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BBenenue

OnHOM M3 BaXHEHIIMX 3a7a4 BHICIIETO0 00pa30BaHUS SBISETCS MOJArOTOBKA
KPEAaTUBHO MBICISIIUX CIEHUATUCTOB CIIOCOOHBIX MPUHOCUTH IMOJIb3y OOIIECTBY,
co3faBas KOHKYPEHTOCIOCOOHYIO MPOAYKIMI0O Ha OCHOBE KOMMeEpIHUAIU3aluu
PE3yNbTATOB MPOBEAEHHBIX UCCIIETOBAHUM.

Pa3yinuHble 5KOHOMHYECKHE CTPYKTYpbl COBPEMEHHOr0 OOIIECTBa, B TOM
yucie W Beicmime yuyeOHbIE 3aBeleHUS, B OILIGHKE YCHEIIHOCTH CBOEH
NEATEIbHOCTH  ONEPUPYIOT  MOHATUAMHM  «MHTEJUIEKTYaJdbHBIM  KalHUTAID»,
«UHTEIJIEKTYyaIbHbIE aKTUBBD) U «MHTEJJIEKTyalbHasi COOCTBEHHOCTD.

OTU NOHATHUSA TPAKTYIOTCS, COOTBETCTBEHHO, CJIEIYIOIIUM 00pa3oMm:

o KaKk o0mas cyMMa BCE€X 3HAaHUM COTPYIHUKOB (DUPMBI

(yHUBepcUTETa), HANIPABJICHHAS Ha MOJy4YeHUE MPUOBLIH;

o KaK 4acThb 3TUX 3HaHUH, 3aUKCHUpOBaHHAs W JOCTYMHAas AJs

O3HAaKOMJICHUSI BHYTPH OpPraHU3aLUN;

J KaKk  J1ods  3aUKCUPOBAHHBIX  3HAHUM,  3aAlIUILECHHAS

COOTBETCTBYIOIIMMH 3aKOHOAATEIIbHBIMU HOPMAMH.

B toxke Bpems, cozmanue u pazpaboTKa MHTEIIEKTYalbHOW COOCTBEHHOCTH
paccMaTpUBaeTCsl Kak HEOTheMJIeMasl 4acTh MPoliecca YNPaBICHUs] MHHOBALIUSIMHU.
TepMuH «MHHOBALMA» UMEET MHOXKECTBO ompezaeneHui. [lpusenem oqHO U3 HUX!

(https://ru.wikipedia.org)

Hnnosayuu — Takou MpoLECC UK PE3YyJIbTAT IIPoLEecca, B KOTOPOM:

¢ HCIIOJIB3YIOTCA YaCTUYHO MJIN ITOJIHOCTBIO OXpaHOCHOCO6HbIe
PE3YJIbTAThI HHTCHHGKTyaHBHOﬁ JACATCIBHOCTH, U/Wn
e o0OecrneynBaeTCs BBIITYCK ITaTEHTOCITIOCOOHOM IMPOAYKIINH,

U/


https://ru.wikipedia.org/wiki/%D0%A0%D0%98%D0%94

e o0ecreynBaeTCs BBITYCK TOBAPOB H/UIIN YCIYT, 10 CBOEMY
KauyeCTBY COOTBETCTBYIOIIMX MUPOBOMY YPOBHIO MJIH MPEBBIMAIOLTNX
ero;

® JIOCTUTaeTcs BBICOKas 3KOHOMUYecKast 3((HhEeKTUBHOCTD B
MIPOM3BOJICTBE HJIM OTPEOJICHUH MPOTYKTA.

B pamkax anbTepHATHBHOTO MOJXO0Ja IPYrHe MOHSATHS MCHOJIb3YIOTCS Kak
YacTh OmpenesieHuss WHHoBauuii: «VHHOBalus MMeEeT MeCTO, KOraa KTOo-TH0o
UCIIOJIB3YET U300pETeHNE — WJIM MCIIOJIB3YET UYTO-TO YXKE CYIIECTBYIOIIEE HOBBIM
00pa3oM — J1JIs K3MEHEHUS 00pa3a KU3HH JIIOICH.

B nmanHOM ciiywae wu300peTeHMEM MOXKET OBITh HOBas KOHIICTIIIHS,
YCTPONCTBO WJIM APYTHE BELIH, KOTOPHIE 00JEr4aroT eI TeNbHOCTb.

[TonsiTue uzobpemamenscmea. — 3T0 TBOPUECKHM MPOIIECC, MPUBOIALINMN K
HOBOMY pELIEHUIO 3aJadyd B JI000H o00JacTu  TEXHHUKH, KYJIbTYpHI,
3paBOOXpaHEHHsI UM 00OPOHBI, MAIOIINN TOJI0KHUTEIbHBIN 3 (DEeKT.

T.e. uzobpemamenvcmeo — 3mo npoyecc, HalpaBICHHBII Ha pa3perieHue
IPOTUBOPEUHS] MEXIYy HEOOXOIUMOCTBIO JIOCTHKEHHS 3HAUYMMBIX Leleld u
OTCYTCTBHUEM ]IS TOTO JIOCTATOYHBIX CPENICTB.

Ilpomusopeuue - Hanuuue YCIOBUH WM TpeOOBaHWUN K ueMy-Iubo, He
JOMYCKAIOIUX  COBMECTHOTO  YyJIOBJIETBOPEHHMS, HO  MOTYHIMX  OBITH
YIOBJICTBOPEHHBIMU IO  OTHAEIBHOCTH.  Pe3ympTaToM  HM300peTaTenabCcKoOi
JESTETPHOCTH SIBIIICTCS HOBas TEXHHUYECKas cucTema (M300peTeHHe), CrocoOHas
pa3pelnTh Ha3BaHHOE MPOTUBOPEUHE

Hzobpemenue — wunes wuzo0perarens, KOTOpas SBISETCS CpPEICTBOM
MPaKTUYECKOTO PELICHHUs ONPEIeJICHHON TeXHnYecKor pobieMsl. B 3aBucumoctu
OT 1eNel co3aanus U 00JacTH MCIOJIb30BaHUS N300pETEHUS] MOTYT BOILIOIIATHCS
B pa3W4yHble MaTepHalibHble OOBEKThl W CTAaHOBUTHCS Kak MpeAMETaMu
(Marepuainbl) WIM OpPYAMSAMU TpyJa (MalluHbI, CTaHKH, MPOLECCHl -OOBEKTHI
nu300peTeHus), Tak W HUMETh HEMaTepUAIbHYI0 MPHPOAY (HOBBIE CIIOCOOBI,

MPUHIIUAIBI XO3SMUCTBEHHOW W WHOW JEATEIbHOCTH uelioBeka). Takum obpazom,
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M300peTEeHNE— MPOMEKYTOUHBIM PE3yJbTaT TEXHUYECKOIO OCBOEHHS HAay4YHBIX
JOCTHKEHHM, OHO HaXOJIUTCS MEXAY HaydHOU (0a30BOil) uaeel M MaTepuagIbHbIM

00BEKTOM TEXHUKH (T.€. pa3pabOTKOM).

C TOYKM 3peHHs] 3aKOHOJATENIbCTBA - FOPUINYECKYH0 OCHOBY JUISl 3aILMUTHI
paB MHTEJJIEKTYallbHOW COOCTBEHHOCTH B PD cocraBmisitor nopmsr Pazoena VII
IIpaa Ha pe3yabTaTbl HMHTEIUIEKTYAIBHOM  JESTEIBHOCTH W CPEACTBA
uHauBUAYyanu3anuu I pascoarnckoeo Koodexca P®, BCTynuBlIUE€ B JEHCTBHE C
sauBaps 2008 r.

H300peTeHreM mNpU3HACTCS HOBoe W oobnaoarouiee CyuiecmeeHHbIMU
omauyuaAmMu TEXHUUYECKOE pelleHre 3a7auyd B J000H MpeaMEeTHOW o00JacTH,

oarouee nonaoxcumenvHulil IQpgexm.

KpurepusiMu naTeHTOCIOCOOHOCTH TEXHUYECKOTO PEIICHHUS SBIISIFOTCS:
*HOBU3HA;
*1300peTaTeILCKUI YPOBEHD;

*IIPOMBIIIVICHHAA TPUMCHUMOCTD.

N300peTeHusMI MOTYT SIBIISTHCS:
»  YCTPOKCTBO,
> cIocoo,
> BEIIECTBO,
»  IITaMM MHKPOOpTaHU3Ma.

Kpartkoe nosicHeHre IprBeeHHBIX TOHSATHIA:

Ymo makoe  ycmpoticmea? -00BEKTHI, XapaKTepU3YIOIIHeCs
KOHCTPYKTUBHBIM BBITTOJIHEHHEM (MAaILINHbI, TPUOOPHI, UX Y3JIbl, JETATIH U IpyTrue
U3eNus, 31aHus, COOPY>KEHHUS U T.1.).

Ymo makoe cnoco6? - moj cnocoOOM MOHHMMAIOT MPOIIECC BBIMOJIHEHUS

,Z[CﬁCTBPIﬁ Haa MaTCpHaJIbHBIM 00BEKTOM C IIOMOIIbIO MAaTCpHUAJIBHBIX CPCIACTB,
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XapaKTEPU3YIOLIUNCS HUTMYUEM JIEMCTBUH, UX MOCIEI0BATEIbHOCTBIO, YCIIOBUSIMU
WX BBIINOJIHEHUS.

Ymo makoe e6ewecmea? -XAMHYECKHE COCINMHEHUS M KOMIO3ULIUU
(cocTaBbl, cojaepKalllue€ psAJl HUHTPEIUEHTOB), a TAKXKE€ MPOAYKTHI SIAEPHBIX
MIPEBPAILICHUM.

Ymo ecmv wimammsl ? -KyJIbTypbl MUKPOOPTaHU3MOB, KJIETOK PACTEHUU U
KABOTHBIX.

Cpoxk neicTBus maTeHTa Ha U300peTeHue, coraacHo 3akony P®, cocrasiser
20 net ¢ naThl NOCTYIUICHHS 3asiBKU B [laTeHTHOE BEJOMCTBO.

JIaHHBII ~ CPOK  MNPOJUIEHUIO HE  NOMIESKHT. JleucTBHe  IaTeHTa
NOATBEPKAAETCS YIIJIATON €KETOAHBIX MATEHTHBIX MOLLIMH 32 MOAAEPKaHUE €T0 B
cuJe.

OaHuM M3  METOJOB, IMO3BOJSIOIIMX  MOBBICUTH  3(PPEKTUBHOCTD
U300peTaTeNbCKOM  JEATETbHOCTH M JIAIOIIMX CTAOWIbHBIE MOJIOKUTEIbHbIC
pe3yJIbTaThl MPHU PELUICHWHA CaMbIX Pa3HBIX 3a4ad, ABJISETCS METOJAWKA, KOTOpas
nostyuusa HazBaHue Teopus Pewenus Hzoopemamenvckux 3adau.

TPU3 ocHoBaHa Ha CHCTEMaTHYeCKOM Itoaxonae, To ectb, TPU3
OpPUEHTHUPYET UCCIIEJOBAaHUE HA PACKPBITHUE 1IEIOCTHOCTU OOBEKTA U HA BBISIBIICHUE
€ro CBsI3ei.

TPU3 - 3T0 MeTOaMKA:

¢ CO3JaHHasA Ha OCHOBC JIYUIIHX pCHICHI/Iﬁ MHPOBOI'O IMIATCHTHOT'O (i)OH,IIa;

* OCHOBaHHAsI Ha HCIOJIb30BAHUHM OOIIMX 3aKOHOMEPHOCTEH pa3BUTUA U

IMO3BOJIAOIIAA UCITIOJb30BAaTh PCIICHUS, ITIOJTYYCHHBIC B APYIUX O6JIaCT51X;

¢ ITIO3BOJIAIOIIAA I/1306pCTaTCJ'IIO HE TOJIBKO IPCOAOJICTL KIICUXOJIOTHUYCCKYIO

HHEPIHIO», HO U Ooiee 9(1)(1)6KTI/IBHO HCITIOJIB30BAaTh UMCIOIIHECCS 3HAHUA,
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¢ BKJIKOYAOImMas B ce0s Kak KJIACCUYCCKHUEC, TaK MW COBPCMCHHBIC

MHCTPYMEHTBI, IOMOTAIOIIME PEIaTh CaMblid IIUPOKUM KPYT 3a/ad4;

* YCIIEIIHO MCIOJIb3yEMasi B MUPE, KaK KPYIHEUIINMHU KOPIOPALUAMH, TAK U

HEeOOJIbIITUMU KOMIIaHUAMU,

11



Tema 1. OCHOBBI H300pPeTATEIbCKOMN AEATEIbHOCTH.

N300peraTenbeTBO-  apeBHeMIee 3aHsaTue uenoBeka. C  u300peTeHHeM
NEPBbIX OpYAHMHA TpyJda W HAYaJICi MNPOLECC OYEJIOBEUYMBAHMS HAIIUX JAIEKHX
npenkoB. C Tex mop ObLIM CleTaHbl MIJUTHOHBI H300pEeTEHUH.

[Io Mepe pa3BuTHs Iepes YEIOBEKOM IIOCTOSHHO BCTaBalM BCE HOBBIE U
HOBBIC 3aJaud, W OHM, TaK WIM HHAYe, pEIlajich B OOJIBIIMHCTBE CBOEM
Oe3BecTHbIMU HM300peTatenssMu. Jlo Hac [OIIIM HMMEHa TOJBKO CaMbIX
Bbl1aromuxcs u3 Hux: [Mugaropa, Apxumena, Jleonapao na Bunuu.

K uuciy Bbaaromuxcst n300peTeHnit MOKHO 0€3 BCIKUX COMHEHUN OTHECTU
croco® 0ObIBaHUS W COXpPAHEHMsI OrHs, IUIYT U JIpPYrMe HHCTPYMEHTBI MJis
00pabOTKHU 3eMIi, KOJIECO U MOBO3KY, IOPOX, MUCbMEHHOCTh, OyMary M rnedaTHbIN
CTaHOK, TKAalKMi CTAHOK, IAPOBYK) M JJIEKTPUUYECKYIO MAIIHMHBI, COBPEMECHHBIC

CpeliCTBa TPAHCIIOPTA, JIEKTPOHHYIO TEXHUKY, BKItouas DBM.

Omiauuue padomesl yuenozo om pabomot uzoopemames

WuxeHep-uccieqoBaTeNb TATOTEET K pEemIeHWI0 o0meld 3amadu.  ITo
03HAYaerT,

YTO €CJIM CTaBUTCS 3a/ava:

« 6€30NACHOU Nepe8o3KU CUIbHOU KUCTIOMbL Yepe3 20poo»,

TO MHKEHEP MOCTapaeTCs CO3/1aTh:

" CHeHHAIBHBIA aBTOMOOWIIH

= ¢ Oe3omacHeHIIel MoIBECKOM,

" HAJCKHOU LUCTEPHOU U

" YyTKOW aBapMUHOW aBTOMATUKOM.

Hnoicenep 00ydeH TPOCKTUPOBAHUIO TAKOW MAIMHBI, JJISI HEro 3TO
NpaKkTUYECKU PYTHHHAs AesiTelbHOCTh. Korjma Takoi aBTOMOOWIIb OyleT CO3/aH,
OH Oy/eT crocoOEH MEepPEeBO3UTh, BO3MOXKHO, HE TOJHKO JAHHYIO KHCIOTY, HO U
JPyryie KUCJIOTHl WM SJOBUTHIE BEIECTBA. IJTO 3aMeydaTeNIbHBIM pe3yJbTar,

nenafomnﬁ 3aKa34MKa, BO3MOXHO, JaK€ CHJIBHCC, YEM OH TOI'O XOYCT.
12



Hz00pemamens e, BCIYECKH YKIOHSETCS OT peIIeHHs oOmel 3agadu, a
CTPEMHUTCS TMOJNyYUTh KOHKPETHBIH pE3yJNbTaT, YTO CIYXXHT IOJCKAa3KOU K
MHTEPECHON Wee: TpeniaraeTcss KUCIOTy CHadaia 3aMOpPO3HTh, a IOTOM
NEPEeBO3UTh HAa OOBIYHOM TPY30BUKE. Eciam CBOHCTBa KHCIOTBI OT 3TOrO HE
M3MEHATCS, TO, OYEBUIHO, MBI IMOJYYHM pEUICHUE, HO JUIIb YaCTHOW 3a/IayH.
JleHiCTBUTENIFHO, Takas OpHWTHMHAJbHAs TEXHOJOTHS BpSA JIM TOJOHAET IUIst
TPAHCIOPTHPOBKU  HE3aMEpP3arolluX SAOBUTHIX BEIIECTB, a TaKXKe, €CIH
MPOU3BO/ICTBEHHBIC YCIOBUS HE TIO3BOJISTIOT OPraHU30BaTh 3aMOpPaKHMBaHHUE.

Takum oOpazom: Tam, TJie HYXKHO BBIOpATh HANpaBJICHUE, TOPOAUTH HIIEIO —
TaM TpedyeTcsi n300peTaTebcKoe TBOPUECTRO.

Tam, rme 9Ty WSO HAIO TNPOBEPHUTh, YTOYHHUTH, IPHUMEHHTH,
ONTUMH3UPOBATh — TaM HEOOXOAMMa OIICHKAa MapaMeTpoB MNpodeCcCHOHATIOM
MHKEHEPOM-Pa3padoTIYHMKOM.

BocrnomuHaHHsS 0 BEIMKHX KOHCTPYKTOpPAX MO3BOJSIOT YOEIUTHCS B TOM,
9YTO O9TH JIIOOU O0JIaany W HECTaHIAAPTHBIM MBIIUICHHEM HW300peTaTels, |

CTaHAapPTHBIM apCCHAIIOM BBICOKOKB&JII/I(I)I/ILII/IPOBaHHOFO HHXXCHEPA.

Bormnpocsl moHuMaHus MEXaHU3MOB YEJIOBEYECKOTO MBIIUICHHS], BBIPAOOTKU
IPUEMOB TMOBBIIIEHUS €ro A()PPEKTUBHOCTH BO BCE BpPEMEHA 3aHUMAIA YMBbI
¢unocodoB, TEOIOTOB, ICUXOJIOTOB, peKe MaTeMaTUKoB. [lepBrie ymoMuHanus 00
sspucmuke - YYEHHUM O TMPOAYKTUBHBIX METOJIaX TBOPYECKOIO MBIIIJICHUS,
OTHOCSITCSL €Il€ K BpeMeHaM aHTUYHOCTH. CaMu u300peTaTenu J0Jroe Bpems
TaK)ke HE CTPEMIUIHCHh «IPOSICHUTH» TBOPUECKHil mporecc. M3obperareneit Ob110
HEMHOTO, OPEOJI UCKIIIOUUTENILHOCTH SIBHO UMIIOHUPOBAJ OOJIBIIMHCTBY U3 HUX. B
OBAJAUATBIX TOJAax IMPOLIIOrO0 BEKAa aMEPHKAHCKUM mncuxonor PocmaH nposen
AHKETHBIN OMpoc n3o0peTaresne.

bein, B wacTHOCTH, 3agaH M Takod Bompoc: «Cumrtaere nu Bbl, 4TO
M300peTaTeNIbcKue CIIOCOOHOCTH MPUPOKICHHOE KAYECTBO MJIM M300PETATEIbCTBY

MOXHO y4uTbCsi?» CeMbpIecsT MPOLEHTOB n3o0peTaTeneid oTBeTuin: «Hayuuthes
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nu3o0peraTh Henb3s. UTOOBI cTaTh u300peTaTesieM, HYXXHO HMETh MPUPOIHBIC
JApOBAHUSY.
IIpu 5TOM, HUKTO M3 OTBEYaBIIMX HAa aHKeTy PocMana HE MOI TOJIKOM

O6’[>$ICHI/ITB, B 4UCM JKC OHHU COCTOST, 9TU IPUPOAHBIC NapOBAHUA.

1.1 MeToabl TEXHHY€CKOT0 TBOPYECTBA

B HACTOAIICC BpEMA IHPIpOKOﬁ MNOMYJIIAPHOCTBIO IOJB3YIOTCA METOAbI
IIOHNCKa HOBBIX pemeHHﬁ C IIOMOMIBO TaK HA3bIBA€EMBIX METOAOB TCXHHNUYCCKOI'O
TBOPUYCCTBA. HpI/IMCHCHI/IC 9TUX MCETOAOB IIO3BOJISICT MHOI'OKPATHO IIOBBICUTDH
CKOPOCTh PCHICHHA TBOPUYCCKUX 3adad W II0JIy4aThb PCIICHUSA 0o0j€€ BBICOKOI'O
Ka4ycCTBa.

M3BecTtHO 0OO0J€e TpuAOaTl MCTOJO0B TCXHHUYCCKOIo TBOPYCCTBA, CHUIIBHO
OTIMYAIOIMINXCS MO CBoeH 3(()EKTUBHOCTH B 3aBHUCHUMOCTH OT TOTO B KakKou
CTCIICHKM OHM YYMTLBIBAIOT 3aKOHOMCPHOCTH PA3BUTHA W 3aKOHOMCPHOCTHU
TBOPUYCCKOro Iipomecca. Takum o6pa30M, OHHOﬁ U3 Ba)XHEUILIMX 3aad
METOOOJOTHHN IOHNCKAa HOBBIX pemeHHﬁ ABJSICTCS IIPAaBHJIbHAA Knaccmbmcam/m

MCTOA0B TBOPUECTBA U UX CpaBHPITCJIBHBIﬁ aHaJIn3.

B mogasnsiroriiemM OOJIBITMHCTBE CITydaeB JJa)Ke BBICOKOKBATU(UITUPOBAHHBIC
CHCIMAMCTBI, TMOJYYHWBIIME  Xopoliee (yHIaMeHTadbHOEe  O00pa3oBaHHE,
BBIJIBUTAIOT HOBBIE WJIEH, OCHOBBIBASICh HAa MPOCTOM Iepedbope BapHaHTOB,
UCIIOJb3Ysl CTapbli, KaKk MHp, HO Malodh(PEeKTUBHBIN "memod npob u owubok".
OddexTuBHOCTH TEpedOpa 3aBHCHT OT CIOXKHOCTH 3aJa4d, €€ MOXKHO
OXapaKTEepPU30BaTh KOJWYECTBOM TIPO0, KOTOphIE HEOOXOAMMO CcaenaTh IS

IMMOJIYUYCHU IapaHTUPOBAHHOT'O PCILICHUS

Merton npo6 U omuOOK JOCTAaTOYHO A(DPEKTUBEH, Korja pedyb HAET O
HEO0OXOIMMOCTH IepedpaTh JECITh -ABaAIATh BAPUAHTOB, a IIPH PEIICHUU OoJiee

CJIOKHBIX 337a4 MPUBOJAUT K OONBIINM MOTEPSM cuill U BpeMeHH. Oxoso 40 muicsau
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onvlmos TPUILIOCH CAENaTh DAMCOHY M €ro COTPYIHUKaM, 4YTOOBI IMOJIYYHUTb

J0CTaTOYHO PabOTOCIIOCOOHYIO KOHCTPYKIIHIO IIETIOYHOTO aKKyMYJISITOpPa.

HesddextuBHOCTh MeTOMa P00 M OMIMOOK ISl PEIICHUS CIOKHBIX 3a/1a4
JI0JITO€ BpeMs KOMIIEHCUPOBAJIM 3a CUET yBEJIWYEHUS 4Yuciia JIFoJiel, paboTaronmx
HaJ TOW WM uHOU mpoodsiemort, Ho k cepennne XX Beka CTajgo OYEBHUJHO, YTO
JaKe camoe TOJHOE WCIOJIB30BAHME JIIOJICKUX PECYpPCOB HE MOXKET 00ECIeunTh
HEOOXOJUMBIX TEMIIOB MPOU3BOJCTBa M300peTeHuid. [losiBumack oOliecTBeHHAs

HOTpe6HOCTB B IIPOCTBIX U AOCTYIIHBIX KAXKIOMY METOAAX ITOUCKA HOBOI'O.

 —
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Pucynoxk 1. Cxema noucka pemenust Memooom Ilpo6 u Ouiubox

31ech 0003HAYEHO:
BU - BEKTOp NCUXOI0THYECKON UHEPLIUHU

IIK - monckoBast KOHIIEIIIHS
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Henocrartku:
[lonck wmaeT MmO JWMHHUM IICHXOJOrM4Yeckon wuHepuuu. IIponecc mnowncka
3aBUCUT OT MHOKECTBa ClydaHbIX (pakTopoB. He HakamamBaeTcs OmbIT pelieHus

3amad. [loreps Bpemenu.

K nmauboee HHTCPCCHBIM U €CTCCTBCHHLIM MCTOJaM, 10 CHUX IIOP aKTHUBHO
HCIIOJIb3YCMbIM Ha IIPAKTHUKE, CJIICAYCT OTHCCTHU JIBa IIOAXOAA: OpFaHI/ISaHI/IOHHHﬁ u

IICUXOJIOTHYECKHUM.

Opeanu3ayuoHuslii N00X00 - YBEIMYCHUE KOJUIEKTHBOB MCCIENOBATENEH U,
COOTBETCTBEHHO, CYOCHIUM C LEJbIO MOBBIIICHHS POU3BOUTEIBLHOCTH UX TPYA;
Haubonee wu3BeCTHBIM NPUMEPOM TaKOTO TMOIXOJAa MOXKET CIYXHUTb
IPOMBIIIIEHHO —UCCleN0BaTeNnbeKas tabopamopus T. Joucona, co3aHHas UM B
1872 rony (CIIIA). Utoru nesiTebHOCTH JIaDOpaTOpUM TOBOPAT caMu 3a cebs. 3a
IIECTh C MOJIOBUHOM JIeT ObUIO MoydeHO 0K0JI0 300 OpUrHHAIBHBIX TEXHUYECKUX

pElIeHUi, YTO COCTABIISAET B cpeiHeM — [ namenm 3a 8 OHell.

EH.IC Ooee YCOBCPIICHCTBOBAJI CUCTCMY IIOTOYHOI'0 IMPOMU3BOACTBA

nateHToB A. bemin. C 1879 no 1900 roa coTpyIHUKH JIaOOpaTOpPUM €ro KOMIaHU!

nosyuyrin cBeiiie 3000 naTeHTOB, T. €. B cpeaHeM I namenm 3a 2,5 Ousi B TEUECHUE

12 ner.

NMeHHO B 9TH Irogbl H ObUIM 3aJI0’KEHBI OCHOBEBI HpOMBIHIJ'IGHHOfI

OJICKTPOTEXHUKH U TCJIC(bOHI/II/I.

Crnenyer OTMETUThH CJEAYIOLIME XapaKTEpPHbIE YEPThl OPraHU3AL[MOHHOTO
METOoJa:

-KonkypcHoe mpoekTHpoBaHUE, KOTOpPOE Takke TpeOyeT YBEIMYEHHOTO
CyOCUANpOBaHUS;
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-IlepemannBaHue «MO3roB» (yT€UKa MO3rOB), MPEKIE BCEro XapaKTepHas
Ul HAyKH 1 pombinuieHHocTH CHIA;

-JINOHCKMM  TOAXOM, 3aKIIYAKIIUUCA B MOIIHOW MOAAEPKKE U
CTUMYJIMPOBAHUS PANMOHATIN3ATOPCKON W HM300peTaTeIhCKON MeATeTLHOCTH Ha

0a3e MpeeabHOr0 «METO/Ia» TPO0 1 OMIMOOK («IyMail HEMPEPHIBHOY ).

Ilcuxonocuyeckuil n00Xo0 - HaNIPaBJIEH HA NPEOJOJIEHUE «IICUXOJIOTHYECKON
UHEPLIMM», CBSI3aHHOW C paHee NPUOOPETEHHBIM OMNbBITOM, NPUBBIYHBIMU
MpUeMaMu, JOCTUTHYThIM YPOBHEM TEXHUKH T.J.

CuNpHENIIUM TUITHO30M [0 CYIIECTBY MPOTPAMMHUPYIOIIUM MBICIHTEIBHYIO
NEeSTENBHOCTD, SBISIETCS caMO (OpMYyJIMpPOBaHUE MPoOseMbl. OTHaCTH H3yuUEHHUE
3Toro 3¢deKra BBIACIUIOCh B pa3lied IMCUXOJOTHH C SIPKUM Ha3BaHHEM

«HCﬁpOHHHFBHCTI’I‘ICCKOC IMpoOrpaMMHUPOBAHHC).

Ilpumep: «co3natb aBTOMOOWIB AJisi 0€30MacCHON MEPEeBO3KU KHUCIOTHD) H
T.. DTO O3HAYaeT, 4YTO JAIOLIUHU 3a/ayy MO CYUIECTBY MBITACTCS HaBsA3aTh WIH
METOJ/] €€ pEUIEHUS WM KOHTYphI CO3/1aBaeMOro ycTpoilcTBa. TpyAaHO OXuAaTh,
YTO TPHU CIOBE «JIEJAOKOI» B TOJIOBE HE MOSBHUTCS 00pa3 MOIIHOTO KOpadis ¢
YCUJIICHHOW HOCOBOM YacThio, a TIPU CIOBE «IPUBOA» -AIIEKTPOJBUTATEND,
peaykrop, Ban u T.a1. Ilpm 3TOM, HE Bceraa NOJKOHTPOJIBHO CO3HAHMIO,
CTPYKTYPHBI BBIOOp HOBOM CHCTEMBI 1O CYIIECTBY YK€ 3aKOHYEH, Mbl YK€
TOTOBBl K ONTHMHU3ALMKA [apaMeTpOB JIEJOKOJA, WJIM BBIOOPY JBUTATENs U

peIyKTOpa B JBUTATEINE.

3a BpemMs 0O0ydeHHs WHXXEHEp YCBaWBAaeT MacCy MpoQecCHOHATBHBIX
3HaHWUW, METOJIOB, CXEM, CTaHJAPTHHIX TPUEMOB, TEXHOJIOTHUYECKUX TPaTUIIHA.
DT0 BechbMa MOJIE3HBIN Oarak, HO TaM TJle Macca, Kak Mbl 3HaeM, TaM U WHEPIIUI.

[To6ouHoe nmericTBHE 3TOM MPOodhEeCCHOHATHFHON 3aIIOPEHHOCTH (TICUXOJIOTHYECKON
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WHEPIUHN) TPOSBIIECTCS TaM, TJI€ BO3HUKAET 3aja4a, TpeOyromas HeCTaHJapTHOTO
oAX0/4a.

OnsATh NPOTUBOPEYUE: UHEPIIMS 3HAHUN U NOJIe3HA U 8PEOHA.

Ilpumep: CymiecTByeT Jier€HJa O HE3aJadjMBOM H300peTraresie, KOTOPhIi
npuIien K JAUCOHy HaHUMAThCsl Ha padoTy. [Ipu 3ToM OH 3asBUII, 4YTO paboTaer
HaJl YHUBEPCAIbHBIM PACTBOPUTENEM -BEUIECTBOM, KOTOPOE CMOXKET PaCTBOPATH
OykBasibHO Bce. COOCTBEHHO JiereHJ0M cTan Bompoc JaucoHa -“Kak ke Bbl
coOupaeTrech ero XpaHuTh?”’

['oBopsiT, 4TO 00ECKypa)KEHHBI W300peTaTeslb HEMEIJICHHO MOKHUHYJI
naboparoputo DnucoHa. Ho BpeMeHa MEHSIOTCS M 3ajaya, Ka3aBIIascs CMEITHOM
WM a0CypIHOM, MOKET OBITh pelieHa ¢ UCIOIb30BAHIEM COBPEMEHHBIX METOIUK.
HNcxons w3 Mopenw mpoliecca IOMCKa HIAEHW Kak cepuu OoJjiee WIM MeHee
CIIy4alHbIX, OCO3HAHHBIX WM HEOCO3HAHHBIX IOCJEAOBATEIbHBIX MPOO, MOXKHO
BBIJICIUTH JIBE TPYIIITBI METOJIOB TTOBBIMICHUS €T0 3(PHEKTUBHOCTH:

®YBEIIMUCHUE XAaOTHUYHOCTH TIOUCKA: MO32080U WMYPM, CUHEKMUKA, Memoo
G oKanbHbiX 00bEeKmMos,

U Ha000pOT

ecrcTeMaTH3aIus epedopa BApUaHTOB: MOP@DOI0SUYECKUL AHANU3, CNUCKU

KOHMPOJIbHbIX 60NPOCOSL.

K nmnepBoii rpymnmne(yBelMuYeHHE XAOTUYHOCTH  IOMCKA)  OTHOCATCS
CIIEHMAIbHBIE  IICUXOJIOTUYECKUE  METOIBI,  IO3BOJIIOIIME  IPEONOJIETH
WHEPLUUOHHYIO HAIPaBJICHHOCTh IOWCKA, BBOASIIME DJIEMEHTBI CIYyYalHOCTH U
AKTUBU3UPYIOIIME ACCOLUMATHBHBIE CIIOCOOHOCTH 4esoBeKa. Bnepsele Oblia
NIOKa3aHa, Ha IPAKTUKE BO3MOXKHOCTb —IIyCTh B OIPaHUYEHHBIX MpPENENIax —
YIPaBJISATh TBOPUYECKUM MTPOLECCOM.

boin mogopBan mMud 00 «o3apeHum», HE MOAMAIOIIEMCS YIPABICHUIO U

BOCIIPOHU3BECACHHUIO.
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Haubonee n3BeCTHBIM U3 HUX, MMOJYYHUBIIUM IIUPOKOE PACIPOCTPAHEHHUE BO BCEM

Mupe, sBisieTcs co3nanubii A. OcoopuoM (CIIIA), B KOHIIE TPUALIATHIX T'OJIOB:

>  MO3IOBOM LITYPM (“brainstorming™).

[To cymecTBy, METO I MO3TOBOTO IITYPMa SIBIISIETCS METOIOM
uHTeHcudukanuu npoo u ommbok. MII npeacrasnser co6oit cnocod ObICTPOro
TeHEPUPOBAHUS PA3HOOOPA3HBIX UJICH, KOTOPHIE MOTYT MOCITYKUTh OCHOBOM JIJIst
MIOUCKA PEIICHHUS TPOOIEMBI.

B ocHOBe MO3roBOro mTypMa JISKHT TPOCTasi MBICIb. Hpoyecc
2eHepupo8anus uoel HeodXoo0UMo OmoeauUms Om NPOYECca Ux OYeHKU.

[Ipu oOcyxaeHWM 3aJadl MHOTHE HE PEIIaroTCsl BBICKA3hIBATh CMEIIbIC,
HEOXXHIaHHBIE UJIEH, OTACasICh OIMMOOK, HACMEMIEK, OTPUIIATETLHOTO OTHOIIEHUS
pyKoBoAuTeNns U T. O. Eclm ke Takue HIeH BCE K€ BBICKA3BIBAIOTCS, TO HX
3a4acTyto (MOpOH CHpaBEIJIMBO) MOJBEPrar0T YHUYTOXKAIOMIEH KPUTHUKE CaMU

y4acTHUKH 00cyxieHus1. 11 HoBble MbICIM THOHYT, HE TIOJYYUB Pa3BUTHSL.

A. OcOopH TpemTOKWI BECTH IONUCK B OOCTaHOBKE, KOTJa KpPUTHKA
3alpellleHa, W Kaxkaas uaes, JaXe ILIyTOYHAas WM SBHO HeJenas, BCSIYECKU
noomipsiercs. s 3Toro oToMparoT 1o BO3MOKHOCTH Pa3sHOPOJHYIO Irpymiy u3 6-8
YeJIOBEK, CKJIOHHBIX T€HEpUPOBaTh UAEH. B rpyniy He BKIIFOUAIOT pyKOBOJAUTENEM,
a caM IIpoLecC FEHEPUPOBAHUS CTPEMSTCS] BECTU B HENPUHYKIEHHOW OOCTaHOBKE.
BrickazaHHbIe HIen 3aMMCHIBAIOTCS HA MAarHUTO(OH UM CTEHOTPadUpPYIOTCA.

[TomyuenHbIi MaTepuan nepesatoT rpymmne 3KCIepTOB sl OLIEHKH U 0TOopa
IEPCIEKTUBHBIX MpenokeHuil. Uto xe maer Takoe paszaeneHue tpyna? OnbiT
MoKasaj, 4YTO 3a Yac TIpynmna U3 8§ 4YeloBeK MOXET BBIABUHYTH 10 50-60
OpEUIOKEHUM, Cpeln KOTOpBIX, Kak IpaBWJIO, MHOXECTBO OaHAJIbHOCTEM,
OBTOPOB, yenyxu. [locae or6opa moryt ocratsecsi 1 —2 xopomme uaeun. Ho gaxe
OJlHa u7esl COBCeM He II0x0. Benp nHorna sty uaeto, nepedupasi BApUaHThl, UITYT

MHOTHEC I'OABI.
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OcHoenvle npasuna MIILI.
1. B ceccun mocnenoBaTeNbHO MPUHUMAIOT y4dacTue 2 TPYIIIbI

110 (S

(o 6-12 yenoBek) pa3HbIX CIEIUATLHOCTEN, BO3PACTOB, MOJIOKEHHUS:

a) “eenepamopul uoeil” (haHTa3ephl)-BHIABIKCHUE PA3TUYHBIX UJICH;

6) ‘“oxcnepmul”  (amaaumuxu) —-BBIHOCAT CYXJICHHE O IICHHOCTH
BBIJIBUHYTBIX UJICH.

2. BeiBmkeHHE KaK MOKHO OOJIBIIIETO YHCJIa MIEH, MX TOIXBAaThIBAHUE U
pazButre. OTCYyTCTBHE HEOOXOIUMOCTH JOKa3bIBaTh NPABWIBHOCTH UJICH,
(bUKCHpOBaHUE UJICH.

3. 3amper Ha KpuTuKy uaeit B mobon Qopme. Co3manue armochepbl
JOBEPUS U HETIPUHYKJICHHOCTH.

4. TuiatenbHasi OUEHKA BBIABUHYTBHIX HJEH, JaKe CaMbIX HECEPhE3HbIX,
HEpEATbHBIX U MAPaTOKCATHHBIX.

5. Ponb Benyiero:-hopmyIupoBaHue 3aj1auu B o01ei hopme;

-MIOJiZICp’)KaHUE  BBICOKOTO TEeMMa BBIIBIDKCHHS H  Pa3BUTHS  HJCH
(HegomyleHue nay3), HoolpeHue “0e3yMHBIX” HICH.

Xopomwue  pe3yiabrarel npu  npumeHeHud  MII gna pemrenus
OpPraHU3aIMOHHBIX MPOOJIEM, TEXHUYECKUX 3a7ad HEBBICOKOW CII0)KHOCTH.
Tpynubie 3amaun MIIl He mnopmarorca. Uem crnoxHee 3ajada, TEM MEHBIIE
BEPOSTHOCTh €€  pEIICHHWs] W3-32 OTCYTCTBUS  KPHUTUYECKOTO  aHaau3a
BBICKA3bIBAEMBIX UJIEH M COOTBETCTBEHHO X Pa3BUTHSL.

30 - 40 ;mer Hazag ¢ MO3roBOIl aTakOi CBS3BIBAIXA OOibllve Hauexnaol. U
CErOJHS BO MHOTHX MYOJIMKAIMSIX MOXKHO MPOYHMTATh, YTO OBJIAJETh TEXHUKOU
MO3TOBOTO IITypMa MPOCTO, & Pe3yJIbTaThl OH JAET OYEHb BHICOKHE.

B aencTBUTENIBHOCTH 3TO HajeKo HE Tak. MO3roBOM IITYpM OKa3bIBACTCA
3¢ (HEeKTUBHBIM TOT/AA, KOT/Ia BEAYIIMHA TPYNIbl UMEET OONBIION OMBIT PEIICHHUs

3a/1a4, BJIAJEET TEXHUKOW OOIIEHUs] U TPOBEJAEHUS KOJIJICKTUBHON palOTHI,
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o0JanaeT JTUYHBIM O0asHUEM, OCTPOYMHUEM U MHOTMMH JIPYTrUMH kadecTBamu. Ho
M B OITOM CJIy4a€ C [OMOLIbIO MO3IOBOIO IITypMa YCHEIIHO pelarTcs
OTHOCUTEIBHO HECJOXKHbIE 3agaud. YeM 3agaya CIOXKHEE, TEM MEHBIIE
BEPOATHOCTh €€ PELICHUS] M3-3a OTCYTCTBUS B Ipolecce paboThl KPUTUYECKOTO
aHaju3a BBICKA3bIBAEMbBIX MJEH M COOTBETCTBEHHO HX pa3BUTHA. TeM He MeHee,
MO3rOBOM INTYpM IOMOTaeT OPraHU30BaTh KOJUIEKTUBHYIO PadOTy, YMEHbIAET

IMCUXOJIOTUICCKYIO MHCPIUIO YJICHOB I'PYIIIIHI.

> CUHEKTHKA  (IlpeononosicumenvHo om  2peuecko20  Clo6d

"cunexmuk" —COEAMHATD PA3TUYHBIE JIEMEHTBHI)

Meton cunektuku paszpadoran VY.l'opaonom (CIIIA) B mnsTumecsTsie TOMIBI.
CuHeKTHKa OCHOBaHa Ha MO3TOBOM aTake, KOTOPYIO BeIyT Npo¢eCCHOHAIBI,
UMEIOIIIME 3HAYUTENbHBIA OMNBIT TaKoW paboThl. [Ipy 3TOM HCMONIB3YIOT MPUEMBI,
OCHOBAHHBIC HA PA3JIMYHBIX BUAAX aHAJIOTWU. [Ipy CHHEKTOPHOM aTake IOIyCTUMA
KOHCTPYKTUBHASI KPUTHKA.

CUHEKTHKAa - Teopusi WJIM CHCTeMa IOCTAaHOBKM M pEIICHUS NpoodJieM,
OCHOBaHHasi Ha TBOPYECKOM MBIIUIEHUH, KOTOPOE BKJIIOYAET CBOOOJHOE
UCIOJIb30BaHUE MeTaop WM aHAIOTHM mpu HedopManibHOM OOILIEHUH BHYTPH
THIATENBHO MOJO0OpPAaHHON HEOOJBIIONW TPYMIbl JHOJeH, 00JaarouuX pa3HbIMU

HHINBUAYAJIbHBIMU Ka4YCCTBAMUA U pa60TaIOH_[I/IMI/I B PA3JIMYHBIX o0nacTsX.

CHHEKTHKa -Hay4yHas NOMNbITKA YCOBEPIIEHCTBOBATH MO3rOBOM MTypM. B
MII cuna B 3ampere Ha KPUTHUKY, HO B O3TOM € M €ro cirabocTh: s
COBEPILIECHCTBOBAHMS HUJIEU KPUTHKA HyKHA. [lonbITka pa3penieHus npoTUBOpeUns
MII mytem GopmupoBanus 6ojee WM MEHee TOCTOSTHHBIX TPYIII. YIeHbl TPpyIIbl
IPUBBIKAIOT paboOTaThb BMECTE, NEPECTAIOT OOATHCA KPUTUKU, HE OOMKaAIOTCA,
KOIZla OTBEpPraroT HMX NpPENoKeHHs. Elne OAHO NpeuMyllnecTBO -HAKOIUICHHE
ONbITA PELICHUS 3a4a4, COCTAaB TIPYIIBI MOXHO COBEpLIEHCTBOBaThb. PDupma

"Synektics Incorporated" B CIIA.
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Tlouck nHosbix uoeti ¢ NOMOWbIO pA3IUYHOCO0 muna AHANOo2UU:

1)npamas ananocus. Hano oTBETUTH HA BOIPOC -KakK pelIatoTcs mogoOHbIe
3a/1auu B APYTUX 00JIACTAX TEXHUKH, B OBITY, B Ipupoie?

[Tpumep: Maruero MukynunHa (IPUHIKUI «1yOJIUPOBAHUS) —

M3BecTHBIM aBUAKOHCTPYKTOp A.A. MukyinuH, Oyay4d THMHa3UCTOM,
MOHSUI, YTO JUIsl TOBBIIICHUSI HAJEKHOCTU PabOThl ABUTraTENsl AEHCTBOBATh HA0
COBEPILIEHHO aHajoruyHo mnpupone. K mpumepy, mpupona cHabauiia yeraoBeKa
JByMS TJ1a3aMHu.

Habnronas 3a moseraMu NEpBBIX a3pOIUIAHOB, OTMEYA UX YacThble HEYauu
U3-32 OCTAHOBKM MOTOpa. B pe3ynbTaTe pemmiv Ha aBUAIMOHHBIA MOTOP
MOCTAaBUTh JIBA MAarHeTO W TEM CaMbIM PE3KO MOBBICHJIM HAIEKHOCTh CHCTEMBI

3aKUT'aHUs.

2)nuunasn ananoaus (AMIATHS).

HccaemoBaTennnb OTOXKIECTBISIET CE0S C TEXHUYECKUM O0BEKTOM U
MpPEACTaBISIET ce0e, 9TO OBl OH CHIeTan caM, eCiu Obl OH OKa3aJiCcsl Ha MECTE ITOTO
00BEKTA.

Ha O6pITOBOM ypOBHE MBI 4acTo mpejaraem ‘A Bbl BcTaHbTE Ha MOE

mecto!”.

3)panmacmuueckas ananoeus. IlpeactaBuTh cedOe BENM TAKUMHU, KAKUMHU
MBI XOTeNH Obl BX BUIETh. [Ipy moncKe HOBBIX MK MPUOETAOT K TTOMOIIN
CKa309HBIX U (DAHTACTUIECKHUX TIEPCOHAKEH, KUBOTHBIX U PACTEHUH -30J10TOM

PBIOKH, BOJIIIEOHO MaJOuKu U TIp.

Ilpumepot.
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[To nerenne ¢popmyna Oenzona 6puta oTKphITa Kekyne (Opuapux ABrycr) ¢
MOMOIIBI0 (PAaHTACTHUECKOW KApTUHKH -OH TPENCTaBWI cebe 00e3bsiH, KOTOPhIC
CILJIEIMUCH B KOJIBIIO, YXBATHUB MOCJIEIOBATENIBHO IPYT ApYyra 3a XBOCT.

J{ns yTouHEeHUs MeXaHu3Ma TEIUIOBBIX SIBJIICHU B razax Makcpemn (JxeiimMc
Knepk) mnpemioxun wucCHonab3oBaTh (AHTACTUYECKOE CYIIECTBO -“‘/IeMOHA”,

KOTOPBIN HapyIiai 2-i 3aKOH TEPMOJIMHAMUKHU.

4)Cumsonuveckas aunanocus. HeoOXoguMo HaWTH cCOYETaHUE JIBYX CJIOB,
OOBIYHO MPWJIAraTeIbHOrO H  CYUIECTBUTENBHOTO, KOTOpPOE€ B  KpaTKoOu
napajgokcanbHON (popme, i B BUAE SPKOM MeTapophl, OXapaKTepHU30BaiIO0 Obl
CyTh 3aJlaud UM 0OBEKTA.

[Tpumepsl: Ha3Banusa npowusBeneHuid (urepartypa, KuHO) -“7KuBoil Tpyn”,
“T"opsiunii caer”, “JIpichiit Oproner”, “Crnernsmas TeMa”, “YKap X0J0HBIX Yyncer”,

“O6bIkHOBEHHOE uy10”, “IIpaBnuBas J0Xb” .

> METO/ ®OKAJIBHbIX OFBEKTOB

MeTtoa HampasiaeH Ha MPEOJOTIEHUH ICUXOJIOTHYECKON MHEPILINU, CBA3aHHOU
c oObekToM ucciaenoBanusi. OCHOBHas uJesd MeTojJa -Ais TMOJABJIEHUs
NICUXOJIOTUYECKON WHEPIIMH, CBS3AHHOW C OOBEKTOM HCCIEAOBAHMS, YCTAHOBUTH
€ro acCOLIMAaTUBHBIE CBS3M C PA3IWYHBIMU CIOy4dailHIMU 0ObekTamu. CyHIHOCTH
METO/Ia COCTOUT B MEPEHECEHHH IMPU3HAKOB CIy4yallHO BhIOpAHHBIX OOBEKTOB Ha
COBEpIICHCTBYEMBI 00beKT. [Ipunumm paboTsl Mo MeTo1y POKaIbHBIX 00BEKTOB.

1. BeiOpaTh 00BEKT, KOTOPBIF HEOOXOIUMO COBEPIICHCTBOBATH ((hOKATHHBIH
00BEKT).

2. ChopmynupoBath 11€JIb COBEPIICHCTBOBAHUS OOBEKTA.

3. C nomotpto 11000i KHUTH, CIOBapsl WM JIPYroro UCTOYHUKA BBIOPATH
Cily4yaiiHbie cJI0Ba (OOBEKTHI).

4. BeiienuTh Mpu3HaKky (CBOMCTBA) BEIOPAHHBIX CITYYAHBIX OOBEKTOB.

5. IlepenecTu BbleNIEHHbIE MPU3HAKU (CBOMCTBA) HA OOBEKT UCCIEAOBAHUSI.
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6. Brimmcartn HNJACHU, IMOJIYUYCHHBIC OT COYCTAHUA 00BbeKTa HCCiIcaoBaHus1 C

NpU3HAKAMU CIIy4allHbIX 00BEKTOB.

7. IlpoBecTn aHamM3 TIOJYYEHHBIX COUYETaHUW U BbIOpaTh Haubosee

IIOAXOAAIIHC.

3aoaua

[loBpicUTP TOTPEOUTETHCKUE CBOMCTBA KACTPIOMU JJSl MPUTOTOBJICHUS

ITUIIIN.

C momompl0 KHUTH BbIOMpaeM CIIy4ailHbIE CJIOBa: O0epego, JIdMna U

cucapema.
DoKaJIbHBIN 00BEKT- Lens COBEPILICHCTBOBAHUS -
KAaCTPIOJIA pacuMpeHrne acCopTUMEHTa
Ciyuaiinbie [Tpuznaku DoKaJIbHBIN [ToyuenHnbie uaeu
OOBEKTHI CIly4YailHbIX 00BeKT +
O00BEKTOB pU3HAKU
epeso Bricokoe Kactprons ¢ Kactpromns ¢ BeicOkuMU
[Ipo6koBoe BBICOKUMU TEPMOU30JIMPOBAHHBIMU
C xopHsIMHU CTEHKaMHu CTEHKaMu
[TpoOkoBas Ha MOJCTaBKE
KAaCTPIOJIA
Kactprons ¢
KOPHSMU
Jlamna Onextpuyeckas | Onekrpuueckas | Kactproms ¢
Pazouras KAaCTPIOJIS AIEKTPONOAOTPEBOM,
Ceetsmasics Pazburas pazzieNeHHas Ha CEKLIUH
KaCTPIOJIA C ITOJCBETKOM
CeeTamascs
KaCTPIOJIS
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Cueapema

JpIMsiasics
C punbTpom

B xopoOke

JpIMsiasicst

KaCTPrOJIA

Kactprons ¢

bunbTpoM

Kactprons ¢
JIBOWHBIMH

CTCHKaMH

Kacrtprons ¢
3amaxoBbIM
UHJIUKATOPOM,
C BCTPOCHHBIM
TypILIaromM 1
MOJIHOCTBIO
U30JIMPYIOLIEH

KPBILIKOW

B pE3YJIbTAaTC aHaJIMn3a IMMOJTYYCHHBIX I/I,I[eﬁ MOKHO IPEATTOKHNUTDL:

KaCTPROJIIO
U30JIUPOBAHHbIMU CNIEHKAMU, pa3deﬂeHHyi0 Ha cexyuu, e OOHOU U3 Komopslx

PACNONO0JCEH CLEMHbIL OypuLiae U KpuluKoU, 3aKpblearoujel 6Clo Kacmproio

YEenUKOM.

MeTton ¢okanbHBIX 00BEKTOB MOKHO 3((EKTUBHO MPUMEHATH MPH MOUCKE

BO3MO>XHOCTEHU BBIITYCKa M pCalM3allMd HOBBIX TOBApPOB W JIA PCIICHHUA 3aaay

pEKIIaMBI.

C 3]Z€Kmp0n0002p€6‘0ﬂ/l, HA

Cucmemamusayus nepebopa 6apuanmos

>

Mopdonoruueckuii aHaiu3 cO3/aH MIBEHIIAPCKUM acTpodu3nukoM LIBHUKKH
(®puir), koTOpbld mnpuMeHUN I3ToT mnoaxona B 30-e roxabl

acTpou3nyeckux MpodJieM U TMpeackazan Oyarogaps 3TOMY CYIIECTBOBaHHUE

MOP®OJIOT MYECKHU AHAJIH?3

HEUTPOHHBIX 3BE3.

25

nodcmaeke, C 6blCOKUMU

K PELICHUIO



OcHOBHast wujess MeToJa -C IOMOIIBI0 KOMOMHATOPHKH TOJYYUTH BCE
TEOPETUYECKH BO3MOXKHBIE BApPHUAHTHI peaan3aluu o0beKTa ¢ TpedyeMoil enasHoll
@yurkyuen (I'maBHas GyHKIMSA, -3T0 QYHKIMA, pagyd KOTOPOM CO3AaeTCs OOBEKT).

Jlis 3TOr0 aHANIM3HPYIOT CTpoeHHe (MOPQOJOruio) oOBEKTa, BHIAETSAS B
NEPBYI0 O4Yepelh OCHOBHBIC OJJIEMEHTHL. Jlalee COCTaBISIOT CIUCOK BCEX
(dhopMaIbHO BO3MOYKHBIX CITOCOOOB BBITIOJTHEHUSI.

MeTo/ BKIIIOYAET CIAEAYIOUIUE MIATH:

1. BeiOpath 00BEKT U cHOPMYIUPOBATH 3a]1a4y.

2. CocTaBUTh CIIMCOK BCEX OCHOBHBIX XapaKTEPUCTHK M 4acTed 00bEKTa, OT
KOTOPBIX 3aBUCAT (HyHKIMU 00bekTa -A;b;B;I ....

3. Jlng Kaxmol XapaKTepUCTHKH WU YacTH OOBEKTa TepeUYHCIIUTh
BO3MOKHBIE BapuaHThl ux ucnonnenus -Al;A2;A3;...., b1;b2;63;...., B1;B2;B3;....

4., CoctaBUTh MaTpuIlbl (TAOJIWIBI) M3 BCEX B3ATBIX 32 OCHOBY
XapaKTePUCTHK, BAPUAHTOB M TIOJBAPHAHTOB. AHAINU3 YIOOHO BECTH C IMOMOIIBIO
MHOTOMEpPHOM TaOJuIIbl, MOJYyYMBIIEH Ha3BaHWE MOP(OJIOTHUECKOIro SIIUKa, B
KOTOpPOW BBIOpaHHBIE XapaKTEPUCTHKH WM YacTH OOBEKTa WIPArOT pOJib
OCHOBHBIX OCEM.

ATA2A3.....B1b2B3....BIB2B3......cccciiiiene

Al A2 A3 L
bl b2 B3 |
Bl B2 B3 L

O6m1ee koauyecTBO BapuaHToB OyaeT: N=An*bm*Bk*['1*......

Boibupatorcs  HanOosiee  MEPCHEKTUBHBIE  COYETAaHHS  BO3MOXKHBIX

UCIIOJIHEHUM BceX yacTeil o0bekTa. PaboTy MeToaa paccMOTpUM Ha PUMEPE:

1.3a0aua -npennoXuTh HOBBIE BapHAHTHl HCIOJHEHUS HOXa IS pPE3KU

Oymaru.
26




2. CocTaBiisieM CIIUCOK XapaKTEPUCTUK HOXKA!
e A - Marepuain je3Bus;

ob - Marepuan pyuku;

eB - ®opma ne3Bus;

o[’ - be30macHOCTh XpaHEHUS.

3. CocTaBisieM BapuaHThI UCIIOJTHEHUS XapaKTEPUCTUK HOXKa:

Al -meramn; A2 -kamenb; A3 -kocTh; A4 -mactMacca; AS -1yd;
b1 -nepeso; b2 -kocth; b3 -nmactmacca; b4 -metamn; b5 -koxa;
B1 -npsmoyrosneHas; B2 -kpuas; B3 -tpeyronsnas; B4 -kpyrnas;

I'l -otkpseiToe ne3Bue; 12 -ne3pue B uexiie; ['3 -ne3Bue B pyKOsITKE.

CocrasisieM Ta0nuIly

A: Al A2 A3 A4 A5
b bl b2 b3 b4 b5
B: Bl B2 B3 B4

r I'l 2 I'3

[Tepe6Gop BO3MOKHBIX BApHAHTOB M BRIOOP HanOOJI€e MPUEMIIEMBIX:

AHanu3 TabJauIbl MOKA3bIBAET, YTO BCETO

BApUAHTOB MCIIOJTHEHUS HOXKa MOXKET ObITh: 5*5+4%3=300.

PaccmoTpuM HEKOTOpBIE U3 HUX, HATIPUMED:

A1B2BII'l -3T0 HOX C  OTKpPBITBIM  METAUIMYECKUM  JIE3BHUEM,
IPSIMOYTOJIbHOM (hOPMBI C PYUKOH U3 KOCTH;

A1B2B3I'3 -3T0 HOX C METAIMYECKHM JIE€3BUEM TPEYrOJbHOU (OPMBI
yOuparoummcst B miIacTMacCOBYIO PYKOSITKY.

AHQJIOTHYHBIM  00pa3oM MOXHO pPacCMOTpeTh U  oOcTaBiuecs 298

BAapUAHTOB.
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»  METOJ KOHTPOJIbHBIX BOITPOCOB (MKB)

[To3BonsieT TeHepUpoBaTh HOBBIC HWIEH M PEIICHUS, CTUMYJIUPOBATH HUX
NOTOK C TIOMOIIBIO HAaBOJSLIMX BOIMPOCOB. MeTol MOXET NPUMEHSTHCI B
WHIVBUTyIbHOW U TPYTIIIOBOM padoTe.

Cyts MKB coctoutr B TOM, 4TO H300peTaTelb OTBEYAET Ha BOMPOCHI,
paccMaTpuBasi CBOIO 33/1a4y B CBS3M C 3TUMH BOIPOCAMHU.

B cymmnoctr 310 ycoBepmencTBoBanue MIIuO (mMeroma nmpobd un ommboK) -
KOKJBIA BOMPOC SBIAETCS MpoOoi (miam cepued mpoO) C EIUHCTBEHHBIM
OTJIMYUEM: MO CHHUCKY BOIIPOCOB TPOIIE W OBICTPEE OXBATUTh HEKOTOPOE TOJIe
BO3MOJKHBIX BAPUAHTOB PEIICHHM.

MKB M0HO paccMaTpuBaTh Kak CIOCO0 BbIXOJa U3 TYIMKOBBIX CUTYyaIUi.

CymecTByr0T paznuunblie criuckd KB B T.4. 0T co3narenst MeTozia M03208020
wmypma A.Oc6opna, matematuka Jl.Iloita u npyrux.

OauH u3 HauboJiee TMOJHBIX U YIAUHBIX -CHUCOK BONPOCO8 AHIULCKO20

usoopemamens T. Dinoapma:

1. IlepeuncnuTh BCE KA4eCTBA MW ONPEACIECHUS MPEAINOIaracMoro
U300peTeHNS.

2. ChopmynupoBath 3amaun sicHo. [lornpoOoBaTe HOBBIE (HOPMYIHPOBKH.
OnpenenuTs BTOPOCTEIICHHBIE M aHAIOTHYHBIE 3a71a4u. BIIeTNTh TJIaBHEIE.

3. llepeuncnuTh HEAOCTATKM HMEIONIMXCS PEHICHH, WX OCHOBHBIE
MIPUHITUTIBI, HOBBIE TIPE/IITOIOKEHUS.

4. Habpocats (aHTacTHUueCcKHe, OWOJOTHYECKHE, IKOHOMHYECKUE,
XUMUYECKUE, MOJIEKYJISIPHBIE U IPYTUE aHAIOTUU.

5. TloctpouTh MaTeMaTUYECKYIO, THUIPABIMYECKYIO, DJIEKTPOHHYIO,
MEXaHUYECKYI0 U Jpyrue mojenud (MOJAeNd TOYHEE BBIPAKAIOT UL, YeM
aHaJIOTH).

6. [lonpoGoBaTh pa3nmuyHbIE BUABI MAaTEPHAJIOB: Ta3, KUIAKOCThb, TBEPJOEC

TEeJ0, Tellb, TIeHy, acTy | 1p.;
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7. TlompobGoBaTh pa3iMWyHbIE BUILI DHEPTUU: TEIJIO, MAarHUTHYIO,
AIIEKTPUYECKYIO SHEPTHUIO, CBET, CHITY yAapa U T.1.

8. Y3HaThb MHEHHE COBEPIIEHHO HEOCBEAOMIIEHHBIX B JaHHOW 00JacTu
JOZIEN.

9. Ycerpouth cymMOypHOE OOCYKJI€HHE, BBICIYLIMBAs BCE M KAXKAYIO HJICIO
0€3 KPUTHKH (aHAJIOT M032068020 WMYPMA).

10. [Tonpo6oBath “HalMOHATIBHBIE” PELICHUS:

HYKOHOMHOE IIOTJIaHJICKOE,

palroHaIbHOE HEMELIKOE,

pPacTOYUTENHFHOE aMEPUKAHCKOE,

CJI0’)KHOE KUTaNCKOe,

obcrosiTebHOE (PUHCKOE,

HaXOJYMBOE PYCCKOE U T.I.

11. He paccraBaThcs ¢ mpoOiemMoil, uaTu Ha padoTy, TyNiTh, MPUHUMATH
TyIll, €XaTh, €CTh, TUTh, UTPATh B TCHHUC -BCE C HEM.

12. bpoaute cpeau CTUMYIHUpPYHOIIEH OOCTaHOBKM (CBAIKHA JiOMa,
TEXHUYECKHE MYy3€H, Mara3uHbl JICTIEBHIX BEIICH ), TpoOeraTh KypHaIbl, KOMUKCHI.

13. HabGpocarb Tabnuily 1LieH, BEIMYMH NEPEMEIICHUH U Tp. JUIsl pa3HbIX
penieHnii mpoOiemMbl UM €€ 4YacTed: MCKaTh MpoOesbl B PEIICHUSX WM HOBBIE
KOMOUHAIUH.

14. OmnpenenuB uaeadbHOE peIlIeHHUE, pa3padaThiBaTh peaInu3yeMble
pEIICHUS.

15. BugousmeHuTs pelieHre mpoOsieMbl ¢ TOUKU 3PEHUSI BPEMEHH (CKOpee
WIN MEJJIEHHEE), pa3MEPOB, BSI3KOCTU U IPOUYUX MMAPAMETPOB.

