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[lcuxonormn4yeckue un counanbHble acrneKTbl
TBOpPYECTBA

TBOPYECTBO MOXET MMETb MECTO B nbon cdepe
OeATenbHOCTU YyeroBeka. Hay4yHoe TBOpYECTBO CBA3AHO
C MNO3HaHMEM OKpyxarLero mupa. TexHu4yeckoe
TBOPYECTBO MMEET NPUKIaaHble LENN U HanpaBreHo Ha
YOOBJIETBOPEHUE NPaKTUYECKUX noTpedbHOCTEN
obllecTBa. OTO NOUCK U pelleHne 3agady B obnactu
TEXHUKM HA  OCHOBE  UCMOSIb30BaHUSA  Hay4YHbIX
OOCTUXEHUMN.

UTo Xe Takoe TBOPYECTBO: WCKYCCTBO, AOOCTYMHOE
eauHULaM UnNu AeATENbHOCTb, KOTOPOM MOXET MOCBATUTL
cebsa kaxabin? OTBETA Ha 3TOT BOMPOC, MOCTABIEHHbIN
dounoco®amMmm OPEBHOCTM HET WU B HaWW  OHMW.
HeCcoOMHEHHO TO, 4TO And YCrewHOW TBOpPYEeCKou
OEeATENbHOCTM  HEeobXoAMMblI  3HaHWUS,  TBOPYECKME
CNoCcOBHOCTN, BOOBpaXkeHne U UHTYULmS.



Co3agaHue n npuMeHeHne 3HaHUN

Hay4yHble

HKeHe 0 [ToTpebHoCcTH

Y4yeHbIn AN oBIIECTBa

CoOBpPEMEHHbIN YPOBEHbL Pa3BUTUA TEXHUKN N TEXHOMOMMMN
He gaeT BO3MOXHOCTM co34aTb, MOAEPHN3NPOBATL YTO-TO De3
CEPbE3HbLIX 3HAHMW MO paccMaTpPuUBaAEMbLIM W CMEXHbIM
Bonpocam. 3HaHMS Mo3BOMAT n3bexaTtb MHOMMX OLUMOOYHbIX
HanpaBreHUN, YKaXyT BEPHbIN NYTb NPU NMOUCKE TEXHUNYECKNX
peweHnn. [Ona 4enoseka, CBA3A@HHONO C TBOPYECKOWU
OEeATENbHOCTBIO MPOLECC MOSIyYEHNS 3HAHUN OOIMKEH ObITb
HeNpepbIBHbLIM,



CnocobHOCTM YenoBeka YacTUYHO 3aKaablBalOTCA HA FEHETUYECKOM
ypoBHe. OrpoMHOE BNUsIHUE Ha pa3BUTUE TBOPUYECKNX COCOBHOCTEN
OKa3bIBaAET AOLLKONbHbLIN 1 MNaALLe LUKOMNbHbIN NEePUo XKXN3HM YernoBeka.
OaHako n B 3pefioMm Bo3pacTe BO3MOXHOCTU pa3BUTUS TBOPYECKNX
cnocobHocTen HencyepnaemMsl — 6610 Obl kenaHue. O6 3Tom
CBMOETENbCTBYET, B YACTHOCTWU, MHOTOMETHUI OMNbIT NPOBEAEHUSI CEMUHAPOB
No TeopUK peLieHnsa n3obpeTtaTenbCknx 3aaau.

3aHaTtua no TPU3 NeHpux Caynosud Anbtiuynnep nposoaun ¢ 1948 r. no
1998 r. [1o 70-x rogoB XX Beka obyyeHne TPN3 Benock nm
NPENMYLLECTBEHHO Ha 3KCMEPUMEHTAarbHbIX ceEMUHapax. B kKoHue 1957 1. B
MwuHucTepcTBe cTpouTtenbcTBa AsepbangxaHa I.C. AnsTwiynnepom 6bin
npoBeAeH ceEMUHap, KOTOPbIN cHUTaeTcst nepBbiM cemuHapom rno TP3.

B 70-e rogbl ocobeHHO H6bICTPO pa3BmBanack co3gaBaemasi [.C.
AnbTwiynnepom cuctema odbyyeHuss TPU3, BkntovatoLwlasi rocygapCcTBEHHbIE
n obLecTBeHHble dopMmbl. C 1970 r. oby4yeHne cocpenoTaymBaeTCs B
NOCTOSAHHO AENCTBYIOLLMNX YHYEDHbIX LeHTpaX: ObLLECTBEHHbLIX MHCTUTYTaX U
LLKonax ndobperartenbckoro TeopyectBa (Mockea, KuwinHe, ®pyHse, [1ybHa,
OBHWHCK 1 Op.), HAPOAHbIX YHUBEPCUTETAX HAYYHO-TEXHUYECKOIO
TBOpYecTBa (baky, JleHnHrpan, KpacHoapck, [IHenponeTpoBck 1 ap.).
Oby4yeHne TPU3 B aTn rogbl LWMO Yepes KypCbl U CEMUHAPHI,
opraHn3oBaHHbIE pas3NYHbIMWU MUHUCTEPCTBAMU 1 BEAOMCTBaMU,
Bcecoto3Hbim 0bwwectBom «3HaHne», HTO, BOUP, apmuHmuctpaumnsamu
npeanpuatnn, HAW, sysos. 3anatuns no TPU3 Benuck n B psge oTpacrneBblX
NHCTUTYTOB MOBbLILLEHNSA KBanudukaumm cneymanuctos. B atn rogel I.C.
AnbTwynnepom Obina co3gaHa v B nocrieayrowme 4ecAaTuneTuns
pasBuBanacb He MMetoLLIasa aHanoroB obpasoBaTenbHasi ceTb. B 1984/85
v4yeoHom rony B CCCP paboTtanu cBbille 250 HapoaHbIX VHUBEPCUTETOB,



BoobpaxeHuto npuHaanexuT peluatoliasa posib B co3aaHnum HOBOrO.
[Tlo cnoBam A. OHLWITENHA «BOOOpaXeHMe BaXXHee 3HaHuW,
BOOOpaXXeHNeM MOXHO OXBaTUTb TO, YTO HEOOCTYNMHO 3HaAHUIOY.
Pasnuyatot Tpu Tnna BoobpaxkeHus. Jlormyeckoe BbiBOAUT byayLlee
N3 HaCTOSALLEro NyTemMm fnornyecknx npeobpasosaHuin. Kputnyeckoe
BOOOpaXXeHne ULLET, YTO B OObEKTE HECOBEPLLEHHO U HY)XOAETCH B
N3MEHEHUN. TBOpYECKOE BOOOpaXeHue poxgaeT NpUHLUNMarbHO
HOBbIE WOEW W MNpPeacTaBreHus, onuparLlmecss Ha 3NeMEHTHI
OENCTBUTESNTIBHOCTU, HO HE NMEIDLLIME aHASIOroB B peanbHOM MUPE.
BoobpaxeHune co3gaeT onpeaeneHHbin obpas TeEXHNYECKON 3ada4uu.
TBOpyeckoe BoobpaxeHne puUcyeT cpady HEeCKOrbKo obpas3oB: cam
OOBbEKT, arnemMeHTbl 0ObekTa M UX B3AMMOOEWNCTBUE, BHELLHEE
B3anMoaencTene oobekTa.



MHTynuna npegcraBnder cobonm ObLICTpOe peLleHune,
NonyyYyeHHoOe B peaynbrate ONUTENbHOro HaKoMnieHUs
3HaHUM B 9TOM obnactn. 3TO WUTOr YMCTBEHHOU
neatenbHocTn. [lpoueccy TBOpYecTBa MNPUCYLLM KakK
norvka, TakK W wuHTYMums. WHorma B npouecce
ONNTENBHOIO pPELLEHNs 3aga4n Yy YernoBeka NnpoucxoanT
BHE3aMNHOE 03apeHne. IOTO MOXET NPOU3onNTN BO BPEMS
OTAbIXa UM CHa, Korga Co3HaHMe YenoBeka He paboTaeT
Hag noctaBfeHHoOM 3agdaden. [louck pelleHusa MAOeT B
NOACO3HAHMKU, B CO3HaAHUM OTpaXaeTcs NMuLlb peaynbTar.
Hanbonee LWnpoKko N3BECTHLIE NPUMEPLI 3TOr0: OTKPbITUE
3akoHa Apxumena v nepuoamdeckonm Ttaobmumubl O. WU.
MeHpeneesa.



MoTunBbI TBOpYECTBA

CBsi3aHbl C NOTPEBHOCTAMU, KOTOPbIE MOXHO Pa3aennTb

Ha Tpu rpynnbl: 6Guonornyeckue, counanbHbie U
nosHaBartenbckune. buonornyeckme nexar B OCHOBEe
XUTenckom nobpetartenbHOCTU. [pumepom MOXKET ObITb
NPUHUKMN 3KOHOMUWM cun. CounarnbHble NOTPEBHOCTU
yernoBeka: MatepuanbHOe Bo3HarpaXkgeHue, CTpeMsieHmne
K MNOYETY 4BMAIOTCA onpegensoowmMmm npu  Bbibope
TBOpYeckunx npodpeccuin. [NosHaBaTenbckme NnoTpebHOCTU
NPUCYLLM YenoBEKY Hapsaay C NOTPEOHOCTHIO B NULLE U
Boge. OTO MOTPEOHOCTUM MNO3HaHWUS, CTPEeMMEeHusa K
HOBOMY, 3apaHee HEU3BECTHOMY.



Mperpaabl n 6apbepbl HA NyTHN TBOpYeCcTBa

CoumnanbHble bapbepbl CBA3aHbl C HEOOCTATOYHO
BbICOKMM B DOSIbLLUNHCTBE CrlydaeB CTaTyCcoOM YenoBeka
Hayku B Hallem obLecTte. Cioga MOXHO OTHECTU HU3KUI
YPOBEHb 3apaboTHOM NnaTbl, HEBLICOKYH CTUMYNSILIUIO
n3obpeTaTenbCckon, TBOPYECKON OeSATENBHOCTH.

[Tcuxonornyeckne 6apbepbl OTpaXKaroT NTUYHbIE
0COBEHHOCTN YeroBeKka. 34eCb Ha NyTK TBOpYEeCTBa
BCTAlOT JIEHb, PYTUHA, NPUBLIYKK, BEPA B aBTOPUTETHI,
HeBepue B COOCTBEHHbLIE CUMbI, paBHOAYLLNE.

K don3monornyeckmm npenaTtcTBUAM MOXHO OTHECTHU
OTCYTCTBME HOPMAarbHbIX YCIOBUU ANS
XN3HeOeAaATeNnbHOCTM YenoBeka.



NH(popMaLMOHHbIE bapbepsbl onpenenarTcy
KONMMYECTBOM M Xapaktepom MHdopmauum ob obbekTe.
HegocTtatok WHdoOpmauuu, nNpuBoOsdAWMUA K YCNOBUAM
HeonpeaOeneHHoOCTN MNpu MNPUHATUN pada pPeLleHUn U
nepens3dbITOK MHMOpMAaLUM  pasfMYHOro poda, He
OarWwmMn  BO3MOXHOCTM CaMOMYy HaUTM OTBET Ha
NOCTaBMEHHbLIN BOMPOC — 3TO MNPENnATCTBMA Ha NyTw
TBOPYECKOro npotiecca.

DyHKUMOHAsbHbIE bapbepbl CBSA3aHbl C
NCMoNb30BaHMEM YCTapeBLUMX METOO4O0B M Noaxo4dos, C
HenpaBUNbHON MNOCTAHOBKOW 3adadyu, C OTCYTCTBUEM
HeoOXoOUMbIX YCNOBUM  Tpyda, MaTepuanbHbiX WU
TEXHUYECKNX PECYPCOB.



TBOpYecTBO npeacrtaBnseTr cobon UCKYCCTBO, U
Ha nNepBbl B3rNsig MOnbiTKM NPEeBPaTUTb €ro B
peEMECIio, onmcatb ero TeEXHOMOrmi, He COBCEM
yMeCTHbl. OgHako Takow noaxod TUMMYeEH AOnS
BCEX BWOOB YerioBeYeCKoOUn OeATenbHOCTH,
OCODEHHO CBHA3aHHOM C  MNPOM3BOACTBOM.
[TpmeHeHune COBPEMEHHbIX MEeTOOOB
TBOPYECKOro noucka paunoHanm3npyet
TBOPYECKUA NPOLECC, MNO3BONSAET 3HAYUTESbHO
YMEHBLUNTb BPEMS, 3aTpavyMmBaemMoe Ha MNOUCK
ONTUMAaribHOro peLlueHus.



OCHOBHbIE METOAbI Y MPUEMbI TBOPYECKOM
NEeATENbHOCTY

[TonbiTkKam y4eHbiX W dunocodoB co3gatb Hayky 06
n3obpertarenoctee 6onee AOByx Thbicady net. [lepBbiIM Hadan
pa3paboTKy YydyeHusi eule ApeBHerpedyecknmn dunocod CokpaTt
(469-399 IT. 4O H. 3.), KOTOPbLIW CTaBUN 3agadvy co3gaHus mMetoa, C
MOMOLLbIO KOTOPOro MOXHO co3daBaTb cuctemy. Apxumen (287-212
. A0 H. 3.) paspabotan y4yeHMe O MeTodax peLleHus 3adad.
[peBHerpevyecknn matemaTuk 'lann AnekcaHapunckmu B Il Beke H. 3.
BBENT TEPMUH «3BPUCTUKA» AN 0003Ha4YeHns1 MEeTOAOB peLleHus
3aJad, OTMIMYHbLIX OT MaTemMaTuU4ecKkux U rormdeckux. Ero tpakrar
«MCKYCCTBO pellaTtb 3adayn» sBUNCA NepBbIM  METOANYECKUM
nocobmem, rnokasblBawlWMM Kak pewartb nogobHble 3agayn. B
nocrneacTBMn JNiMWb B 3MOXYy BO3pOXAOeHUA Tpyabl [anunes,
JlenbHnua, Bonbda M HEKOTOPbIX APYrUX YYEeHbIX MPOLOSTKUNN
CTaHOBIEHNE 3BPUCTUKM KaK HayKN.



B Halle BpemMa 3BPUCTUKOW MPUHATO Ha3blBaTb HayKy O

TBOPYECKOM MBbILUSIEHUN, WUCCNeayLlylo npasunia WU
METOAbI, Beaywme K OTKPbITUAM U U300pPETEHUSM.
OgHako cymMMa HaKOMMEHHbIX 3HaHWM O MOoaAO0OHbIX
MeTo4ax elle He Hallna WNMPOKOro Hay4yHoro Nnpu3HaHums.
HeobxogumMoCTb  WHTEHCUPUKaAUMKM  TBOpYECTBA WU
pasBuTMe ero MeTodofiormm elle HegocTaTO4vHO
OCO3HaHHa obuiecTtBOM. HO KONMMYECTBO M YpPOBEHDL
CTOAWLMX Nepen HUM HayyYHO-TEXHUYECKUX 3anad
TPEOYIOT  aKTMBM3aUUM  TBOPYECKOrO  MbILLSIEHMNS,
CcO3daHMA HageXHon n 9MPEPEKTUBHON METOOONOrnu,
nepexoga K COBPEMEHHbIM M MPOAYKTUBHbLIM MeTogam
TBOpYEeCTBa.



MeTtopa npob n omnbok

C OpeBHENLLINX BPEMEH YENOBEK CTaBuI nepen cobon u
pellan npocreniune wusobpetatenbckne 3agadn. OHU
OblNMM cBsI3aHbl C €ro NMoBCEAHEBHON AEATENbHOCTbLIO:
AoObIBAHMEM MULLIX, 3aLLNTON OT PasfmMYHbIX OMacHOCTEN
n 1. A. Co BpeMeHeM 3agaym YCNOXHAMNUCb, YNCIIO UX
yBenmynBasrocb, HO METOAbI PeLUeHNA HE N3BMEHSTUCH.

