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08.02.09 MonTax, HaJaIKa ¥ 3KCILTyaTalus JIEKTPOOOOPYI0BaHUS TPOMBIIUICHHBIX U
IpaKIaHCKUX 3TaHUH

COJIEP)KAHUE

Crp.

1 OCHOBHBIE TPEBOBAHM S K BBITIOJIHEHUIO BBIITY CKHOM 4
KBAJIMOUKALIMOHHON PABOTHI

2 TPEBOBAHUS K COEPKAHMIO BBIITYCKHOU KBAJIMOUKALIM- 12
OHOU PABOTbBI

3 TPEBOBAHMSI K O®OPMJIEHUIO JIUIIJIOMHOI'O TIPOEKTA (PA- 94
BOTBI)

IMPUJIOAEHMUE 1 98

[TPUJIOXXEHUE 2 104

Bepcus: 1.1 Ortaenenne cpegHero npodecCHOHATBHOTO 00pa3oBaHUs Ctp. 3 u3 89.
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1 OCHOBHBIE TPEBOBAHMUS K BBIITIOJHEHUIO BBIITY CKHOI
KBAJTU®PUKAIIMOHHON PABOTHI

BBenenue

B cootBercTBUU ¢ TunoBbiM nosioxxeHueM denepasbHOTO rOCyJapCTBEHHOTO
OIO/IKETHOTO yUpEKJEHHUE BhICIIEro NpodeccuoHaIbHoro oopasoanus «Bosarorpa-
CKMM TOCYIapCTBEHHBIM APXUTEKTYPHO-CTPOUTENBHBIM  YHMBEpPCUTET», ['ocynmap-
CTBEHHBIM OOpPA30BaTEIbHBIM CTaHIAPTOM ISl CPEAHUX CIELUHATIBHBIX 00pa3oBa-
TeNbHBIX yupexaeHuid ot 14 mas 2014 r. N 519, tunoBoro nosoxxenust 006 o0pazoa-
TEJIbHOM YUPEXKJIEHUU CPEIHETO NpodecCuoHanbHOTO 00pa3oBaHusi (CpEeIHEM CIICIIH-
aJIbHOM yueOHOM 3aBEJICHHH), YTBEPKACHHOMY nocTaHoBieHueM [IpaButensctBa PO
ot 3 utonsa 2013 r. N 466, BeinyckHast kBau(pUKaUMOHHAs padboOTa SBISAETCS OJHUM
U3 BUJOB aTTECTAMOHHBIX HCIBITAHUM BBIMTYCKHUKOB 3aBEpIIAIOIINX OOydeHue, 1o
OCHOBHOHM 00pa3zoBaTeIbHON MHporpaMMe CpelHero mpodeccuoHaILHOTO 00pa3oBa-
HUSL.

Brinycknast kBanmmukanmonHas pabora (mpoekr), BoinosHsercs B CO Bonr
I'ACY otaenenue CIIO, B popme aumnomnoro npoekta (JI1) nau qunmomuoi pado-
oI (JIP).

JurmoMHbIii  mpoekT (paboTa) JODKEH ObITh BBIMOJHEHBI B CPOKH,
YCTaHOBJICHHBIE YYE€OHBIM TUIAHOM, B COOTBETCTBUH C pabodeil mporpammon u

kaneHaapHo-trematuueckum miaHoM C® Boarl’ACY otaenenus CIIO.

Bepcus: 1.1 Ortaenenne cpegHero npodecCHOHATBHOTO 00pa3oBaHUs Ctp. 4 u3 89.
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1.1 O01He MoJI0KeHUs

BrimyckHas kBanu@ukanuoHHas paboTa fanee AUIUIOMHBIA TpoekT B COD
BoarI'TVY ornenenue CIIO saBnsieTcsi, U”TOrOBOM roCyJIlapCTBEHHOM aTTecTalyen, mpu-
3BaHO CIOCOOCTBOBATh CUCTEMATH3ALMM U 3aKPEIUICHUIO TOJYYEHHBIX CTYIEHTOM
3HAHUU U YMEHUU.

JuruioMHBIN TipoeKT (paboTa) mpelcTaBiisieT cOO0M CaMOCTOSITENIbHOE Teope-
THUYECKOE U MPAKTHUYECKOE MCCIIEIOBAHUE CTYJAEHTOM OJHOM W3 aKTyaJdbHBIX TEM IO
CIIEHMAIBHOCTH, B KOTOPO JEMOHCTPUPYIOTCA YPOBEHb OBJIaJCHUS HEOOXOAUMBIMU
TEOPETUUECKUMU 3HAHUSMU, IPAKTUUECKUMU YMEHUSIMUA U HaBbIKAMH, TIOJTy4YEHHBIMU
BBITYCKHUKOM B TEYEHUE BCETO0 CpPOKa OOYyYEHHS, MO3BOJSIONIMMU €My CaMOCTOS-
TEIBHO peraTh NpodecCuoHaNbHbIC 3a/1a4H.

VYcneniHoe BBIMOTHEHUE BBIMTYCKHON KBANM(DUKAMOHHOW pabOThI, BO MHOTOM
3aBUCUT OT MPaBWIHHOW OpraHW3allii €€ MOATOTOBKM M HAMHMCaHUs, COOJIIOJACHUS
TpeOOBaHUM, KOTOPHIC TIPEABIBISIOTCS I[UKIOBOM KOMHCCHEHW, II0 JaHHOMU

CTICIUATBHOCTH, K €€ (hopMe U COJIePIKaHUIO.

Bepcus: 1.1 Ortaenenne cpegHero npodecCHOHATBHOTO 00pa3oBaHUs Ctp. 5 u3 89.
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1.2 Tlopsaok BBINOJHEHUS] BBINYCKHON KBaJM(PUKANUOHHON PadoThI

(mpoekra)

JlaHHbIE TpaBHUJia HAMHMCAHUS BBIMTYCKHBIX KBANU(UKALMOHHBIX paloT, qanee
JTUTUIOMHBIX TTPOEKTOB (paboT), ABJISIOTCS 00s3aTeIbHBIMU J1JIs1 BBIMIOJHEHUS CTY/ICH-
TaMU BCEX CHEIHUAIBLHOCTEH OTAENICHUS CPEIHEro MpodeccuoHaIbHOTO 00pa30BaHUs
C® Boarl' TV, u coorBeTcTBYIOT, TUNOBBIM mNOJOkEeHHEM DenepalbHOTO rocyaap-
CTBEHHOTO OIOPKETHOTO YUPEXKJACHHE BBICIIETO MPOQPECCHOHATBHOIO OO0pa3oBaHMs
«Boarorpaacknii roCyAapCTBEHHBI APXUTEKTYPHO-CTPOUTEIBHBI YHUBEPCHUTETY,
['ocynapcTBeHHBIM 00pa30BaTENbHBIM CTaHJAPTOM IS CPEJIHUX CIIELHAIBHBIX 00pa-
30BaTeNbHbIX yupexkaenuit oT 14 mas 2014 r. N 519, TunoBoro nosoxeHus 06 oopa-
30BaTEIBLHOM YUPEXKIACHUU CpeHero MnpodecCHOHAIBHOTO 00pa3oBaHUs (CpeHEM
CHeIMaIbHOM Y4eOHOM 3aBE/IEHUH), YTBEPKIECHHOMY, MocTaHoBIeHHeM [IpaBuTess-
ctBa P® ot 3 utonsa 2013 r. N 466:

o I'oCT21.501-93 CIIJC. IIpaBuiia BBINOJHEHUS APXHUTEKTYPHO-
CTPOUTEIIBHBIX YEPTEKEM.

o I'OCT P 21.1101-2009 CITJC. OcHoBHbIE TpeOOBaHMS K MPOECKTHOU U
paboueil TOKyMEHTalUH.

° I'OCT 2.104-2006 ECK/I. OCHOBHBIEC HaIIHUCH.

o I'OCT 2.105-95 ECKJI. O6umue tpeOoBaHUs K TEKCTOBBIM JOKYMEHTam
(c Ismenenusimu Nel).

o I'OCT 2.106-96 ECK/I. TekcroBbie nokyMeHThI (¢ U3menenusimu Nel).

o I'OCT 2.109-73 ECK/J. OcHoBHble TpeOoBaHus Kk uepTexam (¢ U3mene-
Husmu Neo 1-11).

o I'OCT 3.1103-2011 ECK . OcHoBHble Haanucu. OOmue mojaoKeHuUsI.

o I'OCT 2.307-2011 ECK/I. Hanecenue pa3MepoB U MPEAEIbHBIX OTKJIO-

HEHUU.

Bepcus: 1.1 Ortaenenne cpegHero npodecCHOHATBHOTO 00pa3oBaHUs Ctp. 6 u3 89.
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o I'OCT 21.110-95 CITJC. [IpaBuna BeINoJHEHUs crienudPuKanud ooopy-
JIOBAHUS, U3JETIUA U MATEPUAIOB.

o I'OCT 2.004-88 ECK/. O6mue TpeOGoBaHUS K BBIMOJIHEHUIO KOHCTPYK-
TOPCKUX M TEXHOJIOTMYECKUX JIOKYMEHTOB Ha IMeYaTaloluX U rpaduyeckux yCTpOi-
cTBax BbIBOJIa DBM.

o I'OCT 2.301-68 ECK/I. ®opmaTsl.

o I'OCT 2.304-81 ECK/J. pudte! uepTeKHbBIE.

o I'OCT 21.502-2007 CIIAC. ITpaBusia BBIOJHEHUSI TPOCKTHON U pado-
Yel JOKYMEHTAIMU METAJUIMYECKUX KOHCTPYKIIUH.

BrlinonHeHne BBIMYCKHONW KBIM(PUKAIMOHHON paboThl, jJaliee JAUILIOMHOTO
mpoekTa (paboThl) HAUUHAETCS C ONPEIETICHUS TEMBI.

BriOop TeMbl gumnimomHOro mpoekta (paboThl) pa3pabaThIiBaeTCsl MPEIMETHO
LUKJIOBON KOMUCCHEN MO CHENUATIBHOCTSM.

CryneHT BOpaBe BbIOpaTh OJHY U3 MPEMAJIOKEHHBIX TEM JUIIJIOMHBIM PYKOBO-
JUTEJEM WM CaMOCTOSITENIBHO €€ pa3padoTaTh ¢ MPEACTABIEHUEM COOTBETCTBYIOILIE-
ro 000CHOBaHUS BHIOPAHHOM TEMAaTHUKE U 11€71eCO00Pa3HOCTH JaHHOU pa3pabOoTKHu.

OKOHYATEJIbHO T€Ma JIUILIOMHOTO MpOeKTa (paboThl) yTBEPKIAAETCA Ha 3ace/a-
HUHU MPEIMETHO LIMKIIOBOM Komuccuu, 3aseayromieii CO Bonarl' TY ornenenuem CIIO,
3aBeaytomiein yueoHoi yactetio CO Boarl' TY oraenenuem CIIO u nupexkropom CD
BoarI'TY.

[Tocne yTBep)aeHUS pErUCTpUPYETCS TOUHAsT (POPMYIUPOBKA TEMBI C YKa3aHU-
eM @.1.0. crygenra u @.1N.0. HaydYHOTO pyKOBOAUTEIIA.

PCHGHBGHT Ha3zHa4YacTCA IIOCJIC HallMCaHUA I[HHJ'IOMHOﬁ pa6OTI)I.

Bepcus: 1.1 Ortaenenne cpegHero npodecCHOHATBHOTO 00pa3oBaHUs Ctp. 7 u3 89.
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[Iporecc BHIMOIHEHHS TUTIIIOMHOTO MPOEKTa (paboThl) COCTOUT U3 CIAEAYIOLIUX
ATaNoB:

1. BbiOop TeMbI U coriaacoBaHHE €€ C pyKoBoAuTeneM. BeIOOp Tembl mpou3Bo-
JUTCSI B COOTBETCTBUU C PEKOMEHIALIMAMU, U3JI0KEHHBIMH BbIlIe. [Ipu BrIOOpE TeMbl
J0JDKHA YUUTHIBAThCS Oyaylas crienuanu3arusl.

2. O3HaKOMJICHHE C OCHOBHBIMH €€ MpoOJeMaMH U COCTABIIEHUE IIaHa pado-
Thl. [11aH 1OKEeH OTpa)kaTh OCHOBHBIE Y3J0BbIE MPOOIEMBbI BHIOPAHHON TEMBI U MO-
KET COAEPkKaTh OT TPeX A0 IATH BOIPOCOB, MOJJIEKAIIUX PACCMOTPEHHIO. DTH BO-
MPOCHI JKENATENbHO PACUJIEHUTh Ha 00Jiee MEJIKUE B COOTBETCTBUU C IMPUHSATHIMHU
Hopmamu C® Boar[’ACY. CocTaBiieHHBI CTYyJA€HTOM IJIaH 00s3aTeJIbHO 00CYyXa-
€TCsl C HAyYHBbIM PYKOBOJUTENIEM, YTO B AAJIbHEHIIIEM OOJIETYUT BBIIOJIHAEMYIO pado-
Ty.

3. Ilogbop u u3yueHue JUTEpaTypHbIX UCTOYHMKOB. Ha 3TOM 3Tame cryaeHt
JOJIKEH COCTaBUTH BCIO OMOIMOrpaduio, Kacarwllylocs TeMbl BEIOPaHHON JUIIIIOMHO-
ro npoekTa (paboThl), B KOTOPOI BBIACISIIOTCS OCHOBHBIE M BCIIOMOTaTeIbHBIC JIUTE-
paTypHble UCTOYHUKU. JKenaTelbHO COCTaBIATh KPATKYH aHHOTALMIO KaXKAOro W3
HUX JIJIS TOCJIETYIOUIErO UCIIOIb30BAHUS.

4. YrouHneHnue miuaHa pabotel. B mporecce paboThl Haja JUTEpaTypHBIMHU HC-
TOYHUKAMHU Y CTYJIEHTa MOTYT MOSBUTHCSI HOBBIE MBICIH, U/I€U, CIOCOOHBIE MOBIUAThH
Ha COCTaBJICHHBIN Hee TUIaH WM Jake Ha BhIOpaHHYIO TeMy. B 3ToM ciiydyae BO3HHK-
IIME BOIIPOCHI CIEAYET COrJIacOBBIBaTh C PyYKOBOAUTENEM, IIOCIE YETO MPUCTYIAIOT K
HaIHUCAHUIO TUIJIOMHOTO MpoeKTa (paboThI).

5. Hanucanue u opopmieHue JUIIIOMHOTO MpoekTa (padoTsl). CoOpaHHBIH Ma-
TepUaj rpynnupyoT, 00padaThIBAIOT U CUCTEMATU3UPYIOT B COOTBETCTBUM C OKOHYa-
TeJIbHBIM BapuaHTOM IuiaHa. Ha 3ToM 3tarne yTouHsieTcst CTpyKTypa paboThl U IO10U-

paroTCs YePTEeXKU, CXEMBI, TpapuKU, TAOIUIIBI U WLTIOCTPUPOBaHHBI Matepuai. [lo-

Bepcus: 1.1 Ortaenenne cpegHero npodecCHOHATBHOTO 00pa3oBaHUs Ctp. 8 u3 89.
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CJI€ 3TOrO MHILETCA YEPHOBOM BapUaHT paOOThI, KOTOPBIA MOABEPIaeTCs MOCIEqYO-
e TuTepaTypHoil 00paboTKe U peJaKTUPOBAHUIO.

OcHoBHasi OpraHu3aliMoHHasi padoTa BBIMOJHAETCA JTUYHO cTyAeHToM. He pexe
oJHOTO pa3a B TeueHuu 10 aHeill oH 00s3aH MHPOPMHUPOBATH PYKOBOIUTENS O XOJEC
BBITIOJTHEHHUS TUTJIOMHOTO MPOeKTa (paboThI).

6. [lepegavya mumiaoOMHOro MpoekTa (paboThl) Ha PELEH3UI0 PYKOBOJUTEIIIO.
BrinonHeHHBI AUTUIOMHBIM TPOEKT (paboTa) MPEabABISIETCS PYKOBOIMUTEIIO ISt
IIPOBEPKH 3a TPU JTHS O KOHTPOJIBHOTO CPOKA OKOHYAHUSI pabOTHI IO rpadukKy.

7. 3amra AMIUIOMHOTO npoekTta (padotsl). IIpoekT (pabota), momyiieHHas K
3amuTe (MpYU HAJIWYUU PELEH3H) 3aluiiaeTcss B MPUCYTCTBHM YJIEHOB LMKIOBOMN
KOMHCCHH, TJI€ aBTOP JeJIaeT KpaTkuil Aokiaj (5 MUHYT) o ee coaepkanuu. Ha 3amniu-
Ty AUIUIOMHOTO IpoekTa (padoTel) npurnamarorcs 3aseayromuid CO Boarl' TV otne-
nenuem CIIO u 3aBenyromnuii yueOnoi yacteio CO Bonrl'TY otnenenuem CIIO.

JloknaauuK 10KeH 000CHOBATh aKTyallbHOCTh TEMBI, YKa3aTh OOBEKT aHAIN3A,
LeJb, 33741 U CTENEeHb UX JOCTHKEHUS (pe3yJibTatThl), cAenaTh BbIBObI. PelieH3eH-
Thl, U3 YKCJIa IPENOAABATEIEH YWICHOB UKIOBOM KOMUCCUHM OTMEYAIOT MOJIOKHUTEIb-
HbIE MOMEHTBI U HEIOCTATKH padOThI, U3Jaras UX B MMCbMEHHOH (hopme.

ABTOp paboOThI AOKEH CBOOOTHO OPUEHTUPOBATHCS IO TaHHOM TeMe U Ipoje-
MOHCTPUPOBATH XOPOIINE 3HAHUSI 10 BBITIOJHEHHON paboTe U MPUBEICHHON JTUTEpa-
Type. [lo okoHUYaHMIO TOKJIaAa U OTJAllleHUH PELeH3UHU, CTYIAEHT-A0KIaJ4YMK OTBeYa-
€T Ha BONPOCHI IPUCYTCTBYIOIIMX.

B 3akmounTenbHOM CIOBE CTYJIEHT OTBEYAET Ha BOMPOCHI M 3aMeyaHusi, CTpe-
MSICh 3alIUTUTH CBOIO TOUYKY 3PEHUS U B TO K€ BpPEeMsI IPOJEMOHCTPUPOBATH KOPPEKT-
HOCTb M YBaKEHHE K TOUKE 3pEHHUS ONITOHEHTOB.

KpurepusiMmu oLieHKH paboOThI SIBISIOTCS: COACpXKaHUE padOThl, IITyOMHA U CTe-
MEHb PACKPBITUS TEMbI, YMEHUE aHAIM3UPOBATH MaTEpPHal, JOKA3aTEIHLHOCTh BBHIBO-

JIOB, THIATEIILHOCTh O(opMiIeHHsT paboThl, KaueCTBO JOKIaaa U 3ammuThl. KypcoBbie

Bepcus: 1.1 Ortaenenne cpegHero npodecCHOHATBHOTO 00pa3oBaHUs Ctp. 9 u3 89.
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paboThl OLIEHUBAIOTCS MO YEThIpEX OANbHOW CHUCTEME: «OTIMYHOY, «XOPOILIOY», KYHAO-
BJICTBOPUTEIIBHOY, «HEYIOBICTBOPUTENbHO». OlieHKa 00CYK1aeTCsl Ha 3aKPHITOM 3a-
CE/IaHUU KOMUCCHH, a 3aTeM IIyOIMYHO OOBSABIISAETCS CTYJCHTY.

Ha ocHOBaHWU BBIMOJHEHHON pabOTHI M MO WUTOTaM 3alIUTHl MPENOAaBaTENh

BBICTABJISICT OOCHKY B BCIOMOCTD U 3a4YCTHYIO KHUXKKY.

1.3 TpeGoBaHus K COAEPKAHUIO JUIIJIOMHOIO NPoeKTa (padoThi)

[lo cTpykType TUIIOMHBINA MPOEKT (paboTa) COCTOUT U3:

- COJepKaHus,

- BBEJICHUE,

- 00IIas 9acTy,

- pacyeT JIEKTPUYECKUX HArpy30K,

- MOHTaX 2JIEKTPOOOOPYI0BaHMUS,

- MEPONPUATHS IO TEXHUKE 0€30MMaCHOCTH U MPOTUBONOKAPHOMN TEXHUKE,

- JKOHOMHYECKAs YacTh,

- CIIMCKA UCIOJIb3yEMOU JTUTEPATYPhI,

- IPUJIOKEHUS (€CJIU TAKOBBIE UMEIOTCS),

- rpaduyecKast 4acTh.