16. B BooOpaxxeHuu 3a1e3Tb BHyTPbh MEXaHU3MA.

17.0npenenutsb anbTepHATUBHBIE TPOOJIEMBI U CUCTEMBI, KOTOPHIE U3BIMAIOT
ONpeaereHHOe 3BEHO U3 LIETHU, U, TAKUM 00pa3oM, CO3/1al0T HEUYTO MHOE, YBOS B
CTOPOHY OT HY)KHOTO PEIIICHHUS.

18. YUbst a0 mpobiema? [ToueMy uMEHHO ero?
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19. Kro cronknyncs ¢ 3tum nepBsiM? Hctopusi Bompoca. Kakue noxxHbie
TOJIKOBAHHUS 3TOU MPOOIEMbI UMETTU MECTO?

20. Kto emie peman 3Ty npoosiemy? Kakux pe3yibTaToB OH 100UCsA?

21. Omnpegenurte OOIICIPUHATHIE TPAHUYHBIE YCIOBUS W NPUYUHBI HX
YCTaHOBJICHHUS.

Bompocel B Takoil cHCTEME IMO3BOJISIFOT IOJHEE YBUAETH CBOMCTBO
COBEpIICHCTBYEMOT0 00BEKTa, HO KaK €ro U3MEHHUTbh 3TOT0, K COXKAJICHUIO, OHU HE

IMOACKA3bIBAIOT, KAaK BLIIIAANT OKOHYATCIbHOC PCIICHUC.

1.2 Teopus pemenus uzooperarenbckux 3aaad (TPU3)

Bce pPaccMOTPEHHBIE METO/IBI TIOBBITIICHHSI s heKTHBHOCTH
n300peTaTeNbcKOro TBOPYECTBA OBLIM CO3/IaHBI M300peTaTeNsIMU-IPAKTHKAMHA |
HANpaBJICHbl HAa TIPEOJOJICHHE TIICUXOJIOTHYECKOW WHEPIUU MBIIUICHUS. OTH
METOJBI JIETKO BUIOM3MEHSIOTCS H HMX MOXHO KoMOuHUpoBaTh. OHHU
MPEJCTABISIOT COOOH MmIar BIepe] 0 CPAaBHEHHUIO C METOAOM MPOO 1 OIMIMOOK.

[TosiBIeHMEe METOIOB aKTUBU3AIUU TIepeOopa BapHaHTOB —3HAMEHATEIbHAS
BE€Xa B WCTOpPHM 4YeJOBeUecTBAa. BmepBble, Ha TMpakTUKe, Obla TOKa3aHa
BO3MOYKHOCTh ~ YIIPABIISITh TBOPYECKHM TMpoOIeccoM. bpUIO TOKa3aHo, dTO
CIIOCOOHOCTh pelIaTh TBOPYECKHE 3aJayd MOXXHO M HYKHO pa3BHUBATh
MOCPeICTBOM 00yueHus. beut mogopBan Mud 00 «o3apeHum», He MOIAAIOITUMCS
yIpaBICHUIO M BoOCTpou3BeAcHUIO. Ho Bce 3TM MeToAbl HE AT JAOCTATOYHO
JICHCTBEHHBIX MHCTPYMEHTOB ISl PEIICHUS CIIOXKHBIX TEXHUYECKHUX 3a7a4

N3yueHne HCTOPUM pa3BUTHSI TEXHUKU MOKA3BIBAET, YTO KUIHECTIOCOOHBIMHU
OKa3bIBAIOTCS TOJBKO Takue W300pETeHHs, KOTOpbIE H3MEHSIOT HMCXOIHYIO
CHCTEMY B HAIIPaBIICHHUH, TPEANUCHIBAEMOM OOBEKTHBHBIMH 3aKOHAMH Pa3BUTHS
TeXHUKHA. T.e. HYKEH Ipyrod MOAXOJ, Apyras METOMOJIOTHS, OTJIMYHAs OT,

BO3MOXXHO, MHTCHCHBHOI'O, HO BCC-TaKH nepe60pa BAPHAHTOB IIOHCKA. 3HaHMe
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3aKOHOMEPHOCTEN JAeT BO3MOXKHOCTb PE3KO CY3UTh 30HY ITOMCKa, 3aMEHHUTH
yraablBaHUE HAy4YHBIM IPOTHO3MPOBAHMEM. TaKoOM METONOJOTHEN, JArOLIEeH
CTaOMJIbHBIE TOJIOKUTEIbHBIE PE3yJIbTAaThl MPU PEIICHUH CaMbIX Pa3HBIX 3ajad,
aisieTcsi  Teopus  pewenus uzobpemamenvckux 3aoauw  (TPU3). TPU3
MPUHIUMITHAIBHO OTJIMYAETCA OT METOJ1a TPOO U OLIMOOK U €ro MoAU(PUKALIUHA.

Teopetnueckum dyaaamentom TPU3 sBnstores saxowst pazeumus TC,
BBISIBIICHHBIE TIyTeM aHaiu3a OOJIBIIMX MACCHBOB MATEHTHOW WHQOpMaIUU
(1eCATKH THICSY IATEHTOB U a.C.- ABMOPCKUX COUOCENbCME).

TPU3 Opima co3maHa HAIIAM  COOTEUYECTBEHHUKOM, HHXCHEPOM,
n3o0perareneM, W3BECTHBIM mucareneM-(anractom [enpuxom CaynoBuueMm

AJIBTITYJITIEPOM.

['enpux Caynopud AnpTirysiep (AJIBTOB)

1926-1998r

Astop TPU3. [Tucarens pantact

Hcmopusa éo3nuknosenus TPU3

Teopus pelieHus M300peTaTeNbCKUX 3a]ad BO3HUKIA B KoHie 40-x —
Hagane 50-x tomoB XX Beka B CCCP. Pabory Ham ee co3manumem [.C.
AnpTmrynnep Hayan B 1946 romy, Oynydd MOJOABIM COTPYAHHUKOM IAaTE€HTHOTO
otopo Kacnuiickoit Boennoit ®notwnmuu. B 1956 r. mnosBunace mnepBas
myOnukarus B HaydHoM xypHaie (Bompocs! nicuxonmorun, Ne6, 1956), B kotopoi

ObUM chOopMyYTUPOBAHBI OCHOBHBIE TOJIOKEHUSI HOBOM MmeToaojioruu. B 1969 r.
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Oblla W3JaHa MepBas KHUTa TMOJ Ha3BaHUEM «AITOPUTM H300peTeHus». bbul
NPENJIOKEH MEXaHW3M YIOPSAAOYEHHUS TMpolecca peHIeHUs H300peTaTeabCKuX
3alad B BHJI€ MPOrpamMMbl IJJAHOMEPHO HANpAaBJICHHBIX JEHCTBUM, Ha3BaHHOU
aBTOPOM ANTOPUTMOM pelIeHus n3o0perarenabckux 3aaa4y (APU3).

APU3 co BpemeHEM YCOBEpUICHCTBOBAJICS, U Kaxlas ero MoauduKarus
uMesia Ha3BaHue 1o roay nyonukanuu: APU3-59, APU3-61, AP13-64, APU3-68
u T.1. B Hacrosmee Bpemst mmpoko ucnosb3yercss APNU3-85B.

Coserckuii Coro3 He caydaitHo crtan poauHon TPU3. Ilocie Bropoit
MHUPOBOIM BOWHBI B CTpaHe OTPOMHOE 3HAYEHHUE MPHIaBaIu OBICTPOMY Pa3BUTHUIO
MIPOMBIIICHHOCTH, TEXHUYECKOMY NIEPEBOOPYKEHHUIO, a 0COOEHHO
COBEPILIEHCTBOBAHUIO BOEHHOM TEXHUKUA. ITHU (HAKTOPhl B COBOKYMHOCTH C
HEXBATKOW KBaTU(UIIMPOBAHHBIX WHXEHEPHBIX KaJpPOB CO3AaNU MOTPEOHOCTH B
METO/IaX, TMO3BOJISIIONIMX OBICTPO HAY4YUTh JIIOJIEH, KaK COBEpLICHCTBOBATH
TEXHUKY.

BaxxHemmM HMCTOYHMKOM TEOpPUH CTalIM IAareHTbl. WX aHaimm3 momor
BBISIBUTh OCHOBHBIE HANpPABJICHHUS Pa3BUTHS TEXHUKH, a TaKXKe CO3JaTh Psijl
MHTEJJIEKTYyalIbHBIX HHCTPYMEHTOB H300peTaTesi, HanpuMep NpuéMbl YCTPaHEHHUS
TEXHUYECKUX MPOTUBOPEUUHA.

JpyruM UCTOUYHHUKOM HOBOM TEOPHUU CTajla UCTOPUS Pa3BUTHS TEXHUKHU.

['.C. Anprumrymnep ¥ €ro y4eHUKH H3YYWIM HCTOPUIO CO3JIaHUSI TaKUX
TEXHUYECKUX CHUCTEM, KaK MeJIbHHUIA (YCTpPOWCTBO [UJIsi WM3MEJbUCHHUS 3€pHA),
Kopalab (yCTPOWMCTBO ISl MEPENBHXKEHHUS IO TMOBEPXHOCTH BOJBI), MEYaTHBIN
CTaHOK (YCTPOMCTBO JAJisi HAHECEHUS N300pakeHusl Ha Oymary), 1 MHOTHX JIPYTHX.
B pesynbrare oka3aiaoch, UTO BCE ITHU cucmembl MPOLUIA OOHU U me Jice Imansl
paseumus. BO3HUKIO MpPEANOJOKEHHE, 4YTO M JPYTHE€ CHCTEMBI JOJDKHBI
OPOXOJIUTh TE€ K€ OJTanbl. A 3HAYUT, B CaMblX OONIMX YEpTax MOXKHO
npencka3biBaTh, Kak OyAeT pa3BUBATBbCS HOBasi 00yacTh TexHUKH. Kcrtopus

TCXHUKN O CHX IIOp ABJICTCA HC TOJIBKO HOI[CKaSKOﬁ I (bOpMI/IpOBaHI/IH
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CUCTEMbI 3aKOHOB DPa3BUTHUsI TEXHHKW, HO W WHGOPMAIMOHHOW 0a3od s WX
MIPOBEPKH.

Joctixkenust B cdepe IMCUXOJOTMH MBIIUICHUS] TAaKKE BHECIM BKJIAaJ B
TPU3. Hampumep, il NPEOJOJICHHS HWHEPUUU MBILUICHHS TMOSBUJICA TaK
Ha3bIBAEMbI Memoo ManeHbKux uenoseukos. Ero cyTb: mpu MOJEIMPOBAHUU
M300peTaTeNbCKOM 3a7aud MPEJCTABISAIOT cebe KOHKPETHbIE AEeTald U YacTu
YCTPOMCTBA, KOTOPOE HYKHO YCOBEPUIEHCTBOBATh, COCTOSIIIUMU K3 MaJEHBKUX
YeJIOBEYKOB, KOTOPbI€ MOTYT BBINOJHATH JIOOble KoMaHnbl. Jlamee Haxonsr
KOMaH/Ibl, PY BBIMOJIHEHUH KOTOPBIX YEJIOBEUKAMU 3a/1a4ya peraercsi. ITOT METO/
MO3BOJISIET HAXOJIUTh HEOUEBHIHBIE CITOCOOBI M3MEHEHUSI YCTPOUCTB. ET0 MOXKHO
paccMaTpuBaTh KaK MEXaHU3M CO3HATEIBHOTO yIrpaBlieHus MbliuieHneMm. Kcratu,
nepBasi ctatbs mno TPU3 Obita onyOnukoBana B kypHane «Bompocs
MICUXOJIOTUM.

CBolo poiib ChIrpaio0 U OypHOE pa3BUTHE €CTECTBEHHBIX HAYK,
OTKpBIBAaBUIMX BCE HOBblEe (U3HUECKHE, XHUMUYECKHE U UHbIE DPPEKTHI,
pacIIMPSIONIME BO3MOXXHOCTH WHKEeHepoB. Baxkneimme pns TPU3 nousTus
«paszeumuey, «cucmema» U «npomuopeyue» BeKaMu pazpabaTbIBaIUCh B paMKax
¢bunocobun. W  HakoHen, OoJbIIIOE  3HAYEHHWE HWMEIM  COOCTBEHHBIN
n300peTarenbCkuil onbIT I'. AnbTiiyisiepa u ero HabmoIeH s 32 paboTo APYTrux
u3zobperaTenei.

C 6 mo 9 wurona 1999 roma B Ilerpo3aBojacke mpOMIEN MEPBBII
YUpPEAUTENbHBIA CBhE3J, Ha KOTOpOM OblIa oOpa3oBaHa MexayHapoaHast
oOIlIecTBeHHAas acconuaiys mpodeccnoHaNbHBIX MpernoaaBaTene, pa3padoTunKOB
U TI0JIb30BATEIeM TEOpPUU PEIICHHUS H300peTaTeNbCcKUX 3a7ad. YupeauTensiMu
accouuanuu ctanu 19 oOuiecTBeHHbIX OpraHu3aluii u3 § cTpaH MHUpa, B TOM YHUCIIE
nu3 CIIA, ®panuuun, JlatBun, DCTOHUM U Jp., IpuciaaBmux 6ojee 120 meneraros.
Mexnaynaponnas accouuanus TPU3 sBisiercss npaBonmpeeMHULIEH Accoluanuu
TPU3, 6eccmennnim [Ipe3uaenTom kotopoit A0 1998 roma 611 OCHOBOTIONOKHHUK

teopuu I'. C. AnpTurysiep.
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B Hacrosmiee BpemMs B MexayHapoanyto accomuanuio TPU3 Bxoast
peruoHasbHble O0IIecTBeHHble opranu3zauun u3 Poccum, bemapycu, CIIA,
SAnonunn, @pannuu, U3panns, Urtanuu, Uaauu, Kutas, FOxuoi Kopen u apyrux
CTpaH.

Cneunanuctel MeXIyHapOAHOW accolMaluu pa3palaThIBAIOT y4yeOHbIE
nocoOusi, METOJIMYECKHE PEKOMEHJAIMH, MPOBOASAT UCCIEIOBATEIbCKYIO paloTy.
Opranm3oBana pabota WHGOPMAIMOHHON CIyKObl. ExxeromgHo mpoBoasTcs
MEXAYHapOIHbIEe KOH(GEPEHIUH.

B 1998 rony I'. C. Anprimrymiep Bbiaan ceptudukarsl Mactepos TPU3 65
ceouMm yueHukam. C 1999 roma B MexmyHapomauoit accommaruu TPU3 Obina
BBEJICHA MMATUYPOBHEBAsI CUCTEMA CEPTUDUKALINH.

K mapty 2012 roga ceptuduimpoBaHo 0osiee IByX ThICAY CHEIHAINCTOB U3
pPa3HbIX CTPaH, B TOM YHUCJE CEMHA/IATh CIEUUATMCTOB — Ha BBICUIMN YPOBEHb
Mactep TPU3.

Crneunamuctel o TPU3 KOHCYABTUpPOBaJIM MHOTME HW3BECTHBIE B MHPE
Kopropanuu, Takue Kak «Ford», «Daimler-Chraysler», «Hewlett-Packard»,
«Kodak» «Procter &amp; Gamble» u mHoTHE npyrue. MaccoBoe 00ydeHHEe CBOMX
crenuainucToB npoBoaar koprnopauuu «Intel», «General Electric», «Samsung» u
IpyTHe.

Cre3n MexnyHnaponHoi accounaunu TPU3 npoBoauTcst kaxasle ABa rojaa.
B nactosmee Bpems (2020 r.) momkHOCTh [Ipeacenarens ucnonaser Omer
®eitrencon (Poccus), 1o Hero osiu Cepreit Skosenko (CILIA), Mapk bapkan (CIIA) u
IOpuit ®enocos (Poccust).

Caiit MexxayHapoaHoi Accoruanuu: https://matriz.info/
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Tema 2 ba3zosbie nousitusa TPU3. CTpykrypa u pyHKUHU
TPU3

TPU3 - yHuKaIbHBIA UHCTPYMEHT JUISL:

L INOHNCKa HCTPUBHUAJIBHBIX I/II[Gf/i,
L4 BBISBJICHUS U PCHICHUA MHOTHX TBOPYCCKHX HpO6JI€M,
L4 BBI60pa IMNEPCIICKTUBHBIX HaHpaBJIeHI/Iﬁ pa3BUTHA TCXHHUKH,

TEXHOJIOTMM U CHUYKEHUS 3aTpaT Ha UX pa3pabOTKy U MPOU3BOJCTBO,
o pPa3BUTHS TBOPYECKOIO MBILIUICHHUS,
o (dbopMHUpOBaHUS TBOPUYECKOHN JIMYHOCTH U KOJIJIEKTUBOB.

BaxHo oTMeTHTh, 1O BBICKa3bIBAHUSAM «MAacTepoB», KOHTpoOsbHBIE
Bonpockl T PU3 — smo Hayka Ipo CKPBITbIE OT OOBIYHOTO YEJIOBEKa CBOICTBA MUPA
BEIIEW W CLEHApPUM HUX U3MEHEHUWW. 3HAHWE O HHUX II03BOJISIET BOBPEMS
MOAU(PUIIUPOBATH CBOW TOBAp, YTO OBl OH CTaJ YyTh JIy4llle, YeM Y KOHKYPEHTOB.
Wty Ha mar Brepeau B YCIOBHSAX IUIOXOW BUAMMOCTH MOKHO, €CJIM y Bac €CThb
YTO TO MOX0KEe Ha MPUOOP HOYHOTO BUAEHUS — KOTOPBIM siBisieTcst TPU3.

Oroit  amteropueir oOBsicHseTcs T1eHHOocTh TPU3  ans  Biamenslies,
PYKOBOAMTENEH KOMIIAaHUW , OW3HEC-aHTeNOB, MHBECTOPOB. A [JIs1 OOBIYHBIX
M0JIb30BATEJIE — 3TO CaMblii HAJIEKHBIM U3 M3BECTHBIX COIMAIbHBIX JUPTOB U
croco00B co3maHus HOBBIX J0x010B. CocraBHble 4acTu Kiaccuueckod TPU3

IpEeCTaBJICHBI CIICAYIOMIEH cxeMoil (puc.2):
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MMocrynartbl

Knaccuyeckas

[oHaTviiHaA Gasa

TEOPETMHECKOE
AP0

3aKoHbI paseuTHA
TEXHUYECKIK CHCTEM

ST

TEXHWNYECKHX CHCTEM

BenonbHbi (CTpyKTYpHLIR)

TPU3
= APU3
[ |
TEXHONOMWA
<= Oneparopb! NpoTHB
(VHCTPYMEHTb) NCHXONOMMYECKOIA MHEpLN
I

TTuHn passuTus [PM4MHHO-CREACTBEHHLIA

aHanu3

. [Tpméne! yetpanenma TN

Oneparop VIKP VIHdhopmaunoHHbIA oHp;

CnocoGbl paspewerna Pl

uanyeckme achchexts v ap.

CraHpapTs!

[epeso ueneit

Pucynok 2 CocraBubie yactu TPI3

Ocnoenvte nocmynamot TPHU3:

1. TexHuka, ee OOBEKTHI PA3BUBAIOTCS MO OOBEKTHUBHO CYIIECTBYIOLIUM

3aKOHAaM.

2. 3aKOHBI pa3sBUTHUA TCXHUYCCKHUX OOBEKTOB II0O3HABAEMbEI U MOTYT

HUCIIOJIB30BAaTHCA IJI CO3HATCIBHOI'O ITIOMCKA HOBBIX TCXHHMYCCKUX pemeHI/Iﬁ.

3. Ilpouecc

IIOUCKa HOBOIO0 PpCHICHUA MOXHO OIIMCAaTb B

IIOCJIEA0BATEILHOCTU MBICIUTEIBHBIX JEUCTBUMN.

BUJIE

Haunbosiee MOLITHBIM MHCTPYMEHTOM COBEPIICHCTBOBAHUS CYIIECTBYIOIINX U

cunte3a HoBbIx TC B TPU3 cimyxaT aiaroputMbl pemieHUs H300peTaTesbCKUX

3ama4 (APU3) u cucteMa cTaHIapTOB Ha pelieHrne n300peTaTesIbCKUX 3a/1ay.

Teopernueckuii pynaament TPU3 — 3akonsl pazsutus TC (3PTC). 3PTC B

TPU3 BeIBeneHBI MyTEeM aHajdu3a OOJBIIMX MACCHBOB MAaTEHTHOM HMHQOpManuu

(IecSTKM ThICSIY MATEHTOB U aBTOPCKUX CBUJIETEIHCTB HAa U300PETEHMUS).

Baxicnenmue nonamus TPHU3:

*TEXHUYECKOE pPElIeHue, N300pETEeHUE;

sTexHuueckas cucrema (TC), moacucrema, HaJICUCTEMA;
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suzoOpetarenbckas cutyanusa (MC);

srexHnuyeckoe nporusopeune (TII);

s¢uszudeckoe nmpotuBopeurne (OII);

*nieaNbHbIil KoHeuHbIN pe3ynbrat (UKP);

*TUNOBbIC IpueMbl ycTpaHenust T11 u OII;
*BEIIECTBEHHBIEC U MoJieBbIe pecypchl (BIIP);
*QJITOPUTM pelIeHus n300peraTenbckux 3anad (APU3)

OcobGoe 3Hauenue B TPM3 wuMeeT TNOCTOSHHO  MOMOJHIEMBIH
uHDopMaIrMOHHBIM  (POHIA:  yKazaTenu  NPUMEHEHUS  TEXHOJIOTHYECKHUX
(pu3nuecknx, XUMUIECKUX, TEOMETPUUECKHUX U p.) 3P (HEKTOB,

TUTIOBBIC TIPUEMBI YCTPAHEHUS TEXHUYECKUX M (PU3UYECKUX MPOTUBOPECUUA
1 OaHK IPUMEPOB UX UCIIOJIH30BAHUSI.

2.1Ctpykrypa u pynkunuu TPU3

Onuiem nmoapoOHee

ocHosHvle (hynxyuu TPHU3:

1.Pemienne TBOpUECKMX M M300pETATENHCKUX 3a/ay JI0OOW CIOKHOCTH H
HaIpaBJIEHHOCTU 0e3 epedopa BapUaHTOB.

2.Ilporuo3upoBanue pa3Butus TexHudeckux cucteM (TC) u mnonydenwue
NEPCHEKTUBHBIX PEHICHUH (B TOM YUCIE U MPUHIUITUAIBLHO HOBBIX).

3.Pa3BuTHe KauecTB TBOPUYECKOM JIMUHOCTH.

Bcnomoeamenvhvie pynxyuu TPU3:

1 .Pemenne Hay4qHBIX U UCCIIEIOBATENIBCKUX 3a/1a4.

2.BrisBnenue npobsieM, TpyIHOCTEH U 3a/1ay mpu paboTe ¢ TeXHUYECKUMU
CHUCTEMAaMU U IIPU UX PA3BUTHH.

3.BoisiBnenne npuunH Opaka v aBapuitHBIX CUTYaIlHil.

4 MakcuManbHO 3((PEKTUBHOE UCMOJIB30BAHUE PECYpCOB MPUPOABI U
TEXHUKHU ISl pELIEHUS MHOTHX TTPOOIeM.

5.00beKTHBHAS OLICHKA PEIICHU.
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6.CuctemMaTU3UpOBaHWE 3HAHUW  JIIOOBIX  O0NacTel  JesTeNhbHOCTH,
MO3BOJIAIONIEE 3HAUUTEIHHO J(P(PEeKTHBHEE HCNOIb30BaTh STH 3HAHMS U Ha
MPUHIIMITAATIHFHO HOBOWM OCHOBE Pa3BUBATh KOHKPETHHIC HAYKH.

7.Pa3BuTHE TBOPUECKOTO BOOOPAKEHUS U MBIIIUICHUS.

8.Pa3BuTHE TBOPUECKUX KOJIJIEKTUBOB

CrpyktypHyto cxemy TPU3 MOXHO NpencTaBUTh C TOYKH 3PEHUS €€
ocHOBHBIX ¢yHKIMI. Bee paznenst TPU3 MoxkHO rpy00 pa3aeinuTh Ha JBE YACTH:
> METO/IbI peIIeHUs nMpooeM u
> METO/bI Pa3BUTHS TBOPUYECKUX KA4YECTB.
CrpykrypHas cxema TPU3, cornacHo 3Toit Kinaccupukaiuu, npeacTaBieHa

Ha puc. 3

PaszsuTHe TBOPUYECCKHX
KavecTB

Penrenue npodiiem

I JaRoNLI PAIBHTHH CHCTEM l

| APH3 |
.\'l(""l). bl PASBHTHH TBOPYUCCKOTO

BOODPAKCHNA

| Benoasnsii anajins ]

Hudopmanmonubiii doonn
CHeTeMa NpHEMOB
Dipperth
Cranaapril
D ecVhCL = &
Sl Teopus passnTus TBOPYCCKOH
JHYHOCTH
JuBepcHonnLIi anaan:
CHcreMHLIH aHAIHE M CHITES
— Cucremubiii noaxog
AHanmm3 # CHHTER
norpednocTe Teopua paiBHTHA TEOPYCCKHX
DYHEUHOHAILHBI AHATHS ) KOLIEKTHBOR

CHHTC3

']'_\ HEHNOHAIABHO CTOHMOCTHLIN
ANAINI DCA

Pucynok 3 CtpykrypHas cxema TPU3
C touku 3penus npumeHenus TPU3 nnsa yHkuuu pemenus 3aaa4

yhnpouieHHas cTpykrypHas cxema TPU3 npuBenena Ha puc. 4.
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TPH3

Pelenne jama4
CranzapTHbIe 331241 Hectanaaprusie 3aaatun
Crasjaaprel gy _ Ilporparma .
Texnomornueckue e i
5 {Hudopmanuonoell
xpexTEI =
obecnievucHme I |
I prempr MeToib! N paBJieH. '1""
ncuxooriecknnH i <t
Pecypcnbi daKTopamu

Pucynok 4. Ctpykrypa TPU3 nnsa pyHkImu pemeHus 3aaad

2.2 COCTABHBIE YACTH TPHU3

BBII[CJ'II/IM OCHOBHBIC ITOHATHA, BAXKHBIC IJISI CYIICCTBOBAHUA camoit TCOpHUMN.

1.3axonwvl pazsumus mexuudecxkux cucmem (TC)

3aKOHBI pa3sBUTUA TCXHUYCCKHUX CUCTCM - HauoOoJee O6H_II/IC CTaTUCTUYCCKHC

3aKOHOMCPHOCTH MW TCHACHIHWH PA3BUTHUA TCXHUKH, BBISABJICHHBIC B PC3YJILTATC

dHaJIn3a IMMaTCHTHOI'O (1)OH,Z[8, 1 UCTOPHUHU Pa3BUTUSA TCXHUKHU.

2. Unghopmayuonnwiti pono TPU3.

Nudopmarmonnbii oH BKIFOYAET:

Cucremy CTaHAZapTOB Ha pelieHue H300peTaTeNbCKUX 3a1ad (TUTIOBBIC

pelIeHsl OIPEACIICHHOTO Ki1acca 3a/1ay);

-3aaun-aHanory;
Texuonorudyeckue 3PpHeKToI
Texuunueckue 3pPexTsi
dusnueckue 3hPexTs
Xumudeckue 3PHEeKThI
buonoruueckue 3¢ hexTs

MaremaTtuueckue 3 EKTHI :
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( gacTHOCTH, HambOojee pa3pabOTaHHBIX M3 HUX B HACTOSIIEE BpeMS —

reoMeTpuueckue 3¢ HeKTh)

J TaOnuip! UX UCIOJIB30BAHNUS;

J ITpuembl  ycTpaHeHHMs  NPOTUBOPEUUI M TaONMLBI  HUX
MIPUMEHEHUS

J [Ipuemsl paspemeHuss TEXHUYECKUX POTUBOPEUNI

J 40 OCHOBHBIX IPUEMOB U Ta0JIMIA UX IPUMEHEHUS

o 10 1ONOJHUTENBHBIX TPUEMOB

o [Tpuems! pa3zperienns pU3NIECKUX TPOTUBOPEUHIA

o [Ipremsl - aHTUITPUEMBL.

J ITpuemsl, pa30uThie Ha TPYIIIIHI.

J Crioco0bl pazperieHus pU3nYecKoro NpoTUBOPeUns

J Makpo- 1 MUKPOYpPOBHHM IIPUEMOB YCTPAHEHHUSI IPOTUBOPEUNI;

o Pecypchbl nmpupobl U TEXHUKU U CIOCOO0B UX HCIIOJIb30BAHUS.

3 . Benonvubiii ananusz

(CTpYKTypHBII BEIIECTBEHHO-TI0JIEBOM aHAIN3) TEXHUYECKUX CUCTEM.

BenonpHblil  aHamu3  (CTPYKTYpPHBIM  BEIECTBEHHO-IIOJIEBOM  aHAJIM3)
MO3BOJIAET MPEICTABUTH CTPYKTYPHYIO MOJIENb UCXOAHOW TEXHUYECKON CHUCTEMBI,
BBISIBUTH €€ CBOMCTBA, C MMOMOIUIBIO CHEIHATBHBIX MpaBU MpeoOpa3oBaTh MOJEIb
3aJa4d, TMOJYyYHUB TEM CaMbIM CTPYKTYpy pELICHHS, KOTOPOE YCTpaHSET
HEJOCTAaTKH UCXOJHOM 3a/1a4u.

BenonpHbIl aHamM3 - 3TO CHEMUAIBHBIA S3BIK  (POPMYN, C TTOMOIIBIO
KOTOPOT'O JIETKO OMHUCATh JIOO0YI0 TEXHUYECKYIO CUCTEMY B BHUJE OINpPEICICHHOU
(ctpykTypHOii) Mozenu. [locTpoeHHas TakuM 00pa3oM MOENb MPeodpasyroT Mo
CIIEHHAIBHBIM TPABWJIAM M 3aKOHOMEPHOCTSIM, MOJIydas CTPYKTYpPHOE pELICHUE

3aJa4H. KHaCCI/I(I)I/IKaHI/IH CUCTECMbI CTAaHAAPTOB Ha PCIICHUC I/I306pCTaTCJII>CKI/IX
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3a7ad U CaMHM CTaHAApThl TOCTPOEHbI HAa OCHOBE BEMOJIBHOTO aHalIu3a
TexHu4Yeckux cucrteM. Kpome Toro, oH BkJtoueH B nporpammy API3

4). Aneopumm pewenus usoopemamenvckux zaoad - APU3.

APU3 npencrasnsger coboit mporpammy (IOCIEAOBATEIBHOCTh JEHCTBUIN)
IO BBISIBJICHHUIO U Pa3pEIICHUI0 MPOTUBOPEYUM, TO €CTh pemeHuto 3agad. APN3
BKJIFOYAET: COOCTBEHHO MporpamMmy, UHPOPMaLUOHHOE obecrieueHue,
nuTawmeecs U3 wHPopManuoHHOTO (oHAa (Ha puc.2.3 MOKa3aHO CTPEIKOH),
Y METOJIbl  YIIpPaBJEHUS TICUXOJOTUYECKUMH (PaKkTOpamMH, KOTOpPbIE BXOJIAT
COCTABHOM YaCThIO B METO/IBI Pa3BUTHUSI TBOPUECKOTO BooOpakenus. Kpome Toro, B
APU3 mpexycMOTpeHbl YacTu, peIHAa3HAYCHHBIC Ui BBIOOpa 3a7a4d U OIECHKH

MOJIYYEHHOTO  PEILCHHUS. [Mocnenusis MoaupUKaLUS, pa3zpaboTaHHas

I'.AnpTmrynnepom - AP13-85-B.

5) Memoo evisisnenuss u nNpOSHOZUPOBAHUS ABAPULIHLIX CUMYAYUL U
HedcenameslbHblX SA6/IeHU.

MeTtoa BBISIBIICHUMS W NPOTHO3UPOBAHUS aBAPUMHBIX CUTyallukd W
HEKeNaTeNbHbIX ABIeHUN pa3padboran 3notunbiM b. JI. u 3ycman A. B. u Ha3Ban
,JAUBEPCUOHHBIM moaXonoM. OH OCHOBaH Ha wucHoiab3oBanuu TPU3,
(hYHKIITMOHAJILHOTO, CHUCTEMHOT0 W MOP(OJOTHYECKOr0 aHaJM30B, IUAarpaMMbl
HcrkaBbl W crnenuaibHO pa3padOTaHHBIX CIUCKOB KOHTPOJBHBIX BOMPOCOB. C
MOMOIIBI0O ITOM METOIUKH ,,M300peTaroTCsAs™ IJIsi JaHHOW CHUCTEMbl aBapUUHbBIC
CUTyalldd M HEXKeJaTelIbHbIC SBIICHUS, PACCMATPUBAETCA BEPOSITHOCTh HX
nosiiieHusi. [Ipu 3TOM MOPOBOAUTCS aHANW3 CYIIECTBYIOIIEW CUTyallud W
TCHJICHIIUU €€ HW3MEHEHUs, (POpMYIUPYIOTCS M pa3pelialoTcs MPOTUBOPEUHS,
BO3HHKAIONIME TP pemieHnn mpoOsieMbl. Kpome TOro, H3BICKUBAIOTCS U
aQHAJIM3UPYIOTCSL CIOCOOBI, MPEIOTBPAIIAIOIINE BO3HUKHOBEHHE UYPE3BBIYANHBIX
CUTYallUN Y HEXKEIIATEIbHBIX SIBIICHUM.

6.)Memoovl cucmemno2o ananusa u cuHmesd.
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MeTtoapl  CHCTEMHOTO  aHajdW3a M CHHTE3a BKIIIOYAIOT CUCTEMHBIN
MO/IXO/1, aHAJIU3 U CHHTE3 MOTPEOHOCTEH, PYHKITMOHAIBHBINA aHATIN3 U CHHTE3. JTH
MHCTPYMEHTHI MO3BOJSIOT CO34aTh CUCTEMHYIO KapTUHY MHUpPa U MPOTHO3UPOBATH
pa3BUTHE CUCTEM.

B TPU3 mupoko UCIONb3yeTCs CHCTEMHBIN MTOAX0/1, BKIFOYAIOIIUIA anmnapar
CHUCTEMHBIX MCCIICIOBAaHUM, CIENUAIU3MPOBAHHBIA Il aHalu3a W CHHTE3a
TEXHUYECKUX CUCTEM, OCHOBAHHBII HAa 3aKOHOMEPHOCTAX PA3BUTHUS TEXHUKU U JJIS
MPOTHO3UPOBAHUSI PA3BUTHUSI TEXHUYECKUX CUCTEM. Kpome TOoro, CHCTEMHBIN
MOJXO/T UCTIOIB3YETCSI AJI1 Pa3BUTUSI TBOPUECKOTO MBIIIICHUS.

7. ) DYHKYUOHATLHO-CIMOUMOCMHBIU AHATIU3.

OYHKIMOHAIBHO-CTOUMOCTHBIM ~ aHanmu3  (PCA) - MeTol  TEeXHHUKO-
SKOHOMHMYECKOTO HCCJIEAOBAHUSI CHUCTEM, HAIpPABICHHBIM Ha ONTHUMHU3AIUIO
COOTHOILICHHUSI MEXKAY HUX TOTPeOUTEIbCKUMH CBoMcTBaMHM ((PyHKIMM, ele
BOCIIPUHUMAEMbIM KaK KadyeCTBO) M 3aTpaTaMHU Ha JIOCTHIXKEHHS ITHUX CBOMCTB.
Hcnonb3yeTcst Kak METOA0JIOTUSI HEPEPHIBHOTO COBEPIIIEHCTBOBAHUS MPOYKIIHH,
YCIYT, MNPOU3BOACTBEHHBIX TEXHOJOTMH, OPraHU3aLMOHHBIX CTPYKTYp. 3aaadeit
OCA sBnsieTcs JOCTWKEHWE HAWBBICIIMX MOTPEOUTEIBCKUX CBOWCTB MPOIYKITUN
Ipd OJHOBPEMEHHOM CHIKEHUM BCE€X BHJIOB IPOM3BOACTBEHHBIX 3aTpar.
Knaccuueckniit @CA mMeeT HECKOJBbKO aHTJIOA3BIYHBIX Ha3BAHUNM-CHHOHUMOB -
Value Engineering, Function cost analysis (FCA), Value Management, Value
Analysis.

®CA, wucnonb3dyembii B TPU3, 3HauuTenbHO  OTIMYaAeTCa  OT
KJIACCUYECKOTO (DYHKITMOHAILHO-CTOUMOCTHOTO aHann3a. OH ObUT CyIIeCTBEHHO
nepejenad, Crlelrau3upoBaH M AOMOJHEH pa3paborunkamu TPU3 u ceromus
MPAKTUYECKH  TMPEACTaBIseT Cco0O0M  APYryl0  METOJOJIOTHIO,  KOTopas

paccMaTpuBacTCA 110 TEM K€ NUMCHEM.

JUist pa3BUTHS TBOPUYECKHMX KadyecTB JMYHOCTU M KoJuiektuBa B TPU3

HCIIOJIB3YIOTCA
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. I METOABl  PA3BUTHSI  TBOPYECKOTO  BOOOPaKCHUS, TEOPHS

Pa3BUTHS  TBOPYECKOW  JIMYHOCTH Ml TEOPHSI  PA3BUTHS  TBOPUYECKHUX

KOJIJIEKTHBOB.

8.) Memoowi pazeumus meopuecko2o 6000padiceHusl.

Metoapl pa3BUTHS TBOPYECKOTO BOOOPAKEHHUS MO3BOJITIOT YMEHBIITUTh
MICUXOJOTUYECKYIO MHEPIIUIO MPU PEIIeHUH TBOpueckux 3aaad. CymiecTByomnias B
TPU3  cuctema  pa3BUTHS  TBOPYECKOTO  BOoOOpakeHWs:  pa3paboTaHa
[ AnpTmrynnepom u II.AMHy37eM, W mpeAcTaBisieT co00i Habop MpHEMOB
(haHTa3UpOBAHMS U CTICLIMAIBHBIX METO/IOB.

9.)Teopus pazeumus meopueckou TUYHOCHIU.

Teopus pa3BUTHSI TBOPYECKOW JUYHOCTH BKJIIOYAET KadyecTBa TBOPUECKOM
JUYHOCTH, OCHOBHBIC KOHIICTIIIMM €€ Pa3BUTHSA, KU3HEHHAS] CTPATETHsl Pa3BUTHS
tBOopueckoit smunoct (QKCTJI-3), nemoBas urpa: «BHEIIHHE OOCTOATEIHCTBA
TBOpYECKasi JIMYHOCTBbY», UJcalbHas TBOpYECKas cTparerus (KOHUEMUUs
«MaKCUMAaJbHOIO JIBHXKEHUSI BBEPX»), 3agauyHuk no kypcy TPTJI, cBoanas
kaptoteka Kk JKCTJI-3. ABTopsl Teopuu pa3Butus TBopueckon uunoctu (TPTII) -
I'.C. AnpTinymiep u 1.M. BepTkun.

10).Teopus pazsumus meopyeckux KoJ1eKmugos.

Teopus pa3BUTUS TBOPUECKUX KOJIJIEKTUBOB pa3padboTaHa b. 310TuHbIM, A.
3ycmanoMm u JI. Kammanom. OHE BBISSBUIIHM STaIlbl M IIUKJIBI PA3BUTHS TBOPUYECKHUX
KOJUICKTUBOB, 3aKOHOMEPHOCTH UX pa3BUTHSA, MEXaHU3MBl TOPMOXEHUS U
Pa3BUTHS KOJUIEKTHBOB, MPUHIMIBI TPEIOTBPAIICHUS 3aCTOMHBIX SIBIICHUW B

KOJIJICKTUBC.

2.3 Illpumepsl u300peTaTeIbCKUX 3124

Cpemn  unctpymentoB TPU3 ectp  «CranmapThl Ha  pEIICHUE
M300peTaTeNbCKUX 3ajlau», WM, COKpameéHHO - «Cranmaptel». CaMO Ha3BaHHE
BBI3BIBAET BOMPOC: HEYXKEIU B U300pETaTENbCKON JEATEIbHOCTH MOTYT OBITh CBOU

ctanaapthl? OKa3bIBA€TCS, MOTYT.

“+o



Bor, Hanpumep, Tpu 3anaum:

3aoaua 1
Ha 3aBojsie ecth TpyOa, O KOTOpPOH MEepeMemalTcs CTaabHbIe MapuKu. B
MecTe u3rnba TpyObl OHM CHUIBHO €€ UCTHparoT. lIpuxoawmTcss 4acTto 3aMEHSTh

n3rud TpyOsl, yTO HEY100HO. Kak ObITh?

3aoaua 2

Ha TtemnoBbIX »3JEKTPOCTAHLMSIX MPUMEHSIOT TaK Ha3bIBAEMbIE 3010
yJIoBUTEIM. B HMX CMelmaHHBIA C BOJIOM TOTOK Tra3oB MPOXOIUT C OOJBIION
CKOPOCTBIO TIO cTanbHOM TpyOe. Ilpu sTom Tpyba moaBepraercsi aOpa3uBHOMY

M3HOCY M3-3a COJIepKalInuXcs B razax TBEPbIX yacTull. Kak ObITh?
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3aoaua 3
Ha ropHopoObiBatoiieM nOpeAnpuUsITAH pyAa OBICTPO HUCTUPAET CTCHKH

oynkepa. Kak Ob1TH?

dopMaTbHO 3TH TPU 3a7a4l OTHOCSTCS K Pa3HbIM cdepam MPOU3BOJICTBA, U
KaKJas M3 HUX UMeeT crnenuduky. ITo AEHCTBUTEIBHO TaK, OJHAKO C TOYKHU
sperust TPU3 Bce tpu 3amaum nogobusl - B TPU3 oHu pemarorcs cmandapmom
Ha ycmpaneHue «8PEeOHOI» C6A3U.

Mb1 MoxeM H300pa3uTh MpEAJIaraeMyr0 CTaHAAPTOM MOJENb PEIICHHUS

CJIeIYIONTUM 00pazoM:
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B,—~<B,— BI?‘ B,
B[LZ]

3nece B1 — Tpy6a (O6ynkep), a B2— T10, uro mo Heil aBmxercsa. Ob6a
9JIEMEHTAa B paMKax A3TOW MOJENHU YCIOBHO O0O3HAUaIOTCA KaK «@euyecmea).
Mexny HUMH IPOUCXOIAT B3aumozecTusl. [Ipsimast muHus 0003HaYaeT MOIEe3HOE
B3auMoelcTBUE. BomHUCTas JIMHUSA TOKA3bIBAET, YTO MEXAY ABYMS BELICCTBAMU
€CThb «BPEAHOE» B3aUMOJEUCTBUE, KOTOPOE HYKHO YyCTpaHuTb. CTaHmapTsl
MOJICKa3bIBAIOT, yTO MexAy B1 u B2 HyXKHO BBECTH BELIECTBO, KOTOPOE SIBISAETCS
MoU(pUKaLMENH OTHOTO U3 KOHQIMKTYIOIUX BEILECTB WA UX COUETaHUEM.

[TonoOubie Tpaduueckre cxeMbl YAOOHBI U HArJISIHOTO MPEACTABICHUS
Mojzenu peweHus 3amaun. B TPU3  cymectByror onpenenéHHble IpaBHiia
COCTaBJICHUS] TaKuUX CX€M M MX I[peoO0pa3oBaHMs B IPOLECCE PEIICHHUS.
@aKTUYECKHA ITO MHCTPYMEHT HAIVIIAHOTO MOJEIMPOBAHUS 3a4a4M U €€ pelIeHNs],

OH ITIOJIYYMJI Ha3BaHUC «Benonwvnwtit ananusz.
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TEMA 3 Texunueckasi cucremMa u ee GQyHKIUM

3.1 Texunueckas cucrema. OnpenesieHusl.

Ymo makoe mexHuxka? — COBOKYITHOCTh OOBEKTOB MPHUPOJHOTO W
MCKYCCTBEHHOI'O MPOUCXOXKIAEHUS, MOBBIMAIOMAS 3PHEKTUBHOCTH ACSTEIBHOCTU
Yesl0BeKa CBepX BO3MOKHOCTEH, MPUCYLTNX eMy Ouosiorndecku. M3naBHa yenoBek
MCII0JIb30BaJ MPUPOHBIE OOBEKTHI B CBOMX IieisiX. [1aakoit MOKHO cOUTH oA €
JiepeBa, IMEepPEeBEPHYTh KaMEHb.- MCIOJb30BaTh B KAYECTBE OPYXKHUS — APOTHK.
BricTymnas B KauecTBe MHCTPYMEHTA JOCTHKEHUS LENH, PUPOAHBIN O0OBEKT yiKe
MOKET CUYUTATHCS TEXHUYECKUM OOBEKTOM.

Ymo nonumarom nod mepmunom « Texnuueckan Cucmemar?

Texnuueckans Cucmema (TC) — 5TO HEKOTOpas COBOKYITHOCTB
B3aMMOCBSI3aHHBIX DJIEMEHTOB, OOJajaroliasi CBONCTBAMHU, HE CBOSIIUMUCS K
CBOMCTBaM OTAENbHBIX 3JieMeHTOB. [log Texnuyeckoi cuctemoit (TC) moHumaror
TaKyl0 COBOKYIHOCTb 3JIEMEHTOB, KOTOpasi MO3BOJSIET €l BBINOIHATH HEKOTOPYIO
MOJIE3HYIO (PYHKIIUIO.

Taxk, cuctema camoser 00JiaJaeT CBOMCTBOM JI€TaTh, KOTOPHIM HH OJUH U3
€€ PJIIEMEHTOB B OTIEIbHOCTH He obOnagaeT. TC — moHsATHE YCIOBHOE, 3aBUCSIIEE
OT TOTO, UHTEPECYET JIM HAC JaHHOE CHCTEMHOE CBOMCTBO Wi HeT. Hampumep,
OCKOJIKM TOTEpIIEBIIEr0 KaTtacTpody camojieTa yKe He SBIAIOTCS CHUCTEMOM,
CIIOCOOHOI JleTaTh, HO SIBJISIIOTCA CHUCTEMOM JJii KOMMCCHH, paccieayrolen
MPUYHHBI ABUAKATACTPO(HI.

Dynkyus 6 mexnHuke — ONPEJCICHHBIA MPOIECC WIH JIEUCTBUE, KOTOPOE B
COCTOSTHUM BBITTOJHUTE AanHas TC.

I'nasnasn nonesnan pynxyus (I'®) — Gyskiys, paayd BHIMOIHEHUS KOTOPOU

cozmana TC.

[Tonmnass dopmynupoBka ['® Bkmtowaer gaBe uactu. llepBas uacthb
[OKa3bIBa€T TIJIABHYIO 1I€Jb, Pajd KOTOPOW CO3/1aHa M OOBIYHO HCIIOJIb3YETCS
notpedurenem nanHas TC, - ee npenHazHaueHne. OHa oTBevaeT Ha Borpoc «HUto

Jenaer cucreMa’» ¢  [O3MIMM  roTpedurens. Bropas wyacTe mOKa3bIBaeT
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KOHKpeTHbIH croco0 nerictBust ganHod TC —T10 TexHmdeckas ¢ynkius. OHa

OTBCYACT Ha BOIIPOC «Kak cucrema sto nenaeT?»

[Tonnast dopmynupoBka '@ oObeaUHSET NpeAHA3HAYEHUE U TEXHUUYECKYIO

GyHKIHIO.

I'®D= IIpeonaznauenue + Texnuueckasn pynkyus

PaccMoTpuM Heckosbko mpumepoB ¢popmynupoBanus ['D.

TC IIpeqnaznavyenue Texnunueckast IMonnasn
Gynkums ¢dopmyauposka
ro
CmupanvHas Y nansier rpsisb ¢ Bpamraer Tkanb B | Y ganseT rpssb C
MawuHa TKaH! MOIOIIEM PACTBOPE | TKAHU ITYTEM €€
bapabannozo BpalllCHUS B
muna MOIOILIEM PACTBOPE
Jlamna OcBemaeTr TeMHbIE N3myyaer cBeT OcBemaeTr TeMHbIE
HaKanueanusi | IOBEPXHOCTHU HaKaJEHHON IIOBEPXHOCTH
HUTBIO IIyTE€M U3JIYYCHHUS
CBETAa HAKAJICHHOU
HUTBIO
@nomacmep OcrasnsieT cnen Ha HocraBisaer OcraBnsieT cnen Ha
TBEPAOU MOBEPXHOCTH | KpacsIlee TBEPAOUN
BEIIIECTBO K MMOBEPXHOCTHU

ITOBCPXHOCTHU 110

KalTnJIpam

IMIyTEM JOCTABKH
Kpacs1icro
BCIIIECTBA K
IMOBCPXHOCTH 110

Kanujusipam
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3.1.1 lononnureabHas ¢pynkuus. JlarenTnas pyHkuus

Chopmymupyem '@ MomoTka: MOJOTOK wu3MEHseT (opMmy, CBOWCTBA,
II0JIO’KEHUE B IIPOCTPAHCTBE OOBEKTOB IyTEM HAHECEHUS 10 HUM ynapoB. OnHaKko
MOJIOTOK MOKET UMETh U TONOJTHUTENbHbIE (DYHKIINU.

Jononnumensnas Qynxkyusa- 3mo yynKyus, 6binoaiHeHue KOmopou
npuoaem HOG0e NOMPEOUMENbCKOE KAUECH 80 00bEKmYy

Hampumep, cronsspHOMYy MOJOTKY MOXHO J00aBHUTH Psii TOMOJHUTEIBHBIX
(GyHKIUI: «BBIIMpPAHME TBO3JAEH» C IOMOIIBIO CHELHMAIBHOIO YCTPOMCTBA.
XpaHeHue TBO3leH, Onarogapsi €MKOCTH B pyuyke. Takue IONOJHUTENbHbIC
(GbyHKIIUY 1eTaeT MOJIOTOK 0oJiee COBEpLICHHBIM U YA00HBIM. HekoTopsie cuctemsl
MOTYT UMETh OTPOMHOE YHMCJIO TONOJHUTENbHBIX (QYHKIUI.

Takum oOpa3zoM, B TEpBOM NPUOTIKEHUH, TEXHHUUYECKYIO CHCTEMY
COCTaBJSIOT  JBa  B3aUMOJICHCTBYIOIIMX  9JIEMEHTa U IOJACHCTEMA,

oOecreunBaroIas ux B3auMOJICHCTBHE.

JlaTtenTHas pyHKUUA

(Jlamenmmuouii /nam/ — cKpvimolil, HeBUOUMbBLU, MALHBLIL)

TexHudueckass cUcTeMa JaJeKO HE BCErJa NMPUMEHSETCS 10 Ha3HAYCHUIO.
Hampumep- MOJIOTKOM MOXKHO TOANEPETh JIBEPb, W HU3MEPUTH paccTosHue. B
TOM ciydae MOJIOTOK He BbimoyHsgeT ['D, a wWcmonp3yeTcss A JAOCTHIKEHUS
JIPYTUX, CATYallHOHHO BO3HUKIIKX IIeJICH. DTO BO3MOXHO MoTomy, uto TC umeror
BO3MOJKHOCTh BBHITIOJIHATh HE TPUCYIIUE UM MO ompenencHuto Qynkiuu. Takue
(GyHKIIMH HAa3BIBAIOTCS J1ameHmHbIMU, ( CKPBITHIMU, HE SIBHBIMU).

o Cmyn MOJCHO UCNONIL308AMb He MOJILKO OJisl CUOCHUS, HO U KAK
B03BLILUCHHOCMb, — NO3BOJAIOWYI0  00CMAMb  BbICOKO  PACHIONCEHHDI
npeomem.

o Knuea — ne monvko Ons umenusi, HO u 051 CYWKU JUCTbES

eepoapus
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o Ilapyc mooicHo ucnonv3osams He MONLKO KAK Cpeocmeo 07
Cco30anusi ms2u, HO U 01 nepedadu ungopmayuu( opesHecpeyeckuilt Mug@ o
yape Deee, KOmopwvllli no ysemy napyca Ha eosspawarowemcs ¢ Kpuma
Kopablie xomen 3apanee Y3HAmMb 0 MoM, cmoe au e2o cvii Teszeil nobedums

Munomasepa)

WNuorna pemieHne wu300peTaTeNbCcKUX 3a7ad CBOJUTCS K HaXOXKIECHUIO
HeoObryHOTO MpuMenenus TC.

Bce paccmorpennble QyHKnum (T7aBHAs, JOTOJHUTENbHAS, JIATEHTHAs)
UMEIOT 00Iee — OHU OTpaaroT BO3MOXKHOCTH TC yIOBIETBOPSTH 3ampOCHI
MOTpEOUTENS.

3.1.2 OcHOBHAaA U BcoMoOrarejbHast (PyHKIHUU

CBou (yHKIMHM MMEIOT W OTACNIbHBIC YacTH (DJIEMEHTHI) CHUCTeMbl. Ecnm
byakimun otaenbHbIXx 4dacted TC HEMOCPENCTBEHHO IMOMOTAIOT OCYIIECTBIISITH
IVIaBHYIO (YHKIHIO , TO WX Ha3bIBAalOT OCHOBHBIMH . (OCHOBHBIC (YHKIIHH
BBITIOJTHSIFOTCSI B OTHOIIIEHUHU TOTO K€ 00BEKTA, UTO M (PYHKITUU CUCTEMBI.

Ocnognbie @yHryuu, ocywecmensemvle noocucmemamu
CMUPATLHOU MAWUHBL: Nepesopayusanue bevs, cmadusanue Oevsl.

Ecim  ¢yskmun  moacucreM TC mnpeaHa3sHadeHbl ISl OOCTY)KUBaHUS
(oOpabotkm) npyrux moacucteM TC , TOo Takue (QYHKIUUA Ha3bIBAIOTCS
BCITOMOTATEIIbHBIMU

BcnomoeamenvHvle (pukyuu cmupanbHOU Mawunsl: nepemeujenue
bapabana cmupanvbHoOU MawuHsl (Anekmpoosuzamenem), uxcayuio 1oKa
3auenKou 80 8pems pabomol.

3.2 DBOIIOIMSA TEXHUYECKON CHCTEMBbI

TexHu4yeckue CHCTEMBI BO BPEMEHHU 3BONIOIMOHUPYIOT. boiee moapoOHO
ATOT BOIPOC PACCMOTPHUM TIO3KE, a MOKA MOKAKEM OJTHY BOXKHYIO JIMHUIO Pa3BUTHS

: OT IPOCTEHUTIIETO TEXHUUECKOT0 00BheKTa 10 ToHOH (pa3Butoit) TC.
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[TpocTeiimmii TeXHUUECKU OOBEKT MpencTaBsieT coO0oil pabouuii opras:
TO, YTO HEMOCPEACTBEHHO JEWCTBYeT Ha mpeamer oOpabotku. Hampumep,
NEPBOOBITHBIM MOJIOTOK-KaMEHb, CKPEOOK- paKylliKa, [TajKa- pplyar.

VY mpocreiiiiero o0beKTa HET ABHUraTelss, HET TPAHCMHUCCHH, HET OPraHOB
ynpaBieHus. TpaHcMuccueinl sBIsSETCS — pyKa 4YellOBEKa, JBUraTelleM — €ro
MBILIIBI, OpraH ympasjeHuss — TO ke uyenoBeKk. Co BpeMeHeM pabouuil oprax
JIOTIOJIHAETCS TPAHCMUCCUEH , HAPUMEp, Y MOJIOTKA MOSBISETCS pydka. Takum
MOJIOTKOM yJI0OHE€ MOJIb30BaThCsl, €ro yAap ropaszio cuiabHee.. Clenyromuii tamn
pazButus — mnosiBieHue y TC pgBurarens (CHayana MBIIIIBI TPUPYUYEHHOTO
KMBOTHOI'O, CBSI3aHHEE HaAIpuMep, C IUIyTOM WIM TEJIEeron NpOoCTEeUlIen
TpaHcMmuccuell) U HakoHel, cuctema [ONOJHSETCS OpraHaMy yIpaBJIeHUS,
MO3BOJIAIOIIMMU M3MEHSTh €€ CBOMCTBA B 3aBUCMMOCTH OT peXuMma paboThl WU
CBOMCTB 00pabaThIBa€MOro 00ObEKTa.

Pabouuii opras, TpaHCMHCCHSI, ABUTATEIb U OPraH yNPaBICHUS- OCHOBHBIE
¢byukuonansueie 6ok TC. TexHuueckasi cucTeMa, MMEOIas BCE OCHOBHBIC
(yHKIIMOHATIBHBIE OJIOKH , HA3bIBACTCS MOJIHOU (Pa3BUTON ).

B pesynbrare BemmonHenus TC rinaBHOW MOnE€3HOW (YHKIMH TOSIBISETCS
npoaykr. Wuaue roBops, TC - COBOKYHNHOCTb 3JEMEHTOB, O0ECIIEUMBAIOLINX

nosiineHue npoaykra. Moaens TC npusenena Ha puc. 3.1

I
I Cuctema I |
ly I | ynpaBnenus l ! |
|! I ! |
1 I
[ = ; 1 I : |
|| BBUra- L [Toancmuccus | MIHCTPY- O6bekT | |
i | Tenb | MeHT [
i | ! I
¥ [ I |
|ié I TexHu4eckas Cucrema HsmereHue | |
i o e e e - - - e e e e T e ot e s " i e 1
| T mmm————— [ N 7 |
i iIMcTOYHMK] |
|

: '; AHepruu i‘_l HapCucrema

Pucynok 3.1. Mopenb TEXHUYECKON CUCTEMBI
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Beengem xnmaccudukanuio 3Tux 2yeMeHTOB. [Ipy BBITOTHEHWH TJIaBHOMN
MOJIE3HOW (PYHKIIMU B PE3yIbTATE B3aMMOICUCTBUS 3arO0TOBKU (00BEKTA) C IPYyTrUM
00BEKTOM MPOUCXOAUT MPEBPALIEHUE 3arOTOBKU B MIPOIYKT.

[Tpu BeimonHenun nonesnou pyukuuu TC coeepuiaem padbomy.

DTO 03HAYAET, YTO UMEET MECTO MOTPEOJICHUE SHEPTHH.

B cootBeTcTBUU C XapakTepoMm MpeoOpa3oBaHUsI SHEPTUH, JOTOBOPUMCS O

CJIeyIOIIEeN JOMOJIHUTENbHON KIacCU(PHUKAIIUN YaCTEH TEXHUUYECKON CUCTEMBI:

Uncmpymenmom  (paboumMm  opraHoM)  HaspiBaercs  dactb  1C,
HEMOCPEACTBEHHO JCUCTBYIOMIAsl HA OOBEKT.

Nucrpyment (Puc.3.1) mnepenmaer nsHeprur0 oOBEKTYy U oOecreduBaeT
BBITIOJTHEHHE TPeOyeMOoii MOJIe3HON (YHKITHH.

(*)Hanpumep: pesicywas kpomka HOXKA IS BETKH, CHMIOJEWHUUA IS
KHUTH, menivili 6030yx (He Tieub!) 11 oOutatens jJoma -  SBISIOTCS
WHCTPYMEHTAMH.

Hcmounuk snepeuu— snemeHT TC, U3 KOTOPOrO CUCTEMA YEPIAET SHEPTHUIO
JUTSI IPOU3BOJICTBA PAOOTHI.

Jeueamensy — snement TC, rae NMpoOUCXOIUT KOHEUYHOE MpeoOpa3zoBaHue
SHEPTUU B BUJI, UCIIOJIb3YEMbIi HHCTPYMEHTOM.

(*) Hanpumep, TpOAYKTOM SIBJISIETCS aBTOMOOWIIb, JBUTAIOIIMKACS C
onpenereHHbIM yckopeHueM. llpu nABMKEHHMM aBTOMOOWIIA C BKJIHOYEHHBIM
JIBUTATEJIEM B HEM MPOUCXOJUT MpeoOpa3oBaHNEe BHYTPEHHEW YHEPTUU TOILIMBA B
MEXaHWYECKYI0 HDHEPTHIO BpamieHus Bama. [Ipu ABMKEHUW Ke TOI TOpy C
BBIKJIIOUEHHOM mepenayeil, JBUrareIeM aBTOMOOWISL SIBUTCS COBOKYITHOCTH €ro
MacChl, TPaBUTAIIMU U yTiia HAKJIOHA CITyCKa.

Tpancmuccus — s3nemeHT TC, KOTOPBIA MEPENAECT FHEPTUIO OT ABUTATENS K
UHCTPYMEHTY.

Opean (cucmema) ynpasnenus — snemeHT TC, KOTOpBI oOecrieunBacT

COBMCCTHYIO pa60Ty 4acTed TEXHUYECKOM CHCTEMBI AJIA TIOSABJICHHA IIPOJAYKTaA.
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T.e. opran ynpaBiieHUSI pETYJIUPYET MOTOK 3Hepruu Kk yactsaMm TC u coriacyeT ux
paboTy BO BPEMEHHU U MPOCTPAHCTBE.

Onemenm TC - OTHOCUTENBHO 1I€JIasi €€ 4acThb, 00Jiajaroiias HEKOTOPhIMU
CBOMCTBaMH, HE UCYE3AIOIIUMH MIPU OT/ICTICHUU OT CUCTEMEI.

Obvexm - oOpabaTeiBaeMblii  mpeamer. Hampumep, paccmarpuBas
M3TOTOBJIEHUE HEKOTOPOM AeTalid, 0OBEKTOM MOXXHO CUUTaTh 00padaThIBaEMYyIO
pesnoM 0oJIBaHKY, a MPU U3yUEHUU BUOpanuu pesia - peserl (Ho He "BuOparuio").
OOBEKT - TO, YTO Mbl UMEEM HCXOJIHO, 3ar0TOBKA. JTO TO, YTO MbI JOJKHBI KAKUM-
TO o00pa3oMm 00paboTarh, YIy4lIUTh, W3MEHWUTb, WHBIMHA CJIOBAMH, MPHUAATH
HEKOTOPOE CBOMCTBO, KOTOPOTrO paHee He ObLI0. Pe3ynmpraToM Takoil 00paboTKu
OyJeT NosIBICHUE MPOAYKTA.

Ilpooykm (uzdenue) - OOBEKT C OMPENEICHHBIM CBOWCTBOM, CITY)KHT
o0bekToM nerictBusg TC B mpoliecce mpeBpalleHus 3aroTOBKU B U3/IEHE.

