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Knura npeHa3zHaueHa 1Sl CTYJCHTOB MHKEHEPHBIX crieruaibHocTel. OHa Takke MOXeT ObITh
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Cnucok cokpaiieHun

APU3 — ajiroput™ pelnieHnst n300peTaTeIbCKuX 3a/1a4;

AIl — aIMUHUCTPATUBHOE MTPOTUBOPEUUE;

a. C. — aBTOPCKOE CBUETEJIbCTBO (JIOKYMEHT, YTBEPK/IAIOIINI aBTOPCKOE MPaBO Ha U300peTe-
Hue). Beigasancsa B CCCP;

BbJI — 6a3a naHHbIX;

B — BemectBO;

BIIP - BelecTBeHHO-TIONEBBIE PECYPCHI;

I'® — riaBHas pyHKIMSA;

P — npyrue peuienus;

3PTC — 3aKOHBI pa3BUTHS TEXHUYECKHUX CUCTEM;

N — vHCTpYyMEHT;

HNH - n3MeHeHHas HaJICHCTEMa;

UC - uzo0perarenbckas CUTyallus;

NKP — uneanbHblil KOHEUHBIN pe3yibTar;

NP — unes pewenus (puc. 6.44);

NP - xypHan «M300perarenb U paliMOHAIU3aTOP»

NP — uapopmanmonHsiid poHz;

KII - xoHpMKTYyOIas napa;

KP - xoppekTupoBKa pelieHus;

KC — KOMIIOHEHTHI CUCTEMBI;

M — Mopnenb 3a4a4u;

MA TPU3 - mexayHapoaHas Accouumanusi TPAU3;

M3 — MuHK-3a1a4a;

MM - monenupoBaHre MaJIEHbKUMHU YEJIOBEUKaMU;

HHUOKP - nayuHo-uccieA0BaTeIbCKAs U ONIBITHO-KOHCTPYKTOPCKasi padoTa;

HIIp — HenpaBWIIbHOE BBHINOTHEHHUE 11arOB;

H3J - nexenarenbHblil 3(peKT;

O — oObekT (u3menme);

OB - onepatuBHOE BpeMs;

03 - onepaTBHas 30Ha;

OII - onepaTuBHBII apamMeTp;

OP - orieHka perieHust

(puc. 6.27, 6.58);

OP - oxunaemsiii pesynsrar (puc. 6.31);

OY - onepallvOHHbIN YCUIIUTENb;

O® - ocHoBHasA pyHKLNSA;

OXP - o1leHKa X0/1a pelleHus;

II — norte;

ITA - npsimas aHanorus;

II3 — nog3agayva;

ITH - npumeHeHe crcTeMbl TO-HOBOMY;

IIp — npaBUJIbHOE BHITIOJTHEHHE I11ar0B;

I3 — nonoxutenbHbIN 3hPeEKT;

P — pemienue 3agaum;

P — peasisHOCTB (cM. MeTon 30510TOi pHIOKH);

PU — pa3Burue uneu;
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PBC - pazmep — Bpemsi — CTOUMOCTb;

PTB - pasButue TBOpUECKOro BOOOPAKEHUST;

C — CBOJCTBO CUCTEMBI;

CH - cocrosiHMe UHCTPYMEHTA;

CK - cocrosinue KOH(IUKTA;

CM - cTpyKTypHas MOJieIb;

CP - cTpyKTypHOE pellieHHE;

TII - TexHMYeCKOEe MPOTUBOPEUKE;

TPU3 — teopus pereHns U300peTaTesbCKUX 3a/1a4;
TPTJI — Teopust pa3BUTHSI TBOPYECKON JIMUHOCTH;
TPTK - teopust pa3BuTHs TBOPYECKUX KOJUIEKTHUBOB;
TC — TexHuueckas cuctema;

VK - ycuseHHbli1 KOH(IUKT;

YO® — yrouHeHHas1 OCHOBHAsl (DYHKIMS CUCTEMBI;
Y®K - ycunennas popMynupoBKa KOH(IHUKTA;

® — panTazus (cm. Metof 30710TOM PHIOKH);
YUKP - ycunenue ¢popmynuposku UKP-1;

®H - popmanbHas HOBU3HA;

®II - pusnyeckoe NpOTUBOpPEUUE;

PP — pusnyeckoe pelieHue;

PCA - pyHKIIMOHATIBHO-CTOMMOCTHBIN aHAJIN3;
XP - xop perienus 3a1a4u;

X-3JI-T — UKC-2JIEMEHT.
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baarogapaocrn

4 mpemuoro 6narogapeH I'eHpuxy AJBTIIY/IEPY, aBTOPY TEOPUH PEILIeHHS N300peTaTeIbCKIX
3aga4 — TPU3, moemy yuureso, Kojulere U Apyry, 3a TO, YTO OH CO3JaJl Ty YBJIEKATEIbHYIO TEO-
puto. [Ipu3HaTeneH emy 3a He3a0bIBaeMOe BpeMsl, IPOBEAEHHOE BMECTE C HUM M 3a TO, YTO OH U3Me-
HWI MOIO XU3Hb, CAENAN ee pa3HooOpasHel U MHTepecHel. HekoTopele 13 MaTteprasoB 3TOM KHUTH
obcyxaamich ¢ [eHprxoM AJBTIIYJIEPOM.



B. TlerpoB. «OcnoBbl TPU3. Teopus perieHrst n300peTaTeIbCKuxX 3a1au. M3aanue 2-e, UCpaBieHHOE U JIOTIOJIHEHHOE»

BBenenne

Teopuss pewenus u3zoopemamenvckux 3adau — 35mM0 HO8AS
MexXHON02UsL  MEOpUecmaea, Npu  KOMOpPOoii  npouecc  MblulAeHUS.
He XaomuyeH, a 0pzaHU308aH U YeMKO Ynpagasiem.

I C. Arvnuuyanep

Ilepen Bamu, noporoit uurarens, yueOHMK «Teopusi pelieHHs] M300peTaTesbCKUX 3a7ad
(TPU3)».

KHura noarorosneHa B coOoTBETCTBUU ¢ l'oCyaapcTBEeHHBIM 00pa3oBaTebHBIM CTaHIApTOM
BBICIIIErO MPodecCHOHATBHOTO 00pa3oBaHus 1o creiaibHocT 222000 MHHOBaTHKA: TIO yueOHOM
IVCLUMILIMHE «AJITOPUTMBI PELLIEHNs] HECTAaHJAPTHBIX 3a/1a4».

JlaHHBII y4yeOHMK CTaBUT 3a7ady JaTh 3HAHWs U YMEHMS B ITOCTAaHOBKE U pPEIleHUH HEeCTaH-
JAPTHBIX 3a7a4, IPOrHO3UPOBaHUM pa3BUTUA TexHUUYecKuX cucteM (TC) u pasBuTHM TBOPYECKOTO
MBILIEHHUS.

Knura copepxur BBeicHUE, 8 I71aB, 3aKJIIOUEHNE U TPUIIOKEHHUS.

Beenenne. OnuchBacT npenHa3sHAYEHWE U CTPYKTYPY KHMIM, a TaKke PEKOMEHJALMH
110 3(p(PEKTUBHOMY €€ MCIIOJIb30BaHMIO.

I'naBa 1 nmocesieHa TpaAULMOHHON TEXHOJIOTMM peleHus 3aaad. IIpexae Bcero, mokasbl-
BAeTCsl MECTO M300peTaTesbCcTBa B MHKEHEPHOM JesATeNbHOCTU. PaccmarpuBaloTcsi JOCTOMHCTBA
Y HEIOCTAaTKH 3TOi TEXHOJIOTHH, a TaKXkKe MPHCYIIUe e MeTo Mpod U OMIMOOK, TICHXOJIOrHYecKast
MHEepLUsl M OTCYTCTBUE M300peTaTebekoro noaxona. ITokazaHbl BUIBI ICUXOJIOTMYECKON UHEPLIUU
U CIIOCOOBI ee MPeofoeH s, HeOOXOUMOCTh M300peTaTenbckoro MpiuieHus (TPY3noro mbiie-
HUSA).

I'naBa 2 omnuceiBaet obume npenacrasieHuss o TPU3. D1o 0630p TPU3 ¢ BHICOTH NTUYBETO
noseta. B s1oil mase usnaraorcs nocrynatel TPU3, ypoBHU n300peTeHmid, CTPyKTypa M (DyHKLIUH
TPN3, cocrapmsiione N300peTaTeIbCKOrO MBIIUICHUS U CIIOCOOB! MX Pa3BUTHSI, JITOPUTM ITpUMe-
HeHus: uHcrpyMeHToB TPU3 n passutue TPU3 B mupe.

I'naBa 3 nocesieHa cucTeMHOMY NOXoAy. B Hell JaloTcsi OCHOBHBIE MOHATHS CUCTEMHOIO
T0/IX0/1, OIPE/IEJIEHNE CUCTEMBI, TEXHUYECKOM CUCTEMBI, UepapXuH, (PyHKIMU U HOTpeOHOCTH. Onu-
CaHbl OCHOBHBIE IPUHIIMIIBI CUCTEMHOIO IOAXOHA, €r0 MHCTPYMEHTHI, (DYHKIIMOHAJIBHBIN MOAXOL,
KOMILJIEKCHO-CTPYKTYPHBII TOJXOJI, MOC/IEI0BATEIbHOCTh Pa3padOTKU HOBBIX cucteM. [IpuBoasTcs
NpUMEpBl pa3padOTKH HOBBIX cUCTeM. Pa3Oupaercst oquH M3 MPOCTEHIIMX MHCTPYMEHTOB CHUCTEM-
HOT'O I0JX0/1a — CUCTEMHBIN OIEPATOoP.

B riiaBe 4 nsnaratorcs cuctemsl 3akoHOB I'. C. AnbTinyiiepa u aBTopa KHUTH. JleTanbHo pac-
CMaTpUBaeTCA KaXIbl U3 3aKOHOB, 3aKOHOMEPHOCTEN U JIMHUM pa3BUTHA cucteM. OnmcaHa MeTo-
AvKa nporHosupoBanus passutus TC, paspaOoTaHHas aBTOPOM KHHTHY, TIPUBOIUTCS TPUMEpP TPO-
rHo3a pa3BuTuA KOHKpeTHoN TC.

I'maBa S nocesnieHa CTpyKTYpPHOMY aHaJIM3Y M CUHTE3Yy cucTeM, Kotopeii . C. Anprinyniep
Ha3BaJl 6€NOIbHBbIM AHANUZOM.

I'maBa 6 onmchiBaeT aJrOpUTM pelleHust n3ooperarebekux 3agad (APMU3). Hdatotcs ompe-
JeJIeHUs BCEX BUJOB NPOTUBOPEYMH, UeaabHOro KoHeuHoro pesyisrara (MKP), ocHoBHas nuHuA
pettenus 3a1a4 no APU3. Ocoboe BHUMaHue yaensercs jJoruke APU3. Dto marepuansl, npepiie-
CTByIOIIME paccMoTpeHuIo npakTuueckoro APM3 u APM3-85B. JletanbHO paccMaTpuBaeTcs Mpak-
tueckuii APM3, pa3paGoTaHHBI aBTOPOM KHUTH.

I'maBa 7 nocesamena nagopmanmnonHomMy ¢ponny TPU3, B KOTOpeIN BXOAAT IPUEMBI pa3pelLie-
HUS IPOTUBOPEYMHA, pa3MyHble BUIBI 3((PeKTOB ((pusnueckre, XuMuyeckre, OM0IOrnyecKue 1 reo-
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METPUUYECKUE), CTAHAAPTHI Ha pellieHre N300peTaTeIbCKIX 3a7a4 M pecypchl. B riaBe 1etanbHO ormu-
CBIBAIOTCSI KaXIbIll U3 3TUX UHCTPYMEHTOB, 4 TAKKE METOIMKA UX UCIIOIb30BaHUS.

B ruiaBe 8 usnararorcs MeToapl pa3BUTHS IMUHOCTH U KOJJIEKTUBA. K HUM OTHOCATCS METO/IBI
Pa3BUTHS N300PETATEIHLCKOTO MBIIIIIEHHS, TeOpUsl pa3BUTUs TBopueckoi rmuHoctu (TPTJI) u teo-
pusi pa3BuTus TBopueckux KoyutekTrBoB (TPTK). laetcsi 0030p METOIOB pa3BUTHS TBOPYECKOTO
BooOpaxeHus (PTB) v mongpoOHO onuckIBaIOTCS oriepaTop pazmMep-BpeMs-croumocts (PBC) u meton
MOJeIMpoBaHus MajieHbkMHK desioBeukamu (MMY). Kparko uznaratorcs TPTJI u TPTK.

B 3akurouennn npuBoAsATCS pEKOMEHAAMH 10 3(P(PEKTUBHOMY MCIOJIb30BaHUIO MHCTPYMEH-
toB TPU3, 10 COBEpIICHCTBOBAHMIO 3HAHUI, YMEHUI U OTpabOTKe HaBBIKOB mpumMeHeHus: TPU3,
a TaKXe Pa3BUTHIO M300pETaTeNIbCKOTO MBIITUICHUSI.

IIpunoxenue 1 conepxut Tekct npakruueckoro APU3.

IIpunoxkeHue 2 MocBsIeHoO pa3dopy 3aaad.

IIpunoxenue 3 1aet CCbUIKM Ha OCHOBHBIE cailThl TPU3.

Kuura sBnsiercs BBogHoU. OHa 3HAKOMUT YUTATENsl C OCHOBHBIMU IOHATUAMHU U UHCTPYMEH-
tavu TPU3. Uaopmaiiuu, conepxaiieiicss B KHATe, JOCTATOYHO IS TIOMydYeHHs] OOIIUX 3HAHWUI
o TPU3 u ee npakTU4YECKOro UCTIOIb30BAHUS.

Knura Hanucana B 1ocsenoBaresibHOCTH, B KOTOPOW peKkoMeHayeTcst ocBauBath TPU3.

Kaxpas rimaBa HauMHaeTcsl ¢ ONMCAHUS €€ CTPYKTYpbl U NpeJHa3HaYeHUsl. DJIEMEHTbl 3TOU
CTPYKTYPbI paccMaTpUBalOTCs B maparpacdax u nogmnaparpadax.

TeopeTndyeckuii MaTeprall WJUTIOCTPUPYETCs OOJBIIIUM KOJIMYECTBOM MTPUMEPOB, 33/1a4 U Ipa-
¢puueckoro marepuana (okono 300 npumepoB u 3aaa4 1 okojio 400 wutoctpanuii). ONUcHBaIOTCS
6onee 300 NOHATHI, B KOHIIE KaXIOH IJIaBbl JA€TCSI MAaTEpUas ISl CAMOCTOSITEIbHON PaOOTHI.

Knura npegHasHavyeHa Ajisl CTYJEHTOB U aCIMPAHTOB MHKEHEPHBIX creuuayibHocTeil. OHa
TaK:Ke MOXKET ObITh TOJIE3Ha MTPENoaBaTesIsiIM YHUBEPCUTETOB, MHKEHEPaM, U300peTaTesisiM, y4eHbIM
1 JIIOJSIM, PEeIIaoIMM TBOPUYECKHUE 3a/1a4H.

Keanarw ycnexos, JTOPOI'Ol YUTATEJIb, B 0CBOEHHH CTOJIb HEOOXOAMMOIT 1 yBJIe-
KaTeJbHON HayKH, Ha3biBaemoit TPU3.

B 3akimouenue 3toro maparpaga XOTeaoCh MPOUUTAPOBATh MBIC/Ib BEJIMKOTO AHIJIMIICKOTO
(unocoda, poroHauanbHUKa AHIIMIICKOTO MaTephainu3Ma, OCHOBOIOJIOKHUKA SMIMPU3MA, JIOp/A-
KaHiyiepa npu kopone AxoBe I, 6apona Bepymamckoro u Bukonta CeHT-OndaHckoro ®paHcuca
Bskona (Francis Bacon)

[22 auBaps 1561 — 9 anpens 1626].

Yumail ne 3amem, umoodvl nPOMUBOPEUUMb U ONPOBEPZANb, He 3amem,
UMoovl NPUHUMAMb HA 8ePY; U He 3amem, Umoovl Hallmu npeomem 015 deceovl;
HO uMoo0bl MBICJIUTH U PaCCy:K/aTh.

Dpsucuc bakon

10
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Inasa 1. TPAJIMIIMOHHAS
TEXHOJIOTH S PEIIEHUS 3AJIAY

Ipunuyun Komnemenmnocmu no Ilumepy: umoovl u3bdezamo
owu00K, HA00 HAOUPAMBCS ONbIMA; YMOOLL HAOUPAMbCSL OnbIMA, HAOO
deaamsv owuoKuU.

Copep:xanne riasbi 1:

1.1. BBeaenne

1.2. MeToa npo6 u omuodok

1.3. Ilcuxonornyeckasi NHe pumsi

1.4. OTcyTCTBHE CHCTEMHOTO MbIIILJIEHHS

11
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1.1. BBegenue

[MorpebGHOCTH B M300peTaTeNibcTBE OblIa y UesloBeYeCTBa BCera.

Hcroku n3o0peratenbcTBa yXOOAT CBOMMM KOPHSIMU B TIIYOOKYIO JpeBHOCTh. it mOOBIUM
MWLM ¥ 3aIIUATHl HAIK JaJIeKue TPeIKy MePBOHAYAIBHO TOJIb30BATUCh OOBEKTaMH, «U3rOTOBJICH-
HBIMU» TIPUPOJON: KaMHH, NAJKU U T. . [103TOMY nepBble «M300peTeHus» ObLIIM OPUEHTHPOBAHbI
Ha TIPUMEHEHNE U3BECTHBIX B IIPUPOJIE «YCTPOKMCTB», BEMIECTB 1 crioco0oB. ITporiecc n3oodperareib-
CTBA B T€ JaJIeKKe BpeMeHa 3aKJII0vasIcsl B HAOMOIeHNH U yaade (CJIy4aifHOCTH) Halero npenka. Kro-
TO 00paTHJ BHUMaHKE, YTO OCTPHIM KaMHEM WJIM POroM MOXKHO 0OpadaThiBaTh 3eMJII0 WM HIKYPY
’KUBOTHBIX, MOKHO MCIIOIb30BATh OTOHb TIOCJIE JIECHBIX MOKApPOB U T. [I.

Tak, CyIoXO[ICTBO, CKOpee BCEero, Haualoch C MOMEHTA, KOT/a YeJIOBEK 3aMEeTUJI, YTO OpeBHO,
HaxoJsIieecs B BOAE, MOKET MOAJEPKUBATh €ro Ha TUIaBy, a CyJOCTPOeHUe OepeT Havaso ¢ u300pe-
TEHUs NepBoro mioTa. Eie B APEeBHOCTH YeNIOBEK MCIIONb30BAl BOAHBIE YT PEK M MOPCKOE IMpo-
CTPaHCTBO /11 iepeBkeHnst. OCOOEHHO MHTEHCMBHO MOPCKOE JIeJIO Pa3BUBAJIOCH B PaOOBIIaIeIIb-
YEeCKOM OOIIECTBE.

N300peTenre koneca B KOpHE M3MEHIIIO CIIOCOObI TIEPEeBIKEHHS 110 CYIIIE.

N300peTennst xapakTepHbl A1 MHOTUX OOJIacTell AEATebHOCTU: CTPOUTENLCTBO, apXUTEK-
Typa, JIUTepaTypa, UCKYCCTBO, CEILCKOE XO3SIHCTBO, CIOPT  T. 1. B KaX0M U3 3THX BUI0B UIMEIOTCS
CBOM HOBOBBe/ieHUs. Tak UCTOpHsI HOBOBBEIEHU! B N300pa3UTEIbHOM MCKYCCTBE CBsSI3aHA C U300pe-
TEHHEM MEePCIIeKTHBbI, HOBBIX BUJIOB KPACOK, HOBBIX HAIIPABJICHUN U T. [I.

BesyciioBHO, 0cOOYI0 poJib M300pETaTeIbCTBO UTPAET B UHKEHEPHOH eI TeIbHOCTH.

Nuxenep nmpoucxogut ot (ppaHIly3cKOro «ingénieur» v JATUHCKOTO CJIOBA «iNgeniun» — u3oo-
PEMmamenbHOCb, a TAKKE 8POAHCOEHHAs CNOCOOHOCMb , 0apOBaHUe, YM.

N3o0peTatenbckue criocOOHOCTH HEOOXOIMMBI UHKEHEPY He TOJIBKO P pa3paboTKe MpUHIIU-
MUAJIbHO HOBBIX PEIlIeHUi, KOTOpbIe, KaK MPaBuIIo, 0(pOPMIISIOTCS B BUJIE TIATEHTOB, HO M HA STamax
MPOEKTUPOBAHUSI, CO3/IAaHUS OITBITHBIX 0OPA3IIOB, Pa3padOTKU CEPUIHBIX M MACCOBBIX M3/EIIHIA, IKC-
TUTyaTalvy ¥ yTWIM3auu odopynoBanusi. Ha Bcex sTanax BO3HMKAIOT 33/1a4d, KOTOPBIE [UIsl pellie-
HUS TpeOyIoT U300peTaTesbCTBA.

B cBsI3u ¢ 9TMM aKTyaJIbHBIM CTAHOBUTCSI 3HAHWE METOOB M300peTaTeNbCcTBA U YMEHHUE HX
UCTIOJIb30BAHUS B PA3JIMYHBIX CUTYAIIUSIX.
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B. IMerpoB. «OcHorbl TPU3. Teopus perieHust n300peTatebCKuX 3a1a4. M3nanue 2-e, UCIpaBJICHHOE W JIOMOITHEHHOE»

1.2. MeToj «1Ipo0 U OIIHOOK»

BeisicHuM, 3aueM HyXKHa «TEXHOJIOTHUS PEelIeHHUs 3a1a4u» ?

Brl MOskeTe cripaBeJIMBO CKa3aTh, YTO BCE MbI KAXKIBIH JIeHb, pelast 3aJaun Oe3 BCSIKOM TexX-
HOJIOTHH, CIIPABJISIEMCSI C HUMH. 3a4eM HaM KaKasi-TO «TEXHOJIOTHUs PeIIeHHs 3a1au» ?

JleicTBUTEIbHO, KOT/Ia CHEHUAIMCT peliaeT U3BECTHBI eMy THIT 3aJa4u U3 00JIacTy ero 3Ha-
HUH, TO OH 3TO AejIaeT ObICTPO U Ha MPO(eCCHOHAILHOM YPOBHE. DTOT PYTHHHBIN MPOLIECC TIOKa3aH
Ha puc. 1.1.

PyTuHHBIN npouecc

3afaya = = = = = = =» PelleHune

Puc. 1.1. IIponecc perieHnss M3BECTHOrO TUIA 3a1a41

Jpyroe neno, ecny mepez CenyaaIicToM CTOMT 33/1a4a HOBOTO THUIA — HUYETO TIOAO00HOTO OH
HM pa3y B KM3HU He peras. OH MBITaeTCs ee pellaTh, HO «yIUPAETCs B CTEHKY», MOSBIIAETCS Herpe-
omonmmbIid 6apsep (puc. 1.2). Criennaanuct He MOKET MOMTYYHUTh PEIIeHHe TOTOMY, YTO eMy He XBa-
TAaeT 3HAHUM U OIIBITA.
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B. TlerpoB. «OcnoBsl TPU3. Teopus pemnienns n3o0peTaTeIbckux 3amad. M3ganue 2-e, nCrpaBieHHOE U JOTIOTHEHHOE»

MHHOBaUMOHHBIN NpoLecc

MNpobei n

3afnaua | oumMGm_ PeweHue

Pewartene

Puc. 1.2. IIponecc pelieHns HEM3BECTHOTO TUTIA 33Ja4n

JaBaiite pazdepemcs, Kak B 9TOM ClTydae OOBIYHO PeIaioT 3a1a49u?

Permenue mo0ObIx 3a1a4, a Tem OoJiee, TBOPUECKUX, N300pEeTaTeIbCKUX, B HAIIIEM TIPe/ICTaBIe-

HUM CBSA3aHO C TIepeOOpOM OOJIBIIIOro KOJIMYECTBa BapuaHToB (puc. 1.3).

1 .;;-{. 1-e pelweHue

2

CunbHoe
BU 3apgava pelieHue
BekTop
NCUXONOrn4ecKou
WHepuum 5

Puc. 1.3. Meton «1po0 U ommo0oK»
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B. TlerpoB. «OcnoBbl TPU3. Teopus perieHrst n300peTaTeIbCKuxX 3a1au. M3aanue 2-e, UCpaBieHHOE U JIOTIOJIHEHHOE»

[NonpoOoBanu pemars 3a/1a4y, ABUTasiCh B OAHOM HAIPABJICHUH, — HE BBIILIO, MTOMPOOOBAIIH
YyTb U3MEHHUTh HAIpaBJieHUEe, TOXKE HE BHIIUIO. BepHY/IMCh B UCXOAHYIO TOUKY U BBHIOpAIU Ipyroe
HaripasyieHre. CHOBa NOMBITAIUCH pelaTh 3aJa4y, 1 CHOBA MoTepreu Heyaady. M BOoT Ha Kakoi-To
npo0e MoMy4YnsIM repBoe perieHre. Kak mpaBuiio, 3To perieHre J0CTaTOYHO HU3KOro YpoBHs. OHO
yarie BCero JISKHUT Ha TIOBEPXHOCTH.

OOBIYHO UCTIONB3YIOT MIMEHHO 3TO pelieHre. Pexe mporiecc peieHus mpoaoKaeTcs, U CHOBa
COBEPINAIOTCS] OYEPEAHBIE TPOOBI M OUepeTHbIE OMMUOKH.

B Hayke Takoil mporecc pelieHMs 3ajad NepeOOpoM BapUAHTOB Ha3bIBAIOT MeETO[ «IPOoDd
U OIIHOO0K».

Ha pemenue 3a1a4 MeTo1oM «Ipo0 1 OMMOOK» YXOMUT CITUIIIKOM MHOTO BPEMEHH U MOJTyYeH-
HbIEe pe3yJIbTaThl He BCEr/a SIBJISIOTCS HAMITY YIIMHU.

VYcnoBHO Bee pelieHus 3aJad MOXKHO pas3lesuTb Ha 5 ypoBHeW. IlepBblil ypoBeHb — caMblii
HU3KUH, a IATBIA — CAMBIN BHICOKHIA.

Uem BbIllIe YPOBEHb peEIleHUs], TeM OoJibllie MPOoO HYXKHO crenarb. Tak ais pemeHus 1-
IO YPOBHsI HEOOXOAMMO coBepHIUTh He Oosnee 10 mpoO, a Ui MoMydeHus pelieHus: 5-r0 YpOBHS
He MeHee | MuumoHa npo0. [logpoOHO ypoBHM peltieHHid onvcaHsl B maparpade 2.2.

Kak npaBuio, ucrons3ys MeToi «Ipo0 M OMMOOK» MOMydYaloT peuleHusl-ro, pexe 2-ro
YPOBHSI.

[NonpoOyem pazodparbcst MoYeMy, MCIIONb3Ysl METOM «Ipo0 M OMIMOOK», MOTydaloT cradbie
peutenus. Pemas 3ajauu, CrielMaIuCT, MPEKIE BCETO, ONUPAETCA HA C80U 3HAHUSL U Onblm. ITO
XOpOIIIO, KOTJa OH pelliaeT U3BECTHBIE €My THIThI 331a4. [1py pereHny MprUHIMITAAIBHO HOBBIX 3324,
TAKOU OMBIT MOJCKA3bIBAET YK€ U3BECTHBIC ITyTH, KOTOPbIE B JAHHOM CIIy4yae He IIOMOTaloT, & TOPMO-
35T TIpoLiecC. DT pellieHus], Kak MPaBUIo, yxke ObUTH OpoOOBaHbl, MHAYE 3a/1aua Obuia Obl pelieHa.
Tako¥ OITBIT OKA3bIBAET «MEJBEKBIO YCIYTy». [TaMATh MOJICKAa3bIBACT YKe U3BECTHBIC PEIICHH S, HABSI-
3aHHBIC NCUXON02UMECKOL UHepyueli. DTO TIOHATHE TAKKE HA3bIBAIOT «HHEPIHA MBIILICHHS» WIN
«ICUXO0JIOTHYeCKHil 6apbep » [103TOMY BEKTOP NCUX0J0THYeCKOH HHEPINU BCer/ia HarpaBJieH
B CTOPOHY pelleHUI HU3KOTO YPOBHs (CTa0bIX pelIeHuii) — pelieHui 1-ro, pexe 2-ro ypoBHE.

Pemas 3agaun MeTogom «mpo0 U OMMOOK», Mbl TPATUM MHOTO BpEMEHH U JaJIeKO He BCeraa
TMOJTyYaeM JIydIliie pe3y/IbTaThl, a MOTyUeHHBIE PEelIeH s, KaK MPaBUIIO, SIBJISIOTCS JOPOTMMHU.
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B. TlerpoB. «OcnoBbl TPU3. Teopus perieHrst n300peTaTeIbCKuxX 3a1au. M3aanue 2-e, UCpaBieHHOE U JIOTIOJIHEHHOE»

1.3. IlcuxoJiornyeckasi MHePIUA

[Mpuctynas kK pemieHuio HOBOU 33aauy, Mbl HEBOJIBHO TIHITAEMCS IPUMEHUTD YKe W3BECTHbIC
HAaM peIleHUs], METOOUKHN WM MOHATHSA. DTa «yCIyKJIMBas» MaMsTh IMOJACKa3bIBaeT MyTH, paHee
WCIIOJIb3yeMble HaMU, TO €CTh 3aCTaBJISeT UITH TI0 «IIPOTOPEHHON JOpOKKe». BOT 3TO-TO siB/IcHME
Y TIOJTyYWJIO Ha3BaHWE MCUXOJOTHYecKass HHePIHsL.

Takum 00pa3oM, MCUXOJOrHYecKass NHEPIHsl — SBJICHUE MPU KOTOPOM HEMPOU3BOJIHHO
WCTIONb3YIOT U3BECTHBIC PEIICHUS], METOMBI, JEWCTBUS U T. JI., ONMPAIOIIAECS HA TIPEAbIYIIUNA OIIBIT.
ITO XOPOIIIO, KOTJa PEeIaloTCsl U3BECTHBIE, IS CTICIIMAJIMCTA, TUTIBI 33]]a4 — 3TO PYTHHHBIN IPOIIecC.
[Tpu 3TOM He HYKHO TPaTUTh BpeMs Ha TO, 4TO u3BecTHO. OIHAKO, €CIIM PEIIaoTCs 3a0a9l HOBBIX
THUIIOB, TO MICUXOJIOTHUYECKask MHEPIIUS ABJISAETCS TIOMEXOH.

JIns ycTpaHeHus TICUXOJIOTUIeCKON WHEePITMU UMEIOTCS CIIeIIUATbHbIE METOJIBL.

OnwuiemM HeKOTOpbIe U3 IPUYUH MOSIBJICHH S TICUXOJIOTUIEeCKOW UHEPITUU:

— ynorpeodjeHne cnenuaibHbIX TEPMHHOB;

— mapaMeTpHuyecKHe TMpeCTaBJEHNs, HANpPUMep, MPOCTPAHCTBEHHO-BPEeMEHHbIE
npeacTaBJeHuss 00 00beKTe;

— cHCTeMAa IEeHHOCTeMl;

— ynorpeodjieHne NPUBLIYHOTO NMPUHINIA JeiiCTBHS;

— ynorpeojeHue NpUBbIYHON (POPMBI;

— Tpaauiun (npodeccuonanvhvle, KOpnopamueHvle, HAUUOHAILHbIE, TEPPUTOPHUAIIL-
Hble, PeJJUrHO3HbIe U T. IL.).

1.3.1. YnorpeoJieHne cnenuaJbHbIX TEPMUHOB

OI[HEI N3 IIPUYUH IOABJICHUA [ICUXOJIOTMYECKON WHEPpLWU — ynOTpe6JICHI/I€ IMPUBBIYHLBIX TEP-
MHMHOB, ITPUBOAVMMBIX B YCJIOBUAX 3ada4M. MBI MBICTIIM MOHATUAMU, U TCPMHUHbI HC3AMETHO «TOJI-
KaoT» HAaC B HAITPABJICHUU YKE U3BECTHBIX pemeHI/Iﬁ.

IIpumep 1.1. JIegokou

PaccmatpuBasi, HanpuMep, 3aady ¢ NepeABMKEHUEM JIeJOKOIa BO JIbaX, Mbl ke HEBOJIBHO
MPEJICTABIISIEM OIPE/IeJIEHHYI0 «TEXHOJIOTUIO» TEPEe/IBIKEHUs BO JIblaxX. «/Iedokon» — 3HAUWT, JieJl
HCO6XO)II/IMO KOJIOTh. XOTs MOXET OBITh €T0 JIydi€ pe3arb, IMWJINTb, B3pbIBATh WKW ABHUI'aTbCA 1100
JIBJIOM, HAJO JIbJIOM MJIA CKBO3b Jiea?

Ilpeoodoaenue >1oro BUIA TICUXOJIOTMUECKON MHEPIIUM MOXKET OCYILIECTBIISAThCS nymem nepe-
x00a K 601ee 00WUM MmepMUHAM Uiy PYHKYUSIM, KOTOPBIEC BHITIONHSIOT 3TH O0BEKTHL. Takum oOpa-
30M, HYKHO OIPEJEUTh B KAKyI0 CUCTEMY BXOIWT JAHHBIA OOBEKT, ONPeaeUTh (DYHKIIUIO, KOTOPYIO
BBITIOJTHSIET JTAHHBIA OOBEKT. DTOrO yKe MOKET ObITh JOCTATOUHO, YTOOBI M30ABUTHCS OT TICUXOJIO-
TMYeCcKON MHepiuu. MoxeT ObITh, TIPUIETCS OMPE/Ie/IUTh HAJICUCTEMY, B KOTOPYIO BXOIUT JaHHAs
cHCTeMa 1 OTPeIeNUTh e (PYHKINI0. DTy OIEepaIyio MOKHO MPOIOIKUTh — BHIATH B HAJJHAZICUCTEMY
u T. 1. VI30aBieHre OT crieluaibHbIX TepMUHOB onchiBaeTcss B APU3 (1. 6.10.2).

IIpumep 1.1. JIegokoJ (mpogonxkeHue)

Pazbepem TepmuH .1edok0a. Ero ¢pyHkus koaomw ned. bonee oOmas pyHKIUA — JoMaTh
Jie1, pazpywams aed. MOXHO BBISIBUTH BCE CIIOCOOBI pa3pyIleHus Jibaa. Mbl yke YIIOMUHAIIN BbIIIIE:
pe3arh, NIJINTh, B3phIBaTh. MOKHO T0OABUTS ellie, HalpuMep, TUIABUTh, PACTBOPATH U T. 1.

Teneppb naBaiiTe BBISICHUM, 3a4eM HaM HY)KHO paspymiath jien? st Toro, yroObl Obuia BO3-
MOXHOCTb RPOX0OUMb CYOAM CKE03b Aed. 3HAUNTb HEOOXOIMMO ONPEACUTh APYTHe COCOOBI TIPO-
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B. TlerpoB. «OcnoBbl TPU3. Teopus perieHrst n300peTaTeIbCKuxX 3a1au. M3aanue 2-e, UCpaBieHHOE U JIOTIOJIHEHHOE»

X07la CKBO3b Jiell. Kak Mbl OTMeYasi paHbllie MOKHO JIBUTAThCS TIOJIO JIBIOM, TIO JIbIY, HAJIO JIbIOM
Wi ckBo3b Jien. CyaHy HeoOXOAMMO TIPOXOIUTH CKBO3b Jie/l, UYTOObl npeodo.emv onpedeseHHoe
npocmpancmeo. 3HaYuT, HY’KHO BBISIBUTh BCE BO3MOXHbBIE CIIOCOOBI MEPEMEICHHS ONPEICICHHOTO
rpy3a 13 OJHOrO MyHKTa B APYTOM.

Takum 00pa3oM, Mbl YBUJIETH MHOTO IPYTHX CIIOCOOOB MPEOI0JIEHHsI IIPOCTPAHCTBA, U TICUXO-
JIorMYecKasi MHepLUs TepMUHA He JIOBJICET HaJl HAMU.

IIpumep 1.2. Msacopyoka

PaccMoTpum npyroii TepMuH MsicopyOka. 3HAUMT, MSICO HYXKHO TOJIBKO PYOHTb, a TIOYEMY ero
HE pBaTh WIM HE PasfieNisiTh KAKUMH-TO APYIUMHU criocodamu. Takum oOpa3oM, MOKHO TOBOPHTh
O «MSICOPBAJIKE», «MSCOB3PBIBAJIKE», & B OOIIEM Cllydae «Mscopaszielisuike». M3BecTHO, uTo ecnu
HE HapyliaTh CTPYKTYPbI BOJIOKOH Msica, TO MUIIA MOJyvaeTcst Oojiee BKYCHas M TOJIe3Hasl.

1.3.2. IlapameTpuyecKue npeacTaBjieHnsl

Ilcuxonornueckas HHEPLUSA ITOABJIACTCA C ynOTpe6JICHI/I€M IMPUBBIYHLIX IJIA IIaHHOIjI CUCTEMBI
HapamMeTpoB.

IIpumep 1.3. CBepx3BYKOBO# caMoJIeT

B MoMmeHT nepexozia caMmoJIeToM 3BYKOBOTO Oapbepa (CKOPOCTh caMosieTa MPEBBIIIAeT CKOPOCTh
3ByKa) Ha MepeiHel KpOMKe 0OpasyeTcsl ylapHasi BOJIHA.

Ha ¢ponTe ynapHoii BOTHBI CKAaYKOOOPA3HO MPOUCXOIAT KapIUHATIbHbIE N3MEHEHHs CBOMCTB
MOTOKA — IaBJICHUE U TEMIIepaTypa ra3a CKaukoM BOo3pacTaioT. Bee 3T u3mMeHeHus Tem Oosblile, YeM
BBIILIE CKOPOCTb CBEPX3BYKOBOIO MOTOKA. [Ipy runep3BykoBbIX CKOpOCTAX (uncino Maxa = 5 u Belle)
TeMIlepaTypa ra3a JOCTUraeT HeCKOJIbKHUX ThICSY rpaaycoB. Tak, Harpumep, marti «Koxymous» pas-
pyumics 1 ¢gpeBpans 2003 rona u3-3a HOBpEKASHNS TEPMO3AUTHON 000IOUYKH, BOHHUKIIIETO B XO/IE
oJieTa).

IIpumep 1.4. ®a3oBble N3MeHEHUST
W3mensist Temniepatypy M JaBjieHHe, BOJIa MOKET ITPEBPATUTHLCS B Map WM JIe/.

[NonoGHble M3MEHEHUsI MOTYT IPOBOJUTHCS C TOOBIMU ITApAMETPAMU CUCTEMBI, TIPU 3TOM JKeJla-
TEJIbHO BBIOMpaTh HanOosiee CyIIEeCTBEHHBIE.

JI71s1 TpeoAoeH s STOro BUAA TMICHMXOJOTMYECKON MHEPLMH TTapaMeTphl TOBHIIIAIOT OT 3aJaH-
HBIX JJ0 OECKOHEUYHOCTH ¥ YMEHBINAIOT 10 HYJISI, @ B HEKOTOPBIX CIIy4asix — 10 MUHYC OECKOHEYHOCTH.

C u3MeHeHreM yCIIOBUI IO MAaKCMMyMa WJIM MUHUMYMa 3a4acTyIo TIPOUCXOISAT CKauKkooOpas-
Hble U3MeHeHus cBoUcTB. [TogpodHee 06 3ToM Oyaer onucaHo B 11. 8.1.3.

[cuxomornueckass WHEpLUsl TOSIBISETCS C  YHNOTpeOJIeHWeM NPUBBIYHBIX MPOCTPaH-
CTBEHHO-BPEMEHHbIX MPe/ICTABJEeHUI, KOTOPbIE CBSA3BIBAIOTCS C TEM WJIM UHBIM OOBEKTOM HITH
nporieccoM. Pa3zmepsl 00beKTa ¥ IPOAOIKUTEBHOCTD €r0 ISHCTBUS JIMOO NPSMO YKa3aHbl B YCJIO-
BUSIX 3124, JIMOO TIOJIPa3yMeBaIOTCsI cCaMU COOOM.

OpHuM M3 COCOOOB MPEO0JEHHsI 3TOr0 BUA ICUXOJOTHYECKOW WHEPIIUH, CBA3aHHON
C TIPOCTPAHCTBEHHO-BPEMEHHBIMU U CTOMMOCTHBIMU TPEACTAaBICHUSIMU, — UCTIOJIb30BAaHUE OIepa-
Topa PBC (pa3mep-BpeMs-cTOMMOCTD), KOTOPBII paccMaTpuBaercs Hke (1. 8.1.3).

B ofrem ciiyyae 3TOT BUJI IICHMXOJIOTMYECKON MHEPLMH CBSI3aH C MPUBBIYHBIMUA 3HAYEHUSMU
napaMeTpoB cHcTeMbl. 151 TPeofosIeH s STOro BU/A MCUXOIOTMYEeCKON MHEPIMU UCTIONB3YIOT Mapa-
MeTpHYeCKHIl 0NepaTop — MaKCMMaJIbHOE YBEJIMUYEHNE U YMEHbIIIEHHE MapaMeTpa U MOMCK HOBBIX
pewuenuii. [Ipumeps! npuBenensl B 1. 8.1.3.
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B. TlerpoB. «OcnoBbl TPU3. Teopus perieHrst n300peTaTeIbCKuxX 3a1au. M3aanue 2-e, UCpaBieHHOE U JIOTIOJIHEHHOE»

1.3.3. Tpaguus

Bonblioe BiIMsiHUE Ha CTHIb Halllel KW3HHW, Ha MOJY, Ha CIOCOOBI MPHUTOTOBJICHUS IHIIH,
Ha BHJ M COAEpKaHME OKPYXKAIOIIMX HAC MPEIMETOB, Ha CTWJIb PadOThl U MBIILICHUS] OKa3bIBaeT
Tpagunms (npodeccuoHaibHas1, KOpIOpaTuBHAs, HALIMOHAJIbHASI, TEPPUTOPHAIIbHASL, PETUTUO3HAS
UT. 1O.).

[Nokaxem HEKOTOpble OCOOCHHOCTY HAIIMOHAILHOU TPaIUIIHH.

IIpumep 1.5. /IBurareib aBTOMOOUISI

Ha oyiHO#i U3 BBICTABOK JIEMOHCTPUPOBAIUCH JBUTATEIIM JIJIsi aBTOMOOWJICH, TPOU3BEICHHBIC
KOMITAHUSIMU M3 PA3JIMYHBIX CTPaH.

®Dpanyy3el CAENA JIBUTATeNb C KPACUBBIM BHEITHUM BHOM, Ha KOTOPBIN ObLIO OYeHb MPH-
SITHO CMOTpeTh. UTOOBI pa3o0paTh STOT JBHUraTesb, HY’)KHO ObLIO MCHOIb30BaTh, CeMb PA3JIHMYHBIX
HHCTPYMEHTOB.

Kopriyc nemeukxoeo npuratenst ObLT THIATEBHO 00pabOTaH Aaxke C BHYTPEHHEW CTOPOHBI, Tjie
He TpeOdoBaach 00padoTKa. UToOBI ero pazoOparh, HyKHO OBLIO HCIIONIB30BaTh Mpu HHCTPYMEHTA.

AMepukaHCKU IBUraTeNb ObUT BHEIIIHE HE KPACKHB, BHYTPEHHUE CTOPOHBI KOpITyca ObUTH 00pa-
OOTaHBI TOJBKO B HEOOXOAMMBIX MecTax. [Iist ero pa3doopku TpeOOBaJICS TOIBKO 00UH HHCTPYMEHT.

IIpumep 1.6. IIBeThI B Aibniax

B lBeiinapckux Ajbriax MyTHUKA MPU3BIBAIOT HE PBATh LIBETHI.

[Tpu3bIBBI 9TH c/leaHbI ¢ YYETOM HALIMOHAIBHOM IICUXOJIOTHH.

Hapanuce, caenannas no-gparuyscku, rnacut: «Hacaasxcoatimeco ugemamu, Ho He oopuleatime
ux!».

Ha anzautickom si3bike OHA 3BYUUT KaK BeXKJIMBasi MpockOa: «Ilodxcanyiicma, He pgume ygemol!».

Hemeyxoe 3anpelieHue KaTeropudHo — «Ljgemul He peamu!».

ITOT BUJ NCUXOJIOTUYECKON MHEPIIMU MOXHO HpPeodoaems, eClIi PacCMOTPETh, KaK MOKHO
DoNbULEe KONUMECNBO «PeUteHUli» , TIPEIUIATAeMbIX IPYTHMU CREUUANbHOCISIMU, KOMIAHUSIMU, CIPA-
HaMU, HAYUOHATIBHOCTSIMU ¥ PEJIMTUSAMU U T. 1. [Ipr 3TOM HEOOXOOUMO UCNONb308aNMb Camble AYyU-
wue peuteHust.

1.3.4. CucreMa nieHHOCTEN

[lenHOCTHBIE MpeACTaBIeHUS O BelllaX W MOHATUSAX (CHCTeMa IEeHHOCTeH) HaKJIaJIblBaioT
Ha HUX CBOE€ MUPOBO33PEHHUE, KOTOPOE MEIIAET UX YBUIETh B APYTOM CBETE.

IIpumep 1.7. Bona

B crpanax, rjie MHOTO pek U 03ep, BOjIa CUMTAETCs] JAPOBBIM PECYPCOM, a B IYCTBIHM KaKIbIi
IJIOTOK BOJBI IGHUTCSI OYEHb JJOPOTO.

IIpeooJienne 3T0Oro Buja NCUXOIOTMYECKON MHEPLIMU TPeOYyeT U3MeHums npedcmaeg.nenue
00 umerouelicsi yennocmu. IlpeacraBuTh HanOosEe IIEHHBII OOBEKT PACCMOTPEHUSI HELIEHHBIM WU

HA000POT, HELIEHHBIN — IIEHHBIM U TIPE/ICTABUTH JIsl ceOsl CJICACTBUS STOTO MOAXO/A.

1.3.5. IlpuHnun geiicTBUs
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B. Terpos. «OcuoBbl TPU3. Teopus pereHuns n300peTaTenbcKuxX 3a1ad. V3manue 2-e, NCIpaBIeHHOE U IOMOTHEHHOE»

[Noxanyii, ¢ 0cOOBIM YHMOPCTBOM TICUXOJIOTUYECKAsh WHEPIHUs MPOSIBISAETCS B COXPAHEHUU
MIPEXKHEro MPUHIIUIIA ISHCTBUS B HOBBIX M300peTeHUsIX. MHOro TakKuX MPUMEPOB XPAaHUT UCTOPHUS
TEXHUKU. BCIIOMHMM HEKOTOPBIE U3 HUX.

IIpumep 1.8. IlepBoe napoBoe cyaHo

[epBoe mapoBoe cyaHo, moctpoeHHoe B KoHIle X VIII Beka aMepuKaHCKUM H300peTaresieM
Ixxkorom Purtdyem (John Fitch), nmpuBomwiocs B nBMkeHHe... BecaaMu. ['peOipl ObUTH 3aMEHEHBI
MApOBBIM JIBUTATeJIeM, B OCTAJILHOM CTapblid IPUHLIUI JEUCTBUSI KOpaliist He u3MeHwusIcs (puc. 1.4).
A TyIaBHOe, UTO IBUXKHTEIh (Beciia) ObUIA OCTAaBJICHBI OT CTAPOTO CY/IHA.

{77 4.
Steame Hoot vivended b Jolu fttck .

|

77 &

) R\

mm 1|

o —

‘ -

Puc. 1.4. IlepBsiil napoxon
[epeorit mapoxon w3ooperenlxxonom Putdem B nekadbpe 1786 r'!.

Ipumep 1.9. llararomuii naposo3

[MapoBo3, nzoo6perennsii Yusbsmom bpynom (William Brunton), ucronb30Bast pUHITHIT JEHi-
CTBUA Jomaau. B kauecTBe IBMAKMTENS UCTIONB30BAIMCh HE Kojieca, a Horu (puc. 1.5). C noMompo
UX MapoBo3 oTTaskuBaics. bpyH nomyuwnn nareHt 3 700, BoyiaHHblid 22 mas 1813 1.

! PucyHok c caiita http://www.uh.edu/engines/epil4.htm
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B. Ilerpo. «OcHoBbl TPU3. Teopust perieHus n300peTaTebckux 3aaad. Vznanue 2-e, MCnpaBieHHOe U TOTIOJTHEHHOE»

Puc. 1.5. lllaraommuii napoBo3?

IIpeooJieHne 3TOro BUIA NCUXOIOTMIECKONM MHEPLHU TPeOyeT (PYHKUUOHANbHO20 NOOX00a.
[TpuHIMN OeWCTBUS IOOOMPAETCS, TaK, YTOOBI MAKCUMAIIBHO 3(PEKTUBHO BBHITIOJIHUTH (DYHKITHIO.