3aga4yn pellanm metoaom npob m owmbok, nepedbupas
pasnnyHble —  BO3MOXHbIE W  HEBO3MOXHbIE,
OCYLWECTBMMbIE W  HEOCYLUECTBUMbIE  BapuaHThI.
[lepebpaB bonbLioe KONM4eCcTBO BapuaHTOB,
nsobpetarernb YacTo Haxoaun npuemnemMoe pewieHne. U
cerogHsa MeTod MOXET ObITb UCMOSIb30BaH NPU peLLeHnmn
HEeCNOXHbIX 3a4au.



Ho Kak »ke bbITb C 3agavYamMm BbICOKOIo YPOBHS, KOTOPbIE
TPeOYIOT PaCCMOTPEHUS U OLIEHKN MHOMMX ThICAY
BapuaHTOB pelleHnsa? Beab metoa He gaeT npasur
BbIOABWXEHUS NOEN, KpUTEPUEB UX OLEeHKN. N3obpeTaTens
rnogyac octaHaBnMBaEeTCs Aarieko He Ha Nnydllem

BapnaHTe peleHnA, Tak KakK Ha NoOUCK Apyroro MmoryT yVITM
MHOI'me Mecdubl N\ aaxe rogbl.




YXe K KoHUy 19 Beka cTarno AcHO, YTo MeTofd cTan
HeOdoCTaTO4YHO ObICTPbIM U 3PdEKTUBHBLIM. YTOObLI
NOBbICUTb 9PAEKTUBHOCTL TBOPYECKOIO NMOWUCKA, B HENO
cTanun BOBfeKkaTb Bce 0Oorbllee KOnM4ecTBO IHOOEWN,
npMyYeM UCMNONb30BasfiMCb crneuuanuctbl pPasnyHoro
npodouns. Tak B mactepckon 9ancoHa pabotano go 1000
yenoBek. [Npobrnema pasbuBanacb Ha HECKOMNbKO 3a4a4, U
No KaXgow 3ajade OOHOBPEMEHHO Beniacb MNpoBepkKa
MHOrMx BapunaHToB. [1ogobHble MacTepckne NocTeneHHo
npeBpallanmcb B COBPEMEHHbIE Creunann3npoBaHHbIe,
y3konpodounoeHele HWUWN wn Kb, roe wnHAycTpus
n30bpeTeHn B OCHOBHOM OpraHn3oBaHa Ha Metofe npob
N OLLINOOK.



KoHe4yHO, B npolecce paboTbl cenvac He HYXHO
NPOBEPSAT BCE BO3MOXHble BapuaHTbl, OMbIT U 3HAHMUA
NO3BONSAIOT MHOTME U3 HUX 3apaHee OLEHUTb, MPUHATb
UNU OTBEPrHyTb. 3ameHa pearbHbIX 3KCNEePUMEHTOB
TeopeTnYecKnMu, MbICITEHHbIMWU, “crnonb3oBaHue
BUPTYarnbHbIX, KOMMbIOTEPHLIX MNPUEMOB MO3BOSIAIOT
YCKOPUTb NYTb K HaXOXXOEHUo pesynbTaTa, HO Bce 3TO B
LIleNoM He KOMMeHcupyeT HegocTaTKkoB Metoda npob u
owmnbok. OcHoBaHHas Ha MeTode opraHusauums
TBOPYECKOro Tpyda npullna B coumanbHO-TEXHUYECKOE
npoTuBopeYne ¢ TpeboBaHNAMN HACTOSALLETO BPEMEHMW.



OBpPUCTUYECKME
npuembl

MeTton
KOHTPOJSbHbIX

BOMPOCOB
AccoumnaTtmBHble

MeToabl

Mopdoosnormyecku MeToapbl
N aHann3 MO3roBoOro
LTYpMma

OTN MeToAbl HE CBA3aHbl MeXay coOboW, HM C CYLLIHOCTbIO
N OCHOBHbIMU 3aKOHaMW Pa3BUTUHA TEXHUYECKNX CUCTEM.



MeToa KOHTPOIbHbIX BOMPOCOB

MeToq KOHTPOMNbHbLIX BOMPOCOB 3aKto4aeTcst B TOM, YTO
yY€eHbIN, HXEHep oTBeYas Ha NPeanoXeHHble eMy
BOMPOCHI, NOAXOANT K PELLIEHNIO CBOEW 3aaa4m Unu
onpenenseT HOBOE HanpaBneHne, B KOTOPOM fyuylle
NcKaTb, pacLUMpPsAs NPU 3TOM 30HY noucka. Jlexallas B
OCHOBe MeToa PYHKLNSA NOACKAa3KM onpedernsieT ero
9BPUCTUYECKYIO LIEHHOCTb. Ero npumeHeHne ymeHbLUaeT
CryYanHOCTb NMoUcKa 1 NOBbILLIAET BEPOATHOCTb
Nony4YeHUs NONOXUTENbHbIX Pe3ynbTaToB.

C Havama 20 BeKka pasHbiIMM aBTOpaMu ObISO
NpPeasioXXeHO MHOro pasfnyHbiX BapUaHTOB CMUCKOB
KOHTpOnbHbIX BorpocoB (A.OcbopH, T.Onnoapt, O.lNona,
P.Kpoydhopa, C.[MnpcoH...)



Cnincok Bonpocos no T. dunoapty

I'IepeqvlchTb BCE Ka4yeCTBa 1 ornpegerieHn
npeannoraraemMoro TEXHM4YECKOro peLlueHus .

CdropmynupoBaTb 3agady YeTKo U ACHO. [MonpoboBaTtb HOBbIE
dopmynuposkn. OnpenennTb BTOPOCTEMNEHHbIE U
aHanorn4yHble 3agayu, BblAENUTL rMaBHbIE.

HepeqmchTb HEOOCTATKU NMEKLLNXCA BApPNaAHTOB pPeELUEHNS,
NX OCHOBHbIE NPUHLUWIMBI N NPEeanoJiIoXKEHUA.

[MpuBecTu paHTacTnyeckne, buonornvyeckme , SKOHoOMM4ecKme
N Opyrue aHanoruu.

[Monpo6oBaTh pa3nuyHbie BUAbl MaTepPUanos N SHEPruun: ras,
XXNOKOCTb, TBEPAOE TENO; TENMNOBY, MAarHUTHYH SHEPTULO U T.
.; NepexoaHble COCTOSIHUA BELLEeCTBa: 3amMep3aHne,
ncrnapexHue u apyrue.

[MocTOsSAHHO AyMaTh 0 Npobneme, CXXUTbCS C HER.

Onpenenutb ngearnbHOE peLleHne, paspabatbiBaTb
BO3MOXXHbIE BapunaHTbl Nepexoaa K HeEMY.

KT0 pelunn noxoxyto npobnemy, kak OH 3To caenan uT. 4.



B 3aBUMCMMOCTM OT cneundonkn, CrioXXHOCTU, Xapakrtepa
dyHKUMN aHanmM3npyemoro o6bbekTa, uenem noucka
Kaxkgasi rpynra BornpocoB MOXET ObITb AOMNofHEHa bonee
KOHKPETHLIMM BOMpocamMmn, noAcKasaHHbIMW  OMbITOM
n3obpertarens.

B nNpoMbIilWUNEHHO pasBUTbIX CTpaHax noaobHbIe
BOMPOCHMKN UCMNOMNb3YTCA AaBHO N OOBOSbHO LLMPOKO.
OTO CBdA3aHO, npexae BCero, ¢ HeobxXxoAuMOCTbIO
NOCTOAHHO noATankmBaTb YYeHOro, wusobpertarens,
NHXXEHEpPa B ero AesaTenbHOCTN, HE JaBaTb OCTAaHOBUTbLCS
ona obecrnedeHus ycriexa npeanpuatus B YCIOBUSIX
OCTPOW KOHKYPEHTHON OOPLOBLI.

B uenom MeToa KOHTPOSibHbIX BOMPOCOB MOXET ObITb
MUCMOSb30BaH Ha HadalbHbIX CTaguaX MOCTaHOBKA UK
PELUEHUS TEXHNYECKN HECIOXHbIX 3a4au.



MeTtoa mopdhonorn4yeckoro aHanumsa

[lpoobpa3zom MoOpdOsiorM4eckoro MeToda MOXHO cuuTaTb
koMmbuHaTopuky PanmoHgo Jlynnus. B 13 Beke oH genan ycTtpomnctsea
B BUOE HECKOSMbKMX OUCKOB pa3HOro auameTpa, cuadLmx Ha ogHou
ocu. Ha gumckax no OKPYXXHOCTU Obiln 3anucaHbl pasfinyHble
noHATUA. Bpaluaa guckm gpyr OoTHOCUTENbLHO Apyra Nnpy CoOBMeLLLEHNU
Pa3fNNYHbIX CEKTOPOB C MOHATUAMW MOXHO ObIfl0 MOSyYnTb
HEeKOTopble BbICKa3blBaHUA U CYyXOEHUS.

B coBpemeHHOM opmMme MOpPdOSIorMyeckun aHanma cosgaH
lwBenuapcknm actpoguamkom @. LiBukkn. B 30-e rogbl npoLusioro
BEKA OH MPUMEHUN €ro K peleHuto actpodnsndecknx rnpodnem u
npefckasan cyulecTBoBaHME HEUTPOHHbIX 3Be3d. B roabl BTOpou
MWUPOBOW BOWHbI LIBMKKM y4acTBoBan B aMepUKaHCKUX BOEHHbIX
pa3paboTkax U akTUBHO MPUMEHANT MOPAOSTIONMYECKNNA aHanns npu
CO34aHNN peaKTUBHbIX PaKeTHbIX OBUraTeneu.



MeTon 3akni4vaeTca B  MOMbITKE OXBaTUTb  BCE
MHOroobpasme BO3MOXHbIX PpeLleHnn 3agadvn, KoTopble
BbITEKAIOT N3 3aKOHOMEPHOCTEN CTPOEHUSA (T. €. Mopdrosiormn)
nccriegyemon cmctemol. OH NpegycMmaTpuBaEeT:
dopmMynMpoBKY 3agayn.

CocTtaBrneHune crnmcka xapakTepHblX napamMeTpoB (Unm
npm3HakoB) obbekTa. K napamerpam npeabaBnisaoTCA
onpegeneHHblie TpedboBaHUA. OHM JOIMKHbI ObITb
CYLLECTBEHHbLIMU A NOOOro peLeHns, He3aBUCUMbIMU APYT

OT Apyra, oxBaTbIiBalOLWMMKN BCE acNeKTbl 3aadun, 4OCTaTOYHO
HEMHOIOYMCNEHHbIMN, YTOOLI 06ecneyYnTb BbICTPOE N3yYEHME.

[NepeuyncneHne Bcex BO3MOXHbIX BapUaHTOB U3MEHEHUS
Kaykgoro napamertpa.

PaccmoTpeTb Bce BO3HUKAOLLME BapuaHTbl PELLIEHUS OT
KOMOWHMPOBAHUS BCEX BO3MOXHbIX COMETaHUN NapaMeTPOB.
Ha npakTuke nponcxoguT coCcTaBneHne ABYyXMEPHbIX U
MHOroMepHbIX Tabnuu, nnn maTtpuu. B cnyyae Hannumns Tonbko
[BYX NapaMeTpoB Nofy4aeTcs AByxocHasa Tabnuua, rge no
OCSAIM pacnosiaraloTca BapuaHTbl UIAMEHEHUSA NapaMeTpPOB, a
Kaykgas KrneTka B cepeanHe Tabnulbl — BO3MOXKHbI BapuaHT
peLleHuns.

AHanM3npyrTcAa Nony4YeHHbIe BapuaHTbl U OTOMpPatoTCs
nyJdmne peLleHust.



Mopdonorndyecknn aHanma oonee 3ap@PEKTUBEH, 4YeM
NOUCK C NOMOLLbD BeccucteMHbix Npod, OH NO3BOMAET
BbIABUTb O4YEHb MHOIO BapuaHTOB, HANUTU HeEOXMNOAHHbIE,
opurnHanbHble pelweHnd. OgHako OTCYTCTBME MNpaBuI
oTOOpa N OLLEHKN BApUaHTOB NPUBOAUT K CYObEKTUBU3MY
N Npun 60MbLIOM KONMUYECTBE PELUEHUN 3TOT 3Tan OYEeHb
3aTpyoHUTENEH.

MeTton uenecoobpasHo KUCnosfb3oBaTb MPU PELLEHUNN
KOHCTPYKTOPCKMX  3adad, nMpu  MNPOEKTUPOBAHUN,
MOOEPHM3ALUMN TEXHUYECKMX CUCTEM, TMNPU MNOUCKe
KOMIMOHOBOYHbIX PeLUEeHN. 3adaqn BbICOKOro YPOBHS Npu
NOMOLLM MOPAONOrM4yeckoro aHanmaa peLlarTcs KpanHe
peako.



MeToabl MO3roBon aTaku

[lepBble cBedeHMst 00  MNCMOfb30BaHUK
HEKOTOPLIX 3JIEMEHTOB METOA4a OTHOCATCA K XVI —
XVIl Bekam, Korga BO BpPeMA  MOPCKUX
nyTeLWeCcTBUA nNpoxoannu obcyXOeHuss BCeWn
KOMaHOou BO3HUKLLNX CITOXHbIX n
HenpeaBUAEHHbIX CUTYaLUN.

B coBpemeHHOM Buae metof Obin pa3paboTtaH
amepukaHckum nHxeHepom A. OcbopHom B 40-e
rogbl MNPOLLIOro BeKa.



OH 3ameTun, 4YTO OoOHuU naun 0bornee CKMOHHbI K
reHepupoBaHUIO WOEU, Opyrne K UX KPUTUYECKOMY
aHanuay. [lpyn O0ObI4HbIX OOCYXAEHUAX 3TN Joan
OKasblBalOTCA BMecTe U mewatTt gpyr apyry. OcbopH
NpeanoXun pasoenutb atarnbl reHepupoBaHUs N aHanusa
noen. OObIMHO BO BPEMSI ceaHCa MO3roBOW aTaku
BblCKa3blBaeTcHa oT 50 Ao 150 naen. NpoucxoanT kak bbl
LenHas peakLus noemn, npmBoasiLLas K
NHTENNEKTyanbHoMy B3pbIBY. [lpy mnHAMBUAyanbHOU
pabote — obuiee ymcno naen byget B HECKOmNbKO pas
MeHbLUe. bonee 90 NPOLIEHTOB BaXHbIX KOHCTPYKTOPCKUX
naenm BO3HUKAKT MOOOOHO SMEeKTPUYECKOM UCKPEe Mnpw
KOHTaKTe C MHEHUSIMW OPYIUX Noaen.



MeToa npsamMon MO3roBouv aTaku

1. CocTtaBneHve doopMynmMpoBKn 3aaa4m, KoTopas AosmkHa
ObITb YETKOW M NOHATHOM A5 BCEX Y4aCTHMUKOB rpynnbl,
[0MKHa OTBeYaTb Ha BOMPOCH!:

- YTO B UTOTe XenaTernbHO NoNMy4YnTb UIMU UMETD,
- YTO MELLAET NOMYyYEHMUIO KENAEMOTO.
2. DopMupoBaHnE TBOPYECKOW rpymnmnbl.

