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HUI'OJIKA B CTOT'E CEHA

Teopust m300peTarenbCTBa H3yYaeT H300PETATEIHCKOE TBOPUECTBO C IENBIO
co31aTh 3QGEKTUBHBIE METOIbI PEIICHHS N300peTaTeIbCKUX 3a/1a4.

B sTOM onpeneneHnu npucyTCTBYET MbICIIb, KOTOPasi MOKET MOKa3aThCs
«EPETUUYECKON»: YTO K€ - CYUIECTBYIOIINE METO/IbI IIJIOXU U HYXKJAIOTCA B 3aMEHE?
Ho Benp, Moap3ysich STUMU METOJIaMH, JIFOJIM CJICJIalId BeJIMUalIne n300peTeHus !
Ha stux Metonax ocHoBaHA COBpEMEHHAsI MHyCTPUSI M300pETEHUM, Jaro1ias
€)KETOJHO MHOTHE JECATKH THICSY HOBBIX TSXHHYECKHUX Haeh. YeM ke mIoxu
CYLIECTBYIOIINE METOIbI?

He Oynem TOponuThcs ¢ OTBETOM Ha ATOT BOIPOC, IOCMOTPUM CHavalIa, KaK
0OBIYHO pemraeTcst n3o0peraTenbeKas 3aaayqa.

Boo0mie-To n3obperaTenu He OU€Hb OXOTHO M HE YaCTO PACCKa3bIBAIOT O MYTSIX,
KOTOPBIMH OHM IIPUIIM K HOBOWM TEXHUYECKOMN uaee. OTHO U3 CHACTIMBBIX
uckimoyenui - kamwkka b. C. Eroposa «Cexper HCE» *.

Bopuc Cepreesud Eropos, TananTiuBbiii H300peTareis, ToApOOHO U OOBEKTHBHO
ONKMCBHIBAET UCTOPUIO CO3AAaHUSI HAMOTOYHOTO CTaHKa. Bocmonap3yemMcs 3TuM u
IpOCIEANM X0 MbICIEH n300perarTes.

Wrak, npexnae Bcero - 3aaaya.



«IIpencraBpre cebe OOIBIIYIO 3JEKTPOHHO-BBIYUCIUTENBbHYIO MAIIMHY, B II1yOrnHE
KOTOPOH HECKOJIBKO ThICAY MENbYANIINX KOJNbLEBBIX TpaHchopmaTopoB. Kax bt
U3 HUX UMEET OTBEPCTUE BCETO JIMIIb B 2 MuuMMeTpa. Ha kax1oM u3 takux
KOJIEYEK HAMOTAH TOHYAMUIINN, TOHBIIIE YEJI0BEYECKOT0 BOJIOCA, IIPOBOOK,
HOKPBITBIN IIETKOBOI 0007104KO0i. DTO, pazyMeeTcsi, HaJl0 ObLIO IPOU3BOIUTH
BPYUYHYIO, HE TIOBPEIUB HEKHOM M30JSAIUHU. TO OB M3HYPUTEIBHBIN TPYL. .. »

Saﬂaqa sCHA: €CTh MAJICHBKOC KOJICYKO, CACIIaHHOC U3

dbeppuTta; HyKHO OBICTPO M aKKYpaTHO 0OMOTATh ATO KOJIEUYKO TOHKON
M30JIMPOBAHHOM ITPOBOJIOKOU.

Heckonbkumu rogamu pasbiie b. C, EropoB ycnemHo pemui nogo0Hyo 3aaady -
Torja TpeboBajIOCh MEXaHU3UPOBATh HAMOTKY Jipocceseil Tene(OHHbIX (PUIBTPOB.
Buemne 00e 3a1auu COBEPIIEHHO NOJO0HBI: €CTh KOJIBLIO U- €CTh POBO/,
KOTOPBIM HY’KHO 00OMOTaTh 3TO K0Jbll0. Ho KpoxoTHOE peppUTOBOE KOJIECUKO
3HAYUTENIbHO MEHbIIIE, YeM KOJIBLIO TeJe(h)OHHOTO APOCCENs, U 3TO
IIPUHIUITHAIBHO MEHSIIO 3a1a4y.

Puc. 1. HamatsiBaTh ipoBoJ «JI0JIPKEH CKa3aTh, 4TO 3aJlaHa KOJECUKHU MPUXOIUIOCH
4a, KOTOPYIO IPEACTOSIIO Pa3-BPYyUHYIO- C IIOMOIIBIO IIMYJIH, PEIIUTh, BHAYAJIE HE
MoKa3anach

MHE O4Y€Hb TpyAHOU. Ho Korma s BIJIOTHYIO MOAOIIEN K HEW, 3TO MHCHHUE
MPUILIIOCH U3MEHUTb.

TpyIHOCTB cOCTOsIIA IPEXKAE BCETO B TOM, UTO KOJIEYKO, HA KOTOPOE CIIEyeT
HaMaTbIBaTh IPOBOJ, OBLIO Pa3MEPOM JIMIIb B 2 MUILTUMETPAY.

HeiictButensHo, B BOCM-2, Hanpumep, UCTIONB3YIOTCS (DepPUTOBBIC TOPOUIBI
Mapku K-28, uMmeroiye Takue pa3Mepbl: BHEITHUN JuaMeTp - 3,1 MM, BHYTpEHHUI
auametp - 2,0 mm, BeicoTa- 1,2 mM. B 3anomunaromem ycrporctse Tou ke bOCM-
2 NpUMEHSIOTCS ele 0oJiee MUHUATIOpHBIE TOpouibl Mapku BT-1 ¢ BHyTpeHHUM
nuametpoM 1,31 mm.

OOMOTKY 3THX KOJICUEK BEJI BPYYHYIO ¢ TOMOIIbI0 tmyiu. [IImyns npeacrasmsier
co00ii, B CYIIIHOCTH, UTITY, HECYIYIO B cebOe 3amnac nposoja. Ha puc. 1
M300paKCHBI B YBEIIMUCHHOM BHJIE M KOJICUKO U mmyJist. [lonmepeunoe ceuenue
KOJIeuKa (TOpoua) MOXKET OBITh KBaJIPATHBIM, MPSMOYTOJIBHBIM WJTH KPYTIIBIM -
3TO HECYLIECTBEHHO.



Pazymeercs, 3a1aua CUIBHO YIIPOCTUIIACH ObI, Oy/Ib KOJIEUKO cocTaBHBIM. Ho
beppuTOBBIE TOPOU Bl U3TOTOBJISIIOTCSI METOaMU TTOPOILIKOBOM METaUTypruu:
Matepual peccyeTcs, a 3aTeM crekaetcs. Hukakas 0OMOTKa HE BBIIEPKUT
IPUMEHSEMBIX [IPU 3TOM JaBJICHUHN U TEMIEPATyp, IOITOMY

HpI/IXOI[I/ITCﬁ HaMaTbIBATh IIPOBOJ Ha TOTOBOC HCPA3BbEMHOC KOJICUYKO.

«Kakoi1 sxe BeJTMIMHBI 10KHA OBITh mmyJibka? Kak uronpHoe ymko? Cpasy crajo
SCHO, YTO OT LIIYJIbKH, C TIOMOIIBI0 KOTOPOW OCYIIECTBIISIACH YKIIaKa IPOBO/Ia
Ha MOEM MEePBOM CTaHKe, MPUAETCS 0TKa3aTbCsl, OHA ObL1a ObI CIIUIIIKOM Majia. JTO
YCIIOXKHSJIO PEIIeHre BOmpoca. A Henb3s Jin 000MTHCh 63 Hee, 3aMEHHTH €e,
WCIIOJIB30BaTh COBEPIIIEHHO HOBBIN MPUHITUT HAMOTKH? HO KakuM TOJDKEeH OBITH
3TOT npuHIKI? Bonpockl He JaBajid MHE MOKOSL. . .

— A He NPUMEHHMTH JIU 3/1€Ch MASITHUK?

DTO MHEHUE Pa3esiyii MHOTHE TOBAPUIIH, C KOTOPHIMU MHE MPUXOIAIIOCH
coBeToBaThCs. U 51 3amyman pemmuTh 3a1a9y ¢ TOMOIIBI0 MasiTHUKA. [IpuHIIT OBLT
MIPOCT: IBa MasATHHUKA, 2 MEKTy HUMH KOJIBIIO; HA MAasSTHUKE UTJIa; TIPABBIM
MasTHUK WTJIOW MPOJAEBACT MPOBOJ CKBO3b KOJIBIIO M TIOJIBOJAUT MY K JICBOMY.
Ko:b110 Mpy 3TOM MOAHUMAETCS; UTIIa UIET 00paTHO, U BCE MTOBTOPSIETCS CHAYasa.
Tak 1 oCymIecTBIsIETCS HAMOTKA TPOBOJIa Ha KOJIBIO. Y AUBUTEIBLHO MPOCTO, U MIPH
ATOM BC€ JIeTIaeTCsl 6€3 MIMYIbKI.

brua IMOCTPOCHA MOACJIb CTAHKA. Ee ucneitanus AaJIn OTPULATCIIbHBIC
PE3YJIBTATHI - IIPOBOJ HATATUBAJICS JIMIIb TOT'Id, KOI'Id UI'JIa HAXOAWJIACh B
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KpaﬁHeM ITOJIOXKCHHH, KOT'1a K€ OHAa Obl1a B ABUKCHUHU, IIPOBOA ITPOBUCAJI,
IMO3TOMY BHUTKH JIOKHUJIIUCH KaK ITOIIAJIO.

«1 3aHOBO, C YIBOCHHOM dHEPTHEH B3sIICs 3a padoty. [lompoboBan nnade
Pa3MECTUTh MASITHUKH, HHAYE PACTOJIOAKUTh KOJIbIIA, U TAK U ATAK MBITAJICS
U3MEHUTH X0 padOThl MasITHUKOB, HO HUTh BCE paBHO MpoBHcaia. S mpoaenan
CBBIIIIE TPEXCOT IKCIEPUMEHTOB. B KOHIIE KOHIIOB MPHUIIIEN K 3aKIIOUYECHHIO, YTO OT
MasITHUKOB HAJI0 OTKA3aThCsl.

Craso gCcHO, 4TO clieyeT UCKaTh MHOM NPUHIMI paboThl MauHbl. Ho kakoi?
[TepeGpan HECKOJIBKO Pa3HbIX BAPUAHTOB, HO HU OAMH W3 HUX HE noaxoaui. Toraa
BO3HUKJIA MBICJIb OCYILIECTBUTH HAMOTKY IIPOBOJIA C IIOMOIIBIO CKATOr0 BO3/yXa,
KOTOPBIN BBIMOJIHSUIT OBl POJIb MAsITHUKOB. Ty e camyro urity OyaeT TOJIKaTh Yepes
KOJIBLIO HE MAsITHUK, & CKATbIA BO3LAYX».

Eropos noctpoun enie ogHy MoAenb cranka. Ho cxxaTeiii BO3ayX HE TOMOT:
POBOJI MPOBHCAJI, KAK U B MaAITHUKOBOM CTaHKe.

«/ TyT B rOJI0BY IPUIILIA MBICIIb, YTO CaM IPUHLUII HAMOTKH IIPOBO/A HA KOJIBLO
He roautcs. Beab Bo Bcex BapuaHTaxX MPUHIMI ObLI OJJUH: UIJjla MPOIIUBAET
KOJIBLIO. A OHA HE JAET BO3MOKHOCTH JIEPKATh ITPOBOJ] B HATSKCHUH.
CrenoBaTenbHO, HAJI0 OTKA3aThCS OT UCIIOJIB30BAHUSA CAMOM HIJIBbI U NPEIJIOKUTh
B3aM€EH HOBBIN, COBEPLIEHHO HOBBIN NIPUHLIUIL. HO YTO MOXHO NPEIIOKUTD
B3aMeH? Ha 3TOT BOIpoc He MOT HUKTO OTBETHUThY.

1o Bpems. Eropos He nepectaBan gymaTh 0 3a1ade. M BOT ogHaXabl OSBUIIACH
HOBas uzes. Ciaydnsiocs 9TO B JJIEKTPHUUKE.

«51 mepeBOKy B3I, HA MOUX COCE/IEH, U BAPYT MOM B30p IIPUBIIEKAET CTAPYLIKA,
KOTOpasi BKET KPykeBo. B pykax y Hee kprouok. OHa COBEPIIAECT ABUKECHUE
PYKOH - M KPIOYOK JIEJIAET KOJIEUKO, EIIe IBU)KEHUE PYKOH - U €llle KOJIeUKo. S
MAalllMHAJIBHO CMOTPIO, HE OTPBIBAs IJ1a3, HA PYKHU Bs3aiblnlbl. Koneuko...
Koseuko... MpICIIEHHO NOBTOPSAIO ABUKEHUE KPIOUKa pa3, eule pas3 u eme. [lorom
s y>Ke MPEJICTaBIAI0 ce0e ABMKEHUE KPIOYKa HE B PyKax CTapyIIKH, a B MOEM
CTaHKE...

A 4TO, €cJI BMECTO HIMYJIbKHA U MasITHUKOB IPUMEHUTh B CTAHKE KPIOUKU?
Kpro4ok 3axBaTUT NpoOBOJI, KOTOPBIN NPOUJIET YEPE3 KOJIEUKO. A CleUaibHON
NPY>KUHKONH MOXHO OYJIeT TOr/1a MoepKaTh MPOBOJ B HATIHYTOM COCTOSIHUU. S
JIOCTAK0 UTJTy C HUTKOM, JAENar0 U3 UIJIbl KPIOYOK, U MBITA0Ch IOBTOPHUTH

NBUKEHUs cTapylku. Pas...- apyroi. Heyxenu B 3ToM OOBIKHOBEHHOM KPIOYKE
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CEKPET HAMOTOYHOI'O CTAHKA, HEY>KEJIM HalJIeHa pa3raJika Ka3aBLICUCs
HepazpemmnmMont 3aiaun? Jla, Tak 1 ecTb. BUTKM 10%aTCs HA KOJIBIIO POBHO. DTO U
€CTh TOT CaMbIil IPUHIIUII, KOTOPBIH 5 TaK 10AT0 Uckai. C mOMOIIbIO KPIOYKOB
MOYHO OCYLIECTBUTh KPEIKYIO, HaJIC)KHYIO HAMOTKY BUTKOB Ha KOJIBLIO».

Tak mosiBUJICS MPUHIMII HAMOTOYHOTrO cTaHka - 3Hamenuroro HCE.
YTO MOKHO CKa3aTh O MyTAX, KOTOPBIMHU ILIET H300peTaTeb?

HexkoTopsie ocobeHHOCTH cpa3y OpocaroTces B riiasa. [loucku Benuch, B CyIIHOCTH,
Hayraja. Vnu, kak roBopsAT ICUXOJIOTH, METOJIOM «Ipod 1 omnbok». Bo3nukana
uzes: «A eciu caenatb Tak?» 3aTeM cieloBaja €€ TEOPETHIECKas WiH
npakTuyeckas npoepka. OnHa uaes oka3plBansach HEYJaYHOM, BbIBUTAIACH
BTOpasi, TPETHA. ..

1

CXeMaTHYECKHU TOT METO n300pakeH Ha puc. 2. OT TOUKH, KOTOPYIO MBI Ha30BEM
«3amayay, nz00peTaTens JOHKEH MomacTh B Touky «Pemenue». I'ne nMeHHO
HaXOJMTCA dTAaTOYKa, 3apaHee, KOHEUHO, HeM3BeCTHO. M3o0peTarens co3maet
oTpeeNieHHY 0 MOMCKOBY0 KoHIenmuto [1K, T. e. BpIOMpaeT HampaBiIeHUE
nonckoB («M s 3arymalt pemuTh 3a7a9y ¢ MOMOIIBI0 MasiTHUKay ). HaunmHaroTcs
«OpOoCKM» B BEIOpAaHHOM HampaBJICHUH (OHU YCIOBHO 0003HAYEHBI CTPEIIKAMM): «A
ecJIi OnpoOoBaTh Tak?» A TIOTOM CTAaHOBUTCS SICHO, UTO HETIPABHJIbHA BCS
MOVICKOBAsI KOHIICTIIIHS - TIOUCKA UIYT HE B TOM HarpaBjieHuu («B koHIe KOHIOB
MIPUIIET K 3aKII0YSHUI0, YTO OT MasiTHUKOB HAJI0 OTKa3aThCs»). M3o0peTaTenb
BO3BpalllaeTcs K 3aJa4e, BEIIBUTAeT HOBYIO MOMCKOBYIO KoHIenuio («Toraa
BO3HUKJIA MBICJIh OCYIIIECTBUTH HAMOTKY MPOBO/IA C IIOMOIIBIO CKATOTO
BO3/yXa...») U HAUMHAET HOBYIO CEPUI0 «OPOCKOBY.

W \

Puc. 2. Cxema nmoucka METOJIOM «IIpo0 U OMHO0KY.
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B nmpakTuke KoaM4ecTBO MOMBITOK OOBIYHO HAMHOTO OO0JIBIIIE, YeM N300paKeHO Ha
cxeme. EropoB roBoput o Tpexcrax Moau(puKaIusix 0JHOU TOJIbKO MEPBOM MOJIeNH
CTaHKa, BOOOIIIE YKe MPHU MOUCKAX PELICHUs] METOJOM «IIPOO U OIHO0K»
KOJIMYECTBO MOMBITOK OYEHb BEIUKO. TpeOyroTCs ThICAUM, HHOTJA U IECITKU
TBICSIY «a €CJIU?Y, YTOOBI HAIyNaTh YJAYHOE PEIICHHE.

U enie ogHa oueHb BaxkHasg 0cOOEHHOCTh. Ha cxeme cTpesnku pacioioKeHbl TyIe
B HaIPaBJICHUU, IPOTUBOMOJIOKHOM «PemeHnto». ITo, KOHEYHO, HE CIIy4alHO.
Jleno B TOM, 4TO MPOOBI HE TAK XAOTHYHBI, KAK KOKETCS Ha TMIEPBBIN B3TIIA/I.
[Tpuctymnas k mouckam, ©300peTaTeh OMUPASTCS HA CBOM MPEIBITYIITUIN OTIBIT.
EropoB ogHaX b1 yKe CO371a1 CTAHOK JIJIsi HAMOTKHU TeNe(OHHBIX APOCCENCH, U
MIpU PEIICHUU HOBOM 3a/1aud MbICIIb CHaualla HeUu30€kKHO I11J1a B MPUBBIYHOM
HaIpaBJICHUH: HY>KHA - KaK ¥ B IIPOIILIbIN pa3 - MIMYJisg, HO OHA J0JI)KHA ObITh
OYCHb TOHKOM; 3aMEHHUM €€ UTJIOH, T. €. TOU e IIyJiel, Ho 0e3 3amaca npoBo/ia.

B CyHIHOCTH, 6C3yCHCI_HHOCTB IIOYTH BCCX IIOIBITOK BbI3BaHA CTPECMJICHHUEM TaK
WJIM HA4YC UCII0JIb30BAaTh UITY. OTta IepBOHAYAIbHAA TCHACHIIMO3HOCTD ITOKAa3aHa
Ha CXCMC «BCKTOPOM HHCPLIUN BI/I, BBIXOJAIITUM M3 TOYKH ((321,[[21‘{3,» 141
HaIIPaBJICHHBIM B CTOPOHY OT «Pemenus». boipium marom BIICPCA ObL1a MBICJIb,
YTO OT HIJIbI HYJKHO B006Hl€ OTKa3aThbCA. ..

* %k ok

MB!I e1ie mpoJoJIKUM pa3roBop 0 MeToae «1pod u omnOok». Ho y unrarens yxe
ceiluac ecTb OTJIMYHAS BO3MOKHOCTh CAMOMY UCIBITAaTh 3TOT METO/,.

3amaygal

Cranok EropoBa xopo1mo cripaBisieTcsi ¢ HAMOTKOM KOJI€UEK, €CIIM UX BHYTPECHHHMA
auametp He MeHee 2 MM. OTHaAKO MUHUATIOPU3AIUS JIEKTPOHHBIX MAIIIH
TpeOyeT Oosee Menkux kosieuek. Kak u panbliiie, X 0OMOTKY MPUXOJIUTCSA BECTH
BpyuHyto. Kak ee mexanusupoBats? [lonbITaiiTecs pemnTs 3Ty 3a1ady. bes
TEOPHH N300peTaTeNbCTBA.

33,[[3‘{3, MNpCaACJIbHO HarjsiaHa: UMCCTCA KOJICYKO, CACIIAHHOC U3 q)eppma;
BHYTpeHHI/Iﬁ AUaMCTP KOJICYKA, CKAKEM, 0,5 MM. IMeeTcs Takke TOHKas
HN30JIMPOBAHHAA IIPOBOJIOKA. HaI[O MCXAaHHU3HUPOBATb HAMOTKY.

KonundecTBo BUTKOB IIPOBOJIA, BOOOIIIE TOBOPS, 3aBUCUT OT Ha3HAUYCHUS TOPOUJIA U
MEHSETCS B IIUPOKUX MPEJIeax: B TOPOUJATBHBIX TPAHCPOPMATOPAX UX OOBIYHO
HECKOJIBKO COTE€H, TOPOUAAIBHBIC 3JIEMEHTHI 3aIIOMUHAIOIINX YCTPOUCTB UMEIOT

7



BCCI'O 11O TPH BUTKA. I[OHYCTI/IM AJIs1 KOHKPETHOCTH, YTO HA KAKA0C KOJICYKO HA/10
HAaHCCTH ABAaJALaTb BUTKOB ITPOBOJIOKH.

JIBa nomoTHUTENBHBIX cooOpaxkenus. [lepBoe: 3amava yueOHas1, MOATOMY HEJIb3S
€€ U3MEHSTh, T. €. IPeJIaraTh PelIeHus, CBI3aHHbIE C OTKA30M OT IPUMEHEHUS
dbeppuToBBIX KoJieuek. BTropoe: crnocod HaMOTKU MOXKET OBbITh KAKUM yTOJTHO,
OJIHAKO OH JIOJKEH 00€CIIeYMBATh BHICOKYIO MPOU3BOAUTEIHLHOCTD: B
3alIOMHMHAIOIIEM YCTPOMCTBE 3JIEKTPOHHON MAIlIMHBI UCIIOJIB3YIOTCSI COTHH THICSY
U Ja)Ke MUJUTMOHBI KOJICUEK.

Jliist perieHust ATOM 3a/1a4M HE HY>KHbBI Kakue-JIu0o0 y3Kocnenuaibibie 3Hanus. Ho
HAWTHU XOpoIlee PEeIIeHUe METOJAOM «IIPOO U OIIMOOKY BPSII JIU YACTCS Jaxe
onbITHOMY H300perarento. [1o npasne cka3arth, 1 yBEpeH - Bbl, UNTATEIb, HE
pewnre 3axa4dy. TyT JOBOJBHO MPOCTOU pacueT. IIpeanonoxum, Bl HE MEHEE
TaJaHTJIUBBL, YeM DaucoHd. Ho Beap u DaucoHy, o ero COOCTBEHHOMY
NPU3HAHUIO, IPUXOIUIOCH pad0TaTh HAJl OJTHUM U300PETEHUEM B CPEIHEM CEMb
net. 1o xpaliHen Mepe TPETh ATOr0 BPEMEHU YXOJWJIA HA IIOUCKHU UJIEH.

Bor uto nucan nzodperarens Hukonait Tecna, paboTaBuimii 01HO Bpemsi B
naboparopuu Daucona: «Eciu 061 D1McoHy TOHAT00MIIOCh HAUTH UTOJIKY B CTOTE
CE€HAa, OH He cTaj ObI TEPATh BPEMEHH Ha TO, YTOOBI OTIPEICTUTh HanboIee
BEPOSITHOE MECTO ee HaxoxAeHHsl. OH HEMEIJIEHHO C JINXOPaJOUYHbIM
MPUJICKAHUEM TYENTbl Hadasl Obl OCMaTPUBATh COJIOMUHKY 32 COJIOMHHKOM, MTOKa
HE HaIIes Obl IpeaAMeTa CBOUX MOMCKOB. Ero MeTo bl kpaitHe HedhHEeKTUBHBI, OH
MOJKET 3aTPATUTh OTPOMHOE KOJIMYECTBO BPEMEHU M DPHEPTUU U HE IOCTUTHYTh
HUYETO, €CJIA TOJIBKO €My HE TIOMOKET CYACTJIUBas CiiydailHocTh. BHauane 51 ¢
nevyayibio HabJr01al 3a ero JesTeNbHOCThIO, IOHUMAsl, YTO HEOOIbIIINE
TEOPETUYECKHE 3HAHUS U BHIYUCICHUS COKOHOMUIIN OBl €My TPUAIATh MPOIEHTOB
Tpyna. Ho on nuTan HenoaenbHOe Ipe3peHue K KHIKHOMY 00pa30BaHUIO U
MaTEMaTUYECKUM 3HAHUSM, JOBEPSSICh BCEIEI0 CBOEMY UyThIO M300peTaTes U
3IpaBOMY CMBICITY aMEPUKAHIIA.

Bel Bpsia 51 pemure 3a1a4y 0 HAMOTKE, HO BCE-TAKU CIEJIaNTE HECKOJIBKO
IIONBITOK. B nanpHeneM Mbl IOCMOTPUM, KaK dTa 3a7a4a pelaercs ¢ IOMOIIBIO,
METOJUKHU n300peraTenbeTBa. M Torna Bl cMokeTe, OCHOBBIBAsICh HA CBOEM
OTIBITE, COMIOCTABUThH OUCKH PEIICHUS MTyTEM P00 1 OMMOO0K) C MIIaHOMEPHBIMH
METOZAaMH, O KOTOPBIX PACCKA3bIBAET ITA KHUTA.

* sk ok



HamoTtouHbIl CTaHOK CO3/1aH TalaHTJIMBBIM pabounmM-u3oodperarenem. Hy, a ecnu
MOMCKU pelieHust BeAeT yueHsblin? [loBbimaercs v Toraa 3pHeKTUBHOCTh METO1a
«1po6 1 omKnodoK»?

Hexkotopoe Bpems Hazan B xxypHaie «300perarens u panmoHaaIn3aTopy Oblia
onyOJIMKOBaHa CTaThsl KaHAWAAaTa TeXHUUECKUX Hayk E. BepeTennukoga.

D70 elle OAUH U3 TEX PEAKUX CIIydaeB, KOTla U300peTaresib TOBOPUT O MyTsX,
KOTOPBIMM OH IPHUILIET K HOBOU Hiee. 3anaya, pemeHHas E. BepeTeHHUKOBbIM, HE
OTJIMYAETCS 0COOO0M CIOKHOCTBIO, a HAJTMUKME Y U300peTaTesisi yueHO! CTeNeH!
JIEJIaeT ITOT ClIy4Yal JOCTATOYHO ITOKA3aTEIbHbIM.

Bot uTo pacckasbiBaeT u3o0peraresb:

«Ham Ky#iOplleBcKri MHYCTPUAIbHbII HHCTUTYT COTPYAHHYAET C
Ky#OBITIIEeBCKUM JTOJIOTHBIM 3aBOJIOM. 3aBOJI BBIITYCKAET J10JI0Ta. MHE KaxeTcs,
J000M, KTO MOMNaJeT Ha y4acTOK COOPKH MIAPOIIEYHBIX J10J0T, 005S3aTEIBHO
noaymaert: «Henb3s au 1enaTh 3TO Kak-HUOY b To-uHOMY 7» KapTuna, Msrko
roBopsi, Mmanprpurisigaas. [andy nansl qonota 06Ma3bIBalOT I'yCTOM COMHMI0I0BO-
rpaduTHOIM cMa3Ko. JTa cMa3Ka Urpaet pois kies. OHa ynepKuBaeT Ha JABYX
FOPU30HTAIBHBIX IUIOMIAAKAX - JOPOKKAX KaueHUs LAl - yCTaHABIUBAEMbIE
TaM POJIMKU MOJIIUITHUKA, KOTOPbIE MHAYE COCKAIb3bIBAIM Obl B Pa3HbIE CTOPOHBI.
Koraa nBa psija poinrkoB COCTaBlIEHbI, Ha Handy HajaeBaroT mapomky. Coopka
MPOU3BOJIUTCSI OOHAXKEHHBIMU pykaMu. Ha Koxy MUHEpaJIbHbIE Maciia IEUCTBYIOT
BpeaHO. -Kpome Toro, B 3T0il Macce HHOTAa NONaAatoTCsl OCTPhIE METAINYECKHE
3aHO3bI, paHsIIKe pyKU cOopuiuka. Tpy. TsoKeNbid, TpeOyeT BhICOKOU
KBaJTU(DUKAIIAH.

[Tono6HbI# THIT COOPKH, KOTJa HEOOXO0AUMO MPEBAPUTEIBHOE yIEP)KUBAHHE
JieTajen B ONPEIEICHHOM IIOJIOKEHUH IPYT K APYry, BECbMa pacnpocrpaHeH. s
IPOMEXYTOUHOM (PUKCAINY MOJIB3YIOTCS CTPYOLUHAMMU, CTSKHBIMUA XOMYTaMH,
o0oliMaMu, IPUMEHSIOT BPEMEHHOE ITPUXBAThIBAHUE JI€TaJel NalKoN WK
CBAPKOM, KJIEAMMMH BEIIECTBAMH WIH, KaK B JAHHOM CJIy4ae, I'yCThIMH JIMIIKUMHU
CMa3KaMHU.

COopka 1apoIIeyHbIX JOJOT 3aCTaBUjIa MEHS 33 lyMaThCs HaJ[ TEM, Kak,
HanpuMep, yAEpKUBATh POJIMKHU Ha Lande Ipyu HaJIEBAaHUHU CBEPXY IIAPOILKH ?»

I/ITaK, 3aJiada COCTOUT B CICAYIOIICM.



Jiis cOopKu ceKimu OypoBOTO J0JI0Ta HYKHO CHavasa O0J0KHUTH MIAPOIIKY JBYMS
psaaMu poauKOB. POTMKOB B psily HECKOIBKO ecATKOB. [loHSATHO, UTO
NpUEPKUBATh PyKaMH OJTHOBPEMEHHO BCE POJIMKH HEBO3MOXKHO. 3HAYUT, HYKHO
HAMTH KaKoi-TO crtocod (BMECTO «IIPUKIECUBAHUS» TYCTOM Masbl0), IO3BOJISIONIUI
yIIep>KUBaTh POJIMKHU HA JOPOKKaX KaueHHUs 1ardsl 10 MOMEHTA, MoKa 1arnda He
BCTaBJieHa B mapomky. Croco0 3TOT TOJKEH OBITh MPOCTHIM,
IPOU3BOJUTENbHBIM, JJOMYCKAIOIIUM B JaJbHEHIIIEM aBTOMATH3aI[UI0 COOPKHU.

«IlepBoe, yTO MPHUIILIO B TOJIOBY,- PACCKA3bIBACT Jlajiee U300peTaTelb,- ObLIa,
KOHe4YHO, BepeBka. CBs3aTh! Ho kak BeITamuTh ee mocie coopku? UTo sk, MOKHO
CBA3aTh TAKOM IUICHKOM, KOTOpas B JAJIbHEHUILIEM OECCIIeIHO PACTAET,
pacTBOpUBILKCH B Maciie. [oxaityi, 3TO BBIXOJ... €CIM HE CUUTATh, YTO
aBTOMaTH3alMs COOPKU HUUYTh HE YHPOIIEHA.

2

JlanpHenmure pa3ayMbsi IPUBEIH K PELICHUIO, KOTOPOE 0Ka3ajoCch yaauynbiM. Hano
NPWICTUISATh POJUKH K 1ande, HO He KJIeeM U HUKaKUM JPYTUM BemecTBoM. Hx
OyIlyT yIep>KUBaTh MAarHUTHBIE CUJIbI!»

Ckaxem cpasy: E. BeperennukoB caemnan xopotiee uzooperenue. Mictopus aToro
U300peTEeHHs - III0XO0M poMaH ¢ XOpoluM KOHLOM. B camom nene, 3anaua
BO3HUKJIA JABHO, U TOT/Ia YXKE CYILLIECTBOBAJIU CPEJICTBA, HEOOXOAUMBIE IS €€
pemenus. M306perenue 3ano3aano no menbiueit mepe za 20-30 net! E.
BepeTeHHUKOB caM MOJYEPKUBAET, UTO KAKIOMY, KTO ITONAJAET HA yYaCTOK
cOOpKH, 00s13aTeILHO OPOCUTCS B I1a3a HEOOXOAMMOCTh YCOBEPIIEHCTBOBAT,
cOopky nosoT. 3aava ciaoBHO kpuuana: «[loxanyiicra, o6pature Ha MEHS
BHHMaHue! Beab Tak BaXKHO M Tak HETPYAHO HailTu peuenue!» Ho moan
IPOXOJIUIIN MUMO. ..

DTO HE CIIy4ailHOCTh: B KaXJA0W OTPACIH MIPOU3BOICTBA UMEETCS OOJIBIIIOE YUCIIO
M300pETEeHHI, KOTOPHIC HY)KHO U MOYKHO CZENaTh (TP COBPEMEHHOM Pa3BUTHH
HayKH U TEXHUKHU), HO KOTOPBIE €Ile HE C/ICTaHBI.

[TocmoTpuM Tenepsp, Kak 1uia padora uzoodperarens. [lepBas MbICTb-«KOHEYHO,
BEpEeBKay. TyT mpuMeUYaTeNbHbl U KKOHEYHO» U «BEpEeBKa». MICXOMHBIN TyHKT
Pa3MBIIUICHHUH - CYIIECTBYIOIINE KOHCTPYKIMH (CTSKHBIE XOMYTHI U T. [I.).
Hcnonp30BaTh XOMYT - «METAJUIMYECKYIO BEPEB-KY» - HEBO3MOKHO. OTCrona
MBICJIb: IPUMEHUTH KIIPOCTO BEPEBKYY.
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Nnes «BepeBKW» HACTOJILKO CKOBBIBaJla BOOOpakeHUE n300peTaTensi, YTO OH
HUKAK HE XOTeN ¢ Hel paccTaBaThed. W cienyromuii mar - CHoBa «BepeBKa» (BOT
OH, «BEKTOp MHEPLIMM»!), HA ATOT pa3 ImjracTMaccoBas... [IOHATHO, 4TO U 3TOT
COBPEMEHHBII BapUAHT «BEPEBKI TOKE HE MPHUBEJ K PEIICHUIO 3aa4H.

[TocnenoBanu ganbHEHIINE pasaymMbsl, KOTOPBIC HAKOHC AaJIM IIPABHUIIBHOC
PEHICHUC: HAAO UCIIOJIb30BATh MAaIrHUTHLIC CHUJIBI.

Mexay Tem 3aj1aua 3Ta U3 4yuciia TeX, B KOTOPBIX TOYHasi (hOpMYyJIMPOBKaA BOMpPOCa
aBTOMAaTUYECKH JAeT HYKHBIM 0TBET. TBOPUECTBO 3/1eCh COCTOUT B CaMOM BBhIOOpE
3agaun! TpebyeTcs, moBTOpsieM, YTOOBI POJIUKH, YKJIaAbIBAEMbIE TIPU COOpPKE
BOKPYT Han®sl, HE Majaau 10 TeX Mop, Moka Ianda He BCTaBjIeHa B IIAPOIIIKY.
Meramnueckas AeTallb J0JDKHA MPUKUMATHCA - HA BPEMSI - K IPYTrOu
METaJUINYECKOM JICTaJIH.

JlocTaTo4HO Tak MOCTAaBUTH 33/1a4y, M U3 JIECSITH Y€JIOBEK, 00IadaroNIuX 3HAHUSIMU
B 00b€M€ BOCbMH KJIACCOB CPEHEH IIKOJIBI, MATh Cpasy ke OTBETIT; «MarHuT!»

MOo>kHO elle YTOUHHUTH 3aauy: MeTajuInuecKas I1eTalb JOJKHA «0e3 HUUeroy
(upeanbHBIN cilyyail) TPUKUMATBCS K IPYro AeTainu (HE CUIbHO, TOJIBKO ISt
ypaBHOBEIIUBAHUS CBOETO Beca). B 3ToM cityuae u3 ecsiTu OTBETOB BOCEMb UIIU
JEBSITh OY1yT MPaBUJIbHBIMH.

B nanpHeiimem, kora Mbl OJMKe MO3HAKOMUMCS ¢ METOMKON H300peTaTebCTRa,
CTaHyT OYEBUIHBIMH U JPYTU€ OLIMOKH, JOIMYLIEHHBIE IPU PEILICHUH 3TOM 3aJa4H.
Ho yxe ceityac M0OKHO cies1aTb HEKOTOPBIE BBIBOJIBL:

1. M306peraTenp 1mien oT M3BECTHOTO K HEM3BECTHOMY: B3sUI B KaueCTBE Mpoodpasa
yKe CYIIECTBYIOIIEE MPUCTIOCO0IeHUE (METATUTMYECKUN XOMYT) U TIOIBITAJICS €70
BUJIOM3MEHUTh. DTO J1AJI0 CEPUI0 HEYJAUHBIX PEIICHUM.

Tak momyuminoce u'y EropoBa. Moxer ObITh, «BEKTOP MHEPLIMI BCETAA
HaIpAaBJIEH B CTOPOHY OT peLICHUsA?. ..

2. IlpaBunbpHOE pelnieHue noTpedoBalio OT U300peTaTesl IPUHIUITUATIBEHO HHOTO
noaxoaa. KakoB ObLT MyTh K 9TOMY HOBOMY IPHHIIUITY, OT H300peTaTesI
YCKOJIb3HYJI0. OH YBEPEHHO U JIOTUYHO OOBSACHSET, KaK IPOUCXOIUIT IEPEXOA
OT OJTHOM HEyJa4HOM HJIeH K APYTOH; a 3aTeM - pa3pbiB U BMECTO OOBSICHEHUSI
HHAYErO HE 3HAYalllhe CJI0BA: «JaJIbHEHIINE Pa3 yMbs IPUBEIIN. . ).

BCHOMHI/IM, qTo EFOpOB TOXE HE O6’b$ICH${CT, IMo4YCMy IpaBUJIbHAAd UOCA HC

IMOABUJIACH PAHBIIIC.
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3. Hackonbko YAa4CH UTOT PCHICHHA, HACTOJIBKO K€ HCCOBCPIINCHCH METO
ITOHUCKOB 3TOT'O pCIICHUS.

MarnuTHas cOopka MorJia ObITh H300pETEHA 3HAYUTENBHO paHblle. /[laBHO
Ha3pelia IKOHOMUYECKasi HEOOXOAMMOCTh B 3TOM H300pETEHHUH, U TaBHO
HOSIBUJIACHh TEXHUYECKas BO3MOKHOCTB ero cienaTtsb. Ho nzobperarenu aubo He
3aMevaly 3aJa4u, 1100 He Opanuch 3a Hee Bcepbe3. bbul JomyuieH cBoeoOpa3HbIi
«rmpocTtoi» 3anaun. Y pacninaunBarbes 3a HEro MPUXOAUIIOCH JOPOTrO: TsKeNas U
rps3Hasi paboTa rolaMy BBIIOJHSIACH BPYUHYIO.

KoneuHo, eciu roBopuTh 00 UCTOPUUECKH OOJIBIION AUCTAHLIMHU, U300PETEHUS
HOSIBJIAIOTCS 3aKOHOMEPHO. Tak, mapoxoJ1 He MOT' ObITh CO3/JaH PaHbIIIE MTOSBICHUS
apoBOTO JIBUraTelis, a MapoBOM JBUTATEIh H300peIn, KOT1a BO3HUKIIA
KOHOMUYECKasi He00XoauMocTh. OTHAKO 3a4acTyl0 H300pETEHUs OIa3/IbIBalOT
0€3 yBaXXUTEJIbHBIX IPUYMH: €CTh BCE OOBEKTHUBHBIE YCIOBHS, YTOOBI U300pecTH
HEYTO, a 3TO HEYTO HUKAK HE u300peTaercH. ..

3aKOHOMEPHBIN X0/ UCTOPUIECKOTO Pa3BUTHSI TEXHUKH BOBCE HE O3HAYAET, YTO
MO>KHO CHJIETh CIIO’Ka PYKH, a U300pETeHHUSI, U3 YBAKCHHS K 3aKOHAM Pa3BUTHS
TEXHUKHU, OyIyT NOABIATHCS camu 1o cede. «M3o00peTaTenbckas
IPOMBIIIEHHOCTHY, BBIMTYCKAOIIask IEHHEHIITYIO IPOAYKIIHIO - HOBBIC
TEXHUYECKHE UJieH, paboTaeT, B CYIHOCTH, KYCTapHBIMUA METOAaMHU.
«IIponyKuum» BBITyCKAeTCs] MEHbIIE, U OHA XyJIIIEr0 KauecTBa, YeM 3TO
BO3MO>HO. [lopoii gaxke TpyAHO MOHATH, IOYEMY Ta WK UHAs «U300peTaTenbeKas
IPOAYKIHSD HE MOSBUIACH 3HAUUTEIHHO PaHbIIIE.

MoskHO TipuBecTH Takoi npumep. Enie Ha 3ape aBToMOOMIM3Ma Ha IBUTATENE
yCTaHaBJIMBaIN BEHTUWIATOP. 1 yke Tora Kakaslii modep 3Hal: Mpyu HU3KOH
TEeMIIepaType BO3/lyXa BEHTWIATOP HE Hyk€EH, O0Jiee TOro, OH BPEJIEH - HAIIPACHO
TPATUT SHEPIUIO, NTEPEOXIIaKAaeT ABUraresib. Ho BBIKIIOYAKOIIMIICS BEHTHIISITOP
ObL1 n300peTeH nuib B 1951 rogy! Tyt «pocToily 3aTsHyJICA IOYTH Ha
MOJICTOJIETHSI, U TJIATUTH 3@ ATO MPHUIIOCH PEKaMU OECIIOJIE3HO COMIKEHHOTO
TOPIOYETO.

HOCMOTpI/IM TCIICPb, KAKOBA «TCXHOJIOIHUA TBOPUYCCTBA» B 0oJ1e€e CI0KHBIX
ClIydasiax. Bo3pmem AJIA IIpUMEpa UCTOPURO I/I306pCT€HI/ISI MCHHUCKOBOI'O TCIICCKOIIA.

Emie 1o Boitasl neHuHrpagckuii ontuk /1. JI. MakcyToB padoTai HaJ co3gaHueM
IIKOJILHOT'O TEJIECKOMNa. 3a/laya COCTOsAIa B TOM, YTOOBI 1aTh MPOCTOM, IELIEBBIA U
XOPOUIN TPUOOP, CIOCOOHBIN IPOTUBOCTOSTH BCEM HEB3I0OJlaM ILKOJIbHON KU3HU.
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W3BeCTHBIE CUCTEMBI TEIECKONOB OBUIH CII0KHBI, JOPOTU U TPeOOBAIN OYEHB
OCTOPOKHOT0 oOpanieHusi. Bce MonbITKU YIPOCTUTh U YAEIIEBUTh KOHCTPYKIUIO
MPUBOJMIIN K YXYAIIEHUIO ONTHYECKUX KaueCTB. MaKCyTOBY HUKAK HE yAaBaJlOCh
«COBMECTUTH HECOBMECTUMOEY.

«MEHUCKOBBIE CUCTEMBI,- PaCCKa3bIBAET U300pETATEIh B KHUTE
«ACTpOHOMMYECKAs ONTHUKAY»,- ObLIIM U300PETEHBI MHOM B MEPBBIX YKCIIaX aBryCTa
1941 roaa, rae-to Ha myTH Mexxay MypoMoM 1 Ap3aMacoMm BO BpeMsi dBaKyaluu
n3 JlenuHrpama.

OcraBisis JIeHUHIrpaa, a BMECTE C HUM U MOJATOTOBIISIBLIEECS MAaCCOBOE
IIPOU3BOJICTBO IIKOJIBHBIX TEIECKOIOB, HAJl pEaIu3aluell KOTOporo ¢
COMHUTEJBHBIM YCIIEXOM ITPOXJIONOTAN MOJIOBUHY CBOEH KU3HU, A 38 lyMAJICS HAJl
nevyaibHOU cyap00# cBoero Aetuia. Ha goito 3aHSTOro 4enoBeka peaKo
BBITIAJIACT BO3MOXKHOCTD JIBE HEJICIM HUUYETO He JeNaTh U (paHTa3upoBaTh HA
MHTEPECYIOIINE €ETO TEMBI.

Bce a1 xopoio B pa3paboTaHHON KOHCTPYKLUHU MIKOJIBHOTO pedexTopa? Her, He
BCE XOPOIIIO, B YaCTHOCTHU 3€pKaja, XOTs Obl U aIFOMUHUPOBAHHBIE, OyIyT OBICTPO
BBIXOJUTH U3 CTpos. PeduiekTop ¢ OTKpbITOM TpyOO# Bps JIK JOJITO MPOKUBET B
mkoJe. Jlocrarouno yoopiuiie 0lMH pa3 CTEPETh € 3epKajla Mblib, U OHO OyzAeT
ucnopueHo. [IpukpeiTh TpyOy cTekinoM? IT0, KOHEUHO, 3aIUTUT 3epKaio. Ho u3
yero caenarthb creksio? IIpocroe cTekio aenesBo, 0AHaAKO OHO NOTJIOMAET MHOTO
cBera. ONTUYECKOE CTEKIIO XOPOIIO, 3aTO U CTOUMOCTB €I0 BBICOKA.

«Kak e ymydiuTh KOHCTPYKIUIO? - IPOJI0JIKA Pa3MBbILUISATh U300peTaTeb.-
EnuHCTBEHHBIH, Ka3a10Ch, BBIXO/- YCI0KHUTh KOHCTPYKIUIO, PACIION0XKUB B
NepeIHel YacTu TPpyOhl IMII0OCKOTapalIeIbHOE 3alUTHOE OKHO. BBeenue
MJIOCKONAPaIEIbHOTO OKHA U3 ONTHYECKOI0 CTEKJIa 3HAYUTEIIBHO YAOPOKUT
UHCTPYMEHT...»

060 Bcem 3TOM M300peTaTesh JyMaja MHOTO JieT. M KaKplif pa3 OCTaHABIUBAJICS
nepea OYeBUIHBIM (DAKTOM: TIPOCTOE CTEKIIO HE TOJUTCS, @ ONTUYECKOE CITUIITKOM
noporo. Ho B moe3ne MakcyToB, Kak OH caM MOAYEPKUBAET, «(HaHTa3uPOBAID).
Nuave roBopsi, OH MOT YUTH B CTOPOHY OT «BEKTOPA MHEPIIUN»: IPOBEPUTH
BAPUAHTBI, KOTOPBIE CYUTAIUCH 3aBEAOMO HEBBITOJHBIMU, TPOU3BOJIBLHO
JOMYCTUTh HeuTO (panTacTrueckoe. VI OH MBICTIEHHO ClieTai Takoe JOMyIeHUE:
MPEANOJIOAKUM, YTO ONTHYECKOE CTEKIIO BJIPYT CTHIIO COBCEM JEUIEBBIM, TOT1A
cpa3y MOSIBUTCSI BO3MOXKHOCTh YCTAHOBUTH Ha pedieKTopax 3alIuTHhIE OKHA. UTO

sT0 aact? [Ipexnae Bcero- mpoInuTCs JKU3Hb 3€pKala.
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«I'epmeTnueckas TpyOa NpUsITHA €€ U B TOM OTHOILIEHHUH, YTO B HEH
YCTPaHSIOTCS KOHBEKIIMOHHBIE TOTOKU BO3/1yXa.

MBbIcap UAET Aanblle ¥ HaXOIUT €Ie OAHO MPEUMYILECTBO TEJIECKONA C
3alUTHBIM OKHOM: K OKHY MO’KHO NPHUBS3aTh JUAaroHaJIbHOE 3€PKajlo, BHICBEPIIMB,
HaIpuMep, B OKHE OTBEPCTHUE, MPOIMYCTUB YE€PE3 HETO XBOCT OMPABbI
JIMaroHaJIbHOTO 3€pKaJia, a 3aTeM MPUOOJITHUB 3TOT y3€1 K 3alIUTHOMY OKHY. MBI
0CBOOOKIaeMCsl OT CTOMKHU MIIM PACTSHKEK, MOTJIOLIAOIINX CBET, TOPOXKAAIOIINX
JOTIOJIHUTEIBHBIE TIOMEXH.

3

3neckr MakcyToB JiefiaeT MepBbli Iar Ha MyTH K u300peTeHuto. Onrudeckoe
CTEKJIO - HEYTO Bpojie HeU30exHOro 31a. JlaaHo, ToBOpUT u300peTaTeb, MyCTh
Oynet ontuyeckoe ctekio! Ho, pa3 y» npuxoauTcst ero UCHoIb30BaTh, HENb3S JId
MOJIYYUTh, B MOPSAJIKE CBOErO poAa KOMIICHCAIIUHU, KAKUE-TO AOMOJHUTEIbHbIE
npeuMyuiecTna?

JlocTatoyHO OBLIO MOCTABUTH BOMPOC TaK, YTOOBI HE TOJIKO CIICIIMAIIUCT, HO U
BOOOIIE KaXK/IbIi Y€JI0BEK, 3HAKOMBIN C YCTPONCTBOM TEJIECKOIIA, AT MPABUIbHBIN
otBeT. OKOJIO BXOJHOTO OTBEPCTHUS TPYOBI YKPEIJICHO TUIOCKOE 3epKaJIblIe,
HaIpasJIsItoLIee JIydH pediiekTopa B 11a3 Ha0moaatens. Panbiie cucrema
KpEIUIeHHUs Torjolaia MHOTO CBETA, TETEPh KE 3TO 3epKaJIbLIe (€ro Ha3bIBAIOT
€lll€ BTOPUYHBIM 3€pKaJIOM) MOKHO IPUKPENUTH HEMOCPEICTBEHHO K 3aIIUTHOMY
OKHY.

«Ho mbicib naet ganeme. Hemw3s au. . ., BBIIIOJTHUTH 3allITUTHOC OKHO HE B BHUJC
IIJIOCKOITAapaJUICJIBHOI'O JUCKA, 4 B BUIC MCHUCKA, YTOOBI 3ddJIFOMUHHUPOBAHHASA €TI0
HCHTpAJIbHAA YaCThb CIIYKHJIAa BTOPUYIHBIM SCpKaHOM?»

TyT yXe He TOJNBKO YNPOIIAETCs KPEIUIEHHEe BTOPUYHOIO 3epKalia, a UCUE3aET, B
CYIIIHOCTH, camo 3epkayio. OYHKIUI0 BTOPUYHOIO 3epKaja «Io
COBMECTHUTENBCTBY» OYyIE€T BBITIOJIHATH LIEHTPaJIbHAs YacTh 3aUTHOTO OKHA.

«Takast KOHCTPYKIIMSI OYeHb Xopoiia (y BTOPUYHOT0 3epKaja ucuesiia onpasa,
HKpPAaHUPOBAHHE CTAJI0 MUHUMAIbHBIM), HO HE BHECET JIU MEHUCK BPEJIHBIX
abeppanuit? [lo-BunumMomMy, BHECET (HE aXpOMATUUYECKYIO, a C(hepruUIECcKyto
abeppaluio, IPUTOM KaK MOJIOKHUTENbHYIO, TaK H OTPHUIATEIbHYIO). '
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U TyT-TO 51 4yTh-4yTh HE YIYCTUJ BAKHOTO OTKPBITHUS, pPACCYINB, UYTO B TAKOM
Cly4ae MOKHO PacCUMTaTh MEHUCK, HE BHOCSIINN, abeppaliuu, T. €.
0e3a0eppaliOHHbBI MEHUCK.

BaumaTenpHO BUnTaliTeCh B 3TH CTpOKH. M300peTaTento Hago ObLIO MPEOa0IETh
nBa 0apbepa. [lepBblii 0apbep - 3alIUTHOE CTEKJIO JOJKHO OBITh CACIAHO U3
JIOPOrOr0 ONTUYECKOTO CTEKJIA. BBISICHUIOCH, UTO yIOPOKaHUE MOMKHO
KOMIIEHCUPOBATh: PACXObl HA ONTHYECKOE CTEKJIO OKYMAIOTCS TEM, UTO 3alIUTHOE
OKHO OyJIeT BBITTOJHATH HE OJTHY, @ HECKOJIBKO (DYHKIIHMI. 3HAYUT, HE 00s13aTEIHHO
npbIraTh Yepe3 0apbep, MOKHO €r0 OOOUTH. ..

Ho BoT n3o0perarens mojoiiesn Ko BTOpoMy 0apbepy: MoTpedoBaIoCh YCTPAHUTh
HCKa)KCHUS, CO3/1aBaeMble MeHHCKOM. Ka3anock, TyT OBl 1 IPUMEHHUTH TOJBKO YTO
HalJIeHHBIA MeToJ1 KoMmreHcanuu. [Iycts abepparnius - emre oa4HO0 HeM30eKHOE 3110.
Hano xoMnieHCcHpoBaTh 3TO 31710, U3BII€Yb U3 HETO KAKYIO-TO MOJIb3Y, 4 HE
yCTpaHsATh!

OnHaKo 371eCh ¥ MPOSIBIIIACH C1a00CTh MeTo1a «1pol 1 ommbok». Ha nepssiii
B3I/ KXKETCs, uTO mpoObl Oecniopsaounbl. Ho B 3ToM Gecriopsiike ecTb CBOS
cucTeMa: mpoObl BeIyTCs MO IMHUY HAaMMEHBILIErO COMPOTHUBIIeHUS. Jlerde Bcero
npoOOBaTh B MPUBBIYHOM HaIlpaBICHUU, U U300peTaTeNb, CaM TOrO HE 3aMeyas,
UJIET Ty, TJe Topora Oojee HakaTaHa (M e MO3TOMY BPSI JIM MOKHO HAWTH
HOBOE). BO30OHOBIISIOTCS MOMBITKY NIEPETNPHITHYTH Yepe3 0apbep, XOTs OyKBaIbHO
32 HECKOJIbKO MUHYT T€pe 3TUM ObLIO OTKPBITO, YTO MOKHO HE MPBIraTh, a UATH
B 00XO/I...

«Ha 3Tux MBICIISX,- mpo1oKaeT MaKkCyTOB,- 3a/iepKajiCsi HECKOJIBKO 4acoB, MOKa
HE JIOJIyMaJICs, YTO 3HAYUTEIIBHO BBITOAHEH BHIOpATh TAKOM MEHUCK, KOTOPBIT
BBOJIUT B CUCTEMY TMOJIOKUTEIBHYIO a0eppaInio, ClIoCOOHYI0 KOMIIEHCHUPOBAThH
OTpHUIIATEIBLHYI0 adeppaluio chepuuecKoro 3epkajia uin chepruuecKkux 3epKa.

B aror MOMEHT 1 OblITM N300PETEHBI MEHUCKOBBIE CUCTEMBIY.

Takum 006pa3om, BTOpoit Oapbep ObLT MIPEOJIOJICH TEM K€ METOJ0M KOMITCHCAIIHH.
MeHuCK HCKaxaeT CBETOBOU MOTOK, M M300peTaTeh OHUI, YTO C ATUM HE HAJI0
O60poThcs. BeirogHee UConb30BaTh CO3/1aBaCMble MEHUCKOM MCKaKCHHUS JIITS
JUKBUJIAIMH IPYTUX UCKAXKEHUH, BRI3BAHHBIX IMMOTPEITHOCTIMH TIPH H3TOTOBJICHUU
TJIABHOTO 3€pKaJa TelecKorna - pedexTopa.

N3zrorosnenne napaboindeckoro peaekTopa - UCKIIOYUTEIBHO CIOKHAS U

Tpynoemkas padota. Mzo0perenrne MakcyToBa 1o3BOJIMIO 3aMEHUTh
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napabonuaeckue pedIeKTopbl HeM3MepuMo 00siee MPOCTHIMHA B H3TOTOBJICHUHT
chepuueckumu 3epkaiamu. Panblie chepuueckue 3epkasna Helab3s ObLIO
MPUMEHSITh U3-3a TOTO, YTO OHU CO3/IaI0T OUYEHB OOJIbIINE UCKaxeHus. Teneps
MOSIBUJIACh BO3MOKHOCTh KOMIIEHCUPOBATh UCKaKEHUS pediiekTopa
UCKaKEHUSIMH, CO3/1aBaeMbIMH MEHHCKOM. HecBepileHHbIH (B ONTHYECKOM
CMBICIIE) PEIIEKTOP U HECOBEPIIICHHBI MEHUCK, paboTast CIapeHHo, J1aBaliv
BIIOJIHE COBEPUICHHYIO ONTUYECKYIO cCUCTEMY !

MakcyToB numer:

«PaboTast HaJ TeOpHei MEHUCKOBBIX CUCTEM M BH[IS UX MTPEUMYIIIECTBA, HEBOJIBHO
BCIIOMHHACIITH TEPHUCTBINA ITyTh UCTOPUU OMITUIECKOTO MPHUOOPOCTPOCHHUSL.
CKoJbKO OBLTO M3JI0MAaHO KOMHUN B 00pb0e CTOPOHHUKOB pedIeKkTopa u
pedpakropa! CkonbKo OBLIO 3aTpavyeHO SHEPTHH, C OJHOW CTOPOHBI, Ha OBJIA/ICHHE
METOJUKON M3TOTOBJICHUS M UCCIICIOBAHUS TOYHBIX aCePUICCKUX MMOBEPXHOCTEH,
a ¢ IPyroM - Ha pa3penieHrne MpooIeMbl axpoMaTndeckux crekon! CKOIbKO
W3TOTOBJICHO (JIMHTTIIACA U IPYTHX TPYJOCMKHUX COPTOB CTEKJIA JIJIS TE€X CIyYacB,
B KOTOPBIX X MOKHO ObLITO ObI M HE pUMEHATh! HakoHeIl, CKOJIBKO MTOCTPOCHO
JOPOTHUX, TPOMO3JIKMX U HECOBEPIICHHBIX TEJIECKOIMOB C HE MEHEE IOPOTUM U
TPOMO3JIKMM MEXaHUYECKHUM 000pYAOBaHUEM M IOPOTUMHU TOMEIICHHUSIMU C
OTPOMHBIMH BPAIAIONUMUCS KyTOoJIamu!

Ecnu Ob1 Ha 3ape acTPOHOMUYECKOW ONTHKU OBLIT U3BECTEH 2JIEMEHTAPHO MPOCTON
IIPUHIIUIT MEHUCKOBBIX CUCTEM, B OCHOBHOM JIOCTYITHBIN TOHUMaHHUIO
coBpeMeHHUKOB [lekapTa u HpioTOHA, TO acCTpOHOMUYECKAsi ONTHUKA MOTJIa Obl
MOWTH MO COBEPIICHHO MHOMY MYTH U UMETh aXPOMATHYECKYI0 KOPOTKOPOKYCHYIO
ONTHUKY CO C(HhepUUECKUMHU MMOBEPXHOCTAMHU, 0a3UPYIOTYIOCS JIUIIb HA
€IMHCTBEHHOM COPTE ONTUYECKOIr0 CTEKIIA, 0€3pa3InyHO ¢ KAKUMU

KOHCTaHTamMm» K

Wtak, nepBOCTENEHHOE 110 CBOEMY 3HAUCHUIO U300pETEHUE Ha ATOT pa3 3aro3aajio
ga 250-300 net!

KaxkoBa >xe ero nanbHeitmas cyapoa?

[TocTporB MEHUCKOBBIN TENIECKOI, MaKCyTOB UCIIOJIb30BANl HAMAECHHYIO UICKO JJIs
KOHCTPYHUPOBAHUSI MEHUCKOBBIX MUKPOCKOIIOB, OMHOKJICH U IPYTUX ONTUYECKUX
npu6opos. Ho naxe B ontuke uaess MakcyToBa Obljia IPUMEHEHA TOJBKO K
PEILICHUIO 3a/1a4, KaK JIBE KaIlJId CXOXHUX C NepBOHavYaabHOU. Eciu ke 3agava
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OKa3bIBAJIaCh HECKOJIBKO MHOM, €€ HE pelliay BOOOLIE WIH PelIalid, 3aHOBO
IIPOJIEIIBIBAS BECH TOT IIyTh, IO KOTOPOMY ITPOIIEI B CBOE BpeMs1 MakCyTOB.

Bot ucropust ogaoro u3 takux uzooperenuil. O6paTuTe BHUMAaHUE - XOJ1
pacCyXIEHUHN U MOJYyYEHHOE PEIICHHE MOPA3UTEIBHO HATOMUHAIOT HCTOPUIO
N300pETEHNS] MEHHUCKOBOI'O TEJIECKOIIA.

«nes BO3HUMKIIA CITy4aillHO. 3HAJI sl OTHOTO YEJIOBEKA - OH TOXKE MOIBOIHUK-
JOOUTEIb, MHOTO JIET HOCUJI OYKHU. A 1OJ BOA0oM?... I mocoBeToBasl emMy ClelaTh
MacKy M3 IJIEKCUTIIaca U BeIPpe3epoBaTh Ha HEM JIMH3bI, COOTBETCTBYIOIIHE
CTeKJIaM OUYKOB. M est Obls1a 3aMaHuMBa, HO 3TO JOCTYITHO HE KaXKIOMY.

U Bapyr okazanoch, 4TO pelieHue nIpooieMbl HaXoIuTed B. .. Bojae. Ecnu cnenath
IUIOCKOIIApAJUIEIbHOE CTEKIO MAaCKH BBIITYKJIBIM, TO IPAHMIA IBYX CPEJ - BOJBI U
BO3/yXa - OyJeT /i1 HaOIroAaTesnss BOTHYTOM, pacCEeUBAIOLIEH JTyun CBETa, Kak
BOTHYTBIE CTEKJIAa OYKOB. Y CIOPTCMEHA, O KOTOPOM 51 YIIOMSHYJI, CTEKJIa OYKOB
UMeIu MUHYC 2-3 quontpud. Kak nokasany Hallu OIbIThL, ’TO SKBUBAJIEHTHO
CTEKJIy MAaCKH € pPaauyCcoM BBIMYKIOCTH B 15-10 cm. BOT TyT-TO 5 M MOHSII- A€m0
COBCEM HE B OYKax. Beap 1oa BOAOW yIajI€HHbIE IPEAMETHI BUIATCS NCKAKEHHO:
KpynHee u Onuxe. Ho ecnu caenars paanyc BoIMyKJIOCTH Macku 20-25 cM,
YBEIIMUEHHUE, NIEPEIaBAEMOE BOJOM, NHCUE3HET, TOABOAHBIN MUD MPEICTAHET NEPE]
HaMH B HaTypaJbHYIO BEJIMYMHY U KyJa 0ojee yeTko» !.

[Tono6HO MakcyToBy, n300peraresb Hauall ¢ MBICIIA O TOM, YTO HY>KHO yOpaTh
JIMIITHIOK «KPENEeKHYI0 CUCTEMY» U MPUKPENUTH JIMH3bI HAa WIUTFOMHUHATOPE MACKH.
3arem mpuILIa Jorajka: mpoliie Booouie 000HTHCh Oe3 0YKOB, CeTaB
WLTIOMUHATOPBI BBITYKJIBIMH, TO €CTh IPEBPATUTh UX B MeHUCK. Ho MeHucK «110
COBMECTUTEIBCTBY» MOYKHO HCIIOJIb30BATh, YTOOBI YCTPAHUTh NCKAKEHUS,
KOTOpbIE HEM30E)KHBI IPY HAOIIOICHUH Yepe3 MIIOCKUN WITIOMUHATOP Macku. Tak
copMyIrpoBagach HOBasi TEXHUYECKast ujes. 3HadyeHHUe ee OUYEHb BEIIMKO,
MOTOMY YTO MPOU3BOAUTEIHLHOCTD TPY/a BOJ0JIa3a BO MHOTOM 3aBHCHT OT
yCIIOBHI BUAMUMOCTH.

Camoe nieHHoe B 1300pereHnd MakcyToBa - ujiest I0NyCTUTh HEI0yCTUMOE U
IIOTOM 3TO KOMIIEHCHPOBATh. MOYKHO CMEJIO YTBEPKAATh, UYTO CPEAU MHOTHX HE
PELIEHHBIX COBPEMEHHOM TEXHUKOM 3a/1a4 €CTh U TaKUe, KOTOPbIE YAAJIOCh ObI
pPELINTh «METOAOM KoMmeHcaum». OJHaKO METOJ 3TOT MaJIO KOMY M3BECTEH.
CoTHH pa3 onucaHbl MEHUCKOBBIE TEJIECKOIbI, HO HET HU OJIHOM paboThl, B
KOTOpOI ObI TOBOPUJIOCH: BOT yAauHas TAKTUKA PEIICHUS CAMBIX Pa3JIMYHbIX
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M300peTaTenbCKUX 3a/1a4, UCIOJb3YIUTE €€ HE TOJIBKO B ONTHKE, HO U B IPYTUX
OTPACIIAX TEXHHUKH. ..

* sk ok

Jlo cux mop Mbl roBOpHIIM 00 U300peTaTeNsax, pellaBlInuX 3a/1a4yd B OJUHOUKY.
MoxeT ObIThb, B KPYITHBIX KOJJIEKTUBAX J€J10 00CTOUT nHaue? MoxeT ObITh, TaM
cyiecTByeT 6osee 3 PpexTUBHAS TEXHOIOTHUS TBOpUYECTBA?

4

[Tocnyuiaem, 4TO paccka3blBaeT reHepaIbHbI aBUAIMOHHBIN KOHCTpYKTOp Oner
KoHcTaHTHHOBUY AHTOHOB:

«Korga xoHCTpyHpOoBain « AHTES», 0COOCHHO CII0KHBIM OBLIT BOMPOC O CXEME
onepenus. [IpocTor BBICOKHM KWIIb C TOPU30HTAIBHBIM OIIEPEHUEM HABEPXY IIPU
BCEH SICHOCTH U 3aMaHUYMBOCTHU 3TOW CXEMbI, pEKOXMEHI0OBAHHOM
a’pOAMHAMUKAMH, CJIEIaTh OBLIIO HEBO3MOXKHO - BICOKOE BEPTHUKAILHOE OIEPEHUE
CKpYTHJIO Obl, KaKk OyMaKHBIN MakeT, Pro3emsik caMosieTa, UMEBIIUN OTPOMHBIIM
BBIPE3 JIJIS1 TPY30BOr0 JIFOKa MUpHHON 4,4 MeTpa u JJIMHOK 17 METpoB.

Pa3nenuts BepTUKaIbHOE OTIEPEHUE U MMOBECUTH «IIAObD) O KOHIIAM
cTabunm3aTopa Toxe ObLIO HENb3s, TaK KaK 3TO PE3KO CHMUKAIIO KPUTUIECKYTO
CKOPOCTb (py1aTTepa onepeHusl.

Bpewms 110, a cxema onepeHust He Oblia HaleHay .

Cospemennoe asuanonHoe Kb - kosiekTus, miiaHoMepHO pabOTaOMUN 1O
oOwel nporpamme. I'eHepalibHbIIl KOHCTPYKTOP AYMAaET O 337a4€ HE B OJJUHOUKY.
KaxxnpIM y3710M caMoJieTa 3aHUMaeTCsl TpyIIia TaJaHTIMBBIX KOHCTPYKTOPOB,
pacnojararouux caMoil ceexxeld nHpopMaruei 000 BCEM, YTO OTHOCUTCS K UX
cnenuanbHocTU. Ho eciu octaHaBiuMBaeTcs 0/1Ha Takas IpyIia, 3T0 COMBAeT puUTM
paboThI Beero kosuiekTuBa. HetpyaHo npeactaBuTh cede, 4TO CTOUT 3a MPOCTOM
dpazoit: «Bpewms 110, a cxema onepeHus He Obliia HalIeHaY.

«...Kak-10 pa3, npocHyBIIMCH HOYBIO,- TpooJKaeT O. AHTOHOB,- 5 CTaJl, 110
MPUBBIYKE, TyMaTh O TJIABHOM, O TOM, YTO OOJIbIIIE BCETO 3a00THII0 B OECIIOKOMIIO.
Ecny nonoBUHKY «111aiil0bD» ONEPEHMS], pa3MEIICHHbIE HA TOPU30HTAIBHOM
OTIEpEHMH, BBI3BIBAIOT CBOCH Maccoil (praTTep, TO HaJ0 PACIOIOKHUTD «IIalObD»
TaK, YTOObI KX Macca U3 OTPULIATENILHOTO (PaKTOpa cTana Moja0KUTEIbHBIM. ..
3HAuUT, HAJO CUIILHO BBIIBUHYTh UX M Pa3MECTUTh BIIEPEAU OCU KECTKOCTH

TOPHU30OHTAJILHOI'O OIICPCHUA. . .
18



Kak mmpocro!

S TyT e NPOTAHYJ PyKy K HOUHOMY CTOJIMKY, Halllylajd KapaHJall ¥ 3alUCHYIO
KHIKKY U B [IOJTHOM TEMHOTE HaOpocall HailieHHyo cxemy. [louyBcTBOBaB
OoJbII0e 00JIErYEHUE, 51 TYT K€ KPEMKO 3aCHYI.

OOparure BHUMaHKUE: cCHaYajla AHTOHOB, Kak 1 MakCyTOB, 0€3yCHEIIHO NbITAICA
yOpaTh Bpenusiii paktop. Y MakcyToBa BpeIHbIM (pakTOpoM Obla abeppanus, y
AHTOHOBA - Macca. A pellIeHne 0Ka3al0Ch OJMHAKOBBIM: HaJ0 HE yOUpaTh
BpeAHbIN (DAKTOp, a CAENATh €ro MOJIE3HBIM.

briTh MOXeT, cerogust B kakoM-HHOY1b Kb cHOBa MbITalOTCSA yCTPAHUTh KAKOU-TO
BpenHbId (hakTop. CHOBA OBIOTCS O CTEHKY. A PSJIOM - OTKPBITAs ABEPb...

* sk ok

Tenepb HETPYAHO OTBETUTH HA BONPOC, [IOCTABJICHHBIN B HA4YaJIE IJIABBI.
Meronnka n300peTaTenbCcTBa HyKHa:

9TOOBI H300pETATENHCKUE 33/1a4U HE KIIPOCTANBAI» U BOBPEMS MOTIAIAJIU B MOJIE
3peHust u300peTaTenei;

yTOOBI peIIeHNEe N300peTaTeIbCKUX 3a/1a4 OCYIIECTRIISIIOCH C BO3MOXHO OoJiee
BBICOKMM KOA()PUIIMEHTOM MOJE3HOT0 ACHCTBHUS;

YTOOBI OJTHAXK/Ibl HAWJICHHBIC PUEMBI HCTIOJIB30BAJIMCH U TP PEUICHUHU APYTHUX
TEXHUYECKHUX 3a7a4, n30aBiisist n300peTaTeneil oT HeoOX0IUMOCTH KaXK/IbIi pa3
3aHOBO BECTH TPYIHBIC U JOJITUE TIOUCKH.

YPOBHU TBOPYECTBA

N300peraTenbeTBO - qpeBHEiee 3ausaTue yenoBeka. CoOOCTBEHHO, C H300pETCHUS
NEPBBIX OPYAUI TPyAa U HaYaJICs MPOIECC OUETIOBESUMBAHUS HAIIINX JATCKUX
npenkoB. C Tex mop ObUIM ceIaHbl MUJUTHOHBI n300perennid. Ho BOT uTo
YAUBUTEIHHO: N300pETATEIIbCKUE 3a]]a4l CTAHOBHIINCH BCE 00JIEE CIIOKHBIMU, a
METOJIBI MX PEIICHUS TIOYTH HE COBEPIIEHCTBOBAIUCH. Kak mpasuiio,
n300peTaTe Iy UM K HETU MyTEM «IIPO0 U OMIMO0KY.

«M3o0peTaTenp HE 3HACT HU OJaropa3yMus, HU IPETyCMOTPUTEITLHOCTH, HA UX
MJIAIIEH CECTPhI - MEITTUTELHOCTH, - TUIIET (DPaHITy3CKHUI UCCIeA0BaTENb
[Tapne Hu-xoinb.- OH He uccneayeT u He 3aHuMaeTcst copusmamu. OH cpazy
OpocaeTcsi Ha HEMCCIIEIOBAHHYIO 00JIaCTh U ATUM CaMbIM aKTOM MOOEXKIAET €e.
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[Tpo6iema, okyTaHHAst TYMaHOM, KOTOPYIO OOBIYHBIN CIa0bIil CBET HE MOT
00HapPYKUTb, BAPYT Kak Obl 03apsieTcsi CBeTOM MOJHUU. U Toraa poxaaeTcs HOBOE
TBOpeHHE. Takoil akT HU4YeM He 00s13aH HU JIOTHKE, HU pazymy» K

BoT uT0 roBopuT COBpeMEHHBIN aMepUKaHCKUil n3o0perarens Jx. PaObunos:
«bbL10 OBI OYEHB YIO0OHO, €ciu Obl N300peTeHUs ObLIN PE3YIHTATOM JOTUYECKOTO
U ynopsiioueHHoro npouecca. K coxanenuto, 00bI4HO 3TO He Tak. OHu
IPEICTABIISIFOTCS IPOYKTOM TOT'O, UTO IICUXOJIOTH HA3bIBAIOT «MHTYULIUEH) -
HEOKUJAHHOMN BCIBILIIKY BJOXHOBEHMSI, MEXaHU3M KOTOPOI'O JIEKUT B TIIyOMHaAX
YEJIOBEYECKOIro pazymay 2.

Kak n Hukomnb, PaOuHOB HE cuuTaeT TBOpUYECKUH Tporiecc Joruaeckum. OqHaKoO B
TOM, 4TO TOBOpUT PaOGUHOB, ecTh U cBoM oTTeHKHU. C TOouku 3peHus Huxous,
n300peTarens MPeKpacHo 00XoauTcs 06e3 «Omaropazymusi»: OpOCHIICS Ha 3a7a49y «-
u no0eami. PaOMHOB pucCyeT KapTHUHY MEHee palyKHY0 U Oosee OJIU3KYIO K
JIEHCTBUTENLHOCTU: OPOCHIICA. .. U JOJTO Tepedupan BCeBO3MOKHBIC BapuaHThI. M
y>K TOJIbKO OTOM NOOe .

HOI[O6HBIX BBICKA3bIBAHUM MOYKHO IMPHUBECTH MHOKXCCTBO, U BCC OHU - IIJIOA
NACAIITUCTHYCCKOI'O MBIIIIJICHUA.

Brinaronuiicsa coBeTckuil nzooperarens I'. babatr cpaBHuBai TBOpUYECKy1O padboTy
C BOCXOXKJICHHEM Ha KPYyTYyIo Topy: «bpenernib, OThICKUBast BOOOpakaeMyto
TPOIMHKY, 110-4 Majaenib B TYMHK, IPUXOIUIIL K OOPBIBY, CHOBAa BO3BpaIllacIIbCsl.
W xorja HaKOHEIl TIOCIe CTONBKUX MyYeHUN JOOEPenIbCs 10 BEPIIUHBI U
MIOCMOTPHIITh BHU3, TO BUIHII, YTO IIEJ TITYI0, OECTOIKOBO, B TO BPEMS Kak
POBHAas MIMPOKast Topora ObuTa THK OJM3Ka U IO Hel JIETKO OBbLIO B3OWTH, €CIIH ObI
paHblIe ee 3Ha *.

I'. babat o4eHb TOYHO MOAMETHII XapaKTEPHEHIITYI0O 0COOCHHOCTh TBOPUECKOTO
mpolecca: 3a «0eCTOIKOBOCTEY MTOUCKOB MPUXOAUTCS PACINIAYMBATHCS OTPOMHOM
3aTpaToy CUJI U BpeMeHU. He yauBUTENBHO, YTO YK€ JAaBHO BO3HUKJIA MBICIIb O
HEO0OXOIMMOCTU KaK-TO YIOPSIOYUTh IMOMCKHU, HAWTHU MpaBUIIa BbIXOJa Ha
«POBHYIO U IIUPOKYIO JOPOTY», CO3aTh HAYKYy O PEIICHUU TBOPUYECKUX 3a1aY -
3BPUCTUKY.

CI10BO «3BPUCTHKA» BIEPBBIE NOSBUIOCH B TPyAaX I'PEYECKOr0 MaTEMATUKA
[Tanma AnexcaHapuicKOro, XKUBLIETO BO BTopoi nojoBuHe Il Beka Hamen apsbl.
Bnocnenctun 0 He0OOXOAMMOCTH U3YUYEHUSI TBOPUECKOTO MBILIUIEHUS TOBOPHIIN
MHOTHE BBIJAIOLIUECS YUeHble, B TOM uncie Jleiouun u lexapt. IlocrenenHo
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HAKOIMJIOCh MHOXKECTBO HAOJIOICHHIA, CBUICTEILCTBYIONINX, YTO KAKHE-TO
ABPUCTUYCCKHUE TTpaBUja ICUCTBUTEIIBHO CYIIECTBYIOT. Y KPEIUIAIach YBEPECHHOCTD
B IIPUHITUTITHATIFHOM ITO3HABAEMOCTH TBOPUYECKUX TPOIIECCOB, HO U300peTaTeNIn
MPOJIOJIKANH (M CETOHS eIle MTPOI0IKAI0T) paboTaTh METOJ0M «IPO0 U
OIIHOOKY.

[Touemy ke IBpUCTHKA 32 CEMHAIATh BEKOB €€ CYIECTBOBAHM HE co37alia
3¢ (PEKTUBHBIX METOJIOB pelIeHUs M30™ OpeTaTenbCcKux 3aaa4u?

[Tpexxzie Bcero moTomy, 4To 3BPUCTHKA C CAMOI0 Havyajla CTaBUIIA CIUIIKOM
oOLIYIO0 LIeJIb: HAMTH YHUBEPCAIbHBIC IIPABUJIIA, IO3BOJISIOLINE PEIIATh JTHOObIE
TBOPYECKUE 3a7]a4M BO BCEX OTPACIAX YEIOBEUECKOM NEATEIBHOCTU. AHTUYHAS
¢unocodus Bcerga cTpeMmIach K OTHICKAHUIO HEMHOTHUX «HM3HAYATbHBIX)
3JIEMEHTOB, MPUTOAHBIX ISl OOBSICHEHUS IIMPOKOT0 Kpyra sBjieHui. BcnoMmuum
X0Ts Obl yueHue ApHCTOTENS], COINIACHO KOTOPOMY BEIIECTBO IOCTPOEHO U3 IATU
3JIEMEHTOB: OTHS, BO3/lyXa, BOJbL, 3eMJI U 3dupa. B Takom jxe npuMepHo 1yxe
MBICJIUJIOCH U BBISIBJICHHE «BCEOOIIMX JIEMEHTOB) TBOPUECTBA.

Pasymeercs, Bcem BuaM TBOpUYECTBA MIPUCYILM HEKOTOpPbIE 00mue npusHaku. Ho,
OrpaHUYMBAsICh PACCMOTPEHUEM TOJIBKO 3TUX YHUBEPCAIbHBIX (M B 3HAUUTEIbHON
Mepe BHEIIHUX) TPU3HAKOB, TPYIHO NPOJBUHYTHCS JaNbIlI€ CAMbIX
IIEPBOHAYAJIbHBIX IIPEICTABICHUN.

[TpumeuarenbHbl B 3TOM OTHOILIEHUH padoThl 1. DHrenb-meliepa. Mcnonb3oBan
Ooratblil pakTHUECKUI MaTepual, 3TOT TaJaHTJIUBbIN PyCCKUI HCCIe10BaTeNb
IIPEIIOKHII CIIEAYIOLLYI0 CXEMY TBOPYECKOTIO IpOoLEcca.

IIepBblii aKkT - aKT MHTYHULIMH U KeslaHus. [Ipoucxoxaenue 3aMbicia.
BTopoii akT - akT 3HaHuUs U paccyxaeHus. BeipaOoTka cxembl Wiy TUIaHA.
Tpertuii akT - akT yMeHUsA. KOHCTPYKTUBHOE BBINIOJHEHUE U300PETEHHUS.

B npuHnme Bce BEpHO: KaXKAblii TBOPUYECKUM MTPOLIECC BKIOYAET 3aAMBICEN
(TTOCTaHOBKY 3aJ1a4M ), HAX0XK/IeHUE HOBOM HeH (pelieHne 3a/1aum) U pa3padoTKy
3TOW nUJen (KOHCTPYKTHBHOE €€ BoruomeHrue). Ho cxema HacTOJIbKO HEKOHKPETHA,
YTO MPAKTUYECKH HUYETO HE JaeT U300peTaTento.

CnopaBesIMBOCTH pajid, HA0 OTMETUTH, 4TO [1. DHrenp-menep, kak 1 MHOTHE
JpYTHUE UCCIIeIOBATENM, HE 3a/1aBaJICS LIENbIO CO3/1aTh IPAKTUYECKH
paboTOCIOCOOHYIO CUCTEMY PEIICHUS H300peTaTeNbCKuX 3a1ad. BmioTs 10

HCIaBHCTO BPCMCHU CUUTAJIOCH, UTO IIPOU3BOIACTBO H306p€TeHI/Iﬁ BIIOJIHC
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yIOBIETBOpsET crpoc. Kakasi, B CyIIIHOCTH, pa3HULIA, CKOJIBKO MOMBITOK CHIENIAI
n300peTaTenp, €CIIM B KOHIIE KOHIIOB 3aa4ya YCIEIHO pelieHa?

«MuanycTpus n300pereHnin» padoTaiia mpajef0BCKUMU METOIaMH, HO C 3aJaHUEM
cripaBiisiack. CTOUT JIM YJUBIATHCS, YTO pa3pabOTKa 3BPUCTUKH I1LJIa JOBOJIHHO
BSJIO?

5

[TonoxeHne OCIOKHSAIOCH €IIe U TEM, YTO POOJIEMY MBITAINUCH PEIATh C
MO3ULKN Y3KOU crienranu3anuu. VICTOpUKY TEXHUKHU, KaK IPaBUIIO, TIOJTHOCTHIO
UTHOPUPOBAIN MICUXOJOTHYECKHE OCOOEHHOCTH TBOPUECKOro mpouecca. A
IICUXOJIOTH, B CBOIO OYEPE/Ib, HE YUUTHIBAIN OObEKTUBHbBIE 3aKOHOMEPHOCTH
HCTOPUYECKOTO Pa3BUTHS HAYKH M TEXHUKH, UX HHTEPECOBAJIU TJIaBHBIM 00pa3oM
WHMBUyaJIbHbIE TBOPUYECKHE OCOOCHHOCTHU BBIJAIOUIUXCS YUEHBIX U
uzooperareneit. Tak, B 1926 rony amepukanckue ncuxonoru C. Koke u JI. Tepmen
oIy0JIMKOBaJIM paboTy Mo MpuMeydaTeabHbIM HazBaHueM «O paHHUX YMCTBEHHbIX
yeprax 300 rennes». Biocnencreum JI. Tepmen u M. Unen Ha npotsxenun 25-30
aet uzydanu cyp0y 1000 Hanbosiee o1apeHHBIX yYAIUXCS U HATUCAIH
TpexToMHOe «lccnenoBanue reHuaabHOCTI.

Camu n300peTaTenu A0Iroe BpeMs TaKKe HE CTPEMIITUCH KIIPOSICHUTDY
TBOpuUeckuil npouecc. Mzobperareneit 661710 HEMHOTO, OPEOJ UCKIOYUTEIBHOCTH
SIBHO UIMIIOHUPOBAJ OONBIIMHCTBY U3 HUX. B IBalIaThIX Togax aMeprUKaHCKHMA
ncuxosior PocmaH mpoBen aHKeTHBIN onpoc n3o0perareneii. boi, B 4acTHOCTH,
3aJlaH ¥ Takoi Bompoc: «CuurtaeTe U Bbl, 4T0 N300peTaTenbckue CnocoOHOCTH
IPUPOKJICHHBIE WIIK U300pETaTEeNIbCTBY MOXKHO YUUTHCA?» CeMbAECST MPOLIEHTOB
nuzooperareneit orpeTin: «Hayuntbes n306perats Henb3st. UTOOBI cTaTh
u3o0peTareneM, HyKHO UMETh PUPOIHbIE AapoBaHus». [Ipu 3ToM HUKTO U3
OTBEUaBIINX Ha aHKETy PocMaHa HE MOT TOJIKOM OOBSICHUTb, B YEM K€ OHU
COCTOSIT, 9TH MPUPOHBIC JAPOBAHUSL.

Bckope nocne aroro onpoca (B 1931 rony) nosisuiiace kuura Pocmana
«IIcuxonmorus uzooperaressn». B Heit roBo™ puisiock: «MbI B HacTOsIIEE BpEMs
IIPAKTUYECKA HUYETO HE 3HAEM O IICUXOJOTHYECKOM ITPOLIECCE, CO3AAIOIIEM
n3o0pereHre. Mbl He 3HaeM HU YCIOBUM, OJIAarONPUATHBIX JIJISl CO3AaHUs
U300peTeHMs], HU OCOOCHHOCTEH U XapaKTEpHBIX 4epT U300peTaTessy».
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CoOpaB MHOXKECTBO UHTEPECHBIX (pakTOB, POCMaH He BBISBUI CyTH
U300peTaTenbCKoro TBopuecTBa. BoiBoabl PocMaHa CKpOMHBI: OH OTpaHUYMIICS
npUOJIMKEHHON CXeMOM TBOPUYECKOIO Ipoliecca. BeIrisaut ata cxema Tak:

1. Ycmotpenne noTpeOHOCTH W TPYAHOCTH.

2. AHanu3 3TON NOTPEOHOCTH WU TPYAHOCTH.

3. [IpocmoTp mocTymHOM HHpOpMAIUH.

4. ®opMynnpoBKa BCEX OOBEKTUBHBIX PEILICHUH.

5. Kputnueckuii aHanu3 3TUX PELIEHUN.

6. PoxxneHne HOBOM Hzew.

7. DKCIEPUMEHTUPOBAHKE JIJIS1 TOATBEPKIACHUS IPABUIBHOCTH HOBOM UJEH.

B cBoe Bpemst FOmnmii Lle3aps, 3aBoeBaB Budunnto, coobmmn 06 stom B Pum tpems
cnoBamu: «IIpummen, yBunen, nooeanm». [IpencraBere cebe, 4T0, OCHOBBIBASCH HA
TOM UCTOPUYECKOM (paKTe, KTO-TO U3JIOKIII ObI MPUHITAIIEI BOCHHOTO HCKYCCTBA
tak: «IlepBas daza - mpumen. Bropas - ysugen. Tperbs - mobeaui...» A Belb
HEYTO MOJ00HOE ATOMY M MpeACTaBIseT co0oii cxema PocmaHna: oHa mepeuyuciser
B XPOHOJIOTMYECKOM TMOPSAKE OCHOBHBIE ATAIbl paOO0THI Ha/l U300PETEHUEM, U
TOJIbKO. [Ipy 3TOM B OJIUH psiJi TOCTaBICHBI COBEPIICHHO Pa3IN4HbIC TPOLIECCHI,
HAIpUMEP MPOCMOTP UHGOPMAITH U pOKICHHE uer n3ooperenus. [lomyunts
uHdOpMaIIO MOKHO B OMOHroTeke, TyT Bce pocto. Ho kak caenars, 4To0bI
uJes «POAUIIACHY, U MPUTOM 3JJ0POBOM U CUJIbHOMW?... POCMaH HE CMOT OTBETUTH
Ha 3TOT BOMPOC, TEXHOJOTUS U300PETATEIbCTBA OCTATIACh HEPACKPBITOM.

B 1934 rony Obu1 onmyOIMKOBaH MEPBbI TOM KHUTH COBETCKOTO rncuxosora I1.
Sxobcona «IIponecc TBopueckoit paboTsl n3o0perarens». Kputnuecku
paccMoTpeB BbIBOJIbI Pocmana, I1. SIkoOCcoH mpeasioxkul CBOK CXeMy TBOPUYECKOTO
npouecca. [1o 31oil cxeme pabora Hal N300pETEHUEM TAK)KE COCTOUT U3 CEMU
CTaIuN:

1. Ilepror MHTENEKTY AIIBHO-TBOPYECKOW TOTOBHOCTH.
2. YcmoTtpenue noTpedHOCTH.

3. 3apoxaeHue UAeu-3aJaun.

4. IToucku pelieHus.
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5. [lonydenue npuHIMIIA U300PETCHMUSL.
6. [IpeBpallieHre IPUHIUIIA B CXEMY.
7. Texuuueckoe 0(hOpMIICHHE U pa3BepThIBAHUE U300PETECHHUS.

Kak nerko 3ameTuth, 3Ta cX€Ma BO MHOT'OM IIOXO0Ka Ha MPEIJI0KEHHYIO
Pocmanom. Ho B knure I1. SIko6coHa oTueTauBee BoIpakeHa MbICIb O
HEO0OXOIMMOCTH BCKPBITh 3aKOHBI TEXHUYECKOTO TBOPYECTBA U CO3AaTh HAYYHO
000CHOBAaHHYIO METO/IMKY pEIICHUsI U300peTaTenbCKux 3aaad. [Ipenmnonaranocs,
yTo BO BTOpoM ToMe I1. Ak0OCOH n30KUT CyTh 3TOM MeToAuKU. OJIHAKO BTOPO
TOM Tak U He Obul HanucaH, X0t [1. SIko6con mpoaoKan B najapHeimeM
nyOJMKOBATh JIpyrue paboThl B 00IACTH MICUXOJIOTHH.

K cepenune TpuanaTeix ro10B Ha MOJKAaX MAaTEHTHBIX OMOJIMOTEK CKOTHMIINCH
OTHUCaHUsI MUJUIMOHOB 300peTeHuit. M300peTaTenbCcTBO B HAIIEH cTpaHe
npuodpeTao Bce 0osiee MaccoBbii xapakTep. CTaHOBUIIOCH OUEBUIHBIM: HYKHA
Hay4Hasi METOJ0JIOrusl TBopuyecTBa. OHAKO B CHITYy LEJOTO Psi-

J1a IPUYMH U HEOJIaronpUusTHBIX OOCTOSITENIbCTB B TEUEHUE MOCIIEAYIOIIUX
JBAJLIATH JIET HOBbIE PA0OTHI IO TEXHOJIOIMH U300pETaTEIbCTBA [TOUTH HE
nyOIMKOBAINCh. A cTapble TEOPUH, PACIIBIBYATHIE U TPAKTUUYECKU
HEPabOTOCTIOCOOHBIE, yKE HE TOJIUIUCE. Tem 0osiee OHU HEMTPUTOIHBI TETIEPh, B
nepuoja OypHOro pa3BUTHS HAyUYHO-TEXHUUECKON PEBOIOINH, KOI'/1a, KaK CKa3aHo
B oTueTHOM Aokiaze LenrpansHoro Komurera KIICC XXIV cwve3ny napruu,
«Hanbomee cnabbIMU SBISIOTCS 3BEHbS, CBA3aHHBIC C MPAKTUYECKON peanu3annen
JOCTH)KEHUI HayKH, C UX BHEJPEHUEM B MacCOBOE MTPOU3BOACTBO». A BE/b
JOCTUKEHMSI HAyKU BXOJAT B IPOM3BOACTBO UMEHHO Yepe3 N300peTeHusl.

% sk ok

B 1944 rony amepukanckuii Marematuk Jl. [1oita mucan 00 3BpUCTHKE: «...TaK
Ha3bIBAJIACh HE COBCEM YETKO OUYE€pUYEHHas 00JaCTh UCCIEN0BAaHUSA, OTHOCUMAsI TO
K JIOTHKE, TO K (pusocoduu, To K ncuxosoruu. OHa 4acTo 0XapaKTepU30BbI-BajIach
B OOLIMX YepTax, PeIKO u3jiaraiach JeTalbHO U, IO CYIIECTBY, IPeAaHa 3a0BEHUIO
B HaCTOSIIIEE BPEMSD .

Hctopust 3BpUCTUKY BOOOIIE COCTOUT U3 HEJOJITUX PWIMBOB, pa3/IeICHHbIX Ky/a
OoJee MPOAOIKUTETLHBIMU OTIMBaMH. KaXkIbIii TpUIMB oOoraIiai 3BPUCTUKY
HOBBIMM HAJICK/1aMU U HOBOM TepMHHOJIorHer. OiHaKo BCKOPE 0Ka3bIBAIIOCH, UTO
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HAJICKbl HE CIIELIAT OIPAaBAbIBATHCS, & 32 HOBBIMU TEPMUHAMHU CTOAT CTAPbIE U
KparHE pacIuIbIBYAThIE UIEHU. TOraa HAUMHAJICS OTJIUB.

Bo3HukHOBEHME KHOEPHETHUKHU HA MEPBBIX MOPAX YCUIWIO OYEPEAHOMU OTIUB
ABPUCTUKU. B 3JIEKTPOHHON BBIYUCIUTEIBHON TEXHUKE TOCIOACTBOBAJ IPUHIIUIT
nocJieJ0BaTeNbHOro nepedopa BapuanToB. [lomymnspHas 1 BHENIHE yOeaAuTeIbHAS
aHaAJIOTUSI MEXIY Pa0OTOM BRIUUCIUTEILHOM MAIIMHBI U pa00TOM Mo3ra yKpenuia
MHEHHUE, 4TO U300peTaTeNbCKUe 3aa4n JOJKHBI 0053aTeNIbHO PEIIaThCs IMTyTEM
«TIpo0 U OIIHUO0K.

DJIEKTPOHHBIE BBIUUCIUTEIbHBIE MAILIMHBI COBEPILICHCTBOBAJIUCH, U K KOHIY 50-x
r'OJIOB CTAJIO SICHO, YTO CILIOIIHON Nepedop BapHAHTOB - JaXKe MPHU KOJIOCCATLHOM
OBICTPOJICHCTBUM - HE TOAUTCS JJIA PEIICHHS TBOpUYECKUX 3aad. [Ipunuiock
BCIIOMHUTH 00 3BpucTHKE. Bo3HUKIIA Hesl IBPUCTUYECKOTO MPOrPaMMHUPOBAHUS
MyCTh MAIIIMHBI HE TIEpeOUPaIOT MOAPS]T BCE BAPUAHTHI, a 10 OMPECTICHHBIM
npaBuiaM OTOMPAOT OTHOCUTEIBHO HEOOIBIIOE KOJTMYECTBO BAPUAHTOB,
JOCTATOYHOE ISl PELIEHUS.

B 1957 rony amepukanckue uccnenoBarenu A. Heroan, [Ix. oy u I'. Calimon
Oy OIMKOBAIM BPUCTHUYSCKYIO MPOTpaMMy 1101 Ha3BaHueM «OOIImiA perareib
npo6iem». TepmuHomOTHsI ObLTa HOBas, C KHOCPHETUICCKUM aKIICHTOM, a e
cTapasi: Co3/1aTh YHUBEpCaJbHbIC MPAaBUIIA PEIIeHUs TBOPUYECKUX 3a7au. OTHAKO
«pemaTenb MpoodIIeM» OKa3alcs BeChbMa CIeIHAIM3UPOBAHHBIM: OH OBLJI MPUTOJICH
B OCHOBHOM JIJIs1 JIOKAa3aTeIbCTBA TEOPEM MaTeMaTHU4eCKon Joruku. A. Hproamn
TIOTIBITAJICS] MUCTIOJIb30BaTh « OOIIUI pemaTesby I UTPHI B IIIAXMaThl - HUYETO He
nosryarsiock. O6 n300peTaTeNbCKUX 3a7a4aX U TOBOPUTH HE MPUXOIUTCS: OHU
3aBeZIOMO ObLTH He 1o crity «O0IIeMy peliaTelnro.

Bnocneacteuu A. Heroamn, k. Loy u I'. CaiiMOH co3anu crienraibHy o
1axMaTHYo0 nporpammy. Ho npu 3ToM npunuiocs 0Tka3aTbCs OT TPAAUIIMOHHBIX
JUTSl 3BPUCTUKH MIOUCKOB YHUBEPCANbHBIX MpaBuJl. MccienoBarenn oOpaTuiinch K
U3YyYEHHI0 0OBbEKTUBHBIX 3aKOHOMEPHOCTEH 1axmMaTHON Urpsl. imeeTcs xopoiio
pa3paboTaHHasl lIaXMaTHasl TEOPUS - OHA U ObljIa MOJI0XKEHA B OCHOBY IIPOIPaMMBI.

Kazanock Obl, HaiiIeH BEpHBIN MyTh: CO3/1aBasi IBPUCTUYECKUE TPOTPaMMBbI, HAJIO
OCHOBBIBATHCSI HA OOBEKTUBHBIX 3aKOHOMEPHOCTSIX, ACHCTBYIOIIMX B TAHHON
ob6nactu. OTHaKO COBpEMEHHas dBpUCTHKA 0€3 0c000ro SHTy3HUa3Ma OCBauBACTCS
C 2TOM MBICIIBIO. /€710 B TOM, 4TO B IIaxmarax Oblia TOTOBas TEOpHUs, ObLIN
y4eOHUKH C MpaBWjIaMu, 0000IIEHUSIMHU, COBETAMH, OB MHOTOYUCIICHHBIC

aHaJIM3bl CHITPAaHHBIX MapTuil. He Oyb Bcero aToro, mpuIuiock Obl MpoaenaTh B
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TBICSYU pa3 0oJiee CI0KHYI0 paboTy: CHavaja co3/1aTh TEOPHIO, a YK ITOTOM,
OMHPAsICh HA ATy TEOPHUI0,pa3paboTaTh IBPUCTHUECKYIO TPOrpaMMy Urpbl. IMEHHO
MO9TOMY CETOAHSIIIHSASA YBPUCTHKA HUYETO HE MOXKET MPEATI0KUTh N300peTaTemnsim.

6

* k%

Paznenss TBOpueckuii mporecce Ha OTAENIbHBIE cTaauu, PocMaH u apyrue
VICCIIEIOBATEIIN HE YUUTBIBAJIM, YTO KAXKAasl CTAAUS MOKET NPOXOJNUTh Ha
KAQ4ECTBEHHO OTINYAIOIIUXCS YPOBHSX.

OTO TUIIMYHO JUJIA HCCHGI[OBaHHﬁ, ITOCBAIICHHBIX H306pe-

TaTeIbCKOMY TBOpUYECTBY. M300peTeHrsT paccMaTpUBAIOTCS «BOOOIIEY, XOTS Ha
CaMOM JIeJie OHH MPEJCTABISIOT COO0N MHOKECTBO BEChbMa OTINYAIOLIUXCS APYT
OT JIpyra 0OBEKTOB.

CpaBHUM J1Ba KOHKPETHBIX U300PETCHUS:
ABTOpcKoe cBueTeNLCTBO Ne 166584

[Tpucnoco0Onenue 11 OTKPBIBaHMS OYTHUTOK, BHITIOJHEHHOE B BUJIE YKPETUICHHOTO
Ha PYKOSITKE 3aXBaTa, OTINYAIOIICECs TEM, UTO C IEJIbI0 OTKPBIBAHHS OyTHUIOK,
YKYTIOPEHHBIX MOJIMATHICHOBBIMH MTPOOKAaMH, 3aXBaT BBITIOJIHEH B BUIEC CKOOBI
MOJIKOBOOOPA3HOM (POPMBI C 3aTHYTHIM BHYTPb €€ 110 BCEMY MEPUMETPY OOPTHUKOM
¢ dackoil.

ABtopckoe cBujierenberBa Ne 123209

Crioco0 ycuieHus 3JIeKTPOMarHUTHBIX U3ydeHui (yIbTpaduoieToBoro,
BUJIMMOTO, HH(PAKPACHOTO U PaIMOAHANAa30HOB BOJIH), OTIUYAIOIIUIICS TEM, YTO
YCWIMBAEMOE U3JIyYEHHUE NPOITYCKAIOT Yepe3 CpeAy, B KOTOPOM C IOMOLIBIO
BCIIOMOIaTeIbHOTO U3JIyY€HUS WK JIPYTUM IIyTEM CO3/1at0T N30BITOUYHYIO, IO
CPaBHEHUIO C PABHOBECHOM, KOHIIEHTPALMIO aTOMOB, JPYTUX YAaCTUL WM UX
CUCTEM Ha BEPXHHUX IHEPreTUYECKUX YPOBHSX, COOTBETCTBYIOLIMX BO30YKIEHHBIM
COCTOSIHUSIM.

be3yciioBHO, B 000uX cilydasx TBOPUECKUI MPOLECC JOHKEH MPOXOIUTh Yepes3
OJIHU U Te€ K€ cTaJuu (B KaXKJI0M JieJie €CTh Haualo, cepeauHa u koHen). Ho
CYIIECTBYET OUEBUIHASA KAUECTBEHHAS Pa3HUIA MEXKITY «YCMOTPEHUEM
HOTPEOHOCTH» B MEXAHU3ALMH U3BJICUEHUS MOJIUITUIICHOBBIX TPOOOK U
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«YCMOTPEHHEM MOTPEOHOCTI» B CO3aHUH HHIYITUPOBAHHOTO M3Ty4aTeIsI
(;1azepa). CTouib k€ OueBHIHAS KaueCTBEHHAs pa3HUIIA TOJKHA ObITh U B
MEXaHU3ME «POXKICHUS HOBOW MIIEM» B IBYX ATHUX U300PETCHUSX.

S onpocun moapsia 29 denosek B Bo3pacte OT 12 10 46 net - Bce OHM 3a 2-5 MUHYT
HAXOJWJIA UJICI0 MEXaHU3Ma JIsl OTKPBIBAHUSI MJIACTMACCOBBIX MPOoOOoK. [IpuBoxy
3aMuCh PEIICHUs 3aa4i MOUM ChIHOM (12 JieT):

«9kcnepuMeHTarop, Hy»KHO npuiyMaTs OTKPBIBAJIKY IS INIACTMACCOBBIX
npo6ok. lltonop He rogutcs. OcTpas ITYKOBUHA, KOTOPOH OTKPBIBAIOT
METAJIIMYECKHUE TPOOKHU, TOXKE HE roguTcs. /st naacTMaccoBbIX MPOOOK HYKHA
KaKasi-To Ipyras OTKpbIBAJIKA.

HcnbiTyembiii. Mama OTKPBIBAET HOKOM.

OxkcnepumenTaTop. Hoxxom Heyno0Ho. HyxHa crieninaiibHasi OTKphIBAJIKA.
HcnbiTyemsiii. MOKHO HOKHHUIIAMU.

DKCIEpUMEHTATOP. A MOYEMY HOKHULIAMH JIyYIlIe?

Ucnbrryemsiii. Hy, HOX 3axBaThIBaeT NPOOKY TOJIBKO C OJIHOM CTOPOHBI, a
HO>KHUIBI - C IBYX CTOPOH.

DKCEpUMEHTATOpP. A Kak clenaTh euie Jyquie?

UcnbiTyeMsbiit (¢ 2HTY31Ma3MoM). Hano 3axBatuth ¢ Tpex cropon! ([Ipumedanue:
3TO U €CTh «CKOOSI MOJKOBOOOPa3HOU (DOPMBDY IO aBTOPCKOMY CBUIETENBLCTBY No
166584.)

3KCH€pI/IMeHTaT0p. Ho Bce-Taku HY’KHa CIICHAJIbHAs OTKPBIBAJIKA.

Hcnbityembrit. Hy Takoe je3Bue, 4To0bI XBaTajao MPOOKY € TPEX CTOPOH
(moKa3bIBaeT NaibllaMu). A CBEpXy NMPULICTIUTD PYUKY».

Yro0s!I pa300paTbes B TEXHOIOIMM U300pETaTENBCKOrO TBOPUECTBA, HEOOXOAUMO
paccMOTPETh N300PETATENBCKYIO IEATENBHOCTh C Y4ETOM MHOI000pa3us ypOBHEN
Ha Ka)kJIOM 3Talle TBOPUYECKOTO Mpoliecca.

ITHUM MBI U 3alMEMCH.

Ha ctp. 32 npuBenena CTpykTypHasi CXeMa TBOPUYECKOTO ITPoLecca. ITarbl
o0o3HaueHbl Ha Helt OykBamu (JI, b, B» I, /[, E), ypoBHu - uudpamu (1, 2, 3, 4, 5).
Kaxxnast ctagust MOKeT OBbITh MPOiiieHa Ha OAHOM U3 MSATH YPOBHEH.
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B I[ElJ'II)HGfIHIGM MBI I€TAJIbHCC PACCMOTPUM, YEM OTIIMYAIOTCA YPOBHU. A 1IoKa ¢
HCKOTOPBIM HpI/I6J'II/I)KeHI/ICM MOJXHO CHHUTATb XapaKTCPHBIM:

JUTSI TIEPBOTO YPOBHS: MCIIOJI30BaHUE TOTOBOTO 00BEKTA O€3 BHIOOpA MITH TIOYTH
0e3 BbI0ODA;

JUISI BTOPOT'O YPOBHS: BBIOOP OJJHOIO OOBEKTA U3 HECKOJBKHX;
JUIS TPETHETO YPOBHS: YaCTUYHOE U3MEHEHNE BRIOPaHHOTIO 00BEKTA;

JUTSI Y€TBEPTOTO YPOBHS: CO3/IJaHNE HOBOTO 00BbEKTa (WIJIH IMOJTHOE U3MEHEHUE
HCXOJIHOTO);

JUTSI TISITOTO YPOBHS: CO37]aHUE HOBOT'O KOMILIEKCA OOBEKTOB.

[IpuBenemM HECKOJIBKO KOHKPETHBIX TPUMEPOB U300PETEHUM PA3HOTO YPOBHS.
MHNPOLHECC U30OBPETATEJIBCKOI'O TBOPYHECTBA

CrtpykTypHas cxema

—ii Halinena Ho- Halinen HoBbIi Me- [Tonmydensl HoBbie Haitnen HoBbIi Co31aHbl
HOT MI3MeHeHa Bes Bas mpobiieMa ToJT JaHHbBIS, OTHOCSIIME- TIPUHITUIT BBIC
KOHCTPYK- CHCTEMA, B KOTO-

csl K mpoOJieMe TUBHBIE TIPUHIIN- PYIO BOIILIA TTO-
116l Basi KOHCTPYK-
s

4-i1 Haitnena Ho- Halinena noBas [lonyuensl HoBbie Haitneno HoBoe Co3ana HO-
KoncTpykuus Bast 3a7jaua MOMCKOBAsi KOHIEI- JAaHHBIE, OTHOCSIIHAE- PEIICHUE Bast
KOHCTPYK- IPUMEHEHA T10-

oy ¢ K 3a4a4€ Usd HOBOMY

3-it 3menena uc- [louckoBast kon- Cobpannas uadop- U3meneno u3- Mzmenena
He- BHenpeHna Ho-

XO04aHad 3aaa4a nernuusa NI3MCHCHA Malluad NU3MCHCHA BECTHOC PCIICHUC XOAHAaA
KOHCT- Bas KOHCTPYKIUA

IIPUMEHHTENIBHO K IPUMEHHUTENBHO K PYKLUA

YCJIOBHAM 3a1a4d YCIOBHAM 3a/1a4l
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2-it BeiOpana oqna Beiopana ogaa Cobpansl cBee- Beiopano ogao Briopana
onHa BHepeHna Mo-13 HECKOIBKHUX TTOMCKOBAsI KOHIICTI- HUSI U3 HECKOJIBKUX
pEIICHNE U3 U3 HeCKOJIBKUX TU(UKAITUS TO-

3a/1a4 IMs H3 HECKOJIBKMX NCTOYHUKOB HECKOJIBKMX KOHCTPYKIIMM TOBOM
KOHCTPYK-

105051

1-i1 Ucntosme3oBana Ucnonp3oBana ro- Mcmosns3oBansr Mcmoib30BaHO
HcnonszoBana Buenpena ro-

TOTOBasd 3a/la4a TOBaA IIOMCKOBAA UMCIOIIHUCCA CBCAC- TOTOBOC PCUHICHUC I'OTOBAsA
KOHCT- TOBast KOHCTPYK-KOHICIIIUS HUSA PYKIHA THA

Oramnel Beibop 3agaun Beidop nouckosoit Coop undopma- [lonck uaen Pazpurue
ujen BHenpeHre KOHIeNnmuu® UK PerieHus: B KOHCTPYKITUIO ®

[Iep BBIN ypOBEHD

ABTOpCcKOoe cBuIeTeNnbeTBO Jft 157356: «3ammuTHbIi KoInak K OajioHam Jis
CXKAThIX, CKMKCHHBIX U PACTBOPUMBIX Ta30B, OTJIWYAIOIINICS TEM, UYTO,

C Ye/bio0 3HAYUTEIIBHOTO CHIKEHHUSI CTOUMOCTH M YKOHOMUH METaJjljia, KOJIIaK
BBITIOJTHEH W3 IJIACTMACCHI M CHa0XeH peOpaMu )KECTKOCTH Ha BHYTPEHHEH
MOBEPXHOCTHY.

B3sra roroBas 3aga4a (mpu3bIB K SKOHOMHUHU METaJljla COJICPIKUTCS B JTFOOOM
TeMHuKe). Mlconb30BaHbl TOTOBAs MOMCKOBAs KOHIIEHIMS (HaA0 3aMEHUTh METaJl
4yeM-HUOY b O/ICIIEBJIE) U TOTOBOE PElIeHUE (BBITOJIHUTH KOJMAK U3
miactMmaccsl). Hukakoil cienuranbHoi nHGopMaluy cooupars He MPUILIOCh
(TutacTMaccoBbIe KOJITIAKU IITMPOKO MPUMEHSIOTCS B TepMocax). KoHcTpykius
TOXe TOTOBas (pedpa )KECTKOCTU Ha BHYTPEHHEH MTOBEPXHOCTH KOJIIaKa) U IOTOMY
He TpeOyroIas JOBOAKH IPU BHEAPCHUH.

ABtopckoe cBunerenbeTBe Jft 262335: «Cudon 0142 nmepexkauynBaHus KUJIKOTO
MeTaia, BKiIodaronuil JI-oopasnyro TpyOy ¢ ra3onpoHHUIIaeMON KepaMru4eCcKoi
IpOOKOM U MITYLEPOM JIJIsi COETUHEHHSI C BAKYYM-HACOCOM, BCAChIBAIOIIMI KOHEI]
KOTOPOI BBITIOJTHEH B BH/I€ TOPU3OHTAIBHOTO* MaTpyOKa, OTIIMYAIOIIHICS T7M,
YTO, C LEJbIO NOBBIILIEHHUS YACTOTHI IEPEKAYMBAEMOI0 METAJIA ITyTEM YCTAaHOBKHU
cu(oHa HaJl yPOBHEM OCaJIKa B EMKOCTH, BCaChIBatOUIMI KOHEN cupoHa CHAOKeH
yIOPOMY.
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YroObI TpyOKa HE OIycKajaach Ha THO, IPHUIEIaHa MMOICTaBKa: TPUBUATbHAS
3a/1a4a ¥ TPUBHAIBHOE pelIeHHuE 1.

Bropoi ypoBeHb

ABTOpcKoe cBUAETENLCTBO JA 210662: « HIYKIIMOHHBIA 2JIEKTPOMAarHUTHBIN
HACOC, COJIep Kallliii KOPITYC, MHIYKTOP U KaHaJl, OTJIMYAIOLIUNACS TeM, 4TO, C
LEJIBI0 YIPOIIEHUs 3anmycka HaJlca, MHIYKTOP BBIIIOIHEH CKOJIB3SIIUM BIOJIb OCU
KaHaja Hacocay.

DIJIEKTPOMArHUTHBINA HACOC U3BECTEH AABHO - 3TO TPY-

0a ¥ UHIYKTOP (PJIEKTPOMArHUT), BHIIOJTHEHHBINA B BUJI€ KOJIbIA, OXBATHIBAIOIIIETO
TpyOy. B pabouem nosoxeHuu KoHel TpyObl OMYIIEH B METaJ1, a UHAYKTOP
HaXOJUWTCS BbILIE ypOBHs MeTaiuia. Ho 11 3amycka Hacoca Hy»KHO CHadasia
BTSIHYTb METAJUJI 10 YPOBHS UHAYKTOPA, U TYT BO3MOKHBI

pa3JIMuHbIC peuteHus: TIOCTaBUTh B HIDKHEH 4acTH BCIIOMOTaTeIbHbIN (ITyCKOBOM)
THAYKTOp; IEpe/l HayajioM paboThl 3aJIMBaTh METAJUI CBEPXY; OMyCKaTh TpYyOy C
WHIYKTOPOM BHU3 U T. 1. BeiOpaHo oAHO pelieHue (BeposiTHO, JyUIlee): OMyCKaTh
B Hayayie paboThl HHAYKTOP (HE OMyCKas caMOi TPYOBbI), «3aXBaThIBAThY METAILI U
MIOTHUMATh €TO BBEPX, 10 YPOBHS, COOTBETCTBYIOIIETO pab0YeMy MOJI0KESHUTO
MHIYKTOpA.

3T0 N300peTeHne BTOPOTO YPOBHS: CTaaus I mpolijieHa Ha BTOPOM YPOBHE.
Tperuit ypoBeHb

ABTOpCcKOe cBUAeTeJIbCTBO Ne 163487: «Criocob nmepekphITHS CBETOBOTO ITy4YKa C
MCIIOJIb30BaHUEM B3PBIBHOIO 3aTBOPA, HAIIPUMEP ITPU CKOPOCTHON KMHOCHEMKE,
OTJIMYAIOUIUICA TEM, UTO, C 1I€J1bI0 MHOTOKPATHOT'O UCIIOJIb30BAHMS OJTHOTO U TOTO
K€ MIpePhIBATENS] CBETOBOr0 ITy4Ka, B3PbIB MIIM HCKPOBOU pa3psil MPOU3BOJIAT B
XKUIKOCTH, TOMEIEHHON MEXTy ABYMsI 3alTUTHBIMH CTEKJIAMH TaK, 4TOOBI €€
cBO0O/IHAs! TOBEPXHOCTh B CIIOKOMHOM COCTOSIHMH Kacajach CBETOBOI'O KaHalla
OINITUYECKON CUCTEMBI».

7

N3BecTHbIi c1OCO0 B3PBIBHOTO MEPEKPHITUS CBETOBOTO ITyYKa COCTOUT B
pa3pymennn crekia. [IoHITHO, 4TO Mpu 3TOM IPEPHIBATENIH MOXKET OBITH
MCIIOJIb30BaH TOJIBKO OJIMH pa3. M3MeHeHne arperaTHoro COCTOsIHUS pephIBaTENS
00ecreynBaeT MosIBJIEHNE HOBOTO KayeCTBa: dKUIKOCTHBIN MpephIBATENIb MOKET

OBITh UCIOJIb30BaH MHOTOKpaTHO. Ctaauu /" u J| mpoiiieHbl Ha TPEThbeM YPOBHE.
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Cpenu n300peTeHmil TPETHETr0 YPOBHS MHOTO TaKUX, B KOTOPBIX HOBBIH 3(pPexT
JOCTUTAETCS U3MEHEHHEM arperaTHOro0 COCTOSIHMUSL.

ABTopckoe cBuzieTenbeTBO Ne 256956: «Cnocob ynaneHusi BHyTpEHHOCTEN y
PBIOBI, OTIMYAIOIIIUIACS TEM, YTO, C TIETbIO TTOBBIIICHUS KAa4eCTBA 3aUNCTKU
OPIOIIHOM MOJIOCTH, BHYTPEHHOCTh HAMOPAKUBAIOT HA OXJIAXKIAEMbIil JIEMEHT,
MMEIOLINKN TeMnepaTypy ot -5 10 -50°Cy.

YerBepThlil yPOBEHD

ABtopckoe cuaeTenscTBO Ne 163559: «Criocob KoHTposas
NOPOAOPA3PYIIAOIIEr0 HHCTPYMEHTA, HAapUMeEpP OypOBBIX JI0JIOT, OTINYAOIINICS
TEM, UYTO, C LIEJIbIO YIPOILIEHNUS KOHTPOJIS, B KAUE€CTBE CUTHAIN3aTOpa U3HOCA
NPUMEHSAIOT MOHTHPYEMBIE B TEJIO J10JIOTA aMITyJIbI C PE3KO NaXHYIIUMHU
XMMHUYECKUMU BELIECTBAMM, HAIPUMEP C STUIMEPKAIITa-HOM.

DT0 U300peTeHNnEe YETBEPTOrO YPOBHS: 3/1€Ch MPEJIaraeTcsi HOBBIN («3armaxoBblil»)
CIOoc00 KOHTPOJIsI, @ HE COBEPIIEHCTBYETCS CTAPBIN.

ABtopckoe cBuneTenbcTBO Ne 187135: «Cucrtema nCapuTeNbHOTO OXJIAXKICHUS
AIIEKTPUUECKUX MAILMH, OTINYAIOLIAsICA TEM, YTO, C IIeJIbI0 UCKITIOUCHHUS
HE0OXOIMMOCTH MO/BOJIa OXJIAXKAAIOIIETO areHTa K MallliHe, aKTUBHbIE YaCTH U
OT/ICJIbHbIE KOHCTPYKTHUBHBIE 3JIEMEHTBI €€ BBIIIOJHEHBI H3 MOPUCTHIX
MOPOLIKOBBIX CTaJIel, MPOMUTAHHBIX )KUJAKAM OXJIQXKIAIOUIMM areéHTOM, KOTOPBIi
pu paboTe MAITMH UCTIAPSETCS U TAKUM 00pa3oM oOecTieunBacT
KpaTKOBPEMEHHOE MHTEHCUBHOE U PABHOMEPHOE €€ OXJIAKICHUEY.

OObIYHBIE CHCTEMBI OXJIAXKACHUS I€HUCTBOBAJIA U3BHE - U IOTOMY OBLIN
rpomMo3akumMu 1 HeahdekTuBHBIMU. B aBTOpcKoM cBuperensctBe Ne 187135
BIIEPBBIE IIPEJIOKEHO 3apaHee 3amacarh XJIaJOareHT BHYTPH METalIa.

IIsaThIi ypoBEeHb

ABTopckoe cBuaeTeabcTBO Ne 70000: «Criocob moydeHus: opoIIKoB
MCTAJIJIOB, CINIABOB U APYIUX TOKOIIPOBOAA-IINX MATCPUAIOB, OTJ'IPI‘-I&IOIHHIECH
TEM, YTO, C LCJIbIO UCIIOJIB30BaHUS TP 3aMbIKaHUHN LCIIU JICKTPOAMHAMNYCCKHUX
CHUJI JUIs BBIPBIBAHUS U3 DJIEKTPOAOB IIOPLUN AUCIIEPrUpyeMOro Marepuania u
BBIOpACBhIBAHUS X B OKPYKAIOIIYIO CPeay, MOAICKAIINE TUCTIEPTUPOBAHUIO
MaTepHalibl BKIIFOUEHBI B KAUY€CTBE AJIEKTPOJIOB B LEIb AIEKTPUUECKOTO
K0J1€0aTeNbHOTO (Pa3psiIHOT0) KOHTYPa, KOTOPBIH HACTPOEH TaK, YTO OH paboTaeT
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B 00J1aCTH UCKPOBOTO pa3psia (B 00J1aCTH HECTALIMOHAPHOTO 3JIEKTPUUECKOTO
paspsiia)y.

C aTOro n300peTeHNs HaYanach BCS UCTOPUS IIEKTPOUCKPOBOI 00pabOTKH
MaTepHaJIoB.

* sk ok

KoneuHo, ctaguu H»pOBHU MOT”'T OBITh €Tanu3upoBaHbl. OTHAKO KaYECTBEHHBIC
OTJINYMS MEXIY YPOBHSIMU HAMHOTO BaXKHEE KOJIMYECTBEHHBIX OTIIMYUN B
IIpeAenax OqHOrO ypOBHS.

[TosicauM 310 ananmoruei. HEBO3MOXKHO M3y4aTh BEIIECTBO, HAIIPUMED BOJTY,
«B0o0O1IE» CylIeCTBYIOT KaU€CTBEHHO OTJIMYHBIE «YPOBHI» BOJIBI - JIEI, KUIKAS
BOJIa, Tap. DTO BELIECTBA C pa3HbIMU CBOWCTBAMU, OHU (BEILIECTBA) MOIUMUHSIIOTCS
pa3HBIM 3aKOHOMEPHOCTIM. KOHEUHO, CyIIECTBYIOT OTIIMYMS U B MIpeJeaax OJHOIO
YPOBHS: BOJia Ipu 4° oTiM4aeTcs OT BOABI pu 99°, a map npu temmneparype
3aKpHTHUYE-CKOM OTIMYAETCA OT Iapa ¢ AOKpIIMYecKor Temneparypoil. Ho npu
CTPYKTYPHOM aHaJiu3e (BO BCSIKOM ClIy4ae, Ha €ro MepBOM dTare)
BHYTPUYPOBHEBBIE OTJINYMS HE UTPAIOT CYLIECTBEHHOU POJIH.

BeposTHO, y unTareins yxe BO3HUK BOIIPOC: & KAKOBO COOTHOLLIEHUE MEXKY
KOJIMYeCTBaMH U300peTEeHUI TIEPBOTO U, HATIPUMED, TSITOTO YPOBHEH?

A npoananuzupoBai nzodperenus no 14 kmaccam 3a 1965 u 1969 roasl. Ananus
nan caenaytoiiee cootTHomeHue (%):

1-i1 ypoBeHb... 32

2-i1 ypOBEHb... 45

3-i ypoBeHb... 19

4-i1 ypoBeHb...Menee 4
5-ii ypoBeHb...Menee 0,3

CnepnoBarenbHo, 77% 3aperucTpUpOBaHHbBIX (IPU3HAHHBIX) H300pETEHUN
(bakTHYECKH MPECTABISAIOT JUIIh HOBbIE KOHCTPYKIIMU B MpuHIUIIE KaXKIbIit
WHKEHED JTOJDKEH YMETh JIeNlaTh N300pETeHHs Ha IBYX MEPBBIX YPOBHAX. B aTOM
JMana3oHe He MPUXOJAUTCS UMETH JIeTI0 C BRIPAOOTKOM HOBBIX 3a/1a4, HOBBIX
TEXHUYECKUX UJICH U T. 1T, A1 YCIENTHOW pado™ ThI JOCTATOYHBI TE 3HAHUS U
HaBBIKU, KOTOPBIMH 00s13aH 00J1a/1aTh KaX/blii COBpeMeHHbIN nHkeHep. C npyroi
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CTOPOHBI, BBICIIME MOJyPOBHHU IIATOI'0O YPOBHSI CBSI3aHbI C MCIIOJIb30BAHUEM HOBBIX
OTKpBITUI J1J1s1 COBpEMEHHOI0 U300peTaTeIbCKOr0 TBOPYECTBA TUITMYEH |, TAKUM
o0pa3oM, Arana3zoH TPETbEro YPOBHS 10 CEPEAUHBI ISITOTO YPOBHS.
KonuuectBenno ato menee !J| perucrpupyembix nzodperenuii Ho umenno stu
U300peTeHHs 00ECIeYNBAIOT K-a4€CTBEHHOC U3MEHEHUE TEXHUKHU.

1 B TBopueckoM, a He B FOPUAMYECKOM (ITATEHTHOM) IOHUMAHHH.

Pasnuity Mmexxay ypoBHsMU (Ha cTafanu /) MOKHO OXapaKTepU30BaTh Tak: Ha
NEPBOM YPOBHE J1aciI0 MPOO U OIIMOOK, HEOOXOAUMBIX CPEITHEMY UHKEHEDPY IS
OTBICKaHUS PEUICHUS, U3MEPSETCS €AUHHUIIAMU, Ha BTOPOM YPOBHE-/I€CATKAMH, Ha
TpeThe” - COTHSIMH, HA YETBEPTOM - ThICSIYAMH U.JAECATKAMU THICSY, HA M TOM-
COTHSIMHU ThICAY, MWJUTMOHAMU. Ha BEpXHUX CTYyNEHSX MATOTO YPOBHSI MPOOBI
MOJIEHO MPOJOJIKATh 10 OECKOHEUHOCTH, TOCKOJIBKY CPEIU «CIPSITAHHBIX)
peIIeHUH ellle HET HYKHbBIX (HET OTKPBITUN, KOTOPBIE TTO3BOJIMIH OBl PEIIITh
JTAHHYIO0 U300peTaTeNIbCKYIO 3a71a4y),

[Icuxonmoru J0BOJIBHO TOYHO,pa300paINCh B MEXAHU3ME MBILIJIEHUSI HA IEPBOM U
BTOPOM YPOBHSX (IIOCKOJIBKY 3TOT MEXAHU3M, Ha OTJINYAETCS OT. TBOPUYECKOIO
MBIIIJIEHUS )., UJIET IEpeOOp BapUAHTOB, HETOJIHbIE BAPUAHThI OTOpaChIBa-10Xes,
KaXK/IbIil OTOPOIIIEHHOM BapUaHT MPOSICHAET 3aJauy, IepecTpanBas e yCIoBusl.

TpyaHOCTH 1S TPATUITMOHHOM IICHXOJIOTHH BO3HUKAOT  TIPU PACKPBITHUS
yeaaBI3MJ] TBOpUECTBA Ha 00Jiee BLICOKUX YPOBHSIX. T€OPETUUYECKHU YHUCIIO
nojieXkKaluX nepedopy BapuaHTOB OUYEHb BEJIUKO, HO HE BHI3BIBACT HUKAKHX
COMHEHUH, 4TO U300peTaTenb He nmepedupaeT ux Bce MoApsl, a KAKUM-TO 00pazoM
cyaet ymucio mpo0 u omubok: u3 '00000 BO3MOXKHBIX ITPOO U300peTaTeh
IBPUCTUYECKH BBIIEISAET «y4acTOK», ckaxem, co 100 mpobamu Pemaromiee
3HaYEHNE UMEET MEXaHU3M ATOTO BBIICIICHUS, JAJIbIIE JEHCTBYET OOBIYHBIN
nepeoop.

Bces aBpuctrka (B 3HauuTENbHOM Mepe U ICUXO0JI0rUsl TBOPYECKOTO MBILIUICHHS )
IIOCTPOEHA Ha HAAEXKAE BBIABUTH MexaHu3M nepexona or 100000 sapuanTos k 100
DKCHEepUMEHTHI B 3TOM HalpaBJICHUH CTOJIb K€ CTaphl, KaK U cama 3Bpuctuka 1
CTOJIb %€ 0e3pe3yJIbTATHBI.

Omnbo4HO UcxoHOE NoJiokeHne HuKakux 3BpUCTUUECKUX MEXaHU3MOB
nepexo/ia OT «O0JBIIOTO MOMCKOBOTO MOJIsH» (COTHU THICAY MOMBITOK) K «MajioMy,
HO HY»KHOMY Y4acTKYy» (COTHHM IMOIBITOK) U€ CYIIECTBYET XOTs 3a/1auy,
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TpeOyromryto 100 000 mpob, n3obperarens aeicTBUTENBHO pemraet Beero 100
npobdamu

Kaxy1eecst npotuBopeure 00bsICHIETCS TEM, YTO MCUXOJIOTH PacCMaTPUBAIOT
JICUCTBUS OJTHOTO YEJIOBEKA, a 33J]a41 BBICIIIMX YPOBHEU PEIIAKOTCS
MOCJIEIOBATEIbHBIMY YCUJIUSMU MHOTHX JIFOJICH.

[IpeacraBum cebde, yTo Kkinax crpsatad B noiie miomanso 100 000 m2. B teuenue
HECKOJIbKUX TTOKOJIEHUH Mocaea0BaTeIbHO Ha nosie padoTtanu 1000 yenoBexk.
Kaxxapiii Ben packonku Ha yyacTke B 200 M 2 (y4acTKH 4acTO NEPEKPBIBAIOT APYT
npyra). [locTeneHHO BRISICHWIIMCH 00JIACTH, T/ie OECIIOIE3HO KOMaTh, HO BCE PABHO
TaMm konayu... Hakonen nosiBisiercst 1001-i uckarens. OH yxe 3HaeT, rae
3aBEJOMO HE HaJO0 KOIATh - 32 [TOJIBEKA 3TO BBIICHUIIU €0 IPEeAIeCTBeHHUKU. OH
BbIOMpaeT HEKOIAHbIH yUYacCTOK - U HAXOAMT KJafd. TyT MOsBIISIETCS MICUXOJIOT:
«Ckaxure, Kak BaM yJ1ajJoCh HAMTH KJIaJl C TAKOIO HEOOJIBIIOTO YHCIIA OMBITOK?»
A BeJlb BCE MPOCTO: OCTAJIbHBIE YUYaCTKU ObUIM paCKOIIaHbl, MOJyBEKOBas paboTa
Cy3WJ1a TPOMA/IHOE IMOUCKOBOE TOJIE 10 CKPOMHOI'O Y4YacTKa.

B kauecTBe KOHKPETHOTO IpUMEpa PacCCMOTPUM H300pPETEHHE KOMIAKTHOTO
BapHaTopa.

Bapuarop - 6eccrynenuaras kopoOka nepenad. Bo3MoXHOCTH TJIaBHOTO
PEryJIMpPOBaHMS YUCIIa 000POTOB HCKITFOUNTEIBHO BaXKHA JIJISI MAIIUHOCTPOCHHUS 1
psaa Ipyrux orpaciield TeXHUKH. [TOMCKU HaMTydIero BapuaTropa BEAYTCs BO
MHOTMX CTpaHax ¢ Havajga XX CTOJICTHS.

C 1945 rona Han stoit mpobnemoit padoran uzobperarens E. U. [Tupoxko o
PYKOBOJICTBOM JOKTOpa TeXxHUYecKnX Hayk ['. I'. bapanosa. Panee E. 1.
[TupoxkoB n300pest HeOOIBIION TuIpaBInUeckuii Bapuatop (a. c. Ne 70842).
Takum 00pa3om, HAIHIIO HICAIBHBIC YCIOBHUS: ICUCTBYET YEJIOBEK, Y)KE HMCIOIIHMA
M300pETaTEeNHCKUM OIBIT, a 32 €T0 ICUCTBUSAMU CIICIUT U3BECTHBIN YUCHBIM.

Kak »xe nmpotekana padora?

Bort ee onucanwme, B3sToe u3 xxypHana «3o0perarens u parponamu3aTop» (Ne 7,
1969 r.):

«BBLUTO BBIMOJIHEHO HECKOJIBKO CEPhE3HBIX HAYYHO-HCCIIEIOBATENbCKUX Pa0OT.
N3yueno xosoccanbHOE KOJTMYECTBO OTEUECTBEHHOMN U 3apy0eKHOM IUTEepaTyphl.
[To «kocToukam» pa3oOpaHbl KOHCTPYKIIUU MPAKTUYECKHA BCEX BAPUATOPOB U
BBISIBJICHBI CHJIBHBIE U CJIA0bIE CTOPOHBI KAXKJ0TO. DTO ObLT THTAHUYECKUMN, HE
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MPEKPalIAONIMKCI HU HAa OJIUH JIeHb TpyA. HecMoTps Ha ycrex cBoero
n3o0perenus, [IMpoKKOB MOHSI, UTO THAPABINYECKHUE MEPEIaun TaK ke, KaK 1
MMHEBMATUYECKHUE U IICKTPUUECKUE, CTPANAIOT OJTHUM CYLIECTBEHHBIM
HEJIOCTATKOM, UCTIPABUTh KOTOPBIN HENb3A. ..