Takum o0OpazoM: «obvexm, npooyKm u MexHU4eckas cucmema» SiBISIOTCS

kioueBbiMu  onipeneneHusmu B TPU3. Cozoanue TC npoucxooum 6 npoyecce
uUz06pemamenbCKoll 0essmeibHOCHU.

CoOTBEeTCTBHE MEXKIAYy MPOAYKTOM, (DYHKIMEH W TEXHUYECKOW CHUCTEMOW —
ATO MPUHLHUI eduHcmeenHocmuy. OYHKIUS TEXHUYECKON CHCTEMbl 3aKII0YAeTCs B
npuaaHuu 00BEKTY TpeOyeMOoro CBOMCTBa (€IUHCTBEHHOIO JJI aHalIW3a JTaHHOU
cutyanuu). Ecom MBI paccMarpuBaeMm JIpyroe CBONCTBO, HEOOXOIWMO CTPOUTH
IPYTYI0 TEXHUYECKYI0 cuUcTeMy. Takum o0pa3oMm, MOCTYJIUPYETCs CIEAYIOIee
YTBEPKICHHUE:

«/lannaa mexuuueckas cucmema umeem MOAbLKO O0OUH NPOOYKHL WU
obecneuusaem moabKo 00HO CEOUCHEO NPOOYKMA, UIU UMeEEem MOJIbKO O0OHY
Gdyukyuron.

OO6parHoe npeanonaratoT HeBepHbIM. OJIMH U TOT K€ NPOAYKT MOXKET ObITh

pc€ain30BaH Pa3HbIMHU CUCTCMAaMMU.
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3.2.1 IloacucreMbl M HAACUCTEMBI

Kak mpaBmiio, TC paccMarpuBaroTcsi He aOCTPAaKTHO, @ B KOHTEKCTE KaKOW
6o 3amaun. Hampumep, HEOOXOAMMO YAENMICBUTh aBTOMOOMJIBHOE KOJECO, HE
yXyJIias ero moTpeOuTenbckux kadecTB. Koseco aBromoOmis, kak u sodas TC
UMEeT 4YacTh. MOJXKHO BBIJICIIMTh 3TH YaCTH W IPEACTaBUTh KOJECO B BHJIC

CTPYKTypHO# cxembl ( puc.3.2).

KONECO
NIETKOBOI0 aBTOMODNNS, DECKaMEPHOE, AHaroHanbHOM
CTPOHIA KapKaca, NIeTHee, ANA 3KCyaTaui No acansry

1

[ l |
3
MOKPHLLKA ‘ ‘ .- | VicK

| I [ |

Dpexep
3aKpanHa)

DOoxoBuHa fierosan opomKa Kapkac ‘ ( obop CTYMM4HAR YaCTb

— 1 —1 — —

HECKOIIBHO BEHIIIF-
—  NpOTEKTOp Cnoes —  3aKpankbl 1  UHOHHGE
PEIMHBI QTBEPCTHA

nocajotHoe
KOMbUO —
«opt»

[PYHTO3aLENb HEWIOHOBLIN I . 0TBEPCTHA

NPOBONONHOE 1
¥opp JANA Kpennesis

KOMbLO

PEIHHO- KOneleskie KpyTOBLE
. KaHans! AN - M
HanonHeHHL 016013 BOfb —  BHCTYTB — _peﬁpg
LLHYp «XaMbl= MeCTROCTH

TEXHONOM-
— YeCKan
BranHa

pecopminpy-
L_| euman yacts —

Ipothnb=

KOHTPONEHRE
| METHH H3HOCE

Pucynok 3.2 CtpykTypHas cxema KoJjieca
[Ipu 5TOM He 3a0yzieM, YTO YaCTH KoJieca TOKE MOTYT pacCMaTPUBAThCS Kak
TEXHUYECKUE CUCTEMbI M JeTaau3alis MOXKET MPOJA0JKATHCS HACTOJIBKO TIIyOOKO,
HACKOJILKO ATO HEOOXOMMO JIJISl PEIICHUS 3a/1a4u.
Cmpykmypnasa cxema — M0 cxemd, NOKA3bIGAIOWIAS CEA3U MEHCOY
noocucmemamu TC
JIroObie wactu (3memenTsl) TC B TPU3 HaspiBaroTcs moacucremamu. Jlis

4YCTO0 HYKHO BbLIACIEATH IMOJACUCTEMBI U ACJIATh CTPYKTYPHYIO CX€MY? I[CJIO B TOM,
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yTo Bce cBoictBa TC ompenenstoTcs €€ MOoJACHUCTeMaMHd U B3auMMOJECHCTBHUEM
Mexay HuMU. CTpyKTypHas cXeMa I[03BOJISIET TINATEIBHO pa3o0paThCi B
ycTtporictBe u  cBoWicTBamu TC, HaWTHM  HEHUCIOJIb30BAHHBIE  PE3EPBBI
COBEpIIEHCTBOBaHUsA, pecypchl pa3sutus TC.

Haocucmema — uacmo TC, umerowana 3nauenue 0nsa peuieHus 3aoauu.
Inemenm — noocucmema TC, ycnosno cuumarwwiasacsa HeoeauUMOll 8 PAMKAX
KOHKpemHoil 3a0a4u.

Haocucmema

B T0 xe Bpems kaxaas TC siBisieTcst 4acThio KaKol TO OOJIBIION CHCTEMBI.
Ota Oosplliasi cCHCTEMa, B KOTOPYIO BXOAWT paccMmarpuBaemass TC B KauecTBe
nogcuctemsl, B TP3 Ha3bpIiBaeTCS HAJCHCTEMOM.

Ilpumep: KyxoHHas miuTa — NOACUCTEMA KyXHHM, a caMa KyXHA —
nojcucteMa kBapTuphbl. KyxHs — HajgcucteMa aiist iuthl. KBaptupa — Hajgcucrema
JUIS1 KyXHH.

Jst xaxaoir TC MOXHO HAWTH MHOTO HajACUCTEM. BEIOOp HaacucTem
3aBUCHUT OT 3aJla4d, B paMKaxX KOTOPOM paccMmaTpuBaeTrcs cuctema. Eciu pemaercs
3a7a4a O MPOJIAKE KyXOHHBIX IUIMT, TO B KAYECTBE OJHOW U3 HAJCUCTEM JIOTUYHO
paccMaTpuBaTh TOPrOBBIN 3aJ71 Mara3MHa, B KOTOPOM MX MPOJIALOT.

A d4ro cienyeT BbIOpaTh B Kaue€CTBE HAJICUCTEMBI IS PACCMOTPEHHOIO
npuMepa aBTOMOOMIIBHOTO KOJieca, B KOHTEKCTE €ro yAeleBIeHHsI? DTO CUCTeMa
MPOU3BOJACTBA KOJEC W COCTABIAIOIIMX MartepuanoB. Ecimu paccmarpuBaTh HE
TOJIBKO YAEUIECBICHUE NPOU3BOACTBA KOJIECA, 4 CHUKEHHE €ro CTOMMOCTH JJIs
MOTpeOnTENsA, TO B KAUeCTBE HAJCUCTEM TaK K€ CIEAyeT pacCMaTPUBATh M CKIIAIbI
JUISL XpaHEHUS KOJIEC, CUCTEMY MEePEeBO3KH M PHIHOK X COBITa, CHCTEMbl PEMOHTA U
YTUJIA3ALUY.

Haocucmema — cucmema, ¢ komopyto paccmampueaemas TC eéxooum

KakK uacmo.
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3.3 3akoHbl pa3BuTHA TexHHYeckux cucrem mno [I.C.

AJbTINYJLIEPY

B cepeaune 1970-x rogos I'. C. AnpTirymiep pa3padoTan cucteMy 3aKOHOB,
KOTOpasi Oblia omucaHa B ABYX paboTax «JIMHMM >XKU3HM» TEXHUYECKUX CHCTEM
1 «O 3aKOHAaX pa3BUTUSA TEXHUYECKHX CHUCTeM». B panpHelinieM OHU ObuiH
onmy0iMKoBaHa B KHUTEe «TBOpYECTBO Kak TOYHAsl Hayka» U cOopHuUke «/lep3kue
(bopMyIIBI TBOPUECTBAY.

3aKkoHBl OBUIM Pa3OUTHI HA TPU TPYIIBL «CTATHKA», KKHHEMATHKA» U
«auHAMuKay. [IpuBeneM 3TH 3aKOHBI:

Cmamuka

1. 3aKOH IOJHOTHI YaCTEH CHCTEMEL.

HeoOxoauMmbiM YCIIOBHEM MPUHITUTHATHHON ’KH3HECIIOCOOHOCTH
TEXHUYCCKON CHCTEMBI SBISICTCS HAJIMYUE W MUHUMAaJbHas pabOTOCIIOCOOHOCTH
OCHOBHBIX YaCTE€H CUCTEMBI.

Kaxmass TexHWYecKas CHCTeMa JOJDKHA BKIIOYATh YETHIPE OCHOBHBIC
YaCcTH: IBUTATEIb, TPAHCMUCCHIO, PaOOYHil OPTaH U OPTaH yIpaBIICHHUS.

Cneocmeue uz 3axona 1.

UtoObl cucTema Oblia yIpaBiisieMol, HEOOXOAUMO, YTOOBI XOTS ObI OJHA €€
4yacTh ObLIa YIIpaBIsIeMOH.

2. 3aKoH «IHEPreTUYCCKOM MTPOBOJIUMOCTHY CUCTEMBEI.

HeobxoaumbiM yCJIOBUEM MPUHLIUANHATBHOU KU3HECTIOCOOHOCTH
TEXHUYECKOM CHCTEMBI SBJSIETCS CKBO3HOW MPOXOJ SHEPTrUM IO BCEM 4YaCTIM
CUCTEMBL.

Creocmsue uz 3akona 2.

UTtoOBl 4YacTh TEXHMYECKOW CHCTEMBI ObLIAa YIpaBiIsieMOl, HE0OXOIUMO
00€eCreynTh SHEPreTUYECKYI0 MPOBOJUMOCTh MEXAY STOM YacThl0 W OpraHaMu
YIIPaBJICHUS.

3. 3aK0H coraacoBaHMs PUTMHUKH YaCTEW CUCTEMEI.
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Heob6xomumbim YCIIOBHEM MPUHIUITHATBHOU YKU3HECTIOCOOHOCTH
TEXHUYECKON CHCTEMBI SIBJISIETCS COTJIACOBAHHME PUTMHUKH (Y9aCTOTHI KOJICOAHMIA,
NEPUOJUYHOCTH ) BCEX YacCTe CUCTEMbI

Kunemamuka

4. 3aK0H yBEIMYEHUS CTEIIEHU UAECATbHOCTH CUCTEMBI.

Pa3zBuTne Bcex cuCTEM WAET B HANPABICHUM YBEJIWYEHUS CTEICHU
WJICATbHOCTH.

5. 3aKOH HEPABHOMEPHOCTH Pa3BUTHUS YACTEU CUCTEMBI.

Pa3Butne yacreil cuctembl UIET HEPABHOMEPHO; YEM CJI0KHEE CUCTEMA, TEM
HEPABHOMEPHEE PA3BUTHUE €€ YACTEM.

6. 3aKoH mepexojia CUCTEMBI B HAJICUCTEMY.

HcuepnaB BO3MOXHOCTH DPa3BUTHUS, CUCTEMa BKIIFOYACTCS B HAJICUCTEMY
B KQUECTBE OJHOM W3 4YacTeW; MOpH O3TOM JajbHEWIIEEe pa3BUTHE HAET YXKe
Ha YPOBHE HAJCUCTEMBI.

Hunamuka

7. 3aKOH nepexoa ¢ MaKpOypOBHSI HA MUKPOYPOBEHb.

Pa3Butne paGoumx OpraHoB CHCTEMBI HAECT CHadajia Ha Makpo-, a 3aTeM
Ha MUKPOYPOBHE.

8. 3aKOH yBEJIMYEHHUSI CTENIEHN BEMOJIBHOCTH.

Pa3BuTre TEXHMYECKMX CUCTEM HJIET B HAIPABICHUH YBEIIMYECHUS CTEIICHU
BEIOJIbHOCTH.

[Tozxe I'. C. Anpriiysuiep BBeJ 3aKOH YBEJIMUECHUS CTEIEHU JUHAMHUYHOCTH,
YTOUHWJI TIOHATUS 3aKOHOB IIEPEX0Ja B HAACUCTEMY W YBEJIWYCHUS CTEIEHU

BCIIOJIBHOCTH, pa3pa60TaJ1 JIMHUIO YBCIINYCHHS ITYCTOTHOCTH.

3aKOH YBEJIMYEHUS CTEIIEHN JUHAMUYHOCTH AJIBTUIYJUIEP ONUCAN TaK:
«... I KaXJ0M cucTeMbl Hen30exeH dTal , JUHAMU3ALUU — NEepeXo OT
KECTKOM, HE MEHSIOLEHCS CTPYKTYpbl K CTPYKType THOKOW, moadaromencs

yOPaBISIEMOMY  M3MEHEHUIO. ,,3peible W, JOKUIBIE CHUCTEMbl TOXE
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JUHAMHU3UPYIOTCS, YTO KOMIICHCHPYET YBEIMYEHUE UX Pa3MepPOB». ... «BBomAr
HIAPHUPBI U YOPYTHE 3JIEMEHTHI, NMPUMEHSIOT MHEBMO- M THAPOKOHCTPYKLIHUH,
UCIIOJB3YIOT BUOpanuio, (a3zoBble nepexoisbl... Bbibop cnocoba nuHaMu3anuu
3aBHCHUT OT KOHKPETHBIX OOCTOATEIHCTB, HO CaMa JUHAMH3AIUs— YHUBEPCATbHBIN
3aKOH, ONPEIEISIOIUI HAIIPABICHUE PAa3BUTHS BCEX TEXHUYECKHMX CHCTEM, JAKE
TaKMX, KOTOpBIE I10 caMOW CBOEH MpHUPOAE, Ka3ajaoch Obl, JOHKHBI OCTABAThCS

KCCTKUMN».

Mexanu3smol 3aKoHa nepexooa 6 HAOCUcmemy

I.C. AnpTirysuiep [IPEICTaBUII B BUJIE repexona
MOHO-BU-TTOJIN-CBEPTBIBAHUE.

1. D¢pheKTUBHOCT CHHTE3UPOBAHHBIX OU-CHUCTEM U MOJIU-CUCTEM MOKET
OBITh TIOBBIIICHA MTPEXK/IE BCETO PA3BUTHEM CBS3€H 3JIEMEHTOB B 9TUX CUCTEMaX.

2. O HEKTUBHOCTh ou- U TIOJTU-CUCTEM MOXKET OBIThH
MOBBINICHA YBETUICHUEM pazITuaus MEXITY AIIEMEHTaMHU CUCTEMBI:
OT OJTHOPOJHBIX 3JEMEHTOB K AJIEMEHTaM CO CABUHYTHIMH XapaKTEPUCTUKAMH,
a 3aTeM — K Pa3HOPOAHBIM 3JI€MEHTaM M MHBEPCHBIM COUYETAHUSM THUIA «IJIEMEHT
Y aHTU-DIIEMEHT.

3aKOH yBENIMYEHHS CTEIIEHU BEMOJBHOCTHU OBLI MPEACTABICH B 8UOE «IUHUS
PA3eumusi 8enONbHbIX CUCHEM. Om He8enoael K NPOCMbIM GenojisiM, 3amem
K CILOJNCHbIM 8eNoJAM U Oajee K (hopCUpoBaAHHbIM U KOMNIEKCHO (POPCUPOBAHHBIM
BENOJIAMN.

3.3.1 3akoH yBeJIMYeHNs CTeNEeHU HAeaJTbHOCTH

I'. C. Anprmnynnep mnucan: «llonamue 006 udeanvHou MmawiuHe — OOHO
U3 hyHoamMeHmanbHuIX 05 8Celi MemoOUuKU U300pemamenbCmea.

OO11ee HaMpaBI€HNUE PA3BUTUS CHCTEM OIPEAETSETCS 3aKOHOM YBEIUYEHUS
CTETMICHH WACATbHOCTH. OJTO CaMblii TJaBHBIA 3aKOH OJBOJIOIWUU CHCTEM.

I'. C. Anpruryisep copMyIupoBaj 3TOT 3aKOH CIAEAYIOIHUM 00pa3oMm:
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«Pa3BuTHEe BCeX CHCTEM HAeT B HANPABJIEHUN YBeJHYEHHUS] CTeNeHH
U1eaaTbHOCTI.

B. [leTpoB HE3HAYUTENBHO U3MEHUI 3TY (GOPMYIUPOBKY. 3aKOH YBEIHUCHHUS
CTENEHH UACATBHOCTH 3aKIIOYaeTCsl B TOM, 4YTO 100as cucmema 6 coem
Pa3sumuu CMmpemMumcs Cmams uoedajibHee.

Buowvt cmeneneit uoeanuzauyuu cucmemol:

1. IToABAATHCS B HY’KHBIM MOMEHT B HY’KHOM MECTE;

2. CaMOHCITOTHEHHE;

3. UneanpHas cucrema — QyHKIIHS,

4. ®yHKIHS CTAHOBUTCS HE HY>KHOM.

Cucrema H0JI’kHA TOSIBJSATHCH B HY:KHbIH MOMEHT B HY:KHOM MecCTe
10 He00X0AMMOMY YCJIOBHIO.

UneanbHas cUCTeMa JI0JHKHA HOSIBISTHCS B HY>KHBIN MOMEHT
B HEOOXOJMMOM MeECT€ I10 HEOOXOJAUMOMY YCJIOBHUIO U HecTu TmosHyo (100%)
pPacUYeTHYIO Harpy3Ky.

B ocranbHOe (He pabouee) BpeMsi 3TOHW CHUCTEMBbI OBITh HE JOJKHO (OHA
JI0JKHA MCUYE3HYTh) WITU BHITIOJIHATH IPYTYIO TOJIE3HYI0 padoTy ((PyHKITHIO).

HyxHoe neiicTBUE JOJKHO MOSIBISATHCS B HY>)KHBIA MOMEHT B HEOOXOAMMOM
MECTE WM NMPU HEOOXOAUMOM YCIOBHH.

[IpeameT MOJDKEH TMOSBUTHCS TOJIBKO B HYXKHBIE MOMEHT B HEOOXOAMMOM
MECTE.

MOXHO HCTIOIB30BaTh YOMPAIOIIUECs, CKIaJHbIC, HATyBHBIC, 3aMEHSICMbIE
U ChEeMHBIE TIpeAMeThl Wi uX dYacTh. OHU HE 3aHUMAIOT JIMIIHEE MECTO
U «TOSIBJIIOTCS» B MOMEHT, KOTJ]a OHU HY>KHBI.

WneanpHas wHGOpMAIIUS TOSIBISIETCS B HY)KHBIA MOMEHT B HY)KHOM MECTE

Ipy HEOOXOMMOM YCIIOBUH, O€3 3aTpaT BpEMEHU U YCUJIMHI Ha €€ MOKUCK.

Camoucnonnenue
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WNneanbHast cucTeMa JOJDKHA BBINOJHATH BCE MPOLECCHl  (IEHCTBUA)
camocTtosTenbHo (CAMA) 6e3 ydacTus 4yeioBeka.

Kubepnemusayus tpyna n30aBiseT 4ellOBEKa OT YIpPaBJICHUS MPOLECCOM.
Bbonee Bbicokue cTeneHn KuOEpHETU3AlMU — aBTOMATH3alus (KOMIBIOTEPHU3ALIHS)
MBICIIUTENIBHOM JESITEIbHOCTH. Wuorna 3TOT IPOLECC
Ha3bIBAIOT UHMELIEKMYaAnU3ayuel.

B kayecTBe mNpuUMEpPOB MOXHO NPHBECTH MIAXMAaTHbIE KOMIIBIOTEPHBIE
OpOrpaMMBbl, IPOrpaMMbl IEPEBOAYMKM TEKCTOB  HA Pa3jInyHbIE  S3BIKH,
AKCIIEPTHBIE CUCTEMBI U CUCTEMBI HICKYCCTBEHHOT'O MHTEJUIEKTA U T. 1.

Wneanvhas undopmanus gomkHa nosBiasateess CAMA, 6e3 3atpaT BpeMeHu

141 YCI/IJII/Iﬁ Ha €€ IIOHCK.

Hoeanvuas cucmema — ghpynkyus

UneansHOM CUCTEMBI OBITH He 00JIICHO, a ee paboma 00JIDICHA
8bINOJIHAMBCA KaK Obl cama cobOotl, II0 MAHOBEHHUIO «BOJIICOHOM ITAJTOYKI.
OyHKIMS T0DKHA BBIOJIHATHCS 0€3 cpenctB. MaeanbHas cucteMa — 3TO CUCTEMa,
KOTOPOH HE CYIIECTBYET — €€ HET, a €€ (DYHKIIMH BBITTOTHSIIOTCS B HYKHBI MOMEHT
BPEMEHH, B HEOOXOAMMOM MecTe (mpuueM B3TO BpeMmsi cucrema HeceT 100%
pacyeTHyl0 Harpysky), I10 HEOOXOJMMOMY YCIIOBHIO, HE 3aTpauyuBasi Ha 3TO
BEIIIECTB, DHEPIUH, BpeMEHU U (MHAHCOB. Takum o0pa3oM, uaeaidbHash CHCTEMa
JOJKHA  BBIMOJHATH MOJIe3Hble (YHKUMUA B HY)KHBIA MOMEHT  BpPEMEHH,
B HEOOXOAMMOM MECTE, IO HEOOXOIMMOMY YCIOBHIO, UMETh HYJIEBBIC 3aTpaThl
1 HE UMETh HEXeNaTeIbHbIX () PEKTOB.

Hcnonb3zoBanue wuHPOpMALMM HE OTHOCUTCS K 3aTpataM, €ClId OHa
He TpeOyeT ¢uHaHCOBBIX 3arpaT. CucreMa TeM HjealbHEe, 4eM OOJbIle OHA
UCIIOJIb3YeT OecIiaTHOM H(pOpMaITUH.

TenaeHus: wmaTepuajibHas CUCTEMa 3aMEHSIETCS BHUPTYyaJbHOW WM

IPOrPaMMHBIM 0O€CTIeYeHUEM.
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HNneanbuas uHdopmanus — uHbopMalus KOTOPOH HET, a BBINOJHIETCA
TOJIbKO €€ (YHKIUS — JEHCTBUE, MPOIECC, KOTOPBIM TOJKHBI MPOUCXOIUTDH
C MCMOJb30BaHUEM JaHHOW uH(popMauuu. Hampumep, npunaro peuienue, ais

KOTOpOTO cobupanach JaHHast HHPOpMAIIHSL.

DYHKYUS CMAHOBUMCSL He HYIHCHOU

[IpenenpHast creneHp WAeaTU3allMU — OTKa3 OT QyHKUMU — (PyHKUUA
CTaHOBUTCS HE HY)KHOM.

WneanvHas wuHpOpManus — HET MNOTPEOHOCTH B JAaHHOW HH(OpPMAIIHH.
Hanpumep, HEeT moTpeOHOCTH B MPUHATUU PEIICHUs, Ui KOTOPOro codupanach
naHHas HHPOpMaLus.

OnucaHHble BbIIIE, CTENEHH HACATU3ALUN XapaKTEPHbI HE TOJBKO s

CHUCTEMBI, HO U AJId BEIICCTBA, d)ODMBI H ITponeccca.

3.4 TIporHo3upoBaHue pa3BUTHUS TEXHUYECKHX CUCTEM

OCHOBHbBIE TIOHATHS TPOTHO3UPOBAHUS

[IporHo3 (0T rped.  «mpOYVOOIo» —  OPEABUACHHE,  IPEACKA3AHHE) —
npezackazaHue OyIyliero ¢ moMOINbI0 HAYYHBIX METOJIOB, a TAKXKE caM pe3yibTar

MMpCACKa3aHM1AA.

HpOFHOSI/IpOBaHI/Ie Pa3BUTHA TEXHUYCCKHUX CUCTEM JOJIZKHO IIPOBOAUTLCA
Ha BCCX 9TallaX KU3HCHHOI'O IUKJIA U3CIINA OT 3apOKACHUA HACH,

IMPOCKTHUPOBAHUSA, U3TOTOBJICHUSA, OKCILTyaTallui U 10 YTUIW3alluH.

[TporHo361 OBIBAIOT MOUCKOBBIMA U HOPMATHUBHBIMHU.

Ilouckosuviti npoero3 Unu
(uccnenoBaTEIbCKUM, U3BICKATENBCKUM, TPEHIOBbIM, FEHETUYECKUH U T. 11.) — 3TO
OTIpe/ICJICHUE BO3MOXKHBIX COCTOSIHUH SIBJICHUS OyIyIIero. Y CIOBHOE
POJIOHKEHUE B OyAyIleM TeHACHIIMN Pa3BUTHS U3y4aeMOTo sBjieHUs. Takoun

IIPOrHO3 OTBEYAET Ha BOIIPOC: YTO BEPOATHEE BCErO IPOU30iaeT?
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Hopmamuenvii  npoenos (MHOTJa €ro Has3blBalOT NPOrPAMMHBIM — HIIA
L[EJIEBBIM) — OTpPEAENCHUE MyTel U CPOKOB JOCTUKEHHSI BO3MOMXHBIX COCTOSTHUI
SBJICHMSI, TPUHUMAEMOTO B KadyecTBe Liefu. OCylecTBIsIETCs] MPOTHO3UPOBAHUEM
JOCTUKEHHS JKETAeMbIX COCTOSHUN. DTOT MPOTHO3 OTBEYAET HA BOIPOC, KAKUMHU
MyTSIMH TOCTUYb JKEeJIaeMOoro?

[Iporno3upoBaHue MOKET BBIMOJHATHCS HAa KAYECTBEHHOM M KOJUYECTBEH-
HOM YPOBHSIX.

[Iporno3upoBaHue Ha KOJUYECTBEHHOM YPOBHE MPEACKA3bIBAIOT MAPAMETPHI
HCCIIeTyeMOro 00bEKTa, a Ha Ka4eCTBEHHOM — 00pa3 OyIymiero o0heKTa.

Mps1 Oyaem paccmaTpuBaTh TOJIBKO Ka4eCTBEHHBIN
ypOBEHb NMPOTHO3UpOBaHUA. CpoK yOPEKIEHUS B TaKOM MPOTHO3UPOBAHUU
YCTAHOBUTh HEBO3MOXHO, 3TO He craButcs 1enbto. [TPOI'HO3UMPOBAHUE
c ucnosibzoBanueM TPU3 nomkHO 3aBepmiaThCs MOTYyUYEHHUEM MEPCIEKTUBHBIX
pemenuii. [lepuoa BpemeHu, KOria 3Ty pelieHusi MOTYT BBIMTH HAa PIHOK, 3aBUCHUT
0T 3¢(HEeKTUBHOCTH TPOBEJACHUS HOPMATUBHOTO TPOTHO3a U MCIOJIb3YEMBIX

pECYpCOB, IPEKIE BCEro, (PUHAHCOBBIX.

3.4.1 Ilporuo3upoBanue ¢ ucnoJb3oBanuem TPU3

HcTopus Bompoca.

[lepBas pabota mo ucnonb3oBanuio TPU3 mist mporno3upoBanus pa3BUTHS
TEXHUUYECKUX cucrteM Obuta Hammcana . C. Amprmryuiepom. B Hell u3noxeH
IPOTHO3 PA3BUTHUA TEXHUUYECKUX CHCTEM C IOMOMIbIO S-00pa3HBIX KpPHBBIX,
JOTOJIHAIOIMNX padoTy: «JIMHUM KU3ZHUY) TEXHUUECKUX CHCTEM.

B 1976 r. B. TleTpoBbiM ObL1 pazpaboTaH yuyeOHBIH KypC NMPOTHO3UPOBAHUS
pa3BUTHUS TEXHUYECKUX cUCTEM. B 3ToM Kypce ObUIM pacCMOTpPEHBI KIIACCUUYECKHE
CHOCOOBI MPOTHO3UPOBAHUSI W MPOTHO3MPOBAHUE C UCIOJIH30BAHUEM 3aKOHOB

pa3Butus Texuudeckux cucrem (3PTC).
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B nanpHelimemM METOIMKOW MPOTrHO3UpOBaHUs U pa3ButueM cucteMbl 3PTC
saaumamch b. 3motun, B. Ilerpos, C. Jluteun, 0. Canamaro, M. Pybun, H.
[IIrakoBCKUU U APYTHE.

CoBeplLICHCTBOBAaHME  METOJMKH  IPOTHO3UPOBAHUS  LUIO  IYTEM
ycoBepuieHCcTBOBaHUsL ~ cucTteMbl  3PTC W TEXHOJIOrMM  MPOTHO3UPOBAHUS.
Haunbonee paspaborannsie cucrtembl 3PTC, coszmannbsie b. 3notuneiM, HO.
CanamatoBbim, C. JlutBunbsiM u A. Jlto6omupckum, B. TleTpoBbiM.

TexHonorus npoBeIeHNs IPOTrHO3a

B 3aBucuMOCTH OT 3aTpaT BpEMEHHM Ha MPOTHO3MPOBAHUE €ro MOXHO

MOJIPa3/IeNIUTh Ha: SKCIPECC-TIPOTHO3 U YIIIyOJIEHHBIH MTporHo3 (puc. 3.3).

HpOl"H03 Pa3BUTHA TEXHUYECCKUX CUCTEM

[ DKcnpecc NpPoOrHo3 ] [ VYrnyOGneHHbIH IPOTrHO3 ]

Pucynok 3.3. Buapl nporao3upoBaHusl

JIroboli W3 3TUX BHUAOB IPOTHO3UPOBAHUS CJIEAYET HAuYMHATh C aHAJIM3a
YPOBHSI pa3BUTHUS TPOTHO3UPYEMOU CUCTEMBI.

Ananuz ypoeHs pazeumus cucmembl

AHanu3 ypoBHSI Pa3BUTHUS UCCIETYEMOM CUCTEMBI OCYLIECTBIIIETCS, Yallle
BCETO, CIeMYIMUMU myTsiMu (puc.3.4):

— OIpENENCHUEM Pa3BUTHS CUCTEMBI B COOTBETCTBUU C S-00pa3HOI KPUBOW;

— CPaBHEHHEM [1apaMETPOB CHUCTEMBI C TPEOOBAHUSIMH 3aKOHOB Pa3BUTHS

TCXHUYCCKHUX CUCTCM.
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AHanu3 ypoBHs pa3BUTUS CHCTEMBI

( S-obpa3Has kpuBas ] 3aKOHBI ]

Pucynok 3.4 Ananu3 ypoBHsI pa3BUTHS CUCTEMBI

Takou ananu3 A4a€T TOJIBKO KaYC€CTBCHHYIO, HO HC KOJIMYCCTBCHHYIO OLICHKY,
IMIO3TOMY OH, KaK IMIPaBUJIO, IMMPOBOAUTCA SKCIICPTHBIM ITYTCM. K aHaJIN3y IO0JIKHBI
OBITH IMPUBJICYCHLI OIIBITHBIC OJKCIICPThI B I/ICCHC,ZIyeMOﬁ o0nacTu. PGSYHBTE[TBI

aHaJIM3a JOJKHBI OBITh CTATUCTUYECKH 00pabOTaHBbI.

Ananuz no S 06pasHoli KpUBoIl.

AHanu3 o S-KpUBO# OCYIIECTBISETCS IO OCHOBHBIM NTapaMeTpaM CHCTEMBI,
as3areM CyYMMapHyIO OLEHKY. B pe3ynbraTe MOJIydyalOT KapTUHY pPa3BUTHSA
CHUCTEMBI TI0 KaXJO0OMYy U3 €€ Ba)KHBIX MapaMeTpOB M OOIIYyI0 KapTUHY pa3BUTHUS
cUCTeMbl. 3Be3l0ukoil Harpapuke (puc.3.5) mMOKa3aH YPOBEHb pa3BUTHUSA

I/ICCHC,ZIyeMOﬁ CHUCTCMBI.

Pucynok 3.5. YpoBeHb pa3BUTHE CUCTEM
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B kauecTBe mapaMeTpoB MOT'YT pacCMaTpUBATHCS HE TOJBKO TEXHUYECKHE
napaMmeTpbl, Hampumep: ckopocms, mownocms, KII/[,  bvicmpoodeticmsue,
2abapumsl U T. 1., HO U

HPKOHOMUYECKUE, MApKETHUHIOBBIE, HAIPUMEP: KOAUYECHBO  NPOoOadic,
npubwLIL U T. 1.

Takoil aHanmu3 TMO3BOJSIET ONPENEIUTh CTPATETMYECKOE HaIpaBJICHUE
pPa3BUTHE HCCIIEYEMOW CUCTEMBI, T. €. HAI[PABJIEHUE, B KAKOM CJEAYET pa3BUBATh
CUCTEMY:

— IPOJIOJKUTH Pa3BUTHE PACCMATPUBAEMOI CHCTEMBI,

— HauaTh pa3padOTKy CUCTEMbI HOBOT'O TOKOJICHUS;

— IPOJIOJIKUTh PA3BUTHE CYLIECTBYIOLIEH CHUCTEMBI U NApajuIeIbHO HA4YaTh

pa3pabOTKy HOBOM CUCTEMBI U T. .

AHnanu3 no 3axkonam paseumuia mexXHuUeCKux cucmem
Ananuz HCCHCI[yeMOﬁ CHUCTEMBI I10 3aKOHaM Pa3BUTHA TCXHHUYCCKHUX CHUCTEM
OCYHICCTBIIACTCA CpaBHCHHEM IIapaMCTPOB CHUCTEMEBI C TpC6OBaHI/I}IMI/I Kaxxa01ro

13 3aKOHOB W 3aKOHOMEpHOCTEeH pa3BuTHs (puc.3.6).

3aKOHBI PA3BHTHH TEXHHYCCKHX CHCTEM

TpeGoBanns

Ana.:lnanpyema31 ITapamerpn YposeHb pasBHTHS
cHCTeMa CHCTEeMbI

J CBolicTBa

Pucynok 3.6 Cxema BBISIBICHUS YPOBHS Pa3BUTHS CUCTEMBI
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Takoit aHanM3 KenaTelibHO MPOBECTH HE TOJIBKO IO CYIIECTBYIOIIEH
CUCTEME, HO U M0 €€ MPEAIIECTBEHHUIIE U KOHKYPHUPYIOIINM CUCTEMAaM.

ConocTaBsis PE3yNIbTAThI aHanu3a CYILECTBYIOIIEH CUCTEMBI
U NpebIAyIIel MOXHO CYIUTh, HACKOJBKO YIYYIIMJIACh (WM YXYAIIMIACH)

CymeCTByOmasa CucremMa, 1o Kakum 3aKOHaM.

Conocmasnenue ¢ KOHKypupyiowjeu  cucmemou  ITOKAXET  pa3HULY
B Pa3BUTHM HUCCIIENYEMON M KOHKYPUPYIOIIEH CUCTEMBI. TakoW aHan3 MO3BOJISET
YBUJIETh CUJIbHBIE CTOPOHBI KOHKYPHUPYIOIIEH CUCTEMBI U CJIa0ble aHATU3UPYEMOH.
3ajaya 3aKI0YaeTCs B JOCTUKEHUU BCEX HAWTYUIIHNX Ka4yeCTB.

ITpumep HarygnHOro (rpauyeckoro) MpeACTABICHUS CTENEHU Pa3BUTHUSA

CHUCTCMBI 110 PA3JIMYHBIM 3aKOHAM IMPHUBCIACH Ha pI/IC37

]
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Pucynox 3.7. O6001ieHHas JuarpaMMa aHaiu3a pa3BUTUSI CUCTEMBI

Jlnarpamma aHanu3a CHCTEMBI, MOCTPOEHHAs MO 3aKOHAM, MOIXOAMT MAJis
000l TEXHUYECKOM cucTeMbl. Takyro nuarpamMmy OyJieM Ha3BaTh 0OOOOIICHHOM.
Ha puc.3.7 o603HaueHoO:.

Hucio — 310 HOMEp 3aKOHa:
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1. YBenuueHue cTeneHy uaeaibHOCTH;

. YBEIIMUYEHUS CTENIEHU YIIPABISIEMOCTH;
. YBEJIMYEHMS CTEIICHU TMHAMUYHOCTH;
. [lepexon cucTemMbl HA MUKPOYPOBEHB;

. Ilepexona cucTeMbl B HAJICUCTEMY;

. CornacoBanue;

. CBepThIBaHME — PA3BEPTHIBAHUE;

o0 3 O W Bk~ WD

. C6aHaHCI/IpOBaHHOCTI> Pa3BUTHUA CUCTCMEIL.

MaxkcuManbHOE€ 3HA4YCHHUE pa3sBUTHA CHCTEMbI 110 KaXKJIOMY K3 3aKOHOB

BbIOpaHo 10 6anos.

I[I/IarpaMMa IMOKa3bIBACT, 110 KAKMM H3 3aKOHOB CHCTEMa pa3BUTA 6OJ'II>H_IC,
a Mo KaKuM MeHbIlle. B COOTBEeTCTBHU C 3THU BBI6I/IpaeTC$I cTparcrus aaHLHeﬁmero

Pa3BUTHA CUCTCMBEI.

Jkcnpecc-npoznos

DKcnpecc-nMporHo3 NPOBOAUTCS 3HAUUTEIHHO OBICTpee, YeM YriTyOJeHHBIH,
HO €ro TOYHOCTh (Bepu(ukauus) Huwke. B 3ToM BHIe NporHo3a B OCHOBHOM
HCIIOJIb3YIOTCS 3AKOHBI PA3BUTHS TEXHUYECKUX CUCTEM.

[locne mnpoBeneHHs H3TUX TMPOTHO30B COCTABIAETCA OOIIMIA MPOTHO3,
BKJIFOYAIOIIMX BCE HAIIPABIICHUS Pa3BUTHsI HCCIIEyEMOU CUCTEMBI.

Illpumeuanue:

. Kak mpaBuio, NporHo3upoBaHue MPOBOJUTCA OJHOBPEMEHHO C aHAIM30M.
OZHOBPEMEHHO C @HAJIM30M II0 S-KPUBOM BBIHOCAT pEIIEHHUE O CTPaTeruu
pa3Butusa. Tak ke OOCTOMT JEN0 C aHaJU30M IO 3aKOHaM. MBI pa3fenid 3TH
IPOLECCHI, YTOOBI MPOIEMOHCTPUPOBATH HIOAHCHI METOAUKH POTHO3UPOBAHUS.

AHanmu3 10 3aKOHaM  IOKa3bIBAa€T I10 KAKUM  HAINPABIEHUSM  CIEIYET

pa3BuBaTh JaHHYyIO cuctemy. lIpexne Bcero, cieayeT ONpenenuTh, MO KaKUM
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MMEHHO 3aKOHaM CIEAyeT pa3BUBATh MCCIECAYEMYI) CUCTEMY, a KAKHUE 3aKOHBI
B JJAaHHBIX OOCTOSITENHCTBAX HE PEJIEBAHTHBIC,( T.€ HE COOTBETCTBYIOT KPUTEPHSIM-
aJIeKBaTHOCTH, HEOOXOIUMOCTH, IIPUMEHUMOCTH C TOYKH 3pEHHs HaOIr01aTes).

[IporHo3upoBanue pa3BUTHS CHCTEMbl MOXHO HayMHATh C JHOOOTO
13 3aKOHOB JBOJIIOLIMU TEXHUYECKUX CUCTEM. Omno IIPOBOJAUTCS
[IOCJIEAOBATEIbHBIM HCIIOJIB30BAHUEM OTHEIBHBIX 3aKOHOB, 3aKOHOMEPHOCTEW,
MEXaHU3MOB OCYLIECTBIICHHS 3aKOHOB Pa3BUTHUS TEXHUYECKUX CUCTEM.

ITocne mpuMeHeHUs BceX 3aKOHOB HEOOXOIMMO MPOBEPUTH, HE UMEIOTCS JIN
MPOTUBOMOJIOKHBIE HalpaBieHus pas3Butua. [lpum Hamuuumm Takux (akToB

HEOOXOUMO BBISBUTH M Pa3peliuTh MPOTUBOPEUYHUS C MOMOIIbI0 MHCTPYMEHTOB

TPU3.

3.5 MeToabl U CTPYKTYPA CHCTEMHOI0 AHAJIHU3A

Cam TepMUH «cucmemHulli aHanu3» BIEPBbIE TOSBUJICA B paborax
koprnioparud RAND B 1948 1. TlepBoii pa3paboTkoii, KoTopasi Oblia IpecTaBieHa
KaK «CHCTEMay», CTaJl0 MPOEKTUPOBAHHE CBEPX3BYKOBOro OOMOapaupoBiiuka B-
52, HayaBieecs B 1952 1.

OcTaHOBUMCS HA OTIPECICHUU:

CucTeMHBI aHAJIU3 ABJIAETCS 00JACTHIO JICSITEILHOCTH, HAIIPABJICHHON Ha
BBISIBJICHUE TPUYUH CJI0KHOCTEH, BO3HHUKIIUX Tepe]; «oljagaTeaeM MpooIeMbhy
(KOHKpeTHasi OpraHu3alus, yupexaeHue, npeanpusiTue, KOJJIEKTUB U UHIUBU),

N Ha BI)Ipa6OTKy BAPpHUAHTOB UX YCTPAHCHU.

Takum o00pa3om, 3a7auv CHCTEMHOTO aHaJM3a COCTOSAT B IOHUMAaHHUH
(GYHKIIMOHUPOBAHUS CUCTEMBI (COOCTBEHHO, aHAJIU3 - METOJI HAyYHOTO MO3HAHUS,
COCTOAIIMN B MBICIICHHOM WJIU (DAKTUYECKOM Pa3IOKEHUH IIEJIOT0 Ha COCTABHBIC
4acTu), TJie 3ajadyaMud 0OoJjiee BBICOKOTO YPOBHS BBICTYHNAIOT IPOCKTUPOBAHUE
HY>KHOU CUCTEMBI, €€ CO3[JaHHUE U YIIPABIICHHUE €10

B cocrtaB 3aga4 CUCTCMHOI'O aHaJIn3a BXOOAT:
68


https://ru.wiktionary.org/wiki/%D0%B0%D0%B4%D0%B5%D0%BA%D0%B2%D0%B0%D1%82%D0%BD%D0%BE%D1%81%D1%82%D1%8C
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https://ru.wiktionary.org/wiki/%D0%BF%D1%80%D0%B8%D0%BC%D0%B5%D0%BD%D0%B8%D0%BC%D0%BE%D1%81%D1%82%D1%8C

-3a0aua Oexomno3uyuu o3HaYACT TIPEICTABICHWE CHCTEMbl B BHUAE
MOJICCTEM, COCTOSAIIMX W3 Ooyiee MeENKHX JJeMeHTOB. Yacto 3amauy
JTEKOMITO3UIIMH PACCMaTPUBAIOT KaK COCTABHYIO YacTh aHAJIH3a.

-3a0aua ananuza COCTONT B HAXOXKACHUH DPA3IMYHOTO pPOAA CBOICTB
CHCTEMbl WJIM Cpe/bl, OKpyXkaromied cucremy. llenpro aHamm3a MOXET OBITH
OIpelieNicHne 3aKOHa MpeoOpa3oBaHusl WHQPOPMAIMH, 33JaIONIETO MOBEICHUE
CHCTEMBI.

-3a0aua  cumme3a cucteMbl  TIPOTHBOIIOJIOKHA  3ajade  aHalu3a.
HeoOxomuMo 1o oOMHMCAaHMIO 3aKOHA NPeoOpa3oBaHUs TOCTPOUTH CHCTEMY,
(akTHYECKH BBHIMOJIHSIIONIYIO 3TO IPEOOPA30BAHUE IO OTPEICTICHHOMY AITOPUTMY.
[lpu >TOM [OMKEH OBITh TNPENBAPUTEIBHO OINpPENENIeH KIAacC 3JIEMEHTOB, W3
KOTOPBIX CTPOHUTCSI HCKOMasl CHCTEMa, PealTu3yIolias arOPUTM IPeoOpa3oBaHMsL.

OOmmii MOAX0] K PelICHHI0 MPo0IeM MOXKET ObITh TPEICTABICH KaK LUK

(Puc.5.1).

DH3MYEeCKas CHCTEMA, BKIIOUAIONIAN DYHKIHOHHPOBAHHE
npobaemMy NpakTHKH —

Al
ry HexkoMuosuums

AHalH3IHUpYeMas CHCTeMa AHamns
(obImee npejicTarIeHHe)

AnanuinpyeMas CHCTEMA CHHTE3
(eTalibHOE NIPEICTABICHHE)

le'rc;mpycmaﬂ CHCTCMA Peanuzaums

Ad

OueHka CHCTEMBL

Ilpennaraemas drznueckas cHcreMa

A3

OueHKa CHATHE NPODIeMbI

Pucynoxk 3.8 OO0uuii moaxo/1 K peieHuto mpooieMbl
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[Tpu 3TOM B mporecce GyHKITMOHUPOBAHUS PEAThHON CHCTEMBI BBISIBIISICTCS
mpoOjemMa MPaKTUKH KaK HECOOTBETCTBUE CYIIECTBYIONIETO TOJOXKECHUS el
Tpedyemomy. i pelieHus mpoOsieMbl MPOBOAMTCS CUCTEMHOE HCCIIEIOBAHHE
(mexoMmo3uIus, aHadu3 W CUHTE3) CHCTEeMbI, CHHUMaromiee mnpobiemy. B xome
CUHTE3a OCYIIECTBISIETCS OLEHKA aHAIM3UPYEMON W CHUHTE3UPYEMOW CHUCTEM.
Peanuzanus CUHTE3MPOBAHHOW CHCTEMBI B BHUJE IMpejjaraemMoi (uanyeckou
CUCTEMBI TIO3BOJISIET MPOBECTH OIICHKY CTENIEHU CHATHUS TPOOJIEMBl MPAKTHKU U
OPUHATH pelleHne Ha (YHKIMOHWPOBAHUE MOJIEPHU3UPOBAHHON (HOBOM)
pEAIbHON CUCTEMBI.

[Ipy TakomM mpEnCTABICHUM CTAHOBUTCS OYEBHJIHBIM €IIE€ OJIUH AaCIEKT
OTMpeeeHUs] CUCTEMbBI: CUCTEMA €CTh CPEACTBO PEUICHUs TPOOIeM.

OcHoBHBIE 337]a4l CHCTEMHOTO aHallu3a MOTYT OBITh MPEICTABICHBI B BUJIE

TPeXypoBHEBOTO JepeBa Gpyukiuii (Puc. 3.9).

[ CTpyKTYpa CHCTEMHOI0 aHaJIH3a I

| Hexommoznims Amnannz I Cunres |

— Onpenenenue u — MyukuHoOHANEHO- —
NCKOMIO3HIIMA CTPYKTYpHBIIT
oDt mesm, aHATIN3

OCHOBHOH (pyHKIIHH

Pazpaborka
MO/JICITH CHCTCMBI

CrpykrypHsiii
CHHTE3

Mopdonornueckmii
aHaIH3

Brinencuuce
CHCTEMBI W3 CPE/Ibl ]

TMapametpuueckuii

TEHAEHIHIT pazBuTHA,
HeONPeIeTeHHOCTeH

s peKTHBHOCTH

OnucaHHe Kak
«HEPHOTO ANMKA»

DyHKUHOHATBHASA,
KOMIOOHEHTHAA H
CTPYKTYpHasA
NeKOMIO3UIIMA

| PopmupoBanue

Tpeboeanuii k
cozaBaeMoii

CHCTCMC

|| Denerndecknii CHHTE3
— Onucanue AHAIHS
BO3IeHC TBYIOMIHX — OuenupaHue
1 Onucanue | Ananuz

PI/ICYHOK 3.9 OcHOBHBIC 3aa4u CUCTCMHOI'O aHaJIn3a

/U




Ha »srane nexommo3unmu, oOecrmeunBaromieM o0Iee MpeacTaBlIeHUe
CUCTEMBI, OCYIIECTBIISIFOTCSI:

1. Onpenenenve W JEKOMIIO3ULIMS OOIIEH II€M UCCIENOBAaHUS U
OCHOBHOM  (yHKIMHM CHCTEMBbl Kak OrpaHUYEHHE TPACKTOPHUH B
IPOCTPAHCTBE COCTOSIHUM CUCTEMBI MJIM B O0JACTH JIOMYCTUMBIX CUTYaLIUM.
Haunbonee yacto aexkoMmo3uius MPOBOAUTCS IYTEM IOCTPOCHHUS JIepeBa
1esnei u nepeBa QyHKIIHA.

2. Boinenenue CUCTEMBI u3 cpenbl (paznenenue Ha
CUCTEMY/«HECUCTEMY») MO0 KPUTEPUIO yUACTHUS KaKIOTO PaccMaTprUBaEMOTO
AJIEMEHTA B MPOILIECCe, MPUBOAIIEM K PE3yIbTaTy Ha OCHOBE PACCMOTPEHHS
CUCTEMbI KaK COCTAaBHOM YaCTH HAJICHUCTEMBI.

3 Onucanue BO3AEUCTBYIONINX (DaKTOPOB.

4. Onucanve TEHJEHIUN pa3BUTHUS, HEOINPEACICHHOCTEH pa3HOro
pona.

5. OnrcaHue CUCTEMBI KaK «YEPHOTO SIIUKAY.

6. ®yukimoHanbHas (1Mo (QyHKIMSIM), KOMIIOHEHTHas (MO0 BHUIY
AJIEMEHTOB) W CTPYKTypHasi (IO BUJY OTHOUIEHUW MEXK]Y 3JIEMEHTaMU)

JCKOMITO3NIIUN CUCTCMBI.

['myOuHa JOEeKOMIO3UIMHM  OrpaHUYUBaeTcs. JleKoMmo3unus JIOJDKHA
IpeKpalaTbCsi, €CIM HeOOXOIMMO U3MEHUTh YPOBEHb a0CTPaKLUU - IPEACTABUTH
JIEMEHT KakK MOJACUCTEMY. Eciu npu O0exomMnosuyuu GulACHAEmCcs, 4mo MoOeb
HauuHaem ONUCLIBAMb GHYMPEHHUU aNeOPUMM  (QYHKYUOHUPOBAHUS INeMEHMA
8Mecmo 3aKOHA €20 (PYHKYUOHUPOBAHUS 8 GUOE (UEPHO20 AWUKAY», MO 8 IMOM
cnyuae npou3ouiio UsMeHeHue ypoeHs adbcmpakyuu. Imo 03HaAYaAem 6vixo0 3d
npedenvl  yeau  UCCIeO008AHUS  CUCMEMbl U, CA1e008AMENbHO,  8bl3bl8Aem
npekpawjerue 0eKoOMnO3Uyu.

B aBTOMaTM3MpOBaHHBIX METOAMKAX THUIUYHOW SABIAETCA JEKOMIIO3ULINS

MOJIeNIi Ha riayOuHy 5-6 ypoBHeil. Ha Takyto riiyOuHy JE€KOMITO3UPYETCs OOBIYHO
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onHa u3 nojacucteM. OYHKIMH, KOTOpPbIe TPEOYIOT TaKOTO YpPOBHS JETalHU3alNH,
4acTO OYEHb BAXKHBI, U MX JETAJIBHOE OMHCAHME JAaeT KII0Y K CeKpeTaM paboThl
BCEH CHUCTEMBI.

B o0mieit Teopun cucteMm A0Ka3aHO, 4TO OOJIBUIMHCTBO CUCTEM MOTYT OBITH
JIEKOMITO3UPOBaHbl Ha 0a30Bbl€ MpeJCTaBlIeHUs MojcucTeM. K HUM OTHOCAT:
nocjie[oBaTeNbHOE  (KacKaJHO€)  COEJAMHEHHE  DJIIEMEHTOB, MapajljiesbHOE
COEMHEHHE 3JIEMEHTOB, COETUHEHHE C TOMOIILI0 OOPATHOM CBSI3H.

[IpobGnema mpoBeneHUs] TEKOMIO3UIIMM COCTOMT B TOM, UYTO B CJIOKHBIX
CUCTEMAX  OTCYTCTBYET  OJHO3HAYHOE COOTBETCTBHE  MEXKIYy  3aKOHOM
(GYyHKIIMOHUPOBAHMSI TOJCUCTEM M AITOPUTMOM, €ro peanuszanuu. llosTomy
OCYUIECTBISIETCS (POPMUPOBAHUE HECKOJBKUX BAapUAHTOB (WJIM OJHOTO BapUaHTa,
€CJIM CHUCTEMa OTOOpa)kK€Ha B BHJIE MEPAPXUYECKON CTPYKTYphI) AEKOMIIO3ULIAN
CUCTEMBL.

PaccMoTpuM  HekoTOopble HauOoyiee YacTO MPUMEHSEMbIE CTpaTeruu
JEKOMITO3ULINH.

@OyHKIMOHAJBHAS  JeKoMNIo3ulMsA. /lekomno3unus  OazupyeTcss  Ha
aHanmu3e (QyHKIu cuctemsbl. [Ipu 3TOM CTaBUTCS BOIMPOC, YTO JCNIA€T CUCTEMA,
HE3aBUCUMO OT TOro, Kak oHa pabGortaer. OcHoBaHuMeM pa3OHMeHHs Ha
(yHKIMOHANBHBIE MOACUCTEMBI CIY)KUT OOIIHOCTh (PYHKIUH, BBINOIHIEMBIX
rpyIIamMu JIEMEHTOB.

JdexoMmo3unusi 1m0  KM3HEHHOMY  uukJay. [Ipu3Hak  BelaeleHUsS
MOJICUCTEM -U3MEHEHHE 3aKOHAa (DYHKIIMOHMPOBAHUSA TOJCUCTEM Ha Ppa3HbIX
JTamax LMKJIA CYIIECTBOBAHUS CHCTEMBl «OT POXACHUS JO THOETn.
PexoMeHyeTcs NpPUMEHSATh 3Ty CTPATETHIO, KOTAA LENbI0 CHCTEMBI SIBISETCA
ONTHUMH3ALKs TPOLIECCOB U KOIJJa MOYXKHO ONPENEIUTh MOCIEA0BATEIbHBIE CTAIUN
npeoOpa3oBaHus BXOI0B B BBIXO/IbI.

Jdexommnosunuss mno ¢Pusuyeckomy mpoueccy. [IpusHak BblIeneHUs
MOJICKICTEM - IIIaTW  BBITIOJIHEHUSI alNTOpUTMa (YHKIIMOHUPOBAHUS TIOJCUCTEMBI,

cTagun CMCHBI COCTOSIHUM. XOTS 93Ta CTpareruda II0JIC3HA IIPpH OIIHMCAHHUH
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CYILIECTBYIOIIUX TMPOILECCOB, PE3yJbTaTOM €€ 4YacTO MOXET CTaTh CIMUIIKOM
MOCJIETIOBATEILHOE OIMMCAHWE CHUCTEMBI, KOTOpOE€ HE OyAeT B TMOJHOW Mepe
YUUTHIBATh OIPAaHUYEHUS, AUKTyeMble QYHKIUAMU Opyr apyry. [lpu stom moxer
0Ka3aThCs CKPBITOM MOCIEI0BATENLHOCTD YIIpaBieHUs. [[pUMEHSTh 3Ty CTpaTeruto
CJIEJIYET, TOJIbKO €CJH LEJIbI0 MOJIETH SBIISIETCS OUCaHue PU3NYECKOro mpolecca
KaK TaKOBOTO.

Jexkomno3unusi o nojacucTteMam (CTpPyKTypHas aexommosuims). [IpusHak
BbIJICJICHUS TTOJICCTEM - CUJIbHASL CBSA3b MEX]y JI€MEHTaMU MO0 OJIHOMY W3 THUIIOB
OTHOIIEHUN  (CBsI3ei), CyMECTBYIOIMMUX B cucreMe (MH(POPMAIMOHHBIX,
JIOTUYECKUX, UePAPXUUECKUX, SJHEPTreTUUECKuX U T.1.). Cuily CBA3U, HAIpUMEDP, 10
uH(pOpPMAIIU MOXKHO OLIEHUTHh KOA(DPUIMEeHTOM HH(POPMALMOHHON B3aMMOCBS3U
MOJICUCTEM:

k=N/No,

rae, N- KoMuecTBO B3aMMOUCIIONB3YEMBIX MH(OPMAIIMOHHBIX MAaCCHBOB B

noacuctemax, No - o01Iee KoamuaecTBo MHPOPMAITMOHHBIX MaCCHUBOB.

Jlna onucaHus Bcel CUCTEMBI JOJDKHA OBITH MOCTPOEHA COCTaBHAs MOJIEb,
OObEeIUHSAIONMIAsE BCE OTHENbHbIE MOAENH. PeKoMeHIyeTcsi HCHOJb30BaTh
pa3oKeHue Ha MOJCUCTEMBI, TOJIBKO KOTJIa TAKOE pa3/ielieHue Ha OCHOBHBIE YaCTH
CUCTEeMbI He u3MeHsieTca. HecTaOmiIbHOCTh TpaHUI] MOJICUCTEM OBICTPO 0OECLIEHUT
KaK OTJEJIbHBIE MOJIENU, TaK U UX O0bETUHEHNUE.

Ha »srane anammsa, obOecneunBaromeM (opMupoBaHHE JAETaIbLHOTO
MPEJICTaBICHUS CUCTEMBI, OCYIIECTBISIOTCS:

1. @ynxyuonanvro-cmpykmypHelii anaiu3 CyIeCTBYIOIIEH CHUCTEMBI,
MO3BOJIAIOIIUN chopmynrpoBaTh TpeOOBaHUS K co3naBaeMoil cucteme. OH
BKJIIOYAET YTOYHEHUE COCTaBa M 3aKOHOB (DYHKLIIMOHHUPOBAHUS IJIEMEHTOB,
AITOPUTMOB  (YHKIMOHMPOBAHUS W B3aUMOBIUSHHUM  TOJACHUCTEM,
pas3eNieHne YIpPaBISIEMBIX W HEYNPABISEMBIX XapaKTEPHUCTHK, 3alaHue

IPOCTPAHCTBA COCTOSIHUM Z, 3a7iaHue napameTpuyeckoro npoctpanctsa T,
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B KOTOPOM 33/1aHO TIOBEJIEHUE CHCTEMBbI, aHAIN3 IEIOCTHOCTU CHUCTEMBI,

(dbopmynupoBaHue TpeOOBAaHUH K CO3/ITaBaEMOI CHUCTEME.

2.Mopghonocuueckuii ananu3z- aHaJIn3 B3aUMOCBSI3U KOMIIOHEHTOB.

3. enemuueckuti ananuz - aHaIU3 TPEIBICTOPUHU, MPUUUH Pa3BUTHUSA
CUTYyalluH, UIMEIOIIUXCS TeHISHIN, TTOCTPOSHHE TIPOTHO30B.

4. Ananus ananoeos.

5.Ananuz sgpghexmusnocmu (M0 pe3ynbTaTUBHOCTH, PECYPCOEMKOCTH,
onepatuBHOCTH). OH BKIII0YaeT BbIOOp MIKaNbl U3MEpeHUs, (OpMUPOBAHHE
nokasarenei 3pPpexTuBHOCTH, 000CHOBaHME M (OPMUPOBAHNE KPUTEPHUEB
3¢ (HEeKTUBHOCTH, HETOCPEICTBEHHO OIEHUBAHUE U aHAINU3 MOJYYCHHBIX
OLIEHOK.

6. @opmuposanue mpebosanuii Kk cozoasaemoil cucmeme, BKIOYas
BBIOOP KPUTEPUEB OLIEHKU U OTPaHUYCHHIA.
Ortan cuUHTEe3a CHUCTEMBbI, pelIaoleil MpobiieMy, NpPEeACTaBlIeH B BUJE

YIOPOIIEHHON (PYHKIIMOHAIBHON AuarpaMMbl Ha puc. 3.11.

Ha sToMm »Tamne ocymecTBIsIOTCS:

1.Pa3paboTka Mmomenu TpeOyemMon CHCTEMBI (BBIOOP MaTeMaTHYECKOTO
amnmapara, MOJEJIHpPOBaHKE, OIIEHKa MOJENU 10 KPUTEPUSM aJeKBATHOCTH,
IpPOCTOTHI, COOTBETCTBHUS MEXIy TOYHOCTBIO U CIIO)KHOCTBHIO, OajaHca
MOTPEIIHOCTENW, MHOTOBAapUAaHTHOCTHU peau3alnii, 0JJOYHOCTH MOCTPOCHNUS).

2. CuHTE3 aJbTEPHATUBHBIX CTPYKTYp CHCTEMBI, CHHMAIOIICH
npo0uemy.

3. CuHTe3 mapaMeTpoB CUCTEMBI, CHUMAIOIIEH Mpoliemy.

4. OnieHMBaHNE BapUaHTOB CHHTE3MPOBAHHON cUCTEMBI (0O0OCHOBaHUE
CXEMbI OIICHMBAHMS, peaau3alusi MOJENH, MPOBEIECHUE SKCIIEPUMEHTA MO
OlLlIeHKe, 00paboTKa pe3ylbTaTOB OLCHUBAHUS, aHAIN3 PE3yJIbTAaTOB, BHIOOP

HaWJIy4lIero BapuaHTa).
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PazpaGorka
MOJIe/H

HetansHoe Cunres

npeacTasneHune C'T“py]{"['ypbl

cHcTeMbI 'y Ilpennaraemas
\—. CuHres CHCTEMa

napaMcTpoB

OrieHHBaHHE

CHCTCEMBI

v

Pe 3YJIbTAT OLUCHKH

v

Pucynok 3.11 YnpomienHas GyHKIIMOHAIbHAS UarpaMMa 3Tara CUHTe3a
CUCTEMBI, peliaromiel mpooieMy
OneHka CTEMEeHW CHATUA TPOOJIEMBbI TPOBOIUTCA TIPH  3aBEPIICHHUH
CUCTEMHOTO aHaJIN3a.
Haubonee cnoscnvimu 6 ucnoinenuu AGIAIOMC 9mManvl 0eKOMHO3UYUU U
amanuza. Omo C6A3aHO C BbICOKOU CMENeHbl0 HeonpeodeleHHOCMU, KOMOPYIO

mpebyemcs npeodoJiemsb 8 X00e UCCe008aAHUL.