JIurnimoMHBIN IPOEKT (paboTa) JOKHA UMETh YCTAHOBJIEHHYIO CTPYKTYPY:

o TUTYJbHBIA JIMCT COAEPXKUT: TOJHOE HAUMEHOBAHHE Y4YEOHOro
YUpEXKJIEHUS, YKa3aHUd Ha JUILUIOMHBIA MPOEKT (paboTy), ee TeMmy, YTBEp>KIaThCs
3aBenytomen otnenenue CIIO, 3aB. mo yueOHOM yacTu, mpejacenaresaeM IUKIOBOM
KOMHCCHH, YKa3bIBaIOTCSI BCE€ KOHCYJBTaHTHI U rojJ Hanucauus pabotsl (Ilpunoxenue
D).

o Jluer 3agaHMsil  CONACPXKUT: TMOJIHOE HAUMEHOBAHHE  y4eOHOTO

yupexaeHus, yrBepxkaaercs 3aB. otnaeneHuem CIIO, 3aB. ydeOHOW dYacThlo,

Bepcus: 1.1 Ortaenenne cpegHero npodecCHOHATBHOTO 00pa3oBaHUs Ctp. 10 u3 89.
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npencenarenem [11K, yka3zpiBaercs hamMuimus uMs M OTYECTBO CTY/ICHTA, 3aJjaHUE HA
JTUTUTIOMHBIN (TIPOEKT) paboTy ¢ HOMEPOM MpHKa3a O €€ YTBEPKICHNUH, JAETCS CChUTKA
Ha KOHCYJIbTaHTa U OrOBapUBAIOTCS CPOKU CIAud MpOeKTa (paboThl), MEPEUUCIIAIOTCS
BCE UCXOJHBIE U JOMOJHUTEIIbHBIC JAHHBIC NJI BBIIOTHEHUS TUILUIOMHOIO MPOEKTa
(paboThl), a TaKk e MEepeuYeHb BOMPOCOB MOMJIEKAIIMX pa3padOTKe, NepeueHb
yepTexken, cxem, rpadukoB, TaOMUI[ W JPYroro WUIIOCTPUPYEMOIO MaTepuaia
KOTOPBIM JIOJDKEH COJIepXKaTh JUIIOMHBIM TpoekT (padora). YKa3bpIBalOTCS BCE
KOHCYJIbTAHTBI, TPUBJICYCHHBIE K KOHTPOJIO pPa3pabOTKU AUILIOMHOTO MPOEKTa
(paboOThI) C KOJUYECTBOM YACOB, JACTCS 3aKJIIOUYEHUE O JOMYCKE K 3allluTe
JTUITIOMHOTO TIpoekTa (paboTel) ¢ patoil u mnoanuckio mnpencenarens [IK,
yKa3bIBatoTcs perieH3eHTsl ([Ipunoxenue 1).

o Conep:xanue. JlomxkHO OBITH pa3OMTO Ha pasfenbl U TMOJAPA3ICIbI.
[TocnenoBaTenbHOCTh U3NIOKEHUS MaTepuasia JOJKHA COOTBETCTBOBATh YKA3aHHOMY
colepkaHuio. B comepkaHMM TOCIEAOBATEIbHO MEPEUHCISIIOTCS  BBEICHHUE,
3arOJIOBKM  pa3feyioB, IMOJpa3/iesioB, 3aKIIOYEHHUE, CIHCOK HCIOJIb30BAaHHBIX
HMCTOYHUKOB, BC€ NPWIOKEHHS C YKa3aHUEM HOMEpPOB CTPaHUIl, HAa KOTOPBIX
pasmeniaeTcsd Hayajio MaTepuaja pas3elioB, NOAPA3AEIOB W T.JA. ODJIEMEHT

«ConepxaHuey» He HyMEpPYeTcsa U LEHTPUPYETCH.
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2 TPEBOBAHMSA K COJEP)KAHUIO BBIITY CKHOM
KBAJIM®UKAIIMOHHOMN PABOThHI

e BBEJIEHUE
He Bxirodaercst B 001IyI0 HyMEpAIUIO pa3/ieioB, U pa3MeIlaloT Ha OTACIbHOM

JIUCTC.

e 10OBLIAA YACTD

CocTonT U3 HECKOJIBKUX TJIaB PA3/ICJICHHBIX Ha Pa3/eiibl, OIPa3aeiibl U ITyHK-
Tbl. Pa3gesibl 1OKHBI UMETh MOPSAKOBBIE HOMEpa B IMpEJAesiax BCEro TeKCTa, 000-
3HaueHHble apaOckumu nudpamu 6e3 Touku. [logpasaennbl 10KHEI UMETh HyMepa-
LIAIO B MpeJeNax KaKI0ro pas3zielia, HOMepa ImoapasiesioB COCTOAT U3 HOMEpa pasjelia
U MOJpa3zelia, pa3aeIeHHON TOYKOU. B KOHIle HOMepa nojapaszena TOYKa HE CTaBUT-
cs. Iloapasmen nonyckaercst pa30MBaTh HA MYHKThI, HyMepalus KOTOPBIX BBIMOJIHS-
€TCSl aHAJIOTMYHO. BHYTpU MyHKTOB WM MOAMYHKTOB MOTYT OBITh ITPUBEIECHBI Mepe-
yuciaeHusi. HaumeHoBaHue pa3zienoB U NoApa3ienaoB JOJHKHBI ObITh KPaTKUMU U CO-
OTBETCTBOBAThH COAEP>KAHUIO U 3alIUChIBATHCS B BUJE 3arojOBKa MPOMUCHBIMHA OyKBa-
mu. HanMmeHoBaHUe pa3zenioB U MOAPA3/IeiIoB 3alHUChIBAIOT C a03alHOTO OTCTYIa, HE
noadepkusas. [IepeHocs ¢10B B 3aroJIOBKax HE JTOIYCKAKOTCS.

B mepBoil rnaBe HEOOXOAUMO IMOKa3aTh TEOPETHUECKUE MU METOAMYECKUE
OCHOBBI H3y4aeMoil mpoOjiembl. JlaTh KpaTKyl0 TEXHUYECKYI0 XapaKTEPUCTHKY
IPOEKTUPYEMOTO 00beKkTa. TpeboBaHMs K ANEKTPONPUBOAY U aBTOoMatuke. [IpoBectu
0030p Hay4HbIX TEOPUW U KOHIEMIMH, OLICHKY CTENEHU M3YYEHHOCTH HCCIEIyeMOil
npo0sieMbl, COOCTBEHHYIO TO3MILHMIO BBIMTYCKHHKA IO JHCKYCCHOHHBIM BOIIpOCaM,
000CHOBaTh METOAMKY cOOpa, 0OpabOTKU M aHaau3a UH(POPMAIIMU IO MOCTABICHHOMN

TeMe. B mociemyromux TiaBax Ha OCHOBE BBIOPAHHOM METOIMKUA aHATU3UPYETCS
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MaTCpHrajibl U PE3YJIbTATbl HCCIICIOBAHUS IO TCMC pa6OTBI, AAar0TCA TPAKTUICCKUC

IIPEIJIOKEHUS aBTOpa 10 UCCIIEyeMOH poOeMe.

e 2 PACYET JJIEKTPUHYECKUX HAI'PY3OK

- IPOU3BO/ISATCS OCHOBHBIEC PACUETHI MO TEME AUILIOMHOTO IIPOeKTa (paboThI).

2.1 Bbi06op poaa ToKa M npeanosaraeMbliii ypoBeHb NUTAIOLIET0 HANIPSKe-

HHUHA

DnekmpocHabicenue co8pemMeHHbIX NPOMBILUIEHHBIX NPEONPUSIMUL OCYULeCm G-
JIIeMCA KAK Npasuiio mpexgasuvim nepemennvim moxom ¢ wacmomou 50 ey. [[ns no-
JIyYeHUsl NOCMOSIHHO20 MOKA 00bIYHO NPpUMeHsIom npeobpazosamenu, KOmopule npe-
00pazyom mox 6 NOCMOSHHbBIU.

Haubonee pacnpocmpanenst npeobpazosamenu mpéx 6U0o08:

1.Onexmpomawiunnvie

2.Pmymmupvie svinpsamumenu

3.Ilonynposoonukosvie eHmuau

lIpeobpazosanue s3nepeuu c8s13aHO ¢ OONOIHUMENbHLIMU KANUMALOBI0HNCEHUS-
MU u pacxooamu Ha sxkcnayamayuro. K oonoanumensHvimM Kanumano8i04ceHusm om-
HOCUMCAL:

1. Cmoumocms npeobpazosamerisi

2. Cmoumocms MAWUHHO20 NOMeweHUs

3. Cmoumocmub annapamypbul ynpaeienusi npeoopasosamenem

K skcnnyamayuonnvim pacxooam omuocumcs nomeps dHepeuu npu npeoopa-
308aHuUU U 0OCAYHCUBAHUU Npeodpazosamereli, Omciooa ciedyem, Ymo Ha NPoMblLUL-
JIEHHOM Npeonpusmuy CMouUMOoCms KAiCO0020 KUI08AMM — 4aca 3Hepeut NOCMOAHHO-

20 MOKa 8ce20a 8vluie CMOUMOCIU KUIOBAMM — Yyacd NepeMEeHH0c0 moKa, Kpome mo-
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20, 0sucamenu nepemeHHo20 mpéxgaznoco moka KaKk ACUHXpOHHbIE, MAK U CUHXPOH-
Hble 3HAYUMeNbHO deuteslie 0guzameell NOCMOSIHHO20 MOKA.

Obcnyscueanue acUHXpOHHBIX Ogueamelieli 3HAYUmelbHo npowe, 0a u 8 pabo-
me OHU HAOédxcHee, YeM MAuUHbl NOCMOsIHHO20 moka. Tlosmomy, ona pabovux ma-
WUH, KOmopble MpeOyiom pe2yiuposanuuss Yacmomsl 8PAWeHUs, NPUMEHSIIOM ACUH-
XpoHmubvle ogueamenu mpéxgasnoeo moxa. Ilpumenenue snexmpoogueameneti NOCMOo-
AHHO20 MOKA MOodcem Oblmb ONPABOAHO UL 8 meX CAYUAsaX, K020a mpedyemcs uiu-
POKOe U NIABHOe Pe2yIuposanue Yacmoml 8PAUjeHUs..

Umak, poo moka blbuparom 0jisi Kaxrcoo2o 21eKmponpusooa 0maoeibHo.

Texuuxo-aKoHomMu4ecKue pacuémosl Mo2ym onpasoams npuUMeHeHue u 08yx po-
008 MOKA 8 INeKMPULeckom 000py008anuu pabouel MauuHvl, Npu 3Mom Heobxoou-
MO YUUMBIEAMb NPOU3BOOUMENILHOCHL MAUUHDBL, YOOOCMBO O0OCIYHCUBAHUS, NEPBO-
HA4aibHble U IKCHIYAMAYUOHHBLE 3AMPAmbL.

IIpu 6vib0Ope Hanpsdicenus 21eKmponpusodvl ciedyem NPUMeHsIMb HANPAICe-
HUe yoice umeroweecs: 8 Yexo8ou cemu, KaKk npasuio, 0jisi CUL080U Cemu OHO COCMAG-
nsiem 380B.

Hanpsoicenue, omauyaroweecss om npumeHsemozo, 8 yexoeol cemu NpuUMeHs-
emcs 8 UCKIIOYUMENbHBIX CIYYasax O YCMAaHo8oK bonvuel mowHocmu. Ilpu evibope
pasmepa HanpsaxiceHus ciedyenm CpasHUums CIMoUMOCMb Cemu U 21eKmpUYecKo2o 000-
PYO08aHUsL 015l PA3TUYHBIX HANPANCEHUU.

Ecnu nanpsoicenue numaroweri cemu na 3asooe 3000 B u 6000 B mo ecme-
CMBeHHO Obll0 Obl 8bIOpaAMb O08U2aAMeENb HAYUHAS C VKA3AHHLIX MOWHOCMEU HA MO
Jice HanpsiceHue; npu IMOM He HYIHCHO OyOem Ccmasums mpanc@hopmamopul 0l no-
HUICEHUS.

Ilpu 601ee mouHomM MeEXHUKO-IKOHOMUHLECKOM CPABHEHUU OKA3bl8AEMC s, 4MOo

onsi mownocmeti osueameneti 0o 300 — 400 kBm bonee yenecoobpaszno nanpsidcenue

380 B.
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Omo o0bvAcHAemcsA meM, YMoO 6blCOKOBOIbMHbIE 08USAMeNU CpeoHel MOuHO-
Cmu uUMerom MeHbUWUL 3anac 2J1eKmpUuideckol npoYHOCmU U MeHee HAOENCHbI 8 IKC-
nuyamayuu, 4em 08ueament HU3K020 HANPAMCeHUsl, 0COOEHHO 8 mex CAy4asx, Ko2od
ogueamenu YCmMAaHaeIUBAIOMcs 8 CbIPbIX, NBLILHLIX U NOHCAPOONACHBIX NOMEUJCHUSIX.
Kpome mozo, cmoumocms u macca nyckogoi annapamypuvl 8blCOKO20 HANPAHNCEHUS
1O CPABHEHUIO C HU3KOBOJIbMHOU annapamypou 6 2-3 pasa evluie, U 0Jisl pasmeujeHus
e¢ mpebyemcs 6 3-4 Oonvuie niowaou. /laiee cmoumMocms U macca mpexgazuvlx
osucameneti Ha Hanpsixcerue 3000, 6000B coomsemcmeenno na 20-50% eviwe, KII/{
na 1,5-2,5% nuorce, a macca obmomounou meou 6 cpeonem nHa 10% eviuie, uem y 08u-
eamerel HU3K020 HANPS#CEHUS.

Ilpu evibope nepemeHHO020 HanpsAdCeHUs NPeONnoYMmMumenbHee HANPINceHue
380B, mak kax oHO N0360jaiem CO8MEeCmUms NUMAHUE CULOBbIX U OCEEMUMENbHbIX

NPUEMHUKOB OM 0OWUX MPAHCHOPMAMOopos.

2.2 Pacyer MOIIHOCTH M BBIOOP 3JIEKTPOABUIraTeN]sl YCTAHOBKH (pacuer
MOIIIHOCTH M BBIOOP 3JIEKTPOABHUIaTe/si B NMPOAOKUTEJIbHOM pPeKUMe C HEH3-

MEHHOW HArpy3KOM)

3aoaua evibopa cmoum 6 mom, ymoodwvL 8bIOPAMb MAKOL 08UcAMENb, KOMOPbIL
b6yoem obecneyusams 3a0AHHbIL YUK paboyelti MAwUuHbl, UMemb KOHCMPYKYUI, Co-
OMBEeMCMmMBYIOUYI0 YCI08UAM IKCIILYAmayuu U KOMHOHOBKU C pabouel MawuHou u
€20 Hazpes He 00IHCEeH NPEeBbluamb HOPMANIbHbIL YPOBEHD.

Bvibop 0sgueamens He0ocmamouHOU MOWHOCMU MOJCEM NPUBECMU K Hapyuie-
HUIO 3A0AHHO20 MEXHOLO2UYECKO20 NPOYEcca U CHUNCEHUIO NPOU3800UMENbHOCHU

Mawunsl. Taxoce 3mo npusooum K ObICMpoMy 8bIX00Y U3 CMPOsL OBULAMEIIA.
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Heoonycmumoti sensiemes makdce ucnoiv3osanue ogueamenell 3a8blULeHHOU
MOWHOCMU, MAK KAK Npu 3MOM UMesi NOBbIUEHHYIO NePEOHAYANILHYIO CIOUMOCHb.
Anexmponpusoo pabomaem c nuskum KII/[ u koaghguyuenma maxcumyma.

Taxkum obpazom, 000CHOBaHHbIL 8bIO0OP O8UcAMEN 80 MHO20M Onpedeisiem
MEeXHUKO-9KOHOMUYeCcKue noxasamenu pabomsl, KOMNIEKCA «JeKmMponpusoo — pa-
boyas Mawunay.

Buvibop anekmpoodsucamens 0o6b1uHO npou3800UmMcs credyrowum o0pazom. cHa-
yana paccuumsléarom HeoOXoouMyl, a 3amem 3apanee 8blOPAaHHbILL 08ucameilb Npo-
gepslom Ha Hazpes u nepeepysky. Eciu osueamens ne yooenemeopsem yciogusam, mo
8b100P 80300HOBIIAIOM.

IIpoussooum nocmpoenue Hazpyzounou ouazpammol. Haepyzounas ouacpamma
UCNOJTHUMENbHO20 Op2aHa paboyel Mawunsbl npeocmasisiem cooot epagux usmeme-
HUsL MOWHOCMU HA 8ATY 08U2AMNEIISL 34 BPEMSL.

AP xkBm

630

TAuH

v

Cxema 2.1

LIpouzeooum evib0p dguecamens uz yCio8us.
P30 > Psxe  Pské = P30
Buioupaem osueamens cepuu: ..., Pn = ...kBm; n = ...%, cosep = ...;
Mmax/Mu = ...;
In/ln = ...;
Jj = ..keMm%;
Mmin/Mu = ...;
Mn/Mu =....

IIposepsiem 0sueamensv Ha nepezpy30uHyI0 CNOCOOHOCHb.
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Onpeodensiem uacmomy epaujenus Hauboabulel Hacpy3KU:
Nyaue = N1 — Puaub(nl-nnom)/Prom (2.2.1)
2o0e: nl — HoMuHALHASL YACMOMA 8PAWYEHUS]
Nyaus — HAUOOILUULL MOMEHM HA 8ATY O8USAMEJIS
Onpeodensiem HaUOONLUUL MOMEHM

Munaub = 9,55 -Pnaub/nuaud (2.2.2)
Onpeoensiem nepezpy30umnyio CnoCoOHOCMb d8ucamelisi Haubovblell Hacpy3Ku
Anave = Muaub/Mnuom (2.2.3)

20e Mnom — HoOMUHANBbHBII MOMEHM
Mnom = 9,55 - Puom/nnom
Anaub = Muaub/Mnom < Anep
llpunumaem k ycmanoske dsueamenv cepuu ... ¢ mex.0aHHbIMU
P=..«xBm
n=..%
cosQ = ...
I=..4
Unom = ... B
f= ... 00/mun
Mmax/Mu = ...
In/ln = ...
Jj=..kem’
Mmin/Mu = ...
Mn/Mu =....

(pacueT MOIIHOCTU U BBIOOP 3JIEKTPOABUTATEINS B MPOAOKUTEIIBHOM PEXUME
C IEPEMEHHOW Harpy3Koil)

lIpoussedem nocmpoenue Hazpy304UHOU OUASPAMMbL O8ULAMEIA.

P kBm p2

P1

P3

t MUH

Juaepamma 2.1
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11o naepyzounou ouazpamme onpeoensiem SK8UBAIEHMHYI0 MOWHOCHb 08ULAME.

Prxe= \/pzm+p22t2+p23t3+p24t4+p25t5+p25 t6 (2.2.])
t1+t+13+14+15+16
eoe: P1,P2,...,Pn — mowHocmu na eany osucamens, kBm;

t1,12,...,tn — npoooAHCUMENLHOCMb PAbOmbl 08UcAmMeNs NPU PaA3IUYHbIX
Hazpy3Kax.

IIpunumaem osucamens:

Tun ...,
Homunanvnas mownocms Pu = ... kBm;
Homunanvnas wacmoma eépawjenusi nHom = ... 00/MuH ;

Homunanvnoe nanpsowcenue ... B;
Homunanouwsiii k.n.0. nuom = ... %;
Homunanvuwiii kosghgpuyuenm mownocmu cos@ = ...,
llepezpyszounas cnocoonocmo A=....
IIposepsiem 0sueamenv Ha nepezpy30uHyO CHOCOOHOCHD.
Haubonvuuii u nHomunanvHwlli Momenm
Muaub = 9,55 Paus / Muaus, (2.2.2)
2o0e: P,u6 - Haubonbwan mowHocms 08ueamens, kKBm,
Nyaue - HACMOMA 8paujeHus npu Hauboavuell Hazpyske, 00/ MuH.
Noaue= N1 - [Puaus(Nl — Nyon)) / Pron ] s (2.2.3)
20e; Nj;— CUHXPOHHASL YACMOmMa 8paweHust, 00/ Mum,
Myon — HOMUHATbHASL YACMOMA 8PAUeHUS], 0O/MUH,
Py — HOMUHANBHAS MOWHOCMb O8ucameris, KBm.
Ilo (2.2.2.) paccuumvisaem: Muaub =
Onpeoensiem HOMUHAIbHBILU MOMEHM

Muom= 9,55 Pnom / nnom, (2.2.4)
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Onpeodensem nepecpy304Hyio CHOCOOHOCTb
Mnau6 / Muom = < A (2.2.5)
CnedosamenvHo, 8bIOPaHHLIL 08U2aMeNb NOOX0OUm OJisi pabomal.

(pacuem u 6bl60D 3]261(17’1[7066”2611’716]1812 6 NOBMOPHO-KPANMKOBPEMEHHOM pe-

HCUME

Haepyszounaa ouacpamma npedcmasnsiem coboti 3a8ucUmMocms MOWHOCMU HA
sany osuecameinsi om epemeHu. B naepyzounou ouacpamme yuumovigaemcs usmMeHeHue
VKA3AHHBIX 8eIUYUH, MOWHOCIU, KAK 8 pabouem, MaK U 8 NepexoOHblX PeHCUMAax.