OnTMManbHOE YUCIIO Y4YaCTHUKOB COCTaBMnsieT 5-12
yenoBeKk. B rpynne oObIYHO BbIOENAKTCA OBE YacTu:
NOCTOSAHHOE AP0 (PyKOBOAUTENDb U COTPYOHUKN NETrKO U
NNOAOTBOPHO reHepupytoLLmMe naen 1 3HaroLlme npasuna)
N BPEMEHHbIe 4NieHbl (Cneumnanuctbl MO MccreayemMomn
npobrneme 1 cneumanmucTbl - CMEXHUKN).



3. B xope paboTbl AOMKHbBI BbIMNOMHATCA cregyloLimne
npaBuna Ang y4acTHUKOB:

- MaKCMMarsibHOE YMNCI10 BblCKa3blBAEMbIX UOEW;
- 3arnpeLleHo BbiCKa3sbiBaHUE KPUTUYECKNX UOEWN;
- 0000pPATL U NPUHUMATL NObIE NAew;

- cO3aHne HeNpPUHYXOeHHOM 0O6CTaHOBKM, LLYTKX, OMOP,
CMEX;

- pa3BuTNE, KOMOMHUPOBAHNE U yNydLLIEHNE BblCKa3aHHbIX
paHee naeu;

- obecnevyeHmne mexay ydaCcTHUKaMn OpYyXentoOHbIX U
OOBEPUTENbHbLIX OTHOLLEHUMN,



4. PykoBoauTtenem (Begywimm) Bbionpaetca Hanbonee
OMbITHBIW YH4aCTHUK rPynrbl, KOTOPbIN JOMKEH:

- NPeACcTaBUTb Y4aCTHUKOB rpymnnbl, AaBaTb UM JIECTHYIO
XapaKTEPUCTUKY;

- OBHAKOMWTb C rNnpaBuiiaMum NpoBeaeHnsA ceaHca,

- NU3NOXNUTb OPMYITMPOBKY 3aa4u, YETKO U
SMOLIMOHAaNbHO;

- obecneunTb cobnogeHne Bcex npaBusl, He Mosb3ysChb
npuKasamMmm n KpUTUHECKMMIN 3aMeYaHNSMI;

- 0becne4ynTb HenpepbIiBHOE BbiCKa3biBaHME UOEN,
3aMorHATb Nay3bl NOOLLPUTENBHBIMU PENTMKAMU;

- HanpaenATb 0bcyXxaeHue, paclumnpsaTb cdepy noucka.

- crneauTb 3a pernaMmeHToM paboThl (BbiCKa3blBAHUSA HE
boree 30-TM cekyHa U T.4.)



5. OnoBelyeHne y4aCTHUKOB OOSMKHO ObITb OCYLLECTBIIEHO 3a 2-3

[HS C U3noXxeHmem uenen n 3agad OpraHmsaums u
NpoBeaeHne camoro ceaHca (NpPoAoIKUTENBHOCTbL 1,5 — 2
Yyaca) AO0SMKHbI BKNOYaTb CneayloLlme MOMEHTbI:

npeacTaBreHne y4aCTHUKOB U 03HAKOMITEHME C NpaBuiamm —
5-10 MUH;

nocTaHoBKa BeayLLMM 3aa4M C OTBETAaMU Ha BOMNpoc -10-15

MUH;
npoBefeHue ceaHca — 30-40 MUH;
nepepsbis -10 MUHYT;

COCTaBJ1eHne oTpeaakTnpoBaHHOIO CINMNCKa naen — 30-45 MUH.

[1ns ceaHca 0ObIYHO BbIOMpPAETCA HEUTPASIbHOE U HELIYMHOE
NOMeELLEHMNE, B KOTOPOM HaxoamTcs NN-obpasHbiv nnu Kpyribiv
cton. [loBblcUTb KayecTBO paboTbl  MOXET  rokas
KOPOTKOMETPAXXHOro puribMa Ha paccMaTpuBaeMyrd TeEMY,
doHOBasA My3blka, NOka3 obpasuoB, aHaNOrM4YHbIX OOBLEKTOB,
yrowieHne 4aem, Kode, obbsBMEHME Mepen ceaHCcoM O
BO3HArpageHunm B Crnydae MofyvyeHnsa MnpuemMsiemMoro
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6. 3anucb 1 opopmMneHne pesynsTaToB ceaHca MoryT
NPOBOANTLCSA CreayoLLMMM Crocobamu:

- BeAeHne CTeHorpamMmmebl;
- 3adlliMCb Ha BUOEO UJTN Ha MaFHI/ITOCbOH,'

- KaXkObl YY4aCTHUK NMocne BblCKasblBaHUSA 3anncbiBaeT
CBOIO UAaelo.

[Tocne ceaHca NPoxXoAuT KOMNMEKTUBHOE pedakTUupoBaHme
NOMIy4EHHOr0 CNUCKa wMaenm C  NONYKPUTUYECKUM
OTHOLWIEHneM. [pn 3TOM MOXHO He Tonbko obcyxaaTh,
oTbpacbiBasi 3aBeJOMO HEBbLIMNOMHUMbIE WAEN, HO W
pasBMBaTb NMpuemMremble U OOMNOMHATb CMUCOK HOBbIMU
npeagnoXxeHnamu. Bce ngen genart Ha Tpu rpynnbi:

a) Hamborsee NPUMEHNMBIE 1 NETKO peanna3yoLmnecs;

0) Hanbonee adPEKTUBHbLIE MNEPCNEKTUBHbLIE

B) Apyrve

[lanee cnucok nepenaeTcs 3anHTepecoBaHHbIM NULAM.



MeToabl MO3roBoM ataku npeacTtaBnsatoT cobon JOCTAaTOYHO
9 eKTUBHbIE CNOCOOLI peLleHnsa MNOCTaBNeEHHON 3ajayu,
KOTOpble LernecoobpasHo NCrnosib30oBaThb:

- IPU peLLeHnn n3obpeTaTenbCkuX U paLMoHann3aTopckux 3agay
B CaMbIX Pa3nnYHbIX 00NacTAX TEXHUKM.

- MPU caMbIX pPasfnnU4HbIX MNOCTaAaHOBKax 3agavn no dopme
OEeATENBLHOCTU U IMyOuHE NpopabdboTKu

- Ha pPa3liiMyHbIX 3Talax peLweHnd TBOp‘-IGCKOI7I 3aavdn " Ha
pPa3JyiNiHbIX CTaguAX pa3pa60TK|/| N NMPOEKTNPOBaAHNA U3OETTNA

- B coHeTaHnnm ¢ apyruMm aepnctn4eCkKMMn MeToamum

Tak e C uX NoMOoLWb MOryT ObiTb pelleHbl 3adadn K3
obnacTtun opraHu3auum NPoM3BOACTBa, chpepa obcnyXxnBaHus,
busHeca, 9KOHOMWKMK, COLMOMOrNKU, YrorioBHOIO pPO3bICKA,
BOEHHbLIX oOnepaumm W T.O., €CNIK OHM NPOCTO U HACHO
cdhopmMynmMpoBaHbl.

3a BpeMS CyLLECTBOBaHUA MeToAa BO3HUKNO MHOXECTBO €r0
Pa3HOBMOHOCTEN, TaKMX KaK mHAMBMAOYanbHbIA, MacCCOBbI,
noaTanHbI, MHOTOCTYMEeH4YaTbIh MO3roBOW LUTYPM, CUHEKTUKA
n 7. g. OgHOW N3 NHTEPECHbIX Pas3HOBUOHOCTEN, B OCHOBE
KOTOPOWN NEXUT KPUTUKA, HarnpapreHHasds Ha MaKcumaribHOe

BbidBJIEHNE HEOOCTATKOB ABJIAETCH o6paTHas| MO3roBa4
dTakKa.



AccoLunaTnBHble METOAbI

B [OaHHbIX MeTogax [Aans reHepupoBaHUA UAOeun
MCNOnNb3yrTCA aHanormm W  accouuaumm  (CBA3U
BO3HMKAKOLWME NpU OnpedeneHHbIX YCNoBUAX Mexay
OBymMsi U 0Oonee nNCUxXMYeckumm obpasoBaHUAMU —
OLLYLLEHNAMW, ABUraTENbHLIMW akTaMu, BOCMPUATUAMMN,
naeamMm n T. m.).

[lpn peleHnn npakTU4yecKknx 3agad MUCMoSb3yHTCHA B
OCHOBHOM  YeTbipe Buaga  aHanorum: npamas,
cCUMBOJSIMYECKas, NMYHas N aHTacTuyeckas.

[lpn npssMon aHanorMm paccmaTpmBaeMbil OOBLEKT
CpaBHMBaETCA C Bonee unm MeHee CXOXUM U3 OpYyrowu
obnactn TexXHUKU unu npupoabl. Hanpumep: o4kn -
XaMeIieoH, CETb — NayTuHa N T. A.



AccoLunaTnBHble METOAbI

CumBoOnunyeckass  aHanorms  npegycmaTpmBaeT
dopmynupoBky B 00606LIeHHON, abcTpakTHOWM dhopme
CYTU 4BfeHMa unn noHatTMa. Hanpumep: nnams -
BUOUMAA TennoTta, MNPOYHOCTb — MPUHyAUTENbHas
LIeNOCTHOCTb.

NInyHass aHanorua (amnartusl) npeactaBnder coboun
OTOXOECTBMEHNE C UccregyembiM obbLEKTOM. YenoBek
OOIMKEH HACTONbKO «MNPO4YyBCTBOBATbL» NPobremy, YToosb!
BXXUTbCS B 0Opa3 coBepPLLIEHCTBYEMOro OObLEKTA.

[lpn paHTacTnyeckon aHanormm B pelleHue BBOOAT
Kakne-To oaHTaCTUYECKME CPeaCTBa, BbIMOSIHAOLWNE TO,
yTo Tpebyetrca no ycroBmiwo. C  KUX NOMOLLBIO
aHanM3npyrTca anbTepHaTUBbl HA OCHOBE HepearbHbIX
BELLIEN NN CBEPXBbECTECTBEHHbLIX NPOLIECCOB, HANPUMepP
OTCYTCTBME MACChl, TPEHNA U T. A.



AccoLunaTnBHble METOAbI

Kpome pelieHMn no aHanorum cyliecTtByeT rpynna
METOOOB UCMNOMNb3YWLIMX AanbHWUEe accounaumm un mx
LIeMOYKN, NPUBOASILLNE K HEOXKNOAHHBIM CKaykamMm MbICIN
N Mcuxonornyeckom aktmpmsauymn. K Takum metogam
OTHOCATCA MeToabl KaTtanora (9. KyHue, ['epmaHus),
dokanbHbix 0bbekToB (Y. Bantuur, CLUA) u rmpnaHa
clny4YanHoCcTeun n accounauuu.

MeToabl NO3BONAT B3rMAHYTb HA CUCTEMY UM OOBEKT

nod HeobblYHbIM YrrioM. BO3MOXHOCTN OaHHOW rpynnbl
METO[OB OrpaHM4YeHHbl, OHN 3dPEKTMBHBI NMPU MOUCKe
HOBbIX BO3MOXHOCTEW, HOBbIX BapMaHTOB HECHOXHbIX
TEXHUYECKNX CUCTEM.



MeTton dpokanbHbIX OOBLEKTOB

« BblbMpaeTcs dokanbHbI 06bekT (TC, koTopas
HY>XdaeTCHd B COBEpPLUEHCTBOBAHUN);

* BblOMpaeTcs 3-4 crniydanHbix 0ObeKTa, Ux bepyT
NpakTU4YecKn Hayrag,;

* COCTaBMSAETCS CMNCOK MPU3HAKOB CryYanHbIX
OOBbEKTOB;

* F[EHEPUPYIOTCS UAEN NyTEM NMPUCOEANHEHNS K
dokanbHOMY 0OBLEKTY NPU3HAKOB Cry4YanHbIX
OOBbEKTOB;

* pa3BUTME NOMNYYEHHbIX COYETAHUN MYTEM
CBODOOHbIX accoLmaLniA;

* OLIEHKA NOMYyYeHHbIX naen n otbop nosieaHbIX
peLLeHnN.



DyHKUMOHAaNbLHO - cToumocTHOU aHanua (PCA)

MeTog TEXHUKO-3KOHOMUYECKOro WuccneaoBaHUs CUCTEM,
HanpaefieHHbIA Ha ONTUMU3ALUIO COOTHOLLUEHUS MeXay WUX
NOTPEOUTENLCKUMMN CBOMCTBAMU (KA4YeCTBO OYHKUMA) U
3arparamMm Ha OOCTMXKEHUS aTuX cBoncTB. MeTtoa paspaboTarn
KOHCTPYKTOP [lepmckoro TenegoHHoro 3aBoja
KO. M. CoboneB, HO kak camoctoaTernbHbi MmeTog PCA Oblin
BBeaeH B lunpokyto npaktuky J1. . Mannsom (CLLA).

Cobones KOpun Mmnxannosuy, (CCCP)

1948 r. — nepBbIN yCnex B NpUMeHeHnn MetToaa
NO3NIEMEHTHOro aHanmaa Ha 'lepmckom TenedoHHOM 3aBofe.

1949 r. — nepBas 3asiBKa Ha N300peTeHne, B OCHOBE KOTOPOro
nexan HoBbIN MeTo/.

NoypeHc [1. Mannc, (CLLA)

1947 r. — opraHusaums B komnaHum «)xeHeparn aneKkTpuKk»
rpynnbl N0 CO30aHNI0 HOBOIO MeToAa.

1949 r. — nepBasi nybnukauus o metoae.




DyHKUMOHAaNbLHO - cToumocTHOU aHanua (PCA)

CyTb MeToga — mnoafieMeHTHasi OTpaboTKa KOHCTPYKLMW.
HO. M. CoboneB npeanoxun paccMmaTpuBaTtb KaXabli ANEMEHT
KOHCTPYKUMM B OTOENIbHOCTW, pasdenne  3fIEMEHTbI MO
npuHUMNY dOYHKLMOHUPOBAHUS Ha OCHOBHbIE 7
BCcriomoraTteneHble. 13 aHanm3a CcTaHOBUIIOCb $CHO, rae
«CcrnpsiTaHbl» u3nuwHne 3atpatbl. CoboneB npuMeHun cBom
METO[ Ha y3ne KpernneHus MukpoTteriedpoHa n emy yaarnochb
COKpaTUTb NepEYEHb NPUMEHAEMbIX AeTanen Ha 70 %.

3agadyen OCA 4dgBngetca  OOCTUMXKEHME  HauBbICLLUUX
NOTPEOUTENBLCKUX CBOMCTB NPOAYKUUM NPU OOQHOBPEMEHHOM
CHMXXEHUN BCEX BUOOB  MPOU3BOACTBEHHLIX  3aTtpar.
Knaccuyecknn PCA uMMeeT Tpu aHrmnosi3bl4HbIX Ha3BaHWUS-
CMHOHMMA — Value Engineering, Value Management, Value
Analysis. He cnegyet nytatb metog ®PCA, Kak 3T0O UMEET MeCTO
Yy HEKOTOpPbIX aBTopoB, ¢ MeToaom ABC (Activity Based Costing).

CerogHsi B 9KOHOMWYECKM PasBUTbLIX CTPaHaxX NpakTU4YECKU
Kakgoe  npeanpusaTtve  UnM - KOMMaHus  UCMOSb3YIoT
MeToaonornto  PyHKLUMOHArIbHO-CTOMMOCTHOIO aHanui3a Kak
NPaKTUYECKYD YacTb CUCTEMblI MEHEMKMEHTaA KadecTBa,
Hamnboree NosHO yaO0BETBOPSOLLYIO MPUHLKMNAM CTaHOapTOB
cepun NCO 9000.




OcHoBHble uaeun ®CA

[NoTpebutensa MHTEpeCyeT He NPOAYKLUUS KaK TakoBas, a
nonb3a, KOTOPYI OH MOMNY4YUT OT €€ UCMNONb30BaHUS.

