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B ydebGHO-MeTOAMUECKOM IMOCOOMH PAacCMAaTPUBAIOTCS OCHOBBI TEXHOJIOTHU
IIPOEKTUPOBAHUS YCTOMUYMBOIO pa3BUTHS COLUAIBHO-DKOHOMHYECKUX CHUCTEM B
CYIIEpPCUCTEME MPHPOJIa — OOIIECTBO — YEIOBEK, OMMCAHBl TEXHOJIOTHH 0OOCHOBaHUS,
pa3paboOTKW M peaju3aluy IPOEKTOB YCTOWYMBOIO WHHOBALMOHHOIO Ppa3BUTHS;
METOIMYECKUE YKA3aHUSI 10 CAMOCTOSTEIbHON paboTe CTYIEHTOB.

[IpenHa3HaueHo ISl CTYJIEHTOB BBICHIMX YUYEOHBIX 3aBEACHMM, 0Oydaromumxcs
[0 MarucTepcKoil mporpamme «YmpapiieHHE Oe30IacHbIM Pa3BUTHEM TEXHOC(HEPHD»
no HanpasieHuto «TexHocepnas O6e30macHOCTH». MOXKeT ObITh HCIIONIB30BAHO TPH
oOydyeHMM B  CHCTEMax  T[OBBIIICHUS  KBAIM(UKALWK, B  YUIPSKICHHUAX
JOMOIHUTENHFHOTO MPO(HECCHOHATBHOTO 00Pa30BaHusI.
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1. BBenenue

AKTYyaJIbHOCTH

Ha mupoBbix cammuTax — PHUO-92 u Hoxanmmec6ypr—2002 — IIpaBuTenncTBa
MPAaKTUYECKU BCEX TOCYAapCTB MHpa MOJiepKajid 0a30BbIi MPUHIUI YCTONUYNBOTO Pa3BUTHSL.
K nacrosmemy Bpemenu B 90 I'ocymapctBax Mmupa cosznanel HanmonanbHble KomuTETBHI
FOHEII no peanuzanuu nporpammubix 3agad OOH B o6nactu ycroiunBoro passutus. Ha ux
6aze oOpaszoBanbl yueOHble LlenTphl B BenukoOpuranuu, ['epmanuun, @pannun, Hopseruw,
Hanuu, Kazaxcrane, Ykpaune, bemopyccum u Opyrux cTpaHax JajdbHEro M OJMXKHETO
3apyoexnsi. B Poccun Takue LlenTpsl co3nansl B Mockse u HoBocubupcke. PykoBoacTBysch
nporpammubiMu JokymeHTamu OOH, Ilpesunentom P® 6601 mpunsat Yka3 Nel110 ot 01.04.96
«O xoHuenuuu nepexona Poccuiickoit denepanuu K yCTOMUNBOMY Pa3BUTHION.

[Tepexon K ycTOMYMBOMY DPa3BUTHIO HEBO3MOXEH O€3 OTBETa Ha BOIPOC KaK 3TO
caenarb? Kak oOecneuntsh 3TOT mepexoa? TeXHOIOrMu M ecTh TO, YTO OTBEYAECT HA ITOT
BOIIPOC.

Kak 3amerun P.baprunn «4YtoObl 0oTBeTUTH Ha Bompoc: Kak 3To cnemats — HyXHa
TexHoJorus». llepexox K yCTOMYMBOMY pa3sBUTHIO — 3TO LEJICHANPABICHHBIM IPOLIECC
MOBBIILIEHUS 3G PEeKTUBHOCTH MCIIOJIb30BaHUs MOIIIHOCTH, COXPaHSOLUI
cOaaHCUPOBAHHOCTH B CUCTEME IIPUPOAA-00IIeCTBO-YETIOBEK.

Onnako, BOMpOC O TOM, KakK 3TO cenaTb, TO €CThb KaK OO0ECHEeYUuTh IMepexo] K
YCTOWYMBOMY  pa3BUTHIO, SIBJISIETCA HE TOJNBKO  aKTyaJlbHbIM, HO IPAaKTUYECKU
BOCTpeOOBaHHBIM BCEMU CTPaHAMHU MHpA.

AKTYyaJbHOCTh B TEXHOJIOTUM 0COOECHHO OUYEBHIHA B YCIOBHSIX MHUPOBOTO CUCTEMHOTO
KpHU3HCa.

Ieas 1 3apaun

I_ICJ'IB IIoAroToBKa CTyACHTA K pCHIICHUIO CICAYIOMUX CIICIHUAJIbHBIX
npodeccuoHAbHBIX 3aa4:
Hayuno-uccrneoosamenvcrasi:
® 00OCHOBaHME CHUCTEMBl YCTOWYHMBBIX M3MEpUTENCH TUHAMHUKH PAa3BUTHUS COIUAIIBHO-

O9KOHOMHYCCKUX CUCTEM,

®  QHAIN3 U CHHTE3 KPUTEPUEB YIIPABIICHUS YCTOWYMBBIM PA3BUTHEM CHUCTEM DPA3IMYHOIO
YPOBHS HEPAPXUU: TIT00ATBHBIX, PETHOHAIBHBIX, JTOKATbHBIX;

® oOocHOBaHHMEe W pa3zpaboTKa Mojened I NMPOEKTUPOBAHUS YCTOWYHMBOIO PA3BUTHUSA
COLIMATIBHO-9)KOHOMHUYECKUX CUCTEM;

® [POrHO3 ¥ OIEHKA ONMKAaWMKMX W OTJAICHHBIX COIMAILHO-DKOHOMHYECKHUX,

HaYYHO-TCXHUYCCKUX U SKOJIOTHYCCKUX HOCHGIICTBI/II\/JI IMPOCKTHLBIX peH_ICHI/Iﬁ U nporpamm.



IIpoexmnas dessmenbHOCMb:
® OmpelercHUE LelNed M 3aJad IPOCKTUPOBAHUS Pa3BUTUSA COLUAIBHO-DKOHOMHYECKHUX
CHCTEM, KpUTEPUEB MPUHATHS perieHnid U 3(p(HEeKTUBHOCTH UX pealu3aluu, pecypcoB U

OTpaHUYCHUN;
®  CHCTEMHBIH aHAJHM3 U CUHTE3 0OBEKTOB U MPOOIEMHBIX MMOJIeH TPOSKTUPOBAHUS;
®  MOJENMPOBaHUE OOBEKTA MPOESKTUPOBAHUS U IUHAMHUKH €TO PA3BUTHUS;

® pa3paboTKa M  pacyeT  BapUAaHTOB  pELICHUS  OPOOJEMBI,  aHAIMW3  ITHX

BapHaHTOB,
®  [IPOrHO3UpPOBAHHE MOCIEICTBHIA;
®  [IPOEKTUPOBAHME BHICOKOI((EKTUBHBIX TEXHOJIOTUH KU3HEOOECTICUCHNUS;

® pa3paboTKa IJIaHa peaau3aly IpoeKTa U ero 3(p(HEeKTUBHOCTH.
Op2anu3ayuoHHO-ynpasieHyeckas 0esmenbHOCHb.
® OpraHu3anus B3aUMOJICWCTBUS  KOJUIGKTUBOB  pa3paloTyMKa W 3aKa3yuka, a
TaKkKe pa3pabOTUYMKOB PpaA3IMYHBIX CIEHUAIBHOCTEH, TPHHATHE YIPABJICHYECKUX

PELICHHUH B YCIOBUAX PA3JIMYHbIX MHEHU;

®  HaxOXICHHE KOMIIPOMHUCCA MEXKAY  PazIUuHBIMH TpPeOOBaHUSAMHU (croumocTy,
KadyecTBa, d(PPEKTUBHOCTH, CPOKOB HCIOJHEHHUsS) KaK MPH JOJTOCPOYHOM, TaK U TPHU

KpaTKOCPOYHOM HNPOCKTUPOBAHUHN U HAXOXKICHUC ONITUMAJIbHBIX pemeHHﬁ;

° OIICHKa IPOU3BOACTBCHHBIX W  HCINPOU3BOACTBCHHBIX 3aTpaT Ha obOecrieueHue

YCTOMYMBOCTH Pa3BUTHs 00BEKTa MPOESKTUPOBAHMS;

° COIIPOBOKACHUC U KOHTPOJIb X04a BBIITOJIHCHUA IIPOCKTA.

IIpeamer u meTox

[IpenmeroM Kypca SBISIOTCA OOLIME MNPUHLUMOBL W TOHATHA TEXHOJOTHH
MPOEKTUPOBAHUS CUCTEM >KU3HEOOECTIEUEHHsI, JIOTUKA IMPOSKTUPOBAHMA W WHBAapUAHTHI B
TEXHUYECKUX CUCTEMAX, o0ecreynBaromux YCTOHYUBOCTD TEXHOJIOIMYECKUX
npeodpa3oBaHuil, HEOOXOAUMBIX JUIS peaTU3aIiH IPOEKTOB YCTOWYMBOTO PA3BUTHUS.

OOyueHnne o Kypcy HOCTPOEHO Ha OCHOBE METOJOJIOTMU MPOEKTUPOBAHUS CIIOKHBIX
CUCTEM C UCIIOJIB30BAHUEM IIPUHLIMIIOB CHUCTEMHOIO M TEH30PHOIO aHAIu3a, TEXHOJIOTUH
0e3/1e(eKTHOrO YNpaBIeHHUs U OPraHU3aIllMOHHBIX MEXaHW3MOB KOHTPOJS U IUIAHUPOBAHUS

Ha 1ncib.



2. TexHosioruu 000CHOBaHMS NIPOEKTOB
YCTOHYMBOT0 HHHOBALIMOHHOTO PA3BUTHUS

2.1. O0mue NPUHIUNBI M TOHATHS TEXHOJIOTHH POCKTHPOBAHUS
CHCTEM KU3Heo0ecnedeHns
Obwue npuHyunsl MexHoN02UU HCU3Heobecneyenus

Brienstiorest ABa 00IIUX TEXHOJIOTHYECKUX MPUHITUIIA:

1. coxpaneHue cOalaHCUPOBAHHOCTH;

2. noBsieHue 3pPeKTUBHOCTH.

PaccMOTpUM 3TH IPUHIIMIIB.

OTkpeITBIE HayKod o0OIIMe 3aKOHBl NPUPOABI, a TaKXKe HENOCPEICTBEHHbIE
CIIYTHUKOBBIE HAONIOJCHHUS Jal0T MpPaBO TOBOPHUTb, YTO 3eMJsl SBISCTCS «HICaTbHOU
MAIIMHON», CBA3aHHOW B €IMHOE 1IEJI0€ C KOCMUYECKOW CPEHOM.

«Kuznp, B ob6meMm, OnaxkenHna B KocMoce, TOIbKO MBI 00 3TOM HE 3HAaeM M HeE
JIOBEpsieM U HE JoraJbIBaeMcs. 3HAET JIM YepBSAK MPO roiaydoe HeOO cO CBETJIBIMU 3BE3AMH,
Ipo SIPKOE COJIHIE, PO KPacoTy HPUPOJBI, KMU3Hb M 3amax IBeToB! J[OCTymHBI U eMy
yYMCTBEHHbIE MHTepechl? BOT Takue U Mbl OJJOOHBI UM, UM, HE MMOCTUTAIOLINM BEIUYANUIIYIO
6marocts nepBonpuuHbD. (K. L[noaKoBCKHil.)

Kocmuueckuii kopabns «3emnsy

Bremrane JaHHBbIC: IIO (bopMe OYCHb HAIIOMHUHACT OJJIJIMIICOM C ILIOIAaAbIO

8 21
MMOBEPXHOCTHU 51-10 KB. KM U 00bEMOM 1,08-10 xy6. v.- KOpaOIb MUUTCS B KOCMUYECKOM

5
7,29-10° .

IIPOCTPAHCTBE C OIPOMHOM YIJIOBOM CKOPOCTBIO pPaBHOU Kk~ OH oueHb

22
IJIaCTHYCH U BEACT ce0s Kak KHUAKOEC TCJIO C BA3KOCTHIO BEIICCTBA paBHOI>'I 10 mac.

Msbl Bce sBJIsIeMCS WICHaMU ATOTO Kopabias M IMO3TOMY XOTeldu Obl 3HATh €ro
MO3BbIBHBIE, XOTeNW Obl TOHATh, Kak OH pabortaer. Kocmuueckuit kopalmb «3eMisi»
notpedisier, npeodpazyeT U BBIBOJUT B OKOJO3EMHOE MPOCTPAHCTBO MOTOKH SHEPIUU TaK,
YTO CyMMapHbI BXOJIHOM MOTOK paBEH CyMMapHOMY BBIXOJIHOMY IIOTOKY 3HEPTHUH.

Hwmeer MecTo cOalaHCUPOBAHHOCTH BXOJSALIMX M BBIXOJSIIMX MMOTOKOB SHEPrHU. DTa
cOaaHCUPOBAaHHOCTH COXPAHSETCS, €CIIM COXPAHAETCs MPOIYCKHAs CIOCOOHOCTh «KaHAJIOBY,
110 KOTOPBIM TepeiaeTcs CBOOOHAsI SHEPT U OT UCTOYHHMKA MOIIHOCTH (U1 HAIIero Kopaouis
TakuM HcTOYyHHKOM sBisgercst ConHie) Kk e€ morpedurento (Ha HameM Kopalie TakuMm
notpeOuTenemM sBiseTcs Bce >KuBoe). Ham kopabiab MMeeT CBOW KOCMHMYECKHH KOJ,

OHpeHGHHeMLII\/JI AWamna3oHoM JJIMH W YaCTOT JJICKTPOMArHUTHBIX BOJIH. Bce MMPpONUECCChI,

6



IIpOTEKAaloIIKe Ha 3eMJIe U B €€ HeZlpaX, Paclio3Hal0TCs 110 PE30HAHCHOMY B3aUMO/IEHCTBUIO C
KOCMHUYECKMMHU BOJHOBBIMU IIOTOKAMHU JHEPIUU. OJTO PE30HAHCHOE B3aUMOJEHCTBUE U
OIpeeNsAeTcsl JJIMH-YaCTOTHBIM J1Malla30HOM BOJIH. B 3aBHCHMOCTH OT aMIUIMTY/bl SHEPTUU
u e€ YacToTbl, TO €CTh OT BEJIMYMHBI MOIIHOCTH, BBIJICNIAIOTCS T€ WIM HHbIE (DU3UKO-

Ouosnorudeckue mpoueccs (Tabdmn.l.).



ﬂpe@H}Zﬂ HayKka ()OZClabl(%UZCZCb, a HbIHEULHAA
001('61319166187}’1, unmo opeaHuvecKasl HCu3Hb ecmbv
npespauwierue ceema

B. ComnoBreB

«’KuBas 3emias»
LT- xox 6uocepsnl

Tab6un.1.
Yacrora [L'T"] [3-107 3.10° 3.10°  3.10’ 310" 3.10"  3.10" 310" 3-10" 3.10%
ﬂ““;’;‘l;‘o’]““” 1-10° m 1-10% M 1110° m 1-10° m 1110° m 1-10° m 1107 m 1102w 110 m
Tun Bo1HOBOTO Mugpa- u [IpombliiieHHbIE E pAO Poron
HH3KHE Pagnosonnsl HNK-u3nyuenne m R— n y-u3nyuenne | B cBOOOJHOM
nmpounecca HaCTOThI O H3JIyYCHUC
qacCTOThI MMPOCTPAHCTBE
SHEPITETUYECKHWE JUAITA30HBI OGPA3OBAHU S CBS3EM B MAKPOMOJIEKYJISIPHBIX BUOJIOTMYECKHUX CTPYKTYPAX:
—  TUIPODOBHBIE CBS3U N
~  BOJIOPOJIHBIE CBSI3U N
—  TUJPOJIU3 AT® (MAKPOSHEPTETUUYECKUE CBSI31) L]
—  CBJI31 B MOJIEKYJIAX ITEPBUYHBIX CTPYKTYP MAKPOMOJIEK VI
Ilepex
Koneoanus, OJIbI Pacnan
[Tepexonpl
BbBI3BaAHHBIC TennoBeie KOJ‘Ie6aHI/I$I Hapyx 3JICMCHTapH Pacna,u
Wudpassyk 3ByK VYneTpazByk I'nnepsByk BHYTPEHHUX
MEXaHUYECCKUM aTOMOB HBIX BbIX YaCTHIJ q)OTOHOB
JJIEKTPOHOB
nepemMenicHueM QJICKTP Ha (1)OTOHI)I
OHOB




Ha tabnuie BUIHBI Kak Uana3oHbl OCHOBHBIX (PM3UKO-XMMHYECKHX MPOIIECCOB, TaK U
JMana3oHbl 00pa30BaHMs CBA3EH B )KHUBBIX CHCTEMaXx.
BuaHo, 4To BCce Makpo M MHMKpPOIHEPreTHUYECKHE CBS3HM, BKIIOYas Tuiapo¢oOHbIE,

BOOOPOAHBIC, TUAPOJIN3, CBA3M B MOJICKYJIAX W aTOMaX MNCPBUYHBIX CTPYKTYpP, HAXOLATCA B

kJ[x kJ[x

nuanasoHe Mexnay Huszko (~20———) wu BbeICOKO (~500————) »BHepreTH4ecKuMu
MOJIb MOJIb

IPaHUIIAMH TIOJIOCHI «IIPO3PAUYHOCTH» aTMOC(HEPbI 3eMITH.

Ora mojoca «IIpO3pavyHOCTW»  SBISAETCS KAHAJIOM, CBS3YIOIUIMM 3€MHBIE W
KOCMHMYECKHE ITOTOKU CBOOOHOI sHepruu, odecrneunBaromue JK13Hp Ha HalleM Kopaoie.

«IIpo3payHoCTh» KaHajga HEBUAMMA HEBOOPYKEHHBIM B3rIsAAoM. OJHAKO, €€ MOXHO
OUYCHb JIETKO OOHAPYKUTh, U3MEPAS TOK U HANpPSHKCHHE B JIIOOOW 3JEKTPHUUECKON CeTH U
0COOEHHO B TeJe-palioCeTH, KOTr/1a HaCTPauBasCh Ha Ty WM WHYIO YAaCTOTY U JUIMHY BOJIHBI,
MBI MOKEM CJIBIIIATh U BUJETh MHTEPECYIOIIYIO Hac nepenady. Kak u3BecTHO mpousBeneHue
TOKa 1 Ha HaNpPsDKEHHE € €CTh MOITHOCTh N — BEJIMYMHA, UMEIOIAsi pa3MEPHOCTh JUIMHBI U
YacTOTbl B IISITOW CTENEHU [LSTS]. E€ e MOXHO ompeaenuTs W Kak IPOU3BEICHUE
aAMILIUTY/bl SHEPTUU [’ T4] Ha 4acToTy [L° Tl].

MoXHO omIpenenars o APyroMy, HO BCE 3TO pa3Hble NPOEKLIHMHU OJHOM U TOM *kKe
BEJIMYMHBI, Pa3MEPHOCTb KOTOPOMl COXpaHSETCs, TO €CTh SBISAETCA HE3aBUCHMOM WIn
MHBapUAHTHOM OT BEIOPAHHOM YaCTHOM CUCTEMBI KOOpAWHAT. IMEHHO 1M03TOMY B TEH30PHOM
ananu3e [.KpoHa MOIIHOCTH SBIsS€TCS MHBAPHAHTOM NPU Pa3IUYHBIX MPeoOpa3oBaHHIX
pPa3sHOOOpa3HBIX U B TOM YHUCIIE SJCKTPUUECKUX CETEH.

3nech oOpaTMM BHHUMAaHHE, YTO KPUTEPUIl COXpaHEHUS NPOIYCKHON CHOCOOHOCTH
KaHaJja sIBJISIETCS HHBAPUAHTOM MOIIHOCTH.

EctecTBEeHHO, UTO B 3eMHBIX YCIOBHSIX KaHAJl UMEET CBOM BUIUMBIE ()OPMBI, KOTOPHIE
MBI Ha0JII01aeM B TOBCEAHEBHOM )KM3HH HEBOOPYKEHHBIM B3IJIAIOM.

Yro ke sBIAETCS BUAMMBIMH (popMamMu 3TOro KOCMOIUIaHETapHOro kanana? Mmu
SBJISIIOTCSL BCE €CTECTBEHHBIE CUCTEMBI M IIPEKJE BCErO0 BOJA, BO3AYX, Io4Ba. Bece oHU ecTh
€CTECTBCHHBIE JJIEMEHTBl KOCMHUYECKOro KOpabms «3emis», 0e3 KOTOPBIX HE MOXKET
CYIIECTBOBATh (OKUMAXK» U «HACCAKHUPBD KOpabnsi. Bce OHM — OTKpBITHIE HPOTOYHBIE
CHCTEMBI, OO0JajgaroIue CIOCOOHOCThIO MPOU3BOAMTH BHEIIHIO padoTy MO TEPEeHoCy
MaTepHaIbHO-Y)HEPTETUUECKUX OTOKOB OT UCTOYHMKA MOIIHOCTU K €€ morpedurento. M sra
pabota BeInonHsAeTcs Bo Bpemenu u [Ipoctpanctse, obecneunBasi NpOMYCKHYIO CIOCOOHOCTD

KaHaioB. B X0J4€ OTOro ABMOXKCHHA 4YaCThb IIOTOKa CBOGOHHOﬁ OHCPrun TCpACTCA U TOJIBKO



OCTaBIIASACA 4YacTh JOCTUTAaeT KOHeuyHoro mnotpedurens. OgHako cOalaHCHPOBAHHOCTD
BXOJAIIMX U UCXOASIIMX MIOTOKOB 3HEPIUM B KaHAJIE COXpaHsAETCA. B 3TOM cMbICiIe KaKIbli
KaHaJl SIBJIICTCSI €CTECTBEHHBIM MEXAaHM3MOM, IBI)KEHHE KOTOPOTO COIJIacyeTcs ¢ OOIIUM
JBIDKEHUEM KOCMHUYECKOTO KOPaoiist «3eMIisi».

ITponyckHasi ciocoOHOCTh KaHaa OMpeAessieTCs KOJIMYeCTBOM CBOOOIHOM »HEPruw,
JIOXOAsIIEH N0 moTpeduTens, 3a eAuHUIly BpemeHu. CleoBaTeNbHO, MEPOH MPOIMYCKHON
CIOCOOHOCTH JIF0OOTO €CTECTBEHHOTO KaHala SBJSETCS MOJe3Hast MOIMHOCTh. E€ u3meHenue
B0 Bpemenu u IlpocTpancTBe XapakTepusyeT JUHAMUKY MPOITYCKHON CIIOCOOHOCTH KaHaa.

Poct mone3HOil MOIIHOCTH O3HAYaeT yBEIMYEHHE IPOIYCKHOW CIIOCOOHOCTH, a
YMEHBIICHUE O3HAYaeT, YTO €CTECTBEHHBIE CHUCTEMBI BOJA, BO3IYyX, IOYBA CTalM 00IagaTh
MeHbIIEel paboTOCIOCOOHOCTHIO.

B 1eHCTBUTENBHOCTH MBI HMMEEM J€J0 HE € OJHMM KaHaIOM, a C CETbI0
B3aMMOCBSI3aHHBIX W B3aMMOJICHCTBYIOIIMX KaHanmoB. Kaxaplii u3 HHX oOnagaer cBoei
MIPOMYCKHOW CHOCOOHOCTBIO, SIBIISISICH OHOBPEMEHHO M MCTOYHMKOM M CTOKOM CBOOOJHOMN
SHEPTUH, YTO OYEHb XOPOIIO MOXKHO HabironaTh mo TomorpaduyeckuM kapram. CIOXKHYIO
CETEBYIO CTPYKTYPY UMEIOT BCE €CTECTBECHHBIE CUCTEMBI.

Bonee toro, kaHan sBIsE€TCA HE MPOCTO CETHIO, a OKHUBOM» CEThIO. DTO CBONCTBO
«OKHBOT'O» O0YCJIOBJICHO TE€M, YTO B CETH IMPOTEKAIOT TOKU U HAIPSDKEHUS C ONpeAeIEHHBIMU
JUIMH-YaCTOTHBIMH  XapakTepucTukamu. Jliobast «kKuBasg» ceTb — 3TO BO30YXIEHHAs
AIIEKTpUYECKas CeThb, oOJajgaromas aHTUAMCCUIATUBHBIMU CBOWCTBamMH. Ecnu B cetw Her
TOKOB M HAaNpsDKeHUsT — OHa «wMepTBas». Tak monuman cetu I'.Kpon mpu pazpabotke
TEH30PHOI'0 aHAJIM3a Ha [IPUMEPE DIEKTPUYECKUX CETEH.

JIro60i1 >xuBOW OpraHu3M, JII0OOH YEIOBEK MOTPYXKEH B 3JEKTPOMArHUTHOE TOJE U
BCEILICJIO 3aBUCUT OT €T0 CBOMCTB M 3aKOHOB. B cuily 3TOro co3zgaHue HOBBIX TEXHOJOTMM U
IPOEKTUPOBAHUE PA3TUYHBIX CUCTEM C €CTECTBEHHOH HEOOXOIUMOCTBIO JIOJDKHO YUYHUTHIBATH
3aKOHBI JKUBBIX CETEH.

[TpuHIMNHATEHOW OCOOEHHOCTHIO JKMBBIX CETEH SBISETCS TO, YTO OHHU BCErIa
ABJISIIOTCA IBOMCTBEHHBIMHU: CE€TH TOKOB COOTBETCTBYET CETh HampspbkeHud. Ho atu ceru
HaxomATcs B OPTOIOHAIBHBIX  OTHOLICHMAX,  MOAJEPKUBAEMBIX  MOCTOSIHCTBOM
(VHBapMAaHTHOCTHIO) BEJIMYUHBI MOLIHOCTU. VI3MEHEHHs B CETH TOKOB BBI3BIBAECT OTKJIMK B
CeTH HANpsHKEHUH W, HA00OPOT, MEHSS <«UIMH-YAaCTOTHBIC» XapAaKTEPUCTHUKU HANPSKCHHH

HMECM ONPCACIICHHBIC OTKIIMKU B CCTHU TOKOB. OI[HaKO O9THU BOS,Z[GfICTBPISI 1 UX IOCICACTBUA-
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OTKJIMKU HaXOAATCA MO/ )KECTKUM KOHTPOJIEM 3aKOHA COXPAHEHUSI MOIIIHOCTH JBOWCTBEHHON
KUBOU CETH.

N3 LT-cucremsl baptuHu Mbl 3HaeM, 4TO TOK UMEET pa3MEPHOCTH [L’ T3] — 3apsana
[L’ Tl], JIBHKYIIEroCs C YroBbIM yckoperuem [L Tz]. Hanpsokenue nmeer pasmepHocTts [L
Tz]. [IpousBeneHre HaANPSKEHUSI U TOKA UMEET Pa3MEPHOCTh MOIIHOCTH: L’ TS] =L’ T ] x
[L>T2.

B nro00¥t KMBO# ceTH TOKM M HANPSHKEHUS UMEIOT ONPEACNICHHYIO CBSI3b, KOTOPYIO

MOXXHO 3aIIMcaTh TakK, KaK 9TO ACJ1all erOH

i=Y-eunwme=z-I, (1)
rie e — HaIpspKEHUE,
1 - TOK,
z — HMIEIaHC,
Y - aJMUTTAHC.

B naHHBIX ypaBHEHMSIX CBSI3b MEKIY TOKOM U HANPSKEHUEM OIPEAEISAETCS TOHATUEM
aIMUTTaHC M 0003HayaeTcsi Y, a CBA3b MEXKIYy HANpsHKEHHMEM M TOKOM Z — TIOHSTHEM
uMIenaHc, oOpaTHOW BEJIMYMHOM CKOPOCTH, 0003HAYaeMON z. DTH MOHATHSA KPACHOW HHUTBHIO
IIPOXOJAT uepe3 Bech TeH30pHbIN aHanu3 [.KpoHa u MbI ynenum um crennaibHOE BHUMAHHE
B rmaBe 22. OmHAKoO 37eCh MBI XOTeMH Obl OOpaTUTh BHUMAHHUE, YTO AJMUTTAHC HMEET
Pa3MEPHOCTb CKOPOCTH:

(LT = Y [L' T x e[L>T?] 2)

A uMIeaHc — pa3MEepHOCTb, OOpPaTHYIO BEIMYMHE CKOPOCTH. VIMEHHO CKOpOCTh U
ABJIAETCS BEIMUMHOM, CBSA3BIBAIOLEH OT/IEIbHBIE AIEMEHTHI B LIEJIOCTHYIO «OKMBYIO» ceTb. Ho
32 KaXJI0H CKOPOCTBIO CTOST «IJIHHBD» U «YaCTOTBD» OMPEICNCHHBIX (DPU3NKO-XUMHUECKUX
HJIEMEHTOB, a 32 HUMH CTOST aTOMbl M 3JIEMEHTApHBbIC 4acTULBl ((POTOHBI, SJIEKTPOHBI,
MPOTOHBI) KXK/Jasi U3 KOTOPBIX TAaKXKE UMEET CBOIO JUTMHY U 4acTOTy. DTU AJIUHBI U YACTOTHI U
ONpEACIAIOT CKOPOCTHBIE CBOMCTBA CBA3EH B XUBOW ceTu. OHM ONpEAEIAIOT IPOIYCKHYIO
CIOCOOHOCTh KaHajla MEePeHOCUTh TOK W HANpsHKEHHE C OMPEICICHHBIM CIIEKTPOM («JUTHH-
Y4acTOT» OT UCTOYHHKA MOIIIHOCTH K €€ OTPEeOHUTEINIO.

OTOT «AIMH-YaCTOTHBIM» CIHEKTp KaHaja MpeJCTaBiseT co00il OpraHu3OBaHHbIC
MHO’K€ECTBA, Ha3bIBAEMbIE B TEH30PHOM aHAJIM3€ N-MaTPULIAMH, BJIOKEHHBIMU JIPYT B pyra u
00pa3yIoUIMMH KOPITyC HAIIEro KOCMHYECKOro KopoOis. OHU UME0T (opMy MOTHIPATbHBIX

ceTell — MHOTOMEPHBIX I'€OMETPUUYECKUX 0OBEKTOB.
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Kanan — 310 *uBasi monau3apanbHas CETh, IJI€ BCE AIEMEHTHI CBS3aHBI MEXKIY COOOM
CKOPOCTSIMU TEpEHOCA MOTOKOB CBOOOHOM IHEPTHH.

B ecTecTBEHHBIX YCIOBHSAX 3TH CKOPOCTH COTJIACOBAHBI MEXIY COOOM TaK, YTO MOKHO
HAOMIOaTh YAWBHUTEIHHOE CO3BYYHE, TAPMOHHUIO BCEX DJIEMEHTOB MPUPOIBI, «(HOTOH €CTh
Bcenennasi», a «Bcenennast kak GOTOH», KOT/Ia 9YacTh U [EJN0OE CYTh €IUHOE.

PaboTocnocoOHOCTh KaXAOTO OTICIBHOTO 3JEeMEHTa B JTOW CETH MOXET OBbITh
pa3HO#l, a ATO 3HAYMT, YTO W MPOIYCKHAs CHOCOOHOCTh pa3Has. Ha «cThIKax» pa3HBIX
KaHaJIOB MOT'YT IIPOUCXOJUTh «HECTHIKOBKI» B CKOPOCTH IepeHoca cBoOoaHOM yHeprun. OHu
(UKCHUPYIOTCSA B «y37IaXx» CETEeH B BHJIE PE3KOTO M3MEHEHHS CKOPOCTH MPOTEKAHHS MOTOKOB.
Bce oHu X0polo U3BECTHBI B MPUPOJE: CMEPYH, BOJIOBOPOTHI, BOJOIA/IbI, IPO3OBbIE TYYH,
3eMJIETPSICEHUS U T.]I.

Bce «HECTBIKOBKM» CKOPOCTEH NBIKEHHUS MOTOKOB CBOOOJHON SHEPTUU SIBISIFOTCS
MPUYMHON U3MEHEHHUSI IPOMTYCKHOM CIIOCOOHOCTH €CTECTBEHHBIX KaHAJIOB.

Tak 006CcTOUT JEN0 B €CTECTBEHHBIX CHCTEMAX.

B conmanbHBIX 1 9JKOHOMUYECKUX CUCTEMaX KaHaJIaMH TMepeHoca CBOOOHOM YHEPTUH
SBJISIIOTCS BCE TEXHUYECKUE CPEJCTBA, IIOCPEICTBOM KOTOPBIX IEpEdacTCcsl DHEprus,
MaTepuaibl U HHPOPMAIUs OT UCTOYHUKA-TIPOU3BOJUTENSI K TOTPEOUTEITIO.

Bce texamueckue cpenctBa (MaliuHbl, MEXaHU3MbI) 0071a/1al0T OOIIMM CBOHCTBOM —
MPOU3BOJUTL BHEIIHIOK padoTy 3a E€OUHUIly BpPEMEHH, TO €CTh OOJaJalT MOJIe3HOU
MOIIIHOCTBIO M MOIIHOCTBIO moTepb. Mx orTHomeHue xapakrtepusyer KIIJ[ Texnmueckoro
cpeactBa. EcrectBeHHO, urto ¢ poctoM KIIJ[ ymeHbliaroTcss moTepuy MOLIHOCTU U,
CJIeIOBATEIILHO, YBEIIMYMBACTCS POIYCKHAS CIIOCOOHOCTh KaHaa.

Kanan u m000ii ero 2IeMeHT UMEET «BXO» U «BBIXO/», KOTOPBIE MOTYT 3aKPBIBATHCS
U OTKPBIBAThCs, 00eCreunBas ero MpoMyCKHYIO CTOCOOHOCTh. Ha «BX0e» U «BBIXOZIE» CTOST
CBOEOOpa3HbIC «KJIAMAHBD), HACTPOCHHBIE HA OMPEICIICHHYIO YaCTOTY U aMILTUTYLy (UTHHY)
AJIEKTPOMArHUTHON BOJIHBI-MIOTOKA. ECiM YacToTa MOTOKA Ha «BXOJE» HE MEHbILE YaCTOTHI
doTtorddexra U HAXOMUTCS C HEW MO AMIUTUTYAC B LEIOYUCICHHOM (T.€. PE30HAHCHOM)
OTHOIICHWH, TO «KJIAaH» OTKPBIT [UIsI TPOXOXKIEHUS TIOTOKA, OO0ECIeYUBAIOIIETO
nporekanue (POTOXMMHUYECKUX SHIOTEPMHUYECKHUX IPOIIECCOB, OTBETCTBEHHBIX 3a SIBICHUS
JKU3HM Ha HameMm kopabme. B 3ToM cioydyae JAOMUHHpPYET NPOIECC COXPAaHEHUs pOCTa
cBoOOnHOW oHepruu. Ecnmm uacTtora mMmOTOKa Ha «BXOJAE» KaHala MEHBIIE YacTOTHI

dotorddexkra u SHeprus akTUBAUUU (OTOHOB HE SIBISIETCS PE3OHAHCHOM, TO KIAmaH
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3aKpBIBACTCS ISl TMPOTEKAHHWS AHTUIMCCUIIATHBHBIX IPOLIECCOB M MOXHO HAOII0AaTh
aKTHBHBIE MPOLIECCHI AUCCHUIIALINH, BEAYIIHNE K Pa3pyLICHUIO CTPYKTYPbI )KU3HEOOECTIeUCHHUS.

EcTecTBEeHHO, 4TO IOSABIICHME HA «BXOJE» KaHaJla IIOTOKOB C HECOBMECTUMOM
4aCTOTOM, BEJIET K «3aKyIOPKE» KaHaja CO BCEMU HEraTUBHBIMU IIOCIICACTBUAMU.

Ha «BbIX0OJ1€» KaHa/a TaKKe CTOMUT KJIallaH, HAaCTPOEHHbBIN Ha YaCTOTY U JJIMHY BOJIHBI
«KOHEUHOTO0 noTpedurerns». M sBisercs kietka. EcTecTBEHHO, YTO aMITUTYIHO-4aCTOTHAs
HECOBMECTUMOCTb IMapbl: KaHAI-KJIETKAa TaKXe MPUBOAUT K HETaTUBHBIM IIOCIIEICTBHUSM,
OCHOBHBIM M3 KOTOPBIX SBIIIETCS TOTeps KIETKOH cBoeld pabOTOCIOCOOHOCTH, YTO
PABHOCUIIBHO €€ OTMHUPAHUIO.

HaoGoport, npu ymensiienuu KIIJI — yBenunumBaroTcs moTepu M, ClIelOBaTEIbHO,
YMEHBIIAETCS NPOMYCKHas CHOCOOHOCTh KaHala, YMEHBIIAeTCsl paboTOCIOCOOHOCTD
MEXaHU3Ma B LIEJIOM.

AHaOTUYHBIM CBOMCTBOM 00JIafaeT 000N XKMBOM opraHusM, BKIO4as YenoBeka.
XOopo1110 U3BECTHO, YTO HEOOXOIMMBIM YCIIOBHEM CYILIECTBOBAHUS KHUBOTO SBISCTCS MUTAHUE
U JbIXaHUE, 4Yepe3 KOTOpOE MPOUCXOAUT MOTpeOJIeHHEe MOTOKa CBOOOJHOM 3HEpPruu Ha
«BXOJI€» B )KMBOM OPraHU3M U €€ YaCTUYHOM MOTEPU HA «BBIXOEM.

B sTOoM cMbiciie BpeMs aKTHBHOM >KM3HM JIIOOOTO *KMBOTO OpraHW3Ma ONpeiesseTcs
ero IMpOITyCKHOH CHOCOOHOCTBIO, TO €CTh CIIOCOOHOCTBIO COBEPIIATh BHEIIHIOI paboTy 3a
€IVHUIY BPEMEHHU.

B 310poBOM opranusme 3Ta CriocoOHOCTh He yObIBaeT. BonbHOM TpedyeT «OUHCTKH
KaHaJla» OT BceX (PaKTOPOB, 3aMEUIAIONINX CKOPOCTh MEpeHoca CBOOOIHOM SHEpruu B Teie
opranu3mMa. B 3TOM cMbIcie Bce UIEHBI KOCMHUYECKOTO KOpaOisi TakXkKe SBISIOTCS
HEOTHEMJIEMOH YacThIO OOIIEro KOCMOIUTAHETAPHOT'O MEXaHU3Ma.

Bce wactu Hamero kopabisi B3aMMOCBS3aHbI M B3aUMOJCHCTBYIOT MEXIy CO0OM,
0o0pa3ysl CII0)KHYIO, M3MEHSIOIIYIOCS BO BPEMEHHM U IMPOCTPAHCTBE MOJIMAAPAIBHYIO CETh
NOTOKOB. Mepoll 3THUX TOTOKOB SBIIETCS CKOPOCTh IepeHoca CBOOOJHOHM »Heprueit ot
UCTOYHMKA J0 TOTPEOUTEI.

Ecnu B mpouecce B3aMMOJEHCTBHS 3TH CKOPOCTH HE COIVIACOBAHBI, BO3HUKAIOT
«HECTBIKOBKMY», BIUSIONINE HA MPOMYCKHYIO CIIOCOOHOCTh KAaHAJIOB, CBS3BIBAIOIIMX YacTH B
LEJIOCTHBIM Mexanu3M. CucreMa HaYMHAET 1aBaTh cOOU.

OO0pa3zyercsi paccoriacoBaHHOCTb, pa30alaHCUPOBAHHOCTb JJIEMEHTOB  €JHMHOTO

MeXaHH3Ma CUCTEMbI PUPO1a—O00IIeCTBO—YEIIOBEK.
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EcrecTBeHHO 11 BOCCTAHOBJIEHHSI COAJTaHCHPOBAHHOCTH IOTOKOB HEOOXOAUMO
o0ecreunTh ycTpaHeHHe «cO0eB» U pa30aJaHCUPOBAHHOCTH.

Ectpb 1Ba criocoba:

1. nukBumanus Wik ocnadieHue (aKTOPOB, YMEHBIIAIONIYI0 CIIOCOOHOCTh IepeHoca
CcBOOOHOI MOIITHOCTH;

2. ycuieHHe (baxTopoB, YBEITMYHUBAIOIIHX HPOITYCKHYIO CIOCOOHOCTD,
paboTocrnocoOHOCTh KaHama.
[lepBpiii  croco® oOecreuMBacT COXpPaHEHHE CKOPOCTH  JBIDKCHHS IIOTOKA

[IOCPEACTBOM 3alLUTHI KAHAJIA OT BPEIHBIX BO3ACUCTBUN.

Bropoii cnoco0® obecrieunBaeT COXpaHEHHE POCTa CKOPOCTHU JBHKEHHS MOTOKA
nocpeactsoMm nosbieHust KI1J[ kanana.

Peanuzanust 3TuX crnocoOOB JOCTUTAETCsl 3a CYET MOBBIEHUS 3(PHEKTUBHOCTH
UCIIOJIb30BAHUS TOTPEOIIEMON MOIIIHOCTH.

Kax nosvicumo s¢hgpexmusnocms ?
(npumep 6a308biX MexHoI02UL — 800a U X1€D)
[TpaBuna co3anus HOBBIX MAIIIMH, MEXaHU3MOB, O0BEIUHAEMbIC B CETh, HA3bIBAEMYIO

TEXHOJIOTMEH, SIBIISIETCS OTBETOM Ha OTOT BOIIPOC.

Ecte 11 4ro-TO HOBOE B 3TOM OTBeTe. HuMuero HoBoro 3zecs Her. Bed ucropus
YenoBeyecTBa yOEOUTEIBHO JEMOHCTPUPYET OTOT Tmpouecc. Mel  XoTenu Obl  €ro
IPOMJUTIOCTPUPOBATh CHavana Ha npumepe JpeBHux nuBuinzanuid. [louemy mMbl oOparaemcs
K JApeBHOCTH? /la ImOTOMy, YTO Ha 3TOM MPUMEPE MOJKHO JIEr4e IOHATh CYTh IEPBOIO
TEXHOJIOTUYECKOT0 Mpolecca KU3HE0OeCIIeueH s JIIOACH.

[lepBbIM B HUCTOPHUM  TEXHOJOTHYECKHM  IPOLECCOM,  OOECIEeYHBAIOIIUM
cyllecTBoBaHue YesoBeKa, SABIAETCA IMPOU3BOJICTBO IPOAYKTOB IMHMTAHUSA, a CPEeAU HUX

MIEPBBIM MTPOYKTOM SIBIISIETCSI 36PHO — XJI€0 HACYIIHBII.

Kor;[a MbI TOBOpHUM ((HCpBLIﬁ)), TO MMCECM B BHUAY HC 3aHABIICTO ICPBOC MCCTO B
COPCBHOBAHUAX, 4 UMCCM B BUJY TO, YTO SABJIACTCA «POAUTCIICM» APYTIUX MPOLCCCOB.

Kax noxazan eme C.A.llomonunckuii (1880 r.), 3TO MPOU3BOACTBO SIBISIETCS YHCTO
HHEPreTHYeCKUM mpolreccoM. VIMEHHO MO3TOMY BCe TE€ OINEpalud MO BBIPALIMBAHUIO
3€pPHOBBIX, KOTOPBIE MPOBOAMINCH THICSUU JIET TOMY Ha3ajJ HPOBOJATCS U B COBPEMEHHBIX
YCIOBHUSIX BO BCEX CTpaHaxX, HE3aBUCUMO OT HX IOJUTHYECKOTO YCTPOHCTBA H
roCHOACTBYIOMUX (opM coOCTBEeHHOCTU. M3 paboT HENb3sl UCKIIOUUTH HU OHY OIEpaluio
— MOXXHO JIMIIb W3MEHUTh CKOPOCTh €€ BBINOJHEHUS MOCPEICTBOM HPUMEHEHHUS JIPYTUX

6omee 3(h(HeKTUBHBIX TEXHOJIOTHUH.
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I'oTOBUTH 3eMIIIO [0/ TOCEB MOXHO MOTBITOM, @ MOKHO U C IIOMOIIBIO TPAKTOpa, HO
n30eKaTh PHIXJICHUS 3€MJIM HEBO3MOXKHO. TOYHO Takke Kak HEBO3MOXKHO BBINIOJHUTH HH
OJIHY OIIEPALINIO, HE 3aTpaTUB IIPH 3TOM BPEMEHHU U SHEPTUH.

Kak uenoBek 310 nenan? OTBET HAa A3TOT BONPOC ONHMCAH B MHOTOYMCIEHHBIX
ucroyHukax. Hwxke ™Mbl mpuBoaum Tabmuiy u3 pabotsl [[.bepnamia «Hayka B uctopum
obmrecTBay (Tabdm. 2.).

W3 Tabnuisl XOpouo BUIHO, YTO Ui JOOBIBaHMS MPOJYKTOB MUTAHUS B OCHOBHOM
MCIOJIb30BAJICS BTOPOI U3 yKa3aHHBIX BBIIIE CIIOCOOOB.

HNmeno wmecto wu3o0peTeHHEe U COBEPUICHCTBOBAHME OpPYAMH W  MaTepHalioB,
oOecrieynBarOIIMX yYMEHBIICHHWE 3aTpaT BpeMeHH u dSHepru. IlepBblii  cmocoo,
oOecreynBaroOIUii  3alIUTy TOCEBHBIX 3€MENb OT BpEAHBIX (HAKTOPOB HMMET MECTO B
NPOBOJUMBIX HPPUTALIMOHHBIX paboTax, HO He OBUT JOMUHUpPYIOIIMM. WM 3TO BiIusHHE
noHATHO. [lo-BuauMomy, B 3TOM He OBLIO TOrzaa 0co0O0i HYXKIbI, TaK KaK «pe3yJibTaThD» BO
MHOTO pa3 MPEeBOCXOAMIIH 3aTparhl, 3eMiis Oblila MIOJOPOAHON U AaBaja XOPOIIMHA ypoxkKai.
CoorHomenue pesynsrata N K 3aTpatam P konebanoce B npeaenax 3—30 (tabm. 3.).

OTO TaKKe XOpOLIO M3BECTHO IO JUTEpaType M KacaeTcsi HE TOJbKO APEBHOCTH.
Brote 10 XX Beka, OTHOILIEHHE IMOJIHBIX YHEPro3aTpar K OOECIeYeHUIo uenoBeka 1 Kkai
cBOOOTHOM PHEprun ObLI0O HAMHOTO MEHBIIIE €JMHUIIBI, KoNebmsichk B mpeaenax 0,02—0,2:1. B
HACTOSIIIEE BpeMs KapTUHA PE3KO M3MEHWJIACh — YKAa3aHHOE OTHOILIEHUE CTaj0 HaMHOIO
Oonblie eAWHUIBI Jake B HauOosiee pa3BUTHIX cTpaHax. Tak, Hampumep, B CIIA st1o

cooTHoIeHue cocraiseT 251, a B crpanax EDC — 35 : 1 (tabmx. 4.).
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Taoum. 2.

PasButue TexHuku u npoucxoxaenue Hayku (x. bepnan «Hayka B uctopun obmectsa». C. 138)

IHepnon OcHoBHOI1 c10c00 100bIBAHUS Opynne u matepuainsl | O0opynoBanue u npoueccol | O0IECTBEHHbIC OPraH- HNHaTe/uiekTyanbHbIC U
NPOAYKTOB NIUTAHUS. 3anMu KYJbTYPHBIE 1OCTHKCHHSA
Tpancnopr
INaneomut CoOupartenbCTBO M 0XOTa. KameHnnsle opynus, Orons. [Ipurorosnenne mu- Heb6omnpmme obmecTBeH- S3pIk. IlecHU 0 )KMBOTHBIX,
OpranusoBaHHast 0X0Ta Ha pY4HBIE OpYIUS U OpY- . [TomxapuBanue. HBIE TPYIIIBL. pacTeHusIX. PuTyanbHble TaHIBI,
KpymnHbIX 3Bepeil. Kanoo. skue. Opynust ¢ pyKo- BeinensiBanue mKyp, Toremuueckue pozpl. TIECHU, MY3bIKa. MH(BI.
Pri6onoBerBo. JIOBIIS KankaHaMu. | SITKOW: MOJIOTOK, TOIIOP, OJIEXKIBL; OXOTHUYBH O0PSIBIL. Harypanucrudeckas >KMBONKCH
C6op 3epeH U KopHeit konbe. JIyk u npama. MEIIKH U KOp3UHBL. PeMHU 1 OOpsiaB! 3aXOPOHEHHS. U CKyNbITypa MeaunuHa u
JIydkoBoe cBepio BepeBKU. CeTH U CHACTH Maru XUpYprust
Heonur Cenbckoe xo3s1icTBo. Kynbrypa OCHOBHBIE KAMEHHBIE I'onuapHOE NPOU3BOACTBO. [Mocenenus. O6psibI B Kanengape 115 Hcnonb30BaHUs

MOTBIKHOT'O 3€MIIEIEIIHUSL.
[pupy4yenne KUBOTHBIX pajy
TIOJTYYCHHMS TIHIIH, IIEPCTH, IS
MEpEeHOca TKECTEH B Ka4eCTBE
Tsirna. CKOIUIEHHE IIPOOBONIBCT-
Bus. Ilnyr, mocTosHHBIE OIS

OpyHsl —- TOIOP U MO-
ThIra. Pyunsie
MeNBHHUIBL. [ pyoObIe
IUTOTHULIKHAE paboTHI.
VYkpalenus u3 npu-
POJHOrO 3070Ta U MEIU

[Ipsinenue. TkayectBo.
TpOoCTHUKOBEIE U TTTHHSHBIC
XIDKUHEL, ICPEBSHHBIC TOMA.

Brineuka xneba u
MIPUTOTOBJICHUE HATIUTKOB

9eCTh IUIOIOPOANS. 3a-
KJIMHATENU JOXKIS U KOpo-
71 3epHa. Bo3HUKHOBEHUE
COIMANTEHBIX PA3IIIHi.
PutyansHpIe 0OMEHBI

B CEIIbCKOM XO3SMCTBE.
I'eomeTpuyecKkuii pUCYHOK.
CumBommm. Mud o
COTBOPEHHUH MHpa

BpoH30BHIl BEK

Wppuranus. [pucnocobnenns
Juts IorbeMa Bozpl. KaHans! n
namObl. [lapycHble JTO1KH.
Konecnsie noBo3ku. Joporu.
KonecHuupl, 3anpsikeHHbIE
JIOAAbMHU

Meramt. JIoObrua, BEI-
IUTaBKa W OTJIMBKA MU
u O6ponssl. bpoH3oBrIe
OpY[UsL, TIHIIEL, TOIOTO.
OpyXue 1 TOCIEXH.
Knenka, masiaue meTan-
JTUYECKON TIOCYIBI

CTpOUuTENsCTBO U3 KUPIIHYa
H KaMHsI. MHOT03TaKHBIE JO-
Mma. [TosiBieHHe 0OCTaHOBKU:
CTYJIbs, KPOBATH, TAPEIKU.
IIuBoO 1 BHHO.
I'ma3ypupoBanHble u3aenus

I'opoxna. KitaccoBoe 00-
niecTBO. boru u Xxpamsl.
Hapu - xpenst. Pemecnen-
HHUKH, TOPTOBIIBL. 3aKOH,
cobctBenHocts. [Jomr. [o-
poma-rocyaapcTBa M BOW-
HBI. VIMniepus u pabcTBO

Bropxenue BapBapos. 1/
rpadudecKue 3HaKH.
Ncuncnenus. Ludpsor.
IIncemenHocTs. B3BemmBanue
1 u3MepeHns. ApudMeTrrka
reomerpust. COMTHEUHBIN
KaJleJeH1apb. ACTPOHOMHUSL.
[IpodeccronanpHas MEAUITIHA

Pannuit nepuon
JKEJIE3HOT'O BEKa

VBennueHne KOIMICCTBA
pacUMILEHHOM OT Jieca U
BCIIaxaHHOH 3eMun. BoastHeie
KoJleca M HaCOCHL. 3yOuaras
mepefaya u OJIOKH.

Y coBeplieHCTBOBAHHBIE CYAa,
TOJHbIE AJI1 MOPCKHX
ITyTEIIECTBUM

Kenezo. YcosepieHcT-
BOBaHHEIC U OoJiee Jie-
IIEBEIC OPYIHS U OPY-

ke, KatanynpTer u
JpyTHe BOCHHBIC
MaruHbl. Ou3nka u
MEXaHHUKa

Crexito. CoBepIIeHCTBOBA-
HHeE crioco0a MPUTOTOBICHNUS
JIEKapCTB ¥ KPacoK. XUMUs

Toprossie ropona. Pec-
MyOJMKaHCKOE TIPaBHTENb-
crBo. [TosiBenne mryTo-
kpatun. ColmanbHbIe OUT-
BbI. IHTEHCHBHO pa3BHUTOE
BoeHHoe neno. OomecT-
BCHHBIC HAYKH

Andasut. JlurepaTypa.
UYekannsle neHpru. Oumnocodusi.
3apokaeHne panuoHATbHON
HayKd. ACTpOHOMUS,
MaTeMaTnKa, MeIUInHa
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Tabm. 3.

CooTHoIIeHHE 3aTPaThl/Pe3yIbTaThl

pabotbl UenoBeka npu BhIpAIIMBAaHUU U cOOpE ypoxkKasi 3epHOBBIX
B JIpeBuem Erunre u Kurae (1 TbIC. JIeT 10 H.3.)

H3mepurenu Eruner Kuraii

3ATPATHI

Bpemss — T 200 180
(uen.-HM)

MouiHocTb 3aTpaunBacmas — P
(miH. KKau1 3a Bpemst T) 0,72/200 = 0,0036 0,65/180 = 0,0036
PE3VYJIbTATEI
MomHocTh 34/200=0,17 3,4/180=0,02

nony4yaemas — N
(myH. KKau1 32 Bpemst T)
MomHocTb
I[NOTEPb — G 10,2/200 = 0,051 1/180 = 0,006
(mnm. kkan 3a Bpems T), (G=N P)

DHeprozarpaTsl Ha €IUHUILY

norygaemoii mortaocTH, (P/N) 0,0036/0,17 = 0,021 0,0036/0,02 =0,18
Koaddurment coBepieHcTBa
TEXHOJIOTHH 0,051/0,17=0,3 0,006/0,02 =0.3
((N_P)/N)
Tabmn. 4.
Crpansl EC nHa 2000 r.
CBoOonHast sHeprus Ha 1 YernoBeKa, KKaJl/4enl./Tox 46 x 10°
[TonHble 3aTpaThl 3HEPTHH, 160 x 10*
KKaJl/4ein./ron
3arpatsl HedTH, 60
MJIH.T/TOJ

U st10 HCECMOTPA HAa TO, UYTO NPUMCHAIOTCA JIYUIIHUC 3allaAHBIC TCXHOJIOTHH.
Cnoxxunach napaaokcajbHasA CUTyalusl. HonyqaeTc;I, 4TO IPOU3BOACTBO HNPOAYKTOB

nuTaHus B J{peBHOCTH ObUTO HAaMHOTO 3(PQeKTUBHEE, YeM ceifuac B pa3BUTOM COBPEMEHHOM
oOmiectBe. B yem 31ech neno?

He cpasy Opocaercs B riasza, 4ro dHEpPreTHyeckas IIEHHOCTh ypOKas 3€pHOBBIX (U
JMOOBIX APYrMX NPOAYKTOB MHUTAHUS) B CYIIECTBEHHOW Mepe ONpeaeisieTcss MpOIYCKHOU
CIOCOOHOCTBIO KaHalla JIOCTaBKH CBOOOIHOI 3HEpruM «70 nmorpedutens». B Hamem ciydae
NEPBUYHBIM KaHAJIOM SIBJISIETCS BOZA, a MOTpEOUTENEeM JOCTaBIsEMON CBOOOTHON SHEPrHH
SBIISICTCS «KJIETKA )KUBOTO OpraHU3Ma PacTyIIero 3epHay.

Ho nouyemy MbI BbIeNsieM BOAY B KaueCTBE NMEPBUYHOIO KaHaja HA HaieM Kopabie?
Ectb u npyrue He MeHee BakKHble — T0YBa U BO3AyX. Bee aTo BepHo. OnHako, cama 3emiis
BeIeT ce0s Kak JKMJIKOE Telo M 00JalaeT yaUBUTEIbHBIM CBOHCTBOM, OTJIMYAIOUUM €€ OT

TBEPJIOTO U Ta3000pa3HOTO Tena.

Q10 YAUBUTCIIBHOC CBOICTBO B HEKOTOPOM CMBICJIE CO3BYYHO UECJIOBEKY: OTAABATHb MEAJICHHEE,
geM OpaTh! HakonaeHHYIO COTHEUHVIO SHEPTHIO BoAa OTAAET MEIJICHHEE, YeM BO3AYX U II0YBA.
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Bce xuBbIe OpraHu3Mbl OT IPOCTENIIEH KIETKH 10 yenoBeka Ha 60—90% cocTosT u3

Boxa sBisercss TeM  KaHaJIoOM, B  KOTOPOM TPOTEKAIOT BCE  IPOIECCHI
KHU3HEIEATEILHOCTH Jt00oro opranusma. [IpuBenem HeGobLION TepeueHb «00s3aHHOCTE
BOJIbI B HAaIlIeM OpraHu3Me:

® pEryilupoBaHUE TEMIIEpaTyphbl TEla;

® YBJIAXXHEHME BO3/YyXa IIPU JbIXaHUH;

® 3aI[UTa )KU3HECHHO BAXKHBIX OPraHOB;

® JI0CTaBKa IIUTATENbHBIX BELIECTB U KUCIOPOJA KO BCEM KIIETKAM OPraHU3Ma;
e oOecrnieyeHre MpeoOpa30BaHuUs MHIIH B SHEPTHIO;

¢ 3aluTa opraHui3mMa OT TOKCHUHOB.

[To »TMM mpUYMHAM 3arps3HEHHE BOJHOTO KaHaia OOJbHEEe BCEro OTpaskaeTcs Ha
3JI0pOBbE JTIO00H MOMYISAIUH.

Ecnu xanan 3arpsi3HeH, 3a0UT Bce BO3MOXKHBIMH OTXOJaMH, — HMEIOUIMMU HE
COBMECTHMBII YaCTOTHBIN AMAINa30H, TO MPOITYCKHAsl CIOCOOHOCTh CTAHOBUTCS CYILIECTBEHHO
HUXKE, YTO OTPAXkKAETCsI HE TOJIBKO Ha KOJIMUYECTBE ypoxXKas, HO U, YTO HE MEHE Ba)KHO, Ha €ro
kauecTBe. EcTecTBeHHO, 4TO momaaas B JIOOOHW >KMBOW OpraHuW3M HEKayeCTBEHHAs MUIIA
YJTHETAIOMMM 00pa3oM BIMSET Ha 3I0pPOBbE, BBIHYKIAET OPraHHU3M OCYIIECTBIATH
JIOTIOJTHUTENIbHBIE BBIHY)KJICHHbIC 3aTpaThl CBOOOJHON SHEPrHMM JJsl CBOEH 3alluThl OT
BO3/ICHCTBUS BPEIHbIX IOTOKOB, O0ECIIEYNBAast TEM CAMbIM COXPAaHEHHE YCTOMYMBOTO POCTA.

KadecTBeHHbIE MapaMeTpbl BOJBI OINpPENENIAIOT HE MeHee 2/3 moTeph SHEpPruu
opranusMa. DTH 3aTpaThl CBA3aHBI ¢ OOECIIEYEHUEM IOCTOSHCTBA MapaMeTpOB BHYTPEHHEH
Cpelbl OpraHuM3Ma. OJTH IapaMeTpbl MEHSIOTCS B TEUEHUE JKU3HU YEJIOBEKA CIEAYIOLIUM

obpa3zom:

[TapameTpsl Poxnenue 3penocthb Crapoctb CmepTb

Jlost BOJbI OT Macchl Tena, %o ~80 ~70 ~60

OOecrnieueHre €CTECTBEHHBIX IapaMeTpPOB BOJHOTO KaHalla IepeHoca CBOOOIHON
SHEPIUU MO3BOJIMT CHU3UTh OTEPU SHEPTUU OpraHu3Ma, 00eCeyuTh MoAePKAHNE BHICOKOTO
UMMYHUTETA, 3aMEJINTh CTapeHue opraHusMa. lloka kaHam 4MCT — KIETKa MOJIOJa.
3arpsi3HeHUE KaHala BEJET K ee cTapeHuto. [10aToMy CHUXEHHE MOTEPh dHEPTUU OpraHu3Ma
nyTeM peadWINTallMi KadeCTBEHHBIX MapaMETPOB BOJbI OTKPHIBAET IMyTh K YCTOWYHMBOMY
POCTY 37I0POBbSI UEJIOBEKA HA OCHOBE YCTOMYMBOTO pOCTa CBOOOIHON YHEPTUHU €TO OPraHU3Ma.
Yewm MeHbIIIE TIOTEPU SHEPTUH, TEM BBIIIE KAUECTBO KU3HU!

C XUMHYECKOW TOYKM 3pEHUsl NUThEBAs INPUPOAHAs INpecHas BOJAa IPEIACTABIISAET

co00# BOJTHO-T'a30-COJIEBOM PacTBOP CIIOKHOTO cocTaBa. B Helt 0ObIYHO coaepiKarcs:
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® VOHBI HEOPraHUYIECKUX COCTUHCHUM Naf; K+; Ca2+; Mg2+; Fe3+; Fez+; A13+; NH4+;
Cl; HCO;; SO4%; NOs; NO»; F; SiOs%; HS; COs” u mp.;

e pactBopeHHble ra3pl: O; COy; No; HaS u ap.

®  YaCTUIIBI TBEPBIX IPUMECEH;

® OpraHMYecKHe BeIleCTBa MPUPOJIHOTO U UCKYCCTBEHHOTO MPOUCXOKICHUS;

® MUKPOOPraHU3MbI U MPOJIYKThI UX KU3HEACITEIBHOCTH.

B pesynbTaTe TEXHOT€HHON AEATENBHOCTH YEJIOBEKAa Ha 3€MJIe MPaKTUYECKH BECh

KaHaJ MPECHON BOJIbI TOBEPXHOCTHBIX U MOJ3EMHBIX HCTOYHUKOB 3arps3HEH BEIIECTBAMH —
KCEHOOMOTUKaMU (repOuIuIamMy, AUOKCHMHAMH, MECTUIUAAMH, MPOAYKTaMHU MepepadoTKu
He(TH U 1p.), a TAKKE B HEM YBETUYUIIOCH COJIEPKAHUE TOKCUYHBIX HOHOB, TAKUX KakK, Hg2+;
Pb2+; Cd2+; As(j; Cr042; SeO42 n ap. ChnekTp MX JJIMH-YACTOTHBIX XapaKTEPUCTUK
HECOBMECTHUM C KaHAJIOM MPHUPOJIHOM MPECHON BOJBI.

OTH KCEHOOMOTHKM W HMOHBI METAJIOB Jak€ B CaMbIX MallbIX KOHIICHTPAIIHIX
VTHETAIOT MMMYHHYIO CHCTEMY 4YeJIOBeKa M MPHUBOIAT K Pa3IUYHBIM (YHKIHOHATHHBIM
paccTpoiicTBaM B OpraHu3Me uesioBeka. Takue BelecTBa Iar0T TOKcHuYecKui ek,
HAIpUMep, MBIIIBIK — MOYEYHYI0 HETOCTATOYHOCTh U YMCTBEHHBIE PACCTPONCTBA; CEIeH —
HApYIICHUs] JESITeNbHOCTH Te4eHH (MpU Tepelo3UpOBKe); KAJAMHH — TUIEPTOHUIO,
3a00JieBaHNE TIOYEK, YMEHBIICHHE TeMOTJI00MHAa B KPOBHU; CBHHEI] — aHEMUIO., TIOYEUHYIO
HEJOCTAaTOYHOCTh, YMCTBEHHYIO OTCTaJOCTh y JeTel; PTyTh — HEpPBHBIE PACCTPOMCTBA,
napaaud, CyMacIlIeCTBUE, CIIENOTY,  BpPOXACHHbIE Me(eKThl; Melb — HapylIIeHUs
JIEeSTeNIbHOCTH TMEYeHu M T.O. Bce 3TO BemeT K «3aKkymopke» KaHajla M IOTepe €ro
paboToCmocoOHOCTH.

Jlaxxe ecnu mpenenbHO-AOMYCTUMbIE KOHIIEHTPAIMKA MO0 OTAEIbHBIM BEIIECTBAM HE
OyAyT HpeBbHIIIAThCS, TO COOpaHHBIE BMECTE, JaK€ B MHUKPOCKOMMYECKUX KOJTHMUYECTBAX, OHU
MHOTOKPAaTHO YCHJIMBAIOT Pa3pyIIUTEIbHOE AEHCTBUE.

AHanu3 CUTyalliy, BBITIOJTHEHHBI BO MHOTHX CTpaHaX, MMOKa3bIBAaeT, YTO B Ka4eCTBE
WUCTOYHUKA MUTHEBOM BOJIBI MCIOIB3YyeTCSl HE 4YHCTas BOJa, a pa3daBlieHHAas CTOYHAs, a
COBPEMEHHbIE (DU3MKO-XMMHYECKHE CIOCOOBI OYHCTKH HE O0EeCleuyuBaloT TOTyYCHHE
XUMHUYECKU U WH(DEKIIMOHHO-0e30MacHOM, OMOJIOTUYECKH MTOJHOLIEHHOW MUTHEBOM BOJIBIL.

Huskoe kauecTBO moTpebisieMol BOJBI BEAET K CHIDKEHUIO MMMYHHTETa >KUBBIX
OpraHU3MOB M MAacCOBBIM 3a0onieBaHusIM (25% HaceneHus ymMHpaeT OT WH(GEKIIMOHHBIX
3aboneBanuii). [Ipaktuuecku 50% HaceneHus MOIy4yaeT BOIY, OMACHYIO ISl 3OPOBBS.

OuncTka TUTHEBOM BOJABI (WUIBTpAMU dYepe3 (QUIBTPYIOIIUE AJIEMEHTHI 00JanaroT
pPSZIOM  HENOCTaTKOB. YJalieHHWe TMOJIHOCThIO MHHEPAIbHOTO COCTaBa MPUBOAMUT K

He6HaFOHpI/I${THBIM HNOCICACTBUAM IJId 4CJIOBCKA. S(I)(I)CKTI/IBHO Oo4yumaTrs OT 6a1<Tep1/1171 CpCabl
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BeChMa CJO0XHO, T.K. OHH MPOHHUKAIOT 4Yepe3 QuiabTpbl ¢ pasmepamu ot 2—7 HM (0,025—
0,007 MKM), a K TOMY >X€ Ha (QWIBTPYIOIIMUX 3JIEMEHTax (KaTpHUIKax) CO3/MAIOTCS TaKue
KOJIOHMH OaKTepHii, 4TO BoJa Tocie GHIBTPOB TOpaszio GoJiee 3arpsi3HeHa HE TOJIBKO UMM, HO
U TIPOJIyKTaMU UX KU3HEIEATEIbHOCTH, KOTOPBIE elle 001ee TOKCUYHBI.

MuHepanbHble  CONM, HMMEHYEeMBbIE  «yJOOPEHUSMH», IUIOXO  YCBAaUBAIOTCS
MHUKPOOPraHU3MaMH, CIIOCOOHBIMH CEJIEKTUPOBATh M30TOMHBINA M M30MEPHBIM COCTAB MHIIH.
B wurore, ~90 % MuHepanbHBIX COJIEH OKa3bIBACTCS B IMOANOYBEHHBIX M IMOBEPXHOCTHBIX
BOJaX. 3a MpoILeAlIee CTOJIETHE IIOI0POIUE MOUYBbI CHU3MIIOCh HE MEHEe YeM Ha TPEThb, UTO
PaBHO3HAYHO MOTEPE €10 3/I0POBbSI, BEIPAXKAIOLIETOCS B CHIDKEHUH YPOKAMHOCTH.

[ToBcemecTHOE TPUMEHEHHE B arpapHOM CEKTOpE MECTUIUIOB, MO CYTH, SBIISCTCS
npectynHbIM JestHueM. [lo nanneiM Haronansnoit akagemun CLLHA 90% ¢ynrununos, 60%
repounuaoB U 40% WHCEKTHIMIOB CHOCOOHBI BHI3BIBATh Y YEJIOBEKAa pakoBbIe 3a00JIeBaHUS,
T.€. KaHueporeHusl. B Poccun 90% necTunnaoB 3arpsA3HsIOT 3€MIII0 U BOA0eMBl. OcTaTOYHbIE
KOJINYECTBA MECTUINIOB OOHAPY)KEHBI Ja)Ke B MOANIOYBEHHBIX BOJAX.

B nectunmaax HempeMeHHO COAEPIKATCs MPUMECH TUOKCHHOB. A 3TO SKOTOKCHUKAHTHI
C MOIIHBIM MYTareHHbIM, MMMYHOJCIPECCAHTHBIM, KAaHIEPOTEHHBIM, dMOPHOTOKCHUYECKUM
neiictBueM. OHU caMbIM pa3pyHIUTENbHBIM 00pa3oM BIUSIOT Ha 370POBbE YEJIOBEKa W
npuponbl. C BomOM M muied B opraHusm uenoBeka noctynaetr 90% nuoxcunos (puc. 1.)
(C.Kouyobeii, B.YcTioros).

B nocnennee necatuierue CTago M3BECTHO, 4TO OoJiee MOJOBHUHBI MOOBIBABIIUX B
yIOTPeONCHUH JIEKapCTB IOKUJAIOT OpraHu3M B OHOJIOTMYECKH aKTUBHOHW (opme,
NPaKTUYECKH HE Tepsis CBOMX CBOMcTB. OHM NOMNAJalOT B CTOYHBIE BOJBL, a OTTyla — B
UCTOYHMKHM THUTHEBOW BoJbl. K Hacrosmemy BpeMeHM B peKax, 03epax U IOJINOYBEHHBIX
BOJAaX OOHAapY)KEHBbl CIEIYIOIIUE BHUABI JIGKApCTB: JJs CHIKEHHS Beca U OOpbOBI ¢
OKMPEHUEM;  IMPOTHUBOBOCHANUTENbHbIC;  AHTUOMOTUKM;  CTEPOUIHBIE  TOPMOHBI;
IPOTHBO3aYaTOYHbIE CPEACTBA.

He norepsiBiIre cBOMX CBOMCTB aHTUOMOTHKH TOMAJAIOT B BOJIOEMBI, U3 KOTOPBIX BCE
OBIOT BOAY, U aHTUOMOTHKHM OKa3bIBAIOTCS B MsICE JIOMAIIHEro CKOTa, OBOLIAX M (pyKTax.
[TocTosiHHO coCylIeCTBYsS B MPUPOZAE C MAaTOTEHHBIMH MHUKPOOPTaHW3MaMH, aHTHOMOTHUKH
JIeNaloT UX HEBOCHPUMMYHMBBIMHM K JiekapcTBaM.Ha aHTpororeHHoe Bo3elcTBUE HpUpOIa
OTBEYAET YCHJICHHEM TOKCHHOT€HHOCTH MHUKpPOOPraHM3MOB, UTPAIOIIUX POJIb CBOEOOpa3HOU
UMYHHOH CHCTEMBl TpHpPOJbl. Pa3rpaHnyeHHe MUKpPOOPraHMU3MOB Ha IaTOT€HHBIE U

HCTIAaTOICHHBIC MUHYJIO, IO3TOMY UX MPABUJIBHEC MMCHOBATH IMOTCHUUAIBHO MATOIMCHHBIMU.
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OHM cocTaBiAl0T (GyHAaMEHT Ouochepbl, MOCKOJIbKY (OPMUPYIOT OCHOBHBIE IOTOKU
9Heprum, nporekawmeir B ouocdepe. Ceiiuac uzBectHo 6onee 40 BUAOB (PUTOMATOTEHHBIX
rpuOOB, CHIKAIOMIMUX YpPOKaWHOCTh 3epHOBBIX Ha 40—50% u 3arps3HAONMX UX
MHUKOTOKCMHaMU. B HacTosiiiee Bpems CKpBITOW (MHTErpajibHON) TOKCHYHOCTBIO OOJIafaroT
~70% 3epHOBBIX U 3€pHOINPOIYKTOB. bosiee TOro, ycTaHOBIIE€HA CBSI3b CKPBHITOM TOKCUYHOCTH
36pHAa U 3EpPHOINPOAYKTOB CO CKPBITOM TOKCHYHOCTBIO M MPOSIBIECHUSMH TEPAaTOTE€HHBIX
CBOMCTB (CHOCOOHOCTh MPUBOAMUTH K HApPYIICHUAM PA3BUTUS SMOPHOHA U BPOXKICHHBIM
YpOJCTBaM Yy YEJIOBEKAa) MTULIEBOJAYECKOW U >KMBOTHOBOJYECKOW MHUIIEBON MPOAYKIIMHU

(~70—80%).
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JAHOKCHHBI JlekapcTBeHHBbIE Pannonyxnuel MuHepanbHbIe Honbl MeTassioB
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C Bojol M muied B OpraHu3M uenoBeka noctymaer ~80% TOKCHHOB, YTO BEAET K
XPOHUYECKONH HMHTOKCUKALMU YEJIOBEYECKOro opranusma. llotepu sHepruu Ha AETOKCHKALMIO
coctaBisitoT B Poccun ~60 %, 94TO paBHO3HAUHO CYXEHUIO «3HEPre€TUYECKUX BOPOT )KU3HI.

[TonoOHOE BeneHME XO3SIMCTBEHHON AEATENbHOCTH BEIET K OCNabJICHHUI0O UMMYHUTETA U
YIPOXKAET )KU3HU BCEX JIFOACH.

Ilo nmamHbIM lleHTpa TEXHOJOTMH  YCTOMYMBOIO  pasBUTUd  MexayHapOIHOTO
YHHUBEPCHUTETa NPUPOJBI, oOliecTBa U yenoBeka «J/lyOHa» CHTyalMi0 C KayecTBOM BOJBI U
MIPOJIOBOJIBCTBHS MOKHO MPEJICTABUTH CIECAYIOIUM 00pa3oMm (Taba. 5.).

Tabn. 5. BnusiHue kauecTBa BOJBI M IMUIIY HA MPOJOKUTEILHOCTD KU3HU

Cpennss JHepreTuyeckas HoTtepn CpenHssi NpOJOLKATEIBHOCTD
Crpanbl HeHHOCTh NHIIH, 3Hepruu, % JKM3HH HaceJIeHHs], JIeT
KKaJl/JeJl. B IeHb
Poccus 2200 63 66,7
O3CP 3300 71 77

Ecnmu Obl kauecTBO BOABI M MNHUIIM OBUJIO HPUMEPHO PpaBHBIM, TO CPEIHSA
MPOJOJDKUTENBHOCTh XKU3HU B cTpaHax ODCP Oputa Obr He menee 100 jeT, HO 3TOTO HET.
[Touemy? OTBET MpPOCT — B 3TUX CTpaHaxX 0oJiee BBICOKAsl CTENEHb MHTOKCUKALIMU BOJbI, TUIH U
OpraHu3Ma JIFOACH, )KUBOTHBIX U NITHL. Tak, B TpPyHTOBBIX BOAAaX ['epMaHuyu U aJIBIUUCKUX peKax
u o3epax llIBeifmapun oOHapykeHbl Oojiee TpUILATH BUAOB HamboJiee PacHpOCTPAHEHHBIX B
EBpore 5ieKapCTBEHHBIX IIpenaparoB B ONACHBIX JJs 310pPOBbS  KOHIEHTpanusax. A
aMEpPHKAHCKHE CHEIHMAINCThl HE PEKOMEHAYIOT MUTh CHIPYIO BOJY M3 JIIOOBIX MCTOYHHKOB Ha
tepputopun CIIIA, naxe u3 poauukoB. CoBceM He CIy4allHO aMEpHUKaHCKas JIUTa IBET BOAY,
IIPOU3BOJMMYIO M3 JIEIHUKOB ['peHnanauu M 3areM Ha camojerax aocrtaBiasiemyro B CIIA.
AMepHuKaHCKHE IPOU3BOANUTENN IOBSAUHBI, CBUHUHBI U MSCA NTHULBI €KETOJHO MCHONb3YIOT 10
ThIC. TOHH AaHTUOMOTHKOB M JIEKapCTBEHHBIX mpemapartoB. B crpanax EC wu IlBeiinapuu
€KEroJJHO HMCIIOJb3YETCs CBBIIIE 5 THIC. TOHH aHTUOMOTHUKOB M JIEKAPCTBEHHBIX MPENapaToB JUIs
MPOU3BOJICTBA TOBSIMHBI, CBUHUHBI M Msica ntuubl (55 mr Ha 1 kr xuBoro Beca). Ctoib
3HAYUTEIBHOE HCIOJb30BaHME (PAapMalleBTUUYECKUX NpenapaToB, KOTOPbIE HAKAIUIMBAIOTCS B
Msice, HEOE30MacHO ISl 3/I0POBbS YeNlOBEKa M BJEeYeT 3a co0Oi Hempenckazyemble MOOOYHbIE
apdexTrl. MMeercs macca J0Ka3aTeNbCTB, YTO MPUMEHEHHE AHTUOWOTHUKOB Ui YCKOPEHHS
OTKOpMa JIOMAIIHETO CKOTAa MOJKET MPUBOAMUTH K TOABICHHIO CTONKUX (OPM KHUIICUHBIX
OakTepuil TUIIA CaIbMOHEIIBI, KOTOPasi MOXKET MEPEHOCUTHCS U Ha JIIOJeH, YIMOTPeOISIONNX B

nuily TakoC MHACO. 3HI/IIIGMI/ISI CaJIbMOHCJIJIC3a, pa3pa3uBIIAsACA HCOAABHO B I[aHI/II/I, HE
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Mo/I71aBajiach JICYCHUIO aHTUOMOTHKAMHU. [IpuanHO cTano yrnoTpebieHue B MUILy Msica CBUHEH,
3apa)KEHHBIX YCTOMYUBBIM K aHTHOMOTHKAM IITAMMOM CaJIbMOHEILIBI.
BwmecTo ycTpaHeHMs NpUYMH NPEAIaraloTCs BCE HOBBIE JICKAPCTBEHHBIE IPENApPAThI, YTO
MOPOXKAAET BCE HOBBIE MPOOJIEMBI U IalbHENIIIEE 3aTSATUBAHUE (IIETIH JeTPaJalluny.
[TpuHOMNIHaNBHOE pelieHne NpoOJeMbl HEeMbICIUMO 0e3 mepexoja K IPOU3BOACTBY
MIPOJIOBOJILCTBHS HA OCHOBE KaHalla, HAIIOJIHEHHOTO MOJIHOLIEHHON BooH (Taldut. 6.).

Tabxa. 6. Onenka sHepro3arpar Ha MPOJIOBOJILCTBEHHOE 00CCIICUCHHE

Crpanbl | JHepro3aTrparbl Ha IMPOAOBOJIbCTBEHHOE | JHEPromoTepu u3-3a CKPbITOl TOKCHUYHOCTH
obecrnieyeHue, MJIH. T Y. T. BOAbI U MUIUU, MJIH. TY. T.
Poccus 81 51
EC 315 224

Wuterpanpubie notepu Poccun m3-3a HU3KOTO KayecTBa BOJABI M MHIIH MOYKHO OLCHUTH
~$ 15,8 mapn., a ctpan EC — ~$ 126 mupa., uto comoctaBuMo ¢ pasmepom Orwomkera EC (~$
120 mapn.).

[TosTOMy HET HHYEro yIAMBHUTEIBHOTO B TOM, 4YTO 3(PQPEKTUBHOCTH IMPOU3BOJCTBA
3€pHOBBIX B J[peBHUX HMBUIIM3AIMSX ObLIA BBIIIE, Y4EM B COBPEMEHHOM MHPE.

3neck MBI XOTenH Obl 0OpaTUTh BHUMAHUE, YTO CPAaBHEHUE NPUHIMIHAIBHO Pa3HBIX
9kOHOMUK JlpeBHOCTH W COBpPEMEHHOCTH, MOJB3YSICh TOJBKO JCHE)KHBIMH HM3MEPHTEISIMH,
00s13aTeNBHO JaCT UCKaKEHHBIA pe3yiabraT. OCHOBHAs MPUYHMHA STOTO UCKKEHHS B TOM, YTO B
HKOHOMHKE HET TEXHOJIOTUU U3MEPEHHsI CTOUMOCTH OKPYXKAIOIIEH Cpesibl.

E€ orcyrctBue He ma€T BO3MOXXHOCTM NPaBWIBHO paccuuTarh M CPaBHUTH
MIPOM3BO/ICTBEHHBIE MOIIHOCTH 3KOHOMHYECKOTO M TNPHPOJHOrO oOBekTa. Jlenmo B TOM, 4TO
mo00i mpUpONHBIA OO0BEKT TaKke Kak W HKOHOMHUYECKHH 00nazaer omnpenenéHHON
paboTOCIIOCOOHOCTHIO, KOTOPAst TOKE U3MEHSETCSI BO BPEMEHHU.

JInst Toro, 4ToObl OTHOIICHHS OBUTM COATaHCHPOBAaHHBIMH HY)KHO MMETh BO3MOXKHOCTH
CPaBHHMBaTh YKOHOMHUYECKHE MOIIHOCTH W MPUPOJHBIC B OJHUX W TeX e eauHunax. M sro
CpaBHEHHE HEOOXOJMMO JeNaTh BCerja W BCHOJY. MOXKHO, KOHEYHO, OLEHHTh B J0JUIapax
CTOMMOCTH BOJbI, BO3/yXa, HO 3TO OyJeT 3aBeOMO MCKa)KEHHAsS OLIEHKAa. DKOHOMHCT HE MOXKET
NPOBECTH MAPKETUHT U OMPEACIUTH «CIPOC» HA BOIY y 3€pHA. DTOMY DKOHOMHKA HE yuut. U
TEM HE MEHEe TaKO# «CIPOC» CYIIECTBYET, HO OH BBIPKACTCS HE B JOJUIapax, a B KOJMYECTBE
HE00X0MMOM 3epHY CBOOOTHON sSHeprum At oOecriedeHuss cBoero pocta. Ilpu stom s
npruoOpeTeHNs ATOM PHEPTUU 3€pPHO TaKKe HECET TpaThl, HO HE JICHEXKHbIE, a YHEPTeTUUYECKUE.

Camblii 60JIBILION «CIIPOCY Y 3€pHA HA BOAY, TaK Kak OHa cocTanisieT npuMepHo 80% ero Beca. 1
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€CIT Ha «BXOJ» 3€pHa MOCTYNAeT «OTpaBJIEHHAs» BOJAA, OHO BBIHYXJIEHO Il oOecrieueHus
CBOEHW 3aIMTHl 3aTPAuYMBATh 3HAUYUTEIHHO OOJIBIIE PHEPTrUU, YeM B HOPMAJbHBIX YCIOBUAX. B
pesyibTare 3THX 3aTpaT CBOOOJHON OSHEPruM, KOTOphIE HECET 3EpHO IS TOrOo, YTOOBI
COXPaHUTHCSA (BBDKUTBH), TPOM3BOAMTCS MEHBIIEE KOJIUYECTBO CBOOOTHOW SHEPrUH. ITO
O3HAayaeT, YTO BEJIMYMHA CBOOOJHON HHEPruM B COOpPAHHOM YypoO)XKae NILEHUIIB, KOTOpas
noTpelisiyia OTPaBJICHHYIO BOJy HHXeE, YeM Y MIICHMIbI, KOTOpas MoTpelisyia HOPMaJIbHYIO
BOZY.

Kak BuIHO U3 TpUBEACHHON TAOIUIIBI IPUYHMHON TaKOH CUTYAIlUH SIBISIFOTCS TEXHOJIOTUU
C «OTPABJICHHOM HAYMHKOW», HO B KPACUBOU yIaKOBKE. ECTECTBEHHO, YTO TaKHE TEXHOJIOTUU HE
CTIIOCOOCTBYIOT NEpPeXoy K yCTOMYMBOMY Pa3BUTHIO U, HA00OPOT, CIIOCOOCTBYIOT JeTpalialliu
okpyxartomeid Yenoseka cpeabl. Bripenp Mbl uX Oy/ieM Ha3bIBaTh TEXHOJIOTHUSAMH JIETPaIAIIH.
Kakyto ke TEeXHOJOTHIO MOXKHO CETrOJHS NPEIOKUTh U pelieHus 3Tux mnpooduem? IIpobnemy
IIPECHOH BOJABI MOXXHO pEUIUTh C IMPHUMEHEHHUEM MPUHIUIHAIBHO HOBOM TEXHOJIOTHH,
IIPEUIOKEHHOM CIIELMaIMCTaMU BBIIIE Ha3BAaHHOTO LleHTpa TEXHOJIOrUH YCTOMYHUBOIO Pa3BUTHSL.
E€ cyrb — B ympaBisieMOM WM3MEHEHHUM I1apaMETpPOB BOAHOIO pacTBOpa IOJ BO3IECHCTBUEM
IIPOITyCKAaEMOTO0 4YE€pe3 HEro JJIEKTPUYECKOIO0 TOKA U HANpPSDKEHUS C  ONpeAciICHHBIMU
aMIUIUTYIHO-YaCTOTHBIMH XapaKTePUCTUKaMHU.

ABTOpaMHU TEXHOJIOTUM DPa3pabOTaH CIEIHANbHBII peakTop, B KOTOPOM Yepe3 BOIHBIN
pacTBOp MOJ HANPSIKEHUEM IPOXOIUT DSJIEKTPUUYECKUI TOK MEXAYy KaToaoM M aHoaoM. B
peaKkTope B aBTOMaTUYECKOM PEKUME MOAOUPAIOTCS TaKHE MapaMeTpbl TOKAa U HAPSHKEHUS, TIPU
KOTOPBIX 00pa3yeMblii B BOJHOM PacTBOPE BOJHOBOM MOTOK MPUOOpETAET ONpeaesICHHBII CIIEKTp
aMIUTUTYAHO-YaCTOTHBIX XapaKTEPUCTUK, HEOOXOAUMBIi 11 TpeoOpa30BaHus BOJHOTO pacTBOpa
Ha JBe (pakmuu, obecredrBarone TpeOyeMyl0 MPOIMYCKHYIO CHOCOOHOCTh KaHaja JUIs
nepeHoca CBOOOTHON SHEPTUH.

Bona, oOpabGotanHas y aHoaa, mpuoOpeTaeT KHCIOTHBIE CBOMCTBA 3a CUET CHIIbHBIX
KHUCIIOPOAO0COIEPKAIMX OKUCIUTENCH U 00aaeT CHIbHBIM JAe3MH(DHUIMPYIOIIUMHU CBOMCTBaMH,
IPUYEM C YHUBEPCAIBbHBIM CIIEKTPOM JICHCTBHUS, T.€. 00e3BpEKUBACT OAKTEPHH, TPUOBI, BUPYCHI U
IIPOCTENIINE, HE IPUYUHSASA Bpea KIETKaM 4€l0BeKa U JPYTUX BBICIINX OPraHU3MOB.

Bona, obpaboranHast y katoja, mpruoOpeTaeT ILIeoYHbIe CBOICTBAa M, camMoe TJIaBHOE,
JIOCTOMHCTBO — MPUOOpPETaeT aHOMAJIbHBIE AIEKTPOHO-OHOPCKUE CBOICTRA.

[Tomydyennas TakuM crocoOOoM Boja OJHM3Ka MO BKYCOBBIM KaueCTBaM K BOJE U3 TOPHBIX

POOHUKOB. Taxkas BOJa CHOCO6CTBy€T HOpMaJin3anuu MnpouecCCoOB KUBHCACATCIIBHOCTU KJICTOK!
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oOMeHa BelecTB, HOHHOTO OOMEHa, BHYTPEHHEH pecnupanuy, OHOJOTHYECKOr0 OKHCICHUS,
pEaKTUBUPYET HApYIICHHbIE ()EPMEHTHBIE CUCTEMbI. Y HUKaJIbHAsi COCOOHOCTh TaKOW BOJABI —
3TO CHOCOOHOCTh BBIBOJUTH M3 OpraHu3Ma YyKEpOJHbIE BeleCTBA — KCEHOOHMOTHKHU.
DJNEeKTPONU3 pa3pyliaeT B BOJIE, HUTPHUTBI, HUTPATHI, XJIOP, (EHOJBI U Jpyrue KOMIIOHEHTHI,
HMOHBI TOKCUYHBIX METAJIJIOB IIPEBPAILasl B IPUPOIHBIE OKUCIIBI, OCENAIOT COJIU )KECTKOCTH.

YenoBeyeckuii OpraHu3M C MUIIEH MMOJIy4aeT IMOJHbIM HaOOp MHKPOIJIEMEHTOB U HET
HEO0XOIUMOCTH MUTH SAOBUTYIO BOJLY C OYJTbOHOM TOKCHHOB.

IIpumenenne B palMioHE IIUTaHUSA BOJABL, C ONTHUMAJbHBIMH  IapaMeTpaMu,
COOTBETCTBYIOIIIMMU BHYTPEHHEH Cpele OpPraHu3Ma, Kak IIpU IIUTbE B CHIPOM BHJIE, TAK U
IIPUTOTOBJICHUE ITUIIY HA TAKOU BOJE CAEJIAET HaIlly )KU3Hb JOJITOW U 3I0POBOH, /1A €Ie YCKOPUT
B 2—3 pa3a NpUroTOBJIEHHUE MULIH.

Hcnonp3oBanue 3TOM TEXHOJOTUU MTO3BOJISET:

® BOCCTaHAaBJIMBATh MMMYHHTET U MOBBIIIATH )KU3HECTOMKOCTD KUBBIX OPTAHH3MOB;

e 00cCIeYuTh MPOBEJICHUE  CAHUTAPHO-TUTHEHUYECKUX  MEPONPUSTHIA 0e3
MCIO0JIb30BaHUsI XHMHUYECKUX MPENaparoB;

® 3aMETHO MOBBICUTH KAUECTBO W MHUIIEBYIO IEHHOCTh MUIIU, COAEPKAIIEH B CpeIHEM
50—60% BoxpwI;

e rmoxydarth 00€33apaKeHHYI0 M OHMOJOTMYECKH IOJHOLEHHYIO BOIY [UISl THTHS H
MPUTOTOBIICHUS TTHIIIH.

MBI yke yKa3bIBaIM Ha BRICOKYIO CTEIIEHb CKPBITON TOKCHYHOCTH 3€pHA U MPOJIYKTOB €TI0

nepepabotku. [IpuBeeHHas TEXHOIOTHS BOIOMOATOTOBKY TTO3BOJISIET PEIIUTH U 3Ty MpoOiIeMy.

VYnpaBieHue mapamMeTpaMd BOJABI IO3BOJISIET MPOU3BOAUTH 00€33apakKMBaHHE U
JIETOKCUKAIIMIO HUCIOJb3yeMBIX HpU BbINIEUYKe Xjie0a KoMHoHeHTOB. Co3laHue HaMIy4IInuX
YCIIOBHM JJIsi pAa3BUTHUS JKUBBIX JPOXIKEBBIX KYJIBTYp MO3BOJISIET 00ECIEUUTh 2-KPaTHBIM POCT
NPOU3BOAUTENBHOCTH  TpyAa.  MHTeHcudukanmuss  QepMEHTaTUBHOIO  THUAPOJIU3Aa |
o0e33apakuBaHNEe MYKU KapJHHAJIbHO H3MEHSIOT XapaKTep METa0OJUYECKUX MPOIECCOB IPH
YCBOCHHH YEJIIOBEKOM XJieha.

JUist IpOM3BOIUTENISI UCIIOJIb30BAaHUE 3TOW TEXHOJOTMH OyJeT 03HayaTh NPAaKTUYEeCKU 2-
KpaTHbIM pocT BanoBoi npuObuIH. [loTpedurens ke mosyyaeT MOUIMHHYIO MUILY, MUTAIONIYIO
ero SHeprueil, 00ecrneynBaroIyl0 YCTOWYUBBIA POCT €ro 30POBbS U AKTUBHOIO JOJTOJICTHS.
Taxoi x1€0 MCKII0YaeT PUCK BO3SHUKHOBEHHS OXKHPEHHS M caxapHOTo Auadera, a TakKe paka
MOJIOYHOM KEJIE3bI Y KEHILMH.

IIpn uUCHOJIB30BaHUM OJMHAKOBBIX WHIPEIUEHTOB JIOCTUTAIOTCS COBEPILUEHHO DPa3HbIE

pesynbTaThl (Tabn. 7.). Ilouemy? HoBoe MHpPOBO33pEeHHE, BOILIOMIEHHOE B TEXHOJOTHIO
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xJie0oneueHus, MO3BOJSET U3MEHUTh COOTHOLIICHUE MEXIY «BXOJOM» M «BBIXOJIOM» IIpoliecca.
JIOCTUTHYTBI BBIMTPBIII SIBJISIETCS MCTOYHUKOM HCTUHHOM NPUObUIM. DTO M €CTh pealbHOe
M3MEpEHHUE KYIbTYpbI, OTpeAesieMOe pOCTOM CBOOOTHOW YHEPTUU B CUCTEME.

Ta6u. 7. CpaBHEeHHUE pa3IMyHBIX TEXHOJIOTHH XJIeO0oneueHus

TexHosornn Crpanbl CooTHOLIeHNE MOJIHBIX JHEPro3aTpaT
Ha o0ecrieyeHHe YeJ0BeKa 1 KKaa cBOOOAHOI JHeprun
P® ~38:1
[Ipumensiemsie EC ~348:1
CIIA ~25,4:1
Hogas PO ~73:1

IIpu 3-xpaTHOM pocTe CBOOOJHON »SHEPruuM OT YHOTpeOsieHuss B mnuuyy xieoa,
BBHITICYCHHOTO TI0 HOBOW TEXHOJIOTHH, OyeT 00E€CTIeYeHO eKETOqHOE:

® CHIDKEHHUE MOTPEOHOCTHU B MPOJIOBOIBCTBEHHOM 3€pHE U MyKe ~35%);

e CHIDKEHHUE noTpedbHocTu B HepTH ~ 12 MuH. T/TOJ;

® POCT HalMOHAJIBHOTO OorarcTBa ~ 120 Mipa. pyoseil (B TEKYIIHMX IIeHaX);

® [PUPOCT CPeIHEN MPOIOJKUTENLHOCTH KU3HU HaceneHus: Poccuu ~25 ner;

® yCTpaHEHHE YIpO3bl IECHNOMYJISALIUN HApO/a;

®  POCT KM3HECTIOCOOHOCTH IrOCyIapCcTBa;

® CO3/JaHME HOBON DSKOHOMHKHM IIPOM3BOJACTBA JKOJIOTUYECKH UHUCTBIX IPOAYKTOB
MIUTaHUS.

3TO MOKHO MOKa3aTh Ha MPUMeEpPEe NTHULIEBOJICTBA, 1€ MOTYT ObITh JOCTUTHYTHI HE MEHEE

BIICYATIIAIONIUE pe3yabTatThl (Tab:.8.).

O06e33apakxuBaHue 3epHA MO3BOJIMT CHU3UTh MOTEPU HEPTUU MTHULBI HA JETOKCUKALUIO,
MOBBICHTh YCBOSIEMOCTb 3€pHa M, COOTBETCTBEHHO, NMPHUBECHI MTHIIBI HE MEHEE YeM B JIBa pasa.
CHuXEeHUE TOKCHMYHOCTH KOPMOB OOECHEUUT KAayeCTBEHHBIH pPOCT MPOAYKIMU TNTUIEBOJICTBA,
MOCKOJIBKY BO3MOJKHO 3aMETHOE CHIDKEHHE MX MHTETPaIbHOM TOKcM4YHOCTH. W BCe 3TO mpu HE
MEHee 4eM 2-KpaTHOM pOCTE PEHTAa0eTbHOCTH MPOU3BOICTBA.

Tabn. 8. Bnusinue kauecTBa KOPMOB Ha MPUBECHI NITUITBI

Kopm JHepreTuyeckKas HNuTerpansnas Bobixon cBoOoHOM IIpusecsl, r/1eHb
HEHHOCTh, KKAJ/KI | TOKCHYHOCTh, %o JHEPrUuM, KKAJI/KT
Kykypysa 3250 45 1500 52 (CHIA)
ITurennna 2900 69 600 23 (PD)

IIpoBeneHHOE pacCMOTPEHME IPECICNAOBAIO OJHY LEIb Ha KOHKPETHBIX IIpUMepax
IPOMWITIOCTPUPOBATh OOIIMK NMPHHLUI CO3JAaHUS TEXHOJIOTUH, HE MPOTHUBOPEYAIIMX 3aKOHAM
COXpAHEHHUS M pOCTa MMOTOKA CBOOOIHOM 3HEpruu. YKa3aHHbIE TEXHOJIOTHHU SBIISIOTCS 0a30BBIMU
1151 TI000T0 0OIIECTBA, JKETAIOUIETO BEIMTH U3 KPU3HCA U MEPEUTH K YCTOHYMBOMY Pa3BUTHIO.

Ecnu oueHb KpaTKO OXapaKTEpHU30BaTh CyTh ITUX TEXHOJIOTUMH, TO OHA — B YBEJIIMYECHUH

NpOAOJIKUTCIIBHOCTH aKTUBHON JKM3HM U B YBCIMUCHUHN 071aroCOCTOSTHUS O6H_[€CTBa npu
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OJIHOBPEMEHHOM CHIDKEHHMHU MOTPEOJICHUS PECYPCOB U YMEHBIICHUH HArPy3KH Ha OKPYXKaIOIIYIO
cpeny. [laHHBIM BBIBOJ IOJIHOCTBIO COTJIACYETCs C MIEEH: «3arpaT — IIOJOBUHA, OTJa4a —
JIBOMHAS.

Wnes chopmynupoBana B nokiane Pumckomy KiyOy, nonrorosneHHbM B 1995 1. Tpems
aBropamu: O.Baiinzekkep, O.JloBunc u Jl.JloBunc mnox HazBaHueMm «@aktop UYerbipe» —
yIBOCHHE OOTaTcTBa MpPU JABYKPATHOM YMEHBIIEHUH IMOTPEOJICHUS PECYpCcoB. DTy «KPBUIATYIO
¢bpaszy» aBTOpPHI HILTIOCTPUPYIOT Ha npuMepe 50 pa3IMyHBIX TEXHOJIOTHH, CIPAaBEAIUBO OTMEYas,
YTO MX CIIMCOK MOKHO 3HAYUTEJILHO PACILIUPUTE.

MBI NOTHOCTBIO pa3zenseM 5Ty IMO3ULHMI0 aBTOPOB JOKIAJa M I10JIaracéM, 4YTO 3TUM
CIHCKOM HE OTPAHUYHMBAETCS COCTAB TPEOYEMBIX TEXHOJIOTUH KN3HEOOECTIEUCHUSI.

Bonee toro, 6bu10 ObI KpaifHe MOJE3HO UMETh HE MPOCTO CYMMY TEXHOJIOTHH, a CHCTEMY
(YHKIIMOHATIBHO YBSI3aHHBIX MEXay co00#l TexHoJIoTHil xu3HeoOecreueHusi. B sTtom ciydae
MO3KHO OBLIO OBbI peabHO TOBOPUTH U O «(haKTope BOCEMB) U BBILIE.

Obwutl npunyun Kraccugurayuu mexHoai02uil

Msbl HyXgaeMmcss B HEKOTOPOM KJIacCH(PHKATOpe, CO3JaHHOM 3apaHee, HO 00IaJarolumM
TaKUM CBOMCTBOM, YTO Ka)XJI0€ MPHIAyMaHHOE, M300pETEHHOE TEXHUYECKOE CPEICTBO WIIH
MaTepuan YK€ UMeEN0 Obl «CBOIO IOJIOYKY», «CBOE MECTO», NMPEAHA3HAUYEHHOE Ul Ka)J0ro
Marepuana U TEXHUYECKOIO CPEICTBA, KaK I TEX, KOTOPBIE YXKE €CThb U UCIIOJIb3YIOTCS, TaK U
JUIS T€X, KOTOPBIX €IlIe HET ¥ KOTOPHIE elle «HE U300pETEeHBI».

[TockoabKY MPEACTOUT UMETh N0 ¢ OECKOHEYHON COBOKYIHOCTBIO JIBUXKEHUN, KOTOPBIE
pa3IMyaloTCs «HAIPaBICHUEM», TO Mbl JOJIKHBI HAMTH TakKylO «I1apy HalpaBiIeHUID», KOTOPbIE
JTAI0T TOYHYIO TUXOTOMHUIO. Tako¥ mapon IBUKEHUN SBIISIOTCS IMPOLECCHI IEPEHOCA: NIEPEHOC BO
BPEMEHHU U IIEPEHOC B IIPOCTPAHCTBE.

[TepBbIil THI TIEpeHOCA «COXPAHSIOMUI MECTO» B OOBIIEHHON KU3HU MPUHATO HAa3bIBATh
XpaHEHUEM.

Bropoif TMn mepeHoca «COXpaHSIOUIMI HampaBieHHEe» B OOBIICHHOHN KU3HHU MPUHSTO
Ha3bIBaTh «TPAHCIIOPTUPOBKOM 10 33 JaHHOMY HaIIPaBJICHUION.