Haepyszounas ouacpamma oannozo snexmpoosuecamers.

A

I fo 15 fo 13 to 14 t
Juaepamma 2.2

Onpedensiem no Ha2py304HoU Ouazpamme dK8UBAIEHMHYI0 MOUHOCHb
Poke= VP21 +P222+ P33+ P42t 1 +12+13+14+0,5-410 (2.2.1.)
2oe: P1,P2,P3, P4- mowmnocmos Ha eany, kBm
t1,12,13,t4- epems pabomul 060pY00BaHUSL C ONPEOENeHHOU  MOUWHOCMBIO.
10-8pems nays.
IIpooonsxcumenvrocms KaOUEHUS
HIBO=(t1+12+t3+t4/t]1 +12+t3+1t4+41t0)-100%

Ecnu npooonsxcumenvrocms 8Kk10YeHUs 0OKA3ANACL He CIMAHOAPMHOLL.
Ilpunumaem cmaunoapmuyro npoooaxcumeivHocms 6xkmouenuss (I[IB., —
15;25,;40; 60%).
Ilepecuumvisaem 3K6UBANEHMHYI0 MOWHOCMb OJis1 cmanOapmuozo 1B
Poxe .cm= Paxe NIIBO /I1Bcm (2.2.2)
Ilpunumaem k ycmanoske 0guecamenib, mexHuueckue OaHHvle 08UAMEJIsL:
Homunanvnasa mownocms Pu=...Bm;
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Yacmoma spawjenusi n Hom=... 00/MuH
Homunanvnoe nanpsiscenue ...B

Homunanoustit k.n.0.1 yon=... %;

Homunanonwiii koaghguyuenm mownocmu cosp=...
llepeepyzounas cnocobnocmo Mmax/Muom = ...

lIposepsiem osuecamens Ha nepezpy304HyI0 CHOCOOHOCHb
Haubonvwuit u nomunanvholti Momenm
Myaus= N1 — Praus '(nl‘nnau6)/PH0M (223)
2oe: Py - Haubonvwan mownocms ogueamensi, kKBm
N yaus —4ACMOMA 8paUieHUs Npu HauboabUel Hazpy3Ke, OO\VUH.
Muaub = 9,55 -Prnaub/ nuaubd (2.2.4)

Onpeoensiem nepecpy30umyio choCOOHOCMb
Muaub6/Muom < Mmax/Mnom,

C1e008amelbHO, NPUHAMDBLU 2JIeKMPOoO8ueamelb N00X00um (He nooxooum,) OJis
pabompi.

2.3 Pacyer ¥ mocTpOeHNE XapaKTePUCTUK YJIEeKTPOABUIraTe e

Paccuumvlsaem ecmecmeennyo mexanuueckyro xapakmepucmuky ogueameiis,
KPUMu4eckoe CKobiceHue:
Sxp= Snom (A +VA?-1) (2.3.1.)
20e: SHOM — HOMUHANbHOE CKOJIbIICEHUE
A-nepespy30unas cnocobOHOCmMb 08UAMEIIA.
Paccuumvleaem nomunanvnyro wacmomy eépawenus pomopa
nu =nl(1-Sn) (2.3.2)
20e nl — cunxpouHnas wacmoma epaujerus pomopa 0o/MuH
SH — HOMUHANIBHOE CKONbIICEHUE
Onpeoensiem MOMeHMbL 8 OMHOCUMETbHBIX OUHULAX
M = 2)/(Skp\S + S\Sxp) (2.3.3.)
Onpeoensiem MOMeHmMbl 8 H'M

M = M"*Mnowm (2.3.4.)
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coe: MHom — HOMUHAIbHBIN MOMEHM H'M

Onpeodensem uacmomy epaujeHus

n2 = nl(1-S) (2.3.5)
Onpeodensiem y2no8yio CKOpochvs pomopa
w2 = ny9,55 (2.3.6)
Tabnuya 2.1
Tlapamempor ecmecmseHHOU XapakmepucmuKou
S S\Sk SK\S SIA\S+S\Sk M* M u-m n w2
Hoeanvuwiii
X0J10CMO20 X0-
oa
Jleuecamenvhwii
pedrcum
Kopom .3am.
Ilpomuesosxa.
Pexynepam .
Topmoorcenue
A
Juaepamma 2.3
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Jna paznuynvlx pabouux 06vekmos mpeoyiomes 21eKmpoosucamentt ¢ pasiuy-
HbIMU XAPAKMEPUCMUKAMU, NOIMOMY NPU 8blOOPe INIeKMpPOoOsueamelis, NPUoOAUe20
8 Oeticmsue KaKou-1bo npouzso0CmMEeHHbll MeXAHU3M HeoOX00UMO, npexcoe 8ce2o,
BbIABUMb. COOMBENCMBYIOM N MEXAHUYECKUe C8OUCMBA 08U2AmMeisl XapaKmepucmu-
Kam npou3800CmMeeHH020 MeXaHU3MA.

Mexanuueckue xapaxmepucmuxu 1uslOm HA NPOU3BOOUMENLHOCb Acpeca-
ma, NiABHOCMb NPOMEKAHUSL NPOU3BOOUMENILHO20 NPOYECCA U, Ce008AMENbHO, HA
Kauecmeo npooyKyuu, N03Momy MexaHuieckas XapaKxmepucmuka A6usaemcs OOHUM U3
OCHOBHBIX ~NoKazameiel npu blOoOpe Mo20 Uil UHO20 INIeKMPOOSULAMEIIL.

Paccuumaem u nocmpoum nyckogyio u mMexamHuueckyio Xapakxmepucmuxy OJis
INEKMPONPUBOOA  METIbHUYBL.

Hannvie osuecamens:

Tun:

Poy=...x6m,

Myo= ...00\VIUH ,

Uion= ... K6M,

K03 puyuenm mownocmu ...,

KIlJ=...,

Mwmax/Muom=...,

CKOJIbIICEHUE 8 NYCKOBOM pexcume S=....

Pacuem npouzeooumcs 6 cnedyrowem nopsoke:

1.0Onpeodensem kpumuveckoe CKObIICeHUE:
Sxp= Snom(A + VA2 -1 ) (2.3.1.)

20e. A-nepeepy30ounas cnocobHocmb 08uUcamens.
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2. 3aodasascwv ckonviicenuem, onpeoesiemM coOomeemcmayuue OmHoCUmens-
Hble MOMEHMbL:
M =2M /(Skp/S + S/Skp) (2.3.2.)
Pezynomamet pacuema 3anocum 6 mabauyy 2.2.

3.0npeoensiem HOMUHANbHBIU MOMEHM.!

Muom =9,55Prom/nHom (2.3.3.)
4. Momenm npu pa3nudnbiX CKOTbIHCEHUSX:
M=M - Mnom (2.3.4.)
5.Yacmoma epawenus u y2noeas ckopocms pomopa npu nycke:
n2=(1-S) -nl (2.3.5.)
w=ny9,55 (2.3.6.)
eoe: 9,55-nocmosnnas enuduna.
Tabnuya 2.2
llapamempuvl ecmecmeennoll xapakmepucmurkou
S S\Sk SK\S SK\S+S5\Sk M* M u-m n2 W2

Hoeanvuwviu
X0N0CMO20 X0-

oa

Jleucamenvhwiil
pexrcum

Kopom .3am.

Ilpomueosgxa.

Pexynepam .
Topmooicenue

Ilycrosas xapaxkmepucmuka ogueamens (nocmpoums xapaxmepucmuxy). /s
PA3UYHBIX pabouux 00vbeKmos mpedyromcs 21eKmpoosueameny ¢ pa3iudHbIMU Xa-
PAKMepUCmuKamu, no3momy npu 8vloope 31eKmpoosucames, npusoosule2o 8 oeli-

cmeue Kakou-1ubo npouzso0CMeEeHHblll MeXAHU3M He0OX00UMO Npexcoe 8Ce20 6bl-
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A6UMb. COOMBEMCMBYIOM I MEXAHUYECKUEe CBOUCMBA 08U2amens XapaKmepucmuKam
npoU3800CMBEHHO20 MEXAHUZMA.

Mexanuueckue xapakxmepucmuKkuy e1usiom Hd NPou3800UmMeIbHOCMb azpe2amad,
NJIABHOCIb NPOMEKAHUS NPOUBOOUMENbHO20 NPOYecca U, Cled08amelbHO, Ha Kade-
CMBO NPOOYKYUU, NOIMOMY MEXAHUYECKAsl XAPAKMePUCTUKA SAGISeMCs OOHUM U3 OC-
HOBHBIX NoKazamelell npu 8bl0ope Mo2o Ul UHO20 IIeKMPOOSUSAMNEIISL.

Paccuumaem u nocmpoum mexanuueckyro xapakxmepucmuxy OJisi JJIeKmponpu-
6004.

Jlannvie osucamensi:

Tunlll01

Pu=100xem,

Nyon=150000\uun ,

Unom=440 B

Onpeoensem HOMUHATILHBIU MOK

Inom=PHrom/Unom n Hom (2.3.1)

Onpeoensem HOMUHATLHBIU MOK 8030Vaicoenus lanom npu Ie/Inom=0,05

la nom = Inom (1- 1e/Inom) (2.3.2)
Onpeoensiem HOMUHAIbHOE COnpomueeHue Runom
Ruom = Unom/la nom (2.3.3)

Onpeoensiem conpomusnerue Ra:

Ra = 0,5Rnom (1-n) (2.3.4)

Onpeoensem Homunanvryro 2./.C

Enom = Unom- la HomR a (2.3.5)

OnpeoensieM HOMUHANBHYIO Y2N08YI0 CKOPOCHb (WHOM:

WDyor = N HOM/9,55 (2.3.6)
Onpeodensiem CKOpoCmb UOEAIbHO20 XOA0CMO020 X00d.:

@, = wHom-Unom/Enom (2.3.7)
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Onpeodensiem HOMUHATIbHBIU MOMEHM

Mnom = Prom/w nom (2.3.8)
IIpou3600um nocmpoenue MexanuuecKol XapaKkmepucmuKky no 08yM mouKam:
1) M=0 w=w,=166pad/c uoeanvuwiii x010cmMoul x00

2)  M=Munom=637um @=wmHom=157 pad/c - HOMUHATLHBLI PEHCUM

@ A

o6

157

v

637 Mu-m

Cxema 2.2

2.4 Pacuer 3JIeKTPOOCBelleHNsl YCTAHOBKH U BHIOOP THIA CBEeTUWIbHUKOB

Cywecmayem 06a muna oceewjeHus:

1. Pabouee

2. Asapuiinoe

Pabouee oceewernue ssnsiemes ochouvim. OHO npeoHasHaweno Ojisi CO30aHUs
HOPMAIbHBIX YCI08ULL BUOEHUSL NPU OOCIYHCUBAHUU U PEeMOHME IIeKMpoobopy0o8a-
Hust. OHO 8bINONIHAEMCS NPU NOMOWU C8EMUTbHUKO8 00Ue20 HA3HAYEHUS.

Asapuiinoe oceewjeHue npeoHasHaveHo OJisi NPOOOINCEHUsL pabomvl U I6aKyd-
yuu r0oeti npu No2acanuu paboue2o 0C8eujeHus.

B oannom ounnomnom npoexme paccuumsiéaem oceeujetue..., 2abapumol no-

Mewenust (npumep) onuna 8§ Mempos; WupuHa 5 mempos, evicoma 3 mempa.
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s obecneuenuss HOPpMANLHOU BUOUMOCHU, OCBEUWEHHOCHL NOBEPXHOCTNU
O0JIHCHA COCNABIAMD.
Enop = 2004x; z= 1,1, k3= 1,5
Pacuem npouzsedem 08ymsa memooamu:
1) Memoo xos¢puyuenma ucnonv3osanus
IIpedsapumenvro npunumaem Kk ycmanoske ceemunvruxku muna JI/[0
Tun namnwi: ...,
Mowmnocmo namnol: ...Bm
Knacc ceemopacnpeoenenus ...,
Cnocob ycmanosxku — ...,
Ceemogoti nomok i1amn onpeoensiemcs no popmyine.
Fn= Enop-K-S7Z/n (2.4.1.)

eoe : Fn- cymmapnwiii ceemogoti nomok ecex 1amn ,im .

Enop- nopmupyemasn oceewgennocmeo, k.

K - xoagpguyuenm 3anaca.

S - nnrowaoo nomewenus , m?.

Z - omHoweHue cpeonell 0C8eUjeHHOCMU K MUHUMATIbHOLL,

1 - KO3ghuyuenm ucnob308aHUsL C6eMo8020 NOMOKA.
Onpeoensem uHoexc nomeweHusl.
j=S/h(A+B) (2.4.2)

20e : S — niowadv nomeweHus: M .

h - evlcoma nomeujeHus , M.

A- Onuna nomeweHus, M.

B —wupuna nomewenus, m.
B 3asucumocmu om unoexca nomeweHus evibupaem Ko3QP@OUYUEHM UCNONb3O-

B6AHUA C6€M06020 NOMOKA.

n=49%
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Paccuumvisaem ceemosou nomox Jnamn 00ecnedusarowull. HOPMUpPyemyro
0CBEUWEeHHOCMb!
Onpeoensiem KOIUYeCmao N1amn:
N= Fn/F (2.4.3.)

2oe : Fin —cymapHulil c6emosoii nomoK 1amn M .

Ilpunumaem Kk ycmanoske 1amnwvi
Tun: ...
Yucno ceemunvbHUKOS....
2. Memoo ydenvHoii MowHOCIMU
Tun céemunvHura — ...,
Cnocob ycmano6xu — ...,
ITnowaos nomewenus — ...
Hopmupyemas oceewyennocmo —....
Onpeoensem yOenbHyr0 MOWHOCHb
Pyo =16,5 em/m?.
Onpeoensiem CyMMapHyio YCMaHo8IeHHYI0 MOUWHOCMb JIAMA
Pycm = Pyo- S (2.4.4.)
20e : S - niowaosb nomeweHus , M.
Pyo - yoenvunas mownocmo ,6m \m? .
Onpeodensem 4ucno aamn 0 CO30aHUSL HOPMAMUBHOU OCBEUYEeHHOCT.
N= Pycm /P n (2.4.5)
20e: Pn - mownocms 00HOU 1amnbl, 6m .
Ilpunumaem Kk ycmauoske ...c6emusibHUKA (mun);, onpeoensieM Cnocoo ycma-

HOBKU, cpynnoesvlx JUHULL — ... WM.
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Onexmpuueckuii pacuém
s numanus paboueti oceemumenbHoU cemu 8bloUPaemcs WUMoK 0cCeeuyeHus
cepuil ...

Tun sviknoyamens Ha 88ooe ...,

Asmomamuueckue 8blKIOUAMen Ha 2pYNNoGulX JUHUSX ...,

Cmenens 3awumeot ...,

Cnocob ycmanosku — ...

Lum oceewenus 3anumuvleaemcst om omoeibHOU 2pynnel Cui06020 wKkaga. Ha

OOUH 2PYNNOBOL ABMOMAN NOOKIIOYAEMCS TUHUS, COCIMOAWAS U3 ... CBEMUTbHUKOSB.
Pabouuii mox macucmpanvhoii iunuu onpedensemcs no gopmyne:
Ip= N-PaAN3 Unom
2o0e : U - HomunomunanvHoe Hanpsiicenue ,B
N - yucno ramn 6 cucmeme ,um .
Pn - mownocmo oonoti namnsi, em .
Mazucmpanvusiii kabenv gvlOUpaemcs u3 yciosus
I oon. > Ipacu

2o0e : loon - donycmumbiii MaKCUMAIbHBIL MOK KADEs .

st macucmpanvHoli cemu oceeujerus 8vioupaem Kkabeib munda ... Mmm?
Onpeodensiem MoK 2pynnosou TuHUU.

Ip=N- Py/U (2.4.7.)

2o0e : N-uucno 1amn yCmaHo8eHHbIX 8 SpYnne ,ulm .

s npoknaoku ucnonvsyemcs kabeun ...( ... ) Mm?>.

IIpoussedem nposepky 8blOpaHHbIX Kabenell Ha NOMepIo HANPAICEHUs
Jlonycmumas nomeps Hanpsiicerus cocmasisiem ... %

Obwue nomepu HANPsHCEeHUsE OCEEMUMENbHOU CEML:

AU =AU 1+ A U2 (2.4.8)

2o0e . AUI-nomeps HanpsasiceHus 8 MacucmpaibHol cemu %
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AU 2 — nomeps nanpsoicenus 8 epynnosou cemu %
llomeps nanpsiscenus: 8 MacucmpaibHol cemu
AUl =M1/S1-ClI (2.4.9.)
20e: M 1-momenm Haepysku 00 wyuma oceewenus, H. .M.
S1-ceuenue nposoonuxa, mMm.
Cl-xo2¢uyuenm, yuumuoléaowuii NPUMEHIEMYIO CUCMEMY  HANpsdice-
HUSL.
Onpeoensiem MOMeHmM 00 WUMA 0C8EUeHUS
MI=PI - LI ‘107 (2.4.10.)
eoe: Pl-cymapHas naepy3ka macucmpaibHOU JTUHUU, G
LI-pacmonanue 0o yenmpa Hacpy3Kku, M.
AUI= ... %
Onpeoensem MomeHnm 2pynnosou TUuHUU
AU2 = ... %
Onpeodensiem obuue nomepu HanpPsHCeHUsL:
AU = %

Cﬂeaoeameﬂbno, nomepu 6 cemu He npeevluiaem donycmwwoe SHA4YEeHUe.

Pacuém asapuiinozo oceewenus
Coenacno 11Y3 asapuiinoe oceewernue cocmaensiem 0,05 Enop.
Eae= Jlk
Heobxooumbvlii ce6emogoli nomox asapuiino2o oceeujeHus. onpeoensiemcs no
Gopmyne:
Fas=FEas-S (2.4.11.)
20e: S-niowaosb nomewerus, m?
s asapuiinoco oceewerus no maoauye 8vloOuUpaem 1amny HaKkaitueanus Mouy-

Hocmoio 40 em, ycmanosnennyto 6 ceemunvHuxke b215-225-40
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Heobxooumoe xonuuecmeo namn:
N= Fae\ Fn (2.4.12.)
20e: Fn-ceemoesoui nomok namneol.
Jlamnel asapuiinozo oceewjeHuss NOOKIIOUAIOMCI Yepe3 BbIKIouameb asapuli-

HO2O oceeuieruA, KOWlOpbllZ 3anumvléaemcst om 8600HbIX KIEMM CULOB020 WKCZ@CZ.

Toxk asapuiinou cemu:

laé=N-Pn /U (2.4.13)

Ceuenue kabens agapuiino2o oceeujeHus
Tun ABBI2x2,5 mm?
loon =194
loon>las
194>0,24
IIposepka na nomepro HanpsceHus

AUas=Pas- Las-10°\S-C (2.4.14)

2o0e. Pas-mownocmo namn asaputinoco oceewjerus, 6m .
Las-onuna asaputinoti cemu, M.
S —ceuenue xkabens, mm.
C-koappuyuenm yuumol8arowjuii NPUMeEHIEMYH CUCTEM) HANPAHCEHUS.
AUas = %.
0,06<1,5%
CnedosamenvHo, nomepu HANPAXCEHUs He npegvluiaem 0ONYCMUMO20 3HA-

YEeHUAL.
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2.5 OnpenesieHne pac4eTHON HATPY3KHU

(pacuet Harpy3KH JJisi OTHOTUITHOTO 000PYAOBaHUS)

s epynnel 21eKMpOnPUEMHUKOE C MATIO USMEHAIOWUMCS 80 BDEMEHU PEdHCU-
MOM pabomvl MONHCHO NPUHAMb PACUEMHYIO INEKMPULECKYIO HASPY3K)Y PABHOU CPeO-
Hell Hazpy3Ke 3a HAubo.1ee 3a2PYHCEHHYIO CMEH):
Pmax = Pcm = Ku-Puomn (2.5.1)
2oe.: Ku — koagppuyuenm ucnonvzoganus
Prom — nHomunanvnas mownocms snexkmpoosucamens KBm
1 — YUCI0 dNleKmpoosueameieil, uim
Pcm =

Pmax = Pcm = xkBm

Maxcumanvras peakmushas MOWHOCHb Onpeoensiemcs no gopmyne:

Omax = Pmax-tge (2.5.2)
eoe: 1gp — maneenc yena

Omax = keap

Onpeodenus MaKCUMAanbHylo peaKkmueHyIo U MaKCUMAIbHYI0 AKMUBHYI0 MOW-
HOCMb, onpeodensieM NOJIHYI0 MOWHOCHb:

Smax = \/Pmax2+Qmax2 (2.5.3)
Smax = «ke-A

Maxcumanvrulii mok onpeoensiem no gpopmyrne:

Imax = Smax/\3-Unom (2.5.4)
Imax = A

(pacyeT 2NIeKTpUUYECKON HATPY3KH JIJIT Pa3HOPOTHOTO 000PYAOBAHUS 5 1
MEHBIIIE)

Llpu npoexmuposanuu curoBbIX NeKMPUYECKUX cemell 00Ibuoe 3HaAYeHUE
uMeem npasuivbHoe onpedeieHue paciemHblx NeKMpuUdeckKux Hazpy3oK, om KOmopbix
3a8ucum KanumaibHvle 3ampamol, pacxo0 NPOEO0OHUKOBOU NPOOYKYUU, 3HAYEHUE NO-
mepb 3NeKMPOIHePUU U IKCIILYAMAYUOHHBLE PACXOODL.

