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OT ABTOPA

B Haie Bpemst TpyiHO KOro-HHOY/b yAMBUTH MICEH YIIPaBICHUS TEM WIIM UHBIM IIPOLIECCOM. YTIpaBlieHUE
TepMosiIepHOH sHeprueit? Uto x, neno OmmKaimmx jgeT. YnpaBieHue HaciuencTBeHHOcThIo? [loxkanyiicta, yxe
€CTh TeHHas HHXEHepus. YmpasieHne nmoronoi? Kakme Moryt ObITE COMHEHUS - OyIeT y Hac TOXKAb IO 3aKazy!
VYnpasneHue ABWKeHHEM 3Be3n? 3amada HENNerkas, HO BeIb NPHUHLUNUAIBHBIX NPEHATCTBHHA HET, HAYIHMCS
YIIPaBJIATH U 3BE3/IaMH, 3TO BONPOC BpeMeHH... JItobast uies o0 ynpaBieHNN 4eM-TO, CETOIHS €Ile He yIpaBise-
MOM, BOCIIPHHHMAETCS CIIOKOMHO: HalIeM Cpe/icTBa yrpasieHus, OyneMm ynpasisate. U Tonbko udes ynpasnenus
npoyeccom meopyecmed, Kak IpaBuilo, BEI3BIBACT PE3KOE COIPOTUBIICHUE.

«Kak n3BecTHO, aKT TBOpYECTBA HEMPOM3BOJIEH, - THIIET Apamarypr B. Po3oB. OH He moOKopeH naxe oueHb
MOIIIHOMY BOJIEBOMY YCHJIMIO MJIM KaT€rOPHYECKOMY HOBENCHHUIO... Kak HM mapagoKcalbHO, HO XyI0KHHK B MO-
MEHT TBOPUYECKOTO aKTa KakK Obl HE MBICIHT, MBICIIb YOBET TBOPUECTBO... Kak MHE Ka)keTcs, XyIOKHUK MBICITUT
JI0O MOMEHTa TBOpYECTBa M IIOCJIE HEro, BO BpPEMs K€ CaMOro akTa TBOpUYecTBa peduieKCHH OBITh HE JOJDKHO.
CroxxHee, KOHEYHO, /110 OOCTOUT ¢ HayYHBIM TBOpuecTBOM. Ho 1 OHO - cecTpa XyJ0KeCTBEHHOMY, BO3MOXKHO,
Jake pojHas. Heckonbko jer ToMy Ha3aa B OJHOM CTaThe 5 [IPOUell 3aMe4aHHe O TOM, YTO NEPBOUCTOUYHHKOM
BEJIMYAIINMX JTOCTIKEHUI M OTKPBITHI BO BCeX cdepax KyJabTypbl, HAyKH, TEXHUKH M UCKYCCTBA SIBJISIETCS BHE-
3armHOe M 0€3 BUANMON NMPHYMHBI BO3HUKAIOIIEE 03apeHHe. DTO U €CTh TBOpUecTBOY. («Bompocs! ¢umocodumy,
1975, Ne§, c.151.)

BriepBeie 51 BeTpeTniicsl ¢ TaKMM B3IVISZIOM Ha TBOPUYECTBO TPUALIATH JIET Ha3aJ, KOT/la Havyal 3aHHUMaThCs
n300peTaTeNbcTBOM. YUeHbIe M M300peTaTeny, pacckasbiBas O CBOeH padoTe, ¢ MOpa3UTEeNbHBIM eIMHOLYIINEM
TOBOPWJIM O BHE3AIIHOM O33apPEHHH, O HEBO3MOXXHOCTH HE TOJBKO YIPABJIATH TBOPYECKUM IPOIECCOM, HO M HO-
HATH, YTO 3TO TAaKOC M KaK 3TO HPOUCXOIUT. W XoTa 0 HEenmo3HaBaeMOCTH TBOPYECTBA BBLICKA3bIBAJIUCH JIFOJU,
MHOTO CJICNaBIINE B HAYKE M TEXHUKE, S HE MOBEPHII UM, HE TIOBEPHII cpa3y u 6e3orosopouno. Ilouemy Bce mo-
3HaBae€MO, a TBOPYECTBO HemoszHaBaeMo? YTo 3To 3a mpomecc, KOTOPHIM B OTJIMYHE OT BCEX APYTHX HENbB3S
yIpaBiATh?.. MHOTHE N300peTeHNs OMa3/IbIBalOT, 3TO JAaBHO M3BECTHO; M300peTaTeNn 4yacTo OMMOAaI0TCs, pH-
JIyMBIBasi KHOT'aCThIe» MapOBO3bl U «PYKACTbIe» HIBEHHbIE MAIMHBI, M YTO )K€, TaK JIOJDKHO ObITh Beerga?.. S pe-
W 3aHAThCA 3TOH MPoOIeMOil, pearonaras, 4To rojia 3a Ba e yAacTCs PelIHTb...

[Ipo6iema okazanach 3HAUUTENBHO cioxHee. [IpencraBpTe cebe, YTO MOCTaBICHA 3a7aya cAenaTh mapyc-
HBII (JIOT HE 3aBUCAIINM O BeTpa. BISICHSETCS, YTO MapyCHUKH, YBBI, II0 CBOCH IIPUPOJIE 3aBUCAT OT BETPA, HU-
4ero TyT He nojenaems. Ho MOXXHO MOCTPOUTH MapOXOA M OH TO HEe OyJeT 3aBUCETh OT BeTpa... [IpuMepHo Tak
MIOJYYHIIOCh ¢ M300peTaTebCKMM TBOpUYecTBOM. [300peraTenbckue 3anaun M3/1aBHa pemaiich nepebopam Ba-
pHaHTOB («A eciu crenaTb Tak?..»), ¥ 2mom TPOLECC OKa3alcsl 3aBUCILIMM OT MHOXECTBA CIyYalHBIX U TPYI-
HOYYHMTBIBAEMBIX (aKTOpPOB, T. €. MPAaKTHYECKH M B caMoM Jejie ObUl HeynpasisieMbiM. HeoOxomumo 6biio
nepeiimu K UHOU mexHono2uy, AAIOWEH Ty ke NPOLYKIHIO - H300peTeHHs, HO MpU JPYroM IpoLece Mpou3-
BOJICTBA - YNPABISIEMOM, XOPOIIO OpPTraHW30BaHHOM, (G QekTuBHOM. CI0BOM, HE XOUEIlb 3aBHCETh OT BETPA -
CTpOH MapoXoA M HE BEPb, YTO KPOME MAapyCHUKOB HUYETO HE MOXKET OBITh, XOTS BOKPYT TOJBKO IAPYyCHUKH H
caM (10T OTOXKJIECTBIISICTCS C HUMH.

[TocTpoeHue Teopun penieHus] U300peTaTeNIbCKUX 3a/1au AaXe B KOHTypax - pabora BecbMa Tpyaoemkas. C
60-X TOJJOB HayaJl CKJIaJIbIBATHCS KOJUIEKTUB UCCIIECA0BATEIICH; TOSIBIINCH TIEPBBIE OOLIECTBEHHBIE HHCTUTYTHI U
IIKOJIbI, B KOTOPBIX MOKHO OBUIO UCIIBITHIBATH U OTIHHI/I(l)OBBIBaTB HOBYIO TCXHOJIOTHUIO PCHICHUA I/1306peTaTeJ'lB-
ckux 3amad. Ceitgac B 80 roponax pabotarot okono 100 TakuxX WHCTUTYTOB W IIKOJI; €KETOJHO OCHOBBHI TEOPUH
penIeHus] N300peTaTebCKuX 3a4ad M3y4JaroT THICSYM HAyYHBIX paOOTHHKOB, MHXKEHEPOB, CTYICHTOB; TOJOBast
«IPOIYKIHSD» COCTABISIET COTHU M300pETeHHH - 00ydeHrne BO MHOTHX OOIECTBEHHBIX MHCTUTYTaX M HIKOJIAX 3a-
KaHYMBaeTCs AMIUIOMHBIMU paboTaMu Ha ypoBHe M300pereHnil. O0beM «TIpOAYKIMU» OBICTPO PACTET, TaK Kak
BBIITYCKHUKH MPOJOJDKAIOT M300peraTh U mocie oOyueHus. COBEpIICHCTBYETCS TEOpHs, HAKAIUIMBACTCS OIIBIT
00YUYEHHUS - 3TO TOXKE OTPAXKAETCS HA BBIIYCKE «IIPOLYKIIHI».

Ilepen Bamy KHHTa, paccKa3bIBAOIIAs O HOBOW TEXHOJIOTHH TBOPYECTBA, IIPH KOTOPOH IPOLECC MBIIUICHHS
HE XaOTHYEH, a OPTaHU30BaH M YETKO YIpaBisAeM. DTy KHHTY MOKHO YHTaTh IBOSKO. MOXHO IPOCTO npouu-
mams, HE OYCHB BIABAsCH B JleTanu. [I[puMepHO Tak MBI YMTaeM KHUTH O MOJIETax B KOCMOC M O CIyCKax B TIy-
OMHBI OKEeaHa: MHTEPECHO, HO CaMH MbI He I0JIeTHM Ha Mapc u He omycTuMcsi B MapuaHCKylo BiauHy... B ma-
MATH YUTATECIIA OCTAHETCA ITIaBHOC: €CTh HOBAsl TEXHOJIOTUA TBOpPUYECTBA: €CIIN KOFZla-HI/IGyIlb mpuaeTCsa peuiaTb
n300peTaTenbCKylo 3a1a4y, HaulMHaTh HaJlo He CO CIIENOro nepedopa BapuaHTOB, a ¢ OCBOCHHS TEOPUH.

MOXHO IIPOYUTATh KHUTY HHAYE - npopabomams €e: 3allOMHUTh OCHOBHBIE ITPUHIUIIBI X IIPABHIIA, PEIINThH
WJIN TI0 KpaiHeH Mepe MOMBITaThCs PEIINTh NPUBEACHHBIC B KOHIE KayKIOW TJIaBBI 33Ja4d W IIEPEUUTATh IJIaBY,
€CITH 33J1a4M HE TOTyYatoTCsl.

Kcrary, o 3amauax. O Teopuu penieHust H300peTaTebCKUX 3a/1a4, ECTECTBEHHO, HEIb3s1 TOBOPUTb, HE TIPH-
BOJA IPpUMEPHI 3a1a4. HOSTOMy B KHUTe¢ MX MHOro. He HaJg0 UX 6OHTI)CH, HC HAJO0 onyCKaTb, CUHUTas, YTO OHU
«He MO CHeNUATBHOCTH». DTO 33a7auyd Ha YIPABJICHUE MBIIUICHHEM, Ha MIPEOAOJICHHE IICUXOJIOIHYECKO HHep-
IIMY, Ha TIPIMEHEHNE U3JIOKEHHBIX B KHUTE 3aKOHOB Pa3BUTHA TEXHHYECKHMX cHcTeM. HWKakux y3kocmernuans-
HBIX 3HaHUH IS pelIeHns 3a/1a9 He HaJj0, JOCTaTOYHO TOTO, YTO OCTAJIOCh B MAMATH OT IIKOJIBbHON (PU3HKH.
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Pasymeercsi, KHUTra pacCuMTaHa MPEX/IE BCEro Ha WHKeHepoB. Ho OHa TOHATHA U JIFOSM, JTAICKUM OT TeX-
HUKH. [IpUHIMIBI YIIPABICHHS MBIIUICHHEM MPU PEIICHUH W300peTaTebcKuX 3a/1a4 (MMEHHO HPHHIHIIBI, a He
KOHKpETHbIe (pOPMYIIbI M MpaBHia), MO-BUIAAUMOMY, MOTYT OBITh MMEPEHECEHbI HA OPraHU3aldi0 TBOPYECKOTO
MBIIIUICHYS B JTFO00H 00JIACTH YeJI0BEYECKOM NesiTenbHOCTH. [103TOMy KHHTa IpeHa3HAYeHA IS ITUPOKOTO KPY-
ra yuTarejeH.

51 HaerOCh, YTO CPEU TEX, KTO €€ MPOYUTACT, OKAKYTCS JIFOIH, KOTOPHIC 3aXOTST MOUTH JaJIbIle ¥ 3aiMYyT-
Cs1 IOUCKOM HOBBIX ()OPM YIIPABJICHHUS] TBOPYCCKUM MBIILICHUEM B TEXHUKE, HAYKE, HCKYCCTBE. UTO MOXKET OBITh
3aMaH4YMBEe PACKPBITHS MPUPOJIbI TAIAHTIMBOIO MBIIUICHHUS U TPEBPALICHUS TAKOTO MBIIUIICHHUS U3 PEIKUX U
HEYCTOWYMBBIX BCIIBIIICK B MOIIHBII U YITPABJISAEMbI OTOHb MO3HAHHMS !



HA ITIYTU K TEOPUU TBOPYECTBA
METO/ [IPOB ¥ OLIMBOK

M3006peraTenbcTBO - ApeBHEHIIEee 3aHATHE YenoBeka. C M300peTeHus Opyauil Tpya HadaJcs IMpoLecc ove-
JIOBCUMBAHUS HAIMX JAJCKUX MpeaKoB. [lepBbic M300peTeHUS HE CO3/IaHbl YSTIOBEKOM, a OOHAPYKEHBI UM B T'O-
TOBOM BHJIEC. .HIOZ[I/I 3aMETUJIM, YTO OCTPBIMH KaMHAIMH MOKHO pa3pe€3arb HIKYpPbI y6I/ITBIX JKUBOTHBIX, 1 Ha4YaJIu
coOupaTh M MPUMEHATH KaMHHU. [locie necHBIX moXkapoB ObIII0 0OHAPY)KEHO, YTO OTOHb TPEET W 3aIIUIIAeT, Ha-
Yalli COXPAHATH OTOHbB. JIT0/IM ellie He CTaBHIIHN 3a/1a4, OHU OTKPHIBAJIN TOTOBBIE pEIICHIsI. TBOPUECTBO COCTOSIIO
B TOM, YTOOBI JJOTaaThCsl MPUMEHUTH TH perieHus. Ho modtu cpa3y BOSHHKIHN U u300pemamensckue 3a0ayu.
Kak 3aoctputh 3arynuBinuiics kameHb? Kak cienars, 4To0bI KaMeHb ynoOHee ObLTo aep:kaTh B pyke? Kak yoOe-
peub OTOHB OT BeTpa u A0kAsA? Kak mepeHoCHTh OTOHb C MECTa Ha MeCTO?..

Pernrats n300peTarenbekue 3aaaun MPUXOAUIOCH Memooom npod u owubok, nepedrupas BCEBO3MOKHBIC Ba-
puanTsl. [lonroe Bpems nmepebop BapHaHTOB Besn Hayral. Ho mocTeneHHO MOSBIINCH ONpeeICHHBIE IPUEMBI:
KOIMPOBAaHUE TPUPOAHBIX TMPOTOTHIIOB, YBEIHMUEHIE Pa3MEpOB W UHCIa OJHOBPEMEHHO JCHCTBYIOMIMX OOBEK-
TOB, OOBEIMHEHNE Pa3HBIX 00BEKTOB B OJHY cucTeMy. HakarumBanuch (hakThl, HAOIIOACHUS, CBEICHHUS O CBOM-
CTBaX BEIICCTB; MCHOIB30BAHUE 3TUX 3HAHWH TOBHIMIANO HAMPABICHHOCTH MOWCKOB, YIOPSIOYHUBAIO MPOIECC
perieHus 3a1a4. Ho MEHsUIHCE M caMU 3a/1auu; U3 BEeKa B BEK OHHM CTAHOBIUTUCH ClIokHee. CerofHs, 4ToObl HAlTH
OJIUH HY)KHBII BapHaHT pelIeHHs, HEOOXOMMO MPOJIEIaTh MHOXKECTBO «ITYCTHIX) IPOO.

CyiecTByIOT NPUBBIYHBIC, HO HEBEPHBIE CY)KACHUS 00 M300peTaTeIbcKOM TBOpYecTBe. «Bce 3aBUCHT OT
CITyJaifHOCTH»,- TOBOPAT ONHU. «Bce 3aBUCHT OT yHOpcTBa, HAI0 HACTONYMBO NpoOOBATH pa3HBIC BAPHUAHTHI», -
YTIBEPXKIAIOT ApyTre. «Bce 3aBUCUT OT MPHUPOKIESHHBIX CIIOCOOHOCTEH, 3asBISIOT TPETHH... B 3THX CYXICHHUIX
€CTh JTOJIS TIPABJbI, HO MPaBJbl BHEMIHEH, moBepXHOCTHOU. HeaddekTiBeH cam MeTon mpod U omuboK, MO3TOMY
MHOTOE 3aBHCHUT OT yJIau U JUYHbIX KAYCCTB M300pETATEIIS: HE BCAKUN CIIOCOOCH OTBAXKUTHCS HA «THUKUEY IIPO-
Obl, HE BCSIKHUI CIIOCOOCH B3SITHCS 3a TPYAHYIO 3a/1a4y U TEPIICINBO €€ PEIiaTh.

B xonne XIX Beka nmpuMeHEHHE METOa MPo0 W OMHOOK YCOBEPIIEHCTBOBAI DMCOH. B ero mactepckoit
paboTano A0 THICIYHM YEIOBEK, MTOPTOMY MOYKHO OBLIO Pa3/IeiHuTh OJHY TEXHHYECKYIO MpobjeMy Ha HECKOJIBKO
3a7a4 ¥ 10 KaKI0H 3a/1a4e 0JHOBPEMEHHO BECTH MPOBEPKY MHOTHX BapHAHTOB. DIUCOH H300pell HaydHO-HCCIIe-
JTOBATEIIbCKUI MHCTHUTYT (M 3TO, HA HAII B3I, BEUYANIIIEe ero H300pETCHUE).

SIcHO, YTO ThHICSYA 3EMJIEKOTIOB MOTYT PBITh KAUeCTBCHHO HMHBIC SIMBI, YeM OJMH 3emickor. Ho Bce-Taku
caM CI1oco0 PHIThSI OCTACTCS MIPEKHUM. ..

CoBpeMeHHas «IHIYCTPHUS H300pETeHUIN OpraHn30BaHa MO ANCOHOBCKOMY IPUHIIMITY: YeM TpyIHEE 3a1a-
4a, T. €. 9eM OoubIie mpod HaJo MPOIeaTh, TeM OOJbIIee YICIIO JFO/ICH HAlIpaBIseTCs Ha pelIeHNe 3a1aqn. 3a-
nmaay «Kak HajexHee COeAMHUTD CTEKIITHHYIO ISTallb C METAJUIMIECKOM?» DIUCOH MOT MTOPYYHTH TPYIINE B TPH -
IATH YelloBeK. HbIHE 3aauu Takoro YpOBHS OJHOBPEMEHHO PEIIAI0TCS MHOTUMH KOJUICKTHBAMHU, B KAXKIOM H3
KOTOPBIX JCCATKU U COTHH HAYYHBIX COTPYJAHUKOB ¥ HHKCHEPOB.

[ITupoko pacnpocTpaHEeHO MHEHHE O TOM, YTO B HAIllE BPEMsi KPYITHbIC H300PETCHHUS ACIAI0TCS HE OJHHOY-
KaMu, a KoiulektuBamu. Kak u Bo BcsikoM adopusme, 3/ech OTpakeHa JIMIIb 9acTh NpaBAbl. beIBaroT pa3Hbie
OIIMHOYKH M Pa3HbIe KOJUIEKTUBHI - BXKCH MPEXKAE BCETO YPOBEHb OpraHm3anuy Tpynaa. «OInHOYKa» - IKCKaBa-
TOPIIMK PaboTaeT HAMHOTO MPOTYKTUBHEE «KOJUIEKTHBA» 3€MJICKOMOB. Jla M «KOJUIEKTHB» 3€MJICKOIIOB JIMIIb
YCIIOBHO MOKHO CUHTATh KOJJICKTUBOM: KaXK/IbI 3MJIEKOI KOAeT B OJHHOYKY...

Memoo npob u ownboK U OCHOBAHHAS HA HeM OP2AHU3AYUS MEOPHECKO20 MPYOad NPUULIU 8 NPOMUsopeyue
¢ mpeboBaAHUAMU COBPEMEHHOU HAYYHO-MEXHUYECKOU PeBOIOYUU.

HyXHBI HOBBIC METOJIBI YIIPABJICHHUS TBOPYECKUAM IPOIIECCOM, CIIOCOOHBIC PE3KO YMEHBIIHUTh YHCIO «ITy-
cThIX» Tp00. W Hy)KHa HOBasi OpraHU3aIMs TBOPUSCKOrO MPOLecca, Mo3BoJIsoIas 3G (GEeKTHBHO MPUMEHATh HO-
BBIE METOJBI. A IJISl 3TOr0 HEOOXOIMMO HaydYHO OOOCHOBAHHAS U MPAKTHYECKH PabOTOCIOCOOHAs TEOpHs pere-
HUS H300pEeTaTENbCKUX 3a1ad.

N3 NCTOPUHN N3YUYEHUSA N30BPETATEJIBCKOI'O TBOPYECTBA

B ceapMoMm ToMe «Maremaruueckoro cOopHuKay rpedeckoro maremaruka Ilammna, sxuBmero okoso 300 r.
H. 3., BIIEPBBIC BBEJICH TEPMUH «3IBpUCTHKa». 1 xot1s [lanm ccputaeTcst Ha cBOMX npeniiecTBeHHUKoB (EBkimna,
Anomnonuns Ilepramckoro m Apucrest - CTapiiero), BOZHHKHOBEHHE 3BPHCTHKH - HAYKH O TOM, KakK AENaTh
OTKPBITUS 1 N300peTeHHS, CBI3BIBAIOT ¢ MeHeM [lamma [1].

B nanmpnefimeM k mpobieMe co3JaHusl SBPUCTHKU OOpamajich MHOTHE MaTeMaTHKH, Hanpumep Jlekapr,
Jletionun, boxpuano, [Tyankape. [lo-BuauMomy, MaTeMaTrKa, JUIIEHHAs BO3MOXKHOCTH Pa3BUBATHCS IKCIIEPH-
MEHTAJIbHBIM IIyTE€M, paHblle U CHJIbHEE JPYrUX HayK HUCIbITajda HOTPEOHOCTh B MHCTPYMEHTE JUISl PELICHHS
TBOPUYECKHX 3a7ad.

TepMHHBI «OTKPBITHE» U «H300pETEHUE» C caMOT0 Havasla IIOHUMAJINCh B 3BPUCTHKE BEChMA MIMPOKO; B Ka-
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YecTBE OTKpbIBaTeNel M m3o00peTareneil pacCMaTpUBAINCH XYAOKHUKH, TIOATHI, TIOJUTHUKH, BOCHHBIC NESITENH,
¢mrocodsr u np. Mcenemys TEXHOIOTHIO MAaTEMaTHYECKOTO TBOPUYECTBA, MAaTEMAaTHKH OOpaIIaich K (akTHde-
CKOMY MaTeprally: pacCMaTPUBAIH XOJ PELICHUS MAaTEMaTHYECKHX 3a/1ad, aHAIN3UPOBAIN OIBIT 00yUYEHUsI, IKC-
MIEPUMEHTUPOBAJIHN ¢ ydamumucs. Ho Kak TONbKO NMpearnpHHIMAINCH MOMBITKH C(hOPMYIHPOBAaTh OOIINE 3aKOHEI
TBOPYECTBA, UCCIIEAOBATENN OTPHIBAJINCH OT HAYYHOIO MOJX0/1a, HAYMHAIIM ONEPHPOBATh Pa3po3HEHHBIMU (ak-
TaMH, UCTOPHUUECKUMHU aHEKJOTaMH U T. M. TUnu4HbI B 3ToM oTHOIIeHur kuuru J.IToita [2] u K. Agamapa [3]:
aHalN3, KOHKPETHBIN U TIyOOKHUH TaM, I/ie UAET pedb O MaTeMaTHKe, CTAHOBUTCSI TOBEPXHOCTHBIM, KOTIa €TI0
KacaeTcsi TBOpPUYECTBA BOOOIIIE MM TBOPYECTBA B TEXHHUKE.

B Poccun 3Bpuctukoii MHOTO 3aHMMaics umkerep I1. K. DHrensmeiiep, aBTop psna KHUT IO TEOPUH TBOP-
gyecTBa. OH OBUT TBEpJO YOEXKIEH B HEOOXOANMOCTH CO3/1aHMS YHHBEPCAJIBHOW HAyKH O TBOpYecTBE. «Sl Hasbl-
BalO YBOPOJIOTHEH,- ITHCaN OH, - BCEOOIIYI0 TEOPUIO TBOPYECTBA, T. €. TAKyI0 TEOPHIO, KOTOPask OXBaTHIBAET BCE
SIBJICHUSI TBOPYECTBA, KaK TO XYyJ0)KECTBEHHOE CO3WJaHHE, TEXHHYECKOE M300peTeHue, HaydyHOE OTKpBITHE, a
TaKXe U MPaKTHIECKYIO JeSTEeIbHOCTh, HAIIPABICHHYIO Ha TI0JB3Y MM Ha J00pO, WIK Ha 9TO YroaHo. Takum 06-
pa3oM, 3BPOJIOTHS SIBJSIETCS Takxke Teopueit Bomm» [4, c¢. 132]. B xuurax DHrensMeiiepa coOpaHbl HHTEPECHBIE
MaTepuasl, BBICKa3aHO MHOTO LICHHBIX MJ€H, B YaCTHOCTH O BO3MOJKHOCTH CO3HaHMs OMOHMKH. DHrelbMerep
MHCANT «...0Ka3bIBACTCS, YTO TCHUAIBLHOCTh BOBCE HE TaKOH O0XKECTBEHHO PEAKHH Iiap, Y4TO OHA... COCTAaBISCT
yIieN BCAKOT0, KTO HE POKAEHA COBCeM HAuoToM» [4, c. 135]. Uepes monBeka 3Ty MBICIb JOCIOBHO MOBTOPHUII
L{BHKKH, aBTOp MOP(OIOTHUECKOT0 aHAIH3A.

Co BTOpOit mooBuHBI XIX Beka cTaiy MOSABIATHCS MCCIEJOBAHUS IO TICUXOJIOTHH HAYYHOTO M TEXHUYE-
CKOTO TBOpYECTBA. B cymHocTH 3T0 ObLIA Ta K€ IBPUCTHKA, HO TOJIBKO C aKIIEHTOM Ha IICHXOJIOTHIO MBIIIIICHHS.

CHauana ICHXOJIOTHYECKHE MCCIIEIOBAHMS OBUTH HalpaBICHbl NPEHMYIIECTBEHHO HA M3YYCHHE JIMYHOCTH
n3obperarens. B aToT mepuosn TBopUeckas IMYHOCTD paccCMaTpUBAIACh KaK HEYTO MCKItouuTensHoe. O0cyxna-
JIICh BOIIPOCHI O CXOJICTBE IICHXOJIOTHYECKUX 3a00JI€BaHUI M T€HUAILHOCTH, 00 0COOOM cOCTaBe KPOBU y M300-
perateneit u T. A. M mump B XX Beke Ha CMEHY 3TUM B3IVIsIaM IIOCTEICHHO IMPUILIO YOXKIICHHE, YTO TBOpUE-
CKHe 33/IaTKH €CTh ITOUTH Y BCEX JIFOICH.

[Icuxomoru cranu SKCIEPIMEHTHPOBATE C IPOCTHIMHU 3anadamu. OCOOCHHO MHTEpeCHBIE paOOTH OBLIN BBI-
nmonHeHs! K. JIyakepom u JI. CekeeMm [5]. BBISICHHIIOCH, UTO UCTIBITYEMBIE PEMIAIOT 3adadyl MepedopoM BapHaH-
TOB, YTO MHOT'0€ MPH 3TOM 3aBHCUT OT MPEIUIECTBYIOIIErO ONBITA, YTO KaXblii pACCMOTPEHHBIN BaApUAHT Hepe-
CTpaMBaeT Npe/ICTaBIeHHE O 331a4e U T. 1. OHAKO 3TO HE MOSICHUIIO TIIaBHOM NMPOOIEMBI: KAKUM 00pa3oM HEKO-
TOPBIM M300peTaTeNsIM YAaeTCsl MaJbIM YMCIIOM MPO0 pelarh 3a/1auu, 3aBelOMO TpeOyroline OOJBIIOro dnucia
mpo6?

OTBeTUTH Ha STOT BOIIPOC IICHXOJIOTHS TBOPUECTBA HE MOXKET U 1o ceif neHp. B cymuoctn ¢ 30-40-x TomoB
HE MOJTYYCHO HUKAKUX MPHHIUNNAIBHO HOBBIX PE3YIbTATOB.

[Touemy ke MCUXOJIOTH YIIOPHO 3KCIIEPUMEHTHUPYIOT C MPOCTHIMU 331a4aMU U TOJIOBOJIOMKAMH U HE UCCIe-
JIyIOT MPOLECC PeallbHOrO TBOpPYECTBA MpU peleHuu ciaoxHbix 3anad? Ilcuxonor H. II. JlunpkoBa [6] cmpa-
BEJJIUBO OTMEYAET, YTO TaKOE MCCIICAOBAaHNE HATAJKUBACTCS Ha MPAKTUYECKU HEOJOIMMBIe TpyAHOCTH. TBOpUe-
CKHUH Tpolecc pacTAHYT BO BpPeMEHH; HaunHasi HaOJII0IeHNEe, UCCIIeIOBATENIb HE MOXKET OBITh YBEPEH, YTO «I10J0-
TBITHBIN M300peTaTeNnb) pennT 3agady XoTs Obl 3a 5 wnn 10 net. Jla u caMmo HaOMIOACHNE HapyIIaeT YHCTOTY
9KCIIEPUMEHTA: YeM IOApoOHee MCHXOJIOT PACCIpalINBACT M300peTarTesns, TeM OOJbIe OH y3HAET O XOIE €ro
MBICIEH, HO TEM CHIIbHEE BOMPOCH! BIUSIOT Ha ITOT XOJ MBICIEH, MEHAA U UCKaXKkas €ro. XOTs TBOPUYECKHH MPO-
L[ecc AJIUTCSA OYEHb JO0JIT0, CAMO PELIEHUE MOSIBISETCS BHE3AMHO, YaCTO B BUJE MIHOBEHHOIO «03apeHus». TyT
MIPOCTO HEBO3MOXKHO O YeM-TO paccrpanuBath. [la 1 BooOle AaHHbIe, coo0laeMble n300peraresieM, MOTYT He
oTpakaTh UCTHHHOTO Xomaa mbicieil. Eme B 20-x rogax ¢umocod M. W. Jlanmumu mucan: «BecbMa JIF000MBITHO
OTMETUTH YMBIIJICHHOE CTPEMIICHHE JaPOBUTHIX YUEHBIX, 00JaJafOIMX TITyOOKNM 3HAHHEM CBOETO IpeaMeTa 1
HaJICNICHHBIX YYTKOCTBIO M IIPOHHULIATEIFHOCTEIO, BBIAABATh INepe mpodaHaMu CBOH fap 32 MUCTHYECKYIO HHTY-
UIIO, JAPOBaHHYIO HEOOM CBBIIIE» [7, T. 2, c. 125-126].

JIJ11 MHOTHX IICUXOJIOTOB MJiesl YIIPaBICHUs TBOPUECTBOM U 1O CeH JIeHb 3BYYUT HUCKOJIBKO HE peajibHee,
4eM HJiesl yIpaBJIeHHs ABMKEHUEM 3BE3]1: B JIY4IIEM CIIydae - IeJI0 OUeHb AAIEKOro OYIyIIero, a MOXeT ObITb, 1
HEYTOo BOOOIIE HeocyliecTBUMOe. M NCHXonoru mpernoyuTaoT U3ydaTb TBOPUYECTBO CO CTOPOHBI, OIpaHUYH-
BasICh OIIBITAMH C TOJIOBOJIOMKaMH HIJIM HECIIOKHBIMHU IIaXMATHBIMU 3a/1a49aMH.

Teopust maxMaTHON UIPHI CO3/aBaNach B Pe3yIbTaTe HAKOIUICHHS M aHAIN3a OYEHb OOJIBIIOTO YHCIIa CII0XK-
HBIX pealbHBIX MapTHi. Takoi myTh BO3MOXKEH M B M3y4YEeHHM HM300peTaTesbcKoro TBopuecTBa. Hamo mpexie
BCEro codparth M UCCIIeN0BaTh OOJIBIIOE YHCIIO ONMCaHUi n300peTeHnii. Ho ecim maxmarHble 3amicu B KaKOH-To
Mepe OTPaKAIOT XOJ MBICIICH [IaXMaTHCTOB, TO B OMHMCAHUAX U300peTeHNH 3a)MKCUPOBaH TOJIBKO UTOT PabOTHI.
[Ipuiinercss peKOHCTPYHPOBATh XOJ MBICIIEil u300peTarens, a Uid 3TOTO HaJ0 CaMOMY yMETh pemiaTh TPyAHBIC
337249y U3 Pa3IHIHbIX 007TaCTEel TEXHHUKH.

B ocHOBe maxMaTHOTO aHAJIN3a JIEKHUT CTPEMIICHHE TTOHATH, Y€M UI'pa TPOCCMENCTEPa OTIINYACTCS OT UIPBI
o0bryHOrO maxmaructa. I[IoHsTs TpoccMeiicTepa moadac MOXKET TONBKO PaBHBIA eMy MO cuile maxmarucT. [lcu-
XOJIOTY, PUCKHYBLIEMY YIJIyOMTBCS B W3y4EHHE IIpOllecca PELICHMs CIOKHBIX M300peTaTeNbCKUX 3a/1ad, MpH-
HIJIOCh OB CAMOMY pelIaTh 337a4i Ha BEICOKOM YPOBHE. DTO TPYAHO, ¥ IICHXOJIOTH IBITAIOTCSI TOHATH U300peTa-
TENbCKOEe TBOPUYECTBO, HE permas n300peTaTeIbCKuX 3afay. JIMIb n3penka B ONBITaxX MUCIONB3YIOTCS 3aa4H, 10~
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XOKHe Ha n3o0perarenbckue. Ho U Torna BHUMaHME HCCIIENOBATENs COCPENLOTOYEHO TOJIBKO Ha IICHUXOJIOrHYe-
ckux (hakTopax. Mexmy TeM NCHXOJIOrHdecKue (hakTOpbl BTOPHYHEL, MPOM3BOAHBL. [ TaBHOE B M300peTeHnH TO,
YTO TEXHHYECKas CHUCTEMa IEPEXOAUT M3 OIHOTO COCTOSHHS B APYroe, MPUYEM IEPEXOA OCYIIECTBISETCS II0
OTIpe/IeTICHHBIM 3aKOHaM, a He «Kak nomnaio». Ho MMeHHO 3Ta - epBUYHasi, 00bEKTHBHAS - CTOPOHA TBOPYECTBA
ocCTaeTcst BHE M0 3pEHUsI ICUXO0JIOTOB.

[IpencraBbTe cebe, 4TO MBI UCCIIELyeM HOBEJCHHUE PYJIEBOr0 Ha Kopaliie, IUIBIBYIEM 10 H3BUIILCTON peKe.
HpI/I 3TOM MBI HUYEro HE XOTHM 3HATh O CaMOu PEKE 1 NbITaCMCA O0OBSICHUTH HeﬁCTBHfI PYJIEBOTO TOJBKO IICHUXO-
JormdecKkuMHu pakTopaMu. BoT pyneBoii Hagan ObICTpO BepTeTh mTypBal Bupaso. [louemy? HaBepHoe, comuIie
ObeT eMy B IJ1a3a, OH YKJIOHSETCS OT COJIHIA, BOT B YEM JENO... A T€Neph OH MEIUICHHO BPAIlaeT IITYPBa BIEBO.
[Touemy? MoskeT OBITh, pEIIHI BCE-TAKH ITOJICTABUTH JIMIO COJHILY M 1103aroparh?.. A BOT pyJieBble CMEHUIINCE,
HOBBIH PYJIEBOH cpasy CTall KDYTUTh PYJb U - BHUMaHue, BHUMaHue! - MOBEpHYJICS CIMHOM K conHiy. [Ipekpac-
HO, 3HaYUT [TOBEICHHE PYJIEBBIX 3aBUCHUT OT TOT'0, JIIOOST JIM OHHU 3aropaTh Ha COJIHLIE WM HET, TaK M 3aIHIIEM...

K coxanenuto, 3/1eCh HET PEYBEIHUYCHUS: «HUHUCTO MICUXOJIOTUUECKHUI MOJIXO0]I, UTHOPUPYIOLIHIA CYIIIECTBO-
BaHNME OOBEKTHUBHBIX 3aKOHOB Pa3BUTHS TEXHUUECKUX CHCTEM, IMEHHO TaK W BRITLIIUT. B omHON U3 cinemyrommx
TJIaB MBI JI€TAJIbHO PACCMOTPHM SKCIIEPUMEHT, MPOBEACHHBIH JlyHKEpOM 1 CUHTAIOIIMHCS KilaccuueckuM. K ato-
MY BPEMEHH MBI ITO3HAKOMHUMCS C 3aKOHAMH Pa3BUTHS TEXHUYECKUX CHCTEM M CMOXKEM CYIHUTh O TOM, YTO CTOHUT
3a II000BBIO K 3arapy...

Kam,uaﬂ HayKa OpoXoOgUT CTaAun «aJIXUMUN» U «XUMHUW». Ha CTaaAuu «AJIXUMHUN» OHA CTApaACTCA OXBATUTH
BCE MHOT0OOOpasye MUpa OTHOH - AByMs (GopMyiaaMH. AJIIXUMUS, HaIlpUMep, CMOTpeNa Ha 001acTh, H3y4aeMylo
HBIHE XUMHEH, KaK Ha HEeUTO, TPEThECTEIIEHHOE, TOO0YHOE. AXUMUKA CTPEMHIIICH MTOMYINUTh (IITIOCOPCKIA Ka-
MEHb, IAIOMKUIl BEYHOE 3/10pPOBbE, BEUHYIO MOJIOJOCTh, MYAPOCTh, CIIOCOOHBIN OXMBIATH MEPTBBIX M IpeBpa-
maTh JI000H METalT B 30J10TO... [ICHXONOTHs TBOPYECKOTO MBIIIJICHHUS BCE €IIe HaXOAUTCS Ha YPOBHE «QIIXH-
MHI»: IIBITAETCS IPOCTHIMU ONBITAMH OBJIAJIETh MEXaHU3MOM TBOpuecTBa (Bcsikoro!). Coznanuio odmeld Teopun
TBOpYECTBA JOJIKHO NPEANICCTBOBATL UCCICAOBAHNEC KOHKPECTHBIX BUIOB TBOPUCCTBA. Tonpko onurpaiachb Ha T€O-
PHIO M300pETaTeILCKOrO TBOPUECTBA, TEOPUIO HAYYHOI'O TBOPUECTBA, TEOPHUIO JTUTEPATYPHOI'O TBOPUECTBA, MOXK-
HO CO BPEMEHEM CO3/1aTh OOLIYI0 TEOPHIO TBOPUYECTBA, KOTOPAs, B CBOIO OYEPE/Ib, TACT HOBBIM TOTYOK PA3BUTHIO
JACTHBIX TCOPHI.

[TyTh K CO3JaHUIO HAYYHOW TEOPWUH TBOPYECTBA JOJIOT M TPyAEH. MEXay TeM >KU3Hb, MPAKTHKA, MPOU3-
BOJICTBO TPeOOBaJI HOBBIX METOJ/IOB PELICHUs N300peTaTeNbCKUX 3aad, XOTs Obl B Kakoi-To Mepe Ooiee 3¢-
(eKTHUBHBIX, YeM MPOcTol nepeGop BapuaHTOB. Y Takue METOJbI MOSBHINCH. JDTO OBUIM YHCTO MCHXOJIOTHYE-
CKHEC MCTO/JbI, HO CO3JaJIM UX HC IICUXOJIOT'H.

METOIbI AKTUBU3AIIUU ITONCKA

YeMm TpymHee nzoOpeTaTenbeKas 3a1a4a, TeM OOJbIe BAPHAHTOB MPUXOIUTCS TiepedpaTh, 9TOORI HANTH pe-
mieHne. A pas Tak, TO NMpEeXJe BCEro Ha/l0 MOBBICHTH KOJMYECTBO BAPUAHTOB, BBHIIBUTAEMBIX B €IMHHILYy BpeMe-
HU. [ToHATHO TakXKe, 4TO Il OOHAPY)KEHHS CHJIBHOTO PEHICHHS HY)KHO MMETh CPEAM PaccMaTpPHBAEMBIX HJICH
100O0JIbIIIE OPUTHHAIBHBIX, CMEIIBIX, HEOXKUIAHHBIX. Llenb memodos axmueusayuu noucka i COCTOUT B TOM, YTO-
Ob1 1) cmenars mporece TEHEPUPOBAHUS HJICH MHTECHCHUBHEE U 2) MOBBICHTH «KOHIICHTPAIMIO» OPHUTHHAIBHBIX
HAeH B OOIIEM HX ITOTOKE.

Pemas 3amady, n3obperaTernp cHavdaia 0Iro nepedHpacT IPUBBIYHBIE, TPAAUIIMOHHBIE BAPUAHTHI, OJIM3KHE
eMy T10 CrenuaIbHOCTH. MIHOTIa eMy BOOOIIE HE yIaeTCsl yWTH OT TaKMX BapHaHTOB. M ien HarpaBiieHs! 110 «BEK-
TOpY NCUXOJIOTHUECKON HHEPLMUY» - B CTOPOHY, TJIE MEHBIIIE BCEIO MOXHO OKUAATh CUIBHBIX peulenui. [lcuxo-
JIOTUYecKasi HHEpIHsl 00yCIIOBIICHAa CAMBIMU Pa3JIMYHBIMH (pakTOpaMu: TYT U OOS3Hb BTOPTHYTHCS B UYXKYIO 00-
JIaCTb, U OMMaCC€HUE BBIABUHYTb UACIO, KOTOpasA MOXET IMMOKa3aTbCA CMeIHHOfI, 1 HC3HAHUEC DJIEMCHTAPHBIX ITPUC-
MOB T'€HEPHPOBAHUS «IUKUX» Uei. MeToabl akTMBU3aIMH [TOUCKA TOMOTAI0T NIPE0JI0IEBATh ITU 0aphEPHI.

Hambompmreli M3BECTHOCTBIO CpPEIU ATUX METOJOB TONB3YETCS MO320680U wimypm, TIPEIUIOKEHHBIH A.
Ocbopuom (CIIIA) B 40-x rogax. OH 3aMETHII, YTO OIHU JIFOJH OOJBIIE CKIOHHBI K TCHEPUPOBAHUIO HICH, Y-
THE - K UX KPUTHYECKOMY aHaIU3y. [Ipr 0OBIYHBIX 00CYXKICHUIX «(paHTa3epb» U «KPUTHUKH» OKa3bIBAIOTCS BMeE-
CTE ¥ MEHIAKT Apyr npyry. OcOOpH MPEIOKUIT Pa3ICIUTh STAllbl TeHEPUPOBAHUS U aHau3a uaei. 3a 20-30 mu-
HYT TpyIIa «I'€HepaTOPOB HICH» BBIABUTaeT HECKOIBKO AECATKOB HJeH. [ 1aBHOE MpaBHIIo - 3alperieHa KpUTH-
Ka. MOXHO BBICKa3bIBaTh JIOOBIC HIEH, B TOM UHCIIE U 3aBEAOMO HEpealbHbIe (OHH UTPAIOT POJIb CBOCOOPA3HOTO
KaTaJan3aTopa, CTUMYJIHPYS IOsIBIICHHE HOBBIX uacH). XKenarenpHo, YTOOB! yIaCTHUKH IITypMa MOAXBATHIBAIN H
pa3BUBAIN BBIIBUHYTHIC HJICH.

Eciau mtypM Xopomio opraHm3oBaH, ynaercst OBICTPO YHTH OT HJeH, HaBA3bIBAEMbIX ICHXOJIOTMYECKOMN
nHepuued. HUKTO He GOMTCS MPEIOKUTD CMENTYIO HEI0, BOSHUKAET J00poKeaTenbHas TBOpUecKast armocde-
pa, 1 3TO OTKPBIBACT IIYTh BCCBO3MOXHBIM CMYTHBIM HIACAM WU JOTraJIKaM. B mTypmMe 06I)I‘IHO Y4acTBYIOT JIFOAU
pa3HbIX NpodeccHii; NS U3 pa3HbIX 00JIacTel TEXHUKH CTAIKUBAIOTCS, HHOTJA 3TO €T MHTEPECHbIE KOMOMHA-
M.

OcHOBHasI KOHIIETIIIMSI MO3TOBOTO IITypMa (aTh HOBBIM HJIESIM BBIXOZ M3 TTOJICO3HAHNUS) OCHOBAaHA HA TEO-
pun @peiina, oueHs nomynsipHoi Ha poauHe OcOopHa. Ilo 3Tol Teopuu ynpaesisiemoe cosnanue SIBISETCS JIUIIb
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TOHKHM HAcJIOGHHEM Ha HeynpaeisieMomM NOOCO3HAHUY, KaK 3aCTHIBIIAsS KOpKa HaJl pacIUIaBICHHOH ByIKaHHYE-
CKOH MarMoi. B co3HaHMM TOCIOACTBYIOT JOTHKAa W KOHTPONb, HE MPOIYCKAIOIINE PBYIIUECST U3 MOJCO3HAHUS
CTUXWIHBIE CHJIBI - WHCTHHKTBI, CTPEMJICHUS, JKeJlaHus. B co3HaHMM AEHCTBYET MOPSIOK, APHUT SICHOCTh, B MOJ-
CO3HAHMH - Xa0c, ThMa, OYyIIyIOT TPO3HBIE CHJIBI, TO U JIENIO MPOPBIBAIOIINECS W 3aCTABIISIONINE YeIOBEKa COBEp-
IaTh HEJIOTHYHBIEC MOCTYIKH, UITH Ha MPECTYILIeHus U T. . [lcuxonornyeckast uHepuus, mo MmueHnto OcOopHa,
MOPOXK/IeHa MOPSAKOM, HAPSIIUM B CO3HaHMHU. Hago mMoMous HOBBIM HJIESIM NPOPBATHCS U3 MOJICO3HAHUS B CO-
3HaHME - TaKoBa (UIOCOPCKO-TNICHXOIOTHYECKass KOHLENIUs Mo3roBoro mrypma. Iloaromy OcOopH mocTpomt
IpoLecc TeHepaIuy UIeH TaK, YTOOBI pacKOBAaTh MOACO3HAHME: B TPYIINE «T€HEPATOPOB UACIH» HE TOJDKHO OBITH
HayallbCTBA, HA/I0 CTPEMHTHCS K CO3/IaHHIO HETIPUHYKAEHHOH 00cTaHOBKHU. VHOTIa K KOHILY IITYpMa BO3HUKAET
CBOETO po/ia AXHOTAX, W «T'CHEPaTOphl MJeH» BBICKA3bIBAIOT NMPEAJIOKEHHS, HE ycreBas nx odaymars. Wnen
BO3HMKAIOT KaK Obl HEITPOM3BOJILHO, HEOCO3HAHHO, HEYIPaBIIsieMO. A MarHUTO(OH 3alMCHIBAET KaXK/0€ CIIOBO...
ITonmy4yeHHBIE P IITYpME HIEH MEPEAIOTCS Ha IKCIIEPTU3Y IPYIIIE «KPUTHKOBY». IIpu 3TOM «KPUTHKM» JOJIKHBI
CTPEMUTHCS BBIIBUTH PallMOHAIBHOE 3ePHO B KAKIOH HJIee.

JIro00omBITHO cremyromee: YTOObl YMEHBIINTh YIOPSA0YEHHOCTh MBIIUICHHS (ITIOXYIO YIOPSIOYEHHOCTb,
IIPY KOTOPOH MBIIIIEHHE HAMPaBILIETCS TICUXOJIOTHYECKON MHEPLHUEH), MPUIIIOCh YBEIMYUTh HOPAIOK CaMOM
TIPOLIEAYPHI MBIIIICHNS], BBECTH OIpe/eieHHbIe IpaBiiia. Bunen m OcOopH 3TOT mapamgokc?..

B 50-e rogpl ¢ MO3rOBBIM IITYPMOM CBSI3BIBAIMCH OOJNbIINE HaJexk bl [I0TOM BBLICHUIIOCH, YTO TPYAHBIE
3a7a4y MITYpMy He MoAnaroTcs. Bbut McnpoOoBaHbl paszivdHble MOAMGHUKALUK MITYpMa (MHIUBUIYaIbHBIH,
MapHBINA, MACCOBBIH, ABYXCTaqUHHBIN, «KOH(DEPECHITNA UACH», KKHOCPHETHUECKAsI CECCHS» U T. II.). DTH HOIBITKA
IpojoJIKaroTes U ceiyac. Ho yxxe scHO, 9To M0O3roBoi mTypM 3()(heKTHBEH TONBKO MPH PEHICHUH HECIOXHBIX
3a7a4. XOpOIINe Pe3yIbTaThl Yalle BCEro yAAeTCsl MONMyYHTh, KIITYPMYs» HE N300peTaTeNbCKHe, a OpraHu3ali-
OHHBIE TIPOOJIEMBI (HAWTH HOBOE MPUMEHEHHE JUTS BBIITYCKaeMON MPOIYKIMH, YCOBEPILICHCTBOBATh PEKIaMy U T.
I.).

CylIecTBYIOT ¥ Jpyrue METO/bl aKTHBU3AIMK 1orcka. Harpumep, memoo gokanvbhwvix 06bekmoe COCTOUT B
TOM, YTO MPHU3HAKHA HECKOJIBKUX CIyJaifHO BBIOPAHHBIX OOBEKTOB IEPEHOCST HAa COBEPIICHCTBYEMBIH OOBEKT, B
pE3yNIbTaTEe YEro MONIy9daloTCs HEOOBIYHBIE COUETAHUS, MO3BOJITIOIINE MTPEOI0IEBATh IICUXOJIOTHIECKYIO MHEP-
0. Tak, ecn ciydaifHBIM 0OBEKTOM B3SIT KTHUTPY, & COBEPIICHCTBYEMBIM ((pOKaTIbHBIM) «KapaHAAII», TO MOJy-
YalOTCSI COUCTAHMS THIIA <II0JI0CATHIM KapaHIall», «XHUIIHBIH KapaHIal», «KIBIKACThIH KapaHaamy. Paccmarpu-
Bas 3TU COYETaHMS U pa3BUBAs UX, MHOIJA YIAeTCsA MNPUNTH K OPUTUHATIBHBIM UIESM.

[Mpu moponocuueckom ananusze, IPeIOKESHHOM MIBeHApCKUM acTpodusukom LBukku, cHavYaa BeIAEIS-
IOT OCH - TJIaBHBIE XapaKTEPHCTUKN OOBEKTa, a 3aTeM MO KaKJOH OCH 3aIllMCHIBAIOT AJIEMEHTHI - BCEBO3MOXKHBIC
BapuaHThl. Hanmpumep, paccmarpuBast mpo0eMy 3armycka aBTOMOOMIIBHOTO JIBUTAaTeNs B 3UMHHX YCIIOBHSX, MOXK-
HO B3STh B Ka4eCTBE OCEl MCTOYHMKH SHEPTUH JUIA MOJOTPEBa, CIIOCOOBI Mepefadyr PHEPIHU OT MCTOYHMKA K
JIBUTATEITIO0, CIIOCOOBI YIPABICHUS 3TOW mepesadei U T. 1. A JIEMEHTaMH JUIS OCH «HCTOYHUKH SHEPTUI» MOTYT
OBITH: aKKYMYJISITOP, XUMUYECKHI TeHepaTop Teruia, OeH30ropenka, paboTarolMid ABUraTeNnb APYrod MalluHbl,
ropsiyasi BoJia, nap 1 T. 1. MiMest 3a1nuch 2J1eMEHTOB 110 BCEM OCSIM U KOMOWHHPYsI COYETaHHUS pa3HbIX 3JIEMEHTOB,
MOJKHO TOJTYYHTh OYCHb OOJBIIOE YHCIIO BCEBO3ZMOXKHBIX BAPHAHTOB. B 1moJie 3peHus pu 3TOM MOTYT IOIIacTh U
HEO)KU/IaHHBIE COUCTaHMS, KOTOPBIE €/[Ba JIM IPHIILIH ObI HA YM <IIPOCTO TaK».

ITo memody konmponvubix 60npocoa, Kak MOKA3bIBAET CaMO Ha3BaHMUE, ITOVCK HAIPABIISETCS CIIMCKaMH Ha-
BOJAIIMX BOMPOCOB. Takue CIHUCKU NMpeularaauch pa3HbIMU aBTOpaMH. THUIUYHBIE BOIPOCHL: a €CIM CAENATh
Hao00poT? A eciin 3aMEHUTH 3Ty 3a1ady Apyroi? A eciau n3MeHuTh GopMy o0beKTa? A eciu B3ATh JAPYrod Mma-
Tepuan?

Hawubonee cuibHBIN METO/ aKTUBU3AIIUH TTOMCKA - CuHekmuka, ipeiokeHnas Y. Fopmgornom. On B 1960 r.
co3nan B CHIA ¢pupmy «CuHEKTHKCY». B OCHOBY CHHEKTHKH MOJIOKEH MO3TOBOM MITypM, HO 3TOT INTYPM BeIET
npodeccroHaNbHAs W MOTYNPpodecCHOHATBHAS IPYIIA, KOTOpas OT MTypMa K INTYpMY HAaKaIIMBAET OIIBIT pe-
mIeHus 3a1a4. [1py CHHEKTHYEeCKOM HITypMe JOITyCTHMBI JIEMEHTHI KPUTHKH U, TJIaBHOE, IIPEyCMOTPEHO 00s13a-
TEJBHOE UCIIOJIb30BaHME YEThIPEX CIELHUAIbHBIX MPUEMOB, OCHOBAaHHBIX Ha aHAJIOTUM: MPSIMOM (Kak penarorcs
3aJ1auu, MOXOXKUE HA JaHHYI0?), THUHOHU (MOmpoOyiTe BOITH B 00pa3 TaHHOIO B 33ja4e 0OBEKTA U MOMBITANTECh
paccyXaath C 3TOH TOUKH 3pEHHs), CHMBOJIMUECKOHN (J1aiiTe B ABYX ClIoBax oOpa3HOe oIpeesieHHe CyTH 3aaun),
(aHTacTHYECKOH (KaK ATy 3a/1a4y PEeIIiuIn Obl CKa309HBIC TIEPCOHAXKNU?).

®rpma «CHHEKTHKC) COTPYAHUYAET C KPYMHEHIINMI IPOMBIIIIICHHBIMA (PUPMaMH, KOPHIOPALMSIMHI U BBIC-
IIAMH Y9€OHBIMH 3aBEACHUAMH, 00y4dasi CHHEKTHUECKOMY LITYpMY WHXKEHEPOB U CTYICHTOB.

I'maBHOE AOCTOMHCTBO METOJOB aKTUBH3AllMU IIOMCKA - MPOCTOTA, AOCTYNHOCTb. Takue MeETOoAbl, Kak
MO3TOBOW IITYPM, MOTYT OBITH OCBOEHBI IIOCJIE OJHOTO - JABYX 3aHATHI. OOyuyeHHe CHHEKTUKE OOBIYHO IJTUTCS
BCET0 HECKOJIBKO HEIIETb.

MeToap! aKTUBH3AIMN TTONCKA YHHUBEPCAIBHBI, UX MOKHO IIPUMEHATH AJISI PEIIeHMs JI0OBIX 3a/1ad - Hayd-
HBIX, TEXHHYECKNX, OPTaHU3alMOHHBIX 1 JIp.

[IpuHIUNHAaNbHEIA HETOCTATOK ITUX METOIO0B - HEMPUTOJHOCTb MPH PEIIEHUH JOCTATOYHO TPYAHBIX 3a/1a4.
ITyp™ (IpOCTO# MM CHHEKTUYECKHI) 1aeT Ha MOPSAOK OoJblie uael, 4eM OOBIYHBIA METOJ MPOoO U OIIUOOK.
Ho astoro maro, eciu «ueHa» 3agaun 10 000 wixr 100 000 mpo6.

MeTozp! aKTHBU3AIMH TIOMCKA COXPAHSIOT (B HECKOJIBKO YITYUIIEHHOM BHJIE) CTAapyI0 TaKTHKY Tepedopa Ba-
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PHAHTOB. DTH METOJBI HE Pa3BHUBAIOTCS, a MOMBITKA UX KOMOMHHPOBaHMS HE NAIOT CYIIECTBEHHO HOBOTO pe-
synperara. [Toaromy B CoBerckoM Coro3¢ METOIBI aKTHBH3ALNH ITONCKA HE HAIILIA IIHPOKOTO MTPUMEHEHHSI.

YPOBHU 3ATAY

[MompoOyiite 3amate Bompoc: «Kak Ha0 OXOTUTBCA?» - M Bac cpa3y MOMPOCAT YTOYHUTH, HA KOTO UMEHHO
OXOTHTBCS. MUKPOOBI, KOMapbl, KUTHI - JKMBBIE CYIIECTBA, HA HUX MOXXHO OXOTHThCA. Ho oxora Ha MHKpOOOB,
KOMapoB, KHTOB - TPH Ka4eCTBEHHO OTJIMYAIOLIUXCS BHJAa OXOThl. HUKTO HE M3ydaeT 3TH TpU BHIA OXOTHI «BOOO-
mie». B n300peraTenscTBe Ke TOAT0e BpeMsl H3ydald TBOPUECTBO «BOOOIIIE», a BRIBOJBI IO «MHUKPOOHBIMY» H300-
PETEHUSM pacTpOCTPAHSIIN Ha N300PETEHUS «KUTOBBIEY», 1 HA00OPOT.

Hay4sb1i monxox K M3y4eHHIO W300peTaTeIhbCKOT0 TBOPUSCTBA HAYWHACTCS C MIOHUMAHUS MPOCTOH HCTH-
HBI: 3aJauil OBIBAIOT pa3Hble, HENb3d M3ydaTh MX «B0oOIIe». ECTb o4eHb JieTKHe 3a1auu, WX pemaroT Iocie
HECKOJIBKHUX IOIIBITOK, U €CTh 33Ja4d HEBOOOPa3UMOH TPYJHOCTH, KOTOPBIE PELIAIOTCS B TEUCHHE MHOTHX JIET.
ITouemy nerxu nerkue 3anaun? ITouemy TpyaHsl TpyaHsle 3amaun? Uto MMeHHO aenaeT 3amauy TpyaHoii? He-
JIB34 JIN KaKUMH-TO TIPHEMaMH IpeoOpa3oBaTh TPYIHYIO 33/1ady B JIETKYO?..

PaccmoTpuM 3TH BOIIPOCH], HO CHAa4ajla yTOYHUM MTOHATHS JIETKash M «TPpyIHasD 3a/1a4a.

ITo cremenn TPyAHOCTH 3a1a4d MOXHO pa3JelUTh Ha IITh YpOBHEH (KiaccoB). sl caMBIX JIETKHX 3a1ad
(TIepBBIi YpOBEHB) XapaKTepHO TPUMEHEHHE CPEICTB (YCTPOUCTB, CITIOCOOOB, BEIIECTB), KOTOPHIE IPSIMO ITPEAHA-
3Ha4eHbl UMEHHO U1 JaHHOM 1enu. BoT npumep 3aaaun nepBoro ypoBHsL.

3amaua 1

Nwmeercs neds, B KOTOPOH HaXOAUTCS PACIUIABICHHBIA MeTall. B LieHTpanbHYIO 30HY II€4YX NOABEAEH TPY-
GompoBO AT KUAKOTO KUCIopoaa. UTo HyKHO chenarh, YToObI KUCIOPO, HAYIINH 110 3TOH TpydOe, He ra3udu-
IUPOBAJICS BILIOTH JIO BEIXOJIa B METALT?

OTBeT OUCBHJCH: HY)XHA TEIUION3O0JILNS, a €CIIM OHA YK€ €CTh, HY’KHO €€ YCHIINTB - C/AeNaTh Ooyiee Toil-
CTOM1, BBECTH JIBOMHBIE CTEHKH, HCIIOJIb30BaTh NPUHYIUTEILHOE OXJIXKACHHE U T. 1. VIMeHHO Tak u Oblia perieHa
9Ta 3ama4a: «YCTPONCTBO Ul MOAAYM JKUIKOTO KHCIOPOAa B pacIlIaBJICHHBIM METall, BBIIOJHEHHOE B BUAE
YeThIpeX KOHIICHTPUYIECKH PACIOJIOKEHHBIX OXJIaXKIaeMBIX TPYyO M HAKOHEUHHKA, OTJIMYAIOIIEeCs TeM, UTO C Iie-
JBI0 TIPENOTBpAIIeHNs Ta3u(UKAIK KUCIOpOaa B MOTOKE BHYTPEHHSS TpyOa M30JIHMpPOBaHA OT OKPYKAFOIINX
TEIUTOBOH M30JsIIHKeH ¢ TomiHo#i 15-20 MM» (aBTOpCKOe CBUUACTENHCTBO - a.¢.Ne317707).

Hamo 60opoThes ¢ TemoM - i BOT BBEJICH CJIOH Teruton3oisuud. Ero Tonmuaa He 1,5-2 MM, 3T0T0 OBLIO OB
SIBHO MaJio, ¥ He 1,5-2 M, Tpy0a ¢ TakuM 3alIUTHBIM CJIOEM IPOCTO HE MOMeCTHIach Obl B meur, a 15-20 MM, kax
U CIIEI0OBAJIO OXKUAATh. Pemenre npenenbHo oueBuaHOE. MHOrOUHCIEHHBIE KCIIEPUMEHTSHI ¢ 3a7aueii mokasaim,
YTO €€ C HECKOJBKHUX IMOMBITOK PELIaloT BCE - HAyYHBIE PaOOTHUKH, KOHCTPYKTOPHI, CTYAEHTHI, ydamuecs 1TV,
IIKOJBHUKH. - JIFOOOIBITHO OTMETHTB, 9TO a.c. Ne 317707 BbImaHO NECATH aBTOpaM...

OTo TUNMYHAA 3a7ada, peIIeHHAs Ha IEPBOM YPOBHE; B IIPUHITAIIEC OJHA U Ta KE 3a[a9a MOXKET OBITh pele-
HA Ha Pa3HBIX YPOBHSIX.

B xaxxnom Bbimycke Orosuterens: «OTkpbiThsi. M300perenus. [IpomMbinuienHsle 00pa3ipl. ToBapHbIe 3HAKN
oko110 30 % n300peTeHuit - penieHne NoA00HbIX 3aay. B JaHHOM cilyyae MOMCK PEIIeHUs MPaKTHUECKH CBEJCH
K Hymi0. TexHoI0rHsa 1300peTaTeabCcKOro TBOPYECTBA Ha ITOM YPOBHE HE HY>KAAeTCsI B yCOBEPIICHCTBOBAHUH.

[IpennonoxuM, gaHa 3agada: «Jlyra MemaeT 3IeKTPOCBAPIINKY HAOMIOAATh 3a MPOLECCaMH, HPOUCXOMIS-
MU B 30HE cBapku. CBeT OyTH «3a0mBaeT» MEHee spKue AeTalu (Karumd MeTajia u T. 1.). Kak Osite?» B Takoit
(dopMmynHpoBKe 3amada 6e3 Tpyna pemraeTcsi Ha epBOM YpOBHE: HaJl0 OCBETHTH 30HY CBAapKH JIydoM, Ooiee sip-
KHM, 4eM nyra. Ternepb yCIIO)KHUM 3a/ady, BBE/Is JIOTOJHNUTEIbHbIE TPEOOBaHNUSI.

3agada 2

Jlyra memaer 3ieKTpOCBapIIMKY HaOII0IaTh 3a MPOLIECCAMH, TPOUCXOIAIINMHI B 30He cBapku. CBeT ayru
«3abmBaeT» MeHee SpKHe NeTaid (KaIUTh MeTajUla W T. 1.). Hajmo ymydqmuTs ycioBus HaOmoneHus 0e3 cyrie-
CTBEHHOTO YCJIOKHEHUS allapaTypsl U CHIYKEHUS ITPOU3BOIUTEIHHOCTH.

Hogas 3amaua cnoxHee, MO3TOMY MpUAETCS MepedpaTh HECKOIBKO JIECATKOB BapHaHTOB. OTHaIyT, HAIPH-
Mep, BCE IPEIUIOKEHUS, CBS3aHHbIE C BBEJCHUEM JONOJHUTENBHBIX CBETWJIBHUKOB MJISI OCBELICHUS 30HBI
CBapKH,- OHH 3HAYUTENIBHO YCIIOXKHAT 00opynoBaHue. He monoiayT v npeaioxeHus, TpeOyrolpe nepuoauye-
CKOTO OTKJIFOYECHHS JIYTH,- OHH CBSA3aHBI CO CHIDKCHHMEM Npou3BoaMTeNbHOCTH. Hambosee mpocroe pemieHwue,
YIIOBIICTBOPSIFOIIEE YCIOBHAM 33aJauH, BBRITILSIIUT TaK: «Y CTPOUCTBO VIS 3aIlIUTHI TJ1a3 U JIUIA AIEKTPOCBAPIIHKA.
coJiepKaIiee KOpIryc ¥ paMKy ¢ BCTPOSHHBIM B Hee CBETO(MIBTPOM, OTIIMIAONICECS TEM, UTO C IIETBI0 YIIydIIe-
HUSI HaOJIIO/ICHNMS 3a TIPOLIECCOM CBAapKH OHO CHAOXKEHO pe(IEeKTOPOM, BBITIOJIHEHHBIM B BHE NMPSIMOYTOJIBHOTO
cekropa cdepbl o rabapuram Kopiyca U (POKyCHPYIOLIMM CBET OT Jyr'M Ha CBapUBaeMble MaTepHajbl B 30HY
pacruiaBneHus» (a. c. Ne 252549).

B 3amagax mepBoro ypoBHsS 00BEKT (YCTPOUCTBO MM CHOCO0) He usmensiemcs (YCUIHIN yKe UMEIOIIIYIOCS
TeIon30Juio). Ha BTopoM ypoBHE 00BEKT usmeHsaemcs, Ho HeculbHO (B 3allIUTHOE YCTPOHCTBO AOTIONHUTEIh-
HO BBEICHO 3epkano). Ha TpeTbeM ypoBHE OOBEKT u3MeHsemcs CuibHo, Ha YETBEPTOM OH MeHAemcs NOJHO-
cmbio, a Ha TISITOM MeHAemcs 6Cs MeXHUYeCcKds cucmemd, B KOTOPYIO BXOTUT OOBEKT.

[Ipumep u300peTeHnst TpeTbero ypoBHs: «BHHTOBas mapa, cOCTOsIIAsl U3 BUHTA M TaiiKy, OTJIMYAIOIIAsICs
TEM, YTO C LIENbIO MPEeIyNPexaACHIS U3HOCA UX TIOBEPXHOCTH ITyTE€M YCTPAHEHUS TPEHHS MEXITy HUMHU BO BpeMs
paboThl BUHT M raiika pacroJIOKEeHbI C 3a30pOM, COXPaHsIEeMbIM BO BpeMs pabOThI, B X pe3b0e YIOKEHBI 00-

9



MOTKHU JIsA CO3AaHUS DJICKTPOMArHuTHOI'O I10JIA, O6CCHe‘[I/IBaIOH_[I/Ie MOCTYMNATEIIbHOC JABHUKCHUEC Traiku OTHOCH-
TenbHO BUHTa» (a. c. No 154 459). BunToBas mapa ocranack, HO OHa CHJIPHO M3MEHEHA 110 CPaBHEHHIO C IPOTO-
THUIIOM.

[TpumepoMm H300peTeHNsT YETBEPTOTO YPOBHS MOXKET CIIY’KHUTh HOBBIH CITOCOO KOHTPOJISI H3HOCA JABUTATEIIS.
Panplie KOHTPOJIL U3HOCA BEJIM, BPEMsi OT BPEMEHU O0TOMpasi IpoObI Maciia ¥ Opeielisisi CoiepKaHue B HUX Me-
Tajueckux yactuil. [1o a.c. Ne 260 249 npensioxeHo 100aBIATh B MAcio JIOMHHO(POPHI U 110 U3MCHEHHUIO CBE-
YCHUA (MCIIKI/IC YJacTHUIIbI METaJlJIa Traciar CBe‘ICHI/Ie) HEIPEPBIBHO KOHTPOJIUPOBATH KOHICHTPAIIUIO YaCTHUI] ME-
Tama. VcxomHbIi crmocod m3MeHeH MOTHOCTRI0. VIconb30BaHHbIH (u3ndeckuil 3pdeKkT MeHee M3BECTEH, YeM B
npeasiaymeM n3ooperennn. Halinennas naes mupe 3amaTeHTOBaHHOTO cIIoco0a KOHTPOJISI H3HOCA: 110 TallIeHHEO
JIFOMUHECIICHIINN MOKHO KOHTPOJIMPOBATH MOSBICHUE METAUINIECKUX YaCTHIl M B IPYTHX CITydasiX.

W3zobperenue nsitoro ypoBHs: «[IpuMeHeHre MOHOKPHCTAJUIOB CIIJIABOB Me/lb-aTIOMUHUI-HUKENb U ME/b-
IIOMHHUI-MapraHel B Ka4eCTBE TBEPJOro pabovero Teia i NpeoOpa3oBaHusl TEIIOBOW SHEPTUU B MEXaHUYe-
CKYIO ITyTeM M3MEHEHHS €r0 YIPYTHuX CBONHCTB MpH KOoJIeOaHUH TemiepaTtypsl» (a. ¢. Ne 412 397). BooOrie To u3-
BECTHO, YTO TBEPbIE TEJIa MEHSAIOT CBOU CBOMCTBA IIPH M3MEHEHHUH TeMIiepaTypsl. Ho BemmecTs, KOTOpbIE CHIIBHO
MEHSIOT CBOMCTBA IPH HEOOJBIINX TIepenagax TeMIeparyp, Mbl 3HaeM Mano. OOHapyXeHHE WM NOTyYeHHE Ta-
KHX BEIECTB - 3TO YK€ HeUTO TpaHuyaliee ¢ OTKpbiTieM. HoBble BelecTBa - mpeoOpa3oBaTesli MO>KHO MCIIONb-
30BaTh IIPH PELICHUN CaMbIX Pa3IMYHBIX N300pETaTeNbCKHUX 3a1a4 (CO34aHue TEIUIOBBIX JIBUTaTENeH, pa3IMYHbIX
HU3MEPUTENIBHBIX IPUOOPOB H T. 1I.).

Pemenne 3agaun nepBoro ypoBHS TpeOyeT mepebopa HECKOIBKUX OYEBHIHBIX BAPHAHTOB. DTO JOCTYITHO
Ka)XJOMY MHXKEHEpY, ¥ TIOI00HbIE 3a/1aull TIOBCEIHEBHO PEIIAOTCs Oe3 3aTPYAHEHHUH, XOTsI M He Bcernaa o(opm-
JSIFOTCSL B BUJE 3afBOK Ha M300peTeHus. Ha BTOpoM ypoBHE YMCIIO BapHaHTOB M3MEPSCTCS YKE JECATKaMH.
ITepebpats  50-70 BapraHTOB B IIPHHIIMIE CIIOCOOEH Kaxkabli MHkeHep. Ho Bce-Takm 31eck Tpedyercs onpene-
JICHHOE TepIIeHNE, HACTOWYNBOCTh, YBEPEHHOCTh B BO3MOXKHOCTH PEIIeHHs 3a1a4n. MIHOTr/1a 4enoBeK BhIIbIXAeT-
Cs ITIOCJIC ACCATHU IIOIBITOK. HpaBI/lJ'H)HOC peHICHUC 3aaa4 TPEThEro YPOBHA MPAYCTCA CPEAU COTCH HEIPaBUJIb-
HBIX. Ha YECTBEPTOM YPOBHE HYXHO CACIATh TBICAYU U NECATKU ThICAY Hp06 )51 OH_H/I6OK, YTOOBI OTHICKATh peuiec-
HHE 3agaud. HakoHer, Ha MATOM ypoBHE 4YHCIO Mpo0 M OMHOOK BO3pPAcTaeT IO COTEH THICSY U MHJUIMOHOB.
MOHO BCIIOMHUTbD, HAIIPUMEDP, YTO DIUCOHY NMPHUILIOCh MOCTaBUTh 50 000 OmbITOB, 4TOOBI M300PECTH IIEII0Y-
HON aKKyMyJsITop. Pedb maeT TOJIbKO O BEIIECTBEHHBIX OIBITaX; MBICIEHHBIX 3KCIEPHMEHTOB, BCEBO3MOXKHBIX
«@ eclM clenaTh Tak?» HaBepHsKa ObUIO 3HaUNTENbHO OoJbuie. BoT nmpumep yueOHOM 3aauu 4eTBEPTOrO ypOB-
Hs.

3amauya 3

Kpusbie cTBOMNBI U Cydbs IepEBhEB pa3pyOaroT UM mierny. IToxydaercst cMech KyCKOB KOPBI M LIEIBI IPEBe-
cuHBL. Kak oTAennTh KycKH KOpPHI OT IIEHHI IPEBECHHBI, €CII OHM 0Y€Hb MaJI0 OTJIMYAIOTCS 110 IUIOTHOCTH | APY-
T'MM XapaKTepUCTUKam?

ITo sT0i1 3a7aye ecTb MHOXKECTBO MATEHTOB, BBIJAHHBIX B Pa3IMYHBIX CTpaHaX: W300peTaTeNH yHopHO (U
0e3yCIIeIIHO) TBITAIOTCS OTHENSATh KYCKH KOPBI OT ILENbl APEBECHHBI, HCIIOJIB3Yysl HHYTOXKHYIO Pa3HUIY B ILIOT-
HOCTH. B 9KcriepuMenTax ¢ 3Toi 3aaaveii 4nucio mpod WHOTAA N3MEPSUIOCh COTHSIMH, OJIHAKO HUKOMY HE yiaBa-
JIOCh TIPEOIOJIETH IICUXOJIOTUIECKHE Oapbhephl M MOWTH B MPUHINIHAIEHO HOBOM U, TJIABHOE, BEPHOM HallpaBJie-
HUH.

MoskeT BO3HHKHYTh BOIIPOC: €CIIN BCE-TAKH JIENAI0TCSl N300pETeHNs! BBICIINX YPOBHEH, 3HAUNT, Kak-TO y/a-
eTcs Iepedparh COTHU U ThICSYM BApHAHTOB?

Tyt nmeiicTByeT oueHb MHTEPECHBIH «3cTadeTHBIN» MexaHu3M. [losBuiack 3amava «ueHoi» B 1100000
npo6. KTo-to morpatun nomkusnu Ha nepedbop 10000 npo6 v He Halen penieHus. 3aaady B3sUICs peuaTh Apy-
TOi1 4eNoBeK, OH MEPEeKOoNal eme KaKyr-TO 4acTh IIOMCKOBOTO TIOJIA, M TaK Jajee. 3ajada MpuoopeTaeT permyra-
MO Hepa3peInMOi, «BeKOBEeUHOI». Ha camMoM ke /ierie OHa MOCTENEeHHO yIpOIaeTcs U B KOHIIE KOHIIOB pela-
eTcsl. 3/1eCh U TOSIBISIFOTCSI MCCIIEJIOBATEINH, MBITAIONINECS BBISICHHTD, B UeM CEKpeT M300peTaTesisi, PEInBIIETo
«BEKOBEUHYIO» 3asauy. Hukakoro cexpera Her. Heynmaunuku, mrypMoBaBIIME 3ajJady B Havaje <«acTadersy,
MODJIA OBITh Jake Ooyiee CIOCOOHBIMH, YeM TOT, KTO «IIpoOexam» mocieaHuid 3tam. [IpocTo MM aocTanoch
CJIMIIIKOM OOJIBIIOE MTOUCKOBOE MoJie. B cymiHocTH, 3a1auy peniain He OJIMH YeJIOBEK, a LeNbId KOJUIEKTUB, «KOO-
nepanusi COBPEMEHHUKOBY, 110 OnpeaeneHnio Mapkca. s o4eHb TPyIHBIX 33a7ad HeoOXoauMa Jake Koomepa-
st M300peTaTeneil HeCKOJIBKUX NMOKOoNeHHH. MX ycumims MOCTEeNeHHO MpeBpamaT 3a1ady ISTOr0 YPOBHS B
CPaBHHTEIBHO TPOCTYIO 3a/lady MEPBOTO YPOBHS, KTO-TO J€TaeT IOCIETHUI PBIBOK TEM XK€ METOAOM IIpod H
OILIHNOOK.

Ectb npyroit cnoco0, KOTOpBI MOXKHO Ha3BaTh «3ajaya cama WILIEeT cBoero pemareisi». CioxHas 3amada
TPY/JIHA [TOTOMY, YTO OHa OTHOCHUTCSI K OIHOW 00JIacTH, a JJIsl €e PelICHHs HY)KHbI 3HAHUSI COBCEM U3 JIPYyro 00-
nmactu. Korma B 1898 1. Kpyke mocraBmi 3amaqy CBS3bIBaHUS aTMOC(EpPHOTO a30Ta, O Hell 6iaromapss HAyIHOMY
aBTopuTeTy KpyKca cTano n3BeCTHO OYCHb MHOTUM y4eHBbIM. HOPBEKCKHI CHENUAINCT 110 TOJISIPHBIM CHSHUSIM
Bupkenanx mpeuioKui HCIOJIB30BaTh MPOIECCHI, MOJOOHBIE MPOMCXOAAIINM B BepxHeEH armocdepe. 3amaua
«OTBICKAJIA» YEJIOBEKA, YbU CIIENUAIbHbIE 3HAHUS OBbUTH HEOOXOANMBI JUISl €€ PeILeHNUSI.

33}13‘11/1 BBICIINX ypOBHeﬁ OTJIMYAKOTCA OT 3aaa4 HU3LINX ypOBHeﬁ HC TOJIBKO YHCJIOM Hp06, HeO6XOZ[I/IMI)IX
Juisi oOHapyxeHus pemenns. CylecTByeT U KaueCTBEHHasi pa3HHIa. 3a/1aud TIEpBOTrO YPOBHS U CPENICTBA UX pe-
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IICHUS] HaXOJATCA B Tpenenax OIHOM Y3KOH CIeHHalbHOCTH (33[Jada MO YCOBEpPIICHCTBOBAHUIO MPOM3BOJCTBA
JIPEBECHO-CTPYKEUHBIX IUINT PEIIAeTCs] METOJAMH, YK€ HCIOJb30BABLIIMMUCSA B 3TOM NPOHM3BOACTBE). 3amadn
BTOPOTO YPOBHS M CPEICTBA MX PELICHHUS OTHOCSTCS K OJHOHM OTpacin TEXHUKH (3aJada O JPEeBECHO-CTPYyXed-
HBIX IUTTaX pemaeTcs MeTo/laM1, N3BECTHBIMH B JiepeBooOpadoTke). Iist 33124 TPEeThero ypoBHsI peleH s IpH-
XO/INTCSL UCKATh B JPYIUX OTpacisx (3ajJada B AepeBOOOPa0OTKE peraeTcsi METoJaMH, U3BECTHBIMU B METaILIO-
00paboTke). PenieHne 3ama4y 4eTBEpTOro YpOBHS HAJI0 MCKaTh HE B TEXHUKE, a B HAyKe - OOBIYHO CPEIU MAjo
MPUMEHSIEMBIX (PU3UUECKHUX U XUMHUUECKHUX 3P (ekToB U siBneHnid. Ha BhICIINX MOXYPOBHSX 3a]1a4 MSATOTO YPOBHS
CpPE/CTBA PELICHHUs] MOTYT BOOOIIE OKa3aThCs 3a MpeeIaMi COBPEMEHHOI HAayKH; IIO3TOMY CHaJana Hy)KHO Cie-
JIaTh OTKPBITHE, a TIOTOM, OIHPAasiCh Ha HOBBIE HAyYHBIC JaHHbIC, peIIaTh H300PETATENbCKYIO 3a/1a4y.

Ha nmepBoM 1 BTOpOM ypOBHSIX MOKHO ITepeOUpaTh BapHaHTHI, ITOJIB3YsICh 3HAHUSIMU TOJIBKO ITO BCEH cIe-
nuanbHOCTH. UeM BbIlle yPOBEHb, TEM OoJiee MIMPOKUE 3HAHUS HY)KHBI. KOJIIEKTHB XOpOIINX CIIEHAINCTOB JIeT -
KO JieslaeT M300peTeHust IIEpBOro U BTOPOro ypoBHeil. Takue n300peTeHns: COBepIIEHCTBYIOT TeXHUKY. Ho mpuH-
[UTTHAIEHO HOBBIE PENICHUsI CKOPEe MOKHO OXHUIATh OT JIIOCH «CO CTOPOHBI». BoT, Hampumep, a. c. Ne 210 662:
«MHOYKIMOHHBIN 31EKTPOMAarHuTHBIA HAcOC, COAEPIKAIUNA KOPIYC, UHAYKTOP M KaHAI, O TI MY a 0 W U i C 5
TEM, 4TO C IIEbI0 YIPOLICHHS 3aIllyCKa HAcOCa MHIYKTOP BBIMOJHEH CKOJB3SIIIMM BIOJIb OCH KaHaja Hacocay.
OT0 N300peTeHNE CIENIAHO CIICIUAINCTAMA: HUKAKOH PEBOJIIOIINH, HO BIIOJHE TIOJIE3HOE YITydllIeHHe. DKCIepTH-
3a JIETKO MPHHsUIAa HOBYIO HJIEIO - OT 3asiBKH JI0 MyOsMKanuu mnpouuto 14 mecsues. A xypHamuct A. IIpecHsikoB
14 ner mo6uBancs cBumetensctBa (Ne 247 064): «IIpumeHeHHE 3JIEKTPOMAarHUTHOTO Hacoca JUii MEepPEeKayKu
ANEKTPOJIUTOB B Ka4ECTBE PEAKTUBHOTO CYIOBOTO JBUTATENs ). B 0CHOBE 3TOr0 M300peTeHNS - MATHUTOTHIPAB-
myeckuil 3¢ ¢dexr. Mnes Oblna BEIIBHHYTA, KOTAA O MArHUTOTUAPABINIECKUX ABUTATEISX, TOMYIUBIINX TEIEPh
TaKyl0 U3BECTHOCTh, HUKTO IIPAKTUYECKH HE 3HAJI.

Eme oxgmna npumep. YerBepo ciryniarened 0OmECTBEHHOTO HHCTUTYTa H300peTaTeIbCKOTO TBOPYECTBA B3s-
JIM JUTS TUITIOMHOM paboThI CIIOXKHEWIIYIo 3a/1ady U3 00sacTH adpoHaBuranuu. Han atoil 3anaueit paboraiu Bo
MHOTUX cTpaHax. Tpoe CTyJeHTOB M OJIMH MOJIOAOI MH)XEHep He ObLIM CIeHaINCTaMH B JaHHOM obnacth. Pac-
9eT CTPOUJICA Ha TOM, YTO CHJIBHOE PELICHHE JOJDKHO OKa3aThCs 3a MpejiesiaMi OOBIYHBIX WICH U MPUHITUIIOB Ha-
BHTALMOHHOTO TprOopocTpoeHns. Tak u momy4rmitock. HyXHBIH IPWHIMIT HAIIIENCS B BEChMa JalIeKOH OT aBHa-
MK OOJIACTH aHAJIMTHUYECKUX M3MEPEHMH B KOHIUTEPCKOH TexHuKe. V300peTeHre MOIydriIo HOJIOKHTEIBHYIO
OLIEHKY CHENAIICTOB, OBUIO BHIJJAHO aBTOPCKOE CBUETEIHCTBO.

Hayuno-texHu4eckast peBoutorust TpeOyer, 4ToObl 3a/laudl BBICHIMX YPOBHEH pellasiich BO Bce Oosee Ko-
potkue cpoku. OOBIUHBII MyTh HHTEHCU(HUKALMN MIPOLIECCca PELICHHsI COCTOUT B YBEJIIMUEHHUH YUCIIa JIIOACH, Of1-
HOBPEMEHHO PabOoTaloIuX HaJ OJHOW mpobiaeMoil. Ho BO3MOKHOCTH Takod MHTEHCH(HKAIMK TTOYTH HCYepria-
HBI: COCPENOTOYEHHE OOJBIIOr0 YKCIa JIFOAEH Ha PEIICHNH OXHOW TEXHHYECKOHW MPOOIEMBI BEET K yMEHBIIE-
HHUIO HHTCHCUBHOCTH PaOOTHI HA JPYTUX HAIPABICHUSAX.

Hyxen crioco0 mepeBozia n300peTaTenbcKnX 3a/1a4 ¢ BRICIIMX ypOBHEH Ha Hu3mMe. Eciu 3agady geTBepTo-
T'O MJIM IISITOT0 YPOBHSI YIaCTCsl IIEPEBECTH HA MEPBBIN MJIM BTOPOW YpOBEHB, fajiee cpaboTaeT 0ObIYHbIN epedop
BapuaHToB. Best mpobiiemMa B TOM, 4TOOBI YMETh OBICTPO CyXKaTh MOMCKOBOE TOJIE, IIpeBpalas «TPyIHyI0o» 3a/1a-
4y B «JIETKYIO».

IMPOTUBOPEYNA A IMUHUCTPATUBHBIE, TEXHUYECKUE, PUSNYECKHUE

CpaBuuM nBa uzodperenus. [lepsoe: «Crioco0 onpezeneHus napaMeTpoB, HEMOCTYITHBIX MPSIMOMY HaOJI0-
JIeHUIo (HampyuMep, N3HOCOCTOMKOCTH ), OCHOBAHHBIN Ha KOCBEHHOM KOHTPOJIE, O TJI M 9 @ 10 Il U U C S TeM, UTO
C IEeNBI0 TOBBIIICHNS TOYHOCTH OIPECNICHHs] NCKOMBIX MapaMeTpPoB IO pe3yiIbTaTaM KOCBEHHOTO KOHTPOJIS
MOAOMPAIOT W3IENNS B Maphl (Cepur) MO MPHHIUITY OJM30CTH M3MEPEHHBIX MapaMeTpoB B OJHOM o0pasme OT
Ka)XJ0H IMapsl (Cepuu), ONPEeIsIIOT NCKOMBIN IMapaMeTp, paspymias U3/eNue, U PacIpOCTPAHAIOT MOITyYSHHBIH
pe3yNIbTaT Ha OCTaBIIMECS U3JeHs 3Tol napsl (cepun)» (a. c. Ne 188 097). UToObI MpoBepHUThH M3/1ENHsL, IpeIa-
raercsi BeChbMa MPOCTOE PELICHUE: CIOMATh MOJIOBUHY U3AEIMN U MOCMOTpeTh... [IpaBna, TyT BO3HUKAET MPOTH-
BOpeure: 4eM OOJIBLIYIO YacTh U3AENUIT MBI CJIOMaeM, TeM HaJIe)KHEE CMOYKEM CYIUTh 00 OCTaBILIMXCSL.

Btopoe m3obperenne: «Crnocod KOHTPOIS U 1eHEeKTOCKOTMH OJHOTUITHBIX U3JENNN, UMEIONINX CKPBITHIE
nedexTsl, HapuMep, B BUIE IyCTOT WJIM WHOPOJHBIX BKIIFOUCHMH, O T I M 9 a 10 I U i C A TE€M, 4TO C IEIbI0
YIIPOILEHHUS TIpoIiecca KOHTPOJIS M3/ENIHE ITOMEIIA0T B BaHHY C 3JIEKTPOIPOBOAHON KHUAKOCTBIO, MPOITYCKAIOT
4yepe3 Hee dIEKTPUUECKUI TOK, a 3aTeM BO3ACHCTBYIOT HA JKUAKOCTh MArHUTHBIM IIOJIEM JUIS U3MEHEHUS €€ Ka-
JKYILEHCS TTIOTHOCTH JI0 TOCTHDKEHUS Oe3pa3INuHOro MOJI0KEHHS B HEH MCIPaBHBIX U3JIEINH, U HaIMuue nedex-
TOB ONPEJENSIOT M0 U3MEHEHUIO TOJIOXKEHHSI OTHOCUTENBHO JTHA BaHHBD» (a. ¢. Ne 286 318). Ouens moxoxas 3a-
Jlada, HO B PeIICHUH HET MPOTHUBOPEUUS - UCHBITAHUS NIPOBOIAT, HE JoMas U3enuid. crnonp30BaH OpUrHHAIb-
HBII IPHEM: C TOMOIIBIO B3aNMOAEHCTBUSI SIEKTPUYECKOTO ¥ MATrHUTHOT'O TTOJIEH KHUIKOCTh 3aCTABIIAIOT Kak Obl
MEHATH CBOIO IFIOTHOCTh, OTYETO MOMEIIEHHOE B JKMAKOCTh M3ZEINE TOHET WM BCIUIBIBACT (B 3aBUCHMOCTH OT
HaJIMYHS WK OTCYTCTBHS A€(EKTOB).

W3o0perarenbckue 3a1a4n 4acTo IMyTaloT ¢ 33Ja4aMi TEXHUUECKUMH, HH)KEHEPHBIMH, KOHCTPYKTOPCKUMH.
[MocTpouTh OOBIYHBINA JOM, UMesl TOTOBbIE YEPTEXH M pacyeThl, - 3ajjaua TeXHUUecKas. PaccunTarh OOBIUHBII
MOCT, TMOJB3YsICh TOTOBBIMU (OpPMYJIaMU, - 3a/ada HHKeHepHas. CpoeKTUPOBAaTh YIOOHBIH U JICIIEeBbIid aBTO-
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Oyc, HalI1 KOMIPOMHCC MEXIY «yJOOHO» H «JICUIEBOY, - 33ada KOHCTpyKTOpcKas. IIpu pemeHnn 3Tux 3amgay
HE NMPHUXOAUTCS IPEOAOIIEBATH IPOTUBOPEUNsL. 3adaua cmano8umces u30opemamenbckol moabKo 6 mom ciydae,
ecnu 0715 ee peutenus HeoOX00UMO NPeodoiemsb NPomugopedue.

He cranknBaeMcst MBI C IPOTHBOPEUUSIMU U TIPH PEILICHUH 3a1ad 1epBoro ypoBHs. CTporo roBopsi, 3To 3a-
Jlaull KOHCTPYKTOPCKHE, a He n3o0perarenbekue. FOpuandeckoe MoHMMaHue TEPMHUHA «M300pETEeHNE) HE COBIa-
JlaeT ¢ MMOHMMaHHEM TaK CKa3aTb, TEXHMYECKUM, TBOPUYECKUM. [10-BUIMMOMY, CO BpEMEHEM IOPUINYECKUH CTa-
Tyc n300peTeHus OyeT HECKOIBKO U3MEHEH, M POCThIe KOHCTPYKTOPCKUE PELICHUs HAloJ00Hne TOro, KOTOpoe
ommcano B a. ¢. Ne 317707 (BBeneHHE TEILUTOM30JIALNH), IEPECTAHYT CUUTATHCS n300peTeHnsIMu. Bo n3bexanme
IyTaHUIBI Oy/eM TIOKa TI0JIb30BAaThCS CIIOBOCOUETAHHEM «HM300peTaTenbcKas 3aj1a4a MepBOro ypOBHS», OMHS
OJTHAKO, YTO ITOJUTMHHBIE N300peTaTeNbCKUE 3aJadl BTOPOTO M O0Jiee BHICOKMX YPOBHEH 00S3aTENIBHO CBS3aHBI C
IIPEO0JICHUEM IIPOTUBOPEUHNIA.

B camom dakTe BOZHUKHOBEHUs H300pETaTENBCKOM 3a1aukl YKe IIPUCYTCTBYET MPOTUBOPEYHE: HY)KHO 4TO-
TO cIefnaTh, a KaK 3TO CHeNaTh - HeM3BeCTHO. Taknue MpOTUBOPEUNS MPHUHATO HA3bIBATH AOMUHUCIIPATNUBHBIMU
(AII). BeIsBIATh aIMUHUCTPATHBHBIC IPOTHBOPEUNS] HET HEOOXOJUMOCTH, OHH JIEXKAT HA MOBEPXHOCTH 3a/1a4H.
Ho n »BpucTHueckas, «oacKa3bIBaTeIbHA CHIA TAKUX IIPOTHBOPEUNH paBHA HYJIIO: OHH HE TOBOPST, B KAKOM
HarpaBJIeHUH HAJ0 UCKaTh PEIICHNE.

B riyOnHe agiMUHUCTPAaTUBHBIX NPOTHBOPEUUil iexar mexuuueckue nporusopeuns (TI1): ecim u3BecTHbI-
MH CIIOCOOaMHM YITy4IIUTh OJHY 4YacTh (MM OAMH MapameTp) TEXHUYECKOW CUCTEMBbI, HEJJOIMYCTUMO YXYAIIUTCS
Jpyrasi 49acThb (WK ApPYroil mapamerp). TexHHYeckne MPOTUBOPEUUS YacTO YKa3aHBl B YCIOBHUSX 3amadH, HO
CTOJIb K€ 9acTo ucxoxHas ¢popmynuposka TII TpebyeT cepbe3HOM KOPPEKTHPOBKH. 3aTO MPABIIIEHO cHOpMYITH-
poBanHoe TII obmamaeT onpeeeHHON IBPUCTIHYECKON IIeHHOCTRIO. [IpaBaa, hopmymuposka TII He maer ykasa-
HUSI HAa KOHKPETHBIH oTBeT. Ho OHa mo3BossieT cpa3zy oTOpOCUTH MHOXKECTBO «ITYCTHIX)» BapHAHTOB: 3aBEOMO HE
TO/IITCS BCE BApUAHTBI, B KOTOPBIX BHIUTPHILI B OJJHOM CBOMCTBE CONPOBOXK/IAETCS IPOUTPHILIEM B APYTOM.

Kaxpnoe TII 00ycioBiIeHO KOHKPETHBIMU (pU3MYECKMMU ITpUUMHaMU. Bo3bMeM [uisi mpuMepa Takyro 3aja-
qy:

3amaya 4

[Ipn nonmpoBaHUK ONITHYECKUX CTEKOJ HEOOXOIMMO IO TOJMPOBAIBHHK (OH CIeNIaH U3 CMOJIBI) 1T0J1aBaTh
OXJIQKAAIOIIYIO KHUAKOCTE. [IpoboBaiy enaTh B MOJMPOBAIBEHIKE CKBO3HBIE OTBEPCTHUS M Pa3lIMUHbIE TTOPHI IS
MOJIa4YM YKUAKOCTH, HO «JIbIpyaTasi MoBEpXHOCTh MMOJMPOBAILHUKA paboTaeT Xyxe crutoimHoi. Kak ObTs?

TexHHUECKOE MPOTUBOPEUHNE 3[1eCh YK€ YKa3aHO: OXJIAKIAIOMIAs CIOCOOHOCTh «IBIPYaTOro» MOJIUPOBAIIb-
HHKa BCTYIAeT B KOH(JIMKT € ero CriocoOHOCTHIO MOJIMPOBATh CTEKI0. B 4eM npuunHa koHdukra? «/{pipka» xo-
POIIIO MPOITYCKAET OXJIAKAAIOIIYI0 JKHUAKOCTh, HO, €CTECTBEHHO, HE MOXET CAMPATh YacTHIBI CTEKIA. TBepapIie
YYacTKH TIOJMPOBAIBHHUKA, HA000POT, CIIOCOOHBI COUpaTh YacTUIIBI CTEKJIa, HO HE B COCTOSHHHU IIPOITYCKATh
Boxy. CiietoBaTenbHO, TOBEPXHOCTh MOIMPOBAIBHUKA TOJDKHA OBITH TBEPAOH, YTOOB! CANPATH YACTHUIIBI CTEKIIA,
U «ITyCTON», YTOOBI MPOIMYCKATh OXJIAXKIAFOIIYIO KUAKOCTh. JTO - pusuueckoe npomugopeyue (PII): x onHON U
TOM K€ YaCTH CHCTEMBbI PEIbSIBISIFOTCS] B3aUMOIIPOTHBOIIOJIOKHBIE TPEOOBaHHSI.

B ¢wusnueckux NPOTHBOPEUUSIX CTOJIKHOBEHHE KOHQIMKTYIOUIMX TpeOOBaHHH MNpeneabHO 00OCTPEHO.
[TosTomy Ha mepssrit B3risin @I kaxyres abcypIHBIME, 3aBEJOMO Hepa3pemnMbIMU. Kak caenars, 9ToOBI BCS
MIOBEPXHOCTh MONMPOBAJIbHUKA OblIa CIIJIOMIHON «IBIPKOW» M B TO K€ BPeMsl CIUIOMIHBIM TBepAbM Tenom?! Ho
MMEHHO B 3TOM, B JOBE/ICHUHU IPOTHBOPEUHSI IO KPaltHOCTH, U TMposiBisiercst aspucTrdeckas cuia PI1. [Tockos-
Ky OJIHa U Ta )K€ 4acTh BEIIECTBA HE MOXET OBITh B IBYX PAa3HBIX COCTOSIHHSX, OCTAETCS Pa3BECTH, Pa3beNHUTh
MIPOTUBOPEUHBBIC CBOMCTBA MPOCTHIMU (PM3MYECKUMHU NPeoOpa3oBaHusIMU. MOXKHO, HAallpUMeEp, pa3ieiuTh UX B
MIPOCTPAHCTBE: MYCTh OOBEKT COCTOUT M3 JIBYX YacTel, 00JIaaroIINX Pa3HbIMHU CBOMCTBaMU. MOXKHO pa3eiiuTh
MIPOTUBOPEUMBBIE CBOICTBA BO BPEMEHH: ITyCTh OOBEKT II00YEPEIHO 00TaaaeT TO OJHUM CBOHCTBOM, TO JPYTHM.
MoO>XHO HCHOJIB30BATh MEPEXOIAHBIE COCTOSHMS BEIIECTBA, IPH KOTOPBIX HA BPEMs BO3HHKACT YTO-TO BPOJE CO-
CYIIECTBOBAHMSI TIPOTHBOIIOJIOKHBIX CBOMCTB. Ecim, HanpuMep, MOIMpOBAIbHUK CAETATh U3 JIbJla C BMOPOXKEH-
HBIMH B HETO 4acTHUI[aMu abpas3uBa, Jie] [IPpU MOJMPOBaHUs Oy/eT IUIaBUThCA, oOecrieunBas TpedyemMoe codyera-
HHE CBOWCTB: TIOJIUPYIOIIAs TOBEPXHOCTh OCTAETCS TBEPJOI M B TO K€ BPEMsI CKBO3b Hee Be3/ie Kak Obl MPOXo-
JIUT XOJIO/AHAS BOJA.

KJIIOY K ITPOBJIEME: 3AKOHBI PAZBUTUA TEXHUYECKUX CUCTEM

Wrak, Hy)KHBI [IPUEMBI, TO3BOJISIOIINE BBISBISTD U YCTPAHATH (DPHU3HMYECKUE IPOTHBOPEUUS, COJEPIKAILUECS
B M300peTaTeNIbCKUX 331a4ax. DTH MPUEMbI TI03BOJISIIOT PE3KO COKPATHTh MOUCKOBOE I0JI€ M 0€3 «IIOLITYYHOM»
MIPOBEPKH OTOPOCHUTH MHOKECTBO ITYCTBIX)» BApHAHTOB.

Heckonpko MPUEMOB MBI YK€ HAa3BaJIM: pa3AeleHUE IPOTUBOPEUMBBIX CBOMCTB B IPOCTPAHCTBE MM BO Bpe-
MEHH, HCIOIb30BaHUE MEPEXOIHBIX COCTOSHUH BemecTB. A eme? e B3aTh HAOOp MPUEMOB, TOCTATOYHO Oora-
TBIH, YTOOBI pelIaTh camble pa3iM4yHble nM3o0perartenbckue 3amaun? OtBer oueBmueH: PII mpucynm TONBKO
n300peTaTeNbcKUM 3aJadaM BBICIIMX YpPOBHEH, MO3TOMY HpueMbl ycrpaHeHus: PII Hajno uckath B pelIEHHSX
aTHX 3axad4. [IpakTHyeckn 3To0 03Ha4YaeT, YTo HEOOXOJUMO OTOOPATh H300PETEHNUS BHICIIMX YPOBHEH U HCCIIE0-
BaTh MX OMHCaHUS. B Takux ommcaHUsSX OOBIYHO yKa3aHBl MCXOAHAS TEXHHUYECKas CHCTeMa, ee HEeJOCTaTKH H
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npenjaraeMasi TexHudeckas cucrema. CoIocTaBiisisi 9TH JaHHbIE, MOKHO BBIIBUTE CyTh DII u nmpuem, ucmonb3o-
BaHHBIH [T €T0 YCTPaHEHMUS.

®onp onmucaHnit N300peTeHN BeCbMa BEJIHK: €KETOIHO B Pa3HBIX CTpaHax BbaeTcs okomno 300 Teic. ma-
TEHTOB M aBTOPCKUX CBHUAETENbCTB. [y BBIABICHHUS COBpeMEeHHBIX NpueMoB ycrpanenus ®DII mocrarouno uc-
CJIeJIOBaTh CaMbIi CBEKHUIl «ITATCHTHBIH CIIOI» MIIyOHMHOM, CKaXeM, B IATh JIET - 3TO OKOJIO 1,5 MuiH. u300pere-
nui. [udpa ycrpamaromas. OnHako nepsast ke ornepanus - oT00p U300peTeHNi BBICIINX YPOBHEW - PE3KO CO-
KpallaeT YMCIIO0 OMUCAHUM, OIJIeKAIINX AeTaTbHOMY HCCieIoBaHuI0. M300peTeHnii mAToro ypoBHs O4€Hb MaJIo
- TOTU TIPOLIEHTA; YETBEPTOTO YPOBHA TOXKE HEMHOTO - TPH-YETHIPE MpolieHTa. Ecim gaxke mpuxBaTUTH Hanboee
HHTEpECHBIC N300pEeTEeHHSI TPETHETO YPOBHS, UCCIeN0oBaTh Hamo He Oonee 10% n300peTeHmii B BEIICIICHHOM «I1a-
TEHTHOM ciioe»: 150 TeIc. omucanuii. IToO - B UAcaTbHOM cirydae. JIsi COCTaBICHHS CIIMCKA HAUOOJee CHITBHBIX
npueMoB gocratoueH MaccuB B 20-30 ThIC. MATEHTHBIX OMUCAHUM.

Xopoumii criucok npueMoB ycrpanenus ®II - yxe Hemano. Ho Hy)KHO yMeTb IPaBUWIIBHO BBIABIIATL IIPOTH-
BOpEUHs, a TaKXKe 3a/1aTh, KOTJAa U KaKOH MpHeM HCIOJIh30BaTh, HY)KHO PAacCIojiaraTb KPUTEPUSIMH TSI OIEHKH
MTOJYYEeHHBIX PE3YNIBTATOB. A JJIS 3TOTO HEOOXOIUMO 3HATH 3AKOHbL PA3GUMUS MEXHUYECKUX CUCTNEM.

Pa3BuTHEe TEXHHYECKHX CHCTEM, KaK M JIFOOBIX IPYTUX CUCTEM, MOJUMHICTCS OOMINM 3aKOHAM THAJICKTHKH.
UToOBI KOHKPETH3UPOBATh ITH 3aKOHBI MPHUMEHUTEITHHO UIMEHHO K TEXHHYCCKHM CHCTEMaM, IPUXOJUTCS OMSATh-
TaK{ UCCIICIOBATh MATCHTHBIN (DOHII, HO yXKe Ha 3HAYUTENILHO OOJbINYI0 TyOrHy. Hy)KHO OpaTh HE «TIaTeHTHBIH
CJIOW», a, TaK CKa3aTh, «MATEHTHYIO CKBAKUHY»: MIATEHTHBIE U HCTOPUKO-TEXHUUIECKHE MaTEpUaIbl, OTPAKAIOIINE
pa3BuTHE Kakoi-To oxHOM cuctemsl 3a 100-150 ser. Pasymeercs, [1st BBISIBICHHUS YHUBEPCAIBHBIX 3aKOHOB HYX-
Ha HE O/IHA, a MHOTHE «IIaTEHTHBIE CKBAYXHHE», - pab0oTa BecbMa U BecbMa ciokHas. Ho, 3Hast 3aKOHBI pa3BUTHA
TEXHUYECKUX CHCTEM, MOKHO YBEpEHHO 0TOOpaTh Hamboiee 3pPpeKTUBHBIC TPUEMBI YCTPAHSHHS IIPOTHBOPECUHUI
U TIOCTPOUTH MPOTPAMMY pEIICHUS H300pETaTeILCKUX 3a1a4.

UYro Takoe 0OBEKTHUBHBIC 3aKOHBI Pa3BUTHS TEXHUYECKUX cucTeM? PaccMOTpuUM KOHKpeTHbBIH mpumep. Ku-
HOCHEMOYHBII KOMIUIEKC - TUIWYHAS TEXHUYECKas CHCTEeMa, BKIIOYAIOMIas Psijl 3JEMEHTOB: KMHOCHEMOYHBII
arnmapar, OCBETUTENbHbIE MPUOOPHI, 3BYKO3aMKMCHIBAIONIYIO aNmnapaTypy H T. 1. AnmapaT BeleT CheMKY ¢ 4acTo-
TOH 24 Kazapa B CeKyHAY, IPHUYEM IPH ChEeMKe KaXIOTo Kaapa 3aTBOP OTKPHIT OYEHb HEOOIBIIOW MPOMEKYTOK
BpPEMEHH, WHOTIA BCETO OIHY TBHICSYHYIO CEKYHABI. A CBETHIBHHKH Pa0OTAlOT Ha MOCTOSHHOM TOKE (WM Ha
MEPEMEHHOM, HO 00JIaatoT OOJIBIION TEIUIOBOM MHEPHHEH) U OCBEIIAI0T ChEMOYHYIO IUIOMIAIKy Bce Bpems. Ta-
KHM 00pa30M, MOJIE3HO MCIONB3YEeTCs HE3HAUUTEIbHAS YacTh SHEPrHU. B OCHOBHOM SHEPrus pacXxojyeTcs Ha
BpEAHYIO Pa0OTy: YTOMJISIET apTUCTOB, HArPEBAaeT BO3YX.

OO0paTtuTe BHUMaHUE: OCHOBHBIE 3JIEMEHTHI 9TOM CHCTEMBI <«OKUBYT» KXKIIBI B CBOeM pUTMe. [IpeacraBpre
cebe )KHBOTHOE C MO3TOM, PabOTaIOMKM 110 24-9acOBOMY IMKITY, W JIATIAMH, TIPEINOYATAIONINMH JeHCTBOBATS,
ckakeM, 1o 10-yacoBOMY IMKITY: y MO3ra HACTyHaeT BpeMs CHa, a JIalmbl OOAPCTBYIOT, OHM TOJHBI CHII, TIO UX
«Jacam» TOJIACHB, HAO Oerath... DBOMIONHUS 0E3KAIOCTHO OpaKyeT Takue opraHu3Mbl. Ho B TEXHHKE OYeHB Ya-
CTO CO3JIAI0T «OPTraHU3Mbl C HECOTJIACOBAHHON PUTMHUKOI», a MOTOM JIOJITO MYYalOTCsl U3-3a MPHUCYILUX UM HENO0-
CTaTKOB.