JUis MCKITIOUEHMsI YTEUKH XPaHUMOTO M3 MecTa XpaHEHHUs BaM HEoOXOIuM Marepual,
KOTOPBI MOXKHO Ha3BaTh «HE-TPAHCIOPT», YTO B OOBIACHHOW XH3HM OyJeT 3By4arh Kak
U30JIALHSL.

He menee 0o4eBHAHO, YTO IPU TPAHCIOPTUPOBKE IO 3aJaHHOMY HAIIPaBICHUIO» HAM

TaKkKe HeoOXOJIMM MaTepHaj, KOTOPBIH YAEp)KUBAeT MEPEHOCHUMBIH MOTOK B 33JaHHOM pycIe.

28



OTO TOT K€ NPOLECC «U3OJILUN», KaK «HE-TPAHCIIOPT» IO HE 33JaHHBIM HalpaBICHUSIM. UTAK,
Mbl uUMeeM: l) TpaHCIOPT BO BpPEMEHH; 2) TPAaHCHOPT B IMPOCTPAHCTBE. AJIBTEPHATUBOM IIO
OTHOIICHHIO K KaXJOMy M3 OTHUX IPOLECCOB sABISAETCS «HE-TPAHCIIOPT», KOTOpPBIH
paccMaTpuBaeTCs Kak yAep)KaHUE B 3aJaHHOM pyCJI€ WIN yAEpKaHUE B 3aJaHHOM MECTE.

Bo3MoxHBIE OOBEKTHI TPAHCIOPTUPOBKU: 1) TpaHCHOPT DSHEPruM; 2) TPAHCIOPT
MaTepHalioB; 3) TPaHCIIOPT HH(POPMALIHH.

Opnako, BBINOJHEHHE JIOO0H M3 TPaHCHOPTHHIX (YHKIMHA TpeOyeT pacxoja MOTOKa
cBOOOTHOM PHEPTUU WM PACX0/a MOIIHOCTH. HO MMEHHO 3Ta BeTUUrHA U SBIISETCS MOATMHHBIM
OTpPaHHYUTENIEM BCEX BO3MOXKHOCTEH o01mecTBa. /s Kaxa0ro MOMEHTa BPEMEHU U [Tl KaXI0u
COLIMAIbHO-?)KOHOMHUYECKOW CUCTEMBI MOJTHASI BEJTMYMHA CBOOOIHOM MOIITHOCTH — OTPaHUYCHA.

CymecTBylomue  KIacCU(PHUKATOPbl ~ MaTepUalioB M TEXHUYECKUX  CPEJCTB,
CKJIaJIbIBAaBIIMECS CTUXMHHO, HE TMO3BOJIAIOT (POPMUPOBATH LIENH CO3AABAEMBIX TEXHOJOTH,
OPUEHTUPOBAHHBIX HA YCTOMYMBOE Pa3BUTHE.

beckoneuHoe pazHooOpa3ue U3roTOBISEMBIX MATEPUATIOB U TEXHUYECKUX CPEJICTB JaBHUT
CBOMM HEO003pMMBIM MHOKEeCTBOM. Kakercsi, Henmb3s YBHIETh Jake HaMeKa Ha MPHUHLHUII,
KOTOPBIA IIO3BOJIUT HMX IMPHUBECTH B HEKOTOPYIO CHCTeMy. Tem He MeHee, TaKOW IIPUHIIUII
u3BeCTeH 0oJiee IBYX COTEH JIET.

OTOT NPUHIUI OPUEHTUPOBAH Ha MUP JBM)KCHHUH, a HE HAa MUp Tel. Takoil 00BEKT, Kak
[IapOBO3 — ATO HEKOTOPBIM MpeIMeT CO CBOMM MMeHeM. Ho mapoBO3 OTHOCHTCS K KaTe€ropuu
TPAHCIIOPTHBIX CPEACTB, IpEIHA3HAYEHHBIX U1 IepeBo3kM MarepuanoB. Ilocimeanee ero
ONMCAHUE SBJIAECTCA ONHUCAHUEM W3 MHUpPA JABWKEHUMN: MBI OTBEYaeM Ha BoIpoc: «YTo «OHO»
Jenaer?»

Oka3bIBaeTcsi, 4TO BCE TEXHOJOTHH OOECIEUYMBAIOT TOJBKO OAHY (DYHKIHIO: (YHKIHIO
«IIEPEHOCa» 4YEro-To, OTKYAA-TO M KyJda-TO. BCE BO3MOXKHBIE TEXHOJOTMU — 3TO MEXaHU3MBbI
IIEPEHOCA BO BPEMEHU U ITPOCTAHCTBE.

Q@ynxyuu nepenoca 60 Bpemenu u Ilpocmpancmee
¢bukcupys BHUMaHME HAa (PYHKIIUHU IIepeHoca, TO ecTh creruduke GopMbl IBUKECHUS, MBI

MOYKEM yTBEP>KAaTh, YTO Bce (POPMBI «IIEPEHOCA» paclajaroTcs Ha JIBa U TOJBKO JABa Kiacca: 1)
MIEPEHOC «BO BPEMEHU», 2) MEPEeHOC «B IMPOCTPAHCTBE». B 0OBIAEHHOW KM3HH IMEPEHOC BO
BPEMEHM INPUHATO Ha3blBaTh XpaHeHUeM. YTto Takoe Bam Xo0s0auapHUK? DTO TEXHUYECKOE
CpeACTBO A MepeHoca Bamux mpoaykToB mutaHusi 0e3 M3MEHEHHs UX KauyecTBa BO BPEMEHHU.

Uto Takoe 31eBatop? ITO TEXHUYECKOE CPEICTBO JUIsl IEPEHOca 3epHa BO BpeMeHu. CyIIecTBYeT
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NPaKTUYECKH OECKOHEUHOE YHCII0 MAaTEPUANIOB U TEXHUUYECKUX CPEJICTB, KOTOPBIE PEATU3YIOT 3Ty
(GYHKLMIO XpaHEeHHUs], WK TIEPEHOCa BO BPEMEHH.

DTO XpaHEHHE TMpeArnoJiaraeT HaJlWuue HU30JsAUUMU (He-TpaHcnopTa). XOJIOIUIbHUK
M30JIMPYEeT TMPOAYKTHl TMHTAaHUS OT BO3JCHCTBUS TMOBBIIMIEHHONW TEMIEpaTyphl. IJIEBaTOP
M30JIUPYET COXpaHSAeMOE 3€pHO OT HEOJIArompHATHBIX BO3JCHCTBUI OKpYXalomehd Ccpessl.
OnHako OOBEKTOM XpaHEHHsS MOTYT OBbITh HE TOJIBKO MaTepHajbl, KaK B NMPUBEACHHBIX BBIIIE
npuMepax. OOBEKTOM XpaHEHUsI MOXET OBbITh M DHEPIus U OOBEKTOM XPaHEHUS MOXKET ObITh
uHpopmanusa. IlepeHoc BO BpeMEeHHM — MaTepualioB, SHEPrud W MHPOpManuu U oOpasyer
HA3BAaHHBIN BBILIE TUI MAaTEPUAJTIOB U TEXHUYECKUX cpeAcTB. [10cKoNbKY (PyHKIUS H30ISIUN HaM
elle BCTPETUTCS B MPOCTPAHCTBEHHOM TPAHCIOPTHUPOBKE, TO MBI BbIIEIUM 3Ty (pyHKIMio. B
paMKax BBITIOJHIEMON TEXHHYECKUMH CPEIACTBAMHU 3TOW (QYHKIMH, — (PYHKIHHM TepeHoca BO
BPEMEHHU PETYISPHO 3aMEHSIOT OPYr Jpyra, YTO NPHUHATO CBSA3BIBATH C TEPMUHOM «HAY4HO-
TEXHUYECKUU IIPOTPECCH.

3axon HAYYHO-MEeXHU4YeCKo2o npoecpecca
Hopas TexHonorus nNpuxoauT Ha CMCHY CTapOﬁ, eclau OoHa 00eCICUYMBAET BBLIIIOJIHECHUE

3ajaHHOW (yHKIMKM TmepeHoca Oonee 3KOHOMUYHO. [locienHee W O3HAYaeT C MEHBIIMMH
MOTEPSIMU MOIITHOCTH, TO €CTh C MEHBIIIUM PUCKOM JIJIsl YCTOMYHMBOTO Pa3BUTHSL.

HetpyaHo BuaeTh, Kak Ha CMEHY NamUpycy, MEepraMmeHty (Tensubeil Koxe), Oymare
NPUXOAST Bce Oosiee U GoJiee COBEPIICHHBIE «XpPaHUTETN» (IEPEHOC BO BpeMeHu!) nHpopMmaIumu,
Korja Oymara 3aMeHsIeTCsl MarHUTHOU JICHTOM, MAarHUTHBIM JIUCKOM, ONITUYECKUM JHCKOM.

[TocMoTpuTe Ha W3MEHEHHE IOMAIIHUX XOJIOAWILHUKOB WM M3MEHEHHE CKIIJICKOTO
XO34HCTBA...

HyxHo mpuyduth ceOsi BUIETh KaueCTBO BBHIMOJHsIEMOW (DYHKIMU Tpoliecca MepeHoca U ero
KOJIMYECTBEHHBIC XapaKTePUCTHUKH.

OdeBHIHO, XOTSI 3TOT KJIACC M OXBAThIBACT BeIMYailliee MHOrooOpasue CpeiacTB U
MaTepUaIoB s XpaHEHHWs] YEro-To, MM HE HCUYEpIIBIBAETCS BeCh HAOOp MaTepualoB H
TEXHUYECKUX CPEICTB.

Tenepb MBI MOKEM 00paTUTh CBO€ BHUMaHHE Ha (YHKIIUIO IIEPEHOCA B IPOCTPAHCTBE.

31ech, Kak ¥ B MPEABIIYIIEM CIIy4ae, IPOCTPAHCTBEHHBIN MEPEHOC MOXKET OTHOCUTHCS K
MEPEHOCY MaTEPUaJIOB, SHEPTUU U HHPOPMAIIHH.

He menee o4eBHMIHO, YTO HOBBIE MATE€pPUAIBI U TEXHUYECKHE CPEICTBA MPHUXOAAT Ha

CMEHY MOPaJIbHO YCTApEBIIUM I10 MPUIUHE UX OOJIBIIEH S3KOHOMHUYHOCTH.
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3nech HE0OX0AMMO OOpaTUTh BHUMAaHWE HA OTCYTCTBUE €IMHHUIl CPABHEHHUS JUIA
IIPOCTPAHCTBEHHOT'O IIEPEHOCA MAaTEPUAJIOB.

HaspiBanmuch mokazaTeny THUIA TOHHO-KHJIOMETPOB, IOTOM TOHHBI, HO TaK M HE ObLI
yKa3aH 3aKOH, KOTOpBI ycTaHOBIIEH elle bepHymiu:

«Jlnst yBemTMYEHUs] CKOPOCTH TPAHCHOPTHPOBKH B J[Ba pa3a HEOOXOAMMO YBEIWYHBATH
pacxonyemMyro MOILITHOCTb B BOCEMb pa3y.

OTOT 3aKOH, CBA3BIBAIOIIUN CKOPOCTh TPAHCIIOPTUPOBKU C PACXOIyEMOH MOIIHOCTBIO,
HEJb3s OTMEHUTD TaK XK€, KaK HEJIb3sl OTMEHUTh 3aKOH BCEMUPHOTO TATOTEHHUSL.

JI1060#1 MHKEHEpP-TPAHCIIOPTHUK 3HAET, YTO M KOPAOIb M CaMOJIET HCHBITHIBAIOT CHUITY
CONPOTUBIIEHUSI CBOEMY [BHKEHUIO, IPONOPLHOHAIBHYIO IUIOUIAAM IOMEPEYHOI0 CEYEHUs
(«compoTHBIeHUE 10a») U MPONOPIIUOHANBHYIO KBaIpaTy CKOPOCTH.

Enununa wu3MepeHuss yclyr —TpaHcmopra Obula  NpemioKeHa COBMECTHO — C
P.N.O6pasuoBoit B 1980 romy u HazBana cinoBoM «TPAH». Jlerko yBuaerh, 4to ecinu 3a
«0a30ByI0» CKOPOCTh TPAHCIOPTUPOBKH B35ATh CKOpPOCTh B 10 Km/yac, 4TO SBISETCS TUITUYHOU
CKOpPOCTBIO JOCTaBKM TIpy3a IO JKEJIEe3HOM Jopore, TO yciayra TpaHcmopra Oyner pactu
IIPONOPLIMOHAJIBHO KBAApaTy OTHOCUTENIBHOM CKOpPOCTH J0CTaBKU. Korjga Hamm TpaHCIOPTHUKU
HAaYHYT OIUIAYMBaTh HEYCTOMKY Macca)kupaMm 3a HapyIIEHHE CKOPOCTU JIOCTaBKH, TOT/A OHHM
CMOTYT YOEAMTBCS, YTO KaK MAaCCaKUp, TaK U MOTPEOUTEHh YCIyr TPaHCIOPTa, OYAYyT COTIACHBI
IUIATUTh 3@ CKOPOCTh JOCTAaBKM M OIUIAYMBAaTh «3a CKOPOCTbY» MPONOPLUOHAIBHO KBajpaTy
CKOPOCTH JIOCTABKH.

Ho mompoOyiiTe HapymuTh OIUIAYMBAEMYIO BEIMUYMHY CKOPOCTH (B BHJIE HApYIICHUS
«pacIucaHusg») U NOTPEOUTENH 3asIBUT CBOE MIPABO HA OIJIATY HEYCTOMKH.

KonrelinepHass aBTOMOOMJIbHAs MEPEBO3KAa «H3 BOPOT B BOPOTa» Jae€T CKOPOCTh
TPaHCHIOPTHPOBKH mopsaka 40 Km/4ac, TOrjaa Kak CyIIECTBYIOIIUE JKeJIe3HbIE Topord okoso 10
KMm/dac (CpedHsisi CKOpOCTh JocTaBku Onm3ka K 13—14 kwm/gac). YuuThiBas KBajapaT
OTHOCHUTEIILHOUM CKOPOCTH JOCTaBKU, HAXOIUM: YTO MOJIe3HbIN ekt aBTomnepeBo3ku (40 : 10)*
= 16. D10 AEnaeT NOHATHBIM, IOYEMY IIPU «1I€HE TOHHO-KUJIOMETPa» B JECITH pa3 BBILIE, UEM IO
JKEJIE3HON JOpOre, CUNTAETCS BHITOAHBIM Pa3BUBAaTh KOHTEHHEPHBIE aBTONEPEBO3KH.

B pamkax KaTreropuaJbHOIO pacCMOTPEHHUS! BCE TPAHCIOPTHBIE CUCTEMBI CPAaBHHUMBI 110
sKoHOMHYHOCTH 3aTpaT Ha « TPAH». DTo 03HauaeT, 4To aBTOMOOWIIBHBIN, KEIe3HOJOPOKHBIH,
BOJHBINA, TPYOOIPOBOIHBIM M aBUAIMOHHBIA — BCE OHHM NPUHAUIEKAT K OJHOMY M TOMY K€

KJ1accy.
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Hepr,Z[HO BUICTH, YTO 34CCh MbI 3aMHTCPCCOBAHLI KaK B IMPOCTPAHCTBCHHOM, TaK U

BPEMEHHOM TepeHoce 0e3 MoTepsk.

Obwuii knaccuguxkamop mexHon02utl
EcrecTBeHHO Ha mepBOM YpOBHE KiaccH(UMKAaTOpa BBIACIMTH JIBA THUIA TEXHOJOTHI

(puc.2.):

1.

TEXHOJIOTUM COXpaHEeHHUs [JBWKEeHUA BO Bpemenn wu IlpoctpaHcTBe, mpexae BCero
MEPBUYHBIX MMOCTOSIHHO MOTPEOISIEMBIX HCTOYHUKOB SHEPTUHU, K KOTOPBIM OTHOCATCS: BOJA,

BO3AYX, IPOAYKTHI IIMTaHUS, BCC BUJbI TOIJIMBA.
TEXHOJIOInu M3MCHCHHA ABUWXCHHUA BO BpeMCHI/I n HpOCTpaHCTBe, npexKaAC BCCro

HaNpaBJICHUS U CKOPOCTH JIBUXKECHUSI MOTOKOB CBOOOJIHOW SHEpPIuH, coaepialieiics B Boje,

BO3/yX€, MPOAYKTax MUTaHMs, BO BCEX BHIAX NOTPEOIIIEMBIX pecypcax.
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BCE

TEXHOJIOIuH

(MexaHHU3MBI ABU:KeHuda B LT)

1 2
| ypoBeHs COXPA{'IEHI/IE N3MEHEHUE
P(LT) = const P(LT) # const
1.1 1.2 2.1 /\ 2.2
3AIIATA P>0 P<0

2 YPOBEHDb XPAHEHUE

(U30J1A0U ) HAKOIUIEHUE PACCEUBAHUE

N N NN
FRRRRTRR T

3 ypOBEHD

4 ypoBeHb

12 34 56 78 910 11 12 1314 1516 1718 1920 2122
2324

LT — IIpoctpanctBo—Bpems
M —wmarepuaisl

O — sHeprus

N — undopmarms

Puc. 2.
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Ha cnenyromux ypoBHSIX KIacCU(PHUKATOPA BBIIEISIOTCS:

Texnonoauu coxpanenus
TexHonoruu XxpaHeHus U 3aIUTHl MaTEPHUAJIOB, SHEPTUH, HHPOpMaluu Bo Bpemenn.
IIpumepsr:
XpaHeHHe BO BpEMEHU: XOJIOAWIIBHUK, JIEBATOP, MATHUTHAS JIEHTA (JIUCK);
3ammra OT BpPEOHBIX BO3ACHCTBHIA: J0Ma, OJeXkIa, OOyBb, OpYyXKHE, OXpaHHBIC
TEXHOJIOTUH.
TexHONMOruM XpaHeHUs U 3aIIUThl MaTepHalioB, YHepruu, nudopmarmu B [Ipoctpancrse.
IIpumepsr:
Bce TpaHCHIOpTHBIE CpencTBa: aBTO, JKEIE3HOAOPOKHBIC, BOJIHBIC, aBUA, KOCMHYECKHE,
TpyOONPOBOIHBIE, TEJIEKOMMYHHUKAIIHOHHBIE.
Texnonozuu usmeneHus
JlensTcs Ha IBa BUA:
e TexXHOJIOrMU pacCEUBAHMUS:
Bce TexHonoru, OpUEHTHPOBAHHBIE HAa pACXOJOBAaHME MOILIHOCTH 0€3 W3MEHEHHUs
3(pPEKTUBHOCTH HUX HCIOJIB30BaHUA (POCT MOIIHOCTH JOOBIYM, MPUBJICYCHUE MHBECTHUIIHIA,
3axBaT PECYPCOB, 3aKYNKHU U T.1.).
e TexHOJIOrMM HAKOIUICHMUS:
Bce TexHONOrMHM, OpUEHTHPOBAHHBIE HA POCT HMMEIOIIMXCS MOIIHOCTEH BO Bcex cepax
MaTepUaIbHOU U TyXOBHOU JNEATEIBHOCTH JIIOIEH.
3TO TEXHOJIOTHH, 00ECTIEYNBAIOINE HAYYHO-TEXHUUECKHUI Tporpecc.
PaccmoTpum noapoOHee TeXHOJIOTUH HaKoTUIeHus (puc. 3.).

Texwnonozuu paseumius’

OTO0 MexaHu3Mbl, obecneuuBarone pocT 3()(HEKTUBHOCTH HCMOIb30BAHUS IOJTHOM
MomHocTH N.

TeXHOIOruM HEYCTOWYMBOIO PAa3BUTHS — 3TO TEXHOJIOTUH, 00ECIICUNBAIOIINE PA3BUTHE
B Tekyuiee Bpems (k = 1, 2 rona), Ho He oOecneunBaroUe PocT AIPPEKTUBHOCTH B CPeIHEH U
JIOJTOCPOYHOM NEPCIIEKTUBE.

TexXHOJIOruH YCTOMYMBOTO pPa3BUTHS — 3TO TEXHOJOTUH, 00eCHeunBaloIue pa3BUTHE,

KaK B TEKyllee Bpems, Tak U B nepcnektuse (k = 1—25)
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2.1
TEXHOJ/IOI'HH
HAKOIIJIEHHA
211 212
TEXHOJIOI'N TEXHOJIOI'N
PA3BUTHS JNIETPAJIALIMA
P=Nxy*>0 P=Nxy" <0
2111 2112 2121 2122
Texuonoruu,
Texnonorun Texnonorun YMEHBIIAOIIHE Texnonorumu,
HEYCTONYHMBOIO YCTOHUYUBOrO TOJIE3HYIO YMCHBIIAOIINE
pas3BUTHS pas3BUTHS MOIIHOCTb Bpemst
B CHCTEME AKTHBHOU
}/r > 0’ }/n’ }/m < 0 ]/', 7", J/m >0 pUpoIa— KA HUA
o011ecTBO—
YeN0BEeK
L T L T L T L T
Puc. 3.

TeXHOJ'IOFI/II/I, paspymaromue  CUCTEMY HpPIpOI[a-O6H_IeCTB0-LICJ'IOBCK oCpeaACTBOM
YBCIMYCHUA OTXOAOB H, CJICAOBATCIBHO, YMCHBIICHUA CBO6OI[HOI>1 9HEprun, YyMCHBIICHUA
HHTCJUICKTYAJIbHBIX CHOCO6HOCT€I71, YMCHBIICHUA BPEMCHU aKTHUBHOM JKHU3HH, TO €CTb 30POBbA

HACCJICHUS U BCCTO KUBOT'O, UX HA3BIBACM TCXHOJIOTUAMU ACTpAdalluH.
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HccnenoBanusi, NPOBEICHHbIE CHELUAIMCTAMU LIEHTpA TEXHOJOTHH YCTOWYUBOIO
pa3BuTHs MEXAYHapOIHOTO YHHMBEpPCHUTETa NpPHUPOIBI, oOmecTBa M uenoBeka «JlyOHay,
IIOKa3bIBAIOT, YTO OCHOBHOW IPUYMHOM YXYALIEHUS 30pPOBbS, COKPAIIEHUS BPEMEHH aKTUBHOU
KU3HU U TOBBILICHHONW CMEPTHOCTH SBIISIETCS YMEHBILIEHUE II0JIE3HOM MOIIHOCTH (MOTOKA
CcBOOOJTHOW SHEPTuM), coJepKamleiicss B BOJE, BO3AyXe, IOYBE, MPOAYKTax mNuTaHusA. Tak,
Hampumep, Ui cropanusi 1 kr O6eHsuHa TpeOyercst okoio 300 JIUTPOB KHCIOPOAA, W 3a 4ac
paboTBl MOTOp JIETKOBOTO ABTOMOOWJISI TMOTJIOIIAET CTOJIBKO KHCIOpPOJa, CKOJIBKO HYKHO
4eJI0OBEKY /IS AbIXaHHs B TEYEHHE OJHOro Mecsua. Ilpu sToMm kucinoposa ussiMaercs U3 30HbI 1—
2 M HaJl ypOBHEM 3eMJIM (30HA JIbIXaHUS YeNOoBeKa), a 3aMeHsieTcs orpadorasummu razamu JIBC.

CHuXeHue J0NM KHCIOpoAa TaM, TJe HAaXOAUTCS 30HA MPOKUBAHUS OOJBIIMHCTBA
JKUTENeW IUTaHeThl, BBI3bIBaeTCA paboToil apurareneil BHyTpeHHero cropanus (IABC)
HE3aBUCUMO OT NMPUMEHIEMOTr0 TOIUIMBA (TPAaAUIMOHHOTO — OEH3MH U JU3ENIbHOE TOIUIMBO, U
aJIbTEpPHATUBHBIX BUOB), T.K. PaCX0Jl KUCJIOPO/Ia PU 3TOM MPHUOIU3UTEIBHO OJIMHAKOB.

Bo3MOXXHBIM pelieHneM MpoOJieMbl SBISIETCS MEpexol K THOPUIHBIM —CHIOBBIM
ycTtaHoBKaM. [y rmoe3 ik Ha aBTOMOOMIIE TI0 TOpoAy OOJIbIIas MOITHOCTh HE HYXHA, 8 TUKOBBIE
Harpy3Ku IIpY pa3roHE MOXHO KOMIIEHCUPOBATh MCIIOJIb30BAHUEM HAKOMMTEISA YHEPIUM B BUIE
ANEKTPUYECKUX KOHJEHCATOPOB, AKKyMYJIMPYIOIIMX YHEPIHIO IIPHU 3aMENJICHUU, TOPMOXKEHUU U
Ha XOJIOCTOM XOJly IIPH OCTaHOBKaXx.

Crnemmamucramu HTL[ «P33T» Obuin mpoBeNeHbI SKCHEPUMEHTHI Ha JEHCTBYIOIIUX
oOpa3ax M pacueTbl, NOKa3aBIIue APPEKTUBHOCTb KOMOMHHPOBAHHBIX YCTAaHOBOK Ha
aBTOMOOWJIIX PAa3HOTO HA3HAYEHUS, a TaKXKe Ha JCUCTBYIOIIEH MOJENM >KEIEe3HOIO0POKHOM
CaMOJBIDKYIIEHCs TUIaT(GOpMBbl. AHAIM3 Pe3yJbTaToOB IOKa3bIBAET, YTO, HAIIPUMEpP, MOIIHOCTb
JIBUTATENsl aBTOTPAHCIIOPTA HUYTO HE MEIIAET YMEHBIINTD B § pas.

Ha npyrux Bunax tpancnoprta 3¢p(eKTHBHOCTD €II€ BbIIIE, T.K. COMPOTHBIIEHUE KAUCHHIO
no penbcaMm B 20 pa3 MeHblIe, YeM MpHU JBHKEHHHM aBTOMOOWIA MO acdaibTy (Ha KoJjiecax ¢
PE3NHOBBIMM MTOKPBILIKAMH).

CxemMa KOMOMHHMPOBAaHHOW ycTaHoBKM mpocra: JIBC HeOosblmold MOIIHOCTH,
paboTaronii B MOCTOSHHOM peXuMe (IIPU MHUHUMAJIbHOW TOKCHUYHOCTH), BpalllaeT T'€HEepaTop,
KOTOPBIH MUTAET TATOBBIA IEKTPOMOTOP. VI3NMHMIIKK 3HEPruu, BbIpabaThIBAEMOM T'€HEpaTopoM
IIPU pasHbIX peXUMax ABM)KEHMS, a TaKKE DHEPIUsl peKylnepaluu, MOCTYNalT B €MKOCTb
HaKONMMTEIb W 3aTeM, MO0 Mepe HaJ0OHOCTH, pPACXOIYyIOTCS MpPHU pa3roHaxX WIM 3aTSKHBIX

noabeMax.
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A

PaccmoTpuM 1enecooOpa3sHOCTh MPUMEHEHHs 3TON YCTAaHOBKM Ha IpUMEpE TEIUIOBO3a:

(MomHOCTh mu3ens — 1170 n.c., ynenbHbId pacxon TormmBa — 154 T j.c. / 4ac, CTOUMOCTb

IU3eNIbHOrO ToIIMBa § pyO. 3a kuimorpamm). JlomycTum, 4To TemioBo3 paboraer 1 uac co

CpelHEel MOIIHOCTBIO paBHOU 75% OT HOMUHaANBHOM, T.€. 877,5 n.c. B 3TOM Ciyyae cTOMMOCTb

pacxoayemMoro B TCUHCHHUEC Yaca pa60TI>I TCIIJIOBO3a TOIIJIMBA COCTaBHT:

877,5 n.c. x 0,154 kr n.c./gac = 1080 py0.

[Tpu ucroNb30BaHUM Ha MAaHEBPOBOM TEIJIOBO3€ KOMOWHUPOBAHHOM CHIIOBOM yCTaHOBKH

AOIIYCKACTCd Ha OCHOBAHUU MPOBCIACHHBIX I/ICCJIGI[OBaHI/Iﬁ lO-KpaTHoe CHM>XKCHUEC MOIIIHOCTHU

MNPpUMCHACMOI'O qU3CIIA.

B sTom ciyuae npu ynensHOM pacxoje 160 r Ji.c./g9ac CTOMMOCTD TOIIMBA PAaCcX0LyeMOTO

B TeueHue yaca pabotel TerioBo3a ¢ KCY ¢ mpumeHeHueM Bbleyka3aHHbIX uznenuit HTL]

«PO9T» cocraBur:

170 n.c. x 0,16xr n.c./gac x 0,6 x 8 py6./kr = 130,56 py0.

CHmxeHue MMPAMBIX paCXO0J0B HAa TOIIJIMBO 6yneT COCTaBJIATh.

1080py6.: 130,56py6. = 8,27 pa3za

3a cuyeT uero MPOMU3OLLIO CHHKEHHE TMpsMBIX pacxonoB? CHMXKEHHE pacxol0B

NPOM30LUIO 32 CYET YMEHBLICHHS MOUIHOCTH mnoTepb G, T.e. MOBBILEHHS 3(P(PEKTUBHOCTH

MCIIOJIb30BaHUS MOJIHOW MotIHOCTH N (puc. 4.).

PACITIPEJEJIEHUE IIOTOKA 3SHEPI'MM CT'OPAIOILEI'O B JABUI'ATEJIE TOIUJIMBA

100%

A

A

100%

36% sHeprus
0TpabOoTaBLINX Ta30B

22% TemaoBas
SHEPTHs, IOTEPSHHAS
gepe3 CTCHKH
IIUIAHIPOB B
OXJTXKTAFOIITYIO BOITY

7% moTepy Ha TpPeHHUE

33% TemoBas
SHEpPrHsl, OTEePSHHAS
4yepe3 CTCHKU
LUJIHHAPOB B
OXJIQXKTAFOLIYIO BOJTY

7% moTepu Ha TpEeHUE

24% sHeprus Ha
KOJICHYaTOM Balry
A

71% sHeprust Ha
KOJICHYATOM BaJly

36% sHeprus
0TpabOTABIINX TA30B

22% TemaoBas
SHEPTHs, TIOTePSHHAS
gepe3 CTCHKH
IIUITAHIIPOB B
OXJTXKTAFOIITYIO BOITY

7% moTepu Ha TpEeHUE

22% TeraoBas
SHEPTUs, OTCPSHHAS
4yepe3 CTCHKU
UIAHIIPOB B
OXJTAXKAFOIIYIO BOITY

7% moTepu Ha TpEeHUE

35% sHeprust Ha
KOJICHYATOM BaJly
B

A — OCH3WHOBBIN ABUTATENb JI0 U MOCIIe MOJCPHU3AIINH
B — nu3enpHBIN ABUraTesNsb 10 U MOCIE MOAECPHU3ALUU

Puc. 4.

71% »Heprust Ha
KOJICHYaTOM Balry
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Texnono2uu ycmou4ueo2o pa3eumusi
PaccmoTpum noapoOHee kitaccupukaTop TEXHOJIOTHIA YCTOMYMBOTO pa3BUTHSA (puc. 5.).

2112
TEXHOJIOTHH
ycmoiiyueozo pazeumus
P=Nx(nxe)
21121 21122 21123
TEXHOJIOTUN
3AMEIIEHUS ONEPEXAIOUIUE ITPOPBHIBHBIE
HCTOUHHKOB TEXHOJIOT N
MOIMIHOCTH MOBBIIIICHUS TEXHOJIOI'MHA
Ha Goee 3ppexTHBHOCTH VIIPABJIEHMSI
S(b(beKTI/IBHLIe HOHHOﬁ MOIIIHOCTHU
N(—)N =1,2,3,4,5,. 8,k12345
L T L T
O603HaquH;1:
II — npupona

O — oOmecTBO

Y — yenmoBek

IIII — npupoaHbIe MOTOKU

OC — 00I1IeCTBEHHOE CO3HAHHUE
NC — uHauBUaYyanpbHOE CO3HAHUE

Puc. 5.
B ocHoBe ororo knaccuduraropa JEKHUT CHOPMHPOBAHHBIA BBINIE KPUTEPUI

yCTOﬁ‘-IHBOFO pa3sBuTUsA B CHUCTEMC HpI/IpOI[a-O6H_[€CTBO-‘-IeJIOBeK. B cooTBeTCTBHM C HHUM
BBLICJIAIOTCA TPU KJIacCa TEXHOJIOTH1:
HepBbIﬁ KiI1aCC — 3TO TEXHOJOTHMHM 3aMCIICHUA HCTOYHMKOB MOIIHOCTH Ha Ooiee

3 PeKTUBHBIE.

38



Bropoii kitacc — 3T0 omnepexaromye TEXHOJIOIUH NOBbIEHUs 3()()EKTUBHOCTH TOIHOM

MOIITHOCTH HE TOJBKO OJIA OMKANIIIETO BpPEMCHH, HO U Ha UIUTCIIbHYIO IICPCIICKTUBY.

Tpetuin knacc

— OTO TMPOPBIBHBIC TCXHOJIOTUUN YIIPABJICHHA,

o0ecrneunBaroLme

WHAMBHUIYaIbHYIO M OOIIECTBEHHYIO MOTPEOHOCTH (CIPOC) B HOBBIX TEXHOJOTHUSAX YKa3aHHBIX

KJI1aCCOB.

PaccmoTpuM 311 K1accel TEXHOJIOTUH.

Puc. 6.

Texnonocuu 3amewenus (maon. 9.)

Tabi. 9. TexHoM0rnuu 3aMeIeHUs

Hcrounuku 3amacel cBOOOIHON HakorieHHbIe 3HaHAS WUnen
MOIITHOCTH SHEpTUH B Onochepe B oOrmiecTBe UYenoseka
1 2 3
3amacel 3amMelieHre OgHOIO BUIA 3aMeleHue cBOOOIHOM 3amMeleHne uaei Ha
CBOOOHOM CBOOOTHOW PHEPTUH HA SHEPrUM Ha 3HAHUS CBOOOTHYIO DHEPTHIO
SHEPTUH B )KUBOM TIpYToit BUJ
A KOCHOM
BEIIECTBE
Haxormrennnie 3amMeleHre HaKOIICHHBIX 3aMeleHre OTHIX 3amereHue

3HaHUA O6HIGCTBa

3HaHUH CBOOOJHOM HEprHei

3HAHUU IPyrumMu

HAaKOIICHHBIX 3HAHHUI

3HAHUSIMH. HOBOI1 uacen
basa 3naHwmil. (cMeHa MHPOBO33pEHHS)
O0ydeHue
Wnen Yemoseka 3amMelenue uaeu CBOOOIHON Bank unen Vrunnsanus uaen

SHepruei

Jenbru

3aMeleHue AeHer
CcBOOOIHOM 3HEpTHe

3amMelicHue AeHer
3HAHUSAMU

3aMelicHue AeHer

HIEeSIMU

A

IIpumepsr:

Texnonoruu KOHBCpTAIUN (1)I/IHaHCOBI:IX CpCACTB B CBO6OI[HYIO SHCPruro, 3HaHUA U UJICHU.

TexHonoruu Moucka U OTKPHITUS HOBBIX HCTOYHUKOB MOIIHOCTH (3HEPTUH, 3HAaHUH U Uei).
Texunonoruu nmpeoOpa3oBaHus pa3TUUHBIX (HOPM PHEPTUH.
Texuonoruu oOy4yenus (0OpazoBaHus).
Texunonoruu nocrpoenus 6a3 3HaHUN, OAHKOB HUJCH.
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CymiecTBeHHOM OCOOEHHOCTBIO 3/€Ch  SIBJIICTCSI HECTaHAApPTHAs  KJIACCHU(HUKAIHS
HCTOYHUKOB MOIIIHOCTH.

Briaenensl yeTblpe TUIIA UCTOYHUKOB MOLTHOCTH:

1. 3amacel cBOOOHOM SHEPTUH B KMBOM M KOCHOM BEIIECTBE M BHJAX TOILIMBA JUIS MAIlUH U
MEXaHHU3MOB.

2. HakoruieHHble 3HaHUS OO0IIECTBa, 0€3 KOTOPBHIX HEBO3MOXKHO B COBPEMEHHBIX YCIOBHUSX
MIOATOTOBUTH CHELUAINCTOB U CO3JaTh HOBBIE TEXHOJIOTHH, a TAK)KE OLEHMBATh MX BKJIAJ B
pa3BuTHE 00IIECTBA.

3. HWpneun YenoBeka, KOTOPHIE U SIBIAIOTCA JEHCTBUTEIBLHBIM HCTOUHUKOM HOBBIX TEXHOJIOTHH.

4. Jlenbru Kak (aKTHYECKH HCIIOJIb3YEMbI OOIIECTBOM HM3MEpPUTENh BO3MOXKHOCTEH H
noTpeOHoCTel 001IecTBa.

B ycnoBusix, korjga akTUBBI HE UMEIOT SICHOT0, IPO3PAaYHOr0, YCTOHUNBOTO 0OecredeHus,
JCHbI'M TPUHIMIMAIBHO HE MOTYT OBITh YCTOWYMBBIM H3MEPUTENEM BO3MOXKHOCTEH H
noTpebHocTelt obmecTBa, ocobeHHo Oymymux. Ho curyamusi CylmieCTBEHHO MEHSETCS, €CId
oOecrieyeHrne JICHEKHBIX aKTHBOB OyIeT BBIPAXEHO B YHHBEPCAIbHBIX W YCTOHYMBBIX
U3MEPUTEIIAX.

B sTroM ciydam BHOJHE peanbHONM CTAHOBUTCA TEXHOJOTHS B3aMMHOIO 3aMEILEHUS
neHprn S wunen (kak oOpa3 Oyaymieidl TexHosoruu). OJHAa M3 TaKUX TEXHOJOTHH Oyner
paccMOTpeHa B IJIaBe (PMHAHCHI, I/I€ OMUCHIBACTCS MEXAHW3M 3aIlUThl MHBECTUIUI OT PUCKOB
HeA(pPEKTUBHOTO YIpPaABICHUS PA3BUTHEM.

Knaccuduxarop onepexaromuyx TEXHOJIOTHUH MpeacTaBieH Ha pHuc. 7. Ero ocoOeHHOCThIO
SBJISIETCS TIONBITKA CUCTEMHO NPEACTABUTH NEPCIEKTUBHBIE TEXHOJIOIUU C MO3UIMU MOBBILICHUS
3QQeKTUBHOCTH B cucTeMe B LenoM. [l 3Toro HeoOxoauma Takash CHCTEMa — «CyMMay
TEXHOJIOTUH, KOTOpasi obecrieumsia Obl B MEPCHEKTUBE HAa HECKOJIBKO JIECSATHIICTHH TOBBILICHUE
3¢ (EeKTUBHOCTH:

1. mepBUYHBIX UCTOYHUKOB MIPUPOTHON CBOOOIHON SHEPIHH;

2. HCIOJIb30BaHMUE OOIIECTBOM Pa3JIMYHBIX BUIOB SHEPrUH, MATEPUAJIOB, HH(POPMALIUH;

3. MHTEUIEKTYaJIbHBIX BO3MOYKHOCTEM UENOBEKa M MX HCIOJIb30BAHME B MHTEpecax

YCTOWYMBOTO Pa3BUTHS OOIIECTRA.
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Yemouuueoe pazsumue (21122)

OIIEPEKAROIIIUE TEXHOJIOI'HH
noeviuienua IPpexkmusnocmu
6 cucmeme npupoOa—oouyecmeo—uenoeex

TMPUPOIJTA OBHIECTBO YEJTOBEK
IloBEIIIEHHE IloBEIIEHHE VBennueHue IloBEIIIEHHE
NPOAYKTUBHOCTH 3(1)(1)eKTHBHOCTH Bpemenu HMHTEIUICKTYAJIBHBIX
(cBOGOIHOM WCIIONH30BAHMS AKTHBHON BO3MOXKHOCTEH

3H6PFPII/I) SHEpIruu, KU3HU H UX
MIEPBUYHBIX MAaTEpHAIIOB, YeJI0BEeKa U €ro s¢dexruBHOrO
TIPUPO/THBIX MH(pOPMALIL. o dpexrHBHOrO HCTIOJTB30BAHHS
HCTOYHHUKOB HCITOJIE30BaHUS
(BOIa, BO3IVX,

/N SN N N

L T L T L T L T

Puc. 7.

IIpumepsr:
e TexHonoruu OMOKaTalIN3a U BUTAIH3A.
e DHepro- U MaTepuoJocOeperaroe TeXHOJIOTHH.
e TexHonoruu ynpasieHus COUUAIBLHO-IIPUPOJIHBIMU IIPOLIECCAMMU.
e TexHOJOrMM yTWIM3ALUK HAYYHBIX UJei U 6a3bl 3HAHUI.
e TexHOJOrUM NPO(UIAKTUKH 3JOPOBbSL.
e TexHonoruu oOpa3oBaHusl.
e OpraHu3alMOHHO-IIPABOBBIE TEXHOJIOIMH YIIPABICHUS.

PaccmoTpuM mpuMep MO MOBBIMICHUIO A(PPEKTUBHOCTH NpeoOpazoBaHUM 3HEpruu. B
HacTosIllee BpeMsi IOYTH T[IOJIOBMHY Bcel BbIpadaTbiBaeMOil B MHpE 3JIEKTPOIHEPTHH

MOTPEONIAIOT aCHMHXPOHHBIE dJnekTpuueckue paBuratenu. Cneuuamucramu HTIT «POD2T»
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paspaboTaHa TEXHOJIOTHs, MPEIyCMaTPUBAONIAsl CO3AaHUE TaK HA3BIBAEMOI'0 WHAMBHIYAJIbHO
KOMIIEHCUPOBAaHHOIO  ACMHXPOHHOIO  JBUTATelsl, KOTOpPBIM OHM  MPEAJaraloT  BMECTO
TpaauUMOHHOro. Takoro nBWraTenss HET, HO €ro CO3JaHHE€ W HCIOJb30BAaHUE MOXKET
CYIIECTBEHHO MOBBICUTH 3(PEKTUBHOCTH NCIIOIB30BAHUS YIHEPTUH.

Jlnst mpeABapuTEIbHON OLICHKH U 11eNIeCO00pa3HOCTH PACCMOTPHUM MTPUMED.

[TycTh Ha HEKOTOPOM IMPOU3BOJCTBEHHOM YYAacCTKE YCTAHOBIIEH CHIJIOBOM TpEX(azHBIH
TpaHnchopMaTop ¢ HOMUHAIBHOU MouTHOCTBIO S,y = 1000 kBA, HoMuHanbHBIM HanpsbkeHreM Uy
= 10 xB, Uy = 0,4 kB, HomuHansHeIM TOKOM I1g = 60 A, Ly = 1520 A, nurarommi
pacrpeneNUTeNIbHbI IMyHKT;, K KOTOPOMY MOJKIIOYEHBl TATh TPEX(A3HBIX ACHHXPOHHBIX
JBUTATENEH, KaXblii HOMUHAIBbHON MOIIHOCTBIO Popy =100 kBT, HOMHHAJIbHBIM HampsKEHHUEM
Uy = 0,4 kB, HomMmuHanbHBIM K.ILO. 92%, HOMHHANBHBIM Kod(dduiuenrom momuocTH 0,85,
Bpall[alolllie HAaCOChl HEKOTOPOH TEXHOJOIMYECKOW YCTaHOBKM paboTamomedl B IMTEIHHOM
pexuMe.

Onpenenuts NpU HCHOJIB30BAHMM TPAAMLIMOHHBIX U KOMIIEHCUPOBAHHBIX ACHHXPOHHBIX
JBUTATEJICH:

1. Tlotepm  aKTUBHOW  MOIIHOCTH B  JJIEKTPOCETH OT  TpaHcdopmaTopa 10
AIIEKTPONOTPEOUTETCH.

2. CrouMoOCTb MOTEPH AIEKTPUUYECKOW 3HEPIUU 3a OAMH 4YaC, OJHU CYTKH, OJMH MECSI] U
OJIH TOJ.
2.1. OnpenenyM TOTEpU AKTUBHOW MOIIHOCTU B 3JEKTPOCETH OT MOTpeOHTENel 0

TpaHnchopmaropa:

ITpu ucnonb30BaHUM TPAJAULIMOHHBIX ACHHXPOHHBIX ABUTAaTENEH
APy = 3-1*R; = 3-1445%0,0008 = 5,01 1 kBr.
IIpu ucnonb30BaHMM KOMIIEHCUPOBAHHBIX ACUHXPOHHBIX JABUTaTEIeH
AP, = 3-722,54°.0,0008 =1,252 kBr.
2. Onpenenyim NOTEPU U CTOUMOCTD JIEKTPUUECKOM SHEPIUN.
2.1. Ilpu uUCHOJB30BaHMU TPAJUIMOHHBIX ACUHXPOHHBIX JBUraTeledl MoTepU
JJIEKTPUYECKOMN SHEPIUU:
3a OJIMH Yac
AWt = APrT=5,011-1=5,011 kBT-u.
32 OJIHU CYTKH
AWr.=AP124 =5,011-24 = 120,264 kBT-u.
3a OIMH MECHILL.
AWTW = AP1-24-30 = 5,011-24-30 = 3607,92 kBT-4
3a OJIUH I'0J
AWrr = APT-24-365 = 5.011:24-365 = 43896,36 kBt1-u.
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2.2. llpu WCHONB30BAaHMM KOMIIEHCUPOBAHHBIX ACHUHXPOHHBIX  JIBUraTelled  IOTEpH
JJIEKTPUYECKOMN SHEPrUu:

3a OJIMH Yac
AWg-1 = APg-1 =1,252-1 = 1,252 xBr-u.
3a OJTHU CYTKH
AWkc = APx-24 = 1,252-24 = 30,048 xBr-u.
3a OJIUH MecAll
AWxnm = APk 24-30 =1,252-24-30 =901,44 kBT-u.
3a OJTUH T'OJ
AWxr = APx-24-365 = 1,252-24-365 =10967,52 xBt-u.
2.3. CTOMMOCTb COKOHOMJIEHHOW 3JIEKTPO3HEPIMM IIPHU HCIOJb30BaHUU KOMIIEHCHPOBAHHBIX

ACHUHXPOHHBIX JIBUTaTeJIe BMECTO TPAJAULIMOHHBIX JIBUTATEIICH:

3a omuH yac C1 = (AWT1 — AWKI)-IT = (5,011 — 1,252)-0,08 = 0,3 monnapa;

3a omguu cytku C1C = (AWTC — AWKC)-1] = (120,264 — 30,048)-0,08 = 7,217 nonnapa;

3a oguH Mecsan C1M = (AWTM — AWKM)-11=(3607,92 — 901,44)-0.08=216,51 momnapa;

3a oquH rog C1I' = (AWTT — AWKT)-11 = (43896,36-10967,52)-0,008 = 2634,3 nosnapa.

[Tpu xypce 28 py0ueii 3a oquH gouiap 3To cocraBusieT 73760,4 pydns. To ects 500 kBT
YCTAHOBJIEHHON MOIITHOCTH, ACHHXPOHHBIX KOMIICHCUPOBAHHBIX JBHUraTelNeil, TOIBKO MpH Y4&Te
CTOMMOCTH TIOTEPh AJIEKTPUUECKON dHepruu, Maér skoHomuto 1475 pyoneii (5,26 nommapa) Ha
OJIMH KWJIOBATT YCTAHOBJICHHOM MOIIHOCTH, YTO, €CTECTBEHHO, BBITOTHO.

MoxHO ObUIO OBl MPUBECTH OYEHb MHOIO HPUMEPOB TEXHOJIOTUH, 00ECIeUMBAIOLIMX
COXpaHEHHME pa3BUTHUS B CUCTEME INPHPOJA-OOIIECTBO-UEIIOBEK Ha JIUTEIBHYIO MEPCIEKTUBY.
OTU TpuUMepbl NPUBOJATCS BO BCEX INIABHBIX KHUraX. 371€Cb OY€Hb BaXXHO OOpaTUTh BHUMaHHE
Ha cienyroniee 00CToATeNbCTBO. [IpenokeHHblld Kiaccu(ukarop, BKIOYAIOIUNA B ceds Bce
BO3MOJKHBIE TEXHOJIOTUH, OOECHEeUMBAIOIIME COXpPaHEHHWE pa3BUTUS B CHUCTEME IPHpOJa-
0011ecTBO-4eNI0BEK, pa3paboTaH Ha eIUHOM (DyHIAMEHTAIBHOM NPUHIIMIIE: «BCE M3MEHSETCS U
0CTaeTCs HEU3MEHHBIM.

OTOT NpPUHIUI MOXHO Obul0o OBl copMupoOBaTH B TeH30pHOH Qopme: Bcee
peoOpa3oBaHus U3 OJJHON CHCTEMBI KOOPAUHAT B IPYTYIO OCTABIISIOT HEM3MEHHBIM TO MM HHOE
BBIpQ)KCHUE 3aKOHa NpHUpojbl. [IpencTaBieHHBINH KIacCU(PHUKATOP TEXHOJOTHH HCIOJB3YET B
KayeCcTBE HMHBAPUAHTA MOIIHOCTb, HO 3TO HE O3HAYaeT, YTO HE MOXKeT ObITh pa3paboTaH
KiaccupukaTop A Oosiee BbICOKOW pasmepHoctu LT, Hanmpumep, Ha OCHOBE TaKOW BEJIMYMHBI
KaK MOOWJIBHOCTh [L6 T6]. B ycnoBusix, korga Bce MPOILECCHl B CHCTEME MPUPO]1a-00IIecTBO-
YeJIOBeK HMEIOT TEHJCHLHUI0O K YCKOPEHHIO MHCIIOJb30BaHME B KAuyeCcTBE HHBAapHaHTa

MOOHIILHOCTHU (CKOPOCTH MEPEHOCa MOIITHOCTH ) MOKET OBITh BeCbMa ILI0J0TBOPHO.
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2.2. Jlornka nNpoeKTHPOBAHUS

B 00nom menosenvu gudemnv 6euHocme. Jhmwuit  cnocob  coxpawums  3emnio 0

O2pomHblll Mup — 6 3epHe necka. OVOyWuUx NOKoONeHuilL — 3mo Gopmuposams

B edunou copcmu — beckoneunocmo o0el,  CNOCOOHLIX — MBOpPYeCKU  peulams

U nebo — 6 uaweuxe ysemxa. npobremvl  nepexooa K - YCMOUYUBOMY
Pazeumuro.

B.Bneiix no3uyusi agmopa

Knouesvle 60NnpocCyl
Horm(a, KOTOpas ynpaBJII€T HCBUAUMBIM HNPOLCCCOM PA3MBINUICHUSA, €CTh MBIIIJICHUC,

(dbopMupyrolee mMpoeKT OyAYIIEH CUCTEMBI.

dakTuyecku MpoodsieMbl IPOSKTUPOBAHUS €CTh MPOOJIEMbI OBJIAJICHUS JIOTUKOM, KOTOpast
U YIIpaBJIsSIeT HAIUM IPOLIECCOM PAa3MbIIUIEHUS.

Mpbl HauMHaeM pa3MBIIUIATh, KOTJa NpoeKkTa Oynymieid cucrtembl y Hac Her! Mel
3aBeplUIacM MPOLIECC Pa3MBILUIEHHs, KOT'1a TaKOM MpoekT y Hac ecTh! [logymaem, a uTo ke 3710 3a
JIOTHKA, KOTOpasi U3 YTBEPKIACHUS «IIPOEKTA HET» MPUXOIUT K YTBEPKIEHHUIO «IIPOEKT €CTh»?
OTO M €CThb JIOTHKA, KOTOpas YNPAaBISAET IPOLECCOM pa3MbIIUIEHUS WIH «IyMaHUS» IpU
(hopMHUPOBAHHUH BCSIKOTO IJIaHa Oy TyIIuX IEeHCTBUH.

Hazno 3ameTuTh, 4TO TEPMHUH «IIJIaH» BCTPEYAETCS B CJIOBAX IPEUYECKOI0 MPOUCXOKIECHUS
— IUIaHeTa, IJIAHKTOH... KOpeHb 3THX CIIOB «IUIaH» B IIEPEBOJE C IPEUYECKOTO O3HAYaeT
«Onmyxnaromuiiy. Ecnum oOpaTHTbcs K TEPMUHY «IIaH» C JIATBIHH, TO OH IEPEBOJUTCA
«ILIOCKHID...

HuxTto He mMmeeT 3a7aHus Ha pa3pabOTKy CHUCTEMBI MPOEKTUPOBAHUS HALIEro OymyIIero
noma. Ho MHOrme B TOM MM MHOM MeEpe 3aHUMAIOTCS IIPOCKTUPOBAHUEM CUCTEM YIIPABIICHHUS.
BeiOupas B kauecTBe KOHKPETHOIO NpuUMepa pa3paboTKy HEKOW CHCTEMbl, — HAa30BEM ee
YCIOBHO «CIICIIMAIM3UPOBAHHAS CHCTEMa» Ui O00eCleueHHUs] YIpaBICHUS YCTOWYHMBBIM
pasBUTHEM, — MBI U OyZIeM paccMaTpUBaTh MOCIEI0BATEIBHOCTD LIATOB «PAa3MBIILICHUSD WU
«IyMaHHUs», T.€. JIOTUKY, KOTOpas yIpaBisieT HEBUIUMBIM IIPOLIECCOM «PAa3MBILUIEHUD.

Jloruka mpOEKTUPOBaHMS JODKHA OBITh CIOCOOHa oOecreunTh 000 3aka3 Ha
nonoOHyto crencucremy. CoaepkarenbHble acleKThl TaKOW JIOTUKUM ObUIM PacCMOTPEHBI
IIPAKTUYECKU B KaXJOU IJ1aBe.

CyTp JIOTHKHM B IOCIEIOBATEIbHOM «Pa3BOPAYMBAHUN» CHCTEMBL: OT OOOCHOBaHUS

3aMBbICJIa U TCJIU 10 KOHKPCTHOI'O BOIUIOINCHHUA U OLICHKNU B(I)(I)GKTI/IBHOCTI/I €C HeﬁCTBHH.
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ITponecc MpoeKTUPOBaHUSI HOBOM CHCTEMBI MOXKHO PacCMaTPUBATh KaK «BOCXOXIECHHUS OT
a0CTPaKTHOTO K KOHKPETHOMY», IJIe K&KIOMY «IIIary BOCXOXKJICHHS» COOTBETCTBYET BOTIPOC IS
pa3sMBILUICHHS, a TPABWIbHBIM OTBET HAa HEro JIaeT BO3MOXKHOCTH CJIENaTh «HOBBIM IIar» B
HY)XHOM HampaBlieHHd. M Tak mar 3a marom mpoHCXOIMT MpeBpalieHne a0CTPaKTHOTO 3aMbIcia
B KOHKPETHYIO Pa0OTaIOIIYI0 KOHCTPYKIIUIO CUCTEMBI.

Yro ke MpeACTaBIAIOT COOO0H 3TH BOIIPOCHI?

WX yeTpipe mapsl U, Kak ObLIO MOKA3aHO B CAMOM Hayajle KHUTH, KaKIas U3 HUX SBISIETCS

9JICMCHTOM 3HAaHUWA, IOHUMAHUSA U YMCHUSA [ICJIATh:

3AUYEM [TOYEMY?
LEJTb [MPUYMHA
KTO YyTO?
CYBBEKTEI OBBEKTBI
TJIE KOTJIA?
MECTO BPEMS
KAK CKOJILKO?

NMHCTPYMEHT O®OEKTUBHOCTD
UYeTplpe mapsl BOIIPOCOB OINPEICISIOT CTPYKTYPY-MHBAPUAHT JIOTUKHU IPOCKTUPOBAHUS

(puc. 8.).
Bce Bompochl, pacKphIBalOT COACPKAHUE CTPYKTYpPhl KaK MPOOJIEMHON CETH-CUTYalluu,

KOTOPYIO HEOOXOJUMO Pa3peIInTh.

KTO -4TO KAK - CKOJIBKO 3AYEM - IIOYEMY

Y10 ecTh? IIJIAH - JIEHCTBUN Y10 HY/KHO HMETD?
4
2

I'JIE - KOTIA

KOHTPOJIb
peaau3zanuun
JIaHa

Puc. 8.
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3AYEM — I[IOYEMY?
U ¢ 4e2o Havamvb npoexmuposarue?
31ech CKa3bIBaeTCsl MYAPOCTb MOCHoBUL: «Myzapery — CMOTPUT B KOHEL, a Jypak

KOHYaeT... B Hayaley, «3agada pelOHOM JOBIM HE B TOM, YTOOBI 3a0pachiBaTh yJI0UKY, a B TOM,
YTOOBI BBITACKMBATh PHIOKY» U T.JI. U T.II.

Ha nepBelif B3risa KaXeTcs, 4TO Halla Lielb MIpelenbHo noHsATHa. Ha camom nene ato
JaJIeKoO He TaK.

Bynem roBopuTh, 4TO MBI KOHKPETH3MPOBAJIHM IeNb HAlIeH pa3pabdOTKU JIMIIb TOT/A,
KOTJla HaM YyAaloCh IEpPEYUCIUTh BCE HEOOXOAMMbIE U JIOCTaTOYHBIE YCIOBHS, KOTOpBIE
00eCcTeunBaroT MPOSKTUPOBAHUS «HAIIETO OYAYIIEro A0May.

YTOYHHUM LIENB.

«JlomycTiM, 4TO CHCTeMa HaMH YK€ CO3JaHa M NMPHUHATA I pelieHus 3anad. Kakumu
CBOMCTBaMH JOJDKHA OHA 00J1a1aTh TS YCIICIIHOTO PEIIeHUs 331347

Heo6x01uMo «BHYTPEHHUM B30pOM» YBUAETH PE3YNbTAT CBOCH pa3paboTKu B aeie! IToT
«o0pa3» COo3AaHHOM KOHCTPYKIHMH, MPEACTAIOMUN Nepes BHYTPEHHUM B30pOM pa3paboTyHKa U
MOYKHO Ha3BaTh «00pa3oM 1eian». BoT 31ech 1 BCTymaeT B JeiCTBUE HEUTO, COOTBETCTBYIOIIEE U
POJCTBEHHOE (paHTa3UU — YYBCTBO, KOTOPOE JIOJDKHO OBITH Pa3BUTO B KaXJIOM KOHCTPYKTOpPE
TOOBIX «OyIOyImuX cuUcTeM». UemoBeK HE POKIACTCS C STUM YYBCTBOM — OHO (OpPMHpYETCs
TOJIBKO B TBOPYECKOM IIPOILIECCE.

[IpoBeneHHOE paccCMOTpPEHHE MOKA3bIBAET, YTO HCIOJIB30BAHHBIA MPHEM IPEICTaBIISAET
c00010 peaTn3alnio PeKOMEHIALNH:

«PaccmarpuBaiite Bamry nenb kak cpencTBO Ui JOCTHIKEHHs OoJiee ylaleHHOM 1enu!»
OxaszpIBaeTcsi, YTO KakJas LeNb NPaBWIbHO BOCIPUHMMAETCS HaMH JIMIIb TOTAA, KOTJa MBI
ySICHUIIM cebe, CPeICTBOM JOCTHXKEHUS Kakoi 0oJiee TaneKon e CIYKUT 3TO CPEACTBO?

HeGounpmioli KOMMEHTapuid: €CTh JIMIIb OJWH OOBEKT, KOTOPBIA HE SBJSIETCS CPEICTBOM
JUISL TOCTM)KEHUS OTJIMYHOM OT HETrO LEIH — 3TOT OOBEKT €CTh — «UEeJIOBEYECKasi TMUHOCTbY—
TOJIBKO OHAa MOJXKET OBITH IIeNIbI0 caMoi ceOs T.e. TeMm, uro Has3eiBaeTcs «CAUZA SUI» —
«IIPUYMHA CaMOM ceOs.

[ToBTOpPHUM 3TOT MpHEM 3aMeHbl Hallel 1eau Ha cpeacTBo. COBEPIICHHO OYEBHIHO, YTO
MBI TaKXe JOJDKHBI co37aTh 0o0pa3 roToBoil cucteMbl. byaem cumrtaTh, YTO Takas cucTeMa
IPOCKTUPOBAHMS HAMM YK€ CO3/aHa M MOCTYyNMJA B AKCIUTyaTanuio. [IpUXoauT HEKOTOPBIH

HOTeHI_IPIaHBHBIfI 3aKa34YuK MW 3aKa3bIBACT HCKOTOPYIO CIHCHUAIU3UPOBAHHYHO CHCTCMY. On
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3amoJHsAeT OJaHK 3aKa3a, Mbl BBOJMM 3TOT OJIaHK B HAlll KOMIIEKC, OH YTO-TO JIETIAeT U ... 4epe3
HEKOTOPOE BpeMsI Ha BBIXOJI€ aBTOMATUYECKON JIMHUY IOSBIISICTCS 3aKa3aHHAs CIIELICUCTEMA.

IIpoTekaHue ONMCAaHHOIO IPOLECCAa OKaXeTCs BO3MOXHBIM, €CIM Y Hac ecThb
BBIUMCIIUTEIIbHBIA KOMIUIEKC, CO€IMHEHHBIN ¢ TEXHOJIOTHYECKUM 000pYI0BaHHEM, OCHAILI[CHHBIH
nporpaMMaMd M TEXHHYECKUMH CPEICTBAMH, DPACIHOJIATAIONINA KOJJICKTUBOM OOYUYEHHBIX
CIELUAIMCTOB, KOTOPbIE U OOCITYKHBAIOT BECh STOT KOMILJIEKC.

Msbl BbIOpasii B KauecTBe mpuMmepa cucremy crneuOBM moTomy, 4To OHa MOXOXa Ha
OOBIYHBIE CHCTEMBI YIpPABICHUS, KOTOpble Mbl nenaeM. Ho oHa oTianuaercs Tem, 4TO He
CONECPKUT TeX MPOUEAYP, KOTOPBIE IIPEBPALLAIOT «CIOBECHBIC IIOXKEIAHUS 3aKa3uvKa» B
COOTBETCTBYIOIIIE CHCTEMBl YpaBHEHHMH. OTH TPOLEAYpHl «popMamu3amum» MOKEIaHUHT
3aka3uuka OyayT pacCMOTPEHBI HIKE.

A ceituac monymaem: «He 3a0buin U MBI elle KaKuX-HUOYAb TpeOOBaHHM K HAIIUM
cneucucreMam?» Moryr ObITh M Jpyrue TpeOOBaHUS: PHCKM OT aNXUMHUH (PUHAHCOB,
HKOJIOTUYECKUE PUCKH, PUCKU HEI(Y(HEKTUBHOTO yIpaBIeHUS U MHOToe Jpyroe. O4eBUIHO, YTO U
3TH TpeOOBAHMUS TAKXKeE JOJKHBI HATH CBOE MECTO MPH MPOESKTUPOBAHUH YCTOMUYUBOTO PAa3BUTHS
B CHCTEME NPUPOJa-00IECTBO-YETIOBEK.

OxkasbiBaeTcsi, 4To chopMUpoBaTh 00pa3 LENU B TaKOM CHCTEME 3HAYUTEIBHO CIIOKHEE.
OTa CIIOKHOCTh W oOmpeaessier mnpoOsieMy IeiernojaraHus B CHUCTEME MpHUpoa-o0IIecTBO-
yenoBek. UYToOBI Nydille MOHATH CYThb 3TOH MpOOJEeMBbl NMPEACTaBUM CHCTEMY B BHUIE TpeX

MEepPEeCceKAOINXCs KBAAPATUKOB (puc. 9.).

HPUPOJA OBIIECTBO

YEJIOBEK \

HNHBAPUAHTBI
CUCTEMBI
IPAPOJIA—
Puc. 9. OBIECTBO—

YE/IOBEK
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[Tonmy4yeHHble pe3ynbTaThl Jal0T BO3MOKHOCTh OIPEACIATh:
e [lenu B dopme, gonmyckaromei 3pPeKTUBHBINA KOHTPOJIb
e [lenp — 3T0 pe3ynabTaT, KOTOPBI HY)KHO MOJYYUTh B OIpENCIEHHOE BPEMs U MECTE,

4TOOBI COXpPaHUTh UK USMCHUTH CUTYyallU0 B HY’>KHOM HaIlpaBJICHUU.

[TosTOoMy TONE3HO paccMaTpuBaTh IEeNIb Kak CPEICTBO s JOCTHXKEHHUs Ooiee
YAAJIEHHOMU LIEJIH.

Hwmxe npuBogutcs 000OIIECHHBIM KIacCU(PHUKATOP BO3MOXKHBIX IIeJiei, JOMYCKAIOMIHUX
s dexktuBHBIA KOHTpONb (puc. 10, 11, 12), a Taxke 0000IIEHHBIH KIaCCU(PUKATOP TPUYUH,
NPENATCTBYIOUIMX W CIIOCOOCTBYIOIIMX  JOCTIDKEHHIO LeJNed  yCTOMYMBOrO  pa3BHUTHA,

IIOCTAaBJICHHBIX B COOTBCTCTBUC 06meMy 3aKOHY CUCTCMBI.
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Bce Bo3MOKHBIE

eyt
COXPAHUTD HN3MEHUTDH
CUTYALHIO CUTYALMIO
3amuTHTH OT 3amuTUTH OT 3AMEJINTD poct YCKOPUTD poct
BPEIHBIX BpeAHbIX BO3MOKHOCTEH BO3MOKHOCTEH
BO3/1eiicTBUI BO3/1eiicTBUI
N3BRHE NIHYTPHU \
3a cuer 3a cueT NMOBBIIIEHUSI
pecypca 3¢ pekTUBHOCTH
HN3BHE
Puc. 10.
eaun
CoxpaHeHue pa3BUTHS B TeKylllee BpeMsl U B
nepcreKTuBe
COXPAHEHME none3Hoit PA3BUTHUE
MOIIIHOCTH CUCTEMBI pocT 3 (HEeKTHBHOCTH HCIIOTH30BAHUS

IOJTHOI MOIITHOCTHU CUCTEMBI

S\ =

3ammra oT BpeAHbIX 3ammra ot Poct KIIJ PocTt xayectBa
BO3JICIICTBUIl U3BHE camopacraja TEXHOJIOTUI YIPaBJICHUS

A 4 A 4 \ 4 A 4

B Texymiee BpeMs 1 B iepcrieKTuBe He MeHee 10 JieT.

Puc. 11.
IPUYUHBI
MNPENATCTBYIOUIHE nocrmxenuro CIIOCOBCTBYIOIINE
nenen JOCTVKEHHIO TIeTIer
[IpensitrcTByrouiue [IpensitcTByrouue CoxpaHeHue none3Hou Poct adpdpexruBHOCTH
COXPAHEHHIO MOJIE3HON pocty 3¢dPEeKTHBHOCTH MOII[HOCTH
MOIITHOCTH
Puc. 12.
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Tenepp, Korga 1enp ¥ NpUYMHA TpUOOpenH Oosiee OTYETIIMBBIE OUYEPTaHHsI, Mbl CTOUM
nepea He0OXOAMMOCTBIO UMETh OINUCAHHE, KOTOPOE MOJDKHO MOJYYHUTh CBOE BOIUIOLICHHE B
KOMIUIEKCE MPOEKTUPOBaHMA A obecreueHHs] YCTOMUMBOrO Pa3BUTHS B CHUCTEME IPHUPOJIa-
00I1IECTBO-YETIOBEK.

OOBbIIEHHOE CO3HAHUE «HE 3aMEYaeT» CYLIECTBOBAaHHE TAaKOro (pakTa, Kak BOSHUKHOBEHHUE
B CO3HAHMU coOeceqHHKa 00pa3a, MOSBIAIOMIETOCs MO BIUSHHEM cioBa. Eciu  mpousHoCUTCS
CIIOBO «JIyHa», TO HMMEETCS OCHOBAaHME TojiaraTb, 4YTO y cOOECeIHHMKAa C 3TUM CIOBOM
«accoruupyercss» obpa3 JyHbl. IDTOT (PakT OThenseT OObIACHHOE co3HaHWe oT Paccynka, a
MOCTeHUN MBI OyZeM OTOXAECTBIATh C MATEMaTHUECKOW JIOTMKOW M JIOTMKOW MAallWHHBIX
uHpopmanmoHHbix cucteM. Chepa Pazyma u sBisiercs ToW 00JIacThIO, KOTOPAs UCIOJb3YeTCs
111 0TOOpaXkeHUsI MUpa 00pa3oB OOBIZICHHOTO CO3HAHMS B MATEMATHUYECKYIO JIOTHKY WU JIOTHUKY
BBIUMCIIMTENBHBIX MalluH. Pa3yMHOe MOHMMaHNe CBOAUTCS K NIEPEBOAY OOBIICHHOTO CO3HAHUS B
JIOTUKY MAITUHHBIX WH(POPMAIIMOHHBIX CHCTEM.

Pazym — 310 yMeHue oToOpaxarh HabmoAaeMble (aKThl U SBJICHUS OKPYXKAIOLIETO Hac
MHUpa — B «0aHK HAyYHBIX 3HAaHUI U TCOPHI».

Bosmoorcnvie npensmemeus na nymu

[To3HakoMUMCsT Temepb C TEMHU <«JIOBYLIKAMH», KOTOPHIE CTOST HA HalleM IMyTH NpU
MPOEKTUPOBAHUN «OYAYILETrO J0May, KOIr/la MbI 3aXOTUM IEPEUTH OT «ECTECTBEHHOT'O» SI3bIKa K
A3BIKY «MAaTEMaTHKH.

Co cioBaMH €CTECTBEHHOTO S3bIKa B HAIIEW TOJIOBE CBSA3aHbI «00pasbl». Tak Hampumep,
CO CJIOBOM «JI0M», KOTOPBIl B TEKCTE OCTAETCS TOXKJIECTBEHHBIM caMOMy ceOe (3a CYeT TOTo, 4To
MBI ero 3adukcupoBaiu Tpems OykBamu: «/I», «O», «M») y KaKI0T0O YeloBeKa acCOLMUPYeTCs
Kakoi-To «o0pa3». Kakoii-to «oOpa3z» Oyner B rosnoBe pebeHKa M KakoH-TO «oOpasz» Oyner B
roJIOBE MacTUTOTIO apxuTekropa. KaxaqoMy MOHATHO, YTO HENb3s TPeOOBATh, YTOOBI CO CIOBOM
€CTECTBEHHOTO SI3bIKa B T'0OJIOBE KaXKJIOTO YEJIOBEKA aCCOILMMPOBAJICS «OJUH M TOT K€ 00pazy.
Takoe TpeGoBanue Mor BbICTaBUTH ToJbkO Ko3pma IlpyrkoB B Tpakrate «O BBeneHUH
enuHoMbIcnus B Poccun». Ilo mepe mpeBparienus pedeHka B MAaCTUTOTO apXUTEKTOpa JIETCKHUM
00pa3 «1om» OyJeT HalOJHATHCS BCE HOBBIM M HOBBIM COJIepKaHueM. Bo3HHKaeT mpoTuBopeyne
MEX]ly HEM3MEHHOCTBIO HAIIMCAHHOTO CJO0BA «JOM» M M3MEHEHHEM aCCOLMHPOBAHHOTO C 3THM
ci0BOM 00pa3a.

Bepuemcsi k ommcaHUIO OKpyXaromiero Hac wupa. Kak jxe yJaercss ONHMCHIBATh

HBMCHHIOL[IHP'ICSI u paSBHBaIOHlHﬁCH MHD C IMOMOIIBIO O6’B€KTOB, KOTOPBIC «TOXKACCTBCHHBI CaMU
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ce0e»? 31ech MbI M BCTYIaeM B 00J1aCTh HACTOSIIEH JOTMKH MTPOSKTUPOBAHUS OYIyILIETO.

OkaszpIBaeTcsi, 4YTO TOTJa, KOIJa 3a «BUIMMOCTBHIO» HW3MEHEHMH MBI OTKpbIBaeM
HEKOTOpYyI0 OoJiee TIyOOKYIO CYITHOCTh, KOTOpas OCTAaeTCsl TOM jKe€ CaMoOii, HO SIBIISETCS HaM B
MHOT000Opa3uu CBOMX MPOSIBJICHUU, TO C 3TON HEU3MEHHOW (OTHOCUTENBHO!) CYITHOCTHIO MBI
CBSI3bIBACM NOJXOMSANIMA WHBAapUAHTHBIM OOBEKT, a CaMU SBJICHUS pacCMaTpUBaEeM Kak
«M3MEHEHHs] KOOPIMHAT». DTH OTHOCUTEIBHO HEM3MEHEHHBIE CYIIHOCTH, COOTBETCTBYIOIIHE
MHBapUaHTaM B MAaTeMaTHYECKOM OIHMCAHUM, SBISIOTCS HUYEM UWHBIM, Kak 3aKOHaMH
coxpaHeHusa. OHH BBIpaXalOT YTBEPXKJICHUS O TOCTOSHCTBE MJIM HEU3MEHHOCTH WM
MHBAapUAHTHOCTH HEKOTOPHIX (PU3MUYECKUX BEIUYMH. 3aKOHOB COXPAHEHHS MOXKET OBITh CTOJIBKO,
CKOJIBKO CYIIIECTBYET MHBAPHAHTHBIX BEJTHYMH.

Ilocne ycmexa TEOpUHM OTHOCUTENBHOCTH A.DWHINTEHH Ha3Bajl »3TU BEJIUYUHBI
«TeH3opom». Jlpyroe uMs TOHATHIO «HUHBapuaHT» Jjan CXOyTeH, — Ha3BaB €ro
«r€OMETPUYECKUM 00BEKTOMY. Bce Tpu MMeHU: TeH30p = HHBApHAHT = F€OMETPHUYECKUI OOBEKT
OyzeM cuuTaTh CHHOHUMaMH.

TeH30p OTHOCHTCS K CBOEMY MaTeMaTHUECKOMY H300paK€HUIO TOYHO TaK Ke, KaKk K
dororpadusam. MaremaTnueckumMu  «poTorpadusiMu» TEH30pa SBISIOTCS MHOTOMEpPHBIE
MaTpuibl (N-MaTpUIlbl), HO OBUIO OBl HEMPOCTHTEIBHBIM JIETKOMBICIMEM CMEIIUBAThH
dotorpaduro 3emnu ¢ camoit 3emiieit.

MaremaTuky KiIaccH(UIMPOBAIM TPYNIBl MPeoOpa3oBaHUK MO MpPU3HAKAM TOTO, YTO
OCTaeTCs HEM3MEHHBIM WJIM WHBAPUAHTHBIM TPH TMPeoOpa3oBaHMAX NaHHOH Trpymrbl. PH3MKH-
TEOPETUKU JIOBOJIBHO OBICTPO «OCEIANIN» 3TO TMOHATHE M HCIOJIb30BAaHUE €ro IS BBIACICHUS B
SBJICHUAX (PU3MUYECKOTO MUpPA TOTO, YTO HE 3aBUCHT OT «TOYKHU 3PEHUSD HAOII0aTensl.

«Touka 3peHus’» HaOmONATeNs ONHMCHIBACTCA MAaTEMaTHUECKH, KaK «CHCTeMa
KOOpAMHATY». OJTO M NPUBOAUT K OOBIYHOMY YTBEP)KICHHIO (U3UKOB, YTO HHBAPUAHTHOE
ONHKCAaHHE 3aKOHOB MPHUPOJAbI OOECIeYMBaeT MX HE3aBUCUMOCTh OT BbIOOpa «CHCTEMBI
KOOPJAMHAT» WU OT BBIOOPA «CUCTEMBI OTCUETAY.

Pa3znuuHbpIM KiaccaM SIBJIEHHHM pEaIbHOCTH MOTYT OBITh TOCTaBJIEHBI B COOTBETCTBHUE
pasnuyHble Tpynmbl MpeoOpazoBanuid. Takas Touka 3peHHs BIEpBble ObUla BBICKa3aHa
@.KneiiHOM B DpilaHI€HCKOH ITPOrpaMMe.

[TockobKy NOHATHE BEIMYMHA HE SBISIETCA MAaTEMATUYECKUM MOHITHEM, TO CYLIECTBYET
pasnuyre MeXIy (pU3MUECKUM M MaTEeMAaTUYECKUM MOHSATHEM TEH30pa. DTO pa3iuyue U ObUIo

3aMeueHo M ucnoap3oBaHo [.KpoHoMm B ero teHzopHoM anamuze cereil. [ns I'.Kpona
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MHBapUaHTHOE MPeoOpa30BaHKE CETU CBS3aHO C TPYIION, XapaKTepu3yeMoil WHBAPUAHTHOCTHIO
MOIITHOCTH, a CIOCO0 COeIMHEHHS DJJEMEHTOB B CE€Th — €CTb BHJ NpeoOpa3oBaHus,
JOITYCKAaE€MBbI 3TOM TPYMIION.

[Tockonbky mpubopamMu U3MEPSIIOTCS BETUUMHBI, @ HE MAaTEMaTHUYECKNUE CUMBOJIBI, BOIIPOC
O COOTBETCTBMM CHUMBOJIOB YpaBHEHHsI M3MEPSEMbIM BEIWYMHAM JIEKHT B OCHOBE BCEX HayK.
CumBoONl «TeH30p» — Haubojee OMU30K K «u3MepseMOod BenumumHe». OOmUil KpuTepuii,
MO3BOJISIOMIMKA  CyOIUTh O TOM, COACPKUT JIM YpaBHEHHE H3MepseMble BEJIHYUHBI,
cOpMyIIMpOBaH B OJHOM W3 OCHOBHBIX NPUHLUMIIOB (PU3MKH (TaKk HA3bIBAEMOM IPUHIUIIE
OTHOCHUTEIIBHOCTH), COTJIACHO KOTOPOMY BCE 3aKOHBI IMPHPOJBI BBIPAXKAIOTCSA B TEH30PHBIX
YpaBHEHHSIX, T.€. YPAaBHEHHSX, KK/ CUMBOJI KOTOPBIX SIBISIETCS TEH30POM.

Tensop coeounenus
Ocoboe MecTOo cpend TEH30pOB 3aHMMAEeT TEH30pP COCOUHEHUS WIM  TEH30D

npeoOpa3oBaHus. DTOT TEH30p SIBJISETCS MOCPEAHUKOM MEXIy IABYMS CUCTEMaMM KOOPAMHAT.
JIro60#1 y4yeHbIil 3HAeT, 4YTO CHCTEMBbl KOOPIHMHAT, KaK SIBJICHHUS PEaTbHOTO MUPA, B IPUPOJE HET:
CHCTEMBbl KOOPJHMHAT, UCKYCCTBEHHO BBOJUT HCCIIEIOBATENb, KOT/Ia YKEJACT OIUCATh SBIICHHE
pearbHOCTH MaTeMaThdecku. Takum o0pa3oM OKas3bIBAaeTCs, 4YTO TEH30p COCIMHEHUS
NPEeACTaBIsIeT cOO0I0 COEAMHEHHUE JBYX TOUEK 3pEHHs Ha OJMH U TOT K€ HEM3MEHHBIH OOBEKT
peanbHOro Mupa. ToukH 3peHus: Ha 0OBEKTHl PeaTbHOTO0 MHUpa BCEr/ia MPUHAIEKAT OTACIbHBIM
JO/AM, KaX/Ibli U3 KOTOPBIX MOXKET BBIOMPATh CBOIO TOUYKY 3PECHHUS.

Haxosxnenue TeH3opa npeoOpa3oBaHusi, KOTOPbI CBA3BIBACT JABE TOYKH 3PEHUS HA OJUH
U TOT )€ OOBEKT pPeaJlbHOCTH, CBUICTEIbCTBYIOT O TOM, YTO JIBA HCCJIENOBATENS JOCTUIIH
B3aMMONOHUMAaHUA. SIBisercss M  B3aMMONOHMMAaHUE JBYX HccienoBaTeneil  (akTtom
O0OBEKTUBHOI peanbHOCTH? V3yueHHne TeH30pHOTO aHAJIN3a MO3BOJISET MOJIOKUTEIILHO OTBETUTh
Ha 3TOT BOTIPOC.

H3omopghusm 3axona coxpanenuss MOWHOCMU 8 cucmeme npupooa-ooulecmeo-4eno08ex

Kak Ob110 moka3aHo B Hallel paboTe 3aKOH COXpaHEHHsI MOIIIHOCTH 00J1aJaeT CBOMCTBOM
n3oMopdu3Ma Ha BCEX YPOBHSAX CHUCTEMBI IpUpoga—o0mecTBo—uenoBek. [1o cymecTBy 310
CBOMCTBO OBLIO PACCMOTPEHO HAMHU BO BCEX IIaBaX HACTOSIIEH paboThI, BKItoYas: Qumocoduro,

MaTeMaTHKy, (GU3UKY, XUMHIO, OMOJIOTUIO, SKOJIOTHUIO, SKOHOMHKY, (PMHAHCHI, TOJTUTHUKY.

Bce 6a30BbIe MOHATHS CHCTEMBI MPHPOIA-O0IIECTBO-UENIOBEK SIBISIFOTCSI TPYIITION NPeoOpa30BaHUs ¢ MHBAPHAHTOM MOIIHOCTH.
HasBanust 3Toro nHBapHaHTa, BRIP)XEHHBIC B MOHATHAX TOH MM WHOW NPEIMETHON 001acTu, SBISIIOTCS €ro MpOeKIwell B Toit
WI WHOHM 9aCTHOH CHcTeMe KOOpAnHAT. Best coBOKyNMHOCTS mpoeknnii (pa3muaHbIX GOpM 3alHCH) OXHOTO U TOTO XK€ MHBAapHAHTA
BO BCEX YACTHBIX CHCTEMaxX KOOPAMHAT 00pa3yeT MOHSATHE TPYMIIEI, a IIPpaBHja Mepexoa OT 3alHCH B OJHONH CHCTeMe KOOpAWHAT
(HampuMep, JKOJIOTHYECKON WM IOIMTHYECKOM) K 3alHCH B APYrod CHUCTEME KOOpAWHAT (HANpUMep, YKOHOMHYECKOH MM
(MHAHCOBOIT) — MOHSTHE Tpeodpa3zoBaHs. Best COBOKYITHOCTD NMEPEUHNCIICHHBIX OHATHI B 00pa3yeT MOHATHE TEH30p.
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MbI HCTIOJIB3yeM METOJI0JIOTHIO TeH30PHOTO aHalIM3a, KOrJla pacCMaTpUBaeM pa3iinuHbIC
npeoOpa3oBaHus TPYIIIHI TOHATHI B CHCTEME TPUPO1a—O0IIECTBO—YEIOBEK, COTJIACOBAHHBIE C
€CTECTBEHHBIMH 3aKOHAMH, CyTh KOTOPHIX B COXPAaHEHUH pPOCTa IMOTOKA CBOOOJHOW SHEPTUU
(mone3Ho# MomHOCTH). ['pynma ¢ MHBapHaHTOM MOIIHOCTh «CUIMBAET» MOHSTHS Pa3IMYHBIX
NpEAMETHBIX 00JacTell B €IMHYIO SI3BIKOBYIO KOHCTPYKIHUIO, 0OecrieunBasi TEM CaMbIM CHHTE3
HAyYHBIX 3HAHUH Ha 3aKOHHOI1 Oa3e.

Orcroa ciienyer, 4To MpoIecc KOHCTPYUPOBAHUS CIIOKHBIX CHCTEM M CHUHTE3 HAyYHBIX
3HAHWH TPEACTABISIOT COOOW JIMIIB pPAa3IMYHbIE HA3BaHUS TMPOCKTHPOBAHHS OYIyIIMX
U3MEHEHUI B MHUPE, COTIIACOBAHHBIX €T0 MPABUIIAMH Pa3BHTHSL.

Kmo 6yoem npoexmuposamo
U Kmo 6yoem noib3068ambCsl pe3yibmamamu?
[TpoexTHpoBaTh yCTOMYMBOE DPAa3BUTHE JOJDKHBI CIIELUAIUCTBI, BOOPY)KEHHBbIE 0a30it

Hay4HbIX 3HAHWUM, NAIOIIMX BO3MOKHOCTH IIPOCKTUPOBATH IIEPEXOJ] W3 HCXOJHOM CUCTEMBI
KOOpJMHAT B TPEOYEMYIO ITPOEKTOM.
[IpoGiema MOATOTOBKM KaJpoB, OOJIAJAIOMIMX HEOOXOIUMBIMH 3HAHUSMH, TOHUMaHUEM

U YMCHHUCM JCJIaTh SBJICTCA KJIIOUEBOM B JIOTHKE MIPOCKTUPOBAHUSA YCTOI\/’I‘-II/IBOFO Pa3BUTHA

(puc.13.).

3HAHUS MOHUMAHMUE
2
YMEHUE
JEJIATH \
UHBAPUAHTHI
HHTE/LVIEKTYAJIBHBIX
BO3MOKHOCTEH

Puc. 13.
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HHeapuaHmbz UHMELNIEeKmyalbHblX B03MOCHOCMEN — MO 3HAHUE U NOHUMAHUE 3AKOHO8
Hpupodbz U yMeHue Ha ux OCHoee npoekmupoeams KOHKpemmHnbvle Cucmemal

Kakumu 3HaHUAME JOSDKEH 00J1a1aTh CIIEUAINCT, YTOOBI MOHUMATh KaK MPOEKTHPOBAThH
YCTOMUMBOE pa3BUTHE B CHCTEME NPUPOAa-00IIecTBO-4ea0BeK? EcTecTBEeHHO, UTO OTBET Ha ATOT
BOIIPOC SIBIISIETCA COZIEpKAHUEM 0a3bl HAyYHBIX 3HAHUH.

3aoauu, pewiaemvie c noMowbI0 6a3bl HAYUHBIX 3HAHUL

1. TIpenocraBieHne OpraHM30BaHHONW MH(POPMALIUH TIO 3aIIPOCY B CUCTEMY.

2. TIlpenocraBienue HH(GOPMAIIUH IO BOIIPOCAM, Ha KOTOPBIE HET OTBETa B 0a3e 3HAHUHU.

3. ®opmHpoBaHUE JIOTHYECKUX L[EMOYEK U3:
e (opm 3HaHUS B yBSI3KE C €TO COJEPKAHHUEM U MHCTPYMEHTaMH (CUHTE3 3HAHUH);
® Co/AEp)KaHUS B YBI3KE C MHCTPYMEGHTAMH 3HaHHMS (MHPOBO33PEHUEM, TEOpHEH U

METOJIOM).

4. OOGHapyXeHHE Pa3phIBOB MEXTY:
® 3JIeMEHTaMM 3HAHHUS BHYTPH YAaCTHOH CHCTEMbI KOOPIMHAT;
® 3JIeMEHTaMHM 3HAHHUS Pa3HBIX CUCTEM KOOPIHMHAT.

5. IlpenocraBnenune wuHpopManuum 006 anropurMax npeoOpa3oBaHUs HEOPraHU30BAHHOTO
MHO>KECTBA 3HaHUI B OPraHU30BaHHOE.

6. IlpenocraBieHue OpraHU30BaHHOW WH(POPMALUHU, JalOMIed OTBETHl Ha BOMPOCHI 00
YCTOMUYMBOM Pa3BUTHH B PA3TUUHBIX MPEIMETHBIX 001aCTSIX.

7. IlpenocraBieHue opraHn30BaHHON MH(POPMAIIMU 00 MHCTPYMEHTAX YCTOHYMBOTO Pa3BUTUSA B
CUCTEME IPHPOJa-00IECTBO-YEIOBEK.

8. IlpenmocraBienue oOpraHu3oBaHHOM  uH(opMamuu i OOOCHOBAHMS M OLICHKHU
3(GPEKTUBHOCTH MPOEKTOB YCTOWYMBOIO PA3BUTHUS B CHUCTEME MPHPOIa—OO0IIeCTBO—
YeJIOBEK.

IIpoexmuenoe npocmpancmeo 6a3vl HAYYHLIX 3HAHUL
(HayuHbIX meoputi)
ba3za Hay4HBIX 3HaHUN — 3TO MPOCTPAHCTBO MOHATHI, KOTOpPBIE MOXKHO IpeoOpa3oBaTh

I10 ONPEJCIICHHBIM IIPABUIIAM.
[TockonbKy paHT KaKIO0ro MOHATHS HE MEHee 4eThlpeX, NocToibKy [IpocTpancTBO 6asbl
3HaHUH SABJISICTCS NPOCKTUBHBIM. ba3a 3HaHuii ectb He mpocto IIpocrpancTBo, a IIpoekTuBHOE

npocTpaHcTBO. Bee monsaTus 6a3el ABIAIOTCS KoopAnHAaTaMU [IpoeKTHBHOTO MPOCTPAHCTBA.
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Cmpykmypa npoexmueHo20 npoCcmpancmed
Brinensrorest Tpu 6a30BBIX CTPYKTYPHBIX JIEMEHTA:
1. TIpocTpaHCTBO KOOPIMHATHBIX CUCTEM;
2. IlpocTpaHCTBO MHBApUAHTOB;
3. TIpoctpancTBO mpaBuiI mpeoOpa3oBaHusl.

IIpocmpancmeo KOOPOUHAMHBIX cUCEM

Bce momsgrus 6a3sl ACIITCA Ha BXOAHBIC WM HCXOOHBIC, XapaKTCPpU3YHOIIUC

CYHICCTBYIOIIUC MPCACTABJICHUSA O CUCTCMC HpI/IpOI[a—O6H_IeCTBO—‘-IeHOBeK, W BBIXOJHBIC WIIN

KOHCYHBIC — 0T06pa>1<afonme IIOHATHUC! yCTOfI‘-IHBOG Pa3BUTHUC CUCTCMBI.

B cooTBeTcTBUU C 3TUM BBIJEISIOTCS JIBA TUIIA KOOPAUHATHBIX CUCTEM:
e Tun a: ucxoaHast KOOpJAMHATHAS CHUCTEMA (CYILECTBYIOIIAsi CUCTEMA)

e Tumn b: KOHeUHass KOOpAUHATHAs cucTeMa (YCTOWYUBOE Pa3BUTHE)

B kaxayilo M3 HUX BXOJAT IO TpPU TPYIIbl TOHATHH, PacKphIBAIOMIUX (OPMBI,

COJIepKaHUE U UHCTPYMEHTHI 3HAHMUS.
COOTBETCTBEHHO BBIJEISIIOTCSI TPU BUA YACTHBIX KOOPAUHATHBIX CUCTEM:
Bup c: wactHas cucrema o popmMam 3HAHUS;
Bup d: wacTHas cucreMa o coepiKaHUI0 3HAHMS;
Bun e: yacTHas cucrema 1o MHCTpYMEHTaM 3HAHUS;

KoopaunaTHble cucTeMbl IpeACTaBIEHbI HA puc. 14.
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Kaxknast yacTHast KOOpAMHATHAs CUCTEMA MIPEICTaBIEHA IByMsI ITPYIIIIaMU TIOHSTHM:
e rpynna f — MoHATH, HE UMEIOIINE MEpPHI;
e [pyIIa g — MOHATHUs, BEIPAXKCHHBIE B MEpE.

I'pynny f 00pa3yloT WHTYUTHBHO BBIpQKEHHBIC TOHATHS, HE HMEIOIIUE MEphl. OTY

IPYIILYy MBI Ha3bIBAEM HEOPraHU30BAHHBIM MHOXKECTBOM.
I'pynny g 00pa3yroT HOHATHUS, UMEIOIUE ECTECTBEHHYIO MEPY BKIIIOYAst UMsI BEJIMYHMHBI,

(bu3nYecKy0 pa3MepHOCTb, €AMHUILY U3MEPEHHS. DTy TPYIIY Mbl Ha3blBAEM OPraHU30BaHHOE

MHOXKECTBO.

Kax npaBujio, MHCXOAHAA KOOpJAWMHATHAd CHUCTCMa MNPCACTaBJICHA B OCHOBHOM

HCOPraHN30BaHHBIM MHOKECTBOM, d KOHCYHAaA CUCTEMA — OPraHU30BaAHHLIM.

HeopFaHI/BOBaHHOC MHOXXCECTBO — 3TO MHOXCCTBO, JJICMCHTAMHU KOTOPOIr'0 SABJIAIOTCA
MOHATHUSA, U3 KOTOPBIX HCJIb3d COCTAaBHUTh N-MaTpully, U € KOTOPBIMHU HCJIb3s OCYIICCTBJATH

OTIepally CIIOXKEHHsI, yMHOKEHUS, TP PepeHIINPOBAHUS, UHTETPUPOBAHUSI.
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OpF AHU30BAHHOC MHOXCECTBO — 3TO MHOXKCCTBO, JJICMCHTAMH KOTOPOI'O SABJIAKOTCA

MOHATHUA, U3 KOTOPBIX MOXHO COCTaBUTHL N-MaTpully U OCYHICCTBJIIATH BCC MATCMATHUYCCKUC

onepanuu. K Taxum MHOKecTBaM OTHOCSITCS MOHATHS, BBIPA)KCHHBIC B CCTCCTBCHHBIX MCpPax.

HeopFaHHBOBaHHOC MHOXCCTBO — KaK COBOKYIIHOCTbL CTpaHHUL] TCKCTA. Kamz[aﬂ

CTpaHMIIA-3KpaH — 3TO:
® CJIOBECHBIN TEKCT;
® CUMBOJBHBIN TEKCT (rpaduk, cxembl, GOPMYIIBI).

[Tpumepsr: Tabn. 10.

Tab6m.10.
- Cnosa-
= CrnoBa I'paduxu DopmyIbl Cxemsbl (bopMyTbI CrnoBa-cxeMsl
A1 A2 A3 A4 AS A6
CrnoBa CrnoBa CrnoBa CxeMmbl I'paduku CrnoBa
B 1 Bz B 3 B4 BS B6
Cxemsbl
dopmynsl-rpaduku Criosa U T.JI.
C 1 C2

HeopranuzoBannomy muoxectBy anemeHToB A, B, C, D, E, F,

MOJXHO IMpUAaThb

JIOTUYCCKU OPraHU30BaHHYIO (I)OpMy, €Clin MpEACTABUTHL JJICMCHTLI B BUJAC CCTU CIICAOBAHUA

aneMeHToB (puc. 15.):

\

Puc. 15.

OnHaKoO — 3TO TOJIBKO JIOTHYECKH OpraHu30BaHHas (opMa, C KOTOPO HE BCETAa MOXKHO

OCYIICCTBJIATL BCC MATCMATUYCCKHUC OIICPaIUH.

OJIEeMEHT OpraHU30BaHHOTI'O MHOTOMCPHOI'0 MHOKCCTBA — 3TO N-MaTpuUIia.
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C pa3nIuYHBIMU TOHATUAMU 0a3bl HAYYHBIX 3HAHUNA HEOOXOAMMO YMETh POU3BOIUTH BCE
MaTeMaTU4ecKue ornepanuu. Takue omepanuu MOXHO TNPOU3BOIAUTH C TAKUMH IOHITHIMHU,
KOTOpBIE OTIpEJICJIEHbl B €CTECTBEHHBIX MEpax, HapuMep Mepa «MOUTHOCTBY. Koraa MHOXKeCTBO
BEIMYMH (MMOHATUH) MOAYMHIETCS KOHKPETHBIM IpaBWIaM JEHCTBUM, TO OHO HAa3bIBACTCA «N-
MepHOU MaTpuuei». Bsigensioorcesa 0O-marpuna, 1-marpuna, 2-martpuna, 3-maTpuua, ... n-
MaTpuIia.

B 06a3e HayuHbIx 3HaHMH ucnonb3yercs anredpa n-marpun I.Kpona, xotopas Oymer
paccMOTpeHa B MOCIEIYIOLINX IaBax.

B pamkax opraHu30BaHHOTO MHO>KECTBA BBIJICJISIOTCS MOHATHSA, BBIPAXKEHHbBIE HE MTPOCTO
B €CTECTBEHHBIX Mepax (HampuMmep, Macca, Cuja), a B €CTECTBEHHBIX YHUBEPCAIbHBIX — TO €CTh
MPOCTPAHCTBEHHO-BPEMEHHBIX MEPaX.

[TonsiTus, BBIpQXEHHBIE B YHHBEPCAJIBHBIX MEpaxX, Mbl Ha3blBaeM MepaMH—3TaJIOHAMH.

COBOKYITHOCTb TaKHMX MOHATHUI 00pa3yr0T HHBAPHAHTHI MPOEKTUBHOTO MPOCTpaHCcTBa (puc. 16.).

NHBAPUAHTDBI

YcToiiuuBOro pasBuTHs

/ ~

3AKOH 3AKOH
COXpaHEeHUsS YCTOMYMBON HEPABHOBECHOCTH
MOIIHOCTH (pocT MmoJIe3HOM MOIITHOCTH)
Puc. 16.

OPZCZHI/IS'OGCZHHble MHOIHCeECmea
EILI/IHCTBGHHLII\/II CHUMBOJ A MOKET NpCACTaBJIATL Pa3JIMYHBIC OPIraHU30BAHHBIC MHOXKCCTBA!

1. MmuoxecTBa U3 ogHOro yucia: A= a , Ha3biBaemoe (-maTpuiia;
2. MmuoxecTtBo u3 k BenuuuH a, b, ¢, ... pacmoNIOKEHHBIX B CTPOKY, HA3bIBAEMYIO «OJTHOMEPHBIM

MHO>KECTBOM» WM 1-MaTpuLei:

A= a b C d e f
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2
3. MHOXeCTBO U3 K~ BEJINYMH, OPraHU30BaHHOE B KBAJpaT, HA3bIBAETCS «IBYXMEPHBIM)» WUJIH 2-

MaTpULICH:

3
4. MHoxecTBO U3 K° BEIMYMH, OPraHM30BaHHOE B KyO M Ha3bIBAEMOE «TPEXMEPHBIM» WU 3-

MaTpULIEH:

4 o
5. MHoxecTBa u3 K' BeJIM4UMH, Ha36IBAEMOE «UE€THIPEXMEPHBIM» UJIH 4-MaTpHLICH:

4-matpuiia
U Tak najee. MHoxecTBa U3 k' BeTMYUH Ha3bIBAeTCS n-MaTpHULIEH.
[TonsTHE, BEIpQXXEHHOE B MEPE, MOXKET MPEJACTABIATh BEIIMUYMHBI PA3IMYHOTO THUIIA.

Hanpumep cumBon A MOXKeT 0003HAYaTh MOHATHE KaK:
® MOCTOSHHOE unciio: A =5 nmu A = 3,14,
® [IepeMEHHOE Yucio: A = X WIH A = Cos X,
o omepatop: A=d/dt=pumun A=p+p +p +...
® MHOXECTBO OIEpaTopoB: A =p, A= | Odp wu .o

Bo Bcex ciydasix eTMHCTBEHHBIM cCUMBOJ A 0003HAYaeT OJHO U TO K€ MOHATHE-BEIUYUHY, U
MO3TOMYy B 0a3e HCIONB3YeTCS CTOJBKO PA3IIMYHBIX CHMBOJIOB, CKOJIBKO MMEETCS Pa3IUYHBIX

HOHSATUN-BEITUYNH.
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CuMBON A MOET MPEACTABIATh HE OJJHO MOHATHE-BENHUNHY (YHCIO0, QYHKIHIO, OTIEpaTop U

T.J.), @ LI€JJ0€ MHOXXECTBO IOHATHI-BEINYMH, MUMEIOIIUX OJHY U Ty K€ IMPOCTPAaHCTBEHHO-

BPEMEHHYIO Pa3MEPHOCTh (OJMH U TOT e (PU3NUYECKHIA CMBICIH).

© Ny kD=

b=

B » b=

W

9.

10.
11.
12.

IIpoexyuu unsapuanma MOWHOCMb 8 YACMHBIX CUCIEMAX KOOPOUHAM.
IIpoexyuu uneapuanma MOwHOCMb N0 POPMAM 3HAHUS
3AUYEM — IIEJIb, BelpaxxeHHast B MEPE MOIIHOCTH.

I[TOYEMY — ITPUYMHDI, BeipaskeHHBIE B MEPE MOLTHOCTH.
KTO —CYBBEKTHI — TBOpIIH 1 TOTPEOUTENN MOUTHOCTH.
YTO — OBBEKTHI geiictBuii, BBIpaXKEHHbBIE B MEPE MOLIHOCTH.
KAK — ITPABWJIA u3MeHeHus: MOLIHOCTH.

CKOJIbKO — KOJIMYECTBO mo1HoCTH.

I'’lE — ITPOCTPAHCTBO.

KOI'TA — BPEMAI.

HpO@KI/}I/lM UHeapuanma MOWHOCNnb nO UHCMpPYMeHmam 3HAHUA

MupoBo33peHue — LEHHOCTH, BBIPAXEHHBIE B MEPE MOLIHOCTbD.
Teopun — 0a30BbIC MOHATHS B MEPE MOIIHOCTb.
Texnosoruu — 0a30BbIE MOHATHS B MEPE MOIIHOCTb.
IIpoextupoBanue — 0a30BbIe MOHATHA B MEPE MOIIHOCTb

Ipoexyuu uneapuanma MOWHOCMb NO COOEPHCAHUIO 3HAHUS
(npedmemHviM 0baACMAM)

dunocodus — IIpocrpanctBo—Bpewms, [IBrmxenne—IIokoin.

Maremartuka — KoopaunaTthasie cuctemsl. MHBapuanTel. I'pynnel.

dusuka — Cucrema LT. 3akoHbl cOXpaHEHUS.