1.3.6. ®opma

COXpaHeHI/IC CTﬁpOfI (l)OpMLI B HOBBIX I/1306pCTCHI/IHX — OJUH U3 HauoOoJjee PparnpoCTpaHCHHbBIX
BHJIOB MICUXOJIOTUYECKOM HWHEPLIU.
PaCCMOTpI/IM MpUMEP U3 UCTOPUSA TEXHUKU.

IMpumep 1.10. IlepBrbIii aBTOMOOWIB

IepBblii aBBTOMOOMITb TOBTOPSLT (hOPMY MPUBBIYHOM KOJIsIcKU. [TapoBoii [BUraTesib 3Toro aBTo-
MOOWJISI ObUT PACIIONIOKEH BIIEpEId B CHEIUAIbHOM KOXKYyXE, BBIIIOJHEHHOM B (popMe... Kpyna
somaay. IHTepecHo, YTo U yIpaBJIeHUE 3TON MAIIMHON OCTaJIOCh TPAAUIIMOHHBIM. [T0BOpOTHI OCY-
IIECTBJISUIUCH C TIOMOIIBIO IPUBBIUHBIX . .. BOjkoKed. [TocMoTpuTe Ha KapuKaTypy TOro BpeMeHH (puc.
1.6).

2 PucyHok c caitra http://etc.usf.edu/clipart/12700/12707/steamboat_12707.htm
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B. Terpos. «OcuoBbl TPU3. Teopus pereHuns n300peTaTenbcKuxX 3a1ad. V3manue 2-e, NCIpaBIeHHOE U IOMOTHEHHOE»

Puc. 1.6. IlepBbiii aBTOMOOMIB?

IIpeoxoJieHne 3TOro BIA NCUXOIOTMIECKON MHEPLIU TPeOyeT (PYHKUUOHANbHO20 noOX00a.
dopma nopdUpaeTcs Tak, YTOObl MAKCUMATBHO 3(P(EKTUBHO BHITIOIHUTD (BYHKYUIO N NPUHUUN Oeli-
cmeus.

Onnaxo, nHorza crapas (popma MOKeT OBITh CIIE/ICTBHEM IICUXOIOTMIECKON MHEPLIMH TTOTpedu-
TeJel, OTAAIOMMX PeqIIOYTeHNe TPUBBIYHOMY, TPAJULIMOHHOMY TpeCTaBlIeHo 00 n3nennn. Bee
OoJIbIliee pacpoCTpaHeH e Oy YaloT U3/IeITHs B CTHIIE «peTpo». Kpome Toro, crapbie (hopmbl yacTo
MIOBTOPSIIOTCS B MOJIE.

Hcnonb3oBaHne METOIOB Pa3BUTHSI TBOPYECKOTO BOOOPAKEHHS MO3BOJISAET YIIPABIATh ICUXO-
JIOTYECKON MHEpLHEH.

1.4. OTcyTCTBHE CHCTEMHOTO MbIIIJIEHHS

[ToMrMO NICKMXOIOrMYECKOM MHEPLIUY TPATUIIMOHHOMY MBIIIUIEHUIO CBOMCTBEHHO OTCYTCTBHE
CHCTEMHOI0 MbIILJIeHHsI (CHCTEMHOI'O MOIX04a).
[Ipesx e Bcero, BCIIOMHUM IPUTYY.

IIpumep 1.11. IIputua o caenmax

K cnenbiM nogsenu 1o oyepen CIOHA ¥ TPOCUIIM OIKCATh, YTO 3TO Takoe (puc. 1.7).

OnuH 13 HEX TIOTPOTajl HOTY M CKa3aJl, YTO 3TO YTO-TO KPYIJIOE U TOJICTOE, TIOXOXee Ha CTOJO.
Jpyro#i morporan Xo00T ¥ CKa3aJl, 4ToO 3TO YTO-TO TMOKOE, TIOXOXee Ha 3ME.

TpeTuii moTporay XBOCT M CKa3all, 4To ITO YTO-TO TOHKOE, [TOXOXKee Ha BEPEBKY.

UYeTBepThIit MOTpOral 00K U CKa3ajl, YTo ITO MOXOXKE Ha CTEHY.

3 Pucynok u3 kauru: Ené P. Ca6o. PeBosronust mammH. Vicropust npoMbIuIeHHOTo niepeBoporta. V3-o. «Kopeuna». — Byna-

nemr. 1979, C. 97.
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B. TlerpoB. «OcnoBsl TPU3. Teopus pemnienns n3o0peTaTeIbckux 3amad. M3ganue 2-e, nCrpaBieHHOE U JOTIOTHEHHOE»

Puc. 1.7. Cnenusr*

IIpumep 1.12. Mungac

Hape MuHgac ¢ noyeTom npuHsAI B cBOeM JBopue yuutens [nonuca CuiieHa, OTCTaBILIETO
ot Jlnonuca. B Harpany Jlnonuc npepioxun Munaacy BelOpath ceOe JIio0oi aap.

MuHac BOCKJIMKHYIIL:

— O, Benukuit 6or J[IyoHwuc, caenail Tak, 4TOObl BCE, K YeMy MPHUKOCHYCh, MPEBPAIaioch
B YMCTOE, ONecTsInee 30J10TO!

MuHzaac He mogymal, YTo NHIA U ero OJM3KUe Toxe OyayT MpeBpalarhcs B 30J10TO.

[ToHsiTHE CUCTEMHOTO MBIIIUIEHUS Mbl PACCMOTPUM HUXke (T71aBa 3).

BriBoabl

Hcnonb3oBaHue TpaguilMOHHOTO METO/Ia TPOO 1 OIMIMOOK MPUBOAUT K:

— HEOMpaBAaHHO OOJIBIIINM 3aTpaTaM BpeMEHH 1 CPEJICTB Ha MPOEKTUPOBAHKE U TPOU3BOCTRO;

— HEBBICOKOU BEpPOATHOCTH TOTy4eHHs UJiel TpeOyeMOro YpoBHs B BhIJIEJICHHBIE CPOKH.

OueBuHO, YTO HeoOXOooMMa apyras Oojiee MPOrpecCUBHAS TEXHOJOTUS TOMYYCHUs UJICH.
Takast TexHosnorus cozaana pycckuM ydueHbiM . C. AnbTinysuiepoM. OH Ha3Basl ee Teopusi pelieHust
n3zobOperarenbekux 3aaad (TPU3).

4 PucyHok c caiita http://www.perunica.ru/raznoe/5649-pritcha-pro-slona-i-slepcov-dlya-teh-kto-lyubit-v-spore-iskat-istinu.html
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B. TlerpoB. «OcnoBbl TPU3. Teopus perieHrst n300peTaTeIbCKuxX 3a1au. M3aanue 2-e, UCpaBieHHOE U JIOTIOJIHEHHOE»

1.5. CamocrosTeabHast padora

1.5.1. KonTpoJabHbIe BONIPOCHI

1. Kakoe MecTo 3aHMMaeT N300peTaTe/IbCTBO B MHKEHEPHOU JIeATSTHHOCTH ?

2. Yro Takoe meTof «1pod U ommO0K»? Ero 10CTOMHCTBA M HEIOCTATKU?

3. Yro Takoe ncuxosornyeckas uHepLus ? Pacckaxure o mpupoje NCUXoJorndeckoil MIHEpLIMU.
Kakue BuIbI ICMXOJI0rM4Ye€CKO MHEPLIMU Bbl MOXKETE IIPUBECTU?

1.5.2. Tems! nokaan0B U pedpepaToB

1. Posb meTona «mpo0 1 omOOK» B U300peTaTesbCTBe.
2. Buibl ICUXOJIOrMYECKON MHEPITUH 1 CTTIOCOOBI TIPEOIOJICHHS ee.

1.5.3. BeinmoJiHuTE 3aMaHUsA

1. TlpuBenute npuMepbl Ha pa3Hble BUIBI NICUXOJOTMYECKOi MHepuuu. [lokaxure BO3MOX-
HOCTb ITPEOJIOIEHUS KXk /0r0 U3 BUJOB IICUXOJOTMYECKON NHEPLH.
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B. TlerpoB. «OcnoBbl TPU3. Teopus perieHrst n300peTaTeIbCKuxX 3a1au. M3aanue 2-e, UCpaBieHHOE U JIOTIOJIHEHHOE»

I'nasa 2. OB30P TPU3

..TPU3 moorcHo cuumamv 0000uWeHUEM CUALHBLIX CHIOPOH
MEopUecK020 ONbLINMA MHOZUX NOKOAEHULL u300pemameneil: omouparomest
U UCCAEOYIOMCS CUNbHbIE PeUleHUs], KPUMUUECKU U3YUalOmcs peulenus
caadvle u owUOOUHbIE.

TI'enpux Anvmuynnep’

Copnep:xanue riaaBbl 2:

2.1. Yro Takoe TPU3?

2.2. YpoBHU n300peTeHust

2.3. dynxunuun TPU3

2.4. Ctpykrypa TPU3

2.5. U300peTaTeibCKo€e MbIIILJIEHHE

2.6. Ucnoab3oBanne nacrpymentos TPU3
2.7. TPN3 B mupe

5 Anprmrysiep I'. C. Teopusi pemenusi m3oéperareiabcknx 3amad. Crpaska «TPU3-88». http://www.altshuller.ru/
engineering16.asp.
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B. Terpos. «OcuoBbl TPU3. Teopus pereHuns n300peTaTenbcKuxX 3a1ad. V3manue 2-e, NCIpaBIeHHOE U IOMOTHEHHOE»

2.1. Yto Takoe TPN3?

Teopusi pemenuss nzoodperareiabcknx 3aga4 (TPU3) — TexHomorns MHHOBAIWH, TIpU
KOTOPO# MPOIIeCcC TBOPYECTBA YIIPABJISAEM, & HE XaOTUYEH.

OTa TEXHOJIOIHs MO3BOJISAET pellaTh TBOPYECKUE 33/1aui, WCIIOJb3Ys CHEeLMaIbHbIE 3aKOHHBI,
METObI, IIpaBUjia U UHCTPYMECHTHI.

[Mpumenenne TPU3 pazBuBaeT TBOpueckoe (M300peTaTebCKOe) MBIIIUICHHE, KauyecTBa TBOP-
YEeCKOU JIMYHOCTH, JA€T BO3MOXHOCTb CMOTPETH Ha BEIIH U ABJICHU S I10-HOBOMY, HAXOOWUTH HCTPUBU-
AJIBHBIC, IPUHIUIIAAJIBHO HOBBIC PEHICHW A BBICOKOI'O YPOBHSA, YTO ITOBBIIIACT Bq)cpeKTI/IBHOCTb TBOP-
YECKOro TPyAa.

TPU3 pazpadotan yuensiii u nzodperarens u3 Poccun I'enpux CaynoBud AJbTHIyJLIEp,
KOTOPBIA OBUT Tak e MucareieM-(paHTacTOM, W3BECTHBIM MOJ MCEBIOHUMOM «[ eHpux Anvmoe».
AupTIIyIIEp TEepBBIIl OCO3HAI HEOOXOOUMOCTh CO3/IaHUSI TEXHOJIOTUH, MO3BOJISIONIEN OTKa3aThCs
OT MeTofa «Ipo0 U OMIMOOK» U HAIIPABJIEHHO UCKATh PEIICHHE.

I'enpux CaynoBuu AJbTHIyJjuiep
1926—1998 rr.
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B. TlerpoB. «OcnoBbl TPU3. Teopus perieHrst n300peTaTeIbCKuxX 3a1au. M3aanue 2-e, UCpaBieHHOE U JIOTIOJIHEHHOE»

I'. C. AnpTinyniep npoaHaJM3upoBai JECATKU THICSY MATEHTOB U C(hOPMYJIMPOBAJl OCHOBHbIE
nocryiarsl TPU3:

1. Texnuka pa3BuBaercs 3akoHoMepHO. IIpu pemenun 3ana4 U pasBUTHH CHCTEM
HEeO0X0JUMO HCIO0JIb30BaTh 3aKOHbI PA3BUTHS TEXHHYECKHX CHCTEM.

2. JIro0y1o n300peTaTebCKyI0 3aJa4y MOKHO KJIaccH(PUIMPOBATh 1 B COOTBETCTBHH
¢ BIJIOM 33124l BbIOPaTh BU/I pellleHMus.

3. Ins peuieHus CJI0KHBIX H300peTaTeIbCKUX 32724 He00X0UMO BbISABUTH H pa3-
pemnTh NPOTHBOPeYNe, HaxXo/as1leecs B INyOHHe 3a/1a4u.

[ocrynarel TPU3 ykas3bIBalOT HA MPUHLIMITMAIBGHOE OTJIMYKE U300PETaTeIbCKOTO MBIIUICHHUS
oT pyTtuHHoro. [1pu pymunnom MplIeHUN UILETCS KOMIIPOMMCC, T. €. YJIy4IlIeHUE OJHUX [TapaMeT-
POB 3a CUeT YXYIIIEHUs Ipyrux. B uzoopemamensvckom MblllUIEHUM BBISBISIOT IPOTHBOpeYne,
Jexaiiee B IyOMHe 3a1aud. YIyOnsist 1 000CTpsisi IPOTUBOPEUHE, OIMPEAIISIOT IePBOIPUYMHBI,
MOpO/IMBIINE AAHHOE POTUBOpeUre. Paspelas npoTuBopedre, NoiyyaioT pe3yibTaT IPaKTUYeCKU
0e3 HeIOCTATKOB.
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B. TlerpoB. «OcnoBbl TPU3. Teopus perieHrst n300peTaTeIbCKuxX 3a1au. M3aanue 2-e, UCpaBieHHOE U JIOTIOJIHEHHOE»

2.2. YpoBHH H300peTeHNH

B mporniecce ananmuza natentaoro ¢gouaa I'. C. AnpTinyiiep moHsII, YTO N300peTeHUs] UMEIOT
paszHble ypoBHU. OH pemmi pa3ieuTh UX Ha 5-Tb ypoBHeW. Tak kak n300peTeHre — 3TO KOHeu-
HBI pe3y/bTaT pelIeHus! ONpeeIeHHON 33/1a4H, TO B AaIbHEHIIeM Mbl OyIeM FOBOPUTH 00 YPOBHSIX
peleHus 3a1aui. ANbTIIY/UIEp TaKKe HA3bIBAJI X YPOBHSMU TBOPYECTBA.

[TpuBenem kiaccuduKaImio ypoBHEH TBOpUecTBa, pemioxkeHHyo I'. C. Anprinyiepom ©

[lepBbiil ypoBeHb — caMblil HU3KUM, a TATHII CaMblil BHICOKHIA.

Kaxk mpaBmiio, ucrons3yst «Metop npod 1 omurOoK» MOMyvyaloT pelieHus IepBoro, pexke BTO-
poro ypoBHsi. YeM Bblilie ypOBEHDb pelIeHUs], TeM OOJIbIlle MPoO HYKHO COBEPIIUTS.

YpoBeHb pelieHnst OnpeessieTcsi Mo CTENeHH OLIEHKH STalloB TBOPYECKOTo MpoIiecca.

I'. C. AnpTinysuiep OnuchiBaJl CJIEAYIONIME TAIbI:

A. Bui6op 3agaun.

b. Bb100p nmoncKoBOIl KOHIEIHN.

B. Coop uncpopmanum.

I'. Ilouck uaen pemeHus.

. PazBuTHe Heu B KOHCTPYKIMIO.

E. Buenpenne.

[NomHOCTBIO CTPYKTYpHAsI CXeMa TBOPUECKOTO Tpoliecca MprBe/ieHa Hke B Taon. 2.1.

CeronHs1 MOKHO TOBOPHTH O €Ille OJHOM OY€Hb BaKHOM 3Tarle MHHOBAIIMOHHOTO Tpoliecca —
3TO COBIT, TIOJ KOTOPHIM IMOHUMAETCSI BCE ACTIEKThl MApKETUHTa, HAIIpUMep, peKjiamMa U KOJIMYECTBO
nponax. Huke OyeT mogpoOHO pacCMOTPEHO, YeM OTJIMYAIOTCS YPOBHU N300pEeTeHHS B Kaccu(u-
kaiu . C. AnbTinysuiepa, a ToKa OMuIlieM HauOosee XapaKkTepHbIe YepThI:

1-i1 ypoBeHb: HCIOJIL30BaHUE TOTOBOI0 00beKTa 0e3 BbIOOpa WM IOYTH 0e3 BbIOopa ;

2-ii ypoBeHb: BHIOOP O/IHOT0 00'beKTa U3 HECKOJIbKHX;

3-ii ypoBeHb: YaCTHYHOE H3MEeHeHHe BLIOPAHHOIO 00 bEKTa;

4-i1 ypoBeHb: CO3/1aHHe HOBOT0 00'beKTa (IJIU N0JHOe H3MEeHEeHHEe HCXOJHOI0);

5-ii ypoBeHb: cO3/1aHHE HOBOr0 KOMILIEKCA 00bEKTOB.

Tenepb paccMOTpUM YpOBHHU OoJiee IETAIBHO.

Pemenue 1-ro ypoBHsl, Ipy KCIOIb30BAaHUM METOA MTPOO M OIMIMOOK MOMYYAIOT JOCTATOYHO
OBICTPO, MPAKTUYECKH NIepBOe U3 puineammx Ha ym. Kak npasuio, 3arpaunBaiot He 6osee 10 mpoo.
D70 pelleHre U3BECTHOM 3aJa4d, C MPUMEHEHHEM M3BECTHOW MOMCKOBOI KOHIIEMIIMH, WCTIONb3Ys
MMEIOLIYIOCS y HAC U3BECTHYIO HH(popMarmio. [Ipyr 3ToM onmupaioTcsi Ha TOTOBOE pellieHue (MCTIbITaH-
Hasi TEXHOJIOTUsI, CYILIECTBYIOIAsI KOHCTPYKIIHS).

Pemenue 2-ro ypoBHs — ucrnons3oBanue 10 100 npo6. BeiOupaercs ofHa U3 HECKOIBKUX
3aj1a4, KOTOpasl peraeTcst OfIHON U3 HECKOJIBKMX KOHLIETMH, coOnpaeTcsi ”H(GOpPMAaIHsl U3 HECKOJIb-
KHMX UCTOYHUKOB MH(OPMAIIMK, BEIOMPAETCS OIHO U3 HECKOJIbKUX PEeIIeHHU (OJHA U3 HECKOJbKUX
TEXHOJIOTWiA, OJJHA U3 HECKOJIbKUX KOHCTPYKIIUN).

Pemenue 3-ro ypoBHs — ucnons3zobanue 10 1000 npo6. M3meHeHa ncxoqnas 3a1ada, owc-
KOBasi KOHIIENIIMS U3MEHeHa MPUMEHUTENIBHO K yCIOBHUAM 3a1aun. CobpaHHasi nHopMalus nu3Me-
HEHa MPUMEHHUTEIIHHO K YCIOBUSIM 33491, U3MEHEHO U3BECTHOE pellieHre (M3MeHEeHa M3BECTHASI TeX-
HOJIOTUSI Y1 / T KOHCTPYKIIHS).

® Aaprmymnep T. C. Aaropurv m3odperemmsi. 2-¢ w31 — M: MOCKOBCKHIA pabounii, 1973. C. 23—47. AabToryr-
aep I'. C. VpoBuu n3o6perennii. URL: http://www.altshuller.ru/triz/levels.asp.
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B. TlerpoB. «OcnoBbl TPU3. Teopus perieHrst n300peTaTeIbCKuxX 3a1au. M3aanue 2-e, UCpaBieHHOE U JIOTIOJIHEHHOE»

4 A b B r i | E
El IMomyress! C osgarer HMzpererta gca
A Hafpgera Haiigen HOEBI® Hatigen HOEBIE CHCT 8ME, E
|  nosas HOEBET HAHHEIE, HOEBIT KOHCTP VKT HE- KOTOpYED
mpobmena MET O OTHOCAIRECH | IHPSTHLEIT HEIE EQIITA HOEAR
5 K mpobmene TIPSTHITHITEL KOHCT PyEIFIA
- Haitgesza e ese - =
Haiigera A HOEBI® Haiigeso Conpana K oxerpysanm
4 HOE2A HAHHBIE, HOEOE HOEaT TIPFMEHEHA TI0-
33 aaa TIONICKOBAT | o raocanpeca pemIeEmte | EOHCIPVELIA HOEOMY
KOHITEITITA z 2
K 3agae
IoscroEas C obparHas
KoMUermid | seGophEips
Haneriena HEMEHEHA HEMEHEHA Haneneno Hameriera Buempera
3 | mcxopHam IR T FIMEETH- HMZEECTHOE M OTHAT HOEaA
sagada TEMBHO K TENbHO K peIISEmIe | KOMCTPYVEINM | KOHCTPYEIFLA
VCIOEHAM VCIOEAM
S3M A samat
Eribpara
Erbpara OmHA Cobpars! Bribpano | Beibpana ogea Buempera
= OTHA 3 TIOHCKOEAA | CESOEHIA M3 OFHO 3 MO AT
HeCKONBEIDE | KOMITEIITHA | HeCKOMbEID | PeIIRHME S | HecKOTBEX T OTOEOH
samad M3 HCT CMEMEOE | HECKOMBIID | KOHCIPYEIDGL | KOHCTPVEIDN
HECKOMEKIE
Henonezoea Iiﬂzrfoin;a Henonezopan | Henmomezoea | Henombzoeama | Breppena
1 | HaroToEas BIMMEFMITMECA | HO TOTOEOE T OTOEAA TOTOEAA
3 aIa el CEET SHITA pemIeEmie | KOMCTPVELNE | KOHCTPVYEIFLA
KOHITEITLTA - .
ITansl
Extbop T . Chop IMonck ngen Eacusrac rirpe
MoNCKOBOil B Bueapenne
3agaun e HHEGOPMALIN | pell e e

Ta6muma 2.1. Tpouiece nzodperarenbekoro TBopyectBa’. CTpyKTypHas cxema

Pemenne 4-ro ypoBHSI — UCIIOIb30BaHUE THICSAY, JeCATKOB Thicsad 1, 10 100 000 mpoo.
Haiinena HoBasi 3a/1aua, HaiijeHa HOBasl MOMCKOBAs KOHIIEMIIMSI, TIOJyYeHbl HOBBbIE TaHHBIE, OTHOCSI-
IIMecs K 3a/aue, HaiIeHO HOBOE pellieHue (HOBasi TEXHOJIOTUS U / I HOBasi KOHCTPYKIIUS).

Pemenue 5-ro ypoBHs1 — UCIojIb30BaHue OoJiee COTEH ThICSAY 1 MIJIMOHOB Mpo0. Komm-
YeCcTBO MPOO MOXKET ObITh 0€CKOHEYHbIM. DTO YPOBEHb MHOHEPCKUX pemeHuil (asmomooun,
paouo, menegusop, Komnelomep U T. JI.) WIA OTKPBITUSA (K6aHmoeas meopusi, noaynpoeooOHUKU,
NEHUYUNNUH, KAOHUPOBAHUE U M. O.).

I'. C. AnpTinysuiep nmpoaHam3upoBai n3o0perenus no 14 kiaaccam 3a 1965 u 1969 roael. Ana-
T3 1N crieyonee cooTHomenue® (puc. 2.1).

1-i1 ypoBeHb 32%

2-i1 ypoBeHb 45%

3-11 ypoBenb 19%

4-i1 ypoBeHb MeHee 4%
5-i1 ypoBeHb Menee 0,3%

7 Anbrmyiiep I'. C. Anroputv u3oéperennst. 2-e n3n. — M: Mockosckuii pabounii, 1973. C. 32.

8 Anbrmyiiep I'. C. Anropurm n3oéperenns. C. 36.
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H1

[12

3

04

)

Puc. 2.1. YpoBHU n300peTeHuii

[Tpumepsl n300peTeHmii pa3HbIX YPOBHEN MPUBEAEHDBI B KHUTE «AJITOPUTM U300pEeTeHUsD» °.
[TonpoOyem Ha 0AHOM OOBEKTE MPUBECTH MTPUMEPHI BCEX MSATH YPOBHEN peleHuid. B kauecTse
npuMepa BO3bMEM YKa3Ky.

IIpumep 2.1. Yka3ka — 1-ii ypoBeHb
B kavecTBe yKa3Ku UCIONB30BAIM OOBIYHYIO MAJIKy — BETKY JepeBa. VIcronb30BaHO 20mo8oe
peuienue U 20mosasi KOHCMPYKYUsi N3 IPUPOJIbl, KOTOPYIO U BHEJIPUJIH.

IIpumep 2.2. Yka3ka — 2-ii ypoBeHb

JmHHas nanka Tspkenast. Eil HeynoOHO ykasbiBath. IIpoTmBOpeune: ykaska JOJIKHA OBbITh
ONUHHASL, YTOOBI YKa3bIBaTh, U KOPOMKAsL, YTOOBI ObLIIO HE TSIKENO €l yKa3bIBaTb.

Pewenue. YKa3Ky K KOHILY J€JIAlOT TOHBILE.

BuiOpana oona u3 Heckoavkux 3adau — cienatb ykasky jerde. MoxHO ObUIO Obl pa3BUBATh
(busryecKre ycuaus YesoBeKa WM UCTIONb30BaTh MPUCTIOCOONICHUST /151 IEPKaHUs YKa3KH, a Yeso-
BEK TOJIbKO OBl IepeMeIia ee.

BriOpana o0na u3 HecKoAbKUX NOUCKO8LIX KOHUenuulli — YMEHBIIECHUs Beca 3a cyeT you-
paHusl MaTepuaga OT PyKOATKM K KOHIYy YKa3Kd. Moryt ObITb U Apyrue KOHLEMIIMH, Halpumep,
3aMeHa MarepHala yKa3Ku Ha Oosiee JITKMI WK caenarh ykasky nojoil. Ctaauu A u b nipoiineHst
Ha 2 YpOBHE.

IIpumep 2.3. Yka3ka — 3-ii ypoBeHb

Heo6xonumo cenaTh yKasKy Jierko nepeHOCHMMOi. [Iist 9Toro oHa JomKHa ObITh MaJIeHbKOU.
[TpoTrBOpeure: ykaska AOKHA ObITh OAuUHHAS, YTOOBI YKA3bIBaTh, U KOPOMKASsl, YTOOBI ObLIIO JIETKO
MIEPEHOCUTD.

Pewenus.

9 Tam xe. C. 33—35.
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1. Cnenarb ykasKy pa30OpHOM M CKpEIUIATh €€ Ha MecCTe, HalpuMep, C MOMOIIbI0 BUHTOB.
Ha 310 TpeOyercsi MHOTO BpeMeHH U CHIL.

2. MoXHO czienath yKa3Ky CKJIAIHOM, KaKk MeTp.

3. Haunyuinee pemieHue cienatb YKasKy menecKonuueckou .

H3zmenena ucxoonas 3adaua. CHavana Oblia 3a/1a4a cJesiaTh YKasKy Jierde.

H3zmeneno uzeecmnoe pewenue. Bvecto pa300opHON YKa3KM €€ CHealy TeJIeCKOMMUECKOM.
[Tpumenen reomerpudeckuii 3¢pdekt. Ctaguu A u I' npoiiieHs! Ha 3 ypoBHe.

IIpumep 2.4. Yka3ka — 4-i1 ypoBeHb

JKenatenpHO, 4TOOBI MOKHO OBLTIO TMOJB30BaThCs yYKa3koW Ha paccrossHum 3—20 M. Takas
yKa3Ka JIOJKHBI ObITh OY€Hb ITPOYHOH U JIETKOH, YTO He MOXET 0OeCTeunTh MeXaHn4ecKas yKasKa.
Heo6xonumo nepexoauTh K MPUHIMITHAIIBHO IPYTOMY CIIOCOOY yKa3bIBaHHMSI.

Pewerue. Vicnonb3oBaTh J1yd Jasepa. JIazepHbIii JTy4 MOTy4aioT ¢ MOMOIIBIO JIA3€PHOTO AUOAA.

Haiidena nosas 3a0aua. Yxa3biBath ¢ OOJBIIUX PACCTOSTHHA.

Haiideno nogoe peutenue. Vicrionnp3oBaH He OOBIYHBIN JIa3ep, a JIA3EPHBIN U0/,

Co30ana nosas koncmpykuyus. Takoil KOHCTPYKIIMU HE CYILIECTBOBAJIO PaHbIIIE.

Craguu A, I' u /I npoiinensl Ha 4 ypoBHe.

Jlpyras BO3MOXHOCTb — BUPTYyaJibHas YKa3Ka (OTCYTCTBYIOIIAA yKa3Ka). YKa3Ka J0JIKHA UCYEe3-
HYTb, @ BOBMOKHOCTb YKa3bIBaTh OCTAETCS.

Pewerue. Vcrionb3yloTcsi BO3MOKHOCTH KoMmIbioTepa. Harpumep, ykassiBaTh MOXKHO € TIOMO-
IIBI0 Kypcopa MBIIIKK. Takas yka3Kka MOXKET yKa3blBaTbh Ha JTIOOOM pacCTOSIHUU. PaccTosiHue 3aBUCUT
TOJIKO OT BO3MOXKHOCTEH Tiepeaun n300paxeHus. MoryT ucnonb3oBatbesi IHTEpHET, CIyTHUKH,
Cpe/ICTBa KOCMUYECKOH Nepeaaynt

UT. 1.

Haiidena nosas 3a0aua. Yxa3biBath ¢ OOJBIIUX PACCTOSTHHA.

Haiioeno nosoe peurenue. Vcnionb30BaH KOMIBIOTEP M €70 BO3MOKHOCTH (HAITPUMED, MBIIIKA).
Cranuu A u I' npoiiens! Ha 4 ypoBHe.

IIpumep 2.5. JIazep n komMnbioTEp

Jlazep 1 KOMIBIOTEP — 3TO IPUMEPBI TMOHEPCKUX PELIECHUIA.
Jlazep ObLT M300pETEH Ha OCHOBE OTKPBITHIA.
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2.3. Oynxknuu TPU3

Ocnosnble pynkuun TPU3:

1. Pemenue TBOpYeCKHX M H300peTATEJbLCKUX 33124 JIIO0OI CJO0KHOCTH H HANIPaB-
JIEHHOCTH 0€3 3HAYNTEeJbLHOr0 nepedopa BApHAHTOB .

2. IIporno3upoBanne pa3putus TexHnueckux cucreMm (TC) n monyyenune nepcnek-
THUBHBIX pellieHui1 (B TOM YHCJIe H NPUHIUNNAIbHO HOBBIX).

3. Pa3BuTHe TBOPYECKHX KAYeCTB YeJOBEKa (TBOPUYECKOro BOOOpaskeHUs1 U MbIIILIe-
HHS1, Ka4eCTB TBOPYeCKOH JNYHOCTH, Pa3BUTHE TBOPYECKUX KOJLIEKTHBOB) .

TPU3 noszponser:

— BBISIBUTh U YCTPAHUTb «y3KHE MECTa»;

— CHM3UTDH ceO0EeCTOMMOCTD M3IEINIA U TEXHOJIOT U,

— MOBBICUTH MOTPEOUTETbCKUE KaueCTBa M3/IEITHIA;

— BBISIBUTh U YCTPAHWUTh MPUYHMHBI OpaKa M aBApUIHBIX CUTYAIMH U T. 1.
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2.4. Ctpykrypa TPU3

Ocnosnble pasnenst TPU3:

1. 3akoHbl pa3BUTHS TEXHUUYECKNX cUcTeM (11aBa 4) [64].

2. Nacpopmanmonnbii pong TPU3 (rnasa 7) [45].

3. BenoubHbIi aHAJU3 (CTPYKTYPHBIN BEIIECTBEHHO-TIONIEBOM aHAIM3) TEXHUYECKUX CUCTEM
(rnama 5) [46].

4. AsroputMm pemeHns n3oodperarebckux 3aaa4 (APU3) (rnasa 6) [44].

5. MeTo BhIsIBJIEHHSI Y1 IPOTHO3UPOBAHNS ABAPUITHBIX CHUTYAI[HIl H HeKeJIaTeJIbHbIX
SIBJIEHHI («IMBEPCHOHHBIN aHAIM3») [36].

6. MeToabl CHCTEMHOTI'0 aHAJIU3a U CHHTe3a (1aBa 3).

7. ®YHKINOHAJLHO-CTOUMOCTHBIN aHaiau3 (PCA).

8. MeToap! pa3BuTus TBOpYeckoro Booopazkenust (PTB) (1. 8.1) [39—42].

9. Teopus pazsutus TBopueckoii mmunoctu (TPTJI) (m. 8.2) [38].

10. Teopus pa3Burusa Teopuecknx koiekTusoB (TPTK) (m. 8.3) [32].

Bce paznenst TPU3 MOXHO pa3/ieuTh Ha JBE YacTU: METOAbI PelleHus 3aa4 U MeTOAbl
pa3BUTHA TBOPYECKHUX KayecTB. K MeTonam pelieHus 3a1a4 otHocATe 1. 1—7 (IpuBeIeHHOro
BBIIIIE CITUCKA), K METOAAM Pa3BUTHUS TBOpUeCKUX kKadecTB — . 8—10. CtpykrypHas cxema TPU3
COITIACHO 3TOW KJIacCU(PMKALIMU NTpeJICTaBIeHa Ha puc. 2.2.

Pemenne npodjem PasBHTHE TBOPYECKHX KAYeCTB

3AKOHLI PAIBATHA CHCTEM |

APH3 |
BenoasHbIi aBAM3 | MeToan! pasBHTHA TEOPYECKOro BOODD AXkeHH A

Huedopmannorssii dong
— Cucrema npHeMoe
- DSbderrn
= Crannapts! TeopHs pa3BHTHA TBOPEECKOl IHYHOCTH ‘
— Pecypecsr

Jdusepcuonusii aHATHI |

CEETMHHE AHATHI H CHHTEZ
— CucremMHENI nogxon
—  Amanuz 1 cimdTe: nMoTpebHocTeil
— DyHEIIOHANEHEIT AHATHI H CHHTE3

Teopua pasBHTHA TBOPHYECKHX KOLTeKTHBOB

PyEKOHOHAIBHO- CTOHMOCTHEIR
amaau: - PCA

Puc. 2.2. Crpykrypnas cxema TPU3

ViopomenHas crpyktypHass cxema TPU3 mig ¢yHkuuu pemieHMss 3aaad IpuBe/ieHA
Ha puc. 2.3.
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3AKOHBI PAZBUTHUS TEXHHYECKUX CUCTEM I
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Puc. 2.3. CrpykrypHas cxema TPU3 n1g dpyHKumuM perieHus 3agady

Kpartko omuiem kaxnaywo us yacred TPU3.

1. 3akoHbI pa3BUTHA TEXHHYECKHX CHCTEM — HanOosee OOII1e CTATUCTUUYECKUE 3aKOHO-
MEPHOCTH U TEHACHIIUM Pa3BUTHS TEXHUKH, BbISIBICHHBbIC B Pe3yJbTaTe aHAIM3a MATeHTHOro (poHaa
Y UCTOPUU PA3BUTHUS TEXHUKHU.

2. UncpopmanuoHublil POH BKJIOYAET :

2.1. Cucmemy cmandapmos Ha peuieHue u300pemamenbCcKux 3a0a4 — TUTIOBbIE PelIeHUS
OIpeIEIeHHOro KJacca 3aaad (1. 7.5) [29];

2.2. Texnonozuueckue sgpghexmeot :

2.2.1. ¢pusnueckue 3¢pdpexTtsl [28] u [35];

2.2.2. xummnueckue 3pdexTsl [29];

2.2.3. 6uonornyeckue 3¢pdextsl [37];

2.2.4. mamemamuueckue 3¢pghexmeol .

— HaunOostee pa3paboTaHHbIC U3 HUX — 2eomempuueckue [30].

2.2.5. Tabnuibl UX UCIIONIB30BAHUS.

2.3. Ilpuemwt ycmpanenusi npomugopeuuti v TaOIUIIbl UX MPUMEHEHU s

(m. 7.1);

2.3.1. npuemsl pa3pelnieHus TEXHUYECKUX IpoTUBOpeuni (1. 7.1.2).

— 40 ocHosnbix npuemos [12];

— 10 oonoanumenwvhwix [10].

2.3.2. npuemsl pa3penieHus (pu3nuecKux nporuBopeuni (m. 7.1.3).

— npuemvl — anmu-npuemsl [14];

— npuemvl, pazoumoie HA 2PYNNLL;

— cnocobbl paspeuterust puzuueckozo npomugopeuus [24].

2.4. Pecypcobl ipupopl ¥ TEXHUKH U CIIOCOOBI MX MCIIOb30BaHus (11. 7.3).

Yacro B ungpopmauuonmsiii hono BKIIOYAIOT TAKKE 3aJa4l-aHAJIOTH. DTO PEIIEHHbIE 3aa4H,
B KOTOPBIX pa3pelieHO KOHKPETHOE MPOTUBOPEYHE.
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Texnonoeuueckue agpghexmul Takke HA3bIBAIOT HAyUYHbIMU 3(PdeKkTamu mim npocto 3Ppdek-
TaMU.

3. APU3 npencrapnser codboil mporpamMmy (TOCIeA0BaTeIbHOCTh JEWCTBUI) MO BbIsIBJIE-
HHUIO U pa3penieHuI0 NPOTHBOPeYHii, T. e. pemeHuI0 3a4a4. APM3 BriioyaeT: cOOCTBEHHO MPoO-
rpamMmy, nHcpopmanuoHHoe odecneyeHue , nuramoeecs n3 MHOopMalMoHHOro (oHaa (Ha puc.
2.3 MOKa3aHO CTPEJIKOW), U MeTO/Abl YNIPABJEeHHsI MCUX0JOrH4ecKnMn (pakTopaMm ,, KOTOpble
BXOZISIT COCTABHOM YaCThi0 B METOAbI Pa3BUTUs TBOpueckoro BooOpaxkenus (PTB). Kpome Toro,
B APU3 npenycMoTpeHbl YacTH, MpeJHa3HaueHHbIe 1)1 BBIOOpa U (pOPMYIMPOBKY 3a/1a4d, a TAaKkKe
OLIEHKU ToJTyueHHoro perienust. [locnenusas moaudukanus, paspadorannas . C. AnbTiryiiepom —
sto APU3-85-B.

4. BenoJabHBIN aHAJN3 (CMPYKMYPHBLIL 8eUleCBEHHO-NOAEE0I AHAAU3) — ITO CTICUATbHBIT
SI3BIK, TIO3BOJISIIOILMI MIPEICTABUTD UCXOOHYIO CUCHEMY B BUAE CMPYKMYPHOU MOOeau, BbISIBUTD €€
CBOICTBA, C MOMOIIBIO CMEIMATbHBIX MPABUI U 3aKOHOMEPHOCTEW MpeoOpa3oBaTh Modeas 3adauu
B CMPYKMypy peuteHusi, KoTopoe YCTpaHsIeT He0CTATKU UCXOHOW 3aJauM.

Knaccudukamms cucmemsvr cmanoapmoe Ha peuterue uzo0pemamenbCckux 3a0au i CaMy CTaH-
JAPThl IOCTPOEHBI HA OCHOBE 8€N0NbH020 AHANU3A U 3AKOHO8 pas3eumust mexrHuueckux cucmem . Kpome
TOTO, OH BKJIIOUEH B Tiporpammy APH3 (3TO NOKa3aHO CTpesikamMu Ha puc. 2.3).

Kparko omnuiem u gpyrue anementsl TPU3 nokazannbie Ha puc. 2.2.

MeTo1 BbIsiBJIEHHSI 1 TPOTHO3MPOBAHMSI ABAPUUHBIX CUTyalMil 1 HexKeJaTeJbHbIX
siBJeHnil pazpadoran b. JI. 3notunbeiv 1 A. B. 3ycMaH 1 Ha3BaH «IMBEPCUOHHBIM» MOJIX0/I0M.
OH ocHOBaH Ha ucnons3oBanun TPU3, PpyHKIIMOHAILHOTO, CUCTEMHOTO ¥ MOP(OJIOrMUECKOro aHa-
JIU30B, qrarpaMmbl VICHKaBbl (quiarpaMma «pbelObeil KOCTH») U CHEUAIbHO pa3paOOTaHHBIX CIHC-
KOB KOHTPOJIBHBIX BOMPOCOB. C TIOMOIIBIO 9TON METONUKU «U300PETAIOTCS» JIJIs1 TAHHOW CHCTeMBbI
aBapuiiHble CUTYallMU U HEXeJaTesbHbIe SIBJICHUSI, PACCMATPUBAETCS BEPOSTHOCTh UX TOSIBJICHUSI.
CHauaJia MpuIyMbIBAIOT «JUBEPCHIO», a TIOTOM CITOCOOBI, KaK ee CoBepIuTh. [Ipy TOM MpoBOaUTCS
aHaJIM3 CYIIECTBYIOIIEN CUTYalluX U TEHACHIIUI ee pa3BUTHS, (JOPMYIUPYIOTCS U pa3pelaoTcs mpo-
TUBOPEUMSI, BOHUKAIOIIIKE MIPU pellieHnH 3a1a4u. Ha ciemyioniemM sTare u3bICKUBAIOTCS] U aHAJIU3H-
PYIOTCSI CIIOCOOBI, TIO3BOJISIONINE TTPEAOTBPATUTH BOSHUKHOBEHUE UYPE3BhIYAHBIX CUTYAITUH U HEXe-
JaTesibHbIX siBeHui. [Ipy 9ToM MakcUMaibHO UCTIONB3YIOTCS BCE PECYPChl CUCTEMBI.

MeToabl CHCTEMHOI'0 aHAJIN3Aa U CHHTE3Aa BKIIOYAIOT:
— cuUcCmeMmHblil n00xo0;

— AHAAU3 U CUHmMe3 nNompeoHocmell;

— PYHKUUOHANBbHBLIL aHAAU3 U CUHMES.

STU UHCTPYMEHTBI O3BOJIAIOT CO3/1aTh CUCEMHYIO KAPMUHY MUpa N TIPOTHO3UPOBATh Pa3BU-
THE CUCTEM.

B TPU3 mmpoKo UCcTionb3yeTcsi CUCTEMHBIN MOIXO0M, BKJIIOYAIOIINI anapaTr CUCTEMHBIX UCCTIe-
JOBaHMM, CIIEUAIM3MPOBAHHBIN 1J151 aHAJIM3a M CUHTE3a TEXHUYECKMX CUCTEM, OCHOBAHHBII Ha 3aKO-
HOMEPHOCTSIX pa3BUTHS TEXHUKU U AJIs1 IPOTHO3MPOBAHMS Pa3BUTUs TEXHUYECKUX cucteM. Kpome
TOT0, CUCTEMHBIN MOJXOJ UCTIONB3YETCS /151 Pa3BUTUSI TBOPUYECKOTO MBIILIIEHUSI.

POyHKIUOHAIBHO-CTOMMOCTHBIN aHamn3 (PCA) — meron TEeXHUKO-IKOHOMHUYECKOTrO
WCCIIEIOBAaHMSI CUCTEM, HANpAaBJICHHbI HA ONTHMHU3AIMIO COOTHOLICHUSI MEXAY MX MOTPeOUTEIIb-
CKMMU CBOWCTBaMHU ((pyHKIIMHM, TaKe BOCIHPUHUMAEMblE KaK KauecTBO) W 3aTpaTaMH Ha JOCTU-
KEHMS1 3TUX CBOWCTB. Mcrosnb3yercss Kak METONONOTHs ISl HENPEPbIBHOTO COBEPIIEHCTBOBAHUSA:
MPOLYKIMU, YCIYT, IPOM3BOACTBEHHBIX TEXHOJIOTHI, OpPraHU3allMOHHBIX CTPYKTYyp. 3anauein PCA

34



B. TlerpoB. «OcnoBbl TPU3. Teopus perieHrst n300peTaTeIbCKuxX 3a1au. M3aanue 2-e, UCpaBieHHOE U JIOTIOJIHEHHOE»

SIBJISIETCS TOCTMKEHUE HAMBBICIIUX TMOTPEOUTENLCKUX CBOWCTB MPOMYKIIMUA TIPU OJHOBPEMEHHOM
CHIKEHUM BCEX BHJIOB MPOM3BOJACTBEHHBIX 3aTpar. Kiaccmyeckuii ®CA vMeeT TpU aHTIMHACKUX
Ha3BaHus-cuHOHUMA — Value Engineering, Value Management, Value Analysis.

®CA, ucnonb3yembiii B TPU3, 3HauUMTENbHO OTIMYAETCS OT KJIACCUYECKOTO (DYHKIIMO-
HaJIbHO-CTOMMOCTHOTO aHayi3a. OH ObUT CYIIECTBEHHO MOAM(HIIMPOBAH U AOTOIHEH pa3padoTuu-
kamu TPU3. Cerogus ®CA — 3TO NMpakTUUECKU MHAS METOJOJIOTHUsI, KOTOpask paccMaTpUBAETCs
B paMKax Memo0o8 CUCMEMHO20 AHAAU3A U CUHmMe3d.

Jlis pa3BUTHA TBOPYECKUX Ka4yeCTB JHUYHOCTH U KoJulekTuBa B TPU3 ucnonbiylorcs
(puc. 2.2):

— MemoObl pazeumust meopueckozo ooopaxcerus (8.1);

— meopus pazeumust meopueckoui auunocmu (8.2);

— meopus pazeumust meopueckux konrnekmueos (8.3).

MeToabl pa3BUTHSI TBOPYECKOr0 BOOOPaKeHUsl TO3BOJSAIOT YMEHBIIUTb NCUXON02UYe-
CKYIO UHepyuto TIPU PEIICHUH TBOPUECKHX (M300peTaTeNIbCKIX ) 3a1a4.

Teopus pa3BuTHS TBOPYECKOI JUYHOCTH ONKCHIBAECT KAYECTBA U KU3HEHHYIO CTPATErUIO
TBOPYECKOW JIMYHOCTH.

Teopml Pa3dBUTUA TBOPYECKHX KOJMUIEKTUBOB IIO3BOJIACT BBIABUTL W HCIIOJIB30BATH
3aKOHBI Pa3BUTHA TBOPYECKUX KOJIJICKTUBOB.
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2.5. Ucnoaib30Banune nacrpymentos TPU3

Ucnoan3oBanue pa3anddbix 3jeMeHTOB TPU3 118 KOHKpETHHIX (PYHKIMIA MOKA3aHO
B Tabmuue 2.2: «@Pyuxyuu u cmpykmypa TPU3».

[Tpu mpOrHO3UPOBAHNU PA3BUTHSA CHUCTEM IPEKIE BCETO UCIONb3YeTCs 3AKOHbL PA36U-
musi cucmem Vi CUCIEMHbLIL AHAAU3 U cuHme3 cucmem. KpoMe TOro, MOTyT UCIIONb30BaThCsI Ben-
ObHULIIL AHANU3 U CIAHOAPMbL HA peuleHue U300pemamenbckux 3ad0au. B HEKOTOPHIX Clydasix
MOJET MCIOJIb30BAThCS (PYHKUUOHANbHBLI AHANU3 U CUHIES.

[Tpu mocTPOEHNH HOBBIX CHCTEM IPEIKJIE BCErO UCTIONB3YeTCS 3aKOHbL PA38UMUSL CUCTEM,
CUCTMEMHDBLIL AHAAU3 cucmeMm V (PYHKUUOHANbHBLIL aHaau3 u cunme3. Bo BTopylo oyepenb MOTyT
UCTIONb30BAThCS 86€NObHBLIL AHAAU3, OUBEPCUOHHBLIL RO0X00, CIAHOAPMbL HA peuleHue u3oopema-
meabeKux 3a0au, éce 8U0bl Mexnorozueckux 3ggexmos u pecypcol. VIHorna MOryT UCTIONb30-
BaTbCSl M1 MEMOO0bl pA38UMUsL MEOPUECK020 8000PAICEHUSL.

[Tpu yay4ymeHuu CymecTBYIOIHX CHCTEM CTOUT B TIEPBYIO OUepe/ib UCTIONb30BaTh 3AKOHbL
pazeumusi cucmem Vi cucmemHbwlil anaau3 cucmem, APU3, senovuwlii anaaus, cucmemHulil aHa-
AU3 U cunme3 cucmem, PYHKUUOHANbHBLIL AHANU3 U CUHME3, CMAHOAPMbL HA pelleHue U300-
pemamenvbcKux 3a0au, 8ce audbl mexHoaozuueckux aggexmos, npuemst, pecypcol. Moryt ObITH
TIOJIE3HBI U JMemoObl Pa38UMuUsi MEOPUECK020 8000PANCEHUSI.

[Tpu moucke 3aa4M B NIEPBYIO OUEpPe/ib CTOUT UCIIONB30BATh 3AKOHbL PA3GUMUS CUCHIEM,
OUBEPCUOHHBLIL AHANU3, CUCTEMHDBLI AHANU3 U CUHINE3 CUCIEM VI CMAHOApMbl HA peuleHue u300-
pemamenvckux 3adau. MeHee nipuMeHUMBI 3ghghexmubt U pecypcobl. VIHOTIA MOTYT TIPUMEHSTHCS
npuembvl 1 Memoovl pa3eumus meopuecK0zo 8000pPadCEeHUSL.