. Bompoc 0 knaccudukanuu pa3HOBUIHOCTEH CHUCTEMHOIO aHajau3a elle
pa3palatbiBatoTCsl B Hayke. JIOBOJIBHO 4acTO BUbI CHCTEMHOI'O aHajIM3a CBOJAT K
METOJlaM CHCTEMHOTO aHajh3a WM K Cheuu(puke CUCTEMHOro TMOoaXoia B
CUCTEMAX Pa3Iu4HON NpUpoabl. bypHOE pa3BUTHE CUCTEMHOIO aHAJIU3a MPUBOJIUT
K nuddepeHman ero pasHOBHIHOCTEH MO MHOTUM OCHOBAaHHUSM, B KaueCTBE
KOTOPBIX BBICTYIAIOT: HA3HAYEHHE CUCTEMHOI'O aHAJIN3a; HAIIPABJICHHOCTh BEKTOpa
aHaJIn3a; CIoCcO0 €ro OCYyIIECTBIEHUS; BPEMsI U aCIEKT CUCTEMBI; OTPACib 3HAHUS
Y XapakTep OTPAKEHUS KU3HU CUCTEMBI.

Kiaccuduxkanys mo 3TuM OCHOBaHUSM MpUBeeHa B Ta0. 3.1
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Ta6muna 3.1. Knaccudukaiys MeToI0B CHCTEMHOTO aHaJn3a

OcHoBaHue Buabl cucteMHOr0 XapakrepucTuka
KJIaccu(puranmuu aHaJIu3a
Ha3znauenue cucTeMHOI0 HccaenoBareabCcKu ABanuTnueckas IeITeILHOCTD
aHaJIHu3a CHCTEMHBIN CTPOUTCS KAK UCCIIEN0BATEIbCKAS

ACATCIIbHOCTD, PC3YJIbTAThI

HCIIOJIB3YIOTCA B HAYKC

IpuxkiaagHOH CUCTEMHbIN

AHanuTH4YeCKas EATEIbHOCTh
MIPEACTABIISIET COOOM
cnenuuIecKyo pa3HOBHIHOCTh
MPAKTUYECKON JEATENBHOCTH,
pPE3yJIbTAThl UCTOJIb3YIOTCS B

IMIPaKTHUKE
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HanpasieHHOCTH BeKTOpa

aHaJ/JIm3a

JdecKpMITUBHBIN UK

onucaTreJbHbIN

AHan3 CUCTEMBI HAUMHAETCS CO
CTPYKTYPBI U UJET K QYHKIHAM U

LEIU

KoHcTpyKTUBHBIH

AHanu3 CUCTEMbl HAUMHAETCS C €€

LEJH U UAET Yepe3 PyHKIuU K

CTPYKTYpE

Cnoco0 ocymiecTBiieHUsI

aHaJIn3a

KadyecTBeHHBIN

AHanu3 CUCTEMBI C TOYKH 3PEHUS
KayeCTBEHHBIX CBOMCTB,

XapaKTEPUCTHUK

KoanuecrBeHHBIH

AHaJu3 CUCTEMBI C TOYKHU 3PCHUS
(dbopMabHOTO MTOAX0A,
KOJIMYECTBEHHOTO MPEICTABIICHUS

XapaKTEPUCTHUK

77




Bpems cucremsl PerpocnieKTUBHBIH AHanu3 CUCTEM IPOILIIOTO U UX

BJIMSIHUSA Ha IIPOIIIOC U UCTOPHUIO

AKTYa/IbHBIN AHanu3 CUCTEM B CUTyalUsAX

(cuTyanMoOHHBIN) HACTOSLIETO U MPOOJIEM UX
cTaOuIn3anuu

IIpornocruyeckuit AHanu3 cucteM Oyaymiero u

IIyTEN UX JOCTHKECHUS

ACHEKTBI CHCTEMBI CTpyKTypHBIi AHaIIN3 CTPYKTYpbI

DYHKUMOHAIbHbIN AHanu3 QyHKIMI cCUCTEMBI,
3 PEeKTUBHOCTH €€

(GYHKIIMOHUPOBAHUS
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CrpykKTypHO-

AHanu3 CTPYKTYypsl U QyHKIUH, a

(PyHKIMOHAJIBHBIH TAK)X€ UX B3aUMO3aBUCUMOCTH
Macmrad cucreMsbl MakpocucreMHbIi AHaM3 MecTa U poJIM CUCTEMBI B
0oJiee KPYMHbBIX CUCTEMaXx,
KOTOPBIE €€ BKJIFOYAIOT
MuxpocucreMHbIH AHanus cucrem, KOTOpbIe

BKJTFOYAIOT B C€0S TAHHYIO U
BO3JICUCTBYIOT HAa CBOMCTBA

JTAHHOM CUCTEMBI

OTtpacJib 3HAHUA

OO0muii cuCTeMHBIH

Onupaetcst Ha OOUILYIO TEOPHUIO
CUCTEM, OCYIIECTBIISIETCS C

OOIIMX CUCTEMHBIX ITO3UIINI

CrneunajbHbIN

Onupaercs Ha cenUaibHbIC

79




CUCTEeMHBIN

TCOPUHU CUCTCM, YUUTHLIBACT

cnenu@uKy Npupoibl CUCTEM

OTpaxkeHnue KU3HU

CHUCTEMBI

BurananHbii [Ipenmomaraer aHanu3 )KU3HA
CHCTEMBI, OCHOBHBIX 3TaIloOB €€
KA3ZHEHHOTO ITyTH

I'eneTnyeckuu AHanu3 reHeTUKU CUCTEMBI,

MECXaHHU3MOB HACJICJOBaHUA
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JanHas  wimaccuukanus TO3BOJSIET  JMATHOCTHUPOBATH  KAXKIYIO
KOHKPETHYIO Pa3HOBUIHOCTh CHCTEMHOTO aHanu3a. J[Jis 3Toro Hamo «IporuTH»
10 BCEM OCHOBaHHWSM KiIacCH(UKAIMH, BHIOMpAs Ty Pa3HOBUIHOCThH aHAIIN3A,
KOTOpass  HAWIydlmuM  oOpa3oM  OTpakaeT CBOWCTBA  IPUMEHSEMOM
Pa3HOBUIHOCTH aHAIIN3A.

3.5.1 Meroabl cucremMHoro asnajausa. IIpakTuyeckue
ACMEKTHI

Metoapl WCCIEeOBaHUS CHCTEM IO CIOCOo0y 00paboTKu WH(pOpMAINH
MOTYT OBITh TIO/ICJICHBI HA JIBE TPYIIIIHI:

-Koauvecmeennvle (Qopmanuzosannvle) — B OCHOBE IHH(poBas
uHbOpMaIHs, a TAKKE CIIOCOOBI MOTyUeHUs MU(PPOBBIX TaHHBIX, UX aHAJIHN3
U OIICHHBAHUE;

-KauecmeenHvle (I8pucmuyeckue) — B OCHOBE OILIEHKAa Ha OCHOBE

CYKJEHHM, )KU3HEHHOT'O ONbITA U 3HAHUM.

Koauuecmeennvie memoowt DopmanvHble Memoovl —

Memoovl  (hopManuz08aHHO20
Ananumuyeckue memooul

npeocmasieHusi CUCmem
Cmamucmuyeckue memooul
Teopemuko-mHodcecmeenHvie Memoovl

Jluneeucmuuecxkue memoowl

Cemuomuueckue memoonl

I pagpuueckue memoovl

MeTton pemaronmx MaTpuil JBpHCTHYECKHE MeTOAbI —
MopdoaorudecKkuii moaxo/n METOJIbl, HAIPAaBJICHHbIE Ha
MeTtonbl CTPYKTYypHU3AIUN: AKTUBU3AIMIO HCIOJIb30BAHUS
«J1epeBa 1esei», «porao3Horo rpada» u Ap. | UHTYUIIMH u OIIbITA
Mertonast «leabhu» CIICIIMAJIMCTOB

MCTOIH)I 9KCIICPTHBIX OLICHOK
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Mertoapl «cieHapueB»
MeTo/11 MO3TOBOTO IITYpMa (aTaKu)
JInarHocTU4YeCKUe METObI

CeTeBble METOIBI

PucyHnoxk 3.12 MeTo/1bl CUCTEMHOI0 aHAJIW3a C Pa3JIMYHON CTENEHbIO
dbopmanuzanuu

JleneHne METOAOB CHCTEMHOIO aHajiu3a Ha KAayeCTBEHHBIE W
KOJINYECTBEHHBIE UMEET OTHOCUTEIBHBIN, YCIOBHBIM Xapakrep. B HEKOTOpPBIX
KAUECTBEHHBIX METOAAX MWCIOJB3YETCS IPHUEM IIEPeBOJAa KayeCTBEHHOMN
uHbopMalluu B  KOJUYECTBEHHbIE  TMOKaszaTeiau  (Hampumep,  IIKaia
PaHXMPOBAHMS NPU HKCIEPTHOM OLIEHKE KadyecTBa), a B KOJUYECTBEHHBIX
METOJaX [JOIyCKaeTcsi BbIOOp Ha OCHOBE CYOBEKTMBHOIO HPEAIOYTEHMUS,
npeanojoxenusd. 1103ToMy, BaKHO MHOHATH OCHOBOIIOJATAOIIMK MTPUHIUI
JIeJIEHUs] — CTENEeHb (hOpMaIU3aLim.

JIrobol  METOJ] CHCTEMHOr0 aHajiu3a MMEET HE TOJIbKO CBOU
NpPEeMMYIIECTBA, HO MW HEJAOCTAaTKH, OrPAHMYEHHS. OTO  ONpenessieT
HEOOXOUMOCTh JUIsl pELICHHsI TIOCTABICHHBIX 1IeJIeH, IPOo0JIEM HCII0JIb30BATh
napajuyielbHO MJIM B COYETAaHMM HA Pa3HbIX JTalax HCCIEAOBaHUS
pa3HoOOOpa3Hble METO/IbI aHaIN3a. Tak, 11 aHanu3a CUCTEM B SKOHOMHUYECKOM
chepe AEATENBbHOCTH YEJIOBEKAa, TaKOM HWHTETrpaJIbHbI MOJIXOJ I03BOJISIET
paccMaTpuBaTh MPoOIeMbl 0ojiee OOBEKTUBHO MU, CJEIOBATEIHLHO, PEIICHUS
IPUHATHIE HA OCHOBE COYETaHUS pPa3HbIX METO/I0B OyAyT 3P (EeKTHUBHEE.

Cnenyer 3aMeTHTh, 4YTO  KOJIMYECTBEHHBIE  METOJbl  YCIEUIHO
OPUMEHSIOTCSI B YCJOBHSIX OOJBIICH OMPEIENICHHOCTH, YTO KaK MPaBUIIO,
COOTBETCTBYET IPOCTHIM (HWKHUH YypOBEHb HEPAPXMHM) SKOHOMHUYECKUM
cuctemaM. [Ipu mepexone xk Ooree CIOKHBIM CTPYKTypaM KOJUYECTBEHHAs
OIPEAEIEHHOCTh CUCTEMBI YMEHBIIIAETCS U IPUOOpETaeT 0oJiee KaueCTBEHHbBIE
XapaKTEPUCTUKH, YPOBEHb PHUCKA W  HEOIPENEIICHHOCTH IOBBIIIACTCS,
COOTBETCTBEHHO Ooyiee BOCTPEOOBAaHHBIMU  CTAHOBSITCS CyOBEKTHUBHEIE,
KayeCTBEHHbIE METO/Ibl aHAJIN34, a (POPMAJIM30BaHHBIE METOBI U UX DJIEMEHTHI

YXOIAT Ha BCIIOMOTATEJIbHBIN IJIaH.




3.6 ®opMuUpOBaHHUE NMPEACTABJICHUS CUCTEMbI

Paccmorpum  mpomece  opmupoBaHust  0o0mero u - JETaIbHOTO
NPEJICTABJICHHUS CUCTEMBbI, BKIIFOYAFOIIUHI JIEBAThH OCHOBHBIX CTa UM,

®opMupoBaHUe 00111eT0 MPEACTABIEHNS CHCTEMbI

Cmaous 1. BoisiBnenue ThaBHBIX  (yHKUMNA  (CBOMCTB, 1eneH,

npeaHazHayeHus) cuctembl. opmupoBanue (BbIOOP) OCHOBHBIX MPEAMETHBIX
NOHSTUMN, UCTIONBb3yeMbIX B cucteMe. Ha 3Toit ctaguu peub uner 06 ysiCHeHUu
OCHOBHBIX BBIXOJIOB B cucTteMme. MIMEHHO C 3TOro Jiydiie BCEro HauYMHAThH €€
UCCIIEJOBAHHUE.

JlommkeH OBITh OIpENENEH  THUII BBIXOJ1A: MAaTEPUAJIbHbIN,
HHEPreTUYECKU, THPOPMALIMOHHBIN, OHU JOJDKHBI ObITh OTHECEHBI K KaKHUM-
aMb0 (PU3NYECKUM WM JPYTMM TOHSATHSM  (BBIXOJ IPOHM3BOJICTBA —
npooykyus  (kakas?),  BBIXOJl ~ CHUCTEMbl  YIPaBIEHUS — KOMAHOHASA
unopmayus (Ona ueeo? 6 kaxom 6ude?), BBIXOJ aBTOMATU3UPOBAHHOM
WH()OPMAITMOHHOU CUCTEMBI — c8edeHus (0 wem?) v T.1.).

Cmaodus 2. BrisiBIeHHME OCHOBHBIX (PYHKIMH W dYacTed (MomayJiel) B
cucreMe. [loHuManue eauMHCTBA dTUX YacTed B paMKax cucrembl. Ha sron
CTaMd TPOUCXOJUT TEPBOE 3HAKOMCTBO C BHYTPEHHUM COJIEPKaHHEM
CHUCTEMBI, BBISBIISIETCS, U3 KAKUX KPYIHBIX YaCTEl OHA COCTOUT U KaKYyH0 pOJb
KaX/ash 4YacTb WIpaeT B CUCTEME. OJTO CTaAusl TMOJY4YEHUS TMEePBUUYHBIX
CBEIEHUN O CTPYKTYpE€ M XapaKTepe OCHOBHBIX CBA3€W. Takue CBeIeHUS
clenyeT MPeACTaBIATh U U3ydaTh MPU MOMOIIU CTPYKTYPHBIX UM 0OBEKTHO-
OpPUEHTUPOBAHHBIX METOJIOB aHaliM3a CHUCTEM, TIJie, HalpUMeEp, BBISICHAETCS
HaJu4yue MPEUMYIIECTBEHHO IIOCJIENOBATENBHOTO WM  [apauIebHOTO
XapakTepa COENWMHEHUs 4YacTel, B3aUMHOM WM  IPEUMYIIECTBEHHO
OJHOCTOPOHHEW HAIPABJIEHHOCTH BO3AEUCTBAM MEXKIY YACTSMU U T.M. YK€ HA
TOM  CTaAuM CcleAayeT oOpaTUTh BHMMAaHUME Ha Tak Ha3bIBaeMble
cucteMooOpa3sytone (GakTopel, T.€. HA TE CBS3H, B3aMMOOOYCIOBJICHHOCTH,

KOTOPbIC 1 ACIIa0T CUCTCMY CUCTEMOM.
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Cmaousa 3. BbIIBIEHUE OCHOBHBIX IIPOLIECCOB B CHUCTEME, HX POJIH,
YCIOBHM  OCYLICCTBJICHHS; BBIABICHHE CTaAMMHOCTH, CKa4KOB, CMEH
COCTOSIHUI B (DyHKLIMOHUPOBAHUU; B CUCTEMAX C YIPABJIECHUEM — BBIJICIICHUE
OCHOBHBIX  YOpPaBISAOIUX (AKTOPOB. 3/1€Ch HUCCIENyeTCs JAUHAMHUKA
BOXHEHIINX H3MEHEHUH B CHUCTEME, XOJ COOBITHH, BBOJATCS MapameTphbl
COCTOSIHUS, paccMaTpHUBArOTCS (AKTOPbI, BIUAIOIIME HA ATH TapaMeETphl,
o0ecrieunBaroIIle TEUEHHE IPOLECCOB, a TAKXKE YCIOBHUSA Hayaja M KOHLA
npoueccoB. Onpezensercs, ynpasisieMbl JIM MPOLECCHl U CIIOCOOCTBYIOT JIU
OHM OCYIIECTBJICHUIO CUCTEMOM CBOUX TIJIaBHBIX (PyHKUMA. J{7s ympaBiseMbIx
CUCTEM YSCHSIOTCS OCHOBHBIC YNPABIIAIOIINE BO3JIEUCTBUSA, UX TUI, HCTOYHUK
Y CTEIICHb BIIUSHUSA HA CUCTEMY.

Cmaousi 4. BeIsiBieHHMEe OCHOBHBIX JJIEMEHTOB «HECHUCTEMEBI», C

KOTOPBIMH CBSI3aHA M3ydaeMas cucTeMa. BhIsABICHHE XapakTepa 3THX CBS3EH.
Ha sTo0if cTanuu pemaercst psa oTAeNbHBIX podiem. HccnenyoTest OCHOBHBIE
BHEIIHUE BO3JECUCTBUS Ha cucTteMy (BXoapl). OmNpenensrorcss HX TUI
(BelLleCTBEHHBIE, PHEpPreTndyeckue, MH(POPMALMOHHbIE), CTENEHb BIMSHUS Ha
CUCTEMY, OCHOBHBIE XapaKTEPUCTHUKU. DUKCHUPYIOTCS TpPaHULBI TOrO, 4YTO
CUMTACTCS] CUCTEMOMW, ONPENEISAIOTCS JJIEMEHThl «HECHCTEMBD», Ha KOTOPBIE
HaIlpaBJ€Hbl OCHOBHBIE BBIXOJHbIE BO3ACHCTBUA. 3J€Ch JK€ IOJIE3HO
IPOCJIEIUTH IBOJIIOIMIO CUCTEMBI, IyTh ee GopmupoBanus. Hepenko nMeHHO
3TO BEAET K MOHUMAHUIO CTPYKTYphl U OCOOEHHOCTEH (PYHKIIMOHUPOBAHUS
cucteMbl. B 1enoM naHHas cTaaus MO3BOJSET JIydlle YSICHUTH TIJIABHBIE
(YHKIIMM CHUCTEMBI, €€ 3aBUCUMOCTb U YSA3BUMOCTb WM OTHOCUTEJIbHYIO
HE3aBUCUMOCTB BO BHEIIIHEN cpefe.

Cmaousa 5. BeIsIBIEHHE HEONPEACIEHHOCTE M CIydyallHOCTEHd B
CUTyallud UX OMNPEIEISIIOIIET0 BIMSHUA Ha CUCTEMY (I CTOXaCTUYECKUX
CHUCTEM).

Cmaousa 6. BeiABIeHHE  pPa3BETBICHHOM CTPYKTYpbl, HEpapXuu,

dbopMHpoBaHUE TPEACTABICHUI O CHCTEME KaK O COBOKYIHOCTH MOYJEH,

CBA3aHHbBIX BXOJaMH-BBIXOAaMU.
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Cragueit 6 3akaHuyuBaeTcsi (OPMUPOBAHHE OOIIMX MPEACTABICHUNA O
cucreme. Kak mpaBmiio, 3TOro JOCTaTOYHO, €CIM pedyb HaeT o0 oObekTe, C
KOTOPBIM MBI HENOCpPeACTBeHHO paboTath He Oynmem. Ecim ke peub uuer o
CUCTEME, KOTOPOI Ha/J0 3aHUMATHCSA [Tl €€ TIIyOOKOro U3ydeHus, yydlleHus,
yIpaBJeHus, TO HaM MPUAETCS MOWTH JAajbllle MO CIUpPaIeoO0pa3sHOMY IyTH

erIY6JIeHHOFO HCCiICa0OBaHUsA CUCTCMBI.

DopMHUpOBaHHUE 1€TATBHOIO MPeACTABJICHUNA CUCTEMbI

Cmaous 7. BeIgBIIEHHE BCEX JJIEMEHTOB M CBSI3€H, BAXKHBLIX IS IICJICH
paccmotpenus. MX oOTHeceHHE K CTPYKTYpE HEpapXud B CHUCTEME.
PanxupoBaHue 371EMEHTOB U CBA3EHM IO UX 3HAYUMOCTH.

Cramuu 6 1 7 TECHO CBSI3aHBI APYT C APYTOM, TOITOMY HX OOCYKJICHHE
nosie3Ho mnposectu BMecte. Cragusa 6 — 3TO MNpeaen MO3HAHUS «BHYTPb»
JIOCTATOYHO CJIOHOM CUCTEMBI JIJIs JIMIIA, ONIEPUPYIOLIEro €10 1eankoM. bosee
yrayOneHHble 3HaHUS O cucteme (ctagus 7) OyIeT HWMETh YXKE TOJBKO
CIICLIMAJINCT, OTBEYAIOUIMK 3a €€ OTACNIbHbIE 4YacTh. J[nsg HE CIHMILIKOM
CIIOKHOTO OOBEKTa YpPOBEHb CTAaauu 7 — 3HAHUE CHUCTEMBI IEJTMKOM —
JOCTHXKUM U JIJIs1 OJTHOTO uenoBeka. TakuM oOpa3oM, XOTs CyTh cTaauit 6 u 7
OJlHA M Ta €, HO B IMEPBOM M3 HUX Mbl OTPAHUYMBAEMCS TE€M pPa3yMHBIM
00bEeMOM CBeJICHUM, KOTOPBIN TOCTYIEH OJJHOMY HUCCIIEA0BATEIIO.

[Ipu  yrayOneHHOM — neTanu3allMd  BaXXHO  BBIACNSATH ~ MMEHHO
CYIIIECTBEHHBIC JIJII PACCMOTPEHUS dJIEMEHTHI (MOYJN) U CBS3U, OTOpachiBas
BCE TO, YTO HE MPENCTABISIET UHTEpEca IS Lesied uccnenoBanus. [lozHanue
CHUCTEMBI MPENINOJAraéT HE BCErAa TOJbKO OTIEJIECHHUE CYLIECTBEHHOIO OT
HECYIIECTBEHHOTO0, HO TakXKe AaKICHTHPOBAHWE BHUMaHUS Ha Oojee
CyIIECTBEHHOM. JleTanu3aiusi AOJKHA 3aTPOHYTh M YXKE PACCMOTPEHHYIO B
ctaquu 4 CBsI3b CUCTEMBI C «Hecuctemoi». Ha cragum 7 COBOKYHMHOCTh
BHEIIIHUX CBSI3€M CUUTAETCS MPOSCHEHHON HACTOJIBKO, YTO MOKHO TOBOPUTH O

JOCKOHAJIBHOM 3HAaHWHU CUCTEMBI.
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Craguu 6 u 7 mMOABOASAT UTOT O0IEMY, LIETLHOMY H3YyUYEHHUIO CHCTEMBI.
JlanpHelmme cTaguu yXKe pacCMaTpUBAIOT TOJIBKO €€ OTIEIbHBIE CTOPOHBI.
[Toaromy BaxHO emie pa3 OOpaTUTh BHUMAHHE Ha CHUCTEMOOOpa3yrolue
(dakTopbl, Ha POJb KAKIOTO BJEMEHTa M KaXJI0H CBsI3M, Ha MOHUMAaHHE,
[IOYEMY OHU MMEHHO TaKOBbI WIN JIOJKHBI ObITh UMEHHO TAKOBBIMU B aCIIEKTE
€IUHCTBA CUCTEMBI.

Cmadus 8. Y4yeT U3MEHEHUN U HEOINPENIEICHHOCTE B CHUCTEME. 3/1eCh
UCCIIEAYIOTCSI MEJIEHHOE, OOBIYHO HEXKEJNATeIIbHOE HW3MEHEHHUE CBOWCTB
CUCTEMBI, KOTOPOE MPHUHSATO Ha3bIBaTh «CTAPEHUEM», a TaKK€ BO3MOYKHOCTh
3aMEHbl OTIEJIbHBIX YacTed (MoayJsel) Ha HOBbIE, MO3BOJISIOLUIME HE TOJBKO
IIPOTUBOCTOSTH CTAPEHUIO, HO U ITOBBICUTH KAYECTBO CUCTEMBI 110 CPABHEHUIO C
IIEPBOHAYAJIHBIM COCTOSIHUEM. TaKoe€ COBEPIIEHCTBOBAHUE HMCKYCCTBEHHOM
CUCTEMBbI IIPUHATO HA3bIBaTh pa3BUTHEM. K HEMy Takke OTHOCAT YIydlIEHUE
XapaKTEPUCTUK MOJIYJIEH, TMOJAKIIOUYEHUE HOBBIX MOJYJEH, HAKOIUIEHHE
uHbOpMallMu ISl JYYIIET0 €€ HCIOJb30BaHMUsS, a MHOTAa M IEPECTPOUKY
CTPYKTYpBI, U€PAPXUU CBS3EH.

OCHOBHBIE HEONPEJEICHHOCTH B CTOXAaCTUYECKON CHUCTEME CUUTAKOTCS
UCCJIENOBAHHBIMA Ha cragud 5. OgHAaKo HENeTEpPMUHUPOBAHHOCTH BCETIA
OPUCYTCTBYET M B CHCTEME, HE MpeIHa3HauyeHHOW paboTaTh B YCIOBHSX
CIIy4ailHOTO  XapakTepa BXOJOB U  cBsized. JloGaBuM, dYTO  yder
HEOIIPEIEICHHOCTEN B 3TOM Ciy4yae OOBIYHO IPEBpAIIAECTCA B MCCIIEAOBAHUE
YYBCTBUTEIBHOCTH  Ba)XXHEMIIMX CBOMCTB  (BbIXOAOB) cucteMbl. llox
YyBCTBUTEJIBHOCTBIO ITIOHMMAIOT CTEIIEHb BIMSHUS HM3MEHEHMsS BXOJOB Ha
WU3MEHEHUE BBIXOJOB.

Cmaoua 9. iccnenoBanue (QPyHKIIUN U TPOIIECCOB B CHUCTEME B IEIAX
yIpaBJIeHUs UMHU. BBeneHue ynpasieHus W NPOLENYp NPHUHATHSA PELICHUS.
Ynpasistomue BO3JIEUCTBHAS ~ KaK  CHUCTEMBI  YIIPABJICHMUS. Jns
LEJICHANPABICHHBIX U JPYTUX CUCTEM C YNPABICHUEM JaHHAs CTAaIus UMEET
Oonbiioe 3HaueHue. OCHOBHBIE YIpaBISIOIINE (AKTOPbl OBUIN YSICHEHBI NpU

pPaccMOTPEHUHU CTaauM 3, HO TaM 3TO HOCHUJIO XapakTep o0Iiei HHPpopMaIuu o
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cucteme. Jns »3¢d(dekTUBHOrO BBEACHHUS YIPABICHUNA WM H3YYCHHS] HX
BO3/JCICTBUI Ha (DYHKIIMU CUCTEMBI M IPOLECCH B HEM HEOOX0IUMO TIIy0oKOe
3HaHUE CUCTEMBbl. AMEHHO nOIMOMy mbl 2060pum 00 ananuse YnpaeieHuil
monbKo ceuyac, nocie 6CECMOPOHHE20 PACCMOMPEHUA  CUCHIEMD.
HanomHuM, 4TO ympaBiieHME MOXKET ObITh YpPE3BBIYAMHO pa3HOOOpa3HBIM IO
COJIEPKAHUIO - OT KOMaHJ CHEUUaIu3upoBaHHOW yrpasisiomeid OBM 1o
MHHHMCTEPCKUX ITPUKA3OB.

OpHako  BO3MOXHOCTb  €IMHOOOPA3HOIrO  pacCMOTPEHMs]  BCEX
L[CJICHAIIPABJICHHBIX BMELIATEIbCTB B IOBEAEHUE CHCTEMBI IO3BOJSAET
TOBOPUTh YK€ HE 00 OTIENbHBIX YIPABICHYECKMX aKTaX, a O CHCTEME
YIPABJICHMS, KOTOpask TECHO NEPEIUIETACTC C OCHOBHOM CUCTEMOM, HO YETKO
BbIIETISICTCS B (PYHKIIMOHAJIHLHOM OTHOIICHUH.

Ha naHHO# craguu BbICHSETCS, TA€, KOrla M Kak (B Kakux TOYKax
CHUCTEMBbI, B KaKh€ MOMEHTBHI, B KaKUX IIpolieccax, CKaykax, BbIOOpax wu3
COBOKYIHOCTH, JIOTUYECKHX IepexoJax M T.O.) CHUCTEMa YyIpaBJICHUS
BO3/JCIICTBYET Ha OCHOBHYIO CHCTEMY, HAaCKOJBKO 3TO 3(PQEKTUBHO,
npuemieMo U ynoOHo peanmusyeMo. [Ipu BBeneHuM ympaBieHUl B CHUCTEME
JOJDKHBI OBITH HCCIIEIOBaHbl BAPUAHTHI IEPEBOJA BXOJOB M IOCTOSHHBIX
[1apaMeTPOB B YNPABISIEMBIE, ONPEAEIEHbI JOIYCTUMBIE MPEAEIIbI YIIPABICHUS
¥ CIIOCOOBI MX peash3aluu.

ITocne 3aBepuieHUs cTaauil 6-9 uccier0BaHUe CUCTEM IPOJOIHKACTCS Ha
KayeCTBEHHO  HOBOM  YpOBHE — cieyeT  crneuuduueckas  cTaaus
MOJEJINPOBAHUS.

O co30anuu mooenu MoONHCHO 2060puUmMb MOILKO NOCAE NOIAHO20
U3 UEeHUs CUCHIEMDL.

B Hacrosmee  BpeMs ~ MHTEHCHMBHO  pa3BUBaeTcsi  «uudposoe
MOJEIUPOBAHUE»— KOT1a CO3/1a€TCSI COBOKYITHOCTh MAaTEMaTUYECKUX MOJEIEH
Kakoro JnuOO0 W3JeNHs HauyhHas OT CTaJud MPOEKTHPOBAHMS, pa3pabOTKu
KOHCTPYKTOPCKOM M TEXHOJOTMYECKOM JOKYMEHTalUH, OHKCILIyaTalluu |

3aKaH4YHUBACTCA CTaI(Heﬁ YTUJIN3al1u.
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3.7 Uctopuueckne npuMepsl passutusa TC

[IpuBenemM nmpumepsl pa3BUTHSI OTACIbHBIX TEXHUYECKUX CUCTEM BO
BPEMEHU:

3amenieHns pa3BUTHS 3aMETHBI BO MHOTHX 00JIacTsIX COBPEMEHHOM
TEXHUKHU.

VYkaxeM Julib Ha HEKOTOPhIE U3 HUX

. pacnucanue ABrxeHus cynoB 1o Boare ¢ 1901 no 1987r.
MOYTU HE U3MEHWIOCH, T.K. CKOPOCTb €lIE B IPOLLIOM BEKE
NpUOIN3UIACH K TPEACIBHO BO3MOXKHOM JUIsl JAHHOTO THUIIA CYJI0B;

. mBeliHas MamuHa D.Xoy, nzodperennas 150 net Hazan,
npousBoamiia 300 CTEKKOB B MUHYTY; IPOU3BOAUTEIBHOCTD
COBPEMEHHBIX MaIIUH 3 - 3,5 ThIC. CTEXXKOB B MUHYTY, €CJIU IIUTh TKaHU
U3 HaTypaJIbHBIX BOJIOKOH; JJII CHHTETUKH TaKasi CKOPOCTh CIUIIKOM
BEJIMKA, UTJIa OT TPEHUSI HArPEBAETCS U PACIUIaBISIET MOJIUMEPHI;

. CpEeIHsIsl CKOPOCTh Pe3aHusl MeTajlla Ha TOKapHBIX CTaHKaX
3a 100 net Bo3pocna ¢ 2,8 m/muH. 10 115 M/muH, HO ¢ 1965T.
MPAKTUYECKU HE MOBBIIIAETCS;

. ¢ 1965r. He pacTeT CKOPOCTh ABUKEHUS MOE3/I0B,
MPOU3BOJIUTEIIBHOCTD JKEJIE3HOJOPOKHBIX MEPEBO30K YBEINUNBAETCS 3a
CYET YBEJTUYEHUSI MACChl U JITTMHBI COCTABOB;

. OCMAHOBUICA POC K.N.0. 2JleKmpozeHepamopos, ons TOL]
u ASC on cocmaensem npumepno 30%;

. M0 YTBEPKACHHUIO CIIEIUATNCTOB HEBO3MOXKHO U
HEIEJIeCOo00pa3HO CO3/1aBaTh T€HEPATOPHI MOIITHOCTRIO Ooiee 2,5 - 3
MJIH. KBT;

. NpUOIMKAIOTCS K TIpeiey cBoux Bo3MoxkHocTel JIDII, ux

HaIpsHKEHUE HE MOXKET MpeBbIaTh 2,2 - 2,5 Thic. KB;
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. JOCTUTHYT MPEJEN MOBBITICHUS (U3HUKO-XUMHUUIECKIX
CBOMCTB TpaJMIIMOHHBIX MaTEpUAJIOB (XJIOIMOK, IIEPCTh, KOXKU, METAILIIbI,
CILJIaBbl, KEJIE300€TOH U T.J.);

. 0JIM3Ka K MPeJeIbHOMY YPOBHIO YPOKaWHOCTh PA3INIHbIX,
MIPEXKIE BCETO, 3€PHOBBIX KYJIBTYP;

. KECTKHUE OTPAaHUYEHUS B YACTU MHTECHCU(UKAITIU
TEXHOJIOTUYECKUX MPOLIECCOB MOCTABIEHBI MPUPOJON B
YKUBOTHOBO/ICTBE;

(Ucmounux: H.U.Ilempos. Pybesicu enedpenus. Cepusa "Texnuxa", 1989,
M 1, c. 46-52)

OTH ¥ MHOTHE APYrUe MPU3HAKU 3aMEIJIEHNS CBUIETENICTBYIOT JIUILb O
NPUOIMKEHUU TIEPUOJIa YCKOPEHHOTO Pa3BUTHS KaXIOW W3 3TUX oOjacTeit
YEJIOBEYECKON AEATEIbHOCTH.

Tpyanoctn u mpotuBopednss OyAyT TPEOJOJICHBI M HOBas TEXHUKA,
HOBBIE CIIOCOOBI U TeXHOJIOTHK oOecniedar peiBoK B I'TID. Kaxxnoe yBennuenue
I'TI® pocruraercs 3a CUET UCIOIB30BAHUSA 3HAHUM IOJIyYEHHBIX B IPOLIECCE
pazButus TC, U3BICUEHHBIX U3 3aMACHUKOB HAYKH WJIM IIEJCHAIPaBIECHHO
(BBITIOJIHEHUE TOTPEOHOCTH) CO3J@aHHBIX '"MOJ JaHHYr0 3a1audy". C TeueHuem

BpeMmeHu pocT ['TID 3amennmTcs u LUK HOBTOPUTCS.

3.8 /leBsiTH IKpaHHAsA MATPHUIIA PA3BUTHSA CHCTEM

Cucmemmnviti Onepamop — e1ie OAMH HHCTPYMEHT aHaJIN3a PA3BUTHSA
cucteM. Crucremublil OniepaTop (Wim 9-3kpaHHasi cxema TaJaHTIMBOrO
MBIIUIEHHST) — 3TO CUCTEMHBIA METOJ MBILIUIEHUS, KOTOPBIA COUETAET
3BOJIIOLMIO CUCTEMBI U3 MPOLLIOT0 Yepe3 HacTosllee B Oyaylee ¢

OpFaHHBaHHOHHOﬁ HCp&pXHCﬁ CHCTCMBI OT KOMIIOHCHTOB JO HaJJCHUCTCMBI

(puc. 3.13).
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owunoe 9) ee
15 ———{ HaAcUcTeEMA = yAyW —
HaZCUCTEMbI HagCUCTEMbI
dHTUCUNCTEMA
npotwunoe cierena . Oyayluee
CUCTEMDI CUCTEMDI
HROLLTOS nogcuctema i Oynywee
noacucTembl noacucTembl

Pucynoxk 3.13 9-tu skpaHHas cxeMa pa3BUTUSI CUCTEMBI

OcHoBHas uaes, 3TOro MNoAxoaa, COCTOMT B TOM, YTO JUISl YIy4IIEHUS
CHUCTEMbI MOKHO U3MEHUTDH YTO-TMOO HE TOJILKO B CAMOW CUCTEME, HO B €€
IpOIUIOM, Oy TyIieM, B HAICUCTEME HIIM TIOJICUCTEME T. [I.

HoBble NTHHOBAIIMOHHBIE BO3MOKHOCTH MOSIBIISAIOTCS 110 MEPE TOTO KAK
MBI yAaaseMCs OT LIEHTPAJIbHOI'0 YKpaHa CUCTEMHOIO oIepaTopa.

CucreMHBII oniepaTop B ACUCTBUTEIBHOCTH UMEET OOJiee IEBATU
sKpaHoB. Hanmpumep, Kaxapiit skpaH uMmeeT 6osiee ueM oany Haacucremy. Jls
KQKJI0M CUCTEMBbI UMEETCS TaKkKe U aHmu-cucmema (CUCTEMA, B KOTOPOU OJMH
VI HECKOJIBKO IapamMeTpOB, CBOMCTB WM IEUCTBUN N3MEHEHBI Ha
MPOTUBOIOJIOKHOE 3HaUeHUE). JJIs KaXK/I0i CUCTEMBl UMEIOTCS TaKkKe U
IIOZICUCTEMBI.

Jocmouncmea memooa:

. CUCTEMHBIH (aJITOPUTMUYECKUI) TOAXO/I K PELICHUIO 3a/1a4

1 BOOOIIIE K MBIIIIECHUIO,

. MpeoJ0JICBACT IICUXOJIOTHUUCCKYIO NMHEPLIUTIO
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. 3HAYNUTEJILHOE U3MEHEHHE B OJJHOM M3 IKPaHOB MEPEPaCTAET
B 3HAUMTEIBHOE U3MeHEeHHe B CucteMHoM Onepartope
. HEOO0JIbIIOE U3MEHEHHUE B OTHOM U3 IKPAHOB MOYKET
NepepacTy B 3HAUMTENbHOE 3MeHeHne B CucreMHoM OnepaTope
. CKOp€e BEPOATHBI (PyHaMEHTAJIbHbIE KAUECTBEHHbBIE
U3MEHEHUS B CUCTEME, YEM JIONIOJIHUTEIbHBIE KAUECTBEHHbBIE H3MEHEHHUS
Heoocmamku memooa:
. aHaJIU3 BO3MOXHBIX ITOCJIEICTBUM U3MEHEHUN ISl OJJHOTO
U3 SKPAHOB MOXET OTHATh MHOI'O BPEMEHH;
. MOTYT BO3HUKHYTH TPYXHOCTH C MOHUTOPUHIOM U3MEHEHUN
B CucremHom Omneparope BCIEICTBUE U3MEHEHUI B OJTHOM U3 DKPAHOB.
«KapTuHkmn» Ha 3KpaHaX CHCTEMHOT0 omneparopa OyIyT pa3Hbie B
3aBUCUMOCTH OT TOTO KaK, I10 KAKOMY HaIIPaBJICHUIO KIPUXOAUTH» K 3TOMY
sKkpany. Hanpumep, kK HacucTeMe B NPOILIOM (BEPXHUI JIEBBII 3KPaH) MOXKHO
«IIOJOUTH» ABYMS NyTSAMH. Eciin paccMaTpuBaTh 3TOT 3KpaH Kak HAaJICUCTEMY
JUTSL UMM WK JUTsl TOBApa, TO MOJIYYUM 3aBOJl WM Marasul. Eciu
paccMaTpHUBaTh 3TOT FKPaH KaK MPOLUIOE JIOKAIBHON CETH, TO 3TO MOXKET
OBbITh, HAIIPUMEDP, BHYTPEHHA 1I0UYTA, THEBMOIIOUTA WM IIPOCTO HE CBSI3AHHBIE
MEX1y COOON KOMIBIOTEPHI.
Taxum 06pa3om, 3a KaXKJIbIM SKPaHOM B JEHCTBUTEILHOCTH MHOTO
Pa3HbIX KPAHOB, CBSI3aHHBIX C paccMaTpuBaeMoil cuctemoi. Eciu He

YUUTBIBATb 3THU CBA3H, TO JICTKO AOIMYCTUTb CUCTCMHYIO OH_II/I6Ky

3.9 YUernlIpe cTaauu pa3BuTus TexHuku no Murtuo Kaky

(Mcmounux: https://vikent.ru/enc/6962/)

«Y 1a4HO€ COYETaHUE COLMAIIBHBIX IEPEMEH U OBJIAJICHUS YETHIPbMSI
TUNaMU (PyHJaMEHTaIbHBIX B3aUMOIeUCTBUI BhiBesIO EBpomy Ha
JUUpYIOIUE MO3UIMU B Mupe. Ho TeXHONIOrnr TMHAMUYHbBI, OHU TO U JEJI0

MeHstoTcsa. OHU pOXKIAIOTCS, pa3BUBAIOTCS, paclBETalOT U THOHYT. YTOOBI
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INOHATb, KaK KOHKPCTHBIC TCXHOJIOTHUH B onmkaiiiiee BpCMs USMCHSAT MUDP,

IMOJIE3HO IMTOCMOTPETDL, KaK OHU IMMOAYUHAIOTCA HEKOTOPBIM 3aKOHAaM 5BOJIIOLIUHA.
B Pa3BUTHH MACCOBBIX TCXHOJ’IOFHﬁ, KaK IIpaBuj10, MOXHO BBIJICIIUTD

YCThIPC OCHOBHBLIX 3Talla. B »TOM HecnoxHO Y66I[I/ITBC$I, B3IVIXIHYB HAa UCTOPHUIO

6VMaFI/I, BOAOIIPOBOJAA, JICKTPHUYCCTBA 1 KOMIIBIOTCPOB.

Ha nepgom smane nponyKThl 3TON TEXHOJIOTUN OOXOSITCS TaK JOPOTO, UTO MX
HEYCBHIITHO OXpaHstoT. bymara B Busie nanupyca, u300peTéHHasi ApeBHUMHU
CTUNTSIHAMHU, U TT03Ke Oymara, mpuayMaHHas KUTalIlaMu, ThICSYH JIET Ha3a/l
OBLIIM HACTOJIBKO APArolleHHbI, YTO OJMH MAUPYCHBIA CBUTOK MOIJIM OXPAHSTh
JECATKH JKPELOB. ITa TEXHOJIOTHUS, XOTA U OblJIa IPUMUTUBHOM, J1ajia MOIIIHBIN

TOJIYOK Pa3BHUTHUIO I[pCBHCfI OWBUIIW3alluN.

Bmopoii sman nns 6ymaru HacTynui okoiio 1450 r., korga ['yrenbepr
M300pEN crocod mevyaT MoABKHBIMU JuTepaMu. [losBunmuce nepsoie
«JIMYHBIE KHUTWY»; Y€TIOBEK MOT MPUOOPECTH [Tl ce0s1 KHUTY, COJIEPKaBIIYIO
MYJIPOCTh HE OJTHOM COTHU JPEBHUX CBUTKOB.

o I'yrenGepra Bo Bceii Epornie enpa HacuuThiBajgock 30 000 ToMoB, a

K 1500 r. KHUT OBLIO YK€ JEeBSITh MUJIIMOHOB; TOCTYITHbIE KHUTH
O’KMBWJIM UHTEIJUICKTYaJIbHYIO KU3HB EBPOIIBI M CTAJIM MOIITHBIM CTUMYJIOM
1uta Bo3poxaeHus.

Ho okxomo 1930 r. mns Oymaru uauancs mpemuii 3man, KOrjaa e
CTOMMOCTD YIlajia HEeBEPOSATHO. BO3HUKIM JIMUHbIE OMOIMOTEKH, OJJUH YEIOBEK
MOT BJaJ€Thb COTHSAMH KHMI. bymara mnpeBpatuiach B  OOBIYHBIN
noTpeOUTeNbCKUN TOBap, €€ cTaiu mnpojaaBaTh TOHHamu. Ha 3tom »sTame
Oymara ObLja Be3/ie M HUTJIe, OHA HEBUIMMA U BE3JeCyIIla.

Tenepb ’)K€ Mbl HAXOJAMMCS HA Yemeepmom amane, Kxoraa 6yMara cTajia

BOIIPOCOM MOJBI. MBI yKpamiaemM CBOM MHpP OyMaroil BCEBO3MOMKHBIX
pacuBeTtok, ¢GopM u pazMepoB. OrpoMHyH0 4YacTh TOpPOACKON CBaJIKU

COCTaBJIsIET IMEHHO Oymara.
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Takum oOpazom, 6ymaea, kax mosap, POILIa MyTh OT TIIATEILHO

OXpaHsAEeMOU JAParolieHHOCTHU JI0 Mycopa

Mexnay tem komnbrotrep U1 UHTEpHET BCE €€ pa3BUBAIOTCA. DKOHOMHUCT
Jxon Ctuit 'opmon (JohnSteeleGordon) Ha Bommpoc 0 TOM, 3aKOHUYMJIACH JIH
KOMITBIOTEPHAS pEBOITIOLUSA, OTBETUI: «O rocrnoau, KOHEYHO HeT!

IIponnér emé€ mner cTo, IIOKA OHA MOJHOCTBIO MCYEPHAET CBOMU
BO3MO>KHOCTH, KaK 3TO IPOU30IILIO ¢ MapoBbIM jBurarenem. Ceituac IHTepHeT
IPUMEPHO B TOM >K€ TOJIOKEHUH, B KaKOM ObLIH kene3Hbie noporu B 1850 r.
OTO TONBKO Hayano». ClieyeT OTMETUTh, YTO HE BCE TEXHOJIOTUU JOCTUTAOT
TPEThEr0 M 4YeTBEPTOro »rtamoB. K mnpumepy, BO3BMEM JIOKOMOTHBBI. /[l
MEXaHU3UPOBAHHBIX CPEJCTB MEPEIBUKECHUS NEPBBIM 3Tall HAYaJICd B Hadaje
XIX Beka ¢ mosiBiaeHUEM MMapoBo30B. OJIUH MapOBO3 MOT MEPEBO3UTH COTHIO
yeraoBeK. Bropoil sTtan Hawancs B Hadale XX BeKa C MOSABJICHUEM
«TMIEePCOHAIBHOrO JOKOMOTHBAY, HHAYE N3BECTHOTO KaK aBTOMOOWJIb.

Ho 1 10KOMOTHUB, 1 aBTOMOOMIIb (YCJIOBHO TOBOPS, IBHXKYIIMICS SIIUK
Ha peslbcax WM KoJiecax) 3a MOCIEAHHUE JAECATWIETHS NPUHLUIHAIBHO HE
U3MEHWINCh. [lOSBUMUCH JHIIL HEKOTOpbIE YIYYIIEHHs, TaKHMe Kak OoJlee
MOIIHBIM ¥ 3(G(EeKTUBHBIA JBUTaTeNb WM MHTEUIEKTyallbHas CHCTEMa
yhnpasieHus. Tak 4TO TEXHOJIOTMH, KOTOPbIE HE MOTYT BCTYNUTh B TPETUH U
YeTBEPTHIM ATaNbl pa3BUTUA, OYJyT MPOCTO YIy4YIIaThCs; BO MHOTHX W3 HUX
NOSIBATCS YUIIbI, KOTOPBIE CAEIAIOT MEXAHU3MBbI «PAa3yMHBIMUY.

Tem He MeHee, SICHO, UTO HeKomopble MeXHON0SUU NPOXOOAm NOJIHbLU
YUK pazeumusl, a opyeue OCMaHasIUBaomcs HA NPOMENCYMOUHOU Cmaoul,

JIMIIb ITPOAO0JIZKAA IIOTUXOHBKY PAa3BUBATLCA.
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Tema 4. OCHOBHAE INTOHATHUA U OITPEAEJIEHUSA
TPU3:

Ilpomusopeuus,

UKP (uoeanvHulli KOHEUHblU pe3yibmam);

APU3-85;

B TPU3 cyiiecTBYIOT MOHITHS U300pemamenbCkas Cumyayus u
uzobpemamenvbckas 3a0a4a.

Hawubonee Touno stu noustus chopmynupoai aptop TPU3
I'. C. AnpTurysep:

«Hcxoonyto ungpopmayuro, uz Komopou npedcmoum vloeIums 3a0ayy,
Mbl Oy0em Hazvleams U300pemamenbCKou cCumyayuetl, Uiy npocmo
cumyayueu. Cumyayus — 3mo onucanue yCmpoucmeda uiu npoyecca ¢
VKa3zanuem Ha Kakoe-mo Hedocmarouee Kayecmao.

Curyanuu OOBIYHO JieXKaT Ha BUAY, BO BCAKOM CIy4yae, OHHM XOPOLIO
U3BECTHBI KOKAOMY crieranucty. Ho cutyanuu (B OTIM4He OT 3a/1a4) HUYETO
HE TOBOPSAT O TOM, YTO JOMYCTUMO MEHSTh M YTO MEHSTh HE JI0ITyCTHUMO.

Bor Ttunmunas cutyauus: «llapycHelii xopabmb mpu cimabom BeTpe
pa3BUBaeT Majylo ckopocTh. Kak ObITE?»

Takas cutyanus nopoxaaeT MHOXKECTBO Pa3HbIX 33/1au: KaK yBEIUYUTh
wiomwaas napyco? Kak usydiie ucnonp3oBarh umeromuecs mnapyca? Kax
B0OOI11Ie 000HTHCH 6€3 mapycoB? Kak yMeHbIIUTH COTPOTUBIICHUE BOJIbI?

...HacTto TOBOpAT, YTO MpaBWIbHAs MOCTAHOBKA 3aJayd — IOJOBHHA
pemieHusi. MpICib copaBeniuBasi, HO HE 3aBeplieHHas. HyXHO yTOYHUTH:
MOCKOJIbKY ~TpaBWJIbHAsi T[OCTAaHOBKA 3aJayd — IIOJIOBUHA  PEIIEHUS,
«BBITIPABIIATB» 3alady JOJDKEH caMm u3o0peratenb. Henb3st TpeGoBaTh:
«IlocraBbTe 3a/auy IpaBUIIBHO, TOT/A 51 €€ pelry». BeipaboTka mpaBUIbHBIX
YCIIOBUM 3aJaud — 3TO W €CTh Ipoliecc perieHus. AOCOIIOTHO MPaBUIbHO
NoCTaBlieHHas HM300peTaTenbCcKas 3ajada IepecTaeT ObITh 3ajayeil, ee

PCHICHUEC CTAHOBUTCA OUCBHUAHBIM.
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[lonauany 3amaua crpsitaHa B H300peTaTenbckoil cuTyauuu. HyxHO
YMETh €€ BBbLACIUTH. bbIBa€T M Tak, 4TO H300pETATENIO MPEeIaralT YkKe
BBIJICJIEHHYIO 3a/1ady, HO BBIJEJIEHHYIO HENpaBWIbHO. B Takux, ciyyasx
MPUXOJIUTCS BO3BPAILATHCS OT HEBEPHOM 3a7a4Ml K UCXOJHON CUTYAIlUU U YKE
IIOTOM PELIATh HOBYIO 33/1a4y».

N300peraTenbckas CUTyalMs — 3TO HEUETKOE ONMKUCAHUE CUCTEMbI WU
CUTYyallUH C YKa3aHHEM 1IEJIU, WIH HEAOCTATKOB (HedrcenameibHblx
agppexmos — HD). Yacto Takoe onucaHue 00J1aj1aeT HEOMPEIeIEHHOCThIO
dbopmymupoBku. OgHa M300peTaTENbCKAsI CUTYAIHS, KaK MPABHIIIO, COACPIKUT
HECKOJIbKO Pa3HbIX U300peTaTeNIbCKuX 3a7ad. ITO MOTYT
ObITh MAKCHU-321a49H WJI1 MUHU-32]a4H.

3amaua 1. 3ammTa JaHHBIX

Kak oGecrieunTh 3amuTy KOHTaKTa?

DTO0 TUIOBas U300peTaTeabcKasi CUTyalus, UMEIoIasi MHOTO
HaIpaBJICHUI pEIlIeHUs], HAPpUMeEp:

1. pa3nuyHBIMU METOAAMU MHUPPOBAHUS, HATIPUMED:

— BBO/I JIOTMHA U TIapOJIs;

— BBOJI [IMH-KO/13;

—UT. 1.

2. UCNIOJIb30BAHUEM PA3TUYHBIX CPEJICTB YIIPABICHUS JOCTYIIOM
Ha OCHOBE MAHJIATOB, HAIIPUMED:

— UCIIOJIb30BaHus M1apoJIeH;

— CMapT-KapT B KaUE€CTBE CPEJICTB ayTEHTU(DUKAIIMY WK KITIOUen
mudpoBaHuUS;

—UT. 1.

Takum o00pa3oMm, U3 U300peTATEIBCKONM CUTYyallUM TOJY4YeH psij
KOHKPETHBIX 3amad. Cutyanus MEePEBOIUTCS B MAKCUMAJILHYIO
(MaKcH-) WM MUHHMAJTbHYI0 (MuHH-) 3agavu. [Ipu
pEelICHUN MAKCH-3a/Ia4i: HEOOXOUMO JJisi ONPEeIeNIEHHOM 1IesId pa3paboTaTh

npyUHIUNUaIbHO HOBYIO TC.
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Makcu-3aga4a 370:

—3a7a4da, TpeOyromas Co3laHus TPUHIUIHAATHPHO HOBOW CHCTEMBI,
HampuMep, 3aMeHbl €€ (PU3NYECKOro MPHUHIMMNA (QYHKIMOHUPOBAHUS MJIs
OIIPEACIICHHOM LENH;

— 3aj1a4a pemaeTcsi I3MEHEHHEM HaJICUCTEMBI.

Y MuUHU-321a4U pyras 1edb: He0OXO0AMMO COXPAaHUThH CYIIECTBYIOIIYIO
CHUCTEMYy, HO O0ECTICUUTh HEIOCTAIoNee II0Je3HOe MACHCTBHE WM yOpaTh
UMEIOIIeecs] BpeTHOE CBOMCTBO ¢ MUHIUMAILHBIMHU U3MEHEHHUSIMH.

Munu-3aga4y noiay4aroT U3 H300pETaTeNbCKOW CHUTYyallH, BBOJS
OTPaHHUYCHUS: 6C€ OCMAemcsa 0e3 U3MEHEHUN WIU YRpouwiaemcsa, HO npu
IMom nosaenaemca mpedyemoe Oeiicmeue (ceoiicmeo), uau ucyezaem
épeonoe Oeiicmeue (ce0icmeo).

[TpuBenem onpenenenue n3odperarensckoit 3aaauun I'. C. Anprinysuiepa:

«3adaua cmanosumcs u306pemamenbeKoll MmoIbKO Nocie mo2o, KaK ee
He Y0aoch peuums U36eCmMHbIMU CHOCOOAMU...

...3a0a4a  KOHCMPYKMOpAa C800UMCS K MOMY, 4mobvl nobo.vule
«BbIUSPAMbY U NOMEHbULE KNPOUSDATNDBY ...

Heobxooumocme 6 uzobpemenuu 6o3HUKaem 8 mex CIYYasx, Ko2od
3a0aya cooepicum OONOIHUMENbHOE MPedoBaAHUE. «BbIUSPATNDLY ... U HUYE20 He
«npouzpamo .

Taxum  obpazom,  00bluHas  3a0a4ya  nepexooum 8 paspso
U306pemamenbeKux, Ko20a HeoOX0OUMbIM YCI08UeM ee peuleHUs sA611emcs

YCmpaHerHue mexHui4ecKkoco npomueopedus)) .

N3o0peraTenbekas 3aqa4a — 3TO 3aj7a4a, CoJAeprKaliasi IpoTUBOPEUHE.
3anayva 2. 3ammuTa HHpOpMALMHU

Cy1iecTByeT MHOTO BUJIOB 3alllUThl HH()OPMALIUH:

— (u3nyeckas 3aInTa;

—3JIEKTPOMAarHuTHas 3aINTa;

—KpunTorpaduyeckas 3aimra;

—4eNoBeuecKuil (pakTop;
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—aKTHUBHAS 3aIUTA;

—UT. .

Hcnonb30BaTh Bce METOABI 3AIUTHI 1JIs1 000 MHPOPMALIUU CIUIIKOM
J0pOoro. DTO TUMUYHAS N300peTaTeNnbCKas CUTYyals.

3aj1aya: KaK Ha/Ie)KHO 3alUTUTh HH(OPMAIUIO HE JOPOTO.

Takum 00pa3oM MbI IepeBEIN H300PETATENHCKYIO CUTYAITHIO
B M300pETATENIbCKYIO 3a1auy.

OpnHO 13 BO3MOXKHBIX PEIICHUN — 3alIUTa TOJIbKO TOW HHPOpMaLIUH,
KOTOpasi MOXKET MPUHECTH MaKCUMAJBLHBIN yIIiepO.

Pa3znuuHbie TEXHUYECKHE CPEJCTBA CO3aBATUCh U CO3AAOTCS IS
YIOBJIETBOPEHUS TEX UM UHBIX TOTPEOHOCTEN UeIoBeKa.

[ToTpeOHOCTH pacTyT 3HAYUTENHHO OBICTPEE BOZMOXKXHOCTEH MX
YIOBJIETBOPEHUS, UTO U SIBJSIETCS CBOETO POJIa MCTOYHUKOM TEXHUYECKOTO
nporpecca.

[IpoekTupoBaHe HOBBIX OOBEKTOB YaIlle BCETO MOAPA3yMEBAET
YIIyYIIIEHHE T€X WM UHBIX TEXHUYECKUX TapaMETPOB CUCTEMBI.

CrnosxHbIe N300peTaTeNbCKIE 3a0a9i (HEU3BECTHBIX TUTIOB) TPEOYIOT
HETPUBUAIBHOTO MOJIX0/1a, TaK KAK YIyUYlIEHUE OJTHUX apaMETPOB CUCTEMBbI
MPUBOJUT K HEOMYCTUMOMY YXYAIICHHUIO IPYTUX TTaPaMETPOB.

Bo3HukaroT nporuBopeyus.

IIporuBopeune — B3aMMO/IECTBHE IPOTHUBOIOIOXKHBIX,
B3aMMOWCKJTIOYAIONINX CTOPOH M TCHACHIIMKM MPEIMETOB U SBIICHU, KOTOPHIE
BMECTE C TEM HaXOJSTCS BO BHYTPEHHEM €MHCTBE U B3aUMOIPOHUKHOBEHUHU,
BBICTYTasi MCTOYHUKOM CaMOJIBMXKEHHSI U Pa3BUTHs OOBEKTHMBHOTO MHpa U
MO3HAHMUSL.

[IpoTuBOpeune — 3T0 0AHO W3 0cHO6HbIXx nouamuii TPHU3. Haubonee
MOJIHO  TPOTHBOPEYMS  paccMaTpuBaroTcs B Asroputme — Permenus
N3o6perarenbckux 3agau (APU3).

Pewenue 3a0au no APU3 npedcmasnsem coboil nociedosamenbHOCHb

NO BBIAGNIEHUIO U PA3PEUEHUI0 NPOMUBOPEYUL, NPUUUH, NOPOOUBUIUX OAHHbLE
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npomugopeuuss U YCMpAaHeHur0 UX UCNOIb308AHUEM UHDOPMAYUOHHO2O
@onoa. Tak onpenensroTcsi NPUUNHHO-CIEACTBEHHBIE CBSI3U, CyTh KOTOPBIX —
BBISIBJICHHE TEXHUYECKOTO U (PU3NUECKOrO IPOTUBOPEUHIA.

Jlist aroro B APU3 paccmaTpuBaroTcst Tpy BUJa IPOTUBOPEUHIA:

— AOMUHUCTPAMUBHOE NPOMuUBopeyue;

— mexHu4ecKoe npomusopeyue,

— ¢usuueckoe npomusopeuue.

Pemenne MmaremaTHMuecKMX 3adad M 3alad «Ha COOOPa3UTEIIbLHOCTHY
YacTO BBINOJHSAIOT METOJOM «OT NPOTUBHOTrO». CyTh METOJa 3aKII0YaeTcs
B TOM, 4YTO pelaTh 3aJady HayuHAT C KoHHA. OnpenernstoT KOHEYHBIN
pe3ynbTaT — OTBET. YSICHUB €r0, «IIPOKJIAABIBAIOT) JOPOry K Hadally, TO €CTh
pemaroT 3aauy.

3aMaHuMBO OBLIO OBl OCYLIECTBUTh M PEIIEHUE TEXHUYECKHUX 3a7ay
aHaJIOTUYHBIM 00pa3oM. Ho kak dwce y3nams omeem?

JIeiCTBUTENBHO, IPU PELIEHUN TEXHUYECKHUX 3a7a4 OTBET HE U3BECTEH,
HO MO’KHO TOWTH Aajbuie... MOXHO NpeacTaBUTh Hjiean pa3padaTbIBaEMOro
YCTPOMCTBA —  MJACATBHOE  YCTPOMCTBO —  MACAJbHbIA  KOHEYHBbIN
pesyiabtat (UKP).

HanmomauMm, 4ro MaeajibHasi TeXHHYeECKasi CHMCTeMa — 3TO CHCTEMA,
KOTOpOW HET, a €€ (DYHKIMU BBIMOJNHAIOTCA, T. €. LENH JIOCTUrarTcs 0e3
CPEICTB.

HNKP — mask, K KOTOpOMY CIIEIYET CTPEMUTHCS IIPU PEILICHUH 3a1a4U.
bim30C¢Th MOYy4eHHOr0 peleHus K HIeaJbHOMY OIIPENEIsieT YPOBEHb U
Ka4eCTBO PEILICHHUS.

HUKP - pemiennie, KOTOpoe Mbl XOTENH Obl BUAETh B CBOMX MEUTax,
BBINOJIHSAEMOE (PAaHTACTUUECKUMHU CYILIECTBAMU WA CPEICTBAMU («BOJIILIEOHAS
najgoukay). Hanmpumep, nopora cymecTByeT TOJIbKO TaMm, TJe ¢ Hel
COIIPUKACAIOTCS KOJIEca TPAHCIIOPTA.

HKP - 510 pe3ynbTaT npoliecca yBeIMUYEeHUs CTETIEHH UJ1€aJTbHOCTH.
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I'. C. Anpriynnep ykaswiBall: «HM300pemamenvckoe mvlulienue npu
pabome no APU3 oOondxcno Ovims uemko OpueHmupo8aHo Ha UOeaibHoe
pewenue: «Ecmb epednviii pakmop, ¢ komopwvim Haoo b6opomuvcs. Hoeanvho,
umobsl smom gakmop ucuez cam no cebe. Ilycmv cam cebs ycmpausem.
Bnpouem, eco modxxcHo ycmpanums, CI0HCUE C OpY2UM 8DEOHbIM (PAaAKMOPOM.
Hem, noocanyi, camoe udeanvhoe— nycmv 6peouvilti (Qakmop HauHem
NPUHOCUMb NOTB3Y ... ».