OnuH U3 00BEKTUBHBIX 3aKOHOB Pa3BUTUS TEXHUYECKUX CUCTEM COCTOMUT B TOM, UTO CHCTEMBI C HECOTIIaco-
BaHHON PUTMHKOHN BBITECHSIOTCS 00JIee COBEPIICHHBIMI CHCTEMaMH C COTJIACOBAaHHON pUTMHKOH. Tak, B puBe-
JICHHOM TIpIMepe HY)KHBI OC3BIHEPIIMOHHBIC CBETIUIFHUKH, Pa0OTAarOIINe CHHXPOHHO M CHH(A3HO BPAIICHHUIO
IITOPKHA 00BEKTHBA. TOraa pe3ko yMEHBIIUTCS PACXO SHEPTHH, YIYUIIATCS YCIOBHUS pabOTHl apTHCTOB.

IIpuBenem npumep U3 apyroi oo6mactu TeXHUKH. [ 0OecrieueHHs BRICMKH YISl OYpSAT B IUIACTY CKBaXKH-
HBI, 3aMOJTHSIOT UX BOJOHW U MEPEeAaloT Yepe3 Hee UMITYJIbCHI JaBiieHus. YacToTa UMIYJIbCOB OMPENENsieTCs CITy-
YaWHBIMU (haKTOPaMH, a IJIACT UMEET CBOIO YacTOTy Kosiebanuil. OnsiTh 00€ 4acTH CUCTEMbI pabOTaIOT B Pa3HBIX
pUTMax - SIBHOE HapyIIEeHUE 3aKOHA COTIIACOBAHMS PUTMHUKH. 11 BOT mosBisercs a. ¢. Ne 317 797, B HeMm mpera-
raeTcs YacTOTy UMITYJIbCOB YCTAHOBHUTDH PaBHOM COOCTBEHHOH "acTOTe KolieOaHMil yroapHOro MaccuBa. M3o0pe-
TEHUSI (WIPOCTO HUMITYJTbCHI» U «UMITYIBCHI C YAaCTOTOM, paBHOW COOCTBCHHOM YacTOTE pa30ypeHHOI'O MACCHBAY)
pazJieNieHbl MPOMEXKYTKOM B CEMb JIET. DTH CEMb MOTEPSHHBIX JIET - MJ1aTa 32 HE3HAHUE 3aKOHOB Pa3BUTHUS TEXHU-
YECKHX CHUCTEM.

CornacoBaHne PUTMUKUA YacTe CHUCTEMBI - JIMIIb OJWH M3 3aKOHOB, OMPENEISIONINX Pa3BUTHE TEXHUYE-
CKUX cHCTeM. VCnoip3ysl «CBOI» TaKMX 3aKOHOB, MOXKHO IOCTPOWUTH HMPOTPAMMY pEIICHUS H300peTaTeIbCKuX
3amad. OHa 1acT BO3MOXKHOCTh, HE ONyXKHas IO TIOMCKOBOMY IIOJIIO, BBIUTH B paliOH pEIICHUs, T. €. COKPATHTh
YHUCJIO BAPUAHTOB, CKAXKEM, JI0 IECATKA.

Janee, ka3anock Obl, COBCEM MPOCTO: HAJIO PACCMOTPETH JECAThH BAPHAHTOB U BHIOpATh HYxHbIH. Ho necsath
BapUAHTOB, MMOJIYUEHHBIX MIPU MEPEBOJIC 3a/1a4l Ha MEPBBIA YPOBEHb, MOTYT KaU€CTBEHHO OTJIMYATHCS OT JECATH
BapUAHTOB, HEOOXOAUMBIX JUIsI PEIICHUS 3aJladd, KOTOopas ¢ caMoro Hadaya Oblia 3amadeil mepBoro ypoBHs. Y
«eCTECTBEHHOI» 3a7aull TIEPBOTO YPOBHS BCE BAPHAHTHI PEIICHISI IOHATHBI H300peTaTeio, OHU OOBIYHO MPSMO
OTHOCATCS K €TO CIICIUAIbHOCTH, HE OTITYTHBAIOT CBOCH CIOXHOCTHIO. «VICKyCCTBEHHAsD) 3a/1a4a IIEPBOTO YPOB-
HS, TIOJYYEeHHAs U3 3a/lauM, CKaXXEM, YETBEPTOIO YPOBHS, MOXKET UMETh PELICHUSI «IUKHE» WM BBIXOASILIUE 32
TpeJIeIbl 3HaHUI n300peraTens. [Ipennonoxum, aHaau3 3a1a4 OTCEK BCE «ITYCTHIC» BApPUAHTHI, OCTABUB TOJBKO
OJIHY BO3MOXHOCTb: «3a1a4y yJIacTCsl PEIINTh, €CIIH BPAIIAOIIAsICsS B COCYIC KHUIKOCTh OYIET IPHUKAMATHCS HE
K CTEHKaM COCy/a, a K ero ocu». MI3BecTHO, UTO Ha BPAIAIONIYIOCS XKHUIKOCTh JEHCTBYIOT IIEHTPOOCKHBIE CHIIBI,
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HaTpaBJIeHHBIE K cTeHKaM cocyaa. Ckopee Bcero, n3o0peraTesb OTOPOCHUT MOTY4EHHBIH BapHaHT Kak SBHO MPO-
TUBOpedamuii Gpusnke... MeXIy TeM CYIIECTBYIOT )KHUAKOCTH, B KOTOPBIX - BOIIPEKH OOBIYHBIM NPECTaBICHUSIM
- TIpY BPAICHWN BO3HMKAIOT IEHTPOCTPEMHUTENbHBIE CHilbl! DTO siBIIeHHE HasbiBaeTcsl 3¢ dexrom Baliccenbepra
[8, c. 149]. OHO BBIXOIWT 3a MpEAEIHl BY30BCKOH (PU3MKHU [UIST MH)KEHEPOB, MTOITOMY HE BCE MH)KEHEPHI O HEM
3HAIOT.

Jlyis yBepeHHOTO pelIeHus 3ajau Hy»kHa nHpopManus o0 Beer gusrke. FIMEHHO 0 BCEid, TOTOMY YTO pelie-
HHE TPYAHBIX 33/1a4 YaCTO CBS3aHO C UCIOIB30BaHHEM MAJIOU3BECTHBIX (hU3HUecKnX 3(P(HEeKToB 1M MaJoU3BECT-
HBIX HIOAHCOB OOBIYHBIX (r3mdeckux 3¢ ¢exToB. bonee Toro, Bcs Gpu3uka AomKHA OBITH MIPEACTABICHA B TAKOM
BHU/IE, YTOOBI 3 PEKTH HE MPUXOIMIOCH NTepedupaTh moapsa. IHIMU cloBaMH, Hy)KHa HE POCTO (U3MKa, HyX-
HBI TaOJMIIBI, CBSA3BIBAIOIINE THITHI H300pETaTeNbCKUX 3a1ad (MM THIBI IPOTHBOPEYHIA) C COOTBETCTBYIOIINMH
¢dmsnyeckumu 3ddexramu. B Takom ke BrE JOHKHBI OBITH ITPEACTABIEHBI U YHCTO M300pETATENbCKUE IPUEMBI,
BBISIBIICHHBIE ITyTEM aHAJIN3a MMaTeHTHBIX MaTepHAaJIOB.

Ho u storo mano. Hyxno, 4To0b1 n300peraTens, ASHCTBYS 10 IporpaMMe, He 0osyIcs OTOpachBaTh Bapu-
AHTBI, K&KYIIHECS BEPOSTHBIMU, U HE OOSIICA UATH K UM, KOKYIIIMCS «IUKHIMI», T. €. HEOOXOJMMO yIIpaBIie-
HHE TICHXOJIOTNYecKUMH (akropamu. Utaxk,

- a(exTrBHAS TEXHOJOTHS PEHICHHUS M300PETATENLCKUX 3a/1ad MOKET OCHOBBIBATHCS TOJNBKO Ha CO3HA-
TENBHOM UCIONB30BaHUH 3aKOHOB Pa3BUTHUSI TEXHUUECKUX CHCTEM;

- UCXOMS U3 OTUX 3aKOHOB, MOKHO TIOCTPOMTH ITPOrpaMMy PELICHHs H300peTaTeNnbCKUX 3ajad, TO3BOJISIO-
nryro 6e3 nmepebopa BapHaHTOB CBOAUTH 3a/1a4M BBICIINX YPOBHEH K 3a/1auaM IIEpBOTO YPOBHS;

- 4TOOBI CBECTH 3a/1ady BBICIIETO YPOBHS K 3ajade IMEPBOTO YPOBHS, HY’KHO IIPEXIE BCEro HaAWTH (usnye-
CKOE€ NPOTHBOpEUHE, MOITOMY IPOrpamMMa JODKHA COJEpPIKaTh ONEpPaTOphl, ITO3BOJIIOIINE TI0 ONpPECICHHBIM
IIpaBHJIaM BBISIBISITH (PU3MUECKOE IPOTHBOPEUNE;

- JUIsl TpeoJioNieHHs] (U3MYECKUX IMPOTHBOPEYMH MporpaMma JOJDKHA MMETh MH(GOPMAIMOHHBIA (OHI,
BKJIrOvaonmi GoH n300peTaTenbCKuX NPHUEMOB, BBISIBICHHBII MyTeM aHaiu3a OOJbIIMX MacCUBOB COBPEMEH-
HOM NaTeHTHOH MH(pOpMaIKK; (GOH MPUEMOB JIOJDKEH OBITh MPECTaBICH B BUJE TAaOIUI] HCIOIb30BaHUS TIpHE-
MOB B 3aBHCHMOCTH OT THIIa 33241 HJIH COAEPKAILIETOCs B HEH IIPOTHBOPEUHS;

- nH(MOPMAIMOHHBINA (POH JOJDKEH BKITFOYAThH TAK)KE TAOMHUIIBI IPUMEHEHUST (PU3UIECKUX 3P PEKTOB;

- IIporpamMmMa JIOJDKHA UMETh CPE/ICTBA YNPABIICHUS TICUXOJOTHYECKUMHU (PaKTOpaMH, MPEXIE BCETO Cpe-
CTBA aKTHBHU3ALUH BOOOPaKEHHS U CPEACTBA NPEOIOJICHUS ICHXOJIOTHUECKOI HHEPLIUH.

AJITOPUTM PEHNIEHUSA N30OBPETATEJIbCKHUX 3A/IAY (APU3)

[Iporpamma, ynoBaeTBOpsIOast BCEM 3TUM TpeOOBaHUAM, HOIy4niIa Ha3BaHue APH3 (areopumm pewenus
uz0bpemamenbCKux 3a0au,).

CJI0BO «@JITOPUTM» B Y3KOM CMBICIIE O3HaYaeT abCOJIIOTHO JIETePMUHHPOBAHHYIO TIOCIIEI0BATEIBHOCT Ma-
TeMaTHYEeCKHX olepanuii. B mMUpoOKoM CMBICIIE CI0Ba «aJTOPUTM» - 3TO JIF00as AOCTaTOYHA YeTKas Mporpamma
nerictBuil. UmenHo B aTom cMbiciie APW3 u Ha3BaH anropuTMOM.

BaxxHo, omHAaKO, TOAYEPKHYTH, UTO C KaXI0W HOBOW Moxudukamnuelt B APM3 ycuimBaioTcs riaBHbBIE TIPH-
3HAKH QJITOPUTMA: IECTEPMUHNPOBAHHOCTH, MACCOBOCTb, PE3YJITATUBHOCTb.

Bremne APU3 mpexncrasisier co60i mporpaMmy MocieoBaTeNIbHON 00padOTKH H300peTaTeNbCKIX 3a/1ad.
3aKOHbI pa3BUTHUS TEXHUYECKUX CHCTEM 3JI0’KEHBI B CAMOIl CTPYKTYpe ITpOrpaMMbl MJIH BEICTYIIAIOT B «paboyeit
OJIeK/IE» - B BHUJE KOHKPETHBIX orepaTopoB. C MOMOIIBIO 3THX OIIEpaTOpPOB M300perarels mar 3a marom (0e3
mycThIX 1po0) BeLsBisieT @Il 1 ompenenseT Ty 9YacTh TEXHUYECKOW CHCTEMBI, K KOTOPOH OHO «IIPHBSI3aHO». 3a-
TEM HCIIONB3YIOTCS ONEPAaTOPhl, M3MEHSAIOIINE BBIICICHHYIO JacTh cucteMsl U ycrpanstomue PII. Tem cambim
TpyaHas 3a/1a4a (T. €. 3a7a4a He TIEPBOTO YPOBHS) IIEPEBOIUTCS B JIETKYIO 3aady (IIEPBOTO YPOBHS).

APU3 nmeet cnenuanbHble CPeACcTBa IPEOJOICHUS ICUXO0I0rnIeckoil nHepuuu. HekoTopele aBTOpHI Noda-
ralT, YTO CHPABUTHCA C IICUXOJIOTHUECKONW MHEpLUEeH HEeTPYJHO, JOCTATOUHO MIOMHUTH O €€ CYLECTBOBaHUU [9,
c. 38-39]. Ecnu GbI 510 ObLIO Tak! [Icuxonoruueckass HHEPLUS OPA3UTENBHO CHIIbHA. Hy>KHBI HE MPU3BIBHI 110-
MHHTh O HEl, a KOHKPETHbIE Omeparopbl mnpeoOpazoBanus 3aaaun. Hampumep, ycioBus 3aiaun 00s3aTelbHO
JIOJDKHBI OBITH OCBOOOXKIICHBI OT CIEIHAIBHON TEPMHUHOJIOTHH, TIOTOMY YTO TEPMHHBI HaBsI3BIBAIOT H300peTare-
JIIO CTapble U TPYIHOM3MEHSIEMbIE TIPEIICTABICHHUS 00 00bEKTE.

IIpu paspadorke APU3 npoBoamics cucreMaTHueckuii aHaIM3 MaTeHTHOro GoHxa. Beiaensimics n nccie-
JIOBATUCH N300pETEHUs TPETHETO U O0Jiee BEICOKUX YPOBHEH, ONPEACISUINCH COJIepIKaIlecs: B HUX TEXHUUECKHE
n (u3nUecKre NPOTHBOPEUUs U TUIIOBBIE MPUEMbI UX ycTpaHeHus. J{J1s TaOJUibl NPUMEHEHHUs THIIOBBIX IpHe-
MOB B OJIHOW M3 mocieanux Moaudukaimii APY3 0bu10 npoaHamtu3upoBaHo 0kojio 40 ThIC. omHMCcaHuUi 0TOOpaH-
HBIX M300pETCHUI BBICIINX ypOBHEH. 3aTeM B TEUEHHE TPEX JIET TaONMIa KOPPEKTHPOBAIAch: B HEE BBOAMINCH
MIPOTHOCTHYECKHE MONPABKH, OHA MPOBEPSIIACH HA HOBBIX M CIOXKHBIX 337adax. Takas TabiuIa He TOJIBKO OTpa-
JKaeT KOJUJIEKTUBHBIA OITBIT O'POMHOTO 4HCia M300peraTerieil, HO M MMEET COJMIHBIA 3amac MPOrHOCTHYECKOM
MIPOYHOCTHU: PEKOMEHAYEMBIE €10 IIPHEMBI HE ycTaperoT B Ommxkaimue 10-15 ner.

Jns HOBBIX Momudukanuii APU3 pa3paGoranbl TadbIHLbl MpUMeHeHHsT Gu3nueckux 3(h(eKToB U co3JaH
MOJPOOHBIN CIIPaBOYHUK «YKazaTenb MpUMeHeHHs (u3ndeckux d(G¢GekToB U siBneHui». C MOMOIIbI0 TabuIl
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MOXKHO OITpesienuTh 3((GeKTsl, Hanbosiee MOAXOAAIINE I IPEOJOJICHUS COJEPIKAIErocs B 3aade IPOTUBOpeE-
9rs, «YKa3aTelby aeT CBeICHIS 0 caMuX (P eKTax U BEmIECTBAX, PEaTH3YIOMNX 3TH Y PEKTHI.

B cymmocti, APU3 opranusyer MbIIJIeHHEe H300peTaTesns Tak, Kak OyaTo B PaclopsKEHHH OJTHOTO YelIo-
BEKa MMEETCSI OIBIT BceX (MM OYeHb MHOTHX) M300peraterneil. M, 4To oueHb BaXKHO, OMBIT ATOT IPHUMEHSETCS
TanaHTMBO. OOBIYHBIN, JaKe OYEHb ONBITHBI M300peTaresib 4epIiaeT W3 OIbITa PELICHUs, OCHOBAaHHBIE Ha
BHEIIHEH aHaJOrMU: BOT 3Ta HOBAs 3a/1a4a I10X0XKa Ha TaKyl-TO CTapylo 3a/1ady, 3Ha4YHT, U PEIICHUS OJDKHBI
OBITH TOXOXKHU. «APU3HBINY» H300peTaTeNlh BUAUT HAMHOTO TIIy0)ke: BOT B TOH HOBoOM 3amaue Takoe-To PII, 3Ha-
YHUT, MOXKHO HMCIOJIb30BAaTh PEIICHUE N3 CTApOH 33a7add, KOTOpasi BHEITHE COBCEM HE IOX0Xa Ha HOBYIO, HO CO-
nepxut ananoruaHoe OI1. CTopoHHEMY HaOIIOAATEIIO 3TO KAXETCsI MPOSIBICHUEM MOIITHON HHTYUIIHH. .

Wndopmannonnsrii anmapatr APU3 perynsapHo nononHsercst u coBepiieHcTByeTcsi. Boodme APU3 6vicTpo
pasBuBaercsi. Moaudukanyn APU3 nmeror nHaeKcs ¢ 0003HaYeHHEM rojia IMyOJIMKaliK, a He 0YepeTHOr0 HO-
Mepa. UeTkoe yKkazaHHe Ha «T'0J] BBIITyCKay 00s3bIBaeT cucTeMaTHYecku yaydiats APU3, He naBas emy crapers.

OT APHU3 - K TEOPUU PEHIEHUSA N30BPETATEJIbCKHUX 3AJTIAY

C nosiBnenueM nepBeix Moan¢ukanuii APU3 Haganochk cTaHOBIICHHE meopuu peuteHusi uzobpemamens-
cxux 3a0ay (TPU3). CootHomenue mexay APU3 u Teopuell npuMepHO Takoe, Kak MEXIy CaMOJIETOM U aBUallU-
eil, Mex 1y aBTOMOOHJIEM U aBTOTPAHCIIOPTOM.

Teopus Boromiena B APU3, xoTs, KOHEYHO, HE CBOJUTCS K HEMY. B cliefylonux riaBax HaM MpUAETCS B
paBHOI Mepe KacaThCsi KOHKPETHBIX MexaHn3MOB APU3 1 00mux 1monokeHnii TeOprH, OHN B3aNMOCBSI3aHBL

Heckounpko citoB 0 TepMuHax. OHM HEOJHO3HAYHBI, TIO3TOMY JOTOBOPHMCS 00 MX COJICp KaHHH.

I1p uew™ - ogunapHas (37eMeHTapHast) onepanys. [IpreM MoXXeT OTHOCHTBCS K JICHCTBHAM YeIOoBeKa, pe-
HIAIOLIET0 3a/1a4y, HallpUMep «CIIONIb3YyH aHaoruio». [IpreM MoXKeT OTHOCUTBCS U K paccMaTpUBaeMoOH B 3a7a-
4ye TeXHUYECKOW CHCTEeMe, HalpuMep «APOOJICHUE CUCTEMBI», «00bEANHEHNE HECKOJIIBKUX CUCTEM B OfHY». [1pu-
€MBI, TaK CKa3aTb, CKAISIPHBI, HE HAIIPAaBJICHBI: HEM3BECTHO, KOT/Ia TOT WJIM MHOM ITPHEM XOpoIll, a Korja Iuox. B
OJTHOM CIIydac aHaJIOTHs MOKET HABECTH HA PEIICHHE 33/1a4H, a B APYTOM - YBECTH OT Hero. IIpuemsl He pa3Bu-
BaloTcs (XOTS HAOOP MPHUEMOB MOXHO, KOHEYHO, TTOMIOJHATh U Pa3BUBATH).

M e T o I - cucreMa omnepanyii, IpeaycMaTpUBarollas ONpeNeIeHHbI NOPANOK UX mpuMeHeHus. Hampu-
Mep, METOJ| MO3TOBOTO IITypMa BKJIIOYAET PsiJi ONepauuii MO0 KOMIUIEKTOBAHUIO TPYII «T€HEPaTOpoB uaeh» u
«KPHUTHKOBY, TI0 IPOBEJICHUIO IITYpMa, 0 0TO0pY uzaeil. MeToas! 00BIYHO OCHOBAaHBI HA KAKOM-TO OJTHOM ITPHH-
e, nocrynare. Tak, B OCHOBE MO3TOBOT'O MITypMa JIEKHUT MPEATONIOKEHNE, YTO PELICHHE 3a1a91 MOXHO TOJTY-
YHTh, 1aB BBIXOJ] U3 IOACO3HAHNS HEYNIPABISIEMOMY ITOTOKY HAeH. MeTobl pa3BHBAIOTCA BEChbMa OTPaHMUYECHHO,
OCTaBasICh B PAMKaxX MCXOIHBIX IPUHIMIIOB. B 3TOM e cMbIciie OyeM HCI0Ib30BaTh U CIIOBO «METOIUKAY.

T e opu4-cucreMa MHOTHX METOJOB U IPUEMOB, IPEAYCMaTPUBAIOIIAs LIEIECHAPABICHHOE YIIPAaBICHUE
MIPOLIECCOM pElICHHS 33/1a4 Ha OCHOBE 3HaHHS 3aKOHOB Pa3BUTHUS OOBEKTUBHOM JE€HCTBUTEILHOCTH.

I'py0o roBopsi, mpueM, METOJ U TEOpHsI 00Pa3yIoT 1EeNb TUIIA «KUPIIHY - JOM - TOPOA» MM «KIIETKA - OpraH
- opranusmy». B atoit nepapxun APU3 HaxoauTcs Ha TpaHUIIe METOJAa U TEOPHUH.

Pabora mHax APU3 6p1a Hawata B 1946 romy [10-19]. Brpouem, camoro monstust «APU3» Torna eme He
66110, IpOOIIEeMa cTaBmIIach MHaue: «Hamo M3yduTh ONMBIT M300pETaTENHCKOTO TBOPUECTBA U BBISIBUTH XapaKTep-
HBIE YePTHI XOPOIINX PEIICHUH, OTIIMYAIONINE UX OT IUIOXUX. BBIBOIBI MOTYT OBITH MCIIOIB30BaHbI IPU PEIICHUH
M300peTaTEILCKUX 33134,

[Toutn cpasy ynaioch OOHapyXKHTh, YTO PpEICHHE H300pETaTeIbCKOW 3a/laud OKa3bIBAeTCS XOPOIIUM
(CUIIBHBIM), €CIIM OHO IIPEOI0NIEBAacT TEXHUYECKOE IPOTHBOpEUNE, COoeprKalleecss B MOCTaBICHHON 3a1ade, H,
HA000POT, MI0XKUM (c1abbiM), eciin TI1 He BBISBIIEHO MITH HE IPEOO0IEHO.

Jlanee BBISICHMIIOCH HEUTO COBEPIICHHO HEOXKHIAHHOE: 0Ka3aJocCh, YTO JaXXEe caMble CHIIbHBIE H300peTare-
JIM HE TIOHMMAIOT, HE BHJT, YTO NPABHJIbHAS TAKTHKA PEIICHHS M300peTaTeNbCKUX 33/1ad JJOJDKHA COCTOSTH B
TOM, 4TOOBI 1Iar 3a maroM BeLIBITE TII, ncciaenoBark ero NpUYKHBI U YCTPAHATh UX, TEM CAMBIM YCTPaHSS U
TII. CTOJKHYBLIMCH C OTKPHITHIM, Kpuuaium o cebe TII u yBunes, uTo 3aiady ynajioch pemuTh Onaronaps ero
YCTpaHEHHIO, H300peTaTeNn He JIeNlalld HUKaKiX BBIBOJIOB Ha Oynyllee, He MEHSUIM TaKTHKY H, B3SIBILIHCH 3a Clie-
JYIOIIYIO 33/1a4y, MOTJIM ITOTPAaTHTh FOJbl Ha epedop BaApUAHTOB, AaXKE HE MBITAsICh CHOPMYIINPOBATH CONEPKA-
IIeecs B 3a/1a4€ MPOTHBOPEUHE. ..

PyxHynu Hagex1bl U3BJICUb U3 OIBITA OOJIBIINX (BEIMKUX, KPYITHBIX, ONBITHBIX, TATAHTINBBIX) M300peTa-
TeJIeH HeuTO II0JIe3HOE Ul HaYMHAIOUIMX: OOJbIIMe n300peTareny padoTaad TeM K€ HPUMUTHBHBIM METOI0M
po6 U OIHOOK.

Hauancs Bropoii stam paboTsl, mpobieMa Teneps 3Bydaia Tak: «Hamgo cocTaBUTh IporpaMMy IJIaHOMEPHO-
T'0 pemeHns H300peTaTeIbCKHUX 3a/1a4, TOJHYIO IS BceX m300perareneii. D1a mporpaMMa JOoJDKHA OBITH OCHOBA-
Ha Ha TIOIIaroBOM aHAIN3€ 3a7add, YTOOBI BBLIBIATH, M3ydaTh W IIPEOJOJIEBATh TEXHHUYECKHUE MPOTHBOPEUNS.
[TporpamMma He 3aMEHUT 3HAHWH M CIIOCOOHOCTEH, HO OHA NMPEAOXPAHUT OT MHOTHX OIIMOOK M JacT XOPOLIYIO
TaKTHKY PELICHHs] H300pETaTeIbCKIX 3aau».

ITporpamMmsl pemeHust U300peTaTENBCKUX 3a7jau ObUTH ellle Jaeku oT HeiHemHero APU3, HoO ¢ kaxao0i HO-
BOi MojuduKalyeil OHM CTAHOBUIIMCH YeT4e U HaJle)KHee, IIOCTENEHHO NpHo0peTast XxapakTep nporpamm (Tipe-
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MMUCAHUI) aNTOPUTMUYECKOTO THIA. BBUIM COCTaBIEHBI NEpBBIC TAOMUIBI MPUMEHEHHUS NMPHEMOB YCTPAaHEHHUS
TEXHUYECKUX MPOTUBOPEUHH. | TaBHBIM MaTepHanoM I UCCIEIOBAaHMI CTana MaTeHTHas HH(OPMAIHs, Onuca-
HUsSL n300pereHnid. Havanmn mpoBomuThCs ydeOHBIE CEMHMHAphl, ITOCTENIEHHO HAKAIUIMBAICS OMBIT OO0y4eHHS
APU3.

U cHOBa 00HAPYKMIIOCH HEUTO HeoxkunaHHoe. OKazaiock, YTO IPH PELIEHHH 33/1a4 BBICIIUX YPOBHEH HYX-
HBl 3HaHMS, 00s3aTEJIbHO BBIXOMSINUE 3a IPEJCibl CHEUUaJbHOCTH, KOTOPYIO HMEET H300peTaTeib; Ipou3-
BOJICTBCHHBIH OTIBIT HaBSI3BIBACT OECIIOMHBIC MPOOBI B MPUBBIYHOM HANpaBJICHHH; €IHHCTBEHHOM «CIIOCOOHO-
CTBIO», OIIYTUMO BIMSIOIIEH Ha XOZ PEIICHHMS, SBISIETCA «CIOCOOHOCTHY» npunaepxuBarbest APU3 u ucnomns3o-
BaTh €ro MH(GOpMaMOHHOE OOeCIICUCHNE.

Ortciona Hen30eKHO BBITEKAN BBIBOJI: HU 3HAHMS, HU OIBIT, HU COCOOHOCTH («IIPUPOJHBINA 1ap») HE MOTYT
CIyXXHUTb HaJIeXKHOW OCHOBOW 15 3(p(heKTHMBHON OpraHn3alliy TBOPUECKOH AesiTenbHoCcTH. Her monei, koTopble
MOTJIH OBl PeryssipHO, OJJHY 3a JPYroii, pemarh 3aJa4 BHICIIMX YPOBHEH OJyiarojapsi CBOUM 3HAHUSIM, OIIBITY U
cnocooHocTsM. Ecin «iienay 3amaun 100 000 npo6, HUKTO HE CMOXKET PEUIUTh €€ B OJJHHOUKY.

[Ipuctynas K penIeHnIo H300peTaTeNbCKOM 3a1a49X BBICILIETO YPOBHSI, YEJIOBEK JOJKEH pacIoaraTh 3HaHH-
SIMH O BCEH TEXHHKE, O Bcel (Qu3MKe, 0 Bced XuMuu. Mexay TeM 00beM 3HaHUH y YeloBeKa B MHJUTHOHBI pa3
MeHblIe. Pemras 3amaqy, 4eoBeK JTOJDKEH YMETh NPAaBMIILHO IepepadaThiBaTh MMEIONTYIocs nHpopManuio (10-
IIyCTUM, OHa UMeeTcsl B TIOJIHOM o0beMe). «[IpaBuiibHO mepepabaTbiBaTh» - 3HAUUT OCYILECTBIISATH LEMb MocIe-
JIOBaTEJIbHBIX JIEUCTBUH, YIIPABIISAs STUMH JISHCTBUSIMH TaK, 4TOObI OHH BEJHW K pelIeHHI0 3a1aui. Bmecto aToro
YeJIOBEK MCIOIh3yeT MPUMHUTHBHBIN epe0op BapHaHTOB, PyKOBOJCTBYSCH CTApPBIMH NPEICTABICHUAMH U JINY-
HBIM (2 TOTOMY CITy9aifHbIM) OIIBITOM.

Yenosek He ymeeT 3(Pp(eKTUBHO permaTh H300peTaTeIbCcKue 3aJaur BEICIINX YpoBHEH. [ToaToMy onmOouHbI
BCE TUIOTE3BI, KOTOPBIE IPSMO MM KOCBEHHO UCXOJAT U3 TOTO, YTO, HCCIEAYs] TBOPUYECKHN POLIECC, MOKHO BBI-
SIBUTH 3 (QEKTUBHbIE IPUEMBI, METOAbI, IBPUCTUKH U T. 1. OMIKNOOYHEI BCE METOANKU M METO/Ibl, OCHOBaHHbIE Ha
CTPEeMJICHHH aKTHBU3UPOBATh TBOPUYECKOE MBIIUICHHUE, TOCKOJIBKY 3TO HONbIMKU XOPOULO OP2aHU308bI8AMb NIO-
Xoe mblulneHue.

Takum 00pa3oM, BTOPOH 3Tall, HAYABIIMKCSA C MBICIH O TOM, YTO H300peTaTeNisiM Hajo JaTh IOJIE3HBII
BCIIOMOTATENbHBI WHCTPYMEHT, 3aBEPIIMICS BBIBOJAOM O HEOOXOOMMOCTH HEPECTPOHKH H300pETaTeNIhCKOTO
TBOPYECTBA, N3MEHEHHS CaMOl TEXHOJIOTHUH IIPON3BOJICTBA H300pETEHUS.

IIporpamma Teneps crana paccCMaTpUBaTLCS KaK CAMOCTOSITENbHAsA, HE 3aBUCHMasi OT YeJIOBeKa CHUCTEMa pe-
LIEHUS N300peTaTeNbCKUX 3aa4. MBIIIICHHE JOJDKHO CJIEJOBATh ATOH CUCTEME, YIIPABISATHCS €10 - U TOT/a OHO
OyIeT TalaHTIUBBIM.

Bo3Huka HEOOXOAMMOCTh IOCTaBHUThH OIEPALMH, NMPOM3BOANMBIC B aJITOPHTME PELICHUS H300peTaTelb-
CKHX 3a]a4, Ha 00BEKTUBHYIO OCHOBY, 000CHOBAaTh MX OOBEKTUBHBIMHU 3aKOHAMH PA3BUTHS TEXHUIECKHX CHCTEM.

®dopmyrna TpeThero stamna Obuta Takol: «M300peTeHnst HU3MMX ypoBHEH - BooOIIe He TBOpUecTBO. M300pe-
TEHHMs BBICIIMX YPOBHEH, JieJIaeMble METOJIOM Ipo0 M OIHMOOK, - 3TO II0X0e TBOpYecTBO. Hy)xHa HOBast TEXHO-
JIOTHSI pellleHus] U300peTaTenbCcKUX 3a/1ad, MO3BOJIAIOIIAs [UIAHOMEPHO PEIIaTh 33Jaud BBICHIMX YpOBHEH. OJTa
TEXHOJIOTHS JOJDKHA OCHOBBIBATHCS HA 3HAHWM OOBEKTHBHBIX 3aKOHOB PAa3BUTHS TEXHUUECKUX CHCTEM. )

K Hauamy TpeTbero 3rama craia CKJIaJbIBaThCsl CHCTEMA OOIIECTBEHHBIX IIKOJI H300pETATENbCKOTO TBOPUE-
ctBa. B 1978 r. Takux mxon 6610 yke okono 100 (B Mockse, Jleannrpane, baky, Bonrorpane, I'opsrom u apy-
rux ropojnax). PaspaboTka Teopuu, McHbITaHUS W coBepiuneHcTBoBaHne APU3, opranmsamust oOydeHust crainu
KOJUIEKTHBHBIM TPYJOM, B KOTOPOM aKTHMBHO ydacTBOBaJa OoJjblias rpymma uccienoBareneii. COBMECTHBIMU
YCHIIMSIMU YIAJIOCh YKPENUTh nHpopMannoHHoe obecniedyenue APU3, B uacTHOCTH cOCTaBUTh «YKazaTesb MpH-
MeHeHHs (pu3nueckux d3PQeKToB U sBICHUI». BbIJIO M0I0KEeHO HAaYallo TaKk Ha3bIBAEMOMY BEIOJILHOMY aHAIIU3Y,
CBSI3aBILEMY IIPOIIECC PELICHUs 3aJadl ¢ HEKOTOPBIMH ()YHIAMEHTAIBHBIMU 3aKOHAMH PAa3BUTHSA TEXHUYECKHX
CHCTEM U TTO3BOJIMBIIEMY HAMETUTD IYTH INITAHOMEPHOTO OTBHICKaHUS (Pr3n4ecKux 3((HEeKTOB, HEOOXOANMBIX IS
peleHus 3agayn.

Kak n Ha BTOpoM 3Tare, OCHOBHBIM MaTepuaioM it paboThl Oblia nareHTHast nHpopmauus. Ho ee nsyue-
HHE BEJIOCh TEIEePh HE CTOJBKO JUISl BBISIBJICHUS HOBBIX PUEMOB M CBEJICHUS MX B TaOJIMIly YCTPAHEHHUS TEXHHYE-
CKUX TIPOTHBOPEYHH, CKOJIBKO AJISl MCCIEIOBAHMS OOLIMX 3aKOHOMEPHOCTEH pa3BUTHS TEXHHYECKHUX CHCTEM.
3HaHUE STHX 3aKOHOMEPHOCTEH IMO3BOJISUIO BHOCHTH KOppeKTuBH B APU3 m BenoibHBIA aHAmM3, a CHCTEMa
IIKOJI U MHCTHTYTOB M300pETaTeIhCKOr0 TBOPYECTBA JjaBala BO3MOXKHOCTH OBICTPO M HAJICKHO MPOBEPATH Ha
MPAKTUKE HOBBIE BBIBOJBI, IPEATIOIOKEHHS, THIIOTESHL.

Tpernii atan npogomkaercs u HoiHe. Ho yxke 0OHapy)XuBaeTCst HEUTO HOBOE, BEAyIlee K JallbHEHIIeMy 13-
MEHEHHUIO U/IeHHBIX YCTAHOBOK TEOPUH U BCTYIUICHUIO TEOPHH B YETBEPTHIH dTam pa3BUTHSA. CTAHOBUTCS OUEBUI-
HBIM, YTO TJIaBHOE HE B TOM, YTO M300pETEHHUE - 3TO Pa3BUTHE TEXHUIECKOW CHCTEMBI. 3a/1ada - TOJIBKO OJHA U3
¢dopM, B KOTOpOH MOTPEOHOCTH Pa3BUTHA TEXHUIECKOH CHCTEMBI OOHapYKMBarOTCA 4eiloBeKoM. C IMOMOIIBIO
TEOPHUHU MOYKHO Pa3BUBATh TEXHUIECKHE CHCTEMBI INTAHOMEPHO, HE I0KHUIAsACh, TOKA BO3HUKHYT 3aJa4H.

3amaun

Mpl eme He paccmarpuBany Mexanu3Mbl APU3, 1 moka B HalleM pactopshKEHHH TOJIBKO OOBIYHBIN METO[
po6 u omrbok. ITonpoOyiiTe pemuTh HECKOIBKO 3a/1au IepedopoM BapuaHToB. B nanbHelieM Mbl BepHEMCS K
9THM 3a/la4aM U ITIOCMOTPHM, YTO MOXKHO CIIeNIaTh, Hcronb3yss APU3 u Teopuio penieHns n300peTaTesbcKuX 3a-
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Jad. 21)'[5[ PECHICHUA OTUX 3a/la4 HEC HY>XHBI CIICIIUAJIbHBIC 3HAHUA.

3amayga 5

OTpBHIBOK U3 IETEKTHBHOTO pOMaHa:

«- 51 ne yousain ero, mepud, BbI TOJDKHBI MHE ITOBEPUTH, BB 00S3aHBI MHE ITOBEPUTH!

- 51 00s13aH BepuTh TONIBKO (pakTaMm, - Bo3pasui mepud. - Pakrel npoTus Teds1, napeHs. Ha Toii Henene Thl
yrpoxkan bontony, ectb cBuaerenu. bonrom yOuT BhICTpenoM M3 KojbTa. TOYHO Takoro KojbTa, Kak y TeOs.
[Tynu MBI HE HalUIK, 3TO TaK, HO HAall AKCIEPT YTBEPXKAAET, YTO KamHOphl coBnanaroT. K Tomy ke y TeOs Her
anuon.

- Bol nomkHb! MHE TIOBepHTH! - ¢ oTHasHUEeM npounsHec Huk. - S He cTpernsi, KisiHych BaM. Bl ke BUIUTE,
MOH IHCTOJIET COBEPILICHHO YHUCT...

lepud ynbioHymCH.

- YOuiicTBO MpOM30IILIO IBOC CYTOK Ha3aid, - CKa3al OH. - Y TeOs ObUIO BpeMs, 4TOOBI MOYHUCTUTH OPY-
KHE...»

IIpencraBbTe cebe, 4TO Bac MPUITIACHIN B KadecTBE 3KciepTa. HyKHO pemuTs 3agady ¢ n300peTaTeIbCeKux
HO3ULIUH.

3anaya 6

Ha 3aBoje, BBIMYCKAIOIIEM CEJILCKOXO3SICTBEHHBIE MAIIMHBI, IMEETCSI HEOONIBIION MOIUTOH JUIS MCIIBITa-
HUS MalIMH (HallpuMep, IUTyTOB) Ha TPOT'aHUE C MECTa, MOBOPOTHI U T. 1. OJJHAKO «IIOBOPOTIMBOCTHY MAIIHH 3a-
BUCHUT OT I'pyHTA. TlosBunace HeO6XO}II/IMOCTB BCCTHU UCIIBITAHHUA Ha JABYXCTaxX BUAAX T'PYHTA. CTpOI/ITB JBECTH
MOJIMTOHOB HET BO3MOKHOCTH. Kak OBITh?

3amaga 7

HyxHo ¢ camosiera n3Meputh riyonHy peku depe3 kaxasie 300-500 M va nporspkernnu 100 km. Hukakoro
CHeUaIbHOr0 000pY/IOBaHUs Ha CaMoJjieTe HET, BBICAJKa JIIOACH MCKIIIOUEHA, N3MEPEHUE CTaJl0 NPOBECTH Ipe-
nenbHo aemeBo. Tounocts m3mepenus +0,5 M. CkopocTs TeueHus HeusBecTHa. Kak ObITH?

3amauga 8

Mertannmuaeckuii muauHAP 00pabaThIBaeTCs H3HYTPH aOpa3uBHEIM KpyroM. B mporecce pabOTH KPYyT HCTH-
paercs. Kak n3MepsaTs auameTp Kpyra, He IpepbIBast NUTH(OBKY U HE BEIBOJS KPYT U3 «HEAP» LMINHIpA?
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HPUHIMUIIBI BEITIOJIBHOI'O AHAJIM3A

BEITIOJIb - MUHUMAJIBHAA TEXHUYECKAS CUCTEMA

PaccMOTpHM HECKOIBKO H300pETaTeNbCKUX 3a4a4.

3amaya 9

Hyxen cnoco0, mo3Bosstonuii ObICTPO M TOYHO OOHApYXHMBaTh B XOJOAWIBHBIX arperarax HEeIuIOTHOCTH,
4yepe3 KOTOpbIE MMPOCaYUBACTCs KUIKOCTh (PpeoH, Maciio, BOI0OaAMMHUAUHBIH PacTBOD).

3amayga 10

Kak ompeznensars creneHp 3aTBEPAEBaHUS IOIMMEPHOTO COCTaBa MPH M3TOTOBICHUH W3AEINI U3 MONMMe-
poB? HenocpencTBeHHO H3MEPHUTD («ITOLIYNATh») HEBO3MOKHO.

3anmava 11

Kak KoHTpoMpoBaTh HHTEHCUBHOCTD JABMYKEHHS YACTHIL CHITYYEero MaTrepuaa Mpy MCeBI00KIKEHUH?

3amaua 12

HyXHO NpennoKuTh JIErKo U3BJIEKAEMBII KIIMH.

3amaqn OTHOCSTCS K Pa3HBIM OTPAcisiM TEXHUKH M ONHKCHIBAIOT Pa3HBIE CHUTYAIMH, B K&KAOH M3 KOTOPBIX
cBOM TpyaHOCTH. B 3amade 9 Tpebyercst OBICTPO M TOUYHO OTHICKATh MAIECHBKHE KAICIBKH JKUAKOCTH: «OBICTPO»
KOH(JIMKTYET ¢ «TouHO». B 3amaue 10 Hamo BBECTH IaTYMK B CEpeIHY 3aTBEPACBAIONICH MaCCHI - M HEJIb3sI 3TO-
O JieNaTh, MOCKOJIBbKY JaTYuK HE JIOJDKEH TaM ocTaBaThcs. B 3amade 11 gaTdamk MOXKHO ITOMECTUTDH B CBHILYYHUH
Matepual, HO Kakoi UMEHHO [laT‘-II/IK? HpI/I OAHOM M TOM K€ AABJICHHUU CBIITYYHUE MaTCpUaJIbl MOTYT JABUI'aTbCA C
pa3HON MHTEHCHBHOCTBIO. 3amava 12 3acTaBisieT cpa3dy MOAyMaTh O Pa3JIMYHBIX MEXaHMW3MaX, BCTPOCHHBIX B
KiH. OTYETINBO BUIHO TEXHUYECKOE IPOTUBOPEUNE: BHIMTPHILI B CHIIE, HEOOXOIUMON [UIs N3BJICUCHHS KIIMHA,
OIUIAYHBAETCS YCIOKHEHHUEM YCTPOICTBAa MEXaHN3UPOBAHHOTO KIIMHA.

Yro obmiero B 3THX 3a7adax?

Pazymeercs, Bce 3amaun cojep)kaT TEXHHUYECKHE M (u3uyeckue npotuBopeuus. Ho Ha sTom BuauMmoe
CXOACTBO 3aKAaHYMBACTCs, IOTOMY UTO NPOTHUBOPEYUA B 3a/Ja4axX pa3HbIC.

CpaBHHUM TeTiepb N300pETEHHs, SBISIONINECS PEIICHUSIMH dTHX 3a/1ad4.

OTtBeT Kk 3amaue 9: «Cnocob oOHapyXeHHs HEIIOTHOCTEH B XOJOIMIBHBIX arperarax, 3amoHse-
MBIX ()PEOHOM M MacioM (IIPEUMYLIECTBEHHO JOMAIIHUX XOJOIMIBLHAKOB), OTIMYAIOMINICS TaM, YTO C LEIbIO
TIOBBILIEHHSI TOYHOCTH OIIPEJIENICHNS] MECT YTEUKH B arperaT BMECTe ¢ MacjioM BBOJST JIIOMHHO(OpP, OCBEIIAIOT
arperar B 3aTEMHEHHOM IOMEIIEHUH YJIBTPAQHOIETOBBIMU JIy4aMH M ONPEAEISIIOT MECTa YTEUKHU M0 CBEYEHHIO
JIOMUHO(OpPA B IIPOCAYUBAIOIIEMCS Yepe3 HEIUIOTHOCTH Maciie» (a. C. Ne 2777 805).

OTtBeT Kk 3agade 10: «Cnocob onmpeneneHus CTENEHN 3aTBEPACBaHI (Pa3MITICHNUS) TTOJIMMEPHBIX
COCTaBOB, OTJIIMYAIOIINIICS TEM, YTO C LIENBI0 HEPA3PYIIAEMOI0 KOHTPOJISI B COCTaB BBOJST MarHUTHBIA MOPOIIOK
W M3MEPSIOT M3MEHCHNE MarHWTHOM IPOHWIAEMOCTH COCTaBa B IpoOIEcce ero 3arBepaeBanms» (a. c. Ne 239
633).

OTrBeT Kk 3axaue 11: «AKycTHYECKHI CIIOCOO MHIMKAIMU TICEBIO0KMKEHHS CHIITYYUX MaTepUalIoB,
OTJIMYAIOIINICS TEM, UTO C 1IEJIbI0 HETTOCPEACTBEHHOTO KOHTPOJISI Hadalla ¥ MHTEHCUBHOCTH JIBU)KEHHUS YACTHIL B
Cpeay ChITy4Yero MaTepuajia BBOIAT METaJNTNYECKUN CTCPKEHb - 3BYKOIIPOBO/I, HBHﬂIOHIHﬁCﬂ JaTYUKOM 3BYKO-
BBIX KOJIeOaHM, KOTOPBIE IPE00PaszyroTCs B dJIEKTpOMarauTHeIE» (a. ¢. Ne 318 404).

OTrBeT kK 3agad4e 12: «YcTpoHCTBO AN 3aKIIMHUBAHUS, COJEPIKaIee KJIMH U KIMHOBYIO IPOKJIAIKY,
OTJIMYAIOIIEecs TEM, YTO C [EeJbI0 00JIETUeHNS U3BJICUCHNS KIIMHA KIMHOBAs! MPOKIJIAAKA BEIITOJIHEHA U3 JIBYX 4Ya-
CTei, 0JTHA U3 KOTOPHIX JIETKOIUIaBKas» (a. c. Ne 428119).

[TonpoGyeM cONOCTaBUTH TO, YTO JJAHO B YCIOBUSX 3a]a4, C TEM, YTO MOJIYYECHO B PE3yJIbTaTe PEIICHUSI.

B ycnoBusax 3agaun 9 naHo BemiecTBO (Kamenabka )KUIKOCTH). B pemnieHny BBEIEHO BTOPOE BEIIECTBO (JIt0-
MuHOGDOp) U 1oJie (yapTpadroIeTOBOE U3TydeHNE). AHAIOTHYHA CUTYaIus U B 3afade 10: maHo BemecTBo (TI0-
JUMEp), BBEICHO BTOPOE BemecTBO ((heppOMarHUTHEIM MOPOIIOK)  Toje (MarHuTHOe). Ta e KapThHa B ABYX
JIPYTHX 3a7a4ax: J00aBICHO BTOPOE BELIECTBO (CTEPXKEHB, MIPOKIIA/IKA) U MoJIe (aKyCTHYECKOE, TETUIOBOE).

[Momyuaercst, 4To KaXAbIH pa3, KOTAa JaHO OJHO BEIIECTBO, NPUXOJUTCS JI00ABIATH BTOPOE BEIIECTBO M
noze. 3auem?

OTBeTHTH Ha 3TOT BOIPOC HETPYAHO: YTOOBI MOJIe Yepe3 BTOPOE BELIECTBO BO3JIEHCTBOBAIO HA MIEPBOE Be-
IIECTBO WJIM, HA00OPOT, YTOOBI IEPBOE BELIECTBO YEPe3 BTOPOE JABAJIO HA BBIXOAE IOJe, Hecymiee nHpopma-
LUFO.

B camom nene, oueBHIHO, YTO HET MOJISL, KOTOpOE yMeno Obl 0OHapy)KMBaTh MaJleHbKHE KareJbKu (GpeoHa
wim Macia. Ho ectb ynabrpaduoneToBoe u3ilydeHHe, KOTOPOE JIErKO OOHapy)KHMBaeT Jake HUYTOXKHBIE KOJIHUYe-
CTBa JIIOMUHO(OPOB, U BOT MBI BBOJIM 3Ty Iapy - M0JI€ U BTOPOE BEILIECTBO, CBI3bIBAIOLIEE TI0JIE C MEPBBIM (UC-
XOJHBIM) BEIIECTBOM.

O6o03naunm none 6ykBoii I1, mepsoe BemecTBo B, BTOpoe BemecTBo - B,. CBa3u Oynem 0003Ha4YaTh CTpeEI-
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kamu. Toraa it 3aaun 9 MOXKHO HAITUCATh CXEMY PEIICHUs (IBOMHAS CTpEIKa HAIIPABJICHA OT «IaHO» K ITOJTY-
YEHO»):

I1

»

B,0B; - B,

V¥ 3amaun 10 Takas ke cxeMa peleHuns1, HO BemecTBO B, camo co3maer more, 3aBUcAIIee OT COCTOSHUS B,,
KOTOpOE, B CBOIO OYEpEb, 3aBUCUT OT cocTosiHUS Bi. CooTBeTCTBEHHO cXeMbl peutenus 3aaa4 11 u 12 3anumem
TakK:

I1

»

B,0B,-B;
I1

4

BB, « B;

B pemenusix B3ATHIX HamH 3a-
Jlad MPUCYTCTBYIOT TPU <«AEUCTBYIO-
KX JIUIA»: BEIIECTBO B, KOTOpOe Ha0 MEHATh, 00pabaThIBaTh, IIEPEMEIIaTh, 00HAPYKUBAThH, KOHTPOJIHUPOBATH
U T. JI.; BEIIECTBO B, . «MHCTPYMEHT», OCYIIECTBIAIOMUI HeoOxonumoe neiicteue; moie I, koTopoe maer 3Hep-
THIO, CHIIY, T. €. oOecreurnBaeT Bo3aeiicTBue B, Ha B, (mimm ux B3ammopeticteue). HerpyaHo 3aMeTHTB, 9TO 3TH
TPH «ISHCTBYIONINX JINIa» HEOOXOAUMBI U JOCTaTOYHBI I IMOTyYeHUs TpeOyeMoro B 3aaade pesyiprata. Camo
1o cebe mose mim caMu 1o cebGe BelecTBa HUKAKOTO AEHCTBUS HE MPOU3BOAAT. UTOOBI C/ienaTh 4YTO-TO ¢ Bellle-

cTBOM B, Hy>XHBI HHCTpyMeHT (BemecTBo B,) u sneprus (mose I1).

MoxHO cka3aTh WHa4e. B J1r000i M300peTaTe/bCKoi 3a1aue ecTh 0OBEKT: B 3aaue 9 - KaneabKu KUIKO-
cTtH, B 3a1a4e 10 - momumep U T. 1. DTOT 00BEKT HE MOKET OCYIIECTBISATH TpeOyeMoro EHCTBHS caM 1o cebe, OH
JTOJDKEH B3aHMMOICHCTBOBATh C BHEITHEW cpenoi (mim ¢ apyriuM o0sexToM). [Ipr aToM moboe n3MeHeHne Conpo-
BOXKIAETCS BBIACIICHUEM, MTOTJIOIICHUEM HITH ITPeoOpa30BaHNEM SHEPTHU.

[lBa BemecTBa M 1ojie MOTYT OBITH CAaMBIMH Pa3JIMYHBIMH, HO OHH HEOOXOANMBI M JOCTATOYHBI st 00pa3o-
BaHMsI MUHUMAJIbHOM TEXHUYECKON CUCTEMBI, OIyYHBIIeH Ha3BaHHUE BEIIOJIb (OT CJIOB «BEILECTBO» U IIOJIEY).

BBoxs nonsTHe 0 Bemosie, MbI HCIIOIB3yeM TPU TEpPMHUHA: BELIECTBO, 110JIe, B3aUMOACHCTBHE (BO3/ACHCTBHE,
ﬂeﬁCTBHe, CBS{3B). HO}I TEPMHUHOM «BEHICCTBO» IMOHUMAIOTCA JMr00BIE 0OBEKTHI HE3aBHCHMO OT CTENEHH UX CIIOXK-
HocTH. Jlex M JeqOKoN, BUHT U TaiiKa, TPOC M TPY3 - BCE 3TO «BEIIECTBa». B3anMoseiicTBue - Bceobmas Gopma
CBSI3U TEII WX SBJICHUH, OCYIIECTBISIONIASACS B UX B3aNMHOM M3MEHCHHUHU. YETKYIO XapaKTePHUCTHKY B3aUMOICH-
ctBus fan @. OHrensc: «B3anuMoaeicTBue - BOT IEPBOE, UYTO BBICTYNAET Mepe] HaMH, KOTAA Mbl paCCMAaTPUBAEM
JIBIDKYILYIOCSI MaTepUIO B LIEJIOM C TOYKH 3PEHUs TEHEpElIHEero ecrecTBo3HaHus. Mbl HaOmonaeM pan ¢hopm
JABUKCHUA: MEXaHUYCCKOC JIBUXKCHUE, TCIUIOTY, CBCT, DJICKTPUYCCTBO, MATrHCTU3M, XUMHUYCCKOC COCAMHCHUEC U
Pas3IOKEHHUEC, MEPEXO/Abl arpE€raTHbIX COCTOHHHﬁ, OPraHn4CCKYIO XHU3Hb, KOTOPBIC BCC - €CJIN HCKIIOYUTH ITOKa
OPTaHUYECKYIO KH3Hb - IEPEXOIAT APYT B APYyra, OOYCIOBIMUBAIOT B3aUMHO JAPYT APYTa, SBISSACH 3/1€Ch MPHUUH-
HOM, TaM xaefictBueM...» (K. Mapke, @. Ourensc. Cou., T. 20, c. 544).

CroxHee 00CTOUT JIEJI0 ¢ ONpEeAEIeHUEM MOHATHS 1oiisl. B (u3mke nonem Ha3wpBatoT (hOpMy MaTepuu, ocy-
HIECTBIISIONIYIO0 B3aMMOJEICTBHE MEXy YacTUI[AMU BellecTBa. PaznuuaroT deThlpe BHAA MOJIEH: 3JIeKTpoMar-
HUTHOC, I'paBUTAIUOHHOEC, MOJIC CUJIBHBIX U ci1a0BIX B3aHMO[[eI>iCTBPII7[. B Texnuke TCPMHUH «I10JI€» HUCHOJIB3YIOT
IIMpe: 3TO MPOCTPAHCTBO, KAXKIOM TOUYKE KOTOPOTO IMOCTABICHA B COOTBETCTBUE HEKOTOpasi BEKTOPHAS MJIM CKa-
nspHas BenuarHa. [1o100HbIe IO 9acTo CBA3aHBI C BEMIECTBAMHU - HOCHTEIIIMU BEKTOPHBIX FUTH CKAJSIPHBIX BE-
mmanH. Hammpumep, mone temmeparyp (TEIUIOBOE II0JIE), TOJIe HEHTPOOSKHBIX CHII. MBI OyneM IpUMEHSThH Tep-
MHH «II0JI» OY€Hb MIMPOKO, pacCMaTpUBasi HapsiLy C «3aKOHHBIMI» (PU3MUECKUMH MOISIMH U BCE- BO3MOKHBIE
«TE€XHUYECKHUE) IMOJIA - TEMIOBOE, MEXaHUUECKOE, aKyCTUYECKOEe U T. 1.

B pemenun 3agaun 12 teroBoe nodie AeiicTByeT Ha By, MeHsIs MexaHHUeCKOe B3auMO/IeiCTBIE MeXTy B,
u Bll
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Bll} B,

MoskeT BOSHMKHYTB BOIIPOC: ITOYEMY TEIJIOBOE I10JIe TI0Ka3aHo B (JOpPMyIIe BEIoisl, a MEXaHHYECKOTO IO
B3anMoieiicTBus Mexay B, u B; B popmyre Her? PazymeeTcs, MOXHO OBIIO OFI 3aIHCaTh U TaK:

1T,

N

B, B,

N

186

rae 11, - renmoBoe mose, a I, - MexaHnYeckoe mose.
B BenonbHBIX (hopMynax OOBIYHO 3aITUCHIBAIOT TOJBKO TOJSI HA BXOJIE M HA BBIXOAE, T. €. MOJS, KOTOPBIMU
0 YCIIOBHSIM JaHHOHM 33Jja9i MOKHO HEMTOCPEICTBCHHO YIPABISATH - BBOAUTH, O0HAPYKHUBATH, U3MEHSTH, H3Me-
pATh. B3anMoelicTBre MEXTy BEIIECTBAMHU YKA3bIBAIOT O€3 JCTAIN3AIlUN BUIa B3aHMO/ICHCTBUS (TEIUIOBOE, Me-
XaHUYECKOC U T. 11.).
[MpunsaTeie 0003HaAYEHMS:
A - Benosb (B 001IEM BHIIC);
- IEACTBUE WM B3auMO/IeiicTBHIE (B 00IIEeM BHIE, 0€3 KOHKPETU3AIHH);
= - JICKCTBHE;
- B3aUMOJICHCTBHUE;
- IeiicTBue (WK B3aNMOAEHCTBHE), KOTOPOE HAaJJ0 BBECTH IO YCIIOBHSIM 331a4H;
~ - HEY/IOBJICTBOPHUTEIBHOE JIciicTBHE (MM B3aUMOACHCTBHE), KOTOPOE II0 YCIOBHUAM 33/1a4H TOJDKHO OBITH
HU3MEHEHO;
II- - mose Ha BXoAe: «one AEMCTBYETY;
—1II - moye Ha BBIXOJIC: «ITOJIC XOPOIIO TOAACTCS ACHCTBHIO (M3MEHEHIIO, 00HAPYKCHUIO, H3MEPCHUIO )»;
IT' - cocTosiHMe noWe;
IT" - cocTostHUE TOLO JKE MO Ha BBIXOJIE (MEHSIOTCS MapaMeTphl, HO HE TIPUPOa MO );
B' - cocrosiHue BelecTBa Ha BXOJIE,
B" - cocTostnne BemiecTBa Ha BHIXO/IE;
B' - B" - «miepeMeHHOe» BemecTBO, HaxosIeecss TO B cocTostHUU B', To B coctosiHMN B" (Hampumep, mox
JIEHCTBUEM ITEPEMEHHOTO OIS );
I - HEPEMEHHOE TIOJIE.
B BenmonpHBIX (hopMynnax BemiecTBa HaJO 3allMCHIBATh B CTPOUKY, a MO CBEPXY M CHHU3Y; TO MO3BOJISIET
HarJsITHee OTPa3UTh ACWCTBIE HECKOIBKUX IO Ha OHO M TO K€ BEIIESCTRBO.

MOCTPOEHUE U TPEOBPA3OBAHUE BENOJIEN

Ha nepBbIX mopax mpeacTaBieHHe TEXHHYECKHX CHCTEM B BHJE BEIOJICH HATaJIKMBAETCS Ha YHCTO IICHXO-
Jorn4eckue TpygHoctd. Hedro mogobHoe HabmomaeTcst mpu OCBOGHUH PEOSHKOM HOHSTHUS «TpeyronbHuK». I1o-
4yeMy TpH S0JI0Ka, JIeKAIINe B CyMKE, 3TO HE TPEYTOJIbHHK, a TE JK€ TPH SI0JI0Ka, PACIIONIOKEHHBIE Ha CTONE, 00-
pasytoT TpeyronsHuk? [lodeMy Tpu TOUKHM JAIOT TPEYrOJBHHUK U TPH JOMa TOXKE JIAI0T TPEYTOJbHUK, XOTS TOUKH
OYEHb MaJIEHbKHE, a JJOMa OYeHb OonbIIne?.. DTH 3aTPyIHEHUS JOBOJIBGHO OBICTPO MPEOI0JICBAIOTCS,

Kcraru, 06 ananoruu ¢ reomerpueil. TpeyroibHUK - MUHUMallbHAsl TeomeTpudeckas ¢urypa. JIirodyro 6o-
nee cloxHyo (urypy (kBaapar, poMO, YeTHIPEXyroJIbHUK U T. JI.) MOXKHO CBECTH K CyMME TpPEYroJbHHUKOB.
HiMeHHO 103TOMY M3y4eHHE CBOWCTB TPEYrobHHUKA BBIICIECHO B 0COOYI0 HAayKy-TPUTOHOMETpHIO. Bemnoib - cu-
cTeMa u3 Tpex ajeMeHToB B, B, u Il - urpaer B TexHuke Takyo xe GpyHAaMEHTaIbHYIO POJIb, KaKylO TPEYroJib-
HHK MTPacT B TEOMETPUH. 3HAsI HECKOJIBKO OCHOBHBIX MPABHII M UMesl TaOJIMIbl TPUTOHOMETPHYECKUX (DYHKIIMH,
MOYHO JIETKO pPeIIaTh 337a4yM, KOTOpble 0e3 3TOro morpedoBain Obl KPONOTIUBBIX U3MEPEHHH M BBIYHCICHHH.
To4HO Tak ke, 3Has MpaBIJIa TIOCTPOCHUS U IIPEOOPa30BaHMs BEIIOJICH, MOXKHO JIETKO PEIIaTh MHOTHE TPYIHbIE
n300peTaTeNbCKue 3a1auH.

[lepBoe npaBmIt0, ¢ KOTOPHIM MBI YK€ MO3HAKOMIJIMCh, COCTOUT B TOM, YTO HEBENOJIBHBIC CHCTEMBI (OJIMH
JJIEMEHT - BEILECTBO WU T10JI€) ¥ HEMOJIHbIE BEMOJIbHBIE CUCTEMBI (1Ba 3IEMEHTA - TI0JI€ U BEILECTBO, /1BA Belle-
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CTBa) HEOOXOIMMO - JIJIs TOBBILICHUsI 3PEKTUBHOCTH U YIIPABISIEMOCTH - JOCTPAUBATH JI0 MOJHOTO BENos (TpH
3JIEMEHTA - IBa BELIECTBA U I10JIE).

Beime Obi1a mpuBeneHa 3a1ada 3 0 pas3/ieNIeHHH IIENbl APEBECHHBI M KOPEL. B Hell aHbI 1Ba BelecTna, H,
CJIE/IOBATENBHO, TSI IOCTPOWKH BENOJIA HE0OXOJMMO BBecTH nose. OrpoMHOE TTOMCKOBOE IIPOCTPAHCTBO PE3KO
CY)KaeTcsi; Hy>)KHO PacCMOTPETh BCEr0 HECKOJILKO BAPHaHTOB. B CymIHOCTH, €ciii OTOPOCHTH TOJISI CHIIBHBIX H
cabbIX B3aUMOJCHCTBUIA (B JaHHOM 3ajadye OHM SIBHO BEOYT K CIHMIIKOM CJIOXHBIM PELICHUSIM), OCTAIOTCS JBa
«3aKOHHBIX» TIOJIS: 3JIEKTPOMarHUTHOE M TPABUTAIIMOHHOE. YYHTHIBasS HUYTOXKHYIO Pa3HHUILY B yIEILHOM Bece
IIENOK, CIEAyeT cpa3y OTOpOCHTh M IpaBHTanMoHHOE moje. OcTaeTcs OOHO IMoje - AIeKTpomMarHuTHOe. llo-
CKOJIbKY MarHUTHOE TI0JI€ HE ACHCTBYET Ha KOPY M APEBECHHY, MOXKHO CPa3y CTaBUTh PELIAIONINI 3KCIEPHMEHT:
KaK BEeIyT ceOsl MIETKH B 3JIeKTpudeckoM roje? Oka3pIBaeTcs, B HJEKTPHUECKOM IIOJI€ YacTHIBI KOPHI 3apsbKa-
I0TCS OTPHULIATENIFHO, & YaCTHIBI APEBECHHBI - TIOJIOKHUTENIBHO. JTO MO3BOJISIET IOCTPOUTH CerapaTop, odecneyn-
BAIOUIMH HAJIS)KHOE Pa3IelIeHHE IIEOK.

Hy, a ecnu ObI menku He 2EKTpr30Baiuch? M B 3TOM ciydae MpaBUIIO O MOCTPOWKE BEMOJIS COXpaHsIEeT
cuity. 3a/iada COCTOUT B TOM, YTOOBI yAAINTh OAWH BuA mienok. CiienoBaTenbHO, Mbl IMEEM IIPAaBO CUUTATh, YTO
JIaHO OJTHO BEILECTBO, KOTOPOE HAJO MepeMenars. JJocTponM Benoib: J00aBUM K 3TOMY BEILECTBY Hapy «BeIIe-
cTBO M mosiey». Hampumep, 1o pazapoOnieHnst cTBoIa M BeTBEH HaHeCeM Ha KOpy (eppOMarHUTHBIC YacTHIBL, a
3aTeM - IOoCIie IPOOJIeH s - UCIIOIb3YeM VISl Cerlapallid MarHuTHOE 1ojie. TyT yxe He TpeOyloTCs 3KCIieprMeH -
ThI: MAPHUTHOE TI0JIE 3aBEAOMO CITIOCOOHO MepeMeliaTh «OMarHHUeHHYIO» KOpY.

OTO pelIeHne MOXXHO U300pa3uTh Tak:

I1

4

B, « (IITITIIT)~ B, OB, « (B:B)

Jlana cMech IByX BEIIECTB, 3TH BELIECTBA CAMH HE XOTAT pa3leisiThesl. PellieHre coCTOUT B JOCTPOIKe Be-
oy, mpudeM BMecTo B, Hamo B3aTh Komiuiekc (B, Bs).

B03MOXXHOCTE CTPOHUTH «KOMILICKCHBIE» BETONIA HAMHOTO PacIupsieT 001acTh IPUMEHEHHUS TIpaBUiia O J10-
CTpOMKE BEIMOJIA.

Pemenune 3agaun 9 Toxke MOXKHO pacCMaTpUBaTh KaK MOCTPOCHHE KOMILIEKCHOTO BEMoJs (B XKHUIKOCTh J10-
OaBiicH JFOMHUHO(OD):

.
LN

B, « [(ITITIIT]~ B, 0B, « (B:B)
H"

3nech Bi- xonomunbHEI arperat; B, - XononuibpHas KUAKOCTE; B; - mromuHOOp; [T - mone Ha BXoxe (He-
BUANMOE yabTpaduoneroBoe usnydenue); I[1'' - mose Ha BeIxoze (BUIMMOE U3ITydEHHUE JTIOMHHO(OPA).

IIpasuno 0ocmpotiky 6enois HETOCPEICTBEHHO BBITEKAET U3 CAMOT0 OIPE/ICIEHUS IOHATUS «BEIIOIb»: MH-
HUMAJILHO TOJIHAsi TEXHMYECKasi CHUCTeMa 3aBeoMO d(EeKTUBHEE HEMOIHON CHCTEMBI, IOATOMY JJaHHbIE B 3aJia-
YaX HEBEIOJbHBIC M HETOJNHBIC BEIOJbHBIE CUCTEMBI HAaJ0 JOCTPAUBATh O MOJIHBIX Bemonei. CymecTBylOT
Jpyrue MpaBHiIa, OTHOCSMIMECS K MOCTPOCHHUIO U IPEeoOpa3OBaHUIO BEHOJIBHEIX CHCTEM. VICmonb30BaHHE THX
MPaBUJI JISKUT B OCHOBE BEIOJIBHOTO aHAJIN3a, COCTABILIIOIIETO OJJMH M3 BAKHEHIINX Pa3lieloB TCOPUH PEILCHUS
n3obperarenbckux 3a1a4. [IpuBenem 3anauy.

3agada 13

Jl1st O4MCTKY rOpsiYMX ra30B OT HEMArHUTHOW TBUTH MPUMEHSIOT (DMIIBTPBI, IPEICTABISIONINE COOOH MaKer,
00pa30BaHHbIH MHOTUMHU CIOSAMH METAJUIMYECKOH TKaHH. OTH (HIBTPH YAOBIETBOPUTENBHO 3aACPXKUBAIOT
IBUTh, HO IMEHHO TT09TOMY HX IIOTOM TPYIHO OYHIIATh. [IpHXOMUTCS 9acToO OTKIIOYATh (GHIBTP M MOAOITY IPO-
JTyBaTh €0 B 00OpaTHOM HAIPABJICHUH, YTOOBI BEIOUTH IMBLUTh. Kak OBITH?

3agava Obula pellieHa Tak: B KauecTBe (DMIIbTpa CTajM HCIIONIb30BaTh (DEppOMAarHUTHBIA HOPOIIOK, HOMe-

21



MIEHHBIA MEXy MOJIF0CAMU MarHuTa U 00pa3ylomuii MOPUCTYIO CTPYKTYpy. OTKIIIO4ast U BKJIIOYask MarHUTHOE
moJie, MOKHO 3((HeKTUBHO yrpaBisATh GruiabTpoM. Ilopsl GumeTpa MOTYT OBITH MaJIeHPKUMH (KOTAA JIOBAT IIBLIB)
1 OONMBIIMMU (KOTIA UAET OYUCTKA PIIIBTPA).

B ycnoBusx 3T0i 3a7aun yxe onucaHa BENoybHas cucTeMa: ecTh By (Ibuth), ecth B, (maker Tkanu), ects [1
(MexaHHYeCcKOoe TI0JIe CUJI, CO3/1aBaeMBbIX IOTOKOM BO31yXa). PelieHue cocTouT B TOM, 4TO:

- B, pazapo6uinu B peppoMarHuTHbII HOpOmoK By;

- nevictBue nons 11 HanpaBwnu He Ha B, (u3nenue), a Ha By, (MHCTpyMeHT);

- camo mose craio He MexaHuIecKuM (I1,.x) a MaranTHBIM (I1,,).

3T0 MOXKHO 3amncaTh TakK:

Hmex HM

» RN

B, < [(ITITIIT- B, 0B, < By

CuitbHOE pelIeHHe MOTYYeHO OJarofapst TOMy, 9TO PEaH30BaHO APABUILO PA36UMUS Genoel: C YBEINde-
HHEM CTEleHU JHUCHEePCHOCTH B, (MHCTpymMeHTa) 3(eKTUBHOCTH BEIOJIsl MOBBILIAETCS; AelicTBHEe mons Ha B,
(uHCcTpyMeHT) 3ddexTrBHEe nelicTBus Ha B (n3nenue); snekTpuueckue (IeKTpOMarHUTHBIE, MATHUTHBIE) MOJIS
B BenoJisix 3 (eKTUBHEE HENEKTPHUUECKUX (MEXaHMYECKHUX, TEIJIOBBIX U T. J.). JleHCTBUTENBHO, €/Ba JIN HaJIO0
JTOKa3bIBaTh, YTO YeM MEHbIIE YacTHIHI By, TeM Oonee THOKMM MOXKET OBITh yrpaBieHHe HHCTpymMeHToM. Ouge-
BUJ/IHO TaKXe, YTO BHITOJHEE MEHATh MHCTPYMEHT (3TO 3aBHCHT OT HAC), a HE M3JeNHe (3a4acTyio ABJIAIOIIeeCs
IPUPOTHBIM 00beKTOM). [T0pO3HE 11e71ec000pa3HOCTh ATUX PEOOPa3OBaHUI OUEBHIHA, HO CHJIA TIPaBMIIA 3aKIIIO-
YaeTcsl B UCIOJIb30BAHMH CUCTEMBI IIPE0OPa3OBaHU.

3amava 13 Ha MPOTSDKEHHWM psifia JIET NMPUMEHSUIACh B KayeCTBE YUeOHOW Ha 3aHATHSX B OOIICCTBEHHBIX
IIKOJIaX M300peTaTenbCcKoro TRopUecTBa. Pemnas ee B Hauasie y4eOsl, CIyIIaTeNId HU pa3y HE JaBajli BEPHOTO OT-
Beta. [lociie n3ydeHus BEMONBHOTO aHAIM3a 3aja4da 0e3 3aTpyJHEHHH pelIanach IPaKTHIEeCKH BCEMH - HAyJHBI-
MH pabOTHUKAaMH, HH)XEHEPAMH, CTYICHTAMH, IIKOJIbHUKAMH.

Bepnuemcst Terieps k 3amade 6, KOTOpasi TakXke MIMPOKO MCTIoNb30Basack mpu ooyuennu TPU3. Bot 3amuce,
CJ/IeNaHHas! OTBITHBIM KOHCTPYKTOPOM B NEPBBII IEHb 3aHATHHI:

«1-it myTh - MOCTPOUTH HEOOXOANMOE KOJIMYECTBO IIIoIaoK. Kaxyiascs mpocrora U noixydyaemas ucuep-
MIBIBAEMOCTH Pe3ynbTaToB, OJHAKO HA CAMOM JIeNe - IOPOTOBU3HA OCYILECTBICHUS (CTPOUTENBCTBO), CI0KHOCTh
9KCIUTyaTanuu. Takum 00pa3oM, 3TOT ITyTh HElenecoo0paseH.

2-i1 MyTh - UMHUTALMSI TOJBKO SKCTPEMANIBHBIX YCJIOBHH: Hamboisiee ONArompHATHBIX IS SKCIUTyaTalluu
TPaKTOPOB W HAaMMEHEEe OJIaroNpusITHBIX, T. €. CO3JJaHNe Ha YK€ MMEIOIIeics IUIOMaAKe IBYX YJacTKOB C COOT-
BETCTBYIOIIUMHU KauyecTBaMHU IPyHTOB.

ITpunumaro 2-if myTh ¥ Kak BapHaHT - IUIOMIAAKY C TpeMs y4acTKaMH: HaWIydlIhe YCJIOBHS, HAaUXy/IIUE U
CpeHUE».

XoJ pemeHns W MOITyYeHHBII OTBET BECbMa XapaKTEPHBI JJIsI OOBIYHOTO KOHCTPYKTOPCKOTO MBIIIIICHUS.
CHauana pacCMOTpPEH NMPSIMOHN IyTh - TOCTPOUM HEOOXOIMMOE KOJIHMYECTBO IUIOMIAJ0K. 31eCh OYEBHUIHOE TEXHU-
YeCKOE MPOTHUBOPEYHNE: BEIMTPHIII B KAUECTBE MCIBITAHUN M IIPOUTPHIII B CIIOKHOCTH U IOPOTOBH3HE CTPOHUTEIh-
ctBa. KoHCTpyKTOp HIET KOMIIPOMUCC, HET CTPEMJICHUs NPEOA0JIeTh IMpoTUBOpeune. Briasuraercsa 2-if Bapu-
aHT: OTpaHUYUMCS ABYMs-TpeMs Iomankamu. Ho u 31eck uMeeTcs TeXHUYeCKoe MPOTHBOPEYHE: IPOUTPHIII B
KadecTBe UcHbITaHuH (2 momanku BMecto 200!) ¥ BRIMTPHIIT B IPOCTOTE | JAeHIeBH3HE. M CHOBa HET MOMBITKH
MPEoIoNIeTh MPOTHBOpeUre. Bropolt BapuaHT mpencraBisieTcss Ooiiee mpreMiIeMbiM (AemeBu3Ha!) - u BEIOOP
C/eNaH...

Hu onye U3 permaBmmx 3Ty 3a7ady KOHCTPYKTOPOB (B MX YMCIie OBUTH M BECbMA OIBITHBIC N300peTaTeNH,
nmesmme 1o 30-50 aBTOPCKUX CBUJIETENBCTB) HE CMOT JJaTh YJOBJIETBOPUTEIBHOrO pemenus. [locie ocBoeHus
TPU3 caymaTenu 0ONECTBEHHBIX MIKOJ (BKIIFOYAst CTYJACHTOB M IIKOJIBHUKOB) 0€3 3aTPyIHCHUI PEIIajiy 3Ty 3a-
Jaqy.

Tunmunas 3anuck pemeHust: «MHoro o0miero ¢ 3agadeit o MarHUTHOM mipTpe. B, - mousa. Bemem B, B
BUzie (heppOMarHNTHOrO nopomka. Vcrons3yem aist 1ocTpoiky Benosst MarHutHoe nose I1,. JleicTBys momnem,
MOXHO MECHAThH XapaKTEepPUCTUKH cMecH B, n B.

MHTEpecHO COmoCcTaBUTh 3aIlIMCH BENOJIBHBIX TPE0OPa30BaHUM C 3aIMCSIMU XUMHYECKUX PEaKkuid. 3anuchl-
Basi XUMHYECKYIO (hOpMyITy BEIECTBa, Mbl OTOpachiBAaéM MHOKECTBO CBOICTB, IPHCYIINX STOMY BELIECTBY. XH-
MHUueckre (GopMysibl HUYETO HE TOBOPST, HANPUMEP, O MAarHUTHBIX W ONTHYECKHX CBOMCTBaX BEIECTBA, €rO
IUIOTHOCTU M T. A. OTpa)XeHs! JINIIb CBOICTBA, MPUHINIAAIBGHO BaXXHBIE TSI XUMUH: COCTaB U CTPYKTypa MO-
nexyn. ToOuHO Tak e, 3aIChIBas BEMOIBHYIO (pOpMyITy TEXHHIECKONH CHCTEMBI, MBI OTOpPAachIBacéM BCE CBOMCTBA
9TOM CHCTEMBI, KPOME TeX, KOTOpbhIe NPHUHIMITNAILHO BAKHBI JUIS €€ Pa3BUTHS: BENoibHas (GopMysa OTpaxaeT
BEIIIECTBEHHO-TIOJIEBOM COCTAB U CTPYKTYPY CUCTEMBI.

[TosiBneHue sA3bIka XUMHUYECKUX (HOPMYJT CTAIO BO3MOXKHBIM TOJIBKO TOT/a, KOTAa B XMMHIO IIPOYHO BOIILIA
Takye QpyHIaMEeHTAIbHBIC TIOHATHA, KaK aTOM, MOJIEKYJIa, MOJICKYJIAPHBII BEC, M CTONb ke (pyHJaMeHTaIbHBIC 3a-
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KOHBI B3aUMOJICHCTBUS U TIpeoOpazoBaHus BellecTB. Tak, ypaBHUBas KO3 (UIMEHTH B 3aITUCH XUMHYECKOH pe-
aKIM1, MBI ITOJb3YEMCs 3aKOHOM COXPAaHECHHS BELIECTBA, XOTS HE KaXKIBIA pa3 00 3TOM BcnoMuHaeM. B omimdne
0T MaTeMaTHYECKUX (POPMYJI XUMHUYECKHE HE TO3BOJISIOT OTKPHIBATh HOBBIC SBICHHS MCXOAS TOJIBKO M3 CaMUX
(opMyn M HEKOTOPHIX HAaYaIbHBIX MOCTYJIAaTOB. XMMHUYECKas CUMBOJHMKA OTPaKaeT JIMIIb Te 3HAHMS, KOTOpPhIC
y’Ke ecTb. B 3TOM cMbICIIe BEMONBHBIN aHaIU3 CKOpee MOX0XK Ha XMMUYECKUH SI3bIK, YeM Ha MaTeMaTHYECKUH.

B HekoTOpbIX U300peTaTenbCcKuX 3aaayax TpedyeTcst yCTpaHUTh BPeAHOE B3auMO/ICHCTBIE IBYX 00BEKTOB.
B Takux ciydasx HaJ0 MCIONb30BATh NPAGUIO pa3pyulenus éenoell. 3anuiieM GOopMyIy Berois B 00IIeM BUe:

/N\

B oodB2

Paznomars 3TOT «TPEYroiIbHUK» MOXKHO Pa3IMYHBIMHU ITyTSIMH: yIAAIUTh OAWH M3 JJIEMEHTOB, «000pBAaThH)
CBSI3H, 3aMEHUTB I10JI€ TPETHUM BEIIECTBOM U T. 1. AHAIM3 OOJIBIIOrO YHMCIIa 33124 Ha Pa3pyIICHNE BEIOIS MOKa-
3a)1, 9TO caMbIM 3(p(PEeKTHBHBIM pelIeHNEM OKa3bIBACTCS BBEICHHWE TPETHETO BEIIECTBA, SBIISIOIICTOCS BHIOU3-
MEHEHHEM OJHOT0 U3 JBYX UMEIOIUXCS.

3amaua 14

B cBerokonupoBasbHON MaIIMHE MO CTEKITy MPOTATHBAETCS Kallbka ¢ uyepTe:koM. K kanbke mpuieraer cae-
TOYyBCTBUTEBbHASI Oymara. CTekio (CI0oXHOM (opMBI) cioMaliock. V3roToBieHre HOBOTO CTEKIIa TpeOyeT 3Ha-
YUTENBHOTO BpeMeHH. [1o3ToMy permum nocTaBuTh oprerekiio. OQHaKO 0Ka3aloch, YTO KalbKa MPH JBIKCHUH
QIIEKTPHU3YETCS U MPHINNAET K cTekiy. Kak ObITh?

WHxeHepbl, HE 3HAIOUIME NPaBUiIa O Pa3pYILCHUH BEIOJIs, 0OBIYHO HAYMHAIOT IIepeOUpaTh BApUAHTHI, CBSI-
3aHHBIC C yJAJIEHHEM AJIEKTPUYECKUX 3apsnoB. Ho OTBOAMTE 3apsiipl, HE 3aropa’kuBas CBET M HE YCIIOXKHSA
anmaparypy, odeHb TpyaHo. C MO3UIMii BEMOJBHOTO aHAIM3a 3a[ada peraeTcs nHaue. Mexay KalbKoi U CTek-
JIOM HY)KHO BBECTHU TPETHE BEIIECTBO, SBISIOLICECS BUION3MEHEHHON KaIbKOW MM BUAOM3MEHEHHBIM CTEKIIOM.
ITpomie B3STH KaJbKy - OHa Jemeie. [I0CKoIbKy 3Ta KanbKa JOIDKHA HAXOAWTHCS MEKTY CTEKJIOM M KaJbKOH C
4epTEeXOM, HY>KHO, YTOOBI BBOJIMMAs KajlbKa ObUIa IIPO3PaYHON M HE 33/IepXKUBANIA CBET. 3HAUNT, HAJI0 B3ATh UM -
CTYIO KalbKy. 3ajjada pemuieHa. Eciy npoTsHyTh YUCTYIO KaJIbKY IO CTEKIy, OHa npununHeT. Kanbpka ¢ uepresxom
Telephb MOUAET HE 110 CTEKILY, a 110 9TOW IIPUIIUIIILIEH KaJbKe.

Ha stom npumMepe XOpoIo BUAHO, TOYEMy B IIPAaBHJIE TOBOPHUTCS, YTO BBOANMOE TPETHE BEIIECTBO JOJIKHO
OBITH BHJION3MEHEHHEM OIHOTO M3 JBYX MMEIONIMXCA. ECIM MpocTo BBECTH KAaKOE-TO TPETHE BEIIECTBO, MOTYT
BO3HHUKHYTH OCJIOKHEHHS: «IYy>KOE» BEIIECTBO OyZIET IIOXO YyBCTBOBAThH CeOS B «IIOCTOPOHHEW» EMy TEXHHYE-
ckoli cucreme. HykHO, 4TOOBI TpeThe BEIECTBO OBLIO 1 YTOOBI €ro He OBUIO; TOT/Ia OHO HE CJIOMAETCs, HE y/I0-
POXHUT CHCTEMY, HE HAPYLIUT €e padoTy - CJIOBOM, He IIPHUBHECET HUKAKUX OcoHeHui. [IpaBuiio paspymenus
BEIOJIs, yKa3biBasg Ha HEOOXOIMMOCTh HCIOJIb30BaHUSI OJJHOTO W3 MMEIOIIMXCS BEIECTB (BUIOM3MEHHB €ro),
MTOJICKA3bIBACT, KK IIPEOI0JICTh IPOTHBOPEUHE «TPETHE BELIECTBO €CTh U TPETHETO BEIIECTBA HETY.

[IpaBuiio HOCTPOWKH BETIONSI TOXKE BKIIOYAET YKa3aHHUs Ha IpeofoseHue mpoTtuBopeuns. Ilome nomkHO
JIeWCTBOBATh Ha BEIIECTBO B, , n mone He mOmKHO (HEe yMeeT) ecTBOBaTh Ha 3TO BemecTBO. BBoxs BemmecTBo
B, u nelicTByst uepes Hero Ha B , MBI TeM caMbIM IpeOJOIEBAEM IPOTUBOPEYHE.

TakuMm 00pa3oM, BeNoJbHBINA aHAIN3, Kak 1 aHaiau3 1o APU3, moctpoeH Ha penieHny 3a1ad BbISIBICHUEM U
YCTpaHEHUEM IIPOTUBOPEUUIL.

YacTo MpUXOAMUTCS periaTh 3afadd, B KOTOPBIX MPOTHBOPEYHE BO3HUKAET M3-32 TOTO, YTO HY)KHO COXpa-
HUTH UMEIOIINIACS BETIONb U B TO JK€ BPeMs BBECTH HOBOE B3amMojeiicTBue. TakoBa, HanmpuMmep, 3axada 8. Ilo ee
YCIIOBHSM YK€ J1aH BEIOJIb, IIPHUYEM «XOPOLINi», HYKHBII: Mexanndeckoe nose I, aepe3 B, (kpyr) neiicTByer
Ha B, (mmmHap). HeBbIromHO nepecTpanBaTh 3TOT BEMOJb WM JIOMATh €ro, MMOCKOJIBbKY YCIIOBHUS 33/1a4d HE CO-
Jiep>KaT HUKaKKUX MPeTeH3Ui K caMoMy rpoueccy nutindoBku. Takue 3a1auu penatoTcs 1o npasuy HOCmpOoeHus:
Yenuvlx 6enoiei.

v
VANEVAN
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Kak BugHO U3 opMys, cyTh PEIICHUS COCTOUT B TOM, 4TO B, (MHCTPYMEHT) pa3BOpPayHBACTCS B BEIMOJIb,
MIPHUCOEIIMHEHHBIN K UMerommeMycs Benoiro. MiHorna B; B cBOIO odepens pa3BOpadyMBaeTCs B BEIIONb, TPOIOIIKA-
FOLIUH 1IENb.

B 3amavax Ha u3MepeHHe U OOHApY)KCHHE BEIMOJb TOJDKEH MMETh Ha BBIXOZC IMOJIE, KOTOPOE JIETKO M3Me-
PUTH U 00HAPYX UTh. [103TOMY MpH pelIeHUH ITHX 3a/1a4 KOHEYHOE 3BEHO Iienu B, - B, . 00bIYHO MMeeT Takoii
BU/;

IT IT,
I I
—B ;— B — B
4 £ N £ N
7" IL IT

Hampumep, B 3amave 9 iromMuHOo(Op npeobpasyeT napaMeTpbl ONTHYECKOTO MOl (HEBUAMMOE YIbTpadu-
OJIETOBOE HM3IIyYCHHE IMPEBPAIIACTCSA B M3IYUCHHUE BHIMMOC): ' OIT'"" . He MeHee yacTo BCTpedaeTCs
npeoOpa3zoBaHKe OJHOTO MO B APYTOE: IT, O IL, Pexxe ucnonb3yercs U3IydeHUe, TEHEPUPYEMOE CaMUM
BEIIIECTBOM, BXO/ISIIIUM B BEIOJb.

Ecnu BemecTBo JOKHO MpeBpalaTh OJHO IMOJI€ B APYroe (M MEHATh MapaMeTphl MOJis), MOXKHO Cpa3y
OTIpeNeNnuTh HeoOXO0MUMBIN (hr3ndecKkuit A3 HEeKT, UCIONB3yd IPOCTOE MPABIIIO: HA38aHUe dPgexkma obpasyem-
cs coeOuHeHuem Hazeanutl 08yx nouei. Hampumep:

AHOHT D

— ‘ [J  onTuko-akycTuyeckui
IL, O adexr

3agaga 15

W3-3a caBura ropHsIX MopoA OypOBYIO KOJIOHHY MHOTZIa HAMEPTBO «IIPHXBATBIBAECT)» B CKBaKHMHE. UTOOBI
JMKBHIMPOBATH TIPUXBAT, BHYTPh OypOBOil KOJIOHHBI Ha TTyOWHY NpHUXBaTa OITycKaroT Bubparop. Ho kak y3HaTh,
Ha KaKoy TTyOWHEe BO3HUK MPUXBAT?

30Ha NpHUXBaTa HEBEJNKA - HECKOJIBKO JAECATKOB METPOB, a AJMHA KOJOHHBI - KUJIOMETPHL. 3a7aua He pella-
€TCsl HEeMOCPEICTBEHHBIM 30HJMPOBAaHUEM; HE TOIUTCS M IPEUIOKECHUE HM3MEpATH JeopManuio TpyObl MpH
onpeneneHHoM ycuinu (OypoByI0 KOJIOHHY HENb3sl paCCMaTPHUBATh KaK JKECTKUN CTep)KEeHb, K TOMY K€ KOJIOHHA
UCTIBITHIBAET HEYIUTHIBAEMOE TPEHUE O CTCHKU CKBA)KUHBI).

BenonbHast cxema pemeHns 3a/1a9i HEeCII0XKHa:

M A
Bl’—> B, B, —»}
I,

rae I1; - mexarnudeckoe mose Ha Bxoxe; I, - mone Ha Beixoje; By - rpyHt; B, - TpyOa.

OOBIYHO NPH PELICHUN TAKUX 33/1a4 LeJIeCO00Pa3HO UMETh Ha BBIXOJIE JIETKO MOJIAI0IIeecss OOHAPYIKEHUIO
1 U3MEPEHHIO IEKTPOMarHuTHoe 1oje. BemecTBoM-mipeodpa3oBaTeneM 1eaecoo0pa3Ho B3STh CTAIBHYIO TPYOY,
a He TPYHT, TOCKOJIBKY MBI HE 3HAaeM, KaKOil IMEHHO TPYHT OKa)KETCs B MECTe IPUXBaTa. CBOWCTBA JKE CTAIN HaM
n3BecTHHL. CTanp - eppOMarHeTHK; JOTHYHO MPEXK/IE BCETO UCIOIB30BaTh MMEHHO MarHUTHBIC CBOWCTBA CTaIIH:
9TH CBOWCTBA YK€ €CTh, UX HE HAJ0 IPUIaBaTh U3BHE. TakuM 00pa3oM, ONPEIeINIOCh Ha3BaHUC HYKHOTO (QH3H-
94eCKOro A(QeKTa: MEXaHOMArHUTHBIN ( B ()M3MKE OH HA3BIBACTCS MATHUTOYNPYTUM 3(PGHEKTOM); MATHUTHOE
I10JIE (beppOMaFHeTI/IKa MCHACTCA B 3aBUCUMOCTHU OT HAIIPSHKECHU A, HCIIBITBIBAEMOT'O (I)eppOMaFHCTI/IKOM.

BuyTps omyckaroT nmpubop, CTaBsIIINI depe3 KaKIblii METp MarHUTHBIC METKH. 3aTeM JIeOeIKOW AepraioT
TpyOy BBepX. OT ymapHO# Harpy3KH Bce TIIOTKH BBIIIE MECTa MPUXBaTa pa3MarHUYMBAIOTCA. METKH, paciolo-
JKCHHBIC HIDKE MECTa MPHUXBaTa, OCTAOTCS 0e3 M3MEHEHHH. JTO JIETKO OOHAPYKUBACTCS MATHUTOMETPOM.
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3agaun

[ompoOyiiTe pemmTh HECKOIBKO y4eOHBIX 3a/1a4. DTO HECIOXKHbIC 33a[add, A UX PEIICHHS AOCTATOYHO
3HATbH M3JI0KECHHBIE BBIIIE IPOCTEHINNE NPaBHJIa BEIIOJILHOTO aHAIH3A.

Pemmnth y4eOHy!0 3aa4y O3HAYaeT: yKa3aTh [IPAaBHIIO, HA OCHOBE KOTOPOTO pellaeTcs JaHHas 3a1aqa; 1aTh
KOHKPETHBII OTBET, OCHOBaHHBIN Ha 3TOM IpaBuiie. PacnpocTpaHeHHast omrOKa COCTOUT B TOM, YTO IBITAIOTCS
yrajiaTh OTBET, MCIHOJB3Yysl MPUBBIYHBIN MeTON Mpod M ommOoK. DTO BCe paBHO, YTO MOJOUTH K CIIOPTUBHOMY
CHapsILy... 1 00OHTH €To, CTaB Ha TO MECTO, Ky/Zla Hajlo CIIPBITHYTh cO CHapsana. HerpynHo o0oHTH, CKaxkeM, Typ-
HHK, HO W TIOJIB3bI OT 3TOTO He OyzmeT. Bech cMblc pemieHns yaeOHBIX 3aad B TOM, YTOOBI BEIpaOOTaTh HaBBIKK
aHaJIM3a, TPUOOPECTH OIIBIT, KOTOPBIH TTOTOM MPUTOJUTCS MIPU PEIICHUH OoJiee TPYIHBIX 3a7ad.

3amaya 16

B dbopmyne nzodperenus mo a. ¢. Ne 527 280 ckazano: «MaHUIYJIATOP [UIS CBAPOUYHBIX paboOT, CopepiKa-
H_[I/Iﬁ HOBOpOTHBIﬁ CTOJI M y3€JI MOBOpPOTa CTOJIA, BBITIOJTHEHHBIN B BUAEC TOIJIABKOBOTI'O MEXaHHU3Ma, IIapHUPHO
COEIMHEHHOT'0) Yepe3 KPOHIUTEHH CO CTOJIOM U IIOMEIIEHHOTO B €MKOCTb C JKHJIKOCTBIO, OTJIMYAIOIIMHCS TEM,
YTO C LEJBI0 YBEIWYECHHSI CKOPOCTH NEPEMEIICHHS CTOJIa B )KHAKOCTh BBeZeHa (heppOMarHUTHAS B3BECh, & EM-
KOCTB C >KHJIKOCTBIO TTOMEIICHA B 3JIEKTPOMAarHUTHYIO OOMOTKY.» B ueM cyTb 3TOr0o M300peTeHus ¢ Mmo3uIui Be-
MOJILHOTO aHanmn3a?

3amaua 17

[To TpyOonpoBoOy, UMEIOIIEMY CIOXKHYIO (hopMy (TIOBOPOTHI), TPAHCIIOPTHPYIOT ITHEBMOIIOTOKOM MEJKHE
CTaNbHBIE IIAPUKH. B MecTax «1oBOpoTa TpyOOIpOBO CHIIBHO M3HAIIMBACTCS U3HYTPH M3-3a yAapOB TPAHCIIOP-
THUPYEMBIX IIAPUKOB O CTEHKH TPYOBI. IIbITannCh BBOAWTH 3aIIUTHBIC MPOKIAAKH, HO OHM OBICTPO M3HAIIMBA-
JICB.

Kakoe mpaBuiio BENoJILHOTO aHaIM3a CiIeAyeT NPUMEHHUTH TIPH PEeLIeHUH 3Toi 3a1aun? KakoB oTBeT, OCHO-
BaHHBIN Ha 3ToM mpaBuie? Kak ObITh, eciu 1Mo TPpyOOIPOBOMY TPAHCIOPTUPYIOTCS HE CTalbHbBIC, a, HAlIPpUMED,
MEIHbIC [IapHKH?

3amaga 18

[IpuTHpKyY OXHOM MOBEPXHOCTH K APYTOH MPOBEPSIOT, HAHOCSA HA OAHY IIOBEPXHOCTb TOHKHH CIIOM KPAacKH 1
TIPOBEpPsIsI PAaBHOMEPHOCTH OTIICYaTKa Ha JPYrod MOBEpXHOCTH. [ moBepXHOCTEH BBICIINX KIACCOB YacCTOTEHI
HEOOXO0ANMO IPUMEHSTh OYEHb TOHKHMH CJIOH Kpackd (JecsThle J0JM MUKpOHa). Takoil ciod jaer oTmevark,
KOTOpBIE TPYIHO pa3inyarb. Bame npemnoxxenne? Ha kakoM npaBuiie OHO OCHOBaHO?

3amauga 19

B a. c. Ne 253 753 onmcano cienyromiee n3oopereHue: « IEeKTPOMAarHUTHOE MEPEMEIINBAIOIIee yCTPO-
CTBO, BKJIFOUAIONIEE [IMIMHAPHIECCKUH COCYA, CTATOP, CO3AI0MINI IEKTPOMarHUTHOE T10JI€, ¥ POTOP, O T M 9 a
01 € e C s TEM, YTO C IENbI0 HHTCHCH(UKAMK NTEPEMEIINBAHNS POTOP BBIIOJIHEH B BUJIE SIaCTUYHOTO Tepdo-
PHPOBAHHOTO KOJIbIA. CBOOOJHO pa3MELIeHHOro B cocyzae.» Wrak, BMECTO JKECTKOW JIOMACTHOW MEIalKH HC-
IMOJIb30BaHa 3JIAaCTUYHAA «AbIpUaTas» JICHTA, IpUBOANMAs BO BpALICHUEC JICKTPOMArHUTHBIM ITOJIEM. CHpOI‘HOSI/I—
pyiTe clienyrolee n300peTeHre, pa3BUBAIOIIEe TO, YTO OMMUCAHO B a. €. 253 753. Ha kakom mpaBuiie BEMOJIBHOTO
aHaIM3a OCHOBAH Ball IPOTHO3?

3amayga 20

[Tpu n3roroBneHny NUIMQPOBATHLHOTO HHCTPYMEHTA MaJIO YIOXHUTh MaJEHbKHE alMa3Hble 3epHa, NMEIOIINE
(bopMy MMpaMuIOK, HE KakK IOMalo, a B ONPEAEICHHOM OJIOKEHUH - OCTPBIM yIiioM BBepx. Kak 3to crnenars?

3amaua 21

Ha CKOPOCTHBIX Cyaax MOJABOAHBIC KPbIIbs 6BICTpO pa3pymaroTcsa n3-3a KaBUTallUOHHOI'O BOSHeﬁCTBHﬂ 110~
TOKA BOJBI.

KakoBo Bamre pemenne? Ha kakoM npaBuiie BEOJIHOTO aHaJIN3a OHO OCHOBAaHO?

3anaya 22

[ociie M3roToOBNIEHUSI HEKOTOPHIX KENe300€TOHHBIX M3/ C MPEABAPUTENHHO HANPSDKEHHON (pacTsHy-
TOW) apMarypoil (CTaJIbHBIMU CTEP)KHSIMH) BO3HHKAET HEOOXOAMMOCTb M3MEpSATh HalpshkeHue (Wi (daxThde-
CKYIO BEJIMYMHY YIUIMHEHHS) apMaTyphl B TOTOBOM H3/eNuH. TpyqHOCTh 3aKII0UaeTcs B TOM, YTO apMarypa Ha-
XOAMTCS BHYTPH F'OTOBOTO M YCTAaHOBJICHHOTO M3/JeNKs. J{enaTh AbIPKU WM BBIBOJUTH KOHIIBI apMaTyphl HApYXKy
Henb3sl. [IpUMEHUTh MpOCBEYMBAHME ¢ TMOMOIIBIO YIBTPa3ByKa WIIM PEHTTCHOBCKHUX JIYUE€H CIMIIKOM CIIOKHO.
Kak ObITB?
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TAKTUKA U3OBPETATEJIBCTBA: YIIPABJIEHUE
HPOLHECCOM PELHIEHUSA 3AAY

CUTYAILUSA - 3AJJAYA - MOJEJIb 3AJJAYU

IIpomecc n300peTaTensCKOro TBOPUECTBA HAUMHAETCS C BBIABICHHS M aHAIN3a M300pETaTeNbCKON CHUTYya-
wn. M306pemamensbckas cumyayus - 3mo ao0as mexHoaio2uueckds CUmyayus, 8 KOmopou omuemauso evloe-
JleHa Kakasi-mo Heyoosiemeopsiowas Hac ocobennocms. CIIOBO «TEXHOJOTUYECKas» HCIIOJIB30BAHO 37€Ch B
CaMOM HIMPOKOM CMBICIIE: TEXHHUUYECKas!, TPOU3BOJICTBEHHAs, UCCIIEOBATENbCKas, OBITOBAsl, BOGHHAS M T. 1.

Paccmorpum, HanpuMmep, Takylo cuTyaluto. J{Js H3roToBIeHHUS IPEABAPUTEIHHO HAIPSDKEHHOTO JKele300e-
TOHA HYXHO PacCTSIHYTh apMaTypy (CTalbHbBIC CTEPXKHM). B pacTAHYTOM COCTOSHHMM apMaTypy 3aKpeIUIIOT B
¢dopme u mogarot OetoH. [locie 3aTBepneBanns OeTOHA KOHIIBI apMaTyphsl OCBOOOXKIAIOT, apMaTypa yKOopadnuBa-
eTcs M CKMMaeT OETOH, TOBBIIIAsS €ro MPOYHOCTh. /I pacTsDKeHUsT apMaTyphl HCHOIB30BAIM THAPABINIECKUC
JIOMKpPAaThl, HO OHM OKAa3aJIMCh CIUIIKOM CJIOKHBIMH M HEHA/ISKHBIMH. BBII IpPEIUIOKeH AIIEKTPOTEPMHUYECKUH
CHoCco0 pacTsHKEHUsI: apMaTypy HarpeBaroT, IIPOMYCKasi TOK, OHa YIUIMHSETCS, U B TAKOM COCTOSIHUM €€ 3aKperus-
10T. Ecim B kauecTBe apMaTypbl HCHOJB3YIOT CTEP)KHH U3 OOBIYHOI CTalM, BCe B MOPSKE - CTEPIKHH JOCTATOYHO
Harpethb 10 400°, aToOBI MOTyYnTh Tpedyemoe yummHeHne. Ho BBITOJHO MCIONB30BaTh HE CTEPKHM, a IPOBOJIO-
Ky, BBIIEPXKHBAIOILYI0 OombIIHe yernus. st yITHHEHNS IPOBOJIOKH Ha PacUETHYIO BEIMYNHY HEOOXOIMMA TEM-
neparypa 700°, HO IPOBOJIOKA TEPSET CBOM BBHICOKHE MEXaHNYECKHE KauecTBa IPHU HArpeBaHUHM (XOTs OBl M KparT-
KoBpeMeHHOM) Bbimre 400°. PacxonoBaTh Ha H3rOTOBIICHHE JKEJIE300€TOHA JIOPOTOCTOSNIYIO KapOIPOYHYIO MPO-
BOJIOKY HEJIOIYCTHUMO.

TakoBa cutyanust. C U3roTOBJICHUEM KeIe300€TOHa CBSI3aHO MHOXKECTBO pa3iiMuHbIX mpobiiem. B curya-
IIUM BBIJEIICHA TOJIBKO OJ[HA - PACTSHKEHHE ITPOBOJIOYHOM apMmatypsl. [lonpasymeBaercs, 4To AJIs1 peIIeHNs] ITOH
poOJIeMBI Ha/l0 YTO-TO MpeAnpuHsTh. OIHAKO B CHTyallMd HET yKa3aHUH, YTO MPU 3TOM JOIMYCTHMO MCHATH B
UCXOJHOW TEXHUYECKOI cuctemMe. MOXHO JIH, HallpUMep, BEPHYTHCS K HCIIOJIb30BAHUIO THAPOAOMKPATOB, MOIIBI-
TaBIIUCh KaK-TO MX YIydmnTh? MoKeT OBITh, CIEIyeT YCOBEpIIEHCTBOBATh TEXHOJIOTHIO U3TOTOBJICHUS XKapo-
MIPOYHOI! ITPOBOJIOKH, YTOOBI CHU3UTh €€ CTOMMOCTH? A MOXKET OBITh, BOOOIIIE TTOMCKATh TPUHINITHAIBEHO HOBBIHA
croco0 pacTspKeHHs apMaTyphI?

Cutyanus He COepKUT OTBETOB Ha TMOA00HbIE BONPOCHL. [loaToMy 00na u ma oice cumyayus noposrcoaem
pasule uzobpemamensckue 3a0a4u.

st m3o0perarenst 0COOEHHO BaKHO YMEHHE TIEPEBOIUTH CUTYalUIO B 3aJa9l MUHUMALbHbIE U MAKCUMATL-
Hble.

MuHnManbHast 3a/1ad4a MOXET OBITh MMOJyYeHa M3 CUTYaluH 1o (GOpMYJIe: Mo, Ymo ecimb, MUHYC He0OCma-
MOK, WK TO, YTO €CTh, ILTI0C TpeOyeMOoe JOCTOMHCTBO (HOBOE KayecTBO). TakuMm 00pa3oM, MUHUMaJIbHAs 3aa4ya
MOJTy4YaeTCsl U3 CUTYAI[H BBEJCHUEM IPEEIbHBIX OTPaHUYCHUH HAa N3MEHEHHE HCXOAHON TEXHUIECKON cucTe-
MBI. MakcuManbpHast 3a/1a4a, Ha000pOT, MOIYYaeTCsl MPENEIbHBIM CHATHEM OTPaHWYEHHH: UCXOAHYIO CHCTEMY
paspermaercsi 3aMEeHUTh TPUHINIHAIFHO HHOM cucteMoii. Korna Mbl cTaBuM 33714y yIyqIIUTh HapyCHOE OCHA-
IIEHHEe CyAHa - 3TO MHHMMaJbHas 3anada. Ecim ke 3amada craBuTcs Tak: «BMmecTo mapycHHKa HY)KHO HaWTH
MPUHIUITHAIBHO JPYroe TPaHCIIOPTHOE CPECTBO, MMEIOIIEe TAKHEe-TO MOKA3aTeNIn»,- 3TO 33/1a4a MaKCUMaIbHasl.

He CJICAYET CUUTATh, YTO MEPEXO K MHHHMAaJIbHOU 3a1a4ec 00s13aTEILHO BEICT K pCHICHUAM 3aJa4 HU3IIUX
ypoBHeH. MUHMMasbHAasI 331a4a MOKET OBITh pelleHa U Ha 4eTBEPTOM ypoBHE. C Apyroi CTOpPOHBI, MEPEXOH K
MaKCHMaJIbHOH 3a/jaue He 00s3aTeTIhbHO O3HAYacT YCTAHOBKY Ha IONydEHHE PEUICHUs 3a/Jadl IMSTOTO YPOBHS.
OTKa3aBIINCh OT YCOBEPIICHCTBOBAHMS 3JIEKTPOTEPMHUECKOTO CIIOCO0a pacTsHKEHHS apMaTyphl U B3SIBIINCH 3
YCOBEPILIEHCTBOBaHNE I'MPOJJOMKPATOB, BIIOJIHE MOKHO BBIMTH Ha N300pETEHHsI IEPBOT0O, BTOPOT'O YPOBHEH.