8

...Cpenu crienmanrcToB MaJio KTO 0Opariai BHUMaHue Ha (GPUKLIUOHHBIC
nepenayu. MHOTUX OTIyTHBAJIH UX OblO-

1IMe B rja3za Hegocrarku. Hanpumep, BapuaTopsl, paboTaronire BCyXyt0, OY€Hb
HEHAJEKHBI. .. PPUKIMOHHBIE TENa MPOCKAIB3bIBAIOT. .. IPUXOIUTCS OUYEHb
CWJIBHO C)KMMaTh KOHTaKTUpYtouue napbl. CUiibl, BOSHUKAIOIIKME MPU ITOM (10
HECKOJIBKMX JECITKOB TOHH!), OBICTPO pa3pyLIatOT Bajbl U MOIIUITHUKH.

HHTepecHo Takxke, YTO B CBOE BPEMs CUMTANIOCh, OYJITO KOJIeca MapoBo3a U
peNbChl HAJO JieNaTh 3yOouaTbiMu. MHaue TOKOMOTHB HE CABUHETCS C MECTA.
O4eBUAHO, C TEX MOP U OCTANOCH MpeAyOekAeHUE MPOTUB (PUKIIMOHHBIX
nepenay. A Bellb Y HUX €CTh MPEKPACHbIE KaUECTBa. ..

...I[TupoxxkxoB onenus1 31o. Ecian n30aBUTHCA OT HEOCTATKOB UITM XOTS ObI CBECTH
UX K MUHUMYMY, TO GPUKIMOHHBIM IepeayaM He OyAeT paBHbIX.

DT0 0Ka3anoch BO3MOKHBIM Onarofapsi MpoCTON, HO YpE3BbIYAHHO OCTPOYMHOM
UJiee: €CIM CUJIb, IEUCTBYIOLIUE HA CATEIIUT, IEPEPACIPEICIUTH TaK, YTOOBI OHU
o0pa30BaJii 3aMKHYTbIF MHOTOYTOJILHUK, TO UX CyMMa OyZeT paBHa Hy:xt0. Toraa
IPOMEXYTOUHOE TeJI0 OYJIeT HaXOIUTHCS B PAaBHOBECUH, a BaJl M MOAIIUITHUKU
pasrpy3sTcs. Bes cl0KHOCTB 3aKIII0YAETCsl B TOM, YTO B JIF0OOM BapuaTope OJIHA
U3 CWJI MEHSET CBOE IOJI0KEHUE. 3HAYNT, HAJI0 HAUTH TAKYIO0, JAJIEKO HE BCAKYIO U
OJIHOBPEMEHHO MPOCTYIO (POPMY IPOMEKYTOUHOTO TeJa, KOTOpas 03BoJInIa Obl
YPaBHOBECUTH CaTEIUTUT. BBISICHUIOCH, YTO Npuemiemas (hopma ero - CoOueTaHue
JIBYX YCEUCHHBIX KOHYCOB.

...Pemenne 3To npuuuio HEOKUJAHHO.

[InpoxKOB yexan B KOMaHAUPOBKY, BEIPBABIIUCH U3 TEKYUYKH IPEIOAABATEIbCKUX
pabot, 0TUETOB, N0KJIa0B. M B oe3ae MellbKHYJIa BAPYT Ta peKasi U cHaCTINBas
MBICJIb, KOTOPYIO, [10 BBIPAXKEHUIO DUHIITEHA, HE HAJ0 JlaXke 3anucbiBaTth. Cxema
HOBOT'O BapHaTopa CTosia nepes razamu. 1o 0bu10 B 1952 roay. [pomio cemb
JIET HANPSKEHHOI'O TPYJ1a € TeX Mop, Kak [IMpoKKOB BIIEPBBIE CTOJIKHYJICS C
npobyieMaMu BapUaTOPOCTPOCHHUS. .. »
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[Tpoananu3upyem Tenepb X0 dTON CEMIIETHEH pabOTHI.

Cy1ecTBoBaIO OOIIMPHOE MOMCKOBOE M0JIE, HA KOTOPOM YK€ MOJIBeKa padoTanu
TeICSUYM Mojen. M300peTarens Havas ¢ ydacTka, KOTOPBIA ObLI CBSI3aH C €T0
JMYHBIM ONBITOM: MTOMBITAJICS YCOBEPLIEHCTBOBATH FMAPABINYECKHE BAPUATOPBI.
[TonbITKM OKa3anuch O€3yCHeIHbIMU, U YYaCTOK TOMCKOB Hava JpeiidoBaTh Mo
MOMCKOBOMY MoJit0. OTHOBpEeMEHHO cobupanach HHGOpPMAIIUS O TTOUC-

HOBBIX y4acTKax Jpyrux uzolOperaTeneil. To Ype3BbIUaiHO BayKHAsE OCOOEHHOCTD,
peanbHOro U300peTaTeNbCKOro TBOP: Y€CTBA, KOTOPAs MOJHOCTHIO MIPOIAJAET IPH
MICUXOJIOTUYECKOM MOJIEIMPOBAHUM TBOpUYECKUX mpoueccoB llcuxonor, cienu on
3a E. W. ITupoKKOBBIM, 3aperucTpupoBa Obl €ro JIMYHbIE MPOObI U HE Y4el Obl
poOsI Ipyrux u3obperateneit Mexay Tem npeiid moMCKOBOTO ydacTKa, B
npenenax koroporo Bex mpoosl E. . [TupoxkoB, koppekTupoBaics nHhopMaIme
C APYruX y4acTKOB. 3ailMuch U300peTarelb 3Tol 3aaaueit jiet Ha 30-40 panblie,
nH(pOpMaIINK C IPYTUX YUYACTKOB HE ObLIO ObI, BCSI KAPTUHA MOUCKOB BBITJISIEA
Obl COBEPILIEHHO UHAYE.

B onenke nogoOHbBIX cUTyaluii ceiiyac BCe IOCTABJIEHO C HOT Ha rojioBy. Ecin
u300peTarenp peini 3aa4y, KOTOPYIO HE CMOTJIM PEIIUTh THICSYH €ro
IPEAIIECTBEHHUKOB 32 MOJICTOJIETHS, TOBOPUT; TYT JOJKHBI OBITh BbIJAIOLIUECS
n300peTaTenbCKku” crnocoOHOCTU. U He yunuThIBaIOT, UTO PEIINUTH 3aauy Oe3
IIPEAIIECTBEHHUKOB-HAMHOI'O TPYAHEE; YBE? IMUMBAETCS CTEIIEHb
HEOIIPE/IETICHHOCTH U, CJIeI0BAaTENIbHO, KOJMYECTBO TpeOyeMbIX MONbITOK. Kak Hu
napagoKCalbHO, HO PEUINTh 3a/1a4y TEM JIETHE, YeM OO0JIbIIee KOJTNYECTBO JIIOAEH
0€3yCHEeNIHO NBITAIOCH CAENAaTh 3TO paHblie. 00 kakaas HeynauHas MONbITKA -
3TO OMOJHUTENbHAS UH(OPMAaIKs, O3BOJISIFOLIAs JIyUIlle JOHATh 3aJ]a4y U Cy3UTh
I10JIE€ ITIOUCKOB.

[Tepenom B pabote E. U. [TupoxkoBa HaCTymui Toraa, KOrjaa u3o0perareiib
CYIIECTBEHHO NepecTpou 3a1auy. OCHOBBIBAsCh HAa CBOMX MPoOax v Ha
uH(pOpMAIK O YY>KUX IPoOax, OH 0TKa3aJCs OT MOMBITOK YCOBEPIIEHCTBOBATh
HauOoJee MOMyJsipHbIC MPOTOTUIIBI U 0OPATUII BHUMAHUE HA «30JIYLIKY»-
bpuknuonnyto nepenayy. [lonckoBbIl y4acTOK ObLI ITEpEMEICH B CaMBbIii
JaNbHUH, 3a0pOIIeHHBIN yTroi nojst. OCymecTBUIICS MePeXo/l C TOJIs B CTO THICAY
MONBITOK «HA YTOJIOYEK» B CTO MOMBITOK, H OTHICKAHUE PEIICHUS CTaJO
HEH30CIKHBIM,

Cama HNICA IMMOABUKHOT'O MHOI'OYTOJIbHMKA CUJI U3BCCTHA, HAIIPUMCD, B

TCKCTUJIbHOM MAIIIMHOCTPOCHNH, TaM OHA IINPOKO UCII0JIL30BaHA. Ho 9Ty UJICHO
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HETPYAHO OBUIO OTKPHITh BHOBb, €CJIM OBl y4aCTOK MOMCKOB C CAMOT0 Haydaja ObL1
OrpaHuy4eH TOJIbKO (PUKLIMOHHBIMU MepeladyaMu

Urak, nenecooOpa3Has TakThka (MCKOMasi YBPUCTUKA) JOJKHA ObLIa COCTOSTh B
TOM, YTOOBI HAUTH «30JIYIIKY» U y3HATh, KaK PACKOJIJOBBIBAIOT «30JIYIICK» B
COCEJIHUX Lap-

CTBAX-TOCyJIapCTBaX (IPYrux oTpacisX TeXHUKHU). Ho Mbl BUAMM, HACKOJIBKO
JlajieKa KapTUHa peaibHOrO M300peTa TeIbCKOr0 TBOPUYECTBA OT IBPUCTUUECKHU
HaIIpaBJIEHHOT' O IIpoliecca

* % %

CraenaeM HEOONIBIIOE OTCTYIJICHHE.

[Tpu aHKETHBIX OMPOCaX BBISICHIIOCH, YTO HEKOTOPHIE N300peTaTen He XOTAIT
3HAKOMUTHCS € MATEHTHOW JINTEPATYPOU 10 pelIeHus 3a0auyu. MOTHUBHUPOBKA:
naTeHTHas uH(OpMalKs NOATAIIKUBAET K TPUBUAJIBHBIM PELICHUSIM, CKOBBIBAET
BOOOpaxKeHue.

[TonpoOyem pa3o0paThCsl B ITUX YTBEPKICHUSIX.

Ecnu HyXHO yIy4ImIuTh UMEIOIIUICS 00BEKT, T. C. cneJlaTh n300peTeHrne BTOporo-
TPETHETO YPOBHEM, MBI BCEIA™* MOKEM HANTH B NATEHTHOW JIUTEPATYPE pa3liebl,
noJyIeKaniie u3ydeHuro. B atom ciydae natentHas” nadopmanus 00s13aTeIbHO
JOJKHA OBITh UCIIOJIB30BaHa 0" penieHus 3a1auH.

Ecnu e Hy>XKHO N300pecTH HEUTO MPUHLUIIUAIIBHO HOBO™?, T €. clenaTh
U300peTeHNE YETBEPTOTO-TISITOIO YPOBHEH, YCIOBUS 3a]a4l PACILIUPSIIOTCS
HACTOJIbKO, YTO Henb3st onpe™®-nenenuii oTBETUTHh Ha BONPOCA KaKyK) UMEHHO
HNaTEeHTHYIO0 HH(POPMALIUIO CIELYET CMOTPETh?

OOpatuMcst K KOHKPETHOM 3aaaue.

CyuecTByonuii cnocod u3MepeHust ryoOruHbl Ha CEPEIMHE PEKU COCTOUT B TOM,
YTO YeJIOBEK MOJIUIBIBAET K HYKHO' My MECTY, HallpuMep, Ha JIOJKE, a rare”
0ayCKaeT LIECT WM KaHaT ¢ rpy30oM. HykHO npeainokuTh crnocod u3MepeHus
riyounsl peku ¢ 6epera. Crioco0 J0JKeEH ObITh TPOCTHIM, a YCTPOUCTBO JIETKUM U
KOMITaKTHBIM, YTOOBI €r0 MOTJIM UCIOJIb30BATh I€0JIOTH, TYPUCTHI U APYTHE.

HcxonHblil 00beKT (M3MEpEHuUe C JIOJKHU, MJI0Ta) 3[1eCh OTBEPTHYT YCIOBUSMU
3a1auu Bo3HMKaeT BOIpoc: K KaKuM K€ pa3ziesiaM NaTeHTHOM JINTepaTypbl
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obpatuthcsa? O4eBUIHO, YTO MPOTOTUIIOM OKAKETCS N300PETCHHUE H3 OYEHb
nanekon oomactu MoxxHo cMotpeTh kiaccel E 21 (rimybokue ckBaxuHsbl), F 22
(mapossie koTibl), G 10 (akyctuka), E 03 (crmocoOsl H ycTpoicTBa /st JOOBIBaHUS,
XpaHEHUs U pac npejeneHus Bojbl), E02 (runpporexHudyeckue coopyxenus), B 63
(Bo0MIa3HOE 1710, TIOIEMHOE JIeTI0)... A MOXeT ObITh, B3ITh Kiacc F16 (Tam
yHOMHHAIOTCS «moriaBku»)? N knacc F 24 (cHabxxeHue ropsiueii BoAoOH B
31aHUsIX)?

Nnu xnacc HOI (TaM UMEIOTCA «2JIEKTPUUYECKHE YCTPONUCTBA, UCTIOJIB3YIOIINE
ocoObie pu3nueckue F3hPexTo»)?. ..

B cymHocTH, mpoTOTUII MO’KHO MCKaTh B JIt0OOM Kiacce. Takas curyanus
TUINWYHA U1 3a/1a4, PELIaeMbIX Ha YETBEP-TOM-IISITOM YPOBHsX. IMEHHO T0O3TOMY
CYILLIECTBYIOIAsi CUCTEMA UCIIOJIb30BAHMS TATEHTHOW MH(pOpMaLUU He
cpabaTbIBaeT NIPHU PELICHUU 33124 BBICILIUX YPOBHEH.

* %k ok

Co BpemeH Ilanmna sBpucTryeckre NprUeMbl CUUTAIOTCS YHUBEPCATbHBIMU.
Hccnenys TBOPUECTBO, ICUXOJOTH IKCIIEPUMEHTHPYIOT Ha TOJIOBOJIOMKAX U
JPYTUX MPOCTHIX 337a4aX, CYUTAs] MEXAaHU3M TBOPUYECTBA OJMHAKOBBIM Ha BCEX
ypoBHsX. C TaKMM K€ yCIEXOM MOXHO IBITAThCS MOCTUYb 3aKOHBI
KOpabJIeCTPOCHHUS, SKCIEPUMEHTHUPYS C OYMaXKHBIMU KOPAOJIUKaMH.

OBPUCTUYECKOE OTHICKMBAHNE PEIEHNs B TOMCKOBOM MnoJie miomansio B 100 000
MIOIBITOK HE MOXET HE OTJIMYATHCA OT noucka Ha yyacTke B 100 monbitok. Tyt
HY>KHbI COBEPIIEHHO PA3JIMYHbIE ICUXOJIOTUYECKUE MEXAHU3MBI.

OBPUCTUYECKHE IPUEMBI HU3IINX YPOBHEN ONMCAHBI, HAIPUMED, B KHUTE JXK.
Jukcona «IIpoekTupoBanue cucteM: H300peTaTesbCTBO, aHAIU3 U IPUHSITHE
petenus» (u3a-Bo «Mupy, 1969 r.). 310 npocthie npasuia Tuna «llomuu o
IICUXOJIOTMYECKOI nHepuumn», «cnonb3yit ananoruto», «IloctaBp cedst Ha MecTo
paccMaTpuBaeMoro o0bekTa (AMna-Tus)» U T. 1. Takue npuemsl BIOJIHE FOAATCS
JUISl PELIEHUS 3a/1a4 IIEPBOTO U - B ONPEJEICHHON Mepe - BTOPOro ypoBHs. Bele
3TOT0 OHM OECTOJIE3HBI, a HHOT/AA Jake BpeAHbl. O0 3TOM CBUACTEIBCTBYIOT
pelIeHHs YYeOHbIX 3aJ]a4 Ha CEMHHAPAX U 3KCIIEPUMEHTBI C AaHKETHBIM PEIICHUEM
3a/1a4.

Huxakue IMPU3bIBbI KIIOMHHUTH O TICUXOJIOTMYECKOU HHCPUOHN» HEC Cpa6aTBIBaIOT,
€CJIM YCJIOBCK HEC 3HACT, KAK UMCHHO 60pOTBC$I C HHepHHeﬁ. THIGTHBIMI/I OCTAar0TCA
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PCKOMCHAAIN UCITI0JIb30BATh AHAJIOTUH, KOTr'Ad 9THX AHAJIOTUM CIIMIIKOM MHOTO.
OMIIaTHus TOJIBKO 3aI1yThIBACT JACJ10, CCJIN 00BEKT JOCTAaTOYHO CJIOXKCH.

9

DBpUCTHKE Ha TAKOM YPOBHE MOXHO OBLJIO HAy4UTh BceX MHKeHepoB. Ho
IPAKTUYECKH HET 0CO00i pa3sHUIIBI - CAENIaHO JIU n300peTeHue nocie 20 nonbIToK
WIMbBPUCTUYECKH C ABYX MONBITOK. B MOIHYI0 MEpy cuia 3BpUCTUKU MOTJjia Obl
IIPOSIBUTHCS JIMILIb HA BBICIIMX YPOBHAX TBOopuecTBa. HO Tam

9BPUCTHYCCKHUC ITPUCMbI HU3IINX ypOBHeﬁ OKa3bIBAIOTCS OECCUIBHBIMHU. A
BBICIINX 3BPUCTHYCCKUX IMPUECMOB HC CYIICCTBYCT.

U 510 HE ciyyaitHo.

Ha npoTspkennn Beelt 3BOJIIOLMN MO3T YeJIOBEKa MPUCTIOCA0IUBACTCS K PEILICHUIO
3a/1a4, COOTBETCTBYIOIUX MO CI0KHOCTH IPUMEPHO NIEPBOMY YPOBHIO. DBOJIFOLMUS
cZelana CBOE IEJI0: 3aa4y DTOr0 YPOBHSA MOT'YT PEIATHCS C MIOJTHOU
YBEpPEHHOCTHI0. J{axke ¢ M30bITOYHON YBEpEHHOCTHI0. BhipaboTaHHbIE MEXAHU3MBI
MBIIIIEHUS (BKIIIOYAsl 9BPUCTUYECKHUE PUEMBI) TOASTCS U Ha BTOpoM ypoBHe. Ho
OHH OKa3bIBAIOTCS COBEPLICHHO HEMPUTOIHBIMU JUIsl paOOThI HA BBICILIUX
TBOPYECKUX YPOBHSX.

EctecTBeHHBII OTOOP CITOCOOCTBOBAIT MOSIBJICHUIO U 3aKPEIIJICHUIO MEXaHU3MOB,
CBOWCTBEHHBIX MIEPBOMY YPOBHIO. ECITH M pOXKIAJICS YSIOBEK C IBPUCTUUCCKUMU
CIIOCOOHOCTSIMH BBICIITUX MTOPSIIKOB, OH HE HMEJT HU MAJICHIIINX TIPEUMYIIECTB.
Ckopee Ha000pOT.

IIpupona He BeIpabOTaIa IBPUCTUYECKUX IPUEMOB BBICLIETO MOPSIIKA XOTs Obl U3-
3a JUIMTEJIBHOCTH KaK10T0 uKia. Cnenas B TEUEHUE )KU3HU OJIHO-/IBA
U300peTeHHs YETBEPTOI'0 YPOBHSI, YEJIOBEK IIPOCTO HE YCIEBAET HAKOIUTh
«BBICIIMI 3BPUCTUYECKHUU OTIBIT.

OBOJIIOLMS ITOLUIA UCIIBITAHHBIM ITyTEM: CO3/1aHA HAJEKHASI CUCTEMA U3
HEHAJIe’)KHBIX 2JIeMeHTOB. HeT ogHoro nzodperarens «MomniHocTsio» B 100 000
nomnbITok 1. Ho n3obperenus, Tpedyromie Takoro 4rcia MomnbITOK, TEM HE MEHee
nenatotcs. [lose B 100 000 monbITOK ¢ M30BITKOM NEPEKPHIBAECTCS THICAUYBIO
y4acTKoB 110 300 MOMBITOK.

H03TOMy OBPUCTHUYCCKHUC ITPUCMBI, KOTOPBIC, Ka3aJIOCh 6BI, AOJIKHBI UT'PaTh
peuraromyro poJjib Ha BBICIINX YPOBHAX, (baKTI/I‘IeCKI/I ITPOABJIAIOTCA JIMIOb B BUAC

¢JBa OINYTUMBIX HpO6HCCKOB IMIpU pCIICHNN HCMHOTI'UX I/1306p€TaT€JIBCKI/IX 3agad
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Ha HU3IIMX YPOBHSX. /[Ba aHKETHBIX OIpoca, YeTBEPTh BEKA JINYHOTO HAOJIIOICHHUS
3a n3o0peTaressMu (B TOM YHCII€ Ha yYeOHbIX CEMHHAPAX ), aHAJIU3 aHKETHBIX
pelieHnii n300peTaTenbCKUX 3a/1a4, HAKOHEI], COOCTBEHHBIH OMBIT 1al0T MHE
OCHOBAHHE CO BCEH KaTErOPUYHOCTHIO KOHCTaTUPOBATh: U300PETEHUS HA BBICIINX
YPOBHSIX JIenatoTcst 0€3 BBICIINX 3B-

1 DaucoH HaxoaAWI pelIeHU 3a/1a4 YETBEPTOIO YPOBHS ITyTEM OTPOMHOIO YUCa
nonbIToK. Ho D11con paboTtai He B OJJMHOYKY: MPOOBI BEJI MHOTOYUCIICHHBIN
KOJUIEKTUB €r0 COTPYIHHUKOB.

PUCTUYECKUX MPUEMOB -TEMH KE METOJIaMHU, KOTOPBIMU JIeNIAl0TCsI ©300peTeHus
HU3IINX YPOBHEM.

I[paMa I/I306p€TaT€HLCTBa COCTOHUT B TOM, UYTO Ha BBK)» IIHUX YPOBHAX IMPUXOAUTCA
pa6OTaTB MGTOI[aMI/I>X< COOTBCTCTBYHOIIMMHU HU3IIUM YPOBHAM.

k sk ok

KonunuecTBeHHO 3a/1aun pa3HbIX YPOBHEN™ OTIMYAIOTCA YUCIOM NMPOO H OMIHOOK,
HEOOXOIMMBIX JJIs OThicKaHus penienus. Ho moyemy onna 3agada tpedyer 10G
npo0, a apyras B 1000 pa3 6omnbiie? B yem kauecTBeHHAs pa3HUIIA MKy HUMH?

CpaBHUTENBHBIN aHAJIU3 3324 [MO3BOJISIET OTBETUTH HAa 3TOT BOIIPOC.

Ha siepBoM ypoBHE 3a7aua 1 CpeACTBa €€ PELICHUS JIeXkKaT B peAesiax OJHON
npodeccun (0gHOTO pasnena oTpaciu). Ha BTopoM ypoBHe-»- fe mpeaenax oaHoi
oTpaciiv (MallMHOCTPOUTENbHAS 3ajada PeIaeTcs crocoOoM, yKe U3BECTHBIM B
MalIMHOCTPOEHUH, HO B Ipyroi ero obmnactu), Ha Tperbem ypoBHe-B npeienax
OJIHOM HayKu (MeXaHHuecKas 3ajjaya peniaercs Mmexanuuecku). Ha yetseprom
YPOBHE - 32 TIpe/ieslaMyi HayKU «3 a 1 a 4 € a T€ J1 b H U 11 bI» (Hanmpumep,
MexaHu4ecKas™ 3ajava penraercss XumMuuecku ). Ha BbICIIINX MOAYPOBHSX MSATOTO
SpoBHS - BOOOIIIE 3a TIpeiesiaMi COBPEMEHHOM HayKH (ITOATOMY CHavaia Hy KHO-
CeNIaTh OTKPBITHE, & TOTOM, OTIMPasiOb Ha HOBBIC HAYYHBIC IAHHBIC, peIaTh
n300peTaTeNbCKyIO 3a/1a4y).

Korpa 3a1aua BO3HMKAET, €€ MBITAIOTCS PEIIMTh CHavYaia Ha IEPBOM YPOBHE, 3aTEM
Ha BTOpPOM U T. 1. I300peTrarenb, NpUCTYNAONINI K PEHISHUIO 3a/1a4l YETBEPTOIO
ypoBHsl, ¢ 104K 3peHUs ICUXO0JIOrOB, HAUMHAET C epBoM nonbITkU. Ha camom
JieJie OH HAaYMHAET C N-i MOMBITKU, TPUYEM IT - BeCbMa OOJIBIIIOE YUCTIO.

[Tpu pemieHnu 3a1a4u NEPBOrO YPOBHS YEJIOBEK MPEXKIAE BCETO UCIOJIb3YET

«kuTerckoe 3Hanue». Kak nmokazanu onbITel JI. Cekes *, HNMCHHO 3TO MCIIAacT
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NOHATH 3a7auy cpa3y; Ho pasHuia Mexay )KMTEMCKUM 3HAHHUEM» U TOAXOA0M,
TpeOyeMbIM Ha IIEPBOM YPOBHE, OUeHb HeBenuKa. [loaToMy noctaTouno
HECKOJIbKHUX MOMBITOK, YTOOBI OCMBICIIUTD 33a4y.

N neanpHas TakTHKa pelIeHUs HA IIEPBOM YPOBHE IPAKTUYECKHU COBIALAET C
pealbHOM TaKTUKOM. Ha yeTBepTOM ypOBHE TAKOI'0 COBIAJACHHUS HET.

Korpma nam ganexkuit mpeiok BCTpeyal JbBa, BO3HUKAIA PUMEPHO Takas 3ajaya:
«I1o3anu BeICOKOE IepeBO. UyTh nanbuie - ckaisl, M eme 03epo, OHO COBCEM
psanom. Kyna 6exars?» Xop peuieHusi: «Xopouio Obl B 03€p0o, HO, KTO 3HAET,-
BJIIPYT JIEB MOKET IutaBaTh... JlepeBo? He ycnero 3abpatbes. [1o onbiTy 3Hato, Ha
TaKylo MPOIEAYPY HYKHO BpeMsi-i 4TOObI KTO-HHOYAb noacamuin OcTaroTcs
ckaibl... Hy, Haxxmem!»

33[{&‘11/1 TAKOTI'O YPOBH: CJIIOKHOCTHU PCIIAJIMCH U3 ITOKOJICHUA B ITIOKOJICHUC U
MMpOAO0JIZKAIOT PCIIAThCA CCTOAHA KaXKJAbIM U3 HAC B HOBCGI[HCBHOﬁ KHN3HHU.
3BOJ’IIOLII/I${ BI)Ipa6OTaJ'Ia MCXAaHHU3MbI MBIIIJICHHA, COOTBCTCTBYIOIIIUC TAKUM
3agadamM.

N300peTaTenbckas 3a1a4a 4eTBEPTOr0 YPOBHS 3HAUUTEIIBHO CIOXKHEE
NOBCEAHEBHBIX cuTyanuil. Ecim oOpaTuMcs K Halleld MOJEINHU CO JIbBBOM, TO
CJIOXHAas n300peTaresbeKas 3ajava BeINISAUT Tak: «Bokpyr -500 xuniHukoB. He
BCE OHHU JIbBBI. HEKOTOpBIE BpeMEHaMu NTPEBPALIAIOTCS B 3MEN, HEKOTOPBIE - B
BOPOOBEB, a2 HEKOTOPHIE - HETIOHATHO B KOoro. bexats k o3epam? Ho ux cro mryk u
Ha IyTH K KaX/J10My MHOXKECTBO Pa3HbIX NpensTCTBUI* Jla u camu o3epa BEA»T
ceds CII0KHO! MHOTAAa METIEIOT, MHOT 1A ABMXKYTCs. K ToMy e nuHaMu4Hble
XUIIHUKH, BEPOSITHO, MOTYT IIPEBPALATHCA B KPOKOJAUIIOB - UTO UM 03€pO...
HepeBps? Ho OHM MEHSIIOT BBICOTY IPSIMO HA IJ1a3ax - TO CTAHOBATCS
KapJIMKOBBIMH, TO MpeBpaInaTcs B 6a00adbl. A TyT €Ile 4TO-TO TaKOoe JIETAaeT B
Bo3ayxe. To s opiibl, TO 11 CKBOPIIBL. VI HEM3BECTHO, YUTO 32 3TUM XOJIMOM, U 4TO
3a IpyTUMH XOJIMaMHM, M 4TO BOH 3a TEM KYCTapHUKOM... TpyaHOe MnojoxeHue!
[TpaBna, ciemuTh HEKYAY: 1 MOTY pa30MpaThCs B 3TOM CUTyallud XOTb MATh
JET...»

k % %

Ternepb Mbl MOXKEM YETKO CHPOPMYTUPOBATH OTIIMUME MEXKIY 3aJa4yaMu MEPBOro 1
YETBEPTOrO YPOBHEN.

J51s n300peTaTenbCKOr 3a1a4n MEPBOTo YPOBHS (@ TakKe AJIs MOBCETHEBHBIX

JKUTEUCKUX 3ala9» U OKCIICPUMCHTAJIbHBIX IICUXOJIOTHUYCCKUX 3a)1aq) XapaKTCPHO:
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1. HeGopli10€ 4MCI0 3IEMEHTOB B 33/1a4e.
2. Hen3BeCTHBIX 3JIEMEHTOB HET (PEAKO OJIMH-/IBAa HEU3BECTHBIX 3JIEMEHTA).

3. JIerkocTh aHaIM3a; QJICMCHTBI, KOTOPBIC MOI'YT OBITH HN3MCHCHEI, JICTKO
OTACJIAIOTCA OT 3JICMCHTOB, HC ITOAAA0OIINXCA NUI3MCHCHHAM B YCIIOBUAX I[ElHHOﬁ
3aJda4di. Jlerko MMPOCIIC)KUBACTCA B3AUMHOC BJIMAHHUC 3JICMCHTOB.

4. Ha pemenue naercs kopoTkoe Bpemsi. M3o0perarennsckas 3aa4a 4eTBEPTOTO
YPOBHS OTJIMYAETCS:

1. BonpImMM YHCIIOM JIEMEHTOB.
2. 3HAYUTEIBbHBIM YHCJIOM HEU3BECTHBIX JIEMEHTOB.

3. TpyIHOCTBIO aHAIM3a: CIOKHO OTJEIUTh U3BECTHBIE JIIEMEHTHI OT
HEU3BECTHBIX; MPAKTUYECKU HEBO3MOKHO TOCTPOUTH TIOJIHYIO MOJIEIIb,
YUHUTHIBAIOIIYIO B3aUMOJICHCTBUE AIIEMEHTOB.

4. Ha pemienue 1aeTcsi J0CTaTOYHO OOJIBIIIOE BPEMSI.

% sk ok

B nponecce 3BosrOIMM Halll- MO3T HAYYHJICS HAXOAUTh NPHUOIMKEHHBIE PELLICHUS
npocThixX 3a1a4. Ho aBomtonus He BeIpaboTana MEXaHU3MOB JJI MEJJIEHHOTO U
TOYHOT'O PEIICHUS CI0KHBIX 3a/1a4,

Ecnu Ob1 MBI ¢ BeJuaiiiiieid TOUHOCTBIO 3HAU BCE, UTO TPOUCXOIUT B FOJIOBE
XOpOUIEro u300peTareis, 3T0 He MPUOIU3UIIO Obl HAC K CO3JJaHUI0 TAKTUKH,
COOTBETCTBYIOIICH YETBEPTOMY YPOBHIO. MBI ObI TPOCTO OOHAPYKUIIU, YTO MPU
pEIIeHUH 3a7]a4i YETBEPTOr0 YPOBHS U300peTaTesb MPUMEHSET Ty e TaKTUKY,
YTO U HA IIEPBOM YPOBHE.

3BpI/ICTI/I‘-IeCKI/Ie MEXaHU3MbI BbBICIIUX MOPAAKOB HE MOI'YT ObITh OTKPBITHI -
ux HeT. Ho onn MOI'yT U JOJIZKHbI ObITh CO31aHbI.

10
MN30BPECTH CITIOCOB U30OBPETATDH

B 1953 rony amepukanckuii ncuxonor A. OcOOpH NpeANPUHSIT OTBITKY
YCOBEPIIIEHCTBOBATH METOJ P00 1 ommO0Ky. [IpITasch pemmTh 3aa4y dTUM
METOJI0OM, U300peTaTe/lb BIABUTAET KaKyI0-TO UJEH0 («A €clid clieNaTh Tak?y), a
3aTeM MPOBEPSIET, TOJUTCA OHA UK HeT. ECTh M0/, KOTOphIe MO CKIaay yMa
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XOPOIIO «T€HEPUPYIOT» UIEH, HO TIOXO CIIPABIISIOTCS C UX aHamu3oM. U
HA000POT: HEKOTOPBIE JTHOU OOJIbIIE CKIOHHBI K KPUTUYECKOMY aHAJIU3y UJIEH,
4eM K ux «reseparum». OcO0pH pemui pa3aeauTs 3T nporeccsl. [Tycts oqna”
IpyIIIa, MOJyYuB 3a7a4y, TOJIBKO BBIIBUTAET UJIEH, XOTs ObI M caMble
¢anractuueckue. [pyras rpyrmmna mycTb TOJIbKO aHATU3UPYET BBIABUHYTHIC UJICH.

Mo3sroBoii mTypM (OpelHCTOpMUHT)-Tak Ha3Baid OcOOpH CBOM METOJ - HE
ycTpaHsieT OecropsJIOUHBIX IIOUCKOB. B cylHOCTH, OH JenaeT ux gaxe oosuee
oecniopsaiounbiMu. Kak Mbl Bugenu, «rpoOb» A0ATroe BpeMs UAYT B HAIPaBJIEHUU
«BEKTOpa MHEPLIMU»: OHU HE MPOCTO OECHOPSAIOYHBI, OHU MTPEUMYIIECTBEHHO
HaIpaBJeHbI HE B Ty CTOPOHY. [I0aTOMY mepexo K «IpocToil 0eCopssA0YHOCTI -
YK€ KaKOW-TO mporpecc.

OcHOBHBIC IIpaBHJIa MO3IOBOI'0 IITypMa HCCJIOKHEI:

1. B rpynny «reHepaTopoB» UEH TOJKHbBI BXOJUTh JIFOJIA PAa3TUIHbBIX
CIIEIIUAJILHOCTEN.

2. «['enepupoBanue» uaen BeayT, CBOOOAHO BBICKA3bIBas JIOOBIC UJIEH, B TOM
YHUCJIe IBHO OITMOOYHBIC, Iy TIMBBIC, paHTacTHUYECKHE. PernmaMeHT - MuHyTA.
Nneun Bricka3zbiBatoTcs 0€3 JOKa3aTeabCTB. Bee naen 3anuchIiBaloTCs B MPOTOKOJ
WM (PUKCUPYIOTCS MarHUTO(POHOM.

3. IIpu «renepupoBaHuN» UAEH 3ampellieHa BCAKas KPUTHUKA (HE TOJIbKO
CJIOBECHAsI, HO M MOJIYAJIMBAas - B BUJE CKENITUYECKUX YJIBIOOK M T. 1.). B xoz€
HITYypMa MEXIY €r0 YYaCTHUKaMH JIOJDKHBI OBbITh YCTaHOBJICHBI CBOOOIHBIE U
noOposkenaTenbHble OTHOLIEHU. JKenaTenbHO, YTOOBI UJlesl, BBIABUHYTAS! OJJHUM
YYaCTHUKOM LITYpMa, TOAXBAThIBAJIACh U PA3BUBAIACH APYTUMHU.
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Puc 3 Amepukanckuii ncuxomnor A. @, Oo60pH yCOBEPIICHCTBOBAT METOT «TIPOO
U OIIMOOKY, MPEIJIOKUB «MO3TOBOM MITYypM™

4. IIpu sxcriepTrse ciaeayeT BHUMATEIBHO IPOAYMBIBATh BCE UJIEU, TAKE TE,
KOTOPBIE KaXyTCsl SIBHO OLUIMOOYHBIMH WJIH HECEPHE3HBIMHU.

OOBIYHO rpynna «reHepalum» WA COCTOUT U3 HIECTH-» AECITH YETIOBEK.
[IpopomxurenbHOCTH IITYypMa HeBennka: 20-40 MUHYT.

Ha puc. 3 noka3zana cxema mrtypma (s TpeX y4acTHUKOB- JI, b,

B). CnenuanbHOCTH y IITYPMYIOIIUX pa3HbIe (YCIOBHO 3TO MOKA3aHO TPEMsI
Pa3HBIMU OKPY>KHOCTSIMU ), IO3TOMY MPOOBI HE TaK MPUBSA3AHbI K BEKTOPY UHEPIIUU
BU

b

Kak 00b14HO. K TOMy e npaBuiia ITypMa CTUMYJIUPYIOT «T€HEPUPOBAHUEY
CMEJNbIX U Ja)ke (PaHTaCTUYECKUX UICH: IITYPMYIOIINE BBIXOAST 3a NPeIeibl
Y3KOM CIENUAIBHOCTH - & UMEHHO TaM, 33 STUMH NPEJIECTaMH, U JIEKAT PELICHUS
BBICIIIUX YPOBHEM.

Ha cxeme oTpaxeH ele 0JIMH BaXKHbII MEXaHU3M IITypMa- B3aUMOJICHCTBUE U
pa3BUTHE UEH. YYaCTHUK IITypMa A BbICKa3all UL /, €€ TYT ke

BUJIOM3MEHUI B - Bo3HUKNA uzes 2. Teneps J/ uHaue BUAUT CBOKO UACHO, ITO
MO3BOJISIET MPOJOIIKUTH -€€ pa3BuTHe (cTpenka 3). Obpazyercs nens uaei /-2-3-
4, HaIIpaBJICHHAs! K PELICHUIO0 BTOPOTo ypoBHs. [IpaBna, Mmexanusm
MOAXBAThIBAHUSI HJICH MHOT]Ia CTOJb K€ MOCJIeI0BATENbHO (1I€ThJ-6) BENIET U B
CTOPOHY OT PEILICHHS. . .

B yxe ynomunasmencs kaure Ik, /Iukcona «lIpoexktupoBanue cucrem:
U300peTaTenbCTBO, aHAIU3 U IPUHATHE PEUIEHUI MPUBEIEHBI IPOTOKOJIbI
HECKOJIBKMX MO3TOBBIX IITYPMOB. BOT OTpBIBOK M3 OTHOTO MPOTOKOJIA,
3a()MKCUPOBABIIETO PEIICHUE 3314l O TOM, KaK IIPU COPTUPOBKE OTIAEIHUTh
3eJieHble (He3pelible) HOMUIOPBI OT CO3PEBLIMX.

«TOM: MsI coptupyeM ux 1o BeTy. B 1aHHOM cily4yae, BEpOsTHO, HY>KHO
IPUMEHATh UHAMKATOP LBeTa. D/1: M3nmyuyaTenbHas Wik OTpaykaTeabHas
CIOCOOHOCTB. 3€JIEeHbII MOMUIO0P T0JKEH UMETh OOJIBLIYIO OTPaXKaTeNIbHYIO
CIIOCOOHOCTS.

JAEWB: Teepnocts. Mbl HaJIlaBJIMBAa€M HA HUX CJIETKA WM IIPUTPATUBAEMCS K HUM.
JAUK: DnexkrponpoBoaHocTb. TOM: ConpoTUBIIEHUE 3JIEKTPUIECCKOMY TOKY.
JAENB: Marunetusm!
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JIUK: Pazmep. Pa3Be 3ereHpie TOMUIOPHEI HE MEHBIIIE 110 pa3Mepy?

— DJ1: Bec. Coz:peBiine nmoMunopsl OyayT Tsokesnee. TOM: Pa3smep u Bec TOJDKHBI
OBITH CBSI3aHBI JIPYT C APYTOM.

JIEVIB: Pasmep u Bec Aaf0T IOTHOCTb. DJI: Y IeIbHBIH 06bEM.

TOM: B 3penbix moMugopax 04eHb MHOTO BOJIbI, TOTOMY OHU UMEIOT YIEIbHBIN
o6weM Bojbl. JIEVIB: Onu miaBarOT WIH TOHYT?

IH/IK Mosxert 6I>ITI>, COPTHUPOBATH UX II0 IINIOTHOCTHU - B 3aBUCHUMOCTH OT TOTO,
IJ1aBarOT OHU B BOJAC NN TOHYT?

O/1: He o0s3aTenbHO B BOJIE, MOXKET OBITh M B APYTOM KUAKOCTH» K

N3BecTHBI pa3inyHble PA3HOBUIHOCTH MO3TOBOTO IITypMa: OOpaTHBIN MITYypM
(MIIYT HEOOCTAaTKU MAIIMHBI WIIM MPOLECCA; BBISIBICHUE HETOCTATKOB MTO3BOJISIET
MOCTaBUTh HOBBIE U300pETATEIILCKUE 3a]1a4M ), UHIUBU Iy AIbHBIN, TAPHBIH,
MacCOBBIW, IBYXCTaIUWHBIN (J[Ba 3TaIla M0 MOJTOpa Yaca, B IEpEpPbIBE BEAETCS
CBOOOIHOE 0OCYKIEHHE TTPOOIIEMBI), TOITAMHBIN (TIOCIE0BATEIIBHO ITYPMYIOTCS
MOCTAaHOBKA 3aJlauu, pelieHue, pa3BUTUE UJEU B KOHCTPYKIIUIO, Mpodiiema
BHEJIPEHHUS).

3a noclieIH1E rObl MO3TOBOM IITYPM MCIOIB30BANICS JJIsl PEIICHUS TPOCKTHBIX,
KOHCTPYKTOPCKHX U PA3JIMYIHOTO POJIa MPAKTUIECKUX POOIEM. DTOT yCIeX
00BSICHSIETCSI HE CTOJIBKO JIOCTOMHCTBAMU METOJ1a MO3TOBOTO IITYpPMa, CKOJIBKO
HEJIOCTAaTKaMU TPAJAUIIMOHHOTO METO/Ia «po0 U omubok». Eciu HavanbHast
temneparypa -100°, To u nepexon k -50¢ - y>xe OTTerelb.

«beCcTOJIKOBOCTHY MOUCKOB, BO3BEICHHAS. MO3TOBBIM IIITYPMOM B IPUHIIHII,
KOMITEHCUPYETCS KOJIMYECTBEHHBIM (DAKTOPOM - 33/1a4y IITYPMYIOT «OPaBO».
Buemne mtypMm BoITauT 3¢ PexTHO - 3a/1aya pemaercs 3a oAUl aeHb. Ho
BBIMTPBILI TYT B 3HAUUTEIBHON Mepe Kaxyuuiicsa: 50 4eloBeK B TEUEHUE OJTHOTO
JTHST 3aTPAYMBAIOT CTOJIBKO K€ PaboThI, CKOJIBKO OJMH ueoBek 3a 50 nuen. A
MO3TOBOM IMTYpM Bceraa TpeOyeT (YUUThIBast BpeMsl Ha MPEIBAPUTEIHHYIO
MOATOTOBKY) HECKOJIBKO COTEH YEJIOBEKO-AHEN. BHIUTPHIIT TOCTUTAETCS JTUIIb 32
CYET COKpPAIICHUS] MAJIONIEPCIEKTUBHBIX MOMBITOK B HAITPABIIEHUN «BEKTOPA
WHEPLINY.

Mo3roBoii IITYpM AaeT NOJOKUTENbHBIN 3P deKT, HarpuMep, Korjaa Hajo HauTu
HOBBIE CIIOCOOBI PEKJIaMBbl, HO OH HE JAET CYIIECTBEHHBIX PE3YJIbTAaTOB, KOI/1a JAEJIO0
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KacaeTcs 6osee CI0XKHBIX MPoOIeM, KOTOPhIE MOTYT OBITh PEIIeHBI Ha
N300peTaTENbCKOM YPOBHE: 3/1€CH €I0 IIOTOJIOK» - PELIEHHS] BTOPOI'O YPOBHSI.

EcTp nBa myTH yCOBEpLIEHCTBOBATH MO3TOBOU IITYPM: NIEPEUTH K
po¢heCCHOHATELHOMY MO3TOBOMY HITYPMY (00 3TOM s pacCKaxy 4yTh MO3KE) U
NOBBICUTH 3(PEKTUBHOCTH CaMOM MpoLEyphl ITypMa. BTopoil myTh uzyuancs
OO6me-

CTBEHHOM J1aboparopueit metonuku uzoodperarensctsa npu HC BOUP na 3anavax,
10 KOTOPBIM HCCIIEIOBATENIN 3HAIU OTBET. [Ipy Takoi MOCTAHOBKE OIBITOB
HKCIEPUMEHTATOPbl HAXOAWINCH KaK Obl HaJl TAOUPUHTOM, B KOTOPOM OJTy’KJaJIn
UCIBITyEMblE: ObUIO OTYETIMBO BUAHO, BEJIET JIM TOT WM UHOM 1IAr K OTBETY WUJIH
KyJZla-TO B CTOPOHY.

[Ipu 5TOM BBIACHUIMCH NPUHLIMIHUAIBHBIE HEJOCTATKA MO3TOBOI0 IITYypMa.
Mo03roBOH*MITYpM HCKIIIOYAET YIIPABICHUE MBIIIJICHHEM - B 3TOM €T0
MPUHIUIHAIBHBIA HETOCTATOK. [IITypM IEMCTBUTENBLHO OMOTaeT MPEO0JIEBATh
WHEPLIUIO: MBICIIb CIBUTAETCS «C MEPTBOM TOUKW), PA3TOHSETCS. .. U 4aCTO
MIPOCKAKUBAET TO MECTO, II€ HAJI0 OCTAHOBUTHCS. JlecaTKH pa3 B XOJIe
AKCIIEPUMEHTOB HAOJI0AA)Iach TaKasi KApTUHA: OJIMH YYaCTHHUK IITypMa
BBICKA3bIBAECT MBICJIb, BEAYIIYIO B IPABWJIBHOM HAIMPABJICHUH, APYTOH
MOJAXBATHIBAET ATy MBICIIb, PA3BUBACT €€; 10 BhIX0Ja Ha (GUHUIITHYO TIPSIMYIO
OCTAETCS HECKOJIBKO IIAaroB, HO B ’TOT MOMEHT KTO-TO BBIJIBUTAET COBEPIICHHO
HHYIO HJICIO, IITTb OOPBIBACTCS, U TPYIIIa CHOBA OKA3bIBACTCS HA UCXOIHBIX
MMO3UIHUAX.

B xose Mo3roBoro mrypma 3arnperieHa siBHasi KpUTHKa, HO OHA MOYTH HEM30EKHO
3aMEHSIETCSl CKPBITOW KPUTHUKOM B (OpME BBIABUKEHUS HOBBIX MTPEIIOKCHUH,
MIPECEKAIOIINX PA3BUTUE APYTUX UIICH.

MpbI poBOAMIIA MO3TOBBIE IITYPMBI C 3aIIPETOM CKPBITON KPUTHKHU: HE
pa3pemanocs 0OpbIBaTh Pa3BUBAIOIIUECS IIETIH UCH - TpeOOBaAIOCH TOBOIUTH
KOKIYI0 UACIO 0 JOTHYECKOTO 3aBepiieHus («A eclii pa3aenuTh Kopadih Ha JIBE
yactu?... [Ipeanarar aenuth Ha MHOTO YacTel: kopabib u3 6J10koB... Kopabis u3
MENKHUX YacTull... V3 mopomika. .. Kopabib U3 OTAETBHBIX MOJIEKYII, KOPaOIIb-
o0maxo... VI3 oTAenbHBIX aTOMOB. ..»). [Ipu Takoi opranuzamnuu 3¢HEeKTHBHOCTh
mrypma noBsimaercs Ho pe3ko Bo3pacTaroT 1 3aTpaThl BpEMEHH: ITYPM
MPUXOAUTCS BECTU B TEYCHHE MHOTUX JIHEH. DTO YK€ HE MO3TOBOM IITYypM, a
MO3TOBas 0caja.
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[Tpu MO3roBO# 0cage MOXKHO B KAKOW-TO CTENIEHH YIPABIATH MBIIUICHUEM, HO
CYTb JieNla OT 3TOTO HE MEHSETCS: TIOUCK MO-TIPEKHEMY BEIETCS TPOCTHIM
nepedopoM BapHUaHTOB.

11

* sk ok

BeposiTHo, K0e-kOMy U3 U300peTaTeseil mpuxoauia Ha yM 3aMaH4uBasi ujaes: a
HEJb34 JIU TOJYYUTH - JJI1 KaXKJI0M 33J1a4M - CIIUCOK BCEX BO3MOYKHBIX BAPUAHTOB?
Benpb nmest Takoil CMCOK, HE PUCKYELIb YTO-JIMOO0 YIIYCTHUTb. ..

UT00BI COCTAaBUTH MOJIHBIN CIIMCOK HY)KEH CIEIHUATbHBIA MEeTOI. TakuM METO0M
(TouHEe - MPUOIMKEHUEM K HEMY) SIBIIICTCS TaK Ha3bIBA€MbIi MOP()OTOTHICCKUN
aHaIu3, NpeyIoKeHHBIN B 1942 roxy n3BeCTHBIM aMEpUKaHCKUM acTpOHOMOM D.
[{BuICKH.

Ha nepBbiii B3r1s,1 MOKET OKA3aThCS CTPAHHBIM, UTO METOJ] OpraHu3aluu
TBOPUYECKOT0 MBILIEHUS puiyMan actpoHoM. Ha camoM ke niene 31ech Bee
3aKOHOMEPHO. ACTPOHOMHMS IEPBOM U3 HAYK CTOJIKHYJIACh C OOJBIIUMU
JUHAMUYECKUMH CUCTEMaMH (3B€3/1aMHU, TAJIAKTUKAMK) U TIEPBOM Oy THUIIA
HEO0OXOIMMOCTh O METO/1aX, MO3BOJIAIONINX aHAJTU3UPOBATH TAKUE CUCTEMBI.

B navane XX Beka HUAEPIAHACKUN aCTPOHOM [ epL-IINPYHT U aMEPUKAHCKUN
actpodusuk Paccen noctpowiu auarpammy «Crnektp - cBeTumoctby». Ha onHoit
OCH 3TOW MarpaMMbl yKa3aHbl CIIEKTPAJIbHBIE KJIACCHI, & HA IPYTOU - CBETUMOCTh
3Be31. OKa3anock, 4YTO KKJIOMY CIIEKTPAJIIBHOMY KJAacCy 3BE€3]l COOTBETABYET
Ollpezie/ICeHHasl CBETUMOCTh. B OecunciieHHOE MHOKECTBO 3B€3]1 Cpa3y ObLI BHECEH
NOPAJIOK- 3BE€3/Ibl PA3MECTHIINCh HA JUarpaMMe 0 OJTHOM JIMHUM («TJIaBHAs
IIOCJIEA0BATENBHOCTDY ). boiiee TOro, ynopsiiouuioch U MpeIcTaBiIeHUE O
Pa3BUTHH 3BE3[: C YBEIUYCHUEM BO3PACTa MEHSCTCS CIIEKTP 3BE3/bl; 3BE3/1a
IepeMeIaeTcs Ha AMarpaMme BJIOJIb JIMHUU «TJIaBHOW I10CIIE€I0BATEIBHOCTI.

Junarpamma I'epuinpyura - Paccena oka3zaia orpoOMHOE BIMSHUE Ha
aCTPOHOMUYECKOE MbIIITIEHHE (Kak Tabnuua MeHaeneeBa - Ha MbILLUICHUE
XMMHUKOB). B mocneayroiue roapl oHa yTOUHSJIACh, pa3BUBaAJIach, ObUIM HANEHbI
HOBBIE JINHUU JJIs 3B€3/I-TUTaHTOB, 3B€3/1-KapJIUKOB U T. [I., ObLIU MOCTPOEHBI
HOBBIE JBYXMEPHBIE U TPEXMEPHBIC JUarPaMMBI.

B 1939 rony ®. [{Bukku, ananu3upys Oemnbie msTHa Ha quarpamme «Macca -
CBETHUMOCTbB», CJIeJIall BBIJAIOIIEECS OTKPBITUE - TEOPETUUECKH J0Ka3all

47



CyIIECTBOBAHUE HEUTPOHHBIX 3B€3/. Tpu roxa cuycrs, koraa LIBUKKH npuBiexin
K PaKEeTHBIM pa3paboTKaM, OH MEPEHEC METO] TOCTPOCHHUSI MHOTOMEPHBIX
JMarpaMM B TEXHUKY, Ha3BaB €ro MOP(OJIOrUYECKUM METOIOM.

CylUIHOCTBh ATOTO METO/Ia 3aKJII0YAETCS] B TOCTPOCHUU MHOTOMEPHBIX TAOIHIL
(MopdoIOrMYecKux SAIUKOB), B KOTOPBIX OCSIMU O€pyTCsi OCHOBHBIE MTOKa3aTen
JTAHHOW COBOKYMHOCTH 00BEKTOB. [Ipeamnonoxum, HaJj0 HAUTH ONTUMAJIbHYIO
KOHCTPYKIMIO PAHIIEBOTO YCTPONCTBA ISl IEPEIBUKEHUS

IJTOBIA-TTOIBOAHHKA. MBI MOXEM Ha4aTh MepeOupaTh pa3IMUHbIC «a €CIIH CIeaTh
tak?». Hammpumep: a eciiv UCIIOIB30BaTh JIEKTPOMOTOP M aKKyMyJsiTopel? Vnm: a
€CIIM UCTIOIB30BaTh SHEPTHIO CXKATOTO BO3IyXa H TypOuHky? Wnu: a ecnu
UCIOJIb30BaTh YHEPTHUIO CKATOTO BO3/TyXa, IO HE C TypOMHKOM, a C TNIABHUKOM
THUTIA «PBIOHI XBOCT»?. ..

[Tpu MopdhoIOrnyecKoM METO/Ie-/10 BEIOOpA - HY>KHO MOCTPOUTH MHOTOMEPHYIO
Ta0JIUITy, Ha OJTHOW OCH KOTOPOM HaJ0 OTJIOXKHTH (B JAHHOM CJIydae) BHI
WCIIOJIB3yEMOM: SHEPTHH (DJICKTPUIECKas, MEXaHUIECKasl, XUMUYECKas u T. 1I.), Ha
JPYTOM OCH - pa3HbBIC TUIIBI IBUTATEIICH (3JIEKTPOMOTOPHI, TypOUHBI, PAKETHBIE
JIBUTATEIIA PA3IMIHBIX CUCTEM), Ha TPEThEH - TUITBI BO3MOXKHBIX JBUKHUTEIICH
(BUHT, IUIABHHK, paKeTa U T. 1). TaKOU SMIUK OXBATUT MIOYTH BCE MBICITMMbBIC
KOMOMHAIIUH.

KoHneuHo, siuk OyeT TeM MojHee, 4eM OOJIbIle Ocel amp, HEM U YeM JJIMHHEE
3TH OcH. Tak, UK, cocTaBieHHbIN L[BUKKI 1)1 MPOrHO3UPOBAHUS OJTHOTO
TOJIbKO THIIa paKeT- ABUTaTeNneu, umen - npu 11 ocsx - 36864 komOuHaT 1uit! ...

B aToM, cOOCTBEHHO, U 3aKIII0YaeTCA OAUH U3 OCHOBHBIX HEJIOCTATKOB
Mopdornoruyeckoro Mmeroza. [Ipu pemiennn n300peTaTesbCKOM 3a1auu Jaxe
CpeIHel TPYIHOCTH B SIIMKE™ MOTYT OKa3aThCS €OTHU THICSY U MUJUTHOHBI
BapUAHTOB.

Jlpyroi He10CTaTOK METOJIa - OTCYTCTBUE YBEPEHHOCTH B TOM, UTO IPU
IIOCTPOEHUU SIIMKA YUYTEHBI BCE OCH U BCE KJIACCHI BJIOJIb 3TUX OCEH.
NHTYUTUBHBIN IOUCK BAPUAHTOB 3aMEHSETCS UHTYUTUBHBIM )K€ IIOUCKOM OCEH U
KJIaCCOB. BBIMTPHIII B TOM, UTO MBI IEPEXOIUM OT Iiepedopa MeNKuX (i moToMy
JIETKO TEPSIOLIMXCS) €AMHMI] (BAPUAHTOB) K MOA00PY KPYIHBIX €AUHUIL (OCH,
KJIacChl 1O ocsiM). [IpourpelIi B TM, YTO, YIIYCTUB XOTS Obl OJIHY O€b, Mbl
aBTOMAaTUYECKHU TEPSIEM OUEHb OOJIBIIYIO TPYIIIY BAPUAHTOB. A € OCSMH, KaK C
BapHaHTaMH, CaMble TPUBHUAJIbHBIE JIE3YT B IJ1a3a, & CAMblE HHTEPECHBIE MIPSIUyTCSI
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3a Icuxosornueckumu 6apbepamu. U Bce-taku MophoIoruuecKkuit MEeTo/ -
OO0JIBIION 1IAr BIEpe]] IO CPABHEHUIO C OOBIYHBIM IEPE0OPOM BAPUAHTOB.

Haub6onee s pexTuBHO MPUMEHEHHE ITOTO METO/1a TIPU PEIICHUU
KOHCTPYKTOPCKHX 3aJ1a4y OOLIEero miaHa (IpOeKTUPOBAHUE HOBBIX MAIIMH, IOUCK
HOBBIX KOMIIOHOBOYHBIX penieHuil). BosemeM, aiig npumepa, NpoeKTUPOBaAHUE
CHEroxo/10B. MokHO OCTPOUTH MOP(POJOTHYECKUN ALIMK CO CIEAYIOIUMU OCIMU
U KJIacCaMH IO OCsiM *.

1. JIBurareinb: BHyTPEHHETO CrOPAaHHUsI; a30Basi TYpOUHA; JIEKTPUUYECKHUIA;
TypOOpEaKTUBHBIH;

NapyCHBIN (M1 CHETOXO/IOB ATO HE JIMIIIEHO CMBICIIA).
2. JIBUKUTENb:

MOHOKOJIeCcO (KabrHa BHYTpHU KoJjieca); OObIUHbIE KoJieca; peOpHUCThie Kojeca;
OBaJIbHBIC KOJIECA; KBAAPATHBIC KOJIECA; IMINHIPUICCKUE THEBMOKATKH;
T'YCCHHMIIBI; CHeXKHBIC BUHTBI, JIBDKA U BUOPOJIBIKH; BO3AYIITHBIN BUHT; BO3TyIITHAS
MOTYIITKA; HOTH (IIararoIfi IBF)KUTEIh); CIUPATBHBIN JBUKUTENb; PECCOPHO-
JVICTOBOM JIBHYKUTEIb; UMITYJIbCHO-(DPUKIIMOHHBIN ABM)KUTEIh; CHETOMETHBIH
JIBUKUTEID;

BpalIaloIINecs: TAPEJIKU U e1lle He MeHee |5 KOMOMHUPOBAHHBIX JIBUKUTEIECH.
3. Onopa kKaOUHBI:

Ha JIBUXKUTEIb (HaPUMEDP, HA JIBIKH ); HEITOCPEACTBEHHO HA CHET.

4. Tun kaOWHBI: OTKPHITAS,

3aKpbITast OAHOKOPITyCHAS;

KaTaMmapas;

CIBOEHHAsI TAHJAEMHOTO THUIIA.

5. O0ecnieueHne aMOPTU3ALMU: 3 CUET JIBHXKUTEIS;

3a CUeT CHEeIUaIbHBIX aMOPTU3aTOPOB; O€3 aMOPTHU3AIUH.

6. YrpapiieHHeE:

U3MEHEHHE HAMPaBIICHUS TBUTATENs; I3MEHEHHUE HANPABIICHUS TBUKUTEIS;
CHEXHBIE PYJIU; BO3AYIIHBIEC PYJIH.
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7. ObecnieueHue 3aJHEr0 X0/1a: PEBEPC IBUTaTENs; PEBEPC IBHXKUTEIIS;
0e3 pesepca (pa3BOPOTOM).

8. TOpMO)KCHI/IG: OCHOBHBIM JBHUI'aTCJIICM,; BCIIOMOI'aTCJIIbHBIM JABUI'aTCIICM,
BO3AYIIHBIMH TOPMO3aMH; CHCKHBIMU TOPMO3aMHU.

9. IlpenoxpaHeHue OT MpUMEP3aHUs HA CTOSHKEK MEXaHUYECKOE;
MEXaHMYECKOE C MTOMOIIIBIO JBUTATEIS;

3JIEKTPUYECKOE;

XHUMHUYECKOE;

TEILIOBOE;

oe3 MpCaoXpaHCHUA. MBI oXBaTHIU JaJICKO HC BCC BO3MOXKHBIC OCH 1 HC BCC
KJacchl 110 ocsaM. TemM He MeHee B SIIUKC YIKC OoJice MUJIJIMOHA BapHaHTOB.

Mopdonoruueckuit MeTo ] HaJ0 MPU3HATH, TAKUM 00Pa30M, KaK MOJIE3HBIH
BCIIOMOTaTEIbHBIN TPUEM.

* %k ok

UT0oOBI KaK-TO YHOPSA0YUTH Nepedop BAPUAHTOB, MOKHO COCTABUThH CITUCKU
HABOJALIUX BOIIPOCOB. Takol METO/ Ha3bIBAETCA METOIOM KOHTPOJIbHBIX
BOIIPOCOB. Pa3yinuHble CIUCKYU NpeaIaraiicb MHOIMMH aBTopaMu eme B 20-e
TOJIBI.

B CIIIA naubosmbiiee pacipocTpaHEHUE TTOIYUYHII CIUCOK BorpocoB A. OcbopHa.
B arom cniucke neBATh rpyIin BOIPOCOB, HarpuMmep: «UTo MOKHO B TEXHUYECKOM
00BEKTE YMEHBUIUTH?» WIH «YTO MOKHO B TEXHUUYECKOM OOBEKTE IEPEBEPHYTH?»
Kaxnas rpymma BonpocoB conepkuT noaBo-npocel. Hanpumep, Bonpoc «Uro
MO>KHO YMEHBIIUTH ?» BKIOYAET MOJBOIPOCH: MOKHO JIM YTO-HUOYb YIJIOTHUTD,
CXKaTh, CTYCTUTh, KOHJAEHCUPOBATH WM NPUMEHHUTh CIIOCOO0 MUHHUATIOPU3aLUN?
YKOPOTUTBH? Cy3UTh? OTAEINUTH? pa3apoOuTh?

OnuH 13 HanboJIee MOJHBIX U YIAYHBIX CIIMCKOB MPUHA/I-

JEXUT aHruiickomy uzobperarento T. Dinoapty K BoT HEKOTOpBIE ITyHKTHI
atoro crmcka: «HabpocaTs danTacTHYecKre OMOIOTHIECKIE, SKOHOMUYECKHE U
Jpyrue aHaJIOrvil. Y CTaHOBUTH BapUAHTHI, 3aBUCUMOCTH, BO3MOXHBIE CBSI3H,
JIOTUYECKUE COBMAJCHUS. .. Y3HATh MHEHUE HEKOTOPBIX COBEPIIECHHO
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HEOCBEJOMJICHHBIX B JAHHOM JieJie JoJel. .. B BooOpakeHnu 3aj1e3Th BHYTPb
MEXaHU3Ma...»

B cymiHocTH, kKax bl Bopoc-3To npobda (tuiu cepust mpo0). CocTapiisisi CIIUCKH,
WX aBTOPBI, €CTECTBEHHO, OTOUPAIOT U3 H300PETATEIHCKOTO OMBITA OTHOCUTEIHLHO
CUJIbHBIE BOTPOCkl. O1HaKo oTOOp BeaeTcs 0e3 ucciaeoBaHus BHYTPEHHEN
MEXaHUKHU u300perarenbeTBa. [103TOMY CIMCKY yKa3bIBAIOT, UTO JeaTh, U HE
OO0BsCHSIOT, Kak 3TO Aenath. Kak, Hanpumep, «yCTaHOBUTb BapUAHTBI) UITU
«IIPOCIEIUTh BO3MOXKHBIE CBA3M», €CJIM UX 04eHb MHOT0? Kak mocTpouThb
aHAJIOTHIO WM KaK «B BOOOPAXEHUU 3aJIe3Th BHYTPh MEXaHU3May, YTOOBI ATO
JICUCTBUTENILHO MABEJIO HA PELICHUE 3a/1aun?

Merona koHTpoIbHBIX BoipocoB noMOfaeT B kakoil-To Mepe YMEHBIITUTh
IICUXOJIOTMYECKYI0 HHEPLHUIO, U TOJIBKO.

* %k ok

[TerTasice ycoBepiieHCTBOBAB MO3TOBOM HITYPM, HETPYAHO OOHAPYKUTH, YTO
1e1eco00pa3Ho ObLIO OBl UCIIOJIB30BATh JABE BO3MOKHOCTH:

1. COBI[aTI) HC OIHHN MCTOI, 4 KOMIUICKC PA3HbBIX MCTOI0B.
12

2. Opranu3oBaTh €0 TaK, YTOOBI AITOT KOMIUIEKC IPUMEHSUIN TPYTIIIBI JTIOIEH,
CHenuaIbHO 00YUYEHHBIX U MOCTENEHHO HAKAIUIMBAIOLIUX OIBIT METOUYECKOTO
peuieHus 3a1a4.

N3 3TuX nonoKeHni NCXOANI AMEPUKAHCKAN HCCIIEN0BATENb Y WiIbsaM ['opioH,
IIPEIOKUBILNMMI TaK Ha3bIBAEMYIO CUHEKTUKY M OCHOBaBIIMi B [960 rony
n300peTaTenbekyto pupmy «CHHEKTUKCY.

CJ0BO «CHHEKTHKa» B TIEPEBOJIE C IPEUECKOTO O3HAYAET «COBMEIIICHUE
Pa3HOPOIHBIX JIeMEHTOB». B mpocnekte hupMbl « CHHEKTUKC» JTAHO TaKOE
onpeneneHue « CHHEKTHUECKHUE TPYTIIIBI - TPYIIIBI JTFOACH pa3IuaHbIX
CHEIMAIbHOCTEH, KOTOPBIE BCTPEUAIOTCS C IEIBIO MOTBITKA TBOPUYECKUX PEIICHUN
npo0sIeM MyTeM HeOTPaHUYEHHON TPEHUPOBKU BOOOpaKEHUsI U 00 b TUHEHUS
HECOBMECTHUMBIX YJIEMEHTOBY.

B 0CHOBY CHHEKTHKH IOJIOKEH MO3TOBOM IITYPM, IPOBOAVMBIN
MOCTOSSHHBIMUTpyNIaMu. Takue rpynibl, HaKaruiuBasi IPUEMbl, OTIBIT, pa00OTaIOT
CUJIbHEE CITy9aifHO COOpaHHBIX B CMHEKTHYECKHE TPYIITBI OOBIYHO BKIIIOYAIOT
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JIOACH pa3HbIX CHEHATbHOCTEN (32 00ydeHue ogHoi rpynmnsl pupma «Cu-
HeKkTUKC» OepeT ot 20 10 200 ThicAY J0JIIAPOB; 3aKa3UUKH - «J[>KeHepan MoTope,
«BM», «Jl>)xeHepai 3JIeKTpUK» U Apyrue KpynHeuume GUupMsl).

Pemenue 3a1aun CHHEKTUYECKON TPYIIION HAYMHAETCS C O3HAKOMIICHUS C
«mpobseMoi, kak oHa aana» (I1K/]). 3arem rpymnmny yrouHss npodiemy,
npeBpanaet ee B «mnpodiiemy, kak ona nonumaetcs» (I1KII), Jlanee Haunnaercs
COOCTBEHHO pellIeHne, OCHOBaHHOE, Kak nuuiet ['opaoH, Ha peBpallieHUuH
HEMPUBBIYHOTO B IPUBBIYHOE U MPUBBIYHOTO - B HEIIPUBBIYHOE, T. € Ha
CUCTEMAaTUYECKUX MOMNBITKAX B3JISIHYTh Ha 33/1a4y C KaKOW-ro HOBOW TOUYKU
3pEHHS U TEM CaMbIM COUTH MCUXOJIOTHYECKYIO0 HHEPIHIO J[JI51 3TOTO B CHHEK-THUKE
UCIOJIb3YIOT YEThIPE BU/IA aHAJIOTUIA

IIpsamasn ananorus (ITA)-paccmaTpuBaembiii 0OBEKT CpaBHUBACTCSA € OoJIee WK
MEHEe aHaJOTUYHBIM 0OBEKTOM U3 JPYroi OTpaciv TEXHUKH UIH ¢ 00BEKTOM H3
YKUBOM IIpupoAsl. Harpumep, €ciam Mbl XOTUM YCOBEPILIEHCTBOBATH IIPOLIECC
oKpacku Mebentl, To npuMmeHenue ITA OyaeT cocTosTh B TOM, YTOOBI paCCMOTPET,
KaK OKpPAIMBAKTCSA MUHEPAJIbI, [IBETHI, ITULBI U T I MK - Kak OKpammBaroT
OyMmary, Kak «OKpalIlBarT» TelIen300pakeHne

JInunas ananorus (JIA)-ee Ha3bIBAIOT TAKKE AMIIATU-CU: PEIIAIOIINI 3a1a4y
YeJIOBEK BXKMBAETCS B 00pa3 COBEPUICHCTBYEMOT0 OOBEKTA, MBITASICh BHISICHUTh
BO3HUKAKOUIME IPHU 3TOM 4yBCTBa, ollylieHus. Hanpumep, B mpeapiayiiem ciydae
MO>KHO TIPEICTaBUTH ceOst 0€10i BOPOHOI, KOTOPast XOUeT KaK-TO OKPACUTHCS

CumBonunueckas ananorus (CA) - o6001ieHHas, abCTpakTHas aHAJIOTHsI
Hampumep, mis mmudoBansHoro kpyra CA OyAeT «To4Hast MepoX0BATOCTh

danractuueckas ananorus (PA) - B 3a1a4y BBOJATCS Kakue-HUOY b
(aHTacTUYECKUE CYILIECTBA, BHIITIOIHSIOLIUE TO, UTO TPEOYETCs 10 YCIOBHUIM
3anaun Mnm kakue-HuOyAb paHTacTHUECKUE cpeAcTBa (I1anKa-HeBUIMMKA,
Canoru-CKOpOXoAbl U T )

X0J1 CHHEKTUYECKOT0 3ace/laHusl 0053aTeIbHO 3alUChIBACTCSI MATHUTO(POHOM,
3aTeM 3alMCh THIATEIBHO U3YYAETCsA C LEJIbI0 COBEPLICHCTBOBAHUS TAKTUKHU
peneHus.

CuHekTHKa - HanboJee CIIIBHOE U3 TOTO, YTO €CTh B 3apyOEIKHBIX CTPaHAX B
o0JsilacTh METOIMKHU M3o0peTarenbeTBa. Ho BO3MOKHOCTH CUHEKTUKHU BeChMa
orpann4eHbl. CHHEKTHKA OCTAIaCh MEXaHMYECKIUM HAaOOPOM MPHUEMOB,

OTOPBAHHLIX OT U3YUCHUSA 00BEKTUBHBIX 3aKOHOM€pHOCTCﬁ Pa3BUTHA TCXHHUKH.
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3agady BTOPOrO YPOBHS U HWKHUX IOJYPOBHEN TPETHErO YPOBHS - TAKOB IIOTOJIOK
CUHEKTHUKH.

* sk ok

st 3¢ ek TUBHOTO pelieHusi H300pETaTeNIbCKUX 3a1a4 BBICIIINX YPOBHEH HY»KHA
HBPUCTUYECKAS MPOrpaMMa, MO3BOJISI0IIAS 3AMEHUTh Mepedop BapraHTOB
LeJICHANPABIICHHBIM MPOJIBUKEHUEM B pailoH penieHus. Haue roBopsi, Hy>KeH
ABPUCTUYECKUN aJITOPUTM, CIIOCOOHBIN CBECTH, CKaXKeM, 3a7a4y Y€TBEPTOro
ypoBHs «1ieHoi» B 100 000 rpo6 k 3aaue nepBoro ypoBHs «1eHoi» B 10 mpo0.

Takoii anropuT™ He MOXKET ObITh CO3/1aH HA OCHOBE OMBITA OTJEIBLHOIO
n3o0peTaTess Wi Jaxe Tpymibl uzooperareneit. YToObl MOTy4YUTh
paboTOCIIOCOOHBIN IBPUCTUUYECKHI aJITOPUTM, HY>KHO: BBISIBUTh OOBEKTUBHbBIC
3aKOHOMEPHOCTH Pa3BUTHUS TEXHUUYECKUX 00BEKTOB; UCCIIEA0BATH OOJIbIIINE
MaCCHBBI TATEHTHOW MH(OPMAIIUU; CO3/IaTh IPOTrpaMMy pelIeHus, B KOTOPOi
KKJIBIH 1IaT OPTaHUYECKH BBITEKA Obl U3 TIPEABLAYIIETO; TOCTOSTHHO
OoTpabaThIBaTh M COBEPIIICHCTBOBATH ATy MPOTPAMMY Ha TIPAKTHKE.

S magan 3Ty paboty B 1946 rony. He xotenocs Obl ceifyac, 3aJHUM YHCIIOM,
YTBEPXKZIaTh, YTO YK€ TOT/Ia UMEJIOCh B BUY MOTy4YeHHE 00IeH METOTUKU
n3zooperarenscTBa. [lepBoHavanbHas 1eb OblJIa HAMHOTO TIPOIIE: HAUTH TPUEMBI,
MOMOTaroIIMe B MOEH IMUHOM n3o0perarenbekoit mpaktuke. Oanako k 1948 roay
M300pETEeHHSI OTOILIN Ha BTOPOH Tutad. CTaJio OYEBHIHBIM, UTO «H300peTEeHHE
criocoba u300peTaThy»- MpodiieMa HaMHOTo Oojiee nHTepecHas. « OOBIYHBIMY)
U300pETEHUSIM OCTABAJIACh POJIb MOAOIBITHBIX KPOJIUKOB; HA KOTOPBIX
UCTIBITBHIBAJICS aJITOPUTM PEIIEHUS N300pEeTaTeIbCKUX 3a/1a4.

B cnenyroniux riaBax Mbl HOApOOHEE TO3HAKOMUMCS C OCHOBHBIMHU HOJIOKEHUSAMU
METOJUKU U300peTaTesIbCTBA U AITOPUTMOM PELIEHUS] U300pEeTaTeIbCKUX 3a/1a4.
Celiuac 0TMeUy TOJIBKO, YTO AJITOPUTMHYECKAs] METOJIMKA PaCCMAaTPUBAET IIPOLIECC
penieHus n300peTaTenbCKOM 3a/1a4 Kak MOoCIeA0BaTeIbHOCTh ONEPALHMA 110
BBISIBIICHUIO, YTOUHEHUIO U IPEOJOJICHUIO TEXHUYECKOI0

nporuBopeumsi. HanpapieH HOCTh MBIIUIEHHS JOCTUTAETCS IIPU 3TOM
OPUEHTUPOBKOM Ha UJICATIbHBIN CIOCO0, uacanbHoe yeTpoiicTBo. Ha Bcex aTanax
pELICHUS UCIIOJIb3YETCS CUCTEMHBIN MOAXO0A. AJITOPUTM BKJIFOYAET TAKXKE
KOHKPETHBIE IIar 110 YCTPAHEHUIO NICUXO0JOTHYECKUX OapbepoB, UMEET Pa3BUTHIN
UHGOPMAILIMOHHBIN annapaT- JaHHbIE O TUIIOBBIX MpUEMax MPEeOoJ0JICHUS
TEXHUYECKUX MPOTUBOPEUHUH.
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Yrto0bI cO3/1aTh MPAKTUYECKU PAOOTOCIIOCOOHYIO METOIUKY PEIICHUS
U300peTaTenbCKUX 3a/1a4, KaXxablid BHIBOJ, KaX/1asi pEKOMEH1alus 00513aTeIbHO
UCHBITHIBAJIMCH HA MTPAKTHUKE.

[lepBriid, emie BecbMa O€TJIbIi, OYEPK Ha ATY TeMy ObLI orryOauKkoBaH B 1956 roxy
B JJAJIEKOM OT TEXHUKH KypHaJle «BOMpockl NCUXOJIOTUN» U HE PUBJIEK
BHUMaHMs u3zoo0perateneil. [lonoxkenue namenuinock Tojibko B 1959 roay, korna
«Komcomoibckas npasia» pacckaszaia O IPaKTUYECKUX pe3ysbTaTaX, JaBaeMbIX
METOUKOI n3o0perarenbcTBa. Benes 3a 3TUM ee OCHOBHBIE MTPUHIIMITBI ObUTH
U3JI0KEHbI B KypHase «M3o0pertatens u parmoHanuzatop» K B Teuenue roga Ha
CTpaHMLAX KypHAJIA POXOINIIA JUCKYCCHSI.

BOnpIMMHCTBO YYaCTHUKOB JUCKYCCHM BBIPA3UIIO YBEPEHHOCTH B TOM, 4YTO
METOJMKA «CTAHET MOTYYUM OPYKHEM B PyKax ThICSY HOBATOPOB TEXHUKHU U
npousBoacTBay. Ogo0puia METOAUKY U DKCHepTHBIN coBeT KomuTeTa no neinam
n3zooperennit u otkpeiTil mpu CoBere MunuctpoB CCCP.

[TonBoxas utorn AUCKyccuu, peaakuus nucana: «B Hamie Bpemst OypHOTO pa3BUTHS
HayKM M TEXHHUKH, KOTJa CO3UIATEIbHOE TBOPUYECTBO CTAJIO I€JIOM MHUJIJIMOHOB
COBETCKHUX JIFOJEH, MpobiieMa pacKphITHS «CEKPETOB» U300pETaTEIbCKOIO
MacTEpCTBa, BBIBEACHUS pa3yMHbBIX MPaBUII, AEHCTBEHHBIX CIIOCOO0OB pabOThI HAJl
TEXHUYECKMMHU HOBIIECTBAMHU CTAaHOBUTCS Bce Ooliee U 0oJiee HACYIIHOM. ..»

B 1961 -1965 rogax 0bu1 onyO0aMKoBaH psij paboT, KOTOPbIE JaJId BO3MOKHOCTh
n300peTaTesnsiM UCIOIb30BaTh METOAUKY NPU PELIEHUH HOBBIX TEXHUYECKUX
3a/1a4, Ha MPAKTUKE UCIIBITaTh U MOJIIPABUTh PEKOMEHYEMbIE METO/IbI
TBOpUYECKOI paboThl. OHOBPEMEHHO MPOJOIKAIOCH U3yUEHUE HAKOIIJIEHHOTO
nu300peTaTensiMu omnbITa. JIBax /bl MPOBOIMINCH aHKETHBIE OIIPOCHI HOBATOPOB - B
HUX y4acTBOBaIM n3odperatenu 6omaee ueM u3 180 roponos Hameil ctpansl. B
Mockage, baky, CBepanoBcke, HoBocubupcke, [[yoHe u aApyrux ropojaax Obuiu
OpraHU30BaHbl CEMUHAPHI 10 TEOPUU U MPAKTUKE n300perarenbcTBa. Oouiee
KOJINYECTBO N300pETEHUH, C/IEIaHHbBIX C IOMOIIbIO MPEVI0KEHHON METOAMKH,- 10
JAJIEKO M€ ITOJHBIM JAHHBIM - IIPEBBIIIAET 3 THICAYN

B 1968 rony LlenTpanbusiii coBer BOMP co3nan Cekiuo MeToauku
TEXHUYECKOTO TBOPUYECTBA, a rof] ciycTs - O0111ecTBeHHYIO J1ab0paTOpHIO
METOIUKHU n300peTarenscTBa JlabopaTopus, 00beIUHUBINAS YCHIIUS DHTY3UACTOB,
MOJITOTOBUJIA U OITyOJIMKOBaIa»ydeOHbIe 10CO0Us -IporpaMMy, COOpPHUKH 3a/1ad,
TEKCTHI JIEKIMK bputa HalmoKeHa MoATOTOBKA IPENOAABATENEH, U TENEPh TEOPU U

MPAKTUKA PENICHUST N300peTaTeheKnX \3a1au MPEnoaaeTech 0OMECTBEHHBIX,
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HHCTUTYTax I/I306peTaT€JIBCKOFO TBOPUYCCTBA, B MOJIOZCKHBIX I/I306peTaTeJ'IBCKI/IX
«IOKOJAaxX, B YHUBCPCUTCTAX TCXHUICCKOI'O, TBOPUYCCTBA.

C 1971 rona B baky npu pecniyosukanckom -cosere-BONP u [IK JIKCM
AzepOaiimkana pabotaet yueOHbIN U UccienoBaTeabckuii OOIeCTBEeHHBIN
MHCTHTYT H300peTaTeIhCKOTO TBOPUECTBY. IHCTUTYT rOTOBUT H300peTarene”,
CIIOCOOHBIX PEIaTh CIOKHBIE TBOPUECKHUE 3a/1a4 B PA3JIMB UBIX OTPACIIAX
TexHUKU OCHOBHOM yU€OHBIN NMPEMET B UHCTUTYTE-aJITOPUTMUYECKAsE METOANKA
pelIeHus: n300peTaTeNIbCKUX 33/1a4. Y MEHUE TI0JIb30BaThCS IBPUCTUUECKUM
aJITOPUTMOM BbIpa0aThIBAETCs B IPOLIECCE MPAKTUUECKUX 3aHIATHI- CHavasIa Ha
y4eOHBIX 337a4ax, a 3aT€M Ha HOBBIX, B3STHIX U3 MPOU3BOJICTBEHHOU MPAKTUKH.

13
YMEHHUEM , A HE YNCJIOM

Pa3Butre TEXHUKH, KaK U BCAKOE PA3BUTUE, IPOUCXOAUT I10 3aKOHAM JUAJICKTUKHU.
IToaToMy TeopHs N300peTaTeNbCTBA OCHOBBIBAETCS HA IPUIIOKEHUU
JIUAJIEKTUYECKOM JIOTUKU K TBOPYECKOMY PELICHHUIO TEXHUYECKUX 3an1ad. Ho s
co3ziaHus paboTOCIIOCOOHOM METOIMKH OJHOM JIOTUKH HEJI0CTaTOYHO.
Heo0xoaumo y4uThIBaTh 0COOCHHOCTH «MHCTPYMEHTa», C IOMOILBI0 KOTOPOTO
paboTaet nzobperaTelb, a 3T0 KMHCTPYMEHT» BeCbMa CBOCOOPa3HBIN - MO3T
yenoBeka. [Ipu npaBuiabHO# Opranu3anuy TBOPUYECKOM pabOThl MAaKCUMAJILHO
VICIIOJIB3YIOTCSI CWIBHBIE CTOPOHBI YEJIOBEYECKOIO MBIIUICHUS, TAKUE, KaK
UHTYULUS, CHOCOOHOCTh BOOOPAXKEHMSI, HO YUUTHIBAIOTCS- BO H30€xkaHUe OIIMOOK
- U cy1a0ble CTOPOHBI MBILUIEHHUS, HAIIPUMEDP €T0 UHEPLIUSL.

Hakonen, Teopus n300peraTeibcTBa MHOTOE YepITaeT U3 OMbITa, U3 MPAKTUKHA. Y
KBaJTM(UITMPOBAHHBIX U300peTaTeNieil MOCTENEHHO BBIPa0aThIBAIOTCS CBOU
pPUEMbI PEIICHHS TEXHUYECKHX 3a/1a4. Kak nmpaBuiio, KOJIMYECTBO 3TUX MTPUEMOB
OTPAaHUYECHO U OTHOCATCSI OHU K KaKOH-IMOO0 OJTHOM CTalu TBOPUECKOTO MpoIecca
Mertoauka n3o0peTaTenbcTBa 0000111aeT KPUTUUECKH OTOOpaHHbIE HauboJiee
IIEHHBIC IPUEMBI.

Pazymeertcs, 11t TOro 4to0Obl cieIaTh OYeHb KPYITHOE WIIM BETUKOE H300peTeHHe
(T. e. U300peTeHne, OTHOCAIIEECS MO HAIIeH KiIacCU(UKALUU K BEPXHUM
TIOTyPOBHSIM TISITOTO YPOBHS), HEOOXOIUMBI U COOTBETCTBYIOIINE UCTOPUIECKHE
00CTOSATENBCTBA, U OJArONPUSATHBIE J11 TBOPUECKOU pabOTHI YCIOBUS, U
BBIJIAIOIINECS YET0BEYECKHE KayecTBa: HACTOMUYMBOCTb, OTPOMHAs
paboTOCIOCOOHOCTh, CMENIOCTb, APYAULIUS U T 1 MeToanka n300peTarenbeTBa
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OTHIOJb HE SIBJISIETCS «CAMOYYMTENIEM» WM PEUENTOM JJIsl IITaMIIOBKU
u3zo0perennii Ee uenb - HayyHast opraHu3anus TBOPUECKOTO TpyJa. A HACKOJIBKO
HY’KHA Hay4yHasi OpraHu3alus TBOPUYECTBA, YATATEIb, BEPOATHO, YK€ MOHSII 110
npuMepam, MPUBEICHHBIM B IEpBoii rinaBe. Ho npuBeny eiie oAHy U3 UCTOPHIL, O
KaKuX

9acTO paccKas3bIBaeT xKypHau «M3o0peraTesns U parimoHaIH3aTop.

«buncs s Hax U300peTeHUEM,-ITPUAYMbBIBAI, KAK aBTOMATHU3UPOBATh CITYCK HA
BOJY cllacaTeiabHbIX cpeacTB. Huuero y MeHst He moJy4anoch.

U BoT eny B TpaMBae, UNTAaTh HEYETO, JyMal0 O CBOUX CIIACATEJIbHBIX CPEACTBAX.
Boina sxenmuna, Moiojasi, cumnatuyHas. « CauTech,- TOBOPIO,- MOXKaTyHCcTay,-
U X0Uy MECTO €l yCTynuTh. A oHa mobJiarojgapuiia, HO OTKa3anachk: CKOPO, MOJI,
BBIXOJIUTh.

Cuky 5 1 IIIsDKy el Beaea. J[eficTBUTENnbHO, BEIXOANUT. Briluia, 51 ee rinazamu
nposoawi. M BAPYTr 3aMeTHII, KaK 3aKpbIBAalOTCS TpaMBaiiHble ABepu. CKOJIBKO pa3
IJIs7ieN1, a TYT BIEpPBbIE 00paThi BHUMaHKUE: LWIMHAP co mTokaMu! OHM O4eHb
MOJIXOJST ISl MOETO U300peTeHNS.

I1o3xe 5 IMOJIYYHJI aBTOPCKOC CBUACTCIILCTBO».

Paccka3aHo 3T0 [Ji TOro, 4TOOBI MPOU3HECTH TPAIULMOHHYIO MOPAJIb: BCSKOE,
MoJ1, 6piBaeT. Ho oOpaTuTe BHUMaHKe-KakK IJI0X0 OPraHU30BaH MOUCK PEIICHUS.
CrnacarenbHble cpeacTBa (IIUTIONKW, HAIPUMED), CYIA 10 3a7a4e, JOJDKHBI ObLTH
KaK-TO BBIJIBUTAThCS B CTOPOHY OT OopTa Kopabiis, a 3aTeM OITyCKaThCsl Ha BOY.
[HunauHaap co mTOKaMu - pelieHre, B 00IIeM, TPUBHAIIBHOE, B MIpeieiax NepBOro
ypoBHs. 1 Bce-Taku noTpedOoBaIOCh HArPOMOXK/IEHHE CIIy4allHOCTEH (TpaMBaii,
HE3HAKOMKa, B3IJIs1]] Ha IBEPb), YTOOBI MPUHTH K 3TOMY IIPOCTOMY PELICHUIO.

OpHaxx1pl, MpOCMATpHUBasi NATEHTHBIE ONMCAHUS, S HATKHYJICS HA U300peTeHne
nox nassanueM «BoponasHas ranomaxl. 4 yxe 3Ham, 4TO 3ana3abIBaHUAE
U300pETEeHHH - TOUTH KeJe3HbIi 3akoH. Ho TyT Obu1 citydaid, U3yMHUTENbHBIN MO
CBOEH HAIJISAHOCTHU.

«HM3BecTHBIC BOJI0A3HbBIC rajoiiu,- rnmucajin I/1306pCTaTeJ'II/I,- KakK IIpaBHJIo,
H3rOoTaBJIUBAIOTCA OAHOI'O pa3Mcepa. ITo* 9TOMY OHM IJIsI OAHUX BOA0JIa30B BCJIIUKH,
a Ji APpYyTux MaJibl. HpemlaraeMa;I BOJ0JIa3dHasd rajoma yCTpaHsgACT 9T
HCOOCTAaTKH 3a CYCT TOIro, 4TO OHAa UMCCT HGpGI[BH)KHOﬁ IITaMIIOBAaHHBIM HOCOK C
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IpoAO0IbHBIM NTa30M. CKBO3b 11a3 MPOXOIUT BUHT-OIPAHUUUTENh, (PUKCUPYIOITHIA
HOCOK B COOTBETCTBHMHM C Pa3MEPOM CTYIIHH BOJI0JIa3a OTHOCUTENIBHO 3aTHUKAY.

Wrak, Ha npoTskeHHa, o KparHen mepe, 100 j1eT cBUHIIOBBIE TaJIOMu JUIs
BOJI0JIA30B JIENaINCh OAHOTO pasmepa. Ha mpotsokennn 100 et ranommm Obimu
OJIHMM MaJlbl, a IpYruM Benuku. Jlroau padotanu B Heyo0Hoi o0yBu. U 3a 100
JIET HUKTO HE CJIeJIaJl rajioul ¢ MepeBUKHBIM HOCKOM!

N3o06perenue npocTeiiliee, TyT 1axe He BO3HUKAeT Bonpoc: «Kak pemars Takyro
3anauy?» Ee cnocoOeH pemuTs U MKOJIbHUK. ['0pa3ao TpyiHee NOHSTh, HoYeMy
U300peTeHNe He ObLIO CAENAHO JIET CEMBJIECAT UIIM BOCEMbJIECAT Ha3al. ..

MoryT cka3arb: rajoliiy, B KOHIIE KOHIIOB, MeJoub. Ho, BO-NIepBbIX, HE Takas yx
MEJI0Yb; BO-BTOPBIX, KPYIHEHIINE N300pETEHNUs TOXKE 3ala3/IbIBat0T, U OOt
Haao1ro. JInH3el 1 ouku 6b1IM U3BecTHBI 3a 300 JIeT 10 N300pETEHUSI TEIECKOIIA.
300 neT HUKOMY HE MPUXOJUIIO B TOJIOBY B3STh OJIHY JIMH3Y U TIOCMOTPETH HA HEE
yepes apyryto. Jlomyctum, He ObUI0 HEOOXOAMMOCTH B Teneckonax. Ho
MIOJIKOBO/ILIBI - C IPEBHEHIINX BPEMEH! - Hy KIaJIiCh B MOA30PHBIX TpyOax. M Bce-
TaKy NEPBOKIJIACCHOE MO MaciTabaM nzodpereHue 3ano3aana va 300 ner.

[Touemy?

Cunranoch, 4To JIMH3a JaeT UCKaXKeHHOE u300pakeHue. J[Be mocieaoBarenbHO
PacrosoKEHHbIE JIMH3bI JODKHBI ObUTH (TaK MOJCKA3bIBAT «3PAaBbIA CMBICI)
JaTh IBOMHOE UCKAXKEHHE. .. ITOT «IICUXOJIOTHYECKUI Oapbep» Ha TPHU CTONETHS
3aJiep>Kall MOsIBJIEHUE Tesleckona. Mexay TeM eJ1Ba JI1U MOKHO Ha3BaTh
n300peTeHne, KOTOPOE OKazaylo Obl OOJIbIIIEE, YEM TEJIECKOII,
PEBONIOLIMOHU3HPYIOLIEE BIMSHUE HA MUPOBO33PEHUE UeoBeKa. Teneckon
OTKPbUI YEJIOBEKY J1aJI€KUeE 3BE3/IHbIE MUPBI, OTOABUHYJ B OECKOHEYHOCTh
I'paHUIbl BCEJICHHOMN, IIOJJOPBajl OCHOBY OCHOB PEJIUTHH - IIPEJICTaBIEHUE 00
OrpaHUYEHHOCTH Hamero Mupa. [IpuMeHenue teneckorna Jajxo OrpOMHBINA TCIYOK
pa3BUTHIO HAyKu. TpyIHO Naxe MpeAcTaBUTh, HACKOJBKO YIILTa OBl BIiepes
COBpPEMEHHAs! IUBUJIN3ALIMSL, IOSBUCH TEJIIECKOII BOBPEMSI. ..

B onHol 3 cratent A. DWHIITENHA €CTh Takue CTpoKu: «McTopus HaydHBIX U
TEXHUYECKUX OTKPBITHI HE TAaK YK OJie-IIET HE3aBUCUMOCTBIO MBICIIU U
TBOpPUYECKUM BOOOpakeHreM. UenoBek HEMPeMEHHO HYKIA€TCsSl B KAKOM-TO
BHEILIHEM CTUMYJIE, YTOOBI H/I€s, JAaBHO YK€ BHIHOIICHHASI U HYXHa,
IIPETBOPUIIACH B ACHCTBUTEIBHOCTD. UEIIOBEK OJKEH CTOJIKHYTBCS C SIBJICHUEM,
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YTO HA3bIBAETCS, B 100, U TOJILKO TOT/Ia poxkaaetcs uaes». K coxanenuto,
MPAKTUKa COBPEMEHHOTO

n300peTaTenbCTBa yOSAUTENBHO MOAKPEIIISET 3Ty TOPHKYIO UCTUHY.

PaccmoTtpum, Harpumep, aBTOpckoe CBUAETENbCTBO K7 162593 Ha aBTOHOMHBIN
NOABOAHBIN CBETUIILHUK. Bo10/1a3y, 4TOOBI N30€KaTh HEMPOU3BOILHOTO
BCILIBITHS, HABEIIUBAIOT TSAXKEJbIN CBUHIIOBBINA IPy3: MMyCTh BMECTO HETO
MOJIBEIINBACTCS aKKyMYJISITOpHAs OaTapes AJisi cBeTuiibHUKA. [IpocTas u
ocTpoyMHas ujaesi. KoHCTpyupysi HoABOIHbIE CBETUIILHUKH, OOPOJIMCH 3a: KaXIbIi
IpaMM - B€JIb ATO JIONIOJTHUTEIBHBIN U TIOTOMY HEHYKHBIN Bec. Ho HUKTO He
oOpailiajg BHUMaHUs, YTO B CAMOM BOJI0OJIa3HOM CHAPSKEHUHU €CTh IMaCCUBHBIN

rpy3.

Hcnonb3oBaHue MacCUBHOTO rpy3a - TOT MPUHITUI JaBHO U3BECTEH B
aBuactpoennd. Eme B 40-x rogax Ha camoiierax C. B, MbptommHa OpoHs «I10
COBMECTHUTEIIBCTBY» BBITIOJIHSIA (YHKIIMH KOHCTPYKTHBHBIX 3JIEMEHTOB -
HINAHTOYTOB, JJOH)XEPOHOB U T. II.

[TonaBnstoiee OONBIIMHCTBO H300pETEHUI OCHOBAHO Ha MPUHIUIIAX, KOTOPHIE B
TOM WJIM UHOM BHJIE€ YK€ IPUMEHSUIMCH IIPU PELICHUH 33]1a4 B IPYTUX OTPACIIIX
TEXHUKHU.

CpaBHuTe 1Ba N300pETCHHUS:
Nzo6perenne Ne 112684 Nzo6perenue Ne 163892
1958 . 1964 1.

«Y CTPOUCTBO IJIs1 0YU- «Y CTPOMCTBO JJI1 OUMCTKHU IMIOBEPXHOCTEN CBAM, CTKU
BCACHIBAIOIIIETO MMAa-HAXOAIIMXCS B BOJIE, OT- TPyOKa HAcoca OT MOPCKUX JI U
4arolieecs TeM, YTO BOAOPOCIIEH, OTIIMYAI0-OHO BBIIIOJIHEHO B BUE OJE- 1IEeCs
TE€M, YTO OHO BbI-BAEMOI'0 HA CBAXO KOJIbLE- IIOJIHEHO B BUJE CMOUTUPO-BOI'O
MOTIJIaBKa, CHA0KEeH- BAHHBIX MOJIBMYKHO HA MMa-HOTO MOANPYKHHEHHBIMU TPYOKe
XOMYTOB C HOKaMu, prU(ICHBIMHA BAIMKaMU, IPUYEM OYHUCTKA MATpyOKa
OYMILAKOLIMMHU ITOBEPXHOCTH ITPOU3BOAUTCS IIPU. BEPTU-CBAU B IIPOLIECCE BEPTHU-
KaJbHOM JBHKEHUH JIOKAJIBHOTO TIEPEMEILIEHHUS TIJIABKA HA BOJIHAX), MOIIJIaBKa
IIPU -BOJIHEHUN.

N300peTeHust OTHOCSITCS K pa3HbIM MATEHTHBIM pa3jesiamMm” a ujesi y Hux oOuias:
HUWJITUHIpUYECKAst KOHCTPYKIHUS (CBast, TpyOa), HaxoAs1Iascs B BOJAE, MOXKET
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«CaMOOYHINATHCS KOJIBIIEBBIM ITOTIABKOM, ITEPEMEIAIONTUMCS TIPY BOJIHCHUH.
Ho BTOpOE M300peTeHne CaelIaHO TOJIBKO Yepes

HIECTh JIET NOcJie epBOro. IIpoiayT rosipl, 1 KTO-TO BHOBb UCIIOJIB3YET 3TY HJICHO
IPUMEHUTENBHO K IPYTroil KOHCTPYKIMH (HE 00s13aTEIbHO J1aXe
UUJTUHIPUYECKOMN ).

371ech OTYETIMBO NPOSBISIETCS HU3KUI YPOBEHb OpraHU3ally U300peTaTeNIbCKOro
TBOpuecTBa. ECTh 001N TPUHIUI, OO KITH0Y K LEJNON Ipynine H300peTeHuid,
HO TOCJI€ OJJHOKPATHOTO UCHOJIb30BAHMS 3TOT KJIFOUY BHIOPACHIBAIOT U B €Jie-.
IOYIOIUN pa3 MPUXOAUTCS 3aHOBO UCKATh PELIEHHUE ITyTEM JOJITUX «Ipod 1
OLLINOOKY.

14

BbriBaeT u Xy»Ke: K04 BEIOPACHIBAIOT, Jlaxke He ucnoiib3oBaB! Kak-To B )KypHae
«M300peTaTens U palluoHaIN3aTopy MOosBUIACh exuaHas 3ametka. Hekuit P. [letn
u3 Cankrt-IlerepOypra, TOBOPUIIOCH B 3aMeTKe, Moydui npuBuieruto Ne 22347 Ha
MHEBMATUYECKYIO 3aIIUTY MapOB0O3a MPU CTOJIKHOBEHUU: MO MBICITU M300peTaTes
BIIEpE/I [MAPOBO3a pa3MeIalIcs HalyBHOW PE3UHOBBINA aMOPTU3ATOP.
3akaH4YMBajIach 3aMeTKa Tak: «PazymMmeercs, Ipy NEPBOM ke COJIMIHOM yJaape
U300peTeHHe JIOMHYIIO ObI ¥ B IPSIMOM U B IEPEHOCHOM CMBICIIe». UTO X, B
IPsIMOM CMBICIIE U300pETEHUE MOTJIO OBl U JIOMHYTh.-3aTO B IEPEHOCHOM CMbICIIE
OHO 0Ka3aJIOCh BECbMa JKUBYYUM: Ul HAAYBHOIO aMOPTU3aToOpa Oblila BHOBb
HaieHa npyrumu uzooperarensimu. CoBeTckuii nzoOperaTesib MopeB moJTyqu
aBTopckoe ceuaeTenbcTBO Ne 115000 Ha HagyBHOM MEIIOK-aMOPTU3ATOP IS
aBuanaccaxupoB. Bckope amepukanny lannopy bena Berganu matent Ne
2931665 Ha aHAaTOTUYHBIM aMOPTU3aTOP I MO(GEpPOB. 3aTeM Ha KEJIEe3HBIX
noporax @paHIMK CTaIU IPUMEHATh HaAyBHbIE aMOPTH3ATOPBI, IPEJOXPAHSIOIINE
rpy3bl OT yAapoB B myTu. Hakonen, nosBuiock cooOuieHue, uro B ['amOypre
BEJIYTCS OMBITHI MO0 MPUMEHEHHUIO HAYBHBIX MEIIIKOB U3 PE3UHBI WM HEMJIOHA JJIs
NIPEAOXPAHEHHUS TPY30B OT yAApOB MPH KAYKe. ..

AHanu3 n3o0perenuii (ObUIM MPOAHATM3UPOBAHBI THICAYN ABTOPCKUX
CBUJIETENBCTB U MATEHTOB) IMOKA3BIBAET, UTO CYLIECTBYET HECKOJIBKO JIECATKOB
OOLIMX NPUHLIMIIOB, JIEXKAIUX B OCHOBE OOJIBLIIMHCTBA COBPEMEHHBIX
U300peTaTeIbCKUX HICH.

[TpuBeny npumep. UToObI 1IaXTHAsE KPETIb Jy4llle MPOTUBOACHCTBOBANA 1aBIICHUIO
BBIIIEJICKAIINX TOPHBIX MOPOJI, MEPELUTH OT IPSIMBIX OAJIOK K apOYHBIM.
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Hekortopoe BpeMs ciiyCTsl 3TOT IPUEM ObLI HCHOJIB30BAH U B THAPOCTPOCHHUH: HA
CMEHY NPAMbBIM IJIOTUHAM MPUIUIA apOYHbIe. B TOpHOI TEXHUKE CleayOMUM
1arom ObLI MEPEX0/1 OT KECTKOU apou-

HOM KpEIH K NOAATIMBOM IIAPHUPHON. TOYHO TaK K€ BCIE 32 apOYHBIMHU
IUIOTUHAMHU OBbUIM CO3JaHbl MOAATIMBbIE LIAPHUPHBIE TIOTUHBI.

[Ipon3BOACTBO 3KCKABATOPHBIX KOBIIEH - COBCEM JIpyras 00J1acTb TEXHUKH,
OJIHAKO U 3/I€Ch Ta XK€ JIOTMKA Pa3BUTHS: CHayaja NepeIHssl KpOMKa KOoBIIa Oblia
npsiMoi 1 3yOuaTol (OHa 1ake BHEITHE MOX0/IUJIa Ha MPSMYIO TUIOTUHY ),3aTeM
NOSIBUJICS apOYHBIN KoBIlL. «Hazao monarate,- mucal s B IEpBOM U3JIaHUU STOU
KHHTH,- CIIETYIOIINM, ITOKa €Ille HE CACIaHHbIM, IIIaroM OYyJET CO3AaHue
NOAATJIMBBIX IIAPHUPHBIX KOBILIEH». [TporHo3 okazalicst BEpHbIM, U BCKOPE 4
yBujen B «bromierene nzo0pereHuin» aBTopckoe cBuaeTenbcTBo No 284715:
«KoBuI k MamuHe 715l HOrpy3KH MOPO/Ibl, BKIOYAIOIIUN JHUILE C PEXYLIEH
YacThl0, OOKOBBIE U 3a/IHIOI0 CTEHKH, OTIMYAIOIIUNICS TEM, YTO C LEIbIO
YMEHBIUIECHUS! HAIOPHBIX YCUIU-U MPU BHEIPEHUH KOBIIIA €r0 PEXKYIasi 4acTh
BBITIOJIHEHA MO MIMPUHE KOBIIA COCTABHOM C CEKIUSMU, KaXKasi U3 KOTOPBIX
HIAPHUPHO MPUKPEIICHA K JTHUIILY».

[Tponomkas aHanu3 U300peTEeHU, MOXKHO OOHAPYKUTh OOLIUI I Pa3HbIX
oTpaciieil IPUHLIUII - OTYETIUBYIO TEHJACHIIUIO IIEpeXo/ia OT NPSIMOJIMHENHBIX
00BEKTOB K KPUBOJUHEHHBIM, OT IUIOCKUX MOBEPXHOCTEN K CPepuiuecKkum, OT
KyOMUYECKHUX KOHCTPYKIIMH K IIapOBBIM.

CyImecTByIOT U IpyTrue 00IIre MPUHIIUIIBI, U3 KOTOPBIX KaXKABIH TaeT «KyCT»
n3zo0perennii. Bce 3T0 maTeHTOCTIOCOOHBIE U pa3HbIe U300PETEHUS, B OCHOBE
KOTOPBIX JISKHUT OOIINI NPUHIUIL. 3HAS TAaKUE TMPUHIIUTIBI U yMEsI HMA
I0JIb30BAThCS, MOYKHO CYIIIECTBEHHO IMOBBICHTD K.IT.JI. TBOPYECKOM paboThI. DTO
0JIHA U3 TJIABHBIX MPEINOCHUIOK CO3aHMsI PAlMOHAILHOW CUCTEMBI PEIICHUS
M300peTaTeIbCKuX

3agay.

* sk ok

3anaBas Bonpoc: «Kak nenarorcs u3o0peTeHus?» - 4acTo 3a0bIBAIOT, UTO
M300peTaTeNnbCKoe TBOPUECTBO HE €CTh YTO-TO HeM3MeHHOoe. B pa3Hbie smoxu
n3o00peranu mo-pasHomMy. [loaTomy yTBEepKICHHS, OTHOCSIIHECS K TBOPUYECTBY
COBPEMEHHOTO M300peTaTes, Hellb3s (0e3 MompaBoK Ha BpeMsi) OCHOBBIBATh Ha

(dakTax, CBA3aHHBIX C U300peTeHusaMHu, caenanabiMu 50 wiu 100 ner Hazan.
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Opnako 4aie BCero UMEHHO TakK U MOCTYMmaroT. OMUCHIBACTCS UCTOPHUS KAKOTO-
100 U300pEeTEHUS U caMO COOOM MoIpa3yMeBaeTCsl, UTO BBIBOJIbI UMEIOT CHITY U
IIPY PEIICHUU COBPEMEHHBIX TEXHHMUECKHUX 3a/1a4.

«M3BecTHO,- nuiuet, Hanpumep, H. Cepena B kaure «Pa«Oounii-nu3zo0perareinby,
yTO aHrMiickuii uzooperarens ['enpu beccemep (1813-1898), ne Oyayuun
METaJUIyproM U He pacrioynarasg HeoOXOAUMbIMU TEOPETUUECKUMU CBECHUSMH,
HMIMPUYECKU OTKPBUI U 3anaTeHToBal B 1860 roxy crnocob nepesesna KuaKoro
YyryHa B JINTYIO CTajb IIyTE€M IIPOJYyBa CKBO3b HEr'O CKAaTOr0 BO3yXa BO
Bpataroiemcsi Koupeprepe. CreoBareabHo, B Uucie u3o0peraresneil ectb u
TaKHe, KOTOPbIE HE UMEIOT JOCTATOYHBIX TEOPETUUECKUX TTO3HAHUH, UX
M300pETEHHUS SIBIISIIOTCS PE3YJIBTATOM IBITIIMBOW MBICIH U YIOPHOTO,
KpOIIOTJIMBOTO TpyAa...» 1

beccemep nelicTBUTENHHO MPUIIIET K CBOEMY H300pPETEHHIO Ha OIIYIh, HO ceilvac,
CITyCTS CTOJIETHUE, B TOM K€ METaJUTypruu UCKaTh HOBOE AIMITUPUUYECKUM ITyTEM
KpaifHe HepalMoHaIbHO. B3sSTh X0Ts OBl CTOJIb YACTHYIO JUISl METAJUTypruu 3a/1a4y,
KaK CO3JIaHKE HOBOTO KapOIMPOYHOTO CIjiaBa. BOT 4TO TOBOPUT 00 3TOM aKageMHK
I1. Kamura:

«IIpruMeHeHne SMIUpU3Ma B 3TUX UCCIET0BAHUIX OOBIYHO CBSI3aHO C TPYAOEMKUM
HAKOIUIEHUEM OOJbIINX KOJUYECTB ONBITHBIX JAHHBIX U C OOJIBIION CIOKHOCTHIO
X CHCTEeMaTHu3alluy M UCIoJIb30Banus.,. Ham u3BectHo okojio 100 s3neMeHTOB,
KOTOpbIe 00pa3ytoT ciiaBbl. [1010kMM, YTO onMcaHue HYKHBIX CBOMCTB OJIHOTO
MeTajljla WM CIUIaBa, €ro MPOYHOCTH, KAPOIPOYHOCTH, YIIPYTOCTH,
AIEKTPONPOBOIHOCTH U T. [. 3aHUMAET OJHY CTpaHuLy. s onmucaHus CBOMCTB
camux 3JieMeHTOB noTpedyetcs 100 cTpanul, AJig onucaHus OMHAPHBIX CIUIABOB
notpedyercs yxe 10 Teicsiu crpanul. CriiaBbl TPOMHBIX CUCTEM 3alMYT MUJUTMOH
cTpanull. Takum 006pa3oM, SMIUPUYECKUI METO/ U3YUEHHSI UMEET CBOU
€CTECTBEHHbIE Npeaeb»2. JleCcTBUTENbHO, eCIM OECCUCTEMHO NepedupaTh Bce
MBICIIMMBIE BAPUAHTHI PELICHUS COBPEMEHHON TEXHUYECKOM 3a/1a4M, TO HE XBATUT
YEJI0BEYECKON KNU3HU. M0KHO, KOHEYHO, PACCUMTHIBATH HA CIIyYalHYIO yJady-
BpOJE TOW, KOTOpas B CBOE BpeMs nomoria beccemepy. «Takue
MHOTOKOMITOHEHTHBIE CILIaBbl,- npoaosnkaet [1. Kanuna,- MoxeT ObITh, ObUIH
HaWJICHbI CIIy4YailHO, HO BEPOSITHEE- UHTYUTUBHBIM «HIOXOM)» TAJIIAHTIIMBOTO
Y4EHOI'0, KOTOPBIM, KaK HCKYCHBIN [TI0BAp, YMEET ITOTOBUTh BKYCHEE IPYTHX.

Ecmu ecthb WHTyHWIMA, 3HAYUT, €CTb H 3aAKOHOMCPHOCTH. 33&8‘18 HAayYKH - BBISIBUTDH
9TH 3aKOHOMCPHOCTH).
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Bo Bpemena beccemepa n3o0perareiib BbIHYX/AEH ObUT UATH K UEIH METOJOM
«1po6 U oMmKOOK», pacCUMTHIBAsI HA TEPIICHUE UM CYACTIIMBYIO HAXOJKY - TOT1a
JIPYTUX METOJ0B TBOPYECKOM pabOThI MPOCTO HE 3HAIU. Tenepp monoxeHue
HECPAaBHUMO U3MEHWIOCh, U300peTaTeabCcKas 3a1a4a, Kak paBuio, MOXKET ObITh
pellieHa B pe3yJibTaTe IJIaHOMEPHBIX MBICIUTEIbHBIX Onepauuii. I’ maBHoe
3HaYeHHe NMpUoOpeTaeT NpaBUIbHAS OpraHU3aIMs TBOPUECKOIO MpoLecca, a He
KOJIMYECTBO JHEH, MECSLIEB, JIET, 3aTPAYEHHBIX Ha CJIENbIEC TOMCKH.

OTnaBas JOKHOE TEPIICHUIO, IPUCYIIEMY BEJIUKUM HU300peTaTessiM MpOILIoro,
HEJb34 3a0bIBaTh, YTO COBPEMEHHBIN H300peTaTeIh MOXKET U JOHKEH paboTaTh
uHaye. B Haiie BpeMst 1oJirue NOMCKU UIEH, PELIEHUSI CBUIETEIbCTBYIOT HE
TOJIBKO O HACTOMYMBOCTU M300pETATENSA, HO U O IUIOXOM OpraHu3aluy TBOPUYECKOU
paboThI.

k sk ok

TBOpYECTBO BIOJIHE COBMECTUMO C CUCTEMOM, C IMIIAHOMEPHOCTHIO. TBOPYECTBO
XapaKkTepU3yeTcsl He 03apEHUEM U BJJIOXHOBEHUEM, a pe3yJibTaTtoM padoThl. Ecnu
CO3/IaHO HEYTO HOBOE, 3HAYUT, paboTa TBopuecKkas. J[eio BOBCe HE B KOJIMYECTBE
«1po0 u omuboK». 3a7a4i MOTYT U JOJDKHBI PEIIaThCd YMEHHEM, a HE YUCIIOM
TMIOMBITOK.

Huxkto He COMHEBACTCA,, HAITPUMCEP, YTO ITOJTYUCHHUEC HOBOI'O XUMHUUYCCKOI'O
BCIICCTBA - TBOPUYCCTBO. OI[HaKO OeCcUHrCIICHHBIE XUMHYECKHUE BCIICCTBA
IMOCTPOCHBI U3 OAHUX U TCX KC KTHUIIOBBIX ﬂGTﬁHCﬁ)) - U3 XUMHWYCCKHUX 3JICMCHTOB.
MO3>KHO IBITAThCS CO31aBaTb HOBBIC XUMHUYCCKHUC BCUICCTBA, HAYTa[ HO,ZI6I/IpaH
Pa3HbIC KTHUIIOBBIC ACTAJIM. Tak paHbIIC U ACIIAIN AJIXUMHUKH. A MOXHO HU3Yy4UTHb
HC TOJIbBKO «THUIIOBBIC JCTAJIH (XI/IMI/I‘{GCKI/IG BHGMCHTBI), HO M 3aKOHBI UX
COCOIHMHCHUA. OTHUM 3aHUMAaCTCS COBPCMCHHAA XUMHMAL. HoBrie BCIICCTBA,
CO3JJaHHBIC U CO34aBACMbIC COBPEMCHHBIMU XMMHUKaAMH, HAMHOI'O CJIOKHEC CCpHOfI
KHCJIOTBI, KTBOPUYCCKU» OTKpBITOfI anxumukamMu. Ho kto CKaXXCT, HAIIpUMCEP, UYTO
CUHTCTHUYCCKHC ITOJIMMCPHI - 9TO HC PC3YJIbTAT TBOp‘{CCTBa?!

TBOpPUECTBO - MOHATHE MEHSIIOLIEECS: €r0 COAEPKAHUE TOCTOSIHHO OOHOBIISETCS.
OnHu BUIBI J€ATEIbHOCTH UCKITIOYAIOTCS U3 KATErOPUU TBOPUYECKUX, APYTrHe
(Oosee cilokHBIE) BKIIOYAIOTCS. BbU10 Bpemsi, Koraa Jjaxke mpocThie
apuMeTHIECKUE 3a]]a4l CUUTATUCH TBOpUeckuMu. B XV Beke o/inH ydeHbIi
B35UICSI HAYYUTh KyIIE€YECKOTO ChIHA CJI0KEHHIO, HO Harucall (MMCbMO COXPAHWIIOCh
JI0 HAILLIEro BPEMEHHU ), YTO YMHOKEHUIO pUMCKUX LUPp 00yyaTh HE cMOkeT. B
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IMHUCbMC COACPIKHUTCA COBET OTIIPABUTH YYCHHUKA B HTaJ'H/IIO, rac BO3MOXKHO, €CTh
XOpouiue CricquaJaIrcCThl IO YMHOKCHUAIO. ..

15

Becw cMbIca Teopun H300peTaTeNbCTBA, B CYITHOCTH, COCTOMT B TOM, UTO 33J1auH,
CErOJHS IO MPABY YUCIAIINECS TBOPUECKUMU, OHA MO3BOJIAET PEIIaTh HA TOM
YpOBHE OpTraHU3aIlii YMCTBEHHOTO TPyAa, KOTOPBINA OyIeT 3aBTpa.

Korma-to BenuyaimmmMuy JorajgkaMu ObUTA UJEU O BO3MOKHOCTH COCIMHUTD
apoBOil IBUTATENb C KOpadyieM U MOJIYYUTh MAPOXO0/1, COSTUHUTH MapOBOU
JBUTATEIb C PEIBCOBOM TEIEKKOW U MOJTYYNATh NapoBo3. FiMeHa nx aBTopoB
BOIILUTM B ucToputo. Ho He mbITaliTech BCIOMHUTD, KTO U300PEJI aTOMOXO/I.
[IpocTbie KOMOMHAIIMOHHBIE TPUEMBI, OBIBIINE KOT1a-TO BEPIIMHON TBOPUYECTBA,
ctanu oobmenoctynubiMu. B «OcHoBax n3o00peraTenbCcTBa» paccka3zaHo O 3a/1aue,
nocTaBUBIIEH B TynuK JaucoHa. CyTh 3aJ]a4u TaKOBa.

DMCcoH JIMYHO OeceoBal ¢ TEMU, KTO XOTeJ MOCTYNUTh K HEMY B J1a00paTopHIO.
OH paccrpamuBai 00 ux IIaHax, MHTEPECOBAJICS, €CTh JI Y HUX UJEH, KOTOPhIE
OHH CTPEMUIIUCH OBl pa3BuTh. OTHAKBI HEKUI MOJIOION YEIIOBEK CKa3all
DIIMCOHY, YTO y HErO €CTh 4yIE€CHAs UAES.

— Yynecnas? - nepectpocuit 31ucoH. Moo/10#1 4enoBek 00bsICHII:

— 51 xouy u300pecTy yHUBEpCAIbHBINA pacTBOpUTENb. [loHMMaeTe, JKUIKOCTb,
KOTOpas Obl BCE pacTBOpSIA.

— YHUBEpCaIbHBIA PACTBOPUTENH? - YAUBUIICS DIUCOH.- CKaXuTe, a B KaKOu
1OCY/JIe BbI COOMpaeTeCh €ro XpaHuTh?!

Moso10i1 yenoBeK pacTepssHHO MTPOMOJTYAI. ..

U BoT «IInoHepckas npasaay» npeioxkuia 3Ty 3aady IKOIbHUKaM 5-7-X
KjaccoB. Pepakius gana MHE BO3MOKHOCTh MO3HAKOMUTRLCS C MOTYYCHHBIMU
otBetamu. M3 3000 yyacTBOBaBIIMX B KOHKYpPCE MMUOHEPCKUX OTPs10B Oosiee 2500
CIPABWIKCH C 3aa4€id, OIIETOMUBIIEH DIUCOHA.

Bot HekoTopbie OTBETHI: « XpaHUTh paCTBOPUTENb HAJIO MPU HU3KOM TeMIEparype,
B 3aMOPOKEHHOM BHJie» (6-1 kiacc); «Hamo xpanuTe pacTBopuTeb B TBEPAOM
Buje» (6-i knacc); «PactBoputens OyAeT MPOBOAHUKOM, IIOPTOMY €0 MOYKHO
XPaHUTh B 3JIEKTPOMArHUTHOM MOJIe, KaK miaa3my» (7-i1 kiacc).
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[TonBeka Ha3am Ujess COXpaHEHUST YHUBEPCAITBHOTO PACTBOPHUTEIIS B IPYTOM
arperaTHOM COCTOSIHMH, B XUMHUYECKH CBSI3AHHOM BHJIC WJIU B DJICKTPOMAarHUTHOM
noJie ObL1a ObI IIEJIEBPOM M300peTaTeNbCKOro TBOpUecTBa. Ceityac TakuMu
preMaMHi YBEPEHHO BIIAJCIOT MKOJIHHHUKH.

Pa3Be n300peTaTesIbCTBO OT ATOTO MpeKpaTuiock? Bo3HUKIIN HOBBIE, OoJiee
CJIOKHBIC 3a7[aud U HOBBIC, 00JIee TOHKHME TPUEMbI UX PEILICHUS.

JlomycTum, mpoM30MIET CAMOE «CTPAILIHOE)» - PELIEHUE COBPEMEHHBIX
M300peTaTeNbCKUX 3a/1a4 y1acTCA MOJHOCThIO aBTOMAaTU3MpoBaTh. UTo *e, cpaszy
BO3HHMKHYT HOBBIE 33]1a4M - 00Jiee BHICOKOTO MOPAJIKA CII0KHOCTH.

Mup Oe3rpaHudcH, BCEIICHHAsI HEMCUepIiaeMa, U 4eJIOBEYCCKOMY YMY HUKOT/Ia He
rpo3uT 6e3padboTuIia.

NAEAJIBHASA MAIINTHA

CymiecTByeT HauBHOE, HO PAaCIIPOCTPAHCHHOE MHEHHUE, OYITO HOBBIE MAIIIMHBI,
MEXaHU3MBbI, TIPUOOPHI BOZHUKAIOT «M3 HUYETO»: CHavYajla HUIEeTO HET, HO
MPUXOAUT BEIMKUH U300peTaTesb U CO3AaeT HEUTO BIOJIHE TOTOBOE. [1o Takoi
IPUMEPHO CXEMe€, ECJIM BEpUTh MHU(aM, B CBOe BpeMsl MosiBUIach OoruHs AdurHa
[Mannaga: B3mMaxHyn ['edect Tomopom, MOIIHEIM yIapOM pacKoJIoi uyepern 3eBCy,
HE TIOBPEJIMB €MY, U BBIIILJIA HA CBET U3 TOJIOBBI TPOMOBEPKIIA MOTYyYast
BouTenbHUIA OoruHs Aduna [lammana. B monHoM BoopyxeHuu, B O6iectsiieM
nieMe, ¢ KOMbEeM U IIIUTOM TMPECTaa OHA TIepe]l M3YMJICHHBIMU O4YaMu OOTOB-
OJIMMIUHUILEB. .. *

MaumHel, 0HAKO, HE BBIXOJAT U3 FOJIOBBI H300peTaTessl «B MOJHOM
BOOpYXeHUN». OHU POKIAIOTCS CIA0BIMU U KPEITHYT IIOCTEIIEHHO, BOMpast B ceOsl
MHoTrue u3o0pereHus. Ha puc. 4 nokazana, Hanpumep, IBYXCOTIETHSS UCTOPUS
rpeOHoro BuHTa. M300perarenbckast MbICIIb 1A TPEMS Pa3HBIMU MY TSIMU - B
Ka4yeCTBE MPOTOTUIIOB OBLIN B3AThI KPbUIbsI BETPSHON MEIbHULIbI, BOJOIOIBEMHBIN
BUHT ApXHMENA U BOJSHOE MEJIBHUYHOE KOsiecOo. KaKIblil MpOTOTHII pa3BUBAJICS
YCHWIMSIMU MHOTUX H300peTraTeneil B pasHbix ctpanax K Tpu nenu n3oopereHuit
NOCTENEHHO CONMXKAIMCH U IPUBEIIM HAKOHEI] K TIOSIBJIEHUIO COBPEMEHHBIX
rpeOHBIX BUHTOB.

3a m000# COBPEeMEHHOW MAITMHOM (3TO OTHOCUTCS TaKKe K MEXaHU3MaM, K
MPOU3BOJICTBEHHBIM MPOIIECCaM, CIOBOM, K JTFOOBIM TEXHUYECKUM OOBEKTAM)
CTOSIT AECSATKHU, COTHU U THICSIYM MOCIIEIOBATENIbHBIX M300peTeHnil. J{axke mo Takoit
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HECJIOKHOM «MaIMHEe», KaK KapaH Ialll, BBIIaHO O0JIee MBAAIATH THICSY MMATCHTOB
Y aBTOPCKHUX CBUJIETENIHCTB!

Kaxxnmoe n3o00perenre moATaIKUBACT pa3BUTHE MAITMHBL. B may3ax Mexay 1Byms
«TOJTYKAMW» MAllIMHA OCTACTCSl HEM3MEHHOW. PaHbIIe 3TN MpOMEXyTKH OBbLITH
JUTUTEIbHBIMU, MAIIMHBI COBEPIIIEHCTBOBAIUCH MeIJIeHHO. [IyTh OT nmepBoro
AKCIEPUMEHTAJILHOTO 00pasiia 0 MepBOM MPAKTUYECKHU MPUTOTHON Belr
3aHUMaJ AeCATKU JieT. Hanpumep, uaes 31eKTpUYECKOU JTaMITbl HAKaJTUBAHUS
BO3HHUKIIA enle B Hayasne XX Beka. [lepBbIil ONBIT OCBELIECHUS PACKAJIICHHBIM
POBOHUKOM ObLT TTocTaByieH B 1840 roay. A mepBas namiia, IpUroaHast s
MacCOBOT'0 UCIOJIb30BAHUS, TOSIBUIACH JIUILIb TPULATH JIEBSTh JIET CITYCTH.

ey
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Puc. 4. JIByxcoTaeTHss UCTOpUsI TPEOHOIO BUHTA.

B Hamie BpeMsi MalMHbl, MEXaHU3MbI, IPUOOPHI B3POCIICIOT HAMHOIO OBICTpEE.
Hanpumep, unest onTuueckoro KBaHTOBOTO reHeparopa (Jiazepa) BbICKa3aHa B
1952 rony, yepes nBa roja y»xe NpOBOJMINCH UCIIBITAHUSA IIEPBOrO TAKOTO
npubopa, a ene yepe3 MWecTh JeT HaJlaXKEH MPOMBIIUIEHHbBIN BITYCK
Pa3HOOOpa3HBIX JIA3EPOB.

MarmuHsl pa3BUBAIOTCS MOCTOSTHHO, U TO3TOMY B M300pETATENbCKUX 3a/1a4ax
HUKOI'/Ia HET HeJocTaTka. Mex 1y TeM U300peTaTeinn 3aHUMal0TCs pelieHuEM
HOBBIX TEXHHUYECKHUX 3a/1a4, KaK MPaBUIIO, OT CIy4as K CIydaro.

Kak rmokasaiu aHKeTHBIC ONPOCHI, CYIIECTBYIOT, TAK CKa3aTh, JBa THIIA
OTHOIIICHUH MEX Iy m300perareaeM u 3aaadeii. M3 gecsatu uzo0dperaresicit BoceMb
Kak OblI BBKH/IAIOT, IIOKA PEIICHHE 33/1a4l CTAHET OCTPO HEOOXOIUMBIM, U JIUIIIb
II0CJIC ATOr0 MPUCTYNAIOT K padote. TyT, B CYIITHOCTH, 3aJlaya caMa HaXOUT
n3o0peTaTes.

Hpyrue nzodperarenn BeAyT aKTUBHBIN MOMCK HEPEIIEHHBIX TPOOIeM: 3Has, YTO
TpeOOBaHMSI K TAHHOW MaIlTMHE 3aBTPa BO3PACTYT, U300PETATENN YKE CETOMHS
BBISIBIISIIOT TEPCIICKTUBHBIC 33191 U PEIIAIOT MX, UCIIOJIb3Ys Hanbosee
COBPEMEHHBIE TEXHUUYECKUE CPENICTBA.

Paznuuue Tyt BecbMa cymectBeHHoe. [IpeacTaBpre cede, 4TO YEIOBEK TOJIKAST
BaroHeTKy. M0OXHO, TOJIKHYB BaroHETKY, XaTh, IOKa OHA OYJIET ABUTATHCS 110
WHEPINH, a TOTOM CHOBA TOJIKHYTh. MOXHO MOCTYTUTh WHAYE, HETIPEPHIBHO
MO/ITAJIKUBATh BaroHEeTKy. [IOHATHO, 4TO BO BTOPOM ClTydae CKOPOCTh JIBFKCHHSI
Oyzet 3HaYUTEebHO O0JbIe. Tak 00CTOUT AEN0 U B H300peTaTEeIhCTBE.
HanaxeHHOE MPOM3BOICTBO JIBMXKETCS, HE BCTpedasi NPEISITCTBUH, U
M300peTaTes 0 KaXeTCs, YTO HET OBOAOB K TBOopUecTBY. I[ToToM BipyT
MOSIBIIIETCS KAKOE-TO «y3KOE MECTO», HaIlPUMEP BO3HUKAIOT 1epedou B
cHaOXeHNM MaTtepranamMu. ToabKO Toraa n300peTaTeh IPUHNUMACTCS 3a PEIICHHE
po0IeMbI, BOSHUKHOBEHNE KOTOPOH JIETKO OBIJIO MPEBUIETH PAHBIIIC.

Jlonroe BpeMst CYMTAIOCh, YTO MacCOBOE M300pETaTENLCTBO BOOOIE TpedyeTces
JIMILb JUJISl yCTPAHEHUs «y3KHX MeCT» Npou3BojicTBa. M300peTarenu
paccMaTpUBaIUCh KaK HEKUU pe3epB, KOTOPBIM HAaJ0 BBOAUTH B I€MCTBUE JIUIIb B
«aBapUMHBIX» cydyasx. B nepBbie MOCIEBOCHHBIE IO/l TAKUX CIIy4aeB ObLIO
JOCTaTOYHO, YTOOBI «HATPY3UTh» HOBATOPOB. HO MPpOM3BOACTBO HAIaKUBAJIOCH,
nepedou, TPYAHOCTH U NIPOUYUE Ky3KHE MECTa» CTAHOBUWJIUCH BCE 0O0JIee PEIKUMU.
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A 4ucno JoAeH, CTpeMSIIIUXCS He TOJILKO MPOU3BOIUTh, HO U COBEPIIICHCTBOBATH
poLecc MPOU3BOACTBA, OBICTPO YBEIMUYUBAIOCH. Tenepb, B epruo pa3BEPHYTOIO
CTPOUTENILCTBA MATEPUAIBHOM 0a3bl KOMMYHH3Ma, U300peTaTeIu He JOJIKHBI, HE
MOTYT OTPaHUYUTHCSI OOPHOOH € «y3KUMHU MecTaMu» TeXHHUKY Ha/l0
COBEPILIEHCTBOBATH MOCTOSTHHO U IJIAHOMEPHO.

Knatb, moka BOBHUKHET «y3KO€ MECTO», TOPMO3SIIEE Pa3BUTHE MPOU3BOCTBA,
BCE PABHO UTO J1aTh 000CTpeHUs O0JIE3HM | JIUIIb TOT/A 33 TyMbIBaThCS O €€
nedeHuu. Eciu mpou3BOCTBO BBIBUHYJIO 3a]1a4y - 3TO 3HAYUT, YTO PEIICHUE
HYKHO YK€ B JIJaHHBI MOMEHT. A Ha TIOMCKHU PEIICHUS, HA KOHCTPYKTOPCKYIO
OTpabOTKy U TOBOJKY M300pETEHUH, HAKOHEI], Ha BEIIECTBEHHOE BOILJIOMICHUE
UJIEH - TaXKE B JIyUIIEM CITydae - Hy»KHO HeMalo BpeMenu. [loueMy xe Bce 310
BpEMSs HEOTJIOKHAS 3a/1a4a JOJDKHA KAaTh?!

«Yarre Bcero n3o0peraTenbcKas 3aa4a BOSHUKAST y MOCTEIN O0IHHOTO,- TTHIIET,
OoTBeuas Ha aHkeTy, uzooperarens U. I1. Xmenbuonok (MpkyTtck).- beiBaer Tak,
YTO CYIECTBYIOUIUMU UHCTPYMEHTAMHU MbI HE MOKEM CITaCTH KU3Hb YEJIOBEKY,
HaIpuMep, U3BJIeYb HHOPOIHOE TeIo U3 OpoHxa. BoT Torma HaunHaen» gymaTh o
CO3/TaHUHM HOBOTO HHCTPYMEHTAY.