«Hanpaenennocmv nHa udean omHIOOb He  O3HAYAem  OMXO0O
om peanbHocmu  pewilenus. Bo mmozux cnyuasx uodeanvHoe  peuienue
HOJIHOCMbBIO  OCYUeCMBAenICA. Ckaorcem,  uUOeanbHOCMb — MAWUHBL
obecneuusaemcsi mem, Ymo ee (OYHKYU Nno COBMEeCmUmenbCcmey HadyuHaem
8bINOIHAMb Opyeas mawuna. Moearbnocms cnocoba nepeoxko oocmueaemcs
8bINONIHeHUuemM mpebyemozo Oelcmeus 3apauee, 61a200apsi Yemy 6 HYIICHbIl
MOMEHmM HA 9mo Oeucmeue He NPUXooumcs. mpamums HU BPEMEeHU, HU
SHepeUu».

OcHoBHnble cBoiicTBa UKP:

1. Yay4mmTh 1ioxoi napamerp, He yXyAllas XOpOLIni;

2. YayduuTh napameTphbl HE YCIIOXKHSISI CUCTEMY;

3. Yay4muTh napaMmeTpbl HE BbI3bIBasi BPEIHbBIX JI€HCTBHIA;

4. YaydmuTh napameTpbl B Hy>KHbIIi MOMEHT;

5. YAy4muTh napaMmeTpbl B Hy>KHOM MECTE;

6. Bce nmelicTBus MOKHBI BBITIOTHATHCSI CAaMH COOOM.

3agaua 3. 3oonapk

YcaoBue 3agaun: 3oonapky B CTOKIoJibMe HE XBaTal0 OIOKETHBIX
JICHET | JIEHET, BBIPYYCHHBIX 3a OmieThl. Kak momyduTh JOMOTHUTEIIbHBIE
JICHBI'U?

Pa30op 3apaum:

NneansHblil KoHeuHbIN pe3yabTaT (MKP): /lenbru camu nosiBisitoTes.

Cnoco06sbl pemienus. Mcnonab30BaHue pecypcos.

Pecypcbl. OcHOBHOM pecypc 3000apKa — 3BEpH.
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Pemenne: CTOKroIbMCKH 300MapK 3aHUMAETCS I0BOJIbHO HEOOBIYHOU
NESATENIbHOCTBIO — MPOJAeT KapTUHbBI. J[eno B TOM, 4YTO HamucaHbl OHHU
IIMMIIaH3€ U BBIPYYEHHBIE 32 HUX JCHbIM UAYT B OIOJDKET 300IapKa.

Crout ynomsiHyTh O cTapeiuieM npumare Uwrta, urpasiieM B QuiibMe
Tap3an. OH XUBET B CHEIMAIBHOM MUTOMHMKE JUUISl )KUBOTHBIX KMHO3BE3[ U
JIOOUT WUrpaTh Ha MHUAHUHO, CMOTPETh TEJIEBH30p, COBEpILIATh MOE3IKH Ha
MaIIuHe, TyJIATh, CMOTPETh Ha (poTorpaduu B KypHasiax, U, caMOe€ TJIaBHOE,
pHUCOBaTh.

On mnumer aOcTpakTHble KapTuHbl. Kaxaoll KkapTuHe BbLIAaeTCA
cepTu(uKaT MOAJUHHOCTH, OHU OYEHb OBICTPO PACKYMAIOTCS U 3TH JEHBbIU
UAYT Ha COAepKaHUE MUTOMHUKA.

Teneps o3HaKOMuUMCcs ¢ Apyrumu noHstusmu APU3, nanpumep :

Moo0enb 3a0auu,

KoHauxkmywwas napa,

uzoenue,

UHCIMPYMEHm,

onepamugHbvle napamempust U m. 0.

OcHoBHast 1MHMS perieHus 3aaauu no APU3 xapakrepusyercs TeMm, 4TO
HEONPEEIEHHOCTh, UMEIOIAsi MECTO B M3HAYAJILHON CUTyallud, YMEHBIIAETCS
NOCTENEHHO, ar 3amaroM. B Toxe BpeMs  Jaleko  He BCerma
u3 c(hOpMYJIUPOBAHHON M300pETATEIBCKOM CHUTyalluu $CHO, KaKyl 4acTb
paccMaTpuBaeMoOil CUCTEMBI HEOOXOIUMO aHATU3UPOBATH.

B APU3 umerorcs caeayromme peKOMEHIalu:

B nepByto ouepeip HEOOXOAUMO BBISIBUTH KOH(IMKT B TEXHUYECKOU
cucteme (TC), KOTOpbIi GOpMYyTUPYETCS B BUAC MEXHUUECKO20
npomugopeyust.

Kongpaukt moxeT ObITh Medcdy uacmamu TC nnn ee CBOMCTBAMHU.
WHoraa BO3HUKAET «MEKPAHTOBBIN KOHMIUKT: cucmemyl ¢
Haocucmemou I Cucmembvl ¢ NOOCUCEMOU.

3anaua 4. Komnsrorep
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Koupaukr meorcoy uacmamu cucmemul.

Cucrema — xomnbtoTep. OHa yacTh — 6atapes. [pyras yacts —
MOHUTOP.

KoMmnbioTep TpaTUT JUIIHIOK YHEPTHIO, KOT/Ia HE pabOoTaeT.

3agaua S. ILlnacTeipb

Koudmukt meocoy cucmemoti u naocucmemoti.

Cucrema — iacteipb. Hajicucrema — yenoBek (4acTu ero tena).

[1nacTeipb 3aKI€UBAIOT paHy, HO KOT'/la €r0 CHUMAIOT, TO
o0Opa3oBaBIIasicsi KOpOUuKa (4acTh YeJIOBEKA) CPHIBACTCSI BMECTE C TIACTHIPEM.
[TnacTeiph MemIaeT Koxe (4acTh YeJIOBEKA) AbIIIATh.

KoH}uKT nposiBisieTcs: TONbKO MPY B3aUMOJICUCTBUU HE MEHEE JIBYX
3JIEMEHTOB, KOTOPbIE HA3bIBAIOTCS KOHGIUKMYIOUeli napou.

Kondumnkrywomas napa — 3To J1Ba 3J1€MeHTa, JIB€ CUCTEMbI, MEXIY
KOTOPBIMU MTPOUCXOIUT KOH(MDIUKT — HEXKeENIaTeIbHbIN 2P PEKT.
B n300peraTensckoit cuTyanmu, Kak mpaBuiio, HECKOIbKO (MUHUMYM OJTHA)
KOH(IMKTYIOIINX Map U psj TexHudeckux npotuBopeunit (TII). Beibop oxHoi
napsl ¥ ogHoro TII cooTBeTCTBYET nmepexoy OT U300peTaTeNbCKONW CUTyallun

K 3aaa4c. KOHd)J'II/IKTVIOH_IaH nnapa smecte ¢ TII O6D8,3VCT MOJACIIb 3aa4Mn.

3amaya 6. ABTOMAT 10 Pa3jiMBY KHUIAKOCTeN

Kongnuxmyrowas napa: scudkocmo n Oymeolika.

Moaesb 3a1a4m — 5TO MBICJICHHAs!, YCIIOBHAS CXEMa 3aJ1auu,
OTpaXkaromas CTpyKTypy KoHpIuKTa B cucteme. OuH U3 2JIEMEHTOB
KOH(JIMKTYIOIIECH Mapbl SABISETCS IIIaBHBIM 00BEKTOM PACCMOTPEHUS, U €T0
HAa3bIBAIOT U30e/1UueM U 00beKmom, a BTOPOH SJIEMEHT — UHCHIPYMEHMOM.

N3nenue — »snement TC, kOTOpbld MO YCIOBUSAM 3aJadyd HaJlo
00paboTaTh (M3rOTOBUTH, IMEPEMECTUTh, H3MEHUTH, YJIYUIUTh, 3AMIUTUTh
OT BPETHOTO BO3ACUCTBUS, OOHAPYKUTh, TPOKOHTPOJIUPOBATH, U3MEPHUTH U T.
1.).

K uznenuio MOXXHO OTHeCTH oOpabaThIBaeMblid SJIEMEHT, Y KOTOPOTO

U3MEPSIOT TMapaMeTphl; OOHAPYKMBAEMOE SJIEKTPOMArHUTHOE TMOJie W T.m. B
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3aa4ax Ha OOHApYyKEHUE U U3MEPEHHE U3/IeTTMEM MOXKET OKa3aThCs DJIEMEHT,
SIBJISTIOIIUICS TIO CBOEH OCHOBHOM (paboueit) yHKIIMHU HHCTPYMEHTOM.

Hanpumep, curnan, Bo3AeiCTBYIONIMI Ha 3JIEMEHT arlrapaTypbl, 0ObIYHO
SBJISIETCSI THCTPYMEHTOM, HO IIPU €r0 U3MEPEHUH OH SIBISIETCS U3JEIUEM;
pe3ell TOKApHOTO CTaHKa OOBIYHO SBJISIETCSI HHCTPYMEHTOM, HO TIPH €T0
U3MEPEHHUH OH SIBJISIETCS U3/IEITUEM.

NucTpymMeHT - DIIEMEHT, C KOTOpPBIM HEIOCPEICTBEHHO
B3aMMOJICUCTBYET MU37eine (CUrHaj, a He OJIOK, KOTOPbIA BhIpaOaThIBACT 3TOT
CUTHAJI; OJIHA Ollepalys B aJITOPUTME, A HE BECh AJITOPUTM; PE3€L, a HE BECh
TOKapHBIM CTAHOK; MAasIOIIUMA CTepKEeHb (Kayo), a He MasJIbHUK; BOJIHA MPUIIOS
IPU TTAMKE BOJIHOM; PACKAJIIEHHBIN I'a3 B Ta30BOM T'OPEJIKE; MyYOK JIEKTPOHOB
WIM Ja3€epHbId JIyd @pU BJIEKTPOHHO-ITYYEBOM WJIM JIA3€pHOM CBapKe).
B yacTHOCTH, MHCTPYMEHTOM MOXKET OBITh OKpy’Karouiasi cpeia, Hampumep
KJIMMaTUYeCKHe BO3ACHCTBUSA HA M3/eNIMe — Bjara, TyMaH, TeMIlepaTypa,
naBiaeHue. IMHorga K MHCTPYMEHTY OTHOCATCA — CTaHJApTHbIE — JETallH,
UCIoNIb3yeMble  Juisi  cOOpku  u3fenus:  (yHKUMOHAJIbHBIE  MOIYJIH,
MUKpPOMOJAYJIH, HHTErpanbHble MHKpocxeMbl (MMC) — wactu st co3gaHus
anmaparypsl.

[Ipumeuanue: B kaxnoir mnoacucreme TC — cBow wu3zmenue
UHCTpYMEHT. OTHECEHHE K A3TUM KAaTEeropusiM TOrO WJIA HHOIO 3JIEMEHTa
3aBHUCHUT OT CYTH B3auMoJencTBusl. Hampumep, pesen TOKapHOTO CTaHKa IMpU
B3aMMOJICHCTBUH C 00pabaThIBAEMOIl A€TaIbIO SBISETCS HHCTPYMEHTOM, a IIpU
B3aMMOJICHCTBUU C DJIEMEHTAMH KPEIJIEHUSI CAMOT0 pe3La — U3/IEITUEM.

Onepanuio BbIOOpa KOHGIUKTYIOLIEH TMapbl HE BCerga MOXKHO
BBIMIOJIHUTh Tak JIerko. B 0osee CI0XHBIX Cilydasx MEepBOHAYAIbHO HYXKHO
BBIOpATh U3JeNIne, HexXenaTeIbHbI 3(D(PEKT U, €CIM 3TO BO3MOXKHO, JKeJIaeMbIi
pe3ysbTaT, KOTOPbIA Mbl XOTUM IOJYYWUTh. BBIBAIOT ciyyau, KOrjga TPYAHO
OJTHO3HAYHO BHIOpATh WHCTPYMEHT, OCOOCHHO €CJIM MPUXOJUTCS BHIOUPATH U3

HECKOJbKHUX. B 3TuX ciywasx s BbIOOpa KOH(DJIMKTYIOIIEH Mapbl CleayeT
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NOCTPOUTDH TAOJUILy B3aUMOJEHCTBUI 3JIEMEHTOB, CBOETO POJia «TYPHUPHYIO»

Ta0IHITy

3agava /.

Nmeetcst ycTaHOBKA 711 MCTIBITAHUS ITTUTEIIBHOTO JIEHCTBHSI KUCIOT Ha
MOBEPXHOCTh 00PA3IIOB CIJIABOB. Y CTAHOBKA MPEJCTaBIsET COO0M repMETUYHO
3aKpBITYIO0 METAJUIMYECKYI0 kKamepy. Ha mHO kaMepbl ycTaHaBIMBalOT 00pas3iibl
(xkyOuku). Kamepy 3amofHSIOT  arpecCUBHOM  KHMJIKOCTBIO,  CO3/JAIOT
HEO0OXOMMbIE TEMIEPATYPy U JaBJEHUE. ATpecCHBHAs KUJIKOCTb JIEHUCTBYET
HE TOJIbKO Ha KyOWKH, HO M Ha CTEHKH KaMephl, BBI3bIBAS MX KOPPO3UIO H
obicTpoe pazpyuieHue. [Ipuxoaurcs kaMmepy M3roTaBiIMBaTh U3 OJaropoJIHbBIX
METaJIOB, YTO YPE3BbIYAHO J0poro. Kak ObITh?

[lepen HaMU nu300peTaTenbeKast CUTYaIus C YETKO
BUJIHBIM nosepxrocmuvim npomusopeuuem (I111): HyKHO KaK-TO YMEHBIIUTb
CTOMMOCTbh CHCTEMBI, a KaK MMEHHO - HEU3BECTHO. B cucreme Tpu uactu
(anmemeHTa): kKamepa (KOpIyC KaMephbl, CTEHKH), arpeCcCHUBHas KUIKOCTb U
KyOuk - oOpazen. M3 HuX HyXHO BBIOpaTh KOH(IMKTYIONIYIO Tapy.

CoOCTBEHHO UMEETCS TPH TMaphl JIEMEHTOB (YacTei):

1) kamepa - arpeccruBHas! )KUJKOCTb,
2) kamepa - KyOuK,

3) arpeccuBHast JKUJIKOCTb - KyOUK.

Kon(paukT nMeeTcst TOJIBKO B MEPBOM U TpeTel mapax. Mexay kamepoit
U KyOMKOM HET KOH(UIMKTA, MOCKOJbKY HET BpPEIHOro Bo3aeicTBuUs. [IBe
KOH(JIMKTYIOIIME Mapbl - 3TO JBE pa3jIMYHble M300peTaTeIbCKue 3aJadul CO
CBOUMH yenyoneHuvimu npomusopedusmu (YII).

MosxHO BBIOpaTh NEPBYI0 KOHQIMKTYIOILLYIO Mapy: Kamepa - ) KHUJIKOCTb.
Torma 3amaua - O6oppba ¢ KOppo3Well - BechbMa MIUPOKass U BO MHOTOM
UCCIIEIOBATENbCKAs 3a/laya, HECOM3MEPUMO OoJiee TpyJHas, YEM HCIBITaHUE

oOpasuoB. Omepainuio BbIOOpa KOH(MIUKTYIOLIEH MMapbl HE BCErla MOXKHO
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BBIMIOJIHUTh Tak Jierko. B 0osiee CIOXKHBIX Clydasx MEPBOHAYAIBHO HY>KHO
BbIOpATh U3/eNne, HexenaTelbHbI 3 (EKT U, eciii 3T0 BOZMOKHO, KETAEMBbIii
pe3ynbTaT, KOTOPbIH Mbl XOTUM MOJY4YUTh. BBIBAIOT ciyyau, Korja TPYyIHO
OJTHO3HAYHO BBIOpaTh HMHCTPYMEHT, OCOOCHHO €CIIM WX HECKOJbKO. Jlis
BbIOOpAa HMHCTPYMEHTA CIIEAyeT MOCTPOUTH TaOJUIly B3aUMOJICHCTBHIA
AJIIEMEHTOB, CBOEr0 poja "TypHUPHYIO' TaOJHIly, OXO0XKYIO Ha MOKa3aHHYIO

HMXKCE.

Qmementnl | 1 |2 |3 |...]n
]
.' OO
n N

B Ttabnune OyxBo# "n" 0003HAYEHO KOJMYECTBO paccMaTpUBAEMbIX
AJIIEMEHTOB B 3aja4ye. B naHHO# 3amade uszznenue - 310 Kyouk. HexxenarenbHeblit
addext - mopua (kopposusi) kKamepbl. JKemaemblii pe3yibTaT - HCIHBITAaHUE
KyOuka. Tabnuua B3aMMOACHCTBUI AJE€MEHTOB JJIsl JAHHOM 3aJjauM MOKa3aHa
HIDKE.

TaOnuiia B3aUMOCBSI3€ DJIEMEHTOB

=
!
=
&
o 3] a
DieMeHThI CHCTEMbI o) ¢ 5 =
= = 1=}
m - e
2 |45 | =
- N E |
1. Kamepa _
2. ArpeccHBHAA JKHAKOCTh
3. Kyoux

[Tpumeuanue. B Tabnuiie 0603Ha4€HO:
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"+" | - | HamMYHe KOHQIHKTA;
" | - | OTCYTCTBHE KOH(IHKTA;

- | cB#3b He paccMaTpHBaeTcs.

B Ta6JII/II_[e MOXHO pacCMaTpuBaTb HIHW BCPXHIOKO WKW HHUKHIOIO

NOJIOBUHY (OTHOCHMTENBHO JMAaroHalu), TakK KakK TMpsMoe U oOpaTHoe
B3aMMOJICHCTBHSI, KaK MTPABUIIO, OJJUHAKOBBI.

Utak, B cucremMe JBe KOHPIUKTYIOIIUE Mapbl, KOTOPbIE MbI OMUCHIBAIIN
panbie. Kak u3 HUX BEIOpaTh O/IHY.

[IepBoe mpaBmIIo - mapa JOJKHA COCTOATH U3 U3IEIHSI U MHCTPYMEHTA.

Uznenue - kyOUK, 3HAYUT, CTOUT pacCMaTpuBaTh TOJIBKO cTo0el 3.

Otcrona crnexyer, uro KoH(uukTytomas mnapa: KyOuk - ArpeccuBHast
KHUJKOCTb.

Ecnmu 3T0 mpaBuio He BBISIBIIO OAHY KOH(UIMKTYIONIIYIO Hapy, TO
CJIETyeT UCTIONb30BAaTh €Il OJAHO MPABUIIO - JOJKHA pacCMaTpUBAThHCS mapa, B
KOTOPOW pacCMaTPUBAIOTCSI AJIEMEHTHI, BBITIOJHAIONINE TMOJIE3HYIO (PYHKIIHIO
(ckemaeMmblii  pe3ynbraT). YacTo ObIBaeT MOJE3HO pPAcCMOTPETh W Tapy,
CBSI3aHHYIO C HE)KeaTeNbHBIM 3(h(PeKToM.

[TonoxxutenbHast pyHKIUS - MCCTeIOBaHUE KyOUKa.

W 5T0 mpaBuUii0 Hac HATAJIKWBAET HA BBIOOP TOW kK€ KOH(IMKTYIOLIEH
napel. OtmetuM emie oaHo. lMcxoas W3 3akoHAa YBETUYEHHUS CTENEHU
U/1€aTbHOCTH CUCTEMBI, B KOH(IMKTYIOIIYIO APy TOJIKHBI BXOJAUTH U3AETUE U
Ta 4YaCTh HMHCTPYMEHTa, KOTOpasi HEMOCPEICTBEHHO 00OpalbaThIBaeT H3JEIHE.
HNHCTpyMEHT TeM ujaeanbHee, YeM €ro MEHbIIEe. DTHM MPABUIOM MBI JOJIKHbI
OTPaHUYUTH KOJMYECTBO HHCTPYMEHTA - arPECCUBHOM KHUIKOCTH.

Takum oOpa3om, yTOuHEHHas KOH(IMKTyIOIIash mapa - KyOUK W
arpeccuBHas )KUAKOCTh OKOJIO KyOHuKa.

PeanbHO 3TO MOXET CyIIECTBOBATH, €CIIH JKUIKOCTh cama YIEpKUBACTCS
Ha KyOWKe UM KyOUK yIepKUBAET KUIAKOCTb.

XKunkocTh MOXKET yaepKaThCsi, €ClIi OHa He OyleT )KUIKOCTBIO, a IejieM
(Ma3b WK MIACTHIIMH) WK JbA0M. KyOUK MOXET yaepkaTh *KHUAKOCTb 3a CUET
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Pa3JIMYHBIX TOJIEH, HAPUMED, IEKTPUUECKOTO: KUJIKOCTh 3apsiKACTCs OJTHUM
3HAKOM, a KyOHMK - JpYrdM; MAarHuTHOTO - B JKHJKOCTb J0O0aBJISIOT
dbeppoMarHuTHbBIE YaCTHUIIbI, a KyOUK MPEACTaBISIET COOOW MAarHUT, HO JIy4lle
BCETO MCTIOJIH30BATh IPABUTAIIMOHHOE TOJIE - KYOUK JTOJDKEH OBITH TTOJIBIM.

Kuokocmv Hanusaemcs 8 nosviti Kyouk U TakuM o0pa3oM MPOUCXOIUT
HCTIBITAaHUE

4.1 OcnoBHas cxema APU3

OcHoBa («M3IOMUHKA)) aIrOPUTMA: MOCIIEIOBATEIIBHOE ONPE/IEICHUE
: V11, UKP,OIl

VII — yriry0sieHHOE TPOTUBOPEYHE,

HNKP — nneanbHblid KOHEUHBIA PE3yJIbTATA,

OII - .o60cTpeHHOE MPOTUBOPEUNE

VII ==PUKP =P OII =P PEIIEHHE (2)

[IpoummocTpupyem U3I0KEHHOE Ha IPUMEDE.

3agava 8

Heo0xoaumo nepeBecTy BeCh ra3 U3 TPAHCIIOPTHOrO OaioHa B J1BA
nycThiX (pabounx). EMKOCTh KaKJJ0r0 U3 HUX paBHA MOJIOBUHE EMKOCTH
TPAHCIIOPTHOTO OaJuIOHA.

N3BecTHbI Ba ciocoba nepekauku raza ( puc.4.1)

-
P=100atn
P=200 arn
K
P=lam  P=lam =100aTs
3 0 )4 IF &) 200 2 &4
100 a8 100 1 200 4
a) ) B)

Pucynok 4.1 Ilepekauka raza
a) NCXOJJHOE COCTOsIHUE; 0) HEMOCPEICTBEHHOE COCAMHEHNE

TPaHCIIOPTHOTO OaJUTOHA ¢ paboYNM; B) COETUHEHUE Yepe3 KOMIIPECCOop.
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Ilepswiii cnoco6 (puc. 4.1 6) COCTOUT B TOM, UTO TPAHCIIOPTHBIN OAJUIOH MPSMO
MOJICOEAUHSIOT K pabounM. B 3TOM ciyuae Bo Bcex OamioHax
yCTaHaBJIMBAETCSA OJMHAKOBOE JIaBJICHHE, U MIOJIOBUHA ra3a OCTAHETCs B
TpPaHCTIOPTHOM OajuioHe. Bmopotu cnoco6 (puc. 4.1 B) HaMHOTO CIIOKHEe: Ta3
nepeKaynuBaeTcs U3 00JbIIOro OajioHa B IBa APYTUX MPU MOMOIIH
KoMIipeccopa. Tak MOXKHO MEepEeBECTH BECh ra3, HO HEOOXOIUMO UCIIOIH30BAThH
crienuagbHOe 000PYIOBAHIE KOMIIPECCOP BBICOKOTO JABIICHUS.
3agayva 3aKJIF0YaeTCs B TOM, YTOOBI: Hatimu cnocob NOIHOCMbIO NepedoOUnb
2a3 u3 mpaHcnopmHo2o Oaulona 6 pabodue 6e3 npumMeHeHus
O00NONHUMENbHO20 000PYO08AHUSL (KOMNPECCOPOB).
C taxoii 3aj1aueld MPUXOJAUTCS CTAJTKUBATHCS MpH "3apsiake” 0asioHOB
TIyOOKOBOJIHBIX aIIapaToB Ha cyaHe-0a3e. CkaThlil BO3AYX TaM, B YaCTHOCTH,
UCIIOJIb3YETCs ISl POYBKU LIUCTEPH MIPU BCIUIBITUH.

Pemrenue:

Ecnu paboune GaytoHBI 3aMOTHUTH KUAKOCTHIO, HE CMEIIUBAIOIIEECS C
ra3oM, NOMECTUTh MX BBIIIE TPAHCIOPTHOTO OalsioHa, U COEIUHUTH OAJIIIOHBI
TpyOKamu TO ra3 (MOTHOCTHIO U O€3 KOMITpeccopa) MPerIeT U3 TPAHCIIOPTHOTO

OamtoHa B paboune. Maes nzooperenus HaineHa (puc.4.2)

Pucynox 4.2 Ilepekauka rasa (pemieHue)
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4.2 OnepaTuBHBII apamMeTp

Paccmotpum emie ogHo nonsitue APM3 — onmepatuBHbIM
napametp (OII).

OnepaTuBHBIE TAPAMETPBI CUCTEMbI — TAPAMETPBI, KOTOPHIE CIETYET
M3MEHUTH (WJIM JIEr4e BCEro MEHSIIOTCS) JJIsl PEILICHUs 3a/1auu.

B kauecTBe 3THX mapamMeTpoB MOT'YT OBbITh YACTH CUCTEMBI, (PU3NYECKUE
BEJIMYMHBI, JKOHOMUYECKUE, ICTETUUECKHUE, IKCIUTyaTallMOHHBIE U TIP.

HanOouee yacTo, B KaueCcTBE TaKUX MapaMeTPOB, UCIOJIb3YIOTCS
onepaTHMBHAs 30HA U ONlePATHBHOE BpeMsl.

OnepatuBHasi 30Ha (O3) — mpPOCTPaHCTBO, B KOTOPOM IPOUCXOIHUT
KOH(DMKT. OHa MOXET paccMaTpUBATHCS JTOCTATOYHO IIMPOKO, BKJIKOYAs B
ce0sl OJIHOCTBIO U3/IeNINe U MHCTPYMEHT, YaCTh HAJCUCTEMbI U OKpYKarouei
cpenbl. MeHee MMPOKO — TOJBKO KOH(IUKTYIOUIYIO Mapy WIA Y3KO — MECTO
B3aMMOJICUCTBUSL MHCTpyMeHTa c uzaenuem. llenecooOpasHocts BbIOOpa
LIMPOKOMN WM Y3KOU 30HBI OIIPEAENSAETCA NPU PELIEHNNA KOHKPETHOM 3a1a4H.

B BbIOOpe MIMPOKOW WM Y3KOM ONEPaTUBHONW 30HBI MMEETCS CBOE
npotuBopeure. Eciu 30Ha BbIOpaHa O4eHb y3KOW, TO 3TO MOKET NMPUBECTH K
caMoOil TOYHON (POPMYIUPOBKE (PUIUUECKOTO MPOTUBOPEUHS, B TOM Ciydae,
€cJIM 30Ha BhIOpaHa MPaBWIBHO, U K YXOJy OT OCHOBHOTO MPOTUBOPEUHUS WU
HE y4eTy JpYruxX MNpPOTHBOPEYMi, B TOM CJIy4yae, €CIM 30Ha BbIOpaHa HE
npaBuwibHO. Ecnu 30Ha BbIOpaHa OY€Hb IIUPOKOH, TO MBI HE «BBIMIEM» U3
30HbI KOH(JUKTAa (WM KOH(MIMKTOB) — MOXKEM OOHApYXHUTb KYCT
OPOTUBOPEYH, HO HE BBIIBUM TJIAaBHOTO U3 HUX M HE C)OpPMYIHpyeM ero
TOYHO.

Ha nepBrix 3Tanax o0y4deHus menecoodpa3Ho BeIOMpaTh 0oJiee
HIMPOKYIO OIEPATUBHYIO 30HY, & 3aTEM B IIPOLIECCE PEIICHUS U YTOUHEHHMS
3a/1auu ee cykaTb. BO3MOXHO, 17151 TOTO MPUETCS HECKOJIBKO pa3 peliaTh
3ajauy, 3aTO He OyAeT yImyIIeHO TJIaBHOE MPOTUBOPEUNE, U OyAyT BBISABICHBI
COIyTCTBYIOIIME TPYAHOCTH. O0sA3aTeIbHBIMU JIEMEHTAMU 30HbI JT0JKHBI
OBbITh U3JIETTUE U UHCTPYMEHT.
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OnepatuBHoe Bpems (OB)— Bpemsi, BKOTOpOE COBEpIIACTCS
KoHQMKTytomee aeiicreue. g paspelieHus KOHQUIMKTa MOXKET ObITh
UCIIOJIb30BaHO BpeMs J0 KOH(QIMKTa (IIpelBapUTeNIbHAas MOATOTOBKA) WIU
BpeMsl TOCJie COBEpIIEHUS KOH(MIUKTa (Bpemsl HCHpaBlieHUS KOH(MIUKTA).
WneanpHee  UCHONAB30BaTh  BpeMsl /10 KOHQUIMKTA, TOrga  KOH(QIIMKT
HE BO3HUKHET, U HE HY’)KHO OyJIeT TepsTh BpeMsl U CpeACTBa Ha €ro
YCTpaHEHHE.

Ha sToM MBI 3aKOHUMM pacCMOTPEHUE OCHOBHBIX MOHsATUN API3.
OcTanpHble €ro 0COOEHHOCTH OyAYT U3JI0KEHBI IO X0y PACCMOTPEHHUS

cTpykTypbl APU3.
4.3 CTPYKTYPA APU3-85-B

APU3 - nomaroBas mporpamMma JUisl  aHaiM3a W PEIIeHUs
nzooperarenbckux 3amad. llepBas momudukanus mosBmwiack B 1956 T.
(APU3-56). Wmenucy wmonudukamuu APU3-61, APU3-64, APU3-71,
APU3-77, APU3-82, APN3-85-B [locnenane momudukanuu APU3 Brimrouanu
TPU OCHOBHBIE KOMIIOHEHTBI:

— IporpamMmmy;

— HH(OPMALMOHHOE o0ecnevyeHne;

— MeTOo/IbI YIIPABJIEHUS MICUXOJOTHYEeCKMMH (paKTOpaMu.

1. llporpamma APU3 npencrasiasier co0oil  MOCIEI0BATENBHOCTh
omnepalnuii 1O BBISIBJICHUIO M Pa3pElICHUI0 IPOTUBOPEYHM (CM. OCHOBHYIO
auHuio APU3), ananu3y ucXoIHON cUTyalluu U BbIOOPY 3aJauM JJIsl PEIICHuUs,
CHUHTE3y pEIICHUs, aHaJU3y IMOJYYCHHBIX PELICHUH W BHIOOPY HAWIYYIIEro
U3 HUX, PA3BUTHIO MOJTYYEHHBIX PEIIEHUH, HAKOTUICHUIO HAWTYUIINX pelIeHUuN
1 0000IIIEHHIO ATOTO0 MaTepuasia sl yJIy4dIlIeHUsl Crocoba pelieHus APYyrux
3amay. CTpykTypa mporpaMMbl U IIpaBWjla €€ BBIINOJHEHHS Oa3upyroTcs Ha
3aKOHAaX U 3aKOHOMEPHOCTSX Pa3BUTUS TEXHUKHU.

2. UndopmanmonHoe odecnedeHue nuTaeTcss 13 MHGPOPMALHMOHHOTO
donna, KOTOPBIN BKJIFOYAET CUCTEMY CHIAHOAPM 08 Ha pewenue
uzoopemamenvckux  3a0ay; mexuonouveckue  Ipgexmot (huznueckue,
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XUMHUUYECKHUE, Oononoruyeckue, MaTeMaTUYEeCKHE, B YACTHOCTHU
I€OMETPUYECKUE); npUeMbl ycmpaneHus npomugopeuuil; cnocool
npumeHenus pecypcog Npupoabl U TEXHUKU.

3. MeToabt ylpaBJieHUs NMCUXO0JOTHYeCKUMH
(akTopamm HEOOXO MBI B CBSI3M  CcTeM, 4ro nporpamma  APU3
NpeaHa3HaueHa He JIJIs KOMIIBIOTEPa U 3a/1a4M PEIaloTCs HE aBTOMAaTUYECKH, a
yenoBekoM. [losroMy y pemarens 4YacToO BO3HHMKAET ICHXOJIOTHYECKast
UHEPIUS, KOTOPOM HEeoO0XoauMo ympaisiTh. Kpome TOro, 3TH METObI
MO3BOJISIIOT Pa3BUTh TBOPYECKOE BOOOpakeHHE, HEOOXOAMMOE IJIsi PEIICHUS
CJIOKHBIX M300peTaTeNIbCKUX 3a/1a4.

Paccmotpum ctpyktypy moaudukanuun APN3-85-B. Tekct anropurma
CHA0’XEH KOMIUIEKCOM MPAaBHII, IOSICHEHUH ¥ TIPUMEPOB, KOTOPHIE XOTS U
YBEIMYMUBAIOT 00bEM METOAMKHU, HO 3aTO YIPOIIAIOT €€ UCIOJIb30BAHUE.

Bce BcrmoMoraTenbHble KOMMEHTAPUU U MTPABUIIA HYKHBI JIUIIIb [PU
OCBOEHHUH AJITOPUTMA, BIIOCIEACTBUHU (IIOCIE OCBOEHUS) CTAHOBSITCA MOYTH
HEHYHBIMU.

APU3-85-B conepxur 9 gacreii.

1. Aganu3s 3aa4u.

2.AHanmM3 MOJIENH 3a1a4H.

3.0npenenenne MKP u OII.

4. Mobunu3anus 1 TpUMEHEHUE BEUIECTBEHHO-TIOJIEBBIX PECYPCOB.

S.Ipumenenne HHPOPMAITMOHHOTO (OHIA.

6. I3ameHenue u/ninu 3aMeHa 3a1aqu.

7. Ananu3 crioco6a ycrpanenus: OII.

8. [IpumeHeHre noay4YeHHOTo OTBETA.

9. AHanu3 xo/a penieHusl.

Crpykrypnas cxema APU3 npencrasnena Ha puc. 4.3.
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Pucynok 4.3. Ctpykrypnas cxema API13-85-B
I'me 1-9 — yactu APU3:
Ha3sauue uactein APU3-85-B Obo3HaueHusn
1. AHanu3 3agauu. MC — u3obpetaTenbCKas CUTYyalus;
2. AHanu3 Moje/H 3a/1auH. All - agAMHUHHCTpaTHBHOE
3. Onpepenenve MKP u @I1. NpoTHBOpeuHe;
4. Mobunu3auus U npuMeHeHHe M — Mojen.;

Bel|eCTBeHHO-M0/1eBbIX pecypcoB. | Ol — onepaTHBHbIe NapaMeTphl;
5. lNpumenenue nupopmaunonHoro | ®I1 - pusnueckoe npoTHBOpeuHe;

doHpa. CP — CTpYKTYpHOe pelleHHe;
6. 3meHeHue W/H/IH 3aMeHa 3a/auM. | PP — pusnueckoe pelleHHe,;
7. Ananu3 criocoba ycrpaHeHust TP — texHuuyeckoe pelleHHe;
PII. OP — olleHKa pelueHus;
8. INpuMeHeHHe NOYUYeHHOI 0 AP — apyrue pelueHus;
OTBeTa. PU - pasButHe ujeu.

9. AHa/M3 Xo/1a peLueHHs.

Ha pucynke 4.4 nzo0paxkeHa cxeMa HamnpaBIeHHBIX JIEUCTBUN
Pemarens Ha mytu k Pemennro ¢ MCOIB30BaHUEM CPEICTB, MHCTPYMEHTOB U

metonoB TPU3. [Iporpamma, 1o3Bossitonas mar 3a maroM npoJBUTraThCs K
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0TBeTY, co3fanHas ['.C.ANbTIIYIIEPOM U €0 KOJUJIEraMu, Ha3bIBAETCS

((AJ'IFOpI/ITM PCIICHUA I/I306pCTaTCJ'ILCKI/IX 3agaqu».

AnropuTm HanpasrieHHbIX JeCTBUMN
Ha nyT4 K PeleHuto

MpoBnemHan Xenaemoe Cnabble TpeboraHmna k HecooTBetcTtB,
cuTyauus coctoaHue TC anemMeHTbl TC npeanbHOCTH CBOWCTB
TC anemeHTa TC
TpebyembiM
r ) 4 v h 4
Popmynup.
AN aanaun ™ MKP en

AT — HeCoOTBETCTBIE XENaeMoro 1 AeCTBUTENLHOM PELUEHME

TN — nosiBNeHwe HexenaTenbHbIX siBneHn B TC Pecypcbl ana pewieHus:

NKP — naeanbHbili KOHEYHbIW pesynbrat *3HaHusA
‘KomneteHuun

®I1 — HecooTBETCTBUE PUMYECKOTD COCTOAHKA anemeHTa TC *[ocTxKeHUA HayKu
N TeXHUKHN

TpeOyemoty *‘UHDO Poupg TPU3
Pucynok 4.4 AnroputM peuieHus

Anroput™m pemeHuss uzobOperatenbckux 3agad (APU3) - mexanusm
YOOPSAOYEHHs] TpoIecca pEeIIeHUs] H300peTaTeNbCcKUuX 3aJad B BUJC
porpamMmbl MJIAHOMEPHO HampaBlIeHHbIX JedcTBuid. [lepBblie Moaudukanuu
APU3 6bmn omyOnukoBansl B 50-x rogax mpouwioro Beka. B 80-x romax
MPEMIOKCHHBIA  MEXaHW3M TPEBpATWIICS B TIIyOOKO pa3paboTaHHYIO
METOJI0JIOTHIO ToucKa HOBBIX pemeHui (TPU3), umeromnryto cBoro 00y1acTh
UCCJIEIOBAHUM, CBOM s3bIK, CcBOM HHCTpymMeHThl. APWU3 — mnporpamma,
UCIIOJIb3YIOIIas CPEJICTBA, MHCTPYMEHTBI U METO/1bl, pa3padoTanusie B TPI3.

Momudukammn APU3 mo romy nyOmukanum: APU3-59, APU3-61,
APU3-64, APU3-68. Ilocneanss mogudukanus — APU3-85B. Ocuosoit APU3
ABJISIETCA COBOKYIMHOCTh TIOCJIEIOBATENBHBIX ONEpPAlUid [0 BBISBICHUIO U
ycTpaHeHuto mnpotuBopeunii. Pabora mo APU3 mno3Bonser mnpeomoseTh

NICUXOJIOTUYECKYI0 UHEPIINIO, CTUMYJIUPYET paboTy BOOOpaKEHUs, MO3BOJISET

112



BBIXOJIUTH 3a TPEACNbl CIeNUaTu3aliid U OPUEHTHPYET PaboTy MBICIEH B
HanOoJIee NePCIEKTUBHOM HaIPaBJICHUU.

[Ipu mnpaBunbHOM pabore 1o APU3 kaxnpiii mociemyromuii 1ar
CIENyeT W3 MPEIbIAyIIEro. becnopsiAouHbIM IOMBITKAM MNPU PELIEHUH 3a]1a4
no wmerony npo6 u ommbok APHU3 npoTHBOMOCTAaBISET BBICOKYIO
OPTraHU30BAaHHOCTh MBIIUIEHUS W CO3HATEJIBHOE HWCIIOJIb30BAHUE 3HAHUU O
3aKOHOMEPHOCTAX pa3BuUTUs. PerynsipHoe NpPUMEHEHHE aHAIUTHYECKOTO
annapata APU3 BblpabaTbiBaeT JIUANEKTUYECKUNA CTUJIb  MBILUICHUS,
OTIMPAIOIIMICS Ha BCEOOIIME 3aKOHBI JUAJEKTUKH W 3aKOHOMEPHOCTH

Pa3sBUTHUA CUCTCM.
4.4, AnroputM penieHus uzooperareabckux 3ajaady APU3 -

85B

APU3 — uncmpymenm 0na pewienusi HeCmMaHOapmHvix 3a0ay

APHU3 — uncmpymenm 0ns MbludneHusi, @ He 6MeCHIO MblULTeHUs

1.TexHoJiorusi BbISABJIEHUS] MO/I€JIU 3212491

L]enwv: Tlepexo1 OT pacIIbIBYaTON N300pETATENBCKON CUTYAIIUU K YETKO
MOCTPOEHHOM U MPeAeNIbHO MPOCTON MOJIETH 3aJa4H.

OO611ast mocaea0BaTeNbHOCTD IAr0B:

—Ha ware 1.1 u3 agMmuaucTpatuBHOro npotuBopeuns (All)
bopmynupyercs MuHu-3a1a4a (M3);

— Ha mare 1.2 — BeIABISIOT KoHpuukTYyromyto nmapy (KII);

—Ha mare 1.3 — onpenensitoT Texuuueckoe nporuBopeurne (T1I);

— Ha mare 1.4— BeiouparoT coctosinue koHdpaukra (CK);

—Ha mare 1.5 —ycuimBaot koHpaukT (YK);

— Ha mare 1.6 — BBOJAUTCS UKC-3JIEMEHT U (POPMYIUPYIOT MOJIENb
3agaun (M);

— Ha mware 1.7 — cTposAT CTPYKTYpPHYIO (BEMOIBHYI0) MOJENb 3aJa4H
(CM) u npuMEeHSIIOT CTaHAapPTHI.

2. AHAJIN3 MOJEJIH 321249
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L]env: BpIsiBIEHNE U yYET UMEIOIIMXCS PECYPCOB, KOTOPBIE MOKHO
UCITI0JIb30BATh MIPU PEUICHUU 33J]Ja4l: PECYPCOB BEIIECTB, MOJIEH MPOCTPaHCTBA
U BpEMEHHU.

®yukuus Bropoi yactu APU3 — nepexon ot moaenu 3anauu (M) k ee
BEILIECTBEHHO-TI0JIEBBIM pecypcam (BIIP).

Hasganue maros 2 yacTu:

2.1. Onpenenutsb onepatuBHyto 30HY (O3).

2.2. Onpenenutsb ornepatuBHoe Bpems (OB).

2.3. Onpenenuts BIIP.

3. Onpenenenune UneanbHoro koneynoro pesyiantara (MKP)

1 Puzndeckux nporusopeunii (POII).

Lens Tpetneit yactu APU3 — popmynuposka @I, koTopoe momydaroT
W3 MOJIEJIU 3a7]a4M C Y4eTOM ee onepaTuBHBIX napameTpoB (O3, OB u BIIP)

HasBanue maroB 3 yactu:

3.1. ®opmynupoBka UKP-1.

3.2. Ycunenne UKP-1.

3.3. ®opmynuposka DI Ha makpo ypoBHe.

3.4. ®opmynupoBka @I Ha MUKPO ypOBHE.

3.5. ®opmynupoka UKP-2.

3.6. IlpumeHeHne CTaHIapTOB.

4. MoOnauszauus u npumeHenue BITP

Lenb yetBeproit yactu APU3 — noseienne 3pheKTHBHOCTH
ucnoJibzoBanus BIIP.

Ha3Banue maros 4 yactu:

4.1. Meton MoaenupoBaHus MaJICHbKUMU desioBeukamu (MMY).

4.2. llar gazag or UKP.

4.3. IIpumeHeHne CMeCH PECYPCHBIX BEILIECTB.

4.4. 3ameHa BEIIECTB MyCTOTON MJIM CMECHIO PECYPCHBIX BELIECTB C

IIyCTOTOM.
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4.5. IIpumeHeHue BEeWEeCTB, TPOU3BOIHBIX OT PECYPCHBIX (MM
MPUMEHEHUE CMECH ITHX MTPOU3BOAHBIX BEIIECTB C KITYCTOTOM).

4.6. Mcrionb30BaHUE PECYPCHBIX MOJIEH U UX COUECTAHUM.

4.7. ITosie 1 OT3BIBYMBOE BEIIECTBO.

UYetrsepTas yacth AP13 yacTo mpuBOAUT K PELICHUIO 3a]1a4u

5. lIpumenenne Undopmdponna TPU3

Ienp nsaroit yactu APU3 — ucnosib3oBaHue OIbITA,
CKOHIICHTPUPOBaHHOTO B nHpopmaimonHom douae TPU3.

Haszsanue maros 5 yacru:

5.1. [IlpumeHeHue cTanaapToOB.

5.2. [IpumeHeHue 3aa4-aHaJIOrOB.

5.3. IIpuems! pa3pemenust OII.

5.4. Ilpumenenue 3¢ EKTOoB.

5.4. llpumennuts ¢us. a3ddextsr u3 Yrazarens «DPu3z. DhdexTony.

6. U3MeHeHue WM 3aMeHa 321249

Ilenb mectoi yacTu — mepeiTu oT cTpykTypHOro pemenus (CP) unu
dbusuaeckoro pemenus (OP) k rexanaeckomy (TP).

Haspanue maros 6 yactu:

6.1. [Tepexon ot ®P k TP.

6.2. IIpoBepka GpopMyIMPOBKH 33291 Ha COUETAHNE HECKOJIbKUX 3a/1a4.

6.3. I3mMeHeHue 3aqaun.

6.4. IlepeopmynupoBaHre MUHH-32/1a91

7. Ananu3 Cnocoda ycrpanenusi @II

[{enp cenbMoil 4aCTH — OLIEHKA Ka4eCTBa MOJYYEHHOTIO PELICHHUS

Haspanue maros 7 yacru:

7.1 — KoHTpoJIb peleHus.

7.2 — IIpenBapuTenbHasl OIEHKA MOTYYEHHOTO PEIICHMUS.

7.3 — IlpoBepka ¢popmanbHON HOBU3HHBI.

7.4 — Onpenenenue noa3aaay.

8. IIpumeHeHne MOJIy4EHHOI0 OTBETa

115



[{es1b BOCBMOM 4aCTH — 3TO MAKCUMAIIBHOE UCITOJIb30BAHUE PECYPCOB
HalJ€eHHOU HEH.

Ha3Banue maros 8 yacru:

8.1 — M3meHeHue HAJCUCTEMBI.

8.2 — HoBoe mpuMeHeHHe CUcTeMbl (HaJCUCTEMBI).

8.3 — Mcnonp30BaHue MOIYYEHHOTO PEIICHUS IPU PEIICHUU IPYTUX
3a1ay.

9. AHayu3 xoa pemieHust

Ilens neBsATON 4YacTH — COBEPIICHCTBOBAHWE HABBIKOB ITOJIH30BAHUS
APN3. Kaxnaa pemennas no APU3 3amada nomkHa MOBBIIATE TBOPUYECKUI
NoTeHIMan  4YeinoBeka. Ho i 3TOoro  HEOOXOAUMO  THIATENIHHO
MPOAHATM3UPOBATh XOJ peIIeHus. Takas omepanus TPOBOIUTCS IMyTeM
comnocTtaBiieHus ujeanbHoro xona pemenus MXP 3amaum mo Bcem 1miaram
APU3 ¢ peanbabiM xo10M pemienus (PXP).

9.1. CpaBHeHHE X0/1a 33]1a4¥ C TEOPETUUECKUM.

9.2. CpaBHeHuUE pe3ysbTaTa ¢ JaHHBIMU HHPOPMALIMOHHOTO (hoHAA.

116



Tema 5 [Ipuembl ycTpaHeHHsI IPOTHBOPCYHIA.
JIMBepCHOHHBIA aHAJIU3
5.1. Bo3HMKHOBeHHE TIPOTHBOPEYHUN KaK CJeICTBHUE

PasBUTUA TEXHUYECCKHUX CUCTEM

B TPU3 paccmarpuBaercs Tpy BUJa IPOTUBOPEUUI: aIMUHUCTPATUBHOE
npotuBopeurie (All), Texnuyeckoe mpotuBopeune (TII) u Puznueckoe
npotuBopeune (DII).

AamuHucTpaTiBHOe  nporuBopeumne  (AIl) -  HecooTBercTBHE
JKEJIAeMOro U IEHCTBUTEIBHOTO.

[Ipu mnoctaHoBKe 3amauud OOBIYHO OMUCHIBACTCA HEOOXOIUMOCTD
CO3JaHUsl HOBOM WM MOJAEPHU3ALUMU CYLIECTBYIOIIEH MPOIYKUHH IS
YZIOBJIETBOPEHUS OIPENEICHHON NOTPEOHOCTH, IPUBOIUTCS COOTBETCTBYIOIIAS
apryMeHTanusi 3TOW HeOoOXOIWMOCTH, OMNMCHIBAIOTCA (PYHKLIHU, KOTOpHIE
JOJDKHA  BBINOJHATH 3Ta NPOAYKUMs; TpeOOBaHUS, KOTOpble K HEH
IIPENBABIISIFOTCS.

Kaxnapiii moTpeOuTens TOM WM WHOM MPOIYKIUU XapaKTEPHU3yeTCs
ONpEEICHHbIMU CBOMCTBaMH. AHaJIM3 CBOWCTB NOTPEOMUTENEH IO3BOJISIET
OTIpeAeIUTh HEKOTOPBI Ha0op TpeOOBaHUI, KOTOPHIM JOJKHA YAOBIETBOPATD
OPOAYKLMSL, IpeIHAa3HAUEHHAs JJIs1 YIOBJIETBOPEHUSI BOSHUKILIEH TOTPEOHOCTH.

Kaxaplii  BuJ MNpPONYKUMHM MOXHO OXapaKTepHU30BaTb HAaOOpPOM
OTpeeNIEHHBIX CBOWCTB. YacTh 3THUX CBOWCTB ONPEAEISAIOT MOTPEOUTETbHBIC
CBOMCTBA ITpoayKIuu (puc.5.1)

[ToaTomy mpexae, yeM co3aBaTh TOT WJIK UHOW MPOIYKT HEOOXO0IUMO,
C OJHOW CTOpPOHBI, copMymupoBaTh TpeOOBaHMS, KOTOPHIM OH JOJKEH
ynoBieTBopATb. C Apyrod CTOPOHBI, OLEHUTb TEXHUYECKUE BO3MOKHOCTU

CO37IaHUs TIPOIYKTa C TPeOyeMbIMH CBOMCTBAMM.
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N1/ ~

NPOAOYKUMUA g NOTPEBUTENb
:
CBOMCTBA NOTPEBUTENLCKUE || | TPEBOBAHUA CBOWCTBA
NPOAYKLWK CBOWCTBA KNPOAYKUMM | | NOTPEBMTENENA

Pucynok 5.1. Bo3HukHOBeHHE MpOoOIEeMHON CUTYalun

Ecin ectp moTpeOHOCTh B CO3JaHUM NPOAYKLHMHU C OINpPEAEICHHBIMU
NOTpeOUTEIHbHBIMUA CBOMCTBAMHM, HO HEU3BECTHO KaK €€ YIOBJIETBOPHUTH, TO
BO3HUKaeET npoodJemuas curyauus (I1C).

Onucanne I[IC - 310 ¢dopmynupoBanue mnOTpeOHOCTEH, (QYHKUIMIA,
KOTOpbIE HYXXHO BBIMOJHUTH. [Ipobiema 3akitoyaeTcs B TOM, YTO Ha 3TOM
JTare He BUAHO IyTel KaK peajqn30BaTh BBIIIOJHEHUE 3TOW (PyHKLUU.

[IpobGnemHas cuTyalusi BO3HHKAET, €CIU HET COOTBETCTBUS MEXKIY
TpeOOBaHUSAMU, MPEABABIAEMbIMU  MOTPEOUTENSIMM, W  UMEIOLIMMHUCS
TEXHUYECKHUMHU BO3MOXHOCTsAMU. Hanpumep, cosznanue TteneBuszopa c
00BEMHBIM H300paKeHHEM, CO3JaHHE HCKYCCTBEHHOI'O CIYTHHKA 3€MJIA CO
CpPOKOM akKTHUBHOro cymectBoBanus 10 ner u ap. To ects, nepBoHavyasbHas
dbopMynupoBKa MPoOIEMbl YaCTO HOCUT COLMATbHO-TEXHUUECKUI XapaKkTep H,
B O0IIeM ciydae, BbIpaXXaeTcsl B TEPMMHAX; II€Nb, MOTPEOHOCTh, (PYHKIIHS,
HeXenaTeabHble Y()PEKTHI.

Anamu3 IIC BbIsSIBIIIET aJMUHHCTPAaTUBHOE MPOTHBOPEUYHUE, KOTOPOE
TOJILKO 0003Ha4aeT mpodsieMy, HO HE JaeT OTBETA KaK €€ PELUTh.

IIpeononenue Al cBsi3aHO ¢ IPOBEEHUEM CUTYAllMOHHOT'O aHAJIN3a,
MoMCKa MEePBONPUUYNHBI TPoOIeMbl. Pe3yiapTaToM aHanmsa npoOiaeMbl
SBJIIETCS MOCTAHOBKA U (DOPMYIMPOBKA 3a1a4M, KOTOPYIO HY’KHO PEIIaTh.

OT npaBUJIBHOCTH (OPMYITUPOBAHUS 33 ]aUH

3aBUCHUT OBICTPOTA U YPOBEHb €€ PEIICHUS.
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IIpeonosieB aAMUHHACTPATUBHOE IPOTUBOPEYNE U BBIMIA HA 3a7ady, MbI
CTaJKMBAaE€MCSl C HOBBIM NPOTHBOPEUYMEM, TAK HA3bIBAEMBIM TEXHUYECKUM
nporusopeuunem (TII).

Texnnueckoe mnporuBopeuyune (TII)- curyamus, Korga TMONBITKA
VIY4IIUTh OJHY XapaKTePUCTUKY (DJIEMEHT) CHUCTEMbl MPUBOJAT K
HEJOIYCTUMOMY YXYJLIEHUIO IPYroi ee XapaKTEPUCTUKHU (IJIEMEHTA).

Texnuueckoe npomueopeuue  GO3HUKAEM  MedCOy  napamempamu
cucmemsl, ee yziamu uau epynnamu oemaneti. OHo auktyeT: «Eciam Tbl
YIIYYIIHIIb OJHO - TO MPOM30MIET yXyaueHue Apyroro!» Mbl 3HaeM, Kakoe
YCTPOMCTBO HYXKHO CO37aBaTh ISl BhIMOJHEHUS mojie3Hor GyHkiuu (I1dD), Ho
IpU 3TOM TOSIBISIOTCA HexenaTelbHble 3(P(GeKThl. ITO - HexelaTelbHbIN
abdext (HD), cBsa3annbiii ¢ TeM, 4To 3a peanu3ainuto [1D, koTopyro oH J0KeH
BBITNIOJIHATh, HAJ0 TUIATUTh WJIM HEXKENIaTeNbHbIA 3(P(EKT, MPOSBISIIONIUNCS B
BUJE  BPEIHBIX CBOMCTB  ((QYHKIMII), KOTOpPhIE  BO3HHUKAIOT  NpHU
(GYHKIIMOHUPOBAHHUHU YIIYUIIEHHOTO TEXHHUECKOTO O0BEKTA.

Bapuanrtsl Bo3HuKHOBeHus1 TII:

1. Ha mnavampupix »srtanmax pasButusa 1C, korga TpeboBaHUs
OTHOCUTEILHO HEBBICOKH, a cucTeMa 00JafaeT OOJBIIMMU pECypcaMu, TaKue
IIPOTUBOPEYMS  pA3PELIAIOTCS IIyTEM KOMIPOMMCCA, -  OTBICKMBAIOTCS
BapHAHThl KOHCTPYKIMH, OOECIeYMBAIOLIUE MpUEeMJIEMble 3HAYEHHUs 00enX
KOHKYPHUPYIOIIHNX XapaKTEPUCTHK.

KosmuecTBEHHBI POCT NPONOIKAECTCSA, IMPOUCXOAWT HAKOIUICHHE U
o0ocTpeHre MPOTUBOPEUUA. DTH MPOTUBOPEUHUS pa3pelialoTcs B pe3yJibTaTe
KAUECTBEHHBIX CKAUYKOB - CO3JaHUs NPUHIUIIMAIBHO HOBBIX TEXHHYECKUX
pEeLIeHUN.

2. Ecnu TexHudeckui OOBEKT YK€ CYIIECTBYET, TO BECbMa YacTo
cTtaBuTcd 3anada ynydiieHus ero ['TI® (ymydmieHue CBOMCTBA OJHOTO H3
anemeHToB TC). OpHako, 0OpU YCWIEHUM OJHHUX CBOMCTB 3JEMEHTa
HapyIIAeTCsl B3aUMOJIEHCTBUE (COTNIACOBAHHOCTD) ¢ IpyruMu 3neMentamu TC,

Bo3Hukaet TII.

119



[Ipoecc  dopmynupoBaHus TEXHUYECKUX MPOTHBOPEYUN - ITO
MIOCTPOCHUE MOJEIH 3a7ayd, B KOTOPOW PACKpPBIBAIOTCS MOJIOKUTEIbHBIE U
HexenarenbHbie 3P dekTsl B paccmaTpuBaeMoil TC npu ee pa3BUTHH.

®opmynupoBanue TII mo3BosisieTr MpOBECTH aHAN3 MPUYNH MOSBICHUSA
HeXenaTeNbHbIX 3P(EKTOB, U TEM CaMbIM aKTUBU3UPYET MBIILJICHUE HA TTIOUCK
BO3MOYKHBIX HaIpaBJIeHUH penieHus mpooieMbl. OObIYHAS 3a/1a4a IEPEXOAUT B
pa3psii U300peTaTenbCKuX, KOIJIa HEOOXOAWMBIM YCIOBHEM €€ PpEeLICHHS
apisgercs ycrpanenue TII. Co3nanne HOBOro u300peTeHust BCerja CBOAUTHCS K
pa3pelieHno (MOJHOMY WJIM YACTUYHOMY) TEXHUYECKOTO MPOTUBOPEUUS. ITO
O/IHO U3 OCHOBHBIX nmoJio:kenuii TPU3.

Crpewmsich yOpatb KOH(DIMKTYIOIIKE, MIPOTUBOPEUYUBBIE
OTHOLUEHUS MeHCOy  dleMeHmamu TEXHUYECKOM  CHUCTEMBI,  IOJIy4aeMm
MPOTUBOPEUHE HA YPOBHE GHYMpPeHHe20 QYHKYUuoHuposanus cucteMbl. Takoe
MPOTUBOPEYHE, B OTIMYHE OT TEXHUYECKOTO, Ha3bIBaeTCsA (U3HMUIECCKUM
npotusopeurem (DII).

duzunveckue nporuBopeuue (PII) - curyanus, korga K 0OBEKTY IO
YCJIOBUSIM 3aJla4u MPEAbSABIAIOTCS MPOTUBOMOJI0KHbIE, HECOBMECTUMBbIE I10
(bu3MYEeCKOMY COCTOSIHUIO TPeOOBaHHUS.

®II Bo3HUKaeT He Mmedxcdy napamempamu TC, a enympu Kakoro-
1100 o0Hoz2o snemenma. Hampumep, OJUH U TOT K€ 3JEMEHT JOJIKEH OBITh
TSKEJIBIM W JIETKUM, WM TOPAYAM M XOJOAHBIM, WJIM MAarHUTHBIM U
HEMArHUTHBIM U T. II.

I[Mopsinok BhIABIACHUS (PU3HMUYECKOTO IPOTUBOPEYMS:

1. Ilpu dopmynupoBanuu TII GopmynupyroTcs yacTHbIE 3ajaud, B
KOTOPBIX TPEIBABISIOTCS HECOBMECTHMBbIC TpeOOBaHUS K CBOWCTBAM
OT/ACJIBHBIX KOMIIOHEHTOB WJIM B3aUMOJCHCTBUIO MEXAY KOMIIOHEHTAMHU
paccmaTpuBaeMoro oobsekTa, (T.e. OII).

2. BpIxoas B onepaTUBHYIO 30HY 3a/a4yd (2 OHa BCErja JIEKUT B MECTE

BO3HHNKHOBCHUA HCpBOHpI/I‘II/IHLI), HaxoaiaT OJJICEMCHT, HEC BI)II'[OJ'IH}IIOH_II/Iﬁ
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HY)KHYI0O (QYHKIWIO WM TOPOXKIAIONIMN  HEXKeJaTeIbHOe SBJICHHUE, |
NPEABSABIAIOT K HEMY TpeOOBaHUS C TIO3UIIMH Hcaa.

Ecnu B onepaTuBHOM 30HE TaKOTO 3JEMEHTAa TEXHUYECKOW CUCTEMBI HET,
TO TPEIBABISIOT TPEOOBaHUS UACATHPHOCTH K OJMKANIIEeMy DIIEMEHTY
OKpY’Karolen cpebl.

3. WU Bor 3dech, Kak TpPaBWIO, BO3HHUKAET, Ha TIEPBBIA B3I,
HernpeoaomMoe Gu3ndeckoe mpotuBopedrie. Ha 3ToM 3Tame OKOHYATEIIBHO
dbopmynupyeTcs COOCTBEHHO 3ajladya, KOTOPYK HYXXHO peliaTh, MPUMEHsIS
CBOM 3HaHWSI 1O (PU3UKE, XUMUU U IPYTUM HAYKaM.

dusnyeckoe nMpoTuBopeure orpaxkaer duiiocopckuii «3akoH eIUHCTBA
u OOprOBI MPOTHUBOMOJIOKHOCTEH» W BKJIIOYAET JBa BHAA OTHOIICHHIL:
OTHOIIIEHHE OOPHOBI ¥ OTHOIIIEHNE €MHCTBRA.

OTHolIEHWE €IMHCTBAa BKJIIOYAET, B CBOIO OuYepelb, €IMHCTBO MeCTa
(mpocTpaHCTBa), BPEMEHH, CTPYKTYPBI, Pa3JIMYHBIX CBOWCTB. PaspemuTh
MPOTUBOPEYHE — 3HAYUT HAWTHU TaKylH COCTABIISIONIYIO €IMHCTBA, KOTOpas
JIOTyCKaeT pas/ielieHHeE.