B kakyro MMEHHO 3ajavy, MUHMMAJIbHYIO WJIM MaKCHMAIIbHYIO, NEPEBOJHUTH AAHHYIO CHUTYallUIO, - 3TO
npo0JiemMa cTpaTeruy n300peTaTeNbCTBa, U MBI ellle K TOMY BepHeMcs. Bo BCsSkoM ciyuae, O4eBHIHO, 4TO MPH
BCEX OOCTOSITENBCTBAX IEJIECO00OPAa3HO HAYMHATh C MUHMMAIbHOW 3a/1aui: e pellleHue, 00ecreunBas mMoI0XKHU-
TENBHBIA PE3YNBTAT, B TO XK€ BPEMS HE TPEOYET CKOIBKO-HUOY/b CYIIECTBEHHOTO M3MEHEHUS CAMON CHCTEMBI
MIOTOMY TapaHTHPYET JIETKOCTh BHEJPEHMSI M 3KOHOMHUYECKHH 3¢ ¢exT. Pemenne u BHeIpeHHEe MaKCHMaIbHOU
33724y MOXKET IOTpeOOoBaTh BCel )KM3HM, a MHOT/A Takas 33/1aya OKa3bIBaeTcsl BOOOIE HEPEIMMOH TP JaHHOM
YpOBHE Hay4yHbIX 3HaHHH. [loaTOMYy, ke OoTAaBasi MpeANoYTEHHE MaKCUMAIILHOM 3a/1aue, 11e71ecoo0pa3Ho CHa-
Yaja paccMOTPETh 33Jja4y MUHUMAIIbHYIO.

Kak u Besikast 3agaua, nzo0peraTenbckas 3a/ada JO0DKHA COAEpKaTh yKa3aHMS Ha TO, YTO JAHO, M HA TO,
4TO mpebyemca nonyuums. TUNINYHAS N300peTaTeIbCKas 3a/1a4a BEITISANT TaK:

3anava 23

[Ipu m3rotoBneHNN NMPEABAPUTEIHLHO HANPSHKEHHOTO XKeJIe300€TOHa MPOBOJIOYHYIO apMaTypy pacTsSTUBarOT
IIEKTPOTEPMUYIECKUM criocoOHOM. Ho npu HarpeBanuu Ha pacyetHyto BenuuuHy (700°) apMaTypa TepsieT cBos
MeXaHH4ecKHe KauecTBa. Kak ycTpaHUTh 3TOT HEoCTaTok?
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K «maHO» 31ech OTHOCHTCS ONHMCaHHE HMCXOTHOW TeXHHWYEecKoi cucreMel. K «rpebyercs» - ykazaHus Ha
HEOOXOIMMOCTh BCE COXPAHHTB (3a1a4a MUHAMAITbHAs ), YCTPaHUB TOJIBKO HMEIOIIUNCS HEIOCTATOK.

«JlaHO» U «TpedyeTcsd» MOTYT OBITh M3IIOKEHBI B IPOU3BONIEHON (hopMme. «JlaHO» MOXKET coaepikaTh U30bI-
TOYHBIC CBEACHUS U HE COICPIKATh CBEACHUH, COBEpIIEHHO HeoOXoauMbIx. «Tpedyercs» o0buHO ObIBaeT cdop-
MYJUPOBAHO B BUJI€ aAMUHUCTPATUBHOIO WJIM TEXHUYECKOIO MPOTHUBOPEUHS, HO HEUETKOIr0, HEMOJIHOT0, HHOT A
BooO1Ie HeBepHOro. [103TOMY peleHne TOKHO HaYMHATBCS C TIOCTPOCHUS MoOoeu 3a0ayu, TPeNesbHO YIIpo-
IIEHHO, HO BMECTE C TEM TOYHO OTPAXKAIONIEH CYTh 3a7aui: TEXHUYECKOE MPOTUBOPEUNE U DIIEMEHTHI (4acTH UC-
XOJTHOHN TEXHUIECKOH CHCTEMBI), KOH(PIINKT MEXITy KOTOPBIMH CO3/1aeT TEXHUIECKOE MIPOTHBOPEIHE.

Monens 3agaun 23

JaHbl TemnoBoe Moje W MeTauindyeckas mpoBosioka. Eciu HarpeBarh mpoBosioky Ao 700°, oHa momy4yuT
HE00XOIUMOE YIJTHHEHUE, HO YTPATHUT MPOYHOCTb.

[Ipexxae Bcero mpu nepexojie OT 33JaYu K MOJENH yCTpaHeHa CIielUalibHas TEPMUHOIOTHUS («IJIEKTPOTep-
MHYECKUH CIIocoOy», «apMaTypay). YOpaHbl BCe JTUIIHUE JIEMEHTHI CUCTeMbl. Her, HampuMep, ymoMuHaHus 00
M3TOTOBJICHUH JKEIe300€TOHA: CYTh 3a7a4l B TOM, KaK PacTSHYTh IPOBOJIOKY, a JJIS Yer0 UMEHHO PacTATHBATH -
Oe3pasznuHo. Hudero He M3MEHUTCS, €CIM PACTSIHYTAask IMPOBOJIOKA OYAET MCIOIh30BaHA, CKAXKEM, U apMHUPO-
BaHUS CTCKJISTHHBIX OaloK. YOpaHO YIIOMHHAHHE O TOM, YTO MPOBOJIOKY HATPEBAIOT JJCKTPUICCKAM TOKOM. 3a-
Jladya COXPAHUTCS B TOM CITydae, €CIIU MBI IIPOCTO TOMECTHM IPOBOJIOKY B TIeUb WK OyJeM HarpeBarth ec nHppa-
KpacHbIM u3iydeHueM. OCTaBIICHBI TOJIBKO TE 3JIECMEHTHI, KOTOPbhIE HEOOXOIUMBI M JOCTATOYHBI, YTOOBI CHOpMY-
JIUPOBATh TEXHUIECKOE IPOTHBOPEUHE.

Kaxmoe TexHHUECKOE TPOTHBOPEUNE MOKET OBITh M3JIOKEHO ABOSKO: «Ecim yirydmuTs A, TO yXYOIIHTCS
b» u «Ecmm ynyamuts b, yxyammrces Ay. [Ipu moctpoeHnn MoIenu 3a1a4un ciaexyeT Opatb Ty GOpMyIHpPOBKY, B
KOTOPOH pedsb UAeT 00 yIydIIeHUH (COXpaHCHHWH, YCWICHUH U T. JI.) OCHOBHOT'O TPOHM3BOJCTBEHHOTO JCHCTBUS
(cBoiicTBa). 13 nmByx dopmynupoBok «Ecim HarpeBaTh mpoBosioKy 70 700°, OHA MOJYYHT HEOOXOMMOE YIIHHE-
HUE, HO TIOTepsieT MPOYHOCTh» U «Eciau He HarpeBaTh MpoBosIOKy A0 700°, OHa COXpaHUT MPOYHOCTH, HO HE TO-
JYYUT HEOOXOTUMOTO YJUTMHEHHUSD) CIIEYeT B3STh MEPBYIO: OHA O0ECIIeUnBaET OCHOBHOE JielicTBUE (yIITMHEHNE
MIPOBOJIOKH) - TO, BO MM YE€TO U CYIIECTBYET B3SATasi CHCTEMA «TEIIOBOE IOJIE - IIPOBOJIOKA.

[Ipu mepexozme OT CUTyallMH K 3a/1a4e U Janee K MOJEINH 3a/1a4i Pe3KO YMEHBIIaeTcsi cBodoa BeIOOpa (T. €.
cBoOo1a Iepedopa MycTHIX MPO0) M HAPACTACT «IUKOCTHY B IIOCTAHOBKE 33a1auH.

IToka MBI UMeNH JIENIO ¢ CUTYaIMel, OBUTO MHOYKECTBO BO3MOXKHOCTEH: a €CIIHM MONTH MO YT YCOBEPIIICH-
CTBOBAHMS THIIPOJOMKPATOB? A €ClM MOCTPOUTH MHEBMATUYECKHUH JOMKpaT? A eciu clieiaTh TpaBUTAIIMOHHBIN
JIOMKpAT, B KOTOPOM MPOBOJIOKA OYNIET pacTATHBATHCS THKEIBIM Tpy30M? A €ClIi AOMYCTUTh TIOTEPIO MPOYHOCTH
MIPU HarpeBaHHWH, HO MOTOM KaK-TO BOCCTAHOBUTH 3Ty MPOYHOCTH?... Ilepexon Kk 3amade OTCEKaeT MHOXKECTBO
MOTOOHBIX BO3MOKHOCTEH. JIOIDKeH OBITh COXpAHEH JEKTPOTEPMUUCCKHAN CITOCO0, MMEIOIINNA MHOKECTBO IIpe-
HUMYIIECTB; HY>KHO JIUIIH yOpaTh CIMHCTBECHHBIN HETOCTATOK.

Crnemyronuii mar eie 6osee cyxaer BEIOOp: MbI 3aBEIOMO Oy/IeM KCIOJBb30BaTh TeMiepatypy B 700°, Bce
KOMITIPOMUCCHI MCKJIFOUCHBI, OyeT Takas temreparypa! Ho Bompeku npupoaHbIM CBONCTBaM B35TOIO BEIIECTBA
9Ta BBICOKAs TEMIIEpaTypa HE UCHOPTHUT MPOBOJOKH... 3aJja4a HE TOJBKO PE3KO Cy3WJIach, OHA CTayla «IUKON,
«OUYEBUIHO HEJETIOi», «IIPOTHBOECTECTBEHHOI». OIHAKO 3TO BCETO JIUIIb 03HAYAET, YTO MBI OTOPOCHIIH OTPOM-
HOE YHCJIO TPUBHAJIHHBIX BAPHAHTOB U BBIIILTH B MApaOKCANBbHYIO0 00NIAaCTh CHIIBHBIX PEIICHHH.

[Ipu mocTpoeHNH MOJENH 33a4d HCIIOJB3YIOTCS TEPMHHBI BEMOJIHHOTO AHAIM3A: «BEIIECTBOY, (IIOJEY,
«IeicTBUe» (C KOHKPETH3alUeH - KaKoe UMEHHO). DTO MO3BOJISET Cpasy, elle 0 PEIICHHUS, TPEICTaBUTh cee
OTBET B BemoyibHOU (hopMme. B camMoM fienie, JaHbl TEIIOBOE MOJIE M BEIIECTBO, T. €. B MOJICIIH 3a/1a4H - HEIIOJIHBIN
Bemnouib. SIcHO, uTO B 0TBeTE OyzeT: «HeoOXx0oauMo BBECTH BTOPOE BEIIECTBOY.

CyiecTByOT mpaBuiia, O3BOJSIIONINE TOYHO CTPOUTH MOJEINb 3a1aui. Tak, B Mapy KOH(IUKTYIOMNX dJIe-
MEHTOB 00s13aTeIbHO TOJHDKHO BXOIHTH uzdenue. BTOPHIM AIIEMEHTOM dYalle BCero OBIBACT uHCmpymenm, HO B He-
KOTOPBIX 3a/1a4ax o0a JJIeMeHTa - H3MeNusl (HarpuMep, B 3ajade 3 - mierna JPEeBECHHBI U KycKH Kopsl). Eciu He
BKITIOYATh U3JICTHE B KOH(IMKTYIOUIYIO Mapy, MOJENb 3a/1aud Pa3pyliacTcsi, Mbl BO3BPALIAeMCsl K HCXOIHOM CH-
Tyanuu. YOepure u3 Mojenu 3aaauu 21 uznenue (MpoBOJIOKY), U CHOBA 3a3BydYaT 3HAKOMbIE MOTHBBI UCXOHON
CUTYyaIu: «A eciu yeM-HHOYIb 3aMEHUTh apMaTypy kene300eToHa? A Henb3s JIn BooOIe 0060iTHCh 6e3 ee pac-
TSOKCHUA?»

B HexoTOpHIX 3amadax peds HIET 00 OMHOTHUIHBIX Mapax M3ACIUH W HHCTPYMEHTOB. B Takux cirydasx s
MIOCTPOECHHS MOJIETN IOCTATOYHO B3ATh OJIHY apy.

Moens 3aa4i BKIIFOYAET TOJIBKO KOHMDIMKTYIOIIUE 3JIEMEHTHI, 4 HE BCIO TEXHUYECKYIO cuctemMy. [loaTomy
MOJIeNTb TIOPOH KaXkeTcsl cTpaHHoi. Hanpumep, ecinu B 3a/1aue 1aHa TEXHUUECKask CUCTeMa, COCTOSIIIAs U3 CoCya,
METAJIMYECKON TUIACTUHKH U JKUJIKOCTH, JACHCTBYIOIIEH Ha IIACTUHKY, TO B MOJIENIM OCTAIOTCS JUIIb JIBa 3Jie-
MEHTa - IJIACTUHKA (M37ETHe) U )KUAKOCTH (M3emre). B mpocTpaHCTBE BUCHT «KYCOK» JKHIKOCTH, a B HEM - TUIa-
CTHHKA... PeatbHO 3TOTO «HEe MOXeT ObIThY». Ho Mozmens u He NomKHa OBITH OTpakeHHEM BCEH peabHON TeXHH-
YEeCKOM CHCTEMBI, OHA JIUIIH cXeMa «O0IFHOTO MECTa» CHCTEMEI.

Knaccuduiupopars 3aqaun (He TOBOPSI YK€ O CUTYAIMSX) YPE3BBIYAHHO TPYHAHO: CYTh 3aj7ad CKphITa 3a
MIPOM3BOJIBHBIM «CIIOBECHBIM O(OpMIIEHHEM». MoJienH 3a/1au HOAJAl0TCsl IIPOCTOM U YeTKOM Kiaccupukanuu. B
OCHOBY MO KIACCUPUKAYUU NOLONCEHA BENOTbHASL CIMPYKMYPA, UCXOOHOU MexHuyeckou cucmemsl. Takoi
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TOIXOJT MO3BOJISIET Cpa3y pas3leiuTh 3a/Ja4d HA TPU TUIIA: JaH OJUH DJIEMEHT, JaHbI JBa dJIEMEHTA, NaHbl TPU
(wm Gonee) snmeMeHTa. KaXkaplii THIT AETUTCS Ha KIAcCHl - B 3aBUCHUMOCTH OT TOTO, KaKHe WMEHHO 3JIEMECHTHI
JTaHbI (BEIIEeCTBA, MO ), KaK OHH MEXIy COOOW CBS3aHBI M1 MOYKHO JIH MX MEHSTh.

B nmpunoxennu 2 npuBeneHa TabrIa OCHOBHBIX KJIACCOB MOJieNeit 3amad. Bo3smem, Hampumep, 3amady 23.
B ee ycinoBum aHb! 1Ba 37ieMEHTA (TEILIOBOE MOJIE U BEIIECTBO), CIICAOBATEIBHO, 3a/1a4a OTHOCUTCS KO BTOPOMY
Tuty. [Tone u BemecTBo cBsi3aHbl B 33/1aue 23 IBYMs COIPSHKEHHBIMH JCHCTBUSMU. €CJIU MPOBOJIOKY HArpeBarh,
oHa yanuHsercs. OfHo AelcTBUE TI0JIe3HO, APYroe BpeaHo. ITo 3aaa4a kmacca 11.

Me1 emie He pa3 oOpaTuMcs K KiaccuuKaun Moeneit 3agad. [loka OTMETHM TOJBKO OHO OYEHb BAXKHOE
00CTOATENBCTBO. 334y MIEPBOTO THUIA (JaH OIWMH SJIEMEHT) ITOYTH BCETAA PEIIAlOTCS AOCTPOHKOi Benoms. Tyt
MOJKHO TIPOBECTH aHAJIOTHIO ¢ XUMHEH. ['atoreHs! 001a1aloT pa3HBIMU CBOWCTBAMH, HO €CTh HEKOTOpOE 00IIee
CBOWCTBO, JIOBIICIOIIEE HAJ BCEMH JPYTMMHU U OOYCIOBICHHOE CTPYKTYPOH BHEIIHEH 3JICKTPOHHOH 000J0YKH
4TOMOB 3THX 3JICMEHTOB: TaJIOTCHBI CTPEMSATCS MOJyYUTh HEIOCTAIOIININ 3JICKTPOH, TOCTPOUTH 000JIOUKY, Clie-
naTh ee ToaHoi. Tak 0O6CTOUT 7o U ¢ MOJAETSAMH 3a/1a4 MepBOro TUMa. [ TaBHOE WX CBOMCTBO - CTpEeMJICHHE K
JIOCTPOIKe IMOTHOTO Benoisl. 3aada 9 BHEIIHEe MaJlo TOX0Xa Ha 3a1aqy 6. Jlaxke ¢ BeNOJIbHBIX TO3UINHA eCTh He-
KOTOpas pa3HHIa: B 3amade 9 Hao OOHApYKHUBATh MaJICHbKHE KalleIbKHU JKUAKOCTH, a B 3a1a4e 6 - MEHATH CBOM-
CTBa MOYBHI (TIpUTOM OoJBIIOTO KOMmdecTBa). Ho 00e 3amaun OTHOCATCS K MEPBOMY THITY MOAETCH (IaH OIHMH
9JIEMEHT) U UMCIOT CXOJIHBIC BEMOJBHBIC PEIICHHUS: ISl PEIICHHUs] 00eHX 3a71a4 HaJl0 BBECTU BTOPOE BEUICCTBO U
T0Jie, YIPaBIIsIoIee TIEPBLIM BEIIECTBOM Uepe3 BTOPOE.

3amaun TpeThero THMa 0e3 0COOBIX 3aTpYAHEHHUN MEPEeBOJATCS B 33Ja4d MEPBOTO W BTOporo tuma. Ecnwy,
HaTpUMep, 110 YCIOBHAM 3a7addl IaH BETONb (T. €. TPU DJIEMEHTA), 3TOT BEIIOJIb MOXKHO pacCMaTPHUBATh KaK OIHMH
AJIEMEHT (BEIIECTBO) U COSAUHATD €r0 110 OOBIYHBIM IPaBIIIAM C APYTHMHA BEIIECTBAMU H MTOJISIMH.

IMosTomy «kimaccudeckuey) M300peTaTeIbCKUe 3a/Ia4d - 3TO 3a1a4d BTOPOro Tuma. [ KOH(IMKTa HYKHO
CTOJIKHOBEHHE JBYX MPOTUBOOOPCTBYIOINUX TCHICHIIN, CTPEMIICHHI, CBOICTB, TpeOoBaHui. B cymHOCTH, Takoe
CTOJIKHOBEHHE €CTh U B 33J]a4ax MEPBOTr0 TUIA: BTOPOTO AJIEMEHTa HET B YCIOBHSIX 3a/layM, HO OH MOJpa3yMeBa-
ercsi. CkaxkeM, B 3a1aue 20 yKa3aH OfWH JIEMEHT - KPYIHHKA aiMasa. BTopoii aeMeHT, KOTOpPbIi MoT ObI OBITH
yKa3aH B YCIIOBHSX 3a[a9i - HHCTPYMEHT, OOBIYHO MPUMEHSIOIIUICA B MTOJZOOHBIX CIIydasx, HalpuMep IHHIET.
Kpynuakm anMasa B JaHHOM CiTydae CIHIIKOM Majbl, HET CMBICTIA JaXKe MBITAThCS YKIAABIBATh UX MHHIETOM,
MTO3TOMY BTOPOH 3JIEMEHT BBIHECEH 3a MPEIICITbI 3aJa9H.

OCHOBHBIE MEXAHHM3MbI YCTPAHEHUSA ITPOTUBOPEYNIA

B APU3 ncnonb3yroTes 4eThIpe MEXaHW3Ma YCTPAHEHUS TEXHUIECKUX MPOTHBOPEIHIA:

1) mepexon OT TaHHON B MOJENH 331241 TEXHUYECKOH CHCTEMBI K HACATBHON cHCcTeMe ITyTeM (hOpMYIIHpO-
BaHUS UdeanbHo20 KoHeunoeo pesyrvmama (MKP);

2) nepexon ot TII k ®II;

3) ucnosip30BaHKE BEMONBHBIX TpeoOpa3oBanuil i ycrpanenus OIT;

4) mpUMEeHEeHHEe CHCTEMBI OIIepPaTOPOB, B CKOHIIEHTPHPOBAHHOM BHE OTpakaromieil nH(popMaIuio o Hanbo-
nee 3¢ dexTuBHBIX criocobax npeogonenns TI1 u @I (CIUCKH THITOBBIX IPHEMOB, TaOIHUIIBI UCTIOF30BAHUS TH-
MTOBBIX IIPHUEMOB, TaOIHUIIBI B yKa3aTeNlb IpUMeHeHUs pr3udeckux d(h¢exToB).

B Mopnenm 3amaun onmcaHa TEXHHUUYECKas clcTeMa (TodHee, ee «00IbHOM» (parMeHT) u npucymiee eil npo-
TUBOpEYne. 3apaHee HEW3BECTHO, KaK PEabHO YCTPaHHUTh 3TO IPOTHBOPEYHE, HO BCETAa €CTh BO3MOXKHOCTD
chopMyJIMpOBaTh HJleaJbHOE pellieHne, BooOpaxaeMblii koHeuHbld pesynbTar (MKP). Cmblch aToit onepanuu 3a-
KJIFOYaeTCsl B TOM, 4TOOBI MOJYYUTh OPUEHTHUD JUIS TIEPeXo/ia K CHIIbHBIM pelieHusM. VieansHoe penieHue, mno
CcaMoOMy OIIPEAEICHHIO, Han0OIee CHIIBHOE U3 BCEX MBICIMMBIX M HEMBICIMMBIX PEIICHUH (JUI TaHHOW MOJEIH
3a7a4n). JTO Kak Obl pelIeHHe HECYHIECTBYIOLIETO IIECTOr0 YpOBHS. TakTHKa pelIeHHs 3aJaddl ¢ MOMOUIBIO
HKP coctonT B TOM, YTOOBI «yLENUTHCS» 32 STOT €JMHCTBEHHBIH CBEPXCHIIBHBIA BapHAHT U 110 BO3MOXKHOCTH
MEHBIIIE OT HEr0 OTCTYNATh.

HKP GopMyaHpyroT 10 MPOCTON CXeMe: OMH U3 3JIEMEHTOB KOH(IIMKTYIONIEH Mapbl caM yCTpaHseT Bpe-
Hoe (HeHYXHOe, JIMIIIHee) NeHCTBUE, COXPaHssi CIOCOOHOCTh OCYILECTBISITH OCHOBHOE JieiicTBHe. M neanbHOCTh
pemeHnst 00ecTieYrBaeTCs TeM, UYTO HYXKHBIA AP PEKT JOCTUTACTCS «IapoM», 0€3 NCIO0Ib30BaHMs KaKUX OBI TO HI
oput0 cpemctB. Hampumep, mis 3amaun 23 MKP MoxHO 3amucats Tak: «TemoBoe moie camo mpenoTBpamiaeT
MIOpYy IPOBOJIOKH, 00ECIIeUrBasi TEM HE MeHee TpedyeMoe TEeIIoBOe YUITMHEHHE». YTo MOKeT OBITh naeansHee?
Huuero He BBesIM, HUYETO HE YCIIOKHUIIN, HO BPEAHOE AEHCTBHIE TEIUIOBOTO MOJIs CIIOBHO 110 BOJIIEOCTBY UCUE3-
JI0, a TIOJIe3HOE AEHCTBHE COXPAHUIOCH... «/IUKOCTh», Mapa oKCalbHOCTh, BOSHUKILAS yXe IMpU Mepexoie K Mo-
JIeNN 331241, PE3KO YCHIMBaeTCs. TemnoBoe mone JOKHO He TOJIBKO OCYIIECTBISATh HECOBMECTUMEBIC IEHCTBHS,
HO ¥ JIeTIaTh 3TO caMo - 0€3 BCSIKMX MAIlMH, MEXaHU3MOB U IIPOYUX YCTPOHUCTB.

[Ipn oOy4yeHun Teopun pemeHns n300peTaTeNbCKUX 3a/1ad 0c000e BHUMAHHE yIEISIETCSI OCBOCHHIO TTOHS-
THH 00 udeanvrou mawune (MaIMHBI HET, HO TpeOdyeMoe JeHCTBUE BBINOIHIETCS), UdedanbHom cnocobe (pacxo-
Jla BHEPruy U BPEMEHH HET, HO TpeOyemMoe NelCTBUE BBIIOJIHSACTCS, IPUYEM CaMOPETyJIHPOBAHHO), UOEalbHOM
seujecmee (BEILIECTBA HET, HO €r0 (DYHKLIUSI BBITIOJHAETCS).

J1s OOBIYHOTO MHXKEHEPHOTO MBIIUICHUS XapakTepHa TOTOBHOCTH «IIJIATUTHY 3a TpeOyeMoe neicTBHe - Ma-
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IUHaAMH, pacxoI0oM BpPEMCHU, DHCPTUH, BECHICCTBA. HGO6XO}II/IMOCTB «J1aThD) KaXXCTCA O‘ICBHJIHOIZ, HWHXCHED
03a0019€eH JHIIb T€M, YTOOBI «ITaTay He OblIa Ype3MEPHON M «pacdeT» ObUI MPOM3BEACH «TpaMOTHO»: «HyxHO
60pOTHCS C TEMIONPUTOKOM. UTO K, MPUAETCS pacCUNTaTh CHCTEMY TETIO3aIIUTHL. VCcIIonp3yeM XOpoIyro Terl-
JIOM3OJISLINIO, HATIPUMEpP 3KPaHHO-BAKYYMHYIO. A €ciM 3TOro OyJeT HEeZOCTaTOYHO, MOXHO OTBECTH H30BITOK
TeIlIa, IPUMEHHB TEIUIOBBIE HACOCHL...» [300perarensckoe MplnuieHne npu padote no APU3 nomkHO ObITh yeT-
KO OpPHEHTHUPOBAaHO Ha uueajbHoe peuieHue: «Ecth Bpenublid ¢aktop, ¢ KoTopsiM Hano OopoTbes. MneasnbHo,
9T00BI 3TOT (hakTOp Mcye3 caM 1o cede. ITycTh cam cebs ycrpanser. Bripodem, ero MOKHO YCTPAHHUTh, CIIOKHUB C
JIpyruM BpeaHsM (axkTopoM. Her, moxanyii, camoe maeaqbHOE - IIyCTh BPEIHBIM (DaKTOp HAYHET NPHUHOCUTH
MOJB3Y...»

HampaBneHHOCT Ha neall OTHIOb HE 03HAYAET OTXOJ OT PEaIbHOCTH pereHus. Bo MHOrHX ciydasx ue-
JIbHOE pEelIeHHE MOJHOCThIO ocymiecTBisiercst. CKaKeM, WACaIbHOCTh MAIMHBI 00ECIIeYNBACTCSl TEM, UTO €€
(YHKIHMIO IO COBMECTUTENIBCTBY HAYMHAET BBINOJHATH Jpyras MaiinHa. VaeansHocTh crioco0a HepeaKo J0CTH-
raeTcs BBITIOJIHEHUEM TpeOyeMoro JeiicTBHs 3apaHee, OJarofaps 4eMy B HY)KHBIH MOMEHT Ha 3TO JCHCTBUE HE
MPUXOJUTCS TPATUTh HU BPEMEHH, HU SHEPTHH.

YeTkas HalleICHHOCTH Ha WEa)l Hy’KHA He TOJIBKO npu dpopmynnposke MKP, Ho OykBambHO Ha Beex dTanmax
penieHust 3a1a4u, pu Beex oneparusix no APU3. Ecmm, Hanpumep, BENOJBHBIN aHAIN3 IMOJCKA3bIBACT: HAIO0
BBECTH BEIIECTBO,- CIEAYET HE YIyCKaThb M3 BUJY, YTO HAWJIydlllee BEIIECTBO - ITO KOIJa BELIECTBA HET, a €ro
¢byHKuus BeIONHsIETCS. ECTh MHOTO 3()()eKTHBHBIX CIIOCOOOB BBOJMTH BEIIECTBO, HE BBOJIS €0 (0JIHO BEIECTBO
IMOOYCPEIHO BRICTYIIACT B JIBYX BHAaX, BCIICCTBO BBOJAUTCA HA BPEMA U T. ]1.).

ITepexon k UKP otcekaer Bce pemieHns HU3MINX YPOBHEH, oTcekaeT O0e3 mepebopa. cpasy. Ocratorcs UKP
U T BapuaHTHI, KoTophle Omm3ku k MKP 1 moToMy MOTyT OKa3aThcs CHIIBHBIMH. JlambHEHUIIHI OTCEB BapHaHTOB
MIPOUCXOJUT TIpH (HOPMYIHPOBaHUH (u3Mdeckoro nporuBopeunsi. Hanpumep: «TemnnoBoe mone JOMKHO Harpe-
BaTh IPOBOJIOKY, YTOOBI OHA Y/UIMHSIIACk, M HE IOJDKHO HAarpeBaTh MPOBOJIOKY, YTOOBI OHA HE OPTHIIACH).

B ¢usnueckom npoTHBOpEUNH «IMKOCTBH» TpeOOBaHMH JocTHraeT npeaena. OTnanaroT Bce BAPHAHTHI, KPO-
ME OJJHOT'O HMJINM HCCKOJBKHX, MAKCHUMAJIbBHO o6mu3kux kK MKP. Uucmo ocTaBiiuxcst BAapUAHTOB HC IMPEBBIMIACT YHC-
J1a KOMOMHAIIMOHHBIX MpHeMOB H (u3ndeckux 3¢ (HeKToB, MPUTOAHBIX A ycrpaneHus manHoro @II. O6praHO
3TO YHCIIO HE BBIIIC AECSATH, IPUUEM C yBEJIMUCHNEM TPYIHOCTH 33/1a4l YHCIIO OCTAaBIIMXCS BAPUAHTOB YMEHbB-
IIaercs.

[epexon ot PII K peleHNI0 CyIIECTBEHHO 00JIer4yaeTcs BENOJIbHBIM aHAIN30M. YKe IIPU IIOCTPOSHUH MO-
JIeNM 33/1a41 BETOJIbHBIN aHa M3 MO3BOJISIET B OOIEM BHJIE MPEACTaBUTh IyTH peuieHus. Hanpumep, B Monenu
3a7a4u 23 TOBOPUTCS O MOJI€ U BELIECTBE: SICHO, YTO MPHJETCS BBOIUTH BTOpOE BeliecTBO. ComocTaisist 3TO Co-
obpaxkerne ¢ popmymnupoBkoit UKP, MOXHO BBIIBUTH enonvHoe npomusopeuue (BII): BTopoe BemecTBo TOMK-
HO OBITB, YTOOBI BEIOJb OBUT TOCTPOEH, W BTOPOTO BEIIECTBA HE JOJDKHO OBITh, 4TO0BI HE oTcTynars or MKP.
Taxoe npoTHBOpeure (a OHO YacTO BCTPEYAETCS MPH BETIOJIBHOM aHAIN3E) MOYKHO MPEOJI0JIETh, UCTIONB3YS «pa3-
JIBOGHHE» BELIECTBA: B KAUECTBE BTOPOTO BEIECTBA OEPYT YacTh MEPBOTO MM BBOJST BTOPOE BEIIECTBO, SIBIISIO-
11eecs BUIOU3MEHEHHEM T1EPBOTO.

Bo3bmem nBe MpoOBOJIOKH, MYCTh TEIJIOBOE M0JIE HATPEBAET OAHY U HE HarpeBaeT APYrylo, MpUYeM yJUIHHE-
HUE TIepBOii MPOBOJIOKH (HO He Terwto!) OyAeT meperaHo BTOPOi mpoBoiioke. TakoBo pemenne 3axaqn 23. JKapo-
MIPOYHBIA CTepKeHb (OH HE PAacXOJyeTcsl) HarpeBaroT JI0 BHICOKOW TemmepaTypsl. CTepkeHb yanuHsaeTcs. B Ta-
KOM COCTOSIHUHM €T0 HPHUKPEIULIOT K MpoBoJsioke. [Ipn OXJaXIeHWH CTEpXKEeHb YKOPAaUMBACTCSl M PACTSATHUBACT
MIPOBOJIOKY, OCTaBILYIOCSI XOJIOIHOM. B KauecTBe TSAroBOro CTep>KHs MOYKHO B3SITh U OOBIYHYIO ITPOBOJIOKY, HYX-
HO TOJIbKO, YTOOBI OHa ObLIa BABOE JUIMHHEE apMaTyphl, TOTAA U TEMIlepaTypa ee (s MOJydeHus 3alaHHOIO
YIUTMHEHHS) MOXKET ObITh BABOE MEHBIIE. BakeH MpHHINT H300peTEHN - HJesl ANEKTPOTEPMHUECKOTO JOMKpaTa
[11].

WntepecHo ormernts, uto PIT yerpaneHo ¢ OyKBaJbHOW TOYHOCTHIO: TEIUIOBOE TOJIE HArpeBaeT M HE Ha-
rpeBaeT IpoBOJIOKY. [IpaBia, paHblle MMeNach B BHAY OFHA W Ta K€ MPOBOJIOKA, a B PEIICHUH Pedb HIET O
Pa3HbIX MPoBOJIOKax. Takol «TepMUHOIIOTHYECKUI (POKYC» coBepIIaeTcs NpH PElIeHHHn MHOTUX 3anad. Hampu-
Mep, B 33/1aue 3 peyb UIET O pa3/ielIeHHH CMECH JBYX OJMHAKOBBIX BELIECTB. A B PEIICHUU MpeJIaracTcst mpej-
BapUTEIbHO HAHOCUTHh METKH Ha OJHO BEIIECTBO, MOCKOJIBKY PaHBILE 3TH BEIIECTBa ObLIM PACIONIOKEHBI pa3-
JenbHO. [103HaKOMUBINHCE C 3TUM PEIICHHEM, J4acTO roBOpsT: «Eciu OBl g 3HaJI, 9TO MOKHO PaHbIIE IOMETHTh
BEIIECTBA...» 3a7ada He CoAeprKalia 3alpeTOB Ha MpPEeIBAPUTEIbHYI0 MApKHUPOBKY - KTO K€ MEIIal 3HaTh 3TO 3a-
panee?...

[Ipocrory oTBeTa MHOTAA MPUHUMAIOT 3a MPOCTOTY Ipoliecca peuieHus. Mexay TeM YeM Hpolie OTBET
(ecau peub HICT O 3a[a4axX BBICUIMX YPOBHEN), TEM TPyAHEE €ro MOIyUUTh.

Hepenko Hu moctpoenue mozenu 3anadyu, HU (opmynupoBanne MKP u OII, HU BemoyibHbIH aHAU3 He
JIAf0T TOTOBOTO, JOCTaTOYHO OYEBHIHOTO OTBETA. PeleHue 3agadn JOIKHO OBITH MPOJOKEHO - HEOOXOIMMO
MEPEHTH K OIepaTopaM Mpeodpa3oBaHMs TeXHHUECKOH cucTeMbl. OO 3ToM roBopurcst Hwke. [Toka, moapIToxu-
Basl CKAa3aHHOE, OTMETUM, YTO BCJIE] 33 IIEPEXOJOM OT N300PETaTeNbCKOM CUTYallnH K 3a/1aue, 3aTeM K MOJICIH
3aJjaud BO3HUKACT IEMOYKA PEUICHUM: udeanvhoe peuterue (chopmymupoBan WKP), genonvroe pewenue
(HalfiIecH OTBET B BCMOJILHOW (opme), usuueckoe peuwtenue (chopmynuposano PIT u HaiineH ¢Gusnueckuit
MIPUHIIUII €T0 yCTpaHeHus ). Benen 3a 3TUM IOMKHO MATH mexHuueckoe peuieHue: pa3paboTKa WIen MPUMEPHO
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Ha YpOBHE TpeOOBaHUH, IPEABIBIIEMBIX K 3asBKE Ha H300peTeHNe. 3aBepiIaeTcs NPOLECce pacuemHbimM peueHu-
eM, BKITFOUAIOIMM OOOCHOBAHHE OCHOBHBIX XapaKTEPUCTHUK HOBOM TEXHHUYECKOH CHCTEMbI. DTH ITAIIBI - ITOIy4e-
HHE TEXHHYECKOTO M PacYeTHOTO PEIICHHMS - MPEICTABIAIOT CO00H Mepexo OT peleHnsT n300peTaTeIbCcKOH 3a-
Jlau¥l K KOHCTPYKTOPCKOH pa3paboTke m300peTeHus. 3/1ech IIIaBHYI0 POJIb HTPAOT CIICHUANbHbIC 3HAHHS U OIIBIT.
B peanpHOM TBOpYECKOM mpoliecce «M300peTaTesbCKhey» U «KOHCTPYKTOPCKHE» STalbl MOPOH NPHUYIIHBO
MeperIeTAOTCs: OT KOHCTPYUPOBaHHS YacTO MPHXOAUTCS BO3BPAIIAThCs K M300pETaTENbCTBY M IOAIPABISATH
HalJICHHYIO HJICI0, a B MPOIECCe KOHCTPYHPOBAHUS HEPEAKO BO3ZHUKAET HEOOXOIMMOCTh peliaTh YacTHbIe H300-
peTaTeNnbCKUE 3a1a4H, COMyTCTBYIOIINE OCHOBHOM 3a/1a4e.

IMPOI'PAMMA + HHO®OPMALIMSA + YIIPABJIEHUE IICUXOJOI'MYECKMU-
MU PAKTOPAMHU

IIponecc moctpoenust moxenu 3anaqn, BisiBieHUs UKP u ®IT yeTko perimaMeHTHpOBaH BTOPOH M TpeTheil
gactamu APN3-77 (cMm. nmpunoxernne 1). DTu JBe 9aCTH BMECTE C YETBEPTOH, BKIIFOYAIOIIEH HCIIOIh30BaHNE HH-
¢dopmannonHoro armmapata APU3, HecyT OCHOBHYIO Harpy3Ky IpH PEIIeHNH 3a1ad.

ITocMoTpuM Ha KOHKPETHBIX 337adaX, Kak uaeT perreHue. Ha mrare 2.1 ycroBust 3amaun m3iararorcs 0e3
CIIEIUANIbHBIX TEPMHHOB. DTa MPOCTasl ornepalys B 3HAUUTEIbHON MEepe CHUMAET HavyalbHBIN «3aps» MCUXOJI0-
THYSCKON WHEpIMH. TepMHHBI CO3[aHbI JJIsI TOrO, YTOOBI BO3MOXKHO HAJCKHEE, )KECTUYC OTTPaHHYUBATH H3-
BecTHOe. MexXy TeM BCSKOe M300peTeHHe - BBIXOJ 3a Mpeeiibl U3BEeCTHOro. Eciy B YCNOBUSX 33a7adyd pedb
UJIET, HAIPUMEP, O NOBBILIEHUH CKOPOCTH JIE0KO0JIA, TO HEBUHHBIM, Ha IEPBbIM B3IV, TEPMUH WIEAOKOID) Cpa-
3y HaBSI3bIBACT OINPEAEICHHBIA KPYr UACH: Hall0 KOJOTh, JIOMaTh, pa3pyllats Jield... IlpocTast MpICIIb O TOM, 4TO
JIEJI0 BOBCE HE B pa3pylICHUH Jbaa (BEIb pedb WICT HE O JOObIUE JbJal) U 9TO TIABHOE - MPOJBUTATHCS CKBO3b
JIe]T, a He KOJIOTh €ro, 3Ta MPOCTasi MBICIh OKA3bIBACTCS TJIE-TO 3a MICUXOJIIOTHYECKUM OaphepoM.

Onnaxnel B MHCTHTYTE 3epHa akajgeMuk JIucuibiH ckazan nzobperarento KadyriuHy, 4To HaMe4eHO coBe-
IIaHUE TI0 OIHOM M3 BaKHEHIINX mpobiem - 6oprde ¢ qoiaronocukoM. HykHO Mcciae10BaTh yCIOBUS CYIIECTBO-
BaHU KyKa, B YACTHOCTH ONPEACIHTH TEMIepaTypy ero Tena. B To BpeMs He ObUI0 MprOOPOB, O3BONIABIINX pPe-
LIUTh TAKYIO 3a7a4y.

«TeMa CTOUT MATHAECAT THICAY, HO HEM3BECTHO, MOXHO JIM HAa 3TH CPEJCTBA CKOHCTPYMPOBATbh HYXKHBIN
mpuOOpPY, - CKa3ajl aKaJICMUK.

Kauyrus TyT ke 00BsACHHI, KaK U3MEPUTh TEMIIEPATYPY JIOJITOHOCUKA OOBIKHOBEHHBIM MEIUIIMHCKUM TEp-
MOMETPOM.

C »oT0it 3amayeil Toke OBUTH IOCTABICHBI ONBITHL. JleBATHAaAIaTh BOCHMUKIACCHUKOB peIlaid (KaskKIbIil
OTIENBHO) STy 3aady moidaca. [IpaBriIbHBIC OTBETHI Jallil IIATH YeNOBEK. Jpyras Tpymia Mmoirydmia TOT JKe
TEKCT 3aJ]auu, HO ¢ MpuMedanueM: «Eciu Bbl 3aMEHUTE TEPMUH «JOJITOHOCHK» HECKOJIBKUMH MPOCTBIMU CIIOBA-
MU, 3aj]a4a CTaHeT jerdye». Pe3ynbTar: 17 NpaBUIIbHBIX OTBETOB 3a TO KE BPEMHL. ..

B camoMm nene, 3aMEHHM CJIOBO «JOJTOHOCHK» XOTsI ObI CIIOBaMH «HEUYTO OYEHb MajeHbKOe» (Oykailka,
MeCUMHKa, KalleJIbKa), U 3a7iada pe3Ko ympocTutcs. Pa3Be TpyIHO y3HATh TeMIepaTypy OAHOM KallelIbKH, eCIH
UIET TOKIb U MOKHO HaOpaTh CTaKaH AOKIEBON BOIBI?..

3amaun 24 u 25 (cM. npuoxkenne 1) Ha mare 2.1 0cCBOOOXIEHBI OT TSPMUHOB, XOTSI, TTOXKAIYH, B YCIOBHAX
3amaud 25 He Memano Obl 3aMEHUTh TEPMHUH «MOJTHHCOTBO» HE OYCHb KPAaCHBO 3BYYAIllMM, HO HAMHOTO Oolee
yIOOHBIM /151 00PabOTKH CIIOBOCOYETAHUEM «ITPOBOJIAIIAS TTATTKAY HITH «IPOBOJISIIUN CTOIOY.

Cremyroniuii miar - BIOOp KOH(IIMKTYIOIIEH mapsl 3JIeMEHTOB. B 3amaue 24 3TOT BBIOOP MPEIEIbHO MPOCT:
€CTh u3zienue (JIOKKa), €CTh MHCTPYMEHT (KpyT) - ToToBast napa. CiokHee 0OCTOUT JeNio ¢ 3aaadeit 25: B yclo-
BUSX YIIOMSIHYThI aHTEHHA PaJiMOTENIECKONa, PAIUOBOIHbBI, MOJIHUS, MOJIHUEOTBO. JleHCTBys IO MpaBuiaMm, Ibl-
TaeMcsi OTOOPaTh U3ENNe W HHCTPYMEHT... M HaTaIKHBaeMCs Ha HECKOJIEKO HEOOBIYHYIO KapTHHY: B 3aJaue IBa
u3aenus (MOJHUS M PAIMOBOIHBI) M OJMH HMHCTPYMEHT (MOIHHEOTBOA). BMecTo omHOW KOH(MIMKTYIOMICH IBE
0CeCKOH(IIMKTHBIC MTaphl: KOHMIMKT BO3HUKACT HE «BHYTPHY MMap, a MEKAY HUMH. [IpoBOASIIMI MOJTHHEOTBO HE
KOH(JIUKTYST C MOJIHHCH - OH CIOCOOCH ee «ipuHuMath». C IPyroi CTOPOHBI, HEMPOBOIAIINN MOJTHHECOTBO
BITOJTHE JIAJUT C PAJAUOBOIHAMH - OH HX HE «TIIPUHUMAET)» U TIOTOMY HE 3aJIepXKHBAET.

KcraTtn, He Hamo cMyIATHCS ATUX HEOOBIYHBIX CIIOBOCOYETAHUH - «IIPOBOISIIII MOJTHIEOTBOA» (MacisTHOE
MAcIIo... KaKiM eIIe MOXET OBITh MOJHHEOTBOA?!), «HETPOBOAAIINNA MOJTHACOTBOI» (KaKOH jK€ 3TO MOIHHEOT-
BOJl, ecii OH He oTBoauT MonHMIO?!). HyxeH BecbMa He3aypsiIHBIN CTWIIb MBINUICHHUS, 4TOOBI O0e3 APU3
BOCKJIMKHYTh: «MHe Hy>KE€H HenmpoBOIsIMi npoBogHUK! He moiaynpoBoAHUK, 5TO BCe-TaKu MPOBOJHUK, & UMEH-
HO HEMPOBOJAIIMI MPOBOJHUK; HE TeIlias BOJAA, a JIEASHOW KHUMATOK; ra3000pa3Hbli KAMEHb, TEMHBINA CBET...»
APU3 nenaer HOpMOU TaKOW CTHIIb MBIIUICHUS - HETPUBUAIBHBIN, TApaJOKCATLHBINA, OMIEPUPYIONINNA TPOTHUBO-
pednsMH. A TIaBHOE - 3TOT CTHJIb 3aKOHOMEPHO BO3HMKACT KaK paboudii peXMM TBOPUYECKOTO MBIINUICHHS:
BKITIOYAETCsI HE TI0 HAWTHIO, HE TI0 BOJIE CITydasi, a [0 IMporpamMme, 00eCTIeYMBAIOIICH €ro YCTOHYMBOE MO IepIKa-
HUE Ha MPOTSHKEHUH BCETO PEILICHUS 3aauu.

Wrak, MOJTHHEOTBO/ IOJDKCH OBITH MPOBOJAIIMM U HEMPOBOAAIIUM. [1o mpaBuiy TpeTbeMy OepeM JUis Io-
CTPOCHHUS KOH(MIMKTYIOMICH Maphbl «HEIPOBOISIIHA MOJTHHEOTBOI», KOTOPhIA 00SCIIEYNBAET CBOOOIHOE MPOXO-
JKJICHUE PaJMOBOJIH, HOPMAIBHYIO paboTy aHTeHHBL. YUTO Takoe «HEmpOBOISIINN MOJTHUEOTBOI? JlepeBsSHHBIN,
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CTEKJITHHBIHN, BoagHON cTon6. Eme mpomre: yOpamu MeTaUIMYeCKUi CTONO, ocTancs BO3AYX HIIM IyCTOTa - BCE
paBHO.

HcTopuku HayKH y)ke IOJIBEKA C BOCTOPIOM II€PECKa3bIBAIOT JITCHAY O TOM, Kak omHaxs! [Toas dupak,
pemias MIyTOYHYIO 33ja4y O JeJieXKe HEKOTOPOro HEM3BECTHOTO YHCia PhIO, MOTYYHSI B OTBETE OTPHLATENHEHOE
yucio. B camom zere, kak MOXeT KOMIaHUs PhIOaKOB Pa3/einuTh YJIOB, CKaKEM, B MUHYC JIB€ PBIOBI (WIH, JIyd-
11 TOT0, YJIOB, COCTABJISIONINI MHUMOE YnCIIO PhIO)... Bee oTOpackiBanu Takoe pemienue, a Jlupak He oTOpocHi,
BeZlb MaTeMaTHYEeCKH 3TO COBEPIICHHO BEpHOE pelieHHe. BBITh MOXKET, CHpaIlnBaloT UCTOPUKH HAYKH, TaKOH
o0pa3 MbIciel 1 omor Jlupaky mpeackas3aTh CyIIeCTBOBAHNE MO3UTPOHA - «IIOJIOXKUTEIBHOIO IIEKTPOHAY, «II0-
JIOXKUTETBHOTO OTPUIATETBHOTO 3apsiaa...»

[Ipu padore mo APU3 oTpunarensHble, MHUMEBIE, 3 TO U BOBCE «HEPBHIOHBIC PHIOBD) BO3HUKAIOT 0053aTeNb-
HO.

OTCyTCTBYIONIMIA MOJTHHEOTBOJ XOPOIIIO MPOITyCKaeT PaJAXOBOIHbI, HO HE JIOBUT MOJHMIO. IlockonbKy MoII-
HHEOTBOJIY YK€ IPHUIUCAHO OJTHO CBOMCTBO (OBITH OTCYTCTBYIOIINM), U3 IBYX Iap COCTaBJeHa OJHAa KOH(IUKTY-
I0IIas Tapa 1 MOIy4YeHO TEXHUIECKOEe IMPOTHBOPEUNE B KAHOHNIECKOH (popme. BrIsiBIeHB! KOH(PIHUKTYIOINE JI1e-
MeHTEHI, ecTh TII - 1 Bropas yacte APU3 3aBepmiaercst mOCTpOSHUEM MOJEIHN 3a/1a4H.

Ilepeliast OT TEXHUYECKOH CUCTEMBI, OIIMCAaHHOM B YCIOBHSIX 337a4l K MOJIENH, MBI CY3WJIN YHUCIIO PaccMar-
pHBaeMbIX 3J1eMeHTOB. Tereps, Ha mare 3.1, IPeacTONT MPOJOIDKUTE OTOOP: M3 IBYX KOH(MIMKTYIOIIMX JIEMEH-
TOB HAaJI0 BBIOPATh OJIUH - TOT, KOTOPBIH MOKHO MEHSATH,

«MOXHO MEHSTBY, «HENb3 MEHATH» - TOBOJIHO pacIljIbIBYaThIe onpeaeieHus. [lo3zxe Ml nepeiiem Kk 60-
Jiee TOYHBIM. A TOKa JOCTaTOYHO MPOCTHIX IPaBWJI, IpUBEICHHBIX B TekcTe APU3, koTOphle B MOAABIAIOIIEM
OOJIBIIMHCTBE CITy9IaeB IMO3BOJIAIOT 0€3 3aTpyTHEHUH BHIOPATh HYXHBIN 3JIEMEHT.

Crnenyrommii mar - cocrapnenue MKP. Kak u Ha npeaprymux marax, 31€ch JEHCTBYIOT YETKHE MpaBHIIa,
3aCTaBJISIONINE YCYI'yOUTh MapaJoKCaIbHOCTh MO 3aJadl: TO, YTO TpeOyeT MOAENb, TOJDKHO OBITh TOCTHT -
HYTO He MHaue Kak «camo coboit». APU3 He ocraBisieT mpaBa MBICIUTh HecMelo... M cHOBa mpojoinkaercsi cy-
JKEHHE TTOMCKOBOTO OIS Tereph (mar 3.3) BhIAEseTcs YacTh AJIEMEHTa, BeIOpanHoro Ha mare 3.1. menHo
9TOH YacTH NMPENCTOUT «IIPUBA3BIBATH» (HH3UUECKOE IPOTUBOPEUHE, KOTOPOE OyaeT chOopMyIHpOBaHO HA HIarax
34u3.5.

Ha nepBslit B3rmsan MOXKeET MOKa3aThCsl, YTO IIard CIHIIKOM JAETATU3UpPYIOT XOA pelleHus. B camom nene,
moueMy Obl He O0BEAUHUTD, HarpuMep, ary 3.4 u 3.5? Panbmie Tak u Obu10. HO CO BpeMeHeM BBISICHUIIOCH, YTO
mpu ciumkoM pe3koM nepexoze oT MKP k @I yacto BO3HUKAIOT OMIHOKH.

Ecmu x onHOM yacTy 371eMEHTa TEXHHYECKOW CHCTEMBI MPeIbsIBICHBI B3aMMOIIPOTHBOIIONIOKHBIE TpeOoBa-
HUSL, TIOSIBISIETCST HEOOXOAMMOCTD MPEX/IE BCETO MPOBEPUTH, HENB3S JIM IIPOCTBIMH MIPE0OpPa30BaHUAMHE «pa3Be-
cTi» 3TH Tpebosanus. Takas mpoBepka u ocymiecTsisiercs: Ha mare 4.1. IIpoBepsisi, MOXHO WM HENb3s pasJie-
JIUTH IPOTHBOPEUYMBEIE CBOMCTBA, cieayeT Bce BpeMs moMHUTE 00 MKP: paszaenenue nomkHO OBITH OCyIECTBIIE-
HO «caMo» WJIM «10YTH camo». MoHn3npoBaTh CTON0 BO3yXa HETPYJHO; MOXHO, HAallpUMeEp, UCIIOJIb30BaTh pa-
JIMOaKTUBHOE M3iydeHne. Ho MOHM3UPOBaHHBIN BO3IYyX - MIPOBOJHHUK, KOTOPHIH, KaKk U MeTall, MOTJIONaeT pa-
nuoBoNHEL [pore y)x mogHUMaTh M OMyCKaTh METAIJIUECKHE CTOOBI, BO BCIKOM Clly4ae, 3To Oe3omacHee JUIs
OKpyXxaromux. Bee nemo B ToM, 4ToOBI CBOOOIHBIE 3apsiibl BO3HUKAIN B HYKHBIH MOMEHT «CaMu cOOOW» H
«caMu co0o» rcUe3any, «[OHMaB)» MOJHHIO.

[pocreiimme npeodpazoBaHus, MPEAyCMOTPEHHBIE aroM 4.1, 4acTo JIMIIs HAMEYAIoT IyTh PEIICHHS B ca-
MBIX 00X yeprax. Hano caenath Tak, 4ToObI B HY>KHBIH MOMEHT KaKHUM-TO 00pa3oM camH 1o cebe BO3HUKAIIN
3apsiibl, KAKUM UMEHHO 00Pa3oM - II0Ka HEOYEBUIHO.

Crnemyronmii mar - MCIONb30BaHKWE TaOJIMIII THUIOBBIX MoOJENIell 3afad M BEMOJBHBIX NPeoOpa3oBaHUI
(mpunoxxenwue 2).

Kak y>xe roBopuiocs, kinaccudukamnys MoIeNel 3a1a4 OCHOBAaHA Ha CIIEIYIOIINX PH3HAKAX !

- CKOJIBKO 3JIEMEHTOB COJAECPKUT MOAEIb 3a1a4H;

- KaK#e 3TO JEMEHTHI - BEIeCTBA WM TIOJs;

- KaK OHM B3aUMOCBSI3aHBI;

- KaKye OTPaHWYCHHUS HajararoT YCJIOBHSA 3aJaud Ha M3MEHEHHE MMEIOIINXCS 3JICMEHTOB M BBEICHUE HO-
BBIX;

- OTHOCHTCS JIM 331a4a K U3MEHEHUIO 00BEKTa (HY’)KHO BBECTH «I10JI€ Ha BXO/IE») WM K N3MEPEHHUIO 1 00HA-
PYXEHHIO (HY>KHO HOJyYHUTh «I10JIE Ha BBIXOJIE).

OCHOBBIBasICh Ha 3THX MPHU3HAKaX, MOYXKHO COCTaBHUTh NMOAPOOHbIH Kiaccudukarop. Ho MHOrne 3amaun Bro-
poro THra (JJaHbl J1Ba DJIEMEHTA) JIETKO IIePEeBOJATCS B 3aJa4M IIEPBOro THIA, OCOOCHHO €CIIM HET OrpaHHYCHUM
Ha 3aMeHy 3JIeMeHTOB. «[loJie MI0X0 B3auMOACHCTBYET C BEIIECTBOM; HY)KHO 00€CIIeUnTh XOpoIiee B3auMO e -
CTBHE; I0JI€ MOKHO 3aMEHATh W M3MEHATH». OTOPOCHM «ILIOX0€» IO M TOJNydMM MOJENb 33Jaqd IEPBOTO
TUMA (IaH OJMH 3JIEMEHT). TOYHO Tak K€ MHOTHE 337adM TPETHETO TUIIA JIETKO MEPEBOIATCS B 3a1a4d BTOPOTO
iy nepBoro tuna. [Tosromy B TabnuIly, IpUBEICHHYIO B KOHIIE KHUTH, BKJIIOYEHBI TOJILKO T€ MOJEIH, IIEPEBOJ
KOTOPBIX B 00JIe€ IIPOCTHIE KIACChl HEBO3MOXKEH MJIM 3aTPYIHHUTEIICH.

B mognenu 3amaun 24 1Ba snemMeHTa (1Ba BEIIECTBA): U3/eNne U MHCTpYMEHT. [1o ycinoBusM 3aiauu uzaeiue
00s13aTeNbHO JIOJDKHO TMOJIBepraThesi 00paboTke MUTM(OBAIBHBIM HHCTPYMEHTOM, MOATOMY HEJb3sl MEpeBECTH
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9Ty 3a/1a4y B kiacc 1. Monenb 3ajaun 25 BKIIIOYAET TPH dJIEMEHTA: JBa MOJs U BelecTBO. OMATh-TaKH HU OJJUH
U3 3THX 3JIEMEHTOB YOpaTh HENb3S - HCUE3HET KOH(IIMKT, Pa3pyLIUTCSI MOJEb 3a[add, IIO3TOMY 3a/a4a OTHO-
cuTcs K Kiacey 16.

Jnst 3amaum 24 tabavia 1aeT B CYIIHOCTH TOTOBOE (PM3MYECKOE PEUIeHHEe: HHCTPYMEHT HaJl0 Pa3BEpPHYTh B
¢emnonb, T. €. BENoib ¢ (eppOMarHUTHHIM MOPOIIKOM M MarHUTHBIM IOJIEM, Pa3[eiiB BEIIECTBO Kpyra Ha JBa
BelecTBa (0JHO - PePPOMATHUTHBINA MOPOIIIOK), CBA3aHHBIX MEXKIy CO00M MarHUTHBIM mojeM. st 3amaun 25
TabJIHIIa emle He JaeT OKOHYATeNFHOTO 0TBeTa. BripodeM, 3ech MHOTO€ 3aBUCHT OT YMEHHSI TPUMEHSTD JIEMCH-
TapHbIe (U3UIECKue 3HaHM. VIMEHHO IPUMEHATH, a He 3HATh: (pHu3mKa TyT TpebyeTcs mIKOIbHasA, 00meodpa3o-
BaTelbHAas. 3apsabl JOJDKHBI TO MOSBIATHCS, TO Mcdye3aTh. Kyna oHM MoryTt ucdes3ars? YT Kyna-anOyas? Ho
BeJlb OHU JIOJKHBI BHOBb MOSBUTbCA. DU3nKa MpenensHo MpocTa: 3apsAabl OCTAIOTCS Ha MECTE, HO HEHTpanu3y-
I0TCSI COEIUHSISICh, a IOTOM pa3zbenuHstoTcsa. HelfTpanbHble MOJEKYNIbl BO3yXa pa3eNsiOTCs Ha HOHBI M JJIEK-
TPOHBI, 3aT€M ITH YACTHILIbI COSUHSAIOTCS B HEHTpaIbHBIE MOJIEKYJIBL.

3amaun 24, 25 B TeueHHE MHOTHX JIET «OOBITPHIBAIMCEHY) HA CEMHHApax W B IIKOJAX M300pEeTaTesbCKOro
TBOpYecTBa. B 3amade 24 ocnmokHeHWH ¢ (U3UKOW HUKOT/Aa HE BO3ZHHKAJIO, MOCIE HEKOTOPOH MpPaKTHKH B Be-
MIOJTPHOM aHaJIM3€ OHA pelIaiach cpasy, «B OAWH X01». MHCTPpYMEHT npencTaBiseT coOoi HEBENOIbHYIO CHUCTe-
MY, HO TIO YCIIOBHSIM 3aJaudl 3Ty CHCTEMY MOKHO MEHSTh, Pa3BHUBaTh; 3HAYNT, BBITOIHO Iepeiitn k ¢enomo. C
3aga4dell 25 OOBIYHO BO3HMKAIM 3aTpyaHeHUs. Mies moHn3anmu-pekoMOMHAIMK Ul (PU3UKa JOCTaTOYHO Ove-
BHJIHA, HO UMEHHO 37iech o0pa3yeTcs MCUXOJOrMYecKui 6apbep: MOHH3alMs B HAllleM INPEJICTaBICHUHU CBs3aHa
MIPEX/Ie BCETO C M3ITydeHUsAMH. [losBrseTcs uaest HCroab30BaTh TO WM HHOE TEXHHUYECKOE YCTPOMCTBO, TCHEPH-
pYyIoIlee U3ITydEHHE... U PELICHHE 3aXOJUT B TYMHK, IIOCKOJIBKY HET BO3MOXKHOCTH IIPOCTO W HAAEKHO OIpene-
JSITh, KOTZIa IMEHHO CJIEAYET BKIIFOUATh 3TO YCTPOHCTBO.

Kak H1 mapagokcanabHO, IPHYMHA 3aTPyJHEHUH B TOM, YTO T€ KTO pemaroT 3amadn (Bompekn APU3), ne-
BOJILHO IIBITAIOTCSI 00JeruuTh cebe pabory. MoHM3aIMI0 MOXKHO OCYLIECTBUTH OOBIYHBIM CIHOCOOOM - C IIOMO-
IIbI0 M3Ty4eHHs (TaKOB TrojoC «37paBoro cMmeicia»). Tpebosanue WKP 3ByunT mHave: MOHU3AIMs JOJDKHA
MPOUCXOIUTH cama co0O0H. Majio TOro, HOHHU3AIHUs 00sI3aTEIBHO T0JKHA OBITh «IapOBOI» M MPOUCXOIAIICH, KaK
10 BOJNIIEOCTBY, TOYHO B 3aJaHHBII MOMEHT BPEMEHH. «3[PaBblii CMBICI» IMIAPAaXaeTCsi OT TAKOTO YTSHKEICHUS
3ama4n. J{naneKTrka )K€ B TOM, 4TO YTSDKEIECHHE YCIOBUH 3a7aun 000padnBaeTcs 3a KAKUM-TO pyOeskoM oOer-
YeHHeM ee perieHus. Brymaemcs emme pas B popmymuposky UKP (teneps ee MoskHO yTounuTh): «IIpn 3aposxe-
HUM MOJIHMM, KOTJa OHA TOJBbKO-TONBKO «HA3PEBAeT», HEHTpalbHbIE MONEKYIbl JODKHBI CAaMU Pa3/ENUThCS Ha
HOHBI U 3JIEKTPOHBL» Ecnu yOpaTh CIOBO «IOKHBD», MBI TOJIYyYUM IOTOBBIM OTBET: B Ka4eCTBE MOHU3ATOPA HC-
TIOJIB3YETCsl caMa MOJIHUS (M TTOPOKAIOIIEE €€ TPO30BOE 00JIaKO).

HKP moxHO yrmomoOuTs BepeBKe, epKach 3a KOTOPYIO IBIIMHICT COBEPIIACT MOIBEM 10 KPYTOMY CKIIO-
Hy. BepeBka He TSHET BBepX, HO OHA JIacT ONOPY U HE MO3BOJIAET CKATUTHCS BHU3. JlocTaTOUHOE BBIYCTUTH Be-
PEBKY M3 PYK - ITa/IcHAE HEM30EKHO. ..

Pazymeercs, He y Bcex 3a1a4 MOTYT OKa3aThCsl pEILIeHHs], OCHOBAaHHbIE Ha dJieMeHTapHO ¢usuke. [loaTromy
B APU3-77 ucnosnb3yercs Tadnuiia npuMeHeHus GU3NIeCKuX 3PPEKTOB U SBICHUH (IPUIIOKEHHE 3), COCTABIICH-
Hasl Ha OCHOBE aHaJlM3a MpUMepHO 12 ThIC. CHIIbHBIX M300pETEeHUil, TaKk cKa3aTh, ¢ HU3MUecKuM ykioHoM. He-
KOoTOpbIe (u3mueckue dPPEeKTHI, BXOAMNE B ATY TaOIHUILy, MOTYT OKa3aThCs HE3HAKOMBIMH WJIH IUIOXO 3HAKO-
MbIMH. Torza, MoIydnB MOACKA3Ky TaOMHIBL, CIEAyeT 0OpaTHThCS K «YKazaTemo ¢u3ndeckux 3¢ dexrony». Pa-
6oTa Hax TakuM «YKazarenem» Obuta Hayata B 1968 r. OOmecTBeHHOI JabopaTopueil METOINKN H300peTarelib-
ctBa npu llentpansrom CoBere BOUP. C 1971 1. «Yka3aTenb» UCIOJB3YETCs Ha 3aHATUSIX B OOIIECTBEHHBIX
IIKOJIaX, N300pEeTaTeIbCKOr0 TBOPUYECTBA M Ha M300peTaTeNIbCKUX ceMuHapax. B «Ykazarene» 1o kaxaomy a¢-
(eKTy IpuBeNeHbl KpaTKoe OINHMCaHue, CBEIEHUsT 00 M300peTaTelibCKOM MPUMEHEHUH, MPUMEPhl H300peTeHNH,
OCHOBAHHBIX Ha JaHHOM 3¢ ¢ekTe, 1 cucok iureparypsl. OcoOOEHHO BaXKHBI IIPUMEPHI H300PETCHU - OHHU T03-
BOJISIFOT Cpa3y OLEHUTh BO3MOXXHOCTH TOT'O MJIM HHOTO 3(p(heKTa U CTETICHb CIOXHOCTH P3N,

B HekoTopsIx 3aauax mpocToi (B (U3NUECKOM CMBICIIE) OTBET OKA3bIBACTCS HACTOJIBKO HEOOBIYHBIM, YTO
3Ta HEOOBIYHOCTh MEIIAET 3aMETUTh €r0 M MIPUHATH. B 9THX ciydasx momoraer TalJivia THIIOBBIX IPUEMOB; OHa
npusenena B [13]. Ilpu cocrtaBieHuH 3TOW TaOIMIBI M3 OYEHb OOJIBIIOrO MacCHBa MAaTEeHTHOH WH(opManuu
06110 0TOOpaHo cBbime 40 THIC. MTATEHTOB U ABTOPCKUX CBHUJIETENILCTB, OTHOCSIIUXCS K N300PETEHUAM HE HIDKE
TPETHETO YPOBHS. AHAIN3 3THX U300PETEHMI MO3BOJII BBIACIUTh HAHOOJIEE JaCTO BCTPEUYAIONIMECS IIPUEMBI U
MIPUEMBI, BCTpEYAIOIINECS PEAKO, HO BCET/a JAIONINE OYCHb CIIIBHBIE PELICHHs. DTH JIBa BHIA IMPHEMOB U BO-
mm B Tabmuiy. O camux mpueMax Oyzer mojapoOHO paccKa3aHO B CIEMYIOIIMX IJIaBaX. 3/1€Ch JK€ HMPHUBEAEM
TOJIBKO OJIMH NPHMED.

3anava 26

IIpu rupparanuy oyiepMHOB HCIONB3YIOT B KadecTBE KaTaau3aTopa (ochOpHOKHCIOTHBIA KaTaln3aTop
(ABYOKHCH KpeMHUS, IPOMTUTaHHYIO opTohochopHOi KicTaoToMH). UToO KaTannzaTop ObUT CENEKTHBEH (CIierua-
JIM3UPOBaH, J1aBajl OJHY HYXKHYIO PEaKkIWIO W HE JaBajl MOOOYHBIX PEaKIHii), ero HeoOXOANMO TIPH M3TOTOBIC-
HHUHM HarpeBaTh. Ho ONBITHI IOKa3aJIy, 4To MpY HarpeBaHHUH (Iaxe KpaTkoBpeMeHHOM) Bbime 250° C B karanusa-
TOpE TOSIBISIFOTCSL PACTBOPUMBIE CHIIMKO(Ooc(haThl, OHU BBHIMBIBAIOTCS U KaTaJM3aTOp TEPseT aKTUBHOCThH. Kak
OBITH?

Yuratens, ey OH JaJleK OT XMMHUH, He JOJDKHA CMYIIAaTh XUMHUUYECcKas creruduka 1ol 3agaun. [1oHATH
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CYTb 3aJjauu HETpyIHO. FiMeeTcst HeKoe BELIECTBO, YCKOPSIOIee HyKHYI0 peakiuto. K coxaneHuro, OHO ycKopsi-
€T 1 HEHY)KHBIE PEaKIIH, YTO BEAET K ITOTEPE CHIPhsL. UTOOBI BEIIECTBO YCKOPSUIO TOJIBKO HY)KHYIO PEAKLIUIO, €T0
HaJl0 CWJIbHO HarpeTb. Ho Torna BemecTBo BooOIIE HcUe3aeT, pacianacTes.

3amada 26 paccMaTpHBaIaCh Y)KE ITOCIIE COCTABIICHUS TAaOINIBI - AJIs €¢ POBEPKU. TeXHHIecKoe MPOTHBO-
peure: Temiieparypa npokaiuBaHus (crpoka 17 B Tabnuie) u norepu Bemectsa (kosonka 23). Ipuemsr: 21, 36,
29, 31. nu Temnepatypa - motepu Bpemenu (kosioHka 25). [Ipuemsr: 35, 28, 21, 18. IToBTopsiercst mpuem 21
-TIPUHIIMIT IPOCKOKA: BECTH TpoIecc Ha OOJbIoN ckopocTH. HarpeBarhb - HO ObICTPO, CUIIBHO. JleiicTBUTENBHO,
mo mareHTy CIIIA Ne 3330313 mpeamnaraercst «IipOCKOYHTEY OMACHBIA HHTEPBAII TEMIEPATyp M BECTH IPOKAIH-
Banue npu temneparype 700-1100°C. Kartanuzarop TepsieT akTUBHOCTb yxke npu 350°, mo3ToMy HIesl «Harpeem
ero emie OoJbIIe» JONITOe BpEeMsl HUKOMY HE NpUXouia B roioBy. Harpesaem Ha 350° - TepsieTcst akTHBHOCTb,
Ha 500° - coBcem 110Xo0... M Bce. KTo Mor moaymars, uto ¢ 700° cHoBa HaunHaetcsi Oe3omnacHast 30Ha? HyxeH
OBUT BCEro OJIMH OIIBIT: MpoKaUTh Katanu3arop 10 1000°. Ho 310 ka3anoch HellenbiM, HEHY)KHBIM. ..

Tabnuiia THMOBBIX MPHEMOB, BOIUIOIIAIOIIAS OMBIT HECKOJIIBKUX IIOKOJICHUH M300peTaTesnield, He IpUAepKu-
BAaCTCs «3J[PaBOr0 CMBICIIay. B Hell 3aokeHa NpUCYIasi TBOPUECTBY «IUKOCTHY» MBIIILICHHS.

3AAUM

IIpuBeneHs! mecTh 3aqad, Ha KOTOPBIX MOXHO HOTpeHupoBatbes B npuMeHeHnn APU3. HyxHo crnenath
3aMMCcy PelIeHus dTUX 3a1ad ¢ 1mrara 2.2 mo mar 4.2. OueHuBaTh MOJTYYeHHbIE PEeIIeHHsI TIOKa CIeAyeT He 10 KO-
HEYHOMY OTBETY, a TOJIBKO IT0 TOYHOCTH BBIIIOJHEHUS IaroB. Eciu BB @) HEe HAPYIIWIIN AEBATH MIPAaBUI, OTHOCS-
mmxcs K maram 2.2, 3.1, 3.2 u 3.4; 6) ycrpaHmm (u3nIecKoe IMPOTUBOPEUHNE U B) IIPU ATOM HE BBEIH TPOMO3I-
KHX YCTPOWCTB, MEXaHM3MOB, MAIlIUH U, CIIEA0BATENbHO, He caumkom orouun oT MKP, To Bce B mopsiake, Tpe-
HUPOBKY MOXHO CUHTATh YCIIEUIHOI.

ITo mpuBbIuke y Bac OyayT BOZHHUKATh pa3lUdHbIC BAPHAHTHI OTBETOB. («A €ClU clienaTh Tak?..») 3aluImTe
9TH OTBETHI Ha OTAEIBHOM JIUCTE (IIOTOM €r0 MOXKHO BBIOPOCHTH) M BEPHUTECh K aHAIM3Y 3amayd. MrTak, Bce
BHHMaHHME - Ha TOYHOE BBINOJIHEHHE maros. CIIOKOHHO HAWTE Ty/a, KyJa HallpaBiIsgeTe Bac JIOTHUKA aHAIN3a.

3amayga 27

Yacto BO3HHMKaeT HEOOXOIMMOCTh HM3MEPUTHh HAaKJIOH CTPOWUTENBHBIX KOHCTPYKIMH, 4YacTed KPYIHBIX
CTaHKOB U T. A. i1 3TOTO HCIIONB3YIOT HAKIIOHOMED, paboyasi 4acTh KOTOPOT'O MPEJCTaBIsIET COO0M MasTHUK CO
CTpenKkoi Ha KoHIle. TOYHOCTh TAaKOrO HAKJIOHOMEpa 3aBUCHT OT €ro JJMHBL 4eM JJIMHHEe MAasTHUK, TeM
GoJpIIe IMHEHHOE OTKJIOHEHHE CTPEIIKU MPH OJHOM M TOM K€ HakioHe. OHaKO HAKJIOHOMEp UTHHON HECKOJb-
KO METPOB HEYHOOEH, TPOMO3I0K (MAsITHHUK 005S3aTeIFHO JODKEH HaXOAUTHCS B JKECTKOM KOpITyce, COOpHO-pa3-
OOpHBIC KOHCTPYKLUH HEAOIYCTHMBI). HempremneMbl 1 KOHCTPYKIUH C 3€pKalaMH U ONTHYeCKnM TydoM. Ha-
KJIOHOMEp JTOJKEH OCTAThCS MMPOCTBIM, HO COUETATh TOYHOCTh U KOMIIAKTHOCTE.

3amaya 28

Ilex m3roraBnMBaeT MeTAIIMYECKHUE IOJIbIe KOHYCH. Pa3zMepbl KOHYCOB pa3HbIE, 3TO HE MMEeT 3HAuEHUs
st 3apaun. Ho ans onpenenenHocty mpuMeM: Beicota 1000 MM, auamerp HbkHero ocHoBaHust 700 mm, mua-
MeTp BepxHero ocHoBaHusA 400 MM, TommuHa creHOK 30 MM. [Tocie M3roTOBIEHUS HYXKHO MPOBEPUTH Pa3MEPHI
n (opMy BHYTpEHHEH IMMOBEPXHOCTH KOHYyca. JIJIst 3TOro BHYTPh KOHYCA MOOYEPEAHO BCTABISIOT HIAOIOHBI (71
Ka)XJJOTO IPOBEPSEMOTO CedeHUs! MMeeTcsi cBoil mabmnon). Korna malinoH ycTaHOBICH, MOXHO 3aMETHTH (Ha-
OJtto/1as1 Ha MTPOCBET) OTKJIOHEHMS OT 3aJaHHON (pOpMBI M pa3MepoB.

UYem OoJplie mabiIoHOB, TeM TO4YHee npoBepka. Ho kaxiplid 3amep TpeOyeT MHOTO BPEMEHH M TpyJa.
[TosToMy YeM MeHbIle MabIoOHOB, TeM ObICcTpee U mpolie npoBepka. Kak ObITh?

3amayga 29

Jnst cbeMKH MynbT(rIIbMa H3TOTaBIMBAIOT PsZl PUCYHKOB, M300paXaIOMNX (as3bl ABMKEHHS C)KHUMAEMOTo
o0bekTa. Kaxplit MeTp mieHkH - 310 52 pucynka, a ¢wisM amHoH 300 M (10 MHH 3KpaHHOTO BpEMEHH) - 3TO
15 TthICc. KaapoB. Takum 00pa3oM, HY)KHO M3TOTOBHTH CBBIIIE 15 THIC. PUCYHKOB M YJIOXKHTH UX C OOJBIIONH
TOYHOCTBIO, YTOOBI CHATOE U300PaKECHUE HE IPOKAJIO U HE MPHITaJIo.

Heo0xonumo pe3ko, B COTHH pa3, MOBBICUTH 3P PEKTUBHOCTH 3TOI Tshkenol paboTtsl. Kak ato caenats?

s mpocToThl OyaeM CYuTaTh, YTO pedb HAET O PUIbMAX ¢ KOHTYPHBIM H300paxeHneM (n3o00pakeHne 00-
Pa30BaHO TOJBKO JIMHUSIMA).

3agaua 30

Kpbllna napHuka npeacTasiseT co0oi 3acTeKNICHHYIO (MM OOTSHYTYIO IUIEHKOH) METANIMYECKYIO pamy.
IIpu moBeIIIeHNU BHEMIHEH TeMnepaTypsl (ckaxkeM, ¢ 15 1o 25°) Hamo mogHUMAaTh OJHY CTOPOHY paMbl, YTOOBI
MapHUK TIPOBETPUBAICA. A KOTJ]a TeMIIepaTypa magaeT, KphIly HaJo OITycKaThk. YTOJ MoabeMa, TomycTim, 30°.

[logarMate W OMycKaTh paMbl IMPUXOAWUTCA BPYYHYIO, a MAPHUKOB MHOTO, J]a M TEMIEpaTypa MEHSETCS
HECKOJIBKO Pa3 3a J€Hb. 3a71ada COCTOUT B TOM, YTOOBI aBTOMaTH3NPOBATH MOJHUMAHNUE - OIycKaHue pambl. Cra-
BUTh Ha Ka&XXJIOM MapHUKE 3JIEKTPOIPHUBOJ C TEMIEPATYPHBIM JATUYMKOM B JaHHOM CITydae HEMOIMYCTUMO CJI0KHO
u noporo. Pemenne nomkHo ObITE OoJiee IpocToe.

3agava 31

B npounsIii, repMeTHUECKH 3aKpBIBaeMbIi MeTaiuTnuecKuil cocyn knagyT 30-40 kyOukoB (pa3HbIe CIUIABBI)
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U 3aMOJIHAIOT COCYJ[ arpEeCCHBHOM KHIKOCTHIO. VIAyT UCHBITaHUS, I€7h KOTOPBIX - BBIACHHTH, KaK JCHCTBYET
arpecCHBHasH XKHKOCTh Ha TIOBEPXHOCTh KyOUKOB B YCIIOBHUSIX BHICOKHX TEMIIEPATYP, a HHOT/IA M BHICOKHUX JIaBlie-
uuid. K coxaneHuro, arpeccuBHast ®HIKOCTh JCHCTBYET U HA CTEHKM caMOi Kamepbl. [103TOMYy CTEHKH MpUXO-
TUTCS AETaTh U3 TOPOTOCTOAIICeTo OaroponHoro Metamia. Kak o0oitu 3To 3arpynHeHue?

3anaua 32

B peakTope HaXxoAUTCs CMECh PACTBOPOB KHUCIIOT; PEXKUM pabOTHI (TeMiepaTypa, AaBjICHUE, KOHIICHTPAIUs
KHCJIOT) TIOCTOSIHHO MeHsieTcss. Hy)kKHO ompenenuTh MOMEHT Hadajia KureHust. HermocpencTBeHHOE HaOJF0ICHHE
HEBO3MOXKHO. TeopeTnvecKd BBIYMCIUTH TEMIIEPATypy KHIICHHs TOXE HENb3sl M3-32 HEMOCTOSIHCTBA PEXKUMA.
Kaxk ObITB?
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TAJTAHT/IMBOE MBILIJIEHHUE: YUTO 2TO TA-
KOE?

MOJAEJMPOBAHHUE C IOMOIIbIO «<MAJIEHBKHUX YEJIOBEYKOB»

C xaxnoil HOBOM Momudukanueil aerepMuHHpoBaHHOCTH miaroB APU3 Bospacraer. YcunmBaeTcs u MH-
¢dopmarnmonHoe obecrieuenne. Tem He MmeHee APM3 He oTMeHseT HEOOXOAUMOCTH JyMaTh, OH JINIIb YIPABIISET
MIPOLIECCOM MBIIIIEHHS, IPEJOXPaHssl OT OLIMOOK M 3aCTaBIISs COBEPIIATh HEOOBIUHBIE (KTAITAaHTIIMBBIC)) MBICIIU-
TEJIbHBIE OTIepPaIINH.

CylIecTBYIOT O4Y€Hb MOJPOOHBIC HACTABIICHHUS 110 YNPABICHUIO CAMOJIETaMH M HE MEHee MoJpoOHbIe Ha-
CTaBJICHHS 110 XUPYPTHUECKUM OMepalsiM. MOXKHO BBIYYHTb 3TH HACTABJICHUS, HO 3TOTO MaJIo, YTOObI CTaTh M-
J0TOM MM XupyproM. Kpome 3HaHMS HacTaBIEHUH, Hy)KHa NMPAKTHKa, HY)KHBI BEIPAOOTaHHBIC Ha TMPAKTHUKE Ha-
BBIKU. [103TOMy B OOIIECTBEHHBIX IIKOJIAX N300pETaTENbCKOTO TBOpUECTBA IUTaHupyeTcs: Ha ocHoBe APU3 mpu-
MepHO 100 yueb. gacos 3anatuii B ayauropun 1 200 4. Ha BEIOJHCHHUE TOMAITHAX 33 JaHHN.

Ha mepBBIX mopax Hepeaku o4eHb rpyOble OIIMOKH, OOYCIIOBICHHBIE CAMBIM DJIEMEHTApHBIM HEYMEHHEM
OpPraHM30BaHHO MbICAHTH. Hampumep, kak pemraror 3aaa4uy 31? Uerbipe ueoBeKka W3 MATH B Hadaie 0Oy4eHUs
YKa3bIBAIOT B Ka4eCTBE KOH(MIMKTYIOIIEH Mapbl arpecCHBHYIO XHIKOCTb U CTEHKH Kamepsl. M3menus (KyOuku
CIUTIaBOB), [T 00pabOTKH KOTOPHIX CYIIECTBYET TEXHHUYECKAS CHCTEMa «COCYA - )KUIKOCTh - KyOHKI», HE IOIIa-
JIAaf0T B KOH(UIMKTYIOLIYIO Hapy M, CleloBaTeIbHO, B MOJENb 3a/laud. B pe3ynbraTe ckpoMHast 3a1ada o0 odpa-
00TKe KyOMKOB 3aMEHsIeTCSI HaMHOTO 0oJiee CIIOXHOW NMpOoOJIeMOH COXpaHEHHs JII000H arpecCMBHON >KUIKOCTH
(mpuTOM TOpstYel) B cocyie M3 OOBIKHOBEHHOro Merayuia. Takas 3ajada, pa3yMeercs, JOCTOHHA BCSYECKOTO
BHHMMaHUA, HA HEC HE JKAJIKO MOTPATUTH U T'OABIL. Pemenne HO)IO6HI)IX 3a1a4 O6BI‘-IHO Tpe6yeT W3MEHEHHUs BCen
HAJICUCTEMBI, B KOTOPYIO BXOAUT paccMaTpuBaeMasl cucrema. Jleranusarys, mpoBepka U BHEAPEHHE HOBBIX UACH
TpeOYIOT B 3THX CIyJasX OTPOMHOM 10 00beMy paboThl. [Ipexae yem MOCBATHTE ATOMY TOABI (2 MOKET OBITh, U
BCIO JKH3Hb), II€II€CO00pa3HO NOTPATUTh IIATh MUHYT Ha pelIeHne OoJiee MPOCTOH, HO TOXKE HY)KHOM 3aaun: KakK
BCE-TaKkM OBITh C KyOukamu?..

Ecnu B kauecTBe KOHMIMKTYIONIEH TaphI B3SITHI «KYOUK-)KHJIKOCTb», KaMepa He NonagaeT B MOJIEIb 3a/1a4H.
Ha nepBblIii B3MIISI/L, 3TO YTSDKENSET YCIOBHS: Pa3 JIeJIo He B CTEHKaX KaMepbl, OHU MOT'YT OBITh JIt00bIe (MX Aaxe
MOJKET BOOOIIE He ObITh!); MPUAETCS UCKATh PElIeHUE, P KOTOPOM XPaHEHHE arpeCCUBHOM JKUIKOCTH BOOOIIE
HE 3aBUCHT OT CTEHOK cocyaa... Kak 00bIYHO, MHIMOE yTsDKENeHNE (DaKTHYECKH 03HAYaeT YIpoIieHne 3a1adu. B
caMoM Jielie, B YeM KOH(QJIMKT Terepb, KOT/la OCTajlach Hapa «KyOHK-XHIKOCTBY», a «KaMepay oKa3ajach «BHE
urps»? B arpeccuBHOM neficTBum xuakocti? Ho Benb B 3TOH mape XUAKOCTh 00s13aHa OBITh arpecCHBHOM - 3TO
ee ToJsie3Hoe (M TOJIBKO moJie3Hoe!) kayecTBo... KOH(IMKT Teneps B TOM, 4TO JKHJKOCTh HE OyIET JepiKaThCs
(6e3 xamepsl) y kyouka. OHa IPOCTO-HAMPOCTO Pa30JbeTcs, BBUIBETCS, yTeueT. Kak cienarh, 4ToObI JKUIKOCTD,
HE Pa3IiIach, a HAIEKHO Jeprkaiack y Kyouka? Hamute ee BHyTpb KyOHKa - OTBET €IMHCTBEHHBII U JOCTATOYHO
OUYEBUIHBIN. | paBUTAIMOHHOE TIOJIE JCUCTBYET HA KUAKOCTD, HO 3TO NISHCTBUE HE TepeaeTcs Ha KyOHK ¥ ITO3TO-
MY XHIKOCTh U KyOHWK He B3aMMOJEUCTBYIOT (MexaHudeckn). [Ipocreiimas 3agadya Ha ITOCTPOMKY BETIONS: ITyCTh
IpaBUTAllMOHHOE T10JI€ IEUCTBYET HA KUAKOCTh, a Ta IIEPEAACT 3TO AeHCTBUE KYOUKY. 3aMEHHTh KyOUKH «cTaKa-
HaMmuy (TOJIBIMHM KyOMKaMH) - TIepBasi ujies, KOTopasi IPUXOIMT B TOJIOBY, €CJIM B MOJIEIIH 3a]a4M B3SIThI KYOUK U
XKHJIKOCTh, & HE KUAKOCTh U Kamepa. CTeHKa ecTh (CTeHKa KyOHMKa) U CTEHKH HeT (CTEeHKH KaMephl) - OTIMYHOe
ycTpaHeHHe (PU3NUECKOTo NMPOTHBOpeuns. Takoe peleHne 3aBeIoMO HE HaJJ0 IPOBEPATH - OHO aOCOIIOTHO SICHO
U HaJeKHO, 37€Ch HE Hy)XHAa KOHCTPYKTOPCKas pa3paboTKa, HET MpoOJieMbl BHEAPEHUS. A YTOOBI TOMYyINUTH 3TO
pelieHne, Hy)XHO BCETO-HAaBCETO BBITOJIHUTH MIPsMOE U mpoctoe npennucanne APY3: B koH(UKTYIOIIEH Mape
JIOJDKHBI OBITH M3/IENIME M HENOCPE/ICTBEHHO ACHCTBYIOIIMI Ha HETO 3JIEMEHT cHcTeMbl. Wi (kak B 3amaude o
MOJIHUEOTBO/IE) MO’KHO PaCCMOTPETh KOH(IMKT MEXKIy IBYMS MapaMH: «KyOUK-KHIKOCTBY» U OKHAKOCTh-KaMe-
pa». UKP: oTcyTcTByromast )KUAKOCTh caMa He JCHCTBYET Ha KaMepy, COXPaHss CIIOCOOHOCTh JCHCTBOBATH HA
oOpazen. 31mech MyTh K PEMICHUIO elIe Kopode, KO0 ¢ caMoro Havaia MPHUHATO, 9TO KUAKOCTh OTCyTCTBYeT. Cpa-
3y BO3HHKAET YETKOE MMPOTHUBOPEYHE: KUAKOCTD eCTh (IS KyOWKa) W *KHUIKOCTH HeT (11t kKamepsl). [1o ycrmoBusm
3a7a4M pa3leNuTh KOH(MIMKTYIOIINE CBOWCTBAa BO BPEMEHH HENb3s (KUAKOCTh JOJDKHA HENPEpPBIBHO NEHCTBO-
BaTh Ha o0pasell), OCTaeTCsl OZJHA BO3MOXKHOCTb: Pa3/IeINTh KOH(IIMKTYIOIINE CBOMCTBA B IPOCTPAHCTBE - JKHUI-
KOCTB €CTh TaM, I/ie KyOUK, U )KHJIKOCTH HET TaM, TJe Kamepa.

Texct APU3-77 Bxio4aeT AEBATh MPOCTHIX MPAaBHUJI, HO HAYYUTHCS BBIIOJIHATH 3TH IPaBHUia, YBBI, HE TaK
npocro. CHavasna npaBmwia He 3aMEYaroT, «IIPOITYCKAIOT», IOTOM MX HAYMHAIOT HEBEPHO NPUMEHSTH U JIUIIb T0-
CTETIeHHO, T/Ie-TO Ha BTOPOU COTHE 3aad BeIpabaThIBacTCs yMeHUE yBepeHHO padorats ¢ APU3. Jlro6oe 00Oyde-
HHE TPYJHO, HO OOyYeHHEe OPraHW30BAHHOCTH MBIIUICHHS IIPU PEIICHUH TBOPYECKUX 3ajad TPYAHO BJIIBOWHE.
Ecnu nate 3amady Ha BIYMCIIEHHE 00beMa KOHYCa, YEIOBEK MOYKET HEBEPHO 3arucarh GOpMyIry, HEBEPHO Iepe-
MHOHTB YHCJIa, HO HUKOT/Ia HE CKaXET, JaXe HEe 3arisHyB Ha IUQphl: «O0beM KOHyca? A YTO €CJIM OH paBeH S5
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cm® mim 3 M*? B kakoli UBET okparieH KoHyc? A MOXET ObITh, JIEJI0 COBCEM He B KOHyce? JlapaiiTe Jydiue BbI-
YHCIIUM BEC KaKOW-HNOy b momycgepsl...» [Ipu pemennn n300peTaTenbCcKux 3a/1ad TAKUE (IHPY3ThD» Ha3bIBAIOT-
Cs1 (ITOMCKOM PEIICHUS U HUKOTO HE CMYIIAOT. ..

EcTh MHOTO TOHKHX MEXaHH3MOB pELICHUs, KOTOPBIE CETOJHS elle Helb3sl c(hOpMyIHpOBaTh B BHIE IPO-
cThIX IpaBui. OHU MOKa He BKIIIOYEHBI B TeKCT APU3, HO UX MOXHO «BCTPOUTHY MO YCMOTPEHHUIO IIpernoiaBare-
JIs1, KOT/1a 00y4aroIyecs: IPUBBIKHYT BECTH aHAJM3, HE OOpBIBas €ro rjie-To B CepeliHe U3BEUHBIM: «A YTO €CIIH
caemnarthb Tak?..»

Kaxk mbI ysxe roBopuim, I'op/ioH, co3aBasi CHHEKTHKY, JOTIOIHIII MO3TOBOM ITYPM YETHIPbMS BUJAMH aHa-
JIOTWH, B TOM YHCIIE IMIIATHEH - TMIHON aHaoruel. CyIIHOCTh 3TOTO MIPHEMa 3aKII0YaeTcs B TOM, UTO YEJTOBEK,
penIaonumil 3a1ady, «BXOJUT» B 00pa3 COBEPUICHCTBYEMOTO 0OBEKTA U CTapaeTcs OCYIIECTBUTh Tpedyemoe 3a-
Jadedt neiicteue. Ecnu mpu 3ToM ynaercs HallTH KaKOW-TO MOAXOM, KaKyl0-TO HOBYIO MIIEI0, PEIIEHHUE «IIepeBO-
JIITCS» HA TEXHUYECKHH s3bIK. «CyTh 3MIaTHH,- TOBOPUT JIK. JIMKCOH, - COCTOMT B TOM, YTOOBI «CTaThb» AeTa-
JIBIO0 U TIOCMOTPETH C €€ TIO3HIIUU U C €€ TOYKU 3PEHUsI, YTO MOXKHO caenarby [9, c. 45]. Hanee JIx. JlukcoH yka-
3BIBAET, YTO 3TOT METOJ] OUCHb MOJIE3€H JJIsl TOTYUCHHUS HOBBIX HICH.

[IpakTHKa NPUMEHEHNUS SMITATHH TIPH PELICHHH YI€OHBIX U MPOM3BOJCTBCHHBIX 33124 ITOKA3bIBAET, YTO M-
naTus JeWCTBUTENBHO HHOT/IA ObIBaeT nosie3Ha. Ho nHora ona ObiBaeT 1 oueHs BpenHa. [louemy?

OtoxaecTBiIsiA cedsl ¢ TOW MM MHOM MalMHOM (MJIM ee 4acThi0) U paccMaTpHUBasl €e BO3MOXKHBIE U3MEHE-
HUsI, U300peTaTeNb HEBOJILHO OTOMPAET T, KOTOPbIE IPUEMIIEMBI sl YETIOBEKa, U 0TOPAChIBAaeT HEPHEMIIEMbIe
JUTA 9eJI0BEYECKOTO OpraHu3Ma, HallpuMep paspezaHue, ApoOsieHne, PACTBOPEHUE B KUCIOTE U T. 1.

HenenmumocTs 4enoBeYeCKOro OpraHM3Ma MEIIAeT YCHENIHO IMPHMEHSTh SMIIATHIO MIPU PEIICHUH MHOTHX
3a1a4, MoJ00HBIX, HATIPUMeEP, 3amadam 23-25.

Henocrarkn smMmaTuy ycTpaHeHbl B MOJICIIMPOBAHUHN C ITIOMOIIBIO MaJIeHbKUX 4YenoBeukoB (MMU) - merto-
ne, koropblii npumensiercst B APM3. CyTb ero coctout B TOM, 4TOOBI IIPEACTaBUTH OOBEKT B BUJIE MHOXECTBA
(«TONTIBI») MaJICHBKUX YEJIOBEYKOB. Takas MOZIETIb COXpaHsAeT JOCTOMHCTBA SMIATUH (HAIJISIHOCTh, IPOCTOTA) U
HE UMeeT NPUCYIIUX € HEAOCTaTKOB.

B ncropun Hayku M3BECTHBI Cilydad, KOT/1a CTUXUHHO MPUMEHSUIOCH HEYTO noxoxee Ha MMU. JBa Takux
ciryqast ocobeHHo nHTepecHs!. [lepBblii - oTkpriTHE Kekyne cTpykTypHO# popmyisr 6eH30:71a.

«OnHaxnel BedyepoM Oynyun B JIoHmoHe, - pacckasbiBaeT Kekyie, - s cuzien B OMHHOYCE M pa3IyMbIBall O
TOM, KakUM 00pa3oM MOXXHO n300pa3uth Mojekyny 6enzona  Cg Hg B Buse cTpyKTypHOI (OpMyIIbI, OTBEYaIO-
1iel cBoicTBam OeHzouia. B 3T0 BpeMs s yBUzel KIIETKY ¢ 00€3bsiHaMH, KOTOPBIE JIOBUIIU APYT APYTa, TO CXBAThI-
BasICh MEXAy COOOM, TO OIATh PacUEIUIIACh, U OJUH pa3 CXBAaTHWIHCh TAKHM OOpa3oM. YTO COCTABMIIM KOJBIIO.
Kaxnmas ogHO# 3amHeil pyKo AepiKaiach 3a KIIETKY, a CIIEAYIOIIas IeprKajlach 3a JPYTYI0 ee 3aJHI00 pyKy o0eu-
MH NEepEeHUMH, XBOCTAMH K€ OHU BECEIO Pa3MaxHMBAJM IO BO3AyXy. TakuM oOpa3om, IATh 00€3bsH, CXBaTHB-
IINCh, 00pa30BaN KPYT, M y MEHS Cpa3y ke OJIECHYIa B IOJI0OBE MBICIIB: BOT H300pakeHHe OeH3oua. Tak BO3HUK-
Jla BBIIETIpUBEZEHHAss GpopMyIa, OHAa HaM OOBSCHAET NPOYHOCTh OEH30JILHOTO Koyblay (IMT. 1o [7. 1. 2, ¢.80-
81]).

Bropoii ciryuaii eme Oonee n3BeCTeH. DTO MBICICHHBIN 3KCIIepUMeHT MakcBesuia mpu pa3paboTke UM JH-
HaMUYECKOH TEOpPHH Ta30B. B 3TOM MBICIICHHOM OIBITE OBLTH [JBa COCYAA C ra3aMu IPH OJUHAKOBOM TeMIIepary-
pe. MakcBesia HHTEpECOBaI BOIIPOC, KAK CHEaTh, YTOOBI B OZTHOM COCYZAE OKa3aJIMCh OBICTPHIE MOJIEKYJIHI, a B
Jpyrom MeaseHHsle. [TockosbKy TeMmeparypa ra3oB OJJMHAKOBa. CaMH TI0 ce0e MOJICKYIIbI He Pa3JessITCs: B KaX-
JIOM cocyJie B JII000i MOMEHT BpEMEHH OYJIET OIPEAEIEHHOE YNCIIO OBICTPHIX U MEAJICHHBIX MOJIEKYJ. MakcBesn
MBICJIEHHO COEJMHUII COCY/bI TPYOKOM ¢ JIBepliel, KOTOPYIO OTKPBIBAIN U 3aKPBIBAIH «IEMOHBI» - (paHTacTHye-
CKHE CylIecTBa NMPHUMEPHO MOJIEKYJSIPHBIX pa3MepoB. J[eMOHBI MPOIyCKalld W3 OJHOTO cocyla B Ipyrou ObI-
CTpBIE YACTHIIBI M 3aKPBIBAIIM ABEPILY IIEPE]] MAICHBKUMH YaCTHUI[AMH.

a‘) Z . 0)

Puc. 1.

36



JIBa 3TH ciydasi HHTEPECHBI, IIPEXKIE BCETO TEM, YTO OOBSICHAIOT, mouyeMy B MMUY B3STHl HMEHHO MaJleHb-
KH€ 4EJIOBEUKH, a He, HallpUMep, MIApUKH WM MUKPOOBI. sl MOJETMPOBaHUS HYKHO, YTOOBI MaJICHbKHE YaCTH-
(6l BUJICNH, [TOHUMaJN, MOTJIM AEHCTBOBaTh. DTH TPeOOBAHMUS €CTECTBEHHEE BCETO ACCOLMUPYIOTCS C UeIOBe-
KOM: y HEro ecThb Ila3a, Mo3r, pyku. [Ipumensss MMU, uzo0perarens UCHOIb3YET 3MIATHIO HA MUKPOYPOBHE.
CoxpaHeHa cuIbHas CTOPOHA 3MIIATUU U HET NMPUCYLIUX el HETOCTaTKOB.

Onu3zonsl ¢ Kexyne n MakcBeuioM ONMCHIBAJICh MHOTHMHU aBTOpaMu. Ho HUKTO He CBSA3BIBAN UX BMECTE U
He 33[yMbIBAJICS HaJl BOIIPOCOM: BOT JIBa CIIy4as B pa3HBIX OTpacisAX HAyKH, IOYeMy OBl HE MPEBPATHTh ATH CIIY-
Jau B METOJ, UCIIOIb3YyeMBbIi co3HaTesnsHO? McTopuio ¢ Kekyne 00bI9HO MPUBOAMIN, YTOOBI TIOTOBOPHUTH O POIIH
CIlyqaifHOCTH B HayKe M M300peTraTenscTBe. A U3 ombiTa MakcBesia Aenany 1 6€3 Toro O4eBHIHbIA BBIBOJ, UTO
Y4EHOMY HY)KHO BOOOpakKEHHE...

TexHuka npuMeHeHus Meroga MMY cBoauTCS K CIeIyIOMUM ONEepaLusiM:

- Ha mare 3.3 Hajo BBIAEIHUTH YacTh 00BEKTa, KOTOpas HE MOXKET BBINOJIHUTH TPEOOBaHMUS, yKa3aHHbIC Ha
mrare 3.2, ¥ IpeACTaBUTh 3Ty YacTh B BUJIE MAJICHHKHUX YEIIOBEYKOB,

- HaJI0 Pa3ZIeINTh YEJIOBSUKOB Ha IPYIIEL, AEHCTBYIOIIHE (TTEpEeMEIIAI0IINECS) IT0 YCIOBHAM 3aJaul;

- TTOJYYCHHYIO MOZENb HaJl0 PACCMOTPETH U MEPECTPOUTH TaK, YTOOBI BBITOIHINCH KOHQIUKTYIOMNE JeH-
CTBHSL.

Harpumep, B 3agade 24 pucyHOK K mary 3.3 oObIYHO BBIIVISIIUT Tak, Kak [IOKa3aHO Ha puc. 1, a: BelaeieH
BHEIIHUH CJI0H Kpyra, KOTOPBIH 10 CTPYKType HUUEM He OTJIMYaeTCs OT LeHTpallbHOM YacTu kpyra. Ha puc. 1, 6
IIOKa3aH TOT )K€ PUCYHOK, HO CAEJIaHHBIN ¢ ucnosnb3oBanueM MMU. ManeHbkue 4e0BeUKy, COIPUKACAIOIINECS
¢ 00pabaTeIBaeMO MOBEPXHOCTHIO, YAAIAIOT YaCTHIIBI METAIUIA,  APYTHE YEIOBEUKH MPUACPKHUBAIOT «PaOOTHH-
KOB», HE J]aBasi UM BBIIECTETh U3 KPYra, yIacThb, ObITh OTOPOIIEHHBIMU. MeHseTcst TIyOrHa BIIaJHHBI - COOTBET-
CTBEHHO IIEPECTPanBarOTCs YeJIoBeuku. PaccMaTprBast JIeBBIM PUCYHOK, HE TaK MPOCTO MPUITH K BBIBOY O HE0O-
XO/IMMOCTH Ppa3/ipoOUTh HapY)KHYIO YacTh Ha «3epHay», ClIeJIaB 3TH 3€PHA IMOBIKHBIMU U B TO YK€ BPEMSI «IICILIs-
omuMucs» 3a Kpyr. IIpaBelil pUCyHOK IPUBOJUT K 3TOU UAEE.

Onnaxasl Ha cemuHape mo TPU3 coymarensm Obuta mpenjioxkeHa 3aiada 00 YBETMUYEHUH CKOPOCTH JIBH-
JKEHUSI JIEJOKOJIA: TIOBBICUTH CKOPOCTB 3a CUET YBEIMYEHUSI MOIIHOCTH JBUTATENEH HEIb35; COBPEMEHHBIE JIENO-
KOJIBI HACTOJIBKO «3aIlOJIHEHBD) IBUTATENSIMH, YTO ITOYTH HE HECYT MOJIC3HOH HArpy3KkH (IOAPOOHBIE YCIIOBHUS 3a-
Jladu ¥ 3amuch pemenns mo APU3, eum. [13, c. 179-188]).
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CHavana 3a/1aqy peuaiy, UCroib3ysa sMnaTtuio. OIUH U3 cIyIiaTeneil, BXHUBasACh B «00pa3 JIeTOKOJIay, COo-
CPEOTOUCHHO XOAWII IO KOMHATE, a TOTOM IOOMLIEN K CTOIY «ITO - JIEH, - CKa3all CIyIIaTenb. - A s - JIEIOKOL.
51 xody mpoiTH CKBO3b JIEA, HO JI€I MEHs HE IpoITycKaeT... ». OH JaBWII Ha «Iel», HaCKaKHBaJI HA HETo C pa3de-
ra, BpEMEHaMH HOTHU <JI€JOKOJIa» MBITAINACh IPOUTH MO CTOJIOM, HO TYJIOBHUILE TOMY MeEIIano, HHOTJa TyJIOBHU-
111€ NBITATOCH MPOWTH HaJl CTOJIOM, HO MEIIali HOTH... OTOXXAECTBUB CEO0s C JIEAOKOIIOM, CIIyIIaTelb IepeHec Ha
JIEIOKOJ HEAETMMOCTb, NMPHUCYIIYI0 YeJIOBEYECKOMY OpPraHM3My, U T€M CaMbIM YCIOXHMUI 3ajady, IMIATHs B
JTAHHOM CJTydae TOJIBKO 3aTpyAHsIa pelieHue.

Ha cnemyromem 3aHATHH TOT K€ CITyIIaTeNb pemal 3aady, Hcnoib3ys Mmerox MMU. On moomen K CToIy,
HECKOJIBKO CEKYH/I TI0yMaJl, IOTOM ¢ HEKOTOPOH pacTepsHHOCThIO ckazal: «He moHumaro, B ueM 3agadva... Eciu
sl COCTOIO U3 TOJIMBI MAIEHbKUX YEJIOBEUYKOB, BEPXHsS MOJIOBUHA TOJIMBI MPONAET HAJ CTOJIOM, HHXKHSIA - O] CTO-
joM... ITo-BuaumoMy, 3afgaya Teneps B TOM, KaK COCIUHHUTH JIBE YacCTH JIEJOKOJIA - HAJBOAHYIO U Ty, YTO HOJO
apaoM. Ilpsaercs BBeCTH Kakue-TO CTOMKH, y3KHe, OCTpbIe, OHHU JIETKO IMPOWIYT CKBO3b Jiell, He Hajlo OyneT jo-
MaTh OTPOMHYIO Maccy JbJa...»

Metog MMU emie He nccienoBad 10 KOHIIA, B HEM MHOTO 3aragodHoro. CkaxkeM, B 3a[jadaxX Ha H3MEpPEHHE
JUTMHBI BBIZICTICHHYIO YacTh 3JIEMEHTA JIydllle MPEJCTaBIsATh, HE B BUJIC CIUIOMIHON IIEPEHTH YEIOBEYKOB, a KaK
HIEpEHTy «4epe3 ogHoroy». Eme mydire, ecny 4enoBedKH pacHoIOKEHbl B BUAe TpeyronbHuka. U eme mydme -
HENpPaBUIILHBIM TPEYTOJBHUKOM (C HEpaBHBIMU WM KPUBOJHMHEHHBIME cropoHaMu). [Touemy? Tloka TyT MOXHO
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TOJBKO CTPOUTH Jloraaku. Ho nmpaBuso nencrByer...

BcemomanM xots 651 3amaay 7. HyxxHO m3MepHuTh Tiryou-

Hy peku ¢ camoiera. [lo ycrnoBusiM 3agaun BepTOJET IpHMe- A
HUTb HENb3s, BBICAJKA JIIOJEH HEAONMYCTHMA, UCIOJIb30BaTh
Kakue-HUOy/Ib CBOMCTBa paJMOBOJIH TOXE HEINb3s, IMOTOMY
YTO HET BO3MOYKHOCTH 3aKa3bIBaTh CIIEHHAILHOE 000pyI0Ba-
uue. K Tomy e 3aMepbl TIyOHHBI HA/I0 BbI- TIOJHUTH B CYIII-
HOCTH OECIIaTHO (IOITyCTHMBI TOJIBKO PAacXOAbl Ha OIUIATy
TI0JIeTa BAOJIb PEKH).

Ucnonbzyem metonq MMUY. Eute Hen3BecTHAs «u3MeEPSII-
Kay, KOTO NpUJETCs UCIOIb30BaTh, OPOCUB UM HAIIPABUB 70 LA
c caMoneTp;j};mmea UMeTh hopMy HeraI:SI/IJILHOFO Tpe;)rom,- OISV
HUKA. MBICTHMBI TOJNBKO J[Ba BapHaHTa PACIOJIOXKEHUS Ma-

JEHBKUX  YeJIOBeYKOB  (puc. 2), oOpa3ylomux 3Ty Puc. 3
«U3MEPSITKY».