K coxxanenuro, Tak paboTaroT u300peraresid BO MHOTUX OTPACaX TEXHUKHU. BoT
qro numeT u3obperarens JI. u3 ropoaa JIkichBa:

16

«Kaxk-To Ha 3aBO/Ic BO3HUKJIA OCTpasi HEOOXOAMMOCTh CHU3UTh PACXO/I
neUIMTHOTO MaTepualia, UayIIero Ha MOKphITHE U3Aenuil. MHe ynanock
pa3zpaboTtarh crnocod OAHOCTOPOHHEH METAJUTU3AIMHY, U 5 TIOTYYUIT aBTOPCKOE
CBUJICTEIHCTBO HA U300PETEHUE).

JI.- TeXHONOT MO CHEeUUATIbHOCTH, UMEET MPOU3BOJCTBEHHBIN cTax 33 roxa. M BoT
3a TPETh BEKa OH CJieJlajl BCETrO OJIHO M300pETEeHHE - U TO JIMIID 10 CIydaro
«BO3HMKHOBEHHS OCTpoi HeoOxoaumocTu»! Ho pasBe u 6e3 «ocTpoit
HEOOXOIMMOCTHY HEJIb3s1 OBIJIO UCKATh HOBBIC CIIOCOOBI PKOHOMMH MeTajijia?
'MO0>KHO HE COMHEBATHCS, UTO ITOT O€3yCIOBHO OJIapEHHBIN YEJIOBEK 3a TPETh BEKa
cMor ObI clienaTh JECATKU IICHHEUITNX N300peTeHU .

n CIIc OAHO IIPUMCYATCIIbHOC BHICKA3bIBAHKC!

«Haunnaem paboty ¢ TOro, 4To ynupaemcsi B CTEHKY»,- TOBOPUT B CBOEH aHKETE
n3o0perarens, rnaBHbIN nHxeHep 3aBojaa JI. C. iBanoB (CtaBporoib).
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Heckonbko necatuiieTuil Ha3aJl MOYTH BO BCEX OTPACIIAX TEXHUKHU
M300pEeTaTeILCTBOM MOKHO ObLIO 3aHUMATHCS AMU30IUYECKU. YeToBeK cunTaics
u300peTareseM, ecliy 3a 1eCATh- MATHAAUATh JET OH MOoJIy4all OJHO-ABa aBTOPCKUX
CBHJIETENICTBA. B Hallle Bpemsi TeMIIbl pa3BUTUS TEXHUKU PE3KO YCKOPHIIHCH,
HEMPEPHIBHO PACTET U MOTPEOHOCTh B M300peTeHusX. MaluHbl Bce ObicTpee u
ObICTpEe BBITECHSIOTCSI HOBBIMH, 00JIE€ COBEPIICHHBIMU. B 3THUX yCIoBUAX yKe
TPYJIHO CUUTATh NU300peTaTelIeM YEIOBEKa, KOTOPBIM 3aHUMAETCS CO3/JaHUEM
HOBOT'O OT CJIy4as K CIIy4ar0 M peraeT n300peraTeabCKue 3a/1aun, CKakeM, pa3 B
IATh - JECATH JieT. Beb HE cuuTaeM Mbl MIEBIIOM Y€JIOBEKA, KOTOPHIM MOET pa3 B
rojy...

Ecnu pemars n300peraTenbCKue 3a/1a4u ¢ OOIbIIMMHI NPOMEXKYTKAMH, TO OIBIT U
HaBBIKU, TPUOOPETEHHBIC B MPOLIECCE TBOPUECKOM pabOThI, Oy IyT yTpauynuBaThCHI.
Kax b1l pa3 npuaercs 3aHO0BO IPUOOPETaTh H300pETATENBCKYIO KBATH(PUKALIMIO.
[TocTostHHas TBOpUeckast paboTa, HA0OOPOT, OOOraIaeT apceHal NPUEeMOB, JAeT
YBEPEHHOCTh B CBOMX CHJIAX.

XapaKTepHo, YTO IIOYTH BCC I/I306peTaTCJII/I, BCAyHInue (HO JaHHBIM aHKCTHBIX
OHpOCOB) AKTUBHBIN MOUCK 3agad, UMCIOT 'HpI/I CPaBHUTCIIBHO HeOOJIBIIIOM CTa)Ke
pa6OTI>I (HHTB - CCMb J'ICT) II0 IIATHAALATD - ABAALATh aBTOPCKHUX CBUACTCILCTB.

N300peTaTenbcTBO CTAaHOBUTCS BTOPOI MOCTOSIHHOM Mpodeccuet TBOpUECKU
MBICIIAIIEr0 paboyero, TEXHUKA, HHKEHEpa.

* %k ok

B I/I306peTaT€HBCKI/IX 3aJladyax HUKOrga 1 HUTr A€ HET HEA0CTAaTKa, HY>KHO TOJIBKO
YMCTb IIPABUIIBHO BBI6I/IpaTB, OTJIM4YaTh 3aJa4u Il@ﬁCTBI/ITGJIBHO H€06XO,III/IMLIC oT
TaKHUX, KOTOPBIC MOXHO pCIIdTh, 4 MOKHO U HC PCIIAThb.

OOb14HO U300peTaTENbCKYIO 3aa4y popMyIupyroT Tak: «Co31aTh TAaKOK-TO
TEXHUYECKUN OOBEKT AJIs TAKUX-TO Lienei». Horaa peub UaeT He 0 CO3/1aHuy, a
00 yCOBEpILIEHCTBOBAHUM YK€ UMEIOIIErocsi 00bEKTa: «YIIyUlIUTh TAKOH-TO
00BEKT, UTOOBI MOTYUYHIINCH TAKUE-TO pPe3yIbTaThl». BbIBaeT u Tak, 4To 3a7aua
JlaeTcs B MOJIOBUHYATON (OPMYITUPOBKE: «YIIydIIUTh TO-TO». B 3TOM ciyuae 1ienb
yIIydIIeHUs] cCuuTaeTcst oueBuaHoi. Hampumep, ecnu peus uaet 00 yMEeHbIICHUU
BECa TPAHCHOPTHBIX MAIIUH, TO LEIH 3[E€Ch JOCTATOYHO SICHBI. Pexxe 3anaua
COCTOUT U3 JPYTOil «IOJOBUHB): «J{oCcTHUb Takoro-to pesynbrara». [Ipu stom
OOBIYHO HEU3BECTHO, UTO SABJIAETCSA TEXHUYECKUM OOBEKTOM U KaKyt0 HMEHHO
MaIIUHY (4YaCTh MAIUMHBI, IPOLECC) HAA0 YJIyULIUTh WU CO3/1aTh.
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B GonpmmHCTBE ciTydaeB n300peTaTeshb ModydaeT yke cPopMyTHpOBAHHYIO
3amauy. JJis Bcero TBOpUECKOTo Mpoiiecca Ype3BblUYaiiHO BAXKHO U30€KaTh OIIMOKH
B MMOCTaHOBKeE 3a7auu. [[09TOMy HUKOTIa HEb3sl IPUHUMATH Ha BEpy 3aj1auH,
chopmynupoBaHHbie ApyrumMu. Eciiu Obl 3TH 3a/1a4 ObUTH MPABUIIBHO
c(hopMyIUpPOBaHbI, UX, BEPOSITHEE BCETO, PEIIMIIN OBl T€, KTO BIIEPBbIE HX
BCTPETHUIL.

[IpencraBbTe cebe, 4TO HEKTO 3aies B TynuK. M BOT BaM npejjaraeTcs MponuTu
JAJbIIE TI0 3TOMY TyIUKY. UTO M TOBOPUTH - 3aHATHE Majorenecooopaznoe! Hamo
MOCTYNIUTh MHAYE: CHAYaJIa OTOMTU K UCXOJHOM TOUYKE, a 3aTEM IMOUTH B
paBUILHOM HampaiieHnd. K coxaennro, 3aa4n daie BCero GopMyIupyroTcs
TaK, 4YTO OHU HACTOSTENBHO (XOTSI U HE3aMETHO) TOJKAIOT B TYIHUK.

UTOOBI MOHATH, TOYEMY ATO MPOUCXOIUT, IOCMOTPHUM, KaK MOSBIISETCS
dbopMyIHpOBKa N300peTATETHLCKON 3a/1a4H.

[Tpon3BOACTBO €KE€YACHO, EXXEMUHYTHO CTaBUT CaMbI€ PA3JIMYHbIC 33]1a4U.
Kaxxnp1it nenp Ha 1000M 3aBOJIE TJIABHBIN MHXKEHEP, KOHCTPYKTOPBI, TEXHOJIOTH,
MacTepa, pabouue pelarT MHOKECTBO TEXHUUECKHUX 3a/1a4. Hanie Bcero ux
MO>KHO PEIIUTh B paboueM MOpsIIKE, UCHOJb3Ys 00IIEU3BECTHBIE MPUEMbI U
cniocoObl. Hepeako npuxoauTcest CTAKUBAThLCS € 3aJla4aMu, 1JIs PEIICHHs] KOTOPBIX
HY’KHBI JJIEMEHTBI TEXHUYECKOI0 TBOPYECTBA. JTO - PAMOHAIN3ALUA: TBOPYECTBO
HPOSIBIISIETCS B TOM, UTOOBI HAWTH HEUTO YXKe U3BECTHOE B JAHHOM OTpaciu
TE€XHUKH U MPUCTIOCOOUTH IPUMEHUTENBHO K KOHKPETHBIM YCI0BUAM. HBIMU
CJIOBAMM, HAJI0 HATH OJMH U3 HanboJiee MOAXOASIIMNX KIF0Uel U IOI0THATh €ro
1o 3aMKy. Permenue ke n300peTaTebCKOM 3aa9d - 3TO TOT CITydaid, Koraa
BOOOIIE HET FOTOBOTO KJIOYaA.

Hamnoro npotiiie ciienath K04 3aHOBO, YEM BO3UTHCS C MEPEICIKOM MII0X0M,
noj4ac BooOIe HEUCIPaBUMOM 3aroTOBKU. Mex 1y TeM yallle BCero
M300peTaTeso MPUXOAUTC HAUMHATHL UMEHHO C TaKOM MJIOXO0M 3arOTOBKH.

Kak 310 nomyuaercs?

B nponecce npousBoacTBa Bo3HUKIA 3a1a4a. CHavyaia penieHue ee NCKalu B
pabouem nopsiike, IPUMEHSISI IIMPOKO U3BECTHBIE CPEICTBA, HO OHHM OKA3aJIUCh
HenpuroaHsiMU. [lonbITanuch pemuTh 3aa4y Ha pallMOHAIM3aTOPCKOM YPOBHE,
OJIHAKO U ATO HE MPUBEJO K ycrexy. Toraa Hayaauch MOMBITKY HAWTU pellieHre
0-1300peTaTEeNbCKHU, TO €CTh MPUAYMAaTh HEYTO HOBoE. Eciu 3To yaanocsk, 3agaya
HE TI0M1a/1ae€T B TEMHUKH.
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JlomycTtuM Teneps, 4TO NpUyMaTh HOBOE HE YAAJIOCH; T€, KTO MEPBBIMU
CTOJIKHYJIUCH C 3aJaueil ¥ MONBITAINCh PELINTD €€ Ha U300peTaTebCKOM YPOBHE,
3aluId B Tynuk. OHU 0OpaTWIMCh K MOMOIIM IPYTUX u3o00peraresneil u
chopMysIMpoBaiu ycaoBus 3aaa4yu. [Ipu 3ToM ObUIHM 1BE€ BO3MOKHOCTH: JTMOO
U3JI0’KUTh 3aauy TakK, Kak OHa pUcoBajiach IIpH NEepBOil BcTpeue, 100
chopMyJIMpPOBATh TO, HA YEM IIPUIILJIOCH OCTAHOBUTHCS. B moasstoniem
OOJIBIIMHCTBE CIIy4aeB, IPEANOYUTAIOT Nocaennee. Hamepenus npu 3ToM cambie
onarue: «Beap y’e npoiIeHO NOJA0POrd, 3a4eM Ke HAUUHATh CHavaida?»
JIeiCTBUTENBHO, PACCTOSHUE IPOUIECHO - U Toadac Hemanoe. Ho mpoiaeno-1o oHo
HE B Ty CTOPOHY!

B ycnoBusix 3aaum, Kak Mbl BUJIEIH, €CTh JBAa YKa3aHUs: KAaKOBa L1eJb (4TO HAJ0
JIOCTUYh) U KaKOBBI CPEJICTBA (UTO HAJZIO CACNATh, YIYUIIUTh, U3BMEHUTH). L{enn
MOYTH BCETa BEIOMpPAETCS MPaBUIIbHO. A CpeJICTBA MOYTH BCET/Ia YKAa3bIBAOTCS
HeBepHO. Ta ke 11e7Ib MOXKET OBITh IOCTUTHYTA U APYTUMHU CPEJICTBAMMU.

[Toxkanyii, 3T0 camasi pacpoCTpaHEeHHas OIIMOKa MPU MOCTaHOBKe 3afaun. s
JOCTHXKEHHUSI KAKOT0-TO pe3yJjbTaTa u300peTaTessi OpUEHTUPYIOT Ha CO3/1aHNe
HOBOW MalluHbI (Mpolecca, Mexanu3ma, npudopa u T. 1.). BHenrHe 3To BbITIIAIAT
noru4Ho. EcTe MammHa, ckaxxem, Mp naromas pesynsrar PvTenepb HyKHO
MOJIYYHUTh pe3yabTaT Pr, u, cienoBarensHo, Hy)Ha MarmmHa M2. O0brano P2
Oonbie Pp mosTOMy KaxeTcst 04eBHAHBIM, yTOM260mb111e Mi.

C Touku 3peHus popManbHOM JIOTUKH 37€ch Bce BepHO. Ho noruka pa3Butus
TEXHUKH - 3TO JIOTUKA JuaieKkTunyeckas. UToObl MOMyYuTh, HAIPUMED, ABOMHOM
pe3ynbTaT, BOBCE HE 0053aTeIbHO UCIOIB30BaTh YIBOCHHBIE CPECTBA.

HekoTopoe Bpems Ha3aa Obl1 00BSABICH KOHKYPC Ha JIydlliee IPeJIOAKEHHE 10
MEXaHU3allUH MOIPY3KH TAPHBIX IPY30B (MEIIKOB) B JKEJIE3HOJOPOKHBIE BATOHBI.
[Tpu pyuHo#i morpy3ke padouunii 6epert u3 mradens (B CKiIaie) MEUIOK U HECET €ro
B BaroH, rJe CHOBa yKJIaJpIBaeT B mTadenb. [lepenBrkenne rpysa ot ckiiaja 10
BaroHa JIETKO MEXaHU3UPYETCs, HallpUMep, IPUMEHEHUEM TPAHCIIOPTEPOB.
OnHaKo HEeT MOPTATUBHBIX MAIINH, KOTOPbIE MOTJIU ObI IITA0ETUPOBATh I'PY3bl B
BaroHe. ABTOINOIPY34YMKH, IEPEBO3AIIKE HA MOJA0HaX 10 6-10 MELIKOB, C TPyJI0M
pa3BOpavMBaIOTCA BHYTPU BaroHa U He 00€CIeYnBalOT HYKHOM CKOPOCTH
norpy3ku. B ycinoBusx koHKypca 3a71ada GopMyIupoBaiach Tak:
YCOBEPIICHCTBOBATH TPAHCIOPTEPHI HIIM aBTOMOTPY3YHKH, YTOOBI MTOJTHOCTHIO
YCTPAHUTh PYYHOH TPYA.

[TpaBuibHO M TIOCTaBIICHA 3a/1a4a’?
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KoneuHo, HeT. Ee npITanuce pemmTh, UCIIONb3Ysl N3BECTHBIE CPEICTBA
(TpaHcmOpTephl, aBTONOIPY3YMKH ). 3alllin B TynuK. W npenoxunu 3agaqy
UMEHHO B 3TOW «TYNMHUKOBOI» (hOPMYIUPOBKE: HAJIO YCOBEPILIEHCTBOBATD
TPAHCIIOPTEPBI UIIA ABTOIOTPY3YUKH. . .

VYcnoBus 3anauu cyxeHsl. [Ipo6iema coCTOUT B TOM, 4TOOBI 00ECTICUUTh
BBICOKOTIPOU3BOIUTEIBHYIO TIOTPY3KY TapHBIX TPY30B B BaroH. M HegomycTuMo
3apaHee MOAMEHSITh ATy OOIIYyI0 3a7a4y JIpyroi, 6oee y3KOu:
YCOBEPIIIEHCTBOBATH TPAHCIIOPTEPHI UITU aBTOTIOTPY3UUKHU. Beap He UCKITI0UEHO,
YTO 33/1a4a OyJIeT pelieHa Boooie 6e3 MpUMEHEHHUS TUX MAIIIKH.

17

Uto06sI npaBUIIbHO CHOPMYITUPOBATH 33/1a4y, HEOOXOIUMO YUECTh TEHACHIIUU
Pa3BUTHS JAHHOTO TEXHUYECKOTO 00beKTa. B yacTHOCTH, riaBHAs TEHICHIUS B
Pa3BUTHH MOTPY-309HO-PA3TPY30UHBIX PAOOT COCTOUT B TOM, UTOOBI OTIEPUPOBATH
OoIbIIMME «O10KaMu» Tpy30B. [ py3UTh HE 1O OTHOMY MENIKY (KaK Ha
TpaHcnopTepe) u He 1o 0-10 MemkoB (Kak Ha aBTOMOTPY34YHKe), a «OmokamMm» B 50
nnv 70 MEIIKOB - BOT B UEM IIPaBUJIbHAS 3a/a4a.

Cy1iecTByeT pocToi crocod MpOBEPUTH, BEPHO JIM MTOCTABJICHA 3a7a4a: HaJl0
OCMOTPETH, KaK (POPMYJIMPYIOTCA aHAJIOTUYHBIE 33Ja4U B IPYTUX OTPACIIIX
TEXHUKU. B 0cCOOEHHOCTH TaMm, T1ie 3a/1a4u CTaBATCS 00Jiee HKECTKO WU UMEIOT
oonbmmii Maciitad. Tak, Hanpumep, AJi1 YTOUHEHHUS 3a/1a4d O TPAHCIIOPTUPOBKE
TapHBIX TPY30B HAJI0 PABHATHCS HA CTPOUTEIIBHYIO TEXHUKY: B CTPOUTEIILCTBE
4acTO IPUXOIAUTCS BECTU MACCOBYIO TPAHCIIOPTUPOBKY IITYYHBIX IPY30B.

Panpbiie cTpoiimarepuansl (KUPNUYM, KAMHU U T. T.) BpYYHYIO YKJIQJbIBAIH HA
MAaIIUHbI, & HA CTPOHKE BPYUHYIO

pasrpyxaiu. 3aTeM Nepeluii K UCIOJIb30BaHUIO KPYITHBIX OJIOKOB U MaHEJeH, 4To
co37aJ10 ycioBus il 9QGEeKTUBHON MEXaHU3aIMU TIOTPY3KU U Pa3rpy3KHu.

[IITaGens MEIIKOB HEYTO BpoJie KpynHOro 61oka. L{enecoobpa3Ho nu ero joMars,
3aTeM C MOMOIIbI0 MEXaHU3MOB JTIOCTABJIATH «OOJIOMKI» B BaroH U TaM CHOBa
BOCCTaHaBIUBaTh 0J10K? OUEeBUAHO, TAKOE PEIICHUE HE AUKTYETCS TeHACHIMSIMU
Pa3BUTHS TEXHUKH.

Tax MBI emie pa3 IpUX0IUM K BEIBOJY, UTO MTEpBOHAYAIbHAS (DOPMYITHPOBKA
3aauu OecrnepcrekTuBHA. BMecTe ¢ TeM y)ke OTYETIIMBO BHIPHCOBBIBACTCS
paBUJIbHAS 3a7a4a; KPYMHBIA «OJI0K» 1mTadens (pa3Mepsl «OI0Kay
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JUMUTUPYIOTCS TOJIBKO pa3MepamMu JABEPHOIrO IMPOEMa BaroHa) A0JHKEH LIEIMKOM
BJIBUTAThCS B BAarOH U 3aHUMATh TaM CBOE MECTO.

Kak u cnenoBano 0xuaarh, Jy4iiuM Ha KOHKYPCE OKa3aJoch MPEI0KEHNUE,
pelaroniee IMEHHO 3Ty 3aaady. OHO oOecrieunBao HauOOJIBIIYIO CKOPOCTh
NOTPYy3KH MPU HAUMEHBILIUX 3aTPAaTax Ha MEXaHU3aLHUIO: NOJJO0HbI, Hecyue 1o 50
MEIIKOB, CAMU CKaThIBAJUCh HA IIAPOBBIX ONOpax (MM BO3AYIIHON MOAYIIKE) B
OTKPBITBIE IBEpU BaroHa.

% sk ok

MamuHbl pa3BUBAKOTCS HE «KaK MOMAIO», a B OMPEICIICHHON JTOTHYECKOU
IIOCJIEI0OBATEIILHOCTH.

Ha puc. 5 nokazano, HanpuMmep, Kak pa3BUBAJICS apoBou KoTen. K KoHCTpyKunn
KOTJIa MPEAbABISAIOTCS POTUBOPEUMBBIE TpeOOBaHUS: 111 00ecreyeHus
MPOYHOCTH - TP MOBBILIEHUU JABJICHUS - KOTEJ, I0JKEH UMETh IIAPOBYIO WIIU
UIMHAPUYECKYIO (popmy, a 3Ta hopma JaeT MUHUMAJIbHYIO TOBEPXHOCTh HArpeBa
U, CIIEIOBATEIbHO, HU3KYIO APO-TIPOU3BOAUTEILHOCTh. UTOOBI y10BIETBOPUTD
3TUM MIPOTUBOPEUUBBIM TPEOOBAHUSAM, IPUILILUIOCH COXPAHUTh LIMIMHIPUYECKYIO
dbopMy U OTHOBPEMEHHO YBEIUYHTD JUIMHY HUIMHApPaA. KoTen-cocyn mocTenenHo
NPEeBPATUIICA B CUCTEMY TPYO ¢ OOJBIION CyMMAapHO MOBEPXHOCTHIO HAarPEeBa.

OJ1HO U3 TJIaBHBIX HAMPaBJICHUH B pa3BUTHUU MAIIUH - U3MEHEHUE UX Pa3MEPOB.
MamuHbl poKAAIOTCS, €CIIA TAK MOKHO BBIPA3UTHCS, CPEIHEN BEIIMUUHBIL. A 3aTEM
HAYWHAETCS UX PA3BUTHE B ABYX MIPOTUBOIOJIOXKHBIX HAMPABICHUSIX: UIET
yBEJIMYEHUE PA3MEPOB U OJTHOBPEMEHHO CO3/al0TCsl 00pasIlsl Bce OoJiee
MHUHUATIOpHBIE. J[BE 3TH TEHICHIIMU OTUYETIUBO BUIHBI, HATPUMEDP, B PA3BUTUU
sKCcKaBaTopa. Jjisi TpaHCIIOPTHBIX U 00padaTHIBAIOIIUX MAITUH TUITHYHEE
YBEJIIMYEHUE Pa3MEPOB €AMHUYHOTO arperata. A BOT KOHTPOJIbHO-U3MEPUTEILHbBIC
PUOOPHI, HAITPUMEP, UMEIOT TCHACHIIUIO K YMCHBIIICHUIO Pa3MEPOB.

K&)I(I[afl MalmrHa CTPEMUTCS K OIIPCACIICHHOMY HUJICATy U PA3BUBACTCA, TAK
CKasaTb, I10 cBoeil UK. Ho B KOHEYHOM cueTe 3TU TUHUHU CXOIATCA B OAHY
TOYKY - HOI[O6HO TOMY, KaK CXOOATCA Yy ITOJIF0OCAa MCPHUINAHBI. «ITomrocom» JJIA
BCEX JIUHUMN Pa3BUTHUA ABJEICTCA «MACAIbHAA MAIlITMHA.

«neanpHas MalImHAY - 3TO YCIOBHBIA 3TaJIOH, 00JIaJAI0IINKA CIICTYIOIMIUMHI
0COOEHHOCTSIMU: BeC, 00bEM U TIIOMAh O0BEKTA, C KOTOPHIM MaIllnHa padoTaeT
(TO ecTh TpaHCIOPTUPYET, 0OpadaTHIBAET, U T. I1.), COBNAAAIOT WU MTOYTH

COBIIAJIAIOT C BECOM, 00BEMOM M IIIOIIAALI0 CAMOM MaIIUHBI.
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MamuHa He caMOLIelib, OHA TOJIBKO CPEICTBO ISl BHINIOJHEHUS ONPEICICHHON
paboTtsl. Hanmpumep, BepToJeT npeHa3HaueH AJisl IEPEBO3KH MACCAKUPOB U
rpy30B. [Ipy 5TOM MBI BBIHYKI€HBI - UMEHHO BBIHYXJEHBI! - «BO3UTH» U CaM
BepToJieT. [lIoHsATHO, 4TO BepToJieT OYIET TEM «HI€abHEE)», YEM MEHBbIIIE
OKa)eTCsl ero COOCTBEHHBIN BeC (IIPH YCIOBUH, UTO APYTHE KauecTBa HE
yxymamarcs). neanbHblil BEPTOJIET COCTOSUT OBl U3 OJTHOM TOJIBKO MACCAKUPCKOM
KaOWHBI, CIIOCOOHOM MepEMENIaThCs C TAKON CKOPOCTHIO, C KAKOUM €€ «BO3HUT
BEPTOJIET.

U emte o1Ha 0COOEHHOCTH HUJI€aIbHON MAIIUHBI: BCE €€ YaCTHU BCE BPEMs
BBITOJTHSIOT TMOJIE3HYI0 padOTy B MOJHYIO MEPY CBOMX PACUETHBIX BO3MOXKHOCTEH.

MaimHa cymecTByeT JUist TOro, YToObl padboTaTh. Mexa1y TeM MHOTHE MaIlIMHbI
paboTarOT JUIIH NEPUOTUIECKU. BObINE TOTO, MBI IPUBBIKIIN CYUTATH MAIIIUHY
paboTaroliieil 1axke B TeX clydasix, Korja (paktuuecku paboTaeT Kakasi-To OJHa €€
4acTh, & OCTAJIbHBIE YACTH POCTAUBAIOT. TaK, MalllMHA, IEPEBO311Aas CTECHOBBIE
[IAHEJIU, IPOCTAUBAET IPU KAXKJIOM peice COPOK-IIAThAECAT MUMYT. [Ipu
norpyske (Wi pa3rpy3ke) paboTaeTr TOJbKO Ky30B MallIMHbI, a IBUTATEb U
X0JI0Basi yacTh 0e3/1eMcTBYIOT. Ta e aBTomManinia B KOMIUIEKCE C HECKOJIbKUMU
CBEMHBIMH Ky30BaMH IIOYTH HE TEPSIET BPEMEHU Ha MOTPY3KY U pasrpysKy:
Harpy»aroT OJIMH Ky30B, MalllMHA BE3E€T APYTOW, a TPETUM KY30B YXKE
pasrpykaercs, oKUAas MalllnHy Ha CTPOMKE.

Puc. 5. DBosronys mapoBOro KOTIa: KOTEN-COCY ] PEBPATHIICS B CUCTEMY TpyoO c*
0O0JIBIION CyMMapHO MOBEPXHOCTHIO HArpeBa.
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[TporpeccUBHBIMH U I€WCTBYIOIIUMH B TEUYEHUE JOJTOT0 BPEMEHH OKA3bIBAIOTCSA
TOJIBKO T€ TEHJEHIMHU, KOTOpPbIE MPUOIMKAIOT peaJbHy0 MAIUHY K HI€aJIbHOM.
B3s1Th X0T4 OBl TaKy10 TEHACHIIMIO, KaK YBEJIMYEHUE Pa3MEPOB €IMHUYHOTO
arperara. Ha nepBblIil B3rJ1s,1 HESICHO, TOYEMY YBEIHMUYEHHUE PA3MEpPOB PUOIUKAET
MalnHy K uaeanbHoi. Ho Bce oueHb mpocTo: ueM 0oJibliie MalinHa, TeM OOBIYHO
MEHbIIIE OTHOIIEHHE €€ COOCTBEHHOT0 Beca (00beMa, IIIO0NIA/ i) K TOMY BECY
(06beMy, MIIOLIAAM), C KOTOPBIM OHa paboTaeT. I’ py30BUK, IEpeBO3SAIIMNA TPU
TOHHBI IPY3a, BECUT IOJATOPBI TOHHBL. TPETh YCUIIMN ABUTATEI TPATUTCS Ha TO,
YTOOBI «KaTaTh» caMy KOHCTPYKIHIO. 'py30BUK K€, paCCUNTAaHHbBIN Ha
NSATHAUATUTOHHBIN TPy3, BECUT BCErO MATh TOHH Jl0Ji1 «MepTBOro» rpysa
3HAUYUTETHLHO CHIXKAETCS, @ UMEHHO 3TO U MPUOJIMKAET MAIIMHY K UJ1€aJIbHOM.
140-ToHHBIN camMOCBall pa3rpyKaercs 3a MATHAAUATh CEKYH - 3TO0 HAMHOIO
MEHbIIIE BpEMEHH, HEOOXO0IMMOTO JIJIsl pa3rpy3KH JBaILATH BOCBMHU MATUTOHHBIX
MaIlHH.

Hepeako upeanom cuutaroT MallluHy «IIOKpacuBee». ITO cepbe3Has omuodka. Oua
CO3/1a€T IICUXOJIOTMYECKUN Oapbep, KOTOPBIM U300peTaTeNio HEJIETKO MPEO0IIETh.
Meiciib 3apaHee HaCTpauBaETCs HA MOMCKU PEICHUI B TEX HAIIPaBJICHUSX,
KOTOpBIE BEAYT K MAIIMHAM «U3SIIIIHBIM», «KpacuBbIM». [ [pHHIIMIINAIIBHO HOBBIE
IyTH MPU ITOM Yallle BCErO OKa3bIBAIOTCS B CTOPOHE.

He npuxoautcs cnoputh: Xxopolias MalrHa o0si3aHa ObITh KpacuBoil. Ho 3To
OTHOCHTCSI K «B3POCIIBIM» MAIIMHAM, & HOBOPOXKICHHAsI UMEET MPaBO ObIThH
ypoiuBoi. BaxkHo, 4TOOBI €€ MPUHITUIT ObLT 00JIe€ COBEPILICHHBIM, YEM IMPUHITUIT
y>Ke U3BECTHBIX MalluH. Eciii 3T0 yciaoBHue cOOMI0AEHO, MOKHO HE COMHEBATHCA,
YTO MalIMHA CKOPO «IIOXOPOIIEET» U 3aTMUT CTAPBIX KPACABHII.

N3o6perarens, peias 3a1a4dy, He JOJDKEH JyMaTh O KpacoTe OyAyLIed MalluHbl.
Hano ne 6osiThes, eciu moHago00UTCs, TPEAJIOKUTh BHEIIHE €111e HEYKITIOKYI0, HO
BHYTPEHHE 0€3YyNPEYHYI0 KOHCTPYKIIMIO.

Ecnu 3amaua pemaercss MeTo10M «po0 U OMIMOO0KY, MOUCKU UIAYT JIUOO0 110
«BEKTOPY UHEPIIUUY, JTUOO - B JIyUIlIeM Clydae- «BO BCE CTOPOHBDY. MexXay TeM,
MPUCTyTas K PEIICHUIO 3a/1a9H, H300peTaTelIlb MOXKET PE3KO CY3UTh «yTOJl
MOMCKOBY. Penrenue JomKHO ITPUOIMKATh UCXOIHBIA OOBEKT K HICTHBHOM
marmHe. OnpenenuB, Kakoi JOJDKHA OBITh B JAHHOM CITydae heajbHas MallnHa,
n300peTarens cpa3zy HaXOAUT HanOoJIee MePCIIEKTUBHOE HAPABIICHNUE TTOUCKOB.
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Pazymeercs, B KaKJ10M KOHKPETHOM CJIy4ae HY>KHO YMETh ONPEACIUTh UACATbHYIO
MamuHy. Yem TouHee u3zo0peTraTenb NpeCTaBiseT cede hieaabHy0 MAaIuHY, TEM
MEHBIIIE JI0JISl CIIy4YaiHOCTH, TEM HaIllpaBJIECHHEE BEAYTCS MOUCKH.

WneanpHas MammHa UTpaeT poiih Masika, yKa3bIBaroIIero, Kyaa Hano uaru. Korga
n3o00peTaTesb UIIET pelieHue 0e3 TaKoro Masika, €ro MbICIIA pa30eraroTcs Mo/l
BIIUSTHAEM MHOXECTBA TPUUHH. «KaXKblii U3 HAC,- TUIIIET aMEPUKAHCKHHI
nicuxosior DaBapa TopHIalK,- MpU pelieHUH HHTEIUIEKTyIbHOH 3a1a9u
ocaxkJ1aeTcs OyKBaJIbHO CO BCEX CTOPOH Pa3IMYHBIMU TeHACHIMSIMU. Kaxapiii
OTJICTILHBIN 2JIEMEHT KaK Obl CTPEMHUTCS 3aXBaTUTh chepy BIUSHUS HA HAITY
HEPBHYIO CUCTEMY, BHI3BATh CBOM aCCOIMAIINH, HE CIUTASICh C IPYTUMH
DJIEMEHTAMH B OOIIMM MX HACTPOCHHUEM).

18

[TpuBBIYHBIE CXEMBI OCAXKIAIOT U300peTaTeNsl, OJOKUPYIOT IyTH, BEAYIINE K
IIPUHLMITAAIIBHO HOBBIM pelIeHusIM. B atux ycioBusx, kak ormevan U. I1.
[TaB10B, 0COOEHHO CHIILHO JAIOT Ce0s 3HATH OOBIYHBIE CIIA00CTH MBICIIH:
CTEPEOTUIHOCTD U MPEAB3ATOCTD.

[InanomMepHbIN TOUCK, HAOOOPOT, YIOPSAOYMBAET MBIIUICHHE, TOBBIILIAET €r0
IPOAYKTUBHOCTH. MBIC/IH KaK Obl KOHIIEHTPUPYIOTCS Ha OJHOM (TJIaBHOM IS
JAHHOM 3a7aun) HanpaBiaeHuu. [Ipyu 3TOM NOCTOPOHHKE UIEU OTTECHAIOTCS,
YXOJST, a UJIeU, HEOCPEICTBEHHO OTHOCAIIMECS K 3a7a4e, compkatoTes. B
pe3yJIbTaTe PE3KO MOBBIIAETCA BEPOATHOCTh BCTPEYU TAKUX MBICIIEH, OT
COEIMHEHUS KOTOPBIX U POXKAAETCSA N300pETEHUE.

HaHpaBJICHHLIC IMOUCKH OTHIOAb HC NCKIHOYAaOT HHTYUILHIO. HaHpOTI/IB,
YHOPpAAOYCHUC MBIIMIJICHUA CO34aCT «HﬁCTpOfIKY», onar OIIPUATHYIO JJIA
IIPOABJIICHUA MHTYHULHNH.

* %k ok

[TonsTre 00 uaeanLHON MalllMHE - OAHO U3 (PYHIAMEHTAIBHBIX JJIS1 BCEH
METOJUKH U300peTaTebcTBa. MHOTHE

TPYJHBIC 337291 TOJIBKO MIOTOMY M TPYJIHBI, UTO B HUX COZACPIKATCSA TPeOOBaHMS,
IIPOTHUBOPEYAINNE TJIABHOW TSHICHIINY B PA3BUTHH MAIIIMH - CTPEMJICHHIO OBITh
«moBo3aymI-Heey. [loutn Bce TeMHUKH TiecTpsT ciioBaMu: «Co3/1aTh YyCTPOUCTBO,
KOTOpoe.,.» Ho 3a4acTyro HUKaKoro yCTpOWCTBA U HE HAJI0 CO3/1aBaTh: BCS COJIb
3aJ1a4yu COCTOUT B TOM, YTOOBI 00€CIIeYuTh TPEOYyEMBbIil pe3yabTaT «0e3 HUUeroy
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WM «0YTU 0€3 HU4ero». B cylHOCTH, ueanbHOE PEIICHHE - 3TO KOrJa MalIuHbI
COBCEM HET, a pe3yJbTaT MOJIy4aeTcs TOT K€, YTO U C MAIIMHOM.

BossMmeM 1t mpuMepa KOHKPETHYIO U300PeTaTeNbCKYIO 3a7a9y - OJHY U3 TeX, YTO
myOnuKyroTCs B )kypHaie «300peTaTens u paroHaaIn3aTopy moj pyopuKoi
«Tpebyrotcst n300peTeHUD.

3amaua 2

«Cy1ecTByOIIME 10K /I€BAIBHBIE MATMHBI UMEIOT HU3KYIO IPOU3BOIUTEIBHOCTD.
Ecnu e nonsITaTbCs JOCTUYb HYKHOM MHTEHCUBHOCTH JI0KJIEBAHMSI, YBETNUUBAs
HIMPHUHY 3aXBaTa KPbUIbEB MAIIMH, PE3KO BO3PACTET UX METAITIOEMKOCTD.

Brixon? O0ier4yuTh KOHCTPYKIIHIO, MPUMEHSIS TiacTMacchl. Y mogymats Hajg TeMm,
YEeM 3aMEHHUTh. .. JIEUKY. Beap B 0K IE€BaNbHBIX MAIllIMHAX UCIIOJIB3YETCS IIPUHIIUI
MMEHHO 3TOr0 MPOCTEHILIEro caloBOro HHCTpyMeHTa. Beepa TpyOok,
MHOTOATaXHBIN Y1, MyJbBEPU3ATOPHI U pa30OphI3TUBAIOLIUE TYPOUHBI - BCE YTO
YTOJIHO, JIUIIb OBl IPY SKOHOMHUH KaXkJI0OT0 KBAJPAaTHOTO CAHTUMETPA IJIOLIaAN
KPBLJIBEB MAIIMHBI 10%K](b MOPOCHJI HaJl HAaUOOJIbILIEH TOBEPXHOCTBHIO YUaCTKa .

JloxxeBanpHasi MalllMHa - 3TO TPAKTOP, 000PYAOBaHHBIN HACOCOM U (pepmMamu-
KPBUTbSIMH (KOHCOJIIMH). Ha KpbUTbSX YKpEIIeHbI pa30pbl3ruBaTeau (JICHKH).
JByxkoHconbpHbIN arperat JI/[-100M nogaet exxecekyHaHo 90-100 i1 BogbI.
Pa6ounit mammop - 30 M, pabouast mupuna 3axBara - 120 m. Mammna
MEPEIBUTAETCS BJIOJIb OPOCUTEIBHBIX KAHAJIOB, HAPE3AHHBIX Yepe3 Kaxapie 120 m.

JloxaeBarenu - MeTaNIOEMKHUE, TPOMO3KUE coopyxeHus. Bec dhepmbl
nponopiuonaneH™* KyOy ee nnuHbl. Ecnu, Hanmpumep, yBeIUYUTh JUTHHY (HepMbl
TOJIBKO HaIlOJIOBUHY, TO BEC €€ BO3PACTET B 3 € NMOJOBUHOM pa3a. [loatomy n
IIPUXOJNUTCS] OTPAHUYUBATHCS KPBUIbIMH pazMaxoM okosio 100 m.

Jlenanock HEMAJO NMOMNBITOK pelieHus 3Toi 3anaun. «[lonuBHas TpyOay,
HalpuMep, N0ABEIINBAIACh Ha aspocTaTax. Mim nogHuManacs ¢ noMoUb0
BEPTOJIETOB, BUHTHI KOTOPBIX BPAIIAIOTCS MOl HAIIOPOM HAKauWBaeMOU CHU3Y
BOJbI. Mnu ycraHaBiuBasiach Ha OalllHe U IPUBOJMIACH BO BpAILlEHUE C IIOMOILBIO
TypOOpeakTUBHBIX ABUrarenei. HetpyaHo 3aMeTuTh HEUTO 0011ee B 3TUX
IPOEKTaX: OHU HUCKOJBKO HE MPUOJIMKAIOT UCXOIHBIN 0OBEKT K UJIeaNbHON
MalInHe.

Jiist monuBa Hy’KHA TOJIBKO Boaa. O00pyAOBaHHE JIUITH TOMOTAET TOCTABIISATh
Boxy. [loHsTHO, YTO YeM TpoIle U KOMIAKTHEE OyAeT 3TO 000pyAOBaHHE, TEM
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OJIMKe MBI MOJOMIEM K HJI€aJIbHOMY JI0K/I€BATEINI0. A3pOCTaThl, BEPTOJIETHI,
TypOOpPEAKTUBHBIE IBUTATEIH - BCE 3TO CYIIECTBEHHO YCIOKHSAET UCXOTHYIO
KOHCTPYKIUIO JokeBarens. TyT nmpoObl IBHO HAIPABJIEHBI B CTOPOHY OT
UJ1€aJIbHON MAIlKHBI.

Hamuoro nyuiie camoxoiHast J0KAEBAJIbHAS YCTAaHOBKA C HATyBHBIMHU
KOHCOJISIMH. B ee KOHCTPYKIIMU YK€ UyBCTBYETCSI HEKOTOPOE MPUOIMIKEHHUE K
ujcaIbHOMY JI0KEBATENI0: BEC KOHCOJIEH YMEHbIIaeTcs, B HepaboueM
MOJIOKEHUHM KOHCOJIM MOTYT OBITh KOMITAKTHO CIIOKeHBI. K coxkanenuro, ¢
YBEJIMYCHUEM pa3Maxa HaJyBHBIX KPbUIbEB OBICTPO YBEIMYMUBACTCS MX ILJIOMIAb,
pacTeT MapyCHOCTh, TOMEXO0M CTAaHOBUTCS J1a’ke HEOOJIbIION BeTep.

W neansHBIN 70K A€BATEIb MIPEACTABIIS ObI COOOM MOJIMBHYIO TPYOY, KOTOpas
cama (6e3 TpakTopa U MOoIepKUBAIOIIEH epMbl) IEpeABUTATIACH OB HAJT TIOJIEM.
Tpy0a 3Ta, 0O4eBUAHO, JOHKHA OBITH B HECKOJIBKO pa3 JNIMHHEE, YeM depma
COBPEMEHHOTO JOXkAeBaTes. B HepabodeMm mosokeHnu TpyOa J0KHA 3aHUMATh
BO3MOKHO MEHBIITUN 00bEM.

Mb1 JOBOJIBHO TOYHO ONPEETUIN, KaKOil J0JKHA ObITh B JAHHOM CJIydae
uaeanbHas MamuHa. [lonpoOyiiTe mouckaTh pelieHue. 3aiada onsiaTh-Taku
y4yeOHasi, TO3TOMY HE HaJI0 Mpejyiarath Apyrue cnocoObl opolieHust (Mo 3eMHbIE
WJIU TIEpeTacKMUBaeMble TPYyOOIPOBO/IbI, OpaH/ICIIONTHI U T. 11.). Peub uuer o
NepeABIKHOM JIokaeBarTelie. Hamo 3acTaBuTh JIErKyro MOJUBHYIO TPYOY JIHHOM
MeTpoB B 300 mepenBuraThes HaJ mmojiaeM. [1o Bo3sMokHOCTH 0€3 CIIOKHBIX
IPUCTIOCOOJICHUIA.

TEXHHUYECKHUE ITPOTUBOPEYHSA

[TonbITaeMcs pelUTh 3a/1a4y O J10KJIeBaTesie 0ObIYHbIMU NpueMaMu. HyxHo
BTPOE YBEJIUYHUTh pa3Max KpbUIbEB; UTO XK, CJIEIaTh TPEXCOTMETPOBYIO hepmy
TEXHUYECKH BIIOJIHE OCYIIECTBUMO. UTO MBI Ipu 3TOM IpourpaeM? Bospacrer Bec.
Ecnu pa3max KpbUIbeB YBEJIMUUTh BTPOE, (pepMa cTaHET Tskesee B 27 pas.

VY MalvH ¥ MeXaHu3MOB (BOOOIIE Y TEXHUUECKUX 00BEKTOB) €CTh HECKOJIBKO
BAKHEMIIMX ITOKA3aTENIEH, XapaKTEPU3YIOIINUX CTEIIEHb X COBEPIICHCTBA: BEC,
rabapuThl, MOUTHOCTb, HAJIEKHOCTh U Ip. MeX Iy 3TUMHU MTOKa3aTeIIMU
CYILIECTBYIOT OIPEAEIEHHBIE B3aUMO3aBUCUMOCTH. CKaKeM, Ha OJIHY €IUHHUILY
MOILIHOCTH TpeOyeTcs onpeeeHHbI BeC KOHCTPYKIHUU. YTOOBI yBEIUUYUTH OJUU
U3 [I0Ka3aTeNIeH yKE U3BECTHBIMU B JAHHOM OTPAC/IM TEXHUKHU Iy TSIMH,
IPUXOAUTCS «IIATUTHY» YXYILIEHUEM APYIoro.
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Bot Tunn4HbIN npuMeEp U3 aBUAKOHCTPYKTOPCKOW IPAKTUKU: «Y BETUYEHUE B 2
pasa IIoma A BEpTUKAJIBLHOIO OIIEPEHUS OJJHOTO U3 TUIIOB CaMOJIETOB YMEHBIIIHIIO
aMILTUTYAy KoJieOaHuil camoseta Bcero Jimiib Ha 50%. Ho 310, B CBOIO ouepep,
HOBBICHJIO BOCIIPUMMYHMBOCTb CaMOJIETa K MOPbIBaM BETPa, YBEIMUYUIIO JIOOOBOE
CONPOTUBJICHUE, YTSIKEIWIO KOHCTPYKIHUIO CAMOJIETA, -4TO BBIBUHYJIO
JOTIOJIHUTENBHBIE CIOKHBIE 3a1au K

KoHcTpykTop, yunThIBasi KOHKPETHBIE YCIIOBUS, BbIOMpaeT Haubosee
OJIaroNpUATHOE COYETAHNE XAPAKTEPUCTUK: YTO-TO BHIMTPHIBAET, @ YTO-TO
npourpsiBaet. «Korma Bel 001yMbIBacTe pelieHUEe U TEXHUYECKHUE YCIOBHS,-
TOBOPUT U3BECTHBIN aBUAKOHCTPYKTOP O. AHTOHOB,- KOTOPBIE, MOXKET OBITh, U HE
OyIyT HUKOTrJa 3allMcaHbl Ha OyMmare, BBIJIEIUTE CaMO€ IJIaBHOE. TOJIBKO B
KpailHEeM cilyvae, €ClId YTO-HUOY1b HE YAAETCs BBIIOJIHUTD, UAUTE K
JOIyCTUMOMY. J{OIyCTUMOE - 3TO HEKOTOPOE HEBBINOJHEHHUE 3aJaHHBIX
TEXHUYECKUX YCIIOBUM, TaK CKa3aTh, KOMIIPOMHUCCHOE pelieHue. [Ipennonoxum,
KOHCTPYHUPYS CAaMOJIET, BbI BBIMOJIHUTE TPEOOBAHUS MO IPY30MOIBEMHOCTH U
CKOPOCTH, HO Y BaC HEMHOXKKO HE BBIMJICT ¢ JTMHOM pa3bera. Torga Bel HaUYHETE
B3BEIINBATH ATH TPU BAKHBIX TPEOOBAHUS U, BO3MOXKHO, HECKOJIBKO TTOCTYITUTECh
paszberom - mycth pazder oyner He 500, a 550 MeTpoB, 3aTO BCE OCTAIbHBIC
KayecTBa OyAyT JOCTUTHYTHI. ITO KaK pa3 TO, YTO JIOIyCTHUMO.

Axkanemuk A. H. KppuioB B CBOMX BOCIIOMUHAHHSIX PACCKA3bIBAET O TAKOM
samm3oze. B 1924 romy y4ueHsiit paboTai B COCTaBE COBETCKO-(PPAHITY3CKOM
KOMHUCCHHU, OCMaTpUBaBlIei B raBaHU bu3epThl pycckre BOEHHbIE KOpadiu,
yBeeHHbIe Tya Bpanrenem. 31ech 00K 0 60K € pyCCKMM 3CMUHIEM CTOSI
ACMUHEL (PpaHIly3CKUi - IPUMEPHO TOT'O K€ BO3pacTa U pa3MepoB. PazHuna B
00eBoi MoIIM Kopabiiei Obliia HACTOJIBKO BEJIMKA, YTO aaMupai byu -
npecenaTe’nb KOMUCCUU- HE BIJIEPKAJl U BOCKIIMKHYJI: «Y Bac IyLIKH, a y HaC
nykaiku! Kakum o0pa3oM Bbl JOCTUIIIM TaKOW Pa3HUILIBI B BOOPYKEHUU
scmuHIEeB?» KpbutoB oTBeTHN Tak: «B3riasHuTe, aaMupan, Ha mamyoy: Kpome
CTpPHUHIepa, B KOTOPOM BCSl KPEIIOCTh, BCE OCTANIbHOE, MPEJCTABISAIOIIEE KaK Obl
KPBIILLY, IPOPKABENIO IOYTHU HACKBO3b, TPYOBI, UX KOXKYXH, pyOKH U T. I1.- BCE
n3HoueHo. [locMoTpuTe Ha Balll 3CMUHEL, HA HEM BCE KaK HOBEHbKOE, IPaBJa,
Halll MUHOHOCEI] IIECTh JIET 0€3 yxo/1a 1 0e3 OKpacKu, HO HE B 3TOM IJIaBHASI CYTh.
Bam MmuHOHOCe1 TOCTpOeH U3 OOBIKHOBEHHOI CTaJIl U Ha HEM B3ATO PACUETHOE
HanpspkeHue B 7 Kr Ha 1 MM2, Kak OynTo Obl 3TO ObLIT KOMMEpPYECKUI KOpadib,
KOTOPBIN JIOJKEH CIy)KUTh HE MeHee 24 neT. Hauf mocTpoen nenukom u3 cranu
BBICOKOT'O CONPOTHUBIICHUS], HAPSYKEHUE JOMYLIEHO B 12 KT 1 OoJibllie - MECTaMuU
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o 23 kr/mm2. Munonocer ctpoutcs Ha 10-12 jet, n6o 3a 3TO BpeMs OH yCIieBaeT
HACTOJIBKO YCTapeTh, UYTO HE MPEJCTaBISIET O0Jiee MCTUHHOM O0eBoi cuiibl. Bech
BBIMTPBIII B BECE KOPITyca U yNoTpeOJeH Ha yCuiieHHe 00EBOr0 BOOPYKEHUS, U Bbl
BUJIUTE, UTO B apTUJJIEPUIICKOM OO0 Halll MUHOHOCEII pa3HeCceT BIpeOe3ru, 1mo
MEHBIIEH Mepe, YEThIpE, T. €. JUBU3HIO BallIUX, PAHbIIIE, YeM OHU MPUOIU3ATCS HA
JATbHOCTB BBICTpPEJIA CBOMX MyKallok». «Kak 3To mpocTto!» - ckazan agMupam»2.

19

HckyccTBO KOHCTPYKTOpPA BO MHOT'OM 3aBUCHUT OT YMEHUS ONIPEACIIUTh, UTO HAJIO0
BBIUTPATh U YEM MOKHO 32 3TO MOCTYNUTHCS. M300peTaTenbckoe TBOPUECTBO
COCTOUT B TOM, YTOOBI HAWTH TaKOM MyTh, P KOTOPOM YCTYIIKH BOOOIIIE HE
TpebyeTcs (WM OHA HEMPOIIOPIIMOHAIEHO MaJia 10 CPABHEHUIO C TTOTy4aeMbIM
pe3yJbTaTOM).

[Ipenmomnoxum, 1ist yCKOPEHUS TOTPY3KU-Pa3Tpy3KUu Ha HEOOOPYTOBAHHBIX
a’poApoMax HEOOXOUMO CO3/AaTh MOPTATUBHOE MOIBEMHOE YCTPOMCTBO,
MOHTHPYEMOE Ha TSKENBIX TPAHCIIOPTHBIX caMoJieTaX. TaKyro 3a/1a4y BIOJHE
MOYKHO PELINUTH Y>KE UMEIOIIUMUCS B COBPEMEHHON TEXHUKE CPEICTBAMH.
OCHOBBIBasICh Ha OOITUX MPUHITUIIAX KOHCTPYUPOBAHUSI MTOIbEMHBIX YCTPOUCTB U
UCIIOIb3YS, CKaXEeM, OTIBIT CO3JaHusl JIETKUX aBTOKPAHOB, KBAIM(UIIUPOBAHHBIM
KOHCTPYKTOP B COCTOSIHMH CIIPOEKTUPOBATh TpeOyemoe ycTpoiicTBo. [IoHsTHO,
YTO 3TO YBEJIWYHUT B TOM WUJIM HHOU MEpEe «MEPTBBIN BEC caMoJjieTa. BeiurpeiBas B
OJIHOM, KOHCTPYKTOP OJHOBPEMEHHO MPOUTPHIBAET B YEM-TO IPYTOM. 3a4acCTyIO C
TUM MOYXHO CMUPHUTHCS, U 3a]]a4a KOHCTPYKTOPA CBOJUTCS K TOMY, YTOOBI
100O0JIbIIIE BHIUTPATh U TIOMEHBIIIE POUTPATh.

Heo6xoammocTh B 1300peTeHNN BOSHUKAET B TEX CIydasx, KOT/ia 3aaada
COJICPKUT JIOMOJIHUTEITLHOE TPEOOBAaHUE: BEIUTPATH U... HUYETO HE TPOUTPATh.
Hamnpumep, noabeMHOe yCTPOUCTBO TOKHO OBITH JOCTATOYHO MOIIHBIM U B TO Ke
BpEMSI HE JIOJIKHO YTSHKEISITh CaMOJIET. PelINTh 3Ty 3a/1a4y U3BECTHBIMU
IIpUEMaMH HEBO3MOKHO: JIa)K€ JIyUIlINE MEPEIBUAKHBIE KPAHbI UMEIOT HEMAJIbIN
BeC. 3/1eCh HYK€H HOBBIN MOAX0/1, HY>KHO U300peTeHHE.

Taxum 06pa3om, 0ObIUHAs 3aa4a NEPEXOAUT B Pa3psil N300pETATENBCKUX B TEX
Clly4asiX, KOrjja He0OX0AMMBIM YCIOBUEM €€ PELICHUS SIBIISIETCS YCTPAHEHUE
TEXHUYECKOT0 IPOTUBOPEUHSI.

HetpynHo co3aath HOBYIO MalllMHy, UITHOPUPYS TEXHUYECKUE poTuBopeuns. Ho
TOTJIa MallIMHAa OKaXeTCsl HepabOTOCIOCOOHON U HEXKU3HEHHOM.
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Bcerna nu n3o0peTeHue COCTOUT B yCTPAaHEHUH TEXHUYECKOTO TPOTUBOPEHUHS ?

Hano cka3arb, 4TO CyLIECTBYIOT J1Ba IOHATHUS «M300pETEHUE»- IIPABOBOE
(mareHTHOE) M TeXHUYEeCKoe. I[paBoBOI MOHATHE PAa3IMYHO B Pa3HBIX CTPaHax, K
TOMY K€ OHO 4yaeTe! MeHseTcCs.

[IpaBOBOE MOHATHE CTPEMUTCS BO3MOXKHO TOYHEE OTPA3UTH IPAHUIIBI, B KOTOPBIX B
JAHHBIA MOMEHT SKOHOMHUYECKH IIeJIECOO0pa3Ha FOpPUANIECKas 3aliTa HOBBIX
WH)XCHEPHBIX KOHCTPYKUHU. J[JIsI TEXHUYECKOTO K€ MOHATHS BAXKHBI HE CTOJIBKO
ATHU TPAHUIIBI, CKOJIBKO CEPAIIEBUHA U300PETEHUS, €r0 HICTOPUUECKU yCTOMUMBAs
CYULIHOCTb.

C TouKkH 3peHus HH)KEHEpa, CO3JaHie HOBOTO M300PETEHNUS BCET/1a CBOAUTCSA K
IPEOI0JIEHUIO (TTOTHOMY MJIM YaCTUYHOMY) TEXHHUUECKOTO MPOTUBOPEUUSI.

Bo3HuKHOBEHHE 1 TTPEOIOJICHUE IPOTUBOPEYHS - OJTHA U3 TJIABHBIX OCOOEHHOCTEH
TEXHUYECKOT0 Mporpecca. AHaAIU3UPYs pa3BUTUE MEJTbHUI, MapKc nucan B
«Kanurane»: «YBenuueHue pasMepoB padboueil MalliiHbl U KOJIMYECTBA €€
OJIHOBPEMEHHO JCHCTBYIOIIMX OpYy Al TpeOyeT 6oJiee KPYIMHOTO ABUTATEILHOIO
MexaHu3Ma... Yxe B XVIII Beke Oblia cenana monbsITKa MPUBOAUTH B JBUKCHHE
nBa OeryHa ¥ JiBa e MOCTaBa IMOCPEICTBOM OJTHOTO BOJSTHOTO Kosieca. Ho
yBEIIMYEHHUE Pa3MEPOB NEPEAATOYHOTO MEXaHU3Ma BCTYITUIIO B KOH(JIMKT €
HEJIOCTaTOYHOM CHUJION BOJBI...»

OTO SpKUI IPUMEP TEXHUYECKOTO IPOTUBOPEUHS: TIOMBITKA YIYUIIUTh KaKOe-
100 CBOMCTBO MAIIMHBI BCTYNAET B KOH(JIUKT C IPYTUM €€ CBOHCTBOM.

MHOrouuncieHHbIe TPUMEPBI TEXHUYECKUX ITPOTUBOPEUN TPUBOIUT Dpuapux
DHrenbc B ctathe «cTopusi BUHTOBKW» B CylllHOCTH, BCs 3Ta CTaThs
MPEICTaBIISACT COOOW aHAIN3 BHYTPECHHUX MPOTHBOPEUUH, OTIPEICIISIOIITIX
HMCTOPUYECKOE PA3BUTUE BUHTOBKU. DHIEIbC MOKA3hIBAET, HAITPUMED, UTO C»
MOMEHTA MOSIBJICHUS BAUHTOBKH U J10 U300pETEHUS] BUHTOBOK, 3apPsKAIOIIUXCS C
Ka3€HHOW 4acCTH, INIABHOE IPOTUBOPEUHE COCTOSIIO B TOM, UTO JJISl YCUIIEHUS
OTHEBBIX CBOMCTB TpeOOBAIOCh YKOpauMBaHUE CTBOJIA (3apsyKEHUE TPOU3BOAMIOCH
CO CTBOJIA ¥ TIPU KOPOTKOM CTBOJIE 00JIErdanoch), a JUisl yCUIICHUS «IITHIKOBBIX)
CBOMCTB BUHTOBKH HY>KHO OBLII0, HA0OOPOT, YIITUHATH CTBOJI. DTH
IPOTUBOPEYHBBIC KaUeCTBA OBUTH COSTMHEHBI B BUHTOBKE, 3apPsDKAIOIICHCS C
KA3€HHOU YacCTH .
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BoT HeCKOIBKO 3a1a4 U3 pa3HbBIX OTPACIEH TEXHUKH, CONEPKAINX TEXHUIECKHE
IIPOTUBOPEUHMS. 3a/1a4l 3TU HE NPUyMaHbl aBTOPOM, a B3SIThl U3 Ia3€T, )KyPHAJIOB,
KHMT.

I'opHoe neno

C naBHUX NOp AJIA U30JSILUU pailoHa MOA3EMHOI0 MOXKapa MaxTepbl BO3BOASAT
nepeMbruky - CriennanbHble CTeHKH U3 KUpnuya, 0eToHa Uil OpycyaTKu.
Coopy:keHHe MepeMbIYeK CUIBHO OCIOXKHSAETCS, €CIH B IIaXTE BbIACISAIOTCS Ia3bl.
B Ttakom citydae nepeMbIuKy Hy»HO JieJIaTh T€PMETUYHOM, TIIATENBHO 3a/1€7IbIBAaTh
KKIYI0 IIEJIKY, U BCE ATO MO/ MOCTOSTHHOM yrpo30i B3pbiBa. UTOOBI yOepeubcs,
TOPHSAKHU CTaJld COOPYXkAaTh IO ABE NepeMbIukU. [IepByto - BpeMEHHYIO- KAy T
Hacniex. OHa MPOMyCKaeT BO3yX U CIYXKUT JIUIIb OappUKaaoH, MOl TPUKPHITUEM
KOTOPOM MOKHO, YK€ HE TOPOIISICh, COOPY’KaTh BTOPYIO, IOCTOSIHHYO. Takum
00pa3oMm, TOPHSIKU BBIUTPaJId B O€30MMaCHOCTH, HO MPOUTPATTU B TPYIOEMKOCTH.

XUMHU4YecKasd TEXHOJIOTUS

HpPI IMOBBINICHUU AABJICHUS CKOPOCTHb CUHTC3a YBCIIMUUBACTCA U, CJIICIOBATCIIBHO,
PaCTCT IIPOU3BOAUTCIbHOCTDL KOJIOHHBI CHHTC34a. Ho OJHOBPCMCHHO
YBCIIMYHUBACTCA pacxod S9HCPIruu Ha C)KATHUC JAHHOI'O KOJIMYCCTBA ra3a: 110
KOHCTPYKTHBHBIM C006pa)KeHI/I$IM MPUXOJUTCA OTPpaHUYIHBATL PA3MCPbI allllapaTOB
H, CJICA0BATCIBbHO, UX MOIIHOCTD. VBeIM4uBarOTCs pPaCTBOPUMOCTD
$3OTOBOI[OpOI[HOﬁ CMCCH B JKUJKOM aMMHAKE 1 €€ ITIOTCPH.

DIIEKTPOHMKA

CoBpeMeHHas JIEKTPOHUKA CTOJIKHYJIACH C CEPbE3HON AUIEMMOM: C OOHOU
CTOPOHBI, HEMTPEPHIBHO TOBBIMIAIOTCS TPEOOBAHUS K pabOYUM XapaKTePUCTUKAM H,
COOTBETCTBEHHO, YCJIOKHSIOTCS JIEKTPOHHBIE CUCTEMBI; C IPYTrOil CTOPOHBI, BCE
0oJiee yKeCcTo4arTCsl OrpaHUYEeHHs radapuTOB, Beca U MOTPeOIsieMOi

MOIIIHOCTH. .. Takoe e, a MOXeT ObITh, U O0JIbIlIee 3HAUCHHE UMEIOT ITPOOIEMbI
HAJICKHOCTH, BBI3BAHHBIE BO3POCILIEH CII0KHOCTBIO anmnapaTyphbl.

Pamuorexuuka

VY aHTEHHBI paJANOTENECKOIIA €CTh IB€ OCHOBHBIE XapaKTEPUCTHUKH-
YYBCTBUTEIBHOCTb U pa3peniaroniasi cnocoOHocTh. Yem OosbIIe miIomaib
AHTEHHBI, TEM BBIIIIE YYBCTBUTEIBHOCTD TEJIECKOIA U TEM JaJIbIIIe OH MOXKET
3arasHyTh B TIyOounsl Beenennoii. Pa3penraromias cnocoOHOCTD - 3TO «OCTPOTa
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3pCHU) TCICCKOIIA. Omna IMOKa3bIBACT, HACKOJIbKO XOPOIIO ariIrapar pas3jm4acT JABa
Pa3HbIX UCTOYHHUKA U3JTY-

YEHUSI, HAXOSIINXCS Ha HEOOJIBIIIOM YTIIOBOM PACCTOSTHUU JAPYT OT aApyra. Kpome
TOTO, OONBIION «PaTUOTIIA3» JOKEH OXBATHIBATH CBOMM B3TJISIIOM BO3MOYKHO
OoJbIITyI0 YacTh HeOa. [[71s1 TOro aHTeHHa 10 KHA OBITh MoABMAKHOM. Ho
nepeMeInIaTh rPOMO3JIKYI0 aHTCHHY, COXpaHss e¢ (HopMy HEM3MEHHOMH C
TOYHOCTBIO JI0 MIJLJTUMETPOB, O4eHb TpyAHO. [Toka He pa3pelieHo 3To
MPOTHUBOPEYHE, KOHCTPYHUPOBAHHUE TEIIECKOIOB UAET MO ABYM HAIPABJICHUSIM:
100 CTPOATCS OYSHB OOJIBIIKE, HO HETOIBHKHBIE aHTEHHBI, TU00 MOABMKHBIC U
OTHOCUTEIHHO HEOOJIbIIINE.

MoTtopocTpoenue

MexaHu3M KJIalaHHOTO Tra30pacipeeIeHUs] COCTOMT B OCHOBHOM M3 JI€TaJIEH,
JBIDKYITUXCS BO3BPATHO-TIOCTYMATEIBHO. Y BETUYUTH YUCIO 000POTOB JBUTATEIIS
- 3HAYUT yBEJIWYUTh HHEPLIIMOHHBIC HAarpy3kKu. UTOOBI 3TOT0 M30ekKaTh, CTAPAIOTCS
YMEHBIINUTh MacCy BO3BPATHO-ABWKYILUXCS AETAJICH, U1 YE€TO KIIATaHHBINA
MEXaHU3M MTOMENIAI0T HEMOCPEICTBEHHO B Oyioke munHapoB. Ho kamepa
CTOpaHMsI IPU ATOM CTAHOBUTCS CIUTIOIICHHOM, IIEIEBUIHOM, C O0IBIION
MMOBEPXHOCTHIO TEIJIOOTAAYU. B 3TOM 01HO U3 MPOTUBOPEUYNIA: YBEIUYECHHUE YUCIIA
000pPOTOB IIPU HUKHEM PACIIOIOKEHUH KJIAITAHOB MPUBOAUT K YBEITUYECHUIO
MOIIIHOCTH ¥ SKOHOMHUYHOCTH, IIEJICBU/IHAS )K€ KaMepa CBOJUT BECh BBIUTPHIII HA
HET.

CesIbCKOX0351ICTBEHHOE MAIIIMHOCTPOCHH e

EcTb Takoe MOHSTHE - MOIIHOCTh Ha KPIOKE». JTO Ta 4YaCTh MOIIHOCTH
TPAKTOPHOT'O JIBUTATEISI, KOTOPasi MOKET (DAKTUUECKHU BBIMOJIHATD MOJIE3HYIO
paboty. [Tokazarenb 3TOM MOIIHOCTH JUIsl JAaHHOTO TPAKTOpa 3aBUCUT B IIEPBYIO
ouepeib OT CLEIMHBIX CBOMCTB €ro JIBUKUTENEH (KOJIEC WU T'YCEHUIl) U OT
CIIEITHOTO Beca MaIuHbl. MoIIlHas1, HO JeTKas MallnHa Mpu OONBIINX Harpy3Kax
OyKCyeT, TO3TOMY JUISI BHITIOJTHEHUS TI0JIE3HOM pabOThI MOXKET OBITH MCIOIb30BaHA
JUIIb HEOOJbILAs YACTh MOIIIHOCTH TPAKTOPHOIO ABUTATEINS. TsKeable TPAaKTOPbI
Jydllle CHEIUIAITCA C IIOYBOW, HO 3HAYNUTENIbHAS YaCTh YHEPIUHU UX JIBUTATENS
TpaTUTCS Ha MepeMelieHne coOOCTBEHHOr0 Beca Mo Moui. .. KoHCTpYyKTOpHI
00JIer4aroT MalllMHy U MOBBIIIAIOT €€ MOIIHOCTh. A B IIPOLIECCE IKCILTyaTalluu
HAuYMHAETCS JBM)KEHUE B OOPaTHYIO CTOPOHY, TaK KaK CHH)KEHHE Beca 03Ha4aeT
YXYALICHUE CLIETHBIX CBOMCTB, TO €CTh YMEHbIIEHHE 3(PPEKTUBHON MOITHOCTH Ha

82



KpIoKe. BOT ¥ mpuXOauTCsA Ha MECTE YTSKENATh MALLIMHY - CTABUTh Ha KOJeca
YYT'YHHBIE JUCKH, JI€JIaTh YIIMPUTEIN HA TYCEHUIAX U KOJECaX, CBOAS HA HET
JTOCTUKEHUSA KOHCTPYKTOPOB.

ABTOMOOMIIECTPOEHNUE

CTouT yBeIUYUTH MOIIIHOCTh ABUTATEIIS, HE TPUMEHUB KAKUX-TO HOBBIX
KOHCTPYKTHUBHBIX PEIICHUH, YBETUYATCS €T0 BEC U PAcX0/1 TOIUTMBA. 3HAYUT, U
Hecymlas cucrema (pama, Ky30B) aBTOMOOUJISL TOJKHA ObITh 00JIe€ MOIIHOM,
TSDKEIIOM, a MecTa JIJIs MacCaKUPOB OCTACTCSI MEHBIIIE.

20

Msirkue muHbpl 00eCIeYnBaOT CIIOKOMCTBHUE X014, aBBTOMOOMIIb TIJIBIBET 10
HEPOBHOMU J0pore, Kak 4esiH. Ho ueM MeHbllle JaBjaeHue B MIMHAX, TEM OOJIbIIE
CONPOTHUBJIEHUE IOPOTH, TEM MEHBIIE CKOPOCTh. MOKHO cellaTh aBTOMOOMIIb,
KOTOPbIN OyJE€T HU3KUM U YCTOMYMBBIM, HO OH HE MIPOMJIET MO IIOXOH JOPOTe.
KoHCTpyKTOp HaxOIUT 30JI0TYIO CEPEANHY, B3BELINBACT, KAKUM U3 Ka4eCTB
aBTOMOOMJISL MOKHO IpeHEOpeUb, a KaKOE - BBIAIBUHYTH Ha MEPBbII IJIaH.

Cynocrpoenue

[Tpu npoekTUpOBaHUU KOPITyCa AXThl HEOOXOJUMO YUUTHIBATh TPU OCHOBHBIX
TpeOoBaHus: 1) MUHUMAaJILHOE CONPOTHUBIIEHHE POPMBI KOpITyCa, 2) MUHUMAJIbHOE
COIIPOTUBIICHUE TPEHUS, 3) MaKCUMaJIbHAsl OCTONYHUBOCTb.

OT1u TpeOOBaHMS B3aUMHO ITPOTUBOPEUYMBHI. ¥Y3Kas, JUIMHHAS SXTa UMEET MaJloe
COIPOTUBIIEHUE (POPMBI, HO OHA MAJIOOCTOWYMBAs, HE MOKET HECTH JIOCTATOYHO
OonbLI0i napycHoCcTH. [ToBBIIIIEHHE OCTOWYMBOCTH ITyTEM YBEJIMUEHUS BECa
OaJutacta CONMpPOBOXKAAETCSA OJTHOBPEMEHHBIM YBEJITMUEHUEM OCAJIKHU U,
CJIE€A0BATEIBHO, YBEIIMYEHUEM COIIPOTUBIICHUS TPEHHUS. Y BEITMYCHUE
OCTOMYMBOCTH IIyTEM YBEINYEHUS [IUPUHBI KOPITyCa BBI3BIBAECT YBEIUUYCHUE
conpoTusieHus (opmbl Kopnyca. 3ajadya KOHCTPYKTOPa COCTOUT B OThICKAHUU
«30JIOTOM CEPENUHBD), B IPUMUPEHNUN IPOTUBOPEUUBBIX YCIOBHIA
KOHCTPYHPOBAHUSAZ.

CaMOJIeTOCTpOGHI/Ie

VY rmaBHOro KOHCTpYKTOpa poxaaercs unes. Hy, ckaxxem, HyKeH camoJIeT s
NEPEBO3KHU KPYIMHOTa0APUTHBIX U TSKe-
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JIBIX TPY30B; HEOOXOAMMO 00€eCTIeUnTh YA0OCTBO M OBICTPOTY MOTPY3KHU. JlJist 3TOM
1eau Tpedyercsi, 4ToObl (Pro3emsikK, BMECTUTEIbHBIN 1 00TeKaeMbli, HAa CTOSIHKE
OBIJ1 KaK MO>KHO OJIVDKE K 3eMJIC, 3HAYUT, HEOOXO0JMMO HU3KOE IIACCH, €TI0 JIerde
yopath B (DIO3EIISIK.

Bec mone3noit Harpy3ku onpeaesnseT Bec KOHCTPYKIIUU, U BCE BMECTE - MOIITHOCTh
W YKCI0 aBurareneii. Eciu asurartenu TypOOBHHTOBBIC, UX YCTAaHABIMBAIOT Ha
KPBIJIE, U KPBUIO TOJDKHO OBITh IOHATO TaK, YTOOBI IPOMEIUICPHI HE 3a/IeBaJU 32
oeton. Emie netanb sicHa: KpbIJIO HYKHO MOJIOKUTH CBEPXY (Dro3ersika.

OTO0 TOJNBKO MEPBBIN HIar NpoeKTa. MHOXKECTBO PA3IMYHBIX TPEOOBAHUN
IIOCTENIEHHO YTOYHSIOT «JIML0» Oyayuiero camonera. Heo0XxoaqumocTh XOpoumx
B3JIETHBIX U IT0CAJOYHBIX CBOMCTB HA I'PYHTOBBIX a3pPOApOMax BEIET K
IPUMEHEHHUI0 00BbEMHBIX THEBMATHUKOB C HU3KUM JIaBJIEHUEM, NIPSIMOTO KPbLIa €
MOIIHOM a3pOJNHAMUYECKON MEXaHU3ALUEN.

B sTom ciyuae, npaBaa, He MOXKET ObITh MOJIy4€Ha O4€Hb 00JIbIlas CKOPOCTh, HO B
YTOAy JPYTUM Ba)KHbIM Ka4€CTBaM KOHCTPYKTOPY HNPUXOJUTCS UCKATh Pa3yMHbIN
koMmnpomucce K

* sk ok

[To monosxxeHnto n300peTeHre JOMKHO 00J1a1aTh «CYIIeCTBEHHOW HOBMU3HOW». Ho
YTO 03HAYAET CJIIOBO «CYLIECTBEHHA s1»? B «YKa3aHUAX 0 METOAMKE IKCIIEPTU3BI
3asBOK Ha M300peTeHms» cKka3aHo Tak: «CyliecTBeHHAass HOBU3HA B PEIICHUN
TEXHUYECKOM 3a7a4l XapaKTEPU3YETCsl TEM, UTO 3TO PELICHUE UMEET HOBBIE, HE
U3BECTHBIEC paHee NPU3HAKU, cOOOLIaroue 00BEKTY N300peTeH . (YCTPOUCTBY,
crocoOy, BEIIECTBY) HOBbIE CBOMCTBA, CO3JAIOLINE MOIOKHUTENbHBIN 3 dexT. C
HE3HAYNTEIbHBIMU BapUALIMSIMU TAKOE ONPEIECIICHUE IPUMEHSIETCS YK ACCATKA
JIeT U IPUBOJUT K OECUMCIIEHHBIM CIlopaM 1o 3asiBkaM. HoBu3Ha, roBoputcs B
ONPEIEIEHUH, 3TO HAJIMYME HOBBIX CBOMCTB. HO UTO cunTath HOBBIMU
ceorictBaMu? Ha 3TOT cuer HeT TouHbIX yKa3aHui. U momydaercs: HOBH3HA - 3TO,
KOTJ]a €CTh HOBH3HA. ..

Ha npakTuke «cyuiecTBeHHasi HOBU3Ha» HEU30€KHO CBOJAUTCS K MOHSITUIO
«CYILECTBEHHOE U3MEHEHUE» (10 CPABHEHUIO C TPOTOTUIIOM) U JIajie€ K MOHSITHIO
«3HAYMUTENIbHOE U3MEHEHHE». MHOT0 U3MEHUII - €CTh U300peTeHne, Majlo
U3MEHMII- HEeT u300perenus. [IpuuemM «MHOTO» WM «Majioy ONpeaesieTcs B
KOHEYHOM CYETE JINYHBIM MHEHUEM JKCIIEPTA.
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Mex iy TeM CymecTByeT 00ObeKTUBHBIN KPUTEPHUi: H300pETEHHE- 3TO YCTPAaHEHHE
TEXHUYECKOr 0 NpOoTUBOpeuns. Mcob3ys 3TOT KPUTEPUM, MPKHO B 3HAUYUTEIILHON
Mepe 00bEKTUBU3UPOBATH IKCIIEPTUIY 3a5BOK.

O0patumMcst K KOHKPETHOMY IIPUMEPY.

B xypnane «300petaTens u paimoHanu3aTopy» Obliia OMyOJInKOBaHA CTAThs
skcriepta E. HemupoBckoro «Urto Takoe nuzooperenue?». B Hell aBTop npusen
AMU30/1 U3 JIMYHOU NMPAKTUKHU.

JIBa unxkeHepa pa3zpadboTaiv KOHCTPYKIMIO CaMOHAKIIa/la JIJIsl TOAa4u B MallIUHY
MEPEILIETHBIX KpbIleK. «PaccMaTpuBas 3Ty 3asBKY,- MUIIET 3KCIEPT,- s BCIIOMHUIT
0 TAKOM K€ IPUMEPHO YCTPOMCTBE, UMEIOIIEMCS B OJTHOM U3 HEMELIKUX MMATEHTOB.
EnuHcTBEHHOE pa3inyue COCTOUT B TOM, YTO HAILIM M300peTaTeNn yCTaHOBUIIN
CTEHKHU CTaIleIbHON KOPOOKU HA PACCTOSHHUE, MEHbIIIEee JUIMHBI IEPETIETHON
KPBILIKU. .. S cUeII 3TO OTIMYKE HECYIIECTBEHHBIM U TOATOTOBUI IPOEKT PELICHUS
00 OTKa3e B BbIJIau€ aBTOPCKOTO CBUICTEIILCTBAY.

371ech BCE XapaKTEepHO. DTO KJIACCUYECKHUM IPUMEP METO1a CPaBHEHUs. DKCIepTa
HE MHTEPECYET, 3a4€M CJHICJIaHbl U3MEHEHMS, KAKUE IIPU HTOM I10JIy4YarOTCs
pe3ynbTaThl. Het, aeiicTByeT npuHuumn ¢GopMaibHOTO CPaBHEHHSI. DKCIEPT
OTBICKMBAET NPOTOTUIL. VI3MEHEHUE KaKETCsI €My HECYIIECTBEHHBIM: I10lyMaelllb,
MU3MEHWIIM KaKyO-TO JUIMHY CTEHKH! A HECYIIECTBEHHOE, HE3HAUUTEIBHOE
VU3MEHEHHE 03HAYAET, 10 MHEHUIO SKCIIEPTA, OTCYTCTBUE CYIECTBEHHON HOBU3HBI.
U OH CIIOKOWHO IUIIET MPOEKT OTKa3a.

Ho MeTon cpaBHEHUs Ha 3TOT pa3 [aj sABHYI oceuky. E. Hemuposckuii
pacckasbiBaeT: «OJIHaKO HaIllM U300peTaTeNu pa3bsiCHUIMN, YTO OOKOBBIE YIIOPHI,
OMHCaHHbIE B HEMEIIKOM MaTeHTe, TOJKHBI ObITh BECbMa KECTKUMHU, YTOObI
yCTpaHUTh nporudanue cromnsl. C Ipyroil CTOPOHBI, €CIIU YIIOPHI OKAXKYTCS
CJIMIIKOM >K€CTKMMHU, IPUCOCHI HE CMOTYT BBITALUTh KPBIIKY U3 KOPOOKH. DTO
IPOTHUBOPEYHE JIETAI0 CaMOHaKIa] HepaboTocnocoOHbIM. CTOMIIO JIMILb
U3MEHHUTh PACCTOSTHUE MEXAY CTEHKAMH, KaK OHU Ha4yaJld BOCOIPUHUMATh BEC
KPBIILEK. .. HOBOE COOTHOILIEHUE Pa3MepOB, IPUHITOE MOCKOBCKUMU
n300peTaTeasiMU, MO3BOJIMIO HEPaOOTOCTIOCOOHOE YCTPOUCTBO CIENIATh
paborocniocoOHbIM. A pu3Hai, yto omubdces. M3o0peraTensm BblIadu aBTOPCKOE
CBUJIETENBCTBO». 3/1€Ch, B CAMOM KOHIIE cTaTbu, HeMUpOBCKHii TPOU3HEC TO
CJIOBO, C KOTOPOTO CJIe10BajI0 Obl HAUaTh: «IIpoTHUBOpeuney». OKa3pIBaeTcs, A€o
HE B 3HAYUTEIbHOCTH WJIM HE3HAUYNUTEIbHOCTH BHECEHHOTO U3MEHEHHSI, a B TOM,

YTO OBIJIO TEXHUYECKOE IMPOTUBOPCUUC U H306peTeHI/Ie IMO3BOJIMJIO €I'0 YCTPAHUTD.
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Eme oguu npumep.

Jlenunrpanckue uwxkenepst JI. 'nn30ypr u . [lepckuii mocnanu 3asBKy Ha
JIAMTIOBBIN OJIOK C TOpOUIaIbHBIM TpaHchopmaTopom. «Bam ynanock co3nathb
OYEHb XOPOIIYI0 KOHCTPYKIIHMIO,- OTBETUJI IKCIIEPT,- HO B HEW HET PJIEMEHTOB
CyIIECTBEHHOM HOBU3HBI». B Jlenunrpaackom o6mactHom coBere BOUP
paccMOTpenu 3asiBKY H... HAIIUIU CYIIECTBEHHYIO HOBU3HY. BOT B uem oHa
cocTosia:

«IIpu KOHCTPYHPOBAHUHU JAMIIOBOr0 OJI0Ka, B KOTOPOM OOBEIMHEHBI JIaMI1a
BBICOKOT'O HalpsiKEHMs! (BEHTHIIb) M TUTAIOLIUHN ATY JamMIy TpaHchopmaTop
Hakaja, He00XO0IMMO U30JIMPOBATH JTAMITOBbIE THE3/1a U JPYTUe TOYKU BEHTHIIA,
HaXOJSIIHMECS MO BBICOKUM HAMPSHKEHUEM, OT OKPYKAIOLIUX IPEAMETOB HHOTO
MOTEHIINAaJIa, B TOM YKciie ¥ OT TpaHchopmaropa Hakana. [{o cux mop
MIOBCEMECTHO MPAKTHUKa KOHCTPYMPOBAHUS LIUIA [10 IyTH CO3/1aHUS JOCTATOYHO
OO0JIBIIOrO Pa3psIHOTO PACCTOSHUS MEKY JIAMIIOBBIMU THE3JaMU M KOPITYCOM
TpaHchopmaropa. [ 3Toro npuxoauIoCch yCTaHABIMBATh MEXKY
TpaHcHOPMATOPOM U BEHTHJIEM JUTMHHBIA U30JISTOP C BEHICOKOBOJIBTHBIM
MOHTaXOM. Mex 1y TeM Py KOHCTPYUPOBAHUH aNapaTypbl BaXKHO HE
yBEJIMYMBATh, & COKpaIaTh TradapuThl.

U Bot unmxenepsl JI. 'un30ypr u . [lepckuii npeaioxuiin HECKOIbKO YBEITUYUTh
OKHO TOPOMJIAJILHOTO TpaHCcPopMaTopa HaKalla U BHYTPh 3TOTO OKHA TIOMECTUTh
JIAMIIOBbI€ THE3/1a U IPYTHE TOYKHU BBICOKOTO MOTEHIIMAIA (COMPOTUBIICHUE
«CETKa» - «KaTOJ» U BICOKOBOJIbTHBIM BBIBOJ), 3aJIMB 3TO KOMIIAYHIOM.
OcTpoyMHOE pellIeHHE MO3BOIMIO OTKA3aThCs OT U30JISITOPA U BHEITHETO
BBICOKOBOJIbTHOI'O MOHTaxka. Ho camoe BaxkHOe B ipyroM: oO1miue rabaputsl 010Ka
COKPaTUJIUCh, U MPU TAKOM MPUHIUIIE KOHCTPYUPOBAHUS UX YK€ HE HYKHO
pacupsTh [0 MEpPEe YBEINYEHUS HAIPSIKEHUS BEHTUILS.

Cnop ¢ 3kcnepTr30i 3aKkOHYMIICS Tak: «bpUIO OKa3aHO, 4TO aBTOpaM yAanoCh
IIPEOI0JIETh OTMEUEHHOE BBIILIE TPOTUBOPEUHE U PEIIUTH 33]]a4y UMEHHO ITIOTOMY,
YTO B X KOHCTPYKIIMH TpaHC(HOopMaTOp HaKasa BBIIOJIHAET POJIb HE TOJIBKO
TpaHc(opmaropa, HO U U30JISITOPA BHICOKOBOJIBTHBIX TOUEK BEHTHJIS.
Hcnonp3oBanue TpaHchopMaTopa B Ka4eCTBE U30JITOPA U SIBJISETCS HOBU3HOM
KOHCTpYKLMU». M300peTaTenu noyyuin aBTOPCKOE CBUIETENBCTBO.

Ecnu uzo0perartenu Haydatcsi BUAETh B M300PETCHUSIX YCTPAHEHUE TEXHUIECKUX
MPOTUBOPEUMIL, a IKCIIEPTHI HAYYaTCs] HAXOAUTh B 3asiBKaX CIIOCOOBI YCTpaHEHUS

TaKHX HpOTI/IBOpe‘II/IfI, KOJIMYCCTBO OTKJIOHCHHBIX 3daBOK HAMHOI'O COKPATHUTCA.
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MHoraa TexHu4ecKoe IPOTUBOPEUHE, COIEpKaLIEecs B 3a/1a4e, OTYECTINBO BUIHO.
TakoBbl, HapUMep, 3aJa4H, PELIEHUE KOTOPHIX OOBIYHBIMH ITyTMU
HATaJIKMBAETCs Ha HEAOIYCTUMOE YBeJIMUYeHUE Beca. IHOrna npotuBopeune
HE3aMETHO, OHO KaK Obl PACTBOPEHO B YCIOBUSAX 3aJa4uu. TeM He MeHee
n300peTarenp BCeraa I0JKEH MOMHUTD O TEXHUYECKOM TPOTUBOPEUYHH, KOTOPOE
eMy IIPEJICTOUT NOOOPOTh.

21

«Hano 1oOuThCs TaKOTO-TO pe3ysibTaTay,- 3TO JIUIIb MOJIOBUHA 3a]1a4u;
n300peTaTeto He0OX0AUMO BUJIETh BTOPYIO MOJOBUHY: «IOOUTHCS, HE TPOUTPAB
TOr'0-TO U TOT'O-TO).

AHKETHBIE OIIPOCHI TTOKA3bIBAIOT, UTO OMBITHBIC M300PETATENIN XOPOILIO BUJIAT
TEXHUYECKOE IPOTUBOPEUHNE, coAepxKalieecs B 3anade. Tak, [1. @puaman
(JIenunrpan), umeroiuii 6osee ABaAIATH ABTOPCKUX CBUJIETEIHCTB HA
n3o00perenus, nueT: «V3ydaro TpyJHOCTH U IPOTUBOPEUUS CYIIECTBYIOIINUX
MaIlliH, anmapatoB u cuctem». Kaynacckuit uzoopera-1lens 0. Uenene ouenn
TOYHO XapaKTEPU3YeT ATy BAXKHEUIITYI0 0COOEHHOCTh U300PETaTEIHLCKOTO
MactepcTBa: «Hamo HallTH B 3aJ1a4€ TEXHUYECKOE IPOTUBOPEUHNE, 3aTEM
MCII0JIb30BaTh MOJICKa3bIBAEMbIC OMBITOM M 3HAHUSIMU CIIOCOOBI YCTPAHECHUS
MIPOTHUBOPEUUS».

W3BecTHBIN coBeTckuil n3ooperarens b. biimHOB, 101BOIS HTOTH CBOEH
TpUALIATUIIETHEN N300peTaTenbckoi padboTel, nuiet: «Ha ocHOBaHMM ombITa
rOBOPIO: BBl HE CTAHETE U300peTaTeNeM, €CJIM HE HAyYUTECh OTYETIIMBO BUAETD
IIPOTUBOPEYHS B BEILIAX).

V¥ uzob6perarens FO. UuHnoBa ObUIO AEBATHh aBTOPCKUX CBUIETENIBCTB; OCBOUB
METOIUKY u3o0perarenbcTBa, 0. UMH-HOB MOMy4MII €11e TpU JeCsTKAa aBTOPCKUX
CBUJICTENBCTB, PEIIUB P 3a7a4, CYUTABIIUXCS HepaspemuMbiMu. OauH U3
IJIaBHBIX UHCTPYMEHTOB HO. UMHHOBA - aHaIU3 TEXHUYECKUX POTUBOPEUN.
Korga HO. UnHHOBY NOpYy4YHIIN CIIPOEKTUPOBATH BEICOKOITPOU3BOIUTEIIBHYO
MalIUHYy JUIsl Kpy4eHus Teae(OHHBIX KaOemel, OH MPex/ie BCEro BCKPhLI
coJepaKalleecs B 3a1a4e TEXHUYECKOE IIPOTUBOPEUHE:

((HpI/I IMPOCKTUPOBAHNHN MAIIMHBI BBISICHUJIOCH, YTO ITOBBIIICHUIO €C
IMPONU3BOAUTCIBHOCTH NPCIIATCTBYCT CUJIa HATAKCHUA HUTCH (HpOBOI[OB), KOoTOpas

BO3HHUKACT OT TPCHUA HUTEH BO BpEMs UX ABMIKCHUA O CTCHKHU KPYTHHBHOﬁ paMKu
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Y IPUBOJIUT K HEJIOIIYCTUMOMY PACTSLKEHHIO HUTEH (mpoBoAoB). C yBenTudeHUEM
CKOPOCTHU BpalIEHUsl PaMKHU U €€ AuaMeTpa YBEIUYUBAETCS HEHTPOOEekKHas cuJa,
NPUKUMAIOIIAsl HUTH K PAMKE, a CJIE0BATEIbHO, U CUJIa TPEHUS HUTEH.

[Tonydaercs 3aK0J110BaHHBIN KPYT:

C yBenmnueHHneM nuameTpa U CKOPOCTH BpalleHUs KPYTHJIBHOW paMKH
HEJOIyCTUMO YBEJINYMBAETCA LIECHTPOOEKHAS CUIIA, KOTOpasi IPUBOAUT B
KOHEYHOM CUETE K pacTsuKEHUI0 HUTEN. C Ipyror CTOPOHBI, YMEHbIIAs THAMETP
KPYTUJIBHOM PaMKH, MOKHO IOBBICUTh CKOPOCTbh KPYUYEHHS, HO TOTJa
HEJOIIyCTUMO YMEHBIIAETCA TUAMETP PUEMHOM KaTylIKH, YCTAHOBJICHHOU
BHYTPHU PaMKH, U, CJIEJOBATEIbHO, JJINHA U3FOTOBIISIEMOIO Ka0esl.

SIBHOE TEXHUYECKOE HpOTI/IBOpe‘II/IG!

B n3o0peTaTenbckoil mpakTUKE HEPEAKH Cllydau, KOrJa IiIaBHOE -O0OHAPYKUTh
TEXHUYECKOE MPOTUBOPEUHE, a KOJIb CKOPO OHO OOHAPYKEHO, MPEOAOJETh €ro HE
IIPECTABIIAET TPY1a. bbIBaeT, OJTHAKO, U TaK, YTO SICHO BUAUMOE TEXHUYECKOE
IPOTUBOpPEUME OTIIYTMBAET U300pETATENs: HYy’KHO COBMECTUTH HECOBMECTUMOE, A
3TO KaKE€TCsI HEBO3MOKHbBIM!

«Hy»xHo HaiiTh criocod kpy4yeHust kadess Ha MpOoXo/l,- paccka3biBaeT aaiee HO.
UMHHOB,- TO €CTh BBIHECTU NMPUEMHYIO KaTYIIKY M3 BpallalONICiCs paMKU U
3aKpEIuTh €€ Ha HEMOJABUKHOM OCHOBAHHM BHE paMKH. Takyro KaTylIKy MOXHO
clienaTh HEOrPAaHUYEHHOTO JUaMeTpa, a Kabelb - HEOrPAaHUYEHHOM JJIUHBIL, U,
KpOME TOT'0, YBEJIMYUTh CKOPOCTh KPYUCHHUS.

Hauansuuk Kb HOBOM TexHUKHU TalIkeHTCKOTro Kabeui-j HOTO 3aBojAa
npeAynpeinil MEHsI, UYTO B 3TOM HaIPaBICHUU OYE€Hb MHOTO ITOpadoTanu
n300peTaTesau U KOHCTPYKTOPHI. B KOHIIE KOHIIOB OHU MPUIILIN K BHIBOY, YTO
n300pecTu crnocod KpydeHHs Ha MPOXO/J] TaK e HEBO3MOKHO, KaK U U300pecTu
BEUHBIN JBUTATEIb.

OpHako s He 0TKa3aJiCs OT MBICIIU CIIPABUTHCS C ATOM 3aaueit. Pemmn
NeHCTBOBATH 110 METOAUKE U300pETaTEIIbCTRA. . .»

He OoliTech TEXHUYECKUX MPOTUBOPEUHii!

Bot oxgHa n3 npocTeix 3a1a4. Pemure ee caMOCTOATENBHO; I 3TOT0 JOCTATOYHO
YETKO ChOPMYIUPOBATH TEXHUUECKOE MPOTUBOPEUHE.

3amau a3
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«IIpu B3TIIsA1€ HA TOHOYHBIN aBTOMOOMITL Cpa3y OpocaroTcs B T1a3a koseca. OHu
NpUAAI0T MAIIMHE CBUPEIBINA BUI. A MEXIYy TEM OHU CO3/1al0T J0OaBOYHOE
CONPOTUBJICHUE BO3/1yXa, CHUKAIOT MAKCUMAJIbHYIO CKOPOCTh. J{ake y 0OBIYHBIX
JIETKOBBIX aBTOMOOMUJIEH Kojleca 3aKphIThl 00TEKaEMbIM KarloTOM. Tak rnoyemy »xe
KoJleca TOHOYHBIX MAIlIMH HE 3aKPbIThl 00TeKaTEIIMuU?

Ha Bupakax roHIIMK BCE BPEMS CIEIUT 3a EPEIHUMU KOJIECaMH. Y BUIEB UX
MOJIOKEHHUE, OH MOJIyYaeT MepBYI0 MHPOPMALIUIO O HAMIPABICHUU JABUKCHUS
MalluHbl. Tenepp NpeamnosokKum, 4YTo KOJIeca 3aKpbIThl KppUIbsIMU. 110BEpHYB
pPyJb, TOHIIUK JIOJDKEH CMOTPETH, KaK OMJAET MAalllMHA, U BMELIATHCS B
YIPABJIEHHE M1OCJE TOr0, KAK aBTOMOOUJIb 3aMETHO OTKJIOHUTCSI OT HAMEYEHHOI'O
nyTd. BoT mouemy aBTOMOOWIIN /7151 IOCCEMHBIX TOHOK JIENal0T 0€3 KPhLILEB.
Hpyroe neno aBToMOOMIIM, IpeIHa3HAYEHHbIE ISl TOHOK Ha CHelMaIbHO
000pyI0BaHHBIX TpeKkax. Tam He HyKHa MOBOPOTIMBOCTh. M MaminHbI
3aKarnoTHUPOBAHBDY !.

Yr10o0BI PECUINTDb 3Ty 3ada4y, HAA0 TOYHO HAWTH «HECOBMECTHUMOEC)» U OTBETUTh Ha
BOIIPOC: I'AC U YTO IPHUACTCA UBMCHUTD IJIAA YCTPAHCHU S «HECOBMECTHUMOCTH ?
33,[[3‘{3, OTHOCHUTCS K TOHOYHBEIM aBTOMOOUJISIM. 3Ha‘{I/IT, PCHIICHUC MOKCT U HC
OBITH pacCUnuTaHO Ha MaCCOBOC N AJIUTCIIbHOC IIPUMCHCHHUC.

JAUAJIEKTUKA U3OBPETEHUA
IIAI 3A ITATOM

Hcnonb3ys noHaTHst 00 uaeaibHON MalIMHE, M TEXHUYECKUX TPOTUBOPEUHSIX,
MO>KHO CYIIECTBEHHO YIOPSAIOUHUTH MPOIECC PEIICHUs N300peTaTeNIbCKOM 3a1auu.
WneanbHas MalvHa IOMOTAeT ONPEAEINTh HAIIPaBIECHUE TIOUCKOB, 4 TEXHUYECKOE
IPOTHUBOPEYHE, IPUCYILEE JAHHOM 3a7a4e, yKa3bIBAECT HA IPENSATCTBUE, KOTOPOE
IPEACTOUT NpeooieTb. OQHAKO IPOTUBOPEUHE MTOAYAC OBIBAET JOBOJIBHO XUTPO
CHpSITaHO B yCIOBUsX 3aaaun. K Tomy ke 00HapyKe€HHOE MPOTHUBOPEUHUE HE
UCYE3aeT caMo Mo cede, MPUXOJIUTCA U3bICKUBATH CIIOCOOBI €r0 YCTPaHEHUS.
Jlanexo He Bcerja yaercs OAHUM OpOCKOM IPEOI0JIETh MyTh OT MOCTAHOBKU
3a1a4u 210 ee peueHus. HyHa panuoHanbHas TaKTHUKA, O3BOJISONIAS 1Iar 3a
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[1aroM IpOJBUTaTHCS K PELICHUIO 3a/1a4. TaKyro TaKTUKY JAeT aJITOPUTM
pemeHus n3ooperarenbckux 3anad (APU3).

B cnenyromux rimaBax, yriayOmsis n3ydeHue, Mbl IETATHHO PACCMOTPHUM OTACIIbHBIC
«y3JIbD» aNTOpPUTMa M Ha KOHKPETHBIX IPUMEPax MOKaXeM, Kak OHU paboTaroT, a
noka faaum oomuii 0630p APU3.

TepMun «anroputm», BOOOIIE TOBOPS, UMEET JOBOJIBHO PACILIBIBUYATHIC TPAHULIBI.
B maremaTtuke o1 aaropuTMOM I0Apa3yMeBaETCsl CTPOTO perjaaMeHTUPOBAHHAs
COBOKYIHOCTb U MOPSIAOK Olepanuii, HEOOXOIUMBIX JIJIsl peLIEHUs TON WJIK NHON
3aza4yd. MaremMaTUu4eCcKuM ajaropuTMOM SBJISAIOTCS, HAIIPUMED, ACHCTBHS, KOTOPbIE
Ha/10 TI0CJIEI0BATENbHO COBEPIINTD, YTOOBI U3BJI€Yb KBAJAPATHBIM KOPEHD U3
LIEJIOTO ITOJIOYKUTEIIBHOTO YKCIIa. Takue anropuTMbl XapaKTepU3yTCs
YKECTKOCTBIO: KaXK/1asi OIlepaLysl OIIpeeIeHa COBEPIIEHHO TOYHO U HE 3aBUCUT HU
OT U3MEHEHUS YCIOBUH 3a1a4M, HU OT JUYHOCTH YEJIOBEKA, PEIIAIOLIETO 3a1a4y.

B mmpokom cmeIciie ¢iI0Ba alITOPUTMOM Ha3bIBAKOT BCAKYIO IPOrpamMMy
IUTAHOMEPHO HampaBJIEHHbIX JielcTBUM. [Iporpamma perenust n300peTaTenbCKux
3a/1a4 Ha3BaHA AITOPUTMOM UMEHHO B 3TOM CMBICIIE.

APH3 obsanaeT rudKOCTHIO: OJTHA U Ta )K€ 3a/1a4a MOXKET OBITh perieHa
pa3HBIMH MYTSIMH - B 3aBUCUMOCTH OT TOTO, KTO U Kak ee pemaer. APU3 e
UTHOPUPYET JTUYHOCTh YEJIOBEKA, KOTOPBIM UM noJib3yercs. Hanporus, APU3
CTUMYJIUPYET MaKCUMaJIbHOE HCIOJb30BaHNE OCOOCHHO CUIIbHBIX KAaueCTB
naHHOTro n3oo6perarens. [loaromy myTh OT 3aa4u 1O pEUICHUS MOKET OBIThH
IPOWJIEH MO-pa3HOMY, H300peTaTelb COBEPIIAET ACHUCTBUS B 3aBUCUMOCTH OT
3HAHUH, OIBITA, CIOCOOHOCTEH. AJITOPUTM JIMILb N30aBISET OT 3aBEJOMO
HEBEPHBIX 11aroB.

bonee toro, ucnons3yst APU3, pasasie nzodperarenn MOTYT IPUUTH K pa3HbIM
pelIeHnusIM OJTHOM U ToH ke 3amaun. APW3 mocTpoeH Tak, 9ToObI BEIBOIUTH
JAHHOT0 U300peTartelisi Ha HauboJiee CUIIbHBIC JIJIsl HETO PEIICHUS JaHHOM 3aJ1auHu.

Kak u Bcskuit unctpyment, APM3 naer pe3ynbTarbl, BO MHOIOM 3aBUCSIIIUE OT
YMEHHs M0JIb30BaThCs BM. He cieyer nymars, 4TO, IPOYNATAB TEKCT AIITOPUTMA,
MO>KHO Cpa3y pelaTs Jroobie 3a1a4u. [IpounTtaB onucanue npuemMoB cam0o0, He
CTOMT cpa3y BbIXOJIUTh Ha copeBHOBaHMs. Tak u ¢ APU3: ennHo60pcTBO C
3aj1ayeil TpedyeT MpaKTUUYEeCKUX HaBbIKOB. Mbl Oy/1eM BbIpaOaThIBaTh 3TH HABBIKU
Ha y4yeOHBIX 3a/1ayax.

% sk ok
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Ecnu cxemaTuuecku npeacTaBUTh IBAALATUIIATHIETHIOW pa00Ty MO CO3AaHUIO U
coBepiieHcTBoBanno APU3, nosty-auTcst AOBOJIBHO JUIMHHAS LIETIOYKA: EPBBIN
BAPHUAHT - IIPOBEPKA HA MPAKTUKE - KOPPEKTUPOBKA - BTOPOU BAPUAHT - IIPOBEPKA
Ha [PAKTHUKE - KOPPEKTUPOBKA - TPETUM BAPUAHT -...H T. .

Vixke APU3-59 (1. €. anroputm, ony0aukoBaHHbIN B 1959 rony) ycnemHo
npUMEHsIICS paioM uzooperareneil. 3arem nosisuinuck AP1U3-61, AP1U3-64 u
APU3-65. B HuX ObUT YYTEH ONBIT Psijia CEMUHAPOB, B X0J1€ KOTOPBIX AJITOPUTM
UCIIOJIb30BAJICS JUIsl pEIICHUS CaMbIX Pa3HOOOpa3HbIX N300peTaTeNIbCKUX 3a/1au.
APU3-64 u ocoberno APN3-65 rogwmck A1 pelieHns MHOTHX 3ajad,
BCTPEUAIOUINXCS B M300peTaTeIbCKON MPaKTHKE. TeM BpeMeHeM
COBEPILEHCTBOBAHKE AJITOPUTMA ITPOJI0JIKAIIOCH U B pe3yibTaTe ObLl pa3padoTaH
APU3-68, n3i10xKeHHbBIN B IEPBOM U3JaHUU 3TOW KHUTH.

22

Mps1 paccMoTpuM ABa BapuaHTa anroputma - APM3-61 u APU3-71. 9to no3Boaut
YUTATEII0 YBUIETh, B KAKOM HAINPABJICHUU UET Pa3BUTUE aITOPUTMA U,
CJIeIOBATEILHO, MPEJCTaBUTh, KAKUM IPUMEPHO OYJIET aITOPUTM Yepe3 MATh WU
JECSTH JIET.

APU3-61 nenut TBOpUYECKHUI NPOLIECC HA TPHU CTATUU:
aHAJIUTUYECKas;

ornepaTuBHas (YCTpaHEHHE TEXHUYECKOTO MPOTUBOPEUUS);
CUHTETHYECKas (BHECEHUE JONIOJIHUTEIbHBIX N3MEHEHHUI).

Kaxxnas ctagus nojpasaensieTcss Ha psji MOCIeI0BaTEIbHO OCYIIECTBIAEMbIX
mraroB. Takum 006pa3om, OAHO CIOKHOE (M MOTOMY OYE€Hb TPYAHOE) ACHCTBUE
ITOPUTM pa30MBAET Ha Psijl YACTUYHBIX, OOJIEe JIETKUX ACHCTBUN. BBITIAIUT 3TO
TaK.

APN3-61
1. Aganutnyeckas craaus
[Iepssrii mar. IToctaButs 3amauy.

Bropoii war. [IpeacraButhk cede uaealbHbli KOHEUHBIA PE3yibTarT.
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Tpertnii war. OnpenenuTb, YTO MEMIAET JOCTUKEHUIO 3TOTr0 pe3ybTara (T. €.
HAWTU IPOTUBOPEUHE).

Yereeptoii mwar. OnpenenuTs, Io4eMy MeIaeT (HaWTh NPUYUHY TPOTUBOPEUHMS).

[Tsaterit mar. OnpenenuTs, NPy KaKWX YCIOBUSX HE MEIIao Obl (T. €. HATH
YCJIOBUSL, IPU KOTOPBIX IPOTUBOPEUHE CHUMAETCS).

2. OnepatuBHAas CTaus

[TepBoiii mar. [IpoBepka BO3MOXHOCTH U3MEHEHUN B caMOM 00BbeKTe (T. €. B
JAHHOW MAIlIMHE, TAHHOM TEXHOJOTHYECKOM ITPOIIECCE).

1. I3meHeHue pa3mepos.

2. U3menenue Gopmsl.

3. U3meHnenue marepuana.

* 4, I3MmeHeHue TeMneparyphi.

5. U3menenue naBneHus.

6. I3MeHeHue CKOpOCTH.

7. I3MeHEeHne OKPaCKHU.

8. I3MeHeHune B3aMMHOI0 PacCIlOIOKEHUS YaCTEN.

9. 3meHeHue pexruMa padoThl 4acTel ¢ LENbI0 MAKCUMAIbHOW UX Harpy3KH.

Bropoii mar. [IpoBepka BO3MOKHOCTH pa3jiefieHnus 00beKTa Ha HE3aBUCHMbIC
YacTH.

1. Beinenenne «cnaboii» 4acTH.
2. Beinenenne «He00OXOMUMOM U JOCTATOYHOI) YaCTH.

3. Pa3nenenue o0bekTa Ha OAMHAKOBbIE YacTu. Tperuii war. [IpoBepka
BO3MOXHOCTH U3MEHEHUH B« ]

BHEIIIHEH (171 JaHHOTO 00BEKTa) cpeie.
1. I3meHenue nmapaMeTpoB Cpesl.

2. 3ameHa cpeibl.
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3. Paznenenne cpenpl Ha HECKOJIBKO YaCTHUYHBIX CPE.

4. Micniosib30BaHKE CBOMCTB BHEIIHEN CPEJIbl JIJIs1 BHITIOJI HEHHUS TIOJIE3HBIX
byHKIHIA.

UYerepthiii miar. [IpoBepka BO3MOKHOCTH U3MEHEHUH B COCEHUX (T. €.
paboTarolMX COBMECTHO C JAHHBIM) OObEKTaX.

1. YcranoBieHne B3aMMOCBSI3U MEXK/y HE3aBUCUMBIMU 00BEKTaMH,
YYaCTBYIOIIMMH B BBITIOJTHEHUU OJTHON PaOOTHI.

2. Ycrpanenue olHOTO 00BEKTa 3a CUET Mepeaadn ero PyHKIui Apyromy
00BEKTY.

3. YBenuueHue yncia 00beKTOB, OJJTHOBPEMEHHO JICUCTBYIOIIUX HA OTPAaHUYCHHOM
IJIOIA/IN, 32 CUET MCIOJIb30BaHMS CBOOOJHOM 00paTHOM CTOPOHBI ATOM IUIOIIAIH.

[Turerii m ar. MccnenoBanue mpooOpa3oB U3 IPYrux oTpaciie TEXHUKU
(mOCTaBUTH BOIMPOC: KaK JAHHOE MPOTUBOPEUHUE YCTPAHIETCS B IPYTUX OTPACIISIX
TEXHUKH?).

[Iecroii mrar. Bo3ppaienue (B ciryyae HEPUTOJHOCTH BCEX PACCMOTPEHHBIX
IIPUEMOB) K MCXOJIHOM 3a/1a4e U pacIIMPEHUE €€ YCIOBUM, T. €. IEPEX0I K IPYTOH,
Oousee 00 1IeH 3agaye.

3. CuHTeTHYECKAs CTaaus

[TepBoiii mar. Buecenue nsmenenuii B Gopmy aaH| HOro 00bekTa (HOBOM
CYIIIHOCTHU MAaIINHbBI JOJKHA COOTBEIl CTBOBATh HOBasi opMma).

Bropoii mar. Buecenune naMeHeHuil B Apyrue o011l €KThl, CBA3aHHbBIE C JAHHBIM.
Tpetuii war. BHeceHne n3aMeHeHuil B METO/1bl UCIIOJIb30BAHMS OOBEKTA.

YerBepThiii mar. [IpoBepka NpUMEHNMOCTH HAIGHHOTO MPUHIUIIA H300PETEHUS
K PELIECHUIO APYTUX TEXHUYECKUX 3a/1a4.

* sk ok

B 1949 rony MunncTepcTBO YroJIbHOW MTPOMBIIIUIEHHOCTH 00BSBHUIIO BCECOIO3HBIN
OTKPBITHIM KOHKYPC Ha CO3/TaHKE XOJIOIUIIBHOTO KOCTIOMA JJIsl TOpHOCTacaTeseH,
3aHUMAIOIINXCS
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CIIaCeHMEM JIIOZICH, OCTABIIMXCS B IMIAXTaX MPU MOJ3EMHBIX MMOXKapax. 3anaya Oblia
UCKJIIOUUTEIBHO TPYAHOM, HA MEPBBINA B3IJIA] BOOOIIE HEPAZPEILIUMOM.

[Ipocnenum xon pemenus 3Tou 3axadn ¢ nomoupo APM3-61.
3anava 4

[TonzemHbIE MOKAPBI COMPOBOKIAKOTCS BBIJICTIEHUEM SIJOBUTOTO ra3a- OKUCU
yIJIEPO/IA, IO3TOMY FOPHOCIIACATENN BBIHYKJAECHBI IPUMEHSATH KUCIOPOIHBIE
anmapatbsl. PaboTaroT 3TH amnmapaTsl 10 TaK Ha3bIBAEMOW 3aMKHYTOM cXeMe:
KUCJIOPO/I, XPaHAIIUICA MO/ IaBJICHUEM, ITIOCTEIIEHHO MOJAETCS B JIBIXaTEIbHBIN
MEIIOK, a OTTY/1a - B MacKYy; BbIJIbIXa€MbI€ T'a3bl (OHHU COJIEPKAT MHOTO
HEHUCI0JIb30BAHHOTO KHUCIOPOAa) OUMILAIOTCS B CIIEUATIbHOM IMaTPOHE U CHOBA
UIYT B AbIXaTEJIbHBIA MEIIOK.

Takasi cuctema 3Ha4YUTEIILHO YKOHOMUYHEE OTKPHITON (IPUHATOMN, HAIIPUMED, B
aKBajiaHTax), IPU KOTOPOU BBIIOX MPOU3BOIUTCA Hapyxky. M Bce ke 7Ta cucrema
Janexo HecopepuieHHa. KucnopoaHbii anmapar 10BOJIBHO TSXKEN - OH BECUT
cBbIlIe 12 Kr, a TJIaBHOE - OH HE 3alllMIIAET OT BHICOKOHM Temneparypsl. Mexmy
TEM BO3JIyX B TOPSIIUX TOPHBIX BbIpaOOTKax ObicTpo Harpesaetcs a0 100° C u
BBIIIIE.

[Tpu TspKenoit puznueckoii paboTe OpraHu3M YeJIOBeKa BBIACISET TEIJia OKOJIO
400 kkan B yac. I oTBECTH 3TH KaJOpHUH HEKYJA - TEMIIEpATypa OKPYKaromiei
cpeabl Bbillie TeMrepaTypsl Tesna. He momoraet 1 MHTEHCMBHOE BBIJICJICHHUE MOTA:
IpU MOA3EMHBIX MOKapaxX BIAXKHOCTh BO3/lyXa TAKOBA, YTO MOT HE UCHapsIETCs, a
CTEKaeT MO Telly. A TyT ellle U3BHE UACT MOIIHBIN MOTOK TEIJIA - IPU TEMIIEPATyPe
100° C 6onee 300 kkan B yac. TakuM 00pa3om, 3a JiBa yaca pabOThl HY>KHO
oTBecTH npumepHo 1400 kkan!

['aBHast TPyAHOCTH CO3JaHUs XOJIOUIBLHOIO KOCTIOMA 3aKJIF0YAETCs B TOM, UTO
OH JIOJDKEH Majio BECUTh - Ha TOpHOCTIAcaTelsi MOYKHO Harpy3uTh He O6omee 28 K,
MHAYe OH HE CMOXeT paboTrarh. U3 3Tux 28 K Ha 100 KUCIOPOJHOTO anmnapara
npuxoauTcs 12 Kr, Ha 10JII0 HTHCTPYyMEHTOB- 7 Kr. Octaercs Bcero 9 kr. Ecnu Ob1
JTaKe BECh almapar COCTOSUI U3 XOJIOAUIBHOTO BEIIECTBA (2 Be/lb U caMa
KOHCTPYKIIUS JOJI)KHA YTO-TO BECUTH!), TO U B 3TOM ClTydae 3arac X0JI0IUIbHON
MOIITHOCTH ObLJ1 ObI HEIOCTATOYEH JJIs IBYX4YaCOBOU PadOTHI (3TOT CPOK
yKa3bIBaJICA B YCIOBUSX KOHKYypca). Jlen, cyxoi e, GpeoH, CKUKEHHBIE ra3bl. ..
Hu

OJTHO XOJIOAMIBHOE BEIIECTBO HE YKJIAIbIBAETCS B JKECTKUEC BECOBBIE PAMKH !
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Bosbmem, Hanipumep, Jie. ITO 0YEeHb MOIITHOE XOJOAMIbLHOE BElecTBO. YTOObI
pacrmiaBuTh | Kr Jiba, HyHO 3aTpaTtuTh 80 KKai. A 11 HarpeBaHus
oOpa3zoBasiuericst Bojibl 10 35°C - emte 35 kkan. Takum oOpa3oM, OJJMH KHJIOTPaMM
JbJa AAET BO3MOYKHOCTh OTBECTH OT uejioBeka 115 kkan. A y Hac 3Tux Kanopui
1400, 3nauuT, motpedyercs 12 xr npaa. Eciu yuecTs Bec KocTioMa U
XOJIOAUIBHOTO YCTPOMCTBA (BEIb XO0JI0/1 HAJI0 PAaCIPEACIIATh U PEryJIupoBaTh!),
MOJIYYUTCS, YTO HYKEH 3aIlac Beca HUKaK He MeHblue 15-20 kr.

Pemenue 3anauu 4

Jloruueckue onepauuu

XoJ pa3MbILJICHUH IIPU PELICHUHN 3a1a41
AHanuTuyeckast cTaaus

[IepBrIit miar

[TocTaBuTh 33/1auy B 00- Co31aTh X0JIOIUIBLHBIN
IIEM BHJIE. anmapar.

Bropoii mar

[IpeacraButk cede nue- MakcumaibHas X0JI0-
QJIbHBIM KOHEYHBIN PE3yJib- THJIbHAS MOIIHOCTD,
Tar.

Tperuit mar

Urto sToMy Memaet? bosbiioi Bec HE0OX0AUMOTro (3amacaeMoro) X0JI0IUIIbLHOTO
BCIIECTBA.

YerBepThIi 11ar

[Touemy? IloToMy uTO Bec amnmapaTa orpanudeH. M3 28 xr nomyctumoin st
ropHocnacaTesisi Harpy3Kky Ha JI0JIt0 XOJIOAWJIBHOIO arapaTa IpUXOAUTCS TOIbKO
9 k.

[IaTeit mar

[Tpu xakux ycnoBusax He OyneT Memars?
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Ecnu Ha no1mr0 X0JIOAMIIBHOTO ammaparta Oy1eT IpuXOoAuThCs He 9 KT, a OobIire-
15 nim 20 xr.

BBIBOI[; HaJ10 CHU3UTH BEC KUCJIIOPOAHOIO allliapara 1 UHCTPYMCHTOB.

[TpoBepuTh H3MEHEHHSI B CAMOM OOBEKTE, B YACTHOCTH BO3MOXKHOCTh €TI0
pa3encHus.

«CamMuM 00BEKTOM» TETEph SABJISAIOTCS KUCIOPOIHBIN annapar U HHCTPYMEHTHI,
BEC KOTOPBIX HAJI0 YMEHBIINUTH. I1yTh 3TOT "upe3BbIuaiiHO 3aTpyIHUTENEH, HOO
MHCTPYMEHTHI M KMCJIIOPOJHBIN anmnapar COBEPUICHCTBOBAINCH T'OJAMU.
KoHcTpykTopbl 60poauce OyKBajabHO 3a KaxKblid rpamMm. .. Hert, 31ech Mbl
MHOTOr0 He J00beMCHL. ...

[IpoBepuTh BO3MOKHOCTDh U3MEHEHHUS B COCETHUX OOBEKTAX.

Buemnsis cpena - maxTHbI Bo3ayx. KoHeuHo, eciii ObI 3TOT BO3AyX OBLIT YHUCT,
MOHO OBbLJIO ObI OTKa3aThCA OT KUCJIOPOAHOTO amnmnaparta. Ho maxTHbiii BO3yX BO
BpeMS [10YKapa HE OUUCTHUIb.

OnepartuBHas craaus

[IepBrIit miar

Brop o#i w1 ar

[IpoBepUTh BO3MOKHOCTh U3MEHEHUS B CPEJIE.

CoceaHum 00BEKTOM Il KUCIOPOIHOTO anmnapara ¥ UHCTPYMEHTOB SIBJISIETCS
TPEThsl COCTaBHAs YaCTh HArpy3KU Ha rOpHOCHAcaTelis - UCKOMBII X0 ™*»A1IIb-

Tperuit mar

Jlornueckue onepanuu

X0/ pa3sMBILUIEHUN TIOM PELIEHUH
3aga4uM

HBIN anmapar. 3aCTaBUTh €r0 OJJHOBPEMEHHO AaBaTh KUCI0poa? JIjist 3TOro HyKHO
B35ITh B KAUECTBE XOJIOAWIBHOIO BEIIECTBA HE JIEM, HE CYXOU JIe], a XKUIAKUN
kucaopo. Yeprt nobGepu, kaxkeTcsi, 3T0 Bo3MOxkHO. [IpaBna, xxuakuii kuciopon
MEHEE MOIIHOE XOJIOAUIIBHOE BEIIECTBO, YEM, HAIIPUMED, )KUJIKUN aMMHAK, HO
3aTO MBI CMOYKEM B34Th €I0 MHOTO, 4yTh JI1 HE 15 Kr!
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Hror Hameuaercs uuesi: BMECTO JIBYX aIlllapaToB - KUCIOPOAHOTO 1
XOJIOAWIIBHOTO - UMETh OJIMH. B 3TOM anmnapare OyeT ucroib30BaThCs KUIKAN
KHCI0po. Mcnapenue u HarpeBaHue KACI0po1a 00ecIiedaT OXIaKaaroiee
JNEUCTBUE; HArPETHIM 10 HOPMAJIbHOU TEMIIEPATYPHI KUCIOPO OUAET Ha
neixanue. Becuts Takoii npubop moxer 12 +a-21 kr.

CuhreTnueckas ctaaus
[IepBsIii mar
[Tpumanue HoBo# hopmbl. HOBOI CyTHOCTHIO Ha-

HIEero anmnapara sBiseTcst paboTa Ha CXUKEHHOM Kuciopoae. Kucimopoaa mHoro.
A panbIlie B KUCJIOPOJHOM arapaTe ero ObII0 Majio U MPUXOUIOCH TS
SKOHOMUH IMPUMEHSTH KPYTOBOM LIMKII - BBLIBIXa€MbIN KUCIOPO/I LIEI HA OYUCTKY
B IIATPOH C U3BECTHIO U CHOBA HA JbpIxaHue. Te-

Jlornueckue onepanuu
XoJ pa3MbIIIJICHUN MIPU PELICHUH
3a1a4u

Mepb MOKHO OTKA3aThCSl OT CJI0KHOTO U TPOMO3JKOT0 KPYTrOBOTO IIUKJIA.
KomrmnekcHbIl annapaTt OKaXeTCsl MPOILE U ASUIEBIIE, YEM KK IbIM U3
COEJIMHAEMBIX anmnapaToB!

M3MeHeHns B METOIE UCTIOIb30BaHU.
N3meHeHus B Apyrux oObeKTax.

[Tomymaem, yem OyaeT OTAMYATHCS HAII anmapar B UCMoib30BaHuu. Kuciopos
OBICTpPO HcTIapsieTcs. .. 3HAYHT, BeC anmnapara OyAeT ObIcTpo yMeHbIIaThes: U3 21
KT Ha Kucinopoa npuxoautcs 15 kr. K xoniry paboTs! anmapat 0y1eT BECUTh BCETO
6 Kr. A yTOMJIIEMOCTb 3aBUCUT OT CPEJIHETO BECa. 3HAYUT, MOKHO CHavasa
OCHOBATEJIBHO MEPETPY3UTH ammapar, opaTb moOoJIbIIe KUCIOPOA.

YerBepThIil mar

[IpuMEHUMOCTh HAMAEHHOTO MTPUHIIUIIA K PEMIEHUIO IPYTUX 3a]1a4.
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['1e MOKHO MPUMEHHUTH COBMEILIEHHUE JIByX COBMECTHO paOOTAIOIIMX annapaToB?
[ToMuutcs, ananoruy™® Hast 3a1aua ObuIa B CBApOYHOU TeXHUKe, Te [Ipume-

Bropon mar

EnuHCTBEHHBIN «IpyTroil 00BEKT» - UHCTPYMEHTHI. J[aTh ¥ UM JOTIOJTHUTEIBHYIO
Harpy3Kky? Bpsii a1 3TO0 BO3BMOXKHO.

Tpernii mwar
Jlornueckue onepaunu I
HSIOT IEPEHOCHBIE O€H30-0aUKH U KUCJIOPOJAHBIC anmnaparhl.

OOmuit UTOT: KOMILJIEKCHBIN XOJIO0AUJIbHBIN anmapar Ha >KHJAKOM KUCJIOPOJE,
HEKPYTOBas cXema MUTAHUA KUCIOPOAOM, HadallbHasl IEPErpy3Ka i1 YBEIUUEHUS
MOIIIHOCTH.

boinu pazpaboTansl (MHOIO coBMeCTHO ¢ uHxkeHepoM P. Illanupo) nBa Bapuanrta
KOMILIEKCHOT'O XOJIOJIUIILHO-bI-XaTeabHOro anmnapara. O6a npoekTa noJiyquin Ha
KOHKYPCE BBICILIAE TPEMUU - MIEPBYIO U BTOPYI0. OCHOBHOM MPUHIIHII -
00beIMHEHNE XOJOIUIBLHOTO U ABIXaTEeIbHOTO aIlapaToB - JIET B OCHOBY
COBPEMEHHBIX Ta30TEIIO3AIIUTHBIX KOCTIOMOB, BIIEPBBIE B MUPE CO3JaHHBIX B
Coserckom Coro3e.

«Amnmnapart Juisi UHIUBUIYyaJbHON ra30TEIIOBOM 3allUThL,- CKA3aHO B aBTOPCKOM
cBunerenscTBe Ne 111144,- cocrosnuii U3 repMeTH3MPOBAaHHOTO KOMOMHE30Ha,
1ieMa, COeIMHUTEIBHOTO KOJIbIIA, IBIXaTeIbHOTO MEIIKa, MAaCKH M Pa3MEIEHHOTO
B [TOJIKOCTIOMHOM IPOCTPAHCTBE pe3epByapa KUAKOTO KHCIOPOa,
OTJIMYAIOIIUHNCS TE€M, UTO JJIsl YCTPAHEHUSI HEOOXOJMMOCTHU B CIIEIIUATIbHBIX
pecniupaTtopax oTpabOTaHHBIN B XOJIOUIBLHON CUCTEME ra3 UCIIONIb3YEeTCs s
JIBIXAHUSD.

Ha puc. 6 BUgHO, KaK yCTPOEH Ia30TEILIO3aUTHBIN KOCTIOM. JKUAKUNA KHCIOPOT
pasMeliieH B paHiieBoM pesepByape JI Mcnapsisich, KUCIopo mocTynaeT B
WHKEKTOP 2, pacIoIOkKEHHBIN M0 OCH CKBO3HOTO KaHana 3.BeiTekas u3
MHKEKTOPA, KUCIOPOJ CMELIMBAETCS € TEIUIBIM BO3/1yXOM IOA-KOCTIOMHOTO
IPOCTPAHCTBA U OXJAX/IAET €ro.

B peszepByap MmoxkeT ObITh 3amuTO 15-16 KT )KHUIKOTO KUCIIOPO/Ia; 3TO
obecnieunBaet 2000-2200 kkan TertooTBo-1a. HauansHblil Bec ckadanapa npu
sToM cocTtaBirsieT 20- 22 xr. Eciu ske moBeICHUTh HadanbHbIM Bec 10 30-35 KT, 3amac
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KHCJIOPO/1a MOYKHO YBEJIMUUTH B IOJITOpA pa3a. B Takom ckadaHpe HE cTpalIHO
BOWTH U B PACKAJICHHYIO I1€Yb. ..

* * * [lo3HaKOMHUMCS TETEPh C HOBBIM BAPUAHTOM aJrOPUTMA.

Puc. 6. I'a3zoTenno3auTHBIA KOCTIOM JIJ1s1 TOPHOCIIAcaTeliei, BOEPBbIE CO3/JaHHbIN
B CoBerckom Coro3se,

APN3-71
YacTts 1. Bei6op 3agaun
1-1. IlepBbrii mar. OnpenenuTb KOHEYHYIO LEJb PEMIEHNS 3aJa4H.

a) KakoBa Texnuueckas ueib pemenus 3anauu («Kakyro xapakTepucTuKy oObeKTa
HaJI0 U3MCHUTH?»).

0) Kakne xapakTepucTiku 00BbEKTa 3aBEJOMO HEIb3s1 MEHSTh MPH PEIICHUN
3agaun’?

B) KakoBa saxoHOMUYECKas 11elb pemeHus 3aaaun («Kakue pacxosl CHU3ATCS,
ecJid 3a/1aua OyieT pemeHa?y),

r) KakoBbl (mpuMepHO) JOMYyCTUMBIE 3aTPaThl?
1) Kakoii rinmaBHbIN TEXHUKO-PKOHOMUYECKHUM MOKa3aTeNb HaJA0 YJIYUYIIUTh?

1-2. Bropoii miar. [IpoBeputh 00Xx01HOM My Th. JlomycTrM, 3a1a4a TPUHIUITHATBHO
HepeuInmma; Kakyto Apyryto- 0osiee oOuIyo - 3a7a4y HaJl0 pelIuTh, YTOObI
MOJIYYUTh TPEOYEeMbIii KOHEUHBIN pe3yIbTaT?
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1-3. Tpetnii mar. OnpenenuTs, pelieHne Kakou 3a1a4u 1eaecoodpasuee -
NEPBOHAYATBLHON W1 0OXOAHOM.

a) CpaBHUTH EPBOHAYAIIBHYIO 33/1a4y C TEHACHUUSAMHU Pa3BUTHS JAHHOW OTPaCciIu
TEXHUKHU.

0) CpaBHUTH EpPBOHAYAIBHYIO 33J]a4y C TEHACHIMSAMU Pa3BUTHsI BEAYLIEH
OTPACIIA TEXHUKHU.

B) CpaBHUTH 0OXOHYIO 3a7]a4y C TCHACHIIUSIMU PA3BUTHS TAHHON OTPaCIIH
TEXHUKH.

r) CpaBHUTH OOXOJIHYIO 33/1a4y C TCHJICHIIUSMH Pa3BUTHUS BEIyIIEH OTpaciu
TEXHUKH.

1) ComocTaBUTh MEPBOHAYAIBHYIO 3a7a4y ¢ 00xonHOM. [IponsBecT BBIOOD.
1-4. YUeTBepTsiii mar. Onpeaenuts TpedyeMble KOTHMUYeCTBEHHbIE MTOKa3aTelH.

1-5. ILaThiii mar» Baectu B TpeOyeMblie KOJTUYECTBEHHBIE MOKA3ATENH «IIOIPABKY
Ha BpEMsI».

1-6. IllecToii war. YTOUHUTH TpeOOBaHUS, BbI3BAHHBIE KOHKPETHBIMU YCIIOBUSMH,
B KOTOPBIX MPEIOaraeTcsl peaan3anus n300peTeHus..

a) YuecTb 0COOEHHOCTH BHEAPEHUs. B yacTHOCTH, NOITyCKAaEMYIO CTEIIEHb
CJIOKHOCTH PELICHMUSL.

0) YuecTs npemnonaraeMple MaciITadbl MPUMEHEHHUSL.

YacTte 2. YTOYHEHHE YCIOBAN 3a0a41

2-1. IlepBblii mar. Y TOYHUTH 3a1a4y, UCIIOJIB3Ys TATCHTHYIO JINTEPATYyPY.

a) Kak (1Mo maTeHTHBIM JaHHBIM) PEIIAIOTCA 3a1a4M, OJM3KHUE K JaHHOMN ?

0) Kak pemaroTcs 3a1auu, MOX0KKHE Ha TAHHYIO, B BEAYIIEH OTPACIH TEXHUKU?
B) Kak pematorcs 3aaun, oOpatHbie JaHHON?

2-2. Bropo#i mar. [Tpumenuts oneparop PB C.

a) MbICIIEeHHO MEHSIEM pa3Mepbl 00BEKTa OT 3aJJaHHOM BenmunHbI 10 Hys (P -» 0).
Kaxk reneps pemaercs 3agaya’?

0) MBICIIEeHHO MEHsIeM pa3Mepbl O0BEKTA OT 3aJaHHOM
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BeM4MHBI 10 OeckoneuHocTH (P-»00). Kak temeps pemraercs 3agaqa?

B) MbIcIieHHO MEHsIeM BpeMs Tpoiiecca (MM CKOPOCTh ABUKEHUS 00BEKTa) OT
3aanHoM BennuuHsbl 10 Hys (B-*0), Kak teneps pemaercs 3agaya’?

r) MbICIIEHHO MEHsIeM BpeMs poliecca (Wi CKOpOCTh %o ABUKEHUSI 00BEKTa) OT
3aJlaHHOM BeIMYHMHBI 0 OeckoneuHocTH (B - 00). Kak Teneps pemraercs 3agaqa?

1) MBICIIEHHO MEHSIEM CTOUMOCTS (JOIyCTUMBIE 3aTPaThl) OOBEKTA WU TpoIecca
OT 3aJjaHHOM BennuuHbl 10 HyJia (C-> (). Kak Teneps pemaercs 3agaya’?