Xumus — ®@otoxuMuyeckue MpeodOpa3oBaHMs, OHHIO- U  HK30TCHHBIC
peakuuu.

buonorus — OOwMeH BemiecTB, pa3MHOXKEHUE, CMEHA BUJIOB, OM(ypKaIs.

OkoJorus — IIpou3BOAUTEIBHOCTE PECYPCOB, 3aIAChl, IIOTEPH.

OKOHOMHKA — Tpya, cTouMOCTb, MPOU3BOIUTEIBHOCTh, MPUOBLIb, KaIHTall,
COOCTBEHHOCTb.

duHaHChI — AKTUBBI, IeHbI'H, OOECIICUeHHE.

[Tomurtuka — Buacts, ynipaBiieHue, MOTYILIECTBO, CTPATErus, Ueib, CPEICTBO.

ITpaBo — 3aKoH IpaBa, 3aKOH IPUPOABI.

Ob6pa3zoBanue — HHrennexryaibHOE pa3sBUTHE.

3/1paBOOXpaHEHUE — Bpewmst akTUBHOM KU3HMU.
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Bce moHSATHS UCXOAHOW KOOPAWHATHOW CHUCTEMBI MpeoOpa3yloTcs B KOHEUHYIO
KOOPJMHATHYIO CHCTEMY C HCIIOJIb30BAHHUEM YHHUBEPCAIBHOIO MPOCTPAHCTBEHHO-BPEMEHHOTO
WHBApUaHTA MOIHOCTb.

OOmast cxema npaBuII peoOpa3oBaHus MpencTaBieHa Ha puc. 17.

NCXOAHOE NOHATHUE (3BHAHUE)

~

~

Omnpepneneno < He onpenesieno

<

.

BeipaxeHo B Mepe D He BrIpaxkeHO B Mepe

—

Boipaxxeno B He BeIpaxkeHo B
YHUBEPCAIBHBIX MEpax YHUBEPCAIBHBIX MEpax

;A

Ecmu nonsitne BBIPA’KCHO B YHUBCPCAJIbHBIX MEpax LT, TO 3HAHUC
MPUHAJICIKUT K KOHEYHOI CHUCTEME KOOpAWHAT

Ecmm nonsitue He BBIPA’KCHO B YHHUBCPCAJIbHBIX MEpax LT, TO 3HAHUEC HC
MPUHAJICIKUT K KOHCYHOI CHCTEME KOOpAWHAT U HYXKJACTCA B
AOOIPECACIICHUN

a

Puc. 17.
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Yempoiicmeo 6a3zvi Hayunvix 3HaHUl

PaccmMoTpeHHass  CTpyKTypa IHpPOEKTHMBHOIO IIPOCTPAaHCTBA  JAa€T  BO3MOXKHOCTh
NPEJCTaBUTh YCTPOCTBO Oa3bl 3HaHUM HaA puc. 18.
Brinenstorcst ABe CBA3aHHBIE MEXTy COOON 0a3bl 3HAHUMA:
1. wucxopmHas 6a3a 3HaHUH (CYIIECTBYIOIIAS CUCTEMA);

2. xoHeuHas 0a3a 3HaHUI (YCTOHYMBOE Pa3BUTHE).

CYLECTBYHOWAA CUCTEMA YCTOWYMBOE PA3BUTUE
NCXOOHAA BA3A 3HAHUN KOHEYHAA BA3A 3HAHUM
NPABUIA
BA3A: BA3A:
MOHATNSA -
BA3A: YCTOMHEOrO e eronammoro
MPABUIA
NOHATUA P » PA3BUTMA  |[IPABWN PA3BUTUA
B TPAOVLINOHHbBIX < B cUcTeEMe B cUCTEME
MEPAX g TTPAPOJIA MPUPOA
< OBLIECTBO OBLECTBO
c YEJOBEK
BA3A: « MEPH \ YETOBEK
"Hacneane" = BA3A: BA3A:
KTO N = Y
@ TPAOMLL |MPABUNA | yHmBEPC.
roe < AL
korga a MEPbI LT-MEPbl BA3A:
4710 WHCTPYMEHTHI
K BA3A: YCTONYMBOIo
3OOEKTUBHOCTb |MPABUNA | pasgyTYS
BA3A: NPOEKTOB B cUCTEME
CUCTEMA NoY MNPABUNA YCTONYMBOIO TIPHPOA
* [s Bonpocax PASBUTVA OBIIECTBO
n oTBeTax] A YETOBEK
F N
T ~ _ NPABUIA
Puc. 18.
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1. Wcxonuas 6asa.

B cocraB ucxonHoit 6a3el 3HaHUH BXOAAT COETUHEHHBIE MEXTy COOOM MO ONpeIeIeHHBIM

IpaBHUJIaM ISATh 0a3:

1.1.

1.2.

1.3.

1.4.

L.5.

Hcxonnas 0Ga3za «Hacnegme», mpencrasisionias co00il MOJTHOTEKCTOBBIM — apXHB
IIEPBOUCTOYHUKOB € yKa3zaHueM i Kaxkaoro u3 Hux: aBropa (KTO), mecto u BpeMeHu
m3nanus (I'IE, KOI'JIA), ornaBnenue u anHotaius (UTO).

Hcxonnas 6a3a 3HaHM 0 cucTeMe B Bonpocax U orBerax. CTpyKkTypa 0a3bl IpecTaBiIcHa
Ha cxeMme. B pamkax 3Toil 0a3bl yBA3BIBAIOTCS IO OIpPENECIIEHHBIM MpaBUiIaM (OPMBI,
COJIep’)KaHNE U MHCTPYMEHTHI 3HAHUS HE3aBUCUMO OT TOTO — BBIPA’KEHbI TIOHATHUS UJIN HE
BBIPaKEHBI B MEpax.

Hcxonnast 0a3za 3HaHM, colepramiasi MOHSATHS CHUCTEMBI MPHUPOJA-00IECTBO-YEIOBEK
NPECTaBJICHHBIE B TPAJUIIMOHHBIX (3a()MKCUPOBAHHBIX B YUCOHUKAX) MEPaX.

Hcxonnast Ga3a 3HaHmii: «Mepbl». ba3za cofepXUT Bce HIMPOKO H3BECTHBIE CHUCTEMBI
U3MEpUTENEH, HCTIONB3YEMbIX B (PU3UKE, XUMHH, OUOJIOTUH, SKOJIOTUH, SKOHOMHUKE.

Hcxonnas 6a3a 3nanmii: «IIpaBunay. baza conep urt Bce alropuTMbl IpeoOpa3oBaHus.

Ha puc. 19. noka3an ¢pparMeHT UCXOJHOM Oa3bl.
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@OparMeHT HCXOHOH CTPYKTYPHI 6a3bl

/\

(YP) (YP)
©) ©)
Apye 1
3AYEM I[NIOYEMY mem  —
M M MPHUYNHBL
T T
Tx Tx
1| 1|
Apyce 2
/\ /\ CYOBEKT —
(YP) (YP) (YP) (YP)
©) ©) ©) ©)
KTO 4TOo KTO 4TOo
M M M M
T T T T
Tx Tx Tx Tx
I I I I
ey | | (VP) | ey | | (VP) Apye 3
(©) (C) (©) (C) paa
KAK CKOJIbKO KAK CKOJIbKO CYpeh
M M M M
T T T T
Tx Tx Tx Tx _
j \ j | (VP) | (VP) j \ j \ | (VP) | (VP)
©) (©) ©) (©)
T L T KAK CKOJIbKO L T L T KAK CKOJIbKO
M M M M
T T T T
Apyc 4
Tx Tx HOPOCTPAaHCTBO ~ — Tx Tx
j \ j \ o j \ j \
L T L T L T L T
YcrnoBHbIE 0003HAUEHHUS:
M — MupoBO33peHHE C — cymecTByromas cuctema
T — teopun YP — ycroitunBoe pa3BuTue
TX — TexHonoruu L — npocrpancTBo
IT — npoekThl T — Bpems
Puc. 19.
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2. Koneynas 6aza

B cocTaB koHeuHO 0a3bl 3HAHHI BXOAST COCIMHEHHBIE MEXIY CO00i MATh 0a3:

1.6.

1.7.

1.8.

1.9.

1.10.

ba3a yHuBepcasbHble Mepbl — JTaJOHBL. basza coxepxkut cucreMy LT, a Taxkxke Bce
HeoOxoauMble TpaBuia nepeBoaa u3 LT B moOyio m3BecTHyl0 cucremy mep. Jlarotes
YHCIICHHBIE KO3 PUIIMEHTHI Tepecyera.

baza: «llonsiTust YCTOWYMBOTO pa3BUTHUS B CHUCTEME MPUPOIa—OOIIECTBO—UEIOBEKY.
baza comepxkuT yBsi3aHHBIE MEXIy CO00¥ ¢ momMombio cucreMbl LT 6a30Bble MOHATHS
€CTECTBEHHBIX U I'YMAaHUTApPHBIX HAYyK, MUCCIECAYIOIUX B3aUMOCBA3U U 3aKOHOMEPHOCTH
PasBUTHS B CUCTEME IPUPOIa-00IIeCTBO-4ETIOBEK.

ba3pl: «3aKOHBI-MHBApUAHTHl YCTOMUMBOIrO pa3BUTHsA». COHEPKUT CHCTEMY 3aKOHOB
COXpaHEHUS U U3MEHEHMS, a TAKKE [TOCTPOCHHBIC HA UX OCHOBE KPUTEPUU YCTOMYMBOIO
pa3BUTUS B Pa3IUYHBIX NPEIMETHBIX OOJACTAX: HIKOJOTUH, HKOHOMHKE, (UHAHCAX,
noyuTuke. Bce 3aKkOoHBI M KpUTEpUU BBIPAXKEHBI B YHMBEPCAIbHBIX MEpPax, 4TO JAAET
BO3MO’KHOCTB MX UCIIOJIb30BATh ISl PELICHUS CaMbIX Pa3HOOOPA3HBIX 3a/1a4.

baza: «MHcTtpymeHTsl YcToiumMBOoro pasButusi». Conep uT 0a30Bble NPUHLUIBI U
MIOHATHS. HAYYHOTO MMPOBO33PECHMS, HAYyUHBIX TECOPUHM M MHHOBALIMOHHBIX TEXHOJIOIMHI
JUI TIPOEKTUPOBAHMS YCTOMUMBOIO pa3BUTHs. Bce MpuMHIMIBEI M MOHATHS BBIPaKEHBI B
YHHUBEpCAJIBHBIX Mepax, YTO JaeT BO3MOXXKHOCTb MX HCIOJb30BaTh Ha JIIOOOM ypOBHE
yIpaBJIeHUs: TI00aTbHOM, PETHOHATBHOM, JIOKAJIBHOM.

baza: «9¢ddexruBHOCTHY. COAEPKUT BCe HEOOXOIUMBIE aITOPUTMBI IJIsI 00OCHOBaHUS U
OLIeHKU 3(PPEKTUBHOCTH MPOEKTOB B 0OJIACTH YCTONUNBOTO Pa3BUTHSL.

Ilocmpoenue 6a3vl HAYYHBIX 3HAHUL
Hannune npopaboTaHHOM CTPYKTYphl MPOEKTUBHOTO MPOCTPAHCTBA M CTPYKTYPBI 0a3bl

Hay4YHbIX 3HAHUU JaeT BO3MOXKHOCTh paccMaTpUBaTh MOCTPOCHHE HMHTETPHUPOBAHHOW Oa3bl

Hay4YHBIX 3HAHUI KaK [IPOLIECC PELIEHUS CAEAYIOUIUX TPEX 3a1au:

1.
2.

@opMHUPOBAHUE U MONOJHEHHUE UCXOHOTO IIPOCTPAHCTBA HAYYHBIX 3HAHUM.

q)OpMI/IPOBaHI/IC U TIOIIOJITHCHHUC OPraHU30BAHHOI'O KOHCYHOT'O IMPOCTPAaHCTBA HAYYHBIX

3HAHUM.

®opMUpOBaHUE U DPAa3BUTHE AJITOPUTMOB NPEoOpa30BaHMUs HCXOJHOTO IPOCTPAHCTBA B

KOHCYHOC.

®opmMupoBaHUE UCXOAHOTO MPOCTPAHCTBA MPEACTABISIET COOOM MPOIIECC CO3IaHMS:

ba3wr JAHHBIX — apXuB IICPBOUCTOYHUKOB.

ba3bl «nopTpeToB» MEepBOMCTOYHMKOB, BKJIIOYArOMX OTBEThl Ha Bompocsl: KTO, I'/IE,
KOT'JA, UTO.
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e Co3manus HSKCHepTHOro wuHTepdeiica, BkIOYas (OPMHUPOBAHHME TPYMIBI 3KCIEPTOB,
oOecreueHHbIX NpaBUiIaMu O0TOOpa HH(OpPMAIMKM M 3amoyiHeHHs (BOPM HCXOIHOTO
MIPOCTPAHCTBA.

2. ®opMupOBaHHE OPraHU30BAaHHOTO KOHEYHOTO MIPOCTPAHCTBA U MPABUII IPEOOPA3OBaAHUSL.

OcyiecTBiseTcss Ha OCHOBE HAay4yHOW MpopabOTKHU MPOOJIEMBbl YCTOMYMBOTO Pa3BUTHUS B
cHcTeMe MPHUPO/1a-00IECTBO-UEIOBEK, U3/IaraéMoi B KHUTE.
Hannuue 06a3pl Hay4yHBIX 3HAaHUH JaeT BO3MOXKHOCTb CIELHAIUCTY MOBBICUTH
000CHOBAaHHOCTh MPOEKTOB YCTOHYMBOTO Pa3BUTHs 32 cUeT 3(P(PEKTHUBHOTO PEIICHUS CTOSIIUX
3agau. K unciy 3Tux 3a1a4 OTHOCATCS:

[IpencraBienne 0OBbEKTa MPOSKTUPOBAHUS KAK [IEIOCTHONW CETU—KapTUHBI.
Onpenenenne NpaBUI—KpUTEPUEB Pa3BUTHS CUCTEMBI.

AHanu3 pa3BUTHUS CYLIECTBYIOLIEH CUCTEMBI (CUTYaLUH).

Pa3paboTka npoekra miaHa AedCTBUI M0 JOCTHKEHHIO LIETIH.

O1eHKa BO3MOKHBIX OMMKAMIINX M OTAAJICHHBIX MMOCIEACTBUN pean3alyy IiaHa.
KoppekTrnpoBka npoekTa 1iaHa ¢ y4eToM aHajlu3a MOCIEICTBUM.

N hAE WD =

KonTtposnb x0/1a BbINOTHEHUS IJ1aHA IEUCTBU.
Hwuxe Mpl pacCMOTPUM HECKOJIBKO IPUMEPOB TAKUX 3a]1a4.

Ymo ecmov 06vekm npoekmuposanus?
[IpencraBienne 00ObEKTa U AHAIHU3 PA3BUTHS

Bce 00BEKTHI MPOEKTUPOBAHUS B CUCTEME HPUPOIa—OOIIeCTBO—UYENIOBEK ACIUTCS Ha
JIBa OCHOBHBIX Kiacca: 1. O0beKThI )kuBor mpupoabl; 2. OObEKThl HEXUBON MPUPOJIBI.

’KuBas mpuposa COCTOMT W3 TO3HAIOUIMX M HE MO3HAIOIUX OO0BEKTOB. YenoBek u
0O0IIeCTBO OTHOCATCS K MO3HAIOUIMM OOBEKTaM, a JApyrue oOBEKTHI >KMBOHM NMPHUPOJBI — K HE

no3Hatoum (puc. 20.).

YTO - OB BEKTBI

—

HEKUBAS IPUPOJA
KUBAS IPUPOJA
(He mo3natomas) (ITo3Hatomas) raz JKunkocts Thepnoe
O01wecTBO Yenosek

Puc. 20.
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IIpeocmasnenue obvexma 8 popme cemu
JIns  ONpEeNeNieHHOTO BPEMEHH M MecTa OOBEKT MPOCKTUPOBAHHUS MOXKET OBITh

NPECTaBJICH KaK CeTh-KapTHUHA, AAI0Ias [IeIOCTHOE 0TOOpaKeHHE CYIIECTBYIOIEH CUTYalluH, B
KOTOPOH HAaxOIUTCA OOBEKT MPOCKTHUPOBAHUS M KOTOpas TpeOyeT MPUHATHS peleHui (puc.
21.14). [IpuHIMMUaTbHOW O0COOEHHOCTBIO ITON CETH SBISETCS TO, YTO KaXIbIH €€ AIEMEHT —
3TO BOIPOC, KOTOPBIN SABJISIETCS IEMEHTOM OYAYIIErO PELICHHUS.

Bonpocwi, mpebytowue pewenus:
KTO — yuacTHUKHM cUTyaluu.
YTO —cyTb cuTyanii 1 4To OyIeT, eClIU CUTyalus He OyJeT pa3perieHa.
I'’IE — MecTo cuTyanuu.
KOI'TA — Bpewms cutyanuu.

KAK — mexaHu3M pa3pelieHus CUTyaluu.

A e

CKOJIBKO — tpebyeTtcs pecypcos.

Bce Bompocs! cBsi3aHbI MEXLy CO00M U 00pa3yroT HEIOCTHYIO CETh-KapTHHY.

Bce Oynyiue pemeHuss — 3TO OTBETHI Ha yKa3aHHbBIE BONPOCH! (puc.21.).

HA3BAHUE
CUTYALIUN,

TheAVINIITAT Nnetmeuua

CKOJIbKO
K
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Cutyanuii, 3aTparvBaroliuX HMHTEPECHI, MOXKET OBITh MHOTO, HO BCE OHH MOTYT OBITH

IIPEJICTaBJICHbI KaK eHasi MHOrOMEpHas (MU MOoNM3/pajbHasi) ceTb-KapTHHa (puc. 22.).

B MUPE
| 4
| 3
| 2 B CTPAHE
; 1
| 4
| 3
| 2
1
B PETUOHE
| 4
| 3 Ilo Mmepe YyCI0KHEHHUS CHTYalUHHU
2 pacrer KOJIN4eCTBO BOIIPOCOB,
1 TpeOyIOLMX penieHHusl.
[Io »>3TOMy OYeHb BaXHO HMeTh
HaJe’KHble W Tpo3pavyHble NpaBHJIa-
KPHUTEPUM.
Puc. 22.
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Onpedenenue npagun-Kpumepues
OOmuM  KpuTepueM  pa3pelieHuss CHUTyalluu  sSBIsSeTCsl  cOaTaHCHPOBAHHOCTH

B3aMMOJICHCTBHSI C OKpYXarolled cpenoi, obecneunBaioias yciaoBHUsS HEYOBIBAIOIIEIO pOCTa

BO3MOKHOCTEH YYaCTHUKOB CUTyaluu (puc. 23.).

OBIIECTBO
A I [
[
N; YuyacTHHK
‘ > % i

Oxpy:kaomas

Eol!

Puc. 23.

A

YcioBHBIE 0003HAUCHUS:
E — 3anacel npupoJHBIX PECypCOB IO BUJAM U KaTE€rOpHUsIM;
N — mnoTok J00bIBaEMBIX MPHUPOJHBIX PECypcoB 3a Troj, BbipaxkeHHbIH B KBT (momnas
MOIIHOCTb);
G — nmoTepu MOITHOCTH;
P — ronoBoii notok 3arpat pecypcos, BeipaxeHHbll B KBT n KB;
Y — 3P PEKTUBHOCTH UCIIOJIB30BAHUS PECYPCOB:

Y=nxe,

rae M — KIIJ] ucronb3yemMbIX MallliH U TEXHOJIOTUIA;

1 — ecTb noTpeduTEnH

€ — Ka4yecTBO YNPaBJICHUSA: € =
yip 0 — Her notpebuTens

OO1iee mpaBUiIO cOATaHCUPOBAHHOCTH:
N=P+G
N;=P;, + G
[TosHas mowmHOCTH HA BXoAEe N paBHa CyMMe:
II0JIE3HOM MOLIHOCTHU Ha BbIXoJe P u MmomiHocTu noreps G.
OOmmii KpuTepuil pocta peabHbIX BO3MOKHOCTEH yJaCTHHKA:
£>0 umn P+ P +P,+P >0
dt
Hwmeer mecTo HEyOBIBAIONINI POCT pealbHBIX BO3MOXKHOCTEH, €CIIM He YObIBAIOT TEMIIbI
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3TOro MOXHO JOCTHYB TPEMs Criocodamu.
IIpaBuno 1. [mpoctoii pocTt]

Poct nosne3Hoi MOITHOCTH 00ECTIeYMBAETCS 32 CUET MPHUBIEKAEMBIX U3BHE PECYPCOB.
IIpaBuiio 2. [pa3Burue]

Poct nomne3Hoi MOITHOCTH 00eCTIeYMBAETCs 3a CUET:

¢ moBbIMEHUs Y(HEKTUBHOCTH UCIIOIH30BAHUS UMEIOLITUXCS PECYPCOB.
IIpaBuiio 3. [YcroitunBoe pa3BUTHE ]

[ToBblmenue 3¢ (heKTUBHOCTH 00ECTIEUNBACTCS 3a CUET YTHIIM3ALUU UICH:

® OTKpBITUS HOBBIX Oo0Jiee 3(p(heKTUBHBIX HCTOUHUKOB MOIITHOCTH;
e pocra KIIJ] mamms, mpuGopoB, TEXHOIOTH;
® pOCTa KayecTBa yIpPaBICHHUS.

Hannune npaBun—KpuTepueB 1aeT BO3MOXHOCTh IPOBECTH aHAIHM3 U MOJIYYUTh OTBET Ha
BOIIPOC: €CJIM MMEET MECTO BBINOJHEHUE (MM HEBBINIOJIHEHHE) HEKOTOPBIX YCIOBHUH, TO KaKOH
CIIeyeT BBIBOI—IIpECKa3aHue.

[TokaxxeM 5TO Ha mNpHMepe aHaidM3a CyOBEKTa — YYaCTHHKA CHUTyaluu. AHaiu3
CyObEKTOB—YYaCTHHKOB 3TO aHaJIM3 W3MEHEHHs COOTHOIICHHS HMX BO3MOXXHOCTEH H
00s13aTesbecTB. BO3MOKHOCTH — 3TO aKTUBBI, KOTOPBIMH PAcrojaraeT yYaCTHUK B JAaHHOE BpeMs
(Beipaxxennbie B KB u KBT).

O0s13aTenbeTBa — 3TO JI0JIs1 AKTUBOB, KOTOPYIO HEOOXOIMMO OTAATh (B (JOpME BBHIILIAT B
(dbenepanbHbIl U PETHOHANBHBINA OIOJDKET) B COOTBETCTBUU C 3aKOHOAATEIHCTBOM U JOTOBOPOM
(nmuuenswueit). JlepeBo noruku BeiBoza (puc. 24.).

1. Joan 00513aTeIbCTB B CYMMAapPHBIX AKTHBAX

1 2 3 4 5
2. ; ;I/I3Meneéje; BO3M0§1°ETGNI ; ; ; ;
A Iﬂ(ff\ﬂe ue oﬁ3a e CTB/\ /\

o - +— - - +— - - +— - - F— - - -
12 34 56 78 910 1112 1314 1516 1718 1920 2122 2324 2526 2728 2930
Puc. 24.
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MBI npuBenu 3TO «JIEPeBO» Kak MpPHUMEP JIOTMKU BBIBOJA-IIPEACKa3aHusl MO IpaBUiIaM
THIA:
Ecnu, ecnu, ecniu TO [AenaeTcst BHIBOA-NPE/ICKa3aHue .
Hanpuwmep:
¢ ecnu o o6s3aTenseTB yyactHuka 20%:;
¢ cCJIM UMEET MECTO POCT TEMIIOB €r0 BO3MOKHOCTEH;
¢ eciu 00s3aTeNnbCTBa, MPEAYCMOTPEHHBIC JOTOBOPOM, BBITIONHSIOTCS, TO HMEET MECTO
cutyarus Ne 1.
[IpeacraBnennoe «aepeBo» couepkuT 30 JIOTMYECKHM BO3MOXKHBIX  BBIBOJIOB—
MpeICKa3aHui, KOTOPbIE COOTBETCTBYIOT OTIPEIETICHHBIM YCIOBHUSM.

B MNPUBCACHHOM MPUMCEPC JIOTUICCKHU BO3SMOXKHBI TPUAUATh HCXOJ0B!:

Ecmu 1-1+, To ucxox Ne 1 ) brnaronpusitHas cutyanuus
Ecnu 1-1—, To ncxoq Ne 2 | mpoMeXyTOUHBIE CUTYaLIUH

B oOmem cnydae MOXeT OBITH
HE TpHU YCIOBUA, & COTHU U
ThICAYM ycnoBuM. X ananus
TpeOyeT UCIOJIb30BaTh MOIIHBIE

.............................. KPMTHYECKAs
Ecim 3—1—, 10 ncxon Ne cuTyarus BBIYHCIIUTENLHBIE cpencTBa

OBM. Ho noruka BbeIBOAa mpu
Ecnu 4-2—, To ucxon Ne KOH(IIUKTHAS STOM COXPAHACTCA
.............................. CUTyaIus

.............................. besnanexnas cutyanus
Ecnu 5-3+, To ucxon Ne be3ycioBHOE pacTop;KEHUE 10TOBOPA

VcioBHBIE 0003HAUECHUS:

1. oy 00s13aTenbCTB | 1 L2 |3 ] 4 [ 5 ]
B CyMMAapHBIX aKTUBaX 1o 25%  25-45% 45-55% 55-100%  >100%
2. Usmenenne
BO3MOXKHOCTEH TEMIIBI PacTyT TEMIIbI HEC U3MCHSIOTCS TEMIIbI H3MCHSIOTCS
3. BrinoaHeHue 00s3aTeIbLCTB OO0s13aTenncTBa E OO0s13aTeabCTBA HE
BBITOJHSIOTCS BBITOJIHSIOTCS

Hamune I/IH(bOpMaI_[I/II/I O J0JIAX, UBMCHCHHUHN TEMIIOB U BBIIIOJTHCHHUHN 00513aTEILCTB JacT
BO3MOKHOCTb OIIPCACINUTD JIOTUYCCKU BO3MOKHBIHN HUCXOI pa3BUTHUA CUTYyaAllUU.

71



Kak nepevimu uz mozo, umo ecmuv Kk momy, umo mpebyemcs npoeKmom?
uny naaH 6yOyuux oeticmeutl no 00CMUNICEHUI yeau

ChopmupoBath TwuiaH Oyaymux AEHCTBUH — O5TO 3HAYHMT pa3paboTaTh CceTh padoT
(MeponpHsTHii), HEOOXOIUMBIX U JOCTATOUHBIX JUIS JOCTHKEHUS TOCTABICHHOM LIEMH.

[Inan ectp ceTh, B KOTOPOW HE JOJDKHO OBITH JHUIIHUX M 3a0BITBIX paboOT. DTa CeTh
COCTOUT M3 JIBYX CITUCKOB:

® CIIMCOK paborT;

® CIIMCOK CBA3EH MEXy paboTamu.

Jlrobass pabota — 3TO JAEHCTBHE, KOTOpoe TpeOyeT 3aTpaT BPEMEHH M MOIIHOCTHU
(Berpaxkennoit B KBT u KB).

PesynpraTroM paboThl SIBISETCS BO3pOCIIAs MOJIE3HAs MOIIHOCTb, TO €CTh MOIIHOCTB,

oOecrieyeHHas: HOTPEOUTETBCKIUM CITPOCOM.

PexBu3uTamMu 10001 pabOTHI ABISIOTCS:
KTO — nuia, BEIMOTHSIONINE padoTYy.
YTO — coneprxanue pabOThI.
I'JIE — MecTo BBINIOJTHEHUS PAOOTHI.
KOTI'JIA — Bpems Hauana U OKOHYAHUS PabOTBHI.
KAK — ucnonb3yemas TEXHOJIOTHUSI.

CKOJIBKO — tpebyeTcsi BpeMEHH U MOIITHOCTH HA BBITIOJHEHHE PAOOTHI.

N R =

3AYEM — Kkako#l MpHpoCT MOJIE3HON MOIIHOCTH OYAET MOJYy4YEeH B PE3yJbTaTe BBIMOIHEHUS
paloThI.
OTH pPEKBU3UTHI MOTYT OBITH INpeICTaBieHbl B (GopMme moprpera paboThl, UMEIOIIETO

dbopmy cetu (puc. 25).

CKOJIBKO

Puc. 25.
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PexBu3uTamu cBsizeit Mex 1y paboTaMu SBIISIETCS IyTh OT UCTOYHHKA K MOTPEOUTENIO PabOTHI:

Hcrounuk paboThI: IyTh

IIyTh

[TotpeOuTens paboOThI: ( )

Ecnu Her motpeburens paboThl, TO JaHHAsK paboTa SIBJISETCS JUIIHEH.

Ecnu Her ucrounuka paboThl, TO 1aHHAs paboTa sSBsgeTCs 3a0bITOM.
CTpykTypa IjaHa BKIIOYaeT B ceOsl:

1. pekBH3UTHI paboT;

2. PEKBHU3UTHI CBsI3€H MeX 1y paboTaMu.

CoenuHeHHbIE MeX Ty cO00# yKa3aHHBIE PEKBU3HUTHI 00Pa3yIOT CETh—IIPOEKILHUIO TUIaHa Ha
Ty “ \ \ Tx
UCXOIHAsS V KOHeqHas{
cucTemMa ‘ cucTemMa

\ o o ’
/
—-C

IJIOCKOCTH (puc. 26.).

Puc. 26.

Cemb ecmb nian 00CmMudiCeHus. yenu
HeJ’IL — 3TO0 KOHEYHBIHI pe3yibTaT BbIITOJHCHUA pa60T, NpeAyCMOTPCHHBIX ITJIAHOM

neiicteuii. KoHewHBINl pe3ynabTaT €cTh BO3poclIas II0JIe3HAs MOIMHOCTh IPOEKTHPYEMOM
cucreMbl. OH CKJIaJbIBaeTCs W3 PE3YyNbTAaTOB KaKAOW YAaCTHOM paloThI, MpPEeayCMOTPEHHOM
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wianoM. Ho kaxnmass paGota TpeOyeT 3aTpaT BpEeMEHHM M MOIIHOCTU. PesynmbTarom paloThI
ABIISICTCS BO3pOCIIAsi MOJe3Hash MOIIHOCTh. POCT mMOJIe3HOM MOIITHOCTH BO3MOXKEH 32 CUeT
MOBBIIEHUST 3((PEKTUBHOCTH NOTpeOnseMoil MomHOCTH. B CcBo0 ouepenb MNOBBIMICHUE
3P PEeKTUBHOCTH 00ECHeUUBACTCA HCIOIB30BAHUEM TEXHOJOTHM Pa3BUTHSA. ODTH TEXHOJOTHH
ObUIA PACCMOTPEHBI HAMU BBIIIIE.

3a KaXJI0M TEXHOJOTHEW CTOST OIpe/eseHHbIE WU, YTHIIM3alUs KOTOPBIX B HOBBIX
MallliHAX, MEXaHW3Max M CHUCTeMax YIpaBJICHHs 0OECHEeYMBACT YCKOPEHHBIH POCT IMOJIE3HOM
MOIITHOCTH, YTO B CBOIO OY€pe/lb U3MEHSET CPOKHU JOCTHKEHHUS 1IeTIH, HO BMECTE C TEM U MEHSET
CTPYKTYpYy IJIaHa.

Hmeer MeCTO M3MEHEHHE CKOPOCTH INMPOTEKaHHs IMPOLecca pa3BUTUS U BMECTE C HHUM
M3MEHEHHE CTPYKTYpPbI MPOCKTUPYEMON CUCTeMBl. ECTECTBEHHO, UTO 3TO OTpa)kaeTcs Ha IUIaHe
CO3JIaHHSI CUCTEMBI.

Kak u mo0as cucrema, IiaH UMEeT ONPEACICHHbIC XapaKTEPUCTHKH WJIHM TapaMeTphl,
KOTOpBIE M SIBJIAIOTCA MPEAMETOM OILIGHOK B Ipolecce mnpoektupoBanus. K uymcmy s3Tux
apaMeTpOB OTHOCSTCS:

JUTHA TUIAHA;

HIMPHHA IJIaH;
riyOMHA IU1aHa;
peann3yeMoCTh IUIaHa;
MOIITHOCTb IIJIaHA;

pHUCK HeI(PEKTUBHOTO TUIAHUPOBAHHUS;

AU o

YCTOMYMBOCTb IJIaHA;
8. 2 PeKTUBHOCTS TIIaHA.
PaccmoTpum ux nmoapoOHee.

1. J[nuna niana
U «PACCOsIHUE 00 Yeauy, onpeodeisieMoll BpeMeHemM Om Hauyana 8800d 8 oeticmaue U 00 NOJHOU
peanuzayuu niaHa
[TpuHATO cUHMTATH IJIAH KPATKOCPOUYHBIM, €CJIM €ro JUIMHA He Ooliee ogHOro rona. Ilman

Ha3bIBAETCSl CPEAHECPOUHBIM, €CIIM €r0 JJIMHA HAXOAUTCs B Ipenenax oT 1 roxa po 5 ner. [lnan
CUUTAETCS OJITOCPOYHBIM, €CIIH €r0 JUIMHA IpeBocxoauT 5—10 jer.
Mo0>HO TOBOPUTH O HAYAJIbHOU JJIMHE IUIaHA, UMes B BUJy PACCTOSIHUE HE O KOHEYHOUN

1eny, a 10 OmKaiiei, onpeaessieMoil BpeMeHEeM BBINOJIHEHHS Ha4aIbHBIX Pa0oT IUIaHa.
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MO>KHO TOBOPHUTH O IPOMEKYTOUHOW JJIMHE TUIaHA, UMesl B BUAY PAcCTOSIHHE /10 JIH000H
MIPOMEKYTOUHOU LIETIH.

Mo0>HO rOBOpPUTH O KOHEYHOHU JUIMHE IUIaHA WIM IPOCTO O JJIUHE IIaHa. EcTecTBEeHHO,
4YTO B XOJ€ peaju3aluy IUIaHa €ro JJIMHA, B TOM YHWCJIE HadajbHas M IPOMEXKYTOUYHAs MOTYT
U3MEHATHCSI B 3aBUCHMOCTH OT MHOXECTBA PAa3IMYHBIX OOCTOATENBCTB, UYTO ECTECTBEHHO
OTpa)kaeTcs Ha BCEX XapaKTEPUCTUKAX IUIaHA U IPOEKTUPYEMOM CUCTEMBI B LIEJIOM.

2. Hlupuna nnana
3T0 MaKCUMaJIbHOE KOJIMYECTBO MapajlIeNIbHO BHIMOIHAEMBIX pabO0T B X0/1€ pealn3aluy IUiaHa.

[ToroOHO yIMHE TUTaHA MBI MOYKEM TOBOPHUTH O HAYAJIbHOW WIIM MIPOMEXKYTOUHOM MIUpPUHE
IUIaHA, MMes B BHUAY MaKCHUMAallbHOE€ KOJIMYECTBO Iapajule]bHO BBINOIHIEMBIX pPabOT Ha
Ha4yaJIbHOM WJIM NIPOMEKYTOUYHOM 3Talle peann3anuu miaaHa. [lo Mepe BBINOIHEHHS A0 MKPUHA
TaKXKe MOXXET HM3MEHATHCS, YTO €CTECTBEHHO OyAeT NMPHBOIUTH K M3MEHEHUIO BOBIICUYEHHBIX
MOII[HOCTEH, a 3HAUUT CTOMMOCTH ¥ 3 (PEKTUBHOCTH MPOEKTA.

3. I'nybuna nrana

3T0 cCyMMapHOE KOJIMYECTBO BCEX paboT, BHITIOIHAEMBIX 32 BpEMsl peau3aliy IIaHa.

EcrecTBeHHO, UTO HavaibHasA, IPOMEXYTOYHAs U KOHEUHas IIyOWHa IJIaHa U3MEHseTCS
IIPY U3MEHEHUM UIMPUHBI U JUIMHBI [IJIaHA, YTO TAKXKE OTPA)KAETCs Ha BCEM IPOEKTE CUCTEMBI.

4. Peanuzyemocms niana
Omnpenensiercsi 00€CIEYeHHOCTHIO paboT, IPEAYCMOTPEHHBIX ITAHOM.

Nwmeercs B BUy 00€CIIEYEHHOCTh KaJpaMH, MOLUTHOCTbIO U TeXHOJOTHsMU. DuHAHCOBas
00eCIeYeHHOCTh — 3TO 00ECNEeUEeHHOCTh MOIIHOCTBIO, BBIPOKEHHOW B JeHEXHOH (opme. B
MOHATHE «O00ECIeYeHHOCTh paboT» BXOIAT BCE PACCMOTPEHHBIE BBIIIE PEKBU3UTHI paboOTHI,
BKIItoUas U 1enb (Bompoc «3AUEM»). EcTecTBEHHO, YTO MJI0XO0 OMpPEIEICHHBIE IIENIH, TO €CTh He
BBIpQ)KCHHBIE B M3MepuMOH (opme, MOTryT OBbITh HCTOYHHMKOM CpbIBa IIJIaHA, €ro He
peanu3yeMocTd. JTO OTHOCUTCS KO BceM BuaaMm obecneueHus. KagpoBas W TeXHOJOrMUYECKas
HEIMOATOTOBJIEHHOCTh MOTYT TaKXe SBUTCSI IPUUMHOM, BIMSIOIIEH Ha pealin3yeMoOCTh IUIaHA U
IIPOEKTA B LIETIOM.

5. Mowmocms naana

Omnpenensercs TpeOyeMoil Ha BBIOJHEHHE IUJIaHA MOIIHOCTH, BBIPQKCHHOM Kak B
SHEPreTUYECKUX, TAaK U JEHEXHBIX €IUHMIaX. MOIIHOCTh IJIaHa SBJIAETCSA OIpPENEISIIOIIEH
XapaKTEPUCTUKOW M NO3TOMY OT YMEHHMs €€ IPaBWIBHOTO ONPEIEIICHUs B 3HAYUTEILHON Mepe

3aBUCSAT BCE IPYrue MapameTpsl IUIaHa U IPOEKTUPYEMOU CUCTEMBI B LIETIOM.
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6. Puck neaghgpexmuenozo nianuposanus pazeumuem

Omnpenensiercst AByMsi (paKTOpaMu:

e OmnpeneneHHOCTbIO TapaMeTPOB IUIAHA.

Ecnu napaMerpsl mi1aHa He IPEACTaBJIEHbl B TEPMUHAX U3MEPUMBIX BEJIMYMH BPEMEHU U
MOIIHOCTH, TO OHHU HEOIIPEICICHHBI.

e [IpaBUIBHOCTBIO CAEJIAHHBIX PAacuyeTOB MApaMETPOB IUIAHA M NOCIEACTBUM €ro pealn3aluy,
BBIPQKCHHBIX B I3MEPUMOH (opme.

Mepoii pUCKa MOKET CIly’)KUTh Pa3HOCTb MEXAY BEIMYMHON WHBECTULUN U BEIUYUHOU
oOecrieyeHUsT HMHBECTUIMH, BBIPAKEHHBIX B OJHUX M TeX JK€ EIUHHUIAX MOITHOCTH
(KOHBEPTUPYEMOI BAIIIOTE).

BpemenHoi#l uHTepBas, e BeIMYMHA OOECIIEYCHHS MEHBIIC BEJIWYMHBI WHBECTUIUI
Ha3bIBACTCS 30HOW CYIECTBOBAaHHUS pUCKa. BpemeHHOW MHTepBas, /e BeTUYMHA 0OecreyeHus
OoJIblIIe BETMUMHBI MHBECTUIIN, HA3bIBAETCS 30HONM OTCYTCTBHS PHCKA.

7. Yemotiwusocmo naana
Omnpenensercs N3MEHEHUEM BPEMEHM YIBOEHUS MOJIE3HON MOUIHOCTH MPOEKTUPYEMOMU
COLMANBHO-IPUPOIHOI cucTembl. Kak 3TO ObUIO TMOKa3aHO BBINIE, BpEMsl YIBOCHHUSA
OTIpEICTISIeTCS B YIPOILIEHHOM BHUJEC KaK OTHOIICHUE T = 72/A, rae T — BpeMsl yaBOCHUS, a A —
CKOPOCTb POCTa IOJIE3HOW MOIIHOCTH. YeM BbIllIE CKOPOCTh POCTA IOJIE3HOM MOIIHOCTH, TEM
MEHbLIE BpeMs yABOEHHUS. Bpems ynBoeHus sBiSeTcs NMPOCTOM Uil OLEHKH YCTOWYMBOCTH
nporecca XapaKTepUCTUKOM, yIOOHOM Ui MCHONBb30BaHUS B NMPOEKTUPOBAHUH YCTOMYUBOTO
pa3BUTHSL
8. Dghdexmusnocmsv niana

Omnpenendercs OTHOLIEHMEM IIOJE3HOM MOIIHOCTH, IIOJIy4aeMOM B  pe3yJbTare
peanu3alMM IUJIaHa K pacxoayeMoil mMomiHocTH. HeTpymHo yOemutcs B TOM, YTO BeJIWYMHA
3P PEKTUBHOCTH MOXKET OBITh JIETKO MEPECUUTaHa B BETUUMHY IPUOBLIH.

Hanuuue usmMepuMbIX IapaMeTpoB IJIaHa JAET BO3MOXKHOCTb pacCcMaTpUBaTh IUIaH Kak
MHOTOMEpPHYI0, 00bEMHYIO CETh, KOTOpasi TEOMETPUYECKH MOXKET OBITh Ipe/cTaBlieHa B Gopme
n-matpun . Kpona.

IIpoekTupoBaHMe IUIaHA MOXHO paccMaTpuBaTb Kak IIPOLIECC COCTaBJICHUS U
peoOpa30BaHus N-MATPHIL IO ONPEICTICHHBIM IIPABUIIAM.

Bo3Hukaer oOd4eHb CIIOKHAs 3ajJada: pacCuMTaTh BCE IMapaMeTpbl IulaHa Oyxyniux

JIEHCTBUN B YCIOBUSAX U3MEHSIOIIMXCSA CTPYKTYPBI U IIPOLIECCOB, IPOTEKAIOIIUX B MHOTOMEPHOMI
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cet. [IpuMeHsiemMble B HACTOALIEE BPEMsS B SJKOHOMHUKE U YIIPABJICHUM MaTEMaTHYECKUE METO/bI
U MOJEIU OTy 3aJadyy He B COCTOSHMM pewmuTb. Ho 3Ta 3amada sBIseTCs KIOYEBOU B
IIPOCKTUPOBAHUU YCTOMYUBOIO Pa3BUTHSL.

B neicTBUTENBHOCTH 3a/ada pacyeTa MHOIOMEPHBIX CETEH 3HAYMTENIBHO CIIOXKHEE, YeM
MBI €€ 371€Ch IIPEACTABUIIN.

Jleno B TOM, 4YTO KaXIblil PEKBU3UT (MapaMmeTp) IUIaHa SBJSIETCS caM MHOTOMEPHOU
CETBIO, CTPYKTYpa KOTOPOM TaKyKe U3MEHSAETCA C U3MEHEHHUEM IIPOLIECCOB, IPOTEKAIOIIUX B CETH.
OCOOCHHO HMHTEHCHUBHO JTH M3MEHEHHUS NPOMUCXOAAT B YCIOBHUSX pedopM, KOrjaa pesKo
MEHSIIOTCS MPaKTUYECKU BCE MO3ULMU IUIaHa, T.€. U3MEHAIOTCS pekBU3UTHL: «KTO», «'JE»,
«KOI'IA», «KAK», «CKOJIBKO». Ilo cymectBy Mbl MMEEM JEJI0 HE INPOCTO C CEThIO Ha
ILUIOCKOCTH, @ MHOTOMEPHOU MPOCTPAHCTBEHHOW CTPYKTYPOM.

B ycnoBusix pe3Koro M3MEHEHHMs CTPYKTYpbl IPOUCXOJMUT PE3KOE H3MEHEHUE ITyTel
noctiokeHust nenu. OnHaKo, ecnu nenb chopMyaupoBaHa IJIOXO0, TO U MYTH €€ JOCTHKCHHS
CTaHOBSTCA HeomnpeaeneHHbIMU. OTCroga pe3Ko BO3PACTAaeT OTBETCTBEHHOCTh 3a KadeCTBO
000CHOBaHMS MPOEKTOB MEPEX0AA K YCTOMUMBOMY Pa3BUTHIO. DTOT MEPEXO] MOXKHO CPaBHHUTH C
[IEPEX0I0M Yepe3 IEPEeBAIl B YCIOBUIX U3BUIIMCTON TOPHOM JOPOTH, OKPYKEHHOMU IIPOIACTHIO.

Ocy1ecTBUTh NMepexo]] K YCTOWYMBOMY Pa3BUTHIO, HE MMes SICHO C(HOPMYIUPOBAHHON
L(E€JIY, BBIPAXEHHON B U3MEPUMBIX BEIWYMHAX, IPOCUUTAHHOIO IJIaHA JOCTMXKEHUS LIEIU — 3TO
BCE PAaBHO, YTO €XaTh [10 TOPHOM JA0POre ¢ 3aBA3aHHBIMHU IJIa3aMU.

IlosTOMYy OYeHB Ba)KHO YMETh IPOEKTUPOBATH TAaKYyK «MAIHMHY», HA KOTOPOH MOXHO
exaTb 10 U3BWJIMCTOM rOpHOH j0pore, He O0SCh YIAaCTh B MPOIACTh:

«KpyTtH B€BO, KpyTH BIIPaBO, @ OHA BCE PABHO €/I€T U HE M1aJaeT B IIPONACThHY.

Ho 310 3x€ HEBO3MOXKHO?!

Ho Bexp nHam KocMmudeckuii kopadib «3eMiIsh» KPYTUTCS yxKe 5 MIIPI. JI€T U HE MMaJaeT B

0e3Hy.
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2.3. UHBapuaHTBI B TEXHHYECKUX CHCTEMAax

U 5 svixooicy us npocmpancmea Knaccuueckasn mexanuxa Jlacpansca—
T'amunvmona aenaemcs axcuomamuieckou
meopueli ¢ A6HOU AKCUOMOU = SHEP2Us

H mrumoe pey nocmosancmeo nocmosauna. Obwaa OuHamMuxa mawun oyoem
AKCUOMAMUYECKOU meopueli ¢ A8HOU aKCUOMOU
= MOWHOCMb NOCMOANHA.

B 3anywennwiiti cao senuuun.

U camocosnanve npuuumn.

O.Manoenvumam
11.I" Ky3neyoe

Housmue: «obwas OuHamMuKa Mauium
IIepBast monbITKA IPEACTABUTh BCE MAIIMHBI KaK Pa3JIMYHbIC peaanu3aluy OQHOU U TOU XkKe

«uaeanbHOW» MaruHbl, npuHaaiexuT C.KapHo u Obina cnenana B 1824 r.

OTOoXaeCTBIEHNE BCEX MAIIMH, KaK DPA3JIMYHBIX IPEJICTaBUTENICH OJHOW M TOH XKe
MAIIMHBI, OBIJIO JOCTUTHYTO BBEACHUEM MOHATHUA «pabounii nukim». [Tonarue «paGouuit UK
n3o0pakaercs Ha JUCTe OymMaru B KOOpPJMHATAaX, IMPOU3BEICHHE KOTOPHIX COOTBETCTBYET
IIOHSTHUIO SHEPIUSL.

B 1930 r. I'. KpoH BeIcTynm co CBOEW MEpBOil pabOTON, KOTOpast Ha3bIBaeTCsA «0O0Ias
TEOpHUs AIIEKTPUYECKUX MAallUH». 3aMeTHM, YTO OHAa HamucaHa emE a0 pabor OwHzarepa u
Kasumupa mo ocHoBaM TepMOJMHAMHMKH HEOOpaTUMBIX mporeccoB. B 3toit pabote I'.Kpon
BBOJIMT HOBOE MOHATHE — IIOTOK CBOOOJHOM SHEPTUN» U ONpPEEIIseT NOHATHE «MAIINHAY, KaK
YCTPOHCTBO, 4epe3 KOTOPOE MOTOK CBOOOHOM SHEPIHHU UAET OT UCTOYHHUKA K HAarpy3Ke.

OTOT BHEIIHE HeNpUMeyaTelIbHbIH (akT BBOJUT B ONMCAHME MAIIMH U MEXaHU3MOB
MOHATHE «MOIIHOCTH». OHO 0000IIAeT MOHATHE «IHEprust B paboueM IMKIE» 10 TOHATHS
«4HCIIO UKJIOB B €IMHUILY BPEMEHH, YMHOKEHHOE Ha SHEPTHIO B paboueM LUKIIE).

B 3TOM HOBOM NOHSATHM COECTUHMIIUCH BCE «HETPEPHIBHBICY, «HEIMKINYECKHUE» padoune
IPOLIECCHI.

DT npoueccsl 04eHb APKO ONUcaHbl akageMukoM A.A.AHpoHoBbIM U I'.C.I'openukom B

cTaTthe « ABTOKOJEOaHMS U 00IIasi AMHAMUKA MAIIMH»:
«TexHuyeckue HayKd TMPHUACPKUBAIOTCS TaKOM  KJIacCU(pHUKAMK, KOTOpas KOMUPYET
TpagulMoHHOEe neneHue Qu3uku. OObIYHAS «IUHAMHMKA MAIIMH M MEXaHHU3MOB», KOTOPYIO
U3y4yaloT BO BTY3aX, JEIMT MallWHbl Ha TUIPABIMYECKHE, TEIJIOBBIC, AJIEKTpUYECKHE. ITa
KJaccuuKaIys BcE yale BCTyNaeT B KOHMIUKT C )KMBBIM Pa3BUTHEM TEXHUKU.

JlJ1s COBpEMEHHOTO Pa3BUTHUSA TEXHHKH XapaKTEPHO YCIOXXKHEHHE MAIlliH, MOsBICHUE B
HUX CaMbIX pa3HOOOpa3HbIX KOMOMHAIIMNA MEXaHUYECKUX, THAPABINYECKUX, SJI€KTPOMAarHUTHBIX,

9JICKTPOHHBIX 3BCHLCB.
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OOmiast nMHAMHMKA MallMH KJIAJET B OCHOBY KiIacCH(UKAIIMM TEXHUUYECKUX YCTPOWUCTB
cBoiicTBa nuhepeHnanbHBIX YPaBHEHUN, OTMCHIBAIOLINX JABHKEHHS STHX YCTPOUCTB.

Ilycts y Hac ecTb HECKOJIBKO CHUCTEM — OJHA MEXaHHWYeCKas, Apyras JJIEKTpUdecKas,
TpPeTbs TEIUIOBas, M TaK Jajee — U MycTh AU depeHInalbHble YpaBHEHUS ABMKEHHUS ITHUX
cHcTeM, PUBEIEHHBIE K 0€3pa3MepHOMY BUY, TOXICCTBEHHBI.

OOmias nuHaMHMKa MamuH He OyAeT pa3nuyarh 3TH CHUCTeMbl. B 3THX cucTemax mnpu
COOTBETCTBYIOIIMX HAYAJIbHBIX YCJIOBHUSAX BO3HUKHYT COOTBETCTBYIOILIME ABUKCHUS, MPUYEM
3aBHCHMOCTD 3JIEMEHTOB TPAeKTOPUH (HaIlpuMep, IEPUOJIOB) OT MAapaMETPOB Takxke OyJeT OJHOM
U TOM XKe€.

Kopenutcst 3Ta 3aBUCMMOCTH ropasfo Iiy0ke, B TOM, YTO KaK U aBTOKoJeOaTeIbHbIE
CHCTEMBI, BCSIKasi MalllMHA SBISIETCS Tpy0Oil CUCTEMOH, T.e. CUCTEMOM, KaUeCTBEHHBIN XapakTep
JBU)KEHU KOTOPOW HE U3MEHSETCS MPU JOCTATOYHO MAJIOM M3MEHEHHHM XapaKTEPHU3YIOLIHNX €€
[1apamMeTpoB.

B mo6oii mammHe, Kak B MEPBOH, TaK U B IJIEKTPOHHOM, r€OMETpPUYECKUM O00pa3om
NEPUOINYECKOT0 IBUKEHHS B ()a30BOM MPOCTPAHCTBE SIBJISETCS pabOUnil IIUKIL.

Pabounii MK MalIMHBI WM YCTAaHOBHUBILUIICS XapakTep e€ ABMXKEHUS BO3ZMOXKHBI TOTJa
¥ TOJIBKO TOTJa, KOT/Ia UMEET MECTO OalaHC MOTOKOB CBOOOIHON YHEPIHHU, TO €CTh MOCTYIICHUE
SHEPIUM B KaHAJI MAIIMHBI PABHO OTTOKY SHEPTUU B HATPY3KY.

[IpencraBum «00OOLICHHYIO» MAIIMHY, KaK «KaHaI», KOTOPBIM COENMHSAET HCTOYHHMK

MOTOKA CBOOOIHOM SHEPTUH C HArPY3KOH MPsIMOM U 00paTHOM CBA3bIO (puc. 27.).

Harpyska

(TTpreMHIK)

Puc. 27.

OOmmmM CBOMCTBOM BCEX MAIIHMH SABIsETCS: 0000IIEHHBIN «KaHaD, yepe3 KOTOPBIA MOTOK
CBOOOJHON SHEPrHH OT UCTOYHHKA MEPEXOJUT B MOTOK CBOOOTHON SHEPrHH, MOCTYIAIOUINI B
Harpy3Ky MallllHBbI.

HoBoe onpeznenenue mMaluHbl Ja€T BO3MOXHOCTb CPAaBHHUBATh BCE BO3MOJKHBIE MalIUMHbI

10 Benuamae Momroct [L T ).
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JIro6oe ycTpoiicTBO, KOTOPOE SBISIETCS «KAaHAIOM», COSAUHSIONINM «MCTOUYHUK)» MOTOKA
CBOOOTHOM YHEPTHH C «HATPY3KOW», OyeM Ha3bIBaTh «000OIIEHHOW MATUHON .

IIpy NpoeKTUpPOBAHMHU, aHAIM3€ M CHUHTE3€ CUCTEM BCE BEIMYMHBI JAEIATCS Ha
«TIOCTOSIHHBIE) U «IIE€PEMEHHBIEY.

@dusnueckas BEIMYMHA, KOTOpas OCTACTCS HEU3MEHHOM, WM WHBApUAHTHOW, IIPU
[Iepexo]e OT OJJHOM MAIIMHBI K IPYrOM, ABJISETCS MOJHON MOIIHOCTBIO.

IIpoekTHOE penieHHe, KOTOPOE€ MW3MEHSAET KOHCTPYKIMIO MAIIUHBI WU W3MEHSET
KO3((UIIMEHT COBEPIICHCTBA TEXHOJIOTHH, HO COXPaHSET MOJHYIO MOIIHOCTh 0€3 M3MEHEHWS,
ABIISICTCS «IIPe0Opa3OBaHUEM KOOPIUHATY.

HeusmenHas BeMuuHa BXOJHON MOIIIHOCTH, KOTOpast 00pasyeT (hyHIaMEHT «CPaBHEHUS»
BCEX BO3MOJKHBIX MalllMH, SIBJISETCS MHBAPUAHTOM WJIM TEH30POM.

D10 «HEOOJBIIOE» HW3MEHEHHE (PU3NYECKON pa3MEpHOCTH BEIUYMHBI, H300pakarouieit
«UIOIIAb» Ha (Pa30BOM IUIOCKOCTH MPHUBOIUT K BOSHUKHOBEHMIO CYIIECTBEHHBIX PA3JIMUYMN B
Teopuu. I10 U 66110 3aMeueHo Kak I.KpoHoM, Tak u A.A. AHIPOHOBBIM.

Knaccuueckass Mexanuka Jlarpanxa—I aMuIbTOHA SBISETCS aKCMOMATUUYECKOM Teopuen
C SIBHOM aKCMOMOM = 3HEpIUs MOCTOSHHA.

OOmras quHaMuKka MamuH (M TeopHUsl aBTOKoJIeOaHMit) OyIeT akcHOMAaTUYEeCKON TeopHueit
C SIBHOM aKCMOMOM = MOLIHOCTb IIOCTOSIHHA.

0606W€HHCI}Z MAWUHA KAK «KAHA), COEOUH}Z}OWLHZ UCMOYHUK MOWHOCMU C Haepy31<0ﬁ
IlonsTHEe «MalIMHa» YKa3bIBa€T, 4YTO TEXHMUYECKAs CHUCTEMA COBEPILAET BHEIIHIOK

paborty, T.e. €€ 3Heprus nepexouT OT UCTOYHUKA K Harpyske (puc. 28.).

HcTounuk noroka [Ipuemnuk
cBoOOIHON (Harpy3ka) moToka
SHEPrUH cBOOOTHOM
SHEPrUH

| «Kanam» mamuael |

Knanan Ne 1 Krnaman No 2

Puc. 28.
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MBpI BbIIEIMM B 0000IIEHHOI MalliHEe TPU TPYIIBI IEPEMEHHBIX:
1. ITapameTpbl HCTOUHKKA MOIITHOCTH.

2. ITapameTpsl KaHana.

3. [TapameTpel Harpy3Ku.

Ha puc. 28. u3o0paxkeHbl JBa KiamaHa, KOTOpPbIE CHOCOOHBI «H30JMPOBATH» JHOO
MCTOYHMK MOIIHOCTH OT KaHana (ximamad Ne 1), nubo kxaHanm ot Harpys3ku (xmaman Ne 2). B
KJIACCHUYECKUX TEOPHUAX aBTOKOJEOAHWH WM aBTO-BPAIIATEIbHOTO JBWXKEHHUS OOBIYHO
UCIOJIb3YETCA MOJEIb ¢ OJHUM KianaHoM (kiamaH Ne 1), KOTOphli «ylpaBisieTcs» napaMeTpoM
Harpy3kud. OTO «yIpaBlIeHHE» MapaMeTpaMu Harpy3Kd HaMHU TpeAcTaBieHO KiarmaHoMm Ne 2. a
«oOpaTHas CBS3b» KJIACCUYECKON TEOPHH MOXKET OBITh BhIpakeHa «(pa30BbIMU» COOTHOIICHUSIMHU

MCIKY MOJIOKCHUCM 3TUX IBYX KJIAIIAHOB.

Knaccuueckast Mmoziensb mapoBOil MalIMHBI MOKET OBITh B HAIIEH MOJENU MpeAcTaBlieHA

KakK JIBa TaKTa.

[TepBrIif TaKT — 3amOTHEHNE KaHalla CBOOOHOM dHEpruei oT ucTouHuKa (kinaman Nel —
OTKpHBIT, KiarnaH Ne2 — 3akpbIT). Bropoii Takr — cOpoc cBOOOIHOW SHEpruM W3 KaHaja Ha

Harpys3ky (xkimanad Nel — 3akpbIT, kianad Ne2 — OTKpBIT).

Tenepr HMKINYECKOE M3MEHEHHE CBOOOJHOI SHEPrMM KaHala MOKHO IPEICTaBUTh KPYTrOBOii

nuarpammoit (puc. 29.).

« [IOJIHaA D)HECPI U] —————P

Puc. 29.
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Jluausa AC npencraBisger coboi MaKCHMABHYIO TIOJHYIO SHEPTHIO Kakana, TUHUI AB —
NpeACTaBIseT cO00I0 MUHUMAJIBHYIO SHEPTHUI0 KaHajla M COOTBETCTBYET «CBSI3HOW SHEPrHM», a
nuHust BC — mpezacTaBiisieT co00i MaKCUMAallbHOE KOJIMYECTBO «CBOOOTHOM SHEPTUM» B KaHAJIE.
[Ipeacrasnsitonas Touka D u e€ mpoekiust D' MOKa3bIBa€T CBOMM <«(JIBHXKEHHEM» H3MEHEHHE
cBOOOTHON sHepruM KaHana. Ilpu nBMO>KeHUHM B BepXHEH MOJYIUIOCKOCTH TOYKa [ TIOKa3bIBaeT
«3aIloJIHEHUE KaHallay CBOOOJHOW SHEpruei OT HCTOYHUKA, a TpPU ABIKCHHUH B HIDKHEH
MOJIyTUIOCKOCTH TOuYkKa D' mokasbiBaeT cOpoc CBOOOJHOW SHEpruM B Harpy3ky. Touka B B
BEpXHEH MOIYIIIOCKOCTH COOTBETCTBYET OTKPHITHIO KilaniaHa Ne 1 u 3akpeiTuio kinanana Ne 2. B

Touke C noJjoKeHue u3MeHseTcs: knanal Ne 2 oTkpeIBaeTcsl, a kinanad Ne 1 — 3akpbIBaeTcs..

[TockonbKy MpoLecCHl 3aloHEeHUs] KaHala M cOpachlBaHHs CBOOOJHON SHEpruu B
Harpy3Ky IPOTEKalOT BO BPEMEHHU, TO BEJIMYMHA MOIIMHOCTH, IIEPEJAaBAEMOM 4Yepe3 KaHall
MaIllMHBI, ONPEeAeTCs MPOU3BEICHUEM BEIIMYMHBI CBOOOAHOM sHeprun (uuus BC) Ha yucio
IIUKJIOB B €IMHMILY BpeMeHH. BenmnunHy cBo6oHOM »Hepruu B nukie (quHuio BC) Mbl Oynem
Ha3bIBaTh AMIUIUTYJOW aBTOKOJEOAHUS (MM aBTO-BPALICHHUS), a YUCIO IMKJIOB B EIUHUILY

BPEMEHU — YaCTOTOM.

Amnaumyono-uacmommuvie XapaKmepucmuKu MOWHOCmu
Bennunna nepegaBaeMoii yepe3 kaHasl MOITHOCTH Oy/ET paBHa!
N=4"v 3)
rme N — BemmumHa MomHocTH, [LT],

A — aMIIuTya U3MEHEHUs! CBOOOTHOM SHEPTUH, [LST 4],

Vv — YacToTa pabovmx IUKIIOB, [L°T].

M3meneHnne BenuuMHBI IIEPENAaBACMOM 4Yepe3 KaHajal MAallWHbBl MOILMHOCTH  IIPU
MOCTOSIHCTBE aMIUIMTYIbl Oy/leT JUHEWHO 3aBHCETh OT 4acTOThl. IIpM MOCTOSHCTBE YacTOTHI

GYIIGT JIMHEWHO 3aBUCETh OT AMIUIMTYOBI.

B Hacrosiiiee Bpemst U3BECTHBI aBTOKOJIe0aTeIbHbIE CHCTEMBI, XapaKTepH3YIOLecs KaK

IIOCTOSIHCTBOM aMILIIUTY/Ibl, TAK U IIOCTOSSHCTBOM YaCTOTBIL.

OpnHako BO3MOKHBI M TaKUE CUTYallMM, KOTJa MOCTOSIHHAS BEJIMYMHA MOIHOCTH MOXKET
IIPEACTABIIATHCS MHOKECTBOM aMIUIMTYAHO-YaCTOTHBIX XapakTepUCTUK. HeTpyaHo BHIETh, 4TO
IPU TOCTOSIHHOM MOIIHOCTH HMEETCs TUIepOoIndecKkas 3aBUCHMOCTh MEXIY aMIUIMTYIO0W H
4acTOTOM. MBI MOXEM IOBTOPUTH IIPUEM, KOTOPBIM HCIIOJIB30BAIM B Jauarpammax, T.e.
OpoJIorapu(MHUpPOBaTh  BBIPAKEHHE  MOLIHOCTM M TOJYYUTh  CEMEIHCTBO  NPSMBIX,

XapaKTEepU3YIOIIHNX «paBHOMOLIHBIE» MalnHb! (puc. 30.).
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In A

A 4

Puc. 30. Inv
N3yyenue pexXUMOB peajbHbIX MAIIMH IIOKa3bIBAE€T, YTO CYLIECTBYIOT JBE TIPaHHU
BO3MOXXHBIX pC)KI/IMOB MallnH: HUXHAA FpaHb — MHMHHUMaAJIbHAasA BCJIIMYMHA MOIIHOCTH, KOTOpYIO
MOIKCECT HpOHyCTI/ITB OT HCTOYHHKA K Hany3K€ KaHaJl MalluHbI, H BerHSISI FpaHL —
MaKCuMaJlbHasd BCJIMYMHA MOIIHOCTH, KOTOpyIO MOXECT HpOHyCTI/ITB KaHaJl MalllhnHBbI 663

paspylileHus. ITU ABE TPaHU U OTMEYEHBbI Ha puc. 31.

Mexay TUMU TpaHSAMU U JIEKAaT BCE BO3MOXKHBIE «TpyOble» TPAaeKTOpUH, T.€., TakKas
paboTa KaHAJIOB MaIllMH, KOI/Ia MOBEJCHHE MAIIWH NpPU HW3MEHEHWHM HAarpy3Kd OCTaeTCs

MPAKTUYCCKU HCU3MCHHBIM, T.C. yCTOfI‘-IHBLIM.

Hannuue BepxHel M HWXKHEH I'pAaHU U1 BEIUYMHBI MOLIHOCTH, IIPOILYCKaeMOM dYepe3
KaHaJl MalIuHbI, MPEJCTABJICHHOE B JIOTapU(MHUUECKUX KOOPAWHATAX, NPU COCAUHEHHU C
IMarpaMMaM# aBTOKOJICOATENbHBIX CHUCTEM, XapaKTEPU3YIOIIUXCS MOCTOSHCTBOM aMIUIMTY/IbI

WJIM 9acTOThI, IPUBOAUT K BOSHUKHOBEHHIO «KPUTUYECKUX TOUeK» (puc. 31).

InA

v

In v, Inv, Inv
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JIMHMA OCTOSIHHOM aMIUIMTYIbl 4; MOKA3bIBAET, YTO HE CYLIECTBYET aBTO-KOJeOaHMIA ¢
4acTOTOM MeHblIeH, 4eM vi.B Touke 2 MBI BCTpedaeMcs C CHUTYyalMeil, Korna JalbHenliee
YBEIIMYEHUE 4YacTOTHl MPHUBOJUT JMOO K paspylIeHUIO MAIIWHBL, JHMOO K YMEHBIICHUIO

AMIUIATYOBI.

BHuMaHue cTyneHTa AODKHO OBITh OOpamieHo Ha TpocTod (akT — MBI Ha BCeX
auarpaMMmax OTKJIQJbIBa€M Ha OCSX KOOPAMHAT T€ WM WHBIC (U3NYECKUE BEIUYMHBI, HO HE
UCIIOJIb3yeM HUKAKHUX JAHHBIX O KOHCTPYKTUBHBIX OCOOCHHOCTSIX MamuH. OueBUHO, YTO 00IIas
OUHAMHKA MAIllUH, 4YTOOBl OBITh «TEOpUEH MAIllMH», JOJDKHA OBITh HE3aBUCUMOW OT
KOHCTPYKTHUBHBIX OCOOEHHOCTEW, HO HE MOXET OBITh HE3aBUCHUMOW OT (M3MUECKUX BEIIUYMH,

XApaKTEPU3YIOIUX KOHCTPYKIUIO MAILIUHBI.

Tenepp MBI MOXeM OOpaTuThCsl K (DU3MYECKHM BEIUYMHAM, XapaKTEePU3YIOLUIHMM
MaTepHalbl, WUCHOJb3yeMble I CO3laHUs MamuH. VIMEeHHO 5TH Marepuansl U 001ajgaroT
($U3NUeCKUMHU CBOWCTBAMHM, OOECTICUMBAIONIMMH CYLIECTBOBAaHHE KaHala, 4epe3 KOTOpBIH U

nepeaeTcsi MOTOK CBOOOIHON SHEPTUH.

IIpumep nepeoauu mowHocmu 6 uoe NPUEOOHO20 PEMHS
PaccmoTpuM 0MH NPOCTEHIINI KaHAJl IEPEeadyd MOIMHOCTH B BUJE NIPUBOJHOIO PEMHS

— Tpancmuccuu (puc. 32.).

f- —>» N

N (ucTounuk) / N, (marpyska)
Puc. 32.

MoruHocTh N; (MCTOYHHKA) TEepenaeTcs yepe3 MPUBOJHON peMeHb 0e3 AMCCUIAaTHBHBIX
MOTEphr HAa BTOPOM Bajdl M CHUMAETCs B BUJE MOIIHOCTH N, (Harpy3ku). AKaJIeMUK
A.M.MasnjenpmraM MOPUBOJAWI 3Ty MOJENb B CBOUX JIEKUUSAX IO TEOPUH KOJeOaHWH Kak

U3SIIHYI0O KOHCTPYKIIMIO, TJI€ MaTepuai peMHs (BEpXHssA 4acTb) NEPEMEIIAETCS BIEBO, a MOTOK
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SHEPrUM UJET YEPE3 PEMEHb BIIPABO. JTa MOJEIbL BECbMa IIPOCTA, HO OHA IEMOHCTPUPYET POJIb

($u3NUIeCKUX CBOIMCTB UCTOJIB3yeMOT0 MaTepHaa.

Mogens [1eMOHCTpUPYET CYIIECTBOBAHMWE BEPXHEW TIPAaHM BEJIWYMHBI HATSDKEHUS PEMHS.
JICHCTBUTENIBHO, €CIU IMEPEUTH BEPXHIOIO I'PaHb HATSHKEHUS DPEMHS, HACTYIUT pa3pyLICHUE

MaTepuana.

O0603HaYMM BEPXHIOIO IPAHb HATSDKEHUS Tmax. DTa BEJIMUMHA JIA€T BEPXHIOIO TPaHb CHIIBI,
KOTOpas JeHCTByeT Ha peMeHb. BenuumHa mepenaBaeMoil MOIIHOCTH OyAeT paBHA
IIPOU3BEICHUIO CUJIBI HA BEJIMYUHY CKOPOCTH — V IIepeMEILEeHHs pEMHS:

N=T-V (4)

O4eBUHO, YTO MpPU MAKCUMAIBHOM HATSKEHUU Tmax U MAKCUMAIBHOM CKOPOCTH  Viax

MIEPEMEIICHUS PEMHS IOCTUTAeTCsl BEPXHSIS TPaHb BEIMYHUHBI TIEPEIABAEMON MOIIHOCTH — Npax:
Nmax = Tmax : Vmax~ (5)

Hama 3amauya cBsi3aHa C ONpEneNeHUEM Vpax, UTO IO3BOJUT HAWTH BEPXHIOK TI'PaHb

BCJINYHHBI nepez[aBaeMofz'I MOIIIHOCTH.

@opMabHO JIMHENHAS CKOPOCTh MEPEMEILECHUS PEMHS OTPAaHUYE€HA TOJIBKO BEIMYUHOM CKOPOCTU
CBETa, HO MBI JIOTaJbIBAEMCs, UTO BEPXHs I'PaHb CKOPOCTU NEPEMEIICHUS PEMHS JIEKUT IIe-TO

HIKE.

MBI MOXke€M 3aMETUTh, YTO JIMHEWHAss CKOPOCTb PEMHSA V HE MOMKET IIPEBOCXOAUTH
CKOPOCTH Ilepefjayd MOIIHOCTH 4Yepe3 pEeMEHb, TaK KaK OTH JBE€ CKOPOCTU HaIlpaBJICHBI
HaBCTpeuy ApYr Apyry.

Tenepb Mbl HAUMHAEM HUCKATh CKOPOCTH MEPEAAYN MOIIHOCTH uepe3 peMeHb — W. Ora
BEJIMYMHA JIETKO HAXOAMTCA M3 BOJHOBOIO ypaBHEHMsS. CKOpPOCTb pacHpOCTpPaHEHHs BOJIHBI

ynpyroi aedopmarum paBHa:

w=_|~, (6)

rae T — HaTsKeHHWE pEMHS, p — IUIOTHOCTD, a W — CKOpPOCTb pacIpOCTPaHEHUs BOJIHbI
ynpyroii aedopmarun. OYEeBUIHO, YTO TPU Tmax MBI TOJIYYAEM MAKCUMAIBHYIO CKOPOCTb
JBYDKEHUS BOJIHBI YIIPYroi Aedopmaniny yepes peMeHb, paBHYIO Wax.
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[Tonpobyem mpHUpaBHATH JIMHEHHYIO CKOPOCTh PeMHsI V 3Toi BenuuuHe Wi,y OKa3biBaeTcs, 4To
B 9TOM Clly4yae 4epe3 peMeHb MOTOK 3Hepruu Oyner paBeH Hymto. [loTok »Heprum OyneT paBeH
HYJIIO U B TOM Cllydae, KOrja JIMHEWHast CKOPOCTb PeMHS V' paBHa HYIIIO.

HerpynHo BuaeTh, YTO MaKCHMyM BEJIMYMHBI IepelaBaeMOi MOLIHOCTH Oyner

max

JNOCTUIaThCs IpU V. =

MBI HalIM MakCHUMAJIbHYIO JUHEHHYIO CKOPOCTb PEMHS Vipax. Temepb Mbl MOXEM HaWTH U

BEPXHIOIO TPaHb BEJIIMYMHBI IEPEAaBACMON MOITHOCTH:

Nimax = Tmax * Vimax- (7)
O,[[HaKO, MBI MOKEM BBIPA3UTb YCPC3:

Thax = p- Wzmax~ (8)

41 TCIICPb BCIINYHHA HepenaBaeMoi/'I MOITHOCTH MOXCET OBITE npeacTaBJiICHa B BU/IC

3

Nows = W Vi = [, 9)

2

JIOCTaToO4HO BOCIIONB30BAThbCA TAONUIEH (U3MYECKUX BEIWYMH, Kak Cpazy xKe

0OHapYKHBAETCSI MOTPEITHOCTh OTYYSHHOTO PEIICHUs, CB3aHHAs ¢ «(DUTYPOH YMOTIAHUS.
Pa3mepHocTs MomHoCcTH B cucteme LT[N] = [L°T].
PasmepHocts ckopoctu B cucteme LT [W] = [LIT 1]‘
Pa3mepHocts mnotHocTH B cucreme LT [p] = [M]: [L3] = [LOTr 2].
[N]=[L°T]=[p) W] = [L’T"]. (10)
B neBoii yactu pasMepHOCTb [L’] B MpaBOW 4acTu [L’]: MBI HE 3aMETHIIN, YTO HMEJIH 1eJI0

C BEIIMYUHOM MOIIHOCTH, HepenaBaeMoﬁ qepe3 CAMHUYHYIO IIJIOMAAKy pEMHHA, T.C. Mbl HAIIJIX HEC

MOII[HOCTh, @ MOIITHOCTh Ha €IMHUILY ITONIEPEYHOTO ceueHHs peMHs. VcnpaBuM Hamry ommoOKy

N max N max VVniax
S = 72 = 5 (11)

OTOT pe3ynbTaT €CTECTBEHEH. ECiM yBeNInYUTh NONEPEYHOE CEYEHUE PEMHS, TO PU TOM
K€ HATSHKEHUHM W IIPU TOM K€ 3HAUYECHHUM JIMHEHHOM CKOPOCTH PEMHS MOXKET IepeaBaThCs

OoJIbI1asi MOIIHOCTH (TIPOMOPIIMOHANIbHAS CEYCHUIO PEMHS).

OTOT mpuUMep IMpecienoBall Iefb IOKa3aTh TOHKYI0 MaTeMaTHYeCKyl0 OCOOCHHOCTb

CHCTEM Iepe/laur MOLTHOCTH Yepe3 KaHalbl 0000IIEHHONM MaIlIUHBI.
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JIns HaxOXJEHUS CKOPOCTH pPAaclpOCTpaHEHHs BOJHBI YINPYro paedopManuu Mel
«pemann» auddepeHraIbHoe YpaBHEHHE B YAaCTHBIX NMPOU3BOJHBIX BTOpPOro mopsiaka. Ero
pelieHne (Mpy 3aKperyieHHOM BTOPOM Bajl€, CBSI3aHHOM C HAarpy3koi) €T «CTOSYYIO BOJIHY»
ynpyroid neopmanuu, SBISIOUIYIOCS CYNEPIO3UIUEH «IIpsAMOW» M «OTPaKEHHOI» BOJIHBL
OpHako, 3TO pelIeHHE €Ule HUYEro HE TOBOPUT O JACUCTBUTEIBHOM IpoOIecce Nepeaavu
MOIIIHOCTH, KOTOPBIA OIPEAENAeTCS HOBOM IMEPEMEHHOM — V' — JIMHEMHOM CKOPOCTBIO

ABUIKCHUA PCMH.

Hannuue 31011 He3aBUCUMOM MEPEMEHHON IIPUBOJUT K TOMY, YTO B HalIEH 3aJa4e MOTYT
OBbITH BBEJIECHBI JIBE€ CUCTEMBbl KOOPIHMHAT: TMEpBasi — KECTKO CBs3aHHAs C PEMHEM M BTOpas —

JKECTKO CBA3aHHAas C IIOJIOXKCHHUECM MCXaHHU3Ma.

«HaOmronarens» B MEepBOW CHUCTEME KOOPIAMHAT HAOMIOAAET CTOSIYYIO BOJIHY YIPYrou

nedopManuu 1 «He 3aMevaeTy NePEeHOCHOW CKOPOCTH IBUKECHUS PEMHSL.

«Habmiogarens BO BTOpPOH cHUCTeME KOOPAMHAT, HAOMIOAas HaJIMYue MEPEeHOCHOM
CKOPOCTH PpEMHs, 3aMEyaeT pa3au4yue B CKOPOCTIX «IPSIMON» M «OTPaKCHHOW» BOJIHBI:
«TpsiMas» BOJIHA JIBIJKETCS BIIPABO CO CKOPOCTBIO W — V, a «OTpa)KeHHas» BOJIHA JBHUYKETCS

BJIEBO CO CKOPOCTBIO W+ V.

ITomycymma ¥ mosypa3sHOCTb 3TUX CKOPOCTEH MO3BOJISIOT HAXOAUTh 3HAYEHHE CKOPOCTHU

BOJIHBI yIIPYTroi AedopMariiii U NepeHOCHONH CKOPOCTH MOPO3Hb:

A=S1+S2 :W—V+W+V:

w, (12)

V. (13)

Ota ornepanurs MOXKCET BbIIIOJHATHCA HE TOJIBKO CO CKaJidpaMu, HO U C MaTpULlaMU.

OTcyTcTBUE «PABEHCTBAY» CKOPOCTEH «IIPSIMON» U «OTPAXKEHHOW» BOJIH MPOsBIsAETCS (hOpMaIbHO

B TOM, YTO BTOPBIE MPOU3BOJIHBIC 3aBUCT OT MOpsiaka nuddepeHIInpoBanus, T.¢.
Uxt - Utx =a > (14)

IJI€ @ U eCThb BEJIUYMHA IIEPEHOCHOM CKOPOCTH V, co3paromas pa3jiniuue CKOPOCTEeH «IIpsMOi» U

«OTPaXCHHOW» BOJIH.
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Ecnu BenuunHa a (a, ciegoBaTeabHO, H MEPEHOCHAs! CKOPOCTh) oOpamaercss B HyJb, MbI
HUMEEM JIENI0 C «KOHCEPBATUBHOW» WIN «TOJOHOMHOW» cucTeMOi. OTiInune BEIUYUHBI @ OT HYJIA

ABJISICTCS MEPOIl HETOJIOHOMHOCTH M MEPOI HeMHTerpupyemocTH ypaBHenuit [1padda.

JISWCTBUTENBPHOE [BWKEHUE «IIPSIMON» M «OTPAXEHHOW» BOJH YHpPyrol aedopmaruu
«MACKUPYETCs» HEBBIPA3UTEIbHBIM MOHATHEM «3HEPIrHs yIpyroi nedopmanuu, UCKIIOYAIOIIIM

AUHAMHUKY IIponecca.

Msl Tenepb BUIMM CBSI3b C MPOIYCKHOM CIIOCOOHOCTBIO 3TOro KaHana. Her Hu ogHOMH
MAIIUHBI, TJe 32 BUAUMON MPOCTOTOU €€ padoThl HE CTOsUIO ObI perieHne AudQepeHInaTbHOro

YpaBHCHHA B YaCTHBIX IPOU3BOAHLIX TPECTHEI'O MOPAAKA.

Cs53b paznuunbix popm MOWHOCMU
(Mexanuyeckoul, 21eKmpuieckol, 60J1HOBOU, MEeN0801)

Hcnonp3ys pazpaboTaHHYIO MPOCTYIO0 MOJEh KaHalla Mepeadyd MOILTHOCTH, PACCMOTPUM
JIMHHUIO dJIEKTponepenauu. byaemM OTOXIECTBIATh CUILYy HATSOHKEHUs C HAIIPSHKEHUEM B JIMHUM, a
BEJIMYMHY MEPEHOCHOHN CKOPOCTH HIKMBAa ¢ TOKOM. BenmuumHa nepeaaBaeMoil MOIIHOCTH Oyner

paBHa MPOU3BEACHUIO ITUX BEJIUUUH:
N =ei, rlee— HaNpsHKECHUE, a I — TOK. (15)

CymectByer 7 37ech MOJOOHBIM Mpenen Uil BEIMYHHBI NEepeaBaeMoll MOIIHOCTH,
AQHAJIOTUYHBIM HAWJEHHOMY HaMHU Ul PEMEHHOW Iepelayd, U €CIM CYLIECTBYET, TO KaK OH

CBsA3aH C MaTCPUAJIOM 3TOI'O KaHama?

KiroueBoil BOmpoc OTHOCHUTCS K aHAJIOI'y «CKOPOCTHU PacIpOCTPAHEHHUs BOJHBI YIPYroi

nedopManum.

OOBIYHO B ATHX CIydasXx COCTaBIISIETCS TenerpagHoe ypaBHEHHE, KOTOpPOE BeChMa
THIATENBFHO pa3obpan akagemuk A.M.MaHaenslnTam B CBOMX JIEKIHSX MO TEOPUU KOJICOAHHIA.

Tawm >xe mokazaHbsl BeCbMa TOHKHE ACTaJIU IMponeccca COCTABJICHUA U PCIICHUSA 3TOTO YPABHCHU.

IlockonbKy OHO SBISIETCS aHAJOTMYHBIM COOTBETCTBYIOIIEMY YPaBHEHHIO M PEMEHHOU
nepeaayd, TO €ro pPEelIeHHEM SBISETCS «CTOs4as BOJHA» JJCKTPOMATHUTHBIX KoyeOaHWUN B
AJIEKTPUYECKONW JIMHUHU, COOTBETCTBYIOLIAS «TOKY HAarpy3Ku» = «IEPEHOCHOM CKOpOCTI»,
KOTOpas paBHAa HYJIO. DTa «CTOS4as BOJHA» AJIEKTPOMArHUTHBIX KoJeOaHWH TOXKJEeCTBEHHA

«CTOAYEH BOJIHE» yNpyro ae(opmaniy HENOJBUKHOTO PEMHS.

«MoOIHOCTEY», KOTOpas UMPKYJIUPYET B JIMHUH, JJIEKTPOTEXHUKH HA3BIBAIOT «PEAKTUBHOMN

MOIIIHOCTBIO».
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O‘-IGBI/IIIHO, 4TO «PCaKTUBHASA MOMIHOCTB» MOXET JOCTUTATD ABYX NPCACIbHBIX 3HaquHﬁ,
COOTBCTCTBYIOIINX <«HATSKCHUIO» W «CIKATHIO» PCMHS. AKTI/IBHyIO MOIIIHOCTh MBI 6yneM

CBA3BIBATh C TOKOM HAarpy3ku, SKBUBAJICHTHBIM HepeHOCHOﬁ CKOpPOCTH.

OTa akTHBHas MOIIHOCTH JIOJKHA JEMOHCTPUPOBATh MPOXOXKICHHUE YEepEe3 MaKCUMyM U

MOCJIEAYIOLUH caj 10 HyJs (COOTBETCTBYIOUIMI POCTY EPEHOCHOM CKOPOCTH BBILIE 3HAYEHUS

w .
> 10 W). OToT (akT XOpoIIo U3BECTEH B JIEKTPOTEXHUKE, HO MOCKOJIbKY B HE OTCYTCTBYET

MOHATHE, PKBUBAIEHTHOE «CKOPOCTH PACHPOCTPAHEHUS BOJHBI yHpyroi aedopmanuu», To 3TO

SIBJICHUC OIMUCBIBACTCA B TCPMHUHAX (((1)330BOI“O CABUT'a» MCIKAY TOKOM U HANIPSI)KCHUCM.

CkansipHOoe TpOM3BEIEHHE TOKAa Ha HaINpsDKeHUEe oOpamiaercss B HyNb, KOTAA TOK H

o T
HaNpsDKeHUE OTIIMYAroTes 1o «dasze» Ha 90° wn >

Takux TOuek Ha KpyroBoil auarpamme — gABe. OHU COOTBETCTBYIOT IE€PEHOCHOM
CKOPOCTH pEMHs, paBHOW Hyii0, OO0 paBHOW WW. JIBe TOUKM Ha KPYroBOH Auarpamme

COOTBCTCTBYIOT MAKCUMYMY BCINYNHBI aKTUBHOM MOIITHOCTH U OTIIMYAKOTCA 3HAKOM.

Ha wMopenu peMeHHON mniepeaud 3TUM TOYKAM COOTBETCTBYIOT JBAa 3HAYCHMS
MaKCHMaJIbHOM MOIIHOCTH, OTJIMYAIOLIUXCS HAMPABICHUEM IE€peladd MOIIHOCTH OT IEPBOIO
Bajla KO BTOPOMY U OT BTOPOT'O Bajia (KOTOPBII CTAHOBUTCSI «MCTOYHUKOM») K IIEPBOMY (KOTOPBII

CTAaHOBUTCS «HATPY3KOW»).

OTO 1aeT BO3MOXKHOCTb BBIPAa3UTh MOIIHOCTH KaK B MEXaHMYECKOW (opme, Tak U B

JJIEKTPUYECKOM.
N = Tnax - Vxad N = emax * ix
WIH, 17151 BTOPOTO CIIydas, (16)

N=Vnpax - Tx 0 N = [ ax - Ex.

[TomonHuM Hamy Mojenb O0O0O0OIEHHOTO KaHama emé OJHOM XapaKTepUCTHUKOM —
paccTosiHuEeM MEXy ocsiMH BasioB — /. [Tonb3ysich 3TOI XapakTEpUCTUKON M HalICHHBIM BBIIIE
3HAYEHUEM CKOPOCTEW — CKOPOCTH BOJIHBI yNpyrou aedopmanuu, o003HaYeHHOH yepe3 W u

JIMHEWHOM CKOPOCTH PEMHS V, MBI MOXKEM IIEPEUTH K YaCTOTHOMY OIMCAHUIO HALIEr0 KaHaja.
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Nmeem:

an V !
2—1 = Vmax 2 2_1 = VnepeHOCHan (17)

BripakeHue Vi 03HAYAET YUCIIO «IIPOXOJA0BY» BOJIHBI YIIPYrou aedopmariu 3a euHHILY

BPCMCHHU OT IICPBOI'0 Bajia KO BTOpOMY U O6paTHO, CCJIM HATAKCHUC PCMHA MAKCUMAJIBHO.

BeIpakeHUe V'iepenocuas O3HAYAET YHCIO «IIPOXOJOBY» OT BTOPOro Bajla K IEPBOMY U
oOpaTHO 3a €OUHMIy BpPEMEHH, eclId Obl C TakoO CKOPOCTBIO PacHpoCTpaHsIach

COOTBCTCTBYIOIIas BOJIHA.

B TakoMm paccMOTpeHUH Mbl UIMEEM «UYaCTOTHBIE» XapaKTEPUCTUKHM HAIIETO MEXaHU3MA.
BBenenne nepeHOCHOM CKOPOCTH «I00aBIsieTY» M «YMEHBIIAET» YacTOTy BOJIHBI YIPYroi

nedopmanuu, U3MEHsIsE CKOPOCTh «IPSIMOI» U «OTPaKEHHOM» BOJIH.

YacrtoTra BOJHBI, HAYIIEH «BIPaBO», OINpEAeiseMas pa3sHOCTbIO ckopocred W — V|

W=V

Oyzner paBHa v, .., = T

[Tosmy4eHHBIN pe3ynbTaT B BUAE pa3INuus «COOCTBEHHBIX YaCTOT» MPSIMON M OTPaskeHHOM
BOJIH M3BECTEH B pPAAUOTEXHUKE II0J Ha3BaHUEM «MOIyasinuu». B Hamen cucreme
OOHApYXHMBAIOTCA TPH THUMA YACTOT: Vmax — HEMOJYJIMPOBAHHAs OCHOBHAs 4acToTa M JIBa

«CITYTHUKA» (Vmax - V’HepeHOCHaﬂ) 44 (Vmax + V’HepeHOCHaS{)-
MBI MOAOILIN K KIFOYEBO# PoOIEMAaTHKE PACCMOTPEHHS TMHAMUKY MAIIUH.

Msbl oOHapyKUBaeM, YTO MOKa HET MEPEHOCHOH CKOPOCTH LIKUBA, T.€. KOI/Ia CHCTeMa
KOHCEpPBAaTHBHA, PELICHUEM YPAaBHEHUH SBISETCS «CTOAYasi BOJHA» ynpyroil nedopmanuu. 310

peIICHUC IIH(I)(i)epeHL[I/IaJILHOFO YpaBHCHHA B YaCTHBIX MPOU3BOJHBIX BTOPOI'O IMOpPAaKaA.

Korna HaumHaercs mpouecc nepefadyd MOIIHOCTH, Mbl IEPEXOJUM K JUHAMMKE
KOHCEpBAaTUBHBIX CHCTEM, KOTOpbIE OIMUCHIBAIOTCS IU(QPEepeHINATbHBIMI YPaBHEHUSMU B

YAaCTHBIX MPOU3BOJHBIX TPETHCTO MOPAIKA.

VX perieHue cymecTByeT BCerja, eciau obOecreueHa MOJIHOTAa MCXOMHBIX JaHHBbIX. Ham
XOTENOCh I0Ka3aThb UWTATENI0 BAaXXHOCTb BOCHPUATHS MOJHOW (PU3MUYECKOW KapTHUHBI

HAOJIFOAEMOTO SBJICHUS.

90



PaccMoTpeHHBI HAMHM «4YaCTHBIN» TOJXOJ K PEMEHHOH Mepenave JODKEeH O00JIerduTh
YUTATEII0 TEPEXOJ OT «TOYEYHOIO» OINHCAHUSA [HUHAMUYECKON CHCTEMBI K «BOJIHOBOMY»

OIIMCAHUIO TOM K€ CAaMON JUHAMUYECKON CUCTEMBI, HO B IPYTOM «CUCTEME KOOPIUHATY.

BepHéMcs Kk HallemMy «4acTHOMY» IOAXOAy. PemieHue BOJHOBOrO ypaBHEHUs «IIPH
3aKperIEHHOM KOHIE» OO0OecreurnBaeT Halu4he «OTPAKEHHOI» BOJHBI, HO cama 3aIlucCh
YpPaBHEHUS HE COAEPKUT HUKAKUX YKa3aHUU Ha JUIMHY pemMHsA. Hy)KHO noranatbCcs UCIOJb30BaATh

JJIL PCIICHUS 3aJa9U «PaCCTOAHUC) MCIKAY OCSAMU BAJIOB.

CaMo 3HayeHME JIMHEHHOW CKOpPOCTM PpPEMHA V' IpeAcTaBisieTcss HE3aBUCHUMOM

IIEPEMEHHOM.

HyxHo poramarbcs, 4YTO JIMHEHHAas CKOPOCTb PEMHs, OIPEACIAIOIIAs BEIUYUHY

nepe1aBaeMoil MOIIIHOCTH, «CBSI3aHa» CO CKOPOCTBIO BOJIHBI YIIPYroi aedopmanuu.

Teneppr MBI TOJNy4aeM IOHMMaHUE peleHUH IudepeHINaIbHbBIX YpPaBHEHUH B YaCTHBIX
MIPOU3BOJIHBIX TPETHETO MOpsIAKa M MOHMMAaHUE POJIM (PU3UUECKUX CBOMCTB MaTepHalia KaHaia

MallnuHBbI.

Marepuan kaHajna MallMHBI JAET HAaM KOHCTAHTY WJIM HMHBApHUAHT, OIPEACIISIOLIUN

BEPXHIOIO IPaHb I1€PEAABAEMON MOILITHOCTH.

Takyio BepxHIOIO TpaHb Hellb3si OOHAPY)KUTh, HE pelllasi BOJIHOBOIO ypaBHEHMA. Pemun

BOJIHOBOC YPAaBHCHUC, MBI I1OJTy4aCM HGO6XOIII/IMyIO KOHCTAHTY.

BBons B paccMOTpeHHE PACCTOSTHUE MEKJy MCTOYHMKOM M HArpy3KOW, Mbl IIOJIy4aeM
«4acTHOe» onucaHue. Terneps NepeHOCHast CKOPOCTh PEMHS MOXKET OBITh MPECTaBICHA B opMe

«4aCTOTHOUM MOIYNSIIMM» U HEOOXOANMOE PEIlIEHHE BCETAa CYIIECTBYET.

Ecnu nama ¢u3nyeckas KapTHHA [I0JIHA, TO MOJIENb MEepeJauyd MOIIHOCTH Yepe3 AIECKTPUUECKYIO
JIMHHUIO MOXeET OBITh MOCTPOCHA Ha 0a3e «MOAYIALUN» 110 YACTOTE «IPSIMON» M «OTPAKEHHOID

BOJIH. VIMEHHO TaK U CTPOUJI OOIIYI0 TEOPHIO IIEKTPHUUECKUX MaIlIuH U MexaHu3MoB ['. Kpon.

[TockomnbKy TOUHOE perieHue TudQepeHINaIbHbIX YPABHEHUH B YaCTHBIX MPOU3BOIHBIX
TPeThero Mopsiika B oOIIeM BHAE OTCYTCTBYET, TO pELICHHE HHXCHEPHBIX 3ajau Iepeaadu
MOIITHOCTH 4Yepe3 JHUHUI0 NPHUHATO BbIpaXKaTb B TEPMHUHAX «CIOBUTA (a3» MEXAYy TOKOM H
HanpsKeHHeM. JTU «(a30Bble COOTHOILICHHUS» MOXKHO MpPEJCTaBUTh KPYrOBOM JuArpaMMoii

(puc.33.)
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ws) 4

4
“oTpunarenbHas’’ MOIIHOCTh I “IIOJIOKUTENbHAST MOIIHOCTE

(J1eBast MOJTYTIIIOCKOCTB ) (paBasi MOTYTIIIOCKOCTH)

Puc. 33.

BenmnunHa «akTUBHOM MOIIHOCTW» Ha NPUEMHOM KOHIE DJIEKTPUYECKOM JIMHUU

OTPENENAETCS «CKAISPHBIM POM3BEIECHUEM» BEKTOPOB HaNpsbkeHus £ u Toka [

N=E-I=Elcos ¢ (18)

Ilo nuarpamme Mbl BUJUM, YTO B IIPABOH MOJYIUIOCKOCTH 3TO CKAJISIPHOE IIPOU3BEACHUE
MIOJIOKUTEIBHO, @ B JIEBOM MONYIUIOCKOCTH — OTPHULATENbHO. OTH 3HAKU O3HAYaoT
«TIOJIOKUTENILHYIO» U «OTPULIATENIbHYIO» HATrPY3KYy.

Jlnist Gonbluedl HarmsgIHOCTH (U3NYECKOM KapTHUHBI, JaBaeMOW pPEMEHHOU mepenayvet,
MPOU3BEIEM «OTOXKAECTBICHHUEY IMOHITUH.

By,ueM CUUTATb «HATAKCHHUC) PECMHS aHAJIOT'OM TOKaA.

V3MeHeHne 3HaKa CKaJSIPHOTO MPOU3BECHUS O3HAYAET, YTO BTOPOM Ball mepectan ObITh
«HATPY3KOW», a CTall «UCTOYHMKOM» MOITHOCTH (YTO COOTBETCTBYET «HATSHKCHHIO» HUKHEH
YaCTH PEMHS).

Hame BeIpaskeHue:

N=E-T (19)
IIEPEXOUT B BBIPAKCHUE

N_T-V (20)

OnHako, BO BTOPOM BBIPAKEHHM W HATSDKEHHE M CKOPOCTh JIMOO MapaslieNbHbI, JH00
AQHTUIIAPAJICIIbHBIL.

Poub «¢a3p» BO BTOPOM BBIpRXXEHUH OyJET UrpaTth abCOJIIOTHAS BEITUYMHA MIEPEHOCHOM

w
CKOPOCTH, KOTOpasi MOKET U3MEHATHCA 0T + W 10 — W, mpoxozs uepe3 3HaueHue + >
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IIpu + W u — W BennuuHa nepesaBacMoy MOIIHOCTH PaBHA HYJIO, YTO COOTBETCTBYET KOHIIAM

. o T . 3w
BEPTUKAJIBLHOTO IuameTpa (a3oBoil fuarpaMMel T.e. yriam ¢ = 90° = 5 wim ¢ =270"= —.

w .
HpI/I :t; BCJIMYMHA MNCpCAaBacMOM MOIIHOCTH MaKCUMAJIbHA, YTO COOTBCTCTBYCT

KOHIIaM TOPU30HTAIBHOTO JUaMeTpa, T.e. yriam ¢ =0° u ¢ =180° = x.

Ot YCTBIPC TOUKHU MBI OTOXIACCTBIIAEM C COOTBCTCTBYIOIHUM IMMPOU3BCACHUCM HATSKCHUSA

Ha MEPEHOCHYI0 CKOPOCTb.

HCXOI[SI U3 CCTCCTBCHHOI'O IJKCJIAaHHA HHXCHCPA — «YHOPOCTUTH» BBINIOJIHCHUC
MNPOCKTHOIO PCHICHUA — YaCTO 3aMCHAIOT OJJICKTPUYCCKYHO JIMHUIO C paCHpeHGHéHHLIM

rapamMeTpamMu «OKBUBAJIEHTHON CXEMOW) YETBIPEXIIOIIOCHUKA.

Tenepp MblI 3Ha€M, 4YTO 3Ta, TaK Ha3bIBacMas <«OKBUBAJICHTHAs CXEMay», SBJISAETCS
npUeMJIeMOl 3aMEHOW OJHOPOJHOM JMHHMM, KOTJa OCOOCHHOCTSIMH IIpollecca B BHJE
CYNEPHO3UIMUA «CTOSYEH BOJIHBI» M HAJOKEHHOM Ha HEE «IEPEHOCHOW CKOPOCTH» MOYKHO

npeHedpeys.

3ameHsiE MEPEHOCHYI0 CKOPOCTh — BEJIMYMHOM TOKA, a HATSKEHUE — BEJIMYUHON

HANPSDKEHUs, IOyIUM cXeMy «0000ménHoro Tpanchopmaropa» (puc. 34.).

I

E, O— 40 «BBIX0JIA -
( ) ] ( ) «BBIXOJIA» -

«BXOOI» «BBIXO

Puc. 34.

HpI/I OTCYTCTBUH NUCCHUIIALIUN YPABHCHUC MOIIHOCTH HA BXOJC U BBIXOAC UMCCT OJHO U
TO K€ 3HAUYCHHC:

N=El = E 21

B oroil 3amucu MBI NPUXOAMM K <OJIEMEHTApHON» WU <«IIPUMHUTHUBHON» MOJEIU
000011IEHHOT0 KaHaIa.

C Y4€TOM AUCCUIIALINN, MOKHO 3alliCaTb YPABHCHUC Oananca MOIIIHOCTH:

BXOJJHAA MOIIHOCTH = MOIIIHOCTh IOTCPh + moJie3Has MOIIHOCTb BbIXO/1A.
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EctecTBeHHO OIpeenuTh TEPMOAMHAMUUECKUH KO(DUIIMEHT MOIE3HOTO ISHCTBUS B BUIE

_ BXOJHAast MOIMHOCTb — MOIIHOCTDb ITOTCPb _ IIO0JIC3Has1 MOIIIHOCTH BBIXOJa

BXOJHAsi MOIIIHOCTb BXOJHAsi MOIIIHOCTb
B tenzopHoM ananuze cucteM . KpoH aKTHBHO HCHOIB3YET «3JIEKTPUUECKUIN» SI3BIK U
3aIMCBIBACT YPABHEHUE HAIIPSKEHUS B BUJIC:
e=2z"1, e Z— UMIICIaHC. (22)
YpaBHEHUE TOKA B BUE:
I=Y-E, tne Y— anMurranc. (23)

ITonsaTus UMIICAAHC» W «AAMHUTTAHC» Mbl JIMIIb CJCTKA 3aTPOHYJIUM B TJIaBC
«TexHOJI0THNY. 3H€CL MBI XOTUM TIIOKa3aTb CBA3bL MCXKIAY OTHMHU TNOHATHAMU H
COOTBCTCTBYIOIIMMU BCIIMUUHAMU, K KOTOPBIM MBI YK€ ITPUBBIKIIN. I[JISI 3TOH eI HaM MpUACTCA
JaTb (I)H?.PI‘IQCKyIO HUHTCPHPCTALUIO KUMIICHAHCA» Z U «aAMUTTAHCa» Y, II0Ka3aB B IBHOM BHJIC UX

JKC CBA3b C PAa3JIMYHBIMU BUJAMU CUJL.