BepxHune ueroBeUKH JOJDKHBI OBITH JIerde BOJIbI, HIKHUE - Tshkenee. [Ipeanonoknm, 94To 3To JepeBAIKa 1
KaMHH, 00beIMHEHHBIE JIECKOH (pHC. 3); peann3oBaTh TaKOH TPEeyroNbHUK HeTpyaHo. [epessimku 4 u b coenu-
HEHBI C KAMHEM B JieckaMu, PpU4eM JUTMHBI 00eHX JIECOK 3aBEJOMO HPEBBIILAIOT TIIYyOHHY PEKH (3TO MOXHO IPO-
BEpUTH NPOOHBIM cOpocom). Uem rirybike peka, TeM MEHbIle PacCTosiHUue 4D (IepeBsIIKH He CBsI3aHbI MEXK]LY CO-
6oit). K ogHOMY U3 IOIUTaBKOB HANO MPHKPENHUTH (IS «MaciITaba») METPOBYIO pPerKy, U MOXKHO cOpachIBaTh
3TO «obopymoBaHHeY, a 3aTeM (hoTtorpadupoBaTh cBepxy. 3Hast AB u bB u m3MepuB Ha CHUMKE AB, JETKO BBI-
yucnuth Bl Pemenne ynuuTenbHO mpocToe M KpacuBoe (a. c. Ne 180815), Ilpuiitn k Hemy 0e3 MOJCKa3KH
(«COpoch Tpex YeJIOBEYKOB, NMPUKAKH MM PACIIOJIOKHUTHCS B BHJE HENPAaBUILHOTO TPEYrOJbHUKA...») OYEHb
TPYJHO, YUTATENIb CMOXKET YOEUTHCS B 3TOM, IPEIUIOKHB 331a4y CBOUM KOJUIETaM. ..

PaccmoTrpuM Temeps 3amady 8, B Hel pedb UAET 00 M3MEpeHHH paauyca NUTH(OBAIBFHOTO Kpyra, MO3TOMY
3/IECh TOXKE JODKHBI TOMOYb MAJICHPKUE YETIOBEUKH.

[InudoBaneHBI Kpyr 00pabaThIBacT AeTanb - CO NUIM(POBAHHEM, TAKUM 00pa3oM, BCEe B MOpAIKe (B OT-
nr4ne oT 3amadn 24), Benonb yxe ectb. Ho kpyr paboraer BHYTpH HWIMHIpA, M HAaJIO0 ONPEACIUTH M3MEHEHHUE
panuyca Kpyra, He BEIBOJISI HHCTPYMEHT U3 HeJp AeTaiu. 3anada kinacca 14. Pemenune (1o Tabiuie TUIIOBBIX MO-
neneii): k B, Hamo npucoennHuTh Takoe B;, koTopoe MensieT nosie I1 B 3aBucuMocTH OT cocTosiHus B; U, creno-
BaTenpHO, B,. Ecnu Ha Toper kpyra HaHEeCTH ANEKTPOIPOBOIHYIO TOJIOCKY M MPOITYCKaTh TOK, TO 10 H3MEHEHHUIO
COTIPOTHUBIICHHS] MOYKHO CYAUTH 00 N3MEHEHHH paanyca Kpyra (puc. 4).

K coxanenuro, Takas cxema He 0OecreunBacT TOYHOCTh M3MepeHU. CONpOTHBICHNE 3aBUCHT HE TOJBKO
OT JUIMHBI TTOJIOCKH, HO M OT CHJIBI IIPMKaTHs Kpyra K o0padaTsiBaeéMOl MTOBEPXHOCTH M OT COCTOSHHSI KOHTaKTa
«UeMb-Ball», U OT TeMIIepaTyphl Kpyra...

[TorpoOyem pacroioKUTh MAJICHBKUX YEIIOBCUKOB IICTTOYKOM «depe3 oqHoro» (puc. 5).

Teneps 06 u3MepeHUN pajguyca Kpyra MOXHO CyJUTh IO YHCITY UMITYJIECOB TOKA, a BEIMYMHA CAMUX HUM-
IyJIbCOB HE MUMEET 3HaueHus. Penrenne HamHOro Oozee 3¢dpdextnBHOE, yeM npeapiaymee. I1pasra, moaBecTH TOK
K K@KIOMY 4YeJIOBEUKY HE TaK MPOCTO.

Ilepeiinem k «TpeyroabHHUKY». [IpaBUIIBHBIN «TPEyroIbHUK» HUYETO HE JAET. 3aTO HENPABMWIBHBIA - 3TO
ele oHO peuieHue (puc. 6), Mpu4eM Terephb yxe 0e3 U3bSHOB: C U3MEHEHUEM painyca MEHSETCSl CKBaKHOCTh
(OTHOIIEHHE CHUTHANA K Tay3e) MPOXOIAIINX MUMIYIbCOB, 3TO MO3BOJSET MPOCTO M HAJEKHO U3MEPATH PAIHUYC
Kpyra

B meronge MMU ecthb u apyrue, He BIOJHE sICHblE XUTPOCTH. IIpuaer Bpemsi, Mbl IOWMEM JENCTBYIOLINE
3/Iech 3aKOHOMEPHOCTH, 1 MeTox BoiineT B APU3 B BuIe 0043aTeNbHBIX MAroB. Tak MOIydHIIOCk, HAIIPUMED, C
oneparopoMm PBC, koTopslil moHavary TOXke Ka3ajcs CTPAHHBIM H DK30THYECKHM.

PBC - 310 pa3mepsl, BpeMsi, CTOUMOCTb. JIro0ast TeXxHHUYecKasi CCTeMa, JaHHasl B YCIOBUSX 3aJaul, UMEET
MIPUBBIYHBIN U151 Hac 00pa3. MoyKHO, HarpuMep, yOpaTh U3 TEKCTa 3a/laukl CIOBO «IEIOKOID, HO
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ocTaHeTcs 00pa3 JeoKoIa: HeuTo «Kopabiaeobpa3zHoey, IPUMEPHO COOTBETCTBYIOIIEE 110 pa3MepaM JIeJ0KOIY,
JIEUCTBYIOIIEE IPIMEPHO B TAKOM JKE€ TEMIIE M CTOSIIEE TPUMEPHO CTOJIBKO >ke. TepMHHa yKe HET, HO 00pa3 uc-
XOJTHON CHCTEMBI COXPAaHWIICA M HECEeT CHIIBHBIN 3apsa mcuxojormdeckoil maepuuu. Llems omepatopa PBC -
TIPEOJIOJIETh ATy MHEPIHIO, CIIOMaTh HaBS3UMBBIM cTapblii 00pa3 TexHndeckoi cucremsl. Omneparop PBC Bximio-
YaeT LIECTh MBICJICHHBIX SKCIHEPHUMEHTOB, II€PEeCTpanBaroIMX ycioBus 3aaaun (mar 1.9 B texcre APU3-77).
DKCIIEpUMEHTHI MOTYT OBITh OCYILECTBIICHBI HA PAa3HBIX YPOBHSX - TYT MHOTO€ 3aBHUCHUT OT CHJIBI BOOOpaXKEHHUS,
OT XapakTepa 3aJlauil M OT APYTUX oocrosTenbcTB. OgHaKo qaxe GopMaibHOE BHIOJIHEHHUE 3THX ONepalui pes-
KO COMBAET IICUXOJIOTUYECKYIO HHEPIIMIO, CBA3aHHYIO C IPUBBIYHBIM 00Pa30M CHCTEMBI.

CTPYKTYPA TAJTAHTJIMBOI'O MBIINJIEHUSA

CuiibHOe BooOpaxkenue nosBoisieT 3ddexruBHee npuMensats orneparop PBC. Ho u npumenenue ero, B
CBOIO OYepe/ib, pa3BuBaeT BooOpakeHue. 5 yxxe He pa3 noguepkusai, 4o APW3 He npocTo opranusyer Mbliuie-
HHUE, OH OpTaHU3yeT TAJAaHTIMBOE MBIIIICHHE. YTO K€ 3TO Takoe - TaaHTINBoe MbluieHHe? CHOBa oOpaTuMcs
K 33/1a4e.

3amayga 33

Ecth karep, Ha KOTOPOM IOCTaBJICH aOCOIOTHBIN pekops ckopocTH. OH UMeeT HiealnbHyI0 GopMy, JIyd-
mue neurarenu. Kak ycraHoBuTh HOBBIH pekopa, HamHoro (Ha 100-200 kM/4) npeBbICHB MMEIOIIIECs IToKa3are-
mm?

BoobOpaxenne 00bvHOTO H300peTaTeNs MOCIYIIHO PUCYET CYIIECTBYIOMINI peKOpIHbIN KaTep. Brirouaer-
Cs1 MBICTICHHBIM 9KpaH, Ha HEM BO3HHKAET YETKOE n300pakeHne. B aToT ncxomHbIil 00pa3 BooOpakeHNne HaunHa-
€T BHOCHUTBH pa3indHble m3MeHeHus. CnalOblii m300peraTens MOAONTY PACCMATPUBAET KaXKABIH BapHaHT, AENO
UJeT MeUIEHHO. BapuaHThl (1axke mecsThIi, MATHAAUATHIN) NI HEMHOTHM OTJIMYAIOTCS OT UCXOAHOTO o0pasa.
«Moxer ObIThb, ynnuHUTE Kopiyc? Ilpunare koprycy Oonee obrexaemyro ¢opmy? IlocTaButh Gosiee MOLIHBIN
nBurarens?...» CHIbHBIN n300peTaTenb cMesiee epedrpaeT BapuaHThl: Ha MBICJICHHOM JKpaHe OBICTPO CMEHs-
I0TCS pPUCYHKH, TOSIBIISIFOTCSI HEOOBIYHBIE KAPTHHKU. BapHaHT miecThecarT cebMoil: «A eclii OKPBITh Kopalib
YeM-TO BpPOJIE I'elIapA0BOIl MIKypHI: BEIb HE CIydaiHO ke remapi Oeraer ObICTpee APYTHX CyXOIyTHBIX JKHBOT-
HBIX. MOXeT ObITh, MEX MOMOTaeT COXPAaHATh IUIABHOCTH OOTEKaHWs, HE

naet obpazoBathes Buxpsam?» (Kcratn, HETaBHO COBETCKOMY M300peTare- Hajcucrema -
mo I'. U. Cyrsaruny Ob110 BhIIaHO a. ¢. Ne 464 716 Ha «110BEpXHOCTb, 00Te-

KAaeMyH0 KHIKOCTBIO WM Ia30M». B onmMcaHuy U300pETEHHs CKAa3aHO: «...C

11€J1bI0 CHUKEHMSI COTIPOTHBJICHUS TPEHHUS... OONMIIOBKA ee (TIOBEPXHOCTH) .
BBITIOJIHEHA W3 HCKYCCTBEHHOTO MEXa, BOPCHCTBIX TKAHEH U T. II. MaTepua-

JIOBY).

TexHn4ecKre CHCTEMBI CYIIECTBYIOT He caMH 1o cebe. Kaxknas n3 Hux
BXOJUT B HAJICUCTEMY, SIBIISSICH OJHOM M3 €e JacTell M B3aMMOJEICTBYS C
JIPYTUMH €€ YacTsIMH; HO M CaMH CHUCTEMBI TOXE COCTOAT M3 B3aUMOZCH-
CTBYIOIIMX 4YacTell - nmoacucreM. IlepBblil MpU3HaK TalaHTIMBOIO MBbIIILIE-
HUS - YMEHHE NEepeXOAUTh OT CHCTEMBI K HAJCHCTEME H IOACHCTEMaM. A
JUTS 9TOTO TOJDKHBI pab0TaTh TPHU MBICIICHHBIX KpaHa (puc. 7).

WHpIMK cioBaMu, KOT/ia peub WET O JiepeBe (cucreme), HaJo BHICTh
nec (HaJCUCTEMY) M OT/ENIbHBIE YacTH AepeBa (KOpPHHU, CTBOJ, BETKH, JIU-
CThA - MOJCUCTEMBI). Bripouem, 3TOro Maiio - Ha KaXI0M 3Tare HeoOXOoau-
MO BHJIETh JIMHUIO Pa3BUTHS: MPOILIOe, HacTosmiee U Oymymee (puc. 8).
Uro 3HAYHT «BHUICTHh JWIHIO pa3BUTHS»? BOT omHA W3 MOACHCTEM CKO-
POCTHOTO KaTepa - Kopiryc. YeM BBIIIe CKOPOCTh, TEM OOJIBIIE COMPOTUBIIC- Puc. 7
HHUE BHEIIHeH cpefpl. I mOTOMy KOpPITyC CTPEMUTCS CXKAThCs, YMEHBIINUTh-
cs1. VineansHblii KOpITyC - KOTJa KOpIyca BOBCE HET... A JIBUTaTelb, Apyras [0JCUCTeMa KaTepa, Hao0opoT, cTpe-
MUTCS CTaTh Oouiblle, MoliHee. [lail eMy BOIIIO, OH 3allOJHUT BECh KOPIIYC, a MIOTOM IEPEPacTET €ro, BBIPBETCS
HapyXKy. bopp6a 3THX ABYX B3aUMOIIPOTHBOPEUYHMBHIX TEHICHIIMN U ONpPEeIeT JHHUI0 Pa3BUTHS MOACUCTEM Ka-
Tepa: KOPILyC CKUMAETCS], CY’)KUBACTCs, CTAHOBHUTCS BCe OOJIEee «IIOKApBIM»; a IBUTATENN yBEIWIHBAIOTCS, pac-
TYT, 3aII0JIHAA [yCTOTHl BHYTPH KOpITyca.

Ha MBICIEHHBIX 9KpaHaX TaJaHTIMBOTO MBICIUTENS TIOCTOSHHO OYIIYIOT CTPACTH: CTAKABAIOTCS POTUBO-
peuMBbIE TEHIEHIIMU, BO3HUKAIOT U 000CTPSIOTCS KOH(UIMKTHI, UeT 00pb0a MpOTHBOIOJIOKHOCTEH... B azapre
9TOi GOPHOBI M300paKEHHE TTO1YAC CMEHSAETCS aHTUH300pakeHHeM. PsSoM ¢ KaTepoM MOsBIISIETCS aHTHKaTep.
OOBIuHBIN KaTep IJIaBacT, 3HAYHUT, aHTHKATEp, HE TuiaBaeT. Kopalbiib, KOTOPBIA HE yMEeT JAepiKaThCs Ha BOJE U
TOHET... C TOUKH 3peHHs OOBIYHOTO MBIIUIEHHUS 3TO MPOCTO HENEMOCTh.

A ecmu Bce-Takd OPa3MBIIIIATE? «CpenHss MIIOTHOCTH» OOBIYHOTO KOPadiisi MCHBIIE €AWHUIIBI, UMECHHO
MI03TOMY KOpabib JIep)KUTCsl Ha Boje. BHyTpM Kopiryca MHOTO CBOOOZHOTO HPOCTPAHCTBA - OTCIOJa OONBIION
00beM Kopiryca 1 OOJBIIOE CONPOTUBIICHHE BHEIIHEH Cpebl py ABMKeHHHU. [101BOAHbIE KPbUIbs, PaBIa, Mo1-
HUMAIOT KOPIYC HaJ| BOAOI, HO CYIIECTBYET CONPOTUBIICHHE BO3AYyXa.

' IToncucrema
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pownoe Hacmoruee bydywee

Puc. 8

AHTHKOPaOJIb He 00s3aH JepxarbCsi Ha Boxe. CiemoBarelibHO, €r0 MOXKHO [0 OTKa3a 3alojHHUTh
«©Kene30M» - aBHrareinsiMi. Uem OoJble MOIIHOCTH JBHUTaTelel, TeM BbllIe cKopocTs. Ho aHTHKOpaOib C ero
MIPEKPacCHBIMU CBEPXMOIIHBIMH JBHTATEISIMIA KaMHEM MTOWAET Ha AHO... Bpouem, npy nBIKeHUH OH OyIeT aep-
JKaThCsl 33 CYET MOJIBEMHOM CHIIBI, CO3JaBaeMOIl MOABOAHBIMH KPBUIbSIMU. A Ha CTOSHKE MOXKHO HCHOJIB30BATh
«TIOTUIABKM» - JIOTIOJIHUTEIbHBIC HAyBHBIE eMKOCTH. Ha cTostHKe Ham aHTHKopaliib MoJoOHO 00BIYHOMY KOpa-
00 (1 mupmKa0Ir0) OYIET NepKaThCs Ha IUIAaBY MO 3aKOHY ApXuMena. A pa30THABIIUCH U MTOIHSAB KOPITYC HaJ
BOJIOH, aHTUKOPAOJIb «COMKMETCS» - yOepeT HEHY)KHbIE Terepb JIOMOJHUTEIbHBIE eMKOCTH (IUPIIKA0IIb CTAaHET
CaMOJIETOM).

Wnes anTtHkOpabisi yke He Kaercs Takod naukoi. HaoGopoT, cTpaHHOHW mpencraBisieTcss OOBIYHAS
KOHCTPYKIIHSI, Y KOTOPOH TIOAHSTHIM HaJ BOJOM KOPITYC COXpaHsAeT O0NbIION 00beM, Hy>KHBIH JIUIIb B BOJE. ..

B 1911 r. 6puta co3nana kamepa BuibcoHa - 0ZMH M3 OCHOBHBIX MHCTPYMEHTOB siiepHON (u3MKu. 3apsi-
’KEHHBIEC YaCTHIbI, IBUTASACH B IIEPECHIIIEHHOM BOASHOM T1ape, 3aroJHSIONIEM KaMepy, CTAHOBHIIHCH BHIMMBIMH,
00pa30BBIBATIN CJIEN U3 KalleJIeK KHUIKOCTH. BplM MmpeyioskeHs! THICSYM YCOBEPILIEHCTBOBAaHUN Kamephl Bubco-
Ha. Ho moutn monBeka HUKOMY HE HPHUXOJMJIA B TOJIOBY HJEsl «aHTUKaMEpbI», B KOTOPOH cien oOpa3oBbIBAIICS
OBl my3BIpbKaMu Ta3a B kuakoi cpene. B 1960 r. [I. I'mesep nomyunn HoGeneBckyto mpemMmio 3a CO3JaHue IIy-
3BIPHKOBOH KaMepHl...

BepHeMcst k 3KpaHaM TaJIaHTJIMBOTO MBIIIICHUS. TpH 3Taxa, eBITh SKpaHOB, M300paKeHHsI U aHTHU300pa-
KEHUsSI - 9TO BCE-TaKU MpPEEIbHO yNpolleHHas cxeMa. Hacrosiee TamaHTIMBOE MBIIIJIEHHE UMEET MHOTO 3Ta-
el BBEpX OT CHUCTEMBI (HaJCHCTEMa - HAJHAACHUCTEMA - ...) U MHOTO 3TaXel BHH3 OT CHCTEMSHI (IIOJCHCTEMA -
MOJIOACHCTEMA-...). 3a IEpEBOM HaJl0 BHAETh HE TOIBKO JieC, HO U OMocdepy BooOIIe, i HE TONBKO JIHCT, HO H
KJIETKY JIncTa. MHOTO 5KpaHOB JOJDKHO OBITH BIICBO OT CHCTEMBI (HEJaBHEE MPOIIIOE, JATEKOE MPOIUIOE...) U
BIIPaBO OT Hee (Omu3Kkoe Oymyiiee, manekoe Oymyiiee...). M300pakeHre Ha 3KpaHaX CTAHOBHTCS TO OOJBIIHM, TO
MaJIeHbKUM, JAEHCTBUE TO 3aMEIJISIETCS, TO YCKOPSETCSL. ..

CrnoxHo? Jla. cnoxxHo. Mup, B KOTOPOM MBI JKMBEM, YCTPOCH CJIOKHO. M1 €ClTi MBI XOTHUM €ro NMO3HaBaTh U
HpeO6pa30BLIBaTI), Hall¢ MBINIJICHHUE OOJIKHO IMPAaBUJIBHO OTpaXkaTb 3TOT MHUDP. CJ'[O)KHOMy, JAHaMUYHOMY, JWa-
JIEKTUYECKH Pa3BUBAIOLIEMYCSI MUPY JOJDKHA COOTBETCTBOBATh B HAIIIEM CO3HAHUM €TI0 MOJHAS MOJEIb - CIOXK-
Hasl, IMHAMHUYHAs, THATEKTHIECKN Pa3BUBAIOIIASICSL.

3epkaiio, oTpaxarolee oopa3 MHpa, JOJKHO OBITh OONBIIMM W MHOTOrpaHHBIM. Kak Ha kapTnHax Yropie-
HHCA.

[Moxanyii, HA y Kakoro JAPyroro XyJA0KHHKa HET CTOJIb CHIIBHOI'O «CHUCTEMHOTO BUACHHSD MUpa. Bo MHOTHX
KapTuHax YopJiaeHuca Ha OJIHOM MOJIOTHE JIaHbI HE TOJILKO «M300paxkaeMasi CHCTEMay, HO U €€ «I10JACUCTEMBI» U
«HAJICUCTEMa», B KOTOPYIO BXOOWUT «cucTeMa». B «ConaTte Mopsi» (amaerpo) OJHOBPEMEHHO TpPH Pa3HBIX
MacmTaba. C BBICOTHI NTHYHETO TIOJNETa M300pakeHBI MPUOpEKHBIE XOMMBL. HO BOJHBI HapHCOBAaHBI B MHOM
Mactabe; OHM MOKa3aHbI IIa3aMH1 YeJIOBEKA. CTOSIIET0 Ha MEJIKOBO/BE: CKBO3b BO/Y BH/IHA UI'PA CBETA M TCHEH
Ha MeCYaHOM JIHE, BHJIHBI CHIIY3THI pbI0. W TyT ke eme oanH MacmTad, COBCEM KPYMHBIA - JJIS «IIOACHUCTEM»:
KaIUTH U Iy3bIPBKH BO3/1yXa YBHUJICHBI IOYTH BIUIOTHYIO. ..

Yurarenb BIIpaBEC CIIPOCUTH: pPCUb, (CHCHOBaTeHLHO, HICT YKE HE O TaJIaHTJIIMBOM, a O TCHUAJIbHOM MBIIIJIC-
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auu? Jla, oTo Tak. boyee Toro, maXke y reHUEB TaKOe MBIIIUIEHHE OBIBAET JalIeKO HE KaXIbIH JeHb. B cynHoCTH,
«TIOJTHAsI KPaHHAs CXEMa» [TOKA3bIBAET MBIIIICHHE T€HHS B €r0 3BE3/IHBIEC JaChl, BECbMa HEYACTHIE U B )KU3HU Be-
JUKUX MBICTUTENEeH U XymnoxkHUKOB. «IlomHas cxeman-3to MKP, a mpubmmkenne k stomy uaeary - APU3. He-
TpYIHO 3aMeTHuTh, 4To APU3 mpexncrasisier co0oii JIMHEHHYIO pa3BEPTKY «ITOJHOM CXEMbI» ILUTIOC HH(pOPMAIH-
OHHOE o0ecreueHre, M03BOJISIIOIIEE «PUCOBATH» TPeOyeMble CXeMOH «H300paKeHH».

JUAJIEKTUKA AHAJIM3A

IIpn m3yuennn TPU3 cHavana oCBamBarOT OTACNBHBIE ONEPALMH, COCTABILIIONINE IIOJHYIO CXEMY», a 3a-
TEM HAUYMHAETCS CaMoe TPYIHOE - OOBETUMHEHNE OTICIbHBIX ONEpalii B cCHCTeMy MBbIIIIeHHs. Ha sTom sTame
Hapsily C pelieHHEeM OOBIUHBIX HM300peTaTeNbCKUX 3ajad HYXXHbI TPEHHPOBKM Ha CIIOXKHBIX mpobiemax. B
YaCTHOCTH, B 3KCIIEPUMEHTAX UCIOIb30BajICA BONpoc: «B ueM CMBICI KH3HU? »)

Ecnu rpymnma ToibKo IpHCTyIHIIA K 3aHATHAM, HAET OOBIYHBIN ITepeOop BapHaHTOB: BCE BAPHAHTHI HA YPOB-
HE NCXOJHOW CHCTEMBI («CMBICI KU3HU YEIIOBEKA») U TOJIBKO B HACTOAIIEM BPEMEHH.

B
b
A

Puc. 9.

WNuadve mpoxonuT 3aHsaTre B 00ydeHHOM rpymil. Cpa3y BHOCATCS KOPPEKTUBBI B CaMy IIOCTAaHOBKY BOIIPOCA!
HU3Hb HAJIO PACCMaTPUBATh KAK MUHUMYM Ha TPEX YPOBHsX (KJIETKA, OPraHU3M, OOIIECTBO), MPUIEM Ha KaXKIOM
YPOBHE JO/DKHO OBITH TPH 3Tama (Mpolnioe, HacTosiiee, Oyayiee). Bo3Hukaer cxema Harmogooue ToM, 4To MpH-
BezieHa Ha puc. 8. Ho kieTku apeBHee OpraHu3MOB, a OPraHWU3MbI JIpeBHee OOIEeCTBA. CXeMy HaJ0 M3MEHHTH,
9TO OYEeBHIHO (pHC. 9).

/T

B
A

Puc. 10.

Pa3zBuTHE OQHOKIETOYHBIX 3aMEIIUIIOCH C TEX MOp, KaK MpUpoJa «u300pena» opranusm (3tax b). [lompas-
Ka BTOpas: pa3BUTHE OPTaHU3MOB (OHMOJOTHIECKOE) 3aMETHIIOCH C T€X TIOp, Kak ObLIO «M300peTEeHO» 00IIeCTBO
(atax B). [maBHas ITUHUS Pa3BUTUS HIET CTYIIEHYIATO, IEPEXO/Is ¢ dTaxka Ha 3Tax (puc. 10).

CxeMy MOXHO JTOTIOTHHUTH CHU3Y eIlle 0oJiee UIMHHBIME 3TKaAMU: OKH3HIMI» MOJIEKYI, aTOMOB, 3JICMEH-
TapHBIX YacTHIL... CIMIIKOM TsDKeJIble aTOMBI HEYCTOWYMBBI: «3Ta)K» aTOMOB OOPBIBACTCS I/IE-TO OKOJIO COTOTO
«o0pa3nay, nanbHeilee pa3BUTHE HJIET 332 cYeT 00bEMHEHNS] aTOMOB B MOJICKYJIBI. «JTax» MOJIEKYJI IepexBa-
ThIBaeT 3cTadeTy pa3BUTHS: 00pa3yloTcs Bce Oosee CIIOKHBIE MOJIEKYIIbI, BIUIOTh 10 NOIUMEPOB U OenkoB. Ox-
HaKO C MOSIBJICHHEM OEJIKOB pa3BUTHE MOJIEKYJI OCTaHaBJIMBAeTCs: dcTadera mepexBaThiBaeMCsl KIIETKaMH, KOTO-
pblie TOKE 00pa3yIOT «ITAX» MOCIESOBATENFHO PA3BUBAIOIIMXCS «O0PA3I0BY», U, XOTSI U3BECTHBI OYCHb KPYITHBIC
KIeTKH (y BOJOPOCIEH), pa3BUTHE OITh-TAKU IEPEXBATHIBACT HAJCHCTeMa - opraHu3M. CHadaia MpOMCXOIUT
IpocToe 00BETMHEHHNE KIIETOK, HO ITOCTEIICHHO BO3HUKAIOT BCE OOJIee CII0KHBIE OPraHU3MBI - BILIOTH 10 YesloBe-
ka. Bripouem, emie 3a70iro 10 MosBJICHHS YelIOBeKa MMPUPOJa Havana «dKCIIEPUMEHTHPOBAThY, Mpolys co3na-
BaTh U3 OPTaHU3MOB (MypaBbH, ITUENIbI) HACUCTEMBI. [10-BHIMMOMY, 3TH SKCIIEPUMEHTAIbHbIE HAICUCTEMBI OKa-
3aJIMCh TUIOXMMH 0 OJIHOMY, HO peIlaloleMy KPUTEPHIO: OHH He 00eCeYrBaId YCKOPEHUS! TEMITOB Pa3BUTHS,
HA00OPOT, TEMITBI PA3BUTHS STHX HAACHCTEM OKa3alich OMM3KUMH K Hyiro. [Ipupoma BeIHYXIeHa ObLIa «H300-
pecTi» YeI0BeKa, M TOJIBKO TOT/[a PA3BUTHE MEPELLIO HA CICIYIOIIUIA «3TaX.

BosHukaeT Bonpoc o mpHYMHAX «IECTHHYHOW» 3ctadersl. OTBET MOYTH OYEBHICH: YeM BBILIE ATAX, TEM
OoJIbIIIe OH HE3aBHCUM OT BHEUIHUX YCJIOBHHA. DJIEMEHTAapHBIE YaCTHUIIbI (€CIM OHU B3aUMOJCHCTBYIOT C BHELIHEH
Cpeioii) )KUBYT HUYTOXKHO Maio. Heopranuyeckue (1 MpocThle OPraHNYeCcKre) COeAMHEH s 00Jiee «GKUBYYN», HO
W OHHM TOYTH 0€33alIMTHBI IPOTHB BHELIHETO BO3JCHCTBHS - HarpeBa, OXJIAXICHHUs, XUMUYECKUX peakuuii. be-
JIOK U KJIIETKa - 0oJiee BBICOKHME CTYIEHH OpraHH3allii MaTepud B ee OOphOe 32 HE3aBHCHUMOCTH OT BHEIIHUX
yenoBuid. Ene 6osee BbICOKast CTyIeHb - opranu3M. KieTku Hamiero teiaa OOHOBIISIFOTCSI B CPEIHEM Yepe3 CeMb
JIeT; OpraHU3M B LIEJIOM XXHMBET Ha MOpsAA0K Oosbine. OH BBICTAaMBACT M B TEX CIIydasxX, KOTrJa BHEIIHEE BO3JEH-
CTBHE YHHUYTOXKAET YacTh KJIETOK. OOIIECTBO elle yCTOHYMBEE 10 OTHOIIEHUIO K BHEITHUM BO3JCHCTBUSIM U Ha-
MHOT'0 3allIMIIEHHEE OTJEIBHOIO OPraHnu3Ma.

JIro60TBITHO IPUMEHNTH TIOCTPOCHHYIO cxeMy K aHanu3y «Comspuca» Jlema mmm «Hepraoro OGmaka» Xoii-
na. B 00oux ciy4asix - IBHOE HAPYIICHUE «IECTHUYHOI» ScTadeThl: OPraHnu3M JODKEH ObLT MEpeiTH Ha YPOBEHD
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o0IIecTBa, a OH MPOAOJDKAJl YBEIMUYNBAThLCS, OCTABAsCh OJHUM OPTaHU3MOM, M JOPOC JI0 Pa3MepoB LeNOil Iia-
HETHL...

CxeMy MOXHO JIOTIOJTHHTH U cBepxXy. PazBuTne obmiecTBa OyIeT UATH A0 ONPENEeICHHOTO BPEMEHH, a 3aTeM
MIPOM30M/IET TIepexo Ha CICAYIOIUH «3TaX», Ha KOTOPOM OOIIECTBO OyJeT WIpaTh TaKylo )K€ pOjb, KaKyro
KJIETKA UTPaeT B OPraHHu3Me...

Ceifuac MHOTO BHUMAaHUS YACIAIOT np06neMe BHC3CMHBIX LlPIBPIJ'II/I33L[I/II>i. KakoBsl OHH, 3TU UHO3CMHBIC U~
BI/IJ'[I/ISaLII/II/I? Hoquy OHHU HE MINYT HAC U HEC CUTHAJIAT Ham? Hoquy MbI HC BUJJUM l'IpOS[BJ'[eHI/If/'I UX ACATCIBbHO-
ctu?

CBepXUIMBHIM3AIMS MBICIUTCS Ha YPOBHE OOINECTBA, HO TOJIBKO OoJiee pa3BUTOTO, Oosiee SHEPreTHIECKH
BOOPYXEHHOTO. A Ha CaMOM JieJIe CBEPXLMBIIIM3ANH JOJDKHBI OBITH 3TaXKOM BHIIIE, HA YPOBHE Ha/I00IIECTBA.
MoskeT i OT/esIbHas KJIeTKa PacCYMTHIBATh Ha TO, YTO UMEHHO ee OyleT CrelHalbHO UCKaTh (11 yCTaHOBIIe-
HUS KOHTaKTa!) opranusm?..

Ha MPOCKTHI PaaAUOTEIICCKOIIOB, HAa IMONBITKH MOMMaTh CHUTHAJIBI CBerHI/IBI/IJ'II/I?;aLH/Iﬁ 3aTpavyruBacTCA BCEC
GospIe u Gonblne cpencTB U ycunuil. Mexay TeM H3 CXeMbl BHIHO, YTO KaXKIIbIi 3Tak BCE OBICTpEE CO3/1acT
YCIIOBHS ISl TIOSBJICHUSI CJIEAYIOIero staxka. Hamx sTakoM «oOIIecTBO» JOMKEH CPaBHUTENBHO OBICTPO MO-
SIBUTBCSL 9TAX «HAJOOMIECTBOY. a MOTOM - €Ile ObIcTpee - ATaX «HagHAnoOImecTBO». CBEPXIMBIIIN3ALUA MOTYT
0Ka3aThbCsl yAaIeHHBIMU OT Hac (110 3TakaM) Jajblie, YeM YeJIOBEK yJalleH OT SJIEMEHTapHbIX YaCTHIL...

OOpatyTe BHUMaHHUE: MbI €llie He HauaJld UCCIIeJOBaHHE B3STOH poOiieMbl («B 4eM CMBICI KHU3HU YeJIoBe-
Ka?»), HO caMa II0OCTaHOBKa MIPOOJIEMBI TI0 IIOJHOH cXeMe» y)Ke Jlajla MHOTO HOBOTO U uHTepecHoro. Hano mon-
YepKHYTh: 3TO BCETO JIMIIb (pparMeHT OJHOTO W3 3aHATHH. B yueOHyI0 mporpamMmy oOIMIECTBEHHBIX IIKOJ H300-
PETaTeNbCKOro TBOPUECTBA BXOAUT 15 3aHATHI TAKOTO THIA. COCTABIIONIMX BMECTE KypC Pa3BUTHS BOOOpaxe-
Hus. [lpyrue npuMmepsl yntaTens HaiaeT B [19, ¢. 138-166].

B pesynbrare Takux 3aHSATHI sICHEE CTAHOBHUTCS MEXaHH3M Pa3BUTHS TEXHUYECKHX CHCTEM, B YACTHOCTH
(UIECTHUYHBII» XapakTep 3Toro pa3Butus. Mcuepnas pe3epBbl pa3BUTHS, TEXHUUECKAs CUCTEMa BXOJUT B Kaue-
CTBE MOJICHCTEMBI B COCTaB 0ojee CIOXKHOM cucteMsl. [Ipu 3TOM pa3BUTHE UCXOIHOM CHCTEMBI PE3KO 3aMeus-
ercst. DcTadery mepexBaTsBacT 00pa30BaBIIAsCS CHCTEMA.

B3ste X015 661 HcTOpHIO KOopabnectpoenus. Kopabim, mpuBoauMble B IBHKEHHUE BECIaMH, ObUIN BBITECHE-
HBI TAPYCHO-TPEOHBIMHU KOPAOJIsIMHU, 1 BeCiIa IIEpecTaIn pa3BuBarhes. Hauanmack jponrast >KM3Hb HOBOH CHCTEMBI -
Kopabuel nmapycHo-rpeOHbIX. [locTeneHHO OHM cTajM YMCTO MapyCHBIMH, U TOTa CHOBA COBEPLIMJIICS NEPEXOA K
Oosee CIOXKHOM cHUCTeMe: MOSBHIMCH KOPaOIM IapyCHO-IapoBble. TeMIbl pa3BUTUS MApyCcOB 3aMEAIMIUCh: CO
BpeMEHEM MapyCHO-IIapOBbIe KOPaOIIH CTAJIH YHCTO MAPOBBIMHL. ..

IKCIIEPUMEHT AYHKEPA

Wrak, MHOTHE NPHU3HAKH TAIAHTIMBOIO MBIIUICHHUS HaM W3BECTHBL. MBI MOXXeM O00OCHOBAHHO CYyIUTH 00
orepalmsxX, COBEpIIAeMbIX IIPH PEILICHUH 3a/1a4: XOPOILIY WM TUIOXU 3TH ONEPaliy, BEAYT JIM OHHU B TYIIHK WIIH
mpuOIIHKaloT K 0TBETY. HO Beib IICHXO0JIOTH, SKCIEPUMEHTHPOBABIIINE C PEIICHUEM 3a/1a4, HE 3HAJIU O CHCTEM-
HOoM mogxoze, 06 KP u 1. 1. Kak >ke oHU BenH SKCTIEPHIMEHTHI?

BosbpMeMm oquH M3 caMbIX W3BECTHBIX 3kcriepuMeHTOB K. JlyHKepa - pemenne 3amaun 06 X-mydax (1926
r.). B 1935 r. nosiBuiacse ero npyras padbota - 6osiee moapoOHasi, HO OCHOBaHHAs Ha TEX e IKCIICPUMEHTAX.

Bor sta 3anaua [5, c. 49]: «Bara 3aia4a cocToUT B TOM, 4TOOBI OIPEAEIUTD, KAKMM 00pa3oM CJIEIyeT IpH-
MEHUTbH ONpeeSeHHbIH BU X-Tydel, IMEIOIINX OOJIbIIYI0 HHTEHCHBHOCTh M CIIOCOOHBIX Pa3pyLIMTh 340POBbIC
TKaHH, YTOOBI U3JICUUTH YEJIOBEKA OT OITyXOJH B €r0 OpraHu3Me (HalpuMep, B JKEITyIKe)».

Hwxe mprBeeH IpOTOKOT pemreHus, KoTopblif, kak mumet K. Jlyakep, «0ocoOOeHHO O00raT THIIMYECKUMH XO-
JlaMu MBICTH» [5, ¢. 88]:

«l. [lycTUTh JTyun uepe3 MUILEBOL.

2. Caenatb 310pOBbIE TKaHW HEUYBCTBUTEIILHBIMHU K JIy4aM ITyTeM BBEJICHUS! XUMUYECKHUX BEILECTB.

3. ITyrem omepanuu BBIBECTH KETYyI0K HAPYXKY.

4. YMEHbUINTh MHTCHCUBHOCTb JIy4eil, KOrJja OHM TPOXOJAT Yepe3 3I0pPOBbIE TKaHU, Hanmpumep (MOXKHO
Tak?) MOJTHOCTHIO BKIIFOUUTB JIy4H JIMIIb TOTAA, KOT/Ia OHH JOCTUTHYT omyXonu. (Okcnepumenmamop: HeBepHoe
MIPE/ICTABIICHHE, JIy4H - HE IIIPHII. )

5. B3ste 4yT0-mMb0 HeopraHudeckoe (HE IMpOITycKarolee Jydel) M 3allUTUTh TaKUM 00pa3oM 310pOBbIC
CTEHKH Xelynka. (Oxcnepumenmamop: Hano 3alUTUTE HE TOJIBKO CTEHKH JKETy/IKa. )

6. Yto-HuOyIb OHO: WM JIy4H JOJDKHBI MPOWTH BHYTPb, MJIM KEIYJOK NOJDKEH ObITh CHapyx . Moxer
OBITh, UI3MEHUTH MecTonooXkeHue x)emynka? Ho kak? [Tyrem nasnenus? Her.

7. BeectH (B OJIOCTH XKUBOTA) TpyOouKy? (Dxcnepumenmamop: Uto, BOOOIIE TOBOPS, AETAIOT, KOTAa HAI0
BBI3BATh KaKMM-JIOO areHTOM Ha ONPEIeICHHOM MECTE TaKoe JeHCTBHE, KOTOPOTo HaJlo n30exarh Ha MyTH, Be-
JIYIIEM K 3TOMY MecTy?)

8. HeliTpanusyroT aelicTBUe Ha 3TOM IMyTH. 5] BCe BpeMsl CTaparoCch 3TO CAENATh.

9. BeiBecTH XKemymoK Hapyxy. (Oxkcnepumenmamop TOBTOPSIET 3aady U MOJUYEPKUBACT: «IIPHU JOCTATOU-
HOUW UHTEHCHUBHOCTH.)
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10. NHTEeHCHBHOCTH JIOJKHA OBITh TAKOBA, YTOOBI €€ MOYKHO OBLIO U3MCHSAT.

11. 3akanuTh 300POBBIC YACTH IPEIBAPHUTENBHBIM cIa0biM oOmydeHueM. (Oxcnepumenmamop: Kak cue-
JIaTh, YTOOBI JIYYH pa3pymad TOIEKO O0JIACTh OIyXOJH?)

12. 51 BUXy TOJBKO JIBE BOZMOXHOCTH: MJIM 3aIIUTUTh 3/I0POBBIC TKaHM, WM CIEIATh JIydd O€3BPEIHBIMH.
(Oxcnepumenmamop: Kak MOXKHO YMEHBIIUTh MHTEHCUBHOCTD JIydeH Ha IyTH 10 JKeny/aKa?)

13. Kak-HuOyap» OTKIOHUTH UX AU Qy3HOE H3ITydeHHE - paccedrs... LIIupokuii n cnabblil my4ok cBeTa npo-
MyCKaTh 4epe3 JIMH3Y TaKMM 00pa3oM, 4ToOBI OMyXOJb OKa3alach B (hoKkyce M, CIe0BaTeNbHO, MO/ CHUIIBHBIM
neiictBueM mydeit. (O0mast MpogOIDKUTEIEHOCTE OKOJIO 30 MUH. )»

Wrak, caenano 6oxee 10 mpo6. 3a 30 MuH MBI IPUOIM3WINCH K OTBETY (B OIYXOJH NEPEKPEIINBAIOTCS
MHOTHE ciadble JIy4dd, UIyIIue ¢ pasHbIX cTOpoH). [Ipn 3TOM SKCHepuMEeHTaTop MHOTOKPaTHO BMEIIUBAJICS B
XOJ1 PeIIeHHSI.

Bgenem onno mpaBuino u3 APM3: MeHATh Halo MHCTPYMEHT, a He U3/enue (TEeXHUUECKUil 00BEKT, a He IpH-
poIHEI). PaccMOTpUM KaXKAbIH ATall PEIIeHUS C yIEeTOM 3TOro MpaBuia.

1. B 3amade nBa BemiecTBa (OMyXOJb M 3I0POBBIE TKAaHM BOKPYT HEE) M OJHO IT0JIe (PEHTT€HOBCKUE JTy4H).
O0a BemecTBa - IPUPOAHBIE, 00a n3aens. IHCTpyMeHT - sryun. I1epBbli BapuaHT - MOMBITKA YTO-TO CAENATH CO
3JIOPOBBIMH TKaHSMH (HAHTH B HUX «CKBO3ZHOHU ITyTh»). DTO SBHOE HapyIICHHE MpaBmiIa, OTCIO/A ITyCTOI Bapu-
aHT.

2. CHOBa 00BEKTOM B3SITO «U3/IEJIHEY - CHOBA ITyCTOM BapUaHT.

3. B3sTo «m3nenuey - mycToil BapuaHT.

4. Buepssie B3saT nHCTpyMeHT! @opmynipoBka, keratw, 6muska k IKP. Ho skcriepumenTtarop rpydo oOpsI-
BaeT OTIMYHYIO MbICIb. MCIIBITYeMBIif O4eHb XOpOIIo chOpMYIHpOBall, YTO HAMO B MACAbHOM cirydae. Jlydw,
KaKk W IONpHI, CHadala 3aHUMAlOT OONbIION 00beM, IMOTOM HAYT TOHKOH «HIJION», 3aTeM CHOBAa 3aHMMAIOT
OoubIIol 00beM (00iydast BCIO OIyX0Jb). MHOIO - Majo - MHOT'O. DKCIIEPUMEHTATOP J0JDKEH ObLI cKa3aTh: Ha-
KOHEI[-TO B3ST HYXHBIH DJIEMEHT (JIy4H), Teepb TOJBKO O HEM W HAJI0 AyMaTh. MeXIy TeM DKCIIEPUMEHTATOP
MeIlaeT UCIBITYeMOMY, COMBAET €ro ¢ MPaBHIBHOTO MyTH: JIy4H - HE LINPHULL, WAEs HE TOIUTCS... MOXKHO JH cJie-
JaTh TaK, YTOOBI IUIOTHOCTH SHEPTHHU ObIIa Pa3HON BIOJb Jyda? B mpuHIMIE MOXHO: CTOSYNE BOJIHBI; ITyYHOCTh
B paifone omyxonu. OTcroza, KCTaTH, JIETKO MIPUHTH K HAEE ITydKa.

5. UcnibITyeMblid, COUTBINH SKCIIEPIMEHTATOPOM C MPABMIBHOTO ITyTH, CHOBA OEpETCS 3a 3JIEMEHT, KOTOPBIH
HEJb35] MEHSITb...

6. B nepeBone Ha s3bik APU3: 32 uTo Opathes - 32 HHCTPYMEHT WM 3a u3zaenue? [loctaBuB Tak BOmpoc,
UCTIBITYEMBIi OepeTcs 3a U3/IelHe. ..

7. CHoBa B34TO n3zenue. [ skcrnepruMeHTaTop HAYMHAET MOATAIKABATH UCTIBITYEMOTO B HY)KHYIO CTOPOHY,
oOpainasi ero BHUMaHHE HA HHCTPYMEHT, 0003HAUCHHBIH CIIOBOM «are¢HT».

8. HcrbITyeMBIif pe30HHO OTBEYAET: HAJ0 HEHTpaIM30BaTh (TYT JBa ITyTH - CIEJIATh TKAHW HEUYBCTBUTENb-
HBIMH WJTH KaK-TO 00E3BPEIUTh JIYUH ).

9. OnsTh B3ATO M3JEIHE... IKCICPUMEHTATOP BBIHYXK/JICH 00paTUTh BHUMAHHE UCIBITYEMOr0 Ha Jry4dd. [l
3TOTO NPUXOJUTCS MOBTOPUTH 3334y U MOTYEPKHYTh CIOBA, OTHOCSIINECS K MHTCHCUBHOCTH JIy4eH.

10. McopITyemblii 9aCTUYHO BO3BpaInaeTcs K (GopMynupoBKe 4.

11. Ho TyT ke BHOBb N€PECKaKMBACT HA TOT IEMEHT, KOTOPBIA HEJb3s MEHATh. TOrAa 3KCIEepHMEHTaTop,
O0TOPOCHB TOHKOCTH, TIPSIMO «Pa3BOPAYMBAET» HCIBITYEMOT'O JIHIIOM K JIydam».

12. VcnpITyeMblil TOBTOPSIET CTApOE: «WIH-WIW». M TyT IPOMCXOAUT HEUTO MOTpsICAIOLIee: IKCIIEPUMEHTa-
TOp JaeT MpPSMYIO TIOJICKa3Ky.., IOBTOPSIS TO, YTO CaM OTBEpr Ha miare 4: Kak yMEHbUINTh MHTEHCHUBHOCTD JIy4eil
Ha ITyTH JI0 XKemyaKa?..

13. EcrecTBeHHO, Cpa3y MOSBISIETCS BEpHBIN OTBET. 3HAs MPaBWiIO (MEHSH MHCTPYMEHT), MBI TE€HEeph BH-
JIMM, B YeM NPUYMHBI OMMOOK MCHBITYEMOTO... M SKCIepuMeHTaropa. [Toxanyii, 3KCIiepuMEHTaTop B 3TOT pa3
JIeWCTBOBAJI Xy)Xe HcHbITyeMoro. Mcnbiryemslit chopmynupoBan Heuro noxoxee Ha MKP, a sxcriepumenTarop
PE3KO COMII €ro ¢ 3TOW MO3UIMHU. DKCIIEPUMEHTATOPY XOTEJIOCh IIPSIMOTO MPUOJIMIKEHUSI K OTBETY, OH HE YYHUTHI-
BaJI, YTO IyTh [TO3HAHMS - HE TIpsiMast inHus. CHavasa Hy)keH Xo B ctopony - k UIKP, a oTtyna- k oTBery.

Uro xe nenaer panbine cam K. Jlyakep? Kak on aHanuszupyet npoTokon? A BoT kak. OH TpyNmupyeT OTBe-
ThlI. [TomydaroTcst Tpy TPyIIIBL:

1. YcrpaHeHne KOHTaKTa MEXAY JIydaMH U 3JJOPOBBIMH TKaHsIMH (Ha si3pike APU3: paccMaTpuBaroTcs 1Ba
9JIEMEHTA - U3/IeJINE U HHCTPYMEHT).

2. ITonmxeHue YyBCTBUTENBHOCTH 310POBBIX TKaHEH (paccMaTpUBaeTCsl U3EIHe).

3. [ToHmxeHne MHTEHCUBHOCTH JIy4deil Ha IMyTH depe3 310poBble TKaHu. Cro/ia OTHOCSTCS JBa BapuaHTa - 4
1 13 (0OBbEKTOM B3AT UHCTPYMEHT. VIHTEepecHas jJeTanb: JJOTHKa aHan3a 3acTaBmia JlyHkepa o0beIMHUTH OTBE-
16l 4 1 13; HO OH HE TIepecMOTpeIT CBOEH PEIUIMKH B BapuaHTe 4, HE YBHIEIN, YTO OHA YBOJAWIIA HCIBITYEMOTO C
MPaBHJIBHOTO IMYTH...).

Urak, 11 «1ycThIX» BapuaHTOB M3 13 HE MOSBHIMCH OBbI, ecian Obl ObUIO BBEAEHO IPaBHIO 00 M3AEIHU U
HWHCTPYMEHTE.

Oty 3ama4y IpeAIoKUIN PENTh B rpymmne u3 15 uven. (yuamuecs [ITY). 3agady pemui oquH yenoBex (Ku-
HOMEXaHUK, JUIsSl KOTOPOTO pacceMBaHUe U (OKYyCHpOBaHHE JIydeH - a30yKa), OCTalbHbIe 32 45 MUH HE MOJTYYHIIH
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KOHTpPOJBbHBIN OTBeT. [Tocie oObsiCHeHHs TTpaBuiia 3a7ady PEeIIuin BCce, CaMbli JJTMHHBIN 1epe0op ObLI YeThIpe
Bapu- aHTa. B npyroii rpynme cHadana oOBSICHWIN MPaBHUIIO, a 3aTeM MPEUIOKMUIN 3a1ady. Pemmuin Bee, Oomee
TIOJIOBHHBI - C TIEPBOTO BAPHAHTA.

[Mouemy xe JlyHkep HE 3aMETHJI TOTO, YTO TaK OTYETIMBO BBLICIMIOCH, KOTAA OH CrPYyNITHPOBAl
BapuaHThl? [loueMy He OOHapyXuWJI, YTO OIIMOKHM CBS3aHBI C IONBITKAMH MEHSTH IIPUPOJIHBIE OOBEKTHI, a Tpa-
BUJIbHBIE OTBETHI IPUBSA3aHBI K H3MEHEHUIO HHCTpyMeHTa? JlyHkep - ncuxoior. Ero natepecoBanu He 00BEKTHB-
HBIC 3aKOHBbI PA3BUTUA TCXHUYCCKUX CHUCTEM, a NCUXOJIOTHYCCKUEC ACIICKThI: KaK HCHBITyeMBIfI YACHACT 3a7a4y,
KaK pa3BHBAETCs pemieHne (0T MepBOi WAEH 0 OKOHYATENBFHON (popMymHpoBKH) u T. 1. JyHKEp (Kak u aApyrue
HCCIIE0BATENN, N3y4YalOUIe TBOPUYECTBO C «IHUCTO TICHXOJIOTHIECKHUX» MO3HINI) HE TIOHUMAJI, YTO Pa3BUTHE CH-
CTEM IIEpPBUYHO, a NICUXOJIOTHS BTOPHYHA.

MpicnuTeNbHbIe Ollepalii XOPOLIH TOTAA, KOTJa OHM COOTBETCTBYIOT OOBEKTHBHBIM 3aKOHAM Pa3BUTHSA
TEXHUUYECKUX CHCTEM (BCIIOMHHUTE aHAJIIOTHIO C JIEHCTBUSMHU PYJIEBOTO Ha KOpaliie, IUIBIBYIEM IO H3BUIMCTOM
peke). TexHHYecKrue CHCTEMBI Pa3BHBAIOTCS B HAINPABICHUHU YBEIMYEHHUS MACAIBHOCTH - 3TO 3akoH. Korma Ha
mrare 4 WCTIBITYEMBIH CIIeNal MOMBITKY HAMETHTD WACaTbHYIO (U1 3aJaHHOW 3a[aui) CTPYKTYpY Jiyda, 3TO OBLIO
MIPaBIJIBHOE ACHCTBHE. A 3KCIIEPUMEHTATOP PEIINII, YTO 3/1€Ch OIIHOKA.

CTOUT 1M TI0CIIE 3TOTO YAMBIATHCS, YTO «UMCTO TICHUXOJIOTHUECKHUI MOJXO0JI MMPAKTUUECKA HUYEro HE Jial
nzobperaresnsimM?

Brpouewm, ams Hac BakHee apyroe. Ilpumenus k 3amgaue JlyHkepa onepaunu APM3, MbI momy4auan BO3MOX-
HOCTb ACHEC YBUACTH MCXaHU3M }IeﬁCTBHH mIaroB: OTH IIarv IMO3BOJISKOT OT6paCBIBaTB «ITYCTBIC) BApUAHTBI U BC-
IIyT K OTBETY B 00X0A. 3adeM OUTHCS O CTEHY, €CIIH €€ MOXKHO 000HTH?..

JABA UHTEPECHBIX IIPUMEPA

Bepnemcs k 3agadam.

3amauva 34

HeOomnpmmme maacTMaccoBble M3EHS HWIMHAPHYECKOH (OPMBI CHAPYKH MOKPHIBAIOT KPAcKoi € MOMO-
b0 pacnputuTens. Ecnu pacnbumTeny BKITIOYEHB! HA MOJHYIO MOIIHOCTD, IMIMHAPBI, HOYTH MIHOBEHHO II0-
KPBIBAIOTCS CITMIIKOM TOJICTBIM CIOE€M KPacKHU: MOJIy4aeTcs II0X0€ MOKPBITHE, KOTOPOE K TOMY XK€ JOJNr0 COX-
Her. Ecim pacnipuinteny paboTaloT Ha MUHUMAJIBHOM PEXHME, IPOLECC HAHECEHNUS KpPacku pactaruBaercs Ha 30
- 40 ¢ 1 CTaHOBUTCS YIPABISIEMBIM: MOYHO JIETKO YJIOBUThH HYKHBIM MOMEHT, KOTJla yXKe He OyneT HeoKpalleH-
HBIX MECT, HO eIlle He 00pa3yroTcs U30BITOUHBIC ClIoN Kpacku. OHAKO MIPHU 3TOM, ECTECTBEHHO, PE3KO CHHUKAET-
sl IPOU3BOAMUTENBHOCTD. [IpUMEHEHNE IEKTPOCTATHYECKOTO CIIOC00a OKPAcKH B AaHHOM CITydae MCKIFOUCHO.
BBenenne n100aBok B KpacKy HeIOITycTUMO. Kak OBITE?

3anunieM pemieHue ¢ mara 2.2 (TEepMHHOB B YCIOBHAX 33a4H YK€ HET).

2.2. Uznenmue - mumuaap (o npasuiy 4 Oepem oaub mumuHAp). Kpacka (oTok Kpacku, Qaken paciblise-
MO KpacKu) - HHCTPYMEHT (CTPOro roBops, 4acTb MHCTPYMEHTA, HEMOCPEACTBEHHO B3aMMO/ACHCTBYIOMIAs C U3-
neneM). KpackopacnbsuinTesb 0e3 Kpacku He B3aUMOJICHCTBYET ¢ HUIIMHIPOM, TIO3TOMY HE BXOJHUT B KOH(IHK-
TYIOILIYIO Tapy. A pa3 Tak, 3HaUWT, Halla 3a/a4a B TOM, YTOOBI HAYIUTHCA XOPOIIO KPACHThH IUIOXUM (JIFOOBIM,
Jla’ke OTCYTCTBYIOIINM) PACTIBITHTEIIEM.

[To ycrmoBusiM 3aaun Kpacky MOKET OBITh OUYEHb MHOTO WJIM OYeHb Majo. [Ipearnourenne Hago oTaarth mep-
BOMy BapuaHTy (mpaBwio 3). MTak, KOHQUIMKTYIOIIAs mapa: HWIMHAP U OoJbmioe (M30BITOYHOE) KOJIMYECTBO
KpacKH.

2.3. 1. BoJplIoe KOIUYECTBO KPACKHU JIETKO U OBICTPO HAHOCUTCS Ha IMIMHADP (OOJHIIM ero KpacKoW Wi
OITYCTHJIA B KPACKY).

2. BoinpImioe Koam4YecTBO KpacKu 00pa3yeT Ha IIIHHPE JIUIITHUHA CIIOH.

Best 3amaga dakTiueckn CBOAMUTCS K JIMKBUIALIMK M30BITKA Kpacku (TIpaB/a, Jdydlle JIMKBUIUPOBATh HE BO-
o01e, a Tak, 4ToOBl N30BITOK BepHyJcs B 6ak). [To «3apaBoMy cMBICITy» HaJ0 CTapaThCs HE JOIMYCTUTH 00pa3o-
BaHUs M30BITKA: 3a4eM CHayaja co37aBaTh M30BITOK, a OTOM €ro JUKBUIUpoBath?.. Jloruka APU3 nHas: u30bI-
TOYHBIN CIION KpacKH MOXHO JIETKO HAHECTH; YTO X, IPEKPacHO - HaHOCUM ero! M3nenue mokpameHo (IpUToM
OBICTpO), ocTaeTcst yopaTth m30bITOK Kpacku. DakTudecku 3amada «Kak Xopomo HaHOCHTH KpacKy?» 3aMeHeHa
3amadeit «Kak XopomIo ynansiTs Kpacky?».

2.4. Utak, Monienb 3aaun cieayomias. JJansl umMHAp 1 00JIbIIOe KOINYECTBO KPAaCKH, KOTOPOE JIETKO Ha-
HECTH Ha IWJIMHAP, HO IIPHU 3TOM 00pa3yeTcsl JIMIIHUI, N30BITOYHBIN CIIOMH.

3.1. O6a snemeHTa C TPYAOM MOAAAIOTCA U3MeHeHuto. [{unuuap - u3nenue, a Ha U3MEHEHUE KPacKu yclo-
BHSIMU 3a/1a4M HAJIOKEHBI OTpaHn4eHus. Vcronb3yeM B KadecTBE H3MEHSEMOT0 JIEMEHTa BHEITHIO CPELy.

3.2. UKP: BHemHAA cpea camMa JTUKBUAWPYET JIMIIHUKN CIIOW KPacKd Ha MIIMHAPE, XOTS Kpacka MOJaeTCst
HA [WIMHAP B OOJBIIOM KOINYECTBE (C M30BITKOM).

3.3. MOXHO MPOCTO TOKa3aTh MUJIMHAP C TOJCTHIM CIIOEM KPAacKH M OTMETHTH M30BITOK (puc. 11,a). Mox-
HO, ucnoib3ys Metoq MMU, noka3aTh IpaHuIly Kpacku (UTO Takoe B JJAHHOM Cllydae «BHELIHSSI Cpeaay», Mbl
MOKa HE 3HaeM) B BHJIC MAJICHBKHX 4e0BeukoB (puc. 11,5). B 0boux cinydasx BbIZCICHHAS 30HA TaM, T¢ H30bI-
TOYHBIH CIIOH.
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3.4. Jlanee penieHre MOWET IBOSIKO - B 3aBUCHMOCTH OT TOTO, KaK MBI 3amucaiy mar 3.3:

s puc. 11.a

a) TS yAaJeHUs H30BITOYHOTO CIIOSI HY)KHBI KaKHe-TO CHIIBI;

0) 2TH cHWJIBI HE HY)KHBI WIH Jaxke BpeaHbl. [louemy? Bumnmo, 9ToOBI OHM HE TSHYIH BCJIE[ 3a H30BITOU-

HBIM CJIOEM II0JIE3HBIN CIIOM;

Juist puc. 11,6

a) TS YAAJICHUS JIMIIHUX YEITOBCUKOB HY)KHBI KAKHAE-TO CHIIBI;

0) HO 3TH CHIIBI BPEAHBI, NOO MOTYT yTaIlUTh M TE€X UYEIIOBEU-
KOB, KOTOpBIC MPHUMBIKAIOT K TTOBEPXHOCTH HWiHHApa. Ha pucyHke
Cpa3y BHIHA BaKHas OCOOCHHOCTH: YACTUIBI KPACKU COCIMHCHBI
MEXIy COOO0W CBSI3SAMH, IPUTOM pasHuimu. «I10JIe3HBIC) UYEIIOBEUKU
JIepIKaTcsl 3a MOBEPXHOCTh, a «IHULIHWE» - APYr 3a apyra. Pasnas
CHJIa CBSI3W 0003HAYAET, YTO €CTh MPU3HAK, IO KOTOPOMY MOKHO OT-
JINYATh <JIUIIHKX» YEIOBEUKOB OT IIOJIC3HBIX).

Ecmu ydecTs, 9TO maHBI Ba BemiecTBa (Kpacka M HWIHHAP) H,
CJIeJIOBaTENFHO, TPUICTCSI BBECTH TI0JIC, MBI BILUIOTHYIO TOIOHIEM K
permeHuro 3anaun. HeanekTpudeckoe (TaKOBBI YCIIOBHS 3a]1a4H ) TIOJIE
JIOJDKHO OTPBIBATH JTUIMHUXY (YIAICHHBIX OT IHJIMHIIPA) YCIIOBCUKOB M HE JTOJDKHO OTPBIBATH (IIOJIE3HBIX (0JIH-
KaWIINX K TAITHHAPY).

He ucmonszyem MMUY, Tak kak 3a7ada HECIOXKHAS © METOJI CLIOCOOCH «IIEPEMOJIOTEY €€ Ha IOJIIOPOTH.

3.5. @II: a) BelAecHHAS 30HA BHEIIHEH Cpelbl JOJDKHA IEHCTBOBATh HAa M30BITOK KPAcKH, YTOOBI €ro yaa-
JISITh, ¥ HE JIOJDKHA IEHCTBOBATh HA H30BITOK, YTOOBI OH HE IMOTSIHYI 32 OO0 MOIe3HEIH CII0H;

0) BBIJCIICHHAS 30HA BHEITHEH CPEIbI TOJDKHA OBITh M HE JTOJDKHA OBITH.

4.1. 3nech sIBHO TpeOyeTcs pa3JeluTh IPOTHBOPEUYHBLIE CBOICTBA B pocTpancTe. Ho kak?

4.2. 3amaua Kimacca 8: B3aMMOJICHCTBYIOT [1Ba BEIHICCTBA, IPUYEM 00a OHM IUIOXO MOATAIOTCS YIPABICHUIO
(TI03TOMY | IUTOXO B3aUMOJCHCTBYIOT). Pemrenne: Hy)kKHO BBECTH TI0JIe, KOTOPOE TO-pa3HOMY AEUCTBYET Ha ATH
BellleCTBa

J
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Puc. 11.
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Kakoe nmeHHO nosie? DiIeKTpuiecKoe NoJie OTIIaAaeT 10 YCIOBHSM 3a/1a4d, MarHUTHOE T10JIe - TOXe (Kpac-
Ka M LWIMHIP HEMAarHUTHBI, 8 BBOAUTH J00aBKH 3alpeuieHo. [ paBUTalMOHHOE TI0JIE yXKE €CTh, HO OHO HE JaeT
HY)KHOTO B3auMojielicTBrsl. OCTalOTCS JjBa MOJIS - TEINIOBOE U MEXaHHuYecKoe. TerioBoe mojie MOKeT UCTIOPTUTD
KpacKy, B MEXaHHYECKOM II0JIe KpPacKy HaIo IMPUBECTU B JBIDKEHHE, YTOOBI IIPH 3TOM YOAITHICS JUIIHUHA CIIOH.
MexaHmdecKoe o€ JODKHO OBITh C1a0BIM y TOBEPXHOCTH HIWJIMHPA U CHIIBHBIM B O0JIee TalIeKHuX CI0sSX Kpac-
ku. PaccmoTpum npunosxenue 3. {15 AanHOM 3aaaun noaxo st n.u. 6, 7 u 12. Ecau paccmMaTpuBaTh TOJIBKO Me-
xaHn4eckue 3((GEKTh, OTBET OYCBHUJICH: ACUCTBYIOT LIECHTPOOCIKHBIC CHIIBL. [IMITMHIP OKYHAIOT B KPacKy W Bpa-
IAIOT: LEeHTpoOeKHast cuila cOpachIBaeT JIMIIHIOK Kpacky. COpOCOM yIpaBiIsliOT, PEryJIUpysl YUCIO 00OPOTOB.
OIHOBPEMEHHO MOYKHO 00pabaThiBaTh MHOTO IIHITHHIPOB (a ¢. Ne 242714).

3amaga 34 MOXeET MOKa3aTbes JIETKOW: MUIUMHIApPEI (OaHku!), Kpacka - ypoBeHb XIX Beka... Yaacrtcs Jm ¢
TOM e JIETKOCTBIO YIPABIIATH MPOLIECCOM PEIICHUS COBPEMEHHO CI0XKHOM 3anaun? UTo K, BO3EMEM COBPEMEH-
HYIO 33j1ady.

3amgaua 35

Jlnis nccnenoBaTenbCKUX IeNeil Hy)KHO 3HaTh TaK Ha3bIBAGMYIO IOJBIKHOCTh HOHOB B ra3ax (CKOPOCTh UX
HalpaBJICHHOT'O nepeMemeHI/m). HaHpH)KeHHOCTB 3aJIaHHaA, paCcCTOAHUE MEXKIY DJICKTPOJaMU U3BECTHO, HYKHO
HU3MEPUTH BpeMs JApeiiha HOHOB OT 3JEKTPoa K 3IeKTpoay. Tak u mocTymaoT. B ¢pukcupyemslit MOMEHT BpeMe-
HU BBOJAT (Y IOBEPXHOCTH OJHOTO M3 JICKTPOJOB) MOHBL, a 3aTeM MU3MEPSIOT BpeMs HX aperida moa gelicTBrueM
MOJIST IO JPYrod TOYKH (y APYroro 3nekTposa). s onpeaencHus MOABIKHOCTH HOHOB IPYTOro 3HaKa MOJISPHO-
CTH MEHSIFOTCSI Ha MTPOTHBOIOIOXKHBIE.

OnHaxbl TOTPEOOBANIOCH PELINTH ATy 3aJady MPH YCIOBHH, YTO COCTaB rasa obictpo (30 mic) MeHseTcs.
BbI0 1 onoONHUTEIBHOE TpeOOBaHUE: MPOCTOTa 000pYyJOBaHMsI. MeXIly TeM ¢ yBelIndeHHeM ObICTPO/CHCTBUS
MOSIBUJIACH HEOOXOAMMOCT CO31aTh BHICOKOBOJBTHBIE CXEMBI CHHXPOHHU3AINH U 3aIlyCKa, Ha pa3paboTKy KOTO-
PBIX HY)KHO OBLIO 3aTPaTUTh HEMAJIO BPEMEHH U CHIL.

HUraxk, 3a 30 MyIC HY)KHO H3MEPHUTH MPOJIOIDKUTEIEHOCTE Jipeiia HOHOB 000mX 3HAKOB. Eciu mpoBOIUTh M3-
MEpPEHUs MOCIICIOBATENILHO, KAXKIOE M3 HUX MPHICTCS BBIIOIHATH MakcuMyM 3a 10-12 muic. SIBHO BbIrojHEE
MIPOBOAUTh U3MEPEHUs OJHOBpEMEHHO. 3ajaya Tak ¥ Obuta moctaBieHa. Ho mpopaboTka mo omepatopy PBC,
IIPOBEJICHHAs! 10 aHAJIM3a, 3aCTaBUJIa BEPHYTHCSI K MPUHLMITY [1OCIIENOBATEIbHBIX U3MEPEHUN. MBICIEHHO yBe-
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JUYUM pa3Mephbl MOHOB: HABCTPEUy APYT APYTY IBIDKYTCS MPOTHBOIOIOXKHO 3apsHKEHHBIC TEHHHCHBIC IIapHI.
Eme yBenndauM pa3Mepsl: Ha BCTPEUHBIX Kypcax ABMKYTCS TPOTHUBOIIOI0XKHO 3apsKeHHbIE IuIaHeThl. OrpoMHbIE
3apsapl HEM30€)KHO BBI30BYT B3anMoielicTBHE IU1aHeT. Ho Beap mogoOHOe B3anMOEHCTBHE JOIDKHO BO3HUKHYTh
U TIpH COJIVDKEHUH TTPOTHBOIION0XKHO 3apsbKeHHbIX noHOB! Oneparop PBC 3acraBnn oOparute BHIMaHue Ha 00-
CTOSITENBCTBO, KOTOpOE He OBbLIO 3aMEYEHO NPH IOCTaHOBKE 3aia4d. [Ipumuiock oTkasarhecsi OT MpHUHIMIA OJ1-
HOBPEMEHHOI'0 M3MEPEHUS MOABUKHOCTH MOHOB JIBYyX 3HAaKOB. [lycTh OJJMH MOH MPOOEKHUT JUCTAHIUIO U MIHO-
BEHHO, 0e3 MoTepb BPEMEHH CMEHHUTCS HOHOM JPYroro 3Haka. Mel n30aBisieMcst OT TOMEX, HO, YBBI, IPOUTPHIBA-
€M B IOIOJIHUTEILHOM YCJIOKHEHHH O0OPYJOBaHMS: HYXHO C BEIMYAHIIEHl TOYHOCTHIO OMPENCITHTH MOMEHT
TpUOBITHS Ha «(UHUID) HOHA OHOTO 3HAKA, YTOOBI TYT )K€ IaTh «CTAapT» HOHY APYTOro 3HaKa.

B 3amade ynoMsaHyTO IIECTh DIEMEHTOB: JBa 3JE€KTPOAA, ABAa BUIA MOHOB, ras, dleKTpuueckoe noie. Yro
JKe B3sTh B KauecTBe KOHQUUKTYyomei napbi? «/3nenue» - HOHbI, HHCTPYMEHT - I10Jie. DJIEKTPOJIbI OCTAIOTCS
«BHE UIpbD» (KaK KpacKOpacHbIIUTENb B 3aaa4e 33 u kaMmepa B 3agaue 29).

OmHAaKO 37€Ch MbI BIIEPBBIC CTAJKHBACMCS C «QJICKTPUYIECCKOI» crierubukoi 3aqaun. Kakoil HOH BKIFOYNTH
B KOH(IMKTYIOIIYIO Mapy - MOJOKUTENbHBIN WIN OTpHLaTeNbHbIH? C OTpHIATENbHOTO HOHA, KOTJa OH NPHOYAET
Ha «(QHUHUI», HYXHO OyIEeT «CAWpPATh» JIMIIHKWE JIEKTPOHBI, K MOJOKUTEIFHOMY HOHY Ha (pMHHIIE NPHACTCS
«I00aBIATE» HEMOCTAIONIME BJIIEKTPOHBI. B CyIIHOCTH Ta k€ CHUTyalus, YTO W B 33jadye O KpacKe: UATH OT
«MHOTO», yOupast u30BITOK, HJIH OT «MaJIOy», 100aBIsst TO, YEro HeJocTaeT?

Korga 3anaua 34 peranachk BIepBble, B3sUTH MOJIOKUTEIbHBIE HOHBL... © HU K 4eMy He npuuuid. [Totom B3s-
JU OTPHIATENIFHBIE MOHBI W TONYYMJIM HOBYIO Hieio. CioMaTh 4To-TO (OyIb TO JIOM, CTaTys, MOJIEKyJa WIH
aToOM) JIerde, 4eM JIOCTPOUTH - YBBI, TAKOBO IIPABIIO. XOTS ObI IPOCTO MOTOMY, YTO JUIS HOCTPOMKH HY>KHO IIPH-
BHECTH MaTepHall U3BHE (Er0 MOXKET HE OKa3aThes), a U Pa3pyLICHNUs JTOMOIHUTENBHOTO MaTepHaia He HYXKHO.
«YBEIMYMBATH YHTPOIIUIO NPOIIE, YEM YMEHBIIATE, - MOKHO ITOJIb30BATHCS M TAKOH (POPMYITHPOBKOH.

Wrak, KOHQIUKTYIOIIAs 1apa «OTPULATENbHBII HOH - AlleKTprdeckoe noney. CyTh KOH(INKTa B TOM, YTO
TI0JIe yMEET 'HaTh MOH OT 3JIEKTPOAA K IEKTPOY, HO Ha «(pHUHUILIE» 1ojie 0e3 TOCTOPOHHEH MOMOIIN HE MOXKET
3aMEHHUTh OTPULATENBHBI HOH monoxuTenpHbIM. Ha mare 3.1 B KkadecTBe 0OBEKTa BO3bBMEM IIOJIE
(maCcTpyMeHT), Torna MKP Oymer 3Byuats Tak: «llome camo MeHSET 3HAK OTPHUIATENHHOTO HOHA. COXPAHSA
CIOCOOHOCTH MepeMernaTh 3ToT noH». OtuerimBo BuaHO PII: «Ilose 1omKHO TOMaTh OTpUIATEIBHBINA HOH, YTO-
OBl ero HEMTPaNN30BaTh WM NPEBPATHTH B MOJIOKUTEIBHBIHN, M HE JOJDKHO JIOMATh HOH, YTOOBI OH ITpoOesKal Tu-
craniuio». CTonb e SICHO pocMarpuBaercst ¥ myTh ycrpaneHus PI1 (war 4.1): pa3aeneHue mpoTUBOPEUHUBBIX
CBOMCTB B IIPOCTPAHCTBE.

Ha nucrannuu moje He AOJDKHO JIOMATh MOHBI, @ Y (PUHHUIIA TOJIE JOJKHO OBITh MHBIM - IIyCTh JIOMAeT OT-
pHLIATENbHBIC HOHBI, IIYCTh OTOMPAET y HUX 3JIEKTPOHBI (TOTJa U3 OTPHIATENFHBIX HOHOB OyIyT BO3HHKATH MO-
noxutenbHble). Kak 310 caenars? Y Hac yxe Obuta Takas 3ajada: B CTOJIOE BO3AyXa HE MOSBISINCH HOHBI (HU-
KTO HE MU3BIMaJl JJIEKTPOHBI Y HEHTPATBHBIX MOJIEKYIT) IIPH CIa0bIX MOMSX (paJMOBOJIHbI)  IPONCXO/IUIIa HOHHU3a-
st (ILUT0 U3BATHE DJIEKTPOHOB Y HEUTPAIBHBIX MOJIEKYJI) ITPHU MOSIBJICHUH CHIBHOTO IT0JIST (MOJIHUS).

Hrak, Hy’)KHO HEOJTHOPOJHOE MOJIE: y MOBEPXHOCTH «(PHHHUILHOTO0» 3JIEKTPOa OHO AO0JHKHO UMETh MECTHOE
YCHJICHHE, CBOCTO POJa «IIPHOPEKHBIN prh», 0 KOTOPBIA pa3o0beTCs «MOHHBIN KOpaOiib», WK IBO3b, Ha KOTO-
PBIH HATOJMKHETCS TMOAHUMAIOIINIACS BBEPX BO3AYIIHBIN MIApHK: HATOJIKHETCS, JIOMHET... U MOWAET BHU3 (yXKe B
JIPYrOM COCTOSTHHN).

C TouKH 3peHus BEMOJIBHOIO aHAIN3a MOAEb 3a1a4l OTHOCUTCS K KJaccy 9: B3aMMOJEICTBYIOT IIOJE U Be-
IIECTBO, 3aMEHSATH 3TH JIEMEHTHI M0 YCIIOBUSIM 3aJaud HeJb3sl (Mbl M3MEPSEM IOJIBIYKHOCTh MIMEHHO MOHOB U
HMEHHO B 3JIEKTPHUYECKOM I10JIe); HY>KHO 00ECIIeYHUTh XOpoIllee yIpaBIeHHe OAHUM U3 3JEMEHTOB. THIIOBOE Be-
MOJIbHOE TTpeoOpa3oBaHue: BBEACHHE BTOPOTO BEIIECTBA, XOPOIIIO MOIAIONIET0Cs YIPABICHUIO WM MpeBpalia-
tomtero nosie [Ty u IT'" ;. Ha «puHHIIHOMY 35IeKTpOJIe JOIDKHO OBITH BELIECTBO, KOTOPOE IPEBpaliaeT OTHOCH-
TENbHO c1aboe 1one, obuee I BCeH «IUCTaHIMUY, B MECTHOE CHIIBHOE TI0JIE.

WTak, momoKUTEIbHBINA JIEKTPO JOIDKEH UMETh «UTITy» (MIJIH BOOOIIIE TOJIBKO U3 UTTIBI M cOCTOSTH). [lomo-
KHUTEIBHBIA MOTEHIHAT Hago0 MOH00paTh TaK, YTOOBI HANMPSHKEHHOCTh y «HIJIBD» ObLIa MEHBIIE HadalbHOU
HaNpsHKEHHOCTH CaMOCTOSITETIFHOIO KOPOHHOTO pa3psiia (Takoi paspsa co3znai Obl HIOMEXH), HO OOJbIIe KPUTH-
YEeCKOW HaNpsHKEHHOCTH, TIPH KOTOPOH PacrafaloTcs OTpHIaTeNbHble HOHBL. BoT, co6cTBeHHO, 1 Bce. B MomeHT
BpeMeHHu T, perucTpupyemsblii, HapuMep, ¢ IIOMOILBIO 3JEKTPOHHOTO ocumiuIorpada, y BHyTpeHHEH oBEepXHO-
CTH OTPULATENBHOTO JIEKTPOJIa CO3/IAI0T CI'YCTOK OTPHULIATENIFHBIX HOHOB, KOTOPBIE MO JIeHCTBUEM MO HaYH-
HAIOT JpeiidoBaTh K MOJIOKUTEIFHOMY 3JeKTpoxy. IIpu moaxose Kk HeMy MOHBI MOMAa0T B 00JaCTh CHIBHOTO
TIOJISL ¥ TaM pachalafoTcsl Ha 3JEKTPOBI M HEHTpaIbHbIE MOJICKYIIBL. DIIEKTPOHBI HOHU3UPYIOT HEHTpaIbHBIE MO-
JIEKYJIBI Fa3a, BbI3bIBAsI BCIBIIIKY HECAMOCTOSATEIBHON MOJIOXKHUTENBHOW KOPOHBI, B KOTOPOI BOZHUKAIOT MOJIOKH-
TENbHbIE HOHBL.

Peructpupyror MomeHT BpemeHH T> 00pa3oBaHus 3TOI BCHBIILIKH, KOTOPast OTHOBPEMEHHO CIIY>KUT U MH/IU-
KaTOpOM IOCTYIUIEHHUS OTPULIATETIbHBIX HOHOB, U TEHEPATOPOM IOJ0XKUTEIBHBIX HOHOB, CTAPTYIOIIUX B MOMEHT
BpeMeHH T, B 0OpaTHOM HampaBieHUH. Jlanee perucTpHpPYyIOT MOMEHT BPEeMEHHU T3 MPUXoJa MOIOKUTETBHBIX
MOHOB Ha OTPHULATENBHBIN IEKTPO]] U MOTYyJaroT, TAKUM 00pa3oM, Ha OHOM OCIMIIIIOTpaMMe TP OTMETKH Bpe-
MEHH, 10 KOTOPBIM OTIPENEISIIOT BpeMeHa Apeiida oTpHIaTe bHBIX U TOJI0KUTEIBHBIX HOHOB.

Brnpouewm, 310 yxxe TexHHuUeckue netanu. BaxkHo npyroe: pemenue takoi 3anaun no APU3 He ornmuaercs
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OT pelleHHsI MPOCTHIX 33aJ1a4 ¢ OaHKaMH, KaJIbKOW MM IUTH(OBAIBHBIM KpyroM. JIUIb Ha caMOM TOCIIeTHEM JTa-
II€ - IIPH TIepexoie OT GU3NIECKOro peleH s K TEXHUUECKOMY - TpeOyIoTcs crelaibHble 3Hanus. Hano, Hanpu-
Mep, 3HaTh, YTO Pacraj OTPHULATEIBHBIX HOHOB MOKET COINPOBOXKAATHCS BCIBIIKOW. [Toka 3T0 He OTpaxkeHO B
Tabnune ¢pusnyecknx 3G HexToB U ABICHHUIA. .

3agaun

[IaTh mpUBeNEeHHBIX HIDKE 3a1a4 Hamo pemmuTh 1o APU3 ¢ mara 2.2 mo 4.2. OCHOBHOE BHIMaHHUE ITO-TTPEXK-
HEMY JOJDKHO OBITh YZIEJICHO XOAY PELICHHs, TOYHOMY BBIITOJHEHHIO IIAroB.

3angaua 36

[To TpyOonpoBoxy nepekayrBarOT >KeNEe30pYJHYIO MyNbITy (B3BECH JKEJIE3HOH pyabl B Boje). Perymupyror
MOTOK ITyJIBIIBI C MTOMOIIBIO BEeHTUNA (3a1BIoKKK). Ho wacTuirel pynsl, obnagaromue abpa3suBHBIME CBOWCTBaMH,
OBICTPO «ChenaroT» 3aABIKKY. Kak ObITh?

3amaga 37

CymecTByeT cnoco® TpynIoBOH 3amaiiku aMmyil. 25 amIys, 3alOJIHEHHBIX JIEKAPCTBOM, YCTaHABIMBAIOT
BEPTHKAJIBHO B THE3/1aX METAUIMYECKOTO JiepyKaTens (ATh PsiioB MO ISITh aMiryi). CBepXy MOJBOASAT IPYIIIO-
BYIO TOpenKy (ISITh PSJOB MO HATH ropesiok). Han xaxmol amiysoil okaseiBaetcsi ropenka. OroHp 3amanBaer
Kanuuisipsl amiyil. K cokanieHuto, criocod MMeeT HeJIOoCTaToK: Iuiamsl IUIoxo peryiaupyercs. OHO TO CIMIIKOM
6oJpII0C, TO CIMIIKOM MajieHbKoe. HekoTopsle aMIyInbl ieperpeBaroTcsi, HEKOTOpPBIE HE 3amanBaoTcs. MOXHO,
KOHEYHO, ITyCTHTh OTOHb Ha IOJIHYIO MOILIHOCTb. TOrJa BCE aMITyibl 3aMasifoTcsi, HO B OOJNBIIMHCTBE aMITyd OT
HeperpeBa NCIOPTHUTCS JIeKapcTBO. MOXKHO, HA000POT, IyCTUTh OYEHb CJIA0bIH OroHb. Toria HU B OTHOI amITye
HE HCIIOPTHUTCS JICKapCTBO, HO MHEHHE aMITylbl He 3amastorcst. [IpoGoBay MCHONB30BaTh MEPEropoaKy - IlIa-
CTHHKY C JBIPKaMH, TPUKPBIBAIONIYIO aMITynbl. OIHAKO €M KallMuIpbl CBOOOJHO IPOXOMST B JABIPKH, TO MPO-
XOJIUT ¥ OTOHb. A €CJIM KalMJULIPBI IPOXOJT B ABIPKH 0€3 3a30pOB, CIIOKHO U JI0JITO BCTABJIATH aMITyJjIbl B Ta-
KYIO TUTacTUHKY. K TOMY ke OHa TOke HarpeBaeTcs M MepeacT Terio ammynaM. Kak ObITh?

3amaga 38

YrtoObI NMPOJEMOHCTPUPOBATh PABHOYCKOPEHHOE IBIKCHHUE ITOJ JICHCTBHEM CHIIBI TSHKECTH, MCIIOIB3YIOT
HarJsAHOE TTOCOOME, COCTOsIee M3 HAKJIOHHOW IUIOCKOCTH M CKaThIBaloOIIeHcs mo Heil Tenexku. Ha Tenexke
YCTaHOBJIEHA KalleJIbHULA - COCYJ] C OKpPAICHHOW >KUIKOCTBIO, BHITEKAIOLIEH B BHUJE OTAEIBHBIX Kalelb 4epes3
paBHBIE MIPOMEXKYTKU BPEMEHHU. B/I01b IyTH TENEeXKKH YKIaAbIBAlOT OyMakHYIO JIeHTY. Eciu Tenexka JBrkercs
PaBHOMEPHO, PAaCCTOSHUE MEXAY YHABIIUMH KallJIIMU Ha JIGHTE OJIMHAKOBOE, €CIIM TEJIeKKa IBUIKETCS] YCKOPEH-
HO, PacCTOSTHUE MEXIy TOUKaMH - KallIIMH BO3PacTacT.

Y006l MPOAEMOHCTPHUPOBATh PABHOYCKOPEHHOE JIBIKCHNE BO3MOXKHO HaINAHEE, HY)KHO, 9TOOBI Ha JICHTE
OBUTO MHOTO Karellb - OTMETOK, T. €. HyXXHA OYCHb JUIMHHAS HAaKJIOHHAS IUIOCKOCTh. HO /UIMHHAS TIIOCKOCTH
(make ckyIamHasi, pa3JBIDKHAS U T. 11.) HEYI00HA.

HyxHO coxpaHUTb cxemy Npudopa, HO CeNaTh Tak, YTOObI IPU HEOOJIBILMX pa3Mepax HaKIIOHHOU IIOCKO-
CTH Ha JICHTE MOJIyYIIOCh TOOOJIbIIE OTMETOK. Y BEIIMYMBATh YAaCTOTY MaJICHUS Kallellb HeNlb3s - Oy/IeM CUHTaTh,
4TO OHHU M TaK MaJaioT OfHA 33 APYTOH.

3amayga 39

W3BecTHO ¥ IIMPOKO NMPHUMEHSETCS] HAHECEHHE TOKPHITHI Ha METaJUIMYECKHe MOBEPXHOCTH (0e3 Toka) XH-
MHUYECKUM cocoOoM. Ero cynHocTb COCTOMT B TOM, YTO METAJUTMUECKOE U3J/e/IMe OMEUIAIOT B BaHHY, 3aI0JI-
HEHHYIO TOpsIYUM PacTBOPOM COJIM MeTajula (HUKeNd, KoOalbTa, Nallagus, 30510Ta, Meau). Hauunaemca peak-
U] BOCCTAHOBJICHHUS, M Ha TOBEPXHOCTH M3/AEIHS OCEaeT METAJlI U3 PacTBOpA.

IIpouecc nmpoxogut TeM ObIcTpee, YeM BhIlIE TeMieparypa. Ho mpu BBICOKOH TeMmeparype pacTBop pasia-
raeTcs, METaJUl BBIIIAIaeT B OCAJ0K Ha THO M Ha CTEHKH BaHHBI, pacTBOP OBICTPO TepsieT paboune CBOICTBa, de-
pe3 /1Ba-Tpy Yaca ero MpuxXoanTcs MeHATh. Jlo 75 % XUMHKATOB HIYT B OTXO/BI, 3TO YIOpOXKaeT npouecc. [Ipu-
MEHEHHE CTaOWIIM3UPYIOIIHNX T00aBOK He pemiaeT 3ana4dy. Kak ObITh?

3agaqa 40

Nudopmanus u3 xxypHana «M3o0perarens u parmonanuzatop» (1976, Ne 6, c. 5): «Xopouiee mMsico ToHET "
- 3TOT NPHUHIIUI TTOJIOKUIIN B OCHOBY cBoero m3obperenns (a. c. Ne 485 380) E. I'. Caspan, H. @. [1ankos u B.
I1. CrostHoB 3 BHUU nTuiienepepadaTriBaromiell MpOMBIIUICHHOCTH, MIPEUIOKUBIINE TAKUM 00pa3oM CTYIHTH
0 kauecTBe Msca. [IpofyKT mocnenoBaresbHO MOTPYKAIOT B PacTBOP MOBapeHHOW COJIM Pa3IMYHON KOHIICHTpa-
. B3sB 5T0 M300peTeHne 3a POTOTHIL, CAAENaiiTe cieyromee, 0ojee COBEpIIEHHOE H300peTeHNE.
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40 OCHOBHbLIX IPUEMOB

ECJIM Bbl AETEKTHUBbBI 3HAJIN...

Haseproe, unTartens yxe TpyIHO YAWBHUTH MapaoOKCaJbHOCTBIO, MpUCYyIIed u3o0peratenbcTBy. Ho BoOT
ellle O/IMH MapaJioKc: 3a/1a4a MOKET ObITh TPyIHA TOJIBKO ITOTOMY, YTO OHA... IPOCTA.

3anaua 41

WHoctpanHass ¢gupma BbINTycKalla XMMHUYECKHE IPOMYKTHI, B YACTHOCTH CIIUPT, KOTOPHIA OTBO3MWIM Ha
pa3HbIe XUMHUYECKHE NPEATIPUATHS, B TOM YHCIIe Ha JJAKOKPACOYHBIN 3aBOJ, PACIOIOKECHHBINA B MATH KUJIOMET-
pax OT 3aBO/a-U3rOTOBHUTENS. TpH-4eThIpe pa3a B HEACTIO MPHE3kKal I'PY30BUK, K HEMY MPHUIIEIUISUIN 3aII0JIHEH-
HYIO0 ¥ OTUIOMOMPOBAHHYIO IUCTEPHY EMKOCTBIO 10 M?, ¥ TPY30BMYOK OTBO3MII €€ Ha JIAKOKPACOYHBIN 3aBOAL. Tam
CHHPT CIIMBANH, TIIATEIBHO U3MEPSIS €70 KOJUYECTBO, & HUCTEPHY BO3BPAIIAIM 3aBOLYy-U3roToBUTem0. C HEKo-
TOPOT0 BPEMEHH CIIUPT CTAJl HCUe3aTh: KaXIbIi pa3 oOHapyXuBaiu Hegoctady B 15-20 J1, a moJ poskaecTBo uc-
4e3JI0 Jaxe 30 1... [IpoBepunu 103UPYIOLIYIO anmapaTypy Ha 3aBOJe-U3TOTOBUTENE U 3aBOJE-TIOJTydaTee -
Bce B mopsake. IIpoBepriin nucTepHy - HU Maneiineit menouky. [IpoBepuin mioMObl y odepeiHoN IUCTEPHBI,
pHUOBIBIIEH HA JTAKOKPACOYHBIA 3aBOJ, - BCEe TUNIOMOBI a0COMIOTHO 1enbl... M cHoBa HemoctaeT 20 n! He Tak yx
MHOT0, HO BeJJb OOH/I- HO, JIa 1 OTIaCHO: HE OOHAPYKUIIIb IIPHYNHY, HCUE3HYT COTHHU JIUTPOB...

X03siMH GUPMBI pacopsauiIcs, 9TOObI IMCTEPHY BE3IIH B CONTPOBOXK/ICHUH OXPaHbI, - He ToMoryio. PaccBu-
pETeBIINI XO35MH HaHsUI YaCTHBIX JETEKTHBOB, U T€ 3aHSJIM HaOJII0AaTeIbHbIC TIOCTHI HA BCEM ITyTH CIIEIO0BaHUS
- HE TIOMOTJIO...

Ho omuaxxpl 3a1a4y yaanoch pemuTh. Kakos ke, 1Mo BalieMy MHEHHUO, ObLT OTBET?

Pemas sty 3amadqy mepebopoM BapHaHTOB, OOBIYHO HAYWHAIOT ¢ «PEBH3UM» YCIOBUI: «A MOXET OBITb, U3-
MEpHUTeNbHas ammaparypa Obula Bce-TakM HETOYHOH?.. Mimm choupT wucmapsuics W3 HEIJIOTHO 3aKPBITOH
mucTepHbl?.. M modep rpy3oBrKa croBopriics ¢ oxpanoit?..» ITotom nepexonsat k ¢usnke u xumun: «He mor
JIY CIHPT BCTYIHUTh B XMMUYECKYIO PEAKIMIO C BEIIECTBOM, U3 KOTOPOIO CIENaHbl CTeHKH IUCTEpHBI?.. MoxkeT
ObITH, 00BEM CIIUpTa MEHSJICS B CBS3HM C MU3MEHEHHEM aTMOC(EpPHOro JaBJICHHS W BHEIIHEH TemIepaTyphi?..»
Mexay TeM OTBET OuY€Hb MPOCT, M, €CIM OBl IMPUTJANICHHBIE NETEKTUBBI 3HATHU THUIIOBBIC MPHUEMBI YCTPAaHEHUS
MIPOTUBOPEUHH, OHU pemmnn Obl 3aJady, He ycTpamBas ciexkd. [Ipuem 10: nedicTBue, KOTOpoe TPyJHO COBEp-
IIATH B IAHHBIH MOMEHT, JIOJDKHO OBITH OCYIIECTBIIEHO JI0 3TOr0 MOMEHTA. TpyaHO MOXUTUTH CIHUPT M3 3aleda-
TaHHOM M OXpaHsIEeMOW LUCTEPHBI, HO HUKAKOIO TpyJa HE MPEACTaBIsIET COBEPIIUTh 3TO HAKaHYHE, KOrjaa Iu-
CTepHa MyCTa U HUKEM HEe OXPaHSIETCs: MU C BEAPOM K IICTOH LIUCTEPHE - HUKTO HE OCTAHOBMUT... 3TI0YMBIIILICH -
HUK TaK ¥ Jeflajl: HaKaHyHe OH IMOJBEIINBAJI BeIpO BHYTPH ITycToi mucTepHbl. Ha cinemyronuii n1eHs HUCTEPHY
3aMONTHSUTH CIIMPTOM... M BEIPO TOXE 3aMONHATIOCH. II0TOM mucTepHY Be3nH Ha 3aBOJ-IIONYJaTEeNb W CIMBAJIH
CIHPT. A 3aI0JHEHHOE BEIPO OCTAaBaNOCh BHYTPH IUCTepHBL. Koraa mycTas mucTepHa BO3BpaIlanach Ha 3aBOJI-
N3rOTOBHUTENb, OXPaHa, ECTECTBEHHO, CHIMAJIAch, M 3JIOYMBIIUICHHHUK MOT' CIIOKOMHO U3BJICYb CBOIO JOOBIUY.

[TomBITKM COCTaBHUTH CITUCKH MPUEMOB NPEIIPHHAMAINCH JTaBHO. B HeKoTophIX crmckax Obwio mo 20-30
npuemoB. Ho oTt6op npousBoamicsi CyObeKTHBHO, B CITUCKH TOMAAIN IIPHEMBI, KOTOPbIE TOMY HJIM HHOMY aBTO-
py MOYeMy-TO Ka3aJuCh BaXHBIMH. Jla U caMO MOHATHE <dIpHUEM» HE MMEJIO YETKOI'O ONpeNeNIeHHs: B CIIMCKaX
MOTJIA COCEICTBOBATh «IPOOJICHNEY U «aHAJIOTHsI», XOTS IIEpPBOE OTHOCHUTCS K TEXHHYECKOW CHCTEME, a BTOPOE -
K MBIIUICHHUIO H300peTaTes.

IIpuemsl, ucnons3yemsle B APU3, - 310 oneparopsl npeoOpa3oBaHUsl UCXOAHOW TEXHHYECKOW CHCTEMBI
(ycTpoiicTBa) MIIM HCXOIHOTO TEXHUYECKOTo Tpoliecca (crocoda). [Ipnuem He mro0bIX MpeoOpa3oBaHMi, a TOJb-
KO TaKHX, KOTOpBIE JI0CTATOYHO CHIIbHBI, YTOOBI YCTPAHUTh TEXHUYECKHE NPOTHBOPEYMS IPH PELICHUU COBpE-
MEHHBIX M300peTaTeNbCKUX 3a1a4. Takue MpreMbl MOXKHO BBISIBUTH TOJIBKO IYTEM aHaIn3a OOJBIIMX MacCHBOB
MATEHTHON MH(OPMAIIH, OTHOCSIIEHCS (3TO OUeHb BaXKHO!) HE KO BCEM M300pETATEIIbCKUM PEILICHUSAM, a TONb-
KO K PEMIeHUSM BBICIIHX YPOBHEH (C TPETHETO U BEIIIIE).

PaboTa 1o cocTaBIIeHHIO CITMCKA TAKUX MPUEMOB ObLIa HAaUaTa eIlle HAa PaHHUX 3Tallax CTAaHOBJICHUS TEOPHU
penieHust n300peTaTeabckuX 3a1ad. UnCo MCCiiefOBaHHBIX aBTOPCKUX CBUAETENHCTB W MATEHTOB ITOCTOSHHO
yBenuuuBanock. Crucok, Bxonsamuit B APU3-71, suttouan yxe 40 npueMoB. /11 UX BBIABIEHUS NPUIILIOCH IIPO-
CMOTpETh MacCUB MaTeHTHON MH(OPMALIMK B COTHU THICSY €JUHUIL U 0TOOpaTh cBbIle 40 ThIC. CHIIBHBIX pellie-
HUH, KOTOpPBIE MOBEPTaIiCh 3aTEM TIIATEIIEHOMY aHAIU3Y.

3HaKOMSCh C ITUMH [IPUEMaMH, 0OpaTUTe BHUMaHHUE: MHOTHE U3 HUX BKIIFOUAIOT MONPHEMBI, KOTOPbIE He-
penKo 00pa3yroT LeMb, IAe KaXKIbli CICAYIOUMN TOIIPHEM Pa3BUBACT MTPEABIIYIIHH.

ITycTs Bac He CMYIIAIOT «HECEPHE3HBIE) HA3BAHMs HEKOTOPBIX MpreMoB. KoHEUHO, BMECTO «TIpUHIIMI MaT-
PEILIKM» MOXKHO CKa3aTh «IIPUHLUI KOHLEHTpUpYIoliel narerpaiumu». CyTb 0Ha, HO «MaTpeIIKay» 3allOMHHAET-
Csl ¢ IEpBOro 3HAKOMCTBA M HaBcerja. ! eme ogHO coobpaskeHHe: MpUeMbl Ul HarJIaJHOCTH M KOMIIAKTHOCTH
MOSICHEHBI MPOCTHIMU NIPHUMEPAMH, 3TO HE 3HAYHT, YTO MIPUEMBI TOAATCS TOJIBKO JUIS IPOCTHIX H300pETEHU.

UHCTPYMEHTBI TBOPYECTBA
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Paccmotpum 40 OCHOBHBIX IIPHEMOB YCTPAHEHNUS TEXHHYECKUX MPOTHBOPEUHH.
1. [TpuHIwT APOOITICHIS

a. PaznennTh 00bEKT HA HE3aBHCHUMBIEC YaCTH.

0. BbIosHUTE 00BEKT pa30OpHBIM.

B. YBEJIHMYHTH CTCIICHb JPOOJICHUS 00BEKTA.

ITp u M e p. I'py3oBoe cyqHO pazaeneHo Ha OJHOTHIHBIE CeKIMH. [Ipi Heo0X0AUMOCTH KOPadiib MOXKHO
JIenaTh JUIMHHEE WIN KOpodJe.

2. IlpuH1MnI BEIHECEHUS

Otnenuts OT 00BEKTAa «MEIIAIONIYI0» YacTh («MEIIaroliee» CBOWCTBO) WM, HAoOOPOT, BHIIEIHTH
€MHCTBEHHO HYXKHYIO YacThb HJIU HYXKHOE CBOICTBO.

B oramnume ot mpeablaylero npuema, B KOTOPOM peub IIla O AelIeHHH 00bEKTa Ha OJMHAKOBBIC YacCTH,
3]1eCh MpeIaraeTcst JeIUTh 00BEKT Ha pa3HbIe YacTH.

ITp ume p. OOBIYHO Ha MAJIBIX MPOTYJIOYHBIX CYZIaX M KaTepax AJIEKTPO3HEPTHs AJISI OCBEIEHHS U IPYTHX
HYXI BbIpa0OaTbIBaeTCs T€HEpaTopoM, padoTaouM OT rpedHOro apuraterst. s momydeHus SIeKTPOSHEPTHH
Ha CTOSTHKE MPUXOJHUTCS yCTaHABIMBATH BCIIOMOTATENBHBIA 3JIEKTPOTEHEPATOp ¢ MPUBOAOM OT ABUTATENS BHY-
TpPEHHEro cropanusi. J[Burarenb, eCTECTBEHHO, CO3aeT IIyM M BUOpauuto. [IpeioxkeHo pa3MecTHTh JIBUraTellb
U TEHepaTop B OTJENBHON Kalcyse, paclojoKCHHOM Ha HEKOTOPOM PACCTOSHHUM OT KaTepa M COSAMHEHHOH C
HUM KaberneMm.

3. IIpuHIMIT MECTHOTO KauecTBa

a. [TepeiiTn OT OJHOPOIHON CTPYKTYPHI OOBEKTA WIJIM BHEIIHEH Cpeabl (BHEIIHETO BO3EHCTBHS) K HEOTHO-

POIHOI.

6. Pa3Hble yacTn 00bEKTa IOIDKHBI BHIITOJIHATh PA3IMYHbIE (DYHKIUH.

B. Kaxxnast yactb 00beKTa JOJDKHA HAXOJMTHCS B YCIOBHSIX, HanOoJiee OJaronpusITHBIX JUIs €€ PaboThI.

ITpuwmep. g 6opsObI ¢ MBUTBIO B TOPHBIX BEIpaOOTKAax Ha MHCTPYMEHTHI (paboune opraHsl OypOBBIX H
MOTPY304YHBIX MAIIKH) MIOJAI0T BOAY B BHE KOHYCa MEJKHX Kamelb. YeM Menpue KaIulh, TEM JIydIle HAeT O0pb-
0a ¢ MBUTBI0, HO MEJIKME KAIUTH JIETKO 00pa3yioT TyMaH, 3TO 3aTpyAHsSET padoTy. PemeHne: Bokpyr KoHyca Mel-
KHX Karleib CO3al0T CIIOH U3 KPYITHBIX Karlelb.

4. IIpuHIUN acCUMMETpUU

a. [Tepeiiti oT cummeTpru4HON GOPMBI 00BEKTA K ACUMMETPHYHOIA.

6. Eciit 00BeKT y)ke acuMMeTpHUeH, YBEITHYUTD CTEIIEHb aCHMMETPHH.

IT p u M e p. [IpoTuBOyapHast aBTOMOOMIIbHAS IIIMHA UMEET OJHY OOKOBHHY IOBBIIICHHONW MPOYHOCTH -
JUISL JTYYIIEro CONPOTHUBIICHHS yAapaM o OOpIIOpHBII KaMEeHb TPOTYyapa.

5. IpuHtun oObeANHEHAS

a. CoeIMHUTH OIHOPOHBIE WM MPEJHAa3HAuCHHBIE JUISl CMEXXHBIX ONepanuii 00bEKThI.

6. O6beAMHUTH BO BPEMEHHU OJJHOPOAHBIEC UM CMEKHBIE onepanuu. [Ipumep. CIBOSHHBIH MUKPOCKOTI-TaH-
JeM. PaboTy ¢ MaHUIYJISITOPOM BEIET O/IMH YeJIOBEK, a HAOIIOIEHUEM U 3aIHChIO IIEITMKOM 3aHST BTOPOI.

6. [TpuHIWIT YHIBEPCATBHOCTH

OOBEKT BBIMOMHIET HECKOJIBKO Pa3HBIX (YHKUIWH, Omaromaps dyemy OTHagaeT HEOOXOAMMOCTH B JIPYIHX
00beKTax.

ITp uwm e p. Pyuka s noptdens oJHOBpEMEHHO CIyKHUT 3cnanaepoM (a. c. Ne 187964).

7. IlpuHIMII «MaTPELLKH»

a. OH 00BEKT pa3MellleH BHYTPU JPYroro, 'KOTOPBIH, B CBOIO OYepelb, HAXOANUTCS BHYTPH TPETHETO H T.

0. OnrH 00BEKT MPOXOJNUT CKBO3B MOJIOCTE B IPYTOM OOBEKTE.

ITp uwme p. «YIBTPa3BYKOBOIH KOHIICHTPATOP YIPYIHX KOJICOAHHN, COCTOSIIUI U3 CKPEIUICHHBIX MEXKITY
€000 TOTYBOJIHOBBIX OTPE3KOB, O TJI MY @ FO [ M M C I TEM, YTO C LIEJIbI0 YMEHBIIICHHS JUTUHBI KOHI[CHTPAaToOpa
" YBCJIMYCHUSA €TO yCTOﬂ‘IHBOCTH IMMOJIYBOJTHOBBIC OTPE3KH BBINIOJHEHBI B BUAEC IOJIbIX KOHYCOB, BCTABJICHHBIX
oauH B apyroit» (a.c. Ne 186 781). B a. c. Ne 462 315 aOGCOMIOTHO TaKoe K€ PellieHUe UCTIONb30BAHO JJIsT YMEHb-
IICHUS] TabapUTOB BBIXOAHOM CEKIMHU TpaHC(HOPMATOPHOTO MHE303JIEMEeHTa. B yCTpoiicTBe AJIs BOJIOYEHHUS Me-
Tajuia 1o a. c. Ne 304 027 «maTpenika» cocTaBjieHa U3 KOHYCHBIX BOJIOK.

8. [IpuHuuMn anTUBeca

a. KomneHcupoBath Bec 00beKTa COSTUHEHUEM C IPYTUM 00BEKTOM 00J1aJAF0IIUM ITOIbEMHOMN CHIIOM.

6. KomnencupoBath Bec 00beKTa B3aMMOIEHCTBUEM CO CpeIoi (TPEUMYILIECTBEHHO 3a CUET a’po- U THAPO-
JUHAMHYECKHUX CHII).

II p uwm e p. «lleHTPOOEKHBIH TOPMO3ZHOTO THIIA PETYIATOP YHCIa 00OPOTOB POTOPHOTO BETPOABUTATEIIS,
YCTaHOBJICHHBIA HA BEPTUKAIBHOW OCH POTOPA, OTIMYAIOIIHICS TeM, UTO C HENbI0 MOIep>KaHusi CKOPOCTH Bpa-
IICHUS POTOpa B MAJIOM HHTEPBAJIC YHCIa 00OPOTOB MPU CHIHHOM YBEIMYCHUH MOIIHOCTH T'PY3BI PETYISATOpPA
BBINOJIHEHBI B BHJIC JIONACTEH, 00ECIEYNBAIONINX a3POAHMHAMUYECKOE TOpMOXKkeHue» (a. ¢. Ne 167 784).

HHTepecHO OTMETUTH, YTO B (QOpMyJic U300pETEHHs YETKO OTPAKEHO MPOTHBOPEYHE, MPEOI0JICBacMOC
nzobperenueM. [Ipu 3anaHHOl cuile BeTpa U 3aJaHHOI Macce TPy30B IOJIy4aeTcsi ONpe/IelIeHHOe YHCI0 000po-
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TOB. UTOOBI €0 yMEHBIIUTH (IIPY BO3PACTAHWHU CHUJIBI BETpPa) HY>KHO YBEIWYHTh Maccy rpy3oB. Ho rpyss! Bpamia-
I0TCSI, K HUM TPYAHO Tofo0paThes. Y BOT mpoTHBOpedne YCTpaHEHO TeM, UTO Tpy3aM MpuaaHa Gopma. co3maro-
1as a3pOTUHAMUYIECKOE TOPMOXKECHHE, T. €. TPY35I BEITIOHEHBI B BHIIE KPbIIa C OTPULATSIHHBIM YTIIOM aTakKy.