¢) MBICIIEeHHO MEHSIEM CTOMMOCTH (JIOMTyCTHUMBIE 3aTPaThl) 00BEKTa WIIH MpoIlecca
OT 3aJJaHHON BeJIMUUHBI 10 6eckoHeuHoCTH (C-*«v)). Kak Tenepp permaercs
3amaya’?

2-3. Tpetuit mar. M310XUTh yCIIOBHS 3a/1auu (HE UCIIOIb3YSl CHEIUAIbHbIE
TEPMUHBI U HE YKa3bIBasl, YTO UMEHHO HYHO IPUAYMaTh, HAWTH, CO3]1aTh) B IBYX
¢dpazax no caexayromieit popme:

a) Jlana cucrema u3 (yKa3arb 3JIEMEHTHI).

0) DnemeHT (yKaszaTh) IIPH YCIOBHH (YKa3aTh) J1aeT HEXKeJIaTeIbHBIN P eKT
(Yykazarb).

[Tpumep. [Jan TpyOOnpoBoa ¢ 3aABMXKKOM; O TPYyOOIIPOBOY IBUXKETCS BOJA C
YaCTULIAMHU >KEJIE3HOM pyibl. HacTULIbI Py Abl IPU JBUKEHUHU UCTUPAIOT 3aBUKKY.

2-4. YetrBepTsiit mar. [lepenucats 351eMeHTHI U3 2-3a B BUJIE CIEAYIOIIEH
TaOJIHIIBL:

[Tpumep. TpyOonpoBO U 3aABUKKA - «a»; BOJA U YACTHUIIBI PYABI - «0».

2-5. IlaTeiifar. BeiOpaTte u3 2-4a Takoi 31€MEHT, KOTOPbIA B HauOOJIbIIEH
CTEIIEHU NOJAETCS U3MEHEHUAM, IIEPEIEIIKE, IEPEHANIAJIKE.

a) DIIEMEHTBI, KOTOPhIE MOYKHO MEHSTh, TIEPEICIbIBATh, IEPEHATIAKUBATH (B
YCJIOBUSIX JAHHOM 3a/1aun).

0) DIIeMEeHTHI, KOTOPBIC TPYAHO BUIOU3MCHSTH (B YCIOBHIX
JTAHHOM 3a/1a4M).

[Ipumeuanusi: a) Ecnu Bce anemMeHThI B 2-4a paBHOLICHHBI 0 CTETIEHU
JIOTYCKaeMbIX U3MEHEHHI, HAUHUTE BEIOOP C HETIOJIBIKHOTO AJIeMeHTa (0OBIYHO
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€ro JIeTYEe MEHSTh, YeM MOJABKHBIN). 0) Ecnu B 2-4a ecTh 25IeMeHT,
HEIMOCPEJICTBEHHO CBA3aHHBIN ¢ HexenaTelbHbIM 3 ()exkToM (0OBIYHO 3TOT
3JIEMEHT YKa3bIBalOT B 2-36), BEIOEPUTE €r0 B MOCIEIHIO 04epe/ib, B) Eciu B
CUCTEME €CTh TOJIBKO AJIEMEHTHI 2-46, BO3bMUTE B KAU€CTBE 2JIEMEHTA BHEIIHIOK)

cpeny.

[Tpumep. BriOpaTh Ha0 TpyOONPOBOA, TaK KaK 3aJBUKKA CBSI3aHA C
HEXKEJIATEJIbHBIM SIBJICHUEM (UCTUPAETCS).

24
Yacte 3. AHanuTHUEeCcKas CTagus

3-1. Ilepssiii mar. CocraButh GpopmynpoBky MKP (naeanbHOro KOHEYHOTo
pe3yibTara) 1o cienyomueil popme:

a) OOBeKT (B35Th DJIIEMEHT, BHIOPAHHBIN B 2-5).
0) Uto nenaer.

B) Kak nenaet (Ha 3TOT BOIpOC BCETia CleyeT OTBETUTD CIIOBAMH «CaMy,
«caMay, «caMmo»).

r) Korna nenaer.
n) Ilpu kakux 00s3aTeNbHBIX YCIOBUAX (OrpaHUYEHUSX, TPEOOBAHUAX U T. I1.).

[Tpumep. TpyOompoBoOI... MEHSIET CBOE CEUYCHHUE. .. CaM. .. KOTJa HaJl0
pEeryaupoBarh MOTOK... HE UCTUPASCh.

3-2. Bropoii miar. Cnenarts aBa pucyska: «bsuto» (10 UKP) u «Crano» (UKP).

[Tpumeuanus: a) PucyHku MOryT ObITh yCIIOBHBIE - JIUIIb Obl OHU OTPAXKAIH CYTh
«bpuo» n «Crano». 6) Pucynok «CTtano» 1071KEH COBIAIAaTh CO CIIOBECHON
dopmynupokoit UKP.

[TpoBepka. Ha pucyHkax H0KHBI OBITH BCE DJIEMEHTHI, IEPEUYNCIICHHbIE B 2-3a.
Ecnu npu mare 2-5 BeiOpaHa BHEMIHSSI cpefia, €€ Hall0 yKa3aTh Ha PUCYHKE
«Crano».

3-3. Tpernit mar. Ha pucynke «Ctano» HaWTH 3JIEMEHT, yKa3aHHbIM B 3-1a, u
BBIICJIUTH Ty €0 YaCTh, KOTOPAsi HE MOYKET COBEPIIUTH TPEOyeMOro AEHCTBUSA IPU
TpeOyeMbIX ycaoBUsX. OTMETUTD 3Ty YacTh (IUTPUXOBKOM, IPYTUM LIBETOM,
00BOJIKOW KOHTYPOB U T. II.).

102



[Tpumep. B paccMarpuBaeMoii 3a/1aue TaKOM 4acTbio OyJeT BHYTPEHHSS
MOBEPXHOCTH TPYOOIIPOBOIA.

3-4. YerBeptsiii mar. [louemy 3Ta 4acTh cama HE MOXET OCYLIECTBUTh TpeOyemMoe
nencreue?

BcnomorarenbHbie BOIPOCHI

a) Uero MbI XOTHM OT BBIICICHHON 9acTu 00beKTa?

0) Uto mermiaeT BbIIEJICHHOM YaCTH CaMOi OCYyIlIECTBUThL Tpedyemoe aeicTBre?
B) B uem HecoOTBETCTBHE MEXKAY «a» U «O»?

[Tpumep: a) BHyTpeHHsIs1 TOBEPXHOCTH TPYObI TOMKHA CaMa MEHSITh CEUEHUE
notoka, 0) OHa HEMOIBM>KHA, HE MOXKET OTOPBATHCS OT CTEHOK TPYOhI, B) OHa
JOJDKHA OBITh HETIOJIBMXKHOM (KaK 2JIEMEHT JKECTKON TPyObl) M OJABUKHOM (Kak
CKUMAIOIIUNCS U Pa3KUMAIOIIUICS SJIEMEHT PEryJsiTopa).

3-5. [TaTerii mar. [Ipu Kakux yCJIOBUSAX 3TA YACTh CMOYKET OCYILIECTBUTh
TpedyeMoe eiicTBre (KaKUMH CBOMCTBAMH OHA JIOJKHA 00JaAaTh)?

[Ipumeuanue. He Hago moka gymaTh - OCYIIECTBUMO JIU MMPAKTUYECKU
’KenaTenbHoe cBOMCTBO. Ha30BUTE 3TO CBOMCTBO, HE OECIIOKOSCH O TOM, KaK OHO
OyJIeT TOCTUTHYTO.

[Tpumep. Ha BHyTpeHHEN NOBEPXHOCTH TPYOBbI MOSBISAETCS KAKOU-TO CIOM
BEIIECTBA, TEM CAMbIM BHYTPEHHSSI IOBEPXHOCTh IIEPEHOCUTCA OJIMXKE K OCH
TpyObl. [Ipu HE0OX0MMOCTH ATOT CIIOH HCUe3aeT, U BHYTPEHHSS TIOBEPXHOCTD
OTHIAJISIETCS OT OCU TPYOBI.

3-6. Illecroii mar. Yto HaIO cAeiiaTh, YTOOBI BhIJEJIEHHAS YacTh 00bEKTa
npuoOperia CBOMCTBA, OTMEUYCHHBIE B 3-57

BcnomorarenbsHblie BOIIPOCHI

a) ITokaxkute Ha PHUCYHKEC CTPCIIKAMU CHUJIbI, KOTOPBIC JOJIZKHBI OBITh IMPHUIIOKCHEBI K
BBIHCHCHHOﬁ qaCcTu 06’I>€KTa, YTOOBI 00ECIICUNTH KeJIaTSIbHBIC CBOMCTBA.

0) Kakumu criocobamMu MOKHO €03/1aTh 3TH cliibl? (BbuepkHyTh CIIOCOOBI,
HapyIaromme yciuous 3-11.)
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[Tpumep. HapammBaTh Ha BHyTPEHHIOIO MOBEPXHOCTH TPYOBI YACTHIIBI JKEJIE3HOM
pyabl win Boay (aexa). Apyrux BemecTs BHYTpU TpyOOIpOBOA HET, ITUM U
onpenensieTcs: BbIOOp.

3-7. Ceapmoii mar. ChopmyaupoBaTh CIOCO0, KOTOPBIA MOXKET OBITh
NPaKTUYECKU OCYIECTBIEH. Eciii Takux crmoco00B HECKOJIbKO, 0003HAYbTE UX
uuppamu (camblil mepcrneKTUBHBIN- Hudpoit 1 u T. 1.). 3anumuTe BbIOpaHHbIE
CIOCOOBI.

[Tpumep. BoIMOAHUTH y4acTOK TpyObl U3 HEMAarHUTHOI'O MaTepuaia U ¢ MOMOILBIO
JIEKTPOMArHUTHOTIO I10JIS «HAPAIIMBaTh» Ha BHYTPEHHIOKO IIOBEPXHOCTh YACTHULIBI

pyIblL.

3-8. BoceMoii miar. [ath cxeMy yCTpONCTBA ISl OCYIIECTBIICHHUS TIEPBOTO
croco0a.

BcnomMoraresnbHbie BOIPOCHI
a) KakoBo arperarHoe coctosiHue pabodel yacTu ycTpoiicTa?
0) Kak MeHsieTcss ycTpoOiiCTBO B T€UEHUE OJHOTO pabovero nukia?

B) Kak mensiercs ycrpoiictBo nocie mHorux uukioB? (ITocne peurenus 3amaun
CIeAyeT BEPHYTHCS K mary 3-7

U PaCCMOTPETh APYTrUe MePEUUCICHHBIE B HEM CTIOCOOHI.)
Yacts 4. [IpeaBapurenbHas OlieHKa HAICHHON UJIeU

4-1. [lepsslii mwar. YTo yJIy4maeTcs ¥ 4YTO yXyALIAETCs IPU UCIIOJIb30BAHUHN
IpeIaraéMoro ycTpoiicTsa uiu cnoco0a? 3anuumTe, 94To JOCTUTaeTCs
IIPEIJIOKEHUEM U YTO IIPU ITOM YCIIOKHAETCS, YOPOKAETCS U T. [I.

4-2. Bropoii mar. Mo>HO I BUJJOU3MEHEHUEM ITPEIaracMoro yCTpOMCTBa MU
crioco0a MpeoTBPaTUTh 3TO yxyaiieHue? Hapucyiite cxemy BUOU3MEHEHHOTO
YCTPOMCTBA WM CTIoco0a.

4-3. Tpetwii mar. B yem tenepb yXyaiieHue (4To yCIOKHICTCS, yI0POKaeTCs U T.
1.)?

4-4, Yetreptsiit mar. ConmocTaBUTh BBIUTPHIIIT U MPOUTPHII, a) UTo 60mbiie? 0)
[Touemy?
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Ecnu BeIArpbIl O0JIbIIE MPOUTPHIIIA (XOTS OBl U B IEPCIIEKTUBE), IEPEUTH K
cuHTeTHuecKkon yactu API3.

Ecnu npourpsii 6oJblie BEIMTPHINIA, BEPHYTHCS K mary 3-1. 3anucatb Ha TOM Ke
JIMCTE XOJI MIOBTOPHOTO aHAJIN3A U €r0 Pe3yJIbTar.

4-5. ITaTe1il war. Eciu Tenepb BBIMIPBILI OOJIbIIE, IEPEUTH K CHHTETUYECKOU
cragun APU3 Ecny noBTOpHBIN aHAJIN3 HE Al HOBBIX PE3YJIbTAaTOB, BEPHYTHCS K
miary 2-4, npoBepuTh Tabauiy. B3ste B 2-5 1pyroi 351eMEeHT CUCTEMBI U 3aHOBO
IIPOBECTH aHANIN3. 3aIIUCATh X0/ aHAJIM3a Ha TOM XK€ JIUCTE.

Ecnu HET yIOBIETBOPUTENIBHOTO PEMICHUS NTOCIE 4-5, IEPEUTH K CIEAYOLEN
yactu APU3,

Yacte 5. OnepaTuBHas cTagus

5-1. IlepBbiii mar. B Tabnuiie ycrpaHeHUsI TEXHUYECKUX MPOTHBOPEUUH (CM.
npuioxeHue 1), BbIOpaTh B BEpTUKAIBHOM KOJIOHKE MOKa3aTelb, KOTOPbII HAa/10
YIIYYLIUTH [0 YCJIOBUAM 3a1a4H.

5-2. Bropoi# miar.

a) Kak yy4immrh 3TOT nOKa3aTesb, UCIOJb3Ys U3BECTHBIE IyTH (ECIIN HE
CUUTATBCS C POUTPHIIIEM)?

0) Kaxoii mokazarenp HEOMYCTUMO YXYIIITUTCS, €CIIA UCIIOJIH30BATh U3BECTHBIC
nyTu?

5-3. Tperuii mar. BeiOpath B rOpU30HTAIBHOM PsiTy TAOJIUIIBI TTOKA3aTEb,
COOTBETCTBYIOIINH 5-26.

5-4. YerBepTsiii mar. OnpeaenuTs 1o TabIuIe MPUEMbl YCTPaHEHUS
TEXHUYECKOTO MPOTUBOPEUHUs (T. €. HAUTU KJIETKY Ha MEPECECUCHUH CTPOKH,
BbIOpaHHOM B 5-1, u psana 5-26).

5-5. ITaretit mar. IIlpoBepuTh NPUMEHUMOCTD 3TUX MIPUEMOB (O TpUEMax
paccka3zaHo B CJIEAYIOIIMNX IJ1aBax).

Ecnu 3agaua penieHa, BEpHYThCS K yeTBepToi yactu APU3, olleHUTh HaliICHHY1O
uzero u nepetu k mecroit vactu APM3. Ecnu 3amada He peleHa, npoaenarhb
CIEAYIOIIME IIaru NATON YacTH.

105



5-6. llecroii mar. [IpoBepuTh BO3MOXHOCTh IPUMEHEHUS (HPr3HIECKUuX 3PPEeKToB
Y SIBJICHUM.

5-7. Cenpmotit miar. [IpoBepruTh BO3MOXKHBIE NU3MEHEHHUS BO BPEMEHH.
BcnomorarenbHbie BOIpOCHI

a) Henb3st 1 yCTpaHUTh MPOTUBOPEUHNE, «PACTIHYB» BO BPEMEHH MPOUCXOISIIEE
10 YCJIOBUSIM 3aJ1auu JercTBuE?

0) Henb3st iu ycTpaHUTh IPOTUBOPEUHE, «CHKAB» BO BPEMEHH MPOUCXOISIIEE 110
YCJIOBUSIM 33J]a4M JA€CTBHE?

B) Henb3s mu ycTpaHUTh IPOTUBOPEYHE, BBHIITOJIHUB TpeOyeMoe JIeHCTBHE 3apaHee,
710 Havay1a paboThl 00BEKTA?

r) Henp3st i ycTpaHUTh MPOTUBOPEUNE, BHIIIOJHUB TpeOyemMoe AeCTBHE MOCIe
TOTO, KaK 00BEKT 3aKOHYHUT padboTy?

1) Ecnu o ycinoBusiM 3ajauu 1€CTBUE HEMPEPHIBHO - TPOBEPUTH BO3MOKHOCTh
[I€pEX0/1a K UMITYJIbCHOMY JICUCTBHIO.

e) Ecnu no ycnoBusim 3aauu 1eicTBUE NEPUOIUYHO -

IIPOBEPUTH BO3MOKHOCTB IIEPEX01A K HENPEPBIBHOMY IeUCT” BUIO. T»

5-8. Bocbmoii mar. Kak pemarorcsi aHaloruyHble 3a/1a4u B IpUpoe?
BcnomorarenbHble BOITPOCHI

a) Kak pemarorcst nogo0OHble 3a/1auu B HEXUBOM npupoze?

0) Kak pemanuce nogoOHbIe 3a/1a4M y BBIMEPLINX WM APEBHUX OPraHU3MOB?

B) Kak pematorcst moioOHbIE 331a4u Y COBPEMEHHBIX oprann3mMoB? KakoBsl B
JAHHOM CIIy4ae TEHACHUWN Pa3BUTHS?

r) Kakue nonpaBku HaJ0 BHECTH, YUUTHIBAsi OCOOCHHOCTH UCIIOJIb3YEMbIX
TEXHUKOW MaTEpUaioB?

5-9. lllecToii mar. [IpoBepuTh BO3MOKHBIC U3MEHEHUS B 00BEKTaX, paboTaIOMNX
COBMECTHO C JIAaHHBIM.

BcniomorarennsHbie BOITPOCHI

a) B kakyro HajcucTeMy BXOJMT CUCTEMA, paccMaTpruBaeMas B 3ajaye’?
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0) Kak pemnte JaHHy10 3a/1a4y, €CJIM MEHATh HE CUCTEMY, a HAJICUCTEMY?

Ecnu 3amaua He pelieHa, BepHyThCs K mary 1-3. Ecnu 3aj1aya pemesa, BEpHYThCS
K yeTBepTor yactu APU3, oieHUTh HalIEHHYIO UACIO U NIEPEUTH K HIECTON YaCTH
APU3.

Yacte 6. CHHTETUYECKAS CTAIUS

6-1. IlepBrrii mar. OnpenennuTh, Kak JI0HKHA OBITh K3MEHEHA HAJICUCTEMA, B
KOTOPYIO BXOJUT U3MEHEHHAs cucTeMa (JJaHHasi 10 YCIOBUAM 3aJ1aun).

6-2. Bropoii mar. [IpoBepuTh, MOXKET JTH U3BMEHEHHAsI CUCTEMA TPUMEHSITHCSA T10-
HOBOMY.

6-3. Tpetwuii mar. Mcnonb30BaTh HAMICHHYIO TEXHUYECKYIO UACIO (WU UIEHO,
o0paTHyI0 HalJICHHOM) TPU PEUICHUU APYTHX TEXHUYECKUX 3a/1a4.

25

% sk ok

Yewm xxe APN3-71 otimmuaercsa ot APNU3-617

[Ipexne Bcero HaIMUMEM JBYX CTaJui, «00padaThIBaOIINUX» 3a1a4y (U1
OTHOIIICHUE K HEl n300peTarens) 10 aHajau3a. ITO HE TOJIBKO O0JierdyaeT aHalus,
HO Y TIO3BOJISIET TIOJyYUTh- Ha BBIXOJIE aHATUTHUYECKOM cTaauu - Oojee To-

HbIE pe3ynbTaThl. HOBBINM aIrOpUTM HAMHOTO AeTalbHee. TpyaHbIe maru
pazzieJIeHbl B HEM Ha «IOJALIATK», YTOObI MOBBICUTH HAJIEKHOCTh PELICHUS.

CylleCTBEHHO U3MEHEHA U ONIEpaTUBHAS CTaiusl. BMECTO OTAEIbHBIX IPUEMOB
M300peTaTeNIo MpeIaracTcs CucTeMa TUIIOBBIX MPUEMOB U Ta0JIHIIA,
MOKa3bIBaIOIIIasl, KaKue MprueMbl HauOosiee NEPCIEKTUBHBI ISl YCTPAaHEHUS
JTAHHOTO MPOTUBOPEYUSL.

Pa3BuTue anropurma ujeT, TakuM 00pa3om, Mo ABYM HAINpPABICHUSAM:

TIOJTHEE YUYUTHIBAFOTCS TICUXOJIOTHYECKHE (DAKTOPHI, M ATO JIETAET AITOPUTM OoJiee
THOKHM;

COBCPHICHCTBYCTCA CUCTEMA ITOMCKOB Ha BCCX CTAAUAX TBOPUYCCKOTO ITponccca, u
9TO ACJIACT AJITOPUTM TOYHCC.

CIVIAB JIOTTUKHM , UHTYUIIUU U OIIBITA
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[Tosb3ysch aNropuTMOM, H300pETaTEIb MMOCTEIICHHO MPUOJIMKACTCS K PEIICHHUIO.
HexoTopble 3Tarbl 3TOro MyTH IOYTH HALIEJIO «JIOTHM3UPOBAHbD»Y, HHOT'IA JIOTHKa
OTCTyIMaeT Ha BTOPOM ILJIaH, U TOT/Ia aJITOPUTM MOJATAIKUBACT B HYKHOM
HaINpaBJICHUU BOOOpaKEHUE N300peTaTeIsl, CO3/1aeT YCIOBUS JIJIS IPOSIBIICIINS
UHTYHUIMHA. ECTh ¥ Takue y4acTKH MyTH K PEIICHUI0, HA KOTOPBIX aJrOPUTM
paboTaet 3a cueT 0000IIEHHOTO U300PETATENHCKOTO OIBITA.

JIBe mepBbie CTa MK TBOPUECKOTO MpoIecca n300peTaTes MOCBSIICHbI BHIOOPY
3a/1a4u ¥ YTOYHEHUIO ee ycnoBuid. [lepBoHadanbHas GpopmynnpoBka, B Kakon
3aJlaya romnajaaeT u300peTaTesnto, HOYTH BCErJa HETOYHA WM JJaXKe OMMOOYHA.
Hampumep, n3obpetaTento roBopsT: «HyKHO HaTH cIOCO0 OCYIIECTBICHHUS
Takoi-To onepanum». Ho, BO3MOXXHO, BRITOJHEE TONTH B 00X0/1, yCTpaHUB
HE0OXO0AMMOCTh B 3TO ornepanuu! OueHb 4acTo 00XOIHbIE YyTH OKa3bIBAIOTCS
NIEPCIIEKTUBHEE MPSIMBIX.

Ha nepBoii cragiuy TBOpUECKOro MpoLecca H300peTarTesb ONpeeIsieT KOHEUHYIO
1eJIb PEIICHUs, TPOBEPSET BO3MOKHOCTh UCIIOJIb30BAHUSI OOXOHBIX IMyTEH,
YTOYHSIET yCJIOBUA 3a1auu (IpsiMoit i 00xoaHoM). OueHb BaKeH MSTHIN 11ar,
IPU KOTOPOM M300peTaTeNb YMBIIIEHHO HECKOJIBKO MOBBIIIAET TPeOOBaHNUS,
coZieprKallliecs B yCJIOBUSAX 3a/iaud. JlomycTum, o yCIOBUAM 3aJ1a4d HYKHO
o0ecreunTh TOYHOCTh KOHTPOJIs opsika + 0,5 mukpona. [{enecoobpazno camomy
yKECTOUUTH 3TO TPEOOBAHHUE U CUUTATh, UTO HYKHA TOUHOCTH + 0,1 MUKpOHA.
Benp 3a Bpemst pa3paboTku ¥ BHEIPEHUS U300PETCHIS TPEOOBAHUS K TOYHOCTH
MOTYT MOBBICUTHCS.

AHKETHBII 0npoc n300peTaresieil 1 HENOCPEICTBEHHOE HA0JIIOICHHE 3a UX
TBOPYECKUM TIPOIECCOM MOKA3BIBAIOT, YTO B OOJIITMHCTBE CIydaeB N300peTaTelib
IBITAETCS peliaTh 3a/1a4y, He pa300paBIINCh JOCTATOYHO BHUMATEIHHO B €€
ycnoBusix. [Tocne kaxaoro HeyTaYHOT0 HACKOKA OH BO3BpAIIACTCS K YCIOBUAM
3aJlau, ySICHICT KaKyI0-TO OJIHY UX YacCTh M CPa3y JK€ COBEPIIACT OYCPEIHYIO
po0y. DTO MOBTOPSIETCSI MHOTOKPATHO, U U300peTaTesb HepeaKo Opocaet
MOTBITKY HANTH pellleHne, TaK U He Pa300paBIIKCh B YCIOBUSIX 3a/1a4H.

ANTOPUTM YUUTHIBAET CYIIIECTBOBAHUE ITOM pacrpocTpaHeHHOM ommnbku. PadoTas
0 aJITOPUTMY, U300pETATEINb MPEXKIEC BCETO OCHOBATEILHO U3YyYaeT 3a/1a4y, 1ar
3a IIarOM CHUMAET C HEE€ BHEIIHUE, HEXAPAKTEPHBIE CIIOU, BBIACISET TO, YTO
COCTABJISIET €€ CYILECTBO.
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[lepBast yacTh aJiropuT™Ma MPEACTABISIET COOOM, TAKMM 00Pa30M, IETIOYKY
JIOTUYECKUX AEUCTBUM. TyT TOBOJIBHO OTUYETIMBO BUIHA POJIb JIOTUKU B
TBOPYECKOM MPOLECCE.

[lepBonavanpHas GopMyIHPOBKA 3a7a4u 0100HA TIIBIOE YTIIs: MOXKHO CKOJIBKO
YTOJHO pa3 MbITaThCs 3a)Ke€Ub TaKyIO TIIbIOY - orHs He OyneT. Jloruka apoouT
IIIbI0Y; YeM MeJb4€e YIrodib, TEM Jierde ero 3axeub. Ha kakoi-To ctaguu
JIpOOJICHHS MOABIISIETCS 1a’K€ BOBMOKHOCTh CAMOBO3TOpaHUsl yIJIsl.

Bropas yacTh anropurMa BHELIHE TOXKE IMOX0KA HA CEPUIO JJOTMYECKUX JAEUCTBUMN
N3o0peTtatens npoaomkaeT paboTarh Mo YETKOM Mporpamme: 3a1at0Tcst
KOHKPETHBIE BOTPOCHI, TPEOYIOIINE CTOJIb K€ KOHKPETHBIX OTBETOB. Tem cambiM
COXpaHsieTcsi MpUoOpETEHHAs paHee OPTaHN30BAHHOCTh, HAIPABICHHOCTh
mbinuieausi. Ho APM3 He nporpamma uisi MalmuHbl. AJITOPUTM PacCYUTaH Ha
YeJI0BeKa, OH JOJDKEH YUYUThIBATh OCOOEHHOCTH MBIIUIEHUS, 0COOCHHOCTH
YEJI0BEUYECKOU IICUXUKHU.

B aBrobuorpaduueckux 3anuckax JI. Undenpaa pacckaspiBaeTcs o 3agaue,
xkotopyto I1. Kanuua npennoxun JI Jlannay u JI. Uadenpay: «...cobake
MPUBSI3aIU K XBOCTY METAINTMYECKYI0 CKOBOpOAKY. Korja cobaka 6exur,
CKOBOPOJIKA CTYKaeTCsl 0 MOCTOBYI0. Bompoc: ¢ kakoil CKOPOCThIO JOHKHA OeXaTh
cobaka, 4TOOBI HE CIBIIATh CTyKa ckoBopoaku? Ml ¢ Jlannay nomnro
Pa3MBbIIUIUIN, KaKoe TYT BO3MOXKHO perienune. Hakoner Kanuia cxxanuncs Han
HaMH U JJaJl OTBET,- pa3yMeeTcsl, O4eHb CMEIIHOM. ..» OTBET U B cCaMOM JieJie
HEOXKUJAHHBIN: CKOPOCTh paBHA HYJIIO.

UTo ke 3aTpyIHSIIO PELIEHUE CTOJIb IPOCTOM 3a0aun?

YcnoBus 3aaun TOBOPST O CKOPOCTH, & CKOPOCTh- B HAIIIEM MTPEACTABICHUH -
TBEPJIO CBsI3aHa C JIBIKeHUE € M. Pernast 3a1auy, Mbl HEBOJIBHO pacCMaTpUBaeM
BapHaHThI, [10Ipa3yMeBaroLe Hanune aBruxkeHus. KoneuHo, kaxaomMy U3BECTHO,
YTO CKOPOCTHh MOXKET OBITh, B YACTHOCTH, paBHa Hy10. Ho 3T0 «HEeTUNIMYHO», U
WHEPLHUS CBA3AHHBIX CO CIIOBOM «CKOPOCTHY» MPEJICTABICHHUIA YBOIUT MBICTH B
cropony. Ecnu 3amauy chopmynupoars 6€3 cioBa «ckopocTh» («Kak momkHa
BeCTHU ce0si cobaka, YTOObI HE CIIBIIIATD. ..»), PEIIEHUE CTAHET OYEBUIHBIM.

OO0BeKT, Hal KOTOPBIM AyMaeT u3o0peTaTesb (MaliuHa, MPoIece, BEIEeCTBO),
«3a7aeTCs» B ONPENEIEHHBIX TepMHUHaX. Kaxaplili TAKOM TEPMUH UMEET
TpaJULMOHHBIE, IPUBBIUHBIE IPaHULIBI. MEXy TEM BCAKOE N300pETEHUE CBS3aHO
C pacuMpeHueM 3tux rpanui. Korna Mel, HanpuMep, npeacTasisieM cede Cyck
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rpy3a Ha IapauioTe, OTYETIMBO PUCYETCS PACIIOIOKEHHBIA CBEPXY KYIIOI U
NOJIBEIICHHbIN CHU3Y Ipy3. Ho BOT nosiBiisieTcs u3oOpeTeHue, B KOTOPOM BCe
Ha00O0pOT: Ipy3 PacHoIOkKeEH HAJ KyIIOJOM, OIYCKAIOIIKUMCS BEPILIUHON BHU3.
IIpyBBIYHBIN TEPMUH PACLIUPAETCS: TENEPh MBI 3HAEM, UTO IIAPALIIOTHI MOT'YT
OBITh «HOpPMaJIbHBIE» U «OOPATHBIEN.

HcxoaHasi TEepMUHOJIOTHSI CKOBBIBAeT BoOOpaxkeHue uzooperaresns. CeMuHapbl 1o
METOJIMKE N300peTaTeabCTBa MOKA3aIM, YTO YCIEIIHOE PEIICHHE 3aa41 BO
MHOT'OM OIPEJIEIISIETCA YMEHUEM «PACIIATAThY CUCTEMY UCXOIHBIX
npenacTaBiieHuid. Bropas 4acth anroputMa u npeacTaBisieT co00i mporpaMmmy
TAaKOI'0 pacIIaThIBAHUS.

Cyns 1o TaHHBIM aHKETHOTO OIPOCa, YaCTh OIBITHBIX U300peTaTesel CO3HATENbHO
HE JKeJIaeT 3HAKOMUTBHCS C TATEHTHOM JINTEpaTypoil 10 pelieHus 3a/1a4uH.
W3ydeHre naTeHTOB, YTBEPHKIAIOT ATH U300pETATENH, «MEIIAET CBOOOIHO
aymathby. Hemb3s 6€30roBOpOYHO OTMaXHYTHCS OT TAKOTO POJia COOOpaKEHHIA: B
TBOPYECKOM TPOIIECCE OMPEACICHHYIO POJIb UTPAIOT U YUCTO UHIUBUIYaTbHBIC
ocobenHocTu n3odperarens. Bo Bcsakom cinyuae, APU3 npexycmarpuBaer Takoe
UCIIOJIb30BaHUE MMATEHTHOM JIUTEPaTypbl, KOTOPOE HE CKOBBIBAET, & CTUMYJIUPYET
BooOpaxeHnue (mar 2-1).

Pa6otas o aAJIrOpuTMYy, I/I306peTaTeJIB HC OI'paHUYUBACTCA O3HAKOMIICHHUCM C
[MaTCHTaMH, HCIIOCPCACTBCHHO OTHOC-

1 Cm. aBTOpCKOE cBUAETENLCTBO Ne 66269. Han KymosioMm pacnionaraercs
OCBETHUTENbHBIN 3apsa. Kymnous urpaer poiib pediiekropa, HarpasJsisi CBETOBbIE
JIy4H BBEPX.

mMMHUes K JaHHOM 3a1ade. OH mpocMaTprBaeT MaTCHTHI Ha aHAJOTHYHEIE, HO
Oonee «TspKenbie» n300perenus. CkaxxeM, €ClM 3a/1a4a CBsSI3aHa C YMEHBIIICHHEM
IIyMa B CTPOUTEIIbHON TEXHHUKE, €CTh CMBICI TPOCMOTPETH MATEHTHI, OTHOCSIIUECS
K OopbOe ¢ mrymoM B aBuanmu. LlenecooOpa3Ho Takke 03HAKOMUTHCS C
«O0OpaTHBIMUY» U300pETEHUAMHU (YCUJICHHE 3BYKa).

[Iponecc «pacmarsIBaHUsD UCXOAHBIX MTPEACTABICHUN MPOJOJIKAETCS C TOMOIIBIO
onepatopa PBC (mar 2-2). [lcuxonornueckas nuepuus 00ycioBiIeHa He TOJIBKO
TEPMUHAMU, B KOTOPBIX 33/1a€TCSl OOBEKT, HO U MIPUBBIYHBIM TPOCTPAHCTBEHHO-
BPEMEHHBIM MpeJicTaBleHneM 00 oObekTe. Pazmepsl o0bekTa u
IPOAOKUTEIBHOCTD €0 AEUCTBUA MO0 NPSMO YKa3aHbl B yCIOBUSX 3a/1auH,
a100 noapasyMeBaroTcst caMu co0o0il. JloctaTouHO cKa3aTh: «aBTOMOOUIIb) - U MBI
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IpeCTaBIsIeM MalIMHY OMpEeIeHHOro pa3Mepa (He meHee 1 M u He 6omee 20 m).
JlocTaTouHO cKa3aTh: «OypeHne He(PTIHON CKBaXUHBD» - U MBI TIPEJICTABIISIEM
MPOIIECC, YU B TEUSHUE OMPEIETICHHOTO BPEMEHH (MECSIIbI, IECATKH
MECSIIEB).

Cy1iecTByeT elie 04HO U3MEPEHHE, B KOTOPOM MBICIUTCS O0OBEKT - CTOUMOCTb.
JlocTaTOYHO CKa3aTh: «TEJIEBU30P» - U MbI MIPEJCTABIIIEM IPUOOP CTOUMOCTHIO B
HECKOJIbKO COTE€H WUJIM HECKOJIBKO ThICSY pyOJiei.

Omnepatop PBC - cepusi MbICJIEHHBIX IKCIIEPUMEHTOB, IOMOTAKIINX
Nnpeoao0seBaTh NPUBbIYHbIE NIPeacTaBaeHns 00 00bekTe. [Ipu ncnonbp3oBaHuU
oneparopa PBC nocienoBarenbHo paccMaTpyuBalOT M3MEHEHHE 33/1a4U B
3aBUCHUMOCTH OT U3MEHEHMS TPeX MmapameTpoB: pazmepos (P), Bpemenu (B),
croumoctu (C).

26

Paccmotpum, Hanpumep, npuMeHenue oneparopa PBC x nipocroii 3anaue: «Haiitu
croco0 peryJMpoBaHus ceYeHus: TpPyOOnpoBoa, 0 KOTOPOMY JIBHIKETCS ITyJIbIIa
(cm. Tabm.1).

Omneparop PBC He naet TOUHOro ¥ OJIHO3HAYHOr0 OTBETA. L{enp npuMeHeHus
oneparopa PBC B ToM, 4TOOBI MOTYUYUTH CEPUIO UCH, HAMPABICHHBIX «B CTOPOHY
perieHus». ITo MOMOTraeT MPeo10JIeBaTh MCUXOJIOTHIECKUE Oapbephl MpU
JAJbHEUIIIEM aHAIU3E 3aa4H.

Paccmotpum emie ogun npumep. JlomycTum, permaeTcs 3ajgada o crnocooe
oOHapyXEeHHs HETJIOTHOCTEH B arperarax XOoJIOAMIbHUKOB (CM. TalI. 2).

[Ipu MBICIIEHHBIX PKCIIEPUMEHTAX C 3aJa4eu 10 orepa-
Taomuna 1

2777 lllarn Oneparun N3menenne o0bekTa (win npouecca) Kak pemaercs
u3MeHeHHas 3aaa4a [[puHIunI, NCTIoIh30BaHHBIN B PEIICHUH

7777 2-2a P-*0 dTp«” 1 m PerynupoBath ceueHue, CaBivMBasi CTEHKU (OHU CTaJIH
TOHKUMH U THOKUMHM). Jlepopmariust CTeHOK.

7777 2-26 P-*codrp» 1000 m Takoii Tpy6onpoBoj nogo0eH peke. Hago moctpouts
TUIOTUHY WM KJIaTh €CTECTBEHHOTO PETYIMPOBAHUS - 3aMEP3aHUS, TasTHUS.
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[InoTunHa (3TO Ta e 3aABUIKKA) OyJeT uctupatbes. Jlydiie- u3MeHeHue
arperaTHOro COCTOSIHUS ITOTOKA.

7777 2-2B B-»0 IlepexpriBath Hazo 3a 0,001 cex. HyxxHo HeuTo
OBICTPOJEHCTBYIOLIEE, HAIPUMED, HIEKTPOMAarHuTHOE 1oje. Bmecto
MEXaHUUYeCKOTo pabo yero opraHa (3aJBHKKa) -3JIEK-TPOMATrHUTHBIM.

7777 2-2r B-+co IlepekpsiBaTh TpyOompoBoa Haao 3a 100 aueit. Mexanuyeckas
3aJIBUKKA OYJIET CUIILHO UCTUPATHCS (C YMEHBIIICHUEM CEYEHUSI PACTET CKOPOCTh
noTtoka). Hamo kak-To BocCTaHaBIMBATh CTEPTHIC YACTU. 3aJIBUXKKA C
HapacTaroluMU YaCTsIMH.

2777 2-21 C-»0 CroumocTh NepeKphITHs Oyin3Ka K Hy: 10, [10TOK TomKeH cam cebs
nepekpbiBaTh. CaMoperyupoBaHue.

277? 2-2e C-*co CroumocTts nepekpbiTus cebie 1000 000 py6. MoxHO BBECTH B
IIOTOK HEYTO JI0pPOroe, HO JIETKO Nojaaroleecs peryauposke. Hanpumep, BMecTo
BOJIbI MCIIOJIB30BaTh pacIulaB MeTajia. PeryinpoBKy BeCTH 3JIEKTpOMAarHuTaMH.
«Perynupyroiuecs 106aBKn».

topy PBC 0TBETBI MOT'YT OBITH Pa3HBIMU - 3TO 3aBUCHUT OT
daHTa3um, 3HAHUH, OIBITa, CIOBOM, OT MHANBUIYAJTbHBIX Ka-
Tabmuma 2

?77? lllarn Oneparuu 3menenne oobekTa (WH npornecca) Kak pemaercs
U3MeHEeHHas 3aja4a [[puHnnn, ucnoib30BaHHbINA B PEILICHUU

?77? 2-2a P-*0 JInuna 3meeBuka Menbine 1 mm KonmuecTBo mpocoduBIeiics
XKUAKOCTH Masio. Hafo caemats 9Ty )KUIKOCTh Ooliee «oOHapykuBaemMoin». UTo-1o
n00aBuTh. Mukpo006aBKu, o00eraromnue ooHapyKEeHHUE.

?77? 2-26 P-»CO Jlnuna 3meeBuka Oonbire 100 km OOHapykeHHE Ha PACCTOSTHUU
- JIOKAIUsl, paAroIoKaius, Tepmoiokanusa. OObIYHbIN OCMOTp (CBETOJIOKALIMS).
Jlokanusi B 0OBIYHBIX U UH-' ()pa KPACHBIX JIydaX, padOI0KaIIHsL.

7777 2-2B B-»0 O6napyxuth Hano 3a 0,001 cex. MckitoyaroTcsi MEXaHUUYECKUE U
XUMUYECKHEe CrTOco0bl. OCTAaOTCS JIEKTPOMAarHUTHBIE U oNTHYeCcKue. M3mydenne
AJICKTPOMATrHUTHOE WJIH ONTHYECKOE.

277? 2-2r B - co O6napyxuBaTh HaAo 3a 10 met. BeiTekaromas )KuaKocTs Oy 1er
pearupoBaTh ¢ MaTepuasioM 3MeeBHKa. [10 n3MEeHEeHHIO BHEIIIHETO BUJIa MaTepualia
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JIETKO OOHApYXUTh MECTO yTEUKU. MaTepuai 3MeeBUKa - UHANKATOP BBHITEKAIOIIEH
KUJKOCTH.

222? 2-21 C-0 CronmocTs oOHapyxeHus O0au3ka k Hymo. [IpocaunBaromasics
KUJKOCTh IOCTAaTOYHO CHJILHO coobmiaeT o cebe. CaMooOHapyKeHHE,
CaMOCHUTHAIIU3AIIHA.

277? 2-2e C-»c© CrouMocTh OOHAPYKEHUS - MUUIUOH pyOueil. [[o0aBiATh B
pacTBOp HEUTO JJOPOroe, HO JIETKO oOHapyskuBaemoe. MHaukaTopHble 100aBKU.

YeCTB YenoBeKa. Henb3st TONbKO 3aMEHATh NCXOAHYIO 3a1ady aApyrou. Tak, B
TTOCJIEAHEM MPUMEPE MPU OTBETE HA 2-2€ HEIb3s CKa3aTh: «[I0BBICUTH KAUECTBO
W3TOTOBJIEHUS XOJOIWIBHUKA»- XOTsl, KOHEYHO, Pa3yMHEE IPEAOTBPATUTH
NOSIBJICHUE HETUIOTHOCTEH, ueM 60poThes ¢ HuMH. Hano pemats Ty 3aaady,
KoTopasi BeiOpaHa B nepBoit uactu APU3. Eciu

BbIOpaHa 3a/1aya 00OHapy>KEHUs HEIUIOTHOCTEN - UMEHHO €€ U HaJl0 UCCIIEN0BATh.,,

B HeKOTOpBIX 3a/1auax BMECTO «Pa3MEPOB» MOXKHO pacCMaTpUBaTh APYTrUe
KOJIMYECTBEHHBIC MapameTpbl. Hanpumep, B 3anaue: «Haitu cnocob nogauu B
peakTop 24 mopoIIKOB MO 3aJaHHBIM TpaUKaM» - MOXKHO B3ATh KOJIMYECTBO
MOPOIIKOB (2-2a: 0AMH MOPOIIOK, 2-26: ThICSAYa WU ACCATH THICSY MTOPOIIKOR).

Ha npeogosieHne ncuxoloruuecKoi HHePLUH PacCUUTaH U ClIeyromuii mar (2-3).
BosbmewM, Hanpumep, Takyro 3a7a4dy: HAWTH CIIOCOO M3rOTOBJIEHUS CTEKJITHHOTO
Ky0Oa (puibTpa) C pOBHBIMHU KalIWUISIPHBIMUA CKBO3HBIMHU OTBEPCTUSMH (JTHHA
pebpa kyOa - 10 1 M, KOJTMYEeCTBO KaMJUIIPOB- HECKOJIBKO JIECATKOB HA
KBaJpaTHBIN CAHTUMETP). Y CIOBUS 3a/1a4M HABSA3BIBAIOT (MIPUTOM HEOLTYTUMO)
OINpPEJIEIIEHHOE NCXOIHOE IPEICTABIICHUE: JaH CTEKIISIHHBIN Ky0, HaJl0 MPOAEIaTh
B HeM Kanmwuisipel. [Ipu pelieHnn Ha pUCyHKaX MOSIBISIOTCS KyO U KpyTJibie (3TO
IPUBBIYHO) OTBEPCTHUS. B OOJIBIIMHCTBE PEIICHUI COXPAHSIETCS 3TO UCXOHOE
Ipe/ICTaBlICHUE: MPEIaraloT TEM UM MHBIM CIIOCOOOM JIeaTh OTBEPCTHUS B
CILJIOIIHOM CTEKJISTHHOW 3arOTOBKE (TBEPIOU WIIH KUJIKOM ).

N3menum teneps popMynupoBKy 3aaaun: «Haltu cnocob n3roropieHus
BO3/IIIIHOTO Ky0a CO CTEKJISIHHBIMU MPOI0JIBHBIMU MeperopoaxaMmy. Miu:
«Haiitu cioco6 U3roToBiIEHUS BO3AYIIHOIO KyOa CO MHOTMMH TOHKUMU
CTEKJITHHBIMU CTEPKHAMH, «HUTAMIW». CTEKIITHHBINA KyO C IBIPKaMU - 3TO BCE
PaBHO YTO BO3AYIIHBINA KyO CO CTEpKHIMH, MOCKOJIbKY ABIPKU TOXKE MOTYT OBITh
HAa3BAaHbI BO3AYIIHBIMU CTEPKHIMH.
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B crity 4ncTO ICMXO0I0THYECKUX IPUYXUH MBI BUIUM «CTCKJISTHHBINA KyO C
JTBIPKaMI», & HE «BO3AYIITHBIN KyO CO CTEKITHHBIMY CTEPKHSAMMY, XOTS 3TO
COBEpIIICHHO paBHOIIpaBHBIC onpeaeneHus. Eciau 3agaua nana Bo BTOpoi
dbopMyJIMpOBKE, OHA peIaeTcs OBICTPO U JIETKO (KyO MOXKHO cOOpaTh U3
CTCKJISTHHBIX HUTEH ).

B cymHocTH, KOrjaa oT «CTEKJISIHHOTO Ky0a ¢ BO3yIIHBIMUA OTBEPCTUSIMUY» Mbl
HEPEXOJIUM K «BO3AYIIHOMY KyOy CO CTEKJISHHBIMU CTEP>KHAMU», IPUBBIUHOE
IIEPEBOJUTCA B HEIIPUBBIYHOE, TO €CTh COBEPILAETCS ONEpaLusi, O KOTOPOU
roBoput Y. I'opZioH, aBTOp CUHEKTUKHU. OTHAKO CHHEKTUKA HE YKa3bIBAET
Croco00B MPEBPALICHHS PUBBIYHOTO B HETIPUBBIUHOE, OHA JIUIIb IPU3BIBACT K
no100HbIM npeBpamieHussM. B APM3 Takas onepanus 3anporpaMMHUpOBaHa B
niarax

2-"-2 (onepatop PBC) u 2-3. OtBeyast Ha BOnpocCkI mwara 2-3, Mbl IEPEXOJAUM OT
HENpaBUIbHOW GOPMYIHPOBKH 337a4i K MPAaBUIILHON, B KOTOPOM HET aKlEHTa Ha
0JIHOM 3JieMeHTe (cTekyie). CucTeMHBbIN MOAX0/ 3aCTaABJISIeTYBUIETh

BCE 3JIEMEHTHI (2 3TO B OOJIBIIMHCTBE CIIy4aeB HENIPUBBIUHO).

[IpaBuIIbHOE BBIMOJHEHHUE 1M1ara 2-3 CyIIECTBEHHO O0JIEryaeT peieHue 3aaaqmu.
[Ipu BBITIOTHEHUHU ATOTO I1ara HaJo0 TIIATEJIBHO CIEIUTD 3a TEM, YTOObI: ' ' a) U3
bopMyIMPOBKH 3a7a4K ObUTH YOpPaHbI CHIEIUATbHbIE TEPMUHBI,

0) ObLTM IPABUIIBLHO MEPEUYHUCIICHBI BCE AIEMEHTBI, BXOIAIIME B pACCMaTPUBAEMYIO
CUCTEMY.

Hamnpumep, B popmynupoBke «/lana cuctema U3 CTEKJISIHHOTO Ky0a u
KamWUISIPOB) JBE OMIMOKU: 1) CIIOBO «KaMJUIAP» JIy4llle 3aMEHUTH CIIOBOM
«OTBEPCTHUEN U 2) «CTEKIIIHHBINA Ky0» - 3TO CILIONMIHOM Ky0, a y Hac TO, 4TO
0CTaJIoCh OT Ky0a 1ocie Toro, Kak B HeM Mpojieald MHOXKECTBO OTBEPCTHUH.
[TpaBunbHas hopmynupoBka: «Jlana cucrema U3 OTBEPCTUN U CTEKIISTHHBIX CTEHOK
MEXIy HUMI.

Pa3noxuB cucreMy Ha 3JIEMEHTHI, HAJI0 BEIOPATh TOT, KOTOPBIA HEOOXOAMMO
U3MEHUTD, YTOOBI peluTh 3aaa4y (maru 2-4 u 2-5). 'maBHbIN NpU3HAK, 110
KOTOPOMY BEAETCS BRIOOD,- CTENIEHh N3MEHUNBOCTH, YIIPABIIEMOCTH. UeM jerye
MEHSITh JIEMEHT (B YCJIOBUSX JaHHOM 3a/1aun), TeM 00JIbIIIE OCHOBAaHUM B3STh 3TOT
3JIEMEHT B KayecTBE 00bEKTa JIJIsl AAJIbHEHILIEro aHanu3a. 31€Ch €CTh MPOCTOE
(XOTs M HE YHHUBEPCAJIBHOE) SMIIUPUYECKOE MPABMIIO: K 2-4a 0OBIYHO OTHOCSITCS
00BEKTHl TEXHUYECKHUE, K 2-46 - mpupoaHbie. MHOTHE N300peTaTeNbCKUe OTMOKU
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(HMKe 3TO OyAET MOKa3aHO Ha MPpUMEpPaX) OOBSICHIIOTCS CTPEMIICHUEM MEHSITh
AJIEMEHTBI, OTHOCSIIHNECS K 2-46.

—Peanuzauus nepsoii u Bropoit yacreit APU3 tpebyer - ayig cpeaHeit 3a1aun - He
0oJsee IByX 4acoB ¢pecunTasi, KOHEYHO, BpEMEHHU, HEOOXOIMMOT0 Ha
03HAaKOMJIEHHUE C MaTeHTHOU JuTeparypoii). Hago cka3zaTe, 4TO HU OJIMH LIAr HE
ObLJ1 BKJIIOUEH B aJITOPUTM 0€3 MHOTOKPATHOM MPAaKTUUECKOW MPOBEPKHU Ha
ceMuHapax. [Ipu 3ToM B anropuTm BOLLIN TOJBKO TAaKUE IIard, KOTOPbIE
CYILLECTBEHHO 00Jeryanu npouecc peuieHus. EcTe Hemano npuemMosB, oaxo/10B,
METOJIOB, MHOT/Ia OKA3bIBAIOIINXCS MOJIE3HBIMU, HO, B 001IIEM, HE 0043aTENbHBIX.
ANTOpUTM, pacCUMTAHHBIN HA YEI0BEKA, JOHKEH ObITh KOMIIAKTHBIM: CIUIIKOM
JOJITUH pa30er He OCTABIISIET CUJT AJIA MPBIKKA, 1715 B3yieta. M Hao0opoT: Koraa
Ka)IbIA

mar omyTuMO MCHACT UCXOAHYIO 3a/iady U sICHO BU/IHO, UYTO 3a/ia4a
(<O6pa6aTBIBaCTC$I», TOrAa BO3HUKACT-YBCPCHUOCTL - OCHOBA BAOXHOBCHM. I{Ba
Jaca OpraHn30BaHHOI'0 MBIIIJICHUA ITIO3BOJIAIOT I/1306pCTaTCJHO «(IIPOYYBCTBOBATbL»
CyTb 3a/1a41 3HAYUTCIIbHO FJIY6}I(C, YCM HCACIIN U MCCAIbI 6CCHOpH,Z[0‘{HLIX
HaCKOKOB. Tenepb I/1306p€TaT€JIB MOJKCT YBEPCHHO IICPCXOAUTD K BBISBJICHUIO
TCXHHUYCCKOI'O IIPOTUBOPCUHA, KOTOPOC HY’KHO YCTPAHHUTD.

27

k sk ok

Awmepukanckui marematuk /[ [Toiia, MHOrO 3aHMMaBIIMICS TICUXOJIOTUEN
TBOPUYECTBA, PACCKA3BIBAET O TAKOM 3KcnepuMenTe. Kypuily craBsaT nepej ceTkow,
3a KOTOpPOM pacnoiiokeHa nuia. Kypuna He MOKeT JoCTaTh ULy 10 TeX Mop,
1oKa He 000MAET CeTKy. «3ajaya, 0JIHaKO, OKa3bIBAECTCS yAUBUTEIBHO TPYIHOU
JUIS KYpHIIbl, KOTOpast OyIeT CyeTIMBO OeraTh B3aJl U BIEPE]] Ha CBOEH CTOpOHE
3a00pa U MOXET MOTEPATh MHOTO BPEMEHH, Mpexk/Ie YeM Jo0epeTcs 10 Kopma,
ecJi OHa BOOOIIe 100epeTcs 10 Hero. BripoueM, mociie 7oroii 6eroTHH e 3To
MOXET yIaThCS CIy4alHO».

[Toita He 6€3 UPOHUH COMOCTABISET MOBECHIE KYPHUIIBI C TIOBEICHUEM UETIOBEKa,
OeccHCTEMHO MBITAIOUIEr0Cs PEMINTh TBOPUECKYIO 3a1auy: «Her, naxke Kypuuy He
CJIelyeT BUHUTh 32 HECOOOPA3UTEIbHOCTh. Beab onpeieieHHO TpyAHO ObIBAET,
KOTI'/Ia HaJI0 OTBEPHYTHCS OT LIETU, YXOJUTh OT HEe, MPOAO0KATh IeUCTBOBATh, HE
BU/JIS1 ITIOCTOSIHHO LIEJIU BIIEPEIH, CBOPAYUBATh C MPAMOrO IyTH. Mexy
3aTpyAHCHUAMU KyPULbl 1 HAIMMU UMEETCS SIBHASI AHAJIOTHS 1.
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B xauectBe miumtoctpanuu [loiia npuBOIUT NPOCTYIO 3a7a4y: KaK PUHECTH U3
PEKH POBHO LIECTh JUTPOB BOJIbI, €CIIH JIJISI UBMEPEHUS €€ UMEETCS TOJIBKO JBA
BEJIPA - OJTHO EMKOCTBIO B UETBIPE JIUTPA, & APYTO€ B AEBATH TUTPOB?

Pazymeercsi, mepenuBaTh «Ha IJIa30K» MMOJIOBUHY WM TPETh BEpa HEllb3s. 3aqada
J0JDKHA OBITH PelIeHa OTMEPUBAHUEM JIBYMsI BE[paMU UMEHHO TOW €MKOCTH,
KOTOpasi yKa3aHa.

Ha cemuHapax s npejiarai 3Ty 3a1a4y CiIylaTeisaM 10 TOro, Kak Mbl IPUCTYTaIN
K U3YYCHHIO METOJMKH IMOMCKA PeIIeHUs. Pe3yIbTaThl HUKOT1a HE PACXOUINCH C
BeIBoZiaMu [loiia. 3a1a4uy mbITAINCH peliaTh, 03 CUCTEMBbI IepeOupas
BCCBO3MOXHBIC BAPUAHTHI: «A eciu cenaTh Tak?...» [IpaBuibHOE pelieHne
HOSIBJISIIOCH TTOCJIE MHOTOYMCIICHHBIX «a ey . MeX Ty TeM 3ajaqa peraeTcs
gype3BbIYaitHO TpocTo. Hajo Tombko 3HATH METO/I ITOAX0/1a KO BCEM 3ajadaM,
TPEOYIOIMUM «IOTATKN,

Tak ob6cTouT AeNo 1 ¢ n300peTaTeIbCKUMHU 3a/1auaMu. MBbIIIieHne
U300peTaIoNIero YeI0BeKa NUMEET XapaKTepPHYI0 OCOOCHHOCTh: pelas 3ajaqy,
YEJIOBEK MPEJICTABIISICT Ce0e YCOBEPIICHCTBYEMYIO MAIIMHY W MBICIICHHO
u3MeHseT ee. M3o0peTaTenb Kak ObI CTPOMT PsI MBICICHHBIX MOJICIICH 1
AKCIIEPUMEHTHPYET ¢ HUMH. [Ipr 3TOM HCXOTHON MOJIEIIBIO Yallle BCEro Oepercs
Ta VI UHAs YXKe CYIIeCTBYIOMIAs MalinHa. Takas UCXOHAs MOJICTh UMEET
OTpaHUYCHHBIC BO3MOXKHOCTH Pa3BUTHS, CKOBBIBAIOIINE BOOOpakeHue. B atux
YCIIOBUSIX TPYJIHO MPUNUTH K MPUHIUIIAATIEHO HOBOMY PEIICHUIO

Ecnu ke nzo0perarens HAUMHACT C ONPEIeNICHUs UIEaTbHOTO KOHEYHOTO
pe3ynbTara, TO B Ka4€CTBE UCXOIHOW MOJEIU IPUHUMAETCS UJcalIbHas CXema -
IIPEJEIBbHO YIPOLICHHAS U yIy4lleHHas. JlanpHenIme MbICIICHHbIE
HKCIIEPUMEHTHI HE OTATOMIAIOTCS TPY30M MPUBBIYHBIX KOHCTPYKTUBHBIX (OpM U
cpa3y ke MoJly4yaroT HanboJiee NepCIeKTUBHOE HAIlpaBiIeHUE: U300peTaresb
CTPEMHUTCS IOCTUYb HAMOOJIBIIETr0O pe3yJibTaTa HAMMEHBIIMMHU CPEACTBAMM.

PaccmoTrpum 3agauy o AByX Beapax.

Heynauu npu permieHnn METOJIOM «a €CJIN CBA3aHbI C MONBITKAMU MTOJTYYUTh
OTBET, U] OT Hadasia K KoHiy. [lompoOyeM mocTynutTh HA00OPOT: TIOWAEM OT
KOHIIA K Hayaiy.

Ham ny>XHO, 9TOOBI B 0IHOM M3 BeA€p ObUIO MIECTh JIUTPOB BOAbI. OUEBHUIHO, 3TO
MO>KET OBITh TOJIBKO 0OJIBIIOE BeApo. MTak, KOHEUHBIN pe3yabTaT COCTOUT B TOM,

4TOOBI OOJIBIIIOE BEAPO 0KA3aJI0Ch 3aMIOTHEHHBIM Ha IIECTh JIUTPOB.
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JI71s1 TOr0 HEOOXOJMMO HAMOJIHUTH 0O0JIBIIOE BEAPO (OHO BMEUIAET JAEBSTh
JUTPORB), a 3aTE€M OTJIUTH U3 HETO Tpu JuTpa. Eciu Ob1 BTOpoe BeApo uMeso
E€MKOCTh HE UeThIpe JIUTPa, a TPH, 3a/1aua Obu1a Obl cpa3y pemieHa. Ho BTopoe
BEJIPO - YETHIPEXJIUTPOBOE. UTOOBI OHO CTAJI0 TPEXJIUTPOBBIM, HAJ0 HAJIUTh B HETO
OJIVH JIUTP BO/IbI, TOTJIa OHO «IIPEBPATUTCS» B TPEXJIUTPOBOE, U TTOSIBUTCS
BO3MOKHOCTh OTJIUTH U3 OOJIBIIIET0 BEApa TPH JIUTPA.

Taxum oOpa3om, UCXOAHAS 3a/1a4a CBEJIach K APYToH, OoJiee JISTKOI: OTMEPHTH C
MOMOIIBIO JIBYX UMEIOIUXCS BeAep oAuH IuTp. Ho 3TO He mpeAcTaBisieT HUKaKuX
TpyaHocteit, nbo 9-(4 +4) = 1.

Hamnonnsiem 60sb1110€ BEIpo U ABAXKbI OTJIIMBAEM, OTMEPUBAsI MAJIECHBKUM BEIPOM,
1o ueTkipe auTpa. [locie 3Toro B 60Ib110M BeApe OCTAHETCS OJIMH JIUTP, KOTOPHIN
MOYKHO IIEPEJIUTH B IIyCTOE MAJICHBKOE BEIPO.

Tenepp 4eTHIPEXIUTPOBOE BEAPO «IIPEBPATUIIOCH) B TPEXIUTPOBOE, & 3TO HAM U
HY>kHO ObL10. Enie pa3 HanosHseM 00JbIIoe BEAPO U OTIMBAEM U3 HETO B
MaJICHbKOW TpHu JuTpa. B Gonbiiom Benpe octaercs, Kak U TpeOoBaioch AJis
peleHus 3a7a4u, MeCTh JUTPOB BOJIBL.

HOCJ’ICI[OB&TGJII)HO NpoJABUTAACH OT KOHIIA K Ha4Yally, Mbl pCIIWJIN 3aaa4y, HE
CACJIaB HU OJHOI'O OecroyIe3HOoro 1ara.

[TpaBuibHO chopMyIUPOBATH UACATHHBIA KOHEUHBIN PE3yIbTaT- 3HAYUT, HAJIEKHO
BBITH HA BEPHBIN ITyTh PEIICHUS 3a1a4H.

HekoTopsie nuzobperarenu tak u nenaroT. [IpumeuarenbHo, 4TO 0COOEHHO
00JIBIIOE 3HAYEHHUE ITOMY [IPUEMY MPUJAIOT T€ U300pETATENN, KOTOPhIE HUYErO HE
TOBOPSIT B @HKETAX O BBIABICHUH MTPUCYLIET0.3a4a49€ TEXHUYECKOTO
nporuBopeurs. Bor, Hanpumep, yto nuiet uzodperarens FO. EMenbsinoB
(Mockaa): «Ilocne mocTaHOBKH 3aJ]a4M MbITAIOCh MPEICTABUTD UJI€ATbHYIO
KOHEYHYIO LIeJIb U 3aTeM JyMaro, Kak JOCTUYb 3TOH 11esu. OCOOBIX MPUHIUIIOB HE
3amevan». Takum 006pa3oM, «10» U «IIOCIIE» ONPEEICHNS NICAIBHOIO KOHEUHOTO
pe3yiibTata padoTa BEAEeTCsl CTUXUITHO; CO3HATENIBHO UCIIOJIb3YETCS TOJIBKO OJUH
npueM. JTO0, KOHEYHO, HE CIy4aiHo. XOpolllee BIaAeHUEe OHUM IIPUEMOM
KOMIIEHCH: PYET «IIPOCTON» IPYTUX IPUEMOB,

YacTh mpreMoB, BXOSIINUX B aJITOPUTM PEIICHUSI U300peTaTeNbCKUX 3a/1ad,
MOPO3Hb UCIOJIB3YyeTCs n300peTaTensiMu. Yalie Bcero n300peraresib NPUMEHSET
JIBa WJIM TPU XOPOIIIO OCBOCHHBIX MpreMa. Y HanboJee METOIUIHBIX

u3zo0perarenei «3KCIUTyaTUupyeTcsh MATh - CEMb IPUEMOB. MeTouka
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nU300peTaTensCTBa (J1aXe MpU MepBOHAYATFHOM 3HAKOMCTBE) YBEIINYMBACT
TBOPUYECKUH apCceHall, BKJIIOYas B HETO JIECSITKU IPUEMOB, COCTABIISIOIINUX B
COBOKYIHOCTH PallMOHAJIBHYIO CUCTEMY PEILECHUs 3aau.

* sk ok

TpeTbst 4acTh aaropuTMa HAUMHAETCS C ONPENEIECHUS NAEATbHOTO KOHEYHOTO
pesynbraTta. Kazanocek Ob1, HETpYIHO OTBETUTH Ha BONPOC: «UTO jKkenaTenbHO
IOJIyYUTh B UI€aJIbHOM cirydae?» OaHako npakTuka oOydeHus n300peTaTesibCTBY
NO0Ka3aJia, 4YTO OTBJIEUbCS OT OTPAaHUYECHUI U 3aIIPETOB,

HAKJIaJbIBAEMBIX PEAIbHBIMU 00CTOSATEIBCTBAMH, U NIPEICTABUTH ce0e
JNEUCTBUTENILHO UACAIBHBIN PE3yabTaT KpalHe TpyaHo. Eciu, Harpumep, pedb
uaeT 00 yCTpoicTBE JUIsl OKpacKu BHYTPEHHEN MOBEPXHOCTH TPYO, U€alIbHBIHI
pe3yJIbTaT PUCYETCs OOBIYHO B BUJIE HEKOEH JOCTATOYHO KOMIIAKTHOM
«aBTOKHUCTW», KOTOpas ABMXKETCA BHYTpU TpyObl. TyT OTUETIMBO BUAHA
IIPUBS3aHHOCTD K YK€ U3BECTHBIM YCTPOMCTBAM, IIPEAHA3HAYECHHBIM I OKPACKU
BHEIIIHUX MOBEepXHOCTEN. Y teanbHbli e pe3yabTaT Caeq0Baio Obl
chopmynupoBath nHaue: «Kpacka cama moctymnaer B TpyOy U cama paBHOMEPHO
IIOKPBIBAET €€ BHYTPEHHIOKO IIOBEPXHOCTHY. B NalbHENIIIEM MOXKET BBISICHUTHCS
(vamie Bcero Tak U ObIBAET), YTO Kpacka HE MOKET CaMa OCYILECTBIISATh BCE TO, UTO
HaM XO0Tesoch Obl. Toraa Kakyro-TO 4acTh HAEAJIBbHOM CXeMBbI MbI ITOAKPETIUM
KOHCTPYKIMEN WU TEXHUYECKUM IIPUEMOM, CTPEMSACH, OJJHAKO, KAK MOYKHO
MEHBIIIE OTCTYIIATh OT Ujeana.

[IpaBunpHOE OlpeesieHne UaealIbHOr0 KOHEYHOTO pe3yiibTaTa Ype3BblYaiiHO
BAJKHO JUIs1 BCETO TBOPUYECKOTO Mpornecca. [loaTomy Ha METOAMYECKUX CeMHHapax
IIPY pelICHUH YU4eOHBIX 3a/1a4d BOMPOC MHOTA CTaBUIICS B TaKOH dopme:
«IIpencraBbTe cebe, 9TO y Bac B pyKax BouiieOHas naisouka. Kakum Oyaet
uJeaIbHbIN pe3ynbTaT (peIeHus JaHHOMW 3a/1au), €CIU UCTI0Ib30BaTh
BOJIILIEOHYIO TaouKy ?» OT BoJIEOHON NMaloyKu He MOTpeOyelib, YTOObI OHA
co3jana, HalpuMep, «yCTPOMCTBO Jisi HaHeceHus Kpackuy. [lamouka - cama
«yctpoiictBo». 1 orBeT 00b1uHO ObIBaN npaBmiibHbIM («IlycTh Kpacka cama
OCTymaeT B TpyOy...» u T. 1.). [locTreneHHO HEOOXOIUMOCTh YIIOMUHATH O
BOJIIIIEOHOM MaIOUKe UCYE3aeT, M OCTaeTCs Ta GOpMYIUPOBKA BOIIPOCA, KOTOpas
3anucaHa B aJITOPUTME.

Cy1iecTBYIOT JiBa IPaBWJIa, TOMOTAIOIIKUE TOYHEE ONPENEIUTD UACAIbHBIN
KOHEUYHBIN PE3YJIbTAT.
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[IpaBuio neppoe: HE CleyeT 3araibIBaTh 3apaHee, BO3MOKHO WM HEBO3MOKHO
AOCTHYb UJEAIBHOTO PE3yibTaTa.

BcnomunMm, Hanpumep, 3a7a4y 0 TOABEMHOM yCTPOKCTBE JJIsI TPAHCTIOPTHBIX
camoseToB. MaeanbHbIM pe3ysIbTaTOM B 3TOM 3aj1aue ObuIO OBl ClleayrolIee: Mpu
IIOTPY3Ke Ha CaMoJIeTe MOABIIICTCA KPaH, 3aTEM B I10JIETE OTOT KpaH UCUYE3aeT, a
IIpY pasrpy3Ke Ha APYrOM a’poapOMe OH IOsBIAECTCA BHOBb. Ha niepBblii B3I
3TO COBEPLIEHHO HEBO3MOKHO OCYLIECTBUTh. OJTHAKO Kax10€ N300peTeHNE, KaK
YK€ TOBOPHUJIIOCH,- IIyTh Y€pe3 «HEBO3MOKHO». 1 B 9TOM 3a/1aue «HEBO3MOXKHO»
O3HayaeT JIMIIb «HEBO3MOKHO U3BECTHBIMU criocobammu». M3o0peraTenpb J0mKeH
HAWTH HOBBIN CIIOCOO, ¥ TOTJa HEBO3MOKHOE CTAHET BO3MOXHBIM.

KpaH, cMOHTHMpOBaHHBII Ha camoJieTe, KOHEYHO, HE criocoOeH ucue3ats. Ho Ha
BpeMsl MoJieTa MeTajinieckas pepMa KpaHa MOXKET ObITh BKIIFOUEHA B CHIIOBYIO
cxemy ¢ro3enspka. Kpan craner (B rmoseTe) 4acThbio KOHCTPYKIIMU caMoJjieTa, OyIeT
HECTH TOJIE3HYIO0 Harpy3Ky U UCUE3HET Kak rpy3. Bec kpana koMreHcupyercs
COOTBETCTBYIOIIMM YMEHBIIIEHHEM Beca KOHCTPYKIHHU (Pro3esisika.

[IpaBusio BTOpOE: HE HAJO0 3apaHee JyMaTh O TOM, KaK U KaKUMU MyTIMH OyJeT
JIOCTUTHYT UJICAJIbHBIA KOHEUHBIN pe3ynbTar. Bcriomuure, kak men . /1.
MakcyToB K ujiee MEHUCKOBOTo Teneckorna. M3o0perarento Hago ObUIO KaKk-TO
IPUKPBITh OTBEPCTHE pedIieKTopa, 4TOOBI MPEAOXPAHUTH 3€PKAIO0 OT 3arpsSA3HEHUS
Y MIOBPEXKACHNN. MaKkCyTOB Hadall ¢ ONPEICIICHUS UICATbHOIO KOHEYHOTO

pe3yiibTaTa: MBICJICHHO 3aKPblJI OTBCPCTUC TCIICCKOIIA IIACTUHKOM U3
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ONITUYECKOTO CTEKJIAa. B 3TOT MOMEHT OH HE AyMal O TOM, KakK 3TO OyJaeT
KOHKPETHO ocyliecTBiIeHO0. OOCTOSITENIbCTBO YpE3BbIUAHO NTOKa3aTenbHoe! Benp
CO3/aTh IIKOJIbHBIN TEJIECKOI - 3HAYUT CO3JaTh TEJIECKOI JICUIEBbIH, a MJIaCTUHKA
U3 ONTUYECKOTO CTEKJIA, Ka3aJI0Ch Obl, 3aBEIOMO IIperpakjaia IyTh B 3TOM
HaIIPaBJICHUU: ONITHYECKOE CTEKIIO TOPOTrO.

Hy>xna Obu1a 6oJibllIasi CMEIOCTbh MBICIH, YTOOBI TOBEP-

Puc. 7. Hano otueTnuBo npeacTaBuTh cede Kaxaylo J1eTajb, a 3aTEM YIIPOCTUTh
NIOJIyYCHHYIO CXEMY.

HYTBCS CIIMHOM K 3a7a4e. Ho TONMbKO Tak M y1anoch HAWTH MyTh K yICIIEBICHUIO
BCEU KOHCTPYKIHUH U CHIXKEHUIO €€ 00IIel CTOMMOCTH.

[Ipu pemreHnyr MHOTHX 3a/1a4 HAWTYYIIMI CI0cO0 ONpenennuTh nacalbHbId
KOHEYHBIN Pe3yibTaT COCTOUT B TOM, YTOOBI POCTO MEPEBECTU BOIPOC,
coJiepKalluiics B 3aJja4e, B yTBEpAUTENbHYIO GopMy. B3sTh XOTS1 ObI MArHUTHYIO
cOOpKy MOAIIMITHUKOB. Bormpoc, mocraBieHHbI B 3a/1a4e, TAKOB, KaK MPU
MOHTa)K€ YKPEIUISATh POJIUKU Ha JOPOXKKaxX kaueHus nandsi? MaeanbHbiit
KOHEYHBIN Pe3yabTaT MOXKHO C(OPMYIHPOBaTh Tak: «Pomuku camu coboi
JIepKaTcsa Ha CBOMX MecTax» (Win: « BHEelIHsAs cpefa cama AepKUT POIHUKU. ..»).
OOparure BHUMaHUE: Ha ONPEEIICHUE UICATbHOI0 PE3yJIbTaTa HE BIUSIOT
COOOpaXKeHHsI O TOM, BO3MOKHO WJIM HEBO3MOXKHO, YTOOBI POJIUKH JI€PKAIHUCH
«camu co00i», U KaK UMEHHO 9TO OYyJIeT OCYIIECTBIICHO.

[IpencraBbre cebe ABa KuHOKaApa. Ha ogHoM n300pakeHa cuTyanus,
nopoJuBIIas 3a7a4dy. B 1aHHOM ciyyae Ha KUHOKaJpe OJIHa ObITh T0Ka3aHa
nandga c najarouMu poJukaMu. Bropoil KuHOKaap - njealbHblil KOHEUHBIN
pe3ynbraT. Ponuku «camuy» nepkarcs Ha Hande.

K Takomy 3puTenpHOMY IPEACTABICHUIO «B ABA KaJApPa» JETKO NPUBBIKHYTH.
Bwmecre ¢ TeM 0HO M30aBIsieT OT MHOTMX OIIMOOK MPH ONPEAEICHUH HIEaIbHOIO
pesynbrara. Kunemarorpad nmpuydui Hac peo10J1eBaTh HEBO3MOXKHOE: Ha dKpaHe
BCE€ BO3MOJKHO - 3TO cnenuduka kuHo. [loatomy u nenecooOpa3zHo UCIIOJIb30BATh
UMEIOILKEC Y KaXKI0r0 «KU: HOHABBIKM» ISl TOrO, YTOOBI IPAaBUIIBHO CAEJIAaTh
IIEPBBIM IAI AHATUTUYECKON CTAJIUH.

Pemienue 3agaum 1

Ha onHOM KMHOKaIpe AOHKHO OBITh TOPOUIATHLHOE KOJIEYKO 6€3 MPOBOJIOKH, a Ha
JPYTOM - TO K€ KOJICUYKO, HO YK€ C TIOSIBUBIIIEHCS Ha HEM MTPOBOJIOYHONH OOMOTKOM.
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Kak nMeHHO mosiBHIach 0OMOTKA - 3TO ITIOKA HE Ba)KHO. 3aTO OYEHb BaXKHO, KaK
BBITVISIAUT TOTOBOE u3zenue. TyT HaJ0 OTYETIUBO MPEJACTABUTH CE0E KaXKIyIO
JieTajb, a 3aTeM YIIPOCTUTD MOJYYCHHYIO CXEMY.

Kob110 ¢ HAMOTKO# MOKHO MMOKa3aTh HA BTOPOM KaJipe B 00111eM BUje. DTO
HEII0OX0, HO MOKHO CJIE€JIaTh JIy4llle: 1aTh KPYIHBIM IUIAHOM OJIHY 4acCTh KOJIbLIA,
3ato B pa3pese (puc. 7). Tak HAMHOTO SICHEE - K UeMY CJIeIyeT CTpeMUThCs. Beapb
TYT IPSIMO HAIlPalIMBAETCS TPETUHM KaJIp: YIPOCTUM

n300pakeHrne, 00beIMHUM CJI0U U30Jsiuuu. W yeTBepThii Kajp: yoepeM HHKHM I
o0mmid caaoit n3osiuu (PeppuThl camu 00J1a1al0T CBOMCTBAMU U30JISITOPOB). A
Tereph MAThIM Kaap: yoepeM BepXHHid o0muii ciaoiuzomsiuuu. Pa3 on oOmuid, ero
BCET/1a JIETKO HAHECTH.

V¥ Hac octaercs TOpOU/l CO CIUPaIbHBIM METAUIMYECKUM ci10eM, h 3a1aua
KOPEHHBIM 00pa30M 00JIeTYaeTCsl: OMYYUTh METAITMYECKUN CITUPAIbHBIN CIION
HaMHOTO IPOIIE, YeM HAMAThIBATh U30JUPOBAHHYIO IIPOBOJIOKY. ..

* %k ok

PazymeeTcs, Hy»eH OMbIT, 4TOOBI BOT TaK UATH OT Kajpa K kaapy. Ho 3to u He
o0s3atenbHoO. Lar 3-2 npemycmaTpuBaeT TOIBKO ABa pUcyHKa: «bbputo» u
«Crano» (MKP). Janee (mar 3-3) Ha pucyHke «CTano» BbIIEISIETCS Ta 4YacTh
00BeKTa, KOTOpasi HE MOYKET BBITIOJHUTH TPEOYEeMOTO ACHCTBUS - U 9TO B
ONpPEICIICHHON Mepe 3aMEHSIET JaIbHEHIITNE PUCYHKH.

Henast maru 3-1 u 3-2, uzo0perarens cMeno oTMepuBaeT xemnaemoe. [lar 3-3
3aCTaBJISET 3a/1aTh ceOe BOMPOC: a Mo4YeMy, COOCTBEHHO, KeJlaeMOe HEBO3ZMOKHO?

BrisicHsieTcst, UTO IPU NOMBITKE MOIYUYUTD JKeJIaeMOe (MCIIOb3Ysl I 3TOTO YKE
U3BECTHBIC CITOCOOBI), BOSHUKAET MOMEXa- MPUXOIUTCS PACIUIAYMBATHCSA
JOTIOJTHUTEIHFHBIM BECOM WJITU YBEIMUECHUEM 00beMa, YCIOKHEHUEM IKCILTyaTal[uu
WU YBEJIUYEHUEM CTOUMOCTH MAIIUHBI, YMEHBIIICHUEM NMPOU3BOAUTEILHOCTH U
HEJIOMYCTUMBIM CHU)KEHHEM HAJI€KHOCTU. DTO U €CTh TEXHUUYECKOE
IPOTHUBOpPEYHE, IPUCYIIIEE JaHHOU 3a7a4e.

Kaxxnast nomexa o0ycioyieHa onpeneneHHbiMu npuunHamu. [lar 3-4 coctout B
ONPEAECTICHUH ITUX NTPUYHH.

[IprymHBI TOMEXU MIOYTH BCET/AA JIEKAT HA BUAY, U HAUTU UX HETPYIHO, JIUIID B
PEOKUX Cilydasix 3TH NpUYHUHBI HESICHBI. OTHAKO HE CIEAYET Cpa3y NEPEXOIUTD K

9KCIICPUMCHTAM. J_IGJIO B TOM, 4TO AJIsA 3(1)(1)€KTI/IBHOI‘O pPCUICHUA 3aJa491 OAJICKO HE
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BCET/Ia HYXKHO JIETaJTbHOE MPOHUKHOBEHHE B (PU3UKO-XUMUYECKYIO CYTh TIOMEXH.
JlommycTM, TEXHHYECKOE MMPOTHBOPEYNE 00YCIIOBICHO HEIOCTATOUYHOM
IPOYHOCTHIO MaTepHuaa. [[I0HATHO, YTO H3yUYEHHUE ITOTO MaTepHalia MOXKET J1aTh
HOBBIC CBEICHHMSI, TTO3BOJISFOIINE YCTPAHUTH MoMexy. Ho 3To myTh
UCCIICJIOBATEILCKUMN, @ HE N300peTaTEeIbCKHIA: 3/1eCh JIeIaeTCsl OTKPHITHE (ITyCTh
HeOombIII0e), a He n300perenue. MccnenoBarensckas sxe padora Tpedyer
CHenuaIbHOro 000-

PYJIOBaHMs U 3HAUUTEIBHOIO BpeMeHU. Beirognee natu n300perarenbCcKum
IIyTEM, II0KA €r0 BO3MOKHOCTH He ucuepiansl. [IoaTtoMy npu onpeneneHnn
HEIOCPEACTBEHHBIX ITPUYNH TEXHUYECKOTO IPOTUBOPEUNS MOKHO U HYKHO
OTPAHUYUTHCS CAMBIMU OOIIMMH (POPMYITHUPOBKAMH.

Bcnomuanm 3aady o MarHuTHO#M coopke. aeanbHbli pe3ynbTaT COCTOSUT B TOM,
YTOOBI POJIMKU «CAMH COOOI» JepKaauch Ha MecTax. JJOCTHKEHHIO 3TOTro
pe3yibTaTa MeIano TO, YTO POJIMKUA CaMU COOOW He JEepKajuch U MaJaliu.
[TpyurHa MoMexu OYeBHJIHA: POJIMKH ClI€TIaHbl U3 METallIa, Handa Toxe
MeTaNInyecKasi, a MeTajul Ha MeTaJule caM co0oil He 3akperuisiercs. bonbiei
JIeTaNU3alMU B ONPE/ICJICHUU IPUUMH ITIOMEXH U HE TpeOyeTCs.

Korga npuunHa momexu HalieHa, MOXHO CAENaTh €Il OJIUH IIar U ONpeIe/IUTh,
IIPYU KaKUX yCIIOBUAX MCYE3HET nmomexa. Tak, B 3a/1aue 0 MarHUTHOM cOOpKe
MoMeXa MCUYE3HET, KOT/ia MeTall «0e3 HU4Yero» OyJeT AepKaThCs Ha METale.
[Tocne Takoro nmpeobpa3oBaHus 3aa4H YKE TPYIHO HE JOTATATHCS O
HaMarHU4YMBaHUMU.

PaccmoTpumM B kKadecTBe mpuMepa 3aaqy 0 TOHOYHOM aBTOMOOUIIE.
Pemenue 3amaun 3

2-3. Jlana cucteMa u3 Kojieca u ootekareinsd. CKBO3b 00TEKaTenb HE BUIHO
IIOJIOJKEHHE KoJeca.

2-4. a) O6Tekarenb.
0) Koueco.

(K xonecy aBTOManmHbI MPEABIBISETCS MHOTO TPeOOBaHUM, TF0O0E N3MEHEHUE
MOJKET BCTYIIUTh B KOH(UIMKT C 3TUMH TpeboBaHusimMu, K obdTekaTenro
NPEABIBISACTCS TOJIBKO OJTHO TPEOOBaHUE - COXPAHEHHE ONpeeIeHHON (HOPMBI.
3HauuT, 00TEKATEIb - B YCIIOBUSX JAHHOW 3a/1aUd - MEHSTH JIETYE. )
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2-5. O0TeKaresp.

3-1. O6TekaTenb caM O3BOJIIET BUACTH KOJIECO - 0€3 yXYIIIeHUS
adPOAMHAMUYECKUX KAYEeCTB.

3ajada npocTeHbKas, HE BhIllI€ BTOPOro ypoBHs. Ho celiuac Hac uHTepecyer
MEXaHU3M PENICHUs - ero yJo0Hee paccMaTpUBaTh Ha TAKUX MPOCTHIX 3a/1a4dax.

Pemienune nanpammBaercs yxe Ha mare 2-3. A mar 3-1 ¢ npefenbHOil TOUHOCThIO
BBIBOAMT Ha penterne. O0TeKaTesb caM MPOITyCKaeT JIydu: CIeJ0BaTeNbHO,
MCKJIFOYEHBI BCE BAPUAHTHI C 3€pPKajaMU, CBETONPOBOJIaMH U T. 1. be3 yxynienus
adPOAMHAMUYECKUX KA4ECTB: CIIEI0BATEIHLHO, OPMY U MOJOKECHUE 00TeKATENA
MEHSITh HeJIb3sl, IBIPKU B 00TEKaTEsIe TOKE HeJb34 JiefaTh. OcTaeTcst OJHO -
cenath 00TeKaTe b NPO3paYyHbIM. DTO MO3BOJIUT COBMECTUTH HECOBMECTUMOE:
OyIyT yIy4IlIeHbl a9POJUHAMUYECKHUE KaueCTBa AaBTOMOOMIISI M B TO K€ BpeMsi
TOHIIMK COXPAHUT BO3MOKHOCTh, KaK M paHblile, HAOII01aTh 32 KOJIECAMH.

Ceiivac, Korza pemeHne HaliJJIeHo, OHO Ka)XeTCsl OYeBUIHBIM. [leiicTBUTENBHO,
TaKOE PEIICHHE MOTJIO MOSIBUTHCS YKE B COPOKOBBIX r'ojiaX. 3/1eCh, BUANMO,
CKazanach uHepuus MpinuieHus. Korga 3amaya Bo3HukIIa, HE OBLJIO MaTepuaia Jijs
W3TOTOBIICHUS MPO3PAYHBIX O0TEKaTENEH: Belb 0OBIYHOE CTEKIJIO HE TOAUTCS - OHO
CIIMIIIKOM XpYTKoOe. TOT/1a ¥ MPUBBIKJIA CYUTATh, 9TO KOJIECO MOKHO MPUKPHITH
JIUIIh METAJUTMYECKUM O0TeKaTeIeM, a MeTallJl, KaKk U3BECTHO, Herpo3paueH. C
TEUCHUEM BPEMEHH YCIIOBUS U3MEHWIKCH: TIOSIBUJIACH TIPO3payHast U IpovYHas
TuracTMacca (OpraHu4ecKoe CTEKII0), OAHAKO «CpaboTasay “WHEPIHs MBIILICHUS -
3a/1a4a ocTajsack HepereHHoH. CrocoOCTBOBAIO ATOMY H TO, UTO 3a/1a4a
OTHOCHJIACH TOJIBKO K TOHOYHBIM aBTOMOOWJISIM U TIOTOMY HE TOTajana B Moje
3pEeHHS] KOHCTPYKTOPOB OOBIYHBIX aBTOMOOMIICH. J{J11 0OBIYHOTO0 aBTOMOOWIIS €/1Ba
JIM HYKHBI IPO3pavyHbie 00TeKaTe M KoJieC (OHU OBICTPO 3arps3HATCS U
NepecTaHyT ObITh MPO3PAUYHBIMU - TYT 3TO pelleHre HenpuroiHo). Ho BooOmie
CeNIaTh MAIIMHY WJIA YaCTh MAIIMHBI TPO3PAYHOH - OJUH U3 CHIIHHBIX TPHEMOB
pelIeHusT N300peTaTeIbCKHUX 3a/1ad.

29

* sk ok

Ha puc. 8 nokazana cxema pabotsl mo APU3. Ncnons3yst MKP kak opuentup,
n300peTaTenb Cpa3y BHIXOAUT B PallOH CHUIIBHBIX pElICHU. 3aTeM OH 1iar 3a
[1aroM UCCJIelyeT TEXHUYECKOE TPOTUBOPEUHE, COAEpIKaleecs B 3a1aue. SIcHoe

NpeACTABICHUC O TCXHUYCCKOM ITPOTUBOPCUMUHN U €TI0, TAK CKA3aThb, BHYTpﬁHHeﬁ
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MCXAaHHKC ITO3BOJIACT B pAAC CJIYy4acB YK€ Ha 9TOM 3Tallc HprITH K HJ1CC PCUICHUA.
OI[HaKO, KakK IIpaBUJIO, UJCA - B IICPBOHAYAJILHOM CBOCM BHUAC - CHIC ChIpOBaTa. Ee
Haa0 «A0TAHYTb», OTKOPPECKTUPOBATh, YCUJIUTD €€ IIPCUMYIICCTBA U 110
BO3MOXHOCTHU Y6paTB HCIOOCTATKH. 210 OCYHICCTBIIACTCA B lIGTBepTOI‘/i qaCTu
API3.

WNHorna HeAOCTaTKU UJIeU OKA3bIBAIOTCS CIUIIKOM CEPhE3HBIMU, MPEUMYIIECTBA -
COMHUTEJIbHBIMHU, & TOBTOPHBIN aHAJIU3 HE 1aeT Hu4Yero HoBoro. Toraa cneayer
nepenTu K nsatoit vactu APU3.

N3o0peraTenbekux 3aqad - 6ecyrciieHHOe MHOXKeCTBO. Ho coneprkaniuecst B HUX
TEXHUYECKUE TIPOTUBOPEUHSI TOBOJIBHO YACTO MOBTOPSIFOTCS. A KOJIb CKOPO
CYIIIECTBYIOT TUIMYHBIE POTUBOPEUHS, TO IOJKHBI CYIIECTBOBATh U TUITUYHBIC
pUEMbI UX ycTpaHeHus. JleiCTBUTENbHO, CTATUCTUYECKOE UCCIIEI0BAHNE
M300peTeHHIT 0OHAPYKUBACT YETHIPE JeCITKa HanOosee 3 (HEKTUBHBIX MPUEMOB
YCTpaHECHHsI TEXHUYECKUX POTUBOpeunid. X ucnonb3oBaHue (MIOPO3Hb WIH B TOM
VI MTHOM COYETAHHH ) JIS)KUT B OCHOBE MHOTHX M300peTeHmid. PazymeeTcs, TyT
HET U TEHU MPUHWKCHHS TBOPUECTBA: B KOHIIE KOHIIOB BCsI O€3rpaHUIHAS
BCEJICHHAsE coOpaHa W3 COTHU JIEMEHTOB.

L] Fawanng |

d e

Jagza

A=

yerpaaennn TN

Puc. 8. [To APU3 pemate 3aga4y HAYUHAIOT C ONPEACIICHUS UACATBbHOTO
KoHeyHoro pe3yibrata (MKP). 1o momoraet cpas3y BbIATH B pallOH CHIIbHBIX
pewenuid. J{anpHelmnii nouck 00JIer4aeTcs BhISIBICHUEM TEXHUUYECKOTO
nporuBopeurs (TII) u npuMeHeHneM TUIOBBIX TPUEMOB €0 YCTPAaHEHUS.
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CocrtaBum Temneps Tabnuily. B BepTukanbHy0 KOJIOHKY 3alHIleM OoKa3aTeu,
KOTOPBIE JKeJIaTEeIbHO U3MEHUTH (YIyUYIIUTh, YBEJIMYNTh, YMEHBIIUTD U T. 1.), B
TOPU30HTAIBHYIO CTPOKY - IOKA3aTENHN, KOTOPbIE HEIONYCTUMO yXYAIIATCS, ECIIU
OCYILIECTBUTD KEJIAEMOE U3MEHEHHE OOBIYHBIMU (YK€ U3BECTHBIMU) CIIOCOOAMU.

B npunoxenuu 1 npuBenena tabnuiia, COCTaBjIeHHas B pe3ynbTare aHanusa 40
ThICSI4 U300peTeHui. C UCnoJIb30BaHUs ATOM TaOIUIIbl U HAUMHAETCS MATask 4YacThb
aJITOPUTMA.

JlommycTrm, MBI XOTUM PELINTH 3a1a4y O TOHOYHOM MalrHe. MOXXHO 11
OOBIYHBIMU CPEICTBAMU YMEHBIIUTD I10-

TEpH SHEPIUH, BbI3bIBAEMbIE HECOBEPIIEHHOM a’3poiMHaMUuecKor (hopmoii kosec?
Jla, MOXHO: Ha/I0 cIpsATaTh KoJyieca 1noj o0TekaeMblid Ky30B. Ho Toraa roHmumxk He
CMOXET CIEAUTH 3a MOJIOKEHUEM Kosiec. Takum o0pa3oM, Mbl UMEEM
IPOTUBOPEUHE TUIIA KIIOTEPU IHEPTHHU - YCIOBHSI HAOIIOACHUD» (UM HA000POT;
«yCJIOBUS HAOJIIOJICHUS - IOTEPU SHEPTUI).

OO6parumMcs Teneps K Tadnuile. B ciucke xapakTepucTUK 00bEKTa €CTh «IIOTepU
sHEprum» (CTpoka 22), HO HET «yCIoBUI HabmoneHus». Bo3bMeM BMECTO 3TOTO
KOJOHKY 33- «ymoOCTBO dKcIuTyaTanumny. Ha nmepecedeHnn ropu3oHTATBHON
CTPOKHU ¥ BEPTUKAJIbHOM KOJOHKH moydaem nudpst 35, 32, 1. 3to HOMepa
peKoMeHIyeMbIX pruemMoB. Kakue-To U3 HUX MOTYT OKa3aThCsl KIIFOUOM K
PELIeHUIO 3a/1a4u.

Hawm eme npupercs netaibHO MO3HAKOMUTHCS €O BceMu npuemamu. Cenyac
OTMETHM JIMIIIb, 9TO CPEIU TPEX MPUEMOB, TI0O/ICKa3aHHBIX TA0IHIICH, €CTh U
Takoi: «CaenaTh 00bEeKT po3payHbIMy (TIpuemM 32).

Ecnu Obl MBI B35UIM POTUBOPEUUS TUIIA «Y0OCTBO pabOTHI U KOHTPOJIS - OTEPU
SHEPTrUM» WIH «IOTEPU SHEPTUHU - TOTEpU UH(DOPMALIUU», TO U B ITUX CIIyYasx
Cpenu PEKOMEHyEeMbIX TPUEMOB” ObLIO OBbI - «clieJaTh OOBEKT MPO3PAUHBIMY.

NHCTPYMEHTDBI U3OBPETATEJIA

JlaBaiiTe netanpHee NO3HAKOMHUMCS C TaOIUIEH TUIIOBBIX TPUEMOB U CAMUMH
STUMH NPUEMAMHU.

Coznanue nogo0HBIX TadIUL - paboTa ype3BblYaiiHO TpynoeMkas. K coxanenuto,
HEJb34 MOCTYNHUTh TaK: NOJAPS] aHAIM3UPOBATh U300peTeHus, 0OTOUpaTh HauboJee
94acTO BCTPEUAIOIINECs PEIICHUS U BIIUCHIBATh UX B Ta0IHIly. ABTOPCKHE

CBUICTCIILCTBA U ITATCHTBI JOBOJIbHO Y4CTO BBIJAIOTCA Ha BECbMa TPUBUAJIBHBIC
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pELIEeHHs], U COCTABJIEHHAs HA UX OCHOBE TabyuLa gaBajia Obl, Kak MPaBUIIO,
cialble peleHus Jaxe B TOM Cliydae, €CIM BECh MACCUB aHAJIU3UPYEMBIX
U300pETEHUI COAEPKUT TOJIBKO CUIIbHBIE peteHus. [Ipuemsbl, KoTopble ObLIN
OpUTHHAIBHBIMU U CUIIbHBIMU 5-10-20 neT Ha3aj, MOTYT OKa3aThCs CIa0bIMU MIPH
pELIEHNH HOBBIX 3a/1a4.

[TorTOMyY mpu COCTAaBICHUU TAOIUIIBI IJIs1 KQXKA0U KIETOUKH TPUXOIUTCS
ONPENCIIATh aBAHTAPAHYIO OTPACib TEXHUKH, B KOTOPOW JAHHBIN THUII
MPOTHUBOPEYHI YCTpaHsIETCsl HauboJiee CHIbHBIMU U MTEPCIEKTUBHBIMU ITPUEMAMHU.
Tak, 1JIs1 TPOTUBOPEUUN TUIIA «BEC-ITPOIAOJLDKUTEIBHOCTD AEUCTBUA, BEC -
CKOPOCTBY, «BEC - POYHOCTHY, «BEC - HAICIKHOCTHY U T. JI. Hauboiee
MIOIXOISIIIIAE TTPUEMBI COIEPKATCS B M300PETEHUSAX TI0 aBHAIIMOHHON TEXHHKE.
[IpoTuBOpeuns, CBI3aHHBIE C HEOOXOIUMOCTHIO MOBHIIIIATH TOYHOCTD,

3 peKkTUBHEE BCEro YCTPAHSIIOTCS TPUEMaMU, IPUCYIIIUMHU U300PETEHUIM B
obnactu o0opy0oBaHuUs 11 (PUINYECKUX IKCIIEPUMEHTOB.

Tabnuiia, TOCTpOCHHAS HA TPUEMaXx, B3SThIX U3 TAKUX BEAYIIUX OTpaciieit
TEXHUKH, OyJIeT TOMOraTh HaXOAUTh CUJIbHBIE PEIICHUS JJIsI OOBIYHBIX
n300peTaTenbCckux 3a1a4d. YToObl TabaMIIa TOAMIIACH U U1 3324, BO3HUKAIOIIHNX B
BEJIYIIUX OTPACISAX, OHA JIOJDKHA JOMOJHUTEIIBHO BOOpaTh B ce0s M HOBEHIITNE
IIPUEMBI, KOTOPBIC €IIe TOJIHKO BXOAAT B M300pETATEIbCKYIO MMPAKTUKY. DTH
MPUEMBI Yallle BCTPEYAIOTCS HE B TE€X «OJAaronoyqYHbIX» U300pETEHUSIX, Ha
KOTOPBIE BbIIaHbI aBTOPCKUE CBUJIETEIILCTBA, aB 3asBKaX, OTKJIOHEHHBIX M3-3a
«HEOCYIECTBUMOCTHY, KHEPEATIbHOCTH.

APHM3-65 nmen Tabiuily, COCTaBIEHHYIO HA OCHOBE aHAJIM3A IISITH ThICAY
U300pETEeHHI, OTHOCSIIUXCS K COPOKa TPEM MaTeHTHbIM Kiaccam. B AP3-71
TabyMila 3HaUUTENbHO O0see noapoOHa. [Ipu ee cocTaBieHMN NpOaHATU3UPOBAHO
CBBILLIE COpOKa ThICSY n300pereHuil. He Bce kieTky TabauIbl 3aI10JIHEHBI, TEM HE
MEHEE OHA OXBAThIBAET OKOJIO MOJIYTOPA ThICAY TUIIOB TEXHUYECKUX
IIPOTUBOPEYMI, YKa3bIBasi JAJIs KaXKI0I0 TUIIA BEPOSITHBIE TPUEMBI PELLIEHUS.

Heob6xomumMo moauepKHyTh, 4TO PUEMbI YCTPAHEHUS! TEXHUICCKUX
POTHUBOPEYHI, PEKOMEHIyeMbIe TaOIHIIeH, chopMyIUpOBaHBI B OOIIEM BHUJIE.
OnHu n000HBI TOTOBOMY IUIATHIO: UX HAJIO MOATOHATH, YUUTHIBAS
UHAMBHIyalIbHbIE 0OcoOeHHOCTH 3a1aun. Eciu, Hampumep, Tabnuiia peKoMeHIyeT
npueMm 1 («IpoGrenney), 3To JAHIIb 03HAYAET, UTO PEIICHUE KaK-TO CBSI3aHO C
paznenenueM oObekTa. Tabnuiia OTHIOIb HE N30aBIIAeT U300peTaTesis OT
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HCOGXOI{I/IMOCTI/I AyMaThb, OHA JIMIIb HAITPABJISACT MBICJIb 110 HauboJiee
NCPCIICKTUBHBIM ITYTsM.

CoOBMECTHUMO JIM UCIOIH30BAHUE TUIIOBBIX IPUEMOB C TBOPUYECKUM XAPAKTEPOM
n3zo0perarensckoro npoiecca? Jla, coBmectumo! boiiee Toro, Bce COBpeMEHHbIE
n300peTaTeu MoJIb3yI0TCS TUTIOBBIMU IPUEMaMu, TOPOM U HE 1Mo103peBasi 00
3TOM.

[TonbITKH COCTaBJICHUS CIIUCKOB MTPUEMOB MPEINPUHUMAINCH ¢ Hadana XX Beka.
Ho cniucku 3Tu He ObUINM JOCTATOYHO MOJHBIMU, TaK KAK UX COCTABJISUIN 110
CITy4allHbIM HAOJIIOJICHUSAM U Pa3pO3HEHHBIM MaTepuanaM. JJig npaBUiIbHOTO
COCTABJICHHSI U TIEPUOANYECKOTO OOHOBJICHUS CITUCKOB IMTPUEMOB HEOOXOIUMO
CHUCTEMATHUYECKU UCCIIEI0BATh MATCHTHYIO HHPOPMAIIUIO, AaHATTU3UPOBATD JECATKH
TBHICSIY U300pPETEHUH 10 OOJIBITMHCTBY MATEHTHBIX KiaccoB. Celuac 3Ta paborta
BEJIETCS PETYISIPHO, U Kaxaas monudukanus APU3 cHaGxaeT yTOUHEHHBIM U
JIOTIOJITHEHHBIM TIEPEYHEM MTPUEMOB.

B tBOpueckoit MacTepckoil n300peTaTesisi IpUEMbI UTPAIOT POJib Habopa
WHCTPYMEHTOB, U, YTOOBI MTOJIb30BATHCSI UMH, HY>KHBI OIPE/ICJICHHbIC HABBIKU. B
IpoCTENIIEM Cilyyae u300peTaTeib, IPOCMaTpUBasi IEPeUYeHb IPUEMOB, UIIET
MOJICKAa3Ky 0 aHAJIOTUH. 3TO CIOCO0 MEIJIEHHBII 1 HE 04eHb 3P(EKTUBHBIM.
WNuaue oOcrout neno, koraa peuieHue 3agaun seaercs no APM3: tabnuia
IPUMEHEHHUs] IPUEMOB yKa3bIBaeT HanboJiee MOAXOAIIee PeIeHUE IS TaHHOM
3anayu. Ha nmepBbix aTamax ocBoenust APU3 nzobperarens npuMeHsIET MpUEeMbl
nozpsia, Ha OoJiee MO3IHUX - 1o Tabauue. OgHaKo BO BCEX Clydasx HaJo 3HATh
THUMOBBIE ITPUEMBI U YMETh UX UCITOJIb30BaTh.

[lepeueHb TUMOBBIX MPUEMOB - 3TO CBOET0 POJa HACTOJIbHBIN CIIPAaBOUHUK
n3o00perarens, HO CIPaBOYHUK 0COOOT0 poja: u300peraresb JOHKEH
paccMaTpuBaTh €ro Kak OCHOBY, KOTOPYIO HEOOX0IUMO CaMOCTOSATEIBHO
TIOTIOJTHATH 1O HOBBIM TEXHUYECKUM U MATEHTHBIM ITyOIHMKAIIHSIM,

k sk ok

PaccmoTpum TUTIOBBIE TPUEMBI YCTPAHEHUSI TEXHUYECKUX MPOTUBOPEUHUH.
1. lIpuHun apodJieHus

a) Paznenutbh 00BbEKT HA HE3aBUCUMBIE YACTH.

0) BbInonHUTE 00BEKT Pa30OpPHBIM.
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B) YBEIUYHTH CTETICHD NPOOIeHNUS (M3MebueHus ) 00BEKTa,

[Tpumepsr. [Tatent CHIA Ne 2859791. [TneBMaTrueckas 1IMHA, COCTOSAILIAS U3
JIBEHA/IATH HE3aBUCUMBIX CEKIIUM 1.

30

Pazpenenue mmHbl OCyIIECTBIIIETCS, YTOOBI MOBBICUTH HaJIexKHOCTh. HO 3TO
JIaJIEKO HE €IMHCTBEHHBIM MTOBOJI JUJISI HCIIOJIb30BAHUS CTOJIb CHIIBHOTO IPUEMA.
JHpobienue - o1Ha U3 BEAYIIUX TEHJICHIIUN B PAa3BUTHU COBPEMEHHON TEXHUKHU.

Elte HeCKOIBbKO MMPUMEPOB.

ABtopckoe cBueTenbcTBO Ne 168195, KoBil 0JIHOKOBIIIOBOTO SKCKaBaToOpa CoO
CIUIOLIHOM MOJIYKPYTJION PEXKYILEH KPOMKOM, OTJIWYAOIIUKCS TEM, YTO IS
obecrieueHnr OBICTPON U yA0OHOM 3aMEHBI CIUIONTHOM PeXyIeld KPOMKU
MOCJIEIHSSL BBIIIOJTHEHA U3 OT/IEJIbHBIX ChEMHBIX CEKIIUH.

ABtopckoe cBuaeTenbcTBO Ne 184219, Crioco0 HEmpephIBHOTO pa3pyIleHus
TFOPHBIX MOPOJI 3apsaaaMu BB, oTiimyaromuiics TeM, 4TO € HETbIO MOJYUYCHUS
MEJKUX (QpaKIuid HEMPEPHIBHOE Pa3pyIIeHNE TOBEPXHOCTHOTO CJIOS TPOU3BOAST
MHKPO3apsSIAaMH.

2. IlpuHIUIT BHIHECEHUS

OTaenuTh OT 00BEKTA «MEMIAIOIIYI0» YaCTh («MEIIA0IIee» CBONCTBO) UITH,
HA000POT, BBICTIUTH €IUHCTBEHHO HY>KHYIO YacTh (HY>KHOE CBOMCTBO).

1 3neck, Kak U B IpyTUX MPUMEPAX, I CTPEMUIICA K MAKCUMAJIbHOW HATJISTHOCTH.
[lycTh unTaTesns He CMYILAET, YTO HEKOTOPBIE TPUHIIUIIBI ITPOUIUTIOCTPUPOBAHBI
«MEJTKUMW» WA «CMEITHBIMWY HesiMH. BakHa CyTb.
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Puc. 9. HpI/IHI_II/IH BBIHCCCHMUA: PAHBIIC 'OPHOCIIACATCIIb HOCHJII Ha CITMHC PAHCI] C
XOJIOANJIbHBIM YCTPOﬁCTBOM; TCIICPb OHO ITOMCIICHO B OTACIIBHOM KOHTCfIHGpe.

[Tpumepsnl. ABTOpckoe cBuaeTenbcTBO No 153533, VerpolcTBO [y1s 3aIIUTHI OT
PEHTI€HOBCKHUX JIy4el, OTIIMYAIOIIEecs TEM, YTO C LEJbIO 3aIlUThHI OT
MOHU3UPYIOIIETO U3JIyYEHHUS T'OJIOBBI, IJIEYEBOIO MOsICa, IO3BOHOYHUKA, CHUHHOTO
MO3ra ¥ TOHa/I MalKueHTa npu Gaooporpapuu, HampuMep, TPyAHON KIETKH OHO
CHa0»XEHO 3aIUTHBIMU OapbepaMy U BEPTUKAIbHBIM, COOTBETCTBYIOIIUM
MO3BOHOYHUKY CTEP:KHEM, U3TOTOBJICHHBIM U3 MaTepuaia, He MPOITyCKaIOIEero
PEHTT€HOBCKHUE JTy4H.

[{enecooOpa3HOCTh 3TOM UEH OUEBUIHA.

N3o00peTenue BoieseT Hanboee BPeIHYI0 YacTh TOTOKA M OJIOKUPYET ee. 3asBKa
noaaHa B 1962 rony, Mexay TeM 3TO MPOCTOE U HYKHOE U300PETEHUE MOTJIO OBITh
CZCIIaHO 3HAYUTEIHHO paHbIlie. MBI IPUBBIKAEM paccMaTpUBATh MHOTHE OOBEKTHI
KaK HaOOp TPaIUIIMOHHBIX U HEOThEMJIEMBIX IPYT OT Apyra yacteil. B Habop
BEpTOJIETa, HAIPUMED, BXOAAT U 0aku ¢ ToprounM. JleHCTBUTENHHO OOBIYHBIM
BEPTOJIET BBIHYKJIEH BO3UTH roprouee. OJHAKO B TEX CIydasiX, KOT/1a BEPTOJIET
KypCHUPYET 10 OMPENeIEHHOMY MapIIpyTy, TOPIOYEEe MOKHO OCTABUTh HA 3EMJIE.
Ha snexTpoBeprosnere OEH3MHOBBIN JBUTATENb 3aMEHEH MJIEKTPOMOTOPOM, a 0aKOB
BOOOIIIE HET.

B aBTopckom cBunerensctBe Ne 257301 «b6ak» ecTh, HO OH OTIEJICH OT YeJIOBEKa
(puc. 9).
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Eme ogun npumep. CTONKHOBEHUE CAMOJIETOB C ITULAMU BBI3BIBAIOT HHOTAA
Tsokenble karacTpodsl. B CILIA 3anaTeHTOBaHBI caMble Pa3IMYHbIE CLIOCOOBI
OTIYTMBaHUA MITULl OT a3POIPOMOB (MEXaHUYECKHUE YyUesia, paclbUICHHE
HadTanuHa U T. 1.). Haumydimmm okazaiock TpoMKOe BOCITPOU3BEICHUE KPUKA
nepenyraHHbIX MTUL, 3aMUCAHHOTO0 Ha MAarHUTO(OHHYIO JICHTY.

OTaenuth NTUYUN KPUK OT NTHUL] - pEIIEHUE, KOHEUHO, HEOOBIYHOE, HO
XapaKTEepHOE Il IPUHIUIIA BBIHECCHUS.

3. [IpuHIMI MECTHOTrO KayecTBa

a) [lepeiiTu OT OTHOPOIHON CTPYKTYPhI O0OBEKTA (MJIM BHEUTHEN CPEIbl, BHEITHETO
BO3JICUCTBUSI) K HEOAHOPOIHOIA.

0) Pa3Hble yacTu 00BEKTA JOKHBI HMETh pa3Hble (DYHKIIUH.

B) Kaxknast yactb 00beKTa JOKHA HAXOJUTHCS B YCIOBUAX, Haubosee
COOTBETCTBYIOIIHX €€ paldoTe.

[Tpumeprl. ABTOpckoe cBuaeTenbcTBO Ne 256708, Crioco0 mmogaBieHus MbLIN B
TOPHBIX BBIPAOOTKAX, OTIUYAIOIIHUICS TEM, YTO C LI€JIbIO IPEAOTBPAICHUS
pacmpocTpaHeHHUs] TyMaHa 1Mo BEIpabOTKaM M CHOCA €r0 C MICTOYHHUKA TIbLjIe-
00pa3oBaHUs BEHTUJISILIMOHHBIM MOTOKOM I1OJIaBJICHUE TBLUIA MPOU3BOJIST
OJIHOBPEMEHHO TOHKOJIUCIIEPTUPOBAHHOM U TPy-00AUCIIEPCHON BOAOW, TPUUEM
BOKPYT KOHYCa TOHKOAMCIIEPTUPOBAHHOW BOJBI CO3JAIOT IIJICHKY U3
rpyOOaUCIIEPCHOM BOIBI.

ABtopckoe cBuserenbcTBO Ne 280328. Criocob cyliku 3epHa puca,
OTJIMYAIOLIUICS TEM, UTO C IIeJIbI0 YMEHbIIICHUS] 00pa30BaHuUs TPEIIMHOBATHIX
3epeH PUC Mepe]l CYIIKOW pa3esioT M0 KPYIMHOCTH Ha (GpaKiuu, KOTOPhIE CyIIaT
pasnenbHo ¢ nudPepeHIMPOBAHHBIMU PEKUMAMH.

[IpyuHIAI MECTHOTO Ka4eCTBa OTYCTIIMBO OTPAXKACTCSI B UCTOPUIECKOM PA3BUTHUH
MHOTHX MaIllMH: OHU TTOCTEIIEHHO APOOUIINCH U JIJIS KaXKJI0M YaCTH CO3/1aBaIUCh
HanOoJee OJIArONPUITHBIC MECTHBIC YCIIOBHSI.

[lepBoHaUanbEHO MAPOBOM ABUTATEINb MIPEACTABIISIT COOON ITUIUHAP, BHITIOTHSBIIAN
OJTHOBPEMEHHO (PYHKIIMH [TapOBOT0 KOTJIa U KOHAeHcaTopa. Bona 3anuBanach
HEIMOCPEACTBEHHO B MWIMHAP. OroHb 000rpeBall HUIKMHIP, BOAA 3aKuIlaja, nap
MOAHUMAJ TTOPILIEHb, MOCIIEC YEro KapOBHIO C OTHEM YOUpasu, a IUIUHIP
MOJIMBAJIM XOJIOAHOW BooM. [1ap KOHIeHCHpOBAJICS, U TOPUIEHD MO/ I€MCTBUEM

aTMOC(I)CpHOPO JaBJICHUA IIC]I BHU3.
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[To3aHee n300perarenu A0ragauch OTACIUTh TAPOBOM KOTEI OT MUIUHIPA
JBUTATEINSI. DTO MO3BOJMIIO CYIIECTBEHHO COKPATUTh PacXoj TOILJIUBA.

Onnrako oTpabOTaHHBIN Tap MO-TIPEKHEMY KOHICHCUPOBAJICS B CAMOM ITUJIUHPE,
YTO BBI3bIBAJIO OTPOMHBIE TEIUIOBBIEC MOTepU. Hy)HO OBLIO CeNaTh ClIeIYOMIHA
Iar - OTACJIMTh OT UWJIUHAPA KOHJICHCATOP. JTY UJICIO BBIIBUHYJ U OCYIIECTBUII
J>xemc Yart. BOT 4TO OH paccKa3bIBaeT:

«ITocne Toro kak st BCsuecku 00, 1yMbIBaJI BOIIPOC, 51 IPUIIIEN K TBEPIOMY
3aKJIIOUYCHHUIO: JIJISl TOTO YTOOBI UMETh COBEPIICHHYIO MTapOBYIO MAIIUHY,
HE00XO0AMMO, YTOOBI LIUJIMHIP BCET1a OB TaK e ropsid, Kak U BXOJSAIIUN B HETO
nap. OJIHaKo KOHJIeHcalMs rapa JJisi 00pa3oBaHus BaKyyMa J0DKHA MPOUCXOUTh
npu Temieparype He Boiie 30 rpaaycos...

3t0 66110 Bo3Jie ['11a3ro, s BhIlIEN Ha NPOTYJIKY OKOJIO MOy aHs. bl mpekpacHbIi
JIEHB. M1 MPOXOUJI MUMO CTApOil MPAYeUHOM, TyMas O MalllMHE, U MOI0IEN K IOMY
['epna, korjga MHE TIPHIILIIA B TOJIOBY MBICIB, YTO MAp BElb YIPYTO€ TEJIO U JIETKO
YCTPEMJISICTCS B IMyCTOTY. ECM yCTaHOBUTH CBS3H MEXKIY ITUIUHAPOM U
pe3epByapoM ¢ pa3peKEeHHBIM BO3IYXOM, TO Tap YCTPEMUTCS Tya U MIIHH]P HE
Ha0 Oynet oxnaxaath. S He pomen emie a0 ['odxaysa, kak Bce 1710 ObLIO0
KOHYEHO B MOEM yMe!»

4. ITpyHumn acuMMeTpun

[epeiitu oT cuMMeTpuuHOM POPMBI 00BEKTA K ACHMMETPUIHON. MaluHbI
POXKIAIOTCS CHMMETPUYHBIMU. DTO UX TpaaulmonHas popma. [loatomy MHOTHE
3aJla4¥, TPYAHbIE IO OTHOIIEHHUIO K CHMMETPUYHBIM OOBEKTaM, JIETKO PEIIatoTCs
HapyLICHUEM CUMMETPUHU.

[Tpumepsl. Tucku co cMemieHHbIMU Ty0aMu. B oTinure oT 0ObIUHBIX, OHU
IIO3BOJIAIOT 3AKMMAaTh B BEPTUKAJIBLHOM I10JIOXKEHUU JJIMHHBIE 3arOTOBKHU.

®dapbl aBTOMOOWIIS AOHKHBI pab0TaTh B Pa3HbIX YCIOBUSX: MpaBast TOJKHA
CBETUTH SPKO U JAJIEKO, a JIEBas - TaK, YTOObI HE CJIENUTh BOJIUTEIECH BCTPEUHBIX
MmaiuH. TpeboBaHusl pa3Hble, a yCTaHABIMBAINUCH (papbl BCeraa OAMHAKOBO. JInmib
HECKOJIBKO JIET Ha3aJl BO3HUKJIA UJIes HECCUMMETPUYHOM YCTaHOBKH (ap: jieBas
OCBEIIAET IOPOry Ha PACCTOSIHUM 110 25 METPOB, a IIpaBasl - 3HAYUTENIBHO JaJIbIIIE.

ITatent CIIIA No 3435875. AcumMeTpudHas MHEBMATUYECKasl IIIMHA UMEET OJIHY
OOKOBHHY MOBBIIIEHHON MTPOYHOCTH M COMTPOTUBIIIEMOCTH yAapaM 0 OOpAIOPHBIN
KaMEHb TPOTYyapa.
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Puc. 10. ITpuHuun aciMMeTpuu: 3IEKTPOJbI B AYTOBOM €YU CABUHYTHI B
CTOPOHY, Y 3aTpy304HOT0 OKHa 00pa30Baioch CBOOOAHOE MPOCTPAHCTBO, YTO
MO3BOJISIET 3arpyKaTh MIKUXTY HEMPEPHIBHO.

EIFI Tpyfoeparaga Pagryue

Puc. 11. Ilpunnun o0beAMHEHUS: paHbIIE TPUXOIUIOCH OCTAaHABINBATh
POTOPHBIN PKCKAaBaTOP, YTOOBI Pa30rpeTh MEP3JIbIi IPYHT; TeePh (POPCYHKHU
YCTAHOBJIEHBI HEIOCPEJACTBEHHO HA POTOPE.

ABTopckoe cBueTenbeTBO No 242325, JlyroBasi 31€KTponeyb JJisl IUIABKU YyryHa
¢ OOKOBOH 3arpy3Kou TBEPAOH IMIHUXTHI, OTTUYAOIIASLCS TEM, UTO C IEIIBIO
CO3/IaHUsI HEMPEPHIBHOCTH Mpoliecca MUIaBJIEHUS €€ MOJIMHA BHIMOJHEHA
ACHMMETPUYHO BOTHYTOM, paCIIMPEHHON K 3arpy304HOMY OKHY (puc. 10).

5. [Ipuanun oObeTMHEHUS

a) CoOeIMHUTh OJHOPOJIHBIC WM MPEIHA3HAUYCHHBIC JIJII CMEKHBIX OICPaIIHii
OOBEKTHI,

6) OO0bEeIUHUTL BO BPEMEHH OJTHOPOJIHBIC UJIM CMEXKHBIC OTEepaIlUH.

[Tpumepsl. ABTOpCckoe cBuaeTeabcTBO Ne 235547, Pabouee obopynoBanue
POTOPHOTO PKCKABaTOPa, BKIIOYAIOIIIEE POTOP U CTPEILY, OTINYAIOIIEECS TEM, UTO
C LEJIbI0 YMEHBIICHUS YCUJIUS PE3aHUSI OHO BBIMIOJIHEHO C YCTPOMCTBOM ISt
pasorpeBa Mep3JIoro rpyHTa, UMEIOMUM (POPCYHKH, CMOHTHUPOBAHHBIE, HAIPUMED,
Ha CEKTOpax mo o6oum Topiiam poropa (puc. 11).

ABtopckoe cBuieTenbcTBO Ne 134155, CnacaTenbHOE BOJ0JIa3HOE YCTPOUCTBO
JUISl BBIBOJIA HA TTIOBEPXHOCTH JIFOJICH, OKa3aBIIUXCS B BO3JIYITHBIX MEIIIKAX OTCEKOB
3aTOHYBIIUX CYJIOB, C IPUMEHEHUEM IIIIEM-MACOK, OTINYAIOIIEECs TEM, UTO C

OCJIBIO ITOBBIIIICHUA 3(1)(1)CKTI/IBHOCTI/I CIraCcaTcJIbHBIX onepaunﬁ, IMPOU3BOAUMBIX
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BOJI0J1a30M, OHO BBIIIOJIHEHO B BUJI€ OJTHOM WIIM JIBYX LIJIEM-MAaCOK, CHA0KEHHBIX
[JIAHFaMU ¥ apMaTypou JIJIsl IPUCOEUHEHUS K IITYILIEPHOMY KpaHy,
BMOHTHUPOBAHHOMY B BOJI0JIa3HBIN CKadaHIp, OT KOTOPOrO MPOU3BOIUTCS
peryiIMpoBaHue 1101a4y Bo3ayXxa B uleM-Macku (puc. 12).

31

Puc. 12. Eiie ogHO npyMeHeHHEe MPUHITUIIA 00beTUHEHUS.
6. [IppHIMD YHUBEPCATBHOCTH

OOBEKT BHITIOJIHAET HECKOJBKO pa3HbIX (PYHKIUH, OJarogaps 4emMy oThaaaet
HEOOXOIMMOCTh B IPYTUX O0OBEKTaX.

[Ipumepsl. B Anonnu paccMatpuBaeTcs BO3MOKHOCTD ITOCTPOUKY TAHKEPA,
000py1I0BaHHOTO HE(TENEPETOHHON YCTaHOBKOMU. CMBICT TIPOEKTA - COBMEIICHUE
BO BPEMEHU IPOIIECCOB TPAHCTIOPTUPOBKHU U TIEPEPaOOTKH HE(DTH.

ABtopckoe cBuaeTenbcTBO Ne 160100. Crioco0 Tpacmop-TUpOBaHUs MaTepuraa,
HanpuMep TaOaYHBIX JINCTHEB, K CYIUIBLHBIM YCTAHOBKAM C TIOMOIIBIO BOJSTHOTO
MOTOKA B TUJIPOTPAHCIOPTEPE, OTIIMYAOITUNCS TEM, UTO C LEIbIO
OJIHOBPEMEHHOI'0 OCYIIECTBIICHUS MPOMBIBKY Ta0AYHBIX JIUCTHEB U (DUKCALIMH UX
L[BETA MCIOJIB3YIOT BOYy, HarpeTyto 10 80-85°C.

ABTOpckoe cBueTenbeTBO Ne 264466. D1eMEHT MaMsATH Ha TOHKOU
HUJIMHIPUYECKON IJIEHKE, HAHECEHHOW Ha TUAJIEKTPUYECKYIO MOJI0XKKY,
OTJINYAIOLUICS TEM, YTO C LEJIBIO YIIPOILECHMS 3JIEMEHTA CaMa IIJICHKA CIIYKUT
LIMHOW 3aIIMCU-CUNUTHIBAHUS.
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7. IIpUHIUAI «KMATPEIIKU

a) OnuH 00BEKT pa3MeEIleH BHYTPH APYTroro o0beKTa, KOTOPhIH, B CBOIO OUEpE/b,
HAXOJUTCS BHYTPHU TPETHETO U T. .

0) OnuH 00BEKT MPOXOAUT CKBO3b MOJOCTh B IPYTOM OOBEKTE.

[Ipumepsrl. ABTOpckoe cBuaeTesbcTBO Ne 186781, YbTpa3ByKkOBOM KOHLIEHTPATOP
yOPYruX KojieOaHUi, COCTOSIINI U3 CKPEIJICHHBIX MEXAY COOOM MOJIYyBOJIHOBBIX
OTPE3KOB, OTINYAIOLINUNCS TEM, UTO C LIEJIbI0 YMEHBIIECHUS JUIMHBI KOHLIEHTpaTopa
Y YBEJIUYEHUS €r0 YCTOWYUBOCTH IOJIyBOJIHOBBIE OTPE3KU BBIIIOJIHEHBI B BUE
HOJIBIX KOHYCOB, BCTABJIEHHBIX OJIMH B ipyroi (puc. 13).

ABtopckoe cBuserenbeTBo Ne 110596. Criocod xpaHeHUs M TPaHCTIOPTUPOBKHU
PA3HOPOJIHBIX 0 BA3KOCTH HEPTEIPOIYKTOB B KOPITyCE IJIaBy4Yel €eMKOCTH,
OTJIMYAIOUIUICSA TEM, UTO XPAaHEHUE UX C LIEJIbI0 YMEHBILICHUS TOTEPh TEIUIa
BBICOKOBSI3KMX HEPTEIPOTYKTOB IPOU3BOMSIT B OTCEKAX EMKOCTH,
PaCIOJI0KEHHBIX BHYTPU OTCEKOB, 3alIOJTHEHHBIX HEBSI3KUMU COPTaMU

HEPTEPOAYKTOB.

ABTopckoe cBuieTenbeTBO No 272705, YCeTpolcTBO Ji71si BHECEHUS YI00pEHUIT B
MOYBY, BKJIIOUAIOIEee OYHKEP U MPABO-H JICBOCTOPOHHHUE JTIOZUPYIOIIHUE IIIHEKH,
OTJIMYAIOIIEECS TEM, YTO C IEJIbI0 PEryJIMPOBaHUS pabouel IMPUHBI 3aXBaTa
KQKJIbIH JO3UPYIOIIUMA IIIHEK BHITIOJHEH U3 JIBYX BBUHYEHHBIX OJIHA B JIPYTYIO

cekiuit (puc. 14).

8. IlpyHuMn anTuBeca
134



a) KommnencupoBats BeCc 00bEKTa COCAMHEHUEM C IPYTUMHU O0BEKTaMH,
0o0J1afaroIMMH ITOAHEEMHOM CHIOMN.

Puc. 13. [IpuHImn «MaTpenIkmn»: KOMIIAKTHBIN YIbTPa3ByKOBOWH KOHIICHTPATOP; / U
2 - MOJIbIE KOHYCHI.

1 ITycTh unTaTens He CMyLIAlOT «HECEPbE3HbBIE» HA3BAaHUS HEKOTOPBIX IPUEMOB.
[IprHIMD «MaTPEMWKN» MOKHO Ha3BaTh BIIOJHE CEPHE3HO NMPUHIUIIOM
MHTErpupyromiei koneHTpauuu. OJHaKko IpoCThie U 00pa3Hble HA3BAHUS
3HAYUTEJBHO OBICTPEE U JIyUIlle 3alIOMUHAIOTCS.

6) KommencupoBaTh Bec 00bEKTa B3aMMOJICHCTBHEM CO CPeIoH (3a CYET a’spo-,
TUAPOJMHAMUYECKUX H Apyrux cui). [Ipumepsl. ABTOpCcKOe CBUIETENLCTBO No
187700. Crioco0 crrycka B CKBaXXKHMHY M U3BJICUCHUS U3 HEE CTPEIISIONIEH 1
B3pbIBHOM anmna-Puc. 14. Emie onna «matpemikay: PaTypsl, oTanyaonui-mpuny
JIO3UPYIOLIETO IIHEKA PETY- € 4 TEM, UTO C LENbIO YIe-TUPYIOT, BBUHUMBAS OJHY
CEKIIMIO B TIeBIeHHs U yripoienus Ipyryto. «IpoCTPETOYHbIX U B3PHIBHBIX padOT
CITyCK CTPEJISIONICH W B3PBIBHOU armapaTyphl, MPOU3BOISAT CBOOOTHO MO/
NEelCTBUEM COOCTBEHHOIO BeCa, a MOJABEM K YCThIO CKBAXKHUHBI -C TTOMOIIBIO
BCTPOEHHOT'O B KOPITYC PEAKTUBHOT'O JBUTATEIS.

[Tpu co3ganuu CBEpXMOIIHBIX TypOOTreHEPaTOPOB BO3HUKIIA CIIOKHAS 3a/a4a:; KaK
YMEHBUIUTH JABJICHHE POTOPA HAa MOJUIMITHUKY. PelieHrne Halu B TOM, 4TO Haj
TypOOTreHepaTOpOM YCTAHOBUIIN CUIIbHBIN 3JIEKTPOMArHuT, KOMIIEHCUPYOUTUI
JABJICHUE POTOPA HA NOAIIUITHUKH.

Wuorna npuxoauTcs pemaTts 00paTHYIO 3a/1a4y: KOMIEHCUPOBATh HEIOCTATOK
Beca. [Ipu co3manuu 1 SKCIUTyaTaluy MIAXTHBIX 3JIEKTPOBO30B BO3HUKAET SIBHOE
TEXHUYECKOE MPOTUBOPEUHE: ISl YBEIUUCHUS TATH HYKHO YTSIKEISATh
JIEKTPOBO3, a JUIsl YMEHBIIEHUS €r0 MEPTBOIO Beca CIEAYET JENATh 3JIEKTPOBO3
BO3MOKHO Oouiee jierkuM. ['pynmna coTpyiHUKOB JIeHMHrpaicKoro ropHOro
MHCTHUTYTa pa3padboTana u yCleurHo NprUMEeHHIIa POCTOe YCTPOUCTBO,
MO3BOJISIFOLLEE CHATH 3TO TEXHUYECKOE MPOTUBOPEUHE U B MTOJITOPA pa3a
YBEIUYUTH MPOU3BOJUTENBHOCTD PYIHUYHBIX 3J1E€KTPOBO30B: B BEAYIIUX KOJIecax
MOHTHPYETCSI MOIIHbBIN AJIEKTPOMArHUT; CO3AAETCsl MAarHUTHOE TOJIE,
OXBAaTbHIBAIOIIIEE KOJIECA U PEJIbChI; CHJIA CLICTUICHHUS PE3KO BO3PACTAET, a BEC
3JIEKTPOBO3a MOXKET OBbITh CHIXKEH.
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9. [IpuHUMI NpeIBAPUTEIBLHOTO HAPSLKEHUS 3apaHee NpUIaTh OObEKTY
HaIpsHKEHUs], IPOTUBOIOJIOKHBIE HEJOMYCTUMbBIM MJIM HEKENATeIbHBIM pabounuM
HaIPSKEHUSIM.

[Tpumepsl. ABTOpckoe cBuaeTenbeTBO Ne 84355, 3arotroBKy TypOMHHOTO JUCKA
YCTaHaBJIMBAIOT Ha Bpallarouuiics noaioH. Harperast 3aroroBka no mepe
oxJaxaeHus ckumaercs. Ho rieHTpoOexHbie CriThl (ITOKa 3ar0TOBKA HE TTOTEepsiia
MJIACTUYHOCTH ) KaK Obl OTIITAMIIOBBIBAIOT 3aroTOBKY. Korna ke neranb OCTHIHET,
B HEU MOSBSATCS CKUMAIOIINE YCUITHS.

Ha sTom mpuHIHIe ocHOBaHa BCS TEXHOJIOTHSI MPEIBAPUTEIHHOTO HATIPSIKCHUS
*Kese300eToHa: yToObl OETOH JTyuliie paboTall Ha PacTsHKEHHE, €T0
NIPEIBAPUTEIHLHO YKOPAYMBAIOT. DTO €/IBa JIM HE SIUHCTBEHHBIN ClTy4al, KoTa
CTpOMTENbHAS TEXHUKA UCIIOJIb3YET O0Jiee epeIOBbIe METOIbI, HEXKEITH
MalMHOCTpoeHwue. [IpenBapuTebHO HANPsKECHHBIE KOHCTPYKITUN MIPUMEHSIOTCS B
MaITMHOCTPOCHHUH €III€ OYCHb PEJIKO, MEXKTY TEM MCIOJIb30BAaHUE ITOTO MpUEMa
MOTJIO OBbI 1aTh KOJIOCCAIBHBIC PE3YIHTATHI.

Kak, HanmpuMep, cliesiaTh Basl MPOYHEE, HE YBEJIUUMUBAS €T0 HAPYKHBIN AUaMeTp?
Pemenue aToit 3a1aun noka3aHo Ha puc. 15. Ban cocTaBiieH U3 BCTaBJICHHBIX OJIHA
B JIPYTYIO TPyO, MPEABAPUTEIIHHO 3aKPYUEHHBIX HA OTMPEICICHHBIC PACYETOM
yrabel. UHBIMU ClI0BaMu, BaJI IPEABAPUTEIIBHO TOJTyYaeT nedopmariuio,
MIPOTUBOIOJIOKHYIO 10 3HAKY TOM JedopMalnu, KaKyro OH MOJy4aeT BO BpeMs
paboThl. KpyTsimuii MOMEHT JOJKEH CHadalla CHSTh 3Ty MPEIBAPUTEIIHbHYIO
nedopMalnio, TOJIBKO MOCJIE 3TOr0 HAauHEeTCs AedopMaliusl Baja B «HOPMaTbHOM
HanpaBjaeHur. COCTaBHOM Bajl BECUT BJIBOE€ MEHBIIIE PABHOTO €My IO TPOYHOCTH
OOBIYHOT'0O MOHOJIUTHOTO.