3asvluenue Haspy3Ku cebiile 0ONYCMUMBIX NPeoesios 8edem K nepepacxooy

npoeoénukoeoeo mamepuaia u yOOPOOfCGHUIO cmpoumeilbecmed, YMERbUEHUIO NPO-
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NYCKHOU CNOCOOHOCMU 2TIEKMPUUECKOU cemu U HapyuleHu1o HOpMaibHou pabomwl cu-

J106blX 3JZ€Kmp0npuéMHuK06.

Llpu smom adxxcHo npumeHsams MaxKou Memoo paciema, KOmopblii N0380.1uUJl Obl

onpeoenums pacuemmuyto Hazpy3Ky OIU3KOU K 0eticmeumenbHoll.

Onpedensiem mok, nompe0.isiemblii I1eKmpoyCmMaHO8KOU:
Ipacu =P/ 1,73Ucosp 17, (2.5.1.)
2oe: P - mownocms osucamens, kBm.

U - nanpsoicenue oguecamerns, kB.

1 - Koa(huyuenm nonezHoco Oelcmausl.

Ipacul = A

Ipacu?2 = A

Ipacu5= Ipacu3 = A

Ipacu4 = A
Onpeoensem MoK MaKkcumyma osueamenei:

Im=I11+12+13+14+15, A (2.5.2)

Mownocms, nompebnsemas ycmano8Koll.
Axmusnasn

Pu=PIl+P2+P3+P4+P5 kBm (2.5.6.)

Peaxmusnas
Om=Pltqf1+P2tqf2+P3tqf3+P4tqf4+P5tqf5 eap (2.5.7.)

Yeon cosuea pas
tqf=0M\Pm (2.5.8)

(pacder 3JeKTPUIECKON HArPY3KU METOJIOM aKTUBHBIX, PEAKTUBHBIX COCTaB-

I 1{0)11170:9)]

Hpu npoekmupoearHuu CUl06blX IJEKMPUHUECKUX cemeil OobUIOE 3HAYUCHUE
umeem npaeujlibHoe onpedeﬂeﬂue PAaACHEeMHbIX IJIEKMPUUECKUX HACPY30K 0Nl KOMOpbsblx
3asucum KanumdailbHbsle 3anipanisl, pacxod npoeoanukoeod HPOOyKI/;UM, 3HA4YeHue no-
meps 2JIEKMPOIHepcUU U IKCniyanayuoHrnsle pacxodbz. 3asvluenue HAZPY3KU cebluLe

Crtp. 32 u3 89.
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0ONyCmuUMbIX edem K nepepacxody npo8oOHUKOB8020 MAMepuala U YOOPOHCAHUIO
CMpOUMeNbCmed, YMEeHbUEeHUI0 NPONYCKHOU CHOCOOHOCMU DJIeKMpU4ecKou cemu u
HapYUWeHUO HOPMALHOU pabomvl CUNOBLIX DJIEKMPONPUEMHUKOS.
Ipu 5mom 8adxiCHO NPUMEHAMb MAKOU MEeMOO paciema, KOmopbwiil NO360uUl Obl
onpeoenums pacuemuyro Hazpy3Ky OIU3KYIO K 0etiCmeUmenbHoll.
Ilpu pacuéme obweti numaroweli cemu 0Jisi 2pynnvl nompeobumenei Heobxoou-
MO 3HAMb INEKMPULECKYIO HA2PY3KY. s 5mo2o onpeodensiem akmusHvle U peaKmus-
Hble cocmagnawue moxka 0isi nompeoumens.
la=K3'Ino-cosgp (2.5.1)
eoe: la — akmusHvle cocmasgnaowue moxa ogueamens, A
coSQ — Koahpuyuenm mowHocmu 0suecamens
K3 — xoagpguyuenm 3acpysku osucamens, KOMOpbl MOICHO NPUHAMD
PABHbIM
IHO — HoOMuUHanbHBIT MOK 08ucamens
Onpeodensiem peakmusHvie COCMABIAIOUWUE
Ip=K3Ino-sing (2.5.2.)
eoe: Ip — peakmusnvle cocmasasouue moka osueamers, A

Onpeoensiem HOMUHANbHBIU MOK 3JIeKMPOOsUcamelis
[10=PA3-U-cosgn (2.5.3)

2oe: P — nomunanvHas mowHocms ogueamens, kKBm

U — nanpsascenue numaroweu cemu, KB

coSQ — Koo puyuenm mowHocmu ogueamens

n — KI1/] anexmpoosueamers

Inol(lcx) = A

Inol(2cx) = A

Inol(3cx) = A

Tox nompebasemvili 0gueamenem 8eHMUIAMOPA

Ino2 = A

Tox nompebsembiii Osucamenem ObIMOCOCA
Ino3 = A4

Tox nompebasemvili 0gueamenem numameJis
Ino3 = A4

Tox nompebasemvlii 0sueamenem KoHaelepa
Ino3 = A

lal = A

la2 = A

la3 =4

la4 = A4
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la5 =4
Ipl =4
Ip2 =4
Ip3 =4
Ip4 =4
Ip5=A4

Onpeoensem cymmapHvle akmusHvle U peakmugHble moKu
Yla=Ilal+Ia2+... lan, A (2.5.4)
Yp=Ipl+Ip2+... Ipn (2.5.5)
Obwuti mox nompebisieMoll 2pynnotl ogueameinel onpeoeisem no gopmyne:
Ipacu=KoN(Y1a)*+(3 Ip)? A (2.5.6)
2oe.: Ko — koagppuyuenm oonospemennocmu(0,9)
Onpedensiem maHneeHc yana ¢
tgo=Ip/la (2.5.7)
Onpeoensem aKkmusHy0 U peaKmusHy0 MOWHOCMb 000pY008aHUsL NO HOpMY-
ne:
Pmax =N3-U-I'cosp, kBm (2.5.8)
Omax 2\/3'U°]°sin¢, KBap (2.5.9)
Onpeoenue MakCuMAanbHyl0 peakmusHylo U MAaKCUMATbHYIO AKMUBHYIO MOW-
HOCMb, onpeodesieM NOJHYI0 MOWHOCHb:

Smaxz\/Pmax2+Qmax2, kBA (2.5.10)

(ompenenenne pacuieTHON HArPy3KH METOI0M Kod(hpHIreHTa MaKCUMyMa)

Ilpu npoexmuposanuu cuno8vix 21eKMpUdecKux  cemeti OOabUIOE 3HAUEHUE
umMeem NpasuiibHoe Onpeoeienue PacyemHtblx dNeKMPUYECKUX HA2PY30K Om KOMOPbIX
3asucum KanumaibHvle 3ampamvl, pacxo0 NPOBOOHUKOBOU NPOOYKYUU, 3HAYEHUEe NO-
mepb INeKMPOIHEP2UU U IKCHIYAMAYUOHHbIE PACX00bl. 3a8bluleHue HAepY3KU CEblULe

0ONYCMUMbBIX 8edem K nepepacxody npo8oOHUKOB020 MAMeEPUald U YOOPOICAHUIO
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CMPOUmMenbCmed, YMeHbULeHUIO NPONYCKHOU CHOCOOHOCMU S1eKMPUYecKol cemu u
HapyuleHuo HOpMAaibHOU pabomsl CULOBLIX IJIEKMPONPUEMHUKOB.

Bce anexmponpuémnuxu pazdousaromes Ha epynnol ¢ 00UHAKOBLIMU 3HAYEHUIMU
Ko3ghuyuenma ucnonvzosanus u MowHocmu. Jlanuvie 3aHOCUM 6 mMabauyy O
Kaxcoou epynnvl nompebdbumesnei npu dmom HeobXooumo yuumwvlieams, umo Puom
oosicHa, npueedena k [IB=1.

Onpeodensem Mo0yab cunogol coopku M:

M =Pmax/Pmin, (2.5.1.)
20e: Pmax - maxcumanvnas mownocms epynn nompebumenet, kBm.
Pmin - Mmunumanvnas mowHocms 2pynn nompebumernet, KBm.
M= >3
Ilo mabnuye 013 xapakmepHuix 2pynn JJ1eKMPONPUEMHUKOE 3ANUCLIBAEM
3HaueHUue Kodaguyuenma ucnoib308anus, KodI(ouyueHma MOWHOCMU, MAHSEHCA
yena. [nsa kaxcoou epynnvl 31eKmMponpuémMHUKo8 onpeoesieM CpeoHIO aKMmuHyIo,
DPeaKmueHyio Haz2py3K)y 3a HauboJiee 3a2PYHCEHHYIO CMEH).
Pcm =KuXProwm, (2.5.2.)
rae: Ku-koaguimeHT nenoap30BaHus.
Puom-nomunanvhas MowHocms npuémHuxa, kBm.
Pcm = xBm.
Qcm =Pcm xtgo, (2.5.3.)
20e: tgp-maneenc yaua.
Pcm-cmennas akmusnas mownocms, kBm.
Qcm = Keap.

Cymmapuas — akmueHas,  peakmueHas  Hazpy3ka  numarwoweu  JUHUU
onpedensemcs no gopmyne:

Pcm. n =2 Pcm. 1, kBm (2.5.4.)
QOcm. 1 =2 Qcm. 1, kK8ap (2.5.5.)
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Onpeodensiem cpedneszseuleHoe sHavene Kodpouyuenma ucnoib308aHus.:
Ku =Pcm. 1/ 2XPuom. 1, (2.5.6.)
Onpeoensiem cpeOHes36euleHHOe 3HaUeHue 1gQ.:
tgp = Qcm. 1/ Pem. 1, (2.5.7.)
Io 3nauenuio tgp onpedensiemces kodghpuyuenm mownocmu cose: 0,78.

Dppexmusroe yucno eKMponpuUEMHUKO8 onpeoensemcs no opmyne:
nagh.= (XPuom)?/ XProm?, (2.5.8.)

20e.; XPuom-cymma HOMUHANbHBIX MOWHOCMEN d1eKmMPO- NPUEMHUKO8, KBm.

B 3asucumocmu om 3nauenus 3@pgexmusnoco uucia 1eKmponpuémHuKos u
Koaghuyuenma ucnonvzosanus no mabauye onpeoensiemcs  KodIQphuyuenm

MaKCumyma:
Kmax.= 1,57.
AKmusHass MakcumManibHas MOWHOCHb NUMAIOUell TUHUU!

Pmax.n =Kmax. XPcm.n, kBm (2.5.9.)

Peaxmusnas maxcumanvras MowHocmo TuHUU:
Omax.n =Kmax*xQcm.n, keap  (2.5.10.)
llonnas mowHocms cun060t cOOpKU:
Smax.n =N Pmax.n*+ Omax.n? kBa (2.5.11.)
Tox nompebnsemviii aunuei Imax, A:
Imax =Smax./N3U, A (2.5.12.)
Pacuém ons opyeoeo obopyoosanus ananoeuuen, oanHvle 3aHOCUM 8 MAOIUYY
Ne 2.3

Bepcus: 1.1 Ortaenenne cpegHero npodecCHOHATBHOTO 00pa3oBaHUs Ctp. 36 u3 89.




MeTtoauyeckne peKOMeHIAUMHU K BbIoJIHeHUI0 BKP

08.02.09 MoHTax, HalaKka U AKCIUTyaTalus 3JEKTPO0OOPYAOBAHNS IPOMBIIIIJICHHBIX U

I'paXaAaHCKUX S,HaHI/Iﬁ

Tabauya 2.3
HaumenoBanuey3nos u |KomudecTBo|YcraHoBneHHas Monyne (Koag- |Tpurono- |Cpennsis mom-  [Oddex-  |Koad- MakcumanbHas pacuéTHast Makcu
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HHUKOB NoJb- |QYHKIHUS |HYIO CMEHY JIeK- ma Kmax pacuér
30- co3/tgo Tponpu- HBIN TOK
Banns EéMHHUKOB Imax,A
Ku m
Ponom.xBr |X Pewm, QCM, Pmax, [Qmax, [Smax,
kBT kBT KBt kBt kBt kBA
BOJIHUEPOBILIUK
Hoxn
Vknaguuk
Benrtunarop
TpaHCIIOPTEp
Tpancnoprep
TpaHCIopTep
OIn.ruIp. TOpMO3
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2.6 KOMl'leH(:alll/lﬂ peaKTHBHOﬁ MOIIIHOCTH M ONIPpE€aACICHNE MECTa YCTAaHOB-

KM KOMIICHCHPYIOLLEr0 YCTPOHCTBA

Yacmo snexmponpuémnuros s ceoel pabomuvl NOMpeoaAIOm U3 cemu moabko
AKMUBHYIO MOWHOCMb (TAMNIbl HAKAIUBAHUS). V d2mMux 21eKmMpOnpUEMHUKO8 MOK CO G-
nadaem no @aze ¢ NPUNONCEHHbIM HanpsaxceHuem. /[pyeas dce 4acms 31eKmponpu-
EMHUKO8 C HanudueMm UHOYKMUBHO20 CONPOMUBIEHUs 8 npoyecce pabomuvl nompeo-
JIIOM He MOJbKO AKMUBHYI0, HO U PeaKmueHyr0 MOWHOCMb, He0OX00UMYo OJisl CO-
30anusl 2IEKMPOMASHUMHBIX HOJELL.

Y omux snexkmponpuémnukos mox omcmaém om npuiOHCeHHO20 HANPIANCEHUs]
HA HeKOMOpblU Y20, Ha3zvleaemvlll y2iom cosuea gas. Kocunyc smoeo yena nasviéa-
emcs Koappuyuenmom mowHocmu. Yem menvuie cosue ¢az, mem oaudxce KOCUHYC
yena k 1 m.e. npu mex e 0eucmeyiowux 3HAYEHUAX HANPIHCEHUL U MOKA AKMUBHAS
MOWHOCMb 803pacmaen, 8 Mo 8pems KaK peaxmueHas YMeHbUaencs.

C ymeHnvuenuem Ko3gpuyuenma MowHoCmu 6ce 36eHbsl dJIeKMpPU4ecKou cemu
3azpyarcaromcesi OONOJIHUMENbHOU PeAKMUBHOU MOWHOCMbIO, NYIbCUpYIowell 8C€ 8pe-
M5l MeHcOy UCMOYHUKAMU NUMAHUSL U IJIeKMponpuémMHuxamu. Tak 60 écex 36eHbsx
cemu, npu mMou dice GeiuduHe NOMpPeOseMol aKMUSHOU MOWHOCMU 8o3pacmaent,
803pacmarom nomepu HAnPAXCeHus y Hauboaee YOaiéHHvlx nompeobumerel.

Cpeocmeamu KOMHeHCAyUuU peakmusHOlU MOWHOCMU HA NPOU3BOOCMEE MO2YMm
ObIMb CUHXPOHHbIE 0gueamenu u bamapeu cmamuideckux KOHOeHcamopos.

Komnencayusa npu nanpsiocenuu 6(10)xkB moocem gvinoinamscsa ogueamesimu,
a npu nanpsixcenuu 0,38(0,66) kB monvko bamapeu cmamudeckux KOHOEHCaAmopos.

ODKoHOMUYECKU 1YenecooOpasHo UCNONb308AMb PEaKmueHy0 MOWHOCMb Npu
Hanpsixcenuu 6(10) kB, eciu smo ne @vizvieaem ygerudeHus: MOWHOCMUY UlU YUCIA
mparcgopmamopos na yexosotu TI1.

Yemanoska bamapeu cmamuyeckux KoHOeHCamopos 8 cemsx ¢ HAnPsA#CeHuem

0o 1000 B noszeonsiem chHusums MOWHOCHb mMparcgopmamopos yexosou TII unu
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VMEHbUUMb HA2PY3KY NUMAIOWUX TUHUL, NOOKII0Yas bamapero Cmamuyeckux KOH-
0eHCcamopos K WUHONPOBOOAM UL CULOBLIM PACNDEOeTUMENbHBIM NYHKMAM.

Mowmnocms 6amapeu cmamuyeckux KOHOEHCAMOPO8 NPU HANPANCEHUU 00
1000B. Heobxooumo 6vibupams makxou, 4modvbl OHA NOJIHOCMbIO KOMNEHCUPOBAd
peakmugHyo mowHocms. Homunanenas mowHocmes bamapeu 00axcHa Obimb O1U3KA
K pacyémHou MOWHOCMU.

B oannom npoexme na cmopomne Huzuie2o Hanpsdicenus 0Jisk KOMHEHCAyuu pe-
AKMUBHOU MOWHOCMU UCNONIL3YIOMCA KOHOeHcamopHvle Oamapeu. Peaxmuenas
MOWHOCMb KOHOGHCAMOPHOU bamapeu onpeoesiemcs no oopmyne:

Qxy = Pmax(tgpl-tgp2), keap (2.6.1)

2oe: Pmax — maxcumanvras mownocms akmuHou HA2py3KU yexa 6 4acvl MaK-

cumyma
tgpl — maneenc yena 0o komneHcayuu
1gp2 — maneenc yena odxcuoaemulil nocie KOMneHcayuu

1lo pacuémnvim OanubiM npuMeHsemcs: KOHOeHCaAmMOPHAs YCMAHOBKA ....

Komnencayusa peaxmusnou mowHocmu yexa ocyujeCcmesaemcs yeHmpaiusosa-
HO ¢ NOOKIOYeHUuemM bamapeu K 6600HO pAcnpeOeumeibHol YCMaHo8Ke.

Peaxmuenas mownocmo ....

Q = Omax — Qko, keap (2.6.2)
20e Qmax — MakcuManbHas peakmueHas MOUHOCMb yexa
Qk6 — mowHocmov bamapeu KOHOeHCAmopos, Keap

Ilonnas mownocme, ....

S = \(Pmax?*+0Q?), xe-A (2.6.3)

20e: Pmax — maxcumanvras akmueHas MOUWHOCMb Yexa, Kkeap

Yeon cosuea paz nocne xomnencayuu

Kocumnyc yena:
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cosp = Pmax/S (2.6.4)
cosp = 109/639 = 0,2

2.7 Bp10op 4HC/1a M1 MOIITHOCTH CHJIOBBIX TPAHC(POPMATOPOB U THIIA

NnoACTAaHIMH

Buibop muna, yucna u cxemvl numanus 3a6ucum om GeIUYUHLL U XApPAKmepa
NeKmpuyeckux Hazpysok. llpu 3mom 00NdHCHbI yYuumsvieamovcs KOHGuUaypayuu npeo-
npuamusl, pacnoaodicerue 000pyo0o8anus, yCi08us OKpyxcaroueli cpeovl, mpedosanu-
AMU NOHCAPHOU 0e30NACHOCMU U ITeKMPOoOe30NacHOCMY, MUNA NPUMeHAemMo20 000-
pyooeanus. Tak Kaxk 6 0aHHOM Clyyae UMemcs nompedumenu 8mopou Kamezopuu,
Mo HeoOX00UMO nUMAaHUe om 08YXMpPaHCHOPMAMOPHOU NOOCMAHYUU.

Lexoevle mpanchopmamopHvie NOOCMAHYUU NPUMEHAIOMCSA O HENnocpeo-
CMBEeHHO20 3NeKmpocHabcenuss 0b6vekmos. OHU cocmosm U3 wKagos 6blCOK020
Hanpscenus, mpancopmamopos u wKagoe Huzko2o Hanpsixcenus. Llexosvle
MpancghopmamopHvle NOOCMAHYUU YCMAHABTUBAIOMCA 8 YeXaX 8 HeNoCPeOCMBEeHHOU
O1u30CMU K nompedumentio, 4mo no36oasiem yoeuleeums pacnpeoeiumenbHylo cems.
U3-3a cuudicenuss nomepu HaAnpAMCeHUs NOABIAEMC 803MONCHOCb OONOIHUMDb JiU-
HUI0 MACUCMPATIbHBIMU PACHPEOeTUMENbHBIMU WUUHONDPOBOOAMU.