[NoTpebuTenb CTPEMUTCS COKPaATUTbL CBOM 3aTpaThil.

NHTepecyowme notpedutensa PyHKLNUU MOXKHO
BbIMOSTHUTbL PasfnnYHbIMU cnocobamu, a, crneagoBaTesibHO,
C pa3nnyHon adPEKTUBHOCTLIO U 3aTpaTamMu.

Cpean BO3MOXHbIX ansTepHaTuUB peanusaumm yHKLnm
CYLLECTBYIOT Takme, B KOTOPbIX COOTHOLLUEHNE KavyeCcTBa U
LieHbl SBMSAETCS onTUMarbHbIM A8 noTpebutens.




TepMmuHbl n onpeaeneHnsa PCA

PYHKUMNA — NMPOosABIIEHNE CBONCTB MaTtepunaribHoro oobLekTa,
3aKrto4atroLleecs B ero 4eNcTBmm (BO3geNCcTBmuA Unu
B3aUMOOEUCTBMN) HA NUSMEHEHNE COCTOAHUA APYrnX
MaTtepuarnbHbIX OOLEKTOB.

Hocutenb pyHKUUN — MaTepmanbHbi OOBLEKT,
peanusyrLwmn paccmaTpmneaemMyo yHKLNIO.

O0OBLekT PyHKUMN — MaTepuarnbHbIn OOBLEKT, HA KOTOPbIN
HanpaBneHo 4eUCTBUE paccMaTpmBaeMon PYHKLNN.
lNone3Haa pyHKUMA — PpyHKUMS, 0OycrnoBnmBaoLLas
noTpebuTtenbckne cBOUCTBa OOBLEKTA.

BpegHasa dbyHKUUA — PYHKLUMA, OTpULAaTENbHO BNuatoLagd
Ha NoTpebuTenbCKne cCBOUCTBa ObbEKTA.

HeuntpanbHaa pyHKUNA — QYHKUMS, HE BNUAKOLW AN Ha
N3MeHEHNE NOTPEDBNTENBCKNUX CBONCTB ODBbEKTA.

maBHaa pyHKUMA — nonesHad PyHKUNS, oTpaxKatoLlagd
Ha3Ha4YeHne obbekTa (Lienb ero co3gaHus).




TepMmuHbl n onpeaeneHnsa PCA

AdononHutenbHaa pyHKUMA — nonesHas PyHKUUS,
obecrneynBaroLlasi COBMECTHO C rriaBHOU OyHKLUMEN NPOABIIEHMNE
NoTPEOUTENLCKMUX CBOMCTB ODBbEKTA.

OcHoBHas hyHKUUA — byHKLMS, obecneymBatoLlas BbIMOSTHEHNE
rMaBHOMW.

BcnomMoratenbHasa (pyHKUMA NnepBOro paHra — pyHKUUS,
obecneymBatoLlas BbINOMTHEHNE OCHOBHOMN.

BcnomoraTtenbHas pyHKUUA BTOPOro paHra — (oyHKLWS,
obecneynBatoLLas BbINOSIHEHWE BCIOMOraTesfisHOM (PYHKLNK
nepBoro paHra. BecnomorartenbHble YHKUNUM TPETLENO K APYrnX
bornee HM3KUX paHroB — PYHKUUN, NOOYNHEHHBIE MO OTHOLLEHUIO K
JdYHKUMAM npeabliayLiero paHra.

PaHr ¢pyHKUMUN — 3HAYMMOCTb PYHKLUMN, OnNpeaensoLas ee MecTto
B nepapxun yHKLnn, obecnevnBaroLLmX BbINOHEHWE MaBHON
dOYHKLNMN.

YpoBeHb BbINosiHeHUA (pyHKLUM — KAa4YeCTBO €€ peanusauun,
XapakTepusyoLleecs 3Ha4eHneM napamMeTpoB HoCUTENA PYHKLUMNN.
Tpebyemble napamMeTpbl — NapamMeTpbl, COOTBETCTBYOLLMNE
pearnbHbIM YCNOBUSAM OYHKLMOHNPOBaAHUA OOBLEKTA.
PakKkTn4yeckue napameTpbl — NapameTpbl, NpucyLlne
aHanusnpyemMmomy o0beKTY (CyLLECTBYIOLLEMY UMK
NPOEeKTUpyemMomy).




TepMmuHbl n onpeaeneHnsa PCA

AneKkBaTHbIN YPOBEHb BbINOJIHEHUA PYHKLUUN — COOTBETCTBUE
drakTnyeckmnx napameTpoB TpebyemMbiMm.

N30bITOYHLIN YPpOBEHb BbINONMHEHUA PYHKLUUN — NPEBbILLEHNE
drakTnyecknx napameTpoB Hag TpedyembiMu.

HepocTtaTtouHbiM ypOBEeHb BbINOSIHEHUA (PYHKLUMU — NPEBbILLIEHNE
TpebyeMblix NapamMeTpoB Hag PakTUYECKUMMN.

Mopaenb oobekta PCA — ycrioBHOE NpeactaBrieHne obbekTa B
rpadpuyeckon nnmn crioBecHou (BepbanbHomn) dbopme, oTpaXkarLLlee ero
CYLLLECTBEHHbIE XapaKTEPUCTUKM.

KoMnoHeHTHasa moaenb — MoOAESb, OTpaXatLlasi cCocTaB 00bekTa U
nepapxuto (CoNnogYMHEHHOCTb) ero 3fIEMEHTOB.

CTpyKTypHasa Moaenb — MOAENb, OTpaxatollasi B3anMOCBA3N Mexay
anemMeHTamm obbekTa.

dPyHKUMOHaNbHaA moaerib — MOAENb, OTpa)katoLlas KOMNAeKC PyHKLMI
obbekTa aHann3a u ero afIeEMeHTOB.

PYHKUUOHaNbHO-NnaeanbHasa moaenb — (PyHKUMOHaNbLHas Moaerns,
oTpakatoLasi Komnnekc yHKUNM obbeKkTa, peanndyemMbiX MUHUMaNbHbIM
YUCITIOM MaTepmanbHbIX 3IEMEHTOB.

HexenaTtenbHbin achpekT — cBONCTBA.

TexHMYecKoe NpoTuBopeUne — HegonyCTMMoe yxyaLueHue B
aHanuM3anpyeMmom ob6bekTe 04HOro N3 NapamMeTpPoB Npu yny4yLeHNn Apyroro.




JTanbl BbINOMHEHNA MeToAa

[1ns npoBegeHns aHanusa HeobxXxogMMO 3HaHUE HE TONbKO
CTOMMOCTU doyHKUUN, BbIMOSTHAEMbIX nccnegyembim
n3gernnemM, HOo W CTOUMMOCTb BbIMNOMHEHUS aHaNOrn4YHbIX
doyHKUMN  OpyrMMU  OOCTYMHbLIMW AeTanaMu UM - ysnamu.
Bo3MOXXHO Ha3HayeHue CTOMMOCTM B BUAE CPaABHUTENMbHbIX
OLEHOK — OTTalIkuBaTbCA OT CTOMMOCTWU MUCXOO4HOWU (PYHKUUN,
NpUHMMaeMou 3a eanHuLy.

B nepsyto odyepenb MUHUMU3UPYOT CTOMMOCTbL BbINOSTHEHUSA
rmaBHbIX yHKUMK. [lpn 3aTOM KavyecTtBO PYHKLMOHMPOBAHUSA
n3genusa CTPEMATCHA COXPaHUTb Ha npexHem ypoBHe. OgHako
He crnegoyeTr ynyckatb U3 BHMMaHUA W BCMOMOraTtesibHble
dyHKUMKM, YaCTO peLuarLLnum obpasom onpenenstoume cnpoc
Ha BblMyCKaemoe nsgenuve (Hanpumep, BHELLHASA
NpuBNeKaTenbHOCTb, yAOOCTBO 3KkcnnyataummM v T.n.). I9TO
yKasblBaeT Ha BaXXHOCTb 3HAHUA He TOSIbKO CTOMMOCTU KaXK40u
doyHKLMKN, HO N €€ LEHHOCTU (3HAYMMOCTMN).




JTanbl BbINOMHEHNA MeToAa

®CA, oCHOBbIBasiCb Ha BbIABITIEHUN BCEX PYHKLIMW UCCeayeMOoro
0ObeKTa N COOTHECEHUM UX C ero AfieMEHTaMU (OeTansiMu, ysnamu,
COOPOYHBLIMWN egHMLLAMK), HALEeNeH Ha MUMHUMN3aLUWIO MOSTHON
CTOMMOCTM BbIMOSTHEHUSA 3TUX PYHKUMI. [1na aTOro HeobxoanmMo
3HaTb PYHKLUMOHAIIbHYO CTPYKTYPY 0ObeKTa, CTOMMOCTb OTAESbHbIX
JOYHKLUN N X 3HAYNUMOCTDb.

CTOMMOCTb (PYHKLMIM BKIOYAET 3aTpaThl HA MaTepuansl,
N3roToBrieHne, COOpPKY, TPaHCNOPTUPOBKY U NnocreayoLwmne
obcnyXmBaHne 1 yTunusauuto 1 T.n. (3ToT Kpyr onpeaensercs
LensiMn 3agaqun N XKN3HEHHbIM LMKITOM). QP EKTUBHBLI AENCTBUS,
HanpaBfeHHbIE HA COBMELLEHMNE BbIMNONHEHUA OOHOW YacTbio
n3genua HECKONbKMX PYHKLUUIA U HA MakCUMarbHYH peanusauymio
npuHumna VKP (dyHKLMS BbINOMHAETCH, a e€ HocuTens HeT). Ha
NpakTUKe 3TOMY COOTBETCTBYET TO, ECINU CTOMMOCTb HOBOIo OOHLEKT3,
coBMeLLaloLLEero psaa pyHkummn, byget MeHbLLE CyMMapHOWN
CTOMMOCTN OOBEKTOB, BbIMOSTHABLUNX 3TN PYHKUMN NOBPO3b. CTOUT
OTMETUTb, YTO BaXXHEE UCKaTb HEHYXXHble U HEAMAEKTUBHO
paboTatoLme 4YacTn U3genms n oTkasbiBaTbCs OT HUX, @ HE CHMXaTb

X CTOMMOCTDb.




JTanbl BbINOMHEHNA MeToAa

Ha ctoumocTb oyHKLMN BNIUSIIOT:

CTOMMOCTb peanusauum NnpuHumMna 4ENCTBUSA: IHEPreTU4eCcKne 3atparThl,
OOCTYMHOCTb M CTOMMOCTb MaTtepuanos, NOCneacTBma OT NOOOYHbIX
adopeKkToB U T.4.;

CTpYKTYpHbIE NPU3HAKN: NPOCTOTA (TEXHONMOIMYHOCTL) hopM AeTaneun, ux
B3aMMHOE PacrosfioXXeHne n Konn4ecTBo (pasHoobpasne) n 1.4.;

napamMeTpuUYecKne xapakTepPUCTUKN: MaTeEPManoeMKOCTb AeTaneun, nx
pasMepbl 1 KAYECTBO NOBEPXHOCTEN, TOYHOCTb N3rOTOBEHNSI U COOPKM U T.
a.

Cnenyet NnoMHUTL, pelueHne 3agadn metogom GCA KOHKPETHO M 3aBUCUT
OT YCIOBUI NPON3BOACTBA N NPUMEHEHNSA NCCNEeAYEMOro U3genus.
Hanpumep, Ha CTOMMOCTb N3aenua BrmsatoT OTNNYNS B LIEHE Ha
9IIEKTPOSHEPINIO B pa3HbIX panioHax, UMetoLLLeecs Ha JaHHOM 3aBoae
obopynoBaHue.

G CA MOXHO BECTU DECCUCTEMHO C LIEMbIO PELLEHNSI KAKON-TO YaCTHOW
3agayn. Hanpumep, paccmaTpmBaeTcs LLepoxoBaToCTb HEKOTOPOW
noBepXHOCTU. [lovemy 30eCb HY>KHO Takoe Ka4eCTBO MOBEPXHOCTN?
Henb3s v ero noHn3uTb (a, cregoBaTenbHO, 3aMEHUTL, 4OMYCTUM,
LUNMoBaHNE TOYEHUEM) N YTO A5 3TOr0 HY>XKHO cAenatb N UBMEHUTL?




JTanbl BbINOMHEHNA MeToAa

SdbdekTnBHoe npoBeaeHne GPCA BKNoYaET BbINONMHEHNE
creayroLmx aTanos:

[TnaHnpoBaHWe 1 NOAroTOBKaA: YTOYHSETCHA OOBLEKT U Lenu
(MUHMMKM3ALMA CTOMMOCTU UIN NOBLILLEHNE KayecTBa BbIMNOSTHEHNS
JOYHKUUM NPU COXPaHEHNU MPEXHEN CTOUMMOCTU), opMUpyeTcs
paboyas rpynna.

NHdopMaLMOHHbIN: cbop cBeAEHWUI MO YCIIOBUSAM MPUMEHEHNS U
N3roTOBIEHUSA N3O0eNUSA, TPEOOBAHUSM K EM0 Ka4eCTBY, BO3MOXHbIM
NPOEKTHbIM pPeLLeHNAM, HegocTaTkaMm.

AHanNTN4YeCKNn: coctasrieHne PyHKLUNOHaNbLHOU CTPYKTYpHbI,
ornpenesrieHne CTOMMOCTU N LEHHOCTU OTAENbHbIX QYHKLUWN, BbIBOP
HanpaBneHnsa paboThbl.

[TonckoBbIN: ynyyLleHNEe peLleHns Ha OCHOBE NMPUBIIEYEHNS
9BPUCTUYECKNX, MaTEMATUYECKUX N SKCNEPUMEHTASbHbIX METOAOB,
BbIOOP Ny4yLLNX BAPUAHTOB.

PekomeHaaTenbHbIN: opopMneHmne NpPoTOKOSIOB U peKoMeHaaunm no
peanusauun npeasoxXeHun.




OCA WMPOKO nNpuUMEHseTca  angd  rnoBbILEHUS
KOHKYPEHTOCMOCOOHOCTM BbIMyCKaeMbIX n3agenun,
«BbININ3bIBAHNSA KOHCTPYKUUW», T.€. TaKOro CHWXEHUS
CTOMMOCTU M3OeNuUsa N YIyylWeHUa ero KOHCTPYKLUUWU,
yTOobbl HE  gonycTuTb  (caenaTtb  3KOHOMMUYECKU
HeuenecoobpasHbiM) BbINYCK NOAOOHOIo rno yHKUMAM U
NX KAYECTBY U3OENNSA KOHKYpUpyroLwmmn donpmamun. Tak, B
AnoHun  100%  3KCNOPTUPYEMBIX  MPOMBbILLIIEHHbIX
nangenunn noapepraetca PCA.

Ob6blMHO Ha  HEeCOBEPLIEHCTBO  KOHCTPYKUMM U
HEeOCO3HaHHOoe NMPUMEHEHNE ®CA  ykasbiBaloT
nogaBaemMble B  [rpouecce  BbiMycka  NpoayKuuu
paunoHann3aTopckue npearioXeHus.




Teopus peLLeHus n3obpeTtaTenbCckmx 3agad

B Halle Bpems Aonrne Nouckn peLLeHmns
CBUOETENbCTBYIOT HE TONbKO O HACTOMYMBOCTU N3obpeTaTens,

HO X O NJSI0OXOW OpraHM3aLum TBopYeCcKom paboThl.
[.C.Anbmuwyrnnep

PaboTbl no cosgaHuio metoga 6ObinyM HadaTbl B Ha
pybexxe 40-50 rogoB npoLusioro Beka B Hawen ctpaHe . C.
Anetwynnepom. B nx ocHoBe rnexut aHanunia 605bLUoro
Konnyectesa w3obpeteHn ©n uccrieqosaHne obydeHUs
MeTod4aM TBOpPYEeCTBa, KOTOpble MO3BOMUIM  aBTOpPY
cthopmynunpoBaTb NpUHUUNNANbLHO HOBLIE NOAX0AbI.