[Tpu BBIOOPE 3a7a4M B MEPBYIO OYEpe/b CTOUT UCTIONB30BaTh 3AKOHbL PA3GUMUSL CUCHIEM,
APHU3, cucmemnblil anaau3 u cunme3 cucmem v GYHKYUOHANBbHBLL aHaau3 u cunmes. Bo BTo-
pyIo ouepe/ib CleayeT UCTIONb30BaTh CMAHOAPMbL HA PeuleHue U300pemamenbcKux 3a0au.

[Tpu pemeHun 3a4a4M B MEpBYI0 oYepeb CTOUT Uctonb3oBath APH3, dusepcuonnblii noo-
X00, PYHKUUOHANBbHBLIL AHAAU3 U CUHME3 Y CIAHOAPMbL HA PeuleHle U300pPemamenbcKux 3a0au.
Bo BTOpYI0 OYepeb UCIIONB30BaTh 3AKOHbL PA3EUMUSL CUCHIEM, 8eNONbHBLIL AHANUS , CUCHIEMHbLI
AHAAU3 U CUHIME3 cucmeMm, ce Udbl mexHo102uuecKux sggexmos, npuemut M pecypcot. inorna
MOTYT MPUMEHSTLCS MeN00bl PA38UMUS MEOPUECK020 8000PaAdCEHUSL.

[Tpu oeHKe MOJy4eHHOTO PelIeHnsl B IepBYIO oOYepe/ib CTOUT UCTIONh30BaTh 3AKOHbL pa3-
eumus cucmem U CIMAaHOGPMbL HA peuleHue u3zoopemamenvckux 3ada4. Bo BTopylo odepenpb
crenyer ucrnonb3oBath APH3, aenoavhblii anaaus, 0u8epCUOHHbLIL RO0X00, CUCHIEMHbBLIL AHANU3
u cunme3 cucmem i (PYHKUYUOHANbHBLIL AHAAU3 U CUHIME3.

[Ipu pa3BUTHM TBOPYECKOro BOOOpPa’KEHUsI B TEPBYI0 Ouepe/b CTOUT HCIOIb30BaTh
Memoobl pazsumusi meopueckozo 80oopaxcenus. Bo BTOpylo ouepenb CiieayeT UCIOIb30BaTh
3AKOHbL PA36UMUSL CUCIEM, CUCINEMHUbLIL AHAAU3 U CUHMe3 cucmem U pecypcwvl. B TpeTbio oue-
pelb CTOUT UCIIONb30BaTh OUBEPCUOHHBLIL NOOXO00.

[Tpu pa3BuUTHH TBOPYECKOMH JUYHOCTH B TNIEPBYIO OUepe/ib CTOUT UCIOIB30BATh JMeHo0bl
pazeumust meopueckoii auunocmu. Bo BTopyio odepepb ClieyeT UCTONIb30BaTh CUCMEMHbLIL aHA-
AU3 U CUHmE3 CUCHIEM.

[Ipy pa3BUTHH TBOPYECKHX KOJUIEKTMBOB B IIEPBYI0 OYEpelb CTOUT HCIIOIb30BATh
Memoobl pa3zeumust MeopuecKux Koanekmugos. Bo BTOpylo ouepedb ClielyeT HCIOJb30BATh
CUCMEMHDBLIL AHANU3 U CUHMe3 CUCHeM Y B TPETHIO OUepe/Ib — UCTIONb30BaTh OUBEPCUOHHBLIL ROO-
X00.
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Tabmuua 2.2. @ynkimu u ctpykrypa TPU3

IIpumeuanue. B Tabmue nudpamu 0003HaueHa OUEPEJHOCTb IPUMEHEHHU ], YTO COOTBETCTBYET
CTeNeHH Ba)XHOCTU 3TOTO JIEMEHTa /sl JTaHHOW (DYHKLMH. 3HAK «-» MOKA3bIBAET, UTO JJTAaHHBIH 3Jie-
MEHT 1JI 9TO (PYHKILIMU HE UCTIOJIb3YETCH.

C nomomsio TPN3 peratorcs crangapTHEIE U HECTaHJAPTHBIE TUIIBI 3a7a4 (puc. 2.3).

[Nox cmanoapmuvim (u3BectHbIM) A1 TPU3 TUNOM 3a/1a4 MOHUMAETCS 33/1a4a C U38ECHIHbIM
TMUNOM NPOMUBOPeUUst, & HeCIAHOAPMHBLIM (HEU3BECTHBIM) — 33/1a4U C HEU38ECHHbIM MUNOM NPO-
MUBOPEUUs..

Cmanoapmuvie (U3BECTHBIE) THUITBI M300pETATEIbCKUX 3a/lau PElIaloTCsl ¢ UCMOIb30BaHUEM
MH(pOPMAIIMOHHOTO (POHIA, a HecmaHOoapmHele (Heu3BecTHble) — npuMeHeHnem APU3. Ilo mepe
HAKOIJICHUS1 ONbITA PEIlIeHus] KJIACC U3BECTHBIX TUIIOB 33/1a4 TOMOMHSAETCS] U CTPYKTYpPHUPYETCSL.

Kiuaccndpukanms 3aga4 ocylecTBIsAETCS NPU TOMOLIM Mabauubl UCNOAb308AHUSL OCHO8-
HbIX NPUEMO8 YCIMPAHEHUS MEXHUUECKO20 NPOMUBOPEUUSL , BENOALHOZ0 AHAAU3A U DYHKUUOHANHO20
nooxooa. DT0O CBOEro poaa mnpusma (puc. 2.4), ¢ MOMOIIBI0 KOTOPOMl Mbl «PaCKJIaJblBaéM» IpoO-
O71eMy Ha U3BECTHBIE (CTaHAAPTHBIC) 33/1a4K M HEM3BECTHBIE (HeCTaHAApTHBIE) 3adaun. [ Kaxkaoro
KJlacca CTaHJAPTHBIX 3a/a4 UMEIOTCSl CBOM COOTBETCTBYIOIME CTaHAAPTHBIE perieHus. CTaHIapTHOe
pelieHre noaorpaeTcsi o KOHKpEeTHbIe ycaoBus. i KiaccuyuKalyy U BbISIBJICHUS 33/1a4 MOTYT
UCIIONB30BaThes U ipyrue aneMenTsl TPU3, Haripumep, OCHOBHAsI JIMHMS PelleHHsI 32/1a4 — 6bl516-
JNeHue NPUUUHHO-CAOCMBEHHBIX C8si3eli, KOTopasi paccMarpuBaeTcs B rase 6 (1. 6.5) u B yueOHOM
nocooun APU3 [44].
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Puc. 2.4. Penienve ctaHIapTHBIX 334

Takum 06pazom, HCTIob30BaHKe MHPOPMAITMOHHOTO (DOHIA U, TIPEXKIE BCEro, CUCTEMBI CHIAH-
0apmos Ha peuierue u30opemamenvckux 3adau, o3BoysieT 0e3 ucnonb3oBanusa APU3 paspemmrsb
MPOTUBOPEYMS], UMEIOIIMECs B 3a/1aU€ U MOJyYUTh PELIeHUs BHICOKOTO YPOBHS. DTO CBOEro poja
CTaHJApTHBIC MyTH pellleHus 3a1a4d Oe3 rnepedopa BapHaHTOB, KOTOPHIA XapaKTepeH Ui Memood
«npoo U OWUOOK».

CxemMaTH4YHO 3TO IMOKa3aHo Ha puc. 2.4. Bel mpeoOpasyere Bairy 3aa4y C TIOMOIIBIO CTIETIAAITb-
HBIX MHCTPYMEHTOB (Ha PUCYHKE 3TO IMOKa3aHO B BUJIE MPU3MbI) B CTaHAAPTHYIO 3aaa4y. s kax-
JOH CTaH/IapTHOM 3a/1auy Hal[IeHbl CTaHJapTHbIE PEellIeHNs U CTAaHJAPTHOE PElIeHUe Bbl UCTIONIb3YyeTe
TSI TIOJTyYeHHM I Balllero peeHust. B ciydae co ctaHmapTaMu Ha pelieHnst N300peTaTebCKIX 3a/1ad,
B KAYECTBE «IIPU3MbI» UCIIOJIb3YETCs BEMOJIbHBIN aHAIN3.

Jl71s1 BBISIBJIEHUSI CYILIECTBYIOIMX aBAPUMHBIX CUTYALlMI U HEXeJlaTeJIbHbIX SIBICHUM, a TaKxke
nporHo3upoBanus Oynymux B TPU3 ucnonb3yercs: TMBEepCUOHHBIA TOIXOI.

Pa3zpaGoTaHbl KOMITBIOTEPHBIE ITPOrpaMMbl, ocHOBaHHBIE Ha TPM3. OHM 0OecnieunBaT MHTEIT-
JIEKTYaJIbHYIO TIOMOIIb WHXEHEpaM 1 U300peTaTesisiM MU pellieHnr n300peTaTeNbcKux 3a1ad. Mme-
eTcsl MporpaMMa IO BbISIBJIEHHIO, MPOTHO3MPOBAHUIO M MPEIOTBPALICHUIO aBAPUMHBIX CHUTYallUi
Y HeXeJaTesIbHBIX SIBJICHUM.

B cienyronumx riaBax paccMOTpHM OoJtee IoapoOHO OTaebHbIe pa3aensl TPU3.
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2.6. N300peTaTeiibCcKOEe MBIIILJIEHHE

2.6.1. KauecTBa n300peTaTebCKOr0 MbIIILJIEHUS

Ha nam B3risi, Beiciias craaus onageHuss TPU3 — 31o BeIpaOOTKA HABBIKOB M300peTaTesb-
ckoro mblnuieHus. Ero takke HaspiBaoT CusbHoe, Tamantimmsoe, TP 3Hoe MulluieHNE.
[MogpoOHee ¢ 3TUM MaTepraIoM MOXHO TTO3HAKOMUTRCS B [72].

HapbIky n300peTaTesibcKOro MbIITUICHUS] COCTOSAT U3 HECKOJIBKUX COCTABJIAIONINX (KAYeCTB):
1. CucremMHoOe€ MBIILIEHHE.

2. DBOJIOIHOHHOE MBIIILJIEHHE .

3. MbimieHne yepes NPOTHBOPEYHS .

4. MbimieHne yepe3 pecypchbl (pecypcHOe MBIILIEHHE).

5. MblILJIeHHE 110 MOJEJSIM.

6. PazButue TBOpUeckoro Boodpakenusi (PTB).

[lon cucmemnvim myvrunenuem aBTOp NOHUMAET YMEHUE BUJETh COCTABHBIE YACTH CUCTEMBI,
€€ 31eMEeHMbl, UEPAPXUIO CUCEMbL, 83AUMOBAUSIHUE IEMEHTOB CHUCTEMBI M CUCTEMBI C HAJICHCTE-
MOW U OKPYKAIOLLEH CPEeAoi, yUeT U3MEHEHUI 60 8peMeHU 1 No YCA08U0, UCHOPUMECKOe pa3eumue .,
LIETOYKY TI0 NOCMAHOBKE Ueau, 8bla6NeHUst NOmpeOHocmell, TOCTPOEHUE PYHKUUOHANLHOL MOOeNU,
AepeBa NPUHYUNOE Oelicmeust, cucmemmwlil yposeHb. CUCTEMHOE MBIIIIJIEHUE PACCMOTPEHO B IJIaBe 3.

Deoarouuonnoe moluiaeHue IMEET JIBE COCTABIISIONIME:

a) Buvisienenue 3axonomeprocmeti pazeumust (TPEHAOB) B TOOBIX sSIBJICHUSIX, HAIIpUMeEp, Kak
3TO JieslaeTcsl B TecTax Ha Joruky nim [Q (Hanpumep, ociie10BaTeIbHOCTb: TPEYTOIbHUK, KBaAparT,
MSITUYTOJIbHUK . .. UTO JIajibiie?).

0) Hcnonv3oeanue 3akoHo8 pa3eumus cucmem JJisl pa3BUTHSI KOHKPETHOU cUCTeMBI (11aBa 4).

Mblunenue uepe3 npomugopeuust — NpeayCMaTpUBAeT BHISIBJICHHE U pa3pellieHre TPOTHBO-
peuutii (. 6.2—6.6).

Pecypcrnoe molurnenue — 310 yMeHUE BBISIBIISATH U UCTIONBb30BaTh pecypehl (1. 7.3).

Mooeaupoeanue — 310 yMeHue peliaTh 33/1a4k C MOMOIIBI0 MOJEIMPOBaHUs. MojeapoBa-
HUE C IOMOLIbIO BemnoJie (r1aBa 6), MaJIeHbKUX YeJIOBEUYKOB (1. 8.1.4), KOMIIOHEHTHO-CTPYKTYpHOE
1 (pyHKIIMOHAIBHOE MoiesmpoBaHue (1. 3.5.3). [fToMuMo pa3nnyHbIX METOAOB MBICJIUTEIBHOTO MOJIE-
JIMPOBAHUS XKEJIATeSIbHO BBHITIOMHATh MPOCTEHININE MOJIENM U3 KapTOHA, TUIACTHIIMHA U T. 1. Kena-
TEJIbHO MCIOJIb30BaTh PA3IMYHbIE BUbI MATEMAaTUYECKOTO U KOMITBIOTEPHOTO MOJIETUPOBAHMSI.

PTB natienieHO Ha ynpasaeHue nCuxono2uueckoil unepuyueil. JInsi pa3BuTHST TBOPUYECKOTO
BOOOpakeHHs UCTIONIB3YIOTCS BCE M3BECTHBIE MpHeMbl M MeTob! (11. 8.1). MOXHO pa3BUBaTh TaKke
Apyrue BUIBI BOOOPAKEHHUS: 3PUMENbHOE, CAYX080e, ODOHSIMENbHOE, 8KYCO80e, TAKTUIIbHOE (0Csi-
3amenvroe), KUHecmemuueckoe, memnepamypHoe (TepMOLETILUSA), dKeuUOpuoyenyuueckoe (4yBCTBO
PaBHOBECHUSI), NPONPUOUENUUsi — WA «OCO3HAHME Tesa». DTH BUIbI BOOOPaXEHUS B OTIEIbHOCTU
WJIM KOMIUIEKCHO MOTYT 3HAQUUTENIBHO PacHIMPUTh TBOPUECKOEe BooOpakeHue uenoBeka. [logpoOuee
C 9TUM MaTepraJIoOM MOXHO ITO3HAKOMUTHCS B [79].

2.6.2. Crioco0bI pa3BUTHS H300PeTaTEIbCKOI0 MbIILIEHHS
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N300peTaTenbckoe MbIIIUIEHHE pa3BUBAETCS C TIOMOIIIBIO TIOCTOSIHHOTO MTPUMEHEHHU T KakI0TO
13 ONKCAHHBIX BU/IOB.

Cucmemnoe mvluineHue pa3BUBAETCS UCTIONB30BAHUEM CUCHEMHO20 nooxoda (2nasa 3):

— YMEHHUS BUJETDb UEPAPXU0 CUCTEM;

— 63aUMOCEA3U VI 83AUMOBNUSAHUS OTICIIBHBIX YaCTel CUCTEMbl Ha CUCTEMY, CUCTEMBI HA HaJl-
CHUCTEMY U OKPYKAIOIIYI0 Cpefy, 0OpaTHOE B3aUMOJICHICTBUE;

— YYeT JTIOOBIX U3MEHEHULi 80 8DEMEHU Y NO YCAOBUIO, BBI3BBAHHBIX GAUSIHUEM T 83AUMOBNUSIHUEM

— Ucmopuueckoe pazeumue;

— nocmaHoeKa yeneii;

— BBISIBJICHUE U ITPOTHO3UPOBAHUE nompeOHocmell,

— TIOCTPOEHUE PYHKUUOHANLHOU MOOENU;

— BBISIBJICHUE NPUHUUNA Oelicmalsi CUCTEMBI;

— MIOCTPOEHUE CMPYKMYPHOL N NOMOKOBOU MO0,

— onpejeseHue padomocnocoOHOCmu N KOHKYPEHmMoCnoCOOHOCU CACTEMBI.

I60.110UUOHHOE MblULAEHUEe PA3BUBACTCS 6blA6AEHUEM 3AKOHOMEPHOCHEN B PA3IMUHBIX sBJIe-
HUSIX, CUCTEMAX, MPOLIECCaX, MOCIEA0BATENILHOCTSIX U UCHIOIb30BAaHUEM 3AKOHO8 DA3BUMUSL CUCTEM
(rmaBa 4) 111 IPOrHO3UPOBAHHASL PA3BUTHUS ITUX CUCTEM.

Mpvuunenue uepe3 npomugopeuusi pa3BUBAETCS BbISIBICHUEM U Pa3pellieHUeM IPOTUBOPEUNi
(rnaBa 6).

Pecypcroe mvriunenue pa3BuBaeTCs BBISBJICHUEM U UCTIONBb30BAHUEM pecypcoB (1. 7.3).

Moodeauposanue pa3BUBaeTCS TIOCTPOCHUEM MBICTIEHHBIX, KOMITBIOTEPHBIX M BEIIECTBEHHBIX
MoJeJIel /1151 pelIeHus OTpeIe/IeHHBIX 3a/1au.

TBopueckoe BOOOpa:keHHe pa3BUBACTCS C MOMOIIBIO CHEUAIbHBIX PUEMOB U METOJOB
PTB (1. 8.1), uTeHus Hay4yHOM (PAHTACTUKY U OLIEHKU Hay4HO-(PaHTACTUYECKUX [TPOU3BEACHUI.
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2.7. TPA3 B mupe

TPU3 Bce Gompliie 3aBoeBbiBaeT Mup. Co3aaHsl Kommnanuu, 3anumMaoiuecs TPU3. TTomumo
crpan OwiBiiero CCCP, TPU3 pacnpocrpanena B CIIA, Kanane, crpanax Eporsl, B U3pane,
Ascrpanuu, Anonuu, FOxnoit Kopee, ctpanax IOro-Bocrounoit Azuu u I0xHoi AMepuKH.

Kypc TPU3 uuraercs B psaae ynusepcuteroB Poccun, CIHIA, Kananel, ®panuum, AHmmwy,
I'epmanuu, seiinapun, Ascrpaum, Uzpanns, Anonun u I0xnoit Kopeu. TPU3 usyuaior nnxe-
HEpbI U YUEHbIE, CTYJICHThl YHUBEPCUTETOB Pa3IMUHBIX CHIEIIMATIBHOCTEN U ITKOJBHUKHU BCEX BO3paC-
ToB. [IpoBOIATCA 3aHATUSA C AETbMU, HAUMHAS C TpeX JieT. MIMeloTcss Kypehl 10 MOArOTOBKE BOCIIH-
Taresneld NeTCKUX CajioB, yuuTesen mkon u npenogaBaresnein TPU3 s yHusepcuretoB. Benercs
Oospias padboTa 1Mo MOArOTOBKE YUeOHO-METOMUYEeCKUX MaTepruasioB. TU HaMpaBJieHUs HanOosee
pasButhl B Poccru 1 HekoTopeix crpaHax ObiBiiiero CCCP.

Heckomnbko koMIaHuil pa3pabaThiBAIOT U MPOAAIOT KOMITbIOTEpHBIE MTporpammsl o TPU3.

Haubonee pacnipocTpaneHa KOHCYIbTAMOHHAS A TEILHOCTD AJIs1 TPOMBIITUICHHBIX KOMITAHUI
B (popme pellieHUs TPOM3BOJICTBEHHBIX U HAYYHBIX 3aj1a4, MOJTYyYeHHUs TIEPCIEKTUBHBIX PELIeHUI
u 00yueHus corpyaaukos TPU3.

TPU3 wucnons3yioT Beaymue kommanud mupa (Samsung, Intel, General Electric, LG,
Motorola, General Motors, Ford, Boeing, NASA, Rockwell, Xerox, Gillette, Procter & Gamble,
Johnson & Johnson, Phillips, Bosch-Siemens, Hewlett-Packard u T. 1.).

Cozmanbl kadenpsl u nadopatopun TPU3 B yHHMBepcuTeTax, 3alIUINAIOTCS JUCCEPTALIAN
o TPU3 u ¢ ucnons3oBanuem TPU3.

Vuenuku u nocnepoBatenu asropa TPU3, I'. C. Anprinysnepa, ;KUBYT 1 pabOTalOT BO MHOTHX
crpanax. OHM npopo/kaiT pa3puBath TPU3, npriMeHss ee Ha IPaKTUKE W JOOMBAACH BIICUATIISIO-
umwmx pesynbraroB. TPU3 cnipaBeyinBo cuntaiot Haykor XXI Beka.

Cospnana u ycrieriHo padotaet Meskaynapoasas Accomuanust TPU3 (MA TPU3), npesu-
JEHTOM KOTOPOH JI0 MOCIeAHEro qHs cBoe xkwu3Hu Obul . C. AnbTinysuiep.

Heiicteyer EBponeiickas Acconuamusi TPU3 (ETRIA).

B CHIA pa6oraer MactutyT Aasturyanepa (The Altshuller Institute).

Coznan Cammut paspadorunkoB TPU3, 1enpio KOTOPOro sBJsSETCA 00bETUHEHUE CTICIIH-
QJIMCTOB, 3aHMMAIOIIMXCSl Pa3BUTUEM TEOPUH U MeToIUMKU. CaMMUT MPOBOIUT €KErOHbIE BCTPEYH,
e 00CyXJal0TCsl HAaWJTydllie Hay4Hble pa3paboTku 1o passutuio TPU3.

Nwmerotcs pernonanbubie Acconmaniuu TPU3 B cranax OwiBirero CCCP, CIIA, ®pannuy,
Wranuu, Asctpun, U3paune, Ascrpamuu, FOxHoi Kopeu, TaiiBane, JlaTuHcKON AMEpHUKY U B JIpy-
I'UX CTpaHax.

B Internet uMmeroTcst calThl 1 MHOIOYHMCIIEHHBIE CCHUIKM, OCBAEeHHbIE TPU3.

ITpoBoasiTcs exerogHble MexayHapoaHsle KoHpepeHuuu no TPU3 B:

— owbBimX crpaHax CCCP Cammur pazpadorunkos TPU3;

— moObIx cTpaHax mupa MATPU3;

— CHIA - UnctutyT Anbrinyiiepa;

— dAnonuu — TPU3 dopywm;

— FOxHoit1 Kopeu — KATA (Korea Academic TRIZ Association) u ap. (npuioxenue 3).

CMMU MHOrux cTpaH HEOIHOKpaTHO roBopuin 00 3¢ dexruBroct TPU3.

Bce Bbinie onrcanHoe — 310 3nemenTsl TPU3-nBukenust, co3ganHoro I'. C. AnbTinyiiepom.
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2.8. KoHTpoJabHbIEe BONIPOCHI

1. Kro aBrop TPU3?

2. [lepeuncnute nocryaarsl TPU3.

3. Onummre ypoBHU M300peTeHnil. ONUIIMTe Tarbl TBOPUECKOTO Mporecca. OnuimTe Xapak-
TEePHBIE YEPTHI AJIs1 KaXKJJ0To U3 ypoBHEH n300perenus. [IpuBenute mpumepsbl Ha KaX bl U3 YPOBHEH
n300peTeHusl.

4. Kakue ocHoBHble pyHK1IMK TPU3?

5. Ilepeuuncnute ocHoBHBIE YacTu TPU3.

6. Kakue cocraBHble YacTi BXOIAT B MH(popMaunoHHbIil pong TPN3?

7. ILnist yero npeAaHa3HayeHa Kaxaas u3 yacrein TPU3?

8. Onmure crpyktypy TPU3 nis ¢pyHkimu peneHue 3a1au.

9. OnummTe KayecTBa M300peTaTesIbcKOr0 MBIITUICHHS.
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I'nasa 3. CHCTEMHBIN ITOJIXO /I

Kmo e oxeane eudum moavko 00y,
Tom na 3emae He 3ameuaem 20p.
B. Buvicouxkuil

Copnep:xanue riaBbl 3:

3.1. OcHoBHbBIE onpe/IeJieHHsI CHCTEMHOTI0 MoAX0/1a
3.1.1. Cucmemnoe moluinenue

3.1.2. Cucmema

3.1.3. Pynxyus

3.1.4. Ilomok

3.1.5. Hepapxus

3.2. CucreMHOCTDH

3.2.1. Obwgue nonsimue

3.2.2. Omcymemaue cucmemHocmu

3.3. CucreMHbIil onieparop

3.4. Yuer BaHSAHUANI

3.5. CucreMHblIT NOAX0/1 IPU NPOEKTUPOBAHUHU
3.5.1. Cucmemnnlii cunmes

3.5.2. Cucmemmnnlii ananus

3.5.3. AHaaus evisienenusi HeOOCmamKos

3.6. BeiBoabl
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3.1. OcHOBHBIE ompeieieHNs1 CHCTEMHOI0 MOAX04a

Beimie Ha putye o cnenuax (1. 1.4, npumep 1.11) Mbl nokazanu ofgHy U3 COCTABIISAIONIMX TPa-
JULIMOHHOTO MBIIUIEHUS — OTCYTCTBUE CUCTEMHOTO MBIILUICHUS.

Yacro, pemas 3aja4n WIA UCCIENyd KAKYIO-TO CUCTEMY, MBI IIOXOKH HA TUX CJIENLOB. Mbl
paccMaTprBaeM TOJIBKO MAJICHBKYIO YacTb 33/1a4il WM YacTh CHCTEMBI, a 9TOTO YacTo ObIBAaeT HEJIO-
cTratouHo. MBI lake He BCerza 3HAeM €€ COCTABJISIOLIME — MOJICUCTEMBI, a TeM OoJiee YacTh 3THX
COCTaBJIAIUIMX — noanogcucremsl. He BuanM, Kyga BXOOMT JaHHasA cucreMa. Bee 310 mokasbiBaeT
OTCYTCTBHME CHCTEMHOTI'O ITOAXOAA.

Huxe npuBeieM OCHOBHBIE ONPEAEICHNS] U COCTaBHBIE YaCTH CUCTEMHOTO MTOAXO0AA.

3.1.1. CucreMHO€ MBIIILJIEHIE

CucreMHOe MbIILJIEHHE — TO MBIIIIJIEHUE, KOTOPOE UCTIONB3YET CUCMEMHbIL NOOX00 W SIBJISI-
eTcsl OJHUM U3 JIEMEHTOB U300Pemamenbckoz0 MolUAEHUSL.

CucremMHBIIl MOAX0 — pacCMOTpeHHE OOBEKTa KaK IIEJOCTHOTO MHOXKECTBA 3JIEMEHTOB
B COBOKYITHOCTH OTHOIIICHUH U CBSI3EN MEX/1y HUMH, TO €CTh PACCMOTPEHHE OOBEKTa KaK Cucmembl.

CucTeMHbII OIXO0/ AOJIKEH MCTIONb30BAThCS KaK MPH aHd.Au3e, TaK U TIPH CUHINe3e CUCTEM.

[Ipu cucmemnom anaau3ze paccMaTpuBalOT CUCTEMY HE M30JIMPOBAHHO, & KAK COBOKYNHOCHb
83AUMOCEA3AHHBIX INEMEHMOE , UMEIOLYIO C8513b C HAOCUCMEMOI U 8HewHell Cpedoli U 6AUsHUE GHEUL-
Heli cpedvl Ha cucmemy. Llenb aHanM3a BHISIBUTH BCE COCTABJISIIONINE JIEMEHTHI, B3aUMOCBSI3H U B3a-
MMOBJIMSIHUSI MEXKy HUMU, IPUBOSAINKME K ONPe/Ie/ICHHBIM U3MEHEHUSIM. BBISIBIISIOTCS BCe B3aMO-
BJIMSIHUSL CUCTEMBI Ha TIOJICUCTEMBI, Ha HAJICUCTEMY M OKPYKAIOIIYI0 CUCTEMY, U 0OpaTHOE BIIMSHUE
HaJICUCTEMBI ¥ OKPY’KaIoIel cpefibl Ha cucteMy. IIpocnexxuBaioTcst Bce 3akOHOMEPHOCTH M3MEHEHUI,
(DyHKIIMOHUPOBAHUS U PA3BUTHS CUCTEM.

Cucmemmbulil cunme3 TIpeyCMAaTpPUBAeT CO3/1aHMe COAJAHCHPOBAHHON cucmembl, Kak
eHympu cedsl, TaK U C GHeuHeli CPedoll.

CucteMHbII MOAXO] peau3yeT TpeOoBaHus 001Iell TeOPUH CHCTEM, COIJIACHO KOTOPOU Kak-
OBl 0OBEKT JOJIKEH pacCMaTpUBATHCS KaK OOJbIas U CIIOKHAS CHCTEMAa W, OMHOBPEMEHHO, KaK 3Jie-
MeHT OoJiee oo1el cucteMbl. Teopus cucteM U3yvaeT pa3iuyHble BUIIBI CUCTEM, UX (DYHKIIMOHUPO-
BaHME U 3aKOHOMEpHOCTH pa3BuThs. OHa Obuta pazpadortana Jlodsuzom porn bepmanangpu (Ludwig
von Bertalanffy) B XX Beke. Ero npeniectBeHHUKOM ObLT Asnexcanop Anekcanoposuu bozoarnos,
KOTOPBIN pa3padoTall «BCEOOIIYI0 OPraHM3aMOHHYI0 HAYKy» TE€KTOJOTHI0 U NIPEIBOCXUTHIT HEKO-
TOpBIE MOTOKEHHUS] KHOSPHETHKH.

OCHOBHBIM OOBEKTOM PACCMOTPEHUSI B CUCTEMHOM TO/IXO/Ie, TEOPUH CHCTEM, CUCTEMHOM aHa-
JIM3€ U CUHTE3e SIBJISIETCS CHCTeMA.

3.1.2. Cucrema

Cucrema (OT JIATUHCKOTO «SYstéma», OT IPEUecKoro «oVOTHO» — «COCTABJICHHBII», 1IEJI0e,
COCTaBJICHHOE U3 YacTed, COeIMHEHNE) — 9TO MHOXECTBO 3.1€MEHN08, B3aUMOCBSI3aHHBIX 1 B3aHMO-
JEWCTBYIOIIMX MEk]Ty COOOU, KOTOpbIe 00pa3yIoT eNMHOE Len0e, 0O0NAIAloNIee C80liCmaamu, He Tpu-
CYIIMIMH COCTABJISIIOIIMM €rO JIEMEHTaM, B3SITHIM B OTJEIbHOCTH.

Takoe cBOICTBO Ha3bIBAIOT CHCTEMHBIN 3(P(heKT U1 IMepPAKEHTHOCTD.

AMepAKEeHTHOCTb (0T aHI/. «Emergent» — BO3HUKAIONIMNA, HEO)KUIAHHO TOSIBJISIOLIUICS)
B TEOPUHU CHCTeM — HaJIM4Ke y KaKOR-TMO0 CUCTEMBI OCOOBIX CBOMCTB, HE MPHCYIIHX €€ MOJACUCTe-
MaM ¥ OJIOKaM, a TakXe CyMMe 3JIEMEHTOB, HE CBSI3aHHBIX OCOOBIMH CHCTEMOOOPA3yIOIUMU CBsI-
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35IMM; HECBOJUMOCTb CBOWCTB CUCTEMBI K CYMME CBOMCTB €€ KOMIIOHEHTOB; CHHOHUM — «CHCTEM-
HBIA 3P PeKT».

YacTo Takoe CBOMCTBO TaK K€ HA3bIBAIOT CHHepreTudeckuii 3P ekt (0T rped. «ouvepyoc»
BMeCTe JEUCTBYIOIIUI) — Bo3pacTaHue 3(PPeKTUBHOCTH AESATEbHOCTUA B pe3yJibTaTe MHTerpalui,
CJIMSIHUS OT/IENIbHBIX YacTell B €UHYI0 CUCTEMY 3a CUET TaK Ha3bIBAEMOIO CUCTEMHOIO 3(peKra.

IIpumep 3.1. Cuneprernyeckuii 3¢ppexr

OOMeH Belmamy He TPUBOOUT K CHUHEpreTmueckoMmy 3(@ekTy, Tak Kak HX OcTaercs,
CTOJIBKO %€, YTO 1 ObL10. OOMEH uesiMU IPUBOAUT K CUHEpPreTHIeckomy 3(p(eKTy, Tak Kak B pe3yJib-
TaTe y OJHOTO YeJI0BEKa UEi CTAaHOBUTCS OOJIBLIIE.

Cuneprus (rped. «ZuvepPYLO» — COTPYAHUUYECTBO, COIEUCTBHE, TIOMOILIb, COYYACTUE, COOOLI-
HUYECTBO; OT IPed. «ZUV» — BMECTe, Iped. «EPYov» — JIello, TPy, padora, (BO3) JeiCcTBrE) —
cymmupyomui 3(hGeKT B3auMOoAeHCTBYS IBYX WU OoJiee (DAKTOPOB, XapaKTePU3YIOIIHUIACS TEM, YTO
UX JIEMICTBUE CYHIECTBEHHO MTPEBOCXOAUT I(PMEKT KakI0ro OTAEIBHOIO KOMIIOHEHTA B BUJE UX IIPO-
CTOW CyMMBI.

Ile10CTHOCTh — XapaKTePUCTUKA CHCTEMBI, BBIpAXKAoOIlasi aBTOHOMHOCTb M €IMHCTBO
CHCTEMBI, POTUBOCTOSAIIEN OKpYyKeHuto. OHa CBsi3aHa C (PYHKIIMOHUPOBAHUEM CUCTEMBI U TIPUCY-
[IUMU el 3aKOHOMEPHOCTSIMU pa3BUTHsI. LlenocTHOCTD He aOCOMIOTHOE, & OTHOCUTEIBHOE TTOHSITHE,
MIOCKOJIBKY CHCTeMa MMEeT MHOXECTBO CBSI3ed C OKPYXKAIOIIMMHU OOBEKTAMU M BHEIIHEW Cpeoit
" CYHIECTBYCT JIMIIb B €IUHCTBE C HUMMU.

CgoiicTBO — cropoHa (arpuOyT) cuctembl. OHO onpenesseT pa3Iuiue Uik OOIIHOCTD Mpe-
MeTa ¢ apyrumMu npenmeramu. CBOWCTBO OOHAPYKMBACTCS B OMHOUIEHUU TIOJICKICTEM B CHUCTEME,
MO3TOMY BCSIKOE CBOMCTBO OTHOCHTENTbHO. CBOMCTBA CYIIECTBYIOT OOBbEKTUBHO, HE3ABUCHMO OT YeJI0-
BEYECKOT0 CO3HAHUSI.

OTHomeHue — B3aMMOCBSI3b, B3aUMO3aBUCUMOCTb ¥ COOTHOILICHUE JIEMEHTOB CUCTEMBL. DTO
MBICJIEHHOE COTIOCTAaBJICHUE PAa3JIMYHBIX OOBEKTOB U X CTOPOH.

IIpumep 3.2. IIpenJio:kenne (B sA3bIKe)

[IpeanoxkeHne COCTOUT U3 €108 U CROCODA NOCMPOEHUS. NPEONONCEHUSL — 2PAMMAMUKU.

Hu oiuH U3 3THX 37IEMEHTOB He 00J1a/1aeT CBOMCTBOM BBIPA3UTh Mblcab. COSIMHEHHBIE B €1~
HYIO cucmemy — MPeJIIOKEeHUe, MPHOOPESIo HOBOE CBOWMCTBO — MbICAb — CUCEMHDBLIL I¢hexm.

[Mpemyoxenue — yeaocmuo. OHO aBTOHOMHO Y UMEET CBOU 3aKOHOMEPHOCTU Pa3BUTHSI — Pa3-
BUTHC I'paMMAaTHKU.

B npeioxenny noka3zaHa B3auMOCBSI3b OTJICIIBHBIX CJIOB, UX C80ICHEA, OOHAPYKUBACMbI B X
OMHOWeHUY IPYT K JPYTY.

AHTponoreHHas cucrema (rped. «anthropos» — 4ejgoBeK, «genesis» — MPOMCXOXKIeHUE, CTa-
HOBJICHHE Pa3BUBAIOIIETOCS SBJIEHHS) — CUCTEMa, CO3[JaHHAs B Pe3y/IbTaTe CO3HATEILHO HAIPaBJIieH-
HOU YeJIOBEYECKOU IEeSATEILHOCTH.

IIpumep 3.3. AHTpONOreHHbIEe CHCTEMBI

ITO MIMPOKUIA KJIACC CUCTEM, CO3[JAHHBIX YEJIOBEKOM: SI3bIK, IOHSTHSI, MBIC/IU, 3HAHUSI, HAYKH,
JIMTEpaTypa U UCKYCCTBO, COLIMAJIbHBIE IPYMIIBI (TIEMEHa, cOOOIEeCTBa, TOCyAapcTBa U T. A.), Celb-
CKOXO3SIICTBEHHBIE CHCTEMbI, ICKYCCTBEHHO CO3/IaHHBbIE 0OBEKTHI (payHbl U (hIopbl (TeHHAsI MHKEHEe-
pu, OMOTEXHOJIOTVH U T. H.), TEXHUYCCKHUE CUCTEMBI U T. 1.

OCHOBHOE BHMMAaHUE B KHUIE 6}’I[CT YACJICHO PACCMOTPEHHIO OJHOI'O KJjIaCCa aHTPOITOIC€HHBIX
CUCTEM — TEXHUYECKHUX CUCTEM.
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Texuuueckas cucrema (TC) — 310 cucmema, co3paromascsi C KOHKPETHOU Ueabto sl yAO-
BJICTBOPEHM S OTIpeie/ieHHOW nompedrocmu. OHa BHIIONHSAET ByHKUUI0, OCcyecTBIIsIsA npoyecc. TC
UMeeT ONpeieNieHHyI0 cmpykmypy. B KadecTBe NMpUMEpOB TEXHHUUYECKHX CHUCTEM MOKHO Ha3BaTb:
camonem, agmomooUnb, KOHOUUUOHED, menegdoH, menesuzop, Komnelomep, Unmeprem W T. 1.

IIpumep 3.4. CamoJier

CaMoneT COCTOUT U3 Kpblaves, (prozensidnd, 08Uzamensl, WAccu u T. 1.

Hu omuH u3 3THX 37MeMEeHTOB He oOnamaeT CBOMCTBOM JjieTaTh. COoeTUHEHHBIE B CSIUHYIO
cucmemy — camMoJIeT IpruoOpesT HOBOE CBOMCTBO — 1emanv — CUCHEMHbIL dhghexm.

Ipumep 3.5. Tenedon

TenedoH cocTont U3 Mukpogdpora, HaywHuUKa, KAasuamypel, OUCHAEst, NAMSUMU U T. TI.

Hwu oqun 13 9THX 351eMeHTOB He 00J1ajaeT CBOMCTBOM TepeaaBaTh 3BYK Ha paccesHue. Coenu-
HEHHbIE B €AUHYIO cucmemy — TeaedoH Mpruodpes HOBOE CBOMCTBO — nepedasams 36yK HA paccmo-
sIHUe — cucmemHblil 3gpghexm.

Ipumep 3.6. Anroputm

AJTOpUTM — 3TO ONpe/ieIEeHHbIN MOPSAJIOK BBIIIOJIHEHUS Pa3IMYHbIX ONEpaluil, IPUBOASAIINNA
K KOHKPETHOMY pe3yJIbTary.

AJTOPUTM COCTOUT U3 OTIEJIBHBIX Onepayili, BBIIONIHIEMBIX B OIPEIEIEHHOM nOpsiOKe.

Kaxpmast u3 oneparmii ¥ MOpsIOK UX BHIIOTHEHUs B OTAEIBHOCTH HE NMPUBEAYT K HEOOXOAU-
MoMy pesynbrary. CoeIMHeHHbIE B €IMHYIO CUCHeMY — AITOPUTM MPHOOPET HOBOE CBOUCTBO — KOH-
Kpemmblii pe3ynvmam — cucmemmbulii sghghexm.

3.1.3. ®Pynkuus

Pynkuus (ot nat. «functio» — coBepilieHNe, UCTIOTHEHUE ) — POoyecc BO3ACUCTBUS cYyOseKma
Ha 00°6eKm, UMEIOILIUI ONPEe/ICICHHbII Pe3YJIbTaT.

Kpowme Toro, (pyHKITHIO ONPEENsIOT U KaK «8HeltHee NPosieaeHUe CEOLICE

KaKo020-1oo 06seKma 6 OAHHOU cUcneme OMHOUEHUID .

B nanpHeiimem OyaeM UCTIONb30BaTh MepByo (hopMyTUpoBKY (pyHKIMHU (puc. 3.1).

PyHKIHs O0BeKT

CyobekT

Puc. 3.1. ®ynkuusa

PCSYJ'IBTaT HCI;'ICTBI/IH MOJKET OBITh UBMEHEHUEe napameTpa 00BeKTa WIN coxpaHerue €ro.
CDYHKI_II/IH 3alIMCBIBACTCA B BUIE 2.1a201d.
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IIpumep 3.7. Camouner
Camornet nepesosum (nepemeuaem) naccaxupoB. CamoneT — cyosexm, epeBo3UT — PYHK-
Uusi, TacCaXXUpPbl — 00%6eKxm. [1epeBO3UTh — 3TO 3HAYNUT U3MEHSIMNb OOBEKT.

IIpumep 3.8. Koe
Yamka yoepocusaem koe. Yanika — cyosekm, ynepxuBaer — yukuyust, kope — o0-sexkm.
VaepXkuBaTh — 3TO 3HAUUT COXPAHSIMb OOBEKT.

IIpumep 3.9. Komnblotep
Kommbliotep oopadamvisaem nagopmanuio. Kommbiotep — cydwsexm, oOpadaTeiBacT — (hyHK-
yus, vapopmarys — 00sexm. O6padaTbiBaTh — 3TO 3HAUUT U3MEHSIMb 00BbEKT (MH(OPMAITHUIO).

IIpumep 3.10. KomnboTepHas naMsaThb
IMamsate zanomunaem wadopmarmio. [amars — cyosexkm, 3anomMmuHaeT — pyHKuust, THPOP-
Marys — 00seKm. 3arlOMUHATh — 3TO 3HAYUT COXPAHSMb 0OBEKT (MH(OPMAIIHIO).

OyHKIIUM MOKHO KJIacCU(UIIUPOBATD T10:
— nonesxHocmi,
— CIMeneHU Ux GblNOAHEHUSL:

OnueM kiaccupukaiuio (PyHKIUN TO:

1. Iloae3nocmu:

— nonesmvie;

— Oecnonesnvie;

— 8peodnble.

2. CmeneHu 8bIn0HEHUSL NONE3HBIX PYHKUUIL:
— docmamouHuwle;

— U3ObLIMOUHbIE,

— Hedocmamoumbvle.

Toae3nas ¢pynxuus — yHK1MA, 0OSCTICUNBAIONIAS PAOOMOCNOCOOHOCHT CUCTIEMBL.

becnoae3nas gpynxuus — GyHKIMs, He cozoarouydast pabomocnocooHocme cucmemvl. VIHorIa
Takue (PyHKLIMU Ha3bIBAIOT AUULHUMU.

Bpeonas dpynkuyus — pyHKIMA, CO3/IAI0NIAS Hediceramenvhvili ghgpexm.

locmamounas oynkyus — GyHKIM, cO3aI0IASA HeoOx00uMoe (docmamouroe) delicmaue.
H30b1mounas oynkyus — GyHKIMS, CO3/AAI0NIAS U3OLINOUHOE OelicmeuUe.
Heoocmamounas oynkyus — GyHKIMS, CO3/1A0NIAS HedoCmamouHoe oelicmaue.

IIpumep 3.11. XoaoanabHUK

DyHKYUs1 XOTOOWIBHUKA — 0XAaX4C0amb MPOAYKT, HAIIPUMEP, MsICO.

Becnonesnas ¢pynkuyus 11si NOTpeOUTEIIST — HArpeB 3aJHEN YaCTH XOJMOIWIBHUKA, HO OHA HE0O-
XooauMma AJid IpUuHIOurIIa HCﬁCTBHH XOJIOAWJIBHUKA. HOTpe6I/ITCJIIO 9TOT HArpcB HE HYXKXCH.

Bpeonas ¢pynkyust XONOAUIBHUKA — IIYM KOMITpECCOopa.

Jlocmamounas pyrkyust XONOOWIBHUKA — HOPMAJIbHOE OXJIAXKAEHHE JI0 33JaHHOW TeMIepa-
TYPHI.

H36bimounas pyrkuyusi XOMOMMIBHUKA — 3TO U30BITOYHOE OXJIAXKACHHE (IIepeoXIaxaeHue) —
HUXe TpeOyeMOU TeMItepaTyphl.
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Heoocmamounas gpyrKyus XONOAWIBHIKA — HEJJOCTATOUYHOE OXJIaXKAEHHE — BhIIIE TpeOyeMoi
TEMIIEPaTYpBbl.

IIpumep 3.12. I'azoBas nummra

DyHKYUs1 TA30BOU TTUTHI — 2penb 00bEKT, HAIPUMED, BOLLY HITH MSICO.

becnonesnas ¢pyHkyusi ra30BOM TUTUTHI — HATPEB OKPYKAIOLIEH Cpe/ibl (JIUIITHUNA PacXoj TeTIa).

Bpeonas ¢pyrxuus ra30BOM TUIUTHI — yTEUKA Tra3a.

Jlocmamounasi oyHKyUst TA30BOU TUIUTHI — HOPMAJIBHBIN HarpeB 00bEeKTa A0 3aJaHHOH TeMIie-
paTypsl.

Hzobimounas ¢ynkyust Ta30BOM IJMTHI — M30BITOYHBI HAarpeB 0ObEKTa, HAIpUMeEp, BOIA
BBIKHUIIENIA, MSICO CTOpEJIO.

Heoocmamounas gyrxyusi Ta30BOU IJTUTH — CIAOBI OrOHb, HATIPUMEP, HEJOCTATOYHBIN 151
3aKMIIaHUS BOJIBL.

IIpumep 3.13. Komnbiotep

QynKyus: KOMIbIOTEPa — 00padamviéams MHGHOPMAITHUIO.

Becnone3nas ¢pyHkyus — 3aTpaThl SJHEPTUH, KOTJIa HA KOMITBIOTEpPE He padoOTaloT, a OH BKJIIO-
yeH. Komrmbiorep f0keH padoTaTh TOJNBKO TOTAA, KOTZIA BBOIUTCS, 00padaThIBAETCsl M BBIBOAUTCS
uHpopmais. Bo Bce octanbHOE BpeMsi KOMIIBIOTED BITYCTYIO pACXOAYET SHEPIHIO.

Bpeonvle ¢yrkyuu KOMIbIOTEpa — IEKTPOMAarHUTHOE M3JTydeHue OT Kommblotepa u Wi-Fi,
IyM OT BECHTHUJIATOpPA.

Jlocmamounasi oyrKyUs. KOMITBIOTEPA — ero HopMaJibHasl padoTa.

Heoocmamounas ¢pyrkyusi KOMIBIOTEPA — KOTJIa IPOMCXOANT Aoiras oOpadoTka nHgpopma-
LIMU, HAIIpUMep, NPYU CKaunBaHUM HpopManuu u3 NHaTteprera.

Ipumep 3.14. Teaecon

Qynkyus TenedoHa — nepedasams 3BYKOBOW CUTHAJI, HATIPUMED, PEUb.

Bbecnonesnas ¢pynxyusi. Ecnm TenedoH BKIIIOYEH, a 10 HeMy He TOBOPST — Oecriosie3Has (pyHK-
s, TenedoH TomkeH padoTaTh TOJIBKO TOT/A, KOTJIa MepeaaeTcsi curiai. Bo Bce octanbHOE BpeMs
TesepoH BIYCTYIO pacXoAyeT SHepruio. B mo0ble nepepbiBbl CHrHaa TeaedoH JOJIKEH OTKII0YaThCs
Y BKJIIOUAThCS C TOSIBJICHUEM CUTHAJIA.

Bpeonas oyrxuus. DNEKTpOMarHUTHOE M3JTyUeHHe, BO3HUKAIOIIIEe ITPU Pa3roBope 1Mo MOOWITh-
HOMY TeJiepoHy, BPEIHO BO3AEHCTBYET Ha OKPYXKAIOIIyI0 armaparypy, MO3TOMy B caMojeTax
1 B OOJIbHUIIAX HE pa3pelaeTcsi pa3roBapuBarh 1o MOOMILHOMY TesiepoHy. AHTEHHBI peTPaHCIISATO-
POB MOOMJIBHOM CBSI3U BPETHO BO3JEUCTBYIOT HA OKPYKAIOIIHX.

Jlocmamounas gpynkyus tenedoHa — korga tenedoH padoTaeT HOPMAIBHO.

Hzovimounas ¢pyrrxuyus TenedoHa — Korja 3ByK MepeiaeTcsi CIMIIKOM CUJIbHO, M OH UCKaXa-
ercsl.

Heoocmamounas ¢pyrxuyus tenedoHa — Korja CUrHaj IjioXo CIIbIIIEH.

IIpumep 3.15. ABTOMOOIIB

DyHKyus: aBTOMOOWIISI — nepemenyams JOEH.

Becnonesnas ¢yrkiyus aBTOMOOWIISI — 3aTPaThl SHEPTUH, KOT/1a aBTOMOOMIIb CTOUT, & IBUTaTeNlb
paboTaeT, HanpuMep, Ha cBeToope.