Texnuueckue oannvie 2KTII — 1000

Mowmnocms  cunogoeo mpancgopmamopa: ....kBa Homunanvnoe nanpsoice-
Hue:...kB

Homunanvnoe nanpsiscenue na cmopome 8vicuieco HanpsiceHus. ...KB

Homunanvuwiii mox coopnvix wiun: ...A

PYHH = ... 4

Tox a1exmpoOuHaMuyecKol CmouKoOCmuy COOPHbLIX UUH:
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VBH = 64 kA PYHH = 60xA

Tox mepmuueckoii cmotikocmu cooprvix wiun YBH = 25kA-c

PYHH = 25kA-c

Homunanvnoiti  mox  evikmouwamens  omxooswux — aunuu: PYHH ——
4004;6304,;10004

KTII enympennei ycmanosku. KTII nanpsioccenuem 6-10/0,4 kB naubonee wiu-
POKO NPUMEHAIOMCS OISl HeNOCPEOCMBEEHHO20 INeKMPOCHAOHCEHUSI NPOMbBIULTIEHHBIX
00bekmos, ycmanosok. Taxue noocmanyuu yYCmaHasiu8arOmcs 6 yexax u op. nome-
WeHUsX 6 HenocpeoCmeeHHou Oauzocmu om nompebumeneu, UYmo 3HAYUMETbHO
ynpowaem u yoeuiesisiem pacnpeoeiumenshyto cems U 603MONCHOCb BbINOIHAMb €€
COBEPULEHHBIM MACUCTPATIbHBIM U PACHPe0eTUmelbHbIM WUHONPOBOOAMU.

Komnnexmnwie yexosvie TII evinonnsarom nanpsioicenuem 6-10/0,4 kB ¢ mpanc-
gdopmamopamu 0o 2500kB-A. Ha cpasnumenvrno Hebovuiue niowjaou, 3aHUMAemMoul
KTII, pasmewarom cunogou mpaucgopmamop, KOMMYMAYUOHHYIO 3AUWUMHYIO U U3-
MepUumenvHylo annapamypy u npu HeobXxoO0umMocmu CeKYUOHHblU agmomam Ois npu-
coeouHenus 6mopoco komniekma 08yx mpancgopmamoprou KTII. B KTII na cmo-
POHe @vlcule20 HanpsdiceHus npumeHsiomcs npedoxpanumenu IIK u eviknouamenu
BHP, na cmopone nuswezo Hanpsoicenus npeooxpanumenu KT uiu aemomamuue-
ckue sviknouamenu ABMKTII enympenneii ycmanoeky cocmosim u3 mpéx OCHOGHbIX
INEeMEHMO8: B800HO20 YCMPOUCMBA, CUI0B8020 MpaHchopmamopa u pacnpeoenu-
MeNbHO20 YCMPOUCmaa.

Beoonoe ycmpoiicmeo evicokoeo nanpsiicenuss muna BB-1 npedcmasnsem co-
0ol mMemaniuyeckul wKag, YKpeniéHHwlil Ha Oake CUl08020 mMpaucghopmamopa,
8600HOe ycmpoticmeo muna BB-2 3akpuimbiii wkag, co 6CMpoenHbIMU 8 He20 Gbl-
kmouamenamu Haepysku muna BHP-10 u ¢ npedoxpanumensimu muna [IKT. B 6bi-
Kaouamensb Ha2py3Ku NpeoHasHader OJisi OMKIIOUEHUs MPanchopmamopa co cmopo-

Hbl 6blCUlecO HANPAINCEHUA NPU XOJIOCNIOM xo0e unu npu HOMUHANILHOU HazcpysKe. Hpu
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KOPOMKOM 3AMbIKAHUU MPAHCHOPpMAmMop OmKuoyaemcs npeooxparnumenem. Jlis
omKnOUeHUs: 00OHOU U3 auHul 6 wxag)yy muna BB-2 umeromcs cvémHvlie wuHHblE
Haknaoku. Pazoenka 6blcOK0BOIbMHO20 Kabens npedyCMOMPEHHAs CYXasl.

Cunosou mpancgopmamop muna TIIJI umeem ecmecmseHnoe MacCIsHOe
oxnaxcoenue u eepmemuynblli 6ax nogvlulenHol npounocmu. Hanpsowcenue pezynupy-
emcs npu OMKIOUEHHOM OM cemu mpancpopmamope.

Tpancpopmamopol cuabxcaiom 31eKMpPOKOHMAKMHBIMU MAHOMEMPAMU BAK)-
VMHbIMU 011 KOHMPOJIA 6HympeHHe2o daesnenus. [losviuenus 0asnenus, 8v136aHHO20
OypHbIM 2a3000pa308anuem npu GHYMpPEHHUX NOBPEHCOCHUSIX, KOHMPOIUPYEMCsl peie
oasneHusl.

Pacnpeoenumenvnvie ycmpoiicmea cocmoam uz Habopa Memaniiudyeckux uKa-
Gho8 ¢ BMOHMUPOBAHHOU annapamypou, OUWIUHOBKOU U NPOBOOAMU. 3AUJUMHO-
kommymayuonHwitl annapamypou KTII aensaiomces 6030yuiHble agmomamuyeckue bi-
kmoyamenu cepuu ABM-4; ABM-10 6b106ud#cH020 ucnojHenus, Komopbvie pacnoo-
JHCEHBL 8 3AKPLIMBIX WKADAX,YNPABIAIOMCS PYUKAMU UL KAIOYAMU, PACHONONCEHHDI-
MU Ha 0eepyax wikagos. HMzmepumenvuvie npubopsl u pene pasmeujeHvl 8 OmceKax
npubopos u na osepyax wkagos. llpu 08yxpsaoHom pacnonodxdcerHuu KOMNIEKmMHOU
Mpanc@opmamopHol noOCmManyuu psobl COCOUHAIOM WUHHBIM MOCIOM, KOMOPbILL
cOCmoum u3 Memaiiuyecko2o Kopooa ¢ COeOUHUMENbHLIMU WUHONPOBOOAMU U NP O-

800aMU.

2.8 Bo100op TOKONPOBOA0B, 3AlIIUTHOM aANNAPaTypPbl

B ycnosusix HopmanvHoti sxcnayamayuu 31eKmpoo60py008anus KaicOOMy npo-
B00HUK)Y COOMEemcmeayen onpeoesénuvie OIUMmenbHo 0ON)YCmumble MoKogble Hacpy3-
Ku. B c6sa3u ¢ amum 6ce npo8OOHUKU INeKMPUUECKOU cemu npoeepsaom no 0OnyCcmu-

MOMY Hacpesy NMOKOM.
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s eblbopa ceueHust u NposepKU NPo8o008 U Kabesel ucnoib3yem maobauybsl,
npugeoénnvie ¢ 11YD. /s amoeo cocmasnsawom pacuémmuvie moxu, nompeodisiemvle
oguecamenem ¢ OIUMENbHO OONYCMUMbIM MOKOM, NPUBCOEHHVIM 8 mabduye O npo-
60006 U Kabenel.

Ycnosue evibopa npoeooos no nacpegy:

Ip<Ioon

eoe: Ip — mox nompebasemviii 0sucamenem, A

loon — npedenvro donycmumviii MOK HA2PY3KU ON51 OAHHO20 CeYeHUsl NPo-
800HUKA.

Onpeoensem pacuémmnvlii MOK:

Ipacu. =P/N3xUnom. Xcosp Xy, (2.8.1)
2oe. P — nompebnsemasn mownocmo, kBm.

Unom —nomunanvroe nanpsxcenue, KB.

COSP—K02(Puyuenm mMowHoCcmu.

N — KO3 uyuenm none3Hoeo Oeticmausi.

Ipacu.= A.

Ipacu<loon

75,54<1404

Ipunumaem kabenv ABBI" 4x70mm?

IIposepum kabenvb Ha nomepu HANPAHCEHUSL:

AU=10° -P- L/U~NRo+Xo) (2.8.2.)
2oe: P-HOMUHANbHAS MOWHOCHb, KEM.
L-Onuna numaroweu 1uHUU, KM .
Unom-nomunanvHoe Hanpsidicenue, 8
Xo-peakmugHoe conpomusneHnue, OM/KM .
Ro-axmuenoe conpomueénenue, om /K.

I1gQ - maHeenc yana Hazpy3Ku .
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AU= %
0,1%<5%
Llonycmumvie nomepu nanpsoicenus 6 aunuu cocmasniem 5%. Credosamens-
HO, 8blOpaHHBLI Kabelb Y0081emeopsiem YCi08UsIM.
(BBIOOp TOKOTIPOBOJIOB 3AIIUTHON ammapaTypsl MPU OOJIBIIIOM KOJIHYECTBE TO-

TpeduTenei)

Bce nposoonuxku cemu nposepsiom no 0onycmumomy moky Hazpy3Ku, 0Jis 2mo-
20 CONOCMAsAIOm pacyémuvle MOoKU 21eKmpooOopy008anus ¢ OIUMenIbHO OONYCmu-
MblMu moxkamu Haepy3ku. IIpouzsedém evlbop npoeoOHUKOBOU NPOOYKYUU, 3aNUMbL-
sarowel ....
Tox, nompebasemblil yCMAaHOBKOL

Ipacu. =P/N3xUnom. Xcosp Xy, (2.8.1)
2oe. P — nompebnsemasn mownocmo, kBm.

Unom —HoMuHabHoe HanpsiiceHue, KB.
CcoSP—K02hPuyuenm mowHocmu.

N — Koo uyuenm none3Ho2o oetcmausl.

Jleuecamenw (0bopyoosanue)
Ipacu= A
Yenosue vibopa:
loon>In.0 (2.8.2.)
19>6,7 4
Buibupaem ona nooxknouenus kabenv mun ABBI. Ceuenue Haxooum no mao-
auye [1YD ceuenue 4x2,5 mm?.
Buibop pacuem asmomamuueckozo swvikmouamens, 3awuwarowezo 060pyoo-
8aHue om nepezpysKi U KOPomKo20 3aMbIKAHUL:

menJiosoll pacuyenumeliib-
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Imp=1,251n.0 A (2.8.3.)

3]l€Kmp0MCZZHZ/H’l1HblLZ pacyenunieio

Iom=1,2 Inux=1,2-7-Ipacu=A (2.8.4)

Tun evikmouamensi BA51-25 Imp=10 Iycm =1004

Pacuem no ocmaitbHOM) 060py006aHm0 ananocuver, OoaHHble pacuema ce0-

osmcest 6 maoauyy 2.4

1.
2.
3.
4.
5.
6.

Tabnuya 2.4
Haumenosanue Prom 1 Tun Ce- Tun asmomamuy.8bIKIIOYAMENS
Kabe- ye Texnuueckue oaxHvle
JA Hue
Tun Uno | Ino | Im | Iycm
M M p
obopyodosanue

Ilpouzeedém pacuém macucmpanvHvix cemetl. Bvibop ceuwenuti macucmpanso-

HBIX cemell NpoU3800UMCsl N0 MAKCUMATIbHOMY MOKY HA2PY3KU. Imax = A

Ceuenue xabens ABBI cocmaensem 25m?  Ioon= A

Ilumanue WKCIC])CZ ynpaejieHus ocyuiecmeiiemcs 66800HO- pacnpedeﬂumeﬂb%m

ycmpoﬁcmeoM, I’lp01/l36€()éﬂ/l 6bl60p asmomamu4ecKkoco evblkjiiodameliisd, ocyuiecmelis-

rouje2o 3awumy 060py008aHUsL:

Tox mennosoco pacuyenumeiii.

Imp 2 1,1lpac = A (2.8.5)

Tox YCMAHOBKU 9]IEKMPOMACHUMHO20 pacyenumelisi.

Iycm = 1,2 -Inux (2.8.6)
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eoe: Inuk - nuxoswiii mok A
Iyem= 1,2 (Inyck m +(Imax-xulnom max)) (2.8.7)
Iyecm= A

Texnuueckue oanmnvie ABMOMAMULECKO20 GbIKIOUANE]ISL

munBAS51-31

Imp =634

Inom = 1004

Unom = 380B

Onpeoensiem nomepro HanNpPsHCEeHUsl 8 cemu

U=100000xPxIx(r+xtgf )/ U? % (2.8.8.)

Ymo ne npesviuwiaem oonycmumoe 3Hadenue, 5%.

2.9 PacueTr TOKOB KOPOTKOI'0 3aMbIKAHUSA

OCHOBHBIMU NPUYUHAMU B03HUKHOBEHUS KOPOMKUX 3AMBIKAHUL 8 Cemu s6sl-
emcsi nogpedcoenUe U30IAYUU OMOENbHbIX YACmell IIeKMPOYCMAHO8KU U COeOUHEHUe
MedHcdy coOoU MOKOBeOYWUX yacmetl npu SMoM, d MaxxHce HeNnpPasuibHvle 0elCmals.
obcydcusarowe2o nepconaa.

Pacuem moxoe Kopomko2o 3amMbIKaHUus c800UMCs K cledylouemy: cocmasie-
HUe pacyemHoll cxembvl, 8 KOMOPYIO 6X005M 2eHepamopbwl, TUHUU dJleKmponepeoa,
mpancgopmamopusvie NOOCMAHYUU U 8CE DNIEMEHMbL, PACNONONHCEHHbIE MEHCOY UC-
MOYHUKOM NUMAHUS U MOYKOU KOPOMKO20 3AMbIKAHUSL.

(PacueTHas cxema 1emnu KOPOTKOTO 3aMbBIKAHHS )

Pacuem mokos kopomkoeo 3ambiKawus NpoOU380OUMCA 8 OMHOCUMENbHBIX
eounuyax. /[ns amozo npunumaem bazuchyro mowpocms  S6az = 100MBA. Ilepsvim
YUacmKom A61Aemcs 6030YVUWHAsA TUHUA 21ekmponepeday. Onpeodensem UuHOYKmMUeHoe

conpomusnerue no popmyne:
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X1=XoxIxS,6a3
Ucp (2.9.1.)

20e: Xo-uHoykmueHoe conpomueiienue 00Ho2o Kuiomempa kabenss Om/km,

[ -Onuna 6030ywHOU TUHUU, KM.
S,6a3 - bazucnas mownocms, MBA.
Ucp-nanpsioicenue oannoti cmynenu, KB.
Onpeoensiem conpomuenenue mpancgopmamopa no popmyne:

X2=0,01-Ux%-So
SH.mp (2.9.2.)
eoe: Uxk%-Hanpsicenue KOpomko20 3aMbIKaHUS,

SH.mp.-HomuHnanbras mowHocms mpancgopmamopa, MBA
bazoewiii mox cmynenu
16 = S6/v3-U6, A (2.94.)
Onpedensiem akmuenoe u UHOYKMUBHOE CONpomusieHue KabeabHou TUHUY ce-
yenuem 185 mm no ghopmyne:
X3 =X0-1-S6\Ucp (2.9.5.)
r3=r0-1-So\Ucp (2.9.6.)
Onpeodensiem axmueHnoe UHOYKMUBHOE CONpOMUGIEHUEe Kabens, NUmaroueo

noocmanyuio no gopmyne:

X4=X01-S6\Ucp (2.9.7.)
r4=ro-So\Ucp (2.9.8.)
Onpeoensem noanoe conpomusiieHue 00 mouku Kopomkozo 3amvikanus Kl :
2X=X1+X2+X3+X4 (2.9.9.)
2X 1=
2rl =
ZI=VXrl +3XI (2.9.10.)

Onpedensiem mpexgaszHulii MOK KOPOMKO20 3ambikanus 6 mouxe Kl :

Ix31=1,6a3/71, kA (2.9.11.)
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Onpeoensem yoapHblil MOK KOPOMK0O20 3amulkanusi 8 mouke Kl :

Iyo = kyo-V2 k3, kA (2.9.12.)
2.10 Bb160op BHICOKOBOJIBTHOTO 000PY10BAHMS

Haoeoicnas paboma annapamos u moxogeoywux ycmpoucmes 8 ONumeibHOM
pedicume obecneuusaemcs nPAsUIbHbIM 8b100pOM NO HOMUHATLHOMY MOKY U HANPSi-
JHCEHUTIO.

B pesicume kopomro2o 3ambiKaHUusi HA0EHCHASE paboma annapamos u moKoge-
OYWUX YCmpoucms obecneuusaemcs COOmMeemcmeuem GvlOPAHHbIX NAPAMempos
YCMpOoUcma, YCio8UAM MePMU4eckou U d1eKmpoOUHAMULECKOU YCIMOUYUBOCTIU.

IIpouseedem nposepky kabens, numarowe20 npusood mypOOKOMApeccopa Ha
MepMUYEeCcKy0 YCmoudusocmo.

s smozo onpedensem deticmeumenvHoe 8pemsa cpadamvl8aHus 3aujumoi.

1= 13awy + t6bIK (2.10.1.)
eoe: t 3auy —epems cpabamvl8aHUs 3auWUmol, C;
18bIKI —8peMs cpabamul8anus 8bIKIIOUAMENs, C;
Koagpdpuyuenm p:
P=1/1c0 (2.10.2.)
eoe: I —ceepxnepexoOHblil MOK KOPOMKO20 3aMbIKaHUsl, KA
[ o0 -Oeticmeytoujee 3HayeHue Mmoka KOpoOmKo20 3amMblKaHusl, KA.
p=117/1,17 =1
na cucmemvl HeoepanuyeHHOU MOWHOCTU!
=10 =Ik3 (2.10.3.)
Ilo kpusvim npusedeHHo20 8pemenu  onpeoensieM NpUuBeOeHHoe 8peMs Cpa-

OamuvlBaAHUA:

tnp =0,9
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Haumenvuee ceuenue xabens, npu Komopom o 6yoem mepmudecku yCmoudu-

8bIM MOK)Y KOPOMKO20 3AMBIKAHUSL:
Smy=A-Ix3-Vinp, mm? (2.10.4.)
20e: Smy —mepmuiecKku ycmouyugoe cevenue, MM.
A-k03¢hhuyuenm

Bnuoicariumee cmanoapmuoe ceuenue cocmaensem 25 mm?. Ceuenue kabens 3a-
numvlearowieco mpancgopmamopHuylo noocmanyuto cocmasisiem 70mm? creoosa-
menbHO, OHO COOMBEMCmaEyem mepMuiecKol YyCmouyueoCcmu.

s omxnouenus mpawcgopmamopa 8 Kamepax BblCOKO20 HANPA*CEeHUs
YCMAaHAasIUBAIOMCsl bIKII0YAMENU HACPY3KU.

IIpoussedem 6vib0Op 8vIKIIOUAMEN HACPY3KU:

Tabnuya 2.5
Pacuemnuvie Llonycmumvie
Unom =... kB Unom =... K¢
Imax = ... A ITHom = .. 4
Iyo =... k4 Imax =... kA
I3 =... kA4 lomk =... kA
Ik3kl-tnp = ..kAc I4-t4=.xAdc
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[Iponomxkenue Tadim. 2.5

lIpedoxpanumens
Unom =... kB Unom =... kB
Inom = ... Inom = ... 4
Ik.3=.... Imax = ... k4

Taxum mexuuyeckum OaHHbIM coomeemcmeyem 6blKII04YAmelb HAcpy3Ku BHII-

17

Ilpouzsedem evibop mpancghopmamopa moxa
Tabnuya 2.6
Pacuemnvie Jlonycmumvie
Unom =... kB Unom =... kB
Inom = ... Inom =... A
Iyo = ... Imax = kounV2 Inom = ... Ka
Ixstnp =... kA-c Kt Inom -t= ... kA c

Tun mpancgpopmamopa moxa TIJI-10

2.11 Omnpenenenue cnoco00B MycKa IJEKTPOJABUraTesieil 1 BbIOOP IMyCKO-

BbIX, PEryJMpYIOIIUX U TOPMO3HBIX PE3UCTOPOB

(myck nBurarens ¢ Ga3HbIM POTOPOM)

Ilyck acunxponnoz2o oOeueamens CONPOBOHCOAEMCSL NEPEXOOHBIM NPOYECCOM,

06yCﬂ06ﬂ€HHblﬁ nepexodOM pomopa, U MEeXAHUYECKU CBA3AHHbIX C HUM yacmell uc-

NOJIHUMENIbHO20 MeXaAHU3MAa, U3 COCMOAHUA NOKOA 6 COCMOAHUE PABHOMEPHO20 6pa-

WEeHUA, Ko20a BPCIWCUOWML? MOMEHmM O8u2ames ypasrHoseuusaencs CyMMOZZ npomu-

800€UCMBYIOUUX MOMEHMOB, OCUCMBYIOWUX HA POMOp 08UcAMEsl.
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Hanuuue xonmaxmuulx xoney y odsueameineu ¢ (asHvlM pomopom no3eonsem
HOOKTIIOYUMb K 0OMOMKe pomopa nycKog8ol peocman.

Ilpu smom axmuenoe conpomugiienue yenu pomopa yeeiuvueaemcs. Bausnue
803pOCULE20 3HAUEHUs AKMUBHO20 CONPOMUBTIEHUSL HA NYCKOBOU MOMEHM 08ULAMEIIA.

Ilpu svibope conpomugnenus nycko8o20 peocmama Ucxooum u3 yciosutl nycka
ogueameisi. eciu 08ucamenb SKIUAONM NPU 3HAYUMETbHOM HASPY30UHOM MOMEHMe
Ha 8a1y, cONpOmMuUGIeHUe nyCcKo8020 peoCcCmama 8bloOUpaemcs maxKum oopazom, 4mo-
Ovl 0Oecneyumv HAUOOILUUL NYCKOBOU MOMEHM, eCU Jce 08Ucameib BKI0YAIOmM He-
OONBUIOM HASPY3OUHOM MOMEHMe HA 8Aly, KO20a NYCKOBOU MOMEHM He umeem pe-
warowe2o 3HaveHuss Ol NycKd, moz2od yeiecooOpasHo 6viopamsv CONPOMuUsIeHuUe
OonbULe20 3HAYUCHUS.