 [lpn co3gaHMM COBPEMEHHbLIX METOOOB TBOPYECTBA
HeobXxoOMMO Yy4YnUTbIBATb 3aKOHOMEPHOCTU PasBUTUS
00OBbEKTOB Npeobpa3oBaHNSA — TEXHUYECKNX CUCTEM.

 Meton gonxeH CTpontTCA Ha OCHOBE HAYKM O pa3BUTUN —
ONaneKTUKM, B YaCTHOCTU BaXKHEULLIEN €€ YaCTu — YHEHUNA
O NPOTUBOPEHNAX.




NpoeanbHbIN KOHEYHbIU pe3ynbTrar.
[MpoTnBOpEUHS.

OaQHO wn3 OCHOBHbIX noHATUM TPWU3 - wnaeanbHbIV
KoHeyHbIn pesynbrat (MKP). geanbHOCTL HeKOTOpbIX
npoLeccoB OaBHO MoAMeYeHa HapoOOM: B PYCCKOM
A3blke 0Oofiee cTa CIOXHbIX CroB, Ha4YMHAOLWIKMXCA C
«camo-». [lpeonaraetca BCNOMHUTL 3TW cnoBa. Belyw,
KOTOpble CaMW BbINOSMHANMWN onpeaeneHHble QYHKLUUN,
OnncaHbl B CKa3Kax.

MKP - HaummeHee 3aTpatHoe (HomMb 3arpar), C
HaUMEHbLUMM(HYNEBLIM) KONMUYECTBOM HeXenaTenbHbIX
adhdekToB pelieHue npodbrnemsl. IKP Heobxogmnm, 4ToObI
onpeaennTb LErb PeLleHnss TEXHUYECKON Npobnemsl.
dopmynupoBka wmaeanbHOro KOHEYHOro peasynbrarta
4YAaCTO COAEPXKUT CINOBO «CaM» («cama», «CamMo»).

MKP npegnaraetca dopmynupoBatb HenocpeacTBEHHO

Nnocrie

NnocTaHOBKWU 3aga4n. OH OoTBeYaeT Ha BOMPOC: 4TO AOOJ1IXKHO

M AT\ /
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NpoeanbHbIN KOHEYHbIU pe3ynbTrar.
[MpoTnBOpEUHS.

NKP Heobxoanmo hopmynupoBaTts, YTOObI:
1. OnpenennTb Uenb, HanpaBfiEHUE PELLEHUS.
2. N36aBuTbCS OT 3aBe4OMO NYCTbIX MPOO NMpu NOUCKE peLLEHUS.
3. [apaHTMpoBaTh BbICOKOE Ka4eCcTBO DyayLLEro peLleHus.

[Mlpumep 1. MbITb CTekna B OMUCHbIX 30aHUAX — Oeno [osnroe u
HeaelweBoe. MoXXHO N onTuMM3npoBaTh npotecc? [la, MOXHO.

Camooumwiarolleecd CTEKNo npeasioxuna adrnumckasa gupma
Pilkinton. OHO Nnpon3BegeHO METOAOM MarHeTPOHHOIO HarblfIEHUS.
OCHOBHOWM 4YacCTblo CTeKNa SABNSIETCA TOHKOE NPo3payvyHOe NMoKpbITME
n3 okcupga TtutaHa. [log Bo3gencTenemM ynbTpPagMoneToBoro
N3Ny4YeHns aToT MaTtepuan NPoBOLUPYET XMMUYECKYIO peaKkLuio (T.
e. 9TO KaTtanusaTtop), pasfnararoLLyo opraHn4eckne coeanHeHns Ha
NOBEPXHOCTU CTeKkna. Bo BpeMsa O0XOA BCSA rPsA3b CMbIBAETCH.
CTtekno camo cebs oyuwaem.

[Mpumep 2. lNpun o4ncTKe BOAblI MAeasribHbIM KOHEYHbIM pe3yrisTaToM
SBNSAETCA camMooyuweHue 800bl — 3a4acmyro 8 eCmeCmBEHHbIX
BOAOEMaxX [OCTATOMHO MULb NETHUX TeMmnepaTtyp U COJTHEYHOro
nanyyeHuda. PasnoxeHune sarpsasHuTenen OocyLLeCcTBNdeTCcsa nyTem
dooTonusa (1. €. pasnoXeHMEM COSMIHEYHbIM CBETOM) NMBO 3a cyeT
BO34ENCTBUA pas3fnnyHbIX OpraHM3mMoB.




NpoeanbHbIN KOHEYHbIU pe3ynbTrar.
[MpoTnBOpEUHS.

oeanbHoe pelleHne BO3MOXHO nonyyntb He Bcerga. IKP —ato
9TaroH, K KOTOPOMY crieyeT CTPeMUTbLCSA. bnnM3ocTb Nosly4YeHHoro
pelweHuna K IKP onpenenset kayectBo pelwueHusd. Ecnu UKP
peann3oBaTb HE yOaeTCs, MOXXHO CpopMYynnpoBaTh «LUar Hasag oT
NKP» — 31O pelueHmne 4yThb xyxe, yem VIKP, HO yXe ¢ MeHee
XXECTKUMMU YCITOBUAMM.

HanomHuMm rmaBHoOe npasuno npu ucnons3osaHum NKP: He cnegyet
3apaHee 3aragbiBaTb, BO3MOXHO S 4OCTUYb aeanbLHoOro
pes3ynbraTa. BkntovdanTte paHTasmio! [lepexon oT cutyauunm «31o
HEBO3MOXXHO» K BONPOCY «KakK 3TO cAenaTtb?» NOMOraeT CHATb D0SI3Hb
nepen HeobbI4YHbIM, CMESIbIM PELLEHUNEM.

TepmuH, cBs3aHHbIN ¢ IKP, — ngeanbHOCTbL — OTHOLLEHWE NONE3HOM
JoYHKUWW, BbIMOSTHAEMOW YCTPOUCTBOM, K 3aTpaTaM. Kak NoBbICUTb
naeanbHOCTb TEXHUYECKNX CUCTEM, NOAPOBHO N3NOXEHO B pa3aene
«3aKOHbI pa3BUTUA TEXHNYECKUX CUCTEMY.




NpoeanbHbIN KOHEYHbIU pe3ynbTrar.
[MpoTnBOpEUHS.

OpaHum n3 pasgenoB TPU3 aBnaeTca cuctrema MeEToAoB pas-

peLleHnsa NPOTUBOpPEYUM pasnmuiHon npupoabl. Coszgarens
TPU3

[.C. AnbTwynnep Bblaensan Tpy Buaa npoTUBOpEYnA:
CoumnarnbHO-TEXHUYECKME (aOMUHUCTPATUBHBIE), TEXHUYECKNE
n dnsnyeckume. CTI1— HecooTBETCTBUE B NPOU3BOACTBEHHOU U
OOLLECTBEHHOM CUTYaL MK XXeNaemMoro n 4eNCTBUTESTBbHOIO.
OHO BO3HUKAET, KOrga nocrtaBrieHa Lesib, HO HEMOHATHO, Kak
ee NOCTUYb. TO MOXET ObITb CBSA3aHO NNOO C
HECTPYKTYPUPOBAHHOCTbLIO MPOobrieMbl, INOO C
HECUCTEMHOCTbIO AEATENBLHOCTU Ntoaen, ee pewiatomx. [Npu
aHanuse npobnemel, Kak NpaBumo, yaaetTcd cpopmMmynmpoBaTtb
mexHu4ecKoe rnpomusopedue —amo cumyauusi, Koeoa
rorbimKa yrnyJwmnTb OAHY XapaKTEePUCTUKY TEXHUYECKOU
CUCTEMbI NPMBOAMUT K YXyOLLIEHUIO OPYron XapakTePUCTUKMN.




NpoeanbHbIN KOHEYHbIU pe3ynbTrar.
[MpoTnBOpEUHS.

B ocHoBe TexHn4yeckoro npotusopeuunsd (TT1), kak npaBuno,
nexuT gpusudeckoe ripomusopeyne (PI1) — npeabaBneHme
NPOTUBOMOSIOXHbIX TPEDOBAHMN K OOHOMY N TOMY XXE OOBLEKTY
(Hanpumep, NnpeaMeT OOMKEH ObITb OONbLLUMM N ManeHbKUM,
xonogHbIM n ropadnm). B TPU3 paspaboTaHbl 0kono 50
TUMOBbLIX NPMEMOB pa3peLLeHnsa npoTneopeynit. [ocrne
doopmynupoBku dn3n4eckoro NnpoTnBopevnst Heobxoanmo
HaMeTUTb NMPUEMbI ero paspeLleHns u NpmucTynaTb K MOUCKY
caMoro peLueHus.

[Mpumep. Ha meTeocTaHumn TpeboBanocb 3MMon B MOPO3
YyeTblpe pasa B CYTKWU ornyckaTtb B Npopybb npmnbopbl Ans
N3MEPEHNN NapamMeTpoB BoAbl 1 B3ATUSA Npob. PaboTa
OCIOXHSacb TEM, YTO NPOPYOb 3a HECKOMNbLKO YacoB
NOSTHOCTbLIO 3aMep3arna, 1 ee NPUXoannock JIOMOM NpodueaTtb
3aHOBO. HMKaKnx CrioXXHbIX MEXaHM3MOB HA METEOCTaHLIUN
HeT. Kak ocBoboanTb pabOTHMKA METEOCTAHLMN OT PYYHOM

— paboTeI o NMpoOVBaAWo Ipopyon?



NpoeanbHbIN KOHEYHbIU pe3ynbTrar.
[MpoTnBOpEUHS.

Cdopmynupyem TexHu4veckoe npotusopeumne. [Npopyob
npobumBaTb HY>KHO A1 B3ATUSA NPpob BOAbI, 1 3TOro genaTthb
He HYXXHO, MOTOMY YTO 3TO Tshkenaqa paborta. [lonpobyem
copmynuposaTb PuU3nMYecKkoe MpoTuBopeyne: Boda B
npopyou AosrkHa 3amMep3aTb, Tak Kak B3aMMOOENCTBYET C
XONogHbIM BO34QyXOM, HO OHa He AOoJfKHa 3amMmep3arth,
4yTOObI HE NpPOOMBATL JTIOMOM KaXXAdbln pa3 npopybb (He
nomatb nen).

B cnncke TMnoBbIX METOA40B pa3peLleHnsa NPoTUBOPEYNi
HaxoOuM NpuUeM «MnpuUMeHeHune nocpegHuka». BapuaHT
peLleHnsi: BMopaXkmBaem B req Tpyoy. Ha noBepxHOCTb
BOObl B Tpyby HanuBawT XUAOKOCTb C  HU3KOM
TeMnepaTtypon 3amep3aHnsd, KoTopas He CMeLLUMBAETCA C
Hen n nerde Boabl (Hanpumep, 6EH3NH, KEPOCKH, Macro).
Tpyba Heobxoamnma, 4ToObI XKMOKOCTb HE BbiMblBanach.




NpoeanbHbIN KOHEYHbIU pe3ynbTrar.
[MpoTnBOpEUHS.

PasButume obuiecTtsa, npupoasbl, TIMYHOCTN NPOUCXoanT
Yyepes nNpeoaoneHne, CHATUE, paspeLleHne
npoTtmeope4nn. ['loaTomy nx MoXXHoO popmMynmpoBaThb He
TONbKO B n3obpeTarernbckon AeaTenbHOCTU. Pa3spelueHune
coumarnbHbIX NPOTMBOPEYUN — Doree cnoXxHasi 3agava,
4yeM NOUCK TEXHUYECKNX MPOTUBOPEYNN, U BLIXOOMUT 3a
PaMKM Hallero Kypca.

BblaoeneHue npotuBopeymn — npoLecc TBOPYECKUN, eMy
HY>XHO Y4UTbCA. BO3MOXHO, 3TO yaacTcs He cpaay.
Bcsakoe geno TpebyeTt TPEHUPOBKN.




BenonbHbLIM aHaNu3

BenonbHbin aHanmMa — 23TO pasgen Teopuu pelleHud
n3obpera-

TENbCKNX 3ajad, n3yyawLwlmn CTPYKTYpy, CBOUCTBA U npaBuna
npe-

obpasoBaHun Benonen. OH  NO3BONSAET  MNpeacTtaBUTb
CTPYKTYPHYHO

MoAernb UCXOOHON TEXHUYECKOW CUCTEMBbI, BbISBUTb €€ CBOUCTBA,

C MOMOLLbI CcrneunanbHbIX npaBun npeodbpas3oBaTb MOAENb
3agayu,

nornyyvymB TeémM CaMbiM peLleHne, KOTopoe yCTpaHAET HEOOCTATKN
NC-

XOOHOW 3ada4u.

Aa- . B A vEmEE gy e



BenonbHbLIM aHaNu3

ITox BemecTBOM IOApa3syMeBaeTcs 00O MaTepualbHbIi OOBEKT.
ITone — »T0 mepeHocUnK B3ammoaencTBus. Ilonstue moins B TPU3
OoJjiee MIMPOKOE M MEHEE CcTporoe, dyem B ¢usuke. Hapsay c
IPABUTAIMOHHBIMM U 3JICKTPOMATHUTHBIMU TTOJIAMU B TP 30BCKOM
JATEpAType  YOOMHMHAIOTCA  MEXAaHMYECKHE,  aKyCTHYECKHE,
TETJIOBBIE U JAXKE 3aIIaXOBBIE MOJIS.

OcHoBHbIe nons, ucnonbayowmecs B TPU3, MOXXHO 3aNOMHUTL C
nomoLybo dopmynsl MATX3M, nnu:

M — mexaHu4eckoe none (TpeHue, gaBneHne, rpaBuTaLns).
A — aKkycTmnyeckoe none (3ByK, ynbTpasByK, UHPPa3BYK).

T — TennoBoe rnose (HarpeB Unun oxnaxaeHue).

X — XMmn4yeckoe rnore (B3anmoaencTeBme BeLLECTB).

3 - anekTpudeckoe none. NopoxxgaeTcs 3apsgammn Unu
NU3MEHSAIOLLMMCSA MarHUTHbIM nornem. MoxXeT 6bITb

NOCTOAHHBLIM UJTN NEePEMEHHbLIM.




BenonbHbLIM aHaNu3

M — marHuTHoe none. CO3,EI,aeTCF| NMNOCTOAHHBIM MAarHUTOM
U INEeKTpnY4eCKMM TOKOM, MOXeET ObITb NOCTOAHHbLIM
Ui nepemMeHHbIM.

SneKTqueCKoe N MarHUTHOE MNoJ1d — 4aCTHblE CJ1y4HaKn 3J1eK-
TPOMarHMTHOIO MOJiA.

[TopagoK nepedncrneHnsa nonenu He cnydyaeH, OH
OTpaXkaeT AMHaMUKY pa3BUTUA BEMNOSIEUN B HanpasrieHUA
nepexoga OT MeHee ynpasngemMmbiX nonem —
MEXaHUYEeCKUX — K bonee yrnpaenaemMbimM—
9NEKTPOMAarHUTHbIM. Takoun nepexon ABMAETCS
OTPaXeHMeM 3akoHa MOBbIWEHNA  YyNpaBiAEeMOCTU
TEXHUYECKUX CUCTEM.




BenonbHbLIM aHaNu3

Benonu obnagatoT psaaomM CBOUCTB, N3 KOTOPbIX BbITEKAOT OC-

HOBHble MpaBuna MUX MPUMEHEHUS MpPU PeLleHNN NMPaKTUYECKUX
3agau.