Bpeonvie ¢hyHkyuu aBToMOOMIISI — BRIOpAachIBaHUE B aTMOC(Epy BBIXJIOIHBIX Ta30B, 3ar psI3HsIA
OKPY’KaIOILYIO Cpey.

Jocmamounas ¢pynkyuss — HopMasIbHasi padOTa AaBTOMOOUJIAL.

H36vimounas yrkyus. ABTOMOOWIb PACCUMTAH HA CKOPOCTH JIBMKEHUS, 3HAUUTEIIBHO TIpe-
BBILIAIOIIYIO JOMYCTUMYIO CKOPOCTb.
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Heoocmamounas ¢yrxyust — 310, KOI1a aBTOMOOMIb HE MOKEM BBIOPAThCS U3 3aHOCA CHETa,
IPSA3U WIK IPEOJONIETh OUYEHb KPYTOH MOIBEM.
B omnpenenenue pyHKIMY BXOAUIIO MIOHATHE npouecc.

3.1.4. IIpouecc

IIpomnecc (0T nar. «processus» — MPOJIBUKEHHUE):

1) mocnenoBareibHasi CMEHa COCTOSIHUM CTaIuil Pa3BUTHS;

2) COBOKYITHOCTH TOCJIC[OBATENILHBIX JIEHCTBUI ISl JOCTHKEHUS] KAKOro-JIMOO pe3ysbrara
(HarpuMep, MPOU3BOACTBEHHbIE TIOTPEOHOCTH — MOCTIEI0BaTeIbHAsI CMEHA TPYIOBBIX OIEeparvil).

Jns1 pyHKIIMOHUPOBAHUS TEXHUIECKHUX CHCTEM MbI B OCHOBHOM OyIeM pacCMaTpuBaTh BTOPOE
ornpenenenue. [lepBoe onpezeneHre XxapakTepHO 1Sl pa3BUTHS CUCTEM.

IIpumep 3.16. Ilpurorosaenne xoce

Onepanus 1 — u3menbyeHue 3epeH kode.

Oneparys 2 — MOJIOTBIN KO(pe 3achIaeTCs B TYPKY.

Onepanysi 3 — TypKy 3a7IMBaeTCsl BOJIOM.

Onepaniysi 4 — TypKy CTaBsIT Ha OTOHb WUJIM TIOMEIAIOT B Pa30TPEThIN MECOK.
Onepanus 5 — KAyT, MOKa NOJAHUMETCS TIeHKa.

Onepaniysi 6 — TypKy CHUMAIOT C OTHSI.

Oneparust 7 — oXXuAaHNe TIOKA MEHKA OIyCTUTCS.

Onepatu 5S—7 MOBTOPSIIOTCSI HECKOJIBKO Pas.

IIpumep 3.17. KomnboTepHas nporpamma
Jlio6ast KoMITbIOTEpHAs IPOrpaMMa padOTaeT o ONpeeSIeHHOMY aJITOPUTMY — MOPSIZIKY Jei-
crBuii. Takum 00pa3oM, KOMIIBIOTEpHAS TIPOrpaMMa OCYIIIeCTBIISIET MPOILIECC.

IIpumep 3.18. Anropurm EBkinga

B kauectBe nporiecca npencraBum Anroputm EBkimga — MeToq BRIYKCIIEHUsT HAUOOBIIIETO
obmero nenenusi (HO/). D1o onuH M3 ApeBHEHINMX aJrOPUTMOB, KOTOPHIA MCHOJIB3YETCS O CUX
nop. HOJI — 3710 uncno, kotopoe aenuT 6e3 ocTaTka JBa Yucia U AeIUTcs camo Oe3 ocTaTka Ha JIIoOoi
JPYTOU NeUTeb JaHHBIX ABYX unced1. [Iporie roBopsi, 3To camoe OOJIBITIOE YMCIIO, Ha KOTOPOE MOKHO
0e3 ocTaTKa pa3fesMTh JIBa YKCIa, 1 Kotopbix uiercs HOJI.

Onucanue anropurma Haxoxaenuss HOJ nenanuem.

1. Bonpittee yncio aenruM Ha MEHBIIIE YHCIIO.

2. Ecnu yatcs 6e3 octatka, To MeHbinee uucio u ectb HOJL (cemyeT BBIATH U3 TMKIIA).

3. Ecnu ecTb OCTaTOK, TO OOJIbIIIEe YUCIIO 3aMEHsIeM Ha OCTAaTOK OT JeJIeHHS.

4. Ilepexoqum K MyHKTY 1.

Ipumep:

Harvimu HO/l ons 30 u 18.

30/18 = 1 (ocmamox 12);

18/12 = 1 (ocmamoxk 6);

12/6 = 2 (ocmamox 0). Koney: HO/l — smo oeaumenw. HO/[ (30, 18) = 6.

IIpumep 3.19. Komnuastop

BonbIIMHCTBO KOMIUIISAITOPOB MEPEBOAUT MPOrPaMMy C HEKOTOPOTO BHICOKOYPOBHEBOTO SI3bIKA
MPOrPaMMHPOBAHUS B MAIIIMHHBIN KOJI, KOTOPBI MOKET ObITh HETTOCPEICTBEHHO BBITIOTHEH IPOIIec-
COpOM.

[Mporiecc KOMIUIALMY COCTOUT U3 CIIEIYIOIINX TATOB:
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1. Jlekcnueckuil aHayim3. Ha atom 3Tane mociefoBaTeIbHOCTh CUMBOJIOB UCXOAHOTO (paisia
npeoOpasyercs B MOCIEA0BATEILHOCTB JieKceM. LleJb IekcMYecKoro aHaii3a — oiIr0TOBUTh BXOIHYIO
MOCJIE/IOBATENILHOCTh K IPAMMATHUYECKOMY aHAJIH3Y.

2. CuHTakcnyeckui (rpamMmmarudeckuil) aHamu3. [locieqoBaTeibHOCTD JieKceM Tipeodpa3yercst
B JIepeBo pazbopa.

3. Cemantnveckuii aHamus. [lepeBo pazdopa oOpadaThiBaeTCs C IIEJIbI0 YCTAHOBJICHUS €ro
CEMaHTHUKH (CMbICJIa) — HAllpUMeEp, NPUBS3KA UJEHTU(UKATOPOB K UX JeKJapalysm, TUIaM, Ipo-
BEpKa COBMECTHMOCTH, OTIpe/ieIeHH e TUTIOB BBIPAXKEHUH U T. JI. Pe3yabTaT 0ObIYHO Ha3bIBAETCS «ITPO-
MeKYTOYHBIM TPEJICTaBIEHUEeM/KOIOM», U MOXeT OBITh JOTIOJTHEHHBIM JIEPeBOM pa3dopa, HOBBIM
JepeBoM, a0CTPaKTHBHIM HAOOPOM KOMaH I MJIA YeM-TO ellE, yIOOHBIM IS IaTbHeHIel 00padoTKU.

4. Ontumuzanysi. BeIonHsAeTCs yaaneHue W3JMIIHUX KOHCTPYKIMI M YIPOIIEHUE Koaa
C COXpaHEHUeM ero cMbicia. ONTUMH3AISA MOXKET ObITh HA PA3HBIX YPOBHSIX U Talax — HalpuMep,
HaJl MPOMEXKXYTOUYHBIM KOAOM MJIM HAaJl KOHCYHbIM MAalllTMHHBIM KOIOM.

5. Tenepaiust koma. M3 mpoOMeKyTOYHOTO MpeJICTaBICHUsI MOPOKIACTCS KO Ha IIeJIeBOM
sa3plke. B KOHKPETHBIX pe€ain3alluAX KOMITWIATOPOB 3TU 3STallbl MOI'YT 6I)ITI) pa3acI€Hbl 1
HAa000pOT COBMEIIEHbI B TOM WJIM MTHOM BHJIE.

Kaskplii M3 TUX ITANOB UMEET CBOK MPOrpammy, pabOTAIoIIYI0 10 ONPEACICHHOMY ajro-
pPUTMY — TIPOLIECCY.

[MousTus npoyecc v PyHKIMS TECHO CBSI3aHBI C TIOHSATHEM MOTOK. OH OCYILECTBIISIET POIIECC
Y BBINOJIHSET (PYHKIIMIO.

3.1.5. IloTok

IToToK MOXET ObITh:

— geuecmeenHbiM (TIOTOK BEILIECTBA);

— nosesvim (IOTOK TI0JIS);

— uHgpopmauuorHvim (MIOTOK UH(POPMALIUN).

K BemecTBeHHBIM MOTOKAM OTHOCSITCSI BCE BUJIBI TPAHCIIOPTHBIX CHICTEM, TIOTOKU CHITTYYHX,
KHUJKUAX U ra3000pa3HbIX BEIIECTB, B YACTHOCTU UCTIONB3YIOIIHX, TPYOOIPOBO/IBI, HATPUMED, ITHEB-
MaTuJecKas moura u T. [I.

K mojeBbIM MOTOKaAM MOXHO OTHECTH TIOTOKU JIEKTPUUECTBA, HATIPUMEDP, TPOXOMSIIHIE
0 MPOBOJAM, CBETOBBIC IMOTOKH, HAIIPUMED, TIO ONTOBOJIOKOHHBIM KaOesisiM, MarHUTHbBIE TTOTOKH,
pa3IMYHbIC U3TyYEHUS U T. JI.

N opmannoHHbIe MOTOKH MOTYT PACIPOCTPAHATLCS PA3IMUHBIMU Iy TSAMU: Yepe3 revart-
HBIe MaTepuasibl, IHTepHEeT, paauo u TesieBuIeHre U T. 1. HocuTensaMu nHgopMaruu siBisieTCs Belle-
CTBO U / Wi 110J1e (SHEPrus).

Kpowme Toro, notoku MoryT ObITh BHYyTPEHHHE Y BHEIIIHHE.

IToTOKM OCYIIECTBIISIOT B3aUMOICUCTBHS U BBITIONHSIOT padoTy.

BHyTpeHHHE MOTOKH OCYIIECTBIISIOT BO3/ICHCTBU S OTHOTO JIEMEHTa CUCTEMBI Ha IPYTOM WITH
nux B3aHMOﬂ€ﬁCTBHe 110 OpFaHI/I3OBaHH])IM CBA3AM Me>1<11y HUMMUA.

BHemiHne moTOKM OCYIIECTBISIOT B3aUMOACUCTBUE CUCTEMBI C HAJICUCTEMOM, OKPY:KalolIen
cpenoii 1 0OpaTHOE BIMSHUE HAJICUCTEMBI M OKPYKAIOIIEH Cpe/bl Ha CUCTEMY.

OTcyTcTBHE yUeTa TaKMX BIMSHUNA MOXET He TOJIbKO OTPULIATENIBHO CKa3aThCsl HA paboToCHo-
COOHOCTHM CHUCTEMBI, HO U BPE/IHO BIIMSTH HA BHEIITHIOW CPEy.

Ipumep 3.20. Konaummonep
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Konguumonep, ¢ noMolpio BEHTUIATOPA, CO3aeT MOTOK BO3/1yXa (XOJIOAHOTO WU FOPSYErO).
ITO GHewHUl NOMOK Geuyecmed.

[Totok ¢peoHa — 310 6HYyMpeHHULi NOMoK 8eujecmaa.

DNeKTPUYECTBO, TIOIBOAUMOE U3BHE, K OJIOKY MUTAHUS KOHAUIMOHEPA — 3TO GHEUHULI NOMOK
sHepeuu. [TOTOKM SHEPruU OT OJIOKA MUTAHUS — ITO BHYMPEHHUE NOMOK SHEP2ULL, TIOABOTUMbIE K KOM-
MIPeccopy, BEHTUIATOPY U OJIOKY YIpaBJIeHUSI.

CurHasel, OCTyNAOIIKE OT JaTYUKOB U MOAAIOLINE Ha KOMIIPECCOP U IBUraTe/lb BEHTUIISTOPA
U qpyrue OJIOKU — 3TO 8HympeHHUue nomoku ungopmayuu . VInppakpacHblii CUTHAJ OT MyJIbTa YIIpaB-
JIEHUS1 — 3TO BHEULHULL NOMOK UHPOPMAUUU .

IIpumep 3.21. KomnbioTep

B xommbioTep moctynaer nomok enewsHeit urgpopmauyuu. Kommbiotep oOpalaTeiBaeT 3Ty
UH(POPMAIHIO. DTO 8HYMperHUil uHgopmauuorHi nomok . Komneiotep BbIIaeT pe3yabTaTsl o0pa-
6oTaHHON MH(pOPMAITMK HAa BHEIITHHAE YCTPOWUCTBA, HATTPUMED, HA MOHUTOP — 9TO GHEUHULI uHhopma-
UUOHHDBIIL NOMOK.

OneHKy NOTOKOB MOXHO IMPOBOAUTSH TIO:
— Iloneznocmu.
— Cmenenu ux 6binoAHeHUs..

OrnuiieM OIIEHKY MOTOKA:

1. Ilo noae3nocmu:

— none3nwlll;

— becnonesmulii;

— 8peoHblil.

2. Ilo cmenenu 8vino.AneHUs: NOAE3HOCMU NOMOKA.:
— 00CMAamMounblii;

— UBOLIMOUHBILL,

— HeOOCMAamouHblIl.

ITose3HbIIH MOTOK — IMOTOK, 00ECNICUNBAOIINN paOOTOCTIOCOOHOCTh CHCTEMBI.

BecnoJie3Hblil MOTOK — MOTOK, HE CO3/IAIOIINI pad0TOCIOCOOHOCTh cUCTeMbl. VIHOT/Ia Takue
[MOTOKM HA3BIBAIOT JIMIIHHAMH.

Bpeaubiii MOTOK — MOTOK, CO3JIAIONTNI HeXeaTeIbHbIN (h(eKT.

JlocTaTOYHBII MOTOK — MIOTOK, CO3JAM0IIMK HeOOX0AUMOe (JIOCTaTOYHOE) JEHCTBUE.
HN30LITOYHLII IOTOK — IIOTOK, CO3AIOIINI U30BITOYHOE JEHCTBHE.
HeaocraTouHblii MOTOK — MOTOK, CO3JAIONINNA HEOCTATOYHOE JICCTBYE.

IIpumep 3.22. Xon0a1JIbHUK

Becnonesnvui nomox 11 NOTpeOUTENS — NOTOK TeIUla OT MCTapuTess (3aJHel YacTu XOJo-
JUJIBHUKA).

Bpeonwiii nomok X0n0AnIbHUKA — MOTOK (aKYCTUYECKUI) 1IIyMa KOMITpeccopa.

Jlocmamounwlii nomok X0noguIbHUKA — HOPMaJIbHBIN ITOTOK XOJIOHOTO BO3/1yXa BHYTPH XOJIO-
IUIbHUKA. M30b1mouHblii NOMoK XOMOIMIIBHUKA — 9TO U30BITOYHBIN IIOTOK XOJIOIHOTO BO3/1yXa (Tiepe-
OXJIAXKJICHUE) — HIKe TpeOyeMoi TeMIepaTyphl.

Hedocmamounwlii nomok X0NOAUIbHUKA — HEIOCTATOUHBIN IOTOK XOJIOAHOTO BO3/1yXa, HE 103~
BOJISIIOIIMI CO3/1aTh TpeOyeMylo TeMIleparypy.
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IIpumep 3.23. Komnbiotep

Becnonesuwviii nomok — NOTOK SHEPTUH, KOrJa Ha KOMITbIOTEpe He padoTaloT, a OH BKJIIOYEH.
TTOTOK 9MIEeKTPO3HEPT U B KOMIIBIOTEPE JOJIKEH ObITh TOJIBKO TOT/IA, KOT/Ia BBOIUTCS, 00padaThBaeTCs
U BbIBOIUTCA MHGopMalvs. B octaibHOe BpeMsi KOMIIBIOTED BITYCTYIO pacxonyeT 3Hepruio. Kpome
TOTO, IOTOK SHEPrUH JOJDKEH MOIABAThCS TONBKO K TEM YacTsIM, KOTOpbIE B JJaHHBIA MOMEHT pado-
TaloT.

Bpeonwiii nomox KOMIbIOTEPA — NOTOK IEKTPOMATHUTHOTO M3JTy4YeHHUsl OT KoMIiblotepa U Wi-
Fi, notok myma ot BeHTHIIATOpA.

Jlocmamourwlii nomok — OTOK JIEKTPOIHEPIUY U MH(POPMAIIIHU, HEOOXOAUMBIH [JIsI HOpMAJIb-
HOH paOOTHI KOMITBIOTEPA.

Heoocmamounblii nomok — HeAOCTATOUYHBIH TTOTOK IEKTPOIHEPrur U MH(pOpPMAIK, HEOOXO-
JOVIMBIA [T HOPMAJTBHOM paOOThI KOMITbIOTEpa, HAIpUMEp, pa3psikeHHass OaTtapesi, Korjaa mporcXo-
UT fonrast 00paboTka MH(pOpMAIIK, HATPUMED, PU CKauMBaHUK UH(popMarmu 3 MHTepHera.

IIpumep 3.24. ABTOMOOIID

Becnonesnoui nomok — NMOTOK OEH3WHA, KOTZA aBTOMOOWJIb CTOWT, a JABUTraTeslb paboTaer,
Harpumep, Ha cBeToope.

Bpeonvuii nomok — TOTOK YIJIEKHUCIIOro (BBIXJIOITHOIO) rasa, BeIOpackiBaeMoro B armocdepy,
3arpsI3Hss OKPYKAIOIILYIO Cpefy.

Jlocmamounwlii nomok — OTOK OeH3MHA, 00ECTICUNBAIOIINI HOPMAIBbHYIO pab0Ty aBTOMOOHJISI.

H36b1mounblii nomok — NOTOK OeH3MHA, N30BITOYHO TIOCTYTAOIIHIA B IBUTATEIb, IIPUBOSIIUIA
K €ro nepepacxomny.

Heoocmamounwiii nomok — OTOK OeH3MHa, He 00eCTIeUMBAIOIINI HOPMAaJIbHYI0 padoOTy aBTO-
MOOWJISI.

Jlro6as cuctema U (PyHKIMS UMEIOT ONPE/ICNICHHYI0 HePapXuio.
3.1.6. Uepapxus

OnwuiemM uepapxuio CUCTEMBI:
— COOCTBEHHO, cucmema,

— ee nodcucmemut;

— HaOcucmema,

— @HewHss cpeoa.

IToacucrema — cocTaBHBIE YACTU CUCTEMBL.

Hancucerema — 310 00beKT, Ky/la BXOAUT CUCTEMA B KAYECTBE MOJICUCTEMBI.

Nepapxus MoxeT uMeTh OoJiee BHICOKHE PaHTH, HAIIPUMeEpP, Ha/IHAJICKCTeMa U OoJiee HU3KKE
paHru, HarpuMep, MOANOACUCTEMA.

Hannancucrema — 9T0 00BEKT, Ky/la BXOOUT HAJCUCTEMa, a TIOMIOACKCTEMA — 3TO JIEMEHTHI,
13 KOTOPBIX COCTOMT ToficcTeMa. KolmmyecTBO paHroB MOXKET OBITh JIOCTATOYHO OOJIBITIOE.

IIpumep 3.25. Komnbiotep

Cucmema — nepcoHANbHbBIL KOMNBIOMED.

Tloocucmembol: cCUCTEMHBIH OJIOK M YCTPOWCTBA BBOJIA — BBIBO/IA (HAIPUMED, KJIABUATYPA, MbIIIb,
MOHUTOp, IPUHTEP, CKAHEP, Kamepa U T. I1.).

Iloonoocucmemvl CUCTEMHOTO OJIOKa — 3TO MPOLIECCOP, MATEPHHCKasl TUIaTa, BUACOKapTa, Orle-
paTHBHAs MaMsTh, KECTKUH JVCK, TUCKOBO, 3BYKOBasl KapTa, ceTeBast Kapra, OJIOK MUTAHUS U T. 1.

Haocucmema — KOMIIBIOTEpHbIE CETH U T. [I.
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Haonaocucmema — 310 BcemupHas naytusa, MiHtepHer.
Brewnsisi cpeda — 310 cpejia, B KOTOPOI HAXOAUTCSI KOMITBIOTEP, HAIlpuMep, MOMeIeHNe, BO3-

OyX U T. 1.

Ipumep 3.26. Teaecon

Cucmema — tenedoH.

Toocucmemol: MUKPO(MOH U HAYIITHUK, KJIaBUATypa, AUCIUIeH, TaMsTh U T. T1.

Tloonoocucmemvt — 31O MEMEHTHI, U3 KOTOPHIX COCTOST MUKPO(OH M HAYIITHUK, KJIABUATYpa,
IUCIUIEH, IAMATh U T. 1.

Haocucmema — ATC, TeneOHHbIE CETH U T. 1.

Haonaocucmema ATC — 310 perroHasbHasi 1 MUpoBasi Tesie(pOHHAS CETb.

Brewnsisi cpeda — 4anie BCero — rMoMeIeHue 1 BO3ayX.

IIpumep 3.27. ABTOMOOIID

Cucmema — aBTOMOOWJIb.

TToocucmemot: Koneca, qBUraTesib, OEH300aK, CUCTEMa YIIPABJICHUS U T. II.

TToonoocucmemvt ABUATATEIISI —3TO MOPIICHD U MITMHIP, [IATYH, CBeYa, KJIallaHbl, KOJICHYAThIi
BaJI, KapTep u T. JI.

Haocucmema — TOPOXXHOE JBMKEHHE, K KOTOPOW OTHOCSATCS: IOPOTH, aBTO3aIpPaBOYHbIE CTaH-
LIUM, aBTOCTOSTHKH, CCTEMa YIIPaBJICHUsI IBUKEHUEM, Tapaku, PEMOHTHBIE CITYKObI, 3aBOJIbI M3TOTO-
BUTEJIN U T. 1.

Haonaocucmema — 3T0 pernoHasibHasi K MUPOBAasi CETh JIOPOKHOTO JBUKCHHUS.

Buewnsisi cpeda — OTKPBITOE TPOCTPAHCTBO U aTMOC(EPHBIE SIBJICHUS.

DYHKIHM TaKKe, KaK ¥ CUCTEMBbI, UMCIOT HEPaAPXUUEeCKYI0 CTPYKTYpy. PYHKITUs OOJiee BhICO-
KOTo paHra, Kak mpaBwiio, 6osnee odmas (yHkims. PaccMorpum uepapxuio (pyHKIUH 110 crmenenu
8AICHOCIU

— (pyHK1IMS BBICHIETO (HY1€6020) paHza — TJIAaBHASA (PYHKIUSA, €€ ellle Ha3bIBAIOT IVIAaBHOM
10JIe3HOI (DyHKIHeN;

— (pyHKIMSA nepeozo parza — OCHOBHASA (DYHKIMS;

— (pyHKIMSA 6MOopoeo panea — BCIOMorareJbHast (DYHKIMS .

MoxHo paccMaTpuBath U (PyHKUIUM 3-TO ¥ HUKE PAHTOB.
Uepapxus ¢pyHkuuii nokazana Ha rpade (puc. 3.2).
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Puc. 3.2. Uepapxus ¢pyHKIMA
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I'nasnas dynkyus — 1o GyHKIMS BHICIIETO (HYJIEBOTO) paHTra, YKa3blBalolas IaBHOe JIeH-
CTBUE — Ipe/iHa3HaueHne cucteMbl. OHa JOMKHA BBINOJTHATH TJIABHYIO 11€/1b, 00eCrieYrBasi IJ1aBHYIO
MOTpeOHOCTh B CHCTEME.

Ocnoguvie goynkyuu — 310 (PyHKIMH TIEPBOTO paHTa, (DYHKIIMA OCHOBHBIX TIOJICHICTEM.

OcHoBHbIe (YHKIIUM 00eCHeYrBalOT PadOTOCMOCOOHOCTh TIABHOM (PYHKIIMH, a, CJeJoBa-
TEJILHO, U BCEU CUCTEMBI B LIEJIOM.

Bcnomozamenvnvie doynkyuu — 310 (QyHKIMU BTOPOro paHra, (PyHKIMU TOATIOACHCTEM.
BcromoraresnbHbie (hyHKIIME 00ECTIeurBalOT pabOTOCIOCOOHOCTh OCHOBHBIX (DyHKIMH. PyHKIUM
HU3IIUX (N) PaHTOB, TMPEK/IE BCETO, JOIKHBI 00eCeurnBaTh padOTOCIOCOOHOCTD (DYHKIIMIA BBICIIIUX
(n-1) paHros.

dynK1MH, 00ecTIeunBaloIre padoTOCIOCOOHOCTD, OyJIeM Ha3bIBaTh HEOOX00UMbBIMU (PYHKUU-
samu. PyHKIMOHATIBHAS PaOOTOCIOCOOHOCTD CHCTEMBI OIpeiesisieTcss HAOOPOM HEOOXOAUMBIX (DYHK-
II1I BCEX PAHTOB, KOTOPBIH IOTKEH ObITh HEOOXOOUMBIM U OOCHAMOUHBIM, W B TO e BpeMsi odecrie-
YMBATh PYHKUUOHANLHYIO NOAHOMY .

IIpumep 3.28. Komnbiotep

I'naenas pynxyust — o0padoTka nHOpMaIuu (KOMIbIOTEp 00padaThiBacT MHGOPMAILIUIO).

OcHosnbvle (pyHKYUU: CUCTEMHOTO OJI0Ka — MprueM, 00pad0TKa, XpaHeHHe U BHIBOJL IIU(POBBIX
(MIEKTPUUYECKUX ) CUTHAJIOB, KJIABUATYPbI — BBOJI U POBOI 1 OyKBEHHOHN MH(OpMAIIUX, MOHUTOPA —
BBIBOJI MH(POPMAIMK Ha 9KPaH U T. JI.

Bcnomozamenvhas ¢pyHKiUst 9aCTA CUCTEMHOTO OJIOKa, OJIOKA IUTaHus1, — o0ecriedeHne MeK-
TPUYECKOI SHEprueil.

Ipumep 3.29. Teaecon

I'asnas pynkyus — nepegada 3ByKOBOTO CHI'HANA, HAIPUMED, Peyu.

OcHosnvie pyHkyuy: MAKpooHa — Mpeodpa3oBaHMe 3BYKOBOTO CUTHAJIA B JIEKTPUUECKHI,
HayITHUKA — TPe00pa30BaHue MEKTPUIECKOTO CUTHAJIA B 3BYKOBOM, KJIABUATYPbl — BBOOUTH I PO-
BYIO 1 OYKBEHHYIO0 MH(MOPMALIUIO U T. 1.

Bcnomozamenvhas ¢pyHKUsi KHOTIKM KJIABUATYPbl — BBOJ, KOHKPETHOTO 3HAKA.

IIpumep 3.30. ABTOMOOIID

I'nhasnas ynkyus — nepeBo3ka (epeMeleHue) JIOAeu.

Ocnognuvle ¢pynxuuu: 6eH300aka — XxpaHeHue (yaepkaHue) OeH3uHa, JABUTaTeNsT — mpeodpa-
30BaHKMe OCH3WHA B TIOCTYMAaTeJbHOE IBMKCHUE, TPAHCMUCCHHM — TpeoOpa3oBaHKe MOCTyNaTelh-
HOT'O BO BpauiarejbHOe JABWKEHUE U T. 1. BcnomozamenvHas pyHkyusi yacTell ABUTATEIS: TIOPIITHS
Y IIWINHJIPA — cKaThe OeH3MHA (CO3/1aHue JaBJICHNS).

Hrtak, Mb1 PaCcCMOTPETIN OCHOBHBIE OITPEACIIEHNA CUCTEMHOI'O IOAX0Ja: CUCTeEMa, (bYHKIII/IH,

Hepapxusi ¥ MIPUCYIIHE UM TOHSATHS: UeN0CIHOCMb, C80Licma0, omHoutenue, npoyecc. Kpove
TOro, ObUTM BBEICHBI OHATHUS: AHTPONOTEeHHASI ¥ TEXHUYECKASA CHCTEMBI.
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3.2. CucTreMHOCTH

3.2.1. O0mue noHATHA

[ToHsATHE CUCTEMHOCTH BBITEKAET U3 CUCTEMHOTO ITOIXO0/A.

CucTeMHOCTB — 3TO CBOWCTBO, 3aKJII0YAIOIIECECs B COITIACOBAHUY BCEX B3aMMOJCHUCTBYIOIINX
00BEKTOB, BKJIIOUAsI OKPYKAIOIIYIO cpefty. Takoe B3auMoieliCTBHE JJOJIKHO ObITh IOHOCTBIO cOaaH-
CHPOBAHO.

O6vexkm Oyoem 8bINOAHEH CUCHEMHBIM M020a U MOAbKO Mo2dd, KOrJa OH OTBEYaeT CBOEMY
MpeJHa3HAYEHUIO, )KU3HECTIOCOOEH M OTPUIIATESIHHO He BIIMSIET HAa PACIIONOKEHHBIE PAOM OOBEKThI
1 OKpyXkalomryio cpeny. Takum o0pa3oM, 9ToO0bl 06BeKkn ObUT 8bINOAHEHHLIM CUCHIEMHO, OH JTOJKEeH
omeeuams OnpedeNeHHbIM MPeOOBAHUSIM.

CucremHble TpeOGOBaHUSI

1. Cucrema 0/KHa OTBEYaTh CBOEMY NpeJHA3HAYEHUIO .

2. Cucrema gomkHa OBITH dKH3HECIIOCOOHOI .

3. Cucrema He JOJKHA OTPULATEJIbHO BJIUSTH Ha PACTIONIOKEHHbIE PSIIOM OOBEKTHI U OKPY-
KAIOIIYIO Cpejy.

4. [Tpu MOCTPOESHNH CUCTEMBI HEOOXOAMMO YUUTHIBATH 3aKOHOMEPHOCTH €€ Pa3BUTHS .

CucremHble TPeOGOBaHMSI TTPE/ICTABIISIOT COOOM COCTABIISIONIME 3aKOHA YBeJUYeHHUsI CTe-
MeHN CUCTEeMHOCTH (puc. 3.3).

CHCTEeMHOCTD

OTpEnATEIBHO Yuaer

[Ipemaasaavenne | | AaznecnocodHOCTE He BIHATHL HA IAROHOMEPHOCTER
OKpYHKEeHHE pa3BHTHS

Puc. 3.3. CtpykTypa cuCTEMHOCTH

IIpeaqna3zHavyeHHe CUCTEMBbI ONVCHIBACTCS 2.1A8HOU PYHKYUEI CUCHeMbl, BHITIONHSIS 2.1a6-
HYI0 Ueab cucmembl, yIOBJIETBOPSIS ONPeEICHHYI0 ROMPeOHOCb.

Ku3HecnocoOHOCTb TEXHUYECKON CHUCTEMbl OMpelelnsercss ee padoTocnocoOHOCTbIO
1 KOHKYPEHTOCIOCOOHOCTHIO .

Cucrema OyayT »KH3HECIOCOOHA, eCI OHA PA60TOCIOCOOHA ¥ KOHKYPEHTOCIOCOOHA .

Pa6oTocnoco6HOCTH — 3TO CIOCOOHOCTH BHITIONHATH 33JaHHYI0 (DYHKIIMIO C TTapaMeTpamu,
YCTaHOBJIEHHBIMH TEXHUYECKUMU TPEOOBAHUSIMH, B TEUCHHE PACUETHOTO CPOKA CITYKOBI.

Jpyrumu cioBaMu pa6oToCcnocoOHOCTh — 3TO KaYeCTBEeHHOE (DYHKIIMOHUPOBAHKE CUCTEMBI,
T. €. KQUeCTBEHHOE BBITIOJIHEHHE TJIABHOM (DYHKIIMU CHCTEMBI.

K mapamerpam paboTOCHOCOOHOCTH MOMHUMO KaUYeCTBEHHOTO (DYHKIIMOHUPOBAHHS CHCTEMBI
(B TOM 4MCIIE HAOEHCHOCIU U 00N208€UHOCTU) MOXKHO TaKXKe OTHECTU 9P2OHOMUUECKUE NAPAMEmpPbl
(XapakTepu3yloT COOTBETCTBUE TOBAPA CBOMCTBAM YE€JIOBEYECKOTO OPraHu3Ma).
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PabotocnocobHOCTh onpenensercss HUIMYMeM HEOOXOIUMBIX 3/1eMeHn08 ¢ TpeOyeMbIM Kaue-
CTBOM, HaJIMUYMEM M Ka4eCTBOM HEOOXOIMMBIX CBSI3ell Mek1y JIeMeHTaMU, OpraHu3aleil HeoOXo-
IUMBIX IOTOKOB C TPeOyeMbIM KaueCTBOM.

KoHKYpeHTOCNOCOOHOCTh TOBapa — CHOCOOHOCTh MPONYKIMU ObITh NPUBJIEKATEIbHOM
TI0 CPABHEHMIO C IPYTMMU U3/EIMSMHI aHAJIOTMYHOTO BU/IA M HA3HAYEHMSI, Oylarogaps JIydIiemMy COOT-
BETCTBUIO CBOMX KAUECTBEHHBIX M CTOMMOCTHBIX XapaKTepHCTUK K TPeOOBAHUSM JAHHOTO PHIHKA
Y TIOTPEOUTETHCKUM OIIeHKAM.

KoHKYpeHTOCNOCOOHOCTh KOHKPETHON CUCTEMBI OIPEAEISIETCs 10 CPABHEHUIO C KOHKYPH-
pyoieit cucremoit. KoHKypeHIus 3aBUCUT OT:

— KOJIMYECTBA M KaueCTBAa BBINIOJIHAEMBIX (DYHKLIUH;

— CTOMMOCTHU JaHHOU CHUCTEMEI;

— CBOEBPEMEHHOCTH €€ TOsIBJICHNS HA PHIHKE.

INoMuMO TeXHUYECKUX (DYHKIIMH ClIeqyeT yUUTHIBATh TAKXKE ICTeTHUYeCKHEe 1 IICUX0JIornye-
ckme. OIMH U3 OCHOBHBIX 3CMeMUYecKux napamempos — 310 OU3aiin npooykma v Yynakosku, BKIIO-
yasi U UBETOBYIO raMmy. K ncuxonoeuueckum napamempam ciegyetr OTHECTU NPECHUNICHOCHTb, NPU-
81€KaAMENbHOCHb, OOCHYNHOCMb U T. 11.

Terepb MOXHO TIPECTaBUTH OoJice ACTAIBHYIO CXeMY CTPYKTYphl cucTeMHOCTU (puc. 3.4),
KOTOpasi SIBJISIETCS CTPYKTYpOr 3aKOHA YBeJINYeHHs CTeNeHH CHCTEMHOCTH .

Cucrema padoTocrocoOHa, KOrjia OHa BBHIMOHSET IMIaBHYI0 (DyHKIMIO crcTeMbl. Pabotocno-
coOHasl CUCTeMa OTBEeYaeT ee MpeJHa3HAuCHUIO M UMEET OMpee/IieHHYI0 CTPYKTYPY.

CHCTEMHOCTE

Vaer

IIpeanazHagenne
CHCTEMBI

AmuecnocofHocTe

PaboTocnocolHOCTE KoHkypeETOC MOCOGHOCTE

Puc. 3.4. CtpykTypa 3aKOHa MOBBIIIEHUS] CTENIEHU CUCTEMHOCTH

eas,
noTpedHOCTh

CTpykTypa cucTeMbl JI0JIKHA BBIIOJIHSATh 2/1A8HYI0, BCE OCHOBHbIE I 6CNOMO2AMEAbHbBLE
dynKuuu, npecTaBiisgs OO0 COBOKYIMHOCTh B3aMMOCBSI3aHHBIX 9JIEMEHTOB U CBsI3e€ll.

Pa60ToCcnocoOHOCTD 3aBUCHT HE TOJIBKO OT CHIPYKMYPbl CUCHEMbL, HO M OT CBOOOTHOTO MPO-
X0/1a HEOOXOIUMBIX GHYMPEHHUX U GHEUWHUX TTOTOKOB.,

3.2.2. OTcyTcTBHE CHCTEMHOCTH

[pumep 3.31. Teaedon

DNeKTpOMarHUTHOE U3Ty4eHHe, BO3HHUKAIOIEe MPU PasroBOpe MO MOOMIBHOMY Telie(hOHY
BPEIHO BO3JEUCTBYET Ha OKPYKAIOIIYIO armaparypy, Io3TOMy B caMosieTax U B OOJIbHUIAX He pa3-
pelaeTcsi pa3roBapuBaTh 0 MOOMIIBHOMY TeJiepoHy.

AHTEHHBI pETPAHCIATOPOB MOOUJIBHOM CBSI3M BPEIHO BO3JEHCTBYIOT HAa OKPYKAIOIIHX.
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IIpumep 3.32. ABTOMOOIIB

MainvHbl BHIOpachiBaloT B aTMOC(EPy BHIXJIOITHBIE I'a3bl, 3arPs3HSS OKPYKAIOILYIO CPEy.
Hlopora BpeTHO BO3JICIICTBYET Ha aBTOIOK PHIIIIKY, UCTUPAST UX.

Atmocepa BpeiHO JeHCTBYET Ha Ky30B aBTOMOOWIISI — TMOSIBJISIETCS] KOPPO3USI.

3.2.3. DBoJIIOIIOHHOE Pa3BUTHE

CHUCTEMHOCTD TaK K€ YYUTHIBAET U 3aKOHOMEPHOCTU HCTOPHYECKOI0 Pa3BUTHS HCCIENy-
eMOro o0beKTa — 3BOJIONHOHHOE pa3BHUTHe. DTO nocieHee TpeOboBaHue cucTeMHOCTH. OHO
YUMTBIBAETCS MIPU MPOTHO3UPOBAHUY PAa3BUTHUSI OOBEKTA UCCIICAOBAHUS IyTEM yJeTa BbISBIEHHBIX
TEeH/ICHIIUI UCTOPUYECKOTO U JIOTUYECKOTO Pa3BUTHS JAHHOTO OOBEKTa, a TAKKe y4eTa OOIIHX 3aKO0-
HOB Pa3BUTHS CUCTEM. B pe3ysbTaTe moyyaoT oO1Iyio TeHIEHIUIO Pa3BUTHS UCCIIEAYeMOro OObeKTa
Y KOHLIENTYaJIbHOE IIPE/ICTABJIEHUE €T0 CJIENYIOINX TTOKOIECHU.
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3.3. CucreMHbIN O1IepaTop

I'. C. Anprrynep paspadoran «CUCTEMHBIH OrepaTop».
Ero crpykrypa npencrasiena Ha puc. 3.5.

IIpomioe Hacrosamee byaymee

| Haacucrema

| Cacrema

! IHHoacHcTeM

Puc. 3.5. Cucremnsiii oneparop

YenoBek C pyTMHHBIM MBIIUIEHUEM PAaCcCMAaTPUBAET TOJIBKO caMmy cuctemy (puc. 3.6). bonee
yITyOIeHHbBIN OIXOM — BHISIBUTH M UCCIIEOBATH YACTH, U3 KOTOPHIX COCTOUT CUCTEMA — MOACUCTEMBI.
OnbITHBIE TIOOY BBISBIISIOT, KyAa BXOAUT CUCTEMA — OMPENIENSIIOT HAJICUCTEMY U OKPYKAIOIIYIO CPELy.
OT0 Hepapxnyeckasi CTPyKTypa.

m HagcucTeMma
+ +
—— ——

— m— CHcTeMAa
I

EI_EI_; | Moacacrema

Puc. 3.6. CucremHble ypoBHU

IIpumep 3.33. [IlepeBo

B kauecTBe cuCTEMBI MBI PACCMOTPUM JI€PeBO, TO €r0 MOJACUCTEMBI: CIME0.1, KPOHA U KOPHU.
B cBoI0 04epeap MoncUcTeMbl MOT'YT UMETh CBOM COCTABJISIIONINE YACTH — OIOICUCTEMBI, HAIPUMED,
KpOHa UMeeT gemai. Y BETBEW UMEIOTCSI CBOU MOJCUCTEMBI: AUCHIbS, NA0ObL. Y JIACTEB UMEIOTCS
TIOJICUCTEMBIL: UepeuioK, NPOACUAKI, mKanu aucma. HajcucteMon nepeBa siBJsieTcs Jiec.
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B cucremaom MBIIUJICHHUHU, MTPEKAC BCETO, Mbl JOJIKHBI BBIABJIATL BCE CTPYKTYPHBIC COCTaBJISA-
[o11IMe (CUCTEMY, HAJICUCTEMY M MOJICUCTEMBI), MHOTO YPOBHEH rojicucteM 1 HajacucteM. HeoObruaiiHO
Ba)XHO 3HATh COCEJJHUE CHCTEMbl M OKPYXKAIOIIYIO cpeny. Takum oOpa3oM, CUCTEMHOE MBIIILICHHE
JIOJKHO paccMaTpvBaTh BCe HEPapXUYecKHe CUCTEMHbIE YPOBHH.

Ho tosbko 3HaHWE THUX YPOBHEH HedocTaToyHO. HeoOXOqMMO yUMThIBaTh BJIHMSHUE TOJICH-
CTEM Ha CHCTEMY, CUCTEMBI Ha HAJICHCTEMY U OKPYKAIOIIYIO Cpelly, U 0OpaTHOE BO3/ICHCTBUE HAJICH-
CTeMbl M OKPYKAIOIIEH Cpeibl HA CUCTEMY U MOJACUCTeMbI. be3 ydera 3TuxX BIAMSHUN Mbl HE TOJBKO
cliesiaeM TUI0XO padoTaIIyI0 CUCTEMY UM BOOOIIE He pad0TOCIOCOOHYI0, HO MOXKEM OKa3aTh OTPH-
1aTeIbHOe BO3/ICHCTBUE Ha MOJICUCTEMBI, COCE/IHIE CCTEMBI, HAJICUCTEMY WM OKPYKAIOIILYIO CPEjLy.

[MokakeM B3aMMOBJIUSTHHE TIOJICKCTEM HAa CUCTEMY, CUCTEMbI Ha HAJICUCTEMY U OKPYKAIOIIYIO
Cpelly Ha prMepe JepeBa.

Ipumep 3.34. /IepeBo (nponomkeHue)

Bun nepeBa u ero noacucteM CyIieCTBEHHBIM 00pa3oM 3aBUCUT OT OKpYKaroiiei cpeapl. Tak
Ha ceBepe U BBICOKOTOPHBIX palilOHAaX PaCTyT, HAIPUMEDP, KAPJIMKOBBIE IEPEBbsI; B ITYCThIHE — PACTEHUS
CIIOCOOHBIE 3aracaTh Biary (CyKKyJEeHTHI), HallpUMep, KaKTYChl, 3alacaloliye Bjary B cTeOsx, anod
B COYHBIX JIUCTHSIX.

OT ycoBMii BHEIIHEN cpelpl 3aBUCAT U NoacucTeMbl pacTeHuil. CyKKYJeHThl UMEIOT MSICHU-
CTO-COYHBIE CTEONH, JIMCTbs, WM KOPHEBUINA, JTYKOBHUIIb, KJIyOHH, CIIOCOOHBIE 3aracaTh U JOJIT0e
BpeMs OepekKHO UCTIONb30BaTh 3anaceHHyo Boay. Koxkuiia credneil v TMCTheB CYKKYJIEHTOB IMOKPhITA
MACTUYHOM JIAKOTOI00HOM TUICHKOM — KyTHKYJIOH, XOPOIIIO OTpaXalolei conHeuHsle Jiyun. Kakryc
coOMpaeT BJIary U U3 BO3/yXa, IyTeM ee KOHJECHCAIIMK Ha BOJIOCKAX M KOMIOUKax (apeosax), oOmas
TUIONIA b, KOTOPBIX TIOJMYyYaeTCsi OYeHb OOJBIION.

B cBo10 0uepenp pacTeHusi BIUSIOT U Ha OKPYKAIOIILYIO CPEY, BbIASISIS HITH MOTJIONIAs U3 aTMO-
cepsl KUCTIOPO WM YIJIEKUCIIBIN Ta3 B Pa3IMYHOE BPEMS CYTOK.

IIpumep 3.35. Mopckas uryana

Mopckas uryana oOMTaeT UCKJIIOYUTENIbHO Ha ["amanarocckux octpoBax. OHa nmuTaeTcst Mop-
CKMMHM BOJOPOCIISIMHM M UMEET YHUKAIBHYIO CPEJ COBPEMEHHBIX SIIIIEPUI] CIOCOOHOCTD MTPOBOAUTD
1104, BOI[OIjl OKOJIO 4aca. I/IFyaHbI HAYyYWJIUCh 3aJCPKMBATh JbIXaHUE Ha 3TOT CPOK, 3aMECJIATDL MO
BOJIOM CEp/ICYHBIN PUTM U ITyCKATh OTTOK KPOBH TOJIBKO K )KU3HEHHO Ba)KHBIM OpraHam. TO [TPOU30-
IIJIO B pe3y/ibTaTe IBOJIIOIMH U3MEHEHHEM CIIOc00a UTaHusI — MUINA J00bIBaeTCs B BoAe (MOpPCKUE
BOJIOPOCJIN), @ HE Ha Cyllle. DTO IPUMEP NPUCNOCOONEHUS. K 8HeUlHell cpede.

YV MOpPCKHX UT'yaH Ha CyIIIe ¥ BOJIE €CTh MaJIeHbKUE TIOMOITHUKY — KpaObl U peIObI a0yAebayd.
ITO YUCTWIBIIUKH, TTUTAIOLIUECS MAPa3UTaMHU, JOCTABISIOIIMMI MOPCKUM SIIIEPUIIaM HEMAJIO TIPO-
omnem.

ITO NPUMEP CAMOOP2AHUBYIOULEIICSI CUCTEMbL.

TpeThst coCTaBIAIONMIAsA CUCTEMHOTO OIlepaTopa — 3TO yYeT JHHAMHUKYU Pa3BUTHUS CHCTEMBI,
ee noocucmem v Haocucmem. HeoOXoIuMo paccMOTPETh UCTOPUYECKOE Pa3BUTHE CUCTEMBI, €€ IO/
CHUCTEM U HAJICUCTEMBI. DTy COCTABJISIIONIYIO Mbl OyJieM Ha3bIBaTh IBOJIOIHMOHHBIM W FreHeTnye-
CKHM pa3BUTHEM. [[J151 3TOTrO BHISBIIAIOT, KAKUE CUCTEMBI, TIOICICTEMBI U HaJICUCTeMa ObLIN B 1po-
WiAOM, Yl TIPOTHO3UPYIOT UX Pa3BUTHE Ha Oydyusee.

[MocnenHeli cocTaBIsIONIEH CUCTEMHOTO ONIEpaTopa — BHISIBIICHHE AHTH-CHCTEM Ha BCEX YPOB-
HAX U UX UCITIOJIb30BAHUE C YYETOM AMHAMHWKU Pa3BUTUA.

AHTH-cHCTEMA — 3TO CHCTEMa, KOTOpasi OCYIIECTBIISIET IPOTUBOIIONIOKHYIO, IO CPABHEHHIO
¢ uccrenyeMoi, (pyHkImio. Takoe paccMOTpeHue TO3BOJISIET PAaCIIMPHTh IPEACTaBICHUE O CHCTEME.
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Takum 00pa3oM, CUCTEMHBIH OIEpPaTOp UMEET CIAEAYIOLINE COCTABIAIOIIHE:

1. CTpyKTypa cHCTeMBbI U €€ HepapXuyecKne YypoBHH (CUCTEMA, MOICUCTEMBI, HAJICUCTEMA
Y OKpy:Kamouias cpeaa);

2. Bimsinne U B3aUMOBJIMSIHUE CTPYKTYPHBIX €AMHULL;

3. /luHaMuKa pa3BUTHSI CHCTEM Ha BCEX YPOBHSX — IBOJIOLIMOHHOE Pa3BUTHE ;

4. Y4er 1 ucrosb30BaHUE AHTH-CHCTEM, AHTU-(PYHKIMI 1 AaHTH-/1eHCTBHII.

[TpuBenem npumepbl UCIIONB30BAHUS CUCTEMHOIO OIEpaTopa.

Ipumep 3.36. IepeBo (nponomxeHue)

Cucrema — nepeBo. [lojcucremsl fepeBa Mbl paccmatpuBaiu B ipumepe 3.34. B atom npumepe
BBIOEpEM 111071, Hanpumep, ppykT. Hagcucrema — niec. ITo Mbl paccMOTpESH MepapXUUeCKyIo JIMHUIO.
ITpouutoe nepesa — 310 cemsa. IIponuoe mona — ngerok u ero JIHK. Ilpomuoe neca — 3emis.

Paccmotpum Oyaymee. OmHo U3 Oynynux aepeBa — 31o apeBecuda. OqHo u3 Oyaymx ppykra
(r1oaa) — MOXKET OBITh YTO-TO U3 TUIOAA, HAPUMED, MUPOT, HO YTOOBI COIIAcOBaTh C IPEBECHHOMN
JydIlie B3SITh U3/IE/IME U3 JIPEBECHHBI, HAIIPUMEp, JePEBSIHHOE OJII0/I0, HA KOTOPOM JIEKAT TUIOLBI. .
OnHo u3 Oyaymux jeca — yrois (puc. 3.7).