Tpu 6uda cun — mpu ypagHeHUs 0BUICEHUSL
B nacTosee Bpemst 4ETKO pa3inuyvaroT JBa BUJIA CUJI: CHIIbI, 3aBUCSIINE OT «IIOJIOKEHUS
WIN «KOOPJIWHATBI», M CWIBI, 3aBHUCAIINE OT «ycKopeHus». [locinenHue OOBIYHO CUUTAIOT

3aBUCAILIUMH OT MACCHI.
[TepBbIe 3aBHCAT OT KOOPIAUHATHI U UMCIOT BUJI:
F=+kx (24)
BTopbie 3aBUCAT OT «yCKOPEHUS» U UMEIOT BUJI:
F=+tmg (25)

Tpertuil BuA cui, KOTOPBIA MBI U XOTEJIN OCOOCHHO MOJYEPKHYTh, — 3TO CHJIBL, KOTOpBIE

3aBUCST OT CKOpOCTH: F' ==+ a V, rie a — HeKOTOphIid KOd(hOUIIHEHT TPONOPIIUOHATEHOCTH.

[IepenumeM 3Tu Tpu ypaBHEHHUsI, OTMEUas CBSI3b C KOOPAUHATOM, T.€. UCIOJIb3YSl TOYKHU

HaJ| KOOPAUHATOM, /i1 0003HAYCHUS MPOU3BOIHBIX:

1.F=+kx I.EZ:i:qu
2.F=xa x 2.E=*k ¢q (26)
3.F=+mXx 3.E=%ks g
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B nmpaBoM CTOJIOMKE MBI 3aMEHUIN «CUITY» Ha «HAIIPSXKCHUCH», a BMCCTO «KOOPAWHATLID»

HCIOJIb30BaI «0000IIEHHYIO KOOPAUHATYY ¢.

Tenepr mnepen HamMu CTOUT BBIOOP «OCHOBHOW TIEPEMEHHOI», pOJb KOTOPOil B

JJIEKTPOTEXHUKE UT'PAET BEIUYUHA ¢ = i.
BriOupas B kauecTBE «OCHOBHOM MEpPEMEHHOI» BETUUNHY TOKA i, MBI MOXXEM KOHCTAHTHI

ki, ka, k3, ucnonw3ys nuddepeHIMaNTBHBIN oTIepaTop p = o 3anucaTh B BUJIE:
t

1 1. 1.

cp cp cp
k,=R e=R-i=R-qg (27)
k,=Lp e=L-p-i=Lpg

rae R — conporusienne, L — MHAYKTUBHOCTB, C — €MKOCTb.

BeiHocs i = ¢ 3a CKOOKH, TOTYyYUM
1 , 1 )
e=(—+R+Lp)i=(— +R+Lp) g (28)
cp cp
BripaxkxeHue B ckoOKax MOXHO 0003HAYUTh CUMBOJIOM Z:
. 1 :
e=zi=(— +R+Lp)-i (29)
cp

MOH_IHOCTI: B HaAllICM KaHaJI¢, onpcacrsieMas B BUJIC TPOU3BCACHU A
. 55
N=e-i ¢ pazMepHOCTHIO B cucteme LT [L°T 7] (30)

MIEPEXOIUT B BBIPAKECHHUE
1

e-'=—i2+Ri2+Lp-i2, 31
cp

TO €CTh UMECTCsA quBIpe BHUJa MOIIIHOCTHU:
1

1) ei, [T 2) — i, [L°T7]
cp

3) R, [T 4) Lpi®, [LT).

95



Ota YeThlpe BHJIA MOIIHOCTU OOpa3ylOT BEKTOPHYIO CyMMY, PaBHYIO HYIIO B JIFOOOH
CUCTEME KOOpPJUHAT, YTO COOTBETCTBYET YCTAHOBUBIIEMYCSI PEXKUMY NEpEJadd MOIIHOCTH. DTO
OOCTOSITENIbCTBO M TOCIYKWJIO OJHHUM W3 OCHOBAHMW MJISi NMPUHATHAS MOLIHOCTH B KayecTBE

MHBapHaHTa B TeH30pHOM aHanu3e I'.Kpona.

Bepuemcst k Qu3nueckoil KapTuHE pEeMEHHOH mepemayn. MOXHO HalTH B Hel
«IIPOXOALIYIO» Yepe3 KaHAl «MOIIHOCTB», KOTOpas IPONOpLUUOHAIbHA JIMHEWHOU CKOPOCTH
PEMHs, U «MOILMHOCTU», KOTOpas LHUPKYJIMPYET B KaHaj€, COOTBETCTBYS «CTOSIYEH BOJIHE»
ynpyroii nedopmarnuu. BosBpamasice K KpyroBoil auarpaMme, Mbl BCIIOMHHAEM, YTO y Hac
HaOJIONaNoCh: J1Ba BHUJAA TMOTCHUMAIBHOM SHEPrUH, OTIMYAIONIMXCS 3HAKOM, M JBa BUJA

KMHETUYECKOM SHEPIuu, OTIIMYAIOIIMXCs 3HAKOM (Ti1aBa «Du3ukay).

I[Ba BHUaa HOTGHHH&HLHOﬁ 9HCPTHUU COOTBCTCTBYIOT «HATSKCHUIO» U «CIKATUIO», 4 JIBA
BuJa KHHETHYSCKOM SHCPrunu COOTBCTCTBYIOT 3HAKY «CKOPOCTH» «BIIpaBO» U «BJICBO»,

OTJINYadACh HAIIPABJICHUCM.

OTH 4yeThIpe BUAA PHEPTUH, OTIMYAIOIINECS MMOTApHO 3HAKOM U 00pa3yloT 3aMKHYTHIN

MHOT'OYTOJIbHHUK (puc. 35.).

(Ri)i, [L°T”]

A

(Lp-iyi, [L°T°] (é i, [T

\ 4

ei, [T

Puc. 35.

I[JIH COCTaBIICHHs OajaHca MOITHOCTU MBbI HCIIOJIB30BAJIM CJIIOBO «OQHCPruUs», HaAll A3bIK
CJIMIIKOM «IIPUBA3aH» K 3TOMY IOHATHUIO. TaM, rAcC HYXHO TOBOPUTH «MOINHOCTB» MbI IIO

IMPUBBIYKC T'OBOPUM «OHCPTUI).

[TonoOHy0 Hamel MHOMBITKY «OOBACHUTH (U3UKY BOJH» 0€3 TpoMO3AKUX (opMys
npennpunsul JLk.IIupc B cBoeir kuure «Iloutn Bc€ o BonHax». Hama nens pacckazarb «IoyTH
BCE O Ieperadd MOIIHOCTH», HO 3TOT PACCKa3 HENb3s BECTH HE PACCKa3blBasl «II0YTH BCE O

BOJIHax>».
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JIx. Ilupc BBEN CEepUI0 MOHATUMN, KOTOPHIE OH HA3bIBajl «IIOFOHHBIMWY, T.€. MOHATHS,

OTHOCAIIHECS K (I)I/I3I/I‘ICCKI/IM BCIWMYHUHAM, OTHECEHHBIM Ha CAVMHUIY AJIMHBI KaHaJ1a.
HCHOJ’IL3y§I KHUHCMATHUYCCKYIO CUCTEMY CAUHUL], paCCMOTPUM 3TU IIOHATHUS.

«HOFOHHaSI Macca» — Macca Ha GI[I/IHI/II_Iy JJINHBI.
(72 : (21 = (LT 2. (32)
e

«IIOroHHBIN UMITYIIBCH

LT L= (T =0, (33)
e e
«IloronHnas sueprus»
1 2
LT = T E =), (34)
«IToronnas MomHOCTE» — 3Ty BenuuuHy Jlx. Ilupc oOpazoBas mpou3BEAEHUEM IOTOHHOM
JHEprueu £ Ha CKOpOCTh V' U MOJTydHII
N=Lmr=Ly, (33)
2 e
qTO JAéT
E rrt
— V=TI =0T, (36)
e

310 Beipaxkenue J[x.[lupca npeacrasiser co6010 MPOCTO «MOIIHOCTHY», @ HE TIOTOHHYIO

5
MOIIHOCTB, T.K. pa3MCPHOCTH L’ He moHU3MIACH Ipu OTHCCCHUU HA CIUHUIY JJIMHBI.

B kauectBe BenmmuuHbl V' [x. [Iupc uCnosib3yer «rpynmoBylHO CKOPOCTb», KOTOpas B
Halleil MOJENU COOTBETCTBYET <«JIMHEHHONH CcKopocTH peMHs». OOpaTUM BHUMAaHHE, 4TO
momHocTh y JIx. [Tupca Brimoyaer ckopocTh B Kybe. C Apyroil CTOpOHBI CBSI3b «TPYIIIOBOW»
CKOpPOCTH C OOBIYHON CKOPOCTBIO PAacIpOCTPAHEHHUIO BOJIHBI OUEBUHA: «TPYIIIOBAsH» CKOPOCTb

BCEr/la MEHBIIIE CKOPOCTU PACIPOCTPAHEHUS BOJIHBI YIPYroi e opmanuu.

IIpucMarpuBasch K NOHATHIO «IOroHHas sHeprus» [x. Ilupca Mbl BuauM, 4TO 3Ta
BEIIMYMHA MMEET Pa3MEPHOCTb «CWJIbI». Eciu OTHECTH «IIOTOHHYIO 3Hepruto» Ilupca emé u k
€AVHULE NIONEPEYHOTO CEYCHUS KaHAJIa, TO Mbl Y3HAEM XOPOILIO U3BECTHOE HAM «HAIPsKEHUE» T

(MM ero «3HaKOBBIN» AHTHUIIOJ — «CHKATHE)).
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BOBBp&IHaHCB K HameH AuarpaMme OajaHca MOIIHOCTH Mbl AOJDKHBI JaThb <«HMS»

qCTBIpéM BUJaM MOIIIHOCTH.

Msbr OyneM Ha3bIBaTh «MOIIHOCTBY CBSI3aHHYIO CO «CTOSYEH BOJHOWY» ympyroi
nepopMaIiu  «CBSI3aHHOW» MOIIHOCTBIO M OTOXKIECTBIATH €€ C «PEAKTUBHON» MOITHOCTHIO

SJICKTPOTCXHUKOB.

B monaTtum «umnenaHc» Mbl OyleM paziuyaTh 3TH KOMIIOHEHTBI, HO CHUMBOJ R, 1O
KpaifHell Mepe B 3TOH rnaBe, OyJeM Ha3bIBaTh «MEXaHHMUECKUM COIPOTUBIICHUEMY, T.€. HE OyJeM
CUHTATh CBSI3aHHBIM C <«(JIUCCUMATUBHOM TEIUIOTON». DTO M €CTh €UHCTBEHHASI «MEXaHUUECKAS
BEIIMYMHA KIIACCHUYECKOW MEXaHMKHM, BCErJa BBICTYNAMOIIAs KaK «MEXaHW4YECKas CHUIa» B
[IPOU3BENCHUM R-i. BenuuumHa >TOW CHIIBI MPONOPLUUOHAIbHA CKOPOCTH M MEXaHUYECKOMY
COIPOTUBIICHHUIO. MexaHnudeckoe comnporusiieHHe HaszBaHo JIk. Ilupcom «1OroHHsIM
mV

o

MMITYJIECOMY» H MMEET pasMepHocTh R = [L*T°] =P -

C npyroil CTOpPOHBI, €CIIM HCIOJIb30BATh «IIOTOHHYIO MAacCy», TO BEIWYMHY R MOXHO

MNPpEACTAaBUTDh KaK MPOU3BCACHUC

R=Ty_m

e e

A (37)
YTO AAET I «MEXaHUYECKOW CHIIBD) BBIPAKEHHUE

F=2 .2=Rr-i=(Z i, (38)
e e

T.C. MCXaHHNYCCKad CHUJIa MOXKCT paCCMAaTpUBATLCA KAaK KBaApaTU4YHaA q)yHKI_II/ISI CKOpPOCTH

U «IIOTOHHOI» MaccChlI.

DOTa «KBaJpaTHU4Has 3aBUCUMOCTb» CBsi3aHAa B  JJIEKTPUYECKUX MalIMHAX C
MPOU3BECHUEM CKOPOCTH TIEPEMEIIEHUsI pOTOpa U «KBA3UCKOPOCTH» TOKa B OOMOTKax
BO3OYXKICHHSI, CO3/IAIONIETO MATHUTHBINA TIOTOK

e=¥-V=Li-V, (39)

rie e — IeHepUpyeMoe HalpsbKeHue = cuiie = F,

¥ = Li — MarsuTHBIA IIOTOK,

V= CKOpPOCTH ABUKCHHS ITPOBOJHUKA.

BenmnuuHa L wurpaer poib «IIOrOHHOM Maccel». lIpencraBum BEKTOpHYHO AuarpaMMmy B
TpaZuLIMOHHOM BHJIE Ha puc. 36.
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u; = Lpi

Ugp=e€e

A
v

Uupr = R'i

uc = _'i
P

Puc. 36.
«3aMKHYTBI» YETBIPEXYTOJbHUK KaK CHMBOJHUYECKOC H300paKEHHE «KOHTYpa»
mpeoOpa3oBaH B «3BE3/y», CyMMa BEKTOPOB KOTOPOIl paBHA HYJII0. Y HAC B «CO3HAHUE» POKIICHO
«TCH30PHOE» WM «MHBAPUAHTHOEY» MPECTABICHHUE O KJIACCE CHCTEM C MHBAPHAHTOM BEIINYHUHBI

MOIIIHOCTB.
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3. TexHosiorusi pa3padoOTKH MPOECKTOB
yCTOﬁqHBOFO HHHOBAIIMOHHOI'0O PA3BUTUH
3.1.00mme npeacTaBIeHUA 0 MeTO/Ae TPOEKTHPOBAHMS

Kakas 6w1 cnosicnas, cynepciodcnas cucmema He
OvlL1a, eé cyuHocms Modicem Obimb NPeoCmasieHa
NPUMUMUBHBIM CKATSAPHBIM YDAGHEHUEM.
Haxoorcoenue makozo ypagnenus s61semcs camvim
CILOJICHBIM, HEDOPMATbHBIM, MEOPUECKUM OELOM.
Ho ecnu ono cocmaeneno, oanvuie pabomaem
MOWHDBII ANNApam meH30PHO20 AHANU3A.

I'Kpon
Haw 2nasnwiii 2epoii — mensop

MO>KHO YyTOYHUTH BpPEMS €r0 POXKJICHHS: B MaTeMaTHKe OH poAuiIcs OoJiee cTa JeT Ha3al,
HO TIpHIIEN Ha paboTy B CHHEM KOMOWHE30He MHkeHepa — B 1934 r. MimeHnHo Toraa u OblLia
Hanucana [. KpoHom 1oBombHO OoJjblIasi cTaThsi € HECKOJBKO CTPaHHBIM HA3BAHUEM:
«HepumaHOBa OUHAMHKA SJIEKTPUYECKHX BPALIAIONIMXCA MAIIWH». JTO U OBUIO HACTOSIIUM
pokaeHueM Hamiero reposi. Ero nerctBo ObUIO TPYAHBIM: s HH)KEHEPOB OH  Kas3alcs
«OenopyyKoii», KOTOPBIA MPUIIEN B LEX M3 3aMKa TEOPETHUECKOW (U3MKHU, a I (PU3UKOB U
MaTeMaTUKOB OH Kazajcs 4YeM-TO BpOJE MYCOPIIHMKA, KOTOPBIA BO3UT OTXOJBl M3 3aMKa

MaTemMaTudecko ¢pusuku. OqHaKO peOCHOK POC U MYKall.

Korna emy wucnonnuiocs 20 Jer, SNOHCKas accouuanus MPUKIATHOM TIeOMETpUH
NpU3HajJa ero rJIaBHbBIM HMHXXEHEpOM-MaTeMaTHKOM s Bcex mpodeccuit. B 1959 rony, xorma
Obuta HanucaHa «JluakonTuka» — 25 JeTHUI TEH30p B CHHEM KOMOMHE30HE MOT MPETEH/10BaTh

Ha 3BAHUC — CUCTCMOTCXHUKA UJIN «MHIKCHEPA 1O NPOCKTUPOBAHUIO CIIOKHBIX CUCTCM).

Onnoit u3 HanboJiee yIUBUTEIBHBIX OCOOCHHOCTEW HAIIEro repos sSBISETCS TO, YTO OH

JKUBET HEe Ha Oymare.

OH sBIIsI€TCS CYIIHOCTBIO JIFOOOH CUCTEMBI PEalIbHOTO MUpPA U COXPAHAETCS, HECMOTPS Ha

MMPpOUCXOAAIIHNEC UBMCHCHHS B 3TOM CHCTEME.

OTta 0COOEHHOCTh HAILEr0 Ieposi Ype3BBIYAMHO aKTyajbHAa CErOAHS, KOTJa BbIXOJA U3
KpH3UCa U CTpeMJIEHHE K YCTOHYMBOMY pa3BUTHIO TpeOyeT M3MEHEHHUS MHOTHUX CTPYKTYp B
YCIOBHSIX M3MEHSIOIIUXCSA IPOIECCOB B CHUCTEME NpUPOJa-00IIecTBO-YeloBeK. B Takux

YCJIOBUAX HCO 6XOIII/IM MCTOI IMPOCKTUPOBAHUSA H3MCHCHU M IIpru UBMCHCHUUN CTPYKTYPbI CUCTCMBI.

bonee TOTrO, HY’KCH HC IIPOCTO MCTO/, a TaKOI\/JI, KOTOpBIﬁ Aa€T BO3MOJKHOCTb pacCUUTaTb

MMPOCKTHBIC PCUICHUS, COTIACOBAHHBIC C 3aKOHAMHU COXPAHCHUA U USMCHCHUA CUCTCMBI.
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ITo yrBepxxnenuto mpodeccopa A.E.IlerpoBa «Ha cerogHs He CYIIECTBYET

MaTEMaTHUYECKUX TEOPUM U METOJ0B PACYETA U3MEHEHHUIM TPOLIECCOB MPYU U3MEHEHUU CTPYKTYPY.

«CylecTByIOT METOJBl pacueTa IIPOLECCOB B CIOXKHBIX CHUCTEMax HpH 3aJaHHBIX
COEIMHEHUAX 3J1€eMEHTOB. [Ipu n3MeHeHnn cBs3ell ypaBHEHHS IPOLECCOB MOJIYYalOT U PEIIAIOT
3aHOBO. CTpPYKTypy CBSI3M DJJIEMEHTOB B CHUCTEME paccMaTpUBalOT B TeOpUH TIpados,
KOMOMHATOPHOHM TOTIOJIOTHUH, KOTOPhIE HE UMEIOT MEPHI PACCTOSHUS MEX1y IUKIAMH, Pa3pe3aMu,

CHMILJIICKCaMU.

[Tpu M3MEHEHUU CTPYKTYPHl MEHSAETCS YHCIIO TIEPEMEHHBIX, OJYYUTh HOBbIE YPaBHEHUS
[0 CTapbIM HEBO3MOXKHO, KaK U MpeoOpa3oBaTh cTapoe pelieHre B HOBOE, MOCKOJIbKY MaTPUILIbI
TaKuX MpeoOpa3oBaHUIl HE WMEIOT OOpaTHBIX M HE 00pa3yloT rpymnmy. OTO HE MO3BOJISET

OIIPENEIUTh U3MEHEHUS IIPOLIECCOB NP U3MEHEHUU CTPYKTYPBI».

Tenzopusiii meron I'. Kpona oOecmeunBaer pacdeT HW3MEHEHHs IPOLIECCOB IPH

WU3MCHEHHUH CTPYKTYPBI CIIOXKHBIX CHCTEM.
Ymo auce I'. Kpony yoanoce coenams?

Ia6pmane Kpon pomwmncs 23 wmrons 1901 roma B manenbkoM ropoake baiis Mape,
pacroJIo’)KEHHOM B OTAajieHHOM paiioHe Kapnarckux rop B ABctpo-Benrpuu (TpancunbBanus).
Crpemiienne KpoHa K 3HaHUSAM U LIEJIEYCTPEMIIEHHOCTD MTPOSIBWINCH €I1I€ B IIKOJbHBIE TObl. B
IMMHA3UM OH MHTEHCUBHO M3ydall GU3UKY U MAaTEMaTHKY, [TOCBSILAI MHOTO BPEMEHHU HU3yUECHHUIO

aCTPOHOMMH, CTEHOTPA(UU U A3bIKAM: aHIJIMHCKOMY U HEMEIIKOMY.

B utone 1919 roga I'. Kpon mosyuun aumiaoM o0 OKOHYaHWM TUMHa3uHu. B ceHTs0pe
NPUCTYIWI K 3aHATHAM B yHuUBepcuteTe mrara Muuuran CIIIA, B To ke BpeMs: mojpadaTsiBast
Ha )XHU3Hb U yueOy.

Ha mnpeamocnennem kypce yHuBepcurera [aOpudibp Hamucan HeOOJbIIYIO paboTy
«OCHOBBI HOBOH KOCMOJIOTMHM», B KOTOPOW IIOMBITAJCS OIMCATh BCENCHHYIO KaK HHXKEHeEp,
UTHOpPUPYsl Takhe MPENSATCTBUS, KaK 3aKOHbl I'paBUTAllMM U OTHocurenbHocTu. B 1930 1.
oImyOJIMKOBaJ MEPBYI0 M3 €ro 0ojee 4eM cra HaydHbIX paboT. Dta paboTa Mmoja Ha3BaHUEM
«O0600mmeHHast TeopHs JJIEKTPUUECKUX MAIlWH» IMOJIOKWJIA Hayalo CepuHu ero pador,
NpPEICTaBIAIOMNX Bce Oosiee W Oosiee MCUEPIBIBAIOIIMN aHAIW3 W CHHTE3 Pa3HOOOpA3HBIX
CHUCTEM.

C 1934 roga u no mocnexanux aHeid xu3Hu Kpon pabortan B komnanuu «JxeHepain
anekTpuk». OH ymep mnociie KopoTkoit onesnu 25mapra 1968rona.
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Pabotel Kpona ommpatorcst Ha (yHIaMeHTanbHbIE MOHSATHS COBPEMEHHONH (U3MKHM U
MaTEMaTHKH, C HCIOJIb30BAHUEM ammapaTa TEH30PHOIO aHajlu3a, MPUYEM B HENPUBBIUHOU
dopme. Cam Kpon mucan o ceoem meroze: «Korma aBtop B Hauane 30-x rofoB BBICTYIWI C
€AVHOM TEH30PHOM M TOIIOJIOTMYECKOW TEOpUEH BPALLAIOIIMUXCSA DJIEKTPUYECKUX MAIIHUH, OH
CTOJIKHYJICSL C OUY€Hb HENPUATHOW HEOXXKMJAHHOCTHIO. B GONBLIMHCTBE JKypHAJIOB COBEPIICHHO
HENPEABUICHHO HOBbIE TIOHSATHUSA, BBEACHHBIC aBTOPOM OBUIM PEIIUTENIBHO OOBSBIICHBI
HEHY)XHBIMH WM OIIKWO0YHBIMH... C Jpyroil CTOpOHBI P COTPYAHUKOB HMHcTUTyTa
nepcrnekTuBHbBIX uccnenoBanuii B [lpunctone (O.BeGnen, H.Beinb, k. ¢on Heiiman) u
HECKONIBKO OBIBHIMX cOTpyAHMKOB Toro wuHcturyra (b.Xoddman. Il.JlamxkeBeH u 1p.)
HacTOMUYMBO COBETOBAIM aBTOPYy IPOJAOJDKATh AajbHEHIINE uccienoBaHus. Jlaxe OWHIITENH
TOBOPWJI aBTOPY, YTO OH 3HAET OT CBOMX COTPYIHHMKOB O €ro paboTax (MOCKOJBKY MOCIECTHHMA
MCIOJb30BAJl B MPAKTUYECKUX 3a/lauax SWHIITEHHOBY HEPUMAHOBY IWHAMMKY OOIIEH TEOpHH
ANEKTPUYECKOTO U T'PAaBUTALMOHHBIX 0J€i). MHEHNS aBTOPUTETHBIX YYEHBIX HE UMEIM HUYETO
o0111ero ¢ KpaifHe B3I0PHBIMU BBICKAa3bIBAHUSIMU 3TOM TPYIIIIBI HHKEHEPOBY.

Xotst B paborax Kpona wHcronp3oBaH SA3BIK 3JEKTPOTEXHUKH, OH HEOJHOKPATHO
NOMYEPKUBAN, YTO 3Ta TEPMHHOJIOTUSI HE SIBJSIETCS 00S3aTENbHOM M €ro METOJ MOKET OBITh
M3JI0KEH Ha S3bIKE CAMbIX COBPEMEHHBIX MAaTeMaTHUECKUX TEOPHii, TaKUX Kak anreOpandeckas
TOTOJIOTUs, reoMeTpust AuddepeHInpyeMbIX MHOTOOOpa3uid, TPy TOMOJIOTHH M KOTOMOJIOTHH,
HE ToBOPS y’Ke 00 0OBIYHOM TEH30PHOM M MAaTPUYHOM HCUUCIICHHH.

«Pabotel Kpona, xotopslii B Teuenue 35 ner omyoaukoBan 5 moHorpaduii u 6osee 100
cTaTteil Hanum B 3apyOeXHOW JMTepaType IMUPOKUHA OTKIMK. B MHOrowmcieHHelx paboTrax
pasHBIX aBTOPOB €r0 METOJIbl MPUMEHSJINCh K CaMbIM Pa3HOOOpa3HBIM 3aaadaM. B psne crtpan
JEMCTBYIOT CHeLUaNbHbIe HayYHble OOBEIUHEHUSI YUCHBIX, Pa3BUBAIOIINE TEH30PHbBIE METOIbI:
«TenzopHblii KITy0» B BenmukoOpUTaHWM WM HCCIENOBATENIbCKAS acCOIUAIUs NPUKIATHOU
reoMeTpuH B Snonumn.

Ero narpazapl BKIO4aroT npemuio MoHTeuope, OH SBISIICS MOYETHBIM MacTepoM HayK
MMUYUTraHCKOTO YHUBEPCHTETA, MOYETHBIM J0KTOpoM HoTTuHramckoro ynusepcurera (1961 r.),
NaTPOHOM M TMOYETHBIM WIECHOM TEH30pPHOTO Kiyba BenukoOpuTaHuM M HCCIEI0BATENBCKOM
accolMaluy NpUKIagHol reoMerpun B Snonun. OpurnHanbHocTh KpoHa ABisieTcs pe3ynbTaToM
€ro TEH30pHOW METOJI0JIOTUH U MaTEMATUKH.

B 1955 roay Ha pycckHil sI3bIK C OOJBIIMMHU COKpALICHUSIMH ObUI TEpEBEIEH €ro

«KpaTkuif Kypc TEH30pHOTO aHaiu3a JJsl WHXXEHEPOB—AJIEKTPUKOB» («A shot course in tensor
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analysis for electrical engineers»), HamucaHHBIE Ha ocHoOBe pabor 1932—1939 romoB u
MOJIyYMBIIMN Ha3BaHUE B pycckoM InepeBojge — «lIpuMeHeHHEe TEH30pHOTO aHaiau3a B
anekrpoTexHuke» (M., 1955). MHorouunciaeHHble cTaTbi B PAa3IMUHBIX HHOCTPAHHBIX JKypHajaax
OCTaBAJIMCh TPYIHOJOCTYIHBIMU, @ TIOHMMaHHE WX Oe3 3HaHus obuiero Merona Kpona Obuio
BECbMa 3aTPYAHEHO.

B 1972 rony Oblna npeanpHHATa MOTMBITKA BOCIIOIHUTE JaHHBIM MpOOes MyTeM U3/1aHus Ha
pycckoM si3pike MoHOTpadun Kpona «MccnenoBaHue CII0KHBIX CHCTEM IO YacTsAM — JHAKONITHKAY,
oboOmraronieil MHOTroJeTHHE HcchaenoBaHus aBTopa. OjHako, KpaliHe JaKOHWYHAs MaHepa
M3JIOKEHUS, TPEIoJaraionias 3HaHue NPEeNbIIyIuX padoT aBTOpa MO-TIPEKHEMY HE OCTaBisIa
HAJIK]T HA OBJIAJICHUE TEH30PHBIMU METOAaMH TEMH, KOMY ObLIT aJ[peCoBaH TPyA — HHXCHEpaMU-
npaktukamu. Hakonen, B 1978 roay Bbimen nepeBoj oObemHoro tpyna Kpona — «TeH30pHBII
aHaJIM3 ceTeiy, BRILEAINI B CBET B opuruHaie eimie B 1939 roxy. B 1985 roay Bbiluia Takke KHATA
A.IlerpoBa «TeH30pHas METOJOJIOTHSI B TEOPHM CHUCTEM», B KOTOPOM B JOXOAYMBOM (opme
ocBemiarorca  uaed KpoHa, npuBOoIATCA NpUMEpbl pacyeTa OSKOHOMHYECKHX CHCTEM C
HCIIOJIb30BaHUEM TEH30PHOM METOI0JIOTUH.

HanpaeﬂeHuﬂ NPUMEHEHRUA MEH30PHO20 Mmemooa
OcHoBHBIC HaIlTpaBJICHUA MPUMCHCHUA TCH30PHOTI'O MCTOAA, CIIOKUBIIHUECCS K HACTOALICMY

BpPEMEHH, NTOKa3aHbl Ha puc.37.
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BriepBbie 0COOEHHOCTH CTPYKTYpPbI CHUCTEMbI 10 OTHOIICHUIO K DJIEKTPUYECKON Ienu
pacemotpen Kupxrodd [Kirchoff G., 1847]. On ycTaHOBHI JBa M3BECTHBIX 3aKOHA MOBEACHHUS
TOKOB M HANPSDKCHWM B DJJIEMEHTAX CTPYKTYpbl — B y31ax M KoHTypax. M. ®apazeit
paccMaTpuBall CHJIOBBIC JMHUU (TpYyOKHM) A HArJSAHOTO NPEICTABICHUS 3JCKTPUUYECKOTO U
MarHuTHOTO notroka. Ha ocHoBanum 3Tux mpenctaBieHuit J[x. MakcBemn B cBOMX paboTax,
HauMHasg co craTbu «O @apaneeBbIX CWIOBBIX JUHUAX» [Makcsemn, 1954], nmomyumn csou
YpaBHEHUS 3JIEKTPOMArHUTHOTO NoJjs. . Belinb npeanokun paccMaTpuBaTh TOKU U HaPSYKEHUS
Kak KOHTpa- U KoBapuaHTHble BekTopel [Weyl, 1923]. Drto mnepBoe mnpuMeHeHUe
reOMETPUUYECKOr0 M0IX0Ja B TEXHUUECKUX CUCTEMAX.

[TepBbiM mpuMeHHs TeH30pHBIA MeTon B TexHuke I'. Kpon. IlepBoii paGoToii B 3TOi
obmactu crana «Enunas teopus anexkrpuueckux mamuu» [Kron, 1930]. B To Bpemst cunrtanocs,
YTO BCE MAIIMHBI CTONb pAa3JIU4YHBL, 4TO enuHOW Teopuum Her. B pabore I'.Kpona Bce
NIEKTPUYECKUE MAIMHBl HUCCIEAOBAINCh C €IUHOM TOUYKHU 3PEHHS IOCTPOECHMS AMArpaMM,
KOTOpBIE NTOKA3bIBAIOT BEJIMUNHY U HAIIPABJIEHNE IOTOKOB 3HEPTUU MEXKY Pa3IM4YHbIMU YaCTAMU
CJI0’)KHOM MallIVHBI.

B Hamreii crpane nepBoil paOoToOi MO NPUMEHEHHIO TEH30PHOTO METOJAa Ul pacueTa
ACUHXPOHHOM MalIMHBI ¢ KOHAEHcaropaMu Obuna kanmupatckas auccepranus A.C.Illaramnosa
[[HaTanos, 1941]. B 40 — 50-x ronax Ha cemuHapax A.A.AHApOHOBA OBLIN BBHIIOJHEHBI paObOThHI
[0 MPUMEHEHHMIO TEH30PHOTO METOoJa Ul pacyera 3ajady B OOJIACTH DIIEKTPOMEXAaHUKH, B
gacTHOCTH  A.B.I'amoHoBbIM-I'pexoBeiM.  TeH30pHbIli MeTOon pasBuBain  B.A.BeHukos,
N.I1.KonsLios.

B 1955 romy Ha pycckuil s3pik Obula mnepeBeieHa kuHura Kpona «llpumenenue
TEH30pHOT0 aHayiu3a B 3jekTporexHuke» [Kpon, 1955]. B 1969 r. B xxypHane DJIeKTpUUYECTBO
obu1 onmyonukoBaH Hekposor I'. Kpony [BenukoB u ap., 1969], rae BBICOKO OIEHHBAIHNCH €TO
paboter. B 1972 r. mepeBeaena uakontuka [Kpon, 1972]. B 1978 r. nepeBenen TeH30pHBIN
anamu3 cereir [Kpon, 1978]. Ha cemunapax ILI'.Ky3HenmoBa moka3aHbl NIpeHMyIIECTBA
TEH30pHOW METOJOJIOTUH Ui TMPOEKTHPOBAaHUS JIOObIX clokHBIX cucteMm [Kysuenor ILI.,
1973—1980].

Otn cemuHapbl nposoawuck B BpruucnurensHoM Llentpe AH CCCP u npusnexnu
0oJbIIIOe BHUMAHUE MOJIOJBIX YYEHBIX M CIEIHAJIMCTOB M3 CAMbIX Pa3HbIX 00JacTedl HayKH U
TeXHUKU. BriocneactBuu monoOHble CEeMUHApBI CTAIM MPOBOAMUTCS BO MHOTMX HMHCTUTYTaxX H

BVY3ax crpansl, rie paccMaTpuBalIiCh pazindHble MPUIIOKEHHU TeH30pHOro aHanusa ['.Kpona.
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Ha cemunapax JIL.T.Kysuna oOCyXnamuch NPUIOKEHHUS TEH30POB JUIS IPOEKTUPOBAHUS
TexHnueckux U mHpopManuoHHbIX cucteM [Kysun JL.T., 1994]. B 60-80-e roasl TeH30pHBII
METOJl pacyeTra INPUMEHSJICA M1 pacueTa TEXHUYECKMX CHUCTEM B psjge By3oB — MUOU,
MUSM, MOBU, UBI'Y u np.

C 1975 no 1980 roasl NpoOBOAMIUCH CEMHHAapbl B HHCTUTYTE COIMOJIOTHYECKUX
uccienosannii AH CCCP, MockoBckoM ['ocynapcTBEHHOM HMHCTUTYTe MeXIyHapOIHBIX
otHomeHut (MI'MMO) u Jlunmomatuueckoit Axagemun MUJI CCCP (bonbmiakoB b.E.), rae
00CyXJ1aiCh BO3MOXXHOCTH IPUMEHEHHsS] TEH30PHBIX METOJOB JJsi IOCTPOCHHUS MOJeNen
Pa3BUTHSI CTPAHbI KAK COLIMAIILHO-IIPUPOAHBIX CUCTEM.

B 1978 romy mnongyuyeHHblE Ha AITHUX CEMHUHApax pe3yibTaTbl IO MOJIEIUPOBAHUIO
MEXIyHApOAHBIX B3aMMOACHUCTBUI ObUIM JOJNOXKEHB M OJ00peHbl Ha MeXayHapoIHOM
KOHIpecce noauTuueckux Hayk B I'. Mockse (b.E.bonbsmakos, JI.H.BnoBruuenxo).

AHaJOTMYHbIE CEMUHApbl NPOBOJWIMCH B MHCTUTYTE€ CHCTEM YymnpaBieHus ['ocriana
Poccun (1981—1985 rr.) ¢ menbio OTpabOTKM KOMIBIOTEPHBIX CHCTEM KOHTPOJISA 32 XOJIOM
MOATOTOBKH U BbINoHeHUs pewenuit (bonbmakos b.E.).

PazpaboTano MaTpuyHOE TPEACTaBICHUE PEIALMOHHOTO s3blKa 0a3pl  JTAaHHBIX
[Kysuna U.B., IlerpoB A.E., 1976]. DT0oT moaxoa mpuUMEHsUICS AJIsi MPOEKTHPOBAaHUS OaHKOB
JAHHBIX ¥ CUCTEM yIpaBieHus 6a3amu ganHbix [Apmenckuit A.E. u ap., 1983, 1986].

B 1984 rony IletpoB A.E. npuMeHun TE€H30pHBIA METOA Il aHAIW3a SKOHOMHUYECKUX
cucreM. bpiia mocTpoeHa SKBUBaJICHTHAs MOJETb U Pa3paboTaH aITOPUTM PacdeTa 10 YacTsIM.

TeH30pHBIN METOJ] UCIIONB30BAJICS Ui pa3pabOoTKH MHPOPMAIIMOHHBIX CUCTEM, METOJIOB
aHanmza nporpaMM A.E. Apmenckuii [Apmenckuit A.E., 1989]. IIporpammHo peanusoBaH i
pacueTa ra3oTpaHCIOPTHBIX ceTeil [Munocnasckas, 1989].

B WBanosckom ['ocynapctBenHoM yHuBepcutete [. A. 3aillieB M €ro COTPYAHHUKH
UCCIIEIOBAJIN MaTEMAaTHUUECKUE OCHOBBI MeToJa paspbiBaHMs KpoHa ¢ TOukM 3peHMsI Teopuu
kareropuii u anredpanueckoit ¢pusuku [Cmeranud E.B., 1989]. Pe3ynbraTel NpUMEHSITUCEH IS
aHanu3a TpaHcnopTHeIX cucteM [O6pasnosa P.1., Kysuenos IL. I'., [Tmennynukos C. b., 1996].

Ha ocHoBe 0000menust anredpanueckux auarpamm Poca m Teopun KaTeropuii Obuin
pa3paboTaHbl aJTOPUTMBl JUAKONTHUKUA JJIsI PaCHpeleNICHHBIX BBIYUCIUTENbHBIX CHUCTEM, B
KOTOPBIX I0/33/1a4M PEIIaloTcsl Ha OTAeNbHbIX OBM ¢ MUHUMalbHBIM OOMEHOM JaHHBIMHU
mexay Humu [Korapoa WM.H., Ilamaesa O.}O., 1979], cdopmynupoBaHbl KpUTEPUH

3G PEKTUBHOCTH NPUMEHEHUN MOJIeNIel BBIYMCIICHUH, OMpeeIonIie CBsI3b MapaMeTpoB 3a1aun
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u BeiuncnutTenbHOM cuctembl [[llamaeBa O.}O., 1991]. Ten3opHbIi MeTOoA HpUMEHEH IS
MOJEIUPOBAHUSI PEKUMOB JIMHEHHBIX JBUTATENEM TpaHCIOpPTa HAa MAarHUTHOM IOJBECE
[Coxop FO.H., 1991, 1997]; nmns pacuera BHOPOCOCTOSIHHUS Ta30TypOMHHBIX JBUTATENCH
[dernun 2.1, Ilerpos A.E., 1991].

Tenzopubie MeToAbpl npuMeHsitorcs B juHreuctuke (Cyxorun B., 1978). Iloctpoena
reOMETpUYECKasi MOJENb aHaliu3a TEKCTOB, Jaroliasi BO3MOXKHOCTb H3ydaTh CMBICIOBBIE
WHBapUAHTHI, COXPAHSIOLIKUECS PU MEPEBOIAX U MEpPecKasax.

Heckonvko nonodxcenuil, 6e3 KOmopvix He803MONACHO
coznamenvHoe oceoenue pabom I. Kpona
1. Ecnu knaccuueckas MEXaHUMKa MMeJa JEJI0 € KOOPAMHAaTaMH, KOTOpBIE XapaKTEpU3YIOT

MOJIOKEHHE TeJla B MPOCTPAHCTBE, Kak Treorpaduueckoe IOJI0KEHHE, TO 000O0IIEHHbIE
«koopanHaTeDy 1. KpoHa HUKAaKOro OTHOIIEHUS K MECTOIIOJIOKEHUIO CUCTEMBI HE UMEIOT.

2. I''KpoH OTOXIEeCTBIsIET MOHATHE TEH30p C OINpeNesieHHON (u3ndeckoil BennunHoi. HyxkHo
3aMETHUTb, YTO MOHATHE PA3MEPHOCTH (PU3MUYECKON BEIMYMHBI ObLTO BBEJEHO MakcBemioMm,
KOTOPBIN U IPEUIOKUII CUMBOJI Pa3MEPHOCTHU B BHJIE KBAAPATHBIX CKOOOK.

3. He cnenyer 3a0miBarTh Jlarpanxka, KOTOPBIH TOJB30BAJCS NPUHIMIIOM «BUPTYaJIbHBIX
CKOpPOCTEW», @ HE «BUPTYaIbHBIX NIEPEMELICHUI». ITO 03HAYaeT, 4To JlarpaHk Nmojab30Baics
«IPUHLMIIOM COXPAaHEHUS MOLIHOCTH», & HE «IPUHLUIIOM COXPAaHEHUsS JHEPTUN».
Jluneiinas ¢opMa, KOTOPYIO COCTaBJISIOT M3 NMPOU3BEICHUN CHUJ Ha NEepeMEeIleHUs], paBHas
HYyJII0, O3Ha4yaeT coxpaHeHue oHepruu. Ho nwuHeiiHas ¢Qopma, cocraBieHHass U3
IIPOU3BEICHUN CUII Ha CKOPOCTH, PaBHAs HYJII0, 03HAYaeT COXPAHEHUE MOILIHOCTH.

IlepeunciieHHbIE ITYHKTBI, 3aTPYAHSIONIAE ITOHUMAHUE U MPAKTUYECKOE HCIIOIb30BAaHUE
pabort I'. Kpona, npennonaraior 3HaHHE OTBETa Ha TPU BOIIPOCA:

a) Uto Takoe cucTeMa YHHBEpPCAJIbHBIX BETUUNH?

6) Uto sBisieTcss MHBapUaHTaMH B CUCTEME IPUPOAa-00IIeCTBO-4eIOBEK?

B) UYem oTnuyaeTcss 3HAHME MAaTEMAaTUKU OT YyMEHHUs e€ HCIONb30BaTh IpU

IIPOEKTUPOBAHUM KOHKPETHBIX CUCTEM?

Ocnognas uoes I'. Kpona

KnroueBoil uaeeii siBisieTcs: «opraHu3anus» pa3HooOpa3HbIX CceTell B COOTBETCTBUH C MX
(byHIaMEHTAIbHBIMU CBOMCTBAMHU M OXHJIA€MbIM Ha3Hau€HHEM. JTa OpraHu3allsl pealn3yercs
BBEJICHHEM «TPYMIl NPeoOpa3oBaHUil», KOTOPHIE YIPABISAIOT pa3BepTHIBAHUEM aHaIHM3a U

MPOEKTUPOBAHUS CUCTEMBI.
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O06o03HaueHue YKcea ¢ MOMOMIbIO OJHOTO CHMBOJIA SIBJISIETCS MMOJOOHOW OpraHU3alfen.
Takoii crenorpaduyeckuii cnocod 0603HaYEHUs UCTIONIB30BaANICs cO BpeMeH Kupxroda.

JlanpHeWImuii mar B COBEpPIICHCTBOBAHWM OpraHU3alul — O0003HAUYEHUE OJHUM
CHMBOJIOM He Habopa uucen, a (PU3MUYECKOW BENTUYMHBI, JEHCTBHUTENHHO CYIIECTBYIOLICH B
npupoje. BexkTopHbI aHanu3, MCIOJIb3YEeMBIH CO BpeMeH Makcseiia, SBIISIETCS NPUMEPOM
OpraHM3aIUM 3TOr0 THUIIA.

[TockonbKy OAMH M TOT k€ (PU3MUYECKHI OOBEKT MOKHO H3MEPUTh O OTHOIICHUIO K
0ECKOHEYHOMY YMCITY CUCTEM OTcYeTa (KOOpAMHAT) M KaXKJ10€ U3MEpeHHe AaeT Habop Yucel, TO
Teneph OJWH CHUMBOJ TPEACTaBIIET OCCKOHEYHOE KOJIMYECTBO TaKMX HAOOPOB YHCENT BMECTO
OJIHOTO.

BexTopHBIN aHaN3, OJHAKO, SIBISETCS BECbMAa OIPAHMUYEHHBIM THUIIOM OpraHU3alUU,
MOCKOJIBKY OH TpPEJICTaBlIsAeT OOBEKTHI, CYIIECTBYIOIIME B TPEXMEPHOM EBKIUJIO0BOM
IIPOCTPAHCTBE.

Bonee coBepleHHBI TUI OpraHu3alud TpeOyeT BBECTH OOOOIIEHHBIE KOOPAMHATHI U
MCIOJIb30BATh HOBBIE THUIIBI MPOCTPAHCTB, UMEIOIIUX OoJiee TpeX U3MEpEeHUi U 00jee CIOKHYIO
CTPYKTYpY, Y€M €BKJIMAOBO IPOCTPAHCTBO. OJTH HOBBIE IPOCTPAHCTBA HAIOJHEHBl HOBBIMU
TUNIAaMH OOBEKTOB, KaXKJIbI U3 KOTOPHIX 0003HAYAETCS OJHUM CHMBOJIOM. DTH MPOCTPAHCTBA U
O0O0BEKTHI, CYIIECTBYIOIME B HUX, MOPOXKAAIOTCS «TPYNION peoOpa3oBaHui» Tak, YTO UMEETCs
CTOJIBKO IIPOCTPAHCTB, CKOJIBKO COOTBETCTBYIOLIUX UM «TPYIII IpeoOpa3oBaHuil».

TeH30pHbI aHAMM3 3aHUMACTCAd CHCTEMATUYECKUM M3YYEHHEM OTHX O0O00OIIEeHHbBIX
MPOCTPAHCTB U OOBEKTOB B HUX

C 5T0# TOUKM 3pEeHMs] TEH3OpPHBIM aHAIU3 MOXHO paccMaTpUBaTh KaK pacUIMpEHUE U
0000111eHHe BEKTOPHOTO aHaju3a OT TPeX- 10 N-MEpHBIX MPOCTPAHCTB U OT EBKIMIOBBIX 0
HEEBKJIUAOBBIX IPOCTPAHCTB.

Opranu3anus 3TUM HE OIpaHUYMBAETCS, N-MEpHBIE MPOCTPAHCTBA MOKHO 00001IaTh 10
0eCKOHEYHO-MEPHBIX MPOCTpaHCTB. Kpome TOro, BMECTO HCIOJIB30BAaHHUS TOJBKO YETHIPEX-,
ISTH- U BOOOIIIE IEJI0YHCICHHO-MEPHBIX MPOCTPAHCTB MOYKHO HUCHOIb30BaTh 2/3-, 4,375- unu p-
MEpPHBIE IPOCTPAHCTBA, BKIKOYAIOIIUE BCE TUIIBI CIIOKHBIX CTPYKTYP.

[Tono6HO Mr060MY MOIIHOMY ammapary T€H30Pbl MOTYT OBITh HCIIOJIB30BaHbl B CaMbIX
pa3IMYHBIX HAIpPaBJICHUAX B 3aBUCUMOCTH OT WHIMBUIYaJbHBIX B3IJIAJOB M YCTPEMIIEHHUU
mozeit. [lpuBeneHHple HUXKE COOOPaXKEHHUS MOTYT MOSICHUTh HEKOTOPbIE CTOPOHBI NPUMEHEHUS

TCH30POB B AHAJIN3C U CUHTC3C BOSHUKAIOIIUX BECbMaA PA3JIMYHBIX B3AUMOCBA3aHHBIX Hp06HCM.
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Vcnonp3oBaHne TEH30PHOTO aHAIM3a B pEIICHHH NPoOJIeM NPOEKTUPOBAHUS MOKHO
CpaBHUBATh C UCIOJIb30BAaHUEM CTAIBHOTO KapKaca pHU BO3BEICHUU 31aHUS.

@OyH/IaMEHTHI 3aHUMAIOT MaJ0 MECTa, CTPOUTEIBCTBO 3AaHUS YCKOPSIETCS, M CaMO 37[aHue
CTaHOBUTCA OoJiee YCTOMYMBBIM OTHOCHUTEIBHO W3MEHEHHsS €ro »JJIeMeHTOB. WHxkeHep
OTBAXMBAETCS MPOEKTUPOBATH U CTPOUTH HOBBIE TUIBI CTPYKTYP HE TOJIBKO JUIS CTapbIX, HO H
Il HOBBIX IPUMEHEHUH; OH ObI JJake HE MbITaCcs AeTaTh 3TO, HE UMEsl CTAIBHOTO KapKaca.

Korna oH ycTaHOBIIEH, MOXKHO YKJIAJbIBaTh KUPIUUU Cpa3y Ha IIECTHIECITOM 3Taxe, He
3aTparuBasl MATHACCAT JEBATH JISKAIIMX HUXKE — BO3MOXKHOCTb, KOTOpOW He ObuIo ObI 6€3
cTaJbHOrO Kapkaca. IlooOHbIE He3aBepIIEHHBIE 3Talbl MOTYT OBITh B aHajaM3e MpolieM, Tie
MOYKHO UCCIIEIOBATh MOIPOOHO TOIBKO TPEOYEMYIO YacTh.

Her Hukakoil HE0OXOAMMOCTH TIOCIEIOBATEIbHO B KaXA0M wYacTHOW mpobieme
NEPENUCHIBaTh CUCTEMbl YPaBHEHUN C OJHOW CTPAaHUIIBI HA APYIYIO, YACP)KUBas B MaMATH UX
cojiep’KaHue.

Bce 310 MOXHO ocTaBUTH B HE0OpaOOTaHHOM BHUZAE, B (popMe HECKOJIBKUX CHMBOJIOB,
JEUCTBYIOLINX, KaK KapKac, MOIIeP KUBAIOLINNA YaCTH, IPEJICTABICHHbIE IETAJIBHO.

B nm006oe BpeMst MOXKHO 100aBUTh HOBBIE «3TAXI» K YK€ 3aKOHUEHHOMY «3JIaHUIO» TUIN
yOpaTh OJHY 4YacTh U U3MEHUTHh €€ B COOTBETCTBUU C HOBBIMU TPEOOBAHUSAMH, HE pa3pylias
OCTaBIIETOCH.

Vcnonp30BaHue CTaIbHOTO KapKaca M03BOJISET ceNaTh MPOSKTUPOBAHHE IPOU3BOICTBOM
MacCOBBIM.

OmuH W TOT K€ CTalIbHOM KapKac MOKHO HCIHOJIB30BaTh JUISI M3TOTOBICHHS CAaMBIX
pa3HOOOpa3HBIX 3JaHMM, HW3MEHSAS KUPINUYHYIO KIAAKy W pacrojiarasg MEperopoikd B
COOTBETCTBUH C TPEOOBAHUSAMH U HY)KJaMH Pa3IMYHbIX TOTPEOUTENEH.

OOHapyXeHO, 4YTO Ha S3bIKE TEH30PHOIO AaHAIM3a MOXHO TIOJIYYUTh YpPaBHEHHS,
1oI00HBIE CTAILHOMY KapKacy, KOTOpbIE NPEACTaBIISIOT MOBEICHUE U XapaKTEPUCTUKH CaMbIX
pa3Ho0Opa3HbIX ceTed. byayun onHaXIpl YCTAaHOBJICHBI, ’TH TEH30PHbIC YPaBHEHUS MO3BOJISIIOT
HAXOJUTh YPAaBHEHHs TMOBEACHUS WM XapaKTEPUCTUKU JIO0OW YaCTHOW CHCTEMBI PYTHHHOM
MOJICTAHOBKOM YaCTHBIX KOHCTAHT.

Ota THOKOCTh TEH30POB MO3BOJISIET MIPHU U3YUYEHUH Pa3HOOOPA3HEUIINX CUCTEM BbIIEIHUTh
OJIHY, KOTOpasi UMeeT HanboJiee MPOCTYIO CTPYKTYPY, M U3ydaTh CBOMCTBA M ypaBHEHHUS TOJBKO

3TOM YaCTHOU CUCTEMEI.
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OTn 1B€ XapaKTEPUCTUKU TEH30pPHBIX METOJOB — BO3MOXXHOCTb BO3BOJUTH
aHAJIMTUYECKHE «HEOOCKPeObl» M BO3MOKHOCTh BBOJUTH MAacCOBOE IPOHM3BOJICTBO B aHAIM3 H
CHHTE3 33]1a4 POCKTUPOBAHUS — SBIISIOTCSI OCOOCHHOCTBIO TEH30PHOTO aHAJIM3A.

IlepBast XxapakTepUCTHKa TEH30PHBIX METOJOB Ja€T BO3MOKHOCTb aTaKOBaThb M pelLIaTh
Takue MpoOJEeMbl, K KOTOPHIM OH HE MOXET MNPUOTU3UTHCS JTUOO M3-3a BBIYMCIUTEIBHBIX
TPYAHOCTEH, JINOO M3-3a TPYAHOCTH B HATJISITHOM MPEACTaBICHUHU CYITHOCTH POOIIEMBI.

Bropas xapakTepucTuka 1aeT BO3MOXKHOCTb MCIOJIb30BaTh PACCYKIAEHUS U PE3YJILTATHI
OJTHOW PELICHHOM MpOoOJIeMBbl B pEIIEHUH MHOTUX JPYTUX MpoOiieM, cOXpaHss Ha Oyiyliee Bce
WIN YaCTh Pe3y/IbTaTOB OJHOTO MCCIEIOBAaHMUS B TEH30pHOU (OpMe U pacuIupsis U KOMOUHHUPYs
UX Pa3HBIMU CIIOCOOAMU TPU Pa3HOOOPA3HBIX HOBBIX UCCIICIOBAHUSIX.

OTO cOXpaHEHHE U MOBTOPHOE UCIOJB30BAHUE PE3YIBTATOB NPEABIIYLIUX HCCIEIOBAHUN
AQHAJIOTUYHO XPAHEHUIO CTAHJAPTHBIX Y31I0B. MeToJ TEH30pHOIO aHajau3a IO03BOJISIET
KOMOMHHUPOBATh CBOM TEH30pBI, KOTOPBHIC CO3/1aHbl PaHbIIe, U MPeoOpPa30BBIBATh MX B HOBBIE,
HEOOXO/JMMBbIE TEH30pbl, HE TMOBTOPSSA BECh AaHAIM3 BCSAKUH pa3, KOTAa BO3HHMKAET HOBas
npobiema

Ha si3p1Ke mpoekTupoBaHust IpoOaeMa COCTOUT B HAXOXKICHUH (OPMaTIbHON MPOLEAYPHI,
ITO3BOJIAIOIEH ITOIYYUTh YPABHEHHUE MTOBEICHUS CUCTEMBI HA BCEX BO3MOXKHBIX TUIAX CTPYKTYP
IIPU YCJIOBUU, YTO ITO YPABHEHUE U3BECTHO IS OJHOU CTPYKTYPBI.

C 3TuM nporeccoM nepexoga OT CUCTEMBI KOOPAMHAT HA OJHON CTPYKTYpe K HEKOTOPOU
MIPOU3BOJILHOM CHCTEME KOOpAHMHAT Ha JPYrod CTPYKType CBs3aH Tarkke OOBIYHBIN Ipolecc
repexoa OT OJHOM CUCTEMBI KOOPAMHAT K IPYrof Ha TOM K€ CaMOM CTPYKTYypE.

Cymwb memooda I'.Kpona
OCHOBHBIM CBOWCTBOM BCsKOro TeH3opa mo I'. KpoHy sBisieTcss TO, 4TO C MOMOIIBIO

Ipynnbsl  MaTtpull mpeoOpa3oBaHUS MOKHO HAWTH, IO OIpPENEIIEHHBIM IpaBHJIaM, €ro
COCTaBsAOLIMEe B JI000K cucteme koopauHaT. CrIOCOOCTBYET JIM 3TO YIPOUICHHUIO aHAIN3a
pa3sHooOpa3HbIX cucTeM peanbHOTo Mupa? [la, crmocoOctByer. M MMEHHO 3TO yHpoIleHue
IIOJIO’KEHO B OCHOBY METOJA TEH30PHOI'O aHAJIU3a.

[Tycte TpeOyeTcs OmNpenenuTh MOBEIECHHUE HEKOTOPOH cucteMbl. llocnemoBaTenbHOCTh
JEHCTBUI TOJKHA OBITh TAKOBA:

1) He ananu3upyliTe HENOCPEACTBEHHO JAHHYIO CUCTEMY, TaK KaK OHA OYEHb CJIOXKHA.

BmecTo 3TOTO COCTaBbTE CrepBa YpaBHEHUs IPYroil, pOACTBEHHOM CHUCTEMBI, KOTOPYIO

ropasio Jierye aHaJIM3UpOBaTh WM YpaBHEHHS KOTOPOU y)Ke ObUIM MOJYyUYEeHbI B IPYTOM CIydae.
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2) 3areM nepenuTe OT ypaBHEHUHN MPOCTON CUCTEMBI K YPAaBHEHUSM CII0)KHOM CHCTEMBI
MyTeM PYTUHHBIX, CTAHJIAPTHBIX MIPE0Opa30BaHUM.

[IpaBuna npeoOpazoBaHUs ypaBHEHHMH MPOCTOM WM M3BECTHOW CHUCTEMbI B ypaBHEHHUS
JAHHOM CUCTEMBI JAET TEH30PHBIN aHAIHU3.

Bosznukaer Bonpoc: «Kak BeIOHparoTcst 00Jiee MpOCThIE CUCTEMBI 7».

Ocob6ennoctu atux mnpoueayp [.Kpon Ha3Bam mnpenBapUTeNbHBIM MOCTYJIATOM. OTOT
MOCTYJIaT MPEAIoaraeT, YTo TeH30pHOe 0000IIEeHHEe BO3MOXHO JIMIIb TOTAA, KOTAAa MCXOIHAS
CHCTEMA II0JIy4€HA U3 U3MEPEHUH (U3 dKCIIEPUMEHTAIIBHBIX JAHHBIX).

Jns  «panToMOB» TeH30pbl He CymiecTByIOT. OHH — wu3MepseMble (u3nuecKue
BEJINYMHBI.

CymiecTBYIOT 1Ba crocoba, KOTOpble MOTYT OBITh NMPUMEHEHBI KaXIbId B OTIEIBHOCTH
U 00a OJHOBPEMEHHO.

1. Pa30eil CnOXHYIO CHUCTEMY Ha HECKOJBKO COCTABIISIOUIMX CHUCTEM YAAJICHUEM
HEKOTOPBIX, ONpEaeIEHHBIM 00pa3oM BBIOPAHHBIX CBSI3€H Tak, YTOOBI KaXKIYIO COCTABIISIOLIYIO
CHCTEMY MOJKHO OBIJIO JIETKO AaHAIM3UPOBATh. DTO PA3JIOKEHHE MOXKET OBITh BBHIMOJIHEHO B
HECKOJIBKO MTOCJIEJ0BATEIbHBIX IPUEMOB.

Jlanee, eciu ypaBHEHHS KaXXAOH M3 ATHUX COCTABISIOIIMX CHUCTEM HE OBbUIM BBIBEICHBI
paHee, TO KaXJas COCTABIIIONIAs CHOBA IMOJpa3JeisieTcss Ha emie Oojee MeJIKUe YacTH,
YpaBHEHHSI KOTOPBIX JIETKO MOTYT OBITh TOTY4EHBI.

I'pynma coCTaBiAIOIMIMX CHUCTEM, IMOJIYYAIOIIMXCS B pE3yJIbTaTe IOCIEIHETO U3
HEOOXOUMBIX JICTICHUH, Ha3bIBACTCS «QJIEMEHTAPHONY (MJIH «IPUMUTHUBHOIY) CUCTEMOM.

Ecnu ypaBHeHHE Kakoro-imuOo 3JeMeHTa OJHAXKAbl COCTABJIEHO, HET HEOOXOIUMOCTH
MIOBTOPSATh BCE BBIBOJBI C CaMOro Hayajla, KOrJa 3TOT JJIEMEHT MCHOJb3YeTCS KaK 4acTh
cucreMbl. TakuM o00pa3oMm, pe3ynbTaThl BCEX HCCICIOBAHMN, BBINOJHEHHBIX C IOMOIIBIO
TEH30pOB, MOTYT OBITh 3arOTOBJICHBI JUIA OyIyIIEro HMCIOJb30BaHUS B 3ajadax pa3InyHbIX
TUIOB, MOJAOOHO TOMY, KaK CTaHIApTU30BaHHBIC JETAIM MAIlUH 3arOTOBIISIOTCS Ui COOPKH
CaMbIX Pa3HOOOPA3HBIX KOHCTPYKIIHA.

2. B nonosHeHue K pas3nokKeHUIO CI0KHON CHUCTEMBI HAa HECKOJIBKO COCTaBJISIOILIUX
CHCTEeM, IPUMUTE HOBBIE, O0JIee MPOCThIe KOOPIMHATHI JUIs UCXOAHOM WIIM ISl COCTABISIONINX €€
CUCTEM.

Hanpumep, 3ameHuTe, e€cid 3TO BO3MOXKHO, KPHUBOJMHEHHBIE  KOOPAMHATHI

IPSIMOJIMHEHHBIMHU.
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HoBble KoopauHATBI MOTYT OBITH BOOOpa)kaeMbIMH, HalpUMeEpP, CHMMETPUYHBIC
COCTAaBJIAOLIME, HOPMAJIBHBIE KOOPAUHATBI, HJIU 7K€ MOT'YT CYILECTBOBATh B IEHCTBUTEIBHOCTH.

IIpaBuia nepexojia OT YpaBHEHHH <«QJIEMEHTAPHOW» (MM «IPUMHUTHUBHON») CUCTEMBI K
YPaBHEHUIO JEHCTBUTEIBHOW CHUCTEMBI COCTABIIIOT COJIEPKAHUE TAaK HA3bIBAEMOM «TE€OPUHU
peoOpa3oBaHUs» UIH «IIPE0OPa30BaHM KOOPAUHATY.

OTH npeodpa3zoBaHMs MPEACTABISIOT cO00 OCHOBY TEH30PHOTO aHAJIH3a.

MHOXeCcTBO Pa3HOOOPA3HBIX CUCTEM OTJIMYAIOTCA JPYr OT Jpyra TOJBKO YHCIOM H
CIOcOOOM COEIMHEHHsSI OCHOBHBIX AJIEMEHTOB, a Pa3IMYHBIC «TEOPUM» OTJIMYAIOTCS TOJBKO
NPUHATON CHCTEMON BOOOpa)kaeMbIX KOOPIMHAT.

AnanmuTtHueckas pabota TpeOyeTcs TOJIBKO IMPH HCCIEIOBAHHMM OCHOBHBIX 3JIEMEHTOB.
CoenuHeHME ATHX IEMEHTOB B JAHHYIO CUCTEMY IPEICTaBIIsET cO00I CTaHAapTHBIN Mpoliecc.

Jlnst ompeneneHusi TEH30pOB JH000H KOHKPETHOM CHCTEMBbI PEaJbHOTO MHpa HYXKHO
TOJIbKO HAWTH YacTHYI0 MAaTpHUIly IpeoOpa3oBaHMs, OTIMYAIOIIYI0O JaHHYIO CHCTEMY OT
3JIEMEHTapHOU CUCTEMBI.

Pa3 rpymma mnpeoOpa3oBaHusi HaiiJleHa, TEH30Pbl JAaHHOW CHUCTEMBI MONY4arOTCsA C
MOMOIIIBIO CTAHJAPTHBIX MPABHJI IPEOOpa3OBaHMS.

Korna cocraBisitomie TEH30pOB JAHHOM CHUCTEMBl HANJEHBI, HCKOMOE YypaBHEHHE
ITIOBEJICHUsI CUCTEMBI COCTABIIAETCS KAK KOIUS YPABHEHUS HJIEMEHTAPHON CUCTEMBI.

MOXKHO KOHEUHO IpOJENIAaTh BCE YKa3aHHBIC BBILIE OIEpalldHd, HE YIOMHUHAas CJIOBO
«TEH30p», U TOBOPUTH JMIIb O «MAaTpPULE CTAPOM CHUCTEMBD), «MaTPULE HOBOM CHUCTEMBI»,
«MaTpuIe MPeoOpazoBaHUS» U T.II.

TeM He MeHee, MIPU3HAETCS OTO WM HE IPU3HAETCS, IIPU DTOM HCIOJb3YIOTCS MOHATUS
TEH30PHOI'0 aHAIM3a.

Marpuiam He IpUCYIH MpaBuiIa npeoOpasoBanus. OHU MPUCYILU TEH30PAM.

[Ipouecc mocTpoeHust ypaBHEHHUM CIIOKHBIX CUCTEM U3 YPABHEHUM MX COCTABHBIX YaCTEU
CIYXKUT KJIOYOM K TE€H30pHOMY aHainu3y. be3 3Toro mpouecca W3ydeHUE BCSIKOW OTAEIbHOMU
CHCTEMBI MPEACTABISET COOOH M30JIMPOBAHHYIO 3aJauy, MOJUICKAIYI0 PEIICHHIO KaXKAbIH pa3 C
CaMOTr0 Hayaja.

[TockonbKy B 3a7a4ax MPOEKTUPOBAHMS NMPHUXOJUTCS MMETh JENI0 C 0oJiee CIIOKHBIMU
CHCTEMaMH, C ropa3Jo OOJIBIIMM YHCIOM B3aUMHBIX CBS3€i, yeM B (U3UKE U T'eOMETpUH,

TEH30PHBIN aHAIU3 SABJIIETCS 110 IPEUMYIIECTBY HHCTPYMEHTOM IIPOCKTUPOBAHUS.
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«Ilocmynam nepsozo 06006weHUs»

I. Cnenyer oOpaTuTh BHUMaHUE HA CIEAYIOIIMNA MHTEPECHBIM (DaKT: €CIU OJUH SJIEMEHT
CUCTEMBI XapaKTEpU3YETCsl OINPENEICHHBIMU U3MEPUMBIMU BEJIMYMHAMH, TO MHOXKECTBO TAaKHX
AJIEMEHTOB XapaKTEPU3YyETCs N-MAaTPULIAMHU ITHX K€ BEJINUHH.

MHO0X€CTBO 3JIEMEHTOB XapaKTEPU3YETCsl TEM 7K€ YUCIIOM CUMBOJIOB TOTO )K€ THIIA, YTO U
OJIMH 3JIEMEHT, HO OTJIMYAETCS TEM, YTO OTAEIbHBIEC YKCIIA 3aMEHSAIOTCSA N-MaTPULIaMH Pa3InyHON
Pa3MEPHOCTH.

CrnenoBarenbHO, HYKHO 3aMETHTb, YTO N-MATPHUIBI — 3TO COBCEM HE CIy4alHbIA HabOp
KaKMX YrOJHO YHCE.

B kaxno# 3ajade JOHKHO HUCIOJIB30BATHCSA POBHO TAKOE KOJIMYECTBO N-MATPHULL, CKOJIBKO
MMEETCS B HEM MOHATUI, BBIPAKEHHBIX B U3MEPUMBIX BEINYMHAX.

KonnyecTBo n-MaTpuIil MOKET ObITh YBEJIMYCHO WM YMEHBIIECHO TOJBKO B COOTBETCTBUU
CO CTPOTMMM MpaBUJIaAMH, BHITEKAIOUIUMH U3 IPUPObI PEILIAEMON 3a1auH.

II. B nmanbHelimem OyAeT MOKa3aHO, YTO BOOOIIE CIOKHBIE CHUCTEMBI, BHIPAKCHHBIC B
TEPMHUHAX U3MEPUMBIX BEIMUUH HE TOJIBKO ONMUCHIBAIOTCS TEM )K€ KOJIMYECTBOM CUMBOJIOB, YTO U
IIPOCTBIE CUCTEMBI, HO U BECh METOJ PACCYKIEHUS, MCIOJIb3yEMbIl B aHAJIM3€ UX NOBEACHUS,
COOTBETCTBYET 3TalaM aHajgu3a NPOCTEHIINX CUCTEM, OTJIMYASCh TOJBKO TEM, YTO BMECTO
Ka)KI0W BEJTMYMHBI UCIIONIb3YETCS N-MaTpHILIA.

Jpyrumu cioBamu, Tpexe YeM HCCIeloBaTh JIO0YIO CIOXKHYIO CUCTEMY CO MHOTHMHU
NEepPEeMEHHBIMH, HEOOXOJMMO CHayalla BBIMOJHUTh aHAIU3 IMPOCTOH CUCTEMBbI C OJHOM (WM
Oonee) creneHbio cBoOOabl. Ilocie 3TOro MOKHO MEpPEeHeCTH BCe dSTambl ATOTO aHalIM3a Ha
CJIOJKHYIO CUCTEMY, 3aMEHsIsI KA Y0 BEJIMUYUHY COOTBETCTBYIOILECH €l N-MaTpHULEH.

Janee OyneT Taxxe MoKa3zaHo, YTO BUJ OKOHYATEIbHOTO YPaBHEHUS CJIOKHOU CUCTEMBI C
N CTENEeHSAMU CBOOOJBI COBIAAAET C BHJIOM OKOHYATENHHOI'O YpPaBHEHHS IMPOCTONW CHUCTEMBI C
oJHOH (mm 0oJiee) CTEIeHBIO CBOOOIbI, OTINYASICh TOJHKO TEM, UTO KaXKJas BEJIUYHHA 3aMCHCHA
N-MaTpULIECH.

Ortor paboumii MpHeM, AU SKOHOMHUIO YMCTBEHHBIX YCWJIMH, Ha3bIBaeTcs
«IIOCTYJATOM HEPBOro 000OLICHU» U MOXKET OBITh BHIPAXKEH TaK:

MeTon aHanmu3a W OKOHYATENIbHBIE YPAaBHEHUS, ONMCHIBAIOLIUE IOBEAEHHE CIIOKHOU
CHUCTEMBI (C N CTENEHSMHU CBOOOMBI), MOTYT OBITh HAJEHBI MOCIENOBATEIBHO IPU aHAIM3E
npocreiniero, Ho Hambosiee oOIIero ayneMeHTa (unit) CHCTEMBI MPH YCIOBUHU, YTO Kaxjaas

BEJIMYMHA 3AMEHSETCS COOTBETCTBYIOLIEN N-MaTPULIEH.
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HyXHO TOMHHTb, YTO TMPOCTEHIINI 37IE€MEHT CUCTEMBI MOXET COJEpPXKATh JIBE WK Oosee
MEpPEMEHHBIX, a TAKXKE TO, YTO CUCTEMa MOXKET OBITh 00pa3oBaHa M3 JABYX MM 0OJee 3JEMEHTOB
CYIIECTBEHHO pPAa3IMYHOTO THIA, TaK 4YTO JUIS KaXKIOrO M3 3THUX HIIEMEHTOB HE00XOAUMO
OTJENIbHOE YpaBHEHHUE.

Vcnonp3oBaHne n-MaTpuUIl MpeiaraeT HOBBIM TOAXOJ, HE BBITEKACT M3 OOBIYHBIX
COoOOpakeHH, ¥ OKOHUYATENbHBI OTBET IMOJydaeTcs B HOBOHM (opme, TpeOyromeii HaMHOTO
MEHbIIIE€ BBIYUCIUTEIbHON paboThI.

«Ilocmynam emopozo 0606wenus»
Co3usanue MOCPEJICTBOM «OpraHHW3alMiy HOBBIX CYIIHOCTEH M3 MPOCTOro Habopa n-

MaTpULl U HAAEJIEHUE 3TUX HOBBIX CYIIHOCTEW HOBBIMM CBONCTBAMHU M COCTAaBJISIET OCHOBHYIO
LIeJIb TEH30PHOI'O aHAJIN3a.

OTO cO3MJaHME UMEET TOT K€ XapaKTep, YTO U POKIECHUE «MOJIEKYJIbI» U3 OTIEIbHBIX
«aTOMOBY, HAJEJIAIOIIEE MOJIEKYIY 32 CUET OpraHU3allMM TAKUMU HOBBIMHM XapaKTEPUCTUKAMU U
TaKMMH HOBBIMHU CBOMCTBaMH, KOTOPbIE OTCYTCTBOBAJIM Y aTOMOB JI0 UX COECUHEHHS B MOJIEKYII.
DTO co3uAaHNE UMEET TOT K€ XapaKTep, YTO U OpraHu3alus cooOIIecTBa Jro/Iei B rocy1apcTBo,
MMeIoIlee TaKHe CBOMCTBA, KOTOPHIMU HE 00J1aJali BXOASIIUE B HETO OT/ACIbHBIC THYHOCTH.

Jis Toro 4toObl HAJENIUTh N-MATPHUIBI HOBBIMH CBOMCTBaMM, KOTOPHIMH OHH HE
oOnajany, U TeM CaMbIM CO3/1aTh HOBYIO MaT€MaTHUYECKYIO CYIIHOCTh, a0COIIOTHO HEOOXOAUMO
BBECTH HOBOE COJEpP)KaHHE B MATPUYHOE YypaBHEHHE, KOTOPbIM HE 00JanaloT OOBIYHbIC
YpaBHEHHs. DTO HOBOE COJEpPYKAHUE BBOJUTCS C IOMOIIBIO TPEX B3aMMOCBSA3aHHBIX MOHSATHIL:
npeoOpa3oBaHre, MHBAPUAHTHOCTH U TPYIIIA.

dyHIaMEHTaIbHOE MPENAIIONI0KEHNE TEH30PHOTO aHaJIN3a COCTOUT B TOM, UYTO:

1) HOBast cucTEMa OMUCHIBAETCS TEM K€ UMCIIOM N-MaTPULl U TOTO K€ TUIIA, YTO U CTapas
CUCTEMA, HO OTJINYAETCSI OT HEE YMCICHHBIM 3HAUEHUEM KOMIIOHEHT N-MaTPULL;

2) ypaBHEHHE HOBOM CHCTEMBI, 3allUCAHHOE B N-MAaTpPUIAX, UMEET TOT XK€ BUJ, UTO U
YpaBHEHUE CTAPOU CUCTEMBI.

3) n-MaTpuLbl HOBOIl CUCTEMBbI MOTYT OBbITh HaiJI€HBI, U3 N-MATPHUI] CTAPOH CHCTEMBI C
MIOMOIIIBIO PYTHHHOTO MTPe0Opa30BaHusl.

DT noJoxeHus (WIM UX HKBHBaJIEHThI) Ha3BaHbl I'. KpoHoM «mocTymnaroMm BTOpOTO
000011IeHUS.

Takum oOpa3oM, mepexo OT OJHOTO Crmocodba COoeIuHEHHS K Apyromy He Tpelyer

BBCACHUS HOBBIX N-MAaTpUIl U UBMCHCHHS PACIIOJIOKCHUS N-MATPHUILl B YPABHCHUMU.
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OTnuure COCTOMT TOJNBKO B TOM, YTO HOBBIE N-MaTPULBI HUMEIOT KOMIIOHEHTHI,
OTJIMYAIOIINECS OT KOMIIOHEHT MaTPHULL IIPEKHETO YpaBHEHUS.

Omnepamnust mepexoga OT OJHOTO crmocoba COeAMHEHUS K JpyroMy Ha3BaHa
«peobpa3zoBaHreM» WM (HMCHOJB3Yys CIOBOCOYETAHHE, KOTOpPOE YacTO YIOTpeONseTcs, HO
3BYYUT HETIPUBBIYHO B OMMCAHHOM CIIydae) «IpeoO0pa30BaHUEM CUCTEMbI KOOPIAMHAT.

OTO MOXXHO TaKKe Ha3BaTh «3aMEHOW IMEPEMEHHBIX», MOCKOJbKY MHOXECTBO OJIHUX
NEPEMEHHBIX 3aMEHSETCS APYTMM MHOKECTBOM MEPEMEHHBIX.

OpHol U3 1eiel TeH30pHOTO aHauu3a B aHaIN3e 000N MPOOIeMbl SBISETCS BBEIACHHE
JUIIb TaKOTO KOJHWYECTBA CHMBOJIOB, KOTOPOE COOTBETCTBYET KOJHYECTBY CYIIHOCTEH,
YUYaCTBYIOUIMX B €CTECTBEHHOM SIBJICHUHU, M TAKOTO KOJHMYECTBA CBSI3€H (OTHOIICHUI) MEXIy
HUMH, KOTOPOE UMEETCS B HAOII01aeMOM SIBJICHHH.

[Toctynar BTOpOro OO0OOIIECHHUS YTBEPKIACT, YTO OJHOMY M TOMY JK€ CHUMBOIY A
COOTBETCTBYET HE OJHAa I-MaTpHla, a OYeHb OOJBIIOE KOJUYECTBO M-MATPUL, Kakias W3
KOTOPBIX HMEET OJHY U Ty K€ Pa3MEpHOCTb, OJHO U TO K€ YHCIO OCEH, HO OTIUYAIOTCS
3HAYECHUSIMU KOMITOHEHT.

Tenepp Kaxaplii cUMBOJ WK 0a3oBasi OykBa O3HayaeT OECKOHEYHOE YMCIIO I-MaTpHIl,
KOTOpbIE 00pa3yloT HOBYI0 MaTeMaTH4YeCKyl0 CYIIHOCTb, HA3bIBAEMYIO «IE€OMETPHUYCCKHI
00BEKT».

3TO O3HAYaeT, YTO C KAKIBIM I'€OMETPUUECKUM OOBEKTOM B Ka)XIOH 4aCTHOW cHUCTEMe
KOOpAMHAT CBsi3aHAa N-MaTpUlla, KOTOpas JaeT 3HAueHHEe KOMIIOHEHT OJHOTO M TOTO e
reOMETPUUECKOro O0beKTa B 3TOM YacTHOM cucteme KoopauHaT. Eciam cucrema KOOpAHMHAT
U3MEHSETCS, TO W3MEHSIOTCS KOMIIOHEHTHI I'€OMETPHYECKOro O0BeKTa (MIeHTU(ULUpPYyEeMbIe
IITPUXaMH HMHJEKCOB), HO CaM TeOMETpUYEeCKUH OOBEKT OCTAaeTcsi HEU3MEHHBIM (UTO
MPENCTaBIsIeTC HEM3MEHHOM 0a30Boi OYKBO).

C BBelIeHHEM HOBOW CYIIHOCTH — TE€OMETPUYECKOT0 OOBEKTa — BMECTO N-MaTPHUIIbI
HE00X0IMMO BBECTH HOBYIO TEPMUHOJIOTHIO U HOBbIE 0003HAUCHUS:

1) mpu HCIONB30BAaHMM HMHIACKCHOTO O0003HAYEHHS N-MaTpULla OTJIMYAETCS OT
reOMETPUYECKOr0 00BbEKTa IYTEM 3aK/IIOUEHUS MHAEKCOB N-MATPHLbI B CKOOKH: Z(gp). 1aKuM
0o0pa3oM, Z,y — TEOMETPUYECKUN OOBEKT, MPEICTABIAEMBbI N—MaTpuiaMd B OECKOHEUHOM
YUCJIE CHUCTEM KOOPIHMHAT; Z(gp) — N-MAaTpHLla, MUMEIOIas KOMIIOHEHTHI TOJIBKO B JaHHOMN

CUCTCMC KOOpAUHAT.
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2) ypaBHEHHE, B KOTOPOM, KXJIbIii CUMBOJI MIPEJCTABIISET T€OMETPHUECKII OOBEKT, a HEe

IIPOCTO II-MAaTPULLy, Ha3bIBAETCS, THBAPUAHTHBIM, & HE MATPUYHBIM YPABHECHUEM.
Yem omnuuaromesa mensopvl Kpona om 0oviunwix menzopog?

I'maBHOE OT/IMYME 3aKIIOYaeTCs B TOM, YTO B TO BpeMs KakK OOBIYHBIC TEH30PHI
0003Hayar0T OJHON OykBOW HAaOOp BEIWYMH B HEMPEPhIBHOM, TeH30pbl KpoHa 0003HayaroT
onHOW OykBOW HaOOp BEJMYMH B JUCKPETHOM mpocTpaHcTBe. TeH3zopel KpoHa oTHOCATCS K
JUCKPETHOM CTPYKTYPE CUCTEMBI.

TeH3opsl CyThb T'€OMETpUYECKHE OOBEKTbI, KOMIIOHEHTBI KOTOPBIX, 3allMCaHHbIC B
HEKOTOPOM CHCTEME KOOpAMHAT, IPU IEepexone K HEKOTOPOM APYrod cucTeMe KOOpAUHAT
npeoOpa3yroTcs MO ONpeIeIEHHBIM TPABUIIaM.

Ponp oceli cucreM KOOpAMHAT B JUCKPETHOM IIPOCTPAHCTBE CETEH WIParOT IIyTH,
oOpaszyemble sneMeHTaMu ceTH. I1yTu ObIBaIOT ABYX BHIOB — 3aMKHYTBIE U OTKpBITHIE. [1epBbie
KpoH Ha3bIBaeT KOHTYpaMH, BTOPbIE — Y3JIOBBIMH ITapaMH.

CyuiecTByeT 1Ba BUJa CUCTEM KOOPAUHAT — 3aMKHYTBIE U OTKPBITHIE.

Bce BemMuumHBI B CETHM 3alMCHIBAIOTCS B TEPMUHAX KOOPAMHATHBIX OCEH JBYX
MOJIPOCTPAHCTB: M — 3aMKHYTBIX IIYT€HM U K — OTKPBITBIX, MEXKAY KOTOPBIMU CYILECTBYET
COOTHOWLIEHUE K + m = n, TA€ n — YHUCIO 3JIEMEHTOB, 3aJal0llee pasMEpPHOCTh MPOCTPAHCTBA
CCTH.

[Ipeobpa3oBanue cuUCTEM KOOpPAMHAT B OTOM MPOCTPAHCTBE 3aKJIIOYACTCS BO
BCEBO3MOYKHBIX TIEPECOCAMHEHUSX /1 3JIEMEHTOB B CETH PA3JIMYHBIMU CIIOCOOAMHU, YTO MPHUBOIUT
K TOMY, YTO BMECTO CTapbIX IyTel B KaYeCTBE CUCTEMbI KOOPAMHAT BEIOMPAIOTCSI HOBBIE ITYTH.

B »TOM cCMBICIE BCE CE€TH, COCTOAIIME W3 OJHMX M TE€X K€ N DIEMEHTOB, MOIYT
paccMaTpuBaTbCsd Kak OJHA U Ta JK€ CEeThb, HO IPEACTABJIICHHAs B pa3JIMYHBIX CHUCTEMax
KOOPJIMHAT.

IlosTOMy pasnuyHble CETH, OTIMYAIOLIUECH IPYr OT Apyra JIMIIb COCIUHEHUEM CBOMX
JJIEMEHTOB, OIIMCBIBAIOTCS YPAaBHEHUSMU IIOBEJICHUsS OJHOIO THUIIA IIPU YCIOBUHU, YTO ITHU
YpaBHEHUsS TEH30pHBIE.

CoOCTBEHHO CeTh, COCTOAIIYI0 M3 3JIEMEHTOB, KpoH paccmaTpuBaeT Kak «MEpTBYIOY,
HEeBO30yKJeHHY10. OHA CTAHOBUTCS OKHBOI», KOTJ]a BO30YK/IA€TCs AIEKTPOMArHUTHBIM TTOJIEM.

Ha «MepTBYr0» mojuiekauiyro CeTb HaKJIAAbIBAIOTCS TOKM U HAIpsLKeHUA. B 3aMKHyTOU
CHCTEME TOKHM SBIIAIOTCA BEJIMYMHAMU OTKIMKA, @ IPUIOKEHHBIC HANpsOHKCHU —

BOSHGﬁCTBymH.IHMH BCINMYHMHaAMMU.
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B oTKpbITOI, HAOOOPOT, BO3AEHCTBYIOT TOKH, 8 HAMIPSKEHUS — OTKIIUK.

Tenszop mpeoOpa3oBaHHs JaeT BEIMYMHBI OTKIMKA MpPU TEpPEeXolie OT OIHOM CeTH K
JIPYrOu.

YtoObl MOMYYNUTH 3aKOH MPEe0oOpa3oBaHUs APYTUX BEIHMUUH CETH, HEOOXOIUMO eIlle OJHO
COOTHOLICHUE. TakuM COOTHOLICHHUEM B Cily4ae, KOrJa Mbl MMEEM JEJI0 C OJHUM U TEM ¥XKe
IIPOCTPAHCTBOM CETH, SIBJIICTCS MOLIHOCTb Ha BXOJEC WJIA HA BBIXOJIE CETH.

[Tpu nmpeoOpa30BaHUAX CETH MOIIHOCTH OCTAE€TCS HHBAPUAHTHOM.

Cam no ce0e 3TOT akT JOCTATOYHO OUEBHIEH. J[e0 B TOM, UTO reOMEeTpUIecKasi MOJIeNb
Kpona m1060# cuctemsl npeacTaBiser co00i OPTOTOHAIBHYIO CETh, IOTOKH YHEPTUHU B €IMHUILY
BPEMEHHU Ha BXOJIE U BBIXOJI€ KOTOPOH JOJIKHBI ObITh PaBHBI — 3aKOH COXPAHEHHS MOIIHOCTH.

EnvHCTBEHHBIE U3MEHEHMS, IPOUCXOAIIME B CETH, 3aKJIIOYAIOTCS B TOM, 4YTO TE XK€
CaMbI€ JIEMEHTBI COCAUHSAIOTCA MO-ApyroMy. I1oaToMy cymMMapHbIii IOTOK dHEPIUU £ uepes ceTb
(a 9T0 M ecTh MOUTHOCTE P = dE/df) MOMKEeH 0CTaBaThCs TEM )KE CaMbIM.

[loTokn »SHepruM JUIIb MEPEPACHPEACIAIOTCS MEXAY IyTSIMU OTKPBITBIMH U
3aMKHYTBIMU. MOIIHOCTE B OPTOrOHAIBHOW CETH, pPacCMarpuBAEMON KaK COBOKYIIHOCTb
OTKPBITBIX U 3aMKHYTBIX IIyT€H, OCTAETCA TON KE CAMOM.

OtmeruMm, uTO B camoii mepBoit padote B 1855 r. «O apaneeBpIx CHIOBBIX TUHHUIX» JIK.
Makcpenn numier: «Pabota, n3pacxo/loBaHHas 3a €IMHMIY BPEMEHU JIS KOKIOW €IUMHUYHOM
kinetku, paBHa eauHune» (/pk. K. MakcBemn. «l30paHHbIE COYMHEHHS 1O TEOPHH
anekTpoMaruuTHoro nossi». M., TUTTII, 1954, c. 25—26).

Ecnu u3 «tpy0Ook Toka» MakcBemia 00pa3oBaTh CeTb, TO WHBApPUAHTOM TaKOH CETH H
OyZeT MOIIHOCTb.

I'. KpoH co3HaTenbHO BBIOpA SA3bIK IEKTPOTEXHUKU. DTO MPOU3OIIIO OTOMY, YTO IS
CHCTEM, KOTOpPbIE SBJISIOTCS IMEPEHAIOIMU CeTSIMU, OKa3aloCh HEOOXOIMMBIM HCIIOJIB30BATh
WHBAapHUaHT MOLIHOCTH.

Onemenmel aneebpvl n-wampuy
Jns mpexacraBieHUsT N-MAaTpPUI] HCIOJB3YIOTCS JBa Tuma obOo3HayeHuid. «lIpsmoe

0003HaYeHHE», B KOTOPOM Kax/1as N-MaTpHIla HE3aBHCHMO OT €€ Pa3MEPHOCTH MPEICTABIIACTCS
OJIHUM CHMBOJIOM, Ha3bIBaeMbIM 0a30Boil OykBOil. «MHIeKcHOE 0003HAueHHE», B KOTOPOM
KaXKIas n-MaTpulla Takke 00O03HAuaeTcsl OJHUM CHUMBOJIOM A — 0a30Boi OykBOi, HO K HE,
KpOME TOTO, TPHUITUCBHIBAIOTCS €II€ WHACKCHI, MPEACTABISIONINE HANpPaBICHUS, MO KOTOPBIM

pPacroJyioKeHbl KOMIOHEHTBI MaTpHIlbl. B yactHOCTH, 1-MaTpuiia uMeeT OJIMH UHAEKC — Ada; 2-
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MaTpulla UMeeT J1Ba nHaekca — Aaf; 3-marpunia — Tpu unaekca — Aafy; 0-maTpuna He UMeeT
MHJEKCOB — A.
bazoBas OykBa A, MpeaCcTaBIAIONIas n-MaTPUILY, B OOILIEM CIydae MMEET YHUCIO0 UHJIEKCOB,

COOTBCTCTBYIOIIICC YHUCITY HaHpaBHeHHf/'I, MO0 KOTOPbIM PACIOJIOKCHBI €€ KOMIIOHCHTHEI.

Y

a B s

Aa —l Aaf —l Aoy =

Puc. 38.

R —

_>[3

IIpu mpencraBiieHUM n-MATPHUIBI C MOMOIIBIO HECKONBKMX HHJIEKCOB, CKaXeM Aggy, B
obmem cmydae (puc. 38.) mepBBId MHAEKC 00O03HAYAET CTPOKHU; BTOPOM HHIEKC 00O3HaYaeTr
CTOJOIIBI; TPETUH MHIEKC 0003HAYAET CIIOU, TapaslIeIbHbIE TIOCKOCTH JIHCTA.

OpHako, TOCKOJBKY WHAEKCHl TIPOYHO CBSI3aHBI CO CTpPEIIKAMH, TO TOPSAOK
MPEICTABICHUS TPH HAIWYUHM CTPEJIKH HE HuMeeT ocobOoro 3HaueHWs. OHa TMOKa3bIBAET,
OTHOCHTCSI JTK TIEPBBIN HHJIEKC K CTPOKE UITU CTOJIOITY.

«Durcuposanuvle» U « CKOIb3AUUE» UHOCKCbL
I. Kaxxnprii snemeHT Ha puc. 38. uMeeT omnpeneneHnoe obosnauenue (a, b, ¢, d), 4ToObI C

Hell MO>KHO OBLIIO pabOTaTh OTAEIBHO. AHAIOTUYHO KaXKJ1asi CTPOKA, CTOJIOCI U CJION #-MaTpUIlb,
KaK IOKa3aHO, UMEIOT MPUCBOCHHBIE UM OTJIMYHUTENIbHbIC HAMMEHOBAHUS. DTU WHIANBHUIyalbHbIC
HAaMEHOBAHUS HA3bIBAIOTCS «(PUKCHPOBAHHBIMH» MHICKCAMHM U IMUIIYTCA PSIOM CO CTPOKOH,
CTOJIOIIOM WJIU CJIOEM.

YroObl 0OpamaThCcsi KO BCEM 3JEMEHTaM BMECTE, B JIONOJHEHHE K «()UKCHPOBAHHBIMY
UHAEKcaM a, b, ¢, d, ... B MHAeKCHbIe 0003HAUYEHUsI BBOAUTCS APYroil HAOOp MHAEKCOB, KOTOPHIN
npecTaBisieT Bce (UKCHPOBAHHBIE MHJICKCHI. Takue KOJUIEKTHBHBIE WHAEKCHI HA3bIBAIOTCS
«CKOJIB3SIIIUMUY (WIN «TEKYIIUMHI») U 0003HAYaIOTCs rpeuecKkuMu OykBami (a, f, y, ...). Takum
00pa3oM, CKOJIB3AIMUN HHIEKC 0003HaYaeT Bce (PMKCUPOBAaHHBIC 3HAUYCHUS @, b, ¢, d, ...; STUM XKe
cBoiicTBoM o6nanatot B u y. Hanpumep, A, npencraBiseT Bce KOMIIOHEHTHI 1-MaTpHIbl A, TOTa
KaK Ap — OJIMH KOMIIOHEHT, & UMEHHO BTOPOM B CTPOKE.

Kak nokaszano Ha puc. 38, 11 2-MaTpULibl B BEPXHEM JIEBOM YTy, PSIAOM C HAKIOHHOM

‘IepTOI\/JI, B COOTBCTCTBYIOIICM MCCTC IMOMCHIAIOTCA JBa CKOJIbB3AIINX HWHIACKCA. I[JI}I 3-ManI/II_ILI
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BJIOJIb pebep KyOa M300paXkaroTcs TPH CTPEIIKH, a 3aTeM PSJIOM C KaKIOH CTPENIKOM MoMeIaeTcs
CKOJIBb3SILHUI UHAEKC.

II. Ecnu Bce MHAEKCHI CKOJIB3AIIUE, HAIPUMEDP Ui Aqp, TO OHU NPEICTABIAIOT Cpasy Bce
KOMIIOHEHTBI n-MaTpullbl. Eciau sxe oauH unm 6ojiee UHAEKCOB (DUMKCUPOBAHHBIE, KakK B Acg WU
Aagy, TO 3TO O3HAYAET, YTO U3 N-MATPUIBl BBIACIEHBI OTAEIbHBIE CTPOKA, CTOJOEL HIM CJOi
(puc.39.).

Hanpumep, Aq¢, OpeAcTaBiseTr 2-MaTpHlly, BeIpe3aHHYI0 U3 3-MaTpuusl. Hanuume Tpex
MHJEKCOB CBUAETEILCTBYET O TOM, UTO UCXOHAs MaTpuua 4 — 310 3-maTpuua. J[Ba nepeMeHHbIX
MHJEKCa 0 ¥ Y TIOKa3bIBAIOT, YTO BbIpE3aHa 2-MaTpHIla U YTO OHA MEPIEHAUKYISPHA INIOCKOCTH
nucTa (CKONb3A1IMe UHACKCH — 1-if u 3-i).

[TocTostHHBINM UHAEKC d TOKA3bIBAET, YTO 2-MaTPHIIA — MOCIEIHSIS U3 YEThIpEX 2-MaTpHIl.

8 Age Aoy
*\2 b ol d :/b'cd Aada
Y o~
Y s
Aap=_ Aap1=lc
o
d d Ay
E[A_CI?D L
B
Puc. 39.

OTnenbHBIE KOMIIOHEHTHI TIPEJCTABISIOTCS TMPUCBOCHHBIMU WM  (PUKCHPOBAHHBIMH
WHJIEKCaMH, Hanpumep A, = 5 unn Apy = 7, NPU 3TOM MOKA3aHO, YTO YUCIO 7 MPUHAATIEKUT
cTpoke b u ctonouy d.

Ecnu ucnonb3yeTrcst mpsiMoe 0003HAYCHHE, TO CKOJB3SIIUE MHACKCH HE YKa3bIBAIOTCS.
Onnako (uKcHpOBaHHBIE HMHICKCHI 4, b, ¢, d eme COXpaHSAIOTCS M BBIICIAIOTCS >KUPHBIM
mpudrom (a, b, ¢, d) psnom ¢ kommoHeHTamu. CleIOBaTENbHO, |-MaTpuily U 2-MaTpUIly

3alIMIIEM COOTBETCTBCHHO TaK:

; Z (40)
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Yactuunbele (HemonHble n-MaTpuibl) (puc. 39.) MOXHO uH300pakaTb B MPSIMOM
0003HAYEHHHU TOJILKO C TOMOINbLI0 0003HAYEHHUM, CICIHAIBLHO BBOJUMBIX JUIS KaKIOTO
KOHKPETHOTO CITydasl.

TakuMm o0Opa3om, pa3Iuuue MEXKIY CKOJB3SIIUM U UHIESKCHBIM 0003HAYE€HHEM COCTOUT B
TOM, YTO CKOJIB3SIIIME MHACKCHI OIyCKAIOTCS MPU UCTOIB30BAHUU MPSMBIX 0003HaueHui. J[ms
OTIIMYMST WX OT OOBIYHBIX BEIWYHMH BMECTO CKOJB3SIIUX HHACKCOB HCIIOJIB3YeTCS BBIJCICHUE
KUPHBIM HIPpUPTOM.

IIpeocmasnenue n-mampuy 6oaee blCOKUX pa3zMepHOCHell

I. C nomompio (UKCUPOBAHHBIX M CKOJB3SIIUX HMHIACKCOB 4-MaTpuiy Agpps,
TPEICTABIISIONIYIO k' BETHUMH, MOKHO MPEICTABUTH TPAHUECKU TOCPEACTBOM k KyOOB (TaK Kak
K=k x k3), €CIIU TOCIEeTHUN CKOJIB3SINIA HHICKC 3aMEHHUTH PSIIOM TIOCTOSIHHBIX MHIEKCOB 4, b,
¢, d (puc. 40.).

[TockonbKy KaxkbIil KyO MOKHO M300pa3UTh Ha JTUCTE B BUE k 2-MaTpHLL, TO Aqps MOKET

OBITh N300pakeHa HA JIUCTE B BUIC K 2-Matpuil (k' = I x I).

6 A -
d d Y d Y d
Wy 15 4 Ly Ly
abC abC abC abC
a a a a
b b b b
o c o c o c o c
d d d d
abBcd abBcd abBcd abBcd
Aapya Aapyb Aopye Aapyd
Puc. 40.

[Tono6ubIM 00pazoM S-MaTpuLly Agpyse MOKHO MPEICTAaBUTh IpaMUECKU C ITOMOIBIO K
KyGoB (Tak Kak k° = k* x k) (puc. 41.).
KpoMme Toro, ee MOXKHO TPEJCTABUTH B BUJE k° 2-MATPHII, PACWICHHB KaX bl Kyb Ha k 2-

MaTpuL.
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» €
/?C )brc /gc
a a a
|| o b
dc dc dc
a b c a b ¢ Lb C
Aa[}yaa B A(x[?)yab B AaBy t p
/1?0 /?C )C
a a a
b lb lb lb
dc ac ac
a b ¢ a b ¢ a b ¢
Yvorn A AT P AP
/bvc T 7 /?c
a a
a a a
e yo b b
Y oc¢ ac ac
8 a b ¢ a b ¢ a b C
Aopyca p AoBych p Aapyle P
Puc. 41.

B 370l KHUTEe BCe n-MaTpHIBl MPU 7 > 2 W300pakeHbI HA JIUCTE B BHJE MHOXECTB 2-
MaTpull, T. €. Aqpy OyAEM NPENCTABIATE KaK k 2-MaTpHLl, Aqpys — K 2-MaTpull 4 T.1.

Mertona npencTaBieHHs N-MaTpuLl, MoA00HBIX Aoy, B Buae Kyba, B BUae k 2-MaTpull. win
B Bujae k3 uucen sBusercs aenom Bkyca. OmBIT MOKasal, YTO PAcWICHEHHWE N-MaTpHIl Ha 2-
MaTpHIIBl ¥ TaKOe WX TpeCTaBlieHHEe Ha Oymare, HaiiJIeHHOE SKCIIEPHUMEHTaIhbHO, Hamboiee
yA0O0HO Tt OBICTpOTO M (OPMATH30BAHHOTO pelieHus 3aaad. MoryT ObITh HCIOJB30BAaHBI U
Jpyrue crocoObl TMpeacTaBieHus MaTpuil. [IpemToKeHHBIH 31ech METOJ MPEICTaBICHHUS N-
MaTpHI] COBEPIICHHO HE3aBUCUM OT M3JIO)KCHHBIX HUKE MOHSATUN U METOIO0JIOTHH.

eticmeus ¢ n-mampuyamu
PaccmoTrpum CIIEYIOLIE JICHUCTBHUS: CIIOKEHHUE, YMHOXEHHE, JICJICHUE,

muddepeHnrpoBanue, UHTETPUPOBAHUE.
[Tpu kaxI0M EHCTBUM MEXIY IBYMsI 7-MaTPHUIIAMH TOSBIISIETCS 3HAK PAaBEHCTBA.

I[Be n-MaTpulbl pasMCpHOCTU 7 paBHBI, CCIIM PAaBHBI UX COOTBCTCTBYIOIINC KOMIIOHCHTBI.

Hanpuwmep:
A= 2 4 -3 10 u B-= 2 4 -3 10
paBHBI, T. €. A = B, IOCKOJbKY KaXIbli KOMIIOHEHT II€pBOM MAaTpHIbl paBEH

COOTBETCTBYIOIIEMY KOMIIOHEHTY BTOPOH.
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Cnoowcenue
. [Be mn-Marpuubl OJHOW pasMEPHOCTH CKIAIBIBAIOTCA CYMMHUPOBAaHUEM HX

COOTBCTCTBYIOIIINX KOMITIOHCHT.

Cymma Byx 1-maTpui onpenensieTcs Tak:

a b c d a b c d
A= |1 2 3 4 B=1|-2 13 0 5
| @
"a b c d a b c d
A+B=C= |12 [2+3 [3+0 |4+5 C=|-1]5 3 9
Cymma 08yx 2-mampuy pasHa
a b c d a b c d
a |6 5 -7 |4 a |6 -4 19 2
A= b |-8 |1 -9 |5 B= bl 8 7 3
c |4 |7 8 3 c |5 -2 |4 -5
d |2 0 6 9 d |7 3 6 1
a b c d a b c d
a |6+6 |5-4 |-7+9 | 4+2 12 |1 2
A+B=C= b |-8+1 | 1+8 |-9+7 | 5+3 = -7 19 -2 |8 (42)
c |-4+5 |72 |84 |3-5 1 5 12 |2
d |2+7 |0+3 | 6+6 |9+1 9 3 12 |10

MoeT oka3aTbCs, YTO y JABYX JaHHBIX MAaTpHIl OJHH (PUKCUPOBAHHBIC HWHJIEKCHI
OJIMHAKOBBIC, a APYrue pasjiMuHble. B Takux ciaydasx NpeAroJaraercs, 4ro Mo OTCYTCTBYIOLUM
MHJIEKCAM KOMIIOHEHTBI PABHBI HYJIIO U [I03TOMY OHH BIIMCBIBAIOTCS 10 OIIEPALIUH.