Ceoucmeo 1. MoxHOo u3smepsmb xapakmepucmuku obbekma
(Ha-

NpuMep, drnemMeHTa TEXHUYECKOWU CUCTEMbI), ecnn caenaTtb ero
KOM-

MOHEHTOM Bernons. OTO CBOWCTBO MO3BOMSAET pellaTb LEenbii
Krnacc

NHXEHEPHbIX  n3obpetaTenbCkux 3adad  Ha  nofiyyeHue
NHopmauunm

00 00ObEKTE — KOHTPOJSIb, UBMEPEHNE, ODHAPYXXEHNE N T. M.

Ceoticmeo 2. MoxHO usmeHsImb xapakmepucmuKku obbekma, ec-

nn caenaTtb ero KOMMNOHEHTOM BEMOSS. OTO NO3BONSET pelwaTb

Krnacc 3agad Ha ynpasfieHMe — repemMelleHne, U3MEHEHMeE,
perynu-

pOBaHUE N T. A.

Ceoticmeo 3. Bozdeticmsaue Ha 00OUH U3 KOMITOHEHMOS8 8€r10Jis

MOJXET Bbl3blBATb USMEHEHNE ,El,pyFI/IX ero KOMMOHEeHTOB.
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BenonbHbLIM aHaNu3

3ayeM Hy>XeH BenonbHbIM aHanns? CyLecTByIOT
TUNOBLIE

npaBusia NOCTPOEHNS BEMNOMNEN, UX UBMEHEHUS U
pa3pyLUeHNst (Tak HasbIBaEMbIE CTaHOapTbl HA peLleHne
n3obpertaTenbCknx 3agad).

C NoMOLLbIO BEMNONbHOIO aHanns3a MOXHO
paccMmaTpuBaTb MHOIME n3obpeTaTenbCckme 3aadun,
BbIIBMATb pa3nn4Hble Nosisi U Npeobpa3oBaHHbIE
BellecTBa.

K cocTtaBrneHuto Benoseun cnegyet OTHOCUTHLCS
TBOPYECKM.

Pellaga 3agavy, )XenatenbHO cHavasia CocTaBUTbL CXeEMY
B3aMMOOEUNCTBUSA BELLLECTB U 3aTEM MEPENUTU K
B3anMoOeNCTBUSAM C NONAMMN.




BenonbHbLIM aHaNu3

[TpaBunnol.docTtponka Benonq.
HeBenonbHbIe CUCTEMBI NpeanaraeTcs
OocTpanBaTbh Ans Toro, YTodbbl caenaTb nx bonee
ynpasrnsaemMbiMu (MOBbILLEHNE YNPaBASEMOCTU —
3aKOH pa3BUTUS TEXHUYECKNX CUCTEM).

[lpumep 1. OOLIMHO KOpPYy OTAENAKT OT
OPEBECUHbI MEXaHMYECKM B  crneumarnbHbIX
KopoobaupodHbix  bapabaHax. [lpy  3TOM
noBpexaaeTtcad U cama pgpeBecuHa. Pasbepem
9Ty 3agadvy C NO3NLUN
BEMOJSIbHOro aHanmsa.

[lpeBecuHa — 310 B1, kopa — B2.

-Cnctema re BenornsHas



BenonbHbLIM aHaNu3

B cootBeTcTBUU C pekomeHaaunamm TPU3
Heobxoauma JOCTPOMKa BErOorsl, KoTopas
3akJitoyaeTcd Bo BBeaeHuun nong [,
BO3ENCTBYHIO-LLEIO TOMbKO Ha KOPY B
HanpaBfiEHNN €€ OTPbIBA OT APEBECUHDI.

B KneTtkax opeBecuHbl UMEETCS Bnara,
BCKUMaHME KOTOPOW OTOPBET KOPY. OTO MOXHO
caenaTtb C NOMOLLbIO HarpeBa, Hanpumep,
TOKaMu BbICOKOMN Ya .




BenonbHbLIM aHaNu3

[TpaBunno?2.EcnnHeobxoammo paspyLunTb BpeaHYyo CBA3b
Mexay AByms Beuwlectsamu B1 v B2:

a) Mexxay HUMKU BBOOSAT TPETbe BelecTBo B3, nnbo

O) nepexogAT K CMEXHOMY Berosito, B KoTtopom none [12
HENocCpeaCcTBEHHO WNM 4epe3 BeLlecTBO-NocpeaHmnk B3
«nepecunuBaeT» ncxogHoe rnone 1.

[TpaBwnno3.BenosnbHble CUCTEMbI UMEIOT TEHAEHLMIO:

a) K yBENMYEeHUI0 CTENEHU ANCNEPCHOCTU (M3MENbYeHNS)
NHCTpPYMeHTa B2;

0) pa3BUTUIO BELLIECTB, BXOASLLMX B BEMNOSb, B CAMOCTOSATENbHbIN
Benorsb (Takne Benonu Ha3biBakdTCA LENHbIMN);

B) 3aMeHe TENOBLIX, MEXaHNYECKUX U APYTrnx norneu
ANEKTPOMAlrHNUT-HbIM MNMOJ1EM.

[TpaBuno4.llpunoctpoeHnn n npeobpasoBaHNM BEMNOSbHbIX
CUCTEM HeobxoaMMO MakcuManbHO UWCMornb3oBaTb YXKe
MMEKLLINECH B CUCTEME BeLLLeCTBEHHO-MOMEBLIE PecypChl.




3aKOHbI Pa3BUTUA TEXHUYECKUX CUCTEM

HeobxoanmbiM 3aTanom ycnewHoro osnageHns TPU3
SBNSIETCS 3HAaHME 3aKOHOB Pa3BUTUS TEXHUYECKUX CUCTEM
(BPTC). Ha nx ocHoBe MOXXHO NPOEKTUPOBaTb HOBbIE
TEXHUYECKME CUCTEMbBI 1 ONTUMU3NPOBATb CYLLIECTBYIOLLILE.

Kak n gpyrue anemeHtsl TPU3, 3PTC chopmynmnpoBaHbl Ha
OCHOBE aHanmaa pasBUTUS TEXHUYECKNX CUCTEM.

B HacTosLlee BpeMsa NMPOeKTUpOBaHNE HOBbIX TEXHUYECKMNX
CUCTEM XapaKTepusyeTcd aBTomMmaTmsaumnen n
NHTENnekTyannsaunen. B XIX B. n paHbLle pa3paboTka HOBbIX
YCTPOWUCTB HOCUSIa CTUXUWHbLIN XapaKTep, HOBbIE UOEN
nosaABNAnNnUch cnyyYanHo. B HacTosulee BpemMa NpoekTnpoBaHmne
TEXHNYECKMUX CUCTEM OCYLLIECTBNAETCA,BO-NEPBbLIX, CACTEMHO,
BO-BTOPbIX, HA OCHOBE 3aKOHOB pPa3BUTUA TEXHUYECKNX
CUCTEM.

3aKoH pa3BUTUSA TEXHUYECKOW CUCTEMBI — 3TO CYLLIECTBEHHOE,

YCTOMNYMBOE, NoBTOpPSAIOLLEECH OTHOLLUEeHue 3J1IeMEeHTOB
TeXHN4YeCcKkoun




3aKOHbI Pa3BUTUA TEXHUYECKUX CUCTEM

Ncnonb3oBaHue 3PTC npu npoekTnpoBaHuUm n ontuMmn3aumnm
TEXHUYECKNX CUCTEM CreyeT AOMNOMHATbL METO4aMU CUCTEMHOIO

aHanu3a, HanpuMep, aHann3oM CTPYKTYPbl CUCTEMB,
onpeaeneHnem

rrlaBHOM NONE3HOU PYHKUMK U Op.
Obnactn ncnone3osanua 3PTC:

— ycuneHue gpyrux metogos TPUS3;

— peLleHne Npon3BOACTBEHHbIX 3a4aY;

— MOZEPHU3aLMSA CYLLECTBYIOLLNX TEXHUYECKUX CUCTEM U
co3gaHue HOBbIX;

— MPOrHO3 pa3BUTUA KOHKPETHON TEXHNYECKON CUCTEMBI;

— COo3daHune B ornpegerieHHbIX 0b6nacTax TEXHUKU «NaTEHTHbIX
30HTUKOB» — MHOXECTBaA NarteHToB, HE NMNO3BOJIAOLLNX
KOHKYpPEeHTaM 0boNTK 3anaTeHTOBAHHbIE peLLEeHNA,

— aHanma aHarorn4yHbIX CUCTEM, NOTPEDHOCTEN NOTpebuTenen,
OBVKYLLIMX CUIM U T. M. ANd Bblbopa cTpaTernm pbiHKa;

— pa3paboTka nnaHoB NPOM3BOACTBA Ha ONMXKHIOK NEePCNeKTUBY;
— MOUCK HOBbIX MPUMEHEHUIN TEXHNYECKUX CUCTEM.




3aKOHbI Pa3BUTUA TEXHUYECKUX CUCTEM

3aKOH nosIHombl 4Yacmeu cucmemabl. Heobxo0umbiM ycriogUeEM
NPUHUNNNANbHOW XXN3HECTTOCOOHOCTU TEXHNYECKOW CUCTEMDBI
SIBNSIETCA HANMM4ne YeTbIpEX YacTen: apuraTensi, TpPaHCMUCCUN,
pabo4yero opraHa 1 opraHa ynpasneHusi. [1suratenb —4vactb TC,
npegHasHavYeHHasa ans HakonneHusa nnu npeodbpasoBaHnst OQHOIo
Buaa aHeprmun B gpyron. TpaHcmmcena —4yactb 1C,
npegHasHavYeHHasa ans nepegadu (TpaHCnopTUpoBaHUS) AHEPTUN K
paboyemy opraHy u (Unu) ee nameHeHns. Paboumn opraH — 4acTtb
TC, obecneunBatolas BbINOMHEHNE rMaBHOW NONE3HOW OYHKLNM
TC. Cnuctema ynpasneHusi —yactb TC, npegHasHavyeHHas ang
corracoBaHus paboTbl YacTen CUCTEMbI MeXay CObon K
OKpYy>KatoLleun cpenoMn. [isuraresnb Yepes TpaHCMUCCUIO NepenaeT
9HEPrn0 NHCTPYMEHTY, KOTOPbLIN B3aMMOOENCTBYET C 3arOTOBKOMW.
3arotoBka (n3genue) — ntoboe Teno, BELWECTBO 1 none,
B3aMMoOeucTBytoLLee ¢ pabounm opraHoMm. Cuctema ynpasrieHus
OKasblBaeT onpeaeneHHoe Bo3aencTeme Ha apyrue anemeHTol TC
ONA OOCTMXKEHUSA rnmaBHOWM NosiesHou pyHKUMK. [1nda cMHTesa
TEXHNYECKOW CUCTEMbI HEODXOANMO Hannyme ykasaHHbIX YETbIPEX
YyacTten n X MMHUMasribHaga NPUrogHOCTb K BbIMOMHEHMIO OYHKLNN
cuctembl. AnemeHToB B TC MOXeT ObITb OonbLUe, HO Hanu4due
YNOMSAHYTbIX YeTbIpex 0bsaA3aTensHo. Ecnn xota 6bl ogHa 13
nepevncrieHHbIX YacTen OTCYTCTBYET, TO 3TO ewle He TC; ecnu xoT4

Obl oHAa YacTb He paboTtocnocobHa, To u TC B 1lenom He npuroaHa K
paborTe.




3aKOHbI Pa3BUTUA TEXHUYECKUX CUCTEM

3aKoH yeesiudeHUsi cmerneHu udeasibHocmu. Pa3Butne BCex CUCTEM
NOET B HANpaBneHnn yBeNMYEHUd cTeneHn ngeanbHOCTMW.

loeanbHOCTb onpeaenseTcd cneayrouwen gopmMynoun:
%P,
E}. 1:}.

raoe | — udeasibHocmb; P- r1o1e€3Hble (byHKUUU, 8bINOSTHSIEMbIE CUCTEMOW; P —
HexxerlamersibHble 3¢bgheKkmebl U 3ampamei.

Cymma B ynucnmtesrie BO3HUKaET B TOM Cllydae, ecrniv Mbl aHannsmpyem
NoMN-CUCTEMY (CUCTEMY, Y KOTOPOW HECKOSbKO NOMEe3HbIX PYHKLMK). [1ns
MOHOCUCTEMbI B YNCnUTENE ByaeT TONbLKO O4HO YMCo. AHaNoOrm4YHo ans
3HameHaTens. Popmyrna HOCUT Ka4eCTBEHHbLIN XapaKTep — peako yaaetcd
SABHO BbIYMCINTL BENUYUHY . 3mMO BO3MOXHO A9 HEKOTOPbIX TEXHUYECKNX
CUCTEM, Hanpumep, rpy3onogbeMHOCTb aBTOMOOUNIA B YNCTIUTENE U
pacxopf 6eH3nHa Ha CTO KMITOMETPOB B 3HaMeHaTerse.

3 bopmynbl cnegyeT, YTo naeanbHOCTb MOXHO NOBbICUTL NMUB0 3a cyeT
YBENMMYEHNSA KONMYecTBa NOMNe3HbIX YHKUNK, MO0 3a CYET CHUXKEHNS
3artpart u HexernaTenbHbIX 3PdEKTOB.

|




3aKOHbI Pa3BUTUA TEXHUYECKUX CUCTEM

3MeHEHME CBONCTB TEXHNYECKNX CUCTEM NPOUCXOAMNT MO TakK
Ha3bIBaeMbIM S-06pa3HbIM KpusbiM. [1o ocu t omobparkaemcsi 8peMs,
rno ocu P — napameTp, oTpaxatoLwmnm apdektuBHoCTb TC
(rpy3onogbeMHOCTL aBTOMOOUIS, TaKTOBasi YaCcToTa npoLleccopa u T.
n.).

Pa3Butmne TeXHN4eCKnx CUCTEM NPOUCXOAUT HEPABHOMEPHO:

y4acTok | — «3apoxageHne» cucteMbl (NOSABNEHNE UAEN U OMbITHbIX
obpa3suos);

y4acToK |l — NPOMbILLIIEHHOE N3rOTOBNEHNE CUCTEMBI 1 AopaboTka
CUCTEMbI B COOTBETCTBUM C TPEOOBAHNAMU PbIHKA;

y4acToK |l — HeE3Ha4YuUTErNnbHOE «A0XMMaHUEe» CUCTEMBbI, Kak NpaBuo,
OCHOBHbIE NapaMeTpPbl CUCTEMbI YXXe HE U3MEHAITCA, MPOUCXoaAT
«KOCMETUNYECKMe» USMEHEHUS, YaLle BCEero He CyLLeCTBEHHbIE,
KacaroLmeca nuilb BHELHEro Buga nnm ynakoBKu;

y4yacTok |V — cTarHaums, yxydlleHue onpeaeneHHbIX napaMmeTpoB
CUCTEMBI NMMOO HECOOTBETCTBME NPON3BOAUTENBLHOCTU CUCTEMBI
HOBbIM YCITOBUSAM BHELLUHEN cpeabl, B KOTOPOW OHa 3KCMyaTupyeTcs.




3aKOHbI Pa3BUTUA TEXHUYECKUX CUCTEM

3aKOH coaJjiacoeaHusi pumMUKU Yacmeu cucmembal.
Heobxognmbim yCITIOBUEM YXM3HECNocobHOCTH
TEXHUYECKOW CUCTEMBI ABMSIETCA corfnacoBaHue paboThl
BCEX YaCTeN CUCTEMbI.