IIpom.10e Hacroamee byaymee
3eMA Jlec Vroas HaxcacreMa
Cems Hepeso JlpesecuHa | CHcTeMa
IlBeToK, JepeBAHHOE
THK [Lmox Sitomo Hoacucrema

Ipumep 3.37. MamuHa (aBTOMOOHJIB )

Cucrema — maiuHa (aBToMoOmIb). HagcuereMoit MoxeT ObITh: aBTOCTPajia, CUCTEMA JOPOK-
HOT'O JIBUKEHM S, BKJIIOYAIOLIAas CUCTEMY YIIPaBJIEHUS TOPOKHBIM JBMKEHUEM (pa3MeTKa Ha JIopore,
JOPOXKHBIE 3HAKHU, CBETO(OPDI, JOPOKHAS TTOTULIUS

U T. [J.), aBTO3allpaBOYHbIE CTAHLIMM, PEMOHTHBIE MAaCTEPCKUE, 3aBOIbl WU3TOTOBIIAIOLINE
MallIuHbI U T. 1.

[Ipomnoe mammubl — 310 Kapera. [Iponuioe apurarens — yomans. [Ipomuioe aBroctpagpl —
nocesioyHass gopora. [Ipomnuioe ynpasieHusi JOPOXKHBIM ABUKEHUEM — €ro oTcyTcTBHE. Kaskapiii
€311 KaK XOTeJ1 U rae xotell. [Iporuioe aBTo3anpaBoyHbIX CTAaHLIMI — IOYTOBbIE CTAHIIWH, TIe MEHsI-
JIUChb KUIIAKU C JIOIAAbMH, A€ JIOINAAW OTAbIXAJIU U UX KOPMHJIX OBCOM. PemonTHBIE MacCTEpPCKHEC
B IIPOLIUIOM MPEJCTABIISINA COOOU KY3HEUHYI0 MACTEPCKYIO, a 3aBOJbI MO M3rOTOBJICHUIO MAlIUH —
KapeTHBIE MAaCTEPCKUE.

Kaxnpiii Mmoxer ceOe npencraButh cBoe Oymyiee. [Ipexae Bcero Oyayiiee MalivHbl 3aBUCHT
OT TOTO, U3 KAKUX MOJCUCTEM OHA OyZIET COCTOSITh U B KaKyl0 HaJicucTeMy OHa Oyziet BxoauTs. Harpu-
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Mep, yKe cerogHsi pa3padOoTaHbl MAIIMHBI C JEKTPUIECKUMH JBUraTeIsIMHU, UMEIOTCS IBUTaTelH,
paboTarolye Ha BOAOPOZAE U Iake CKATOM BO3AyXe. DTO BCe MPHUBEAET K U3MEHEHHIO HA/ICHCTEMBI.
B Oymymiem Oyzet OTcyTCTBOBaTh JOPOKHAS TOJMUIHS — Bce OyeT aBTOMAaTU3UPOBAHO. ABTOMOOWIIN
OyIyT «00ImAThCS» OPYT C APYTOM, He JOMyCKast JOPOKHBIX MPOUCIIECTBUIL. [JopOoru MOryT NoXoauTh
o/ 3eMJIel WJIM HaJ 3eMJIeld, He 3aH1Masi JJOPOroro MecTa Ha 3emJie.

Pacemorpum AHTU cocrasisomyio.

®yHKIMA MalIMHBL — NepeMelarb (JBUrarb) naccaxupa. AHTH-(PYHKLUMS — CAEPKUBATh
(ocTaBmsATh Ha MecTe). B KauecTBe Takol CUCTEMBI MOKET ObITh TIOpbMa, JOMAIIIHUIA apecT.

VY noacucremsl aBuratesist (pyHKIMS — nepeMelteHre nopiiHsa. AHTU-(QYHKIUS — CTOIIOPEHUe
((pukcrpoBaHue). DTOW CHCTEMOW MOXKET CITYKUT JIIOOOW 3aKMM, HAIpUMep, TUCKU; PhIOOJIOBHBIE
CHACTH, HallpUMep, HEBOJL; CAYOK U T. JI.

Ecnmu B KauecTBe MOICUCTEMBI B3SITh «Ta3», Y KOTOPOro (PYHKIUsS YBEJIMYUTH OOOPOTHI JIBUTA-
TesisA (YCKOpeHUe ABVKEeHUs), TO aHTU-(DYHKIHIO — YMEHBIIIMTL 0OOPOTHI (3aMe/IeHUe ABVKSHUS) —
BBITIOJTHSIET TOPMO3.

Y noncucteMsl Kojieca iBe (PyHKIMU: TIepeMellieHrue aBTOMOOWIIS M €T MOJIep:KaHue Ha orpe-
JEJIEHHOM PACCTOSIHUU OT JIOPOrd. AHTU-(PYHKIMS NIepeMelieHns — (pukcalys. Ty PyHKLHMIO OCY-
LIECTBJISIET TOKE KOJIECO B PEKUME TOPMO3a. AHTU-(PYHKLMS MOAJEPKAHUS — ITO NPUTATMBAHKE
WM oTTajkuBanuve. [IpuTsaruBanue K Jopore OCyIEeCTBIIsIET aHTUKPbUIO. B KauecTBe OTTaIKuBaHUs
MOJeT OBITh BO3YIIIHAS TOAYIIKA WM BO3AYIIHBIN Map (qUpUxKadib U T. 11.).

Hancucrema aBroctpasa umeet (pyHKIIMM OMOPHI U yKa3aHUsI HAIPABJICHUs! IBUKEHUsI. AHTH-
(pyHK1IMS OMTOPBI — OTTAIKMBAHUE (CM. BbIllIe). AHTU-(YHKIIMS YKa3aHUE HAITPABJICHUS JABVKSHUS —
OTCYTCTBHME YKa3aHHUsl HallpaBJieHUs. Y CaMOJIETOB, pakeT, Cy/l0B, MOABOIHBIX JIOAOK W TOpPIE] HET
yKa3aHMs HallpaBJIeHUs ABUKEHUS B BUJIE JOPOrU. YKa3aHUE OCYILECTBIISETCS BUPTYAIbHO C [TIOMO-
IbIO CUCTEMBI yIIPABJICHUS.

Hancucrema yripaeneHve AOpOXKHBIM JIBUKEHHMEM KMMEET OJHOMMEHHYI0 (PyHKUMIO. AHTU-
(byHK1IMSA — OTCYTCTBUE yIpaB/ieHUE TOPOKHBIM ABUKEHUEM. DTO CUCTEMA, B KOTOPOU OTCYTCTBYIOT
BCe JIeMeHTHI (CM Bhie). JlomkHa ObITh caMoyTipaBiisiemast cuctema. Kaxkiass Maiaa cBsI3bIBaeTCs
C Ipyroii MamuHOW. Bee BMecTe oHM 00pa3yioT caMOOpraHU3yIOIIyIOCsl cCUCTeMy (Harogooue Mypa-
BbEB WJIH ITUEI).

OcTaJibHble aHTU-3JIEMEHTBl PACCMOTPUTE CAMOCTOSITENILHO (puc. 3.8).

IIpom.10e Hacroamee byaymee
ABTO-

] 0

Hopora -: cTpaza F: d 1| Haacucrema
| . | |

I |AHTH | : AHTH | ' AHTH

P i A O s 3 I__lanu

Kapera - MammHa K ? | CHcTema
| | |

i AHTH | I' F':.HIH_! : LAHTHJI

Jlomane ﬂi HBHT&TE.‘]B"; ? ‘I IloacucTreMa
| | I

} AHTH | : AHIHJI : AHTH |

Puc. 3.8. Cucremnslii onepatop Jisi CUCTEMbI MalllHA
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3.4. YyeT BIANSIHUN

CucTeMHbIH MOAXO MOIpa3yMeBaeT yueT JTOObIX M3MEHEHUH 1 UX BIMSHUH Ha cuctemy. M3me-
HEHUS] MOTYT IPOUCXOAUTH BO BPEMEHH U IO YCJOBHIO.

IIpumep 3.38. I3MeHeHus1 BO BpeMeHN

TunuyHble U3MEHEHHs BO BPEMEHH — 3TO CMEHa JIHsI U HOYM M BpeMeH rozia. Takue u3MeHeHusI
YUHMTBIBAIOTCS, HAIPUMEP, BKJIIOYEHUEM U BBIKJTIOUEHHUEM CBETa, 00OOTPEBOM U OXJIAKJICHUEM TTOMe-
LIEHUHA U T. 1.

IIpumep 3.39. I3MeHeHHs IO YCIAOBHIO
TUMOBBIM U3MEHEHUEM TI0 YCIIOBHIO B IPUPOJIE 3TO (pa30BbIe MEPEeXobl, HAITPUMEp, MPU TEM-

neparype 0°C nipu aTMoCchepHOM JIaBIIEHUH JIE] TIpeBpaInaeTca B Boy. Ha GosbIoii riryGrHe BBICO-
Koe AaBieHue. B kocMoce — HeBecOMOCTb U T. [1.

Kaxapiil 13 Hac cTaJIKMBaeTCs ¢ UBMEHEHUSIMH I10 YCJIOBHIO B IOPOKHOM JiBM:keHuH. [1pu kpac-
HOM cBeTe cBeTo(hopa — HET JBUKEHMS, A IPU 3€JIEHOM — UMEeTCsl.

Kaxnoe nzameHeHue JOIKHO ObITh YYTEHO MPU CO3JAaHUM HOBBIX CUCTEM.

Vyer Bcex U3MEHEHUI OfIHa U3 BAXKHBIX COCTABJIAIOIIMX CUCTEMHOI'O MOAXO0/A.

CucTeMHOE MBIIUIEHAE IOJDKHO NPUMEHSITBCS K JII0OOMY OOBEKTY, K JIIOOOMY SIBJICHUIO
U K JII0OOMY mporeccy.
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3.5. CucreMHBIN OAX0/1 IPH NP OEKTUPOBAHUAN

CucTeMHBII OAXOM K MMPOEKTUPOBAHUIO TPeOyeT 00s13aTeIbHOE BBISIBICHUSI Uenell, NOmpeOHo-
cmetl, PPYHKUUIL, NPUHUUNA OeCMBULL U CUCHIEM.
[TpoekTrpoBaHue HaUMHAETCS C ONpEIeNICHUs LIesIeH.

3.5.1. CucreMHBIH CHHTE3

Cunre3 TC n0osKeH OCYIIECTBIISATHCS B CIEAYIOLIEH MOCIIEI0BATEIbHOCTH: BHISIBIIEHUE nOMPeo-
Hocmell, pynxuuii, npunyuna deticmaus v cucmem (puc. 3.9).

CHcTeMAa

L
L
N

ITorpedHOCTH PDOyYHKIHA IlppHUHD JeHCTBH

Puc. 3.9. ITocnenoBaTeIbHOCTD STANIOB CUCTEMHOIO CUHTE3a

[NepBOHAYAIIBHO BBHISIBJISIIOT NOMPEOHOCH1b, KOTOPYIO HEOOXOIMMO yIoBIeTBOpHTh. Ha creny-
IOIIEM Tare ONPeelIsSIOT Bce AIbTEPHATUBHBIC (PYHKUUL, KOTOPHIE MOTYT YIOBJIETBOPUTh IaHHYIO
notrpeGHOCTh. Jlaniee BHIOMPAIOT OHY M3 HHX, HAWIYYIIAM 00pa3oM, YIOBJIETBOPSIOIINM JAHHYIO
MOTPeOHOCTb.

Jlisi BRIOpaHHOH (PYHKIMM TOOOMPAIOTCSI BCE BO3MOXHBIC MPUHUUNGL OelicmEUsl CUCTEMBI
Y U3 HUX BBIOMPAETCS] HAVITY YL,

Ha 3akiounTeI-HOM Tare orpeiessioTesl Bece BO3MOXKHbBIE BUIBI CUCHEM, CTIOCOOHBIE OCYyIIIe-
CTBUTDb BHIOPAHHBIN MPUHIIMIT JEHCTBUS U OTOUPAETCS HAWITYYIIasl.

Ipumep 3.40. Kondepenuus

[peacraBvM cuTyalnuio MpoBe/ieHNsI KOH(EPEHITUK B OITPE/ICTIEHHOM MecTe.

Lenp — nmpoBecTH KOH(EPEHITHIO.

INoTpeGHOCTh yUacTHHKA KOH(EPEHIIUH — ObITh B JAHHOM MECTe B JAHHOE BpeMs.

dyHKIMSA — IepeMellieHre YIaCTHUKA C TOYKH A B TOUKY b.

OnuieM TOJTbKO MPUHIIUIIBI JeACTBHS TIepeMeeH s 10 3eMJIe.

[TpuHIMN NEeWCTBUS: KaueHWe, TPUHIIUT TYCEHUITHI, 3MEH, BO3/IYIITHAS TIOMYIIKA U T. [I.

Cucrema: KoJeco, TyCeHHIIa, BO3AYIITHAS MTOYIIKA U T. JI.

KoppekTrpoBka MOXeT IPOBOAUTHCS yKe Ha YPOBHE MOTPEOHOCTEH.

Ecnu BO3MOXHO TPOBOIUTH BUPTYAIbHYIO KOH(DEPEHIHIO, TO YYaCTHUKY He HYKHO (PU3MUECKU
MPUCYTCTBOBATh Ha KOH(EPEHITUH, TIOITOMY MEHSIOTCS (DYHKITUH U TTOCIIETYIONIHE STAITBI.

W eapHBIN CUCTEMHBIN CHHTE3 — 3TO CO3[]aHME CaMOOPTaHU3YIOIIecsl CHCTEeMBbI , IPUBO-
asmyio K ee 6amancy. Takas cucteMa pucnocadIMBaeTcs K U3MEHEHUSAM U TTPOTUBOCTOUT pa3ta-

JIAHCUPYIOIUM U3MEHCHUAM.
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Bce npuponHbie crucTeMbl cCaMOOPraHU3YIOUIMECS. DTO OTHOCUTCS KaK K pacTUTENIbHOMY, Tak
U K )KMBOTHOMY MHUpy. VI3MeHeHMs] BO BHEIIHEW cpefie BAMSIOT Ha HUX, U OHU IpUCTocabivBa-
I0TCS1 K 9TUM HU3MeHEeHUsIM. B cBolo ouepeb U3MeHeHU s, HallpuMep, B PACTUTEIbHOM MUPE BIIUSIOT
Y M3MEHSIOT OKPYXAIoIyIo cpery. Tak 3BKaJIMMTHI, MOCaKaHHbIE B OOJIOTHCTHIX MECTaxX, OCYIIAOT
UX U MEHSIOT OKPY:KaIOILYyI0 Cpefy.

3.5.2. CucreMHBIA aHAJIN3

Anaim3 TC ocymiectisieTcss B 0OpaTHOW TMOCTIeOBATEIbHOCTU: aHAJIU3 CYIIECTBYIONIEH
cucmembl, €e COCTABHBIX YaCTel U MPOIECCOB, AHAJIN3 NPUHUUNA 0€liCMEUsi CVICTEMbI, BHISIBIICHUE
PynKyuil cucTeMbl U ROMpPeOdHOCMmU, KOTOPYIO YIOBJIETBOpsieT NaHHas cuctema (puc. 3.10).

Anaim3 TC ocymiectisieTcss B 0OpaTHOW TMOCTIeOBATEIbHOCTU: aHAJU3 CYIIECTBYIONIEH
cucmembl, €e COCTABHBIX YaCTel U MPOIECCOB, AHAJIN3 NPUHUUNA 0€liCMEUsi CVICTEMBI, BbISIBIICHUE
PynKyuil cNCTEeMbl U ROMPeOHOCMU, KOTOPYIO YIOBJIETBOpPsieT NaHHas cuctema (puc. 3.10).

A 4

w

v

CHcTeMa IIpuHUHDI JelicTBHA DOyHKIHA IHoTpebHOCTE

Puc. 3.10. ITocnegoBareIbHOCTD STAIIOB CUCTEMHOI'O aHAIM3a

B nanbHeiiiieM MoryT ObITh BHIOpaHbI UM pa3padOTaHbl aJIbTePHATUBHBIE CUCTEMBI, UCTIONb-
3YIOIIKE TOT XK€ NPUHUUN OelicmEUsl, NN aJIbTEPHATUBHbBIE CUCTEMBI, BHITIOJIHSIOLIUE TYXKE (PYHKUUIO
WX aJIbTEPHATUBHBIE CUCTEMBI, YAOBJIETBOPAIOLINE JAHHYIO HOMPEOHOCHb.

IIpumep 3.41. CTupaJjbHass MalImHA

Cucrema — cTupajibHasi MalllMHa.

[MpuHIMnD nercTBUs — BpalieHne Oellbsi ¢ MbUTbHOM BOJIOM.

OyHKIMSA — CTaJIKUBaHKe OeJibsi C BOHOM.

[MorpeGHOCTH — cOOMIOIEHNe TUTMEHNYECKOW YUCTOTHI.

MoxHO [Uisi AaHHOW (DYHKIIMU HAWTU ajbTEPHATUBHBIA NpuUHUMI AeucTBusA. Hampuwmep,
UCIIOIb30BAHUE YIIbTPA3BYyKa.

J1s1 1aHHOW TMOTPEOHOCTM MOKHO HAWTH JPYrod croco® MoaaepkaHWsi TUrHeHUYEecKOM
YHCTOTBI, HAIPUMED, CO3/IaHKE He3arpsI3HSIOIIECs ofekabl. Takue MONBITKY AENAIUCh B IPOIILIIOM
Y HACTOSIIEM.

3.5.3. AHaJIN3 BLISABJIEHUSI HEJOCTATKOB

AHanu3 cUCTeMbI Jisl ONpee/ieHNsl €€ HeJOCTaTKOB MPOBOAUTCS B CJIEAYIOLIEH MOCIie10Ba-
TesibHOCTH (puc. 3.11):
1. Komnonenmnuwiii ananus.

2. Cmpykmypublii aHaus.
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3. Ananus ¢pyHKyuil.
4. Jluaznocmuueckuti aHaius.

KomnoreHTHbIII CTpyKTYpHbIil Arann3 | dnaraocTHveckHii
AHATIH3 AHATH3 pyaKOmii AHATH3

Puc. 3.11. IlocnegoBaTebHOCTD ATAIOB CUCTEMHOIO aHAIM3a IS BEIABIEHUA HEJOCTATKOB

Llenb KOMIOHEHTHOTO AHAJHM3a — MOCTPOUTh KOMIIOHEHTHYIO MoJesb. KOMIOHEHTOM MbI
OylieM Ha3bIBaTh OO0 JIEMEHT CUCTEMBI Ha BCEX MEPAPXMUECKUX YPOBHSIX: TIOJCUCTEMBI, CUCTEMBI,
HaJcUCTeMa U OKpy:kaiomiasi cpefa. Ha 9Tom starie BbISABISIIOTCSI BCE KOMIIOHEHTHI U 3AIUCHIBAIOTCS
B TaONUILy.

Llenb CTPYKTYPHOIro aHAAM3a — MOCTPOUTH CTPYKTYpPYy cucTeMbl. OmpesensioT Bce CBSA3U
MeXy KOMIIOHEHTaMU. [1J1s 9TOro CTposAT Marpuily cBsizei (tadm 3.1).

eMeHThI {1

Ta6muma 3.1. Matpwuria cBsazei

[Mpumeuyanue. 3HAKOM «+» 0003HAUYEHO HAIMYUE CBSI3U.

Hcrnonb3ys aHHbIe TAOMHIIBL, CTPOAT TpapruecKyio MOIENb CBSA3el MEkK/Ly KOMIIOHEHTAMH.
Lenp sTana ananamn3a pyHKImil — HOCTPOUTh (PyHKITMOHAIBbHYIO MojiesTb. Ha 3ToM aTare ornpe-

JeJISI0T HAIIPAaBJIEHUE U XapaKTep JEeWCTBUS, T. €. (DyHKIUH.
Ta6nmuma pyHKIUR mpeacrapieHa B Taoi. 3.2.
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CvibekT DyvHRUHA ObbexT Ouenka GyHKUHHA
Aaement 1 Diaemenr 2
Daement n-1 DeMeHT 0

Ta6muna 3.2. ®yHkuuu anemeHToB [IprMedanre. Y oqHOTO 31eMeHTa MOKET ObITh HECKOJIBKO
pyHKUMT.

[Mpumeyanue. Y ofHOTO 1eMeHTa MOXKET ObITh HECKOJIBKO (DYHKIIUI.

Io Tabnure pyHKIMIA CTPOAT rpaduuecKyo (PyHKIMOHATBHYIO MOJIENTb.

Ieap AHArHOCTHYECKOr0 aHAJIN3A — MOCTPOUTh AUArHOCTUYECKYI0 MOJEb, T. €. OLEHUTb
(pyHKLIMU 1 TOTOKH.

PaccMoTpuMm JaHHYI0 METOIMKY Ha IPUMEpe KOMHATHOTO KOHAMUIIMOHEPA.

IIpumep 3.42. KoMnoHeHTHBII aHAIN3

PaccMoTpuM KOHAMIIMOHEP CITUT-CUCTEMBI HACTEHHOTO TUIIA, T. €. KOHAULMOHEP, COCTOAIIMI
U3 JIBYX OJIOKOB: HapyxkHoro (puc. 3.12) u BHyTpenHero (puc. 3.13).

o
P - -
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Puc. 3.12. HapyxHbiii 670K KOHIuIroHepa !’

I'ne

1 — kommpeccop;

2 — YeThIPEXXO/I0BOM KJIAMaH;

3 — miata ynpaB/ieHUS;

4 — BEHTUJIATOD;

5 — KOHJIeHCcaTop;

6 — pwiIbTp PPEOHOBON CUCTEMBI;

7 — IITYLIEpHBIE COEIUHEHUS;

8 — 3amuUTHAsA OBICTPOCHEMHASI KPBIIIKA.

1 2

Puc. 3.13. BuyTpeHHuii 010K KOHIUIIMOHEpa

I'ne

1 — nepenHsisi MaHeb;

2 — punbTp rpydO OUMCTKHU;

3 — ucnapurels;

4 — TOpU3OHTAJIbHBIE KAJIO3U;

5 — UHOMKaTOpHAs MaHEJIb;

6 — (pUIBTP TOHKOW OYMCTKU;

7 — Tepmoperyaupyemsiid Bentuisitop (TPB);
8 — BepTUKaJIbHBIE KAJTIO3H.

IIpumep 3.43. CTpyKTYpHBIil aHAJIU3

[ToMUMO CTPYKTYPHOTO aHAIM3a MOKaxkeM (PyHKIIMOHATBHOCTh KOHIUIIMOHEPA U OCHOBHBIX €0
YyacTeu.

DyHKIIMOHAIBHO-CTPYKTYpHAs CXeMa KOHAMIIMOHepa MoKa3aHa Ha puc. 3.14.

10 pyc. 3.12—3.14 ¢ caiita www.rfclimat.ru ¢ pasperenus pykopoautesns komnanuu Komnanusa POK Kimvar Muxanna Kamuns-
CKOTO
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HapyxHbil 6nok BrympeHHul 6ok
<— MazoobGpazveii hpeoH 4<— lazoobpazHein thpeoH
BuicokDe JaBneHne Huakoe pasnesue

Wcnaputens
(papwatop BHyTpeHHero Gnoka)

tette
tettt
444844
VRURURURL

Konpexcarop
(papuaTop HapyxHoro Grioka)

Komnpeccop
BewTunaTop BenTunaTop
Bwcoxkoe nasneHwe ‘;P“B‘ i Huakoe AaaneHwe
Huaxun peon —>» Ma30-#MAKOCTHAR CMBCE —

Puc. 3.14. ®yHKIMOHATBHO-CTPYKTYPHOM cXeMa KOHAULIMOHEpa

[MpuHIMI paboThl KOHIUIIMOHEPA MOKa3aH Ha puc. 3.15.

Pa6oTa KOHAMUWOHEPa B peXUMe OXNaaeHUA

.’ " Hap;wutm 6nok y P BHyTpeHHWA Gnok ' '

Puc. 3.15. TpuHiun paboThl KOHAWIMOHEPA B PEXKUME OXJIAKICHHUs !

YCTpoiicTBO KOHAMIMOHepa Oa3upyeTcsl Ha SIBICHUSX ucnapeHuu M koHoencayuu. Tlpu ucna-
peHny, Biara 3a6upaeT Terio, a Mpy KOHAEHCALNH, OTAAET.

Bo BHyTpeHHEM OJI0Ke POMCXOIUT Kunerue U ucnapeHue Xaaaarenta ((ppeoH — ras, KAISAIIAA
IIpY KOMHATHOH TemIieparype 1 arMochepHoM aaBiieHnn). PpeoH 3a0MpaeT Terio y TeriooOMeH-
HHKa BHYTPEHHETO OJIOKa, KOTOPBIN eIlle Ha3bIBACTCS UCNapumens, Tiie Bech (hpeoH MOTHOCTHIO TIpe-
Bpauiaercs B ra3. [Iotok Bo3ayxa, co3gaBaeMblil BEHTHIIATOPOM, ITPOXOJUT Y€Pe3 UCTIAPUTEIIb, OTAAET
CBOE TEIUIO ¥ BBIXOJUT M3 OJIOKA OXJIAKICHHBIM.

Bo BHemnHeM O0Ke, HAXONAIIMMCS Ha YJIMIIE, TIPOUCXOOUT OOpPATHBIA MPOLIECC — KOHOEHCA-
uusi. Tlox maBneHueM, co3JaBaeMbIM KOMITPECCOPOM, XJIaJareHT KOHJICHCHPYETCs B TETNIO0OOMEHHHKE

' http://pro-kondicioner.ru/stati/princip-raboty-kondicionera.html
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BHEIITHEro OJI0Ka, KOTOPBI HA3BIBAETCSI KOHOEHCAmop, TAe BeCh (PPeoH MOTHOCTHIO MPEBPAIIaeTCs
B JKUIKOCTh. [IOTOK BO31yXa, CO3AaBaeMblii BEHTUISTOPOM, MTPOXOOUT Uepe3 KOHJIEHCATOp, OTAAeT
CBOE TeIJIO U BHIXOIUT U3 OJIOKA MOIOTPETHIM.

Kommpeccop mpeacraBisier coboil HACOC BBICOKOTO JaBiieHHs 1is ra3a. OH co3[maeT Takoe
AaBjieHre, 4yToObl MPU HOPMAJIbHBIX TEMIIEpaTypax BeCh XJIAJAreHT yCIeBaJl CKOHIEHCHUPOBATHCS
BO BHeIlIHeM Onoke. Jlanee XJagareHT MpoXoauT Yepe3 IpocCeupyloliee YCTPOMCTBO (TepMopery-
mvpyemMblid BeHTussiTop — TPB), BeipaBHUBAs AaBjieHueE.

UeThIpeXXOIOBOM KJIamaH MepeKIIoYaeT KOHAUIMOHEP U3 PeXuMa OXJAKICHHUS B PEKUM
oborpeBa. OH M3MeHsieT (MHBEPTUPYET) HarpapjieHue JBuxkeHus: ¢ppeona. [Ipu 3ToM BHYTpeHHHIA
Y HapyXHBIN OJIOK Kak Obl MEHSIIOTCSI MECTaMH: BHYTPEHHUI OJIOK padoTaeT Ha 00OrpeB, a Hapyx-
HBIA — Ha OXJIAXKIEHUE.

AnHanm3 OyaeT MpOBOAUTHCS YIPOILIEHHbIH, TOJBKO MO OCHOBHBIM YacTsIM KOH/IMITMOHEPA.

Paz6epem ycrpoiictBo kKaxaoi vactu. [lapamnensHo Oynem ykasbiBaTb (DYHKIIUH, KOTOpBIE
BBITIOJTHSIET KaKAasi U3 YacTell KOHJUIIMOHEepa.

Hapyoicrwiii O110K:

1. Komnpeccop — nosviuaem oasnenue xyiaaarenta (ppeoHa), TeM cambIM, HarpeBasi ero,
U nepemeuyaem (pPeoH MO XOJOAMIBHOMY KOHTYPY € TIOMOIIBIO TIOBBIILIEHHOTO JIaBJIeHUs. XJ1aareHT
B KOMITPECCOP TMOCTYIAET U3 UCTIApUTEIISI.

2. Kongencarop — 3to paauatop. OH oxaadxcoaem v konoencupyem dppeoH. IIpomyBaemblii
Yyepe3 KOHJIEHCATOP BO3/1yX, COOTBETCTBEHHO, HArPeBAETCHI.

3. BeHTHASTOP — co30aem nomox BO3yxa Ha KOHJEHCATOP.

4. Ilnara ynpaBJjieHUsl — ynpagasiem BHEIIHUM OJIOKOM U NpUHUMAEn KOMAHObL OT TYJIbTa
yIIpaBJICHHUS.

5. UeTbIpexxo0BOM KJIANAH — U3MeHsien (UHeepmupyem) Hanpasaerue 0gudiceHust hpeoHa.
[Tpu 3TOM BHYTpPEHHHIA ¥ HAPYKHBIA OJIOK Kak Obl MEHSIIOTCSI MECTaMU: BHYTPEHHUH OJIOK padoTaeT
Ha 000rpeB, a HAPYKHBIN — HA OXJIAXKACHHE.

6. PuabTp (hpeoHOBOI cUCTEeMbI — 3auuuidermn CUCTEMY OT MOMAJAHUS MEIKUX YaCTHII,
KOTOpbIE MOTYT 00pa30BaThCsl IPU MOHTAXE KOHJUIIMOHEpa. YCTaHABIMBACTCS MEpesl BXOAOM KOM-
rpeccopa.

7. llITynepHblie coeJMHEHUS — cOeOunsiiom (yoepicusaront) MeJHbIe TPYOKH, COSMHSIIONINE
HapYKHbIA ¥ BHYTPEHHUH OJIOKH.

8. 3ammTHast ObICTPOCHEMHASI KPBILIKA — 3aujuuyaent OT BHEIITHETO BO3ICHUCTBUS IITYyLIEp-
HbIe COETUHEHMSI U KJIEMMHUK, UCTIONb3yeMBbIi JIJIs1 TIOJKTIOUSHH ST SEKTPUIECKUX KaOeser.

[Mpumeuanue. [Tpu nanpHelineM aHanuse He OyayT paccMoTpeHbl: TPB, ueThipexxonoBoii Kia-
naH, UIbTp (PPUOHOBON CUCTEMBI, IITYIIEPHbIE COETUHEHHM S, KJIEMMHUK, 3alTUTHYIO OBICTPOCHEM-
HYIO KPBIIIKY, YCTPOMCTBO TUIATHI YIIPABJICHUS U BCE JTATYUKH.

Brympennuii 6;10K:

1. Ucnapurean — 310 paguatop. OH HarpeBaer ¢ppeoH. PpeoH ucnapsiercs. IlpogyBaempblii
4yepe3 paauaTop BO3AYX OXJIaXKIAeTCs.

2. BeHTHJISITOP — CO3/1a€T IOTOK BO3/1yXa Ha UcapuTenb. Takum oOpa3oM, BEHTHIIATOP BHYT-
peHHero OJIOKa co3JaeT ABe Moje3Hble (PYHKIMU:

— MIOMOTaeT HarpeBaTh UCHApHTeNb, a, CIeNOBaTeNIbHO, U (peoH. PpeoH rcnapsieTcs 1 oxJia-
KIaeT MOTOK BO3/yXa;

— [IEPEHOCUT MOTOK XOJIOJHOTO BO3/lyXa.

3. Ilnara ynpaBJjeHus (Ha pUCyHKe He I0Ka3aHa) — YIpaBJiseT BHYTPEHHUM OJIOKOM U Ipu-
HUMACT KOMAaHbI OT I1yJIbTAa YITPABJICHU . Ha >toii muiate HaXoOUTCA OJIOK 9JICKTPOHHKHU C HEHTPAJIb-
HBIM MHUKPOITPOLIECCOPOM.
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4. Tepmoperysupyromuii BeHTuab — TPB (puc. 3.15) — nonukaer napjneHue XjagareHTa
niepen ucriapuresieM 0e3 I3MEHEHHsI ero arperaTHOro COCTOSTHUS ((PPEOH JOKEH OCTATHCS KUIKUM).
JlaBeHre CHUKAIOT [1s1 YMEHbIIIEHUs] TEMIIEpaTypbl KUMeHus1 ppeoHa B ucnapuresie. MismeneHvem
BEJIMYMHBI JABJICHUs] PETYIMPYIOT TeMIepaTypy KUIeHUs (MCTapeHusi), a, ClIeIOBaTeIbHO, U TEMIIe-
parypy MoToka Bo3/1yXa.

5. HHoanoH 10151 KOHAeHcaTa (Ha pUCYHKe He MoKaszaH) — cOopa KoHJieHcaTa (Bofbl, 00pasy-
IOIIENCs Ha TIOBEPXHOCTH XOJIOAHOTO ucnaputesst). OH pacnoyioxeH 1noj ucnapuresneM. M3 noggona
BOJIa BBIBOZIUTCS HAPYXKy Yepe3 APEHAKHbIN IIUIaHT.

6. Ilepequsas maHe b — MPOMyCKaeT BO3AyX BHYTPh Oyoka. [Ipencrapiser coboii MIacTUKO-
BYIO PEIIETKY, yepe3 KOTOPYIO BHYTpPb OJIOKA MOCTYIAeT BO3AYX.

7. ®PuabTp rpyooii 09N CTKH — MPETSITCTBYET MPOXOKASHUIO KPYITHOH MbLTH, IEPCTH KUBOT-
HBIX | T. Il. BHYTpPb OJIOKA.

8. I'opu3oHTaNbHBIE KATIO3U — PEryJIMPYIOT HalpaBleHHe BO3IYIIHOTO MOTOKa IO Bep-
TUKAIA. DTU KATO3U UMEIOT EKTPOIPUBOJ, U UX IOJIOKEHUE MOXKET PEeryIupoBaThCs C IMyJbTa
IWMCTAHLIMOHHOTO yripaBieHusi. Kpome 3Toro, skalo3u MOryT aBTOMAaTHUYECKH COBEpIIaTh Koseba-
TeJIbHBIE IBUKEHMS JIJI1 PABHOMEPHOIO pacrpe/iesieH!s1 BO31YLIHOIO MOTOKA MO MOMEIIEHUIO.

9. IlpuBoj rOpU30HTAJBHBIX KAJTI3HU (Ha PUCYHKE HE MOKa3aH) — MepeMeniaeT Kaaio3u.

10. UnnkaTopHas maHe b — IMOKa3bIBaeT PekuUM pabOThl KOHIUIIMOHEPA ¥ CUTHATU3UPYET
O BO3MOXHBIX HeucrpaBHOCTSIX. Ha mepeaHeill nmaHenym KOHIMIMOHEpa YCTAHOBJIEHBI MHIMKATOPBI
(cBeTOOMOIRI).

11. ®PuiabTp TOHKON OYMCTKH — IPENATCTBYET MPOXOKACHUIO MEJIKOU IMbLIU. DPUIBTPHI
OBIBAIOT PA3JIMYHBIX THITOB: YTOJIbHBIN (yAaIsieT HeMPHUATHBIE 3aaxy), AMEKTPOCTATUIECKUN (3aaep-
’KMBAET MEJIKYIO IIbUIb) U T. II.

12. BepTukaJjibHble KaJa03M — PErYJIUPYIOT HAlIPaBI€HUE BO3AYILIHOIO [TOTOKA MO TOPU30H-
Tasi. OHM CITy)aT JJ1s1 peryJMpoBKM HallpaBJieHHs] BO3AYILHOIO MOTOKA M0 ropu3oHTanu. Peryau-
POBKa BPYYHYIO.

13. IlITynepHble coeauHeHUs1 (Ha pUCYHKE HE TIOKA3aHbl) — COEAUHSIOT (YIEpXKUBAIOT) Mel-
HbIe TPYOKH, COEUHSIONINE BHYTPEHHUI 1 HAPYXKHBII OJIOKH.

14. IlyabT JUCTAHIMOHHOTO YNIPaBJeHMsI (Ha PUCYHKE HE MOKa3aH) — NepelaeT KOMaH bl
yIIpaBJIeHUs] Ha IUIaTy yIpaBJIeHHUS.

15. UK-npueMHHK (Ha pUCYHKE He MOKa3aH) — IPUHUMAET CUTHAJIbI OT IyJIbTa JUCTAHLIMOH-
HOT'O YIPaBJIEHUS U NIEPEAAET UX HA MUKPOCXEMY.

16. TepmogaTyuk (Ha pUCYHKE HE TOKa3aH) — U3MeEpsET TemIeparypy B HCIapuTele.
VY HEKOTOpBIX KOHIUIIMOHEPOB, UMEIOLIUX PEXUM CO3[JaHUs 3a/laHHOU TEMIIEpaTyphbl B TOUKE, I/
HaXOJIUTCS MYJIbT AUCTAHIIMOHHOTO yIpaBieHus. B mybTe yrpapieHrs TaKMX KOHAULMOHEPOB UMe-
eTcsl OMOJIHUTENbHbIA TEPMOJIATUHK.

17. Ynpasasomas MEKpocxeMa (Ha pUCYHKe He IMOoKa3aHa) — 00padaThiBacT BXOIHBIE CUT-
HaJIbl ¥ BBIJAET CUTHAJIbI YIIPABJICHUS.

[Mpumeuanue. [1pu nanbHeliem ananuse He OynyT paccMoTpeHbl: TPB, yeTsipexxomoBoii kiia-
naH, (puIbTPsI rpyOO0id U TOHKOW OYMCTKH, TOPHU30HTAIbHbIC U BEPTUKAIBHBIE KaJTI03H, TIPUBOJL TOPH-
30HTAJIbHBIX KaJI03U, IITYLEPHbIE COEUHEHUS, MyJIbT AUCTAaHIIMOHHOTrO yrnpasieHus, UK-npuem-
HUK, YIIPABJIA0IAs MUKPOCXeMa M MHIMKaTOpHas naHenb. [lonmnon a1 KongeHcarta OyeM yCIOBHO
CUMTATh BHYTPEHHUM KOPITYCOM.

HancucremHblie a51eMeHThI, CBA3aHHbIE C BHEITHUM OJIOKOM:

18. Hapy>xHas cTreHa JoMa — yaep:KUBaeT HAPYKHBII KOPITYC.

19. Okpy:xamwomas cpega — B3aUMOJICHCTBYET C HAPYKHBIM KopiycoM. Byniem ycioBHO cun-
TaTh — BO3AYX CHAPYKH.

Kpome Toro, nmerorcs erie oo1me 31eMeHTH TSl STUX OJIOKOB U IOTIOTHUTEITbHBIE S/IEMEHTHI:

1. Tpyoku, coenuHsIoONIMe JABE YaCTU KOHAUIIMOHepa. [1o HUM IBUKeTCS XJIa/IareHT.
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2. Xaaoazenm — u3MeHsieT TeMIepaTypy Bo3ayxa (McrapeHue, KOHJEHCAIHS).

3. Inekmpuueckuii cu1080ii Kadeawb, COSTUHSIONIVINA OJIOKH — TIepe/IacT HAPsKEHUE MATAHU S
Ha KOMITPECCOP U BEHTHJISTOP.

4. Kaoeav ynpasaenus, COeAUHSIONIAN OJIOKY — TIepe/lacT CUTHAJIBI YIIPABJICHHS.

5. Daexmpuueckuil cun080il Kadenwb, KOTOPHI BKIIOYAETCS B NEKTPUUYECKYIO CETh — TIOJIBO-
AWUT HAIIPSAKEHUE ITMTaHWUA K KOHIUITUOHEPY.

6. /IpenasicHulil wiaane — OTBOIUT KOHIEHCAT.

IIpumep 3.44. BrisiBiieHHe CBsi3ell B KOHAUIHOHEPeE
B aTOoM npumepe onpeeniiM CBSI3U TOJTBKO IS MUHUMAJTBHO HEOOXOMUMBIX YacTel KOHTUIIH-
OHEpa, HAJICUCTEMBI M OKpYyKalotei cpefpl (Tadi. 3.3).

I 1eMeHThI CHCTEMEI
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Ta6muma 3.3. B3aumozeicTBre 3J1eMEHTOB KOHAUITMOHEPa

I'ne

HbB — HapyxHbIii OJI0K;

BB — BHyTpeHHMiT OJI0K;

ICK - 3/eKTpUIeCcKuid CUJIOBOM KaOeJb;
0 — oTCyTCTBUE CBSI3H;

+ — ToJIe3Has CBSI3b;

— — BpelHas CBA3b.

Ipumep 3.45. Onpenenenue (pyHKIuil 31€eMeHTOB CHCTEMbI
Onwuiem ToJbKO HanboJsiee CyIecTBeHHbIE MOJIe3HbIe ¥ BpeJHbIe (DYHKIIMH OCHOBHBIX dJIeMeH-
TOB (TaOMI. 3.4).
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CyibexT DVHKIRS OfbexT Oneaka GpVHKIRR
CammaeT Xiagarear HB TTonesHas GVHKIHA
[Mepesemast Xaazareat HB TlonesHan hyHEIHT
HKommpeccop Harpesaet Xaagarear HB TMonesHan dVHEIHI
Buopapyet Kopnye HE Bpeanas dyEsImHA
Cozzaer IIvs Bpeaman dryHsims
Oonasgaet Xaagarent HB TMoneamas dyEKIm
B ONRICATO) Harpegaer Boyayx cuapyan | Becnonesnang dyesines
MMepevemaer | Boaayx crapyan | [Togeanas dvHEIRS
Benrnasvop HB BuOpapyet Kopnve HB Hz0smouHan yHRIHE
Bosayx cRapy:sn ;:;;ﬂ} e:; Korgeacatop TMonesnan §yHsIHT
Xaamarent HE Harpenaet Kongencarop TMonesnas GyVHEIHA
Vaepsmmaer | Komnpeccop TMoneamas dyEKIm
Vaepacupaer | Komzencatop Monesnas dyHrims
3 Vaepasmaet Bentnastop HE | TMonessas dywasims
Mapye s | Cozaaet Iy Bpearas dyyusins
Bue Crena goma B ]
HOpHpYeT (Hapyzmas) peanan GyHKmHa
e B T ee——
(mapysmas) Bropupyer {(amyTpennas) Bpeauan drysams
Hcnaparmean Harsngaet Xaazareat BB TlonesHan dyHKIH
OmasIaeT E:;,:}'x B oM TlonesHan gyHEIHT
VaepamHBasT Henmapurens TMonessan dyHKIHT
Kopnyc BB Vaepammast 2::::_1:::? BE | IMonesmas dwHKIEHS
Buopupyer = A Hsnmonman dymHxims
(HapvaHAR)
Bozayx B Kom-
Bewrmnirvop BE Tepememaer | 0 TMonesnan dyHEmT
BropHpyet Kopnye BE Hsommousan dyHsmHS
aneh T Haruneaet Henapureis TMonesHas GVHEKIHA
Opnasgaet Hcnaputeas IMogesnan GVHKLIHA
i ik [Nepememraerca | B Komnpeccop IMogesnan GVHELHA
LR HA RAWEAT Y VoepaHBaET Kopnyc BB TMonesnas yHKIHT

(BHYTPEHHSAR)

Tabmuua 3.4.

q)YHKI_[I/II/I 9JIEMCHTOB KOHAWIIMOHEPA

Ha rpacuueckoii pyHkIoHanbHOM Moaeau (puc. 3.16) He moka3zaHbl (DyHKIIMUA HAPYKHOTO

U BHYTPEHHErO KOPIYCOB YIEpKMBaThb KOMIIPECCOP, KOHJIEHCATOp, UCIApUTEIb U BEHTWJISATOPSI,
a Takke (PyHKIMU HapyKHOW U BHYTPEHHEW CTEH YIEepXkKHBaTh Kopilyca. DTH (PYHKIIMU HE CyIle-
CTBEHHBI /1151 IaHHOM 3a/1a4U.
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Puc. 3.16. ®yHkumoHanbHas cxema

— — — BpeaHaa QyHKIHA
IMonae3nasa QyHKIHA
——— H30bITOYHAA QYHKIHSA

Omnuinem HanOosee CyIIeCTBEHHbIE He0OCIAMKU KOHOUUUOHEDPA.

1. HapyxHbiii OJIOK CO3/IaeT IIyM.

2. BHyTpeHHU OJIOK TOXe CO3JaeT IIyM, HO MEHBIINI 110 YPOBHIO.

3. [lepemerienrie BO3ayxa MPUBOAUT K IPOCTYIHBIM 3a00IEBAHHSIM.

4. KoHOUIIMOHEp CO3/1aeT OJIHY U TyXe TeMIepaTypy B KOMHare. YacTo ObIBaeT, uTo 1151 pa3HbIX
mozelt HeoOXoaUMa pasHasi TeMIeparypa.
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3.6. BriBoabl

CucreMHOE MbIIIICHHE OMUPAETCS Ha IOHATHUS cucTeMa (1. 3.1.2) u cucrteMHoOCTb (11. 3.2).

OHO JIOJKHO YYUTHIBATH:

1. Hepapxuro cucrem.

2. DBOMIOLIMOHHOE pa3BUTHE CUCTEM. BbIsiBlIeHNE TEHICHLIMI Pa3BUTHSI U UCTIOIb30BaHUE 3aKO-
HOB Pa3BUTHS CUCTEM, ITPOTHO3UPOBAHUE OYIYIIIMX COOBITHIA, OYTyIUX CUCTEM.

3. B3auMOBJMSIHUSI CUCTEMBI Ha TOJICUCTEMBI, HAJICUCTEMY 1 OKPYKAIOIIYI0 CUCTEMY, 0OpaTHOe
BJIMSTHUE HAJICUCTEMBI M OKPY:KalOIle! Cpe/ibl Ha CUCTEMY.

4. Y4yeT u3MeHeHU1 BO BpEMEHU U T10 YCJIOBUIO U UX BIIMUSHUE.

5. BolisiBneHue 1ienieid, motpeOHocTel, (PyHKIMIA, TPUHIMIIOB AEHCTBHS CUCTEMBI, CTPYKTYpY
1 (PyHKIIMOHAJILBHOCTb CUCTEMBI.

6. Ocoboe 3HaueHNE B CHCTEMHOM MO/IXO/Ie YIETSAIOT B3aUMOBJIMSIHHSIM :

6.1. Ilpu cmcTeMHOM aHaIM3e BBISBISIIOT BCE B3AMMOCBSI3U 1 B3aMMOBIIMSIHU S, TIPUBOASIINE
K U3MEHEHUsIM B CUCTEMeE, MOJCUCTEMAX, HAJICUCTEME U OKpYy:Kaiolei cpesie. JlaeTcsl oLeHKa 3TumM
BJMSAHUAM U U3MeHeHUsM. OrpeessiioT 3aKOHOMEPHOCTY TUX U3MEHEHHUH.

6.2. [Ipy cHCTeMHOM CHHTe3€ YUYUTHIBAIOT BCE BIUSHUS, U3MEHEHHS U 3aKOHOMEPHOCTH
M3MEHEHUH MIPU CO3aHUM HOBBIX CUCTEM. MieanbHblil CUCTEMHBIN CUHTE3 — CO3JJaHHE CaMOOPra-
HU3YIOLIENCs CHCTEeMbI, IPUBOJISAIIYIO K ee OajlaHCy. DTO cucTeMa MPUCTIOCcabIMBAeTCs K U3MEeHe-
HUSIM 1 IPOTUBOCTOUT pa3daaHCUPYIONIUM U3MEHEHHUSIM.

7. Ilpu aHanM3e HeI0CTATKOB CUCTEMBI IIPOBOIAT €€ aHAIN3 B MOC/IEI0BATENIBHOCTH:

7.1. KOMIIOHEHTHBII aHAIN3.

7.2. CTpYKTYypHBII1 aHAJIU3.

7.3. OyHKIMOHAIBHBINA aHAJTU3.

7.4. lnarHoCTUYECKHI aHAJIN3.
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3.7. CamocrosTebHas padora

3.7.1. KoHTpOJBbHBIE BOIPOCHI

. Jlaiite onpeneneHue CUCTEMHOTO MBIIUIEHUS U CUCTEMHOT'O TTOX0/aA.
. [laiiTe onpeeneHre CUCTEMBI.

. [laiite onpeesieHre CUCTEMHOT'O CBOMCTBA?

. I[lpuBeauTe MOHATHSA, COMYTCTBYIOIIEE MOHATHIO CUCTEMA.

. [laiite onpeseneHrie aHTPOMOTeHHON CUCTEMBI.

. [laiite onpeesieHre TEXHUYECKOM CUCTEMBI.

. [lpuBeuTe MPUMETHI TEXHUYECKUX CUCTEM.

. Onummre nepapxuio cucteM. HazoBute nepapxuveckue ypoBHH CHCTEMBI.
. Haitre onpenenenue ¢pyHkuuu. [IpuBeaure npumeps! (PyHKIMI TEXHUUECKUX CUCTEM.
10. Onuiumre BUIbl (PYHKIMIA Y TEXHUUECKON CUCTEMBI.