Ymnoorcenue 1-wampuy

UroObl Hay4yHTbCS YMHOXATh IM-MaTPHULBl Pa3IMYHBIX Pa3MEPHOCTEH, TOCTAaTOYHO
3allOMHUTh, KaK NEpeMHOXkaroTcsi JBe l-marpuubl. OHM yMHOXAIOTCS IEPEMHOXKEHUEM
COOTBETCTBYIOIIIMX JpPYr JAPYry KOMIIOHEHT U TOCIEAYIOUIETO CIIOXKEHUSA IOJy4EeHHBIX

IpousBeAeHUN. Pe3ynpraTom 310 onepaunu sBisercs 0-maTpuia Win CKajsp.
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Hampumep, ecnu

a b ¢ d a b ¢ d
e= |2 13 |4 ]5 i=111412 13 (43)

TO MX IPOU3BEJCHUE PABHO

e i=2x1)+Bx4)+(@x2)+(5%x3)=2+12+8+15=37 (44)

Ymnoowcenue 2-mampuy ¢ ucnonvzoeanuem «npasuia cmpenKuy

2-MaTpulla yMHOXKaeTcsl Ha |-mMaTpunly pacunenenuem 2-maTpullbl Ha |-MaTpuipl U
MOCJIEAYIOIUM YMHOKEHHUEM KaKJOM M3 MOIYYEHHBIX |-MaTpHll NOOYEpPEIHO Ha JaHHYIO |-
MaTpHiLy.

[TockonbKy 2-MaTpulla MOXKET OBITh pacwieHeHa Ha |-MaTpuIbl JBYMS DPa3TUYHBIMH
crioco0amu, TO BBOJUTCS «IIPABUJIO CTPENIKH», COTJIACHO KOTOPOMY CTpeiKa OyJeT yKa3bIBaTh
HaIpaBJIEHUE, IO KOTOpOMY 2-MaTpHIia «pa3pe3aeTcs» Ha |-Marpuisl. Hanpumep, mycts naHa 2-

Marpuna z 1 1-marpuua i

a b ¢
a |3 |4 |2 a b c
z= b |9 |1 |5 i=1213 |4 (45)
c |6 |7 |8 - 5
L
Nx MPOU3BCACHUC Z * i HaxXOUTCA MOCJIC YWICHCHUA Z Ha TOPU30OHTAIILHBIC CTPOKH.
a b c
a |34 |2
a b c
z= b |91 |5 i=1213 |4 (46)
>
c |6 |7 |8
>

Y 3aTeM KaxJasi CTpOKa YMHOKA€TCsl Ha IAHHYIO |-MaTpuily:
(B3x2)+(@Ax3)+(2x4)=6+12+8=26

zi=(9x2)+ (1 x3)+(5x4)=18+3 +20=41 (47)
(6x2)+(7Tx3)+(8x4)=12+21+32=65
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Kaxmoe npousBeneHre gaeT 0ObBIYHOE YHCIIO, @ BCETO TPH YKCJA, KOTOPbIE MOTYT OBITh
PacIoJioKeHbI B IEPBOHAYAILHOM MOPSIJIKE, YTO JaeT |-MaTpuIry:
a b c

zei=e= [26 |41 [65 (48)

Taxum oOpaszom, pousBeeHUe 2-MaTpULbl Ha 1-MaTpuily ecTh 1-marpuia.
KoHeuHo, B (haKTHUECKUX BBIYUCICHHUIX HET HEOOXOIMMOCTH MEPENHChIBATh 2-MaTPHUILY
B Buje Habopa l-marpuiu. JlOCTaTOYHO HApUCOBATh CTPENKY B HANpaBICHUU, B KOTOPOM
IIPENIIOJIAraeTCs «pa3pe3aHue» 2-MaTpPULIbL.
Ymnoorcenue 2-mampuy no npasuny cymmuposanus

B HNHIACKCHOM 0003HAaYCHHH MPOU3BCACHUC MATPULl ITPCACTABIISICTCA CYMMUPOBAHUCM

A-B=YA,B; =C, =C (49)
B

NpUYeM CYMMHPOBAHHE SKBHBAJICHTHO TPABHIIY CTPEIIKU JUIS YMHOKEHHUS, OIMCAHHOMY
BBIIIIC.

B uHaekcHOM 0003HAa4YEHUM MPAaBUIIO CYMMHPOBAHUS MPUMEHSETCS (B COOTBETCTBHHU C
pachoyoKEHUEM HHJIEKCOB CYMMHPOBaHHsI) TOYHO TaKUM JK€ 00pa3oM, KaK pacCiauBaroTCs
OT/AEJbHBIC MATPHUIIBI TI0 HATIPABJICHHE CTPEJIOK.

IIpouseedenue n0bbIX 08YX N-mampuy

CoryiacHO BBIBOJIaM MPEABIAYIIMX Pa3AeioB 08¢ N-MATPUIBl PA3IMYHONW pPa3MEPHOCTH
YMHOJKAIOTCSl PACCIIOCHUEM Ha |-MaTpHIbl ¢ MOCIEAYIONMM YMHOKEHHEM KaXIOW |-MaTpHIlbl
nepBoro Habopa Ha KaxIylo |-MaTpuily BTOPOro, IPUYEM KaKI0€ MPOM3BEICHHUE AET MPOCTO
4quCIo (CKaysip). Pe3ynpTupyroliye BeTMYrMHBI TIOCIE PACCTAHOBKU B HY)KHOM HOPSIIKE 00pa3yoT
HOBYIO #n-MaTpully. Hemble WHAEKCHl [AlOT HANpaBJCHUS, MO KOTOPBIM PaCCIaUBAaKOTCS
UCXOJIHBIC -MaTPHILIbI Ha |-MaTpHIIBL.

[Ipexxae yem pacciamBaTh n-MaTPUIBl HA 1-MaTpUIIbI, HEOOXOIUMO CHaYajaa pacCiOUTh
UX Ha 2-MaTpHULbl, YTOOBI MOXKHO OBLJIO M300pasuTh MX Ha Oymare. 3aTeM KaKIylo 2-MaTpUIly
MBICJICHHO pacCliauBarOT Ha |-MaTpuipl, W300paxkas CTPENKH IO HAampaBICHUIO HEMBIX
WHJICKCOB, U, HAKOHEILl, ICPEMHOXKAIOT |-MaTpuibl. TakuM 00pa3oM, EPEMHOKECHHUE H-MaTPHIL

710001 pa3MEepHOCTU CBOJUTCS K NEPEMHOKEHUIO 2-MaTPULL, U3 KOTOPBIX OHU COCTOSAT.
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Onpedenumenu

I. YtoOwl m3yuarh AeneHue Ha 2-MaTpUIly, HagO 3HATh, YTO TAaKOE OMpEACIHUTENb 2-
MaTpHIIbL.

Kaxcoii 2-Matpuie (MHOKECTBY M3 k* 4HCeT) CTABUTCS B COOTBETCTBHE CIMHCTBEHHOE
YHCII0, HAa3bIBAEMOE «onpedenumenem» (UIU «ICTEPMHUHAHTOM») 2-MaTpulbl. OnpeaeauTesb
oOpazyeTcs M3 KOMIIOHEHT 2-MaTpHIbl TOCPEACTBOM OIEpaluii yMHOXKEHUS U CIIOKEHUS,
BBIIIOJIHEHHBIX B OIpEAeiIeHHOM mnopsake. Hukakue npyrue n-MaTpulbl HE HMEIOT
ONPEACTIUTENS.

Korpma marpuiia uMeeT TOJNBKO JBE CTPOKM M JBa CTOJIONA, €€ ONpeAeIUTENb HaXOIST

CIIEYIOIIUM 00pa3oMm:

A |B
7 = C |D Omnpenemurens Z=|Z | =AD — CB. (50)
Hamnpumep,
2 3 Omnpenemurens Z=|Z|=2x5-4x(=3)= (51)
7= |4 5 =10+ 12=22.

Korna Marpuna HUMECT mpu CTPOKU U CTOH6I_Ia, €C ONpCACIUTCIIb HAXOOUTCAd 110

CJIEIYIOLIEH CXEME:

ST
Tzlc Tt
7Z=|\D| E|F Onpenenurens =| B | E F
G|H|I AEL S N
Onpenenurens = AEI+ BPG + CDH — GEC — DBI — AFH. (52)
Hampumep,
1 2 3 Omnpenenurenb =1 xS x4+ 2x6 x 2+
7= 4 5 6 +3x8x4-2x5x3-4x2x4-1x6x8= (53)
2 8 4 =20+24+96-30-32-48=140-110=30
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II. C xax10il KOMIOHEHTHOM MAaTpHUILbl CBSA3BIBAETCS YHCIO, HAa3bIBAEMOE «MUHOPOM)
KOMIIOHEHTBl. MUHOp 000N KOMIIOHEHTBI OIPENENeTCsl MOCIE BBIUEPKHBAHHUA CTPOKH H
cronla, KOTOPBHIM MPHHAUICKHUT JaHHAS KOMIIOHEHTA, BBIYHCIEHHEM ONPEACIUTENS
OCTaBILENCS MaTPHULIBI.

Hanpumep, MUHOp KOMIIOHEHTHI 3 B CIEAYIOIIEH MAaTpPULIE paBeH 22:

1 [2 [3
Zz= 1[4 |5 [6 |.Munop3= [4 [5 [... | =4x8-2x5=22 (54)
2 |8 [4 2 |8

Henenue na 2-mampuyvi
I. Tonpko 2-maTpuily (WM NPOCTON CKajsp) MOYKHO MCIOJIb30BaTh KakK JEIUTEINb.
JleneHue Ha Ipyrue n-MaTpHLbl He onpeneneHo. Jlenenue Ha 2-Matpuny Z = Z,g IpeACTaBIACTCA
KaK YMHOXXEHHE Ha «0OpaTHYIO» il MaTpuIly 7z = (Zqﬁ)il, ClIeZIoBaTeNIbHO, BOOOIIE TOBOPSI, B
anreOpe He cyuiecTByeT. ENMHCTBEHHBIM €ro cieloM sIBIsSeTcs «oOpaTHasy 2-mMaTpula IpH
YCIIOBUH, YTO OIPEEIUTEND 2-MaTPULIBI HE PAaBEH HYIIIO.
II. O6patHas MaTpHLa HAXOIUTCS C TIOMOIIBIO CJIEAYIOIIUX I1aroB:

1) mepecTaHOBKH CTPOK U CTOJIOLOB (TPaHCIIOHUPOBAHUE);

2) 3aMEeHbI KaX/10i1 KOMIIOHEHTHI €€ MUHOPOM;

3) YMHOXEHMs, KaK IMOKa3aHO Ha cCXeMe, KaXJa0ro MuHopa —I1, HaunHas ¢ +1
B BEPXHEM JIEBOM YIIIY:

+ |- |+ [|... |-

— + — O

+ [- |+ 1. |- (55)

Pe3ynpTaToMm 3THX IpeoOpa3oBaHUi SABISETCS «alre0pandeckoe TOTIOTHEHUEY.

Brruuciienue oOpatHOl MaTpuilbl TpeOyeT 3HAYUTEIHLHOIO BPEMEHH, M BOOOIIE TOBOPS,
KOrJa MaTpuiia uMeeT Oosiee 4YeThIpeX CTPOK M CTOJOIOB, TO €€ oOpalieHHe OJHKHO
MPOU3BOJIUTHCS TOJIBKO B TOM ClIydyae, €CIM KOMIOHEHTHI SIBJISIOTCSI M3BECTHBIMU unciaaMu. Ecinu
KOMIIOHEHTBl MaTpullbl Z — anre0pandyeckue CHMBOJBI, TO €€ OOpalleHHe MO0KHO OBITH

-1 o o
0003HAYEHO YHCTO CHMBOJHMYECKHM B BUAEC Z , a KaXIblii YHCICHHBI Npumep oOpaiieHHs
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JOJKEH BBITIOJIHATHCS OTAEIBHO. TeM He MeHee BO MHOTHX 3a/iauyax OOJIBIIMHCTBO KOMITIOHEHT
MaTpHIIbl, PABHO HYIIO, @ B 3TOM CJIy4ae MPAKTUYECKH BHITOJTHO BBIYHMCIATH OOPATHYIO MaTpHUILy
B areOpanyecknx CUMBOJIAX.

Hwmxe nokaszan >¢GQeKTHBHBIN crIOCOO HaXOXJIEHHUS OOpaTHOW MaTpHUIBI JUIS MAaTpUIl C
OOJIBIIIMM YHCIIOM CTPOK M CTOJIOIOB.

II1. B xauecTBe npuMepa HaiiieM 0OpaTHYIO CIeAyIOIIel MaTpHIIe:

1 2 3
7= 4 5 6 (56)
2 8 4

Ee onpenenurens pasen 30.

1. IlepecTaBUB CTPOKU M CTOIOLIBI, HOTYIUM

1 |4 |2
2 |5 |8 (57)
3 |6 |4

2. VI3MeHMB 3HAaKH y COOTBETCTBYIOIIMX KOMIIOHEHT, UMEEM

28 |16 |3
4 =2 Te (58)
2 |4 |3

3. IlogenuB Kaxx1yr0 KOMIOHEHTY Ha 30 (3HaYEHUE ONPECIUTEN), UMEEM

s */15 1o
—2/15 —1/15 3/15 (59)
s /15 10

IV. TlpousBenenue 2-matpuubl Z Ha oOpaTHyIO el Z™' Bcerma maer «EIUHUYHYIO)»

matpuity. Takum oOpazom,

Z-77'=1 I Z'-z=1 (60)

OTOT (akT NMOMOraeT KOHTPOJHPOBATh MPABIIBHOCTH BBIYHUCICHUN IPH OOpaIeHUU

MaTpHLbI,
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Hughgpepenyuposanue
I. n-matpuma cuutaercs mnpoaud@epeHIUpPOBaHHON 10 OJHOM NEePEeMEHHOM, eciH
npoauddepeHnpoBaHa Kaxxaasi € KOMIOHEHTa B OTAEIbHOCTH. Pa3MepHOCTh n-MaTpULBI TIPH
9TOM HE U3MEHSETCS.

[TycTh, HarpuMep, AaHa 2-MaTpHIla, KOMIIOHEHTHI KOTOPOH ecTh (DyHKIIUH OT O:

i
o |a b c
a |1 0 0
Zog = b 10 cos 6 —sin 0 (61)
c 0 sin 6 cos O

JuddepeHunpys Kaxayto KOMIOHEHTY 10 6, oydaeM:

i
a |a b c
oZ o a |0 0 0
00 b 0 —sin® | —cos (62)
c 0 cos 6 —sin 0

II. n-matpuna npoauddepeHurpoBaHa mo l-marpuie, eciu Kaxaas KOMIIOHEHTa n-
MaTpHIbl TpoAuQPepeHIInPOBaHA MO KAXKI0W KOMIIOHEHTE |-MaTpUIIbL.

Tak kak mocine muddepeHTUpOBaHNUS Kaxaas KOMIIOHEHTa N-MaTPHUIbI CTAHOBUTCS 1-
MaTpuleld, TO pa3MEpHOCTbh PE3yJbTUPYIOUIEH MaTpullbl YBEIWYUBAETCS HA €IUWHUIY. Takum
o0Opa3om, 2-MaTpuIla CTAHOBUTCS 3-MaTpUIIEH | T. [I.

[TycTs, HapUMep, AaHa n-MaTPHIIA, KOTOPYIO HY>KHO NMPOoAuQPepeHIINPOBATS:

o
a b c
€ = COS Xy, 4 sin xy (63)
u l-marpuna:
§
m n k
Xp = Xm | Xn | Xk | (64)

128



Haiinem Oe,/Oxg = Ap.

Juddeperunpyem Kaxayro KOMIOHEHTY MaTPHIIbL:

1) mo
o
a c
Xm = m | —sinx, 0 (65)
2) mo
o
a b c
X = n |0 0 0 (66)
3) mo
o
a b c
Xp= kK |0 0 COS X} (67)
CnenoBarenbHO, pe3yJIbTUPYIONIAs n-MaTpHULa paBHA
o
B a b c
oe m | — sin x,, 0 |o
o _ Aaﬂ _
ox,y n [0 0 |0 (68)
kK |0 0 COS Xj

III. B obmeMm cnyuae mobast n-matpuna auddepeHupyeTcss mo nodoi Apyroit n-
MaTpune audpQepeHIMpOBaHUEM KaKIO0H 1-i KOMIOHEHTHI MO KaXa0H 2-i KOMIIOHEHTE.

Pa3zmepHOCTB pe3yiabTUPYIOLIEH 77-MaTPULBI €CTh CyMMa Pa3MEPHOCTEN UCXOIHBIX MAaTPULL.
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Hampumep,

0A 0A
By _ _
885: =C,p5 WM ™ =B,. (69)

a

B npsimom 0603HaueHnu aud depeHpoBaHre 3anchBacTCs B Buae 0e/0x = A.
Hnmezpuposanue

n-MaTpULA CUATAETCSA NMPOUHTETPUPOBAHHON 10 OJHOM NEPEMEHHOM, €CIIU KaKIas U3 ee

KOMIIOHEHT ITIPOMHTETPUPOBaHa 110 3TOU nepeMeHHou. Harpumep, ecinu

o
a b c
Ay = 2 sin O sin O (70)
TO
o
a b c
[A4,00=B, = 20+4 —cosO+B |[sin0+C (71)

I-MaTpunia cuuTaeTcs NPOMHTEIPUPOBAHHOM MO Jpyroil 1-marpuie, ecium Kaxaas

KOMIIOHEHTA NEPBOM IIPOMHTETPUPOBAHA II0 COOTBETCTBYIOLIECH KOMIIOHEHTE BTOPOM M 3aTEM

MNpOBCACHO CYMMHUPOBAHUC ITO HCMBIM UHACKCAM.

Hampumep, ecnu

a
a b c
Ay = COS Xy 3 sin x. (72)
a
a b c
dxy = dx, dxp dx. , (73)

TO
[A,dx, =[Adx, +[Adx, +[A.dx, =[cosx,dx, +
+[3dx, + [sinx,dx, = (sinx, + A)+ (3x, + B)—(cosx, + C). (74)
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Pasnoocenue 6 cmenennoti psio

I. JIns wutrocTpalivy MCTOJBb30BAaHUSL MOCTYNIaTa MepBOro oO0OILIeHHsT B 3ajJavax, TIe
BCTpEYAlOTCsA 3- M N-MaTpulbl Oojiee BBICOKHX pPa3MEpPHOCTEH, pacCMOTPUM pa3ioXeHHE B
CTETIEHHOMU PsIJI HECKOJMBKUX (PYHKITUIT OT HECKOJIBKUX MepeMeHHbIX. Pa3iioskeHne nepeMeHHbIX B
CTENIEHHOH psii HEOOXOJMMO TOT/a, KOT/Ia CUCTeMa YpaBHEHUI He MOJIAETCs PELICHUIO IPYTUM

cIroco0oM.

Haunewm c pasnoxeHust B psia OJHON (YHKUIMU OT OJHOW MEpEeMEHHOH, a 3aTeM Iuar 3a
[IarOM TOBTOPUM 3TOT MPOIECC B N-MAaTpUIAX IS HECKOJbKUX (YHKIHUH OT HECKOJIBKUX

NepEeMEHHBIX.
I1. JIro0as mnockas kpuBasi y=f(X) MOKeT ObITh MpeCTaBlIeHa B BUJIE CTEIICHHOTO psia
y=A+Bx+Cx’+Dx’ +Ex*+ ..., (77)

rae xkoapdumuenter A, B, C, D, ... — wu3BecTHbIe WM HEU3BECTHBIC BEITHYUHBI

(mpenrmosiaraeTcs, YTo HEKOTOPHIE YCIOBHS, OTOBOPEHHBIEC B yUeOHHKaX, BBITIOJIHEHB).
I1I. KpuBas B TpeXMEpHOM MPOCTPAHCTBE 334A€TCS NEPECEUEHUEM JIBYX IIOBEPXHOCTEM

Ya = fa (Xa, Xb),
(78)
Vb = fb (Xa» Xb)

Kaxxast U3 3aBUCUMBIX IEPEMEHHBIX Y, U Y, MOXKET OBITh MPEICTABICHA PA3JIOKECHHEM B

CTEIIEHHOU pAd 110 HE3aBUCUMBIM IIEPEMEHHBIM X, U Xp!
Ya = Aa + (BaaXa + BabXb) +
2 2
+ (Caaaxa + CaabXaXb + CabaXbXa + Cabbxb ) +
3 2 2 2
+ (Daaaaxa + Daaabxa Xb + DaabaXa Xb + DaabeaXb ) + (79)
2 2 2 3
+ (DabaaXoXa™ + DapabXaXp~ + DabbaXaXp™ + DabbbXp”) +

4 3
+ (EaaaaaXa + Eaaaabxa Xb + .. )
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KoadduimenTsr nepeMeHHbIX, Takue KakK Dapay, N3BECTHBIC WU HEU3BECTHHIC BEJTMYMHBI.

AHAJIOTUYHOE ypaBHEHUE MOKHO HAITUCATh U IS V!
Vb = Ap + (Bbaxa + Bbeb) +
2 2
+ (CoaaXa” T CrabXaXb T CobaXpXa + CobbXp ) +

3 2 2 2
+ (Dbaaaxa + Dbaabxa Xb + Dbabaxa Xb + DbabeaXb + (80)
D 2 2 2 3

bbaaXbXa T DbbabXaXb + DbbbaXaXp T DobbbXb ™) +
4 3
+ (Ebaaaaxa + EbaaabXa Xb + .. )

Ecnmu BMmecro aByX (GyHKIMH OT JABYX MEpPEeMEHHBIX HMMeeTcss N (QYHKIUH OT 1

MIEPEMEHHBIX (C IeHCTBUTENBHBIMU MEPEMEHHBIMU ), TO
Va = fa (Xa» Xb, ... Xn),
Yo = fb (Xa, Xby oo Xn),
Ve = fe (Xa» Xp, +.. Xn), (81)
Vn = fn (Xa, Xp, ... Xn),

W MBI NIOJIYYHM N TAKUX CTCIICHHBIX PA0B, HOZ[06HBIX pPaCCMOTPCHHBIM BBIIIC, IPUYCM B

N 1 A2 A3 1 .2 3
Ka)XXI0W CKOOKe BMecTo 2, 27, 2°, ..., 4IeHOB OyAeT n, n°, n°,... YWICHOB.

IV. Yto6bl mpenctaBuTh N OOBIYHBIX YPAaBHEHUH Kak OJHO MaTpUYHOE YpaBHEHUE,

ONPE/IETTUM CIEeIYIOUIME N-MATPULIBIL:

1) Bce 3aBUCHMBIE IEPEMEHHBIE PACTIONOKUM B CTPOKY, 00pasyromiyto 1-marpuiy:

o |a b c ... n

Vo= |¥a |y lye |-~ |y |; (82)

2) BCe HE3aBHUCHMBIC NIEPEMEHHBIE PACTIONOKUM B CTPOKY, 00pa3yromlyto 1-marpuiry:

o |a b c ... n

Xo = Xa | X6 X |... |xa | (83)
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3) Bce K03 unreHTH A pacnoyioKuM B 1-MaTpuity:

a |a b C ... n
Ac= A Ay |Ac | ... AL | (84)
4) Bce kKoapduureHTs B nipu X, pacmnonokuM B KBaapat, o0pasys 2-MaTpHily:
B
a |a b C n
a Baa Bab Bac Ban
b |Bwn [Bob [Bbe |- Bon
B“B = C Bca Bcb Bcc Bcn 5 (85)
n Bna Bnb Bnc ce Bnn
5) Bce koaddumuents! C npu XXg pacHoJIOKUM B Ky0, 00pasys 3-Marpuuy:
Y
/ n
c -
b |
a //
a Caaa | Cava | Caca Cana
b Cbaa Cbba Cbca Cbna (86)
CQBV - c Ccaa Ceba Ceca Cena
o v
n Cnaa Cnba Cnca C nna

a b c n

v
=

6) Bce koadduiuentsl D npu X,XgX, pacrnosararoTcs B n Ky0oB, oOpasys 4-marpuiy

Dgys. Bee koadduruentst E o6pasyror 5-marpuity Eqgyse 1 T. 1.
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V. Uepe3 3T N-MaTpulbl pasiokeHHe N (YHKUUN I MEPEMEHHBIX, B CTEIIEHHON DS

3alMUCBIBACTCA B OAHO MATPUYIHOC YPABHCHUC
Ya = Aa T BopXp + CopyXpXy + DapysxpXyXs + EopraeXpXyXeXe + ... (87)

OTO ypaBHEHHE MMEET TOT XK€ BUJ, YTO U pAJ OJHON MEPEMEHHOH, HO OTIMYAETCS OT
HETO TEeM, YTO KaXK/as BETMYHHA 3aMEHeHa N-MaTPHIeit; TI-51 CTEeNeHb HepeMEHHOM, HapuMep X,

3aMEHEHA IIPOU3BEICHUEM N WICHOB; XpXyX5Xe.
3aMeTHUM, 4TO B 3TOM YPaBHEHMH:

1) kaxnaplii wieH sBisercs 1-maTpuuel, T.e. B KaXIOM UWIEHE HMMEETCSl TOJIBKO OJHMH
CBOOOTHBIN MHJIEKC, BCE OCTAJIbHBIC MH/IEKCHI SABIISIOTCS HEMBIMU;

2) Kaxnablii CBOOOJHBIN MHIEKC B KaXJIOM WICHE YPaBHEHHUS CJeBa M CIpaBa 0003HAYACTCS
OyKBOH 0;

3) B KaXIOM WIEHE N-MaTpHIla YMHOXAeTcs Ha |-MaTpuIly X, HECKOJIBKO pa3; Hampumep, 3-
marpuna C,g, YMHOKAETCS CHadana Ha 1-maTpuiy X,, oopasys 2-matpuny Cep,Xy = Fog,
3ateM 2-marpuua F.p ymHOXkaercs cHoBa Ha 1-marpuny Xp, Fopxg = [Copy Xy]Xp, naBas 1-
matpuny G,. Kaxnplii uneH ypaBHEHUS sBiseTcd Takoil l-MaTpuiel, Kak MOKa3aHO Ha

puc. 42.

Y <X
I %jj/jﬁﬂ v
CITTT Jexp [ »

2
[
Q
”
Pl

@]
2
hoo)

3

A A
oA e SRRREAL

Y, “Aq t BQBXBJr CquXBXy + o

Puc. 42.
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Obpawennwviii cmenenHou psio

I. JInst neMoHcTpanuu onepauuii ¢ 3-mMaTpuLiaMy pacCMOTPUM TpH 4Yji€Ha MPUBEACHHOTO

BBIIIIE PsAZIa, 3aMEHsISI Y HA € M X Ha 1
€q = Bopipg + Copylply + ... (88)

ITpeanonoxkuM, 4To KOMIOHEHTHI Beg M Cupy M3BECTHBI, TaK K€ KaK KOMIIOHEHTBI €
(KOoTOpBIE MPEACTABIIAIOT, HANPUMEP, NPUI0KCHHBIC HANPSHKEHUS B HEJIMHEMHON cUCTEME).
3agada COCTOUT B pa3pelleHUH ITOT0 YPAaBHEHUS OTHOCUTEIBHO HEU3BECTHOIO i, T. €. HYXKHO

BBIPA3UTh 1, Kak GyHKIUIO OT Bog 1 Copy U €.

HewusBecTHy!0 iy MOKHO BBIPA3UTh YEPE3 €, C MOMOIIbIO CTEIIEHHOIO psijia (Ha3bIBAEMOIo

«0OpaleHHBIM» PSIIOM):
ip = Kpeee + Mpeoels + ... (89)

rae kodhpuuueHtsl Kg: U Mgy SBIAIOTCA HEU3BECTHBIMU (DYHKIUSAMH BBEJCHHBIX paHee
U3BECTHBIX K0 PuuueHToB Bog 1 Cypy. 3aaua cocToUT B TOM, 4T0ObI BIpaszuTh K 1 M B BuJE

aBHOH QyHkiuu oT B u C.

II. Cnenys mocrynary nepBoro o000IIEeHUs, PEIIMM CHaJalla 3Ty 3aady JUisi OOBIYHON
CKaJSIpHOW BENWYWHBL. [IpyruMu cioBaMu, pelIMM CHaydana CISAYIOIIYI0 3a1ady: JdaHo

Pa3JIOKEHUE B CTEIIEHHOM P

e=Bi+Ci+..., (90)
HAJI0 HAWTU HEU3BECTHYIO 1, T.€. B OOpAIllEHHOM PsIe

i=Ke+Me+ ... (91)

BbIpa3uTh HemsBecTHbe K 1 M kak siBHy10 (yHKImio oT u3BecTHbIX B u C. Ilopsanok neiicTBuit

COCTOUT U3 CIEAYIOLIUX TAIOB!
1) IloncraBuTh BTOPOE YpaBHEHUE B IIEPBOE:
e =B(Ke + Me?) + C(Ke + Me?)* + ... (92)

[Tockombky Mbl OyeM npeHeOperaTb BCEMU WIEHAMH, B KOTOPBIX CTENEHb OOJIbILE JBYX,

TO ypaBHeHHe HpI/IBOIII/ITCH K BUAY
e = BKe + BMe” + CK*e¢? + ..., (93)

e =BKe + (BM + CK*)e” + ... (94)
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2 .
2) IlpupaBHuBas K03()(UIMEHTH IPU OJUHAKOBBIX CTEMEHAX, T. €. IPHU € U € ¢ KaXKIO0H

CTOPOHBI YPaBHEHUS, TOTYUUM
1=BK, (95)
0=BM + CK>. (96)
3) Pemraem 3Tu Ba ypaBHEHHS] OTHOCUTEIHHO Hen3BecTHHIX K 1 M:
K=B" (97)
M=-CB'Y=-CK"’ (98)
4) Takum 06pazom, 3HaueHUe 1 uepes e, B, C BeIpakaeTcs CIeIyIOMUM CIIOCOOOM:
i=B'e-CB)’e’ (99)
WU
i=Ke - CK’¢, (100)
rieK=B".
III. Tor e camplil NOPSIAOK C TEMH K€ 3TallaMU Mbl IOBTOPSAEM, 3aAMEHAS KaXIYIO
BEJIMYUHY N-MaTPULEH.
1. IlogcraBuM 3HaueHUE ig U3 ypaBHeHuUs (48) B ypaBHeHUE (47):
€o = Bup(Kgee: T Mpeo€e€s) + Copy(Kpe€e + Mpeoe€o)(Kyo€o +
M,or€eer).  (60)
Crnenyer 3aMeTUTh, YTO B MPOIECCE ITOW MOJACTAHOBKUA CBOOOJHBIM WMHICKC 0003HAUEH

CHayasa Kak [}, 3aTeM Kak Y. AHaJOTHYHO B IOCJIEAHEM CIIydae, YToObl M30ekKaTh IyTaHUIIbl IPU

HOJCTaHOBKE (I 1Ba pa3a MOJpsi], 3aMEHA HEMBIX HHJICKCOB C/IEJIaHa CIEAYIOLUIUM 00pa3oM:
1y = Kyo€o T Myor€oln (101)
[TpeneOperas cTeneHsIMH € BBILLIE BTOPOM, MPUXOJUM K YPAaBHEHHIO
€o = BupKpee: T BapMpeo€es + CopyKpeKyoeCo. (102)
BreriHOCHM 32 CKOOKY €:€5:
ea = BupKpeee T (BupMpeo + CopyKpeKyo)eeCo. (103)

2. [IpupaBauBaeM K03()PHUIMEHTHI IPU OAMHAKOBBIX CTENEHSX €; U €., B 00EHX YacTAX

ypaBHEHUs (MIPEACTABIISIEM €4 B BUJE €¢leq, T1E l¢q — €IMHUUHAA MaTpULIA):

Isa = BaBKBS; (104)
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0= B(ISMSSG + CuByKﬁsKyc- (105)
3. Pemraem 3T 1Ba ypaBHEHUS! OTHOCUTEIIBHO HEM3BECTHBIX Kop 1 Mgy

K[Sa = Iaa(BaB)_l = (BSB)_la (106)
MSSG = (CaByKBaKya)(BQS)_l = - CaByK&xKBaKyc~ (107)

OTH MaTpUUYHbIC YPABHEHUS TaKUE K€, KAK U COOTBETCTBYIOIME UM OOBIYHbIC YPAaBHEHHS
(56) u (57). Takum obpazom, matpuua K. Haxoaurcst oOparenueM Matpunpl By, a 3-marpuna
M,p, HaxonuTcss ymMHOkeHHeM 3-Matpuubl C.p, Ha MaTpuny K. Tpu pasa moapsj B HOpPSJKE,

YKa3bIBAEMOM HMHJICKCAMH, U MOJTyYCHHBIH Pe3yIbTaT OepeTcsi C OTPULATEIbHBIM 3HAKOM.

-1

[Tockosmbky (Beg) © = Kpo, T. €. npu oOpamieHMM MaTpUIbl HOPSIOK HHIEKCOB
U3MEHSETCs, TPU MaTpHLbl Kqg B OCIEeHEM BBIPaXKEHUH UMEIOT CBOOOHBIN MHIEKC HA Pa3HbIX
no3unuax. Takum oOpaszoM, B Ks, CBOOOIHBIM MHIIEKCOM SIBIISICTCS TMEPBBIA MHICKC, B TO BPEMs

KaK B Kgg 1 Ky — BTOpEIE HHAEKCEI.
4. CnenoBaTenbHO, 3HAUCHHUE 1, KaK QyHKIMHU OT Byg 1 Cypy TaKkoBO:
1, = Kogep — Cyo:KoyKszKesreo, (108)
raie Kop = (Bpa) -

HyxHO 3ameTuTh, YyTO 0€3 NMPUMEHEHUS MOHATHUS N-MATPHUIBI MPOLEAypa OOpalieHus
CUCTEMBI YpaBHEHMI, BBIPQKEHHBIX CTEIIEHHBIMU PAIAMM, SIBJISIETCA YPE3BbIYAHO TPYIOEMKOM.
W3-3a oTcyrcTBHS NpaBuila, KOTOPOE AaeTcsi B BbIpaXeHMU (67), KaKObld pa3, KOraa HYXKHO
o0paTuTh CHUCTEMY YpaBHEHHWH, ¢ Hayaja M JO0 KOHLA JOJDKHA OBITh MpoJesiaHa Bcs
aHanmUTHUYeCcKas paboTta. Ecnu oOpaleHre CTENeHHOro psAja sBJISETCS TOJBKO OJHUM ATAllOM B
KaKOM-JIN0OO MCCIIEI0BAaHUH, TO PEKO KTO OTBAXKUTCS MPOBECTU 3TOT aHAIU3 C UCIOJIb30BaHUEM
OOBIYHOW CHMBOJIMKH: TOCJIE€ HECKOJbKUX IEPBBIX IIAroB MEXaHWYECKUE TPYTHOCTH IIpH
OIepanusix ¢ MHOTOYMCIEHHBIMU WIEHAMHU CTAHOBSITCS HEIIPEOI0JIMMBIMU, HE TOBOPS Y2KE O TOM,

4TO B I'OJIOBC HYXXHO JACPKAThb COACPIKAHUC 3alavu, ACHO O603peBaTL BCCh aHAJIM3 U CUHTC3.

Tenzop npeobpasosanus

I. Korpa 3agana n-mMaTpuia, IpecTaBIsonasi KOMIOHEHTH T€OMETPUYECKOro 0OBEeKTa B
HEKOTOPOH cHucTeMe KOOpAMHAT, TO KOHKPETHBIE OCH IOKAa3bIBAIOTCA (UKCUPOBAHHBIMH

HHJCKCaMU y Ka)KIlOI\/'I CTPOKH, CTOJI6I_Ia HJIK CJIOA U T. II. N-MaTpPUIbI.
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a
Kaxnas npyras cucreMa KOOpAMHAT OMPEIEISIETCS] C MOMOIIBIO 2-MaTPHUILbI c=C o'

Ha3bIBAEMOM «MaTpuLell mnpeoOpa3oBaHUs», KOTOpas M IIOKAa3blBaeT, Y€M HOBas CHCTEMa

KOOpAUHAT OTJIUYACTCA OT PICXOIIHOP'I CUCTCMbI KOOpAUHAT. HOCKOJIBKy Kaxaasa HOBas CUCTCMa

o o
MMEET CBOIO COOCTBEHHYIO Marpuily mnpeobpasoBanus C ., CBS3BIBAIOIIYI0 €€ C HCXOMHOM

CHCTEMO KoOOpAHUHAT, TO, CJICOAOBATCIIBHO, C KaAXIbBIM TI'COMCTPUYCCKUM 00BEKTOM

accolMupyeTcs Lieias rpymnmna MaTpull npeoOpasoBanus. [logHas COBOKYIMHOCTh BCEX MAaTpHIL

(04
npeobpasoBaHusi 00pasyeT OJHy CYLIHOCTb — «TeH30p mnpeobpasoanus» C,..

®opmyny, ¢ TOMOIIBIO KOTOPOH OMPEEIIIIOT KOMIIOHEHThI T€OMETPUIECKOT0 00BEKTA BO
BCEX JIPYTUX CHCTEMax KOOPIMHAT Ha30BeM «(pOpMYNOi MmpeoOpa3zoBaHUs», WU «YPaBHEHUEM

Hp606pa3OBaHI/IH» WK «3aKOHOM Hp606pa30BaHI/I$I».

II. B TepMuHaxX 3THX HOBBIX HOHATHH MOCTYJNAaT BTOPOTO OOOOIIEHHS MOXXET OBITh

copMyIupoBaH TaK:

Ecnu u3BecTHO MaTpuuHOE ypaBHEHHUE SBICHMS C JIOOBIM YHCIOM CTENEeHEH CBOOOBI,
MMEIOIIEr0 MECTO B 4YacTHOW cucTeMe (WM CHCTEME OTCueTa), TO O3TO K€ YpaBHEHHE
CHpaBeUTMBO JUII OECKOHEYHOTO Pa3HOOOpasusi MOJOOHBIX CHCTeM (WIM CHUCTEM OTcueTa), B
KOTOPBIX HMMEET MECTO TO K€ CaMoe€ SBJICHHE, €CIIM KaXIyl0 I-MaTpUlly 3aMEHHTb
reoOMEeTPUUECKUM 00BeKTOM. KOMIOHEHTHI, KaKJOT0 Tr€OMETPUIECKOT0 00BEKTa B JTH000i1 HOBOM
crcTeMe KOOPJHMHAT HAaXOAAT IO KOMIIOHEHTaM B MCXOJHOM cHcTeMe KOOpAMHAT (HOpMalbHOM

OPOLEAYpPO  MOCPEACTBOM  «(hOpMylbl  TpeoOpa3oBaHUs» C  MOMOINBID  «TEH30pa

o
npeobpazosanms» C,..

III. CnenoBaTenbHO aHamu3 JIOO0N HOBOM CHCTEMBI COCTOMT M3 CIEAYIONIMX INAroB (eciu

HWHBAPUAHTHOC YPAaBHCHUC JJIs1 OI[HOI>'I CHUCTCMbI KOOPAUHAT YKC BbIBGI[CHO):

1) naiitu MaTpuny mnpeoOpazoBanus C, TOKa3bIBAIOIIYI0O OTIMYME HOBOW CHCTEMBI
KOOPAMHAT OT CTapou;

2) HalTH HOBBIE KOMIIOHEHTHI I'€OMETPUYECKUX OOBEKTOB B HOBOH CHCTEME KOOpPIMHAT
OCPEICTBOM bopmyIbl npeobpa3oBaHus, COOTBETCTBYIOLIEH KaKJIOMY

reOMETPUUECKOMY OOBEKTY.
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OTanel aHaau3a
1) ycraHaBiMBaeTCs ypaBHEHUE MOBEJACHUS, CIIPABEUIMBOE JIJIsl KaXKJIOTO YJIeHA T'PYIIIIbI;
2) Hax ypaBHEHHUEM MPOU3BOAATCS MPEOOpa30BaHus, pa3IUdHbIC IS KaKI0To ciydas. s
npeoOpa3oBaHms OJHO HHBAPUAHTHOE YPABHEHHE IMOBEJCHHS OOBIYHO MOAPAa3IesieTCs Ha
HECKOJIbKO MHBapUaHTHBIX YPaBHEHMUIA;

3) HaxoadaTcCA, €CJIIM OHU €CTh, HCU3BCCTHBIC BCIIMYHUHBI.

I. Dran ycraHOBIEHMSI COOTHOLIEHMSI MEXIy CTapoll M HOBOM CUCTEMaMH SIBJISETCS
LEHTPAJIbHBIM MECTOM B YCTAHOBJICHUM 3aKOHOB IOBEJIEHUS HOBOM cuctembl. Kak TOnbKO 3TO
COOTHOILIEHHE TOJIY4EHO, OCTaBIIAsCs padoTa — TMOJyuYeHHE YpPaBHEHUH MOBEJIEHHs HOBOM
CHCTEMBbl W3 H3BECTHBIX YPAaBHEHHH CTapoil cuUCTeMbl (MJIM HAaxXOXJIEHHE JI000ro ApYyroro

CBOMCTBA HOBOM CUCTEMBbI) — SIBJISIETCS] YUCTO aBTOMATUYECKOM.
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CucteMy JMHEHHBIX YpaBHEHMH MOXHO BBIPa3UTh B TEPMHUHAX T'€OMETPHUUYECKHX OOBEKTOB

aHAJIOTUYHO CHUCTEME JINHEHHBIX YpaBHEHUH € = Z-1:

i=C-{
raoe
a b
i= | |
a’ b’

b’

bl

b’

(109)

(110)

(111)

KoadduuneHTsl, mpu HOBBIX NEPEMEHHBIX 00pa3yIOT MaTpUIly, Ha3bIBAEMYIO «MaTpHLIEi

npeoOpa3oBaHus» (WIHM, TOYHEE, «KOMIIOHEHTBHI TEH30pa MpeoOpa3oBaHMs MO JABYM CHCTEMaM

KOOpJUHATY).
a b
a 1 0
C= b -1 |1

Cm

m

a’ b’
1 0
-1 1

(112)

Ota AByMepHas MaTpulia oOpa3yeT KOCTSIK TEH30pHOro aHaiuza. HecMoTps Ha TO, 4TO

3Ta MaTpPHIIA COAEPKUT TOJbKO +1, —1 u 0, OHM ABISIOTCS 3HAYCHUSMH KOMIIOHEHTOB SIKOOMaHa

npeoOpa3oBaHus KOOPIUHAT. ITO MpeoOpa3oBaHUe COXPaHAET HEN3MEHHON MOIIHOCTb.

Ona 1OKa3BIBa€T COOTHOIIICHHUE MCXKAY CTapbiIMM W HOBBIMU NCPCMCHHBLIMU. HpI/I‘-II/IHa

HCTIOJIb30BaHH A BCPXHUX U HUKHUX NHACKCOB 6y,Z[CT YKa3aHa HUKC.

m o
II. TIpormecc momy4eHuss MATPUIBI MPeoOpa30BaHUS Cm,, IUI1 HOBOM CUCTEMBI COCTOUT B

TAaKOM CJIydac U3 TPECX 3TAIIOB!:
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1) mpuHsSTHE pemieHHs O TOM, YTO OyIET Ha3bIBATHCA HOBBIMH IMOTOKAMH i B HOBOU
CUCTEME;

2) moJydyeHHe JIMHEHHBIX COOTHOIICHHUI MEXKIY CTAPBIMU TIOTOKAMH i ¥ HOBBIMH TIOTOKAMHU

i

JpyrumMu ClIOBaMM, CTapble IOTOKM ITMIIEM B JIEBBIX 4YaCTSIX YpPaBHEHWM, a HEKOTOpbIE

JTMHeWHbIe KOMOMHAIIMY HOBBIX TTOTOKOB — B IPaBBIX YacTsX;
3) u3 k03(p(UIMEHTOB MpH HOBBIX MOTOKAaX o00pa3yeM Marpuily, KOTOpas SBISIETCS

o ) m
TpeGyemoii «marpuueii npeodpasosarus» C .

Tenszop oOpaTHOro npeoOpazoBaHHUs HAXOIUTCS BBIYHUCICHHEM MAaTpULbI, 0OpaTHOW. DTO

o0o03HayaeTcsi 3aMeHON BEPXHUX WHAECKCOB HIDKHUMH U HA000POT, T. €.

a b m’
oo a |1 fo |, cno @ o (113)
v o[1 |1 vo[1 |1

1.3.14. «Hnsapuanmnocms popm»

I. Moanexamas MccIeIOBaHUIO MPOOJIEMa COCTOMT B ClieAyromeM. JlaHa «IpUMHUTHBHAS

cetb». C Hell CBA3aHbI CJICAYHOIIUC MTOHATUA:

1) reomerpuueckue 0ObEKTHI,

2) WHBapHaHTHbIE YPABHEHUS.

I'eomerprueckue 0ObEKTh M YPaBHEHHS U3BECTHBL
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Hana npyrast ceTb. C 3TOH CEThIO CBSA3aHbI TOYHO TAKHUE K€ MOHSITHS, KaK U C JAHHOMU CETbIO.

OpHako HU OJTHA U3 HOBBIX KOMIIOHEHT T€OMETPUUECKUX OOBEKTOB JI0 CHX IOp HE HalJeHa
(mo3TOMY HHMKAaKME HOBBIC YpPaBHEHHMs HE MOTYT OBITh YCTaHOBJICHBI), 332 HCKIIOUECHHEM

CANMHCTBCHHOI'O COOTHOIICHHS, IMOJIYUYCHHOTO MCKAY CTAPbIMU U HOBBIMHU IICPEMCHHBIMU,

i=C-1, m=C" "
i"=Cn i,
(114)
: 71 Al Al
i"=C 1 m' _ ovm m
’ i =C) i,

OMpCACIIAOIICIO KOMIIOHCHTEI TCH30pa HpGOGpEBOB@.HPIﬁ, KOTOpPOIro, OAHAKO, HEAOCTATOYHO JIA
OMpPCACIICHNA HOBBIX KOMIIOHCHTOB TI'€OMCTPHUYCCKUX O6B€KTOB, a CJICOOBATCJIIbHO, U HOBBIX

YPaBHEHUH.
Heobxomumo emie Haiith «popmynay mpeoOpa3oBaHUS) OJHOTO T€OMETPUYECKOTO OOBEKTa B
JIPYrOu.

II. Yrtobsl ycraHoBuUTH (opMylny mpeoOpa3oBaHUs TE€OMETPUYECKOTO OOBEKTa,
HE00X0/IMMO HAWTHU MO KpalHell Mepe OJHY (HU3MUYECKYI0 BEIMYHHY, KOTOpas OJMHAKOBA JUIS
o0enx cucreMm, T. €. KOTOpas HE U3MEHSEeTCs IpH HU3MEHEHHU CHUCTEMbl KOOPJIWHAT.

MaremaTnueckoe NpeACTaBICHUE «HWHBAPHUAHTHOCTH» 3TOM (PU3MUECKOW BEIMYMHBI CIYXKHUT

BTOPBIM COOTHOIICHHEM, HEOOXOTUMBIM IS HAX0XACHUs (popMyIt mpeoOpa3oBaHusl.

DTO BTOpPOE COOTHOIIECHHME YCTAHABIIMBAETCS, €CIU MPUHATh, YTO, KOTJAa 3JIEMEHTHI
MPUMHUTHBHON CETH COEAMHSIOTCS, MOJIHAS MOIIHOCTh, TOTpebdIsieMast BCEil CHCTeMO, ocTaercs

«MHBAapUaHTHOM», HEU3MEHHOW, T. €.
N=N' (115)
WIM, Ha S3bIKE TEH30PHOIO aHAJIM3a, BXOJHAas MOINHOCTh N €CThb MHBAapUAaHT OTHOCHUTEIBHO

m
npeo6pasosanus C .
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KoeapuaHmeze U KOHmpaeapuarmHbsle 6eJ1U4YUHbL

Bennuunsl (reomeTpruueckue 0OBEKTHI), KOTOPbIE MPU W3MEHEHHH CHCTEMBI KOOPIMHAT
npeoOpa3yroTcs 0 TOMY e 3aKOHY, YTO M BEKTOpHI 0a3nca, Ha3bIBalOTCS KOBapUAHTHBIMH, T.€.

COBMCCTHO U3MCHAIOIINMUCH.

BGJII/I‘-II/IHBI, KOTOPBIC NpPHU HU3MCHCHUHU CHUCTCMbI KOOPAWHAT HU3MCHAIOTCSA IIO 3aKOHY,
06paTHOMy 3aKOHY MH3MCHCHHUA BCKTOPOB 6331/1021, Ha3bIBAIOTCS KOHTpPAaBApWAHTHBIMHU, WA

MMPOTUBOIIOJIOKHO U3MCHAIOIIIUMUCH.

Takum o00pa3oM, KOMIIOHEHTHI BEKTOpPOB Oa3uca KOBapUaHTHbIE, a KOMIIOHEHTHI

IIPOU3BOJILHOTO BEKTOpA — KOHTpPaBapUAHTHBIE.

B o0meMm ciydae reoMeTpudecKkuii 0OOBEKT sBJIseTCS (PYHKIHMEH MHOTHX NMEPEMEHHBIX,
KaKJask U3 KOTOPHIX MMEET CBOM KOMIIOHEHTHI B JIaHHOW cucTeMe oTcueTa. Takoil OOBEeKT
MPEACTABIISIETCSA B OJTHOM CUCTEME OTCUETa MHOTOMEPHOW MAaTpULIEH, YUCIIO U3MEPEHUN KOTOPOHI

ONpeaACIIICTCA YUCIIOM ICPEMCHHBIX, 4 TOPAAOK — PasMCPHOCTHIO IPOCTPAHCTBA.

KoMnoHEeHTHI 0IHUX TIEPEMEHHBIX NPH U3MEHEHHH CHCTEMBI KOOPAMHAT IpeoOpa3yroTcs
KOBapHaHTHO, JAPYTUX — KOHTpaBapHaHTHO. KoBapHaHTHbIE KOMIIOHEHTHI (TpeoOpaszyroTcs
matpureii Cp*) 0003HAYAIOT HIDKHUMH HHICKCAMH, a KOHTpaBapHaHTHbIC (IpeoOpasyemble

MaTpHIei (CB“)_lt = ABQ) — BEPXHHUMH.

KomnoneHTsl 0a3uCHOTO MyTH B CETH — OTO KOBAPHAHTHBIA OOBEKT € OJHOM
nepeMeHHO. KOMIOHEHThI MpPOU3BOJIBHOTO BEKTOpPA-IIyTH — KOHTPABAapUAHTHBIH OOBEKT C
OIHOW mepeMeHHOW. MaTpuna npeoOpa3oBaHUs — TEOMETPUUECKUH OOBEKT C ABYMS

NEPpCMCHHBIMU.

Mynomumenzopui

Korma opranuszanus COBOKYIIHOCTH «aTOMOB» 0OOpa3yeT HOBYIO CYIIHOCTb —
«MOJIEKYTY», TO PE3YIbTATOM OPraHU3ALMM SBISIETCS BO3HUKHOBEHUE Y «MOJIEKYJBD) HOBBIX

CBOfICTB, KOTOPBIMH HC 06J1a11am/1 COCTABJIAIOIIKUEC MOJICKYITY aTOMBI.

Hpouecc opraHusanuvi, OJHAaKO, MOPOAO0JLKACTCA 110 HCECKOJIBKUM HAIIPpaBJICHUAM,

dbopmMupys Bce Oomee u 0oJiee CI0KHBIE CYIITHOCTH.

['pynma MoJieKysl MOXKeT ObITh OPraHM30BaHA B KOJUIOMIHYIO YaCTUILY, (QHIbTPYIOLIUICS

BUPYC, KPHUCTAJI, U KaXKAas U3 DTUX CYIMHOCTEM HMEeT CBOMCTBA, KOTOPBIX HE HMEIU
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06pa3y10ume HUX MOJICKYJIBI. KOJIJIOI/I,Z[HBIG JaCTullbl MOT'YyT OBITD OpraHU30BaHbl B KIICTKU,

KJIETKH — B OpraHbl, OPraHbl — B PACTEHUS UM OPraHU3M KUBOTHOT'O (BKJIHOYAs YEIOBEKA).

CoobmecTBa mozieil 00pa3yroT pa3IryHble OpraHu3aly, U3 KOTOPBIX (GOopMHUpYyeTCsl BCE

00111eCTBO.

Opranuzanys COBOKYIHOCTM MAaTEMaTHYECKUX BBIPAKEHHH B  «TE€OMETPUYECKHE
OOBEKTB», B «TCH30PBD» PA3JIMYHOM BaJCHTHOCTU SBIAETCS TOJBKO IEPBBIM IIArOM B

OpraHu30BaHHOM (POPMHUPOBAHHH €I1Ie O0JIee CIOKHBIX MaTEMAaTUYECKUX CYLTHOCTEH.

COBOKYITHOCTh TEH30pOB, HMEIOLIUX pPa3jIMYHYI0 BaJEHTHOCTb, OPraHU3YETCs B

CYIIHOCTb ¢ elrie 0oJiee CIOXKHON CTPYKTYPO, KOTOpast Ha3bIBACTCS «MYJIbTUTECH30POM.

Tenzop, conepxamuii aBa win 00jee MHOXECTB HWHICKCOB (KaXXI0€ MHOMXKECTBO
MHJIEKCOB OTHOCUTCSI K pa3JIMYHbBIM MHOXKECTBAM CHCTEM KOOPAMHAT), Ha3bIBAECTCS

(MYJIbTUTCH30POM.

OcHoBHast OyKBa MOKET MMETh PA3IMYHOE YKCIIO MHICKCOB B PA3JIMYHBIX KOOPIMHATAX.
Hanpumep, z"" sBIsieTcs: KOBapHAaHTHBIM TEH30POM BAJICHTHOCTH J(Ba B (.-KOOPJMHATAX, HO OH
SBIISCTCS. KOHTPABAPUAHTHBIM TEH30POM BAJICHTHOCTH TPU B P-KOOpAMHATAX. Marpuiibl

o
npeo6pazosanus C, u C 5, NPHMHAIUIEKAT K Pa3IMUHBIM TPYIIIAM.
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a) MynbTHTeH30p A®Y; 6) HaGop k 2-Tensopos AP B) Habop k Bextopos A“P@

Kpome Toro, ocHoBHasi OykBa MOXKET OBITb TEH30pOM B OJHUX KOOpIMHATAX,

reOMETPUUECKUM O0BEKTOM B PYrHX M N-MATPHLIEH B TPETHEM MHOXECTBE KOOPIMHAT.
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Ananuz u cunmes cemeii

Tumnel 3amay:

I. 3amaum, BO3HMKAIOIIME MPH HM3YYEHUH CETEH, MOXHO pPa3OUTh Ha JBE OCHOBHBIC
TPYIIIBL:

1) naHa ceTb, HYXXHO YCTaHOBUTH €€ CBOiicTBa. Takue 3amauM BCTPEYAIOTCS B aHAJIU3E
CUCTEM.
2) naHbl CBOWCTBA ceTH, TpeOyeTcss HaWTH caMmy ceThb. Takue 3agaud BCTPEYAIOTCS B

«CHHTE3E CETEN.

II. Ananu3 cerell MOXET BKJIOYATh IPOCTBIE WJIM CJIOXHBIE JIEHCTBUSA C TEH30PHBIMU

YPaBHEHUSIMU B 3aBUCUMOCTH OT paccMaTpuBacMoi 3agaun. [IpocTsIMu IEHCTBUAMU SBIISIOTCS:

1) npu 3amaHHON CETH M HEKOTOPBIX MOTOKAaX HAWTHU MOTOKH, MOIIHOCTH B APYTUX YaCTAX
CETH;
2) W3MEHEHO 3HA4YE€HHE HEKOTOPBIX IIOTOKOB CETH, HAWTHU M3MEHEHUS B PA3JIMYHBIX YaCTIX

CEeTH.
Bosnee cnoxHBIMU OEHCTBUAMU ABISIOTCS:

3) CACIaHbl TaKUC HM3MCHCHHA, YTO OTKIHMK CCTH ABIACTCA MAKCHUMAJIBHBIM WU
MHUHHUMAJIbBHBIM.

4) uW3MEeHEeHHUs, KOTOpPbIE HAJ0 CIENaTh, 3aBUCST OT JAaHHBIX, KOTOPHIE €1ll€ HAJI0 HAUTH.

ITII. OrpomHoe mpeuMymecTBo (HOPMYITHPOBKH M peLIeHUs, (€CIM BO3MOXKHO) CETEBBIX
3a/la4 B TEPMHUHAX TEH30PHBIX YPABHEHUM 3aKJIOYACTCA B TOM, YTO KaXKIbIA THII 337a4 MOXKHO
U3YYUTh pa3 M HaBCErJa HE3aBHUCHMO OT CHOCO0a COCAMHEHHs 3JEMEHTOB. AHAINU3 HYXHO
IIPOBECTU TOJIBKO OJHAXAbI, U KOHEYHBIM pE3yJIbTaT MOXHO HCIIOJIB30BaTh I KaX[o0ro

KOHKPCTHOT'O ClIydasd OJHUM U TEM KC CII0COOOM aBTOMATHYECKH.

ITpu oObryHOM crlocOO€ aHanM3a Kak BBIBOJ YPAaBHEHHH, TaK M BECh METOJ CIIEAyeT
MOBTOPATh JUIsl KaXJOrO OTAEIBHOIO Cilydyasi, BO3HMKAIOIIETO B WHXEHEPHOM IIPAaKTHKE.
[TockonbKy B OOBIYHOM aHAJIM3€ OrPOMHOE KOJMYECTBO 3JIEMEHTOB, OIPOMHOE pazHooOpasue
COEIMHEHUI M TMIOTETUYECKMX KOOPAMHATHBIX CUCTEM 3aTpPYyIHSIOT 3a/Jady, OY€Hb 4acTo AJIA
KaXJI0TO KOHKPETHOro ciy4as TpeOyercsi OTAENbHBbIA MeToJ pemeHus. Bo MHOTHX ciyyasx
aHaJlM3 MPOCTO MPEKpaIlacTCs YK€ IOCJIE NMEPBBIX IIAroB M3-3a MEXAHWYECKUX TPYIHOCTEH

OncprupoOBaHusd C OrPOMHBIM YHCJIOM YPABHCHHUU.
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3.2. TexHoJ10THsI MPOEKTHOI'0 YIIPABJICHHUA YCTOHYMBBIM Pa3BUTHEM

Omanvi npoexmuo2o ynpaeienus
IlepBriii sTan — YTO €cTh? — TOYHBIN y4eT UMEIOLIUXCSA CPEACTB U UX KOJIMYECTBEHHAs

OLICHKA.

Bropoii aTan — YTO0 HYXHO HMMETh? — COCTAaBJIECHHUE IE€PEYHS HEUCIOJIb3YEMBIX WIIU
HEIOCTaTOYHO HCMOJb3YEMBIX CPEJICTB, YTOOBI OLEHUTH 3(P(PEKTUBHOCTh BCEX HMEIOIIMXCS
TEXHUYECKUX BO3MOKHOCTEN.

Tperuit sran — IIpoGneMbl — BBISBICHHE HEMOJAJOK B CHCTEME YIPaBJICHUS,
CACPKUBAIOIIUX ONTUMAIIBHOE UCIIOJIb30BAHUE HAYYHO-TEXHUYECKUX CPELICTB.

Yerseptslil aTan — Kak? — pa3paboTka MEpONpPUATHI IO COBEPIICHCTBOBAHUIO CUCTEMBI
yIIpaBJIEHUS, C TEM YTOOBI YCTPAaHUTH (PAKTOPHI, caepkuBaroniue 3hhekTuBHOE NCIOIH30BAHNE
Hay4YHO-TEXHUYECKUX CPEICTB.

[TsaThIi 5Tanm — opraHu3aTopckas padoTa Mo pean3aui MEPOIPUSATHIA.

Oman 1.
Tounwiii yuem umerOwuxcs cpeocms u ux KOauuecmeenHas oyeHKa
TouHBI ydeT UMEIONUXCA CPEICTB M HMX KOJIMYECTBEHHAs OLIEHKA IOJIy4aTcs TOJIBKO

TOrga, Korga Mbl YCTaAHOBHUM MOIIHOCTH COOTBGTCTBYIOH_ICI\/'I cucteMmel. B kakmx CAUHHUIIaxX
HU3MCPACTCA MOIIHOCTb CUCTCMEI B L[GJ'IOM?

Abcmpaxkmuas u KOHKpemuas MOWHOCMb CUCTNEM U MEXHUYECKUX CpeoCcms
(Ha npumepe mpancnopma)
[Tonb3ysick Maccoil Tpy3a, CKOPOCTHIO OCTaBKU U PACCTOSHUEM TPAHCIIOPTUPOBKHU, MBI

MOXEM BBIUYUCIATH TpaHCHOpTHy}O MOIIHOCTH CUCTCMBEIL.
> PL(W) =N, (116)
i=1

rae P; — macca i-ro rpysa;

L; — paccTosiHue TpaHCIIOPTUPOBKH i-I'0 Ipy3a;

(W;)* — KBazpaT CKOPOCTH JIOCTABKH [-I0 IPy3a;

M — YUCJIO TPY30B, MOAJIEXKAIUX IEPEBO3KE;

N— HCO6XOZ[I/IMa$I CKOpPOCTh IIepcaavuun ﬂCﬁCTBHH HJIU TPAHCIIOPTHAd MOUIHOCTD, TpaH./‘l.
[Tonoxum, uro macca rpy3a HeTTo 1500 T u TexHruecKasi CKOPOCTh JIBHIKEHUSI COCTaBIISIET
50 kM/4, TOT1a YacoBast IPOU3BOIUTEILHOCTh OyJET COCTOSITh U3 IBYX COMHOXKHUTEIECH:

1. ITpousBeaenue Macchl rpy3a Ha ero nepemerienue 3a 1 4:1500-50 = 75000 1-km/4.
2. KBajpar oTHOCHTENBHO ckopocTH gocTaBku:(50:10)*=25.

3. Oburas BenMuuHa TpaHCHOPTHOM MoIHOCTH paBHa 75 000 « 25 = 1875 000 Tpan./u.
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[Togo6HBIM ke 00pa30M MOXKHO BBIYMCIHTH MOIIHOCTH JHOOOTO JPYrOoro TEXHUYECKOTO
CpeAcTBa.

[Tpu pacuerax cineayeT pyKOBOJCTBOBATHCS OJHUM U TEM K€ MPUHITUTIOM: JIF00ast ¢ yHKITUSI
yIOpaBlieHUsT TPOU3BOJCTBEHHOM CHCTEMOUW BCerja OTrpaHWuYeHa MPOU3BOAUTEIHLHOCTHIO
TEXHMYECKUX CPEJICTB. JTa BEIUYMHA TIOJUICKHUT OMPEACICHUIO s KaKIOW oTmeparud.
OtHommenne (HakTUIECKOW MPOU3BOJUTENHFHOCTA TEXHHUECKUX CPENICTB K WX MACIOPTHOW JaeT

HaM YKa3aHUC Ha MOJIHOTY MCIOJIb30BAHUA TCXHUYCCKUX BO3MO>KHOCTEH.

Oman 2.
Cocmasnenue nepeunsi HeOOCMAMOYHO UCHOIb3YEMbIX MEXHUYECKUX CPeOCmE
(8visi6neHUe Deghekmos)
[Tpeamomnoxum, 4acoBoit 00beM nepeBo3ok Pm onpexnenen B 1 Miapad. T ¢ KM/4.

daktuyeckuii 00beM paBeH 260 MIIH. T ® KM/4.
JIOTIOTHEHNEM SIBJISIETCS] CyMMa «J1e(eKTOB» B pazmepe 740 MIIH. T * KM/4.

I'ne onu «norepsmcb»? Kak mocTaBUTh 3TH «e(PEeKTHD 0T KOHTPOJIb?

PazHuna wmexay TexHH4eckoil ckopocTeio (50 KM/4) M (aKTHYECKOW «yAeTbHOU
CKOPOCTBIO Ha €IMHUILY Tpy30moabeMHOCTI (13 kKM/4) paBHaA 37 KM/4.

CocraBnenue «1eQeKTHON BEIOMOCTH» CUMTAETCS 3aKOHYCHHBIM, €CJIM HaM yJacTCsl HaliTH
MIOJIHYIO BEJIMYMHY YacoBOTo oO0bema B 740 MIIH. T ® KM/4, YTO PaBHOCHJIBHO MOTEPH YIECIBHOM
CKOpOCTH Ha 37 KM/H.

Crnucok «1e(eKToB»
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1. IIpocTon MOABMKHOTO COCTaBA MO/ NOTPY3KOH U BBITPY3KOM.

Henonomy4eHHslii 3a c4eT MPOCTOS BarOHOB IO/ IMOTPY3KOW M BHITPY3KO# 4acoBOi 00beM
MOJKHO TIOJIOKUTH paBHbIM 180 MiH. T ¢ kM/4. [ mepexoma OT 3TOM BEIMYHMHBI K MOTEpe
yIIEeIbHON CKOPOCTH HY)KHO YacOBOW 00BEM pa3leTUTh Ha I'Py30I0IbEMHOCTh BarOHHOTO IMapKa
— 20 MJIH. T, TOTY4UM 9 KM/4.

2. HeucnpaBHOCTb BarOHHOTO MapKa.

[Tpenmosnoxum, 4To 3Ta BEIWYMHA B HamleM npumepe paBHa 200 MiH. T * kM/4. Paznenus
ee Ha OOIIyI0 Ipy30TObEMHOCTh BarOHHOTO IMapKa, MOJIYYUM HOTEpI0 yAeIbHOU ckopoctu 10
KM/4.

3. He xBaraer taru. llonoxxuMm, moTrepu dYacoBOoro oObeMa H3-3a HENOCTaTKa TATH
cocTaBisiioT 30 MiH. T * kM/4. [lepecueT B moTepro yaeIbHOM CKOPOCTH JaeT HaM erme 1,5 km/4.

4. 3azepXKKM Ha CTaHUMHU NpU NepeOopMUPOBAHUU MOE3I0B WM MO MPHUYMHE PEMOHTA

myta — emie 16,5 km/4 (Tadm.11.).

Tabmn. 11.
Ne HaumenoBanue nedexra Beauduna gepexra
(km/4ac)
1 IIpocTon NMOABMKHOTO COCTAaBa MO IOTPY3KON U BBIIPY3KOU 9
2 | HeucnpaBHOCTh BArOHHOT'O IapKa 10
3 He xBaraert Tsru 1,5

3a/ep KU Ha CTAHLIMU TpU iepe)OpMUPOBAHUM MTOE30B MU IO
[IPUYMHE PEMOHTA IIyTH

16,5

Uroro: 37 xm/u

OOpatum ere pa3 BHUMaHHME HAa YHUBEPCAIbHBIN XapakTep «Ie(EeKTHONH BEAOMOCTH»: C
Hell MOXKHO paboTaTh B JIIOOOH OTPACIH U JIFOOOM HPEATIPUATHH.

Oman 3.
Buissnenue nenonadox 6 cucmeme ynpasieHus
Kaxxgass mpuumHa, MO KOTOPOM TEXHUYECKUE CPENICTBA HCIONB3YIOTCS HE TOJIHOCTHIO,

MOPOXKAAET YIpaBieH4Yeckylo ¢yHkuuoo. Takum o00pa3oM, eciam Mbl XOTHM IOJYYHUTh
3G PEKTUBHYIO CUCTEMY YIPABJICHUS, TO JOJDKHBI IBUTATHCS B HAILIEM aHAJIM3€ OT MPOU3BOJICTBA,
pacCUMTBIBAEMOI0 IO BEPXHEMY IMpeleNy WIA II0 IPEAEIbHO IOCTHKMMOMY TEXHHUYECKOMY
YPOBHIO. Y CTaHABIMBAEMbIC B pe3ysbTaTe aHaiu3a Ae()eKThl MOJTHOCTHIO MPENONPEACISIIOT BCE

(bYHKLINU TPOSKTHUPYEMON CUCTEMBI YIIPABICHHUSL.
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PaGora mwa »TOoM »JTame 3aBCpIIacTCd OTHCCCHHUEM KaXAO0Iro BHUOA «,Z[C(beKTa» K
KOMIICTCHI U COOTBCTCTBYIOIICTO PYKOBOAUTECIA CUCTCMBI YITPABJICHU .

Oman 4.
Paspabomxa meponpusamuii no coepuieHcmeo8anuI0 CUCMeMbl YNpasieHus
Bynem cumraTth, uTO a7 yBenuyeHus oObema mepeBo3ok Ha 10% HaM moHamoOUTCH

yBenuuuTh Ha 10% 00beM TEXHUYECKUX CPEICTB.

Jlns  yKa3aHHOTO  yBEJIMYEHHWs TapKa IMOJBM)KHOTO COCTaBa HaM  IOHAIO00STCA
KanuTanoBnoxkeHus. [Ipumem oty BenmnuuHy paBHoi 260 miH. y.e. ToT xe camblii 3¢hdexT pocta
o0beMa TMEpeBO30OK MOXKET ObITh TIOJIydeH, €clIH yJelbHas CKOPOCTb Ha EIUHULLY
IPy30MOIBEMHOCTH (3@ CUET COKpAIIeHUs MPocToeB) OyneT yBenuyena ¢ 13 no 14,3 km/y.

IMpupocr 1,3 xkm/u = 1300 m/u obxoaurcs 260 miH. y.e. Takum o0Opa3om, CTOMMOCTh
YBENUYEHUs yAeTbHOU ckopocTu Ha 1 M/4 o Bceii cetu paBHa 200 000 y.e.

B npuBeaeHHoM mpuMmepe Mbl MoTepsuid Ha Bcex «aedekrax» 37 000 m/4, a cTouMOCTh
KaXXJI0TO «BO3BPAIIEHHOTO» METpa B uac ckopocTu coorBeTcTBYeT 200 000 y.€.

YcrpaneHue ykazanHbIX qedexToB gaet agdext: 37 000 * 200 000 = 7 400 000 000 y.e.

Oman 3.
Opeanuzayus pabom no pearusayuu KOMNIEKCHbIX Yele8blX NPOcpamMm
YcTaHoBIeHUE PEISIbHON MPOU3BOAUTEIHLHOCTH UMEIOIINXCS TEXHUYECKUX CPEICTB JTACT

BO3MOYHOCTb BBECTHU MOHATUE «UJEAJIbHAS OpraHU3aLUs».

IIpu naeanpbHOM OpraHu3alvy MOJTHOCTBIO UCHOJBb3YIOTCSI BCE BOZMOXHOCTU TEXHUUYECKUX
CpeACTB, T.e. HET HpocToeB obOopynoBaHus. Ha s3bIKe SKOHOMHKH 3TOMY OIPEAEICHUIO
COOTBETCTBYET IpeJesibHAs BEIMYMHA (DOHIO0TIAUH.

OcHoBHast (pyHKIMS PYKOBOJHUTES-OpraHu3aropa — pas3paboTka M peaau3ainus IUIaHa,
OPUEHTUPOBAHHOTO HA JOCTH)KEHHE MTOCTABJICHHBIX LIETIEH.

Inanuposanue na yens. Cucmema CKAJIAP'
Mpsl cTouM mepen HEOOXOAMMOCTBIO CO3/IaHUsI CUCTEMBI, TO3BOJISIONIEH PYKOBOIUTEIIO

pa3paboTaTh IJIaH MO peaTn3aliy IPOCKTa.
B cucreme CKAJIAP 5710 peanu3yercst ¢ MOMOIIbIO CUMBOJIMYECKOTO 3aMECTUTENS B BUJE
KpY)KKa C pacKpalleHHbIMU CEKTOPaMH, KOTOPBIH «M300pakaeT» OJIHY CTPOKY IIJIaHa.
Hepapxuu 3a1aHuil ¢ KOHKPETHBIM YKa3aHUEM:
e KTO — nuuo, oTBeyaro1iee 3a BbIIOJHEHUE 3a/1aHUs, C KOHKPETHBIM YKa3aHUEM;

e UTO uMeHHO TOJDKHO OBITH CAETAHO MO PYKOBOACTBOM JAHHOTO JIMIIA;

! Cxanap — Cucrema Konrpons Axumit Jn Aximit Paspa6orkn. PazpaGorana B 1967 r. B CCCP mox pyKoBOACTBOM
I1.T.Ky3HeroBa B Lensix yImpaBieHHs CO3IaHMEM CHCTEM >KHM3HeobecnedeHus i nojeroB B Kocmoc. Paszmuunbie
momuukannn CKAJIAP aktuBHO ncnone3yrores B Hacrosmiee Bpemst B CHIA, Slnonnu, ['epmannn, Poccun.
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I'’1E u KOI'[IA 3aganue qomKHO OBITh CAETAaHO;

CKOJIBKO u xakux pecypcoB Ha 3TO OTIIYILEHO;

KAK umenHo 310 OyAeT caenaHo, u o0pa3yeT CTpOKY IUIaHa.

DTOM nepapxuu 3aJlaHuii COOTBETCTBYET KapTa Xo/a pa3pabOTKH.

CrannapTHOe MpeCcTaBlIeHHE TUIaHa KaK UepapXyuu 3aJaHui IpeCTaBIeHo B Tadi. 12.

Tabmn.12.

Ne i/t

Koznosbiit HOMEp

KTO

4qTo

KOT'IA

TJE

CKOJIBKO

KAK

3aMeuanue

framn

Kodedsri
Homey

e

s

LN
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Cmandapmele munsl 6cex 603M09/CHlep€W€HMI;Z
HepBI:nlf/'I TuIil. Pemenue mo Jjny, NepCOHAJIbHO OTBCTCTBCHHOMY 3a TY WM HMHYKO 4YacCTb

IJ1aHa. JTO PELIEHHE COCTOUT B MOOIIPEHUH WM HAKa3aHUU IEPCOHAIBHO OTBETCTBEHHOTO U
MOXET 3aBEepIIaTbCA CHATUEM OJHOIO M HA3HAYEHHWEM HOBOIO OTBETCTBEHHOTO JHMIA 34
OIIPEJEICHHYIO YacTh ILIAHA.

Bropoii Tum. PemeHune Mo COIEpX)aHHUK YACTH IUJIAaHA — PEMIEHUME IO BOIPOCY, YTO
UMEHHO JIOJDKHO OBITh caenmaHo. B 3TOM THHe pelieHust HaXOAATCS TEeXHHYECKHE
XapaKTEPUCTUKH 3aKa3aHHOTO 00BEKTa HITH MOICUCTEMBI CJIOKHOTO KPYITHOTO 0OBEKTa.

Tperuii Tun. Pemenue mo cpokam 3aBeplICHUs] TOTO WM MHOTO 3JIEMEHTa OOIIero IuiaHa,
T.€. pELICHHE 0 TUITY, KOT'/1a UMEHHO 3TO JOJDKHO OBITh clieNlaHO. B JaHHOM THIIE peleHnid Cpok
BBITIOJTHEHUS 33aHUSI MOXKET OBbITh MO0 OTIaleH, JTM00 MPHUOIHKEH.

YerBepThlil TuN. Pernenne mo mMecty — rze AOJDKEH OBITh CHENaH TOT WM UHOM OOBEKT.
MoeT oKa3aTbCs, YTO MOTPEOHOCTh B JAHHOM OOBEKTE B OJHOM MECTE OTIajia, HO TaKOH XKe
OOBEKT JIOJDKEH OBITh pa3MelleH B APYyroM MECTE.

IIareiii Tun. PemleHwe 1o HM3MEHEHUIO MAaTEepUaIbHO-TEXHUYECKOIO WIM TPYLOBOTO
oOecrieyeHus, T.e. peIIEHHE IO THUILY, CKOJbKO HMEHHO CpEACTB OTIIYIIEHO Ha pelIeHue
YKa3aHHOM 3aJa4H.

[IlecToit Tum. Pemenne no U3MEHEHUIO METOIA JOCTHKEHUS LEIU, KOTOPOE COXPAHSET TY
JKE€ caMylo LeNlb, HO M3MEHSAET METOJ €€ JOCTKEHUSA. DTOT TUIl PELIEHUS OPUEHTHPOBAH Ha
M3MEHEHHE 3aITUCH «KaK UIMEHHO OYyZeT JOCTUTHYT KOHEUHBIN pe3yabTaTy.

Koumpons 3a xo0om pazpabomxu
KonTtponps xo1a pa3paboTKu npeacTaBiseT co0oi KapTy (CTPYKTYpY) U3 COMOIUYMHEHHBIX

pacKpaleHHBIX KOHTPOJIbHBIX TOUEK:

1. Pacrmpenenenue mnepcOHaIbHOM OTBETCTBEHHOCTH 32 BBIIOJHEHUE TEMBI (KTO) —
KpPAaCHBIN CEKTOp.

2. KoHCTpyKTHBHAs CTPYKTYpa KOMIUIEKCa (UTO) — 3€NIECHBIN CEKTOP.

3. CTpyKTypa CpOKOB BBINOJIHEHHUS TEMBI (KOT1a) — CHUHUI CEKTOP.

4. CTpyKTypa KOOIlepal|H 110 BBIIOJHEHUIO TEMBI (TJ1€) — KOPUYHEBBIN CEKTOP.

5. CTpyKTypa cMeThl Ha BBIIIOJHEHUE TEMBI (CKOJIBKO) — 5KEITBIA CEKTOP.

6. CTpyKTypa IJ1aHa BBIIIOJIHEHUS TEMBI (KaK) — YEpHBIN CEKTOP.

Kapra xoma pa3paboTku oToOpakaeT COCTOSHUE pealn3aluu npoekTa B 1enoM. JledekTs

IUIaHA U300paXkaroTCsl Ha KapTe He3aKpalleHHBIMU CEKTOPaMH COOTBETCTBYIOLIMX KOHTPOJIBHBIX
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ToueK. IToJHOCTBIO 3amoOJHEHHAs IUIaH-TAOJNMIA KOHTPOJBHBIX TOUYEK MpEACTaBIsieT cOo00i
MOJTHBIN TUTAH Ha LeJb, T.€. TIOJHBIM IUIaH peanu3anuu npoekTa. IlycTeie rpadpl miana-TaOIuIbl

KOHTPOJIBHBIX TOUCK CBUACTCILCTBYIOT O HAJIMIUHA «,Z[e(i)eKTOB» IIJ1aHa.

Omuem o xo00e pabom
CBe/IcHUsI O BBITIOJIHEHHBIX 3aJaHUAX U MPEAIOKEHHSI 00 U3MEHEHUH TUTaHA COJIEPIKATCS B

oryere o xoje pabor. OTuer 0 Xo0jA€ pabOT MpPeACTaBIseT COOON CBOIHBIM JOKYMEHT,
perJaMeHTUPYIOLUNI U3MEHEHHE OTOOpaKeHUsI Ha KapTe Xoja pa3paboTKH U B IUIaHe-TaOIULe

KOHTPOJIBHBIX TOYCK.

udp opranuzanum

[leneBo¥ pyKOBOAUTEID

Jlara 3aceuku

JupextuBnbiii | Oxugaemblii

Cpox okoOHYaHUS

O0bem puHaHCHPOBAHUS

Tpebyer pemennii

JlomkHo ObITE | PakTHUYECKH
CKOJIBKO | Ne KOHTpOJIbHBIX KapTOUeK

1. Kto

2. Yo

3. Korma

4. T'ne

5. CKOJIBKO

6. Kak

PEAJIM3ALINA

Puc.47.
Cucrema CKAJIAP sBnsiercs agekBaTHBIM MHCTPYMEHTOM MApKETHUHIA M, B YaCTHOCTH,
UJEN yCTOWYUBOIO Pa3BUTHS.
B mmpoxoM cmbicie 1000 MapKeTHHT — 3TO MApKETHHI HJEH, 3TO IUIAHWPOBAaHHE Ha

1enb. B y3KkoM cMbIciae MapKeTHHT Ueld — 3TO pa3paboTKa, MPETBOPEHUE B JKU3Hb U KOHTPOJIb
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3a BBITIOJIHEHUEM NPOTPaMM, UMEIOIIUX LEIbI0 TOOUTHCS BOCIPUSATHS LIEJIEBOI IPYNION HY)KHON
uzaen. Yacto MapKeTHHT UJIeH HAa3bIBAIOT COLMAIBHBIM MAapKETHHTOM.

ConmanbHBIM MapKeTHHT — 3TO M3y4eHHue U (opMHUpoBaHHE MOTpeOHOCTE moTpeduTesnei
U YIOBJIETBOpEHHE HUX Oosiee >(PPEKTUBHBIMH METOAAMH, YE€M KOHKYPEHTbI, MpPU YCIOBHH
MOBBIIEHUST OIArocOCTOSIHUS BCeX UiIeHOB obmiectBa. [lpu 3TOM moj OGirarococTosiHuEM
MOHUMAETCS COBOKYITHOCTh MaTE€PUANIbHBIX, TyXOBHBIX, COIIMAIBHBIX OJar, KOTOPHIMHU BiaJeeT
CyOBEKT OJIarocoCTOSIHUS M KOTOPBIE OH MCIIOJIB3YET VISl YOBIECTBOPEHUS CBOUX MOTPEOHOCTEH.

JIpyruMu CJI0BaMH, MapKETHHT — 3TO Takas Gpuiocodus yrnpaBieHHs, KOT1a pa3pelieHne
npobiemM morpeduteneit myreM >(QQGEKTHBHOIO YIOBIETBOPEHHS HX IMOTPEOHOCTEH BEAET K
yCIIeXy OpTraHu3aIH.

C ToukM 3peHHs OOIIECTBEHHON 3HAUMMOCTH MOKHO C(OPMYNIHUPOBATH AbTEPHATUBHBIC
[eJM MapKEeTHHTa: MAaKCHMU3alUsl CTENEHH YAOBIETBOPEHHUs NOTpeOHOCTEeH moTpedutenei,
MaKCHUMH3AIIHsI KaYeCTBA )KU3HH.

MaxkcuMu3anus KauecTBa >KU3HM — OJJHA W3 aJbTEPHATHBHBIX OOIIECTBEHHBIX IIeNeil
MapKETUHIa, COTJIACHO KOTOPOM MAapKETHHI HE TOJBKO JOJDKEH O0ecredrnBaTh KOJIUYECTBO,
Ka4ecTBO, pa3HooOpa3ue M JIOCTYITHOCTh TOBApOB IO MPUEMIIEMBIM LIEHAM, HO TAKXE KaueCTBO
KyJIbTYpHOU M (U3MUecKoil cpeabl oOutanus oael. [IpudemM peus WIET HE O MAaKCHUMU3AIUU
YPOBHSI KHM3HHM HJIM KayecTBA JKU3HU OTJIEIIbHOW T'PYIIbI HACENCHHS, a O HACEJICHUHU B IIEJIOM,
CJIeI0BATENIbHO, O MPUMEHEHUN MAaKPOMApPKETHHTA.

MoO>KHO TOBOPUTH 00 UCHOJIB30BAHUN MaKPOMApPKETHHIOBOTO MOIX0/1a B TOCYAaPCTBEHHBIX
opraHax ynpaBJICHUS MIPU PELICHUHU CIIEAYIOMINX 3a/1a4:

1. BolgeneHue OTAENbHBIX PETMOHOB M OpPTaHU3allMii, KOTOpbIe B HAuOOJBIIEH CTENEeHU
HYXJIAIOTCSI B TOCYAApPCTBEHHOM MONIECP)KKE M YCKOPEHHOE DPAa3BUTHE KOTOPHIX OOECTEeYHT
CTPYKTYPHYIO NEPECTPOIKY U pELIeHUE APYTUX COLHATbHO-DKOHOMUYECKUX MPOOJIEM CTPaHBI.

2. PerynupoBaHuMe cmpoca M TpPEUIOKEHUS Ha OTIeNbHbIE BHUIBl TOBAPOB M YCIYT,
o0ecrieyeHre MapuTeTa LeH Ha CEIbCKOXO3SWCTBEHHYIO U MPOMBIIIJICHHYIO TPOAYKIHIO 33 CUET
pa3yMHBIX HAJOT'OBOM U IIEHOBOW MOJUTUKH, SKCIIOPTHO-UMIIOPTHBIX KBOT U MOIIJIMH U JIp.

3. ®opmynupoBaHHE TOC3aKa30B Ha OOBEKTBHI CTPOUTENBCTBA, CEILCKOXO3SHCTBEHHYIO
OPOAYKIUIO H JIP.

4. OnpeneneHue NPUOPUTETOB HA OTACIbHBIC IIEIEBHIC MPOrPaMMbl T'OCYAAPCTBEHHOTO

YPOBHSL.
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PazpaboTka MapKeTHHTOBOW HJEH YCTOWYMBOTO PAa3BUTHS SBISETCS MYJIbTHIIPOCKTOM,
KOTOPBI BKIJIFOYAETCS B METANpPOEKT YCTOWYMBOIO pa3BUTUS TOTO WIM HMHOIO PErvoHa, a,
BO3MOJKHO, Y CTPaHBbI B LIEJIOM.

3HaHuWE O NpPOeKTe OyAeT MOJHBIM, €CIH IOJYyYHTh OTBETHI HAa BOCEMb CIICAYIOIINX
BOIIPOCOB.

[Touemy? — AKTyaabHOCTBh MPOOIIEMBI

B HacTosmiee BpeMsi CI0XKHIAch CUTYyalusi, KOTJa OCO3HaHHE MpoOsieM 0e30MacHOCTH —
COLIMAIBHOM, 9KOJIOTMYECKON, SKOHOMUYECKOH U axe (PU3NUECKON — yCTOMYMBOCTH Pa3BUTHS
U CBSI3aHHBIX C 3TUM MPOOJIEM YIPABICHHUS CTAHOBUTCS BCEOOIIHM.

B pamMkax cyImecTByOIEro JOMHHUPYIOIIETO 0OIIECTBEHHOTO M HAyYHOT'O MUPOBO33PEHUS
JaTh peajibHbIe OLIEHKH, OTPE/ICIUTh BEIUUMHBI IPo0IeM U pa3paboTaTh peKOMEHIAMU IS UX
pelieHus] MPUHLIUIHAIBHO HEBO3MOXKHO. Iy mMOBBIICHUA H(PPEKTUBHOCTH  YIpaBICHUS
B COLMATIBHO-9KOHOMUYECKUX M JKOJOTMUYECKHX CHCTEMaX HEOOXOJUMO HMMETh TEXHOJIOTHIO
COM3MEpEHUsl KPUTCPUEB YIIPABICHUS C LEISAMU Pa3BUTUSA, YPOBHEM M KadeCTBOM IKU3HHU
HAaCeJIeHUs M OKPY)KAIOLICH Cpelbl M COIJIaCOBBIBATH YIPABJICHUYECKUE PELICHUS C OOIUMHU
3aKOHaMU IIPUPOJBL.

3auem? — llenp mpoekTa
Llenpto mpoekTa sBIAETCS pa3pabOTKa KOHLEMIMHM MapKeTHHra HAedH YCTOHYHMBOTO

pasBuTus. Llenp Bcerma HEOOXOOMMO paccMaTpUBaTh KakK CPEICTBO JUIS JOCTMDKEHUS Ooliee
YAQJICHHOU L. MaccoBoe MHMpPOBO33PEHHE YCTOMYMBOIO pAa3BUTUsA HACENIEHUs, B CBOIO
ouepelb, OylneT SBIATbCA HEOOXOIUMBIM YCJIOBHUEM [UIS YAOBJIETBOPEHHUS MOTPEOHOCTH B
peanu3alnyuy MErarpoeKTa yCTONYMBOTIO Pa3BUTHS.
I'ne? — Mecro peanuszanuu NpoeKTa
Teppuropueii, Ha KOTOpPOW IUIAHUPYETCS peanu3anus MYJIbTUIIPOCKTa, SBISAETCS
KOHKPETHBIA «PETHOH», IMOCKOJIBKY METraIlpoOeKT, B KOTOPBIM OH BKJIKOYACTCs, PEAU3yeTcs Ha
9TOU TEPPUTOPUHN.
Korpa? — Bpewms peanuzanuu npoekra
IIpoekT 1O M3MEHEHMI0O MAacCOBOIO MHPOBO33PEHHUsI HACEICHUSA IPENyCMATPUBACT
POJOJDKUTEILHOCT BPEMEHH, HEOOXOAMMOTO sl CMEHBI MOKOJIEHHUS, KOTOpas MOJHOCTHIO

IIPOUCXOJUT pa3 B MOJIBEKA.
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Yro? — OOBEKT mpoeKkTa

OOBEKT MpoeKTa — KOHIENIMA MapKeTUHTa HJeil YCTOHYMBOTO Pa3BUTHUS «PErHOHA» U
CTpaTernyeckas MapKETUHIOBasl KaMIIaHUsl, pE3yJbTaTOM PeaIu3aluu KOTOPOU JOJKHO SIBUTHCS
N3MEHEHHOE MacCOBOE MUPOBO33PEHUE — MUPOBO33PEHUE YCTOMUMBOTO Pa3BUTHSL.

Kt0? — CyOBeKThl IpoeKTa

Y4acTHUKOB IIpOEKTa pa3ieisloT Ha MHUIMATOpa IPOEKTa U KOMAaHIy IIPOEKTa.

3aKa34MKOM IPOEKTa MOXKHO CUMTATH HACEJIEHUE «PETHOHA.
Ckonpko? — CTOMMOCTB NPOEKTa

Croumocth peanusainuu mpoekta cocraBisger 20% OT CTOMMOCTH  peaau3aluu
CTPAaTErMUYECKOT0 IJIaHA PA3BUTHUS «PETUOHAY.

Kak? — Ilnan meponpusatuii npoexra

IIpoeKT BKJIFOUAET HECKOJIBKO ATAIOB:

1. Ompenenenne moTpeOHOCTEN HACENEHUS — MApPKETHHIOBOE MCCIEIOBAHUE, KOTOPOE
IIO3BOJINT CETMEHTHPOBATh IO LEJNEBBIM TIpYyNNaM HACEJIEHUE OKpYyra, a TaKXe BBISIBUTH
NOTPeOHOCTH KaXAoM Tpynmnbl. BXoguT B OJIOK HCCIIEOBAaHUS CYHIECTBYIOIIETO COCTOSHHS
o0ObeKTa.

2. OcMbICICHHE BBISBICHHBIX TMOTPEOHOCTEH € TOYKM 3pEHHUs] IPOU3BOJCTBEHHBIX
BO3MOKHOCTEH M HEOOXOIMMOCTEH «pEeruoHa» — OIPEAEICHUE PECYpcoOB U PE3YJIbTaTOB
npoekTa. BXoauT B 6JI0KM HCCIe0BaHUS CYIIECTBYIOMIETO U HEOOXOJUMOTO COCTOSIHUSI.

3. JloBeneHune 3TOr0 OCMBICICHHUS 70 JIUI, 00JIaAalOUINX MPAaBOM MPHUHUMATh PELICHUS B
«pEruoHe» — IOUCK IyTEeH BBIXOJAa U B3aUMOJCHCTBHE C PYKOBOACTBOM «PETHMOHa». Bxomut B
610k «IIpoGaembI».

4. OcMmbICIEHHE OXUAAEMBIX TOCIEACTBUA OTHOCHUTEIBHO OIPENEICHHBIX paHee
noTpeOHOCTEl W BO3MOXKHOCTEH — BBISIBIICHHE PACCOIVIACOBAHUN MEXY CYIIECTBYIOIIUM H
HEOOXOIMMBIM COCTOSIHUEM 00bekTa. BrimouaeTcs B 6510k «IIpobaembi».

5. JloBeneHue NOJIYYEHHON KOHLENIUM 1O HACeJEHUs — pa3paboTKa KOMIUIEKca
MapKETUHTOBBIX MEPONPHUATUH MO (OPMUPOBAHHIO MACCOBOTO MHPOBO33PEHHUS YCTOMUUBOTO
pasButus. biok «IlimanupoBanue Ha LEIbY.

SWOT-ananus
B 1963 rony B I'apBapsae Ha koH(pepeHIIMH MO BOMpocaM OW3HEC MOJIMTHKH IMpodeccop

K. Aanproc  BmepBble MIyONUM4HO 03Bydms1 akpoHuM SWOT, KOTOpbIi 00s3aH  CBOMM
MPOUCXOXKACHUEM YEThIPEM aHIJION3bIYHBIM cloBaM: cuina — strength, cinabocts — weakness,

BO3MOKHOCTH — Opportunity u yrpo3sl — threat, 1 UMeHHO Ha HUX U cTpoutcs SWOT-ananus.
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C Ttex nop nonstue SWOT-aHanu3a cTajgo HW3BECTHO B aKaJAEMMUYECKUX Kpyrax M cCpeau
npakTUKOB. C IIECTHIECATHIX T'OJOB M MO CEHW JE€Hb 3TOT METOJ IIMPOKO INPUMEHSETCS B
IIPOLIECCE CTPATETMYECKOTr0 IUIAHUPOBaHUs. B KaXa0M IUlaHe MapKeTHHIa JOJDKEH OBITh pa3Jien
«SWOT-ananus».

SWOT-ananu3 BkiItoyaeT B ceOsl aHAINW3 CUTYallMd BHYTPU MPOEKTA, a TAKXKe aHaIN3
BHEIIHUX (DaKTOPOB M CUTYyallMM Ha pbIHKe. Bce paHHBIE BIIOCIEACTBUU CBOJSATCS B OJHY
TaOJMILy, COCTOAIIYIO U3 YETHIPEX OCHOBHBIX IMOJICH: cuia, claboCcTh, BOBMOKHOCTH M YIPO3BI.

Taxyro Tabnuiy Takke Ha3bIBaloT Marpuueid SWOT-ananu3za (tabn. 13.).

Tabn. 13.
Bo3MmoskHoCcTH Yrpossl
CuibHbIe Ha ckosbKO cuibHBIE CTOPOHBI TO3BOJISIIOT |MOTYT JIM CHUJIBHBIE CTOPOHBI
CTOPOHBI HCII0JIB30BATh ATY BO3MO)KHOCTh MO3BOJIUTH N30€KaTh 3TON yrpO3bI
Cna0ble Ha ckompko ciabble CTOpOHBI MEIIAIOT Ha ckonbko cinaOble CTOpOHBI
CTOPOHBI HCII0JI30BAHUIO 3TOM BO3MOXKHOCTHU MPEISATCTBYIOT H30E€TaHUIO YIPo3

CusbHbIE CTOPOHBI IIPOEKTA, 3TO TOT BHYTPEHHUI MOTEHIMA, KOTOPBIH MOKET IPUBECTU
IIPOEKT K YCIEIHOMY 3aBeplieHHI0. Cpeld HUX MOKHO BBIJIEJINUTD:
e HQPEeKTUBHBIH aAHATUTUYECKUHA WHCTPYMEHTApHUil, KOTOPBIA TO3BOJSIET pealbHO
OLIGHUBATh CYLIECTBYIOILEE U MPOrHO3UPOBATH Oy IyIllee COCTOSIHUE «PETUOHAY;
® HaJIWYHE JOCTOBEPHOH MH(POpPMAIMK O TEOPHH U HIESIX YCTOHUMBOIO Pa3BUTHUS;
® yyacTue B MPOEKTE BEAYIUX CIECIUAINCTOB B 00JaCTH YCTOMYMBOIO PA3BUTHS;
® HOBHU3HA IIOAXOJA.
Cnabble CTOpPOHBI MPOEKTAa — 3TO T€ BHYTPEHHHUE €T0 COCTABIISIONINE, KOTOPHIE MOTYT HE
JaTh MPOEKTY YCIIENIHO peann30oBaThes. K HUM MOXKHO OTHECTHU:
® HECTaHAAPTHOCTH IOAXO0A;
®  CII0)KHOCTb Pa3pabOTKy;
® OTCYTCTBUE MHBECTOPOB.
Bo3MokHOCTH NpenCcTaBIslOT co00# COBOKYMHOCTh T€X 3JEMEHTOB OKpPYKAIOIIEH Cpejibl
MPOEKTA, KOTOPBIE MOTYT CIIOCOOCTBOBATH YCIICITHOM €ro pean3aluu.
Bo-niepBbIX, 3T0 ONarompusATHBINA IIEIEBOM CErMEHT — CPEIHUHN KIACC, COCTaBIISIONINN

JOJIFO HACCIICHUA U TOTOBBIU BOCIIPUHUMATh UACHU YCTOP'I‘II/IBOFO pa3sBUTHA.
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Bo-BTOpBIX, BO3MOKHOCTb IIPUMEHEHHUS BCEX BO3MOXKHBIX KaHAJIOB KOMMYHUKALUN IS
peanu3anuy TMPOEKTa, JaHHas HH(OpPMAaLus MOXKET JOCTUraTh IIENIEBOW ayJIUTOPHH BCEMHU
BO3MOKHBIMU ITyTSIMU.

B-Tperbux, 3T0 CylecTByOIIas CUTyalys B «PErMOHeE», aHaIU3 KOTOPOM MOKa3all, YTO OHa
SBHO HYXJACTCI B KOPPEKTUPOBKE YIPABJICHYECKOTO Hayajua, T.e. CYLIECTBYET SBHAs
HEO0X0AUMOCTh PeaTn3aluy MPOEKTa, KOTOPBIA TOMOKET BBINTH U3 CIIOKUBIIETOCS KPH3HCA.

B-uerBepThIX, 3TO MOANEPKKA HAYYHBIX KPYIrOB B «PETHOHE», YUYCHBIX, CIELUAIUCTOB B
00J1aCTH YCTOMYNBOTO Pa3BUTHSL.

Yrpo3amMu Ha3bIBalOT T€ JJIEMEHTHl OKPYXKAIOWIEH Cpelbl IPOEKTa, KOTOPBIE MOTYT
MOMEIIaTh WK BOOOIIE UCKIIOUUTh BO3MOKHOCTD €TI0 peasIn3alliH.

K HMM MO>KHO OTHECTH:

® OTCYTCTBUE 3aMHTEPECOBAHHOCTHU BJIACTEH «PETHOHA» PEAIU30BBIBATH IIPOCKT;

® HEXEJaHUWE M HeCHOCOOHOCTh HACENICHUS BOCIPHUHUMATH WU YCTOWYMBOIO PAa3BHUTHA,
BO3BOJIUTH UX B PAHT OOIIEIPU3HAHHBIX U COTJIACOBHIBATH C HUMU CBOIO KHU3Hb;

® QAaKTUBHOE [MPOTUBOJAEHCTBUE KOHKYPUPYIOIIMX CTPYKTYp (B TOM UHCIE H
rOCyJapCTBEHHBIX), KOTOpbIC, HCIOJb3Yys CO3HAHHWE HACEJCHMs, BBOJSAT B MAacCOBOE
MUPOBO33pPEHUE UCKAKEHHBIE UJIEH U JIOKHBIE MEPBI, TOOMBAsICh CBOUX LIEJICH.

AHanmu3upys pacnoJIOKCHHbIE B TaOJHIE JaHHBIE, COCTABISIETCS CIHMCOK BO3MOXHBIX
JNEeMCTBUM 7Sl HEHTpanu3aluuu clabbIX CTOPOH MPOEKTa, B TOM YHUCIIE 3a CYET CHIIbHBIX. Takxke
pa3pabaTbIBalOTCS BO3MOXKHBIE BAapUAHThl PA3BUTUS MPOEKTa IMPU HU3MEHEHMH BHEIIHUX
(akTOpOB, CIOCOOBI CHOIB30BAHUS CUIIBHBIX CTOPOH JUIsl yMEHBIICHUS PUCKOB H T.JI.

Inan MapkemuHea
MepOHpI/IﬂTI/I}I B IIJIAHC MAPKCTUHIA MOXKHO HNOAPA3ACIIUTL Ha CJICAYIOHMIUMC OCHOBHBLIC

OMoKH:
e Mepbl 10 aKTUBHU3AIMU PACIIPOCTPAHEHUS UIEH YCTONYMBOTO Pa3BUTHS;
e Mephbl 10 OPUEHTAIMU OPraHU3aIMK Ha IOTPEOUTENs, T.€. HACCIICHUE «PErHOHay;
®  MepompusATHs 10 cOOpPY KOMMEpUECKo nHpopMaluu;
e MEpONpHUATHS MO TMOATOTOBKE AHAJUTHYECKHMX MAaTepHalioB IO aHanu3y Hauboiiee
NEPCIEKTUBHBIX CETMEHTOB PHIHKA;
e mpeIoKeHus no auddepeHuuanuu npearaeMoi nHpopMaIyu;

¢ MPCAJIOKCHHA IO PCKIAMC U OTHOILICHHUAM C 06H.[€CTB€HHOCTBIO.
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[Tnan mapkeTuHra ynoOHee MpeACTaBIATh B TaOnuuHoi (opme. IIprnuem Hamedaemble K

peanu3ay MEpOTIPHUATHS L1€JIecO00pa3HO pa3/eNIuTh Ha JBa pasjiesia — peryisipHbie (B 3TOM

cJlydae CpOK — 3TO MEPUOIMYHOCTh) U pa30BbIe (KOHTPOJIbHAS JaTa, OTYETHOCTD) ( Tabm.14.).