OCHOBHble  BuUAblI  COrfacoBaHUsA: KOMMOHEHTHOE
(cormacoBaHMe mMaTepuanoB, BeLUECTB); CTPYKTypHoe
(cornacoBaHue Pa3Mepos, doopm, CTPYKTYpbI);
napameTpuyeckoe (cornmacoBaHue OCHOBHbIX
napamMeTpoB  TEeXHUYECKMX CUCTEM:  Temnepartyp,
OaBreHnn, NIOTHOCTEWN, 3ANEKTPUYECKNX COMPOTUBNEHUN
n T. AO.); PyHKUMOHaNbHOE (cornacoBaHMe OCHOBHbIX

doyHKUUN).




3aKOHbI Pa3BUTUA TEXHUYECKUX CUCTEM

3aKoH 3Hep2emu4ecKol rnpoeodumMocmu cucmemsai.
HeobxoanmbimM ycrioBmem npuHUmMnmuanbHOW
>KMU3HECNOCOBHOCTN TEXHNUYECKON CUCTEMBI SIBMSAETCS
CKBO3HOW NMPOX0od SHEPrnM NO BCEM HYaCTSAM CUCTEMBI.

[lepepada aHeprum oT OQHOW YacTU CUCTEMBbI K OPYrou
MOXET ObITb BELLECTBEHHOW (HANpUMep, Ban, LUECTEPHU,
pblyarn); noneeson (Hanpumep, MaArHUTHOE none) Wu
BELLLECTBEHHO-NOMIEBON (HanNpuUMep, nepenadya sHeprum
NOTOKOM 3apPAKEHHbIX YyacTuu). MHorue

n3obpertaTtenbCcKkme 3agaym cBoasTcd K nogdopy Toro unm
MHOroO BuOa nepegadn, Hambdoree 3PPEKTUBHOIO B
3a4aHHbIX YCINOBUSX.

Kak crnegyetr M3 3akoHa MOMHOTbI 4acTell CUCTEMBbI,
9Heprus nepegaeTca oT gBuraTtens kK pabodemy opraHy.
BaxHoe 3HayeHne MMeeT crneacTBue U3 3akoHa: YToObl

TC 6bina  ynpaengemMon, HeobxogMmo obecrnevnTb
SHEPreTUYECKYIO- APOBOAMMOCTL MEXAY 3AEMEHTaMU- U

noncuctemamuv TC




3aKOHbI Pa3BUTUA TEXHUYECKUX CUCTEM

3aKOH HepasHOMepPHOCMU pa3eumusi Yacmeu
cucmemal.

Pa3BuTue Yyacten cucteMbl UAET HEPABHOMEPHO, NPUYeMm
4yeM ClnoXHee cuctemMa, TeM HepaBHOMepPHeeE pa3BUTne
ee yacreu.

HepaBHOMEPHOCTL Pa3BUTUA YaCTeEN CUCTEMbI ABNAETCA
NPUYNHOUN BOSHUKHOBEHNSA TEXHNYECKUX U PUINYECKUX
NpPOTMBOPEYUN.

[1lpoTMBOpPEUYNE — UICTOYHUK Pa3BUTUSA, Hannyme
NPOTUBOPEYUNA O3HAYAET, YTO CUCTEMA MMEET PECYPC
pa3BUTUA.

PaccmoTpum npumep, npmeeaeHHbin [.C. AnbTwynnepom .

[1peanonoXxmnm, UMeeTca peKopaHbIW KaTep: Hanmy4Linm Kopnyc B
COoYeTaHun ¢ Haunydwnm geurarenieM. Kak yBenminTb CKOPOCTb Ha
100 KM/4? byoem cuntatb, YTO KaTep y>Xe UMeeT NoaBOAHble KPbISibA.




3aKOHbI Pa3BUTUA TEXHUYECKUX CUCTEM

3aKoH riepexoda ¢ MaKpOypPOBHSI Ha MUKPOYPOBEHD.
Pas-

BUTME pabovnx opraHoB CUCTEMbI MOET CHavana Ha
MaKpOYypOB-

He, 3aTeM — Ha MUKPOYpOBHe. B kavecTse npnumepa MOXKHO
npu-

BECTN MHTEHCUBHO pa3BuBaloLLMeCcsd B HACTosdLLEE BpeMS
HaHoO-

TEXHOJOTNM.

Lpyrum npnmepom rnepexoga Ha MUKPOYPOBEHb ABMSETCSH
Ta-

KOW n300peTaTenbCKn NpUeM, Kak NPUMEHEHNE NEHBI.




3aKOHbI Pa3BUTUA TEXHUYECKUX CUCTEM

3aKOH yeeJiu4eHusi cmerieHu e8erosibHocmu.

Pa3BuTmne TeXHNYECKNX CUCTEM UAOET B HalrpaBlieHnn
yBeJIINHEeHNA CTerneHn BeroJyibHOCTN.

CMbICn 3TOro 3aKoHa 3aKN4yaeTcs B TOM, YTO:
a) HeBenonbHble TC CTPeMATCSA CTaTb BEMNOSbHbIMU;

6) B BEMNOSIbHLIX CUCTEMAX Pa3BUTUE NOET B HaNpasreHNN
nepexoda OT MeEXaHUYECKUX MOJSIEN K SNIEKTPOMAarHUTHbLIM
(anekTpomMarHuTHbIE rnosis bornee ynpasndembl);

B) B BEMOJbHbIX CUCTEMAX Pa3BUTUE NOET B HANpPaBneHum

yBENNYEHUS AUCNEPCHOCTN BELLECTB;

r) B BEMONbHbIX CUCTEMAaX Pa3BUTUE UAET B HANpaBrieHnn
yBe-

NTNYEHNS OT3bIBYNBOCTMN.




3aKOHbI Pa3BUTUA TEXHUYECKUX CUCTEM

1
2
3
4
5

6
7
3
9

Takmm obpaszom nepeveHb 3PTC 3anuwieTrcs Kak:
. 3aKOH NOMHOTbI YaCTEW CUCTEMBI.
. 3aKOH yBENU4YeHuns cteneHn ngeanbHOCTU CUCTEMBI.
. 3aKOH 9HEepPreTn4eckon nNPoBoANMOCTU CUCTEMBI.
. 3aKOH corfiacoBaHmst pUTMUKU YaCcTEW CUCTEMBI.
. 3aKOH HEPABHOMEPHOCTU Pas3BUTUA YaCTEN CUCTEMBbI.
. 3aKOH nepexoga B HagcucTemy.
. 3aKOH nepexoga ¢ MakpOypoOBHS HA MUKPOYPOBEHD.
. 3aKOH yBENU4YeHUs1 CTeENEHN BEMOSIbHOCTH.
. 3aKOH YBENU4YeHns cteneHn QMHaMU4YHOCTN CUCTEM.




OcHoBHbIe aTanbl APIN3-85

| YacTb. AHanNn3 3agaym.

Llenb: nepexof oT pacnnbiB4aTon n3obpeTaTesibCKou
CUTYaLUN K YETKO NOCTPOEHHON U NpeaenbHO MPOCTON CXemMe
(Mooenun) 3agayun.

1) Heobxoanmo 3anucatb yCrnoBust MUHU — 3aga4m no
cnenywowen gopme: TC, YaCTu CUCTEMbI, TEXHUYECKUE
npotmeopeuna (Tr11, TM12, n 1. 4.), ykasatb Xkenaembin
pes3ynbrar.

MuHU — 3agady nosyyaroT U3 cuTyaunm, Boasa orpaHmndeHusd. Bee
ocTaeTcsi 6e3 uaMeHeHnn U ynpoLLaeTcs, HO Npu 3TOM
nosiBnsieTca Tpebyemoe AencTemne Unm ncyesaeT BpeaHoe
nencrteue (CBOUCTBO).

2) BbigenaeTtca u 3anncbiBaeTcAa KOHMUKTYOLWada napa
9NIEMEHTOB — «U34eNne N UHCTPYMEHT».

* M3genune — 3To 3aneMeHT, KOTOPbI MO YCNOBUSM 3a4a4n HY>XHO
0bpaboTaTh (U3MEHUTL).
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OcHoBHbIe aTanbl APIN3-85

3) CocTaBnsatoTcs rpadouyeckme cxemMbl TEXHUYECKNX
NpPOTMBOPEYUN.

4) N3 cxeM KOHoNUKTa BblOUpaeTcs Ta, KoTopas
obecreuynBaeT Hauny4llee OCyLECTBIIEHNE rMaBHOM
none3Hon yHKUnm (ocHoBHOW dbyHKUnn TC, ykaszaHHOM B
YCINoBUAX 3aga4vn). YKkasbiBaeTcs ata PyHKUKS.

5) YcunuBaeTcs KOHMNUKT, yKa3blBaeTcs npenernbHble
COCTOSIHUA (OEeNCcTBUSA) SrTEMEHTOB.

6) 3anuceiBaeTca popMyrnnpoBKa Moaenu sagadu, B
KOTOPOW yKa3biBaeTCA:

* KOHNUKTYIOLWaa napa;
* yCUNEeHHaa opMynnpoBka KOHMPIUKTA;

* YTO AOJTKEH caenaTb BBOAMMbIN AN peLleHns 3agadn
«MKC — ANEeMEHT» (COXPaHUTb, YNyYLUUTb, 06ECNeYnTb N T.

a.)
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Il YacTb. AHaNM3 Moaenu 3agadn.

Llenb: y4yeT pecypcoB, KOTOpPble MOXHO UCMONb30BaTh:
PECYpPCOB NPOCTPaHCTBa, BpEMEHU, BELLIECTBA U NOSEN.

1) OnpenennTtb onepaTuBHYO 30HY — MPOCTPAHCTBO, B
npeaenax KoToporo BoO3HMUKaAET KOHPNUKT (O3).

2) Onpepenntb onepatnBHoe Bpems (OB). 310
NMeroLLnecsa pecypcbl BpeMeHU: KOHPNUKTHoe T1 n Bpems
00 KoHnukTa T2. KOHNUKT MHOrga MOXET ObITb YCTPaHEH
B TeyeHun T2.

3) OnuncaTtb BelWlecTBEHHO — noneBble pecypchl (BI1P)
paccmaTpmBaeMou CUCTEMbI, BHELLIHEW cpeabl 1 U3aenus.
CocTtaButb cnncok BIP.
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lll YacTb. OnpegeneHne naeanbHOro KOHEYHOro pesynsrara
(MKP) n dpnsmnueckux npotmsopeumnin (Pri).

Llenb aTana: cdpopmynupoBaTbh naeansHoe pelueHue (UKP).

1) 3anucatb dbopmynupoBky MKP-1: MKC-aneMeHT He YCINOoXHAA
CUCTEMY U He Bbi3biBas BpeaHbIX ABNEHUN, YCTPaHAET BpeaHoe
Bo3gencTeue B TeveHmne OB B npeagenax O3.

2) Yennute @opmynnposky NKP-1 psaaom oononHUTENbHbIX
TpeboBaHMW: B CUCTEMY HENbL3HA BBOAUTb HOBbIE BELLECTBA U
nons, Heobxognmo ncrnonb3oBaTtb BIP.

3) 3anucatb PI1 Ha makpoypoBHe. Hanpumep, O3 gormkHa bbITb
ropayeu (1 cBOUCTBO) U OA4HOBPEMEHHO XON04HOW (2 CBOUCTBO).

4) 3anucatb Pl Ha mukpoypoBHe: B O3 O0mMKHbI ObITb YacTULbl
obecneymBaroLLMe 1 CBOUCTBO 1 YacTuLbl obecnevymBaroLime 2
CBOWCTBO.

5) 3anucatb popmynuposky MKP-2: O3 gormkHa cama
obecnevmBaTb NPOTUBOMNOMNOXHbIE COCTOSIHUS.
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IV yactb. Mobunusauusa n npumeHeHne BI1P.
Llenb: npoBeaeHne nnaHoBbIX onepaunn no yBernnveHuro
Pecypcos.
1) icnonb3oBatb MeTOo «MOAENMPOBAHUA MaNeHbKUMU
yenose4ykamn» (MMY):
a) ncnonbsya metogq MMY nocTponTb cxemMy KOHPINKTA;

6) N3MEHUTb NOCTPOEHHYIO CXEMY TaK, YTOObI ManeHbKue
4YeroBeYKM OENCTBOBANMN, He Bbi3biBasi KOHAIMKTA;

B) NnepenTn oT abCTpakTHOM K TEXHUYECKON CXEME.

BeegoeHHbin TPUN3 metoq MMY B Kkakom-to mepe
pasBMBaeT YNOMAHYTbIK paHee npuem JMYHOU aHanoruu
(amnaTtnmn). OH NO3BOMSAET MOAENUPOBATL C NMOMOLLIO HE
OOHOro, a MHOMMX CUMBOJIMYECKUX  «YENOBEYKOBY
pa3nn4yHble OENCTBUA CUCTEMBI N UX Pa3BUTHE.
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2) Ecnn n3 ycnosum n3BecTtHO, Kakon AoMmKHa ObITb roToBas
cucTemMa 1 3agiada CBogUTCSA K onpeaeneHuto cnocoba
Nony4YeHnst 3TO CUCTEMBbI, MOXET ObITb MCNOMNbL30BaH CrNocob
«war Hasag ot IKP». 300pakaloT roToByt0 CUCTEMY, 3aTEM
BHOCAT MMHUMasIbHOE nameHeHue. Hanpumep, ecnu B VIKP aBe
OeTanu conpukacarTc4d, TO HY>KHO noka3aTb 3a30p. Bo3HuKaeT
HOBad MUKpoO3adaya: KaK yCTpaHUTb AedeKkT? HacTo aTo
NPMBOAMUT K NOSTyYEHUIO OTBETA.

3) MNpoBepuTh peLLaeTcsa nNu 3agadya NpUMeHeHnemM cMecu
PECYPCHbIX BELLIECTB.

4) [poBepuUThb peLlaeTcd nm 3agada 3aMeHOU peCcypCHbIX
BELLECTB MyCTOTOU UM CMECHIO C MYCTOTOWN.

5) MNpoBepuTb peLLaeTcs Ny 3agadya NPUMEHeHeM BELLECTB,
NMPOV3BOAHbIX OT PECYPCHBIX.

6) 'NpoBepuThb pellaeTcsa Nu 3agavya sBBeaeHNeM BMECTO
BelllecTBa 3MEKTPNYECKOro nonsg nnu s3anmMoaencTemg 2
ANEeKTPUYeCKnx rnoneu.

7) MNpoBepuTb peLlaeTcs Ny 3agada NPUMeHeHneM napbl «nore-

nobaska BellecTBa», OT3bIBalOLLLErocs Ha none (MarHUTHoe norne
— (hbeppoBeLLEeCTBO, TENA0BOES NoAe — BELeCTBO C NaMaThI0

chonmkl)




OcHoBHbIe aTanbl APIN3-85

V yactb: [lpmeHeHne nHapopmdoHaa.

Llenb: ncnonb3oBaHue onbiTa, CKOHLEHTPUPOBAHHOIO B
nHpopmdonae TPUN3, mexoTpacnesom oHae
9BPUCTUYECKMX NPUEMOB (npunoxeHune 1) n poHae
dPU3NYECKNX 9P EKTOB.

ST (poHabl copepxaT OdaHHble O BCEX BO3MOXHbIX
cnocobax npeobpasoBaHusa TC, 0 pasnuyHbIX PUINYECKNX
adppekTax, KoTopble MOryT ObiTb BHECEHbLI B 3agady wnu
Kak-nmbo Ncrnosib30BaHbI.