11. Onuiuure nepapxuio (pyHKLIU.

12. Onuimre KjaaccuuKauuo OUEHKU (PyHKIMMI.

13. Yto Takoe nose3Hast pyHKIU?

14. Yto Takoe Oecrione3nast pyHKIUS?

15. Yto Takoe BpenHas pyHKumMA?

16. Yto Takoe nocratouHas (pyHKUuMsA?

17. Yto Takoe HepocTaTouHas PyHKLMSA?

18. Yro Takoe n30bITOYHAST (DYHKIIUSA?

19. laiiTe onpeaeneHue mpoiecca.

20. [laiiTe onpeaeneHure MOTOKa.

21. Kakue BUIbl TOTOKOB MOTYT OBITh?

22. Onummre KaacCupUKAIMIO OLEHKH MOTOKA.

23. JlaiiTe onpeiesieHre CUCTEMHOCTH.

24. OnumTe COCTaBISIONINE CUCTEMHOCTH.

25. OnuimuTe cucTeMHbIe TpeOOBaHMS.

26. OnumuTe COCTaBJISIONIME CUCTEMHOIO OTlepaTopa.

27. Onumure BUAbl U3MEHEHUH.

28. OnummuTe 3Tarsl ¥ NpoIecc CUCTEMHOTO CUHTE3a.

29. OnumuMTe 3Tarsl ¥ NpoIecc CUCTEMHOTO aHAIM3a.

30. Onuiumre 3Tanbl ¥ MPOIIECC aHATIN3a BbISIBICHUSI HEJIOCTATKOB.

0NN NN

Ne)

3.7.2. Tembl 10KJIa10B U pedpepaToB

1. Wcropus mosBieHus TepMmuHa cucteMa. O030p M aHAIM3 MMEIOLIMXCS ONpedeleHui
CHCTEMBI.

2. AHaIU3 MOHATHSI CUCTEMHOE MBIIIUIEHUE U CUCTEMHBII Nnoaxo[ y pa3/iIMuYHbIX aBTOPOB.

3. AHanM3 He CHUCTEMHOrO IOAXO0fA K MPHUPOJE, aHTPOIOTeHHBIM CHCTEMaM U B 4aCTHOCTH,
K TEXHUKE B UCTOPUU pa3BUTUA YCIIOBCUYECCTBA.

3.7.3. BoimoJinuTe 3agaHus

1. IlpuBeauTe prMepbl AHTPOIIOTEHHBIX U TEXHUYECKUX CUCTEM.

2. [IpuBeauTe pUMeEpbI HE CUCTEMHOTO MOAXO/A.

3. Ucnionb3yiite CUCTEMHBIN ONepaTop [J1s JIAMITBI.

4. Vicnionb3yiTe CUCTEMHBIN OrepaTop AJisi KOMITBIOTEpA.

5. BoiGepere o0yio cucTeMy W/ MPOIIECC U MPUMEHUTE K Hell CUCTEMHBIN OrepaTop.
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6. [TokaxuTte y4yet BAUSHUN B IPUPO/IE.

7. IlokaxuTte y4eT BIUSHUN B TEXHUKE.

8. OcyIecTBUTe CUCTEMHBIN CUHTE3 JIJIs1 aBTOMOOWIIS.

9. Beibepete cuctemy U MPOBEANTE ISl Hee CUCTEMHBIN CUHTE3.

10. Ocy1iecTBUTE CUCTEMHBIN aHAIU3 J1J151 KO(peBapKH.

11. IlpoBeauTe aHAaIM3 BBISIBJICHU S HEIOCTATKOB /17151 yTIOTa, BBIIIOJIHUB KOMIIOHEHTHBIN, CTPYK-
TYPHBIN, (DYHKIIMOHAJIbHBIA U AUaTHOCTUYECKUI aHAJIU3HI.

12. Beibepete crcteMy ¥ IpOBEAMTE AJIs1 Hee aHAIN3 HEOCTATKOB.
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I'naBa 4. 3AKOHDbI PABBUTUA CUCTEM

...NOHsIMUE 3AKOHA eCMb 00HA U3 CMyneHell NO3HAHUSL UeN08eKOM
eduncmea u ces3u, 63AUMO3AGUCUMOCINU U UEALHOCIMU MUPO8O20
npouecca.

TI'eopz Buavzeavm ®Ppudpux lezeaw

...9ppexmuenas mexnonozus peuwteHUs1 U300pPemMamenbcKux 3a0au
MOJICem OCHOBbIBAMbCST MOALKO HA CO3HAMEAbHOM UCHO1b308AHUL
3aK0HO08 PA36UMUSL IEXHUUECKUX CUCTEM
TI'enpux Aavmwuyanep

3AKOHBI PAZBHTHA TEXHHYECKHX CHCTEM

Pemenane 3agaqa
CTaHIapTHBIE 34049 H Hecrangap THBIE 3a 3290
: BenoasHbIT
= Cruppmns. i agaxzm || Iporpamma
¢ | Texmolormgeckne Lt
= _| HadopMa ImoHHOE -
g ! S obecmed eHme
E‘ IpneMbl MeToas! YyOpaE.IEH. p.‘
E ncExorormgeckmvm| T
Pecyperl (haxTOpaMu l1

Puc. 4.0. CrpykrypHas cxema TPU3

Copep:xanne riasbl 4:

4.1. O61mue npeacTraBJeHUs.

4.2. 3akoH S — 00pa3HOro pa3BUTHS CHCTEM.

4.3. CTpyKTypa 3aKOHOB Pa3BUTHS TEXHHUYECKUX CHCTEM.
4.4. 3aKkoHbI OPraHU3aIU TEXHNYECKNX CHCTEM.
4.4.1. Oowue coodpadcenus.

4.4.2. 3aKkon noanomuol uacmeil cucmemol.

4.4.3. 3akon nposodumocmu nomoKos.

4.4.4. 3aKoH MUHUMAABLHO20 CO2NACOBAHUSL.

4.4.5. Ilocmpoenue noeoil cucmemol.

4.5. 3aKoHbI PBOJIIOIUN CHCTEM.

4.5.1. Oowue ceedernus.

4.5.2. 3akon yeeauuenust cmeneHu ynpasasemocmu.
4.5.3. 3akon yeeauuenust cmeneHu OUHAMUYHOCHIU.
4.5.4. 3akon nepexooa Ha MUKpOYyposeHs.

4.5.5. 3akon nepexooa cucmemvol 8 Haocucmemy
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4.5.6. 3aKon yeeauuenusi cmeneHu c021ac08aAHHOCHIU.

4.5.7. 3akon ceepmuieanus pazeepmuieanusi TC.

4.5.8. 3akon nHepasHomepnocmu pazeumus uacmeil CUCmeMbl.

4.6. 3akonbl pa3Butusa texunueckux cucrem I'. C. AubTirysuiepa.
4.7. IlporHo3upoBaHue pa3BUTHS TEXHUYECKUX CHCTEM.
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4.1. O01mue npeacTaBJIeHUAS

PazBuTre moObIX 0OBEKTOB MaTepUAIbBHOTO MHpPa, IPUPOIbI, Pa3IMUHbIX 00JacTeil 3HAHUM,
AEATEBHOCTY Y MBIILIJIEHUS Pa3BUBAIOTCS 110 CBOUM OIPEJEIEHHBIM 3aKOHAM.

3aKOHBI HOCAIT OOBEKTHBHBIN XapaKTep, BhIpaxasl peajibHble OTHOILIEHHS BElleH, a Takke UX
OTpaKEHUE B CO3HAHMM. 3aKOHbBI pa3BUTHS TEXHUYECKUX CUCTEM — 3TO ocHOBa TPU3.

3aKO0H — GHYMPEHHASA CYWECMBEHHAS U YCMOWUUBAS C853b 8NEHULL, 0OYCAOBAUBAIOULASL UX
YNopsi0oueHHoe U3MeHeHUe .

BruisiBlIeHrEM 3aKOHOMEPHOCTEN Pa3BUTHS TEXHUKH 3aHUMAJTUCh TOCTATOYHO 1aBHO [48], [64].

[epBas cucrtema 3aKOHOB Pa3BUTHsI TEXHUYECKUX CHCcTeM Obuta paspadorana I'. C. AnbTimyi-
nepom [19, C. 113—127]. Ona Oynet onucana B 11. 4.6.

Huxe G6ynyT npeacraBiieHa CUCTEMa 3aKOHOB Pa3BUTHSI TEXHUKU U METOJMKA MTPOTHO3MPOBA-
HusA, pa3paboraHHbie aBTOpoM. CHavaia mpeicTaBUM OOIIYI0 CUCTEMY 3aKOHOB.

3aKOHBI 10 BUAY OOIIHOCTU MOTYT OBITh:

— Bceoowjue 3aKkonbl pazeumust cucmem — 3T0 YHUBEPCANbHbBIE 3AKOHbL, CTIPABEJIUBbIC TS
TMOOOH CUCTEMBI HE3aBUCUMO OT €€ TIPUPOJIbI, BCIGACTBHE eIMHCTBA MATEPUAIBHOTO MUPA.

— Oowue 3aK0HbL pazeumust cucmem, IPUCYIIKE JIJIS1 JOCTATOYHO IIIMPOKOTO KJIacca CUCTEM,
HAMpUMep, UCKYCCIBEHHbIX CUCIEM.

— CneyuanvHule 3aKOHbL pa36UMUS CUCEM, XAPAKTEPHBIC JIsI KOHKPETHOTO KJIacca CUCTEM,
HarpuMep, MeXHUUECKUX CUCTEM.

K BceoOmmmM 3aK0HAM MBI OTHOCHUM CaMEBIe OOIIUE U3 HUX:
— 3aKOH S—00pa3HOro pa3BUTHS;
— 3aKOHBI JUAJEKTHKH.

K 06mum 3aKkoHam:
— 3aKOHBbI Pa3BUTHS NOTPeOHOCTEI];
— 3aKOHBbI H3MeHeHHUs (PDYHKIH.

K cnenuajbHBIM 3aKOHAM — 30KOHbL paszeumusi UCKYCHBEHHbIX CUCHIEM.

HawubGonee obmue u3 3akoHOB quajgekTuku [48], [64], [80] cienytomue:
— 3aKOH Mepexo/1a KOJUYeCTBEHHbIX H3MEHEHH B Ka4eCTBEHHbIE ;
— 3aKOH eJHHCTBA 1 00pPbObI NPOTHBOPEYHIi;

— 3aKOH OTPUIIAHHS OTPUIIAHMS.

3akoHbl pa3BUTHA NOTPeOHOCTEl [48], [64], [80] onpenensoT TeHASHIIMNA UX U3MEHEHUS,
3HaTh KOTOpPBIE HEOOXOAUMO IS ornpeaeeHust (PyHKIUN ¥ CUCTEM, C TIOMOIIBIO KOTOPHIX MOKHO
YIOBJIETBOPUTH BO3PACTAIOIIUE TIOTPEOHOCTU. DTH 3aKOHBI MOTYT UCTIONIB30BATHLCS ISl IPOTHO3UPO-
BaHMSI HOBBIX TIOTPEOHOCTEH.

3akonbl u3MeHeHust pynknui (48], [64], [80] onuckBalOT TEHASHIIMU UX U3MeHeHusl. OHu
CBSI3aHBI C 3aKOHOMEPHOCTSIMU Pa3BUTHS MOTPEOHOCTEN, HO MMEIOT W CBOIO Crelu(UKy, HaIllpH-
Mep, Mepexof] CUCTeM K NOMU(YHKITMOHATBHBIM (MHOTO()YHKITMOHAILHBIM — YHUBEPCAILHBIM) UJIH,
HA00O0POT, K MOHO(DYHKITHOHAJIBHBIM (OTHO-(DYHKITMOHATBHBIM — CTHICIIUATM3UPOBAHHBIM).
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TexHrKa pa3BUBAETCS B TECHOM B3aMMOJICHCTBHH C OOIIECTBEHHBIM Pa3BUTHEM U IKOC(epoi,
BCJIEAICTBUE YEro HAOJMIOAIOTCS 3HAYMTEIbHOE MMPOHMKHOBEHHE M OOOrallleHNe 3aKOHOB Pa3BUTHS
oO1ecTBa, MPUPOIB M TeXHUKU. Hanpumep, pa3BUTHE TEXHUKU BO MHOTOM 3aBHCHUT OT MOTPEOHO-
cTeii oOIIecTBa U BIUSET Ha Pa3BUTHE TIPUPOJIBL.

3aKoHbI Pa3BUTHS TEXHHYECKUX CHCTEM OIpeesIsIioT KpUTEPUX IOCTPOEHUS U pa3BUTHS
TEXHUKHU.

B nanHOIi KHUTE HEe OyAyT pacCMaTpUBAThCS 3aKOHBI JUATEKTHKH, 3aKOHBI Pa3BUTHS TIOTPeO-
HOCTEM M 3aKOHBI U3MEHEHUS (DYHKIMIA.
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4.2. 3akoH S—00pa3HOro pa3BUTHS CUCTEM

4.2.1. O6mue npeacTaBjaeHuss

Jliobas cuctema (B TOM YHCIIe U TEXHIMUECKAsl) IPOXOAUT HECKOJIBKO TATNIOB CBOETO PA3BUTHSI.
ItH 3Tansl rpadpuyecky MOKHO MPEICTaBUTh B BUje KpuBou (puc. 4.1).

tp

101 G IV

F 3
L 3
F 3
Y
F
L J
F 3

Puc. 4.1. S -o6pazHas kpuBas pocrta ['ne P — mapametp crictemsl, t — Bpemsi.

B kavectBe mapamerpa «P» MOryT ObITh, IpEsK/e BCETO, IJIABHbIE XaPAKTEPUCTUKU CUCTEMBI,
HalpuMep, pa3Mepbl, CKOPOCTb, MOIIIHOCTb, IPOU3BOANUTEIBHOCTb, KOJTMYECTBO IIPOJAHHBIX TOBAPOB,
MIPOJOJIKUTENBHOCTD JKHU3HU, KOJTMUYECTBO TOIMY/IALMMI U T. 1.

Bnavane cucrema pa3BuBaeTcs MeAJIEHHO (3tam ), mpyu JOCTUAREHUHA HEKOTOPOTO YPOBHS pas-
BuTHE yckopsiercst (3tan 1) u mocnie JOCTH)eHUsT HEKOTOporo 0osiee BHICOKOTO YPOBHSI CKOPOCTb
pocTa yMEHbIIAeTCsl U B KOHEUHOM UTOre POCT Mapamerpa cucteMsl npekpariiaercs (atan III).

ITO 3TAN caTypalyu, KOTOPbId MOXET MPOAOJIKUATHCS OUeHb A0Jro0. MHorna napameTps! Hauu-
HaloT yMeHbInareesi (3tan IV) — cucrema «ymupaer» (Ha rpaduke 3T0 M300paKEHO MyHKTHUPHOM
JIMHUEN ).

[MTonoGHbIe KpUBbIE YaCTO HA3bIBAIOT S — 0OPA3HBIMH WK JOTHCTHYECKHMH (JIOTHCTA).

PasBuTre o S-o0pa3Hoii KpUBOW EPBOHAYAIBHO OBUIO OTKPBITO AJ151 OMOJIOTMYECKUX CHCTEM.

1151 TEXHAYECKUX CUCTEM:

1. Dran I — «3apoxaeHue» cucteMsl (MOSABIEHUE UIEN BILIOTh 40 U3TOTOBJIEHUS U UCTIBITAHUS
OIBITHOTO 00pasIa).

2. Dran I — npoMBIIIIJIEeHHOE U3rOTOBJIEHHUE CUCTEMBI M IOPAOOTKA CUCTEMbI B COOTBETCTBUU
C TpeOOBAHUSIMU PHIHKA.

3. Oran III — He3HAUUTENIbHOE «[IOKUMAHUE» CUCTEMBI, KaK MPABUJIO, OCHOBHbIE MTapaMETPhbl
CUCTEMBI YK€ HE U3MEHSIOTCS, IPOMCXOJAT «KOCMETUYECKHE» U3MEHEHH ], ONTUMU3ALIMS [TapaMeT-
POB M JOpabOTKA TEXHOJOTMH U3TOTOBJICHUS, HE CYILECTBEHHbIE U3MEHEHHs BHEIIHEro BUIA WM
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yMakoBKY. Ha 3ToM 3Tare mpoucxXomuT 3HAUMTENIbHOE pacIIMpeHre phiHKa COBbITA U IePexo K Mac-
COBOMY M3TOTOBJIEHUIO.

4. Dran IV — napameTpbl CUCTEMBI MOTYT HE U3MEHSTHCS WM YXyALIATbCA. YXYIIIEHUS MOTYT
BBI3bIBATHCS] HECKOJIBKUMH (PaKTaMu:

— CIIe/IOBaHUE MOJIE, BIMSHUE SKOHOMUYECKOW, COLMAIBHON WM MOJIUTHYECKOW CUTYalUH,
PEJIUTMO3HbIE OTPAaHUYEHUS U T. I1.;

— (puzmyeckoe u/vuam MOpaJibHOe CTapeHUe CUCTEMBI.

Yacro, Ha stane [V cucrema npekpaiaer cBoe CyleCTBOBaHUE WU YTUIM3UPYETCS.

B teopun perenns nzooperarenbekux 3anay (TPU3) pazsutue crucrem no S — 06pa3HoOi Kpu-
BOU Ha3bIBAIOT «3aKOH S — 00Pa3HOro Pa3BUTHS CHCTEM.

JI7151 TOJTHOTHI KApPTUHBI PEKOMEH/IyeM CaMOCTOSITEJIbBHO PACCMOTPETh U APYTUe JIMHUM Pa3BU-
THSI, CBSI3aHHBIE ¢ S-00pa3HON KpUBOM, KoTopble Oblti paspadotansl I'. C. ANbTHIy/UIEpOM U pac-
CMOTpEeHHI B ero pabdore: «JIuHUYM KXu3HU» TexHrueckux cucteM [19, C. 113—119].
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4.2.2. Orudaronue KpuBble

[pekpartienne pocTa JaHHOW CUCTEMBI HE O3HAYAEeT MPEeKpallieHre Iporpecca B 3Tor 001acTy.
[NosiBnstIoTCS HOBBIE OOJIee COBEPIIEHHbIE CUCTEMBI — MPOUCXOIUT CKAUOK B Pa3BUTHH. DTO THITAY-
HBII [IPUMEp NPOSBJICHUS 3aKOHA MepexoJa KOJMUYECTBEHHBIX U3MEHEHUI B KauecTBeHHble. Takou
nporiecc n3o00paxeH Ha puc. 4.2.

HP

Puc. 4.2. Ckaukoobpa3HOe pa3BUTHE CHCTEM

Ha cmeny cucreme 1 npuxomut 2. CkaykooOpa3HOe pa3BUTHE MPOIOIKAETCS — MOSIBIISIOTCS
cucremsl 3, 4 u 1. 1. (puc. 4.3).

Orubarmas KpHBas
f
/
/
1

Puc. 4.3. Orubaromas kpuBasi
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OOt mporpecc B OTPACIi MOKHO ITOKa3aTh MPH IMOMOIIM KacaTeIbHON K JAHHBIM KPUBBIM
(MMyHKTUpHASI JIMHUS) — TaK Ha3bIBaeMOi orudaromeii KpuBo.
PasButue m000ro Brga TeXHUKHA MOXET ObITh IPUMEPOM, TIOATBEPKTAIOIIAM STOT 3aKOH.

IIpumep 4.1. PazsuTHe paguo3/1eKTPOHUKH

OnwuiiemM KaueCTBEHHbIE CKAUKHU B Pa3BUTUU PAJUOIEKTPOHUKMU:
1. paguo (IEeTeKTOPHbI IPUEMHHUK ).

2. namma:

2.1. quopn;

2.2. Tpuon;

2.3. Terpon;

2.4. IEHTOO U T. 1.;

— TPaH3UCTOP;

— MUKpPOCXEMa;

— BaKyyMHasl HAaHOSJIEKTPOHUKa.

I'paduk pa3BuTHS pasivoa1EKTPOHUKY MOKa3aH Ha puc. 4.4.

A
F BakyyMmHag
HAHOY/1eKT POHHKA

MHuKp ocxeM bl
IoayuopoBoIHAKOBEIE

NpHOOPEI
BakyvMHBIe
JAMIBI

erexkTOpHBIHA
IpHEMHHK t

Puc. 4.4. Pa3Butue 351eKTpOHUKH
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4.3. CTpyKTypa 3aKOHOB Pa3BUTHSI TEXHUYECKHUX CHCTEM

3aKOHBI Pa3BUTHSI TEXHUUECKUX CUCTEM MOXHO Pa3/IeUTh Ha JIBe rpymiisl (puc. 4.5):
1. 3aKkoHBI OpraHu3anuu CUCTEM (ONPEACTISIOT PpadOmMoOCnOCOOHOCHIbL CUCHIEMbL);
2. 3aKoHBbI IBOJIOIHUN CHCTEM (ONPECTISIOT pa3eumue mexHUUecKuUx cucmem).

3AKOHBI PASBHTHA TEXHHYECKHX CHCTEM

3aK0HbI OpPpraHH3IAINHH CHCTEM 3aKO0HBI FBOVTIOINHE CHCTEM

Puc. 4.5. Cxema 3aKoHOB Pa3BUTHUA TEXHUYCCKUX CUCTEM

1. 3akoHbl opraHm3amuM TpeAHA3HAYEHbl ISl TIOCTPOEHUSI HOBOU padomocnocoOHol
cucmembst. I'pyIina 3aKOHOB OpraHU3aIMK TEXHUYECKUX CHCTeM BKJIIoYaeT (puc. 4.6):

— 3AKOH NOAHOMbL U UBOLIMOUHOCIII YACTEN CUCTEMbL;

— 3aKOH NPOBOOUMOCHIL NOMOKOS;,

— 3AKOH MUHUMANBHOZO COAACOBAHUS.

Jaxonsl OPraHAIAOHH CHCTEeM

IMogsoTa 9acTell CHCTEM I IIpoBoINMOCTE NOTOKOR MoanMaasHOE COrIACOBAHTE

Puc. 4.6. CTpyKkTypa 3aKOHOB OpraHU3alluy CUCTEM

2. 3aKoHbI IBOJIONNH TEXHUYECKUX CUCTEM IpeJHA3HAYeHBbl ISl YJIyUllleH!s, COBEpIIIEH-
CTBOBaHM S CyIIECTBYIOIIKX cucteM. OHU MOKA3bIBAIOT 00Ujee HanpasneHue pa3eumust CUCem Y meH-
Oeryuu ux uzmererus. OCHOBHbBIE 3aKOHBI SBOJTIOIIMY TEXHUYECKUX CUCTEM (puc. 4.7):

— 3aKOH YBeAUUEHUS. CINENeHU UOeANbHOCTIU |

— 3aKOH YBeAUUEHUS. CINENeHU YNPABASIEMOCU U OUHAMUUHOCTIU |

— 3aKOH nepexooa 8 Haocucmemy';

— 3aKOH nepexooa Ha MUKPOYPOBEHD),

— 3AKOH CO2NACOBAHUSL
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— 3AKOH C6epnivbledHUsl — PA3BEPMBbIBAHUS
— 34KOH HEPABHOMEPHOCMU PA36UIMUS yacmelii CUCHEMDbL .

3aKoH yeeauueHuss CmeneHu YynpasasieMocmis i OUHAMUYHOCHU CUCTEM UMeeT TIO[3aKOHBI:
— YBEJIMUCHUEC CTCIICHU BCIIOJIBHOCTU;
— YBEJIMYEHHUE YIIPABISIEMOCTH BEILIECTBOM, SHEPruei u MHQpopMalmei.

3aKOHBI 3B 01K [ TEXHHYeCKHX CHCTeM

VEeln4eHne cTeleHn H1eAThHOCTH

Coraacosasne Ceepraipanne — || Chazancuposannoe
passepTaipanne || passuTum cmcTesm

VYeeandenne c Ten eun ¥eemuenne YOpasasesoc TH
BEMOIBHOCTH B #1ll 6C TBOM, Y epr el i madpop s amnedi

Puc. 4.7. CtpykTypa 3aKOHOB 3BOJIIOIIMYA TEXHUYECKUX CUCTEM

3aKOH yBeJMYEHUS CTETIeH! BEIOJIbHOCTH OyJIeT M3JI0kKeH B TiaBe 5 (11. 5.6).

VBenuueHve yrpaBJisieMOCTH BeIIIeCTBOM, SHepruei 1 nH(opmMaIield B JaHHON KHUTH He OyJeT

paccMatpuBatrhcsi. O3HAKOMUTBCSI ¢ HUM MOKHO B [80)].
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4.4. 3aK0oHBI OPraHM3anuu CUCTEM

4.4.1. O6mue cooOpakeHust

3aKOHBI OpPraHU3alMK UCTIONB3YIOTCS TIPU PAa3padOTKe HOBbIX CUCHeM Y TIPEICTABIISIOT cOO0M
KpUTepuH ux padorocnocodHocTu. Pabomocnocobrocms — 3T0 Ka4eCTBEHHOE BBITIOTHEHHE TJIABHOW
(pyHKIIMM cUCTEMBI.

3aKoHbI OPraHN3anuy TEXHUYECKHX CHCTEM :

— 3aKOH NOAHOMbL YACMeEll CUCIEMDL,

— 3aKOH NP0800UMOCIU NOMOKOE;

— 3aKOH MUHUMANBbHO20 CO2AACOBAHUSL BCEX NIEMEHTOB CHCTEMBI MEK]ly COOOM, C HaJICUCTe-
MOV Y BHEIIHEN cpeon

CTpyKTypa 3THX 3aKOHOB IpeJcTaBlieHa Ha puc. 4.6.

4.4.2. 3aK0H NOJHOTHI YACTEll CHCTEMbI

Heo6xoauMbIM ycJIOBHEM NPUHIUNUAJBHOH Pa6oTOCNOCOOHOCTH CHCTEMbI SIBJISI-
eTcsi o0ecneyeHne ee MpeJHA3HAYEHHsT M HAJIWYHE OCHOBHBIX PAa60TOCHOCOOHBIX YacTeil
CHCTEMBI.

[penHa3HavYeHNE CUCTEMBI OTIPENIEIISACTCS €€ 21A6HOl (PYHKUUEIL.

K ocrosuvim wacmsim cucremsl otHocsiTes (puc. 4.8):

— pabouwii opraH;

— MCTOYHMK U TIpeoOpa3oBartelib BEeNIeCTBa, SHEPrur U MH(POpMalIny;

— CBsI3U;

— CHCTEeMa YIpaBJICHHUS.

Paboami Hcrousnk n mpeobpa3loBaTels g Crcrema
opras BEIl eCTEA, JHEPIEN B BHpopMannn YOPAB.1EeHEA

Puc. 4.8. OCHOBHBIE 3JIEMEHTHI CUCTEMBI

3TO MUHUMAJIBHO HEOOXOAMMBIN HAOOp YacTeill CHCTeMbl, KOTOPBI oOecreunBaeTr ee padoTo-
CMOCOOHOCTb.

Pa6ounii opran

Pabouuii opean (MHOTJA €TO HA3BIBAIOT «MCIOJHUTEJIBHBIA JIEMEHT» WM «UHCTPYMEHT»)
BBINOJIHSACT 21a6HYl0 PyHKYuIo cucmemvl. VIMEHHO paboumii opraH HErocpeJCTBEHHO B3auMOEi-
CTBYET C U3/IeJIUeM, [UIsl KOTOPOro IpeJHa3HauYeHa JaHHasl CUCTeMa.

OcraJsibHble YaCTU CUCTEMBI IPeJHA3HAUYEHBI 11 00eCcIeYeHUs] pabomocnocoonocmu paoouezo
opeana.
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Ipumep 4.2. Tenedon

Tenedon umeer gBa pabouMx opraHa:

— MUKPO(OH;

— HaYIIHUK.

dyHkumsa MUKpodoHa — MpeoOpa3oBaHKe 3BYKa B IEKTPUUECKUE KOJIeOaHUsI.
dyHKIMSA HAYITHUKA — IPeoOpa3oBaHKe IEKTPUIECKUX KOIeOAHUH B 3BYK.

IIpumep 4.3. ABTOMOOHIB

B TpaHCnOpTHBIX cHcTeMax padOYMM OPraHOM SIBJISIETCS BHKUTEb.

OH cyIecTBEHHO 3aBUCUT OT Cpeibl, B KOTOPOU Oy/IeT mepeMeIaThCst TPAHCIIOPT.

Jlns1 mepeMerneHus 1o MOBEPXHOCTH 3€MJIM MOTYT UCIIONb30BaThCsl, HAIPUMED, Koneca, 2yce-
HUUbBL, AbIXCU (NON03bSL), HO2U U T. 1.

[Nepemerienre B BO3AyXe WM B BOJE MOXET OCYIECTBIISATHCS, HAIPUMED, C TIOMOILBIO BUHMA
WU peaKmueHoli cmpyu BO3[LyXa, WX BOJbI, COOTBETCTBEHHO.

B aBTOMOOUMIIE paboumii Oprad — 3To KOJeco.

Kosneco umeer 1Be pyHKIMU: nepemensams agmomoounb U n0O0epHCuUeams €ro Ha orpejiesieH-
HOM PACCTOSTHMU OT TIOBEPXHOCTH JIOPOTH.

Hcrounnk un npeodpa3oBareJb

Cy1ecTByIoT pa3HOOOpa3HbIe HCTOYHUKH 8euleCned, sHepeull i uHgopmayuu.

Nwmerotcsa MNPUPOAHBIE U UICKYCCTBECHHBIC NICTOYHUKHW BECIIECTBA.

K npupoonvim ucmounuxam BemectBa MOKHO OTHECTH, HAIIPUMED, IOJIE3HBIE UCKOIIAEMBIE,
APEBECHHY U T. 1., @ K UICKYCCTBECHHBIM — IIOJIYYCHHBIC B PC3YyJIbTATE HaHpaBHCHHOﬁ JEATEIIBHOCTHU
YeJIOBEYECTBA.

Cpenu ucmounukos snepzuy MOXXHO Ha3BaTh, HATIPUMEP, COJIHLIE, BETEP, JEKTPUUECTBO, TOII-
JIMBO M T. . VICTOYHUKY SHEPrUM MOTYT ObITh 8HEWHUe, GHYMPEHHUE Y CMEUAHHbIE.

Hcmounuku ungbopmayuu MOTYT ObITh:

— 10 8udy noAs: 3ByKOBbIe (AKYCTUYECKHE); JEKTPOMArHUTHbIE, BKJIOUAIOIIEe IeKTPHUECKOe
W MAaroHuTHOC I10JII U BECTh CIICKTP JICKTPOMArHUTHLIX I/IBJIy‘IeHI/IfI (paIII/IOBOJIHbI, TeparcpuoBbIC,
MH(paKpacHble — BKJII0YAs! TEIJIOBbIE, BUIAMMBIN CBET, YJIbTPA3BYKOBbIEC, PEHTTEHOBCKHUE U KECTKUE);
BKYCOBLIC; 3al1aXOBbIC; TAKTUJIBHLIC U T. II.;

— no 8udY XpaHeHust: HACKAJIbHbIE, IMChbMEHHBIE (KHUTH, KYPHAJIBI, TA3€ThI U T. [1.), MEKTPOH-
Hble (BCE BU/Ibl 3aTIOMUHAIOIIUX YCTPOICTB, VIHTEpHET U T. 11.), IPOU3BEAEHUS UCKYCCTB U T. II.

W3BecTHBI pa3nyHble IPe00Pa30BaTeNH Gelecmad, SHep2UL i UHPOPMAYUU.

K npeobpazosamensm eeujecmea MOKHO OTHECTM XMMHUUYECKME PEAKIMU, EKTPUYECTBO
(Hanpumep, J1EeKTPONIN3, FaJIbBAHOIUIACTUKA U T. [.), HAHOTEXHOJIOTUHU U T. JI.

Cpenu npeoopazosameneii snepeuu MOKHO Ha3BaTh IBUTATENN, TEHEPATOPbI, TPAHC(HOPMATOPHI,
BBINIPSIMUTEIH, TTPe0Opa30BaTeIM YaCTOThl, XUMUYECKUE PEaKLIUH U T. [I.

IIpeobpazosamensmu ungpopmayuy CIrykaT KOMIOBIOTEP, PAJUO, TEJIEBU30P, TEIE(MOH U T. 1.

IIpumep 4.4. Tenedon

Hcmounuxk eeujecmea — pa3Hble METAIUIbI U TUIACTMACCHI.

IIpeobpazosamensv eewjecmea — OTCyTCTBYET.

Hcmounuk sHepeuu — 3IEKTPAYECTBO.

CranuoHapHblid TeiepOH MMEeT TOJbKO BHEUHULl UCMOYHUK SHepeuu — TenedOHHAsT CETb.
Pannorenedon 1 MOOWIBHBIN Tene(OHbl UMEIOT GHEWHUIL U 6HYMPEeHHUI UCTOYHUKN SHEPIUH, T.
e. cmewantvle ucmounuku. B TpyOke paguorenedoHa UMEIOTCSl aKKyMYJISTOPHBI, a 0a3a mprcoeau-
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HEHa K JIeKTPUIeCKoy ceTr. MOOMITbHBIN TenedOH Toke UMeeT aKKyMYJISTOP, KOTOPBIN 3apsiKaeTcs
OT IEKTPUIECKON CeTH.

IIpeobpazosamenv sHepeuys — MarHUTHOE TIOJIE, MbE30- WJIM MArHUTOCTPUKIIMOHHBIA TTpeodpa-
30BaTelu.

Hcemounux ungpopmauyuu — 3ByK (rosioc).

IIpeobpazosamenv ungopmayuu — TesieoH B LEIOM.

IIpumep 4.5. ABTOMOOHIB

Hcemounuxk sewgecmea — pa3iiyHbe BEIIECTBA U3 KOTOPBIX CHEIaH aBTOMOOUIIb U TOTUTUBO.

IIpeobpazosamensv seujecmea — NBUTATEb.

Hcmounux snepeuu — TOTUIUBO.

TormBo uMeeTcst BHYTPH aBTOMOOWISI B OEH300aKe — GHYMPEHHULL UCHIOYHUK SHep2UlL, KOTO-
PbIil IONOJIHSETCS U3BHE — 3allpaBOYHAs CTAHIUS (8HEUHUIL UCHIOUHUK ).

Ilpeobpazosamenv snepeuu — nBuratenb. OH ke SIBISIETCS npeoOpazosamenem Geulecmed.
Kpome Toro, B aBToMOOUIIE UMEETCS UCMOUHUKU INEKMPUUECKOU dHepeult: aKKYMYJIATOP U npeoo-
pazosanienb MEXaHUYECKON SHEPTUM B MEKTPUUECKYI0 — reHepatop. [lomnosHeHue a/eKTpruiecKoit
SHEPruM OCYIIECTBIISIETCS 3a CUET BPAIIeHUs] KOJICHUATOro Basia.

CBsa3nu

CBsA3H JOKHBI 00ECIIEUBaTh:

1) no0600 HeoOX00UMBLX U 0OCIMAMOUHBLX

— geujecms;

— SHepeult,;

— uHghopmauuu.

2) opzanu3auuro nOMoOK08 (8euecmaa, sHepeun U UHPOPMayulL).

3) obecneuenue cucmemHulx ce0licma.

4) omcymcmaue 8pedHbIX 8030elicmauil (8peOHbIX NOMOKO08):!

— GHYMpeHHUe 85131 HE JOIKHBI OCYILECTBIIATh BPEIHBIX BO3IACHCTBHIA MEX]Iy SJIeMEHTaMU
CUCTEMBI (BpPEAHbIE ITOTOKH);

— 6Hew e C6513U HE JIOJDKHBI OCYILECTBIIATH BPEJAHBIX BO3ICHCTBHI CUCTEMBI HA HAJICUCTEMY
Y OKPYXAIOIIYI0 Cpely U MPOTUBOCTOSITh BPEIAHBIM BO3JCHUCTBUSM OKPYXAIOIIEH Cpejibl U HaJCH-
CTEMBbI Ha CHCTEMY (BpEIHbIE TIOTOKH).

CBs131 MOXXHO Pa3/IeuTh MO MPU3HAKAM:
1. YpoBeHb B3aUMO/I€HCTBYS

— BHYTPEHHHE CBSI3H;

— BHEIIIHHE CBSI3U.

2. Bug cBs3m:

— BEILECTBEHHbIE;

— SHEepreTUvecKue;

— MH(OpPMAIIMOHHBI €.

3. Ilose3Ho0CTH:

— TOJIC3HBIE CBA3M,

— HEUTpaJIbHBIE CBSI3H;

— BpEJIHbIC CBSI3H.

4. Hanmume:

— MPHUCYTCTBYIOIIAS CBSI3b;

— OTCYTCTBYIOIIIASI CBSI3b.

S. BpeMeHHbIEe XapaKTEePUCTHKH:
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— IIOCTOSIHHAS CBSI3b;
— BpEMEHHasl CBSI3b;

— IMHAMHUYECKAS CBS3b.
6. Bua KkoHTaKTa:

— KOHTAKTHEIE.

— OECKOHTAKTHBIE.

Bnympennue ceési3u — 310 CBSI3U BHYTpU crcTeMbl. OJIMH U3 BUJOB BHYTPEHHUX CBSI3EH — 3TO
cOOpKa 3JIEeMEHTOB CHCTEMBI B KOpITyCe.

Buympennue césa3u B cucteMe:

— CO3JAI0T CTPYKTYPY CUCTEMBI;

— 00ecrevrBaT (PYyHKIIMOHAIBHOCTD CHCTEMBI 32 CUET OPraHU3aIiy TOTOKOB;

— He JOJDKHBI CO3JaBaTh HEXeNlaTeIbHbIE U BpeJHbIE BO3ACUCTBUS B CUCTEME.

Buewnue cés3u — 310 CBSI3U ¢ Hadcucmemoli, BKJIoYask U3Jenue, AJis KOTOporo MnpeJHa3Ha-
YeHa CUCTeMa, U CBSI3H C 6HeulHell cpedoti. Brewrue cés13u CUCTEMBI OTIPEENSIOT pabOTOCIOCOOHOCTh
CHCTEMBI IIPY B3aMMOJEWCTBUM C HAJCUCTEMON M BHEIIHEN Cpeloi M OTCYTCTBHE OTPHULIATEIbHBIX
BHEITHUX BO3JACUCTBUI HAa HA/ICUCTEMY U OKPYKAIOIIYIO CPeLy.

Bewecmeennvle ceés3u — 3TO KOHTAKTHBIE CBS3M, Yallle BCETO MexaHuueckue, Hapumep,
COeIMIHEHME JIeTaJIel B KOpITyce, COeMHEHNE TIPOBOAOB, TPYO, TPAHCMHCCHU U T. .

K suepzemuueckum ces3sam MOryT ObITh OTHECEHBI, HAIPUMED, NEKMpuU1ecKue nposood
U Kabenu, monausHvle mpyoonpogooslt M T. 1.

K ungpopmavyuonnvim cészsam Moryt ObITb OTHECEHBI, HATIPUMED, 1POBOAA, TIO KOTOPHIM OCY-
IIECTBJISIETCS nepeada MHPOPMAaIUK, KOHTPOJIb U yIIPaBJIeHNe, BCE BUIBI 6eCnpOBOOHOL C8513U.

Iose3nvie cés3u 06eCTICUNBAIOT BHITIONTHEHUE NOAE3HbIX (PYHKUULL.

Heiimpanavhule césa3u — 310, KaK MPABUIIO, AULUHIE C8513U, HE CO3IAIONINE MTOJe3HON PadOThI
U He 8bINOAHSIOUUE NONE3HBIX (PYHKYUL. DTO U3OBITOUHBIC CBS3H, KOTOPBIE JKEJIATEIbHO YCTPAHUTD.

Bpeonwie ceés3u — 310 CBSA3M, CO3MAONIMIE 8pedrble Oeticmausi (8pednvle pynryuu). ITOT BUJ
CBsI3€i1 HEOOXOIMMO YCTPAHSATh B MEPBYIO OUepelb.

Omcymcmeyrowaa céa3v. BbIBAIOT Cilyyau, 4TO MPU NPOEKTUPOBAHUU HE YWIM KaKylO-TO
MOJIE3HYIO CBSI3b WJIM TOCJIE NPOEKTUPOBAHMS BO3HMKJIA HEOOXOAMMOCTb B HOBOH CBSI3M, a OHA
He MIpeAyCcMOTpeHa. Takylo CBA3b Mbl HA3bIBAET OMCYMCMEYIOU|ELL.

Iocmosinuas cés3b — 310 CBsI3b, KOTOPast HE MEHSIETCS B Ipoliecce paboThl CUCTEMBI, HAIIPH-
Mep, CBsI3b JIEMEHTOB B KOpITyCe.

Bpemennas cés3b — 310 CBsi3b, KOTOpPask CO BPEMEHEM MCYE3aeT, HallpuMep, CTpelia uMeeT
CBSI3b C JIYKOM TOJIBKO BO BPeMsI IIPULICTMBAHHUS.

Jlunamuueckas cés136 — 310 CBsI3b, U3MEHSIONIASICS BO BpEMEHH, HAIIPUMeEp, B TeJiepoHe nMe-
eTcsl CBSI3b C a0OHEHTOM TOJILKO BO BpeMsI pa3roBopa, MOTOM OHa oTKJovaercs. [1pu HeoOxonumocTH
9Ta CBSI3b MOXKET OBITh BOCCTAHOBJICHA. [IpakTHUECKH B JIIOOOM 3JIEKTPOHHOM MPHOOPE, TPAH3UCTOP
MOJKJTIOYAET U OTKJIIOYAeT CHIHAJI.

Konmarxmnuuvie césa3u OCyLLECTBIIIOTCS C TIOMOLLBIO 6eU4eCme — seujecmeernule cés3u (Mexa-
HUYECKHE COeUHEHHU S, TPYOOIIPOBO/IBI, IIPOBOAA U T. II.).

beckonmakmmuvie césa3u OCYLECTBIIAIOTCS ¢ IOMOUIBIO 10.ell (BECh IUANa30H JIEeKTpoMar-
HUTHBIX M3JIyYEHWI: paJiMOBOJIHBI, MH(PAKpAaCHOE, BUIUMOE, YIbTparoIeTOBOE, PEHTTE€HOBCKHE
Y TaMMa-MU3JyYeHH; JIEKTPUUYECKOE Y MATHUTHOE TOJIS; 3BYKOBBIE IOJIA U T. [1.).
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[TpuBenem npumepsl cBsI3€N.

IIpumep 4.6. Tenedon

K sewecmeennvim ces3sm OTHOCATCS (HAmpUMep, Pa3IUIHBbIE MeXAHUUECKUe COeOUHEHUs.
yacrteil TenedoHa, JTUHUM niepeqaun). K snepeemuueckum césizsim OTHOCATCS (HAIpUMED, nposoodd
u kaveau). K ungpopmauuonnvim cesizsim MOryT ObITh OTHECEHBI (HAIIPUMED, nposodd, TI0 KOTOPbIM
OCYIIECTBIISIETCS Tlepeaya rojoca 1 yrpanjieHue, BCe BUIBI OeCcnpo8OOHOLE CESI3IL).

Buympennue cesizu. Bce BUIbI CBsizell BHYTpHU TestepoHA: MexaHuueckue Kpenaerust, nposooa
U T. 1. Brewnue césizu. [Iposooa, coenuusoniue TenedoH U po3eTKy, pO3eTKY U paciipeaeTuTeTbHbIA
HIUT, Kabeau, CBsI3bIBaIONIME pacnpenenutenbubiili Ut u ATC, decnposoonas cészve U T. 1.

IIpumep 4.7. ABTOMOOHIB

K sewjecmeenmivim cés35.m OTHOCATCS (HAIIPUMED, PA3TIMIHBIE BUIBI MEXAHUUECKUX COCOUHEHUIL ,
kpenaenuil, mparcmuccuu). K snepeemuueckum cés3sm MOryT ObITh OTHECEHBI (HAIPUMED, J1eKMPU-
ueckie nposooa N Kaveau, monaueHvle mpyoonposoowt). K ungpopmayuonnvim ceszsam MoryT ObITb
OTHECEeHHI (HallpuMep, nposood, 0 KOTOPBIM OCYIIECTBIISAETCS Nepeaadya MH(GOPMALUHU, KOHTPOJIb
Y YIIpaBJIEHUE, BCE BUIIBI OECNPOBOOHOI C853U).

Brympennue cesazu. Bce mexanuueckue xpennenus W nepeoauu, neKmpuueckue npoeooa
U T. [I. Brewnue cesizu. Cesize Koneca ¢ JOPOToM, 8o30elicmeue okpydcarouseli cpedbl Ha aBTOMOOWITb
UT. I

Cucrema ynpasjieHust

Cucrema ynpaBiieHUst 0OecrieurBaeT (PyHKIMY KOHTPOJIA U yIpaBieHust oo0bekToM. [IpuBenem
[IPUMEpbI CHCTEM YIPaBJICHUS.

Ipumep 4.8. Tenedon

CoBpeMeHHBIN Telle()OH UMEeT JOCTATOYHO CJIOKHYI0 CHUCTEMY YIIPaBJIEHHS, COCTOSIIYIO
U3 KJIaBUINeH BBOAa MH(OPMAILIUH, ITPOLIECCOPA, TaMATH U T. 1. IMeeTcs oT/esbHast CUCTeMa yIpaB-
JIeHUsI BCTPOEHHBIMH KaMePaMH.

IIpumep 4.9. ABTOMOOHIB
B cucteMy yrpasiieHHs1 aBTOMOOUIIEM BXOIAT IIOMUMO PYJIEBOTO YIIPABJIEHUS U Tiefiasieid, 6op-
TOBOI KOMIIBIOTEP, OCYLIECTBIISIONIMI YIIPAaBJICHHE BCEMH SJIEMEHTAMH aBTOMOOWIIA.

K ocnoenvim wacmam cucmemvt MOXHO OTHECTU U KOpnyc. OH He 5614emcst MUHUMAALHO
Heo0x00UuMbiM. OTIEeNIbHBIE CUCTEMbl MOTYT OOXOAMThCS M 6€3 HEro, HO OOJIBIIMHCTBO CUCTEM UMEIOT
KOpIIyC.

[IpuBenem npumep cucTeMsl He3 Kopnyca.

IIpumep 4.10. Jlamnouka

IMpu pa3paboTKe HEOOMTAEMO KOCMHUYECKOM CTAaHIIMKM BO3HMKJIA 3a/1a4a pa3MeIeH S JIaMIThl —
He JIOCTAaTOYHO MECTa TS €€ pa3MelleHHUsl.

3ateM BCHOMHMJIM, YTO Jiamma Oyzer padbotath B KocMoce. ClieoBaTesibHO, KojI0a JIaMIIbl
He Hy’kHa U Jlamma 6e3 Kopityca (KoJ0bl) CBOOOTHO pa3Melasach.

CymiecTByIOT BUbl CUCTEM, € KOPHYC SAGASEMCS MUHUMANLHO HEOOXOOUMbBIM, HATIPUMED,
CygHo. B BonomsMemanomux cyaHax KOpITyC BHITOJIHAET (PYHKLMIO yIEpKaHUE Ha ILJIaBY.
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HaGop Bcex OCHOBHBIX YacTell CUCTEMBI MpeJICTaByieH Ha puc. 4.9.

OcHOBHBIE 9ACTH CHCTEMbI

Herounnx 1

Paboami npeobpalosareas Crcrema
opras p— YOpaBeRus
— p—

MunavmaasE0 HeodXoaHMBIE BaDOp YacTell CHCTEMBI

Puc. 4.9. OcHOBHEBIE 3JIEMEHTHI CUCTEMBI

Pa3pa60TKa HOBOM CHUCTEMBI HAOJIKHA HAYUHATBCA C ONPEHCIICHUA BCEX CUCTEMHBIX CBOJWICTB.
Hpemae BCEro, HAYMHAIOT C Q)YHKHI/IOHB.JIBHOCTI/I CUCTEMBI.

[TomHOTA MOXKET OBITh PYHKUUOHANLHASA T CMPYKMYPHASL.

(I)yHKIII/IOHaJILHaH noJHoOTa JO0JI’KHa o0ecIieYnBaTh 2/1A6HYIO gbyma,;mo CUCTEMBI, U BBITIOJI-
HATb BCE OCHOBHbIE U 6CNOMO2AIMENbHbLE ¢yHKI4MI/t, T. €. BBIIOJIHATHh NIPECIHAZHAYECHUEC CHUCTCMEI.

POyHKIH

Ipumep 4.11. Teaecon

I'nasnas ynkyus meneghorna — nepedasams 36yK.

OcHostvle oyHKyuU: obDecneuerue dHepeueli N YynpasreHuem.

Bcnomozamenvhvle pyrxyuu, HampuMep, UMeTh B MaMSTH MOCTOSIHHBIE HOMepa TeJie)OHOB
(ampecHast KHUTA), OMPEEICHEe HOMEPA 3BOHUBIIETO U T. II.

IIpumep 4.12. ABTOMOOWIB

I'naenas pyrkyus TPAHCTIOPTHBIX CHCTEM — nepemeuierie 00sekma Ha OnpeJielieHHOE pacCTo-
SHUE.

OcHoeHvle ynkyuu: obecneuerie sHepzueli i YynpasieHuem.