Chopmynmupyem OCHOBHBIC TPU3HAKA W  YCJIOBHS  Pa3peIICHUS
MIPOTUBOPEUHI MIPH PEIICHUH N300peTaTeILCKUX 3a1a4:

AJIMUHUCTPATHBHOE MPOTHBOpPEYHE

OcHogHble nPU3HaKuU:

- HECOOTBETCTBHE B IMPOU3BOJCTBEHHOW CHUTyallUM >KEJIAeMOro H
JICUCTBUTEIBLHOTIO;

- BO3HUKHOBEHHE IPOTHUBOPEUYHN MEXKAY TEXHUUYECKOM CHUCTEMON W
YeJIOBEKOM WUJIU MPUPOJION;

- 000CTpeHHE CTapblX U TIOSIBICHHE MHOTHX HOBBIX TEXHUYECKUX U
COIIMAJILHBIX 3aJ1a4 HA YPOBHE HAJCUCTEMBI.

Ilpuyunsl - OTCYTCTBHE HOBOUM WJIM HCYEPIIAHWE BO3MOXKHOCTEH CTapon
TEXHUYECKOM CHCTEMBbl IS YAOBIETBOPEHHUS TIOBBIIEHHOW WM BHOBb

BO3HUKIIIEH MOTPEOHOCTH.
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Ilocneocmseuss — Topmoxenue pazButusi TC. IloBblllieHHE BpEeAHOTO
BIIMSIHUS HA HAJICUCTEMY, IPUPOAY, YETOBEKA.

Yenosus paspeuienus - aHAJIN3 CUTYAIUH. Jlokanmu3zanus
HEXKEJIATEJIbHOIO  SIBJICHMS, II€pEeBOJ B  IIOACUCTEMY W  BBISBIICHUE
TEXHUYECKOTO TPOTUBOPEYHS.

Texnuyeckoe nporuBopeyne

OcHogHble npuzHaxu - yXyAlUIEeHHE KaKUX-THOO 4YacTeil CUCTEMbI NpHU
YIYYLIEHUH JIpyTuX. BO3HUKHOBEHHE HECKOJBKUX HOBBIX TEXHHUUYECKUX 3a/1a4
Ha YPOBHE CHUCTEMBL.

Ilpuyunel - UCYEpIIaHUE BO3MOYKHOCTEM TEXHUYECKOM CHUCTEMBI s
nanbHeiero pasBuTus. HeBepHbId BBIOOp MecTa HW3MEHEHHUSI CHUCTEMBI.
Bbopnba co cnenctBueM, a He ¢ IPUUUHOM.

Ilocnedcmeusi -  yCIOXKHEHHE CHUCTEMbl W HAJICUCTEMBI, pe3KOe
MOBBIIEHNE MATEPUAIIBHBIX 1 DKOHOMHUYECKHUX 3aTpar.

Yenosua  paspewenus - TPOBEAECHHE NPUYMHHO-CIIEICTBEHHOIO
aHaiuu3a, BBISIBJICHUE IIEPBOIPUYMHBI BO3HUKHOBEHHS HEXKEIATEIBHOTO
ABJICHUSI ¥ MHUKpPO 3a7add B mojcucteme. s toro, ytoOsl pazpemuts TII
bopMyIUpPYIOTCSI  YacTHbIE  3aJayd, B  KOTOPBIX  MPEAbIBISIIOTCS
HECOBMECTHUMBbIE TPEOOBAHUS K CBOMCTBAM OTIEIbHBIX KOMIOHEHTOB WJIH K
B3aMMOJICHCTBUIO MEXy KOMIIOHEHTAMH PacCMaTpUBAaEMOro 00bekTa (T.€.
@II).

PDu3nyecKoe NpoTUBOpeYne

OcHosnbie npu3Haky - BOBHUKHOBEHUE MPOTUBOPEUYUBBIX TPEOOBAHUH K
(bU3MYECKOMY COCTOSIHUIO OJTHOTO

OcHosnvie npu3Haky - BO3HUKHOBEHUE MPOTUBOPEUYMBBIX TPEOOBAHUM K
(bu3MYEeCKOMY COCTOSIHUIO OJJHOTO 3JIEMEHTA MOJCUCTEMbI. BhIsiBIeHHEe HOBOM
dusznyeckoil 3amaun Ha ypoBHE mnozacucteMbl. HeoOXonmMocTh BHECEHUs
VW3MEHEHHUU B OJIMH JIEMEHT WJIM B 4aCTh €r0.

IIpuuunsl - HECOOTBETCTBUE COCTOSIHUSI BEILECTBA AJIEMEHTA WIM BHUJIA

SHEPruM TpedyeMoMmy.
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Ilocneocmeus - yCo>)KHEHUE CUCTEMBI, BBEJCHUE HOBBIX 3JIEMEHTOB U
HOBBIX BUJIOB DHEPTUH.

Venosuss  paspewenus - yrounenue (GU3MYECKUX TpPeOOBAHUM IO
BpEMEHH ¥ TMPOCTpaHCTBY. Mcmonb3oBaHWe paHee HE3aJIeHCTBOBAaHHBIX
BEILIECTB M HSHEPruid, MMEIOUIMXCS B CHUCTEME, MOJCHCTEME U HAaJICUCTEME.
Hcnonb30BaHue 3HAHUN 3aKOHOB ITPUPOIBI.

OTtmeTuM, YTO 3a/Jada MOXET OBITh YIOBIETBOPUTEIILHO peIlieHa Ha
at000M 3Tane ee 00pabOTKU. DTO 3aBUCUT OT MUMEIOUIETOCs OMbITa M 3HAHUM.
Ho wamie Bcero mnpuxomuTcs yTOYHATH 3ajady, J0OHMpasch N0 OJHOTO-
€IMHCTBEHHOTO IPOTUBOPEUHs HA PU3NYECKOM YPOBHE.

[IpoTuBOpeune — HEOTHEMJIEMBI MPHU3HAK H300pETATEeNbCKONW 3aJauH.
Ee apdexTrBHOE penienre BO3MOKHO KaK Ha CTaJIMA TEXHUYECKOTO, TaK U Ha
ctaguu  gusnueckoro mpotuBopeurs. Haubonee wyacTto mnpuUMEHsEMbIe
TunoBeie TpHEeMbl YCTpaHEHHUS (DU3NYECKUX MPOTUBOPEUUI TPHUBEIACHBI B

paznene 5.2

5.2 TumoBble NpHeMbl YCTPAHEHUS] TEXHUYECKHX

nporuBopedyuii. Marpuua AasTuryJuiepa

OnbIT, HAKOIJIEHHBIN [TOKOJIEHUSIMUA HOBATOPOB, PEAIU3YETCSI B TEXHUKE
u TexHoyorusix. OH coOupaercs U ONMUCHIBACTCA B MATEHTAX, XPAHSAIIUXCS B
NaTEHTHBIX OMOINOTEKAaX.

JlereHn Ha TEMy HEOXHWJAHHOTO U CYACTJIMBOIO HAXOXKJICHHS
OPUTHHAJIBHBIX PEIICHUH «I0 aHAJIOTMU» B Cpelae u3o0perareneil XOAMT
MHOecTBO. Kak ucnosiabp30BaTh 3TOT OECLIEHHBbIN Oarax?

1. PacckaspiBalOT, 4YTO NPUHLMUII CTPOEHUsS KOHCTPYKIIMHI

BUCAYMX MOCTOB («BaHTOBBI MOCT») ObLI OTKPBIT MOCJE TOTO, KaK UX

co3parenb, aHrMickuil uHxkeHep Comroone bpayH, 3anymancs o

CTPOEHHUH MAayTUHBI.

2.CrycTsi MHOTO JIET MOCJ€ MAIIMHOCTPOUTENEW MPUHLMI COOpKH Ha
KOHBelepe (MpUHLMI pa3/iefeHus mpoiecca paboThl Ha MPOCThIE OMEPaIiH)

OTKpbUIA JUIsi ce0si OaHKH, CO3/1aB CHCTEMY, B KOTOPOM KaXKABIH COTPYIHUK
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CHelHaIM3UpyeTcs Ha OgHOW omepanuu. OOGecneunsan mpu 3TOM OTPOMHYIO
SKOHOMUIO. M onams npunyun xcoem, Ko20a KmMo-mo e20 uzobpemem 8
COBEpUIeHHO HOBOU 0baacmu 0esimeabHOCHU.

KitodeBoit  HEmOCTaTOK  OTCYTCTBHSI  IIJITAaHOMEPHOW  pabOTHI IO
BBISIBJICHUIO W IIHPOKOMY HCIOJIb30BAHUIO TNPHUHIUIIOB, 3aJI0KEHHBIX B
CUJIBHBIX U300pETeHHSIX: HeMpPeACKa3yeMOoCTh, TPY10eMKOCTh MOJTy4eHUs
3¢ (HEKTUBHBIX pEIICHUH.

Baxueitmas 3agaua TPU3 — cHATHME 3TOM HENPEICKa3yeMOCTH W
HEOOXOJMMOCTH B 03aPEHHUSAX.

ComnocraBieHue CBOEH 3aauu C APYTUMH HAaWJE€HHBIMA TEXHUYECKUMHU
pEeLIEHUSIMU aKTUBU3UPYET MBILIUICHHE, TO3BOJISIET «CPadOTaThy aHAJIOTHUSM.

I'.C. Anprinysuiep npuilea K BbIBOAY, YTO M300peTaTean MOJIb3YIOTCS, B
OCHOBHOM, OTpaHUYEHHBIM HaOOpOM M300peTaTeNbCKuX npueMoB.. Ha ocHoBe
aHanu3a cBeime 40 ThICAY W300peTeHuil (HE HUXKE BTOPOTO YPOBHS)
cozmaressim TPU3 ynanoch BBLACIUTH ACHCTBUTEIBHO CHUJIbHBIE IPHEMBI,
KOTOpBIE HCIIOJB30BAIMChL He MeHee, yeM B 80 — 100 wuzoOpeTeHHsX s
yctpanenus omqHoro u Toro ke TII. Tak 6pu10 BEIsIBIEHO 40 TUTIOBBIX TPUEMOB
(ITpunosxenue 1). Hcnonp30BaHue ciydaiiHbIM 00pa3oM  cOOpaHHBIX
MOJICKa30K MpeIaraeTcsl 3aMeHHUTh Ha VICIIOJIb30BAHUE MACCUBOB
cucmemamuyecky coOpaHHol u 00pabOTaHHON HHPOPMAIIH

Jlist opranu3aiy UX HMCMOJIb30BaHMs Obla pa3paboTaHa crelnraibHast
Tabnuna. B Tabnuie mo BepTukamu pacrnosaratotcsi xapakrepuctuku TC,
KOTOpBIE MO YCJIOBHUSM 33Ja4l HEOOXOAMMO YJYUIlIUTh, & O FOPU3OHTAIU —
XapaKTepUCTUKU, KOTOpPbIE HENOMYCTUMO IMpU ITOM yxyamarTrcsa. Ha
IPECeYeHNH CTPOK U CTOJOLIOB 3TOM TaOIMIBI HAXOAUM HOMEpa MPUEMOB,
MO3BOJIIONINX, C HAWOOJBIIEH BEPOITHOCTHIO, ycTpanuTh TII. TaGnuna
BbIOOpa mpuemoB yctpaHeHuss TII momyuuna ©Ha3Banue: «Mampuya
Anemuwynnepar.

Cpa3sy ke BO3HHUKAET MBICJIb, @ HEJB3S JIU 3aJI05KUTh 3TH NpremMbl B OBM

U JIOBEPUTH €l pelieHne n3odperaTesnbekux 3aaad. [Ipodosanu 310 Aenarb, HO
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00HaIe)KUBAIOIINX PE3yIbTATOB MOJYYUTh HE yAaN0Ch. [Iprembl yka3bIBaloT
JMILIB OOLIee HaNpaBiIeHUe U 00J1acThb, I71€ MOTYT OBbITh CUJIbHBIE PELICHMUSL.
A HaxoXJeHUe ITUX PELICHUIN OCTAETCA 34 YETIOBEKOM.

CamMu mpueMbl HE HECyT B ce0e KOHKPETHBIX peUIeHHH. YBHUAETb
pelieHue, pasBEpHYTh €ro Ha OCHOBE MPENIaraéMoro IpUHLUIIA WIH
MOJICKa3KH, JOJDKEH caM pemalomuid 3amady. [lostomy pabora ¢ KakapiM
IpPUEMOM HE MOXKET ObITh MPOCTON U ObicTpol. Ha mpuem Hago HACTPOUTHCH,
BHUMATEJIBHO U CKPYIYJIE3HO IIPOCMOTPETh BO3MOXHOCTH MCIIOJIb30BaHUS
3QJIOKEHHBIX B HEM PEKOMEHJALMM I10J] CaMbIMM Pa3HBIMM yIJIAMHU 3PEHMUS.
Jlaxxe B caMOM 3KOHOMHOM, YCKOPEHHOM pPEXHME padoTa ¢ OAHUM IPUEMOM
3aHMMAET B IIPOLIECCE PEAIBHOIO PELICHMS 3a7]a4 HE MEHee I1oyJaca.

5.21 Onucanne W mnpaBwjia mnoJjb3oBaHusi Tabauueil BbIOOpa
MPHEMOB YCTPAHEHHS TEXHUYECKHUX MPOTHBOPEYHit

1. Cronbupl u CTpOYKH TAOMUIBI TOXKIECTBEHHBI NAPYr JPYry U
BKJIIOYAIOT 39 KitoueBbIx xapaktepuctuk TC.

2. Ha mnpeceyeHMM CTPOK U CTOJIOIIOB 3TOH TaOJMIBl HAXOAATCA
pEeKOMEHIyeMble ~HOMEpa TMPUEMOB, TMO3BOJIAIOIIME, C  HauOOJbIICH
BEPOSATHOCTHIO, ycTpaHuth TII.

3. [Ipexne, uem BeIOpATh mpHueM, Hy>kHO copmyaupoBath TII.

4. Viayumaemas W yXyAlllaeMmass XapaKTEPUCTHUKH, OIHMCAHHBIE B
TEXHUYECKOM IMPOTUBOPEUNH, AJANTHPYIOTCA K XapaKTEPUCTHUKAaM Ha OCSX
TaOJIHIIBL.

5. Ilpuemsbl yka3plBarOT JMILb OOIIEE HalpaBlIeHUE MOMCKA U 00JacTh,
r1e MOryT ObIThb cuibHble penieHus. Camu npueMbl HE HeCcyT B cele
KOHKPETHBIX pemeHnid. [Ipuemsl — 310 moackaska pemarento. Haitu uaero,
IIPEBPATUTh €€ B KOHKPETHOE PELIECHUE HAa OCHOBE INPEIaraeMoro MpUHIUIA
WJIU TIOJICKA3KH, TOJDKEH CaM PelIaroIni 3a1ady.

6. Ilpuembl B KaXx[0W KJIETKE JaHbl HE B MOPSAKE BO3PACTAHMS X
IOPSIKOBOTO HOMEpPA, a IO 4YacTOT€ MX IIPUMEHEHUS B MCCIIEIOBAHHOM

MaccuBe U300pPETEHHIA.
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7. Ecnu HeoOXoauMo crenaTth Kak MOXKHO Ooyiee MpOCToe M OBICTPO
BHEJPSIEMOE PEILEHUE, TO MPUEMBI CIIEAYET UCII0JIb30BATh, HAUMHAS C IIEPBOTO
U3 PEKOMEHI0OBaHHbIX.

8. Eciu xe HeoOXoauMo pelieHre Kak MOXKHO 0Oojiee OpUrMHalIbHOE,
HEOKUJAHHOE, PEBOIIOLIMOHHOE, TO MPUEMBI CIIEIYET HUCII0JIb30BATh, HAUUHAS
C TIOCJIETHETO U3 PEKOMEHIOBAaHHBIX.

9. PaboTta ¢ KaxxapIM IPUEMOM HE MOXKET ObITh MPOCTOM U ObicTpoit. Ha
OpUEM HaJ0 HACTPOUTHCS, BHUMATEIBHO M CKPYIYJE3HO IPOCMOTPETH
BO3MOXXHOCTH HCIIOJIb30BAaHUSI 3aJI0KEHHBIX B HEM PEKOMEHJAUUW MOJ
caMbIMU pPa3HbBIMHU yIJIaMu 3peHud. Jlaxke B caMOM PKOHOMHOM, YCKOPEHHOM
pexumMe paboTa C OJTHUM MIPUEMOM 3aHUMAET B MPOIIECCE PEATBHOIO PELICHMS
3a/1a4 He MeHee noay4daca. Co BpeMeHeM Kax bl MpUEM OTJIOKUTHCS B Balleil
naMsATH U BBIOOP HanboJiee NOAXOASIIEro He OyAET COCTABIIATh TPYAA.

10. TTonp30BaThCS MpUEMaMU MOKHO IByMS CLIOCOOAMHU:

*MCCJIEA0BATH IIPUEMBI B ITOPSAJKE pEKOMEHIauni MaTpuiisl

sTIpocMaTpuBas BCE MPHUEMBI MOAOMpaTh Hanbosee 3PhHEeKTUBHBIA IS
pELICHUs] TaHHOM 3a/1a4H.

11. Ecnu B KJIeTKE Ha NEpeCeYeHUH CTOJIOLOB U CTPOK HET IPUEMOB, 3TO
3HAYUT, YTO JJI1 3TOTO IPOTUBOPEYHS TUIIOBBIE IPUEMBI €LIE HE ONPEAEIICHBI.

5.2.2 Tlopsinok ucnojb30BaHusi MaTpunbl AJbTHIy/IEpa

®opmynupoBka TII mpencraBiasieTcss B BUAE HNPOTUBOPEUUS MEKAY
dbopmanuzoBaHHbIMU XapakTepuctukamu TC.

Hanpumep, nporuBopeumne: Mbl XO0TUM yiaydmiute POPMY, wim
ynyammuts BJIIMIHUE BPEJIHBIX ®AKTOPOB, JIEMCTBYIOIIMX HA
OBBEKT, Ho npu 3tom yxynmaem [IOTEPU BEIIIECTBA.

3areM B Martpuie AubTHIyuiepa BbIOMpaeM CTPOYKY, COOTBETCTBYIO-
HIYI0 YJy4dlIaeMOMY MHapameTpy U KOJOHKY, COOTBETCTBYIOILLYIO MapaMerpy,

KOTOPBIH IpH ATOM yxymaercs (puc. 5.3).
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Ecin wmbl xotuMm  ynyumute ®OPMY (ctpoka 12), HO npu 3TOM

yxyamaem IIOTEPU BEHIECTBA (kononka 23), To B siuelike MaTpuiibi

HaxoAsaTcsl Homepa [IpuemMoB, KOTOpBIE PEKOMEHIYETCS HCIOJb30BaTh (pHC.

5.4.).
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5.3 TunoBble NpUeMbI pa3penieHusi Gpu3nvecKnx NPOTHBOP UM
UYerkas nokanm3aius U mpeneiabHas 00OCTPEHHOCTh CaMOTo KOH(MIUKTA
npu ®II (CeoiicTBO «A» IOMKHO OBITh M CBOMCTBA «A» HE JOJKHO OBITh)
npuaaroT @Il BBICOKYHO  «IOACKa3bIBATEIBbHYHO» LEHHOCTb. Ecam DIl
chopMyTUpOBaHO TPABUIILHO, 33/ady — JaXKE CIOKHYIO — MOXKHO CUWTATh B
3HAUYUTEIIBHOM Mepe peleHHOW. JlanbHenmee NDpPOABUKEHUE HE BbI3BIBAECT
3HAYUTEIIbHBIX TPYJIHOCTEM.
Hawnbonee yacto yrnorpeOuMble U3 HUX:
. Paznenenue npoTUBOPEYMBBIX CBOMCTB B IPOCTPAHCTBE.
. Pazienenme npoTrBOpEeUnBBIX CBOMCTB BO BPEMEHHM.

. Paznenenue ®II B oTHOMICHUAX Mexay dnemenTamu TC.

1
2
3
4. Ucnonb3oBanue pu3nueckux 3PQPeKToB.
5. O0benMHEHNE OJHOPOAHBIX U HEOJHOPOIHBIX CUCTEM B HAJCUCTEMY.
6. Ilepexon k cucreme, padboTarolieil Ha MUKPO YpOBHE
7. ®a30BBIE IEPEXOIBI.

8. Ilepexox OT cUCTEMBl K AHTHUCUCTEME WM K COUETAHUIO CHCTEMBI C
AHTUCHUCTEMOM.

9 ®u3UKO-XMMHYECKUN NIEPEX0/I: BOSHUKHOBEHNE-MCUE3HOBEHUE BEIIECTBA
3a CYET pa3JIOKEHUsI- COSAMHEHNUS, MOHN3ALUN, PEKOMOUHAIIUH.

10. Vicnonp3oBanue peppoMarHuTHHIX yacTuil (pemnosneit).

11. Ilepexon k cucreme, paboTaroliel Ha MUKPO YPOBHE.

Ecnu He ynaercs paspemuts @II, Hy)KHO UCKaTh pellIeHUE, PU KOTOPOM
IPOTUBOpEYHE HE BOZHUKAET BoobOie. Hanmpumep, kopmyc kopabiist JOKEeH ObITh
Y3KHUM, 4TOOBI COIPOTUBIIEHUE BOJbI OBLIO MaJbIM, U IIMPOKUM, YTOOBI UMETh
XOpOIIYI0 OCTOWYMBOCTH. [IpoTHBOpeure HEBO3MOXXHO pEIIMTh A0 KOHIIA:
IPOTUBOPEUYHMBBIE TPEOOBAHMSI JOJKHBI YIOBIECTBOPATHCA B OJJHO U TO K€ BpPEeMs

U B OJTHOM M TOM ke MecTe. Perenue st 3Toit mpoOieMbl: CYJTHO Ha MO IBOIHBIX

KPbUIBbAX WUJIM CyAHO Ha BOSHYMHOﬁ IMOAYIIKC.
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Cnoco6bl yctpanenust @II, nparomme wuAe peuieHus, MOTYT OBbITh
KOHKPETU3UPOBAHBl JUISl IIOJYyYEHUS TEXHUYECKOIO PEIIEHUS C ITOMOUIBIO
npueMoB yctpanenus TII.

IIyru paspemenus @II

Ucnons3oBanue TII B  u300peTeHHAX  SABISETCS  HEAOCTATOYHO
abdexTuBHBIM. JTO cBsizaHO ¢ TeMm, 4To TII mpotuBopeumne sBIgETCS
BCIIOMOTATENIbHOM, MPOMEXKYTOUHON cTanueit pemenus 3aaadud. OQHaKo cTaaus
dbopmynupoBku TII sBnsercs obs3arenbHon. OcHoBOM 1 npuunHou TII sBsieTcs
OII.

TII xapaktepu3yeT KOH(IMKT B LIEJIOM CHCTEME M MPEICTaBIsIET COOOM
KOH(DJIMKT TEXHUYECKUX XAPAKTEPUCTHUK (IPOU3BOIUTENBHOCTD, CKOPOCTb).

®II xapakTepu3yeT CTOIKHOBEHHE OoJiee TTy0oKuX, (PU3MUECKUX CBOWCTB

00BbeKTa (0OBEKT TOPSIYMA U XOJIOAHBIN, TBEPABIN U kuakuii). IT oTHOCHTCS
K OIPEIeNIEHHOMN YacTH CUCTEMBI, KOTOPYIO HEOOXOJIUMO U3MEHHUTh. DTO
M3MEHEHHE JI0JDKHO 0TBedaTh TpeboBanusiM UKP pesynbprara.

TII moka3eiBaeT HanM4ue NMpoTuBopeuns B cucreme, a DIl npenpsasiser K

cucreMe 0oJiee YeTKME TPOTUBOPEUHBBIE TPEOOBAHUSI.
IyTu paspemenus ®II

CymectBytoT 3 iyt paspemieHust OII:

1. Pa3nenenue mpoTUBOPEUUBBIX TPEOOBAHMIA:

2. O0x0/1 MPOTUBOPEUMBBIX TPEOOBAHMI 32 CUET CUCTEMHOTI0 Nepexo/a:

3. YnoBneTBopeHHe MPOTUBOPEUYMBBIX TPeOOBaHHUI (B OJHOM MECTE U B
OJIHO BpeMs) 3a CUET U3MEHEHUs (PU3UKO-XUMHUECKUX MapaMeTPOB CUCTEMBI.

OnepatuBHas 30Ha (O3) - 3TO MeCTO, T/iIe BO3HHUKAET paccMaTPUBAEMOE
npoTuBOpeune (KOH(MIUKT).

Omnepannonnoe Bpems (OB) - 3T0 NpoMeXyTOK BpPEMEHH, B KOTOPOM
MPOUCXOJIUT PACCMATPUBAEMOE MPOTUBOPeUne (KOHMIIUKT).

Be10op cnocoda pemenus PII.
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Onpenensiem OmneparuBHyto 30HY (O3) - 3TO MecCTO, IJle¢ BO3HHUKAET
paccmarpuBaeMoe mnpotuBopeune U Omnepauuonnoe Bpems (OB) - 310
IPOMEKYTOK BPEMEHHU, B KOTOPOM MPOUCXOJIUT pACCMaTPUBAEMOE IPOTUBOPEUHE
(koH)IHKT).

1. Paznenenne npoTHBOPEUUBEIX TPEOOBAHMI B IPOCTPAHCTBE U BPEMEHU

2. O0x0/1 MPOTUBOPEUYUBBIX TPEOOBAHMI 32 CUET CUCTEMHOTO TIepexoaa

3.Y 10BIIETBOpEHHE MPOTUBOPEUUBBIX TPeOOBAHUHU (B OJHOM MECTE€ U B
OJIHO BpeMmsi) 3a cueT (Pa3oBbIX MEPEXO0/I0B U M3MEHEHHs (HU3UKO-XUMHYECKUX

napamMeTpoB CUCTCMEIL.
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Tema 6 CTaH)_IapTI)I Ha P€IICHUC I/I306p6TaTeJII)CKHX 3agavd

Mpbl yXe Havaal TOCTPOCHHWE MHOTOATAKHOW NHpaMUAbl MPHUEMOB:
MPOCThIE TPUEMBI, TAPHBIC TMPUEMBI, KOMIUIEKCHl TMPUEMOB... Y CIOXKHACTCS
CTPYKTypa, YBEIMYMBACTCS CHJIa MPUEMOB, HAUYMHACT TMPOSIBIATECS WX
CHeIMAIN3alNs, «IPUBSI3aHHOCTH» K TOMY WJIM HWHOMY Kiaccy 3amad. Ha
YETBEPTOM 3TaXKE JOJDKHBI OBITH elie 0oJiee CIOKHBIE MPUEMbI, OTIMYAIOIIAECS
0CcO0OW CWJION M HYeTKO CHeNHaTu3UpPOBaHHbIE. TakWe TPHEeMBbl YAalIOCh
0OHAPYKUTb, OHH  COCTAaBJSIIOT )OHO ~ CMAHOApmMo8  HaA  peuleHue
uU3006pemamenbCKux 3a0at.

Heckompko cmoB o Ha3BaHmM. B HeM  ecTb  HEKOTOpas
demoncmpamuenocms. KoHEUHO, MOKHO OBIIIO ObI 3aMEHUTH CJIOBO «CTaHAAPTHI»
CIIOBaMHU «pEUICHHE THUIIOBBIX 33Ja4» WM «HEKOTOPBIC XapaKTEPHBIC KIIACCHI
3aJlady ¥ WX THUIOBBIC pernieHus». Ho B clioBe «cTaHAapT» KOpoue W TOYHEE
OTpaXXEHA OCHOBHAsA UOes. ecmb KOMNJIEKCHble Npuemvl, Komopvle HaA00
NpUMeHAmb  0053amenbHO, NOMOMY 4mo Ol CBOUX KIACCO8 3a0ay OHU

2apanmupyom peuieHue 8biCOK020 YPOBGHS.

3AKOHBI PASBHTHA TEXHHYECKHX CHCTEM

TPHA3
Pemenne 3agayd

CTaH1apTHBIE 301A% 1 HecranaaptHbie 3a3a9mn

BenonbHEBN l'
g Sl e T amanm > IIporpamma
o | TexHodOrI9ecKEe sl
= | HedopmanmmosHOE =
g =0 i ofecnedenne
.3. Ilpuembr MeTtoab! ynpaB/ieH. -
E MCIX0/1 0T eC KM -

Pecypcnt daxTopamu I1

Pucynok 6.1 CtpykrypHas cxema TPU3
Htak, ocHOBHBIE 0COOCHHOCTH CTAaHAAPTOB COCTOST B TOM, UTO:
- 8 UX COCMAB 6X00IM He MOJIbKO Npuemvl, Ho U Qusudeckue sgpghexmoi,

132



- npuemsl U 3pghexmol, 6x005WUE 8 CMAHOAPI, 0OPA3VIOM ONPEOEIeHHYIO
cucmemy (m. e. coeduHeHvl He «KAK NONAN0», d 6 ONpeoenreHHOlU
nOCe008amenbHOCMU);

- cucmema npuemos u 3Qhexmos omuemaiuso HanpasieHa Ha YCmpaHeHue
Gusuueckux npomugopeuuil, MURUYHLIX 011 OAHHO20 KIACCa 3a0ay,

- XOpOuio BUOHA CB85A3b CMAHOAPMO8 C OCHOBHLIMU 3AKOHAMU PA3GUMUSL
MEeXHU4eCKUX CUCEM.

[upoTta, WAEHTUYHOCTH pelieHus H AYPEKTUBHOCTh - aOCOIIOTHO
HEOoOXoauMble  TpeOOBaHMS K  JIIOOOMY — «KaHAUAATY» B  CTaHAAPTHI.
N3o00peTatenbckue  pemieHus, OCHOBAaHHBIE HA  HCIOJB30BAHUHM  OJHOTO
dbuznyeckoro 3ddexra, OBICTPO CTAHOBATCA TPUBHAIBHBIMU: TPUMEHEHHUE
anekTporuapabinueckoro 3¢dekra B kKoHie 40-X TOJOB 1aBaji0 CUJIbHBIC
M300peTaTeNbCKUE PEIICHNUs, a Yepe3 ACCATh JIET 3TOT IPUEM CTaJl TPUBUATBLHBIM.
B crangaprax yka3zaH He KaKOW-TO KOHKPETHBIM (uzmdeckuil 3Ppdext, a Tum
s dexra, MO3TOMY  CTAaHIApPThl  WUMEIOT  3HAYUTEIHHO OOJBIITYIO
MPOJIOJKUTEILHOCTD KU3HHU: B HEKOTOPBIX U3 HUX MOTYT OBITh MCIIOIB30BAHbI U
Te pusznueckue 3QPeKThl, KOTOpPbIE OYIYT OTKPHITHI B JaTbHEHUIIIEM.

Onucanue KaXI0TO CTaHAapTa BKIIOYAET MOAPOOHOE ero 000CHOBAHUE U
MHOTOYHMCJICHHbIE TPUMEPHI, OTPaXKaIOIIUe HIOAHCHI MPUMEHEHUs. Mbl KOPOTKO
PacCMOTPUM TOJIBKO CYTh MEPBBIX JECITH CTAHAAPTOB (pa3paboOTaHO yXKE OKOJIO
50 craHmapToB, HO MHOTHME M3 HHUX €IIe HE 3aBEpUIMIM CBOM «UCIBITATEIbHBIN
CPOK»).

Cranpapt 1. Ecin o0bekT TpyaHO OOHApYyXHTh B KaKOW-TO MOMEHT
BPEMEHU M €CIIM MOXHO 3apaHee BBECTHM B HEro Jo00aBKH, TO 3ajada peliaercs
IpeIBapUTEIbHBIM BBEACHHEM B OOBEKT J00ABOK, KOTOpPHIE CO3JAIOT JIETKO
oOHapyxuBaeMoe (4aimie BCEro AJIEKTPOMAarHUTHOE) TOJE€ WM  JIETKO

B3aMMOJICUCTBYIOT C BHEIIHEH cpefol, oOHapy»KuBas ce0si M, CleI0BaTEIbHO,
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00BEKT. AHAJOTMYHO pEIIAITCA 3a7adyd Ha H3MEPEHHEe, eCIM HUX MOXKHO
NPECTaBUTh B BUJE MOCIIEI0BATEILHOCTH 33714 Ha OOHApyKEHHUE.

Cranpapt 2. Eciii Hy)HO CpaBHUTH OOBEKT C ITAJIOHOM, YTOOBI BBISIBUTH
OTIIUYHMSI, TO 33/1a4a perraeTcss ONTHUYECKUM COBMEIICHHEM N300paKeHHsS 00BhEKTa
C JTAJIOHOM WU C H300paKEHUEM JITallOHA, MPUYEM H300pakeHue OOBEKTa
JIOJKHO OBITH MPOTHUBOIOJIOKHO TIO OKPACKe ATAJOHY WIIU €ro HM300paKeHUIO.
AHaAJOTMYHO pemaroTcs 3aJayd Ha H3MEpPEHHe, €CIU €CTh ATAJOH WU €ro
n300pakeHue.

Cranpapt 3. Eciii 1Ba MOABMKHBIX OTHOCHUTENBHO JPYT Ipyra BEIIeCTBa
JOJKHBI CONPUKACAThCS M MPU 3TOM BO3HUKAET BPEIHOE SIBJICHHE, TO 3ajaya
pemraeTcss BBEJCHHEM MEXJAy HUMH TpPEThEero BEIIeCTBA, SBISIONIETOCS
BUJIOU3MEHEHHEM OJTHOTO U3 BEUIECTB, JAHHBIX 110 YCIOBHIM 33/1a4H.

Cranpapt 4. Ecan HYXHO YHOpaBisTh [BWKEHHEM OOBEKTa, B HETO
clieyeT BBECTH (PepPOMArHUTHOE BEIIECTBO M MCIOJIB30BAaTh MATHUTHOE TIOJE.
AHaNOTUYHO pEmIaloTCs 3aJaud Ha oOecrieueHue nedopmaruii BemecTBa, Ha
00paboTKy ero MOBEpPXHOCTH, JApoOJeHHE, TMepeMelnBaHne, W3MEHEHHE
BSI3KOCTH, TIOPUCTOCTH U T. TI.

Cranpapt 5. Eciiin Hy)XKHO yBEJIIMYUTH TEXHUYCCKUE TIOKA3ATEIIM CUCTEMBI
(Maccy, pa3Mepbl, CKOPOCTb U T. J.) U 9TO HATAJIKWBACTCS HA MPUHIMITHAILHBIC
NPENATCTBUA (3allPET CO CTOPOHBI 3aKOHOB MPHUPO/IbI, OTCYTCTBUE B COBPEMEHHOM
TEXHUKE HEOOXOJMMBIX BEIIECTB, MaTEpUajoOB, MOIIHOCTEH M T. 1I.), CUCTEMa
JOJDKHA BOWTH B KadecTBE TMOJICUCTEMBI B COCTaB APYroi, Oojiee CIIOKHOMN
cucteMbl. Pa3BuTHE MCXOMHOW CHUCTEMBI MPEKpaIiaeTcs, OHO 3aMeHseTCsl Ooee
WHTCHCUBHBIM Pa3BUTHEM CJIOKHOW CHCTeMBI. lIpuMepoM MOXET CIIyKUTb
CO3/IaHHE Ta30TEeII03aUTHOTO CKadaHpa.

Cranpapt 6. Eciiu TpyTHO BBIITOJTHUTD ONIEPALAI0 ¢ TOHKUMHU XPYIKAMHA U

JerkoieopMupyeMbIMU OOBEKTaMU, TO HA BPEMsI BBIMIOJHEHHUS 3TUX ONEpALIi
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00BEKT HaZl0 OOBEUHUTD C BEIIECTBOM, JIEIAIOUIUM €r0 TBEPAbIM U MPOYHBIM, A
3aT€M 3TO BEUIECTBO YAAIUTHh PACTBOPEHUEM, HCIIAPEHUEM H T. 1.

Cranpapr 7. Eciin Haj0 COBMECTUTH J1BA B3aUMOUCKIIFOYAOIINX JIEHCTBUS
(WM 7ABa B3aMMOMCKIIIOYAIOIIMX COCTOSIHUSA OOBEKTa), TO KaXJA0€ M3 ITHX
JEUCTBUN HANO CJeNaTh MPEPHIBUCTHIM U COBMECTHTH TaKUM OOpa3oM, YTOOBI
OJIHO JIEVICTBHE COBEPIIAIOCH B IMay3ax apyroro. IIpu sTom nepexom oT 0JHOTO
NENUCTBUS (COCTOSTHUS) K JIPYrOMY JIOJDKEH OCYIIECTBISITHCS CAMUM OOBEKTOM,
HaIlpuMep, 3a CYET HUCIOJIb30BaHUs (ha30BBIX IMEPEXOJ0B, MPOUCXOISIINX TPU
W3MEHEHUH BHELIHUX YCIIOBHI.

Cranpapr 8.Ecium  HEBO3MOXXHO  HENOCPEICTBEHHO  ONPEIEIHTh
U3MEHEHUE COCTOSIHUSA (MaccChl, pa3MepoB U T. JI.) MEXaHUYECKON CHCTEMBI, TO
3ajaya pemaercs BO30YXKJACHHEM B CHUCTEME PE30HAHCHBIX KOJeOaHMi, IO
M3MEHEHHIO YaCTOThl KOTOPBIX MOKHO OMPEACIUTH TPOUCXOSAIINE U3MEHEHHUS.

Cranpapr 9. Eciiv Hy)KHO yBEJIMYNTh TEXHUYECKHE MOKA3aTEIN CUCTEMBI
(TOYHOCTH, OBICTPOACHCTBUE U T. 1) U OTO HATAJIKUBACTCS HA TMPUHIIUIHATHHBIC
NPENsSTCTBUA (3aIPET CO CTOPOHBI 3aKOHOB MPUPO/IbI, PE3KOE YXYIIIEHUE JPYTUX
CBOMCTB CHCTEMBI), TO 3aJja4a PelIaeTcs Nepexo oM ¢ MaKpo- Ha MUKPOYPOBEHB:
cucteMa (MM €€ YacTh) 3aMEHSETCS BEIIECTBOM, CIOCOOHBIM  TIPH
B3aMMOJICUCTBHUHU C MOJIEM BBINOJIHATH TpeOyeMble 1€UCTBUS.

B cranpgapre 5 peus mua o mepexone OT CHUCTEMbI K HAJCHUCTEME; CYTh
cTaHjapTa 9 3aKIr04aeTcs B IEPEXOAE OT CUCTEMBI K MTOJACUCTEME.

Bosbiioe 3HaueHue u1si TPUMEHEHUS! CTaHIapTOB UMEET BO3MOKHOCTh WIIH
HEBO3MOXKHOCTh BBOAWTH JIOOABKM - B COOTBETCTBHUH C TpeOOBaHUSIMHU
cranaaptoB 1, 3, 4 u 6. Jo cux mop Msl NOJIb30BAJIUCh CIIOBAMU «MOYKHO MEHSATH
00BEKT», «HEIb3 MEHATh OOBEKT». Temepp OSTH CJIOBAa HAMOJIHSIIOTCS
KOHKPETHBIM (PHU3UYECKUM CMBICIIOM, YTO TO3BOJIIET IPUMEHHUTH 00JIee TOYHBIC

ONpCACIICHUA: «MOXKHO BBOIAUTDH ,Z[O6aBKI/I» n <«HCJIb3d BBOIUTH ,Z[06aBKI/I)>.
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CrerneHb TPYIHOCTH 3aJla4yl BO MHOTOM 3aBHCHUT OT A3THX «MOKHO» U «HEJB35».
[Toatomy cTanmapt 10 crienmaabHO OTHOCUTCS K TIEPEBOLY «HEIB3SD B «MOKHOY.

Cranpapr 10. Ecu Hy>XHO BBeCTH J00aBKH, a 3TO 3alPEILEHO YCIOBUIMHU
3a/1auu, CJIeyeT UCTOIb30BaTh 00OXOHBIC My TH:

1) BMecTo BelllecTBa BBOJUTCS TOJIE;

2) BMECTO «BHYTPEHHE» J0OABKH UCIOJIb3YETCS «HAPYKHAS;

3) mobGaBKa BBOJUTCS B OYCHBb MAJIbIX J03aX;

4) noGaBKa BBOJMTCS HA BpPEMS;

5) B KayecTBe J00AaBKM HCHOJB3YIOT YacTh MMEIOLIETOCs BEIECTBa,
NEPEeBEICHHYIO B 0CO00€ COCTOSIHUE WJIH YK€ HaXOSIIYIOCS B TAKOM COCTOSTHUM;

6) BMECTO OOBEKTa HCIOJB3YIOT €ro KOmui (MOJEeib), B KOTOPYIO
JIOIyCTUMO BBeJICHUE J00ABOK;

7) noGaBKK BBOIST B BUIE XMMHYECKOTO COSAWHEHUS, U3 KOTOPOTO OHU
MOTOM BBIJIEIISIIOTCS.

6.1 O0630p OCHOBHBIX YCJIOBHS ISl CTAHJAAPTOB

«CTrangapt Ha pemieHre u300peTaTeNbCKUX 3a7ad — ATO MPaBUiIo (WU
COBOKYMHOCTb MPaBWJI), O3BOJISIONIEE HA BBICOKOM YPOBHE OJJHO3HAYHO PEIIATh
JIOCTAaTOYHO IIUPOKHUI Kacc n300peTaTeabCKuX 3a1ad.

Takum 00pa3om, cTaHIAPT TOJDKEH YIOBIETBOPSITH TPEM YCIOBHSIM:

1) oH Oondcen OMHOCUMBCA K WUPOKOMY KAACCY 3A40aU,

2) amu 3a0a4u OOJIHCHBL PEULAmMbCsl COBEPULEHHO 0OUHAKOBO U

3) peuierust 00aHCHBL ObIMb 00A3AMENILHO BbICOKO20 YPOBHSLY.

I C. Anemwynnep:

N3BecTHBIE TUTIBI W300PETATEIHCKUX 3a7a4 PEIIAI0TCS WCIIOJIB30BAHUEM,
MPEXJie BCEro, TUIOBBIX PEIICHUI — CTAaHAAPTOB HA PEIlIeHUE M300peTaTesIbCKUuX
3amad, KorTopele paspaboransl ['. C. Anprmymiepom B 1975 romy. Ounum

IPEJICTaBISIIOT COOON B3aMMOCBS3aHHBIN KOMILUIEKC MPUEMOB, (PU3NYECKUX HIIH
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apyrux 3G@dEeKTOB, UMEIIIHUX OMPEACICHHYIO BEMOJIbBHYIO CTPYKTYpYy. ITO

CBOETO pojia (hOPMYIIbI, 0 KOTOPBIM PELIAIOTCS 3aJauH.

Knaccupukanuss  cTaHzapToB  OCHOBaHa  HAa 3aKOHaX  ABOJIIOLMU
TEXHUYECKUX CHCTEM M, IPEKIAE BCEro, HA 3aKOHE YBEIWYECHHUs CTENEHU
BEIIOJIbHOCTH.

Cucrema cranaaprtoB, paspaboranHas ['. C. ATbTHIYIIIEPOM, COAEPIKHUT
76 crangaproB. OHa COCTOMT W3 KJIACCOB, IOAKIACCOB M KOHKPETHBIX

CTaHIapTOB. OTa cucTeMa BKJII0YaeT 5 KIacCoB.

CrpykTypa cucteMbl 76 CTaHIapTOB MoKa3zaHa Ha puc. 6.2. C moMOIIbIO
TOM CHUCTEMBI MOKHO HE TOJIbKO pellaTh, HO BBISIBIATH HOBBIE 3aJa4d
Y IPOTHO3UPOBATh Ppa3BUTHE TEXHWYECKHX cucteMm. OOIee HampaBIeHUE
U3JIOKEHHUS] CUCTEMbl CTaHAApTOB 1-TO, 2-r0 M 4-r0 KJIaccOB OIKMCHIBAETCS
3aKOHOM YBEJIMYEHUS CTENEHU BEMOJbHOCTU. [IATHIA Kilacc CTaHAapTOB
MOMOTaET UACATU3UPOBATH PEIICHHE.

JUist pemieHust 3aad  MOXKHO MCIOJIb30BaTh alTOPUTM MPUMEHEHUS

CTaHJAPTOB.
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Cucrema 76 cTAHJAPTOR HA PeleHIe H300PeTATELCKHX 327124 J

|
| | | |

Kaace 1, Tloerpoenne Kaace 2. Pasgnue Kanace 3. Ilepexon & Kaace 4. Cranaaptet Kaace 5, Cranpaprel
H papyiienne BEMOILHLIX CHCTEM HATCHCTEME H HA HA 0DHAPY:REHHE H HA NPHMEHEHHE
BEMOJILHBIX CHCTEM MHKPOYPOBEHb HIMEpEHHE CHCTeM CTAHAPTOB

>_

A AL

)
N

A

}

v vves

}

il ol
WA

1.1 Hloctpoenie senoaei
4.1 Ofxonnie nvim
S0 Bresenue memectn
5.2 Bucacuue naneil
5.3 Daronae Nepexnan

1.2 Puapymenne

3.2 Mepexon nu MuKpoypesen s

2.1 Tlepexon & €10mNLM RENOTIM
2.2 Wopenponamte nenoaeii

3 POPCHPOBATIIG COIACOUANICN ITMIEN
2.4 Wenoan
3.1 Tepexon K SHOCHCTEMAM W IOIHCTEMAM
4.2 Conres wis
4.4 Hlepexon K genoabnbiy cHereman
5.5 Decnepusenaane or

43

4.5 Hanpanacnus Paznnrin Waepiieabiy coeres

2

Cranaap

Cranaapria 31,1 —3.1.5 ) (
Cranaaprig 4.2.1 —4.2.4 )—(

Crangaprs 5.2.1 — 523

C
Clnupulzl—lzsﬂ

Cramapri 4,11 — 4,13
Cranaaprig 4.5.1 — 4.5.2

“
]
-
=
i
]
&
z
]
£
w

z
3
|
-+
i
B
&
2
5

NN

C Cramaapra LL1— LLS >—<
( Cramapru 1.2.1 — 12 >_<
( Cranaapr 211 —2.2.2 ) (
< Cranaaprm 22,1 =226 >_<
( Cranaaprig 4.3.1 —4.3.3 >—<
( Cramapre 441 — 445 )—(
( Cranampria 5.1.1 —5.1.4 >—<

Cranaap ..i%l_szc>—<
( Cramaapra 5.5.1 — 553 )—(

C

Puc. 6.2. CtpykTypa cucrtemsl 76 CTaHAApTOB Ha PELICHUE

I/I306pCTaTCJ'II>CKI/IX 3ajgad

Kuaace 1 — noctpoeHne U paspyllieHHe BENOJIbHBIX MOJEIEH — BKIIIOYAET
psi1 KOHKPETHBIX MpeoOpa3oBaHUN MO IOCTPOMKE M pPa3pylICHUIO BErojeil B
3aBUCUMOCTM OT TE€X WIM HHBIX OrpPaHUYEHUM, INPUBEIACHHBIX B YCIOBHUAX
UCXOJHBIX 3a/1a4.

Kmace 2 - pa3BuTue BENOJBHBIX MOJENEH — OIUCHIBAET CIIOCOOBI,
NO3BOJIAIOIME ITyTEM CPABHUTEIHO HEOOJBIINX YCIOKHEHUN CYLIECTBEHHO
NOBBICUTH 3(()EKTUBHOCTH PabOThI COOTBETCTBYIOLIEH MOJETN TEXHUYECKOM

CHCTCMBI.
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Kiace 3 — mepexon k HaacucTeME M HAa MUKPOYPOBEHb — IIPOJOJIKAET
JUHUIO CTAaHAApTOB Kiacca 2 Ha (OPCUPOBAHHE BEMOJBHBIX MOJEINIEH.
Cranpaptel kiaccoB 2 u 3 0a3MpyrOTCs Ha MCIOJIb30BAHMM 3aKOHOB Pa3BUTHUS
TEXHUYECKUX CHCTEM, B T.4. 3aKOHOB pa3BEPTHIBAHMS — CBEPTHIBAHUS,
IOBBIIEHNS JWHAMUYHOCTH M YIPaBISEMOCTH, IEPEX0Ja HA MHKPOYPOBEHb,
COTJIAaCOBAHUS — PacCOIIACOBAHUS U T.J.

Kaace 4 — cranpgaptel Ha OOHapyXeHHE W U3MEpPEHHE CHCTEM —
COCTaBIISIIOT OCOOBIN KOMIUIEKC, IOCKOJIBKY PEIIEHUE TAaKMX 3a/Jady UMEET psif
XapakTepHbIX  ocoOeHHocTe. Ho B menoMm  HampaBlieHHE — pa3BUTHS
U3MEPUTENIbHBIX CHCTEM COOTBETCTBYEeT oOmmM 3akoHam pa3Butusi TC,
BCJIEICTBUE YEro CTaHAapThl JTOr0 Kjacca MMEIT MHOro oOmiero co
cTaHAapTaMmHu Kiaccos 1, 2 u 3.

Kanace S — cranpaprel Ha NPUMEHEHME CTAHIAPTOB — HMMEET BaXKHOE

3Ha4YEHHE JJIsl TOJydyeHUsl 9PPEKTUBHBIX pEIICHUN U300peTaTeNIbCKUX 3a/1a4.

Tunossie U300peTaTENbCKUE 3314l PEIIAIOTCS B JIBA X0/1a TAK)KE TaKHUMU
uHctpymMmeHTamu TPU3 kak npuémbl paspeiieHus TeXHUu4eckux (40 THIOBBIX
npuéMOB CBEJCHHBIX B TaONHIly) U paszpemeHus pusmdeckux nporuopeunii (11
NPUEMOB CBEJICHHBIX B TAOJIHILY).

Cwm. IIpunoxenue 2

6.2 AnropurmM npuMeHeHUs CTAaHAAPTOB
AJNTOpUTM NIPUMEHEHUS CTAaHAAPTOB MTOKa3aH Ha puc. 6.3.
[lepBoHavyaJIbHO OMpENENAIOT, K KaKOMY KJIAcCy OTHOCHUTCS 3ajada, —
Ha U3MEHEHHE WM n3MepeHue (0OHapyKeHue).
Ecnu 3amaya Ha M3MEHEHHE, TO ONPENENAIOT, paccMaTpuBaeMasi CUCTEMa
UMEeT BEMOJbHYI0 WJIM HE BENMOJbHYIO CTpYyKTypy. Ecimm crpykrypa

HE BENOJIbHAs, TO pPAacCMATPHUBAIOT IIEPBBIM Kiacc craHgaproB. Jlaee
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OMPENENAI0T, MMEIOTCA JU BpelHble CBs3U. Eciu HET, TO paccMaTpUBaloOT
noaknacc 1.1. Ecnu umerorcst BpeaHbie CBSI3U, TO paccMaTpUBAIOT mojkiacc 1.2.
[Tocne 3aBepuieHust pabOTHI MO MEPBOMY KIIACCY TMEPEXOJAT KO BTOPOMY
U TPEThEMY WJIU Cpa3y K D-My Kjaccy.

Ecnu cuctema BenospHasi, TO MEPEXOAST KO 2-My, a 3aTeM K 3-My KJaccam.
Jlanee nepexo AT K 5-My Kiaccy.

Ecnu 3amaua Ha uaMepenue, To paccMarpuBaetcs 4-i kinacc. Eciau MoxHO
UCII0JIb30BaTh OOXOJHbBIE MYTH, TO paccMaTrpuBaioT nojkinacc 4.1. PaccmoTpes
cragaapt 4.1.1, xenaTenbHO pPacCMOTPETh 3ajady, HadyuHas ¢ kiacca | wim
BOCIOJIb30BaThCs cTanaapramu 4.1.2—4.1.3. Ilocne 3TOro MoOXHO NEpEeUTH
K noakiaccam 4.2—4.5. Ecnu HEBO3MOXHO HCHOJb30BaTh OOXOJHBIE IYTH, TO
cpazy nepexonsT K noakiaccam 4.2—4.5.

[To 3aBepiieHnn pabOTHI MO KIaccy 4 MEPEXOAAIT K 5-My KIIaccy.
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TexHHYecKAs CHCTeMA HnpeIHazHaieHa 1.

A HO JH
HCIO.IBI0BATE

(411 ) (412413)

b
Jacc >

Pucynox 6.3 Anroput™M npuMeHeHuss 76 CTaHIApTOB Ha peuieHue

I/I306pCTaT€JIBCKI/IX 3agad

6.3 PexoMeHAalluM MO UCIOJIB30BAHUIO CHCTEMBbI CTAHAAPTOB
C camoro Hawama paszpaborku TPU3 Obuto sicHO - HEOOXOAMMO HMETh
MOIITHBIN HMHGOPMAIMOHHBIN (OHJ, BKJIIOUYAIOIINN, MPEXKJIE BCEro, TUIIOBBIC
NpUEMbl YCTpaHEHUS TEXHUYECKUX NpoTuBOpeumit. Pabora mo ero cosmaHuio
BeJlach MHOTO JieT: Obuio mpoaHamu3upoBaHo cBbimie 40000 wu3zo0peTeHui,
BbIsIBJICHO 40 THNOBBLIX MPHEMOB (BMecTe ¢ roAnpueMam - 6osee 100)
Cm. Ilpunoscenue 2
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B riyOuHe TexHHYecKuxX NpOTUBOpEUUid - nmpoTuBopeuus: ¢puszuueckue. [1o
camoii cBoel cyru (usmdyeckue mpormBopeuuss (PII) mpenwABIAIOT
JIBOMCTBEHHbIE TPeOOBaHHUS K OOBEKTY: ObITh TMOJABUKHBIM U HEMOIBUKHBIM,
rOpsSsiYMM M XOJOJIHBIM U T.N. HeynuBUTENbHO, YTO H3YYEHUE MPUEMOB
ycrpanenusi @Il mpuBeno K BBIBOLY, YTO JOJDKHBI CYIIECTBOBATH MapHBIC
(IBOMCTBEHHBIC) MPUEMBI, 00Jiee CUIIbHBIE, YeM oauHapHbIie. MHbopMannoHHbIN
¢oun TPU3 nomnonHUCS COMCKOM NapHBIX MPUEMOB (JIpo0sieHne - 00beJMHEHNE
U T. 1.).

B nanbHeillieM BBIACHWIOCH, YTO PEHICHUE CIOXKHBIX 3a7ad OOBIYHO
CBS3aHO C NPHUMEHEHHEM KOMIUIEKCHBIX MPHUEMOB, BKIIOYAIOMIMX HECKOJBKO
0OBIYHBIX (B TOM YHCIIC U MapHBIX) MpreMoB U puszndeckue r3ddextol. Hakoner,
ObUTH BBIJIEIEHBI 0CO0O0 CHIIbHBIE COUYeTaHHsI MpueMoB U (u33(h(HEKTOB - OHU U
COCTaBUJIM TIEPBYIO, €lIe HEMHOTOUHCJICHHYIO TPYIIY CTaHAApTOB Ha pEUICHHE
U300peTaTeNbCKUX 3a/1ay.

[lepBbie cTaHAapTHl OBLIN HaMIEHbI SMIUPUYECKH: HEKOTOPHIE COYETAHUS
npueMoB U Gu3dpPeKToB BCTpEHYAIHCh B MPAKTUKE CTOJb YacTO M JIaBalld
pelieHusi CToJb CUJIbHBIE, 4YTO camMa CcOo0OM HampalMBajlach MBICIb O
NPEBPALICHUH UX B CTAaHIAPTHI.

Wtak, crangapTtsl - 3T0 MNpaBWJa CHHTe3a M MNpeo0pa3oBaHMs
TeXHHUYECKHX CHCTEeM, HEMOCPEACTBEHHO BhITEKAIOLHE U3 3aKOHOB Pa3BUTHS
ITHX CHCTEM.

[Tonavany ctanaapThl He ObUIH YIIOPSIIOYEHBI: OHU BKJIIOYAINUCH B (POH]I 110
Mepe BbIsiBIeHHA. Yucio ux 6picTpo yBenuuuBanock: 5, 9, 11, 18... B 1979 rony
Oblla  coCTaBjieHa TepBas CHUCTEMa, BKJIOHaromas 28  cTaHAapTOB.
CucremaTtuzanusi Belach C TMO3ULIMN BEMOJBHOrO aHaiu3a. Ompeaeniuch
OCHOBHbI€ KJIACChI CTaHIAPTOB:

1. CTaHAapThl HA U3MEHEHHE CUCTEM (M UBMEHEHHS B CUCTEMAX );

2. CTaHIapTHl HAa OOHAPYKEHUE U U3MEPEHHE CUCTEM (U B CUCTEMAX);
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3. CTaHJapThl HA IPUMEHEHHUE CTaHAAPTOB.

K xonmy 1984 roma B GonpiuacTBe mkon TPU3 npuMeHsINCh cUCTEMBI,
Btovaromue 54, 59 u 69 cranmapros. IlpakTuka rnokasana, 4To CTaHIAPTHI -
BeChbMa CUJIbHBIN HHCTpYMeHT TPU3. HameTunach nepcrnekTrBa: OCHOBHAS YacTh
3ajlady JOJDKHA pellaTtbes MO cTaHjgapraMm, B To Bpems kak APU3 cimenyer
UCIIOJb30BaTh MPEMMYIIECTBEHHO I AaHajiu3a HECTAHAAPTHBIX 3a4ad U
noJsryueHus: uHpopMaluu, noMmorarouiei GopMrupoBaTh HOBbIE cTaHAApPTHL. Kpome
TOT0, MOSIBUJIACh HAAEXK A, YTO MPH AATbHEHUIIEM YCOBEPIICHCTBOBAHUM CUCTEMA
CTaHJAapTOB TMpeBpatutrcsi - B orauuue or APU3 - B  HHCTpyMEHT
MPOTHO3UPOBAHUS PA3BUTHUSI TEXHUUYECKUX CUCTEM.

B 1983-1986 rogax Benach MHTEHCUBHAs paboTa MO HM3YyUYCHHUIO 3aKOHOB
pa3BUTUS TeXHUYECKUX cucteM. [Io COBpeMEHHBIM MPEACTABICHUSIM pPa3BUTHE
CHUCTEM HJIET MO JIMHUM: HEMOJIHBbIE BEMOJIbHBbIE CHUCTEMbI - MOJIHBIE BEMOJU -
CJIOKHBIE BENOJIM - (OPCUPOBAHHBIE BEMOJU - KOMIUIEKCHO-(QOPCHUPOBAHHBIC
Beron. B mo0oM 3BeHE ATOM Ilemu BO3MOXKEH Kak Mepexoa <BBEpX> - Ha
CJeNYIOIMNA CUCTEeMHBIH YpPOBEHb, TaK W MEpeXoj <BHU3> - Ha 0Ooyiee HU3KUM
CHUCTEMHBIN YPOBEHb. Y JAJ0Ch BCKPBITh HEKOTOPHIE MEXAHU3MBI, PEATU3YIOLINE
ATy OOIIyI0 CXeMy: Mepexoa K OW- W MOJMCHCTeMaM, ONepariii CBEPTHIBAHMS,
nepexol Ha MHUKPOYpOBEHb M T. A. HoBble 3HaHMS O 3aKOHax pa3BUTHA
TEXHUYECKUX CHUCTEM IIO3BOJIMJIM BHECTH KOPPEKTHBBI B CTPYKTYpPY CHCTEMBI
CTaHJapTOB, IOIOJHUTh €€ HOBBIMM CUJIBHBIMU cTaHAapTamu. HoBOBBeneHus
ObUTM ompoOoBaHbl Ha cemMuHapax B 1984-1986 romax. Oka3anoch BO3MOXKHBIM
NEPENTH K CUCTEME, BKITFOUAIOLIEH 76 crmanoapmos.

OTanuust HOBOW CHUCTEMBI:

1.Knaccudukanusi craHgapToB TpUBEIACHA B COOTBETCTBHE C 0OIIeH
CXEMOM Pa3BUTHS TEXHUYECKUX CHUCTEM: MPOCTHIE BEMOJIM - CI0KHBIE BENOJIU -
(dbopcupoBaHHbBIE BEMOJU - KOMIUIEKCHO-(DOPCUPOBAHHBIE BEIOJIM - MEPEXO0]l B

HaJACUCTEMY U K TIOJACUCTCMAM.
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2.BBenen psag HOBBIX cTaHnapToB. I[losiBIeHHME HEKOTOPBIX U3 HUX
00yCJIOBIICHO YTUIyOJICHHMEM 3HAaHUW O 3aKOHAX PAa3BUTHSI TEXHUYECKUX CHCTEM,
MOJICKa3aHO JIOTUKOW CcaMOW CHCTEMbl CTAHAAPTOB (3aMoJHEHHE <IyCThIX>
KJIETOK).

3.3HAYUTENPHO YBETWYEHO YHCIO TUMUYHBIX MPUMEPOB Ha CTAHAAPTHI.
[Tpumepsl ONONHAIOT 0Oy (GopMylly cTaHIapTa NPAKTUYECKH BaKHBIMU
TOHKOCTSIMU U HroaHcaMu. C 3TOM e LETbI0 B TEKCT CTAaHAAPTOB BKJIIOUYEHBI 15
y4eOHBIX 3a/1ad.

CranpapThl - UCTPEOUTENN TEXHUYECKUX U (DU3UUYECKUX MPOTHUBOPEUUH.
HUx uenp - mpeofojeHHe NPOTUBOPEUH, B KpalHEM cllydae - HX OO0XOZ.
[lobenuth  MPOTUBOpEYHE, COBMECTUTH  HECOBMECTUMOE,  OCYLIECTBUTH
HEBO3MOHOE - B 3TOM CMBICJI CTAH/IAPTOB.

Xo4eTcss BEpUTh, YTO 3HAKOMCTBO C CHCTEMOM 76 CTaHIapTOB JacT
HOBAaTOPY CHJIbHBIE HMHCTPYMEHTBI TBOPYECKOTO PpELICHHS MPAKTUYECKUX
MPOU3BOJICTBEHHBIX 33/1a4.

PexoMeH1ainy no UCHOJIb30BaHUIO CUCTEMBI CTAHIAPTOB:

1.B npocrefiiiem ciiydae cTaHIapThl MOKHO MIPUMEHATH '"MHIUBUYyaJIbHO"
(ne B cucteme). IIpu monp3oBaHuM cTaHgapTamu (Wid nocie 3 - 4-KpaTHOro
MPOUYTEHUSI TEKCTAa) MHOTHE CTAaHAAPTHI 3alIOMUHAIOTCA U - MIPU O3HAKOMJIEHUH C
3a/1aueil - HyKHbIN CTaHJIapT HEBOJILHO "BCIUIBIBACT" B MaMATU. DTO, KOHEYHO, HE
caMblil Jy4IIuid cnocod MX NMPUMEHEHHUs: TpeOyeMbli CTaHIapT MOXET U He
BCIIOMHUTBHCA, a TIJIABHOE - HE HCHOJb3YIOTCA BO3MOXHOCTH CHCTEMBI
cTtaHgapToB. Ho ynpaBiasiTh MamsThIO TPYJIHO, NAMSITH HE NMPUKAXKEIb, U €CIIH
BCIIOMHWJICSl TMOJAXOMSIIMN CTaHAApT, MOXHO UM BOCIHOJIb30BaThCcA. llpu
pEUIEHUHU MPOCTHIX 3a7a4 3TO BIOJHE JOMYCTUMO.