OOmmast naest OYeBHIHA: €CIIM HY>KHO MEHSATh MacCy JBIDKYILETOCS Tella, a MacCy MEHSTh HENb3s 110 OIpe-
JIETIEHHBIM COOOPa)KEHHUSIM, TO TEIy Hano Npuaath GopMy Kpbula ¥, MEHsIsI HAKJIIOH KpbUIa K HAIIPABJICHUIO JBH-
MKEHUS, T0JTydaTh JOTOJHUTEIBHYIO CHUITY, HAlPaBICHHYIO B HY)HYIO CTOPOHY.

9. ITpuHIMI TPEeIBAPUTETHLHOTO aHTUACUCTBUS

Ecmu mo ycrmoBusaM 3amadn HEOOXOAMMO COBEPIINTH KaKOe-TO JCHCTBHE, HAJO 3apaHee COBEPIINTH aHTH-
JIEUCTBUE.

ITpuwme p. «Ciocod pesanus 4amedHbIM PE3LOM, BPAIIAIOIMINMCS BOKPYT CBOEH TeéOMETPHUYECKOH OCH B
IpoLecce pe3aHusi, OTIINYAIOIIUICS TEM, YTO C LEJbI0 MPEJI0TBPAIEHHs BOSHUKHOBEHUSI BUOPAIMK YallleuHbIH
pe3ell MpeaABapuTeNbHO HArpYXaloT YCHIMAMH, OJIU3KUMHU 10 BEIMYMHE M HAIPaBICHHBIMH IPOTHBOIOJIOKHO
YCHIIUSIM, BO3HUKAIOIINM B Tporiecce pe3anus» (a. ¢. Ne 536866).

10. IIpuHIMT TpeaBapUTETHHOTO IEHCTBUS

a. 3apaHee BBINTOIHUTH TpedyeMoe neicTBIE (TIOTHOCTHIO WK XOTS OBl YaCTUYHO).

6. 3apaHee paccTaBUTh OOBEKTHI TaK, YTOOBI OHM MOTJIM BCTYIHTH B JIeHCTBHE Oe3 3aTpaT BpeMEHH Ha J10-

CTaBKy U ¢ Haubosee ynoOHOro mMecra.

IIprmMepom MOXKET CIIyKUTh IPUBECHHOE BBIIIE pelieHue 3agauu 41.

11. TlpuHMn «3apanee MOAJI0KEHHON TIOTYIITKIY

KomneHcnpoBaTh OTHOCHTEIIFHO HEBBICOKYIO HAIE)KHOCTh 00BEKTA 3apaHee MOArOTOBICHHBIMH aBapPHIHBI-
MH CpPEICTBAMH.

ITpuwmep. «Crnocod 00paboTKn HEOPraHWIECKHX MAaTEPHANIOB, HAIPUMEDP CTEKJIOBOJIOKOH, ITyTE€M BO3/€H-
CTBHSI IIJIA3MEHHOTO JIy4a, 0 T M Y a 10 Il XU M C 51 TEM, YTO C LIEJIBIO MOBBIIIEHUS] MEXaHUYECKOM MPOYHOCTH Ha
HEOpTraHHYEeCKHe MaTepHajbl PeBapUTEeIbHO HAHOCAT PacTBOP WJIM PacIlIaB COJEH IENIOYHBIX WIIH IIEIOYHO-
3eMeNbHBIX MeTaIoBy (a. c. Ne 522 150). 3apaHee HAHOCST BEIIECTBA, «3AEUMBAIOIINE» MUKPOTPEIINHbL. EcTh
a. ¢. Ne 456 594, mo koTOpOMy Ha BETBb JIepeBa (0 CHIUIMBAHMWS) CTABAT KOJBIIO, CKUMArOIee BeTBb. JlepeBo,
9yBCTBYS «0OJIb», HAIPABIIET K ’TOMY MECTy IHTATEIbHBIC U JICUalllie BemlecTBa. TakuM o0pa3oM, 3TH Belle-
CTBa HAKAIUTMBAIOTCS J0 CHIJIMBAHUS BETKH, YTO CIIOCOOCTBYET OBICTPOMY 35KHBIICHHUIO 1TOCIIE CITVIIMBAHUSL.

12. TIpyHIUT SKBUMIOTEHIUAIIEHOCTH

H3MeHuTh ycnoBus paboThI TaK, YTOObI HE IPUXOUIIOCH HOAHUMATh WM OIyCKaTh O0OBEKT.

IT p u M e p. IlpeanoxeHo ycTpoiicTBO, HCKITIOYAIONIee HEOOXOIUMOCTh MTOTHUMATh U OITyCKaTh TSKEIBIS
npecc-GpopMbL. Y CTpOHCTBO BHIIOIHEHO B BUJIE MPUKPEIDICHHON K CTOITy Tpecca MPHUCTABKH C POJIBIaHTOM (a. C.
Ne 264 679).

13. IMpuHnun «Ha060poT»

a. Bmecro neicTBusi, AMKTYEMOTO YCIIOBUSIMH 33/1a4H, OCYLIIECTBUTh 0OpaTHOE NEHCTBHE.

6. CrenaTh IBHXKYIIYIOCS 4acThb OOBEKTa WJIHM BHEIIHEH cpelbl HEMOIBIKHOMN, a HEMOABHKHYIO - JBIIKY-

HIencs.

B. [lepeBepHYTh OOBEKT «BBEPX HOT'AMI», BBIBEPHYTH €TO0.

IT p u M e p. PaccmarpuBas 3amaqy 9 (0 GuibTpe MU yIaBIWBAHUS ITBUIN), MBI IIO3HAKOMIUTUCH C a. ¢. No
156 133: ¢punbTp caenaH U3 MarHUTOB, MEXIY KOTOPBIMH pacIioioxkeH (eppomMarHuTHEIN nopomok. Yepes cemb
JeT nosBuIoCh a. ¢. Ne 319 325, B koTopoM (GHUIBTP BBIBEPHYT: «DJIEKTPOMATHUTHBIA (QUIBTP IUISi MEXaHUYe-
CKOM OYMCTKH JKUAKOCTEH U ra30B, COACPIKAIINN HCTOYHUK MarHUTHOTO TOJISI U (DMIIBTPYIOIIUI SJIEMEHT U3 3ep-
HUCTOTO MAarHUTHOTO MaTepuana, OTIMYAIOIIUICSI TeM, YTO C LENbI0 CHHKEHHUS YIEeIBHOTO pacxoja 3JeKTpo-
SHEPIYU U YBEIWYCHHUS MPOU3BOAUTEIBHOCTH (QIIIBTPYIONIMHA 3I€MEHT pa3MeIleH BOKPYT UCTOYHUKA MarHUTHO-
T'0 TOJIA U 00pa3yeT BHEITHUN 3aMKHYTBI MATHUTHBIN KOHTYPY.

14. IMpuanun cdeponanrbHOCTH

a. [TepeiiTi OT IPSAMOJIMHEHHBIX YaCTEH K KPUBOJIUHEHHBIM, OT TUIOCKHUX IMOBEPXHOCTEH K CPEPHUUCCKUM, OT

4acTel, BBIIOJIHEHHBIX B BUJIE Ky0a WM MapauleNenuIieia, K IapoBbIM KOHCTPYKIIHSM.

6. Micionb30BaTh POJIMKH, IAPUKH, CITHPATH.

B. [lepeiiTi OT MPSIMONKMHEIHOTO IBIKEHISI K BPAIaTeIbHOMY, HCIIOIb30BaTh IEHTPOOESKHYIO CILITY.

IT p u M e p. YerpoiicTBo mist BBapKd TPyO B TPYOHYIO PEIICTKY MMEET 3JICKTPOIBI B BHJIE KATSIINXCS IIa-
PHKOB.

15. TlpuHUMI AMHAMUYHOCTH

a. XapaKTepuCcTUKU 00beKTa (WM BHEUIHEH CPEbl) MODKHBI MCHSATHCS TaK, YTOOBI OBITh ONTHMAIbHBIMU

Ha Ka)JIOM 3Tare padoThI.

6. Paznon0Outs 00BEKT HA YACTH, CIIOCOOHBIE TIEpEeMeNaThCsl OTHOCUTENBHO APYT ApyTa.

B. Eciit 00BEKT B 11eTIOM HETIOABMKEH, CACNATh €ro IIOABMKHBIM, TICPEMEIIAFOIIIMCS.

IIpuwme p. «Ciocod aBTOMAaTHYECKOH TYTOBOH CBApKH JICHTOYHBIM JJIEKTPOJIOM, OTIMYAIOLINHCS TEM,
YTO C LEJBI0 IMIMPOKOT0O PEryarupoBaHus GopMbl U pa3MepOB CBapOYHOI BaHHBI 3JEKTPOJ M3rHOArOT BJOJIb €T
oOpasyroriieii, mpuaaBas eMy KPHBOJIHMHCHHYIO (OopMy, KOTOPYIO M3MEHSIOT B mpoiecce cBapku» (a.c. Ne 258
490).
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16. TIpuHIIMTT YACTUYHOTO WIIK U30BITOYHOTO JIEHCTBHS

Ecmm tpynsao momyunts 100 % tpebyemoro addexra, Haxo MONYyINTh «IyTh MEHBIIE» WIIN «IyTh OOIBIIE»
- 3a7a4a MpY 3TOM MOJKET CYIIECTBEHHO YIPOCTHTHCH.

[Ipuem yxe 3HaKOM 110 331a4e 34: MIMHAPHI OKPAIIUBAIOT C U30BITKOM, KOTOPBIH 3aTE€M YIaJIsIOT.

17. llpuHuun nepexoja B Ipyroe U3MepeHue

a. TpyaHocTH, cBsi3aHHBIE C JIBIDKEHHEM (WM pa3MelleHneM) oOBbEeKTa MO JIMHUH, YCTPAHSIOTCS, €CIIU
00BEeKT mproOpeTaeT BO3MOXKHOCTD NEpeMeNaThcs B JIBYX HM3MEpeHusxX (T. €. Ha miockocTH). CooTBer-

CTBEHHO 3a/1a4uH, CBSI3aHHBIE C ABMKEHHEM (WM pa3MEIIEeHHEM) O0BEKTOB B OJJHOM IUIOCKOCTH, YCTPAHSIOT-

Csl TIpH TIEPEX0/ie K MPOCTPAHCTBY TPEX N3MEPEHUH.

6. Mcnonb30BaTh MHOTOATXKHYIO KOMITOHOBKY OOBEKTOB BMECTO OJTHOATAKHOM.

B. Hak/moHUTH OOBEKT MK MTOJIOXKUTB €T0 «HA00K.

r. Mcnonp30BaTh 0OpaTHYIO CTOPOHY JaHHOU TUIOIIA TH.

1. Vicionb30BaTh ONTHYECKHE MTOTOKH, MaJaloIlie Ha COCETHIOI0 IJIOMIAgh WIM Ha OOpaTHYIO CTOPOHY
nmeroreiica miomanu. [lpuem 17a MoxHO 00BenuHUTE ¢ TpueMamu 7 u 158. Ilomydaercs mems, XxapakTe-
pu3yromas o0IIy0 TEHACHINIO Pa3BUTH TEXHUIECKHX CUCTEM: OT TOUKH K JIMHHUH, 3aT€M K IJIOCKOCTH, T10-
TOM K 00BEMY M, HAKOHEI, K COBMEIICHHUIO MHOTHX 0OBEMOB.

IIpuwmep. «Cnocod xpaHeHUs] 3UMHETO 3araca OpeBeH Ha BOJAE IyTeM YCTAHOBKM MX Ha aKBaTOPHU
pelina, 0 T M Y a0 Il M U C 5 TEM, YTO C LEIbIO0 YBEIMUCHUS YIEIbHOH €MKOCTH aKBaTOPUU U YMEHbBILIECHUS
o0bemMa MPOMOPOKEHHOI ApeBecHHbI OpeBHa (HOPMUPYIOT B MYYKHU, HIMPUHOM U BHICOTON B MONEPEYHOM Cede-
HHH TIPEBBIMIAONINME JUIMHY OpEBEH, MOCIIE YeTO COPMUPOBAHHBIC ITy9KH YCTAHABINBAIOT B BEPTUKAIBHOM MO-
JoxxeHum» (a. c. Ne 236 318).

18. Mcnonp30BaHne MEXaHUICCKUX KOJICOaHMIA

a. [IpuBectr 00bEKT B KoJieOaTEIbHOE JIBIKEHUE.

6. Ecnu Takoe IBMKEHHE y)KE COBEPIIAETCS, YBETUUUTh €r0 YaCcTOTY (BIIOTH JI0 YABTPa3BYKOBOM).

B. Mcronp30BaTh pPe30HAHCHYIO 9acTOTY.

r. [IpuMeHnTs BMECTO MEXaHWIECKUX BUOPATOPOB IIbE30BHOPATOPHI.

1. Mcrionp30BaTh yibTpa3ByKOBBIE KOJICOAHNS B COYETAHUH C SIEKTPOMATHUTHBIMH TOJISIMH.

ITpuwme p. «Crocod 6e30MHITIOUHOTO pe3aHust IPEBECHHBI, O T JI M 9 a 10 Il M i C 51 TEM, YTO C LENIbIO CHU-
JKEHUS! YCWINSI BHEPEHUSI MHCTPYMEHTa B IPEBECHHY Pe3aHUE OCYIIECTBIISIIOT HHCTPYMEHTOM, Y4acToTa ITyJibca-
UM KOTOPOTro OJiM3Ka K COOCTBEHHOW 4acTOTe KojieOaHui mepepe3acMoit npeBecub (a. ¢. Ne 307986).

19. TIpuHIIUTT TIEPUOTUIECKOTO NEHCTBHSI

a. [TepeliTi OT HENPEPHIBHOTO ACHCTBUS K IEPHOANIECKOMY (MMITYIbCHOMY).

6. Ecin neficTBre yKe OCyIIECTBIISETCS IEPUOANIECCKH, U3MEHUTH IEPUOJHIHOCTb.

B. Mcnonp30BaTh nay3sl MeXLy IMITYJIbCAMH JUISL IPYTOTo JICHCTBHSI.

I puwme p. «Ciocod aBTOMAaTHYECKOTO YIPABICHUS] TEPMUUYECKUM LIUKJIOM KOHTAKTHOIM TOYEYHOH CBAPKH,
MPEUMYIIECTBEHHO JIeTajell MabIX TOJIIMH, OCHOBAaHHBIH Ha U3MEPEHUH TEPMO-3. JI. C., O TII MY a0 Ul U U C 4
TEM, YTO C LEJIbIO MOBBIILICHNS! TOYHOCTH YIIPABJICHHS IPH CBAPKE UMITYJIbCAMH TOBBIIIEHHON YaCTOThI U3MEps-
0T TEPMO-3. JI. C. B IIay3aX MEXIy HMITyJIbCaMi CBAPOYHOTO TOKa» (a. c. Ne 336 120).

20. ITpuHUMI HENPEPBIBHOCTH MOJIE3HOTO AECUCTBUS

a. Bectn paboty HenpepsIBHO (Bce YacTH 00BEKTa TOJDKHBI BCe BpeMsi paboTaTh C MOJIHON Harpy3Kom).

0. YCcTpaHuTh XOJIOCTBIE U TPOMEXYTOUHBIE XO/IBL.

ITp uwme p. «Cocod 00pabOTKK OTBEPCTHI B BHIIC IBYX MMEPECEKAOIIMXCS [IMIMHIPOB, HAITPUMED THE3]
CenapaTopoB MOJIIIUITHUKOB, O T JI M 4 @ 10 Il M U C 51 TEM, YTO C IO MOBBILICHHS MPOU3BOIUTEILHOCTH 00pa-
GOTKH €€ OCYIIECTBISIFOT CBEPIIOM (3EHKEPOM), PEXYIIHE KPOMKH KOTOPOTO TO3BOJISIOT MPOM3BOANTH PE3AHHUE
KaK IIPH IPsSMOM, TaK U IIPH 0OpaTHOM XOJic MHCTPYMEHTa (a. c. Ne 262 582).

21. IlpuHIMI TPOCKOKA

Bectu nporiecc uiM OT/GNIBHBIE €ro Tanbl (HapuMep, BpeJHbIe WM ONTaCHbIE) Ha OOJBIION CKOPOCTH.

ITpuwme p. «Cnocod 006pabOTKK APEBECHHBI TP MPOU3BOJCTBE IINOHA ITyTEM IPOTPEBa, OTINYAFOIHNCS
TEM, YTO C LEJbI0 COXPaHEHHs MPUPOJHON JIPEBECHHBI IIPOTPEB €€ OCYIIECTBIAIOT KPAaTKOBPEMEHHBIM BO3JICH-
cTBHeM (hakena ruraMeHu ras3a ¢ temmeparypoit 300-600°C HemmocpeICTBEHHO B IIPOIIECCE N3TOTOBIICHHUS IIITOHA)
(a. c. Ne 338 371).

22. IpuHnun «oOpaTuTh Bpe B TOJIB3Y»

a. Mcnone3oBath BpenHble GakTOphI (B YaCTHOCTH, BPETHOE BO3JEHCTBUE CPEbI) JUIS MOIYYESHUS ITOJIOKH-

TENBHOTO Y eKTa.

6. YcrpaHuTh BpeHbIN (aKkTOp 3a CUET CIOKEHUS C IPYTHUMH BPEIHBIMU (pakTOpaMHu.

B. YCHINTB BpPEAHBIN (PaKTOP O TAKOW CTENEHH, YTOOBI OH IIepecTaln OBITh BPEIHBIM.

ITpuw™me p. «Crtocod BOCCTAHOBIIEHUS CHITYYECTH CMEP3IIMXCSI HACBIIHBIX MaTepUaioB, OTIMYAIOIINHCS
TEM, YTO C ILIEJIBI0 YCKOPEHHS IPOIecca BOCCTAHOBICHUS CHIITYYEeCTH MaTEpUaliOB U CHIDKEHHS TPYAOEMKOCTH
cMep3LIniica MaTepuai NoABEPraoT BO3ACHCTBUIO CBEPXHU3KUX TeMmepaTyp» (a. ¢. Ne 409 938.

23. IIpuHuun oOpaTHON CBSI3U

a. Beectu oOpaTHYyIO CBA3b.
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6. Ecin obpatHas cBsI3b €CTh, H3MEHHTB €€.

IIpuwme p. «Crtocod aBTOMaTHYECKOTO PEryIUPOBAHMS TEMIIEPATYPHOTO PEXHUMa O0XKHTA CYIb()HUIHBIX
MaTepualioB B KHUILSIIEM CJIO€ ITyT€M M3MEHEHHs MOTOKa Harpy)kKaeMoro MaTepuaya B (YHKLIHH TeMIEepaTyphl,
OTJIMYAIOIINICS TEM, YTO C IENbI0 TMOBBIIICHNS JUHAMUYECKONH TOYHOCTH TOAEPKaHUsS 33JaHHOTO 3HAYCHUS
TEMITEpaTyphl 10Jlauy MaTepHalla MEHSIOT B 3aBUCHMOCTH OT U3MEHEHHUs COJIEPIKaHUsI CEPHUCTOTO Ta3a B OTXO-
nanmx razax» (a. ¢. Ne 302 382).

24. TIpuHIUI «[TOCPETHHIKA)

a. Mlcnonp30BaTh MPOMEKYTOUHBIA 00BEKT, IEPEHOCSINNI W TIepeIalonii 1eiicTBHE.

0. Ha Bpems npricoemMHATE K 0OBEKTY APYTO# (JIETKOYIAIIEMBIH) OOBEKT.

ITpuwme p. «Cnocod TapupoBKH MPHOOPOB AJISI U3MEPEHHS TUHAMHYECKUX HANpPSDKCHUH B TUIOTHBIX Cpe-
Jlax TpH CTaTUYECKOM HarpykeHHH o0Opasia cpe/bl ¢ 3aJI0KEHHBIMA BHYTPH HEro IprOOpoOM, O T J1 M 4 a 10 Il U
W C g TeM, YTO C LIENbIO TOBBIIEHHUSI TOYHOCTH TAPHPOBKU HarpyxeHue oOpasiia ¢ 3aJI0’KEHHBIM BHYTPH HEro
MprOOPOM BEIyT Yepe3 XPYNKUN MPOMEKYTOUHBIN 351eMeHT» (a. c. Ne 354 135).

25. TIpuHIMT caMOOOCITY>)KUBAHHS

a. OOBEKT MoIKeH caM ce0s 00CITy)KUBaTh, BBIIOIHSS BCTIOMOTATEIbHBIE I PEMOHTHBIE ONIEPAIHH.

0. Ucmonb30BaTh OTXO/IBI (SHEPTHH, BEIISCTBA).

II puw™me p. B anexkrpocBapoyHOM NHCTOJIETE CBApOYHYIO MPOBOJOKY OOBIYHO IIOJAET CHELUaIbHOE
yerpoiicTBo. [IpeanoxkeHo UCnonb30BaTh VIS MOJJauy ITPOBOJIOKH COJICHOU I, padOTAIOLIMH OT CBAPOYHOTO TOKA.

26. IIpuHIINT KOTMPOBAHUS

a. BmecTo HeZoCTymHOTO, CII0KHOTO, JOPOTOCTOSILETO, HEYIOOHOTO MIIN XPYNKOTO 00BEKTa HCIO0JIb30BAThH

€ro yIpPOILICHHBIC 1 JICIICBHIE KOTNH.

6. 3aMeHHUTH OOBEKT WIIM CHCTEMY O0BEKTOB MX ONTHYECKMMH KOMUSMH (M300paskeHnsiMK). Vcnons3oBath

IIPY 9TOM M3MEHEeHHe MaciuTada (YBEIMYUTh MM YMEHBIIUTE KOIIHH).

B. Eciiit ncnonb3yroTcst BUAMMBIE ONTHYECKHE KOIHHU, NMEPEHTH K KOMUSAM WH(paKpacHbIM WK yibTpadu-

OJICTOBBIM.

IIp u M e p. «Harnmsagaoe ydae6HOE ocoOue 10 reoAe3nH, BEITOIHEHHOE B BUJIE HAITMCAHHOTO Ha INIOCKOCTH
XYIO’KECTBEHHOTO MAHHO, O T JI M 4 @ 0 I € € C A TeM, YTO C IEJbI0 IOCIEIYIOMEH Ire01e3nIeCKOi CheMKH C
MTAaHHO N300pa’KEHNSI MECTHOCTH OHO BBITIOJIHEHO 110 JAHHBIM TaXEOMETPUYECKONH CheMKH U B XapaKTEPHBIX TOY-
Kax MECTHOCTU CHAa0’KEHO MIUHUATIOPHBIMU I'e0JIC3UNUCCKUMHE perikaMuy (a. ¢. Ne 86560).

27. JlemeBas HEJOITOBEYHOCTh B3aMCH JIOPOTOM JIOJITOBEYHOCTH. 3aMEHUTH JIOPOToi 00BEKT HAOOpOM Jie-
IIEBBIX 00BEKTOB, MOCTYIHBIINCH IPU 3TOM HEKOTOPBIMU KauecTBaMu (HalpuMep, T0JITOBEYHOCTHIO).

IT p 1 M e p. MpIIenoBKa 0JHOPAa30BOTO ACHCTBHSA: IUIACTMACCOBAS TPYOKa C MPUMAHKO; MBIIITh BXOAUT B
JIOBYIIKY Yepe3 KOHycOOOpa3HOE OTBEPCTUE; CTEHKH OTBEPCTHS Pa3ruOaOTCs U HE JalOT €l BBIMTH 00paTHO.

28. 3aMeHa MEXaHMYECKOH CXEMBI

a. 3aMEHUTh MEXaHNYECKYIO CXEMY ONTHYECKOH, aKyCTHUECKOM MIIH «3aI11ax0BO».

6. Mcnonp30BaTh 3MEKTPUYECKHUE, MATHUTHBIC M 3JEKTPOMArHUTHBIC MOJIA JUIS B3aUMOJCHCTBUS C 00BEK-

TOM.

B. IlepeiiTi OT HETOABIKHBIX MOJIEH K ABMXKYIIUMCS, OT (PMKCHPOBAHHBIX K MEHSIOLINMCS BO BPEMEHH, OT

HECTPYKTYPHBIX K UMEIOIINM OIIPEIEICHHYIO CTPYKTYDY.

r. Mcrionp30BaTh NOs B COYETAHUH ¢ ePPOMArHUTHBIMH YaCTHI[AMH.

IIpuwmep. «Ciocod HaHECEHUS] METAJUTMYECKUX TOKPBITUI Ha TEPMOIUIACTUYHBIE MaTePHUAIIbI ITyTEM KOH-
TakTa ¢ MOPOIIKOM MeTajljla, HarpeThiM 10 TeMIepaTyphl, MIPEBbIIAIOIIe TeMIepaTypy IUIaBIeHUs TepMOILIa-
CTa, 0O TIM YA N UHCSA TEM, UTO C LENbIO MOBBIIICHUS IPOYHOCTH CLEIUICHHUS TOKPBITHS C OCHOBOM M €ro
IUIOTHOCTH TIPOLIECC OCYIIECTBISIOT B AIEKTPOMArHUTHOM ToJiex (a. ¢. Ne 445 712).

29. Ucnonb30BaHUE THEBMO- U THIPOKOHCTPYKLUI

Bwmecto TBepapIX yacTel 0OBEKTa MCIIONB30BATh ra3000pa3Hble M KHUAKHE: HAAYBHBIE U THAPOHAIIOIHSIC-
MBI€, BO3/LyIIHYIO IIOIYIIKY, THAPOCTATUYECKUE U I'HPOPEAKTHBHBIE.

ITp u ™M e p. nsa coenuHerns rpeOHOTO Baa Cy[Ha CO CTYIHIIEH BUHTA B Bajle cIefaH a3, B KOTOPOM pas-
MeIlleHa 3JIaCTHYHAs 1Mojlasi eMKOCTh (Y3KMH «BO3AYLIHBIM MEIIOK»). Ecinu B 3Ty eMKOCTh HOJaTh CKaThIi BO3-
IIyX, OHA Pa3AyeTcs M MPIDKMET CTynuiy K Baiy (a. ¢. Ne 313 741). OObI9HO B TaKHX CIIydasX UCIOIB30BAIH Me-
TAJUTNYECKUH COCTMHNTEIBHBIN 3IEMEHT, HO COSIMHEHHE C «BO3AYLIHBIM MEIIKOM) TIPOIIE H3TOTOBUTH: HE HYX-
Ha TOYHAs IMOJTOHKA CONPSTaeMBIX IOBepXHOCTeH. KpoMe Toro, Takoe coelMHEHHE CIIIaXHUBAeT yIapHbBIE Ha-
rpy3ku. VIHTEpecHO CpaBHHUTH 3TO M300pETEeHHE C OIyOJIMKOBAaHHBIM I103)Ke M300peTeHueM 1o a. c. Ne 445 611
Ha KOHTEHHep Uil TPAaHCIIOPTHPOBAHUS XPYIIKUX U3JEIni (HarpuMep, ApeHaKHbBIX TPYO): B KOHTelHepe UMeeT-
csl HajgyBHas 000JI0YKa, KOTOpasl MPIKUMAeT M3JeNIUs M He JJaeT UM OWThCS IpH mepeBo3ke. Pasuble obmactu
TEXHUKH, HO 33/1a4{ U pelIeHus abCOMOTHO HAeHTHYHEL. B a. c. Ne 249 583 namyBHOI1 srmemenT paboTtaeT B 3a-
XBaTe MOAbEMHOI0 KpaHa. B a. c. Ne 409 875 - npmxumaer Xpynkue U3AEius B YCTPOMCTBE ISl pACIMIIOBKHU.
Takux n300peTeHni BennKkoe MHOXKECTBO. Buanmo, mpocTo, mopa npekpaTuTh MaTeHTOBAaTh TAKUE MPEAIoKe-
HUSL, @ B Y4eOHUKH KOHCTPYHPOBAHUS BBECTH ITPOCTOE MPABHJIO: €CIIM HaI0 Ha BPEeMsl JAEIUKATHO MPUKATh OJUH
MIPEIMET K JIPYroMy, HUCIIONb3YiTe «BO3AYLIHBIA MEMIOK». JTO, KOHEYHO, HE 3HAYUT, 4TO BeCh IpueM 29 mepe-
CTaHeT ObITh N300PETaTENBLCKHUM.
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«Bo3nylIHbI MEIIOK», IPUKUMAIOIIMNA OJHY €Tallb K APYrOi, - TUIIMYHBIA BENOJb, B KOTOPOM «MEIIOK»
UTPAET POJIb MEXAHWIECKOT0 MOJIsl. B coOTBETCTBMY ¢ OOIMM ITPAaBUIIOM Pa3BUTHS BETOIBHBIX CHCTEM CIIE0Ba-
JI0 OKUJATh Iepexoa K (enoiapHoi cucteMe. Takoi mepexo MeHCTBUTEIRHO Mpou3oIme: B a. ¢. Ne 534 351
TIPE/ITIOKEHO BHYTPh «BO3JYIIHOTO MEIIKa» BBECTH ()ePPOMATHUTHBIN MOPOIIOK, a JUIS YCHIICHHS MPHUKUMA HC-
0JIb30BaTh MarHUTHOE ToJie. Yl cHoBa HecoBepIIeHCTBO (POPMBI TATEHTOBAHMSI IPUBEJIO K TOMY, YTO 3aIIaTeHTO-
BaHa HE yHHMBEpCAJIbHAsl WEs YNPaBICHHs «BO3IYIIHBIM MEUIKOM», a YaCTHOE YCOBEPIICHCTBOBaHUE IUIM(O-
BaJBHOTO «BO3YIIHOTO MEIIKAY...

30. Mcrionp3oBaHne THOKUX 000JI09EK ¥ TOHKUX MIIEHOK

a. BMecTo 00BIYHBIX KOHCTPYKIMH MCHOIB30BATH THOKHE 000IOUKH U TOHKHE TUICHKH.

6. M3omupoBarh 0OBEKT OT BHEMIHEH CPEbl ¢ TIOMOIIBIO THOKMX 000JI09eK U TOHKHUX TIEHOK.

IIpuwmep. «Ciocod popmupoBaHus Ta300€TOHHBIX H3/ICNIUI IIyTEM 3aJIMBKH CHIPBEBOI Macchl B hopmy 1
MOCTeyIoel BBIIEPKKH, O T T M 9 a 10 Il U # € 1 TeM, YTO C LIENbIO TOBBIIICHUS CTEIIEHH BCIIyYMBaHUS Ha 3a-
JUTYIO B (DOPMY CHIPbEBYIO MacCy YKJI/IBIBAIOT Fa30HEPOHUIIAEMYIO TUIEHKY» (a. ¢. Ne 339 406).

31. IIpumeHeHre TOPUCTHIX MaTePHATIOB

a. BBIMOHUTE 0OBEKT MOPUCTHIM WIIM MCHOIB30BaTh AOIIOIHUTEIIBHbIEC TOPUCTHIE 3JIEMEHTHI (BCTaBKH, I0O-

KPBITUS | T. 1.).

6. Ecin 00beKT y>ke BBINOIHEH TOPUCTHIM, IPEIBAPUTEIBHO 3alI0JIHUTh ITOPBl KAKMM-TO BEILIECTBOM.

ITp um e p. «Cucrema UCIaPUTEIBFHOTO OXJIAXKICHUS MIEKTPUIECKUX MAIMH, oTiuYamIascs
TEM, 4TO C IENIBI0 UCKIII0UEHHSI HEOOXOIMMOCTH MOIBOJIA OXJIAX/IAIOIIET0 areHTa K MalliHe aKTHBHBIC YacTH U
OTAEIbHBIE KOHCTPYKTHBHBIC 3JIEMCHTHI BBIIIOJIHEHBI M3 IMOPUCTHIX MAaTEPHANIOB, HAPUMEP MOPHUCTHIX HMOPOII-
KOBBIX CTaJICH, IPOITUTAHHBIX XHUIKUM OXJIXKIAIOIIMM areHTOM, KOTOPBIH IpH padoTe MAaIIMHBI UCTIApSETCs U
TaKuM 00pa3oM oOecreunBacT KpaTKOBPEMEHHOE, MHTEHCHBHOE M paBHOMEpHOE ee oxiaxaeHue» (a. c. Ne 187
135).

32. IIpuHIMI H3MEHEHUS OKPACKH

a. MI3MeHuTh OKpacky oObeKTa Wi BHEITHEH Cpeibl.

6. I3MeHHTH cTeneHb NPO3pavyHOCTH 0OBEKTA WM BHEIIHEH CPEIIBI.

B. [l HabroieHNns 3a II0X0 BUAMMBIME OOBEKTaMH MM TIPOLIECCAMH HCIIONIB30BATh KpacsIne J0OaBKH.
r. Ecin Takne n06aBku yke MPUMEHSIOTCS, NCTIONIb30BaTh JIIOMHHO(OPHI.

IIp uwmep. [arent CILIA Ne 3 425 412: npo3pauHast HOBsI3Ka, [T03BOJISIOIIAs HAOMIOATh paHy, HE CHUMas
MOBSI3KH.

33. IIpuHIUTT OJHOPOTHOCTH

OOBeKTH, B3aNMOACHCTBYIOIMINE C JaHHBIM 00BEKTOM, JOJDKHEI OBITH CAETAaHbBI U3 TOTO )K€ MaTeprana (FiIu
OJIM3KOTO €My IO CBOWMCTBaM).

ITp uwme p. «Crnocod nomydeHust MOCTOSIHHON JIMTEHHON (OpMBI IyTeM 00pa3oBaHus B Hell pabodei moso-
CTH T10 ATATOHY METOAOM JIUThS,, O TI M Y a0 Il U M C 1 TEM, UTO C LIENbI0 KOMICHCAI[UH YCAIKU U3AEHs, MO-
JIY4EHHOTO B 3TO# (opMe, 3TaoH 1 (opMy BBINOJIHSIOT U3 MaTepualia, OMHAKOBOTO ¢ u3jeianem» (a. c. Ne 456
679).

34. TIpuHIT 0TOpOCa U pereHeparis yactei

a. BeimosHuBIIAs cBOe Ha3HA4YEHWE WM CTaBIIAs HEHY)KHOM 4acTh 0OBEKTa JOJDKHA OBITH OTOpOIICHA

(pacTBOpeHa, ncrapeHa M T. I1.) WM BUION3MEHEHa HETTOCPEACTBEHHO B X0/Ie PAOOTEHI.

6. Pacxomyemble yacTi 00beKTa JOJKHBI OBITH BOCCTAHOBJIEHBI HEMOCPEACTBEHHO B X0/1€ pabOTHI.

ITp u M e p. «Cnocob uccneoBaHUs BBICOKOTEMIIEPATYPHBIX 30H, IPEUMYIIECTBEHHO CBAPOUHBIX MPOLIEC-
COB, IIPH KOTOPOM B HCCIEIYEMYIO 30HY BBOJST 30H/I-CBETOBO, O T JI M Y @ FO II] M ¥ C 51 TEM, UTO C IIEIBI0 YIIyd-
IIEHUS BO3MOKHOCTH HCCIICIOBaHHS BHICOKOTEMIIEPATYPHBIX 30H IPH JYTOBOH M 3JIEKTPOILIAKOBOH CBAapKe HC-
MOJTB3YIOT IUIABSIIUICS 30HI-CBETOBOM, KOTOPBIH HEMPEPHIBHO ITOJAIOT B HCCIEAYEMYIO 30HY CO CKOPOCTBIO HE
MEHEe CKOPOCTH €ro TuIaBieHus» (a. ¢. Ne 433 397).

35. MI3MeHeHue arperaTHOro COCTOSIHUS 00beKTa

Crol1a BXOJAT HE TOJBKO MPOCTHIE MEPEXObl, HAIPUMEP OT TBEPIOTO COCTOSIHUA K KHUJIKOMY, HO U IEPexo-
JIBI K «TICEBIOCOCTOSTHHSIMY («IICEBIOKHUIKOCTEY) U MPOMEKYTOUHBIM COCTOSIHUSAM, HAallpHIMEp HCIIOJIIb30BaHHE
9JIACTUYHBIX TBEPIBIX TE.

II p u M e p. Ilarent ®PI" Ne 1 291 210: yyacTok TOpMOKEHUS 17151 HOCATOYHON MOJIOCHI BHIIOJIHEH B BUIE
«BaHHBDY, 3aII0JIHEHHOH BA3KON >KUIAKOCTBIO, HA KOTOPON PacHOI0XKEH TOJICTBIN CION 3IaCTUYHOrO MaTepuana.

36. [Ipumenenue (ha3oBbIX IEPEXOIOB

Hcronb30BaTh sIBJICHUS, BO3HUKAONIME NpH (a30BBIX NEpexoaax, HalpHUMep U3MEHEHUE 00beMa, BhlJele-
HHUE WIN TOTJIONICHUE TeIUIa | T. 1.

ITpuw™e p. «3armymka At repMEeTH3annu TPyOOIIPOBOAOB ¥ TOPIIOBUH C PAa3IMIHON (opMOii cedeHusl, o
TIHWYaIOasc s TeM, YTO C IIEIbI0 YHU(UKAINHI U YIPOLIEHH KOHCTPYKIIMH OHA BBINOJTHEHA B BUJE CTaKa-
Ha, B KOTOPBII 3aJIMBAETCs JISTKOIUIABKUH METAJUIMUECKHI CIUIaB, PAaCIIMPSIIONIMICS ITpX 3aTBEpICBaHUH 1 0bec-
MEYMBAIOIINN TepPMETHYHOCTh coequHEeHUs» (a. ¢. Ne 319 806).

37. IlpuMeHeHue TEeII0BOro PacIMpeHUs

a. Mlcnonp30BaTh TEIUIOBOE pacIIMpeHne (WK CKaTHe) MaTepHalloB.
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6. Mcnonp30BaTh HECKOIBKO MAaTEPHANIOB C Pa3HBIMU KO PHUIIMEHTAMH TEIUIOBOTO PACIINPEHHS.

IIpumep. B a. c. Ne 463423 mpeasnnokeHo KPHIITY MApHUKOB JIENATh U3 MApHUPHO-3aKPETICHHBIX ITyCTOTE-
JBIX TPYO, BHYTPH KOTOPBIX HAXOAWTCS JIETKOPACIIHMPSIIONIAACS KUAKOCTh. [Ipn N3MEHEHNN TeMIepaTyphl MEHsI-
eTcsl LICHTP TSHKECTH TPYO, TO3TOMY TPYObI caMM MOJHUMAIOTCA U omyckatoTcs. KeraTtn, 3To oTBer Ha 3amady 30.
Pa3ymeercst, MOXKHO UCIIONIb30BATh M OMMETAIIIMYECKUE TUIACTUHBI, YKPEIUICHHBIE HA KPBIIIE TapHUKA.

38. [IpuMeHeHne CUIIbHBIX OKHCITUTENEeH

a. 3aMeHUTH OOBIYHBIN BO3IyX 00OTaIIeHHBIM.

6. 3aMeHHUTH OOOTAIEHHBIA BO3AYX KHCIOPOIOM.

B. BozzelicTBoBaTs Ha BO3AyX MM KHCIOPO] HOHU3UPYIOINMHA H3ITy9CHUIMH.
r. Mcrionp30BaTh 030HUPOBAHHBIN KUCIIOPOI.

1. 3aMEHUTh O30HMPOBAHHBIN (MM HOHU3WPOBAHHBII) KHCIOPOJ 030HOM.

ITpuwme p. «Ciocobd mosyueHus IICHOK (eppuTa MyTeM XUMHYECKHUX Ta30TPaHCIOPTHBIX peakuuil B
OKHCIIUTEIBHON Cpefie, O T JI M Y a 10 Il U i C 51 TeM, YTO C LeNIbI0 MHTEHCU(HUKAIIMN OKHCICHHUS W YBEJIHYCHUSI
OTHOPOJHOCTH IUIEHOK IMPOIIECC OCYIIECTBIIIOT B cpeze 030Ha» (a. c. Ne 261 859).

39. IIpuMeHeHue UHEPTHOM Cpebl

a. 3aMeHNTH OOBIYHYIO Cpely HHEPTHOM.

6. Bectu mpouecc B Bakyyme.

OTOT NMpUEeM MOXKHO CUUTATh aHTUIIOOM HPEIBIAYIIETO.

ITp uwm e p. «Crnocod mpegoTBpalleH s 3arOpaHusl XJIONKa B XPAHWIIUILE, O TJI U 9 @ 10 Il U i C 5T TeM, YTO
C LEbIO TOBBIIIECHNS HA/IS)KHOCTH XPAHEHHS XJIOMOK MOJBEPTAI0T 00pabOTKE MHEPTHBIM Ta30M B IIPOIIECCE €TO
TPAHCHOPTHPOBKU K MecTy XpaHeHus» (a. c. Ne 270 171).

40. IlpumeHeHNe KOMIIO3UILMOHHBIX MaTEPHAIOB

[lepeiiTi OT OJHOPOJHBIX MAaTEPHUAIOB K KOMIIO3UIIMOHHBIM.

ITpuwme p. «Cpena uist oxJIaKASHHS MEeTaJUIA TIPH TEPMHYECKOW 00paboTKe, O T MY a0 [ a A C 5 TeM,
YTO C LENbI0 00ecIeueHHs 3a/JaHHON CKOPOCTH OXJIaXIEHHsI OHA COCTOMT M3 B3BECH ra3a B KHUAKOCTI) (a. c. No
187 060).

KAK UCITIOJIB3OBATD INTPUEMbI

HaGop npremMoB 11og00HO HAOOPY HHCTPYMEHTOB 00pa3yeT CUCTEMY, IECHHOCTh KOTOPO# BhIIIC apupMETH-
YECKOW CYMMBI IIEHHOCTEH, COCTaBIISIIOIMX Habop nHCTpyMeHTOB. Ho 1 caMu 1o ceGe OT/IeNbHbIE TIPUEMBI Tal0T
B HEKOTOPBIX CIy4asx OTJIMYHBIE Pe3ylbTaThl. MIHTEPECHO B 3TOM OTHOIIEHWH HCCIIEIOBAHHE, IPOBEICHHOE
CBEpAJIOBCKUM H300peTaTerneM KaHg. TexH. Hayk B. E. [llepbakoBbiM. CymmecTByeT JOBOIBHO MIMPOKO MPUMEHS-
€MBIi B TEXHHKE TETUIOMAaCCOOOMEHHBIH ammapar - TpyOka BeHTypu (ckopocTHOM IpoMbIBaTens, ckpyooep Ben-
TypH, TypOyJIEHTHBIN IIPOMBIBATEIIb). ITO NpocTas TpyOKa. Cy>keHHas B cepeinie. CKOpOCTh MPOXOXKICHUS ra3a
B MECTE CY)KEHHs YBEIIMUMBACTCS, ra3 IPOOHT I0/1aBaeMyI0 B TPYOKY )KUAKOCTh M CMEIINBAETCS C €€ YaCTUIIAMH.
B cymrHocTH, 3TO 00BIYHEIN MynasBepu3aTop. Ho mymsBepuzaTop paboTaeT ¢ HEOOIBIIMMH 00bEeMaMHU BEIIECTB, a
TpyOKy BeHTypn MHOrJa NpUXOOWUTCS PACCUMTHIBATH HA MPOIYCKHYIO CIIOCOOHOCTH B JECATKH ThICAY KyOOMET-
poB raza B yac. C pocTOM NPOIYCKHOH CITOCOOHOCTH HEAOIYCTHMO PACTYT M pa3Mepsl anmapara. Kak mokassiBa-
€T caMO Ha3BaHME, aIrmnapar UMeeT YAJIHMHEHHYIO (hopMYy, TIO3TOMY €ro MOKHO paccMaTpHBaTh Kak OOBEKT C JIU-
HeliHOH koMnoHOBKOH. ITo mpuemy 17 Takue OOBEKTHI IOJDKHBI PAa3BUBATHCS B HAINIPABICHUHU <JIMHMS - ILIOC-
KOCTbh - 00beM». OcHOBBIBasiCh Ha 3ToM, B. E. IllepbakoB co3man psiji KOMIAKTHBIX M MOIIHBIX TEIIOMacCo00-
MEHHBIX aIapaToB ¢ TUIOCKOCTHON 1 00beMHOM KoMIToHOBKamH (a. c. Ne 486 768, 502 645 u np.)

Xopotee 3HaHHE TPHEMOB 3aMETHO TTOBBIIIAET TBOPUYECKUH MmoTeHIHan n3ooperarens. [lostomy B bonra-
pun oTAENbHON KHUroH [20] M31aH cUCcOK npreMoB, BXxomsamux B APW3-71. Kaxaslii mpueM mpomuIrocTpupo-
BaH MHOTUMH IIPUMEPAMU, NMO3BOJSIOIIMMY JTY4YIlle TOYyBCTBOBATH €M0 BO3MOKHOCTH.

OnHOBPEMEHHO C BBIIBICHUEM IPUEMOB COCTABIIUIMCH M ITOCTENIEHHO COBEPIICHCTBOBAINCH TaOIHUIIBI ITPU-
MEHEHHS ITPUEMOB JIJIsl YCTPAHEHHUs THITOBBIX TEXHUYECKHX MpoTHBopeunii [13]. B Tabiuuax 3anucanbl mokasa-
TeNH, KOTOphIe HEOOXOIUMO H3MEHHTH (YIydIINTh, YBEIMYHTh, YMEHBIIUTH), a TAKXKe I[TOKAa3aTelH, KOTOphIC
HEJIOIYCTUMO yXYAIIAIOTCS, €CIIA MCIIOIB30BaTh OOBIYHEIE (YK€ M3BECTHBIE) CIOCOORI. B KireTkax TaOmuIsl, Ha
MepeceueHH CTPOK U KOJIOHOK, 3alicaHbl IpueMbl. B mocnenneit Mmogudukarm tadbmumst 39 crpok u 39 koio-
HOK. He Bce KileTkH 3arojHeHbl, HO ¥ TaK TabJauIa yKa3bBaeT npreMbl 0omnee yeM uts 1200 THITOB TEXHUYECKUX
MPOTUBOPEUUH.

[Tpu cocraBneHun TaOIULBI VTSl KXKION KIETKH ITPUXOMUTCS ONPEACNIATh aBaHTapIHYIO0 OTPacib TEXHUKH,
B KOTOPOW JaHHBIN THII IPOTUBOPEUUIl yCTpaHsAeTcs Hanboee CHIIbHBIMU U MEPCIeKTUBHBIMH IpueMaMu. Tak,
JUISl TIPOTHBOPEYUH THINA «BEC -TIPOJOIDKUTENBHOCTD ACHCTBUS», «BEC - CKOPOCTBY, «BEC - MPOYHOCTBY, «BEC -
HaJIS)KHOCTBY» HanOoJiee MOIXOISIINE IPUEMBI COJEPXKATCsS B M300PETEHHUAX 10 aBHAIMOHHOM W KOCMHYECKOH
TexHHKe. [IpoTrBOpeunsl, CBsI3aHHBIEC C HEOOXOANMOCTHIO TIOBBIIATH TOYHOCTH, YPPEKTUBHEE BCETO YCTPAHSIIOT-
sl IpreMaMHU, IPUCYIIHMH N300pETeHHsIM B 00J1aCTH 000pyI0BaHuUs Ul PU3NIECKHX IKCIIEPUMEHTOB.

Tabnuua npuMEeHeHUs IPUEMOB, UCIIOIb3YEMBIX B BEIYIIHX OTPACISX TEXHUKH, [IOMOTAeT HAXOAUTh CHJIb-
HBIE PEILIeHHUS I OOBIYHBIX M300peTaTeNIbCKUX 3aad. YToObI TabsuIa ToIMIach U I 3a7a4, TOJIBKO €I1e BO3-
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HHUKAIOIIMX B BEAYIIUX OTPACHIAX, OHA MOJDKHA JOMOJHUTENBFHO COAEp)KaTh HOBEHINNE MTPUEMBI, KOTOPBIC HAUH-
HAfOT BXOJWUTh B M300pETAaTENbCKYIO MIPAKTHKY. DTH MPHUEMBI Yallle BCET0 BCTPEYAIOTCS HE B TEX «OIaromoryd-
HBIX» N300PETCHUSIX, HA KOTOPBIC BBIAAHBI aBTOPCKHE CBUICTENBCTBA, a B 3a8BKaX, OTKIIOHEHHBIX M3-32 «HEOCY-
IIECTBUMOCTI», «HepealbHOCTH». Tabmuma, TakuM 00pa3oM, OTpa)XKaeT KOJUIEKTHBHBIH TBOPUYECKHH OIBIT
HECKOJIBKUX ITOKOJIEHUH H300peTareinei.

Hampumep, B 3anaue 28 (M3MepeHHe M3rOTOBJICHHBIX KOHYCOB) TOYHOCTh U3MEPEHUS SIBHO KOH(IIUKTYET C
€ro CIIOKHOCTBIO: €CJIM HCTOJIBb30BaTh M3BECTHBINA CIIOCO0, MPUACTCS ONEPUPOBATH C OYCHH OOJBIINM YHCIOM
1aGJIOHOB M BECTH KaXKIBI IPOMEp ¢ 0YeHb OOJBIION TImaTensHOCThIO. [1o Tabmuie (mepecedeHne cTpoku 28 u
KOJIOHKH 37) moiy4aeM npuemsl 26, 24, 32, 28. Tlepssiii xe npueM (26-it) npemmaraet KOpeHHOE U3MCHEHUE H3-
BECTHOTO CI0C00a: He HY)XKHBI HUKaKHe Ia0JIOHBI, Oy/eM U3MEpSTh HE caM KOHYC, a €ro KOITHH, N300pakeHH,
CHHMKH.

Hano, onHako, nog4epKHyTh, 4TO TabJMIa OTHIOAb HE TpeJHa3HaueHa JUIs PEIIeHUs «ChIPhIX» 3a1a4. Ta-
6mra - gacte APU3 u qomkHa OBITE MCIIONB30BaHA COBMECTHO € APYTMMH ero Mexannsmamu. B APU3-77 npu-
MeHEHHe TaOIuIIEI - 3T0 miar 4.4; cHadaa 3a/1a9a JOJDKHA OBITh TIIATEFHO MTPOaHaIH3HPOBaHA.

Boszbmem 3amaqy 28. JlaHBI IBa BemecTBA: MOl KOHYC U Ma0I0H (IT0 MpaBwmiTy 4 B MOJCIH 33aJa9H JTOJIK-
Ha OBITH OJJHA Tapa), HeT B3aMMOJICHCTBHS; 3a/1a4a OTHOCUTCS K Kilaccy 4, Kak 1 3a/1a4a o IUIM(OBAIIbHOM KpyTe.
CXO/IHBI JI0 OIPEAETIEHHOr0 MOMEHTA U PEIIeHUS: B 33/1a4e 0 Kpyre 0ObEKT U3 TBEPJOr0 COCTOSHUS ObLI IepeBe-
JIeH B TICEBJIOKUAKOE (TIOJBHIKHBINA MOPOIIOK); MA0JI0H TOKE MOXKHO C/IENaTh MCEBIOXHUIKHM WU IIPOCTO KU/~
KUM (HEeT LEHTPOOESKHBIX CHJ, HE HaJ0 AyMaTh O TOM, KaK yIepkaThb dacTuIlel). Ha 3TOM, 0fHaKO, CXOJCTBO
KOHYAeTCA, MOTOMY UYTO 3a/1a4a 0 Kpyre - Ha H3MeHeHHe, 00padoTKy, a 3agada o mabjoHax - Ha H3MEpPeHne, 00-
Hapy)XeHHe (3a30pOB MEXIy 1a0JIOHOM M KOHycoM). Terneps, Korjaa aHaiau3 Jajil HACH0 JKUIKOTO MabI0Ha, JIETKO
MIPUTHPAIOIIET0Cs, HO HE MPUCIIOCOOJICHHOTO K U3MEPEHUSIM, IIpHEM 26, TToICKa3aHHbIA Tabumel, mpuodperaer
TOYHBIH CMBICII: HAJI0 CHUMATh JKUJIKUI 1a0JIOH M CPaBHUBATh CHUMKH C KOHTPOJILHBIM CHUMKOM. KoHyC cTaBsT
B BaHHY, HAJIMBAIOT BOJLY JIO OTIPEJCIICHHOTO YPOBHS U (PUKCHPYIOT YPOBEHb PACIOIOKEHHBIM CBEPXY (oToarra-
patom. 3aTeM JOJHMBAIOT BOAY JIO CIEIYIOLIETO YPOBHS M CHOBa (hoTorpadupyroT Ha Ty K€ IUIaCTHHKY. B pe-
3yabTaTe Ha IJIACTHHKE IIOMYYacTCsl CepHs KOHLEHTPUYECKHX OKPYXHOCTEH, KOTOPBIE JIETKO CONOCTaBHUTh C
OKPY>KHOCTSIMH Ha STaJIOHHOM CHHUMKeE (a. ¢. Ne 180 829).

3ATAUM

[Tpuemsl MO10OHBI UHCTPYMEHTAM - caMu 10 cebe oHH He paboTaioT. Hy)KHO MOTpEeHHpOBATHCS B UX MPH-
MEHEHHH, [TOPENIaTh HECKOJIBKO JECSITKOB 3a/ad,

Jnst Hadana pemmte XOTs ObI 4eThIpe 3a/1a4H.

3amauga 42

lopstune razooOpa3Hble HEPTENPOIYKTHI P JBMXKEHUH TI0 TpyOaM o0pa3yloT TBepable napaprHOBBIE OT-
noxenus. [Ipuxonurcsi ocraHaBnIMBaTh anmnaparypy ¥ yaajisath napadus pactBoputeneM. [IpeanoxkeHo 3apaHee
HACBIIIATh ra3000pa3HbIe HEPTEMPOAYKTHI MapaMu pacTBopuTess (a. c. Ne 412 230). Kakoit nmpueM ncnonb30BaH
B 3TOM H300peTeHUN?

3amayga 43

CyIecTBYIOT J0KIEBaIbHBIE MAIIMHBI, KOTOPbIE pa3OphI3TUBAIOT BOAY M3 MOAHATON Haja IMOBEPXHOCTBHIO
3eMJIM U pacKpy4yuBaeMoii TpyObl. UeM mnmHHee TpyOa, TeM OOJIBbIIYIO TUIOLIa b MOXKET IOJIUTH TaKas MallnHa.
Ho c yBennueHneM JUIMHBI TPYOBI YBEIMYHMBAETCS €€ BEC, & 9TO YCIOKHSIET KOHCTPYKIMIO MAIlIMHbI, YBEJIHMYHBa-
€T pacxoJl 3Hepruu u T. A. Kakoil mprem Hamo HCIOIb30BaTh, YTOOB! YCTPAHUTh 3TO TEXHUYECKOE MPOTHBOPE-
que?

3amaya 44

Kak ObpUTO MOKa3aHO HAa MHOTOYMCIICHHBIX IpPHUMeEpax, MCIOJIb30BaHUE «MEIIKa C BO3IYyXOM» CTAIO TpH-
BHAJIBHBIM IIPU PEIICHUH 3a]a4, B KOTOPBIX HAJ0 Ha BpeMsl IPIKATh OJUH XPYNKUN IpeaAMeT K Apyromy. A eciu
BMECTO «MEIIKa C BO3AYXOM» B3STh aHTHUIIOZ - «MEIIOK ¢ BakyyMom»? Kak oH Beirmsaut? Haiinute nzobpera-
TENbCKOE MMPUMEHECHHUE «MEIIKY C BAKYyMOM.

3amayga 45

Bo MHOTHX TEXHHYECKHX YCTPOHCTBAX MCHOJIB3YIOTCS ABM)KYIIMECS JICHTHI B BUAE€ OCCKOHEYHOIO KOJbIIA.
Ecnm, Hanmpumep, MOKPHITH BHEUTHIOIO MOBEPXHOCTH TaKOH JICHTH aOpa3MBHBIM COCTaBOM, MONYYHTCS HuIH]O-
BasibHAas JIeHTa. B a. ¢. Ne 236 278 Obu10 MpeyioskeHo pa3pe3ars NUTH(POBATBHYIO JICHTY, IEPEKPYTHTh OJUH KO-
Hen Ha 180° ¥ CHOBa COEIMHMTH, OJIYYHB TaK Ha3biBaeMylo JieHTy Mebuyca. [llnudyromummu cranm ode nmosepx-
HOCTH JICHTHI. J[InHa ee ocranach TOi ke, HO U Kak Obl BBOE yBeslnuuiiach. [Ipyrue nzodperarenu npojenainm
abCOITFOTHO TOXKE caMoe ¢ MarHUTO(OHHOIT eHTOo# (a. c. Ne259449), nerrounsim pmipTpoM (a. c. Ne 321 266),
JICHTOM CTaHKa JJIs aHOJHO-MEXaHW4IEeCKO# pe3ku (a. c. Ne 464 429, neBats aBTOpOB), KOHBEHEPHOM JIEHTOH (a. C.
Ne 526 395) n necarkamu apyrux jeHT. Kakoii mpuem 311ech UCIOIb30BaH?

U eme ogun Bompoc. Jlenta Mebuyca yaBauBaeT IJIMHY MCIIONb3YeMOH MOBEpXHOCTH. HO MOXXHO B3STh
TpeXrpaHHbId HUTH(OBAIBHBIN peMEHb U IIepell COeTMHEHHEM B KOJbLO CABHHYTH KoHIBI Ha 120°. Torna pado-
Yast MOBEPXHOCTh YAJIMHUTCS BTpoe (TIpaBa, ctaB Oosee y3koif). MOKHO TepeKpyTUTh MHOTOTPAHHBIN peMEeHb U
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YIUTMHUTH ITOBEPXHOCTH B IISTh WK AecATh pa3. Ho 3To m3o0petenue Beigano a. ¢. Ne 324 137. Cnporuosupyiite
n300peTeHNs, KOTOPbIe MOT'YT HOSIBUTHCS B CBSA3H C 9TUM aBTOPCKUM CBHACTEIHCTBOM.
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OT ITPOCTBIX NIPUEMOB K CJIOKHBIM

CJABOCTbDb U CHJIA IPUEMOB

OCHOBHBIE NIPHEMBI U TAONHIBI X TIPHUMEHEHHs - OXalyH, camoe npoctoe B APU3. IlpumeHenune npue-
MOB HE TPeOyeT TOH AMCHMIUIMHBI MBICIIH, KOTOpast He0OXoMMa JUTs aHamu3a (BETOJIBHOTO U «II0 IIaram»), He
TpebyeT 3HaHMs (pu3uky. Tabiuia npuBiIeKkaeT aBTOMaTU3MOM: HE HaJ0 JyMaTb, B3sUI HCXOJHBIEC JaHHBIE U 110-
JIy49HJI TTOYTH TOTOBBIA OTBET. 32 HBIHEIIHEH MaJeHbKOI Tabiuiell 1 KOPOTKUM CIUCKOM MPHUEMOB ONTHUMUCTHI
BHISIT MHOXECTBO OOJNIBIINX TAaOIHIl U JUTMHHBIE CITUCKHU MPHEMOB, a OTCIOJIa yKe PyKOil IoAaTh 10 MPUMEHEHUS
OBM...

Iocne nmyonukanuu APU3-71 mOSBHIIOCH MHOTO TPEAJIOKCHUAN MO YCOBEPIICHCTBOBAHUIO (DOHIA OCHOB-
HBIX npueMoB. Tak, B. JI. BOpoHKOB mpemuioxkui «epeenarsy H300peTaTenbCKie MpueMbl B OpraHn3alioH-
HBIC, IPEIHA3HAYCHHBIC JIJIsl PEUICHUS O0IMX 3a1a4 ynpasieHus u opranusanuu [21]. JI. C. I'yTkuH gononHmI
CHHCOK CIeIHaTIbHBIMU (paguoTexHuueckumu) npuemamu [22]. A. U. I1oJ0BUHKUH pa3aenus NpHeMbl Ha MHO-
XKecTBO moanpreMoB [23.] Takoro poja MONBITKH NPEANPHHAMAIOTCA C CaMBIMHU JIyUIIIMMU HaMEPEHUSIMH, HO, K
COXAJICHHIO, Ha YMCTO BOJIEBBIX OCHOBAX. EMMHCTBEHHBIH IMyTh COBEPIICHCTBOBAHUSA (DOHIA MPUEMOB - aHAIIM3
0OJIBIINX MAacCHBOB MATEHTHOM MH(OpPMAIIUK, OTHOCSIIEHCS K M300peTeHUsIM BEICIINX ypoBHEH. [1yTh 3TOT TpY-
JIOEMKHH, HO CTOHMJIO OBl IPOAHATIM3UPOBATH HECKOJIBKO COTOK THICSY M300pETeHNH, YTOOB! B KOHIIE KOHIIOB I10-
JIYYUTh «OOJIBIIYIO TaOJIUIlY U JAJMHHBIA CIIMCOKY», €CIM Obl OHM I'apaHTHPOBAJIM peLIeHHe TPYIHBIX 3a1ad. Jeno,
OJTHAKO, 0OCTOUT 3HAYUTENIBHO CIIOXKHEE.

APU3-68 BKirouan cnucok B 35 mpremMoB, MpuUYeM OBUIO MPOAaHAIW3UPOBAHO 25 THIC. MATEHTOB U aB-
TOpckuX cBuzerenseTB. 1lpu moaroroske APN3-71 uncno mpoaHann3upOBaHHBIX M300pETEHUH YBEINIMIOCH Ha
15 TBIC., @ CITHCOK ITPUEMOB MOTIOJIHUIICS TOIBKO MATHIO HOBBIMH ITPUEMaMH.

[Ipexae yeM MeXaHHUECKH MPOJIOIDKATh aHAIM3, «BBICKPEOBIBAst THO KOTIIay», CIEAyeT pa3o0paThes B MPH-
poze yxe BoisiBieHHbIX 40 npueMoB. Kakne w3 HUX cuiibHBIE U Kakue ciaadble? [loueMy oJHU ITpUEeMbl CHIIbHEE
npyrux? Henp3s 11 BeCTH LieleHAIPaBIEHHBIN TOMCK HOBBIX CUJIBHBIX IPUEMOB?

OOBIYHO HCCIIENOBATENN OTOXKACCTRISIIN CHITy IIpUeMa ¢ 4acTOTol ero mpuMeHeHus. Ha camom nene 3to
pa3HbIE MOHATHSA, U, OLCHUBAsA 3(PEKTUBHOCTH TOTO WM MHOTO IIpHEMa, HaJO0 NMPHHHMAaTh BO BHHUMaHHE 00a
¢daxTopa. Briepsrie Takoe nccrnenoBanne nposena J[. M. XureeBa. B3sB 6oxpIoit MaccuB maTeHTHON WHpOpMa-
MM, OHA TIPEXkKJIE BCETO OTCesiyla M300pETeHNs TIEPBOTO YPOBHS, OCTaBIIMecs n3o0peTenus pasnenwia Ha 40 Bu-
JI0B (110 YHMCITy TIPUEMOB), @ BHYTPH Ka)XJOT0 BHJa- Ha TP IPyNbl: 2-, 3-if u 4 - 5-i ypoBHH. 3aTeM AJIs KaXkI0-
ro Buja (T. €. IS KOKIOTo mpreMa) ObUT mmoicunTan kodddunuenr sdgdexrusaoctu K o hopmysie

- a+LO+M6

atote

e a - KOJIMYECTBO M300PETeHUI, OTHOCSIIUXCS K MEepBoi rpyrie (2-i ypoBeHb); O - KOIUYESCTBO U300pe-
TEHHH, OTHOCSIIUXCS KO BTOpoi rpymme (3-i ypOBEHb); B - KOJMYECTBO N300PETEHHH, OTHOCSIINXCS K TPEThel
rpymme (4 - 5-i ypoBaH); L 1 M -K03)PHUIHEHTHI, XapaKTepU3yIOIIe KaueCTBEHHBIE OTININS H300pETEeHHS BTO-
PO¥ M TpeThE TPYIIII 110 CPABHEHHUIO C M300PETCHUSIMH TIEPBOH T'PYIIIIHL.

Ecnu B3s1Th HEOONBIINE M HECHIILHO OTIIMYAIOIINECS IPYT OT Apyra 3HadeHnus. L u M (Hanpumep, 3 u 5), To
K B ocHOBHOM OyzeT yUUTBHIBAaTh YacTOTY MCIOJIb30BaHMs preMa. Eciu 3HaueHus L u M BETUKH U PE3KO OTIIH-
YarTes Apyr ot apyra (Hampumep, 10 u 100), BerauciieHHas 3pGEKTHBHOCTh OYIET MPAKTUICCKA 3aBUCETh TOJb-
KO OT umcina u3obperenuii Tperseit rpynmsl. I[lostomy JI. M. Xureesa nmpunsina L=5, M=25. B stom cimydae xo-
a¢¢umment K mMor mMmers 3HaueHHUS OT | 1o 25; ecnau mpreM JaBajl TONBKO W300pEeTEeHHs IMEepBOi TPYIIIBI, TO
K=1; ecnu Bce mMoy4eHHBIC JaHHBIM IIPHEMOM H300pETEHUS] OTHOCHIINCH K TpeThel rpymme, To K=25.

Korpma 6p1m nopcunTans! 3Ha4eHUs! K, BBISICHHIJIOCH, YTO OHH MEHSIOTCS B OYEHb IIMPOKHUX Ipeieax: OT
3,9 (mpuem 3 - mpuHIMI MecTHOro Kauectsa) 1o 21,3 (mpuem 34 - npuHIMn oTOpoca M pereHepany 4acTei
00beKTa).

ComnocTapmsis cuiibHBIE U cnabble mpuemMsl, [I. M. XuTeeBa npuIia K HHTEpecHBIM BeIBoAaM. OKkasaiocsk,
9TO c1adble MPUEMBI CTapbl U HAIPABICHBI Ha CIICHUATN3ANNI0 00BEKTOB, CHIIbHBIE IPHEMBI 3HAUUTEIEHO HOBEE
W HarpaBJIeHbl Ha NpUOIMKEHNE 00bEKTa K NACATFHON MalllnHe, HACATFHOMY CIIOCO0y MM HICaTbHOMY Bellle-
CTBY. B CHIIBHBIX IpreMax peayr30BaHbl HPUHIMITHAIBHO HOBBIE (00paTHBIE) moxxoas! (mpueMsl 13 u 22), uc-
nosip3yrorest pusudeckue 3¢ dexTsl (mpuemst 28 u 36), n3MeHeHus Ooee TOHKHE U «XUTPOyMHBIe» (pueM 16),
4YeM B CTapbIX M CIa0bIX mpuemax. PaccMorpuM, Hampumep, npremMsbl 19 (1iepexo K NpepbIBHOMY JIEHCTBHIO) U
20 (nmepexoi K HenmpepbIBHOMY JieicTBHI0). Ha mepBbiid B3I, npremMsl pojctBenHbie. Ho y nmpuema 20 kodad-
¢urmeHT >(h(eKTUBHOCTH OKa3aJics B IOJNTOpa pa3a Beimie, yeM y npueMa 19. [louemy? HempeprsiBHOCTD Aeii-
CTBHS - 3TO NPHONIDKEHNE K HICaTbHOMY CIIOCO0Y, a MPEPBHIBHOCTh -OTXOJ OT HETO, M 3TOT OTXOJ ONpaBlaH
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JUIIb B T€X CIEUUAJBHBIX CIIy4asX, KOrJa Mepexo]l K MMIYJIbCHOMY PEeXHUMY JaeT HOBBIH 3((eKT, Kak-To Mo-
KPBIBAIOLINI TOTEPH BPEMEHH B Iay3ax.

IIpuem 9 (mpenBapuTenbHOE AHTUACHCTBHE) OKa3alIcs CHIIbHEE «pPOJCTBEHHOro» mpuema 10 (mpenBapu-
TenpHOE AeicTBHe). Jleno B TOM, YTO MpreM 9 B CYIIHOCTH BKJIIOYACT JIBE ONEpaIMU: CAENaTh 3apaHee (IIpueM
10) u cnenate HaobopoTt (npuem 13). «CBOGHHBIN MPUEM, ECTECTBEHHO, BEJET K OoJiee paliKajIbHBIM IIPpeoo-
pa3oBaHMAM 00BEKTA U TIO3TOMY CHJIbHEE OJJMHAPHOTO Nprema. MTak, CHiIbHbIE IIPHEMbI

- IpeJyIaraloT KOPEeHHbIE H3MEHEHNS 00bEKTa;

- HaNIpaBJICHBI Ha IPHONIIKEHNE 00BEKTa K U/ICaIbHON MAIlIHE;

- SBIISIIOTCSI CHHTE30M HECKOJBKHX NeHCTBHH. Bcem 3TMM TpeOOBaHWMSAM OIHOBPEMEHHO YIOBIETBOPSIET
noznpueM 28r: UCTIONb30BaHHE (PeppOMarHUTHOTO MOPOIIKAa M MarHUTHOTO TOJIs (T. €. 3aMEHa MEXaHHMYeCKOH
cucremsl denonem). HTEpecHo ObUTO MoAcYuTaTh K03 GHuMeHT 3(h(HEeKTUBHOCTH I «()EnoNbHBIX)» H300peTe-
Huii. OH oKa3ajcs OYEHb BBICOKUM - 23,7.

ITPUEMBI OBPA3YIOT CUCTEMY

[IpencraBpTe cebe, 4TO MUP COCTOST OBl TOJIIBKO M3 XMMHUYECKUX JIEMEHTOB M MX M30TONOB. B HeM Obutn
OBl BO3MOXKHBI BCEI'O HECKOJBKO COTEH ITPOCTHIX BellecTB. PeaslbHbI MUp HEM3MEpHUMO Oorade, U JIOCTHTHYTO
3TO OOrarcTBO Gyarofapst TOMy, YTO XUMHYECKUE 3JIEMEHTBI BCTYNAIOT B COSIUHEHHs, 00pa3ys CIIO)KHbIE Bellle-
cTBa (TOYHEE, MHOTO KJIACCOB BCE 00JIe€ CIIOKHBIX BEIIECTB).

Tak obcrout meno u ¢ mpueMamu. [10M0OHO XUMHYECKHM 3JIEMEHTaM, OHH IIPEXKIE BCETO OYEHb PEAKO
BCTPEUAIOTCS B YHCTOM BHJE. PaccMoTpuM, Harrpumep, Takoi puMep K pueMy 1: kopaOus pasaeneH Ha OIOKH.
[Mpuanun apo6nenns? Ho Bexb MOXKHO CUMTATh, YTO 3TO MPUEM S - IPUHIMI 00BEUHEHNS: OJIOKH 00bEANHEHBI
B KopIiyc Kopabisi. dakTHuecku 3/1ech HCIOJIb30BaHbl 00a MpUeMa: CHavaia KOpIyc pasjeiieH Ha 00k (po0-
JICHUE), a TIOTOM 3TH OJIOKH COOpaHbI B IMHYI0 KOHCTPYKLUIO (00beanHeHue) - 3pdexT JoCTUrHYT HMEHHO CO-
BOKYITHBIM IIPUMEHEHHEM JIBYX IIPHEMOB: IIPSMOT0 M 00paTHOTO.

Kak moxazana 1. M. @nukimTeitd, Bce MpHeMbl MOTYT 00pa30BBIBATh TAPHI «IIPUEM - aHTUIpueM». Hekoro-
pBIe U3 COPOKA IPHEMOB KaK pa3 U SBISIFOTCS TAKUMU ITapaMu (HarpuMep, 0TOpoc-pereHeparus 4acTeil), apyrue
TIPE/ICTABISIOT COOON «OCKOJIKM» Tap - X MOKHO coOpaTh B 1ienble napbl. CkakeM, IPHHIUIT MECTHOTO Kade-
cTBa (T. €. HEOIHOPOIHOCTH) 00pa3yer mapy ¢ MPUHIMIIOM OAHOPOAHOCTH. W paxe Takod «OAHOCTOPOHHUI»
IpUeM, KaK YBEJIMUEHUE YHciia U3MEPEHUH, UMeeT MOIXOAAIIMH I 00pa30BaHMs Naphbl AaHTUIIPHEM - HCIIOJIB30-
BaHHE TOHKUX IUICHOK (T. €. Iepexo oT 00beMa K IUIOCKOCTH).

@Dusndeckre NPOTUBOPEUNS, KaK MBI y)K€ HE Pa3 BUAECNIH, OTPAXKAIOT JBOHCTBEHHbIE TPEOOBAHMSA: OOBEKT
JIOJDKEH 00J1aaTh ¥ CBOMCTBOM M aHTHCBOICTBOM: HAIPUMEp OBITH IPOBOJIHUKOM U IM3IEKTPUKOM. [IBOMCTBEH-
HOMY «3aMKy» JOJDKEH COOTBETCTBOBAaTh M JIBOWCTBEHHBIH «KIIOU»: TI0 CAMOM CBOEH CTPYKType ABOMCTBEHHBIC
IIPUEMBI JTy4Ille TPUCTIOCOOIEHBI K YCTPAaHEHHUIO IPOTUBOPEUHIi, YeM OJMHOYHBIE (3JIEMEHTapHbIE).

Ecnu npoomkaTh aHaJIOTHIO C XUMHEH, TO MOXKHO CKa3aTh: MAapHbIE IPUEMBI - 3TO MPOCTEHIIINE MOJICKYIIbI
0O,, N, H,. Hamaoro 605ee pacipocTpaHeHbl coeTnHeH s, 00pa3oBaHHBIE pa3HBIMH MOJIeKynaMu. To ke OTHO-
CHUTCS K IIPUEMaM: YeM CHIIbHEE M300pPETCHUE, TEM CI0XKHEE YCTPOCH «KIFOW) - COUYETaHHE IIPUEMOB, HUCIIOIb30-
BaHHBIX B 3TOM H300peTreHun. Becnomuum 3amaay 9 (buinbtp). Bein GuiabTp U3 MHOTOCIONHON MeETaUIMIecKOi
TKaHH. Ero pa3npoOmim Ha Menkne gacTuisl (mpueM 1), oObeMHIIN 3T YacTHIEl B €JHHOE TeNo (IpHeM 5),
umerolee 1mopsl (mpuem 31), KOTOpsle MOTYT MEHSTh CBOM pa3Mepsl (pueM 15) mox aeiicTBHEM aJeKTpomar-
HUTHOTO 11oJ1st (ipueM 28). 31eck 11ei1ast cucTeMa MPUEeMOB; JIOCTaTOYHO YOpaTh OJIMH U3 HUX - U 33aja4a He Oyer
pemeHa. TpyaHbIe 331241 TOTOMY M TPYIHBI, UTO IS MX PELICHUS HYXXKHBI ONpE/IeICHHBIE COUYCTaHUS TPUEMOB
(xax B xummn: HSO; u HSO4 061amar0T pasHsIME CBOMCTBAMH U J1a- FOT Pa3HBIC PEAKIINH).

MosxeT BOBHHUKHYTh BOIIPOC: KaK e OBITh ¢ Tabnuneil nmpuMeHeHns npueMos? Benp Tabnmia moackasbiBa-
€T TOJIbKO O/IMHOYHBIE MTpHUEMBIL.. UTO X, HaJJ0 YUNTHIBATh € 0CO0eHHOCTh. [1ycTh Tabmuma moCKaKeT, 9To HyX-
HO MCIOJIb30BaTh npueM 1 - npobnenue. Cpasy MOXKHO BHECTH IIONPABKY: CHadaya JpoOJieHHe, II0TOM 00beu-
HEHHE Pa3pOOICHHBIX YacTeH IUIFOC YTO-TO €Ile, YTOOBI COOPATh 3TH Pa3ApPOOJICHHBIC YaCTH B SIUHOC LIENI0C.

B xumun ecTh BeliecTBa, UMEIOIINE OCOOCHHO Ba)KHOE 3HAUEHHE VI XMUMHUYECKOW MPOMBIIIJICHHOCTH, -
HECKOJIBKO KHCJIOT U IIENOYeH, HEKOTOpble coir. YV ecnm yX pa3BHBaTh aHAIOTHIO C XMMHEH, 3aKOHOMEPHO
CHPOCHUTB: IMEIOTCS JIM COYETAaHHS IPHEMOB, UTPAIOIINE B N300pETaTEIbCTBE TAKYIO JK€ BaXHYIO poib? [la. O1o,
HarpuMmep, Benonu u ¢erony. [lepexon ot BemecTBa K ITOJIHOMY BETIOJIO BCET/Ia BKIIOUAET COBOKYITHOE HCIIOJb-
30BaHME I'PYNIBI IPHEMOB, MBI 3TO HE pa3 BUJEIU Ha IIpUMepax.

Ectp eme ofHa BakHas Tpymmna CIOXKHBIX IPUEMOB: COUYETaHMsS, B KOTOPBIE BXOJAT NMPHHIMUI MpeIBapH-
TenbHOTro AeicTBuA (mpreM 10) W MPUHIMN YaCTUYHOTO HCTONHEHHs (mpueM 16). B3sate xota Obl 3amauy 41
(mponaxka crmpta). B ee penieHnn 0TYETINBO BUACH IPHHIMII IIPEJBAPUTEIFHOTO HCIIONHEHUS: CIIUPT HOXHUILEH
13 IMCTEPHBI 3apaHee - 10 TOTo, KaK €ro HalIWIM B IEcTepHy. Ho dakTndeckn cienatb 3T0O HEBO3ZMOXKHO: CIHPTA
B nuctepHe Het! M BOT JONMOTHUTENBEHO MCHOIB30BAH MpHEM 16: 3apaHee OCYIIECTBICHO HE Bce JEHCTBUE, a
TOJIBKO YacTh €ro - TIOCTaBJICHO BEAPO, KOTOpPOe MOTOM HanoiHutes cnuproM. Korna kopy aepesa (3anaua 3) 00-
paboTay MarHUTHBIM COCTaBOM, YTOOBI MOTOM JIETKO OBLIO OTAEIHUTH YACTHUIIBI KOPBI OT YacTUI] JPEBECHHHBI,
-ucrons30Bay npueMsl 10 u 16, Ho B couetanuu ¢ npuemoM 28r. Kope 3apaHee mpuaana OT3IBUMBOCTH HA IO-
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cienyromue onepanuu ¢ Her. Kcrartu, ucnonp3oBanue coueTanust mprueMoB 10 u 16 momy4ynsio Ha3BaHUE HpuH-
yuna omsvieyusocmy. B 3amade 5 0T3pIBUMBOCTH 00ECIICUNBATIACH IIPEIBAPUTENBHBIM BBEJCHUEM JTIOMUHO(ODA,
B 3a1a4e § - NCIIOIB30BAHUEM JIETKOIUIABKOW MPOKIIAIKH. DTO TUIIMYHBIN ITyTh: BBOJUTCS BEIIECTBO, CIOCOOHOE
TIOTOM JIETKO OT3bIBAaThCs HA JACHCTBHE OIS,

3angaua 46

B merauinueckom kopmyce npruOopa UMeeTcsi OTBEpPCTHE, B KOTOPOE 3allpeccoBaH Inapuk. Yepe3 HEKOTo-
poe BpeMsl HY)KHO W3BJIeYb HIAPHUK, HO C/AENaTh 3TO TPYJHO, TaK KaKk OH 3allpeccoBaH IUIOTHO. Pa3zbopHbie
KOHCTPYKIIMH HenormycTuMbl. Kak ObITh?

[Tapuk 1I0Xo M3BIEKAETCS - Y HEr0 HET OT3BIBYMBOCTH Ha M3BieueHHEe. Hy)XHO 10 3ampeccoBKH MIapuka
BBECTH B OTBEPCTHE BEIECTBO, KOTOPOE ITOTOM, KOT/Ia HOTpeOyeTcst M3BJIeUb HIApHK, MO ACHCTBHEM MO OCy-
IIECTBUT 3anpeccoBKy: «Crocod coeMHeHus JeTalleid, 0J{Ha U3 KOTOPBIX 3alPECCOBBIBACTCS B IIIyOOKOE THE3IO0
JIPYroil, OTIMYAIOMIMIICS TeM, YTO C LENbI0 O0ECHeYeHUs] BO3MOXKHOCTH 3aMEHBI 3allpeCCOBAHHOM JeTaiu,
HarpuMep IaprKa WHIMKaTOPHOTO HAKOHEYHHUKA, TIepe]] 3alIPECCOBKOM €ro B THE3/J0 BBOASAT KAILTIO BOJIbI, KOTO-
PYIO TIEpe BBIPECCOBKOW HArpeBaroT A0 00pa30BaHMS Iapa, IOA JaBICHHEM KOTOPOTO IApHK BBHITATKUBACTCSD)
(a. c. Ne 475 247).

Wrak, mpueMsl 1 UX codeTaHHus oOpa3yloT MHOTOSTaXHYIO cucTeMy. Ha mepBoM sTaxke - sieMeHTapHBIC
npueMsl (apobienue, 00beMHEHNE, TPUHIMIT MECTHOTO KAa4yecTBa, IIPHHIMIT aCMMMETPHUH U T. 1.). HapamuBaTs
CIHMCKH 3JIEMEHTAapPHBIX IIPHEMOB MaJIONEPCIIEKTUBHO - HOPO3Hb 3TH IpUEMBI cllabbl. BTopoii atax - 6onee cuiib-
HBIE TTapHbIC TPUEMBI (TTaphl THUIIA «IIPUEM - aHTHIIpHEM»). TpeTnil 3Tax - cOueTaHus FNEMEHTAPHBIX U IMapHBIX
MIPUEMOB C APYTUMH IPHEMaMH, T. €. CIIOXKHBIE TIPHEMBI, B TOM YHCIIE COYETAHUS TUIA «OT3bIBYMBOCTHY, BEIIOJIb,
(enonb.

[Ipuemsl mepBoro 3Ta’ka HUKAaK HE OPHEHTHUPOBAHBI B HANpPAaBIEHHM TEXHHYECKOTro mporpecca. IIporpec-
CHBHO JIM, HAallpUMep, YBEJINYNBATh aCHMMETPHUIO? A MOKET OBbITh, IPOTrPECCUBHEE ITOCTYIAaTh HA00OPOT - yBEJIHU-
YMBaTh CUMMETpHIO (TIpHHIHMI chepornnanbrocTi)? MHoraa ydiie oaHO, HHOT/A - APYroe; HUUero oonee onpe-
JIENIEHHOTO CKa3aTh Helb3s. Ha TperheM JTake MOSBISETCS YeTKash HAIPaBICHHOCTh: YE€M CIIOKHEE KOMILIEKC
MIPUEMOB, TEM OTYETIMBEE OH HAMPABJIECH IO JIMHUH PAa3BUTHSA TEXHUYECKHX CHCTEM. YBEINYEHHE CTETIEHH OT-
3BIBUMBOCTH, IIEPEX0]] OT HEBEIIOJIBHBIX CHCTEM K BEIOJIEHBIM, IPEBPAILCHNE BEMOIBbHBIX CHCTEM B ()ETIONBHEIE -
9TO TEHJCHIMN Pa3BUTHUS TEXHUIECKUX CUCTEM, IPHUEM TJIaBHBIC.

BosHukaer aep3kasi MBICIIb: @ €CJIM MMOJIHSTHCS elle Ha oAuH 3Tax? Tam J0JDKHBI OBITH IPHEMBI, KOTOPBIE
HE TOJIBKO CJIOKHBI, HO U BCErja Aart0T CUJIbHBIC PCHICHUS. K nmpueMaM 4€TBEPTOIro dTaka, HAMPUMEP, MOKHO
Obu10 OBI OTHECTH 0Opa3oBaHue (Eroieid, Tak MoYeMy He IIOMCKATh JIPyrue CTONb ke () (EKTUBHbIE COUSTaHUS
IpHEeMOB? ..

ITono6HBIE coveTaHUs] IPHEMOB JCHCTBUTEIBHO €CTh: OHM HE TOJBKO CHIIBHBIC, HO M CIICIHAIN3NPOBAH-
HBIE: KX[BII TOANTCS TOJBKO JUTS ONPEACIEHHOro Kiacca 3a1ad. Ha mepBoM aTake Takol crienuann3aniy He
ObUT0, 3aTO U MPHUEMBI TaM OBUT HAMHOTO ciadee.

K xommiekcam mpueMoB, OOMTAIOIIMM Ha YETBEPTOM 3Taxke, MBI elle BepHeMcs. Ceifuac HaM IPEACTOUT
MPOJIOJDKUTH PACCMOTPEHHE SIIEMEHTAPHBIX MPUEMOB: 3/IECh HAC €Ile 0KHJIAI0T HEKOTOPBIE CIOPITPU3HI.

YPOBHU INTPUEMOB: <MAKPO» U «MUKPO»

CpaBHUM /1Ba H300peTEHUS:

A. c. Ne 259 949: «Cretodop 00JIer4eHHOM KOHCTPYKIIHH, COACPIKAIINN CTOWKY, FTOJIOBKY U OCHOBAaHHUE, OT-
JUYAIOMINAIACS TeM, YTO C IENIBI0 OBICTPOrO OMYCKaHHS M MoABeMa cBeTodopa 6e3 CMeIIeH!s] OCHOBAHUS CTOMKa
BBITIOJTHEHA M3 COCTaBHBIX MIAPHUPHO-COCTUHEHHBIX MEXIY COOOH 31EMEHTOB, (PMKCHPYEMbBIX OTHOCHTEIHHO
JpyT Opyra MaTbLeM».

A. c. Ne 282 342: «I[lpumeHeHne B KadecTBe pabodero Teia Juisi KOHTYpOB OMHApHOT'O IMKJIAa HEpreTHYe-
CKOM YCTaHOBKHM XMMHYECKU PEarupyIOLIUX BEIIECTB, AUCCOLUUPYIOMIUX IIPU HArpeBaHUH C MOTJIOLIEHUEM Tell-
Jla ¥ YMEHBIICHUEM MOJIEKYJISIPHOTO Beca M PEKOMOMHUPYIOIIUX IPH OXJIAKIECHUU K UCXOAHOMY COCTOSIHUION.

B 06onx m300peTeHnsAX UCIONIB30BaH MPUHIMI ApoOieHus. TodHee, Kak MBI TeNeph 3HAEM, HCIOIB30BaH
MapHBIN TpueM «IpobieHune - o0beauHeHne» (B n300peTeHu 1o a. ¢. Ne 282 342 3To BUIHO COBCEM OTHYETIINBO).
[Tpuem oauH U TOT e, HO YPOBHH y N300peTeHHi pa3Hble: cOOpHO-pa30opHas cTolika cBeTodopa - N300peTeHHe
MIEPBOTO YPOBHS, NPUMEHEHHE «COOPHO-Pa30OPHBIX MOJIEKYTI» B JHEPTETHYECKHX LHUKJIAX -H300peTeHHe I0
KpaliHell Mepe 4eTBEepTOro ypoBHs. PaccMoTpuM eliie jBa U300peTeHHsI.

A. c. No 152 842: «TepmoOyp 1u1st OypeHuUs] CKBaXKHH, OTIMYAIOIINIICS TEM, YTO C LIENbI0 IPOU3BOJICTBA OY-
PCHUS HAKJIIOHHBIX Y4aCTKOB CKBaXKMHBI 0€3 TIpeKpallieHus nmporiecca OypeHus: peakTHBHasI Topelika MPUCOeAnHe-
Ha K KOHYCY IIapHUPHO».

A. c. No 247 159: «Cnioco6 HampaBIeHHOTO OYpeHHS CKBa)KHH C TPUMEHEHHEM HCKYCCTBEHHBIX OTKIIOHH-
TeJeH, OTIMYAIOMKIiCS TeM, YTO C IEJIbI0 PETYINpPOBaHUs yriia Habopa KPUBHU3HBI CTBOJIA MCIOJIB3YIOT MOJINME-
TAIJIMUECKUH OTKJIOHUTENb U U3MEHSIOT €r0 TEMIIEPaTypy».

O0a 1300peTeHus] OTHOCATCS K OZHOW M TOM jK€ TEXHHUYECKOW CHCTEME, U LIENb UX - MOJy4eHHEe OJJMHAKOBO-
ro addekra: KecTKoW KOHCTPYKIMH HAIO0 MPUAATh THOKOCTh, CHOCOOHOCTh YIPABISIEMO MEHSTh KPUBH3HY. B
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MIEPBOM CIIydae MCIIOJIb30BaH MpHueM 15 (IpUHINI JMHAMHYHOCTH): KeCTKash KOHCTPYKIMS pa3/iefieHa Ha JIBe Ja-
CTH, COEJMHEHHBIE IIAPHUPOM, BO BTOPOM - IipueM 37 (TernoBoe pacmmpenue). Ta ke TuHaMH3aIN, HO BMECTO
IPYOBIX OKEJIE30K» (LIAPHUPOB) ITOABIKHOCTE 00ECIIeYeHa PACTSPKCHUEM - CKaTHEM KPHCTAUTMYECKOH PEIIeTKH
(kcraru, 3/1ech THIMYHBINA TIEPEX0/T K BETIOJI0: BMECTO OJJHOTO BEIIECTBA B3SITHI IBA - C Pa3HBIMHU Kod(duimenTa-
MH TEIUIOBOTO PACIIMPEHUs, IIPHYEM YIIPABJIEHHE OCYILIECTBIIIOT C OMOIIBIO TEIJIOBOTO 1ojst). TouHo Tak ke
W B NEpBOM nape M300peTeHHH: OAWH W TOT K& IpueM (MPUHIMI JAPOOJICHUS) pPeai30BaH Ha MaKpOypOBHE
(cbopHO-pazbopHEIil cBeTOhOp) U HA MUKPOYPOBHE («COOPHO-pa300pHBIE» MOJEKYIIBI).

Kaxnplii npueM MOXKHO HPUMEHSATh Ha MAakKpo- U MHUKpPOYypoBHE. B omHOM ciydae HCHOIB3YHOTCS
(OKEJIE3KW», B IPYTOM - MOJIEKYJIBI, AaTOMBI, HOHBI, 3JIEMEHTapHbBIE YaCTULBI. Y BCIKOTO H300PETEHHS €CTh ITPOTO-
THII («TO, 4TO OBIJIO PaHBIIIE»), MOATOMY TEOPETHIECKH MBICIUMBI YETHIPE BU/IA OTIEPALIHIA:

1) oT MakpooOBbeKTa K MaKpoOOBEKTY (YCIOBHO 0003HaYMM 3TOT mepexox M - M), Hanpumep, paszieiuiiu
CTOIKY cBeTO(Opa Ha 4acTH;

2) ot MakpooOBeKTa K MUKpoOoOBeKTY (M - M); Hanpumep nzobperenue mo a. c. Ne 465 502: «TopmosHoe
YCTPOWCTBO, COAEprKalllee BaJl U YCTAHOBJICHHOE HA HEM C HATATOM TOPMO3HOE KOJbBIO, CBA3aHHOE C MCTOYHH-
KOM 3HEpPI'UH yNpPaBICHUS, OTIIMYAIOIIEECS TEM, YTO C LEbI0 YITyUIIeHHUs IKCIUTyaTallHOHHbBIX CBOMCTB TOPMO3-
HOE KOJIBIIO BBITOJHEHO U3 ITbE30KEPAMHKH, a B KAUeCTBE HCTOUHHKA SHEPTHH HUCIIONB3YEeTCs] BBICOKOYACTOTHBIH
reHeparop». OObIYHBIE TOPMO3HBIE YCTPOICTBA (CKaXKeM, aBTOMOOMIIbHBINH TOPMO3) pabOTar0T Ha MAKPOYPOBHE -
C TIOMOIIBIO KOJIOJIOK, PHIUAroB, MPYXUH, TAT U T. A. CyTh H300peTeHus - nepexol Ha MUKPOYPOBEHb: TOPMO3-
HOE KOJIBIO PACIIMPSIETCS 3a CYET U3MEHEHHUS ITapaMeTPOB KPUCTAJUINIECKOH PEIIeTKH;

3) oT MUKpPOOOBEKTa K MHKPOOOBEKTY (M - M); HaIIpuUMep, «COOpPHO-pa3O0pHBIE)» MOJIEKYIBl BMECTO OOBIU-
HBIX;

4) ot MUKpOOOBEKTa K MaKpooOBeKTY (M - M). Takux m3o0pereHnit HeT: nepexo M-M MPOTUBOPEUHT TEH-
JICHIMSIM Pa3BUTHUS TEXHUKHU, TPeOysl «OrpyOIeHUs» TEXHHYECKOH CUCTEMBI.

Ecnu conoctaBuTh ypoBHHU H300pETeHNUH, MOJTy4aeMbIX C TIOMOIIBIO TPEX MEPBbIX NEPEXO0I0B, MOIYyIUM Ta-
KyI0 KapTHHY: niepexoZ M-M penko naet u300peTeHus Bhlllle TPETHEro YPOBHSL; epexoi M-M, Kak MpaBuiio, Be-
JIET K H300pETEHUsIM YETBEPTOTO U MATOr0 YPOBHS; MEPEXO M-M OOBIYHO AaeT M300pPETEHUs HE BBIIIE TPETHErO
YPOBHSI, €CIIM M3MEHEHUS MPOUCXOT B MpEesaX OAHOTO MOIYPOBHS (MOJEKya BCE BPEMsI OCTACTCsl MOJIEKY-
JIOH), ¥ BBIIIE TPETHETO YPOBHSI, €CIIM IIPOMCXOANT CMEHA MOAYPOBHEH (MOJIEKYIIbI IIOCTOSTHHO MJIM Ha BpeMs 3a-
MEHSIIOTCS MEHBIIUMHU «EJUHUIIAMI» WITH TIOJIEM).

Hcroprudeckn TeXHUYECKHE CUCTEMBI pa3BUBAIOTCS B TpH 3Tama. CHavyana «HOBOPOXKICHHAS) TEXHUYECKast
chcTeMa BIMTHIBaeT M300peTeHus tuna M-M. Pa3Buthe uiaer mMeieHHO, 0e3 0coObix morpscennii. Ckaxem, y
MapyCcHOTO KOpaluis (CHCTeEMa «I1apyc-BeTep») MOCTETIEHHO COBEPIICHCTBYIOTCS Mapyca. 3aTeM MPOUCXOIUT TeX-
HHUYECKasi PEBOJIOLMS: Tepexo Thina M-M. DTo Iopoi BOCHPHHHUMAETCS, KaK IOSBICHHE HOBOM TEXHHYECKOH
CHCTEMBI; Ha CaMOM JIeJIe CHCTEMa C MAaKpOYPOBHS IIEPEXOANT HA MUKPOYpOBeHb. [1apyca 3aMeHSIOTCSl OPIIHS-
MH [apOBOTO JABUTATENS WIIH JIONIATKaMH MapOBOM TypOWHBI; JaBUT Ha ATH «I1apyca» Iap, MOJEKYJbl KOTOpOro
HCKYCCTBEHHO PasrOHAIOTCA TEIUIOBBIM IoseM. Jlanee uaer nens u3sMeHeHui tuna M-M. [lapoBoii neurarens 3a-
MEHSIETCS IBUTATENIeM BHYTPEHHETO CTOPaHUS: T€ JK€ «IIOPLIHH-TIApyca», HO YIPaBICHUE MOJIEKYJIaMH «BETpPay
ocymIecTBIsieTcs HHade. A B m300peTeHud 1o a. c. Ne 247 064 «kene3Km» OKOHYaTeIbHO 3aMEHEHBI 3JIEKTPOMAr-
HHUTHBIM II0JIEM, Pa3TOHSIOIIM 1 OTOpachIBAOIINM HOHBL: «lIpuMeHeHne 3IeKTpOMarHuTHOTO Hacoca s riepe-
Ka4KM 3JICKTPOJIUTOB B KaueCTBE PEaKTHBHOTO CYJOBOTO ABWXUTEI». [lo-BUIMMOMY, najee Hen30eKHa HOBas
TEXHUYECKasl PEBOJIIOLMS: IEPEX0 K UCIOIb30BaHUIO TOJIBKO MOJIEH.

Jlo cux mop MblI paccMaTpUBalIU peIIeHHE yXe MOTOBBIX 3aAad. Y YuTaTens MOI BOSHHUKHYTh BOIPOC: «4
KaK CTaBUTh HOBBIE 3aauu? Bexb 3T0 camoe TpyaHOE, HEApOM TOBOPST, YTO IMPAaBMIIBHO ITOCTABJICHHAS 3a/1a4a
- MIOJIOBMHA PELICHUsL...» MBI yKe BUEIH: CHIbHbBIEC TIPHEMBI PEIICHUS IOTOMY M CHJIBHBI, YTO OTPaXKaloT TEH-
JICHIIH Pa3BUTHS TEXHUUYECKUX CHCTEM. [103TOMY IpreMBbl MOXKHO MCIIOIB30BaTh U ISl TPOTHO3NPOBAHUS TEMa-
THUKH N300pETEHUH.

PaccmorpumM, Hanpumep, a. c. Ne 489 862: «YcTpoHCTBO A1 HAaHECEHUs MOJMMEPHBIX ITOPOILKOB, COIEp-
xKallee Kamepy, IOPUCTYIO MIEPEropoiKy, BUOPATOp M KOPOHUPYIOIIUIL 37€KTPO/], OTJIMYAIOIIEeecs TeM, YTO C Iie-
JIBIO TTOBBIIICHHS Ka9eCTBa HAHECEHHOTO ITOKPHITHS KOPOHUPYIOLIHH 3JEKTPO/]] BEINIOJIHEH B BUAE KOJIbla. CHAa0-
KEHHOTO CPEJCTBOM IICPEMEIIEHHS, BBIIIOIHCHHBIM, HAIPIMEpP, B BHAE MHKPOMETPHUECKHX BHUHTOBY». MTak,
JIEKTPOA, KOTOPHIH paHee ObUI HEMOABMKEH, CIICNaH IOIBIKHBIM - €0 IOJIOKEHHE MOXKHO PEryInpoBaTh MH-
KPOMETPUYECKUM BHHTOM. VICIONB30BaHbI Kene3km»-riepexos Tirna M-M. MoXXHO ¢ yBepeHHOCTBIO CTaBUTb
HOBYIO 3aJauy: KaK IOBBICUTb TOYHOCTh IEpEMELIEHUs 3IEKTpoa (a 3a0lHO U aBTOMATU3UPOBATh 3TO IepeMe-
meHue)? OTBeT 0YeBUACH: HYXeH nepexoa tina M - M. Cpasy MOJKHO yKa3aTh KOHKPETHBIE CIOCOObI: MarHUTa-
W BIIEKTPOCTPHKIINS, 00paTHBI Nbe303((EeKT U TeruioBoe pacimpenue. Hackonbko J0CTOBEpEeH STOT MPOrHO3?
Bo3HukHeT nu Takas 3a1a4a u OyzeT M oHa Tak pemeHa? YTo kK, eCTh U APYrHe TEXHUIECKHE CHCTEMBI, B KOTO-
PBIX YK€ JaBHO IOSBHIIACH MOTPEOHOCTH MOBBICHTH TOYHOCTh MEPEMEICHHUS; MOXHO ITOCMOTPETh, KaK 00CTOHUT
Jeno B 3Tux cucreMax. Hampumep, a. c. Ne 424 238: B ycTpoHCTBE Ul MaJbIX YCTAHOBOYHBIX MEPEMEILECHHN
JUIMHY PeryJUpOBOYHOIO 3JIEMEHTAa MEHSIOT HarpeBaHUeM - oxjiaxaeHueM; a. ¢. Ne 409117: MUKpOUHBEKTOp ¢
NEKTPOCTPUKIIMOHHBIM IPUBOJOM; a. ¢. Ne 259 612: B ycTpOHCTBE AJIsI COBMEIIEHUSI MUKPO3JIEMEHTOB IIPUBOJ
BBITIOJTHEH «B BUJIE TUTACTUHBI, U3MEHSIONIEH CBOM pa3Mephl B Pe3yabTaTe TEIJIOBOTO pacIIupeHus»; a. c. No 275
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751: perynupoBKy JJaOHPUHTHOTO HaCOCa OCYIIECTBISIOT C TOMOIIBIO TEIJIOBOTO paciiupeHus; a. ¢. Ne 410 113:
MHUKPOMAHHITYJISITOP C TMHE30AIEKTPUISCKAM MPHBOAOM; a. ¢. Ne 518 219: ycTpoHCTBO ISt BRITECHEHUS JKHUKO-
CTH (T. €. TOT € MHKPOHHBEKTOP!) ¢ MArHUTOCTPHUKLIOHHBIM IIPUBOJIOM... TaKMX MPUMEPOB HACTOJIIBKO MHOTO,
YTO MOXHO 0Oe3 KoyieOaHMii 3armucaTh B y4eOHUKH KOHCTPYHUPOBaHHS IpaBmiio: «[IoMHH, 9TO MUKpOMETPUYIECKUH
BUHT PaHO WJIHM MT03/IHO NIEpECTaHeT oOecreuynBarh TpeOyeMyr0 TOUHOCTb, M ITEPEX0/I1 Ha HCIOIb30BaHUE TEII0-
BOT'O PACIIUPEHHUs, MArHUTOCTPUKIMH, SINEKTPOCTPUKIIMK 1 00paTHOro mbe3odddekra». IToro npaBuia Moka He
3HAIOT: KQXIBII pa3 KTO-TO 3aHOBO MIIET PEUICHHE, KPUIUT «IBPHKaA!», COCTABISIET 3asBKY, CIOPHUT C YKCIEPTH-
30H...

OU3UKA - KJIIOY K CWIBHBIM U30OBPETEHUAM

HerpynHo 3aMeTHTh: Ha MakpOypOBHE MpeoOJalaloT MPOCThie KOMOWHALMOHHBIE NpHEMBbI (pa3pesars,
NEPEBECPHYTH, COCTUHUTD U T. ]1.), Ha MUKPOYPOBHE B COCTAaB CJIOKHBIX IPUEMOB ITOYTHU BCETIa BXOJIAT (I)I/ISI/I‘-IG-
ckue 3¢ dexTr! u sBreHus. Ha MUKpOypoBHE MHD IIPHEMOB TIEPEXOIUT B MUp (n3uku U xumud. OTcioma u Heoo-
XOIUMOCTh 00eCTIeunTh 300peTarens nHpopManue o GU3NIECKUX MprueMax, T. €. 00 H300peTaTeIbCKUX BO3-
MOXHOCTSIX PU3NIECKHX 3((HEKTOB U SIBICHUM.

31ech BOHUKAIOT JIBE ITPOOJIEMBI: KaK C/IeNIaTh, YTOObI HE IPOCTAaNBAIM 3HAHUS 00 yXe U3BECTHBIX (usnye-
cKuX 3¢ PeKTax; KaK MOMOJIHUTh 3TH 3HAHHSI CBEICHUSIMH «I10 BCCH (DU3MKE» U IO BCCH XUMUM».

«UIxonpHas» (M Tem Oosiee «By30BCKas») (M3MKA JaeT OYEHb MOIIHBIA M TOYTH YHUBEpPCAJIbHBIA HaOOP
MHCTPYMEHTOB. BOT TOJBKO MOIIB30BAaTHCS 3TUMU HHCTPYMEHTAMH OOBIYHO HE YMEIOT...

BcenomuanM xots 6b1 3amady 5. EcTe nmcToneT, Hy)KHO ONPENeNuTh, ObII JIN ABOE CYTOK Ha3aj NMPOM3BEICH
BBICTPEJ M3 3TOTO THCTOJIETa WM HET. 33/1a4a BO3HHUKIIA M3-32 TOTO, YTO COOBITHE IPOU30ILIO paHbIIe, a HE B
JaHHbIi MoMeHT. CokpaTuM Bpemst 10 Hyst (kak Toro Tpebyet oneparop PBC). IIpencrasbre cebe, 4o B cocen-
Hell KOMHaTe HEKTO MPOU3BEN BRICTPEN (WK JECATh BBICTPEJIOB - BCE PABHO), 3aT€M MTHOBEHHO (B TEUEHUE MHU-
KpOCCKyH}IBI) BBIYMCTUIT MUCTOJICT U MEPEIAT BaM JIBa IMUCTOJICTA. Ha}IO OIpeaACiInTG, U3 KAKOTO UMCHHO ITUCTO-
JIeTa IPOM3BEICH BBICTPEIN.

PemmuTp Takyro 3amady He NMPEACTAaBISIET HUKAKOTO TPYZAA: MHCTOJNET, U3 KOTOPOTO TOIBKO YTO CTPEISUIH,
nMeeT Oosiee BBICOKYIO TEMIIEpaTypy. 3HAUHT, B OOLIEM BHJE PEIICHHE TaKoe: Ha/l0 U3MEpSTh (u3ndeckue xa-
PaKTEepUCTUKH, 3aKOHOMEPHO MEHSIoIMeCs rmocie BeicTpena. OIHaKko TemIiepaTypa - IJI0X0H IoKa3arellb, CIUII-
KOM YK 6bICTpO OHa 1agacTt 10 HOpMaﬂbHOﬁ BCIIMYHHBI. BI)ICTpeJ'I COIIPOBOXKAACTCA HC TOJIBKO IMOBLIIICHUEM
TEeMIIepaTyphl, HO ¥ YAapHBIMH Harpy3kamu Ha matepuai crBosia. CTBOJ -CTalbHOM, CTalb - (peppOMarHEeTHK,
€CTECTBEHHOE MArHUTHOE II0JIe 3eMJIM HAaMAarHWYMBAET CTajlb, MPH BBICTPEIE MPOUCXOIWUT pa3MarHUYUBAHUE:
HY)XHO KaKO€-TO BpeMs, YTOOBI CTaIh CHOBA HAMarHUTHJIach. B 3TOH memm paccykKAE€HWH HCIIOIb30BaHa IpPO-
creiimas «mkonbHas» ¢usuka. Ho ee nocratouno mus pemenus: «Crioco0 yCTaHOBIIGHHS JIaBHOCTH BBICTpENa
npu CyAeOHO-O0AIIMCTUYECKON JKCIIEPTU3E IIyTEM OIpeeieHHs] M3MEHSIONIMXCS BO BPEMEHH (DU3NYECKHX
CBOMCTB CTBOJIA TIOCJIE CTPEIBOBI, OTIMYAIOIIUICS TEM, UTO C LEJbI0 ONpee/ICHNs] BpEMEHHU BBICTpENa U3 0OHa-
PYXKEHHOT'O Ha MECTC MPOUCIICCTBUA OPYXKHA 3aMCPAIOT MarHUTHBIM HpI/I60pOM CTCIICHb HAMarHnM4yCHHOCTH
CTBOJIA M TIPOM3BOJSAT KOHTPOJIBHBIN OTCTPEN M3 3TOTO OPYXKHS, & 3aT€M OCYLIECTBISIOT KOHTPOJIBHBIE 3aMEPEI
CTENICHN HaMarHMYEHHOCTHU CTBOJIA KaK/ble 24 Jaca 10 MOMEHTa MOKa3aHus mprudopa, paBHOTO CTENEHH HaMmar-
HUYCHHOCTH) CTBOJIA BO BpeMsI U3BATHS OpyKisi» (a. c. Ne 284 303).