Tabmn. 14.
Kpurtepun onenkn .
Ne purep b OTBeTCTBEHHBII
Meponpusitue Cpox CTeNEeHU AOCTHKECHUS
n/m . HCIOJIHUTEI b
MOCTABJIEHHBIX LeJeil
Jlons Hanonnerus
| Mepuwt no akmusuzayuu pacnpocmparernus uoei UHGDOPMAYUOHHOU eMKOCIU
’ YCMOU4UE020 PA38UMUL «pezuonay uoesamu
YCMOU4U8020 PA38UMUL
Co3panue opranuzanuy (aK[HOHEPHOTO I'ocynapcrBennas
obmecTBa ¢ COBMeCTHOI (hopmoii eructpauus AO
1.1. N bop . perucipal Menemxep npoekTa
COOCTBEHHOCTH: YaCTHOW M TOCY/IapPCTBEHHOH ) «Y CTOWYHBEIE HICH» U
JUIsl IPETBOPEHUSI B KU3HB MPOEKTA HavaJIo ee JAesSTEeIbHOCTH
I'enepanbhbIil
[Mocrymnenue Ha
o JTUPEKTOP,
1.2. Ionck nuBeECTOPOB pPacUeTHBIN cYeT .
. (hUHAHCOBBII
OpraHU3aIlU HHBECTUITI
JIUPEKTOP
13 Peanuzanus KOHKPETHBIX TPOTPAMMHBIX Menemxepsl
o MEPONPHUITHI N0 paCHPOCTPAHEHUIO HIEH IIOJIIPOEKTOB
I'enepanbHbIi
14 HanaxvBanue mapTHEPCKUX OTHOIICHUH ¢ JIUPEKTOP, TUPEKTOP
o KOHKYpPCHTaMHU TI0 CTPATErHIECKOMY
Pa3BUTHIO
. Lona nacenenus oxpyaa,
Mepui no opuenmayuu npeonpuamus Ha yeiegou
2. NPUBEPICEHHO20 UOESM
cezmenm N
YCMOU4U8020 pA38UMUL
ITo BO3MOKHOCTH ITPOBECTH aHAIIH3
21 HEYIOBJIETBOPEHHOT'O CIIPOCA ¥ MPUYHUH, 1O Havanpauk otnena
""" | KOTOPBIM OH He OB ynoBIEeTBOpPeH. Hanoxurs MapKETHHTA.
CTPYKTYpY clpoca Ha CTPYKTYPY NPEeUIOKEHHS
29 [Ton6op n mepeopueHTaIMs IepcoOHaNa Ha Jlupekrop 1o
- MIOTPEOHOCTH HACEIICHHS TIepCOHATY
23 Cosznanne 3¢ PpeKkTHBHON TEXHOJIOTHI Kommepueckuit
o o0CIyKMBaHHUs OTpeduTeneh JTUPEKTOP
[MpennoxeHre HOBBIX BAapUAHTOB
24 KOMM yHHUKAIIH/A, HOBBIX HCTOYHUKOB TIOTYYICHUS Kommepueckuit
o nH(popManuy 1S LEJIeBOr0 CerMeHTa JIUPEKTOP
. IIposeden ananuz emxocmu
Meponpusmus no coopy kommepueckou .
3 pbiHKa, nompebumernet,
unghopmayuu
KOHKYDEHMO8
[IpousBecTr OLEHKY MOTEHIHUATHLHON EMKOCTH
3.1, | PRIHKa. [TpoBOIUTE CErMEHTAINIO HE TOIBKO 110 Havanpauk otnena
o PETHOHATBHOMY IIPH3HAKY, HO H I10 MapKeTHUHTa
MOTPEOUTETHCKOMY YPOBHIO
COop uH(pOpMAIHU TIO TIOTPEOUTEIISIM
p uH(op P Havanpauk otnena
3.2 MIPOAYKIMH (TesedOHHBIH orpoc,
MapKeTHUHTa
AHKETHPOBAHNUE)
Havanpauk otnena
3.4. CO6op nH(OpMALIIK IO KOHKYPEHTaM A

MapKCTHHTa
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Kpurtepun ouenkn

No OTBeTCTBEHHBINH
Meponpusitue Cpoxk CTEeNEeHU JOCTHKECHUS
n/n . HCIIOJTHUTEIb
MOCTABJIEHHBIX LeJeil
Co30anbl 6a3bl OGHHBIX NO
nompeoumensim u
Meponpusmus no no020moeke aHAIUMUYECKUX
KOHKYpeHmam,
4. Mamepuanos no auaiuzy Haubonee
no360asI0WUE PEANLHO
NepPCneKmueHbIX Ce2Mennos polHKa
OYEHUBAMb 803MONHCHOCMU
Ha polHKe
[IpoananusupoBaTh notpeduTeNneit nHGopMaIn
P P P bop Havansauk otnemna
4.1. C BBIJICJICHHEM HauOoJee MPHOPUTETHBIX
. MapKeTHHTa
CyOBEKTOB B3aUMOJICHCTBHS
[epecmotp nopsiaka oOMeHa MapKETHHT OBOM
nH(popManny BHYTPHU NPEINPHATHS, a TIaBHOE .
op peatib ’ I'enepanbHbIi
— CJIO)KMBIIEr0Csl OTHOIICHHS CO CTOPOHBI
4.2. JUPEKTOP, HAYAJIbHUK
YIIpaBIeHYECKUX CTPYKTYP K POJIH OTAEIA
oTzeIa MapKeTHHra
MapKeTHHra B (QOPMHUPOBAHNY U TIPUHATHI
YIPaBICHYECKUX PEIICHUIH
Co3iaHne CTPYKTYpBI ¥ OTIEpaTHBHOE BEJICHUE
TPYKTYP P Pa3 B HauvansHuk otrgena
4.3. | xoMIbIOTepHOH 0a3bl JaHHBIX « KOHKYpEHTED,
KBapTal MapKeTHHTa
«ITorpeburenm»
44 [NozumonnpoBanne opraHu3anny Ha Paz B Hauansauk otnena
o PETHOHAIBHBIX PBHIHKAX KBapTal MapKeTHHTa
5 Tpeonooicenus no ougppepernyuayuu Paspaboman nepeuens
) npeonazaemvix uoeu uoeti
Co3iaHne Map)KMHAJIBHOTO 3a00pa MO KaXKI0M .
P p y DUHAHCOBBII
5.1 BBIITYCKAa€MOMY BUY IIPOIYKIIUH JUIS HPEKTO
OTIpeIeITICHUsI YPOBHS €€ IOXOAHOCTH DEKTOp
Pas Jupekrop no
5.2. DopMUpOBAHUE IJIAHA PA3BUTHUS MecAI CTPaTErM4ECKOMY
Pa3BUTHIO
Pa3paboTka cHCTEMBI yIIpaBIEHYECKOr0 ydera .
P . yrp yaerd, DHUHAHCOBBINA
5.3. | no3BosIIONIEH NPUHIUMATH PELICHHS 110 BBIOOPY HDCKTO
aCCOPTHMEHTA FMpEKTOp
6 IIpeonooicenusn no pexkiame u OMHOUEHUAM C Paspabomana pexnamnas
) 00WecmeeHHOCMbIO cmpamezus Op2aHU3AYyuU
PazpaboTka koHIENIMH (GPUPMEHHOTO CTHIIS
6.1 (¢upmennoro nBera, KoMIo3uIMK OyKIeTa, Hauansauk otnemna
MIPOCIIEKTa, KOHBEPTA, 3JIEMEHTOB O(OPMIICHHS MapKeTHHTa
(DMPMEHHBIX CEKIUH 1 TIOMEISHHH )
Pazpaborka 2-3 BapnaHTOB cloraHa u
Havansauk otnemna
6.2. | MCTIONB30BaHME JIYUIIETO U3 HAX B PEKJIAMHBIX
MapKeTHHTa
AKX
Pa3paboTka pekiraMHBIX TEKCTOB JUIsl IEYaTHOM
o Hauansauk otnemna
6.3. | mpoxykuuu, myonmmkamuii B CMU, PR, a Taxxke
. . MapKeTHHTa
JIMPEKT-MAPKETUHT aKIIUH U MEPOTIPHUATHH
Pa3paboTka KOHIIEINK y4acTHs B BBICTABKaX U
Hauansauk otnemna
6.4. | koH(pepeHIsIX (BEIpabOTKa KPUTEPHEB YIACTHSA
MapKeTHHTa
B HUX M KOHIIEHINS SKCIO3UIINN)
6.5 BersaBienne Hanbosee 3 QEKTUBHBIX CPEICTB Havansauk otnemna
" peKJIaMBbl M COCTAaBJICHHE MEIMaIuIana MapKeTHHTa
CocraBiieHne TeMaTHKO-(pHMHAHCOBOTO TITIaHA
o N Hauansauk otnemna
6.6. | pexIaMHBIX MEPOTIPUATHH Ha TOJI C Pa3OMBKOM

110 KBapTaJamMm

MapKeTHHI'a
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Kpurtepun ouenkn

No OTBeTCTBEHHBINH
Meponpusitue Cpoxk CTEeNEeHU JOCTHKECHUS
n/n . HCIIOJTHUTEIb
MOCTABJIEHHBIX LeJeil
PazpaboTka npeokeHni 1o 0CyIEeCTBICHNIO
TOPU30HTAJILHOW PEKIIAMBI, T.€. POBEICHUIO
KOHKYPCOB, IPE3€HTALUI, JerycTalui u 150.¢
YPCOB, P TUHH, 1 yv H APYT HauansHuk otmena
6.7. | MeponpuATHii IO MAOIUK-pHIIECHIICH3 (KOHKYPC
. MapKeTHHTa
Ha JIy4IINi OT/e, JIy4IIero Mponaranancra,
JYYIINH MapKETHHTOBBI HHCTPYMEHT).
OpraHu3anys ux MpoBeJCHUs
6.8 Omnpenenenne cnucka PacchblIKH, B TOM YHCIIE 10 Havansauk otnemna
o JJIEKTPOHHOU 110YTE MAapKETUHIa
6.9 MOHHTOPHHT PEKJIaMbl OCHOBHBIX KOHKYPEHTOB, | pa3 B Havansauk otnena
7 BBISIBJICHHE €€ CHJIBHBIX M CIIA0BIX CTOPOH KBapTal MapKeTHHTa
Ornenka 3¢ (HeKTUBHOCTH HCITOIb30BaHUS
pa3 B Havansauk otnemna
6.10. PEKJIaMHBIX CPEICTB NPENIPUATHS U
KBapTal MapKeTHHTa
olepaTHBHAs KOPPEKTHPOBKA MEJHaIlIaHa
PazpaboTka miiaHa MeponpHsTHIA 110
(hOpPMHUPOBAHUIO MOJOXKUTEIHHOTO NMHUIKA
o pa3 B Havansauk otnemna
6.11. MIPEANPHUSTHSL B CO3HAHNH TIOTPEOUTEIIEH.
KBapTal MapKeTHHTa

HCHOCpeIICTBeHHOG ydacTtue B €ro
OCYHICCTBJICHNUU

Peanmaum JAaHHOT'O IIJIaHa  BO3J1aracTrcs

Ha TIUICHYHM TCpCOHAIa OpraHUu3aluu,

COOTBETCTBEHHO CTPYKTYpY YIIPaBJIECHUSI UM MOXHO KOPPEKTHPOBATh COIJIACHO LM U 3aJa4aM

wiaHa. [ J1aBHyI0 pojb 3/1€Ch HEOOXOIUMO OTBECTH CIIY)KO€ MapKEeTHHTa, KOTOpasl U BBIIOJIHSACT

¢byHKIUIO CITyKOBI TUTaHUPOBaHMs Ha 11eb B cucteme CKAJIAP.
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3.3. IIpakTH4eckoe NpUMeHEeHHEe TeXHOJIOTHH IPOEKTHOI0 YIIPABJICHHUS

Ocobennocmu ynpagnenusi KOMNIeKCHbIMU Yele8blMU NPOeKMamu yCmouyueo20 pa3eumisl
B npoekTHOM yrpaBieHUM HAOIIOAAETCS TPYAHOCTh CHUHTE3a CHCTEM OIEpPAaTHBHOTO

YIPaBJIEHUS MPOLECCOM M CHUCTEMBI, CBSI3aHHOM C JOJTOCPOYHOW IPOTPAMMOM PA3BUTHS.
[Ipupona >TOH TPYAHOCTH OOBSACHIETCS «IJIUHOW» IUIAHOB: IEPCIEKTUBHAS Iporpamma
pa3BUTHs TpeACTaBisieT coOoi ruiaH Ha 12—15 meT, a cucreMa ONepaTHMBHOTO YIPABICHHS
UMEET IUIaH, IPOJOJDKUTEIBHOCTh KOTOPOTO U3MEPSIETCS] CYTKaMU, HEJEISAMH U HE IIPEBOCXOAUT
OJIHOTO roja.

B coBpeMeHHOI SKOHOMHUYECKON TEOPHH MOJA00HOTO pojia MpodaeMa BhIpaXaeTcsi B BUJE
orpunarensHoro  3¢ddekra Macmraba: HapallMBaHUWE  IPOM3BOJCTBEHHBIX  MOIIHOCTEH
NpeanpusTHs OyJeT CONPOBOXKIAThCS CHIKEHUEM CPEeIHUX OOIIMX M3AEPIKEK Ha MPOU3BOACTBO
eIMHUIIBl TPOAYKLMHU, OJHAKO CHIDKEHHE H3JEepKeK OyAeT MPOUCXOAUTh 10 JOCTHXKEHHS
NPEINpUATHEM OINpPEAEICHHBIX pa3MepoB. JlanbHeiiee HapamuBaHHe 00BEMOB IPOU3BOJCTBA
OyZeT CONMPOBOXKAATHCS MOBBIIICHUEM JOJTOCPOYHBIX CPEIHUX O0ImuUX wu3aepxkek (puc. 48).
DKOHOMUYECKOH TeopHel JTO sABICHHE OOBACHICTCS POCTOM CIOXHOCTH YIPABJICHHUS
KPYITHOMACIITAaOHBIM TPOM3BOJCTBOM M INPOEKTaMH, M KaK €€ OCHOBHOE pELICHHE - BBIOOD
ONTHMAJIBHOTO pa3Mepa npennpustus. Ha npakTuke Ui NPEONONIEHHUS WIM CMATYEHUs
TPYAHOCTEN TPUHATHUS YIPaBICHUECKUX PEIICHUH, COCTaBISAIOIUX CYTh OTPULATEIBHOTO
spdexTa MacmTaba, 3a4acTyi0 pa3pabaThIBAIOTCA M NPUMEHSAIOTCS  KOMITBIOTEPHBIE
MH(GOpPMAIIMOHHbIE M KOMMYHHUKAI[MOHHBIE CUCTEMBbl. B ciydyae ycCHemHOCTH 3THUX YCHUIIHH
KpUBas CPEJHMX JOJITOCPOYHBIX M3IEPKEK CHayajla MaJaeT, a 3aTeM, HauMHasg C MOMEHTa
MCUEepIIaHus JCUCTBUS TOJIOKUTENBbHOTO 3(deKkTa MacmrTada, CTAaHOBUTCS Oojiee MM MEHee

TOPU30HTAJIBHOM.
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Peanuzamust  10ATOCpPOYHBIX  MOpPOrpaMMbl  OpelINoiaraeT Ha  KakIOoW  CTaauu
MPOEKTUPOBAHUE HU3MEHEHHH B CHUCTEME OINEPATHUBHOTO YIPABICHUS YK€ H3MEHUBLIUMCS
MPOU3BOJICTBEHHBIM TMporieccoM. Takum 00pa3oM, BO3HHKAaeT HEOOXOTUMOCTb CO3JaHUS
CUCTEMBI, TO3BOJIAIOMIEH PYKOBOIUTENIO OLEHUTh OPraHU3ANHOHHYI0 OOCTaHOBKY MIpH
peanu3anyy TOW WM NHOW KPYITHOM KOMIUIEKCHOM LIEJIEBOM IIPOrpaMMBI.

Ocobennocmu npoexmupo8aHusi KOMIIEKCHbIX Yele8blX NpocpamMm 6 MpaHCHOPMHBIX CUCIEMAX

I'py3o06opor B 000K TpPaHCHOPTHOW CHUCTEME BCErJAa MOXET OBITh TPUBEICH K
9acoBOMY TPYy30000pOTy, YTO Jae€T BO3MOXXHOCTH MJIsi MPSIMOTO CpPaBHEHUS (PAKTHIECKOTO
rpy30000poTa ¢ MpeenbHON TEXHUIECKOW BOSMOKHOCTHIO TPAHCIIOPTHOM CHCTEMEL.

YacoBoil rpy30000pOT MOXKET OBITH MOJIOKEH B OCHOBY [AJBHEUIIEr0 aHajan3a Kak
0a3oBas BeNMYMHA. JTa BEIMYMHA JTOJDKHA HAXOAUTHCS TMOJ KOHTPOJIEM PYKOBOIUTEINS JTHO00TO
TPAHCIIOPTHOT'O BEJIOMCTBA KaK OJMH U3 HECKOJbKHUX MTOKa3aTeseH.

B3sB B KauecTBE OCHOBHOTO IOKa3aTellsi 4acOBOM OOBEM, MBI MOXKEM Ha KaXKIbIi 4ac
UMETh BEJIMYHMHY «4acOBOrO0 0ObeMa» Mo BceM MapuipyraM. Ecim 3Ta BelWMYMHA HAYMHAET
3aMETHO OTKJIOHSTHCSA OT 3aJaHHOM, TO BCErJa MMEETCS BO3MOKHOCTh YCTAHOBHUTH, MO KaKUM
MMEHHO JKEJIe3HBIM MapuipyTaMm (pakTHUIEeCKH MPOU30IILI0 CHIKEHHE 00beMa.

Takass «cTaTUCTUKa» YacoOBOr0 oOBeEMa Tpy30000pOTa MOXKET PacCMATPUBATHCS Kak
UcXonHas wWHpOpMAIUs Ui  OOHAPYKEHUS «Y3KMX MECT» B CHUCTEME YIPaBJICHUS
TPaHCIOPTHPOBKOH TPy30B. COOTBETCTBYIOIIHME CIYXKOBI MOTYYarOT BO3MOXXHOCTH CJIEIUTH 3a
MPAaBUWJIBHOCTBIO UCTIOIB30BAHUS UMEIOIIUXCS TEXHUUECKUX CPENICTB.

QukcHpyss HUMEIOIIUECS TEXHUYECKUE CpPEICTBAa TPAHCHOPTHPOBKU TPY30B Ha BCEX
YPOBHSX YIPABIICHUS, MBI CO3JJa€M OCHOBY €IMHON MH(GOPMAIIMOHHOHN Oa3bl.

[Ipu pacyerax cieayeT PyKOBOJCTBOBATHCS OJHUM W TEM Ke MPUHIUIOM: Jto0as
OCHOBHAasT WJM BCIOMOTarenbHash (YHKIMS CHCTEMbl TPAHCIOPTHPOBKHM TPY30B BCeria
OTpaHMWYEHA NPOU3BOJAUTEILHOCTHIO TEXHUYECKUX CPEACTB. OTa BEJIMYMHA MOJJEKHUT
OTpeNeNieHUI0 Juid Kaxaou omepanuu. OTHOmIEHHE (HAKTHUECKON MPOU3BOIUTEILHOCTU
TEXHUYECKUX CPEJICTB K HMX MACOPTHOM [aeT HaM YyKa3aHWE Ha IOJHOTY HCIOJIb30BAHUS
TEXHUYECKUX BO3MOXKHOCTEH. COM3MEpPUMOCTh BCEX BHAOB TEXHUYECKUX CPEACTB IO
MIPOU3BOIUTEIIBHOCTH JOCTUTACTCSl UX NMPUBEICHUEM K 0a30BOW BEIMYMHE - YACOBOMY O00OBEMY
nepeBo3ok. CaM 4acoBoil 00beM paccMmaTpuBaeTcs Kak (akTHUeCKasl yclyra TpaHCIopTa Bcel

CUCTEMC OGH.IGCTBGHHOFO MMpoOu3BOACTBA.
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Omanvl npoexmHno2o ynpasieHus NOmpeoHOCmaMU
Oman 1 - Tounwli yuem umerowuxcs cpeocms u ux Koau4eCmeeHHas OYeHKa
Havano paGoThl 0 MpOEKTUPOBAHUIO CUCTEM YIIPABICHUS - 3TO YACHEHHE 1eiu. Mmeercs

MHOTOYMCIIEHHAs JUTEpaTypa MO MPOrpaMMHO-LIEIEBOMY IIAHUPOBAHUIO, KOTOpasi MOCBSIIEHA
COCTaBJICHUIO TaK Ha3bIBaeMbIX JepeBbeB Iieneil. Ham Toxke HEOOXOOMMO HEKOTOpOE IepeBO
LeNnel Juig TOYHOTO y4eTa UMEIOIUXCS CPEICTB U UX KOJIMYECTBEHHOM OLIEHKH.
PaccmaTtpuBas nepeBo ILieneil HE Kak Ielb, a KaK CPEJICTBO COBEPLIECHCTBOBAHHUS CHUCTEMBI
yIpaBJIeHUs, 0OpaTUM BHUMaHHE Ha OCHOBHYIO (DYHKIIMIO CUCTEMBI TPAHCHOPTUPOBKH I'PY30B -
[IEPEBO3KY.

TouHBIM ydeT MMELUXCA CPEACTB M MX KOJIMYECTBEHHAs] OLIEHKA IIOJIy4aTcs TOJIBKO

TOorga, Korga Mbl YCTAHOBUM MOIIHOCTDH COOTBGTCTByIOIJ_[eI\/'I CHUCTCMBEI.

PaccmMoTpuM  aOcTpakTHYr0 M KOHKPETHYIO  MOIIHOCTh CHUCTEM Ha  IpUMEpe
aBuanepeBozunka OAO «Aspodmory.
Hcxonnple JaHHBIE W METOJMKAa pacdera HEOoOXOIWMOH  MOIHOCTU CHCTEMBI”
MpeCTaBIeHBI B Tabm. 15.
Tabn. 15.
LT
Ne Emunuia
HaumenoBanue napamerpa | O00O3HAUEHHE W METOIMKA pacyera Benuunna | Pasmepu
ILIL U3MEpPEHUS
OCTh
1 | CamMoneTo-KHIOMETPBI L, TeiC. KM | 211 871,00 L'r°
2 | Ormpasnennit BC 3a rogx n,, el 81 282,00 L°7°
3 | OOmuii HAJIET 4acoB 3a TOJ Loty 4acoB 271 906,00 7!
CpenHecyTOUYHBIN HayeT
¢ 0l
4| vacos omnoro BC 1-eym Hacos 8,20 LT
5 | Kom-so BC m el 93,00 L1°7°
6 | [TepeBe3eHO rpy30B 3a TOI P TBIC. TOHH 145,30 LT
7 | IlepeBo3ka rpy3oB 3a 1 yac e TOHH 16,587 LT
n
8 | Ornpasnenuii BC B 1 yac n =200 el. 9,28 00
i e~ 365-24 i
L.
9 CpenHss MpOTsSHKEHHOCTh L =" TRIC. KM 2.61 170
OJIHOrO JTarmna n.,
10 | Tonosoii HaseT oqaoro BC Bsos = bieym =365 4acoB 2 993,00 I°7!
L.
1 Texuuyeckas CKOPOCTh = s 77921 77
JI0CTaBKU iy
L.
12 BaszoBas BeMunHa CKOPOCTH V.- ; afa 260,07 77
JIOCTaBKU B CHCTEME 32 TOJI 365-24-m

? Mcrionb30BaHbI JaHHbIE rogoBoro otgeta OAO «Aspodaor» 2006 rox (1. 1-7 TaGmuisr)
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Ne Enmnnuna LT
HaummenoBanue mapamerpa | OOo3Ha4YeHHE U METOIMKA pacuera Bemnunna | Pasmepn
ILIL. H3MEpEeHHS 0CTE
YacoBoii 00beM MEpPEeBO30K C
TEXHUYECKOU CKOPOCTHIO P
13 | (mpou3BeneHNE Macchl rpy3a PV e =V, T*KM/4 12924,51 LT
Ha ero nepemeineHue 3a 1 365-24
qac)
(v V 2
14 KBagpat oTHOCHTENBHOMN (W)z _| Vmex (KM /q)z 8,98 12T
CKOPOCTHU JOCTAaBKU i V.
5 | Qbwas semia N=PV, . )-(W)> Tpanfuac | 116 024,78 | 57
TPAHCIIOPTHON MOIIHOCTH ~
YacoBoii paxTryeckuit
i P
16 00beM MEPEBO3OK 6a30B0ii PV, . = iy ——— 4313,66 72
BEJIIMYMHOH CKOPOCTH ~ 365-24
JOCTaBKH
17 CyMMa z[eq)eKTOB (B T’KM/‘I) Dm-mw/q = (PVmexAltmc) - (PVﬁa'jAltmc) T'KM/"I 8 610’85 L4T72
18 | Cymma nedextoB (B kM/4) D, =V V.. KM/9 519,14 Lr!

[Ipumeuanue:

1. CaMOHe’I‘O-KI/IHOMCTpLI - 00BeM pa60T51, HCYHUCIISIEMbII YMHOKCHUEM YK CJIa MMOJICTOB Ha KaXXJ0M JTallC IMOJICTa

Ha NPOTAKCHHOCTD JTala.

2. BC — Bo3aymHoe CyaHo.

[TogoGHBIM k€ 00pa30M MOKHO BBIUMCIHTH TPAHCIOPTHYIO MOIIHOCTH JIFO00U Apyroi

TPaHCIOPTHOM cucTeMbl. IIpu pacuerax cienyer pyKOBOACTBOBATHCA OJHUM M TEM XK€
OPUHLIUIOM: J100ass (PyHKIUS yIpaBJIeHUS NMPOM3BOJCTBEHHON CHUCTEMOW BCerJa OrpaHHuYeHa
IIPOU3BOJUTENBHOCTBI0 TEXHUUECKUX CPEACTB. JTa BEJIMYMHA MOJJIEKUT ONPENEICHUIO I
Kax0# onepaunu. OTHOIIEHNE (HaKTUIECKON MPOU3BOIUTEILHOCTH TEXHUUECKUX CPENICTB K UX

HaCHOpTHOfI AaC€T HaM YKa3aHHC Ha IMOJIHOTY HUCIIOJIb30BAHUA TCXHUYCCKUX BO3MOKHOCTEH.

Oman 2 - Cocmaenenue nepeurs HeOOCMamMOYHO UCNONb3YEMbIX MEXHUYECKUX CPeoCma
B Hamem ciayuyae yacoBoii 00OBbEM IEPEBO30K ONpPENENEH B pasmepe 12 924,51 Texm/4, a
¢bakTruecknii oobeM paBeH 4 313,66 TekM/4. JlOMOJHEHHEM SBIISETCS CymMMa «ae(eKToB» B
pasmepe 8 610,85 TekM/u.

PazHuna Mexay TEXHHUECKOW CKOpOCThIO (779,21 KM/4) U (DakTUUECKOH «yIelbHOM

CKOPOCTBIO Ha €UHHUILY TPY30II0AbeMHOCTH (260,07 kM/4) paBHa 519,14 km/4.
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CocraBnenue «1e(eKTHON BeIOMOCTH» CUUTAETCS 3aKOHYCHHBIM, €CJIM HaM yJIacTCsl HalTH
MOJIHYIO BEJIMYMHY 4acoBOro o0beMa B 8 610,85 T*KM/4, YTO PaBHOCHIILHO IMOTEPH YIACIbHOMN

cKopocTH Ha 519,14 km/4 (puc.49.).

5
Ig(P)
1292451 1
4]
\ ~
~
3 N
\ -~
N
2 ~ .
~
16,587 T T
; 12 924,51 Tekm/y
1 PN .
i ~N
779,21 kM|~ ~ KMy
260,07 km/u!
0 ! T
0 1 2 lgv) 3
Puc 49.

Crucok «1e(eKToB»:

1. HeucnpasHocms 8030yuiHbIX CYO08.

B teuenunn 2006 rona mo npuYMHE TEXHUYECKOW HEUCIPABHOCTH BO3IYLIHBIX CYJIOB
HEIOTOIYUYeHHBIH (IeheKT) 4acoBOi 00BEM MEpeBE3CHHBIX TPy30B cocTaBui 1636,06 Texm/4.
Jlnst mepexoia OT 3TOW BENMYMHBI K yAETbHOW MOTEPU CKOPOCTH, HEOOXOIUMO YacoBOi 00beM
(1636,06 T*xM/4.) pa3fenuTh Ha YaCOBYIO TPY30IMOJABbEMHOCTh MapKa BO3IYIIHBIX cyaoB (16,58
TOHH = 145 ThIC. TOHH /365*24), monydaeM BenuduHy Jedekra B pazmepe 98,64 km/u.

Jns ompenenenuss pasmepa nedekTa B T*KM/4, OBUIM HCIIOJIB30BAHbI CIEAYIOIIUE
UCXOJIHBIE JTAaHHBIE 32 PacCMaTPUBACMBI MEPUOA M CBSI3aHHBIE C ATUM J€(EKTOM: KOJI-BO H
KomMMepueckas 3arpy3ka BC HaxouBIIMXCS B NMPOCTOM HU3-3a JAHHOTO JedekTta (mpocToi -
BpeMs OT Mepefayd IPy300TIPABUTEIEM Ipy3a J0 Hayajga TPAHCIIOPTUPOBKU (BBUIETA) ILIIOC
BpeMs OT 3aBEPIIECHUS TPAHCIIOPTUPOBKH (IIPU3EMJIICHU) A0 Mepelaur Ipy3a rpy30IoIydaTesro),
BpEMs MPOCTOS, PACCTOSHHUE TPAHCHOPTHUPOBKM; HAa OCHOBE JTOrO0 IPOU3BENEH pacyer
TEXHMYECKON M 0a30BOM BEIWYMHBI CKOPOCTH JOCTABKH, KBaJIpaT OTHOCUTEIHHON CKOPOCTH
JOCTaBKU, YaCOBOW 0O0BEM MEPEBO30K C TEXHHUUECKOW M (PaKTHUECKOM CKOPOCTBHIO JOCTABKH, U
HETOCPECTBEHHO BEIMYUHA JIE(PEKTOB.

2. IIpocmoti BC noo noepy3rotil u 8vlepy3Kotl.

Bennumnna npocrtost moj morpy3Koi U BRITPY3KOH B HaleM cirydae paBHa 1463,84 1 ¢ km/u.
PaznenuB ee Ha 0OLIyl0 TpPYy30MOJBEMHOCTh Mapka BO3AYIIHBIX CYIOB, IMOJYYUM HOTEPIO

yaenbHO# ckopocTu 88,25 kMm/u.
165



3. Pemonm HazeMHbIX 30AHULL U COOPYIHCEHULL AIPONOPMOS.

3aziep’KKH 10 MPUYMHE PEMOHTA HAa3eMHBIX 34aHUN U coopykeHuil B 2006 roxy cocTaBmiu
1291,63 T * KM/4, aHAJIOTHYHO Pa3JENUB €€ Ha OOIIYI0 TPY30MO0ABEMHOCTh MapKa BO3YIIHBIX
CyzoB moxydum 77,87 km/d.

4. Texnuueckas no020moeKa K noiemy.

[Torepu yacoBoro oobeMa M3-3a TEXHUUECKOH MOATOTOBKM BO3AYIIHBIX CYIOB COCTAaBHJIA
947,19 T * kM/4 (57,11 km/u).

5. Jononnumenvhvle u 6biHYHCOEHHble MPeOOBAHUs ABUAYUOHHOU 0Oe30nAcCHOCmU Npu
HA3eMHOM 0OCIYHCUBAHUU.

Bennuuna mpoctoss mpu cOOMIONEHHM JIOTIOJIHUTENBHBIX W BBIHY)KJCHHBIX TpeOOBaHUI
aBHAIIMOHHOM Oe3omacHocTH coctaBmia 602,76 Tekm/4 (36,34 km/49).

6. Obecneuenue coprode- CMA30YHLIMU U PACXOOHLIMU MAMEPUATIAMU.

B teuenun 2006 rona mo npuyrHe HEe 00ECIEUEHHS TOPIOYe- CMa30YHBIMU U PACXOJHBIMHU
MaTepHaiaMi (KayeCTBEHHBIEC U KOJMYECTBEHHbIE XapaKTepUCTHKH MOcTaBoK ['CM u pacxoHbIX
MaTepHalioB) IOTEPH YacOBOIO OOBEMa NEpPEeBE3CHHBIX TPYy30B cocTaBuil 172,22 Tekm/4,
yaenbHbIe oTepu ckopoctr 10,38 km/4.

7. Tamoorcennoe u aomunucmpamugroe oghopmienue.

[Torepu vacoBoro odwvema rpy3a HU3-3a TAMOKEHHOTO M aJMUHHCTPATUBHOE O(OpMIICHHE
pU TpaHCHEPTHBIX M CTHIKOBOUHBIX pelicax JOCTaBKH cocTaBwiu 774,98 TekM/4, a BeIMUMHA
YAETBHOM MOoTepU CKOPOCTH 46,72 KM/4.

8. Coou KomnviomepHoU cucmembvl YAPasienust noJIemos.

B 2006 roxy npousonuio 26-Tb c60eB KOMIIBIOTEPHOI CHCTEMbI yIPABICHHUS MOJICTOB U 00LIEro
aqmuaucTpupoBanus (SkyTeam), moTepu vacoBoro oObeMa IMEPEBE3EHHBIX TPY30B COCTABUII
172,22 tekm/4, a ynensHbIe oTepu ckopoctu 10,38 km/4.

9. Asapuu 6 cucmeme 31eKMpPOCHAOICEHUSL.

3amepKKM O TIPUYMHE aBapuil B CHCTEME DJEKTPOCHAOKEHHS U oOecreyeHus
Oecriepe0OHOTO  MUTAHUS ~ ONEPATUBHBIM  TOKOM  MOTpeOuTenedl mepBoi  KaTeropuu
anektpocHabxenus, B 2006 roxay coctaBunu 258,33 texm/u (15,57 km/1).

10. He 6aazonpusmmvie Memeopoio2uyeckue yCioeus.

B cBsa3u ¢ HeOMAarompuUATHBIMH METEOPOJIOTHUECKUMH YCIIOBUSMH HEIOTOTYUYECHHBIH
(medexT) yacoBoit 00BEM TepeBe3eHHBIX TPy30B cocTtaBud 861,09 T*kMm/4, a ynenabHBIE MOTEPH

ckopoctu 51,91 km/u.
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11. Beauuuna ne gvisignenuvix oeghekmos
Benuuuna me eviasnenHvix Oeghekmos nomepu 4HaCOBOTO 0OBbeMa IMEPEBE3ECHHBIX TI'PY30B

paBHa 430,54 TexM/4, a yOeNbHOW MOTEPH CKOPOCTH AOCTaBKU (25,97 KM/4), YTO COCTaBIsET

npuMepHo 5% OT 00111eii BeTMYMHBI BBISBIICHHBIX U 3a()UKCUPOBAHHBIX TOTEPb.

CBomHas nedexkTHas BEIOMOCTh IIpeCTaBiIeHa B Tabm. 16.

Tabmn. 16.
Ne Bennuuna | Bennuuna PykoBoauTens cucTeMsl
H"H HanmenoBanue nedexra nedexra nedekra yrpasnenus (1-ro ypoBHs)
o T*KM/4 KM/4
1 2 3 4 5
| 3aziepKKu 110 IPUYUHE HE UCIIPABHOCTH 1636.06 98.64 JupekTop TeXHUYECKO-
BO3/YIIHBIX CY0B ’ ’ SKCIUTYaTaIMOHHOTO YIPaBICHUS
5 3aIep’KKH 110 MPUYMHE NPOCTOS BO3AYIIHBIX 1463.84 88.25 JlupexTop JemnapTaMeHTa rpy30BbIX
CYJIOB ITOJ] IOTPY3KOU U BBITPY3KOI ’ ’ IIEPEBO30K
JlupexTop ynpasieHus
3aIepKKH 110 PUYMHE PEMOHTA Ha3eMHBIX .
3 . N 1291,63 77,87 JKCIUTyaTaluy 31aHUN 1
3/IaHUI U COOPYKEHUH .
COOpY>KEHUH
4 3azIepKKH 110 PUYUHE TEXHUYECKON 94719 5711 JupexTop TeXHUYECKO-
HOATOTOBKU K nonery BC ’ ’ SKCIUIyaTallMOHHOI'O YIIPAaBJICHUS
3aIepKKH 110 IPUYHHE COOITFOICHUN
5 | JIONONHUTEILHBIX 1 BBIHYKICHHBIX 602.76 36.34 JlpexTop ymnpasieHus
TpeOOBaHMIT aBUAIIMOHHOM 0E3011aCHOCTH TIPH ’ ’ 0e30I1aCHOCTH ITOJIETOB
Ha3€MHOM OOCITY>KHBaHUH
3azepKKu 110 IPUYUHE HE 00ECIIeYCHUS Jlupekrop nemnapramMeHTa
6 | roprode- CMa304YHBIMU U PACXOAHBIMU 172,22 10,38 00eCTeueHHs TOPI0Ye-CMa309IHBIMU
MaTepHaIaMH MaTepHaIaMH
3aep)KKH IPH TPAaHC(EPTHBIX U CTHIKOBOYHBIX Jlupextop ynpasieHus
7 | peiicax nepeBo3Kax Mo MPUIUHE TAMOKEHHOIO 774,98 46,72 PErMOHAIBHBIX U MEXKIYHAPOAHBIX
1 aIMUHUCTPATHBHOTO OpOPMIICHHSI. cBs3ed
3azepKKu 110 pUYUHE COOEB KOMIIBIOTEPHOM
Jlupekrop nemnapramMeHTa
8 | cucTemsbl ynpaBiIeHHS TTOJICTOB M OOIIETO 172,22 10,38
nHpopmaTuzanyuu
aJIMAHUCTPUPOBAHHS
3aziepKKu 110 IPUYMHE aBapUil B CHCTEMax .
9 sep P p 258,33 15,57 I'maBHBIN 3HEPTETUK
JIEKTPOCHA0XKEHHS a3POIIOPTOB
10 3aIepiKKH 110 MPUYMHE He OJIaronpusiTHBIX R61.09 5191 JlupexTop ynpasieHus
METEOPOJIOTUUECKUX YCIOBHI ’ ’ BO3/IYIIHBIM JIBIDKEHHEM
HPEKTOp YIIPABJICHHS 10 00IINM
11 | He BBISIBICHHBIE 3a1€PKKU 430,54 25,97 Aup P yup B
BOIpPOCaM
Hroro | 8 610,85 519,14

MpbI BUAMM, YTO COCTaBIeHHE «IC(HEKTHON BEJOMOCTH» MPEANPUHUMACTCS ISl MOJTHOTHI

aHann3a paboThl TPAHCIIOPTHOU cHCcTeMBbl. BakHbIM (DakTOpOM SBJISETCS TO, YTO BCE BEIIMUHMHBI
BBIPAXKAIOTCS Yepe3 OJUH U TOT XKe IMOKa3aTellb - YMEHbIICHHE YaCOBOT0 00beMa MepeBO30K BCEi
TPAHCHOPTHOM CHCTEMOH. DTO JaeT BO3MOXKHOCTb BBIACTHTH 00Jiee TOHKYIO CTPYKTYpY
OpraHu3aluy IPOU3BOJICTBA B TPAHCIIOPTHOU CUCTEME.

OOpatumMm eie pa3 BHUMaHME HA YHUBEPCAIbHBIN XapakTep «Ie(EeKTHONH BEAOMOCTH»: C

HEell MOKHO paboTaTh B J11000M OTpACH U JII0OOOM MPEANpUATHU. Takoe MpeCcTaBlIeHUE JaHHBIX
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B «1e(eKTHOM BEIOMOCTH» JIENaeT BCE BUIBI MOTEPh COM3MEPUMBIMH, T. €. OHU MPHUBOIATCS K
YHU(DULIUPOBAHHOHN eIMHUIIE U3MEPEHUSI.

Oman 3 - Bvlsgnenue Henoiadok 6 cucmeme ynpaejieHus
Kamz[aﬂ npu4uvHa, 1o KOTOpOfI TCXHUYCCKUC CPCACTBA HCIHOJIB3YIOTCA HC INOJHOCTHIO,

MOPOXKAAET YyIpaBieH4Yeckylo ¢yHkuuoo. Takum o00pa3oM, eciam Mbl XOTHM IOJYYHThb
3 PEKTUBHYIO CUCTEMY YIPABJICHUS, TO JODKHBI JBUTAaTHCS B HAILIEM aHAJIM3€ OT MIPOU3BO/ICTRA.
CaM npou3BOJACTBEHHBIN MIPOLIECC, PACCUUTHIBAEMBIN IO BEPXHEMY IPENEIY WIH M0 NPEAEIbHO
TOCTH)KUMOMY ~ TEXHMYECKOMY  YPOBHIO, TIOJIHOCTBIO  Ipejonpenenser Bce  (QYHKIHUH
IIPOEKTUPYEMOM CUCTEMBI YIIPaBICHUS.

MeTo10510rH4ecKOe 3HaU€HNE MAaKCUMalIbHON BEJIMYMHBI TPAHCIIOPTHOI'O MOTOKA COCTOUT
B TOM, YTO Pa3HOCTb MEXIYy MaKCUMaIbHOH M (aKTHUECKOW (peasbHOM) BeTUYMHAMH
TPAHCHOPTHOTO MOTOKA MOXKET OBITh MPEACTABICHA CYMMOM BEIHUUH, 00Pa3yIOMUX «1e(EKThI»
CUCTEMBI TPAHCIOPTUPOBKH I'PY30B.

PaGota Ha »3TOM »JTame 3aBepliacTCs OTHECEHHEM KaXJIoro BHIa «aedekra» K
KOMIIETEHIIMH COOTBETCTBYIOLIETO PYKOBOJAMTEINS CUCTEMBbl ynpasieHus (tabm. 16, cronbern S5,
IIe yKa3aHbl OTBETCTBEHHBIE PYKOBOAUTENW 1-ro (BeIcuiero) ypoBHs ympasieHus). He
UCKJIIOYEHA CUTYalMs, IpU KOTOPOIl 32 HEKOTOPBIE BUJIbI IPOCTOSI TEXHUYECKUX CPEACTB HEKOMY
oTBe4aTh. B 3TOM cilyyae MBI BCTpedaeMcsl C TaK Ha3bIBAEMBIM OPraHU3AIMOHHBIM J1e(EKTOM

CUCTEMBI YIIPABJICHUS.

Oman 4 - Pazpabomka meponpusimuil no co8epuleHCme08anuI0 CUCmemMbl YNPAasieHUs.

Meponpusatiss 1O COBEPLICHCTBOBAHUIO CHUCTEMBI  YIPABJICHUS OTIMYAKOTCI  OT
MEpPONPUATHI MO yBeNUMYEHUIO (OHOA TEXHUYECKUX CpeAcTB (T. €. MO0 YBEJIWYCHHUIO
IPY30MOBEMHOCTH TEXHUYECKUX CPEJCTB TPAHCIOPTHUPOBKH TIPY30B) TEM, UYTO OHHU He
[IPEAINOJIAaral0oT MU3MEHEHHMS TEXHUYECKUX CPEACTB, a IMPEIAIONAraloT COKpalleHUE BPEMEHU
IIPOCTOS TEXHUYECKUX CPEJICTB.

Onpeoenenue cmoumocmu 0eghekmos
B 2007 rony OAO «Aspodaor» miaHupyeT YBEIHMYUTh 0OBEM I'Py30BBIX MEPEBO30K Ha

15% wu, Tem cambplM, npuoOpecTd BO (paxT W BBECTH B OSKCIUTyaTallMIO0 JAEBSATH
OMKHEMarucTpalbHbIX caMoieToB cepun SSJ-95.

JUis  yKa3aHHOTO YBEJNWYEHMs IapKa IOABMXKHOIO COCTaBa IIOHAAO0ATCS KakKue-TO
KanuTangoBioxkeHus. Ilpumem >Ty Benuuuny paBHoi 1 575 mun. py6. (mo nanasiM otueta OAO
«AdpodIIoT» KaTalo)KHas LeHa MOCTaBKH OAHOTO camosieta SSJ-95 Ha oauH roa B cpeaHeM

cocrasisier 175 muH. pyoineit).
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Tot xe camblil 3pdeKT pocTa oObeMa MEPEBO30K MOXKET OBITh MOTYYEH, €CIH yAeTbHas
CKOpOCTh Ha €AMHUILY TPY30MOTBEMHOCTH (32 CUET COKpAIIEHUsI MPOCTOEB) OyAET yBeIHUYeHa C
260,07 mo 299,08 xm/u.

[Mpupoct 39,01 km/a = 39 010 M/u obxomurcs B 1 575 muH py6. Takum obpazowm,
CTOMMOCTH YBEJIMUEHUS yIeNbHON ckopocTu Ha 1 M/4 1o Bcelt cetu paBHa 40 373,75 pyo.

B namewm cnydae o6mas cymma nedexroB coctasmia 519 140 mM/4, a CTOMMOCTD KaX10TO
«BO3BPAILIEHHOT0» METPa B 4aC CKOPOCTH B cucteMe cootrBeTcTByeT 40 375 pyo.

Ycrpanenue yka3aHHbIX nedektoB qaet adpdekt: 519 140 * 40 373,75 = 20 959 626 254,47 pyo.
Opeanuzayus pabom no peanuzayuu KOMNIEKCHbIX Yelebix npocpamm

PaccMmoTpeHHBIE 3Tanbl MPOrpaMMBbl COBEPIICHCTBOBAHMS CUCTEMBI YIIPABICHHS SBISIOTCS
HEO0XOIMMOM MPENNOCHIIKON OOJBIION OpraHn3aTopcKoi paboThl. ONMUCAHHBIA NEpPBHIi dTal -
YCTAQHOBJIEHHE TPEJEIbHON MPOU3BOAUTEIBHOCTH HMEIOIIUXCS TEXHHUUYECKUX CPEICTB - JaeT
BO3MOKHOCTb BBECTU IIOHATHE WACAIBHOM opranusauuu. I[Ipu wupeanbHON oOpraHu3anuu
MOJIHOCTBIO HCHOJB3YIOTCS BCE BO3MOXXHOCTH TEXHHYECKHX CPEICTB, T. €. HET MPOCTOEB
oOopynoBanusi. Ha s3bIke HSKOHOMHKH 3TOMY OIPEIENICHHIO COOTBETCTBYET IpeesibHas
BennuuHa (GoHnooTAaun. CyliecTBYIOIIME CHCTEMBl YIPABICHHS CKJIaIbIBAIUCh CTUXUITHO, TTOA
BIIMSIHMEM 3alpOCOB MPAKTUKU. HEKOTOpble 3JeMEHTHl 3TUX CHUCTEM B HACTOSIEE BPEMs YKe
yTpatuian cMbica. [IOCKOJBKY 3J€MEHTaMH CHUCTEM YIIPaBJICHUS SBISIOTCS OO, TpeOyeTcs
MakCUMyM TakTa B IIPOLECCAX COBEPIICHCTBOBAHUS CUCTEMbl M  KOHCTPYHPOBAHHS
OpraHU3alMOHHBIX MEXaHU3MOB.

YcTaHOBIIEHUE MTPEIEIBbHOM MPOU3BOAUTEIBHOCTH UMEIOLINXCS TEXHUUECKUX CPEJCTB JIaeT
BO3MO’KHOCTh BBECTH IOHSTHE UJICATHLHON OpraHU3aIHH.

[Tpu uneanbHOM OpraHM3anuy NOJHOCTBHIO UCTIOJB3YIOTCS BCE BO3MOXXHOCTH TEXHHUECKUX
CPeACTB, T. €. HET MpocToeB oOopyaoBaHus. Ha s3bIke SKOHOMUKH 3TOMY OIPEAEICHUIO
COOTBETCTBYET IpeJiesibHAs BEIMYMHA (DOHIO0TIAYH.

OcHoBHast (pyHKIMS PYKOBOJHUTENS-OpraHu3aropa — pas3paboTka M peaiu3aius IUIaHa,
OPUEHTHPOBAHHOT'O HA JIOCTH)KEHHE MTOCTABJICHHBIX EJIEH.

Cucmema « CKAJIAP»
Jnsa  Hamrero cimydas  OpencTaBUM  IUIaH - LeneBoM  mporpammbsl  «lloBblieHue

3 PeKTUBHOCTH TPY30BBIX aBuanepeBo3ok OAO «A3podaor» B Buae TaOIUIBI HEPAPXUH 1IeTIeH
n0 2-ro ypoBHs (Ta0n.17., mpuBeseHa a0 2-rO ypOBHS ILIEJIEBOIO PYKOBOJICTBA, OCTAJIbHBIC
YPOBHH U MX JIETATUPOBKA HOCIT YHCTO MPAKTUYECKUNA XapaKTep U HE MPEJCTABISAIOT MOKa IS

HAaC HAy4YHOI'O MHTEpEeca).
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Ta6n.17.

C3 Cs
C1 KTO C24TO KOTZA C4TJIE CKOJIBKO C6 KAK Ipumeyanue
3ananue,llean = g
E =
J:/'“ ﬁ?ﬂ ; Pecypcbl mux | Ilian = g5 Hegercr npupoct
: OTBeTCTBEHHOE JINLO Heas, 3 Mecto KOJI-BO, MJIH. BbINOJTHEHHUSI g H E foce CKOPOCTH)
Conepskanme saxamms NPHPOCT E pyo 3aiaHus g E ; ?15::/1:)”“““ P
Aep an CKOpOCTH, : E g
KM,4 g o} E &
O S
KoMiiekcHoe noBbIlIeHHE
3(peKTHBHOCTH rPy30BBIX TeppuTopuamsuo
aBuanepeBo3ok OAO (Cokpaluenne 10 pacnpenenenmbie
1 A | Tenepannmbiii pasMepos aegekra ckopocrn ITC - 104,03 Aeka. | 06BeKTHI M 4200 AFT, AFI, 519,14 | 415,11 104,03
Jupextop OAO Coxpaienne o0ueii BeJUYUHbI Ae(eKTOB AFP, AFL
2010 HHppacTpykTypa
ckopocTH AocTaBku Ha 104,03 km/4, o
OAO
oTHOIEeHUI0 K BetnunHe 2006 r. (10
ypoBHsi 415,11 km/4).
. I'eorpadguyeckn
Jupexrtop Llenrpa Coxpamenne 1ep)eKTOB TPAHCIOPTHOI no
2 AFT | TexHUKM H CHCTEMBI B 00J1aCTH TEXHUKH U 41,82 nexa0. pacipereIeHuast 1688,40 AF1, AF2, AF4, 166,41 138,32 41,82
. . TeXHUKA H AF8
TexHoaoruii TT TeXHOJIOTHii 2010
TEXHOJIOTHHU
PacripeneneHnbie
PervonasbHbie 00bEKTHI
3 | AF1 | Jupexrop TDY CoKpaileHie CpOKOB 3aepIkeK MO NpHHHe 13,73 710 WIOH. | PEMOHTO" 554,40 AF11, AF12 D1 | 4545 4545 13,73
HeucnpasHocTelt BC. 2010 9KCILTyaTalluOHHBIX
ciyx6. ITpotokou
Ne2021TDY.
o des CeBepo-3arnaHsblii,
4 AF12 | Ucnomn. gupekrop Hamuue pezepsa BC. 6,87 3008 : LlentpanpHblii n 277,20 AF121 D1 22,73 22,73 6,87
Bocrounstit pernon PO
3am.up TOV no 10 Mait LentpanbHblii,
5 AF13 OB IToBerenne HagexHoctn BC 6,87 2008 Cubmpckuii O 277,20 AF131 D1 22,73 22,73 6,87
CokpalieHle CpOKOB pa3rpy304HO- o PeruonaLHIe Ciyx6L
6 | AF2 | Jtupexrop ATTI pai POKOB pasrpy 15,81 xexa6. | IIPP. PacmpecieHHbIe 638,40 AF21, AF22 D2 | 70,60 54,79 15,81
MOTPY304HBIX PaboT.
2010 1o npoTokoiry Ne3903
Pyk-1b cHaO)eHUS IIpuoOpereHne AOMOIHUTEIBHBIX U PEMOHT o (eB Tymcoso, 1112, HI-1,
7 | AR21 | 1Y pHobp m P 9,88 A0 BCB- | Camapa, Ci6, 399,00 AF211,AF212 | D2 | 44,13 34,24 9,88
JTTI CYLIECTBYIOIIMX TaKeJIaKHBIX MEXaHHU3MOB. 2008
ExarepunOypr.
3 AF22 Pyk-1b yrpaBneHust IoBsieHne 3 GEKTHBHOCTH YIIPABICHUS 593 1o ceHT. | Tromens, KanmunuHrpasn, 239.40 AF221 D2 26.48 2055 593
CKJIaJIOB CKJIaJIaMH. 2010 YensOunck, XabapoBck
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C3 Cs
C1 KTO C24TO KOTIA C4TJE CKOJILKO C6 KAK Ipumeyanue
3ananue,llean
. it MecTo ornpezeneHo 1mo
9 | AF4 | Mupexrop TOY g(‘)’?jf;i’;ﬁi?g;‘gf TEXC““““K"” 10,19 nexa6. | TIportokomy Ne23- 411,60 21123;’ AF42, D4 | 3998 29,78 10,19
A ¥ B 2010 61TDY
ToBsblIlIeHHE MOOUIILHOCTH | 10 SIHB. OIPEICIICHO
10 | AF42 | 3am dupexrtop TOY OTIEPATHREOCTH TIEpCONAT, 6,55 7010 npoTokoom Nel91-TTTT 264,60 AF421 D4 25,70 19,15 6,55
it
. . OIPE/ICIICHO
11 AF43 | 3am [Qupextop TOY Koopnunanus neifictBuii nepconaiia. 3,064 3183264 npotoxkonom Nel91-TTIT 147,00 AF431 D4 14,28 10,64 3,064
10 WudopmanonHbie
12 | AF8 | Jupexrop JUC Tosbimenue nagexuoctt KCYIIHA. 2,08 Aekab. | OTOT 84,00 AF81 D8 | 1038 8,30 2,08
2010 TEPPUTOPHATIEHBIX
MIPE/ICTABUTENLCTB.
Ao Kpacronap, Va, AF811, AF812
13 AF81 | Hupexrop AUC IToBermenne HagexHoctn KCYTInA. 2,08 Jiexa0. Kemeposo, 84,00 ’ ’ D8 10,38 8,30 2,08
AF813
2010 Kamuuunrpaz, Cno
Jupexrtop LlenTpa Coxpamenne ae)eKTOB TPAHCIOPTHOI o 110 TIpoToKomy Ne78-
14 AFI HNuppacTpyKTyphbl CHCTeMBI B 00J1aCTH UH(PACTPYKTYPBI H 36,41 aeKao. 1 63Cp yow 1470,00 AF3, AF6, AF9 103,82 67,41 36,41
u DHepreTuku U9 JHEPreTHKH 2010
. MecTo 3maHuii u
PeKOHCTpYKIHUS U PEMOHT 3JJaHUi U it .
15 AF3 JHupextop ¥YI3C COOPY)KEHHUH, y4aCTBYIOLMX B IIPOLEIYpPE 18,73 nekab. gi;zﬁf;;fglno 756,00 AF31, AF32 D3 77,87 59,14 18,73
pasrpys3ka-norpyska. 2010 Tpotokoy Ne78-163C
3am. [lupekTo| PexoHCTpyKIS M pEMOHT 3/1aHuil n 0 ar ITepw, XaGaposc,
16 | AF31 . 7 HPCKTOp PYKIUA 1 b A 13,11 A0AIp- | gpachomap, 52920 AF311,AF312 | D3 | 5451 41,40 13,11
¥33C coopyskeHuit I-oii kaTeropuu. 2010
HoBocubupck
Kamuuunrpaz, Cuo,
3am. lupexTop o JI0 SIHB. HuxueBapToBCK,
17 AF32 v33C PemMoOHT KOMMYHUKAIHIA. 5,62 7010 Bapuays, Omck, 226,80 AF321 D3 23,36 17,74 5,62
Wpxyrck
Onrumuzanus cHadxkenus I'CM; hite} perroHaNBHBIE CITYXKOBI
18 AF6 JHupexrop AT'CM obecreynTh pocT 0A30BOM CKOPOCTH 6,24 JieKao. JI'CM no ITporokomy 252,00 AF61 D6 10,38 4,14 6,24
JIOCTaBKH. 2010 NeJITCM-95
it perHOHANBHBIE CITYXKOBI
19 | AF61 | Jupexrop ATCM S;gff;}ug&pmm‘ cHaGxeHus 1t 6,24 xexa6. | JTCM o IIpoTokomy 252,00 2?21 ; AF6L2, 1 ne | 1038 4,14 6,24
’ 2010 NeJITCM-95
PacripeneneHnbie
PeMOHT ¥ MOBBINICHUE HAJISKHOCTH o 3HeproodsekTel OAO
20 AF9 11,44 Jiekao. ’ 462,00 AF91, AF92 D9 15,57 4,13 11,44
o JIEKTPOCHAOKEHHS 0OBEKTOB. 7010 B cootBercTBHM C

mwianoM ot 2006 r.
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C3 C5
C1 KTO C24TO KOTIA C4TJE CKOJILKO C6 KAK Ipumeyanue
3ananue,llean
CTpOHTEIBCTBO CHCTEM 00ECIIeU CHUS bi(o) ITepmb, XabapoBck,
21 AF91 | zam D OecriepeOoHOro MUTaHUS U OIIEPATHBHOTO 8,01 HOs10. Kpacuonap, 323,40 AF911 D9 10,90 2,89 8,01
Toka, UPS. 2007 Hoocubupck
bi(o)
22 | AF92 | zamTD PeKOHCTPYKLHS NHHHI. 343 HOSO. Tromens, Kammurrpaz, 138,60 AF921,AF922 | D9 | 4,67 1,24 343
2007 YensOuHck, XabapoBck
Jupexrtop LlenTpa Coxpamenne ae)eKTOB TPAHCIOPTHOI o SIHE omnpeeeHo
23 AFP pa3BuUTHA CHCTeMBI B 00JICTH yNpaBaeHUs 18,73 ;010 ) npoToKoaoM Nel91- 756,00 AF10 88,26 69,53 18,73
nepconana PII NepPCoOHATIOM A
24 | AF10 | 3am. Jup LINII TloBbilenye KBamGUKALLH IepCOHAA 18,73 AOSHB. | ONPCICICHO 756,00 AF11, AFal, 88,26 69,53 18,73
- AP T Iep ’ 2010 npotokonom Nel91-TTA ’ AF23, AF73 ’ ’ ’
Obecreunts OOyUeHNE U TOBBIIICHHE © MaDT CeBepo-3amnaHblid,
25 AF11 | 3am. Tup. TOY KBaJM(UKALMH CIEIUATMCTOB PEMOHTHBIX 9,15 gOOlOp LlentpanpHblii n 369,60 AF111, AF112 D1 39,46 30,30 9,15
Opwura. Bocrounstit pernon PO
bi(o)
IoBblleHN € KBAIU DUKALUH orpe/eNIeHo AF411, AF412,
26 AF41 | 3aw. Jlap. TSV obcmyxuBatomero nepconana BC. 437 gggg npotokosioM Nel91-T1IT 176,40 AF413 D4 17,13 12,76 437
27 | AF23 | 3awtup. ATTI IToBbinIenne KBaT(UKAUH PadoIHX 3.95 nowmapt | Tiomens, Kamununrpan, 159,60 AF231, AF232 D2 17.65 13.70 3.95
orpy3-pasrpys. pabor 2009 YensOunck, XabapoBck
IToBbinTenne KB (pUKAUK IEPCOHAIA © CGHT Kpacuonap, Yoa,
28 AF73 | 3am. Jup.YPuMC TaMOXXEHHOT'0 ¥ a]MUHUCTPATUBHOTO 1,25 3008 * | Kemeposo, 50,40 AF731, AF732 D7 14,02 12,77 1,25
oopmeHust Kaymuunrpan, Co
Jupexrtop LlenTpa Coxpamenne aep)eKTOB TPAHCIOPTHOI o
29 | AFL | Opranmsamun CHCTEMbI B IPABO-0PTAHH3ALMOHHOI 7,07 nexap, | |CPPHTOPHAIBHbIC 285,60 AFS5, AF7 69,04 61,97 7,07
Ciry0bI TAMOXHHI
Ipasa H® 00J1acTH. 2010
CoxkpaleHre CpOKOB BEIITIOTHEHHS bi(o) PernonanpHble
30 AF5 Jupexrtop YBII JIOTIOJIHUTEIILHBIX U BHIHYKICHHBIX 4,16 nekab. BenoMcTBa YBIT 168,00 AF51 D5 36,34 32,18 4,16
TpeOoBaHuil. 2010 asponroproB Poccun.
CoxkpaleHre CpOKOB BHIITOTHEHHS bi(o) PernonanpHble
31 AF51 | Hupexrop YBII JIOIIOJHUTEIBHBIX U BBIHYKICHHBIX 4,16 Jiexa0. BenomcTBa YBIT 168,00 AF511 D5 36,34 32,18 4,16
TpeOOBaHUil. 2010 asportoproB Poccun.
TepputopuaibHble
OnruMH3anus TAMOXKXEHHOTO 1 it CoryaGhl TAMOIKHA 1
32 AF7 Jupextop YPuMC aJIMUHHUCTPATUBHOTO 0(hOPMIICHUS TIPH 2,91 Jiekao. Y 117,60 AF71, AF72 D7 32,70 29,79 2,91
o HOTPaHUYHOTO
CTBIKOBOYHBIX peiicax. 2010
KOHTPOJISL B TOPOJIax.
33 | AF71 | 3am. [iup. YPUMC | Onrumusaums tamosennoro odopmienus | 2,08 A0 auB. | TepputopaibHsic 84,00 AF711,AF712 | D7 | 23,36 21,28 2,08
2009 Ciryx0BbI TAMOXHHI
34 | AF72 | 3aw. Jlup. yPumC | OTTMMmSAIA n ycKopenne 0,83 zomapr | Tepputopnaibhie 33,60 AF721,AF722 | D7 | 9,34 8,51 0,83
aJIMUHHUCTPATHBHOTO 0()OpMIICHHUSL. 2009 aIMHHUCTPALUU
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Coxpamenus B Ta6n.17. «Ilnan neneBoit komriekcHo# nporpamMmbl OAO «Aspodiaor.

C5-AF10 B nanHoM ciyyae nepecedenue cronoma C5 u ctpoku AF10.
I'TC - I'py3oBas Tpancnoptaas Cucrtema.

BC - Boznymnoe CyaHo.

TOV - TexHnuyecko-OKCIUTyaTallMOHHOE Y IIpaBJICHUE.

TT — TexHUKHU U TEXHOJIOTHH (LIEHTP)

AI'TI - Jenaprament I'py3oBsIx I1epeBo30ok.

V33C - Ynpasnenue Dkciuryataunu 3aaHuid 1 CoopyxeHui.

N3 — UHppacTpyKTypbl U SHEPTETUKHU (LIEHTD).

VYBII - Ypasnenue besonacHoctsio [1oeros.

JAT'CM - lenaprament Ob6ecnieuenus I'oproue-CmazounsiMu Martepuanamu.
YPuMC - Ynpasnenus Pernonanbnbeix u Mexaynapoaueix Csseil.
PIT — Pa3Butus nepconaina (LEHTP).

JUC - Jlenaprament MudopmaTuzamu.

Y C — VYnpasnenue Ckinaiamu.

I'D - I'maBHBI1 3HEPreTUK.

KCVIIuA - Komnetorepnast Cuctema Ynpasienus [loneros u
AIMUHUCTPUPOBAHMUSL.

ITPP - pa3rpy304HO-1IOTpy304HbIE PAOOTHI.

OB - O6mum Bompocawm.
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Tunvl 8cex 603MOICHBIX peuleHUl
[TockonbKy yrpaBiIeHUECKOE PEIIeHUEe MOKET KacaThCs Kak J000ro cTondia miana, Tak u

000 ero CTPOKH, MOJydaeTcs CTAaHAAPTHBIM IepedyeHb BCEX BO3MOXHBIX pEIICHUH. OTH
pewenus B pamkax cucremMsl CKAJIAP pacnanaroTces Ha 1eCTh TUIIOB.

Ilepewiti mun. PenieHne no nuily, OTBETCTBEHHOMY 3a Ty WM MHYIO 4acTh IIaHa. JTO
peleHre COCTOMT B MOOIIPEHUM WJIM HaKa3aHMM OTBETCTBEHHOI'O M MOXKET 3aBeplIaThCs
CHSTHEM OJHOTO M Ha3HAYeHHUEM HOBOT'O OTBETCTBEHHOTO JIMIIA 32 ONPEACIICHHYIO YacTh IJIaHA.

Bmopou mun. PemieHne 1o cCOJIEp)KaHUIO YacTU IUIaHA — PEIIEHHE IO BOMIPOCY, YTO
MMEHHO JIOJDKHO OBITh chenmaHo. B 3ToM Tume pemieHuss HaxoOITcs TEXHUYECKUe
XapaKTePUCTUKH 3aKa3aHHOTO 00BEKTa WU MOICUCTEMBI CJI0KHOTO KPYITHOTO 0OBEKTa.

Tpemuii mun. Penienne o cpokam 3aBepILEHHs TOTO MJIM MHOTO 3JIEMEHTa OOIIero IJaHa,
T.€. PELICHHE IO THILy, KOTJa UMEHHO 3TO JOJDKHO OBITh chenaHo. B gaHHOM THIe perieHuit
CPOK BBITIOJTHEHUS 3aJaHHsI MOXKET OBITh JINOO OTAAJICH, JIU00 MPUOTHKEH.

Yemeepmoiti mun. PemeHne mo MeCcTy — re JOJDKEeH ObITh CHIENaH TOT WIM HHOU OOBEKT.
MoeT oKkazaThCsi, UTO MOTPEOHOCTh B JAHHOM OOBEKTE B OJHOM MECTE OTIajia, HO TaKOU ke
OOBEKT JIOJDKEH OBITh pa3MelIeH B APYyroM MECTE.

Ilamoviti mun. PelieHMe MO W3MEHEHUIO MaTEpHAIbHO-TEXHUYECKOIO MWW TPYAOBOIO
oOecrieyeHus, T.e. PEUICHHE MO THUILY, CKOJbKO HMEHHO CpEICTB OTIYIIEHO Ha pEUICHHE
YKa3aHHOM 3aJa4H.

Lllecmoti mun. Penienne no U3MEHEHUIO METOA IOCTHKEHUS 1I€JIU, KOTOPOE COXPAHSIET Ty
K€ CaMylo 11€JIb, HO U3MEHSET METOJ €€ NOCTIKEHHUSA. DTOT THUIl PELICHUS OPUEHTHPOBAH Ha
M3MEHEHHE 3aITUCH «KaK MMEHHO OYyZeT JOCTUTHYT KOHEUHBIN pe3yabTaTy.

OTOT CHUCOK BO3MOXKHBIX PEUICHUH TMOJIOXKHUTEIbHO BIMSIET HA XOJA OMNEPaTHBHBIX
COBEUIAHMN NPU pealn3aluy IpOrpaMMBbl: KaXKAblii OTBETCTBEHHBIN MpeaaraeT oInpeaeneHHOe
pelieHre Mo HM3MEHEHHWIO IUIaHa, apryMEHTHPYET NpPaBUIBHOCTH IPeJUIaraeMoro perieHus.
Jlroboe pemieHne MOXKET OBITH OIIGHEHO 10 €ro BIMAHUIO KaKk Ha TEeMI pocTa
MPOU3BOIUTEILHOCTH TPY/AA, TaK U HAa BPEMs yABOCHHUSI.

Omuem o xo00e pabom
CBe/IcHHsI O BBITIOJHCHHBIX 3aJaHUSAX U MPEIOKCHHUS 00 U3MECHCHHUHU TUTaHA COJEPIKATCS B

otyere o xozae pador (tabiu. 18.). Otyer o0 xoae paboT mpeacTaBisieT co00W CBOIHBINA JOKYMEHT,
periIaMeHTHPYIOUINI n3MEeHEHHEe 0TOOpa)KeHHs Ha KapTe X0/a pa3paboTKH U B IUIaHe-TalIuIe

KOHTPOJIBHBIX TOYCK.
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Tabmn. 18.

ITo Teme: AFT

udp opranmzauun: AF-RA

HeneBoii pyKOBOIUTENb:

Jupextop Ilentpa TT

Hara 3aceuxu: 01.05.2009

JnpexTuBHBII OxunaeMpli
CpOoK OKOHYaHHS neka6. 2010 der 2011
O0beM puHaAHCHPOBAHUS 1688,40 mutH. pyo. 1728,40 muH. pyo6.
TpeOyer pemeHuit
Jo:xHO0 OBITH PDakTHYECKH Ne KOHTPOIBHBIX
CKOJIbKO
TOYEK
Hupextop Lentpa Texuuku |dupexrop Lientpa Texuuku
1. K10 u texHonoruit TT u texHonoruit TT
Cokparienne Cokparienne
neeKTOB TPaHCHIOPTHOH | 1e)eKTOB  TPaHCHOPTHOM
CHCTEMBI B 001acTu CHCTEMBI B 00J1aCTH TEXHUKH
TEXHUKU U TEXHOJIOTUI U TEXHOJIOTHH. . AF2, AF4, AFS, AF812,
2. Yto TleexT ckopocTH Tedexr ckopocrn| 00 AHei AF431, AF22
YMEHBIIUTH 10 YPOBHS cocrasisieT 153,32 km/u
138,32 km/4
3. Korna 710 exad. 2010 zo mapt 2011 90 et AF2, AF4, AF431
-3ama i -3aI1a, i
Cesepo-3ar AHBI, Cesepo-3ar AHBI, 3 F4, AFS. AF812, AF431.,
4. I'ne HenTpanbHblii 1 HenTpanbubiii 1 BocTounbrit AF22
Bocrounsiii peruon PO peruoxH Pd
5. Ckoabko 1688,40 muH. pyo. 1728,40 muH. pyo. 90 et AF2, AF4, AF8, AF22
6. Kak AF1, AF2, AF4, AF8 AF1, AF2, AF4, AF8
PEAJIM3ALIUA

Tloamuce:

[IpuBeneHHbI nMpuMep oT4yeTa O XOA€ paboT COAEPIKUT CBEACHUS O TOM, CKOJIBKO H

KaKHUX pEIIeHUH BCeX IIECTH TUIIOB JOJDKHO OBITh MPUHATO PYKOBOJIUTENEM. XOJ pean3aliu

OTPAXKACTCA Ha KapTC XOoJda pa3pa60TK1/1 MOABJICHUCM KOHTPOJIBHBIX TOUYCK, 3aKpPAllCHHBIX

YepHbIM IBETOM. TOukM, TpeOyrolmue pemieHus, OTMEYaloTCsl (IaXKOM, IBET KOTOPOTO

YKa3bIBaCT THUIL HCO6XOIII/IMOFO peuicHu.
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4. Texnosorusi peaju3anum MNPoeKTOB
YCTOMYMBOI0 MHHOBAIIMOHHOTO Pa3BUTHUA

4.1.3ampbIceJ1 IPOEKTA
[IpencraBum cebst HA MeCTE HHBECTOPA, 0OyMBIBAIOIIEr0 HanboIee BHITOIHOE HAIIPaBIICHHE

BJIOXKEHHMSI CPEJICTB.
Kakue Bompockl oH cebe npu 3ToM 3a1aet?
B 001iem, 10CTaTOYHO OUEBUIHEIC:
* B KaKOH MPOEKT CTOUT BIOXKHUTH CpeJCcTBa?
*  CKOJIBKO (XOTs ObI MPUMEPHO) 3TUX CPEACTB OYIET HYKHO?
* KOTJa BJIO)KEHHBIE CPEJICTBA HAYHYT MIPUHOCHUTD JI0X0A?
*  CKOJIKO MPHUOBUTH HA BIOKEHHBIE CPEACTBA MOXKHO OXKH/IATh?
*  KakoBBI (XOTs OBl B 00IIIEM BH/IE) XapaKTEPUCTUKU MPOEKTa?
Ecnu BBl HE «MEWIOK € JEHbraMu», a NpPOCTO MPEINPUUMUMBBIA YEJIOBEK, BB
3aJyMaeTech ele HaJl OJJHUM BOTIPOCOM: /i€ B3SITh IEHBIU JJIS POEKTa?
VIMeHHO 3TH BOMPOCHI M COCTABISIOT CyTh pabOTHI MO CO3JAHUIO0 KOHLEMIUHU npoekta. 1
JIETIOBOM YEJIOBEK HE XKaJleeT BPEMEHHU M CPEJICTB Ha ee (popMupoBaHre U 000CHOBAHUE.
[TpuMeHUTENPHO K POCCHHCKHAM YCIOBHMSM pa3palOTKa KOHIEMHIMU IMPOEKTa COCTOUT W3
CIICAYIOIINX JTAIMOB:
*  (opmupoBaHUE MHBECTHIIMOHHOTO 3aMbICiIa (UIeU) IPOEKTA;
*  HUCCIe0BaHHE MHBECTULMOHHBIX BOZMOXKHOCTEH.

Dopmuposanue UHBECMUYUOHHO20 3AMbICIA (Udel) npoeKma
KaxoBbl e MPUYHUHBI TIOSBIEHUS TOTO, YTO Mbl YCIIOBHIIUCH HA3bIBATh MPOCKTAMHU?

9Or0:
* HEYZIOBJIETBOPEHHBIH CIIPOC;
* U30BITOYHBIE PECYPCHI;
* MHULIMATUBA IPEAIPUHUMATENEH;
* peakus Ha MOJIUTHYECKOE JIaBICHUE.

MHorue cienuanucThl TakK XKe BBIIEISAI0T HHTEPECHI KPEAUTOPOB.

OueBuIHO, YTO ATU HPUYHMHBI OTPaKaKOT (B caMOM OOIIEeM BHUJE, KOHEYHO) U IeNU
IIPOEKTA.

Wtak, Kak TOJIBKO NOSBWJINCH WJIEH, OTBEYAIOIIME LEJIAM IIPOEKTa, CIELHATUCT —
HA30BEM €ro aHAJUTHUKOM IIPOEKTAa, JNOJDKEH «IPOCEATh» HMX Yepe3 CHUTO IpeABapUTEIbHON
AKCIEPTU3BI U UCKIIIOUUTH U3 JAIBHEHUILIEr0 pacCCMOTPEHUS 3aBEAOMO HenpuemiieMsele. [IoHsATHO,
YTO Ha ATOM 3Tale MPUYUHBI, 110 KOTOPHIM Hjes OyAeT OTKIOHEHA, HOCAT BechMa OOLIHii

Xapakrep.
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Hampumep:

® HEIOCTATOYHBIK CIPOC Ha MPOAYKIIMIO MPOEKTa MM OTCYTCTBUE €0 peajbHBIX
MPEUMYIIECTB NEPe]] AaHATOTMYHBIMHI BHIAMH MTPOAYKLIUY;

® Ype3MEpPHO BBICOKAA CTOMMOCTh TIPOEKTa (MMeeTcss B BHUJY HE TOJBKO
HKOHOMHYECKAs!, HO U COLUANIbHAS WU, HAIIPUMEP, IKOJIOrHYecKasi);

® OTCYTCTBHE HEOOXOJMMBIX TapaHTUH CO CTOPOHBI 3aKa3uMKa IPOEKTa (WM
IIPABUTENILCTBA);

® UYpPE3MEPHBIN PUCK;

® BBICOKAasi CTOMMOCTbH CBHIPBSI.

3areMm npenBapUTEIbHO NMPOpadaTHIBAIOTCS LENU U 3aJaudl poekTa. OHU TOJKHBI OBITh
4eTKO C(HOPMYIMPOBAHbI, TaK KaK TOJBKO IPU ATOM YCIOBHHM MOKET ObITh MpopaboTaH
clefylomuid mar — (OPMHUPOBAHME OCHOBHBIX XapaKTEPUCTUK MPOEKTa (BBINOJIHEHO
NOPEANPOCKTHOE  HUCCIEOBAaHME HMHBECTUIMOHHBIX  BO3MOXkHOCTel). K  umcnmy  Takux
XapaKTepUCTUK MOXKHO OTHECTH:

® HaAIMYME AIBTEPHATHUBHBIX TEXHUUECKUX PEIICHUN;

® CHpOC Ha MPOIYKIIMIO IPOEKTA;

® IIPOJOJDKUTEIBHOCTH MPOEKTAa — B TOM YHCJIE, €r0 MHBECTUIIMOHHOM (a3bl;

® OIICHKAa YpOBHS 0a30BBIX, TEKYHIMX M MPOTHO3HBIX II€H HAa MPOJYKLHUIO (YCIIyTH)
MIPOEKTa;

® TEpPCHEKTHBBI HKCIIOPTA MPOIYKLIUHU IPOCKTA;

®  CII0)KHOCTb IIPOCKTA;

®  HCXOJHO-pa3peunTeabHas JOKyMEHTAIIHS;

® VHBECTUIMOHHBIN KJIMMAT B pallOHE pPEeAIN3aALNU IPOEKTA;

® COOTHOIIICHHUE 3aTpaT U PE3yJIbTaTOB MIPOCKTA.

Ha ocHOBe »TuUX TmOKa3aTeneil  OCYyLIECTBISETCS  INPEIBAPUTEIbHBIN  aHAIM3
OCYILIECTBUMOCTH TpoekTa. s 3TOM 1enu OOBIYHO HCHOJB3YIOT HECIOKHYIO 3KCIEPTHYIO
CHCTEMY THIIa PEICTABICHHON HUXKE.

OKCcnepmuas oyeHKa 6apuanmos UHEeCMUYUOHHbIX PeueHul
[lepBbIM 1marom peajau3allMyd JaHHOW METOJMKU SBISIETCS OIpeJesieHHe KpPUTEpUEB
3pPeKTUBHOCTH WM (PAKTOPOB, KOTOPHIE MOTYT B 3HAUMUTEIBHOW CTENEHH MOBIUATH Ha
YCIIEIIHOCTH BBINMOJIHEHHS MTpoekTa. Cpenu pakTOpoB, OKA3bIBAIOIIKX TEPBOCTENICHHOE BIUSHUE
Ha 3(PPEKTUBHOCTH MHBECTUIIMOHHOTO MTPOEKTA, MOTYT ObITh XapaKTEPUCTHKH, IPEICTABICHHbIC
BBIIIIE.

Bropoii mar — ¢akTopsl pacnoJiaratorcsi B mopsaKe yObIBaHUS IPHOPUTETHOCTH. [[i1st 3TOTO
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omnpenensercs, Kako u3 (akTopoB B HAaMOOJbLICH CTENEHM MNOBIHMIET HAa XOJ pean3aluu
npoekra. [lanee onpenensercss HanboJee CyMEeCTBEHHBIH (aKTOp U3 OCTABIIMXCS, U TaK Jalee.
[TomyuynBIIAsiCS TOCIENOBATEIBHOCTD 3aHOCUTCS B TAOJIHILY.

Tperuii mar — oI1leHKa BECOMOCTH (paHra) KaXA0ro U3 MepedyrcleHHBIX (pakTopoB. Cymma
paHroB Bcex (akTOpPOB JOJDKHA OBITH paBHa enuHMIe. VHaue roBops, cymMma Imo ctosodiy 3
TaOJIUIIBI TOJKHA OBITH paBHA €IMHHULIE.

YerBepThblil mar — MpOeKT(-bl) UM BapUAHTBI OJHOTO MPOEKTa HEOOXOAMMO OLEHHTH IO
KaxaoMy U3 (pakTopoB (KpUTEpHEB) OLECHKH. MakcUMaibHBIH Oayt mo o0oMy U3 (akTopoB
g npoekrta paseH 100, munumansubiii — 0. Hanmpumep, eciau skcnepTsl IPU3HAKOT, YTO CIIPOC
Ha IPOAYKIHMIO IPOeKTa Oy/eT HeOrpaHUYEHHBIM, TO 3HaUCHHE (PaKTOpa «CIPOC HA MPOIYKLHUIO
(yciyru) mpoekTay JJisl JaHHOTO BapuaHTa rpoekra paBeH 100 Gaios.

[TaThIil Iar — 3KCIepTHAasi OLIEHKAa BIUSHUS Kaxzaoro ¢akropa (rpader ¢ 10 mo 14)
MOJIy4aeTcsl IMyTeM IEePEeMHOXKEHUsI Beca KaXAOoro (hakropa Ha OLEHKY 3TOro Qaxrtopa s
Kaxoro BapuanTa (rpaga 3 ymHoxkaercsa Ha rpadsl ¢ 4 o 9 cooTBeTcTBeHHO). MHTErpagbpHas

HKCHEpPTHAS OLIEHKA MPHUOPUTETHOCTH BapUAHTOB MPOEKTA OIPEEIAeTCsl KaKk CyMMa 1o rpadam

¢ 10 mo 14 (1a6:1.19.).

Tab6xa.19.
Homep | Xapakte- [Mokazatens | Homep npoekTa (unn | UHTErpanoHas oueHka
n/n J puCcTVKA, | BECOMOCTM | BapnaHTOB NpoeKTa) npoeKTa
daxTop
112|345 ]...11]2]13 (415
1
2
3
4
Boero: — 1,0 —_ === =] =

JlaHHas METOJMKa MOXET NPUMEHSThCS KakK JUIsl MpeaBapUTENbHOro oTOopa Hambosee
NIEPCIIEKTUBHBIX BapHAHTOB OCYILECTBICHUS TPOEKTa, TaK W U1 IPEABAPUTEIBHOIO
ONpeZeNeHUs] OCYILIECTBUMOCTH INPOEKTa. B mepBoM ciydae [uid JaJbHEWIIETO pPacCMOTPEHUs
OCTalOTCs aJIbTEPHATHUBBI, MOJYYMBLIME HAUBBICIINE PE3YJIbTAThl, BO BTOPOM — IIOJyYEHHAs
UHTETpalbHasl OKCIEPTHAas OLICHKA IPOEKTa CPaBHUBAETCS C ONPEICICHHBIM 3apaHee
«OTpaHUYEHUEM CHM3Y». EciM NOJIy4eHHOE SKCIEPTHBIM IIYyTEM 3HAa4€HHE  BBIILIE
YCTaHOBJIEHHOI'O IIPEJIENA, IPOEKT IPU3HAETCS OCYILIECTBUMBIM.

Ecnu wupes mpoekra mpouuia M 4epe3 3TO CUTO M IMPOEKT JOCTOMH JAJIbHEHIIEro
paccMOTpEHHMsI, OTIPENIEIISIOT COCTaB CBEICHUI, KOTOPbIE MOTPEOYIOTCS s pa3pabOTKH MPOEKTa,
BKJIIOUAS:

® JIeTaJbHBI MAapKETUHT;
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® UH)XEHEPHO-TCOJOTMYECKHE N3bICKaHMS;

® OIICHKY OKPY)KAIOILIEH Cpe/ibl U MECTHBIX HCTOYHHUKOB CHIPbS;
® TOJUTHYECKYIO OOCTaHOBKY B PETHOHE, pECITyOJINKe, CTPaHE;
® COLMOKYIbTYPHYIO XapaKTEPUCTHKY HACETICHHUS.

[Tonmy4yennsle Ha 3Tane (GOPMUPOBAHUS UACU MPOEKTA PE3yIbTaThl O(POPMIISIOT B BHJIE

pe3loMe TPOEKTa — AHAIWTUYECKOM 3amMCKH, W3Jaraiouieid Cyrh MPOeKTa IO CIECAYIOUIM
acreKTam:
1. uenp mpoekra;
2. OCHOBHBIE OCOOCHHOCTH U aJIbTEPHATHBBI IPOEKTA;
3. opraHu3alnMOHHbIE, (PUHAHCOBBIC, MMOJUTHYECKUE U APYrue MpoOIeMbl, KOTOPbIE HY)KHO B
JambHENIIeM YIYUTHIBATh;
4. HeoOX0oIMMbIe MEPONPHUATHS 10 pa3pabOTKe MPOEKTa.

[TpuHATO CUMTATH, YTO HJES MPOEKTA OIpeaesieHa, eCIIu:
oTpeiesIeHbl OCHOBHBIC BApUAHThI U AIbTEPHATHBBI IIPOCKTA,
BBISIBJICHBI OCHOBHBIE NPOOJIEMBI, BIUAIOLINE HA CYIb0Y MPOEKTa,
BbIOOp BapUaHTOB MOJKPEIICH TPUOIN3UTEIBHON OLIEHKOM 3aTpaT U pe3ynbTaToB,
€CTh OCHOBAHMS NOJIAraTh, YTO MPOEKT NOIYYUT HEOOX0IUMOE (PMHAHCUPOBAHHE,
co3/1aHa KOHKPETHas MporpaMMa pa3paboTKH MPOEKTa.
3arnoMHUM OCHOBHBIE KPUTEPUHU MPHUEMIIEMOCTH UJIEU IPOEKTa:
® TEXHOJOIMYecKasi OCYIIeCTBUMOCTD,
® JI0JITOCPOYHAs )KM3HECTIOCOOHOCTB,
e >KOHOMMYECKast 3PPEKTUBHOCTD,
® [OJUTUYECKas, COLUAIbHAS U SKOHOMHYECKAas IPHEMIIEMOCTb,
® OpraHu3aIlOHHO-aIMUHUCTPATUBHAS 00ECIICUEHHOCTb.

HUccneoosanue UHBECMUYUOHHBIX 803MOICHOCMEl

[TpumenuTensHO K cioxwuBLieiicss B Poccun mnpakTuke pa3paboTKa KOHLEMIIMM IPOEKTa

(uccnemoBaHNe UHBECTUIIMOHHBIX BO3MOXKHOCTEH) COCTOUT U3 CIAEAYIOIIUX CTaIUM:

U3y4yeHHE TMPOTHO30B  OSKOHOMHYECKOTO M  COLMAIBHOTO  Pa3BUTUS  PETHOHA
OCYILIECTBJIEHUS IPOEKTA;

(dbopMHpOBaHKE WHBECTHLIMOHHOTO 3aMbIC/Ia MHBECTOPAa U W3YYEHHUE YCIOBUH AJS €ro
OCYILIECTBJICHHUS;

NPEINPOCKTHOE 0OOCHOBAaHUE WHBECTHLIMN B CTPOUTENILCTBO, aHAIM3 albTEePHATUBHBIX
BapHaHTOB U BBIOODP MPOEKTA;

MOATOTOBKA ACKIIApallii O HAMCPCHUAX,
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e pa3paboTKa MPeABAPUTEIHHOTO TUTaHA TIPOEKTA;
e BBHIOOp W COrJacCOBaHHWE MeECTa pa3MemIeHUsT OOBEKTa, HKOJIOTMYECKOE OOOCHOBAaHUE
MPOEKTA U €r0 IKCIIEPTU3A;
® TpeaBapHUTEIbHOC WHBECTUIIMOHHOE peIIeHHe W 3afJaHue Ha pa3paborky TOO
VHBECTULMH.
PaccmoTpuM conepxaHue nepeurnciIeHHbIX CTaIHMN.

H3yuenue npoecro3oe
B o6uiem ciiyuae n3ydaror:

® IIPOTHO3 SKOHOMHUYECKOI'O U colUanbHOro passutus Poccuiickoit denepauny;

® OTpacieBbIE IPOTHO3HI;

® I'PaJOCTPOUTENBHBIE MPOTrHO3bI U MPOIPAMMBI;

® TICHEPAIBHYKD CXEMY pacCelieHHs, MPUPOJONOJIb30BAHUA U  TEPPUTOPUAIBHOMN
Opra”u3aluy IPOU3BOJAUTENBHBIX CHII pernoHOB U Poccuiickoit denepanuu B LEIOM;

e CXEeMbl M IMPOEKThl PAWOHHOW IUIAHUPOBKH, aJIMHUHUCTPATUBHO-TEPPUTOPUAIIBHBIX
o0pa3oBaHwmii;

® TCHEpallbHbIE TUIAHBI TOPOJIOB, APYTUX MOCEIICHUN U MX CHUCTEM, a TAKKE CEIUTEOHBIX,
MPOMBIIIIJICHHBIX, PEKPEAIIMOHHBIX U IPYTUX (QYHKIIMOHATBHBIX 30H;

® TEPPUTOPUAIIBHBIE KOMILUIEKCHBIE CXEMBbI OXPaHbl MPUPOABLI U IPUPOAOIIOIIB30BAHUS 30H
WHTEHCUBHOI'O XO3SIMCTBEHHOI'O OCBOEHUSI M YHHUKAJIbHOIO 3HAYEHHUS, BKIIOYAIOLIME
MEPOIPHUATHUS [0 MPEIOTBPALIEHUIO U 3aLIUTE OT OMACHBIX MPUPOJHBIX U TEXHOTCHHBIX
MPOLECCOB;

® TIPOGKTHl JETaTbHOW IUTAHUPOBKH OOIIECTBEHHBIX IIEHTPOB, JKWIBIX pAHOHOB,
MAarucTpajiel ropoJioB; MPOEKThI 3aCTPOMKHU KBAPTAJIOB U YYACTKOB FOPOJIOB U APYIUX
IMOCEJICHUI;

® [POTHO3bI JEJI0BOM aKTUBHOCTH HHOCTPAHHBIX U OT€YECTBEHHBIX KOMIIAHU B PETUOHE;

® JIOKyMEHTBl TOCYJApPCTBEHHOI'O pEryJMpOBAHUS HWHBECTULHMOHHOW JEATEIBHOCTH B
PErMOHE OCYILIECTBICHHUS IIPOEKTA.
DTOT J3Tam BBHINOTHSAETCS 3aKa34MKOM (MHBECTOPOM) U CICUUATIBHBIMU TPYIIAMH,

COJZEPKAHUE JEATEIBHOCTH KOTOPBIX ONMCAHO B KOHUE IJIaBbl. BBINOJHUB 3TOT 3Tar, MOKHO
MEPENTH K IMOArOTOBKE 3aMbICIIa MHBECTOPA.

Samvicen uHeecmopa
B Iponecce MOoAroToBKHM 3aMbICjIa THBECTOPA aHAJIU3UPYIOT:

® MPUPOJHBIC PECYPCHI;
® CIPOC Ha MPOIYKIHUIO (YCIYTH) MPOEKTa;

®  UMIIOPT;
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® BO3JEHCTBUE OKPYKAIOLIEH CPEbl;
® KOOIIEPALHIO CO CMEKHUKAMY;
® BO3MOXHOCTb PaCIIMPEHMSI U MOJIEPHHU3ALMY CYLLECTBYIOIINX IIPOU3BOJICTB;
e OOIIMIi MHBECTULIMOHHBIA KJIUMAT;
® KauecTBO M CTOMMOCTb IPOAYKLUH (YCIIYT);
® OSKCIIOPTHBIE BO3MOYKHOCTH;
® BO3MOXKHBIE TEPPUTOPHUH MO 3aCTPOIKY.
B Xxonme 3TuMxX wHccienoBaHMi, Kak NpPaBWIO, HE pPacCMATPUBAIOTCA KOJIMYECTBEHHBIE
OILICHKH OYIyIIUX 3aTpar.
3amMpicen MHBeCTOpa peanusyercs B (opme Jlekmapanuu O HaMepeHHUsX (CM.HIKE), a
TaKXkKe 3a7aHus (MCXOAHBIX TAaHHBIX) Ha pa3paboTKy MPeanpOeKTHBIX 000CHOBAHUI MHBECTUIINIH
B CTPOMTENBCTBO. OTHU JOKYMEHTHl MOJrOTABIUBAIOTCS, MOMHUMO 3aKa3uuka (MHBECTOpA),
KOHCYJIbTAaHTaMU B OOJIACTH YIpPaBJICHUS MPOCKTaMM, a TAKXKE DKCIEPTaMU MO CHELUATbHBIM
BOIIpOCaM.

ﬂemapauuﬂ O HAMEPEHUAX
I[eKnapaumI 0 HAMCPCHUAX COACPIKUT CICAYIOIINUC CBCACHUSA

e MHBECTOD (3aKa34MK) U €ro ajipec,

® MECTOIOJIOXKEHHE 00BEKTa,

®  XapaKTepUCTHKa 0OBEKTa,

e 000CHOBaHHME HEOOXOIMMOCTH HAMEUAEMOM JEeATEIbHOCTH,

e OTPeOHOCTH B pecypcax MpH CTPOUTEIHCTBE U IKCILTyaTalluH,

® [epevYeHb OCHOBHBIX COOPYKEHUH U UX CTPOUTEIbHBIE XapaKTEPUCTHUKH,
® TpPaHCHOPTHOE oOecrieueHue,

® BO3MOJKHOE BIMSIHHE Ha OKPYXKAIOIIYIO Cpeay,

® VCTOYHHKH (DUHAHCHPOBAHMUS,

® CPOKM HAMEYAEMOTO CTPOUTEILCTBA.

Hwke  mnpuBeneHa  ¢opma  jgekinapanuu o HamepeHusx.  OJHOBpeMEHHO
MOJIrOTABIMBAIOTCS XOJATAalCTBO O MPEIBAPUTEIILHOM COIJIACOBAHMM MECTa pa3MELICHHUs
00BEKTa U JIeKIIapalysi 0 HaMEpEeHUsX.

OTtarn, NOMUMO WHBECTOpA (3aKa3z4yMKa), MOATOTABIUBAETCS MPOEKTHBIM MHCTUTYTOM (T10
JIOTOBOPY), 3aUHTEPECOBAHHBIMU IOPUIUYECKUMHU M (PU3UUYECKUMHU JIMLIAMHU (OTpPEIeSIOTCS

3aKa34MKOM), @ TAKXKE CIICIHATINCTaMU U3 KOHCAITUHTOBOU (DUPMBI.
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11.
12.

13.

14.

15.

IIpumepHulii cocmag oeknapayuu 0 HamepeHUusxX

NuBecTop (3aka3zuuk) — ajapec.

Mecrononoxxenue (paiioH, MyHKT) HaMEYaeMOTO K CTPOUTENbCTBY MPENNpPUSITHS,

COOPYKCHHUS.

HanmeHnoBaHMe npeAnpHUsATHS, €ro TEXHUYECKUE U TEXHOJIOTUYECKHE JaHHBIC:

e 00BeM TPOMU3BOACTBA MPOMBINUIEHHOW MNPOAYKIMH (OKa3aHUSA YCIOyr) B
CTOMMOCTHOM BBIPQKEHUH B II€JIOM M IO OCHOBHBIM BHJaM B HATypaJlbHOM BbIpa-
KCHHH;

® CPOK CTPOUTEIHCTBA M BBOJA OOBEKTA B IKCILTYaTAIHUIO.

ObocHoBanue COLIMAIBHO-9KOHOMHYECKOM HE00X0IMMOCTH HameyaeMoi

JeATeIbHOCTH.

[IpumepHass 4YHUCIEHHOCTh pabOUYMX W CIYXKAIlUX, HCTOYHUKU YIOBIETBOPEHUS

notpeOHOCTH B paboueii cuie.

[TorpeOHOCTE MPEANPUATHUS B CHIPbE U MaTepuaiax (B COOTBETCTBYIOUINX €TUHHIIAX).

[TorpeOHOCTh mpennmpusaTuss B BOAHBIX pecypcax (00beM, KOJINYECTBO, MCTOUHUK

BOJI000€ECTICUCHHS ).

[TorpeOHOCTE mpenanpuaTuss B SHepropecypcax (3JIEKTPO’HEPrus, TeIUlo, Iap,

TOTUIMBO) HCTOYHUK CHA0KCHHUS.

TpancnoptHoe obecrieueHue.

OOecrnieuenne pabOTHUKOB U HMX CeMEH OOBEKTaMM JKUIUIIHO-KOMMYHAJIHHOTO M

COLMAIbHO-OBITOBOTO HAa3HAYEHUSI.

[ToTpeOHOCTD MpeAnpUATUs B 3¢MEIbHBIX pecypcax.

BopootBenenne ctokoB. MeTo/1bl OYMCTKH, KAU€CTBO CTOYHBIX BOJ, YCIOBUS cOpoca,

MCIIOJIb30BAHUE CYIIECTBYIOUINX MM CTPOUTENIHCTBO HOBBIX OUMCTHBIX COOPYKEHHUH.

Bo3MoskHOE BAMSHUE TPEANPHUITHS, COOPYKEHHUS Ha OKPYKAIOIIYIO Cpey:

e BHUABl BO3JEHCTBUS HAa KOMIIOHEHTHl IPUPOAHON cpenbl (TUIIBI HApYIIECHUH,
HAaMMEHOBAHHE U KOJMYECTBO MHIPEIUCHTOB-3ar pA3HUTENICH);

® BO3MOKHOCTb aBapUHHBIX CUTyalluil (BEpPOSTHOCTb, MaclITal, MPOJODKUTEILHOCTh
BO3JICHCTBUS);

®  OTXOJbI TPOU3BOJICTBA (BB, 00bEMBI, TOKCUYHOCTH ), CIOCOOBI YTHUITH3AIUH.

Hcrounuky (pUHAHCHUPOBAHUS HAMEYaeMOH JAEATENbHOCTH, YYPEIUTENH, ManIIUKH,

(¢UHAHCOBBIE MHCTUTYTHI, IPABUTEIBCTBO, KOMMEpUECKHEe OaHKH, KPEIUThI

MOCTABIINKOB.

Hcnonbs3oBanue rotoBoi MpoayKUUU (pacnpeesieHue).
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IIpeosapumenvhblii nian npoexma

OCHOBHBIMH COCTAaBJIAIOIIMUMHU IMMPCABAPUTCIILBHOTO IJIaHAa MPOCKTA SABJIAIOTCA:

IUIaH POEKTHO-U3BICKATEIbCKUX PadoT;

IIPEIBAPUTENIBHBIN [UIaH pea3alii IIPOEKTa B LIEJIOM. JTOT IJIaH JAeT BO3MOXHOCTb
OLICHUTbH JUIUTENBHOCTh, CTPYKTYPY U COCTaB HEOOXOAUMBIX HCIIOHUTENEH MPOEKTa;
IpeIBapUTENIbHBIN TUIaH (UHAHCUPOBAHUS MTPOEKTA;

IIpeIBapUTEIIbHAS CMETA IIPOEKTA.

Otanm  BBINOJHSACTCS HMHBECTOPOM  (3aKa3YMKOM) C TIPUBJICUCHHEM HEOOXOAMMBIX

HKCIEPTOB — B TOM YHCIIE, B 00JIACTH yIPABICHHS TPOCKTAMH.

Buvibop nnowaoxu, skonocus
Ortan BbIOOpa M COIVIACOBAHUS MeECTa pa3MeELIeHHs OOBEKTa, HKOJOTMUYECKOTO

000CHOBaAHUS IMPOCKTA U SKCIICPTU3bI BKIIFOYACT:

[IPEABAPUTEIIBHBIE YCIOBUS BO3MOKHOIO IIPENOCTaBICHUS 3E€MEJIBHOIO ydacTka. B
Clly4ae COIVIACOBAHMS YKa3blBACTCS MECTO pPAaCIOJIOKEHHUS IUIOIIAJKUM U OCHOBHBIE
IIPEIBAPUTEIILHBIE BO3MOKHBIE YCJIOBMS €€ IPENOCTABJICHUS (COracue He O3HadaeT 3a-
KpETJICHHUsI BOBMOKHBIX IIJIOIIAJIOK 32 3aKa3YUKOM);

MaTepHalbl M0 HKOJOTHYECKOMY OOOCHOBAHMIO MecTa pasmerieHusi oowvekta. CocraB
00OCHOBaHMS NPUHUMAETCI B COOTBETCTBUM C «BpeMeHHOW WHCTpyKuuedl 1o
HKOJIOTUYECKOMY OOOCHOBAHHUIO XO3SIMICTBEHHOW IESATEIBHOCTH B TMPEINPOCKTHBIX U
IIPOCKTHBIX MaTepuanax»;

HKCIEPTHU3a MATEPUAIOB IKOJIOTMUECKOr0 00OCHOBAHUS MECTa pa3MEICHUsI 00bEKTa.

B xauectBe urora stana oQopmisieTcss akT BbIOOpa 3eMEIbHOI0 ydacTKa, YCIOBUN €ro

IIPEIOCTABIICHUS U APYIMX MAaTEPUaIoB, K KOTOPOMY IIPHIIAraroTCs:

e KaprorpadpuuecKue MaTepuabl;

® 3aKJIOYEHHUE O COIVIACOBAHUU YCIOBHH MPUPOIOTIONB30BAHMS;

e pacyeTbl YOBITKOB COOCTBEHHHUKOB 3E€MIJIU;

e MaTepualbl IPYrUX COTJIacOBAaHUN U SKCIIEPTHU3;

e [pUHLUIIMAIbHBIC  YCIOBHS, TMOJISKAIIME BKIIOUEHHIO B  JIOTOBOPp O

XO3SIHUCTBEHHBIX OTHOLICHHUIX OpTraHOB MECTHOT'O CaMOYIIPAaBJICHUA U 3daKa34YHKa.