2.Pazymeercs, nenecooOpa3Hee UCIOJIb30BaTh CTAHIAPTHI B COBOKYITHOCTH
c AP13-85-B. B texcre APU3 ecTh miaru, ykaspiBaroliye, KOTrja UMEHHO Hazo

3a/1IeMCTBOBAThH cUCTEMY cTaHaapToB. [Ipu ananuze 3amaun no APU3 ee ycnoBus
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MPETEPNEBAOT 3HAYUTEIbHBICE M3MEHEHUS: TaK, MOJENb 3aJadyd BeCbMa
CYIIIECTBEHHO MPOSICHSIET IEPBOHAYATLHBIE CMYTHBIE, @ MHOT/Ia IPOCTO HEBEPHBIE
ycnoBus. M moToMy mnpuMEHEHHE CTaHIApTOB K MOJENH 3aJaud 3aBEIOMO
CUJIbHEE, YeM NMPUMEHEHUE UX K HeoOpaboTaHHON M300peTaTeNIbCKOM CUTYyalluH -
€CTh TapaHTUsl TOrO, YTO PEIICHHE HA4YaTo C MUHU-337a4d (HAMpaBJIEeHO Ha
MUHUMAaJIbHOE U3MEHEHHE UCXOJHONU CUCTEMBI).
Eme Gonee ympomaercs 3a1ada (a 3Ha4UT, U MPUMEHEHHUE CTaHIApTOB IS
€e pelIeHust) ocjie YTOUHEHUs BeleCTBEHHO-T0JIeBbIX pecypcoB (BIIP). Yuer u
ucnoas3oBanue BIIP naer pemenus 6auskue k UKP.
3.HezaBucumo ot TOTO, KakuMm 00pa3om perieHa 3amava (1o cTaHgapTam
unu o APU3), k pemenuto ee - i1 GopcupoBaHus U JadbHEHUINICH Hacan3aluu
- HEOOXOUMO TPUMEHHUTH CTAHAAPTHI KaK CHUCTeMY. PacronoxeHne CTaHIapTOB
HE XAOTHYHO, OHO corjacyercs ¢ oOmiedl cxeMoil pa3BuTus cucteM. [losTomy
CUCTEMY CTaHJAapTOB CJEAYyET HCHOJIb30BaTb M KaK MPOTHOCTUYECKUM
WHCTPYMEHT, JaXe B TOM Cllydyae, KOrjJa B YCIOBHUSIX 3aJayd HET TaKOro
TpeOOBaHUSI.
Hmak, 6 oowem cnyuae
nocneoosamenbHOCHb 0elCMEUll NOOYUHEHA NPOCMOU J102UKe:
o Hajgo Oe3 CHEelIKHd, TPaMOTHO M YETKO IOCTPOUTH
MOJENb 33J1a4H,
o ONPENIeNIUTh BEIIECTBEHHO-TIOJIEBBIE PECYPCHI,
° 3aTeM NoA00paTh MNOAXOASAIIMN cTaHmapT (o0Xxons -
€CJIM HAJIO - 3alpeThl Ha BBEJIEHHE JOOABOK),
o dbopcupoBaTh U3MEHEHHYIO CUCTEMY (Z1ayKe €CJIM 3TO HE
TpedyeTcs yCIOBHIMU 3a]1a4H ),
° yopath "nuirHue" 1o ¥ BelllecTBa U, HAaKOHEII,

° MAaKCUMAJIbHO HUCIIOJIB30BaTh HOJ'IY‘ICHHBIﬁ IMPUHOUAII

145



6.4 Ipumepsi NPUMEHEeHH CTAaHAAPTOB Ha pelieHue
U300peTaTe/IbCKHUX 3a1a4

N3BecTHBIE TUIIBI M300peTATENbCKUX 3aJa4 PEIIatOTCsS HCIOIb30BaHUEM,
MPEXE BCErO TUIIOBBIX PEIICHUHN - CTAaHJIAPTOB HA pelIeHHe U300peTaTeIbCKUX
3amady. OHM TIPENCTaBISIOT COOOW B3aMMOCBSI3aHHBIA KOMILJIEKC MPUEMOB,
buznyeckux wuiaum Apyrux 3(QQPEeKToB, HUMEIOIIUX OINPEICIECHHYI0 BEMOJIbHYIO
CTPYKTYpPY. DTO CBOEro pojia (GOPMYJIbI, IO KOTOPHIM PEIIAIOTCS 3a/1a4H.

Cucrema CTaHIApTOB COCTOMT M3 KJIACCOB, IOJKJIACCOB M KOHKPETHBIX
CTaHAApTOB. JTa cucrtema BKIto4Yaetr 76 cranmaptoB. [lociienoBaTenbHOCTh HX
MIOCTPOCHHSI OCHOBAHA HA BEIOJBbHOM AHAIM3€E U 3aKOHAX PA3BUTHUSA TEXHUYECKHUX
cucteM. C MOMOIIBIO 3TOM CUCTEMBI MOKHO HE TOJBKO pellaTh, HO BBISBIISATH
HOBBIE 33/1a4/ U IPOTHO3UPOBATH PA3BUTHE TEXHUUYECKUX CHCTEM.

PaccMmoTprum oiMH M3 CTaHIApTOB HA Pa3pyLICHUE BPEIHBIX CBS3EH.

Crangapt ykas3bIBaeT, u4TO eciu JABa Bemecrsa Biu B Bpeano
B3aMMO/IEIICTBYIOT MeXaAy €000, TO MexIAy HUMH He00XOAUMO BCTABUTH
TpeThe BelmecTBO B3, siBisomeecs: ux BujgousmMeHenueM B'ys u B', uiam umu
ke camumMu Bi um Bo. BenonbHas CcTpykTypa B 3TOM Clydyae MpEICTaBIICHA

dbopmyroii (6.1) Ha pucynke 6.4.

II, 11
AR N
B,———B,—r B, B, (6.1)
B:=B1,B:
B:=B1,B>

Puc. 6.4. BenonbHas cTpyKTypa
3apaya 1. Anmapar 115 abpa3uBHON 00paOOTKH JIeTallel CII0KHON (OPMBI
MIPEICTABIISIET COO0M KOAKCUAIBHO PACIIONIOKEHHBIC 1Be TPYOHRI. [1o BHYyTpeHHEH

TpyOe ABMKETCS BO3yX, a IO HAPYKHOM - yacTullbl abpa3uBa. Ha xoHue
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Hapy>XHOU TPyOBI PacIooKeHO COIlIo, (OpMHUPYIOIIEe CTPYIO abpa3rBa (CM.
puc. 6.13). Comio OBICTPO U3HAIMBAETCS, U €T0 MPUXOAUTCS MEHAThH. Kak
ceNaTh HE U3HAIIMBAEMOE COTLIO?

OOBIYHO CTaparOTCs COTLIO JIENaTh U3 0oJiee M3HOCOCTOMKHIX MaTepUaloB,
HO JTa)K€ ¥ OHM U3HAIIMBAIOTCS, & CTOMMOCTh TAaKMX MaT€PUAIOB 3HAYUTEIHHO

OOJIBIIIE.

ff,_Bm,qv IIHb¥

—— TIOTOK

= Abpa3uB

\}L Conmo

\ CrpysaabpasmBa

Puc . 6.13.

B nanHOM ciydae He0OOXOIMMO MPUMEHHUTH TPYIITY CTAaHAAPTOB HA
pa3pyLICHUE BPEAHBIX CBA3ECH.
BemnonbHyI0 CTPYKTYpy MOXKHO MpeacTaBuTh hopmyiioii (6.2).

B nannom mpumepe B - comio, B, - abpasus, I1 - ctpys Bo3ayxa.

B cootBeTcTBUH CO CTaHAapTOM B Ka4C€CTBC B3 MBI JOJIDKHBI BI)I6paTI>

abpasuB, BO3yX, COIUIO WJIM UX BUJON3MEHCHUS.

IL Ih

A A
B, 4~——~B, — B, <*|—" B, (6.2)

B;=B,, B,
L} L}
B;=B1, B2
Yaie Bcero B KauecrBe TPETbHEro BelecTBa HCNMOJIL3YIOT BCIIECCTBO

HHCTPYMeHTa (padovero oprana), 0CO0€HHO, €CJIM €ro MHOIO.
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NHcTpyMeHT B Halelt 3aj1aue - ctpys abpa3uBa (abpa3uB U BO3IYX).

OnunieM HEKOTOPBIE U3 BOZMOXHBIX PEILICHHIA.
Taxum oOpa3om, uMeeTCs 1Ba HalpaBJIeHUsl PEIICHUS:

1. Comio JOJDKHO yAep)KUBATh Ha BHYTPEHHEH MOBEPXHOCTH YaCTHIILI a0pa3uBa
1.1. Yacmuuku yoeparcusaromes ¢ noMoubio 8axKyyma.

ITpumep 1.

Coruto mpeacTaBisieT co00M CETKY, Ha KOTOPOM CO3AaeTCsl OTCOC (BaKyyM).
YacTtuuku abpa3uBa IpUTITUBAIOTCA K ceTKe (puc.6.14). Teneps comio (ceTka)
"3amuiieHsl" yacTuukamMu abpasuBa. Korma 3Tv 4yacTUUKU W3HAIIMBAKOTCS, HA UX
MeCT€ MOSBJISIOTCS HOBBIE U3 IMOTOKA.

Ha puc. 6.14 o603Ha4eHo:

1 - xopmyc,

2 - BO3YIIHOE COILIO,

3 - BcTaBKa (BBITMOJTHEHA U3 CETKH),

4 - BTyJIKa,

5 - raiika,

6 - kamepa pa3psKeHus,

7 - TpyOOIIpoBOI,

8 - kaHan,

9 - cMecuTenabHas KamMcepa.
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BaKYYM B JaHHOM I/I306pCTCHI/II/I CO34acTCA 3a CUCT MMCHOIICTOCA ITOTOKA

Bo3ayxa. s sroro cheman kaHan 8. Cxema JEHCTBUSL 3TOro (hHU3HUECKOTO

SIBJIEHUS TIOKa3aHa Ha puc. 6.15.

ITotok raza wiam >KUAKOCTH, MOXOIAIIHA

NEePHEHANKYJIIPHO KOHILY TPYOKH CO3/aeT B HEMl 0TCOC (BaKyyM).
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IIoTOoK raza HJIIM EHIKOCTH

—_—

\"\.
NEEER
N o ™
. I
Tpyoka
Puc . 6.15.

1.2. Yacmuuku y0eparcusaromesi ¢ NOMOUbIO MACHUMHO2O0 NOJIAL.

Ilpumep 2. AOpa3uB MoOXeT OBITh BBINOJHEH (HEPPOMArHUTHBIM,
HampuMmep, crnedeH ¢ (peppomarHUTHRIMUA dYacTuiaMu. COIJIO BBIMOJTHSIETCS
MarHUTHBIM. YaCTHYKK IPUTATHBAIOTCS K coruty. OcTanbHOe aHamorndHo 1.1.1.

1.3. Yacmuuku yoeparcuearomcs 3a cuem cuil 2pasumayuu U mpeHus.

Crpys abpasuBa  Yactuusl abpasusa

Kapmamku

Puc .6.15. Pric . 6.16.

IIpumep 3. B come MoryT ObITh caenanbl "kapmamku" 10 mms
abpasuBa (puc.6.15). Toraa ctpys abpasuBa OyAET TEPEThCS O YaCTHUIIBI
3acTpsBIlEeT0 adpas3uBa, U 3aCTPSABIINE YACTHUIBI OYyAyT MPEIOXpaHsTh

COILIO OT ucTupanus (puc. 6.16). OctanbHoe aHaIOTUYHO 1.1.1.

150



2. YacTuuku adpa3uBa He JOJIKHBI JIOMYCKATHCH K CTEHKAM
COILIA MJIM OTTAJIKUBATHCH OT HEro.

IIpumep 4.B crTeHkKax coIUIa UMEIOTCS HaMpapJISIOMIUE IS
ckaToro Bo3ayxa. OHM pacnoJIOKEHbl TAHTCHIMAIBbHO C HAKJIOHOM K

BBIXOJy coruia (puc.6.17).

A-A
N  Hanpagp/isronge

N /7' AJIH B 03 I¥Xa

abl A
—h% -«

Pmc.6.17.

A

AN

N,

UYepes3 HampaBisItOUIME TOJIAETCA CXKATHIM BO3YX, KOTOPHIA OTTANKUBAET
YaCTUYKHU abpa3uBa oT CTEHOK CoIuIa.
Kpome Toro, cTpyn Bo3yxa 3aKpyduBarOT MOTOK abpa3uBa U GOpMHUPYS CTPYIO.

HpI/I OHpCI[CJICHHOﬁ KOHCTPYKIHUHU MW AABJICHHWH BO3YyXad, MOKHO OTKa3aTbCs OT

OCHOBHOM CTPYH BO31yXa.

IIpumep S.IIpomie Bcero MOMEHATH MeECTaMH BO3IyX U alOpa3uB

(puc.6.18).

[IponmtrocTpupyem 3TOT CTaHAAPT €IIe OJAHOU 3aJa4eH.
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_AOpa3us

Bo3ayniHsii
IMOTOK

Cormio

Crpys abpa3uBa

Puc .6.18.

3agavya 2.IIpu nBMKEHMM CylHA Ha MOABOJHBIX KpPBUIbAX, Ha KpbLIE,
BCJIEJICTBUE KaBUTAIlMU, o0pa3yeTcst 3po3us (pa3beJaHue MaTepuana) U KpbLIO

TepsieT cBOIO AhexTuBHOCTSH (prc.6.19). Kak 6b1TH?

[Torok BozE] KaBuTanmoHHsbie ITYy3bIpHU

Opo3us T'uapaBnuueckuii
MOBEPXHOCTH yrap
KpbLa

3ajauya UMEET Ty K€ BEMOJIbHYIO CTPYKTYpPY (6.2), UTO U B MpeIbIIyIIeH

3aaaqc.
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B, ¢——B, —PrB, *~|—~ B, (6.2)

B;=B,. B,
B:=B1, B,
I'ne
B1 - xpsui0,
B> - Bona,

II - nBukeHue.

B kauectBe B3 Mbl MOkeM BbIOpaTh BOJY MM €€ BUJOU3MEHEHHUS.

IIpumep 6.B kadecTBe  BHUJIOM3MEHEHHS  BOJbI  BbIOEpEM JIe.
JUia npenynpexacHus KaBUTALMOHHOW 3PO3UK THJIPOJUHAMUYECKUX HpOouUiIeH,
HaIlpuMep, TOJABOJAHBIX KpBUIBEB, 3ALIUTHBIM CJIOM CO3JAIOT HENPEPBIBHBIM
HaMOpaXMBaHUEM Ha IMOBEPXHOCTH Kopku nbaa (puc. 6.20). Ilo mepe ee
paspylIeHHs] OT KaBUTAlUM, TOJILMHY 3alUTHOIO CJIOSA TNOJACPKUBACTCS B
YCTAHOBJICHHBIX MPEIEIax, UCKIIOYAKOIINX OTrOJIEHUE MOBEPXHOCTH U €€ IPO3UI0
IIOJ IEHCTBUEM KaBUTALIUH.

IIoT oK BOOBI JIe ISHOM MTOKPOB

/,[In,usum{ue Kp BbI10O

IIpumep 7.B kadecTBe apyroro BHJAOU3MEHEHHS BOJbI BbIOEpEM map.
Kpbino Oynem HarpeBath (puc. 6.21). Bokpyr Hero OyaeT o00pa3oBbIBATHCS
mapoBoil Mmy3bIph (TapoBas KaBepHa). KaBepHa TMO3BOJIUT HE TOJIBKO
MPEIOXPAHUTHh KPBUIO OT 3PO3UHU, HO M IMO3BOJUTh YMEHBIIUTh COMPOTUBICHUE

ABWXXCHHUIO KPBLITY B BOJIC.
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[IoToK BOABI IIaporasi kKaBepHa

H,Hn,unum-me Kp bIT0

-~

P .6.21.

IIpumep 8. Moxer ObITH HCNONB30BaHA camMa BoAa. B Kpblie MOXHO
clenaTh CKBO3HBIE BepTUKalbHblE KaHaibl (puc. 6.22). 3a cuer pa3HOCTH
JIABJICHUW HA BepxHeu P1 u HWkHEN Py mOBEpXHOCTAX KpbLUia BOJA MTOJIHUMAETCS

110 KaHajaM M 00TeKaeT KpbUIO ""cMbIBast" KaBUTALIMOHHBIE ITY3bIPH.

P2>P1

Puc.6.22.

IIpumep 9. MoxHO Ha MOBEPXHOCTH Kpblia CAENATh JyHKU (puc. 6.23).
[Torox Boxbl OyneT 3akpyyuBaThcs B HUX, M 00pa3yeMblil CiI0il BOAbI HE Oyer

AOIyCKAaTh KaBUTAIIMOHHBIC ITY3bIPH K IIOBCPXHOCTHU KPbLIA.
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B xauectBe Bz mo dopmyne (6.2) moxHO BbeIOMparh Bi, By unm ux

BugonsMenennss B'iu B',.

Iloka MBI TIOKa3ajlM  TOJBLKO HCKOTOPLIC

ucnoyib3oBanus By u ero BuaousmeHenuit B';. Paccmotrpum, Kak MOXKHO

npuMeHuTh B1 (KpbL10) 1 ero Bujou3MeHenus B's.

———

- - LS
L.

igt ot
FAIY = Y

» ' e - -
— - - W LI T N e
s 1 &

Prc .6.23.

Ipumep 10. MoxxHO U3MeHUTH HOPMY KpbLIa, TAK YTOOBI KABUTALIUOHHBIE

ITy3bIpH O6p330BBIBaJ'II/ICB TOJIBKO Ha sanHeﬁ KPOMKC Kpbllla U IIOTOKOM BOJbI

BBIHOCHJIUCH 3a €ro mpeenbl. TakuM o0pa3oM, BCXJIANbIBAHWE My3bIpel OyaeT

MIPOUCXOJIUTh HE Ha KpblIe (puUC. 6.24).

3oHa oOpa3oBaHus
[TonBOomHOE KPBLIO
\ KaBUTALMOHHBIX My3BIpEH

_____ -\, X%

/- 0
P2 C‘
o

O
o

30Ha CXJIONBIBAHUS
KaBHTAallHOHHBIX HYBblpeﬁ

Puc . 6.24.
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IIpumep 11. MoxHO u3MEHUTH (GopMy KpblIa, TaKk 4YTOOBI OHO CaMo
co3JaBaja BO3AYLIHYHO KaBEpHY. OTO OCYLIECTBISIETCS 3a CUET CO3JaHMs
cynepkaButauuu. llepennsist yacTe Kpbuia aenaercs Tynou. Bo3Hukaer ynap,

KOTOPBIN pa30MBaeT MOTOK BOJIbI, U OH KaK ObI 00XOIUT KpbLIO (puc. 6.25).

Bo3 oy 11Ha g KaBepHa
IIoTOK BOOBI il P

Y/—\ 1 IIb AR 0JHOE KP bITO
S\

>

Puc . 6.25.

IIpumep 12. Takoe ke pelieHUE TMPUMEHSETCS B OBICTPO HAYIIHUX
topneaax (puc. 6.26). OHu nenaroTcs "TymnopbUIbIMU' WM K HHUM Ha HOC
MpUJICTIBIBAETCS CIIelMaibHas "Tapeska', KOTopas CO3HaeT CYNEPKABUTAIUMIO U

BOJIa KaKk ObI pacCcTyIaeTcsl.

IIoT 0K BOJOBI "Tapemka" Bos ay nHa A KaBepHa

Toprena

Pix .6.26.

156



bubauorpaguuecknii CIUCOK
Anstmrynep I'.C. Anroputm nzodperenusi, «Mock. PaGounii», 1973,

296c¢.

A.A. T'un, A.B. Kynpssues, B.1O. by6entios, A. CepenuHckuii
Teopus penieHus: n300peTaTeNbCcKux 3aaad. Y4yeoHoe nocodue | ypoBHs.

Mopepn, KTK I'anaktuka, Mocksa, 2017,89 ctp.

Teopus pemenust nzooperarenbckux 3anay (TPU3),

Yepnsk B.C., Konmocosa O.B., 3omotosa E.A / Otkpsitoe O6pa3oBaHue.
[TonuTexHUueCcKnii YHUBEPCUTET, Kypc Jiekuuii, 2019 r.
AnexceeB I'.B.OCHOBBI 3a1IUThI HHTEIIEKTYaTbHON COOCTBEHHOCTH:
yaeOHoe nocobue./ Anekcees I'.B., bopoBkos M. 1., JImutpuuenko M. .,
Teipteimaeiit A.A. CI16.: Uatepmenus, 2012. - 265 c.
Komnocosa O.B. «MeToibl CHCTEMHOT0 aHaIu3a U CUHTE3a», OTKPBITOE
oOpazoBanue, Jlekuuu TPU3, [Tonurexunyeckuii yausepcutet,2020 r.
bnunaera E. B. Cuctemnsiit ananus. Kypc nekuwmii.- 2013 r.
Anwsrmymiep I'. C.. CtangapTHble peneHus n3o0peTaTenbekux 3aaa4 (76
ctangapToB). AnpTirysuiep I'.C. B ¢6. "Huth B nabupunte". - [letpo3aBojick:
Kapemus, 1988. - C. 165- 230.

TBopuecTBO Kak TouHas Hayka [Teopus pemieHust U300peTaTENbCKUX
3aaad]| Anstrymep I.C.

B.M. IletpoB. OcuoBsl TPU3. Teopust peuieHust u300peTaTesibCKUX 3a1a4.

N3nanue 2-e, ucnipaBlIeHHOE U J0NIOJIHEeHHOoe. — 2019r.

DJIEKTPOHHBIE PECYPCHI

https://altshuller.ru/11 Odunmansusiii caiit I'.C. Anprinysuiepa

157


https://courses.openedu.ru/courses/course-v1:spbstu+TIPSOL+spring_2020/courseware/3d2acbcdec0e43f284cb59cbd3b89c6b/c0662572ddb74eda86908d29769c381a/%20%20%20%20%20https:/studfile.net/preview/5809852/
https://altshuller.ru/triz/standards.asp
https://altshuller.ru/triz/standards.asp
https://altshuller.ru/triz/standards.asp
https://tech.wikireading.ru/3301
https://tech.wikireading.ru/3301
http://www.litres.ru/pages/biblio_book/?art=37395920
http://www.litres.ru/pages/biblio_book/?art=37395920
https://altshuller.ru/11

https://METODOLOG.RU . CaifiT OCBSIIEH H300pETATSIICKUM 3a1a4aM H
METOaM UX PEIICHHSI

https://vikent.ru/ moprai nocBsIEH U3yYeHNUIO FCHUEB, FTEHUAILHOCTH U
npodeccrHoHaTBLHOTO KpeatruBa. Braerer 1 ocHOBHOM aBTOp Mrops

JleonapioBuu BukeHTHEB

158


https://www.metodolog.ru/00940/00940.html
https://vikent.ru/

[Tpunoxenue 1

40 npueMOB yCTPAHEHUS] TEXHUYECKHX IPOTHBOPEYM i

QMEE innovATION

TECHMO
INNOVATION

CalT Ha kopelckom http:/fwww.gmeinno.com CanTt Ha pycckom www.iriz-solver.com

AnbBom A. Centoukoro.
3nekTpoHHoe nagaHne QM&E Innovation

AnbBom BbiN CO30AH NO MATEpHUAnam
npuMmepos A.Cenukoro. @aMmunua
XYAOKHMKA MNNIDOCTRATOPA , KOHCTPYKTOPA
Ha oAHOM M3 NpeanpusTHiA r.NeTpozaBoacka
Heé coxpaHunace. [peanonoxuTensHe, yMep
B 2001om rogy. A Cenwoukuin 8 20190m
HaxoOWTCA B AoDpoM 30paBMH, NpOKWMBaeT
TaM He.

Mpumepel B ansBoMe HE COBNAQAIT €
npUMEpaMK Ha caiTe hboHaa AnbTwynnepa,
HO OHW BbINKM MM oaobpeHkl.

CCbinka Ha MCTOMHMEK ;| MagadHwe B.TuToea Ha
cante WWW.SERENDIP.NAROD.RU

40 nprémoe no NCA BuBnuorpadm4eckan
peakocTe " AnsbBom A. Cenwukora”

Cnesa A.Cenwoukuin, cnpasa N AnbTwynnep
https://creatime.me/AboutProject/MastersGallery

Anbbom Centoukoro Ha ©b

ntpe:www facabook. comiyury daniloveky/madia_set?set=a. 25946868005462408typa=38uploadad=88

* Anebom Bein cozgad no matepuanam npmmepos A.Centwoukoro. @amunus
XyOOKHWKA WNMKCTpaTopa , KOHCTPYKTOpPa Ha 0AHOM M3 NpeanpuaTHi
r.lleTpo3aBoacka He coxpaHunace. [lpeanonoxutensHo, ymep B 2001om
rogy. A Centoukunia B 20190om Haxogwtcs B goGpom 3opaevu, NpoxuBaeT
Tam xe.
Mpumepsl B ansbome He coBnNagarkT C NpUMepaMu Ha cainTe doHaa
AneTwynnepa, HO OHKW BbINK UM 0Q0BPEHBI.
MOMHO CPDEBHWTE C NEPBOMCTOMHWMKOM hitps:lwaww alishullerrulinziechnigue | asp.
AneBomos, NogodHBIX NYDNUKYEMOMY, M3AAHO B KyNbTYpPEe Haller
KOMMaHWW Noka 4710 6, Ha BelXOOe ELI_I,é & g comionoiod 222562_456240504

* 8 MUHYTHbIA nnbm «1YT0 Takoe nporpamma 40 nnwc»

* https://www.youtube.com/watch?v=RDqgf5Qgjow&feature=youtu.be

* Anbbom komnanmnQM&E Innovation, B koTopom ANg kaxgoro npuéma
BbISBNEHbI AONOMHEHWA N0 MaTtepuanam BbINONHEHHbIX NPOEKTOB
https://www.youtube.com/watch?v=10a0QT9wll|&feature=youtu.be
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a) Pazdenume obvexm Ha He3asucUMBbIE
yacmu

6) BoinonHume obvekm pazbopHeim

8) Yeenuwums cmeners dpobnerus
(usmenvyenusn) obvekma

CeeTtodop, CTOMKa KOTOpOrO

INEMEHTOB, PUHCUPYEMBIX

2. MPUHUUN BLIHECEHWA

Omdeaume om obvekma
«MeWmIoWyo» Yacme (Mewarwujee
csolicmeo) unu, Haobopom,
8bifenumes eGUHCMBEHHYIO HYHHYIO

yacmb (Hym#Hoe ceolicmeao).
BmecTo Toro, YTobbl NoaHWMaTb Ha
g3pOCTaTe BCe OCBETUTENbEHbIE
YETPOWCTES, NOAHMMEKIT TONLKD
NAeHOYHEIA OTpaHaTe e, a
NpoMeKToOpa OCTAKTCA BHHMIY

Beipes

Fadewe ropHocnaca
HOCWAN paHew c
XONo4AMNBEHBIM

3TOT pEHEL NoMELLe
KOTOpLIA Npy paBoT

MO HO NOCTaBMTE H
naan.
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BLICTPOro ONYCHAHMA WM NOAHKMMAHKMA
EBbINOAHEHA W3 COCTABHbIX LUAPHWPHO
coegMHEHHbBIX mexay coboh

OTHOCMTENBHO ApYr Apyra nanblem

yeTpoleTeom. Teneps

OTAENEHLIE HOHTERHED,

1. MPUHUMKN ,EI,PGEJ'IEHHH

MoBOPOTHBIA YHACTOK rasoxoaa
Bonbloro ceqeHuna (Hanprumep, 4nA
HOTE/bHBIX AarperaTos) anq
pPaBHOMEPHOro pacnpeaeneHus
ra3080r0 NOTOKA Pa3AEnAoT Ha
HECKONbKO DYK3IBOB Manoro ce4eHua

Pa3BuTHe PONMKOBLIX KOHBEHEpoB

€ Uenbo

MpK pedTredorpadiid Nerkux NOToK Aydei obsluHo
33Tparvean U ApYrMe YacTy rpyaHO R KNeTHM,
Oradparma BeILENAET M3 NOTOKA Ny4Yeld TONEHD Ty
YacThk, KOTOPAA COOTBETETEYET DOpME NETHMX,

Tenb

HE

e
a

noBanueseTs

#HHUHHKMA CNees



3. NIPUHUMUN MECTHOINO KAYECTBA

a) Mepeiimu om odHopodHoll cmpykmypel
ofbexma (unu eHewHell cpedel, BHEWHE20
gozdelicmaun) K HeodHopodHoll.

6) PazHbie yacmu ob6bexkma doaxHbI uMmemeb
pazHble yHKYUL.

8) Kandaa yacme o6vexkma donmHa HaXodumecs
8 ycnosuax, Haufionee coomeemcomeylowjux ee

YeTpoleTao ANA yNbTpa3eyKoeoi oBpaBoThu
aTaepeTui. J0A yMEeHbILIEHWA Harpesa
CREeAHAR YACTE BRINOAHEHE 13

PE'EDTE TENAGNPOEOAHONO MATEPMANE. A HOHUEBRIE
Cnocof NOAaENEHKMA NbLAK B FOpHLIX BelpaBoTxax UBCTM LNA YMEHBLEHMA M3HOCE BLINOAHEH!

BumecTo G,ELHDL'IP,E[HDTG nmeﬂa 80kl — NOTOK € 43 M3HOCOCTOHKORD MATEDUAN3
onpeneneHHal CTOYRTYPOH: BOKPYT KoHyCa
TOHKOAMENERrHPOBaHHON BOALI CO3A3MKT cNoH
rpyBoaMcnepcHo i BOAL], YTO MCHAKYAET ONaCHOCTE

TymaHooBpa3osaHnA MNpoTHECNLINEEDH pecnMpaTop.

PUNETPYHOLWLAERA YacTh BuINOAHEHA
W3 ABYX NODKETEIX 060N04EH.
BHelWwHAA MmeeT Bonee rpybelie
AOPbLl M CAYHWT ANA
NpensapUTENBHON OUMETHI,
BHYTDEHHAR 060N0UKE € MENKMMHI
NOpPaMK NPeaHa3HavYeHa AnA
OKOHYETENBEHOW TOHKOW OUMCTHK.

4. NTMHUMN ACUMMETPWUIK

Mepeiimu om cummempuyHoll hopmbi
06beEKMA K acuMMempuyHo

MaliHa ANA NPABKK KpYrnoro
NpPOKaTa, OTAMYIKLLBACA TEM,
4TO BANKK BbINONHEHRI
SCMMMETPHMUHBIMM
OTHOCWMTENLHO NONEPeYHORH ocK
CEUEHWA € YHOPOMEHHBIM NyroeanA neds abiNoAHeHa

HR2AHWM YYaCTHOM €O CTOPOHE SCHMMETPWYHON, Braronaps yemy
EXO08 M YANHHEHHBIM = €O CO30aHbI YCNOBMA ANA HENPepbIBHOM
CTOPOHLI BEIXOAS. JACPYIKM LUMXTEL

Kopmye
BuHTOERIE BapaBaHel

cHeroxoaa
YETEHOBAEHBI ¥KOCO N,
4TO 33METHO
YEENMYHBEAET WX
CLUENNEHWHE CO CHETOM

AMCETHIALWOHHER
ApyxMHa

Hanpamnsiuge
Nkl anpouniHap

LUiapHup
Bpawaicwpesn SapafaHel

Ba#sToERIe NONacTH
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6. MPUHLWN
YHUBEPCAJNBHOCTH

O6bexm 8bINOAHAEIM HECKOABKO

pasHeix gyHKYU,
6aazodapa yvemy omnadaem
Heobxodumocme 8 dpyaux
obvexkmax.

WO - pyYHKE
Py4ka ana noptdens
OHOBPEMEHHO MOMET
MCNONb30BATLEA B
KauecTse acnadaepa.

BMECTO CNAOLUIHOMD TAMENOrD
KWAA CYaHY Npuaaert
YCTOMHMBOCTE NETKMIA
NYCTOTEALIA KMb, BHYTPM
KOTOPOrG PA3MELLEH bl
BNEKTPUHECKME BHKHYMYNRTOPBI.
Koraa Aaxta MAeT nog napycom ¢
EonblWwoi chopocTeio, rpebHol
BMHT paboTaet Hak TypbuHa M
JADAMALT AHKYMYNATOP. B WTHAL
AHKYMYNATOP NPUBOAMT B
AeiCTBMe 3NEKTPOMATOP.

LnAna - cymKa

f MNopmearsie peaepeyapsi «

7. I'IPMHI.lMﬂ «MATPELLUKWA» “MATPHEE " QA

KP2AHEHWA HefTH

a) OduH obvekm pasmewjeH sHympu dpy2o20 obvexn|=
Komopslil, 8 ceow o4epeds, HaxoOUMCA sHympu
mpemesezo, u m.o.

6) OduH 06vexkm npoxodum cKeo3e NoAOMb 8 Opy2on
obvekme,

Yrobbl NOFpYanTs 8 rEyHT
nycTOTeNyH MenesobeToHHY0
CBA, BHYTPM CBaK
ycTaHasnueawoT subpaTop.

YNbTpasBsyHOBOK
KOHLEHTpaTop
BbiNOAHEH B BHae
“METPELWKKM®, 4TO
NO3BONAET YMEHbLLIMT
ero 4nuHy.

AR
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9. NIPUHUMUN NPEOBAPUTEINBHOIO
HAMNPAXEHWUA
3apanee npudams 06bEKMY UIMEHEHLUA,
npomusonoAOKHbIE HEAONYCMUMBIM UAU
HexXtenamensHbIM pabo4Yum U3MEHEHUAM B cocTaeHoM Bane TpyGul
PN YBTE npeaBapHTENLHO

e 3EKPYYMBAKIT B HANPABAEHKHM,
Y ofpaTHam
_i % — BpalLeHMio. TAKOW Ban BECHT BABOE
g N MEHbLLe
! - OBLIMHOND NPH TOH ME NPOMHOCTH.
WEHHHIHW!I

MEoW M3roTOBAEHWK
rodpUpoBaHHOMO HEPTOHE
rodipUpoBaHHYA YacTs
W3ruBareT B CTOROHY,

NPOTHEONCNOHHYH 3acTeIBEKILES H3OENHEe

npMKNeaaemonmy spalwakoT. [pK 3ToM B HEM

NoKPOBHOMY MaATERKHENY. BOIHMKIIOT CHUMHOLWLME HANPAMEHHA, KaK B

Mpu BoICEIXEHMN NpeasapUTENEHO HANPAKEHHOM +
NOKPOBHOTD MaTepuMana Mi-a wenezobeToHe. Bnarogapa aTomy .
ero W3INENMA BEIAEPHUBEET BONbWKHE

YCaAKK K3PTOH NpHHKUAMEET PACTATMEAHDLLME YCUMA,

NAOCHYH dopmy.

10. NIPUHUWN NPEOBAPUTENBHOIO
UCNONHEHWA

a) 3apaxee ebinoAHUMe Mpebyemoe usmeHeHue
obbexkma (noaHocMeio AU xomsa Bel YacmuyHo).
&) 3apavee paccmasums obvexkmesl mak. Ymobe! or
mMoznu ecmynume g delicmeue Bes sampam spemeH
Ha ux docmasky u ¢ Haubonee ydobHozo mecma.

Cnacol CHATHA MMNCOELIN NOBAIGK.
MHAKY NOMEWAOT B NOAHITHNEHOEYD
TGty W TAFMNCOERIERIOT NpW
HEMOHEHMA NEEASHA. BnarsgapA
ITEMY PACTHIWBATE MMME MOGKHS BT
TEME BO BHEWHIGK STORaHY, HE
PHERYA NOBDELWTE HOTY.

1 = RETOHWPYIALKA WHYP
2 = MOTOK WNK KaHAE3 ¢ BOROA
3 = OCHOBHOW JapAA

Mpi oTHPBITLIC BapLIEHLIx paboTax Jepeso OHPaWKBaDT A0 TOMS, KaK ero
COHQEPEMEHMD C NOOPLIBCM JEpA0E COIOaMHT -
TOMe BIpHIEHEIM cnocobom - BogAMyic Jaecy. CNHAMEBSTD. 3To No3B0AAET NOAYYaTE

MpegnoteHo col0aBaTe ITy Jasecy Ha 0,102
CeHyMaB| paHblue GCHOBMOrD BIPLIBA, YTO KPECHBYKD DKPSCRY BHYTREHHWX CNoes.

yaenuuMsasT 2 erTHEHOCTE JaBech.
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11. NPUHLUMN «3APAHEE NOLNOXEHHOW
noayLWwKus

KomneHcuposame omHOCUMENbHO HEBbICOKYH
HadewHocmb o6vekma 3apaHee nodzomosnei
geapuliHbiMu cpedcmseamul.

Ha kpyTeix NogopoTax & UenAx DesonacHoCcTH CTABAT MCNoNbI0BaHHbIe
—— ABToMOSHNBHBIE
MOKPEILLKH.

- : \\_u"r_‘_,r -

Ha OAHY M3 CTRAHML KHHMA HAKNeé&HA
M3rHMTHaA NNacTHHKE. B Kacce
NNACTHHKY PaMarHisHeoT, Ecnu
MNOKYNETenks Hé IannaTtin 3a KHAryY, Ha
EbiXofe tplﬁa‘l’hl!aﬂ CUrHAMMWIATOPR.
B rOoBMTEIE XMMHUSCHME BelEcTEA

lapaHes - elle NPH MIFOTOBNEHHH -

A0SRENAKT NeHapCTEA-NPUCa0KH.

3,

i e e
OnR npegoTEpaWeHUA dMNLTRPELMM BE00bl HE fHe CTPOALENOCA
EQQOXPpaHMNMIYa YHNAOBIESKT NONHITANEHSBYID NEHKY

12. NIPUHUKUN
SKBUNOTEHUMUAINBHOCTH

H3ameHume ycnosus pabomel mak,
ymobel He npuxodunoce
nodHUMame UAU ONyCcKame

obwvexkm.

cnerka NpMNoaAHMMaeTCA KpynHorabapuTHbIX MenesobeTokHbIx TpYE
rTMAPONPUEOAOM M YCTaHaENMUBaeTCH TpyBY HE HYMHO rpy3nTs KpaHom,

Ha onopHyo ckoby. TpyBOBO3 «NpONe3aeTs BHYTDE CeHUMM

TpyBbl, 4yTh-4yTe NPUNOAHMMAET e
OOMKPaTaMU M B TAKOM NONOMHEHUM
NepesosuT
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13. IPUHUMN «<HAOBOPOT»

a) Bmecmo deiicmeus, dukmyemozo ycnosuamu 3adauu,
ocywecmseums obpamuoe delicmeue (Hanpumep, He
oxnamdame 0bverm, a Hazpesams). P—

6) Cdename dsumcywyoca Yacme 06berkma (Unu eHewH el e

ACNONIMHEHD Hag

M.
cpedel) HerodsuXHOU, a HENOGBUMHYIO — BBUMYUUeCcA. Lo tfil

paeoe GeicTpRe:
B) MepeasepHyme oBbekm «a8epx Ho2amu». ol
CHHEY = OT METAMa
CHOBOPOOLI,

OTAMEHE KpYNHOraBapuTHLIX

TOHKOCTEHHLIX AeTaneid. Mpu [epemopa-HBaTS
OTAMEHE GOpPME OBMMETCA, &
YaLa OCTIETCA HENDABMMHO H

KOTMeThI He Hago!

CTOAKE ¢ hOPMORA 3
ANYCERETCR

YCTPOHCTES ANA TREHUPOBKK nnesuoe. Mnosey
QOCTAETCA HA MeCTe, OEHM¥ETCA EQOA,

BoT Teneps Bl
CTOMTE NPaBEMBHG!

14. NIPUHUKXN COEPOUOANIBHOCTHU

a) Mepelimu om npamonuHedHeix yacmel obvekr |
KpusonuHeliHelM, om NAOCKUX nosepxHocmell K
cpepuveckum, om yacmedi, 8bINOAHEHHBIX 8 BUDE
LU napannenenuneda, K Wapoesim KOHCMPYKYUAM.
6) Mcnonszosames poauku, Wapuxku, cnupanu.

[MpoexT KoNsLesora
aspogpoma.

Mnolwans COKPALLBETEA B
asoe, BaneTHan AoporKa
npvobBpeTaeT HoBoe
CBOWCTBO: OHA TEMEPb
HOH42EeTCA.

Mnyr Ha penukosam xoay. BmecTo
EROALIALME FNSETHE MUY MeeT
PonsKEH. TIKHM NMYTOM MOHHD
naxaTe agoae SeicTpe,

MpoekT BypoBoro Koneca. Takoe
KOJIECO NO3BOAAET NOAHMMATE
BYPHNBHYI KONOHHY He
pa3BopadMBan, 38 cueT uarkuba Tpyb.
CHOPOCTE CYCKO-NOABE MHBIX
onepaumil yeenuuMBasTcA B 6 pas.
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15. NPUHLUWMN
OUHAMWYHOCTM e

a) uzmeHums xapakmepucmuku obvekma (unau
sHewHell

cpedsi) mak, ymobel oHU BbiAu onMuUManeHbIMU
Ha Kax<cdom

amane pabombi.

6) Pazdenums 06bvexkm Ha yacmu, cnocobHeie
nepemewiamescsa

omHocumensHo dpyz dpyaa. @ w

MogeogHoe TRAHCNORTHOE CYAHO,
COCTOAWLES M3 ABYY pAacKpbiEaroLWMXCA
qacTed

T peUMAHHGR

CHHLMA
ptbst

FCHSKWA Beaexon

GannacTHuie OTCeKK rHgpobomMKpaTr

Cnacol
OyToEOH CHAPHH
MEHTOMHEIM

ANEHTHOOAM. 2 e
Yrobed peryfHposaTh A g
dhOpMY ¥ PRIMEPLI SEADOUHEBA BAHHLI, Boauaioulanca jofics L % -4
HITUS AMEHTRONS MEKRIOT B NEHUEcce ToRiERaRals TR Wi { of

padoThl.

17. NIPMHUWMN NEPEXOOA B APYIOE
UW3MEPEHUWE

a) TpydHocmu, c6A30HHLIE ¢ deuxeHuem (unu pasmeweHquem)
oBvexkma no AUHUY YCMpaHaomca, ecau obeexkm npuobpemaem
B03MOMHOCMb NEPEMELYGMBEA 8 JBYX UIMEPEHUAX (mo-ecmb Ha
naockocmu); 3adadu, CeA3OHHbLIE ¢ daunieHuem (unu pasmewjeHuem)
obvexkmoe 8 odHol NAockocmu, ynpowaonca npu nepexode K
ApocMpaHcmey mpex usmepeHud.

6) mHO2O3MaMHAA HOMNOHOBKG 0BbeKMO8 aMecmo 0dHO3IMaMHo.
8) ucnonesosaHue obpamuoll crnopoxel danHol naowadu.

2] ucnonb30eaHUe CEEMOoBbIX NOMOKDS, NaDGOWUX HO COCEOHIOHD
naowads unu oBpamuy cmopody umerowelea naowadu.

CEeTOOTRAMATENbHEIE
LMTEI NeE GEPeOBSENA

USHTRANEMEIH WARHHR

i YETPOWSTED ANA BRpAEHHEEHMA NbOa
thuscH- WATHOE PECNONONEHD MoK AETAMOSUNEM

KRaBnA
TennwL |

I

Tennuua ¢ OTPAXATENbHBIM JKPAHOM

wn
c—7
- .
h‘:

BeprisaneHoe L]
XpaEHEHWE GpegeH
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18. UICMOJIb3OBAHUE MEXAHUYECKWUX
KONEBAHUM

a) Npueecmu obvexkm 6 KonebamenobHoE JBLUHEHUI
6) ecnu makoe dsumceHue yHe cosepuiaemcs,
yeenudusame ezo yacmomy (snaome do ynbmpase
8) MpumeHUmMe 8MeCcMo MmexaHuYeckux subpamopc
nsesosubpamopel.

2) ucnons3osames ynbmpasgyKrossie KonebaHua 8

PeTanu cunwaioT, ceoSWaR pACTECPY, B KOTOPOM
COYEMOHUU C 3AEKMPOMOZHUMHBIM NONEM. HAXOAWTCA AETANG, YrIBTPAIEYKORRIE KONEBAHHA.

MpumeHeHWe yNETRPAIBYKOBO0H CEBPKA KOCTEA
NpH NERENOMAX KOCTEA, NPH NRACTHYECHMY
OnNepaUMAY H2 KOCTAX M NpW 2aboneEaHHAY

HOCTEA.

[NA YCHKOPEHWMA BapKKM BAPEHLA B era Macce
COZNA0T TYPEYNEHTHOR ABMMEHMWE U
HMENOABIYIOT HUIKOUAETOTHRIE 3KYCTHUBCKME
HoneBaHuA,

19. NIPUHUWUN NEPEOOUYECKOIO

OEUCTBHA

a) Mepelimu om
HenpepeisHozo delicmeun k BraecTo eeicokux TpyD — KOpOTHKE KW
nepuoduyeckomy wupokwe, pabotaowwme 8
(umnynscHomy). MMMy NIBCHOM
5} Ecnu delicmaue F}H'E pemMmMme, ,ﬂhIM BEXOOWMT KONBLLEMH K
ocywecmensemca NoOgHKMMAEETCA Ha eblcoTy 40 3000 m
nepuoduyeckuy, UsmeHUms (y 0Bbi4HEIX TPYD — TONBKO

P ! 700-800 m.)
nepuoduyHOCMG.

MmnynLcHbIR AoMmaeBaTENL NOASET
ECAY B BUAE Hanens. Mpu
HenpepblBHOH (cTpyHHOM) nogave
BO/Abl PA3PYLIAETCA CTPYKTYPE NOYBLL
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20. NPUHUKXN HENPEPLIBHOCTWU NOMNE3HOI0
OEUCBWA

KAMEEA & NAMNGEM
ROQYS ANEKTpOHANpEEaTENL

a) Becmu pabomy HenpepsiéHO (8ce 4acmu

obvekma

donxcHbl ace spema pabomame ¢ noaHol

Hazpy3koi).

6) YempaHums xonocmele u

npomMexymo4Heie xodsl.

8) Nepelimu om so3spamHo-

nocmynamensHo20 O8UMEHUA K BT
FonukoEsid nasnaHue. MprMeHasTon ann

spawjamensHomy. HEpRSIBHON FSAHICH 19 ATHKE MEREAAR

WETAHGEAMHBIW

Yrobbl Mabemate xonocTeix npoberos
HedTeHanMBHbIX Cy 408, Ha obBpaTHOM

YT NoCAe O4KUCTHKM TAHKOB WX MCNOAB3YIOT 4NA
TPAHCNOPTUPOBKM Caxapa-celpLa.

BpawascumAch
NaBapaTopHeIA eTen

21. NPUHUUN APOBNEHKUA

NAaNySHEIN HAcTHN W3 Bpenen

WAPHWpPHEIE Kpsoks | ynapel

Mpeocdonesame 8pedHBIE UALU OMACHLIE
cmaduu npoyecca Ha Bonblioll
cKopocmu.

necasai

KpeHOBATNE
Yrobbl pasrpyante NecoBos, NPUXOAMTEA ero CHAbHO
HAKNOHATH, 8 3TO TPYAHO W onacHo. MpeanomeHo
HAKADH OCYLWECTBAATE BeICTPD, PRIBKOM, 33 5-6
cexyHa. TOraa ye npu HebonbWoM HaknoHe
wrabenb No MHEPUKMK CKaTbIBaETEA 33 BopT. PeIBOK
OCYLLECTBARKIT, BbICTPO BoINYCKAR BOAY M3 LWMCTEPH
Cy4Ha-KpeHoBaTens

wrabens neca

LIADHMPHEIA HEOs

MOWHEIW HACOT

E:_._.-—-'_#_:
e

- —4- 7 . it E - -
- -
necasss | n HEIA HRCTWN M3 KpeHoBaTenNnb
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22. MPUHUUN «OBPATUTL BPEQ B NONb3Y»

A) Mcnons3zoeame epedHbie hakmopsi ( 6
yacmHocmu, epedHbie so3delicmeun cpedsi) dna
noay4eHUA nonoxumensHozo sggexkma.

B) YempaHume epedHbie hakmopsl 3a cHéEmM
CNOMEHUA ¢ Opyaum epedHbim hakmopom.

B) Yeunume spedrsill hakmop 8o makoii cmenenHu,
ymo 66l 0OH nepecman beime 6pedHbIM.

Ecnu no TpyBam Noaaears
LLENOYHYH MUOKOCTS, TRYEEI
3apacTawT. ECiM Nojaeate
HHUEAYH HMUAKOCTE, TO KMENaTa
pasbanzet Tpybbl.
MpegnomeHo NooYepeHo
no4asaTk no TpyGam To
LLENOUHYHY, TO KHENYD
WMUOKOCTh. B peaynsTaTte
KUECNOTA PACTEONKT OC3 00K,

CO303BEEMBIA WEN0UBHD.

HaK CHOCAT B3pbiBOM CTApLIA SomM,

4T BBl HE NOBPEAMTE CTOALLME Cnocob yaaneHua poaumelx

PALOM HOBBIE 1OMAT BelpbliBa 0T MATEH: KPACHbIE LUBEeT NATHA -
TRPEHLWED, NPOM3BOAAT B3PLIE. KOMNEHCHPYHIOT 38AEHbIM {"‘:‘" *@
BapklBHAA BOMHA AOCTUTHYE LuBeTOM BBOAMMOro nog

TPEHLWEW, OTPEMaETCA M cama cebn HOMY MMrMeHTa.

racuT.

23. MPUHLKXMN OEPATHOW CBA3U

A) Beecmu obpamuyo cea3e
B) Ecnu 0bpamHaA ceA3L YHE ECMb, UIMEHUMb
ee.

YpoBeHs TONAMBA B
KapGlopaTope perynupyertca npu
NOMOLLM 3aNOPHOrD KNanaHa,
NOMELLEHHOrD Ha NoNANaBKe.

CHETHO-DELUAMILE S
YCTROHCTED

AaTHHK Bnox

Mpw cBapKe TREHKEM AABNEHWME M3MEHAIOT B
3ABMCMMOCTH OT MTHOBEHHbIX 3HA4eH Wi
KoahhULUMEHTa TREHUA MEX Oy CBADMBARMbIMM
NOBERXHOCTAMM,
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24. NMPUHLUMMN NOCPEOHWKA

HMcnone3zosame NPOMEXCYMOYHBIL
0b6veKkm - NepeHocHUK

Flocne npormnensn
ANEMEHTE]
ApOAERAEHHOrS
MEaBpaREHIAR
ﬂll\
!
// %
2 — 00—
1 P =
. S
Iﬁ‘"“‘;‘:”hm” T AT O T MY B CTEIMT N il

MATEEHAN
{AGTEHUMANbHEIA paibed) P

CYXOE NPOABNEHME B INEKTPOROTOMPADIAIA.
Cyx0l NPOABMTENL COCTOMT W3 LUAPMKOE
AMINEKTPUKA € NONOHMUTENEHbIM
3apAAOM{HOCHTENL), NDBERXHOCTL KOTOPLIX NOKPLITE
UACTHLLAMM KPACUTENA C OTDMLATENLHEIM 33pAOM.
MpK NPOABAEHMIK YACTHLLI KPACUTENA NOKKAZHT
WEPHKKM NoA AeRCTRMEM NONOKUTENLHOTD 33pAAS
3NEMEHTOR CHPLITOrD M3oBpamedna doTocnos.

YTofiel HAHECT CNON KOHCEPBMPYIILLETD
BELLECTEE HE CAOMHEIN BHYTDEHHME
NOBEPXHOCTH, CHBO3L AETANL NPOAYEAKT
TORAYME BO3YX, HACHIWEHHBIR Napamu
HOHCEPBUPYHILLErD BELLSCTaE.

HToBkl M3rOTOBMTE OAHOCNOWHLIA 3NMa3HEIHA
KDYI, 3NME3HBIH NOPOLLOK HAHOCAT HA THaHb, 3
THEHE HEHOCAT H3 OCHOBY KPYra U 3aTem

VAANAKT THaHE, PACTEORAR €€ B auemH%

25. MPUHUKMN CAMOOBCNYXWUBAHWUA

A) O6vexm donxceH cam ceba obcaywusams,
8bINOAHAA BCNOMO2AMENbHBIE U PEMOHIMHbIE

onepayuu.

B) Mcnons3zoseame omdoeix(3Hepauu, sewjecmesd,...)

B BannoHax aKBaNaHra — BO3AYx, CHATHIA 00
200 atm. Mpen Nogayeil Ha AbIXaHKue
AasfeHue Bo3ayxa YMeHswWaoT oo 3-4 atm.,
MpeanoxeHo HCNONL3I0OBaTE NEpenasn
AasneHuA O0A NpUMBEOAa ABMHKHTENA B BUOES
rMBKOrc NNaeHKKa. JansHoCcTs NN2BaHUA
YEENUUMESETCA B 7 pas.
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FEHTA Kennekepa

CHpeBKH, OUHLLAKILLWE NeHTOUHLIE KOHBRHEDI,
SbICTRO H3HAWMESOTCA. MPeanomed BeYHblF
cHpeBoH: B 33300 MEMAY NEHTOR W CTANLHOM
MAZCTHHOM NONaAEHT YACTHLLEI
TRAHCNOPTHRYEMOrD MaTEpKana, OHW TRYTEA O
NEHTY, BINOAHAA GYHHLUHK BEYHO
8030BHOBNABMOrO cKpeBra.

CamoynNoTHANLWMECA NAOTHHE,
Moa MAaTHHOR — choi rpaeuna.
Ecnu Bepera nogameyTeA
(Ranpumep, NpM
IBMAETPACEHMM], KNMHOBHMAHOE
TENo NAOTHHLI ONYCTHTLEA BHMI,
COXPEHKE




27. NIPUHUMN HEQONMOBEYHOCTW B3AMEH JOPOIOU
OONroBe4HOCTH

3ameHumes dopozoll obvekm Habopom dewessbix obvekmos,
nocmynueLlwuce Npu 3mMoM HEKOMOPeIMU KaYvecmeamu
(Hanpumep, donzoeeyHoOCMbi0)

KQOMONEKT ANA
HOBOROMAEHHOTD

DAHOPAIoEAA MilWeNoBKa

Mnatee W2 Gysara

npegoXpaHETeNEHER

s e AR

e e

FALUMTHBIA KOMNAYoK
Linpyy-THSHK oAHOPAIOBOMS NONEIOBEHHA

29. UICNOJIb3OBAHWME NMHEBMOKOHCTPYKLWK U
MTMOPOKOHCTPYKUWUA

Bmecmo meépdeix vacmeii obvekma
Ucnone308ame 2azoobpazHbie u wudKue:
HadysHele U 2udpoHanonHAEMbIe, 8030YWHYIO
nodywkKy.

[ |

Kopabak ¢ npAMOyroneHeIMK

kopnycom ( ann yaobetea

pasmelleHia rpysos).

B morr s, BMECTO HOCa M KOPMBI — CTPYW BOABI,
obecnedqusaome 0BTeHaEMOCTE.

pysei
FaMpennAToN &
Mo MO LR
MHEEMATHHECKHL
FARHMOE

HagyeHoW NNAcTMAaccoBb/A NAaKeT ©
ABOAHLIMM CTEHKAMKW 3aMeHALT rMne.

HapyeEHoR aMopTUzaTop
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30. NMpyHUKMN MCcNoNb30BaHWUA TMMBKKMX 0BoNoYeK U TOHKUX
NNeHoK:

A) Bmecmo o6bemMHBIX KOHCMPYKUUDT Ucnoas308ams
2ubkue 060104YKU U MOHKUE NAEHKU.

B) HUzonuposame obwvekma om sHelHell cpedei ©
nomMouwjeo 2ubkux obonoYeK U MOHKUX NAEHOK.

LlucTepHa © rTHEKUMK NEPEropoAKaMK

PACTHTRNGHOG THEIHHE
MéparapafxK

Namna, ¢ NoKpsITaa
TOHKKMM CROEM
Npo3paqyHoi PE3UHDbI, HE
pazbueaeTca game npu
CUABHBIX YOApaX.

3epKano ¢ nepemeHHbimMK
hOKYCHbBIM pacCTOAHKEM. 38 rBKoR
0B0N0YKON HAXOAMTEA NONOCTD, B
KOTOPYH NOOAETCA CHaThIA BO3AYX.
MpW 3TOM MEHABTCA KPMBM3HA
obonoYkn.

31. NIPUMEHEHUE NOPUCTLIX MATEPUAINOB

A) BeinonHume o6beKIm NopucmsiM Ual UCNonb308ams
donoaHumMeneHele NOPUCMBIE 3AEMEHMbI (BCMABKU, MOKPLIMUA, U
m.d.

B) Ecau oBbexm yue abiNonHEH NOPUCMbIM, 3a0AHUMb
npedeapumensbHO NOPbI KAKUM MO 8eLecmaom.

Y71oBkl M30eMaTh OTAOMEHWH
TBEDAbIX M BAZKMX YACTML Ha
CTEHKAX COCYAA, ero CTEHKM
AENAKT NOPHUCTEIMK M Yepes 3T
nopbl NO4 A3asneHuem
NpONYCKAKT APYIYHO MUAKOCTh,
CMBIBAKLLYHD YACTMLBI CO CTEHOK.

LlucTepHa c rufKMMM NEPErOPOAKAMM

B rupgpoctatiyackue

’[I'Qﬁasmq B }HH,ﬂ,HHﬁ HanpaBnAKLLME Macio I'ID,EI,E@TCH
METaNN BHOCAT C Hepes NoOpUCTYHD NAaCTUHY, KOTOPAA
NOMOLLBH NOpHCTOrD BbINONHABT ADOCCENb.

ordeynopa, T e

Mawna c Abipraes
_,Il.ﬂﬂ TyHiE D
MpOXoHLEHHA CEETA

NPONUTAHHOrO .j'___;-:
marepuanom nobaskmM. = =

T S e e
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33. NpuHunn cgHopogHOCTK:

Obvexkmel, 63aumodelicmayowjue ¢ daHHbIM
obvekmom, donmHel Bbime cenaHsl U3 mo2o
»e mamepuana (unu 6AU3KO20 K HEMY NO
ceolicmsam).

razc-oSpaiHeIl KMCIapog

Cnocob nnaeneHun
KPMOreHHoro BelLecTsa

HarpeTbiM Napom TOro e
Crepmens Bu6paTops, nepeaaownid  Cnocob nogsoga Tenna s BELLecTEa.

PACANZBASHHOMY MET2NNY 30HY IHAOTEDMMHECKOH

YNETPA3EYHOBLIE HONeBaHMA, pPeaKLMM: BBOAAT Naps!
NOCTENEHHO paspywaeTca. YTobs MEXOAHbIX MPOAYKTOB
¥

YACTHULI CTERMHA HE 3arpAIHANIM
pacnnae, CTepHeHb 4ena0T M3 Toro KOTOPbIE KOHAEHCHPYACH
BbIOBNAKIT TEMANO,

HEe M3TeEpKENa, 4TO M pacnnae.
HeoBxoauMmMoe ANA DEaKLMK.

PRCMNABNEHHIE
HMeTRnn

34. MPUHUMMN OTEPOCA UNW PETEHEPALMK YACTEWN

A) BbinoaHuswas c60€ HOZHOYEHUE UAU CIMOaLWan HeHywHol
Yacmoe obwekma donxHa Bbims ombBpowena {pacmeopera,
ucnapeda, u m.mn.)

E) Pacxodyemeie yacmu obbekma doawHbi
goccmaknasausaemca HenocpedcmaeHnHo 8 xode pafomel

Cnocof M3roTosNeHUA PeIUHOBKIX
WAPOB: MIrOTOBNAKT hopMbl M3
CMECK MENa C BOAOH,
BYNHEHMIMDYIOT Ha 3Tol dopme
peanHoeyo aBonoury, a noTom
PacTZOpAKT HOPMY W YAANAKT aa,

Camopaspywakianca ByTalAKa
CoeNaHa M3 NNaCTMAECCh,
pasNaralolleica nog
BO3AEMCTEMEM CONHBYHBIX Ny4eR
M KMCNOT, COAEPHELLMKCA B

rRYHTE. WMHKPO NpYHMHEl H3TOTAEAHEAROT,

HaBMEaA NDOBOAOKY HA OTNRABKY,
KOTORYIO NOTOM YLANAKDT, NOrPYHaRA &
COCT3B, PACTEOPAIOWMIA MaTEPHAN

CNyTHMK CBA3M M3 Npoacnoky. Nocne BeI20AE Ha opBuTy ONpagKi.

BHNKMEETCA YCTPOHCTEO, HaAYBaWeEro Wwap. NprHMMan

chepuueckyo GopmMy, Wap PECNPABNAET NPOBCNCYHYO CETHY

gHTEHHY. CONHEYHBIE Ny4YM DE3PYLLUEHOT NOBEPXHOCTL WaPE U B %1".

KOCMOCEe OCTaeTCA TONBKO 8HTEHHE, NpeiHa3HadveHHanA 4nA
OTpaHEHWA NOCblNa&MbIX C 3eMNK PaJHOBONH.
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36. \SBMUHEHUE ®U3UKO-XUMUYECKWX NAPAMETPOB

OBBEKTA

Hcnone3oeamb ASNEHUe, BOIHUKOIOWUE ApU ¢ﬂ305 biX
ﬂEpEXD&ﬂ'X, Hanpumep, UsMeHeEHUE obwema , ssideneHue

unu noenoweHue menna, u m.g.

Menapesue 4acTv cnoes
0BONOYKKM HOCMUHECHOTD

annapata NpegoTEpalleHus ero
neperpes Np1 NPOXoH4eHWM

atmocdepbl.