Heoocmamxom nyckoswix ceoticme ogueamereti ¢ pazHbim pomopom A6iaomcs
HeKOmopas CLONCHOCHb, NPOOOINCUMETLHOCTb NYCKOBOL ONepayuu.

(Tyck mBHUTATENS C KOPOTKO3aMKHYTBIM POTOPOM)

Cywecmeyem 08a cnocoba nycka — nyck HenocpeoCmEeHHbIM GKIIOUEHUEM 8
cemv U NYCK Npu NOHUMCEHHOM Hampaxcenuu. Bvloupaem nyck nenocpedcmeeHHbiM
BKIIIOYEHUEM 8 cemb. Dmom Cnocod nycka, Omaudaemcs npocmomou, umeem cyuje-
CMBEHHbIN HeOOCMAMOK 8 MOMEeHmM NOOKIIOYeHUs ogueamesis K cemu 6 0OMOomKe
cmamopa 803HuKaem 0601bUIOl NYCKOBOU MOK, 8 5-7 pas npesvlularoujul. HOMUHANb-
Hbltl MoK dsueamens. Ilpu HebobUION UHEPYUOHHOCTIU UCTIOIHUMENbHO20 MEXAHUIMA
yacmoma epawjenus ogueameins 6bicmpo oocmuzaem YCmaHo8UBULe20Cs 3SHAYEeHUsl, U
NYCKOBOU MOK MAK dce ObICMpo cnadaem, He 8bi3bl8dsi nepespesa 0OMOmKU CMamo-
pa. Ho makou 3nayumenvuviti Opocok moxa 6 numaroujeli cemu Moxtcem 6vi36ams 8
Heé 3amemHoe nadeHue HanpsdxiceHus. OOHako amom cnocob nycka 061a200aps coell
npocmome NOAYHUIL HAUOOIbULICEe NPpUMeHeHUe OJis1 dgueamesiell MOWHOCmbo 00 38 —

50xkBm u 6onee. [Ipu neobxo00uUMOCmMU UBMEHEHUS NYCKOBO20 MOKA O08U2amens, npu-
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MEHAIOM KaxKou — b0 u3 cnocob608 nycka KOPoOmKo3aMKHYmMbIX 0gueameeli npu no-
HUJICEHHOM HANPSIICEHUU.
(TTyCK CHHXPOHHBIX JBUTATEIICH)

Ilpu nenoosusichom pomope u NOOKIIOUEHUU 0OMOMKU CIMAmMopa K cemu nepe-
MEHH020 MOKA U 0OMOMKU 8030YHCOCHUSL K UCMOYHUK)Y NOCMOAHHO20 MOKA U3- 3d
NOCMOSIHHO U3MEHSIOWUECS 83AUMHbLE HANPABNCHUS MACHUMHbBIX NOJel Cmamopa u
POmMOpa CUHXPOHHBIIL 08ueamenv Oydem pazeusams He NOCMOAHHBLU NO HANpAsie-
HUIO, 4 3HAKONEPEeMEHHbIU 8PAWAIOUWUL MOMEHM, A CLe008AMENbHO He CMONCEM PA3-
2OHAMCS 00 CUHXPOHHOLU CKOPOCMU WO 0e3 NPUMEHEHUsS CNeYUAIbHbIX Mep NO €20
3anycKy.

Haubonvwee pacnpocmpanenue nonyuunl ACUHXPOHHBIN CNOCOO NYCKA CUH-
XpOHHBIX Osucamenel. {1 e2o peanuzayuu HA pPomope CUHXPOHHO20 O8ucameis
VKa0bleaemcst 0ONOJHUMENbHASL NYCKOBAsk 0OMOMKA, 8bINOJHAEMASL AHALOSUYHO KO-
POMKO3AMKHYMOU 0OMOMKe ACUHXPOHHO20 O8ueamens muna Oeiudvel Kiemku. B
9MOM CaAyuae npu NOOKIIOYEHUU CUHXPOHHO20 08U2ameisi K cemu nepemenHo20 moka
npoucxooum e2o pazdez umo noKaA3aHo Ha puc I. aHanlocuyHO ACUHXPOHHOMY O8U2A-
menio. [Ipu noOCUHXPOHHOU CKOPOCIU CUHXPOHHO20 08Ucames, OMaudawelics om
CUHXPOHHOIU HA HECKOJIbKO NPOYEHMO8, NOCMOSAHHbLI MOK C MUPUCTOPHO20 Npeobpa-
308amejisi nooaemcs 8 0OMOmMKY 8030ycOeHUsi 08ueamelis, U OH 8MALUBAEMCS 8 CUH-

XPOHU3M C Cemblo.

2.12 Pa3pa0dorka NpUHUUNHAJBHOM JICKTPUYECKON CXeMbl yNpPaBJICHUS,

3allIMThI U CUTHAJIU3aluu

Ilyck 0sueamens ocywecmensemcs ciedyromum 00pasom:
llooaua nanpscenus 6 cxemy ocywecmensaemcs kunouom QF. 3anumvieaemcs

sbicokogobmublll Konmakmop KM. KM cpabamuvieaem u 3amvikaem c8oti KOHMAKM 8
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yenu pene epemenu KTI, ono cpabamvieaem u ¢ 8b10epIHCKOU BpeMeHU 3aMbIKaem
CBOU KOHMAKm 8 yenu Kamywku npomedcymounozo pere KLI ono cpabamvieaem u
nooknouaem K numanuto koumakmop KMI, konmaxmop cpabamvieaem u ceoumu
KOHMAaKmamu 6b1600Um U3 Yenu yacms nycKkogo2o conpomuenenus. Taxoce 3amvika-
Huem ceoezo konmaxkma pene KT1 nooxmouaem k numanuio pene epemeru KT2 ro-
mopoe ¢ 8blOEPAHCKOU BPEMEHU 3AMbIKAeNn C80U KOHMAKM 8 Yenu NpoMelCymouH020
pene KL2 u pene epemenu KT3, npomesxcymounoe pene KL2 cpabamwvieaem u noo-
Kouaem k numarnuio koumakmop KM?2 xomopeuiii 6 ceoto ouepeds 6v1600um eué 00-
HY 4acmv NycKOB020 COnpomuenenus uz yenu, a peie epemenu K13 cpabamvieaem c
8b10epIHCKOU 8pemMeHU U nookmoyaem K numanuto KL3 npomedscymounoe pene cpaba-
muleaem u NOOKaO4Yaem K numanuio koumaxmop KM3 npomescymounoe pene cpa-
bamvieaem u nookaouaem K numanuto konmaxmop KM3, komopuwiii cpabamvieaem u
8b1600UM OCMABULYIOCS YACb NYCKOBO2O CONPOMUBIIEHUS U3 Yenu pOmopd.
Omxknouenue cxemovl npoucxooum no oamuuxy KL22. Kax monvko yposens
wama Ooulio 00 8epXHell OMMemKU Mo 0am4UK YpoeHs cpadamuvléaem u pasmulKa-
em C80ll KOHMAaKkm 6 yenu 8vbiCoK080.1bmHo20 konmaxmopa KM. KM obecmouusaem-

CA U pasmvikaem ceoll KOHmaxkm, u cxema obecmouusaemcs.

2.13 PacuéT u BbIOOp aNNapaToB 3a1UMTHI U YIIPABJIECHUSA

Penetinoii 3awumoti nazviearomcs cneyuaibHvle YCMpoUucmea, cocmosuyue u3s
peie u Op. annapamos, Komopwvie 00ecneyusarom agmomamuiecKkoe OmKitoyeHue no-
BPENCOEHHO2O DNIeMEeHMA JJIeKMPUUEeCcKoU yenu, eciu OAHHOe NO8pedCOeHUe Npeo-
cmaeasem OnacHoCmb 0 MOl Yenu, Uiu NpuU8ooum 6 Oelicmeue CUSHATIbHbLE
ycmpoticmaa, eciu makas OnacHoCmy OMCymcmayem.

Peneiinas 3awuma oonsicna omseeuams ciedyrowum mpebo8anusim:
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1. Honorcna 6vimsb usdupamenbHol m.e. OMKIIOUAMb GblCOKOBOIbINHBIMU Gbl-
KI04amensimu Uiy asmomamamu moabvKo NOBPEeHCOEHHbIU YYACMOK INeKMPU4ecKoll
yenu.

2. Hondxcna 6vimb 0ocmamoyro 4y8CmeUumebHoU KO 8CeM 8UOAM NOBpedcoe-
HUU U HEHOPMATIbHbIM PENCUMAM PAOOMbl HA 3AWULAEMOM YHACKE INEeKMPUYECKOl
yenu.

3. Honocna umemv MunumanvbHoe epems cpabamuol8anusl

4. onxcua 6vime Haoéxcnou. Haoéxcnocmov obecneuusaemcs npumenenuem
8bICOKOKAYUECMEEHHBIX U HAOEHCHO pabomalowux peie u op. annapamos, 8blNOJIHeHU-
em bonee npoCcmulX cxeM 3auWum ¢ 603MONACHO MEHbUUM YUCTOM peiie, KOHMAKMOPO8
u yenetl.

s 3awumer cxemvl ynpasieHus npeodycmMoOmpeHo.

1) maxcumanvHo moxoseas 3awuma

2) 3awyuma om nepecpy30Kk

3) 3awuma om MUHUMAILHBIX HANPAHCEHUU

IIpu evlbO0pe annapamos ynpasienus ciedyem y4umsuléams 8 nepeyio ouepeob
pedicum pabomul, OJisl KOMOPO2O OHU NPEOHA3ZHAYEHDL.

Ilpu smom Oondncuvl 6vimov gvinonmnenvt mpevosanus 1'OCTI14254-80, ycma-
HAasIUBarOwWUe XapaKkmepucmuku 000a04eK 2NeKmpuUiecko2o obopyo0osanus no cme-
NneHu 3awumsl NEPCOHANA OM CONPUKOCHOBEHUS C MOKOBEOVWUMU UTU OBUNCYUSUMU
yacmamu.

Aemomamuueckue @vIKIIOUAMeENU NPEOHAZHAYEHBL 01 3AUUMbL Cemu Om mo-
KO8 nepezpysKu U KOpOmKo20 3aMblKAHUS, UCNOTIb3YEMCsl A8MOMAMUYECKULL BbIKIIO-
yamenv BAS5SI1-31; BA51-33; BAS51-35; onu ycmaHosnenvl 6 wkagy ynpaesienus,
8b100p KOMOPBIX PACCMAMPUBAICS paHee.

s ynpaenenus yenvio ucCnoab3ylomcs MazHummbsle nycKkamenu

Buibuparomces no caedyrowum yciosuam

Bepcus: 1.1 Ortaenenne cpegHero npodecCHOHATBHOTO 00pa3oBaHUs Ctp. 55 u3 89.




MeToauyeckue yKasaHus

08.02.09 MonTax, HaJaIKa ¥ 3KCILTyaTalus JIEKTPOOOOPYI0BaHUS TPOMBIIUICHHBIX U
IpaKIaHCKUX 3TaHUH

Uycm < Unycxam.

eoe: Uycm - nanpsoicenue snekmponpuemnuxa, B

Unyckam- nanpsascenue nyckamens, B.
In.2.= Ipacu
eoe: In.e. — mok enagnwvix KoHmakmos nyckameis, A
Ipacu- pacuemnwiii mox ogueamenns, A

Jna  mpancnopmepa mun [IMJI 11000  mox enasnvix yeneu 10A, nanps-

orcenue 380B
380B<380B
924<10A4

Buibop maenumnvix nyckameneu no opyeomy o60py008anuio AHALOSUYEH, UX
OamnHvle YKaA3aHbvl 8 cneyupuxkayuu.

Pene npomesicymounoe npeonaznaueno 051 onepuposanusi 8 yensx asmoma-
MU4ecKo20 yNpasieHus 21eKmponpusooamuy 8 Kayecmee MHO2OKOHMAKMHbIX anna-
pamoe U A61Aemcs KOMAAEKMYIOWUMU U30eTUAMU UCNOTb3YIOMCS NPOMENCYMOoY-
note pene PII, PIIY2 npumensemcs 6 cxemax ynpasienus 21eKmponpusooamu npu
Hanpsicenuu 00 440B nocmosanunozo u 6608 nepemennozo moxka yacmomou 50-60
Ty.

Knonounvie sviknouamenu, nepexaouamenu npeoHasHauensl 0Jisk ONepuposa-
HUsL 8MOPUYHBIX Yeneu MAcHUMHBIX NycKamesel, NpOMEeNCYMOUYHbIX peie, OC)-
WeCcmeIAIWUX HenocpeoCmeeHHoe 8030elcmaue Ha I1eKMPONPUEMHUK, 8 OAHHOU
cxeme UCnovb3yemces KHonounwll gvikatouamenv [IKE-112-1 u nepexntouamens yHu-
sepcanvrvit YI15312.Unom =5008, f= 502y .

s cuenanuzayuu ucnonvzyemcs apmamypa ceemocucnanvias AC44000, -
220-7, komopas npedHazHaweHa OJisi pabomvl 8 Yensax NOCMOSHHO2O U NePeMEeHHO20

moka HanpsjceHuem 0o 660 B.
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e 3MOHTAX DJIEKTPOOBOPYIOBAHUA

3.1 MoHTax 3JIeKTPOABUTaATEJIsA

llpu monmasice snekmpuueckux mawun pykosoocmeyiomes 11Y3, CHull u
CHeYUATbHBIMU UHCIMPYKYUAMU 3a6800a uzeomoeumens. IloocomosumensvHvle pado-
Myl BKIIOUAIOM: NposepKa (hynoamenma (npoeepka b6emoua, 21asHvle ocesvle pas3-
Mepbl U 8bICOMHbIE OMMEMKU ONOPHBIX NOBEPXHOCMEU, 0Cegble pPazmepvbl MedHcoy
omeepcmuaMu OJisl AHKEPHBIX OO0AMOo8, 2IyOUHy omeepcmuil U pasmepvl HUUL 8
cmeHax yynoamenmos Ol 3amaniCcKu O00mo8) npu 3mom nposepsom pamepvl ¢
OaHHLIMU Mawunsl. /lanee Npoucxooum pacnaKoéka INeKMpUYecKou MAauluHbl,
OUUCMKA UX OM 2PA3U, PHCAGUUHBL, AHMUKOPPOZULIHBIX NOKDLIMUI.

Iloocomoska mawunsbl K MOHRMAdiCY GKIOYAEm Clledyioujue mexHoI02udecKue
onepayuu: HEWHUL OCMOMpP, OYUCMKY (DYHOAMEHMHBIX WIUM U JIaNn CIMAHUH, NPO-
MbIBKY (DYHOAMEHMHbIX OOIMO8 yaum- CRUPMOM U NPOBEPKy Kauecmea pe3vbouvl,
OCMOMP 8bI80008, OCMOMP COCMOAHUSL NOOWUNHUKOB, NPOMBIEK) HOOULUNHUKOS NpU
HeoOX00UMOCmU, NPOBEPKY C80O0OHO20 8PAUEHUS. POMOPA U OMCYMCmeue 3a0e6a-
HULI eHMUTIAMOPOS 30 KPLIUWKU MOPYOBLIX WUMOS, NPOBEPKY 8030VUIHO20 3A30pd
MedHCOy Cmamopom u pomopom, a makKdxHce 3a30p08 8 NOOUUNHUKAX CKOTIbIHCEHUS U
YnjlomHeHue 8an08, NPo8epKy me2aommempom Ha IkB conpomuenenus uzonayuu
8cex 0OMOMOK NO OMHOWLEHUIO K 3emile (Kopnycy) u opye opyey eciu 6bi6e0eHbl 8ce
uiecms KOHYO8 OOMOMKU U NO OMHOULEHUIO K 3eMJle eCli 8bl8e0eHbl MPU KOHYA 00-
momxu. Eciu conpomuenenue usonayuu 0OMomoxK Meubule MUHUMATLHO OONYCMU-
M020, MO NPOBOOSIM CYUKY 0OMOMOK.

Monmaoic snekmpuueckux osueameneti 0o 1000B nauunaemcs c viepy3Ku ux

U mpaHcnopmHblx cpedcme. HepemeweHue 6 20pu30HmaJle0L7 njiockocmu u ycma-
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HOBKY HA (OyHOAMEHM B8bINOJIHAIOM C HOMOWbIO MATU, NO2PY3UUKA UTU DNeKMPOoKapa
u 0gueamenu maccoui 00 50 K2 MONHCHO OCYUIeCmBIams 8PYUHYIO.

Coeounenue snekmpoogueamens ¢ NPUBOOHLIM MEXAHUSMOM BbINOJIHACMCS C
nomowvio my¢pm. Ilpu écex cnocobax coedunenus mpedyemcs npoeepKa nooxice-
HUsL 08ueameisi YpOGHeM 8 20PU3OHMANbHOU NIOCKOCMU 8 08VX 83AUMHO NePNEeHOU-
KVAAPHLIX HANPABIEHUAX OJis 9020 YOOOHee NOb308AMbCsL «BAN0BLIM» YPOBHEM

Dnekmpoosucamenu, ycmanasiugaemvle HenoCPeOCmeeHHO Ha OEMOHHOM No-
JIy unu goynoamenme, vleepsiiont, NOOKIAObIBAsL NOO 1ANblL dNeKmpoosuzamerel me-
maniudeckue NoOKIAOKU (KIUHbS) Ol pe2yIUpOBaHUsl NOJIONHCEHUSI UX 8 2OPUZOH-
MANbHOU NIOCKOCTU

IIpu coedunenuu ¢ nomowpio My@m Ha KOHYbL 8AN08 COCOUHAEMbIX MAUIUH
Hacasscuearom noiymy@mol, npogepus YUIUHOPUYHOCMb U COOMBEMCMEBUE HAPYHC-
HO20 Ouamempa KoHYa 6ala MAWUHbL U 6HYMPEHHe20 Ouamempa u nomMoublo ume-
PUMENbHBIX CKOO U Hympomepos. Benuuuna namsea npu nocaoke yKazvwléaemcs Ha
yepmegice, a cama NOCAOKa OCyujeCmsisnemcs 8 copsiuem cocmosinuu.  Ilpu ycma-
HOBKe 8a/lbl COYNEHAEMbIX MAWUH MO2YM UMEMb PAOUATbHOE U Yello80e CMeujeHue,
ymo noeieuem 3a cobolu coomeemcmayioujee cmeueHue noaymygm, npu pabome
azpezama 3mo npugeoem

K nosviuenuro eubpayuu u, cnedosamenbro, Kk OblCMpoMy UBHOCY NOOUUNHU-
K08, My¢pm u 60amosuvix coeduneruu. [losmomy couneHsemvie MAUlUHbL OOAHCHBI
ObLIMb YCMAHO0BIeHbl MAKUM 00pa30M, YmooObl Mopyosvie NOGEPXHOCMU NOTYMYPDMm
OvLIU NAPALIeNbHbl, A OCU 8AN08 COCOUHAEMOU MAWUHBL U MEXAHUSMA HAXOOUTUCH
Ha 0OHOU TUHUU

s amozo nposodsm yeHmposKy 6ano8 ¢ NOMOWbIO YEHMPOBOUHbIX CKOO pa3-
JMUYHOU KOHCmpyKyuu. Konmponv mounocmu yenmposKu oCywecmeisiemcs no 6eiu-
YuHe paoudibHbIX U OCEBbIX 3a30P08 8 Yemblpex MOUKAX, PABHOMEPHO PACHOJIOHNCEHHbLE

no OKpYacHoCcmu .My@l’l’lbl, npu coemecmHom nosopome COCOUHSIEMbIX 8AI08 HA yeon

Bepcus: 1.1 Ortaenenne cpegHero npodecCHOHATBHOTO 00pa3oBaHUs Ctp. 58 u3 89.




MeToauyeckue yKasaHus

08.02.09 MonTax, HaJaIKa ¥ 3KCILTyaTalus JIEKTPOOOOPYI0BaHUS TPOMBIIUICHHBIX U
IpaKIaHCKUX 3TaHUH

0,90,180, u 270°. Ilocre nonyuenus y0081emeopumenbHulX OMKIOHEHUU OKOHYAMENbHO
3aKpenisiiom Mawuny Ha @yHoamenme u nocie nOSMOPHOU NPOBEPKU YEeHMPOSKU 6a-

JI08 COCOUHSIOM NOJIYMYhmbl

3.2 MoHTaX 3J1IeKTPOOCBeeHUsI

llepeo nauanom monmasica c8emMulbHUKU NPOBEPSIOM, NPU IMOM MAPKUPYIOM
gaznvle u Hynedvie NPo8oOa, NPOU3B00sM 3APAOKY UlU Nepe3apsioKy C8eMmUIbHUKOS,
cooupaiom O10KU TIOMUHUCYEHMHBIX CEEMUTbHUKOS U KOMNIEKMYIOn C8emoable Jiu-
Huu. Onepayuu no MOHMAMNCY CEEMUILHUKO8 COCMOSAM U3 YCMAHOBKU 0emaiell Kpen-
JIeHUs. U KOHCMPYKYUll, NOO0BeCKU U KpenjeHus CEemubHUKO8, NPUCOCOUHEHUST K
INeKmpocemu U cemu 3a3eMAeHUsL.