C o101 3a1aueii SKCIIEPUMEHTHI BEJIUCh MOYTH LIECTh JIET. 3a/iadya HU pa3y He MOJJIaBajach OBICTPOMY pe-
LIEHHIO MTPOCTHIM NiepebopoM BapuaHToB. Ho ecin BBoamiach nojckaska: «[lucrosner cuenan U3 craiamy, 3aiady
cpasy pemanu 30 % ucneiryembix. Eciin mojackaska 3Bydana Tak: «[IucToner caenad u3 CTajid, a 3To - Geppo-
MarHUTHBIA MaTepuam, 3agady cpady pemanu 80 % HcHbITyeMbIX (IPEMMYIIECTBEHHO B oOmmeil gopme: Hamo
IIPOBEPUTH, KaK IOCIIE BBICTPETA MEHSIOTCS MarHUTHBIC XapaKTepPUCTUKH). be3 moicka3ok, HO ¢ peaBapyuTeNb-
HOH 00paboTkoit o oneparopy PBC 3anmauy cpasy pemanu 20 % HCIBITYeMbIX, HauMHAIOMMX u3ydats APU3
(TIepBBIi Kypc B 00IIECTBEHHBIX HHCTUTYTaxX H300peTaTesbCcKOro TBopuecTBa), 1 10 70 % Gosee ONbITHBIX HCIIbI-
TyeMBIX (BTOpOH KypcC).

Ousnueckre 3PEKThI CYIIECTBYIOT Kak Obl camH 1o cede, a 3a1a4a - cama 1o ce0e; B MBIIUICHUH H300pe-
TaTeNnsd HEeT HaAEKHOIO MOCTA. COCIMHSIOMETO (DU3UKY ¢ M300pPETATENbCKUMHU 33/1a4aMt; 3HAHMS B 3HAUYUTENb-
HOH Mepe MPOCTaNuBAIOT, HE NCIIONB3YIOTCA.

B 3amayax, mogoOHBIX «IIHCTOJICTHOWY, HABECTH MOCT MEXIY 3a1adei u ¢usukoit HerpyaHo. Chopmynupy-
€M NpaBuIo (€r0 MOKHO PaccMaTpUBaTh Kak CJIEJCTBUE TOTO, YTO TOBOPHIIOCH O mepexonax M - m): «Ecnu nme-
€IlIb JIeJI0 C JKeJle30M (MJIM MaTepHaJIOM, COJEPIKaIl[MM JKeJIe30, MM TaKKM, B KOTOPBII MOXKHO BBECTH KEJe30),
TIOMHH, MOKaITyicTa, 4TO JKEeJe30 - He JISPeBO, He BOJa, HE KaMEHb, MO0 KaXKIblil aTOM Keje3a MMeeT MarHUTHbIC
CBOICTBa, OYECHB JIETKO MOJIAIOIINECS YIIPABICHHUIO - O0HAPYKEHUIO, HN3MEPEHUIO, N3MEHEeHHI0. Bo BTOpOIi 1m0-
noBuHE XX BeKa CTHIIHO ITOJIb30BATHCS CTANIBIO (2 OHA IMIPUMEHSETCS] OU9EHb IMPOKO) TOJIBKO KaK Maccoi HeKoe-
IO MHEPTHOTO BellecTBa (rpy00 roBopsi, Kak MaJIKoi), HaJJ0 BOBJIEKATh B UTPY TOHKHE (heppOMarHUTHBIC CBOM-
CTBA JKEJIE3a».

TpynHO cka3aTk, CKOJBKO MPEKPACHBIX M300PETEHUI MOSBUTCS, €CIM MHXKEHEPhl HAYHYT MPUMEHATH 3TO
MpeaensHo MpocToe mpaBmio. Bot a. ¢. Ne 518 591: «Manbtuiickuif MexaHu3M, COACpPIKAIMK BeAyIIee 3BEHO U
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BEJIOMBIH MaJbTUUCKUNA KPECT, OTIIMYAIONINICS TeM, YTO C ILIEJIbI0 MOBBIIICHHUS CPOKa CIIY>KOBI BEIyIllee 3BEHO
CHA0XEHO CEKTOPaMH W3 MarHUTOMSTKOTO MaTepualla C yCTAHOBJICHHBIMU B HHMX MOCTOSIHHBIMH MarHUTaMH, a
MaJIbTUHCKHI KpecT CHAOXEH IUIACTHHAMM M3 THCTEPE3HCHOTO MaTepHanay. MalbTHHCKHI KpecT - OYeHb CTa-
polit Mexanm3M. Ho marepuain 3Toro MexaHn3Ma BCerja HCIoJIb30BajIcs Tpy0o, Ha MakpoypoBHE. MexaHu3M Jie-
JIaJiy U3 CTalld, a IPUMEHSIACh OHA KaK JIEPEeBO UM KaMEHb...

3anava 47

Jlana npyxuHa. YBEIUYHBATE €€ pa3Mephl U 3aMEHATh BEIIECTBO, U3 KOTOPOTO OHA ciefaina (CTajb Onpesae-
JIEHHON MapkH), Henmb3s. HykeH crtoco0, M03BOISIONINN CYIIECTBEHHO HOBBICHTh XKECTKOCTD MPYKUHBI, HUYETO
K HeH He MPHUKpesis (He MpUCTpanBas HUKaKUX JOMOIHUTENBHBIX IPYXXUH | T. 11.). Criocob 10IpKeH OBITh Ipe-
JIEJIBHO IIPOCTBIM.

Hano nonarats, pemienue Bbl yBUAETU paHblle, YeM JOUYMTANN YCJIOBHS 3a1aud. Jla, COBEpIIEHHO BEPHO:
BUTKH IPY>KHHBI HAJI0 HAMAarHUTUTh TaK, YTOOBI OJJHOMMEHHBIE MOJII0CA HAXOIMINCh PAIOM U IIPU CXKATUHU IPY-
KHMHBI CO3aBaJH JIOTIOJHUTEIbHYIO OTTAIKHBAIONTYIO cuity. IIpemmoxkure 3Ty 3agady cBOUM KoJieram (ycIoBUS
3a7a4M HaJo W3JaraTh CJIOBO B CI0BO)... [IpuBenem emme onHy 3axady.

3amayga 48

Jlunmio snekTporepesady M 3JIEKTPOTEXHHUYECKOe 00OpyaoBaHME (HANpHMEp, Pa3beIUHUTEIN), OTKPBITO
pacrnosoXeHHbIe Ha MOJCTaHIMIX, HA/I0 3aliuinaTh ot obseneHeHus. C 3Tol Hepio ObUIO MPEAIOKEHO Haje-
BaTh Ha MPOBOJIA U 3allMIliaeMoe 000pyaoBaHKe (eppuToBbIe HakIaaAKu. [1o1 qelicTBreM IepeMEHHOT0 TOKa 3TH
HaKJTaJKU OBICTPO HarpeBaroTcs U 000TrpeBaroT ONM3JIEKAIIYI0 YacTh MPOBOA UK 0bopynoBanus. Ho BHemHsAsA
TeMIlepaTypa MEHSIETCS: MHOTAa OHa BBIIIE HyJIs, HHOTAA HIke. [la 1 BOOOIE BONb JIMHUU 3JIEKTPOIIEpeiadn
TEMITepaTypa 3aBHCHT OT MHOXXECTBAa (JAKTOPOB M MOXKET ITOCTOSHHO MeHAThcs. Uto nemats? He Gerats sxe
BJIOJIb JINHUH, TO HAJIeBast, TO CHUMas (DeppPHUTOBBIC HAKIAIKH. ..

3nech «KOJIbHOWY) QUMK yxe HejaocratouHo. HyxHa ¢usnka 4yth Oonee crnoxHas-«By30Bckash. MKP:
(eppuTOBBIC HAKIIAJIKA CAMH CTaHOBSTCS MAarHUTHBIMHU IIPU OTPHLATEIBHBIX TEMIEpPAaTypax U MEpecTaroT ObITh
MarHMTHBIMH, KOT/J]a TeMIIepaTypa MoAHMMaeTcs Bbile Hyssl. Pusndeckue 23 PeKThl Kak HHCTPYMEHT U300peTa-
TENBCKOTO TBOPYECTBA TEM M XOPOIIH, YTO HEPEIKO MO3BOILTIOT OykBanpHO peanm3oBaTts UKP. Ecth Takoit 3¢-
(exT (YuTaTens 0 HeM, BEPOSITHO, CIBIIIAIN): TIPH MEPEXOE Yepe3 ONpPeIeICHHBIN TeMIepaTypHbIH Mopor (To4ka
Kropn) MarHuTHBIE CBOWCTBA MCYE3AIOT, ITpU 00paTHOM IIepexojie BoccTaHaBnuBatoTcs. CienoBaTesibHO, Hacal-
Ka JI0JDKHA OBITh ciienana u3 ¢epputa ¢ Toukoil Kiopu okosno 0°. Xodvenib, 4TOObI MarHuT «caM COOO0» BKIIIO-
Yajics - BBIKJIFOUAJICS, MCIONB3YH niepexoa yepe3 Touky Kropu. Takux npumepoB Morio Obl ObITh MHOXECTBO, HO
IoKa M300peTaTeny Jalle CTaBsIT TPOMO3JIKHE M HEHAJEKHbIE aBTOMAaTHYECKHE YCTPOHWCTBA, 3a0BIBasi, YTO BHIC-
mras popMa peryJupoBKH - caMOperylupoBka. Bipouewm, BoT a. ¢. Ne 266 029: maranTHas MyQTa cama OTKIIO-
YaeTcs-BKIIIOYAETCS IIPU 3a1aHHOM TemriepaType; a. ¢. Ne 471 395: uHAyKIMOHHAs [1€Yb UMEET «TUrENb, BBIIIOJI-
HEHHBIN U3 MaTepuana, Touka Kropu KoToporo paBHa 3alaHHOI TeMIepaType Harpesa...»

O Touke Kiopu 3HaIOT MHOTHE, MEHEE W3BECTHO, YTO C ITOM TOYKOW CBsI3aH elle OAMH TOHKHH 3ddekT.
Ecnu noBslath Temrepatypy (peppoOMarHMTHOTO BEIIECTBa, TO MEPEe MepexooM uepe3 Touky Kiopu marHuTt-
HBIE CBOWMCTBA BellleCTB ycuanuBaroTcs. 1o a3 dekr ['onkunca. Ero nzobperarenbckoe NpUMEHEHUE HalpalinBa-
eTcs caMo co00if; BO MHOTHX CITydasiX BBITOJHO, YTOOBI pabodas TemrepaTypa COBIajaia ¢ TEMIEPaTypoH, IpH
KOTOpo# HaOmromaercs «muk ['omkuHCa». Bot a. ¢. Ne 452 055: «Cnoco0 MOBBITIEHHUS] 9yBCTBUTEIIBHOCTH H3ME-
PUTEIBHBIX MAarHUTHBIX YCUJIUTENEH, 3aKIIOYAIOIIUICS B UCHONB30BaHUH TEPMUUYECKOTO BO3IACHCTBHS Ha cep-
JIEYHUK MATHUTHOTO YCUJIUTENs], OTIIMYAIOLUICA TeM, UYTO C LIE€NbI0 CHIDKEHHUS YPOBHS MAarHUTHBIX IIYMOB NP
padoTe YCHIUTENs TOCPKUBAIOT aOCOIIOTHYIO TeMIIepaTypy cepiaeunuka paBaoit 0,92 - 0,99 temneparypsl
Kropu matepuana cepieqHuKa.

Ectp emre 6omee ToHKHIA 23 QeKT, Taxke CBA3aHHBINA ¢ TOUkoi Kropu: mepexon gepes 3Ty TOUKY COBEpIIaeT-
sl HE «KaK IMonayio» (1c4Ye3 MarHUTHBIE CBOMCTBA - M BCe), a cKaukaMu. Kakaplii CKaqoK COOTBETCTBYET H3Me-
HEHUIO HAMArHMYIEHHOCTH B OYEHb MajoM 00beMe Matepuana (10 - 10 cm’) Oto sdpexr bapkxayseHa. A BOT
ero nzo0peTarenbcKoe MpuMeHeHue: 1o a. ¢. Ne 504944 ycunust Ha MarHUTHBIA MaTepuail U3MepSIOT, OACYUTHI-
Basi «YHUCIIO CKaYKOOOPa3HbIX M3MEHEHHI MUKPOCTPYKTYPBI».

[IpuBeneHHOE BBIIIE MPABUIIO MOXKHO TENEph JOMOIHHUTE: «Ecin MMeen s Jefo o CTajbio, UCTIONB3YH He
TOIIBKO €€ MEXaHUYECKHE CBOMCTBA, HO M MAarHUTHBIE. ECIIM OHU yKe «3a1eliCTBOBAaHbI», UCIIONIB3YH MEPEXO] Ye-
pe3 Touky Kropu, 3¢ et ['onkunca n bapkxaysenay.

Xopor1o, Ml COPMYITHPOBAIIM ITPABUIIO, KOTOPOE BKIIIOYAET XOTSI OB HEKOTOPBIE 3()(HEKTHI, OTHOCIINECS
K MarHUTHBIM CBOWCTBaM BeIECTB. A Kak OBbITh C OECUMCICHHBIMH JPYrUMHU (HEMarHUTHBIMK) 3 deKramu, sB-
JICHUSIMH, CBOWCTBaMH ?

[To-BuarMoOMy, MOXHO c(OPMYITHPOBATh U HEKOTOpBIE Apyrue npasuia. OHO U3 HUX OBIJIO MPHUBEICHO B
npeaplaymeM mnaparpade (Kak OCyIIECTBIATh MUKpoIepeMenieHus). V1 Bce-Taku mpaBmiia OXBaTST JIMIIL He-
OoxpIIyI0 9acTh puzmdeckux 3PGeKToB (a Beap ecTh eme u codetanus 3¢ ¢exror!). HyxxHa mpexne Bcero Ta-
Osnna npuMeHeHust Gpruzndecknx 3¢(dexToB, oTpakaromas HandosIee THITHYHBIE (PU3NIECKHE «KITFOUM» K THITHY-
HBIM U300peTaTenbckuM 3a1adam. Takas Tabnuua ucroib3yercs Ha mare 4.3 APU3-77. Pazymeercs, ee MOXHO
MIOTIOJIHUTD, YTOUHUTh. K Tabnuie go/mkeH ObITh NMpHUIIOKEH «YKazaTenb (Gusndeckux 3h(EeKToBy - CIPaBOYHUK,
KpaTKO MOSICHAIOMINH CyTh (D (HEKTOB U COIECPKAIINI MPUMEPBI MX M300pETaTeNIbCKOr0 CIONIB30BaHus («YKa3a-
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TeNby» pa3paboTaH U UCHOIB3yeTcs Ha 3aHATUAX 1o TPU3, HO ero HeBO3MOXKHO MTOMECTHUTH B 3TOH KHUTE).

Wrak, npaBuia, TaOnuIel, «YKa3atenby,.. M Bce-Taku 3TOro mMaino: Gu3ndeckux 3p¢HeKToB MOXKHO HACUH-
TaTh JECATKH THICSY, U BCE OHM JOJDKHBI HAHTH NPUMEHEHHE B IPABUIBHO OPraHM30BaHHOM M300peTaTebcKOM
XO3s1HCTBE.

Xoporo ObII0 ObI UMETh KaKOe-TO YHUBEPCAIBHOE CPEICTBO MOUCKa HYXHOTro (usnueckoro sddekra. Ha
MIEpPBBIM B3I Takas IOCTaHOBKA Bompoca npocTo HecepbesHa. Ho Beas 3To MKP, a uro croun 61 APU3, ecu
OBl ero MPUHIMIBI HEelb3s1 ObLIO OBl MPHUIIOKUTD K COBEPILIEHCTBOBaHMIO camoro APU3...

MBI y)xe BHIETH: MHOTHE 3371a41 MOXKHO 0€3 TpyZa «IIepeBECTH» Ha A3bIK BENOJIBHOr0 aHanu3a. IlonomHmm
3TOT A3BIK, CIETIAEM €TI0 €CIIN HYXXHO, Ooraue - 1 OyJeM IepeBOIUTh Bee (MM TOUTH Bee) 3a nadn. C apyroi cro-
POHBI, Bce (MM 1MouTH Bee) (usndeckre 3(P(GEKThl TOKE MOXKHO BBIPa3sHTh B TEPMHHAX «IIOJIE», «BELIECTBOY,
«aercTBue». A eciu 1eno 0OCTOUT TaK, TO MOXKHO HCIIONIb30BaTh BEIOJILHBIN aHAIN3 B KAYECTBE SI3bIKa - TIOCPEI-
HHMKa MEXly H300peTaTeNbCKUMH 3a/1auaMi U QU3UKOHN (XuMueit).

Kak BBINISAIAT yCIOBUSI 331241 B BENOJIBbHON (popme, MbI yke Buaenu. Hanpumep:

-
K

)< B, 0B, 0B,
.
>

2)-gl OI1, - B
A,
2

JlaHo BelecTBo, MI0X0 MOIAIOIIEECs HEOCPEACTBEHHOMY KOHTPOIII0. UTOOBI KOHTPOIMPOBATh 3TO Bellle-
CTBO, HY)KHO CBSI3aTh €0 C BEIIECTBOM B,, KoTopoe OyneT MeHATh CBOM CBOWCTBA B 3aBHCHMOCTH OT U3MEHEHUS
cBoicTB B. IIpu 3TOM H3MeHEHMs cOCTOSAHUSL B, NOMKHBI OTpa)xarbcsi HA COCTOSIHUM B3aUMOJIEHCTBYIOLLETO C
B, mons I1, koTopoe nerko oOHaAPYKUTb.

3neck MBI ¥ TOIXouM K (usnaeckomy 3ddekry. CriocobHocTs B, MensTs cocrostaue moist I1 - ato u ecth
Hekui puzndeckuii 3hdeKxT, KOTOPBI Ha/l0 HAWTH, YTOOBI OT BEMOJIBHOIO PEILICHHUS NIEPEHTH K (PU3NUECKOMY.

Bo BTOpOM mpuMepe HyxeH Oosee ToHKuM 3P deKT: BemectBo B, BHeceHHOe B mose I1;, T0HKHO H3MEHATh
CBOM CBOMCTBA TakK, 4TOOBI 3TO MPOSIBIISIIOCH BO B3anMoaericTBuu B u 1.

3amayga 49

W3mepeHne cBEpXBBICOKHX HANPSDKEHWH M TOKOB B IMTPOBOAHUKAX, HAXOMAIIMXCS O/ 3THM HANPSDKEHHUEM,
TIPE/ICTABISIET COOON CIIOKHYIO TEXHHYECKYIO 3anauy. [Ipuxomurcst BO3ABUIaTh OTpOMHBIE KOHCTPYKITHH, HMEIO-
Y€ M30JISILHIO Ha MOJHOE HAINPSHKEHUE; TAKUE «ITAXEPKI» U3 U30JIATOpa JOCTUTatoT BHICOTHI 10-12 M. Tpely-
eTCsI HallTH MPOCTOM, JIeIIEeBbIH U TOUHBIN CIIOCOO H3MEPEHHs.

B BenonpHO# opme perienue 3Toi 3a1aun yxe 3anucano Ha cxeme 2. [IockonbKy Ha BEIIECTBO JIEHCTBYET
3JIEKTPUYECKOE WJIM MAarHUTHOE I10JI€, 3alMCh MOKHO KOHKpeTu3upoBarthb: 11, = I, wmu II, = I1,. Ha Beixoze xe-
JIaTeNIbHO UMETh T10JIe MArHUTHOE, JIEKTPHUECKOE MIIM ONTHYECKOE (OCTaJIbHBIE IOJISI HAMHOTO MEHEe YIOOHBI).
3HaunT, MOXHO KOHKpeTn3nposats ¥ [1,. Ho Torna npasas gacte cxemsl 2 gaet Gpopmyny addexra Keppa (1T, =
I1, , I, = [om ) witn adpdpexra Papanes (I1; = I1,, I, = om ). ».

Ecnu 61 y Hac ObL1 criicok u3ndeckux 3¢ dexToB B BenosibHOI GopMme, HaiiTi HyXHbIH 3 dekT He npen-
CTaBJISII0 ObI HUKaKoro Tpyna. Tem OoJjiee, 4To Ha3BaHUsI HCKOMBIX AP (PEKTOB (HO HE CYTh) MOXKHO IOIYYUTh T10
o01meMy MpaBuily, COSANHS Ha3BaHU MOJIEH Ha BXOZE M BBIXO/E (3NMEKTPOONTHIECKUH, MArHUTOONTHIECKHH).

HcnbiTyemble MIKONBHUKH 0€3 3aTpyAHEHNI HaXOIMIH U 0ojiee CI0XKHBIE M 3aBEIOMO MM HEU3BECTHBIC (hU-
3ndeckue ekt pazymeercs, B TeX 3a1adax, /Uil pelIeHUs] KOTOPBIX J0CTaTOYHO OJHOTO (prusmueckoro so-
¢exra. Eciu 3a1aua perraercsi COBMECTHBIM ITPUMEHEHHEM HECKOJIBKUX 3P QeKToB (Min couetaHneM 3ddexra u
MIPUEMOB), HYXKHBI €IlIe ¥ [TPaBUiia «CTHIKOBKMY Gu3ndeckux 3ddexTon. Takue npaBuia ceyac U3y4arorcs, Koe-
KaKHe YK€ yIaJIoCh yCTaHOBUTH. Hamprumep, U3BECTHO, UTO «CBSA3YIOIIMMY 3JIEMEHTOM MEXIy ABYMS «CTBIKYye-
MBIMI» 3G (QEKTaMi B CHIIbHBIX H300PETCHUIX BCETIa BBICTYIAET I0JIE, @ HE BEIIECTBO (T. €. TI0JIe Ha BBIXOJE OJI-
HOro 3((eKTa ABISLETCS OHOBPEMEHHO TIOJIEM Ha BXOJIE JIPYTroro).

MHoroe emie NMpeacTOUT BBISICHUTH. Ho 0Ol IpUHIUIT yXKe SICEH: eCTh HaJCKHBIA IMOCPEIHUK MEXIY
n300peTaTeNbCKUME 3a1a4aMu U pu3ndeckuMy dddexramMu, HEOOXOAUMBIMHU ISl X PEILSHHUS, - 5TO BEHNOJIBHBII
aHaIN3.
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3ATAUM

Ecnu BBl BHUMaTEIbHO YMTAcTe KHWUTY, HETPYIHO cpa3y pemmTh 3amadn 50-52. Chemyromme Tpu 3a1adu
HecKonbKo TpynHee. CHauana chopmymupyiite mis aux UKP n ®I1. [Toxymaiite, 9TO IMEHHO JOIDKEH CAENATh
UCKOMBIH (husnueckuit s3¢dekr, yrodsl ycrpansats @II. 3arem ucnonb3yiite Tabnuiy npuMeHeHNsT GU3NIECKUX
3¢ heKTOoB.

3amayga 50

HyxHO aBTOMaTH3MpOBaTh OTJEICHHUE CIENBIX HMOMHIOPOB OT HECHENbIX. M3BECTHBI pasHbIE CHOCOOBI
(HampuMep, IEeNAT O LBETY, IO TBEPAOCTH, [0 XUMUYECKOMY COCTaBY), HO OHH CIIOXKHBI, IOPOTH, HEHAICKHBI.
MpI BO3bMEM 32 OCHOBY CaMBblif IPOCTOH (M OTOMY CaMBblii IPUBIIEKATENBHBIN) CIIOCO0 - pa3/ieneHne 1o yaemb-
HOMY Becy. Pa3paborana ycTaHOBKa, OCHOBHYIO YacTh KOTOPOH COCTaBJIsIeT BaHHA ¢ BOJOM. B Hell criesibie momu-
JIOPBI TOJKHBI TOHYTH, a HECHeNble BCIUIbIBaTh. K cokaleHHIo, ycTaHOBKA pab0TaeT IJI0XO0: Yallle BCEro CIelble
1 HECTIEBIE TIOMUIOPHI UMEIOT TIOTHOCTE HIKE 1 T/CM’... ¥ CTIOKOMHO BCE BCILTBIBAIOT, XOTS CIIENbIE BCE-TaKu
9yTh-9yTh TSDKEJIEe HecIeNbIX. Y Jo0Hee BCero ObUIO OBl pa3aeiiaTs TOMATH B KUIKOCTH C yaeIbHEIM BecoM 0,99
r/em®. Ho Takas »HMIKOCTB, yJOBJETBOPAIONAS €€ W TPEOOBAHMAM IMINEBOH MPOMBIILIEHHOCTH, MOKA HE
Haiinena. Pa30aBisiTe BOy IpyriMH JKHIKOCTSIMHU, HAarpeBaTh, HACHIIATh BO3YXOM Henb3s. Kak ObITh?

[Ipuwmeduanue Buaumo, pemmts 3Ty 3anauy OyaeT HETPYAHO: B IJ1. | yOMHHAETCsl ©300peTeHue, uc-
noJp3yrouiee HyXHbIH (usnueckuit apdekt. Takoii sxe pusmueckuii a3pdext npumMeHeH B U300peTeHNH, PHBE-
JICHHOM B III. 2 (KcTatu, 3To0 M300pereHue cuenan jesstukinaccHUK A. Xnmau-Ilymikus, cnymartens AsepOaii-
JHKaHCKOTO OOIIECTBEHHOTO HHCTUTYTA N300PEeTaTeNIbCKOTO TBOPUECTBRA).

WHTepecHO CpaBHUTH OTBET HA 3amady 50 ¢ uaesiMu, BBIABUHYTHIMU BO BPEMsI TIIETHBIX ITOIBITOK PELINTh
AHAJIOTUYHYIO 331a4y MO3TOBBIM IITypMOM [9, c. 60 - 61].

3amaua 51

3amaua ¢ «locku oObBsABICHUI» xypHana «/300perarens u paunoHanuzaropy: «lIpemmoxkute mpocTyro
KOHCTPYKIIHIO yCTPOMCTBA Ul B3BEIIMBAHMS IOJYBarOHOB C METAJUIONIOMOM HEMOCPEIACTBEHHO Ha MeCTe IO-
rpy3ku. Jomyctumsle morpemnoctr 1-2 T. Kak celfyac B3BemmBaioT moixyBarossl?. [lorpy3suB mMeTamionom, Ba-
TOH TPOKATHIBAIOT Ha BECHI TEIJIOBO30M, Ha 4TO yXoAuT 6 - 12 4. ITocne 3Toro mpuxoguTcst CHOBa MO0 AOTpPY-
JKaTh, MO0 pasrpykaTh BaroH JI0 yCTAHOBICHHOW HOPMBI.)»

[NoaxnaapiBaTh MOJ PENbCHI WIIN BaroH TEH30AAaTUYMKH -IJIOX0€ PElIeHHEe, BCTPAauBaTh JaTYMKU B BarOH ellie
xyxe. Kak ObITB?

3amauga 52

M3BecTHBI yCTpOiiCTBa, NO3BOJISIOLIME OTKPBIBATh U 3aKpbIBaTh IyTh ra3dy u3 cocyna A B cocyn b, Hanpu-
Mep pas3iIMYHbIC KpaHbl U 3aKUMbl. HO OHM cITMIIKOM rpyOBl A7l TeX CiIy4daeB, KOT/ia Hy)kKHa HanOoJee BbICOKas
TOYHOCTB, T. €. KOTIa MaJlo OTKPHIBAaTh KpaH (MJIM MEHATH CTEIICHb €T0 OTKPHIBAHMS) HAa KaKyI0-TO OYE€Hb U OYCHb
HEeOOJIBLIYIO BEJINUUHY.

HyxHO, 4TOOBI KpaH ObLI OYeHb MPOCTHIM M B TO )K€ BpeMs OYEHb TOYHO padoTaromuM. Peds mpu sToM
UIET HE 0 TOM, YTOOBI BBECTH OOpaTHYIO CBSA3b MEXIy KpaHoM H cocyaoM b. ITycTs kpaHOM yIpaBisieT 4eJIoBeK.
Bomnpoc B ToM, 9TOOBI KpaH MOT TOYHO OTKPBIBATHCS (KKPAHUTHCSY).

3amayga 53

B nenTpudyre B TeueHNE AIUTETHHOTO BPEMEHH JOJDKHBI MATH XUMUYECKHE PEaKIUH, IS 3TOr0 He00Xo-
JMMO TOAJEp>KUBaTh BHYTpH LieHTpudyru temnepatypy 250°C. IToctaBuTh HeHTpU(Yry B TEPMOCTAT HENb3s
(ona ciumkoMm Benuka). [logaBaTh AyeKTpHUYECKUi TOK BHYTPh OBICTpO Bpataromencs neHtpudpyru? CioxHo,
Jla ¥ KaKk KOHTPOJIMPOBaTh TeMIlepaTypy BHyTpH LeHTpudyru? VMcnonb3oBare HarpeB HHGPaKpaCHBIMU JTydaMu?
CHOBa BO3HHUKAET BOIIPOC: KaK KOHTPOJIMPOBATh TeMIlepaTypy? Beap m3MepeHne TeMneparypbl Ha TOBEPXHOCTH
HEHTPU(YTH - 3TO COBCEM He TO... Kak OBITH?

3agaua 54

OTpBIBOK U3 AETEKTUBHOTO POMAaHA:

« Teneps BBI B pyKax mmpaBocy/us, - ckasai mepud. - Hagesunes ynmusHyts, a? Anmas «fOnurepy - Hemio-
xas 1o0br4a... Ho BBI MOMMaHBI ¢ MOTMYHBIM. A TO, YTO BBI pa3pe3aliy aiMa3 Ha YacTH U OTPaHUIIH, TOJIBKO yCy-
ryOJsieT Bamry BUHY.

- He cniemmte, mepud, - noxxan ruiedamMu OIUH 13 3aJepkaHHbIX. - [Iponan anmvas «tOmurep»? Beipaxaem
HCKpEHHEE COYYBCTBHE U BCE TAKOE Mpouee. Y HAC HET ITOr0 aiMasa, y Hac BCETO JIMIIb MTh OpiiumanToB. Ha-
CJIE/ICTBO ITOKOHHOM 0a0yIIKH.

- BoTr umeHHo, - ycMexHylcs BTOpPOM. - B3risiHUTE Ha 3TO 1€5I0 ¢ Hay4yHOW TOYKM 3peHus. Bec pasHblid,
¢dopma pasnas. I[Ber coBmamaet? Maio jin OesIbIX alMa3oB U OpuutHanToB? XuMHUECKui coctaB? Tam yriepos
U Y Hac yIJIepo/l, y BceX OpHUIMaHTOB M aiMa30B yriaepoa. Iloxkayii, mpuaercs OTIyCTUTh HAc, Kak BBl CMOTPH-
T€ Ha 3T0?..»

Bac o3nakomunu ¢ 3Toil cutyanueil. Bamm npeanoxxenus?

3agada 55

B xuure V. I'opnoHa «CHHEKTHKa» e€CThb OTPBIBOK W3 3allFICH PELICHHUS 33Ja4d O IMepejaue BpallCHUs.
Tekct 3amvicu npuBeeH Takke B ctaThe B. OproBa «DeitepBepk OoTKpbITHIY («TexHuka-Monoaexu»), 1973, Ne
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3, c. 4). Benymuii Ban passuBaet ot 400 10 4000 06/MuH, BeJOMBIH Basl H0DKeH Beeraa uMeth 400 06/muH. Kak
9TO ocymiecTBUTH? B 3ammcw, npuBeneHHONW ['OpAOHOM, MCHOIH30BaHA SMIATHSA: OAWH W3 PEIIaBIINX 33ady
MBICJIICHHO TPEICTABIACT, YTO OH HAXOAWTCS BHYTPH «HUEPHOTO SIIUKA» (MCKOMOTO YCTPOHCTBA); pyKaMH OH
JIEpXKUTCS 33 BEMYIIMI Bajl, HOTAMH - 32 BEAOMBI; MIPU 3TOM YCHIIMSI «3MIATHUPYIOIIEro» HalpaBlICHbl Ha TO,
4yTo0Bl «B HOrax» Bceraa Obuio 400 00/MMH, Kak Obl HU CKpPYYMBAIMCH «pyKu». OTBeT He npuBeneH. Bamm
npemioxkenna? Ha kakux npaBuaax OHU OCHOBAHbI?
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CTPATEI'USA UBOBPETATEJIBCTBA: YIIPABJIE-
HUE MOCTAHOBKOMH 3AJIAY

«JIMHUMU KU3HN» TEXHUYECKUX CUCTEM

JKu3HB TEXHHYECKOH CHCTEMBI (KaK, BIPOYEM, U IPYTUX CHCTEM, HaIpUMep, OMOIIOTHYECKIX ) MOKHO N300-
pas3uth B Buze S-o0pazHoi KpuBoi (puc. 12), moka3pIBaronie, Kak MEHSIOTCSI BO BPEMEHH TJIaBHbBIE XapaKTepH-
CTHKHU CUCTEMBI (MOIIHOCTh, IPOU3BOIUTEILHOCTE, CKOPOCTb, YUCIIO BBIITYCKAEMBIX CHCTEM H T. 1.).

—
——

>
Bpema

I7aBHeie noxas3armenu cucrmnems/

Puc.12. - Puc.13.

VY pa3HbBIX TEXHHUYECKHUX CHUCTEM 3Ta KpUBas UMEET, pa3yMeeTcs CBOM MHAMBHIyalbHbIE ocoOeHHOCTH. Ho
BCET/Ia Ha HEll €CTh XapaKTEPHBIC YIACTKH, KOTOPBIE CXEMAaTHIECKH, C MOJUEPKHYTHIM OrpyOI€HUEM, BBIIEICHBI
Ha puc. 13.

B «nerctBe» (yuacTok /) TeXHHYECKasl CUCTEMa Pa3BUBACTCSl MEJICHHO. 3aTeM HACTYIaeT 1opa «BO3MYKa-
HUSD» U 3peNocTH» (Yy4acTok 2) - TeXHUYECKasi CHcTeMa OBICTPO COBEPIICHCTBYETCS, HAUMHAETCS MAacCOBOE €¢
npuMeHenre. C Kakoro-To MOMEHTa TEMITbI Pa3BUTHSI HAYMHAIOT CHaaaTh (Y4acTOK 3) - HACTYMAET «CTapOCTh.
[anee (mocne ToUKHM Y) BO3SMOXKHBI JBa BapuaHTa. TexHHUYecKas cucrema A4 0o Ierpaaupyer, CMEHsSICh IPUH-
LUIUATIBHO JPYToi cucTteMoi b (CoBpeMEHHbIE MapyCHUKU HE MMEIOT CKOPOCTEH, Ha KOTOPBIX CTO JIET Ha3aj XO-
JIJTH TIPOCTIaBJICHHbIE YaiiHbIE KIMIEPHI), TM00 Ha JI0JIT0e BPEMsI COXPaHSET JOCTUTHYThIE NOKa3arenu (BeJIoCcH-
TIe]l He IPETEepIIeN CYIIECTBEHHBIX N3MEHEHHH 3a MOCIJIEIHIE TI0JIBEKA U HE OBbLI BBITECHEH MOTOLIUKIIOM).

Ot 4Yero 3aBHCHT COOTHOLIEHHE MEXTy ydacTkamMu? VIHBIMH CIIOBaMH, Ye€M ONPEICISIETCS MOJIOKEHUE TO-
yek neperuba (A, B, Y) Ha «KU3HEHHOW KPHBOWY TOM WITM MHOW TEXHUYECKON CHCTEMBI?

W3ydyenue KpUBBIX pa3BUTHS ApaMETPOB PA3IMYHBIX TEXHUYECKHX CHCTEM (CKOPOCTH JIBMIKEHUS CaMoJie-
TOB M KOpaOJieii, CKOPOCTH OYpEHUsI, pOCTa SHESPIHH YCKOPUTEIICH | T. JI.) 3aCTaBJIIeT Cpa3y 0OpaTUTh BHUMAaHHE
Ha TO, YTO PC€AJIbHBIC KPHUBBIC 3aMCTHO OTJIMYAIOTCA OT OKHUJIAEMBIX TCOPECTUYCCKUX KPUBBIX. XapaKTep pasianuunsd
MIOKa3aH Ha puc. 14, rie mrpuxoBast KpUBast - TEOPETHUECKAs, a CIUIONIHAS - peabHasl.

Kazanock 061, ¢ MOMEHTA TOSIBIICHUS] TEXHHUYECKAs! CHCTEMa JIOJDKHA HEYKJIOHHO (XOTSI I HE O4€Hb OBICTPO)
pa3BuBaThcs 10 0 ', T. €. JO MOMEHTA Ilepexo/ia K MaccoBOoMy NpHMeHeHH0. Ha camoM fiene mepexon K Macco-
BOMY IIpUMEHEHHIO (0 "' ) HayWHAETCs C OTIO3JaHHEM H Ha 0oJiee HU3KOM TEXHHYECKOM ypPOBHE.

ITepros GBICTPOrO Pa3BUTHS TEXHUYECKOHW CHCTEMBI JOJKEH ObLT OBl 3aBEPLIMTHCS B TOYKE B, Tam, rae

MCUCPIBIBAIOTCSI BO3MOXKHOCTH HCIIOJIb30BAaHHOTO B CHCTEME TPHHIMIIA M OOHAPYXHUBACTCSI SKOHOMHUECKas He-
1eNIecO00pa3HOCTh JTATbHEHIIET0 Pa3BUTHS JaHHOW cucTeMbl (ypoBeHb 1). OmHAaKo HUYEro IOJOOHOTO He
IIPOUCXOUT: peanbHast Touka P Beerma HamHOro Bbiie Teoperuueckoil B’ .Korma kpupas A' 1OXOMMT 110
ypoBHS 1, B JanpHEHIIEM pa3BUTUH CHUCTEMBI OKAa3bIBAIOTCS 3aHMHTEPECOBAHHBIMHM MHOTHE JIOHW. BosHukaer
WHEPUUS] HHTEPECOB - (PMHAHCOBBIX, HAYYHBIX (IICEBIOHAYYHBIX ), KAPEPHCTCKUX M TPOAETO YeJIoBeuecKkux (6o-
SI3Hb OCTaBHUTH IIPUBBIYHYIO W OOXKHTYIO CHCTEMY). MOTYT CPOCHUTB: 3HAYNT, HHEPIMS HHTEPECOB OKA3bIBACTCS
CHIIbHEe SKOHOMHUecKHX (akrtopoB? [la, cunbHee. Ho 1 camu sxoHOMHYECcKHE (DAaKTOPBI YMEIOT MPHUCIOCA0IH -
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BaTbCA K MHEPIMU UHTEPECOB. Bmnots 110 YPOBHA 2 cucreMa IMPOJAOKAET OCTAaBATHCA DKOHOMUYCCKHU BI)IFO}IHOﬁ
3a CUET pa3pyILICHUs, 3aTPSI3HEHNUS ¥ XUIIHIYECKON 3KCIUTyaTalliy BHEIIHEH CPEIbL.

TUITUYHBIM TPIMEPOM MOXKET CIY)KUTh HWHTEHCHBHOE CTPOHUTENBCTBO B KAITUTAIMCTHYECKHX CTpaHax
Oompimx TankepoB. Kak m3BecTHO, KaracTpoda ¢ TaHkepoM «Toppu Kanbor» (120 ThIic. TOHH HE(TH HONaIH B
MOpe€) NpHBeNa K TSDKENSHIINM MOCIeACTBIAM Ha modepexxbsix AHrianu n @pannuu. C Tex mop okeaH He cTal
CIIOKOliHEee, MopeIlIaBaHue He craiio 0e3zomnacHee. Ho ye mocTpoeHbl TaHKEPhI B TIOJIMHIMIUIMOHA TOHH, CTPOSIT-
Csl M IPOEKTHPYIOTCS TAHKEPHI BOJOM3MENICHUEM B MUJUTHOHBI TOHH. KprBast A" HIeT K ypoBHIO 2. DKOHOMHY-
HOCTH (T. €. MpUOBLIb I CYIOBIAAE/bIICB) oOcciieueHa 3a cueT ymiepda BHemmHed cpeme. Uncino OOmbIInx
TAQHKEPOB YBEIMYHBACTCS, CKOPOCTh XOJa TOXE BO3pacTaeT (XOTs 10 CHX MOp HeT 3(h(eKTHBHOrO peleHus
IpoGJIEMBI TOPMOXKEHHS ), HEYKJIOHHO PacTeT OMACHOCTD CYIIepKaTacTpOdBbI.

«CeroJiHsi MHE 3TO BBITOJIHO, @ HA OCTAJIILHOE HAIIEBAThy - 3Ta (hopMyiia TsHeT KpuByto A'' BBepX, K YpOB-
_ HIO 2 (9KOHOMUYHO TIpH YCJIOBHUHM HPHUYMHEHHS
‘ik 5 Bpea BHEIIHEH cpeae). A MOTOM BCE-Taku J0-
CTUTaeTCsl IIOTOJIOK - YPOBEHb 3, OIpeAeIAeMblii
¢busnueckumu npeaenamu. Henb3si, Harmpumep,
BTHCHYTbH Ha yJHIy OONbIIe aBTOMOOWIEH, YeM
TaM MOJET MOMECTHTHCS, KOTAa aBTOMOOWIN
CTOSIT BIPUTUPKY OJMH K JIPYTOMY - OT CTEHKH
JIO CTEHKH.

Teoperndecku noka KkpuBasi A' noaHuMa-
JIlaCh BBEPX K YPOBHIO 1, KTO-TO JOJDKEH OBLI
pa3BHBaTh TEXHUUYECKYIO cUCTeMy b' Tak, 4To-

A pe

Y

>

Puc. 14. .
4)

Y

6)

\

2)

Y

—/

Puc. 15

ObI ee TOuKa MorbeMa (' 5 coBmajiaia ¢ Toukoi ' kpuBoit A' u oGecrieunBasICcs NOCTOSHHBINA GeCCTyMeHYaThIH

nogeeM. Ha camom nene peanbHas kpuBast b'' HauMHAET OLIYTHMO ITOJHHMATHCS TOJIBKO TOTZA, KOTAA KpUBas
A" TomHsIIAch BBIIIE YPOBHS 2 M MPUOIM3MIACE K YPOBHIO 3 (IprMep: paboTa Haj «IHCTHIM» aBTOMOOWIEM). A

OBICTPBIN MOBEM KPUBOH K' MPOUCXOMMT JIUIIb MOCIIE TOTO, KaKk KpuBas A" MuHYyeT Touky Y u moiiner Ha
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craf,.

Ha puc. 15,a m300paxeHa yxe 3HaKOMast HaM «KU3HEHHAs! KPUBasD» TEXHMUECKON CHCTEMBI. MIHTepecHo co-
MIOCTAaBUTH 3TOT TPpa UK ¢ TpaduKamMu, XapaKTEPU3YIOIMNMH YUCTO N300PETATENbCKIE TOKA3aTEIH .

Ha puc. 15,6 noka3ana Tunu4Has KpUBas U3MEHEHUS KOJINYECTBAa M300pPETEHMH, OTHOCSIIUXCS K TAHHOMN
TEXHUYECKOH cucTeme. [IepBrIil MUK COOTBETCTBYET ToUKe O (puc. 15,a): ducio n300peTeHnii yBeIHINBACTCS B
MIEpHOA Mepexofa K MacCOBOMY NMPUMEHEHHIO CHCTeMBI. BTopoi muk Ha puc. 15,6 00yciIoBieH cTpeMIIeHHEM
MPOAIHTE KU3Hb CUCTEMBI.

W3meHneHne ypoBHs n300peTeHuni mokaszano Ha puc. 15.6. IlepBble n300peTeHus, co31atoIue OCHOBY TEXHH-
YEeCKOH CHUCTEeMBI, BCErJa BHICOKOTO ypoBHsA. IlocTeneHHO 3TOT ypoBeHb CHIDKaeTcd. IIMK Ha pHUCyHKE COOTBET-
CTBYET M300pETEHUSAM, KOTOpPBIE 00ECTIEYNBAIOT CHCTEME BO3MOKHOCTh MAaCCOBOTO MCIIOIB30BAHUS. 3a 3TUM IIH-
KOM - CIIaJl: YpOBEHb H300pETCHUIT HEYKIIOHHO CHIDKAETCSI, MPUOIMKASACH K HYIIF0. A TEM BPEMEHEM IOSBIAIOTCS
HOBBIE M300pPETCHNS BHICOKOTO YPOBHS, OTHOCSIIHECS K cHcTeMe b.

Haxownern, Ha puc. 15, moka3zaHo u3MeHeHne cpeqHel 3PEeKTHUBHOCTH (IPAaKTHYECKOW OTJauH, SKOHOMHH,
«TI0JIB3BI») OT OJJHOTO N300pETEeHHs B Pa3HbIC IIEPHUO/IbI PA3BUTHUS TEXHHUECKOH cucteMbl. [lepBble n300peTeHus,
HECMOTpS Ha UX OYEHb BBICOKHI YPOBEHB, HE IAIOT MPUOBLIN: TEXHUYECKAsl CHCTEMa CYLIECTBYET Ha Oymare WiiH
B CIMHUYHBIX 00pa3lax, B HEf MHOTO MENKHX HEJAOCTATKOB U HeaopaboTok. [Ipu- ObIIb HauWHAET MOSBIATHCS
[0CJIe MEPEX0a K MacCOBOMY NPUMEHEHHIO. B 3TOT mepuos nake HEOOIbIIOE YCOBEPIIEHCTBOBAHNE IPHHOCUT
GOJIBIIIYIO «3KOHOMHIO» ¥ COOTBETCTBEHHO OOJIBIIIOE BO3HATPAXKICHHE aBTOPAM.

W3zobperarenmto Ha0 3HaTh OCOOCHHOCTH OKM3HEHHBIX KPHBBIX» TEXHHUECKHX CHCTEM. JTO HEOOXOANMO
JUIsl TIPAaBUIIHOTO OTBETA Ha BOIIPOC, KpaifHe BaXKHBIN IS M300peTaTenbCcKol NpakTuku: «Cieayer JIn penaTh
JIAHHYIO 337a4y U COBEpIICHCTBOBATh YKA3aHHYIO B HEM TEXHUYECKYIO CHCTEMY MJIM HAJ0 MOCTaBUTh HOBYIO 3a-
Jlady U cO3JaTh HEUTO NMPHHINIHAIBHO HHOE?» UTOOBI MOIYy4YnTh OTBET Ha 3TOT Bompoc (mar 1.3 B APU3), Hamo
3HAaTh, KAKOBBI PE3€PBBI PA3BUTHS JaHHON TEXHUYECKON CHCTEMBI.

[Toutn Bcerna MOXXHO coOpaTh CBEACHHS O XOJ€ MPEIBIIYIIEro Pa3BUTHA U IOCTPOUTH IpadyK N3MEHEHHS
OJTHOTO M3 TJIaBHBIX ITOKa3aTeNied CHCTeMBI (CKOPOCTh, NMPOM3BOANUTEIBHOCTD, MOIIHOCTb, TOYHOCTh H T. I.).
311eCh BO3MOXKHBI TPU CIIydasi:

1. Texauyeckas cucTeMa eIe He IonuIa 10 ToYkH 0. Bompoc 3akmiouaercs B 00HapyXEHUU 3TOH TOUKU.
TunudHas ommbKa COCTOUT B TOM, YTO 3Ty TOUKY MBITAIOTCS IIPOrHO3UPOBATH UCXOAS U3 BO3MOXKHOCTEH pa3BH-
TUS JAHHOW TeXHU4YeCKOH cucteMsl. Ha camoM niene Touka O /1 JaHHOW TEXHHUYECKOW CHCTEMBI HACTYIHT HE
paHbIIle, YeM HAYHET «BBIMHMPAThy» IPEALISCTBYIONAs TEXHIHUECKas CHCTeMa, CYIIEeCTBOBAaHHE KOTOPOU CIEpKH-
BacT Pa3BUTHE MOJIOAOTO «KOHKypeHTa». Hampumep, «1ocieaBTOMOOMIb) (T. €. TEXHUYECKas CUCTEMa, KOTopast
CMEHHUT aBTOMOOMIIb) CMOXKET MHTCHCHBHO Pa3BHBATHCS JIMIIb TOTJA, KOT/AA Pa3BUTHE aBTOMOOWIIS JTOWAET 110
¢msmyeckoro mpenena (puc. 14, Tperuii yposens). Eciau Obl ceromHs B pa3BUTHE, HAIIPUMEP 3IEKTPOMOOMIIA
Obuta BokeHa 1/100 yacTh cpeAcTB M yCHIIMH, KOTOPbIE BKIIQABIBAIOTCS B PAa3BUTHE aBTOMOOWIIS, 3JIEKTPOMO-
OmITb OBICTPO TOCTUT ObI TOUKKM O . HO 3TOro He Mpou30iaeT: aBTOMOOWIIB €IlIe MOXKET PA3BHUBATHCS MEXKY Iep-
BbIM M BTOPBIM YPOBHSIMH U OyZI€T pa3BUBaThCsl, XOTS MOJIB30BAHUE aBTOMOOWIIEM 3arpsi3HseT atMocdepy.

Wrak, nporuo3upyst pa3BUTHE TEXHUUECKOM CHCTEMbI Ha Ha4aJIbHOM 3Tare (10 TOYKH O ), HaJl0 OPUEHTUPO-
BaThCs HA COCTOSTHUE IPEALIECTBYIONEH TEXHHUECKONH CHCTEMBI.

2. TexHHuYeCKas CHCTEMa IPOIILIA TOYKY O , HO He jolwia A0 To4ku 3. B aToMm ciyuae mporHosupoBanue
COCTOHT B ONPENEIEHUH BTOPOTO M TPETEr0 YPOBHEN. B KkpaliHeM ciaydae JOCTATOYHO ONMPEAEIHUTH TONBKO Tpe-
THH YPOBEHB, IOTOMY YTO CYIIECTBYET OTYETIIMBO BBIpa)KCHHAs (XOTS M HE)XKeNaTeIbHas) TEHASHIUS K yMEHBIIIe-
HUIO PACCTOSIHUSI MEXK/Y BTOPBIM M TPETHHM YpOBHAMHE. Onpenenenne Gu3n4ecKux MpeseoB 00bIYHO HE BBI3bI-
BaeT 0COOBIX 3aTPYAHEHUI: OHU CBSI3aHBI C OOBEKTUBHBIMH H JISKAIIMMH Ha BUY (hakTopamu (Hanpumep, npod-
HOCTHBIE CBOIICTBa MaTepHaIOB, KAIOPUIHOCTh TOILUINBA, Pa3JInYHbIe Oaphephl - 3BYKOBOH, TEIUIOBOM H T. 11.).

3. TexHuyeckas cucTeMa npolnia Touky 3 (wim Y). B aToli cuTyaruu npor{o3 CBOAUTCS K OTHICKAHHIO HO-
BOW TEXHUYECKOI CHCTEMBI, K KOTOPOI JJOJKHA MepeiTn «acTtaderay.

B kaxxioMm U3 3THX cilydaeB n300peTaTesib MOXKET JeWCTBOBATh JBOSIKO. [Ipennonoxum, BeIICHUIOCH, YTO
TEXHUYECKasl CHCTEMA HE JIOIIa 0 TOUKH O. M300peraTens MOXKET 3aHATHCS YCOBEPIICHCTBOBAHIEM «HOBOPO-
JKICHHON)» TEXHUYECKOW CHCTEMBI. JTO CYIUT KpymHBIe m300pereHus: n3 Hosoit Mnen Hamo crnemats HoByro
Bems, a muist atoro HUnest (1300peTeHne IsToro ypoBHs) T0JDKHA 00pacTy H300peTEHUSIMH YETBEPTOTO M TPEThe-
ro ypoBHeil. Ho myTb 10 TOUKH O MOXKET OKa3aThCsl HOJITHM, AaXKe OYEHb JONTHM; 3TO, KaK MBI BUIENHN, 3aBUCHT
OT )HM3HEHHBIX PECYPCOB MPEALIECTBYIOMEH TEXHUUECKON cUCTEMBI. He MCKII0UeHO, 4TO CPOK OKHIAHUS Ipe-
BBICHT CPOK XM3HH. 3aTO M BO3MOXKHBIH BBIMTPBINI BEIUK: M300peTaTeNbCKas claBa JOCTACTCs MPEXIE BCETOo
TeM, KTO CclieJial IpakThyecku npuroaayto Hosyto Bemmp. O Tex, KTo BbIckazas (M agaxe 3anareHToBai) Hosyro
Wnero, BCMHOMUHAIOT MHOTO TO3KE.

Kaxkoit myts n30path - B3ThCA 3a co3ganue HoBoit Bemu unu 3aHAThCS HEOOIBIIMMH yCOBEPIIEHCTBOBA-
HUSIMH JPYTOH, YK€ TPH3HAHHON (TIPOIIE el TOuKy O) TeXHHIECKOW CHCTEMBI, T. €. YTO Jy4Ile - JKypaBilb B
HeOe WM CHHHUIIA B PYKE, - ATOT BOIIPOC BBIXOJUT 32 PAMKH TEOPHH PELIEHHs N300peTaTeNnbckux 3a1ad. Teopus
MOXET JIMLIb TPeOOBaTh, YTOOBI M300peTarTellb BUaeN 00€ BO3MOXXHOCTH M CO3HATENBHO BHIOMpall OJHY W3 HUX.
BeI60p e 3aBHCUT OT MEUPOBO33PEHHS, OT TOTO, YTO YEJIOBEK CUUTAET IS ce0s OoJiee IEeHHbIM.

[TpoGiiema BbIOOpaA OCTAETCS M B TOM Cilydyae, €ClIM TeXHHYECKas cucreMa OypHO Pa3BHBACTCSl HA y4acTKe
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oT O 10 (. i pa3sBUTHSA Ha 3TOM y4acTKE CHCTEME HYXKHBI MPEHMYIIECTBEHHO U300pETEeHHsI BTOPOTO YPOBHH,
HO B OousibiioM KosmuectBe. [1o4yTh rapaHTUPOBaHHBIM yCIeX, BO3MOXKHOCTB OBICTPO ITOJIYYUTHb JECATKH aB-
TOPCKUX CBHUJETENBCTB, CPABHUTENbHAS MPOCTOTA BHEAPEHMS - HEJETKO OTKAa3aThCsl OT BCETO 3TOTO0 M OTJATh
MperoYTeHne mpo3sbaromieil B HEM3BECTHOCTH CIEAYIOmel TexHuueckol cucrteme. Ho u 3xeck moau Hepeako
MOCTYNAIOT BOIIPEKU JKUTEHCKOMY <«GIpPaBOMY CMBICHTy». CIEIMaINCT 10 MapoBBIM TypOMHaM BIpYyr Opocaer
Bep 1 Bceenno nepexiiodaeTcesl Ha ra3oBble TypOHHBI, CYIECTBYIOIINE B BUE COMHUTENbHON M en. ..

Camoe 1nopasuTensHoe, 4To mpodiieMa BEIOOpa COXpaHseTcs U B TEX CIydasix, KOrja TeXHHUecKas CHcTeMa
CTayia 3aBEIOMO CTapoM M JlayKe IPSAXJIOi. 31ech ke HeT HUKAKON HaJeX/bl Ha CKOJIBbKO-HHOY/Ib 3aMETHBIH TBOP-
YECKHUH ycIiex: ycTapeBllasi CHCTeMa acCCUMUIIMPYET TOJBKO U300peTeHHs repBoro ypoBHs. Ho Beqb MOXHO Ha-
KOIHUTH COTHH aBTOPCKHUX CBUIETENBCTB U, TIIABHOE, CIIOKOIHO, 6€3 MyK TBOpYECTBa M MIPOYMX MEPEKUBAHUIL. .

Cro et Hazag MOABWINCH OapabaHHBIE ITeYH - HEOONMbIINe (HECKOIBKO METPOB) HWIMHAPHL, C OJHOM CTO-
POHBI B HHMX TIO/IaBaJIM CHIPhE, C APYrOH IUIM PACKAICHHBIC Ta3bl OT (OPCYHKH, I€4Yb MEJICHHO Bpallalach,
nepememuBas coipbe... COBpeMeHHas IIEMEHTHas Ie4b - TMraHTCKOe coopykeHue: anuHa ao 200-250 M, nua-
MeTp A0 5-7 M, B IpoeKTax cyneprurantsl JuHoi 10 350-400 M u auamerpom 8-9 M. Ilo rpomMagHOMY Bpararo-
HIEMYCsl TYHHEJIIO JIBMOKETCSl HeOOJIBIION pydeek 00KUraeMoro Chipbsi. UTOOBI nepenats 3TOMy py4eiKy Terio
OT TIOTOKA Ta30B, B MEYH BUCAT 1ienH, MHOTO 1enei -100, 150, 200 TouH... Uem Gonbiiie memnei, Tem JIydiie Ter-
Jonepenada, Ho TeM TsDKeNee Iedb, TeM OOJIbINe MbUIC0Opa30BaHKe, IOTOMY UTO IEMH Pa3phIXJISIOT ChIphe... 1
BOT HJET ITOTOK M300PETEHNUI Ha TEMY «TIOBECHM IIeTIH KaK-HHOYAb WHauey: a. ¢. 226 453 (omHM Lenu moaBere-
HBI K Apyrum), a. c. Ne 187 606 (mern pasBerieHs! Haroo0ue nayTuHsl), a. ¢. Ne 260 483 (cHoBa mayTrHa, HO
JIPYroro pucyHka), a. c. Ne 266 484 (npyroit pucyHok nayrussl), a. ¢ Ne 310 095 (eme ogna nayrtuHa), a. c. Ne
339 743 (3BeHO LleNH UMEET HE BE (OKEJIE3KU», & TPU - 00bEMHBIN «OYyOIHKY).

Memns nHTEpecoBaa ICUXOJIOTHS CIEIHUAINCTOB, ACTAIONINX Takue u300peTeHns. ONUH U3 HUX B OTBET HA
MOU PaccIpockl ckazar: «Buante iu, st paboTaro B HHCTUTYTE, y HHCTUTYTA €CTh IUIAH, y OTAENA TOXE IUIaH, Uy
Moeil rpymmnsl miaH. HukTo He 3anumier B IUIaH: K TAKOMY-TO YMCIY HAJI0 M300pECTH NMPUHIMIHAIGHO HOBBIH
Croco0 ToJTydeHus IIeMeHTa. B miiaH 3amichIBaloT: K TAKOMY-TO YHCITy pa3padoTaTh TaKOe-TO YCOBEPIICHCTBO-
BaHHE TAaKOro-To y3na...» S orBetun: «llnaH BeIMoMHATH Hano. Ho kTo MemaeT moMHMO IUIaHA UCKaTh YTO-TO
npuHIpnuansHo HoBoe?!" Hampumep, HuKTO He 3actaBisil A. I'. IlpecHsxoBa uzobperars cyano ¢ MI'J[-aBura-
TeneM...» Mol cobeceqHuK MmoKasl miedamu: «Bbl TOBOPUTE O TeX, KTO PUCKHYI - U Beiurpat. Ho Beap He Bee,
3amMaxuBaroIuecs Ha 00ibInoe, JoOUBarOTCs yernexa. Jla ¥ CKOIbKO JIET Hafo JKAaTh 3TOTO YCIeXa...»

B 3701 KHUTE S pemmI He TPUBOIUTH IPUMEPOB U3 CBOEH M300pETaTeIbCKON MPAKTUKHU: TEOpHUs M300peTa-
TEJILCTBA JIOJDKHA CTPOUTHCS HAa OOBEKTHBHBIX JaHHBIX, 8 HE Ha OTJIENBHBIX d1H30/1aX. Ho ouH npuMep 5 Bee ke
IIpUBETY.

B 1949 r. Ob11 00BSIBJICH BCECOIO3HBIN KOHKYPC Ha XOJIOAWIBHBIA KOCTIOM ISl TOpHOCHacaTesel. Y cloBus:
KOCTIOM JIOJDKEH 3alllMINaTh YeJIOBeKa B TeUCHHE JIBYX 4acoB Ipu BHemmHel temmeparype 100°C u oTHOCHTENb-
Ho#t BnaxHoctH 100 %, mpuyueM Bec KOCTIOMa HE JOJDKEH MpeBbimath § - 10 kr. 3agada cuuranach NPUHIUIHN-
IPHO HEpemnMon. Jlaske mpH MCIIOIB30BaHUHU CaMBIX CHJIBHBIX XJIaJareHTOB BEC KOCTIOMa Hoiydascs OoJblie
20 xr. Ha uenoBeka JOMyCTUMO «HAaBbIOUUBATH» Ipy3 B 28-30 Kr, HO rOpHOCHACATEND YXKE HECET JbIXaTEIbHBIN
npu6op (12 xr) u uacrpymeHTsl (7 Kr).

MoxHO OBIIO IPUHATH 33Jauy TakK, KaK ee IOCTaBUIM OpraHU3aTOPHI KOHKypCa: B KOHIIE KOHIIOB, €CJIU Clie-
JIaTh KOCTIOM C HEOOJNBIIMM 3aIlacoM JIbJIa M OTPakarollel MOBEPXHOCTHIO, HETPYAHO YIOXKUThCA B § Kr. KoHeu-
HO, 3aIIUIIATh TaKOH KOCTIOM OyzmeT MuHYT 15 - 20, He Oombme. Ho Bce-Taku 3T0 irydine, 4eM HHYEro... beut
JIPYToil IyTh: U3MEHHUM 3aJiady, CO3/1aANM HE XOJIOIMIBHBIA KOCTIOM, a APYTYI0 TEXHHYECKYIO CHCTEMY, ITOHAEM
B 00Xx071. DTOT myTh MBI (51 pabortan coBmecTHO ¢ P. b. Illanmpo) n BeiOpany.

3agadqy Mbl PELIMIN TaK: BEIOPOCHIIM AbIXaTeNIbHBIA NMPHOOp, BEIMIpainy 12 Kr, mpuIunocoBaiu ux k 10 kT,
OTIYIIEHHBIM Ha XOJOAWIBHBIA KOCTIOM, paCCUMTAJIM ra30TeIUIO3aUTHBII ckadaHap, paboTaloIui Ha eTMHOM
XOJIOAWIBHOM BEIECTBE: KUIKUI KHCIOPOA HCHapsAeTCs U HarpeBaeTcs, MOTIoIas Temjo, a OTOM HIET Ha JIbI-
xaane. [Toaydnimm orpoMHBIN 3amac XOJOAUIBHON MOIIHOCTH (MOXHO, 9ac pabotats B eun npu 500°) u ynoo-
HYIO CXEMY JIbIXaHUSL.

Pesynprar: Tpu BapuanTa ckadanapa - TpH IPEMHUH Ha KOHKypce; depe3 20 siet Ha 0010xke xypHana «Co-
BeTckuil Coro3» ObLI IMOMEIIEH KPacOYHBbI CHUMOK: CBEPKAIOIIMI OTOJIECKaMH IIJIAMEHU IKCIIEPUMEHTaIbHBII
o0pa3zelr ra30TerIo3an|THOro ckadanapa. to yxe Obiia Bemis, 1 s paccMaTpuBail 3TOT CHUMOK, HUCKOJIBKO HE
J)aJest 0 ToM, uto 20 JIeT Ha3a MOKHO OBbLITO MONTH MO 6oJiee MPOCTOMY IMYTH...

ITYTH B OBXO/J

JpixarensHble npubops! cymmectBytoT 100 set. Bpsin n gaxke odeHb TalnaHTIMBBIA KOHCTPYKTOP CMOT ObI
YMEHBIINTH UX Bec (0e3 CHIKEeHU APYrux KadecTB) XoTs 061 Ha 0,5 - 1 xr. Ho MBI nepenu Kk Ipyroi TexHude-
CKOM cucrteme, B KOTOPOH JBIXAaTENBHBINA MPHOOP CTall TOJNBKO MOACHCTEMOM, U BRIMTpaIN 12 Kr; AbIXaHHE Te-
mepb 00eCreunBaIOCh TIOMYTHO C HOBOI TIaBHOH (yHKITMEH - 3ammToi oT Tema. Hago Opiio mpeomoneTs mcu-
XOJIOTHUECKHH Oaphep...

IoxoGHbie Gapbepbl BO3HUKAIOT, KOTIAa TEXHUYECKAs CUCTEMaA MEepexXOAnT TOUKy 3. Hen36e:HOCTh 3aMeHBbI
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CHUCTEMBI CTAHOBUTCA OquI/IJIHOI\/’I, HO MIPEACIT pa3BUTUA JlaHHOﬁ CHUCTEMbI BOCIIDpUHUMACTCA KaK INPEACIT Pa3BUTHUA
BooOmIE. [ MITHOTH3MPYET KaXyIascss HEBO3MOKHOCTb OTKa3aThCsl OT MPUBBIYHOIN TEXHUIECKON CHCTEMBI.

Hanpumep, B 30-e ToB! B pa3BUTHIX CTpaHax OBICTPO POCIO KOIMYECTBO KHHOTEATPOB Ha AYILY HACEICHUS.
Ho ka3aock COBEpIICHHO OYEBHIHBIM, YTO CITaj] HAYHETCS 3a0JIr0 J0 TOT0, KaK Ha KaKIOT0 YeJIOBeKa MpUIeT-
csl oiuH KuHo3aJl. Ha camoMm Jfiesie 3Toro He Npor301UI0: OSBUIIMCH TEJIEBU30PHI («KMHO3aJIbI HA OJTHOTO YeJIoBe-
Kay).

Crnenyetr oOpaTUTh BHUMaHUE Ha YPE3BBIYAHO BAXKHYIO OCOOEHHOCTh: TEIEBU30P - HE TOJIBKO KUHO, HO U
MMOKa3 COOBITHIA, TpUOYHA IS BRICTYIUICHHH, «Ta3eTa B KAPTHHKAX» U T. A. TelNeBUACHUE CTaN0 CIEAYIOMEH mo-
cJle KHHO «CTYIEHBKOW», BOOpaB ero B ceds B KadecTBE MOJCUCTEMBI. [IpocToe e nomamiHee KUHO (C KHHO-
MPOEKTOPOM) MOAJTMHHO MaCCOBOTO PaciipoOCTPaHEHHs! He MOJTYYHIIO U He JIOILIO IO TOYKH O.

Cucmema b npuxooum na cmeny cucmeme A, exuouas ee 6 kauvecmee 00HOU U3 NOOCUCHEM, - STOT TIPHEM
UCTIONB3YETCS] CHCTEMOH b5, 4TOOBI MPEOA0IeTh NaBsiiee JeHCTBUE CHCTEMBI A B OIOKHMpYIOIee BIHSIHUE HHEp-
IINH MHTEPECOB.

OcCTpOoyMHBIH CIIOCO0 MPEOI0ICHUS IPOTUBOPEUNS: CUCTEMa A COXpaHSETCs U HE COXPaHSETCS. ..

Ha cmeHy aBTOMOOMIIIO, BO3MOXKHO, MPHIET HE AIIEKTPOMOOWIIb, a CUCTEMa, KOTOpasi OyAeT BKJIOYarh aB-
TOMOOWIIH (MJIM 3KBUBAJICHTHOE €My TPAHCIIOPTHOE CPEACTBO) B KAYECTBE OJHOM M3 MOJCHCTEM.

JIxo00TBITHO, UTO B IPOTHO3MPOBAHNH 3TOT 3aKOH B CYIHOCTH €IIle He 0CO3HaH. PaccMaTpuBas, HanpuMep,
KPHBYIO POCTa BBIIYCKA OBITOBBIX XOJOAMIGHUKOB, TIPOTHO3HUCTHI PACCYKAAIOT O TOM, YTO «JOJDKHO HACTYIUTD
HaCBIIIEHUE» U YTO «HE MOXET ObITh 10 XONOIMIBHUKOB HA OJJHOTO YelloBeKa». Ha caMoMm jene XomoauiIbHUKH
OynyT u He OyAyT - OHM BOMIYT B KAaueCTBE IOJICHCTEMBI B O0Jiee YHUBEPCAIBHYIO TEXHUYECKYIO CUCTEMY (arpe-
Tar, SIBJSIOMMNACS KOHIUIIMOHEPOM BO3/1yXa, XOJOAMIBHUKOM, IUIUTOM H T. /I.): B IEpecYeTe Ha YCJIOBHBIE YCIIy-
T'H 3TO ¥ cocTaBUT 10 XOIOIMIFHIKOB Ha OJTHOTO YEJIOBEKA...

3akoH «TexHnYecKas CHCTEMa TOJHUMAETCS HAa KAUeCTBEHHO HOBBIH YPOBEHbB, CTAHOBSICH MOICHUCTEMOI 60-
Jee oOmIIel CHCTEMbI», YpE3BbIYaHO BaXKEH Ul MOHUMAHH MEXAaHHKH Pa3BUTHUS TEXHUYECKHX cHCTEM. UTOObI
MIPaBMJIBHO NPUMEHATH 3TOT 3aKOH IIPU MPOTHO3MPOBAHUH Pa3BUTHs TEXHHUYECKUX CHCTEM, HYXXHO TBEpAO IIO-
MHHTB, YTO Pa3BUTHE HEOJOIMMO: TEXHUUYECKasi CUCTeMa OyleT pa3BUBATHCS, HECMOTPS Ha BCE «HEBO3MOXKHOY,
HO B JIpyroM (Ioadyac Hey3HaBaeMOM) OOJIMKe (CTaB MOACHCTEMOM APYTOl CUCTEMBI).

3}16CL YJacToO MPUXOJUTCA BCTPEUYATHCA C CUJIBHBIMU IICUXOJIOTHYCCKUMU 6ap1>epaMI/I.

Ha omHOM M3 ceMHHApOB IO TEOPHH PEIICHUS N300PETaTeNbCKUX 33/1a4 CIYyIIATeIsIM ObUIO JaHO JAOMAIll-
Hee 3aJaHue: CIIPOTHO3UPOBATH (pasyMeeTcs, B CaMbIX OOIINX YepTax) JajbHEHIIee pa3BUTHE TaHKEPHOTO (hro-
Ta, KpUBas Pa3BUTHs KOTOPOro (POCT CYMMApHOTr0 TOHHaXKa) HBIHE HAXOIMTCS TAE-TO MEXIY TOYKaMH [3 H Y.
[MpenBapuTenpHO OBUIO pacckazaHO (XOTS CIENUANbHO 03 IMOTYEepPKUBAHMs) O 3aKOHE «HATH BBEPX, CTAHOBSICH
nozicucteMoit». OHaKoO B IOMAIIHUX PadOTaXx HUKTO HE MCHOJB30BaJ 3TOT 3aKOH. | MIMHOTH3HpYOLIee AeiCTBIE
«OYEBHIHOCTH» OKa3aJl0Ch CIHIIKOM CHUJIBHBIM: BCE PAOOTHI HCXOIMIHM U3 TOTO, YTO HBIHEIIHUE BBICOKUE TEMIIBI
pocTa o0ImIero TOHHa)ka TaHKEPHOTO (hI0Ta HE MOTYT COXPAHUTHCS moiroe Bpems. CoxpaHEHHE 3THX TEMIIOB
npuBeio Obl K ToMy, uto uepe3 20-30 yer TaHkepoB OBUIO OBI OOJBIIE, YeM BCeX KopaOiiel (BKItoYasi TAHKEPHI)
BMECTE B3SITHIX. A 3TO HEBO3MOXHO: YaCTh HE MOXKET OBITH OOJIBIIIE LIENOTO...

Hcxons U3 5TOH «OUEBHJHOCTH» U BEJIOCHh MPOTHO3UPOBaHKE. BhIIBUTANNCE MieH THIIA «TaHKEPOB OyAeT
MaJio, HO OHH OyIyT OBICTPOXOJHBIMUY, «CHU3UTCS OTPEOHOCTh B HE(YTH», KBMECTO TAaHKEPOB OyIyT HedTenpo-
BOJIBI» U T. I.

I'maBHOE MpeMMyIIECTBO TaHKEPA - JEHIEBU3HA TepeBO30K. [loaTOMy TaHKEpy HE Hy>KHa OBICTPOXOIHOCTB,
32 KOTOPYIO IPUXOJHUTCS pacIuIauiBaThCs MOBBIIICHHEM CTOMMOCTHU NepeBOo30K. Henmb3st oxuaars B Omrpkaiime
JIECATHIIETHS U cllajia cupoca Ha HedTh. Yike JaBHO HedTh HE TOJIBKO TOIUIMBO, HO W CHIPbE ISl XMMHUYECKOM
MIPOMBIIICHHOCTH. HeT HuKakux OCHOBaHM CUMTaTh, YTO TPAaHCOKEaHCKHE He(TerpoBOAbI (eciau Obl MX yna-
JIOCh TIOCTPOMUTH) OKa3alnCh Obl HajIe)KHEe 1 Oe30IacHee TAHKEPOB: OIIBIT ITOKA CBUAETEIBCTBYET 00 00paTHOM.
B 1974 r., nanpumep, npopsacs moaBoAHEIN HedTenpoBo ¢pupmsl «lllemm». 3a CyTKH MOBEpXHOCTH PEKH ObLIa
MTOKpHITAa HEPTHIO Ha paccTostHUN 0KoJo 140 kM. B 90 kM oT MecTa aBapuu OBLIO 3aMEYEHO MHOXKECTBO ITOTHO-
KX OT He()TH BOAOIIIABAIOIINX TITHII.

«TaHKepoB OKHO OBITH MHOTO M TAHKEPOB JJOJDKHO OBITH Majio», - Mbl IMEEM JIEJI0 C IPOTHBOPEYNEM, U
HEIb3s1 pacCMaTpHUBaTh TOJIBKO OJIHY €T0 MOJOBHHY («TaHKEPOB JOJDKHO OBITH Majlo, TO3TOMY MX BBITECHAT Hed-
TENpoBO/IbI»). [IpaBuiIbHOE pellieHne BCEria YA0BIETBOPSIET 00EUM YacTsIM POTHBOPEUHSL.

«MHOrO» B TIpeJielie 03HAYAET «BECH (PIIOT», a «MaJIo» - «HU OJHOTO Kopabis». Beck 1ot 1 HU OHOTO KO-
pabms..., T. €. Becb (IIOT MPH HEOOXOIMMOCTH IOJDKEH YMETh MPEBpamaThcs B TaHKEPHBIN (He(QTEBO3HEIN) H
CHOBa CTAHOBHUTBHCSI HETAHKEPHBIM. JTO CHUMAeT NPOTHBOpeune. [ 3TO COOTBETCTBYET 3aKOHY «pa3BHBATHCH,
CTaHOBSICH MOJICUCTEMOIN».

TexHU4ecKH ecTh HECKOJBKO ITyTeH CO3JaHusi «MHoroueneBoroy ¢iuora. OIUH U3 MyTeH - MOCTpoiiKa co-
CTaBHBIX CYJIOB, B KOTOPBIX MaJIeHbKasl JIBUTaTENbHAsl CEKIHsl (<VIOKOMOTHBY) IIPUCOEIUHSETCS K OOJbILION Tpy-
30BOM yacT («cocTaBy). [ py30BBIX "yacTelr MOXKET OBITh OOJbIIE, YeM ABHIATENbHBIX CEKIMi (BarOHOB OOJIBIIIE,
YeM JIOKOMOTHBOB): OCYIIECTBUTCS Ka3aBIIascsl HEBEPOATHOM CUTYalHsl «TaHKEPOB OOJIBIIIE, Y€M BCETO (HII0Ta.

Bo3moxkeH u Ipyroii myTh: MOCTpoiika Kopabiel, CHOCOOHBIX MEPEeBO3UTH JIIOOBIE TPY3bl B CTaHAAPTHBIX
eMKOCTX. BoT o1HO 13 MHOTHX coobmennii: «HopBexxckum nHxeHnepom B. @oHenannom rnojana 3asiBKa Ha Iia-
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TEHTOBAaHUE HOBOM CXEMBI CyaHa Jid EPEBO3KU HAJIMBHBIX I'PY30B, KOTOPBIC IMOMECIIAIOTCA B HUJIMHAPHUYICCKHUX
emMKocTsx Oompmioit BMectuMocTH (5000 kybomerpoB). CIpoeKTHPOBAaHHOE IO ATOHM cXeMe CyAHO HAallOMHHAET
110 apXUTEKTYPHOMY THUILy TaHKEP M MMEET B KOpMe OOJbIINE BOJOHETIPOHHUIIAEMBIC BOPOTA VIS 3aTPY3KH €MKO-
crei» («Mopckoit hiot», 1974, Ne 12, ¢. 52). B eMKOCTSIX MOXeET OBITh JIt00ast )KUAKOCTh HIIH JIFO00H CHITyduit
rpy3: TaHKepa (He)TeB0o3a) HET U OH €CTb...

ITonyuuB 3amauy, n3o06peTarenb JODKEH ONPEAEINTD, CISAYyeT JIU peliaTh JaHHYIO 3aauy WIK HaJ0 UATH B
o0xo (uraru 1.1 - 1.3 8 APU3-77). Kputepuu 31ech IBOSKOTO pojia: 00bEKTUBHBIC (MCCIICIOBAHUE «OKM3HEHHON
KPHUBOI» CHCTEMBI) ¥ CYOBEKTHBHBIE (JIMYHASI yCTAaHOBKA Ha «OOJIBIIOE» WM «Majtoe» u3obperenue). [Ipaktude-
CKH ITpH TTONCKE 0OXOAHBIX IyTell yI0OHO NMONB30BAThCS cucmemHulm onepamopom (ar 1.2).

CMBICIT CHCTEMHOTO OTIepaTopa B TOM, YTO 33/1ady U3MEHSIOT IEPEBOIOM B HAJICHCTEMY HIIH IIOACUCTEMY, a
Ha Ka)XJJOM U3 YPOBHEH - IEpEeBOJIOM B aHTH33/1a4y, 00paTHYIO JaHHOH 3aja4ye. Bo3pMem, Harpumep, 3anady 29 -
00 yBENIMUEHUH MPOU3BOAUTEIBHOCTH MPU MOATOTOBKE PUCYHKOB JUIA MyNbThuiIbMa. CHCTEMON O YCIOBUSIM
3aaudl SIBISETCA PUCYHOK (MM cepHsl pHCyHKOB). Ha ypoBHe cHCTeMBI 3ajada 3BYYHT Tak: Kak ObIcTpee
nepeiiTu ot pucynka 4 x pucynky 5? Ha ypoBHe moACHCTEMBI 3aada KOPEHHBIM 00pa3oM MEHSETCA: eCTh Ja-
CTHIIa BEUIECTBA (Kamenbka KPacKH), «KyCOYEK» IITPHXa, HAHECEHHOTO KapaH/AAIOM, CIOBOM, KaKOe-TO He-
00JIBIIIOE KOJIMYECTBO BEIIECTBA, M3 KOTOPOTO 00pa3oBaH PUCYHOK; KaK yINpPaBISTh EPEMEIIEHIEM 3TOTO Bellle-
crBa? B Takoli mocTaHOBKE 3ajjaya peraercst O4eHb JIETKo. Y Hac yke Oblia 3aj1adya 3 ¢ rnepeMelieHleM KyCcKOB
KOpbI; HA10 I[O6aBI/ITb B BCHICCTBO (beppOMaFHHTHbIﬁ TMOPOIIOK M UCIOJB30BaTh JJId NEPEMEIICHNUA MarHUTHOC
mojie. He prcoBaTh Kaxplil pa3 HOBOE MMOJIOKCHUE JIMHUH, a IEPEMEIATh OJHY U TY XKe JHHUI0, MeHsI ee (op-
My: «Croco0 BOCTIPOM3BENCHMS CHUTy3Ta I ChEMKH MYyJIbTHIUIMKAIHMOHHBIX (DMIIBMOB, OTIMYAIOIIMIICA TEM,
YTO C HENbI0 CHIKEHMS TPYJOEMKOCTH ITPOIecca KOHTYp 00beKTa 00pa3yloT MOCPEACTBOM HaJI0XKEHHS Ha Mar-
HHUTHYIO ITaHEJIb HAIIOJIHEHHOTO ()eppOMarHUTHBIM IOPOIIKOM IIHYpPa, & U3MEHEHHE CHITYITa IPH TIepEMENICHUH
00beKTa OTHOCHTEJILHO TOYKH 3PEHUS MTOIYy4YaroT IyTEeM Mepe/IBMKEHHUS IHYypa 1o maHenm» (a. c. Ne 234862).

H3MeHsaTh nosnoxeHne U GopMy LEJoro U300pakeHHs TPYAHO; MBICIb OyKBaJIBHO IIENIEHEeT Hepe]] TaKon
3amaueil. I3MeHATh MOJI0KEeHNE YaCTHIIBI BEIECTBA JIETKO, TeM OoJiee, YTO 3TO Y)Ke BCTPEdaIoch B APYTUX 3a/1a-
yax. bapbep UMCTO NCUXOJOTMYECKU, HO YpE3BbIYaliHOE BBICOKMA.., €CIIM HE UCIOJIb30BaTh CUCTEMHBIN Omepa-
TOP.

OueHb MHTEpECHBIE TpaHCPOPMAIUU HMPOUCXOJAT ¢ 3amadell 29 mpu mepexoje Ha ypOBEHb HaICHCTEMBI
(PHCYHOK - TOJIBKO YacTh OOJiee CIIOMHOW CHCTEMBI, BKIIIOUAIONIEH TaKkKe KUHOAIIApaT U CPEJICTBA OCBEILCHNUS;
MOXHO JIM CZIeIaTh MYJIbTQHIbM, CHUMAs, HalIpUMep, HEMOABHKHYIO KYKITy M JOOMBAsCh JMHAMUKHU TOJBKO 32
CYeT AMHAMHYHOI'O MCIIOJIb30BaHUs KHHOKaMephl 1 cBeTa?). He MeHee HHTEepeCHB! TpaHCPOPMAITUH 3a1a4d B aH-
Tu3agady. B 3amade 29 (Ha ypoBHE cuCTeMBI) TpeOyeTcsi HAHOCUTH YepHBIE IMHAN Ha OeTbIil POH, B aHTH3a1ade -
yOHpaTh JIMIIHEE CO CIUIOMIHOTO YepHOTo (pOHA, OCTABIIASA TOJIBKO HYXKHBIC JINHAM. .

CucTeMHBIH omepaTop He IperHa3HaueH Il pelIeHus 3a/1ad, XOTs. HHOTr/Aa TpaHcdopMarust 3a1adn aBTo-
MaTHYeCKH BeJIET K pelieHuto. HazHaueHne cucreMHOro orneparopa - IoMoub B BEIOOpe 00X0JHOM 3a/1a4u, KOTO-
pas 3areM gospkHa pemathes mo APU3 ¢ mara 1,4 u nanee. Kak u onepatop PBC, cuctemHslIif oneparop - Moni-
HBIA HHCTPYMEHT I TPEHUPOBKH BOOOPaKEHUSL.

3AKOHBI PAZBUTHUSA CUCTEM

3aKOH «pa3BUBATHCS, CTAHOBSICH MOJICHUCTEMOI», MO-BHIUMOMY, UMEET (PYHIAMECHTAILHOE 3HAYCHUEC HE
TOJIBKO B TCXHUKE, HO U B pPa3BUTUU J'IIO6I)IX O6'I)CKTOB - OT J3JIEMCHTAPHBIX YacCTHUIl 0 raJlaKTHK. OJIHaKO 3TO
TOJIBKO OJIMH U3 3aKOHOB, 3HAHHE KOTOPHIX HEOOXOAMMO U300peTaTerio.

3aKOHBI Pa3BUTHA TEXHUYECKUX CHCTEM MOXKHO Pa3[IeNUTh Ha TPH TPYHIBL: «CTATHKY», «KHHEMATHUKY» U
«IMHAMUKY». HagHeM co «CTaTHKM» - 3aKOHOB, KOTOPBIC ONPEICIIIOT HAYalo )KU3HA TEXHHICCKUX CUCTEM.

Jlrobast TexHUYECKash CHCTEMa BO3HHKACT B PE3yNbTaTe CHHTE3a B CAMHOC IIeTIO¢ OTICIBHBIX dacTei. He
BCsIKOE OOBEMHEHUE YacTel 1aeT KHU3HECTIocoOHyr0 cucteMy. CyIIecTBYIOT MO KpaiiHel Mepe Tpu 3aKOHa, BbI-
MOJIHEHHE KOTOPBIX HEOOXOANMO JUIs TOTO, YTOOBI CUCTEMA OKa3alach XKH3HECTIOCOOHOIA.

1. 3aKkoH MOJHOTHI YacTell cHCTEeMbI

Heobxooumvim ycnosuem npuHyunuanvbHou JHCUSHECHOCOOHOCMU MEXHUYEeCKOU CUCMeMbl SGISemcs Ha-
Jqudue U MUHUMANbHASL pAOOMOCNOCOOHOCb OCHOBHBIX YACMell CUCEeMDbL.

Kaxxmast TexHmgeckas cucremMa JI0JDKHA BKITIOYATh YeThIPE OCHOBHBIC YacTH: JBUTATeNb, TPAHCMHUCCHUIO, pa-
Ooumii opraH u opraf ynpasieHus. CMBICK 3aKoHa | 3aKiIFOUaeTcs B TOM, UTO JUISI CHHTE3a TEXHUYECKOW CHCTe-
MBI HEOOXOAMMO HATHYHME 3THUX YETHIPEX YacTeH M MX MIUHUMAIIbHAs IIPUTOTHOCTH K BHITONHEHUIO (PYHKIUN CH-
cTeMBbl, MO0 cama 1o cebe paboToCIIocOOHAasT YacTh CHCTEMBI MOXKET OKa3aThCcs HepaboTOCIOCOOHOH B cocTaBe
TOW WM WHON TEXHUYECKOHW cucteMbl. Hampumep, nBUTaTENh BHYTPEHHEIO CropaHus, cam mo cede paboro-
CIOCOOHBIM, OKa3bIBAETCsI HEPAOOTOCIOCOOHBIM, €CIHM €ro MCIOJIb30BaTh B KaYeCTBE MOJBOIAHOTO JBHUIATEIIs
MOJABOIHOMN JIOJIKH.

3akoH | MOXKHO TTOSICHUTH TaK: TEXHUYECKasi CUCTEMa JKU3HECTIOCOOHA B TOM CITyJae, €CII BCE €€ YacTH He
HUMEIOT «TBOCK», MIPHIEM «OIICHKID) CTaBATCS 110 Ka4eCTBY paOOTHI JaHHOH YaCTH B cocTaBe cucTeMbl. Eciu xots
OBl OJTHAa W3 YacTeil OICHEHA «IBOWKOIN», CHCTEMa HEXKU3HECIIOCOOHA HaXe MPH HATMYHU «ISTEPOK» y JPYTHX
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qyacTel. AHAJIOTMYHBIN 3aKOH ITPUMEHHUTENHHO K OMOJIOTHYECKUM cucTeMaM Obul chopmynupoBan JInbuxom ere
B CepeIrHE MPOIUIOro BeKa («3aKOH MHHUMYMa).

W3 3akoHa | BEITEKaeT OYEHb BA)KHOE VIS NMPAKTHKH CICICTBUE. Umobbl mexunuueckas cucmema Owiia
YNpagsemo, Heobxooumo, umobvl xoms Obl 00HA ee Yacmyv ObLIa YNPABIAeMOl.

«BBITh yIIpaBIIsIeMOI» - 3HAYUT MEHATH CBOWCTBA TaK, KaK 3TO HAJI0 TOMY, KTO yIPaBJIsiET.

3HaHMe ITOro CJICACTBUA MO3BOJIACT JIYUYLIC MOHUMATh CYThb MHOI'MX 3a/la4d U IMPaBUJIbHEC OLICHMUBATH IOJIY-
4YeHHbIe pemieHus. Bo3sMeM, Hampumep, 3amady 37 (3amaiika amiyn). JlaHa cuctema M3 JBYX HEYIPaBIsIEMbIX
JacTel: aMITyJibl BOOOIE HEYIPABISIEMBl - X XapaKTEPUCTHKU HEJNb3sl (HEBBITOJHO) MEHATb, a TOPEJIKU IIII0XO
YIIPaBJIAEMBI 110 YCIOBUSIM 331a4H. SICHO, 9TO pelIeHne 3a1aui OyAeT COCTOATh BO BBEJCHUH B CHCTEMY €IIE O1-
HOM YacTy (BETOJbHBIA aHaJIHM3 cpa3y MOACKA3bIBACT: 3TO BEIECTBO, a HE TI0JIE, KaK, HAalpuMep, B 3agade 34 00
okpacke nuuHapoB). Kakoe BemecTBo (ras, >KHUIKOCTb, TBEPAOE TEJIO) HE ITyCTUT OTOHb Ty/Ja, Ky/la OH He J0JI-
’KEH MPOMTH, U NPU STOM He Oy/eT Memarh yCTaHOBKe ammyii? ['a3 u TBeplioe Teno OTHaNaroT, OCTAETCS KU
KOCTb, BOoaa. ITocTaBum aMITyJIbl B BOAY TakK, 4TOOBI Haq BO}IOI?I MMOJHUMAINCH TOJIBKO KOHYMKHW KAITUJIJIAPOB (a. C.
Ne 264 619). Cuctema mpuoOpeTaeT yupaBIsieMOCTb: MOYKHO MEHSTH YPOBEHB BOJBI - 3TO 00ECIIEUNUT H3MECHEHHE
TPaHUIIBI MEXIY TOpsIUeH U XOJIOAHON 30HaMH. MOKHO MEHSTh TEMIIEpaTypy BOABI - 3TO TapaHTHPYET yCTO4n-
BOCTh CHCTEMBI B IIpoliecce paboTHI.

2. 3aKO0H «9HePreTHYecKoii MPOBOAMMOCTH» CHCTEMbI

Heobxooumvim ycrosuem npuHyunuaibHol JICu3HeCnoCcOOHOCMY MEXHUYeCKOU CUcmembl A6IAeMcs CKEO3-
HOU NPOX00 dHEpeUL NO 8CeM YACMAM CUCHIEMDbL.

JIrobast TexHUYECKask CHCTEeMa sIBJIsIeTCsl MpeodpaszoBareneM sHeprun. OTcioaa oueBUiHas HE0OOXOIMMOCTh
nepeiaud SHEPTUH OT JIBUraTels Yepe3 TPAHCMUCCHIO K paboyeMy OpraHy.

[lepenada sHEpruM OT OAHOM YaCTH CHCTEMBI K APYTroil MOXKET OBITH BEUIECTBEHHOM (HAIlpUMep, BaJl, IIe-
CTepHH, PHIYATH | T. J.), TIOJIEBOH (HAIIpHMep, MarHUTHOE TI0JIe) M BEIIECTBEHHO-TIONIEBOH (HAaIIpuMep, Teperada
SHEPTHH IIOTOKOM 3apsDKEHHBIX YacTHIl). MHOTHe N300peTaTenbCcKUe 3a1a41 CBOAATCS K HOAOOPY TOTO MITH HHO-
ro BHJa Iepe- Aa4u, Hauboiee 3QPEeKTHBHOrO B 33/IaHHBIX YCIOBHAX. TakoBa 3ajmada 53 o HarpeBe BellecTBa
BHYTPH Bpamaomnieiicst ueHTpudyru. BHe nentpudyru sneprus ects. MiMeercst 1 «1oTpeOUTENb», OH HAXOUTCS
BHYTpH eHTpu(yru. CyTh 3a/1audl - B CO3/IaHUU «OHEPreTHYECKOro MocTay. Takoro poaa «MOCTb» MOTYT ObITh
OJTHOPOJHBIMU U HEOTHOPOAHBIMU. Eciii BUZ 3HEpTHM MEHSIETCSI IIPU TIEPEXO0/ie OT OJHOM YacTH CUCTEMBI K JIpy-
TOI1 - 3TO HEOAHOPOIHBIN «MOCT». B M300peTaTenbCckux 3a1a4ax Jamie BCEro MPUXOIUTCSI HIMETh JEI0 HMEHHO C
TakuMu MocTamu. Tak, B 3amade 53 o HarpeBe BemlecTBa B LEHTPU(YTe BHITOJHO MMETh IEKTPOMAarHUTHYIO
SHEPryIo (ee Iepeaadya He MEUIaeT BPAIIEHHIO LEHTPU(YTH), a BHYTPU LUEHTPU(DYTH HY)KHA SHEPIUs TEIJIOBast.
Ocoboe 3Ha4eHre UMEIOT YPQEKTHI U SBICHHUS, TTIO3BOJISIONINE YIPABISATh SHEPTUel Ha BBIXOJE U3 OJHOU 4acTh
CHUCTEMBI WJIM Ha BXOJIC B APYIYIO ¢ 4acTh. B 3amaue 53 HarpeB MokeT ObITh 0OecIieueH, eciu HeHTpudyra Ha-
XOAUTCS B MarHUTHOM TI0JI€, @ BHYTPH LEHTPU(YTH pa3MeIleH, Harpumep, IUcK u3 ¢peppomaraeTuka. OmgHako
10 YCIIOBHSIM 33/1aul TpeOyeTcs He MPOCTO HAarpeBaTh BEIIECTBO BHYTPH ILEHTPH(YTH, a MOAJEPKUBATEH MOCTO-
SIHHYIO Temneparypy okono 250°C. Kak 061 HM MeHsICS 0TOOp PHEPrHH, TEMIIEpaTypa JUCKa JOJDKHA OBITh I10-
CTOSIHHOH. DT0 obecnieunBaeTcs MoAaueii «M30BITOYHOTO» IOJIsl, U3 KOTOPOro AMCK OTOMpaeT SHEepruio, J0cTa-
TOYHYyI0 Jist HarpeBa g0 250°C, mocie 4Yero BEIIECTBO JNCKA «CaMOOTKIIOYAaeTCs» (Tepexo]l yepe3 TOUKY
Kropn). [1pu noHMKeHNH TeMIiepaTypbl IPOUCXOAUT «CAMOBKITIOUEHHE) JTUCKA.

BaxHoe 3HauCHUE UMEET CIIEACTBHE U3 3aKOHA 2.

Ymobwr yacms mexuHuueckol cucmemvl ObLIA YRPAGIAEMOU, HEOOXO0UMO 0Decneyums IHePemuiecKyio
NPOBOOUMOCHTL MEAHCOY IMOU YACMbBIO U OP2AHAMYU YIPABTIEHUSL.

B 3amauax Ha n3MepeHne U 0OHapYKEHHUE MOXKHO TOBOPUTH 00 MH(MOPMAIIMOHHON MPOBOJNMOCTH, HO OHA
94acTO CBOJMTCS K HEPIeTUUYCCKOM, TONBKO cllaboiil. [[puMepoM MOXKET CIIYyKHUTh pelieHue 3anaun 8§ 00 usmepe-
HHUM AMameTpa HUIM(OBAILHOTO Kpyra, pabdoTalolIero BHyTpU LWIMHAPA. PemieHue 3anauun o0jeryaercs, eciu
paccMmarpuBaTh He MH()OPMALMOHHYIO, @ SHEPTETUIECKYIO IPOBOJMMOCTh. Torna Juis peleHUs 3a/1aqd HyXKHO
MPEXE BCETO OTBETHTH HA JBA BONPOCA: B KAKOM BHJE MPOIIE BCETO MOABECTH SHEPTHIO K KPYr'y M B KaKOM
BH/IE TIPOIIIE BCETO BBIBECTH SHEPTUIO CKBO3b CTEHKH Kpyra (WiH 1o Bairy)? OTBEeT OYeBHICH: B BUIE JICKTpHUE-
CKOTO TOKa. JTO elle He OKOHYa- TeJIbHOE PELIeHHE, HO yXKE C/IeNIaH IIar K IPaBHIbHOMY OTBETY.

3. 3aKo0H cor1acoBaHNs PUTMHKH 4YacTeil CHCTeMbI

Heobxooumvim yciosuem npuHyunuaibHol JCU3HeCnoCOOHOCMYU MEeXHUYeCKOl CUCMeMbl ABNAeMCs Co2la-
cosanue pummuKy (Lacmomsi Ko1ebanull, NepUOOUUHOCIU) 6cex yacmeti CUCIEMb.

[Ipumeps! K 5TOMY 3aKOHY ITPUBEIEHHI B TIL. 1.

K «xrHeMaTHKe» OTHOCSATCS 3aKOHBI, ONPEAENSIONINE Pa3BUTHE TEXHUIECKHX CHCTEM HE3aBHCUMO OT KOH-
KPETHBIX TEXHUUECKUX M (PU3NUECKUX (haKTOPOB, OO0YCIOBIUBAIONINX 3TO PA3BUTHE.

4. 3aK0H yBeJIMYeHHs CTeNeHH HAeaTbHOCTH CHCTeMbI

Pazsumue scex cucmem uoem 6 HanpasneHu yeenuyerus cmenenu u0eairbHoCmu.

WneanbHasi TEXHUUECKAsE CHCTEMA - 3TO CUCTEMa, BeC, 00BbEM H IUIOLIAJb KOTOPOW CTPEMSITCS K HYJIIO, XOTS
€€ CITOCOOHOCTh BBITIONHATH pabOTy MPH dTOM HE yYMeHbIaeTcsi. iHade roBops, uaeagbHasi CHCTEMa - 3TO KOT/Ia
CHCTEMBI HET, a GYHKIHUS €€ COXPAHAETCS U BBIITOIHACTCS.

HecMoTpst Ha 09€BUAHOCTD MOHSATHS @I/laIbHAS TEXHUUYECKAsl CHCTEMa, CYIIECTBYET ONpe/IeIICHHBIH Ma-
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pasioKC: peabHBIE CHCTEMbI CTAHOBATCS Bee OoJiee KPyITHOPa3sMEPHBIMH U TSDKENNBIMU. Y BETHYMBAIOTCS pa3Mephl
U BEC CaMOJIETOB, TAHKEPOB, aBTOMOOwWIei u T. A. [lapamokc 3TOT 0OBSICHAETCS TEM, YTO BEICBOOOXKICHHBIE TIPH
COBEPIICHCTBOBAHNH CHCTEMBI PE3€PBBI HAIIPABIIAIOTCS Ha YBEJIMUCHNE €€ pa3MEPOB U, TIIaBHOE, MOBBILICHHE Pa-
6ounx mapamerpos. I[lepBbie aBTOMOOMIN MMeNH CKOpocTh 15--20 kM/4. Ecnir OBI 3Ta CKOPOCTH HE yBEJIMYMBa-
J1ach, IOCTEIEHHO MOSBUIIUCH OBl aBTOMOOWIIN, HAMHOTO OoJiee JISTKUEe ¥ KOMIIAKTHBIE C TOH jK€ IPOYHOCTBIO U
koMmpopTadenpHocThI0. OTHAKO KaXK0€ YCOBEPLICHCTBOBAHUE B aBTOMOOMIIE (MCIIOJIb30BaHHE 00JIee MPOUHBIX
MaTepHaJoB, MOBBIIICHHE K. J. A. IBUTATeNsd U T. J.) HAIPaBSUIOCh HA YBEJIHMUYEHHE CKOPOCTH aBTOMOOWIS U
TOTO, YTO «OOCIY)KHBAET» 3Ty CKOPOCTH (MOIHAs TOPMO3HAsl CHCTEMa, IIPOYHBIA Ky30B, yCHJICHHAs aMOpPTH3a-
1ust). UToOBI HArTISIHO YBUIETh BO3pACTaHHUE CTEICHH MICATFHOCTH aBTOMOOHIIS, HA/I0 CPAaBHUTH COBPEMEHHBII
aBTOMOOWIIb CO CTapbIM PEKOPJHBIM aBTOMOOMIIEM, IMEBIIUM TY K€ CKOPOCTb (Ha TOW )K€ TMCTaHINHN).

Buaumelit BropudHBIA 1porniecc (POCT CKOPOCTH, MOITHOCTEH, TOHHaXKa W T. JI.) MAacCKUpPYeT NEepBHYHBINA
IpoIiecC YBEIMUYCHUS CTETIEHU HIeabHOCTH TeXHUYecKoi cucteMbl. Ho mpu pentennu n3o0peraTenbckux 3a1a4
HEOO0XOIMMO OPHEHTHUPOBATHCS MUMEHHO HAa YBEIMYEHHE CTCICHU HJICATBHOCTH - 3TO HAACKHBIM KPUTECPHHA IS
KOPPEKTHPOBKH 3a[a4H 1 OLICHKH MTOJTyYCHHOTO OTBETA.

5. 3aKoH HEpABHOMEPHOCTH Pa3BHTHSI YACTell CHCTEMbI

Pazeumue wacmeii cucmembvl udem HepagHOMEpHO; YeM ClOJICHee CUCMeMd, meM HepasHoMepHee Pa3Gu-
mue ee wacmel.

HepaBHOMEpHOCTH pa3BUTHSI 4acTeil CUCTEMBI ABJIAETCS NPHYMHONW BO3HHUKHOBEHHS TEXHHYECKHX U (DU3M-
YEeCKUX MPOTHBOPEUHH W, CIEJOBATENbHO, N300peTaTeNbcKuX 3a1a4. Hanpumep, korga Havasics ObICTPBIA pOCT
TOHHaXKa TPY30BBIX CYJ0B, MOIITHOCTh JIBUTATeNeH OBICTPO YBEIMUMIIACh, @ CPEJCTBA TOPMOXKEHUS OCTAIUCH Oe3
n3MeHeHus. B pesynpraTe BO3HMKIA 3ahada: KakK 3aTOPMO3HTh, CKakeM, TaHKep BojousMerneHueMm 200 Tic.
TOHH. 3ajJja4ya 3Ta 10 CHX IOp He UMeeT A(P(PEKTUBHOIO PEIIECHHsI: OT Hadana TOPMOXKEHHUS O OIHONH OCTaHOBKU
KPYIIHBIE KOPAOJIH yCIIEBAIOT NPOUTH HECKOIBKO MUIb...

6. 3axoH nepexoaa B HAACUCTEMY

Hcuepnag 603modcHoCmu pazeumusl, Cucmema 6KI04Aemes 8 Ha0CUCmeMy 6 Kayecmee 0OHOU U3 yacmell;
npu smom oarvhelulee pazgumue uoem Ha ypoeHe HAOCUCHeMbl.

OO0 3TOM 3aKOHE MBI YK€ TOBOPHIIH.

Iepeiinem k «auHaMuke». OHA BKIIOYAET 3aKOHBI, OTPAKAIOIINE PA3BUTHE COBPEMEHHBIX TEXHHUECKNX CH-
CTEM I10J] AEHCTBIHEM KOHKPETHBIX TEXHHUYECKNX U (pru3nueckux (akTopoB. 3aKOHbBI «CTATUKW» U «KUHEMAaTHKID
YHHUBEPCAIbHBI - OHU CIIPABEJIUBBL BO BCE BPEMEHA U HE TOJIbKO MPUMEHUTEIbHO K TEXHUUECKHUM CUCTEMaM, HO
U K JI00BIM cucTeMaM BooOIe (OHONIOrHYeckuM | T. 11.). «/[MHaMuKa» oTpakaeT IJaBHblE TCHACHINHN Pa3BUTHUS
TEXHUYECKUX CHCTEM MMEHHO B HaIlIe BPEeMsl.

7. 3aKoH nepexoaa ¢ MAKPOYPOBHS HAa MUKPOYPOBEHb

Pazsumue pabouux opeanoe cucmemvl, udem CHA4AIA HA MAKPO-, 4 3AMeM HAd MUKPOYPOBHE.

B GonpIMHCTBE COBPEMEHHBIX TEXHHUECKHX CHCTEM PaOOYMMH OpTaHaMH SIBISIOTCS <OKETIE3KW», HallpH-
MEp BHHTHI CaMOJIETa, KOJIeca aBTOMOOMIIS, PE3Lbl TOKAPHOTO CTaHKa, KOBIII AKCKaBaTopa  T. A. Bo3MoxHO pas-
BUTHE TAaKUX pabOYMX OPraHOB B NpeJesiax MAaKPOYPOBHS: (CKEJIE3KM» OCTAIOTCS (CKENE3KaMM», HO CTAaHOBATCA
Gonee coBeprreHHbIMU. OTHaKO HEM30EKHO HAcTyIaeT MOMEHT, KOT/a JaJibHElIee pa3BUTHE Ha MaKpOypOBHE
OKa3bIBaeTCsl HEBO3MOXKHBIM. CHcTeMa, COXpaHsisl CBOIO (DYHKIMIO, IPUHLIUIIMAIIBHO IIepecTpanBaeTcs: ee pado-
YU OpraH HaYMHAeT JEeWCTBOBATh HA MUKPOYPOBHE. BMecCTO <wkene30k» padoTa OCYIECTBISETCS MOJIEKYIaMHy,
aTOMaMH, HOHaMH, JIEKTPOHAMH H T. [I.

Ilepexon ¢ Makpo- HA MHUKPOYPOBEHb - OJIHA M3 TTABHBIX (€CIM HE camasl TJIaBHas) TEHACHLUH Pa3BUTHSA
COBPEMCHHBIX TEXHUYECKHX CHcTeM. [1o3ToMy mpu 0OydeHHH PEIICHHIO H300pETaTeNbCKUX 3a4ad 0coboe BHHU-
MaHHe NPUXOJUTCS 00panaTh Ha PACCMOTPEHHE Tepexo/ia «Makpo-MHKpo» U (usndeckux 3¢dhexToB, peanusy-
IOIIUX 3TOT MEePEXO.

8. 3akoH yBeIMYeHHUs CTeNeHH BeNoJbHOCTH

Pazeumue mexnuueckux cucmem uoem 6 HaNPasIeHUU y8eaudeHUs CmeneHy 6enoaIbHOCU.

CMBICIT 3TOTO 3aKOHA 3aKJIFOYACTCSl B TOM, YTO HEBEMOJIBHBIC CHCTEMBI CTPEMATCS CTaTh BEMOJIBHBIMH, a B
BEIOJIFHBIX CHCTEMaX Pa3BUTHE WAET B HANPABICHNUH IIEPEX0/1a OT MEXaHUUECKHX TTOJIeH K JIEKTPOMarHUTHBIM;
YBEJIMUEHHsI CTETIEHH JUCIIEPCHOCTH BELIECTB, YUCIA CBA3EH MEXKIY 2JIEMEHTAMU U OT3BIBYMBOCTH CHCTEMBI.

MHoro4uncieHHble IPUMEPHI, HILTIOCTPUPYIOLIHE ITOT 3aKOH, YK€ BCTPEUaAIUCh NIPU PELICHNH 3a/1a4.

CTAHIAPTBI HA PEHIEHUE U30BPETATEJIBCKUX 3A/IAY

B mpenpinymieii raaBe Mbl HayajdW MOCTPOCHHWE MHOTO3TaKHOM MHpaMHUAbl PHEMOB: IPOCTHIE NMPHUEMBI,
MapHbIe TIPHEMBI, KOMIUIEKCHI IPUEMOB... Y CIIOXKHSIETCSl CTPYKTYpa, YBEIWYMBACTCS CHJa IPHEMOB, HAUMHAET
MPOSIBISITBCSL UX CIIELHAIN3ALNS, «IPUBSI3aHHOCTB» K TOMY WJIM MHOMY Kiaccy 3aiad. Ha derBepTom sTaxe
JIOJDKHBI OBITH ellle 0oJiee CII0KHBIC TPUEMBI, OTIHYAIONIHECcs] 0CO0O0H CHIION M YeTKO CIeluaIn3upoBaHHble. Ta-
KHe TIPHEMBI yIAJIOCh OOHAPYKUTH, OHH COCTABISIIOT (POHO CIMAHOAPMO8 HA peuleHue u300pemamenbckKux 3a-
oau.