10. IIpuHIUN NpeBapUTEILHOTO UCTIOTHEHUS
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a) 3apaHee BBIOJIHUTH TpeOyemMoe n3MeHeHNnEe 00BEKTa (TTOJTHOCTHIO WITA XOTS OBl
YaCTHYHO).

0) 3apanee paccTaBUTh OOBEKTHI TaK, YTOOBI OHM MOTJIA BCTYIIUTH B JlelicTBrE C
HamOoJee y1o0HOTO MecTa 1 03 3aTpaT BpEMEHHU Ha UX JIOCTaBKY.

[Ipumepsl. ABTOpckoe cBuaeTenscTBO Ne 61056. UepeHkn MHOTHX IIJI00BO-
ATOAHBIX U IPYTUX KYJBTYD, HOCA)KEHHBIE B IIOYBY, HE YKOPEHSIOTCS BCIEACTBHE
HEeJ0CTaTKa MUTATENIbHBIX BElIECTB B uepeHke. [lo qaHHOMY n300peTeHuo
IIPEIJIAracTCs CO3/1aBaTh 3aIac MUTATEIbHBIX BELIECTB 3apaHee, HAChIILAs [Iepes
IIOCAJIKOM YEPEHKHU B BAHHE C IIUTATEIBHON CMECHIO

ABtopckoe cBuaeTenbeTBo Ne 162919, CriocoO CHATHS TUIICOBBIX MOBSI30K C
HOMOIIIbIO IIPOBOJIOYHOM MUJIBL, OTIUYAIOIIUNCS TEM, YTO C LIEJIBIO
npenyOexaeHNs TpaBM U 00JIerYeHus CHATHS MOBA3KU NIy TIOMEUIAloT B
IpeIBAPUTEIHLHO CMa3aHHYIO MOAXOAIIEH cMa3Koi TpyOKY, BHIIIOJHEHHYIO,
HAIpUMep, U3 MOJIUITUIICHA, U 3apaHee 3arUIICOBBIBAIOT 10/ MOBSI3KY IIPH €€
HaJIOKEHUU. biarogaps 3ToMy pacluiuBaTh MOBA3KY MOKHO OT T€Jla HAPYXKY - -
0e3 onaceHus 3a€Th TEJNO APEBECUHBI IO TOT0, KaK AEPEBO CPYOMIN: KPaCUTENIN
IOCTYNAIOT MO KOPY J€PEBA U PA3HOCATCSA COKaMU 110 BCEMY CTBOILY.

CocragHele Baau

Puc. 15. Ilpunnun npeaBaputebHOTO HanpskeHust: JIDOOTBITHBIN clTydai
UCII0Ib30- TPYOBI cocTtaBHOTrO Baja BaHusas D TOI'O xxe IIOMHIIUIIa - OKpa-
3apaHee CKpy4eHbI B HAIPABIECHUH, IPOTUBOIOJIOKHOM padboueit aedopmariui.

11. TlpuHMn «3apaHee MOAJIOKEHHON MOAYIIKM» KoMmeHcupoBaTh OTHOCHUTEIBHO
HEBBICOKYIO HaJIC)KHOCTh 00bEKTA 3apaHee MOATOTOBICHHBIMUA aBaPUIHHBIMU
CpeICTBAMHU.

[Tpumeprl. ABTOpCcKOE cBUACTENHCTBO Ne 264626. Cioco0 CHIKESHHS
TOKCHYECKOT'0 JICMCTBUS XUMUYECKUX COCUMHEHUMN C MOMOIIBIO MPUCATIOK,
OTJIMYAIOIIUNCS TEM, UTO C IEIbI0 YMEHBIIECHUS OMTACHOCTH OTPABJICHUS
XUMHUYECKUMHU BEIIECTBAMMU, a TAKKE MPOJAYKTaMU UX MPEBPAICHUN B OpraHu3Me
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Iprucaaxku I[O6aBJ'I$IIOT HEITOCPCACTBCHHO B NCXOAHBIC TOKCUYHBIC XUMHUYICCKHUC
COCAMHCHUS ITPU UX U3TOTOBJICHUU.

ABtopckoe cBuierenbeTBo Ne 297361. Criocob npenoTBpailieHust
pacupOCTPAHEHUS JIECHOTO MOXKAPA OCPEICTBOM CO3JaHUS 3arPaduTEbHBIX
TM0JIOC U3 PACTEHUH, OTIMYAOIIUKUCSA TEM, YTO C LEJIbIO MPUIAHUSA OTHECTOMKOCTU
pacTeHusiM, 00pa3yroIUM 3arpauTeSIbHYIO M0JIOCY, B TIOUYBY BHOCSIT
OMOJIOTMYECKHUE YCBAaMBAEMbIC MJIM XUMHUUECKHE 3JIEMEHTHI, TOPMO3SIIHE TTPOIIECC
HX BOCIIJIAMCHEHHUS.

32

[Tarent CIIA Ne 2879821 xecTKrid METAITIMYECKUN TUCK, 3apaHee
PaCIoJIOKEHHBIM BHYTPH aBTOMOOUIILHOM IIUIIBI M TO3BOJISIFOIINI MPOA0IKATh
JIBMYKEHUE Ha CIYIIEHHOH IIMHE 0€3 MOBPEXKACHUS MOKPBIIIKH.

[IpuHIUI «3apaHee NOMI0KEHHON MOAYIIKI» MOKHO MCIIOJIb30BaTh HE TOJIBKO
U151 TIOBBILICHUS HAJEKHOCTH. BOT xapakTepHblii mpumep. B cBsA3U ¢ TeM 4TO B
aMEpUKAHCKUX OMOIMOTEKaX YacTo MPOIaal0T KHUTH, H300peTaTesib IMaHyd b
TpUKWIKC PEJIOKUI TIPATATH B MEPEIUIETHI KYCO YEK HAMAarHM4€HHOT O METAJLIA.
[Tpu BeItaue KHUTH OMOTUOTEKAPh pa3MarHUYUBACT TOT METALTUICCKUAN
BKJIAJIbIII, TPOTAJKUBAs KHUTY IOJI CIIENUAIIBHON JIEKTPUYECKON criupanblo. Eciou
MIOCETUTEND MOMBITAETCS YUTH, B35IB HE3aPETUCTPUPOBAHHYIO KHUTY, TO
CIIPSITAHHBIN B IBEPU MPUOOP CpearupyeT Ha MAarHUTHBIN BKJIJIBIII B TIEpEIJIETE.

I'opHoanenniickas cnacarenpHas cranuus B [lIBeinapun npumenniia
aHAJIOTUYHBIA METOJ1 JUIsl OBICTPOr0 OOHAPYKEHUS JIIOACH, MONABIINX B CHEXXHYIO
naBuHy. Tenepp JIBDKHUK WM KUTEIb MECTHOCTH, B KOTOPOM YaCThI JIABUHBI,
HOCUT HEOO0bII0M MarHUT. [Ipy HecuaCTHOM Cilydae 3TOT MarHUT IOMOTaeT JIETKO
OOHaPYXUTh MOCTPAJABIIETO C MOMOLIBIO UCKATEINS JaXkKe M0 TPEXMETPOBBIM
IIOKPOBOM CHeTa.

12. IIpuHIUAN SKBUNIOTEHIIHAJTBHOCTH

N3menuts ycnoBus paboThl Tak, 4TOOBI HE TPUXOAMIOCH TOJHUMATh HIIH
onyckatb 00bekT. [Ipumepsl. ABTOpckoe cBuaeTenbcTBo Ne 264679, IpennoxeHo
YCTPOMCTBO JIJIS IepeMEIeHUs rpecc-popM B 30HE TIpecca. Y CTPOMCTBO
BBITIOJTHEHO B BU/JIE€ MPUKPEIUIEHHOM K CTOIY Mpecca MPUCTABKU C POJIbIaHIOM.

ABtopckoe cBueTenbcTBO Ne 110661. KoHTeitHepoBO3, B KOTOPOM Ipy3 HE
MOJTHUMAETCS B Ky30B, a TOJIBKO MPUIIOIHUMAETCS TUIPOIIPUBOJIOM U
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yCTaHaBIMBAETCS Ha ONMOpHYI0 ckoOy. Takas MammHa paboTtaeT 0e3 KpaHa
NIEPEBO3UT 3HAYUTEIHHO 00JIee BBICOKHUE KOHTCHHEPHI.

13. IlpuHuun «Ha060poT»

a) BmecTo nericTBusl, TUKTYEMOTO YCIOBHUSIMH 3a7]a4H, OCYIIECTBUTH OOpaTHOE
neicTBUE (HampuMep, He OXJIaXaTh OObEKT, a HarpeBarTh).

0) CnenaTh ABMXKYIYIOCS YaCTh 0OBEKTa (MM BHEITHEHN Cpe/bl) HETIOIBUKHOM, a
HETOJBIKHYIO - IBUKYILICHUCS.

B) [lepeBepHyTh 00BEKT «BBEpX HOramm». IlpuMepsl. ABTOpCKOE CBUAETEILCTBO
Ne 184649. Cnioco6 BuOpaIiMOHHON OYMCTKH METAJIION3CIINA B a0pa3uBHON
cpene, OTIIMYAIOUINIICS TeM, U4TO C LEIbI0 YIPOIIECHHUS MPOIecca OUUCTKU
JBUKCHHSI BUOpAIK COOOIIAI0T 00pabaThiBaeMOil 1eTau.

Puc. 1C [Ipunnun «Ha000poT»: B OTIUYHE OT OOBIYHOTO CIIOC00a 3aJIMBKH,
nBUXKeTCs (hopma, a MOCTYMAIOIINI B HEE METAILJT OCTAE€TCS HETIOBUKHBIM.

ABtopckoe cBuzieTenbeTBO No 109942, 310 nzo06peTeHne pemaeT BaKHYIO
npo0iieMy OTJIMBKU KPYITHOTa0apUTHBIX TOHKOCTEHHBIX aeTanei. [Ipu oTnuBke
TaKHX JETaJIeH )KeaaTelIbHO, YTOOBI METaJUT MOCTYyNall B pOopMy CBEpXY H
3aTBEpJICeHUE UIO CHU3Y BBepxX. Ho muTh MeTamn B popmy («10kKaeB0Oi» crocod)
JIOTTYCTUMO C BBICOTHI HE 00JIee MATHAIIIATA CAHTUMETPOB, MHAYE METAJT CTOPUT
WTH TIPOTIUTAETCs Ta3aMu. A Kak ObITh, €clii (hopMa UMEET BBICOTY JIBA-TPHU
MmeTpa? Ecnu nonaBaTh MeTaJlll CHU3Y, TO MIEPBbIE MOPILUU €0 3aTBEPCIOT, HE
yCIEB MOJHATHCS K BepxHeil uactu opmbl. MU300peTaTenb pemmi 3Ty 3a1aqy
IIPOCTO M U3SALIHO: METAILI UJIET M0 TPyOKaM, OMYIIEHHBIM KO JIHY JIUTEHHON
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dbopwmel. ITo Mepe 3anonHeHus: popMa IBHXKETCS BHU3, U, TAKUM 00pa3oM, Kaxaas
MOPIMST METaJIIa TOAaeTCsl UMEHHO TY/Ia, TJI€ OHAa JOJDKHA 3aCThITh (puc. 16).
JIuThe Bceraa oCcymtiecTBISIIOCH TaK, YTO ABUTAJICS MeTallI, a ¢popma ObLia
HEMOJABM)XHOMU. 3/1€Ch BCce HA000POT: ABMKETCS hopMa, a 3aJIMThII B HEE METaILI
OCTaeTCsl HEMOABUXKHBIM. ITO MO3BOJIUIIO «COBMECTUTh HECOBMECTUMOE:
TUTABHOCTH 3aMOJIHEHUS (JOPMBI M 3aTBEp/ICBaHUE METaJIa CHU3Y BBEPX, KaK MPHU
JUTHE «IOXKIECBBIM» criocoOoMm. 14. [TpuHuun cheponaaibHOCTH

a) [lepeiiTu OT MPAMOTMHENHBIX YacTe 00OBEKTA K KPUBOJIMHEHHBIM, OT TIIIOCKUX
MOBEPXHOCTEHN K C(hepuIeCcKrM, OT YaCTeH, BHITIOJTHEHHBIX B BUJIE Ky0Oa WiH
napajieJenune/1a, K mapoBbIM KOHCTPYKIIUSIM.

0) Ucnonb30BaTh pOIUKH, MIAPUKHU, CTUPAIIH.
B) [lepeiiTu k BpalareabHOMY JIBHXKEHHIO, HCTIOJIB30BATh LICHTPOOEIKHYIO CUITY.

[Tpumepsl. [latent OPT" Ne 1085073, YcTpoiicTBO AJist BBApKH TPYO B TPYOHYIO
pEIIeTKY, B KOTOPOM DJIEKTPOJIaMH CITY)KAT KATSAILIUECS MaAPUKH.

ABTOpCcKOE cBUAETENLCTBO Ne 262045. McrioaHUTENBHBINA OPraH IPOX0I4ECKOTO
KoMOaliHa, BKIIIOYAOIINUMA TOPO0pa3-pyIIAIONINE dJIEKTPOIbl, OTIUYAIOIIUIICS
TEM, 4TO C I[€JIbIO OBBIIIEHUS YPPEKTUBHOCTU pa3pyLICHUs KPETIKUX TOPHBIX
MOPOJI TIOPOIOPA3PYLIAIOIINE AIEKTPOIBI BHIOJTHEHBI B BHI€ CBOOOIHO
BPAILIAIOIINXCS KIIMHOBBIX POJIMKOB, YCTAHOBJIEHHBIX HA U30JUPYIOLIEN OCH.

ABtopckoe cBuaeTenbcTBO Ne 260874. Crioco0 oTeneHust HUTeH Kopaa oT
PE3UHBI, HAIPUMEP, B KapKace U3HOUICHHBIX MOKPBILIEK, BKIOYAOIINNA BBIACPKKY
MOKPBIIIKH B YTIIEBOAOPOaaX, 00pabOTKy €€ BHICOKOHAIOPHBIMH CTPYSIMHU
KHUJKOCTH, MEXaHUYECKOE PACUEChIBAHUE HUTEH U UX 00pE3Ky, OTINYAIOIINNACS
TEM, 4TO C 1[€JIbIO OBBILIEHUS MPOU3BOJUTENBHOCTH TPY1a 00pabOTKY
MOJIYIOKPBILIKHA BEAYT B IPOLIECCE €€ BPALIEHUSI CO CKOPOCTBIO, OCIa0IsIoIeH
CBS3b MEXIY YaCTHUI[AMU PE3UHBI.

15. IIpyHUMI TUHAMUYHOCTH

a) XapaKkTepUCTUKHA 00bEKTA (MJIM BHEIIHEN CPeJibl) TOJKHBI MEHATHCS TaK,
YTOOBI OBITH ONITUMAIBLHBIMU Ha KaXkJ0M 3Tare padoThI.

0) Paznennth 00BEKT HA YaCTH, CIIOCOOHBIE TTEPEMEIIATHCSI OTHOCUTEIBHO JAPYT
apyra.
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[Ipumepsl. ABTOpckoe cBuaeTenscTBO Ne 317390. Jlacta naBarenbHas
PE3MHOBAsI, OTIMYAOIIASICS TEM, UTO C IEIBI0 00CCIICUCHUS PETyIUPOBAHUS
YKECTKOCTH €€ pabodeii JTOMaCTH JIJIsl Pa3IMYHbBIX 110 CKOPOCTH U JUTUTEILHOCTH
IJIaBaHMS PEXKUMOB OHA UMEET BHYTPEHHHUE ITPOJI0IbHBIE TIOJIOCTH, BECh 00bEM
KOTOPBIX 3aI0JIHEH MHEPTHOW HEC)KUMAEMOM JKUJIKOCThIO, CTATHUECKOE JTaBJICHUE
KOTOPOM, 10 HEOOXOIUMOCTH, U3MEHSIETCSI Ha Oepery WiId Mo BOJOM.

ABTopckoe cBueTenbcTBO Ne 161247, TpancnopTHOE CyJIHO, KOPIYC KOTOPOTO
UMEeT IWINHAPUIECKYIO (DOpMy, OTIIMYAIOIIEECS TEM, YTO C IEIbI0 YMEHBIIICHUS
OCaJKU CyJiHa MIPU MOJHOM 3arpy3Ke €ro KOPIycC BBIIOJHEH U3 JBYX
PACKPBIBAIOIIUXCS, IIAPHUPHO COUTIEHEHHBIX MOJIYIUIUHIPOB.

[Tatrerr CCCP Ne 174748. ABTOMOOMIIb C IIAPHUPHO COSTUHECHHBIMH CEKIMSAMU
paMBbl, KOTOPBIE MOTYT IIOBOPAYUBATHCS MPH ITOMOIIM THAPOIMINHIPOB. Takoi
aBTOMOOWJIb 00JIa1a€T MOBBIIEHHOW MPOXOAUMOCTHIO.

ABtopckoe cBuaeTenbcTBO No 162580. Crioco0 M3roToBICHUS MOIBIX Kabenei ¢
KaHajlaMy, 00pa30BaHHBIMU TPYOKaMH, CKPYICHHBIMH C TOKOBEYIIIUMH JKUAJIAMH,
C TIPeIBApUTEIHHBIM 3aMIOJITHCHHEM TPYOOK BEIIECTBOM, yAATSIEMbIM U3 HAX TTOCIIC
U3TOTOBJICHUS KaOess. YToObI yIPOCTUTh TEXHOJOTHIO, B KAYECTBE
3aITOTHSIONIETO BEIIEeCTBA MPUMEHSIOT nmapaduH, KOTOPBIHA MTOCIIE U3TOTOBICHUS
Ka0eJIs pacTuIaBisoOT U BBUTUBAIOT U3 TPYOOK.

- et

Puc. 17. [lpuaiun u30bITOYHOTO peIIeHUs: YTOOBI TI0/1aBaTh MOPOIIOK IO
TpyOKe / paBHOMEPHO, €r0 HACHIMAIOT B BOPOHKY 2 C H30BITKOM; JINITHUH

MOPOIIOK BBICHIIIAETCS B OyHKEp 3, @ BOPOHKA BCETJ1a 3aroIHeHa 10 Kpaes. 16.
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[TpuHLIKIT YaCTUYHOTO WM U30BITOYHOTO PEIICHUS

Ecmu tpynno nonyunts 100% tpedyemoro addexra, Hao MOTydUuTh «9yTh
MEHBIIIEY» WIN «9IyTh OOJBINEY. 3a1ada MPU 3TOM MOXKET CYIIIECTBEHHO
YIPOCTUTHCAL.

[Tpumeps1. ABTopckoe cBuaeTenscTBO Ne 181897. Criocob 0opbOBI ¢ TpagoM,
OCHOBAHHBIN Ha KPUCTAJUTM3AIMH C TOMOIIBIO peareHTa (Hampumep, HOAUCTOTO
cepebpa) rpagoBoro obsaka, OTIUYAIOIIUICS TEM, YTO C IEJIbI0 PE3KOT0
COKpAIIIeHHs pacXojia peareHTa U CpeCTB €ro JOCTABKH OCYIIECTBIISIIOT
KPUCTAJUTM3AIMIO HE BCETo 00JIaka, a KPYIMHOKAMNEIbHOH (JIOKAIBHOMN) €ro YacTH.

ABTOpCcKOe cBUIETENLCTBO Ne 262333, Y CTpOCTBO M1 1I03UPOBAHUS
METaNIMYECKUX MOPOIIKOB, CoJIeprKaliee OyHKEpP C 103aTOPOM, OTIUYAIOIIEECs
TEM, UTO C I[eJIbI0 00eCIIeueHUsl pAaBHOMEPHOM MMOauu MOPOIIKa K 103aTOPY
OyHKep cHa0XeH BHYTPEHHEW MPUEMHON BOPOHKON U KaHAJIOM C
AIIEKTPOMArHUTHBIM HACOCOM JUIS TI0/1auH (C M30BITKOM) TIOPOIITKA K BOPOHKE (pHC.
17).

17. [Ipunuun nepexoja B Apyroe usmepeHue a) TpyIHOCTH, CBSI3aHHBIE C
JBIKEHUEM (MJIM pa3MellleHreM ) 00bEKTa MO JIMHUU, YCTPAHSIIOTCS, €CJIM O0OBEKT
nproOpeTaeT BO3MOKHOCTD MIEPEMENIAThCS B ABYX U3MEPEHHSIX (TO €CTh Ha
m1ockocTr). COOTBETCTBEHHO, 3a/1auH, CBSI3aHHBIC C JIBMKEHUEM (WU
pa3menieHrneM) 00bEKTOB B OJIHOM IIOCKOCTH, YCTPAHSIOTCSA MPU MEPEX0Ie K
IIPOCTPAHCTBY TPEX U3MEPEHUI.

0) MHorosTakHass KOMIIOHOBKA 00OBEKTOB BMECTO OJHOATAKHOM.
B) HakimoHUTH OOBEKT UITH TIOJIOKHUTH €T0 «HA0OKY.
r) Mcnonbs30BaTh 00paTHYIO CTOPOHY TaHHOM TUTOIIAIH.

1) Mcnoap30BaTh ONTHYCCKHE TOTOKH, ITaIAFOIIKE Ha COCSAHIO0 IIOIIA/Ib WIH Ha
00paTHYIO CTOPOHY UMEIOIICHCS TIIOIIA IH.

33

[Tpumeprl. ABTOopckoe cBuaerebcTBO No 150938, [TomynpoBOIHUKOBBIN A0
OTJIMYAIOUIUICA TEM, UTO C LEIbI0 YBEIIMUECHHSI MOITHOCTH JM0/1a B HEM IPUMEHEH
PO UIMPOBAHHBIN STIEKTPOHHO-IBIPOYHBIN TIEPEXO U MPOPUITUPOBAHHBIN
OMHYECKUH KOHTAKT 0€3 YBEIUYCHHS MEPUMETPa MOTYITPOBOJHUKOBOM TIIIACTHHBI.
ITepexon OT MIOCKOro KOHTaKTa K 00bEMHOMY MO3BOJISIET MPU MPEKHUX
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rabapuTax AHOAA MOTYYUTh OOJBINYFO IJIOMIA b TUIACTHHBI ITOJTYIPOBOIHHKA U,
CIIEIOBATENBHO, OOJIBIIYIO MOITHOCTh, CHUMAEMYIO C dJICKTPOHHO-IBIPOYHOTO
nepexoja..

N3BecTHBIN coBeTckuit m3o0perarens J[. Kucenes, monroe Bpems paboTaBIIvii Hal
COBEPIIICHCTBOBAHUEM JI0JIOTA JIJIsl OypeHUsl He(TSIHBIX CKBaXKUH, PACCKa3bIBACT B
cBoel KHUTE «IIOMCKU KOHCTPYKTOpa»: §

«B no50Te Takke KaXKIbIi MOAMIMITHUK 00J1a1aeT ONpeIeIeHHON
rPy30H0ABEMHOCTBIO, U €CIIM YBEIIMYUTh UX YUCIIO, 1aTh MEHBIIYIO HATPY3KY
KKJIOMY, MOKHO YJIYYIIIUTh YCIOBUS KX Pa0OThI, MPEIOTBPATUTh U3HOC. IMEeHHO
10 3TOMY ITyTH IIJIa BCE BPEMS MOS MBICIIb B IOMCKAX PA3JIMYHbIX CXEM
pa3MeleHus MoAMUITHIKOB. Ho Memmanu rabapuTsl 10J10Ta, Majloe IPOCTPAHCTRBO,
Ha KOTOPOM 51 ©UMeJI BO3MOXKHOCTh pacrojiaraTb HE00X0IMMOe MHE KOJTUISCTBO
HIAPUKOB U POJUKOB. Terneps ke s BAPYT YBUJIEI PELICHUE, BOT OHO, psagoM. Ha
OJIHOM UM TOM >K€ Y4aCTKE MOBEPXHOCTU MOKHO Pa3MECTUTh OOJIbIIIEE KOJTUYECTBO
«QJIEMEHTOBY» MOJALIUITHUKOB B JIBA SIPYyCa, KaK Pa3MEILarOTCs JIFOJU U BELIU B KYyIIE
MaCCAKUPCKUX BaroHOB. S ma)ke paccMesuics: Tak MPOCTO OBLJIO 3TO pPEIIeHue,
TILIETHO Pa3bICKUBAEMOE MHOTI'O MECSILIEB).

ABtopckoe cugeTenbeTBo Ne 180555, Cnocob mexaHu3auuu oOMeHa BaroHETOK B
TOPU30HTAJIBLHOM IIPOXOJYECKOM 3a00€, OTIMYAIOIIUNACS TEM, UTO C LEJIBIO
yCTpaHEHHsI MOPbIBA KPOBIIU U YCTPOICTBA pa3be3/I0B OOMEH IPYyKEHBIX
BaroHETOK HA ITOPOYKHUE TPOU3BOASAT MOCPEACTBOM IIEPEHECEHHUS IOPOKHEN
BAarOHETKHU C BO3MOKHBIM IIOBOPOTOM €€ Ha yroia B 90° Hax cocTaBoM IOJ
HOTPY3KY.

ABTOpckoe cBuaeTenbcTBO No 259449, VeTpoiicTBO aiist MarHUTOrpadudeckon
ne(heKTOCKOIHH, OTIMYAIOIIEECS TEM, YTO C IEIbI0 MOBBIMICHHS CPOKA CITYKOBI
KOJIbLI€Basi MAarHUTHAS JICHTA BBITIOJIHEHA C JIBYCTOPOHHUM MarHUTO4YB-
CTBUTEJIbHBIM MOKPBITHEM U U30THYTA B BUJE Jiucta MEOuyca.

ABtopckoe cBujieTenbeTBO Ne 244783, Ternuiia aJist KpyriaorogoBOro
BBIPAILIMBAHMS OBOLIHBIX KYJBTYP, OTJIMYAIOMIASACS TEM, YTO C LEJIbIO YIyUIICHUS
CBETOBOI'O PEKMMA PACTEHU 3a CUET UCIIOJIB30BAHMS COJTHEUHBIX JIy4eil OHa
CcHa0XXeHa BOTHYTHIM OTPa’KaTeIbHBIM 3KPAHOM, YCTAHOBJIEHHBIM TOBOPOTHO €
CEBEPHOM CTOPOHBI TEILINLIBIL.

18. Mcnonp30BaHne MEXaHUYECKHUX KOJIcOaHMM

a) [IpuBectu 0OBEKT B KOJIEOATEIHHOE IBUKEHUE.
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0) Ecnu Takoe IBH)KEHHE YK€ COBEPLIAETCSI-YBEJIIMYUTh €r0 4YacTOTy (BIUIOTH J0
yJIbTPa3ByKOBOM).

B) Mcnosib30BaTh pE30HAHCHYIO YaCTOTY.
r) [I[puMeHUTHh BMECTO MEXaHUYECKUX BUOPATOPOB MHE30BUOPATOPHI.

Il) Hcnonp3oBaTh YIbTPA3BYKOBBIC KOJICOAHMS B COUCTAHUM C
QJICKTPOMAroiuTHBIMHU IIOJIIMH.

[Tpumeprl. ABTopckoe cBuaeTebcTBO Ne 220380. Cioco6 BUOpoyroBoi
HAIUTABKH U CBApPKH JIeTajel o1 cioeM (piiroca ¢ HU3KOYaCTOTHBIMU KOJIeOaHUSIMU
AJIEKTPOA, OTINYAIOLIUICS TEM, UTO C LIE€JIbIO TOBBIIIEHUSI KAYECTBA
HaIUIaBJIEHHOIO0 METaJlJla Ha HU3KOYaCTOTHBIE KOJIEOaHUs 3JIEKTPOIa
HAKJIa/IBIBAIOT BICOKOYACTOTHHIE YJIbTPAa3BYKOBBIE KOJICOAHUS TTOPSIAKA,
HarpuMmep, 20 Kru

ABtopckoe cBusierenbeTBo Ne 307896. Criocod 0e30nuiIou-Horo pe3aHust
JPEBECUHBI IPU TTOMOIIY U3MEHSIONIETO CBOM T€OMETPHUUICCKUE Pa3MephI
PEXKYIIEro MHCTPYMEHTA, OTJIMYAIOIIHIACS TEM, YTO C IEIbI0 CHUKEHUS yCUITHSI
BHEJIPEHUS] THCTPYMEHTA B PEBECUHY PE3aHHUE OCYIIECTBIISIIOT HHCTPYMEHTOM,
4acTOoTa MyJIbCAIMK KOTOPOTo OJM3Ka K COOCTBEHHOM YacToTe KojieOaHuM
repepe3aeMon ApeBECUHBI.

[Tarent CIIA Ne 3239283. Tpenue nokost p€3k0 CHUKAET YyBCTBUTEIHHOCTD
TOHKUX PUOOPOB, MEIIAET CTPEITKAM, MASTHUKAM U APYTHM MOJBUKHBIM YaCTIM
JIETKO IMOBOPAYMUBATHCS B OAIIUITHUKAX. YTOOBI M30€KaTh ATOTO, MOIITUITHUKA
3aCTaBJISIIOT BUOPUPOBATh, U JIIEMEHTHI IPUOOpa BCE BPEMSI COBEPIIAIOT
OCIMJUIMPYIOIIKE IBUKEHUS OTHOCUTENLHO APYT Apyra. B kauecTBe HCTOYHUKA
BUOpaluy OOBIYHO UCTIOB3YIOT AeKTpoMOTOp. [Ipu 3TOM KMHEMaTUka mpudopa
CYILIECTBEHHO YCIIOXKHSETCS', @ BEC YBEJIMYMUBACTCS. AMEpU-

kaHckue uzooperarenu J>xon bpos u Bunbesam Jlayoennop-dep pazpadboraiu
KOHCTPYKIIUIO MOJIITUITHUKA, B KOTOPOM BTYJIKU BBIMOJHSIOTCS U3
ME303JIEKTPUUECKOT0 MaTepHaa, U ¢ 00EUX CTOPOH MOKPHIBAIOTCA TOHKON
ANIEKTPOIpoBOIHOM (oiibroil. K dosbre npunanBaroTcs 3JeKTpoabl, IO KOTOPHIM
MOJABOJAUTCS TIEPEMEHHBIN TOK, CO3AIOIINI BUOPAITHIO.

ABTopckoe cBuaeTenbeTBO Ne 244272, Criocod ocakIeHUsI TIbLIN ¢
MCII0JIb30BaHWEM MArHUTHOTO IOJIs, OTJIUYAIOIIANCS TEM, UTO... BO3IAYX
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MOJABEPrarOT OJHOBPEMEHHOMY BO3JIEMCTBUIO AKYCTHYECKOTO U MATHUTHOTO
OJIEN.

19. IIpyHUMO IEPUOUYECKOTO NIEUCTBUS
a) IlepeiiTu OT HEMPEPHIBHOTO ACHCTBUS K IEPUOANYECKOMY (MMITYJIbCHOMY ).

0) Ecnu neficTBre yxe OCyIIECTBIISIETCS IEPUOUUECKU- U3MEHUTD
NEPUOJANYHOCTb.

B) Mcmonb30BaTh may3sl MEXK1y UMITYJIbCAMHU JIJII OCYIIIECTBICHUS IPYTOro
JICHCTBHSI.

[Tpumepsnl. ABTOpCcKoe cBuaeTeabcTBO Ne 267772, U3BecteH criocob
UCCJIeIOBAHMSI MPOIIECCa TYTOBOM CBAPKH C MCIIOJIb30BAHUEM JIONIOJIHUTEIHLHOTO
ocsetrutens. OHAKO NPU AOMOJHUTEIBHOM OCBEIIEHUH HAPSAAY C YIyUIIeHHEM
BUJMMOCTH TBEPJOTO U KUAKOTO MaTepHalia, HaXoIAIIerocs B o01acTu AyrH,
yXyAIIAETCs] BUAUMOCTb IJIa3MEHHO-Ta30BOM (pa3pl cTonba 1yru (SIBHOE
TexHuueckoe npotuBopeune!). [IpennoxenHplil cnocod oTInYaeTcs TeM, YTo
SPKOCTb JOMOJTHUTEIBHOTO OCBETUTENS IEPUOIUYECKU U3MEHSIOT OT HYJIS 10
BEJIMYHMHBI, TPEBBIIIAIOINIECH IPKOCTh JYyTU. ITO MO3BOJISIET COBMECTUTD
HaAO0JII0ICHHE KaK 32 CAaMOW JyTrOH, TaK U 3a MPOLIECCOM TUIaBICHUS JIEKTpoa U
nepeHoca MeTajuia.

ABtopckoe cBuaeTenbeTBO Ne 302622, Criocod KOHTPOJIS UCTIPABHOCTH
TEpMOIIaphl MYTEM MOJI0rPEBA €€ U MPOBEPKHU HAIUYHMS B LIEIH 3. 1. C,
OTJIMYAIOUIUICA TEM, UTO C LEIbI0 YMEHBIIECHUS BPEMEHU KOHTPOJISI HArPEBAIOT
TepMOIapy NEPUOIUYECCKUMU UMITYJIbCAMU TOKA, a B MPOMEKYTKH BPEMEHHU
MEXKy UMITYIbCAMU MPOBEPSIOT HATTUYUE TEPMO 3 JI.C.

20. I[TpuHIMTI HEMPEPBIBHOCTH MOJIE3HOTO JIEUCTBUS

a) Bectu paboTy HenpepsIBHO (BCE 4acTH 00BEKTa JOJKHBI BCE BpeMsl paboTaTth ¢
MIOJTHOM HAarpy3Kom).

0) YcTpaHuTh X0I0CThIE U MPOMEXKYTOUHBIE X016 [[prMepbl. ABTOpCKOE
cBuneTenbcTBO No 126440. Criocod MHOTOCTBOIBHOTO OYPEeHHS] CKBAKUH JIBYMS
koMmIiekTamu TpyO. [Ipu oqHOBpeMEeHHOM OypeHHH IBYX-TPEX CKBaKUH

MPUMEHSIOTCSI POTOP C HECKOJIBKUMHU CTBOJIAMH, BKIIFOUAEMBIMU B PabOTy
HE3aBUCUMO JIPYT OT JIPYyTa, U JIBa KOMIUIEKTa OyPHIbHBIX TPYO, MOOUYEpPEIHO
MIOTHUMAEMBIX ¥ OIYCKAEMBIX B CKBOXHHBI JUISI CMEHBI OTPa0OTaHHBIX JOJIOT.
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Omnepanuu Mo CMEHe JOJIOT COBMEIIAIOTCS BO BPEMEHHU C aBTOMATHYECKUM
OypeHUEeM B OJTHOM U3 CKBAXKUH.

ABTopckoe cBuieTenbeTBO Ne 268926. Criocod TpaHCHOPTUPOBKHU caxapa-chiplia
Ha CyJaX, OTJIMYAIOLIUNACS TEM, YTO C LEJIbI0 CHUKEHUS CTOUMOCTH
TPAHCIIOPTUPOBKU MYTEM YTUIIU3AIUUA CBOOOHBIX MPOOETOB UCTIOIB3YIOT
TaHKEPbI, KOTOPBIE TIOCII€ PA3TPy3KU OT HEPTETPOIYKTOB UITU JPYTUX KUIKUX
Ipy30B, OUUCTKH U 00paOOTKHU MOIOIIMMHU CPEACTBAMU 3arpy>Kal0T CaxapoM-
CBIPIIOM.

21. ITpuHUMI TPOCKOKA

BecTu npoiiecc win OTeabHbIE ero dTamnbl (HalpuMep, BpeIHbIE WU OMaCHbIE) Ha
OO0JIBIION CKOPOCTH.

[Tpumepsl. ABTOpckoe cBuaeTenbcTBO Ne 241484. Criocob CKOpOCTHOrO Harpena
METAJJIMYECKHUX 3ar0TOBOK B MIOTOKE Ia3a, OTINYAIOIIUNACS TEM, UYTO C LENIBIO
HOBBILIEHUSI IPOU3BOIUTEIBHOCTH U YMEHBIIEHUS 00€3yIJIEpOKUBAHUS T'a3
HOJIAI0T CO CKOPOCThIO He MeHee 200 m/ceK, Mpu COXPAHEHNH IOTOKA IOCTOSTHHBIM
Ha BCEM ITPOTSHKEHUH €r0 KOHTAKTa C 3arOTOBKaMHU.

ABtopckoe cBuerenbeTBo Ne 112889. Tlpu pasrpyske naayOHOro JiecoBo3a ero
HAKPEHSIOT C MOMOIIIBIO CyIHAa-KpeHO-BaTes. UToObI B BO/Iy CBAJIWIICS BECH JIEC,
MPUXOJIUTCS CO37aBaTh OOJIBIIION KPEH JIECOBO3a, a 3TO onacHo. [Ipenmaraemplii
Croco0 COCTOUT B TOM, YTO JIECOBO3 OBICTPO («PBIBKOM») HAKPEHSAIOT Ha
HeOoJIbIIION yroJi. Bo3HuKaeT AuHaMuuecKasi Harpyska, v Jiec pa3rpykaeTcs npu
HEOOJIBIIIOM YTJI€ KpEeHa.

[Tarent ®PI" Ne 1134821. YcrporicTBo s pa3pe3aHus TOHKOCTEHHBIX
MJIaCTMACCOBBIX TPYO OosbIioro auametpa... OCOOEHHOCTh YCTPOMCTBA - HOXK
paccekaet TpyOy Tak ObICTPO, UTO OHA HE yCHeBaeT 1ePOpMHUPOBATHCH.

22. ITpuHIMO «0OpaTUTH BPE/ B TIOJIb3Y»

a) Ucmons30Bath BpeHbie GakTOphI (B YACTHOCTH, BPEAHOE BO3/ICHCTBHUE CPEIIBI)
JUTSI TIOJTYYEHUS TTOJIOKUTENHHOTO 3 deKTa.

0) YcTpanuTh BpeaHbIi (DaKTOP 3@ CUET CIOKEHUS C APYTUM BPEIHBIM (PaKTOPOM.
B) YCWINTH BpeHbIN (haKTOP 10 TAKOM CTENIEHHU, YTOOBI OH mepecTai ObITh

BpPEIIHBIM.
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[Tpumepsl, UneH-KoppecnoHACHT AKaJEMUN HAyK

CCCP II. Bonoraus B ctatbe «IlyTh yueHoro» («JIeHuHrpaackuil anbmaHax,
1953, Ne 5) nucain, 4To e1e B -ABAALATHIX T'0JIaX OH 3aJ1aJCs LEJbI0 TPUMEHUTD
TOKH BBICOKOM 4acTOTHI Jyisl HarpeBa Merauia. OnbIThl MOKa3aly, YTO METaJLI
HarpeBaeTcs JIUIIb ¢ TOBEPXHOCTU. TOK BBICOKOM YaCTOTHI HUKAaK HE YJaBaJIOCh
«3arHaThy» B ITyOb 3aTOTOBKH, U OMBITHI Mpekpatwiiv. Briocneactsuu Bonoraun He
pa3 coxalies, 4To He UCIOJIb30BaJ ATOT «OTPHUIATEIbHbIN YD PEeKT:
MPOMBIIIJIEHHOCTh MOTJIa ObI IMTOJIYYUTh METOJ BBICOKOYACTOTHON 3aKaJIKU
CTaJIbHBIX JICTAJICH HAa MHOTO JICT PaHbIIE, YeM OH ObLT MPEJIJI0KEH B
JICUCTBUTEIILHOCTH.

34

[To-unoMy cioxunack cynb0a apy- Puc. \8 I[IpuHImn «06-roro BeIIAIONIIETOC
U300pETEeHHUS - PATUTH BPEJl B MOJIB3Y», IEKTPOUCKPOBON 00pabOTKH MeTalIa.

b. P. JIazapenko u U. H. Jlazapenko paboranu Haa mpobdsieMoit 60pbObI ¢
AIIEKTPOIPO3UEH METAIIIOB. DINEKTPUICCKUHN TOK «pa3bean» METAI B MECTE
COTMPUKOCHOBEHHMSI KOHTAKTOB PeJie, M C 3TUM HUYETO HE yIaBaJIOCh c/enath. boiu
UCIIPOOOBAHBI TBEP/IBIC M CBEPXTBEPIbIC CIIABHI - U BCE 0€3pe3yabTaTHO.
UccnenoBarenu mbITAIMCh TOMENIATh KOHTAKTHI B Pa3IMYHbIC )KUIKOCTH, HO
paspylieHHe 1UI0 ellle MHTCHCUBHEE.

OpHaxx1bl ©300peTaTeN NOHIIN, YTO ATOT «OTPULATENbHBIN 3(PPEKT» MOKHO
I71e-TO IPUMEHUTH C MOJIb30M, U BCS padoTa Molia Tenepb B Ipyrom
HarnpaBiienuu. 3 anpenst 1943 rona nzoOperarenu Moayuuiivi aBTOPCKOE
CBUJETEIBCTBO HA AJIEKTPOUCKPOBOI cr1ocod o0paboTKu MeTasia.

ABtopckoe cuzerenbeTBo Ne 142511. Ha puc. 18, A nokazaHo noaBuxHOE
COCMHEHHUE JIBYX YacTeH IIEKOBOM IpoOmiku. [ToABMKHOCTh TOCTUTAETCS
Onaronaps cepuueckoi popme uyryHHOro HakoneuHuka. [lleiika storo
HaKOHEYHHUKa- camoe c1ab0e MECTO KOHCTPYKIMHU, 3/1€Ch OOBIYHO U IPOUCXOIUT
13JI0M. MOHO, KOHEYHO, IPUHATH MEpHI I NIpeloTBpaleHus uziaoma. Hy a
€CJIM MBI 3apaHee YMBIIUIEHHO «CIIOMaeM» HaKOHEYHUK? Toraa oH nmpeBpaTuTcs B
HUIMHAPUYECKYIO BTYJIKY, KOTOPYIO YK€ HEBO3MOXKHO ciioMatsh (puc. 18, b).
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i
Kabens

ABTtopckoe cBuneTenbcTBO No 152492, JIns 3amuThl MOJ3EMHBIX KaOSThHBIX
JMHUHN OT MOBPEXKICHUM, BHI3bIBAEMBIX 00pPa30BaHUEM B IPYHTE MOPO-3000MHBIX
TPEILHH, 3apaHee MPOPBIBAIOT Y3KUE MPOPE3U («TPELIMHBI») B CTOPOHE OT TPACCHI
kabens (puc. 19). Puc. 19 HckyccTBEeHHBIE «TPEIIMHBDY - IPOPE3H MPEAOXPAHSIIOT
- Cam 1o ce0e ATOT MPUHIUIT TTPOCT: HAJO IOMYCTUTh TO,9TO KaXKeTCs
HEJIOMYCTUMBIM,- yCTh ciryuutcsi! Ho TyT Mbicib nu3o0perarens 4acTo
HATAJIKUBAETCS HA IICUXOJIOTMYECKHUI Oapbep.».

23. llpuHumMn oOpaTHOM CBA3U
a) Beect 00paTHYIO CBSI3b.

0) Ecniu oOpatHast cBsi3b €cTh - UBMEHUTH ee. [Ipumepsl, ABTOpCKOE
cBuzeTesbcTBO Ne 283997, Buy*

TPH rpaupHU BeTep 00pa3yeT HUPKYJIALMOHHBIE 30Hbl, YTO CHUXKAET IITyOUHYy
OXJIaXKJEHUS BOJbl. YTOOBI MOBBICUTH 3()(PEKTUBHOCTD OXJIAXKIEHUS, B CEKIIUIX
I'PaJMPHU YCTAHABJIMBAIOT TEMIIEPATYPHBIE TaTUUKU U 110 UX CUTHAJIAM

ABTOMATH4YCCKH U3MCHAIOT KOJINYCCTBO HOHaBaCMOﬁ BOJBI.
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ABtopckoe cuaeTenbeTBo Ne 167229. Crioco0 aBTOMaTHYECKOTO 3aITycKa
KOHBENEpa, OTINYAIOIIMICS TEM, YTO C LENbI0 SKOHOMUH JJIEKTPOIHEPTUH,
noTpedIsieMOil B MOMEHT 3allyCka KOHBEUEpPHOT O ABUTATENS, UBMEPSIOT
MOIIIHOCTh, TOTPEOIISIEMYIO IBUTAaTeNIeM KOHBeMepa BO BpeMsi paboThl, PUKCUPYIOT
€€ B MOMEHT OCTaHOBKH KOHBEHepa H MOJTYYEHHBII CUTrHaJ, 00paTHO
IIPONIOPLUMOHAJIBHBIN BECY MaTE€pUaIa HA KOHBEKWEPE, MOJA0T Ha ITyCKOBOM
JIBUTATENIb B MOMEHT 3allyCcKa KOHBelepa.

ABTtopckoe cBuaeTenbcTBO Ne 239245, Criocod aBTOMaTHYECKOTO PETYIMPOBAHNUS
npoliecca peKTUu(hUKaIUU MyTeM BO3JCHCTBUS HAa PACXO/]] OPOIICHHS B KOJIOHHY B
3aBUCHUMOCTH OT TEMIIEPATYPHI U IABJICHUS HA BBIXOJE MPOIYKTA, OTIUYAIOIIUICS
TEM, YTO C LEJIbI0 CTAOUITM3AIMU COAEPKaHUsI OJHOTO U3 KOMIIOHEHTOB B
TPEXKOMIIOHEHTHOW CMECH JOTIOJIHUTEIILHO BBOIST KOPPEKIIHIO M0 yACIbHOMY
BECY BBIXOJHOTO MIPOJIYKTA.

24. ITpuHUMI «TIOCPETHUKA»
Hcnonb30BaTh NPOMEKYTOUHBINA OOBEKT-IEPEHOCUHK.

[Tpumepsl. ABTOpckoe cBuaetenbeTBo Ne 177436. Ciocob moaBoaa
AIIEKTPUUECKOTO TOKA B KUJIKHN METAILJI, O T-TUYAIOIIHIICS TEM, UTO C IEIBIO
CHUKEHUS DJICKTPUUECKHUX MOTEPHh TOK K OCHOBHOMY METAJLITY TTOJABOIST
OXJIQXKTaeMBIMHU AJICKTPOJIAMHU YePe3 MPOMEKYTOUHBIN KUIKHN METaIL,
TeMITepaTypa TUIaBJICHUS KOTOPOTO HUXKE, a ITIOTHOCTh U TeMIIepaTypa KUTICHHSI
BBIIIIE, Y€M Yy OCHOBHOT'O MeTalljIa

Astopckoe cBuserenbeTBo Ne 178005. Criocob HaHeceHus JIeTy4ero MHruouropa
aTMOC(EepHON KOPPO3HUH HA 3alMILAEMYI0 TIOBEPXHOCTh, OTIMYAIOLIUNCS TEM, YTO
C LEJbIO MOJMYYEHUSI PABHOMEPHOT'O MOKPBITUS BHYTPEHHUX MTOBEPXHOCTEMN
CJIO’KHBIX JIETAJIEN Yepe3 NOCIEAHNUE IPOLYBAOT HArPETHINA BO3AYX, HACHIIICHHBIN
napamMy HHTuOuTOpA.

25. IlpuHnun camoo0CTy KUBaHUS

a) OOBexT JOJDKCH CaM ceos O6CJIy)KI/IBaTB, BBIITOJIHSASA BCIIOMOT'aTCIBHBIC U
PECMOHTHBIC OIICpallu

0) Mcnonb3oBath 0TX0/1bl (3HEPTHH, BellecTBa). [Ipumepsl. ABTOpCKOE
cBugeTenbcTBO Ne 261207, Ipo-

OEeMeTHBIN armapar, KOpIyc KOTOporo o0JIMIIOBaH U3HYTPU U3HOCOYCTOMYUBBIMU

IIJINTaMH, OTJII/I‘IaIOIHHI;’ICSI TCM, 4TO C L CJIBIO ITOBBIIIICHUA CTOMKOCTH 06J'II/IHOBKI/I
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TUTUTHI BBITIOJTHCHBI B BUJIE MArHUTOB, YACPKUBAIOIINX HA CBOSH TOBEPXHOCTHU
3aIUTHBINA clIoM apodu. Ha creHkax apoOeMeTa BO3ZHUKAET, TAKUM 00pa3oMm,
MOCTOSTHHO OOHOBJISIEMBIN 3aIIUTHBIN CIION JPOOH.

ABtopckoe cBuierenbeTBo Ne 307584, Criocob coopykeHusl KaHaJIOB
OPOCUTEJIBHBIX CUCTEM U3 COOPHBIX JIIEMEHTOB, OTJIMYAIOIIUNCS TEM, UTO C IEJIBIO
YIPOILECHUS TPAHCTIOPTUPOBKHU U3ACIIHMI MOCJIE MOHTAaXKa HAYAJIbHOTO y4acTKa
KaHaJla €ro TOPIIbl 3aKPhIBAIOT BPEMEHHBIMU uadparMamMu, TOTOBBIM y4acTOK
KaHaJia 3aTOIUISIIOT BOJOW U MOCIEAYIOIINE 3JIEMEHTBI, TAK)KE 3aKPBITHIE C TOPLIOB
BPEMEHHBIMH AuadparMaMu, CIUIABISIOT M0 3TOMY YYacTKy KaHaja.

ABtopckoe cBuieTenbeTBo Ne 108625. Crioco6 oxnakaeHus MOTyTPOBOHUKOB
JTUOOB, OTJIMYAIOIIHNICS TEM, YTO C IEJIbIO YIYUIIEHUS YCIOBUM TEIIOOOMEHa
PUMEHSICTCS TTOTYIIPOBOHUKOBBIN TEPMOIIIEMEHT, pa00OYMM TOKOM KOTOPOTO
SIBJISIETCS TOK, MPOXOISIIINI uepe3 U0/ B MPSIMOM HaINpaBICHUH.

26. [IpyuHIMI KOTUPOBAHUS

a) BmecTo HeOCTYNHOT 0, CJI0KHOTO, I0POTOCTOAIIET0, HEYTI00HOTO HIIH
XPYIKOT0 00BEKTa UCIIOJIB30BATh €0 YIPOIICHHBIC U JCIIECBbIC KOIIUU.

0) 3aMmeHUTh OOBEKT UM CUCTEMY OOBEKTOB UX ONTUYECKUMH KOTTHSIMU
(n300paxenusimMu). Micnonb30BaTh mpu 3TOM U3MEHEHHUE MaciTada (YBETUYHUTh
WJIM YMEHBIIUTH KOIUN).

B) Eciii ncnonb3ytoTcs BUAUMbBIE ONTHYECKUE KOTTUH, IEPEUTH K KOTTHSIM
uH(PAKPACHBIM WIH YIbTPA(PHOIECTOBBIM.

[Tpumepsnl. ABTOpckoe cBuaeTeancTBo Ne 86560. Harnsanoe yuebHOe mocodue 1o
re0/1€31H, BHIIIOJIHEHHOE B BUIE HAITMCAHHOTO HA MJIOCKOCTHU XYJ10KECTBEHHOTO
MaHHO, OTJIMYAIOIIEECS TEM, YTO C LEJbIO MOCIEAYIOEN Me01e3UUECKO ChEMKH C
MAaHHO W300paXEHUSI MECTHOCTH OHO BBHITIOJTHEHO 1O JaHHBIM TaXEOMETPUUECKON
ChEMKH U B XapaKTEPHBIX TOUKAX MECTHOCTH CHA0KEHO MUHHUATIOPHBIMU
re0JIE3UNYECKUMU PEUKAMMU.

NHorma Heobxoaumo (1y1st ©3MEPEHUH WIIH KOHTPOJIS ) COBMECTUTH J1Ba 00BEKTa,
KOTOpbI€ (PM3HUECKH COBMECTUTh HEBO3MOXKHO. B 3THX cityyasx nenecooOpa3HO
MPUMEHSITh ONTHYEeCKKUE Konuu. Tak Obl1a, HApUMEp, pellieHa 3aa4a
POCTPAHCTBEHHBIX U3MEPEHHUI Ha PEHTI€HOBCKUX CHUMKAX. OOBIYHBIIM
PEHTI€HOBCKUI CHUMOK HE MO3BOJISIET ONPEIETUTh, HA KAKOM PACCTOSHUU OT
MOBEPXHOCTH TeJla HaxoAuTcs ovar 3a0oneBanus. CTepEOCKOMUYECKUE CHUMKH
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AT 00bEMHOE N300PAKEHNE, HO U B 3TOM CIIy4ae U3MEpPEHUs IPUXOJUTCS BECTU
Ha TJ1a3: BeIb BHYTPU Teja HeT MaciuTaOHou nuHelku! HyxHo, Takum 00pazom,
«COBMECTUTH HECOBMECTUMOE»: TEJIO YEJIOBEKA, ITOABEPIHYTOTO IPOCBEYMBAHHIO,
Y MacIITaOHYIO JIUHEUKY.

HoBocubupckuii uzodperarens ®. . AkceHoB pemn 3Ty 3aga4y, IpUMEHUB
MeTto ontudeckoro copmenienus. [To cnocoby ®@. U. AxcenoBa
CTEPEOCKONUUYECKHUE PEHTTEHOBCKIUE CHUMKH COBMELIAIOTCS CO
CTEpEOCKONMUYECKUMH e CHUMKaMHU perieryaToro kyoa. PaccmarpuBas B
CTEPEOCKOI COBMEIIICHHbIE CHUMKH, Bpad BUJIUT «BHYTPH» OOJIBHOIO PEIIeTYAThIH
KyO, UTparoIuil -poJib MPOCTPAHCTBEHHOTO MacIITaoa.

BooOmie, BoO MHOTHX CiIy4asiX BBITOJHEE OIEPUPOBATH HE C OOBEKTAMH, a C X
ontuueckumu konusimu. Hampumep, kanazackas gupma «Kprorep [anmy»
MOJIB3YETCS CTenaIbHON (POTOYCTAaHOBKOM it oOMepa OpeBeH, MEePeBO3UMBIX Ha
XKeJe3HOA0pOoKHbIX MmaTdopmax. [To nanubM pupmel, pororpaduueckuii oomep
O6astancoB pa3 B 50-60 ObicTpee pyyHOro, OTKJIOHEHUE Ke PEe3yIbTaTOB
(doTrooOMepa OT TaHHBIX TOYHOTO IojIcUeTa He peBbilIaeT 1-2%.

Eme onvH nHTEpECHBIA IPUMED:

ABtopckoe cBuieTenbeTBO No 180829-HoBbIN c1oc00 KOHTPOIISI TOBEPXHOCTH
BHYTPEHHUX IOJIOCTEN chepuueckux aeranel. B getanb HanmuBaOT
MaJIOOTPAKAOUIYIO KUIKOCTh U, MOCIEA0BATEIBHO MEHSIS €€ YPOBEHD,
npou3BoAIT GororpadupoBaHre HA OJUH U TOT K€ KaJp I[BETHOH ieHku. Ha
CHUMKE ITOJIY4Yar0TCsl KOHIIEHTPUYECKHE OKPY)KHOCTU. CpaBHUBAs NOCIIE
yBEJIUYEHUS (B MPOEKIIMOHHOM CUCTEME) MOJIyYEHHBIE 3TUM CIIOCOOOM JIMHUU C
TEOPETUUECKUMHU JIMHUSIMH YepPTEkKa, C OOJIBIION TOUHOCTHIO ONPEEISIOT
BEJIMYHMHY OTKJIOHEHHS (POPMBI I€TaJIN.

27. lemieBasi HEAOJITOBEYHOCTh B3aMEH JIOPOTOM JOJTOBEYHOCTH

3aMEeHUTh A0POroil 00BEKT HAOOPOM JICIIEBBIX OOBEKTOB, TOCTYIUBILIKCH MTPU
HTOM HEKOTOPBIMH KauecTBaMu (Harpumep, JOJTOBEYHOCTHIO).

[Tpumepsr. [IpaBuna acenTuku TpeOyIOT, 9TOOBI KUTITICHUE MITPULIA C UTITAMH TSI
UHBEKIIUU MTPOIOIIKAIIOCH HE MeHee 45 MUHYT. MeXy TeM BO MHOTHX CITy4asx
ObIBaeT HEOOXOAMMO BBECTH JIEKAPCTBO Kak MOKHO ObicTpee. Bo Beecoroznom
HAyYHO-UCCIIEIOBATEILCKOM HHCTUTYTE MEIUIIMHCKAX HHCTPYMEHTOB U
000pyI0BaHUs CO3/1aH HMIMPUI-TIOOHK 711 OJHOPA30BOTO MOJIb30BAHUS. DTO

TOHKOCTEHHBIN COCY/1 U3 MJIACTMACCHI, HAa TOPJIOBUHE KOTOPOI'O yKpeIieHa
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CTEpWJIbHAS UTJIa, 3alHUINEeHHAs KojmadykoM. Kopmyc mmpuia-Troonka B
3aBOJICKHMX YCJIOBHUSIX 3aIOJTHACTCS JICKaPCTBEHHBIM IPEIapaToM H 3allanBacTCs.
Tako¥# mmpuIr MOXKHO MMPUBECTH B TOTOBHOCTh OYKBaJILHO 33 CYMTAHHBIC CEKYH/IbI
- JUTSI TOTO IOCTATOYHO JIMIIh CHATH KOJIMAuOK, MPUKPBIBAIOIIHIA UTITy. Bo Bpems
WHBEKINH JIEKAPCTBO M3 TIOOMKA BBIIABIMBACTCS, TIOCTIC YETro UCTIOIb30BAHHBIN
MIMPUI-TIOOUK BEIOPACHIBAIOT.

35

[Tatent CIIIA Ne 3430629. Ilenenka oqHOpa30BOro UCHoJib30Banus. CoaepKUT
HaIOJHUTENb TUIA TPOMOKALIKH.

CYHICCTBYCT MHOTO ITaTCHTOB TAKOI'O TUIIA: HA OAHOPA30BbLIC TCPMOMCTPHEI,
MYCOPHBIC MCIIIKH, 3}/6HBIC mICTKHU U T. 1.

28. 3aMeHa MEXAHUYECKOM CXEMBI
a) 3aMEHUTh MEXaHUYECKYIO CXEMY ONTHYECKOM, AKyCTHUECKOW UJTU «3al1aXOBOW».

0) Mconp30BaTh 3JEKTPUIECKHE, MATHUTHBIC U DJICKTPOMArHUTHBIC TTOJIS IS
B3aUMOJIEUCTBUS C 00OBEKTOM.

B) [lepeiiTul OT HEMOABMXKHBIX MO K IBIXKYIIUMCS, OT (DUKCUPOBAHHBIX - K
MEHSIOIIMMCS BO BPEMEHH,

L]
f

oy T S i g AT o

Puc. 20 B a10i1 BUHTOBOI1 nape raiika ABUXKETCS O€3 TPEHHs], 3a CUET

BSaHMOHGﬁCTBHH QJICKTPOMAIrHUTHBIX MOJICH.

OT HECTPYKTYPHBIX - K UMEIOIITUM OMpPEACICHHYIO CTPYKTYpY. I') Mcronbs3oBaTh

0JIS B COYETaHUM C eppOMarHUTHBIMU yacTuiamu [Ipumepsl. ABTOpckoe

cBueTeNbeTBO N2 163559, Crioco6 KOHTPOJIS U3HOCA TTOPOI0pa3pyIIaroIIero

WHCTPYMEHTA, HAlIpuUMepP OypPOBBIX JIOJIOT, OTIUYAIOIIUIICS TEM, UTO C IEIIbIO
152



YHOPOICHUA KOHTPOJIA B Ka4CCTBC CUTHAJIM3AallMU U3HOCA IIPUMCHAIOT
MOHTHUPYCEMBIC B TCJIC JOJIOTA aMITyJIbl C PE3KO MMaxXy4YnuMHU XUMHUUYCCKUMU
BCUICCTBAMU, HAIIPUMCEP C OTHJI-MCPKAIITAHOM.

ABtopckoe cBujierenbeTBo No 154459, HensnammBaemasi BUHTOBas napa (puc.
20). BunToBas mapa cocTouT U3 BUHTA 1, B pe3b0y KOTOPOTO yJIOkKEeHa

oOMoTKa 2, ¥ raiiku 3 ¢ 0OMOTKOM 4. BUHT U raiika pacrosoKeHbl ¢ 3a30pOM
Mexay HUMU. ["aiika 3 5KeCcTKO CBsi3aHa C MOJIBHXKHBIM y3JI0M CTaHKa WM Mpudopa.
[Tpu mpoxoxkaeHnu ToKa Mo 0OMOTKaM 2 1 4 BOKPYT HUX CO3/Ial0TCSI MAaTHUTHBIE
1oJisi. 3aMbIKaHUE 3TUX MOJIEN MPOUCXOAUT COOTBETCTBEHHO U€pe3 raiiky W BUHT,
MPUYEM MAarHUTHBINA MOTOK JJOCTUTAET MAKCUMaJIbHOW BEJIMUUHBI MIPU
COBMEIIICHUU BUTKOB BUHTA U TalKHU.

HpI/I BpalliCHUH BUHTA MarHUTHbBINA OTOK MCXKAY CMCCTUBIIUMHUCA OUH
OTHOCHUTCIIBHO JPYTOro BUTKaMU 0OMOTOK BHHTA U TalKH HCKPUBJACTCA U, KaK
CICACTBUC, BOSHUKACT YCHUIINC, CTPEMAIICCCA BOCCTAHOBUTD IICPBOHAYAIIBHOC
B3aMMHOC PAaCIIOJIOKCHUC BUTKOB. 910 YCHUIINEC U 6yI[CT BBI3BIBATH ITOCTYNATCIIBHOC
MNePeMCIICHNUC ramiky ¢ IMOABH’KHBIM Y3JIOM.

Hanunuwne 3a30pa Mex 1y BAHTOM U FAMKOM MO3BOJISIET 3HAYUTEIIBHO MIPOJIATH CPOK
CITy>kObl BUHTOBOM Mapsbl, CAeNaTh UX MPAKTUYECKU HEU3HAIITMBAEMbIMHU.

«Ha oHOM 3aBojie Aenany CBEPXbIOBEIUPHYIO 10 TOHKOCTH padoTy: muIudoBann
CTEHKH OTBEPCTHS AUAMETPOM B MOJIMHIITTUMETPA.

Jl5ig Takoi onepanuy M3roTOBUINM MUHHUATIOPHBINA UTH-(OBAIBHUK THAMETPOM B
JIBE JECATHIX MUJUIUMETPA, OOCHIIAHHBIN aIMa3HON MbUIBIO.

WNHCcTpyMEHTHK 3TOT Bpaljana MHeBMaTU4ecKas TypOruHa co ckopoctero 1000
00opoToB B cekyHay! Kpome Toro, nu-¢GpoBaibHUK JBUTAJICS MO KOHTYPY
OTBEpPCTHUSI, 00XOs ero Kaxxayro MuHyTy 150 pa3. Pabouuii ObL1 HE B cuilax
NPOHHUKHYTH B3TJISZIOM B 30HY 00pabOTKH, HE MOT YJIOBUTh MOMEHT, KOT/1a
KPOXOTHBIH HHCTPYMEHT Kacaiycs aerand. Pabouuii To 3aTsruBani mporecc
00pabOTKH, TO KOHYAJI €r0 CIUIIKOM PaHO, B 000MX CITydasiX JeTalH IUTH B Opak.

Cobupanuce yxe KOHCTpPYHUpPOBaTh YHUKAIbHBIN cTaHOK-aBTOMatT. Ho
M300peTaTenbCKasi MbICIb HAILIA TPOCTOM BBIXO: A€TaJIb U30JUPOBAIA OT CTAHKA,
MPUCOCIMHUIIN K HEH OJIMH TOJIOC DJIEKTPOoOaTapeKu, a IPyroi MOJ0C MOABEIHN K
CTaHKy. B 1iens BKIFOYWINA YCUIMTENb U TPOMKOTOBOPHUTEIND. Ternepb, Kak TOJIbKO
WHCTPYMEHT KacaliCsl I€Talu, TPOMKOTOBOPUTEIb «BCKpUKUBAIDY. Kpruaniuii

CTaHOK HM3JaBall 3BYKH, I10 KOTOPBIM MOZKHO OBLI10 CYAUTH 1 O TOM, KOT'1d
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Ha4daJlaCb H_U'II/I(l)OBKa, M O TOM, KaK OHa MMPOXOAUT,- TOHAJIBHOCTb 3BYKa MCHJIACh»
1.

ABtopckoe cBuieTenbeTBo Ne 261372, Criocob npoBeieHust MPOIeCCOB, HAPUMEP
KATAUIUTUYECKUX, B CUCTEMAaX C JIBUKYIIMMCS KaTaINU3aTOPOM, OTINYAIOIIUICS
TEM,

4TO C LCJIBIO PAaCIINPCHUSA obacTu IMPUMCHCHHUA CO31ar0T JABHXXYIICCCA
MArdiuTHOC I10JIC 1 IIPUMCHAIOT KaTaJIn3aTop C (beppOMaFHI/ITHBIMI/I CBOMCTBAMH.

AsTtopckoe cBuaetenscTBO Ne 144500. Crioco6 nnTeHcnpuKanuu TerooOMeHa B
TpyOUYaThIX 3JIEMEHTAaX MOBEPXHOCTHBIX TETNIOOOMEHHUKOB. .. OTINYAIOIIUCS
TEM, UTO C 1[€JIbIO OBBILIEHUS KOA(PPUIIMEHTA TEMIO0TAa4U B TOTOK
TEIUIOHOCUTENS BBOAAT (PeppOMArHUTHbIE YaCTUILIbI, IEPEMEILAIOLINECS IO
JENCTBUEM BpPALIAIOLIEr0Cs MArHUTHOTO T0JIS IPEUMYILIECTBEHHO Y CTEHOK
TEIUI000MEHHUKA, JJIsl pa3pyIIeHUs U TYypOyIU3aliH IOrPAHUYHOTO CJIOSI.

@OpaHIy3CKUHU MAaTEHT

No 1499276. Tlocne oOpaboTKu JeTaneil B raaTOBOYHBIX OapabaHax WK
BHOPAITMOHHBIX YCTAHOBKAX JCTAIM HYKHO OTACIIUTH OT a0pa3MBHBIX 3epeH. Ecim
JETaJIM KPYITHBIC, 3TO ClIeJIaTh HETPYIHO, €CJIU OHH (PeppOMarHUTHBIE, KX MOXKHO
BBUJIOBUTH Ha MATHUTHBIX cermaparopax. Ho ecnu meranu He o0mamaroT
MarHUTHBIMH CBOMCTBaMH, a IO pa3MepaM He OTJIMYAOTCS OT aOpa3uBHBIX
3epHbIiek? [1o mTanHOMY H300pETEHUIO 3a/1a4a PEIaeTCs TeM, 9YTO abpa3uBy
MIPUIAIOT MAaTHATHBIE CBOMCTBA. DTO MOXKHO C/IENIaTh CIIPECCOBBIBAHUEM WITH
CIIEKaHHEM CMECH a0pa3MBHBIX 36pEH U MAarHUTHBIX YAaCTHII - CTPYKEK, KPYITUHOK
U T. II., @ TAK)KE BHEJPCHUEM MX B ITOPBI aOPa3nuBOB.

29. Ucnonp30BaHnE MHEBMOKOHCTPYKIMI U TUAPOKOHCTPYKLUI

Bwmecto TBepapIx yacTeil 00bEeKTa UCIIOIb30BaTh ra3000pa3HbIe U KUKUE:
HaJyBHbBIEC U THIPOHATIOIHSAEMBbIE,
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PHuc. 21. BMecTo MacCUBHOM JILIMOBOM TPYOBI - X KypHOE COOPYKEHHUE: TT0JIast
CIIMpajb, UMEIOIIAas Ha BUTKAX COIUIA, YepPE3 KOTOPBIE MOJAETCS CHKATHIN BO3IYX,
00pa3yroNuii «CTEHKY.

BO3AYHIHYIO IMTOAYHIKY, THAPOCTATHUYCCKUC U THAPOPCAKTHBHBIC.

[Tpumepsrl. ABTOpckoe cBuaeTenbcTBO Ne 243809. [ens n3obperenus -
YIIy4IIEHUE TATU U YBEJIMYEHUE BHICOTHI PACCEMBAHUS OTBOJAUMBIX T'a30B. DTO
JOCTUTAETCS TEM, UTO KOpIyc TpyOsI (puc. 21) o6pa3zoBaH KOHUYECKON CIUPAITIBIO
/, IOJIbIE BUTKHA KOTOPOM UMEIOT COIIa 2 U COSAMHEHBI C TIOJIBIMU

ornopamu 3, CBOOOHBIE KOHIIBI KOTOPBIX, B CBOIO OUEPE/lb, TPUCOEIUHEHBI K
KOMIIpeccopy 4.

[Ipu BrIIFOUEHHHM KOMIIpEccopa 4 BO3AYX, MOJJHUMASACH 1O/ JABJIEHUEM 10
onopam 3, ONaJlaeT B CIIUPAIbHBIE BUTKH KOPITyCa U, BBIPBIBASICh U3
comnen 2, co3/1aeT BO3AYIIHYI0 «CTEHKY.

ABtopckoe cBuaeTenbcTBO Ne 312630. Crioco0 oKpacku KpymHOTa0apUTHBIX
U3JIeJIUN paclbUICHUEM C YJAJICHUEM MMapOB PACTBOPUTEIIS U OKPACOYHOI'O TyMaHa
yepe3 BEHTUISIIMOHHYIO 3aCaChIBAIOTYI0 CUCTEMY, OTJIUYAIOIIUICS TEM, YTO C
LEJIbI0 YMEHBIIIEHUS MPOU3BOACTBEHHBIX IIJIOIIAJIe BOKPYT OKPAIIUBAEMOTO
W3ENUs CO3al0T BOCXOISIIYIO HA BHICOTY, MPEBBIIIAIONIYIO BHICOTY U3JETHS,
BO3/YIIHYIO 3aBECY, BEPXHUE KOHIIbI KOTOPOU 3aBUXPSIOT MTOCPEICTBOM
HaMoJbHOM BEHTUJISIIMOHHOM 3aCaChIBAIOIICH CUCTEMBI.
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N300peTeHne 310 Mpeo10IeBaeT TAKOE Ke TEXHUIECKOE TPOTUBOPEUHE, YTO U B
npeasiTymeM ciaydae. [103ToMy moxoXku U pemeHus: THEBMOCTEHKA BMECTO
AKECTKOM Tpy000O-pa3HOM Orpajbl.

ABTopckoe cBuaeTenbcTBO Ne 264675, Onopa aiis cheprudeckoro pesepByapa,
BKJTFOYAFOIIIasi OCHOBAHUE, OTIIMYAIOMIASICS TEM, YTO C IEIbI0 CHUKEHUS
HaIPsHKCHUH B 000JI0UKE pe3epByapa OCHOBAHUE OTOPHI BHIITOJIHEHO B BHJIC
3aIOJTHEHHOTO JKHJIKOCTBIO COCYa C BOTHYTOW KPBIIIKON M3 3JTACTUIHOTO
MaTepuaiia, mpuHuMaroiei Gopmy onupaemMoii Ha Hee 000JI0YKH pe3epByapa.

A BOT JIBOMHHMK 3TOTO U300pETECHHS - aBTOPCKOE CBUIETEIHCTBO Ne 243177,
VYerpoiicTBo Ju1s Iepeaadr YCHIUKM OT OMOPBI KOTpa Ha (PyHIaMEHT,
OTJIMYAFOIIEECS TEM, UTO C IIEIbI0 00ECIICUCHHS] PAaBHOMEPHOCTH TIepeaun
JaBJIeHUs Ha ()YHIAMEHT OHO BBITIOJTHEHO B BHJIC INIOCKOT'O 3aMKHYTOT'O COCY/a,
3aII0JIHECHHOT'O )KUAKOCTEIO.

HHTepecHo, CKOIBKO €111e aBTOPCKUX CBUJIETENBLCTB OYyJI€T BbIJAHO HAa IPUMEHEHHUE
OJIHOTO M TOT0 K€ TUIIOBOTO IpHeMa: €Ciu A TOJDKHO AaBUTh Ha b paBHOMEpHO,
HOJIOKHU MEXY A U b )KUIKOCTHYIO MOIYIIKY. ..

30. Mcnons3oBanue ruOKMX 000JI0UYEK M TOHKUX IUIEHOK,

a) BMecTo 00BeMHBIX KOHCTPYKITUN UCIIOJIB30BATh THOKHE 000JI0YKH U TOHKUE
TUICHKHU.

0) N3ommpoBaTh 0OBEKT OT BHEITHEH CPEJIbl C IIOMOIIBIO THOKHUX 000I09eK U
TOHKHX IIJICHOK.

[Tpumepbl. UTOOBI YMEHBIIUTH IOTEPH BJIATH, UCTIAPSIIOIICHUCS Yepe3 JIUCThS
JIEPEBbEB, AMEPUKAHCKHE UCCIICAOBATENN ONPBICKUBAKOT UX MOJUAITUICHOBBIM
«oxkaemMy». Ha mucTeax co3zaeTcsl ToHYaMIas niactMaccoBas IuieHka. Pactenue,
YKPBITOE TUIACTMACCOBBIM OZICSIIOM, Pa3BUBACTCS HOPMAJILHO OJarojgapsi TOMy, 4TO
MOJUATUJICH 3HAYUTEIBHO JIYYIll€ TPOMYCKAET KUCIOPOJI U YIJIEKUCIIBIN Ta3, YeM
Mapel BOJIBI.

ABtopckoe cBueTenbeTBO No 312826. Crioco0 3KCTpakIMKU B CUCTEME KUIKOCTD -
KUJKOCTh, OTJIUYAIOIIUICS TEM, YTO C LIEeJIbI0 MHTEHCU(UKAIUHU TIpoIiecca
MaccooOMEeHa CTPYIO OJJHOM (pa3bl MOJIAIOT Yepe3 CIIOW ra3a Ha MOBEPXHOCTh
npyro# (asel, mepeMeniacMoi MICHKON 10 TBEPI0H MTOBEPXHOCTH.

31. [IpuMeHEHNE TOPUCTHIX MATEPHUATIOB
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a) BBIMOTHUTE OOBEKT MOPUCTHIM MITH HCTIOIB30BATh IOTIOJHUTEIBHBIC IIOPUCTHIC
3JIEMEHTHI (BCTaBKH, MOKPBITUS U T. I1.).

36

0) Eciiit 00BeKT yrke BBITIOJIHEH MOPUCTHIM, ITPEABAPUTEIHHO 3aMOTHUTH TOPHI
KaKHM-TO BEIIECTBOM.

MaivHsl Bcerjia CTpOMINCH U3 MIIOTHBIX (HEIPOHUIIAEMBIX ) MATEPHUAIIOB.
WNuepuys MpILUIEHUS IPUBOAUT K TOMY, YTO 3aJ1a4H, JIETKO PEIIaeMbIe ITPH
VCIIOJIb30BAHUH TIOPUCTHIX MAaTEPUAIIOB, 3a4aCTYIO MBITAIOTCS PEIIUTh BBEICHUEM
CIICIIMAJIBHBIX YCTPOMCTB U CUCTEM, COXPAHsS BCE 3JIEMEHTBI KOHCTPYKIUU
HETPOHUIIAEMbIMU. MEXy TEM BBICOKOOPTaHM30BaHHOW MAalIMHE MPUCYIIA
MPOHUILIAEMOCTh-ITPUMEPOM MOXKET CIIYKUTh JIFOOOH KUBOM OpraHu3M, HAUMHAS C
KJIETKA U KOHYasl YEJIOBEKOM.

BHyTpeHHee nepeMelleHre BEeIecTBa - 0JIHA U3 BaXKHBIX (YHKLIHUA MHOTHX

MamuH. «['py6asy MaivMHa ocymecTBIseT 3Ty (GYHKIMIO C TOMOIIBI0 TPYO,
HACOCOB U T. 1., «TOHKas» MalllMHA - C TOMOUIbIO IIOPUCTHIX MAaTEPUATIOB U

MOJIEKYJISIPHBIX CHIL

[Tpumeprl. ABTOpckoe cBuaeTenbcTBO Ne 262092, Crioco0 3amuThl BHYTPEHHUX
MOBEPXHOCTEN CTEHOK EMKOCTU OT OTJIOKEHUM TBEPABIX WM BA3KHX YACTHUIL U3
HaXOJSIIErocs B EMKOCTH MPOAYKTa, OTIIMYAOIIUNCS TEM, UTO C

IEJThI0 TTOBBIMICHUS d(PPEKTUBHOCTH 3aIUTHI M CHIDKCHHS SHEPro3aTpaT BHYTPh
€MKOCTH, U3rOTOBJIEHHOMN U3 IOPUCTOI0 MaTepHala, MOJA0T Yepe3 €€ CTEHKH He
00pa3yIolLyI0 OTJIOKEHUH KUJIKOCTb MO/ IaBJICHUEM, IPEBOCXOISALIUM JAaBICHHUE
BHYTPH €MKOCTH.

ABtopckoe cBuieTenbeTBO Ne 283264, Criocod BHecCeHHs 100aBOK B KUJIKHUI
METaJIJI C TOMOIIbIO OTHEYTOPHBIX MAaTEPUAJIOB, OTIUYAOIIUICS TEM, YTO C LEJIbIO
yIyUIlIeHUs peKUMa BHECEHHS J0OABOK B METAJLI TTOTPYKAIOT MOPUCTHIN
OTHEYIIOp, PEABAPUTEIIHLHO MPOMUTAHHBIN MaTepUaIoM J00aBKHU.

ABtopckoe cBuzeTenbcTBO Ne 187135, CucteMa UCIapUTEIIbHOTO OXJIAXICHUS
AIEKTPUUYECKUX MAIINH, OTJIWYAOIIASACS TEM, UTO C IEIbI0 UCKITIOUCHHS
HEOOXOIMMOCTHU MOABOAA OXJIAXKIAIOIIEr0 areHTa K MallnHe aKTUBHBIE YaCTH U
OT/EIbHbIC KOHCTPYKTUBHBIC JIEMEHTHI €€ BBITIOJIHEHBI U3 MMOPHUCTHIX METAJIOB,
HaIMpUMEp MOPUCTHIX MOPOIIKOBBIX CTAJICH, MPOMUTAHHBIX HKUJKUM
OXJIQXKTAFOIINM areHTOM, KOTOPBIHM Mpu paboTe MAITMHBI UCTIAPSAETCS U TAKUM
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o0pa3zoM obecreunBaeT KpaTKOBPEMEHHOE, MTHTEHCUBHOE U PABHOMEPHOE €€
OXJIAXKICHHE.

32. IIpyHIMI U3MEHEHUS OKPACKU
a) I3MeHnuTh oKpacky oObeKTa Wi BHEITHEH CPEIbl.
0) 3MeHuTh cTeneHb NpOo3pavyHOCTH OOBEKTA WIM BHEIIHEH CPE/IbI.

B) Jlyist HaOMroIeHMS 32 TIJI0X0 BUIUMBIMU OOBEKTAMU UJTU MIPOIIECCAMMU
UCIIOJIb30BaTh Kpacsiue 100aBKH.

F) Ecnu takue I[O6aBKI/I YKC IPUMCHAIOTCA, UCITIOJIb30BaTh MCUYCHBIC ATOMBI.

[Iprmepsbl. B Ky3HEUHBIX U JINTEMHBIX IEXaX, HA METAJULyPrUYECKUX 3aBOJAX,
BCIO/ly, IJIe¢ HEOOXOAMMO 3aIUTUTh PA00OYUX OT ACUCTBUS Kapbl, IPUMEHSIOTCS
BOJISIHBIE 3aBeChl. Takue 3aBeChl OTVINYHO 3aLUIIAI0T pab0YMX OT HEBUIUMBIX
TEIUIOBBIX (MH(PPaKpacCHBIX) JIydel, OJHAKO CIIENsIIe-IpKUe JIydd OT
pacIuiaBIeHHOT0 MeTajlia OeCIPEensITCTBEHHO IPOXOIAT CKBO3b TOHKYIO KUAKYIO
IIeHKY. YTOOBI 3aIIUTUTh pabOYUX U OT HUX, COTPYIHUKH MosIbckoro MHcTuTyTa
OXpaHbl TPY/1a MPEJIOKWIA OKPALIUBATh BOY, U3 KOTOPOM CO3AETCS BOIAHAS
3aBeca,- OCTaBasACh IPO3PAYHON, OHA ITOJTHOCTBIO 3aJEPKUBAET TEIUIOBBIE JIYyYH U B
HY>KHOW CTENEHU OCJa0JISIeT CUITy BUAUMOTO U3TyueHus *.

ABTopckoe cBuaeTenscTBO Ne 165645. B dukcupyromuii pacTBOp BBOIST
KpacuTellb, KOTOPbIN o0patumo adbcopoupyercs poTorpaduueckuM CII0eM U He
3aKpallnBaeT MOI0KKY-0OyMary win neutynoua. Kpacutens mpu nocieayromen
IIPOMBIBKE BOJIOM JOJKEH YIAISAThCS U3 ¢osi. CKOPOCTh BHIMBIBAHUS KPACUTEIIS
u3 (pororpaduyueckoro ciosi IPUMEPHO paBHA CKOPOCTH BBIMBIBAaHUS THOCYIb(aTa
HATPHS WM HECKOJIBKO MeHbIIe ee. ObecrBeunBanue GoTorpapuiaeckoro
U300pakeHMsI CBUJIETENIbCTBYET O MOJHOTE MIPOMBIBKHU CJIOSL OT OCTATKOB COJIEH,
IPU MTOMOIIN KOTOPBIX MPOU3BOIMIOCH puKcHpoBaHue GoTorpadguueckoro
MaTepuana.

33. lIpunuun oxHOpoAHOCTH OOBEKTHI, B3aUMOACHCTBYIONINE C TAHHBIM
00BEKTOM, JOJIKHBI OBITh C/I€TAHbl U3 TOTO K€ MaTepuana (Miau OJU3KOro eMy 10
CBOMCTBaM).

[Tpumepsrl. [latent OPI" Ne 957599. JIutelinblit xeno0 15 00pabOTKU
pacriaBIeHHOTO MeTalla 3BYKOM HIIM YIBTPa3ByKOM C TOMOIIBIO
3BYKOM3JTy4aTelsl, IOMEIEHHOTO B PACTUIABIICHHBIN METAJII, OTJINYAIONTUHCS TEM,

4dTO HaxXoIAmaACAa B COIMPUKOCHOBCHUHU C PACIVIAaBJICHHBIM MCTAJIJIOM 4dCTb
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3BYKOM3JIy4aTCJIsd BBIITOJIHECHA U3 TOI'O K€ MCTaJlJIa, 4YTO U O6pa6aTBIBaCMBIﬁ
MCTaJlJI, NJIX OAHOI'0 U3 €T0 JICTUPYIOIIUX KOMIIOHCHTOB U YaCTUYHO
PacCIIaBIACTCA 3TUM pPaCILIABJICHHBIM MCTAJIJIOM, a4 OCTaJIbHasA 4aCTb
3BYKOU3JIYYATCIIA IPUHY AUTCIIBHO OXJIAKAACTCA U OCTACTCA HpO‘IHOﬁ.

ABtopckoe cBuaeTenbeTBo Ne 234800, CriocoO cMa3bIBaHMS OXJIAKIAEMOTO
MNOJIIMITHAKA CKOJIbKEHHUS, OTIIMYAIOLIUNACA TEM, YTO C LUENbI0 YIIyUIICHUS
CMa3bIBaHUs MPU MOBBIIIEHHBIX TEMIIEPATYPAX B KAUECTBE CMA3bIBAIOLLETO
BellecTBa OepyT TOT )K€ MaTepua, YTO U MaTepuai BKJIa/IblIla MOIIIUITHHUKA.

ABtopckoe cBuzerenbeTBo Ne 180340. Crioco6 ounCTKHU Ta30B OT MBUIH,
COJIepIKalllel pacIiaBJICHHBIC YaCTHUIIbI, OTINYAIOIIUNUCS TEM, YTO C LEIbI0
MOBBIIICHUS 3(PHEKTUB-HOCTH MPOIECCa UCXOIHBIC Ta3bl 0apOOTUPYIOT B CPEIE,
00pa30BaHHOM NP CIAUSHHUM ITHX )K€ YACTHUII B PaCILIaB.

ABtopckoe cBuaeTenbcTBO Ne 259298, Crioco0 cBapku METaIoB, TP KOTOPOM
CBAapUBAaEMbI€ KPOMKH YCTaHABIIMBAIOT C 3a30POM U MOJIAI0T B HETO MPUCATOUYHbBIN
Martepual ¢ MOCIEeAYIOIIMM HAarPeBOM CBAPUBAEMBIX KPOMOK, OTJIMYAIOIIUNCS TEM,
YTO C LIEJIbIO YJIYUIIEHHUS CBAPKU B Ka4€CTBE MPUCAJOUYHOr0 MaTepuaia
UCIIOIB3YIOT JIETYYHE COSIMHEHUS TEX K€ METAJUIOB, YTO U CBAPUBAEMBbIE.

34. IlpuHumn oTOpPOCA M pereHepanuu Yacrei

a) BeimosHMBINIAS CBOE€ HA3HAUCHHE WIIM CTABIIAs HEHY)KHOM 4acTh 00BbEKTa
JOJKHA OBITH OTOpOILIEHA

(pacTBOpEHa, UCTIapeHa U T. I1.) WIK BUJIOU3MEHEHA HEMOCPECTBEHHO B XO/I€
paboTHL.

0) Pacxomyembie yacTu 00bEKTa IOJKHBI OBITH BOC-CTAHOBJICHY HEMOCPEICTBEHHO
B X0J1¢ pPabOoTHI.

[Tpumepsl. [Tatent CILIA Ne 3174550. Ilpu aBapuiinoit mocajke camosneTa OCH3UH
BCIIEHUBAIOT C TOMOIIBIO CIIEIUATbHBIX XUMUYECKHUX BEILIECTB, IEPEBOS B
HEroproyee COCTOSHUE.

[Tatent CILIA Ne 3160950. UToObI mpu pe3KOM CTapTe paKeThl HE TOCTPATATH
YyBCTBUTEJIbHBIE MPUOOPHI, KX MOTPYKAIOT B MEHOILJIACT, KOTOPBIM, BHIMOJHUB
POJIb aMOPTHU3ATOPa, OBICTPO KCIIAPSAETCS B KOCMOCE.

Hepr,Z[HO 3aMCTHUTDb, YTO OTOT IIPHUHIIMII - I[EU'IBHCI?IIHGG Pa3BUTHUC IIPUHIHUIIA
JUHaMHU3allun: 00BEKT U3MEHSIETCS B nmponecce I[GﬁCTBHSI, HO U3MCHACTCA
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cunpHee. CaMOJIET C MEHSIOLIEHCS B MOJIETE TEOMETPUEN KPbLIa-3TO IPUHIIUI
nuHamusanuu. Pakera, orOpacsiBatoniasi oTpabOTaHHbIE CTYTIEHH,- TPUHIUI
oTOpoca.

A BOT U300peTeHUs-OM3HELbIL:

ABtopckoe cBuieTenbeTBO Ne 222322, Criocod U3roToBIEHUSI BAHTOBBIX
MHUKPOIPYKUH, OTINYAOIIUKCS TEM, YTO C LEJIbIO MOBBIIIEHUS
MPOU3BOAUTEIIBHOCTH OMPABKY BBIMOJIHSIOT U3 3JIACTUYHOTO MaTepralia u
YAQISAIOT IyTEM MOTPYKEHUS €€ BMECTE C MIPYKUHOU B COCTAB, PACTBOPSIOLININA
AJIACTUYHBIN MaTepHUall.

ABtopckoe cBuieTenbeTBO Ne 235979, Crioco6 U3roToBICHUS! PE3UHOBBIX HIAPOB-
pazzienuTeNel, OTIIMYAIOIIUNACA TEM, YTO C IENbI0 TPUAAHUS APy HEOOXOIUMBIX
pa3MepoB Aapo HGOPMYIOT U3 CMECH U3MENIbYEHHOTO MeJjia C BOJIOH C
MOCJIEAYIOIIEH IPOCYIIKOW U pa3pylIEHUEM TBEPAOTO Sipa MOCiie BYJIKaHU3AUU
KUJKOCTbIO, BBOJMMOM C MOMOILBIO UIJIBI.

ABtopckoe cBuzerenbeTBo Ne 159783, Criocob mpor3BOACTBA MOJBIX MPOGUIISH,
OTJIMYAIOUTUICS TEM, UTO C IIEJIBIO TIOTYYECHHs pa3HOOOPA3HBIX MO pa3Mepam U
dbopme poduieit Ha COPTOBBIX CTaAHAX MPOKATKE MOJABEPTalOT CBAPHBIE TTAKETHI,
HAIOJHEHHbIE OTHEYTIOPHBIM MaTepUaioM, HaTpUMep MarHe3UTOBBIM MOPOIIKOM,
C TOCIEAYIOIINM YJaI€HUEM HANOJIHUTEIIS.

MO0>kHO TIPUBECTH COTHH MOO0OHBIX H300peTeHnid. TpyaHO MPeACTaBUTh, CKOJIBKO
BpPEMEHU TOTEPSIT N300peTaTenu

Ha MMOUCKH, KaXKJIbIA pa3 OTBICKUBAS UACIO «C HYJIs». A BEellb 3/1€Ch OUH TUIIOBOM
MpUEM: U3roTaBINBail 00BEKT A Ha onpaBke b, KOTOPYI0 MOKHO yAalUTh
pacTBOPEHUEM, UCTIAPEHUEM, TUIABJICHUEM, XUMUYECKON PEAKIIUEN U T. .

AHTHUIIO MPUHIUIA 0TOPOCA - MPUHLMII pereHepaumnu.

ABtopckoe cBuaeTenbcTBO No 182492, Crioco0 KoMITeHcaluu U3HOCa
HEMPOPMIUPOBAHHOTO JICKTPOAA-HHCTPYMEHTA TIPH SIIECKTPOIPOINOHHOM
00paboOTKe TOKOMPOBOASIINX MATEPHAIIOB, OTIUYAIONTUNACS TEM, UTO C IEJIHIO
YBEIIMYEHUSI CPOKa CIIY>KOBI 3JIEKTPO/Ia-UHCTPYMEHTA Ha €ro pabouyto
MOBEPXHOCTH B IIpoliecce 00pabOTKM HEMPEPHIBHO HANIBUISAIOT CJIOM MeTallja.

ABtopckoe cuzierenbeTBo Ne 212672, [Ipu ruipoTpaHCIOPTUPOBAHUYN KU CIIBIX
ruipocMecei ¢ abpa3uBHBIMHU MaTepHUaiaMy BHYTPEHHUE CTEHKU TPYOONpPOBOIOB

OBICTPO M3HAIIMBAIOTCSA. 3alIUTa UX (PYyTEPOBKON CI0KHA, TPYJ0EMKa, BEJET K
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YBEJIMYCHHUIO HAPYKHOTO AraMeTpa TpyO. OmuchIBaeMbIi crioco0 3amuThl TPyO
npeaycMaTpuBaeT o0pa3oBaHWE Ha BHYTPEHHUX CTEHKAX TPYOBI 3alTUTHOTO CJIOS
(rapauc-caxka). JlJ11 3TOTO B TPaHCIIOPTUPYEMYIO THAPOCMECH IEPUOTNICCKU
BBOJISIT U3BECTKOBBIN pacTBOp. TakuM 00pa3oM, BHYTPCHHHE CTCHKH
TpyOOIIPOBOIOB BCETa 3aIUIICHBI OT U3HOCA, a CEYCHHUE TPYOOIPOBOIa
YMEHBIIIAETCS HE3HAYUTEIBHO, TAK KaK TAPHUCCAXK W3HAIUBACTCS MO ACHCTBUEM
aOpa3MBHOM KHCIION CMECH.

37

35. 3meHeHne pU3NKO-XUMUYECKUX TapaMETPOB 0OBEKTA
a) I3MeHuTh arperaTHoe COCTOSIHUE O0OBEKTA.

0) 3MeHUTh KOHUEHTPALUIO W KOHCUCTEHIUIO.

B) MI3MeHUTH cTeneHb TMOKOCTH.

r) I3mMeHuTs TeMmneparypy.

[Tpumepsl. ABTOpckoe cBuaeTeabcTBO Ne 265068. Criocob npoBeieHus
MacCOOOMEHHBIX MPOIIECCOB B CUCTEME T'a3 - BsI3Kast )KUAKOCTb, OTIMYAIOIIUNACS
TEM, 4TO C IeJIbI0 MHTEHCU(DUKAIIUYU TIPOIIecca BA3KYIO KUJKOCTh TIEpe]1 ogadeii B
arrmapar npeBapuTelbHO ra3upyloT.

ABTOpCKOE cBUIETENLCTBO Ne 222781. JIo3aTOp ChIMy4YUX MaTepUAIOB, HAIIPUMED
MUHEPAITbHBIX YIOOPEHUN U SJOXUMHUKATOB, BHITIOJTHEHHBIN B BUJIC IITHEKA,
3aKJIIOUYEHHOTO B KOXKYX C BBIXOJHBIM OTBEPCTUEM, OTJIMYAOLIUNCS TEM, UTO C
LEJIbI0 BO3MOXKHOCTH PErYJIMPOBAHMUS 1lIara BUHTOBAs MOBEPXHOCTD IITHEKA
BBITIOJTHEHA U3 3JIACTUYHOrO MaTepuaia ¢ Ipy>KUHHOM, CIUPAJIbI0 HA BHYTPEHHEH
U Hapy>XHOM cTOopoHax (puc, 22).
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Puc. 22. B no3arope chillydnx MaT€pHUAJIOB IIHEK BBINOJHEH U3 JIACTUYHOI0
MaTepHaJia ¢ NPYKUHHOM CIUPAJIBIO; 3TO MTO3BOJISIET PETYJIMPOBATH IIAr IITHEKA.

36. [Ipumenenue (a3oBbIX IEPEXOA0B

Hcnonp30BaTh SIBICHMSI, BOZHUKAIOIINE MTPH (PA30BBIX MEPEX0Aax, HAIIPUMED
U3MEHEHHE 00bEMA, BBIICJICHUE WIH MTOTJIONIEHUE Teria U T. 1. [Ipumepsl.
ABtopckoe cunerenbeTBo Ne 190855, CriocoO u3rotosiieHus peOpUCThIX TPYO,
3aKJIIOYAIOLIUIICS B pa3/iade 3ariaylEéHHbIX TpyO BOAOH, IOgaBaeMON M0
JABJICHUEM, OTIUYAIOUIUIICS TEM, UTO C LIEJIbIO YJEIIEBICHUS U YCKOPEHUs
Ipouecca U3roTOBJIEHUS OJaHHYIO 110/ JaBJICHUEM BOAY 3aMOPAKUBAOT.

MoxkeT BOZBHUKHYTB Bonpoc: yeM rnpueM Ne 36 ornuyaercs ot npueMoB Ne 35-a
(u3MeHeHue arperaTHoro coctosinus) U Ne 15 (mpunuun quaamuyHoctn)? [puem
Ne 35-a 3akitouaercs B TOM, 4TO BMECTO arperaTHOro cOCTOsiHUSL A 0OBbEKT
UCIIOJIb3YIOT B arperaTHOM COCTOSIHUM b 1 uMeHHO 3a cyeT ocoOeHHOocTe!
coctosinua b nonyyarot HykHbIU pe3yabsTat. CyTh npuema Ne 15 B TOM, 4TO Mbl
MOJIB3yEMCS TO CBOM-

CTBaMM, IIPUCYINUMU COCTOAHHIO A, TO CBOﬁCTBaMH, MpuCcymumMun COCTOAHHUIO b.

[Tpu ucnionb3oBanuu mprema Ne 36 3a1aua peraercs 3a CUeT SIBJICHUMN, CBA3aHHBIX
¢ nepexoaoM oT A k b nnm o6parao Eciu, HanpuMep, Mbl HAITOJIHAM TPyOy He
BOJIOH, a JIbJIOM, HUYETOo ¢ TpyOoit He mpousoiaeT. Tpedyemsiii ekt
JIOCTUTAETCS 32 CUET YBEIIMUCHUS 00beMa BOJIbI PU 3aMep3aHUHU

ABTtopckoe cBuaeTenbcTBO Ne 225851, Crioco0 oxakaeHus pa3InyHbIX 00bEKTOB
C IOMOIIIBIO IUPKYJIHUPYIOLIETO IO 3aMKHYTOMY KOHTYPY XKHUJKOTO
TEITIOHOCUTENS, OTJIMYAIOIIUICS TEM, YTO C IIEJIbI0 YMEHbIIICHUSI KOJIMYECTBa
HUPKYJTUPYIOUIEr0 TeTUIOHOCUTENSI U CHIDKEHUS] YHEPTEeTUYECKUX 3aTpaT 4yacTh
TEIJTIOHOCUTEJSI IEPEBOJIAT B TBEPAYIO a3y U OXJIaKJACHUE BEIYT MOJTYyUYEHHON
CMECHIO.

«®Da3oBbIe MEPEXOIbI» - MOHATHE 00JIee MTUPOKOE, YeM «U3MEHEHUE arperaTHOro
coctrosaus». K pa3zoBbIM nepexogam, B 4aCTHOCTH, OTHOCSITCS M U3MEHEHUS
KPUCTANIMYECKON CTPYKTYpPHI BellecTBa. Tak, 0JJ0BO MOXKET CYLIECTBOBATH B BUJIE
6enoro onoBa (tuioTHOCTH 7,31) 1 ceporo osoBa (TwioTHOCTH 5,75). [lepexos - mpu
18° C - compoBOXKIaeTCsi pe3KUM yBeTMYeHHUEM 00beMa (3HAUYUTEIHHO OOJIBIIINM,
YeM TIpH 3aMEeP3aHUU BOIBI; IOATOMY W YCHIIUS 3/1€Ch MOTYT OBITh TIOJTyYCHBI
HaMHOTO OOJIBIIINE).
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[Monmumopdusm (kpucTanmuzanus B HECKOJIBKUX (POpMax) MPUCYI] MHOTHM
BELECTBaM. SIBJI€HMS], COMTPOBOKIAIOIINE MOJIUMOP(HBIE EPEXO/bl, MOTYT ObITh
UCII0JIb30BaHBI MPU PEIICHUH CaMbIX Pa3JIMYHBIX U300PETATENbCKUX 3a/1a4.
Hanpumep, B matente CIIIA Ne 3156974 ucnonb3yrorcst moauMopdHbIC
TpaHc(opMaly BUCMYTa U Liepust *.

37. IlpuMeHEHNE TEPMUYECKOTO PACIIUPEHUS
a) Mcnonb30BaTh TEPMUYECKOE paciIupeHue (Wi cxaTue) MaTepuasos.

0) Ecniu TepMuyeckoe paciivpeHue yKe UCIoJIb3yeTcsl, IPUMEHUTh HECKOJIBKO
MaTepuasoB ¢ Pa3sHBIMU KOA(PPUIUEHTAMH TEPMUUECKOTO PACITUPEHHUS.

[Tpumepsl. ABTopckoe cBuaeTesbeTBo Ne 309758. Ciocob BosioueHus Tpyo Ha
NOJIBM>KHOM ONPaBKe MPHU MOHUKEHHBIX TEMIIEpATypax, OTINYAOIINIICS TEM, UTO C
LEJIBI0 CO3JaHus 3a30pa MEXKy TpyOoOil 1 OMpaBKOM MOCJE BOJOYE-

HUS JUTSL U3BJICUCHHMS TIOCTEAHEH 13 TPyObl 0€3 00KaTKH, B OXJIAKICHHYIO TPYOy
nepe] BOJIOYEHUEM BBOJIST MPEBAPUTEIIBHO MOJOTPETYIO, HAPUMED, 110
temmneparypsl 50-100° C onpaBky, U3BJieueHUE KOTOPOH mocie aedopmaiuu
MPOU3BOJIST MOCJIE BRIPABHUBAHUS TEMIIEPATyp TPYObl U OIIPABKH.

ABtopckoe cBueTenbeTBO Ne 312642. 3aroToBka Ji1sl rOpsA4€ero NpeccoOBaHUs
MHOT'OCJIOMHBIX U3I€JIMI, BBIITOJTHEHHBIX B BUJI€ KOHIIEHTPUYHO PACIIOI0KEHHBIX
BTYJIOK, U3TOTOBJICHHBIX U3 Pa3JIU4YHBIX MAaTEPUAIIOB, OTINYAKOLIASCSA TeM, YTO C
LIEJIBIO MOJIy4YE€HUSI MHOTOCIIOMHBIX U3JIEJIMN C HANPSKEHHBIMU CIIOSIMU KaXK1ast
BTYJIKAa U3TOTOBJIEHA U3 MaTepUalla, UMEIOIIETro TeMIIepaTypHbId KO3PPUIIUEHT
JUHEWHOTO PACUIMPEHUS BbIIIE TEMIEPATYPHOTO KOI(PPHUIIEHTA THHEHHOTO
pacMpeHuss MaTepraia BTYJIKH, PACTIOJI0KEHHON BHYTPH HEe.

CMbIC IpUeMa - B IEPEXOIE OT «IPyOOro» JIBUKEHUS HA MAaKpOYPOBHE K
«TOHKOMY» JIBH’KEHUIO Ha MOJIEKYJISIPHOM ypoBHE. C MOMOIIBIO TEPMUYECKOTO
PaCHIMPEHHSI MOYKHO CO3/1aBaTh OOJbIIME YCUIIUS U AaBJIeHUs. TepMudyeckoe
pacUIMpPEeHHE MO3BOJISET OUEHb TOYHO <«J103UPOBATHY» JABUKEHUE O0BEKTA.

ABTOpckoe cBueTenbeTBO Ne 242127, YeTpOorUCTBO U1l MUKPOIIEPEMELIEHUS
paboyero 0ObEKTa, HAPUMEpP, KPUCTANI-TIOEPIKATEINS C 3aTPaBKOM,
OTJIIMYAOILEECS TEM, YTO C LIEJIbI0 00ECTIEUeHUS] MAKCUMAJIBHOM TJIABHOCTH OHO
COJZICPKUT JIBa CTEPIKHS, IIOIBEPracMbIX MIEKTPOHATPEBY U OXJIAXKICHUIO 110
3aJaHHOM IIPOrpaMMe, HaXOASAUIUXCS B 3aKPEIUICHHBIX Ha CyIIIOpTax
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TEPMOCTATHUPYEMBIX KaMepax U MOOYEPETHO MEPEMELIAIOIINX O0BEKT B HYKHOM
HaIlpaBJICHNH,

38. IlpuMeHeHHe CHIbHBIX OKHMCJANTEIe

a) 3aMeHUTh OOBIYHBIN BO3IYX 00OTAIIICHHBIM.

0) 3aMmeHuTH 00OTAIIEHHBIN BO3yX KHCIOPOIOM.

B) Bo3zelicTBoBaTh Ha BO3AYX WJIM KUCIOPO UOHU3UPYIOITUMHU U3TYyUCHUSIMU.
r) Mcnonb30BaTh 030HUPOBAHHBIN KUCIOPO.

1) 3aMEHUTh 030HUPOBAHHBIN (MJIM MOHU3UPOBAHHBIN) KHUCIOPO O30HOM.

OcHOBHas Lieab 3TOW LENX IPUEMOB - IIOBBICUTh HHTEHCUBHOCTB ITpolieccoB. B
Ka4yeCcTBE MPUMEPOB MOKHO HAa3BaTh CIOCO0 CIIEKaHUs U 00KHUTra JUCTIEPCHOTO
MaTepuaia ¢ Ipu-MEHEHUEM HHTeHCU(UKAINH MTPOoLIecca TOPEHUS Ty TeEM
IIPOAYBKH BO3/1yXOM, OOOTAIlEHHBIM KHUCIOPOAOM; IIIa3MEHHO-IYTOBYIO PE3KY
HEPIKABEIOIIUX CTaJICH, IIPU KOTOPOH B

KaueCTBE PEXYILEro raza 0epyT YUCThIN KUCIOPO/; HHTEHCU(PUKAIIMIO Mpolecca
arJioMepanuu pyj MyTeM HOHU3AIMU OKUCIUTENS U Ta3000pa3HOro TOIUIMBA MEPe/
MoJa4Yey B CJIOW HNIMXTHI U T. 1.

39. I[IpuMeHEHNE UHEPTHOM CPELBI

a) 3aMEHUTh OOBIYHYIO CPEly HHEPTHOM.

0) Bectu nporiecc B BakyyMme.

DTOT NpUEM MOXKHO CUMTATh AHTUIIOJOM IPEIbITYILIETO.

40. [IpumeHeHre KOMITO3UIIMOHHBIX MaTepuanoB [lepeiTi 0T 0THOPOIHBIX
MaTepHaIOB K KOMIO3UIIMOHHBIM.

ITpumep. [Tarent CHIA Ne 3553820. JIerkue npoyHbi€ TYTOIJIABKUE U3ICIIHS
BBITIOJIHEHBI HA OCHOBE aJTFOMUHUS U YIPOYHEHBI MHOKECTBOM MOKPBITHIX
TaHTAJIOM BOJIOKOH yriiepoaa. Takue u3fenus XapakTepu3yrTCs BbICOKUM
MOZYJIEM YIIPYTOCTH M UCHOJIb3YIOTCSI B KAUECTBE MAaTEPUAIIOB JIJIsl
KOHCTPYUPOBaHUSI KOpabJiei BO3yIIIHOTO U MOPCKOTO (PJIOTOB.
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ABtopckoe cBusierenbeTBo No 147225, Crioco6 3anucu, npu KOTOPOM UCIIOIB3YIOT
YyepHuUia, CoJIepKaliue MeJIKUE MarHUTHbIE YaCTUIIbl. B OTiIM4mne oT OOBIYHBIX,
MAarHUTHBIE YEPHUJIA YIIPABJISIOTCS MAarHUTHBIM TIOJIEM.

KoMno3uionHsie MaTepUalibl - COCTaBHBIE MAaTEPHAJIbI, KOTOPBIE 00JIaJat0T
CBOWCTBaMH, HE NMPUCYLIMMHU UX yacTaM. Hanpumep, nopuctsie MaTepuasl, O
KOTOPBIX 1I1a peyb B mpreme Ne 31, mpeacTaBisitoT cOO0H KOMITO3ULIUIO U3
TBEPZOr0 BEIIECTBA U BO3AYyXa; HU TBEPAOE BEIECTBO, HU BO3AYX IIOPO3Hb HE
00J1a/1at0T TEMHU CBOWCTBAMHU, KOTOPBIE €CTh Y OPUCTHIX BEILIECTB.

Kommno3zuironnsie MmaTepualibl B1300peTeHbl MPUPOION U IUPOKO €10
ucnoiib3yrotcs. Tak, ApeBecrHa MpeAcTaBiIseT COO0H KOMIO3UIIUIO HIEJUTIOI03BI €
JUTHUHOM. BOJIOKHA 11€/UTI0510361 001a/1a10T BRICOKOW MTPOYHOCTHIO HA Pa3pbiB, HO
JIeTKO U3rubaroTcs. JIMTHUH CBA3BIBACT MX B €IMHOE IIEJI0€ M COO0IIAaeT MaTeprary
KECTKOCTb.

HNHTEpeCHBI KOMIIO3ULIIMOHHBIN MAaTEPUal IPEACTABISAET COUETAaHUE
JIErKOIJIABKOT'0 BEUIECTBA (HanpumMep, cruiaBa Byza) ¢ BOJOKHaMU TYTOIUIaBKOTO
MaTepuasia (Hampumep, ctaiu). Takoi MaTepual JErko IIaBUTC, a 3aCThIB,
o0nagaeT BbICOKON MPOYHOCTHIO. [TocTeneHHo npoucxoauT B3auMHas 1uddy3us
YaCTHI] IPUIIOS U BOJIOKOH, B PE3yJib” TaTe 4yero oopas3yercs CIUiaB ¢ BICOKON
TEeMIIEpaTypOH IUIABJICHHUS.

JIpyroii KOMIO3ULIMOHHBINA MaTEpUal- B3BECh YACTUL]

KpECMHUA B MACJIC - CIoco0eH TBEPACTH B DJICKTPHUICCKOM IIOJIC .

* sk ok

B cratee O. Jonora u U. Knsamkuna «OOBIKHOBEHHBIC 3IUCOHBDY TIPUBEICHO
J1000IBITHOE BBICKa3bIBaHKE akTepa MOCKOBCKOTO TeaTpa caTupsl Jlemnko.
[IITamnel, roBopui Jlenko, BOBCe HE MOMeXa B TBOPUECTBE, HAOOOPOT, 3TO
pabouee opyaue aptucTta. Bech BOmpoc B TOM, HACKOJIBKO IIUPOK HAOOP ITUX
mtamioB. CinaOblid akTep -TPU WK YETHIPE LITAMIIa, PO HErO TOBOPSIT, YTO OH B
KaXJ10M poJik moBTOpsieT ceOsi. CUbHBIN, TATaHTIMBBIN aKTep - MATHACCAT
IITAMIIOB, CTO, MOKET OBITh. ..

38

3HaHUe TUIOBBIX MPUEMOB, ITUX «IITAMIIOBY U300PETATENIbCTBA, PE3KO MOBBIIIAET
a¢pexTuBHOCTH TBOpUECTBA. BO3bMEM, HanIpuMep, KOHKPETHYO 3aaa4dy. HyxHo,

4YTOOBI MPU CTpeSIbOE APOOBIO 3aps/l HE PA3JIETAIICA B CTOPOHBI, a IIe] Y3KUM
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KoHyCcOM. OOBIYHBIN Ty Th MOBBIIICHUSI KYyYHOCTH 00 - YBETUUCHHE ITTUHBI
cTBojia. Ho TYT 04eBHIHOE TEXHUYECKOE MPOTUBOPEYHE: BBIUTPaeiib B opme
KOHYycCa pasJieta Ipoou, mpourpaeiib B JyiiHe cTBoja. Kak ObITh?

Ecnu TpynHO noragarbces cpasy, JaBaiTe yoepeM TEPMHUHBI «CTBOJD U «IpPOObY.
Kakue-To yacTuipl IBUXKYTCS 10 TpyOe, U TOKa CTEHKU HAIPaBJISIOT JIBUKEHUE
yacTHIl - Bce B nopsake. Ho TpyOy Henb3s clienaTh CIUIIKOM JUIMHHOW, KaK jKe
HaIpaBJIATh MOJIET YaCTUILL?

B 31011 3a1a4e Takoe K€ TEXHUUYECKOE IIPOTUBOPEUUE, KAK U IIPU COOPYKEHUHN
JTBIMOBBIX TpyO. Ciie0oBaTeIbHO, 3/16Ch MOXKHO IMTPUMEHHTH TOT e npuem (Ne 29),
YTO ¥ B aBTOPCKOM cBUIeTENLCTBE No 243809: HCTI0JIB30BaTh BMECTO «TBEPHOII»
KOHCTPYKIIMU MTHEBMOKOHCTPYKITUIO. [TyCTh 4acTHUIIbI JBUXKYTCS B Ta30BbIX
«CTeHKax». IMEHHO Tak pelieHa 3Ta 3ajiada 1no simoHckomy nareHty Ne 44-20959.
B xopoTKOM CTBOJIE UMEIOTCS Ta30BBITYCKHBIE OTBEPCTHS. Ha cTBOM HAJET KOXKYX,
00pe3 KOTOporo coBnaaaeT ¢ 0ope3om cTBoa. [Ipu BeICTpesie MOPOXOBBIE ra3bl
BBIXOJISIT B KOJIBILIEBOM KaHaJl MEXK/Iy CTBOJIOM M KOXKYXOM U BHIOPAChIBAIOTCS B
BHJIC KOJIbIIa, KOTOPOE OXBAThIBAET JAPOOOBOM 3apsijl.

Emie ogHa 3aa4a: Kak U3rOTOBIISATH BOJIOYEHUEM TPYOKU U3 HUXPOMA C TOJILUHON
cteHok okoJio 0,01 MM npu gomycke B 0,003 mm? [l n3o0peraresns, HE3HAKOMOTO
C TUIIOBBIMH IIPUEMAMHU, ITO 3a/1a4a IPUMEPHO TPEThETO YpoBHs. Ecin ke
n300peTaTesb OBJIAJIeNl TUIIOBBIMU IIPUEMaMHU, 3aja4a OKaXKeTCsl eMy OUEHb
JIETKOM - HUKAK He Bblle nepBoro ypoBHs. [Ipuem Ne 34: «3roraBnuBait

00BeKT 4 Ha onpaBke b, KOTOPOIO MOXKHO YJAJIUTh PACTBOPEHUEM, HCIIAPEHUEM,
IIJIaBJICHUEM, XUMUYECKOM peakuen u T. 1.». M BOT aBTOpckoe cBUAETENLCTBO Ne
182661: «Cnocob U3roToBieHns TOHKOCTEHHBIX TPYOOK U3 HUXPOMA,
OTJIMYAIOLIUICS TEM, UTO... BOJOUYEHHUE. .. OCYILIECTBISIOT Ha IepopMupyeMomM
AJIFOMMHHUEBOM CTEPIKHE, yAAIIEMOM I10csie 00pabOTKU BBITPAaBIMBAaHUEM
LIEJI0YBIO».

CoBpeMeHHbII n300peTaTeb T0JKEH XOPOIIO 3HATh TUIIOBBIE TIPUEMbI
YCTpaHEHUs] TEXHUYECKUX POTUBOpeurii. be3 aToro HempicnnuMa Hay4Hast
OpraHu3alusi TBOPUECKOTO MpoIecca.

KAK PABOTAET AJITOPUTM

N3yuenne APU3-71 Mbl elte npoAoKUM B CIIEIYIOIIMX I1aBax, a MoKa
IPOCIEANM IEUCTBUE AITOPUTMA Ha KOHKPETHOM 3aJay4e.

3amada 5
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Jlenoxon mpoaBUraeTcs BO Jibjax Mo NpuHUUMYy KiuHa. [loatomy ckopocTh
MPOJABUKEHUS U TOJIIMHA JOCTYIHBIX MPEOJA0JICHHUIO JIbJOB 3aBUCSIT B OCHOBHOM
OT MOUTHOCTH SHEPIeTUYECKUX YCTAaHOBOK Jiefokona. [IyTh pa3BuTHs 1€JOKOJIOB -
3TO YBEJIMYEHHE MOLTHOCTH UX JABUTATENIel. Y COBpEeMEHHOro jlaiiHepa Ha 1 T
BoAouzMenieHus npuxoaurcs 0,5 J1. ¢; y J€A0KOJIOB 3TO OTHOILIEHUE B 6 pa3
oombire. o 70% ayiuHbI KOpIyca Je0K0oJa 3aHATO ABUTATEIIbHBIMU
YCTaHOBKaMH, TOIUIMBHBIMH €MKOCTSIMU (TaHKAMM) U pa3InYHbIMU
00CITyKUBAIOIIUMHU CUCTEMaMH. JIeT0K0 OYKBaJIbHO 3aIlI0JIHEH «JIBUTATEIIbHOM
YaCThIO», OXJIAXKICHUE JABUTATENEH - CIIOXKHas Mpodiema,

«Ileproanueckoe HapylIeHHE PaOOThI OXJIAKIAOLIENH CUCTEMBI B TSKEIIBIX
JIeIOBBIX YCIOBHIX HAOIOIAeTCs Ha BCEX JIEAOKONAX, U 9PPEKTUBHOE pEIICHHUE
3TOM MpoOIeMbl OKa He HailneHno. Hanpumep, U3 onbiTa aMepUKaHCKUX
JI€IOKOJIOB U3BECTHO, UTO B PSJI€ CIy4aeB HE MPOYHOCTD JIbJa, a IPEKpaIeHUE
M0/IaYM OXJIAXK/IAI0IIeH 3a00PTHOM BOJIbI OTPAHUYKBAET MPOJABUKECHUE CYTHAY
(FOnoBun b. C. DHepreTudeckue yCTaHOBKH JIeA0KOI0B. M., «CynocTpoeHue,
1967, cTp. 182).

«/IBurarenpHas 4acTh» COBPEMEHHBIX JIEJOKOJIOB HACTOJIBKO rUNepTpodupoBaHa,
YTO Ha CyJHE HE OCTAeTCsl MECTa JUIsl pa3MelIeHHsI CKOJIbKO-HUOY b
3HAYUTEIBHOTO KOJIMYECTBA rpy30B. [I03TOMY 3a JIENOKOJIOM UAET KapaBaH U3
TpPEeX-YEThIPEX TPAHCIOPTHBIX CYJ0B. «Hayano u npoaoKuTenbHOCTh HABUTALIMH
B APKTHKE U B 3aMEP3aloIINX NOpTax OMpeeseT JeaoBas ooctanoBka. Benpb
OPUHIMN ICUCTBUS JIEOKOJIA, CTOUT JIM Ha HEM NapoBasi MallMHa, KaK CTO JIET

Ha3aj, UM HOBEUIINI aTOMHBINA peakTop, moutu He u3meHmicsa. C pa3dera
BIIOJI3A€T OH HA MPETpaJuBIIEe MIyTh JEASIHOE MTOJIE U CBOUM BECOM JIOMAET €T0.
CHoBa pa3z0er, 1 CHOBa HECKOJILKO METpOB Biepea. HagcaaHo peByT nBuraren,
CKpexelleT jieq 06 o01muBKy. Ha mouTurenbHOM paccTOSHUM €331 CTOUT KapaBaH
OOBIUHBIX CYJIOB, KIET, KOI'/1a JIEI0KOJI IPOIOKUT 1yTh. HO JIbJbI cTaHOBATCS
tounie u Tonule. [lonropa, nBa, ABa ¢ monoBuHOM MeTpa! Jlenokoi 3acTpeBaer.
MexaHHKH ITyCKalOT MAIIMHBI «Bpa3Apai» - B pa3Hble CTOPOHBL. CyTHO HAYNHAET
«MOTaTh HOCOM», IIBITAICh OCBOOOIUTHCS OT JIEAAHOrO MieHa. Hacockl
IIEPEKAYNBAIOT COTHU TOHH BOJIbI M3 HOCOBBIX LIUCTEPH B KOPMOBBIE, U3 JIEBBIX
LUCTEPH - B IIpaBble. JIeq0KkoI KayaeTcsa ¢ Hoca Ha KOpMY, IIepeBaJIuBaeTcsi ¢ 00Ky
Ha OOK, pa3KuMasl, Kak KJIUH, JIbIUHBL... /lopora 3a J1eJ0K0JIOM CIUIIKOM TsXKeJa
11 0OBIYHBIX Cy10B. C TPy/IOM YBEPTHIBAIOTCSI OHU OT IUIABAIOIINX JICJSTHBIX
IJIbI0, TPO3SIIMX pacnopoTh UM Ooka. [IpocTpaHcTBO nepen npuyanaMu, a UHOT1a
U BCSl aKBAaTOPUs OPTA MPEBPAILaloTCs B CIUVIOUIHYIO Maccy OuToro npaa. Kaxapii
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JIEHb JIEJIOKOJIbI 00aBISIIOT HOBBIE OpLMK. B pe3ynbpTare e cmep3aercs, u
BCKOPE TOJIIIIMHA €r0 CTAHOBUTCSA B 2-3 pa3a 0oJibllle MepBOHAYAIbHOU. Tenepsb yx
Y CaM JIEJJOKOJ HE B CUJIaX OJIOJNIETh 3Ty mperpany. Takue ciiydan HEOAHOKPATHO
HaOMoamu B ApxaHreiabckoMm, B JIeHuHTpaickom noprax. Kopode roBopsi, Mmeuta
KarMTaHOB - UMETh JISJIOKOJI, CIOCOOHBIN MPEOA0JIeBATh JIb/bI JI0O0H TOJIIUHBI U,
TJIABHOE, OCTABJISIONIMK 32 COOOM HE JIISTHOE KPOIIIEBO, a YUCTHIN KaHA
(Mycnun E. [lymiku u nen. «3uanue - cuna», 1968, Nej).

M3BecTHBI pa3nuydHbIe CIOCOOBI 00JIETYeHNUs IPOIBHKEHHS CKBO3b JIB]IBL.
W3naBHa, HapuMep, MPUMEHSETCS pa3pylICHUE JIbJa ¢ TIOMOIIBIO B3PHIBYATHIX
BeniecTB. HegocraTku aToro crnocoba - 601b1m0ii pacxoq BB, Huzkas
POU3BOIUTEIILHOCTh, KpalHSSI HEOKOHOMUYHOCTb.

Ha neGonpmux peyHsIX Je10KO0IaX YCTaHABIUBAIOT BUOPAIIMOHHBIE YCTAHOBKH.
«MHOTOTOHHBIE UYTYHHBIE IUCKU 3aKPEIUIAIOT HA BajlaX CHEHUAJIbHBIX MaIlKH,
KOTOpbIE HAMEPTBO MPUBUHYMBAIOT K HOCOBOM nanybe. EaBa TonbKo 3Ta MaiHa
3apaboTaer, JIe10KO0JI HAUUHAET TPSCTU U pacKauuBaTh, €r0 HOC XOJUT XOJIYHOM,
TaK 4TO HE TOJIbKO HaXOJUThCS TaM - CO CTOPOHBI TIIAIETh cTpamHo! Kaxercs, 4to
BOT-BOT BUOPOYCTPOMCTBO BBIPBET «C Msicom». CyiHO ObeTcs O Jiell, CJIOBHO B
JMXOPAJKe,- e B KOHIE KOHLIOB HE BBIIEp-

YKUBaeT yapos, noajgaetcs» (Kanerrckuii 3. JlenoBas maxota, «3HaHHE - CUIIay,
1969, Ne 8).

[Ipumenenue BB, Bubpatus - Bce 3T0 He J1aeT CylecTBeHHOro 3 dekra.

HyxHo npuaymars crnoco0, obecrieqynBaronuii ObICTpOe MPOJABUKEHUE JISTOKOIOB
BO JibJaX TOJIIUHOIO 10 3 M. Crtoco6 J10/KeH OBITh SKOHOMUYEH U OCYIIIECTBUM
IIPU COBPEMEHHOM YPOBHE TEXHUKH.

Celiuac Mbl HEe Oy/1eM YTOUHSTbH 3a7a4y - 3TO BXOJUT B MIPOLIECC PELICHUS 110
APW3, BBeneM nuiib HEKOTOPbIE 00s3aTeNbHBIE OTPAaHUYECHHUSL.

1. ITo ycnoBusiM 3a7ja4 TPAHCIOPTUPOBKY I'PY30B 110 MOPIO HEJIb35 3aMEHSTh;
nepedpocka uxX aBUaLMEN WM KEJIE3HOJOPOKHBIM TPAHCIIOPTOM OTBEPIaeTCs.

2. Henb3s 3aMeHsITh KOpadib OABOAHOM JToAKOM. [ToaBOAHBIE JIOJKH UMEIOT
OYEHB OOJIBIIYIO0 OCAJKy B HAJIBOJAHOM MOJIOkKeHUU. B AHriuu, Hanpumep,
CIIPOCKTUPOBAH IMMOJIBOJIHBINA TAHKEP C 0CaKOM B 18 M, ero mpuaeTcs 3arpyxaTh u
pa3rpy’kaTth B OTKPBITOM MOpE.
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Pemiars 3aauy Ha0 NPUMEHUTENBHO K KOpaOJIto Bojion3menieHueM B 5-20 ThiC. T.
Kopabib qosmkeH uMeTs B CBOOOIHOM BOJIE HOPMaJIbHYIO CKOPOCTh (T. €. 18-20
y3JI0B).

Pemenue 3agaun 5
Yactp 1

1 - 1. a) Hago yBennuuTh CKOPOCTh JBH>KEHUS KapaBaHa CyJ0B U JIEOKOJIA BO
JIbJax.

0) Henp3s yBenmnurBaTh MOIITHOCTH JABUTATENICH JIETOKOJIA - 3Ta BOBMOKHOCTD
vcuepIiana.

B) Hazxo CHU3UTDb CTOUMOCTD TPAHCIIOPTHPOBKH I'PY30B B JICIOBLIX YCIIOBHAX.

F) 3anaTBI JOJIDKHBI OBITH HHUIKC, YEM IIPpU UCITIOJIb30BAHUHU JIYUIINX COBPCMCHHBIX
JCAO0KOJIOB.

n) Llenb - CHU3UTH CTOUMOCTH OJTHOTO TOHHO-KHJIOMETPA TPAHCIIOPTUPOBKHU Ipy3a.

1-2. O6X0IHBIN MYTh - OTKA3aThCA OT Jiegokouia. Jleqokon- MammHa aJist
M3TOTOBJIEHUS KaHaja BO JbJax. Eciu TpaHCTIOPTHBIE Cyja Hay4aTcsl XOAUTh BO
JbJax 0e3 KaHalia, OTIaJeT HEOOXOAUMOCTE B JIE€IOKOJIE.

1-3. Utak, ¢ I€J0KOIOM HJId CAMOCTOSTEILHO?

a, B) B BOIHOM TpaHCHIOPTE OTYETIIMBO MPOSBIAETCSA TEHACHIUSA K «CaMO»
(HanpuMmep, OT OyKCUpYyeMbIX 0apk - K CAMOXOJIHBIM Oapxam).

0, 1) TenaeHUUsA K «caMo» HAOIIOJAETCS U B CEIbX03MAIIMHOCTPOCHHUH
(pa3nu4HbIe CAMOXOJIHBIE YCTAHOBKH BMECTO MPUIICTIOB), U B aBUALIUU (I1I03TOMY
He ObUIM OCYIIECTBICHBl MHOTOYMCIICHHBIE TPOEKTHI MPULEMTHBIX MACCAKUPCKUX
IJ1a-HEPOTIOE3/0B).

n) O0xoaHast 3a7a4a NPEeACTABISIETCS 3HAYUTENBHO 00Jiee TPYIHOM, B HEKOTOPOM
CMBICTIE JTaXKe HePEAbHOM, TUKOI: MBI XOTUM, YTOOBI TPAHCTIOPTHOE CYHO IO

BO JIbJIaX ObICTpee JiefoKoa... Ho aHamu3 CBUIETENbCTBYET B TOJIb3Y 00X0THON
3agaun. Bribupaem ee.

39

1-4. Ilpumem TpeOyemMyro CKOPOCTh BO JIbJIax paBHOU 6 y3iam (BTpoe OoJbllie, YeM
y CYIIECTBYIOLIUX JIEI0KOJIOB), TOJIIIUHY JbJA - 3 M.
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1-5. IlonmpaBka Ha BpeMsi: CKOPOCTb - 8 y3JIOB, TOJIIIMHA JIBAOB - 10 3,5 M
(MpaKTUYECKH 3TO Ipe/ieibHasl BEIMYMHA).

1-6. To, 4TO HaM IPEACTOUT NPUYMATh, TOHKHO HAZEKHO pabOTaTh B MOJISIPHBIX
ycioBusx. OTcroia TpeOOBaHHE: KaK MOXKHO MEHbIIIE TOABUKHBIX MEXaHU3MOB U
BBICTYTAIOIIMX JeTaNei (OHM CMEP3a0TCs, JOMAOTCS JAbJAAMU U T. 11.).

Yactb 2

2-1 a) Ananu3 maTeHTHOU MH(OpPMAIUU Cpa3y BBISIBISIET YPE3BHIYANHO
UHTEPECHBIN (DaKT: HET U300PETEHH, OTHOCSIINXCS K BHIOpAaHHOMY HaMH
00xoHOMY nyTH. CBBILIE CTA JIET Pa3BUTHE JIEJOKOJIOB UAET B paMKaxX HCXOJAHOU
cxemsbl. Jlaxxe HanOoJsiee OpUrhHaIbHbIE U300pETEHNUs MOCeN” HUX JIET HE
BBIXOJISIT 32 Mpeiesibl 3TOM cxembl. M3o0perarenu u3

JlennnrpagckoroHUM ApKTUKU 1 AHTApKTHKHU NPEIJI0KWINA pPa3pyLIaTh Je
CUCTEMOM (pe3 WM UMITYJIBCHBIMH BojioMeTamMu 1. B amepukanckom marente No
3130701 npensaraercs 3aBOAUTH HOCOBYIO YacCTh JIEJAOKOJIA MO/ JIE] ¥ B3J1aMbIBaTh
JeJl CHU3Y: OITyCKaHUE HOCOBOW YaCTH MPOU3BOIUTCS 3aTOIJICHHEM OCOOBIX
LUCTEPH, a MOABEM - OTIOPOKHEHUEM 3TUX LUCTEPH U OJHOBPEMEHHOM MoAauen
BO3/lyXa B HaJlyBHYIO EMKOCTb, PaCIOJIOKEHHYIO MO AHUILEM Jeaokoa. 1o
nateHty @PI'Ne 1175103 nipeasiaraeTcsi B HOCOBOM YacTH KOpalJisl yCTaHABIMBATh
JECSITKU OMBHEM - «HAMPABJICHHBIX BIEPE]l, U30THYTHIX U CITYCKAIOIIMXCS MO/ JIe]T
CTaJIbHBIX KJIMHOBUIHBIX IIIOCKOCTEW».

CoBceM cBexee MMPCAJIOKCHUC IIPCAYCMATPUBACT, UYTO «HUC-

MOJIHUTEIBHBIN OpraH BHITIOIHEH B BUJIE PACTIOJIOKEHHBIX BIOJIb KOPITyCa,
PEryJIupyeMbIX 10 BBICOTE PE3IIOB, a B 3a/IHEH YaCTH KOPITyca MIapHUPHO
YCTaHOBJIEHA CTpEJIa, Ha KOHIIE KOTOPOM 3aKperieHa yaalsolas pa3pyieHHbINA
JIe/1 TTUTaY. DTO yKe He Kopaldiib, a CrienaTu3upOBAHHBIN arperar 1o
M3TOTOBJICHUIO KaHAJIA BO JIbJIAX. ..

MHoro ABTOPCKUX CBUACTCIIBCTB U ITIATCHTOB BbIAAHO HA PAa3JIMYHLIC yCTpOﬁCTBa
I YAaJICHUA ouToro JbJda U3-1I104 JHHIIIA JICJOKOJIa U OYMCTKH KaHaJa.
HpeI[J'IO)KCHO JaKC CIICHUAJIBHOC JICAOOYNCTUTCIILHOC CY/IHO, O60py,Z[OBaHHOC
YCTaHOBKAaMH, HAITPABJIAOIIUMU JIC IO JICASAHOC I10JIC. Cucrema JICOOKOJ -
KapaBaH» O4YCHb JaJiICKa OT I/II[GaHBHOI\/’I MAaIllluHBbI: JICAOKOJI «BO3UT CaMOI'O CC6H», a
TYyT I[0621BI/ITCSI CIIc OAHO CYAHO - TOJIBKO IJIsA 06CJ'Iy)KI/IBaHI/I$I KaHaJjia. To SIBHO
OTAAACT UCXOOAHYIO CXEMY OT I/IILG&JIBHOﬁ MallINHEI.
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[TaTeHTHBIN aHAIN3, TAKUM 00pa3oM, MOATBEPKAAET, YTO MPSAMOM IIYTh BEJIET B
TYNUK U3JUIIHEN ClIeUanu3aiuvi. Mbl paBUIbHO CAENIANN, OTAAB IPEANIOUYTECHUE
00X0/IHOMY MYTH.