Ilpu cmpoumenvcmae 30anutl npedycmampusarom 6ce OMeepCmus U HUWU, 3d-
K1aowuvle yacmu OJisl YCMAHOBKU 0CBeMUMenNbH020 000py008aHUs. U NPOKIAOKU OC8e-
MumenbHblX cemeti

Buiknrouamenu u wimencenvubie po3emku npu CKpblmou npo8ooke YCmaHaeu-
8alom 6 20MOBbIX HUULAX, KOPOOAX UNU CMAKAHAX, C KPenaeHuem wypynamu, UHma-
MU UTU UMETOWUMU HA HUX PACNOPHBIMU JANKAMU.

Kproku maccoti 0o 100 ke ucnvimwviearom 6 meuenuu 10 Mun namukpamuou
maccou, maccou 6onee 100 ke — 2x kpamnou maccou. Eciu macca ceemunvuuka ne
npesviwiaem 10ke, mo e2o0 Kpensam Ha KpIOKAX C NOMOWbIO KoJey ulu ckob 010Kka
kpennenus. CeemuibHUKU ¢ pe3vbOoul U KOIbYoM YCMAHAGIUBAIOM HA CMEHAX, KOJIOH-
Hax u gepmax ¢ nomowvto kKpoHwmetinog Y116, K290 Y25M 3akpennsemvix 0rbe-
asamu unu npueapxou. K memannuueckum u dcene3o6emouHviM epmam, a maxice K
02PAaNCOCHUAM MEXHOJIOSUYECKUX NIOUA00K CBEMUNbHUKU KPENsm ¢ NOMOWbI0 NOO-
8€COK pazU4HOU OJIUH.

CeemunbHUKU 3apsaxicarom meoHviMu npogooamu ceveruem 0.5-1,5um.
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Memannuyeckue Kopnyca c6emuibHUKO8 3A3eMAAIOM OMOENbHbIMU OmEemaIie-
HUAMU OM HYIe8020 NP0800A 2IeKMPONPOBOOKU, KOHYbL KOMOPO2O NPUCOEOUHSION K
KOPNYCam C8eMUTbHUKO8 3A3eMIAIOUUMU BUHMAMU

Ilpu monmadsice oceemumenbHoco 000pYO08AHUSA GLINOIHAIOM Cledyloujue oc-
HOBHblE MPEOOBAHUSL: CEEMUNLHUKU 8 PAOY U NO 8bICOME BbIPABHUBAION MAK 4MOOb
OMKJIOHEHUsT UX He ObLIU 3aMemHubl HA 21d3, YCMAHOBOUHbIE U30ENUsL 3AKPENJIsIIOn no
yenmpy po3emox, HUuul, 8bl8epsIOm CmMpo20 NO BePMUKAIU U 20PUSOHMANU NONONHCEHUE
UX PYKOSIMOK, KHONOK U WMENCeNbHbIX 2He30.

Buiknrouamenu ¢ puluasdcHulMu U KIAGUWHBIMU DYKOSMKAMU YCMAHABIUBAIOM
mak, ymooOsl Npu BKIIOYEHUU Yenu (0ceeujeHus) pyKosmKka 08u2aildacy 86epx (Haxcamue
8epxHell uacmu Kiasuuiu).

LlImencenvuvie pozemku YCmMaHagIUeaom max, 4moodwvl eHe30a pacnonazaiuch
no eopuzoHmanu. Buikiouamenu obwezo oceewjenus, wmenceibHvle po3emKu YCcma-
HABIUBAIOM V 6X00d 8 NOMeWeHue max, 4moovl OHU He 3A20PaAdCUBANUCL OMKPBIBAIO-
wetics 0sepvio.  Bwiknmouamenu 05 canys3nos u wimencenibHvle po3emKu YCmaHaeu-

earont 6He domux nomeu;enuzi.

3.3 MoHTax% IIUTOB, MYJIbTOB

Pacnonoocenue wuma, nyroma u cnocod e2o ycmanosKku u KpenieHus onpe-
0eJIslom 8 COOMEemMCcmaul ¢ pabouumu uepmedcamu. 3aKiaoHvle KpenedjicHvie dJie-
MeHmbl 0151 YCMAHOBKU HE00X00UMO YCMAHOBUMb 8 NEPUOO BbINOJIHEHUS OCHOBHBIX
CMPOUmMENbHbIX pabom 00 BbINOJIHEHUS YUCHbIX NOJI08 U OomOoelounbix pabom. Ilo-
clle OKOHYAHUSL CMPOUMENbHbIX paOOm, 6KIUAs OMOeNIOUHble WUmMbl, NYlbhbl
VCMAHABIUBAION 8 COOMBEMCMBUU C PADOHUUMU YepPMENCAMU, 8bl8ePsis NO YPOBHIO U
omaecy, npu 3MomM OMKIOHEHUe Om 8ePMUKAIU He O0JHCHO npesviuiams +/- 5°. Ilo-

cjie onoco np0u360<)}zm noocoeouHeHue 6HeHUX cemell.
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3.4 MoHTaxk nNpoBOJI0B Kabejei

Ilumanue nompebumeneii ocywecmensiemcs kabeiem MeOHbiM ¢ NOJUXAOPSU-
HUNI0B80U U30IsIYUell 8 NOJUXTOPBUHUN0B80U 000n0uKke mapku ABBI no koncmpyxkyuu
npoU3800CMBeHH020 nomeujeHusi. MoHmasic KabeabHuIX TUHULL BLINOTHAEMC 8 CO-
OMEemcmeuU ¢ NPOEeKMHO- MEXHU4YeCKoU OOKyMeHmayuel, 8 KOMOpou YKA3aHbl
mpacca IuHUU U ee 2eode3udecKue OmmemKy, no3eousauue cyoums 0 pasHocmu
YpO8Hell 0MOeNbHbIX YYacmKkos mpaccol. Ilpu moumasice HeoOX00UMO YHUMBLEAMb
HasHayeHue Kabenel cunosvie, KOHmpovHule. llpu npokiadke xabeneu HeobxX00UMO
cobn00ams 00ONYCMUMYI0 pa3HOCMb YPOBHElU HA KOHYAX KAOenbHOU JUHUU, A MAK-
JKce npedyCMompenHvle NPOeKmoM MUHUMAIbHbLE PACCMOAHUS OM KAOEIbHOU TUHUU
00 PA3UYHBIX 0OBLEKMO8 NPU UX NAPALIETbHOM CONUNCEHUU U nepecedeHUl.

Moumasic KabenvbHbIX AUHUL BLINOJHAIOM 8 08¢ CMAOUU: CHAYALd GHYMPU
30aHUll YCMAaHABIUBAIOM ONOPHbIE KOHCMPYKYUU 0N NPOKIAOKU Kabenet, 3amem
NpoKNadvlearom Kabenu u NOOKIYAIOM UX K 8bl800AM 3JIeKmpooobopyoosanus. B
MOHMACHYIO 30HY Kabenu 00Cmaesiaiom 6 3a600CKUX YNAKOBKAX UNU UHBEHMAPHbIX
bapabanax. 3amem npoeoosam npogepky kabens. Texwonozuueckuti npoyecc npo-
KIaoKu Kabeusi cocmoum u3 ciedylowux onepayuil. yCmauosky oapabana ¢ Kabe-
Jlem, noovem bapabana 0oMKpamamu, CHamue oowusKy ¢ bapabana, packamxku Ka-
Oesi pasHOMEPHbIM 8paujeHuemM 6apabana u nPomsiHCKoU Kabeis 6001b mpaccol 8
NPOEKMHOe NOJIOHCEHUE.

Il npoxnadku xabeneu wupoxoe npumeHerue noayuulu coOopHvle Kabdeib-
Hble KOHCMPYKYUU, OMAuyaouue nogbluleHHOU Hecyuell CHOCOOHOCMbIO U cOeOUuHe-
HUeM NoJKu U Cmouku He mpeoyiowel ceapku. Kabenu Henocpedcmeenno ykiaovwl-
8alOM HA NOJKAX KOHCMPYKYUL, HA CEAPHLIX U NephopuposanHulX TOMKAX, YCma-
Hasnueaemvix Ha noaxax. Kpennenue xabenbHuIX KOHCMPYKYUL MOMCEm HPOU3E0-

oumucsi npucmpeﬂkod CMAanbHbIMU OH0ensIMU C NOMOWBIO CMpoUmMeIbHO20- MOH-
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MANCHO20 NUCMONEMA, eClu IMOM CROCOO OONYCKAeMCs N0 YCIOBUAM HAZPY3KU HA
KOHCMPYKYUU OM MACCbl NPOJONHCEHHBIX no HUM Kabeneu. CoeOunaomces snemenmol
JIOMKO08 U Kopo608 bormamu. Ilpu smom medxncoy HUMuU obecneyusaemcs Henpepvle-
Has snekmpudeckasn césa3v. Konmaxmuvle nosepxnocmu 3auuwarom 0o oOnecka u
CMA3bIBAIOMCSL MEXHUYECKUM 6a3eMUuHOM. Paccmosnue medxcoy ONnopHuIMU KOH-
CMPYKYUAMU NPU 20PUSOHMATLHOM PAZMeUjeHUl 10MmKO8 NPUHUMArOm He bonee 2M.
llocne npomsoicku kabeneti ¢ NOMOWbIO POIUKO8 UL JHcel0D08 Kabenu nepexiaobl-
sarom Ha JOmMKU u 3axpeniaiom. I[Ipoxnaoka 6 0aHHOM Clyuae NPpUMEHAemcs Heno-
CPeOCmEeHHO o0 KOHCMPYKYUU KPAHA C NPUMEHEHUEM CKOO.

Ha npawwvix yuacmkax paccmosanue no auHuu NPOKIAOKU MeHCOy 08YMs CO-
CEOHUMU KpeNnJieHUsiMU Kabeel Ui KOHCMPYKYUAMU NPUHUMAIOM 8 COOMEEemCmEUn
¢ pabouuMu Yepmedrrcamu.

Kabenu, npoxnaovieaemvie 2opu3oHmaibHO no KOHCMPYKYUU, CMmeHam, nepe-
KpbIMUsIM ciedyem HCeCcmKo 3aKpenisimb 8 KOHEUHbIX MOUKAX, HeNoCPEOCMBEHHO Y
KOHYe8bIX My(m, Ha NOBOPOMAx mpaccwvl, ¢ 0beux CmopoH u3eubo8 u y coeouHu-
MeNbHLIX U CIMONOPHLIX My¢m. IIpu eepmukanvHol nPoKIaoke Kabess HcecmKko 3a-
kpenasiom yepes kaxcovie 1000-2000mm. Ha nosopomax kabenv 3aKkpenisiom cum-
MempuuHo uzeuby. Bce memaniuyeckue KOHCMPYKYuu Npu npokiaoke Kabdens 3a-
3emnsirom. Heobxooumo npedycmampueams 3auwumy xabenei om MexaHuyeckux no-
spedcoenuil. CKkpvimyro npokiaodKy Kabenet 6Hympu 30aHUli OJis1 NOOKIOYEHUS K
INEeKMPOO0OOPYOOBAHUIO OCYUIECMBIIAION 8 KAHANAX, COOPYIHCACMBIX 8 NOJIY.

llocne okonuanus moumasica KabeaibHoU cemu MapKupyom co2idcHo Kabeb-

HOMY JICYPHATLY.
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e 4 MEPOITPUATHUSA 110 TEXHUKE BE3OIIACHOCTH ITPOTHU-
BOIIO)KAPHOM TEXHHMKE

4.1 PacuéT 3allIMTHOIO 3a3eMJICHUS M MOHTAK

3awummueivm 3a3emienuem HA3bIBAIOM NPEOHAMEPEHHOE COeOUHEeHUEe Memalli-
YecKUX HemoKo8edyWUx acmetl 31eKmpoooopy008aHus, KOMopvle MO2Ym OKa3ambCs
10O HANPANCEHUEM U3-3a U3OJAYUU 3A3eMITI0ue20 YCMpoucmad.

3azemnenue moocem ObIMb eCMECMBEHHBIM U UCKYCCMBEHHBIM.

Hckyccmeennoe 3azemnenue — 9mo 6epmuKaibHO 3a0umole 8 3eM110 OmpesKu
Yenosou cmanu Oaunou 2,5-3mempa u 20pu3oHmManibHO NOJIONCEHHbLE KpYaible CAlb-
Hble NPAMOY20TIbHble NOAOCHL, KOMOPbLE CAYHCAM 05 C8A3U BEPMUKAILHBIX 3A3EMIU-
meneu. Hcnonvzosanue cmanvHulx mpyo He pexomenoyemcs. Tak e wWuUpoxo uc-
nOB3YIOM YenyoieHHble NPYMKO8ble 3a3eMAumenu u3 Kpyeiou cmanu ouamempom 12-
14mm u Onunoti 0o Smempos.

Ecmecmeennvie 3azemnumenu — nponodiceHHbvle 8 3emiie CMmalbHble 8000NpO-
800HbIE MPYObI, COCOUHEHHBIE NOCPEOCBOM C8APKU, MPYObl CKBANCUH, CMATbHAS
OpoHs cunosvix Kabeneu, GyHoamenmol 30aHUl, UMeOUUe HAOENCHOe COeOUHeHUe C
3eMIEU.

B kauecmee ecmecmegenHvlx 3azemaumeneli He O0ONYCKAEMCs UCNOIb308AMb
mpyobonpo8oovl 20PHOYUX HCUOKOCHEL.

Jna pacuéma uckyccmeeHHo20 3a3eMieHUs NPUHUMAEM HauMeHbuiee CONpo-
muenenue, komopoe cocmasisiem 40m, no mabauye onpeoensiem yoeibHOe CONpPo-

muenernue,

p=10-10° Om
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IIpedsapumenvno npunumaem K ycmanoske 12 00UHOUHBIX 6EPMUKATLHLIX
INEeKMPOO08 U3 KPY2i0u Cmaiu OIUHOU Sm u ouamempom 12mm, pacnonodxicenHvlx no
KOHMYPY Yexa ¢ pacCmosHuem mexcoy Humu Sm.

Onexmpoosbl ¢ NOMOWbIO C8APKU COCOUHAIOM CO CMAlbHOU noaocou 40x4mm,
pacnonosicenHot Ha 2nyoune 0,5m

Onpedensiem conpomuenenue pacmeKanus 8epmuKaIbH020 0OUHOYHO2O0 IJIeK-
mpooa:

ré = 0,003-p-xc, Om (4.1.1)
20e: p — yoenvbHoe conpomusnenue epynma, Om/km
KC — KO9(huyuenm ce30HHOCMU, YUUMbIBAOWUL NPOMeP3anHUe cPyHma 8
3a8UCUMOCTU OM KIUMAMUYECKUX VCTI0BU.

CymmapHoe conpomusienue pacmekaHus 4acmu 3a3emieHus, COCMosaue2o U3
BEPMUKANBHBIX NEKMPOO08, CEA3AHHLIX MedHcOy coboil, Oe3 yuéma conpomusieHull
pAacmeKaHus COeOUHUMENbHLIX NOAOC:

ra6 = re/n-ne,0Om (4.1.2)

20e: N — YUCI0 8EPMUKANILHBIX EKMPOO08, Wim,

16 — Koaghhuyuenm ucnonb3068anuUs 6ePMUKANLHBIX JJIEKMPOO08

Conpomuénenue pacmekaHusi COeOUHUMENbHOU NOJIOCbL KOHMYPA.:

re=(0,366-p-Kc\L)-(Ig(2L*\ (S- t) )) (4.1.3.)
2oe: KC — Koapuyuenm ce3onHOCmU 07151 20PU3OHMANTLHO2O0 3A3EMACHUS
S — wupuna nonocwl, cm
t — 2nyOUHa 3a10HCeHUS 3A3eMAEHUS, CM
Onpeoensem OnuHy no gpopmyne
L= (n-1)a, cm (4.1.4)
20e. a — paccmosiHue mMedHcoy INeKmpooamu, cm

n —4Yucio 3JZ€Kmp0006, wm
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Conpomuenenue pacmekarus nojaocvl ¢ y4émom Kod3pduyuenma ucnoib3o6a-
HUSL cCOCMAeisem.

R3ze = r/nr,Om (4.1.5)

2o0e: Nr — Koaghuyuenm ucnonvb308anust 01 20pU30OHMANLHOU HOAOCHL

Conpomusnenue 3azemisirone2o YCmpouucmed.

R3y = R3e'r32/(R32+r32),Om (4.1.6)

Conpomuenenue 3azeMmnsa0Ouje20 yCmpoucmea MeHbule OONYCIMUMO20 U CO-
cmasnsem 3,8 Om umo mernvuue oonycmumoeo 3navernus 40m.

Cryuaiinoe 31eKkmpocoeOuHeHue moxKo8eoyWux yacmeti 2J1eKmpoyCcmaHO8KU.
Haxoosaweiica noo nanpsisicenuem ¢ HemoKo8eOyWUMU MEeMANIUYeCKUMU KOHCMPYK-
MUBHBIMU YACMAMU, B03HUKULEEe HENOCPEOCNBEHHO 8 MAUUHAX, ANNAPpaAmax, JUHUSX u
Opy20e Ha3vl8am «3a3eMaeHue Ha KOPnycy uil npoooem Ha KOpnyc

Hasnauenue sawummnoeo 3azemnenus — ycmpaumenue onacHoOCmMu HOPANCEHUs
JII00€el U HCUBOMHBIX INEKMPUYECKUM MOKOM NPU NOSAGIEHUU HANPANCEHUS HA KOH-
CMPYKMUBHBIX YACMAX INEKMPOOOOPYO0BaAHUs, MO eCMb, NPU «3AMbIKAHUU HA KOp-
nyc»

Jawummnoe 3azemnenue ciedyem OmMauUuamv OM MAK HA3bIBAEMO20 paboUe20
3a3eMIeHUsl — NPeOHAMePEeHHOe 3a3eMaeHUe OMOCIbHbIX MOYEK INeKMpPOCemil.

Pabouee 3azemnenue ocywecmensiemcs HenocpeOCmeeHHO Uiu uepes cneyu-
ajlbHble annapamol — NPOOUBHbLE NPEOOXPAHUMENU.

Obnacms npumeHneHus: 3auWUmHO20 3a3eMleHUus — mpéxgasnvie mpeéxnposoo-
note cemu 00 1000B ¢ 1106bim pesrcumom Hetumpau.

Monmaodic 3azeMnAOWUX — YCMPOUCME COCMOUM U3 CLeOVIOUUX ONePayull:
NPOKIIAOKU 3A3eMISIIOUUX NPOBOOHUKOS, COCOUHEHUE 3aA3eMIAIOWUX NPOBOOHUKOS

opye ¢ Opy2oM; NPUCOeOUHEHUEe 3A3eMIISIIOUUX NPOBOOHUKOB K 3A3eMIUMESAM.
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Bepmukanvnvie 3azemnumenu uz Kpy2niou cmaiu — 66epmuléaiom ¢ cpyHm uiu
goasnusaiom. Inyouna 3anodceHus 6epxa GepMUKANbHBIX 3a3emaumenei OO0JINCHA
ovims He menee 0,5 —0,6 m. Paccmosinue medxcdy snexkmpooamu 5-10 m.

T'opuzonmanvuvle 3a3emaument U COEOUHUMENbHBIE U NOJOCHL MENCOY 8EPMU-
KanbHbIMU 3a3eMAUmenamu ykuaovigarom ¢ mpanueu 2nyounou 0,6 — 0,8 m om ypos-
H5l NIAHUPOBOYHOU OMMEMKU 3eMIU.

Bce coedunenus 6 yensax sazemnenusi 6bINOIHAIOM CEAPKOU 8 HAXAECH U MeCmOo
CBAPKU NOKPBIBAIOM OUMYMOM 80 U3DEAHCAHUU KOPPOIULU.

Tpanwero ooviuno porom wiupunou 500cm u enyounou 700cm.

B mecmax nepeceuenus 3azemnsiowux npo8oOHUKO8 ¢ Kabenem, mpyoonposo-
0amu, a makdce 8 OpyeUx Mecmax, 20e 803MONCHbI MEXAHUYECKUEe NOBPEHCOEHUS,
NPOBOOHUKU 3AWUUAIOm mpyoamu.