Y4acTHUKaMU ITOTO dTama SBISIOTCS, TIOMUMO WHBECTOpa (3aKa3uuka), OpraHbl MECTHON

aIMUHUCTpALMU, OpPraHbl TOCYIAapCTBEHHOW HKOJIOTMYECKOM OKCIEPTU3bl, TI'E€HIIPOCKTHAs

opranuzaius (1o I0TOBOPY C 3aKa3YHKOM).

HpedeapumeﬂbHoe UHBECMUYUOHHOE peulerue

Marepuanamu 11 IPUHATHS PELICHUS ABISIOTCS:

pe3yabTaThl MPEIIPOSKTHBIX 000CHOBAHMIA;
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e TpeABapUTEIHLHOE COTJIACOBAaHHME MECTa pa3MelleHUs oO0bekTa. VcmonHutens 3tama —
MHBeCTOp (3aka3urk). ITorom paboThl TOMKHO CTaTh 3aaHue Ha pa3padboTrky TOO ctpo-
UTEIbCTBA.

JKusnecnocobnocms npoekma
Jl7is OLIEHKH JKU3HECTIOCOOHOCTH MPOEKTa CPABHUBAIOT BAPUAHTHI MIPOEKTA C TOYKHU 3pe-

HUS X CTOMMOCTH, CPOKOB pEalM3allid M NPUOBUILHOCTH. B pesynbrare Takoi OLIEHKH WH-
BECTOp (3aKa34yMK) JIOJDKEH OBITh YBEPEH, UYTO Ha MPOJYKILHUIO, SBISIONIYIOCS DPE3YIbTaTOM
NPOEKTa, B TEUEHHE BCEro JKM3HEHHOTO IMKJIa OyneT aepxarbcs CTaOWIBHBIA CHpoc,
JOCTaTOYHBIN /7151 HA3HAUCHUs TAKOW IIEHBI, KOTOpasi obecneuynBana Obl MOKPHITUE PACXOA0B HA
SKCIUTyaTalMi0o ¥  OOCIy)XHBaHHWE OOBEKTOB TMPOEKTA, BBHIIATY 33J0JDKEHHOCTEH |
YIIOBJIETBOPUTENIbHYIO OKYIAeMOCTh KAl TAJIOBIOKECHUH.

Orta 3amava pemaercs B pamkax OOOCHOBaHMS WHBECTHLMN U BBIMOJHSAETCA TPYMION
3aKa34yMKa WA HE3aBUCUMOMN KOHCYIbTAlMOHHON (PUPMOH.

OreHKa KU3HECTIOCOOHOCTH IPOEKTA MPU3BaHa OTBETUTH HA CIICAYIOIINE BOIIPOCHL:
® BO3MOKHOCTh 00ecIeunuTh TpeOyeMyro TMHAMUKY UHBECTULIUH;
® CrocOOHOCTB MPOEKTa reHepUPOBATh NOTOKH JOXOA0B, JOCTATOUYHBIE JJIs1 KOMIICHCALUU €r0

MHBECTOPaM BJIO)KCHHBIX UMU PECYPCOB U B3ATOI'O Ha ce0sl pUCKa.

B kauecTBe 6a3bl cpaBHEHHUS Kak MPHU HAJTMYUU Psijia albTEPHATUBHBIX BAPUAHTOB, TaK U
€IMHCTBEHHOT0 BapHaHTa INPHUHMMACTCS TaK Ha3blBaeMas CcuTyalus «0e3 mpoekTay. ITo
O3HAayaeT, 4TO B CJIydae MPOEKTa PEKOHCTPYKIMU HPEANPHUATHS MbI JOJDKHBI CPaBHUBATh
MOKa3aTeNI MPOEKTa C MOKa3aTesIMH JICUCTBYIOLIETO MPEINPUATHS, a IPU HAMEPEHUU CTPOUTH
HOBOE MPEANPHUIATHE — C CUTyaluei «06e3 CTpOUTEIbCTBA HOBOTO MPEATIPHITUSY.

Ota paboTa 00BIYHO IPOBOAMTCS B 2 ATama:

1. W3 anpTrepHaTUBHBIX BAPHAHTOB IIPOEKTA BEIOMpAETCsl HanboJiee KU3HECTIOCOOHBII;

2. lns BBIOpaHHOTO BapHaHTa MPOEKTAa MNOAOUPAIOTCS METOAbl (UHAHCUPOBAHUS H
CTPYKTypa HMHBECTULMH, O0OECHeunBaloIMe MaKCUMaJIbHYIO >KH3HECIIOCOOHOCTD
IPOEKTA.

’KuznecnocoOHOCT,  MpPOEKTa  OIGHWBAIOT C  TOMOIIBIO  aHAIM3a KOMMEPUYECKOM
3P PEKTUBHOCTH BApUAHTOB MPOEKTA.

Opaanusayus paspabomku KOHYenyuu npoexma
Konnenuuio mpoekta NpuxoAuTcsl pa3padbaThiBaTh TOT/A, KOIJla KOMaHJa IPOEKTa elle

He cdopmupoBana. Kpome Toro, He BCAKUI 3aKka3uuK (MHBECTOP) PELIUTCS MOPYYHUTH €e
pa3paboTky He3zaBucuMon ¢upme. [loaTomy OOBIYHO 3Ty (PYHKIHIO BBHITIOJHSET CHEIHATBHO
cO3/1aBaeMast 3aKa34YMKOM TPYIIa, COCTOSIIAs U3:

¢ CICHHUAIMCTOB IO MAPKCTUHTY. Hx 3aa4a — OTBCTUTH Ha BOIIPOC, CKOJIBKO U IIO KaKoM
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LIEHE MOYKHO IPOJIaTh MPOAYKLMHU IIPOEKTA;

® [IPOU3BOJICTBEHHHUKOB, OI[CHHBAIONIIUX BEPOSITHYI0 CTOMMOCTH HMPOJIYKIIMHU M TpeOOBaHUA K

CBIPBIO;

e (UHAHCHUCTOB, OLIEHUBAIOIIUX 3aTPAThl HA MPOEKT M ONPENEIAIONMX HCTOUHUKU U Pa3Mephl

(buHaHCUPOBAHUS;

® CHEUMAJHCTOB, coOMparoUMX MHPOPMALUIO 00 OKPY)KEHHU MPOEKTa, 3aKOHOJATEIbHBIX U

HOPMATHUBHBIX aKTaX U Ap., UMCIOIIYIO CYIIICCTBCHHO 3HAYCHUC IJId KOHKPCTHOI'O IIPOCKTA.

PaccmoTpuM 3amaum, cCTOsIIME MeEpeln TPYMIoi, 3aHATOW pa3paboTKON KOHIEHIIUU

IIPOEKTA:

cOop nHopMaIum, Ha OCHOBE KOTOPOH OyAeT MPUHUMATHCS PEelIeHHe — OBbITh MPOEKTY
wim  HeTr. Jlnmg 9Toro  pa3pabarhIBalOTCS  CHEIUANbHBIE BOMPOCHUKH. (OOBIYHO
pa3pabaTeiBaeTCs He MEHEee IBYX TUIOB (YpOBHEH) BOIPOCHUKOB, UMEIOIIUX I[EbIO:

1 i — oTceB 3aBeIOMO HEMPUEMIIEMBbIX HACH MpoeKTa (YTO CUUTATH MPUEMIIEMBIMHU
UJICSIMH, MBI OOCY/IVIIH BBIIIIE);

2-ii — Ooyiee JIeTANbHBIM aHANU3 MPEIOKCHUH, NPHU3HAHHBIX 3aCITYKHBAIOIMMH
JanbHEHIIe mpopabOTKU. ITOT KE BOMPOCHUK JOJDKEH IOMOYb  OIICHHTH
JKU3HECTIOCOOHOCTh BAPHAHTOB MIPOEKTA;

aHaIM3 TPEUIOKCHU Ha OCHOBE HMH(OpMAIlMH, MONYYCHHON Ha MpeAbIAyIIeM JTare.
Jliss 5TOTO OOBIYHO CO3MAIOT (MJIU HCHOJB3YIOT) HECIIOXKHYIO JKCIEPTHYIO CHCTEMY,
MO3BOJIAIONIYIO TPOCEATh albTEPHATUBHBIE HWJICHU IMPOEKTa 4Yepe3 J0CTaTOYHO Tpydoe
«CUTO» — HCKJIIOYUTh M3 JNAIBHEHIIEr0 PACCMOTPEHUs 3aBEIOMO HENPUEMIIEMBIE
BapuaHThl. MeToJMKa TaKoro MojAXoJa OMHcaHa BbILIE; MPUMEP HCIOJIb30BAHUS ITOU
METOJMKHU MPUBEJICH B KOHIIE IJIaBbl;

MOJATOTOBKA PEKOMEHIAIMI M0 MPUHATHIO PEHICHHS 3aKa34yMKOM IpoekTta. OOBIYHO Ha
3TOM CTaJiuM OCTABJISIOT JIJISl JAJIbHEUILIEr0 pacCMOTpeHHUs 2-3 BapHaHTa.

Ha mnpoTsbkenun Bcero mepuoia paOoThl TPYINIBl 3aKa34MK IPOEKTa IMPOBOAMT

oOCyXJleHHe XOJa BbIPAa0OTKM KOHILEMIUU IPOEKTAa C WIEHAMH TPYIIbl, a TaKke, NpU

HCO6XOI[I/IMOCTI/I — C BHCIIHUMHU I3KCIICPTAMU-KOHCYJIbTaHTAMU.
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4.2. bu3Hec-1JIaH NPOEKTA
Hasnauenue busnec-nnana

Wtak, npoBeneHbl BCe MCCIEN0BAaHUS, NIPEAIIECTBYIOINE NPUHATHIO NHBECTULIMOHHOTO
pelIeHus], B3BEUICHBI BCE «IUIIOCHI» M «MUHYCh». Temepp HEOOXOOUM HEKHH HTOTOBBIH
MaKCHUMAJIbHO KOMIAKTHBIA JOKYMEHT, KOTOPBIA I103BOJUT MPEINPUHUMATENI0 HE TOJIBKO
NPUHATE OOOCHOBAaHHOE pEIICHHE, HO W yKa3aTb, YTO W KOTJa HAJUICKHUT CIeNaTh, YTOOBI
OTNPaBAAJHNCh OXXHUJAHUS OTHOCUTENBHO 3((eKTUBHOCTU MpoekTa. s 3TOro cocraBisieTcs
Ou3Hec-IIaH, SABISIONIMNACS TITaBHBIM HHCTPYMEHTOM IPEANPUHUMATEIS.

bu3Hec-miaH OMMCHIBACT OCHOBHBIE AaCHEKThl OyIyLIEro NpOEKTa, aHaJU3UPYET BCe
npoOseMbl, C KOTOPHIMH TPOEKT MOJKET CTOJIKHYTHCS, @ TaKKe OIpeNeNsieT CIOCOObl HUX
pemenus. busHec-man orsevaet Ha Bonpoc: «CTOUT U BOOOIIE BKIIAIbIBATh JEHBIU B MIPOEKT,
Y IPUHECET JIM OH JIOXO/1bl, KOTOPBIE OKYIIAT BCE 3aTpaThl?»

busnec-mian 1mo3BoJII€T OICHUTh M OOOCHOBATh pEATH3ALMIO IMPOEKTa B YCIOBHIX
KOHKYpPEHLIUU.

IIpu coctaBneHuu Ou3Hec-MJaHa HEOOXOAMMO OTBETHUTHh HAa TaKHe BOIPOCHI, Kak: «Tak
M yX Xopoua cama uaes? Ha xoro paccuutaH HOBBIM IMPOAYKT UM yciyra? Haipger nm aTot
IIPOJIYKT MJIM yCiIyra cBoero nokynateinsa? C KeM IpuaeTcsi KOHKYPUpPOBATh?»

LlenHOCTH OM3HEC-TUIaHA ONPEENAeTCS TEM, YTO OH:

® 1aeT BO3MOXHOCTb OTPEICIUTh )KU3HECTOCOOHOCTh MPOEKTA B YCIOBHUAX KOHKYPEHIIUH;

® COJICPXKHUT OPUEHTHUP, KaK JOJDKEH pa3BUBATHCS MPOEKT (MPEANpUsTUE);

® CIIY’)KUT BaKHBIM HHCTPYMEHTOM IIOJydeHUs (UHAHCOBOU MOIJEPKKUA OT BHEUIHHX
UHBECTOPOB.

[Ipu cocraBneHun OW3HEC-TUIaHA HEOOXOJUMO OIICHUTh BO3MOXXHOCTH M TPOOJIEMBI,
KOTOpbIE MOTYT BO3HHKHYTh B OyaymieM. ODTOT MpOLEcC Ha3bIBAETCS OINpeaeieHueM (WiH
OLIEHKOI1) 0011ero nonoxenus. MiMes Takyio OIEHKY NPUCTYNAIOT K MOCTAaHOBKE LIeJIeH U 3a1au.
OTOT mpolecc B CBOI OYEpPEb COCTOUT U3 ABYX yacTeil. Bo-nepBblX, ycTaHaBiIMBaeTcs, 4TO
OyZeT SBIATHCS MPOIYKIHMEH MpoeKTa (KakuMm OuzHecoM OyneT 3aHUMAThCs MPEANpUsiThe), BO-
BTOPBIX, OTIPE/ICISIOTCS TJIaBHbIE, KOJIMYECTBEHHO 0O0CHOBAHHBIE LIEJIM Ha MEPCIICKTUBY.

VcTaHoBieHHE TakKuX LiejIel sBisieTcs HaumbOoliee JIerkod 3amadeii. Pemus  ee,
HEOO0X0AMMO ONPEAETUTh MYTU JOCTHXKEHUsS ATUX Hesel. [l 3Toro HeoOXoauMo BbIpaboOTaTh
CTpaTerMi0 M COCTaBUTh IUIaHBI, KOTOpbIe (OPMHUPYIOT sApO Ou3Hec-IIaHa. XOpoLIo
COCTaBJICHHBIN OW3HEC-IIJIaH, KaK MPaBUIIO, SBJSIETCS CYLIECTBEHHBIM (DaKTOPOM JTUTEIHHOTO
BBDKMBAHUS NPEANIPUATHUS U €T0 MPUObUIBHOCTH.

bu3Hec-miian momoraer pemuTh BONPOCH (PUHAHCHPOBAHUS, TO €CTh OH MOMKET CTaTh
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CPEACTBOM IPUBIICUCHUS KamuTana, HEOOXOAMMOTO JUIS OCYLIECTBICHMS MpPOEKTa (pa3BUTHUSA
npeanpustus). [Ipu cocraBnennn Ou3Hec-IaHa HEOOX0JUMO MPEACTABUTh, KaKUE IPETITCTBHS
MOTYT BO3HUKHYTb Ha IIyTH K ycrexy. MOXeT CIyduThbCs TaK, YTO 3TU NPENATCTBUS CIUILIKOM
CEpPbE3HBl M HA IIPEeNIaracMod HJee HY)KHO CTaBUThb KpecT. Pasymeercs, 3TO He caMblid
NPUATHBIA BBIBOJI, HO JIy4Ille €ro CleNiaTh, TOKa MPOEKT Ha Oymare, a He TOTJa, KOTJa Ha ero
CO3/1aHUE yXKE TIOTPAUYEHBI IEHBI'U U BpEMSL.

Takum oOpa3om, Ou3HEC-TIaH JaeT BO3MOXKHOCTh IMOHSTH OOIIEe COCTOSHUE NIl Ha
JAHHBI MOMEHT; $CHO NPEICTaBUTb TOT YPOBEHb, KOTOPOIO MOXKET JOCTUYb IIPOEKT
(npennpusATHe), IAHUPOBATH MPOLIECC NIEPEX0]IA OT OJHOTO COCTOSIHUS B IPYTOE.

Cocmasnenue busnec-niana
bu3Hec-11aH ONMUCHIBAET LENU U 33Ja4d, KOTOpble HEOOXOAMMO PELIUTh MPEATPUITHIO

Kak B Onmxaiiiiem OyayIieM, Tak U Ha MEePCIEKTUBY.

busnec-mnan gomKeH OBITH JOCTATOYHO MOAPOOHBIM, YTOOBI, O3HAKOMHUBIIUCH C HHM,
NOTEHIMAJIbHBIE WHBECTOPHl CMOIJIM TOJIYYUTh MOJHOE MPEACTaBICHHE O IMPEAINoJiaraéMoM
IpOEeKTe M MOHATH ero nenu. Kpome Toro, pabora Hax OM3HEC-TIJIAHOM IOMOTAaeT U CaMOMY
NpEANPUHUMATENIO Jydllle Bce 00aymMaTh U B3BeCUTh. [109TOMY 4TOOBI MONYYUTH HAICKHBIN
Ou3Hec-IIaH, MPUIIETCS MOTPATUTH MHOTO CHJI M BPEMEHH.

CoctaB Ou3Hec-IUIaHA U CTENEHb €ro JeTaJH3alluyd 3aBUCAT OT pa3MepoB OyaylIero
poeKTa U cepbl, K KOTOPOl OH OTHOCUTCHL.

Hanpuwmep, ecnu mpezmnonaraercss HajJaJuTh MPOU3BOJACTBO HOBOTO BHJA KaKOH-INOO
OPOAYKIMH, TO JOJKEH OBITh pa3paboTaH BechbMa MOAPOOHBIN IJIAaH, TUKTYEMBIH CI0XKHOCTHIO
CaMOro MpOAYKTa M CJIOKHOCTBIO PBIHKA 3TOro mpoaykra. Eciu ke pedb HAET TOJBKO O
PO3HMYHOM MPOJaKe KaKOT0-ITH00 MPOAYKTa, TO OM3HEC-TIIIaH MOXKET OBITh 00JIee MPOCTHIM.

Takum oOpa3oM, cocTaB W JeTanu3alus OW3HEC-IUIaHA 3aBUCAT OT XapakTepa
CO3/1aBa€MOI0 MPEANPHUITUS — OTHOCHUTCA JHM OHO K cepe yciayr wiM K MpOU3BOACTBEHHOMN
cdepe. Ecnu npennpustTie Npous3BOJACTBEHHOE, TO HAa COCTaB M JACTANIM3aLMI0 OM3HEC-TIJIaHa
MOBIUAIOT BUJ TOBapa M OyAeT JM 3TOT TOBAap BBIYCKAThCA Ul MOTpeOUTENed Wiu Juis
IIPOU3BOJUTENICH.

CoctaB OuzHec-IJIaHa TaKXK€ 3aBUCUT OT pa3Mepa IpearojiaraéMoro pblHKa cObITa,
HAJINYHsI KOHKYPEHTOB U NEPCIIEKTUB POCTA CO3/1aBAEMOT0 IPEATIPHUATHS.

[TpumepHsIil cocTaB OU3HEC-TIIIAHA:

1) BBojanas 4actb:

e Ha3BaHHE U ajipec GUPMBI; ® CTOHMMOCTH IPOEKTA;
®  yUpPEAUTENH; e 10TpeOHOCTh B (pUHAHCAX;
® CyTh U LIEJb MIPOCKTA; ® CCBUIKAa HA CEKPETHOCTD;
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2)

3)

4)

5)

6)

7)

8)

Ananus 1mojoxkeHust ACJI B OTpacin:

TCKYyIIAasa CUTyallusd 1 TCHACHIIUU Pa3BUTUSA OTPACIIU;

HAIlpaBJICHUC U 3aJa4U ACATCIIbBHOCTHU IIPOCKTA,

CymiecTBo mpeagaraeMoro npoeKTa:

IPOAYKIHS (YCIYTH Wi paboThl);
TEXHOJIOTHUS;
JULEH3UN;

MAaTCHTHBIC IIpaBa;

AHanus pblHKa

MOTEHIHAIbHBIE TTOTPEOUTENH IPOAYKIIIH;
ITIOTEHIUAJIbHBIE KOHKYPEHTBHI;
pa3Mep phIHKA U €r0 POCT;

OIICHOYHAs JI0JIsl HA PHIHKE;

IInan mapkeTuHra

LIEHBI;
LIEHOBAs TOJIUTHKA;

KaHaJIbl COBITA;

peKnama;

IIPOTHO3 HOBOM ITPOYKLUU;

[Ipon3BOACTBEHHBIN IIJIAH:

IIPOU3BO/ICTBEHHBIN IIPOLIECC;
MMPOU3BOJACTBCHHBIC IOMCIICHU

obopynoBaHue;

MCTOYHUKHU MOCTABKU CBIPhsI, MATepHaJIOB, 000pYJ0BaHUS U paboUnX KaapoB;

CyOnoaps IUUKY;

Opranu3alMOHHBIN IUIAH:

¢dbopma coOCTBEHHOCTH;

CBEJICHUs O IIapTHEPAX, BIAACIbLAX IIPEANPUATHS;
CBEJICHUS O PYKOBOJISIIIIEM COCTABE;
OpraHu3aIlMoOHHas CTPYKTYPa;

Crenens pucka:

cyiabble CTOPOHBI MPENPUSATHS;
BEPOSITHOCTb MOSIBJIEHUS HOBBIX TEXHOJIOTUA;
aJIbTepHAaTHBHbBIE CTPATETUH;

9) duHaHCOBBIH IUIaH
® [UIaH J0XOJOB U PACXOJIOB;
® [UIaH JCHEXHBIX MOCTYIJICHUH U BHITUIAT;
e QalaHCOBLIH IIIaH;
e TOYKa 0€3yOBITOYHOCTH;
10) [punosxenus

KOIINMU KOHTPAKTOB, JIMIICH3UHA U T.II.;

KOIINMU JOKYMCHTOB, U3 KOTOPBIX B3AThI HCXOAHBIC JaHHBIC,

IIPEWCKYPAHTHI IOCTABIIUKOB.

Maket OM3HeC-TI1aHa IMPUBC/ICH B HpI/IJ'IO)KeHI/IC 1.
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Hcxoonas ungpopmayus ons cocmasnenusi OusHec-niana
Ilepen Tem, Kak COCTaBISATh OW3HEC-IUIAH, HEOOXOIAMMO OIEHUTH CIPOC Ha TOBap

(paboThl UM YCIIyTH), KOTOPBIN MpeuiaraeTcsl Mpou3BoAuTs. Heo0Xo1uMo MOHATH, YTO U KOMY
OyzeT mpoAaBaThCs U MOYEMY JIFOAU OyIyT 3TO MOKynaTh. Halo HOMHUTB, YTO JIOAM MOKYMAIOT
HE MPOCTO MPOJYKT WIIM YCIYr'y, OHHM MOKYIMAIOT COBOKYITHOCTh ONPEACICHHBIX IPEUMYIIECTB,
paspemias CBOM MNpoOJIEMBbl. OTa COBOKYIHOCTh IPEHMYILIECTB BKIIOYAaeT B ceOs YeThIpe
3JIeMEHTa (CIEUATUCTBl 10 MAapKeTHUHTY Ha3bIBAlOT WX MAapKETUHTOBBIM KOMILIEKCOM):
XapaKTepUCTUKH CAMOTO MPOAYKTa, €ro LIEHY, MOOUIPEHHE CIIpoca Ha JaHHBIA MPOJYKT U MECTO
ero peanuzanuu. CyTb HEHTpPaJbHOM WU TEOPHUH MapKETHHTAa COCTOMT B TOM, YTO PHIHOK
BKJIIOYAeT B ce0si TOBOJIBHO 000COOJIEHHBIE MOApa3AeIeHUs WU CerMeHThl. Kaplii cermeHt
NpeabsBIseT crnenupuueckue TpeOoBaHUS K MPOAYKIMH Hiau yciayram. Ecnu mpenmpusitue
IPUBEIET CBOIO MPOIYKLHUIO WM YCIIYTH B COOTBETCTBHE C STUMHU TPEOOBAHUAMH U C/ETAET 3TO
Jydllle, YeM KOHKYPEHTBI, TO OHO CMOXET YBEJIUYUTH JOJII0 CBOETO y4acTUs Ha pPHIHKE H,
CIICZIOBATENIbHO, YBEIMYUTHh MPHUOBUIBHOCTh. BakHBIM 0OCTOATENBCTBOM MpPU 3TOM OyneT
OIpe/ieIeHue MOKynaTesei: KakoBbl M 3alpochl M KaK HAa HUX BBIMTH, TOBECTH N0 HHUX CBOIO
npoAyKiuio. be3 xopomiero moHUMaHus 3ampocOB MOKynarenel (KJIMEHTOB) HEJb3s OLEHHUTH
CHJIbHBIE U cJ1a0ble CTOPOHBI MPOIYKIIMU HIIH YCIIYT.

HeoOxonuMble JaHHBIE MOXHO MOJYYUTh, OOpPAaTHBIIMCH B  COOTBETCTBYIOILUE
OpraHu3alluM, a MOXKHO TPOBECTH U COOCTBEHHBbIE HccienoBaHud. Mcrounukom uHpopmaiuu
MOTYT CTaTh MYOJUKAIMN OTPACIEBBIX ACCOIMAIMN, MPAaBUTEIBCTBEHHbIE OTYETHl M CTaTbH B
HAy4YHBIX >XXypHajax. JlaHHble O NOTEHIMAJIBHBIX pa3Mepax pbIHKA MOTYyT OOOCHOBAaTh T€
MOJIOKEHHUsI OW3HEecC-IJIaHa, KOTOpbIe KacaloTcsi MapkeTuHra. OHHM  JOJDKHBI  BKIIIOYATh
uHpopMalMi0 O (UPMax-KOHKYpeHTaX, O TOProBOM HalleHKe, O pBIHOYHBIX TpeHIaX
(TeHAEeHIUAX) U MEPCIIEKTUBAX POCTA.

IIpouszsoocmeennasn ungopmayus
[TpousBojcTBeHHass uWHpOpPMAIMS  BKIIOYACT  ONPEICICHHE  IPOM3BOJCTBEHHBIX

NOTpeOHOCTEH NPEaNpUATHs, 3aBUCIIIMX OT TOrO, KaKyl MPOIYKIHIO OHO COOHpaeTcs
BBIITyCKaTh. BOJIBIIYIO YacTh HE00X0AMMOI HH(POPMAIIMM MOXHO MOJIYYUTh Yy IIPOU3BOIUTEICH
AQHAJIOTUYHOU MPOAYKIIMH.
IIpu cOope mnpou3BOACTBEHHONW HH(MOpPMAIMU HEOOXOJAUMO OOpaTHUTh BHUMaHHE Ha
CIIEIyIOLIHE BOIIPOCHI:
® IIPOM3BOJICTBEHHbIEC ONEPALMHU: HEOOXOIMMO YCTAHOBUTH IEpeueHb BCeX 0a30BBIX ONepanuit
no o0paboTke u cOOpKe, BBIICHUTb, HEJIb3sl JIM MOPYYUTh HEKOTOpPhIE M3 HHUX
CyOmoApsAIuMKaM, a €CJIM MOXKHO, TO KaKhe U KOMY;

® ChIpbC U MATCpHUAJIBI: COCTABUTH CIHMCOK BCCX BUIAOB ChIpbd U MATCPUATIOB, YCTAHOBUTH
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Ha3BaHUC (prM-HOCTaBIHHKOB, HX agpeca U OpUCHTUPOBOYHBIC LICHBI,

e 000pyIOBaHHME: COCTaBUTH CIENU(UKAIHNIO BCETO HEOOXOAMMOTrO OOOpYIOBaHUS H IIO
KOKIO0W equHHIle 000PYIOBaHUS BBISICHHTH, MOKHO JIM B3ATh €ro HAmpoKaT (apeH/I0BaTh)
WIIA HY>KHO IIOKYIIaTh;

® TPYIOBBIC PECYPCHI: COCTABUTH MEPEUCHb CIEIUAILHOCTEH C yKa3aHHEeM 4Yuciia pabOTHHKOB
10 Ka)KﬂOﬁ CIICHUAJIBHOCTHU, HUX 3apa60TH0171 IJIaTbhl U BBIABUTH BO3MOXXHOCTH INOATOTOBKU
TaKuX CIICHUAJINCTOB,

¢ [IOMCHICHUA: OIPCACINTD HOTpC6HOCTL B MPOM3BOACTBCHHBLIX IJIOMIAJAX, BO3MOKHOCTHU
ApPCHABI HOMGHIGHHﬁ, HUX IIOKYIIKA U T.N.;

e HAKIIAJHBIE PACXOABI: PAcXoAbl HA MOKYIIKY UHCTPYMEHTOB, CIELIOAEKIbI, KAHLIEIAPCKUX
TOBApPOB, Ha OINIATy CUCTOB 3a JJICKTPOSHCPIUI0, BOAOIPOBOA U IMPOYHNC MYHUIUIIAJILHBIC
YCIyTH, Ha 3apa0O0THYIO TUIATy YIPaBJIEHUYECKOTO MepCcoHana u T.JI.

Qunarncosas unpopmayus
OdunancoBass wuHpoOpMaIKs HEOOXOAMMA JUII BCECTOPOHHEH OIEHKH (UHAHCOBBIX

acIeKTOB JEATENILHOCTU mpeanpuatus. Ha ocHoBaHuM 3ToH MH(OpPMALMKM MOTEHIUAIbHBIC
MHBECTOPbI OYAYyT CyIUTh O PEHTA0EIbHOCTH MPOEKTa, O TOM, CKOJIBKO JIEHEr MoTpedyercs
BJIOXKHUTb B MPEANPHUATHE, YTOOBl MOCTaBUTH €r0 HAa HOTH M MOKPBITH TEKYIIHE PAaCXObl
HAYaJIbHOTO 3TAIla U O TOM, KAKUM 00pa3oM MOKHO MOJIYYUTh HEOOXOIUMBbIE CPECTBA (BBIMYCK
aKIui, 3aiMBbI U TIp.)

OnHOI U3 caMbIX CIOXKHBIX 33a]a4 IPU COCTABJICHUU OU3HEC-IIaHA SBJISETCS IPOBECHHE
aHauM3a LIEH Ha TOBapbl KOHKYPEHTOB. Jle70 B TOM, YTO B peajbHO (PYHKIMOHUPYIOIIEH
PBIHOYHON SKOHOMHKE MH(pOpMalMs O IIeHaX Yalle BCEro SBISIETCS KOMMEPUYECKOW TaiHOM
mzroroputens. IlyOnmukyroTcs INWIIb LEHbl NPEAIOKEHHsS, HO 53TH LEHbl 3HAYUTEIHLHO
OTJIIMYAIOTCS OT LIEH peasbHBIX MOCTABOK M3-3a UCHOJIb30BAHUS Pa3HOOOPA3HBIX CKHJIOK.

ITpu GpopmupoBaHMU LIEH HA TPOAYKIUIO (PaOOThI MM YCIYrH) HEOOXOIUMO YUUTHIBATh
pa3iuyHbIe MEpbl TOCYAaPCTBEHHOTO JMMUTHPOBAHUS WJIM PErYIMPOBAHUS YPOBHEH LIEH U UX
JMHAMUKU.

CymiecTBYIOT TpH Tpynnbsl (PMHAHCOBBIX IOKa3aTesiell, KOTOpbIe MO3BOJSIOT OLCHUTh
KHU3HECIIOCOOHOCTh POCKTA!

1) mporHo3 J0X0J0B U pacxoJ0B Ha IepBbIe TPH I0J1a;

2) NporHo3 MOTOKa peabHBIX JCHET (MMOTOKA HATMYHOCTH) 3a TOT JK€ MEPHO/I;

3) OanaHCOBBIM OTYET MPEANPUATUS HA TEKYIIUH MOMEHT M IPOTHO3 COCTOSIHUSI aKTUBOB
U TIaCCUBOB MPEANPUATHS Ha ToA Briepe] (6alaHCOBBIH IUI1aH).

[IporHo3 pacxoJ0B M JIOXOJIOB MPENIpPUATHS CTPOUTCS HAa OCHOBE JaHHBIX 00
oku1aeMoM oobeMe crpoca. [Iporuo3 noroka peasbHBIX JEHET JOJDKEH MoKa3aTh CIIOCOOHOCTh
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NPEANPUATHS CBOEBPEMEHHO OIIauMBaTh CBOM cueTa. B HeMm [o/DKHa OBITh yKazaHa OILIEHKa
HAYaJbHOTO COCTOSIHMSI CajbJ0 pPEAIbHBIX JACHEr (ACHEXHOW HaJIM4YHOCTH), OKHUIAEMble
MOCTYIUICHHUSI U IJIATEXKH C YKa3aHHEM OOBEMOB M CPOKOB. BallaHCOBBIM OTYET XapaKTepH3yeT
(MHAHCOBYIO CUTYaLMIO MPEANPHUATHS Ha KOHKPETHBI MOMEHT. OH OTpa)kaeT aKTUBHI (TO, YeM
IIPEIIIPUATHE BIAJEET), TACCUBHI (€r0 JIOJT) U CPECTBA, BIOKEHHBIE BIAJENIbLIEM NPEANPUATUS
U €r0 MapTHEPAMHU.

Pexomenoayuu no cocmasnenuio buznec-niana
1) BBoHas 4acThb.

BBosHas yacTh, Kak IpaBWJIO, IUILETCS yXKE MOCIE TOr0, KaK COCTaBJIEH Bech IulaH. OHa
JOJDKHA OBITH KpaTkoi (He Oosiee 2-3 CTpaHMII)) W TPAKTOBATHCS KAaK CaMOCTOSITEIbHBIH
peKJIaMHBINA JTOKYMEHT, TaK Kak B HEW COIEP)KaTCsi OCHOBHBIEC MOJOXKEHHUS BCEro OM3HEC-IUIaHa.
B Hell yka3bIBaeTCs Ha3BaHWE U aApeC MPENIPUATHSA, UMEHA U aJpeca YYpPEIAUTeIeH, OCHOBHBIC
MIOJIOKEHMSI TIPEIaraeMoro MpoeKTa, €ro CyTb M Lelb, CTOMMOCTh MPOEKTa, MOTPEOHOCTH B
¢duHaHCax.

BBoaHas yacTh 10JDKHA OBITH HaMMcaHa TaK, YTOOBI BBI3BATh HHTEPEC Y MOTEHIIMATILHOTO
unsecropa. Ilo conep:xanuio BBOJHOM 4acTH MHBECTOP YaCTO CYyJIUT O TOM, CTOMT JIU €MY TEPATh
BpeMsl Jasibllle U YUTATh IUJIaH 10 KoHUA. Hy)KHO 4eTKo n yOeauTeNbHO U3JI0KUTh OCHOBHBIE I10-
JIOXKEHUS TPEeIJIaraéMoro MpoeKTa, a UMEHHO: YeM Oy/AeT 3aHMMAThCs MPEIIpUsiTHE, CKOJIBKO
JICHETr MOTpeOyeTCcs B HErO BIIOKUTH, KAKOW 0XKHUIAETCS CIPOC Ha MPOIYKIHUIO (paboThl WM
YCIYTH) U IOYEeMY MpeanpusiTiue 100beTcs yenexa.

2) AHanu3 NoJI0KEeHHS J1e]T B OTPACIIU.

B sTOM paszzesne onuchIBalOTCS OCHOBHBIE HAMIPABICHHS M LIEIH JIESTEIbHOCTH OyIyIero
npoekra. OueHb Ba)XKHO MPENOJHECTH HJCKH HOBOIO MPOEKTAa B KOHTEKCTE CIIOKMBILIETOCS
COCTOSIHUS J1eN B oTpaciu. Heo6xoquMo npogeMOHCTpUpOBaTh INTy00KOE€ MOHUMAHHE COCTOSIHUS
OPEANpUATHS U TOW OTPACI UHAYCTPHU, B KOTOPOH OHO OyzeT paboTaTh U KOHKYPHUPOBATh, TaK
KaK OJIHUM W3 KpUTEepHeB Ha 1obOeay B KOHKYPEHTHOH OOopnOe SBIISETCS CUTyallMsi Ha PBIHKE
IIPOIYKIIMU 3TOTO KJacca.

B OusHec-muiane peKOMEHIyeTCsl J1aTh aHaJIM3 TEKYIIEro COCTOSHUS /el B OTpaciu u
CBEICHHUA O TEHJIEHUMAX pa3BUTHA. Pexkomenayercs TakKe AaTh CIPaBKy IO IOCIEIHUM
HOBHMHKaM, IEPEUUCIIUTh TMOTCHIMAIBHBIX KOHKYPEHTOB, yKa3aTh HMX CHJbHBIE M Cla0ble
cropoHbl. HeoOxoauMo Takke M3y4HTh BCE HPOTHO3BI MO JIAHHOM OTpPAciu U B pe3yibTare
OTBETUTh HA BOMNPOC, HAa KAKOTO HMMEHHO MOTPEOUTENIs pacCYMTaHbl TOBAphl WIM YCIYTH
NPEIIPUATHS.

3) CymiecTBO npeasiaraeMoro npoeKTa.

B stom pas3acie HeO6XOIII/IMO AaTb YCTKOC OIPCACIICHUC U OIMCAaHUC TCEX BHUIOB
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NPOAYKIUHN WM YCIYT, KOTOpble OyIyT MpeIuIosKeHbl Ha pHIHOK, CleayeT yka3aTh HEKOTOphIE
aCIIEKThI TEXHOJIOTUH, HEOOXOAUMOH JUTs TPOU3BOICTBA MPOAYKIIMHU. BaskHO, 4TOOBI 3TOT paznen
OBbLIT HAITUCAH SICHBIM, YETKUM SI3bIKOM, JIOCTYITHBIM JUIsl IOHUMaHHsI HECTICIIMAIUCTA.

[lpn ommcaHWM OCHOBHBIX XapaKTEPUCTHK TPOMYKIUHU JETaeTcs AaKIeHT Ha Tex
NPEUMYIIECTBAaX, KOTOpbIE 3Ta MPOAYKIHS HECET MOTCHIMAIbHBIM MOKYyNaTeas M, a He Ha
TEXHUYECKUX MOPOOHOCTSIX.

JleranbHast MHPOPMALIHS TEXHOJIOTHYECKOTO MPOIIECCa MOXKET OBITh JIaHa B IIPUIIOKCHUH.

OueHb BaXHO TMOMYEPKHYTh YHHKAJIBHOCTh WM OTJIMYUTEIBHBIE OCOOCHHOCTH
NPOAYKLIUH WM YCIyr. DTO MOXET ObITh BBIPAXEHO B pa3HON (opme: HOBas TEXHOJOTHS,
KayecTBO TOBapa, HHU3Kas ce0eCTOMMOCTh MM  KaKOe-TO OCOOCHHOE JIOCTOMHCTBO,
yIOBIIETBOPSIOIIEE 3ampocaM Mokymnarenei. Takke HEoOXOIUMO MOTYEPKHYTH BO3MOXKHOCTD
COBEPIICHCTBOBAHUS TAHHOM MPOIYKIIUH.

B sTom ke pasnene ciemayer omucaTth MMEIOIIUECS MATCHTHl MM aBTOPCKUE MpaBa Ha
n300peTeHNe WM TPHUBECTH JPyrHe MPUYHMHBI, KOTOPbIE MOTJH OBl BOCIPEMSATCTBOBATH
BTOP)KEHHIO KOHKYPEHTOB Ha pBIHOK. TakMMH TpPUYMHAMH MOTYT OBITh, HampuMmep,
9KCKITIO3MBHBIC MPaBa Ha PaCHPOCTPAHEHUE MM TOPrOBbIC MAPKH.

4) AHanu3 pbIHKa.

PBIHOK M MapKeTHHI SIBJISIOTCS peIIalomuMu (akTopamMu it Bcex Kommanuid. Cambie
T'CHUAIIbHBIC TEXHOJIOTUU OKa3bIBAIOTCS OCECIIONIE3HBIMH, €CJIM HAa HUX HET CBOMX IMOKYIATeleH.
[TosToMy 3TOT paszen siBisieTcss HauOoJee TPYIHBIM sl Hamucanus. Heobxonumo yOenuTs vH-
BECTOpPa B CYIIECTBOBAaHUM PBIHKA ISl NPOJIYKIUH M TOKa3aTh, YTO BbI MIOHUMAETE M MOXKETE
npoJaTh Ha HEM CBOIO NPOAYKIHMIO. 1 3TOro HY)XHO ONpPEAETUTh TOT CETMEHT PBIHKA,
KOTOPBIN OyJeT A MPEANPHUATUS T1aBHbIM. Kak npaBuiio, HOBbIE MPEIIPUITHS MOTYT YCIICIITHO
KOHKYPUPOBATH JIHIIb Ha OJHOM, JJOCTATOYHO y3KOM CErMEHTE phIHKa. BbIOOp Takoro cermeHnTa
MOYET 3aBUCETh M OT OCTPOTHI KOHKYPEHTHOH OOpbOBI, KOTOpas /Uil OJJHOTO TUIA MPOJYKIIUU
MOKeET OBITh citadee, ISl IPYroro — CUJIbHEeE.

[Tocne onpezeneHuss KOHKYPEHTHOTO CErMEHTa PhIHKA IIPHUBOIUTCS OMMCAHUE CTPYKTYPHI
KJIMEHTYPHI (TIOKyIaTeseld) BHYTPH 3TOTO CETMEHTA.

Jlroboit OuzHec W, B YACTHOCTH, OOJANAIOMMKA  XOPOUIMMU HUACIMU IO
COBEPILEHCTBOBAHUIO MPOAYKIUH, PAHO WM MO3AHO CTOJKHETCS C MPOOIeMON KOHKYPEHIIHH.
[TosTOMY OYEHb Ba)KHO OMNPEICIHTh HEMOCPEJACTBCHHBIX KOHKYPEHTOB, UX CHJIbHBIC U CJa0ble
CTOPOHBI, OLICHUTH MMOTCHIIUAIBHYIO JOJI0 PhIHKA KaXKI0TO KOHKypeHTa. HeoOxoaumMo mokasars,
YTO Balla MPOAYKIUS MOXET KOHKYpUPOBaTh C TOYKM 3PEHHS KayecTBa, IICHHBI,

pacrnpoCTpaHeHus, peKJIaMbl U APYTUX ITOKa3aTesnei.
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5) Ilnan MmapkeTuHra.

B stoMm paszgene HE0OX0IUMO MOKA3aTh, MOYEMY KIMEHTHI OyIyT MOKYMAaTh MPOIYKIIHUIO.
B Hem omnmceiBaeTcs, KakuM 00pa3oM IMpearnojiaractcs MpoaaBaTh HOBBIM TOBAp WU YCIYTy,
KaKyl0 3a HEr0 Ha3HAYUTh LIEHY M KaK MPOBOJUTH PEKIAMHYIO MOJIUTHUKY. KOHKpeTHbIe neranu
MapKETUHTOBOM CTpaTerMM YacTO OKa3bIBAIOTCS CIOXKHBIMH, KOMIUIEKCHBIMH M 3aTParuBaioT
Takue OO0JIacTH, KaK MapKETHHI'OBas pAacCTaHOBKA, IICHOBAas IOJMTHKA, TOProBas IOJIMTHKA,
pexiama u T.1. B mr006om OusHece nmpu (OPMHPOBAHUHU NMPOEKTOB, CBA3AHHBIX C MPOJAXKEH U
cObITOM, TpeOyeTcs NeTaabHbII aHaIu3 3TUX (PaKTOPOB.

[ToreHuanbHple MHBECTOPHl CUYMTAIOT IUIAH MAPKETHHra BAXKHEUIIMM KOMIIOHEHTOM
ycrexa HOBOI'O IPEANPHUATHS, MOATOMY K €r0 COCTaBJICHHMIO CIIEAYET OTHECTUCH CEPbE3HO —
HYKHO TIIATEIbHO BCE TNPOAYyMaTb U YOEOUTHCA, UTO NpeAroyiaraeMasi CTpaTerus
JEeWCTBUTENFHO MOXKET ObITh peann3oBaHa. Ha nefcTByromMX mpeanpusTHsIX IJIaH M0 MapKe-
TUHTY COCTaBJISIETCSl HA TOJI BIEpea. 3a €ro BBHIIOJHEHUEM BHUMATENBHO CIEAAT M €KEMECSIUHO
WIN J1aXe €KETHEBHO BHOCST B HETO MOMPABKH C yYETOM U3MEHSIOLICICS CUTYalluu Ha PhIHKE.
Hauunaromuii npeanpuHuMaTeNb JOJDKEH HAYYUThCsl COCTABIIATh IUIAaH MApKETUHTA U CBEPSTH C
HUM CBOM TEKYIIHe pemieHus. YacTo IuiaH MapKEeTHHTa OKa3bIBAE€TCS OUYEHb OOBEMHBIM, TOT/A
€r0 MO>KHO IIOMECTUTH B MPHJIOKEHHE K OCHOBHOM YacTu OM3HEC-IUIaHa.

B stomM pa3mene  nemaeTcs — MapKeTMHIOBas — paccTaHOBKa  (oOecriedeHue
KOHKYPEHTOCIIOCOOHOCTH MPOIYKLMU) M YKa3bIBaIOTCSI OCHOBHBIE XapaKTEPUCTUKH MPOIYKIIUU
(pa®oT uiaM ycnyr) B CpaBHEHHMH C KOHKYPHUPYIOLUIMMH. PaccMaTrpuBaioTcs Takue BOIPOCHI, Kak
LICHBI, 1IEHOBAs TOJHUTHKA, TOProBas IOJUTHUKA, KaHajbl cOBbITA, peKiiaMa M MPOABIKEHHE
NPOAYKIMHM Ha PHIHKE, NOJUTHKA MOJICPKKH MPOAYKIHH, MPOSIBICHHE HHTEPECA CO CTOPOHBI
BEPOSITHBIX [TOKYIATENIEH, IPOrHO3 HOBOU MPOLYKLIMH.

6) IIpon3BOICTBEHHBIH IJIaH.

B stom pasnene A0KHBI ObITH ONKMCAaHBI BCE NMPOM3BOJCTBEHHBIE U JIpyrue padouue
IIpoLecCchl. 3AeCh K€ PpacCMaTPUBAIOTCS BCE BOIPOCHI, CBSI3aHHBIE C IOMELICHUSAMH, HX
pacroyioxxenuem, o0opyaoBaHueM, nepconaioM. Eciiu coznaBaemMoe NpearpusaTue OTHOCUTCS K
KaTeropuu IPOU3BOJACTBEHHBIX, TO HEOOXOJAWMO TOJHOE OINMCaHHE IPOU3BOJCTBEHHOTO
mpoliecca: Kak OpraHM30BaHa CHCTEMa BBITYCKa MPOJYKLIMU U KaK OCYILECTBISAETCS KOHTPOIb
HaJl MPOU3BOICTBEHHBIMU NpOIIECCAaMH, KaKMM 00pa3oM OyayT KOHTPOJIMPOBAThCS OCHOBHBIC
AJIEMEHTHI, BXOASIIUE B CTOUMOCTh MPOJIYKIHMU (HAIpUMeEp, 3aTpaThl TPya U MaTepUaloB), KaK
Oyzner pasmenieHo oOopynoBaHue. Eciau HEKOTOpbIE OIepanud MpeArosaraeTcsi MOpyYUuTh
cyOomoapsauuKaM, cieiyeT JaTb O HHMX CBEJACHUs, BKIIOYas Ha3BaHHE CYONOIpSIYMKA, €ro
ajipec, MPUYMHBI, TI0 KOTOPHIM OH OBbLI BBIOpaH, IEHBl U MH(POPMALUIO O 3aKITIOYEHHBIX KOH-

TpaKTax. ITIo Tem onepanursaM, KOTOPBIC NPCANOJIAracTCsa BbIIIOJIHHUTD COOCTBEHHBIMU CHJIaMU,
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HEOOXOIMMO J1aTh CXeMy HPOU3BOJACTBEHHBIX IOTOKOB, CIIMCOK IPOM3BOICTBEHHOTO
00OpyZOBaHUs, ChIpbs U MaTEpUANOB C yKa3aHHEM ITOCTABIIMKOB (Ha3BaHHE, aJpec, YCIOBUS
MIOCTABOK), OPUECHTUPOBOYHYIO CTOUMOCTD, a TAKXKE CIIMCOK MPOU3BOJCTBEHHOTO0 000PYI0BAHNUS,
KOTOpO€ MOXKET IMOoHano0uThcst B Oynymiem. HakoHen, B 3TOM pasfene JOJDKHBI HaWTH
OTpa)K€HHE BOMPOCHI, HACKOJBKO OBICTPO MOXKET OBbITh YBETWYEH MM COKpAIIEH BBIMYCK
IPOIYKIUH.

7) OpraHu3alMOHHbBIN T1aH.

B sToM paznene ykaspiBaeTcst popma cOOCTBEHHOCTH CO3aBa€MOT0 MpeanpusaTus: Oyaer
JIM 3TO MHAMBUIYaAJIbHOE MPEANpPHUATHE, TOBAPUILECTBO WIN aKIMOHEpHOe olmiectBo. Ecnu 310
TOBApUIIECTBO, HEOOXOIUMO MTPUBECTH YCIOBHS, HA KOTOPHIX OHO cTpouTcs. Eciu akimonepHoe
00111ecTBO, HEOOXOIUMO J1aTh CBEICHHSI O KOJMUYECTBE U THUIIE BHIITYCKAEMBIX aKIIUH.

[TpuBoAMTCS OpraHM3alMOHHAas CTPYKTypa OyAylero npennpusaTus, JlaioTcs cBeneHus o
KOJINYECTBE IMEpCcOoHajla M PACHIMPEHHM IITaTta, OOyuyeHMHM M TOJTrOTOBKE KaJapoB, a TaKXe O
NIPUBJICYEHUH KOHCYIBTAaHTOB, COBETHUKOB, MEHEIKEPOB.

B sTOM paznene paccMarpuBaroTCcs BOIPOCH! pyKOBOJCTBA U YIIPABJICHUS MPEATIPHITHEM.
OOmpscHseTcs, KakuM 00pa3oM OpraHM30BaHa PYKOBOJMINAS TPYMINa, M OIHMCHIBACTCA pOJIb
Kaxnaoro ee uieHa. [IpuBoaarcs kpaTkue Ouorpaduyeckue CBEACHUS O BCEX WIEHaX COBETa
TUPEKTOPOB. AHAIM3UPYIOTCS 3HAHUS W KBAIM(UKAIMSA BCEH KOMaHIbl B LEJIOM, TaK Kak
ClIelyeT MOMHHTh, YTO HeoO0xoauMa cOallaHCHpOBaHHAs PYKOBOZsMIAs rpynmna. B mpeanbHOM
cllyyae TaJlaHThl U YMEHHUE KaKJOro ee wieHa OyIyT JOTOJHATH JIPYr APYyra U OXBaThIBaTh BCE
¢bynkiuoHanpHbple  oOnacTH  Ou3Heca (MapKeTHHI, (DUHAHCHI, BOIPOCHI, CBSI3aHHBIE C
MIEPCOHAJIOM, MTPOU3BOACTBEHHBIHN Mporecc). OJHAKO MaJOBEPOSATHO, YTO HeOoJbIIas pupma Ha
paHHEeH CTaJuu CBOETO CTAHOBIIEHHSI CMOXKET coOpaTh TOCTaTOYHO XOPOULIO cOalaHCHPOBAHHYIO
KoMaHIy. B aToM ciydae [uis BBISBICHHS CIaObIX CTOPOH YHPABJICHUS MPEANPUITHEM MOMXKHO
BOCIIOJIb30BaThCsl YCIYraMH KOHCYJIBTAHTOB.

B sToM ke paznene 1oJKHBI ObITh MPECTABIICHBI TaHHBIE O PYKOBOJUTEINSX OCHOBHBIX
MOJIpa3/IeIeHni, MX BO3MOXKHOCTSIX M OIBITE, a Takke 00 uX oOs3aHHOCTAX. JleTanbHble
aHKETHbIC JAaHHbIC U XapaKTEPUCTUKU MPUBOJISATCS B MPHIIOKECHUH.

O3HaKOMMBILIUCH C OPraHU3ALMOHHBIM IUJIAHOM, MOTCHUUAIbHBIA WHBECTOP TOJDKEH
MOJIydUTh TPEACTaBICHHE O TOM, KTO MMEHHO OyIeT OCYLIECTBISATh PYKOBOJCTBO
OpeAnpusITHEM U KakuM oOpa3oM OyayT CKIIAQABIBATHCS OTHOILEHHS MEXJIy UICHaMHU
PYKOBO/ICTBA Ha IIPAKTUKE.

8) Crenens pucka.

Kaxplif HOBBI NPOEKT HEU30EKHO CTAJKMBACTCSI HAa CBOEM IIYTH C OIpPEeCHHBIMU

TPYIHOCTSIMH, YIPOXKAIOWUMU €ro OCYIIECTBICHHUIO. JUIg mpeanpuHUMAaTenss O4YEHb BaXKHO
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YMETh HpeIBHIIETh MOAOOHBIE TPYJHOCTH U 3apaHee pa3padoTaTh CTPATErHH UX MPEOJOJICHHS.
Heo0x01MMO OLIEHUTH CTENEHb pPHUCKA U BBIABUTH TE€ MNPOOIEMBI, C KOTOPBIMH MOXKET
CTOJIKHYTbCSI OU3HEC.

I'maBHBIE MOMEHTBI, CBSI3aHHBIE C PUCKOM MPOEKTa, JOJDKHBI OBITh OMHCAHBI IPOCTO U
00BEKTUBHO. YTPO3a MOKET UCXOJUTh OT KOHKYPEHTOB, OT COOCTBEHHBIX MPOCUETOB B 00JIaCTH
MapKEeTUHIa M TPOU3BOJCTBEHHOW IOJUTHKH, OIIMOOK B MOAOOpE PYKOBOMSIIMX KaJpOB.
OnacHOCTb MOKET MPEJCTABIIAT TAKKE TEXHUUECKUH MPOrpecc, KOTOPBIN CIIOCOOEH MIHOBEHHO
«COCTapUTh» JIO0YI0 HOBUHKY. JlaXke ecry HU OIMH U3 3TUX (PAKTOPOB peanbHOM yrpossl uis
OPEaNpUsATUS HE TMPEACTaBIsAET, B OWU3HEC-IUIAHE HEOOXOJMMO Ha HHUX OCTAaHOBUTHCS H
000CHOBATh, IOYEMY HE CTOUT OECIIOKOUTHCS Ha 3TOT CYET.

[Tone3no 3apanee BhIpabOTaTh CTPATErHI0 MOBEJICHHS U MPEIIOKHUTh MYTH BBIXOJAA M3
BEPOSITHBIX PHUCKOBAHHBIX MOMEHTOB B CJIy4a€ MX BHE3aIIHOTO BO3HUKHOBEHHMs. Hammuue
QJIbTEPHATUBHBIX MPOTpaMM U CTpaTerMii B TJjla3aX MOTEHIUAIBLHOIO HWHBecTOpa OyaeT
CBUJETEILCTBOBATH O TOM, YTO IIPEIIPUHUMATEb 3HAET O BO3MOXKHBIX TPYAHOCTAX U 3apaHee K
HUM TOTOB.

9) ®uHaHCOBBIH IJIaH.

@DUHAHCOBBIN IIaH SABJSETCS BaXHEHIIEH COCTaBHOW 4acThio Om3Hec-maHa. OCHOBHBIE
NoKa3aTenu (MHAHCOBOTrO IUIaHa: 00beM MpOAaX, NpUOBLIb, 000POT KamuTana, ce0eCTOMMOCTh
u T.1. DUHAHCOBBIN IUIAH COCTABISETCA HA 3-5 JeT W BKIIOYAeT B ce0sA: INIaH JOXOHO0B U
pacxofioB, IUIaH JEHEXKHBIX MOCTYIUIEHUI M BBIILUIAT, OANaHCOBBIM IUIaH Ha mepBbId rox. Ilpu
COCTaBJICHUH (PMHAHCOBOTO IJIaHA AHAJIM3UPYETCS] COCTOSIHUE MOTOKA peabHBIX JEHET (IIOTOKa
HaJIUYHOCTH), YCTOMYMBOCTb MNPEANPUATUS, HCTOYHUKM M MCIOJIb30BAaHUE CpeAcTB. B
3aKIIIOUYEHUE OIpeessieTcst TOuka 6e3yObITOYHOCTH.

CBOJHBIN MPOTHO3 10XOJ0B M PACXOJ0B COCTaBiIsIeTCs, MO KpaiiHelh MePe, Ha nepsble
TPU rojia, IPUYEM JaHHBIC 32 MEPBBIA I'0J JOJDKHBI MPEACTABICHbI B MeCsiuHOW pa3duBke. OH
BKJIIOYAET TAaKue MOKa3aTeld, KaK 0’KUAAeMblii 00beM MpoJaK, ce0eCTOMMOCTh Pealn30BaHHBIX
TOBAapOB M pa3jIM4YHbIE CTAaThbU PACXOJOB. 3HAas CTaBKM HAJOTa, MOXHO IOJYYHUTh MPOTHO3
YHCTOM MPUOBLIM MPEINPUATHS ITOCIIE BHIYETA HATOTOB.

OCHOBHBIM HCTOYHHMKOM JOXOJOB OOJBUIMHCTBA MPEANPHUATHNA SBISIOTCA IMPOJAXKH.
VIMeHHO mpojaku ONpEAeislOT BCE MPOYME aCHEKThl AEATEIbHOCTU NPEAUPUSTHSA, IOITOMY
cocTaBjieHue ()MHAHCOBOI'O IJIaHA HAYMHAETCS C NPOTHO3UpoBaHMs mpojax. OCHOBOM i
TaKoI'o IIPOrHO3a CIYXKUT IUIaH MapKETHUHTA.

Jlnst cocTaBieHus IJIAHOB JIOXOJ0B U PacXoJI0B Ha MEPBBIN I'0J] HEOOXOIUMO PacCUUTaTh
o0BbeMbl MpoJaX MO MecsuaM. JlaHHblE Ui MOJOOHBIX pacyeToB MOXHO TOIYYUTh U3

cri€nuaJabHBIX PICCJICI[OBaHI/II\/JI PbIHKA, U3 HIPOTHO30B WM OIIBITHOM ITYyTCM. I[HSI COCTaBJICHUA
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IIPOTHO3a MHCIOJB3YIOTCS TaKHe METOMbl, KaK OIpOCHl MOTpeduTeneil, ompoc TOProBBIX
pabOTHHKOB, KOHCY/IBTAIIMHU C SKCIIEPTAMH, aHAJIN3 BPEMEHHBIX PSIJIOB.

OObemBbl MpoJaX y HOBBIX NpeNpUHUMATENEld OOBIYHO HApacTalOT MOCTENEHHO, a
ce0eCTOMMOCTh PEANM30BaHHON MPOAYKIIMHA MOMET «CKaKaTh» U B HEKOTOPHIE MECSIbI OBITh
HECOpa3MepHO BBICOKOW MM HU3KOH. Bce Oyner 3aBHCeTh OT CHUTyallMH, CKIIA/IbIBAIOIICHCS B
TOT WM UHOW MOMEHT Ha PBIHKE.

[Inan nOXOZ0B M PacxoJ0B JOJIKEH COAEPXKATh TAK)KE OLIEHKH BCEX CTATEH KOCBEHHBIX
(HakmagHBIX, OOLIE(UPMEHHBIX) pacxXxoJOB IO Mecsiuam mnepBoro roxaa. Heobxomumo
IIPEAYCMOTPETh B IUIAHE BCE BO3MOJKHBIE CTaTbU PAcXOJOB U IPAaBUWIBHO CIUIAHUPOBATH HX
JUHAMUKY 110 MECSLIaM.

Pacxonpl Ha 3apa0oTHYyIO maty OyAyT 3aBUCETh OT YHMCIEHHOCTH COTPYIHHKOB M HMX
cnienuanbHocTedd. CBEACHUS O TOM, CKOJBKO M KaKHUX CIICHUAIUCTOB MOTpedyercs, 6epyTcs u3
OpraHU3alMOHHOIO IUIaHa. PacmiupeHue nena MOXKET YK€ B IIEpBbIe MECSLbl CYLIECTBOBAHUS
NPEaNpUsATUS MOTPeOOBaTh YBEIMYCHHS YHCICHHOCTH 3aHATHIX. Pacxonsl Ha oruaty Tpynaa
JOJKHBI OBITH 3apaHee MPeayCMOTPEHBl M BKIIOUEHBI B IUIAH JOXOJOB M pacxoioB. B muane
J0XOJZI0B M PAacCXOJ0B CIEAYeT MPEeayCMOTPETh W PacXoJbl Ha MOBBIIIEHHE 3apa0OTHOW IJIaThI
paboTalOUINM COTPYIHUKAM.

B nepBeie MecsAlbl OCBOCHHMS HOBOTO pBIHKA 3HAYUTENIBHO BBIIIE PACXOAbI HA
KOMAaHJAUPOBKH, BBIILIATEl KOMUCCUOHHBIX, IIPEACTABUTEIBCKUE PACXOABI U T.JI.

C poctoM (upMBI BO3pacTaloT pacxoAbl Ha CTpaxOBaHUE, HAa peKiamMy, Ha y4acTHE B
BBICTABKaX, Ha apeHAy JAOIOJHUTENIbHBIX CKIAICKUX NOMEIIeHUH. Bce 3TO NOJDKHO HaWTH
OTPXECHHUE B IIIAHE JOXOJOB U pPACXOAOB. YCJIOBUSA CTPaXOBKM MOKHO BBISICHUTH
HEIOCPEACTBEHHO Y TOM CTPaxOBOM KOMIIAHHMH, B KOTOPOM IPEANPUATHE 3aCTPaxOBaHO, a
BEJIMYUHY BBIIJIAT MOXKHO OIPEACIIUTh B 3aBUCUMOCTH OT BUJA CTPAXOBKU U COCTOSIHUA JEJ Ha
NPEaNpUATHI K TOMY UJIM HHOMY MOMEHTY. J{o0aBieHre HOBBIX IUIOIIAJICH YBEIMYUT PACXOIbI
Ha apeHay. Ecnau mnanupyeTcs 3aKynuTh HOBOe 00OpYyJOBAaHHE, TO 3TO OTPA3UTCS B MPUPOCTE
aMOPTU3ALMOHHBIX OTYUCIICHUN.

[ToMrMoO MIaHOB JOXOJOB M PAacXoJOB B pa30OMBKE MO MeECsIaM IEepBOro roja, IJIaHbl
JIOXOZ0B U pacxoJ0B JOJDKHBI COAEPKATh IPOTHO3HBIC JAaHHBIC HA KOHEL BTOPOIO U TPETHETO
roga. Ilpy NpPOrHO3UPOBAHUU HKCIUIYaTAllMOHHBIX PAcXOJOB Ha BTOPOM U TPETHM TIOX
PEKOMEH/yeTCsl HauaTh C TEX CTaTed, pacxXoJibl MO KOTOPBIM, IO BCEH BEPOSTHOCTH, HE OyayT
MEHATBCA. Pacxonapl 110 TakUM CTaThbsM, KaK aMOPTU3ALMOHHBIE OTYMCIICHHS, KOMMYHAJIbHbBIC
ycayru (Iuiata 3a JIEKTPpUYECTBO, a3 M T.JA.), apeHJa, CTpaxOBKa M IPOLEHT Ha KamuTall
HETPYJIHO MOACYUTATh UCXOI U3 00beMa MpoJax (10X0/10B) Ha BTOPOU U TpeTHii roa. Pacxo bl

Ha peKiIaMy, Ha 3apabO0THYIO TUIATy U HAJIOTH MOKHO ONPEAETUTh KaK JOJII0 OT YUCTON MpUObLIH
197



3a COOTBETCTBYIOIIUH TOJI.

OnHa U3 raaBHBIX MPOOJIEM, CTOSIIMX Tepesa JOOBIM MPOEKTOM, — 3TO MPaBHIBHOE
IUTAHUPOBAHUE MOTOKA peabHbIX AeHer. CIUIONb U PSIIOM BIOJIHE PEHTA0EIbHBIC TPEATPUITHS
TeprAT OGAHKPOTCTBO TOJBKO M3-3a TOTO, YTO B HY)KHBII MOMEHT Y HUX HE XBAaTUJIO JICHET.

JIeHbI'M B Kacce WM Ha OAHKOBCKOM CUETE MPEANPHUATHS — 3TO HE TO XKe CaMoe, YTO
npuObLIb. [IpHOBLTE — 3TO pa3HUIIA MEXAY I0X0aMHU U PacXOJaMH, a CalbJl0 PealIbHBIX JACHET
— 3TO pa3sHHIA MEXIY PEaTbHBIMHU JEHEKHBIMHU MOCTYIUICHUSMHU M BBIIJIaTaMu. M3MeHseTcs
Calib/I0 peajbHBIX JICHET TOJIbKO TOTJa, KOraa MpeanpuaTue (GakTUUYeCKu MOTydaeT IUIATex Wi
caMO TpPOM3BOJAUT BhIIIAaTy. Hampumep, moramieHue 1ojra MNpeinpusTds HE OTpa)kaeTcs B
U3JIEPKKaX, XOTS YMEHbIIAET CYMMY PEalbHbIX JACHET, a aMOPTU3aIUsl OCHOBHBIX (POHIOB — 3TO
U3JICPKKH, KOTOPBIE CHIKAIOT MPHOBLIb, HO HE BIUAIOT Ha CAIBJI0 PEATbHBIX JICHET.

CrnenoBarenbHO, €CIM NPEANPUHUMATENL CYAUT O CBOEM YycHexe MO HpuObUIM, OH
PHCKYET OIINOUTHCS.

[IporHo3 mOTOKa peajdbHBIX JCHEr CTPOUTCS Ha OCHOBAaHMM IUIaHA JIEHEXKHBIX
NOCTYIUICHUHA W BbIIIAT. [IaH EHEeXHBIX MOCTYIUIEHHMH M BBIIUIAT COCTABISETCS HAa OCHOBE
IUIaHA JIOXOJIOB M PAcXoJI0B C IOMPABKOW Ha OXKUAaeMmble Jaru. Eciam s Kakoro-to Mmecsia
OK@XETCsl, YTO BBIIUIATHl MPEBBINAIOT MOCTYIUICHHUS, NPEANPHUHUMATENb JOJDKEH 3apaHee
103a00TUTECS U B3ATh HA JTOT MEPUOJ JIEHBTM B AOJT. Eciau B JIpyrom Mecsie ACHEXKHbIE
MOCTYIUICHUS TPEBBICAT BBIIJIATHI, TO JIMIIHUE JAEHBI'M MOYXHO OTAATh B KPATKOCPOUHYIO CCYAY
WM TIOJIOKUTHh Ha OAHKOBCKUH CUET JI0 TOTO BPEMEHH, KOTJ[a BBIIUIATHl BHOBb OYAYT NMPEBBILIATh
MOCTYIUJICHHUS.

Camblif CIIOKHBII MOMEHT B MPOTHO3MPOBAHMM IOTOKA pEaTbHBIX JEHEr— 3TO
OIpe/ieJIeHue pa3MepoB MOCTYIUIEHUH M BBIIUIAT MO MecsiaM. [[is 3Toro mpuxoamTcss Tak
CTPOMTH MPEAIOJIOKEHHS, YTOOBI IEHEeT 3aBEJ0MO XBaTal0 Ha OIUIATy CYETOB B TEUCHHE BCETO
NepUo/ia CTAaHOBJICHUs npeanpuatus. Ha ocHoBe MOAOOHBIX MPEANONOKEHUH MOKHO OLIEHUTD
pa3Mmepbl JEHEKHBIX MOCTYIUICHUH M IUIATeXeH Mo MecslaM U NPUKUHYTh, KOTJAa U CKOJBKO
JeHer notpedyercst 6patb B JOJIT.

[Tnan neHeXHbIX MOCTYIJICHUN U BBIIJIAT, KaK U IJIaH JOXOJ0B M PacXo0B, CTPOUTCA Ha
OTIPE/ICICHHBIX TPEANONOKEHHUSIX, KOTOpPbIE NPEJCTABISUINCH PEATUCTUYHBIMA Ha MOMEHT
COCTaBJICHUS MPOTHO3a, HO CO BPEMEHEM MOTYT M HE MOJTBEpAUThCA. B 3TOM ciydae B MiiaHbl
HEOO0XOIMMO BHECTU COOTBETCTBYIOLIME KOPPEKTUBBL. Bce mNpeamnonoxkeHus W AOMYIIEHUS
JOJDKHBI  OBITH 4YeTKO C(OPMYIMPOBAaHBI B TEKCTe OW3HEcC-IUIaHa, 4TOOBI MOTEHIIMATbHBIHN
MHBECTOP CMOT MOHSATh, KaK ObLIa OTy4YeHa Ta WK uHas nuudpa.

Kornma cocraBieHbl IUlaH J0XOJOB M PAcXoJ0B M IUIAH JICHEKHBIX IMOCTYIUIEHUH U

BBIIUIAT, IPUCTYMAIOT K COCTABJICHHUIO 0aJIaHCOBOTO IJIaHa Ha KOHEI] [IEPBOT0 roJa.
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banaHcoBbIi T1aH OTpa)kaeT COCTOSHUE JIeNT Ha MPEANPUATHH K KOHILY IIEPBOTO T0/ia €ro
cymectBoBanus. OH TpPEACTaBIsieT COOOM CUET aKTUBOB M TIACCHBOB, PAa3HOCThH (CalIbI0)
KOTOPBIX JA€T OLIEHKY COOCTBEHHOT0 KamuTajia MpeanpusTis. AKTUBBI — 3TO BCE, YTO 00pasyer
UMYIIECTBO TMpEeNnpusaTuss H 00JagaeT CTOMMOCTHIO. AKTUBBI JENATCS HA JUKBUIHBIE WU
HEJIMKBHUIHBIE. JIMKBUIHBIE aKTHBBI — 3TO Te, KOTOpbIE 00pa3yloT OOOPOTHBIM KamuTa,
HEJIMKBUJIHBIE — OCHOBHOHM KamuTasl. JIMKBUAHbBIE aKTHBBI BKJIIOYAIOT JICHEKHBIE CPE/ICTBA, a
TaKXe BCE TO, YTO MOXKET ObITh 00paIlleHO B JICHHIM WM MOTPEOJIEHO B MPOLIEcCe MPOU3BOACTBA
3a TepuoJi, He NPEBBIAIOINNA OJHOTO rojaa. HelukBUAHBIE aKTHUBBI — 3TO MaTepUAIbHOE
MMYIIECTBO C JUIMTEIBHBIM CPOKOM CIyKObI (000pyZ0BaHUE, 3AaHUS, COOPYKEHHS, 3eMJIS U Jp).
[TaccuBbl — 3TO JEHEKHBIE 005A3aTENBCTBA NMPEANPUATUS Tiepea KpeauTopamu. O0s13aTenbCTBa
ObIBAIOT KPAaTKOCPOYHBIMM, KOTOpBIE JOJDKHBI OBITh TMOTAIIEHbl B TEYEHHUE TOJa, H
JOJATOCPOYHBIMH. Pa3HOCTh MEXJy CTOMMOCTHIO aKTUBOB U NACCHBOB (CTOMMOCTH MMYIIECTBA
OPEINPHUSITHS 32 BBIYETOM €ro 0053aTeNbCTB) MPEACTABISIET COOON COOCTBEHHBIN KamuTall
npeanpustus. K coOCTBEHHOMY KamuTaly OTHOCSATCSI CPEICTBA, BJIOKCHHBIC MapTHEpaMH, U
pUObLIb, OCTAIOIIASCS TOCIIE BEIUETOB HAJIOTOB (HepacIpeiesieHHas PUObLIb).

Takum 00pa3oM, J0XOAbI MPEANPUATHS YBEIUUYMBAIOT €r0 AaKTUBbI U COOCTBEHHBIN
KaluTajl, a pacxoJbl YMEHBLIAIOT COOCTBEHHBIH KamuTal U (WJIH) YBEJIWYMBAIOT MACCUBBI WU
YMEHBLIAIOT aKTUBBI.

[Tpu co3nanuu mpeanpusTHs NpeArpUHUMATENb J0JDKEH 3HaTh, KOrjaa OyneT mojydeHa
nepBast NpuObLIb. [lJIst 3TOr0 J1enaeTcs MPOrHo3 TOYKH 0e3yObITOYHOCTH, KOTOPBIN JA€T OTBET HA
BOIIPOC, CKOJIBKO €AMHUI] MPOAYKIMU WIH YCIyr HE0OXoauMo OyAeT MpoaaTh, YTOOBI T0XO/bI
OPEANPUATHS COBMNAJAIM C €ro pacxoAaMu, T.e. YTOOBI MPENNpUATHE OKYNHIOCh. Takas
uHpopMalys TMO3BOJSET OLEHHUTh, CKOJIBKO JEHEr MoTpedyercsi, 4ToObl MOAJEpXKaTb HOBOE
OpeANpUsITHE HAa HAyaJlbHOM JTale €ro CyuiecTBOBaHUS. V3 IUIaHOB J0XOJ0B U PACXOA0OB
M3BECTHO, KOTJa MPEeANpusiTHEe HAYHET MOIydaTh MPUObUIb, HO 3TO HE TOYKa 0E€3yOBITOYHOCTH.
YroObl mpeanpusTHe OKYNHUJIOCh, €ro 00s3aTelbCTBa, HMEHYEMble IOCTOSHHBIMH HIIH
(UKCUPOBaHHBIMH 3aTpaTaMu, IOJHKHBI OBITh MTOJIHOCTHIO IOKPBITHI U3 MOCTYIUICHUH.

10) IIpunoxenus.

B mpunoxenusx k Ou3HEC-IUIaHY NPUBOAATCS JOKYMEHTHI, HE SIBJISIOLIMECS YaCThIO
OCHOBHOT'O TEKCTa, HO Ha KOTOPbIE €CTh CChUIKU B OM3HEC-IIJIaHE.

Haubosiee yacto B NPUIIOKEHHUAX MPUBOIAT CIEAYIOIIME JTOKYMEHTHI: TEXHHUYECKHUE
JAHHBIE 0 MPOAYKIUH, KOMHUH KOHTPAKTOB, JIMIIEH3UH, MOJIPOOHOCTH NAaTEHTHBIX JOKYMEHTOB,
KOIIUM JOKYMEHTOB, M3 KOTOPBIX B3AThl MCXOJHBIEC JAaHHBIE, COOOIIEHHUS KOHCYJIHTAaHTOB IO
OPOAYKIIMM M pBIHKAM, OTYET IO pEBU3UU OyXTaJTepCKUX TOKYMEHTOB, IPEHCKypaHTbHI

IIOCTaBIIUKOB.
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4.3. TexHnko0-3KOHOMHYeCKOe 000CHOBAHHUE NPOEKTA

Texuuko-skoHoMudeckoe obOocHoBanue (TO0O) — aHamm3bl, pacyeThl, OLEHKH
HKOHOMHYECKOHN 11e1ecO000pa3HOCTH OCYIIECTBICHUS NPEIaraeMoro MpOeKTa CTPOUTENIbCTBA,
COOPY)KCHHS TPENNPHUATHsI, CO3JaHHs HOBOTO TEXHHYECKOTO OOBEKTa, MOJCPHU3AINH U
PEKOHCTPYKITUH CYIIECTBYIOMUX 00beKTOB. OCHOBAaHO Ha COMOCTABHTEILHOW OIICHKE 3aTpar H
PE3yIbTAaTOB, YCTAaHOBICHUH Y(PPEKTUBHOCTH HCIOJIB30BaHUSA, CPOKA OKYIAEMOCTH BIIOXKEHUH.
Texunuko-axkoHOMU4eckoe obocHoBanue (TOO) BKIrOUaeT B ceOs CIEAYIONINE ACTIeKTHI:

e 0oO0uIMe CBeIeHUs O MPOEKTE;

® KaluTaJbHBIE 3aTPaThl;

® HSKCIUTyaTallHOHHBIE 3aTPaThl;

® [POM3BOJCTBEHHAs IPOrpamMma;

¢ (puHaHCHpOBAaHHE MPOCKTA;

® OIIEHKa KOMMEPUYECKOH 11e1eco00pa3HOCTH peann3aliy MPOoeKTa.

Obwue ceedenus o npoexkme
OOmmii 3amMbIcesl, MECTO Pa3MEIICHHUs M YYaCTHUKH IPOEKTa, KpPaTKas XapaKTepUCTHKA
OTpaciu JeSATeIbHOCTH, aHaIU3 CIPOCa-TIPEATIOKECHUS, OLEHKA E€MKOCTH pPbIHKA, OCHOBHBIE
NoTpeOUTENN MPOIYKUUH (YCIYyT), OCHOBHBIE KOHKYPEHTHI, 000OCHOBAHHE PEerOHa Pa3MELICHHS
IIPOEKTA C MO3ULUN KOHBIOHKTYPHI phIHKA. [IpUBOAATCS OCHOBHBIE MapaMETphl MPOEKTA: BUJ U
HOMEHKJIaTypa MPOAYKIHMHU (YCIIYT), MOIIHOCTb (00BEM YCIIyT) MpeIIpUsTHSI.
Kanumanvhvie 3ampamoi
[IpencraBnsiercss cMeTa KamUTaIbHBIX (€IMHOBPEMEHHBIX) 3aTpar, HEOOXOIUMBIX IS
peanu3aliy MpoeKTa.
Dkcniyamayuonnvle 3ampamol
[IpencraBisieTcss cMeTa HKCIUTyaTAallMOHHBIX (€KErOJHBIX) 3aTpaT C pa30MBKOH IO
CTaThsIM 3aTparT.
IIpouzeoocmeennas npoepamma
Onucanue BceX BHJOB MPOAYKUUH (YCIYr), KOTOpbIE IUIAHUPYETCS BBIIMYCKaTh
(mpenocTaBiATh) B paMKaxX pacCMaTpUBAaEMOro MPOEKTa, C yKa3aHHeM 00beMOB MPOU3BOJICTBA U
el peanuzanui. O60CHOBaHME [IEHOBBIX MTOKa3aTeIIeH.
Qunancuposanue npoekma
[IpencraBisiercs cxema (MHAHCUPOBAHUS MPOEKTA C ONMMCAHUEM HCTOUYHUKOB IOJIYYCHUS

34CMHBIX CPCIACTB, yCJIOBI/Iﬁ HUX HUCIIOJIb30BAaHMA U ITIOTrallICHUA.
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OueHKCl KOMM@p’-lQCKOﬁ ueﬂecoo6pa3Hocmu peanrusayuu npoekma

Ha o©ase HUCXOJHBIX HAaHHBIX, MMPUHATBIX JIA SKOHOMMYECKOMU OLCHKH IPOCKTa,

MNpoOBOAATCA pPACUCTBl OCHOBHBIX 3SKOHOMHYCCKUX HOKaSaTCJIeI\/'I, IIO3BOIAIOIIUX OLCHUTH

LeJIECO00Pa3HOCTD Pealn3aluy IPOeKTa.

PacueTHast yacTb COAEPXKUT CIEAYIOIIMA pacUeTHBIM Marepuan: TaONWLbl JBHKECHHUS

ACHCIKHBIX ITIOTOKOB, ITPOTHO3 Oananca.

ITo pesynapratam pabOTHI 3aKa34MK MOJY4aeT TEXHUKO-IKOHOMUYECKOE O0O0OCHOBAaHHUE

(T30) B BUIe €AMHOTO AJOKYMEHTA Ha OyMa)XHOM U AJICKTPOHHOM HOCHTEJIC.

10.

11.

Cmpyxmypa mexnuko-3koHomuseckoeo obocnoganus (T30)

Hctopus u 0OCHOBHAs Hiesl POEKTA;
CtpyKkTypHBI# 1U1aH (pe3t0Me BCEX OCHOBHBIX IIOJIOKEHNUN KaX10H IJIaBbl);
OOmme ycioBUSI OCYIIECTBICHHS NPOEKTa M €ro HMCXOJHbIE IaHHBbIE (aBTOPBI INPOEKTA,
UCXOJHBIE JIaHHbIE IO TMPOEKTY, YK€ IPOBEJCHHBIC MCCIECJOBAHUA CTOMMOCTH U
KAl TAIOBIIOKCHUH U T.]1.);
PbiHOK cOBITA, MOLTHOCTH MPOU3BOJACTBA U MPOU3BOICTBEHHAS Mporpamma (CIpoc U PHIHOK,
MIPOTHO3 MPOJIaX, MPOU3BOACTBEHHAS] IPOTrPaMMa, ONPEAEICHNE MOIIHOCTH (MAaKCUMAIbHOK
3arpy3KH) MpeanpusTUs © MHOTOE H T.11.);
Marepuanbuble  (pakTopbl HpPOM3BOACTBA (CBIPbE M PECYpPChl, HEOOXOAMMBbIE IS
NPOM3BOJACTBEHHOI0 Tpouecca) - (mpuOnaM3uTeNbHbIE MOTpeOHOCTH B (akTOpax
MPOM3BO/ICTBA (HAIMYHE PECYPCOB U CHIPbS), MOJIOKEHHE C MX IMOCTaBKAMU B HACTOSILEM U
OyayiieM, NpUONMU3UTENbHBIM pacyeT TIOJIOBBIX M3AEPKEK HAa MECTHbIE M HHOCTpPAaHHBIC
MaTepualibHble (PaKTOPBI IPOU3BOJICTBA U T.11.);
Mecra HaXOKACHUS U TEPPUTOPHs (ITPEeABAPUTEIBHBINA BEIOOp MecTa HaXOXKACHHUS, BKIIOYas,
pY HEOOXOIMMOCTH, pacyeT CTOMMOCTH apeH/Ibl 3eMEJIbHOTO YJacTKa UM MTOMEIEHHS);
ITpoeKTHO-KOHCTPYKTOpPCKasi ~JOKyMEHTauusi (TMpeiBapUTelIbHOE ONpeeNCHUEe PaMOK
IpPOEKTa, TEXHOJIOTUS MPOM3BOJICTBA M  000pydOBaHHE, OOBEKTHl TI'PaKJAHCKOTO
CTPOMTEIBCTBA, HEOOXOAUMBIE I HOPMAJIBHOTO (PYHKIIMOHUPOBAHUS MPEANIPUITHS U T.11.);
Opranuzanus NpeAnpuUsTHS W HaKIaJHble pacxoisl (MpUOIM3HUTENbHAS OpraHU3allMOHHAS
CTPYKTYpa, CMETHbIE€ HaKJIaJHbIE PACXOJBI U T.1L.);
TpynoBsle pecypchl (mpeamnoyiaraeMble MOTPEOHOCTH B pecypcax ¢ pa3OMBKOH 10
kKateropussm pabounx: UTP, cayxamue, OCHOBHBbIE CHELHMANUCTHI (MecTHble /
MHOCTPaHHbIC);IPEAINIONIaraéMble  €XKErofHble  pacXogbl Ha TPYIOBBIE pECcCypchl B
COOTBETCTBUM C BBIIICYKAa3aHHOW Kiaccu(uKanued, BKIOYas HaKJIaJHble pacxXolbl Ha
OKJIafIbl ¥ 3apabOTHYIO IJIaTy U T.1.);
[TnanupoBaHue CPOKOB OCYIIECTBJICHUS IpOeKTa (MpeanojiaraéMblii MpUMEpHBIA Tpaduk
OCYIIECTBICHUS MTPOEKTa, CMETa PacXoI0B Ha OCYLIECTBICHUE TPOEKTA, pa3Mephl TPaHILEH U
T.1.);
@duHaHCOBasE M  SKOHOMHUYECKas oOleHKa (oOImMe WHBECTULMOHHBIE  M3JEPXKKH,
(¢uHaHCUpOBAaHUE MPOEKTa, IPOU3BOJACTBEHHbIE HW3JIEPKKH, (UHAHCOBAs  OILICHKA,
HaIlMOHAJIbHAS 5KOHOMHUYECKasi OLIEHKA U T.1.).

B Ilpunoxenun 2 mpuBeieH MNpUMEpP CTPYKTYpbl TEXHUKO-DKOHOMHUYECKOTO

000CHOBaHUS HWHHOBAIITUOHHOI'O IIPOCKTA.
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Texnuxo-skoHoMuU4eckoe 060CHO8AHUE UHBECTNUYULL
(obocnosanue uneecmuyuli  NPoeKm)

TOO  uHBecTHIMII  SBISETCS  OCHOBHBIM  JOKYMEHTOM,  OOOCHOBBIBAIOIIUM
1esecoo6pa3zHocTh U 3 (GHEKTUBHOCTh MHBECTHIIMN B PACCMATPUBAEMBbIH MTPOEKT.

B TOO nperanu3upyloTcsi U yTOUHSIOTCS PEIICHHs, IPUHATHIC Ha CTAJAUU TPEINPOCKTHBIX
000CHOBaHHMH WHBECTULIUH — TEXHOJOTHYECKUE, 0ObEMHO-TUIAHUPOBOYHBIE, KOHCTPYKTHUBHBIE,
MIPUPOJIOOXPAHHBIE; JI0CTOBEPHO OLIEHUBAETCS HKOJIOTHYECKa, CaHUTAPHO-3ITH-
JIEMUOJIOTUYECKash M HKCIUTyaTallHOHHAsi 0€30MacHOCTh MPOEKTa, a TaKKe €ro SKOHOMHUYECKast
3¢ (HEKTUBHOCTD U COIUATBHBIE TIOCIEICTBHUS.

B kayecTBe BO3MOXXHBIX HCTOYHHMKOB (DPMHAHCHUPOBAHMS KAIUTAIbHBIX BIIOKCHUH B
00BEKTHI MOTYT pacCMaTpUBAThCS:

1. accurHoBaHMs M3 TOCYJapCTBEHHBIX OrojpkeToB PO, pecrnybnmuk B coctaBe PO,
MECTHBIX OI0/DKETOB U COOTBETCTBYIOLINE BHEOIOIXKETHBIE (DOH/IBI;

cOOCTBEHHBIE (PMHAHCOBBIE PECYPCHI M BHYTPUXO3SHCTBEHHBIE PE3EPBbI HHBECTOPA;
3aeMHbIE U NIPUBJICYEHHBIC (PMHAHCOBBIE CPEJICTBA 3aKA3UHUKOB;

JICHEKHBIE CPEJICTBA, LIEHTPAIN3yeMble 00beAMHEHUSIMHU (COI03aMHU) MPEANPUATHH;
MHOCTPaHHbIE UHBECTULINHU.

Pl

TeXHUKO-9KOHOMUYECKHE OOOCHOBAHUSI WHBECTUIMH — 3TO CPEICTBO IOATOTOBKH
peleHnii 0 1enecooOpasHOCTH KalUTAIbHBIX BJIOXEHUN, HANpaBIsAEMbIX Ha CO3JaHUE H
BOCIPOM3BO/ICTBO OCHOBHBIX ()OHJ0B HNPEATIPHUITHS.
TOO wuHBecTHIMH SBJIsSETCS 00s3aTElNbHBIM JOKYMEHTOM B  ClIydae, €Cld
(uHAHCUPOBAaHME KAlUTAJIBHBIX BIOXXKEHHH B  OCHOBHBIE (OHABI  COOTBETCTBYIOIMX
OPEINPUATHI OCYIIECTBISETCS MOJHOCTHIO WIIM Ha JIOJIEBBIX HayajlaXx M3 TOCyIapCTBEHHOTO
oropkera Poccuiickoit denepannu u ee BHEOIOKETHBIX (OHIOB, IEHTPATM30BAaHHBIX (POHIOB
MHUHHMCTEPCTB M BEIOMCTB, a TaKX€ COOCTBEHHBIX (PMHAHCOBBIX PECYPCOB TOCYIapCTBEHHBIX
MPEANPUATHI.
Pemenne o HeobxomumocT paspaborkun TOO s 000CHOBAaHUS 11€1eCO0OPA3HOCTH
MHBECTULIMH 3a CUYET JAPYIMX HCTOYHHMKOB (DMHAHCHPOBAHMSA NPUHMMAETCS CaMOCTOSTEIBHO
MHBECTOPOM (3akazuumkoMm). MHpopmamus, conepxamasics B TOO MHBECTHIMHA, HCIIOJB3YETCS
3aKa34MKOM (MHBECTOPOM):
® Uil TOATBEPXKIEHUS KpPEAUTOPY WJIM OpraHu3aluyd, O0O0eCHeuMBaIolle TapaHTUH 110
KpenuTaMm, (PMHAHCOBOM YCTOMYMBOCTU M IJIATEXKECIIOCOOHOCTH OyayIIero mpeanpusiTHs B
YaCTH BBINIOJHEHUS UM JIOJTOBBIX 0053aTEIIbCTB;

® [IpU MEPeroBopax ¢ roCyAapCTBEHHBIMU M MECTHBIMH OpraHaMH BJIACTH O MPEJOCTaBICHUU
€My HaJIOTOBBIX U MHBIX JIBIOT, a TAKKe CYOCHIHIA;

¢ [IpU MOATOTOBKE MPOCIICKTOB S9MUCCUU aKITUH.
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Pazpabotka TOO uWHBECTHLUMH OCYHIECTBISCTCA IOPHIUYECKUMH U (PU3HUYECKUMHU
JuuamMu  (MPOEKTUPOBIIMKAMH), IOJIYYUBIIMMU B YCTAHOBJIIEHHOM TOpPSAKE JIMLEH3UIO Ha
BBIMIOJTHEHUE COOTBETCTBYIOIIMX BHUIOB MPOCGKTHBIX pabOT, M HAa OCHOBAaHMM JOTOBOpA
(KOHTpaKTa) C 3aKa3YUKOM.

JloroBop u 3aanue Ha pa3padoTky TOO MHBECTUIIMH MOArOTABIUBAIOTCSA 3aKa3UHUKOM C
MPUBJICYEHUEM ITPH HEOOXOTUMOCTH MPOEKTUPOBILHKA.

Jlnist BBIOOpa MPEeUI0KEHUS] CO CTOPOHBI MPOEKTHPOBIIMKOB 3aKa34MK MPOBOAUT KOHKYPC
(Topru) Ha pa3pabotky TOO uHBeCTUIHIA.

OCHOBHBIM NPAaBOBBIM JOKYMEHTOM, PETYIUPYIOLIMM IIPOU3BOICTBEHHO-X035CTBEHHbBIE
U JIpyrue€ B3alMMOOTHOLICHHUS MEXKIY 3aKa3uMKOM M IPOEKTUPOBILHMKOM, SIBJISIETCS JIOTOBOP
(xoHTpaKT) noapsa Ha BeinosiHeHne TOO MHBECTULIN.

K noroBopy npuiaraercs 3ajanue Ha pa3padboTky TOO HMHBECTUIHH, I/ie YKa3bIBAIOTCS
TEXHUKO-3KOHOMHYECKUE, COIMAJbHbIC, YKOJIOTHUYECKUE U ApYyrue TpeOOBaHUs, KOTOpHIE, IO
MHEHUIO 3aKa3uMKa (MHBECTOPA), JOJDKHBI OBITh COOMIOIECHBI Tpu pa3padboTke TOO uHBECTUIIUH.

Croumocts pazpadboTku TOO uHBECTUIIMI ONPEACIISIETCS T0TOBOPOM MEXTy 3aKa3UUKOM
(MHBECTOPOM) U MTPOEKTHOM OpraHu3anuen.

Ecnu B pesynbrare BblONHEHHOro B TOO uHBeCTHLMH aHanM3a BbIABICHA
HEIeNeco00pa3sHOCTh WHBECTUPOBAHUS CPEICTB B CTPOUTEILCTBO HAMEYaeMOro OOBEKTa,
CTOUMOCTH pa3zpabotku TDO crnuceiBaeTcsi HA YOBITKM 3aKa3UMKa B YCTAaHOBJIEHHOM THOPSIZIKE.

Marepuanst TOO HHBECTUIMI SBISIOTCS COOCTBEHHOCTBIO 3aKa3uMKa, €CIM HHbIC
yCIOBHUS HE OroBOpeHbl J0roBopoM. OHHM MOTYT OBITh 3acTpaxoBaHbl B HOPSJKE,
IIPEyCMOTPEHHOM 3aKOHO1ATEIbCTBOM.

CocraB u coxepxanue TOO MHBECTULMH NPUHUMAETCS 110 B3aUMHOMY COINIACOBAHUIO
3aKa3yvka (MHBECTOpA) M IPOEKTHOM OPraHM3allid — TEHEPAJbHOIO0 IPOEKTUPOBIIUKA U
OTpa)kaloTcsi B JoroBope. IIpuMepHBIi COCTaB TEXHUKO-3KOHOMUYECKUX OOOCHOBaHUU
MHBECTULIMI NPUBEICH HUXKE.

Pexomenoyemviii cocmas TO0 unsecmuyuii:
1. McxonHble TaHHBIE U YCJIOBUS, B T.U.:
e OcnoBanue i pa3padotku TOO nHBECTULINH;
e [lesn uHBECTUPOBAHUS;
e OO0wias xapakTepuCTHKa 00bEKTa UHBECTUPOBAHMS;
e JlaHHblE O COCTOSHHUU PECYPCOB, BOBJIEKAEMBIX B XO3SIMCTBEHHYIO JEATEIBHOCTD
IIPEANPUATHS;

L4 PGSyJ'IBTaTBI npCABAPUTCIIbHBIX OLICHOK 1 PICCJ'IC,Z[OBB.HPIIZ;
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e (CBeneHus 0 3aKazuuke, HHBeCTOpE, ucnonauresne TOO UHBECTUIUH.
. PBIHOK ¥ MOIIHOCTbH NPEANPUSITHS, HOMEHKIIATypa NpOIYKIUH;

. OGecnieuenure IpenpUITHS PECYpPCaMu;

. Mecto pa3MernieHust npeanpusTus;

. OCHOBHbBIE TEXHUYECKUE PEIICHHUS;

. OCHOBHBIE CTPOUTENBHBIE PEILICHHUS;

. Opranusanus TpaHCIOPTUPOBKH KPYIMHOTA0APUTHOTO U TSHKEIOBECHOTO 000PY/I0BaHMUS;

o N N n B~ W

. O1ieHKa BO3IEUCTBUS HA OKPYKAIOUIYIO CPENY;
9. Kaaps! u counaibHOE pa3BUTHUE;
10. I'paduk ocyIecTBICHHS MPOCKTA;
11. DxoHOMHYECKast OLICHKA U (PMHAHCOBBIN aHAJIN3;
12. BbIBOJIBI ¥ NIPEJIOKEHUS;
13. TlpunoxeHus (IOKyMEHTBI COTJIaCOBaHMs, rpadhuueckuil MaTepuann).

ITpu pazpaborke TDOO HHBECTHUIMH YYUTHIBAIOTCS JAHHBIE MPOTPAMM IO PAa3BUTHUIO
SKOHOMUKH Poccuiickoit @enepanuu u pecryonuk B coctaBe Poccuiickoit denepannu, miaHOB
U TpOrpaMM COLMAIBHO-3KOHOMHYECKOIO DPAa3BUTHS COOTBETCTBYIOIIMX TEPPUTOPUNA U
pPErMOHOB, CXEM Da3BUTUS U DPa3MEILEHUsS OTpaciel M NPOU3BOAMTEIBHBIX CHJI, LEIEBBIX
HayYHO-TEXHUUYECKUX U KOMIUIEKCHBIX NPOTpPaMM, CXE€M M IPOEKTOB PalOHHOW IIAHUPOBKH,
TEHEPAIbHBIX IUIAHOB HACEJIEHHBIX MECT U IPOMBILUIEHHBIX Y3J0B, IPOEKTOB JAETalbHON
IUTAHUPOBKHU U JPYTUX MaTepuanoB. ECTECTBEHHO, yUUTHIBAIOT PE3y/bTaThl PaHEE MPOBENAECHHBIX
MPeIBapUTENIbHBIX TEXHUKO-3KOHOMUYECKHX UCCIEI0BAHUN 1 00OCHOBAHUIA.

B TOO unBecTunumii B npeAnpusitus (00bEKTHI), CO3JaHUE KOTOPHIX HE MIPEAYCMOTPEHO B
CXeMax Pa3BUTHS U Pa3MELICHHUS COOTBETCTBYIOUIMX OTpacieil, BBIOOp MECTa UX CTPOMUTEIbCTBA
JOJKEH TPOU3BOJUTHCS HAa OCHOBE OLIGHKH BaKHEHIIMX (DAaKTOPOB W MPUPOJIHBIX YCIOBHIA,
OKa3bIBAIOLINX OIPEIEIISIONIEE BIUSHUE HA BEJIMYMHY MHBECTULMOHHBIX U IIPOU3BOJCTBEHHBIX
U3JIEP/KEK: HAJIWYUS CHIPbEBBIX, TOIUIMBHO-IHEPIE€TUUECKUX, TPYAOBBIX M HHBIX PECYPCOB,
NPOU3BOJICTBEHHOH M COLMAJIbHOM HMH(PPACTPYKTYpHl, HKOJOTUYECKOH OOCTAaHOBKH U

AKCIUTYaTAI[MOHHON 0€30MaCHOCTH MPEANPHUATHS U APYTUX (PaKTOpPOB.
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10.

11.

12.

13.

5. Meroanuyeckmne ykasaHusl

5.1. O01mme moJ10KeHus

OOImMMH PUHITUIIAMU TEXHOJIOTHIA )KU3HE00ECTICYeHHSI OOIIIECTBA SIBIISIOTCS:

a. COXpaHCHHEe COATAaHCUPOBAHHOCTH,
0. pocT Y3pPEKTUBHOCTH.
CoxpaHeHHe CGaHaHCI/IpOBaHHOCTI/I 066CHC‘-II/IBaeTC$I TCXHOJIOTUAMHU, PCAINU3YIOIIUMU

IIPUHLIUAII COXPAHEHUsI MOLTHOCTH HAa BXOJE U BBIXOJE COLUO-IIPUPOJIHON CUCTEMBI.

Poct »s¢ddextuBHOCTH o0bOecmeunBaeTCsl TEXHOJIOTUSMH, PEATM3YIOIIMMHU  MPHHIIHUII
YCTOMYUBOTO Pa3BUTUSI — HEYOBIBAIOUINX TEMIOB pocTa 3(H(PEKTUBHOCTU MCIOIb30BAHUS
ITOJTHOM MOIIHOCTH COLUO-TIPUPOJIHON CUCTEMBI.

OOmmii mpUHLMI KIacCU(UKAIMM BCEX BO3MOXKHBIX TEXHOJOTHH peaau3yeT (yHKIHH
nepeHoca BelecTBa, sHepruu nadopmaruu Bo Bpemenu u [Ipoctpancrse.

HoBast TexHOJIOTHSI MPUXOAUT HA CMEHY CTapoi, €cii OHa 00eCHeuyMBaeT BHITIOJHEHUE
3aaHHoO (yHKUMHU nepeHoca Oosee skoHomMuuHO! [loceanee o3HavyaeT — ¢ MEHBIIUMU
IIOTEPSIMU MOILHOCTH, TO €CTh C MEHBIIMM PUCKOM JUIsl YCTOMYMBOTO PA3BUTHSL.

Ectb nmuuis 01uH 00BEKT, KOTOPBIN HE SIBISAETCS CPEACTBOM JUIS AOCTHKEHHS OTIMYHON OT
HEro LeIH — 3TOT OOBEKT YelIOBeYeCKas JIMYHOCTh — TOJBKO OHA MOXET OBITh ILIEJIbIO
camoii ce0s1. Bo Bcex Ipyrux cuctemMax paccMaTpuUBanTe

Lenp Kak CpeACTBO AT TOCTHKEHUs OoJiee yIanEHHOM LemH.

Llenb — 3TO pe3ynbTaT, KOTOPBIA HYKHO MOJIYYUTh B ONPEAeNEHHOE BPeMs U MECTE, YTOObI
COXPAHMUTb UM U3MEHUTH CUTYALIMIO B HY’)KHOM HallpaBJICHUMU.

Ilenn ycTOMYMBOIO pAa3BUTHUsS HEIb3sl OTPBIBATH OT HMHBAPUAHTOB CHUCTEMBI IIPUPOJA-
oOrmiecTBO-4en0BeK. Ecnu 310 mpoucxoamr, To, Kak CleACTBUE, HAOIIONAIOTCS KPU3UCHBIE
CUTYalluU U KOH(IUKTHL

Hcnonp30BaHue MOIIHOCTU B Ka4eCTBE MHBAPUAHTA JAET BO3MOYKHOCTH COU3MEPSTH LU
COLIMAJIBHBIX CUCTEM C JMHAMUKOM HBOJIFOLUU IIPUPOAHBIX CUCTEM.

Bce 06a3oBble MOHATHS CHUCTEMbI MPUPOJA—OOIIECTBO—YEIOBEK SBIISIOTCS TPYNIION
npeoOpa3oBaHUs C UHBAPHAHTOM MOLIHOCTD.