0) MeI pemiaem 3aa4y 0 NPOABUKEHUHU CKBO3b IUIOTHYIO CpPEy; Beayllas OTpaciib
TEXHUKHU B JAHHOM CJIy4ae - FoOpHas TeXHUKa (IPOX0JIKa IIaxXT, IITPEKOB, BEIEMKA
yIois, pyasl 4 T. 11.). Jlen - ropHas nopoja; mOCMOTPHUM, KaK JBUXKYTCSI MAIlIMHbI B
0oJiee MIIOTHBIX TOPHBIX TOPOAAX.

31ech yKe TaBHO MPUMEHSIOT BOJIOMETHI, THAPOMOHUTOPHI. VI TyT 3KCTIEPUMEHTHI C
Pa3IMYHBIME JICKTPOYU3HIESCKUMHU CIIOCOOAMH pa3pyLICHUS YIS, PyAbl, KAMHSI.
Hcnonb3ytoT HarpeBaHue TOKAMH BBICOKOW 9acTOTHI, KOHTAKTHBIN
ANEKTPOIIPoOOH, anekTporuapasindeckuii 3¢ dext u 1. . K coxxanenuro,
MPUMEHUTH KaKOU-THO0 M3 3TUX METOJIOB B HaIlEH 3a/1a4e HEBO3MOYKHO: CIUIITKOM
BEIIUK 00BbEM JIbJIa, KOTOPBIN HAIO pa3pyniaTh B €AMHUILY BPEMEHH, YTOOBI
obecrneynTh TPeOYyEeMyI0 CKOPOCTh ABUKEHHUS CYJIHA.

B) OOpaTtHast 3a1a4a - HE pa3pyliaTh, a YKPEIUIATh jel. Pemenne - apMupoBaHue
apaa. Takoe penienne SBHO HE TOJUTCS, a YTOOBI UCTIOTIB30BATh €T0 «C OOPATHBIM
3HAKOM», HY>)KHO JJOOABJIATh B JIeJ UTO-TO, YMEHbIIIAIOIIEE ero NpoYHocTh. Ho u
3TOT IIyTh HE TOAUTCA: MOTPEOYETCS CIUIIKOM OOJIBIION Pacxo] BELECTBa-
pa3pbIXJIUTENSL.

2-2. Ilpumenum onepatop PBC. bynem cuntarb 00beKTOM KOpaliib, @ OCHOBHBIM
pa3MepoM - €ro UPUHY (OT JIJIMHBI MAJIO YTO 3aBUCHT).

a) lllupuna kopabust ctpeMutcs K Hy:qto. Jlonmyctum, ona paBHa 1 mm. KopaGiib-
ae3Bue?

0) Haunem Teneps yBenuuuBath mupuny: 10 m, 100 M, 1000 m, 10 000 Mm... bee
TpyJIHEE U TPYJHEE ABUTATh CKBO3b Jie TaKyto rpomanay. [lonoxute kopabiab Ha
0ok?

B) CKOpOCTh ABMXKEHUS KOpabJist OJu3Ka K HYJII0. B 3TOM ciiydae MOKHO ITPOCTO
MOTUXOHBKY pacTaruiuBaTth Jie[l. Pacxo/ TomimBa Toxe OyAeT CTPEMUTHCA K HYJIIO.

r) CkopocTs noBbeicuiiach 110 50 y3moB, 100 y3m0B... Kopabib nomkeH MyaThbes,
KaK CyJHO Ha MOJIBOJIHBIX KPbUIbsiX. JIF0OOM cioco0 pa3pyIieHus jabJa He TOAUTCS
- moTpeOyeTcst CIAUIIKOM O0JibIliasg MOUTHOCTh. HyHO npuaymMars HEUTO, 4TO
MO3BOJIUT UJITU CKBO3b JIeJl, HE pacxoays sHepruu. Kak?
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n) Jlomyctrmbie pacxosl cTpemMsaTes K Hy 1o, CHOBA TOT K€ BBIBOJI: HE pa3pyIiaTh
nen (3a 3To Bcerja Hao IJIaTUTh).

e) Eciau nonmycTuMbl HEOrpaHUUYEHHBIE pacXo0/ibl, 337a4a JIErKO pelaeTcs:
IPUMEHUTB JIa3ephbl, MyCTh OHU MPOOUBAIOT JOPOTY CKBO3b JIEI.

2-3. U3noxum 3amavy B ABYX ¢paszax, yopaB Takue TEPMHUHBI, KaK «JICOKOI,
«J1e10pe3» WIH «JIEA0I0M» (OHM 3apaHee MPUBSI3bIBAIOT HAC K KAKOK-TO
TE€XHOJIOTUU Pa3pyIICHUS JIbJa).

Wrak, 3agaua: «/lana cucrema u3 kopa0is u apaa. Kopaliabs He MOXKeT uaTu ¢
OO0MBIION CKOPOCTHIO CKBO3B Jiea». (MoxHO, BOOOIIIE TOBOPS, yOpaTh U TEPMHUH
«KOPaOJIb», HO OH JOCTATOYHO IIUPOK U BPSAJ JIU CUIIBHO CTECHUT BOOOpaKEHHE. )

2-4. Kopalib - TEXHUYECKUN OOBEKT, €r0 MOKHO U3MEHATh Kak yrogHo. Jlex -
OPUPOAHBIA 0OBEKT, U3MEHATH €ro KpaitHe TpyaHo. Ciaen0BaTenbHo, Hal0
KOpalJib OTHECTH K «a», JIe] - K «O».

2-5. O0BbeKTOM JJis lajbHEeuIero anaausa OyieT Kopaoib.

BrIBO HEOKUTAHHBIH: TPATUIIMOHHBIC TTOMBITKY PEIICHUS 3aa91 CBSI3aHBI C
W3MEHEHHEM JIbJIa: €r0 JIOMAIOT, PeKYT, B3pIBAIOT. .. Kopabib kaxeTcs
HEU3MCHHBIM, MBI IIPUBBIKIIA K €T0 ONPEACIICHHON (hopMe, a JIea KaKEeTCs JISTKO
u3MeHseMbIM Ha camoMm nene Bce Hao00poT. UToObI paciiaBUTh OAMH KyOOMeTp
JbJIA - BCE PABHO, YEM: apXMCOBPEMEHHBIM JIA3€POM HJIA IMPOCTHIM OTHEM,- HY>KHO
3arpatuth 80 000 kkan tera (0e3 yuera moteps). bonbioe KoJM4ecTBO YIHEPTUU
HY>KHO H JIJII TOT'0, YTOOBI TEM MJIM UHBIM CIIOCOOOM HCKPOITUTH KyOOMETp JIbja.
Kyna npomie pazpymars

e

Puc. 23. K 3agaue 5, war 3-2. «bbuio» - kopadiib J011I€ A0 JbAa U OCTAHOBUIICS;
«Ctanoy - TOT ke KOpabiib KAKUM-TO 00Pa30M JBUKETCSI CKBO3b JIE]]

He Jie]T, a Kopabian! Beas kopabib MOKHO CAENATh JIETKO-Pa3pyIIaeMbIM - 3TO
3aBUCHT OT Hac...

MBEI puIUIH K BeéChbMa JUKOMY BBIBOTY. KTO-TO, MOXKET OBITh, y)KE TOIXOIMIT K
ATOU MBICIIH - U OCTAHABJIMBAJICS TIEPE]] ICUXOJIOTHYECKUM OapbePOM.
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Yacts 3

3-1. Chopmynupyem uneanbHbii koneunbli pesynbrat (MKP): kopabnb cam nner
CKBO3B JIe]T C OOJIBITION CKOPOCTHIO U C HOPMAJILHBIM {KaK Ha YHCTON BOJC)
pacxo/ioM SHEPTHUHU.

3-2. Ha puc. 23: «bbuio» - kopalOiib q01I1es 10 JIbaa U 0CTaHOBWICS; «CTano» - TOT
&Ke Kopabiib KaKMM-TO 00pa30M JABUKETCS CKBO3b JIE].

3-3. He MOXeT BBIOTHUTH TPeOYyEeMOTO ACHCTBUS y4acTOK A5 HOCOBOM YacTh
KOpaOJIst, ynuparouuiics B jiesl. MOXXKHO OTBETUTH U MO-APYTOMY: HE MOXKET
BBINIOJIHUTH TPEOyeMOro AeicTBUs 00beM Kopityca Mmexny Ab u Bl

3-4. a) M1 XO0THM, YTOOBI 3Ta YaCTh HE YIHPAIACh B JIEI.
0) OHa xecTKas, TBepJasi, CIUIONIHAS - [IOATOMY OHA M YIIUpaeTCsl.

B) OJTa 4acTh Hy>KHA JUIsl COXPAHEHHUS 1LIEJIOCTHOCTH KOPITyca M HE Hy»Ha, YTOObI
HE YIIUPATHCA B JIEL.

3-5. TTockonbKy 3Ta 4acTh HyXHa, PUJETCS COXPAHUTH €. A MOCKOJIbKY OHA HaM
MEIIaeT, MPUIETCS YMEHBIIUTD €€ 0 MUHUMYMA.

3-6. Pa3mepsl 5T0i YacTH ONPEIESIISIOTCS TONIIWHON JIbJa U IIUPUHON KOpaoIIs.
YMEHBIIUTH TOJIIIMHY JIbJIa MbI HE MOkeM. OcTaeTcsi yMEHbIIATh IUPUHY
kopabis. Ham He Hamo,1T00kI KOpadiab ObuT BoOOIIIE m1ockuM (puc. 24,a). Mbl
paccMaTpuBaeM M3MEHEHUS TOM YacTH KOpIyca, KOTO-

Puc. 24 Yem yxke nonoca pa3pyiiaeMoro Jibjia, TEM MEHBIILIE PACXO0]l SHEPTUU.

past coBnaziaeT co cioem Jpaa. [lycts aTa yacts Oyzaer miockoit (24,6).
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3-7 u 3-8. [lonyuaercsa neycroitunBasi popma. UToOs! KOpadiib ObLT YCTONUNBHIM H
TUTOCKUM, HYKHBI JIBE TUIOCKOCTH, COSTUHSIONINE BEPXHIOIO U HIDKHIOIO 9aCcTH
Kopmyca (puc. 24, B).

Yactr 4

4-1. OOmas mupuHa CTeHOK-Ne3BHid B 20-25 pa3 MeHble OOBIYHON ITUPUHBI
nenokona. CiaenoBaTenbHO, MOKHO pacCUMTHIBATh HA CYIECTBEHHOE YMEHBIIICHHUE
pacxojia 3HEpruu NpH JIB>KEHUH BO JbAax. KoHcTpykuus kopabiid B LiesioM
ynpouiaeTcs (BCIEeICTBUE PE3KOTO CHUKEHUSI MOILIHOCTH JIBUTaTeNel ).
VYcnoxHseTcs pelieHre BTOPOCTENIEHHBIX BOIPOCOB, HAIPUMEP, EPEABIKEHUS
JrOAEH MeXy BEpXHEH U HUYKHEHN 4acTsMU NpU IUIaBaHUU BO JIbJaX.

4-2. Takoro pojia TpyJJHOCTH MOTYT OBITh CHSITBI, €CJIM HUXKHSSI 4aCTh OyJIeT
TOJIBKO Ipy30Bor. Hanmpumep, TaHkepHOM.

40

4-3. Tenepb B Hjie€ pELICHMS HET HEIOCTATKOB, TP YCIOBHUH, YTO HAIll KOPaOJIb
OyJeT XOpoLIO IBUTaThCA U B YUCTOM Bojie. IHTEpECHO OTMETUTH, UTO B OOBIYHOM
KopabJie-CTpOEHUH 3a MOCJEeIHHUE OJIbl TOKE HAMETUJIach TeHICHIIMS MOJHATh
BEPXHIOIO YacCTh KOpabJisi HaJl BOJIHAMHU, & HUKHIOIO YacTh (C ABUTATEIISIMHU )
OIlyCTUTb BHM3.

4-4. CoBpeMEeHHBIEC JIIOKOJIBI TIOJTHOCTHIO UCUYEPIIAIA BOZMOKHOCTH CBOETO
Pa3BUTHS: HENB3S MOCTABUTH Ha JIEOKOJ O0JIee MOIIHBIEC IBUTATEH, YEM TE,
Kakue yxe ctosT. HoBast cxema, 1o KOTOpOil Hy»KHO pa3pyliaTh Kak MOKHO
MEHBIIIE JIbJIa, UMEET TOJBKO MPEUMYIIECTBA. XOTS HEIb3sI HE YIYUTHIBATH U
HEKOTOPBIE MOPaJIbHBIE CTOPOHBI TIEPEX0/1a K HOBOW CXEME: TICUXOJIOTUIECKYIO
WHEPITUIO, TPUBEPIKCHHOCTD CIIEIUATUCTOB K TPUBBIYHOMY MPUHIIHAITY <«JIOMai 1mo*
OoJbIIe» (KOPIyCcoM JieIoKoa, hpe3amMu, BOJOMETAMU U T. I1.).

Yacte 5

XoTs uaest peueHus 1 HalieHa, 00paTUMCs paJu KOHTPOJIS K TabmauIe
YCTpaHEHUs TEXHUYECKUX IPOTUBOPEUNN.

5-1. HaM Hazio yBenu4YuTh CKOPOCTH (cTpoka 9). Mnu npou3BOaUTEILHOCTD
(ctpoka 39), ecniu paccMaTpuBaTh KOpadiib Kak MaIIUHY IS TPAHCTIOPTUPOBKHU

rpysa.
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5-2. VI3BeCTHBIN yTh YBEIUYEHUS CKOPOCTU (IPOU3BOIUTEIBLHOCTH) IBUKEHHUS BO
JbJAX - YBEJIINYCHUE MOLIHOCTH JIBUTATEIICH.

5-3. BriOupaem KonoHKy 21.

5-4. ITpotuBopeune Tuna 9-21, npuemst: 19, 35, 38, 2. [IpotuBopeune tuna 39-21,
npuemsl: 35, 20, 10.

5-5. Ilpuem 35(a)-u3MEHEHHE arperaTHOrO COCTOSIHUSI OOBEKTA - COOTBETCTBYET
HalJICHHOMY PELICHUIO.

Mpg1 moru ObI ¥ cpasy - 6e3 aHanmza - o0patutbes K Tabnuiie. Ho B aToM cityuae
OTBeT ObLI ObI HEOXKMTAaHHBIM: «CienaTh Kopadib )KUIKUM HIIH Ta3000pa3HbIMY.
[Tocne mara 3-3, naxke eciiv y HaC U HET UJEU PEIICHUS, Mbl 3HAEM 4acTh 00bEKTA,
K KOTOpPOM HaJ0 MPHJIOKUTh IPHEM, TTOJICKa3aHHBIN Tabmueil. Her
HEO0OXOIMMOCTH JIeJIaTh KOPaOJIb )KUJIKAM HIIA Ta3000pa3HbIM, TOCTATOYHO
WU3MCHHTH arperaTHOe COCTOSTHME TOM €r0 4acTH, KOTOpas HaXOAUTCS Ha YPOBHE
JbJA.

Yactb 6

6-1. Panbiie kopaOiib BXOJUI B CUCTEMY <IEIOKOJ - TPAHCIOPTHBIE Cy/a,
cienyromue 3a HUM». Kosb CKopo Hallle TpaHCIIOPTHOE CYTHO CaMoO JBHKETCS BO
JbAAX, OTIIANAET

HaZO0OHOCTH B JieIoKose. MOXKHO paccyskJ1aTh MO-IPyromy: JIEJOKOII,
OCBOOOXK/ICHHBIN OT U3JIUIIIHUX JIBUTATEJIbHBIX YCTAHOBOK, CAM MOKET BO3UTh

rpys.

6-2. [TockoabKy pa3pyli€HHE JibAa BEAECTCS TENEPh Y3KUMHU JIE3BUSIMU, MOKHO
MCIOJI30BaTh TaKKE MPUEMBI Pa3pyIICHHUS JIbJla, KOTOPbIE paHblile ObLIN
HEAIKOHOMUYHBIMU, HAITPUMED, PA3TUUYHbIC ANEKTPOPU3NYECKHUE CITOCOODI.

6-3. CMbICII HAWJEHHOM UIeU: HE UATH HAIIPOJIOM 10 BceMy (pOHTY, a
IPOABUTaThCS Y3KUMH JIE3BUSAMU. BeposTHO, 3Ta ujes MoKeT ObITh IPUMEHEHA B
TEXHUKE 3€MJIIHBIX PaboT, I/i€ MOYTH BCEria UAYT HAIPOJIOM. ..

HECKOJIBKO YYEBHbIX 3AJTIAY

3aady o JIEI0KOJIE Mbl PEIIMIIN «B 00XO01»: HA IEPBOU KE CTaUU PELICHUS LIETb
Obula M3MeHEHa. Bo3pMeM Teneps 3aady O JOXkKAEeBaTeNe U pACCMOTPUM TaKOU
CJly4aii, KOrja 1ejib He MEHSIETCS.
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YrtoOs1 HE OBUTO cOOMa3HA UATH OOXOJHBIMY Iy TSMH, HAYHEM C 1mara 2-3, a Bce
IpEAIIECTBYIONIME Iark 3aMEHUM KpPaTKOW MaTeHTHON HHpOpMaLIHEH.

Pemenne 3agaum 2

OcHOBHast TEHICHIMSI B Pa3BUTUH CAMOXOJIHBIX JOXAEBAJIbHBIX arperaTos -
YBEJIUYHUBATH JJIMHY KpbUIbeB 1. UTOOBI HECKOJIBKO YMEHBIIUTH KOHCOJIBHYIO
Harpy3Ky Ha KpbUIbs, UX CHA0Kal0T OMOPHBIMU TEJIEKKaMHU ¢ Kosiecamu. Tak,
Hanpumep, yctpoeH arperat no natenty ®PI" Ne 1068940 (puc. 25, a). B
aHrmiickoM nareHte Ne 778716 Kpbuibs BBIITOJIHEHBI B BUJIE IIITPEHTEIbHBIX
(mpunIUTT ApobaeHus!) depm (puc. 25, 6). K coxkaneHuto, OopHbIC TEICKKU HE
n30aBIIAIOT OT HEOOXOAMMOCTH JIENNATh KPbLUIbs )KECTKUMU U, CJI€I0BATEILHO,
TsokenbiMu. He ciyuaitno nateHT APE Ne 2698 npenycmaTpuBaeT camMmoX0JHbIE
onopHble Tenexku. Kpyr, Takum o0pa3om, 3aMbIKaeTcsi: KOHCTPYKLUS BHOBb
YCIIOKHSIETCS.

[TonpoOyem HaiiTu JydIee penieHue.

2-3. I[aHa CUCTEMaA, COCTOAIIAA U3 TCICKKH, KPBIJIBCB U PACIIOJIOKCHHBIX Ha HUX
paCHBIJ'H/ITeJ'IeI?I BOJBI. VBeauueHue JJIMHBI KPBUIBCB CUJIBHO YTSKCIIACT CUCTCMY.

2-4. B nmpuHIMIIE MOKHO MEHSTh BCE JIEMEHTHI™ TEJIEKKY, KPbUIbs U
pacnbuinTenu. Ho eciu Mbl pemiaeM npsamyto 3ajady (yBeJIU4YeHUE pa3Maxa
KPBUIbEB), TEJIEKKA U PACTIBUIUTEIN JOJIKHBI OCTaThCs HEM3MEHHBIMU [ToaTOMY

a - KPbUIbSL.

Puc. 25. OcHOBHAasi TeHAeHIMsI PA3BUTHUS CAMOXO/HBIX J0KI€BAJIbHBIX
arperaTos - yBeJIH4eHHe AJIMHBI KPbLIbeB: @ - arperar no narenry ®@PI" Ne
1068940; 6 - B anramiickom narenre Ne 778716 xpbUibs ciejiaHbl B BUAE
HINPeHreJIbHbIX NIAPHUPHBIX (epm.

0) -TeseKKa U paclbUIUTENN.

2-5. KpbLibs.
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3-1. KpbLibst pu oauBe caMu Aeprkarcs Haj nojeM (mpu pasmaxe B 200-300 m).
3-2. Cm. puc. 26.

3-3. He BBITIONHSAIOT TpeOyeMOro ISUCTBUS «IUIITHUE)» YUaCTKU KpbuibeB AD u Bl
3-4. a) Ham Hano, uto0sl Ab 1 BI' camu AepXajluch HaJl 3eMJICH.

0) MemaeT Bec ATUX YacTei.

B) Yactu Ab u BI" NONXHBI 4YTO-TO BECUTH (3TO YACTHU KOHCTPYKIIMHU) U B TO K€
BpeMsl Beca y HUX HE JOJIKHO OBITh.

3-5. Yactu Ab w BI" OynyT nepkaThCsi HaJ 3€MJICH, €CITH MBI PEETHHO
YMEHBUIUM UX BeC (Kak B 3a/1a4e O JIEJOKOJIE IPEAEIbHO YMEHbBIAIN IUPUHY
B3aMMOJIEUCTBYIOIIEH CO JIbJIOM YaCTH) UM KaK-TO YPAaBHOBECUM KPbLIbS.

3-6. O0neryeHrue KpbulbEB - IyTh, BEAYIIUNA K HATyBHBIM KOHCTPYKLUAM. DTOT
IIyTh PACCMOTPEH B yCIOBUAX 3a1aun. OcTaeTcs ypaBHOBEIIMBAHUE: K

yacTsaM A5 n BI'Hano NpuioXuTh CUIIbL, PaBHBIE 110 BEJIMYNHE CUIIE BECA ITUX
yacTel ¥ MPOTUBOIIOJIOKHBIE M0 HanpaBieHU0. Cuibl MOTyT OBITH
a’poJMHaMu4ecKue (y Hac Kpbllbsl), THAPOAUHAMUYECKUE U T. 1.

) [T

A ] L] r

[ ) i H:FH i= TIIE

Puc. 26. K 3agaue 2, mar 3-2: KpblIbsi caMu ce0s1 AepKaT THIPOPEAKTUBHOMN CHIION
oJaBaeMoOi B pacHbUIATENN BOJIBI.

3-7. APpoJIMHAMUYECKHE CUJIbI B IAHHOM CJIy4ae MaJlbl.

UTOoOBI KpbUIbsl CAaMU Ce0s1 IepkKaH, 11eIeco00pa3HO UCTIOIb30BaTh
TUIPOPEAKTUBHYIO CHILY I10JIaBA€MOU B PACIIBUIUTEIHN BOJBI.

Harmop Bojbl B rusipocucteme (23 M Ha KOHIIAX KPBUIbEB) JOCTATOYEH AJIS
caMOIOAepKaHus JieeK. PacueT moka3bIBaeT, 4TO JIETKasi TUAPOCUCTEMA MOXKET
cama ce0s moJiepKuBaTh U nepeasurats. Ho gake eciiv ruipopeakTUBHOM CHUIIbI
ObLTO OBl HEIOCTATOYHO, CIEAOBATIO XOTS OBl YACTUYHO 00JETYUTH KPbUThs. [1yCcTh
B HEpaboueM MOJI0KEHUH 3T JIETKUE KPbUTbs OyayT omyuieHsl BHU3. [Ipu monuse
TUAPOPEAKTUBHAS CUJIa IOJHUMET KOHIIBI KPBUIbEB.

* sk ok
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AnroputMm He n30aBigeT U300peTaTens oT HeoOxoauMocTu AyMath. OHa U ma xe
3aJlaya MOKET OBITh pelleHa Ha Pa3HbIX YPOBHSX - B 3aBUCUMOCTH OT
WHIMBUIYaIbHBIX KauecTB n3ooperarens. [Ipocneaum 3To Ha nmpumepe.

3amada 6

[Tpu ropHBIX paboTax paHbIIE MPOU3BOIUIHN TOCIEA0OBATCIIEHBIC B3PHIBHI ICCSITH
3apsiIoB B TeUEHHUE JBYX MUHYT. OriepaTop ycreBajl 3aMbIKaTh KOHTAKTHI LEIHU C
AJIEKTPOJETOHATOpaMu BpyuHyt0. Ho npu HOBOI opraHu3anuu ropHbix padbot
HeoOxo Mo 3a 0,6 cek. mociaeoBaTebHO BKIOUYNTh 40 KOHTAKTOB, IPUYEM
IPOMEKYTKU MEXKIy B3pbIBAMHU HEPAaBHBI U KK/ pa3 MeHstorcsa. Hampumep,
B3pbIB No 2 nospken cienoBath yepes 0,01 cek. mocne B3pbiBa Ne 1; B3pbiB Ne 3 -
yepes 0,02 cek. nocie B3pbiBa Ne 2 u 1. 1. B npyroii pa3 B3pbIB Ne 2 nomkeH
npousoiitu yepe3 0,03 cex. mocne B3pbiBa Ne 1 u T. 1. ['paduk BrIItOUeHMS
JKEJIATEIbHO BBIAEPKATh ¢ TOUHOCTHIO 710 0,001 cek.

Hy>xen npenenbHO MPOCTOM, HAJCKHBINA U TOYHBIN CIOCOO BKITIOUEHUS.
Pemenmne 3amauu 6

3-3. Jlana cucrema u3 40 map npoBoAoB (KOHTAKTOB) U 40 «3aMbIKaIOK» (WU
OJIHOM TOJIBMXKHOM «3aMbIKANIKK»). TpyAHO 3aMbIKaTh KOHTAKThI MO IpauKy.

(OnexTpoaeToHaTOPBI HE BXOASAT B paccMaTpuBaeMyro cucremy Hano 3ambikath
KOHTAKTBhI, a Ky/1a UJET TOK - 0e3pazInyHo.)

2-4. a) «3ambikanka». 0) Konrtaktsl. (B ycnoBusx qaHHOU 3aa4l KOHTAKThI - 3TO
MIPOCTO KOHI[bI IPOBOAOB, KOTOPHIC HA/I0 3aMKHYTh. MEHATH TPOBOJIa Mbl HE
MOEM: BCE paBHO OYJIET YTO-TO, MIPOBOJISIICE TOK A BOT «3aMbI-KaJIKy» MOKHO
MEHSTh KaK yrojaHo. Eciim MbI oTHeceM K «0» 00a 2JIeMEHTa - KOHTaKThI U «3a-
MBIKAJIKY»,- 00bEKTOM CTaHeT BHEIIH: cpeaa. Ha mare 3-3 BBICIUTCS 4acTh
ATOM CPEJIbl TO, YTO HAXOJAUTCS MEXKAY KOHTaKTamMu. U nanpHelee peneHue
COBIIAJICT C TEM CIIy4aeM, KOrja BbIOpaHa «3aMbIKalIKay.) 2-5. «3aMbIKaJIKay.

3-1. «3amMbikanKa» caMa COeIMHSIET KOHTAKThl TOYHO MO rpaduKy.

3-2. Cm. puc. 27.

3-3. He MOXeT OCYIIECTBIATh TPEOYEeMOro ACHCTBHS MOABUKHAS YaCTh
«3aMBIKAIKN.
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3-4. a) Ham Hago, 4T0OBI «3aMBbIKalIKa» caMma MepeIBUranach mo rpauky.
0) «3aMBbIKaJIKa» HE MOXET MepeABUTaThCsl 0€3 MPUMEHEHUS! KaKUX-TO CHIL.

B) I[J'ISI MNCPCABMIKCHHUA «3aMbBIKAJIKW) HYKHbBI CUJIbI, 4 Mbl XOTHUM, YTOOBI
«3aMBbIKaJIKa» IBHUIaj1aCb caMa, T. €. 0e3 Hammx YCHHHﬁ.

3-5. «3ambikanka» OyJIeT IBUTaThCsl caMa, €CJIM B HEM caMOU TTOSIBSITCSI CHJIBI.
3-6 Ecinu cuiibl MOSABIIAOTCS CAMU - DTO €CTECTBEHHBIE CUJIBI.

3-7. llpocreitmmii cityyaid JBUKEHHUS O] JEHCTBUEM €CTECTBEHHBIX CUII -
MaJIcHUE. «3aMbIKaJIKa)» JOJDKHA IBUTATHCS MOA AECUCTBUEM CHJIIBI TSHKECTH. ITO
00ecTeynT ABUKEHUE 110 ONPEACIICHHOMY 3aKOHY, T. €. 10 rpaduKy.

3-8 B Tpy0OKke co3nan BakyyM. [lajaet rpy3 u 3aMbIKaeT KOHTAKTHI.
[lepenanaxxuBaHue JIETKO OCYLIECTBIISIETCS, €CJIM B TPYOKE MHOTO KOHTaKTOB U
MO>KHO MOJKJIIOYATHCS K TEM, KOTOPbIE HY>KHBI.
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Puc 27 K 3agade 6, mar 3-2 «3aMbIKaiKa» JOJKHA JIBUTAaThCs caMa, 0€3 y4acTus

Soiog

YCJIOBCKaA

CormocTtaBuM 3TO C PEHIEHUEM I10 aBTOPCKOMY CBUETENILCTBY No 189597:
«YCTpPOUCTBO JI YCTAaHOBIICHHS 33/IaHHBIX TPOMEKYTKOB BPEMEHH,
OTJIMYAIOIIEECS TEM, YTO C 1IEJIbIO MOBBIIICHHUS] TOYHOCTU U3MEPEHUN MPH 3aMUCH
celicMorpaMMbl OHO BBITIOJIHEHO B BUJIE CTEPKHS C PACIOJIOKEHHBIM Ha HEM
rPy30M, 3aMbIKAIOIUM BO BpPEMS MaJICHUS] KOHTAKThI, COCITMHEHHBIE C
ANEKTPOJECTOHATOPAMUY.

Takue oTBEThI yue€OHBIX 3314, 3al[UIIEHHbIC aBTOPCKUMU CBUIETEIHCTBAMHU U
OTpaXKAIOIIUE COBPEMEHHBIN YPOBEHb TBOPUECKOM MBICIIA B TAHHOU 00JaCTH, MbI
OyJileM Ha3bIBaTh KOHTPOJbHBIMU OTBETaAMHU.

Cwmbicn uzyuenusi APU3, koHEeYHO, HE B TOM, YTOOBI HAYYUTHCSI HAXOIUTh
KOHTPOJIbHBIN OTBET. PemuTh yueOHYy10 H300peTaTebCcKyo 3a/1a4y - 3HaUUT, 1aTh
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OTBET, HE OYCHB OTIUYHBIA OT KOHTPOJIHHOTO (HA MEPBBIX dTanax o0ydeHus ),
CXOJIHBIM ¢ HUM WJIHM MPEBOCXOISAIINNA €ro (Ha 3aBepIaroIuX dTanax o0y4eHus )

3amady 6 MOKHO OBUIO PELINTH YUCTO KOHCTPYKTOPCKHUM ITyTeM (HarpuMep,
UCTIOJIB3YS IETIH C JIMHUAMH 3aJIeP>KKH ), HO IIPH 3TOM HE y1ajoCh Obl COBMECTHUTD
npeAeibHYI0 MPOCTOTY ¢ TpeOyemMoil TOUHOCThI0 KOHTPOIBHBIN OTBET
COOTBETCTBYET BTOPOMY YPOBHIO IepeOpaB HECKOJIBKO JIECATKOB BAPUAHTOB, K
HEMY MOXHO ObLJI0 ipuiiTH U 6e3 APU3.

[TonpoOyem Tenepp yCIOKHUTH 33Ja4y. ITO AACT HaM BO3MOKHOCTh B OOJIbLIEH
Mepe ucnoiab3oBath API3.

3agaua 7

Bospmem B kauecTBe nmporotuna oTeT 3-8 Ha 3axady 6. Mmeercs crekinsHHas
TpyOKa ¢ BAKYyMOM; MaJJa€T METAJNINYECKHUM 1IapUK, 3aMbIKAE€T BBEJCHHBIC B
TpyOKy KOHTaKThl. HefocTaTok mpoToTuma - HeT cBOOOAHOIO MaIeHUs «3aMbl-
KJIKW»: IApPHUK BCE-TAKH KacaeTCsl KOHTAKTOB U, CIIEI0BATEIIBHO,
IIPUTOPMAXKUBAETC.

Kak ObITh?

Ecnu B3s1h 40 TpyOOK pazHOM JUIMHBI, Mbl U30aBUMCS OT TPEHUS (KOHTAKThI OyAyT
TOJIbKO Ha JIHE), HO YCIIOXHUM MPUOOp. 3aMEHUTh KOHTAKThl MUKPOKATYIIIKaAMH, a
mapuk- MaraiutoM? OcTaHeTcs TPEHHE MarHuTa O CHJIOBBIE JIMHUU TOKA B
karymkax. K Tomy ke cxema CHIIbHO YCII0KHUTCS BBEJIEHUEM ycuiuTelnd. Beectu
cBeToBOE 3aMbikaHue? I1710x0. Mbl CHOBA YCIIOKHSIEM CXEMY...

[TpuGop MOKEH OCTaThCSA MIPOCTHIM, @ TOYHOCTD €TI0 110 CPABHEHUIO C IPOTOTUIIOM
JOJDKHA OBITH TOBBITIIEHA. 3a/1a4a yueOHasl, TIOATOMY MEHSTH €€ HEJIb3s, Ha/l0
00513aTEJIBHO COXPAHUTh UCXOAHYIO CXeMY (KOHTAKThI U ITaIAF0IIAS «3aMbl-
KaJIKay).

Pemrenne 3agaum 7

2-3. JlaHa cucreMa 13 BakyyMHOM TpyOKH, KOHTAKTOB U «3aMbIKaiIKuy. [Ipu
NaJICHUH «3aMBIKaJIKa» TPETCS O KOHTAKTHI.

2-4. a) «3ambIKkaKa», KOHTakThl, 0) TpyOka. (Celiuac, Korja Mbl paccMaTpUBaeM
TPEHUE «3a-MBIKAJIKW» O KOHTAKThI, 00a 3TH 3JIEMEHTA B PaBHON MEPE MOTYT OBIThH
OTHECEHBI K «a». TpyOKy TOK€ MOYKHO MEHSITh, HO B MEHBIIICH CTEIICHU; Y TPYOKU
CBOSI (DYHKIIHS - JIEP’KATh BaKyyM.) 2-5. «3aMBIKAIKa.
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(MOHO B34Th KOHTAKThl, MOXHO B35ITh «3aMbI-KaJIKy-KOHTAKTbI»- B IJAHHOM
ciIyyae 3To 0e3pa3IuyHo, TaK KaKk BCE PaBHO MPUJIETCS paccCMaTpUBaTh
B3aUMOJICHCTBHUE TPYIIUXCS yacTei.) 3-1. «3ambikankay Mpu MajJeHuu cama
3aMbIKaeT KOHTAKThI 0€3 TPEHUSI.

JIns 3aMbIKaHUs HY’)KHO COIPUKOCHOBEHMUE, T. €. TpeHue. IKP roBopur: mycts
Tpenue Oyaet 0e3 Tpenus! Jlukas uaes, He Tak Jau?

3/1ech BO3HUKAET CUJIbHBIN MCUXOJIOTMYECKUI Oapbep, U TadbHEUIINN X0/
pelIeHrs: BO MHOTOM 3aBUCHUT OT MHAMBUAYAJbHBIX KaueCTB U300peTaTes,
IIPEXKIE BCEro - OT CMEJIOCTU U OPraHU30BaHHOCTU MbllIeHus. Hy>KHO ymeTs He
OCTaHaBJIMBAThCS Mepes 0apbepoM, HE OTCTYNAaTh, HE YXOJIUTh B CTOPOHY.

3-2. Urtak, mapuk J0JKEH IPOXOJAUTh CKBO3b KOHTAKThI 03 TpeHus! Tyt moxer
MOSIBUTHCA UJIes AKUAKOTO Iapuka. Ho 3To perieHue He roauTCs: 5KUIKOCTh OyAeT
UCTIAPATHCS, UCUE3HET BaKyyM, HAPYIIUTCSI CBOOOIHOE Ta/ICHHUE.

3-3. He MoXeT BBINOIHUTH TpeOyeMOro AeicTBUSI HanboJliee NIMpoKas 4acThb
mapuka. Ero, Tak ckazarb, aHTUTaJuSL. . .

3-4. a)Ham Han0, 4TOOBI IapUK JBUTAJICS O€3 TPEHUS, T. €. HE KacasCh KOHTAKTOB.
0) 1t 3aMbIKaHUs aHTUTAIUS AOJKHA MJIOTHO MPUKACATHCS K KOHTAKTaM.

B) J71s1 «a» HyKHO, 4TOOBI MIAPHUK ABUTAICS; IS «0» - 4TOOBI OH HE BUTAJICA. ..

, 3-5. 3HaUNT, MIAPUK TOJKEH OJHOBPEMEHHO JBUTAaThCSl U HE JIBUTATHCS.

Panbiie 66110 «TpeHUe 6€3 TPEHUS», TENEPh «IBMKEHUE 0€3 JBUKEHUSY. . .
[Tomo6HO TOMY Kak mepes pacCBETOM YCHIIMBACTCSl TEMHOTA, TaK U Mepe]]
BBIXOJIOM K HOBOW HJIe€ MBIC/Ib HATATKUBACTCS HA TIPETISITCTBUS, KaXKyIIIHECS
0CO0EHHO TPyAHBIMUA. MBI OyIeM Ha3bIBaTh 3TO SBICHUE MTPEAPACCBETHHIM

s pexrom. [TomarTEe, MaKCYTOB MOAOMIENT K MBICIH, YTO IPUXOAUTCS YCIOKHSTh
KOHCTPYKIIMIO. PaHbIlIe OH OCTaHABIMBAJICSA HA 3TOM MecTe (TEMHOTA CTyIajach,
Janbline He XoTenock AyMats!). Ho B moe3ne MakcyToB pemtii
«1mo¢aHTa3uPOBATHY: TOMYCTHII BO3MOXHOCTh YCIIOKHEHUSI KOHCTPYKITUU U
IPOJI0JDKAN pa3MbiiuieHre. M BOT 0Ka3aliock, 9TO yCIOKHEHHUE - KaKyIIeecs.

3-6. Ilpuaercs paznenutsb mapuk. [IycTs oj1Ha 4acTh, @ UMEHHO aHTUTAIIUSA, TOUIS
JI0 KOHTaKTa, OCTaHABJIMBAETCS, a JIpyras 4acTh Iapuka (Bce OCTaIbHOE) -
IIPOJIOKAET CBOOOHOE Ma/ICHUE.
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3-7, 3-8. CnenaeM «3aMbIKaJIKy» cOcTaBHOU (puc. 28). BepxHee koybLO, A0S 10
NEPBOM Mapbl KOHTAKTOB, OCTAHOBUTCS U 3aMKHET MEPBYIO Lemnb. OcTanbHas 4acThb
«3aMBIKAJIKW» OyA€eT IIPHU 3TOM IIPOJOJIKATh CBOOOJHOE MAJIEHHE: OCTAHOBKA
BEPXHEr0 KOJIbLIa HE OTPA3UTCsl HA HUKHUX KOJIbIlaX, TaK Kak IpU CBOOOJHOM
[1a/ICHUY BEPXHEE KOJIbLIO HE JaBUT Ha HWYKHUE KoJiblLa VICKIII0ueHO U clIBUYKEHUE
KOJIELl B CTOPOHY- HET CHJI, CHOCOOHBIX BBI3BATh 3TO CIBUKECHHUE.

Bropas napa KOHTakTOB BBIIBUHYTA K OCU TpyOKH Oouibliie, 4yeM nepnas nmapa. Ha
BTOPOIl Mape KOHTAKTOB 3aJIEPKUBAETCS BTOPOE KOJIBI[0, a OCTABILASICS YaCTh
«3aMbIKaJIKW» CHOBA MPOJOJIKAET MAJICHUE U T. [I.

S

Puc. 28. Kaxx1as mapa KOHTaKTOB 3aJ€pKUT TOJIBKO «CB0OE» KOJIBLO.

[Tpukunem Temneps, kKak OyaeT ycrpoena TpyOka. [Ipenmnonoxum, nmuHa TpyOku - 3
M (3TO BIIOJIHE JOIYCTUMO IO AHAJIIOTMH € MPOTOTUIIOM). [IepBblil METp ocTaBUM
HEpaboUYMM: «3aMbIKaJIKa» TaM TOJbKO pa3ronsercs. Cienyromue ABa MeTpa
«3aMbIKaJIKa» B CBOOOAHOM majieHuu npoiaet 3a 0,2 cex. CpeHee paccTosIHUE
MEXKy KOHTakTaMH Ha 3ToM yuactke: 200 cm: 40 = 5 cm. SIcHO, 4TO 4KCIIO
KOHTAKTOB MOYHO CYIIIECTBEHHO yBeNWUYUTh. [loKIIF0Yas nenu K TeM Ui UHBIM
KOHTaKTaM, Mbl CMOKE€M pealn30BaTh pa3Hblie rpaduku BKItoueHus. CpenHss
CKOPOCTh ABWKEHUA «3aMbIkaiku» 1 m 3a 0,1 cek. 3nauut, 0,001 cexk.
COOTBETCTBYET TOUHOCTh YCTAHOBKM KOHTAKTOB B 1 CM. A KOHTaKTbl MOKHO JIETKO
YCTaHOBUTH C TOYHOCTBIO, B IeCATh pa3 Oonbuiei. [Ipu auamerpe TpyOku B 80 MM
CpelHee CABUKEHNE KOHTAKTOB K ocH TpyOku-2 mMM. «llepesapsiaka» npubopa
JIOCTUTAETCs ero rnepeBopaunBaHueM. OTHOBpEMEHHOE COpachIBaHUE BCEX KOJIEI] -
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OCBO60)KI[€HI/IGM HHWIKHCT'O KOJIbIIda, HA KOTOPOM CBO6OI[HO JICXKAT BCC OCTAJIbHBIC
KoOJb1a.

Wtaxk, Mbl Bce-Taku noidy4uuin Tperue 6e3 Tpenus! Haiinennsiil npuHIum
3HAYUTEIBHO IIMPE KOHKPETHOM 3aauu. B cyniHOCTH, MBI HallLIM cCIOCO0
ONOPHOTO JABMXXEHUS 0€3 TpeHHsI 00 onopkl... PemuTs 3a1a4y Ha TAKOM YPOBHE
6e3 APU3 - myrem nepebopa BapuaHTOB - OUEHb HEJIErko. Bbl MoxkeTe yoeauThes
B OTOM, IIPEJIOKUB 3a]a4y 7 CBOUM JApy3bsiM. [IoMHHTE, 4TO IPU 3TOM HENb3s
MEHSTH 33a4y: 10JKHA ObITh YCOBEPUIEHCTBOBaHA UCXOAHAs cxema (C
NaJarolUM I'py30M, 3aMbIKAIOIIMM KOHTAKThI). M emie: ycaoBus 3aj1auyu Hal0 He
NIEpPECKa3bIBaATh, a JaBAaTh B MMCbMEHHOM BH€. [1yCTh pemarmmii 03HaKOMUTCS C
KOHTPOJIbHBIM OTBETOM I10 3a7a4e 6, a 3aT€M IPOUYUTAET YCIOBUS 3a/1a4u 7,

Pa3o0paB HeCKOIBKO 3a/1a4, KOTOPBIE MBI IPUBEIH, YUTATEIh MOXKET CHENaTh
BEIBOJ, uTO 11t APU3 XapaktepHO cTpeMiieHre OJIyIUTh TpeOyembIid ekt
P MUHUMAaJIBHBIX 3aTpaTax. B 3ajaue 5 Mbl CTpeMUIUCH K TOMY, YTOOBI KaK
MO>KHO MEHbIIE pa3pylIaTh Jie/I: pa3pyLICHHbIHN Jie]l caM Mo ce0e HUKOMY He
HY’KEH, 3TO TOJIbKO «I1JIaTay 3a IpyObIii, HECOBEPILIEHHBIN coco0 nBKeHMs. B
3a/1aue 2 KpbUIbs JOXKAEBATENS IePKAIUCH «caMu 1o cebe». B 3amaue 7 Tpenue
OBLIIO CHATO MIPOCTHIM Pa3/ICICHUEM «3aMbBIKAIIKID).

42

J11s1 0OOBIYHOTO MHXKEHEPHOT'O MBIILJICHUS] TATUYHO JIPYTro€: TOTOBHOCTD
«IJIaTUThY» 32 NoJy4eHHbINH 3 PexT. «Hy HO OmyCTUTh 3Ty TsKenyto TpyOy Ha
0TKOC,-ymaeT utxkenep.Ilpexkpacno. CMOHTHpPYEM KpaH, OH OIIyCTUT TPYOy».
KpaHn - 970 1 ecTh miata 3a peajan3anuro IeUcTBUs, TpeOyemMoro 3a1adei.

N3ob6peratens nymaer uHaue: «HyxHo omyctuth 3Ty TpyOy. Hy, uTo *e, Hamo
JienaTh Tak, 4TOOBI TpyOa Kak-TO cama Jierjia Ha OTKOC.

MBI IpUBBIKIIA PACINIAYMBATHCS 34 PEIICHUE TEXHUYECKUX 33/1a4 METAILIIOM
MalIlVH, CJI0KHOCTBIO AJIEKTPOHUKHU U HIEAPBIM pacxoaoM sHepruu. APU3
BbIpA0aTHIBAET MPUBBIUKY IJIATUTH MHOM BAIIOTON - TBOPUYECKON MBICIIBIO. 3a1a4ya
MOXET KprU4aTh: «5 coBCeM MpocTas, MEHs JIETKO PEIINTb, UCIOJIb3Ys U3BECTHBIE
MexaHu3Mbl!» Ho n3o0perarens Bce paBHO IOJKEH CTPEMUTHCS HAWTU PELLICHUE,
He TpeOyrolee MallliH, MEXaHU3MOB, yCcTpoilcTB. KoHeuHO, 4TO-TO, B KOHLIE
KOHILIOB, IPUJIETCS UCIIONIB30BaTh. HO 3TO «UTO-TO» TOIKHO OBITH 00S3aTENBHO
HOBBIM U 0oJiee 3PhEeKTUBHBIM.

[TocMOTpHUM HAa KOHKPETHOM 3a1a4€e, KaK 3TO IMIPOUCXOIUT.
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3amaua 8

B naboparopun Hame4eHO NPOBECTH CEPHUIO UCTIBITAHUI CUCTEMBI (PUIBTPOB
(HampuMmep, JJIs JBUTraTeNIed BHYTPEHHEIO cropanus). B xoie ucneitTanuii B
(GUIBTPBI BMECTE C MOCTYMAIONMIUM Ty/1a BO3AYXOM HaJI0 MOJaBaTh MECOK, MbLIb,
YaCTHI[bI [JIMHBI U IPOYUE ChIITy4yre 100aBKU. /{151 KaXq0ro UCIbITAHUS UMEETCS
rpaduk noaauu qo6aBok. MHOrAa Ha/l0 MOJaBaTh TOJNBKO OJHY KaKyt-HUOY b
N00aBKy, HaIpUMEDP, TOJIBKO IIECOK, & HEPEJKO TPEOYETCsl OJHOBPEMEHHO
nojiaBath 10 24 BuaoB qo0aBok. Kaxnas nobaBka nogaercs B CBOE BpeMs 110
3apaHee COCTaBJICHHOMY rpauKy, IO3TOMY CMEIINBATh JOOABKH U M10/1aBATh
yCpeAHEHHYI0 cMech Hemb3sl. Bec kaxaoit no6asku ot 0,01 xr mo 0,03 kr. Bpems
noaauu 10 cek. [loToM ycTaHOBKY pa30uparoT U UCCIIEYIOT.

HyxHo nipeayioxkuTh cnocod mojgadu coimydnx 100aBok. OCHOBHbBIE TPEOOBAHUS:
POCTOTA, TOYHOCTH, JIETKOCTD MEPEHANAAKH (TIPEATIONAracTCsl MPOBEPUTH COTHU
Pa3HbIX COYETaHUI 100aBOK).

* sk ok

Orta 3a7a4a ObL1a MPEAIOKEHA CIIYIIATENsIM, TOJIBKO YTO IPUHATHIM B
AzepbaifxaHCKUI OOIIECTBEHHBIN HHCTUTYT N300pETaTeIbCKOTO TBOPUYECTBA.
Bpewmst Ha penieHre He OrpaHUYMBAIIOCH, OOBIIMHCTBO CIIPABUIIOCH C 3aJa4ei 3a

i/2-2 gaca. Bce ciymarenu - 90 4enoBek - MOAONIIN K 3a7a4e C TO3UIIHMA
00BIYHOTO KOHCTPYUPOBAHMUS; TTOAa4a MOPOIIKOB OCYIIECTBISIIACH PA3IMUYHBIMU
no3atopaMu. B HECKOIBKUX MPETIOKEHUAX aBTOMATU3ALIMS JO3UPOBKH
JIOCTHTaJIach UCIOIb30BaHueM JOBM!

Bot omno u3 pemenwuit: «K arperary moasenens! 24 TpyOsl. [lepen kaxaoit TpyOoit
Bpallaercs npucrnocodieHue B Bujie cuta. Yucio JpIpoK B CUTE COOTBETCTBYET
YHUCIIy TOYEK KPUBOM 1711 AAHHOTO nopollka. J[luaMeTpsl JpIpoK MOA0OpaHbI TakK,
4TOOBI B arperar B 0JIHy CEKYHy MOTJIO IIPOXOJIUTh OIIPENEICHHOE KOJIUYECTBO
nopoiuka. CKOpocTh BpallleHUsl CUT TAKOBa, YTO KaXAYI0 CEKyHIY K TpyOam
[I0JIa€TC HOBOE OTBEPCTHUE HYKHOI0 1raMeTpay. Mrak, 24 no3aropa - KaxIbli C
HaOOPOM €XKEeCeKYHTHO MeHstomuxcs nuadparm! Maimna rpoMo3ikas, He OYCHb
Ha/ie)KHas (0TBepCcTHs B quadparmax U TpPyOKH MOTYT 3a0UTHCS) U TPYTHO
NOAJAKOLIASACS IIEPEHANTAIKE.

Yepes noaTopa MecsiLa Ta ke 3a7a4da Oblla BHOBb IpeUIokKeHa cirymaressam. Ha
3TOT pa3 BPEMEHU Ha pelIeHHUE MOTPeO0BaIOCh BABOE MEHBIIIE - U MOJOBUHA

CIIyLIaTesel BbILUIA HA YPOBEHb KOHTPOJIBHOTO OTBETA.
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Pemenune 3amaun 8
[Tpumennm oneparop PBC.

2-2a. YBenmuuuM konudecTBo 100aBok B 100 pas. Teneps morpedyrores 2400
no3atopos. [Tomyuaercs cnumikom rpo-* Mo3akas ycraHoBKa. J[o3aTop A0KeH
OBITh OJIMH U IPUTOM caMblii TpocToi. Ho 13 31010 npocroro no3aTopa JOJIAKHBI
He3aBucuMo uatu 2400 mopomkos. ..

2-26. Ecnim no6aBka oj1Ha, MOKHO ITOCTaBUTh OOBIYHBIN J03aTOP.

2-2B. YUem MeHbIIIe BpeMs MOAauu, TeM Xyxke OyneT padotaTs po3arop. Ecinu
BMecTo 30 cek. B Hamiem pacnopsibkeHuu Becero 0,03 cek., Mbl IPOCTO HE yCIeeM
OTZI03UPOBATh NOPOIIKU. BBIBOA: 103UPOBKY HAJ0 OCYIIECTBIIATH 3apaHEe.
['aBHBIN BBIMTPBIII B TOM, YTO 3apaHee Mbl MOXKEM JO3UPOBATH MOPOIIKU JTHOOBIM
croco0oM U 0e3 CHEeIKH, CIIeJ0BaTeIbHO, OY€Hb TOYHO. Eciii y Hac ecTh 3apaHee
OT/I03UPOBAHHBIE TTOPOILIKH (HAIPUMEP, PA3TI0KEHHBIC 110 CEKYHIHBIM MOPIIHIM),
TO J103aTOPBI HE HYXKHBI: U3 IBYX TPEOYEMbIX IEUCTBUI - OTJA03UPOBATH MTOPOLIKU
U TI0JIaTh - OCTAETCS TOJILKO BTOPOE JICHCTBHE.

2-2r. lonmyctuM, BpeMs MO1a4u MOPOIIKOB PACTSIHYTO

1o roza. [Topolky nogarTes MEAJIEHHO - KPYIIMHKA 3a KPYIIUHKOU. B aTOM
ClIy4ae TOXe €CThb CMBICII OTA03UPOBATh UX 3apaHEE, CKaXEM, 110 HEAECIbHBIM
HOPLIUSAM.

2-2n. Ecnu nomyctumasi CTOMMOCTB YCTPOMCTBA OJIM3Ka K HYJII0, YCTPOMCTBA HET
win o4yt HeT. COOCTBEHHO, 103aTOP HaM HE HYXKEH: Mbl MOKEM JIHOOBIM - CAMBIM
JIEIIEBBIM CIIOCOOOM OTA03UPOBATH MOPOUIKU 3apaHee. 3HAUUT, HAZI0 KaK-TO
n30aBUTHCS M OT MOJIAIOIIETO YCTPOMCTRA.

2-2e. Ecnu pacxosibl Ha yCTPOMCTBO MOTYT OBITh BHICOKMMM, TONPOOYEM U3MEHUTD
IPUPOJIHBIN FTEMEHT CUCTEMBI - MOPOIIKH. COETUHUM - XOTS ObI C IIOMOILBIO KJIes
- K&KIYI0 KPYIUHKY MOPOLIKA C KPYIMUHKON (peppOMarHUTHOIO MaTepuara.
Temnepp mogavye NOPOMIKOB OYEHB JIETKO ynpasiaTh. [IpaBna, HEsICHO, KaK B
HY>KHBI MOMEHT OTJAEJIATh KPYIMHKH NOPOIIKA OT KPYITHHOK METajuIa.

Yro xe Ham nan onepatop PBC? Onny 6€3yciioBHO MOIXOIAITY IO UACTO -
JIO3UPOBATH MOPOIIKU 3apaHee. 1 oiHy MHKY10, HO 3aMaHYUBYIO UJICI0: KPYIIUHKU
MeTajia HeCyT ¥ cOpachIBalOT YaCTHUIIbI TOPOLIKA.

[IponomxuMm pemieHue.
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2-3. lana cucrema u3 ¢puinbTpoB u 24 1o6aBok. JJ06aBku TpyaHO MOJaBaTh B
GuUABTPHI IO rpapuKam.

2-4.a) -
0) OuIbTPHI, HOPOIIIKH.

MeHsATb PUIbTPBI HENB35-Mbl UX UccienyeM. [Iopoliku Toxke Helb3s MEHSTh -
HapylaTcs yCJIOBUs SKCIIEPUMEHTA.

2-5. BHewHss cpena.

3-1. BHemHss cpena caMa MoAaeT MOPOLIKH 0 33JJaHHbIM rpadukam IpocTo U
TOYHO.

B sT0i1 popMynHpoBKe, B CyLIHOCTH, YKa3aHbl 1B JEHCTBUS- JO3UPOBATH (10
3aJlaHHBIM I'padukam») 1 nogasath. Ho mar 2-2 yxe aan uaero npeaBapuTenbHON
103upoBKU. [ToaTOMY MBI MOkeM yTOouHUTH MKP:

3-1. BHemHss cpena cama MoJaeT 3apaHee OTI03UPO-BaHHbBIE IOPOIIKHU ITPOCTO U
TOYHO.

3-2. byneM jyist IpoCTOTHl pacCMaTpUBaTh OJIMH MOPOIIOK, TOMHS, YTO MOTOM
pelIeHre Ha/lo pacpoCTpaHuTh Ha 24 nopoinka. tak, Mbl uMeeM 3apaHee
OTJI03UPOBAHHBIN MOPOIIOK (puc. 29); ceifluac BHELIHSA cpea HE MOoJaeT
MOPOIIIOK, a HaM HaJ[0, YTOOBI OHA caMa IMo/IaBajia €ro B BOPOHKY.

3-3. He MOXeT BBINOIHUTH TPeOyeMOTo ACHCTBUS YacTh BHEIIHEH CPe/ibl OT TOTO
MeCTa, I€ JIEKAT OTJO3UPOBAHHBIC MOPOIIKH, JO BOPOHKH.

Puc. 29. K 3agaye 8, mar 3-2: 3apaHee OT103MPOBAHHBIN MTOPOIIOK MOJAETCS MIPU
MIOMOIIH JICHTHI.

3-4. a) Ham Ha0, yToOBI 3T YaCTh BHELIHEH CpeJibl cama HecJa MOPOLIOK.

0) HetpynHo caenars 3Ty 4acTh cpe/ibl H3 JIeHThI. Ha JIeHTY MOKHO MOJIOKUTH
IIPEeIBApUTEIHLHO OTI03UPOBAHHBIN MOpoIoK. Ho Kyma AeHeTcs JIeHTa HaJl
BOPOHKO?

B) HecoBMecTUMOCTH (IPUTOM HE OYEHB CTpPAILIHAS - 3TO Y>KE€ BUJHO) COCTOUT B
TOM, 4TO JICHTA J0J’KHA OBITh M JIEHTHI HE 10JKHO ObITh. [IpaBaa, TpeboBanust 3TH
OTHOCSTCS K pa3HbIM MOMEHTaM BPEMEHM: [10Ka JIEHTA HECET MOPOIIOK, OHA
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JOJHKHA OBITh; KOT1a IOPOIIOK JOHECEH, JOJKHA ncue3HyTh. Heuro mogo0Hoe (¢
yacTulamMu (eppoOMarHuTHOTO MaTepHalia) y Hac MOJIyYHIOCh U Ha 1are 2-2e.

3-5. Utak, 1eHTa 10omKHa UCYE3HYTh HAaJl BOPDOHKOM.
3-6. JInbGo Ha/l0 YHUUTOKUTH JICHTY, TUOO OTBECTHU €€ B CTOPOHY.

3-7. MoxHO 3arHyTh JIEHTY: IMyCTh BO3BpamaeTcs Haza . [lomydyurcs 4to-To Bpoe
JIEHTOYHOr0 TpaHcnoprepa. 24 tpancnoprepa? A ecnu ux 2407 I1noxo!
Tpancnoptep xopolil, Korja Hajo J10JT0 MoAaBaTh MaTepuaibl. A Mbl BECh
MOPOIIIOK PACITOJIOKHUIIH 3apaHee - HaM He HY)KHA BBICBOOOIMBIIIASICS JICHTA
TpaHcHopTepa.

OcraeTcst nepBblil BApHAHT - YHUYTOXXUTH JICHTY HaJl BOPOHKON. DTO ONMKe K
UeaJbHON MalllMHE: YacTh MAIMHbI, BBIIIOJHUBILAS CBOIO PadOTYy, TOJKHA
VCYE3HYTh.

3-8. Kyna u kak Oyzaert ucuesats jieHTa? M0oXHO 0TOpachIBaTh JIGHTY, HO 3TO,
BUJIUMO, MOTPEOYET MPUMEHEHUS KAKOTO-TO MexaHu3ma. M ieanpHee, 4ToObI JeHTa
ucyesajia cama: Tasja, Mcrapsuiach U T. 1.

- Crame

-

—

v v

4-1. MpI BbIMTpaiu B TOUHOCTH (3apaHee THIATENbHO JI03UPYEM), B POCTOTE

KOHCTPYKIIMU (Habop ucue3aromux jieHT). Ho BBoguTCs oneparus
IIPEABAPUTEIBHON PACKIIAIKy ITIOPOIIKA HA JICHTY.

4-2. HetpyHO HaHECTH MOPOIIOK Ha JIEHTY PABHOMEPHO: IIOKPOEM JIEHTY KIIEEM,
MOCHITJIEM MOPOIIKOM, MPUKIIEUM OJUH clioil. OHaKo HaM HY’KHA JICHTa, HECYIIast
nopomIokK B Buje rpaduka. [1o10XuTh Kiieii B Te MecTa, T1ie 1o rpaduky J0HKeH
ob1Th moporok? [Ipoie Beipe3aTs rpaduk U3 JIEHTHI, UMEIOIICH OJMHAKOBYIO
HIMpUHY. BemecTBo JIGHTHI TOHKHO JIETKO Pe3aThCsl, IETKO MOKPBIBATHCS KIIEEM,
jerko ucyesarb. OObIKHOBEHHAs Oymara. A mydiie - 6e3301bpHas Oymara.

43

4-3. Teneppb TpyJHO HANTU HENOCTATKU. MI3rOTOBUTH 3amac paBHOMEPHO
MOKPBITHIX MOPOIIKAMU JIMCTOB HECIIOKHO. BhIpe3aTh U3 3TUX JIMCTOB HYKHbBIE
rpaduku - coBcem npocTo. PaBHOMEpHO MO1aBaTh OAMH HIIK HECKOJIBKO
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(CJI0’KEHHBIX B AYKY) JIMCTOB MOKHO C IIOMOLIBIO CaMbIX MPOCTBIX YCTPOMCTB.
Coxxuranue 0€330/1bHOM OymMaru HaJl BOPOHKOM TOKE HE BbI3bIBAET 3aTPYHEHUH.

4-4. Ml HallUTK HACTOJIBKO IPOCTOM CIIOCO0, YTO €ro JIETKO Peain30BaTh U
WCIIBITAaTh. BBIMIPBIII OTYETINBO BHUJIEH.

KonTtponbshbiit 0TBeT: «Crioco0 HEMPEPHIBHOTO JI03UPOBAHUS CHITYYHX
MaTepualioB 0 BeCcy B eIMHUIE 00beMa, HanpuMep adpa3uBa, IPU YCKOPEHHBIX
M3HOCHBIX MCIBITAHUSIX JIBUTATEIISI BHYTPEHHETO CrOPaHusl, OTIIMYAOITUNCS TEM,
YTO C I1I€JIbIO MTOBBIIIEHUSI TOYHOCTH, a0pa3uB MpeABAPUTEILHO HAHOCST
PaBHOMEPHBIM CJIOEM Ha MIOBEPXHOCTh THOKOM JIGHTHI U3
JIETKOBOCIIJIAMEHSIOIIETOCS BEIIECTBA, ITOAAI0T €€ ¢ 3aJJaHHON CKOPOCTHIO B 30HY
HarpeBa M CXKUTAIOT, a a0pa3uB OTBOAT K HCTIBITYEMOMY OOBEKTY» (aBTOPCKOE
cBuaeTenbcTBO Ne305363).

* %k ok

Pazymeercs, mpakTHYECKH 3aITUCH PEIICHUI HECKOJIBKO Kopode. Bot, Hampumep,
pemenue B. MurpodanoBa, cTyaeHTa 5-r0 Kypca A3ep0OaiipkaHCKOTO HHCTUTYTa
HEe(TU U XUMUH:

«2-3. Jlana cucrema: arperar u J00aBKH.

2-4.a) -

0) Arperat, 100aBKH.

2-5. BHewHss cpena.

3-1. Buemnss cpena BBOAUT J0OABKK BOBPEMS M KaK HAM HPaBUTCS.

3-2. (Ha pucynke «bpu10» 1Moka3aHbl XaOTHUYECKUE MOTOKH T00ABOK, HA PUCYHKE
«Crano» - ynopsiioueHHbIE. )

3-3. (BbigeneHsl y4acTKH - TaM, IJIe HaChITIalTCs TOOABKH. )
3-4. BHemHAA cpefa He B3BEILINMBAET, HE 3HAET BPEMEHHU U T. 1.
3-5. Ecnu Obl eii He HaJlo ObUIO 3HAaTh HUYETO. Eciiu 3apaHee Kak-To BCE ClIENaThy.

Otcrona B. MutpoganoB cpa3y npuuiesn K OTBeTY,
COBIIAJIAI0NIEMy CKOHTPOJIbHBIM. Ha pemienue Ob110 3aTpayeHo Bcero 20 MUHYT.

Nuxenep P. CynraHoB nosry4yus TOT K€ OTBET, HO HECKOJIBKO UHBIM IIyTEM:
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«3-4. BHemHss cpesia He MOXKET 3aXBATUTh HYKHbBIE KOJIMYECTBA OPOIIKOB U
MOJaBaTh B CTPOrO OMPEJEICHHOE BPEMSI.

3-5. Ecnu BHemH:AA cpeaa obanana Obl KAKUM-TO CPEACTBOM TPAHCIIOPTHUPOBKH
(HanpuMmep, nojiaBana Obl 1 KOHTEIHED B CEKYH/Y), B KOTOPOE 3apaHEe HACHIIIAHO
HY>KHO€ KOJIM4Y€eCTBO MOpouikoB. KoHTeliHep - Ha3BaHuE yciioBHOE. JlonycTum,
o0oouka, neHra. [Tocne nocTaBku JeHTa ucue3aer».

@opMyIMpOBKH OTBETOB Ha Bonpockl APU3 coxpansaoT nHauBUAyansHOCTh. Ho
JUISl BCEX CUJIBHBIX PEIIeHUI (Ha ypOBHE WJIM BbIIIE KOHTPOJIBHOTO OTBETA)
XapakTepeH OOLIUI CTUIIb MBILIUICHUS:

HANMPABJEHHOCTb MbICJIM, OTCYTCTBUE OCCIIOPSIJOUYHBIX CKAUKOB, CYyECTIMBBIX
METaHUM;

NOCTOsIHHAsA opueHTHpOoBKAa Ha UKP, ctpemiieHne nomy4uTs pe3ynbTar,
PaCIUIaTUBIIUCH PEAEIBHO-MUHUMAIBHBIM YCTPOHCTBOM;

yYMEHHe JIErKO MPeo0JIeBaTh MCUX0J0TrH4ecKue 0apbepsbl (TEpMUH
«KOHTEHHEp» TSAHYJI K UJIe€ UCIOJIb30BAaHUS NAKETUKOB, HO P. CynTaHOB TYT Xke
OTMETWJI: KOHTEHHEp - Ha3BaHue yciaoBHOe. [loTromMy 4To 00010UKa HIIM JIEHTA -
TOK€ KOHTEHHEPHI. .. );

XOPOIIIEE BIAJICHUE OCHOBHBIMY NPHEMAMH YCTPAHEHUSI TEXHUYECKHUX
NMPOTUBOPEYHIl, KOT1a MaJeHIIas OJACKA3Ka aHAJIN3a BOCIIPUHUMAETCS KakK sICHOE
yKa3aHUe MIPUMEHHUTH TOT WK UHOU TTpreM (ObUIH UCTIOIh30BaHbI IPUEMbI
npe/Ba-

PUTCIIBHOT'O UCITOJITHCHUA, OT6p003. HCHYXHBIX qaCTeﬁ, JANHaMHU3alnn O6’b€KTa).

PUTCIIBHOT'O UCITOJIHCHUA, OT6p003. HCHYXHBIX qaCTCﬁ, JAWMHaMHU3alnn O6’b€KTa).

% sk ok

Teneps s npUBEAY HECKOJIBKO 3a/1a4 JJIsl CAMOCTOSITEILHOTO PELIEHUsI. ITO
y4eOHbIC 3a7]a4M: B UX YCJIOBUSIX COJICPIKATCS BCE CBEACHUS, HEOOXOIUMBbIE IS
pemenus. Kakux-nmu0o otpacieBbix 3HaHUM He TpeOyeTcs. Kpome Toro,
MOCKOJIbKY 3a71aui y4eOHbIE, IOCTATOYHO JIMIIb B CAMOM OOIIEM BUJIE HAUTH
IPUHIUI PEIICHUS.

He umure pemenue nepedbopomM BapuaHToB. IIbiTasgch oTraapBath (110 3HAKOMOMY
METO/Iy «a €CJIU ClIeJaTh TaK...»), Bbl JIMIIb OECIIONIE3HO 3aTpaTute Bpems. Eciau
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YAaCTCA IMPAaBUJIBHO yraJaaTb OTBCT, BAlIC TBOPUCCKOC MACTCPCTBO OT 3TOI'0 HEC
ITOBBICHUTCHA. J1a>1<e CaMBIC ITPOCTBIC 3aJla4u HaJl0 PCHIATH 110 CUCTEME, O9TO HYKHO
AJIs1 TPCHHUPOBKU I/I306p€TaTCHBCKI/IX HAaBBIKOB.

Pemaiite 3amady Tak, kKak Oy/ITO OIIEHKA CTABUTCS HE 3a MOJIYYCHHBIA OTBET, a
TOJIBKO 3a X0 pemieHusi. CuutaiTe, 4To caMOe BaXKHOE - YETKO BBICTPOUTH
JIECEHKY OTBETOB Ha BOIPOCHKI. ITa JIECEHKA IO KHA 00J1a71aTh IBYMsI CBOMCTBAMU:
NEPBOE - LIETBHOCTh, OTCYTCTBUE JJOTUUECKUX PA3PBIBOB; BTOPOE - HAIMYHE
KaKOr0-TO HEOXKUIAHHOTO IMOBOpoTa. Benomuure pemenue 3anauun 7: yxe B UKP
MBI IPUIIUTHA K BBIBOJY, YTO HY>KHO TOJYYUTh TPEHUE 0€3 TPeHHUs. 3ApaBblid CMBICI
YBOJHJI B CTOPOHY, HO MBI CTaJTH TIOCIICIOBATEIHPHO NCKATh TPEHUE O€3 TPEHUS U
NBIOKeHNUE 0€3 IBUKEHNUS. . .

3agaua 9

Bo3nyx, mogaBaemsiii B akBapuyM, TO3BOJISICT B CPABHUTEIBLHO HEOOIBIIIOM
00beMe BOBI cojiepKaTh MHOTO phioeriek. [IoaToMy m1aBHO BO3HHUKIIA MBICITH
WCIIOJIB30BATh AHAJIOTUYHBIN TTPUEM JIJIsI MHTEHCHU(UKAIIK PHIOOBOICTBA B 03€pax,
npynaax u T. 1. bena, oaHako, B TOM, 4TO CIIOCOO 3TOT HEAKOHOMUYEH: JIUIIh
HeOOJIbIIIas 9YacTh BO3AyXa YCIIEBACT PACTBOPUTHCS B BOJE, OCHOBHAS KE €TO
Macca Bo3Bpaiaercs B arMmocdepy. s KoMHaTHOTO akBapruyMa 3TO HE TaK
CTpaIIHO- MAJICHBKUM MOTOPYUK CHIpaBisieTcs ¢ aejaoM. Ho B o3epax vHbIe
MacITadbl; TOTPeOOBAIOCH ObI BO3JIE KaXKI0T0 03epa CTPOUTH MOIIIHYIO
KOMITPECCOPHYIO YCTaHOBKY, IIPOKJIQIBIBAaTh PA3BETBICHHYIO CUCTEMY TPYO U T. 1.

Hy>eHn nHol crnoco6 - HeCJIOKHBIN, SKOHOMUYHBIN U, KOHEYHO, O€3BPEIHBIN IS
pb10. [ToaTOMY, B 4aCTHOCTH, HE HAJI0 UCIIOJIH30BAaTh PEAKTHUBBI, BBIJCIISIOININEC
KHUCIIOPO/I.

3amaua coBceM npocras. [lonpoOyiite ee pemmth cpasy (6e3 aHanu3a) mo Tadiuile
TUIIOBBIX ITPUEMOB.

3amaua 10

HpH IMOJIUPOBKEC OIITHUYCCKHUX CTCKOJI UCITOJIB3YIOT ACPCBO U TKAHH, 4 B IIOCJICIHNC
oAbl - CMOJIBI U I1JTAaCTMACCHI. B 30HY COIIPUKOCHOBCHUS CTCKJIA U HTHCTPYMCHTA
mogacTCsa BOJAHAA B3BCCh ITOJIMPOBAJIBHOI'O ITIOPOIIKA.

OILHaKO 9TOT Tpa,Z[I/IIlI/IOHHHﬁ CIIoco0 JaJICK OT COBCPUICHCTRBA. HOJIPIpOBKy
IMPpUXOOUTCA BECTH HAa HU3KHUX CKOPOCTAX, TAK KaK CMOJIbI, TKaHH, ICPCBO U
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IJIACTMACCHI C YBEIMYCHUEM YHCiia 000POTOB CHIIBHO Pa30TPEBAIOTCS U TEPSIOT
HEO0OXO0IMMbBIE KaYeCTBA.

Kak moBeicHTH CKOPOCTH 0OPaOOTKHU?

BeposiTHO, BBI cpa3y MolyMaeTe O MoAade OXJIaXAAUIEH )KUIKOCTH: ITyCTh
BMECTO BOJHOM B3BeCH OyJI€T B3BECH IMOJIMPOBAIIBHOTO MOPOIIKA B KAKOW-HUOY b
oXJIaXaaren xuakoctu. Takoil criocod U3BECTEH, OH 1a€T HE OYE€Hb XOPOIIHE
pe3yibTarhl. [IpeacTaBpTe cebe MoJUpoOBaIbHUK B BUAE HEOOJbBIION MOAYIIKH,
KOTOpas ObICTPO BpallaeTcs, MJIOTHO MPHKUMasCch K crekity. Kak nmogaBath
oxJaxaaronyro xuakocts? Cooky? Ho Beab TeIio BblAEASETCS MO MOAYLIKOM -
TaMm, IJi€ B JAaHHBI MOMEHT IIPHKAT NOJUPOBAJIbHUK. Y CTPOUTH CKBO3HBIE KaHAJIbI
B nojiupoBajbHuKe? TyT Mbl HaTaJIKMBaeMCs Ha IPOTUBOPEUYHUE: YeM OOJIbIIIE B
MOJIUPOBAJIbHUKE KaHAIOB, TEM paBHOMEpPHEE OyJeT 1oaaya )KUIKOCTH, HO TEM
xyxe Oyzaer paboTaTh caM NOJUPOBATBHUK, KOO OH OYAET COCTOSITH B OCHOBHOM
U3 JIbIpOK... CI0BOM, AbIpUATHINA MOJIUPOBAIBHUK - HE camasi yiayHasi ujesl.

DT0 TOXKE OYeHb MpocTas 3a7ada. Pemure ee, UCMONb3ys TaOIUILy TUITOBBIX
IIPUEMOB.

3agau a1l

JInst ucpITaHUsI MaTEPUAJIOB Ha JIJTUTENIBHYIO MPOYHOCTh B YCIOBUSIX BBICOKUX
TEMIIEPATyp U arpECCUBHBIX CPEJI UCTIOJB3YIOT IMTPOYHBIC KaMephl - ceidnl. K
00pa3iy MaTepuaia IpUKPEIUISIOT IPy3, MOCIE YEero 3aMoJHII0T KaMepy
arpecCUBHBIM BEIIIECTBOM, T€PMETUYHO 3aKPHIBAIOT U BKJIIOYAIOT CUCTEMY
oborpesa (TEIJIOBbIE AJIEMEHTHI pa3MeIleHbl B CTEHKaX Kamephl). Bec rpysa - oT
0,02 Kr 10 2 KT.

OcHOBHasl TPYIHOCTb ITPH TaKMX UCIBITAHUSAX CBS3aHa C OMPE/CIICHHEM MOMEHTA
paspbiBa oopasua. [IpaBna, 31ech

He TpeOyeTcst 0co00i ToUHOCTHU. J[0CTaTOUHO, €ClIi MOMEHT 00pbIBa OyeT
3a(pUKCHPOBAH C TOYHOCTHIO 10 HECKOJIBKHUX CEKYH/I, TAK KAK MCIBITAHUS BEIYTCS
MHOT'/Ia B T€YeHHE MHOTHX JHEH. CIOKHOCTh B IPYTOM: TPYJTHO 00ECICUUTh
HaJIe’KHOCTh CUTHAJIBHBIX YCTPONCTB, Pa3MEILIEHHBIX BHYTPU KaMephl B CHIIBHO
arpeccuBHoi cpene. Hy»Ho, 4ToObI MOMEHT 0OpBIBa OMPEIEIISIICS CHAPYKH.
Amnmnaparypa, yJaBiuBarouias rym rnajaeHus rpy3a, He TOAUTCS - OHA CIIMIIKOM
CJIO’KHA U HEHA/IC)KHA.
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[Ipumem it onpeneneHHocTH, 4to kamepa umeer pasmepsl 0,4 X 0,3 m X 0»3 M,
a TOJILIMHA CTAJIbHBIX CTEHOK - 0K0J10 10 MM. MTak, Hy>KEH IpeesIbHO MPOCTON U
HaJIe’KHBIN CIIOCOO perucTpanuy MOMEHTa paspeiBa oOpasua. [Tomuure: He
JOJKHO OBITh HM OJJHOT'O CKBO3HOI'O OTBEPCTHS B CTEHKAaX KaMephl!

Haunure ananus 3aayum ¢ mara 2-3.
3amaya 12

Hmeercs nueBMaTHueckuii kousetiep. OH npecTaBisieT cO00H HAKIIOHHYIO
TpyOKy, MO IHY KOTOPOM CHU3Y BBEPX - MO/ ICUCTBHEM MOTOKA BO3/IyXa -
nepeMenarTcs (KaTsaTcs) MeJIKUE IITY4YHbIe TPy3bl. B Haliem ciydae - moMUI0PHbI.
TpyOka uAeT C 3Taka Ha dTaX, B HECKOJIbKUX MECTax MEHSET HampaBjeHue (s
HATJIAIHOCTH MOKHO CUMTATh, YTO TPyOa pacnosiokeHa BAOIb OOBIYHON
aecTHUIlb). HegocTaTok cucTeMbl: TOMUAOPHI HAJIETAIOT APYT HA JIPYTa,
YAAPSAIOTCS, MOPTSTCA.

44

Hy>xeH cnocod mHeBMaTUYECKOIM TPaHCIIOPTUPOBKH, P KOTOPOM Tpy3bl OyAyT
JIBUTATHCS 1O 33JaHHOM Mporpamme ¢ abCOIIOTHON HaIeKHOCTHIO: Ha
ONPEIEIICHHOM PAaCCTOSIHUU APYT OT IPYTa U B ONPEJICTCHHOM TEMIIE.
OTKa3bIBaThCS OT MTHEBMATUYECKOW CUCTEMBI TPAHCIIOPTUPOBKU KpailHe
HEXXeJaTeJIbHO: MoTpedyeTe» HOBOe 000pyI0BaHuUE, a €r0 y Hac HeT.

Haunure pemienue 3agauu ¢ mara 2-3.
3amaua 13

B QJICKTPOHHBIX CXCMaXxX BBICOKOM YaCTOTHI IMPUMCHAIOT TaK HA3bIBACMBIC JIMHUH
3aACPIKKHU. Onu CIyXKaT i CABUTAa BBIXOJHOI'O CUTHAJIA 110 BPECMCHH. JInHumn
3aJCPKKU IIPCACTABIIAIOT coOoi CJIIOUCTYIO KOHCTPYKIHUIO - CJION MaTCpHajia C
HHU3KHM U BBICOKMM OMHYCCKHMHU COIIPOTUBJICHUAMU 4YCPC-

nytores. TakuMu mapamMu MOTYT ObITh, HAITPUMEp, CTEKJIO U CTajlb, CIjiaB Byma u
Mmenb. Tommmua cinoeB coctaBisgeT 0,1 - 0,01 MM, TOYHOCTH M3TOTOBJICHUS
TpeOyeTCsl BEICOKAS.

N3BecTHBIE c11OCOOBI M3rOTOBIICHHUS (IIPECCOBAHUE, IIPOKATKA)
MaJIOTPOU3BOIUTENBHBI, JOPOTH, JAIOT MHOTO Opaka. M3 HeKOTOphIX map BooOIe
HE yJaeTCs MOJIYUYUTh CIOUCTYIO KOHCTPYKIHMIO: MAaT€pUabl, COCTABJISIONINE APy,
00BIYHO PE3KO OTIIMYAIOTCS MO TeMIepaType miaBiieHus (cTekiio - 10 800°, craib-
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1500°, crutaB Byna -70°, menb-1083°); Ha TOHKYIO IJIaCTUHY M3 ciuiaBa Byna
HAJIOKUTh PaCKaJICHHYIO MEAHYIO IUIACTHUHY, cIlIaB Byna nmpocTto pacraer.

HY)KCH IIPUHIOUITNAJIBHO HOBBIM CITOCOO M3TOTOBJICHHS CIIOMCTBIX KOHCTPYKHHﬁ.

Orta 3aj1a4a CJI0XKHEe JBYX MPeIblIyIIuX: Oapbephl Ha IMyTH K €€ PEILICHUI0 BECbMa
BbICOKME. HaunuTe pemenue ¢ mara 2-2.

3agaual4

TpyOompoBoa 1ajIeKo HE BCET/Ia yAaeTCs 3arPy3UTh KAKUM-TTHO0 OJHUM
HedrenpoaykroM.-IToaToMy OblIa IpeAIoKEHa MOCae0BaTEIbHAS
TPaHCIIOPTUPOBKA, IPU KOTOPOH pa3HbIe HePTEIPOIYKTHI ITEPEIAIOTCS 110 OJTHOMY
TPyOOTIPOBOY APYT 3a APYTOM, TaK CKa3aTh, BCTHIK. CIIOCOO 3TOT B IPHUHITHIIC
UMeeT OOJIBITIOE MPEUMYIIIECTBO: BMECTO HECKOJIBKUX MapajlIeIbHbIX
TPyOOTIPOBOIOB MOYKHO TIOCTPOUTH OJMH. HO MMpoKoro pacrpocTpaHeHus
MOCJIeIOBATEIbHAS TIEPEKavKa MOKa HE TIOyJnJIa.

[TprumHa B TOM, UTO MPH MEpPEKayKe OTHOTO TOPIOYETO BCIE 32 APYTUM B 30HE MX
COTIPUKOCHOBEHHUS HEM30€KHO MPOUCXOANT CMEIBaHue. B cBsi3u ¢ aTuM
BO3HHKAIOT CJIOXKHBIE TEXHUYECKHE Mpobsiembl. Kak, Hanpumep, TOUHO
YCTaHOBHTH, KOT/Ia KOHUAETCS YMCThIM OCH3MH U HAYMHAETCSI CMECh €T0 C
JU3EIbHBIM TOILUIMBOM? A T/le KOHYAETCs 3Ta CMECh U HAUMHAETCS IOCIIE YOI
quCThIN MpoayKT? Kak cBOEBPEMEHHO OTJEIUTh CMECh OT YUCTHIX MIPOJYKTOB U
n30eXaTh 3arpsi3HEHUS TOIUINBA, paHee MOCTYIMBIIETO B pa3epByapbl KOHEUHOTO
IYHKTa NEpEeKayKu?

Jlo 1960 roga nouyTu Ha BCeX MarucTpaibHbIX HE(QTEPOBOIAX MPUMEHSIICS
PYYHOI CITIOCOO KOHTPOJIS: BO BPEMS 0UEPEAHOTO IIUKJIA MEPEKAYKH JIaOOPaHTHI
KOHTPOJIbHBIX MYHKTOB B JIIO0YIO OTOAY, AHEM M HOUYBIO YacaMU IMPOCHKUBAJIU B
CBIPBIX KOJIOALIAX TPYOONpoBOAa, MPOU3BOSI MHOTOYUCICHHbIEC aHATHU3bI.
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Puc. 30. Kak yMeHbIINTH IOTEPU HEPTENPOIYKTOB, IEPEIABAEMBIX IO OTHOMY
TpyOONpoBOIY?

Jlenanoch 3TO KyCTapHO: NPAMO U3 TpyOompoBoaa Opanu npoly, HAIUBAJU €€ B
K0JI0y ¥ TI0 YPOBHIO TUTABAIOIIETO B HEW MOTUTABKA OTIPEICIISIIN TUIOTHOCTh
Hedrenpoaykra. Ho pa3HOCTH MIIOTHOCTU CBETJIBIX TOPIOUHUX BEChMa
HE3HAYUTENIbHA, U «JIOBUTHY TAKUM ITYyTE€M I'PAHUIIbI CMEIICHUS OBbLIO TTOYTH
HEBO3MOXKHO. B pe3yibTare 3a Ka)KIblil ITUKII IEPEKAYKU TOJIBKO 110 OJHOMY
TpyborpoBoay cpennero auamerpa (500 MM) BMECTE CO CMEChIO YXOIUIO B Opak
oT 800 10 1200 TOHH YUCTBIX MPOTYKTOB.

Bbu10 BHECEHO HECKOJIBKO IpeioxkeHuil. Hampumep, npeioxunu npubdop
«He(pTEeIeHCUMETP», KOTOPBIHM OIpeessy COPTHOCTh HEPTENPOAYKTOB MO UX
IIJIOTHOETH TOXKE Ha OCHOBE MOIUIABKA, HO YCTAHOBJICHHOI'O B TOPJIOBUHE
TpyOomposoa. [Ipennaranocs Takke OCyIIECTBIATh KOHTPOJIb FaMMa-
IUIOTHOMEPOM. DTOT IPpUOOP AEUCTBYET MPU MOMOIIM raMMa-U3TydYeHU I
PaIMOAKTUBHBIX U30TOMOB, YCTAHABIMBASA KAUECTBO FOPIOYETO OIIATH-TAKU 110 €ro
IJIOTHOCTU. ECTH yIIbTpa3ByKOBbIE YCTAHOBKH, U3MEPSIOILUE CKOPOCTh
pacrpoCTpaHeHUs 3ByKa B KUIKOCTH.

[Tocmotpute Ha puc. 30. [To TpyOONpoBOAY BCTHIK ABUKYTCS JIBA PA3HBIX
Hedrenpoaykra JI u b. Ha cteike o6paszyercs cmech 4 + b. Eciiu Ob1 ynanoch
TO4HO (pukcupoBath rpanuilsl [ u I, To moTepu He npeBbIany 606l 00bEMa CMECH.
Ho u3-3a HETOYHOCTH KOHTPOJISI HPUXOJUTCA HAUUHATH OT/ICJICHHE CMECU PaHbIIIEe
(yiuaum 111), a 3akanyuBath nozxe (uHus [V), uem 3To TeOpeTUYEeCKH BO3ZMOKHO.
CoBepiieHCTBYSI METOJIbI KOHTPOJIs, puOmmkaroT JuHuto 111 x I v munuro 1V k 11
[ToTepu pu 3TOM YMEHBIIAIOTCS, HO cMeCh A + b 00pa3yeTcs no-npexHeMy.
[{enecoobpa3nee 06X01HOM My Th: BOOOIIE N30eKaTh 0OpazoBaHue cmecu 4 +

b, ucnonb30BaB Kakou-TO pa3aenuTens Mexay 4 u b.

Puc. 31. PaB,IIeJII/ITCJII/I C MAaH>KCTHBIMH U JTUCKOBBIMU YIINIOTHUTCIISIMU.

N3BectHbl paznenurenu (puc. 31) ¢ MaHKETHBIMU, TUCKOBBIMU U MIETOYHBIMHU
yIIOTHUTENSAMU. OJTHAKO 3TH «EPLIMKI UMEIOT MPUHIIMIINATIBHBIE HEJOCTATKHU:
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cMeceo0pa3oBaHKe HE MPEAOTBPAIIACTCS - HE(PTEPOTyKThI TPOCAUUBAIOTCS Yepe3
3a30pbl MEXKTy CTCHKaMU TPYObI ¥ YIDIOTHUTEIISIMU;, «EPIIUKW 3aCTPEBAIOT B
TpyOOIpoBOaaX, a Koe-rie BoooIie He MOTyT npoitu. Ha Tpacce (uepe3
OTIpe/IeTICHHBIC PACCTOSHUS) CTOST MPOMEKYTOUHBIC HACOCHBIE MMyHKTHI. [I0OHATHO,
4TO MPONTH Yepe3 HaCOCHI TBEP/IbI pa3IeIUTEIh HE MOXKET.

Pacnonoxuts B10IL TpyOOIpoBOAa ruOKyt0 nieperopoaky? Jloporo, cioxHo,
HEHAJICXKHO. . .

BbuH mpeioKe bl JKUIKUE pa3IeTuTEN : BOIa, TUTPorH» Ha mepBoIil B3rIIsIT 9TO
yIaqyHOE PeIIeHUE: YTOOBI He MMPOUCXOIUIO CMEIINBAHUS, TOCTATOYHO B3STh
KUJKUH pa3enuTe]b B HeOOIbIIOM KOJIMYECTBE - MOJITOPA MPOLIEHTa OT 00bemMa
TpyOomnpoBoaa. Ho 6exa B ToM, 4TO U BO/A, U TUTPOUH, U JTFO00H APYTOM KUAKUN
pa3zieIUTeNb B MPOIECCE TPAHCTIOPTHUPOBKHU CMENIMBAIOTCA ¢ HE(DTEPOTYKTAMH.
KoneuHno, He %anko BEIOPOCUTH OTPaOOTABITYIO B KAUE€CTBE Pa3ICTUTENS BOY, HO
KaK OTJIEIUTh €€ OT HETEIPOTyKTOB?

Wtak, TBEpbIe U KHUAKHE Pa3eIUTEIN UMEIOT CEPhE3HbIC HEAOCTATKHU.
I"a3000pa3HbIe BOOOIIE HE MOAXOIAT: a3 NOJHUMAETCS B BEPXHIOIO YaCTh
TpyOOIpOBOJa U EPECTAET UTPATh POJIb Pa3AETUTEN.

[IpoBennTte ananms 3amaun ¢ mara 2-3.
SAITATEHTOBAHO» B ITAJIEO3OE.

OO0111ee KOJIMYECTBO NMATEHTOB HAa N300PETEHMSI, BBIIAHHBIX BO BCEM MHUPE,
cocrtaBisieT okoio 13 muuonoB. [lpeanonoxxum, 4To OJHO OMMCAHUE MOKHO
IPOYMTATh 32 5 MUHYT. Torja Ha 03HAKOMJICHHE C MUPOBBIM MMaTEHTHBIM (DOHIOM
norpedyercst okojo 125 ner.

EcTb, 0HaKO, e11e oauH «MaTeHTHbIN (GOHI», B KOTOPOM U300pETEHHI TaK MHOTO,
YTO O3HAKOMUTHCS C HUMH YEJIOBEUECTBY HE YAAJIOCh 3a BCE BPEMSI
CYIIECTBOBAHMS. ITO I a-TEHTHBIN (HDOH] TPUPOIBI.

Yenosek n3aaBHa MOJIB30BANICS UACAMH, «3aIaTEHTOBAHHBIMMWY IIPUPOIOM.
KomnuecTBo n300perenuii, UMEIOMUX MPsIMbIE TPOOOPa3bl B MPUPOJIE, BEPOSITHO,
u3MepseTcs IecaTkaMu Toicsid. M Bee Ke oKa 0CBOEHA HUYTOXKHAS YacTh
«1300peTeHU» NPUPOIbl, JIMIIb T€, KOTOPHIE JIKAIA HAa BUJLY.

Enie HegaBHO rocnoicTBOBAIO MHEHUE, OyATO OJHU U TE K€ 3aJlauyd B TEXHUKE U B
MPUPOAE PEIIAIOTCA PA3HBIMU My TAMU. J[€HCTBUTEIBHO, TEXHUYECKUE PEILICHUS

qalie BCCro HC IMOXO0KH Ha pCHICHUS ITPUPOIHBIC. TO, 4TO B MMpUPOAC JOCTUTACTCA
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THUXO U KaK-TO HE3aMETHO, B TEXHUKE HEPEKO CBS3aHO C UCITOIH30BAHUEM
OTPOMHBIX TEMIIEPATYP M JIABJICHUH, C KOJIOCCATBLHBIM PACX0JIOM YHEPTHH, CIIOBOM,
C «OOJIBIIMMH TTOTEHITHATAMIY. DTH «.00JIBIITNE TIOTCHIIMAJIBI) BBITIISIAT Ky/1a
OoJiee BHyIIUTEIHHBIMU, YEM €/IBa 3aMETHBIC TIPUCITOCOOJICHUS KAKHX-TO
OyKarex.

Cuuranock a30y4yHON UCTUHOMN, YTO KOMUPOBAHUE MPUPOJIBI JIEKUT B CTOPOHE OT
IJIABHOW JIMHUM pa3BUTHA TeXHUKU. [loaTOMy n300perarenu, pemias HOBbIE
TEXHUYECKHUE 3a]1a4M, OOBIYHO K€ HE JIeJIay MOMBITOK UCIIOJIb30BATh OTBETHI,
YK€ MOJy4YEHHBIE IPUPOIOH.

Kakoli e myTh NpeanouTUTENbHEE - TPAAULIMOHHO-TEXHUYECKUI UITU TOT, 110
KOTOPOMY Pa3BUBAIKCH «GKUBBIE MALLIUHBI)?

CpaBHUM, HalpuMep, KpbUIO CaAMOJIETA U KPbUIO NTULBI. KpbLUIO COBpEMEHHOTO
caMoJIeTa - OJTHO U3 HaWBBICIINX JOCTUKCHUN TEXHUKU. HO HU OMH camoeT He
MOYET CONEPHUYATH C NTULIAMU 10 KOJIMYECTBY IMOJTHUMAEMOTO IPy3a HA €AUHHILY
3aTpayrBaeMoOil MOITHOCTH. Eciu OBl KpBUTbSI COBPEMEHHBIX CaMOJIETOB ObLTH
Marymumu, oHu mogauMaiu 6e1 120-130 kr rpy3a Ha 1 1. ¢, pa3BUBaeMyIo
JBUTATENIMU. A TIOKa KpbLUIbsl HanOOJIee COBEPIICHHBIX MAIIMH CITIOCOOHBI
MOJHATH JIUIIb BAECATEPO MEHBIINMN yACIbHBIN IPY3.

Oco00eHHO BETUKO MPEBOCXOACTBO MPUPOJIbI B KOHCTPYUPOBAHUU «KOHTPOJIHHO-
U3MEpUTEIBHBIX TPUOOPOoBY. Ky3Heunk pacnosiaraer caiyxoBoi annaparypoi,
yJIaBJIUBAIOLIEH KoJeOaHUsl, aMIUIUTYAa KOTOPBIX PaBHA [1OJIOBUHE AUaMETpa
atroMma Bojopoza! He ymuBuTeNnbHO, YTO UIMEHHO PUOOPOCTPOUTENH MTEPBBIMU
IPUIIUIHA K BBIBOAY O HE00X0JaMOCTH IUIAHOMEPHO U3y4yaTh U MEPEHOCUTH B CBOIO
NPaKTUKY PUHIIMIIBI, UCTIONb3yeMble pupooi. Tak Bo3HMKIa OMOHMKA - HAyKa,
pelaronas HH>XeHEpHbIE MPo0JIeMbl IPHEMaMu, 3aMMCTBOBAHHBIMU Y TIPUPOJIBI.

45

Brauane 6MoHMKa 3aHMMAJIACh JIUIITH MOJICIIMPOBAHUEM OpraHOB 4yBCTB. Ceifuac
KPYT PENIaeMbIX €10 MPOOJIeM 3HAYUTENBHO PACIIMPUIICS: OMOHHKA OepeTcs 3a
3aJ1a4¥, OTHOCSIIITECS K CAMBIM Pa3JIMYHBIM OTPACISAM TeXHUKU. OOIIHM SIBISIETCS
JIMIITh METO*peIeHus - NCTIOIB30BaHNE MPOOOPa30B MPUPO/IHI.

B cymnoctn, BocbMoit mar oneparuBHoi ctaguun APM3 MoxHO G110 OB
chopMyITUPOBaTh TaK: HAJO MOJAOUTH K PEIICHUIO N300PETaTeILCKOM 3a/1a9u C
NO3ULIMI OMOHUKU. TeopeTHYECKH 3/1eCh BCE MPOCTO-U300peTaTeNh 3aUMCTBYET

TOTOBOC PCIUICHHUC. HpaKTI/IquKI/I KE, IPEKAC UEM IMO3aNMMCTBOBATbL, HAA0 HaUTH
196



HOIXOSIINIA TPUPOAHBIN poodpa3. U TyT oka3bIBaeTCs, YTO MPH BCEH
TEOPETUYECKON OECCIOPHOCTH 3TOTO MPUEMA IPAKTUUECKH OH MOXKET ObITh
MCIIOJIb30BaH JIMIb B PEAYANIINX CIydasiX.

Ha cemunapax no meroauke n300peTaTeabcTBa ObUIHA PEIIEHBI COTHH YY€OHBIX
IIPOU3BOICTBEHHBIX 33]1a4, HO HU pa3y B KAYECTBE MOJCKa3KU HE HUCIOJIb30BAIUCH
npupoHble mpoodpassl! [IpaBaa, nmocie pemeHus 3aga4n HEPEIKO YAaBaloCh
«1oA00paThy» ISl HAWIEHHOW WIeN IPUPOIAHBIN aHAJIOT. DTO YKPEIUIAIO
YBEPEHHOCTh B TOM, UTO PEIICHNE IPAaBUIbHOE, HO HE OOJIbIIIE.

B uewm xe neno?

Kazanock Obl, mosiBieHne OMOHUKHU AOJHKHO OBLIO Cpa3y JaTh KacKaj
OLIETIOMJISFOIIMX U300pETEHH BO BCEX OTpaciaX TeXHUKH. Ho oTnaya GMoHUKH
II0Ka 3aMeTHa JIMIIb B KHOepHETHKE. 37iech OMOHUKA CTala HAJAeKHBIM KOMIIACOM
uccienoBarens. B n1pyrux oTpacisix TEXHUKH KUBbIE IPOTOTHUIIBI UCTIOIb3YIOTCS
HE yare, YeM B T€ BpEMEHa, KOI'/1a BMECTO HOBOTO CJIOBA «OMOHUKA»
yHOTPEOISIIOCH BRIPAXKEHHUE «KOTTMPOBAHUE PUPOIHBIX IPOOOPA30BY.

JlocTaTo4HO MPOYECTh HECKOJIBKO KHHUT U CTaTell o OMOHMKE, YTOOBI OOHAPYKUTh
OJIMH U TOT K€ BeChbMa CKPOMHBIN HAOOp IPUMEPOB: YIbTPA3BYKOBAS JIOKAIUS Y
JIETYUYUX MBIIIEH; )KYKKATBIA-TUPOCKOTIBI Y MyX; KUTOOOpa3Has ¢opMa Cy0B;
KOXa JeNb(rHa, CHIKAIOIIAs COTPOTUBIICHUE BOJIBI IPH ABUKCHUY;
HCKYCCTBEHHOE «yXO MEIy3bl», IPeaynpeKaaroniee 0 MpUOIMKEHNH ITOpMa. . .

M BOT 4TO XapaKkTepHO: CHavasla, KaK MPaBwIIO, IETAETCs N300pEeTeHHE, a TOTOM
OTBICKMBAETCS €ro KMBOM MPOTOTHUIL. Tak, Hampumep, NPUHITUIT METOJIa CHUKECHUS
conporuBieHus 6l npennoxen Kpamepowm eme B 1938 roay, a mumb B 1955
roay ToT ke Kpamep o6Hapy: ui1, 4TO JeNb(PUHBI KITPUMEHUIH €TO UIICIOM.,.

[IpencraBbTe cebe MaTeHTHYO OMOIMOTEKY, B KOTOPOH MUJLIUAPIbI CAMbIX
Pa3IMYHBIX TATEHTOB PAaCCTABJICHBI 110 ITOJIKAM B HEU3BECTHOM JUJIS BAaC MOPSIIKE.
VIMeHHO Takol BUAMT «IATEHTHY OMOIMOTEKY» PUPOIBI U300pETATEND,
paboTaromuii Ha/l peleHueM HOBOM TEXHUYECKON 3a/1a4H.

HS$nenu*oit MmeTouku BIOOpPA KUBBIX MPOTOTUIIOB MTOKa HET. IToaToMy B
OOJILIITMHCTBE CIIy4aeB M300pETATEII0 OKAa3bIBACTCS MPOIIE CAMOMY HAUTH
pellieHre, YeM OTBICKATh MOAXOAIINN NaTCeHT TPUPOIbI.
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U Bce-taku nueparuBHas ctaaus APU3 Brimouaer Ononmueckuid mdr. EcTh n1Ba
noAxo/1a, o0Jier4arone OPUEHTUPOBKY B THTAHTCKOM MATEHTHOM (POHJIE
npupob!!

1. Hy>HO nCKaTh MPOTOTUIIBI CPEIN IPEBHUX KUBOTHBIX: CTAPBIE NATEHTY
IPUPOABI MIPOLLE U B TO K€ Bp” el J0CTaTOYHO 3()(PEKTUBHBI.

2. HyHo paccmaTpuBath oOmIMe TEHACHIINH B pa3BUTUX aTeHTOB [Ipuponsbr.
Haiiti roTOBOE pelIeHUE OUYEHb TPYAHO, HO IIOYTH BCET1a MOXKHO BBISIBUTh
TEHJICHIIUY PA3BUTHUS IPUPOIHBIX aHAIOTOB.

[ToroBopum 00 3TOM NOAPOOHEE.

B [Ipesneii ['pertnu 66110 CO31aHO BETMKOJICTIHOE IO TEM BpeMEHaM U300peTeHHe:
TapaHbl, KOTOPIMU Pa30MBaIl BOPOTA OCAKAECHHON KPENOCTH, CTAIM JIEJaTh C
TOpLIAMU B BUJE

Oapanbux J100B. Takue TOPIBI, KaK CBUAECTEILCTBYIOT HCTOPUKHU, OTITUIHO
BOCIIPMHUMAJIH YJIAPHYIO HArPy3KYy...

HeBenomeie npeBHErpedeckne OMOHUKH, CO3/1aBasi TapaH ¢ OapaHbUM JIOOM,
BEPOSITHO, paccyxaanu Tak: «HyxHo, 4ToObl OpEBHO HE PACHICIUISIIOCH U HE
CILTIOIIMBAJIOCH MPH yaape. [ 1e HaMm Npuxoauaoch BUAETh YTO-HUOYIb MOI00HOE?
Ha nacrOumax! bapansl ctankuBaroTcs 10amu - 1 HU4ero! OTIuYHBIN TPOTOTHIIL,
Jy4Ille HE NPUayMaelb. ..»

[To aTOMY METOZly A0 CHX MOP OCYIIECTBIISIETCSI BBIOOP JKUBBIX MPOTOTHUIIOB:
CTaparoTCsl OTHICKATh BO3MOXKHO 00JIe€ COBEPILIEHHBIN «opUrunam. Jlomycrum,
OMOJIOT YKaXET MHKEHEPY J0CTATOYHO COBEPILICHHBIN >KMBOUW MPOTOTHIL.
Xopomo? Her. N60 Takue mpoOTOTHUIIBI, KaK TIPABUIIO, CIOXKHBIL. [leTanbHO
pazo0paThbcs B MX YCTPOUCTBE OYEHD TPYAHO, @ IOCTPOUTH KOTIHIO TTOPOM TTPOCTO
HEBO3MOXKHO.

HmeHHO Tak 00CTOUT JEJI0 C MONBITKAMH CKOITMPOBATh KOXKY Aelbduna. B aTom
IIATEHTE NPUPOBI U CETOAHS MHOTOE OCTAETCS 3arafoyHbIM. [locteneHno
BBISICHSIETCSI, YTO AeNb(UH 001a/1aeT TOHKON U CIIOKHOM CUCTEMOM KOYKHOTO
nemndupoBanus. HepBHbIE OKOHUAHUA B KaX/10M TOUKE KOKHOIO MOKPOBa
YJIaBJIMBAIOT U3MEHEHHE JIaBJICHUS U NIEPEJAIOT COOTBETCTBYIOIINE CUTHAJIBI B
LEHTPAJIbHYIO HEPBHYIO CUCTEMY, KOTOpasi PEryIupyeT AeMIpUpyroILyto padboTy
KOXU. [IpakTH4eckn HEBO3MOKHO U HEBBIT'OZHO KOIIMPOBAThH CTOJb CIIOKHBIN
IIPOTOTHII.
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Bri6upas Hanbonee coBepiieHHbIE TPUPOIHBIE POTOTHUIIBI, MBI TIOJIB3YEMCS
NOCJIEIHUMU TOMaMU aTEHTHOM Oubnroreku npupoasl. He npuxonurcs
YAUBIATHCS, YTO MHOIO€ OKa3bIBAETCS HETIOHATHO: BEAb MBI YUTAEM C KOHIIA!

Mesxy TeM Ui pelieHurs MOIaBISIONIET0 OONBIIMHCTBA 337]a4 COBCEM HE
00513aTeJIbHO UCIOIB30BAaTh COBEPIIEHHBIE, HO CIUIIKOM CIIOKHBIE TIPOOOPa3bI.
['opazno nepcrekTuBHEe OpaTh B Ka4eCTBE MPOOOPa30B CPABHUTEIHHO MEHEE
COBEpILEHHBIE, HO 3aTO 00JIee MPOCThIE KIMATEHTHD» - JPEBHUX KUBOTHBIX,
U3y4aeMbIX MaJI€OHTOJIOTHEH.

[TaneoOMoOHNYECKMI METO/I TPEKIE BCETO HAMHOT'O PACIIUPSIET «TIATCHTHBIH
dorm» mpupoasl. Cpenr HbIHE CYNIECTBYIONINX )KUBOTHBIX HET, HAIIPUMEP, TAKHX
O0JBIINX, KAKUMHU OBLITH OpPOHTO3aBPBI U MHApHUKOTepun. Ho rmaBHOE
MPEUMYIIECTBO NAICOOMOHUKY B TOM, UTO OHA MpeiaracT n300peTaTeto
3HaunTeIRHO Oosiee [IpocThie (M MOTOMY Jierde BOCTIPON3BOIUMBIE) MPOTOTHUITHI.

MoskHo ipuBecTu Takoi npumep. M3o0perarens A. M. rnatbeB, oTabixas Ha
Jade, OHAX bl 3a0aBisuics ¢ koTeHKoM. KoteHok napannyn Mraareesa.
N3obperarens 3aaymanics: a mouemMy, COOCTBEHHO, KOI'TH KOIIKH, KJIIOB JIATIIa,
3yObl O€JIKM U 3aiilia MOCTOSIHHO OCTpbl? rHaTheB MpHILEN K BBIBOY, YTO
caMo3aTayuBaHUE MTPOUCXOAUT Ojarogapsi MHOTOCJIOMHON KOHCTPYKIIMH 3yO0B.
TBepable CTEpKHEBBIE CJIOU OKPY>KEHBI 00Jiee MATKUMHU cliosiMu. Bo Bpemst
paboThI TBEP/BIE CIIOU UCIIBITHIBAIOT OOJIBIIYIO HATPY3KY, MIATKHE CIIOU -
MEHBIIYI0, ¥ [IEPBOHAYAJIBHBIN YTOJ 320CTPEHUS HE MEHSAETCS. DTOT IPUHLUI
NrHatbeB BOIIIOTHII B CAMO3aTauMBAOIIMXCS PE3LAX.

N3o6perarens (M 3TO 0O4€Hb TUMTUYHO!) MCKaJl HanboJiee COBEPIIICHHbBIE
npototumnsl. [103TOMY UCIIOIB30BAHHBIN UM «IATEHT» IPUPOJIbI OKA3AJICS
CJIO’KHBIM U CaM03aTauyMBAIOLIMECS PEKYIIUE HUHCTPYMEHTHI HAIUTM OTPAaHUYEHHOE
IPUMEHEHHUE.

[Ipoo6pa3bl, ucnonb3oBanHble ITHATHEBBIM, COBEPIICHHO HUKYABIIITHBIE TPHI3YHBI
10 CPABHEHHIO C HEKOTOPBIMU AUHO3aBpamMu. KpynHbIe AMHO3aBpbI BECWIN
NECATKU TOHH M xuiK 10 150-200 net; HEeTpyAHO NPENCTABUTh, KAKOE KOJINYECTBO
MWLM [IEPEMAIBIBAIIA OHU B TEUCHHE JKU3HH. ..

Oco6eHHO UHTEpPECHBI 3yObI 3aypoJio()OB - CBOETO POJIA «.KOTBITHBIX)
JMHO3aBpOB. Y 3ayposioda Kaxablid 3yOHOU psiJi COCTOST U3 TPEX 3yOOB,
CHJIEBUIMX JPYT HaJ ApyroM. TpoitHbIX OypOBBIX KOPOHOK IOKA HET, HO YK€
HPOBOJSATCS UCIIBITAHHSI TBOMHBIX KOPOHOK (MX HA3bIBAIOT KOPOHKAMU C
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ornepexaromuM je3srem). CKopocTb OypeHus ¢ TOMOILIBIO TAKUX KOPOHOK
IOBBILIAETCA B [TOJITOpPa-/ABa pasa.

Jlpyras 0cOOEHHOCTh MPUHAICKAIIETO 3aypojao(]aM «IaTeHTa» B TOM, YTO
peXyLIue opraHbl HENPEPBIBHO PacTyT, CMEHsA Apyr Apyra. [IpuHuum sTot
Ype3BbIYAHO HHTEpeceH. [0 cux nop ycuiaus uzodperarenei,
COBEPILEHCTBYIOIUX OYPOBOM HHCTPYMEHT, LIJIU MO NPUBBIYHOMY TEXHHUKE TyTH:
«3y0Obsi 10J0Ta UCTYUIKNCh, IABANTE MMOCKOPEE BHITAIIUM JIOJIOTO U CMEHUM €TOM.
Cy1ecTBYIOT COTHU U300pETEHHI HA TEMY «IIOCKOPEE BBITAIIUTh A070TO». C
TOYKH 3pEHUSI OMOHUKYU HAJI0 UATH APYTUM IIyTEM: JesaTh 3yObs Oolee
U3HOCOYCTOMYMBBIMH, CAMO3aTauUBaOIIUMUCS. 3aypoJioQ MOJICKA3bIBAET ElIe
6osee nHTEpecHOE pemenne. [1ycTh 3yObs OyayT pacmosioKeHbI B HECKOJIBKO
psanoB. Kaxapiii psia onupaeTcst Ha MATKY10 ocHOBY. Korza 3yObs nepBoro psiga
U3HOCATCSA, BpAllIEeHUE J10J10Ta 32 HECKOJIBKO 000OPOTOB Pa3pyIIUT MITKYIO OCHOBY.
J10J10TO OCSIZIET, B CONPUKOCHOBEHUE C

TPYHTOM BCTYIHT BTOPOU psiJl 3yObeB («BBIPACTYT HOBBIE 3yObI»).

Henasno coserckum nzobperaresnsm 0. bymrenry, A. Atsakuny, JI. Jlaunany, H.
JIMTBMHOBY BBIAAHO aBTOPCKOE CBUAETENBCTBO N2 161008 Ha NBYXBIPYCHYIO
OypoBYI0 KOpOHKY. @OpMyJia 3TOro U300peTeHUs O4Y€Hb TOYHO MMOBTOPSIET
JIPEBHUN «IIaTEHT» SIEpoB: «ByxXbspycHast OypoBasi KOpPOHKa, COCTOSIILAs U3
KOpILyca U JBYX SPyCOB PE3L0B, OTIMYAIOIIASACS TEM, YTO, C LEIbIO
pe0OXpaHEeHUs PE3LOB BEPXHETO sipyca OT pa3pyIllIeHus Ipy BBOJIE UX B paboTy,
110/l BPEMEHHYIO OIIOPY PE3L0B HUYKHETO SIpyca MOJ0CIaHa aMOPTU3UPYIOIIas
NOJIYIIKA U3 MSTKOTO MaTepUaay.

46

CoBpeMeHHbIE )KMBOTHBIE TI0 pa3MepaM 3HAUUTEIbHO YCTYNAOT AUHO3aBpam. OHu
HE TaK MPOKOPIUBHI U O0XOJIATCS OAHUM KOMIUIEKTOM 3yOOB (MHOTIa pacTyIUX B
TEeYeHUE BCEeH XU3HU). 1 TOIBKO UCTIOIMHBI-CIIOHBI UIMEIOT CMEHHBIE 3yObI
«3amaTeHTOBaHHBIE» KOI'/Ia-TO 3ayposiodamu. ..

MeuexBocTa ceifuac MOKHO BCTPETHUTH JIMIIIb HA BOCTOYHOM no0epexbe CeBepHO
AMepuky U A3ud. DTO )KUBOTHOE ObLIIO COBPEMEHHUKOM HE TOJILKO IMHO3aBPOB,
HO M OJI>KaMIIINX CBOUX «POJICTBEHHUKOBY - TPUJIOOUTOB, BRIMEPIIIHX €IIIE B
MAJIC030UCKYI0 3py. HecMOTpsl Ha TOCTOSTHHO MEHSIBIIMECS YCIIOBUS )KU3HU,
MeuexBOCT 3a 200 MUJUIMOHOB JIET ITOYTH HE IPETEPIIET U3MEHEHUHN U JOKUII 10
HaIlIuX JHEH.
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OcoO0blif UHTEPEC NPEICTABISAIOT I1a3a MEYEXBOCTA. Y HETO JBa OOJBIINX
CJIOKHBIX TJIa3a, pacloJIOAKEHHBIX M0 OOKaM MaHIUPS, U JBa MAJICHbKUX IJ1a3a
criepeu. Kaxxipiii 171a3 COCTOUT Kak Obl U3 MHOYKECTBA OTAEIbHBIX JIUH3. [ 1a3a
MEYEXBOCTa OYE€Hb YyBCTBUTEIBHBI, U 3TO OOCTOSITENILCTBO JOJIT0O€ BpeMst ObLIO
3araJikou Ui y4eHbIX, MOCKOJbKY dKUBOTHOE BEJIET HOYHOU 00pa3 KU3HU U
OOJIBIIIYIO0 YaCTh BPEMEHHU MTPOBOJIUT 3aPHIBIINCH B TIECOK.

JlinTenbHOE U3yYEHHUE T1a3a MEYEXBOCTA IIPUBEJIO aMEPUKAHCKOTO YYEHOTO
XapTiiailHa K MHTEPECHOMY OTKPbITHIO. OKa3a10Ch, YTO KJIIETKH 3PUTEIIBHBIX
HEPBOB )KMBOTHOI'O COEMHEHBI ITepeKkpecTHO. Korjaa oiHa KileTka CTUMYJIMpyercs,
apyrast TopMo3utcesa. Takum 00pa3om, Ha CeTYATKE IJ1a3a MO0Jy4daeTcs YETKOE,
KOHTPACTHOE N300paxkeHHe. DTO OTKPHITHE MIPHUBEIIO K CO3/IaHUIO TEICBU3MOHHON
CUCTEMBI C YPE3BbIYAITHO KOHTPACTHBIM U300paK€HUEM, YTO UMEET OTPOMHOE
3HaYeHue, HapuMep, Mpu nepegade Gororpaduii ¢ Ipyrux miaHeT Ha 3eMITiO.

JanpHeimee n3ydyeHue 1ajno BO3MOKHOCTh YCTAHOBUTD,

YTO TJ1a3 )KUBOTHOTO YJIABIMBACT YIAbTPAPUOICTOBEIC M HHPPAKPACHBIC JTYUH,
HEBUJMMBbIE I 4yesioBeka. KpoMe Toro, aMepukaHCKUM yYEHbIA Y OTepMaH
00OHapPYKUJI, YTO MEUEXBOCT BOCIIPUHUMAET MOJISIPU30BAHHBIN CBET, Oyiarogaps
YeMy KMBOTHOE MOYKET OPUEHTUPOBATHCS, KOTAa HE BUAHO COJTHIIA U 3BE3/I.
[Toncku npoI0KAOTCS, U HE HCKITFOUEHO, YTO IJ1a3 MEYEXBOCTA MOCIYHKHUT
MPOTOTUIIOM JIJISl HECKOIBKUX CJIOKHBIX JIEKTPOHHBIX MPUOOPOB.

JIpeBHUE )KUBOTHBIE, KaK MPABUIIO, YCTYNAIOT COBPEMEHHBIM B Pa3BUTHH
rOJIOBHOI'O MO3Ta U HEPBHOM CUCTEMBI. B OCTAIIBHOM OHM JI0CTaTOYHO
COBEPILIEHHBI M MOTYT CITY>KHTh IpooOpa3zaMu JjIsi TEXHUKU» boiee Toro, B pse
CJIy4aeB BBIMEPIINE )KUBOTHBIE «II0 BCEM MOKA3aTENISIM» IPEBOCXOIAT CBOUX
BBIPOJIMBIINXCSI TOTOMKOB. Vcues3nu Takue >KMBOTHBIE HE TOTOMY, YTO ObLIU XYKe
YCTPOECHBIL,- OHU BBIMEPJIU U3-3a U3BMEHEHUM KIMMaTa U peiabeda, a B HEKOTOPBIX
ciryyasix ObUIM UCTPEOJICHBI YETOBEKOM.

Hano ckaszarp, 4TO camu MOHATHUS «COBEPIIEHHBIN» U «HECOBEPUICHHBIN BEChbMa
YCIOBHBI. TO, YTO HECOBEPIIEHHO C TOYKH 3PEHUS PUPO/IbI, 3a4ACTYIO
OKa3bIBAETCA COBEPUICHHBIM C TOUKH 3PEHUS TEXHUKU. Kpbuibs JeTarommx
SAIIEPOB-TITEPO3aBPOB OBLIIN HECOBEPIIESHHBI 110 CPABHEHHIO C KPBIJIOM MTHUIIBI, KOO
MaJICHIIIEE TTOBPEKICHUE KOKHOM MEPENOHKH MPEnITCTBOBAIO nosiery. Ho y
COBPEMEHHOM TEXHUKHU MHOW aCCOPTUMEHT MatepuaioB. C TUMHU MaTepUaiaMu
nenecooOpa3Hee KOMUPOBATH HE NTUYBU KPbUIbs, pa00Ta KOTOPHIX B ACTANISIX J10

CUX IIOp HC MOAJACTCA pas3raake, a r’iiaikuc¢ KpbliIibs TAKUX OTIIMYHBIX JICTYHOB, KaK
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BEIMEPIINIA paM(DOPUHX WU KUBYINAS U HBIHE, 00JIa1afo1ast IpeBHEN
POIIOCIIOBHOM CTPEKO3a.

MHorue u3 BRIMEPIINX )KHBOTHBIX XOPOIIO U3Y4Y€HBI. 3yObl TMHO3aBPOB,
HampUMep, eCTh OYTH B KXKJIOM €CTECTBEH-HOUCTOPUIECKOM My3ee.
N300peraTenu, pemaroniye 3aauu, CBsi3aHHbIe ¢ IepepaboTKOM BelecTBa
(ZpoOnenue, pe3aHue U T. I1.), MOTJIM Obl OOHAPYKUTh MHOTO MHTEPECHBIX UIIEH,
«3araTeHTOBAaHHBIX)» MPUPOAOH IECATKH MUIUIMOHOB JIET Ha3a/l.

Bort aBTopckoe cBunerensctBo Ne 189353: «KoBm skckaBaropa.. .,
OTJIMYAIOIUICS TEM, YTO C LIEJIbIO YJIyUIlIEHUs] BHEAPEHUS KOBLIA B TPYHT B
CpeIHEN YacTH MOIYKPYTIOH pexylleid KPOMKH CMOHTHUPOBAHBI ITPHJIECratoIine
IPYT K Ipyry 3yObs, LIEHTpaJibHas apa KOTOPBIX BBIIBUHYTA 110 OTHOILIEHUIO K
OCTaJIbHBIM». HeTpyIHO 3aMETUTh TyT3HAKO-

MYIO HaM HJCI0 OIEPEXKAIOIIETO JIE3BUS B COUETAHUH CO CTAPBIM-IIPECTAPHIM
MPUPOAHBIM «ITATEHTOM) Ha BBIABUHYTYIO Mapy 3y00B (pe3libl, KIBIKH, OUBHH).

[TaneoOnoHMYECKUI METO/1 OTHIO/Ib HE BO3OpaHsIET UCIIOJIb30BaTh B KAUYECTBE
POTOTUIIOB M COBPEMEHHBIX KUBOTHBIX. Hamo nums BeIOMpaTh Haubosee
JPEBHUE MPOTOTHUIIBL.

Bbronuka naBana ouyTUMbIE pe3ysbTaThl UMEHHO TOT'/1a, KOTJ]a B KAUeCTBE
pooOpa3oB 6ecco3HATEIBLHO UCIIOIb30BAINCH PEIIMKTOBBIE UJIH, BO BCIKOM
clly4ae, Ou4eHb JAPEBHUE )KUBOTHBIC. Tak, 0JJHa U3 TaBIIUX MPAKTUIECKHUE
pe3yabTaThl paboT - IpUOOp, BOCIIPOU3BOIALINN «HHPPAYX0» METy3bl. A MEAy3bl
- IPEBHEWIITNE )KUBOTHBIC, OHU TUTABAIU €I1Ie B KEeMOPHICKUX MOPSIX.

CypoctpouTenu, KONUPOBABUIME KUTA, B CYIIIHOCTH, 0053aHbI CBOUM yCIIEXOM
HEBOJIbHOMY MTPUMEHEHUIO MMae00HO0-HUKH: 3aJ0JT0 J0 MOSBIECHUS KUTOB TaKYyIO
xe GopMy Tela UMEeNI UXTHO3aBPhl - CTEHONTEPUTUil U 3BpUHO3aBp. PeTu-HoTpoH
(mpubop, CIOCOOHBIN «3aMeydaThy TOJbKO JBUXKYIIHUECS MPEIMEThI) CYUTACTCS
UMUTalMEeH 11a3a Jarymkd. OHaKo MPUOPHUTET Ha 3TO U300peTeHne
MPUHAJJICKUT TUPAHHO3ABDY.

Eme ogun npuMep, KOraa JpeBHUE )KMBOTHBIE PEIIAIOT CI0XKHYIO 3a7a4y
MPOCTBIMU CIIOCO0aMU,- AHTU(IISITTEPHBIE MPUCTIOCOOJICHUS CTPEKO3HI.
[TpucniocoGnenus 3TH OYeHb MPOCTHI: HA KOHLAX MepeIHeNd KPOMKH KPbLIbEB
MUMEETCSI XUTUHOBOE YTOJIICHHE - ITEPOCTUTMA, TacsIas BpeAHbIe KOJIeOaH s
Kpbiia. MHKeHepbl cCaMOCTOATENbHO MPHIIUIH K TOH ke uzaee. JloctaTouHo Ob110
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3amasTh B KPbUIO (B TOM MECTE, TJI€ Y CTPEKO3bl HAXOAUTCSA ITEPOCTUIMA)
CBUHIIOBYIO T'MPIO, KaK ONaCHOCTh (PIIATTEPA NCUE3IIa.

N BOT 4TO MHTEPECHO: CaMbIe MOJIOABIC U OBICTPOKPHLIBIC «MOJIEIN) CTPEKO3 HE
UMEIOT ITePOCTUTMBI. Eciii ObI MBI BIOpau Hanbosiee COBEPIIICHHBIC TPOTOTHUITHI,
«IMAaTeHT» Ha MTEPOCTUTMY TaK M OCTaJCs Obl HE3aMEUEHHBIM, BEIb IITEPOCTUTMA
€CTh TOJBKO y TAKUX «yCTAPEBIINX KOHCTPYKITHI, KAaK CETYATOKPBLUIBIC U
BEPOJTIOJIKH.

BOO6IJ.[€, paccMaTpuBasd )KUBLIC ITPOTOTHUIILI B UX UCTOPHUYCCKOM pa3BUTHUHU, MOKHO
O6Hap}7)KI/ITL, 4YTO OAUWH «IIATCHT» IMPUPOAbI HaCTO 3aMCHACTCA APYTUM.

JIpeBHUE )KyKHU-IJIABYHLIBI UMEJIH KaIluIeBUAHYIO0 o0Tekaemyto popmy. Ho nx
MOTOMKH OTKa3aJUCh OT 3TOM (TPaAUIIMOHHOMN ISl TeXHUKH) (hopmbl. TyroBuia
COBPEMEHHBIX IIJIaBYHIIOB, Y3KHE€ B IEPEIHEN YaCTH, €311 PACIIUPSIOTCS.

BepositHo, 310 04ueHb 3 dexkTuBHas Gopma. OnbITaMu yCTAHOBIEHO, YTO
yAaJIeHUE ABYX KPOXOTHBIX BBICTYIIOB B PACIIMPEHHOMN YacTH TYJIOBHUIIA IIJIABYHIIA
MOBBIIIAET CONPOTUBIICHUE ABMKEHUIO Ha 122%. [Tapanokc: moniaas
MOTIEPEYHOTO CEUCHUS «(DIO3eIIsKay YMEHBIIIACTCs, a COIPOTHUBIICHUE BO3pacTacT!

Oco00eHHO 1oJIe3eH NaIe00MOHUYECKHUI OJIX0/T B TE€X CIIy4asiX, KOTr/a MPUXOIUTCS
pemath n300peTaTeabCKUE 3a/1a4H, CBI3aHHBIC C MAJIOM3y4YCHHBIMHU MTPOIIECCAMH.
31ech IPUPOIHBIE TPOTOTUIIBI MOTYT CTaTh TJIABHBIMU OPUEHTUPAMU. ITO
NOATBEPKAACT, HATPUMEDP, UCTOPUS U300PETEHUS AHTUKABUTALIMOHUBIX TOKPBITHI
TUJIPOTEXHUYECKUX COOPYKEHHUM.

KasuranmonHoe paspyiienne 6€ToHa IUIOTHH - SBJICHHE, €IIe HETOCTATOYHO
uccieoBaHHoe. MHOTOUHCIIEHHBIE CIOCOOBI 3allUThI, IIPE/1JIaraBIInecs
Pa3IMYHBIMUA U300pETATENISIMU, OKA3bIBATUCH JTUOO CIUIIKOM JTOPOTUMH, JIUOO
CJIMILIIKOM HEHAJEKHBIMU. Y JaYHOE peELICHUE 3a1auu Hauen Butamun by
Caxapos. Bort, kak 00 3TOM pacckazaHo B OU€pKe, MOCBSIIEHHOM €To0
U300pETEHHUIO:

«Omnax sl Ha 6epery UepHoro mopst Butanuit Unpuy 3ameTns, 4To KaMHH U
BAJIyHBI, IOKPBITHIE BOJOPOCISIMHA WIM MXaMH, OT YAapOB BOJIH MPAKTUYECKH HE
pazpyuatorcs. ['onbple KaMHHU, JIEKaIHEe COBCEM PSIOM, OBbLIIM HCTICHIPEHBI
oopoznamu u simkamu. HexxHblil Mox yOeperan kameHb OT paspyiienus. OTcroaa
ObUT OIMH MIAr 0 TEXHUYECKOTO BOILIOUICHHS UJICH, YKE OCYIIECTBICHHON B
npupoae» *.
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ABtopckoe cuaeTenscTBo Ne 279443, nonyuennoe B. M. CaxapoBbiM,
JNEUCTBUTENBHO TOYHO BOCIIPOU3BOJIUT IPEBHUM «IIATEHT» MPUPOLBI:
«KaBUTallMOHHOCTOMKOE MOKPBITHE MIOBEPXHOCTEH, HallpuMep, OETOHHBIX U
KeJe300€TOHHBIX THAPOTEXHUUECKUX COOPY KEHHH, BKITIOYAIOIIEE 3alIUTHBIH
CJIOM, OTJIMYAIOIIEECs TEM, UTO, C LEIbIO MPEIOTBPALLICHHS ® HETOCPEACTBEHHOTO
KOHTAaKTa KaBUTAIIMOHHBIX y/IapOB C TEJIOM COOPYKEHHs U 00pa30BaHUs
MIPOCTIOMKY HEMOABMYKHOU BOJIbI, 3AIIUTHBIN CJION BBITIOJHEH CO CBOOOIHO
BBICTYNAIOIIMMU OJHUM KOHIIOM OTJEIbHBIMU YIIPYTHUMH CTEPKHAMH, BOJJOKHAMU
WU TUTACTUHKAMI.

OT nozcKa3Ku NpUPO/IbI 10 TEXHUYECKOT0 OCYIIECTBICHUS UIEH-*-0/IUH 1Iar . ..
[Touemy >xe 3TOT mmIar ObUI cAeNaH ¢ TakuM ono3aanueM? Heysxenn Hy)XHO ObLIO
BIJIOTHYIO CTOJIKHYTBCSI C TOTOBBIM pelIEHUEM, 4TOObI yBUIETh ero? beToH -
VCKYCCTBEHHBI KAMEHb. 3HAYUT, JOCTATOYHO 3a/1aTh Bonpoc: «Kak 3amuniarorcs
OT KaBUTALIUU €CTECTBEHHBIE KAMHU?» - UTOOBI IPUNTH K NPABUIBHOMY OTBETY.
Crapble KaMHH, 3apOCIINE MXOM, IIOTOMY U «JI0KHBAIOT» 0 CTAPOCTH, YTO MOX
3alUIIAET UX OT paszpyueHus. K 3Tomy BbIBOAY MOKHO OBLIO MPUITH U BAAIU OT
Yepuoro mops. ..

47

Puc. 32. DBomronus KOHCTPYKIMHI B IPUPOJE U B TEXHUKE: d - TAK Pa3BUBAJIOCH
HAJKPBUIbE KYKa; O - TAK COBEPIICHCTBOBAIACH KOHCTPYKLIMS EPEKPHITUI
3MaHUH.

Bocbmoit miar onepatuBHoit craaun APU3 pekomenayeT u3ooperareiito He TOJIbKO
OTBICKATh APEBHUM IPOTOTHUII, HO U ONPEACIUTh HAIIPABICHUE PA3BUTUSA
IIPUPOIHBIX KOHCTPYKLMM. HyKHO onpenenuTts, 3a4eM U Kak repecrtpanbaia
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Ipupoaa TOT uiu uHou npororuil. [Tameonronor A. I'. IlonHoma-peHKo npusen B
NMCbME KO MHE MHTEPECHBIN MpuMep Takoro aHanusa (puc. 32, a).

«IIpu co3nanum HaAKPBUIbA KyKa,- nuiieT A. I'. [loHo-mMapeHko,- nepen
IPUPOJIOH cTOsIa 3aaua pa3paboTarh Jerkoe, MPOYHOE U HETHOKOE MOKPBITHE.
Bot sTansl 3T0i pa3pabotku: 1) TOHKas MIaCTUHKA, apMUPOBaHHAs HENPABUILHO
PacnoioKEHHbIMU MPOAOIBHBIMU TPyOKaMu; 2) TpyOKH BBHITSTUBAIOTCS BJIOJIb
Ha/IKPbUIbs; 3) UMCIIO TPYOOK YMEHBILAETCS, a CAMU OHHU IIPEBpALIAOTCs B pedpa
KECTKOCTH; 4) pebpa KECTKOCTH JENAI0TCS IUPE B BEPXHEH YacTH; 5) BEpXHUE
gacTu pedep CIUBAIOTCSA, OTYYaeTCsl paMHasi KOHCTPYKIUS C BEPTUKAJIbHBIMU
NOJIBIMU KOJIOHKaMu. KOHCTpyKIMs JIerkast U BeCbMa IMpOYHas.