HEMAPEEREe HACTH CNOEE SoNOUHN

HOCMHSECKHA

Y1obbl NOAMPOBATE ONTMYECKME CTEKNA,
WIrOTaBAMBAKIT CYCMEHIMKD M3 BObI W
NOAWPOBANBHOMD MOPOLWKAE W
33aMopamuBaloT B bopme, KOTOPaRA
umeeT obpabaTeiBaeman NOBEPXHOCTE.

DopMoBaHME METaNNMUECKHMX
NOBEPXHOCTEN NyTeM 3aMOParKHBaHMA

EANGEANLHGS YIRS
TRy, 3anankeHHER Ba0H k
chopkia

HaxXo4ALMEeCcA Noa AaBNeHnem Bogsl

37. N"PMUMMHEHWE TEPMWYECKOIo PACLWLMPEHWA

A) Mcnonb3osome mepmuYecKoe pacwupeHue (uau
CHOMUE) Mamepuanos.

B) Ecnu mepmudeckoe pacliupeHue yHe Ucnonb3yemcs,
MPpUMEHUMb HECKDABKO MOMEPUAA0S C pasHbimu
KO3hghuYUEHMOMU MEPMUYECKO20 POCLILPEHUS.

OdeumeHuea |

OCYLLEeCTBAABTCA 33 CHET | |

TepmMmMYecKora —
MpumeHexe BumeTanau4ecKon PACILIMPEHUA U CHATHA
NNacTHHEl B KA4eCTEE TEPMOMETPA. NPOBCNOKHK.

3230p B NOALIMAHMKAX NPK
TEPMUYECKOM PACILMPEHMK
KOMMNEHCHUPYHOT NPM NOMOLLM
KONEeL M3 PA3HbIX METANNOB C
HKOHWYeCKHMK.
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38. IPUMWHEHWE CUNbHLIX OKUCNUTENEN

A) 3amexume obbiuneldl so3dyx obo2awEHHbIM.

E) 3ameHume obozaw€HHbil so3dyx Kucnopodom.

B) Bosdelicrmeosame Ha 603dyX Ul KUcAopod WOHUSUPYOWUM
usnydeHuem.

I} Menonb3zoeame o030HUposaHHelil Kucnopod.

A) 3amenHume ozoHuposanHell (unu UoHUsUpoBaHHbIl] Kucnopod
O30HOM.

Ona nuTeHcHbuKaymMm aeicTemna BakTepuii s Ona Bonee NOAHOMO OKMCNEHMA
O4MCTHBIX BOAOEMAX YEpes CTOYHbIE BOgs B ABWMFATEANAX BHYTPEHHErD
Npo4yBakoT BOSAYX. CropadWA NogBCOHEIX NOL0K B

Ha4elLTee OKMCAWTENA
MCNONB3YETCA 030H.

A B

[na npAMOro noay4eHMa 4yryHa U3 pyasl B Nedb
NOAAETCA YUCThIN KMcnopoa,
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40. N"PUMUHEHWE KOMMO3UUWMOHHbLIX MATEPHUANOB

Mepeilimu om 0OHOPOOHBIX MOMEPLUAOE K
KOMMO3ULYUOHHBIM

r

[Ona yermneHWA NpMNoA B
XONOAHOM COCTOAHMM
NOAMELIMBAKOT BONOCKK M3
TYronnaBKoro MeTanna,
KOTOPBIE, YHACTMYHO
CAA3BANAACE C METANAOM,
WrpaKT pOnb ApMaTYpPEIL.

KoMRO3MLUMA M3 TOHKOMW
roppuUpoBaHHol Bymarw,
CHABEHHON C KapToHOM,

NO3BONAGT W3rOTABAMBATD
APOMHYH YNAKOBKY. NN
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M3oBpaseHre HaHOCAT C
AOMOLWERDY MArHMTHEIX
HEPHWUA [CMECE KDACKK U
DdeppUMarHuTHOro
NOPOLWKa), Ha KoTopble
BO3AENCTEYHOT MArHMTHbLIM
nonem.

Coeranmn o mpoose
AUNOPTHEIE BATpauL
QAR @nrne




[Tpunoxenue 2

I'ioccapmii k Teme «OcHoBHbIe moHATHS TPU3»

*«Inoccaputi TPH3» noocomogien KOANeKMUBOM Cneyuaiucmos no
TPU3: Pyoun M., Kypeau A, Pyouna H., [leopun H., Oxapom O. Ilpu
cocmaenenuu  «lnoccapus  TPHU3»  Ovuiu  ucnoiv3osawvl  nyoauxayuu
Anemwynnepa I'.C., mamepuanvr npoexma «Oumonocusi TPHU3», [noccapuu
Cywkosa B. u opyeue ucmounuxu mamepuanos no TPU3, a maxoce crosapu u
SHYUKIONEOUU

Anomuwynnep I@'enpux Caynoeuu. OcHoBononioxxkHuk TPU3, mucarens-
danTtact ['eapux AnbroB. Pomumncs 15.10.1926, ymep 24.09.1998. XKun B baky, ¢
1990 rona xwun B IleTpo3aBoacke. ABTOp BCEX OCHOBHBIX MHCTpyMEHTOB TPIU3,
agrop TPTJI u kypca PTB. Co3nmarens nuxenuss TPU3 B mupe, nepsbiid
npe3nneHT MexnynapoaHoit Accounanuu TPU3 (Mocksa).

Teopusa pewienus uzoopemamensvckux 3aoau (TPHU3)— 310 005acTh
3HAHUW O 3aKOHAX M TEHJICHIMSIX Pa3BUTUA TEXHUYECKUX CHUCTEM, METOJax H
WHCTPYMEHTAaX  IPOTHO3UPOBAHHUS,  BBISBICHMS, aHaiu3a U PEUICHUsd
MpOTHUBOpeUMii pa3BuTus cucremM. B ocHoBe TPU3 nexar 3akoHBI AUAJIEKTHKH,
WCITOJIB3YETCSI DBOJIIOIIMOHHBINA, CUCTEMHBIN, PYHKITMOHAIBHBINA, MOJNEIBHBIN, H
npyrue pyHmameHTaabHble HaydHble Moaxoabl. Monens TPU3 Bkitouaet B cedst
CBSI3U MOJIeNIel M300peTaTeNbCKUX 3a/ad C MOJECISIMHU MX PEIICHHS, a TaKKe
MOJEIN CUCTEM C MOJEISIMUA MX PA3BUTHA.

TPH3-ananuz — >TO KOMIUIEKCHBIM METOJ aHaIM3a CHUCTEM METOIaMHU
TPU3 c uenbio BBISBICHHUS U PEIICHUS 3ajad B paccMaTpUBAEMOW CHUCTEME
(cucrema KAK ECTB). Ocob6ennocteto TPU3-ananuza siBisieTcss TO, 4YTO B
HaJyajie HCCIEAOBaHUS MOTYT ObITh HE C(HOPMYIUpPOBaHBI WU HE BEPHO
chopmynupoBaHbsl ucxonmHble 3amaun. B kommiexkc TPU3-amanmza Bxomsar
Metoasl dopmupoBanus mozeneit cucrembl KAK ECTbB (dyHKIMOHANBHBIMN,

BCIIOJIBHBIC U JPYIUC BUbI aHaJmsa) 151 Hp606paBOBaHI/I${ X B MOACIN CUCTCMbI
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KAK HAJIO (Metonwl paspemienus npotuBopeunit, APU3, nuHuu pa3BuTus u
Ip.) TSt pa3paboTKu KOHIIETIIUI pa3BUTHUSA CUCTEMBI.
Ocob6ennocteio TPU3-ananmmnza sABIIETCSI KOMILUIEKCHBIM, MHOI'OACHEKTHBIA H
CHUCTEMHBIN MOAXOJ K PACCMOTPEHUIO CUCTEM: TEXHUYECKUH, SKOHOMHUYECKHM,
YOPaBIE€HYECKUH, COIUATbHO-TICUXOJIOTUYECKU, C  y4eTOM  CHCTEMHBIX
MIEPEXO0/I0B U MPOTHO3UPOBAHHS.

Ananuz eenonvuwiii. BenonbHbli aHaimm3 - 310 Merong TPU3 mo
dbopMUpOBaHUIO MOIEN MaTepuaabHOl cuctemsbl (Monenb cucteMbl KAK ECTD)
u npeoOpa3oBaHHIO €€ B Mojenb MarepuanbHoi cucrembl KAK HAJIO ¢
WCITOJIb30BAHUEM BETOJBHBIX CXEM M BEMOJIBHBIX MpeoOpa3oBaHuil (aHAIW3
BEILIECTBEHHO-TIOJIEBBIX ~ CTPYKTYp NpPU  CHUHTE3e U  MpeoOpa3oBaHUU
MatepuanbHblx cuctem). Ilpu stom moxmens cucrembl KAK ECTDH wmoxer
coJiep’kaTh MOJIETh 3a7]aui B BenoJabHOU popme, a Moaens cuctemsl KAK HAJIO
MOXET COAEPKATh MOJIEINIb PELICHHUS 3TOW 3a1a4H.

APH3 u e2o moougpukayuu. KANTOpUTM pelIeHUs H300pETATENbCKUX
3anau (APU3) - koMIuiekcHasi mporpaMMa ajiropuTMHYECKOro THIa, OCHOBAHHAS
Ha 3aKOHAaX Pa3BUTHUS TEXHUYECKUX CHUCTEM M IMpEJHA3HAYEHHas ISl aHAJIA3a U
perenus n300perarenbckux 3amau». APU3 oTHOCHTCS K KOMIUIEKCHBIM METOIaM
¢ uncrpymentamu nepexonaa ot cucreMbl KAK ECTb k mogensim cuctembl KAK
ECTb, 3arem npoucxoaut nepexon k mozeneit cuctembl KAK ECTbh k monensam
cucteMbl KAK HAJIO u nanee npuMEHSIIOTCSI HHCTPYMEHTBI MIEPEX0/1a K CUCTEME
KAK HAJO. Jloruka APHU3 otpaxaercs B Jsoruke Moaenn TPU3 wu
COOTBETCTBYET KOMIIOHEHTAM H300PETaTEIbCKOTO MBIIIICHUS: AHAIU3 - CUHMES -
oyeHKa.

Kommnekc APU3 conmepXuT: MOJENM CHUCTEMBl M WX H3MEHEHUs, MpaBHIIA
npeoOpa3oBaHus  MOJCNICH, METOAMYECKHEe  MPUMEUYaHUs, CChUIKH  Ha
uHpopMarimoHHbie  (QOHABI, HWHCTPYMEHTBHI OOpPBHOBI C  TICHUXOJIOTHYECKOU

WHEpLHEN, THCTPYMEHTBI aHAIN3a U Pa3BUTHUA HAWIECHHBIX pemeHnid. Hekoropsie
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maru  APU3 Moryr BBINOJHATBCS  UUKIMYECKH IO HECKOJBKO  pas.
C 1956 rona 6110 pazpadborano 6onee 20 momudukamuit APU3 ¢ mocTossHHBIM
YBEJIMYEHUEM YPOBHSI H300pETATENbCKOrO0 MMOTEHIMajda 3TOro KOMILIEKca
nHcTpymeHntos TPU3.

Benoavnas ¢popmyna (uv BenoJibHasi CXeMa) — 3TO CUMBOJIMYECKAst
3aMuCh MOJIETU 33J]a4M B BEMOJIBHOM BH/JIE€ UJIU BEIOJIbHBIX MPEe0Opa3oBaHui,
UCITOJIB3YETCsI IPU OMMCAHUU CTaHAAPTOB HA PEIICHUE N300pEeTaTeIbCKUX 3a1ad,
P OMKUCAHUU CXEM TUITUYHBIX KOH(IUKTOB, B BEMOJIbHBIX TPEOOPa30BaHUSIX U
MIPU OMUCAHUU (PUBMYECKUX U UHBIX SIBJICHUN U () PEeKTOB.

Benons cnemyeT oTnuyaTh OT BEMOJIBHOW (POPMYIIBI TOTO, YTO JTAHO TIO YCIOBHIM
3aaaun. BenoabHas Gpopmysa MOKeET ObITh MEHBIIE WU OOJIbIIIEe BENOJIs (JTaHO
OJIHO BEIIIECTBO, JJaH HEMOJIHBIN BEMOJIb, 1aH CJI0KHBINA BEMOJIb).

Bewecmeenno-noneegwie pecypcot (BIIP). 310 110715, BEILIECTBA, BpEMSI,
MPOCTPAHCTBO, HEUTpaIbHbIE UM BpeAHbIe DYHKIIMU U B3aUMOOTHOILEHUS,
KOTOPBIE TOCTYIHBI B CUCTEME, HAJICUCTEME, TIOJICUCTEME U MOTYT OBITh
WCIIOJI30BAHBI JIJISl peasin3aliy NoJae3HbIX QYHKIUN. J{J1s1 peanu3anuu nojie3HbIx
(GyHKUIMA MOTYT UCIIOJIB30BATHCS U MTPOU3BOAHBIE PECYPCHI, KOTOPbIE
(bOpMHPYIOTCS ¢ TTOMOIIBIO PE0OPa30BaAHUS UM O0BETMHEHHS UCXOTHBIX
pecypcoB. YHUBEpCATbHBIM PECYPCOM SIBIIIIOTCS nycmoma u nepuoosi (ay3bl)
BO BPEMCHH.

[Ipu pelreHuy MPOTUBOPEUMI B 3aBUCUMOCTH OT OJIM30CTH K ONIEPATUBHOM
30HE BBIJEJISIIOT PECYPChl BHYTPUCUCTEMHBIE (PECYPCHI U3ENHSI U HHCTPYMEHTA B
03), HagCUCTEMHBIE M BHEIITHECUCTEMHBIE.

1. Buympucucmemnuvie BIIP:
a) BIIP unctpymenra;

0) BIIP uznenus.

2. Bhewnecucmemnvie BIIP:

a) BIIP cpensl, cnennduueckoit MUMEHHO AJIsl JAaHHOM 3a7aud, HalpuMep Boja B
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3a/1aye O YaCTUIAX B )KUJIKOCTH ONTUYECKON YUCTOTHI;

0) BIIP, oGmue aiis 000 BHEMTHEH cpefibl, «(hOHOBBISY TOJISA, HAIPUMED,
I'PaBUTAIIMOHHOE, MAarHUTHOE T0JIe 3EMIIH.

3. Haocucmemmnvie BIIP:

a) OTXO/bl IOCTOPOHHEN CUCTEMBI (€CIIU TaKasi CUCTEMA JIOCTYIHA 0 YCIOBUIM
3a/1a4M);

0) «KOTIEEYHBIC» — OUCHB JICTIEBHIE TTOCTOPOHHUE IIEMEHTBI, CTOMMOCTHIO
KOTOPBIX MOYKHO MpeHeOpeyb.

B HemaTepuanbHbIX CUCTEMAaX COOTBETCTBEHHO MOT'YT BBIACIATHCS U
aHATM3UPOBATHCS HE MaTepHAIIbHBIE pecypchl (MH(OpMaIMOHHbIC, (DMHAHCOBEIE,
MOJINTUYECKHUE, MOTUBALIMOHHBIE, SMOIIMOHAIbHBIE U JIP.

Bewecmeéoe TPHU3 — 5310 nro0as  MarepuanbHash  CHUCTEMA,
paccmarpuBaeMasl Kak €IWHBIM 3JIEMEHT. BemecrtBo — 3T0 MarepuaibHbIN
anemeHT cuctemsl. [loxa "BemectBoMm" B TPU3 nmonumaror He TOJIBKO (hU3nyuecKoe
WJIM XMMHUYECKOE BEILIECTBO, HO M TEXHUYECKUE CUCTEMbI WIIM UX YaCTH, a MHOT/A
Y BHEIIHIOIO CPENy.

Hueepcuonnwiii ananusz ucnonbzyor B TPU3 mis ananuza cutyauuii u
MOCTAaHOBKY 3a/1a4.l TaBHAs Iesi AMBEPCHOHHOTO aHAJIN3a COCTOUT B TOM, YTOOBI
BMECTO pEIIECHUs MPOOJEMBbI, CTABUTCS BOINPOC O TOM, KaK MOXHO CO3/1aTh
HAOJFOIaeMYIO HIIA TUTIOTETHYECKYIO MPO0OIIeMy.

Boigenstor nBa HampaBlieHWS NPUMEHEHHs] JAMBEPCHOHHOIO aHalv3a B
TPU3:

- [lepBoe — Kak OOBSCHUTH BOBHUKHOBEHUE TOTO WJIM MHOTO siBIIeHUs. J[Jis1 3TOTO
CTaBUTCA 3aJaya: KakK co37aTh ATO sBJIeHUE (AePEKT), HCHONIb3Yys TOJIbKO
MMEIOIIUECS PECYPChl CUCTEMBI. - BTOpoe — cTaBuTCA 3a7a4a 0 TOM, KaK MO>KHO
ObUTO OBl UCHIOPTUTH CHUCTEMY. DTO MOXKHO JIelaTh, IMOCIENI0BaTeIbHO oOpalias
BCE M0JIe3HbIe (PYHKIIMU CUCTEMBI Ha IPOTUBOIOJIOKHBIE. /[[MBEpCHOHHBIN aHAN3

MOXCT TAKKC IPUMCHATHCA BMCCTO WJIM HAPOBHC C IPHUYHMHHO-CJIICACTBCHHBIM
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aHAJIM30M B TEX CIIydasx, KOTJia He JOCTaTOYHO JOCTOBEPHOH MH(MOPMAIUHU IS
MOCTPOEHUST TPUYMHHO-CICACTBEHHBIX IIEMOYEeK. B 3TOM ciydae TUNOTE3HI,
chopMyTUpOBaHHBIE B XOJ€ JIWBEPCHOHHOTO aHaJM3a, MOTYT TIOMOYb HAWTH
HEJI0CTAOIIYI0 HHPOPMAIIHIO.

3axkon pazeumusn mexnuueckux cucmem (3PTC)- 310 OOBEKTHBHBIN
3aKOH, B KOTOPOM OIMCAaHO YCTOMYMBOE HAIPABJICHHUE SBOJIONHUHA TEXHHUYCCKOM
CHUCTEMBI, 00€CTIeUnBarOIIee MOBBIINICHUE €€ KOHKYPEHTOCTIOCOOHOCTH Ha YPOBHE
CHUCTEMHOTO (puiIoreHe3a. 3aKOHBI Pa3BUTHUS TEXHUYECKHX CHCTEM ITOCTPOCHBI Ha
OCHOBe 0000I1IeHrs OOJIBIIOr0 KoJnyecTBa HHGOpPMAIMU O Pa3BUTUH
TEXHUYECKUX CUCTEM B PA3UYHBIX OTPACIISAX, B TOM YKCJIE HA OCHOBE MATCHTHBIX
donmoB. Ha ocuoBe 3PTC dopmymupyroTcs JIMHUM PA3BUTHS TEXHUYECKHX
CUCTEM, pa3pabaThIBAIOTCS METOJIMKH aHAIM3a PAa3BUTHUS TEXHUYECKUX CHCTEM H
MPOTHO3UPOBAHUSI WX Pa3BUTHUA.3aKOHBI PA3BUTHS TEXHHYECKUX CHCTEM
00BbEIMHSIOTCS B KOMIUIEKCHI (CUCTEMBI 3aKOHOB).

Anwsrmymnep I'.C. ewioenun 3 epynnst 3ak0HO8 TO 3 3aKOHA 6 KANCOOU
epynne. Uepapxuueckas crpykrypa 3PTC cTpouTcsi Ha OCHOBE BEPXOBEHCTBA
3AKOHA YBeNUdeHUs: CMeneHu UOedaibHOCMU CUCmembvl. Pa3BUTHE BCEX CHUCTEM

HUACT B HAIIPABJICHUU YBCIMYCHHA CTCIICHU NACAIbHOCTHU (VBeHI/I‘-IeHI/Iﬂ ITOJIC3HbBIX

d)VHKI_II/Iﬁ IIpHu YMCHBIIICHNUH 3arpar 141 BpPCOHBIX d)VHKIII’Iﬁ) .

Nuctpymentsl TPU3, HanpaBiieHHbIE Ha pa3BUTHE TEXHUYECKHX CHCTEM U Ha
penieHrue u3o0perarenbckux 3agad onuparorcss Ha 3PTC u Ha ITUMHUM pa3BUTUS
CUCTEM, HallpuMep, IPOTUBOPEUHs TpeOOBaHUN U NpueMbl ux paspemienus, UKP,
BEMOJIM, CTAaH/IaPTHI U T.1."

Hoeanvnan cucmema— 5310 cucreMa, KOTOpOMl HeT, a ee (QyHKUUSA
BBITIOJIHACTCS. B cucTeMy 3aKOHOB Pa3BUTHS TEXHUUYECKUX CHCTEM BXOIUT 3aKOH
YBEIMYEHHs] CTENEHU MICATbHOCTH CHUCTEMBI, KAaK 3aJar0lluid OCHOBHOM

MNOTCHI WA 1 HAIIPABJIICHUC PA3BUTHA CUCTCMEIL.
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Jlist pa3pelieHus NPOTUBOPEUUN U ABUKEHUS B CTOPOHY 3(P(HEKTUBHOTO
pPa3BUTHS CHUCTEM HCIOJB3YIOT pa3ndHble  (HOPMYTUPOBKUA  UOEAbHOZ0
KoHeuHnozo pesynomama (UKP)

Hoeanvnotii xkoneunwiii pesynomam (HMKP)— >T0 OAMH M3 KIHOYEBBIX
uHcTpymentoB  TPU3, dopmupyronuii  upeansHbIi  00pa3  pa3pemieHus
npoTuBopeursi TpeboBaHuid U o00pa3 Oynymied cucrembr KAK HAJIO.
OtmuuntensHas ocodoeHHocts MKP B TPU3 — ero «0OecmiaTHOCTBY, KOrmaa
pe3ynbTaT AOCTUraeTcss 0e3 JUIIHUX 3aTpaT SHEPruH, MaTepuajoB, BPEMEHHU.
"N3ob6peratenbckoe MbinuieHue no TPU3 nomxHO OBITH OpPUEHTHPOBAHO Ha
ujeanbHOe pemieHue: «Ecmb epeousiii pakmop, ¢ KOmMopviM HAOO OOPOMbCAL.
Hoeanvrno, umobvr smom gaxmop ucuez cam no cebe. Ilycmv cam cebs
yempansem. Bnpouem, e20 MOXCHO ycmpaHumv, CAOMCUE C OpY2UM BPEOHbIM
Gpaxmopom. Hem, nodcanyu, camoe uoeanbHoe — nycmv 8peoHblil (DAaKmop
HauHem npunocums noawvsy...I.C. Anomwynnep)

Hns  gopmynupoBkn HWKP  ucnonbp3yercss HECKOJIBKO — IIAOJIOHOB:
OynkunonanbHbeii UKP: DOnement u3 cuctembl (omucath) CAM  pomkeH
(ommcate neicTBUE), 4TOOBI (omMcaTh) TIPU OrpaHUYEHUAX (OIHUCATH).
Pecypcusbiii UKP: X-anmemeHT (M3 pecypcoB CUCTEMBI), AOCOTIOTHO HE YCIOKHSS
CUCTEMY U He BbI3bIBas BpeAHbIX siBneHUNM CAM (ykazarh TpeOyeMoe elCTBHE)
B TeueHue ornepatuBHoro Bpemenu OB (ykazaTh) B mpejenax onepaTuBHON 30HBI
O3 (yka3aTth), coxpaHss (yka3aTh IIOJIE3HOE JIEUCTBHUE WJIM OTPAHUYCHHUS).
UKP cpoiictB: OneparrBHas 30Ha (yKa3aTb) B TEUEHHUE ONEPATUBHOIO BPEMEHHU
(ykazate) gomkHa CAMA oGecneunBath (yKa3aThb MPOTHUBOIOJIOKHBIC
CBOWCTBA).

[Ipumenenne MKP — 310 MHCTpYMEHT peanu3anuy 3aKOHA yBEIUYEHUs CTEIICHH
UJICATHPHOCTH CUCTEM W MPUOJIMKEHUS K UCAThbHOW MAIIMHE: MAIIMHBI HET, a €€

(GyHKIUUS BBITTOTHSIETCS.
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Hunosayusa—  BHeApEHHOE  WJIM  BHEAPSEMOE  SKOHOMUYECKH
000CHOBaHHOE HOBIIECTBO, OOECTEeUMBaIONIee TMOBbIIIEHHE 3(PPEKTUBHOCTH
MPOLIECCOB U (MJIM) YIIyYIlIEHHE KauecTBa MPOIYKIUU, BOCTPEOOBAHHOE PHIHKOM.
BmecTte ¢ TeMm, [uisi CBOEro BHEIpPEHUs WHHOBAILMS JOJKHA COOTBETCTBOBATH
aKTyaJIbHBIM COITUATBFHO-KOHOMUYECKUM U KYJIbTYPHBIM OTPEOHOCTSIM.

Hugpopmayuonnvie @onovt "I'pynna wuHcTpymeHtoB TPU3 u 6a3bl
JAHHBIX, TIPEHA3HAYCHHAS B MEPBYIO OYEpEeb ISl PEIISHUsT N300pEeTaTeIbCKUX
3aaa4 u popmupoBanust mojenu cucteMbl KAK HAJIO u cuctemsr KAK HAJIO.
K undpopmauuonusim ¢onmnam TPU3 oTHOcATCS: npuemMbl U HNPUHIUIIBI
pa3pellieHus] TPOTUBOPEUU, TMapHbIE MPUEMbl Pa3pPEIICHUS] TPOTHUBOPEUMIA,
npuemMbl (PaHTa3UPOBAHMSI, CUCTEMbI CTAH/IAPTOB HA PEIICHHE M300peTaTeIbCKUX
3aa4, JUHUM Pa3BUTHS CHUCTeM, ykaszaTtenu O3(G(deKToB, MepeueHb 3aaad-
aHaJoroB, THUIOBBIE Iojig M BemecTtBa. B 70-80-x romax 20-ro Beka B
uHpopmarmonusle Qounsl TPU3  Bxoawnum Takke pa3ivyHble CBOJHBIC
kaproteku. HWudpopmanmonusie dorapr TPU3  BxogsT B pasnuyHbie
moaupuranuun APU3.

Komnonenmno-cmpykmypustit anaauz — 5TO METOJ aHAJIN3a CHUCTEM,
npeaHasHaueHHbIl ais nepexona ot cucreMbl KAK ECTD k moaenu cuctemsl
KAK ECTbH Ha OoCHOBE BBIAEICHHS KOMIIOHEHTOB CHUCTEMBI M YCTAHOBJIEHHUS
CBA3€H MEXIy HUMH (CTPYKTYpbl B3auMoOJAEWCTBUS. B pesynbTaTe mpoBeneHHUs
KOMITOHEHTHO-CTPYKTYPHOI'O aHajin3a (OPMUPYETCS] KOMIIOHEHTHO-CTPYKTYpHasI
MOJieJib B BHJIe TaOJIMIIBI B3aUMOJEHCTBUM, Ipada B3aMMOACHCTBUS WM MHOTO
cnocoba Bu3yanu3auuu 3o moaenu. [Ipu npoBeaeHr KOMIIOHEHTHOTO aHAJIN3a
BBITIOJTHSICTCS  BBIJICJIGHUE DJEMEHTOB  (omepanuii) BepxHero (IepBOro)
UEPApXUUYECKOTO  YPOBHS U DJIIEMEHTOB  HAJCUCTEMbl, C  KOTOPBIMH
B3aMMOJIEUCTBYET TEXHUYECKAsI CUCTEMA (TEXHOJIOIMYECKUH mpouecc). 31eCh Ke
MOXET OBITh  ONpeNeNieH COCTaB  d3JEMEHTOB  (Omepaluii)  BEpXHEro

UEPaApPXUUYECKOTO YPOBHS, TO €CTh 3JEMEHThl BTOPOTO HEPAPXUUYECKOTO YPOBHS.
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[Tpu nmpoBeneHnN CTPYKTYPHOTO aHAIIM3a BBISBISIOTCS CBSI3U MEXKY dJIEMEHTAMU
(omeparusaMu) TEXHOIOTHYECKOTO TPOoIlecca U HAJCHCTEMbI, KOTOPBIE BBIEICHBI
IIPY BBITIOJTHEHUY KOMITOHEHTHOTO aHanmu3a. JIJis OTHOM U TOH JK€ CUCTEMBI MOTYT
OBITh TTIOCTPOCHBI Pa3HbIE KOMIIOHEHTTO-CTPYKTYPHBIE MOJICIIA B 3aBUCUMOCTH OT
1ese aHanm3a U ux Aetaim3aruu. KOMHOHETHO-CTPYKTYpHAsE MOJIEIh CUCTEMBI
UCTIONIB3YETCs JIJIsl MPOBEACHUS (DYHKIIMOHAILHOTO aHalin3a, TIOUCKa pecypcos."”

Kongauxkmyrowas napa (koHQIUKTYyIONIME 3JeMeHTH). JIBa (v TpH)
JJIEMEHTa, MEXAY KOTOPHIMH BO3HHKAIOT OJHOBPEMEHHO U TIOJIE3HBIC W
HEe)KeJlaTeNIbHbIE B3aUMOJICHCTBUS: BpPEIHBIC, HEIOCTATOYHbIE, OTCYTCTBYIOIINE H
T.JI.

Makpo-yposenv (nepexo0 Ha MAaAKpo-ypo8eHb) - OTO PACCMOTPEHUE
00BEKTOB (CHUCTEM) HAa CHCTEMHO-HEPAPXHYECKOM YpPOBHE, KOTOPHIE OYEBUIHO
MO/IPa3yMeBaeT HAIMYUE TOJCHCTEM C KA4eCTBEHHO MEHBIIIMMH pPa3MEpaMH.
Makpo-ypoBHEBOE  paccMOTpeHHe OOBEKTOB  (CHCTeM)  MOApa3yMeBacT
WCIIOJIb30BAaHUE IS WX OMHCAHWS Makpo-mapameTpbl. Hampumep, wmakpo-
napaMeTpsl (PU3MYECKHX, TEXHUIECKUX, SKOHOMHYECKHUX, COLMATBHBIX M HHBIX
00BeKTOB W TporeccoB. Ilepexom Ha Makpo-ypoBEeHb - 3TO Pa3HOBHIHOCTH
CHUCTEMHOTO TIEPEeX0/a K HAJCUCTEME W SIBJISIECTCS YaCTHBIM CIIy4aeM IMPUHIIUAIIA

nn

pazpemienust npotuBopeunsa ""CucreMusiii nepexon’"". I[IporuBopeune cBoOMCTBA
(pusmueckoe mpoTtuBOpeune) Gopmynupyercs Ha Makpo-ypoBHe (Makpo-DIl) u
Ha MHKpo-ypoBHe. llepexon Ha Makpo-ypoOBEHb SIBISIETCSI YACTHBIM CIydyaeM
3aKOHA pPa3BUTHsSI CUCTEM: Pa3BUTUE CUCTEMbI, JOCTHUTLIEH CBOEro mpesena,
MO’KET OBITh MPOJOJIKEHO Ha ypOBHE HaACUCTEMbL.OAMH W3 3aKOHOB Pa3BUTHS
TEXHUYECKUX CUCTEM - Pa3BUTHE TEXHUYECKUX CUCTEM B Hauaje UJET Ha MaKpo-
YPOBHE, a 3aT€M NEPEXOUT Ha MUKPO-YPOBEHb."

Memoo ¢pokanbrbix 00beKmMo6 — TO METOJ, HAIPABIICHHBII HAa CO3AaHHE

OOBEKTOB C HOBBIMH cBolicTBamMu. (OCHOBHas naca MCEroga — II0JaBJICHHC

TICUXO0JOTNYECKOM HWHCPIHWH, CBSI3aHHOH ¢ 00OBEKTOM HCCJICIOBaHUA, YCTAHOBUTDH
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€ro  acCOIMAaTUBHBIE CBSI3U C PA3JIUYHBIMU  CIy4YalHbIMU  OOBEKTaAMHU.
MeTon peKOMEHIyeT MEepPeHOCUTh NPU3HAKU KaKUX-TO JPYruxX OOBEKTOB Ha
YCOBEPILIEHCTBYEMbIN OOBEKT, KOTOPbIA B ATOM Cllydae HaXOAUTCS Kak Obl B
doxkyce nepeHoca. [locie nepeHoca BOZHUKAIOT HEOOBIUHBIE COUETAHHUS, KOTOPbIE
MO’KHO Pa3BUTh MyTEM CBOOOAHBIX aCCOIMAIIMI, MOCIIE Yero MpOU3BECTH OTOOP
MOJIE3HBIX PEIICHUM.

MMY —mooenuposanue manenvkumu uenoseukamu. Meron MMU — sto
METOJI MOJICJIUPOBAHMS MAJCHbKUMH YEJOBEYKAMU, METOJ IPEO0JICHUS
NICUXOJIOTUYECKOM MHEpPUMU B XOJ€ PEHIeHUs H300peTaTesbCcKoi 3a1auu
IPEICTaBISIIOIINI COOON MBICICHHBIN SKCIEPUMEHT, B XO/J€ KOTOPOr0 OOBEKT
(w1 omepaTUBHAs 30HA) TMPEACTABISIIOTCS B BHUJAE TOJIbBI MaJl€HbKHX
YEJIOBEUYKOB, BBITOIHIIONIUX MOCTYNAOIIUE KOMaH/bI.

Mopdghonocuueckuii ananu3 — 370 METOJ] COBEPUIEHCTBOBAHUS U CO3/IaHUS
HOBBIX cucTeM. CyIIHOCTh METOJIa COCTOMT B TOM, YTO B COBEPUICHCTBYEMOM
CHUCTEME BBLICISAIOT HECKOJIBKO XapaKTepHBIX (MOP(OIOTHYECKUX MPU3HAKOB),
Janee Mo Ka)xjaoMy MPU3HAKy COCTaBIISIOT CIIUCKHU alibTepHaTUB. [Ipu3Haku ¢ ux
pPa3IMYHBIMK aJIbTEPHATUBAMU pacroJiaraioT B (opme TabiuIbl, YTO MO3BOJISIOT
Jy4lle NpeICTaBUTh IOMCKOBOE MOJIE.

Haocucmema — 510 cucrema, B KOTOPYIO BXOAMT paccMaTpuBaeMast
cucTeMa Kak IeJ0CTHasl 4acTh (KaK MoACUCTEMA). 3aKOH Mepexoa B HaJICUCTEMY:
Pa3BUTHE CHCTEMBI, JOCTUTIIEH CBOEro Mpejesia, MOXKET ObITh MPOJIOJKEHO Ha
YPOBHE HaJICUCTEMBI.

Onepamuegnasn 3ona (03), KOHQIUKTYOMHE dIeMeHTHI. [IpocTpaHcTBO, B
npeaesiax KOTOPOTO BO3HHUKAET KOH(MIMKT MEXIy KOH(MIUKTYIOLIEH Mapoi, a
TaKK€ YacTh  JJIEMEHTOB  KOH(DJIUKTYyIOIIEW  mapbl, HEMOCPEACTBEHHO
NPWIETAIOMUX K 3TOMY IPOCTpaHCTBY. OnepaTUBHOS 30HA SIBISIETCS YaCTHBIM

ciaydaeM noHsatus OnepartrBHas 30Ha napamerpoB koHdukTa (O3I1K).
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Onepamusnoe epems (OB)— 5>TO BpeMEHHOW HWHTEpBaj, B TCUYCHHE
KOTOPOTO TMPOUCXOJUT KOHMPIUKT MEXAy KOHQIUKTYIOUEH mapoid. MoxkHO
ONpeNeInTh TPU BpPEMEHHBbIX WHTepBaia: 1) Bpems g0 koHdmukra, 2) Bpems
KoH(pukTa, 3) Bpems mnocie KoHpiukra.OB — 3T0 uMeromuecss pecypcesl
BpemeHH: KoH(uukTHOe Bpems T1 u Bpems 10 koHpaukra T2. Kondmmxr
(0cOOEHHO OBICTPOTEUHBIN, KPATKOBPEMEHHBIN) MHOTJA MOXET OBbITh YCTpaHEH
(mpenoTBpaiteH) B Teuenue 12."OnepaTUBHOE BpeMsl OMUCHIBAET KOH(IUKTHI HE
TOJIBKO JUIsl MaT€pUAIbHBIX, HO W JJIi HeMaTepualbHbIX cucteM.OnepaTuBHOE
BpeMs SIBJISIETCS YaCTHBIM ciiydaeM MOHsATHs OmnepaTuBHAs 30HA MapaMeTpOB
koH(pukTa (O3I1K)."

Ilpuemot pazpeuwienus npomugopeuui (n300peTaTeabCKuit
npuem).M3o00peTaTensckuii mpueM — 3TO OMNHCAHHE CrMoco0a H3MEHEHHS
CUCTEMBI, €€ XapaKTEPUCTUK JJIsl MOJIydeHHs o0pa3a HOBOM CHUCTEMbI WM IS
MPEOJIOJIEHUs] TPOTUBOpEUMil TpeOoBaHuii B cucteme. [lpuembl pazpernieHus
npoTuBopeunii  (u3o0perarenbckue mpuemMbl) O chopmynupoBansr [.C.

AJBTIIYUIEPOM Ha OCHOBE aHanu3a Oosbmioro ¢oHma wuszooperenuii: 40

OCHOBHBIX mnipueMoB ¥ 10 pgonosHuTenbHbIX. IM300perarenbckue mNpueMsl
SBJISIOTCS IPUMEPAMU PeaJI3al[ii TPUHIIMIIOB paspelieHus npotusopeunid. I'.C.
AnpTimiynep paspabotan  TabnMily [PUMEHEHHMsS] IPUEMOB  Pa3pelleHUs
NPOTUBOPEUHI, B KOTOPOM BBIJCIECHBI THUIOBBIE KOH(IUKTHI TpeOOBaHUN K
TEXHUYECKUM CHUCTEMaM UM COOTBETCTBYIOIIME WM IPUEMBl PA3PEIICHHUS
TEXHUUYECKUX MPOTUBOpEYMd. HacTb NIpUEMOB SIBISAIOTCA OOLIECUCTEMHBIMH, TAK
KaK MX MOXHO NPUMEHSTh K MaTEPUAIIBHBIM U K HEMATEpUAJIbHBIM CHCTEMAaM, a
Jpyras 4acTb IPUEMOB MOXKET OBbITh NPUMEHEHA TOJbKO A MaTepHAIbHBIX
CUCTEM

Ilpuyunno-cneocmeennwiii ananus (IICA) saBnsercst poCTbIM U
3¢ (EKTUBHBIM METOJOM aHAIN3a U300PETATENBCKON CUTYALMH C LIEJIBIO

BBIABJICHUA KJIFOYCBBIX I/I306peTaTeHbCKI/IX 3aJad4. HpH‘-IHHHO-CJIGI[CTBGHHBIfI
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aHaJIU3 — 3TO AHAJIU3 CUCTEMbI, IPEAHAZHAUYCHHBIN J1JIs1 BBIABICHUS KIIFOYEBBIX
MPUYHH MPUBOSIINX K BOSHUKHOBEHHIO HEXeEIaTebHBIX 3()(PEKTOB B cucTEME,
pacciieJoBaHHEe M0 HaXO0XKICHUIO «BUHOBHBIX)» IMPUYHH (HEIOCTATKOB) B
BO3HUKHOBEHHUHU HEkeNaTelbHbIX 3¢ PekToB B cucteMe. [IpuunHHO-
CJICJICTBEHHBIN aHAJIN3 BHITIOJHSIOT:

- Korna He sicHbI NpUYMHBI BO3HUKHOBEHUS HEXeNaTeIbHOro dddekra (Koraa Mbl
HE MOXEM MEPEUTH OT AIMUHUCTPATUBHOIO MPOTUBOPEUUs K TexHuueckoMmy All-
>TII.

- Korna tpeGyeTcss yTOUHUTh TPUYMHBI BOBHUKHOBEHHS HEXEIATEIbHOTO

s dexTa (yriryOuTh TOHUMaHUE MPUYUH BOZHUKHOBEHUS HEXKEIATSILHOTO

s dekra, Hanpumep nociie PyHKIUOHATBHOTO aHann3a MA Wi MOTOKOBOTO
ananuza [1A).

B IICA ycraHnaBnuBaeTcs CBSI3b MEKy LIEJIEBBIMU HEJJOCTATKAMM,
MPOMEKYTOUYHBIMU HEJJOCTATKAMHU U B KOHEYHOM CYETE C KJIIHOUEBBIMU
HEJI0OCTaTKaMU, KOTOPBIE MOTYT TiepedopMyaIupoBaThCs B 3a1a4u. MIcTouHuKOM
KJIFOUEBBIX 33]1a4 ABJISIOTCA KIOUEBbIC HETOCTATKH.

CymectBytoT npasuia nposeneHus [ICA u ycTaHOBIEHUS TPUYUHHO-
CJIEICTBEHHBIX CBsI3ei (MPUUYMHHO-CIAEACTBEHHBIX 1enoyek — [1CL).

nn

[IprunHHO-CIEACTBEHHBIC LIETIOYKH MOTYT BhICTpauBaThes ""Briryon'"" (B

nn nn

Hapyxy"" (B HaJICUCTEMBI) U

nn

MOJACUCTEMBI) , o miockoctu"" (B paMkax
OJTHOM CHCTEMBI).
Pe3ynbraToM NpUYUHHO-CIIEICTBEHHOTO aHAIN3a SBJISIETCS] COCTABIICHUS MEPEUHS
3a/1a4, KJIFOYEBBIX U MTPOMEKYTOUHBIX. TPOMEKYTOUHBIE 3a71a4l (POPMYITHPYIOTCS
C TOMOIIIBIO oreparopa orpuianus (pa3psiB [1CII)."

Ilcuxonozuueckaa  unepyusa—  STO  TICUXOJOTHYECKUN  3(deKT,
MNPUBOJAIIMNA K TOMY, YTO YEJIOBEK MPUHUMAET PEUIEHUS B COOTBETCTBHUH C

BCKTOpPOM HHEPpIHUN B YCIIOBHAX MOHOTOHHOM JCATCIBHOCTH,

OTPaHMYEHHOCTHU/TIEPEHACHIIIIEHHOCTH WH(GOpPMAIlUK, YBEIUYEHHOW CKOPOCTH
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nojauyd UHPOpMALMU, PE3KOM CMEHBl acneKkTa pacCMOTpPEeHHs OOBEeKTa.
B TPU3 wumeroTcs HHCTPYMEHTHI YHOPABJICHHS BEKTOPOM IICHXOJIOTHYECKOM
WHEPLHH.

Cunexmuxa, 6uovl ananocuii. CAHEKTHKa — CHCTEMa IIOCTAHOBKH U

pelieHus: mpobeM, OCHOBaHHAsI HA TBOPUYECKOM MBIIIJIEHUH, KOTOPOE BKIIFOYAET
CBOOOJIHOE HCMOJb30BaHUE MeTadop WM aHaloruil npu HedopmaabHOM
OOLIEHNH BHYTPU THIATENBHO TMOJ0OpAaHHOW HEOONBIION TPYyNMbl JIOAEH,
o0JafjarouMX pa3HbIMU WHJMBHUIYyaJIbHBIMM KauyeCTBAMH U pa0OTAIONIMMHU B
paznmuuHbix obnactax (bonbinoi akagemMuueckuil cioBapbh Ys0crepa, 9 wusn.,
1988).
Cunektrka Obuia cosfmaHa YuibsimMoMm ['opaoHoMm B 50-e roasl XX crojeTus.
CHHEKTHMKAa — 3TO IMONBITKAa YCOBEPIIEHCTBOBATH MO3IOBOM IUTYpPM 3a CYET
BBEJICHUS MPaBUJI UCIOJIb30BAaHUS aHAJOTHM U Mpo(ecCHOHATbHON MOATOTOBKU
MOCTOSIHHBIX YYaCTHUKOB paboueil rpynnbl.B cuHekTuke ucnonbdyercs 4 Buaa
aHAJIOTUN: NpAMAs AHANO2UA, JTUYHAA aHano2us (amnamus), hanmacmuyeckas
anano2us, cumeoaudeckas ananozus."

Cucmema (np.-rped. GUGTNUO  «IIEJOE, COCTAaBJIEHHOE W3 4YacTew;
COEIMHEHHE)) — MHOKECTBO 3JIEMEHTOB, HAXOALIMXCSI B OTHOLIECHUSX U CBA3SIX
JIpYyr C JApPYroM, KOTOpoe 00pa3yeT OmpeneNéHHYH IEeJOCTHOCTb, €IUHCTBO.
[ToTpeOHOCTh B MCHOJIB30BAHUM TEPMHHA «CHCTEMa» BO3HUKAET B TEX CIIydasx,
KOI/Ia HYXHO MOJYEPKHYThb, YTO YTO-TO SIBJISIETCS OOJBUIMM, CIIOXHBIM, HE
MOJTHOCTBIO Cpa3y MOHSATHBIM, IIPU 3TOM LEJbIM, EAUHBIM. B 0TInune oT MoHATHIA
«MHOXECTBOY, «COBOKYITHOCTB» IIOHATHE CUCTEMBI NOAYEPKUBAET
YHOOPSIAOYEHHOCTh, LEJOCTHOCTh, HAJIMYHE 3aKOHOMEPHOCTEM MOCTPOCHHS,
¢yHKIIMOHUpOBaHUS W pa3BuTUs. [loHsATHE cucTeMa SBISETCS  YacThIO
CUCTEMHOTO U (YHKUMOHAJIBHOTO TIOAXOAa, MWCIONb3YeTC B CHCTEMHOM

oreparope.
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Cucmema cmanoapmoe Ha pewieHue uzoopemameIbCcKux 3a0ay U HUX
Moaudukamus. CuctemMa CTaHAAPTOB Ha PEIICHUE M300pEeTaTeNbCKUX 3aaad —
ATO KOMILIEKCHBIA MHCTPYMEHT Pa3BUTHSI CUCTEM U PEILICHUS M300peTaTesIbCKuX
3a/1a4, COCTOALLIMN W3 TPy CTaHAAPTOB HA PEIICHHE M300peTaTeIbCKUX 3aj1ad,
JUHUN Pa3BUTUS CUCTEM W MPUMEHEHHUS TUIIOBBIX TOJiel U BeriecTB. OCHOBHBIC
Ipynmbl  CTaHAAPTOB: JOCTPOWKA BEMoJied, pa3BUTHE BEMOJEH, pa3BUTHE
W3MEPUTEILHBIX BETIOJIeH, CTAaHAApTHl HA TPUMEHEHUEe CTaHaapToB. [[1s cuctemMsbl
CTaHJIapPTOB Ha OCHOBE BEMoOJIe OCHOBHOM siBiisgeTcs cuctema "CraHmapTel-/6",
s kotopoit ucnosibdyercss AMCT-77. [nga cuctembl CTaHIApTOB HAa OCHOBE
anenoyied  ocHOBHOM  siBngeTrcst  cucrema  "Cranmaptei-2010",  koTopas
NpEeIHA3HAYEHO HE TOJIbKO [JIsi MaTepUalibHbIX, HO M JUJIi HeMaTepHaJIbHbBIX
(uH(OPMAIIMOHHBIX) CUCTEM, U [ KoTopoi ucnons3yercas AUCT-2010.

Tabonuya npumenenus npuemoé pa3peuwieHuss NPOMuUGopequll N ee
Momupukanuu (tabnuna wim  Matpuna [.C. Anprmymiepa). MHCTpyMeHT
pEIIeHNs] TEXHUYECKHX MPOTHBOPEUUH HA OCHOBE TaOJUIIBI, CBS3BIBAIOIICH
TUIIOBbIE MPOTUBOPEUUs TPEOOBAHUH C IpUEeMaMu pa3pellieHust NpoTUBopeunii. B
caMOM  JIEBOM BEPTUKAJIbHOM  CTOJIOIE  TaOJMIBI HAXOJAT  TUIIOBYIO
XapaKTEPUCTHUKY, KOTOPYIO HEOOXOIUMO YIyUIIUTh, @ B CAMOW BEPXHEH CTPOUKE
HAXOJAT TUIOBYIO XapaKTEPUCTUKY, KOTOPAsl YXYJUIAETCS MPH HMCIOJIb30BAHUU
M3BECTHBIX METOMIOB. Ha mepecedeHnu CTPOKM M CTOIOIA OMpEeaessioT HoMepa
U300peTaTesIbCKUX MPUEMOB, KOTOpPbIE PEKOMEHJIOBAaHbI [UJIsl  pa3pelleHus
npotuBopeunii. i1 moucka peKOMEHJOBAHHBIX H300pETaTeNIbCKUX MPHEMOB
MOXHO BBIOMpaTh HE OJHY, a HECKOJBKO Map MPOTUBOPEYAIHUX IPYT IPYTY
TUIIOBBIX XapakTEPUCTHK. MeEITCcs KOMMIBIOTEpHBIE MPOrPaMMBbl, KOTOpHIE
yIpOINAOT Kcmoib3oBanue Tabmuipl ['.C. AnpTiiymniepa.

Ykazamenu 3gpgpexmos (huznvecknx, OMOTOTUYECKUX, TEOMETPUUECKHUX,
xuMuueckux u qp.) Knaccudukatop 3¢hexToB, MOCTPOSHHBIN Ha OCHOBE CBSI3U

3¢ (HEeKTOB C TEMU WM UHBIMU JEHCTBUSAMHU HaJl 00BeKTOM (QPyHKIMHU. Bo3mMOKHO
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JIBa BapuaHTa co3JaHusl Takux cBs3ed: 1) Tabnuia ¢ nepeuneM OEWCTBUN Ha
00bekTOM (GYHKIMHA (HarpeTh, MePeMeCcTUTh, U3MEIBYUTh U TP.) C yYKa3aHHUEM
s dekra, KOTOpbIe I3TO JISUCTBUE MOXKET peann3oBath. 2) OOparHas Tabnuia, B
KOTOPOH MEPEeUncsiioTcs pa3iuuHbie 3Q(HEeKThl U KaKue JeHCTBUS C UX TOMOIIBIO
MOXHO pealin30BaTh. YKazarean dS(PQPEeKToB CTpOATCS Ha OCHOBE aHalu3a
OOJBIINX MACCUBOB JAaHHBIX C OMUCAHUSAMU NPUMEHEHUS YP(HEKTOB, B TOM YHCIIE
naTeHTHbIX (OoHAO0B n300peTeHuii. IlepBbiii ykazaTtens ¢usznueckux 3hdexTon
o1 moarorosiieH ['opunbiM FO.B. B 1973 1. B HacTtosiiee BpeMsi co3ar0TCs
KOMITbIOTEPHBIE TPOTrPAMMBI 7151 IOJIb30BaHUS yKa3zaTensiMu 3(()eKToB.

Yposnu uzoopemenuii- xmoueoe noustue s TPU3, ocHoBa st Bcex
UCXOJIHBIX WH(MOPMAIMOHHBIX (POHIIOB, HAa aHalM3€ KOTOPbIX CTPOMUTCS BCE

3panue TPU3. I'.C. AnpTirysep BbLaenuI S ypoBHe# u3oopereHuit. 1-it ypoBeHb

— Ham0OoJee MpOCThIe pelIeHHsl 3a7ad, He cojepxaliue npotuBopeunid. Ha Hux
MOTYT BbIJIaBaThCA MATEHTbl Ha M300peTeHus, HO ¢ Touku 3penust TPU3 sto He
n300peTeHus. 2- ypoBEHb - €CTh JIETKO YCTpaHSE€MbIE NPOTHBOpEUMs. 3-if
YpPOBEHb - JUIsl pElIeHHs MPOTUBOPEYUS TpeOOBaHU  (TEXHHUYECKOTO
MPOTUBOPEYMS) HEOOXOJMM aHaJIU3 MPOTUBOPEUUs CBOWUCTBA ((PU3HMUECKOTO
IPOTUBOPEUHS), /ISl pelIeHNus TPeOYIOTCS 3HAHUS U3 Pa3HbIX 00JIacTeil 3HAHUIA.
4-i1 ypoBeHb - JUIsl JOCTHXKEHHUS TMOCTABIIEHHOM L€ HEOOXOAMMO H3MEHEHHE
OPUHLININA JCHCTBUSI, HEOOXOIMMO peUIeHHEe KyCTa BTOPWUYHBIX 3a4ad. S-if
YpogeHb — 3Mmo U300pemenusl, 3aK1asléaroujue 0CHO8Y HOB0U OMPACiU, HOCAM
COYUANIbHBIL UL COYUATILHO-MEXHUUECKULl Xapaxkmep, NOpo*cOaom HeCKOJIbKO
KYCMO8 HOBbIX 3a0ay U HOBbIX Uu300pemenutl.V1300peTeHns nepBoIxX ABYX YPOBHEM
MOXHO ycremHo aenatbh u 6e3 3nHanus TPU3. Metonsr TPU3 paspaboranbl Ha
OCHOBE U B IIEPBYIO 0Y€PE/lb, /7151 U300peTeHuil 3-ro, 4-ro0 U 5-r0 ypOBHEIl.

DOIl -  yukyuonanbHO-OpUEHMUPOBGAHHBIIL  NOUCK W €TI0
moaudukanuu. @OII — 3To anbTepHATUBHBINA MOJX0JI K PELISHUIO 33]1a4: BMECTO

TOrO, yTOOBI €€ 3aHOBO peiatb — HaxoAAT Y>KC HM3BCCTHBLIC PCIICHUAA. OT0 HE
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TOJILKO ObICTpee, HO U 3P (dEeKTUBHEE: HAIMUKE paOOTAIOIIETO aHaJIora MO3BOJISIET
UCIIONIb30BaTh YXe paboTarollfe TEXHOJOTHMH W O00pamaThCsi K 3KCIepTam,
MMEIOIIUM ONBIT UCTIOIb30BAHUS U PA3BUTHS 3THUX TEXHOJIOTHUH.

Hpyroe nHazBanue @OOII - »5T0 GYHKIMOHATBHO-OPUEHTUPOBAHHBIN
uHpopmarmonnsiit mouck (POUIT). ®OUII - 3to MeTon nmorcka HHPOPMAIUH B
Pa3IMYHBIX XpaHUJIUIIAX, TP KOTOPOM 00JIaCTh MOMCKA BHIOUPAETCS] HA OCHOBE
CXOACTBa (PYHKIIMI YTy4IIaeMON CUCTEMBI U CUCTEM (@ TaKKe UX KOMIIOHEHTOB),
OTHOCAIIUXCS K 3TOM oOjacTu. B 3TOM OCHOBHOE OT/IMuYME AAHHOTO crocoba
MoKCKa uHdopmanuu oT 00BEKTHO-OPUEHTUPOBAHHBIX METO/IOB.
[enpto  GyHKIMOHATBLHO-OPUEHTUPOBAHHOTO  MH(POPMAIMOHHOTO  TOMCKa
SBJISIETCS BbIABICHUE HanOosiee 3(PEKTUBHBIX PEIICHUH, KOTOPbIe MOTYT OBITh
UCIIONIb30BaHbl JJIi YCTPAaHEHHUsl KIIOUEBBIX HenocTatkoB. Kpome Toro, »tum
METOJIOM MPOBOAAT MOMCK CHCTEM, KOHKYPHUPYIOUIMX C yiydmiaeMou (Wim ee
KOMIIOHEeHTaMu). [loydeHHbIE [aHHbIE HCIOJB3YIOT Ha CIEAYIOIIEM JTare
aHaNM3a — MPU BBISBIICHUU U O0BEANHEHUHN AIbTEPHATUBHBIX CHCTEM.

DyuKyuoOHATLHBLIL AHAIU3 — OTO BUJI aHAIKM3A CUCTEM, MpeAHa3HAYEHHBIN
JUTSL HAXOXKIEHUSI HOBBIX CUCTEMHBIX CBsI3ed, OLEHKH (YHKIMOHATBHOU MOJEIH
Ha COOTBETCTBHE TpeOOBaHUSAM; OOHapy>KEHHE 3a/ad, TOUCK PEeCcypcoB IMpH
NOMOILM TOCTPOCHUSI MW aHajuu3a (PYHKIUOHAIBHOW MOJEIN CUCTEMBI.
OyHKIMOHANBHBIN aHAN3 BBITIOIHAETCS HA OCHOBE PE3yIbTaTOB KOMIIOHEHTHO-
CTPYKTYPHOT'O aHaJIM3a CUCTEMBI.

Onemenm (natr. elementum — TiepBUYHAs MaTepus, CTUXUSI) —
COCTaBIISIOIIAs 4acTh 4ero-in0o. OOBIYHO MOApa3yMeBaeTCs, YTO Peyb HIAET O
HEJIEIMMOW B JAHHOM PAacCMOTPEHUU YacTH CHUCTEMBbI, HO MPU HEOOXOAUMOCTU
MOKHO PAcCMOTPETHh MOADIEMEHTHl 3JIeMEHTa (M3 YEro COCTOUT JJIEMEHT).
DneMeHT MOXET ObITh MaTepuajbHBbIA (BEHIECTBO MIU (DHU3MUECKOE TENO) WU
HEMaTepHaIbHbIA. DJIEMEHT XapaKTepU3yeTCsl KOMILJIEKCOM MapaMeTpOB U CBSI3EH

Mexay HuMUA. OOBIYHO BJEMEHT XapaKTepU3yeTcs KOHKPETHOW TOYKOM B
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npocTpancTBe ((PU3MYECKOM WM aOCTPAKTHOM), B KOTOPOH HAXOAWUTCS WIIH
MOJKET HAaxXOJUThCS AJIEMEHT. B KadecTBe 3ieMeHTa MOTYT pacCMaTpHUBATHCS
dusznyeckre Tena ¢ pacrnpeAeieHHbIMA B MPOCTPAHCTBE MapamMeTpaMu (PebChl,
AIIEKTPOTIPOBOJIA, KaOelr, aBTOIOPOTH W Tp.), KOTOPHIE XapaKTePU3YIOTCS HE
OJIHOM, @ MHOKECTBOM TOYEK B MPOCTPAHCTBE. DIIEMEHTHI C PACIpPEIeICHHBIMU B
POCTPAHCTBE MapaMeTpamMu 00JIaat0T CBOMCTBAMH TOJIA.

Inenonv (6nympennuii u enewinuil). Mojeiab MUHUMAIbHOW CHCTEMBI,
COCTOSIIIAs U3 JIBYX AJIEMEHTOB W TOJISI B3aUMOJICHCTBUS MEXIYy HUMHU WIH U3
JBYX TIOJIE M AJIEMEHTOB, MPeoOpa3yroIIero OJHO Moje B apyroe. YacTHbIM
CIly4aeM »JJIETOoisi, B KOTOPOM DJIEMEHTaMH SIBJISIFOTCSI BEIECTBA, SBISIETCA
BEIOJIb. DJIETIOIh MOKET pacCMaTPHUBAThCS KaK paclIMpeHHass MOAeIb QyHKITIH,
B KOTOpOW TOKa3aHa HE TOJBKO (YyHKIIMOHAIbHASI CBSA3b, HO W TIPH TTOMOIIH
KaKOTO TOJIs 3Ta (DYHKIIHS BRITIONHSACTCA. BHYTpEeHHUH AJIETIOh — 3TO 3JIEO0JIb ¢
JIBYMsI DJIEMEHTAMH U TIOJIEM MEXTy HHUMH, MOXET PacCMaTpPUBATHCS KaK MOJIEIh
3lieMeHTa 0oJiee BBICOKOTO MEPAPXMUECKOTO ypOBHS. BHemHuii 31enoip — 3To
DIIETIONIb C JBYMS TOJISIMH M DJIEMEHTOM, KOTOPBIH MpeoOpa3yeT OJHO MoJie B
npyroe. M3 osmemonieli MOTYT BBICTpauWBaThCs 0OOJiee CIIOXKHBIE DJICTIONHHBIE
CTPYKTYpPHBI: EMHON 3JIETOb (J1Ba MO C OJHUM OOIIUM 3JIEMEHTOM U JABYMS
MOJISIMK ), JTBOWHOM 3JIEMOJNIb (7[Ba AJICTIONSA C JABYMS OOIIMMHU dSJEMEHTAMHU H
JIBYMS TIOJISIMU), ITUKIUYECKUAN 3Jenob (P CBS3aHHBIX IEMHBIX 3JICMOJICH, B
KOTOPOM OOBEKT (DYHKITUHU TIOCIEAHETO B PSIAY DJICTIONS SIBISIETCS OJJHOBPEMEHHO
HOcHUTEJIeM (PYHKIIMH TIEPBOTO B PSAY DJICTOJIS), SJETIOIb TOPMOXKEHUS U T. 1.

Ippexm (ectecTBeHHO-HAYUHBIA d(DdekT). Peaknus cucremspl (00BEKTa)
Ha HEKOTOpOE JACHCTBUE, WU PE3YINIbTAT, SBISIONIUNCS CIEICTBUEM KAaKOTO-JIN00
neiictBusi. CHHOHUM  sIBJI€HMs, O00OO3HA4aeT HEKOTOPYI0 3aKOHOMEPHOCTH,
BBISIBJIEHHYIO B IIPUPO/JIE U CBA3aH CO CBOMCTBAMM CHCTEMBI (OOBEKTA).

Omeporcenmnocms - HaIUUME Y CHUCTEMBI CBOWMCTB IICJIOCTHOCTH

(3MEPIKEHTHBIX CBOWCTB), TO €CTh TAaKHX CBOWMCTB CHUCTEMbI, KOTOpHIE HE
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OPUCYIIM €€ DJJIEMEHTaM. OMEPIKEHTHOCTh SBIIsAeTCA OAHOM u3  GdopMm
NPOSIBJICHUSI  JTMANIEKTUYECKOrO0  MPUHLMMOA  [epexoAa  KOJIMYECTBEHHBIX
VU3MEHEHHI B KQUECTBEHHBIE.

Ot emergence (aHIIMICKUI) - BOSHUKHOBEHHE, MTOSIBIEHUE HOBOTO.

«llenocTHOCTEY MO OTHOLIEHUID K CUCTEME YTOYHSETCS TMOHSITUEM
«OMEPIKEHTHOCTDY.

BrisiBnenue (co3ianue) 3MepIKEHTHOCTH SIBJISIETCSI CAMBIM CYIIIECTBEHHBIM
UTOTOM CHCTEMHOIO TMOJXO0Ja TMpH JIOOBIX HAy4YHBIX UCCIIEIOBAHUSX, B

IIPOTHUBHOM CJIy4a€ OHU TEPAIOT CMBICII.

193



YueOHoe u3ganue

AJekced MuxaijoBun4d XJIbIHOBCKHH
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