Heckounbko cioB 0 Ha3BaHMH. B HeM ecTh HEKOTOpasi IEMOHCTPaTUBHOCTh. KOHEUHO, MOXKHO OBLTO OBI 3a-
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MEHHTH CIIOBO «CTaHAAPTHD) CIOBAMH «pEIICHUE THITOBBIX 3a/1a» MM «HEKOTOPBIE XapaKTepHBIE KIIAcChl 3a1a4
U UX THIIOBbIEC pemeHus». Ho B cioBe «cTaHAapT» KOpode W TOUYHEE OTPAKEHA OCHOBHAS MAES: €CTh KOMILIEKC-
HBIE TIPHEMBI, KOTOPbIE Ha/l0 IPUMEHATH 0053aTENbHO, IOTOMY YTO AJISl CBOMX KJIACCOB 3a7jad OHH IapaHTHPYIOT
pelIeHre BEICOKOTO YPOBHSI.

Wrak, oOCHOBHBIE 0COOEHHOCTH CTAHJapTOB COCTOST B TOM, YTO:

- B IX COCTaB BXO/ISIT HE TOJBKO MPHUEMBI, HO U (u3rueckue 3PPeKThI;

- ipueMsbl 1 3QdEKTHI, BXOASIINE B CTaHIAPT, 00pa3yIoT ONPENeNICHHYIO CUCTEMY (T. €. COSIMHEHBI HE «KaK
TIOTIAJIO», @ B OMPEEICHHON MTOCIEN0BATEILHOCTH);

- cucTeMa NprueMoB U 3((EKTOB OTUETINBO HANpaBiIeHa Ha yCTpaHEHHE (QU3MUYECKUX HMPOTHBOPEUUH, TH-
MIMYHBIX JUIS TAHHOTO KJ1acca 3a/1ay;

- XOpOIIO BUJIHA CBA3b CTAHJAPTOB C OCHOBHBIMU 3aKOHAMH Pa3BUTHUS TEXHUUECKUX CUCTEM.

Iupora, uAEHTUYHOCTD perieHus U 3()(HEeKTUBHOCTD - aOCONIOTHO HEOOXOANMBIE TPEOOBaHHUS K JIFOOOMY
«KaHAMOATYy» B CTaHAApTHl. Bo3pMmeM, Hanpumep, mpuMeHenue 3¢gdexra Tomca. Vicmonb3oBanue 3Toro puznde-
ckoro 3¢dekTa Bceraa MPUBOIANT K PEIICHNUAM BBICOKOTO ypoBHS. Ho 06macTh ero meiicTBus OUeHb y3Ka: B CyII-
HOCTH peub uzeT 00 oxHOH 3axade - «Kak yMEHBIINTh TPEHUE JKUIKOCTH M TBEPAOTO TENa IIPU UX OTHOCHTEINb-
HOM nBkeHUU?» B a. ¢. Ne 412 382 mpemnaraercst mo6aBka JUTHHHOIICTIOUSYHBIX TOJTUMEPOB B XKUIKOCTH IS
CTPYHHOrO BO3JEWCTBUS HA TBEpAbIE MaTepHaibhy; B a. c. No 424 468 ToT ke 3(deKT naTeHTyeTcsi B KauecTBe
«crocoba padoThl KHUIKOCTHO-KOJIBLEBOM MalllMHbI, HATPUMEP KOMIpeccopa»; B a, ¢. Ne 427 982 nnuHHOLENO-
YeyHBIe MOJUMEPHI BBOJATCA B CMa3Ky Ui BOJIOUEHHS TPyO; B a. ¢. Ne 464 042 - cHOBa TO *e camoe, HO pedb
uaeT 00 «3MEeKTPHUECKON BOJO3aNOIHEHHON MamuHey... Takux n300peTeHnii MHOYKECTBO, OJJHAKO 3ajada Be3e
OJTHA M Ta )K€ €CTh JKUJIKOCTh, HY’)KHO YMEHBIINTh €€ TPEHNE O TBEPAYIO MOBEPXHOCTh. V300peTarensckue pe-
IIEHWs, OCHOBAaHHbIE HA HCIIOJIB30BAHUM OJHOTO (H3MUYEecKOro 3(¢eKTa, OBICTPO CTAHOBATCS TPHBHUAILHBIMU:
MIPUMEHEHHUE JNEKTPOrHApaBINuecKoro d¢dexra B KoHIEe 40-X ro/I0B 1aBajio CHIIbHBIE H300peTaTeNbCKHe pelle-
HUSL, @ uepe3 AeCsTh JIeT 3TOT IPHEM CTall TPUBHAIBHBIM. B cTaHapTrax ykazaH He KaKOW-TO KOHKpPETHBIN (u3u-
yeckuit 3¢ ekT, a Tun 3¢ dexra, MO3TOMY CTAHAAPTHI KMEIOT 3HAYUTEIBHO OOJBIIYIO TPOIOIKATEILHOCTD JKU3-
HHU: B HEKOTOPBIX W3 HUX MOTYT OBITH WCIOJIB30BaHBI U T€ (prusmdeckne 3PPeKThl, KOTOPBIE OYIyT OTKPHITH B
HaJIbHEHIIIEM.

Omnrncanue KaX0ro CTaHAapTa BKIIOYAET MTOAPOOHOE ero 000CHOBaHNE W MHOTOUYHCIICHHBIE IPUMEPHI, OT-
pakarolve HIOAHCHI IPUMEHEHUs. MBIl KOPOTKO pacCMOTPHUM TOJBKO CYTh NEPBBIX AECATH CTaHAAPTOB (pas3pa-
60TaHO ye 0koJ0 50 cTaHAapTOB, HO MHOTHE U3 HUX €Ille HE 3aBEPLIMIIN CBOH «HCIBITATENILHBIA CPOKY).

Crangapr 1. Eciin 00beKT TpytHO OOHApYKHUTh B KaKOH-TO MOMEHT BPEMEHH U €CJIM MOJKHO 3apaHee BBe-
CTH B Hero J00aBKH, TO 3aJadya peIaeTcsl MpeABapuTeIbHBIM BBEJICHHEM B OOBEKT 100aBOK, KOTOPBIE CO3/1a0T
Jerko oOHapyKMBaeMoe (4alle BCero 3JIEKTPOMArHUTHOE) I0JIe WJIM JIETKO B3aWMOEHCTBYIOT C BHEIIHEH
cpenoi, oOHapyxuBas ce0s U, CIICOBATEIbHO, 00BEKT. AHAJIOTMYHO PELIAIOTCS 3a1a4d Ha U3MEPEHHUE, SCIIH MX
MOXHO IIPEACTABUTH B BUJIE MOCIEI0BATEIBHOCTH 331a4 Ha OOHAPYKCHHUE.

[IpuMepaMu MOTYT CIYKHUTB pereHus 3a1ad 9 (mobaska mroMuHO(POpa B paboyee BEMIECTBO XOJIOAMIBHHI-
ka), 18 (mobaBka momuHOOpa B kpacky) u 10 (1o6aBka dpeppomarneruka B noimmep). I1o a. c. Ne 415 516 tem-
nepaTypy B TPYAHOMOCTYIHBIX MECTAX U3MEPSIOT, BBOAS aIMa3HOE 3€pHO: C U3MEHEHUEM TEMIIEpaTyphbl MEHSET-
sl IOKa3aTeNb MPeJIOMIIEHUs CBETa, MPOXONero uepes anmas. CyTh (B BEIOJIBHOM CMBICIE) BO BCEX 3TUX CITy-
Yasx OJHA: JAHO OJHO BEIECTBO, BBOAUTCS BTOPOE, «YMEIOIIEE» XOPOIIO B3aUMOICHCTBOBATH C BHELTHUM 3JIEK-
TPOMArHUTHBIM TTOJIEM.

Crangapr 2. Eciu Hy)KHO CpaBHUTH OOBEKT C 3TaJOHOM, YTOOBI BBISIBUTH OTIMYHMS, TO 33j1a4a PEIlacTcs
ONTHYECKUM COBMEIICHHEM H300paKeHUsI 00BEKTa C ATAIOHOM WIIM C M300pa)KeHHEM 3TaJIOHa, TpUYeM U300pa-
XKeHHe 00BEeKTa JOJDKHO OBITh MMPOTHBOMOJIOKHO MO0 OKPACKE ITAJIOHY WU €ro N300pakeHui0. AHAIOTHYHO pe-
MIAIOTCA 33/1a4¥ Ha H3MEPEHHE, €CITH €CTh 3TAJIOH HIIM €T0 N300pakeHue.

IIpumep - pemenue 3agauun 28. Hpyroi npumep - a. ¢. Ne 350 219; mnacTuHKy ¢ POCBEPICHHBIMH OTBEP-
CTHSIMH KOHTPOJIMPYIOT, COBMEIIast XelIToe N300paskeHne MIIACTHHKY ¢ CHHUM M300paskeHneM dTaoHa. Ecim Ha
9KpaHe MOSBIIAETCS JKENThIA 1IBET, 3HAYUT HAa KOHTPOJILHOMN IJIACTUHKE OTCYTCTBYeT oTBepcTHe. [losBnenue cu-
HETo IIBeTa 03HA4aeT, YTO Ha IIACTUHKE €CTh JIUIIHEEe OTBEPCTHE.

Crangapr 3. Ecnu 1Ba MOIBMKHBIX OTHOCHTENBHO JIPYT JIpyra BEIECTBA JOJDKHBI CONPUKAcAThCs M IPH
9TOM BO3HHKAET BPEAHOE ABIECHUE, TO 33[a4a PEIIaeTCsl BBEJCHUEM MEX1y HUMH TPEThEr0 BELIECTBA, SIBISIOLIE-
rocsi BUIOM3MEHEHHEM OJJHOTO M3 BEIIECTB, JaHHBIX 110 YCIOBUAM 3aJauH.

[Ipumep - pemenue 3anaun 14. Ilo cranmapry 3 pemaercs Takoke 3aaada 17: B MecTe MOBopoTa TpyOompo-
BOJIa CHAPY)KM YCTAHABIMBAIOT IOCTOSIHHBII MarHUT, U3HYTPH HA CTEHKY «HAIUIACT» CJION IIApUKOB; ABMKYIIIN-
ecsI IMAPUKH CTAIKUBAIOTCS yXKe HE CO CTEHKOH, a C HETOABIKHBIMU ITAPUKAMH; €CIIM KaKOH-TO HETIOIBIKHBIA
IIapuK OyIeT BBIOWT, ero Mecto 3aiimer npyroi (a. c. Ne 304 356). AHanorn4Ho perraercs 3agada 36. B 3agaue
21 BpenHoe siBIEHHE (3pO3Ms) BO3HUKACT MEXTY BOJOH M METAJIOM: BBOJST «BHIOW3MEHEHHYIO BOIY» - CIOH
JIb/1a: YaCTH MOABOAHOIO KpPbLIa, KOTOPBIE HYKHO 3aIUTUTh, OXJIAXKIAI0T, HA HUX HapacTaeT TOHKUHN U MOCTOSH-
HO BOCCTaHABIMBAEMBIN ClI0i Jb1a (a.c. Ne 412 062).

Crangapr 4. Eciin Hy)XHO ynpaBlsiTh IBH)KEHHEM 00BEKTa, B HETO CIEAYyeT BBECTH (eppOMarHUTHOE Be-
IIECTBO ¥ MCIOJIb30BAaTh MArHUTHOE 110J1€. AHAJIOTHYHO PEIIAr0TCs 33/1a4u Ha obecrieueHue aedopmanuii Bere-
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CTBa, Ha 00pabOTKY €ro MOBEPXHOCTH, APoOJIeHHE, TIepEeMEIINBaHNEe, U3MEHEHUE BA3KOCTH, IOPUCTOCTHU U T. TI.

IIpumeps! - pemenne 3axaun 6 00 U3MEHEHWH CBOWCTB MOYBHI Ha TOJWTOHE U 334a9 29 0 mepeMeIneHnn
muHAN pucyHKa. [lo a. c. Ne 147 225 ¢eppoMarHUTHBIC YaCTHIBI BBOIAT B UYSPHWIA U YIPABIAIOT TAKUMH dep-
HHUJIAaMU C TIOMOIIbI0 MarHUTHOTO nots. I1o a. ¢. Ne 261 371 deppoMarHUTHBIHN MOPOIIOK BBOAAT B KaTaIH3aTOP
U YIIPABISIIOT €T0 JBMKCHUEM C TIOMOIIbI0 MarHUTHOrO moiisi. B a. ¢. Ne 433 829 omucana 3arnymika ¢ deppo-
MarHUTHOM XHUIKOCTBIO, TBEPACIONICH B MAarHUTHOM MoJie, B a. ¢. No 469 059 n3meHeHre BSI3KOCTH TaKOM KUJI-
KOCTH B MATHUTHOM T10JIE MCIIOJIB3YEeTCs AJIsl yIIpaBieHus AeMidupyommmu ycrporictBamu. [1o100HbIX n300pe-
TEHHUI OYeHb MHOTO, ¥ BCE OHM OTHOCSTCS K PEIICHISIM BEICOKHUX YPOBHEM.

Cranpapr 5. Eciu HyXXHO yBeIHYMTh TEXHHUECKHE ITOKA3aTeNN CUCTEMBI (Maccy, pa3Mephl, CKOPOCTb U T.
JI.) ¥ 9TO HATaJKHBAETCS HAa MPUHIUIHAAIBHBIE IPEISTCTBHUA (3alIpeT CO CTOPOHBI 3aKOHOB MPUPOJIBI, OTCYTCTBHE
B COBPEMCHHOW TEXHHKE HEOOXOIUMBIX BEIIECTB, MAaTCPHATIOB, MOITHOCTEH H T. 1I.), CHCTEMa JOJDKHA BOWTH B
Ka4yecTBE MOJICUCTEMBI B COCTaB JIPYroid, OoJee CIIOKHON CHCTEMBI. Pa3sBUTHE HCXOMHOW CHCTEMBI MPEKpaIacT-
cs, OHO 3aMeHsieTcsl OoJiee MHTEHCHBHBIM Pa3BUTHEM CIIOKHOHM CHUCTEMBL. [IprMepoM MOXKET CITY)KUTh CO3JaHHe
ra30TeINIO3alUTHOrO cKadaHpa.

Cranaapt 6. Ecou TpyZIHO BBHINIONHHUTH ONEPALMI0 C TOHKUMH XPYIKUMH H JIETKOIE(POPMHPYEMBIMHU
00BEKTaMH, TO Ha BPEeMs BBHITIOHEHHS 3TUX OINEPalii 00bEKT HA0 OOBEANHUTH C BEMICCTBOM, JENAIOIINM €ro
TBEPJIBIM U MPOYHEIM, a 3aTEM 3TO BEHICCTBO YIAIUTH PACTBOPECHUEM, HCIIAPSHUEM U T. JI.

ITo a. c. Ne 182 661 TOHKOCTEHHBIE TPYOKH M3 HUXPOMa M3rOTOBJISIOT (BOJIOYEHHEM) Ha aJFOMUHHEBOM
CTEepKHE, a 3aTEM BBITPABJIMBAIOT CTEPKEHB IIET0YbIO.

Cranaapt 7. Eciii Hao COBMECTHTH JiBa B3aUMOHMCKITIOUYAOIINX JNEHCTBUS (MM 1Ba B3aHUMOUCKIFOYAIO-
IIAX COCTOSHUS 00BEKTa), TO KAKIA0E U3 ITUX JNEHCTBHUH HaJ0 CIeaTh NPEPhIBUCTHIM U COBMECTUTH TaKUM 00-
pas3om, 4ToOBI OZIHO AEHCTBUE COBEPIIATOCH B May3ax Apyroro. [Ipu 3ToM mepexos oT OAHOTO IeHCTBHS (COCTOs -
HUSI) K APYTOMY JIOJDKEH OCYIIECTBILITHCS CaMUM 00BbEKTOM, HalPUMep, 3a CHET MCIOJIb30BaHuUs (ha30BbIX Mepe-
XOZIOB, IIPOUCXOIAIMINX TPH N3MEHEHUH BHEITHUX YCIOBHH.

IIpumeps! - pereHne 3a1a4n 25 0 MOJTHAEOTBOIE U 3a7a9H 48 0 3amuTe OT O0JICICHEHHS.

Cranpapr 8. Eciu HEBO3MOXKHO HEMOCPEICTBEHHO OINPEASIUTh H3MEHEHHE COCTOSHUS (MacChl, pa3MepoB
U T. I.) MEXaHUYECKOW CHCTEMBI, TO 3aJaua pelraeTcs Bo30YKICHHEM B CHCTEME PE30HAHCHBIX KOJeOaHHi, 1o
HW3MEHEHHIO YaCTOTHI KOTOPHIX MOYKHO OIPEAETUTh MPOUCXOAAIIINE N3MCHEHHUSI.

Yactora cOOCTBEHHBIX KOJICOAHHH - IMyJThC TEXHUIECKOW CHCTEMBI (W ee JacTh). VmeanbHeIN criocod m3-
MEpEHUS: TaTYMKOB HET, CHCTEMa caMa COOOIaeT 0 CBOeM cOCTOsSHHU... [1o a. ¢. Ne 244 690 mo coOcTBeHHOM
YacTOTE KOJEOaHUH ONpeNeTIOT BeC ABMKYLIEHCS HUTH (IO 3TOTO MPUXOIWIOCH OTPE3aTh YacTh HUTH U B3Be-
[IUBATh).

Cranaapt 9. Eciu Hy)XHO YBEIMYNATh TEXHUYECKUE TIOKA3aTEIN CUCTEMBI (TOYHOCTD, OBICTPOJICHCTBHUE U T.
JI.) ¥ 3TO HaTaJIKUBAaeTCs Ha NPHHIMITNAIBHBIC MPEISTCTBUS (3alpeT CO CTOPOHBI 3aKOHOB MPUPOJBI, PE3KOE
yXyJIlIeHHe APYTUX CBOMCTB CHCTEMBI), TO 3ajjaya pelaeTcs MepexopoM ¢ Makpo- Ha MUKPOYPOBEHB: CHCTEMa
(1M ee yacTh) 3aMEHSETCsl BEIECTBOM, CIOCOOHBIM NPU B3aUMOZEHCTBUH C TI0JIEM BBINOJHSTH TPEOyeMbIe Aeii-
CTBHSL.

B crannmapre 5 peys mnIa 0 mepexoe OT CHCTEMBI K HaJICHCTEME; CYyTh CTaHAAapTa 9 3aKIII0YaeTcs B Iepexo-
JIe OT CHCTeMEHI K moacucteMe. C mpuMepaMu YuTaTelb yKe 3HaKoM. B gactHOCTH, TI0 cTaHDapTy 9 pemraercs 3a-
Jada 52 (it co3maHusl CBEPXTOUHOIO KpaHa HaJ0 UCIOJIb30BaTh TEIUIOBOE pacIIMpEHHe, MarHUTOCTPUKIUIO,
o0paTHBIN Mbe309(QHeKT).

Bosnpiioe 3HaueHne A MPUMEHEHHs CTaHJApTOB MMEET BO3MOYKHOCTh MJIM HEBO3MOXKHOCTH BBOJUTH JI0-
0aBKHU - B COOTBETCTBHH C TPEOOBAHUSIMH CTaHAAPTOB 1, 3, 4 u 6. JIo CHX TTOp MBI IMOJIB30BAITUCH CIIOBAMH «MOK-
HO MCHATh OOBEKT», «HENb3sI MCHATH 00BEeKT». Temepp STH CIOBa HAIMOIHSIOTCI KOHKPETHBIM (pr3mdecKuM
CMBICIIOM, YTO TO3BOJIICT IIPHUMEHHUTEH O0Jiee TOYHBIC OMPEENICHHS: «MOYKHO BBOJUTH JOOABKI U «HEIB3S BBO-
JUTh 100aBKu». CTerneHb TPYIHOCTH 33a41 BO MHOTOM 3aBHCHUT OT 3THUX «MOXKHO» M «HEINb3s». [loaToMy cTan-
Japt 10 crenuanbHO OTHOCUTCS K MIEPEBOAY «HENB3SD) B «MOXKHOY.

Cranaaprt 10. Eciu Hy)XHO BBECTH OOABKH, a STO 3aIlPEICHO YCIOBHSIMH 3a[auH, CIEAYeT UCTIONb30BaTh
00XO0THBIE TyTH:

1) BMecTO BelecTBa BBOAUTCSA 110JI€; 2) BMECTO «BHYTPEHHEW» JOOABKH MCIOJIB3YETCs «HapyXHas»; 3) 110-
0aBka BBOJIWUTCS B OYE€Hb MalbIX 103ax; 4) jmo0aBKa BBOAMTCS Ha BpeMs; 5) B KauecTBE JOOABKU HCHOJB3YIOT
9acTh UMEIOIIET0Cs BEIIECTBA, IEPEBEACHHYIO B 0C000€ COCTOSHHME WM Y)K€ HaXOIAIIYIOCS B TAKOM COCTOSIHUY;
6) BMeCcTO 00BEKTa HCIIONB3YIOT €ro KOMUI0 (MOJIENb), B KOTOPYIO JOIMYCTHMO BBEISHHE H00aBOK; 7) H0OaBKH
BBOJSAT B BHJIE XUMHUYECCKOTO COSIMHECHUS, U3 KOTOPOTO OHU ITOTOM BEIICIISFOTCS.

OO6xoanbIe TyTH 2 U 4, HallpUMEp, MOXKHO HCIIONB30BaTh s pemeHus 3axaun 20. Ha anMasbl HampUISIoT
TOHKHMH CJIOM MeTalga U OCYILECTBIISIOT OPUEHTHUPOBKY AJIMAa3HBIX 3€PEH C MOMOIIbI0 MarHuTHOro mnond. Ilpu
nUTH(OBKE HECHY)KHBIN HAIBLICHHBIN CJION Cpa3y CTHPACTCS.

k ok ok

Pemas 3amauy meromoM mpo0 U OMIMOOK, YEIOBEK HEOKUIAaHHO OOHApY)KHBAaeT pelieHue. MrHoBeHHe Ha-
3a] OTBETa HE OBLIO - M BAPYT OH cpa3y MOSBHICI. DTa HEOXKUAAHHOCTh OTPAYKCHA BO MHOTHX TEPMHUHAX: «03a-
PCHHE», «OCEHCHUEY, «IBPUKA», «HHCANTY»... ClIoBa pa3HbIC, a CMBICI OJWHAKOBEII: pEIICHUE MOSBISCTCS BHE-
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3aI1HO, ThMa MTHOBEHHO 3aMEHSETCS CBETOM.

JeiicTBuTensHO, pu paboTe METOOM MPOO U OMIMOOK CMEHA THMBI CBETOM NPOMCXOAUT B HEYJIIOBUMO KO-
POTKHH MTPOMEXYTOK BpeMeHs. [[jist euxosora, n3y4aroIiero n300peTaTenbCckoe TBOPUECTBO HA YPOBHE METOIA
po0 ¥ OMMOO0K, «03apeHne» - 0OTHO M3 OCHOBOIIOJIOXKHBIX sIBJICHHUH. MIHOE 11e110, eciii ICHXoJIoT N3yvaeT n3obpe-
TaTeIbCKOE TBOPUECTBO, Beaymieecs: Ha yposHe APM3. 31ech cTodb e OCHOBOIOJIOXKHBIM OKa3bIBa€TCsS OTCYT-
CTBHE «O3apEHUID». ThMa MOCTENEHHO CMEHSETCsl CBeTOM. BOT MarHMTO(OHHAs 3amuch peleHus 3aaadn 54 o
npomnasieM ajiMase (3azady pelrajg MaTeMaTHK, OKOHUYHMBIIMN OOIIECTBEHHBIH HHCTUTYT HM300pETaTeNbCKOTO
TBOpYECTBA): «ITO 33/1a4a Ha oOHapyxeHue. CliegoBaTeIbHO, HY’)KHO IPUMEHUTH CTaHAAPT |: IpUAETCS BBECTH
Kak#e-To T00aBKH B anmMas. Jla, Ho moOaBku BBOOUTH Hemb3s! [IpoTuBopeurne... s atoro ectp cranmapt 10...
BBomuTh 100aBKH Ha BpeMs MM B MHKPOZ03aX - 3TO TOXE He MOJ0M/IeT, BBOAUTH J0OaBKM Henb3sl. Clieryomui
00XO0JTHO# ITyTh - UCIOJIB30BATh B KAYECTBE J00ABOK YTO-TO HAXOJsIIEECs B BEIIECTBE. A YTO B HEM HaXOJUTCs?
Anma3 -kpuctaml. Kpucrammmueckas peuietka... EcTh TaM HapylieHHs KpUcTaundeckoil pemeTku? J{oMKHBI
O5ITH! 3HAYNT, UX HAJIO MCIOIH30BATH B Ka4eCTBE OTMETHH... Kak poauHku y yenoBeka... C HOXHIEHHBIM alMa-
30M HMYEro y)X€ He MOJeNaclb, HO Uil BCEX JIPYrMX HAlO 3apaHee CAeNaTh peHTreHorpammsl... Ilomydaercs
YTO-TO BPOJIC AAKTHIJIOCKOITMH JUTS alIMA30B...»

Pemas TpynHyto 3amady nepebopoM BapHaHTOB, H300peTaTeslb MOXKET TOJJaMH HE CABUHYTHCS C MECTa: 4TO
u3 TOro, uyTo U3 50 ThIC. BAPHAHTOB YK€ paccMOoTpeHsl 3 Teic. IHOe nemno - mpu pemenuu 3agauu no APM3. Ye-
JIOBEK CO3HATENBHO YIPABJISET MPOLECCOM PEIICHUs, TOJKIII0Yas 3HaHUEe TeX WM MHBIX 3aKOHOMEPHOCTEH, NpH-
€MOB, MeTOZIOB U T. 1. Kaxknast oneparus npuOimkaeT pemeHne, MposicHIeT TbMy. KOHTypHI pemeHus BICTyTa-
0T TIOCTETIEHHO (M, KOHEYHO, HAMHOTO OBICTpee, 4eM MpH padoTe METO0M Mpod U OMHO0K).

ITo Tpagnmmun «o3apeHue» MPUBBIKIN CUNTATh HENPEMEHHBIM CBOMCTBOM TBOPYECTBA: €CTh «O3apCHUE) -
€CThb W TBOPUYECTBO, HET «03apEHMs» - HET TBOpUECTBA. Terneph, HA HOBOM YPOBHE OpraHH3allMM TBOPYECTBA,
BMECTO «03apEHHS», «OCCHEHHSD» IICUXOJIOTHUECKUM aTpHOYTOM TBOPYECTBA CTAHOBHUTCS «IIPOSICHEHHE) (TT0CTe-
TIEHHBIN TIEPEXO]] K CBETY).

[Tpu 3TOM (37€CHh €CTh CBOCOOpA3HBIN MapaZoKc) pelieHrne 3ajaui YaCTHYHO U3BECTHO €IIe J0 MOCTaHOBKU
3agaun. He 3Hast 3amadm, Mbl 3apaHee 3HaEM 3aKOHBI, T. €. OTBET B o0mmeil ¢popme. Ilporecc pemeHns cocTout B
Iepexozie OT OOUINX 3aKOHOB K KOHKPETHOMY MX OBEIECTBICHHIO B TAHHOM CIIydac.

CraHzapThl Ha pelIeHHe M300peTaTenbCKUX 3a/1ad MOXKHO IMPUMEHSTH 10 aHanu3a (Ha mare 1.7). Ho ag-
(beKTHBHEE HCIOIB30BaTh MX IOCNIE aHAIN3a, BO BCSKOM CIIydae, MOCie IOCTPOSHUSI MOJEH 33aa4H, TI03TOMY
CTaH/AapThl BXOJT B TAOJIMILY THUIIOBBIX MOJIEIICH 33124 U BEMOJIBHBIX IPE0Opa3oBaHuii.

WHorna m1st pemenns 3a1a4u Heo0X0IMMO TIOCIEI0BaTeIFHO UCIIONB30BaTh HECKOIBKO CTaHAAPTOB.

3amaga 56

YcraHoBKa T yKIaaKH (GPYKTOB B KAPTOHHBIE KOPOOKH BKJIFOYACT BUOPOCTOJI, HA KOTOPHII yCTaHABINBA-
10T AMMK (BUOpALysl MO3BOJISET 3HAYUTENHHO MOBBICUTH IUIOTHOCTh YKIaaKkH). CBepXy IO JIOTKY IMOCTYNAIOT
¢dpykTel. K coxanenuro, HexxHble QpYKTHI ObIOTCS Npy najgeHnu (OyaeM cuurTaTbh, 4ToO BbIcOTa mageHus 0,5 m).
OnyckaTh JIOTOK A0 JHAa KOPOOKH, a TOTOM MOAHUMATE €r0, UCIOJIB3Ys KaKoe-TO YCTPOMCTBO, - pelIeHHe CIUIII-
KOM CJIOXHOE 1 ToToMy Tutoxoe. Kak Ob1Th?

OnuH nepcuk yaapsercs o APYrod, Ipy 3TOM BO3ZHHMKACT BPEIHBIA 3((EKT -THITMYHAS 33a7ada Ha CTaHAAPT
3. Hy)xHO BBECTH MEXIy ABYMS COYHAPSIOLIMMHCS MEPCUKAMH «MATKHH IEPCHUK», T. €. KaKUEe-TO HJIaCTHYHbIC
IIApHKH, HATPUMEP U3 MOPOJIOHA (Takue IapuKy Oxaroxaps BHOpanuy OyIoyT HaXOIUTHCS HaJ BEPXHUM CIOEM
¢pykroB). Ilocne 3anonHeHns: KOPOOKU HYKHO YNAIUThH IIAPUKH - 3TO yXKe 3ajada Ha craHiapt 4. B mapuku
BBe/ICHBI ()eppOMArHUTHBIC IJIACTHHKY; [TOCIIE 3alI0IHEHUS] KOPOOKU BKIIIOYAIOT PACIIONIOKEHHBIH HaJl KOPOOKOit
AJIEKTPOMArHHT, ¥ MAPHKH «BBITPHITHBAIOT» U3 KOPOOKH; MMOJAIOT MYCTYI0 KOPOOKY, OTKITIOYAlOT MarHuT, copa-
CBIBAIOT MIApUKHU. DPPeKTHBHOCTH pemeHus (a. c. Ne 552 245) nocTuraHyra COBMECTHBIM MPHUMEHEHHEM JABYX
CTaH/apTOB; MCIOIb30BaHbI APUKH-aMOPTH3AaTOPBI H 00ECTIEUEHO YIPABICHNE HMH.

3A JTEPEBOM - JIEC

Hawubonee cunbHbIe cpecTBa pelieHus 3aaa4 (BernodbHbIM aHAIU3, CTAHAAPThl) OJHOBPEMEHHO SIBIISIFOTCS
MHCTPYMEHTaMH JJIs1 BBUSIBIICHUS] HOBBIX 3amad. IIporHoctmdeckas (GyHKIWS MPUCYIa W MpUEMaM, HCIOJIb3ye-
MBIM Ha mare 6.3. PaccMOTpUM 3TO Ha KOHKPETHOM IIPHUMEDE.

Jomyctum, BepBbIe CO3/1aH 3JIEKTPOMATHUTHBIH M3MEpUTENh (pacxoioMep) MOTOKA 3JIEKTPONPOBOIHON
skuakocTd. [TpuHImn ycrpoiicTBa Takoro pacxomomepa BechMa mpocT (puc. 16.a): B namepsiemsiii nmorok (I1)
BBEJICHBI 3JIEKTPOIbI (D), CHapYKU PacHojiokeHa MarHuTHas cucreMa (M), co3naromias MarHUTHOE 110JIe; TOTOK
IepeceKaeT MarHUTHbIE CHIIOBBIC JIMHHUH, M Ha 3JIEKTPOIaX BO3HUKACT AEKTPOABIKYyIIas cuia. Ecimu Teneps mo-
CTaBUTH 3aady: «[IpeanoxnuTe HOBbIE KOHCTPYKIIMH SIIEKTPOMArHUTHBIX PACX0I0MEPOB», TOUCK METOZOM IIPOO
1 OMMOOK HE 1acT OBICTPBIX PE3YIbTATOB, IOTOMY YTO HEM3BECTHO, KaK MEHSTH MMEIOIIYIOCs cxeMy. Mcnonb3y-
€M MpOCTEHIINH MpHU- €M - MepecTaHOBKY dacTel. CTPyKTypy MCXOAHOM KOHCTPYKIIMU MOXKHO 3aIHcaTh Tak:
MDOIIOM. B neHTpe - MoTok, ¢ 00enx CTOPOH IOTOKA - JIEKTPOIbI, CHAPY)KU - MarHUTHas cucrema. O4eBUHO,
IIyTeM IMEPEeCTaHOBKU YacTell MOXKHO MOJYYUTH elle MATh KOHCTpyKiwmid; OMIIMD (puc. 16,6); IIMOMII (puc.
16,6); MIIDIIM (puc. 16,2); DTIMIID (puc. 16,0); [IDMDIII (puc. 16,e).

76



K momeHTy, korna Takoil Mopgosiorndeckuii aHamu3 MpoBeId BIIEPBbIe, ObLIH N3BECTHBI TOJIBKO JIOTKOBBIN
pacxomomep 1o cxeme MOIIOM u nar (m3mepurens ckopoctr) co cxemoit [IDMOII. Yerbipe cxeMbl OKa3aIrch
HOBBIMH, UMCIOIIUMH CBOM OCOOCHHOCTH W TpeumyinectBa. Hampumep, cxema MIIDIIM mo3BoisieT U3MEPATH
JIOKJIBHBIM pacxos 1o mupuHe noTtoka. Jlar mo cxeme IIMOMII paboTaer Ha BHyTpeHHEM MAarHUTHOM IIOJIE CO-
JIeHOW/a ¥ IOTOMY OoJiee UyBCTBUTENIEH, YeM Jiar 1o cxeme [IOMDII, paboraronmii Ha 1oJie paccesiHusL.

TakuMm 00pa3zom, gaxe NpocTeHInre NprueMsbl (TepecTaHOBKa YacTel) MOTYT ObITh UCIIOJIb30BaHbI HE TOJIBKO
KaK pelIeHus 3a/1a4, HO U JJIS BBIABICHUS O0NAaCTH NMPHUMEHEHHS MTOJIy4eHHOTO MPHHIINIA, T. €. B IeJISX MPOTHO-
3UPOBAHUSL.

y

Puc. 16.

PaccmotpumM, HanpuMep, MarHUTHBIN GuiibTp (3agada 13). OH BKIIOYaeT MarHuTHYIO cucremy (M), deppo-
MarHuTHbIA nopomok (®), ckBo3b KOTOPBIN HMPOXOAUT IOTOK 3albUICHHOTO BO3/1yXa (0003HAYUM 3TOT MOTOK
oyxBoit U - uznenue). Ctpykrypa ¢punsrpa MOUDOM.

SIcHo, 4TO BO3MOXHBI ellie NATh cTpykTyp: PMUM®D; UMOMU; MUOUM; UOMDU; DVUMUO.

Hanpumep, «neKTpoMarHuTHBIA QHIBTP, O TJI M 9 a 10 Il ¥ | C S TEM, YTO C IIENbI0 CHI)KEHHS YAEITBHOTO
pacxozia SHEPruX U yBEJIMUCHUS MPOU3BOIUTEIFHOCTH (QHIBTPYIOIIMH IEMEHT U3 3€pPHUCTOIO MArHUTHOTO Ma-
Tepuaja pa3MeIleH BOKPYT HCTOYHHKA MarHUTHOTO TI0JIsl 1 00pa3yeT BHEIIHNH 3aMKHYTHI MarHUTHBIH KOHTYD
(a. c. Ne 319 325). D10 M300peTeHNe (MATHUT BHYTPH) MOSBUIOCH TOJIEKO Y€pPe3 CEMb JIET MOCIE TOro, Kak ObLI
n300peTeH OObIYHBIH QUIBTP (MATHUT CHAPYXKH) ...

Bynem cunTaTh mecTh BO3MOXKHBIX CTPYKTYp Mporpadkoil TabnuIsl, a B O0KOBHUK 3aIIHIIEM IISITh BO3MOX-
HBIX COCTOSTHUH H3JEIHSL: Ta3, )KUAKOCT, TBEPJOE TENO (HApHUMep, CTAIBHOM CTEP)KEHb), IMACTUIHOE Telo (pe-
3uHa), nopomok. lomydanres Tabmmna. conepkamast 30 KISTOK, IPUYEM B HUX OKaXYTCS HE TOJBKO CXEMBI
(UIBTPOB, HO M CXEMBI MHBIX 10 (PYHKIMSIM TEXHHYECKHUX crcTeM. Hampumep, B KJIeTKy Ha epeceueHUN KOJIOH-
Kk «MOUDM» 1 CTPOKH «TBEPAOE TENO» MOXKHO IIOMECTHTH H300peTenue 1o a. c. Ne 499 912: «Cniocob 6ecdu-
JILEPHOT'O BOJIOUEHHUSI CTAJBHOW MPOBOJIOKH, BKIIIOYAIOIIUK Je(OpPMAIMIO PaCTSHKEHHEM, OTIIMYAFOLIUNCS TeM,
YTO C LeNbI0 MOTY4YEHHs IPOBOJIOKH MTOCTOSHHOTO AUaMeTpa HE0OXOAUMYIO Je(pOpMaIiio OCYIIECTBIISIOT ITyTeM
MPOTATUBAHUS IPOBOJIOKH depe3 (heppOMarHUTHYIO Maccy, MOMEIIEHHYI0 B MarHUTHOM 1tonie». B marente YCCP
Ne 105 766 ommcana MarHUTHas MPOOKa, YCTAaHOBJICHHAS B KapTepe IBUTATENS IS BHUIABIWBAHHS YACTHI[ Me-
Tayuta u3 Macia: crpykrypa UOM®U, arperatHoe cocrosimue n3aeins (Macio) - XHUIKOCTb.

B Tabnuie ucnosib30BaHbl TOJIBKO JIBA IPHEMa: IIEPECTaHOBKA YacTeil 1 M3MEHEHHE arperaTHOro COCTOSIHUS
n3aenus. MoXKHO MCHOJIB30BAaTh TPETHH NMpHEM: Mepexof OT MOCTYNaTeIbHOTO ABMXEHHUS (M3/AeNHs, MOpOoIIKa
WJIM TIOJIS) K BpaliaTeIbHOMY M HA00OpOT, T. €. MOXHO MOCTPOUTH JBe 30-KJIeTOUHbIe TaOIUIIBI IS IBYX BHJIOB
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JBIKeHHs. TakuM 00pa3oM, HCXOHAs cXeMa IUTaHOMEPHO pa3BopadrBaeTcs B 60 cxeMm.

[Ipu neranpHON IPOPAOOTKE YMCIO CXEM MOXKHO 3HAUUTENBHO YBEIUYUTD: AJISI TOTO HYXKHO YUECTh, KaKas
4acTh CUCTEMBI JIBUXKETCS, a Kakass HenoABmxHa. «B 1962 r. I'ennanuit Ulynes, B To Bpems acnupant KTHUP-
[MuX, npemIokKua HOBYIO TEXHOJIOTHIO 00pabOTKH METAJUIOB - MarHMUTHO-aOpasuBHylo. Ha Hee B Mae Toro e
rozga noiyuus a. ¢. Ne 165 651. OH ocTpoyMHO MOAEPHHU3MPOBAI HIC 00pPadOTKM MeTajuia, Kotopas Oblia
MpeyIokeHa B Hamiel ctpane B 1938 r. Maes BO3HUKIA, HO pe3yibraTa HE MOJYYUIOCh, HOO MEePBOHAYAIBLHO
IpeyIaraiock 0opadaTeIBaTh MIIHHIPUYECKHE TIOBEPXHOCTH BO BpallamoniemMcs MarHuTHOM moje. lymne pas-
BWJI U/ICI0: MarHUTHOE T10JI€ He- MOABMKHO, a Bpamaercs: AeTaib. [lonmpoGoBan Ha craHke - morygaetcs» («Tex-
HUKA 1 HayKay, 1976, Ne 7, c. 15). /IBagnaTs geThIpe To/1a Ha MEPEX0 K Uee «BPallaTh He MOoJie, a U3ACIHe)»-Ta-
KOBa IuIaTa 32 HEOpPraHn30BaHHOCTH MbInuieHKs. [To APU3-77 pa3sutne n TpanchopmManus MOIydIeHHOH nuaen
o0s3arenbHbl (ar 6.36). 3HaUnTENbHOE paclIMpeHue 001acTH TpaHchopManuii uiei MOXKHO ITOJyYUTh BBEJle-
HHeM TpeTbeit ocu «lcnonp3oBanue Gusndeckux 3h(GEKTOB U SBICHUID»; YIIPaBIeHHE MarHUTHBIMU XapaKTepH -
CTHKaMH ITyTeM M3MEHEHUsI TeMIIepaTypbl CUCTEMBI, epexo]1 uepe3 Touky Kropu, a¢dexrst ['onkunca, bapkxay-
3eHa. Hampumep, mo a. c¢. Ne 397 289 mpu koHTakTHON TpuBapke (GEeppOMarHUTHOTO IOPOIIKA K PabOdYuM Io-
BEPXHOCTSM JeTanell (Jurd oOecriedeHHss paBHOMEPHOCTH II0/1a4y IOPOINKA) €ro HarpeBaloT A0 ToukHu Kropwm.
JlBe TpexmepHbIe TaOMHUIBI - 3T0 yxe cBbime 200 cxem. 3a IepeBOM HIEH OTYETIMBO IPOCMATPHUBACTCS Lieast
pola uaeu. ..

[MTocTpoeHue u 3an0IHEHUE MOJJOOHBIX TaOIIUIL SBIISETCS IPEKPACHBIM YIIPAKHEHHEM Ha Pa3BUTHE «apHU3HO-
ro» MBIIUICHHUS U ¢ 1976 T. cucTeMaTH4ecky MCIOIb3yeTCs Ha 3aHATHAX B OOIIECTBEHHBIX IIIKOJIAX M HHCTUTYTaxX
N300peTaTenbCKOro TBOPYECTBA. [IpH 3TOM HEpeAKO JENal0T WHTEPECHbIE M300pPETCHUS M OTKPHIBAIOT HOBBIC
HaIpaBJIeHHsI UCCIEAOBAHUH U pa3pabOTOK.

3ATAUM

3amauun 57-59 BbI pemnTe JIETKO, XOTS OHU BEeCbMa TPYIHBI IS T€X, KTO HE CNBIIIAN O CTaHAapTaxX. A BOT C
3amaueii 60 mpumercs mopaboTtarth 0e3 CIIEHIKH, TepreinnBo. PemeHne 3ToOi 3agadm MOXKHO pa3BEepHYTH B WH-
TepecHOe UCCICIOBaHUE.

3amava 57

B a. c. Ne 206 207 omucan cTaHOK I Hape3aHHsl pe3b0bl METYUKAMU; JUTS PA3rPy3Kd HHCTPYMEHTA OT OCe-
BBIX yCI/IIlI/Iﬁ CTaHOK UMECT KaMEpy, 3alOJTHECHHYIO JXHUJIKOCTHIO, U IIOIJIABOK, CoeﬂHHeHHbIﬁ CO HIIMHWHACIBbHBIM
6soxom. o a. c. Ne 354 297 ananoru4Hoe NOMIAaBKOBOE YCTPOMCTBO MCTIONB3YIOT JIJISl pa3TPy3KH OMOPHBIX MOJI-
IIMITHAKOB B YCTAaHOBKE, M3MEPSIONIEH KPYTSIIIe MOMEHTHL. UeM OoJbIe MOIIaBOK, TEM, €CTECTBEHHO, OOJbIIIe
pa3BuBaeMas UM THIPOCTaTHYECKas cuia. Ho yBemmumBaTh pa3sMephl MOIUTABKOBOW KaMephl HEBBITOAHO. Mc-
TIOJTb30BaTh BMECTO BOJIBI TSDKEIIYIO KMKOCTb JI0pOT0, HeyHoOHO, omacHo. CIIporHO3UpyiTe, B KAKOM HaIpaBlie-
HUH OyIyT pa3BUBATHCS M0JJOOHBIE MOIJIABKOBBIE KaMEPHI.

IIpumedanue Ecau BOSHUKHYT TpyIHOCTH, BEpHUTECH K 3aaa4e 50.

3amauga 58

Nwmeercs ycraHOBKa IS OTYYEHUS NOJIMMEPa B BUAE MEJKUX IIAPUKOB. Y CTAHOBKA MPENCTABISIET COO0it
0aKk, B KOTOPOM HaXOAMTCS pacIlIaBlIeHHBIH moianMep. K ero moBepxHOCTH MOABEACHA TPyOa, TT0 KOTOPOii MoCTy-
TIaeT CXKATBIN BO3YX, 3aXBaTHIBAIONINN M PACTIBUISIONIHMI TTOIMMep. BO3yIHbIi MOTOK ¢ KarenskaMu noimMepa
OTBOJUTCS 10 TpyOe: KaneJabKH 3aCTHIBAIOT, AJIAI0T Ha HIDKHIOKO CTEHKY TPYOBI M CKaTHIBAIOTCS B CIIELUAIBHYIO
eMKocTbh. K coxasieHuro, ycTaHOBKa JJaeT MHOTO KPYIHBIX IapukoB. [IpoGoBain 1o-pasHOMY T0/1aBaTh BO3/IyX
- nyuuie He nonydaercsi. CTaBuiM B TpyOe PELIETKH, CETKH - CHIKAJIACh TIPOU3BOUTEILHOCTS.

Kaxkoit crannapt Hago ucmonb3oBaTh? KakoBo pemienne 3a1a4qu Mo 3TOMY CTaHAAPTY?

3amayga 59

KoHcepBBI BBITYCKAIOT B JIMTPOBHIX Oalllkax ¢ METAUTMYECKUMH KpbIIkaMu. Heo6XxommMMo poBepsTh, J10-
CTAaTOYHO JIM IJIOTHO KPBIIIKA 3aKPBIBAECT TOPJIOBHHY OaHKu. /st 3TOro omyckaroT OaHKH B BaHHY C BOZIOH U
CMOTPSIT - MOSIBSTCS JIM ITy3bIPbKU BO3ayxa (BOAa 4epe3 HEIIOTHOCTH ITPOXOUT BHYTPh OaHKH U BBITECHSIET BO3-
nyx). Crioco6 MeIUIeHHBIN 1 HeHanexkHbIH. Kakol ctanaapT Hamo npuMeHuTh? KakoBo pelieHne 1mo craniapry?

IIpumedanue. 3amaga COCTOUT B OOHAPY)KEHHH KareJeK BOJBI, MPOHUKIINX BHYTPs Oanku. Moens
3aaud OTHOCHUTCS K Kiaccy l: mano omHo BemectBo. ComepkuMoe OaHKH, caMi OaHKH, KPBIIIKH HE BXOIAT B
MOJIETb 3aa4H.

3agaua 60

OtBer Ha 3amady 59 pa3BepHUTE B TAOIHILy «PACIIONOKEHUE YaCTEH - arperaTtHble COCTOSHUS U3IEIUS».
Hcnone3yifTe nmpuBeeHHBIE B TEKCTE KHUTH MIPUMEPHI N300pETeHUH IS 3aTI0JHEHUS] HEKOTOPBIX KIJIETOK Talmiu-
el [TompITaliTech 3aNOHATH MYCTHIE KJIETKH cxemamu. Kakoe mpuMeHeHne MoxeT ObITh y 3TuxX cxem? Her mm
CpeIr HUX HOBBIX H300peTeHuit?
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HAYKA U3OBPETATD

«bBJIYKIAA PACCEAHHBIM B3I'JIAAO0OM...»

Bce-Taku MoxxHO 1M m300peTath Oe3 Teopuu? be3 BemompHOro aHamm3a, 0e3 JOTONIHBIX OMepanuil o
APU3, 6e3 Bcett aToit Henmerkoit Hayku? MoxkHO. BOT THNMUHELH puMep.

Cranb BBIILIABISIIOT B KOHBEPTOpPaX - OTPOMHBIX METAIIMYECKUX THUIJISIX C BHYTpeHHeW (yTepoBKoi (00-
JIMIIOBKO#) U3 orHeynopHoro kupnuya. Kaxmasie 7-10 qHeit (hyTepoBKa Cropaet, MPUXOIUTCs MpeKpaliaTh pado-
Ty, OXJIAX/IaTh KOHBEPTOP, BEUIAMBIBATh (DYTEPOBKY U BBHIKJIAIBIBATH €€ 3aHOBO. BO3HMKIIA Hiesl: MCHATH THTENb
KOHBepTOpa IeanKkoM. Ho KOHBEpTOp - 3TO COOpPYXEHHE BBHICOTOH C BOCBMHATAXHBIM JIOM; CIHIIKOM CIIOKHO
CHUMATh TUTENb C MOJIINITHUKOB, a IOTOM yCTaHABIHMBATh 3aHOBO. Kak e ObITh? Han 3To#t mpobiemoit monro
Ppa3MbIIUISLT H300peTaTenb KaHa. TexH. Hayk B. I'openos. IIpoGiema He mopnaBanack, MM «TycThie» mpo0sl. 1
BOT OJTHAXKIBL... «/{ouke HE0OX0 MO OBLIO KYIHTh MIPYILIKY, - paccka3bsiBaeT ['opernos. - biyxnas paccesHHbIM
B3MUISIOM 10 MarasuHHBIM IOJIKaM, 3a000BajiCs PYCCKUMH MaTpellKaMH, KpacMBO O(OPMIICHHBIMH H BbI-
CTPOMBIIMMHUCS 32 CBOEH «MaMOil», B KOTOPYIO OCTaJIbHBIE BCTABIIIIOTCS OJHA B APYTyl0. UTO-TO OHM HATIOMHHA-
mu, HO uro? IIpomen mmMo, a TOTOM BepHyJCS - BcmoMmHuI! Jla Bemp eciam yOpaTh BEpXHIOIO YacTh M
MPUCTPOUTH PYKHU-LATI(HI - 3TO )K€ KOHBEPTOP, B KOTOPBII BKJIAABIBACTCS IyTh MEHBIIUI KOPITYC ¢ (yTEPOBKOM»
(«M300perarens U panpoHaIn3aTopy», 1976, Ne 9, c. 20).

Hy, a ecim 6561 B. T'openoB He 3amien B «/lerckuit mup»? W ecinu Obl B TOT J€Hb Ha MOJKAaX Mara3uHa He
crosuti Marpeniku?.. KoHneuHo, 3a1auy Tak WM WHAYe PEIIMIN Obl, HO C e OOJIbLIIMMH MOTEPSIMUA BPEMEHH.

Obparumcs Teneps K Tadnuie oCHOBHBIX mpueMoB [13]. Hy)kHO MOBBICHTE «yJOOCTBO peMOHTa» (CTpOKa
34). Ecim uaTé W3BECTHBIMU NYTSIMHA (CHAMAaTh BECh TUTENb), MOTPEeOyeTCs JOMOTHUTENEHOE BpeMs Ha yCTAaHOB-
Ky OTpEeMOHTHpOBaHHOTO TUTIIL. KomoHka 25 («otepu BpeMeHn») win 32 («ymZo0CTBO MU3TOTOBICHUSY); IPUEMBI
B mepBoii kietke: 32, 1, 19, 25; Bo Bropoii: 1, 35, 11, 10. Ilpuem 1 - pa3nenuts 00bEKT HA YacTH. VIMEHHO 3TOT
npueM W oOHapyxun B. T'openos, «Omyxnas paccesHHBIM B3Msiiom». (Matpemika yke peann3oBaHa B
KOHCTPYKIMH THIJISI, TAK KaK (DyTepoBKa HAXOAUTCs BHYTpH Kopryca. CyTh H300peTeHusl B OTAENEHHH (YyTepOB-
KH, TIOATOMY «PacCESHHBIN B3TIISA» JOIDKEH OBLT 3a()MKCHPOBATh UMEHHO Pa300paHHYIO MAaTPEIIKY).

Hpyrast 3amaga u Apyroit m300peTarens - KaHJ. TeXH. HayK A. BelIonepkoBCKuif: «...K HIeaTbHOH KUAKOCTH
JUTS THIPO3KCTPY3UH MPEIBABILIIOTCS IBa B3aUMOUCKITFOUAIOIIAX TPEOOBAaHUS: B 30HE ACHCTBHS €€ Ha 3aTOTOBKY
JKUJIKOCTD JIOJDKHA OBITH MaJOBSI3KOM M XOPOIIO IepelaBaTh BBICOKOE TMIPOCTaTHUECKOE JaBIICHHE, a B 30HE
TepMEeTH3aIMK U TPeHHUs (Ha BXOJIe TUIYH)Kepa B KOHTEHHEP) MKHUIKOCTh JIOMKHA OBITh BBICOKOBSI3KON C XOPOIIIU-
MH CMa304YHBIMH CBOMCTBaMH. MBI IpEeaANpUHUMAIN MHOI'OYMCIICHHBIC TOIIBITKU CKOM6I/IHI/IpOBaTB TaKYIO XUO-
KOCTh M3 Pa3JIMYHBIX KOMIIOHEHTOB, 00PAIIaiICh B MHCTUTYTHI XUMHYECKOTO MPOMUIIA, TEPIEINBO H3YJaIH JTU-
Teparypy ¥ mareHThl. [lomxoaamyio KUIKOCTs HAWTH He yaaBajiochk. PemreHne mpruuio BHE3aMHO U B CaMOM He-
MOIXOIAIIECM UL HAYYHOTO TBOPYECTBA 3aBEICHNUH - B KOKTeHb-xoute. Kak-To cy0OOTHIM Be4epoM MBI pacce-
SIHHO TOTJISIBIBAIM Ha MaHHITYJIALUM JIeBYIIKH-OapMEHIIH, JIOBKO COMBAIOIICH MHOTOCIOWHBIC HCKPSIIHEC
HanuTKH. TOrna-To ¥ BO3HUKIIA IPOCTast 10 HEJICTIOCTH UJIEsl: UTO, €CIU CHeNaTh «KOKTEWIb» U B KOHTEHHEpe s
THAPO- 3KCTpy3uu (a. c. Ne 249 906). [TonpoOoBanu - u JEWCTBUTEIBHO BCE MPOLLIO OTINYHOY» («1300peraTenb
u panpoHanmusaropy», 1970, Ne 12, c. 21).

Om3ruecKoe MPOTUBOPEUNE JISKUT Ha BHUILY, pelIeHHE 3aJauu penenbHo obnerdeHo. Cpasy sicHO, UTO Mpo-
THBOPEYMBBIC CBOMCTBA MAll0 pa3feinTh B MpocTpaHcTBe. ClieI0BaTeIbHO, MOTYT OBITH JIBE M TOJBKO IBE BO3-
MOXHOCTH: 1) B3Th OZIHY JKHJIKOCTb M CO31aTh Pa3HbIC YCIIOBUS B Pa3HbBIX YACTSIX MALIMHBI; 2) B3SITh JBE JKH]I-
KOCTH M Pa3eiNTh UX B IPOCTPAHCTBE, IIPHUYEM KUAKOCTH HE JIOJDKHBI CMEIIMBATHCS APYT ¢ Apyrom. M3obpera-
TEJIb J0JI0€ BpEMs BUJCIT TOJBKO HepBbIﬁ IMyThb, Ja U TO YaCTUYHO: UCKAJl ) KUJIKOCTb, KOTOPas B pa3sHbIX YaCTAX
MAaIlMHBI BeJeT ceOst mo-pa3HoMy. JI1o0oil ciymarens oOmecTBEHHOH MIKOIBI N300peTaTeIhCKOro TBOPYECTBA
3HAET, YTO €CTh KUAKOCTH, MCHSIOIIHNE BI3KOCTh B MATHUTHOM HJIH DJIEKTPHICCKOM TIOJIC; €CTh )KUIKOCTH, MEHSI-
IOIHE BA3KOCTh B 3aBUCHMOCTH OT TEMIIEPATyphl, OT TPaJleHTa CKOPOCTH B CIOsX... Ho mporie uATH BTOPEIM
IyTEeM: IIYCTh B Pa3HBIX YacCTAX MaIIMHBI pabOTarOT pasHbIe )XUAKOCTH. 11t 3TOr0 Hajg0 noxo0paTh HeCMEIIBa-
IOIINECs KHUIKOCTH (KKOKTEWIBY») - BA3KYI0O M MaJIOBs3KYI0. VIHTEpEeCHO cOmocTaBUTh pacckas n3olOperarens u
JTAaBHBIM-IAaBHO OIyOJIMKOBAHHBIH KOMMEHTAPHIA K OJHOM U3 yueOHbIX 3amau [12, ¢. 176]:

«...MBI HaTIIT B KOHTEHHEP AJISI THAPOIKCTPY3UH... MATOBA3KYIO pabodyro KUIKOCTH - MOIPOCTY TOBOPS,
BOJBL.. B monocTe KOHTEMHEpa MBI 3aJWIIA CJIOM BBICOKOBA3KOM JKMAKOCTU C IUIOTHOCTBIO HMXKE IJIOTHOCTHU
BOJIBL... MUHEpaIbHOE Maciio Mapku CYy».

«...'maBHOe TpeOoBaHMe - HE cMEIINBATLCA ¢ HEPTHIO... Bee BemecTBa ObIBaIOT TMOO OpraHuYecKue, JIMdo
Heopranuueckue. Eme anxumrkam ObUIO M3BECTHO, UTO «TI0A00HOE pacTBopsieTcs B mogooHom». Hedts - Beme-
CTBO OpraHMu4ecKoe. 3Ha4YHT, KPaH J0JDKEH ObITh HeopranndeckuM. Camasi pacrpoCcTpaHeHHasi HeOpraHu4ecKast
KHJIKOCTB - BOJIAY.

KoneuHble 0TBETHI COBIIAAAIOT: BOJIA M Macio, Boja M He(hTh. B 00omx ciydasx cocTaB «KOKTEHIISD OMUH U
TOT XK€...

[Topoii TpyIHO MOHATH, HOYEMY B IIOUCKAX MU «OIyXKIAIOT PacCESHHBIM B3IJISIOM» TJI€ YTOAHO, HO TOJIb-
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KO HE TaM, IJie clefoBaiio OBl «OIyXIaTh» B MEPBYIO OYEpeb - B KHUTAX MO0 TEOPHH PELICHUS H300peTaTenb-
CKux 3a1ad. Beap MoxHO mpocTto nepedpats 40 OCHOBHBIX IPHEMOB, 3TOMY JaXK€ YIUTHCS HE HAJIO...

Wmxenep FO. [MopTHIATHH CTONKHYICS ¢ 3aJadeld, O4eHb IMOXOXKeH Ha Ty, kKoTopyio pemain B. I'opernos:
HY)XHO OBUIO YCKOPHTH PEMOHT IE€YH, Ha 3TOT pa3 CTEKJIOBApEHHOW. J[HO Meun BBHIKIAIBIBAIOT OTHEYIOPHBIMH
HIAMOTHBIMU OpYCHSMH - Ha 3T0 yxoauT 90 % BpemeHH, 3aTpauMBaeMoOro Ha peMoHT. Bce neno B ToM, uTo Opy-
Chsl JOJDKHBI TUIOTHO MPUWIIETaTh APYT K APYry, IO3TOMY MX NpUXoauTcst oOpabateiBath BpyuHyto. 1O. [lopTHs-
ruH ObuT Ha nekiusax mo TPU3 u 3Han, uro cymectByioT 40 npueMoB. [loaTomy pemenne 3agaquu Moo HHave.
«[lepebupas mpremsbl pemeHns n300peTaTelabckux 3amad, - numet 0. I[opTtaarun («M300peraTens u parpoHa-
mm3atopy, 1973, Ne 4, c. 28), - s Bce BpeMs JIoMall TOJIOBY, KakK ke CAeJaTh, YTOOBI IIBBI MEXKIY OPYChIME OBLITH
MHUHUMaJIbHBIMU? ECTh Takoi NMpueM - yCHIIMTH BpeAHBIH (DaKTOp M MPEBPATHTh €r0 B MOJE3HBIH... MBICICHHO
YBEJIMYMBAIO - MIMpE U mupe... Uro nanbme? BoT 4To: Hamo 3TO MPOCTPaHCTBO ¢ HEPOBHBIMH KPHBOJIIMHEHHBIMU
CTEHKaMH 3aChINaTh BHICOKOOTHEYIIOPHBIM OETOHOM... Halli 5KOHOMHUCTHI MOJICUMTAIN SKOHOMUYECKHU 3B ekt
oT obsierdenus Tpyna -103 py6. 36 kor. 3a kaxAbid kKydometp kinanku!.. KomureT mo genam n3o0peTeHuid BbIIal
MHE Ha 3TOT CI0c00 aBTOpcKoe cBUAETeNbCTBO Ne 270 209.

IIpocrast MBICIIB - TOCMOTPETH CIUCOK NPHEMOB, HO KaK PEIKO OHa Bo3HWKaeT! [JTaBHBIM KOHCTPYKTOP
npoekta JI. LlnTpoH paccka3piBaeT 00 M300peTeHNH, OCHOBAaHHOM Ha MPUMEHEHHH... «BO3JIYIITHOTO MEIIKa»; KaK
MBI BUJIETH, 3TO BECbMa PacIpOCTpaHEHHBbIN npueM, u B aureparype no TPU3 HerpynHo Haiitu nmpumeps! ero
ucnonb3oBanus. Ho J[. Llutpon oOHapy»xui ero He B KHUTAX, a...CpPeIU UIPYyIIeK chiHA: «Pa30upas omHaXIbI C
CBIHOM €T0 CTapble UTPYIIKH, YBHUJEN HAJAYBHOTO PE3MHOBOTO KioyHa. To, uTto g uckan!» («M300peraTens u pa-
muoHanm3atTopy», 1972, Ne 5, ¢.12).

Eme onun mobonsiTHBI pumep. ChopMyarpyeM ero B BHIE 3a4a4H.

3agaua 61

CylIecTBYIOT TaKk Ha3blBaeMble METaJUIOIUIAKUpYIoIUe cMa3ku. B Hux Ha 90 % oObIMHOrO Macia npuxo-
nutest 10 % TOHKO M3MENbUEHHOTO MeTauIndeckoro nopoiurka. [Ipu pabore mopoIok co3faeT Ha TPYUIUXCS MO-
BEPXHOCTIX TOHYAWINUKI 3alUTHBIN 0l MeTaia. IIpurorosneHne cMa30k O4E€Hb IIPOCTOE - IIyTEM MEXaHU4e-
CKOTO TIEPEMEIIBAHUSL.

Ho Takne cMa3ku He TOIATCS, €CIIH 3a30p MEXIY TPYIIMMHCS IOBEPXHOCTSIMH MEHBIIE TPAHYJ MOPOIIKA.
Mo>kHO, KOHEYHO, CHIIbHEE HCTEPETh MTOPOIIOK - CIeaTh KOJUIONIHbIH pacTBop. Ho 1 B 3TOM citydae moryqaroT-
Csl CIIMIIKOM OOJIbIINE YacTHLBl. BoJbIlie n3MeNnbuaTh - 3HAUUT NEPEUTH OT KOJIOMTHOTO PAcTBOPA K ICTHHHOMY
pacTBOpy (B HICTUHHOM PacTBOPE METAJLI CoJiep>Kaicsi ObI B BUIE MOJIEKYJI, aTOMOB WJIK HOHOB). Ho mMeTanibl He
pacTBopsitoTcs B Macie. Kak ObITh?

SIBHOE (hM3MUECKOE MPOTHBOPEUNE: METAIIT JOIDKEH OBITh B CMa3Ke, YTOOBI IIJIO TUIAKMPOBAHUE, U METa/lIa
HE JIOJDKHO OBITh B CMa3Ke, 4TOOBI He OBbUIO KPYMHBIX YacTHI. THIHUYHEHIIas 3a/1a4a Ha IPUMEHEHNE CTaHaapTa
10. DTOT cTaHIapT BKJIIOYAET CEMb CIIOCOOOB BBOJMTH BEIECTBO, KOT/Ia BBOIUTD €ro Hemb3s. 1o ycioBusm 3a-
Jlau¥l cpasy OTIAAAI0T IIECTh CIoco00B (BBEIICHUE IT0JISI BMECTO BEIECTBA, BBEACHHE «HAPYKHOI» J100aBKH U T.
}1), OCTacCTCA OAUH:. BBCCTH [[O6aBKy B BUAC XUMHUYCCKOI'0 COCAMHCHU S, U3 KOTOPOT'O OHA NOTOM BBIACIIUTCH.

Uro ke 310 3a coeaunenre? OUYeBUAHO, OHO JOJDKHO O0JIagaTh TPEMsl CBOMCTBAMU: COAEpPIKATh METaI,
pacTBOPATHECS B CMa3Ke (JaBaTh NCTUHHBIN PacTBOP), BBIAEIATh METAILT IIPH BO3SHUKHOBEHHUH CHJT TPEHUSL.

[lepBoMy TpeOOBaHUIO JIETKO YHOBJIETBOPUTH. ECTh CKONBKO YrOIHO BEIIECTB, COAEPIKAIIMX METaUIBI,
HarpuMep IoBapeHHast cojib. MeTaul B Hell ecTh 1 MeTa/ula B Hell HeT (OH CBSI3aH M HE MPOSIBIISIET CBOMX MeTall-
JMYecKuX CBOMCTB). Tperbe TpeOoBaHHE TOXKE JIETKO BBIMOJHSETCS: BEIECTBA, COAEPIKalle METaJll, pasjiara-
I0TCS1, HAIpUMeEp, MO ACHCTBUEM 3JIEKTPUUECKOro TOKa, TerioBoro nomis. I[locnennee mydre: TOK Hago MOIBO-
JUTH, a TCIJIO CaMO BBIJACTIACTCA IPU TPCHUM. Tenepb HaJ10 BBIICHUTH, KaKHMEC BEHICCTBA XOPOMIO paCTBOPAIOTCA B
cmaske. Ho u 31ecs Her TpyaHocTeil. CMa3ka -OpraHn4ecKoe BEIIECTBO, XOPOIIO PAacCTBOPSIIOTCS B HEH OpraHu-
YEeCKHE K€ BELIECTBA («I1000HOE pacTBOPSIETCS B MOJOOHOM»). 3HAYHT, HY)XHO METAJUIOOPTaHMYECKOE BeIlle-
CTBO (Kakas-HUOYb COJIb METAJUIA U OPTaHWYECKOW KHCIIOTHI), pasjiararomeecs: Mpy Hy>KHOM Ham paboueii Tem-
neparype Tpenusi. Ocraercsi B3ATh CIPaBOYHUK 110 OPTaHUYECKONW XMMHUH M MOA00PaTh MOJAXOSIIYI0 METaIO-
OpPTaHUYECKYIO COJIb.

Orta 3aaya HEOAHOKpaTHO perranach Ha 3anstusx no TPU3. Ha nony4yenue oOuieit naen pemenns («Hyx-
HO KaKOe-TO METAUTIOOPTaHWIEeCKOe COSANHEHNE») YXOAUT B cpeaaeM 30-40 MIH; IpaBUIBHBIX OTBETOB Ha ITEp-
BOM Kypce okono 40 %, Ha Bropom - okono 70 %. ITogbop KOHKpPETHOTO BEIecTBa AAETCs B BUJIE JOMAIIHETO
3aganust. Cratot pabotsl B cpenHeM 60 % (HyKHBI CITPaBOYHHKH 110 XMMHH, HE BCE YCIIEBAIOT UX AOCTATh), MpakK-
THUYECKH BO BCEX CIAHHBIX paboTax MpaBHIIbHBIE OTBETHI (MHOTIA YKa3bIBAIOT HE TOJBKO TO BEIIECTBO, KOTOPOE
HYXHO, HO U elIlle 1Ba-TPH).

Teneps mocMoTpHM, Kak OblIa pellIeHa 3Ta 3ajada «B HaTypey». M3 cTaTbu m300peTarens KaHJ. TeXH. HAyK
B. IlIumanckoro: «...Kopode roBops, Hy)kHa pacTBOprMasi B Maclie MpHCaaKa... beimm 00cae10BaHbl caMble pa3-
JIMYHBIe coequHeHns. X nake TpyaHO Bee mepedrcnutsh. M omats momor cirydail. Kak-To s cTOSUI B KHH)KHOM
MarasMHe, W KTO-TO Tompocun mnpopaBmmiy: «[lomaiite, moxanyiicta, «MeTOAbl 3JIEMEHTOOPTaHNYECKOH
xuMum». CuactimBast MpICIIB! A 4TO eciM onpoOoBaTh MeTaioopranndeckue coenunenus? [lonpocun «Meto-
JeD» A7 ce0s. DTo ObUla BOMCTUHY 30JI0Tast JKMIA. YKCYCHOKMCIBIM KaAMHM, OKa3bIBaeTCs, pa3jaraercs Mpu
250°. DkcrepuMeHT Jjajl OTBET: ATO BEIIECTBO PacTBOPHMO B Macie. II0BepXHOCTH TpeHHS MOKPBHIBAIOTCS Ka-
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nvuem» («1300peraTerns U paroHanu3aTopy, 1972, Ne 2, c. 6).

[Moxayif, camoe TparmgyHOe B TaKUX UCTOPHAX TO, 9TO M3 HUX HE M3BJIEKAIOT YIPEKOB Ha Oymymiee. Te ke
n3o0peraTend, pemras Jpyrue 3a1aqu, ASHCTBYIOT BCEe TEM K€ METOJOM IpoO M OMMOOK, BHOBb TEPSAS T'OABI U3-
3a He3HaHuA a30B TPU3. «lIpouwuto Tpu roxa, - NumieT KaHa. TeXH. Hayk A. bermounepkoBckuil o gpyroi 3agaue, -
s Ipo0OOBaJI O- Pa3HOMY BHIOM3MEHSATH IPOLECC, OAHAKO Oe3ycnentHo...» («/3o0perarens 1 paloHAIN3aTOpP,
1972, Ne §, c. 6). Ecnu B TeueHne Tpex JieT IpyIa HHXKEHEPOB BO INIaBe C KaHA. TEXH. HayK «10-pa3sHOMY BHJIO-
H3MEHSET TpoIece» M «OIMyXKJaeT pacCcesHHBIM B3TIIAZIOM» - 3TO 0OXOIMTCS TOCYAapCcTBY He MeHee 4eM B 50
ThIC. py0. [ns cpaBHEHHS: TOJOBAsI CMETa OOIIECTBEHHOTO MHCTUTYTA H300peTaTensckoro TBopuectsa (pu 100
CJTyIIATEISIX ) COCTABIISAET BCETO 3 THIC. PyO.

Ms! roBopwiH 00 M300peTaTeNnsax, pPemaBInX 334add B OAWHOYKY MM HEOONBIIMMHU Trpynnamu. Moxer
OBITh, B KPYITHBIX KOJUICKTUBAX JIEJI0 00CTOUT MHaue? MoxeT OBbITh, TaM CyliecTBYeT Ooiee d3((EeKTHBHAS TeX-
HOJIOTHUS TBOpUeCTBa?

Bot uro paccka3siBaeT reHepanbHbId KOHCTpYKTOp O. K. AHTOHOB («JIMTepaTypHas raseray, 14 aBrycra
1968 1, c. 2):

«Korna xKoHCTpyHpoBamy «AHTEs», 0COOEHHO CIOXHBIM OBLT BOIIPOC O cxeMme ornepeHus. [IpocToii BbICO-
KM KUJIb ¢ TOPU30HTAIBHBIM ONEPEHHUEM HAaBEPXY MPH BCEH SICHOCTU U 3aMaHUYUBOCTH 3TON CXEMBI, PEKOMEH]IO0-
BaHHOW a’poIMHAMUKAMH, CAENATh ObUIO HEBO3MOXKHO - BRICOKOE BEPTHKAJIBHOE ONIEPEHNE CKPYTHIIO OBbI KaK Oy-
Ma)KHBII TTaKeT (DI03EIIDK caMoJIeTa, MMCHOIIUI OTPOMHBIN BBIPE3 Il TPY30BOTO JIFOKA IIUPUHOMN 4 MeTpa U JJIH-
HOIO 17 METpoB.

Paznennts TOpH30HTANBHOE ONEPEeHHE U MOBECUTH «IIaiObI» IO KOHIAM CTaOMIM3aTopa TOXKe ObLIO He-
B35, TAK KaK 3TO PE3KO CHIDKAJIO KPUTHIECKYIO CKOPOCTh (DiIsATTEpa ONepeHusl.

Bpewmst 110, a cxema orepeHus He Oblila HalieHay.

Cospemennoe aBuaironHoe Kb - koiuiekTuB, ruiaHoMepHo paboTaronuii mo oOei nporpamme. ['enepais-
HBII KOHCTPYKTOP JyMaeT o 3ajiaue He B ONMHOUKY. KakIpIM y3710M caMmosieTa 3aHMMaeTcs TpyIa TaIaHTIMBBIX
KOHCTPYKTOPOB, pacIiojiaraloliux camMoii cBexeil nHpopmarmeii 000 BCEM, 4TO OTHOCHTCS K MX CIIEIMAbHOCTH.
Ho ecnu ocranaBiamMBaeTcsi 0J(Ha Takas IpymIa, 3T0 cOMBAeT pUTM pabOTHI Bcero KoiutekTusa. HerpyaHo mpex-
CTaBUTH ceOe, 9TO CTOUT 3a pocToi (pa3oil: «Bpems 1o, a cxema onepeHns He OblIa HaliIeHA. »

«Kak-T1o pa3, npocHyBIINMCh HOUBIO, - pogomkaeT O. K. AHTOHOB,- 5 cTall IO NPUBBIYKE TyMaTh O IJIaB-
HOM, O TOM, 4TO OoJblIe Bcero 3a00Tnino u 6ecriokomno. Eciii nonoBuHKHM «auaiiObDy onepeHus, pa3MelieHHbIe
Ha FOPU30HTAJIBHOM OIEPEHUH, BBI3BIBAIOT CBOEH Maccoil (UISTTEp, TO HA/IO PACIIONIOKHUTH IIaHObI TaK, 4YTOOBI UX
Macca U3 OTPHLATENHHOTrO (hakTopa CTaja MOJIOKHUTEIbHBIM... 3HAYHUT, HAJ0 CHIBHO BBIABUHYTh MX M pa3Me-
CTHUTH BIEPEIN OCH JKECTKOCTH TOPU30HTATBHOTO OIIEPEHHUSL. ..

Kax npocro!

S TyT Xe mpoTAHYN pyKy K HOYHOMY CTONHKY, HAIIylald KapaHJall U 3alUCHYIO KHI)KKY U B ITOJTHOU TeM-
HoTe Habpocai HaliieHHy!o cxeMy. [louyBcTBOBaB OoJbIIOE O0JIErYeHHeE, s TYT e KPEIKO 3aCHYI».

3a Tpu roga g0 onyonukoBanus ctatbu O. K. AHTOHOBa «OKOHOMHYECKAs ra3eTa» MOCBATHIIA CBOIO IIECT-
HAALATUCTPAaHNYHYIO BKIIAJIKy MaTepHaiaM 1o Ha3BaHHeM «BHuManue: anroputm usobpetrenus!» [25]. B atux
Marepuanax Obula, B YaCTHOCTH, HEOOJNbINAsl TaOMUIA yCTpAaHEHHS TEXHHUYECKUX NpoTuBopeuni. HyxHo yBe-
JIMYNTH TUIONIAb OTIEPEHHS - 3TO TPEThsl CTPOKA TaOJIMIIBI, €CIIM UATH M3BECTHBIMH ITyTSIMH, MOSBISETCS BpEa-
HBII (akTop - 310 14-51 KonmoHKa Tabmuuel. Ha nepecedeHnn - B COOTBETCTBYIONIEH KIIETKE TaOJUIIBI - YKa3aHbI
TpU IpuUeMa, IPUYEM MEpBbII M3 HUX JOCIOBHO COBHAAaeT ¢ pemeHueM, HaiineHHbIM O. K. AHTOHOBBIM:
-«BpenHble GpakTopbl MOTYT OBITH HCIIOJIB30BAaHBI JIJIS MOJTYYEHHUS MOJIOKUTENBHOTO 3 dekTa» (BCrioMHUTE 3a/1a-
gy, kotopyto peman FO. [Toptasarun). Takue TabauIbl MyOINKOBAINCh U PaHbILE, OTHIOAb HE 003aTeNbHO OBIIO
nepeOnpaTh MHOKECTBO BAPHAHTOB, TEPSISl BPEMS, HCKATh PEIICHNE OECCOHHBIMU HOYaMH.

«biynaHne paccesHHBIM B3TILIIOM» KaK METOJ PELICHHs N300peTaTeNbCKUX 3a1ad He TOJIBKO BE/IET K I10-
TEpsIM BPEMEHH, HO M HEM30EKHO TOPOKIAeT MHOXKECTBO CIIA0bIX, HEYIAUHBIX N300pETEHHH, KOTOPbIe HEBO3-
MOXHO BHeJIpuTh. BoT THnHMuHbIA npuMep. B Haeil cTpane exxeMecsyHO BBITycKatoT okoito 300 MiH. mTyk da-
stHCOBOM mocyabl. [Tocne mepBoro o0xwura u3enus AT Ha TPH TPYIIIBL, KAXKAYI0 U3 KOTOPBIX 3aT€M BTOPUYHO
00xwuraroT mo cBoeit TexHonoruu. COpTUPOBKY BEAYT 110 3BYKY: paOOTHHIIA OEpET Tapeliky, yaapsaeT ee MeTalIH-
YECKMM MOJIOTOYKOM M B 3aBUCHMOCTH OT TOHAJIBHOCTH 3ByKa KIIAJET TapesKy Ha OJHY M3 Tpex no3unumii. Takas
COPTUPOBKA - TPyl YPE3BHIYAHHO MOHOTOHHBIA M TSDKEINBIH. EcTecTBEHHO, BOZHMKIIA N300peTaTenbeKas 3aaada;
Ha/o M30aBUTHCS OT pydHOro Tpyna. W BOT rpymma m3oOperareneil pa3pabaThIBaeT... «pyKacThI» aBTOMAT.
OyiHa pyKa aBTOMaTa XBaTaeT TapelyKy, Apyras yaapseT MOJOTOYKOM: 3BYKOBBIE KOJIeOaHUSI BOCIIPHHUMAIOTCS
MHUKpPO(OHOM, aHAJIM3HPYIOTCS... CIIOBOM, IOJHOCTBIO CKOITUPOBaHbI AeHCTBUS 4denoBeka. B kuurax mo TPU3
€CThb MHOKECTBO TIPUMEPOB - BECEIBHBIN MapOXO0J], MAaralouiii Mapoxoa, «pyKacTasp MIBeHHas MalluHa, HIUTIO-
CTPHUPYIOIIUX MPABUJIO: HENb3s1 MEXaHNYECKH KOIMPOBATh JEHCTBHS YenoBeka. «PykacTas» copTHpOBOYHAS Ma-
myHa OblIa MOCTPOEHA, €€ MOMBITAIICH BHEIPUTD... 1 OOHAPYXWIM Maccy HEJOCTaTKOB. MallnHa pe3Ko MOBBI-
CHJIa TIPOLEHT 00l OCY/bI; TPyOble MaHUITYISITOPHI MAIIMHBI OBIIM JINIIH BHEITHEH KOMMEH YeI0BEYeCKON PYyKH,
KOTOpas Ha CaMOM JieJIe €CTh YacTh CUCTEMBI «pyKa - MO3I». MalllHy He BHEJIPUIIN; JEHbIH, 3aTPadeHHbIC Ha e
CO3JIaHNE, OKA3AIMCh YUCTHIM YOBITKOM.

C touxu 3penust TPU3 - xpecroMaTHITHBIN ciTydail MI0X0H opraHu3aiiy TBopuecTBa. [IpoBepka kauecTBa

81



00kuTa Tapesok - HepeneHHas 3aja4a. Ho, MoxeT ObITh, B IPYTHX OTPACISIX TEXHUKH aHAJOTUYHBIE 3a]Ia4H pe-
IIAJIFCh, IPUYEM Jaxe ¢ Ooree )KeCTKUMH TpeOOBaHUSAMH! B OTHOIIEHUH ITPOU3BOANTEIFHOCTH 1 ToUHOCTH? Ta-
Kasl TIpOBEpKa MpeaycMOTpeHa naxke B paHHuX moaudukamusax APU3 (B8 APU3- 77 mar 1.8 6). B3sate xoTst 061
pamroTeXHUKY. Pe3ancTopsl, MMUPOKO MCIIOIb3yeMble B PaJMOTEXHUKE, - Ta )K€ KepaMHKa, UX Hal0 OOKUTaTb U
npoBepsiT. Ho pe3ncTopsl - «rapenka» HacTOJNBLKO MajleHbKas, YTO MOJIOTOYKOM HE MpoBepHilb. EcTh aBTromMaT
AKC-1: kepamuKa IpOCBEYHBACTCS IBYMsI MOHOXPOMAaTHUYECKHMH JIydaMH CBeTa, 00 00KUTe CYIST 10 COOTHO-
HICHUIO UHTEHCUBHOCTEW MPOIICAIINX Yepe3 00pa3el] CBETOBBIX MTOTOKOB.

MoskeT OBITh, T/Ie-TO €CTh CIIOCO0 KOHTPOII o0kura emre 6omee Menkux m3aemuii? Ecte. ConHile «o0xura-
€T» 3€pHa, MT0TOMY B CEIBCKOM XO3SHCTBE M MUILIEBOM MPOMBIIIICHHOCTH TOXKE MTPUXOIUTCS ONPENEISTh, KaK
UAeT 3TOT «00Xur». A. c. Ne 431 431: «Criocob aHam3a CTPYKTYpPhI 3epHA MIICHUIIBI ITyTeM HCIIOIb30BAHHUS €TO
OINTHYECKUX CBOWCTB, O T MY a l0 [ U U C S TEM, YTO C LIEJbIO HOBBIIICHHUSI TOYHOCTH aHAIN3a ONPEEIISIIOT
MIPOITYCKHYIO U OTPaKaTebHYIO CIOCOOHOCTH, @ O CTPYKTYpPE CYISAT IO UX OTHOIICHHION.

Korna m3o0perarot, «OmyKaas pacCesTHHBIM B3TJISIIOM», OY€Hb MaJIO IIAHCOB, YTO 3TOT B3TJIS TMOMAJET
HMMEHHO Ha TO aBTOPCKOE CBHIETENBCTBO (M3 MHOTHX COTEH THICS), KOTOPOE MOJCKAXKET ITyTh permeHns. B3rman
OCTaHABJIMBACTCS HAa TOM, YTO BU/IHO BCEM... M TIOSIBIISICTCS «pyKacTash» MalliHa.

TpyaHocTH ¢ BHeAPEHNEM HEN30EXKHBI, €CIM N300pETeHNE 3HAYUTEIBHO ONEepekaeT CBOe BpeMs. briBaroT
TPYIHOCTH, OOYCJIOBJIEHHbIE KOHCEPBAaTHU3MOM, HEKEIaHHEM PHUCKOBATh U T. A. M Bce-Taku BO MHOTHX CITydasx
MIepBONPUYMHA 3aTPYAHEHUI B TOM, YTO 33/1a4a IJIOXO pelIeHa.

HECKOJIbKO 3AMEYAHUI O JINTEPATYPE IO U30BPETATEJILCKOMY
TBOPYECTBY

B nutupoBannoit crarbe O. K. AHTOHOB cripaBesIMBO OTMETHII, YTO «O MPOLECCE TBOPUYECTBA HAMKCAHO
MHOTO, B TOM YHCJIC U MHOTO YeIyXu». YBBI, J€I0 0OCTOMT UMEHHO TaK. «OCCHEHUS», «03aPCHUMY, «CIydalHbIC
HaXOJIKW» - BCE OTH BBIPAXKECHUS JIETKOBECHBI, BHEIITHE 3aHUMAaTENbHBI. OTCI0/Ia TIOTOK BCEBO3MOXKHBIX UCTOPHI O
«OITy)KTaHUH PACCESTHHBIM B3TISIOMY. [I9Th, 1ecsATh, COPOK TaKUX UCTOPHUH - U Y MIKOJIBHUKA, CTYAEHTA, MOJO-
JIOTO WHXKEHepa CKIIabIBaeTCsl YOSKICHNE, YTO IMEHHO TaK W Ha[UIC)KUT H300peTaTh.

IIpaBna, 3a mocnenHue roJpl HAMETWIIUCH ONpeaesieHHble cIBUTH. CTalu MOSABIATHCS KHUTH U CTAaThbU IO
METOJIaM aKTUBHU3allMHU MOKMCKA, B TOM uucie oTianyHas kaura Jx. Jxonca [26]. OT METOI0B aKTHBHU3AIUH T10-
HCKa, KaK y)Ke TOBOPHUJIOCH, HE MPUXOAMUTCS OKUIAaTh MHOTOTrO; OHH JIAIIb YIIy4IIIalOT OOBIUHBIN 1epedop Bapu-
aHToB. Ho myOnuKkanuy Takux METOJOB 3aCTaBJISIOT OOpPAaTUTh BHUMaHUE Ha HECOBEPIIEHCTBO CYIIECTBYIOIIEH
TEXHOJIOTHH - X 3TO YK€ XOPOIIIO.

[NoBrIIeHHBII UHTEpEC K HOBBIM METOJIaM PEIICHHS TBOPUYCCKHUX 3aad IMOPOH MPUBOANUT U K MOSBICHUIO HATY-
MaHHBIX, YACTO YMO3PUTEIbHBIX METOAOB. TakoBa, HAPUMEP, «CTPATErUsl CEMUKPATHOTO MTOUCKa, MPEII0KEH-
Has ['. Bymem. «/3BectHo, - umet I'. By, - 4to 3¢)(eKTHBHOMY OJJHOBPEMEHHOMY PACCMOTPEHHIO, CpaBHE-
HUIO, U3YYEHUIO YEJIIOBEK MOXKET MOABEPTHYTH JI0 CEMH MPEIMETOB, JIEMEHTOB, MOHATHIN, Uei. B aToM cMbIcie
CHUCTeMa, OCHOBAaHHAs Ha «MarmuecKoM» YHCIe CEMb, IMEET 3HAYMTEIbHbIC MIPEUMYIIECTBA Mepe/ AeCATUIHON
cucreMoit» [27, c. 90]. lanee - ceMpb cTaani, B K&XKIOH - CEMb KIIFOYEBBIX BOMPOCOB... M300perarerto, 0qHaKo,
HE HaJ0 OJHOBPEMEHHO pPacCMaTpPUBATH CEMb CTAIWH - Belb CTaIUH MPEICTaBISIIOT TOOOH nociedosameinvbie
ATaIlbl Iporecca. «Marus Juciia ceMb 371ech a0COIIOTHO He mpH YeM. C TaKuM e OCHOBaHHEM MOXHO MOTpe-
00BaTh, YTOOBI B KaXKIOM TOpOJIc OBUIO CEMb PaiOHOB, B KAXKJIOM PalilOHE CEMb KBApTAJOB, B KaXIIOM KBapTae
CeMb JIOMOB, B K&XJOM JOME CeMb dTaKEH, Ha KaXIOM CeMb KBapTHp... 3a "Maruueckoil" ¢gopmoi "crpareruu
CEMUKPATHOTO MOKCKa" CIIpsATaHo Oe3HaIekKHO CTapoe cofiepkanue. Hampumep, mpu BBISIBICHHU U GOPMYIUPO-
BaHUH N300peTaTeIHCKON MPOOIEMBI PEKOMEHTyeTCSI HCII0Ib30BaTh CEMb BOIIPOCOB PUMCKOTO puTopa KBuHTHI-
mmana (I B.H.3.): kT0? uT0? THE? W T.A.

Jis mogo6Ho# "anmxumun" (HE3aBUCHMO OT TOTO, TMPSYETCS T OHA 3a "Marueil" Wi 3a yiabTpacoBpe-
MEHHOH KHOCPHETUUECKOW TEPMUHOJIOTHEH) THITUYCH TIOJTHBIA OTPHIB OT HM3Y4YEHHUS OOBEKTUBHBIX 3aKOHOMEP-
HOCTCH Pa3BUTHS TEXHUYCCKUX CHCTEM, OT HCCICIOBAHUS MATCHTHON MH(GOPMAILUH, OT PEIICHHUS KOHKPETHBIX
M300peTaTeNbCKUX 3a/1a4.

CymecTBYIOT HaZle)KHBIE KPUTEPHH, IO3BOJIIONINE CYAUTh O HOBBIX paboTax Mo M300peTaTebCKOMY
TBOPYECTBY:

1. OcHOBaHO JTH HCCIICAOBAaHUE HA JOCTATOYHO OOJIBIIIOM MAaCCHBE MATCHTHON HH(OpMaIn?

Cepbe3Hast paboTa HE MOXKET OCHOBBIBATHCSI HA HECKOJBKUX CIOydaiHbIX (haktax. Kak mokasbeiBaer
MPaKTHUKa, XOPOIIee HCCICAOBAHUE IO TEOPHH M300pETATE/ILCTBA OOBIUHO CTPOUTCS Ha aHAIM3e He MeHee 10-
20 ThIC. aBTOPCKUX CBUECTEIHCTB M TMATCHTOB.

2. YYuTHIBaeT JIM UCCIEJOBATENh CYIIECTBOBAHIE PA3HBIX YPOBHEH N300peTaTeIhCKIX 3a1a4?

Ecmu He "oTcesTh" MHOTOYNCIICHHBIE H300pETCHUs HU3MIMX yYPOBHEH, OHH "3a0BIOT" CpaBHHUTENBHO
penKue N300pETeHUS BBICIINX YPOBHEH U HABSKYT BBIBOJABI, MMCIOIIUE CMBICI TOJBKO JJIS MPOCTHIX 3ajad.

3. OnpoOOBaHkI I PEKOMECH/IAIIMY HA JOCTATOYHO OOJIBIIIOM YUCIIC HOBBIX 3a/1a4 BBICIIIMX YPOBHEH?
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Hekortopoe Bpems Hazan P.M.Hdepsarun [28, ¢.59] npemnoxuin o obpa3y u nogoduto APU3 anroputm
pemeHus nccnepoBarenasckux mpoodieM (APUIT). B pabote He ObIIO MPHUBEAEHO HU OJHOTO IPHMEPA HCIOIH30-
Bauus APUII g pemenns Hayunsix npodiaem. EctectBenno, APUII He Hamen HUKakoOro MIPUMEHEHHS. ..

TBopuecTBO npHoOpeTaeT Bce OOJNBINYIO0 OOLMIECTBEHHYIO [IEHHOCTh. JTO M MOPOXKAAET CHEKYJISITHB-
Hble HacKokHu. Crapble TepMUHBI "03apeHue", "oceHeHue" U Jpyrue HMHOTAA 3aMEHSIOTCSl COBPEMEHHBIMU "KU-
OepHeTnyeckuMu" TepMUHAMU. [TOSIBIISIFOTCSI CXEMBI CO CTPEJIKaMM, KpY)KOUKaMy M Hajamucsmu "Bxon', "BbI-
xoxn", "Ojok mepepaboTku uH(pOpMaiuu"', "HakonuTens" U T.O. PealbHOro comepKaHMs 3a 3TUM YacTO, YBBI,
HET.

N3obpeTarenbckoe TBOPUECTBO - CIOKHBINA MPEIMET AJISI HCCIEOBAHMS. 3a KaXKIbli, a- )K€ OYeHb He-
OosbIrol, "KBaHT" 3HAHUS TMPUXOAWTCS IUIATHTH OTPOMHBIM TpyaoMm. Ho apyroro myrw Her.

HIEJAEBPBI... 10 ®OPMYJIAM

TPU3 yaut pemats u3odperarensckue 3aaa4un "mo ¢popmyrnam” u "mo npasmiam'”. Bo3Hukaer mapamgok-
CaJlbHAs CUTYAIlWs: YeNIOBEK JIeNIaeT M300pETeHUs BBICOKOTO YPOBHS (T.€. IONydaeT BEICOKOKAYECTBEHHBIN npo-
O0yKm meopyecmea), He TpUiiarasi Ipu 3TOM TBOPYECKHX ycwiui (T.e. 06e3 npoyecca meopuecmea). OnHa n Ta
Ke 33/1aua (yueOHasi WM [IPOM3BOJICTBEHHAs) PEIIACTCs B Pa3HBIX rOpojax pa3HbIMHU JIIOABMH 10 OJHUM H TEM
K€ MIpaBUJIiaM U MOJIYHYarOTCA OJUHAKOBBIC PE3YJIbTAaThl HE3ABUCUMO OT HWHAWBUAYAJIbHBIX KAa4Y€CTB OTHUX ﬂ}O[leﬁ.
D10t pe3ynasTar (M300peTeHue) (GOopPMaIbHO SBISCTCS TBOPUYCCKHM, (haKTHUCCKH JKE OH - OOBIYHAS WH)KCHEPHAs
MPOAYKIHS, KaK, HallpuMep, pacdeT Oanku 1o ¢popMyliaM COIPOTHBICHUS MaTEPUAIIOB.

[Tapagokc STOT BEI3BaH TEM, UTO MOHITHE "TBOPUYECTBO" HE €CTh YTO-TO HEM3MEHHOE, 3aCTHIBIIEE: CO-
JiepaKaHue, BKIaJbIBAEMOE B 3TO MOHATHE, IIOCTOSHHO MeHseTcs. B cpeHue Beka, HapuMep, pelIeHUE ypaBHe-
HHUH TpeTbeil cTerneHu ObUIO HACTOSIIMM TBOPYECTBOM. Y CTPaMBAIMCh TYpPHUPBI: MaTeMaTHUKH 3a3[aBajd JpPYT
JIPYTy YpaBHCHHMS, HaI0 ObUTO HAWTH KOPHH... A TOTOM mosiBWiIachk Gpopmyna Kapnano, u peieHue ypaBHe-
HUW TpeThel CTENEHU CTAJIO JOCTYITHBIM KaX/I0MY MaTEMaTHKY-TIEPBOKYPCHUKY...

Tenepr mpencraBeTe cebe "mepexonHbIil mepnuon'; Bce OTHICKHBAIOT KOPHH alreOpamdecKux ypaBHE-
HUM, mepeOupas BApHaHTHL, a MBI ¢ BaMu 3HaeM ¢opmyny Kapmano. st BceX MBI - TeHUH (FUTH TaJlAaHTHI), HO
MBI-TO 3HaeM, 4To pabotaer Qopmyna... TPHU3 nozeonsiem cecoous pewams uzobpemamenbckue 3a0auu Ha
MOM YPOGHE OP2AHU3AYUU YMCMBEHHOU 0essMeNbHOCIU, KOMOPbIll 3a6Mpa CIMAaHem HOPMO.

Koraa onny u Ty ke 3ajady pelmiaroT JBa 4eloBeka nepedbopom BapuaHToB u 1o TPU3 - 3T0 yTO-TO
BPOJIC COPEBHOBaHUs OeryHa W aBTOMOOMIMCTa. OnuH OCXKHUT, TaK CKa3aTh, CBOMMH HOTAMH, IPYrOr0 MYHT
MOIITHBII MOTOp, a CYZIbHU OLEHHBAIOT TONBKO BpeMms... Ceromus TPU3 - kak aBTOMOOWIIH B Ha4aIe BeKa: MaIllu-
Ha HOBas, €llc AaJeKO He COBEpIICHHAs, HO 3aBeOMO Oojiee ObICTpast, 4eM YelIOBEK, a TIIaBHOE, TOIAIOIIAsCs
JaJIbHEHMIIIEMy MOYTH HEOTPAaHUYEHHOMY coBeplIeHCTBOBaHMIO. TPU3 moka He OCHMIMBAET HEKOTOPBIE KIACCHI
3a7a4 (IOJlydeHUE HOBBIX BEIIECTB, BHISIBICHUE ONTUMAIBHBIX PEKUMOB padoThl U T.1.). Co BpeMeHeM 3TH 3aja-
g okaxyrcs nox cuiy TPU3, 3nechk HET MpUHIMNUANBHBIX 3aTPYIHEHUH. ..

YuraTens BIpaBEe CIPOCUTH: CIIEAOBATEIbHO, HACTYIMUT MOMEHT, KOTJa Bce M300peTeHus OyayT ae-
nmatbes "mo dopmynam” U H300pETATENBECTBO KaK BHJ TBOPUECKOH AeATeNbHOCTH mpekparutrcs? [la, tak u Oy-
net. M3o0perarenpckoe TBOPUYECTBO, BCE 3TH MPOOBI M OMMOKH, "oCceHEeHUs ", "cHacTIIMBBIC CIIydaifHOCTH" - HE
caMolLeNb, a CPEACTBO Pa3BUTHUS TEXHHUYECKHX cHcTeM. CpencTBO HACTONBKO HECOBEPIIEHHOE, uTo eme 17 Be-
KOB Ha3a/ ObUla BBICKa3aHa MBICIIb O HEOOXOAMMOCTH 3aMEHHTH "TBopuecTBO" Ooiee 3(pdeKkTHBHBIM MeTO-
moM - "Haykoit". K 3To# MbICIH BO3BpaIlaIuCh HEOAHOKpaTHO. HO 10 HemaBHEro BpeMeH! He ObLIIO HEOOXO0/TH -
MOCTH B HayKe H300peTaTh - MPOCTO YBEINYHUBAIN YHCIO H300peTaromux. HelHe monoxxenne N3MeHNUIIOCh: CTa-
JI0 HAMHOTO TpyZHEe «OpaTh YNCIIOM», HEIOIYCTUMBIMH CTAJI TIOTEPs] BpEMEHH, Hen30eKHbIE TP HCITOIh30Ba-
HUHM MeTona npob u omubok [losenenue TPHU3, ee bvicmpoe paszsumiue - He CIYYAUHOCHb, d HE0OXO0OUMOCHb,
NPOOUKMOBAHHASL COBPEMEHHOU HAYHUHO-MEXHUYEeCKOU PeBoaOYUeIL.

[IpoekTupoBaHKe TEXHUYECKHX CHCTEM, CTO JIET Ha3a] ObIBIIEE MCKYCCTBOM, B HAIM JHH CTAJIO TOYHOMN
Haykoii. Jlo HelaBHET0 BPEMEHH 3Ta HayKa BKJIIOYasla TOJIBKO MPOEKTHPOBAHUE U3BECTHBIX TEXHUYECKUX CHCTEM
1 HC 3aTparvBajia Co3JIaHuC NMPHUHIHUINAJIBHO HOBBIX CUCTEM. Tenepb MOXHO C YBEPECHHOCTHIO TOBOPUTH O TOM,
YTO TPOEKTUPOBAHHUE CHCTEM IIPEBPAINACTCS B HAYKY O pa3zeumui W MPOCKTUPOBAHUH TEXHUYECKHX CHCTEM.
N300peTaTensCTBO KaKk METOJ] CO3/IaHUs HOBBIX CHCTEM M COBEPIICHCTBOBAHUS CTAPBIX HCTOPHUCCKH M3KHBACT
ce0s1. OOMAHO M HepasyMue «KOmaTh BPYYHYIO» TaM, IIe MOXKHO HCIIONb30BaTh MammHy. Paborta «1o ¢opmy-
JlamM» HEeM30€XKHO BBITECHHUT paboTy «Haourynby». Ho yenoBeyeckuii yMm He ocTaHercst Oe3 paboOThI: JFOIU OyIyT
JyMath HaJ1 0oJiee CIIOMKHBIMU 3aJa4aMu.

3ameHa U300peTaTenhCTBA HAYKOW - MPOIIECC CIOKHBIM U HEOBICTPHIN, 3aBUCAIINI HE TOJBKO OT Pa3BUTHS
TPU3, HO ¥ OT 3BOJIOINH TEOPUH U MPAKTUKH ITATEHTHOW OXpaHbl W300pETEHHIA, B IEPBYIO OYepeab OT IIOCTe-
MIEHHOTO U3MEHEHUS COIep KaHUs, BKIAIBIBAEMOTO B IOHATHE «M300peTeHney. Kak MBI BUAENH, HIKHSS TPaHH-
11a TpeOOBaHMI K TEXHHYECKOMY PEIICHHIO, TIPETEHIYIOMEMY Ha TO, YTOOBI CUNTAThCS M300peTeHNeM, ceifuac
BECbMa HU3Ka: JIAKEe CaMble TPUBHAIBHBIC ITPEAJIOKEHHS 3a4acTyl0 IaTEHTYIOTCs B KauecTBe n3oopereHuid. Hamo
nojiarathb, B 0003puMOM OyaylieM TPeOOBaHUS K M300PETCHUSAM MOBBICATCS. HeCKONBKO JIeT Ha3aq B yueOHOM
MOCOOHH 10 NMAaTCHTOBEACHWIO BIICPBBIC MOABUIIACH MBIC/Ib O TOM, YTO I/I306peTeHI/Ie - YCTpAaHCHUE TEXHUYCCKOT'O
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npotuBopeuns: «Takum o0pa3zom, HEOOXOAMMOE YCIOBUE TMOSBICHUS M300pPETEHUN - HaJWM4YWe MPOTHBOPEUHS,
MIPUCYILETO M3BECTHBIM PEIICHHUSAM TEXHUUECKOH 3a1aun. UTOOBI ONPEeAEINTh HANNINE H300pETCHUSI B KOHKPET-
HOM TIPEJIOKEHHUH, TPeOyeTCs BBIIBUTH 3TO MPOTHBOPEYNE B M3BECTHBIX PEIICHHAX 33/1a4M M YCTAHOBHTH, UTO
JJAHHOE MPEI0KEHUE MO3BOSAET YCTPAHUTh 3TO MPOTUBOPEUNE YACTHUYHO MM MOTHOCTBIO» [29, c. 20]. IToka
3TO, 3aIMCaHO B yueOHOM 1OCOOMH, BBEJICHNE ITOJJOOHOTO OIIPEAEIEHHs] B HOPMAaTUBHbIE aKThI 110 N300peTaTelb-
CTBY IPUBEJET K TOMY, YTO HBIHELIHUE U300pPETEHHs IIEPBOI0, BTOPOTO YPOBHS MEPECTaHyT CYMTATHCS U300pe-
TeHUAMHU. Tpebosanus K u300pemeHusm O0NICHbL PESYIAPHO NEPECMAMPUBAIMBCS U NOBLIUAMbCAL.

OdeHs MHOTOE 3aBUCHT U OT pa3BUTHA cucTeMbl o0ydenust TPU3. Tloka cucrema 3Ta BechMa HEBEJIHKA, HO
OHa OBICTPO pa3BHBACTCA M CAMO €€ CYIIECTBOBAHHE CO3AAET MPENNOCBHUIKM JUIS Mepexojia B JAIbHEHIIEM K
MaccoBOMY OOYUCHHMIO; HAKAIUINBAETCS OMBIT 00yYEHUs, CO3/IAI0TCsl YUeOHbIE W HarJISAHBIC TIOCOONS, HIET MO -
TOTOBKa IpernoiaBaTesieH.

Oo0yuenne TPU3 opraHu3yroT pa3iuuHble MHUHUCTEPCTBA W BEIOMCTBA, aJMUHHCTPALUS IPEIIPHATHH,
HUWU, By30B, 00KOMBI 1 TOPKOMBI KOMcoMouta. Beecoroznoe obmectBo «3nanue», HTO, BOUP. 3anstus Beayt-
sl Ha TPEX ypPOBHSAX:

1. O3nakomuTenbHBINA UK Jekuit (20 yae6. gacoB). Llens Takux JIEKIHi - H3II0KUTh OCHOBHBIC TIPHUHIIH-
sl TPU3, noka3aTe HEOOXOAMMOCTH CEPHE3HOI0 M3YUEHUs TEOPHH. JIEKIIH MTO3BOJIIOT OTOOpATh CiylaTesei
JUISl 3aHSATHH B IIKOJIE N300pETaTeNbCKOr0 TBOPUYECTBA.

2. Illkona (100-120 y4e6. yacor). 3aHATHS OOBIYHO MPOBOIATCS pa3 B Henemto. llenb - HaAyYHTh TEXHHUKE
npumerennss APU3. TIporpaMma MIKOIBI COOTBETCTBYET IPOTrpaMMe MEePBOTo Kypca OOIIeCTBEHHOTO MHCTUTYTA
N300peTaTeNbCKOr0 TBOPUECTBA: YACTh CIIyIIATeIeH IPOAOIDKACT yueOy B HHCTHTYTE.

3. UucTuTyT (220-240 yued. gaco). Llens - moaroroBka crenuamiuctos o TPU3 (pa3paboTdankoB, mpemno-
JaBaresci).

B nocnennee Bpemss TPU3 crana yueOHBIM NpeAMETOM B HEKOTOPHIX MHCTUTYTAX IOBBIIICHUS KBATH(UKA-
UM PYKOBOAIIUX KaApoB. 3aHATHS OpraHM3yIOTCA IO mporpamMMe Ha 144 4 u mpoBoasarcs (C OTPBHIBOM OT
MIPOM3BOJICTBA) B TEUCHHE MeCsIa. 3aTeM CIIYyIIaTeNn IPOoI0DKalOT CaMOIIOATOTOBKY. Uepes 5-6 mec. pOBOIUT-
Cs1 3alIMTa BBIIYCKHBIX paboT. B kaxkmoi pabore - pemieHne akTyalbHOH Ul IPOM3BOACTBA 33/1a4M HA YPOBHE
N300pETEeHHs M COOTBETCTBYIOIINH METOJOIOTHUECKHUI aHAN3 XOa PEIICHNSI.

Kakosa s dexrrBHOCTS 00ydeHN?

B neuatn HEOJHOKPATHO MyOIMKOBAIMCH COOOIIEHUS 00 N300pETEHHSIX, ClIENIAaHHBIX BBITYCKHUKAMH 00IIle-
CTBEHHBIX IIKOJ U UHCTUTYTOB [ 19, ¢. 30-33]. Tak, B razere « MarHuToropckuil Mmetaun» 3a 24 u 26 anpensa 1969
r. nmxenep M. U. [lapamos pacckasan o ToM, kak Obi1a pemeHa no APU3 oxna u3 «3acrapensix» mpobiem. Ha
n300peTeHws, CAeTaHHbIe TP ATOM, BBIAAHHI a. c. Ne 212672 u 239759. Buenpenne Tonbko Ha MarHuTorop-
CKOM KoMOmHaTe naino 42 TeIc. pyd. TomoBoi 3xoHOMUH («M300peTaTens U pannoHamu3atopy, 1974, Ne 1, c. 24).
Heiae y M. 1. Ilapanosa cBeiie 40 aBTOPCKNX CBHUIETENBCTB, TOYTH BCE H300pETEHNUS BHEIPEHBI.

«bonee necsTy JieT Ha3a COTPYIHUKH HAIEro KOHCTPYKTOPCKOTO OI0PO MBITAKCH CO3aTh MPOCTYIO U Ha-
JISKHYIO CHCTEMY MPOTPaMMHOrO YIpaBlieHus, - nucaji usooperarens 0. UnHHOB B crathe «Jloruka ynadm»
[34]. - U menst, ¥ MHOTHX MOMX KOJIJIET TOT/a TIOCTUTIIA Heynada. B 1967 1. cnenuanbHO U TPOBEPKH METO M -
KH N300peTaTebcKoro TBOPUECTBA 51 BEIOpAIT 3Ty 3a/1ady, TaK KaK CUUTAN €€ JOCTATOYHO CIIOKHOM M y MEHS He
OBUTO YBEPEHHOCTH, YTO METOAMKA MOMOXKET pemmTh ee. Ho Bompoc mpexae Bcero 3aKkiIrovancss UMEHHO B TOM,
94TOOBI NMPOBEPUTH METOJUKY... 3a7ada 10 CO3JaHUI0 MPHHIMITHAIBHO HOBOM, HaJEKHONH M MPOCTOH CHCTEMBI
obuta pemieHa (a. c¢. .M" 222 491 u 248 819)». V 3acimykenHoro usobperarens Y3oekckoit CCP 0. UunHOBa
HBIHE 0KO0JIO 70 aBTOPCKHX CBUCTENBCTB, Oojice SO M3 HUX MOJYYEHBI Ha U300peTeHusl, cenannbie mo APM3.