Bcnomozamenvrvle ¢pynkyuu, HapuMep, odecriedeHrue Oe30MacHOCTH BHKEHHUS, oOecreve-
Hue KoMpopTa, BOBMOKHOCTb CIYIIATh Paro | T. II.

CTpykTypHasi MOJHOTA JIOJDKHA 00ECHeYNTh HATMYME HEOOXOAMMBIX JIEMEHTOB U CBSI3EH
CHICTEMBI, T. €. BBITIOJHSATH JIpyroe TpeOOBaHNE CUCTEMHOCTH — OOECIIeUYeHHE COCTaBa M CTPYKTYPHI
CHCTEMBI.

DeMeHTHI U CBSI3H MOTYT OBITh:
— BEIIIECTBEHHBIE;

— SHEepreTUvecKue;

— nH(POPMaIIMOHHBIE.
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Onu AOJIKHBI COOCPKATLCA B HCO6XOIII/IMOM Koauuecmee 1 00ecreunBaTh OIIPEACTICHHOC Kaue-
cmeo. OnuieM B O6HIGM CJ1y4daec 3JICMCHTBI.

Daemenmut

K eewecmeennvim 3.1emenmam oTHOCATCS, HAIPUMED, BCE MEXAHUUECKUE UACHU,, B YACTHO-
CTU, KOpHYC.

K snepeemuueckum anemenmam oTHOCITCS Monaugo, UCMOUHUKY VI NPeodpazosamenut pas-
JIMYHBIX BUJIOB HEP2ULL.

K ungpopmauuonnvim snemenmam MoryT, HampuMep, OTHOCUTCS SIIEMEHTBI CUCEMbL YNpas-
NeHUst, 00pabOmKUL, XpaHeHUst U nepedauu UHOopMayuLL .

Ipumep 4.13. Teaecon

K sewjecmeennvin anemenmam OTHOCATCS, HaNpUMep, MUKPOPOH, HAYWHUK, KOPNYC
u T. A. K suepezemuueckum anemenmam OTHOCATCS UCMOUHUKU 3neKmpuueckozo moka. K ungpopma-
UUOHHBIM 2NeMeHmAamM MOTYT, HAIPUMepP, OTHOCUTCS 91eMeHmMbl CUCTeMbl YRPABAeHUsL, npeodpaso-
eanusi U nepeoauu 38yka, ATC, aunuu nepedauu cuzHanog v T. 1.

IIpumep 4.14. ABTOMOOWIB

K BeUECMBEHHbIM d1eMeHmamM OTHOCATCA, HAIIPUMED, BCE MexaHuuecKkue uacniu, B YaCTHOCTH,
Kopnyc, noosecka n 1. 1. K SHepzemuuecKum saemernmam OTHOCATCA monaueo, MONAUBHDBIIL 661]6, o8u-
2amenv, adKkKymyadamop nu T. 1. K MHéopMClI/ﬂ/tOHHblM anemennam, HallpumMep, OTHOCUTCA 3./1€MeHNbl
cucmembvl Yynpasnenusi, 00padomKu, Xparenusi N nepeoau UHPopmauuul .

4.4.3. 3ak0oH NPOBOAUMOCTH IOTOKOB

Heo0xoauMbIM yCJIOBHEM NPUHIMIHAILHON Pad0TOCNOCOOHOCTH CHCTEMBbI SIBJISI-
eTCsI MPOXO0/] MOTOKOB geujecmaa, IHepeuu U uHhHopmayuu K TpedyeMomy J1eMeHTY CHCTEeMBI.

BemectBa, sneprusi 1 nH(pOpPMAIUs JOJKHBI POXOIUTh OT UCXOTHOTO JIeMeHTa K Tpedye-
MOMY 3JIEeMEHTY, COBEpIIasi HeOOXOAMMbIE TTPe0OPa30BAHMS U BHIIIOTHSS COOTBETCTBYIOIINE TIOJIE3-
Hble (DYHKIIUH.

Co3naHue paBUIBHBIX TOTOKOB 00ECTICUNBAET HEOOXOMUMYIO (BYHKUUOHANLHOCHTb U PADOMO-
cnocobrocmv cucteMbl. OTCYTCTBHE XOTsI OBl 00H020 HCUBHEHHO-BANCHOZ0 NOMOKA JIENAET CHCTEMY
He paboTOCIIOCOOHOM.

IToToKHM MOTYT OBITH:
— BEIIECTBEHHBIE;

— SHEepPreTUvecKue;

— nH(POPMAIIMOHHBIE.

Ilomoxu

Bewecmeennuwlit nomok obecneuusaem mpaHcnopmuposKy 6euecmad 8 Pa3nuMHbIX azpezam-
HbIX COCMOSIHUSIX (Hanpumep, 8 meepooM, 2eAe00PA3HOM, HCUOKOM U 2a3000PA3HOM) UM OOBEKMOB.
TpaHcnOpTUPOBKA 8ewjecmae MOXKET OCYIIECTBISATLCS, HAIPUMEp, IO mpyoonposodam, ¢ TOMOILBIO
Mpancnopmepos N T. 1., 2 00°%6€Kmo8 C IOMOILIbIO MPAHCNOPMHBIX CPeOCmE, HATIPUMEDP, TI0 KeJIE3HOM
Jopore, ¢ MOMOIIbI0 aBTOTPAHCIOPTA, CYJOB, CAMOJIETOB, CKAJIATOPOB, TPAHCIIOPTEPOB U T. 1.

Iuepzemuueckuil NOMOK 0OCMABAsIeN HePUio OM UCMOUHUKA K MPeOyemMoMy SNeMeHmy .

IToTok MoxeT, HarpuMep, 1OCTABIATh MEXAHUYECKYI0, JIEKTPUUECKYI0, XUMUYECKYIO U IPYTUE BU/IbI
SHEpruu.
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Hngpopmayuonuwtii nomokx 00eCTCUNUBACT NPOXOO UHPOPMAUUU OM CUCTEMbL YNPABAECHUSL
K mpeoyemblm INeMeHmam u Om HUX K cucmeme ynpaenerust . IH(OpMaIMOHHBIN TOTOK MOXKET OCY-
IIECTBJIATHCS C MOMOIIBIO, HAIIPUMED, NPO80008 N BCEX BUJIOB OECNPOBOOHOL C8513U, TIO KOTOPHIM
OCYIIECTBJIsIeTCs nepenaya MHGOPMAIK, KOHTPOIIb U yITPaBJICHHE.

Ipumep 4.15. Teaecgon

SHepeemuueckuli NOMOK — 3TO JIOCTABKA 3NeKMPUUECKOU SHepeUU Om UCMOYHUKA K PaOo4UM
OpeaHam (HayWHUKY U MUKPOPOHY) N cucmeme YnpaereHust.

HHgpopmayuoHHblli nOMoK — 3TO OCTABKA CUZHAN068 K PA0OYMM OpraHaM, CUCTEME yIIPaBJICHHS
1 0OparHo.

IIpumep 4.16. ABTOMOOIID

Beujecmeennuiii nomok, Harpumep, repejaya ToImBa ot OeH300aKa K ABUTaTelo.

IHepeemuueckuii NOMoOK — 3TO OCTABKA MEXaHUYECKOH SHEPruM OT JIBUraTess K padouemy
Opraty — KoJiecaM; JOCTaBKa TOIIMBa OT OeH300aKa K JBUTATeNI0; JOCTaBKa EKTPUUECKON SHEPrun
OT aKKyMYJISITOpa WJIM FeHepaTopa K JeKTPUYECKON cUcTeMe aBTOMOOWIIS.

HngbopmayuonHelii nomok — 3T0 AOCTABKA CUZHAN08 OT HEOOXOAUMBIX JIEMEHTOB K CUCTEMe
yIIpaBJIeHHs U OOPaTHO U T. 1.

Ipumep 4.17. Bewecmeo é maepoom cocmosinuu

Tnesmamuueckas nodaua colnyuux eeujecms, HaIPAMEp, necka Ha PacCTOSTHUE TIO TPyOoITpo-
BOJIaM, MIECKOCTPYWKa, TOCTaBKa IIAPUKOB U T. TI.

B niponzBoncTBe OeToHa B OETOHOMEIAJIKY TIOAeTCs TOTOKK BEIIECTB B TBEPAOM COCTOSIHUN
(1emeHTa, recka, rpaBusi) U B JKUIKOM COCTOSTHUM (BOJIBI).

IIpumep 4.18. BemecTBo B :KHAKOM COCTOSTHUY
BOIIOHpOBOI[bI, CTOYHBIC ITOTOKMU, He(pTerOBO)IbI, CUCTEMBI ITOJAYM XKUIKOIro TOIJimBa, MOJIO-
KOHpOBOIlI)I U T.II

IIpumep 4.19. BengecTBo B rejieco6pa3HoM COCTOSIHUU
CucreMsl 1Moj1auM Macesl M CMa3oK, TPAHCIIOPTUPOBKA Kpema Ha napgiomepHsix (dadpukax
U T. II

IIpumep 4.20. BemecTBo B ra3000pa3HoM COCTOSTHHUM.
Pa3zHoOOpa3Hble THEBMATUYECKUE CHCTEMBbI U TPYOOIPOBOIBI C KaThIM BO3IYXOM, CHUCTEMBI
nofa4yy KUCI0poa, HarlpuMep, B OOJIbHUIAX, CUCTEMBI CO3JJaHUsI BaKyyMa | T. .

IIpumep 4.21. TpancnopTHpoBKa 00bEKTOB
OOBEKTBI MOTYT TPAHCIIOPTUPOBATHCSI:
— 110 3eMJI€;

— 110, 3EMJIEN;

— 10 BOJIE;

— 1101, BOIOI;

— BO3/1yILLUHBIM I1yTEM;

— B KOCMOCE;

— BHYTPU NIOMELIECHUN;

— BHYTPU OOBEKTA;

—UT. 1.
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JlJ151 3TOrO UCNONB3YIOTCS BCE BUJIBI TPAHCIIOPTHBIX CPe/ICTB. BHYTpU nomelenuii, Hanpumep,
UCTIONB3YIOT CKAJIATOPbI, TUQPThI, THEBMATUUECKYIO TIOUTY U T. A.

4.4.4. 3aK0H MUHUMAJILHOTO COIJIACOBAHUS YacTell ¥ MapaMeTpPOB CHCTEMBbI

Heo6xoqumMpIM ycJ0BHEM NPHHIHMNIHAJBLHON PadoTOCNOCOOHOCTH CHCTEMbI SIBJS-
eTCsl MUHIMAJILHOE COTJIACOBaHUE YacTel M MapaMeTPOB CHCTEMbI M CHCTEMBI € HA/ICHCTe-
MOH.

MuHumajbHOE COIJIACOBAHUE IPOBOIUTCS N0 PYHKUUAM, CMPYKMYype, COOMEENCIMEUro
cmpykmypol PYHKYUAM A napamempuueckoe COTIacoBaHHUe, 0OecreurBasi HeOOXOAUMbIE 83aUMO-
cés13u u e3aumoerusiHusi. Takum od6pa3om, cornacoBaHue ObIBaeT:

— (pyHKIIMOHAJILHOE;

— CTPYKTYPHOE;

— (pyHKIIMOHAJILHO-CTPYKTYPHOE;

— [apaMeTpUYecKoe.

DYHKUUOHANBHOE CO2NACO8AHUe — ITO COTTIacOBaHMe (DYHKIMH Mexk Ty coboit. OHO OCyITecTB-
nsieTcs mpy (popMUPOBaHUY (DYHKIIMOHATIBHON MOJIENN JIsl CHHTE3a HOBBIX CHCTEM.

DYHKYUOHANBHO-CIMPYKMYPHOE CO2AACO8AHUE — ITO COOTBETCTBUE CTPYKTYPHl CHCTEMBI €€
(yHK1IMAM, T. €. corTacOBaHKE CTPYKTYPbl U (DYHKIIHH.

Cmpykmyproe coenacosaHue — 3TO COTNIACOBAHUE SJIEMEHTOB CHCTEMBl Mesk1y coOoi. Ilpu
STOM BBISIBJISIIOT UX B3AMMOCBSI3b U B3aUMOBJIMSIHUE IPYT Ha JIpyra ¥ Ha CUCTEMY B IIEJIOM, T. €. Ofpe-
JJISI0T COOTBETCTBUE TUX JIEMEHTOB APYT Apyry. Kpome Toro, coracoBbIBalOT CHCTEMY C HA/ICH-
CTEMOM U BHEIIIHEW CPeoi.

B MuHMManbHOE COrIacOBaHUE BXOIUT U NAPAMEMPUUECKOe CO2NACOBAHUE .

IIpumep 4.22. Teaegpon

B nepBom TenedonHoM anmapare AHTOHHO Meyun (Antonio Meucci) MUKPO(OH U HayILIHUK
6bIJII/I MEXAHUYECKH HE CBA3aHbI APYT' C APYTOM U UX IMOAHOCUIIM K YXY U PTY, IOITOMY ITO MMOAXO-
IWJIO LTSI JII0OOTO YesioBeKa. 3aTeM MUKPO(OH 3aKperuiv B KOPITyCe, a HAYITHUK CHUMAJICS, ¥ €0
nogHocuu K yxy. CornacoBaHue yXy[uIMIOCh, Tak Kak MUKPO(OH HaXOAWJICS Ha OINpeleSIeHHOW
BBICOTE, ¥ KOMY-TO OBbLJIO YIOOHO, a2 KOMY-TO — HeT.

B nanbHeiiem co3gany TpyoKy M pacCTOsTHEE MEXAY MUKPO(OHOM M HAYIITHUKOM CTaJIU pac-
CUMTBHIBATh HA CPETHECTATUCTUYECKOTO YEJIOBEKA (PacCTOSHUE MEXAY YXOoM U prom). [loatomy miis
KOTO-TO 3Ta TpyOKa OblIa CIMIIIKOM OOJIBIION, & JIIs1 KOTO-TO CJIMIITKOM MaJIeHbKOW. DTO TUITUYHBIN
MpUMep He COIJIACOBAaHHOCTH MapaMeTpoB (pa3mepa TPYOKH M pacCTOSTHUSI OTO pTa [0 yXa).

B coBpemeHHbIX TenedoHax 3Ty 3aJauy PEeLIIU C MIOMOIIBI0 YyBCTBUTEIbHOCTH MUKPO(QOHA
Y TPOMKOM CBSI3H.

IIpumep 4.23. Teaegpon
Wcrounuk nutanusi B Tened)OHe COracyeTcst Co BceMu neMeHTamu. Ha Kaxaplil u3 anemeH-
TOB TMOJAeTCsi HeOOXoAMMOe TSt Hero HanpsikeHue. Cozaacosarue s1emenmog cucmemol (apamer-

PpHUYIECKOE COFJIaCOBaHI/Ie).

IIpumep 4.24. Teaegpon
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B coroBbix TeneoHax yacTtora NPUHMMAEMOrO M IEPEAABAEMOrO CHIHAJA COINIACOBAHA
C 4aCTOTOHM IPUEMHBIX U NEPEeJAIIMX YCTPOUCTB peTpaHciATopoB. Cozaacosanue ¢ HaOCucmemo
(mapamMeTpu4ecKoe COIVIACOBAHNUE).

4.4.5. TIlocTpoeHue HOBOM CHCTEMBbI

ITocJie10BaTEILHOCTH BHIOOPA 3JIEMEHTOB M CBSI3€ll CHCTEMBI :

1. Buibop euoa paoouezo opzana. OH [OXeH HAWIYUIIMM OOPa30M BBIMOMHSATh 21A6HYHO
NONE3HYIO PYHKUUIO.

2. Bwibop ucmounuka u npeodpazosamensi eeuiecmea, 3Hepzuu u uHgopmauuu. OHn
JOJDKHBI HAWJTYUIIM 00pa3oM 00ecreurBaTh pabomocnocoOHOCHb CUCTIEMbL.

3. Buibop cucmemwt ynpasaenusi.

4. Bribop cesa3eii. CylecTBeHHBIM 00pa30M 3aBUCUT OT BBIOPAHHBIX JIEMEHTOB.

Iepen BbIOOpOM paboyero opraHa OINMpPEAESIOT Ieb Pa3pabOTKH, MOTPEOHOCTh, KOTOPYIO
HEOOXOIMMO YIOBJICTBOPUTh U (DYHKIIUM, CIIOCOOHBIC BBITIONHHUTH 3Ty MOTpeOHOCTh. Ha kaxmom
13 9TaIoB, CHAYaJIa BHIOMPAIOT IPUHIIUI JISHCTBUSI 9TOTO JIEMEHTa, a 3aTeM yXKe caM JIeMeHT. Takum
00pa3oMm, BLIOMpaeTCsl KOHLIENIMS OyayIieil pa3paboTKH.
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4.5. 3aK0HDBI BOJIIOIIUHA CHCTEM

4.5.1. Obwue ceedenust

3aKkoHbI IBOJIOINUHA TEXHUIECCKHUX CUCTEM IPECAHASHAYCHDLI IJIA YJIYUYIUICHUA, COBEPIICH-
CTBOBaHUA CyI€CTBYHOLIIUX CUCTEM. OHH NOKa3bIBAIOT oﬁuqee Hanpae.erHue pazsumusi cucnem
nu mem)euuuu UX UBMEHEHUAL.

OcCHOBHBIEC 3aKOHBI IBOJIOIUN TEXHNYECKUX cucteM (puc. 4.7):
— 3aKOH Y6eAUUEHUS] CIMENeHU UOeANbHOCTU |

— 3aKOH YBeAUUEHUS] CINENEeHU YNPABASIEMOCU U OUHAMUUHOCTIU |

— 3aKOH nepexooa 8 Haocucmemy',

— 3aKOH nepexooa Ha MUKPOYPOBEHD),

— 3AKOH CO2NACOBAHUSL

— 3aKOH CBEPMbIBAHUSL — PA3BEPMBIBANHUS

— 3aKOH HEPABHOMEPHOCHIU PA3BUMUSL YACTELl CUCTEMbL .

3akon YBeAUUECHUS CMENEHU UOCANLHOCMU S8ASEMCS. OCHOBHBIM 3AKOHOM 36010UUU. Bce
0CMANbHbBIE 3AKOHbL NOKA3BIBAION CNOCOObL OOCMUNCEHUS UOCANbHOCHIL.

3aKoH yeeauueHus: CmeneHi YynpagasieMocmis i OUHAMUMHOCHU CUCTEM UMEIOT MO3aKOHBI:
— YBEJIMUCHUEC CTCIICHU BCIIOJIBHOCTU;
— YBEJIMYEHHUE YIPABIsIEMOCTH BEILIECTBOM, SHEPruei u MHQpopmalumei.

3aKOH yBEJMYEHUS CTETNIEHU BETIOJIbHOCTH OMMCaH B I1. 4.6.

VBenuyeHue ynpasisieMOCTH BEIIECTBOM, SHepruei 1 nH(popMaIyieil B JaHHON KHUTH He OyIeT
paccmatpuBarbesi. On onucad B [80].

4.5.2. 3aKkoH yBeJMueHNsI CTeNeHH H1eaTbHOCTH
4.5.2.1. Odwgue nonamus 3aK0HA YeeauueHUs: CMeneHu Udea1bHOCIU

I'. C. Anprirysuiep nucan: «[loHsaTre 00 uaeabHOM MaliMHe — OHO U3 (PyHIaMEHTAIbHBIX
1Tl BCeW METOIMKH N300peTaTeIbCTBA.

OO1iee HarpaBlieHHUEe Pa3BUTHS CUCTEM OMPE/IENSIeTCs] 3aKOHOM YBETMUCHUS CTETICHH Uj1ealThb-
HOCTH. DTO CAMBIN IJTABHBIA 3aKOH SBOJIIOIIMUA CUCTEM.

I'. C. Anpriymiep copMyJIMpoOBaI 3TO 3aKOH CIISAYIONIMM 00pa3oM:
Pa3Burtue Bcex cucTeM HeT B HANPABJIEHNH YBeJNYEHHsI CTeNEeH! U/1eaTbHOCTH.

ABTOp MOCOOM ST HE3HAYUTETLHO U3MEHU 3TY (DOPMYJTMPOBKY.
3aKoH yBeIWYeHUs CTENeHN MIeaTbHOCTH 3aKJII0YAETCSl B TOM, UTO 1100dsi CUCHeMA 8 C80eM

pas3sumuu Cmpemunmcs cmanio uoeanviee.

4.5.2.2. Buobl cmeneneii udeanu3auuu cucmembl
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YCI0BHO MOKHO BBIJIEIUTH YETHIPE CTENEHU UACATU3AIIMU CUCTEMBbI:
1. TTosiBNATHCS B HYKHBII MOMEHT B HY;KHOM MECTe;

2. CamounCIIONHEHHE;

3. UneanpHas cucrema — (yHKIMS;

4. OyHKUMS CTAHOBUTCS HE HYKHOM.

Cucmema 0014CHA NOABAAMBCS 8 HnyCHblﬁ MOMEHRN 6 HYHCHOM Mechnie no ueoﬁxoéumomy
ycaosuro.

NneanbHasi cucremMa [OKHA NOSGASIMbCS 8 HYHCHBIL MOMEHM 6 HeOOXOOUMOM Meche
no Heobxooumomy ycaosuro n Hecmu noanyro (100%) pacuemnyro Hazpysky.

B ocrasipHOE (He pabodee) BpeMsi ITOU cuchemwvl Oblims He 001 CcHO (OHA TOIKHA UCUE3HYTh)
WU 8bINOAHSIMb OPY2yto noae3Hyto pabomy ((PpyHKuuio).

HyxHoe neficTBUe NOMKHO TOSIBISATHCS 8 HYMCHBLII MOMEHN 8 HeOOXOOUMOM Mecme WIA npu
HE0OX00UMOM YCAOBUU.

[TpuBenem nmpumep MAEaIbHOTO BO3AEHCTBUS (IIPOLIECCA), COBEPIIAEMOTO 8 HYICHOM Mechie
8 HYJICHBLIL MOMeHm,, HE TIPUUMHSASA Bpella OKPYKEHHIO.

IIpumep 4.25. OcTaHOBKa KPOBH

BHyTpeHHMe KpOBOTEUEHUS B MOJIEBBIX YCIOBUSIX MPAKTUYECKH HEBO3MOKHO OCTAHOBUTD. JTO
YacToO MPUBOAUT K CMepTeIbHbIM Hcxoaam. OCOOEHHO 3TO BaKHO BO BpeMsl BeJeHHS OOEBbBIX AeH-
CTBHIA.

AwmeprkaHckue yueHble paspabotanmu TexHonoruio DBAC (Deep Bleeder Acoustic
Coagulation), MO3BOJISIONTYIO OBICTPO CBEPTHIBATH KPOBb ITyTEM HarpeBa A0 TeMIepaTypbl CBEPThIBa-
Hus (ot 70° C no 95° C) nop Bo3/ielCTBUEM YIbTpa3ByKa.

OOHapyxkeHre KPOBOTEUSHHUSI OCYIIIECTBIIsIeTCs ¢ oMoIIbio addekra Jorurepa.

Jl71s1 oOHapysKeHHUsI KpPOBOTEUEHHS IPHOOP MOAET YAbTPA3BYKOBbBIE MMITYJICHI 1 B MECTE KPO-
BOTEUEHHUsI HAOMIOAAaeT MaKCUMAJIbHOE CMEIIeHUE YacTOThl CUTHaJA. Tak JIOKamM3yeTcss MecTo Kpo-
BOTECUYCHU .

VbTpa3ByKoBble BOJHBI BO3JEUCTBYIOT TOJBKO Ha IMOPAKEHHBII YYaCTOK M COBEPIIEHHO
HE BJIMSIOT Ha padOTy pacloIOKEHHBIX PSJOM OPTraHOB.

IIpumep 4.26. Ileuats no TpedoBanuio (Print-on-Demand)

TpaIuIMOHHO KHUTH TeYaTaoT oCeTHHIM CIIOCOOOM. DTO OUeHb MPOM3BOAMTENbHAS U Kave-
CTBeHHas1 revatb. [lociie 3Toro mpoayKIuo HeoOX0AUMO TOCTABUTh B HEOOXOOMMYIO CTpaHy Ha KOH-
KPETHBIH CKJIaf, T/Ie OHa XPaHUTCS JI0 TeX MOop, TIOKa He OyJeT BCs pacipoaHa.

NpeanpHo, 4TO OBI MEYATAIOCH TOJBKO HEOOXOAMMOE B JIaHHBI MOMEHT KOJIMYECTBO K3eM-
IUISIPOB U B HY’)KHOM MECTE.

C nmosiBieHreM UQPOBOY NeyaTy CTajI0 BO3MOKHBIM MevataTh MPOLYKIIMIO TI0 TPeOOBaHUIO.
DTa TeXHOJIOrus Nonydusia HazBaHue Print-on-Demand. DTo BhICOKOKaueCTBEHHAsI Tle4aTh, MO3BO-
Jsomas BeIIYCTUTh Jaxke OfHy KHuUry. [Ipomykius He XpaHUTCs Ha CKJIaAax, a cpasy MOCTyIaeTr
K 3aKa34MKy.

IIpeaMeT J0KEH MOSIBUTHCS TOJIBKO 8 HYNCHBLIL MOMEHN 8 HEOOX00UMOM Mecme.

MoXHO UCHONB30BaTh YoUparoujuecst, CKAaoHvle, HaAdYeHble, 3aMeHseMble N CBEMHbIE Npeo-
memol WM ux uyacmu. OHU HE 3aHMMAIOT JIMIIHEEe MECTO U «IOSIBJIAIOTCS» B MOMEHT, KOIJa OHU
HYKHBI.
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NneanbHast ungopManusi MosBISACTCSA B HYKHBIA MOMEHT B HY’)KHOM MeCTe TPy He0OXO/IH-
MOM YCJIOBUH, O€3 3aTpaT BpEeMEHH U YCUJIMIA Ha ee TIOHCK.

Camoucnoanenue

NneanbHasi cucremMa JI0JKHA 8bINOAHAMb 6ce npoueccol (0elicmaust) camocmosmenbHo
(CAMA) 6e3 yuacmus uenogexa.

IIpumep 4.27. Kamenmuku B IleTepoypre

Jlnst crpoutensctBa [etepOypra He XxBaTajno KaMeHITMKOB. OHU He XOTeJIM eXaTh B JIaJIeKyI0
HOBYIO CTOJIUILY.

aps Ietp I uznan ykasz 06 ocBoOOXAeHUN NeTepOYPrcKUX KaMEHIMKOB OT ToJaTei, HO 3Ta
Mepa He TIOMOTJIA.

KameHImuky camu o coOOCTBEHHOMY KeJIaHHIO JJOJDKHBI TPUOBITh Ha cTpouTesbeTBO [letep-
Oypra.

IMerpa I u3pan apyroi ykas, 3armpeliaiiiyil BO3BOAUTh BO Beell Poccun «Becsikoe KaMeHHOe
CTPOEHHUE KaKOro Obl UMEHU He OBLIO, MOJI CTPAXOM Pa30pEeHHs BCEro UMEHUS U CChUTKW». KameHHbIe
3[@HUsI CTAJIM BO3BOJMTHCS TONBKO B [leTepOypre, YTo U BBI3BAJIO PUTOK KAMEHIIUKOB.

JlocTaTOuHO MHOTO TEXHUYECKUX CUCTEM, B Ha3BaHUH KOTOPBIX eCTh cJIoB0 «CAM>» — 6e3 Hero-
CPEICTBEHHOI'O YUaCTHsI YeJIOBEKa. YMEHbIIIeHHEe yUacTHs YeloBeKa B paboTe TEXHUIECKOIN CUCTEMBI
OCYIIECTBJISIETCSI C TIOMOIIIBI0 MEXaHU3aIIUK, ABTOMATH3AIIMN U KUOSPHETU3AllUK, B YACTHOCTH, KOM-
NbIOMEPU3AUUU .

MexaHu3anus Tpy/a Mo3BoJseT 00JerYUTh BHITIOTHEHNE OT/ISIbHBIX OIEpaIlni, MTOBBICUTh UX
MIPOM3BOIUTEILHOCTh M TOYHOCTh M3roTOBJICHUsI. CO3/1aI0TCs CIIeIIMATN3UPOBAHHbIE UHCTPYMEHTBI,
MIPUCTIOCOOJIEHUST K MEXaHU3MBI.

IIpumep 4.28. OneBanne aBTOMOOHIbHBIX IIMH HA KOHBeiepe

OpHa u3 omepauuii mpu cOOpKe aBTOMOOWJeW — ofeBaHMe Kojec. KoHBeilep Haxomutcs
Ha OompefesieHHON BbicoTe, AJs ynoOctBa cOopku. [Ipu oneBaHuu Kojeca Ha Bajl, €r0 HY:KHO WU
MOJIHAMATh BPYUHYIO, WJIA UMETh CIIEIIMaIbHOE YCTPOUCTBO IS €r0O MOIAePKAHUS.

Koneco momxuo nomauMatecst CAMO.

Koneco pasmemaior Ha Tenexke cBepxy (puc. 4.10a). Korga HeoOxonumo HajeBaTh KOJECO,
pabounil Ha)KMMaeT KHOIIKY, TeJIeKKa HaKJIOHseTCs, Kojeco naaaer BHU3 (puc. 4.100), yaapsercs
o non, noackakuBaeT (CAMO noanumaetcst). Koraa koneco okasbBaeTcsl Ha ypOBHE OCH, padouuii
HAaIpaBJIsieT KOJIeCO Ha OChb.

a. Hexoonoe nonoxcenie 0. [laoenue uinzvi

Puc. 4.10. OneBanue aBTOMOOWIBHBIX IIIAH
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Mexanuzayus iporiecca U30aBIIsIET YelIOBEKa OT BHIOIHEHUsT (pU3UUecKoro Tpyaa. Bee ome-
palirr BBIIOJIHAIOTCA CaAMOCTOATEIbLHO. YenoBEK BBIIOIHSET TOJBKO prHKL[I/II/I YIIpaBJICHUA W
BOOOIIIEe HEe KacaeTcsl ITOro Mporiecca.

Crnenyionuii ypoBeHb — UCTIOIb30BAaHUE ITPOTPAMM.

IIpumep 4.29. CTupajbHass MalinHA
Crupanpras manmtaa CAMA (110 mporpaMme) BHITIIOTHSET HEOOXOOUMYIO padoTy.
Bornee Bbicokuil ypoBeHb aBTOMaTU3allMY — HCMOJIb30BaHue 3¢ PeKToB.

Ipumep 4.30. CamoMoromnieecst CTEKJIO

B anrmwmiickoit komnanuu Pilkington co3aanu nepBoe B MUpe OKOHHOE CTEeKJI0, KOTOpPOe caMo
ceOs1 OUMIIaeT OT TPA3HU, pa3pyliask OPraHMUECKYIO I'PsI3b, UCTIONB3YSI COTHEUHBIN CBET U JIOXKICBYIO
Bony. Ero Ha3Baiu Pilkington Activ.

VYHUYTOKEHUE I'PSA3U BEJCTCS HETIPEPHIBHO, a €€ CMBIB IIPOMCXOANT TOT/IA, KOTJa UIET JA0XK/Ib,
WJTA TIPY OMOBEHUY CTEKJIa BOJOU M3 IIIJIaHTa.

B HapyxHOI MOBEpXHOCTH CTEeKJIa BMOHTHPOBaHA TOHKAasl MPO3pavHasi TUIEHKA U3 JIByOKUCH
tuTaHa (quokcuaa turana — TiOj). [og geiicTBueM cBeTa MPOMCXOIUT (pOoTOKATAJIMTHYECKHT
npouecc, KOTopelid paspymaet rpssb. TiO; — Oeltblil MOPOIIOK, MOITOMY YTOOBI TIEHKa OblIa Mpo-
3payHoii ee caesaad TOMIMHON 15 MUKpOH. UTOOBI Ipsi3b HE MPUCTaBaJIa K CTEKJIY €ro MOBEPXHOCTh
cnenany ruapogoonoii. Vcrions3oBan ¢gpusuueckue sghghexmuot — PoTOKATATUTUYECKUI U THAPO-
(hOOHBIIA.

CrekJio obnagaet 3(ppeKToM 3epKajia 1 UMeeT CHHEBaThIi OTIIUB.

Haubonee nemeBbii criocod uaeann3alyy — HCMOJb30BaHHE PECYPCOB .

IIpumep 4.31. KancyabHast 3HA0CKONNSI

DHIOCKOMUS — CIOCOO OCMOTpPa HEKOTOPHIX BHYTPEHHHUX OPraHOB MPU TOMOIIM IHIOCKOIIA.
DHAOCKOI TPEACTaBIsAeT coO0i MprOOp, UMEIIIUI Kamepy, KOTopasi ¢ MOMOIIbI0 BOJIOKOHHOM
ONTUKM TepeaeT N300paxeHne Ha KpaH MoHuTopa. [IpoaBiskeHre KaMepsl OCYILECTBIISIETCS Bpa-
YOM.

Brinyckaercs karicysa, mo3BoJislioliast UCCAeIoBaTh TOHKUI KUIIEUHUK. Takyio Karcymiy npo-
rarbiBaloT, 1 oHa CAMA 1nocpeJcTBOM NEPUCTAIBTUKM KUIIEYHMKA NEpPEIBUTaeTCs MO Kely-
JOYHO-KUIIIEYHOMY TPaKTy W TMepeaaeT U300pakeHne TOHKOTO KHIIEUHWKA MOCPEICTBOM JaTyu-
koB. MH(popMalus 3anmiceBaeTcs Ha CrielaibHOM MpUOope, KOTOPbINA BellaeTcst Ha MOsIC MalMeHTa
C TIOMOIIIBIO CTIEIMATbHON CyMKH. [1arieHT He ONIyIIaeT HUKAKUX HeYJOOCTB U HEMPUATHBIX OIILY-
IIIGHI/Iﬁ, KOTOPBIC ITPOUCXOIAT ITpU TpaL[HHI/IOHHOfl OHJOCKOIINU.

Kubepnemuzayus Tpyaa u30aBiisieT 4eloBeKa OT yIpaBJieHus mpolieccoM. bosee BhICOKuUe cTe-
MeHU KNOEPHETU3AIIMY — aBTOMATU3AlIMsl (KOMIIBIOTEPU3AIINs) MBICTUTEILHON JIeATeIbHOCTH. VIHO-
I 3TOT MPOLECC HA3bIBAIOT UHMENNEKMYANUSAYUELL .

B kauectBe MMPUMEPOB MOKHO IMPUBECTU IIAXMATHLIC KOMITBIOTCPHBIC ITPOT'PaMMBI, ITPOI'PAMMBbI
NEPEBOAYMKN TCKCTOB HAa PA3JIMYHBIC A3BIKU, IKCIICPTHBIE CUCTEMBI U CUCTEMbI MCKYCCTBEHHOI'O
MHTCJIJICKTA U T. O.

Nneanbnast ua¢popmanus 1owkHa mosBistbes CAMA, 6e3 3aTpaT BpeMeHHU 1 YCUITHI Ha ee
TIOUCK.

NpeanvbHas cucrema — (pyHKImsI
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NneanbHol cUCTeMBI OBITh He QOAJCHO, A €€ paboma OONNCHA 8bINOAHSMbCS KaK Obl cama
co001i, TT0 MAHOBEHUIO «BOJIIIEOHON MTAJIOYKU.

DYynKUUL 00NHCHA BLINOAHAMBCS 0€3 cpedcmae

WpeanpHas cuctemMa — 3TO CUCTEMA, KOMOPOIL He CYujecmayen — ee Hem, d ee PYHKUUL BbINON-
HSIHOMCSL 8 HYHCHBIL MOMEHIN 8PEMEHU, 8 HeOOXOOUMOM Mecne (MIPUYEM B 3TO BpeMsi CUCTeMa HeceT
100% pacueTHyio Harpy3Ky), no HeOOXOOUMOMY YCAOBUIO, HE 3aMPAUUBASL HA SO BeUeCms, SHepul,
8pPeMeHU U (PUHAHCOB.

I'nasuvli koncmpykmop manxa T-34 M. H. Kowkun 206opun: «Camas aywmas oemans
6 marke ma, Komopoui 6 Hem nem! JlelicmeumenvHo — oHa Yoic MOUHO He CAOMAEMCSL U He C2O0PUN.. . ».

Takum oOpaszoM, udeanvHas cucmema JOJDKHA BBIIONHATb noAe3Hble BYHKUUU B HYKHBIH
MOMEHT BPEMEHH, B HEOOXOIMMOM MecTe, 110 HEOOXOAMMOMY YCIIOBHIO, UMemb HY.1egble 3ampambl
U He UMeNlb HeXCenamenbHulx 3Phexmos.

Hcnonb3oBanue nHGOpPMALMKM HE OTHOCUTCS K 3aTpaTaM, eClii OHa He TpeOyeT (PMHAHCOBbIX
3arpar. Cructema TeM ujeaibHee, 4eM OOJbIle OHA HCHOIb3YeT OecriaTHON MH(OpMALIUH.

TeHIleHIII/IH L mamepuanvHas cucmema 3aMEHACTCA 6Mpmya./le01:Z WA npoepammHbImn obecne-
UCHUEM.

IIpumep 4.32. DVD ROM

CeronHs B KBapTHpax 4acTo MMEETCs] HECKOJIBKO KOMITBIOTEPOB, KOTOpPbIe OObEIMHSIOT B €11~
HYI0 MECTHYIO ceTb. Torjga BCTaeT BONPOC, KaK COKOHOMHUThH Ha OTHAEJBHBIX YaCTSIX KOMIIBIOTEPOB,
HalpuMep, He MOKyMaTh 1715 Kaxaoro kommnsiorepa DVD ROM.

Npeanbupiii DVD ROM - 310 otcyTerBytonmii DVD ROM, KOTOpbIil BBIIONHSET €10 (PyHK-
IHIO.

Ucnonb3oBanue BupryanibHoro DVD ROM 3a cuet mporpaMMHOro odecriedeHusi, KOTopoe
MMeeTCsl B ONepallMoOHHON cucteMe, HarnpuMmep, B Windows 3Ta onepanysi Ha3bIBaeTCsl «IOJKJIIO-
YEeHHUEe CETEeBOro AUCKa». Takum ke 00pa3oM MOKHO MOIKJII0YATh JOTOTHUTEIbHBIN KECTKUHA TUCK
C Ipyroro KOMIblOTEPa, HAXOSALIETOCsl B MECTHOM CETH.

Ipumep 4.33. UneanbHast KI1aBuaTypa KOMIbIOTEpPa

KnaBuarypsl ObITh HE JOMKHO, a ee (PYHKIHMS JODKHA octarhes. KimaBuatypy mpoermpyoT
Ha POBHYIO IOBEPXHOCTh, HAITPUMEP, MMCbMEHHBIN cTOJ1. HaxkaTue Ki1aBuinm orpeaessieTcs 1o nepe-
CEYEHHUIO MaJbIIeM ONPeJIeNICHHOTO JTy4a, MPOeMPYIOIEro N300pakeHre.

BupryanbHas kiaBuaTypa UMeeTcsl B IUIAHIIEeTax U cCMapT¢OHaXx.

Jlpyroe pelieHue nogaBaTh BCe KOMaHIBl FOJIOCOM, KOTOPbIE C TIOMOIIbIO KOMITBIOTEPHOM MPO-
rpamMMBbl pacro3HaroTcs (voice recognition).

Emre onun npoexkt (Project Soli) nmpencrasiisier coO60# YHIT, TOMOTAIOIWNA YITPABIIATH TIOOBIMU
YCTPOWCTBaMH, He Kacasichb UX. TpexMepHoe IBUKEHUE KUCTHU U MaJIbLEB BOCIPUHUMAIOTCS C [TIOMO-
IbI0 pagapa. PazMepsl uumna HeOosbIme (SXSMM), YTO MO3BOJIUT BCTPAUBATh €0 Aaxe B HeOObIIINe
ra/IKeThl, OPacyeThl WM CMAPT-YaChl.

IIpumep 4.34. UneanbHblil S5KpaH
WneanpHbIil 9KpaH J1s1 POEKTOPA — TO €ro OTCYTCTBUE (ero ObITh HE JOJIKHO), a (DyHKIUS
JOJIKHA BBITIOJIHATHCS.
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MOXHO KCTIOIBb30BaTh CTeHy (Jyuine Oesioro 1BeTa) WK JOCKY, Ha KOTOPOU nuiIyT ¢ioma-
crepamu. Torza mosiBisieTcs elie JONOTHUTENbHBIN 3((EeKT — Ha 0TOOpakaeMylo KapTUHY MOKHO
HAHOCUTH U300paKEHUS IPH MOMOIIHU (PIIOMACTEpPOB.

Nneanbnas nagopmanms — nHpopMalys KOTOPOW HET, a BBIIOIHSETCS TOJIBKO €€ (PyHK-
1yl — AEUCTBUE, POLIECC, KOTOPBIH JOJIKHBI TPOMCXOJUTH C UCTIONb30BAHUEM JaHHOW MH(OPMaLUH.
Hanpumep, npuHATO pelieHue, 11si KOTOPOro codupaiack JaHHas MH(popMarus.

DynKyuss cCmano8UmMCcst He HYHCHOIL

Ilpedeavnasi cmenenv udeanuzauuu — omkaz om Pyukuuu — GYHKYUUL cmMaHosumcs
He HYMHCHOIL.

IIpumep 4.35. IIpouecc MbITbSI MOCYABI

Panpbitie nocyny mbutn BpyuHyro. Oco0o rpsi3Hble MecTa MPUXOAMIOCh JA0JIT0 OTTUPATh ILET-
koil. [Ipr 3TOM nosMpoBaHHast NOCyJa Hapanaiach.

3aTeM pa3BUTHE ITOro MpoLecca OCYIIECTBISIOCh B HECKOJIBKUX HarlpaBieHusix. Hanpumep,
TMOSIBUJIMCh pa3jInuHble MOIOIIME CPeJCTBa, YOBICTPAIOLIME U ylydllaloiue npouecc MbiThs. [locne
HAHECEHM s TAaKUX CPEJCTB HYKHO TOJILKO CMBITb T'PSI3b.

Cozpamu nocynomoeunyto MaimHy. Ona CAMA moer nocyny (camoucnonrenue).

INosiBunack opHOpasoBas nocyaa. CTan He HyXeH HU MPOLECC MbIThsl, HU cama (PyHKLUs —
OYMCTKA Mocy/ibl. Takum 06pa3oM, IpoLece MbIThSI CMA.1 UOEANbHBIM — OH Hepecma.n Cyu,ecmeo-
eamo.

Ho HeoOxonumo coOpaTh Ipsi3HYI0 OIHOPA30BYIO MOCYAY U BHIOpOCUTSD ee. MieasibHee He ie1ath
¥ 3TOT NPOLIECC — U30aBUTHCS U OT 3TOH (PyHKIMH. MOXHO mocyay ciesaTh Cheg00HOoM, HapH-
Mep, MOJIOKHUTh €€ B MUTY, OareT, KaryCTHbIA JIUCT U T. 1. UMEEeTCsl M Ipyras cbeloOHas mocyja,
HarpuMep, TapesIKu, BUJIKHU U JIOKKH, YaIIKH

UT. 1.

NUneanbHass nHopmammss — HeT NoTpeOHOCTU B JaHHON uHpopmaimu. Harpumep, Her
NOTPeOHOCTU B MPUHATUM PELIEHHs], 1J1s1 KOTOPOro cooupanach AaHHasi MH(pOpMaLys.

OnucaHHble BbIllle, CTENEHU UACATU3ALMU XapaKTEPHbl HE TOJIBKO JJIsS CUCTEMBI, HO U ISl
BelecTBa, opMbl U Mpouecca.

4.5.2.3. oxazamenv cmenenu udeanvHocmu

Cucrema Tem uieasibHEl, 4eM B Hell 0oJIblie moJe3HbIX 3(P(heKTOB 1 UeM MEeHbIIIe BpeHbIX
3 hekToB (PaKTOPOB pacruiaTel).

[ox noae3uvimu 3¢pgpexmamu noHumaeTcs:

— CHCTeMa BBIMOJHSAET OOJIbIIIE MONE3HBIX hyHKuuti (MOJIe3HON paboThI);

— paboTa OCYIIECTBISIETCS MAKCUMAIIBHO 3¢DheKmueHo N KauecmeeHHo.

[ox epeonvimu 3¢hgdhexmamu MOHUMAIOTCS BCE PACIUIATHL:

— 3aTpaThl BpEMEHU U CPEJICTB;

— BpeIHbIC BO3/ICHCTBUSA U T. 1.

3arpatbl CPeJCTB — ITO 3aTPAThl HA PacXO/ibl SHEPIUU, BEUIECTB, IEMEHTOB, [IPOCTPAHCTBA.

Crenenpb njaeajn3anuyu CHCTEMbI MOXXHO IPeJCTaBUTh B BUIE (popmyisl (4.1):
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i o F 0,
i=1

I v i i
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= i=1

= oo

(4.1)

»oe

CrerieHb nacaam3aiivy CUCTEMbI

I'ne

I — crenensb npeanm3anum (Oe3pa3mMepHast BEIMUMHA);

F — nonesnas pyHK1Ms Wi nosne3Hbii 3¢ ekt (6e3pazmepHast BeIMInHA);
0 — kavectBo nose3Hou (pyHKIMH (3 dekra) — 6e3pazMepHasi BeJIMUKHA;
C — 3aTpaThl BpEMEHU U CPEACTB Ha OCYIIECTBIEHHUE MONIE3HON (PYyHKIIUY;
H - BpenHoe nevictBue (Oe3pa3mMepHasi BEJIMUMHA);

I — OPSAAKOBBIN HOMEp (PYHKIIUU;

1 — KOJIMYECTBO (DYHKIIUIA;

a, 3, ¥ — k03 PUITMEHTHI COTJIACOBAHUSI.

B cootBetcTBUM ¢ (hOpMYIIOii /151 YBETMUEHUS] CTETIEHH UI€ATbHOCTH YUCIIO TIOJIE3HBIX (PYHK-
LU ClielyeT YBeIUYMBaTh U YAYUIIUTh UX Ka4ecTBO, a 3aTpaThl U BpeHble (DYHKIIMU YMEHbIIIATb.
B nipenene, korja uucauTeNh CTPEMUTCS K OECKOHEUHOCTH, & 3HAMEHATEb CTPEMHTCS K HYJIO, Ujle-
QJIBHOCTh CTPEMUTCSI K OECKOHEUHOCTH.

4.5.2.4. HoeanvHoe seuecmao

NpeanbHoe BemecTBO — BEILECTBA HET, a €ro (PyHKIIMHU BBIMOIHSIOTCS.

BemecTBO TEM HaeaJbHeEe, YEM:

— Donvue nonesmwvlii 3PPdhexT OHO CO3ACT;

— MeHblile €20 6ec U CHOUMOCIIb;

— MeHbUte OHO npuHocum epeo (Hedcenamenvhwvlii 3¢pghexm).

Crenensb naeaJnsanuu BemecTsa onpeesnsercs ¢popmyion (4.2):
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imE;
g 5

= = = o0; (4.2)
PM+C+3. 5. H,

CrereHp naeaIn3alui BELIECTBA

I'ne

I — crenenp naeanu3anyy BerecTa (Oe3pa3mMepHasi BEIMYMHA);

E — none3nbiii 3¢eKT WM CBOWCTBO, BHIIOMHAEMOE BelllecTBOM (Oe3pa3MepHasi BeJIMUKHA);
M — macca 1M Bec BElIeCTBa;

C — cTOMMOCTb BEIIIECTBA;

H — BpenHoe AeiicTBre, cO3/1aBaeMoe BELeCTBOM (Oe3pa3MepHast BeIMYMHa);

i — IOPSIKOBBIA HOMEP MOJIE3HOro 3dpeKTa (CBOMCTBA);

1 — KOJIMYECTBO MOJIE3HBIX 3 (PEKTOB (CBOICTB);

a, f3, ¥, 0 — K03 PUIMEHTHI COrTIACOBAHUS.

B kauectse mogae3Horo >gdexra (pyHKIMIA, CBOWCTB) BELIECTBA, HAIPUMEP, MOXHO
Ha3BaTbh: NPOYHOCHb, AACHUUHOCTb, YOCNbHDIIL GEC, HENPOHUUAEMOCTb, MENAO- U SINEKMPONPOBO-
OUMOCb, MENNO- U INEKMPOUZONAUUOHHBIE CEOLICBA, NPO3PAUHOCHb, KOPPOSUOHHAS U XUMUUECKAS
cmotikocmy, pH, azpezammnoe cocmosmue, memnepamypa nAAGAEHUS U KUNEHUSl, KPUCMANAUYECKAS
cmpykmypy, u m. o.

NwmeroTcs BelecTBa ¢ M3MEHSIEMbIMU CBOWMCTBAMH, UCTIOJNB3YIONINE Pa3IudHble 3hgheKmul.
VYcnoBHO MBI uX OyaeM HasblBaTh «yMHbIe» BemecTBa. Hanpumep, orcuokue kpucmannwt; nons-
PUBAUUOHHBLE NAACMUHbBL, BEULECTBA, USMEHSIOUUE C8OI0 NPO3PAUHOCb ; MepMO- U (homouyecmeu-
menvHbvle NOAUMEPLL, PAYOPECUEHNMHbLE BEULECMBA ; NOAUMEPHDBIE 2€AU; MAMEPUANbl ¢ dPPeKkmom
namsmu Gopmvl, MAzHUMbL, MAZHUMHASL U PEON0UMECKAS HCUOKOCMb , INEKMPembl; Mennogble
mpyosl, homo- u c6emoouodsl M T. 1.