Ha puc. 32, 6 nokazano pa3BuTHe MepeKkpbITHil 30aHus. HeTpyiHo 3aMeTuTh, Kak
MHOTO OOIIETO B PA3BUTHH JIBYX KOHCTPYKIIHH - IPUPOTHON 1 MHKEHEPHOM.
CoBnajieHue, KOHEYHO, HE CIIy4ailHOE: 11eJIM OJJMHAKOBBIE (JIETKOCTh, MPOYHOCTH),
MOATOMY U PEILLICHUSI CXO/IHBI.

B APM3-71 6uonnueckoMy METOAY OTBE/IEHA OTHOCUTEIHHO CKpoMHasi poiib. Ho
OMOHKKa OBICTPO Pa3BUBAETCS. Y BEJIMUMBAETCS KOJIMYECTBO OITYOJIMKOBAHHBIX
paboT, NOCTENEHHO PacIIu(PPOBBIBAIOTCS IIATEHTHI) MPUPOJIbI, HALYTIbI-BAIOTCS
o0l1ye TPUHIIUIIBL, JIEKAIME B OCHOBE PELICHUSI PUPOION €€ N300peTaTesbCKIX
3az1ay.

B Onumxaiiiiye rojpl MOSBUTCS BO3MOKHOCTh 3HAUUTEJIBHO YCOBEPIIEHCTBOBATh U
Pa3BUTH ATy YacTh aIrOpuTMa. Toraa airOpuTM NOMOJIHUTCS BECbMa

s dexTuBHOM TabIuIeH, TOKA3bIBAIOIIEH, KaK TO UJIM HHOE MPOTUBOPEUNE
YCTpaHSETCS MO «IMAaTEHTaM» MPUPOIBI.

JIOMAA CTAPYIO ®OPMY

N300peTeHre He caMOLEsb, OHO HY>KHO JJIsl PEIICHUs TOM WM UHOU
npakTH4ecKol 3amaun. M3 1Byx n300peTeHu, Taronux OJMHAKOBBIN
TEXHUYECKUH pe3yJIbTaT, BOOOIE rOBOps, IPEANOUYTUTEIbHEE TO, KOTOPOE
Pa3BUBAET YK€ U3BECTHYIO MOJIENb, OIIMPAETCS Ha yKe OTpabOTaHHYIO
TEXHOJIOTHI0. Takoe n300peTeHue Jierye BHEAPUTD, OHO JAET OOJbIIHIA
IKOHOMUYECKHUH PPEKT.

Kak xe B Takom ClIydac IIpoucxoauT HepeI[KI/Iﬁ B HalI€ BpCM: IICPCXO0a K «KCOBCCM
HOBBIM», OpPUT'MHAJIbHBIM MalHam?
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WHorma Takue MamiHbI CO3/af0TCSl HA OCHOBE HOBBIX HAYYHBIX OTKPBITUH, HO
3HAYMUTEJILHO Yallle OHU BO3ZHUKAIOT U3 CTapbIX, MOJ00HO TOMY, Kak 0abouka
BO3HHMKAET M3 COBCEM HEIMOXOXKEH Ha HEE KYKOJIKH.

O0603HauYUM UCXOJIHYIO MOJI€NIb MAIIMHBI CUMBOJIOM A v OHa COCTOUT U3
OT/ICJIbHBIX YacTeH, HAPUMEp JBUraTelisl, TPAHCMHUCCUHU, OPTaHOB YIIpaBJICHUSI,
pabounx opranoB. Kaxxjgas yacTb UMEET HECKOJIBKO Y3JI0B (TaK, TPAHCMUCCHS
aBTOMAIIIMHbBI, HAIPUMED, BKIIIOYAET ClLICTUIEHHEe, KOPOOKY Mepeaay, KapAaHHbIH
BaJl U T. JI.), KQXKIbIH y3€Jl COCTOUT U3 JIETaJIeH.

N3o06peTeHre MOXKET OTHOCUTHCS K JIETAJISAM, Y3JIaM HJIM YacTsIM MallluHBI.
[Tonydennsiit mpu 3ToM 3P PEKT OTHIOAL HE ONPEACIISICTCSI TEM, Ha KAKOM YPOBHE
caenano uzooperenue. B pesynpTaTe 4acCTUUHBIX U300pETEHUI MaIlIHA
MIOCTEIIEHHO COBEPIISHCTBYETCS, YTO CUMBOJIMYECKA MOYKHO U300pa3UTh TAaKHUM
psaaom: Au A%y"3, A*- As. Hakonen nossisercs uzodperenue JIn+1, koropoe
XOTSI U OTHOCHUTCS (KaK BCe MPEAbIAYIINE) K OAHOU AeTaiu (y3i1y, YaCTH ) MaIlUHBI,
HO BBI3BIBAET HEOOXOAMMOCTD (MJIM OTKPBHIBAET BO3MOYKHOCTh) CYIIIECTBEHHO
M3MEHUTH Bce Apyrue yactu. JIn+1oka-3piBaeTcsi paBHBIM b2l OTKPHIBAET HOBBIN
psan: b u b 2, B3- bn. OObIYHO HOBasi TEXHUYECKAsI MI€s] OTHOCUTCS K KAKOM-TO
OJTHOM YaCcTH UCXOTHOTO 00beKTa. HO 3TO yacTHUYHOE M3MEHEHHE HEPEIKO CO3aeT
BO3MOJKHOCTH (@ IMOPO# M BBI3BIBACT HEOOXOAMMOCTh) COOTBETCTBEHHO H3MCHHTH
JpyTHUe 9acTu 00beKTa, padOTAIOIINE COBMECTHO C M3MEHEHHON 9acThio. bonee
TOT'O, IOSABJISICTCS BO3MOKHOCTb U3MEHUTDH M M €-TOJIbI MCIIOJIL30BaHUS BCETO
o0bekTa. [IponcxoIuT cBOEro pojia emnHasi peakiiys: epBOHaYaIbHOE YACTUYHOE
W3MEHEHHE BJICUET 3a COOOM LIEMOUKY IPyTruX u3MeHeHuil. B pesynbprare cnabas
BHauaJie ujes KpermHeT, CTAaHOBUTCS 00Jiee CUITbHOM.

N3o0perarens npucTymnaer K 3Tol (CHHTETUYECKOW) CTaIud TBOPUYECKOU pabOThI
1ocJie TOT0, KaK HaiiJieHa TeXHUYeCcKas uies, pelaroiias ocTaBjIeHHYO 3aa4y.
B OGonbiinHCTBE CcitydaeB ujest cHauajga ObIBAET «4aCTUUHONY - Mojenb JI4
nepexoaut B A$. Onnako nepexon K JIO co3naer BO3MOKHOCTD CIENAaTh €Ile OJUH
WJIM HECKOJIBKO OYEBUIHBIX IIArOB: U3MEHUTH OJIHY YacTh (HallpuMep, cleaTh
jerdye, KOMIIAKTHEE) WM TI0-HOBOMY PacIoyioKuTh. [IpunoxxuB ycunus, 9To0b1
npuiity ot JI4 x A8, nzobperaTens Kak Obl MOTyYaeT MPaBO HA OTHOCUTEIHHO
nerkuii nepexon ot JI 5 x JI 6 vt Am. B HEKOTOPBIX Clydasx MOXKHO JIaxe cpasy
nepeitu ot JI 6 k bp

K coxanenuto, HaiiIeHHAs Uiesl Yalle BCEro UCIONIb3yeTCs IalieKo HE B TOM Mepe,
B KaKOI 3TO BO3MOXHO U ceA0Baio Obl caenath. M300perarens coBEpIIAET JUIIb
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nepexon oT JI o x JIm+1 u Ha 3TOM ocTanaBnuBaeTcsa. Mexay TeM HOBasi MOJIEIIb
MamuHbl JI n+1 yxe co3pena ajisi CylneCTBEHHbIX U3MEHEHU: KOKOH MOYKET
IPEBPATUTHCS B 0A00UKY, HO OCTAETCSI KOKOHOM M3-3a HHEPLUU
HU300pEeTaTeIbCKOTO MBITUICHUS.

Ha puc. 33 uzobpaxkeH nepBsiii MoToposuiep, co3nanubiii B 1920 roxy. Herpyano
3aMETHUTh, YTO 3TO OOBIYHBIN JETCKUI CaMOKAT, HA KOTOPOM YCTaHOBJICH
nsuraresib. CaMOKaThl TOXKE NOSIBWINCH HE cpa3y. [[puMeHss Hauly CUMBOJIUKY,
aTo psag moaenen JIb 4 % JI3... JIn. Korga Ha camokaT MOCTaBUIIU JBUTATENb,
mozensb JInnpespatunace B JInt+1. OnHako.ca-MoKaT OCTajcs caMOKaTOM: JpyTrue
€ro yactu (u, cieioBaTeIbHO, MAIlIMHA B 11€JIOM) HE MIPETEepeIn U3MEHEHUM.

KoneuHno, camokar ¢ gBuratenem iydiie oObIKHOBEeHHOT0. HO Bo3MOkHOCTH
YaCTUYHOMU MU OBUIM MCTOIB30BaHbl OUY€Hb cl1a00. OOpaTuTe BHUMAHUE,
HAIpUMep, Ha BEICOKO PACIIONIOKEHHOE cei10. PanbIiie Takoe pacmoioKeHHe
Ce/1a BBI3BIBAJIOCH HEOOXOIMMOCTBIO: YEJIOBEK, BBITIONHSBIINNA 00S3aHHOCTH
JIBUTATEJISA, TOJDKEH ObLI CTOSITh - 3TO €ro padoyas 1mo3a. 3aTeM COBEPIIUIICS
nepexon ot JIm k Jln+1: Ha caMOKaT MOCTaBUIIM JIBUTATENIb BHYTPEHHETO
cropanus. s 4ero Tenepb HyKHO BBICOKOE ceno? Benb BoauTe o HET
HEO0OXOMMOCTH CTOSITh, OH MOXKET CHJIETh. A OMYCTUTD CEJJI0 - 3HAYUT
YMEHBIIUTH BBICOTY IIEHTPA TSHKECTH, CAeNIaTh MaluHy 0oJiee yCTOMYNBOM U
JydIIe yrnpaBiasieMoi. ITo, B CBOIO OYEPE/ib, JACT BO3MOKHOCTD HCIIOIH30BATh
0oJiee MOUIHBIN ABUTATENb, AJISI KOTOPOr0, COOCTBEHHO, YK€ OCBOOOIMIIOCH MECTO
MIOJT CUJICHBEM BOIUTEINS (HOTH I BIEPE, IO CUICHREM 00pa30BaIOCh
cB00OOIHOE TPOCTPaHCTBO). CTOSIIIEro BO BECh POCT YEJIOBEKA HE TPUKPOCIIIH
oOTeKaTeneM - OTYYUTCS] HeUTO CIUIIKOM TpoMo3ikoe. Jpyroe nerno, eciu
BOJUTEIb CUJIUT: MOKHO MTOCTaBUTh 00TEKaEMbI€ IIUTKH, KOTOPbIE 3HAUUTEITHLHO
YMEHBIIIAT CONMPOTHUBIICHHUE JIBIKCHHUIO.

Tak n3o0pereHue, MEHSIOIEE OJIHY YaCTh MAIIMHBI (JIBUTATENb), IPUBOIUT K
KacKaJy U3MEHEHUH B APYIUX YacTAX M, CIEA0BATEIBHO, BO BCEl MAIlIMHE.
Bnpouem, BMECTO «ITPUBOAMUT» PABUIIbHEE CKA3aTh «MOIJIO NpuBecTH». Ha
NPaKTHKE CyJp0a MOTOPOJUIEpa CIIOKUIACh HHAYE.

YacTtuuHoe n3o0peTeHne (3aMeHa JIBUraTes) Tak U 0CTaIoCh

4acTUYHBIM: AnnpeBpaTuiioch B JIn+1, u Tonpko B 6onee mo3qHux MoAensix ceaio
IIOCTENIEHHO OIIyCKAJIOCh, & JBUTATEIb ITIOCTEIIEHHO MEPEMEIAIICS IO CEII0, K
TOMY CBOOOJHOMY IPOCTPAHCTBY, KOTOPOE CIOBHO CIELUAIBHO JJIs1 HETO
npenHasHaqaocs. OqHa U3 TaKUX IPOMEKYTOUHBIX MOJEIIEH [TI0Ka3aHa Ha PHUC.
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33, 0. JIpuratens yxe «yIiem» ¢ MepeIHero Koieca, Ho elie He KIPHUIIe K
3aiHeMy. BoauTesnb mouTH CUIUT Ha JABUTATENE, a O] KPECIOM OCTaeTCs
CBOOOIHOE MPOCTPAHCTBO. ..

Puc 33 IlyTh coBepiieHCcTBOBaHUSI MOTOpOsuiepa-A - moaens 1920 r; b -
MPOMEKYTOUYHAs MOJIEJb, B-MallliHa COBPEMEHHOTO BUJIA.

OKoJ10 TpeX IeCATHICTHI MOTOpOJUIep ObUT TOJILKO TUKOBUHHOMN 3a0aBoii. B
CaMOM JIeJIE, €CIIA BCE PAaBHO MPUXOJUTCS CUAETh BEPXOM HA JBUTATENE, TO 3a4€M
HYEH MOTOPOJIJIEP, KOrJa CyIIEeCTBYIOT MOTOIMKIIBI?... Ho BOT ABUraTens,
3aBEpUIUB MyTEUIECTBUE, YILIE MO/ CeAJI0 MOTOoposuiepa. Mainna npuodpena
COBpEMEHHBIN B (pUC. 33, 8) M HOBBIE KAUECTBA, KOTOPBIX HET Y MOTOLIMKIIA.
Oka3zasioch BO3MOKHBIM MOJIHOCTBIO 3aKPBHITH MOTOP. OCBOOOUIOCH OUEHD
ya00HOE, MPUKPHITOE IIMTKAMHU MECTO JJIsl HOT BoJauTeNsl. MalvHa crana
ycToiunBoi, koMpopradensHoi. Ha Helt MoXHO e3AuTh Aaxke B Oenoit oaexae. 1
MOTOPOJUIEp Havall yCHenHo (0COOEHHO» B TOPOAaxX) KOHKYPUPOBATh C
MOTOIIUKJIOM.

48

HcTtopust MmoToposiepa - He UcKiItoueHue. B nogasistonieM O0JIbIIMHCTBE CTy4aeB
nu300peTaTeny, pelmB 3a/1a4y U BHECS B O0BEKT TO WIM HHOE YACTUYHOE
U3MEHEHUE, BO3JIEP)KUBAIOTCS OT APYTUX U3MEHEHUM, Ka3aJl0Ch Obl OUEBUIHBIX U
3aKOHOMEpHBIX. Tak, nepBbie aBTOMOOMIH ObLTN CI€TaHbl U3 OOBIYHBIX KOJISICOK:
BBIIIPSATIIM JIOWAJEH U «BIPATIN» MOTOP» Y HEKOTOPBIX KOHCTPYKIIMH B IIEpEIHEN

4acTH ObLI JJaXKe PacIoJIOKEH MaKeT Topca Jiomaau!
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[IepBbIil MOTOLMKII OBLT BETOCUIIEAOM OOBIYHOM JIJIs1 CBOETO BPEMEHU
KOHCTPYKIMU. ENMHCTBEHHOE OTIMYUE COCTOSIIO B TOM, YTO Ha NEAIH Kall HE
YEJIOBEK, a IBUTAaTe]Ib BHYTPEHHETO CTOPAHMUS.

Ha puc. 34 n300paxeHo 0JHO W3 HOBEHIINX N300pETCHUI-MAIIHA JJTSI ITOBHOM
CBapKH JIACTUYHOTO TJIaCTUKaTa. YJIbTpacoBpeMeHHas (U nmporpeccuBHas!) uues
WCII0JIb30BAHUS TOKOB BBICOKOW YaCTOTHI JIJI1 CBAPKU IJIACTMACCOBBIX U3/IEIUM
oOJedyeHa B IOMOTOIHYIO KOHCTPYKTUBHYIO opMy. [loka miactMaccoBble IeTanu
U3JIETINI COeIMHSAINCH HUTKaMU, TOIMIIach 0ObIYHAs IIBeitHas MamuHa. Ho BoT
pabouunii opraH MalIMHbI KApIUHATHHO U3MEHEH - BMECTO UTJIbl U HUTKH MOSBUIICS
POJIMK, HAa KOTOPBII MOJIaI0TCS TOKU BBICOKOM 4acTOThI. 3/1€Ch, IIOJIb3YSCh HAIIEH
CHUMBOJIMKOM, HAJI0 TOBOPUTH HE O Mepexojie OT Ank An+1, a 0 CTpeMUTEIHLHOM
pBIBKE OT psina 4 k psany b u gaxeB. OIHAKO CTPEMUTEIIBHOTO PHIBKA HE
MOCJIEI0BAJIO - ObLJIa CO3/1aHa TUMTMYHAS «aBTOJIOIIA/IbY.

Puc. 34. YnbrpacoBpemenHas ujest o0jaeueHa B apXaundecKyto KOHCTPYKTUBHYIO
bopmy.

TpaauimoHHas KOMIOHOBKA IIBEHHON MalllMHbBI ObLJIa 00YCIIOBJIEHA TEM, UTO
GyHKIIUU ABUTATENS BBITOIHST YesioBeK [IpaBoii pykoi oH KpyTHJI Baj MallIMHEI, a
JIEBOM PEryJMpOBall Moaqy TKaH! nojd uriny. [Ipu HoKHOM nIpuUBOJE 3Ta
KOMITOHOBKa TOXe ObLIa 1esiecoobpasna. OqHako B MalinHe, M300paKeHHON Ha
puc. 34, moB 00pa3yeTcs Mo ACHCTBUEM TOKOB BBICOKOM YaCTOTHI, IIOYEMY Ke
TeIepb YEJIOBEK JI0JKEH CUJIETh TaK, KaK OH CHJel, paboTasi B KauecTBe
nBurarens?!

Ecnu snexrpoanmaparypy crpstaTh 0]l MallIUHY, BCSl YCTAHOBKA CTAHET
3HAYUTEITFHO KOMIIAKTHEE, €€ MOXKHO OYyJIeT MPUKPBITh OTHUM KOKYXOM. A CHIIETh
yaoOHee clieBa, B HEMOCPEACTBEHHOM OJIM30CTH K paboueMy Oprany MailllHbl,- C
ATOW CTOPOHBI U JIOJDKEH HaXOAUTHCS YETIOBEK, 00CITY KHBAIOIIUN CBAPOYHYIO
MAaIIMHY JJI5 TUIACTMACCOBBIX U3/ICITHHA.
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CuHTreTnyeckas ctaaus cBoeoOpasHa. B otnuyme ot mpeapaymux oHa, Boooie
roBopsi, He oOs3aTenbHa. HoBast TexHUYECKas ujes, peraronast
M300peTaTeNbCKYIO 3a/1a4y, BOBHUKAET JI0 CHHTETUUECKOM cTaauu. A Korja uaes
HalJIeHa, MOXKHO Cpa3y MEePEeXOo/IUTh K €¢ KOHCTPYKTOPCKOM pa3paboTke. B
OOJIBIIMHCTBE CIIy4aeB TaK MMEHHO U NocTynaroT. B pesynbsraTe n3odperenue
OCTAETCsl YACTUYHBIM, XOTSI MOTJIO

Apscramg Bapus

Puc. 35. IlpucraBka-o0TeKaTems.
OBbI CcTaTh NIEPBBIM 3BEHOM B JUTMHHOM IIEMIOYKE JPYTHX U300PETCHHIA.

bbin, HapuMep, IpeasioxKeH Crocod ToJIKaTh OYKCUPOM HE OJHY Oapxky, a JBe,
MOCTaBJICHHBIE 00PT 0 60pT. OJTHAKO MPHU 3TOM MEXITY HOCOBBIMU OKOHEUHOCTSIMU
Oap>k MmosTyyanach MIUPOKasl BIIaWHA, TOPMO3AINasl IBUKEHUE cocTaBa. Kazanoch
Obl, cam co00#1 HaMpAaIWBAJICS CIACAYIOMINIA IIaT: HAaJI0 TPUKPHITH BIIAJIUHY
MIPUCTAaBKOM, KoTopas odecnieunT odTekaeMocTh (puc. 35). Ognako 3ta uues
(aBTOpCcKOE cBUIETENLCTBO Ne 288575) nosiBUIaCh COBCEM HEABHO.

CBoeoOpa3ue CUHTETUYECKON CTaJAUM B TOM, YTO €€ IIarkd He3aBUCUMBI APYT OT
Jpyra v IpOCThl, TIAaBHOE - HE 3a0bITh UX caenaTh. Ho 3To onsaTe-Taku
cBoeoOpasHas npoctoTa. [Ipeanonoxum, 4To HOBasi TEXHUUECKAst UJes IpUBeEa OT
MamnHbl A b K A+. Torga B pe3ysprare CUHTETUYECKOW CTAIMU TIOYTH KaXK bl
nzo0perarenas MoxeT npuitu ot JI 4 k A”. JlanbHelee e TpoIBUKEHUE
BCELEJIO 3aBUCUT OT 00beMa 3HAHUH (TEOPETUUECKUX MIIM TPUOOPETEHHBIX B
IpoLECCE MPOU3BOICTBEHHOTO OIIBITA).

* %k ok

B3sB npoToTUioM 00beKT Am» n300peTaTesib MOXKET MOCTABUTh JABE Pa3HbIC
3amaun. MoxHo chopmynupoBath 3anauy Tak: «llepeittu ot A m k An+1 unu
Jake, pa3BUB HaAHJACHHYO UC0, K JIM+2». A MOKHO ITOCTaBUTH 3aJ1ady HHAYE:
«Munys Bech pan ot JIn+1 go Jindr, cpa3y BeliiT Kk 5\».

HHOF,IIa CIIPAINBAIOT: YTO JIYy4YHIC - COBCPHICHCTBOBATH UMCIHOITYIOCS MAIIUHY
(CHOCO6) HJIN UCKATb HCYTO COBCPUICHHO HOBOe? C TakuM ke YCIICXOM MOJKHO
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JOTBITHIBATHCS: UTO JIYUlIE - CTPEJIATh Ha MSITh METPOB WU HA MSTHCOT
KUJIOMETPOB?. ..

Bce 3aBUCHT OT KOHKPETHBIX yCIIOBUH, U IIPEXKIE BCErO OT LEIEH, KOTOPBIE CTABUT
nepen co0oii n300peTaTelb WM KOJUIEKTHB, PEIIAIONINi H300pETaTeIbCKYIO
3amauy. Ecnu Hy>kHO, 4TOOBI 33/1aua ObLIa pellleHa Kak MOKHO ObICTpee, TO
nenecoodpasHee copepieHcTBoBaTh nporotuil. UKP B 3TOM ciyuae
dopmynupyercs Tak: «To, 4TO €CTh, MUHYC HETOCTaTK» WK «T0, 4TO ecTh, MII0C
HEKOTOpoe yirydmieHruey. [Ipyu Takol TakTHKE 3ajja4a pelaeTcsi CPaBHUTEIBHO
OBICTPO (yallle BCEro Ha TPETHEM YPOBHE), a BHEIPEHHE U300pETEHNUS HE BhI3bIBAET
0co0BIX TpyaHOCTEN. Ecnu jxe HyKHO MOTYYUTh Ka4eCTBEHHO HOBBIHM 3 (exT,
HenecoodpasHee cpa3y 0TKa3aThCs OT MPOTOTHUIIA, HABA3BIBAEMOI'0 YCIOBUEM
3anauu. [IpoToTunom aomxHa ObITH UJlealIbHAS MAIIMHA (MICaIbHBINCIOC00).

B takux cinyuasx oobekroM B UKP yacTo ObiBaeT «BHeWIHss cpenay: « BHemHssa
cpena cama 00ecreunBaeT TO-TO U TO-To». ClioBa «BHEUIHSS Cpejiay NOMOTatoT
OTOPBAThHCA OT CTAPOI0, HErOJHOTO IIPOTOTUIIA U ITOHATH - YTO JAOJDKHA J1E€TaTh
HOBAasi MalIuHa (HOBBIN CIIOCO0), KaKk OHA J0JHKHA paboTaTh.

JleficTBys I0JI00HBIM 00pa30M, MOKHO MIPUNTHU K UJEE YETBEPTOTO-IISTOTO
ypoBHei. Ho u BHeapenne n3o0peTeHust moTpe0yeT B 3TOM CiIydyae 3HaYUTEIHHO
Oombiiero BpemeHu. [lpuxoaurces «c Hys» pa3pabaTrbiBaTh KOHCTPYKIIUIO,
MHOT'OKPATHO UCIBITHIBATh U MEpPEEbIBaTh €€, MPEoA0JIeBaTh HEAOBEPUE U
COMHEHHSI T€X, KTO MPUBBIK OCTABATHCSI B PAMKaX COBEPIIIEHCTBOBAHUS CTAPOTO
MPOTOTHUIIA.

O06a myTH XOpOoIIH - B 3aBUCUMOCTH OT KOHKPETHBIX 00cTosTeNnseTB. Ho ecinu
BCIIe]] 32 AnJIOJKHO UITU He An+1,a b\, TO HUKaKue MOMBITKU COBEPIIICHCTBOBATh
IPOTOTHUI (TO €CTh U300pETaTh, OCTABASICh B paMKax A U HE Nepexois K psany b) He
JanyT MOJOKHUTEIBHOTO pe3ybTara.

HcTopuky TEXHUKH U MATEHTOBEBI IOJAMETHIIN, YTO, KOTIa IIPOTOTHUIT MOJIOJ, OH
OBICTPO U JIETKO U3MEHSETCS: 32 KOPOTKOE BPEMsI MOSIBISIETCSI MHOTO M300pETEHMI,
HaIpaBJIEHHBIX Ha ero yiydmenue. Habmitonaercss cBoero pojia «1aTeHTHBIA UK.
Ha 31011 0CHOBE HEKOTOpPBIE UCCIIEA0BATENM IIPEIIaraiid IPOrHO3UPOBATh
NEPCIEKTUBBI PA3BUTHUS TEXHUUECKUX OOBEKTOB: YEM Kpyue MOIHUMAETCS KpUBast
BBIJJAYM ITATEHTOB U aBTOPCKUX CBUJIETEIBCTB, TEM IIEPCIIEKTUBHEE
paccmaTpuBaeMblil TexHuYeckuil 00beKT. K coxxanenuto, koraa psa JIs JIr...
NOJIXOJIUT K b, TOKe BOBHUKAET «IaTEeHTHBINA MUK». M300peTarenu HanpsHKeHHO
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paboTaroT, YUCIIO NU300PETEHHI OBICTPO PACTET, HO PE3YJIbTAThI IOUYTH
HEOIIy TUMBI.

Celiuac Tako «IIAaTEHTHBIM TUK» HAOJIIOAAETCS, HAIPUMED, B LIEMEHTHOM
IpOMbIIUIEHHOCTH. COBpEMEHHAasl IEMEHTHAsI [1€Yb - THTaHTCKAas BPAILArOIIasICs
Tpy6a (nuHa 10 250 M, nuametp 107 M). Brons TpyObl MeJIEeHHO MEpeIBUTAETCS
MIOTOK ChIPbS, @ HAJI HUM HECYTCSl pacKajeHHbIE ra3bl. Jlaxke HecrenuaaucT MOKET
IIPEACTAaBUTh, HACKOJIBKO TPYAHO MEPEaTh TEIIO OT ra3a K ChIpbIO: BEJb a3
COTIPUKACAETCS TOJIBKO C MOBEPXHOCTHIO ChIPHEBOI0 MOTOKA. YTOOBI yIIyUIINTh
YCJIOBHS TEILIONEpeayu (OT 3TOTO 3aBUCHUT ITPOU3BOAUTEIILHOCTD I1€YH), TABHO
OBLIO MPEAJIOKEHO HABEIINBATh BHYTPHU NIE€UM LIEMHbIE 3aBEChl. MeTaminyeckue
[IETH IOMOTAIOT EPEHOCY TEIUIa OT ra3a K ceIphio. [locne 3Toro nzodperenus
HACTYyMHJIa Nay3a, TAHYBLIAsCSA AECATKU JeT. Ecnu XoTenu yaydmuTh
TeruIonepeaayy, NpoCTO YBEINUYUBAIN KOJIMYECTBO LIeNed. B COBpeMEHHOM Teuun
o0t Bec neneit ceoimie 100 ToHH. M BOT BO3HUK «IIATEHTHBIN MUK : MOSBUIICA
MOTOK U300peTEeHNH HA TEMY «IIOBECUM IIEMHU HE Tak, a Taky... «llenHas 3aBeca
BBIIIOJTHEHA C JOTOJHUTEIbHBIMU LEMSMHU, 3aKPEIUICHHBIMU HA OCHOBHBIX LIETSX U
CBOOOHO BUCSIIMMH MEXAY HUMI» (aBTOPCKOE CBUAETENHCTBO Ne 226453).
«KoH11pI emneit npukperieHs K THOKOMY 3JI€MEHTY, BBIITOJIHEHHOMY, HaIpuMep,
u3 nenu» (260484). «llenu npyrum KOHIIOM MPUKPETUICHBI K KOPITYCY MEUM»
(310095). Llenu rpoMo3asTCs Ha LIETH, KaK KOT/1a-TO, A0 U300pETEHUS TapoXo0/a,
napyca rpoMO3/IMJIMCh Ha mapyca. ..

Uewm Oouibliie 1ieneit Oy1eT B meuu - TeM OOJIbIIYIO JOJII0 TeIia Ta30B MOXKHO
UCII0JIb30BaTh. Ho uem OoJbliie 1erei - TeM BBIIIE COMPOTUBIICHUE IBUKEHUIO
ra3oB. UToObI Ta3y ObLIO y1I00HEe ABUTAThCs, IIenel He JOJDKHO ObITh BooOIIe. A
9TOOBI TEIUTY YI00HEE OBLIIO MEPEXOAUTH OT Ta3a K ChIPhIO, BCE IPOCTPAHCTBO
MIeYH JOJDKHO OBITh 3aITOJIHEHO IEMsIMH. YeTKO BBIpaKEHHOE TEXHHUECKOE
npotuBopeure! M eciiv OTOK OTHOTHITHBIX U300pETEHUI HE CIIPABIIAETCS C
IPOTUBOPEYHEM, TO BEPHBIN MPU3HAK, YTO BO3MOKHOCTH Pa3BUTHS OOBEKTA
(LIemHBIX 3aBEC) UCUEPIIAHBI.

49

Jist uzoOpeTaTens (a TeM OoJiee A KOJJIEKTHBA, PEIAIOIIETO TEXHUUECKHE
3a/1a4i Ha YPOBHE M300pETEHUI) YPE3BHIUANHO BAXXHO UMETh MPEICTABICHUE O
JIOTUKE Pa3BUTHUS TEXHHUYECKUX OOBEKTOB. ITO HEOOXOIUMO ISt
MIPOTHO3UPOBAHUS HOBBIX TEXHUYECKHX 3a/a4, JIJIsl BHIOOpa MEXAY MPSIMbBIM U
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00XOTHBIM Ty TSIMU PEIICHUS, TSI MPABIWJIHHOTO aHAIN3a 33/1a4d U YCIICITHOMN
pa3paboTKu HAWJIEHHON UJIEeH.

Texanuecknx 00bEKTOB MHOTO, U OHU OYEHb Pa3HOPOTHBI.

Ho ectp HeuTo ob1iiee, mpucyiee BCeM TEXHUYECKUM 00bEKTaM: BCE OHU
ABJISIFOTCSL cucTeMaMH. [Ipy CUCTEMHOM MOIX0/1€ TEXHUYECKUE OOBEKTHI
paccMaTpUBAIOTCS KaK LIEJIOCTHBIE OPTraHU3MbI, TOAYUHSIONINECS 00IIKUM 3aKOHaM
pa3Butus. KapmanHblil poHAPUK, NBUTATENb, TEILIOBO3, XMMUYECKUH 3aBO/I,
PEYHOM TPAHCIOPT - BCE 3TO MPUMEPHI TEXHUYECKUX CUCTEM. BHEIIHE OHU
HUCKOJIBKO HE TIOXO0XH JIpYT Ha Apyra. Ux o0beArHSIET TO, YTO OHU CUCTEMBI, T. €.
HEeYTo OoJibliee, yeM apudmMeTnueckas CyMMa COCTaBHbIX yactei. [losicHio
aHayorueil. Mosekya BoJIbl - CUCTEMa, a He apuMeTHIecKas cymma JAByX
aTOMOB BOJOPOJa M OJHOI'0 aTOMa KHUCJIopoaa. YesloBek - cucrema, a He pocTas
CyMMa CKeJleTa, MbIIIL, cepaua u T. 1. TouHO Tak ke Jro0as MallluHa - CUCTEMA,
LEJIOCTHBIM OpraHu3M, a HE CyMMa 4acTeu.

Bcsikas Texandeckas cucrema - Oy/b TO IIBEWHASI MAIIIMHA, [1aXTa WU CETh
KEJIE3HBIX JOPOT - Pa3BUBACTCS B ONPECICHHON MOCIeI0OBaTeIbHOCTH. B
PWIOKEHUH 2 JaHa o0Ias cxema pa3BUTHS TEXHUYECKUX cucTteM. [laBaiite
pazdepemcsi B HEM.

HcTtopus m000i TEXHUYECKONU CUCTEMbI HAUUHAETCS C TOTO, UTO... CUCTEMBI €IlIe
HET. DTO MEPBbIN - TOCUCTEMHBIH - ypoBeHb. M300peTaTenn noHeMHOTY
COBEPLICHCTBYIOT OTJIEbHBIE JIEMEHTHI A, b, B, XOTs myTeM 00beANHEHUS
3JIEMEHTOB B CUCTEMY MOXHO MOJy4YUTh HOBBIN 3 pekT. BOT TUIIMUHBIN npumep.
YToObl COXpaHUTh KOPM, 3arOTOBJICHHBIN Ha 3UMY I CKOTa, HYKHO
IIOAJIEPKUBATh ONPEACIICHHYI0 TEMIIEpATypy. B KopMe BblaenseTcs Temio,
IIPUXOAUTCS BEHTUIMPOBATh U OXJIAXKAATh KOPMOXPAHUIHUIIA; B 9TOM
HaIpaBJIeHUU MHOTO JIeT paboTanu u300peTaTesu B pa3HbIX cTpaHax. EcTh
NATEHThI HA CJIOKHbIE (M HE OYEHb HA/IEKHBIE) CUCTEMbI TOIJIEP KAHUS 3aJaHHOTO
pexuMa. A TEM BpeMEHEM JIpyrue u300peTaTenu co3/1aBajid CUCTEMbl YTEIUICHUS
U 00orpeBa KOPOBHUKOB, CBUHAPHUKOB U T. 1. HakoHell, B aBTOpcKOM
ceunereiabeTBe Ne 251801 nmosBuitaces uies co3gaHus CUCTEMBI:
«CenbcKkoxo3sicTBEHHAs (pepMa, BKIIOYAIOIIasl TIOMEIICHUE I COJIep KaHUs
KUBOTHBIX U OallIeHHbIE XPAaHWINIIA KOPMOB, OTIIMYAIOLIAsICS TEM, YTO, C LEIbI0
UCTIOJIb30BaHUSl OMOTEPMUYECKOTO TETIa KOPMOXpa-HUJIHIIL JJIS yITyqIICHUS
MUKPOKJIMMATA [IOMELIEHUS IIPU COACPIKAHUU KUBOTHBIX, XPAHWIMILA BBIITOJHEHBI
B BUJIE JIMHEHHOTO 0JI0Ka OallleH, BCTPOEHHOI'O B CTEHY OMELLEHUS 1S
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COACPIKAHUA KUBOTHBIX). Cucrema «CKOPMOXPAHHWJINIIC 1 ITOMCUICHUC IJIA
KHUBOTHBIX» O6J'IaI[a€T HOBBIM Ka4€CTBOM: HECT HCO6XOI[I/IMOCTI/I OoXJIaxKJ1aTb KOpM U
Harp€BaThb IIOMCHICHUC.

Korpa cucrema co3ngana, OHa KaKeTCsl ECTECTBEHHOM, oueBUaHOW. Ho pasrisaners
OyIylIyI0 CUCTEMY B pa3pO3HEHHBIX €IIIe DJIEMEHTaX - JIeJI0 HE TaKOe MPOCTOE.
3/1ech 0COOCHHO HYKHO YMEHUE BUJIETh MPOOIEMY IO/ YIJIOM 3PEHUSI OCHOBHBIX
uneid APU3 - s Ha3bIBal0 3TO apU3HBbIM MbINLJIeHHEeM. O0 0JHOM TakOM cllyyae
pacckazan uzobperatenp M. [llapanoB B razere «MarHuTOropckuii MeTam 3a 26
anpesnst 1969 r.

Jlist ynanenus 30J1bl M 11aka, pacckassiaer M. [llapanos, Ha komOuHaTe
IPUMEHSIICS TUpoTpancopt. [Ipu mpoekTupoBaHUU MPEANOIAragoch, 4TO TPYyObl
OyIyT U3HAIIMBATHLCS M3-3a TpeHus. JJis yBemndeHus: Cpoka Ciry>KObl JIMHUH ObLIO
pEIICHO Yepe3 ONPEACIICHHOS BpeMs IOBOPAUYNBATH TPYOBI, @ TPAHCIIOPTUPYEMBIA
[IUTaK TIPeABapUTEIbHO U3MeENbYaTh Ha ApoOuikax. TpyObl, o1HAKO, HE
W3HAILLIMBAJIMCH, 8, HAOOOPOT, 3apacTaiu. Bo3Hukia 3ajaya™ kak y1ansiTh TBEPAYIO
KOPKY, 00pa3yroniyrocsi Ha cTeHKkax BHyTpu Tpy0? Ee or6uBanu -310 Obl1a BecbMa
Tpynoemkas padora. Kopky neITanuck cauparh, Mpoiryckas no Tpyoam Boy ¢
KOKCOM. Py4HOro Tpyna rpu 3ToM He ObIJI0, HO Ha BPeMs IPOYUCTKU TPYOBI
MPOLIECC TPUXOIUIIOCH OCTAHABIINBATb.

3Has METOJIMKY pElIeHHs n300peTaTenbckux 3a1a4d, Muxann MBanosuu [llapamnos
nojomien k 3agade nnaye. MKP odeBuaen Tpy6.a 10ompKHA OUMIIATHCS caMa
OueBugHO U Apyroe: eciii Ooph0a ¢ BpeaHbIM (haKTOPOM OKa3bIBACTCS
Oe3ycCIenrHou, 1enecoodpa3Ho BEIOUTh KIMH KIMHOM, T €. YCTPaHUTh BPEIHBIHI
(akTop 3a CUET CIOKEHUSI C IPYTUM BpeaHbIM (pakTopoM. B camoii TpyOe Het
«pyroro BpeaHoro (akropa». CiaenoBarenbHo, HaJ0 00bETUHUTE TPYOyY € YeM-
TO, CO3JaTh TAKYI0 CUCTEMY, B KOTOPOM «MUHYC HA MUHYC JacT mitocy. Camoe
IIPOCTOE - HAWTU TPYOBI, KOTOPBIE HE 3apacTaloT, a M3HaIuBaTCcs M3HOC mutroc
3apacraHue JaayT To, 4TO Tpebyercs,- caMoOYucTKy. HaiiTi n3nammBaemblie
TpyOBI OKA3aJI0Ch JETKO: 3TO ObUTH TPYOBI /IS THAPOYAATICHUS YTOIbHBIX
0TX0/10B. OHU W3HAIIMBAINCH HACTOIBKO CHUIIBHO, YTO PEIIEHO OBLJIO BOBCE
OTKa3aThCsl OT TUAPOTPAHCIIOPTA U BO3UTH YTOJIbHBIE OTXO/Ibl HA ABTOMAILIMHAX. . .

JIBe nunuu Tpy6 num psigom. Ho oguu ciennaiicTsl 60pOiIHCh ¢ 3apacTaHueM
TpYyO, UCIIOJIb3YEMBIX JJIS1 yIaJI€HUs 30J1bl U IUIAKA, 1 HHTEPECOBAIUCH TOJIBKO
3TUM. A IpyTrue CeuuagucThl OOPOIUCH C U3HOCOM TPYO, IpeIHa3HAYEHHBIX JJIs
yZaJeHUs! YTOJIbHBIX OTXOJ0B, U TOXE BUAEIU TOJIBKO CBOU TPYOBI.
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[ITapanoB npennoxui (aBTopckue ceuaeresberBa Ne 212672 u Ne 239752)
IIPOIMYCKAaTh rUApocMecH nnoouepeaHo. CHavaa menoyHas Boja, HecyIast 3001y U
[IUTAK, CO3/Ia€T Ha CTEHKAaX TPYObl KOPKY - 3alllUTHBINA CJI0M rapHuccaxa. [lotom
3TOT CJI0M (a He MeTaiul TpyOsl!) cAupaeTcs KUCION BOJOM, HECYIIEH YroJbHbIE
orxozbl. I B TpyOe cHOBa cO3/1a10T CJIOM rapHuccaxa... MoxHO
TPAHCIIOPTUPOBATh OJAUH BUJ MAaTEpUAJIa, JOCTATOYHO MIEPUOANIECKA MEHATH
LIEJIOYHYIO BOJly Ha MOJKHUCIEHHYO, YEPEI0BaTh HAPACTAHUE KOPKH U €€
caupanue. DTO U300PETEHHE ceiuac yCIeIHO MPUMEHSIETCS Ha PSIIe
IPEANPUATUN.

Wrak, 3a10MHUM: €CJIM YKCIIO MONBITOK YCOBEPIIEHCTBOBATH 00BbEKT ObICTPO
pacTeT, HO BMECTO YJY4YllleHHs OJHO MPOTHBOPeYHe 3aMEHSAETCS IPYTUM,
HaJ0 00beANHUTDH 00BEKT C APYTUMH

00beKTaMH BHOBYIO TEXHUYECKYIO CHCTEMY.

Takoll mepexos He Bcerja yJ1aercs cpa3y, HEpeJKO U3 OTAENbHbBIX 3JIEMEHTOB
CHayaJia MoJiy4yaeTcsl HeycToMuMBas rnepexoHas cucrema. Ha cxeme (mpunoxenue
2) bopmyJibl TAKUX CUCTEM YCJIOBHO B3SThI B KPYTJIble CKOOKH, a (DOPMYJIbI
YCTOMYMBBIX CHCTEM - B KBAJPATHbIE CKOOKH.

[Ipumepom cucTeM, MEPEXOHBIX OT IEPBOTO YPOBHS KO BTOPOMY, MOTYT CITYKUTh
HEOAHOKpaTHO cTpouBiirecs B XIX Beke NOABOJHbBIE JIOJKHU C MAPOBBIMU
nBuratensiMu. M3o0peraTensm Ka3aioch caMo cO00# pa3yMErOIIMMCS, YTO HaI0
MPUMEHSTh CAMbIl COBEPIIICHHBIN IBUTATENh. A TAKUM JBUTATENIEM TOT/Ia Obla
napoBas MamuHa. .. [Togbop sneMenTa Jijist BKIIOUEHHS B CUCTEMY HAJl0
OCHOBBIBaTh HE HA COBEPIICHCTBE BOOOIIE (T. €. HE HAa COBOKYITHOCTH
nokasareJsieil), a Ha COBEpIIEHCTBE TJIABHOIO VISl JAHHOW CUCTEMBI Moka3arens. B
MIOJIBOJTHOM JIOAKE TAaKUM IOKa3aTenaeM ObLI 3a11ac S3HEPTUu I MOABOJAHOIO X0/a.
B mapoBom KoTIie HE yAaBanoCh 3aMacTH CKOJIbKO-HUOYAb* 3HAUUTEIbHOE
KOJIMYECTBO I1apa u, CIEA0BaTENbHO, S3HEprun. HecoBepileHHBI ellie
AIIEKTPOBUTATEIND C TSHKEIBIMH OaTapesiMy OKa3bIBAJICS - TIO STOMY
€AMHCTBEHHOMY IOKa3aTelto - 0ojee CuibHbIM. CUcTeMa «IIOABOIHAS JIOJIKA U
MapOBOM JBUTATENbY OblJIa HEYCTOWYMBOI; T0OJITast )KU3Hb JKJ1ajia IPYTYIO
CUCTEMY-«ITOIBOJIHAS JIOJIKA U 3JIEKTPOMOTOP C OaTapesiMmm.

WNnorna HemocTaomuil 31eMEHT CUCTEMbI MOXKET OBITh 3aMEHEH YEJTOBEKOM.
[IepBble CaMOXOAHBIE SKUITAKA UMENH MIAPOBBIE IBUTATENH, U OTO AENAI0 UX
TSKEIBIMUA, TPOMO3JIKMMH, HEPAOOTOCIIOCOOHBIMU. Y CTOWYUBON CUCTEMOI
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BTOPOT'0 YPOBHS OKa3aJiCsl BEJIOCUIIE], B KOTOPOM BEC JBUTATeNsl ObLT paBeH
HYJIIO. ..

HcTopust TEXHUKH 3HAET MHOKECTBO HEYCTOMUYMBBIX CHCTEM, BOSHUKABIINUX IIPH
NepPEX0€e OT BTOPOIO YPOBHS K TPETbEMY: BECEJIbHBIN AapOXO0/1, IIAratoInui
apoBO3, ONTUYECKUI Tenerpad ¢ MallylllMMU pelyarami... [1pITasich 3aMEHUTD
YeJI0BEeKa MAIIMHON (TO €CTh MEPEBECTU CUCTEMY Ha TPETUN YPOBEHb),
U300peTaTenu 1 1o ceil IeHb HEPEAKO 3a/1ep KUBAIOTCS Ha Iepexoe 2-3: MallliHa
KOIIUPYET JIEHCTBUS YEJIOBEKA, U 3TO 00YCIOBICHO HE BO3MOKHOCTSMH Pa3BUTHUS
CHCTEMBI, a ITPOCTO-HAIIPOCTO MCUXO0JIOrnueckor nuepuuen. [lopon takue
MU300peTeHHs Mo-cBoeMy M3sAUIHbL. VX oOrias 0eqa - OTCyTCTBHE CYIIECTBEHHBIX
pe3epBOB ISl pa3BUTHUSA. Eciii IPOTOTUIIOM OKa3bIBae€TCs Takasi CUCTEMA, [IOYTH
BCEra 11ey1ecoo0pa3Ho HE COBEPILIEHCTBOBATH €€, @ UCKATh HOBBIN MPUHIIMI
JNEUCTBUSL.

Tpertuii 1 yeTBEPTHIA YPOBHU - HAMOOJI€€ TUTUYHBIE ISl COBPEMEHHOM TEXHUKHU.
Monoaple CUCTEMBI TPETHETO YPOBHS YHUBEPCAJIbHBI, 3pETbIC -
crenuann3upoBansl (ypoBeHb 31), crapple - M3JIMILIHE CIIELUAIN3UPOBAHbL. Y3Kas
CHeluaan3alys- BEpHbIN NPU3HAK HEOOXOAUMOCTH NEPEX0/1a HAa HOBBIN” YPOBEHbD,
KOPEHHOW MEPECTPONKHU BCEU CUCTEMBI.
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MO3KHO TPUBECTH JIFOOOIBITHBIM PUMEP U3 CTEKOIBHOrO Npou3BoicTBa. [Ipu
U3TOTOBJICHUH JIMCTOBOIO CTEKJIA PACKAJICHHAS CTEKJIAHHAA JICHTA IIOCTYIIAeT Ha
BAJIKOBBIN KOHBelep. [Ipoasurasce o 5ToMy KOHBEHEPY, OHA IPUHUMACT
Tpedyemyro GopMy U TTOCTEIIEHHO oxJiaxkaaercs. [IoHsITHO, UTO KaueCcTBO
IIOBEPXHOCTH CTEKJIA 3aBUCHUT IIPHU OTOM OT PACCTOSIHUA MEXKY BajkaMu. Eciu 310
paccTOosSTHUE BEJIMKO, CTEKJISIHHAS JICHTa Oy1eT MporudaThCsi, CTaHET BOJTHUCTOM.
UTOoOBI MOTYYUTH TJIAJKYIO IOBEPXHOCTh, HY>KHbI BAJIKM BO3MOKHO MEHBLIETO
quameTpa, TECHO MPUJIBUHYThIE ApYT K Ipyry. Ho Takoi konBeiiep Oyaer
CJIOKHBIM I10 YCTPOUCTBY M KalIpU3HBIM B DKCIUTyaTanuu. Mbl CHOBa BCTpedaeMcst
C YETKO BBIPAXKECHHBIM TEXHUYECKUM IIPOTUBOPEUHEM. J{0aroe Bpems IbITAIUCh
000#TH 3TO MPOTUBOPEUHE, CO3/1aBasi CHIEIIMATN3UPOBAHHbIE JINHUU JJIS1 Pa3HBIX
COpTOB CTEKJIa (ECTh COPTa, KOTOPbIE HE 003aTENIbHO JTOJKHBI OBITH U1E€ATBHO
IUIOCKMMH) M OCHaIIas 3aBO/Ibl MAIIMHAMM, TOJIMPYIOLIUMHU CTEKIIO MOCTIE
3aCTBIBaHUS. A MOTOM ObUIO HAHJAEHO MOMCTUHE PEBOJIIOLIMOHHOE PEILICHHUE.

Haunem MBICTIEHHO YMCHbIIATh AUAMCTP BaJIKa: CAHTH-
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METpP, MUJUTUMETP, COTast 10151 MUJUIUMETPA. .. HaCKOJIBKO e CII0AKHBIM JIOJKEH
ObITh KOHBEHEp ¢ BaJKaMH B COTYIO A0Jt0 MuutumeTpa! Bot Bam
NICUXOJIOTUYECKUI Oapbep: coTas J0Js1 MUJUTUMETPA - CTPALLIHO )K€ MOAYMAaTh,
MUKPOH WJIH JIeCsATas J0J1 MUKPOHA - COBCEM HEBOOOPA3UMO. .. A eciiu TuaMeTp
Baska emie MeHblie? C mosekyiy win arom? M3roToBUTh KOHBEHEp C BaJIKaMu
JUaMETPOM B MUKPOH IPAKTHYECKU HEBO3MOXXHO. Ho eciin nuameTp BajkoB
COM3MEPHUM C IMAMETPOM aTOMOB - BCE IIPOCTO, IOTOMY YTO aTOMBI HE HAJI0
U3roTOBJIATH. [1yCTh CTEKIIO KATUTCS MO aToMaM, Kak Mo mapukaM. Bmecto
KOHBelepa - BaHHA pacIUIaBJIE€HHOT0 0Ji0Ba. CTEKIISIHHAS JIEHTA JBUKETCS 1O
POBHOMY CJI0t0 aTOMOB. W HE HaJl0 CTPOUTHh KOHBENED, HE HAJI0 PErYJIUPOBaTh U
PEMOHTHPOBATH BaJIKK. KUIKUI METaIT HE TOJIBKO MJealbHbI KOHBEED, HO U
MOCIIYIIHBIA HHCTPYMEHT: C MOMOIIBIO 3JIEKTPOMAarHUTOB MOBEPXHOCTH METaJljIa
(cmemoBaTeNbHO, M MOBEPXHOCTH CTEKJIA) MOXKHO MPUIATh JII00YI0 GopMmy.
[TpexpacHoe uzobperenue! OHO cpazy ke MOPOUIIO KITATEHTHBIN MUK». Y Ke
BBbIJIaHbI COTHU MATEHTOB U aBTOPCKUX CBUJETEIHCTB HA BCEBO3MOXKHBIE
CTEKJI000pa-0aThIBAIOIINE BAHHBI.

[TogHsABIIMCH HA YETBEPTHINA YPOBEHb, TEXHUUECKUE CUCTEMBI OYpHO PACTYT, U B
KaKOH-*ro MOMEHT UX POCT BIIEPBbIC MPUBOAUT K KOH(MIUKTY C BHEIIHEH CPeloi.

C npeBHEWIIMX BpeMEH TeXHUKA (POPMHUPOBAIACh, OCHOBBIBASCH HA TOM, UTO €i
npeaocTasisiia npupoaa. Ha Hamen mimaneTe MHOTO BOJIBI M BO3yXa, TOATOMY
TEXHUKa Hallla HACKBO3b «BOJHAS» M «BO3AYIITHAS: BOJIA U BO3IYX ObUIH U
OCTAIOTCS IJIABHEUIIMMU TEXHOJIOTUYECKUMHU UHCTpyYMEHTaMu. Ha Hamen rianere
MHOTO KHCJIOPO/Ja - TEXHUKA HAllla «OKUCIHUTEIIbHA: OKUCIUTEIbHBIE ITPOLIECCHI
OBLIIM U OCTAIOTCSI OCHOBOM PHEpreTUKU. Ha Hailei mianeTe MHOTO ITpoCcTopa - U
TEXHHUKA MCIIOJIb30BAJIA U BCE CIIIE UCIIOJB3YET OTKPBITHIE CXEeMbI: BHEIIIHSS
cpella 1aeT TEXHUYECKOM CUCTEME BEIIECTBO U SHEPTHUIO, & TEXHUYECKAs CUCTEMA
BBIOPACHIBAET BO BHEITHIOK CPEIy OTXOJIbI BEMIECTBA M SHEPTHH, KOTOPHIC
nepepadaThIBalOTCS, YHUUTOXKAIOTCSA BHEIIHEW CPEON.

[Tpupona Obuta YHuBepcanmbHbIM OuucTHBIM Bi10KOM, aBTOMaTHYECKU
NOJICOEUHSAEMBIM K 000 HOBOM TEXHHUYECKOW CUCTEME. Y HUBEPCATIbHBIM
OuunctHblil biiok 0651a1a1 OrpoMHOM, Ka3anock, 0€3rpaHuYHON U30BITOYHON
MOIITHOCTBIO. .. I BOT ceiiuac, Korja Bce 00JIbIllee YHCIIO TEXHUUECKUX CUCTEM
IpUOIMIKAETCs K IOTOJIKY YETBEPTOro YPOBHs, Y HUBEpcaabHbli OuncTHbIN biok
HauMHaeT paboTaTh Ha Mpezesie, B U3HOCHOM PEXUME.
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KoH(pauKT Mex 1y TEXHUKOW U TPUPOJON 3aTparuBaer riryboyannime,
M3HAYaJbHbIE€ OCHOBBI TEXHUYECKON HUBUIM3ALMU. UTOOBI IPEOA0IETh 3TOT
KOH(MJIMKT, HY>KHO MEPENTH OT «BOJHON» U «BO3YIIHOW» TEXHUKH K
«0e3BOHOW» "1 «OE3BO3TYIIHOW, KOT «KUCIOPOJIHOW» - K «OECKUCIOPOIHONY,
OT OTKPBITBIX TEXHUUYECKHUX CUCTEM - K 3aKPBITHIM. DTOT IIEPEX0]T HEU3OEIKEH €ellie
U MIOTOMY,, YTO YEJIOBEK BBIIIEN B KOCMOC, 5 €CJIU Obl 1ayke TEXHUKA Ha 3eMIie
IIPEKPACHO Y KUBAJIACh C IPUPOJOMN, KOCMUYECKHUE YCIOBUS BCE PABHO
noTpebdoBany Obl TEXHUYECKUX CUCTEM, PACCUUTAHHBIX Ha BHE3EMHBIE YCIOBUSI.
OcHoBY Oyay1ieil TEXHUKU COCTaBAT 3aKPHIThIe CUCTEMBI. VX «3aKpBITOCTh» OyAeT
JOCTUTHYTA HE 3@ CUET MPUCOECTUHEHUS PUIBTPOB K YKE UMEIOLIUMCS CUCTEMAM,
a KOPEHHBIM U3MEHEHUEM OCHOB TEXHOJIOTMH. 31€ECh JIEKAT HE TPOHYTHIE E€IIIE
IUIaCThl U300PETATENbCKUX TEM. 3JIECh CKPBITHI IPOOJIEMBI, PEIIEHNE KOTOPBIX
oTpeOyeT BEIMKUX N300pETSHHIA.

YEJIOBEK K AJITOPUTM

Mpui pacwamanu eawiu ymcmeenHvie puibmpsl , U 8 pe3yibmame nos8UICsS Omeem
. Memoo cpaboman , on 6yoem OeticmeeHHbIM 6ce20a . Bce , umo Heobxooumo
coenams ,- -29mMo U30a8UMbCsL OM JTUWHE20 2PY3a NpeopaccyoKos , om
OKaMeHeBUIe20 MYCopda 8 201108€ , USMEHUMb NPOU3BOTILHYIO HACMPOUKY 8AUUUX
YMCMBEHHbIX PUTLIMPOE 8 OMHOUEHUU OPY2UX Belyell , KOmopble 8aM 8ce20d
xomenocs coenams , U mo2oa YOAcmcst Hatmu HyJiCHblUL Omeem Ha 1000
npooaemy , Kakyio 8bl MOIbKO HOJCendeme Uccied08ams .

P.oucoync
IHCUXOJOI'MYECKHUE BAPBEPHI

Ha onHoM u3 ceMuHapoB 1Mo TEOPUU N300peTaTeIhCTBA CIYIIATEISIM Oblia
IIPEUIOKEHA TaKas 3a7ayda:
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«Jomyctum, 300 351€KTPOHOB AOKHBI OB HECKOJIBKUMHU IPYIIIIAMHU IIEPEUTHU C
OJHOT'O DHEPIreTUYECKOT0 YPOBHs Ha Apyroi. Ho KBaHTOBBIN NEpexo COBEPLIMIICA
YUCJIOM TPYIIT HA JBE MEHBIIUM, ITIOATOMY B Ka)KyIO IPYIIy BOLLIO HA 5
3JIEKTPOHOB 00JbIIe. KaKoBO 4MCIIO ANEKTPOHHBIX IPyI? JTa CII0KHAs
npobisieMa 10 CUX Nop He perieHay. Cilylareiay - BBICOKOKBaIM()ULIMPOBAHHBIE
MH)KEHEPHI - 3asBUJIM, YTO OHU HE OepyTCsl peliaTh 3Ty 3ajauy:

— Tyt kBanTOBas (U3MKA, a MBI - IPOU3BOICTBEHHUKHU. Pa3 IpyrumM He ynanoch,
HaM IMOJaBHO HE YJAaCTCA. ..

Tor}:[a s1 B34J1 C60pHI/IK 3ajaad 110 anre6pe " IIPOYHTAN TCKCT 3ada4u:

«/Ins orripaBku 300 MEOHEPOB B J1areph OBLIO 3aKa3aHO HECKOJBLKO aBTOOYCOB, HO
TaK KaKk K Ha3HAYCHHOMY CPOKY JIBa aBTOOyca HE NMPUOBLIN, TO B KaXKJIbIH aBTOOYC
MOCAIWJIM Ha 5 MHOHEPOB OO0JIbIIe, YeM MpeIonaraiock. CKOJIbKO aBTOOYCOB
OBLI0 3aKa3aHo?»

33,,[[21‘{3, ObL1a peuicHa MTHOBCHHO...

N300peTaTenbckas 3a1aya MOYTH BCETIa UMEET YCTPALLAIOLIYI0 OKpacKy. B
000 MaTeMaTUYECKOH 3a7aue ecTh 00Jiee WM MEHEE SIBCTBEHHBIN MOJITEKCT:
«MeHs BIIOJIHE MOKHO pelInTh. Takue 3ajauu yKe HEOJHOKPATHO PELIAJIMCh).
Ecnu matemarndeckas 3aada «Me NOAJaeTCs», HA Y KOr0 HE BOZHUKAET MBICIIH,
YTO OHA BoOOIIe He pemaeTcs. B 3a1aue n300peTaTenbCckoil MOATEKCT COBCEM
MHOM: «MeHs yKe IBITaIuCh penaTs, Aa He Bhinuio! He 3pst ymHbIE mroau
CUYHUTAIOT, YTO TYT HUYETO HE NOAENACIIb. . .»

B xypnane «/300peTarens u parmoHaan3aTop» Oblila OIMyOJIUKOBaHA CTAaThs,
pacckasbIBaromias 0 mpodiieMe pa3rpy3Ku CMEP3IIUXCS TPY30B. ABTOpP CTaThH TaK
IPEICTABIIIT YUTATEIIAM 3Ty NpoodsieMy:

«OpnHa U3 3TUX BEKOBEYHBIX TPYIHOCTEM, BOT YK€ MHOTO JIET TOCAXK/IaBIIas
maxTepaMm 1 METAJLTypram, xKeJe3HOAOPOKHUKAM U KOKCOXUMUKAaM,- pa3rpy3ka
cMep3aroIuxcs rpy30B. OT Hee 3aBUCUT MHOTJA <GKU3Hb U CMEPTh» LIENBIX
MPEANPUATHHA. . .»

Jlanee muio onucaHue NpeiIoKeHN, He HalleAIuX npuMeHeHus («MeHs yxe
IBITAIMCH PEIIATh, 1a HE BBILLIO!»), U 3aKaHYMBAJIACh CTAThs TaK:

«CTpeMUTEIIBHO JIETUT OBICTPOTEKYIIIEE BpeMsi. PaCKphIBaIOTCS 3aralouHbIe TaHBI
aTOMHOTO Si/Ipa, YyTKHUE YIIN PaAUOTEIECCKONIOB BHUMAIOT HIETIOTY JAIEKHUX
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TJIAKTHK... A MOKa pyay BBI'PY>KalOT II0-CTapOMY, BCEM MHUPOM HaBaJIMBasCh Ha
HEe C JIOMaMU U KUPKaMuy.

C camoro Hayasia n3o0peTaTelb NPeAYNPERKACH, YTO Mepe]] HUM «OJHA U3
BEKOBEYHBIX TPYAHOCTEN». Ellle He N310KeHa 3a1a4a, e1ie HUIero KOHKPETHOTO
HE CKa3aHo, a u300peTarens BCAUYEeCKH MyratoT. Besb He BCSIKUN OTBaKUTCS
B3ATHCS 32 YCTPAHEHUE «BEKOBEYHOM TPYIHOCTH», Aa €lIe TAKOU, KOTOpas He
IIOAJAETCS JaXe TOra, KOraa «pacKpbIBarOTCs 3araJO4Hble TalHbl aTOMHOIO
AJlpa» U «4yTKHE YU PaJUOTEIECKOIIOB BHUMAIOT IIENOTY JAJEKUX TaAJIaKTHK» !

[TpoGaema pa3rpy3ku cMep3IINXCs IPY30B IEHCTBUTENHHO «BeKOBEeUHas». OIHAKO
«BEKOBEYHAas» He 0053aTesbHO 3HaYuT TpyAHas. Ciaydyaercs, KOHEYHO, YTO
JUTUTEIIbHOE BpeMs IPOOJIeMy HE yAaeTCsl pEeIIuTh, HECMOTPSI HA MHOTOYHCIICHHBIE
Y IpaBWIBHO Beayluecs ataku. Ho Takue ciydan ype3BbIYaiiHO PEIKH.
[Ipou3BoACTBO BBIABUTAET JUIIb TE 3a/1a4H, ISl PEIICHUS] KOTOPBIX YKE UMEIOTCS
ycioBus. Mapkc nucai: «...4eJIOBEeYECTBO CTABUT ceOe BCErJa TOJIbKO TaKHe
3aJ1a4¥, KOTOPhIE OHO MOYKET Pa3pellnuTh, TAK KaK MpHU OJMxKaNIIEM pacCMOTPEHUHU
BCEr/la OKAa3bIBAETCs, UTO cama 3ajja4a BO3HUKAET JIUIIb TOT/a, KOoraa
MaTepHalIbHbIE YCIIOBUSA €€ PEIICHUs] YXKe CYIIECTBYIOT UJTH, MO KpaiiHel Mepe,
HaXOJSITCS B MPOLECCE CTAHOBJICHUS.

51

Ecnu B TeyeHHe MIUTENBHOIO BPEMEHU 3a7ja4a OCTAETCSl HEPEIICHHOM, TO 3TO
3HAYMT, YTO CAMO HaIlpaBJICHHE TTOMCKOB BHIOpAHO HEBEpHO. B 3TOM ciydae maxke
JIeTKas 3a7a4ya BIIOJIHE MOKET CTaTh «BEKOBEUHOIY. Tak, Harpumep, ObLIO C
MEHHCKOBBIM TeJieckornioM. Ero mornu n3obpectu, kak moguepkuBaet /. /.
MakcyToB, coBpeMeHHUKHU [lexapra u Hero-

TOHA, a CJIeJIaHO N300peTeHNE OBLIO TOJIBKO B 3IOXY, KOT/Ia «IyTKHUE YIITU
PaIHOTEIECKOIIOB BHUMAKOT LIETIOTY JAJIEKUX FaJaKTUK. ..

Yem «BekOBeUHEE)» 3a7a4a, TEM OHA OOBIYHO JieT4e perraercs. B camom nerne,
KOT/Ia 3a/1a4a MOsIBUJIACH, YK€ OBLITU WJIM CO3/IaBAJIMCh YCIIOBUS JIJISl €€ PEICHUS.
Kaxxnas HeygadHast MOMBITKA PEIICHNs] YMEHbIIAa CTETICHb HEOTPEISIICHHOCTH
3a/1a4yM, cyana moje mouckos. 1o Bpems, cTeneHs TPy THOCTH PEIICHUS 3aa4u
yMEHBIIIANACh, & ApCEHAT TEXHUKH HETIPEPBIBHO OOOTaIancs. 3Ha4uT, U3MEHUIOCH
COOTHOIIIEHUE CUJI: caMma 3a/iada CTaHOBUJIACH JIeTde, a CPEJCTBA €€ PEIICHHUS
poCTH, Kperi. 3a peaJailiinM HCKITFOUeHHNEM, B TEXHUKE HET 3a/1a4, KOTOPbhIE
B0OOIIIE (1aXke B OyAyIeM) HE YJajaoch Obl permuTh. HeBO3MOKHO HAPYIIUTh
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OCHOBHBIC 3aKOHBI ITPUPOALI - 3aKOHBI COXPAHCHHWA U 3aKOHbI JITUAJICKTHUKH,
OCTaJIbHOC €CJIM 1 HEBO3MOKHO, TO JIMIIIb BPCMCHHO.

* sk ok

«Bce, uTO yenoBek ciocoOeH MpeICTaBUTh B CBOEM BOOOPaKEHUH, APYTUe
CyMEIOT PETBOPUTH B XKU3HBY - 3TU CJI0Ba IpuHaiexar JKroimo Bephy.
JleicTBUTENBHO, UCTOPUS HAYYHOU (PAaHTACTHKH JAET SIPKUE IPUMEPDI
IIPEBPALLECHUS «HEBO3MOXKHOTO» B «BO3MOKHOE.

B ACJIOM ITOJIYYaCTCs TaKasA KapTHHA:

27?7? CobuTOCH WM 00s513aTENBHO cOyAeTCs B OnmKaiiinee Bpems a (aHTaCTUIECKUX
unei [oaTBepau- oTHSIN” Jach MPUHIK- CKA3AJIUCh MUATbHAS OITMOOUYHBIMU
OCYIIIECTBUHUU UEOCY™ MOCTh IIIECTBHMbA/IB

22?7? Konr* Bo % Kon-Bo % Koin-Bo %
277?108 64 593432109

77778657 6620239 11
7777502142265236

CroneTHsst UCTOPHS HAYYHOH (PaHTACTUKH CBHJICTEIBCTBYET: Y CMeJIbIX HaeH
00JIbI1Iast BEPOATHOCTh OCYLIECTBICHUS, YeM Y HeH 0CTOPOKHbIX.

[Mpunymannstii XK. Beprom apTunnepuiickuii crnoco6 3a mycka KOCMUYECKUX

CHapPsI0B CUUTAJICS KIACCUYECKUM IIPUMEPOM «HEBO3MOXKHOTO». M BCe-Taku

MOJIOZION y4eHbIl U3 yHuBepcuTera B Monpeaine Jlxxepanba I "oyt oObsSBUI O
BO3MOYXHOCTH HCIIOJIb30BATh IIYLIKY JJII KOCMHYECKHUX UCCIIETOBAHMM.

[To cpaBHEHHIO C TOCTUKEHUSMU PAKETHOM KOCMOHABTUKH- 31Ty CKOM
MHOTOTOHHBIX CITyTHUKOB, BBIXOJIOM YE€JIOBEKA B OTKPBITBIM KOCMOC, [T0JIETaMH Ha
JIyny - cTpenb0a u3 *KI0JIbBEPHOBCKON MYIIKH BBITISAUT, KOHEYHO, HE CIIMILIKOM
BHYLIUTEJIBHO. OAHAKO Y «IIyIIEYHOW KOCMOHABTUKI» HETUIOXUE MEPCIIEKTUBBI:
BE€/Ib Ha OJIMH MWIOTUPYEMBIN anmnapar IpUXOIATCs AECITKH OECIUIOTHBIX,
KOTOpBIE Tpole U 3P(HEeKTUBHEE 3aIMyCKATh KIOIbBEPHOBCKUM CITIOCOOOM.

B neuatu nosiBuioch coobIIeHne, 4To Tpynna aMepUKaHCKUX CIIeIUaTMCTOB
COBMECTHO C KaHaJICKUMU WHKEHEPAMU 3aHsUIach pa3pabOTKOM MpoeKTa «XapIin.
DTUM MPOEKTOM IMPETYCMATPUBAETCS UCIIOIB30BATH JJIsI 30HINPOBAHUS
aTMoc(epbl apTHILICPUUCKUE OpYIUsl ¢ TuaMeTpoM ctBosia 127, 178 u 406 mm.
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3aKOHYEHO IPOEKTUPOBAHKE OPYAUS C JJIMHOU cTBOJIa 0KoJio 150 m. Bec ero - 3
ThIC. T, TuaMeTp cTBoJia - 8§14 mm. Ilo pacueram pa3pabOTUYHMKOB, C MOMOIIIBIO
ATOTO OPY/IUSI MOKHO OYyI€T MOChIIaTh KOHTEHHEPHI ¢ anmnapaTypoil BECOM OKOJIO
7,5 T Ha BBICOTY HECKOJIBKMX COT KUJIOMETPOB WJIM BBIBOJIUTH HA OPOUTY BOKPYT
3emnu cnyTHUK BecoM 0,5 T. CToMMOCTh BBIBOJA CIIyTHUKA COCTABUT Bcero S50
TBIC, 10JUIAPOB, BKIIIOYasi CTOUMOCTb CAMOI'0 CITyTHHKA.

CnoBoMm, ecu Ob1 unero JK. BepHa He cuntaiu 3aBe1oMO HEOCYIIECTBUMOM, TO,
BO3MOJKHO, eIe B 20-¢ To/Ibl y1a7a0Ch Obl BBIBECTH HAa OPOUTY UCKYCCTBEHHBIC
CITyTHUKH BECOM B HECKOJIBKO JIECATKOB KHUJIOIPAMMOB. ..

TyT cTOUT HAIOMHUTB, YTO U PAKETHBIE KOCMUYECKHE KOPAOIM MOTJIU OBl
MOSIBUTHCSA HECKOJIbKO paHbIiie. Ho He 6e3 0CHOBaHMI BBIIAIOIIUNCS COBETCKUI
uccnenoarens FOpuii Bacunbesna Konnpatiok nucan B 1928 roxay: «Ilepebupas
B YM€ YAUBUTEIIbHBIC IOCTUKEHUSI HAYKU U TEXHUKHU MOCJIEIHUX JIET, HEBOJIBHO
3a/1aBasiCh BOIPOCOM, ITIOYEMY HE PEIICHA Ha MPAKTUKE J0 CHUX IOp 3aja4ya
MEXKILJIAHETHBIX COOOIIEHUM. .. TPUXOJIUIIb K BEIBOJY: OT HEJIOCTAaTKa AEP30CTH U
WHUIMATUBBIL. ..» *

HenocraTok nep30cT 1 MHUITMATUBBI 3aI€pKall U MOSB™* JIGHUE KBAHTOBBIX
reHeparopoB. M ies HarpaBaeHHOT O TEIUIOBOIO Jyya Oblia BeickazaHa ['. Yamicom
B 1898 rony. 21 rox crmyctst A. DUHIITEHH J1all TEOPETHYECKOEe 000CHOBaHHUE
(bu3HYEeCKUX MPOIIECCOB, ETAOIINX BO3MOKHBIM CO3/JaHUE KBAHTOBBIX
reHeparopos. Jlazepsl, mo MuHeHuUt0 Y. TayH-ca, MOTJIM NOSBUTHCA B KOHIlE 20-X
rogoB. B 1951 rony coBerckuii yuensnii B. @abpukanT nojan 3asiBKy Ha
KBaHTOBBIN T€HEPATOP H... TIOTYUHIT OTKA3: SKCIIEPTH3a COUIa HIICI0 H300peTeHNUs
HEOCYILECTBUMOM. BriociieACTBUM 3KCIEpTaM NPUILIOCH TEPECMOTPETH 3TO
pelieHre: n300peTaTelib MOJIyYrl aBTOPCKOE CBUJIETENILCTRO. ..

bau3ka K oCyIecTBICHHIO U «HEBEpOsATHas» uaes Anekcanjpa bensesa o
yenoBeke-ampuouu. JIFoO0MBITHO MPOCIEIUTh, KaK MOCTEIIEHHO MEHSJIACh OLICHKA
3TO# uaen. BoT Tpu BbIcKa3bIBaHuUs, OMYOIMKOBAaHHBIE B pa3HOE BPEMsI OJTHUM U
TEM K€ YEJIOBEKOM - HHKEHEPOM, aBTOPOM HECKOJIBKHX M300PETECHHIA.

1958 roxa: «...He moan-aMmPpuoOUH, a THOIU, BOOPY>KEHHbIE annapaTamu JJis
HOJIBOJTHBIX CITyCKOB U IJIaBaHHiA, OCBOSIT HEU3BEJaHHbIE INTyOUHBI».

1965 roa: «AmduObuii eiie HET, MOXKET ObITh, UX U He OyJeT...»

1967 ron: «Cetiuac yemoBek nmpoodyeT 0e3 akBaJaHTa OMyCKaThCsl Ha OOJIBIIHE

FJ'IY6I/IHBI, AbIINATh 1101 BOHOﬁ, KakK AbIIIaT KUTHI. N He nosaBITCS U KOFI[a-HI/IﬁyI[B
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CO3JJaHHBIC C YYaCTUEM XMW, TCXHUKHW U MCIUIIUHBI HACTOAIINC I/IXTI/IaH-I[pBI?
MOPC IIOKOPUTCA 3TUM JIIOJAM, IJI KOTOPBLIX BO3AYX U BOJd CTAHYT OJJMHAKOBO
INPHUBBIYHBIMU CTUXHUSIMMN).

Memblire yeM 3a IeCATUIIETUE B KOPHE U3MEHWIACh OLIEHKA «HEBEPOATHON» uaeu!
Temnepp ATa OlleHKa 3HAYUTEILHO OJIMKE K UCTUHE.

Hepemmmbix 3ama4 HET, HO TEM HE MEHEE UCTOPHS N300pETEHUS YaIle BCETO
HAYMHAETCS C TOT0, UTO KTO-TO TOBOpUT: «HeB0O3MOKHO!»

Her Hu 01HOTO CKONBKO-HUOY/Th 3HAUUTEITHLHOTO U300PETEHHUS, IO TIOBOTY
KOTOPOTO B CBOE BpeMs HE OBIJIO ObI CKA3aHO «HEBO3MOYKHOY.

[IprumHBI, 3aCTaBISIOMINAE TOBOPUTH «HEBO3MOKHO», U JOKA3aTENbCTBA
HEBO3MOKHOCTH OBIBAIOT caMble paznuvHble. IHOTIa 1eHCTBYET MPOCTOE
HeBexkecTBO. Tak, B 20-X rogax mpouuioro CTONETHs, KOrJa yKe ObLTH MOCTPOEHBI
JECATKYU MTapOBO30B, BIMATENBHBIN aHIIIMICKHN )KypHal «Kyoprepnau PeBbro»
yrBepxaan: «Her Huuero 6osiee CMEIMIHOTO U IIIyIIOro, YeM O0€IaHue MOCTPOUTh
apoBO3, KOTOPbIN ABUraics Obl B 1Ba pa3a ObICTpee MOYTOBOM KapeThl. Tak xe
MaJIOBEPOSITHO, BIIPOYEM, UTO AHIVIMYAHE JOBEPST CBOIO KU3Ub TAKOM MalIUHE,
KaK U TO, 4'TO OHU AaAyT ce0s 100pPOBOJILHO B30PBATh HA PAKETE.

Bckope mapoBo3 Credencona «PakeTay mpoBesn nmaccakupckuii COCTaB CO
CKOPOCTBIO OKOJIO COPOKa KMJIOMETPOB B 4ac. ..

Korma uzobperatens tenedona ['paxom bemnn Havan nmpoaxy cBoMx anmapaTos,
0JTHA M3 aMEPUKAHCKHUX Ta3eT MoTpedoBaia, 4TOOBI IMOTUIIHS IMOJIOKHUIA KOHEIT
«IIapJaTaHCKOMY BRIMAHUBAHUIO JICHET U3 KAPMAHOB JIOBEPUUBOU MyOJTUKI.
lNazera 3asBuna: «YTBEPKAEHUE, UTO YETIOBEUECKHUM TOJIOC MOKHO MEPEAATH 10
00BIYHOMY METAJUIMYECKOMY ITPO™* BOJY C OJTHOTO HA JIPYTO€ MECTO, SIBJISIETCS B
BBICIICH CTECIICHU CMCIIHBIM. . .»

M Bce-Taku HEBEXKECTBO HE IJIaBHAs IIpHU4YrHa, 3aCTaBJIsAI0IIas rOBOPUTH
«HEBO3MOXXHO». Halle Bcero 3To TrOBOPAT JIIOAH, KOTOPBIX HUKAK HCJIb3s
3alloA03pUTh B HCBCIKCCTBC. B Bocnomuuanusx O. HHKapa, I/I306p€TaT€HH
CTparocCTara u 6aTI/ICKa(1)a, CCTb TAKHUC CTPOKHU: ((CHGLII/IaJ'II/ICTLI TOT'O BPpCMCHU
HaXOJHJIM MOH IIPCIJIOKCHHNA HCOCYIICCTBUMbIMMU. TO, 4TO TCIICPb AJIA HAC
QJICMCHTAPHO, TOI'Id Ka3aJ10Ch YTOHHeﬁ. EI[I/IHCTBGHHI)IM BO3PaXCHUCM, KOTOPOC
BBIJIBUT'AJIA ITPOTUB MCHJI, OBIJI0: «BCE ATO A0 CUX IIOPp HE CYHICCTBYCT». Kak mnaOrO0
pa3 IpuxoaAnJIOCb MHC CJIbIINATDH C006pa)KCHI/ISI TaKoro poaa...»
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UYro xe moOy>k1aeT 3HAIOUIET0 U BOOOIE HUCKOJIBKO HE KOHCEPBATUBHOTO
YeJIOBEKA HE BEPUTHh B HOBOE?

Bot xapakrepnsiit npumep. HeckoIbKo J€T Ha3al OAUH U3 KPYIIHBIX
CTHEIUATMCTOB 10 aBTOMOOMIIECTPOCHHIO TTHCAIT;, «Jl0myCcTUM, HY>KHO OTIPEIETUTh
IMaMeTp Kosieca Oyayliero aBToMOOmIs. Yrke U3BECTHO, YTO U3 TOJa B TOJ
HaA0JII0/1aeTCsl COKpallleHUe AMaMeTpa: B3sB KoJjieca pa3HbIX aBToMoOmIiei 3a 50
JIET, MOXKHO YBHJIETh, UYTO YMEHBIIICHHE UX CTAHOBUTCS BCE MEHEE 3aMETHBIM:
npUOIUKAETCS MOMEHT, KOTJ]Ja OHO ¥ BOBCE OCTAaHOBUTCS. OJIHAKO ObLT KOPOTKUH
NIEpUOJ, B TEUEHUE KOTOPOTO AUAMETP KOJIECA PE3KO COKPATHIICS; €CIIU
OTPAaHUYUTHCS U3YUYEHHUEM TOJBKO 3TOr0 MEPHOJIa, MOKHO IIPUITH K
HEIPaBUIBHOMY BBIBOJY: IMAMETP KoJieca uepe3 20 JeT noueT 10 HyJisd!»

BHuMarenpHO mpocieuTe 3a X040M 3TOT0 paccyxaeHus. MicxonHas MbIcib
aOCOJIFOTHO MpaBUJIbHAS: AUAMETP aBTOMOOMIIBHBIX KOJIEC U3 TOJia B I0J1
YMEHBILIAETCS, U, 3HasA 3Ty TEHICHIINIO, MOKHO 3ariIsiHyTh B Oynyiiee. Jlanee uaet
JOTUYECKHUI BBIBOJ: HACTYNIUT MOMEHT, KOT/Ia MallliHa BOOOIIIE JUIIUTCS KOJIEC.
TyT-TO U MOSABIIAETCS «HEBO3MOXKHO». Bo-MepBbIX, KaKk Tak - aBTOMOOUIIb O€3
KOJIEC, BEJIb «3TO JI0 CUX IMOp He cylecTByeT!» Bo-BTOpPBIX, yMEHbIICHHE
JaMeTpa KOJIEC CTAHOBHUTCS BCE MEHEE 3aMETHBIM. 3HAYHT, KHEBO3MOMKHOY. ..

52
[TonpoGyem, ogHaKo, pa3o0paTbCs B ITUX JOBOJAX.

JleiicTBUTENHHO, OECKOIECHBIX aBTOMOOUIICH paHbIie He Ob110. M MBI K 3TOMY
HACTOJIBKO MPUBBIKJIU, YTO TPYAHO MPEACTABUTH C€0€ aBTOMOOMIIb, BUCSIIMI HAJl
noporoi «0e3 Huuero». Ho 310 emie He oCHOBaHUE AJIs KATErOpUYECKOTO
«HEBO3MOXHO». [IpOCTO MBI HE 3HAaEM, KaK 3TO OCYILECTBUTh, XOTS BOOOILIE OUEHb
3aMaHYUBO U30aBUTHCA OT KoJIEC. Beb OHU UrparoT YUCTO CIIYKEOHYIO POJIb.
CrnenoBaresbHO, CTPEMJICHHE K YMEHBILIECHUIO THaMeTpa KOJIEC - TEHACHIUS
OTHIOJIb HE CIIy4ailHasi, ¥ HEJIb3Sl O)KUAAaTh, UTO OHA couaeT Ha HeT. [IpaBaa,
KOJIECA HMYKE KaKOr0-TO IpeJiena NPaKTUIECKH He MOT'yT yMeHbaTecsa. Cam
IPUHIIUI, 3J10KEHHBII B KOHCTPYKIIMH KOJIECHOI'O aBTOMOOMJISA, BCTYIIAET B
IPOTUBOPEYHE C TEHJAECHIUSIMHU aBTOMOOMIIECTPOCHUSI.

HcTopust TEXHUKHM 3HAET MHOKECTBO CIIy4aeB, KOT/Ia T WJIN WHASI KOHCTPYKLIHS
«HE XO0TeJIa» NPoAO0KaTh pa3BUBaThCs. cxox Bcerna ObUT OJIMH - OT TaKOU

KOHCTPYKIHUHN OTKA3bIBAJINChH. N ecimm koneca aBTOMOOHMIIST TOKE IMPpHUIIINA B
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MPOTHUBOPEYHE MPOTPECCUBHON TEXHUYECKOW TCHICHIINU, 3HAYUT, TIOpa MOTyMaTh
0 0OECKOJIECHOM aBTOMOOMUIIE.

BpIBOA 3TOT NOIHOCTBIO MOATBEPKAAETCSA NMPAKTUKON. [[nameTp Koireca, Kak 310
HU Ka3aJI0Ch HEBEPOSITHBIM, JOIIEN 10 HYJIA: MOSBUJIACH aBTOMOOWIIM Ha
BO3YLLIHOM ITOIYIIKE.

B pa3BuTuu TEXHUKU COYETAIOTCS JIBA ITyTH - SBOJIIOLHUOHHBIN (B Mpeenax 0JHOro
YPOBHSI) U PEBOJIIOLIMOHHBIN (IEPEXO0/ C OAHOTO YPOBHS Ha JIPYron).
CXeMaTH4eCKr 3TO Pa3BUTHE MOKHO MPEICTABUTH B BUIE JIOMAHOW JINHUU C
OOJIBILIMM YHUCIIOM ITOBOPOTOB. Y3KHH CIIEHUAINCT XOPOLIO BUIUT

HaIlpaBJICHUE OJIHOTO oTpe3ka. Jlymas o Oyay1iem, oH cuyo™* ueH BUJIETh 3TO
Oyaylee pa3BUTHEM HACTOSIIETO, OH KaK ObI MBICIIEHHO MPOJIOKACT KOHESYHBIN
OTpe30K JMHUU. [[oHNMast OTpaHMYEHHOCTD CYIIECTBYIOMINX TEXHUISCKUX
CPEJICTB, CIICUAIMCT OTYETINBO BUAUT HEPEUTUMBIC 3a7a491, CTEHY, B KOTOPYIO
YIUPAETCS MBICJICHHOE MPOI0DKEHHE TAHHOTO OTpe3ka. Ho nmuanexkTuka pa3BuTUs
TEXHUKU TAKOBAa, YTO «HEPEIINMBIE» 3aa9d PEIIAFOTCS «B 00X0» -
MPUHITUITHATHHO HOBBIMU TEXHHUECKUMHU CpelicTBaMu. M BOT 3TOTO HEKOTOPHIE
CHEIUATUCTHI He TOHUMAIOT: TPYTHOCTH, HEOIOJIUMbIEC U3BECTHBIMH HBIHE
TEXHUKE CPEJACTBAMHU, OHU CYUTAIOT HEOJOIUMBIMH BOOOIIIE.

«HeB03MOKHO» TOTOMY M BO3HUKAET, YTO, HE 3HAs1, KaK 3TO MPOU30MIET, 3apaHee
TOBOPSIT, UTO ATOTO BOOOIIIE HE MOXKET ObITh. A HaJl0 CKa3aTh: OyJeT, XOTs MoKa
HEN3BECTHO, KAK IMEHHO

N3o0perarens 10DKEH Kak Obl MepelarnyTh 4epe3 CJI0BO «HEBO3MOXKHOY, 3a0bITh
Ha BpeMs 0 HeM. Y’K€ OJIHOTO 3TOTO TIOPOM JOCTATOYHO, YTOOBI TOUTH
aBTOMATHYECCKHU MPUHTH K HOBOH TeXHUYECKOU nzee. KOHEUHO, MOXKET CITydnuThCS
TakK, 4TO MyTh K PEIICHUIO OKAXKETCS JOJITUM U TpyIHbIM. Ho Benb U caMbrit
JUTMHHBINA MTyTh HAYMHAETCSI C TIEPBOTO II1ara.

* %k 3k

TeopeTrudecku BCe OUCHb MPOCTO: HYKHO HE OOATHCS CJI0BA «HEBO3MOXKHO.
[IpakTudecku cMenoCTh BhIpabaTHIBACTCS MIOCTEIICHHO, B MPOIIECCE PEIICHUS
3N\1ad, Kaxyuxcs He-peIIuMbIMH.

Bcnomuum, Hanpumep, 3a7a4y 0 HAMOTKE MPOBOJIOKH HA (PEPPUTOBOE KOJICUKO.
3anauda 3ta pemanack na cemunape B Mucruryre matematuku CO AH CCCP.
AHaJIU3 TPUBEI K BBIBOAY, YTO B 33J1aU€ COAECPIKUTCS IPOTUBOPEUHE TUIIA
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«MPOU3BOAUTEIBLHOCTD - TOUHOCTHY. B camoMm jene, HaMOTKY IPUXOUTCS BECTU
BPYYHYIO, U €CJIM MbI 3aXOTHUM YCKOPUTH TEMIIbI, TO HEU30EKHO MPOUTPAEM B
KaueCcTBE, TO €CTh B TOYHOCTH HAMOTKH- BUTKHU JIATYT Kak nonanoy» [1o TaGnuie
MPOTUBOPEUHIO TUIIA KITPOU3ZBOJIUTEIIBHOCTD - TOYHOCTBY» COOTBETCTBYIOT PUEMBI
1,10, 13, 31. Ilpuem 1-«JIpobGieHuey - UCKIIOUACTCS MO YCIOBUSAM 3aJa4u.
Pa3zpezars koneuko Henb3s. [Ipuem 10-«IIpeaBapurenbHOe UCTIOTHEHHUE) - TOXKE
WCKIIFOYAETCS: HEJIb3s MPOU3-

BECTH HAMOTKY /10 U3rOTOBJIEHUS (MJIM B IPOLIECCE U3TOTOBIIEHUS) PEPPUTOBOTO
koneuka. [Ipunnun 13 - «Hao6opor». He HamaTsiBaTh MpoOBOJIOKY, &
pasmateiBaTh? He rogurcsa. [Ipuanun 31 - «Mcnonbs3oBanue MarHuToB u
JIEKTpOMarHuToBy. He moaxoaur.

3aTeM mocieA0Bal TaKOW AUanor MeXy pykoBoautenem cemunapa (P) u
ydacTHUKOM (VY), periaBiiuMm 3aavy:

VY: Moxer ObITbh, I HE TaK OIMpeaeNni MpOTUBOpeune?
P: Xopormio, monpo0Oyiite mo-apyromy.

V¥: MOXHO cKa3aTh TaK: YeM MEHBIIIEC TUAMETP KOJICUKa, TEM HUKE
MIPOU3BOIUTEIBHOCTD. [IpoTHBOpEUNe THITA «ITMHA- TTPOU3BOIUTEILHOCTD.
Ta6muma gaet npuemsl 13, 28. Unu «mymHa - ckopoctby. [Ipuemst 13, 14, 34.

P: Tak yto xe?

VY (wepemutensho): Cyas o Tabnuie, HaJo UCoJib30BaTh npuem 13. To ecTh
npunnun «Hao6opor». Ho 3T0 HEBO3MOXKHO.

P: ITouemy?

VY: Ham Ha/io HaMaThIBaTh MPOBOJIOKY, a «HaobopoT» 03Havano Obl B JTaHHOM
cityyae pa3MaThiBaTh. YTOOBI pa3MaThiBaTh, HYKHbI JIMIIHUE BUTKH, a OTKYAa OHU
BO3bBMYTCS?

P: Bor BBl ¥ mogymaiTe, Kak IOJIYYUTh JIUIIHUE BUTKHU.
V: be3 HamoTku? Ho 3TO HEBO3MOXKHO.

P: IToxanylicta, Bce-Taku MOAyMaiTe. A BAPYT ATO NMpeApaccBeTHBIN A PexT?
Bawm Hano, 9To6s1 Ha heppUTOBOM CepAeUHUKE ObUTH JUITHUE BUTKH. Kak 310
caenarn?
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V: Ecnn HamoTtka uckiarouaercs... Her, He 3Haro.

P: Ilonymaiite . IIpencraBere cede TOPOH I C TUNTHUMH BUTKAMHU.
V¥: Hy, aT10 Jerko.

P: U xak oH BeIrIAauT?

V: ®eppuToBoe KOJIEeYKO, 0OMOTAaHHOE MPOBOJIOKOH. S X0Uy cKa3aTh, C M30BITKOM
00MOTaHHOE MPOBOJIOKOM.

P: Uto 3HauuT-c n30b1TKOM? [lOMBITANITECH ATO MPEACTABUTH 3PUTEIHHO.

V: C u30BITKOM - 3HAUUT MHOTO BUTKOB. [IpsiMo BUTOK K BUTKY. be3
IPOMEKYTKOB. MK 1axke Tak: Bce KOJIEUKO MOKPBITO TOHKUM CIIOEM METalIa.
[Tonyuaercst kak ObI OECKOHEYHO OOJIBIIIOE YHCIIO BUTKOB.

1 Ha nepBsix aTanax ocBoenus APU3 nogoOnas cutyarust ObIBaeT 4acTo.
Yenosek, B CyIIHOCTH, PEIIACT 3a1a4y CaMOCTOSATEIbHO, HO IIPUXOAUTCS
noBTOpATH: «IloXKanylicra, nymanTe, oKalyucTa, He OCTaHaBIMBANUTECh HA
HOJIITYTH. .. »

P: Buaure, kak XOpoI110: OKa3bIBaeTCs, OECKOHEYHO OOJIBILIOE YHUCIIO BUTKOB
MO’KHO HaMOTaTh 0e3 Besakonamomku. Tenepb ocTaeTcs TOJIbKO yOpaTh JIUIIHKUE
BUTKHU.

V: CnupanbHas Hape3kKa. ..
P (ue 6e3 exunctBa): A pa3Be 3TO BO3MOXKHO?

V: Koneuno. CoOOCTBEHHO, MOTYT OBITh CaMbl€ Pa3IMYHBIC, HE TOIHKO
MeXaHWYEeCKue criocoObl. Benb MbI Terieps CHUMaeM METaIl, JIEJIaeM «ITyCThIe»
BUTKHU MO TOHKOMY CJIOIO MeTayjia. DTO HAMHOTO IPOIIE, YeM HaMaThIBaTh
IPOBOJIOKY, MOKHO MOKPBITH KOJIEYKO €IIe MPU U3TOTOBIECHIUH TOHKHM CIIOEM
(OTOUYBCTBUTENBHOM IJICHKH, a 3aTEM CIPOCIIMPOBATH (CBEPXY U CHHU3Y)
ONTUYECKOE U300paKEHNE BUTKOB.

P: 3nauur, rogsrcs u npueMm 10 («IIpenBaputenbHOE UCIIOJIHEHUE ), U TTpUEM 28
(«3ameHa MEXaHUYECKOU CXEMBbI OIITUYECKON» ).

V: IMoxanyit. Ho «HaoGopot» mogxoaut Tounee. [IpsMo TUNIMYHBIN ciiydaid,
KOT'/Ia HaJl0 cliesiaTh 00paTHOE. ..
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Br1 Havanu pemate 3amady. [lepBbiii mar eme He ceniai, U BaM KaKeTCs, 4TO BCE
Briepenu. Brl cunraere, 4To MOKeTe ONTH 110 JIFoOoMy HampasieHuto. Ho ato
3a0my>xaenue! Jlaxke B TOM cilydae, €ciii Bbl «OUUCTHIINY» YCIOBUS 3a/1a4 OT
SBHOW TEHJECHLIMO3HOCTH, MHEPLIMS 3aCTaBUT BaC JBUTAThCS B HAIIPABJICHUM,
IpEeIONpEAECIEHHOM He IBHOH (HO CYIIECTBYIOLIEH ) TEHAEHIIMO3HOCTBIO 3aJauH.

3azada CTaBUTCA B U3BECTHBIX YK€ TepMUHaxX. U atn

TEPMUHBI OTHIOJIb HE OCTAIOTCSl HEUTPAIbHBIMU, OHU CTPEMATCSI COXPAHUTD
npucyuiee uM cojepxxanue. M3o0pereHue xe COCTOUT B TOM, YTOObI PUJIATh
CTapbIM TEPMHUHAM UJIM UX COBOKYITHOCTH HOBOE COJIEp>KaHUE.

Wuepuueit, npucynieil TeXHUYECKONH TEPMUHOJIOTHH, TTPEXK]IE BCETO U OObICHAETCS
uHepIus MbllUIeHus. M300perarens «lyMaeT clioBaMu», U 3TH CIIOBA -
HEOIIyTUMO JIJIsl U300peTaTess!- MoATaIKUBAIOT €r0 B ONPECICHHOM
HalpaBJIeHUH. Yale BCero B HaIpaBJICHUH YK€ U3BECTHBIX TEXHUYECKUX UJIEH,
JUTSI KOTOPBIX U ObLI1a co3aana tepmunoniorus. He ciydaitno @. DHrenbc roBOpuiL:
«B Hayke Kaxx7as HOBasi TOUKa 3pEHMSI BICUET 32 COOOW PEBOJIIOLUIO B €€
TEXHUYECKUX TEPMHUHAX» |.

Bcenomuum xoT1s Obl 3a1auy o HamoTke. C camoro Havyana (opMyIHpOBKa 3aa4u
HaBA3bIBaJIA U300PETATEINIO ONPEAECICHHOE HallpaBieHue NouckoB. HyxHo
HaMaTbIBaTh IPOBOJIOKY, FTOBOPUJIOCH B YCIOBUsX 3a1aun. Ho mouemy
HamMaTbIBaTh? TOJNBKO B CUTy MHEPLUH TEPMUHOJIOTHH: PaHEE U3BECTHBIE CIIOCOObI
OCHOBBIBAJINCh UMEHHO HAa HAMOTKE, U BOT HOBas 3ajaya Obu1a chopMyIrpoBaHa B
CTapbIX TEpMUHAX. Mex/1y TEM He Hy’KHAa HAMOTKa caMma 110 cede, HaJlo UMETh
KOJIEYKO CO CIUPAIBIO. 3a4EM K€ 3apaHee yCIOXKHSATh 3a/1a4y, BBOJS
JIOTIOJIHUTEIBHOE TPEOOBaHHE -IIOTYUUTh KOJIEYKO CO CIIUPaIbo 005A3aTE€IbHO
IIyTEM HaMOTKH?...

KoneuHo, ecm ObI BOIpOC OBLI ITOCTABJICH TaK ¢ CAMOT'0 Havalia, Mbl CKa3ajin Obl;
HET, HAMOTKA He 00s3aTeNIbHa, HYy)KHO TOJIbKO UMETh KOJICYKO CO CITUPAIBIO. ..
bena, omHako, B TOM, 94TO OMMacHAasi TCHICHIIMO3HOCTh TEPMUHOB CTAHOBUTCS
BUIMMOM JIMIITH TIOCJIC PEIICHUS 3aa4r. B Hadase ke BCe KaXeTCsl €CTECTBEHHBIM:
HaJI0 HaMaTbIBAaTh - 4YTO ke emle”?
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Ha ognom u3 cemunapoB Oblia paccMOTpeHa 3aada o nepedpocke HedremnpoBoaa
yepes ymense. [1o ycaoBusiM 3a1a4u yCTpOHCTBO OMOP WIIN MOJIBECKH

UCKJIIt0Yanoch. OOBIYHO B TAKUX CIy4asx U3rudaroT He()TEpOBO/l B BUJIE apKU
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AoOpaleHHOH BBITYKJIOCTBIO BBEPX WIM-NIPU OOJBIINX MpoJieTax- BHU3). Ho B
3aj1aye ObUIO CKa3aHO: TPYOOIPOBOI HEOOXOAUMO MepeOPOCUTh 6€3 TPOrudoB.

Pemenne nonyunnocs TpuBHaibHoe: « Hy)KHO yBETUYHTH IJI0IaAb TOTIEPEIHOTO
CEUCHUS TPYObD».

B cnenyrommii pa3 ta xe 3amada popmynupoBanack nHaue: «Hedrenmposon
HEO0X0UMO MepeOpoCcuTh «0e3 HU4Iero» u «0e3 mporudosy». Takum oOpazom,
3aMEHEHO OBLIO OJHO JIUIIH CIIOBO: BMECTO «TPYOOTPOBOI» B 3a/1aUe TETEPh
TOBOPHIIOCH «HE(PTEIIPOBOIY.

Ha sToT pa3 cpenu pemienuii okazanoch u Takoe: «I[IpoyHOCTh 3aBUCUT OT
IoW@AAN U GopMBbI MonepeyHoro ceueHus Hedrenporoa. [lmomans MEHIThH
HEJIb3s 110 YCIIOBUIO 3a7au (Ipourpsii B Bece). Octaercst MEHATh (GopMy
nornepevHoro ceueHus. Ilyctes 310 Oyaer nosblil 1ByTaBp. Toraa npu Tom xe
pacxojie MeTajjia Ha €IUHUILY JJIMHBI HeCyIllas CHOCOOHOCTh HEPTENpoBoIa
nosbicutcs. Ho Takas ¢popma ciioxknee B uzroropieHuu. OgHako IByTaBp (Ha 3TOM
YYaCTKE) MOYKHO COCTaBUTh U3 JABYX TPyO (MEHBIIEr0 IUAMETPA, YEM OCHOBHOMN
TpyOONPOBO/), PACIIOJIOKEHHBIX OJIHA HAJ[ IPYTOM U COEIMHEHHBIX
BEPTUKAJIbHBIMU CBA3SIMUIY.

Bort k kakuM pesyibpTaTam IpHBeENa 3aMeHa OJTHOTO TOJIBLKO TepMUHA Ha 00JIeB
o01mit!

B mepBoM ciryuae B yCIIOBHSIX 3a/1a4¥ IPUCYTCTBOBAJIO CIIOBO «TpyOa». M xoTs
He(dTermpoBoI HE 00SI3aTEIHHO TOJDKEH UMETh B MTOMIEPEYHOM CEYCHUU (HOpMY
TPpyOBI, HO HHEPIIMS MBICIH TaKOBa, YTO «COWTH C PEIIBCOB» TPYIHO, & OHU BEAYT B
HaIpaBJICHUU MAJIOTIEPCIIEKTUBHOM. Kak TOJBKO CIIOBO «Tpy0Oa» McUe3no u3
yCIIOBUH 3aauu, HHEPIUS MBIIUICHUS Obla rmoramieHa. B mose 3penus
CPaBHUTEJBHHO JIETKO TOTajia MpocTasi, HO B JAHHOM CJIy4ae HOBAasi MbICIIb:
HedTernpoBo 1 HEe 003aTENBHO JOJIKEH OBITH TPYOOil.

N3006peraTeinto He0OX0IMMO YUUTHIBATh CTPEMIIEHHE TEPMUHOJIOIMH HAIIPABJIATh
MBICJIb IO IPUBBIYHOMY pycity. Hy’KHO BECTH CaMOKOHTPOJIb HAa BCEX CTaAUAX
APW3: cneauts, 4TOOBI B pacCyKIEHUE HE «IIPOCOYMIHUCHY CIIELIHAIbHbBIE
TepMuHbI DOPMYITHPOBKH, COOTBETCTBYIOIINE KAXKIOMY IIATY, TOJDKHBI OBITH
IpeebHO NPOCTHI U CBOOOIHBI OT TEXHUYECKON TEPMUHOIOTUU

HpaKTI/IKa pCICHUA MHOT'OYMCIICHHBIX 3a1da49 Ha CCMHHApax IOKa3bIBacT, YTO
JydIare pe3yJibTaThbl IMOJIYYArOTCA IIPHU UCITOJIB30BaHNH HC CIICIHAJIbHBIX
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TEPMHUHOB, a CaMbIX OOBIUHBIX cJI0B. [IoTOM, KOTr/1a HOBast naes y>Ke HalJieHa,
MO>KHO (M HY>KHO) BHOBb BEPHYTHCSI K TOUHON TEPMHUHOJIOTHUH,

* sk ok

JlaBHO MOIMEYEHO, YTO MHOTHE H300peTeHNs ObLIN CIEIIaHbl B TPH dTalla.
CHauana n300peTaTenh HaMPsHKEHHO U 0€3yCIEIIHO UIET perieHue. 3aTeM, Tak U
HE PEIINB 33/1a4y, epecTaeT o0 Hel Aymath. [I[poxoaut HEKOTOpoe BpeMms, U BAPYT
Kak Obl cpadaThIBaCT HEKUM MEXaHU3M 3aMEIJICHHOTO IEUCTBUSI: «CaMO COOO0M»
NpUXoauT Tpedyemoe pemieHue. Bot, Hampumep, 4To rOBOPHII 00 3TOM
I'eneMronbm;:

«Kaxaplil pa3 npuXoAWJIOCH CIIEPBA BCAYECKU MIEPEBOPAUMBATH CBOIO 33]]a4y Ha
BCE JIaJIbl, TAK YTO BCE €€ M3TUOBI U CIJIETEHUS 3aJIeTaId POYHO B TOJIOBE U MOTJIH
OBITH CHOBA MPONJICHBI HAU3YCTh, 0€3 MOMOIIHM NUuchMa. JJoiTH 10 3TOrO
OOBIKHOBEHHO HEBO3MOKHO 0€3 JT0JIroi IpeIBapUTeNbHOM paboThl. 3aTeM, KOoraa
IPOILIO HACTYNHBILIEE YTOMIIEHHUE, TPEOOBAJICS YACOK MOJIHOM TEJIECHON CBEXKECTU
Y 4yBCTBA CIIOKOMHOI'O 0JIarOCOCTOSIHUS - U TOJIBKO TOT1a TPUXOAWIH XOPOIIHE
uaen. YacTo OHM SBISITUCH YTPOM, IpU IPOOY)ACHUH, Kak 3amedan ['aycc (oH
YCTaHOBWJI 3aKOH MHAYKIIUU YTPOM, epe]] BCTABAHUEM )».

MOHO IPUBECTH €111€ OJUH TUITHYHBIN ITpuMep. 3BeCTHBIN pyCCKU
6aktepuonor C. H. Bunorpaackuii 1oiroe BpeMst mbITajicst pa3oOpaTbes B
(Gbu3HOI0ruy TOra elle He U3yUYEHHbIX cepoOakTepuil. «S Hayumics,- numet C H.
BuHorpaackuii,- TH4kaTh UX CEPOBOAOPOIOM, HAOIOAaTh, KaK OBICTPO OHU
HAIOJHSIOTCS CEPOH U Kak 3aTeM, 0€3 cepoBO0po/Jia, cepa 3Ta OBICTPO UCUE3AETY.
OpaHaKo OTKPBITH MEXaHU3M PabOThl cepobaKTepuil JOJAT0e BpeMsl HE y1aBajoCh,
«Bomnpoc He aBuraincs ¢ Mmecra. Onrymanoch HEKOTOPOE YTOMIIEHUE UM, U BOT,
panu OTIbIXa, sl cTajk OOJIbIIEe CUAETh B XUMUYECKOM JabopaTopuu, T11e 3aHUMAJICS
BECbMa CKPOMHBIMH AHAIMTUYECKUMHU ynpaxkHeHUsAMH. [llen ortyna kak-To
JIOMOM, K 00ey, 1, JoWas 10.HaOepeKKHOMH, BCIIOMHIII CEPOBOJIOPOIHYIO BOTY,
KOTOpasi, OCTaBJICHHAs B CTAKAHYMKE HA CTOJIE, IOMYTHENA OT BbIIEIUBIICHCS
Cephl, a IOTOM IIOCBETIIENIA OT OKUCIICHU DTOU cephl. M1 B 3TOT MOMEHT, TOYHO
HOJICKa3aHHAasl 3TUM OaHaJIbHBIM (PaKTOM, BAPYT BBIIIYKJIO U SPKO 3aropesach B
rOJIOBE MBICIIb, OAKTEPUN MOU CKUTAIOT CEPY B CEPHYIO KUCIIOTY; 3aTEM Cpazy
pa3BepHyJach B rojoBe BCS UX (u3nonorus. [lanpiine momuo kak mo Maciy, 1 B
HECKOJIbKO JHEH paboTa Oblia 3aKpyTieHay.

Tpu da3sl 1300peTaTENTHCKOTO TBOPUECTBA (KIIOUCK - BBDKUAAHUE - 03aPEHUECH )

IMPOABIIAIOTCA OUCHb OTYCTJIIMUBO. 210 ¢ABa JIM HC CAMHCTBCHHAsA 0COOEHHOCTD
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TBOPYECTBA, KOTOPYIO MOKHO 4acTO Ha0JI01aTh cO CTOpOHBL. He ciyuaiino
MOATOMY Tpex(}a3HOCTh CIYKUT (SIBHO WJIM HESBHO) UCXOAHOM TOUKOM JIJIst TEX
«OOBCHEHUI» TBOPUECTBA, KOTOPHIE JIETKO CBOJISAT BECh MIPOIIECC K YEMY-TO
onHOMY. OOBIYHO BBIACISIOT TOJIBKO MOCIEIHIOW (a3y: «BIPYr» MOSBISETCA
uzes. Ipyrue, Ha000poT, BUIAT TOJIBKO MepByIo (azy: «Hamo uckate, meiTathes,
npoOoBaTh...» HakoHell, ecTh emie 0qHO «0OBICHEHHE) - OHO JIeNIaeT YIop Ha
BTOpYIO (pazy: «Hamo HabmomaTh, BCMAaTpUBATHCS B OKPYIKaKoIIee, TOCTOSHHO
Jep>KaTh B MBICIISIX 33/1a4y - UTO-HUOYAb MOCIYXKUT TOJTUYKOM, MOJICKAXKET
pELIEHHUE. ..»

Tenepsb, BHIICHUB, KAK BOSHUKAET WHEPITUS MBIIIJICHUS, MBI MOYKEM 00BEKTHBHO
pazo0paTbcsl B MEXAHUKE TBOPUYECKOIO MpoIiecca.

3amaya CTaBUTCS B TEPMUHAX, 00JIaIAIOIINX UHEPIIUEH U CKPBITO
MOITATKUBAIONIUX MBICITH B HAITPABJICHUH, IIPOTUBOTIONOKHOM TOMY, T/IE JIekKAT
HOBBIE ujieu. IMeHHO mosToMy niepBas ¢aza TBOpUECKOTO Ipoiiecca (€ciu OH
BeJleTCsl 0ECCUCTEMHO) 0OBIYHO HE TPUBOJIUT K PELICHUIO 33]1auHU.

N300pa3uM ycinoBue 3a1auu Taiil
A"B"B"T

Kaxxnas OykBa MOXeT 0003HA4YaTh, HAPUMEP, YaCTh MAIIIMHBI, a CTPEJIKU MEKTY
OyKBaMU CUMBOJIMYECKH YKA3bIBAIOT HA CYIIECTBYIOUTYIO MEXKITY dTUMHU YaCTSIMHU
CBSI3b.

B pesynbTaTe nepBoii pa3sl TBOPUECKOTO Tpoliecca ucxoaHas Gpopmyiia emie He
pa3pymiaercs. CBA3U MEXK/y YacTsIMU MAIIMHbBI JTUIIb CJIErKa 0CaadIIsitoTcs,
paclIaThIBAIOTCSA. Y CJIOBHO 3TO MOYKHO 3aIMCaTh TaK:

A«-*B«-*B* -»[*

Hacrynaer BTopas da3za. UenoBek moutu He gymaet o 3anade. Ho TyT nposiBnsiercs
IIOJIOKUTEIIbHAS POJIb MHEPLIMU MbILIICHUS. [10 MHEpIMY pacliaTaHHbIE CBS3U
MEXKy YacTsIMU MPOAOIIKAIOT OCIA0IATHCS U MOCTEIIEHHO COBCEM PBYTCSL:

ABBT

Teneps n300peTaTesib MOKET JIETKO MEPECTABNIATH YACTH, MEHAThH XapaKTep CBSI3U
MEXIy HUMU U T. 1. B pesynbTaTe (06€3 0coboro Tpyna) BOZHUKAET HOBasi popMyIia
MaIIHHBI
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B*"AMNb

Ecnu uzo0peratens pabotaer 6€CCUCTEMHO, €My HY>KHO MHOTO BPEMEHU Ha
pa3phIB IPUBBIYHBIX «cBsA3en». APU3 nenaer npouecc pasppiBa OCO3HAHHBIM U
IJIAHOMEPHBIM.

CNJIA ®AHTA3NN

Crano nponucHOM UCTUHOM, 4TO (haHTa3Hs UTPAET OTPOMHYIO POJIb B JIF00O0H
TBOPUYECKOU JIESITEIBHOCTH, B TOM YHCIIE I HAyYHO-TeXHUYeCcKor. Ho
YAUBUTEIBHBINA APAOKC: MPU3HAHNE BEeJIMYalIel IeHHOCTH (DaHTa3uu He
CONPOBOKIAETCS INIAHOMEPHBIMM YCWIMSIMH, HAITPABJICHHBIMU Ha €€ PA3BUTHE.

[loka enMHCTBEHHBIM MacCCOBBIM U MPAKTUUECKU JEUCTBEHHBIM CPEACTBOM
pa3BuTHs (paHTA3HUH SBISICTCS YTCHUE HAYYHO-(DAHTACTUUECKOU JTUTEPATYPHI
(H®JI). ITpu sTomM Habr0o1aeTcs OTYETIMBAS 3aKOHOMEPHOCTD: YUEHBIX U
MHKXEHEPOB TsaHeT K HDJI 3HaunTeNnbHO CUIIbHEE, YEM IPYTUX YUTATEIICH.
Heckonbko neT Ha3aa KoMuccus o0 HAy4YHO-TEXHUYECKOW auTepaType Corosa
nucateneit AzepOaiikana mpoBelia aHKeTHBIA OMPOC, B pe3yJIbTaTe KOTOPOTo
BBISICHUJIOCH, 4TO 20% OMPONICHHBIX HHXEHEPOB U (HU3UKOB mpeanodnTaror HOJI
JIpPYTUM JIUTepaTypHBIM xaHpam. Cpeau Bpaueid, Hanpumep, YBICKAIOIUXCS
danTacTuko BaBoe MeHbIe (9%).

52% ompomIeHHBIX HHKEHEPOB U (PU3NKOB OTMETHIH, uTO 1eusT HDJI mpexne
BCETO 33 HOBBIE HAYYHO-TEXHUYECKHUE UJIEU. [[€ICTBUTEIBHO, B 3TOM OTHOLLIEHUHN
H®JI moxer naTe qymaromeMy HHKXEHEPY 04€Hb MHOTO€. BIIIIOTh 10 TeMsbl, 3a
pa3pabOTKy KOTOPO MOXKHO B3AThCS, WU AK€ IO TOTOBOI'O PELIEHUSs, KOTOPOE
0CTaeTCsl JIMIIb IEPEBECTH HA MH)KEHEPHBIN S3bIK.

Henasno B ®PI" Beigan nateHt Ne 1229969 ¢ Takoit popmyIupoBKOM npeameTa
n3zooperenust: «Crocod 100kIUH MOJE3HOTO UCKOMTAEMOTO U3 KOCMUYECKUX
MECTOPOXKACHHUM, OTIIMYAIOIIUNACS TEM, YTO B KAUECTBE MECTOPOXKICHUS BHIOUPAIOT
acTepou 1 ¢ HeOOIbIION COOCTBEHHON MacCOM U TaKOM OpOUTOM, TPU KOTOPOU
BO3MO>KHBI 3aTpaThl HA OCYIIECTBICHHE UMITYJIbCA AJIsl TPAHCHOPTUPOBAHUS
acteponjia Ha 3eMitio». YenoBek, XOpoIo 3HAIOMNN (DaHTACTHKY, Cpa3y OTMETHT,
YTO B YKCJIE AaBTOPOB 3TOr0 U300peTeHus ciaeaoBaio Obl ykazaTh JKronst BepHa
(«3omotoit Meteop») u Anekcanpa bensena («3Bezna KOLy»).
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MO0>XHO IPUBECTU MHOKECTBO MOJO0OHBIX MpuMepoB. Tak, JKronbs bepH BriepBbie
BBIJIBUHYJI 1 000CHOBAJ MJICI0 IBOMHOIO KOpIyca MOJBOAHON JIOJKH (B poMaHe
«20 ThICSY JIbE O] BOJ0MY). [TaTeHT Ha ABOITHOM KOpIyC ObLI B3ST TOJBKO ye-'
pe3 TpuALaTh JieT ppaniry3ckum umxeHepom Jledbepom. Nnes nznoxena B
NAaTEHTHOM OIMCAaHUU He OoJiee AeTallbHO, ueM B pomane JKromns BepHa.

TakoBa ke cybp0a Ipyrou ujeu, BhICKa3aHHOUM B TOM K€ pOMaHe: MOJIydeHUe
AIIEKTPOIHEPTUHU 32 CUET PA3HOCTH TEMIIEPATYpP HA MOBEPXHOCTU U B IIyOHHE
okeaHa. TepMolIeKTpuUeCcTBO OBLIO, KOHEYHO, N3BeCcTHO 1 10 Ko Bepna, Ho
XKronb Bepn BriepBbie BhICKa3a1 MBICTH 00 UCIIOJIB30BAHUY TIEPENaaa TeMIepaTyp
B okeaHe. OTKpbIBasi BIIOCIEACTBUN CTAHIMIO, OCHOBAHHYIO Ha MCIIOJIb30BaHUN
sToro npuHuuna, Knox npsmo ykasan Ha poman JKroirs BepHa kak Ha HCXOIHYIO
TOYKY CBOUX paloT.

N3BectHbI ciydan enie 0osee TecHoro B3aumojeictBus HOJI u texuuku. B
0JIHOM M3 paccka3oB (pantacta M. [lluposepa ObL1 onrcan mpudbop st o0ydeHus
BO Bpems cHa. 1o 3aganuto M. [llupoBepa nnxenep 3. bpayH CKOHCTpyHpoBal
«10pMuGOH» - KOMOMHAIMIO MaTe(oHa ¢ ANEKTPUUECKUMHU YacamMu U
HayIIHUKaMU, U P. DIHOT mpuMeHW 3TOT annapar Jyuisi 00y4eHus CTyACHTOB BO
BpeMs cua.

Wneun ¢panTacToB yaile BCEro NpsMo UCMOJIb3YIOTCS HA pAaHHHUX dTanax pa3BUTHUS
HOBOM OTpAc/ii HAYKHU WM TeXHUKU. B kakoii-To nepuos (mpaBaa, O4eHb
KOPOTKHUI) (paHTaCTHKA OKa3bIBAETCS OJJHUM M3 OCHOBHBIX UCTOYHUKOB HJIEH AJIs
BO3HUKaIOIIEH oTpaciu 3HaHus. Tak ObLU10, HaIIpUMep, IO CBUETENbCTBY B. B.
Jlapuna u P. M. baeBckoro, ¢ kocMuueckoi ouosorueit: «Hammu nucarenu-
(aHTaCThl U3JIOKUIN B CBOMX MTPOU3BEIECHUSAX MHOTO «KUOEPHETUYECKUX» UJIEH,
KOTOPbIE MOTYT U JIOJKHBI ObITh B35IThl HA BOOPYKEHUE KOCMUYECKON OMOJIOTUEH.
Taxk, nanpumep, rmpoOaemMa peryJIupyemMoro aHabrosza UMeeT rpoMaJIHOE 3HaYECHUE
HE TOJIBKO JUIsl 00eCrIedeHsT MEK3BE3HBIX NIEPEJIETOB, U0 U JJIsI KOCMUYECKUX
HOJIETOB OOJIBIION MPOAOKUTEIBLHOCTH B IIPEENIaX COTHEUHON CUCTEMBI,
KOTOpbIE, BO3MO>XKHO, COCTOATCA €lIe B HalleM ctojeTuu. K coxanenutro, Hanboiiee
0IpoOHOE PACCMOTPEHHUE ITOTO BOMPOCA COAEPKUTCS M€ B HAYUHOM JIUTEpaType,
a B pomane . EdppemoBa « TymMaHHOCTb AHAPIOMEABD .

Pazymeercs, HayuHoO-(haHTacTHYECKast TUTEpATypa AAJEKO U BCETAA COJEPKUT
UJIEH 3pelible U MpaBUIbHbIE. Halle YNTaTEeNI0 MPENOJHOCAT UIEH COMHHUTEIbHbIE
C HAYYHO-TEXHUYECKOW TOUKH 3PEHUS WM OTKPOBEHHO ycloBHBIE. bosee Toro,
HEpeaKo (paHTacTUYECKas UAesl MOJHOCThIO HeBEpHA. 1 Bce ke B cuily cBoei
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SIPKOCTH, HEOOBIYHOCTH OHA MPUBJICKACT BHUMAHUE UCCIIEI0BATENEH, BEI3BIBACT
WHTEHCUBHBIE TIOMCKH, TIPUBOISAIINE TTOPOH K IIEHHBIM OTKPBITUSAM WU
M300pETEHUSIM.

Jlaypear Jlennnckon npemun HOpuii /[eHncrok ropoput: «4 pemunn npuaymarb
cebe MHTEPECHYIO0 TEMATUKY, B3SIBLIIUCH 32 KaKyI0-TO OOJIbIIYIO, HA TPaHU
BO3MOXHOCTH OINTUKH, 3a/1a4y. M TyT B maMsTH BBIILJIBLI MOJy3a0bIThIN pacckas .
Edpemona...» Peus uner o pacckaze «Tenu munysmiero». B nemepe, B
pe3yJibTaTe peKOro COYETaHUs YCIOBUM, BO3HUKIIO No1o0ue oToamnmnapara:
y3KHI BXOJI B IIEIIEPY ChIrpall pojib BXOJAHOIO OTBEPCTHUSI KaMEPbI-O0CKYpBI, a
IIPOTUBOIIOJIOKHAS BXOly CTE€HA, ITIOKPBITask CMOJIOH, CTaja OTPOMHOM
(doTOIIIaCTUHKOM, 3areuaT/IeBIIeid MTHOBEHHUS JABHO MUHYBIIHX 3T10X.

Jleniiciok nojomen K npodjaemMe UHaye: a HeJb3s JIH MOoIy4aTh U300pakeHus
BooO1IE 63 00BekTHBa? MccnenoBanus MPUBEIH K OTKPBITUIO OHON U3 CUCTEM
rosiorpadun. Ho nepBbliii TOIHOK BCe-Taku ObUI JaH pacckazoM! « S He TOJIbKO He
oTpuilalo,- ropoput [[eHucrok,- ceoeodpasznoe yuactue U. Eppemona B moeit
paboTe, HO MOATBEPK/IAI0 €T0 C YIOBOJILCTBUEM).

H®JI noMoraet npeoaosaeBaTh NCUXOJOTHYECKHE Oaphephl HA MYTIX K
«0e3yMHBIM» HIesIM, 0€3 KOTOPBIX HE MOKET Pa3BUBAThHCS HAyKa. ITO TOHKAs U
noka masionsydeHHast Gpyukius HOJI, cranosiieiics s1eMeHTOM
1po(heCCUOHATILHOM TPEHUPOBKU YUEHOTO.

OOBIYHO MEeXaHU3M BO3eHCTBHS (haHTa3UU COCTOUT B TOM, YTO OHA BCTYIIACT B
PEAaKITUIO C peaIbHBIMH «Pad0ounMmu» MBICISIMU. CyTh 3TOH peakIMu CTAHOBUTCS
MOHSTHOM, €CJIM BOCIIOJIb30BaThCS CXEMOM TBOPYECKOTO Tpolecca, MPeaI0KeHHON
akagemukoM b. M. KeapoBbiM2.

B nmouckax penieHus 3ajau MbICIIb YeJIOBEKa ABMXKETCS B ONPECIIEHHOM
HaIpaBJIeHUH (a) OT eMMHUYHBIX (HakTOB (E) K BBISIBIEHUIO TOro ocodenHoro (O),
yto npucyie >3TuM Puc. 36. Cxema akanemuka b. M. Keaposa ¢akram.
CrneayrommM marom JI0JDKHO OBITh YCTaHOBIIEHHE BCeOOITHOCTH (B), T. €.
dbopmynaupoBKa 3akoHa, Teopud U T. 1. [lepexon ot ? k O He BbI3BIBAET 0COO0OM
TPYAHOCTH, HO JaibHEUIIni myTh om O k B nperpaxaeH nN03HaBaTEIbHO-
ncuxosiorudeckum o6apbrepom (i). HyxkeHn kakoi-To Tpamiuiud (P)9 no3Bosisroniuii
npeoaoieTs 6apbep. Yaille Bcero TakuM TpaMIIMHOM OBIBAET CITydaiiHO
BO3HUKAIOIAsl aCCOLMAlUs, MPUYEM TMOSBISETCS 3Ta aCCOLUAUs IPU
NIEPECEUCHHUH JTUHUU (@) ¢ Apyroi TuHuei meiciei (J3).
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Hayuno-danractuueckas nureparypa Xopoiio paboTaet B kauecTBe JuHuu (|3).

Korna Ha cemunape permianace 3afada 7, OIMH U3 yYaCTHUKOB C(OPMYIUPOBAI
HKP Tak: «3ambIKajiKa) cama BKIOYAET KOHTAKThl IPU MUHUMAJIBHOM TPEHUN». S
CIPOCHUJI, IOYEMY HE «0€3 TPEHUS», a «IIPH MUHUMaJIbHOM TpeHumn»? Ilocnenosain
otBeT: «Ilo ycioBuAM 3aa4n «3aMbIKaJIKa» JOJDKHA KacaTbCsl KOHTAKTOB. Pa3
€CTh CONPUKOCHOBEHHUE, 3HAUUT, €CTh U TpeHue. Mbl He U30aBUMCS OT TPEHUS
COBCEM - 3a4eM K€ CTaBUTbh HeCObITOUHbIN IKP?» - «A mouemy Obl,- HacTauBa
s1,- HE TIPEICTaBUTh ce0e CKOJIb YTOJHO TECHOE COIIPUKOCHOBEHUE, HO O€3 BCSIKOrO
TPEHHUS - U IPUTOM IIPU OOBIYHOM TemrepaType, 6e3 cBepxrekyuectu?» TyT cramu
BO3pPaKaTh U IPyTUE YYaCTHUKU ceMuHapa: «llomygaercs, yTo BemecTsBo
«3aMBIKAJIKM» JOJKHO IIPOXOAUTH CKBO3b BEIIECTBO KOHTAKTOB... Kak 310
IIPEACTABUTH ?»

Bo3HUK cUITBHBIN ICUXOIOTHYECKUN Oapbep, pelIeHrne 3aCTOMOPHIOCH. Toraa s
pacckazall s1u30/1 U3 HaydHo-(paHTacTuueckoro pomana E. BolickyHckoro u .
JlykoawsiHoBa «Dkunax «MekoHray. B aTom poMmane peub ujietT 00 yCTaHOBKE,
PUAAIOIIEH JTI000MY CYLIECTBY HIIM MPEAMETY CBOMCTBO IPOHHUIIAEMOCTH. [ epoii
poOMaHa, CTaB IPOHULIAEMBIM, IIEPEBOAUI YIIULY, 3aJyMAJICH. .. 1 «HACKOYUI» Ha
aBTOOYC.

-
£

(«) E_-u—-/:_ﬁ
: (6)

K n3ymiteHnIo OKpyKaronux 4eJ0BeK KaKk HU B YeM HE ObIBAJIO MPOIIIET CKBO3b
aBToOycC!...

KTto-TO BcmomMHMI ApYyTYyI0 (paHTACTUYECKYIO TIOBECTH - B HEW TOXKE I€HCTBOBA
«TPOHUIAEMBII» YenoBek. [[punoMHuuam 1 KuHOMUIBM O YEIOBEKE, TPOXOIAIEM
CKBO3b CTEHBI... 32 TPM MUHYTHI BCE€ HACTOJIbKO OLIYTUMO IIPEACTaBUIU cebe
IPOHUIIAEMOCTh, YTO MOXHO ObLIO BEPHYThCS K 3ajaue: «Tenepp Bbl BUAUTE, KaK
«3aMBIKAJIKa» JIOJDKHA - B UJEAJIE - IPOXOJUTH CKBO3b BBICTYIAIOLIUE TUIACTHHKHU
KOHTakTOB. JlaBaiite 310 Hapucyem. Illar 3-2...»

H®JI urpaet poap cBOEro poja SKCIEPUMEHTAIBHOTO MOJIS 11 MOAEIUPOBAHUS
npoOiemMaTudeckux uaei. Hekotopsie u3 3TUX Hei co BpeMeHEM Pa3BUBAIOTCS B
Hay4HbIE TUIIOTE3BI (€CIIM TOBOPUTH O TEXHUKE - B PALIMOHAIU3ATOPCKUE
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TIPEITOKEHHS, IPOCKTHI, H300PETEHUS), T. €. IOJHOCTBIO MEPEXOAT B chepy
Hayku U TexHuku. Yame Bcero HOJI Bo3nencTByeT Ha TBOPUYECKUM ITPOLIECC
KOCBEHHO, TIOCTCTICHHO YMEHBIIIACT IICUXOJIOTMYECKYI0 HHEPIIUIO, TIOBBIIIIACT
BOCIIPUUMYMBOCTH K HOBoMY. Ha cxeme KeapoBa 3T0 MOKHO Moka3aTh Kak
YMEHBIIIEHUE BBICOTHI MO3HABATEIBHO-IICUXOJIOTMYECKOr0 Oaphepa U MosBIICHUE
CITOCOOHOCTH K CaMOOOPa30BaHMIO TPAMILIMHA, T. €. K IPEoA0JICHHIO Oaphepa 6e3
HEIOCPEACTBEHHOr0 BHEIIHETO Bo3aecTBUs JTuHuH (0).

Henb34, koHEUHO, cka3aTh, uTo HDJI cTana He3aMeHUMBIM HUHCTPYMEHTOM
HAy4YHO-TEXHUUYECKOro TBopuecTBa. Ho oHa, 6€3ycioBHO, ABIISIETCS OJHUM U3
BaXHBIX MHCTPYMEHTOB. /[aBHO Ha3pena HEOOXOUMOCTh B3SITh (PaHTACTUICCKUE
UJIEW Ha y4eT, coOpaTh UX U THIATEIBHO MPOAHAIIU3UPOBATH,

B 1964 rony st Hauas cocTaBisITh «PEerucTp COBpeMEHHbBIX HAy4YHO-
danTacTuueckux uaeiy. Heine B «Peructpy BOILIN MOYTH BCE HHTEPECHBIE UIICH;
OHM pazaeneHsl Ha 12 kitaccos, 75 noaknaccos, 406 rpynn u 2360 noarpymnm.
AHanu3 Mo3BOJIMI OTBETUTH HA BOIIPOC, B KAKUX CIIy4asx (aHTaCTUUYECKUE UACH
OKa3bIBAOTCS YJaUHBIMH, B KaKUX - OLIMOOYHBIMU. bosiee Toro, Hauaau
IPOSICHATHCS HEKOTOPbIE 3aKOHOMEPHOCTH B TEHEPUPOBAHNHU (PAHTACTUUECKUX
uzaei !.

* %k ok

Urenue panractuku, 6€3yCiI0oBHO, CIOCOOCTBYET PA3BUTUIO TBOPUECKOTO
BOOOpa)KEHUS, HO OHO, KOHEYHO, HE MOXET 3aMEHHUTH PETYISIPHON TPEHUPOBKH.
daHTa3u0 HAJI0 Pa3BUBATh CUCTEMATHYECKH ITyTEM CIICIUATbHBIX YIPAKHEHUH.