OcHoBHbIe aTanbl APIN3-85

VI yacTb: I3aMeHeHune n/unm saameHa 3agaym.
1118 cnoXHbIX 3agau:

1. Ecnun 3agadva pellieHa nepenTtt oT PU3nN4YeCcKoro oTBeTa K
TEXHUYECKOMY: CXEMaA, Crocob u T.4.

2. Ecnn oTBeTa HeT — npoBepuThb | 3Tan: He ABMASETCS Nu
hopMynmnpoBKa codeTaHMEM HECKOSbKUX 3a4a4: UISMEHUTb,
BblOENUTb FMaBHYIO 3aga4y.

3. Ecnn oTBeTa HET, U3MEHUTL 3a4a4y, BbiOpaB Ha Liare
apyroe TI1.

4. Ecnn otBeTa HeT, 3aHOBO CpopMynMpoBaTh 3adadvy,
OTHECH e€ K HaICUCTEME.




OcHoBHbIe aTanbl APIN3-85

VIl YyacTb: AHanu3 cnocoba yctpaHeHusa Pril.
Llenb: npoBepka kadecTBa Nofy4YeHHOro oTBeTa.

1. KoHTponb oTBeTa. PaccmoTpeTb BBOAVMbIE MO U
BelllecTBa.

2. MpoBecTn NpeaBapuUTENbHYHO OLIEHKY MOMYy4YEHHOro
peLleHuns.

3. npOBepI/ITb No nNaTeéHTHbIM AaHHbIM HOBU3HY.

4, Kakne noasagavv BO3HUKHYT NP TEXHNYECKOW
pa3paboTke nagen?




OcHoBHbIe aTanbl APIN3-85

VIIl YyacTb: NPUMEHEHNE NONYYEHHOro OTBETA.
1. OnpenennTb Kak AomKHa bbITb NUAMEHEHA HacucTemMa.

2. [lpoBepUTL MOXET N USMEHEHHAs CUCTEMA
(HagcucTtema) NPUMEHATLCA NO HOBOMY.

3. icnonb3oBaTb MNOMy4Y€eHHbIN OTBET MPU PELLEHUN OPYTUX
3ajad.




OcHoBHbIe aTanbl APIN3-85

VIIl YyacTb: NPUMEHEHNE NONYYEHHOro OTBETA.
1. OnpenennTb Kak AomKHa bbITb NUAMEHEHA HacucTemMa.

2. [lpoBepUTL MOXET N USMEHEHHAs CUCTEMA
(HagcucTtema) NPUMEHATLCA NO HOBOMY.

3. icnonb3oBaTb MNOMy4Y€eHHbIN OTBET MPU PELLEHUN OPYTUX
3ajad.




OcHoBHbIe aTanbl APIN3-85

VIIl YyacTb: NPUMEHEHNE NONYYEHHOro OTBETA.
1. OnpenennTb Kak AomKHa bbITb NUAMEHEHA HacucTemMa.

2. [lpoBepUTL MOXET N USMEHEHHAs CUCTEMA
(HagcucTtema) NPUMEHATLCA NO HOBOMY.

3. icnonb3oBaTb MNOMy4Y€eHHbIN OTBET MPU PELLEHUN OPYTUX
3ajad.




OcHoBHbIe aTanbl APIN3-85

VIIl YyacTb: NPUMEHEHNE NONYYEHHOro OTBETA.
1. OnpenennTb Kak AomKHa bbITb NUAMEHEHA HacucTemMa.

2. [lpoBepUTL MOXET N USMEHEHHAs CUCTEMA
(HagcucTtema) NPUMEHATLCA NO HOBOMY.

3. icnonb3oBaTb MNOMy4Y€eHHbIN OTBET MPU PELLEHUN OPYTUX
3ajad.




UHTepecHble haKTbl

«Hecmb  usobpemeHusi  ar1yb60KOBOOHO20  sloma
npuHaonexum [lempy . Pycckulu uapb paspabomari
crieyuasnibHoe ripucriocobrieHue — UurnuHoOpuU4yecKul 30HO,
KomopsblU oryckaemcsi 3a bopm Ha ONTUHHOU 8epeeske U rpu
yoape o OHO omkpbieaemcs U 3abupaem 8 cebsi obpa3subl
gpyHma». 3mo ebloep)XKa U3 KHu2Uu amMepukKaHCcKo20
okeaHozpaga 19 eeka M.Mopu «Du3uvyeckas aeozpapus
MOPSI».

Jlom ObIin rnpumeHeH npu uccriedo8aHuu ¢ JIUYHbIM
yyacmuem [lempa OHa Kacrniutckoao Mops. 3a amy pabomy
uapb bbI1n1 yoocmoeH 38aHus 4rneHa lNapuxxckou Akademuu
HayK.




UHTepecHble haKTbl

AmepukaHey Yaprnb3 ['yObup dornaue 200bI UcKarl
criocob coenamsa Kay4yK HerurnkuMm u HedyecmaeumersibHbIM
K >kape u mopo3y. OH rnpodersiasn mbics4u Orblmos, Ha 4mo
ucmpamui 8cé ceoé cocmosiHue. OOHaXK0bl OH crly4alHo
MOJIOXKUJIT KYCOK KaydyKa ¢ cepoul Ha 20ps4yto raumy.
Kakoeo e bbIrio e2o youerieHue, Koeoda Yepe3 HeEKoOmopoe
8peMsi OH 0bHapyKuJsl Ha nume KyCcoK cyXo20 U yripy2020
geuwecmea. 3mo bbI/10 mo, YmMo Mbl mernepb Ha3bi8aeMm
pe3uHou.




UHTepecHble haKTbl

N306peTeHne B 1717 rony AHApeem KOHCTaHTUHOBUNYEM
HapToBbIM TOKApPHOro CTaHKa C LieMHbIM NPUBOAOM, a 3aTEM U
TOKapHO-BMHTOPE3HOro cTaHka bosriee 4em Ha nornBeka onepeauso
N3roToBIIEHNE aHaSIOrMYHOro cTaHka aHrnm4aHmnHom eHpu Moacnu
(1797r.).

N300peTeHune B 1763 rogy MieaHom iBaHoBMYeM [1oN3yHOBLIM
NapoBOU MaLUMHbI NS OTKaYKky BOAbl U3 LWAXTbl NPOSIOXUIIO NPAMYHO
OOpOory K co3gaHuio aHrmmyaHuHom [xenmcom YaTtTtom B 1774 roay
YHUBEpPCasribHOro NapoBoro AsuraTtens.

B 1779 rogy 3HaMeHUTLIN pycckui ndobpetatens MBaH NeTpoBuy
KynubuH co3gan nepsbIv MPOXEKTOP, CBET OT KOTOPOro Obif1 BUAEH Ha
30 Km.

B 1832 roay lNaeen JibBoBuY LLUnMnnnHr n3obpén
SNIEKTPOMArHUTHbIN Tenerpag 1 NPosioXuns nepByto NOA3EMHYIO
TenerpadgHyto nmuunio B etepbypre.

Bopuc CemeHoBnY Akobu B 1838 rogy mucnbitan nepsoe B Mupe
CYOHO C NEKTPUYECKNM ABUraTenem, KCtaTu, UM XKe N300PETEHHbIM.

N3BecTHbIN pycckun meTtannypr Naesen lNetpoBny AHOCOB cymen B
1841 rogy pacKpbITb CEKPET Mosly4eHns 3HaMeHnTon dynaTHOW ctanu.

B 1864 roay u3 KpoHwtaara B OpaHmeHbaym npoluen ckBosb nen
nepBbIV Ne[10KOI «Munot» («Mannot») kynua bpuTHeBa, NOCTPOEHHbIV

VIM 110 e Oe3BECTHOTO RAllUTdHd, MOJTORVBLIVW HAYaITO
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UHTepecHble haKTbl

Co3paHune «anekTpuyeckoun ceeumn» [Nasnom Hukonaesmnvyem ABGNOYKOBbLIM
B 1875 rogy v namnbl HakanueaHna AnekcaHgpom Hukonaesu4vem JlogbirMHbIM
B 1873 rogy gano Ton4ok paspaboTkam BblAatoLLEroCcst aMepuKaHCKoro
n3obpetarensa Tomaca OQMCOHa B 3TOM HarnpaBfieHUN.

B 1880 rogy ®€nop AbpamoBuy bnnHoB co3gan nepBblil N'YCEHUYHbIN
TPaKTop, NOSIOXKNB HA4Yario HOBOMY HarnpasneHUIo B pa3BUTUN HA3EMHOIO
TpaHcnopTa.

B 1881 rogy npuroBopeHHbIN K cMepTn Hapoaosoney, Hukonan iBaHoBWY
Knbaneuny coctaBumsn onmcaHne n3obpeTeEHHOro M peakTUBHOIO fIETaTeNbHOro
annapara, yCoBepLUEHCTBOBAHHOIO NoTomM KoHCTaHTMHOM OayapaoBuyem
Linonkosckum.

B 1882 roagy pycckuin nHxeHep Hukonam Hukonaesny beHapaoc,
NCMNOSIb30BaB SIBIieHNe 3f1IeKTpMYecKon ayry, oTkpbiToe Bacunmuem
Bnagumuposundem lNeTpoBbiM, N306pEN CNOCO6 SNEKTPUYECKON CBAPKK
METasoB C NOMOLLbIO YrOfnbHOro a5iekTpoaa. AToT crnocob B 1887 roay 6bin
ycoBepLleHcTBoBaH Hukonaem aspunosmyem CnaBsaHOBbIM, 3aMEHVBLUMM
YrofbHbIN 3NeKTpog METANNMNYECKMM — TaK poAunach 31eKTpOCBapKa, Camblii
pacnpoCcTpaHEHHbIN HbIHE CNOCOH HEPA3bLEMHOIO COEANHEHNSI METAaII0B.

B 1888 rogy Muxaun Ocunosu4 [Jonneo-[Jo0poBofbCKUM N300PEN
NOCTPOWUN NepPBbIN TPEXMPA3HbIN reHepPaTop N aCUHXPOHHbLIN ANIEKTpoABUraTerb
TpexdpasHoro Toka, No3gHee He pa3 UM Xe YCOBEepPLLUEHCTBOBaHHbIE.




UHTepecHble haKTbl

B 1893 rogy Muxaunn ®dunmnnosuy dpengeHbepr cosgan nepsyto B
MMpe aBTOMAaTUYECKYI0 TenedoHHY cTtaHumo — ATC.

B 1895 rogy AnekcaHgp CtenaHosud [lonoB n3obpén paano —
OQHO N3 Hanboriee BblAaLWNXCA OOCTMKEHUN TEXHNYECKON MbICSIN,
NONoXmBLLEe Ha4vasrio HOBOMY BMAY CBSA3M.

A B 1907 roagy pycckum nHxeHep bopuc J1ieBoBnd Po3uHr cosgaet
9JTIEKTPOHHOMNYYEBYIO TPYOKY, NO3BOMMUBLLYIO EMY OCYLLECTBUTL B 1911
roay nepByo B MUpe TENEBU3UOHHYIO nepenadyy.

Bnagumup Npuropbesund LLlyxos B 1890 roay, a 3atem Hukonam
OMutpresnd 3enNMHCKUN NPeanoXnIim HoBbIM cnocob nepepaboTku
Hed TN, YTO NO3BOSIUIO B YEThIPE pa3sa yBENNYUTL BbIXOd OEH3MHA K
NOBbLICUTb €r0 Ka4eCTBO.

Ceprein Bacunbesud Jlebenes B 1908 rogy BriepBble MOMy4ns
CUHTETUYECKNI Kay4yK.

B 1911 roay [meb EBreHbeBn4Y KoTenbHUKOB pa3paboTtarn
paHLUeBbIM cnacaTesibHbIN NapaLutoT.

B 1921 roay Akos MogecTtoBud ['akkenb cnpoekTupoBarsn oauH 13
nepBbIX TEMNSIOBO30B, KOTOPLIN BbIN NOCTPOEH B 1924 roay.




UHTepecHble haKTbl

B 1939 roay aBmakoHcTpykTop Ceprevi Bnagumuposud VinbioLwmvH
co3gan 6poHNPOBaHHbIN CaMOET — LWTYPMOBUK UJ1-2, nonoxmeLimn
Ha4Yano HOBOMY Kriaccy 60eBou aBnalum.

B 1943 roay bopunc PomaHosun4d n HuHa MocudposHa J1azapeHko
n3obpenu NpuUHUUNuanbHO HOBbIW Crocob obpaboTkn maTepmanos —
9IIEKTPOUCKPOBYHO 0OpaboTKy.

B 1947 rooy Muxaunn Tumodpeesmnd KanawHnkoB co3garn
3HamMeHunTbIn aBToMat AK, KOTOPbIW U CEroaHA ABNAETCS Nyyllen
6a3oBOM MOAESbIO CTPENKOBOIO OPYXUSI.

B 1950 roay AHapen Omutpuesuy Caxapos 1 Uropb EBreHbeBuY
Tamm paspaboTtanu ynpaBnsieMbin TEPMOSIAEPHbLIN PpeakTop.

B 1954 roagy B CoBeTckom Coto3e bbina nyleHa nepsagd B Mmpe
aTOMHas 3neKTpocTaHLuS.

B 1959 roay cnyLlieH Ha Bo4y NepBbivi B MUpe aTOMHbIW J1e40KOfN
«J1eHUH».

B 1960 rogy Hukonau 'eHHaguesny bacos 1 AnekcaHgp
Munxannosud [lpoxopoB co3ganu NepBLIN ONTUYECKNN KBAHTOBLIN
reHepartop (nasep).




3agauu

Bknagbiliy NOALUMMHUKOB CKOMbXEHUA MNPOKaTHbIX
CTaHOB rnpu paboTte mnaHawmsaroTcs. I3HOC KOHTpONMpYyLoT
3aMepoM 3a3opa Mexay Leukou Bana v Bknagbiwem. Ina
Takoro ocmoTpa Tpebyercs OCTaHOBUTb CTaH U
OEMOHTMpOBATb NOALUMNHUKOBbLIE VY3Mnbl, YTO BedeT K
OCTaHOBKe BCeW INUHMU. Ecnnv Mbl NPOCMOTPUM MOMEHT,
KOrga M3HOC BKNagbllwa AOCTUr OOMYCTUMOW BENUYUHGI,
MOXET NPON30ONTN aBapuS.




3agauu

B aBTOMaTn4yeckoun nMMHUM ANng LWwTamMnoBKU OeTanen n3
JIMCTOBLIX CTalibHbIX 3aroTOBOK paboTaeTr MarasuH,
HakannuMeBalLLMXA 3aroTOBKM M MOLUTYYHO WX BblgatoLunn,
MarasunH npeacraBnsieT cobon KOpoOKY, B KOTOPYIO CBEPXY
NOCTyrnawT 3aroTOBKM — TMNIOCKME CcTallbHble JINCTbI
TonwuHon 0,5-1,0 MM. BHM3Yy KOpoOKa wuMeeT LWernb,
OOCTaTO4YHYH, 4YTOObI NPOMYCTUTb HWXKHIOKD 3aroTOBKY,
BblTallkuBaeT 9Ty  3arotoBKy LWWnbep  (TonkaTensb).
HepoctaTok yCTpoWCTBaA: 3aroTOBKUM CRMMAKTCA Opyr C
OpYrom, yCTPOMUCTBO 3aKNUHMBAETCSH, BbIXOOAUT U3 CTPOS.




3agauu

[lpn npokaTtke nermnpoBaHHOW CTanu BO3HUKAaET
HENPUATHOE 4dBNEHWE — MeNnKnue YacTtuubl MeTanna
NPUNMNAoT K NPOKaTHbIM Bankam 1 nopTAaT UX NOBEPXHOCTL.
[Tpn npokaTke 0ObIYHbLIX CTanewn 3aToro He bbiBaeT.

Kak ycTpaHuTb pedoekTbl npu rpokaTtke JiermpoBaHHOU
cTtanu?