«YMHOe» BelecTBO — 3TO YIpaBiIseMOe BElIECTBO C U3MEHsIeMbIMU, 3apaHee 3aJaHHbIMU
CBOMCTBaMU, NIpeCTaBJIsiolIee coO0il npeodpazosanenv Vi UCHOYHUK SHEPTUU UM UH(pOpMa-
1IUM, OCYIIECTBIISIONINI onpeneneHHbll aghghexm (uzuueckuti, xumuueckuti, OUorO2UMeCcKUli VI
MAMEeMamu4ecKuit ).

JI71s1 pa3HBIX BUIOB TEXHMUECKUX CHCTEM MOAOUPAIOTCS CBOE «HIeaTbHOE» BEIECTRO.

I'. C. Anprmynnep nvcan: «Mamepuan ,u0eanvHOl MauiuHsl“ pabomaem mak, 4mo ezo ceoli-
CMBa UCNONLIYIOMCS. HAUAYUUUM 00PA30M, HANPUMED, MEMANAUUECKUEe UaACMU PADOMAom moavko
Ha pacmsidiceHue, OepesiHHble YACMU — MOALKO HA cocamue u m. 0. ».

B kauecTBe ogHOro U3 MjaeaabHbIX BEllIECTB MOXKHO Ha3BaTh NneHy. Ona nMeeT MUHUMAaJTLHBIA

BEC U BBIIIOJHACT pa3HOO6pa3HI>IC q)YHKLII/II/I, HalipuMmep, TEIJIOU30JIALUS, IOIJIOMICHUE NIyMa, U30-
JIAIKWA IIOTOKOB Irada M T. II.
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IIpumep 4.36. 3amura Haca:kAeHHUIl OT 3aMOPO3KOB

Pacrenus 1 moceBbl MOKPBIBAIOT TIOIMMEPHOM «IITyOO» W3 TICHBI, 3aAINAS UX OT 3aMOPO3KOB.
Ona Ge3BpeHa Ui PaCTeHH, JOJITO AEPKUTCS, XOPOLIO 3aIlUIIAeT OYBY OT MOPO3a, a pU Heoo-
XOAUMOCTHU 6e3 3aTpyJHEHHIA CMbIBaeTCsl BooH (a. ¢. 317 364).

PaccmoTrpum npumepsl Ipyrux MacaIbHbIX BEIECTB.

IIpumep 4.37. Kopnyc camoaera
B camorerax ucnonbs3yior owopasomuruti. OH JOCTATOYHO MPOYEH U JIETOK.

[TpuBenem npumep UCTIONb30BaHUS «YMHBIX» BELIECTB.

IIpumep 4.38. CoeqnHuTebHAsI BTYJKA U3 HUKEJN/1a THTaHA

Kommanus «Raychem Corporation» (CIIA) B 1971 romy pa3padorana BTYJIKY IJisI COSTUHE-
HUS TPyO TUJIPABIMYECKON CHUCTEMbI BOGHHBIX CAMOJIETOB M3 Marepuasia ¢ 3¢ppekToM mamsTu
¢popmbl — HUTHMHONA (HUKUIMI TUTaHa — NiTi). Dr1a Brynka nomyuywia HazBaHue «Cryofit». OHa
nokasana cedst ouenpb HagexHou. 3 300 000 rmocraBieHHBIX BTYJIOK HE ObUIO HU OJJHOM TIOJIOMKH.

4.5.2.5. Hoeanvnasa gpopma
B HEKOTOpBIX CiTydasx MOKHO TOBOPUTH U 00 HaeabHOH hopme.

NneanbHast popma — 00ecCrieunBaeT MAKCUMYM NOAE3HO20 I ghexma s BHIOTHEHUS
orpene/ieHHON (ByHKyuU.

[ox noaezuvim aghgbexmom ghopmvt MIOHUMATHCS, HATTPUMED:

— NPOUHOCMb, TIPU MUHUMYME UCIIOIb3yeMOrO MaTepHaa;

— MUHUMAJIBHOE a3p0- U 2UOPOOUHAMUUECKOE CONPOMUBLEHUE ;

— 2epMEMUHOCMb

— mpexue (MUHUMAJIBHOE WJIM MAaKCUMAJILHOE);

— 3P2OHOMUMHOCID

— 3CMeMmUYHOCM®b U T. JI.

IIpumep 4.39. Kopnyc noasoaHoro annapara

I mogBOAHOTO armapata uaeaibHast popma mpouHoro kopmyca — cdepa. OHa oOnmagaer
BBICOKOU YCTOMYHMBOCTBIO M HEOOJIBITION TUIOTHOCTHIO. Y c(hepruecKoro Kopryca MUHUMAJIbHOE OTHO-
IIEHKe TUIOMIAIN TIOBEPXHOCTH K 00BEMY.

IIpumep 4.40. Popma aHTEeHHbI

AHTeHHa paJMOTeNecKona AOKHA UMETh THrepOonnueckyio gopmy. JlioOble OTKIOHEHHUS
OT TEOPETUYECKOT0 TunepOoIona AT UCKaXKeHU s cUTHaUIA. Takylo aHTeHHY JIeNaloT U3 MaTeprasa
¢ 3chdexrom namstu ¢opmsl.

4.5.2.6. Hoeanvuwlil npouecc

ITponecc ocymecTBiseTcs 1isl IOMY4YEeHUsl pe3yJibTaTa.

N neanbHblil MpoLecce — 310 Omcymcmayowuil npoyecc, ero He JOJKHO ObITh, a JOJKEH
OBITH TOJIFKO Pe3YJbTAT, OCYIIeCTBIISIEMbIN TPOILIECCOM.
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Takum oOpa3oM: ujieaNbHbI NpoLecc — pe3yJbTar.

B kauecTtBe pe3ynabrata MOXKET ObITh B3SIT IPOAYKT WJIU JICHCTBUE.

Oco0bIM (haKTOPOM B MpolIeccax sIBJISIETCS BPeMSI.

[Ipouiecc mpoucxoauT TeM HaeajbHee, YeM OH NPOU3BOOUMeENnvHell, KauecmeeHHel N 9eM
MeHblUe mpedyemcs 3ampam BeIecTBa, SHEPTUH, TPyJ03aTpar (B TOM UKC/Ie U Ha YIpaBJIeHUE Mpo-

LIECCOM), ¥ UEM MeHblie 8PEOHbIX 8030€liCmaEULi OH TIPOU3BOIUT.
Crenenp naeaan3anuu nNpoiecca MoXHO PeCTaBUuTh B BUjie hopmyiisl (4.3):

"
D aiF;
i=1

P: n i ]
Y BT+ vCi+ ) 5H,
i=1 i=1 i=1

I = %] (4.3)

CreneHp uaeanu3aiuu mpoiecca

F.=) Lx0:; (4.4)

k=1

CDyHKI_II/IOHaJIbHOCTL ornepannu

Ine

Ip — crenienb uaeanu3anuu npoiiecca (6e3pazMepHasi BEIMUNHA);

F; — pyHK1IMOHAIBHOCTH onieparuu i (0e3pa3mMepHasi BeJTUIMHA);

L — ypoBeHb (pyHKIIMU k B onieparuu I (6e3pa3MepHasi BeJIMIMHA);

Q. — Ka4ecTBO BBITIOHEHH (DYHKIIMHU k B oriepanu i (Oe3pa3MepHast BeJIMUrHa);
T — BpeMs BBINOJTHEHU S OTIEPALIUH I

C — 3aTpaThl CPEACTB HA OCYIIECTBIEHHUE ONEPALUH I}

H - BpeHoOe neiicTBUe, co3aBaeMoe orepalnyei i (0e3pa3MepHast BeJIMUnHa);

k — nopsiIKOBbI HOMEP (PYHKLIMU B ONlepaluu i,

m — KoJn4uecTBO (DyHKIIUI B OIEpalvi i;
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i — MOPSAAKOBBIN HOMEp ONepalyu;
1 — KOJIMYECTBO OMepalyii B mporiecce;
a, B, ¥, 6 — K03 PUIMEHTHI COTTIACOBAHUS.

IMporecc — 310 HAOOP oleparyii, KOTOPbIE MOTYT BBIIOIHSATHCS MTOC/IEOBATEIBHO U/WIIU MTapaJl-
nenbHo. Kpome Toro, MoryT ObITh 0OpartHbie cBsizu. OfiHa oneparusi MOKET BBINOJTHITh HECKOJIBKO
ynxumil. @yHKIMM MOTYT UMETh pa3Hblil YPOBEHb:

— 2nasHast;

— OCHOGHAS,

— 8MOPOCMENEHHAS.

NneanbHblil mponecc MNPOU3BOAUT KauyeCTBEHHBIM MPOLYKT (pe3y/lbTaT) C HyJeBbIMH
3aTpaTaMu BElIeCTBa, SHEPTUU, BPEMEHU U yIIPaBJICHUS.

Cnoco0bI Haeaan3anuy npoiecca

CokpaliieHre BpeMeHH BBITIOIHEHU I TTPoIiecca U TOBBIIIeHHEe ero 3(P(PeKTUBHOCTH MOXKET OCY-
HIECTBIISITHCS CIIOCOOAMMU:

1. He BBINOJHATH NPOLIECC, & HCIIOJb30BATH Pe3yJbTAaT .

2. BoinoyiHeHHe JelcTBHI 3apaHee (IIpeBapUTEeJIbHO).

3apaHee (MpeaBapuTeIbHO) BBIMOIHUTH TpedyemMoe [eiCTBUE MOTHOCTBIO WU XOTS Obl
yactiuuHo. [IpeaBaputensHOE BHIMOTHEHUE YaCTH MPOLIECCa.

2.1. 3apanee o0mymMaTh MOCIEAOBATEILHOCTD BBIMIOITHEHHU S OTIEpallil B IpoLiecce;

2.2. 3apaHee BBECTU HYKHBIE /ISl BHITIOTHEHHU S ITPOLIECCOB «OT3bIBYMBbHIC» BEILIECTBA U IMOJIS;

2.3. 3apaHee paccTaBUTh OOBEKTHI TaK, YTOObI OHU MOIJIM BCTYIUTh B AEUCTBUE O3 3aTpar
BpEMEHH Ha JIOCTaBKY ¢ HanboJsee ynoOHOro Mecra.

3. Yerpanuth HeHYKHbIe (JIMIIHNE), IOBTOPSIONIINECS U BpeJIHble Onepaiun.

4. YcTpaHuTh OTJeJbHbIE ONlepanuu npouecca, nepeaaB ux (PyHKIHUN JPYTruM onepa-
IUAM (IpeabLIyIIM, NapajlleJbHbIM W M0CIeyIOIUM) .

5. O0beAMHUTDH OJJHOPOIHbIE WJIN CMEKHbIe ONepPaIun.

6. Ucnosib30BaHne nay3 U X0JOCTBIX XO0B .

7. Bectu pa6oTy HenpepbIBHO.

8. [IapansesibHOE BHINOJHEHHE MTPOIECCOB.

9. BcTpeuHoe BbINIOJIHEHHE NMPOIECCOB.

10. ITpouecc pa3omBaeTcsi Ha OT/AeJbHbIE ONlEPANHH, €CJH BO3MOKHO, KaXKas1 one-
panus BbINOJHSIETCS apaJLieJIbHO U BCTPEYHO.

11. BoinosiHeHue mponecca MHOTMMH CHCTEMAMHU HJIN YACTSIMU.

12. Ucnoan30Banne (oJiee ynpapJjisieMbIX MOJell U BeleCTB, B YaCTHOCTH, 3aMeHa
MeXaHNYeCKOro JBUKeHHS Ha JBUKeHHE 0oJiee YIPaBJIsIeMoro moJs .

13. UcnoJsb30BaHue pecypcoB.

[TpuBenem npuMepsl CIIOCOOOB OCYIIECTBICHUS UeaTU3alK TTpoIiecca.

BbInoJHNTH 1eiCTBUSA 3apaHee

- Hpe,uBapnTeJlbﬂoe BBIIIOJIHEHH € YAaCTH IIpoHecca.

IIpumep 4.41. KomnbroTepHas nporpaMmma s iudpoBoil nevyaTu

Bnaropapst nosisnexuio nyudpoBoi neyaTy CTajao BO3MOKHbBIM MevyataTb JOKYMEHTbI UJIM KHUTY
o TpedoBanuio (Print-on-Demand — POD). [Teyaraercs cTOIbKO JOKyMEHTOB, CKOJIBKO MX 3aKa3ajin
B JJAHHBI MOMEHT, TIPUYEM XOPOIIETO Ka4eCcTBa. DTO MO3BOJISIET U30aBUTHCS OT CKJIAJIOB U HEJIMK-
BUI0B. KpoMme Toro, IOKyMeHT redaraercsi B TOM MecTe, rie oH TpeOyercs. Takum o6pa3om, OTmia-
IaeT HeOOXOOMMOCTh B TPAHCIIOPTHUPOBKE HA 3HAUMTEINIbHBIE PACCTOSHUS OONBIIIX 00BEMOB FOTOBOM
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MPOJIYKIIMK — BBICIIIAS CTENEeHb UACATBHOCTH — UCUe3/ U (PYHKIIMU MEPEChUTKU Ha OOJIbIIINE PacCTosI-
HUSI U XPAaHEHUsI TISYaTHOM MPOILYKIIUH.

[Mpu Takoii neyaTn OYeHb KPUTHYHO, YTOOBI MIEUATAIONIAS MAIIIHA He MPOCTauBalIa B 0XKU/Ia-
HHU, KOIJIa TIPOrpamMma ycreeT MOArOTOBUTh €f OUepeIHOM JIMCT JIISl TIeYaTH.

C 37011 11eJ1bI0 TIOCTYNHUBIIUIA HA NeYaTh JJIOKYMEHT IPeBAPUTETLHO 00Pa0aThIBAIOT U 3AIUCHI-
BaioT B OyhepHyIo mamATh. OOBEM TaKOUM MaMATH OTpaHWUYEH U €r0 He XBaTaeT ISl 3aIricH OOJTBIITUX
JIOKYMEHTOB, HAITPUMEP, KHHT.

B 3TOM Cilyyae IOKyMeHT MpeaBapuTelIbHO 00padaThIBACTCsl, U ONPEEISIOTCS TIOBTOPSIIOIIH-
ecst MecTa, OHM 1 3aIUChIBAIOTCS B OypepHyIo naMsith. OHM, Kak PaBUIIo, 3aHUMAIOT He MHOTO MecTa
B MAMSTU KOMIBIOTEpa. DTH 3alUCH BBI3BIBAIOTCS B MOMEHT, KOl OHM HEOOXOIMMBI /IS TICYATH.
Takum 06pa3om, BBIMIOTHAETCS YacTh mpoliecca 00paboTKU MH(MOPMAIIMKU 3apaHee, YTO MO3BOJISIET
COKpaTHUTh 00I1Iee BpeMs IeUaTH.

— 3apaHee paccTaBUTh 00bEKTHI.

IIpumep 4.42. CTpouTeJbCTBO JOMOB

PaHbilie naHe M AJ1s1 CTpOUTEIILCTBA JJOMOB IPUBO3WIIH 3apaHee U UX CKJIaqupoBasiu. [jist aroro
HYXHO 6I)UIO HUMETHh OOIIOJIHUTEIBbHBIC TIIOIIAON. KpOMC TOro, IaHeJIm MOIJIN 6bIT]) TMOBPEKACHBI
B CJI/ICTBUY TUIOXOM TOTO/IBI MJTM HEOPEKHOTO OOpaIleHHs.

BBenu crioco® crpouTesbeTBa «C Kojiec». [laHenu npruBO3WIM TOYHO B TO BpPeMs, KOT/Ia OHU
HyXHbI. VIX BBI'pYKaJIi U TYT € CTABUJIN HA MECTO.

[MpuBeseM mpuMepsl Ha Jpyrue CrocoObl COKpaIieHusi BpeMEeHH POBEICHUS MPOoIiecca.

OnuieM naeanu3aiyio npouecca ceapKku.

IIpouecchl HIyT BCTPEYEHO

IIpumep 4.43. CBapka JuCTOB

ITpu cBapke JIUCTOB Mporecc OyAeT UATH ObICTpee, ey ero BECTU C ABYX CTOPOH HABCTpedy
apyr apyry (a. c. 988 490, 1 234 095). MoxHO ABUrath HaBCTpeuy Opyr APYry JMCT U Oyry (a. c.
1031 679).

Pazouenue npouecca Ha omoenvHbwle onepauuu

IIpumep 4.44. CBapka JuCTOB
ITpouecc cBapku Oynet uaTH ObicTpee, eciu OyIeT UCTIONb30BaThCs HE /IBa, a OOJbIIee KO-
YECTBO IEKTPOIOB, KOTOPBIE MONAPHO ABUTAIOTCS HABCTpEUy Apyr Apyry (a. c. 303 158).

3amena mexanuueckozo 0BUNCEHUSL HA NOAEBOe

IIpumep 4.45. Cpapka Jaucron

Mo:xHo BoOOIIIe HE TPaTUTh BpeMsl Ha TiepeMellieHue JIEKTPOIOB, €CIIM UX PACCTABUTD 3apaHee
B HY’KHOM MECTe Ha PAaCCTOSIHUM, MEHBIIIEM, YeM TEerUIoBOe MATHO. Kaxplil U3 3/IeKTPOJOB MOACO-
eIMHSETCA K UCTOUYHUKY MTUTAHUS U NOCTIeA0BaTeNbHO BKIIoUaeTcs. Takum oOpa3om, Iyra IBUKeTCs,
a JIEKTPO/Ibl CTOAT Ha MecTe (a. c. 285 740).

Hcnonvzosanue umeroumuxcst pecypcoe

IIpumep 4.46. Kak oTbICKATh B CTEHE TPACCY CKPBITOI MPOBOAKHA?
3TO MOXHO OCYIIECTBUTH MPU MOMOIIY NMPUEMHUKA. [{J11 93TOro B po3eTKy HYKHO BKJIIOYUTH
KaKOW-HUOY/Ib CIa0bIil KICTOUHKK TOMEX, Hallpumep, JIeKTPOOPUTBY C OTCOSAMHEHHBIM TIOMEX03a-
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IUTHBIM (UIbTpoM. [IpueMHHMK HacTpouTh B CPEJHEBOJIHOBOM JMana3oHe (HO HE Ha CTaHIMIO)
1 Ha4daTb BOOUTH UM BIOJIb CTCHBI. HpI/I NEPECEYCHUMN TPACChI ITPOBOJAKU TPECK U3 NTUHAMHKA 6YJIGT
YCHUIIMBATLCA.

4.5.3. 3akoH yBeJn4eHHs CTeNeHH YIPABJISIeMOCTH

3aKOH yBeJIUYeHHUs CTeleHH YIPaBJIAEeMOCTH SBJISETCS OCHOBHBIM U3 3aKOHOB 380H0UUU
mexuuueckux cucmem (puc. 4.11).

3AKO0HBI 3BOTHIHH TEXHIYECKIX CHCTeM

( VBeaIndeHne cTeneHn LIeATEHOCTHI )
Mepexoa
Mepexoas mr?ﬂm iy e Coeprusamue - | | Coaaamcuposanmoe

HAICHCT e palBepTRBAHNE PAIBETHA CHCTEMB

MIKPOYPOBEHD

Puc. 4.11. CtpyKTypa 3aKOHOB BOJIIOLIMN TEXHUYECKUX CUCTEM

Pa3Burtue cucreMbl H1eT B HANPABJEHUH YBeJNUEHUS CTeNeHH YIIPaBJIsieMOCTH .

Cucrema MOXeT ObITh YITPABJIsSIEMON TOTA M TOJBKO TOTJa, KOTJa OHA COIEPXKUT B cebe jte-
MEHTHI, CIIOCOOHBIE BOCIIPUHIMATD YNPABJISIIONIHE CHTHAJBI, IPe0OPa30BbIBATh UX B YIIPaB-
JISIOIE BO3JACUCTBUS M a[ICKBAaTHO BOCIIPUHUMATH MH(POPMAIIHIO O GHYMPEHHUX U3MEHEHUSIX
B CHCTEME U 6HEUIHUX 8030€eliCmaUsIX HA Hee. DTO CBOWICTBO YACTO HA3BIBAIOT «OT3HIBUMBOCTHIO».

OO01mas TeHeHIMS YBeIUIeHUs CTeTIeHN yIipaBiisieMocTa (puc. 4.12) — 310 mepexop or:

— HeynpasJsieMOH K yIpaBJisieMoOil cucTeMe;

— HEAaBTOMATHYECKOro (Py4yHOro) ynmpaBJjieHHsI K aBTOMATHYECKOMY ;

— IMPOBO/IHOTO YNPaBJIEHUS K 0€CIIPOBOIHOMY;

— HEMOCPEJACTBEHHOI'0 YIIPABJIEHHSI K JUCTAHIIMOHHOMY.

Heynpasasiemas ¥Yopasaaemasn

AEBTOMAaTHUECKOE

becnposoaroe

HenocpeacTreennoe JdacTaEnHEOHHOE

Puc. 4.12. O01mas TeHIeHIns YBeINYeHHsI CTETIeH! YIIPaBIIsIeMOCTH

VBeqnuenue creneHu YpaBJasAi€eMOCTH YMEHBHIACT CTEIICHb Y4aCTUsA YCIIOBEKA B pa60Te
TEXHUYECKOU CUCTEMBI. I/IHOF)_Ia 9Ty TCHACHIIMIO HAa3bIBAIOT 6blIMECHEHUE He108€Ka U3 mexHuuecKoii
cucmemaul.
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BeiTecHeHrE OCYITIECTBIIAIOCh HA MPOTSKEHUH BCEH UCTOPUY Pa3BUTHS YeIOBEUECTBA.

[MepBoHaYaTbHO BBITECHEHHE OCYIIECTBIISIIOCh HA YPOBHE padouezo opzana — pyKud v HOITH
OBbLITM 3aMEHEeHBI OCTPHIM KAaMHEM HJTH POr'OM, KOTOPBIM IEPBOOBITHBIN YeJIOBEK, HalpuMep, 00pada-
THIBJI 3eMJTI0. Ha ciierytomem atare 3aMeHs1Ti ¥ HEKOTOPBIE C8513U WY nPpeoopa3osameni — KaMeHb
MpUBSI3aU K najsike. Jlajee mocTeneHHO MPOUCXOIMIN Tkl MeXaHU3alii, aBTOMAaTH3aI[uH U,
HauuHas ¢ 20 Beka, 3Tan KuOepHeTH3 AN .

Drtan MeXaHU3alUM HAYMHAJICSA C TIPUMUTHUBHBIX TPUCTIOCOOIEHHI, 3aTeM BBITECHEHUSI YeJIo-
BeKa Ha yPOBHE 08u2amen st — 9ejIOBEK BOCIIOIL30BAJICS TPUPOAHBIMYU CHIIAMH (BETPOM, CUJION TTaja-
IO BOJBI U T. [I.) Y )KUBOTHBIMH B KauecTBE JIBUTATeJIsl.

Crenyromumii 3Tar pa3BUTHS — 3aMeHa YeJIOBeKa Ha YPOBHE CUCHIeMbL YNPABAeHUS. DTOT STarl
HAYMHAJICS ¢ TIPUMUTHBHBIX, 2 3aTeM CJIOKHEWIINX MEeXaHUYeCKHUX aBTOMATOB, Jajiee aBTOMAaTHKa
ObLTa JIEKTPOMEXaHWIECKas, MEKTPUUIECcKas v IEKTPOHHAS.

Sran KMOSPHETU3AIIMU 1 MHTEJUICKTYATM3aIMU XapaKTepeH ISl CETOTHSIIHETO THS.

[Tpumepsl k 3TUM 3Tanam Mbl paccMaTpuBaIu B pasaene 4.5.2 (cmenenu udearuszauuu):

Cucrema Bce jieaet cama — camoncnoJiHenue (puc. 4.13):

— MexaHu3auust;

— aABMOMAmMu3auusi;

— Kubepremuzayusi (AHTEIICKTyaTU3ALINs).

VYMeHBIIeHA @ YUACTHE "Te/JIOBEKA B [HIEOTE TeXHHYEeCKOH CHCTeMbI

|

Mexanni3anea

v

ABTOMaTH3IaOHEA

'

Knbdeprernzanus

Puc. 4.13. YMmeHbliieHre y4acTus YejoBeKa B padoTe TEXHUUECKON CUCTEMBbI

Ipumep 4.47. 3oHTUK

Ponunoii 3oHTHKa nctopuyecku cunutator Kurait, Eruner wim Uuauio, rie oH, ABJSUICS MPU-
BUJIeTHel Lapeil U BenbMok. M3o0perenne natupyercst XI BekoMm 1o Hameid 3pbl. [lepBoHayaibHO
OH MPUMEHSIIICS] UCKJTIOYUTENTFHO B KAUeCTBE 3aIIUTHI OT COJIHIIA, ¥ BECHJI Oojiee 2 KT, a IJIMHA PYyUYKU
Obl1a OKOJIO 1,5 M.

[epBbie 30HTHI UMENN HETOCTATOK — OHU He ObUTH CKJIATHBIMH, T. €. UMEJTH TOJIBKO OJTHO YCTOM-
YMBOE COCTOSIHUE — OTKpbiToe. COOTBETCTBEHHO, 3TO ObLIA Heynpasasiemas: cucnema — He3aBUCUMO
OT HAJIMYUS JA0K51 UJTU TIPSIMBIX COJIHEUHBIX JTyYeid 30HTUK COXPaHsLT CBOU BHYIIIMTEIbHBIE Pa3MEPBI.

ABTOMaTHYeCKOEe YIIpaBJeHHe B TEXHUKE — 3TO COBOKYITHOCTb AEWCTBUM, HAIlPaBJIEHHbIX

Ha TIOfIJIepKaHKe WK yiTydIilieHue (pyHKIIMOHUPOBAHKS YIIPABIIsIeMOro 00beKTa 0e3 HerocpeCTBEH-
HOT'O Y4acCTHsl YeJIOBeKa B COOTBETCTBUY C 3a/JaHHOM LIEJIbIO YIIPABJICHUS.
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Tenoenuus nepexoda om HeynpasasiemMoll K ynpasnsemoil cucmeme 1nokasaHa Ha puc. 4.14.
Omna npencrapiisieT cOO0U Mepexol OT HeYnpasgAsiemoll cucmemvl K YynpasaeHur) no pa3oMKHY-
momy Konmypy, 3aTeM K TIepexony K cucmeme ¢ 00pamHoil c8s13vb10, K adanmueHoil (camoHa-
cmpausarouielicst) cucmeme, K camoooyuaemoit i camoopzanHu3yrouieiicst cucmeme v, HakKOHell,
K Camopa3eusarouielicsi i camodocnpou3so0suelics cucmeme.

Puc. 4.14. Tlepexox oT HeynpaBIsieMOW K yIPaBJIsieMOl cucteMe

VnpasJieHne o pa3oMKHYTOMY KOHTYPY OCYIIECTBJIsieTCs] 0e3 3HAHUI O TEKyILEM COCTO-
SIHUM 00BEeKTa yrpasyieHus. [Ipu TakoM yIpaBIeHUH 4Yallle BCEero yrnpapJieHue BeIeTCs IO KeCTKOU
nporpamme, 6e3 aHaJIn3a Kakux-a1uoo (hakTopoB B Iporiecce padoThl, JIMOO U3MEPSIOT U KOMIICHCH-
PYIOT IJIaBHbIE U3 BO3MYIIICHUI.

Jl71s1 3TOrO BUIA YIIpaBJIEHUs XapaKTEPHO OTCYTCTBHE OOPATHOM CBSI3U, C TIOMOIIBIO KOTOPOI
MO’HO MOTYYUTh MH(GOPMAIIUIO O TOM, YTO IMPOUCXOTUT B OOBEKTE YIIPABJICHUS.

CTpyKTypHasi cxeMa CHUCTEMBI YIIpaBJCHHUs MO Pa3OMKHYTOMY KOHTYpPY TMOKa3aHa Ha pHLC.
4.15. Yempoiicmeo ynpasnerusi BO3AEUCTBYET HA 005K YnpasaeHust o PorpaMMe, HaXosIIencst
B 3adarouem ycmpoiicmee. Ha 00bEKT ynpapieHus: MOTYT BO3JIEUCTBOBATh 803MyueHusi. Hekotopbie
CHCTEMBI 110 PAa30MKHYTOMY KOHTYPY U3MEPSIOT IJIaBHbIE U3 BO3MYIIEHUN 1 KOMIIEHCHPYIOTCS.

BosmymenHe

aAlarmee YcTpoHCcTBO O0BeKT
VCTPOHCTBO 'IpaBJIeHHA y IpaB.1eHHs

Puc. 4.15. Cucrema ynpasieHus 10 pa30MKHYTOMY KOHTYpPY

DTOT BUJ YITPABJICHUA JOCTATOYHO IIPUMUTHUBECH, HO YaCTO UCTIOJTHUTCJIbHBIC YCTpOﬁCTBa Ipo-
CTBI, HAACKHbI 1 JCIIICBbI. ITo TaKOMY IIPUHLIAITY p8.60TaIOT NPUMHTUBHBIC aBTOMATbI 1 KOHBCfICprIC
JIMHHUU.
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Yenosus npeonoumenus ynpagaenust no pazomKHYymomy KOHIMYpPY ynpasneruio no 3a.MKHY-
Momy KOHmypy:

— He HYIHCHBL 8bICOKOMOUHbLE ONEPAUULL;

— cucmema moxcem pabomams YO08AeMEOPUMeENbHO De3 2apaHMUL UZMEHEHULT, Komopble npo-
ucxoosim 6 ooveKne YnpasneHusl.

IIpumep 4.48. CTupajbHass MalimHa
[NepexsmoueHne KOMaHJ B CTHUPAJIBHON MalllMHE OCYILECTBJISETCS IO ONpPEAeNeHHON Ipo-
rpamme.

Cucrema ¢ 00paTHOM CBA3BIO NIPEICTABIISAET COOOM CUCTEMY, paOOTAIOIIYIO 10 3AMKHYIMOMY
Konmypy. B TakoW cucTtemMe OCYIIECTBISIETCS PEryJIMpPOBaHUE MO OTKJIOHEHHIO, a IIeNb MPOXOsK/e-
HUS CUTHAJIOB 0Opa3yeT 3aMKHYTHIN KOHTYP, BKJIOUAIOIIMNA 00BeKm YNpasreHus: U Ynpasasouee
Yycmpoucmeo.

CTpyKTypHas cxema CUCTEMbI YIIPaBJIeHUs C OOpaTHOM CBA3BIO MOKa3aHa Ha puc. 4.16. Ycrpoid-
CTBO YIIPaBJICHUs BO3JCHCTBYeT Ha OOBEKT YIPABJCHUs IMOCPEICTBOM CHUTHAJA (YIIPABJISIONIETO
BO3/ICHICTBUS) B COOTBETCTBHE C OIIMOKOW YIIpaBJieHUsI, KOTOpasi BhIpaOaThiBaeTCs B pe3yJibTaTe
CpaBHEHHsI CUTHAJIa OOPAaTHOM CBSI3U C 3a/Ial0NIMM Bo3JeiicTBeM. Ha oObeKT yrpaBieHUs] MOTYT
BO3JICIICTBOBATh BO3MYIIICHUSI.

Bosuymenne

Jazawmee Omuika . ¥Yhmpapasmimee Vopasaneman
BOLIEi CTEINE YOpaBIeHNA Yerpolictne BO3Jell cTEHE UbnexT BeINYHHA
¥OpaBIeHNA YOp ABIeHHA >

Curaax nﬁp:'rnnﬁ CEAIH

Puc. 4.16. Cucrema yrnpapieHust ¢ OOpaTHOU CBSI3bIO, T/Ie KPYKOK C KPECTUKOM — CyMMATOp

OoOpaTHas cBSI3b — 3TO MpPOLIECC, MPUBOISIIUN K TOMY, YTO pe3y/bTarT (hyHKIIMOHHUPOBA-
HUS KaKOU-TMOO CHUCTEMbl BJIMSIET HAa MapaMeTphl, OT KOTOPBIX 3aBUCUT (PYHKIIMOHUPOBAHUE ITOU
crcteMbl. Ha BxoJ cucTemMBbl olaeTCcsi CUTHAJI, SIBJISIONIMIACS (DYHKIIMEH BRIXOOHOTO curHaia. Yacto
9TO JieNlaeTcsl MpeIHAMEePEHHO, YTOOBI TIOBIUSTh HA JUHAMUKY (DYHKITMOHUPOBAHUS CUCTEMBI.

Paznmuyaor noJio:KuTeJLHYI0 1 OTPUIATENLHYI0 OOPAaTHYIO CBSI3b.

OTpunareabHast 00paTHasi CBSI3b — 3TO TUIT OOPATHOM CBSA3HU, IIPH KOTOPO BXOTHOM CUTHAJT
CHCTEeMBI U3MEHSIETCS TAKUM 00pa30M, 4YTOOBI POTUBOJEUCTBOBATh M3MEHEHHUIO BHIXOTHOTO CUTHAJIA.
OtpunarensHasi oOpaTHasi CBSI3b KOMIIEHCUPYET OTKJIOHEHH I YITPABJISIeMON BeJTMUUHBI OT KeTaeMbIX
3HAQUEHUI BHE 3aBUCUMOCTH OT MPUYMH, BBI3BABIIMX 3TH OTKJIOHEeHUs. Takum oOpa3om, Ha BXOJ
CHCTEMBI TOJAETCS] UHBEPTUPYEMBIN BBHIXOTHOIN CUTHAJ, CUTHAJIBI BHIYUTAIOTCS, YMEHbBINAS OMIUOKY
yIIpaBJICHUS.

OtpuuarenpHast oOpaTHasi CBsI3b JIeJIaeT CHUCTeMy OoJsiee YCTOMUMBOM K CIy4allHOMY M3MeHe-
HUIO N1apaMeTPOB.

Ha puc. 4.17 3amemnennas uacmo cymmamopa 0603Ha4aeT, UTO OH SIBJISIETCS HHBEPTOPOM
(curHau eviuumaemcs).
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Boasvienne
Jagaromee Onméxa Voparisomee Vopariaeman

BO3JelicTENE YIpaRIeHns BO3eilc TEIE T BETHTIHA
> VI paBIeHNA >
Cnraan ofp aTHoil cBAm

Puc. 4.17. Cucrema yrnpaBJieHus C OTPUIATEILHON 0OPaTHOM CBS3BIO

ITpumepoM oTpULIaTEIbHOW OOpAaTHOM CBSI3U SIBJSETCS JI00asi CUCTEMa aBTOMAaTHUYECKOro
YIIPaBJICHUS U PETyINPOBAHUSA, CIEASAIAsA CUCTEMA.

Ipumep 4.49. UuBepTop

[pocreiimii mpumep OTpULIATEIBHON OOPATHOM CBSI3U — 9TO UHEEPMOP VIV UHBEPMUPYIO-
wuil ycuaumenw (puc. 4.18). OH BIMOMHEH Ha onepaiimoHHoM ycrutese (OY). O6parHasi CBS3b
rojlaeTcs uepes corpotusieHne R3 Ha unsepmupyrowuii 6xo0 (oH 0003HaYaETCs KPYKOUKOM), MU
3TOM (pa3a BBIXOJHOI'O CUTHaJIa CIIBUTAETCSl OTHOCUTENILHO BXoAgHoro Ha 180°. Iloatomy oopammnas
C6513b OMPUUAMENLHASL.

Puc. 4.18. Cxema unBepropa (nHBepTHpYIOIIero yeunutess) OY — onepariioHHBIN YCHITUTEITb,
R1, R2, R3 — conportusieHus.

D¢ eKTUBHOCTh YNpaBIEHUS MOBBIIIAETCS, €CIU YIPABIEHUE OCYILECTBISAETCS HE TOJbKO
IO YIpaBJIsieMO BEJIMYMHE, HO U TIO €€ MPOU3BOIHBIM U UHTErpay.

IIpouzeoonasi TO3BOJISIET paHblle peazuposams HA W3MEHEHUE YIIPABJIsSEMON BETUYUHBI,
a uHmezpa.n MO3BOJISIET Yuecmb NPeoblOYUUE USMEHEHUS] .

Ioso:xkuTeabHAsE 00paTHAs CBA3b — 3TO THIT OOPATHOM CBS3H, TIPH KOTOPON M3MEHEHHe
BBIXOJIHOTO CUTHAJIA CUCTEMBI YCUIIMBAETCS 32 CUET CKJIA/ILIBAHUSI C BXOJIHBIM CUTHAJIOM, CTTIOCOOCTBYS
JaJibHENIIIEMY OTKJIOHEHHUIO BBIXOJHOTO CUTHAJIA OT MEPBOHAYAILHOTO 3HAUYEHMUSI.

CucTeMbl C CHITBHOM MOJIOXKUTETBHOW OOpaTHOM CBSI3bI0 HEYCTOMYMBBI, B HIX BO3HUKAIOT HEe3a-
TyXarlIue KojeOaHus (asmoxkoneoanust).

113



B. TlerpoB. «OcnoBbl TPU3. Teopus perieHrst n300peTaTeIbCKuxX 3a1au. M3aanue 2-e, UCpaBieHHOE U JIOTIOJIHEHHOE»

TonoscumenvHas 00pamuas cés3b UCNONL3YEMCS, HANPUMED, 8 YCUAUMEASIX, 26Hepamopax,
nepekAOuamensix u m. n.

IIpumep 4.50. 'enepatop

[Mpocreitmumii mpuMep MOJOKUTEIHHOW 0OpaTHOW CBS3M — 3TO 2eHepamop. Ha cxeme (puc.
4.19) reneparop BHINIONHEH Ha onepanmoHHoM ycusutesne (OY). OOparHast CBsI3b MMOAAETCS Yepes
conporuBienue R3 Ha noroscumensvrbiii 6x00, Ipr STOM BXOJAHOW M BBIXOHOW CUTHAJIBI CKJIaIbIBa-
I0TCs1, YCWJIMBAs BBIXOTHOM curHail. [loatoMy obpamuas cés36 noaoxcumenvHast.

Puc. 4.19. Cxema reneparopa
OY — onepayuonnwiii ycuaumenn, R1, R2, R3 — conpomuenenus

CamMoHacTpanBawmascsi CHCTeMa — 3TO CUCTEMa, B KOTOPOH MPUCTIOCOOJICHUE K CITyJaitHO
M3MEHSIIOIIUMCS YCTIOBHSIM 00€CTIeUMBAETCsI aBTOMATHYECKIM N3MEHEHHUEM ITapaMeTPOB HACTPOUKH
WM TTyTeM aBTOMATHYECKOTO IMOUCKA ONTHMAILHOW HACTPONKH. CaMOHACTPAaNBAIOIIYIOCS CUCTEMY
TaKKe Ha3bIBAIOT AJANITHBHOM WM CaMONPHUCIIOCA0JIHBAIOIIEHCSI.

B camoHacTpamBamoIuxcsi cuCTeMax NapameTphl MEHSIIOTCSl B Oojiee IMMPOKOM JMara3oHe
M0 CPaBHEHMIO C OOBIYHBIMK (HE CAMOHACTPAWBAIOIIUMICS) CUCTEMaMH, B KOTOPBIX OCYIIIECTBIIS-
eTcsl epBOHAYAJIbHAS HACTPOKA (CO3JaHUe ONpPe/Ie/ICHHBIX MTapaMeTPOB) MPU pa3pabOTKe CHCTEMBI.
Takue napameTpsl BIUSIOT HA YCTOMYMBOCTh M KAYECTBO MPOIIECCOB YIIPABJICHMUS.

CaMoHaCTpanBawIIascs CUCTeMa COXpaHsieT padOTOCIIOCOOHOCTh JJake B YCIOBUSX HETpe[-
BUJICHHOTO M3MEHEHHS CBOMCTB YITPABJISIEeMOTr0 OOBEKTa, eI YIIPABJICHHS WA YCJIOBHIA OKPYKalo-
el cpelbl OCPEICTBOM CMEHBI aJITOPUTMOB CBOETO (DYHKITMOHMPOBAHUS UM TTOUCKA ONTUMAITh-
HBIX COCTOSTHUH.

Ipumep 4.51. KommyTaTop

KomMMmyTatopsl nipeiHa3HaueHbl [TsI TOAKIIOYEHUSI U OTKJIIOUEHUsI BXOJHBIX CHTHAIOB. OHU
IIIUPOKO UCTIONB3YIOTCS B CEPBEPaX, YTOOBI MMOBBICUTH MIPON3BOAUTEFHOCT TIPOITYCKAHUST KAk I0TO
13 KaHaJIoB (MoptoB). Kaxapiii 13 MopToB MMEET onpeeieHHy0 CKOPOCTb MPOITyCKaHuUs HH(pOpMa-
[IH, YTO OrPAHUYMBAET OOIIYIO TIPOU3BOJUTENIBHOCTD €€ TIPOXOXKICHUSI.

Kommnanust IBM paszpaborasia KOMMYTaTop ¢ CAMOHACTPAUBAIOIIMMUCS MOPTAMUA CIIOCOOHBIMU
ABTOMATUYECKU BBHIOMpPATh HAMOOJBIIYI0 CKOPOCTh MPOMyCKaHWs MH(popMarmu 6e3 OJOKMPOBKU
KaHAaJIOB.

Camooo0yuyaromasicsi cucTeMa — 3TO CHCTEMa, JITOPUTM (DYHKIIMOHMPOBAHUS KOTOPOU
COBEpIICHCTBYETCSI IyTeM CamMOOOy4YeHHs B Ipouecce paOoThl, ymydmas (PyHKIMOHHPOBAHUE

CUCTEMBEI.
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IIpumep 4.52. IlonckoBbie cUCTEMbI

Nudopmarmio B IHTEpHETE UIIYT C MOMOIIBIO CIIEHMATBHBIX TOUCKOBBIX CUCTEM, HaIlpuMep,
norckoBoil MammHbl Google. [TporpaMMa MorckOBOM MallMHbBl CAMOCTOSITEJIBHO M3y4aeT 3arpochl
¥ BIIOCJIEICTBUHM MPEJOCTABIISIET KJIMEHTaM MH(pOpMAIIUIO, Oosiee OAXOASIIYIO IS KAXKA0TO U3 HUX.
Hanpumep, npenocrasisier nHGOpMAIIHIO, K KOTOPOU Yalile BCEro oOpaliamTcs.

CamMoopranusywmasicsi cucTeMa — 3T0 CUCTeMa, KOTopasi ClocOOHa CHHTE3UPOBATh MOO0enb
CMPYKMyYpol CUCMEMbl B 3aBUCUMOCTH OT €€ MpeJHa3HaYeHUs1 U OKPYXKaoUMX ee ycnoBuid. OHa pas-
pabamuvléaem an20pumm paoonivl CACTEMbI, IPOEKTUPYSI CUCTEMY YIIPABJIEHU S, U [0 CUHTE3UPYEMOM
MOJIEJIM CO3J]aeT CaMy CHCTEMY M3 UMEIOIUXCs 7eMeHTOB. Takas cucteMa criocoOHa NMepecTpOUTh
CTPYKTYPY CHUCTEMBI, YTOOBI NMPUCTIOCOOMTHCSI K BHYTPEHHUM WJIM BHEITHUM M3MeHeHusiM. B mpo-
CTEHIIIeM CJTydae CUCTeMa CIIOCOOHA M3MEHHTH CBS3M MEX/1y MOJICHCTEMaMHU, a B CJIOKHEHUIIIEM CITy-
Yyae 3aMeHsITh, 100aBJIATh WM U3MEHSTh TMOJCUCTEMBI ISl CO3JAHUsI CTPYKTYPHI, CIIOCOOHOW Hau-
Jy4IIAM 00pa30M BBIIOJTHUTH HEOOXOIUMBbIE (DYHKIIMH.

OCHOBHOE OTIIMYUE CAMOOP2AHUBYIOULENCSI CUCTEMBl OT CAMOHACMPAUBAIOUAELICST CACTEMBI
3aKJII0YAETCsl B TOM, UTO B TIEPBOH B MPOIIECCe MPUCTIOCOOIEHHS TPeodIafaloT KauecmaeHHble N3Me-
HEHUSI, & BO BTOPOM — KOAUUECBEHHDIE .

IIpumep 4.53. Camoopranusyomuiicss pooor

B naboparopuu BerurcutesbHoro crate3a Kopaesnbckoro yausepcutete (CIIA) paspadotanu
OIBITHBIN 00pazer] podoTa, ClIOCOOHOTO CUHTE3MPOBATh CBOIO CTPYKTYPY B 3aBUCUMOCTH OT OKpYKa-
IOIIHX €T0 YCJIOBHUI U 0OCTOSATEIIHCTB BOCIIPOM3BECTH Ce0s1 M3 YHUBEPCATIbHBIX JIEMEHTOB — KyOUKOB.

Ha noBepxHOCTH KyOMKOB MMEIOTCSI IEKTPOMArHHUTHI, C IIOMOIIBI0 KOTOPBIX OHU MOTYT CO€/IU-
HATbCS U PA3bEUHATHCS IPYT C JAPYroM; MUTaHUE MOJBOAUTCS Yepe3 KOHTAKTHI Ha MOBEPXHOCTH
MOHTa)XHOT'O CTOJIA.

[NepBoHaYanbHO POOOT CO3JAET CBOIO MOJENb M MO HEll CMHTE3MPYET CUCTEMY YIpaBJIeHHUS,
YTO OCYIIECTBJISICTCS] B Pe3y/ibTaTe OrpaHUUYEHHOrO KOJMMYECTBA (PU3MUECKUX IKCIIEPUMEHTOB (3TO
TIOMCKOBAsi CAMOHACTPAUBAIOIIASICS CUCTEMA).

Anroput™m padoThl poOOTa MO3BOJISIET eMy (PYHKIIMOHATBHO KOMIIEHCHPOBATh MEXaHUYECKHUE
MOBPEXJCHUS B pe3ysibTaTe KOPPEKIIMU COOCTBEHHOW MOJIEITH.

CaM0p33BI/IBaIOIIIaHCH CUCcTEMaA — 3TO caM006yqa10u1aﬂc;1, CIIOCOOHAsT He TOJIBKO HAKaIlIu-
BaTb 3HAHHW A, HO X pa3BUBATb CUCTEMY B COOTBETCTBUHU C MOCTABJICHHBIMU LICJIAMMU I10 OIIPEACTICHHBIM
3aKOHOMEPHOCTAM.

IIpumep 4.54. Camopa3zBuBaomasicsi KOMIbIOTEPHas1 CHCTEMA

B narentre CIIA 5 072 406 onucaHa caMopa3BUBAIONIASICSl KOMITBIOTEPHAsI CUCTEMa, aMsITh
KOTOPOH COAEPXKUT OJIOKM MHCTPYKLIMH, CIIEIMATbHBIX 3HAHUN M 0a30BbIX JIaHHBIX. BJIOK crienuaiib-
HBIX 3HAHUH BKJTIOYAET 3HAHUSI KOHKPETHOM 00J1aCTH U CTPATETrIo UX MCTIOb30BaHUsl. Biiok 6a30BbIX
JaHHBIX BKJIIOYAET 3HAHUSI 10 UCTIOIB30BAHMIO MHCTPYKIIHH.

[Tpu nocTyrieHny BXOMHOTO CHTHAJA OH 00padaThiBaeTCs U MEPEepoBEPSIETCS IO BCeM OJIOKaM
C YY€TOM MMEIOIIMXCSI MHCTPYKLIMI 1 0a30BBIX JaHHBIX, BhIpaOaThiBasi BRIXOAHOW curHal. [Tpu BbIsB-
JIEHUW HOBBIX 3HAHUU OHU 3aHOCSITCS B OJIOK CIIEIMaIbHBIX 3HAHWI. B miporiecce gestenbHOCTH OI0K
CTIEIMAJIbHBIX 3HAHUI MOKET U3MEHSITh MHCTPYKIIUH, TOCTOSIHHO Pa3BUBasi KOMIBIOTEPHYIO CUCTEMY.

CamoBoCIPON3BOASIIIASICA CHCTEMAa — 3TO CAMOOPraHU3YIIAsCs, CaMOpPa3BUBAIOIIASICS
crcTeMa, CriocoOHast CO3/1aTh MOAOOHYI0 cede ChcTeMy.
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OCHOBHOE OTINYHE CClMOOpZClHMS’yIOM/quZC}Z CUCTEMBI OT cwwoeocnpous#eod;zmeﬁc;z CUCTEMBI
3aKJII04a€TCAd B TOM, UYTO B HepBOI;'I HCTIOJIL3YIOTCA 20moeéble noacucmeMbl, a BO BTOpOfI — UX U320noe6-
JAent cama cucmemda
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KoHen 03HaKOMHUTEJIBHOT0 (pparmMeHra.

Texkcr npenocrasieH OO0 «JIutPec».

[IpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB IIOJHYIO JIEraJbHYIO Bepcuio Ha JlutPec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
COOOM.
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