IIponiecc KOHCTpYHPOBAHHUs CIIOKHBIX CUCTEM M CUHTE3 HAYYHBIX 3HAHUU IIPEACTABIISIOT
co0oii pa3Hble Ha3BaHHUS MPOCKTUPOBAHUS OyIYyIIMX U3MEHEHUI B MUpE, COTIACOBAHHBIX C
IIpaBUJIAMH €TI0 Pa3BUTHS.

ba3a HayuyHbIX 3HaHUI (TE€OpHil) — H3TO MPOCTPAHCTBO MOHATHUH, KOTOpPbIE MOXKHO

peoOpa3oBaTh MO ONPEAeIEHHBIM IIPaBUIIAM.
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Bce 00beKThI MPOEKTUPOBAHUS B CHCTEME MPHPOIa—O0IIEeCTBO—YETIOBEK MPEICTABIISIOTCS
KaK CeTb, 2JIEeMEHTaMH KOTOPOW SIBISIOTCS BOIPOCHI, Tpedyromue perieHus. Bee Oynymme
peLIeHus] — 3TO OTBETHI HA YKa3aHHbBIE BOIIPOCHL.

OOmmM  KpuTepueM  paspelleHHus  CUTyalluu  sBIseTcs  CcOAJaHCHPOBAHHOCTD
B3aMMOJICHCTBHSI C OKpyXaloliel cpenoil, obecreunBaromas ycIOBHUs HEYOBIBAIOIIETO
pOCTa BO3MOKHOCTEW yYaCTHUKOB CUTYALIUH.

CchopmupoBaTh IUIaH TO JOCTIKCHHMIO II€JIell YCTOMUMBOTO pa3BUTHS — 3HAYUT
paspaboTtaTh ceTb paboT, HEOOXOIUMBIX M JOCTATOUHBIX JJISI JTOCTHXKEHHS MOCTABICHHOU
LETIH.

[TpoexTupyemas cetb paboT ompeaessieTcs BOCEMBIO TapaMeTpaMHt, BKIIIOYast: JUIMHY IUIaHa,
ero WHUPUHY U TIOyOMHY, peaJu3yeMOoCTb IUIaHa, MOUIHOCTb, PHUCK, YCTOHYHMBOCTH U
3¢ pekTUBHOCTD Tu1aHa. OCYIIECTBUTH MEPEX0] K YCTOHUMBOMY Pa3BUTHIO, HE UMEs SICHO
chOpMyTUPOBAHHON METTH ¥ MPOCYUTAHHOTO TUIaHA €€ TOCTHXKEHUS — 3TO BCE PaBHO, YTO
€xaTb II0 TOPHOM JOpOore C 3aBA3aHHbIMU IazaMu. I[lodTOMy KpailiHe BakKHO YMEThb
CO3/1aBaTh TAKUE «MALIMHBD», HA KOTOPHIX MOXHO €XaTh 0 U3BUJIMCTON FOPHOU 10pore, He
0051Ch ynacTh B POMACTb.

MarmmHaa — 3TO YCTPOHCTBO, Yepe3 KOTOPOe MOTOK CBOOOTHOM SHEPTUHU HIET OT HCTOYHUKA
K Harpyske.

JIro6oe ycTpOoiCTBO U TEXHOJIOT UL, KOTOPast ABJISETCA «KaHATOM», COCTUHSIOIINM UCTOYHUK
MOIIIHOCTH C Harpy3Koii, Ha3bIBaeTCs «000OIEHHOIN MAITMHOMY.

OOmuM CBOMCTBOM BCEX MAIIMH SIBISETCS OOOOMIEHHBIN «KaHA» TepeHoca CBOOOTHOU
JHEPrUH.

[IpoekTHOE pelieHne, KOTOPOE U3MEHSET KOHCTPYKIUIO MAIIMHBI, HO COXPaHSAET IOJIHYIO
MOIITHOCTb, SIBIISICTCS MPe0Opa3oBaHUEM KOOPIUHAT.

Heusmennas BennuuMHa BXOJHOW MOIIHOCTH, KOTOpas oOpasyeT (yHIAMEHT CpaBHEHUS
BCEX BO3MOJKHBIX MAIlIUH, SBJISETCS MHBAPUAHTOM UJIM TEH30POM.

B 0000118HHO# MalrHe BBIACISIOTCS TP IPYIIIBI TAPAMETPOB:

e [apaMeTpbl HCTOYHHKA MOILIHOCTH;
e [apameTphl KaHaja;
e [apaMeTpbl Harpy3KH.

Pabouwnii UK MalIMHBl UM YCTAaHOBUBILIMICS XapakTep €€ IBHKEHHUS BO3MOXHBI TOTJa U
TOJIBKO TOTJIa, KOTIJ[a HMEEeT MeCTO OajlaHC MOTOKOB CBOOOJHON »HEPruu, TO €CTb
IIOCTYIICHUE SHEPIUM B KaHAJI MAllIUHBI PABHO OTTOKY YHEPIUU B HATPY3KY.

Yucao UMKIOB B €MHUILY BPEMEHH, YMHOKECHHOE Ha HEPTHI0 B pabovyeM LUKIIE, SBISETCS

MOIIIHOCTHIO MAallINUHBI.
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26.

27.

28.

29.

30.

31.

Bennunna cBOOOHOM 3HEPruM B IMKIIE ONPENeNseT aMIUTUTYAY aBTO-BPALICHUS, & YHUCIIO
LUKJIOB B €IMHUIY BPEMEHH — €TI0 4acTOTY.

[ToBeneHre MalIMHBI SBJISAETCS YCTOMUUBBIM, €CIIH BCE BO3MOXKHBIC TPAEKTOPUH PabOThHI €&
KaHaJIa HaXOAATCs MEXKy HUKHEN U BEPXHEU IPaHblO BEIMYMHBI MOLHOCTH.

IIpu nmepexonme BepxHEW TIpaHM MOLIHOCTM HACTYNAeT paspylleHHEe Marepuana,
00ecreyrBaroIero NpoIycKHYI0 ClIoCOOHOCTh KaHaa.

Hasnauenue mr000# TEXHOJOTHH — BBITIOJNHATH Mpollecc BHEmHEH paboThl. CKOPOCTH
BBINIOJIHEHUST pab0OYero mpoiiecca XapakTepU3yeTcs MOJIE3HOW MOIIHOCTBIO CHCTEMBbI. MBI
MOXEM HCKaTh «CTPYKTYpPY» COCIAMHEHHUS 4YacTe WIM CEeTb C KOHEYHOM LEIbI0 —
BBIIOJIHUTE PaboTy € TOH e CKOPOCThIO M UMETh MUHUMAJIbHYIO BXOJHYIO MOIIHOCTh. Ho
MOXHO (PUKCHPOBATh BXOJHYIO MOLIHOCTh M HCKaTh TaKyl0 «CTPYKTYPY» COCIUHEHHUS
4acTei, KOTOpas MaKCHUMM3UPYET II0JIE3HYH0 MOIIHOCTb Ha BBIXOJAE CUCTEMBI. B 3TOM
CMBICJIE MEPEXO] OT KOHCTPYKLHMHM OJHOM CHCTEMBI K APYrOW IpU MHBAPUAHTE BXOJIHOM
MOIITHOCTH MOXXHO paccMaTpuBaTh Kak MpeoOpa3oBaHHE KOOPAMHAT. 31€Chb U HAXOAUTCS
kiroueBas uues I'. KpoHa, BecbMa BaxkHasi ¢ TOUKM 3pEHMsI IPOEKTUPOBAHUS CUCTEM, UAES,
YTO U3MEHEHUE KOHCTPYKIIMHU €CTh IpeoOpa3zoBaHue KOOP/HHAT.

W3noxeHpl JMIIb HEKOTOpBIE D3JIEMEHTHl TeH30pHoro asanuza [. Kpona, naromue
BO3MOJKHOCTh JIy4llle TOHATh CYThb METOJa NpeoOpa3oBaHUs pazIUuYHBIX cucTeM. s
oOjeryeHusi IMOHMMAHHUS MeETOJa U HCIHOJBb30BAHMUS €ro B TPAKTHUECKUX MEJAX
paccMaTpUBarOTCs. MHOTOYHCIICHHBIE IIPUMEDBI.

TexHoNOrHs peanu3aluy MPOEKTa Ha HaYaJbHOU (MPEeIMHBECTULMOHHON) (a3e BKIIOYACT
pa3paboTKy KOHIENIMU TMPOEKTa, TEXHHUKO-IKOHOMHYECKOTO OOOCHOBAHMS MPOCKTa U
OomzHec-maHa. L[eHTpambHBIM MOMEHTOM PAaOOTHI HaJ MPEIUHBECTUIIMOHHON (HAYaILHOM)
(azoit mpoekra sABIsETCS OU3HEC-TIIIaH — 3TO OCHOBHOM JJOKYMEHT, TIO3BOJISIOIINN OIICHUTD
1 000CHOBATh NMPOEKT. B HEM omMChIBaIOTCS acmeKThl OyIYIIEro MpoeKTa, aHAIU3UPYIOTCS
npoOsieMbl, C KOTOPBIMH MPOEKT MOXKET CTOJKHYTbCS, U ONPEACISIOTCS CIOCOOBI HX
peuieHus. busHec-1UIaH MO3BOJIAET OLEHUTh BO3MOXKHOCTH IIPOEKTA, ONPEACIIUTE JOXOAbL U
pacxofpl, CHOCOOHOCTh CaMO(UHAHCUPOBAHUS, pPACCUMTATh MOTOK PpPEAIbHBIX JIEHET,

MMpOaHaJIM3UPOBATH OKYIIACMOCTD IIPOCKTA.
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5.2. OcHOBHBbIE NOHATHSA

Cb6anaHcupOBaHHOCTh BXOAALINX U
BBIXO/SIIIUX TIOTOKOB.

Kanan cBo6oaHOM 2HEpTHUN.
Jnana3zon oOpa3oBaHus CBS3CH.
Kputepuii nponyckHoi
COoCOOHOCTH KaHaja.
[TpomyckHast ctoCOOHOCTH KaHaa.
CeTb «0KUBasi» U CETb «KMEPTBAs».
JIBOMICTBEHHBIE CETH.

CKOpOCTHBIE CBOMCTBA «GKUBOM»
CETH.

ITocnencTBus — OTKIIMKHU.
Knanansl Ha BXOJI€ U BBIXOJE.
CBs13b MEXly TOKOM U
HaIPSDKEHUEM.

NmMmnenanc 1 agMuTTaHC.

BpeMst akTUBHOM KU3HMU.
PazbanaHcupOBaHHOCTb.
S¢heKTUBHOCTH MPOU3BOICTBA.
OOt npUHIKI KIaccuPuKauu
TEXHOJIOTUH.

TexHoJO0rNM KU3HE0OeCIeueHUS.
@yHKIMU IIepeHoca B0 Bpemenu u
IIpocTpancrse.

3aKOH Hay4YHO-TEXHHUYECKOIO
nporpecca.

TexHosoruu coxXpaHeHus.
TexHonoru U3MEHEHMSL.

Texnonoruu yCTOfI‘-IPIBOFO pa3sBUTHA.

TexHosoruu pa3sBUTHs.
Llens.

IIpnunna.

CyOnexr.

OOBexT.

Mecro.

Bpewms.

HNHcTpyMeHT.

O PeKTUBHOCTD.

ba3a Hay4HBIX 3HAHUN.

Curyanus.

AHanu3 pa3BUTHS CUTYaIUH.

[Tnan goCTHXEHUS LENH.

e PaGounii nuKiI.

Yucio IMKIOB B €JMHUILY BPEMEHHU.
OO6m1as TMHAMKKa MaIIKH.
O0600mEHHas MaIlIuHA.

[TpoekTHOE pelieHne Kak
npeoOpa3oBaHue KOOPIUHAT.
O060061EHHBIH KaHaA MepeHoca
CBOOOIHOW PHEPTUU OT UCTOYHHUKA
MOIITHOCTH K Harpyske.
[TapameTpsl 0000IEHHON MAIIMHBL
AMIUIATY/Ia aBTO-BpAIlICHUS.
PaBHOMOIIIHBIE MAIIIMHBL

YacroTa aBTO-BpalllCHUS.

Y CTONYMBOCTH MOBEICHUS MAIIMHBIL.
BepxHsist rpaHb MOIITHOCTH.
@DOpMbI MOIIHOCTH: MEXaHUYECKas,
3JIEKTpUYECKasi, BOJTHOBAS,
TEIIOBAsL.

e TOK U HalpsDKCHUE.

YpaBHEHUE IBUKECHUS.
DUKCUPOBAHHBIE U CKOJIB3SIINE
UH/ICKCHI.

AunreOpa n-mMaTpuil.

JevicTBus ¢ n-MaTpULIaMH.

Tenzop npeobpazoBaHus.
CrnoxeHue, yMHOXKEHHE, JAETICHUE,
nuddepeHurpoBasue,
UHTETPUPOBAHUE.
WuBapuanTHOCTH GOpM.
KoBapuanThsie u
KOHTpaBapUaHTHbIC UHAEKCHI.
Paznoxenne u obpaiienue
CTETIEHHBIX PSI/I0B.
MyIbTUTEH30PBI.

AHanus u CUHTE3 ceTe.

208



O NN kW=

DO DN = = = = e b = = = = \©
—_— O 0O 00 1IN L AW = O

22.
23.
24.
25.
26.
27.
28.
29.
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31.
32.
33.
34.
35.
36.
37.

38

40.

5.3. Bonpocsi

3ayeM HYXHbI TEXHOJIOTUM?

Kak onpenensercs nepexoa K yCTOMUUBOMY pPa3BUTHIO?

Kak hopmynupyrorcs oO1iie TeXHOJIOTHYECKUE IPUHIIMITBI KU3HE0OecieueHus ?

KakoB mMexaHu3m coxpaneHusi cOanaHCHPOBAHHOCTHU ?

UYro sBnsieTcs kputepueM 3PHEeKTUBHOCTH?

[Touemy Bonia 1 mpo10BOJIBCTBHE ABISIOTCS 0a30BBIMU CUCTEMaMU JKU3HEoOecTiedeH s ?
Kakoii npuHIMII ClieAyeT MOJOKUTh B OCHOBY KiIacCU(UKAIIUN TEXHOJIOTHI?

KakoBbl 0CHOBHBIE (D)YHKIIUU TEXHOJIOTUNA?

Yto Takoe nepeHoc BO BPEMEHU U IPOCTPAHCTBE?

. B uem cyTb obmiero kiaccuukaropa TeXHOJIOTHIA?

. KakoBbl OCHOBHBIE (PYHKITUM TEXHOJIOTUI COXPAaHEHUS U U3MEHEHUS?

. KakoBbI 0OCHOBHBIE (DYHKIIMU TEXHOJIOTUN Pa3BUTHS U YCTOMYUBOTO Pa3BUTHA?
. UTo Takoe mpoekTupoBaHue?

. B 4em cocTouT CyTh JJOTMKU MPOEKTUPOBAHUS?

. 3a4eM HY>KHO MPOEKTUPOBATh YCTOWYMBOE PA3BUTUE U KAK OMPEAETUTD 1enn?
. UTo Takoe MpOEKTUBHOE MPOCTPAHCTBO Oa3bl HAYYHBIX 3HAHHM?

. UTo ecTh 0OBEKT NMPOEKTUPOBAHUS?

. Kak cornacyrorcs noHATHS yCTOHYHMBOCTD U Pa3BUTHE?

. Kak couerarorcst HOHATHS yCTOHYHMBOCTD CUCTEMBI U €€ YCTOWYMBOE pa3BUTHE?
. SIBASIOTCS TN YCTOMYMBOE pa3BUTHE aMadaTHYECKUM MIPOLECCOM?

COCTOSIHHSA?

Urto Takoe npaBUiia—KpPUTEPUN PA3BUTHS?

UTto Takoe miaH AeHCTBUM, €ro CTPYKTypa U mapameTpbl?

B03MOXHO 11 cO371aTh «MAIIMHY» U 00eCcTIeYeHUs] YCTOWYUBOTO Pa3BUTHS?
.Uto Takoe pabounii «IIUKI»?

Kakue cBoHCTBa SBIISIOTCS OOIIMMU IS BCEX MAIIHH?

Kak onpenensiercst nouaTue «06001mEHHAS MaIIUHAY?

Yto ocTaéTcsa HEU3MEHHBIM B «0000IIEHHONY MaIInHE?

Yto n3MeHseTcsa B 110001 Maninie?

UYrto co0oii mpencTaBiseT KaHall, COSTUHSIONINI HCTOYHUK MOIITHOCTH C HAarpy3KOi?
Kakue nepeMeHHbBIE XapaKTEpU3yT «0000MEHHYI0» MAIIUHY?

Uro Takoe kpyrosas Auarpamma o6o0maromnieii MamuHe?

JnarpamMmma «paBHOMOIIHBIX» MAIIUH.

UTo Takoe «KPUTHUYECKUE TOUKU» B peKUME PaOOTHI MAIITHHBI?

Urto Takoe KaHaJl Mepeiayd MOUTHOCTH: €r0 OCHOBHBIE XapaKTePUCTUKHU?
@Pa30BbIE€ COOTHOLIEHUS MOLIHOCTH B 3JIEKTPUYECKOU LIENH.

YpaBHEHUsI TOKA, HANIPSKEHUS, UMIIEAAHCA U IMUTTAHCA.

. TpI/I BHUJa ypaBHeHI/Iﬁ ABWIKCHHUA U COOTBCTCTBYIOIIHUEC UM CHUJIbI.
39.

. SBnsgercs 1M yCTOI\/'I‘{I/IBOC Pa3BUTHUC HCOTPAHUYCHHBIM WM CYHICCTBYIHOT HPCACIbHBIC

[Touemy 171t MPOEKTUPOBAHUS CIOXKHBIX CHCTEM HE0OX0oauM TeH30pHbIN aHanu3 ['. Kpona?

B uem ero npuHIMNNAIBHOE OTIIMYUE OT APYIMX METOJIOB?
B uem cytb pabot I'. Kpona?
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41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.

59.

60.

61.
62.
63.
64.
65.
66.
67.

Kakue Ha cerojHst n3BeCTHBI 00JIACTH TPUMEHEHHS TEH30PHBIX METO0B?

Kakue monoxeHus HEOOX0AMMO 3HAThH M MOHUMATh JUTs u3ydernus padot I'. Kpona?

B uem cocrout kitoueBast uzest TEH30pHbIX METOI0B?

KakoBa cyTb MeTOZa IPOEKTUPOBAHUSI CIIOKHBIX CUCTEM?

OCHOBHBIE IOHATHS IEPBOr0 000OIIEHHOT0 NOCTYnarTa?

OcHOBHBIE IOHATHS BTOPOro 0000IEHHOr0 nocTynara?

KakoBo Ha3HaueHne PUKCUPOBAHHBIX U CKOJIB3SIIIUX HHIEKCOB?

Kak npezacraBisioT MaTpuilbl pa3HbIX pa3MepHOCTEN?

Kaxkue neiicTBrs MOKHO OCYILIECTBIISITh C N-MaTpulaMu?

Kak npousBoauTcs CI0KEHUE U YMHOXKEHUE N-MaTpuL?

Kak npousBoaurcs nesneHue n-maTpun’?

KakoBsl mpaBuia quddepeHupoBaHus 1 UHTETPUPOBAHHUS ?

KakoBbI paBuiia pa3inokeHus 1 00paeHust psijaoB?

Yro Takoe TeH3op npeodpazoBanus? Kak oH 3anuceiBaercs?

Yro Takoe nHBapHaHTHBIE PopMbI? Kak OHM 3aruchIBatoTCs?

Yro takoe MyabTUTEeH30p? Kak oH MOKeT OBbITh MpecTaBieH ?

Kak Bo3Hukaror uaeu npoekra. [Ipuseaure npumepsl.

HazoBuTe OCHOBHBIE KpUTEpUU NMPUEMIIEMOCTH UAeU npoekTa. Ilo kakuM nmpuynHam uaero
IIPOEKTA CIENYET OTKIOHUTH?

[TpuBenuTe mpuMepbl OMMOOYHOTO MOJXO0Ja K HavalbHOW (aze mpoekTta. B yem nMeHHO
cocrosiu omuOku? Kax, Ha Bam B3riisi, cienoBaino NOJOWTH K PEIISHHUIO 3a1a4n?

B ueM cocTOAT NpeAnpoeKTHBIE NCCIEI0BAaHUS UHBECTUIIMOHHBIX BO3MOXHOCTEN M KTO UX
BbINONHAET? [lepeuncanTe OCHOBHBIE JIEMEHTBI KaX10T0 dTala CCe10BaHU M.

Yro Takoe OIeHKa KUZHECTIOCOOHOCTH MPOEKTa U KaK OHA BBIMIOJIHIETCS?

Ha3zoBuTte 0CHOBHBIE JIEMEHTHI KOHLIENIINH (3ambicia) npoekta. KTo ux pazpabaTtsiBaet?
Haznauenue u cocras TOO nHBecTULUI.

Yro Takoe OM3HEC-TIaH?

KakoBo Ha3HaueHue Ou3Hec-1ana’?

Kakas ucxonnas uadopmarus HeoOXoauMa IJsl COCTaBICHUs OM3Hec-TUIaHa?

13 kakux pa3aenoB COCTOUT OU3HEC-TUIaH?

5.4. 3aganusa

OO6mbsacHuTe Bame noHnMaHue 6a30BbIX TEXHOJIOTMUYECKUX MPUHIUIIOB )XKU3HEO00ECTICUCHHSL.
OO0BsicHUTE TPUHLUN cOATaHCUPOBAHHOCTH.
Jis mpousBoscTBa 1 ToHHBI X71e0a 3a 1 roa Tpedyercs uzpacxoaoBarh 2 TOHHBI HepTH. [Tpn
3TOM MOTEPH MPOU3BOIACTBEHHONH MOLTHOCTH cocTaBAT 70% OT MOTpeOICHHON MOIIHOCTH.
CocrtaBbTe 06a1aHCOBOE YpaBHEHHUE.
OO6mbsacHuTe NpUHLIUT 3()(HEKTUBHOCTH.
Bam Ha BBIOOp mpeqIaralOT HECKOJBKO TEXHOJOTUHM, KaxAas H3 KOTOPBIX HUMEET
ONpEeCIEHHBIE TAPAMETPBI:

e N=100xBTt, P=40 xBrT;

e N=120 BT, P=60 xBrT;

e N=065xkBt, P=45kBrT.
Paccuuraiite KIIJ] TexHonoruii u 000CHYiiTe CBOI BBIOOD.
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10.
11.
12.
13.
14.

15.

16.

17.
18.

19.
20.
21.

22.
23.

24.

OObsicHuTe: mouyemMy Boga © TpPOJOBOIBCTBHE SBJISIOTCS 0a30BBIMH  CHCTEMaMu
KHU3HE00ECIIEYeHUSI COIIUO-TTPUPOTHBIX CUCTEM?

OOpsicHuTE Balle NMOHMMaHME MPOIYCKHON CHOCOOHOCTM KaHala Iepegadyd CBOOOIHOM
SHEPrUu.

OneHute: KakoW W3 HIKEIPHUBOAUMBIX KaHAJOB HUMEET OOMBIIYyI0 MPOIYCKHYIO
COCOOHOCTB:!

1. N=100 ronn/cyrku, L =40 ToHH/CYyTKH,

2. N=100 roun/cyrku, P = 40 TOHH/CYTKH

Bam mpeanaraercs BIBO€ yBEIUYUTH CKOPOCTh JOCTAaBKH TOBapa A0 norpedurens. OueHuTe
M3MEHEHHE TpeOyeMol MOIIHOCTH MpPH YCIOBHU, YTO JO YBEIUYCHHS CKOPOCTH OHa
coctasisuin 100 kBrT.

Oo6mwscaure Gpynkuuu [lepenoca Bo Bpemenu u [Ipoctpancrse.

OOBbsicHUTE OCHOBHBIC (DYHKIIMU TEXHOJIOTHUI coxpaHeHus. [IpuBeauTe mpruMepsl.
OOBbsicHUTE OCHOBHBIE (DYHKIIMU TEXHOJIOTHIA pa3BuTus. [IpuBenuTe npumepsl.

OOBbscHUTE OCHOBHBIC (DYHKIIMU TEXHOJIOTUN YCTONYHBOTO Pa3BUTHSL.

[Ipounraiite pabotry [I'Bapmeiinea M.U., Kysnenosa ILI'., Pozenbepr B.A.
«MatemaTnueckoe 00ecredeHne ypaBHEHUS».

N3BecTHO BhIcKa3piBaHue akagemuka H.H. MouceeBa: «Ecnn YenoBek He HaWJET HYKHOTO
KI04a K CBOMM B3aUMOOTHOIIeHUsM ¢ [Ipupomoit, To oH 0Opedu€H Ha TOTUOENbY.
[TomymaiiTe: MOryT nu OBITH TaKUM KIIOUYOM NPOTPAMMBI Pa3BUTHS, COTJIACOBAHHBIC C
oOmMMHM  3aKOHaMH TpUpPoJbI? Moryr nu OBITh TaKUM KIIOYOM MPOTPaMMBbI, HE
COTJIaCOBaHHBIE C OOMMMM 3aKOHAMHU TPUPOIBI, HO YTBEPKAEHHBIE OOJBITHHCTBOM
rojaocoB?

Chopmynupyiite menu Tak, 4ToObl OnrpKaiiiias 1enb Oblla CPeICTBOM JUIS TOCTHIKEHUS
CIEAYIOLIEN LEJH U T. [I.

Bripasure ey B TEpMUHAX COXPAHEHUS! U U3MEHEHUS TIOJIHOM MOIIIHOCTU CHUCTEMBI.
Bripazure nenu B TepMHUHAX 3alIUThl CUCTEMbI OT BPEAHBIX BHEIIHUX M BHYTPEHHUX
BO3/ICUCTBUN.

BripasuTe 1iesi B TepMUHAX pOCTa MOJIE3HOW MOITHOCTH.

OOmbscHuTe: Kak Bbl moHMMaeTe MPOEKTUBHOE MPOCTPAHCTBO 0a3bl HAYUHBIX 3HAHUN ?
OObsicHUTEe CBOE TIOHMMAaHHWE YAaCTHBIX CHUCTEM KOOpAauHaT: (GOpPMBI, COACpKAHUE,
MHCTPYMEHTHI 3HAHUSI.

OObscHUTE CBOE MOHMMaHUE NHBAPUAHTOB 0a3bl HAYUHBIX 3HAHHM.

OObsicHUTE: KaK CBS3aHbl YKa3aHHbIE MHPOBO33PEHYECKHE TMPUHIUNBI W HAyYHBIC
MPUHIIUIIB MEKTY COOOiA.

N3BecTHO, YTO YCTOMUHUBOCTh — 3TO TO, UTO COXPAHSETCS MPU BCEBO3MOMXHBIX U3MEHEHUSIX
B cucTteMe. BaMm naHbl ciaeayrolume cucTeMbl

1. TEPMOMETD; 7. MIPOU3BO/JICTBO XJie0a;

2. aBTOMOOUIIb; 8. 3I0pOBBE YETIOBEKA;

3. pakera; 9. PEruoH Kak COLMaIbHO-

4, peka; MPUPOJHAsL CUCTEMA;

5. JICCHOM MacCHUB; 10. 00pa3zoBaHue KaK COIHABLHO-
6. MECTOpOKaeHHe HeTH; MPUPOJHAsL CUCTEMA.

yKa)KI/ITe, KaK MOYET OBITh OoInpceaciicHa YCTOI>'I‘II/IBOCTL JJIL OTUX cuctem? yKa)KI/ITe, KakK
MOXET OBITh OIpPEACIICHA HGYCTOﬁqHBOCTL JTHX CHUCTEM?
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25.

26.

Bam naHpl 11Be yacTHbIE cUCTeMbl KoopAuHAT. OgHAa NpEACTaBJIEHA MOHATUSIMU: PECYPC,
MOTEHIMAN, HUJAes, BO3MOXXHOCTh, MOTPEOHOCTh, MHTEPECHI, HaMepeHus, uenb. [pyras
NOHATUSIMH: BpeMs, SHEpPrus, macca, AaBleHHe, 00bEM. 3aJaH MHBAPUAHT: MOIIHOCTb.
[TokaxxuTe mpaBuia mpeoOpa3oBaHUs MOHATHA M3 OJHON YacTHOW CHCTEMbI KOOPIMHAT B
APYTYIO.
3aznaHpl TpU apaMeTpa:

1. MeCSTUHBIM JOXOJ;

2. UI3BMEHEHHE J10X0J1a 3a MECHIL,

3. BbIIUIAaTa HAJIOTA.
ITocTpoiiTe nepeBo JIOTMKHU BbIBOJA MpEACKAa3aHUi, €ciu 10X0[ 3a4aH AByMs uuciaamu 0 u
1; m3menenue goxona: > 0, = 0, < 0; BeIIIJIaTa HAJOTa: Ja, HET.

27. 3agaHbl TpU NapameTpa:
1. Bpems Havaja U OKOHYaHUs paboT;
2. cUCOK paboT;
3. ciMcok cBs3eil Mex 1y paboTamu.
[TocTpoiiTe MPOEKT CeTH — IIaHa BBIMOJIHEHUS padoT.

28. 3amaHa cpenHss CTOMMOCTh padoTsl (B KB u kBT). Paccunraiite cTouMocTh Beex pabor,
MPEeAYCMOTPEHHBIX TIIIAHOM.

29. M3BecteH pe3ynbTar (11eib), KOTOPBIA MOJKEH ObITh MOJYYEeH MPH BHINIOJHEHHUH IJIaHA.
On BoIpaxeH B KB u kBT. Paccunraiite 3¢(peKTHBHOCTH Mi1aHa.

30. PaccuuTaiiTe Bce mapameTphl IUIaHA: AJIUHY, MIUPHUHY, TNIYOHHY, Pealu3yeMOCTb, PUCK,
YCTOMYUBOCTb.

31. Ilpouuraiite padoty C.I1. Hukanoposa: [1.I". Ky3HeloB «uaeu u u3HbY.

32. O6bscuuTe: Kak Bol noHnMaete noustue «O000EHHAS MalTHaY ?

33. O0ObsicHuTe: Kak Bbl MoOHMMaeTe MOHATHE «KaHAJ MEepeHoca CBOOOTHOW SHEPruu OT
HMCTOYHHKA K HArpy3Ke»?

34. JlomycTuM, 4TO peKa — 3TO MallliHa, KOTOPYIO co3fana npupoaa. OObsICHUTE HA ATOM
npumepe: «UTo Takoe KaHall IepeHoca CBOOOTHOM YHEPTUHU 7

35. JlomycTuM, YTO pacTeHHe — O3TO MaIllMHA, KOTOPYI0 TaKXke co3Jana MpUpoAa.
OObsicHUTe Ha ATOM mpumepe: UTo SIBISETCS UCTOYHHKOM W YTO SIBISETCS HArpy3KOM
MOIITHOCTH?

36. Ilpeanonoxkum, yto y Bac ectp MoToumkia. ONUIIMTE OCHOBHBIE IApaMETPhI
000011IEHHOM MaIIMHBI Ha TPUMEPE MOTOLMKIIA.

37. HapucyiiTe KpyroByro auarpaMmmy 006001IEHHON MalIMHBI HA IpUMepax: peKa, pacTeHue,
MOTOLIMKIL.

38. Bcnomuure cxemy C.A.Ilomomuuckoro «YenoseuectBo—IIpupona». IlpencraBere 3Ty
CXEMy B BUJIE KPYrOBOH AUarpaMMbl.

39. O6bsacHute: Uto ecth 001IEero U B 4éM NPUHIUNHUAIBHOE OTIMYUE CXEMbI «pacTeHHE»,
CXEMBI «MOTOLIMKI» U cXeMbl [IoonuHcKoro.

40. JlaiiTe onpenenceHUe aMIUIMTYAHO-YAaCTOTHBIX XapaKTEPUCTUK MOIIHOCTH Ha IpUMEpE
cxemsbl C.A. ITogonuHckoro.
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41.

42.

43.
44.
45.
46.

47.

48.
49.
50.
51.
52.

53.

54.

55.

56.

Hapucyiite nuarpaMMy «paBHOMOLIHBIX MAIllMH» Ha MPUMEpPAx: pPacTEHUE, MOTOLMKII,

[IPUMAT, 4€JI0BEYECTBO.

IIpeanonoxkum BaM HYXKHO HaWTH CKOPOCTH IEPENadyd MOIIHOCTH Yepe3 KAKOU-TO

Marepuan. JlomycTM, 4YTO TaKUM MATEpUAIIOM SBIsAETCd peMeHb. Bam u3BECTHO

HaTsbKeHUe peMHs T, ero mjioTHOCTh P, CKOPOCTb PACIPOCTPAHEHMs BOJIHBI YIIPYTOU

nepopmanmu W. Hanumure u oObsicHuTe (hopMysibHOE BBIpRKEHUE [UISA: CKOPOCTH

Iepeadyu MOLUTHOCTH, BEPXHEN I'PaHU MOIIHOCTH.

Hanumure LT-pasmepHocTh TOKa 1 HanpspkeHus. [lokaxure ux GopMyJIbHYIO CBSI3b.

Hanumure Tpu Buaa ypaBHeHUH ABMKEHUs. UTo B HUX 0011ero u B 4éM pazinyue?

OObsicuuTe: Kak Bpl moHMMaere CBA3b MEXAYy TOKOM, HANpPSHKEHHEM M MOIIHOCTHIO?

Harnmmure ypaBHeHUE CBA3H.

OObsicuute: Kak Bpl moHuUMaere CBsA3b MEXAYy TOKOM M HampsbkeHueMm? Uto Takoe

umnenanc u agmurraic? Onpenenure ux LT-pazmepHOCTS.

[Tpounraiite paboty IlerpoBa A.E. «TeH30pHas METOHOJOTHS B TEOPUU CHUCTEM.

OObsicuuTe: 3aueM W MOYEMY HYXHO MCIIOJIb30BaTh TEeH30pHbIM aHanu3 I .Kpona B

IIPOEKTUPOBAHUM CJIOKHBIX CHUCTEM pa3HOW mpupoasl? B uéM ero mpuHIMIUANIbHOE

OTJINYHE OT JPYTUX METOJOB?

OOBsicHUTE OCHOBHYIO HJICIO M CYTh MeTOJa TeH30pHOTro aHanm3a [.Kpona.

OOmBsicHUTE CYTh IEpBOro 000OIIEHHOTO MOCTYIATA.

OOBsicHUTE CYTh BTOPOTO 0000IIEHHOTO MOCTYaTA.

[Tpounraiite padoty I'.Kpona «TeH3opHbIN aHaIN3 ceTeil».

Bbl pacnosaraete BEIMYMHON IIPOU3BOACTBEHHOM MOIIHOCTH INpeanpusatuil Bamero

peruona. [IpeacraBbre 3Ty BEIUUMHY B BUAE |-MaTpHIlbl, 2-MaTpULbI, 3-MaTpPHULBL

[IpencraBbTe MOTyYEHHBIE N-MATPHILIBI, YKa3aB (PMKCUPOBAHHbIE U CKOJIB3SIINE UHICKCHI.

@DuUKCUPOBAHHBIMU HHAEKCAaMH 0003HAUbTE€ OCH C HA3BaHUSAMHU NPEANPHUATHH, a

CKOJIB3SIIIMMU — KOMIIOHEHTBI IPOU3BOACTBEHHON MOIIHOCTH 3TUX NPEAIPUATHN.

VYkaxxure uHAeKC ((PUKCHPOBAHHBIA M CKOJIB3AIIMI) HHTEpecytoero Bac npeanpustus

B IIOCTPOCHHOU N-MaTpPUILIE.

IIpencraBpTe NMPOM3BOJICTBEHHYIO MOIIHOCTh Bamero npeanpustus Kak CTpoKy U3 3-

MaTpHILIBL.

Hayuurech OCyIIECTBIATh AEUCTBUA C N-MAaTpULAMU: CIIOKECHHUE, YMHOXKEHUE, JCIICHHUE,
muddepeHIMpOBaHNE UHTETPUPOBaHKE (Ha MpUMepe MOCTPOCHHOW Bamu n-matpuiib).
Jliist aTOTO:

a. cinoxwure: l-marpuny Bamero mpennpusitus ¢ 1-marpuuei J1ro60ro apyroro
IIPEAIPUATHSL.

b. cnoxwute: 1-mMaTpuity Bamiero npeanpustis ¢ 2-MaTpULel IpyHbl IpeanpHsITHH.

c. ymMHOXbTe: l-martpuny Bamero mpeanpusitus Ha l-maTpuily J1o60ro Apyroro
IIPEAIPUATHSL.

d. pasgenure: 1-marpuny Bamero npenmpustus Ha l-MaTpuily J1r000ro Apyroro
IIPEAIPUATHSL.

e. mpoauddepenuupyiire: 1-marpuny Bamero npennpusTHsS N0 INEpEeMEHHOU
(HampuMep, MO0 BPEMEHN).

f.  mpounTterpupyiite: 1-mMaTpuily 0 0JJTHON NEPEMEHHOIA.
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57.

58.

59.

60.

61.
62.

Hayunurecb  OoCylIecTBIIATH  pa3jioKEHHE B CTEINEHHOM  pax Ha  IpUMeEpe
IIPOM3BOJCTBEHHOM MolHOCcTH Bamero npennpustus P, paccmarpuBas Bpems B
KAaueCcTBE HE3aBUCUMOW IepeMeHHON. IIpencraBbre INPOU3BOJACTBEHHYIO MOIIHOCTD
Bawero npeanpusTtus B BHIE CTENEHHOrO psaa. MCronb3ylTe CTENEHHOW psAx s
onpenenenus P uepes 3 rona, eciu:

Bbl 3HaeTe 3Hauenue P g HauaabHOTO BpEMEHU;

Besl 3HaeTe cpennuii TeMi usMeHenus P 3a nocneanue roasl.

Bbl 3Haere NpOU3BOACTBEHHBIE MOIIHOCTH HECKOJIBKUX NPEINPUITHH B BHIE 2-
Matpulbl. [IpeacraBpTe 2-MaTpully B BUJIE CTETIEHHOTO PAJa.

Bb1 3HaeTe mpou3BOACTBEHHbIE MOLITHOCTH Barero perrona u ymeere ux u3o0paxaTh B
Bujie 3-matpuusbl. [IpeacraBpre 3-MaTpuily B BUJE CTEIIEHHOTO pAJa.

OOmbsicHUTE: Kakas CBA3b MEXJAy N-MaTpUlledl U reomeTpuieckuM odbekrom? Mim uto
Takoe reomerpuueckuii oobekT B anredpe I.Kpona? [laiite moscHeHus Ha mpumepe
MPEANPUATHUS U PETUOHA.

Homyctum, Bbl  ydacTByere B pa3paboTKe MpoOeKTa PpEKOHCTPYKIHMH Barero
npeanpustus. B Bamem pacnopsbkeHun uMeeTcs HMH(QOpManus O TOJHOW H
IIPOM3BOJICTBEHHOM MOIIHOCTH HpEeanpusITHs U ero nonpasaeneHuil. Kaxnoe
NoJipa3/ielieHue MMeeT ompenenéHHyo noiro Ni MmommHoctu Bamero mnpenmpustus.
CymMma 3THX J0Jeil oOpasyeT moiHyio MouHocTh npeanpustus N. Kpome Toro, B
3HaeTe, YTO IOJIHAs MOIIHOCTE N CBsi3aHa C IPOU3BOACTBEHHOW MOIIHOCTBIO
ypaBHeHueM: N = P x ¢. Hamumure ypaBHeHHe mpeoOpa3oBaHUs MOIIHOCTEH
MOAPA3ACIICHUNA IPENNPUATUS IIPU IEPEXOJE U3 «CTapol» B «HOBYIO» CHCTEMY
KOOPJAMHAT.

Hanumnre npaBuina yCTaHOBJICHUS COOTHOLICHHMS MEXKIY «CTapoW» M «HOBON»
CUCTEMaMH.

OOmbsicHUTE: YTO TaKO€ TEH30p MPeoOpazoBaHMs U TEH30p 00paTHOTO MpeoOpa3oBaHus?
OObsicHUTE: Kakas BEJIMYHMHA SIBISETCA OJMHAKOBOHM (0Omiei) ams obeux cucreM —
«CTapoi» U «HOBOW»?
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6. Jx3aMeHAlIMOHHDbIE OMJIEThI

buaer 1

1. OObscuute: Kak Bel TOHUMaeTe MOHITHUS «BCIIMYHUHA», «YUCIIO», «Mepa»?

4ecm 3cem 5cm?
2. YKaxkuTe, IUTsl KaKUX W3 HIDKE HA3BaHHBIX CIIy4aeB HEINb3s YKa3aTh YHCIO: , , ,

cM cM cM

2cM  2eM  OGBSICHUTE MOYEMY.

ceKk  cm’

3. Paccuwraiite cymmapHble 3aTpaThl TPH BBIpAllMBAHUKM W cOOpe ypoXkas Ha MpHUMEpe
MPOM3BO/ICTBA 3€pPHA.
HcxomHbie qaHHbBIC
(Eruner 2 TteIC. €T 10 H. 3., 1 Ta):

Buowi pabom Kon-Bo W3BecTHO, 4TO B cpenHeM
CYTOK KpecThssHUH TpaTti 2500 KkaJ/CyTKu

I | Maxora 2 1 rpamm = 4 kkan
2 | [oces 1,5 U3zBecTHO, 4TO
3 | BopoHoBanue 1 1 Bt = 20 kxkay/cyTkn
4 | Yxon 3a moceBaMu 5
5 | XKatsa 67 KakoBa BelmunHA CyMMAapHBIX
6 | C6op cHomoB 25 3aTparT BpeMeHH M SHEPrUH 3a Bce
7 | O6momor 33 BpeMs IPOU3BOICTBA 3epHa?
8 | Ounctka 20
9 | JlocTaBka 3epHa B 17 Kakosa BeMaHa

XpaHWIALLE 3aTpadyeHHON MOIIHOCTH?

PaccuuTaiiTe cymmapHble pe3ynpTaThl (B HDHEPreTUYECKOM BBIPAKEHHWH) MpPU MPOH3BOACTBE
3€pHOBBIX, €CJIM U3BECTHO, YTO: 32 OJUH Ce30H yposkail coctaBuin 100 ToHH 3epHa B 1 ra, a motepu 30
TOHH.

Bbuaer 2

1. VYxkaxwuTte U1 KaKUX U3 HIKE Ha3BaHHBIX CIydaeB HENb3s yKaszath Mepy: 5, 10, cM, CM/ CEK , CCK,
cM?, eM’. OBBACHHTE [TOYeMy.

2. Yewm ornmuaercs nosTHe KonndyecTBo (uucio) ot nmoustus KAYECTBO. [Ipusenute mpumep.

3. PaccuwuraiiTe BeTUYMHY BBIITOJTHEHHON paOOTHI IPH CIESAYIONINX UCXOMHBIX JaHHBIX:

Heo6xoanmoe BpeMst A71st BBIIOTHEHHS paboThI 1 gac.
3aTpadynBaeMasi MOIIHOCTb 2 kBt
KIIJ] ncnons3yemoro opyaus 0,25.
Buner 3
1. Tlome3ysice Tabmuueit LT, 3anumuTe pasnuuHbie GopMyIsl:
a. Macchl,

b. osHeprum,
C. MOIUIHOCTH.
2. llonsTre 0OUIMIA 3aKOH MIPUPOABI.
. PaccumTaiite: ckonbko morpeOyercst 3aTpaTUTh BpeMEHH UIs BhIonHeHus padotel 4 = 0,5 kBT-
4ac NpH cpeHel 3aTpate MomHocTH | KBT U ¢ ucnons3oBaHWEM OHOM JIOMAAWMHON CHUJIBL

(98]

buaer 4

1. Kakue xauecTBEHHBIC U KOJIMYCCTBECHHBIC XapaKTCPUCTUKH CONCPIKUT B ceOe Tr00ast huznueckast
penuuuHa? JlaiiTe MX Ha3BaHUS.
2. BeiBeauTe MpoCTPaHCTBEHHO-BPEMEHHYIO Pa3MEPHOCTh MAacChl W3 JABYX ypaBHeHuil HpioToHa:

m, -m
F=m~aI/IF=[/‘]—1 > 2,
7

(98]

. [IpennonoxxuMm, uto Bel m3yuaere ropoxa, B kotopoM Bl xuBere. Bac mHTEpecyroT pe3epBl,
KOTOPBIMHU pacrojaraet Topoj Ui CBOEro pa3BUTHA. V3 pa3nnyHbIX UCTOUHUKOB Bbl y3Hamu: 1)
rofIoBOE MOTpeOIeHNe BCEX BHIOB PECYPCOB; 2) FOJOBBIE pacXobl pecypcoB ropoaa. Onummre
MIPOLEAYPY ONpPENEIIEHUS HENCIIONB30BaHHBIX BO3MOKHOCTEN 3a MCTEKIIUH IO,
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buaer 5

Hoquy T'paMM «CTapeeT», a CAHTUMCTP «HEC CTApPCCT »?

2. VYkaxuTe, KaKylo pa3MepHOCTh B cucreme LT umeer mobas ¢usndeckas BennunHa. Hamummre
dopmymy.

3. 3aBoj MPOM3BOAUT Hamiiepchl B konnuectBe 100 TOHH B MECSII, 3aTpaviBas Ha 3TO MPOM3BOJICTBO
50 kBt anextposnepruu. [lo pa3sHbIM IpUYMHAM 3aBOJ Ha HENENIO OTKIIOYAET 3JIEKTPUUECTBO.
Omnpenenute MoTepu 3aBoja.

Buier 6

1. Kak Ha3pIBaIOTCS BEIUYMHBI, MMEIOLIME Pa3MEPHOCTD: (L' 11, [>T, [L° T, [L* T, [L°
7°1?

2. Yro ecTh 00IIEro M B UeM pa3Inune 3TUX BETUIHH?

3. Jna mpousBonctBa 1 ToHHBI Xxieba 3a 1 rox Tpedyercs m3pacxofgoBaTh 2 TOHHBI HepTH. [Ipn
STOM TIOTEPH TMPOU3BOJACTBEHHONH MOIIHOCTH cocTaBAT 70% oOT MOTpeOIeHHOH MOIHOCTH.
CocraBbTe O6anaHcoBOe ypaBHEHHE.

buiuer 7

1. Cucrema 6a30BBIX U3MEPHUTENEH YCTOWYMBOIO PA3BUTHAL.

2. Mogenp KauecTBa KU3HU B PETHOHE.

3. Texunonorus pacdera roZ0BOr0 CyMMapHOT0O MOTPEOIEHHUS TPOAYKTOB IUTAHUSI B PETHOHE.

Buier 8

1. ba3oBble U3BMEpPUTENN YCTOMYMBOCTH COLIMAIBHOTO Pa3BUTHUS B PETHOHE.

2. Mogenp onpeneneHuss MOIUTHOCTU BAJIFOTHI.

3. TexHonmorus pacuera SKBHBAICHTHOCTH HEPTreTHISCKOr0 OOMEHa.

Buier 9

1. MogenupoBaHre YCTOWYMBOCTH COIIMAIEHO-9)KOHOMHUYECKOTI0 Pa3BUTHSI PETMOHA.

2. Mopenb popMupoBaHHs eI TPOSKTUPYEMOTO OOBEKTA.

3. TexHONOrust pacyera IeIeBOro COCTOSHUSA 00bEKTA.

Buer 10

1. Meronpl NPOEKTHOTO YIPABJIEHUS YCTONYUBBIM PA3BUTHEM.

2. Mogenu hbopMupOBaHHS KPATKO-, CPEAHE-, TOJITOCPOYHBIX TUIAHOB PA3BUTHUS PErHOHA.

3. Texuonorust pacuera 3 PpeKTUBHOCTH POCKTOB YCTOHYHBOrO Pa3BUTHSI.

Buaer 11

1. 3ampIcen MPOEKT: ONpEAETICHUE U CTPYKTYpA.

2. busHec-miiaH mpoekTa: CTpyKTypa, KIHOYEBbIE TOKa3aTenn

3. TexHuko-3KOHOMHUYECKOE€ 00OCHOBAHHUE: CTPYKTYpa
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7. O0yyawuue NporpaMmsbl AJisi CAM0O00OPa30BaAHUA U KOHTPOJIS

B kauectBe oOywaromeil mporpaMMbl JUIsi caMoOOpa3OBaHUS M KOHTPOJIS BBICTYIACT
MH(OPMAIMOHHO-00pa30BaTeNbHbI U HayuHbld pecypc MHTepner-mopran «Haydnas mkosa
YCTOMYMBOTO Pa3BUTHS - CHCTEMHOE MHOTOYPOBHEBOE 00BEIMHEHHE MAaTepHAIOB, PHU3BAHHBIX
OKa3aThb MOMOLIb B MOJYYEHUH HEOOXOJMMBIX 3HAHMM M TMOHMMAaHUM HAYYHBIX OCHOB U
npUOOPETEeHNN HABBIKOB MPOEKTUPOBAHUS M YIPABJICHUS YCTOWYHMBBIM PAa3BUTHEM B CHCTEME

«IIPUPOJIa-00IIECTBO-UEIOBEK.

Anpec noprana B Marepuere: http:\\ LT-NUR.UNI-DUBNA.RU
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IIpuaosxenne 1

Maket OM3HEeC-IIaHa HHBECTUIIHOHHBIX
MPOEKTOB IIPU Pa3MEILLIECHUN Ha KOHKYPCHOMN
OCHOBE LICHTPAJIN30BAHHBIX
MHBECTUIIMOHHBIX pecypcoB brokera
passutus Poccuiickoi (De;[epaunn3

MAKET BU3HEC-IIVTAHA

busznec-nian p8.3pa6aTBIBaCTC$I Ha NCpUuon, HpeBBII_HaIOH_[Hﬁ CPOK OKYIIAa€MOCTH HIPOCKTa
Ha ojauH roj. Pacuersl Ou3Hec-IIaHa BEAYTCA B IMMOCTOAHHBIX CPCAHCTONOBBIX HNCHAX TCKYHICTO

roaa.

3

Maxem ousnec-nnana ymeepwcoen nocmanogienuem Ilpasumenscmea P® om 22 nosops 1997 e Ne 1470,
npunoscenuem Nel k Ionosicenuio 06 oyenke d¢PekmusHOCmU UHBECMUYUOHHBIX NPOEKMO8 NPU PA3MeWeHUU HA
KOHKYPCHOU OCHOB8e YEHMPAIU308AHHBIX UHBECUYUOHHBIX pecypcos bBiodicema paszsumus  Poccutickoil

Dedepayuu.
219



AN

10.
11.
12.

13.

1. TuTy1bHBIA JHUCT

«YTBEpKIAIO»
JoIKHOCTB damunust
n.0.
«_» 200 r.
(neyatn)

BU3HEC-IIJIAH

(kpamxoe nazeanue npoekma,)
Ha3zBanue u aapec npeanpusTus;
Nwmena, aagpeca u TeneGoHbl OCHOBHBIX yUpEAUTENICH C YKa3aHUEM JI0JH B YCTAaBHOM
KaIuTare;
damMuius, UMs1, 0OTYECTBO PYKOBOAUTEIIS OPraHU3aMHU-TIPETEHICHTA;
Cytb npoexTa (3-5 cTpoK);
®dopma ygacTus rocyaapcTsa B ((MHAHCOBOM 00ECIIEUYCHUH MTPOEKTA;
duHaHCUpPOBaHME TPOEKTA (B MPOLIEHTAX):
e cOOCTBEHHBIE CPE/CTBA;
® 3aeMHbIE CPEACTBA (OTICIBHO - OTCUECTBEHHbBIE U MHOCTPAHHBIE);
® CpEeICTBA rOCYJapCTBEHHON MOIICPIKKY;
XapakTep CTpOUTENILCTBA;
CMeTHast CTOUMOCTB IPOEKTa;
CpoKH CTpOUTEIBLCTBA;
Cpoxk OKymaeMOoCTH MPOEKTa;
Kem u xorna paspaborana u yrBepik/JeHa IPOEKTHO-CMETHAas! IOKYMEHTAIU;
Hanuune 3akmtoueHuii rocyiapcTBEHHOM BHEBEIOMCTBEHHOW (HE3aBHCUMOI), a TaKxkKe
HKOJIOTUYECKOM SKCIEPTU3bl (HAMMEHOBAHHUE OPraHU3alMK U JaThl YTBEPKICHUS);

3asiBlIeHHE 0 KOMMEPYECKOMH TailHe;
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2. BBoaHas yacTh WJu pe3roMe npoekra (3-4 crp.)

OTO XapaKTepUCTHKA MPOEKTAa, PAaCKphIBAIOIlasl LENW IMPOEKTa U J0Ka3aTeIbCTBA €0
BbIroiHOCTH. [loKa3aTh, B yeM CYIIHOCTb MPOEKTa, MPUBECTH 0OOCHOBAHUE OTHECCHUS MPOEKTA
k kateropuu "A", "B", "B" nnu "I'", Ha3BaTh npeumyIecTBa NPOAYKLUNHU (YCIyT) B CPAaBHEHUU C
JYYIIMMH OTEYECTBEHHBIMHU U 3apyOeKHBIMH aHAJIOTaMHM, YKa3aTb 00bEM 0XHMJIAEMOIo CIpoca
Ha MPOIYKIHNIO, HTOTPEOHOCTh B MHBECTHLIMAX (Tabnuua 2) U CpoK BO3BpaTa 3a€MHBIX CPEJICTB.

Ecnu peanuzanus npoekTa Mo3BOJIMT PELIUTh COLMAIBHBIE BOIPOCHI (CO34aHNUE HOBBIX
pabouux MecT, MPOKIIAKa JOPOT U KOMMYHHKAIIMI OOIIEro mojb30BaHus, PACIIMPEHHE KUIOTO

¢doHa, UCHOIB30BAHKE TPYAAa HHBAIMJIOB U T.I1.), TO YKa3aTh UX.

3. AHAJIU3 MOJI0KEeHM /1eJT B OTPacyIn
(Ha3Hayenuem pazoena A61Aemcs yKa3anue Ha Xapakmep ompaciu - pa3euearoujasics,
cmabunvhas, cmacuupyrowas, 3-4 cmp.)

1. Oburast xapakTepuCTUKa NOTPEOHOCTH U 00BEM MPOU3BOJICTBA MPOAYKIIMUA B PETHOHE
win Poccun. 3HAUMMOCTH JaHHOTO MPOM3BOJCTBA [UII HKOHOMHYECKOTO U COLHUAIBHOTO
pa3BUTHUS CTPAHBI WIIM PETHOHA.

2. OxugaeMas 105151 OpraHU3alUyU B IPOM3BOICTBE MPOIYKIIMU B pernoHe nin B Poccun.

3. TloreHumanbHble KOHKYPEHTHl (yKa3aTb HAUMEHOBAaHUS M aJpeca OCHOBHBIX
IIPOM3BOIUTENEH TOBApa, UX CUJIbHBIC U CIA0bIe CTOPOHBI).

4. Kakue ¥ rie nosiBUIMCh aHAJIOIU MPOAYKTa 3a IOocaenHue 3 roja.

4. Ilpou3BOACTBEHHBII IJIAH
(Ha3Hayenue pazoena - apeyMeHmupo8ams 6bl60p NPOU3E0OCMEEHHO20 NPoYecca
U 0XapaKkmepuz08amy MexHUKO-IKOHOMU4ECKUe NOKA3amenu Co2NacHO
NPOEKMHO-CMEMHOU OOKYMEHMAYUU, YMBEEPHCOEHHOU NpemeHOeHmMOoM, 00 5 cmp.)

1. Tlporpamma mnpoW3BOACTBA M pealu3anuu npoaykiuu (tadmuma 4). Ilpunsras
TEXHOJIOTUSI IIPOU3BOCTBA.

2. TpeboBaHMsI K OpraHU3alKy POU3BOCTBA.

3. CocraB OCHOBHOTO OOOpYyIOBaHUS, €ro MOCTABIIMKK U YCIOBHS MOCTaBOK (apeHna,
noKyrmnka). JIn3uHr o60pya0BaHwMsL.

4. TlocraBUIMKKM CBHIpbS ¥ MaTepHaloOB (Ha3BaHHWE, YCIOBUS IIOCTaBOK) W
OpPUEHTHPOBOYHBIC IICHBI.

5. AbTepHAaTUBHBIC UCTOYHUKU CHAOKEHUS CHIPHEM M MaTepHaIaMHu.

6. UucneHHOCTh pabOTAaIOUINX M 3aTpaThl HA OIUIATy Tpy/a (Tabmuma 5).

7. CTOUMOCTb MPOU3BOCTBEHHBIX OCHOBHBIX (POHOB (Tabmuua 7).
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8. ®opma amopTH3anuu (pocras, yckopeHHas). Hopma aMopTH3aliMOHHBIX OTYMCIIEHUH.
OcHoBanue i MPUMEHEHHU HOPMBl YCKOPEHHON aMmopTu3auuu (tabnuna 7).

9. T'omoBble 3aTpaThl Ha BBIMYCK NMPOXYKIMU. [lepeMeHHbIE M TOCTOSIHHBIE 3aTPAaThI.
CebecToMMOCTb €AMHUIIBI IPOXyKIMHU (Tabnuua 6).

10. CroumMOCTh CTPOUTENBCTBA, CTPYKTYpa KalMTaJIbHBIX BJIOKEHUH, IPEIYCMOTPEHHAs
B TPOEKTHO-CMETHOM JOKyMEHTallud M CMETHO-()MHAHCOBOM pacueTe, B TOM YHCIE
CTPOMTENBHO-MOHTAXHbIE pabOThI, 3aTpaThl Ha O00OpYyZOBaHHUE, Mpoune 3aTpaThl (Tabmuua 1).
OO01ast CTOMMOCTh MHBECTULIMOHHOTO TIpoeKTa (Tabmuia 2).

11. O0ecneueHne IKOJIOTMYECKOM U TEXHUYECKOU OE30aCHOCTH.

S. Ili1an MmapKeTHHIa
(6 pazoene 00ACHO ObIMb NOKAZAHO, YMO Peatu3ayus moeapa He 8bl306en
cepve3Hblx npobiem, u onpeoeieH 00vem 3ampam Ha coblm npooyKyuu, 00 5 cmp.)

I. TloarBepkmeHne OTCYTCTBHS 3apyOEXkHBIX AHAJIOTOB MNPOAYKIMHM IO IMPOEKTaM

kareropun "A", MHpPOBOro ypoBHS MNPOAYKLMH U CIpOCa HAa HEE HA BHEIIHEM pBHIHKE IO
npoektam kareropuu "B, 3amenienust UMnopra mnpu 6oiee HU3KOM YpOBHE IIEH Ha MPOIYKIHIO
0 NpoekTaMm Kareropuu "B", cmpoca Ha BHYTPEHHEM pBIHKE Ha MPOAYKIHUIO MO IPOEKTaM
kareropun "I

[latenTHast cuTyanus. 3amura TOBapa B CTpaHE JIMILEH3MAaTa HAa BHYTPEHHEM U
SKCIOPTHOM pbIHKaX. BO3MOXHOCTH a1 KOHKYPEHTOB IPOU3BOAUTH COOTBETCTBYIOLIYIO
NPOAYKIHIO 0e3 HapyLIeHUs ATEeHTHBIX [IPaB MPETEHICHTA.

Koneunsie notpedburenu. SBnsercs 11 opraHu3anusi MOHOIIOJIMCTOM B BBIITYCKE JTaHHOU
OPOAYKIMH. XapakTep crpoca (paBHOMEPHBIN WM CE30HHBIN). XapaKTePUCTUKU KOHKYPEHTOB.
OcoOeHHOCTH CerMeHTa PhIHKA, HA KOTOPBIE OPUEHTUPYETCS POEKT, BAXKHEHIIINE TCHACHIIUU U
oxujaemble M3MeHeHMs. Kakue cBOMCTBA IPOAYKIMHM WIH JONOJIHUTEIBHBIE YCIYTH JEJIar0T
IIPOEKT MPEANOYTUTENBHBIM 10 OTHOIIEHUIO K KOHKYPEHTaM.

2. Opranmzanust cObsita. JlaTh omnucaHue CUCTEMBI cObITa C yKazaHueMm ¢GupM,
IIPUBJIEKAEMBIX K peaJI3ally IIPOIyKTa.

3. ObocHoBaHne 00bEMa MHBECTULIMH, CBSI3aHHBIX C peanu3anueil mpoaykiuu (Tadnuna
2). ToproBo-cObITOBBIE M3/IEPKKH (Tabnuua 6).

4. Kakux BO3MOXKHBIX JEHCTBUI KOHKYPEHTOB CIIEyET OlacaTbcs U KaKOBbl OCHOBHBIE
3JIEMEHTBI CTPaTEruu NPOTUBOAEHCTBUS.

5. O0GocHOBaHUE IIEHBI HAa MPOAYKIHIO (Tabnumna 4).
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OnToBasi LieHa ToBapa ONPEACNAETCS MCXOIsi W3 CIOXKHMBIIEHCS KOHBIOHKTYPBI Ha
BHYTPEHHEM W BHEIIHEM pbIHKaX, a TaKXe YpPOBHSI PEHTA0EIbHOCTH, JOCTATOYHOTO JUIA
MOIIep>KaHus CTA0MIBHOTO (PMHAHCOBOT'O COCTOSHUS U TUIATEKEeCOCOOHOCTH OpraHU3alHu.

6. Pacxoibl 1 10XO/IBI B CITydae MPOBEICHHS MOCIECTIPOIAXKHOTO 00CTY)KUBaHUSI.

7. IIporpamMma no opranu3zanuu pekiamsl. IlpumepHbiii 00beM 3aTpar.

8. IIporpamMma peanusanuu npoaykuuu (tadbnuna 4). Belpyuka oT mpoaaku B LIEJIOM U 110
OTJENBbHBIM TOBapaM PAaCCUUTHIBACTCS B COOTBETCTBUH C JAHHBIMU 00 0ObeMe IMPOHM3BOJICTBA 110
KBapTajaM M rojilaM, YpOBHE U CPOKax OCBOEHHS MPOEKTHOM MOIIHOCTH, a TaKXe O LeHax.

JIOTOBOPBI WM IIPOTOKOJIBI O HAMEPEHHUAX PeAIN3alMU TOBApa 10 IIPEAIaracMblM LICHAM.

6. OpranuzanuonHsli miax (2-3 crp.)
I. Ceenenuss o mperenmente. Craryc, YCTaBHBIM KamuTald, COCTAaB OpPraHU3alMy,

(uHaHCOBOE TOJIOKEHUE.

Pacuersl K03(Q(PUIHMEHTOB OLEHKH CTPYKTYphl OanaHca MpEeTeHICHTa: TeKyIlen
JMKBUIHOCTH, OOECIEUEHHOCTH COOCTBEHHBIMU CPEICTBAMH M MX OTHOLICHHMS K BEJIMUYUHE
3a€MHBIX CPEJCTB B COCTaBE CPEICTB (PUHAHCHPOBAHUS MPOEKTA, BOCCTAHOBICHUS (YTPAThl)
IUIaTEKECIIOCOOHOCTH B COOTBETCTBMM C TocTaHoBiIeHueM llpaButensctBa Poccuiickoit
@enepaunu ot 20 Mast 1994r. Ne498 "O HEKOTOpBIX Mepax IO peaan3alii 3aKOHOAATEIbCTBA O
HecocTosTenbHocTH (OankpoTcTBe) npeanpustuil”" (Cobpanue 3akoHOAaTenbcTBa Poccuiickoit
@eneparun, 1994, Ne5, ct. 490). Meroauka pacueta K03 (HUIMEHTOB U3JI0KEHA B MIPUIIOKECHUN
No 1 x ykazannomy nocranoienuto [IpasurensctBa Poccuiickoit @enepanuu 1 MeToandeckux
MOJIOKEHUSIX MO  OIEHKe (DUHAHCOBOTO COCTOSIHMS —IPENNPUATHH M YCTaHOBJICHHUIO
HEYJOBJIETBOPUTEIBHON CTPYKTYphl OanaHca, yTBepxaeHHbIX dDenepalbHbIM yIpaBIeHHEM I10
7eaM O HecoCTOosATeNbHOCTH (O6aHkpoTcTBe) mpu ['ocymapcTBeHHOM komuTeTe Poccuiickoii
denepanyy o yIpaBJIEHHUIO FOCYIapCTBEHHBIM UMYILECTBOM OT 12 aBrycra 1994 r. Ne 31-p.

2. ®opma coOCTBEeHHOCTH IMpeTeHAeHTa. [lo ToBapuiecTBaM YKa3bIBAIOTCS YCIOBUS
CO3JIaHMsI M TMApTHEPCTBA; MO AKIMOHEPHBIM OOIIECTBAM - COCTaB OCHOBHBIX AKIMOHEPOB U
IIPUHAUIEKALIUE UM JIOJIH.

3. 1o OTKpBITBIM aKIIMOHEPHBIM OOIIECTBAM YKa3bIBaeTCs 0ObEM BBIIYLICHHBIX aKIHH U
00BEM UX IMHCCHUH.

4. YneHbl coBeTa AUPEKTOPOB, KpaTKue Ouorpaguyeckue CpaBKy.

5. Obnanatens npaBa NOANUCH (PUHAHCOBBIX JTOKYMEHTOB.

6. Pactipesienenue 00s13aHHOCTEH MEX/ly WICHAMHU PYKOBOIAILETO COCTABA.

7. loanep»ka NpoeKTa MECTHOM aMUHUCTPALUEH.
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7. PUHAHCOBBIN IJIAH
(OanHblil pazoen A6IsAemcs KIYe8biM, O HeMY NIAHUPYIOMCS 3ampamsl
HA peanu3ayuio npoeKma u onpeoessiemcs e2o 3gh@exmuenocms, 00 5 cmp.)

1. O6bem puHaHCHpOBaHMs MPOEKTA MO UCTOYHUKAM JOJDKEH MPEACTABIIATHCS 0 hopme

tabmumpl 3. Cornmacue KOMMEpYEeCKMX OaHKOB WM JIPYTHMX 3auMoOJareneid, BKIOYas
MHOCTPAHHBIX, Ha MPEJOCTABIEHUE CPEACTB JODKHO OBITh JOKYMEHTAJIBHO j MOITBEPKACHO
COOTBETCTBYIOIIUMH PYKOBOJUTENSIMH C OOS3aTEIbHBIM YKa3aHUEM YCIOBHUI MPEIOCTaBICHUS
KPEIUTOB: HAJIMYME rOCYIapCTBEHHOMN IapaHTHH, IPOLICHTHAs CTaBKa, CPOKH MPEIOCTABICHHUS U
MOTAIIEHUs KPEANTA, IOTIOJIHUTEIbHbIE TPEOOBAHMUS.

Xo/aTaiicTBO O MPEOCTaBICHUHN CPEACTB (enepaabHoro OrJpKeTa Ha BO3BPAaTHOM U
IJIATHOW OCHOBE JOJDKHO OBITH MOJKPEIICHO CBEJCHUAMU 00 OTCYTCTBHM JPYrUX UCTOYHUKOB
(¢uHAHCUPOBAaHUS MPOEKTa M 00s3aTEIbCTBOM LIEJIEBOI0 HCIOJB30BAHHUS HCHPALIMBAEMBIX
rOCyJapCTBEHHBIX CPEICTB.

B cnydae crpeMiieHHs IPETEHICHTA MOJIyYUTh TOCYAapCTBEHHYIO FapaHTHIO NIPU MOTEpU
BJIOXXEHHOTO KalHTajga B paszeiie HEoOXOJUMO OXapaKTepu3OBaTh PUCKH U OOOCHOBATH
3HA4YEeHUE TapaHTHH.

2. duHaHCOBBIE pe3yabTaThl peanu3anuu (IUIAH [0 NPUObUIM) HHBECTUIIHOHHOIO
MIPOEKTA MOKA3bIBAIOT PACHPEICICHUE BEIPYUKHU, MOTYYSHHOW OT MPOAXKH MPOIYKIUHU, U 00BEM
YUCTOM MPUOBLIM MO KBapTajaM U rojam (tabmuua 8).

3. VcxXoaHbIMU JAQHHBIMH ompejaeneHuss 3(p(eKTUBHOCTH HHBECTHUIIMOHHOTO IPOEKTa
CIIy’KaT JIaHHbIE IUIaHA JEHEXHBIX MOCTYIUICHUH M BhImIIar (tabmuna 9). Ha mepseie 1Ba roaa
peanu3aly MpoeKTa MoKa3aTear ONpeAessoTcs ¢ pa30MBKOM Mo kBapTanam. HeoOxoaumeim
YCJIOBHEM PEaM3yeMOCTH MPOCKTA SIBJISACTCS MOJOKHUTEIbHOE 3HAaUEHUE TOKA3aTellsl JCHEKHOTO
MOTOKA JIJIsl K&XKJI0T0 HHTEpBajia BpDEMEHH.

4. D¢ ¢heKTUBHOCT, MHBECTHIIMOHHBIX NPOEKTOB OIICHMBAETCS MO IOKAa3aTelIsM CpoKa
OKYIaeMOCTH, TOYKH 0€3yOBITOUHOCTH U OI0KETHOTO 3 dekTa.

5. Cpok OKymaeMmMOCTH IpEeJCTaBIseT cOOO mepuoa BpeMEHU C Hayaja pealu3aluu
IIPOEKTA MO0 AAHHOMY OM3HEC-IIJIaHy 10 MOMEHTA, KOT'1a Pa3HOCTh MEX/1y HaKOIUIEHHOH CyMMO
YUCTOM MPUOBUIM C aMOPTHU3ALMOHHBIMU OTYUCIECHUSMH U 00BEMOM HMHBECTHIIMOHHBIX 3aTpar
npuOOpeTeT MOJIOKUTENbHOE 3HaueHHe. CpOK OKYIaeMOCTH PpACCUUTHIBACTCS IO JIaHHBIM
Tabauubl 9. O0beM MHBECTUIIMOHHBIX 3aTpaT Ha pealn3aliio MPOEKTa NPUHUMAETCS MO JAaHHBIM

TaOIULBI 2.
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6. Touka 6e3yOBITOUHOCTH COOTBETCTBYET OOBEMY peanu3alliy, HauyhuHas C KOTOPOTO
BBIMYCK MPOJYKLIUU JOJDKEH MPUHOCUTH NpuObUIb. PaccuntanHbli 00BEM peaau3aluu
(BBIIIyCKa) MPOAYKLUHU COMOCTABIIAETCS C IPOEKTHOM MOIIIHOCTBIO CO34aBAEMOI0 IIPEIIIPUITHS.

Touka 06e3yOBITOYHOCTH pACCUMTHIBACTCS KAaK OTHOUICHWE BEIMYMHBI MOCTOSHHBIX
pacxoioB K Pa3sHOCTH LIEHbI MPOAYKLIMHM U BEJIWYMHBI MEPEMEHHBIX PAacXoll0B, JIEJICHHOM Ha
o0BbeM peanu3auy NpoaAyKIHH. JlaHHbBIe O TOCTOSIHHBIX U IEPEMEHHBIX PACX0AaX MPUHUMAIOTCS
coryiacHo Tabnuue 6.

7. bromkeTHbld A(PQPEKT HWHBECTHLMOHHOTO IPOEKTa OIpenenseTcs KaK Calblao
NOCTYIUIGHUH M BBIIUIAT (PeaepaibHOTO OIO/KETa B CBSA3M C peaiM3alueil JaHHOTO MPOEKTa
(rabmuna 10). B pacuerax mpoBOAUTCS AMCKOHTHPOBAHME 0OBEMOB MOCTYIUIEHUH U BBIILIAT 110
rojaM peajm3alnud npoekTa. UHCThl TUCKOHTUPOBAHHBIM 10X0/ rocynapcTBa Kak 3¢gdekr ot
peanuzannu npoekra (Y/1J1) onpenensercss cyMMoli OTOIOBBIX CAllbJI0 IOCTYIJICHUI U BBITLIAT

B 6IOI[)K€T, MNPUBCACHHBIX K ICHaM IICPBOIo roja:

, tne T - cymMMapHas NpOJOJIKUTEIBHOCTh >KU3HEHHOIO

Yl =S P x————
2 Z‘tx(l+d)t‘1

[UKIIA TPOEKTa, BKIIOYash CTPOUTENBCTBO OOBEKTA W  IKCIUIyaTallMiI0  OCHOBHOTO
TEXHOJIOTHYEeCKOro 0060pymoBanus; Pi- exxeroanas pa3HOCTh BBIIJIAT U MOCTYIUICHUH B OOKET
(tabmuma 10, myHkT 3); t - Toasl peanmm3amuu mpoekta (t = 1, 2, 3 ...); d - kosdpdunuent
JTUCKOHTHPOBAHHUSI.

Koaddurmment muckontupoBanusi (di) 6e3 ydera pucka MPOEKTa OMPEIENeTCS Kak
OTHOIIICHHE CTaBKM peduHaHCUpOBaHUS (T), YycTaHOBIeHHOW LleHTpanpHBIM OaHKOM
Poccuiickoit ®enepanuu, u oObsBieHHoro IIpaButenbctBoM Poccuiickoit ®denepanuu Ha

TeKyILIUi ros Temna HHQIAuuu (1):

8. [lompaBka Ha PUCK MPOEKTA ONPEILISICTCS MO TAaHHBIM CIICTYIOIIEH TaOIUIIb:

P,
Beanuuna pucka IIpumep menun npoexrta
NMPOLEHT
Huzkuit BJIOKEHUSI IPH MHTEHCU(PHUKALINY TPOU3BOJICTBA Ha 0a3e OCBOSHHOU 3-5
TEXHUKH

Cpenunuit yBeJHUEHHE 00beMa MPOoAaX CyLIeCTBYIOMIEH IPOIyKIHH 8-10
Bricoknii IIPOU3BOACTBO U IIPOJABUKEHUE HA PHIHOK HOBOT'O IIPOAYKTa 13-15
OdeHp BBICOKUH BJIOJKEHUS B UCCIIEOBAHUSA U UHHOBALIUK 18-20

KoapduureHT AUCKOHTUPOBAHUS, YYHUTHIBAIOIIMKA PHCKH TPU pEATM3alMU  I[POEKTOB,

P
I71e —— IONpaBKa HAa PUCK.

P
ompeneinsercd mo popmyae: d =d. + —,
pen (opmy. 100 100
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Tabauywl 05 3anoaHeHUs

Taoauna 1
[ToTpeOHOCT B KaMTAIbHBIX BIOKEHUSIX COTJIACHO MPOEKTHO-CMETHOM TOKYMEHTAIUH,
(miH. pyOneit)
(B cpeIHET0I0BBIX 11€HAaX I'0Jia NPOBEIEHUS] KOHKYpCa)

BrimonaeHo
IMognexur
Bcero o Ha HAYaJI0 Ha MOMEHT
. . BBIIIOJIHEHHIO 10
HauMeHoBanue nokasarenei MPOEKTHO-CMETHON |  TEKYIIEro ogavyu KOHIIA
JOKyMEHTAIUN roua 3aBKU Ha
CTPOUTEIHCTBA
KOHKYPC
1 2 3 4 5
KamuranbHele BIOXKEHUS 110
YTBEPXKACHHOMY MIPOCKTY, BCETO
B TOM YHUCIIE:
CTPOUTETHHO-MOHTAXHBIC PaOOTHI
000pyI0BaHHE
MPOYHE 3aTPATHI
Taoanmna 2

WuBecTnnny (B MEpUOJI CTPOUTENBCTBA M SKCILTyaTallun),
(miH. pyOeit)

1 ron 2 ron 3ron
Cratbu 3aTpar Bceero 110 KBapTajiaMm Bcero 110 KBapTajaaMm Bcero
| I |1 | Iv | Im | o | I1v
1 2 4 5 6 7 8 9 10 | 11 12

1 . KanuTanasHBIE BIIOKEHHUS 1O
YTBEPKIECHHOMY ITPOECKTY,
MOJJICKAIITHE BEITTOTHEHHIO
(Tabmuma 1)

2. KanuraabHble BIOXKEHUS B
00BEKTHI COBITA

3. [IpuobpereHrne 00OPOTHBIX
CpencTB

4. JIpyrue MHBECTULIMU B TIEPUOJ
OCBOEHMS U SKCILTyaTallu
MIPOU3BOACTBEHHBIX MOUTHOCTEN

5. WToro - 00beM WHBECTUIIHIA
(cymma nokasateneld myHKTOB 1-4)
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Tadauna 3
Vcrounuku cpecTB (Ha HAYAIO peann3alii IpoekTa), (MIIH. pyoseit)

HanmenoBanue HCTOYHUKOB

CpenctBa Ha Havajo
peanu3anuu IpoeKTa

1

2

I N

CoOCTBEHHBIE CPENICTBA
BeIpyuka oT peanu3annu akuuii (B3HOC B YCTaBHBIN KallMTaJ B ACHEXKHOH Gopme)
Hepacmipenenennas nprObuIb (POHI HAKOTUICHHS)
Hewncnons3oBanHast aMOpTH3a1ysl OCHOBHBIX CPEJICTB
AMopTH3a1Hs HeMaTepUalbHBIX aKTHBOB
Pe3ympraT OT MpOIaXu OCHOBHBIX CPEJICTB
CoOCTBEHHBIE CPENICTBA, BCETO (CyMMa IOKa3aTeNnel MyHKToB 1-5)

%

9.
10.
11.

3aeMHBIE U IPUBJICYEHHBIE CPEJCTBA
Kpenurs! 6aHKOB (110 BCEM BUIaM KPEIUTOB)
3aeMHBIE CpECTBA APYTUX OpraHMU3anuil
JloneBoe y4acTrie B CTPOUTENIBCTBE
IIpoune
3aeMHbIe U IPHUBJICUCHHBIEC CPEJICTBA, BCETO (CyMMa MoKa3aTeneil myHkToB 7-10)

12. Hpez[nonaraeMaﬁ TOCyapCTBCHHA NOAACPIKKA ITPOCKTA

13. Utoro (cymma mokasareneii myHkros 6, 11, 12)

Taoauna 4
IIporpamMmmMa pou3BOACTBA U PeANM3ALUU IIPOLYKIIUU
(BaHOHHHeTCH 10 Ka)KIIOMy BI/II[y HpO,Z[yKI_II/II/I HMJIN 110 TUIIOBBIM HpCZ[CTaBI/ITeHSIM OTI[GJIBHO)

En. roj 2 rox, 3rox
H3ME- | Beero 10 KBapTaJlam 110 KBapTaJlaM Bcero
peHm I I | 1v I ar | 1v
IMoxasarenu
1 2 3 4 5 6 7 8 10 11 112 13

(Bug mpomykummu™®)

O0BeM TIPOU3BOICTBA: B
HATYPaJIbHOM BBIPA)KEHUU B
CTOMMOCTHOM BBIPKEHUHU

O6beM pcaim3aliii B HATypaJIbHOM
BbIpaXCHUH, BCCTO
B TOM YHUCJIC:

Ha BHYTPCHHCM PBIHKC

Ha BHCHIHCM PBIHKC

Lena peanuzauuu 3a eAMHULY,
MIPOAYKIUH:

HAa BHYTPCHHEM PBIHKE

Ha BHCITHEM PHIHKE (B
WHOCTPAaHHOH BAITFOTE)

Beipyuka ot peanuzanuu
TIPOYKIIUH

OO01mas BeIpydKa OT peanu3aiuu (B

pyosix)

B TOM 4YHUCIJIC:
HJIC
AKIIU3bI
ITOIIJIMHBI

2. O0mas BeIpyUKa OT pealin3aruu
MIPOAYKIMH, UTOTO (B PyOIIsIX)
B TOM YHCIIE:

HIAC

AKIU3BI

TIONIIAHBI
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Taoauua 5
YucaeHHOCTh pabOTaIOIIMX, PACX0/Ibl Ha OIIATY Tpyda
1 OTUYHUCIICHUA Ha COIIUAJIbHBIC HY)K,Z[BI

rox 2 ron 3 ron
Enun |Becero 10 KBapTaJIaM 10 KBapTajlaM
ITokaszarenu Hra I II i v II I v
u3Me
peHus
1 2 3 4 5 6 7 10 11 12 13

YncieHHOCTh padoTAIOMINX 10 TIPOEKTY,
BCETO

B TOM 4HCJIE:
1. paGoure, HEMOCPEACTBCHHO 3aHATHIC
MIPOU3BOJICTBOM MPOIYKLUU

2. paboune, cnyxamue u TP, ne
3aHATBIE HEMIOCPEICTBEHHO
MIPON3BOJICTBOM ITPOTYKIIUH

3. COTPYAHHMKMU anliapaTa yrpaBJCHUS HaA
YPOBHC IICXOB U OpraHu3alin

4. COTpYAHUKH, 3aHATHIE COBITOM
TIPOYKITHH HYXIBI

PaCXOZ[I)I Ha OIJIaTy TpyJda U OTYUCICHUA
Ha COIMAJIbHBIC HYXIbI

5. Pacxonpl Ha orutaTy Tpyna pabodux,
HENOCPEACTBEHHO 3aHATHIX
MIPOU3BOJCTBOM NPOTYKIIUH, BCETO

B TOM YHCIIE!
3apaboTHas riarta

OTYUCJICHHWA Ha CONNAJIbHBIC HYXKbL

6. Pacxonsl Ha orutaty Tpyna paboyux,
cayxamux 1 UTP, He 3aHATBIX
HENOCPEACTBEHHO P OU3BOJCTBOM
MIPOAYKIHIH, BCETO

B TOM YHCIIE:
3apaboTHas riarta

OTYUCJICHHA Ha CONHAJIbHBIC HYXKbL

7. Pacxonpl Ha omnaTy TpyAa
COTPYJIHHKOB aIlliaparta yrpasJeHHs Ha
YpOBHE [IEXOB 1 OpraHU3alMH, BCETO

B TOM YHCIIE:
3apaboTHas riarta

OTYUCJICHHUA Ha CONHAJIbHBIC HYXKbL

8. Pacxozp! Ha omnaty TpyAa
COTPY/IHUKOB CITyKOBI COBITA
MIPOYKIIUH, BCETO

B TOM YHCIIE:
3apaboTHas miarta

OTUYHMCJICHUA Ha COOUAJIbHBIC

9. Pacxoap!l Ha omIaTy TpyAa, BCETO

B TOM YHCIIE!
3apaboTHas riarta

OTYUCJICHHWA Ha CONNAJIbHBIC HYXKbL
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Tabauna 6

3arparbl Ha MPOU3BOJICTBO M COBIT MPOIYKIIUU

Ha T0JI0OBOM 00beM (3aMOJIHAETCS 110 OCHOBHBIM BUIaM MPOAYKIIHH),
(miH. py6reit)

Tperuii u
1 ron 2 rox froceayIomt
H€ TOMEBL,
BCEro
INokaszarenn Bcero 10 KBapTanam 10 KBapTanam
I 11 111 v I 11 111 v
1 2 3 4 5 6 7 8 9 10 11 12

(BHI IPOIYKITHN)

1. IIpsiMble (TIepeMEHHBIE) 3aTPATEL, BCETO
B TOM 4YHCIIE:
3aTpaTsl Ha CBIPbE, MaTEPHAJIbI,
KOMIUIEKTYIOIIHE, TTOTy(haOpuKaTsl U Ap.
3aTpaThl Ha TOIUINBO M HEPTHIO Ha
TEXHOJIOTHIECKHUE IIeTH
3aTpaThl Ha OILIATy Tpyna
IIPOU3BOACTBEHHBIX pabodnx
OTYHCIICHNS Ha COIUAIIBHBIC HYXKIbI

2. [ocrostEBIC (00MIME) 3aTPATHI, BCETO

B TOM YHCJIE:

00IIEenPON3BOICTBEHHBIEC PACXO/IbI, BCETO

W3 HUX:
3aTpaThl HA MaTePUAIIBL,
WHCTPYMEHT, IPUCTIOCOOICHUS U
Ap.
3aTpaThl Ha TOILUTUBO, SHEPTUIO
3aTpaThl Ha OILIATY TPYyAa

OTYMCJICHUA Ha COOUAIIBHBIC HYXXbI

00IIEX 03 CTBEHHBIE PACXO/BI, BCETO
W3 HAX:
3aTpaThl HA MaTepPHANBL U Ap.
3aTpaThl Ha TOIUINBO, YHEPTHIO
3aTpaThl Ha OIUIATy Tpyna

OTYMCJICHUA Ha COOUAIIBHBIC HYXXbI

pacxofsl Ha COBIT IPOAYKITHH, BCETO
13 HAX:
3aTpaThl HA MaTepPHANBL U Op.
3aTpaThl HAa TOILUIUBO, SHEPIUIO
3aTpaThl Ha OIUIATy Tpyna

OTYMCJICHHA Ha CONUAJIBHBIC HYXXIbI

3. O6ume 3aTpaTsl Ha IPOU3BOACTBO U COBIT
MIPOIYKIXH (YCITYT), BCETO

B TOM 4YHCIIE:

3aTpaThl Ha MaTePHAIIBI U 1.

3aTpaThl Ha TOIUINBO, YHEPTHIO

3aTpaThl Ha OILIATY TPYAa

OTYHCIICHHS Ha COLIMATIbHBIC HYXKIbI

4. HAC, akun3sl, yIulaueHHBIC U3 3aTpaT Ha
MaTepHUaibl, TOIUINBO, SHEPTHUIO U Ip.
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Tabauna 7
AMOPTH3AIIMOHHBIE OTYUCIICHUS,
(MiH. pyOneit)

Hopma rof 2 ron
amoptu3auuu |Bcero 10 KBapTanam 10 KBapTanam Tperuit
B I I v 1 11 111 IV |n
MokasaTenu COOTBCTCTBUHA nociaeny

C onme
yCTaHOBHeHH TOoakbl,
bIM HOp}IZ[KOM BCCTO
(B mporIeHTAaX)

1 2 3 5 6 7 8 9 10 | 11 | 12 13

1. OcuoBHBIE HOHABI 1
HEeMaTepHalbHbIC AKTHBBI 110
MPOEKTY, BCETO

B TOM YHCJIE:
a) o OM3HeC-TUTaHy, BCETO
W3 HUX:
3IaHUs U
COOPYKCHUS
obopymoBaHue
HEMaTepuallbHbIe
AKTHBEI

0) paHee MOHECEHHBIS

3arpaThl Ha CO3JaHUE

¢ oHIOB, Bcero

U3 HUX:
3JaHUSA U
COOPYKCHUSI
obopymoBaHue
HEMATCPUAIIBHBIC
AKTHUBBI

B) HAUMCJICHHAs
aMOPTH3ALHSL IO IPOEKTY

T') OCTaTOYHAs CTOUMOCTb,
OCHOBHBIX (JOHIIOB 1
HEeMaTePHAILHBIX aKTHBOB
TI0 TIPOEKTY

2. Panee co3naHHBIE
OCHOBHBIE (hOHIBI U
HEeMaTepHaIbHbIC aKTHBBI,
OTHOCHMBbIC Ha
ce0ecTONMOCTD IPOYKIIUH
110 OM3HEC-TIIany
(0OmICTIPON3BOACTBEHHEIE,
00IIEeX 03 CTBCHHBIE U
cOBITOBBIE)

a) BCETro

B TOM 4HCJIC:
3JIaHUA U
COOpYKCHUS
obopynoBaHue
HEMATCPUAIIBHBIC
AKTHUBBI

0) HauMCIICHHAs
aMOPTH3ALUS

B) OCTaTOYHAs! CTOMMOCTh
OCHOBHBIX ()OHJIOB

3. Hauncnennas
aMOPTH3aLH, BCETO (CyMMa
noka3zaresneit myHkToB 1 "B" u

2 "6")

4. Beero ocrarodynas
CTOMMOCTH OCHOBHBIX
CpPEZCTB U HeMaTePUAIIbHBIX
aKTHBOB, BCETO (CymMMa
nokaszarenei myHkToB 1 "r" n
2 HBH)
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Tabanna 8
@®uHaHCOBbIE PE3yIbTAaThl MIPOU3BOJACTBEHHON U COBITOBOM NESTEIBHOCTH
Ha roJIoBoi 00beM, (MJIH. pyOeil)

roj 2 ron
Bceero [1o xBapTanam 10 KBapTalaM Tperuii u
Mokazarenu I I v I I I IV | nocinexyromm
€ rofpl,
BCETO
1 2 4 5 6 7 8 9 | 10 | 11 12

1. O6m1ast BBIpyYKa OT peann3anun
npoayKIwH (Tabmuna 4, myHKT 2)

2. HJC, akiu3sl ¥ aHaJIOTUYHBIC
00s13aTeIbHBIC TUIATE)KH OT
peanu3alnuy BbITYCKaeMOI
npoayKIwH (Tabmuna 4, myHKT 2)

3. VInraunBaemble SKCTIOPTHEIE
TTOITHHBI

4. Bripydka OT peanu3anun
npoxykmu 3a muaycoMm HJIC,
aKIM30B U aHAJIOTUIHBIX
00s13aTeNBHBIX IIIaTeXeH (Pa3HOCTh
MEXKTy TIOKa3aTeIsIMU ITyHKTa | 1
ITyHKTOB 2,3)

5. O6mme 3aTpats! Ha
TIPOU3BOACTBO U COBIT MPOIYKIINH
(ycmyr) (Tabmuna 6, TyHKT 3)
B TOM YHCIIE
a) HJC, aknu3sl u
aHaJIOTUYHBIE 00s13aTeNbHbIC
IUTATEXH, yIUIAaYNBaeMbIe U3
3aTpaT Ha MaTepPHAIIBI, TOILTUBO,
SHEPTHIO
(Tabmmma 6, myHKT 4)

6. AMOPTH3aIIMOHHBIC OTYUCIICHUS
(Tabmmma 7, myHKT 3)

7. Hanorn, BKIIFO9aeMbIe B
ce0ecTOMMOCTb, BCETO

B TOM YHCJIE:

(yKa3aTh KaxIbli B OTJICIIEHOCTH)

8. dUHAHCOBBIN pe3yabTaT
(1pu6BLIB) (Pa3HOCTH MEXKIY
MIOKa3aTeIsIMH

ITyHKTa 4 ¥ IyHKTOB 5, 6 1 7)

9. Hanoru, oTHOCUMEBIC Ha
(MHAHCOBBIN pe3yabTaT
(pubBLIB), BCETO
B TOM 4YHCIIE:
HaJIOT Ha UMYIIIECTBO
JIpyrue Hanory (yka3arb
Ka)KIBIH B OTJEIBHOCTH)

10. IToramenre OCHOBHOTO J0JIra U
BBITIJIATA TIPOLICHTOB 32 KPEIHT

11. Hanoroob6naraemast mpuObLIb
(pa3HOCTH MOKa3aTenel myHKTa 8 u
myHkToB 9 u 10)

12. Hayor Ha npru0ObLIb

13. Yucras npuObLIH
(pa3HOCTH MOKa3aTenel myHKTa 8 u
IyHKTOB 9 n 12)

14. ITnarexxu B Oropker (cymma
rmoKasarene myHkToB 2, 3, 7,9, 12
3a BBIYCTOM ITOKA3aTeNs IyHKTa 5
Ha!l)
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Taoauma 9
[liian 1eHeXHbIX MOCTYIJIEHU U BBIILIAT,
(MiH. pyOneit)

rof 2 ron
Bcero 110 KBapTalam 110 KBapTalaMm Tperuii u
Mokazareny I I I v I I I IV | mocienyromu
€ TOJIbL,
BCEro
1 2 3 4 5 6 7 8 9 10 11 12
JAEATEJBHOCTSD 1O NPOU3BOJACTBY U CBBITY NPOAYKIUHU (YCIYT

1. JleHe)KHBIE TTOCTYIICHHUS,
BCero (CyMMa MoKa3aTeeit
myHkToB 1 "a" u 1 "6")

B TOM YHCJIC:

a) MOCTYIUICHUS OT
MPOAAKH TPOIYKIIUH
(ycmyr) (Tabnuna 8, IyHKT
D

0) mpouune JOXObI OT
MIPOU3BOICTBEHHON
JIESTEITLHOCTH

2. JIeHe)XHbIE BHIILIATHI,
BCero (CymMMa Ioka3aTemeit
myHKTOB 2 "a" 12 "6")

B TOM 4HCIIE!

a) 3aTparsl 10
IIPOU3BOZICTBY U COBITY

npoAyKLUHH (YCILyr)
(Tabmmma 8, myHKT 5)

0) IIaTeKu B OFOKET
(Tabmmma 8, mynkr 14)

3. Canpao moToKa ot
JIeSITEIFHOCTH 10
MIPOM3BOACTBY U COBITY
TIPOIYKINU

(pa3HOCTH TOKa3aTenen
IyHKTOB | 1 2)

MHBECTHHHMOHHASA JEATEJIBHOCTD

4. Iloctynenue cpeacTs,
BCero (CymMMa MoKa3aTeleit
HyHKTOB 4 Ha!l7 4 H6H u 4 HBH)
B TOM 4YHCIIC:
a) JICHEe)KHBIE CPEACTBA
MIpeTeHICHTa Ha HA4YajIo
peanm3ayy MpoeKTa
0) mpoaka IMYIIECTBA
B) MpojaXka (PMHAHCOBBIX
aKTHBOB (T1aH, [ICHHBIS
Oymaru Apyrux
9MHTEHTOB)

5. Beimarsl, Beero (Tabmuma
2, IyHKT 5)

6. Canpao MoToKa oT
HMHBECTULIMOHHON
JIeSITeIFHOCTH (Pa3HOCTh
roKa3arenei myHkToB 4 u 5)

7. Canpo 1moToka 1o
MPOU3BOACTBEHHOM U
HMHBECTUIIMOHHON
JIeITeFHOCTH (CyMMa
rokasareneil myHkToB 3 u 6)

CaJjib10 moToKa
HAPACTAIIIUM HTOTOM
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rof 2 rox
Bcero 110 KBapTalnam 10 KBapTalnam Tperuii u
ITokazarenu I II I v I 111 IV | mocneayronu
€ OB,
BCero
1 2 3 4 5 6 7 9 10 | 11 12

DOUHAHCOBAS JESATEJBHOCTD

8. [Toctymenue cpencts,
Bcero (CymMMa MmoKa3aTeleit
HyHKTOB 8Ha"7 8”6" u 8HBH)
B TOM 4YHCIIE:
a) MOCTYIUICHUS OT
MPOJa’KU CBOUX AKLIUU
13 HHAX Ipojaka
TOCyZJapCTBY
0) KpeauTsl
B TOM YHCIIE
rOCyIapCTBEHHAS
MIOACPIKKA
B) 3aiMBI

9. Beimiara cpencrts, Bcero
(cymMMa moka3aTenei MyHKTOB
9 Ha!l7 9 H6H u 9 HBH)
B TOM 4YHCJIE:
a) yIulaTa IpoIEHTOB 3a
IIPEIOCTaBICHHbIE
cpezncrtBa (kpome
MIPOLICHTOB 110
KPaTKOCPOYHBIM
KpeuTam)
13 HAX:
TI0 CpeJCTBaM
roCyJapCTBEHHOI
TIOAIEPKKH 32 CUET
(benepanbHOTO
OromkeTa
TI0 KpeAUTaM
KOMMEPUYECKHX
0GaHKOB (I10 KaXKIOMY
KpEIHTY B
OTAENBHOCTH)

0) moramieHue OCHOBHOTO
JIOJITa, BCETO
13 HAX:

TI0 CpeJCcTBaM
roCyJapCTBEHHOI
TIOAIEPKKH 32 CUET
(benepanbHOTO
OromkeTa
TI0 KPeAUTaM
KOMMEPUYECKHX
0GaHKOB (I10 KaXKIOMY
B OT/CJIFHOCTH)
TI0 IPYTEM 3aEMHBIM
cpexncTBam (o
Ka)XJOMY KpEIuTy B
OTAENBHOCTH)

B) BHIILIATA IUBHICHIOB

10. Canpo moToka 1o
(MHAHCOBOH AEATETPHOCTH
(pa3HOCTH TOKa3aTenen
ITyHKTOB 8 1 9)

11. O6mee canpao mMoTOKa
(cymMa moKa3aTesieii ITyHKTOB
7u10)

Cajba0 NoToKa

HapacTawiuM UTOIroM
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Tabauua 10
BroukeTHbI 3 EeKT OT peanu3anun MpoeKTa (MOATBEPKAACTCS NEPBUYHBIM TIOKYMEHTOM),
(MiH. py6neit)

HanmMmenoBaunue cratbu

1 roxg

2roxg

Tpernii n
MOCIIEAYIONIHE
rOofbl, BCETO

1. Boiriater

a) mpearonaraeMas rocyJapcTBeHHas MOIepkKKa mpoekTa (Tadnuua 3,
MyHKT 12)

0) HAC (xoMmuIeKTyrommue u3aemus, 3arnacHple 4acTh, 000pyA0BaHHE,
CTPOUTENbHBIE paOOThI, MAaTepUaJIbl, TOIUTHBO, YIEKTPOIHEPTHS)

2. Iloctymienue cpeacTB, UTOTO (CyMMa moka3areneit myHkros 2 "a'", 2
"6",2"",2"r",2"a",2"e", 2 "x")

B TOM YHCJIE:

a) HAJIOTH M IUIaTeXU B OropKeT (Tabnuia 9, myHkT 2 "0")

0) eIMHOBPEMEHHBIE 3aTPaThl IPU O(POPMIICHUN 3€MENBHOTO yJacTKa™
B) TIOZIOXOHBIM HAIOT Ha 3apaboTHyto miaty 0,12 X 3aTpaTsl Ha OTIATY
Tpyaa (tabmuua 6, myHKT 3)

I') OTYUCICHHSI HA COIMANIbHBIC HYXK/IbI (TIEHCHOHHBIN (OHT, HOH
COLIMANILHOTO CTPaxoBaHUs, POH] 3aHATOCTH, 00S3aTEIILHOE
MEJIUIIUHCKOE CTpaxoBaHue) (Tadiuna 6, MyHKT 3 - OTYMCIICHUS HA
COIIMAIbHBIC HYK/IbI)

1) BEIpyYKa OT MPOJIaXKH TOCYJapCTBEHHOTO MaKeTa aKIUi

€) BO3Bpar MPOILICHTOB 10 rOCYIapCTBEHHOMY KpeauTy (Tabnuna 9.
IyHKT 9 "a")

) BO3BpaT OCHOBHOTO JI0JITa TOCYAApCTBY (Tabnuna 9, myHKT'9 "6")

3. Canb0 moTOKA (Pa3HOCTh MOKa3aTesie MyHKTOB 2 U 1)

4. To xe HapacTaroLIMM UTOTOM

5. Koaddurnuent nuckonTupoBanus (IIyHKT 8 MakeTa OM3HEC-TIJIaHa)

6. IUCKOHTHPOBAaHHAs BEIMYHMHA, CAJIBJO0 ITOTOKA (HACTHOE OT JAETICHUS
IoKa3aresiei MyHKToB 3 u 5)

7. UuCTBIM JUCKOHTUPOBAHHBIN TOXO/ TOCYIapCTBA HAPACTAIOLIUM
HUTOrOM

8. UncThli JUCKOHTUPOBAHHBIN 10X0J FOCY1apCTBa C Y4ETOM PUCKOB
HapacTarolUM UTOIOM
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IIpunoxenne 2

Cooepoicanue
TexHUKO0-9KOHOMUYLECKO20 0DOCHOBAHUS NPOPLIBHO20 NPOEKMA
Texnonocuueckutl ynugepcumemckuii komniexc «batixonyp — [yonay

AHHOTAIIHT . e e vvieeeereeennesseeesssssssssssesssssssssssssscsssssssssessssssssssssssssssssssssssssssssssossssd
O CHOBAHHI I e vuuuiieeereenseseeeeesassssssccsssssssssssssssssssssssssscssssssssssscssssscesssssssssssssocsssssld

BB EHE . ceeteuieereneeerenseerenseesesseesesseesssseesssseesssseesssseasssssessssssssssesssssesssssasssssasel

O 0 1 s ) | |
2. CyYODBEKTDBI IPOCKTAueeeuurtesrerasesestossscssssosssssssssssosssssssssssssssssssssssssssssssssssssessl2
TR 1 (0T 7 O K |
4.

HanpaBJICHUSI, HEJIH HM 3AMAUM cvevrerineinreierenciarenccsesssccssssssssscssssasesscssssccsssscnsld

4.1. Hanpasnienus u 1eiu
4.2. 3agaun

5. CTpykTypa, 00beKThI U TPaQUK PeaTH3AUNH KOMIITICKCA..ccvurirererrrcrraronnscsnssonssel)
5.1. CtpykTypa KOMILIEKCa
5.2. Cnucok 00BEKTOB KOMITJIEKCa
5.3. IlostanHsiii rpaduk peanusanuu 00bEKTOB KOMILIEKCa

6. OnucaHue KOMILIEKCA: MPOTPAMMbI, IPOEKTbI, TEXHOJIOTHMH....uvereeieinreinrreneerennsa’
6.1. Dxobe301acHOCTh
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6.4. 310poBbE
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6.6. Bona
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7. CylIEeCTBYIOIINE BO3BMOMKHOCT . uereuneeenseersseenseossscsssssssossssssssosnsssssscnsossssoscssdl

7.1. balikonyp
7.2. 1y6Ha

8. TIOTPEOHOCTH KOMIIICKCA..evueerrerrrerarenecrassscsasesccsassssssscsscssscsscsasssscssssssssneesdO
(pa3Mmerienue, Kaapsl, II0IAaAb, 000pyI0BaHUE, PUHAHCHI)

9. Pa3MEIICHME KOMIIICKCA . eu.ereeeeerseeeesssesessscsesssssasssssesssssasssssassssssssessessscsessedd
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