OziHa U3 HEMHOTUX MONBITOK B ’TOM HalpaBjieHUH OblLIa IPEIIPUHSTA
npogeccopom Crerndopackoro ynusepcurera Jonom Apnonsiom. [lo metony
ApHOJb/a IIpearaeTcs penarb U300peTaTenbCKue 3aa4u B YCIOBHIX
BooOpakaemoit mianetsl Apktyp [V. DTa npuaymanHas miaHeTa OTIHYaeTCs
JIOBOJIBHO CBOEOOPAa3HbIMU YCIIOBUSMHU: TEMIIEPATYPA HA €€ IOBEPXHOCTHU B
cpenuem Ha 100° Hmxe, yeM Ha 3emuie; aTMoc(epa COCTOUT U3 METaHa, MOPS - U3
amMMmuaka; cuiia Tskectd B 10 pa3 6osblie 3eMHOM; pa3yMHBIE CYIIECTBA TOXO0XKH
Ha OTULl... Hy>)XHO IIpeo101eTh HEMAJIO IICUXOJIOTHYECKUX OApbEePOB, UTOOBI
IpUIyMaTh, HAIPUMEpP, aBTOMOOWIIb UJIU JIOM /s ycioBuil Apkrypa IV.
PerynspHo pemas nogo0HbIe 3a1auu, CIIyIIaTeIN npodeccopa ApHOIbIa
MOCTENEHHO Pa3BUBAIOT YMEHHUE MPEOJI0JIEBATh ICUXOJIOTMUECKHE Oapbephl.
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K coxanennro, meron ApHOJIbIa OYEHB Y30K. B CyIIHOCTH, 3TO OAHO YIIpaXKHEHHE
B Pa3HbIX BApUAHTAX.

s 3¢ (eKTUBHOTO pa3BUTHUS TBOPUYECKOM (DaHTa3UM HY’KHA CUCTEMa yIPaKHEHHH
", TIaBHOE, HYKHO 00y4eHne npruemam (hantazupoBanus. Majo ckas3arb:
«IIpuaymaii T0-T0» - Ha10 OOBACHUTH, KAKUMU [IPUEMAMU CJeAyeT” IPU 3TOM
noJib3oBaThes. (IIpuembl UrparoT Ty e poJib, YTO U KPACKU B )KUBOIIUCH; HE
MOJKET OBbITh U PEUU O TOM, YTO OHM MEIIAIOT CBOOOJHO (paHTa3upoBaTh,) B aTom
HalpaBJI€HUU 3KCIIEpUMEHTHI BeayTcsa OO0I11ecTBEHHO 1abopaTopreil METOIUKH
uzooperarenscTBa rpu [{C BOUP. Pa3paboTan u mpoBepsieTcsi Ha IPaKTUKE KypC
pa3BUTHS TBOPUYECKOTO BooOpaxeHus . Clymareian u3y4aroT IpUeMbl
reHepupoBaHus (PaHTACTUUECKHUX UACH, IPUEMBbI MPEOI0JICHNUS ICUXOJIOTHUECKOM
WHEPLWH U UCTOJIB3YIOT 3TU IIPUEMBI B CIIEIIUATBHBIX YIIPAXKHEHUIX WIH MIPU
pelIeHr n300peTaTenbCKUX 3a1a4.

[Tpu pa3paboTke Kypca pa3BUTUS TBOPUECKOTO BOOOPAKEHUSI BCE YIPAXKHEHUS
CHayYaJla UCIBITHIBAIUCH HA MUcATENsAX-PpaHTacTax. ITO JaJI0 ATAIOHBI JIJIs
CPaBHEHHs, IO3BOJINJIO IOCTPOUTH CBOETO pojia «IKalny (panrazum». Kak mpasuiio,
YPOBEHb pa3BUTHs (paHTa3UM 10 Hayajla TPEHHPOBOK BeCbMa HEBBICOK. Mckpa
(aHTa3UM BBICEKAETCA C TPYAOM - U TYT XK€ racHeT.

DTO naneko He cay4daitHo. Ha npoTsykeHuu Bcel SBOJIIOIUN YEIOBEYECKHI MO3T
PUCTIOCA0INBAJICS OTIEPUPOBATH MPUBBIYHBIMU TpeicTaBleHusIMHA. HyXHbI COTHU
Y THICSYH TIOTIBITOK, YTOOBI MBICITh, CKOBaHHAS IPUBBIYHBIMU MPEACTABICHUSIMH,
IPeo10JIeNa IICUX0JIOTUYECKHUE OapbEPBI.

BeposiTHO, yeoBeKy HUYEro He 3HAIOIIEMY O THMHACTUKE U BIIEPBBIC
YBUJIEBIIEMY TUMHACTUYECKHE 3aHATHUS, TPYIHO MOHATH, YTO ITO MPOUCXOIUT:
coOpauch B3pOCIBIC JTIOAH, 3a4€M-TO 0€3 Jiea pa3MaxuBaloT pyKaMH,
TIOJIMPBHITUBAIOT HA MECTE, a IOTOM PACXOATCS, HUYETO HE C/CIIaB M HUYETo HE
N00BIB. .. CTONB K€ CTPAHHBIMU MOTYT MTOKA3aThCsl CTOPOHHEMY HAOIIOAATEIIO U
3aHATHSA 110 TPEHUPOBKE (DaHTa3HU. A MEXKIy TEM 3TO CEpbe3Hasi U OYCHb
HanpspKkeHHas padota. OT 3aHATH K 3aHATHIO OCBAMBAIOTCS MIPUEMBI
dbanTa3upoBaHUA: CHaYasIa MpoCThie (YBEIUYUTh, YMEHBIITUTD, CIETIATh
«HA00OpPOT» U T. 11.), 3aTe€M OoJiee CIOXKHBIE (C/IeraTh CBOMCTBA O0OBEKTA
MEHSIOIIUMICS BO BPEMEHH, U3MEHUTH CBS3b MEXIY 0OBEKTOM U CPEIOii), MBICIh
MIPUYYAETCS TIPEOI0JICBATh IICHXOJIOTHIECKUE OAphePHI.

[Ipensioxute npugymaTh paHTacTUUECKOE pacTeHue - U 10 yenosek u3 10

00s13aTeILHO HAaYHYT BUJON3SMCHATH HBCTOK WJIN ACPEBO, TO CCTh HGJ’IBIﬁ
237



OpraHus3M. A Belb MOKHO OITyCTUTHCSI HA MUKPOYPOBEHB: MEHSATh KIIETKY
pacTeHusi, ¥ TOrAa Jlaxke HeOOJbIINE U3MEHEHHSI Ha KIIETOYHOM YPOBHE a1y T
yAUBUTENbHBIE PACTEHUS, KOTOPHIX HET U B CaMbIX (DAHTACTMYECKUX POMAaHaX.
MO>HO IOJAHATHCA HA MAKPOYPOBEHb-U MEHATH CBOMCTBA JIECA: OIISITh-TAKU 31€Ch
OKa)XyTCsl UHTEPECHBIE U HEOKUTAHHBIE HAXOJKH.

Kax b1l 00beKT (>KMBOTHOE, pacTeHHE, KOPaOJib, TOKAPHBIA CTAHOK U T. JI.) UMEET
PSI TTIABHBIX XapaKTEPUCTUK: XUMUYECKUM COCTaB, (PU3MUECKOE CTPOCHHUE,
MUKPOCTPYKTYPY («KJIETKY») U MAKPOCTPYKTYPY («COOOIIECTBOY), CIIOCOO
OHEPTrOMUTAHUS, HATIPABJICHUE PA3BUTHS U T. 1. Bce XapaKTepuCTUKU MOTYT OBITh
W3MEHEHBI, 1 IPUEMOB U3MEHEHHUS Toke JiecsITKU. [loaToMy B Kypc pa3BuTus
BOOOpaXeHUsI BXOIUT 00ydeHue aHTOrpaMMaM, TPEHHUPOBKA B X COCTABICHUU U
ucroiab30BaHuu. @aHTorpamMma - 3To TadauIa, Ha OJHOM OCH KOTOPOM 3aluCcaHbl
MEHSIIOILIMECs] XapaKTEPUCTUKU O0OBEKTA, a Ha APYTOM - IIIaBHbIC TPUEMBbI
U3MEHEHUSI.

borarcTBo (paHTa3uu B 3HAUUTEIILHON MEpPE ONpeesieTcss OOMIUEM HaKOTUICHHBIX
KOMOUMHAIIUH, KOTOpBIE, B CYLITHOCTH, U COCTABIISIOT (hanTorpammy. Ho 1o
TPEHUPOBKHU MO3T XPaHUT JIMIIb Pa3pO3HEHHBIE OCKOJIKM TAKMX KOMOWHAIIUH.

U Tonbko y mucateneii-panTacToB B pe3yibTaTe npodheccuoHaIbHON TPEHUPOBKU
9TH OCKOJIKH CKJIAJIBIBAIOTCS B TI0JI0OME 11€T101 (haHTOTpaMMBI.

N3yuyenue Texuuku haHTa3uPOBAHUS HUCKOJIBKO HE MOX0XE Ha 3a3yOprBaHue
m1abIoHHBIX TTpreMoB. OJTHO U TO e YIPaKHEHUE MOKET OBITh BBITIOJIHEHO TI0-
pa3sHOMY B 3aBUCHMOCTH OT JUYHOCTH YEJIOBEKA. 3/1€Ch, KAK B MY3bIKE,
TEXHUYECKHUE MTPUEMBI IOMOTAIOT PACKPBITHIO WHAUBUIYAJIbHBIX KA4€CTB, U
MHTEPECHO BBITIOJHEHHBIE YIIPAXKHEHUS MIOPOX TIOCTABISIOT MOJITMHHO
3CTETUYECKOE YIOBOJIBCTBUE, KAK XOPOIIO CHI'PAHHOE MY3bIKAJIbHOE
IIPOU3BEICHUE.

YEPE3 GAPHLEPHI
Bepnemcs teneps kK yueOHbIM 3a7ja4aM, pa30epeMcsi B UX PEIICHUSIX.
Pemenne 3agaum 9

Hawm Hy>kHO, 4TOOBI B BoJIoeMe ObLIO 0OJIBbIIIE KHCI0poia. B mpenene - cToibkKo,
CKOJIBKO MOJKET PaCTBOPUTHCS JI0 MOJTHOTO HachieHus. CienoBaTebHO, MBI
XOTHM YBEIUYUTH KOJIMYECTBO BelecTBa (kucimopozaa). B Tadmure 3To aABaanaTh
HIecTasi CTpoKa.
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[Ipenmonoxxum, A HACHIIIECHHUS BOJBI KHCIOPOAOM HCTOIb3YETCS OOBIYHBIN
cnoco0: Ha Oepery yCTaHOBJIEH MOLIHBIN KOMIIpeccop, Mo JHY BoJoemMa
IPOJIOKEHBI TPYOOIPOBOABI U B BOAY MOAAETCSI MHOTO KUCIOPOAa (MJIM BO3AYXa).
CopeprkaHue KHCIOPOJa B BOAE, KOHEUHO, YBEJIIMYUTCS, HO MBI IIPOUTPAEM HU3-32
CJIOKHOCTH 000pyioBaHus. B Tabnuie 31o 36-51 KooHKa (110 BEPTUKAIIHN).
Pexomenayembie npuemsl: 3, 13, 27, 10. Eciu ucnonb30BaTh XMMUKATHI, TO OHU
OyAyT HE TOJIBKO HCTOYHUKOM KUCJIOPOJa, HO ¥ MPUUYMHON 3arps3HEHUs BOJOEMA.
Kononka 31 - «Bpeansie ¢pakropsl, reHepupyeMble caMuM 00bekToM». [Ipremsr:
3, 35, 40, 39.

MoxHO OIOUTH K 3a/1aue nHaue. CKakeM, Mbl XOTUM YMEHBIIUTh HOTEPU
BellecTBa (23-s CTpOKa) -u MPOUTPHIBAEM B CTEIICHU HACBIILICHHUS, T. €. B
KOJIMYEeCTBE BerlecTBa (26-s konoHka). [Ipuemst: 6, 3, 10, 24. Vnu tak: cHmxas
MOTEPH BEIIECTBA OOBIYHBIMU My TAMU (T. €. 3aMEJIsAs 10/1auy CKATOTO BO3AyXa),
MBI IPOUTPBIBAEM B IPOU3BOAUTEILHOCTH (39-5 KosoHka). [Ipuemsr: 28, 35,10, 23.

Takum oOpazom, TabuIla HACTOMYUBO PEKOMEHIYET MPUHIIUIT MECTHOTO KauecTBa
(3) u mpuHuMn npenapuTenbHOro UcnoaHeHus (10). OTcrona He TPYAHO MPUNTH K
PEICHHUIO: BO3bMEM 3apaHee 4acTh BOJIbI M CO3/1aJIUM ISl HEE YCIIOBHS,
OJ1aroNpUATCTBYIOIINE PACTBOPEHHUIO KUCIOPOAA. DTO COBIAJAET C KOHTPOIHHBIM
oTBeTOM (aBTOpCcKOE cBUAETENLCTBO Ne 168073): Kuciopos pacubUIsiOT O/
JABJICHUEM B HEOOJBIITIOM 00BEME BOJIBI, @ ITOTOM HACBIIMIEHHYIO KHCIOPOIOM BOIY
BBOJISIT B IPUAOHHBIE CJIOU 03epa. PaHbllie KUCIOPO/I «BBICKAKHUBAID), HE yCIIEBast
PacTBOPUTHCS, TENEPh Y HETO JJIsl ATOr0 I0CTaTOYHO BpeMeHu. PerieH ue 3a a4 u
10

Tpebyercst yBeIMYUTH CKOPOCTH 00pa0OTKH, a paciylauuBaeMcsl Mbl 3a 3TO
HEJOIIyCTUMBIM yBenuyeHrneM temnepatypsl. [Ipuemst: 28, 30, 36, 2. [Ipuem 36
IPsIMO OTHOCHUTCSI K pacCMaTpUBAEMOM CUTyalluu: (pa30BbI€ NEPEXOIbI MOTYT
COIIPOBOXKAATHCS 3HAUUTENBHBIM MOIVIOIIEHNEM Teruia. [loaupoBanbHUK JOKEH
IUTAaBUTHCS UM UCTIAPSTHCS B TOM MECTE, I'/I€ BBIIEISAETCS TEILIO.

MosxHO paccyKaaTh U Tak: HaJl0 YMEHbIINTh BPEIHBIN (PakTOp, reHEpUPYEMBIil
00BEKTOM, a CIeNaTh 3TO MOXHO MOCTYIHUBIINCH CKOPOCTBIO MU
MPOU3BOAUTENIBHOCTEIO. [Ipremsl cooTBeTcTBEeHHO: 35, 28, 3, 23 u 22, 35, 18, 39.
Hcnonb3ys naer N3MEHEHMs arperaTHOro COCTOsIHUSA (mpueM 35), TOKE JErKo
OPUITH K IPABUIBHOMY PELICHHUIO.
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KontponbHubiit oTBeT (aBTOpcKOE cBUAETENLCTBO No 192658): noaupoBaibHUK
BBITIOJTHEH U3 JIbJIa, B KOTOPOM HaxOJSTCS YacTullbl abpa3uBa. [Ipu nonupoBanuu
JIe] IOCTENEHHO IJIaBUTCSI, MOTJIOMIAs BBIACIISIIOIIEECS TETLIO.

Pemenue 3agaum 11

2-3. Jlana cucreMa: KopoOKka - oOpaser] (MpoBOJIOKA, CTEPIKEHB )-TPY3 -
arpeccuBHasi cpesia. TpyaHO ONpeAeIuTh MOMEHT pa3pbiBa oOpa3ia (Wid MajJieHus
rpy3a). 2-4. a) KopoOka, rpys3.

6) OGpa3zerr u arpeccuBHAs cpefa.

(OOpaszen 1 cpesa 3a/1aHbl YCIOBUSMU UCTIBITAHUS- UX HEJIb3s1 MEHSATD; IPY3 MBI
MOKEM MEHSTh, COXPaHsisi, OJJHAKO, TpeOyeMyI0 Harpy3Ky Ha 0Opaserl; KopooKy
MO>KHO MEHATH KaK YTOJIHO, JIUIIb Obl OHAa OCTaBajlaCh TEPMETHUHOI.) 2-5.
KopoOka.

(Ona cHapyXH - ee jerye MeHsTh, 4eM rpy3. K Tomy xe KopoOka HEernoABUKHA -
cM. mpuMeuanue «a» k mary 2-5 APU3.) 3-1. KopoOka 6e3 CKBO3HBIX OTBEPCTHIl B
CTEHKaX cama cooOIllaeT 0 MOMEHTE pa3pbiBa o0pasiia (Wid MaJieHus Ipy3a).

P

e AR

Puc. 37. Pemenue npaBuibHO, coBnanaet ¢ UKP; kopobka cama coobimaer o
naJeHUH rpysa.

3-2. Cnenath pUCYHOK YCTaHOBKHU.

3-3. He MOryT BBITIOJIHUTH TPEOYEMOT0 IEHCTBUS CTEHKU KOpoOkH, (MoxHO
chopmynupoBaTh OTBET Ha 3-3 elie ToYHee, yKa3aB Ha Hapy>KHYIO OBEPXHOCTh
CTEHOK.)

3-4. Tlpu pa3psiBe 00pa3iia WM MaJieHUH rpy3a CTEHKH KOPOOKH (MU UX
Hapy>KHas MOBEPXHOCTH) JTOHKHBI KAKUM-TO 00pa30M CaMH H3MEHSATHCS
(OLIYyTUMO, CUIIBHO).
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MoxHo 60Jiee TOYHO OTBETUTH Ha BONPOCHI 11ara 3-4:

a) Ctenka (qHO) KOPOOKH JIOJKHA OBITH MOJBUYKHOM - YTOOBI MIEpe1aBaTh HAPYKY
JBDKEHUE TPY3a.

0) Crenka gomxHa ObITh HEMOIBIXKHOM - UTOOBI JIEp>KaTh JaBJICHUE arpeCCUBHON
Cpenbl, HaXOASAIICHCs BHYTPpU KOPOOKH.

56
B) -CteHka J0JbKHA OBITh OJJHOBPEMEHHO MOBUYKHON U HETIOIBHYKHOM.

3-5. UToOBI COBMECTHUTH IIOABUXXHOCTD U HCITOABMI>KHOCTDH, CTCHKA JOJDKHA
nepeMemaToCAa NCJINKOM - BMCCTC CO BCEMHU APYIHMHU CTCHKAMMU. TOF,Z[a OHa 6y,ZICT
OJHOBPCMCHHO HCHOI[BPI)KHOﬁ OTHOCHUTCIIBHO APYI'UX CTCHOK U HO,Z[BPI)KHOﬁ
OTHOCHUTCIIBHO OIIOPHI.

(ITagenue rpy3a He BUJIHO M3-3a TOTO, YTO €r0 CKPHIBAIOT CTEHKHU. 3HAYMT, HY)KHO™
YTOOBI CTEHKH HE «TaCHJIN» MaJIEHUs: yCTh TPy3, yIaB Ha JTHO, IPOJOJIKACT
JIBUTAThCS BMECTE C KOpoOKoii.) 3-6. [Tagenue (mepemerenre) rpysa J0IKHO
BBI3bIBAaTh NaJicHUE (MepeMeleHne) Bcei kopooku. Ceituac Bec rpysa
YPaBHOBEIIMBAETCS PEaKIMel OMOphl. 3HAYUT, NaJECHUE IPy3a JOJKHO HAPYIIATh
3TO paBHOBECHE.

3-7. [Tagenune rpy3a 03Ha4aeT NEPEMENLIEHUE LIEHTPA MacC. DTO NEPEMEILICHUE
MOKET HapYIIUTh paIHOBECUE KOPOOKHU U BBI3BATH €€ MEepEeMEIlCHUE.

3-8. MBI npuxouM K KOHCTpYKUUH (puc. 37), COBIaaonIel ¢ KOHTPOJIbHBIM
oTBeTOM (aBTOpCKOE CBUAETENBCTBO Ne 260249). ['py3 BUCHUT HaJl pacloOI0KEHHON
BHYTPHU KaMepbl HAKJIOHHOM TUIOCKOCThI0. Hapy kKHast HOBEPXHOCTh THA KAMEPHI
BBITNIOJIHEHA B BHUJIE ABYX MiockocTeil. [lpu pa3pyiuienun odbpasia rpy3 najaer Ha
HAKJIOHHYIO TUIOCKOCTh, CMELIAETCS K CTEHKE KAMEPBI, PABHOBECUE HAPYIIAECTCS U
Kamepa MEHsET I0JI0KEHUE, 3aMbIKasi KOHTAKT CUTHAJIBHOTO YCTPOMCTBA.

4-1. Takoe pemenue copnanaet ¢ MKP: kamepa cama 1aeT curHai o najieHuu
rpy3a, KOHCTPYKIIMS MPU 3TOM NPaKTUYECKH He ycnoxHseTcs. [IpaBaa,
YCTPOMCTBO OyJIeT paboTaTh JIMIIIH B TOM ClTydae, eCii IepeMEeIlCHHE Tpy3a
CO3/1aCT JJOCTATOYHBIM OMPOKUJIBIBAIOIIUN MOMEHT. A KakK ObITh, €CIIU BEC IPy3a
OYE€Hb MaJ IO CPABHEHUIO C BECOM BCEM KaMepbl? MOKHO YMEHBIINUTD TLIOIIAb
OTIOPHOM MOBEPXHOCTH: MyCTh KaMepa HaXOJUTCS B COCTOSTHUM, OJTU3KOM K
HEYCTOMYMBOMY paBHOBecHi0. Ho 3T0 miioxoi myTh: kamepa Oyier

OIIPOKUIABIBATHCA OT Cﬂy‘laﬁHLIX TOJIYKOB, COTpiICGHI/Iﬁ H T. II.
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4-2. Ham Haj0, 9TOOBI Ha 00pa3el] AeicTBOBAI HEOOJIBIION TPY3, a MOCTE pa3phiBa
oOpasia Ha kamepy AeiicTBoBai 00JbiIoN Ipy3. CHOBA K OTHOMY OOBEKTY
NPEIBSIBISIIOTCS MPOTHBOPEYMBBIE TpeOoBaHus. M0OKHO, KOHEYHO, ClIeJaTh, YTOOBI
naJieHue MaJeHbKOIo Tpy3HKa BbI3bIBalio 00Baj OombIoro rpysa. Ho ato 3actaBut
YCIIOKHHUTh UCXOJHYIO cXeMy... Jlyulie, eciiu O1H U TOT e rpy3 OyJeT Jerkum
U1 00pasla U TsbKebIM 11 KaMmepsl. [loka rpy3 nojaselieH, 4acThb €ro Beca
JOJDKHA KaK-TO Mcde3arb. JJisg 3TOro Hajo MOJIOKUTh T'Py3 Ha HAKIIOHHYIO
IUIOCKOCTb, BEIOpAB yroJl HaKJIOHA TaK, 4YTOOBI Ha 00pasel neperaBagach TOIbKO
TpeOyemas 1o pacdeTy 4acThb Beca rpysa. [locne pa3pymenus obpaarna rpya
CMECTHTCS TIO TIOCKOCTH K CTEHKE M BBI30BET BCEM CBOMM BECOM OMPOKHUABIBAHNE
Kamepbl. HakJIOHHYIO TIIOCKOCTh MOXHO C/I€IaTh ePecTaBIIsIeMOH,

4-3. Mbl nonyuuinu Tpedyembiid 3 (EKT - pacmpuiiv 30JacTh MIPUMEHEHUS
YCTPOMCTBA, TPAKTUYECKA HUYEM HE)aCHJIATUBIINUCH. Y CTPOMCTBO COXPAaHUIIO
IPUCYIILYIO EMY IPOCTOTY, HO CTaJ0 YHUBEPCAIbHBIM: TEIEPh €r0 MOYKHO MpU™*
KEHUTb JUISl UCTIBITAHUSI TOHKUX ITPOBOJIOK, HUTEH U T. II.

4-4. PemieHue MOXHO CUUTATh 3aKOHYCHHBIM, Tp€6OBa-11/IH 3aJJa41 BBIITOJIHCHBI

ITOJIHOCTBIO.

Puc. 38. K 3agaue 12, mar 3-2.
Pemenwne 3 a nau u 12

2-3. Jlana cucteMa u3 TpyObl, BO3YIIHOTO MOTEKa U TOMUIOPOB. Bo3ayniHbIit
MOTOK MPU TPAHCIIOPTUPOBKE CTATKUBAET MOMUJIOPHI IPYT C JIPYTOM.

2-4. a) Tpy0a, Bo3aymIHbIi TOTOK, 0) [loMugopsi,
2-5. TpyOa.
{Bb10Op crenan Ha OCHOBaHUM MPUMEUAHUS «ay K mary 2-5.)

3-1. TpyGa nipu nepemeiieHny MOMUIOPOB BO3IYIIHBIM TOTOKOM caMa TOPMO3UT
CJIMIIKOM OBICTpPbIE€ TOMHUIOPHI U TOJATOHSIET CIUIIKOM MEJJICHHBIE TOMUIOPHI.

3nech 1Ba IeHCTBUS: TpyOa TOPMO3UT U nmoarouser. A B popmynuposke UKP

BCETJIa JJOJDKHO OBITh TOJIBKO OJTHO AeicTBHE. PazHble NelCTBUS B IPUHIIUIIE
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MOTYT OCYIIECTBIIATHCS PA3HBIMHU ITyTAMH. [103TOMY Haz0 pa3aenuTs Hally 3a1ady
Ha JiBe 3a7aun uiu nepepopmynuposats MKP. Mbl ocTaBuM 0HO JeHCTBUE:
«Tpy6a Topmo3ut». Eciii Obl OHa yMena «IOATOHATHY, HE HYXKEH ObLT Obl
BO3/YILIHBINA NOTOK: TpyOa BooOIIE ABUraia Obl MOMUAOPHI. A 110 YCIOBUSIM
3aJla4M HaJl0 COXPaHUTh THEBMAaTUYECKYIO CUCTEMY JIBUYKEHUS (TO €CTh 0OXOIHBIM
IyTh B JIJAHHOM CJIy4a€ UCKJIFOUEH YCIOBUSMM 3aJauH).

3-1. Tpy0a npu nepemenieHuu MOMUI0POB BO3TYIIIHBIM TOTOKOM CaMa TOPMO3UT
CJIMIIIKOM OBICTPbIE€ TTIOMHIOPHI.

3-2. Cm. puc. 38.

3-3. He MOXeT TOPMO3UTh CIIINKOM OBICTPbIE TOMUAOPHI HUXKHSS CTEHKA TPYOBI,
10 KOTOPOM OHU KaTSITCSL.

3-4. a) Ham Hano, yT0OBI NOMHUIOP, MOAOIIEAIINN K KAKOMY-TO MECTY TPYOBI
CJIMILIKOM PaHO, HE MOT MPOUTH AaJIbLIE.

0) CreHka TpyObl B 3TOM MECTE HE UMEET MPENATCTBUI U MPOIMYCKAET JII0ObIE
NOMUOPBI.

B) OHO 1 TO K€ MECTO B CTEHKE TPYOBI IOJKHO OBITH TO «IIPOITYCKAIOLIUM, TO
«HEIPOITY CKAIO-IIIUM).

3-5. Ha ctenke TpyOBI JOKHBI B HYKHBIII MOMEHT BO3HUKATh U UCYE3aTh
MPEMNSITCTBUSL.

3-6. [Tomu0p NBUKETCS MO AIEUCTBUEM BO3YIIHOTO MOTOKA. YTOOB MOMUAOD
OCTaHOBUJICS, HY’)KHO B pallOHE OCTAHOBKM YMEHBIIUTH JIABJICHUE BO3/1yXa 3a
MOMUJIOPOM (UJTM TTOBBICUTH JIaBJICHUE BO3/1yXa Nepes NoOMUI0poM). B HyKHBIH
MOMEHT B CTEHKE JIOJIKHO 00pa30BaThCsl OTBEPCTHE - BO3IYX YHIET B 3TO
orBepcTue. Takum 00pa3oM, HIXKHSSI CTEHKA TPYObl JOJKHA UMETh IEPUOIUYECKU
OTKPBIBAEMBIE U 3aKPHIBAEMbIE OTBEPCTHSI.

3-7. OTKpBIBaTh WM 3aKPbIBATH OTBEPCTHUS CIOKHO. OTBEPCTHS 1OJKHBI OBITH
BCEr/ia OTKPBITHL. YTOOBI MOMUIOPHI HE MPOBATUBAINCH, OTBEPCTHUS HYKHO
caenaTh MaJeHbKUMH. Uepe3 0TBEpCTHs Mbl MOKEM HAarHeTaTh WM OTCACHIBATH
BO31yX. HamexxHee oTcachiBaTh: 3TO MO3BOJUT MPU HEOOXOTUMOCTH OCTAHOBUTH
MOMUJIOP Y TOTO MU UHOTO OTBEPCTHSI.

3-8. Ino Tpy6Os1 nMeeT HeOombIue orBepetus (puc. 39). U3 orBeperuit
0TCachIBaeTCs BO3IyX: CHavaja U3 IEPBOr0 OTBEPCTHS, 3aTEM U3 BTOPOTO U T. 1.
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Boznukaer Oeryiias BoJiHA pa3pexeHus; MOMUIOPHI HE OyAyT ABUTATHCS OBICTpEE
3TOW BOJIHBI.

DTO pelieHre COBMAIAECT C KOHTPOJIbHBIM OTBETOM (aBTOPCKOE CBUETENHCTBO No
188364).

4-1. MBI noIy4nay BO3MOKHOCTG YIIPABJISITh ABMYKEHHEM IOMUIOPOB, 3a4aBast
HY>KHBIM TEMII ABHKECHHS BOJIHBL. [IpOUTpBIII - yCII0KHEHNE KOHCTPYKLHUH.

4-2, UToOB! yIpOCTUTH KOHCTPYKLIMIO, MOKHO OTKa3aTbCs OT MOAAYU BO3AyXa B
TpyOy. IlycTs Oeryuias BoJiHa pa3pexeHus: caMma NepeIBUraeT MOMUIOPhI OT
OJIHOTO OTBEPCTHS K APyromy. Eciii Mbl OBICTPO NEPEKITOYUM OTCOC C IIEPBOTO
OTBEPCTHUS HA BTOPOE, TO BO3[yX, BTATMBAEMBII BO BTOPOE OTBEPCTUE, MOATSHET
MIOMUJIOP K 3TOMY OTBEPCTHIO. 3aTEM, IEPEKIIFOUMM OTCOC HA TPEThE OTBEPCTHE -
OMUJIOP TOXKE NMEPENRIIET K 3TOMY OTBEPCTHUIO U T. [I.

Korga nomunop npoABUHETCS HA TPU-UYETHIPE OTBEPCTHUSA, CHOBA HAUHETCS OTCOC
BO3JlyXa U3 IIEPBOI0 OTBEPCTUS.

HuxHI0I0 CTEHKY TpyObl MOXKHO CENIATh IIMPOKOU U OJHOBPEMEHHO JABUTATh
L[€JIbIE LIEPEHT U IOMUI0POB.

Pemenne 3agaum 13 2-2. a) Tonmuna miactul ctpe- puc 39.
[TaeBmoTpancnoprep: MUTCH k ny- 2 - kopnyc, 2- orBepcTus, 3 - JIFO. lomy-
naTpyOkH, 4 - ICTOYHUK BaKyyMa.

CTUM” TOJIIIMHA CTaja paBHOM AuameTpy atoma. [lmacTuHel npuaercs cooupats u3
OTZEJIBHBIX aTOMOB.

0) Ecnu Tonmuna mactud 1000 kM, Toxe TpUAeTCs Co-
OupaTh MIACTUHBI U3 OTACIBHBIX YaCTEH.
B) BpeMms n3roToBieHus U3eHs CTPEMUTCS K HYJIIO.

[Tpungercs 3apaHee MOATOTOBUTH AIEMEHTHI U COOpATh U3JIETHUE, MOIb3YsACh KaKOM-
TO OBICTPOACHCTBYIOIIECH CHIION.

r) Ecnu Ha usrorosnenue uzaenus gaHo 100 iet, Mox-

HO HUCITIOJIB30BATh MCIJICHHBIC CCTCCTBCHHBIC ITPOLICCCHI, CKAKEM, OCAKIACHUC
qacCTHIl I3 paCTBOpaA.

1) CtouMocTh U3rotoBiieHus uznenus pasHa 0. I[lna-
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CTHMHBI JJOJKHBI caMI COO0M BO3HUKATh U coeauHAThCS. .. Kak? MokeT ObITh, 3a
CYET KaKUX-TO BpeAHbIX cui? Toraa Mbl HE TOJIBKO cBelleM K ) CTOMMOCTh
W3TOTOBJICHUSI, HO U MOJIYYUM O€CIUIATHO JTOMOJHUTEIBHBIN 2P (DEKT.

e) Ecan A0IyCTUMast CTOMMOCTb O4YCHb BbICOKA, MOKHO

padoTath B yCIOBUSIX, KOIJa MEHSIOTCSA CBOKMCTBA MATEpUAJIOB, HAIPUMED,
COEIMHATH IUIACTUHKH MPU OOBIYHON TEMIIEpaType, HO OYEHb BHICOKOM JIaBJICHUU.
Omnepatop PBC ne nan roroBoro pemienus. Tak ObiBaeT noutu Beerga. CMbIci
npumeHeHus oneparopa PBC B ToM, 4ToOBI pacuiataTh Oapbepbl U TEM CaMbIM
00JIerYuTh JanbHENIIEe pelIeHHE.

Puc. 40. K 3amaue 13, mar 3-2.

2-3. lansl 1Ba MaTepuana - 4 (JerkoriaBkuii u b (TyromnaBkuit). M3pecTHbIMU
croco0aMu TPYJHO MOJIYUYUTh U3 3TUX MATEPUAIOB TOHKYIO «CIIOEHKY.

2-4. a) Marepuan JI, matepuain b. 0) -

2-5. Marepuan JI.

(OHn nerue nmiaaBUTCS, TO €CTh JIETYE U3MEHSETCSL.)

57

3-1. Marepuan A cam 00pa3yeT «CIOEHKY» ¢ MaTepuaiom b.
*3-2. Cm. puc. 40.

Tenepb BUAHO, YTO MpoOLIECC 0Opa30BaHUS «CIOEHKU» COCTOUT U3 IBYX JIEUCTBHM.
Hano, uTo0sI Niexkaiue nopo3ub matepuainbl A u b odpazoBanu oauH oOuUi
00beM. A 3aTeM OHU JOJKHBI ONIPEIETICHHBIM 00pa30M pacloilOKUTHCA B 3TOM
obbeme. 3HauuT, MOKHO yTouHUTH UKP.
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Bor kak yrounsuics UKP npu pemennn 3ot 3anaun B Azep0OailizkaHCKoM
00I11I€CTBEHHOM UHCTUTYTE U300pETaTEIHLCKOr0 TBOpUECTBA (00BEKTOM OBLI B3SIT
matepuai b).

Caymarens: Marepuan b cam Bie3aer B A 1 ynopsiIO4€HHAE paclionaracTcs B HEM.

[IpenonaBarenb: 31eCh ABa IEUCTBUS: «BJIE3AET» U KYyNOPSAOUYECHUE
pacrnoJiaraeTcs» - 3Ha4MT, U JABE 3aJa4H.

Cnymarens: [lepBas nerko pemaercs. UtoObl matepuan b «Bie3» B maTepuai A,
Ha0 Opocuts b B pacmuiaBnenHoe A.

[IpenonaBarens: CienoBaTeabHO, MBI MOKeM 3aHOBO chopmynupoBaTs UKP.
Cnymarens: b pa3apoOusioch, 1 YaCTUYKU CaMU PACTIOTIOKUIUCH MO TIOCKOCTSIM.

HpeHO,Z[aBaTeJIB: Ho 3JC€Ch CHOBA JABC 3aJa4H - ((p&3ﬂpO6I/ITB» H «PacCIIOJIOKUTH I10
IIITIOCKOCTAM.

Bwing Craag
h [[I]]]]]]]
L

Puc. 41. OxoHuaTenpHbIM BapuaHT mara 3-2 k 3agaye 13.

Caymarenb; PaznpoOuts nerko. MoxxHO 3apaHee HachlnaTh b B BHJie OpOLIKA.
OxonuarenbHast popmynupoBka MKP: nopomok b cam ynopsioueHHo
pacmnosoxuiics B paciuiaBe A (puc. 41)... Ho ecnu b - MmarauTHBIM MaTepuan,
MO>KHO MCITIOJIB30BaTh MarHUTHBIC CUJIbl. OHU PAcIOI0KaT YaCTULBI B
onpeneneHHoM nopsake. IIoroM paciuias 3acTeIBaeT- U 3aa4a peIIcHa.

[IpenonaBarenb: A eciii BEmECTBO b N3 HEMarHUTHOTO MaTepuana?

IToxackasku ¢ mect: Mcrionb30BaTh ONTUYECKUE CHUIIBL. .. AKyCTHUYCCKHUC. ..
QJICKTPHUYCCKHC. ..

CJIymaTeJIB: 3Ha‘-II/IT, CCThb CIICAYIOIIUC CUJIbL: DJICKTPUICCKNUC, MAIrHUTHBIC,
OIITUYCCKUC, MCXAHUUYCCKUC, AKYCTUYCCKHC, AACPHLBIC. ..

IMoacka3ka ¢ mecta: Akycruueckue! Co3aarh B COCy€ CTOSYUE BOJIHBI. YacTUIIbI
b cobepyTcs B MI0OCKOCTSIX, COOTBETCTBYIOIIMX y37aM. B mydHOCTSAX OyJEeT TOJIBKO
BEIIECTBO A. *
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DTO COOTBETCTBYET KOHTPOJIBbHOMY OTBETY: «CI1oc0o0 M3roTOBIIEHHUS MATEPUAJIOB
CJIOMCTOM CTPYKTYPBI C 3aJaHHBIM PACIIOJI0KEHUEM CII0EB, OTINYAIOLIUNCS TEM,
YTO C LEJIbIO [TOJyYEHUs] TOHKOW MEPUOANYECKON IPOCTPAHCTBEHHON CTPYKTYPhI
B3BECh YACTUIL] TYT'OIUIaBKOI'0 BEILLECTBA B PACILIABE JIETKOIIJIABKOIO ITOBEPracTCs
BO3JICVCTBUIO CTOSTYETO YJIBTPA3BYKOBOI'O IT0JIsI COOTBETCTBYIOIEH YaCTOTHI €
HOCJIEAYIOLUM YCTPAHEHUEM TOJIsl M OBICTPBIM OXJIAXK/IEHHUEM pacIliaBay
(aBTOpckoe cBunerenbeTBO No 108894).

XO,Z[ peUICHUA ATOM 3aJa49 HHTCPCCCH TEM, YTO OTUCTIIMBO IIOKA3bIBACT MCXAHHU3M
aHanu3a. B 3aJa4dec C OOJIBIIMM ITOMCKOBBIM I10JIEM ITOCTEIICHHO YMCHBIIACTCA
CTCIICHBb HCOIIPCACIICHHOCTH, N IIOMCKOBOC I10JIC CTAHOBUTCS MCHbIIC 1 MCHBIIC. B
KOHIIC KOHIIOB, BCC CBOJANTCA K BOIIPOCY: KAKUMHU CUJIAMH MOKHO YIIPaBJISITh
HCMAruuMTHBIM ITOPOIIKOM, HAXO0-

) I

nsummMcst B xuaKon cpene? CrnoskHas 1300perareibekast 3ajada mpeBpaTuiiach B
MPOCTYIO, PEIIAIOIIYIOCS Tepe0OpOM HECKOIBKUX BaPUAHTOB.

B KOHTPOJIBLHOM OTBETE COUETAIOTCS YK€ U3BECTHBIC HAM MTPUEMBI (TIPUHITHUI
JpoOJIeHUsI, MPUHITUIT AUHAMUYHOCTH) U pusnueckuit 3pPpekt, OCHOBaHHBIN Ha
MPUMEHEHUH CTOSIYUX BOJIH. DTO TUTIMYHAS CUTYaIMs: YIIPOIICHHAS 3a/a4a,
MOJIyYeHHAs B pe3yJIbTaTe aHaJIN3a 4YacTO PEIIaeTCsl MPUMEHEHHEM TOTO WU
uHOTO (u3mueckoro dpdexra.

* %k sk

EcTh n300perareabckue 3a/1auu, PEIICHHBIE TOIBKO 32 CYET UCIIOJIb30BaHUS
buzndeckux dpdexToB u sBnenunit. Bot, Hanpumep, natent I'JIP Ne 51194: nns
W3MCHECHHS TUaMeTpa JPOOMHOK UCTIOIB3YETCS BIMSIHUE JIEKTPUIECKOTO OIS Ha
MOBEPXHOCTHOE HATSHKEHUE KUKOTO METaJlIa; MEHSSI MHTEHCUBHOCTH TIOJISA,
YIPABJISIFOT TOBEPXHOCTHBIM HATSDKCHHEM, CIIC0BATEIIBHO, M pa3MEPOM Karleliek,
U3 KOTOPBIX TMOTYYatOTCs TPOOUHKHU.

Nuorna nzo0pereHre HemoCcpeICTBEHHO BBITEKAET U3 HOBOT'O OTKPBITUS. TaKOBbI
MHOT'OUYUCIICHHBIE U300PETEHUS, OCHOBAHHBIE Ha AJIEKTPOTUAPABINUYECKOM

s dexre.
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HNuoraa B n300peTeHUH UCIO0JIb30BAHO OTKPHITUE, CACIAHHOE B HE3aNaMsITHbIC
BpemeHa. Hanpumep, aBropckoe cuaetenbetBo Ne 306036: «Peiicdenep,
COJICpIKAIlUM PYUKY C ABYMsI CTBOPKAMU U BUHTOBYIO Mapy JJIsl pa3BEICHUS
CTBOPOK, OTJIMYAOUIUICA TEM, UYTO C LEJIbIO IMOBBILICHHUS TOUHOCTH
pEeryJIupoBaHUs pacTBOpa CTBOPOK OH CHAOKEH PeAYLIUPYIOIIUM 3JIEMEHTOM,
BBITIOJTHEHHBIM B BUJIE€ JIBYIUIEU-HOT'O pblYyara, OJHO IJIEY0 KOTOPOTO CBSI3aHO C
BUHTOBOU Mapou, a Ipyroe KOHTAaKTUPYET CO CTBOPKOI perichenepay.
N3o0perarens, Kak BUAUM, IPUMEHUIT PbIUar - OTKPBITHE, COBEPILICHHOE
ThICSUENIETUs Ha3aj. Brpouem, 3/1ech elile ycMaTpuBaeTcs (XOTs U TJIe-TO B
rIyOHMHE BEKOB) UCXOJHOE OTKPBITHE. BhIBaeT U Tak, 4TO UCXOAHOE OTKPBITUE HE
UMEET HU CPOKa, HU aBTOPa, HU YeTKOU (HOpMyIUPOBKHU. B3sTh X0Ts ObI aBTOPCKOE
cBuzieTesIbecTBO Ne 184219. «Criocob HenmpepbhIBHOTO pa3pyIICHUS TOPHBIX TTOPOJT
3apsanamu BB, otnuyaronuiics TeM, 4To C IENbI0 TIOTYYSHHS MEJIKUX (PpaKIui,
HEIPEPHIBHOE Pa3pyILIEHUE TOBEPXHOCTHOT'O CJIOS MPOU3BOIST
MUKpO3apsgaMu...» TyT B IEpBOOCHOBE C/ICJIAHHOE HEM3BECTHO K€M M HEM3BECTHO
KOT/1a OTKPBITHE, KOTOPOE MOKHO C(HOPMYITUPOBATH MPUMEPHO TaK: MaJICHbKHIMA
MOJIOTOK OTOMBAET MaJICHbKHE YaCTHUIIBI, OOJIBIIION - OOJIBIIHE. ..

WNHorma roBopsT, 9TO BCe M300pETeHUS (MM BCE 3HAUUTEILHBIE N300pETEeHNS)
«IPOUCXOAATY» OT OTKPhITUN. ECiin MOHUMATh TEPMUH «OTKPBITHE)» TaK, KaK OH
TPaKTyeTCs B U300pETaTENbCKOM MIPaBe, MOXKHO Cpa3y MPUBECTH MHOKECTBO
U300pETEeHUI, HE CBSI3aHHBIX C OTKPBITUAMHU U B TO K€ BpeMsi O€CCIIOPHO
3HAYUTEIBHBIX U opuruHaiabHbIX. Hanpumep, matent CIIIA Ne 3440990: kopabib
COCTOUT U3 OT/ICJIbHBIX B3aUMO3aMEHIEMBIX OJIOKOB - «XOJ0BBIE» OJIOKU HE
MIPOCTAMBAIOT B OKUJIAHUU PA3rPy3KU-TIOTPY3KH «TPY30BbIX» 010K0B. Unu
aBTOpCcKOe cBUAETENBLCTBO Ne 305974 mpon3BOAUTENIBHOCTD CTaHa,
U3TOTOBJIAIOIIETO MHOTOCJIOMHBIE CIH-PAbHOILIOBHBIE TPYObl, TMMUTHPOBAIACH
IIPOU3BOAUTEILHOCTBIO CBAPKH; MPEJIJIOKEHO JIMIb CIETKa - B HECKOJIBKUX TOYKaX
- IPUXBATHIBATh IIIOB CBAPKOM, a 3aT€M CHUMAaTh TPYyOy CO CTaHa U MPOU3BOIUTH
IUIOTHYIO CBAPKY BHE CTaHA, HE 3aJIePKUBasi U3TOTOBJICHHUE CIEAYIOICH TPYOBbI.
TyT He ucnonb3oBanbl puznyeckue YPPEKTHI U IBICHUS, XOTS U300PETATETHCKHIMA
MOAXOJ K PEUICHUIO 3a/1a4d BUJICH BIIOJIHE OTUYETIIUBO.

CymiecTByeT U MPOTUBOIIOJIOKHAS TEHICHIIUS CY3UTh TPYIITY U300pETCHUIH,
OCHOBAaHHBIX Ha Pu3nueckux dhPexTax: K ITOU rpyIre OTHOCIT TOJIbKO TaKHE
M300peTeHMsI, KOTOPHIC HEMTOCPEICTBEHHO BBHITEKAIOT M3 HEAABHO OTKPBITHIX (WIIH
CTapbhIX, HO HEOOBIYHBIX, MAJION3BECTHBIX ) 2(P(HEKTOB.
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O6a yxnona omu604Hbl. «Puznyeckue N300pETECHHSD MPEACTABISIIOT COO0M
3HAYUTEIbHYIO0, HO HE €AMHCTBEHHYIO Ipynity. Cerojs emie HeT BO3MOKHOCTH
TOYHO ONPEJEIUTh TEPMUH «(PU3HUUECKUE N300peTeHUsD (TIPaBUIIbHEE:
N300peTEeHMs], HEITOCPECTBEHHO OCHOBAaHHBIE HA (u3nuecKkux 3ddexrax nu
SIBJIEHUSIX ), HO 3TO HE OTMEHSET HEOOXO0AUMOCTH U3y4yaTh TaAKHE U300pETEHUSI.

duznueckre 3PPEKThl U ABICHUS - KOCTIK TOM caMoi (PU3UKH, KOTOPYIO
COBPEMEHHBII U300peTaTellb rojlaM1i U3y4yaeT B IIKoJe U B uHcTuTyTe. K
CO’KaJICHUIO, N300peTaTeIbCKOMY NMPUMEHEHUI0 GU3UKHN TaM He yyart. [loatomy
dbusnueckue sBICHUS, 3aKOHBI, YPHEKTH XOTA U JISKAT B MAMATH MHXEHEPa, HO
IUIOXO CTBIKYIOTCS ¢ HHpOpMaIeit 06 n3odperarenbckux 3anadax. Mzobperarens
JEPKUT B pyKaxX CBSI3KY KJIIOUEH, HO HE yMeeT (He 00ydeH) OTKPBIBATh 3TUMU
KITIIOYaMH XUTPBIE - C CEKpeToM! - 3aMKH M300peTEeHUI: MHOT/1a HAyTa
nepedupaeT K049, UHOT/IA, MPAaBUIHHO BBIOpaB KIIH0Y, HE TaK €ro BCTABIISIET - U
3a BCE 3TO PACIUIAYMBACTCA MOTEPSIMU BPEMEHHU.

N3o0perarensM Hal0 MPUCMATPUBATHCS K JaBHO 3HAKOMBIM 3 PekTam u
SIBIICHUSIM, TIPUYYasICh BUACTh B HUX pabOYne HHCTPYMEHTHI JIJI1 TBOPUECKOTO
penieHus: n300peTaTeabCKUX 3a/1a4. 3HAHUA B 3TON 00JaCTH HA/10 TOCTOSIHHO
MOTIONHSATh, TOTOMY YTO YHCIJIO OTKPBITHIX 3 (HEKTOB U SIBICHUI OBICTPO pacTeT,
Jla ¥ CTapble MaJIOM3BECTHBIE Y(DPEKTHI BCE YaIlle U Yallle MepexosT B pa3psi
JNEUCTBYIOIINX.

Xopo1o ObI UMETh TaOJIUILY, TOKA3bIBAIOIIYIO - B 3aBUCUMOCTH OT OCOOCHHOCTEM
3a7a49u - 3P PEKThI U ABICHUS, KOTOPbIE MOKHO UCTIOJIB30BaTh B TAHHOM
KOHKpETHOM citydae. PaboTta B 3ToM HanpaBieHuu Beaercs OO01mecTBeHHOM
naboparopueit Metoauku nzooperarennsctsa npu L{C BOUP.

P en1 ed ue 3amaun 14

2-3. Jlana cucreMa u3 TpyOOIpoOBO/Ia, HACOCOB, KUAKOCTEH A u b, nBIKyIIIMXCS
10 3TOM TpyOe, U pazaenuTes, Haxoadaierocs Mexxay A u b. Paznenurens He
IPOXOJIUT YEPE3 HACOCHI, YaCTO 3aCTPEBAET B TPYOONPOBOJE.

2-4. a) Paznenurelnb.

6) TpyOomnpoBo, Hacocsl, xkuakoctu A u b. (TpyborpoBo 1 HaCOCHBIE CTAHITUN
y’Ke TIOCTPOCHBI, MEHSATh UX TPYIHO.)

58

2-5. Paznenurens.
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3-1. Paznmenurens cam JIETKO MPOXOJUT YEPE3 HACOCHIL.

Paznenureny, Jierko Npoxoasiline Yepe3 HaCOChl, U3BECTHBI- ATO JKHUJIKUE
pa3lieNuTeNy, HO Y HUX CBOM HEJIOCTATKU: KUJIKUE PA3CIUTEIN TPYIHO OTACIUTD
B KOHEUHOM MYHKTE TPYyOONpoBoa. Mbl B3sUIM MPOTOTUIIOM TBEP/IbIE
pa3enuTenu - U cy3uiu 3agaqy. Ho 6paTh B kauecTBE MPOTOTHUIA TOJBKO KUIKHE
pa3IeIUTENIN TOXKE HEJIB3S - MBI PUJIEM K BBIBOJTY, UTO HAJI0 MPUMEHUTH TBEPIbIC
paznenutenu. Ha mare 2-3 Hago Obulo ykazath 00a TUMa pa3ienuTenei.

2-3. lana cucrema u3 TpyOOINpoBoa, HACOCOB, XXUAKOCTENH A U b, nBHKymmxcs
10 3TOM TpyOe, U pa3feiuTesiel - TBEPAOTrO WU KUIKOTO0. TBep/Iblil pa3neauTeb
HE TIPOXOJIUT Yepe3 HACOCHI, a KUJKHUM IJI0XO OTJEISETCS B KOHEYHOM ITYHKTE.

Teneps 3agaua copmynupoBana TouHo. bosiee Toro, B ycnoBusix 3aauu
OTUYETJIMBO YKa3aHO POTUBOPEUHE: HA TPACCE JIYUIIIE UMETh KUKHUM
paszenuTeNb, a B KOHEUHOM MYHKTE TBepaAbii. CienoBaTenbHo, O0BEKT JOIKEH
MEHSTHCS

p nporecce paboTbl. ITO y>K€ 3HAKOMBII HaM MPUHIUI AHHAMHU3AIUH (IIpHEM
15). I[lyctb paznenurens B TpyOOnpoBoie OYAET KUAKUM, & Ha KOHEUHOM ITYHKTE -
TBEpbIM WK Ta3000pa3HbIM. [locnenHee naxe ynoOHee: nonas B pe3epByap
(TaBIEHHE TaM MEHbIIE, YeM B TPYOONPOBOE), pa3ACIUTENb ¢aM YHIET U3 HETO.
CMelrBanue pa3ieauTes ¢ HeQThIo epecTaeT ObITh onacHbIM. I1ycTh
pa3zieauTeNb K KOHIY IyTH CMEIIaeTcsl C HePTEeNpOayKTaMu JaKe B 3HAUUTEIbHON
Mepe, BCE paBHO IIOTOM OH IPEBPATUTCS B ra3, U €ro JIerko 0yaeT cooparts.

Wnes pewenus ectb. Tenepb Hano chOpMyIUpOBaTh TPEOOBAHUS K BEILIECTBY
pazenuTestst. 9TO BEIECTBO JOJIKHO:

HE pacTBOPATHCA B HEPTENPOIYKTaX;
OBITh XMMUYECKH MHEPTHBIM 10 OTHOLIEHUIO K YIIJIEBOJOPOIAM;

UMETB (B KUJKOM COCTOSIHUH) TUIOTHOCTbB, IPUMEPHO PABHYIO INIOTHOCTH
NepeKayuBaeMbIX HEPTEIPOTYKTOB;

HE 3aMep3aTh PU TeMIEpaType Mo KpaitHeit mepe a0 -50°;
OBITH 0€30TaCHBIM U JICIIIEBBIM.

[To cipaBOYHUKY HETPYIHO OOHAPYKUTh, UTO JIyUIlI€ BCEro JJI 3TOU Lenu
HOJXOJUT aMMHAK: OH HE pacTBOPSETCS B HEPTENPOAYKTAX U HE B3aUMOJAECHCTBYET
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C HUMH, UMEET TpeOyeMyI0 MIIOTHOCTh, JIETKO CXKIDKAeTCs, He 3aMmep3aeT 10 -77°.
Kuakuit aMmmuak J0CTaTOYHO JEIEB, €r0, HAPUMEP, IPUMEHSIOT B CEJIbCKOM
X0351UCTBE JUIsl yIOOpEHUs TOYBBHI.

HAYYHASA OPTAHU3ALIMA TBOPYECTBA

PaccmarpuBast xoa penieHus 3a1ad, Mbl OCTaBJISUIA [TI0KAa B CTOPOHE BOIIPOCHI,
CBSA3aHHBIE C MIPEABAPUTEIILHON TBOPUECKOW MOATOTOBKOM M300perarens. Mexny
TEM X0/l PELICHHUsS BO MHOT'OM 3aBUCHUT OT 3TOM MoAroToBKU. [Ipyn aHKeTHBIX
omnpocax nzolperarenell 0OHaApYKUBAETCS XapaKTepHasi OCOOCHHOCTh: YeM
onbiTHEe | n300peTaTesb, TeM 0OCTOSITENIbHEE €r0 OTBETHI O MTPEABAPUTEILHON
MOJITOTOBKE K PEIICHUIO N300peTaTenbCcKuX 3a1a4. BoT, HanpuMep, 4To TOBOPUT B
aHKeTe JIbBOBCKHI n300peratens B, SIxuMoBuy, nmeronuit 23 aBTOPCKUX
CBUJIETENBCTBA!

— Heo6xoaumo 3apaHee BecTH O00P pa3IuUYHbIX HHTEPECHBIX KOHCTPYKLHUH,
CIIoco0O0B, YCTPOMCTB U T. 1. DTO 3a/1eJ1 0e3 oNpe/eICHHON TTOKa eI,
HakKoruieHue GakToB, onbiTa. O0s13aTENBHO HYKHO U3Yy4aTh JUTEPATypy, HE
OTHOCSIIIYIOCS TIPSIMO K TBOEH criennaibHOCTH. Tak, MalTMHOCTPOUTENSIM HAJI0
3HaTh BOOOILIE MaCCOBOE MPOU3BOACTBO (IOJUTPAPUIO, KOHIUTEPCKYIO TEXHHKY,
00yBHOE IPOU3BOJICTBO), & TAKXKE IIEKTPOTEXHUKY U FJIEKTPOHHKY.

W3ydeHne TBOPUYECKOr0 MpoLiecca Mbl Ha4alli € IJIaBHOTO- C PalliOHAIBHOM
CUCTEMBI peuieHus 3a1ay. Tenepp, pa300paBIIUCh B «TEXHOJIOTUU TPOU3BOICTBA
HOBBIX TEXHUYECKHUX UJI€H, Mbl 3aHOBO MPOCIEAUM BECh TBOPUECKUN ITPOLIECC U
IPEKJEe BCETO OCHOBHbBIE HAMPABJICHUSI IPEABAPUTEIBHON TBOPUECKON
HOJTOTOBKH.

I/IsyanL «BCOAYIOHUC) OTPACIIN TCXHUKHU

CnoBo «BCAYIIHUCH B3ATO B KaBBIYKHU [IOTOMY, UTO B I/I306peTaTeJ'IBCTB€ 9TO
ITOHATHUC OTHOCHUTCIIBHOC. Ka}KILaH oTpaciib ABJACTCA OJHOBPCMCHHO U BCI[YH_ICIZ
(HO OTHOIICHHIO K O~

HUM OTpACIIsIM TEXHUKHU) U BeZOMOM (110 OTHOIIEHUIO K Apyrum) MHoraa
B3aMMOOTHOIICHHS MEX/y OTPACIsIMU OOJIee CIOXKHBI: OJJHA U Ta K€ OTPACIh
OKa3bIBAETCA B YEM-TO BEAYIEH OTHOCUTEIIBHO APYIOM, a B UEM-TO BEIOMOU. Taxk,
MAIIMHOCTPOEHHUE- BEAYIIAsl OTPACIIb 10 OTHOLICHUIO K CTPOUTEIBHOM NHIYCTPUH,
KOIJla peub UJIET 00 ypOBHE OpraHM3aluy MPOU3BOJICTBA, TEXHOJIOTUH,
MPOU3BOJIUTEIILHOCTH TPyAa™® BCE 3TO B MATMHOCTPOCHUU BHIIIIE, YEM B

CTPOUTCIILCTBC. Ho B ucnone3oBanuu MNpCABAPUTCIIbHO HAIIPSKCHHBIX
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KOHCTPYKLII/Iﬁ CTPOUTCI/IbHAA TCXHUKA HAKOIIHUJIA TaKOU OIIBIT, KAKOI'O
MAallIMHOCTPOCHHUC €€ HC NMCCT.

N3o00peTarennto HEOOX0AMMO U3y4aTh BEAYLIUE OTPACIIH, UX TJIABHBIE (C
MU300peTaTeNbCKON TOYKU 3PEHUS) JOCTUKEHUS, TEHCHIINH, HOBBIE METO/IbI
WNnaue roBopsi, n300peTarens JOKEH MOCTOSHHO CIEIUTh 33 TeM, KaKHe 3a7auu
CETO/HSI PEIIAIOTCS B BEyIIel OTPaciii TEXHUKH, TOTOMY YTO 3aBTpPa CXOJHbBIE
3aJ]a4u MOT'YT BOSHUKHYTh U B TOH OTPaciH, B KOTOPOil OH paboTaer.

I/I3yanb «BE€AOMBIE» O0TPAC/IN TCXHUKHU

Hwu B ogHOIT 13 aHKET M300peTaTenu He HAMMCAIH O TIPEIBAPUTEIHLHON MOTOTOBKE
B 3TOM HAIIPaBJIEHUH, U 3TO, Pa3yMEETCs, HE CIIy4ailHO. 3HAHUE «BEAOMBIX)»
oTpacJieil TeXHUKHU HY>KHO TJIaBHBIM 00pa3oM ISl CHHTETUYECKOU CTauu
TBOPUYECKOTO MPOIECcca, KOTOPOil n300peTaTer OOBIYHO YEISIOT HEJOCTATOYHO
BHUMAaHMUSL.

B BetomMbIX OTpacisix HanOOJBIIMI HHTEPEC I U300peTaTesl MPEeACTaBISIOT
camble OoTcTarolue yyacTku. Uem yuiie u3o0perarTenb 3HaeT 3T OTCTArOIINE
YYaCTKH, TEM LIUPE OH MOXKET UCIOJb30BATh HOBYIO TEXHUYECKYIO UJIEIO,
NOJIYYEHHYIO B pe3yJIbTaTe PELICHUS 3ada4H.

Kpowme Toro, n3ydeHue Be1OMbIX OTpacieil TEXHUKU 00JIerdaeT onpeesieHue
oOIIMX TEHAECHLUUN TEXHUYECKOTro nporpecca. «Beaymiue» u «Be1oMble» OTPaCiIH -
3TO Kak ObI JBE€ TOUKH, YEPE3 KOTOPHIE MOKHO IIPOBECTH TOJIBKO OJIHY HPSIMYIO,
TOYHO OINPEAEIAIONIYIO HAIPABJIECHNE PA3BUTHS TEXHHUKHU.

CoOuparthb cBeieHHs 0 MPUEMaX pelleHNs] TEXHUYEeCKHUX 33/1a4, (PU3nYeCKUX
3(pPexTax, HOBBIX MaTEPHAIAX H T. 1.

MBI T03HAKOMWINACH C COPOKA OCHOBHBIMU IIPUEMAMH YCTPAHEHUSI TEXHUYECKUX
nporuBopeurii. Hetpy1HO 3aMEeTHUTbh, YTO 3TU IPUEMBI COCTABJIISIOT MAPBI KITPUEM -
oOpaTHbIil mpuem». CkaxkeM, IPUHUMUI APOOJIeHHS - U 0OpaTHBIN eMy IPUHIUI
00bEIMHEHNST; IPUHUUIT HEMPEPHIBHOTO JEHCTBUS - U MPUHLIUIT UMITYJILCHOTO
(nepuoguueckoro) aeicteus. Cpazy BO3SHUKAET MbICIb: a HEJIb35 JIU ITOIOJHUTh
CIIMCOK IIPUEMOB, OTHICKAB HEJJOCTAIOIIHUE MTOJIOBUHBI ap? JlomycTuM, NpUHIUITY
IIPOCKOKA JIOJDKEH COOTBETCTBOBATh AHTUIIPUEM, KOTOPBII MOKHO Ha3BaTh «HA
LBINIOYKAX»: BPEIHBIE WIH OIIACHBIE CTAJIMHU IIpOLiecca HAJI0 IPEOJ0JIEBATh
3aM€JUIEHHO, OCTOPOKHO.
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Tyt Hazmo emie pa3 MOAUYEPKHYTH: TaOIHIIA, KOTOPYIO MBI HCIIOIB30BAIN, HOCUT
o0LIEeTEeXHUUECKUH (TOUHEE - CpEeAHETEXHUYECKHIT) xapakTep. OTpacieBbix
aJITOPUTMOB TIOKa HET, MO3TOMY M300peTaTeNb - B 3aBUCUMOCTH OT €T0
CHEIMAIBHOCTHU- MOKET CKOPPEKTUPOBATH CIIMCOK OCHOBHBIX ITPUEMOB: KaKue-TO
N00aBUTh, KaKue-TO yOpaTb. DTO CyLIECTBEHHAs YaCTh NIPEABAPUTEIbHON
TBOPYECKOH MOArOTOBKH. YTOOBI CKOPPEKTUPOBATH IPUEMBI IPUMEHUTENBHO K
cBoeH npodeccuu, H300peTaTENIO MPUIALSTCS IEPECMOTPETh CBOM TBOPUCCKHUI
OTIBIT, pa300paThCsl B HEM, HABECTH MOPSIOK.

Heckonbko cioxxHee 00CTOUT IO C CaMOCTOSITENbHOM KOPPEKTUPOBKOM
Tabauukl. He cnemmre 3anuckiBaTh Ha IEPBOE MECTO B COOTBETCTBYIOIIUX
KJIETOYKAaX HOBBIE PUEMBI, KOTOPBIE MOKAXYTCA BaM CUJIbHBIMU. Takue nmpueMsl
Jy4Ill€ 3aMUChIBATh MOCIE TE€X, KAKUE yXKe eCTh. 1 #ulib MOTOM, KOTJa IpaKTUKa
penieHust MHOTHX (IO KpalHe Mepe - eCAaTH) 3a7a4 NOATBEPAUT CHIIYy HOBOTO
[IpueMa, IepEeHOCUTE €ro Ha IIEPBOE MECTO.

Mo3kHO MOMOJHATH HAOOP MPUEMOB U HE MEHSIS TaOJUIlY: MPOCTO 3aMUCHIBAThH
OIS CUIIbHBIE (TO €CTh HOBBIE U YJauHble) UaeH. B 3TOi KHHUre mpUBEIEHO B
obeit cnoxuocTu cBbiie 150 mpumepos. Eciau Takux npumepos Oyaet 250- 300,
TO KaX/1asi 4YeTBepTas 3a/1aua «caacres 0e3 00s»: BbI MoAOEepeTe MoUTH TOTOBOE
pemenue. (Pazymeercs, mpuMepsl TOJKHBI OBITH Pa3HOOOPa3HbIE U
OpUTHHAIBHBIC. A TJIaBHOE, OHU JIOJDKHBI COJIEPKaTh XOTSI ObI HAMEK Ha KaKOW-TO
Oonee ninu Menee oomwmii npuHImn) Mmes kaproreky Ha 500-600 mpumepos,
MOXHO MPUCTYNATh K PEHICHUIO 3a]1ay C TBEP0i

YBEPEHHOCTBIO B TOM, YTO Bbl OBICTPO HaileTe MPABUIIbHBII OTBET.

Het Heo6xoanmocTu 0e3rpaHMYHO yBEIMUMBATh KOJUIEKLIMIO TpuMepoB. Koraa nx
Haoepercs 300-400, ocHOBHOE BHUMAHHE HAJI0 IEPEHECTH Ha MOBBIIICHHE
KayecTBa MPUMEPOB. 3aMEHANTE MPUMEPHI AaHATIOTUYHBIMU, HO 00JI€€ YETKUMHU.

HcTouHnky npuMepoB - TaTEHTHBIE MaTepUallbl, TEXHUYECKAs JINTEpaTypa,
YKypHaJbl (ClIeHUaIbHbIE U HAYYHO-TIONYJIIPHBIE), Ta3€Thl, IPOU3BOJCTBEHHBII
OIIBIT U T. 1.

59
CJienuThb 32 MAaTEHTHOM JIMTEPATYpPOil

HckmounTensHO BaXKHYIO POJIh B TIPEIBAPUTEIHHOM MOATOTOBKE M300peTaTes
UTPaeT U3y4YEHNUE NATEHTHOMN JIUTEPATYPHI.
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Ectb nBa cioco6a paboTsl ¢ maTeHTHO nuTepatypoil. [IepBeIif COCTOUT B TOM, UTO
K MaTeHTaM 00palllaroTcs mocie Beioopa 3agaun. Tak paboTaroT MHOTHE OTILITHBIC
uzobperarenu. [Ipu BTopom crniocobe nmareHTHas JuTeparypa

IPOCMAaTPUBAETCS CHCTEMATHYECKH, BHE 3aBUCUMOCTH OT 3aJa4, HaJl KOTOPbIMU
paboTaeT u300peTaTeb; epesl pelieHneM KOHKPETHOH 3aaun n300peTaTesb
JIOTIOJIHUTEIHHO 3HAKOMUTCS € COOTBETCTBYIOLIMMHU pa3jiejaMH MaTeHTHON
JUTEPaTYPHI.

VY nepBoro crocoba BaxkHasi, HO y3Kas I1€JIb: M30¢KaTh 3aTPaThl CUJI M BPEMECHH Ha
N300peTeHHE yKe N300PETEHHOTO.

Bropoii criocob (pekomeHyeMbli Teopuel n300peTaTesibcTBa) MpeayCMaTpruBaeT
MHOTOLIEJIEBOE UCI0JIb30BAHUE TATEHTHOW JIUTEPATYPBI.

UreHre TaTeHTHOH JINTEPATYPHI TOBHIIIAET

TBOpUYECKOE MacTepcTBON300peraresns. Onucanusi U300pETEHHI - ATO, B
CYIIIHOCTH, TEXHUYECKHE 33/1a41 U yIauyHbIe, a UHOT/Ia HE OUYEHb YaUHbIC OTBETHI
Ha HUX.

W3 MHOTO0OpPa3HOI MATEHTHON JTUTEPATyPhl HAUOOJBIITNI HHTEPEC C ITOM TOUKH
3pEHH MPEACTABIISAET BBIXOAAIIUI TP pa3a B Mecsll OroiuieTeHb « OTKPBITHS.
N3o6perenus. [Ipombinuiennsie 00pasubl. ToBapHbIe 3HAKM». B KaxkioM HOMEpe
OroJuteTeHs COOOLIAETCS O COTHSAX PA3IMYHBIX U300PETEHUH, MPUYEM IO MEHBIIIEH
Mepe JIBa-TPU U3 HUX MOTYT Obnp MPUOOILIEHBI K KOJJIEKIIUU IPUMEPOB.

PerynspHo npocMaTpuBas 010JI€TEHb, U300pETATENb MMOIYYaeT IPEICTABICHUE O
TEH/ICHIIUAX Pa3BUTHS TEXHUKH,

3HAKOMUTCS C JOCTUKECHUSMHU PA3JIMYHBIX OTPACIIEH - CIIOBOM, OTUYETIIMBO BUAUT
MEPEAHUN Kpall TEXHUYECKOW MbICiIM. HakoHel, maTeHTHas iureparypa -
OTJINYHBIA TeMHUK. OHa J1aeT LIECHHYI0 HHPOPMAITUIO O TOM, KaKue MMEHHO 3aJjauu
IPUBJICKAIOT ceiiuac BHUMAaHKUe U300peTaTesie U Ha KaKOM YPOBHE OHH
pelarTes.

CrenuTsp 3a JUTEPATYPOii 10 TEOPUH H300PETATETHCKOI0 TBOPYECTBA

CrnenuanbHas JuTepaTypa no TeOpur n300peTaTenbCcTBa €lie OUeHb HEBEIUKa, HO
€CTh HEMAJIO KHUT U CTaTE€M, B TOM WJIM MUHOU MEpE 3aTParuBarOlIUX OT/IEJIbHbBIC
BOIIPOCHI TEXHOJIOTUU TBOPYECTBA.
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N300peTarenbckoe TBOPUECTBO - CIIOKHBIN MPOLIECC, U HE YAUBUTEIBHO, YTO
BBICKa3bIBaHUS, CBA3aHHBIE C HUM, OBIBAIOT U IITyOOKUMHU, MPAKTUUYECKHU LICHHBIMH,
OBIBAIOT U MOBEPXHOCTHBIMU, & TIOPOM U SIBHO OLTMOOYHBIMH.

Bort, Hanpumep, cTaThs kaHAUMAaTa TEXHUYECKUX HayK A. CTyneHnoBa
«Texnonorus» TBopuecTBar 1. [lo3unus aBropa npeaenpHo npocra: «Hukakas
IPYAUIIMS, HUKaKOe 00yUeHHE HE BO3MECTST 3/1€Ch OTCYTCTBHUE TalaHTa.
Hanpumep, ecniu 6b1 ['ay He M3MEHUIT U3BECTHBIN PYYHOMU 11I0OB Ha HOBBIN B JIBE
CTPOYKH, TO HE Obl1a OBI-M300peTeHA MIBEITHAS MAllIMHA B TOM BHJIC, KaK MBI €¢
3Haem». Utak, He ponuck ["ay - He ObUTO ObI COBpEMEHHOM mIBeHON MamuHkbI. [1To
aToi noruke 6e3 ['yrernbepra u demopoBa, KOHEYHO, HE U300pETH OBI
KHHUTOTICYAaTaHNE, a KapJaHHBIN ITOJIBEC BOOOIIE Ty/I0M BOIIIET B TEXHUKY, HOO €T0
n3o0peTaTesb €/1Ba HE yMep B JIETCTBE.

He comueBaroch, uTo mo100HBIE BEICKAa3bIBAHUS OYIyT MOMAAAThCS €IIe HE pas.
Ente vame OyayT BCTpedaThCsi BhICKA3bIBaHUSI MEHEE KaTETOPUYHBIC, HO
IIPOBOJISLIUE TY € MBICIIb O HEIO3HABAEMOCTH TBOPUYECKOIO Ipoiiecca. Bee paBHO
HAJ0 YUTATh U TAKUE CTAThU: B HUX TOXE OBbIBAIOT MHTEPECHBIE U MOJIE3HbIC
IPUMEPHI.

Oco0oe BHMMaHHE HaJ10, KOHEUYHO, 00palllaTh Ha JIUTEPATYPY, OTHOCALLYIOCS K
METO/10JI0TUHU TBOpUecTBa. OJJHAKO OTHOCUTHCS K 3TUM MaTepuaiaM HY>KHO
kputrdecku. Jleno B Tom, uTo moBoJibHO yacTo 32 HOBOIii TepMuHoIoTHEH
CKPBIBAIOTCS CTapbie MbICTH. AMepukanckuii pusuk Jxon ITupc

OJIHaX/1bl HEe 6e3 ropeun 3aMeTni; « MHOW IPOYUTAHO IO TEOPUU UHPOPMALUU U
IICUXOJIOTMU 3HAYUTENIHO OO0JIBIIE TOTO, UTO Sl MOTY U JIaXKe€ X04y BCIIOMHUTH. B
OOJIBIIMHCTBE CIIy4aeB 3TO OBLIM MPOCTO MOIBITKU CBS3aTh HOBbIE TEPMUHBI CO
CTapbIMH U TyMaHHBIMU HesMU. OU4EeBHUIHO, aBTOPHI 3TUX padOT HAAESITUCH, YTO
YKOHTJIUPOBAHKE HOBBIMU TEPMUHAMU KaK MO0 MAaHOBEHUIO BOJIIECOHON MaJOUKH
IIPOSICHUT BCE CMYTHOE U HEMOHATHOE». JTHU CJI0BA, K COKAJIEHUIO, B IIOJIHOW Mepe
MO>KHO OTHECTH M K HEKOTOPBIM KHUT'aM 110 METOA0JI0rnu TBopuecTsa. Crapblil
METOJ «IIp00 M OIIMOOK» 3a4acTyr0 MPENOJIHOCUTCS B HOBOM, apXHUCOBPEMEHHOM
OJleXKIE.

Eme B Hauane Hamero cronetus Gppaniry3ckuid matematuk Aupu [Tyankape
nucan: «5 mpuberny k nmpoctomy cpaBHeHHUIO. [IyCcTh aeMEeHTHI HAIMX Oy ayIITUX
KOMOUWHAIIMN TTPEICTABIAIOT COO0I HEUTO TOX0XKEE Ha KPIOUKOOOPa3HbIE aTOMBI
Omukypa. Toraa Bo 3peMsi OTHOTO OT/IbIXa yMa 3TH aTOMbI HETIOJIBMKHEI. .. B

NEpUO HEBUIUMOM OeCCO3HATENbHONU PabOThl HEKOTOPHIE U3 ATOMOB YKE. ..
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MYIIEHbI B ABUKEHUE.,, TOJOOHO ra30BbIM MOJIEKYJIAM... TENEPh UX B3aAUMHbIE
CTOJIKHOBEHHSI MOT'YT MOBECTH K 00Opa30BaHUIO HOBbIX KOMOUHAIMIL. .. M Tak Kak
Hallla BOJIsl BIOMpasia aTOMbI HE CIIy4aliHO, a MPecieoBajga COBEPIIEHHO
OIpEICNICHHYIO 11€JIb, TO B UUCJIE MOOMJIN30BAHHBIX AJIEMEHTOB OYyAYT... T€, OT
KOTOPBIX €CTh OCHOBAHUE OKHUJIaTh UCKOMOI'O PEIICHUS

Kak Bugute, TyT TEOpUs «IIp0o0 ¥ OMIMOOK» H3yaraeTcs 6e3 kamyiiska U Jaxe ¢
HEKOTOpbIMU TIonpaBkaMu: [lyankape moguepkuBaeT, 4To MpoObl BEyTCs HE
CJy4ailHO. A BOT YTO TOBOPUT COBPEMEHHBIN aMEPUKAHCKU 1cuxoior Jloypen
®orensb: «IIponecc n3o00pereHus y 4eloBeKa sSBISETCS pe3yIbTaTOM COUETAHUS
BHYTPEHHETO IIIyMa B MO3TY C TIIATEIbHBIM J€TyKTUBHBIM IMIOMCKOM,
HaIlpaBJICHHbIM Ha ONPEIEIEHUE TOTO, KAKOM U3 TEHEPUPYEMBIX PE3YJIHTATOB
NOJJIEKUT HEMEIJIEHHOMY MCIOJB30BAHMIO (T. €. KAKOW U3 pe3yJIbTaToOB
YAOBJIETBOPSIET OTPAHUYCHUSIM, HaJlaraeMbIM HEOOXOUMOCTBIO)»2.
TepMmuHONIOTUs, KaK BUIUM, COBPEMEHHAs!, HA YPOBHE KHOEPHETHKH, & MBICITh
ctapasi. Mo3r reHepupyeT pa3Hble CilydalHble UJIeU (IIyMBbD»), a YEJTOBEK
0TOMpAET TO, YTO TOJUTCHL. ..

Xo4eTcs HaJIeSIThCS, YTO YUTATENIb CMOXKET Pa3TJIsAIeTh CTapble TEOPUH, KaK Obl
MOJICPHUCTCKU OHM HU BBIJIsENH. He moggaBaiTeCch TMIHO3Y TEPMHUHOB,
WIIUTE MBICJIM, CTOSIIIIAC 32 TEPMUHAMU. Y HAC €CTh HAJIC)KHBIA KPUTEPUH -
MIPaKTUKa. XOPOIIU T€ TEOPUH U METOIbI, KOTOPHIEC IOMOralT B

padore, OpraHU3yIOTMBbIC/Ib, JAIOT PEATbHBIC PE3YJIHTATHI.

HakanmBaTth OIBIT pelIeHns yueOHbIX 3a1a4

Pemas 3amauy MmeToiom «1po6 u ommboK», H300peTaTenb OMUpPaeTCs Ha
IIPEALIECTBYIOIINN OIBIT: IPUIIOMHUHAET MOX0XKHUE 3a1a4X U3 CBOCH IPAKTUKH,
oOparaercst K TaTEHTHOM MH(POpPMaLIUHU, MTOJIb3YETCS CBEACHUSMU U3 HAYYHO-
TEXHUYECKOU JIMTEPATyPhl U IPOU3BOACTBEHHOM IIPAKTUKHU. B 3aBHCcUMOCTH OT
YPOBHsI, HA KOTOPOM pEIIAETCs 3a7a4a, TYT BO3MOXKHBI TPU CIIyvas:

1. Ha nepBoM ¥ BTOPOM YPOBHSIX NPEAIIECTBYOIIMNI
OTIBIT MOMOTaeT U300peTaTeIo.

2. Ha TpetbeM ypOBHE IPEALIECTBYIOIINN OIBIT B CPEJHEM HEUTpAJICH: HA
HVDKHUX ITOAYPOBHSIX TPETHETO YPOBHS OH €I1I€ B KAKON-TO MEPE IMOJIE3EH, Ha
BEPXHUX NOAYPOBHAX OH HAYMHAET OLTyTUMO YBOJHUTH B CTOPOHY OT PELICHHUS.

256



3. Ha yeTBepTOM M IATOM YPOBHSX NPEALIECCTBYOIIUN
OMBIT MeIaeT U300peTaTello, HapaBisis MPoObl IO BEKTOPY UHEPLIMU B CTOPOHY
OT pELLCHUS.

Cwmbicia APU3 B ToM, 4TOOBI 1aTh H300peTaTE/II0 ONBIT, MTOJIC3HBIN U HA
BbICIINX YpPoBHAX. MHaue roBops: APU3 nomxeH nenate MpIIUIEHUE
TaJIAHTJIUBBIM, TOJKEH /1aBaTh YIPABJISEMYI0 «KMHTYHIHIO», 3AKOHOMEPHO
HOSIBJIAIOILYIOCS ¥ HaJlexHO paboTaromtyro. Ha ato Hauenens! Bce yactu APU3, B
0COOEHHOCTH - €ro HH(GOPMAILIMOHHBIE 3JIEMEHTHI (MIPUEMBI, TaOIUIA TIPUMEHEHUS
npuemoB). Eciu mpocToii THYHBIN ONBIT U300peTaTeliss 0OBIYHO BEIET K PEUICHUIO
HU3ILIEro YPOBHS, TO KOJUIEKTUBHBIN H300peTaTEIbCKUNA ONBIT, IEpepadOTaHHBINA U
CKOHLEHTpUpOoBaHHbIA B APU3, mo3BossS€T NOMydaTh perieHus: 00aee BBICOKUX
YPOBHEM.

Opnaxko B npouecce nsyuenuss AP13 y nzodperarens NosiBIsIeTCS HOBbIN JTUYHBIN
OMBIT, OCHOBAHHBIN Ha PELIEHUH Y4eOHBIX 3a/1a4, Ha pa300pe pa3IMuHbIX
IPUMEPOB M T. 1. DTOT apU3HbBIN ONbIT, HACHIILEHHbIN CUIIBHBIMU
U300peTaTeNbCKUMHU UJESIMU U HE OMEPTBIIEHHBIN OTPAacIE€BbIMU PaMKAMH,
CIOCOOEH ITOMOraTh U Ha BBICIIUX YPOBHSX.

[lcuxonornyeckas uHEpIUS, JIeTaro1Iast OObIYHBIHN JIMY-

HBI OMBIT BPEIHBIM MPU PEIICHUHU 3a/1a4 HA BBICIIMX YPOBHSX, CTAHOBUTCS
MOJIC3HOM TMPHU UCIIOIb30BAaHUU APU3HOTO OMbBITA: B ATOM CJIy4ae BEKTOP UHEPIIUU
HaIpaBJIeH KaK pa3 B CTOPOHY CHIIbHBIX pelieHuid. MOKHO cKa3aTh Tak: MPOCTON
JIMYHBIN OMBIT MOJICKA3bIBAET IJIOXUE 00pa3libl, ApU3HBINA OMBIT JAET XOPOIINE
o0pas3iipl (M3 HEOKUIAHHOM U TaJIeKOW OTPACITH TEXHUKH ).

ApU3HBIN ONBIT HAKAIUIMBAETCS MOCTENEHHO 10 Mepe oOyuenus. [lepBoe BpeMs oH
noutu HeolryTuM. Ho xorga pazobpanst 30-40 yueOHbBIX 3a1a4, Koraa u3ydeHsl 40
IPUEMOB ¢ MIPUMEPAMH, KOTJ]a COCTaBJIEHAa KAPTOTEKa NHTEPECHBIX
M300peTaTeNhLCKUX PEMICHHM, TOTIa YacTh 3a7a4 MOXET ObITh pemena 6e3 AP 3-
HPSIMBIM KCTIOJIb30BAHUEM apU3HOIO OIbITA.

60

[Tocne nzyuenus 30-40 yueOHbIX 3amau TekcT APU3-71 cnexyer 10NOJIHUTH
marom 2-0:

2-0. Kak pemanuch yuyeOHbIC 3a/1a4, aHAIOTHYHBIE TI0O CMBICITY JJAHHOM 3a7a4e?

a) CylHOCTh JaHHOM 3a/1a4H.
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0) TexHuueckoe NPOTUBOPEUNE B IAHHOM 3aj1a4e.

B) 3aj1aya-aHaJor.

r) TexHn4yeckoe MpOTUBOPEUHE B 3aaue-aHaJIOTe.

1) UTo aHamOrn4HO B «O» U «I»,

e) Unes pemenus 3aaur-aHanora.

x) Kak U3MEHUTh 3Ty U0 NPUMEHUTEIBHO K TAHHOU 3a/1ay4e.

Crnenyer MOMHUTB, YTO IIPHU UCIIOIB30BAaHUH apU3HOIO OIBITA HAJIO
NEPEHOCUTH CMBICJ UJEH, 3 HE KOHKPETHYIO KOHCTPYKLHIO.

PaccmoTpum, Hanpumep, Takyro 3a1auy:

H3BecTeH criocob NpoXoKu TOHHENS MOl ACHCTBYIOIIMM COOPYKEHUEM
(HampuMmep, B HACBIIU IO/ )KEJIE3HON JOPOroii), COCTOSIIIUN B TOM, YTO CKBO3b
TPYHT IIPOJABIUBAIOT (C MPUMEHEHUEM BUOPATOPOB WK 0€3 HUX) TpyOy, a 3aTeM
W3BJICKAIOT TPYHT U3 BHYTPEHHEH MOJIOCTH TPYOHI.

TonmuHa CTEHOK MPOAABIMBAEMON TPYOBI 3aBUCUT OT JUAMETPa: YeM OOJIbIIe
JMaMeTp, TeM OOJIbIlIE TOKHA OBITh TOJIIMHA CTEHOK TpyObl. Ho ¢ yBenuuennem
TOJIIITUHBI CTEHOK HEIOITyCTHMO BO3pacTaeT Cuila, HeoOXoaumast JJIst po-
JABJIBaHUSI.

Hyxen cnoco6 npoaBauBaHus, JTUIMICHHBIN 3TOT0 HEJOCTATKA.

Fagatm=

AN ananor

Jagha

JELTHAR
Japate-
[ LETLIE]

PRUEHAY
FECTLL
3a83%H &

Puc 42 3anada-aHanor noOMOTaeT peuTh HOBYIO 3a/1auy

Hcnonb3yem aiist perieHus apusHblid onbIT. 2-0. a) CylHOCTh 3a1a4u:
TOJICTOCTEHHOU TpyO€e TPYIHO ABUTATHCS B IUIOTHOM I'PYHTE.

0) YBenuueHue CKOpOCTH NPOJABIMBaHKs TPEOYeT HEMTOMEPHOIO YBEIUUEHUS
MOIIHOCTH IIPOJIaBIMBAOIINX YCTPOMCTB.

B) 3a/1avya-aHajor: ABMKCHHUE JIEI0KO0JIa CKBO3b JIe]I.
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r) YBenu4yeHue CKOpOCTU JBUKEHUSI CKBO3b Jie]] TPEOOBAIO HEIIOMEPHOTO
YBEJIIMYECHHUS MOIIIHOCTH JIBUTATEIEH.

1) B 06oux cnyyasix yBeIM4eHHE CKOPOCTH JBHKEHHUS 00BEKTa CKBO3b IUNIOTHYIO
cpeny TpeOyeT HeI0IyCTUMOTrO YBEJIMYEHUSI MOIIIHOCTH.

¢) CKBO3b Jie]l JJOJIKEH JIBUTAThCSl HE CILTOIIHOM, a MOJbII KOpIyC.
) CKBO3b I'PYHT JIOJKHA JIBUTAThCS HE CIUIOIIHASA, a Ioj1as CTCHKA.

KoHTposibHBIN OTBET: CIOCOO MPOXOIKU TOHHENS MO ACHCTBYIOIIUM
COOPY’KEHHEM, HAaIlPUMEP B HACHINH TO]] KEeIIE3HON JJOPOTOH, C MPOAaBIMBAHUEM
AJIEMEHTOB O0JICIIKH M MOCIEAYIONIUM U3BICUCHUEM TPYHTOBOTO f/Ipa,
OTJIMYAIONTUICS TEM, UTO C IICJIbI0 YMECHBIIICHHS YCUITUH, HEOOXOIUMBIX IS
IPOJIABIIMBAHIASI, B KAUECTBE DJIEMEHTOB 00ICTIKH UCITONIB3YIOT MOJIBIE 000I0YKH
JUIMHOM, PABHOU JIJIMHE TOHHEIIS, BIABJIMBas UX BJIOJIb OCHU IOCJIEAHETO, a 3aTEM
MOJIOCTH 000JIOYEK OCBOOOXKIAIOT OT I'PYHTA U 3aMOJIHSIIOT OETOHHON CMEChIO
(aBTOpCcKOE cBUIEeTENbCTBO Ne 271555).

Cwmpbica mara 2-0 MOXHO MPOUJUTIOCTPUPOBATH TaKOM cxeMoit (puc. 42).
HenocpeacrBennslii nepexoa 1 oT JaHHOM

3a/1a4M K €€ PEIICHUIO TpyAEeH. boljiee mpOoCThIM MOXKET OKa3aThCs MyTh 2-3-4-5-6:
OT JIaHHOM 3aJ]a4M K 3a7ade-aHayiory (2); moTom Kk oosactu A, oOmei 1j1st 06enx
3anay (3); gajnee K U3BECTHOMY YK€ PEILICHUIO 3a7aur-anainora (4); oTTyna K
obnactu b, oOmielt 1y o6oux pemreHui (5); 3aTeM K pelieHnuo JTaHHon 3a1aqu (6).

Uem TouyHee BbIOpaHa 3aj1a4a-aHaiior, TeM Oodblie ooiaact A u b u tem nerue
ocymiecTBisieTcs nepexon 2-3-4- 5-6. [lo Mepe HaKOIJIEHUS OTbITA

nepeHoca 00J1acTb A MOKeT CTAHOBHUThCSI BCE MEHBIIIE: N300peTaTe)Ib HAYNHACT
yJIaBJIMBATh TOHKOE OTAAJIEHHOE CXOACTBO MEXy 3anayamMu. [loguac 3To TOHKOE
CXOJICTBO TPYJHO BBIPA3UTh clioBaMU. MIHOT1a OHO a)ke OTYETIMBO HE CO3HAETCS
u3zo0perareneM, a IpOCTO «UyBCTBYeTCs». CTOPOHHEMY HaOIIOJATENIO 3TO
KQKETCA «OCEHEHUEMY, KMHTYULIUEI. . .

Perynsipublie ynpakHeHUsI pa3BUBAIOT CIIOCOOHOCTH padOTaTh MPH OYEHb
HeOoNbIINX 00s1acTaX A u b, T. €. eNaoT MBILIEHUE OCTPEE, TAJIAHTINBEE.

Yuutbcs TBOPYE€CKOMY MbIINIJICHUIO

[lepBrIii ceMuHap MO METOJIMKE PEHICHUsI U300peTaTens™ CKuX 3a1a4 ObLI
nposejieH B baky B 1959 rony. Heine TBOpueckas yue0a HallakeHa BO MHOTHUX
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ropoaax Hameu crpansl. [IpakTuka moKa3bpIBaeT, 4TO yKe NOCIIE HECKOJIBKUX
3aHATUH CIYIIATENIN HAYMHAIOT IPUMEHATH OTAENbHbIE d51ieMeHThl APU3: nonsTue
0 TeXHMYECKUX npotuBopeunsx, MKP, tTunoseie npuemel. Pemenue 3anad Bee ene
CTPOMTCS Ha METOJIE «ITIPO0 U OUIMOO0K», HO CaMU ITPOOBI CTAHOBSTCS OoJiee
HalpaBJIE€HHbIMU U 3P PEKTUBHBIMHU.

UTOoOBI MOTHOCTHIO OBJIAJIETh TEXHUKOM petienus 3aaa4d no APU3, nyxusl 20-30
3aHATUI HA CEMUHApeE, a 3aT€M -CaMOCTOSTENIbHAsI TPEHUPOBKA HA IIPOTSYKEHNUN
HECKOJIBKMX MECSIEB: pa300p yueOHBIX 3a/1ay, pelICHUE HOBBIX 33/]1a4, U3yUECHHE
y4eOHO-METOINYECKON JIUTEPATYPHI.

ITo Mepe ocBOEHUS HABBIKOB HAIIPABJIEHHOT'O MBILUIEHUS, ©300pETATENb BCE PEXKE
npuderaer K MoJApoOHBIM 3aUCSIM-PEIICHUS: CJI0XKHBIE apU3HbIE MBICIUTEIIbHbIC
orepaly MpoBOJATCS B YME - B BUJI€ CBOOOJHOIO pa3MBbILUICHUS. 3a]1a4H BCE
Jarie 1 yaiie peamTcs ryOOKHM MPUMEHEHHEM OTAETIbHBIX ()parMEeHTOB
APU3.MHoroe ka;ercsi 04eBHAHBIM CPa3y - elle /10 peleHuss. ApryMeHTaluus
(B TOM 4Hcie pacCyKACHHE M0 [IaraM) IPUXOAUT MO3KE, KOT1a «OUEBHIHOE

penieHue yxe BO3HUKIO. [1osIBasSeTCs «JTIMYHBIN OYEPK»: pa3BUTHEM (BOJBHBIM
WJIU HEBOJIBLHBIM) OT/ICJIbHBIX d7ieMeHTOB APU3 BhipabaThiBaeTcs
WHJMBUAYaJbHBIA CTWIb MbIlIeHUS. M300peTaTenb BeIeT CHCTEMaTHYECKYIO
3aroTOBKY OTBETOB Ha €Ile HEU3BECTHBIC EMY 3aJ]auM: MOJ0OMPAET KApTOTEKY
IIPUEMOB, HAKaIUIMBAET CBEJICHUS O CUJIBHBIX PELICHUSX U T.[I.

ApI/I?)HOG MBIIIJICHUE TOJILKO CeHYac HaYMHAET CTAHOBUTHCS 0OBEKTOM N3Yy4UCHUA.
MO>KHO OTMETHUTD JIUIIb HCKOTOPELIC €TO OCOOCHHOCTH:

OOb1yHOE M300peTaTeNb-APU3HOE MbILILJIEHUE
CKOe MbIIILJICHUE

1. Tenpennus x obmner- 1. TerneHIHs K yTsOKe-4SHUIO, YIIPOIICHUIO TPeOo-
JICHUIO, YCIIOKHEHUIO Tpe-BaHUM 3a1aun. OOBaHU 3a/1auH.

[Tpu pemennu 3agaun 7 0ObIYHBINA U300peTaTens ayMaeT: «[lomHOCThIO yCTpaHUTh
TpEHNEe, KOHEYHO, HEBO3MOXKHO. MosI 3a/1a4a - yMEHBIIUTH TPEHUEY.
N3o6perarens, npuBbIKIIMI MbicauTh o APU3, paccyxnaer nnayve:
«3aMbIKaIKa» ABUKETCS C TPEHUEM. UeM MEHbIIE TPEHUE, TEM JIydllle. 3HAYUT,
TpeHus BooOu1e He NoKHO ObITh. IKP: «3ambikalika» TpeTcs 0 KOHTaKThl 0e3
TPEHUA. .. »
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Korma 06 m300peTraTensix TOBOPAT, YTO OHU CYMACIIEIIIHE, B 9TOM €CTh 3€pHO
WCTUHBI: X0/ MBICJICH XOPOILIEeron3o0peTarelis «kHEHOPMaJIEH» ¢ TOUYKH 3PEHUS
HenzoOperarens. K coxanenuto, nzo0peraTesan HAMHOTO Yallle TyMaroT
yapydaromie HopMaibHO... APU3 yaut xoporemy, «KHeHOpMaIbHOMY»
MBIIUICHUTO.

2. Tennennus K ykioHe- 2. CTpeMJIEHHE UATHU MO HUIO OT «JIUKUX» XOHOB. IIyTH
YBEIIMYUBAOLIENCS «IUKOCTH.

«Hamo mraBuTh WM B3PBIBATH JIBIBI»,- TyMaeT OOBIYHBIA H300pETaTElb.
B03MOXHOCTB TUTABHTH WM B3PBIBATh KOPAOJh HE IPUXOIUT €MY B TOJIOBY WIIH
MT'HOBEHHO OTOpAacChIBa€TCs. ITO XOPOIIO BBISIBIIOCH HA OMBITaX, IPH KOTOPHIX
3amauy 5 mo Tadauue pemanu nzooperarenu, cnabo 3HaBmme APU3. Tabnuna
MOJICKa3bIBaja: HaJ0 MPUMEHUTH TipreM Ne 35 (M3MEHEeHUe arperaTHoro
COCTOSIHHSI). DTOT IPHEM BCET/1a MIPUBS3BIBAIICS KO JIbJIaM, a He K Kopabmio. B Tex
CIIy4asiX, KOTJa Mperno/iaBaTeib MPsMO CIIPAIIUBAI: «A eCciu

N3MCHUTD arp€raTHoc COCTOAHHC KOpa6JI$I?)> - OTO HCU3MCHHO BBbI3bIBAJIO CMECX.

3. 3purtensHoe npen- 3. 3puTenpHOe MpeacTaBieHue 00 00bEKTe He- CTaBlieHne 00
00BEKTE YeT-4eTKOE U MPUBA3AHHOE K KOE U MPUBA3AHHOE K 00B-00BEKTY-
npororumny. ekty - UKP.

OObIuHBIN H300peTaTeNh BUANT HEKUH JIETOKOJ (OYeHb HEUYETKO - B OOIIUX
4yepTax), OBICTPO JIOMAOIIHNA JThIbl. APU3HOE MBINIJICHUE PUCYET UHYIO KapTHUHY,
HEYTO TPY30HE-CYIIee MPOXOAUT CKBO3b JIbBI CJIOBHO UX U HET.

4. TlpencraBnenue o0 4. [IpeacraBieHne 00 00BEKTE «IITOCKOE». OOBEKTE
«00BEMHOE»: BUJICH HE TOJIBKO OOBEKT, OJHOBPEMEHHO MPOCMATPUBAIOTCS €TI0
MOJICHCTEMBI ¥ HAJICKCTEMa, B KOTOPYIO OH BXOJHT.

APU3HO MBICIISIIANA U300peTaTeslb BUIUT HE «JISIOKOJI BOOOIIE», a OJHOBPEMEHHO
TP U300paKEHUS: JICAOKOJ, €r0 YacTh (THIepTPOPUPOBAHHYIO MAIIUHHYIO YaCTh
¥ OYEHb MAJICHBKYIO TPY30BYIO YaCTh; MTHOBEHHASI MBICJIb - B H/ICAJIbHON MaIlIMHE
Ob1710 OB HA00OPOT!) M KapaBaH, B KOTOPBIA BXOJIUT JIEAOKOJI (el1e o1Ha
MT'HOBEHHAs! MBICIIb: €CJIU MBI JIJaXKE COTPEM JIe]l B IOPOLIOK, 3TOT MOPOIIOK OyAeT
€33l BCIUTBIBATh U CMEP3aThCA; OJHA 3aj[a4a TAHET 3a CO0O0M IPYTyIo - TYT
yIrabIBa€TCs TYIHUK).
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5. llpencraBnenue 00 5. OOBEKT BUIEH B UC-O0BEKTE «CUIOMUHYTHOEY.
TOPUYECKOM JIBMKCHHH: KAaKUM OH OBLI BU€pa, KaKoil OH ceifuac, KakuM OH
JOJHKEH CTaTh 3aBTpa (€CJIM COXPAHUTD JTMHHUIO PA3BUTHS).

6. [Ipencrasnenne 06 6. [IpencraBienne 00 0OBEKTE «OKECTKOE». 00BEKTE
«TJIACTHYHOE,

JICTKO IMoaAaromeecs CUJIbHBIM U3MCHCHUSAM - B IIPOCTPAHCTBC 1 BO BPCMCHHU.

B 3amaue 7 rpy3 («3aMBIKaIKy») MOYKHO BHJIETh «OKECTKO»- B BHJIE HEKOETO
najiaromiero Tejaa (kak B OTBETE Ha

61

3agaqy 6) A MOXHO YBUIACTDH 3TOT I'Py3 CUJIIbBHO MCHAIOIMIUMCA NAXKE 3a TC O0JIN
CCKYH/ABI, ITOKa JJIUTCA IIaACHHC. «CHIIbHO MCHAOIMMMC» - 3HAYUT, MCHAIOIITMMCS
BIIIOTH A0 IIPCBPAICHUA B HYJIb.

7. IlamsaTe oackassl- 7. IlaMsITh TOICKA3kI-
BaeT OJu3Kue (M MOTOMY BaeT Jajekue (U MoTOMY
cia0ble) aHAJIOTUU. CUJIbHBIE) aHAJIOTUH, TIPU-

YyeM 3arac nH(popMaIuy MOCTOSHHO MOTIONHSAETCS 32 CUeT COOMpPaEeMBbIX
MIPUHIIUIIOB, MPUEMOB U T. 1. 8 C rogamu ycunuBba- 8. bapeep cnennanuza-

eTcs 0apbep crenuanu3a- UK MOCTETIEHHO pa3pyIiia-
LWU. €TCH.

9. Crenensb ymnpaiisie- 9. MbllLIEHUE CTaHO-

MOCTH MBILUICHHS HE MOBbI- BUTCS BCE 0oJiee yIpaBiisie-
[IAETCS. MBbIM: U300peTaTENIb BUIUT

XOJI MBIIIIEHUS KaK ObI CO CTOPOHBI, JIETKO YIPaBIISIET MPOLIECCOM MBIIIIICHUS
(Hanpumep, 6€3 3aTpyITHEHUI OTBJIEKAETCS OT «HAIPAIIUBAIOLIUXCS) BAPUAHTOB,
JIETKO BBIMIOJIHSIET MBICJIEHHBIE SKCIIEPUMEHTHI U T. I1.).

TakoBBI HEKOTOPBIE YEPThI APU3HOTO MBITIUICHUs. KOHEUHO, TOPO3HL OHH
BCTpEUAIOTCS U 'y 00bIYHOTO u3o0petaTens. Ho mpruoOperaroTcsi OHU MO3THO -
TepsIeTCs JTy4liee i1 TBOPUYECTBA BpEeMs, a TTIaBHOE - CHJIA ITHX Ka4eCTB B
aHcam0Jie HAMHOTO OO0JIbIIIe, YeM TTOPO3Hb.
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IIpaBWibHO BHIOUPATH 321241

B 37011 KHMTre MBI YK€ HE pa3 FOBOPHIIK O TOM, YTO H300pETaTEIbCKOE MAaCTEPCTBO
BO MHOI'OM OIIPEJEISAETCS YMEHUEM BUIETh TEHACHIIUH PAa3BUTHS TEXHUKH.
Bribupas 3agady, CBSI3aHHYIO C TEM WM HHBIM TEXHUYECKUM OOBEKTOM, HAJIO
IPEXJIE BCET0 YCTAHOBUTD, B KAKOM HANpPaBICHUH PAa3BUBAETCS ITOT OOBEKT.

Puc, 43. Meramop¢o3bl IKCKaBaTOpa

MosxHo npuBecTd Takoi npumep. OHOKOBIIOBBIE FIKCKaBaTOPHI (puc. 43, A)
nosiBIIIKCH etie B 1836 roay. Takoi skckaBaTop paboTaeT ¢ IIUTEIbHBIMU
nay3aMu: Hy>KHO BPEMS Ha TPAHCIIOPTUPOBKY IPYHTA, pa3rpy3Ky KOBIIA U
BO3BpallleHre ero K paboueMy nosioxkenuro. [Ipomnuio 6onee cronerus, u B 1949
roxy nzooperarens T. I'. ['eaplk mpemiokuin sKCKaBaTop C IBYMsl cTpeamu (puc.
43, b). MaTepecHoe 1o uaee n300peTeHUE OMO3/1aJI0 Ha MTOJIBEKA U HE HAIILIO
(TOouHee, HE yCIen0 HAaWTH) TPUMEHEHHUS - BCKOPE MOSBUINCH BIIOJIHE
paboTocnocoOHbIE POTOPHBIE SKCKaBATOPHI (puc. 43, B). JIunus pazsutus, Takum
o0pa3oM, IpeieTIbHO SICHA: OJIMH KOBIII - IBa KOBIIIA - MHOKECTBO KOBIIEH (POTOP).
N Bapyr B 1953 rogy KOro-To «OCEHWJIO»: a €CJIM YEThIpe KoBIa?...

UYeTblpexKOBIIOBBIN 3KcKaBaTop (puc. 43, I') -mar Ha3aja 1o cpaBHEHUIO C
potopHbIM. [lonbITKa BEpHYTHh TEXHUKY BO BUEpAIIHUN JIEHb BCera 0e3HaieKHa,
U BCE K€ BOT OeccTpacTHOE CBHIETENhCTBO: «ObpariaeT Ha ce0s BHUMaHUE
OTPOMHOE KOJIUYEeCTBO MOA00HbIX npeioxenuit. Toapko B CCCP 3a nepuon
1952-1954 rr. xonuM4ecTBO 3asiBOK HA MOJJOOHBIE H300PETEHUSI COCTABUIIO

HECKOJIbKO JIECATKOB. Jpyrue n3o0peraTenu nojaraiu, 4TO OJHOKOBIIOBbIE
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IKCKaBaTOPbI, 0COOEHHO BCKPBILIHBIE, JOJKHBI UMETh €I1I€ OOJIbIIEE KOJIHMYECTBO
OJIMHAKOBBIX KOMILJIEKTOB paboyero odbopyaoBanusi» 1. Koneuno, H1u 0AHO U3 3TUX
IPEI0AKEHUHN HE OBLIIO OCYIIECTBIIEHO. ..

TexHHKa UACT TOIBKO BIIEPE, €€ PA3BUTHE HEIb3s1 HU MIOBEPHYTH BCIIATH, HU
OCTaHOBHTH. Jlaxke B TeX Ciydasx, KOTJIa KaKETCs, YTO CICAYIOIMNN ar ¢eiaTh
HEBO3MOKHO, ATOT IIar 00s3aTeabHO OYIET C/eaH.

TenaeHIMN pa3BUTUS TEXHUKN HEOJ0IUMBI; 00BEKT JOJIKEH MPUUTH K
JIOTMYECKOMY 3aBEPILEHUIO, KpyIIa U 00X0/1 BCAYECKNE «HEBO3MOMXKHO». 3aTO
IIOTOM Pa3BUTHE CIOBHO MPEKpaIIAeTCs. 3/1€Ch-TO U BO3HUKAIOT OCOOEHHO
MHTEPECHBIE N300peTaTEeIbCKHUE 3a1a4H.

['maBHEHIHIA TPU3HAK ATOTO IIPEAIEPEBOPOTHOTOY» COCTOSHUS 3aKII0YACTCS B
TOM, YTO HA4HWHAsI C HEKOTOPOT'O MOMEHTA TEXHHUUECKUN OOBEKT PACTET TOIBKO
KOJIMYE€CTBEHHO, HOBBIHN 3 (EKT TOCTUTaeTCs 3a CUET YBEIMUYCHHS pa3MEPOB
00BbeKTa WM YKClIa OJHOBPEMEHHO PabOTaIONMNX O0BEKTOB, 4 KaYeCTBEHHbIE
W3MEHECHHS OTCYTCTBYIOT.

B3sate xot1st 061 Typ600yp. BO3MOKHOCTH, 3aJ10KEHHBIE B KOHCTPYKIIHH,
UCIIOJIB30BaHBI MOYTH 210 Tpenena. OTcroaa - coBepiieHcTBO TypooOypa. Ho atum
&Ke 00BSICHIETCA U IPUHLUITHATbHASI HEBO3MOXHOCTh PE3KO YBEIHMUUTH MOIIHOCTD
eIMHUYHOrO arperata. B pe3ynbrare npunuiock rpoMo3uTh TypooOyp Ha
TypO0Oyp; NOSIBUIKUCH IBYXCEKIIMOHHbBIE TYpOOOYpbI, COCTOSIIIUE U3 ABYX
HIOCJIEI0BATENbHO COEAMHEHHBIX MalnH. Ceiuac yke UCOIb3YIOT MSTUCEKIIMOH-
HbIE TYpOOOYpHI. ..

CoBepIIeHCTBO KOHCTPYKIIUU TypOOOYpOB HE JIOJKHO BBOJAUTH M300peTaTes B
3a01y’KJIeHUE WM HArOHSATh HA HEro crpax. st MpoXoaKku CKBaXKUH HY>KEH
arperar, OCHOBaHHBIN Ha MHBIX MPUHIIAIIAX.

[Tone3nbIM HHCTPYMEHTOM MPHU MMOUCKE HOBBIX U300PETATEIbCKUX 3a7a4 MOKET
ciyxuTh «O0111as1 cxema pa3BUTUS TEXHUYECKUX cucTem» (npuiioxenue 2). Jla u
caM npouecc pemenus 3agaun 1o APM3 no3BosiseT KOppeKTUPOBaTh NCXOIHYIO
dopmynupoBky 3anaun. M300peraTenb MOKET HaYaTh U C HEBEPHO MOCTABICHHON
3aJla4i: TOYHOE MPUMEHEHHE AJITOPUTMA BBIBEJET K MPABUIILHON (POPMYIIHPOBKE,
JaKe €CJIM M0 XOAY PEIICHUs MPUIETCS 3aMEHUTh OJIHY 3a7a4y APYTrou.

HckaTh 00XO/IHBIE MYTH PELICHUS
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PammonanpHas cuctema perreHust 3a1a49 Oblia JOCTATOYHO MOAPOOHO M3II0KEHA B
IMPEABIAYIUX TaBax. 37eCh X0UETCS TMOTYEPKHYTh: HOBBIC ITyTH YaIlle BCETO
00XOHEIE.

PaccmoTpum, Hanpumep, 3a1ady O MallIMHE JJIS MBIThSI 3aBOJICKAX OKOH. BOT Kak
0OBIYHO MUIIYT 00 3TOM 3a7aue: «MupoBasi TEXHHUUECKasi MbICIIb, YBEPEHHO
OBJIAJIeBasi BBICOTAMU KMOEPHETUKH, MTaCyeT Nepe]l TAKUMH «ITyCTIUYHBIMI)
npobyieMaMu, Kak CO3aHNe MEXaHU3MOB JUIsl MbIThSI BBICOYEHHBIX OKOH U
CTEKJISIHHBIX (poHapeii uexoB...» /IIpeacraBum cebe Ha MUHYTY, UTO «MUPOBasi
TEXHUYECKask MBICIIbY, TAK CKa3aTh, «HE cllacoBaia». MoeuHas MallirHa CO3/1aHa.
U uro xe? [lorpedyeTcs komoccanbHOE KOIMIecTBO MamnH. CKopee BCero OHH
«CBHEASIT» OONbIIE YIHEPTHH, YEM COKOHOMSIT: Bellb B 3aBOJICKUX YCIOBUAX MHOTHE
CTEKJIa HAJI0 YUCTUTD IMOYTH HENPEPBIBHO. . .

JlonmycTuM Ha MUHYTY, 4TO CO3/IaHa MOYTH BOJIIIEOHAs MOEYHAs MalllMHa: OHA
HUYEro HE CTOUT, pabOTaeT, He 3aTpaurBasi JHEPrUU U He Tpedys yxoa. XopoIio?
Het! JloctaTouHo conHIly 3aiiTH 3a 00J1a4K0, KaK OCBEIIEHHOCTh paboyero moJs
PE3KO U3MEHUTCH, TJ1a3, TOJIBKO-TOJIBKO MPUCTOCOOMBIINIICS K OAHON
OCBEIICHHOCTHU, BBIHYKJICH Cpa3y MpUCIocadiuBaThCs K Apyroi... Ha kakyro-to
4acTh pabodero MmoJjs MormaiaeT MPsIMO COTHEYHBIN CBET, a PsiIOM (BO3MOXKHO,
UMEHHO TaM, TJie Hy>K€H CBeT!) JIsDKET TycTas TeHb... OCBEIeHHOCTh OyIeT
MEHSTHCS B 3aBUCUMOCTH OT BPEMEHHU I'0Jja U CYTOK, IPOCTO OT N3MEHECHU I
IOTOJBI. . .

DTO 3ByUHT HapajoKCaabHO, HO TPS3HBIE CTEKJIA UTPAIOT B KAKOWU-TO Mepe
MOJIOKUTEIIBHYIO POJIb, CTIIAYKMUBASI KOJICOAHUS MTPOXO/ISIIETO CKBO3h HAX
CBETOBOI'0 IMOTOKA!

«MupoBasi TEXHUYECKasi MbICIIb» HE CIIy4allHO «I1acyeT» Mepes 3TOM 3a1adeil: ee
BOOOIIE M€ HA/I0 PeliaTh. DKOHOMMS JIEKTPOIHEPTUH U YIyUILIEHUE YCIOBUN
TpyJia (OCBEIIEHHOCTH pabovyero MecTa) IOJKHbI ObITh JOCTUTHYTHI APYTUMHU

Iy TSIMU.

[TpucTynas K peleHuro 3a1a4n, HaJo 00s3aTeIbHO UCKAaTh 00XOAHbIE TYTH (LIAru
1-2u 1-3 it APU3-71).

OpnHa u3 IpUYnH, 10 KOTOPOH N300peTaTesn N30eraloT «00XOAHBIX IIyTEM»,
3aKJIF0YAETCs B HEXKEJIAHUU WJTU O0SI3HU BBIXOAUTH 3a IPUBBIYHBIE PAMKHU Y3KOH
cHenuanbHOCTU. Bee 3HatoT, 4To HOBOE Yallle BCEro BO3HUKAET Ha CThIKaxX Hayk,
HO [TI0YEMY-TO 0OANBAIOTCS ATUX CTHIKOB. MIH)KeHEp-MeXaHHUK OI1acaeTcst
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paccMaTpHUBaTh «XUMUYECKHE PELICHUS», XUMUK OTMaxXUBaeTCA OT
(QIEKTPUYECKUX MPUEMOB. ..

Pewienus BelcIMX ypOBHEH (4€TBEPTOrO-MATOrO) MOYTH BCET1Aa CBA3AHBI C
BBIXOJIOM 32 IIPEAEIIBI CBOEH CIIEUAIbHOCTH.

[Ipuctynas x pemeHunto 3aa4n, N300peTaTenp ee He 3HAET - B KaKyl0 IMEHHO
00JacTh TEXHUKH BBIBEJIET €T0 JIOTHKA aHanu3a. [loaToMy n3o0perarens 10KeH
yMETb OBICTPO OCBauBaTh ILIALAAPMBI 3a NIPEAEIaMU CBOEH CIIEIUAIIBHOCTH.
CreneHpb 3TOro OCBOCHHMSI, KOHEUHO, HE OyAET CIUMIIKOM OOJIbIION BOPBABIIUCH B
qyXKYI0 00JIaCTh TEXHUKHU, U300peTaTENh Ha MIEPBBIX IOPAX OCTAECTCS JUJICTAHTOM.
IIpu nouckax pemieHus 3To He onacHo. Hoe fieno, Kkorjja HaunHaeTcsl JeTajlbHas
pa3paboTKa KOHCTPYKIUH. 3A€Ch YK€ HY>KHbI IPOPECCHOHATbHBIC 3HAHUSI.
N3006peTaTento He0OOX0IMMO OCHOBATEIBHO TPOYYBCTBOBATH HOBYIO JIJISl HETO
00J1aCTh TEXHUKHU U, KPOME TOT0, pad0OTaTh KOJUIEKTUBHO - TO BO MHOTHX
OTHOLIEHUSX 3P PEeKTUBHEE.

He pacCcUnThIBATh HA JICTKOC BHCAPCHUC

[Tpo6iiembl, cBSI3aHHBIE C BHEAPEHUEM TEXHUUECKUX HOBILIECTB, Yallle BCETO
CBOJAT K KOH(MIUKTY MEXIY HOBATOPOM U KOHCEpBaTOpoM. [leiicTBUTENbHO, B
HEKOTOPBIX CITydasX KOHCEPBATU3M OKa3bIBAETCS €MHCTBEHHOM Nperpaaon Ha
NyTH K peanu3anuu uzooperenus. OqHako B OOJbUIMHCTBE CIIy4aeB BHEIPEHUE
TOPMO3UTCS] HHBIMU NTPUYUHAMMU.

CoBeTckuit n1300peTaTens UMEET BCe, YTOOBI IPEOA0IETh TPYIHOCTH,
BO3HMKAIOIIME HA IIyTH HOBIIECTBA B LIEX, HO OH HE JIOJKEH PACCUUTHIBAThH, YTO
BHEJPEHUE MPOU30IIET «caMo co00iD».

62

Cynp0a nmpeyiosKeHusl BO MHOT'OM OIPEJIETSEeTCs ellle B IPOLIECCE PeIIeHUs
3anaud. Hamo Tak pemarts 3aa4y, 4ToObl HOBasi TEXHUYECKAsI HJIEsl OKa3anach
JIETKOBHEIPSAEMOWT WK JaKe CaMOBHeApsseMou [Ipex e Bcero pemenue J01KHO
OBITH BO3MOYKHO 00JI€€ MPOCTHIM.

Bueapenue noauac 3aTpyIHSIETCSl TEM, YTO MPaBUIIbHAS UJI€s] KOHCTPYKTUBHO
oopMIIeHa HEPALIMOHATILHO WM JJa)Ke MPOCTO HETPaMOTHO

CymiecTByeT HayKa O KOHCTPYMPOBAHUY MAIlMH U MEXaHU3MOB. XOpOIIO, €CIIN
u300peTarenb UMEET HaBbIKU KOHCTpYKTOpa. Ho eciiv TakuX HaBBIKOB HET, HU B

KOEM Cliydac HC CJIICAYCT 3aHUMATBCA «CAMOACATCIIbBHOCTBIO). I/I306peTaTeHL
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BCErJla MOXET HAWTH - CaM WJIM IIpU cofercTBum oprannsanun BOUP -
KBaTU(UIIMPOBAHHYIO ITOMOIIh B KOHCTPYKTOPCKOM pazpaboTKe CBOSH UJICH.

Teopust n300peTaTe/ibCTBA - HE CJIyYaliHAs HAXO0KA, a 3AKOHOMEPHbIMATAl B
Pa3BUTHH HAYKH.

B mae 1967 roga B Tonomuusnke (YexocmoBakus) coOpascst mepBblii
MEXAYHAapPOJIHbIN KOJUIOKBUYM 10 METOJ/I0JIOTUU TBOPUYECKOIro Tpyaa. B ero
nporpamme ObuIO 3anucaHo: «Mbl HCXOAMM U3 OOLIENPU3HAHHOTO (DaKTa, YTO
COBPEMEHHOE KOJMYECTBEHHOE U KAYECTBEHHOE Pa3BUTUE HAYUHO-TEXHUYECKOU
PEBOJIIOLINH J€NIaeT HEOOXOAUMMBIMU JIJIsl TBOPUYECKOTO HAyYHO-TEXHUYECKOT O,
MH)KEHEPHO-TEXHUYECKOr0 pabOTHUKA U M300peTaTess 3HaHUSI METO0JIOTUU
HAYKW U METOJIUKHU TBOpUYECKON paboThy. [Ipobiema nmoBswieHus
IPOJYKTUBHOCTH TBOPUYECKOTO MBILUIEHHS IOCTEIIEHHO CTAHOBUTCS OJTHOM U3
TJIaBHBIX IPOOJIEM COBPEMEHHOM Hayku. Pa3paboTka n300perarenbCcKux
QJITOPUTMOB - JIUIb OJIMH U3 YYACTKOB HACTYIUICHMS], BEAYLIETOCs HAyKOM.
[TponBuxkeHue Biepe UAET 31€Ch OYEHB OBICTPHIMU TeMnaMu. C KaxIbIM r0J10M
aJITOPUTMBI CTaHOBATCA 3G (eKTUBHEE U HaAekHee. OTUETIIMBO BUIAHBI IyTH
JaJIbHENIIET0 UX COBEPIIEHCTBOBAHNUS, BO3MOKHOCTH TYT JAJIEKO HE UCUEPIaHBbl.

Asnsercs iu APU3 equHCTBEHHO BO3MOXKHBIM aJITOPUTMOM H300peTeHUs?
Hymaro, uto HeT. Co31aHue APYrUX AITOPUTMOB HE UCKIIKOYEHO.

HameuaroTcs nBa rinaBHbBIX HAPaBICHUS PA3BUTHUS alIrTOPUTMA. MOXKHO pa3BUBATh
APU3 kak nporpammy pemieHus 3aaa4d yesioBekoM. Moxno npesparute APU3 B
aJATOPUTM JJIs1 MAIMHBI.

[lepBblil MyTh BEET K CO3/IaHUIO CHEIUAIN3UPOBAHHBIX AJITOPUTMOB, IIPEXKIE
BCEro IS 3aJ1a4 B 00J1aCTH XMMHUHU U 3JIEKTPOTEXHUKH. Takue oTpaciieBble
JITOPUTMBI I0JDKHBI OBITH - B IIPe/IeNiaX CBOEro Kpyra 3ajad - 3 pexTuBHee
obmerexnuueckoro APU3, xots BHelIHE, BEPOSITHO, OyAYyT IIOXOKU Ha HETO.

Bropoii nyTh - Beiaenenne uz APU3 Tabnuiibl, nepexoa K cucteMme Tabiuil u
Ta0JIMYHOMY CTIOCOOY PEIICHHS, 9YTO B KOHEYHOM CUETE MO3BOJIUT HUCIIOIb30BaTh
AJIICKTPOHHBIE MAITMHBI. Peuyb ueT, KOHeYHO, HE O MPOCTOM yBEIUYEHUU YUCTIa
CTPOK U PAI0B B Tabuiax. YToObl cO3/1aTh «M300pETATEIIHCKUE MAIITMHBI,
HEO0OXO0IMMO U3MEHUTH MPUHIIUI TOCTPOCHUSI TAOIHII.

Ilpumenenue IBM 1iis1 perneHusi H300peTareibCKHUX 327124 He
oTMeHsieT TBopuecTBa. [IpencraBpTe cebe yenoBeka,
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KOTOPBIN POET 3€MITIO pyKaMH - 3TO MOJENb N300PETEHHSI ¢ TOMOIIBIO «TIPo0 U
omnOoK». Jlagum Tenepb yeaoBeKy HHCTPYMEHTHI - KUPKY, JOMATY, ObITh MOXET,
1 0TOOIHBIN MONOTOK. TakoBa Mozesib U300peTeHUs IpH Hcnoiab30Banuu API3.
3aTteM CMOJIEIMPYEM Ipoliecc n300peTeHus ¢ npumeHenrneM DBM - nepecagum
4eJIoBEeKa Ha dKCKaBaTop. Bo Bcex ciydasx padoraer 4yesioBekK. I nporpecc
COCTOUT B TOM, YTO MBI JIy4IlI€ BOOPYKAEM YEJIOBEKA: B OJTHOM CIIy4ac - €ro pyKH,
B IPyI'OM - €r0 MO3T.

CeroniHs OOJIBIIMHCTBO M300peTarTesniel emie paboTaeT METOJ0M «IIPod U
omuO0K», mepedupasi BCEBO3MOKHBIEC «a €CJIH ClIeJaTh TakK...» [ pyHT CTAHOBUTCS
BCE TBEPXKE, a M300peTaTeNid CKpeOyT €ro TONBIMU pyKaMu. J[paMaTtu3m cuTyanun
yCYTyOJIsIeTCs TeM, YTO MHOTHE UCCIIE0BATENIN NU3YUYalOT IICUXOJIOTHIO YEeJIOBEKa,
CKpeOyIIero 3eMITi0, U HaICI0TCS OTKPBITh, TAK CKa3aTh, CEKPEThI YAAUHOTO
KomaHus. MexXay TeM yKe CeroIHS MOXHO JIaTh 3eMiieKoIry 3(()EeKTUBHbBIE
WHCTPYMEHTEHI, a 3aBTpa - MOCAJAUTh 3eMJICKOTIA 3a MyJIbT SKCKaBaTopa.

Teopust n300peTaTeILCTBA HAXOUTCS B CTaANU CTaHOBJEHUs. Ee MOKHO
CpaBHUTH C aBUanueil 20-x TOJO0B: €le KaXKyTCsl JMKOBUHHBIMU TIOJIETHI, €LIE
MHOTHE MPEANOYUTAIOT «TOMNATh I10-CTAPOMY» - IIyCTh MEJICHHO, 3aTO IIPUBBIYHO,
€11 TOJIBKO HAI[yIIBIBAKOTCS UAEU, KOTOPBIE PUBEAYT K BBICOKUM B3JIETAM.

Ho pab6ora uner.
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MNPUJIOKEHUA

ITpunoxenue 2

Oo0wmast cxema pa3BUTHS TEXHUYECKUX CHCTem

cucteMa. OOBEKTEI CTAJIN
YacTSIMH CHCTEMBI; KaxKaast
4acTh MOXKET pab0TaTh HE3aBU-
CHMO, HO CHCTEMa J1acT
MPOIYKIIHIO TOJIBKO MPHU
JNIEUCTBUM BCEX €€ YacTel.

OTrpaHU4YCHBI BO3MOXHOCTAMU
YCJIOBCKA, ABIAIOIICTOCA
HaCTbIO CUCTCMBI.

qyacTu A, B... coxpanss Y-
4acTu.

VYpoBuu | CTpyKTypa CUCTEMBI [TpoGaemsl, TPy JHOCTH, KOH- TunuyHele OMNOKYU NPH OCHOBHBIE IIyTH JJaJIbHEHIIEro
(GIMKTHl — UCTOYHMKY 3a7a4 pelIeHNH 3aa4 pa3BUTHS
1|45 B.. OtnenbHbIE OOBEKTHI HC- Crpemienue npogomkats | OObenuHeHHEe 00BHEKTOB B
YEepIbIBAIOT BO3MOXKHOCTH yJIy4lIeHHe OTAEIbHbBIX CUCTEMY.
CBOETO Pa3BUTHSI UJIH MPU- O00OBEKTOB.
MEHEHHS.
JlocuCTeMHBIN YPOBEHbD.
He3zaBucumble 0OBEKTHI.
[lepexon | (A+B...) OTCcyTCTBHE HEKOTOPBIX Bxurouarot Haubosee [Torck 0OBEKTOB-«30ITYIIEK.
1—2 HEOOXOIMMBIX YacTel CUCTEMBI. | Pa3BUThIH OOBEKT U3 3aMeHa HeJJOCTAaIoIUX O0BEKTOB
Bxirouenue He TeX 4acTeii. psana A;, Ay, As... Ho oH He | yenoBekom Y.
YacTH MI0X0 CTHIKYIOTCH. BCerja caMblii
MOAXOISIIMMN TSI JTAHHOMN
CHCTEMBI.
[lepBoHauanbHast HEyCTONYMBAs
cucrema.
2 | [A+Y+5+Y+B...]YcroliunuBas | Pe3epBbl pa3BUTHSI CUCTEMBI CrpemiieHue pa3BUBaTh 3amena Y-yacreil Mexa-

HU3MaMu M.
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[Tepexon | (A+Mu+b+Mu+...) Mexanu3mbl My, konupyroniue | Pa3BUBaroT 3J1eMEHTHI B [Tepexon oT MEXaHUYECKOTO
2-3 HeycroitunBas cucrema. JIeHCTBUS YEI0BEKa, OTJCIBHOCTH, HE KOMILIEKCa YacTel K
OTPaHUYUBAIOT BO3MOXKHOCTH YUYUTBIBAS, UTO TENEPb OHU | CHHTETUYECKON CUCTEME U3
pa3BUTHUS BCEH CUCTEMBI. COCTABJISIIOT €AMHYIO AJIEMEHTOB, OPraHUYHO B HEE
CUCTEMY. BXOJISIIIIHX.
MexaHnusmbel MUkonupyror
JIEUCTBUS YEJIOBEKA.
3| [D1192+031+04+...] [Tpu ynydieHnn 0gHOTO Crpemiienue Bemurpars B | Coznanue
AJIEMEHTA, PE3KO YXYAIIAIOTCA | OJJHOM, HE CUUTAsCh C CHEUAIN3UPOBAHHBIX CUCTEM.
JPyTHE 3IEMEHTHI (MU BCSI MIOTEPSIMU B APYTOM
CHUCTEMA B LIEJIOM) —
BO3HMKAIOT TEXHUYECKHE
IIPOTUBOPEYHSL.
VYcroiiunBas pa3BUBarOIIAsICS
cucreMa. OTAeNbHbIE YaCTH
CTaJIM 3JIEMEHTaMH D CUCTEMBI
U, KaK MpaBUJI0, MOTYT paboTaTh
TOJIBKO COBMECTHO.
31 | [D71+D7+D73+07+... I[To mepe yriyonenus Crpemiienne nponomkats | Kopennas nepectpoiika Bceit

9’,1+97’2+97’3+3’74+'.']

Criennanu3upoBaHHbIE
Pa3BUBAOIIMECS YCTONYMUBBIC
CHCTEMBI.

CriCcoruaJIM3aln CYKACTCA
001acTh MMPUMCHCHUA CUCTEMBI,
YBCIIMYUBAIOTCA MIPOCTOU,
yXyAumarnTCd S5KOHOMUYCCKHUEC
IIOKa3aTcCiiu.

Cricnyajn3anuro, co3aaBas
ramMmmy cIlie-
MUAJIN3UPOBAHHBIX
CHCTCM.

CHUCTEMBI: IIEPEX0 K APYTHUM
(bU3NYECKUM WM XUMUYECKUM
npuHIunaM padorsl. Hanpumep,
OT MEXaHUYECKUX K
ANEKTPUUECKUM.
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[Tepexon

[D°1971+07, D77, +07307;...]

Peskoe YBCIIUYCHUEC CIIOKHOCTHU

[IponomkaroT MOUCKU

[Tepexon k apyrum GpusndecKum

3—4 cucreMbl. CHUXKEHUE Pa3IMYHBIX COYCTAHUI WA XUMUYECKUM MIPUHITUIIAM
CITOCOOHOCTH K Pa3BUTHIO. AJIEMEHTOB (TIOJICUCTEM). paboTHI.
KombunupoBannas Heyc-
TONYMBAsk CUCTEMA.
4 | [TICHICHICs+...] PazButue cucremsl ¢ kakoro-to | CtpemiieHue CriaanuTh ITepexon oT OTKpBITOM
VYcroitunBas pa3BUBaIOILIASICS MOMEHTA MPUXOAUT B KOHQIHKT | KOH(QIUKT MOAKIIOYEHUEM | CUCTEMBI K 3aKPBITOH, He-
CUCTEeMa, OCHOBAHHAs Ha HOBBIX | C BHELIHEH cpeloH, BeI3bIBasg B | «Oy(depHBIX)» MOJCUCTEM. | 3aBUCUMOM OT BHEILIHEH CpPEIbl.
MIPUHIIAIAX. DIIEMEHTBI HEl HEJJOMYCTUMbIE U3MEHEHHUS.
CHUCTEMBI OBICTPO Pa3BUBAIOTCS
B moacuctemsl [/C.
[Tepexon | HeycroitunBas cuctema. Ha VYcnoxHEHHE CXEMBI. [IponoimkaroT ynydiarth Kopennas nepectpoiika Bceit
4—5 BpeMsi paboThI (MM HA 9acTh OrpanndeHHoe BpeMs JIei- OTJIETIbHBIC MOJICUCTEMBI. | CUCTEMBI: MEPEXO0]I K IPYyTUM

ATOTO BPEMEHH) BKIIFOUAETCSI
3aKphITas cxema.

CTBUA.

npuHIMaM padbotel. Hanpumep,
OT MaKpOIMpPOLECCOB K
MHUKPOIIpOIIeccaM Ha YPOBHE
MOJIEKYJI, aTOMOB, 3JIEMEHTap-
HbIX yacTull. [lepexox ot
«BCUICCTBCHHBLIX)
WHCTPYMEHTOB K
HUCITIOJIB30BAHUIO
ANIEKTPOMATHUTHBIX U IPYTHUX
TOJICH.
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VYcroiiunBas pa3BUBarOIIAsICS
3aKphITasi cUCTEMa

[TocTeneHHO BO3pacTaeT YUCIO
MOJICCTEM, COCTABJISIOIINX
CUCTEMY.

[IponoikaroT ynydinarth
CUCTEMY U €€
MOJICUCTEMBI.

ITepexon k cBepxcucreme:
JaHHas1 CUCTEMA BKIIFOYACTCA B
KayecTBE 2JIEMEHTA B CUCTEMY
OoJiee BBICOKOT'O YPOBHSI.

{C1+C+Cs+Cyt...}

Cucrema CaMOpPa3BUBAIOIINUXCA
CHUCTCM.
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