Takux IpUMepoB MOKHO MIPUBECTH OYEHBb MHOTO. JlyMaeTcs, 0JIHaKO, BaKHEE PYroe: BCE BBITYCKHUKH 00-
IIECTBEHHBIX HMHCTUTYTOB (2 B ITOCIEAHUE OBl M OOLIECTBEHHBIX IIKOJ) 3aKaHYMBAIOT yueOy TUIIIOMHBIMH pa-
Ooramu Ha ypoBHE m300peTeHus. Bot, uro mucana «[IpaBga» 6 mas 1975 r.: «Tpu roga Hazag HECKOIBKO JECST-
KOB MOJIOJIBIX JIFOJICH CTallil CTYAEHTaMH IIEpBOTO B CTpaHE MHCTHUTYTa N300pETaTeIbcKoro TBOPUECTBA, CO3/aH-
Horo mpu 1IK JIKCM A3zepbaiimkana u pecrnyonukanckom coBere BOMP. Hukakux 0coObIX cocoOHOCTEH K
TEXHHMYECKOMY TBOPYECTBY /IO TOTO OHH HE MPOSBISUIM, B UHCTUTYTE UX OTOMpalid 0e3 Kakux-Inbo orpaHuye-
HUH, 3a4HCISIN BCEX, KTO XOTEN. A M3 WHCTUTYTa OHU BBIILIN MOJHOIICHHBIMU M300pEeTaTeNIIMU: HEKOTOPHIE C
ABTOPCKUMH CBHETEIBCTBAMHU, OCTAIBHBIE C OJIECTSIIIMMI, TBOPUYECKUMH MEPCIIEKTHBAMH, O YEM MOXKHO CYAUTH
10 OTJIMYHBIM OICHKAaM, HOJydeHHBIM OOJBIIMHCTBOM CTYJCHTOB 3a CBOHM JAMIUIOMHBIE paboThl. BocruraHHUKH
WHCTHUTYTA PEIIai aKTyalbHble TEXHHYECKHE MPOOIJIEMbI, KOTOPBIE paHbllle He NOAIaBaINCh YCHUIUSIM H300peTa-
Tenen.»

Hanmo ormeTuTbh, 4TO B IIKOJAX M WHCTHTYTax HM300pETaTEIbCKOrO TBOPYECTBA 3aHMMAIOTCS HE TOJIBKO
WH)KEHEpHl, HO U Mearory, Bpaun, MaTeMaTuky, XUMHUKH U T. A. Kak Mbl yxe roBopunu, TPU3 pa3suBaer cu-
CTEMHOE MBIIIICHUE, @ yMEHHE OPIaHN30BaHHO MBICIIUTD, YIIPABIATH MPOLIECCOM MBILIIICHHUS HY)KHO HE TOJIBKO B
TEXHHKE. 3aHATHA HIYT Ha TEXHUIECKOM MaTepHaie, a yM pa3BuBaercs «Boobme». M 3to ecrectBenHo. Ecin ue-
noBek paccmotpen 200-300 TexHHUECKHX 33/1a4 M HaydHiICSd KaKAylo M300peTaTenbCKylo CUTYalllio BUICTh Ha
HECKOJIBKUX YPOBHSX (TIOJICHCTEMA, CUCTEMa, HAJCUCTEMAa) U B Pa3BUTHUHM, €CIIH YEJIOBEK Hay4MICs YyBCTBOBAThH
JUANEKTUKY Pa3BUTUS (BOHUKHOBEHHE M INPEOJOJICHUE IPOTUBOPEUUIi, €IUHCTBO MPOTHUBOINOJIOKHOCTEH B
00BEKTE - aHTHOOBEKTE), HAYUHIICS ONIEPUPOBATH CKOHIIGHTPHUPOBAHHOW MH(OpMaIuei 1 BUIECTh B YaCTHOM 3a-
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Jlaue TPOSIBIICHKUE OOIINX 3aKOHOB Pa3BUTHSI, TAKON CTUJIb MBIIUICHHSI HE MOXKET HE PaCpPOCTPAHUTHCS U 3a Tpe-
JIeJTbl TEXHIMUECKHX 3a/1a4. Kak B criopTe: 4eoBeK 3aHUMAETCsl ONPEACICHHBIM BHIOM CIOPTa, HO «OTAada» OT
3TOTO - o0IIee PU3MUECKOe YKPEIJICHHE OpTraHu3Ma.

XapakrepHast ocoO0eHHOCTh 00yueHus TPU3: ciymarenn He TOTBKO MOIYYAIOT TOTOBBIC 3HAHUS, HO M aK-
THUBHO YYaCTBYIOT B IPOIIECCE UX MPOU3BOACTBA. KaXkIplil CilymiaTesb ¢ MEPBBIX JHCH 3aHATHN HAYMHACT BECTH
JMYHYI0 KapTOTeKy, coOupas MH(OPMALMIO O HOBBIX Npuemax, (usuueckux s¢¢exrax, mMarepuaiax, ocodo
YIAQYHBIX ¥ KPACHUBBIX TEXHUYECKUX PELICHUSAX U T. A. [IOTOM U3 JIMYHBIX KAPTOTEK (@ MX THICIYH) OTOMpACTCs
camoe MHTEPECHOE B CBOAHYIO KAPTOTEKY, BEAYIIYIOCS COBMECTHO BCEMH IIKOJIAaMU M MHCTUTYTaMu. B Heil ckar-
JMUBAETCS BCE CaMOC MHTEPECHOE, COMPHUKACAIOTCS M BCTYIIAIOT BO B3aUMOJCHCTBHE Pa3HOPOIHBIC WHPOPMALH-
OHHBIE TTOTOKH.

U ermie oqHO HEMATOBAXKHOE 00CTOSITENBCTBO. MeTo pod U ouIMOOK MHIMBHIYATUCTUYCH 110 CAMOM CBO-
el mpUpoJie: KaKIbIN MmepeOrpacT BapuaHThl, MOKHO «HM3MEJIBUYUTHY» MPOOJIEMy, HO HENb3sl BBECTH pa3ieicHUE
Tpyna. CoxpaHsAeTcs 3Ta MHIWBUAYATUCTUYHOCTh W B MO3TOBOM IITYPME M B CHHEKTHKE, TO )K€ KYCTapHOE
MIPOM3BOJICTBO MIEH, TOJIBKO padoTaeT apTenb Kycrapeit... TPU3 co3maeT npeInoCchIKy I pa3ieeHus TBOpIe-
CKOTO TPYZa, TEM CaMbIM CO37aBas OCHOBY JUIS MEPEX0/1a K IMOIIMHHO KOJJICKTUBHOMY TBOPUYECTBY. YK€ B IPO-
mecce 00ydeHUsT 00HAPYKUBACTCS «IIPUBSI3aHHOCTE) CITyIIATEIICH K TEM WM HHBIM pa3jaenaM teopud. C TeueHH-
€M BPEMEHH TaKasl «IPHUBSI3aHHOCTHY MEPEXOJUT B CBOCTO POJA CICIHAIN3auUI0. [10sSBIIeTCsS BO3MOXKHOCT 00-
OCHOBAHHO pa3IeiUTh Pa0OTy B KOJUICKTUBE: MPOrHO3UPOBAHUE TEMATHKH M300PETCHUI U BHISBICHUAC HOBBIX 3a-
Jlad, PEryisipHOC W HE3aBHCUMOE OT TEKYIIUX el MOMOJHeHUE WHPOPMAIHOHHOTO (HOHIa, aHAINU3 3a1ad, HC-
monbp3oBaHne onepatopa PBC u apyrux crienuaibHBIX ICHXOJIOTHYECKUX MPHUEMOB, Pa3BOPAYMBAHNE TIONTYUCH-
HOW munen B ¢poHA uael (mar 6.3). BMecTe ¢ TeM mpu Takod CIeIIHaTU3aN Y BCErO KOJUICKTHBA COXpaHICTCS
o6mmit 5361k (MKP, TI1, @I1 u T. 1.) 1 0OMIHIA IO METOAOJIOTHH ITOIXO/ K TIpodIeMe.

TAM, 3A TOPU30HTOM...

Wtak, n300peTenns aaxe caMoro BBICOKOTO YPOBHSI MOXKHO M JOJDKHO JA€NaTh «110 (hopmynam». MHorue u3
3THX «hOPMYI» YK€ H3BECTHBI, MX NMPUMEHEHHIO yCHEHHO oOywaioT. B Ommkaiimme necaTHIeTHs peuieHue
n300peTaTeNbCKuX 33/1a4 IPEBPaTUTCS B TOUHYIO HAYKY O Pa3BUTHH TEXHUUCCKHUX CHCTEM.

31ech 3aKaHYMBAETCsl TO, YTO CETOAHS MBI TBEpJO 3HaeM. UToObl 3arisiHyTh B Oyaylee, MPHUIETCS BCTY-
MUTH B 00JIACTH MPE/IIONI0KEHHUI U ToragoK. M Bce e st pUCKHY BbICKa3aTh HECKOIBKO MBICIICH.

[To-BuarMoMy, y uuTaTens yXe€ JaBHO BO3ZHHK BOIPOC: HY, XOPOIIIO, TEXHHUECKUE CHCTEMBI OyIyT pa3Bu-
BaThCS «110 (popmMymam», 6e3 «MyK TBOPUECTBaAY, a KaK OBITh C HAYKOW U C OTKPBITHUSIMH?

TexHHUKa «HACENEeHay Pa3BUBAIOIIMMUCA CUCTEMaMU - MAIlMHAMH, HAyKa - Pa3BUBAIOIUMICSA CUCTEMaMU -
TeopusMH. JKU3Hb TeOpHil NOAYMHEHA 3aKOHOMEPHOCTSIM, BO MHOIOM COBIAJAIOLINM C 3aKOHOMEPHOCTAMU Pa3-
BUTHs MaliH. OJJMHAKOBBI 110 NPUPOAE U 3aTPYAHEHUs, BOSHUKAIOIINE NIPU COBEPILIEHCTBOBAHUH TE€X U JAPYIUX
cHCTEM MeTO/IOM Ipo0 u oumbok. Bot Tunmunelii npumep. B xuure [x. Yorcona «J[BoliHas cnupaib» paccka-
3aHO, KaK BO3HMKJIA OJJHA U3 TUIOTE3 O CTPYKType u MexanuzMe Bocnpoussenenus JJHK. @psucuc Kpuxk, 6ymy-
muit naypear HobOeneBckoil mpemun, yciuslian B MUBHOM 0ape yHHBEPCUTETA, KaK OJJMH aCTPOHOM YTO-TO CKa-
3a] 0 «COBEPIIEHHOM KOCMOJOTHYECKOM NPUHIHKIE». UTO HMEHHO OH MOJ 3TUM NOoApa3yMeBal - Ha 3T0 Kpuk He
oOpaTui BHUMaHMA. Ero yBnekia npyras MBICIB: a UTO €CIIH CYIIECTBYET «COBEPIICHHBIN OMOJIOTHYECKU TPHUH-
mum»? To ectb: a uro ecnu chopmynuposarb MKP mis paccmarpuBaemoii npobiemsr? Kpuka mHTEpecoBana
npobiema Bocnpoussenenus JJHK, mosToMy B TaHHOM ciydae «COBEPIICHHBIN OHOTOTHYeCKUl IPUHIUID) O3HA-
gan, yto «/JHK cama cebs BocmpousBoaut...» Tak ObUT caelaH HMEpBBINA IIar K OJHOMY W3 CaMbIX KPYITHBIX
oTKpbITUI XX Beka.

Coyuaiinas ¢pasa, ycIbllIaHHAs B YHUBEPCUTETCKOM Oape... A ecin co3HaTenbHO ucnonb3oBate VIKP s
«IeNaHus OTKPBITHI» XOTs OBl B TOM ke Onostornn? M BoT nmkenep (ae ouosnor!) I'. I'. ['onoBueHko, npemnosasa-
tens TPU3 u3 Ceepanoscka, npumensier nousitue UKP k... sBomronuu pacteHuid. Xo paccyxAeHUN NpUMEpHO
TaKOB: CErOJHALIHUE PACTEHHUS 110 CPABHEHHIO CO BUEPAIHUMHU - 310 npuommkeHne k UTP, k Hekoemy uaeansb-
HOMY pacTE€HHIO, KOTOPOE MaKCHMAaJIbHO ITOJIHO YCBaWBAeT BELIECTBA M SHEPTHIO M3 BHEIIHEH CpeNbl, TOCMOT-
pHUM, KakMe MOTIHM BO3HHKHYTh IPH 3TOM IIPOTHBOPEUHS M KaK PACTCHHE MX HPEOAOJICBATO, NPUOIMKAsACh K
HKP. Hccnenoanue, npeanpuHAToe ['010BYEHKO, IPUBEIIO K OTKPBITHIO BETPO3HEPTETHKH PACTCHUH -CIIOCO0-
HOCTH PacTEHUH HEMOCPEACTBEHHO YTUIM3HPOBATh 3HEPTHIO BeTpa [35].

Monexyna JIHK - rurantckas nBoiHasi ciupaib - IPU pa3MHOXKEHUU CHavajla pasJieNisieTcsd Ha JJBe OTAENb-
Hble criupaiii. K Ka1ol n3 HUX MOJICOENMHSIOTCS aMHHOKHCIIOTHI, 00pa3yloTcs JBe IBOMHbIC crupanu. Jlonroe
BpeMs HE yJaBaJloch OOBSICHUTH, KaK JIBOMHAS CIIMpallb yCIeBaeT pacKpyTUThes. Pacder mokasan, uro JJHK 6ak-
TepUil KUIIEYHOW MAJIOYKH OJDKHA PACKPyYMBATBCSA CO CKOPOCTBIO 15 Thic. 06/mMmH, mHade /IHK =He ycmeer
YIBOUTHCS 32 TO BPEMs, B T€UEHHE KOTOPOTO OHA, Cy.Isl 10 HaOJIIOICHUAM, yaABauBaeTcs. 11 TonbpKo HejaBHO yra-
JIOCh YCTaHOBHTH, B 4eM jeno. OgHa u3 cnupaneil pa3pelBaeTCsl BO MHOTUX MECTaX; KaXJblil OTPE30K CIHpaIN
packpyduBaercst caMm I1o ce0e, 0ITOMY JOCTATOYHO BCEro JIMIIb HECKOJIBKMX 000POTOB - U OTPE3KH OKa3bIBAIOT-
Csl paCKpyU€HHBIMH. A TOTOM OHHM CHOBA COCAUHSIOTCS B €ANHYIO IICTIb.

Wrak, mpoTuBOpeUre: MOJIeKyiIa JOJDKHA pACKpydUBaThCA M MOJIEKyJla He JOJDKHA pacKpyduuBarbes. [puem
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MIPEOJIONICHHST: IpoOIIeHHe - 00beIMHEHHE.

WHTEepecHO CpaBHUTH WACIO ATOTO HAYYHOTO OTKPHITHA C uaeell m3odpereHus, caenanHoro FO. B. YunaHO-
BbIM [30]. st n3roToBNeHNS KaOemst Halo CKpy4IHBaTh MpoBoja. C 3TOH [ebio MPOBO/A MOJAI0T B KPYTHIIBHYIO
pamky. [Ipu BpamieHurn paMKH NPOBOAA CKPYYMBAIOTCS M TIOCTYMAIOT Y)KE B BUIE KaOens Ha MPUEMHYIO KaTyIl-
Ky, pacrojoXeHHyo B pamke. Kazanock Obl, 3a4eM pa3mMelnarh Karynmky B pamke? OT 3TOro OJHH HENpHATHO-
CTH: KaTYHIKYy ITOHCBOJIC NPUXOAUTCA ACIaTh HeGOJ’IbHIOﬁ U Kabelb IMOJIYy4a€TCsd B BUAC OTPC3KOB; IIPHU BpalllCHUU
KaTylmIK1i BO3HUKAIOT 3HAYUTECIIBHBIC HeHTpO6C)KHI)Ie CHUJIbI, OTO OI'PpaHUYMBACT NMPOU3BOANUTCIIBHOCTE YCTAHOBKH.
Ho BBIBeCTH KaTyIIKy W3 paMKH HEJIB3sI: €CIIM KPYTUTh KaOenb «Ha IPoXoa» (T. €. IPH KaTyIIKe, PAaCcIIONOKEHHOH
BHE PaMKH), MOJIy4JaeTcs IOXKHOE KpydeHHe». Ha ckombpKo MpoBoaa 3aKpy4nBAIOTCS O PAMKH, Ha CTOJBKO XKe
OHHM pacKpyduBaroTCs mocie paMkd. CrienuanucTsl npenynpeai UnHHOBA, 9TO M300pecTr crocol KpydeHHs
KabeJs «Ha IPOX0/1» TaK )K€ HEBO3MOXKHO, KaK U300pECTH BEUHBII IBUTaTElb. ..

UunnoB ucnons3zoBan APMN3-68 u pemun oy 3anady. Mnes pemieHus: BO BpalaloUIylocs paMKy MOCTYMaeT
pacriaBIeHHbBIM MeTalll, 3aCThIBAIONINH YK€ Iociie BBIXOJa 3 paMKH. PaciiiaBieHue - Toxe ApoOiieHne, HO Ha
MHKpoypoBHe. IIpoTuBopedns B 3amadax (HaydHOH M M300pETaTENbCKON) OAMHAKOBBI; COOTBETCTBEHHO OJMHA-
KOBBI H PEIICHNUSI.

Crenatb M300peTeHNe - 3HAUUT NPHIYMATh TaKyl0 TEXHHYECKYIO CHCTEMY, KOTOpasi He UMEET IPOTHBOpE-
YU, IPUCYIIKX MpeALIecTBYOLIeN cucreMe. TOYHO Tak e clenaTh OTKPBITHE - 3HAUUT IPUAYMaTh TaKylo T€O-
puro (Hay4HYIO CHCTeMY, KOTOpasi He UMEET MPOTUBOPEUHil, MPUCYIINX MIPE/IIECTBYIOIE TEOPHH.

B nauane XX Beka ObUT OTKPBHIT Tak Ha3biBaeMblii ekt Paccena: oka3piBaeTCsi, HEKOTOPBIE METaJIBI,
€CIT MX MOBEPXHOCTh OYHCTUTH OT OKHCHOM IUICHKH, JAIOT W300pakeHHE Ha MPIJIOKEHHOM K HUM B TEMHOTE
¢oTorutacTiHKe. MHOTHE HCCIIEA0BATENN 3aNHTEPECOBAINCH 3THM OTKPHITHEM. BBIIO yCTaHOBIIEHO, YTO HA IUIA-
CTHHKY JICWCTBYET aTOMapHBIH BOIOPO, 00pa3yIOIIMiACs MPY B3aUMO/ICHCTBIM MeTajla ¢ mapaMu Bojsl. Kasza-
J0ch Obl, Bee scHO. Ho BApYr 0OHApyYKMIIOCh HEYTO HEMOHATHOE: IJIACTHHKA, YEPHEJIa U B TeX CIIydasx, Korja ee
OTOABUTAIN HA ACCATKU MUIIJIMMETPOB OT METAJlJIa, XOTA aTOMaprII‘/II BOJOPOJ HUKAK HE MOT' np06e>1<aT1) TaKoOC
paccrosirue... 70 et napajgokc He nmojyaBaics o0bsCHeHuUIo. JIeHMHTpaCKuil HHXKeHep u mpenoaasarens TPU3
B. B. MutpoctanoB ucnonp3oBan Uit 0OBSICHEHUS] 3TOTO MapafoKca IMOHATHE O (PU3MYEeCKOM MPOTHBOPEUHH.
ATOMBI BOZIOPOJIa TOJDKHBI TIPEOIOJIEBATh OOJBIIOE PAacCTOSHHUE, YTOObI IEWCTBOBATh Ha IUTACTUHKY, U aTOMBI
BOJIOPO/Ia HE JJOJDKHBI IPEO/I0ICBATh OOJIBIIOTO PacCTOSHMS, MTOCKOJIBKY OHU MPU 3TOM «IOrnOHyT». IIpoTHBO-
peurie OYeHb MOX0XKE Ha TO, C KOTOPHIM Mbl BCTPEYAIHCh B 33/1aue 61 0 IUIaKMpOBaHWU (METAILT JIOJDKEH ObITh U
HE JIOJDKEH OBITh B cMa3ke). U pemenue cxomHoe (crapaapt 10). OO6pa3oBaBiiuecs y MOBEPXHOCTH METaJlIa aTo-
MBI BOJIOPO/Ia OOBEIMHSAIOTCS B BO30OYKICHHbIC MOJICKYJIBI: TAKHE MOJEKYIIBI BBIICPKUBAIOT «aIIpober» 10 Iia-
CTHHKH, HO, «I00€XaB» 70 Hee, PaCIagaloTCs Mo JeHCTBUEM ITOBEPXHOCTHBIX CHII. ATOMapHBII BOZOPOJ €CTb,
W aTOMapHOTO BOI0poAa HeT... [Tapagokc 0bu1 pasragan [36].

CpaBHHTE Tenepsb .M300peTeHre crocoda N3MepeHHs MOJABIKHOCTEH HOHOB (3a7a4a 35) ¢ OTKPBITHEM TIpH-
poxb! a¢pdexra Paccena. OnunakoBble (HU3HMUECKUE TPOTUBOPEUHS, CXOIHBIE CHOCOOHBI MX mpeonoiieHus. Pas-
HUILA B TOM, 4TO B IIepBOM cityuae Mnes npesparuiack B Bemib, a BO BTOpoM - B Teopuro. @opMbl BOILIOIIECHUS
(BHEIpeHUs) pa3Hble, a MEXaHU3M PELICHUS OJUH U TOT JKeE.

OObsicHeHne TyHTyCCKOTO B3pbIBA - TUIIMYHAS «337a4da Ha OTKpEITHE». Hy)KHO pHIyMaTh Takoe KOCMUYE-
CKO€ TEeJI0, KOTOPOE Aa0 OBl CHIIBHBIN TOYEYHBIH B3pHIB (HO HE SIAEPHOM NMPUPOJBI - HET CIIOB SIEPHOTO B3PbI-
Ba); YTOOBI MOIYYUTh «TOYEUHOCTHY», IPUXOINMCS yMEHBIIATh Pa3Mephl MPEAIoIaraeMoro o0beKTa, HO TOTAa He
ynaercst OObSICHUTH CHJIY B3pBIBA: Macca HEBEIMKa, CKOPOCTh CPaBHHUTEIILHO HEBEJIHKA (TAKOBBI CBUIETEIHCTBA
OUEBHU/LIEB), OTKYy/Ja ke B3siach 3Heprus?... Hy)KHO MOCTpOUTh HEMPOTUBOPEUUBYIO MOJENb - U Ha 3TOM 3Tare
HUKAKOW Pa3HHUIBI MEKAY OTKPBITHEM U M300PETCHHEM HET.

Hekoropeie uccnenosarenu, Hanpumep I'. JI. OUIBKOBCKHMNA, CUMTAIOT, YTO MPAKTUYECKU BECH ammapar
TPU3 MOXHO MCHOIB30BATH NTPH IIOCTPOCHUH TEOPHH PA3BUTHS HAYIHBIX cHCTeM. UTo XK, Oyaylee MOKaxeT...

PeBomronus B criocobax pemnreHus 3aqad He cIydaliHO Hadallach MIMEHHO B T€XHHKE. TOJIBKO B TEXHHUKE CY-
IIECTBYET NAaTeHTHBIH (OH[; B HAyKEe M HCKYCCTBE JIaHHBIE O HOBILECTBAX Pa3OpOCaHbI, pACTBOPEHBI B HEOOBSAT-
HOM JIMTEPAType. 3aKOHOMepHOCTI/I Pa3BUTHA CUCTEM IPOABIIAIOTCA B TCXHUKE OTYUCTIIMBEC: HEroJHas TCOpHUAd
MHOT/Ia XKHUBET OYeHb JOJIT0, HEro/IHas MalliHa MpocTo He Oyner paborars. M300peraTens MOXKeT HCKaTh TOTO-
BbIE KJIFOYH K 3a/1a4aM B (pr3mKe, a Te NCKaTh TaKWe KIIFOYH (1a ¥ CYIIECTBYIOT JIM OHHU?) JJIS «3a1a4 Ha OTKPHI-
THEN?..

W Bce-Takn HOBasi TEXHOJIOTHS PELIEHHs TBOPUYECKUX 3a7ad B TOW WIIM MHOW (hopMe HEen30ekHO pacipo-
CTpaHHUTCA U 3a npenensl TexHuku. Hackonbko nanexo? TpynHo cka3ate. KTo Mor mpenBuiers, 4To U3 ONbITa
I'epua, u3 ypaBHenuit MakcBeina, U3 rpo3oorMeryuka [lonoBa BO3HUKHET paiMOTEXHUKA, HbIHE TaK WA UHA4e
BIIMSTIONIAST HA )KU3HB KaXKI0TO YesloBeka?..

[To-BuauMOMy, BO3MOXKHOCTH YIPABICHUS MPOLECCOM MBIIUICHHS Oe3rpaHWYHBL. VX HENb3sl mcdepnarsh,
noroMy 4to Pasym, BenM4yalIInii HHCTPYMEHT TO3HAHUS M TPeo0pa3oBaHUsl MUpPA, CIIOCOOEH MpeoOpa3oBIBATH
u cebst camoro. Kto MoeT cka3arh, 9TO €CTh IpeJiell Ipoleccy OuesioBeUnBaHms yenoseka?.. Jlo Tex mop, moka
Oyner cylecTBOBaTh YeJIOBEK, Oy/leT COBEpIIEHCTBOBATH yIpaBJIeHHE 3TOM cuilod. MBI JIMIIL B CAMOM Hayaje
JIOJITOTO ITyTH.

3AIAUN
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BonpmmHCTBO 3a/1a4, MPUBEICHHBIX B MPEIbIAYIINX ITIaBaX, Ml pa3oOpanu. UToOs! y unTarens Oblia BO3-
MOXHOCTh ITOTPEHHPOBATHCSI, IPEJIAracM €Ilie HECKOJIbKO ydeOHbIX 3anad. [loMHNTE: pemmTs 3agady - 3HaUUT
MIPEXIE BCETO yKa3aTh MPaBHUIIO, HA OCHOBE KOTOPOTO JIOJDKHA OBITH pelleHa 3a/ada, a yXK MOTOM JJaTh KOHKPET-
HBI OTBET.

3agaua 62

Jletanu W3 pe3uHBI U IPYTUX 3JIaCTHYHBIX MaTEPHaIOB HEBO3MOXKHO ObUIO 00pabaThiBaTh Ha cTaHkax. Kak
00TOUNTh MaTepHai, MeHsommi Gopmy oT Maneiimero ycunus pe3ua? Yexocnosaukuit nzodperarens U. Iay-
kept pemmi 3Ty npobnemy (mateHT YCCP Ne 121 621). B wem 3akmouaercs unest nzodperenus? Kakoii cran-
JIapT HAJI0 UCIIOIB30BATh JUIA PEIICHHMS 3a/1ad TaKoro THIa?

CBolf OTBET BBl MOKETE IPOBEPUTS 10 KypHaiTy «M300perarens u parpoHanu3aTopy, 1969, Ne 2, c. 27.

3angaua 63

B 1. 7 ynomunancs a¢pexr Tomca. CocToUT OH B TOM, YTO HeOOJIbLIAs (JOJIH MPOLEHTA) 100aBKa JUINH-
HOLECIMMOYCYHBIX IMOJIMMEPOB B KUAKOCTH 3HAYUTECIIBHO YMCHBIIAET TPCHUC JIBI/DKyH_[eI\/’ICﬂ KUAKOCTU O TBEPAYIO
MTOBEPXHOCTH, HAIIPUMEP O CTEHKH TPYOBI. A ecim J00aBUTh 3TH MONMMEPHI B TBeproe Teno? B xakoe TBepmoe
TEJI0O MOXKHO BBECTH Takue JOOaBKH U YTO 3TO JacT?

Otser cmM. B Oromerene «Otkpoitust. M3o06perenus. [Ipompinuienasie 06pasupl. ToBapHbie 3HaKM», 1974,
Ne 35, c. 88, a. c. Ne 444 039.

3amaua 64

ABTOMOOMIIbHBIC YKa3aTelNH YPOBHSA OCH3MHA HETOYHBI M KalpH3HBL. BBIBaeT Tak, 4TO MO MOKa3aHMSIM MPH-
6opa B Oake eme MHOro O€H3WHA, a HA CAMOM JeJIe TaM IIOYTH HHYEro HET; BbleXajla MalllMHA Ha IIOCCE U
3acTpsita. HykeH npenensHO MpoCcTol Croco0 OMOBENIEHHsT BOJUTEIS O TOM, YTO OSH3MHA OCTal0Ch MHHHMAIIb-
HOE KOJIMYECTBO U 1T0pa €XaTh Ha 3alpaBKy.

[ToMHMTE, YTO MOIUIABKOBBIE CXEMBI C JJIEKTPUYECKOH nepepaueii nHpopManuu yxe ectb. HyxHo 4To-TO
Jpyroe.

Pemmre 3Ty 3amady, UCTIONB3Ys TaOIHIly TUIIOBBIX MOJIENEH U BEMOJIBHBIX MTpeoOpa3oBanuii. Eciu Bare pe-
IIEHHE MOXET OBITh BHEAPEHO KaXKAbIM BOJUTENEM 3a IIITh MUHYT O€3 BCSKOM MHEpEeNeNnKd 000pydOoBaHMS,
npudeM 3aTtpatsl He mpesbimaioT 20-30 kom. U crmocod ob1agaeT abCoMOTHON HAZIEKHOCTBIO, - 3HAYUT BHI IIpa-
BWJIBHO pemwiy 3a1auy... OTBeT cM. B «lInonepckoii mpasae» 3a 15 HosOpst 1977 .

3angaua 65

B naboparopun uMenach nopomkoo0OpasHas OKHCh OepHILTUsl ¢ TemIieparypoil miasieHus Boie 2000°C.
HyxHo ObLI1O pacmiaBUTh OKKCh OEPUILIHS TaK, YTOOBI HUYEM ee HE 3arpsi3HUTh. THIIIs, BBIICPKUBAIOLIETO Tpe-
Oyemyto TeMmepaTypy, B 1abopatopun He ObuI10. I10SBMIIACE MBICTB: TIABHTh OKHCH OCPHIUINS B CaMOW OKHCH
6epuimia. BozbmeM «kydy» okucn Oepriuins 1 HarpeeM TOKaMu BBICOKOH YacTOTHI CEPENHY 3TOH «Ky4m». Pac-
TUIaB He OyJIeT conmpuKacaThesl HU ¢ 4eM (KpoMe OKMCH Oeprilivs) U OTOMY He 3arpsisHHUTCS. Bce BenmkoenHo,
HO BOT 0OeJia: OKMCh OSpHILINS CTAHOBUTCS 3JIEKTPOIIPOBOHOM TOIBKO MPU BBICOKOHM TeMIIepaType, Kak jke ee Ha-
rpets? [IpoOGoBaI UCIONB30BATE AIEKTPHUYECKYIO JIYTY, IUNIAa3MEHHYIO FOPEJIKY, HHAYKIIMOHHBIH HarpeB - He HO-
nydaercsi. OKuUCh OCpHIUTHSI MIIM HE HarpeBaeTcst WM 3arpssHsercs. UeTkoe MpOTHBOpeYHe: YTOOBI CHENaTh
OKHCH OEpUIIINS 3JIEKTPOIPOBOIHOM, MaJI0 BBECTH B HEE METAJUI, @ YTOOBI COXPaHNUTH YHCTOTY, METAJI BBOAUTH
HEIB3SL....

Pemmre a1y 3amady, ncrons3ys crangapTel. [IpoBepuTh 0TBET MOXKHO MO XypHary «M300peTarens U pary-
oHanuzaropy, 1977, Ne 3, c. 23.

3anada 66

Ha moTtopocTpouTeabHOM 3aBojie TIocie COOPKH JIBUraTelly MOCTYNaT Ha o0karky. J{i1s aToro Ban apura-
TeJsl MPUCOETUHSAIOT K JNIEKTPONPUBOAY, NAIOMIEMY ITOCTOSHHOE, CPAaBHUTEIHLHO HEOOJIBIIOE YHCIO 0OOpPOTOB.
[Mopuan nBUTaTesnst NPUXOAAT B ABHKEHHE OTHOCUTEIFHO BHYTPEHHEH MTOBEPXHOCTH IMIMHIPOB W ITOCTETIEHHO
MIPUTHPAIOTCS; HEPOBHOCTH, BBICTYIIBI, IIEPOXOBATOCTH CIIIAKMBAIOTCS, @ MIOPIIHY JIydIlle IPUIIETaloT K CTEHKaM
muHApoB. [Iponecc B CylnIHOCTH MpEAENbHO MPOCT: OJHY IIEPOXOBATYI0 MOBEPXHOCTH TPYT O JIPYryIO LIEpo-
XOBAaTyI0 MIOBEPXHOCTD, IT0Ka HE CIIIAASTCSI IEPOXOBATOCTH.

OOkaTKy Ha/I0 BECTH JI0 TOTO MOMEHTA, ITOKa MOPIIHU HEe NMPUTPYTC K nunuHApaMm. Ho kak ero ymoButs?
[Ipo6oBanu creanTh 3a MPOLECCOM, H00aBISIA B Macio JIOMUHOGMOP 1 HaOII0Jast 32 TalleHHeM JTFOMHHECIICHIIH
071 ACHCTBHEM ITOMAAIONINX B MAcIO METAJUTMYECKUX YacTHII, HO 3TO OKa3aJIOCh CIMIIKOM IpoMo3akuM. Emre
OoJree TPOMO3IKHMH cIOCOO TEPHOIMYECKH OCTAHABJIMBATD JIBUTATENb Ul pa3dopa M OCMOTpa HPUTHPAIOIIHXCS
noBepxHocTel. Pemmre 3amauy mo APU3 ¢ mara 2.2. Oteer cm. B Oroutetene «OTkpbiTHs. M300petenus. [Ipo-
MBIIIUICHHBIC 00pa3iibl. ToBapHbie 3HaKm», 1972, Ne 15, ¢. 155, a. ¢. Ne 337 682.

3amaga 67

B mosectu /1. [leeBa «Cenmpmast gamay («VMckatenmsy, 1975, Ne 1 u 2) onmcano paccienoBaHue YOHUHCTBaA,
MIPOUCILIE/IIIET0 MPH 3araJIouHbIX 00cTosATeNbCTBaX. CeMb YETI0BEK (IEI0 MPOMCXOAMIO B 3aTOPOJHOM JIOME) CO-
Opasich Ha BeuyepHHKY. Hamim KOHBSIK B PIOMKH, HO HE BBIITIIIN Cpa3y, a MUHYT 15 moxoamnmm no fade. 3atem
BEPHYJIUCH K CTOIY, BBIIMIN KOHBSIK - M OJMH YEJIOBEK yMep, B €ro proMke okasaics sii. CiienoBaTeib yCTaHO-
BWJI, YTO B TEYCHHUE ATUX 15 MUHYT Bce ObUIM JIPYT Y Apyra Ha IJ1a3ax, HUKTO He MOT IO/CHINATh S,

B 4em pasrazka npecrymiieHus?
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3amaga 68

Yke JaBHO MCCIEOYIOT TOBEPXHOCTh IMOPUCTHIX TeJ, [eNias Cpe3 W paccMaTpHBas €ro MO0 MHKPOCKOIIOM
(HarpumMep, U1 H3y4eHUs POPMBI U pacTIOI0KEHHUS TI0p).

Yro Hamo crenaTh IS YCOBEPIICHCTBOBAHMS 3TOTO criocoba? Ecnm 3aaua BEI3BIBAET y Bac 3aTpyIHEHUS,
nepeduraiire ri. 2.

Oteer cM. B Oroserene «Otkpbitusi. M3o0perenus. [IpompinuienHsie 00pasipl. ToBapHble 3HaKu», 1974,
Ne 32, ¢. 103, a. c. Ne 441 481.

3amaga 69

KamnspHble critbl TOMOTAOT MPUIIOI0 TPOHUKATH TIPH MaiKe B €1Ba 3aMETHBINA 3a30p MEXKIy JCTAIISTMH.
Te ke cHIIBI BpeIHBI, KOTJ]a HY’KHO MPUMAsATh K BHYTPEHHEH ITOBEPXHOCTH BTYIIKH MOPHUCTYIO BCTaBKy. [Ipurmoii
IIPOHUKAET B MOPHI U 3aKpbIBaeT ux. Kak ObITh?

IToxoxyto 3a1ady MBI pacCCMaTPUBAJIHU B T 4.

OtBeT cMm. B xypHaie «300peraTens u paimonanusatopy, 1977, Ne 3, ¢.44.

3amaga 70

[TomuMepsI TOCTETIEHHO TTOPTATCS, CTapeIoT. [IPONCXOIUT 3TO MU3-3a TOTO, YTO MO ICHCTBHEM KHCIOPOaa B
MOJIMMEpE BO3HUKAIOT CBOOOIHBIC paiuKaibl. [IIsl 3alMTHI TIOJIMMEpPa B TIEPO HAI0 BBECTH BEIlECTBA-«IIEPEXBAT-
YUKW KUCIIOPO/1a, HAIPUMEP METaUIbl B CHIILHO M3MENIbYeHHOM BHze. Ho kak BBeCTH Takoil MeTail, YToObl OH
IIPU 3TOM HE MOKPBIICA MJICHKON OKUCH U He IOTEPsUl CBOUX «II€PEXBaThIBAIONINX» CBOUCTB? ToOHKOM3MEIbUCH-
HBIA MeTaJlT )KaJJHO COEIUHSIETCS ¢ KUCIOPOAOM, OCYIIECTBIIATH «3alpaBKy» MOJUMepa B BaKyyMe HJIH B cpelie
WHEPTHOTO Ta3a CIUIIKOM CIO0XKHO.

Kakoit cranmapt Hato UCHOIB30BaTh U PEUICHUS 3TOH 3aqadn? UTo HAajo cenats B COOTBETCTBUU C STHM
cTaHgapToM?

OtBeT Ha 3a/1a4y CM. B XypHaJIax «XUMHS U Ku3HbY, 1977, No 1, c. 44.
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MMPUJIOKEHMUE 1

AJITOPUTM PEHIEHUSA U3OBPETATEJIIBCKUX 3AJIAY APU3-77

Yacts 1. Boi0op 3apaun

1.1. OnpenenuTh KOHEUHYIO 1IEJb PEIICHUS 3aJa4H:

a. Kakyro xapakTepnucTuKy oObeKTa Hao H3MEHUTH?

6. Kakne xapakTepucTHKN 00BbEKTa 3aBEAOMO HENNb3 MEHATH P PELICHUH 3a/1a9H?
B. Kakne pacxonpl cHuzsTCS, ecnu 3a1a4da Oyzer perieHa?

r. KakoBb!I (TprMepHO) JOIyCTUMBIE 3aTpaThl?

1. Kakoil riaBHBIN TEXHUKO-9KOHOMHYECKHH ITOKa3aTeNb HaJI0 YIY4LIUTh?

1.2. TIpoBeputh 00x0aHONW TyTh. JlomMycTHM, 3a7a4a MPUHIMIIMAIBHO HEpEIIMMa: KaKyio APYTyio 3a1ady
HAJI0 PEIIUTh, YTOOBI MOTYINUTH TPeOyeMBblif KOHEUHBIA pPe3yIbTaT?

a. IlepecdopmynpoBaTh 3a1ady, Mepeiisl Ha ypOBEHb HAJICHCTEMBI, B KOTOPYIO BXOIUT JJaHHAs B 3aade
cucrema.

6. [lepedopmynupoBatrs 3agady, nepeizs Ha ypoBeHb NOACUCTEM (BEIIECTB), BXOSIIUX B JIAHHYIO B 3a-
Jlayeil CUCTEMY.

B. Ha Tpex ypoBH:X (HajcucTeMa. cHCTeMa, MoJCHCTeMa) epeopMynupoBarh 3a1aqy, 3aMeHUB TpeOye-
Moe JieiicTBHE (FITH CBOMCTBO) OOPaTHBIM.

1.3. Onpenenuts, pelmeHne Kakoil 3agadn 1enecoodpasHee - MEepBOHAYAILHON WM OJHOM M3 00XOIHBIX.
ITpousBecTn BBIOOD.

IIpumeduanue. [Ipu BeIOOpE TOKHBI OBITH YYTEHBI (PAKTOPBI 00BEKTHBHBIE (KAKOBBI PE3EPBhI Pa3BH-
TUS JAHHOMU B 3a/ladye CUCTEMBI) U CyObEKTUBHBIC (Ha KaKylO 3aJauy B35Ta YCTAaHOBKA - MUHUMAJIbHYIO MM MaK-
CUMAaJIbHYIO).

1.4. Onpenenuts TpebyeMble KOMMIECTBCHHBIEC TOKA3aTEIH.

1.5. VBennunth TpeOyeMble KOJMUYECTBEHHBIC ITOKA3aTEIH, YIUTHIBAs BPeMs, HEOOXOIMMOE IS pean3a-
U U300pETCHHS.

1.6. YTouHnuTh TpeOoBaHUs, BHI3BAaHHBIE KOHKPETHBIMHU YCJIOBHSMH, B KOTOPBIX IPEIIONIaraeTcsl peainnsa-
st U300peTeHus.

a. Y4ecTb 0COOCHHOCTH BHEJPEHHS, B YACTHOCTH JOITYCKAEMYIO CTEIICHb CIOKHOCTH PELICHHUS.
6. YdecTp mpenmonaraeMbeie MacITadbl IPUMEHEHUSI.

1.7. TIpoBepuTh, perraercs a1 3a1ada IpsAMbIM IPIMEHEHHEM CTaHAAPTOB HA PEIIeHHE M300pEeTaTeNbCKUX
3agau. Ecnu otBeT nomydeH, nepeitu k 5.1. Ecnu orBeTa Her, nepeiitu k 1.8.

1.8. YTouHnTbh 331a4y, UCIIOIB3YsI MATEHTHYIO HH(POPMAIIHUIO.

a. KakoBbl (110 maTeHTHBIM JJTaHHBIM) OTBETHI Ha 331a4H, OJIM3KUE K JIaHHOW?

6. KakoBbI 0TBeTHI Ha 3a7a4M, MOX0XKKE HA JAHHYIO, HO OTHOCSIIIIMECS K Byt

OTpaciIy TEXHUKHU?

B. KakoBbI oTBeTHI Ha 3a/1a4u, OOpaTHBIC TAaHHON?

1.9. IIpumenuts oneparop PBC.

a. MbICIIEeHHO MeHsieM pa3Mepbl 00beKTa OT 3aJaHHoM BennunHbl 10 0. Kak

Temeps pemaercs 3agaya?

6. MBICIIeHHO MEHsIeM pa3Mepbl 00BEKTa OT 3aJaHHOM BennduHEI 70 7. Kak Teneps perraercs 3amaqa’?

B. MBICIICHHO MEHsieM BpeMs Ipolecca (I CKOPOCTh IBIKEHHUS] 00bEKTa) OT 33AaHHOW BEIMYMHBI 110 7.
Kaxk teneps pemraercs 3amayda?

r. MbICIeHHO MeHsieM BpeMsi Tporiecca (MM CKOPOCTh JIBIDKEHHUS] 00bEKTa) OT 33aIaHHOM BEJMYUHEI 10 7.
Kak teneps pemaercs 3agaua?

J. MBICIIEHHO MEHSIeM CTOMMOCTH (IOMYyCTHMBIE 3aTpaThl) 00bEKTa MM Ipolecca OT 3aJaHHON BETHMYHHBI
1o 7. Kak Tenepsp peraercs 3agada’?

e. MbICIIEHHO MEHSEM CTOMMOCTH (JOIyCTHMBIE 3aTPaThl) OOBEKTA WM IpoIecca OT 3aJaHHON BENNYHHBI
mo 7. Kax Tereps pemaercs 3amgaqa?

Yacts 2. [TocTpoenne Moaean 3agaumn

2.1. 3anucatp ycnoBUs 3a/1a4, HE UCIIONIB3Ys CIIENHAIbHbIE TEPMUHBL.

IIpumepsn
(3agaua 24)

[InudoBanbHBI KPyr IUIOX0 00pabaThIBacT M3AENUS CIOKHOM ()OPMBI C BIIQJMHAMH U BBITYKIOCTSIMH,
HarpuMep JIOKKH. 3aMeHSTh NUTH(OBAHNE IPYTHM BHJIOM 00pabOTKH HEBBITOHO, CII0KHO. [IpuMeneHne npuTu-
paroLMXcst JIeASHBIX IUTH(OBAILHBIX KPYrOB B JAHHOM CIIydae CIMIIKOM Joporo. He roasrcs u anacTu4HbIe Ha-
JIyBHBIE KPYTH C a0pa3uBHOM NOBEPXHOCTHIO - OHU OBICTPO M3HAIIMBaIOTCS. Kak ObITh?

(3agaua 25)

AHTEHHa PaZnOTENECKOIa PACHON0KEHa B MECTHOCTH, TJIE YacTO OBIBAIOT I'po3bl. JIJIs 3aIIUTHI OT MOJIHUH
BOKPYT' aHTEHHBI HEOOXOANMO HOCTABUTh MOJIHIEOTBObI (METAIIMYECKUE CTep)KHH). HO MOITHMEOTBOABI 3aep-
JKMBAIOT PaJHOBOJIHBI, CO3/1aBasi PaJJOTEHb. Y CTAHOBHTh MOJIHAEOTBOABI HA CaMOil aHTEHHE B JJAHHOM CITydae
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HeBO3MOXHO. Kak ObITh?

2.2. BeimenuTh ¥ 3ammcaTh KOH(IMKTYIOMIYIO IMapy 3IeMeHToB. Eciii mo ycioBWsAM 3aaud JaH TOJIBKO
OJIMH DJIEMEHT, NepeiiTH K wary 4.2.

[IpaBuno 1. B koH}IUKTYIONYIO Tapy 3JIEMEHTOB 0053aTEIBHO JOJDKHO BXOJHUTH H3JIEIIHE.

[IpaBuao 2. BropsM 3JieMEHTOM Iapbl JOIDKEH OBITH AJIEMEHT, C KOTOPbIE HENOCPEICTBEHHO B3aHMO-
JIEUCTBYET M3/iee (MHCTPYMEHT HJIM BTOPOE M3JIeIUe).

[IpaBuxo 3. Ecniu onuH sneMeHT (MHCTPYMEHT) TI0 YCJIOBHSIM 3a/1a4d MOXKET MMETh JIBa COCTOSIHHSI,
HAJI0 B34Th TO COCTOSIHHE, KOTOpOE O0eCIeunBaeT HAWJIydIlee OCYIIECTBICHHE TIABHOTO MPOM3BOJCTBEHHOTO
nporiecca (OCHOBHOHM (DYHKITMY BCEH TEXHIMUYECKOH CHCTEMBI, YKa3aHHOW B 3a/1a4c).

IIpasuno 4. Ecniu B 3agaue ecTh mapbl OMHOPOTHBIX B3aUMOACHCTBYIOIINX 3JIEMEHTOB (A1, As... U by,
b.,...), nocratouHo B3sTh 0/HY napy (A; u by).

IIpumepsl

Wznenue - moxxka. MHCTpYMEHT, HEMOCPEICTBEHHO B3aMMOJICHCTBYIOMINN C M3AETUEM, - IITHU(POBATLHBINA
KpYT.

B 3amade nBa «3memnshy - MOJHUS B PAJHOBOIHBI M OTUH «WHCTPYMEHT» - MOJIHUEOTBO. KOH(IUKT B 1aH-
HOM ciIydae He BHYTPH Map «MOJHHEOTBOJ - MOJIHHUS: U «MOJTHUEOTBO/I - PaIOBOJIHBD), @ MEXLy STUMH ITapaMH.

YroObl epeBecTH Takylo 3a]ady B KAHOHUYECKYIO (hopMy € OJHOIM KOH(IMKTYIOWEH napoi, Hy)KHO 3apa-
HEC NpuJaTb UHCTPYMECHTY CBOﬁCTBO, HCO6XOILI/IMOC JJIA BBITIOJITHEHHUA OCHOBHOI'O ITPOU3BOACTBEHHOI'O [[eﬁCTBH)I
)IaHHOﬁ TEXHUYECKOH CHUCTEMBI, T. €. HAAO NPHUHATH, YTO MOJIHUCOTBOAA HET, U PAIUOBOJIHbBI CBO60}1HO IpOXOaAT
K aHTEHHE.

Wrax, xoH(MIUKTYIOMAs Mapa: OTCYTCTBYIOMIMN MOJHHACOTBOI M MOJHUS (MM HEHPOBOISIINI MOIHHEOT-
BOJ I MOJTHUA).

2.3. 3anucath JBa B3aMMOJICHCTBUS (IEHCTBUS, CBONCTBA) DJIEMEHTOB KOH(WIMKTYIOMICH Maphl: IMEIOIIeecs
U TO, KOTOPOE HaJ0 BBECTH; MOJE3HOE U BPEIHOE.

IIpumepsn

1. Kpyr obmamaeT crmocoOHOCTHIO IITH(OBATE.

2. Kpyr He obnamaeT ciocoOOHOCTBIO TIPHUCITOCA0TUBATECS K KPUBOIMHEHHBIM TIOBEPXHOCTSIM.

1. OTcyTcTBYIOUMH MOJTHHEOTBOA HE CO3/IAET PaJONIOMEX.

2. OTCyTCTBYIOIIMNA MOJHUEOTBO/ HE JIOBUT MOJIHHIO.

2.4. 3anucarb craHAapTHYIO (GOPMYIHPOBKY MOJENH 337a4yl, yKa3aB KOHQIIMKTYIOLIYIO Hapy U TEXHUYe-
CKO€ MTPOTHBOPEUHE.

IIpumepsn

Hanbr kpyr u uzgenue. Kpyr obnamaer cmocoOHOCTBIO NIIH(OBAaTh HO HE MOXKET IMPHCIIOCA0IUBATHCA K
KPHBOJIMHEIHON ITOBEPXHOCTH M3/IETIHS.

JlaHbl OTCYTCTBYIOIIMI MOJIHUEOTBOJ M MOJIHMS. Takoil MOJHHEOTBOJ HE CO3/1aeT pajUoNoOMeX, HO M HE
JIOBUT MOJIHHIO.

Yactb 3. AHAJIHN3 MOJEJIH 321291

3.1. BeiOpaTh U3 3JIEMEHTOB, BXOASIINX B MOJIENb 33/1a4l, TOT, KOTOPBIA MOKHO JIETKO U3MEHSTH, 3aMe-
HATb U T.O.

IIpaBumo5. Texuudueckue 0OBEKTHI JIETYE MEHSTh, Ye€M MPUPOIHEIE.

IIpaBwuxo6. MHCTpYMEHTH IeT9e MEHATh, YeM H3ICITHS.

IIpaswuno 7. Eciu B cucTeMe HET JIETKO U3MEHIEMBIX 3JIEMEHTOB, CIISAYET YKa3aTh « BHEIIHIOK CPEIY ».

IIpumeps
@dopmy u3eNUs HENb3sl MEHSITh: IUIOCKash JIOXKKa He OyJeT JepiKaTh HIKOCTb. Kpyr MOXXKHO MEHSTbH
(coxpansisi, OJHAKO, €ro CIOCOOHOCTh NUTM(OBATH - TAKOBBI YCIIOBHS 33/1a4H ).

MOoTHHEOTBOA - HHCTPYMEHT, «oOpabaThIBaromuiy (MEHSIOIINN HAIIPaBICHNE IBIDKCHNS) MOJHHIO, KOTO-
PYIO B JaHHOM cIydae CleQyeT CUMTATh HW3AeIHeM. AHAIOTHS: AOXKIeBas TpyOa M JoXIs. MOJHHS - IPHPOI-
HBI 00BEKT, MOJIHHEOTBOJ - TEXHUYECKHUH, TOITOMY 0OBEKTOM HAJI0 B3ATh MOJHUEOTBO/I.

3.2. 3ammcars cranaaptHyio (opmyarpoBky MKP (1neaqpHOro KOHEUHOTO pe3ybTaTa).

OnemeHT (yKa3aTh dJIeMEHT, BbIOpaHHBIN Ha mare 3.1.) cam (cama, caMo) yCTpaHsIeT BpeIHOE B3aMMOIeH-
CTBHE, COXPAHIsI CIOCOOHOCTh BBIONHATE (yKa3aTh MOJIE3HOE B3aMMO/ICHCTBHE).

IIpasumxo 8. B popmynmposke MKP Bcerna 1omkHO OBITH CIIOBO « cam» (« camay, « caMmom).

IIpumepsn

Kpyr cam npucnocabmiBaeTcss K KpUBOJIHHEHHON MOBEPXHOCTH H3ICIHS, COXPAHSSA CIIOCOOHOCTh MUTHA(O-
BaTh. OTCYTCTBYIOIIMI MOJIHHEOTBOJ] CaM ODECIIeUnBAET « MOUMKY» MOJIHUH, COXPaHssl CIIOCOOHOCTh HE CO3/a-
BaTh PaJnoNIOMeEX.

3.3. Beigenuts Ty 30HY 2j7eMeHTa (yKa3aHHOro Ha miare 3.2), KOTopasl He CIPaBiseTcs ¢ TpeOyeMbIM 110
UKP xomrutekcoMm ABYX B3auMojeiicTBhil. UTO B 3TOi 30HE - BemIeCTBO, moje? Ilokazars 3Ty 30Hy Ha cXeMarTu-
YECKOM PHCYHKE, 0003HAYMB €€ [IBETOM, IITPUXOBKON H T.II.

IIpumepsn
HapyxHbIit crioii Kpyra (BHEIIHEE KOJBIO, 0001); BemecTBO (abpa3uB, TBEPOE TETO0).
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Ta gacTh mpocTpaHCTBa, KOTOPYIO 3aHMMaJ OTCYTCTBYIOIIMII MOJIHHMeOTBOX. BemectBo (cTond Bo3myxa),
CBOOOHO IPOHU3BIBAEMOE PAANOBOIHAMH.
3.4. ChopmynupoBaTs MPOTUBOPEUMBEIC (pr3nueckre TpeOOBaHUS, MPEIBIBIIEMBIE K COCTOSHHIO BBIIEC-
JICHHOH 30HBI 2JIEMEHTa KOH(INKTYIOIMMH B3aUMOAEHCTBUSIMH (JICHCTBUSIMH, CBOWCTBAMH).
a. Jlnst obecnieyeHus (ykasarh M0JIE3HOE B3aMMOJIEHCTBUE WIIM TO B3aMMOJICHCTBUE, KOTOPOE HAJI0 COXpa-
HHUTH) HeoO0XoauMo (yKa3aTh pU3NYECKOEe COCTOSHHE:
OBITh HATPETOM, TOABMIKHOM, 3aPSHKEHHOM H T. 11.);
6. lnst mpenoTBpamnieHus (ykazaTh BpEJHOE B3aMMOICHCTBUE WM B3aMMOJICHCTBHE, KOTOPOE HA/I0 BBECTH)
HeoOxoanMo (ykasaTh (PU3NUECKOE COCTOSTHUE: OBITh XOJIOHOW, HEIOABM)KHOM, HE3APSKEHHOH U T. 11.)
[IpaBumo 9. duznueckue - COCTOSHNSA, YKA3aHHBIC B ILII. @ U O, JOJDKHBI OBITH B3aUMOIIPOTHBOIIONOXK-
HBIMH.
IIpumepsn
a. Yto6s! nummdoBaTh, HapyXKHBIN CIIONH Kpyra JTOJHKEH ObITh TBEPABIM (FUTH JTOJIKEH OBITH JKECTKO CBS3aH C
[EHTPATBFHON YacThI0 KPyTa IUIS IIepeadn YCIITHi).
6. YtoObI mprcnocabIMBaTECS K KPUBOJIMHEHHBIM ITOBEPXHOCTSIM H3IENHsI, HApY KHBIN CIIOH Kpyra HE A0J-
JKeH OBITh TBEPABIM (MJIM HE JI0JDKEH OBITh JKECTKO CBSI3aH C LICHTPAIFHOHM YacThio Kpyra).
a. UtoObl mpomycKaTh paJMoBOJIHEL, CTOJI0 BO3/yXa JOJDKEH OBITh HE IPOBOJHUKOM (TOYHEE, HE JOJDKEH
HUMETh CBOOOTHBIX 3apsIJIOB).
6. UTroOBbI JIOBUTH MOJIHHIO, CTOJIO JTOJDKEH OBITh MPOBOJHMKOM (TOYHEE, JIOJDKEH MMETh CBOOOHBIC 3apsi-
JTBI).
3.5. 3anmcatb cTaHgapTHBIE (POPMYIUPOBKH (HPU3MIECKOTO MIPOTHBOPEUHSI.
a. [TomHast popmynupoBka: (ykazaTh BBIICICHHYIO 30HY 3JIEMEHTa) JI0JDKHA (YyKa3aTh COCTOSIHHE, OTMEUCH-
Hoe Ha 1are 3.4 a), 4ToObI BHINOIHATH (YKa3aTh MOJIE3HOE B3aUMOJICHCTBHE), U JIOJDKHA (yKa3aTh COCTOSIHHE, OT-
MeueHHOe Ha 1iare 3.4 0), 4ToObI mpenoTBpamarh (yka3ars BpeIHOE B3aUMOICHCTBUE).
6. Kpatkas ¢hopmynupoBka: (yKa3aTh BBIICICHHYIO 30HY 3JIEMEHTa) TOJDKHA OBITh M HE TO/DKHA OBITh.
IIpumepsn
a. HapyxHblii cioil kKpyra AOJDKEH OBITH TBEPABIM, 4TOOBI HNUIM(OBATh H3JENHE, U HE JIODKEH OBITh
TBEPABIM, YTOOBI TPUCTIOCAOIMBATHCS K KPUBOJIMHEHHBIM TOBEPXHOCTSIM M3/ICITHSL.
6. Hapy>xHblii citoli Kpyra J0JDKeH ObITh U HE JIOJDKEH OBITh.
a. Ctonb BO31yXa MODKEH UMETh CBOOOHBIC 3apsibl, YTOOB! “JIOBUTH MOJIHUIO, U HE JIOJDKCH UMETh CBO-
OGOIHBIX 3apA0B, YTOOBI HE 3a/IePKHUBATH PAANOBOIHEI.
6. Ctonb Bo3myxa co cBOOOIHBIMH 3apAIaMHU JOJDKEH OBITh U HE JOJIDKEH OBITh.
Yacts 4. YcrpaHenne GuU3N4ecKoro NpoTHBOpeYHs
4.1. PaccMoTpeTh MpocTeiIme mpeodpa3oBaHus BRIICICHHON 30HbI AJIEMEHTa, T. €. pa3AelieHue MPOTUBO-
pEYMBBIX CBOMCTB
a) B IIPOCTPAHCTBE;
0) BO BpeMeHH;
B) IIyTE€M HCIIOJIb30BaHUs IEPEXOAHBIX COCTOSIHUN, TIPH KOTOPBIX COCYIIECTBYIOT WM TIOTIEPEMEHHO
HOSIBJISIIOTCS TIPOTHBOIIOJIOKHBIE CBOWCTBA;
) MyTeM HEePECTPOWKU CTPYKTYpPBI: YacTHUIIBI BBIJEICHHON 30HBI AJIEMEHTA HAJACNSAIOTCS MMEIOIIHMCS
CBOWCTBOM, a BCS BBIZICTICHHAS 30HA B IIEJIOM HAJeNsAeTCs TPeOyeMbIM (KOH(DIMKTYIOIINM) CBOWCTBOM.
Ecmu momyyen ¢usmdeckuii oTBeT (T. €. BBIIBICHO HeoOXoamMmoe (uindeckoe NeiicTBue), mepeitu k 4.5.
Ecnu ¢pusnyeckoro orsera HeT, IEpelTH K 4.2.
IIpumepsl
CrannapTHble MpeoOpa3oBaHusI HE AAIOT OUYEBUAHOTO PELICHUs 3a1ad 24 (XOTs, KaK Mbl YBUAUM JAJIbIIIe,
oTBeT OM30K 4.1 B U T).
3amada 25 moxeT ObITh perreHa o 4.1 6 u B.
CBoOOIHBIE 3apsi/ibl CaMU MOSBIIOTCS B CTOJIOE BO3/yXa HAa HAYAIBHBIX 3Tarax BOZHUKHOBEHHS] MOJHUH.
MonHHEOTBOI Ha KOPOTKOE BPEMsI CTAHOBHUTCSI IPOBOIHUKOM, a 3aTeM CBOOOJIHBIC 3apsiibl CAMH HCUE3alOT.
4.2. Vcrionb30BaTh TaOIMILy TUIIOBBIX MOJIEJIEH 3a/1ad M BENOJILHBIX TpeodpazoBanuii. Eciu nmonyuen ¢usu-
4YecKuii oTBeT, nepeiitu k 4.4. Eciau ¢pusnyeckoro otBera HeT, epeiTu K 4.3.
IIpumepsnl
Monens 3agaun 24 otHOCUTCS K Kitaccy 4. [lo THITOBOMY pEIIEHHIO BEmIeCTBO B, Hamo pa3BepHYTH B Be-
noxb, BBes nose I1 u no6asus B, nim paznenus B, Ha n1Be B3anmonelicTyromme yactu. (Maes pazaeneHus kpy-
ra Havyaja ¢popMupoBarhcs Ha mare 3.3. Ho ecii mpocTo pa3nennuTh Kpyr, HapyXHas 4acTh yJIETUT IO/ AeHCTBU-
€M LeHTpoOeKHOH critbl. [{eHTpanbHast 4acTh Kpyra I0JKHA KPEIKO JAepKaTh HapyKHYIO 4acTb U B TO JK€ BpeMs
JIOJDKHA JJaBaTh €l BO3MOXKHOCTH CBOOOJIHO M3MEHATHCS...) Jlanee 1Mo THIIOBOMY pEIICHHUIO JKeJIaTeIbHO MepeBe-
CTH BeToJib (OITy4eHHBIH 3 B,) B demonsp, T. €. HCIOIp30BaTh MAaTHUTHOE TI0JIE U (pepPOMArHUTHBIN MOPOIIOK.
(BT0 maer BO3MOXKHOCTH CAETATh HAPYXHYIO 9acTh Kpyra ITOJBIDKHOM, MEHSIOIelcs n obecrieunBaeT Tpedye-
MYIO CBSI3b MEXIy YaCTSIMH KPYyTa).
Mogens 3agaun 25 otHOcuUTe K kiacey 16. ITo TumoBomy peleHuro BemecTso B, JomkHO pa3aBanBaThes,

91



CTaHOBSICHh TO By, TO By, T. €. cTON0 BO3yXa HOIKEH CTAHOBUTHCS TPOBOISIINM MPH TOSBICHUN MOJHUH, a TI0-
TOM BO3BPAIIATHCS B HEMPOBOISIIEE COCTOSTHHE.

4.3. Ncnonp30BaTh Tabmumy npuMeHenus ¢pusndecknx 3¢dexroB u seneHnn. Ecam nomydeH gpuzndeckuii

oTBerT, nepeiitn k 4.5. Ecnu ¢pusmueckoro otreera HeT, epelTH K 4.4.
IIpumepn

3agava 24: 1o TabiMIe MOAXOMUT I1. 17 - 3aMeHa «BELIECTBEHHBIX) CBS3EH «10JIEBHIMI MTYyTEM HCIIOJIb30-
BaHUS AIEKTPOMArHUTHBIX TTOJIEH.

3amada 25: 1o TabIHUIIEe MTOAXOINT II. 23 - MOHU3AIMS TI0JT IEHCTBUEM CHIIBHOTO 3JEKTPOMArHUTHOTO TOJIS
(MONHHUS) ¥ pEKOMOHMHAIUS TIOCIIE UCUE3HOBEHUS 3TOTO MO (paAHOBOJIHEI - ciaboe mone). pyrue 3¢ dexTs
OTHOCSITCS K XHMJKOCTSM M TBEPJBIM TellaM, TPEOYIOT BBEJICHUS T0OABOK MM HE 00ecIeunBaioT caMoyIpaBiie-
HUSL.

4.4. Vicnonk30BaTh TaOJIMIly OCHOBHBIX IPUEMOB YCTPAHEHHsI TEXHUYECKUX IpoTHBOpeunii. Eciu 1o atoro
MOJy4YeH (pU3MYECKUil OTBET, HCIONB30BaTh TAOIHUILY [UIS €r0 MPOBEPKH.

IIpumepsn

[To ycnoBusiM 3agaun 24 HafO YIyUIIUTh CIIOCOOHOCTD KPYra «IIPUTHPATHCS» K U3ACIUSAM PasHOH (OPMBI.
Oro anmanranus (ctpoka 35 B Tabnuie). V3BecTHBIN MyTh - UCIIOIB30BaTh HAOOP paszHBIX Kpyros. [Ipourpsm -
MOTEpH BPEMEHU Ha CMEHY M 110/100p KPYroB, CHIKEHHE IIPOU3BOAMTENLHOCTH: KOJOHKH 25 u 39. [Ipuemsr no
tabmuie: 35, 28, 35, 28, 6, 37. [loBTopsiroiuecs U MOToMy 0oJice BEPOSTHBIC IPUEMBL: 35 - U3MEHCHHUE arperar-
HOTO COCTOSIHMS (Hapy>KHasi 9acTh Kpyra «IICeBIOKHUIKAsH, U3 MOABMKHBIX YaCTHUI); 28 - TpsMOe yKa3aHHe Ha
nepexo K (Do, 9TO U BHIOJHEHO BBIIIE.

ITo ycnoBusiM 3amaun 25 HagO IMKBUANPOBATH AEHCTBHE MOJIHMM - BPEIHOTO BHENIHETO (hakTopa (CTpoka
30). M3BecTHBIH MyTh - YCTAHOBUTH OOBIYHBIA METAITMYECKUI MOTHUEOTBOA. [IpouTphIn - rosiBieHne paguoTe-
HH, T. €. BOSHUKHOBEHHE BPEJHOro (hakTopa, CO3/1aBa€MOro CaMHM MOJIHUEOTBOJIOM (KosoHka 31). B tabmuie
9Ta KJIeTKa Irycta. Bo3bMeM kooHKY 18 (YMeHbIIeHHnEe OCBEIEHHOCTH, OSBICHHUE ONTUYECKOIl TEHH BMECTO pa-
nuotenn). [Ipuemsr: 1, 19, 32, 13. Tlpuem 19 - ogHO AelicTBHE COBEpIIAeTCs B May3ax JAPYroro.

4.5. Ilepeiitn OT (PU3NIECKOTO OTBETA K TEXHHUECKOMY: C(HOPMYIHPOBATEH CIIOCOO M JaTh CXEMY YCTpPOii-
CTBA, OCYILECTBIISIOIIETO 3TOT CIIOCO0.

IIpumep bt

LenTpanbHas 4acTh Kpyra BBIIOJIHEHA W3 MAarHUTOB. HapyxHbIH ci0ii - U3 heppOMarHUTHBIX YacTHIl HIIH
a0pa3MBHBIX YaCTHLI, CIICUCHHBIX C (heppOMAarHUTHBIMU. Takoi Hapy>KHbIH cioi Oyzner npuHUMaTh Gopmy u3Je-
nus. B To ke BpeMst OH COXpaHHT TBEPOCTh, HEOOXOAMMYIO JUIs IUTU(OBKH.

UroOBI B BO3IyXE MOSBISUIICH CBOOOIHBIC 3apsiAbl, HY’)KHO YMEHBIINTE NaBiieHne. [lorpedyercs obomouka,
9TOOBI JIEp)KaTh 3TOT CTONAO BO3AyXa NPH IOHMKEHHOM JaBiieHnH. O00JI0UKa NODKHA OBITh M3 AMAIIEKTPHKA,
MHa4e OHa cama JacT PaaAnOTEeHb.

A. c. Ne 177 497: («MoJHUEOTBO, OTIMYAIOLIUIICS TEM, UYTO C LEJbIO MPUJAHUS EMy CBOMCTBA PaJUOIpPO-
3payHOCTH OH BBINOJHEH B BHJE H3TOTOBJIECHHOM M3 IUAJIEKTPUYECKOro MaTepHajia TepMETHUYECKH 3aKpbITOH
TpyOBbI, 1aBJICHUE BO3AyXa B KOTOPOW BBIOPAHO M3 YCIOBHS HAMMEHBIINX ra30opa3psIHBIX TPaJIUCHTOB, BHI3bIBA-
€MBIX 3JEKTPUIECKIM I0JIEM PAa3BUBAIOIIEHCS MOTHHUN.

Yacts 5. [IpenBapurebHasi OLEHKA MOJYYEHHOTO pellleHUs!

5.1. IIpoBecTy mpeABapUTEIBEHYIO OLIEHKY HOJTYYEHHOTO PEIICHHS.

KoHTponbsHbIE BOIPOCH!

1. OGecnieunBaeT a1 MOy4€HHOE pElIeHNe BhITIosIHeHne riaBHoro TpedoBanns NKP («Dnement cam...»)?

2. Kakoe ¢u3ndeckoe npoTHBOpeyre yCTPaHEHO (H YCTPAHEHO JIM) OIy4EHHBIM pelieHreM?

3. ConepXUT JIM TOJy4EeHHAsl CHCTEMa XOTsI Obl OJIMH XOpOIIO yIpaBisieMblid anemenT? Kakoit mMeHHO?
Kak ocymiecTBisaTh ympasinenue?

4. TopuTcs nu pemieHne, HaliIeHHOE AT «OJHOLMKIOBOW» MOZENH 33/1a4H, B PEATbHBIX YCIOBHUSIX CO MHO-
THMH «UKJIaMN»?

Ecnu nonmydenHoe penieHne He yIOBIETBOPSIET XOTS ObI OTHOMY M3 KOHTPOJIBHBIX BOIIPOCOB, BEPHYTHCS K
2.1.

5.2. TIpoBepHTh (110 NATEHTHBIM JaHHBIM) (OPMaTbHYIO HOBU3HY ITOJIYUYSHHOTO PEIICHHSI.

5.3. Kakue noazagayu MOryT BO3HUKHYTb [TPU TEXHUUECKOH pa3paboTke MmoiydeHHO# naen? 3amnucarbh BO3-
MOXHBIE TI0/1331a4H1 - U300pETATENbCKUE, KOHCTPYKTOPCKHUE, PACUETHBIC, OPraHU3aI[HOHHBIE.

Yacrth 6. PazBuTHE MOJIYyYEeHHOI0 0TBETA

6.1. OnpenennTh, KaK 10DKHA OBITh H3MEHEHA HOACHUCTEMA, B KOTOPYIO BXOJUT U3MEHEHHAsl CHCTEMA.

6.2. IIpoBepUTh, MOXKET JIM N3MEHEHHAs! CUCTEMA IIPUMEHSTHLCS 10-HOBOMY.

6.3. Vcnionp30BaTh MOJTyYeHHBIH OTBET MPH PELICHNH IPYTUX TEXHHYECKHUX 3a/1a4.

a. PaccMoTpeTs BO3MOXKHOCTB HCTIONB30BAHUS HIeH, 00PaTHON MOTy4YCHHOM.
6. IlocTponTh TabMHUIly «pacIioIOKEHUE YacTel - arperaTHbIC COCTOSHHMS M3JCTHS» WM TAOIHIy «WC-
TI0JIb30BaHHBIE TIOJIS - arperaTHBIE COCTOSHUS U3/CNUD) U PACCMOTPETh BO3MOKHBIE ITEPECTPOHKH OT-
BETa MO MO3ULMAM 3TUX TabJIHLI.
Yacre 7. AHaIU3 X012 peleHus
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7.1. CpaBHUTH pealibHBIN X0 petenus ¢ TeopeTrudeckuM (o APU3). Ecnu ecTh OTKIOHEHUS, 3aITUCaTh.

7.2. CpaBHHTH NOIYYCHHBIH OTBET C TAOJIMYHBIMH JaHHBIMH (TaONHIIa BETIONFHBIX MTPpeoOpa3oBaHMiA, Ta0IM-
na gmmueckux 3 dexTo, TabHIIa OCHOBHBIX MTPHEMOB). Ecii ecTh OTKIIOHCHHS, 3aITHCaTh.

NPUJIOKEHMUE 2

THUNOBBIE MOJEJIN U30BPETATEJBCKHUX 3A/IAY U UX BEIIOJIBHBIE IIPEOBPA30BA-
HUA

Tun 1. JlaH ouH JieMeHT

1. BemrecTBo 10X0 MOMIAETCs YIpaBIeHUIO (0OHAPYKEHUIO, M3MEPCHUIO, H3MEHEHHIO); TpeOyercs: obec-
neunTh 3O PEKTUBHOE yIIpaBJICHHE.

a. OOt myTh pereHus 3aja4d dTOro Kiiacca - JOCTPOHKa Bemoist (BBEJCHHE BTOPOTO BEIIECTBA U TIOJIA).

6. s 3amad Ha OOHapy)KEHHE W M3MEpEeHHe - cTaHaapT |. BBexenue BTOporo BemecTBa (HampuMep, Jio-

MuHO(Opa, peppoMarHeTuKa u T. II.), B3AUMOICHCTBYIOIIETO ¢ BHEITHUM JICKTPOMATHUTHBIM ITOJIEM ):

I1, IT

y 3
[ITOB, OB, 0B, _ [ITTB, OB, 0B, »

A 1L, Y

B. Jlost 3a1a4 Ha mepemelnieHue, ApodieHue, 00paboTKy MOBEPXHOCTH, AehopMalii, U3MEHEHUE BA3KOCTH,
MPOYHOCTH U T. II. - cTaHaapT 4. Beenenre GpeppoMarHUTHBIX YaCTHIl 1 MATHUTHOTO MOJIS:

11,

[ITT-B, OB, < By

r. Ecnu Henp3st BBoauTh Br-cTanmapr 8 (m3mepeHune coOcTBeHHOM yacToThl Konebanuit) u 10 (o6xomHbIe
IyTH: BMECTO B BBOAAT 1oJIe, a Takke «HapyxHoe» B., BBousT B, Ha BpeMst uiM B O4€Hb MaJIbIX 103aX,
HCIIONIB3YIOT B KauecTBe B, yacTs By, ncnonb3yroT BMeCTO 00beKTa ero KOnuro, BBOJAT B, B BUIIE XUMU-
YECKUX COCIMHEHUH).

2. ITone m1ox0 moxmaeTcs yrpasieHHIO (00HapYKEHUI0, H3MEPEHUIO, H3MEHEHHIO, TIPe00Pa30BaHHIO B APY-

roe mosne); TpedyeTcst odecnednTs 3PPEKTHBHOE YIIPABICHHE.

a. IlpeoOpazoBanue mcxoxHoro noms I1; ¢ moMompio BemiecTBa-npeoOpa3oBarTellsi WK ABYX B3aHMMOJICH-
CTBYIOIIMX BEIECTB!

I1)'
.
IT,'
I,LUOB,UB,
\Hl".
I
/ 1
I,0 B
\
I,
I,
\ 93
I,0 B —— B,
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0. BBCI[CHI/IC BCIICCTBa B, KOTOPOC MCHACT CBOU CBOMCTBA MO ﬂeﬁCTBHCM IIOJIA Hl, Ipru4eM 5TO U3MCHC-
HHC JICTKO 06Hapy)KI/IBa€TC$I C IOMOIIBIO ITOJIA Hz, HeﬁCTByIOMGFO Ha B:

>
I, 0II, - B
\Hz"
>
II, UII, - B
A
IL;

3. BemectBo (mnm mose) obsanaer OBYMsS KOH(IMKTYIOIIMMU CONPSDKEHHBIMH CBOMCTBaMH; TpeOyeTcs
YIAY4IINTH OJTHO CBOWCTBO, HE yXYIIIAs IPYroro.
a. 3ajaum 3TOTO Kilacca MepeBOAT B 3aaun KiiaccoB 1 1 2 3aMeHoi ncxoHoro Bemectsa B (v nosst 1)
Ha BemecTBo B' (wm none []' ), koTropomy 3apaHee B IOTHOI Mepe NPUIAHO OJJHO U3 CONPSDKEHHBIX
CBOWCTB:

B, - 11D U] B,/ <1000 B/ B,
< [T

Hanpumep, 3anauy «Hano yBeauMunTh BEICOTY aHTEHHBI, HE YBEIMUMBAS €€ Becay MEPEeBOIAT B 3a7auy «BbI-
COKasi aHT€HHA JI0JDKHA OBITH TAKOM K€ JIETKOH, Kak W HHU3Kas». M3 OBYX CONMpPSHKEHHBIX KadyecTB OOBEKTY 3apa-
Hee HaJI0 MPUMHCATh TO, KOTOpOe 00ecleunBaeT MaKCHMAaIbHYIO 3(P(PEKTHBHOCTE OCHOBHOTO jeiicTBus. [1oaTo-
My B3sITa BBICOKAsi aHTCHHA, a HE HU3Kasl.

0. Ecnii KOH(IUKTYIOT CBOMCTBO ¥ AaHTUCBOWCTBO (TOPSIYUI - XOJIOHBIHN, CHIIBHBINA -CITa0bIi, MATHUTHBIN -
HEMAarHUTHBIN), TO KOH(INKT MOXKET OBITh YCTPaHEH pa3/IelICcHUEM B MPOCTPAHCTBE, BO BPEMCHHU U B
CTPYKType (I1e/10e UMeeT OJHO CBOMCTBO, a 4acTh - Apyroe). Eciu ucnoip3yloT pa3zeieHne BeIlecTBa
BO BpPEMEHH, [1eIec000pa3Ho, YTOOBI Mepexo OT OJHOTO COCTOSIHUS K IPYTOMY OCYIIECTBIISUICS CaMHUM
BEIIIECTBOM, MOOYEPETHO MPUHUMAIONINM pa3Hble (OopMBI (M3MEHEHHE arperaTHOTO COCTOSHHS, Iepe-
X0J yepe3 Touky Kropwu, Aucconuanys - acCouanus u T. 1.).
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Tumn 2. Jlanbl ABa 3J1eMeHTa

4. JlBa BelIecTBa HE B3aUMOJICHCTBYIOT (WJIM OYCHB IUIOXO B3aUMOJCUCTBYIOT); OJTHO BEIIECTBO (MM 00a)
MOYKHO U3MEHSTh: TpeOyeTcs: 00eCIeYUTh XOPOlliee B3aUMOICHCTBHE.

BemectBo B, pa3BopaumBaroT B Bemoib, KOTOPEIH oOpa3yeT mems ¢ B, u, Takum obpa3om, obecrieanBaet
B3anMoieiictue B, u B,; 3aTeM, eciam ecTh BO3MOXKHOCTb, Pa3BepHYTHIH u3 B, Bermos nepeBoauTcs B eros, T.
€. BETIoJIb ¢ MAarHUTHEIM 1oJieM [, 1 peppoMarHuTHEIM BemecTBOM By, (kenaTtenbHO B BUIEC MEIKUX YacTHII);

II HM

/\ /

B T 82 D B 1 B2 B3 D B 1 B2

By

B ------ B, | B B,

Ecnu, necmotps Ha To, uto B, pa3zBepHyTO B Bemnousb, Mexkay B, u B, He ycraHaBnuBaeTcs npsimasi CBSI3b,
MO>KHO MCIOJb30BaTh CBsI3b yepes nouie I1:

I1

4

B,

/N

B 3aa4ax Ha U3SMCPCHUC WIIN 06Hapy)KCHI/Ie B. Ppa3BOPAYUBAIOT B BCIIOJIb C IMOJIEM HA BBIXOAC, HAIIPUMED:
H r
1

By B, B, LIB>

a

Hn
1

5. To ke, uTo U B Kiacce 4, Ho 00a BelllecTBa HEIb3s U3MCHSTh.

a. 3ajady nepeBoJAT B Kiacc 4, ucnoib3ys cranaapt 10.

0. BMecTO BeIlecTB UCHONB3YIOT X ONTUYCCKUES KOITHH.

6. ITone I1; He ynpasnser nonem I1,: Tpedyercst obecrieunts 3dhexTHBHOE yrIpaBIeHUE.

Beenenwne BemecTBa (MM IBYX B3aMMOCBSI3aHHBIX BEIIECTB), CIIOCOOHOCTH KOTOPOTO B3aHMMO/ICHCTBOBATH C
I1, 3aBucur ot nevictud I1;:

CrerneHp ynpaBJIeHHs] B HEKOTOPBIX CIIy4asX MOXET OBITh YBEJIMYEHA 3a CYET MCIOIb30BaHUs TaKOTro Belle-
crBa B, xoropoe npu aeiictun [1; coBepiuaer (¢a3oBbiii epexo (HanpuMep, IIABUTCS, IEPEXOAUT Yepe3 TOUKY
Kropu u 1. 1.).

7. Ilone u BemEeCTBO HE B3aNMOJEHCTBYIOT; TpeOyeTcsl 00eCIeYnTh X B3aUMOJICHCTBHE.
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Brenenune BemecTBa-niocpennuka B, wim komruiekca Bemniects (B.B,), yepes kotopsie 11, aeiictByer Ha B;.
Ecnu BTOpOE BemiecTBO BBOANTH HENb3s, UCIIONB30BaTh cTanaapT 10.

8. JIBa BemecTBa B3aMMOJICHCTBYIOT, HO OJHO W3 BEIISCTB WM 00a BEIIECTBA, WM MX B3aWMOJCHCTBHE
TUTOXO TIO/IAETCS YIIPaBIICHUIO (OOHAPYKEHHIO, H3MEPEHHIO, I3MEHEHHIO ); 3aMEHSTH 3TH BEIIECTBA IPYTMMH He-
TB3s1; TpeOyeTcst obecneunTh A HEKTHBHOE YIIPABIICHHE.

a. Beenenue mosns (perMyIIEeCTBEHHO 3JIEKTPHUECKOT0, MATHUTHOTO MJIM ONTHYECKOTO), IPOXOIAIIET0 Ye-

pe3 CUCTEMY M «BBIHOCSIIETO» HH(POPMALIUIO O €€ COCTOSHHU.

6. Beenenue momns I1, neiictByromero mo-pazHomy Ha B, u B, mimm neficTBYIOMIEro TONBKO Ha OAHO U3 Be-
IIECTB.

B. [locTpoiika Bemnomst ¢ kommekcoM (B3B3); mone I1 neficTByer Ha B3.

9. ITone u BeecTBO B3aMMOJICHCTBYIOT, HO OJIMH M3 ATUX 3JIEMEHTOB MJIM 00a dJIEMEHTa, WIN UX B3auMO-
JIEMCTBHE TUIOXO MOANAETCS YIPaBICHUIO (0OOHAPYKEHUIO, U3MEPEHHIO, N3MEHEHHIO); 3aMEHSTh JJIEMEHTHI He-
JB3s1; TpedyeTcst ooecneuuTh 3¢ (HEKTHBHOE YIIPaBICHHE.

a. Beenenue B», Bzaumozneiicteyrouero ¢ IT u B,.

6. B, mepesoaut [1' B 1", BO3HHKAET XOPOMLIO yIpaBisieMblil BEMOJb U3 31eMeHToB By, Bou [1" .

10. /IBa BemecTBa (MM BEIIECTBO M I10JI€) B3aMMOJICHCTBYIOT; OJJHO BEIIECTBO MOXXHO M3MEHSTH; TpeOyeT-
Csl yCTaHOBUTH (WJIM YITy4ILIUTH) BTOPOE (JONOJHUTENBHOE) B3aUMOJICHCTBUE (MM JEUCTBUE), HE yXy/Ias Hep-
BOTO (MMEIOIETocs).

a. [Toctpoiika Bemosis, 00eCceYnBAIONIET0 BTOPOE B3aMMOCHCTBHE, MPUYEM BBOJAMMOE IMOJIE HE JTOJIKHO

BJIMATH HAa IEPBOE B3aNMOJICHCTBHE:

HII

6. ITocTpoiika 1eMHBIX BEMOJIeH, HAIPUMED:

I 11,

__________ /N /N

Bi<@B.0B, 0B, "B,0B, 0B, _By

I,

K

M, gL O, <9 BI—BZ\H"
2

11. TTone u BemiecTBO CBA3aHbBI ABYMSI KOH(DJIMKTYIOIMMHU CONPSHKEHHBIMU B3aUMOJICHCTBHAMHE;, TpeOyeTcs
JIMKBUUPOBATh OJHO B3aUMOJENCTBUE, COXPAHUB JPYTOE.
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Beenenue B,, uepes koTopoe mone AeicTBYeT Ha Bi, mpuuem 3TO BTOpOE BEIIECTBO SABJSIETCA 4acThio B
WY BUIOMU3MEHEHHEM B :

I1 == BUB, « B,

B, «ponyckaer» 01HO A€HUCTBUE U 3a/I€PKUBAET APYTOE.

12. JIBa BemiecTBa B3aMMOICHUCTBYIOT, TPEOyeTCs IMKBUAUPOBATH 3TO B3aUMOICHCTBHE.

Cranpapt 3: BBECTH TPEThE BEIIECTBO, SBIAIONICECS BUIOM3MEHEHHEM OTHOTO M3 JTaHHBIX BEIIECTB.

Tun 3. /laHbl TpH 3JIeMEeHTa

13. JlaH BemoJib, MI0X0 MOAAIONIUICT 00HAPYKEHUIO WM U3MEPEHUIO; 3aMEHITh U U3MEHSATDH JIaHHBIN Be-
MIOJIb HENB3s1, TpeOyeTcsa odectieunTs 3P PeKTHBHOE 0O0OHAPYKEHNE UM U3MEPEHHE.

Bermons, qaHHBIN 1O YCIIOBHAM 33/1a4H, pacCCMaTPUBAIOT Kak KOMIUIEKCHOE BemecTBO B, (3amaua daxTruye-
CKH TIEpEBOIMTCS B KJIacc 1); BBOAUTCS ITOJIE, HAIPHMED:

Ecnmm B Bemone ectb (eppOMarHUTHOE Be-
I[ECTBO, BHI'OAHO BBOJWTH MATHUTHOE IIOJIC.
14. To ke, 4To M B KI1acce 13, HO MOXKHO 3aMEHSTh WM MEHATH B,, BXoIsIIIee B TAaHHBIA BEIIOJIb.
BemectBo B, pazBopaunBarot B Berolns BBeeHHeM B, u [1. OOpasyercs nemHoiH BEeros:

Hz'

ANS A =

15. Jlan Bemounb, TUIOXO MOTAIOIIMICS YIPABICHUIO; MOXKHO 3aMeHATh B, u mone I1; TpeOyercs obecre-
YUTh 3P PEKTUBHOE yIIPABICHHE.

Benonb, naHHBINA 10 yCJIIOBHSIM 3aJadd, NEepecTpauBaioT B ¢ernonb. dDakTHYecku 3a1ada MepeBOINTCS B
knacc 1:B; u IT orGpaceiBatoT, ocTaeTcss OQUH 3IeMeHT B, KOTOPBIil T0CTpauBaioT 10 MOJHOT'O BEHOJIS BBEICHH-
eM (heppOMarHUTHOTO BEIECTBA U MArHUTHOTO TTOJIS.

16. BemecTBo Xopomro B3anMoaeiCTBYeT ¢ moneM I1;, Ho mioxo B3auMmozencTByer ¢ mojem [1,; BBoauTh
HOBBIE BEIIECTBA M IOJISI HEMB3s; TpeOyeTcs: obecrieunTs xopouree B3aumoaeiictsue B u 1, coxpanus B3aumo-
neiicrue B u II,.

BemectBo B, pasnBauBator Ha B*; u B";. [Tone I1; neiicrByer Ha B, noxe I, - na B"». Ecnu atn nefictBus
HECOBMECTHUMBI BO BpeMeHH, B pazBanBaioT TakiuM 00pa3oM, 4TOOBI OHO OOYEPETHO CTAHOBUIIOCH TO By, TO
B" 11 oHO neiicTBHE COBEPINANOCH B May3ax Apyroro (craHmapt 7).

17. Tlone II; xopomuo B3aMMOAEMCTBYET C BELIECTBOM Bj, HO MJIOXO B3aMMOJAEWUCTBYET C BEIIECTBOM B;;
BBOJIMTH HOBBIE BEIECTBA W MO HENb3sl; TpeOyercss obecreunts 3¢ dexTuBHOe B3ammonenctsue I, u B,
coxpanuB B3aumozeictaue I1; u B;.

a. [Tone I, paznBauBator Ha [1°y u I1";. ITone I1°,, neiictByer Ha By, mone I1", - Ha B,. Ecin atn nelictus
HECOBMECTUMBI BO BpeMeHH, [1; pa3iBauBaioT TakuM 00pa3oM, 4ToObl OHO MOOYEPEAHO CTaHOBMIOCH TO IT'y, TO
IT", n ogHO mEfiCTBHE COBEPIIANIOCH B May3ax APYToro.
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6. Bomsar mose I1”, koTOpoe OMHAKOBO II0 IPHPOIE C 1moJieM 11°), HO TPOTHBOIOIOKHO €My IT0 HalpaBiIe-
HUIO («QHTHIIONE»):

Hl I—[l,
B/ B2 DBl }BZ

H"
1

18. Jlan Benomb, KOTOPBIM HAJ0 JTUKBUAUPOBATD.
3amauy mepeBoJAT B Kiace 12 u pemaroT mo cTaHaapTy 3.
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HPUJIOKEHMUE 3

MPUMEHEHUE HEKOTOPBIX ®U3NYECKHUX YPDPEKTOB U SIBJIEHU ITPU PEIIEHUA
MN3O0BPETATEJBbCKHUX 3AJJAY

Tpebyemoe neiicTBre, CBOMCTBO

Omsmueckoe sBieHne, 3PPeKT, haKTop, Cocod

[u—

. U3Mepenne temneparypsl

TennoBoe pacuIupeHHe U BBI3BAHHOE UM HM3MEHEHHe-
COOCTBEHHOM 4acToThl KoyieDanuil. Tepmossekrpuue-
ckue siBneHus. CrexTp uanydeHus. M3MeHeHue onTH-
YECKHUX, IEKTPUIECKUX, MATHUTHBIX CBOWCTB BEILECTB.
Ilepexoxn gepe3 touky Kropu. Dddexrsr ['onkumnca, u
bapkxaysena

N

. Ilonm>xeHue Temieparypbl

dazoBeie nepexosl. Dddexr Ixoyns - Tomcona. Dh-
ekt Panka. Marautokanopuueckuii a¢ddext. Tepmo-
SIEKTPUUYECKHE SBICHUS

3. [loBellIEHHE TEMIIEPATYPHI

OnekTpoMaruuTHasg uHAyKnus. Buxpesbie Toku. Ilo-
BEPXHOCTHBIH 3¢dexr. [IuanexTpuyecknii Harpes.
OJNeKTpOHHBIN HarpeB. DiekTpuueckue paspsuasl. Ilo-
IJIOUIEHHE W3JIy4eHUs] BEIIECTBOM. TepMOdJIeKTpHYe-
CKHE SIBJICHHS

4. Crabunm3anus TeMnepaTypbl

da3zoBbIe NIepexosl (B TOM YHCIIE epexo]] Yepe3 Tod-
Ky Kropn)

(93]

. UHaukanus mojaoKeHus u TMCPEMCIICHUA o0bekTa

BBezneHne METOK - BEIIECTB, MPeoOpa3yroIuX BHEMI-
HHE TI0JIs1 (JIIOMUHO(OPHI) MM CO3IAIOMINX CBOH IOJIS
(peppomarseTukn) M MOTOMY JIETKO OOHAPYKHBACMBIX.
Otpaxenne u ucmyckanme cera. Doroaddexr. le-
¢dopmarus. PeHTreHOBCKOE M paJroakTUBHOE H3IIyde-
Hust. JltoMuHecueHuus. V3MeHeHHe 3JIeKTPHUUECKUX U
MarHMTHBIX TIOJIeH. DieKTprueckue paspsaasl. Dddext
Honnepa

6. YrpagiieHre epeMenieHneM 00bEeKTOB

JleiicTBie MarHUTHBIM TOJieM Ha OOBEKT WM Ha (ep-
pPOMarHeTHK, COCOWHEHHBI ¢ oObekToM, JleiicTBue
JIEKTPUYECKHM T10JIEM Ha 3apspKeHHBINH 00bekT. [lepe-
Jlaya JIaBJICHHS KHUIKOCTAMH M TazaMu. MexaHndeckue
konebanus. LlentpobOexHbie cuibl. TeruioBoe pacuim-
penne. CBETOBOE JIaBJICHHE

7. YpaBlieHUE IBUKEHUEM KUAKOCTH U ra3a

Kamumsprocts.  Ocmoc. Oddexr Tomca. ekt
Bepaymm. BomHoBoe nmBmkenue. lleHTpoOexHBIC
cmiel. DddekT Baiiccenbepra

8. VYmpaBneHue moTokamMu aspo3oyiell (MbUIb, ABIM,
TyMaH)

OnekTpuzanysi. DIEKTPUUECKUE M MAarHUTHBIE TOJIS.
JlaBieHue cBera

9. INepememmBanue cmeceii. OOpazoBaHnEe pacCTBOPOB

VYuprpazsyk. Kasurtanmsa. duddys3ums. Dmexrpudeckne
mojst. MarHuTHOe T1ojie B coYeTaHuu ¢ ¢eppo-
MarHUTHBIM BemecTBOM. DiekTpodopes. Comodumsa-
st

10. Pa3nenenune .cMmeceit

DJIeKTpo- W MarHurocenapaius. V3MeHeHHEe Kaxy-
LIEHCS IUIOTHOCTU KUAKOCTU - pas3fesuTens Noj Iei-
CTBHEM DJICKTPHUYECKUX U MArHUTHBIX mouneid. [leHTpo-
OCKHBIE CHJIBI

Copb6rms. Tuddysus. Ocmoc

11. Crabuim3anus moJIoKeHUsT 00bEKTA

DNeKTpuYecKrue U MarHuTHbIE mosist. Dukcanus B Kuj-
KOCTAX, TBEPACIOIINX B MarHUTHOM H JJIEKTPUYECKOM
monsix. ['mpockonmueckuii 3pdexr. PeakTnBHOE IBH-
KEHHE

12. CunoBoe BozaeiictBue. PerynupoBanue cuin.  Co-

31aHue OOJIBIINX JAaBJICHHI

JelicTBue MarHUTHBIM MOJEM 4epe3 (eppoMarHUTHOE
BeniectBo. DaszoBble nepexoinl. TemnoBoe pacuupe-
Hue. lleHTpoOexHble CHIbl. V3MeHeHHe THIpOCTaTH-
YECKHMX CHJI ITYTEM H3MEHEHUS] KaKYLIEHCs IIOTHOCTH
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MAarHMTHOM WJTU 3JIEKTPONPOBOJHON KUIAKOCTH B Mar-
HUTHOM Tm0onie. lIprMeHeHHe B3PHIBYATHIX BEIECTB.
OnexrporuapaBiudeckuii 3¢ pexr. ONTUKO- THAPABIH-
yeckuit agdekr. Ocmoc

13. VI3mMeHeHHe TpeHust

Oddexr Jxoncona - Pabeka. BoszaeiictBue wusmyde-
uuil. SIBnenue Kparensckoro. Konebanust

14. Pa3pymenne o0bekTa

OJNeKTpHUeCKhe pas3psabl. DNEeKTPOTUIAPABINUCCKUN
a¢dexr. Pesonanc. Ynbrpassyk. Kasuramusa. Nuaaymu-
POBAaHHOE U3IyYCHHE

15. AxkyMyiaupoBaHHE MEXaHHYECKOM M TeIoBOi

SHEpPrun

VYupyrue nedopmarmu. I'upockomnumueckuii 3 QeKT.
Da30Bble IEPEXObI

16. Ilepenada »aEepruu:
MEXaHUYECKOHU
TEIIOBOM

JTYy4UCTON

3JIEKTPUUECKON

Hedopmarmun. Konebanmsa. Oddexkr Amexcanaposa.
BonHOBOE 1BMXEHHE, B TOM YHWCIE YHApHBIC BOJHBI
Wznyuenus. TennonpoBognocts. Konseknus. fIpnenue
oTpaxkeHHs cera (cBeToBOJbI). MHIynmpoBaHHOE W3-
JTydeHue

OnekTpoMarHuTHas HHAYKIUs. CBEpPXIPOBOIUMOCTb

17. VYcraHoBieHue B3aUMOJCHCTBUS MEXIY HOJ-
BIDKHBIM (MCHSIFOIITUMCS) M HEMOJIBIDKHBIM (HEMe-

HSIIOIMMCS) 00bEKTaMHU

Hcnons3oBanue QJICKTPOMAIrHUTHBIX IoJIeH (HCpeXO,H
OT «BCIICCTBCHHBIX) CBS3CH K ((HOJ'ICBI)IM»)

18. 3mepeHune pazmMepoB 00beKTa

W3mepenue coOCTBEHHOW 4acToThl Koyebanuii. Hane-
CCHHE U CYMTHIBAHNE MArHUTHBIX U JJIEKTPUIECKUX Me-
TOK

19. 3meHnenue pa3smMepoB 0OBEKTOB

TemmoBoe pacmmpenne. Jedopmanuu. .Marsuro-,
anekrpocTpukaims. [Ibe3oamexrpuyeckuii 3pdekr

20.

KOHTpOHL COCTOSIHHS U CBOMCTB IMOBEPXHOCTHU

Onextpuueckue paspsapl. OTpaxkeHHe CBeTa. JJeK-
TpoHHAas aMuccHsl. Myapossiit 3¢ dekt. Mzmyuenns

21. 3MeHeHue NOBEPXHOCTHBIX CBOMCTB

Tpenne. Apcopoums. Juddysus. Dpdexr baymrma-
repa. DJIeKTpHUYeCcKne pa3psaabl. MexaHudecKue U aKy-
CTHYecKHe KojeOanus. YapTpadroieToBoe H3IyueHHE

22. KOHTpOJIb COCTOSHUS U CBOMCTB B 00BEMe

BBesieHne «MeTOK» - BEllleCTB, IPEoOPa3yIOLIUX BHEII-
HUE oSl (IFIOMUHO(OPHI) WM CO3AAIOIINX CBOU IMOJIS
(peppomarneTnkn), 3aBUCSIINE OT COCTOSHHASA U
CBOICTB HCCIIEyeMOro BellecTBa. V3MeHeHue ynaenb-
HOTO JIEKTPHYECKOTO CONPOTHBIICHUS B 3aBUCUMOCTH
OT U3MEHEHUS CTPYKTYPHI U CBOHMCTB 00bekTa. B3anmo-
JISUCTBUE CO CBETOM. DJIIEKTPO- U MarHUTOONTHYECKHE
siBiienus. [longpuzoBaHHbIi cBET. PEHTreHOBCKUE U pa-
JVOAKTUBHBIC M3Ty4CHUS. DJIEKTPOHHBIA MapaMarHnuT-
HbI1 W sIepHBIH MarHUTHBIA pEe30HAHCBHl. MarHuTo-
yrpyruid addekr. Ilepexon uepen touxy Kropu. Dd-
¢exter 'onkuuca u bapkxaysena. M3mepenne co0-
CTBEHHOH YacTOThl KojeOaHWii o0bekTa. YIIbTpa3ByK,
s ekt Méccbayrpa. Ddpdext Xomra

23. I3meHeHnEe 00BEMHBIX CBOMCTB 00BbEKTA

W3MeHeHne CBOWCTB KHIKOCTH (KaXKYIICHCS IUTOTHO-
CTH, BA3KOCTH) TIOJ JCHCTBHEM AIICKTPHUYCCKUX M Mar-
HUTHBIX TmoJicl. BBeneHune ¢eppoMarHuTHOTO Be-
IecTBa MW JEUCTBHE MArHUTHBIM mojeM. TemnaoBoe-
BozzeicTeue. ®aszoBwie mnepexonpl. MoHuzamus mof
JEHCTBHEM JIEKTPHYECKOTO MOJs. Y IbTpadroneToBoe,
PEHTTCHOBCKOE, PaJHOaKTHBHOE M3ITydeHus, Jedopma-
must. Auddysus. DIeKTpUIecKue W MarHUTHBIC TOJS.
O¢dexr baymumnrepa. TepmosnekTpuyeckue, TepMo-
MarHUTHBIC U Marutoontuyeckue 3¢ ¢extrl. Kaura-
ust. PoToxpomublid dpdexT. BuyrpenHuii horoad-
(exr.

24. Co3pmanue 3amaHHON CTPYKTyphl. Crabuim3anus
CTPYKTYpBI 00BEKTA

WuaTepdepentus BomH. Crosume BOIHBI. MyapoBBId
a¢¢dexr. Marautaeie nons. ®azoBeie mepexonsl. Me-
XaHUUYECKHE M aKycTHueckue konebanus. KaBurarus

25. aaukanwst dJ1eKTPUIECKUX U MAarHUTHBIX TOJIeH

Ocmoc. DnexTpu3anust Tel. DISKTPUUECKUe pa3psabl.
ITpe30- u cerHerodnekTpudeckue 3ddekTer. DaexTpe-
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ThI. DJIGKTPOHHAS SMHUCCHS. DJIEKTPOONTHYECCKHE SIB-
nenns. DPdexrol ['omkuaca n Bapkxayxena. D¢ ekt
Xonna. SlaepHblii MarHUTHBIA pe3oHaHc. ['upomaruur-
HBIC ¥ MArHUTOONTHYECKHE SIBIICHHUSI.

26. IHaukanys u3ny4eHus

Onruko-akyctudeckuit addexr. TermnoBoe pacumpe-
uHue. Porodpdexrt. JlromuuecneHma. PoTortacTiye
cKkuit dpdexT

27. I'enepauust 31€KTPOMarHuTHOTO U3JTyYEHHSI

O¢dexr [xozedcona. SBneHne nHAYIMPOBAHHOTO H3-
ayuenusi. TyHHenbHBIN 3¢ dexT. JroMmunecueHums. Dd-
¢ext 'anna. Dddext Yepenkona

28. YrpaBieHne 3JIeKTPOMarHUTHBIMH MTOJISIMH

OkpanupoBaHue. l3MeHeHHE COCTOSIHHS Cpenbl, Ha-
MIPUMEp yBEJINYEHHWE WIN YMCHBLICHHE €€ 3JIEKTPO-
MpoBoAHOCTH. M3MeHeHne GopMbl MOBEPXHOCTEH Tel,
B3aMMOEHCTBYIOINX C MOJSIMU

29. YrpapneHue noTokaMu cBera. Momgynanus ceera

[Ipenomienue u oTpakeHHE CBeTa. JJEKTPO- U Mar-
HHUTOONTHYECKUE siBJIeHUS. PoTOynpyrocts, 3dhexTs
Keppa u ®@apanes. Idpdexr ['anna. Dpdext Ppanna -
Kengprma

30. MannuupoBaHre W WHTCHCUMUKAIMS XUMIYECKIX
MpeBpalieHUH

VYiberpasByk. Kasurtanus. YibsTpaduorneroBoe, peHT-
TEHOBCKOE, DPAJUOAKTHBHBIE W3IIydeHUS. OJIEeKTpUde-
CKHE pa3psabl. YJapHble BOJHBL. MUUEUIAPHBIA Ka-
Tam3
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Ot aBTOpa
Ha nyTu x Teopun TBOpUecTBa
Meroz npo6 u ommbok
W3 ucropun uzyueHust n300peTaTenb»CKoro TBOpUECTBa
MeTop! aKTUBH3AIMHN TTONCKA
YpoBuu 3a1a4.
[IpoTnBOpeUMs aIMUHUCTPATHBHBIC, TEXHUYECKHE, PU3NIECKHE.
Kutrou k mpo6iieme: 3aKOHBI pa3BUTHS TEXHUYECKUX CUCTEM.
APU3
Ot APU3-k Teopuu perieHns n300peTaTebCKUX 3a1a4
3amaun
IpuHIMNBI BEMOJIBLHOTO aHAIN32
Benonb - MUHUMabHast TEXHUYECKAs CHCTEMA
ITocTpoenue u mpeobpa3zoBaHue BEMONEH
3amaun
TakTnka n3o0peraTeabCTBa: YNpaBjeHNne MPOIeccoM pelleHns 3a1a4
Curyanus - 3a1a4a - MOJIENb 33/1a41
OCHOBHBIE MEXaHU3MBI YCTPAHEHHS IIPOTHBOPEUUH
IIporpamma + uH(bOpMAIHS + yrIpaBIeHHE ICUXOJOTHIECKIMHU (PAKTOPaMu
3amaun
TanaHT/IMBOE MBIIIVICHHE: YTO 3TO Takoe?
MozenupoBaHHUe ¢ IOMOIIBIO «MAJICHBKHUX YEIOBEYKOB)
CrpyKTypa TaTaHTINBOTO MBIIUICHUS
Juanextnka aHanmsa
OkcnepuMenT JyHkepa
JlBa mHTEpECHBIX IpUMEpa
3agauu
40 0CHOBHBIX IPHEMOB
Ecnu Obl neTekTUBBI 3HAIN
WHCcTpyMeHTBI TBOpUECTBA
Kak ucronp30BaTh npruemMsl
3amaun
OT NpOCTHIX NPHEMOB K CJIO0KHBIM
CrabocTh ¥ cHjIa IPHEMOB
IIpuemsl 06pa3yroT cucremy
YpOoBHH ITPUEMOB: “Makpo” U “MHUKpPO”
Dunznka - K09 K CHIBHBIM H300pETCHUSIM
3amaun
Crparterusi H300peTaTe/IbCTBA: yNpaBJieHHE MOCTAHOBKOIi 3a1a4
“JIuHMS KU3HA TEXHHYCCKUX CUCTEM
ITyTs B 00Xx01
3aKOHBI Pa3BUTHS CUCTEM
CraHaapThl Ha pellieHHe H300peTaTeNIbCKUX 3aa4
3a nepeBoM - Jiec
3amaun
Hayxka u3o6peratnh
“brnyxaas pacCestHHbIM B3IJIJI0M ...”
Heckompko 3aMedanuii o aureparype mo n3o0peraTebckoMy TBOPUECTBY
[leneBpsl ... 10 hopmyniam
Tam, 3a TOPU30HTOM
3amauyun
[Ipunoxenue l. Anroputm pemenus nzodperarenbckux 3anay APM3-77
[Ipunoxenue 2. Tunossle Mojenn H300pETaTEILCKUX 3324 U X BEMOJIbHBIE IPE0Opa30OBaHUs
[Tpunoxenue 3. [IpumeHenre HEKOTOPBIX (u3HUeckuX 3P(HEKTOB U SBICHU ITPU pEeIIeHUH n300peTa-
TENbCKHX 337124
Conucok AUTEpaTypsHl
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