3awumnoe 3azemineHue A6nsemcs Haubollee pacnpoCMpPanéHHOU U 8 Mo JHce
8pems gecbma IPGHeKmusHOU U NPOCMOU MePOU 3auumsbl OM NOPANCEHUsL MOKOM NpU

(3AMBIKAHUU HA 3EMIIO)

4.2 MeponpusiTusi N0 TEXHUKe 0€30MACHOCTH MPH IKCILTYATALNH IJIEKTPO-

000py10BaHMsI YCTAHOBKH

OmeemcmeeHHOCMb 34 NPABUNLHYIO U OE30NACHYI0 IKCHIYamayuio 31eKmpo-
VCMAHOBOK HAPAOY C 2NAGHbIM IHEP2eMUKOM HeCYym MAaK e IHepeemuKku yexos u
VUACMKO8 U 2IAGHbIU UHICEHED NPeOnpUAMUSL.

bezonacnocms obcayscusanus 31eKkmpoycmano8oK 3aeucum om Xxapakmepa
cpeobl, 8 KOMOPOU HAXOOUMCS OAHHAS YCMAHOBKA.

Jluya obcnyorcusarowue 31eKmpoyCcmano8KU He OOJHCHbL UMEemb V8euull Uil

bonesnell cmoukou hopmoi.
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OHu Odosicubl sHams npasuna Th donoanumensno eedomcmeerHvle npasuia u
UHCMPYKYUU RPUMUHUINENbHO K 3AHUMAEMOU QOJIHCHOCMU UTIU 8bINOHAEMOU padbome.

B anexmpoycmanoskax nanpsocenuem 0o 1000B npumensitomcs ciredyowue
npasuna Th:

1. Toxosedywue uacmu PV, coopku wumos, ycmanogiennvie 8 noMeujeHusx u
00CMYNHBIX Mecmax OJisi He INeKMPUUecKo20 NepCcoHand OOAHCHbL OblMb 3aKPbIMbl
02PAAHCOCHUSAMU.

2. Jlo Hauana pabomvl Ha 21eKMPOYCMAHOBKE OOJIHCHbL OblMb BbINOJHEHDbL
mexHuyeckue U OpeanusayuoHHvle Meponpuamus, obecneuusaroujue 6e30nacHOCHb
nepcouana.

3. CmeHna ceopeswiux NIaBKUX 6CMABOK U NpedoXparHumenel Npou3eoo0uUmcs
MOILKO NPU CHAMOM HANPAHCEHUU.

4. K npouzeoocmsy pabom 6 ycmarnosxkax nanpsidxceruem 0o 1000B oonycka-

emcsi NnepCconal ¢ Keanugukayueri He Huxce 3 2pynnul.

4.3 IIpoTuBONOXKAPHBbIE MEPONPUATHS

Toorcapuas 6e3onacnocms docmuzaemcsi ¢ NOMOWBIO CIe0VIOWUX OCHOBHbLIX
MeponpuUsmuL

1.Hcnonnenue 6cex 31eKmpoyCmaHO80K OO0INCHO CMPO2O COOMBEMCMBEO8aAMb
be3onacnocmu nO NPOMUBONONCAPHLIM MEPONPUAMUAM, A MAKIHCE YCILOBUAM OKDY-
arcarougeli cpeovl, KIaccy noxrcapa u 83pvleooe30nacHoCmu NOMeweHull, memnepanmy-
pe Hazpesa moKo8eOYWUX U OCHOBHBIX Yacmell d1eKMPOYCMAHOBOK He OO0NNCHA Npe-
8blULAMb OONY CIUMOLL.

2.Heobxooumo npedomspawams pacnpocmpanenue noxcapa 3a npeoeivl ny-
mem yCmpoucmea aeaputiHou aemoMamuKky Ol NPUMEHEHUsI CPeOCm8 NOHCAPOMY-

WEeHUA, I’lOOfCClpHOIZ CucHauzayuu U uleeuwleHus o noascape.
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3. Heobxooumo npunumams mepul no sawume a0oe nymem niaHupo8ouHbIX U
KOHCIMPYKMUBHBIX peuleHull 30anuti obecneuusams Heobxooumvie 6e30nacHvle nymu
asaxyayuu 1ooel npu noicape.

Omu meponpusamust 051 KAHCOOU INeKMPOYCMAHOBKU UHOUBUOYATIbHBL U pe2d-
MEHMUPYIOMCSL HOPMAMU UHCMPYKYUU.

Toocap 6 51eKkmpoyCmano8Kax Modcem B03HUKHYMb NPU NOBPEHCOCHUU dJIeK-
mpooOOpyY008aHUs U BOCNIAMEHEHUU 20PIOYUX MAMEPUAN08, A MAKI’CE 80 BPEMsL pe-
MOHMHBIX pAbOmM NPU UCNOIbIOBAHUU OMKPLINO20 O2HSL 8 CyYde HecOOI00eHUU Mep
besonacHocmu.

Bo usbescanue noscapa 3anpewjaemcs XpaHenue 20podux Mamepuanos, pas-
JHCU2AMyb NAsIbHble TAMNbL U PA302Pesamb MACMUKY Cledyem 6He PAChpedenumeib-
HbIX ycmpoticmg. Mecmo nposedenuss ocHesvix pabom HeobdXooumo obecneuums
cpedcmeamu MmyweHusi noxcapa, a eciu 80ausu Imux pabom HAX0OUmcs 8032opae-
Mble KOHCMPYKYUY NOcieOHUue O0JIHCHbL OblMb 3AUULYEHbL 0T O2HSL

3anpewaemcs nonv306amvcs OMKPLIMbIM O2HEM NpU pabome ¢ 1aMnamu u
KPACKamu, COOepHCAUUMU O2HEONACHble 83PblOONACHbIE Jemyydue pacmeopumenu u
pazobasumenu.

LIpesicoe 6cezo, credyem nooodepacusams Haoaedxncauiee coCmosHue U30IAUUIO
MoKoGedyWux yacmeu. INeKMPONPOBOOKY HYNHCHO 3AUWUWAMb OM MEXAHUUECKUX,
MENI0BbIX U ASPECCUBHBIX BO30€LCMEULl OKpYcaloueli cpedbl nymem npoKIAoKU 8
mpyoax, npuMeHeHus CNeYUaIbHblX NPOB0008 U Kabeel, UCNOIb3068amb NPOEOOHUKU
mepmMuiecKu yCmouuusvie 8 yciosusx nogviuleHHol memnepamypsl. Ouenb 8aHCHO
NPUHUMAMb Mepbl, UCKIYarwue oopble Hyleeo2o npogoda. Ilponycknas cnocoo-
HOCMb NPOBOOHUKOS8 U UX 3AUUMA OO0JIHCHA CIPO20 COOMEEMCmMe08ams mpebosaHu-
am 11YD.

Yacmuim cnyuaem nopasiceHus A61Aemcsi mom, npu KOMOpPOM 6 npoyecce

myuenusa cmpyu 600bl UIU ()pyeoeo OcHemyuumejlbHo2co cpe()cmea docmueaiom
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INEeKMPOYCMAHOBKU HAXOOAWEUC NOO HANPANMCEHUEeM NpU IMOM uepe3 4Yelo8eKd
npouodem mox. Mcxoos uz smozo, nooaeams 600y U neHy HA myuleHue 2J1eKmpoycma-
HOBOK HeoOX00UMO Npu CHAMOM HanpsdxceHuu. Ecau dxce omkiouums He npeocmas-
JIIeMCS BO3MOIICHBIM, 3a20pesuieecsi 060py0osanue ciedyem myuumns, UCNONb3Ys Ye-
JIeKUCTIOMHBIU OcHemyuiumens. B anexmpoycmanogkax noo Hanpsdicenuem Kamezo-
puyecku 3anpewaemcsi NPUMeHamMb NeHHble O2Hemywumenu, maxk Kaxk Xumuyeckas

neHa u pacmeopsl NPoOOsIN MOK.

o BoiBoa. ConepXuT KpaTKHUe BBIBOJIBI 10 PE3YJIbTATaM BBINOJHEHHOU pa-
OO0TBHI U TIPEIIOKEHUSI 110 UX MCIOJIb30BaHUI0. B HEM MOKeT ObITh yKa3aHa 1IIEHHOCTh
MOJIYYEHHBIX PEIICHUM.

o Cnucoxk Jaureparypbl. B KOHIlE TeKCTa NPUBOJUTCS CIHCOK
JTUTEpaTypbl, HOPMATUBHO-TEXHUYECKOU U JPYrod NTOKYMEHTAIluW, UCHOJb30BAHHOM
OpPU COCTABJICHUHM TIOSICHUTEIBHOW 3alMMCKH W BBIYEPUMBAHUM Tpaduueckoro
Marepuaia. Jlureparypa 3anuchbiBaeTCsi U HyMEpPYyeTcsl B MOpSAKEe €€ YIIOMUHAHUS B
tekcre. Odopmiienne mpousBoautcs corjacHo ['OCT 7.1.-2003: yka3biBaeTcs
MOPSAJIKOBBIA HOMEp, (pamMuiIns ¥ MHUITMAIBI aBTOPOB, MOJHOE HAa3BaHUE KHUTH WM
CTaTbU Ha fA3bIKE OpUTHHANIA, MeCcTO u3naHuss KHuru (st MockBbl U CaHKT-
ITerepOypra OykBamm coorBeTcTBeHHO M. m C-I1.). Ha3spanme wu3gaTenbcTBa WIH
KypHasa, roja, Tom, HoMmep Boimycka (IIpunoxxenue 1).

° Hpunoxenus. [lomemaercs BCrioMOrareybHbIA MaTepuall, PacKpbIBa-
IOIIMK U JONOJIHSIOMIMK pa3feiabl OCHOBHOW 4acTy 3amucku. [IpriiokeHussMu MOryT
UMeTh rpaduyecKuii MaTepua, TabIuIlbl 00IBIIOTO (popmaTa, JOMOTHUTEIBHBIE pac-
yeThl. Kaxmgoe mnpuiaokeHue AO0MKHO HAUYMHATHCA C HOBOTO JIMCTAa C YKa3aHHEM
HaBepXy nocepeanHe crpanuiibl cioBa «lIpunoxxenne» u ero o6o3znadeHus. [Ipuio-
KEHUE JOJDKHO UMETh 3arojI0BOK, KOTOPBIA 3alUChIBAIOT CUMMETPUYHO OTHOCHUTEIb-

HO TEKCTa C MPOMUCHOW OYKBBI OTAEIBHOM CTpokoul. IlpuiokeHus pacmoliararoT B
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MOPSKE CChUIOK Ha HUX B TeKkcTe. OCHOBHBIC HAJIIKUCHU B MPUJIOKEHUN HE yKa3bIBa-
otrcst. Homepa cTpaHul] yKas3bIBarOTCS TOJBKO HAa MEPBBIX JIMCTAX MPUIIOKEHHUA, a
OCTaJIbHBIE JIUCTHI, OTHOCSIIIIUECS K JAHHOMY MPUIIOKEHHUI0, HE HYyMEPYIOTCS.

o I'paguueckass yactp BoinoaHsercs B coorBerctBuu ¢ ['OCT 2.702-75
[TpaBuna BeimonHenust 3nekTpuueckux cxem, ['OCT 21.501-93 CIIJC. IlpaBuna BbI-
MOJIHEHUSI ApXUTEKTYpHO-cTpouTenbHbIX ueprexkend. ['OCT 2.109-73 ECKJI. OcHoB-
Hble TpeboBaHus K yeprexam (¢ M3menenusimu Ne 1-11). TOCT 2.307-2011 ECK/I.
Hanecenue paszmepoB u npeaenbHbix oTkioHeHnd. ['OCT 21.110-95 CITIC. [IpaBuia

BBIITOJIHCHU A CHCHH@)HK&HI/II/I 060py,Z[OBaHI/IH, I/ISI[GJII/Iﬁ H MaTCpHAJIOB.
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3 TPEBOBAHUSA K O®OPMJIEHUIO JUITJIOMHOTI'O ITPOEKTA
(PABOTHBI)

JurimoMHbIN TIpoeKT (paboTa) opopMIIIeTCs B COOTBETCTBUU ¢ TPEOOBAHUSIMU
K MEYaTHOM PYKOIHUCH Ha CTaHJAPTHBIX JucTax Oymaru (opmata A-4 (pasmepbl
210x297 mm). [lomyckaeTcsi BBINOJHEHHUE IUILUIOMHOTO MpoeKTa (paboThl) OT PYKHU
YETKUM Pa300pPUYMBBIM MOYEPKOM, TPAMOTHO, aKKypaTHO, 0€3 MOMapoK U HCIpaBiie-
Hui. CokpanieHue clioB, KpoMe OOIIENPUHSTHIX, HE JomycKaeTcs. TeKCT u3naraercs
OT TPETHEro JHIa Wik B opMe OC3TUUHBIX MPEIIOKEHUN 0€3 MCIOIb30BaHMS JINY-
HBIX MECTOMMEHUH.

K odopmiiennio paboTsl MPEAbSBISIIOTCS CISAYIONINE TPEOOBAHMUS:

o MOSICHUTENbHAS 3anucKa H0JkHA coaepxkarh 80-100 cTpanul nevyatHoro
tekcra U 90-110 cTpaHull pyKONMCHOrO;

®  TEKCT pa3MellaeTcsl Ha OJJHON CTOPOHE JIUCTA;

®  [I0JIe, OCTaBJIEMOE YHCTBIM OT TEKCTa, UMeeT pasmep ciea 30 mwm,
crpaBa — 10 MM, cHuzy — 20 MM, cBepxy —20 MmM;

® CTPOKM TIeHaTaloTCid 4depe3 TMOoJaTopa HHTepBaia (MEXAy CTpPOKaMu
OCTaBJISIETCS IPOCTPAHCTBO, PABHOE MO BBHICOTE MOJIYTOPA MPOMUCHBIM OYKBaM);

e  pa3Mep OYKB MAITMHOMUCHOTO (KOMITBIOTEPHOI0) TEKCTA JOJIKEH ObITH HE
meHee 1,8 MM BbICOTHI (00bIYHO IpUPT 14) U MO3BOJATH UMETH HE MeHee 60 3HAKOB
u B ctpanuile — 30 CTpoK;

e  HOMEp CTPAHMIIBI TPOCTABIIAETCS BHU3Y, CIIPABa;

®  Kax/as riaBa HAUMHAETCS C HOBOW CTPAHUIIBL;

®  3aKJIIOYEHHE (BBIBOJbl) HAUMHAIOTCS C HOBOW CTPAHUIIBL;

Bepcus: 1.1 Ortaenenne cpegHero npodecCHOHATBHOTO 00pa3oBaHUs Ctp. 71 u3 89.




MeToauyeckue yKasaHus

08.02.09 MonTax, HaJaIKa ¥ 3KCILTyaTalus JIEKTPOOOOPYI0BaHUS TPOMBIIUICHHBIX U
IpaKIaHCKUX 3TaHUH

®  CIIMCOK HCIIOJB30BAaHHON JuTepaTypbl (OuOmuorpadgus HAYMHACTCSA C
HOBOW CTpaHUIIbI,

®  HaKWMEHOBaHHUE TaOJIMI] MEYATAETCSI CBEPXY, O€3 MCIOIb30BaHUS MHIEKCA
Ne 1 6e3 Touek nmocie Ha3BaHUS;

®  HaNMEHOBAHHUE PUCYHKOB IE€YATAETCs CHU3Y, 0€3 TOUEK MOociie Ha3BaHUS U
HUCIOJIb30BaHMs 3HaKa Ne;

®  BCC 3aroJjIOBKHU TJIaB M mMaparpadoB JOKHBI OBITH BBIICICHBI OTIIMYHBIM
OT TeKcTa mpupTOM U 0€3 TOUKH;

®  COKpAIllEHHUs CJIOB B TaOJMIIAX U PUCYHKAX HE JIOMycKaeTcs (pa3periaeTcs
B TaOJIMIIaX M PUCYHKAaX HEOOXOJMMBIE HAAMUCHU JeNaTh 00Jiee MEIKUM MIPUQPTOM,
YeM B TEKCTOBOM YacTH).

[Topsinok mpencraBieHrs U Hymepaluu padoThl cienytouil. Ha nepsoii ctpa-
HUIIE pacrojiaraeTcsl TUTYJIbHBIM JIUCT (HOMEp CTpaHUIbl HE CTaBUTCS). 3aTeM IO-
CTpaHUYHO (TOCIEI0OBATENIbHO) pa3MeINIatoTCs 3aJjaHue Ha pa3paboTKy KypcoBOM pa-
00TbI, aHHOTAIIUS U COAEp)KaHUEe (HOMEpa CTpaHUIlbl He cTaBsTcs). HyMepanus ctpa-
HUI[ pabOThl HAYMHAETCS C MSTOrO JINCTA (Hayasjao BBEJEHUS) U BEIETCS OCTPAHUYIHO
710 KOHIIA, BKJTFOYAs CITUCOK JINTEPATYPhl ¥ PUIIOKCHHUS.

Bce nymepanuu (ctpanuil, riiaB, maparpadoB, pUCYHKOB U T.J.) BBITOJHSIIOT
TOJIbKO apaOckumu 1udpamu. [Ipyn HEOOXOIMMOCTH B OTJIaBIIEHHUE U, COOTBETCTBEH-
HO, B OCHOBHYIO YacTh BBOJAT pyOpukanuu tuna 1.1. uimm 2., 2.2.,2.2.1. u t.nn. (Ilpu-
noxenue 1)

B mporecce cocTaBiieHHs TEKCTOB CIEAyeT J1aBaTh CCHUIKA HAa UCTOYHUK WH-
dbopmaiu B KBaJ[paTHBIX CKOOKax [ |, HA pUCYHOK WJIH TaOJUILy B KPYTJIIBIX CKOOKaX (
). CchUIKM Ha JTUTEpaTypHbIE UCTOYHUKH MPHUBOJATCS B TEKCTE B MOPSAKE UX TEpe-
YHUCJICHUS 110 CIMCKY HCTOYHUKOB, Harpumep, [3], [18].

B nosicHuTenpHOM 3amucKe cleayeT MPUMEHSITh CTaHIapTU30BAHHbBIE €IUHUIIBI

(1)I/IBI/IIIGCKI/IX BCINYMH, UX HAUMCHOBAHUI U 0003HaYCHMUS. TepMI/IHOHOFI/IH H OoIpeac-
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JICHUS TOJDKHBI COOTBETCTBOBATH YCTAHOBJICHHBIM CTaHAApPTaM, a MPU UX OTCYTCTBUU
- OOIIETPUHATHIM B HAYYHO-TEXHUYECKOU JTUTEpaType.

CoxkpalieHusi CJI0B TeKCTa He JIOMYCKAeTCsl, KPOME YCTaHOBJICHHBIX CTaHAAPTOM
pa3sMEpHOCTEN: KT., M., CM., MM., U T.JI. U CIIy’K€OHBIX CJIOB: C. (CTpaHHIIa), CT. (CTa-
ThA), 1. (IyHKT), Ta0:1. (Tabauma), puc. (pPUCYHOK), U T.1.

B ¢opmynax B kauecTBe CHUMBOJIOB ClE€IyeT MPUMEHSITh 0003HAYEHUSs, yCTa-
HOBJICHHBIC COOTBETCTBYIOIIIMMH TOCYIapCTBEHHBIMU CTaHIAPTAMH.

Hywmepamus ¢opmyn mpousBoautcs B mpenenax pasaena (riaasbl). B atom ciy-
yae HoMep (OpMyJIbl COCTOUT M3 HOMEpA pazjiea U MOpPsAIKOBOr0 HoMepa (POPMYIIbL.
B dopmyrnax B kadecTBe CHMBOJIOB CIIEIyeT MPUMEHATH 0003HAYCHMS, YCTAHOBJICH-
HBIE COOTBETCTBYIOIIUMU TOCYapPCTBEHHBIMU CTAHJAPTAMH.

Hywmepauus ¢opmyn npousBoautcs B npenenax pasaena (riaasbl). B atom ciy-
yae HoMep (HOpMyYJIbI COCTOUT M3 HOMEpa pasjiea U MOPsSIKOBOro HoMepa GopMyIIbl,
pazzeneHHbIX Toukoi. HoMmep yka3bIBalOT ¢ MpaBOil CTOPOHBI JIUCTA HA YPOBHE (op-
MYJIBI B KPYTJIBIX CKOOKaxX, HaIpUMep,

S=mr, (2.1)

3Ha4YEHUsT CHUMBOJIOB W YHUCIOBBIX KOA(D(PUIIMEHTOB, BXOIAIIUX B ¢Gopmyiy,
JOJKHBI OBITh TPUBEACHBI HEMOCPEICTBEHHO ToJ (opmysoil. 3HaueHUE KaxKIoro
CUMBOJIa TAIOT C HOBOW CTPOKH B TOM MOCJICIOBATEILHOCTH, B KOTOPOH OHHU TIPHUBEIC-
HBl B (hopmyre. [lepBas ctpoka pacmuppoBKU TOJDKHA HAYMHATHCA CO CIIOBA «TJE»
6e3 gBoeTtouus mocyie Hero. CChbUTKM B TEKCTE HAa HOMEp (HOPMYJIBI 1al0T B CKOOKax,
HarpuMmep, «...B hopmyie (1.8)». Ilocne pacmmdpoBku GopmMyJibl, C HOBOM CTPOKH B
Heé TOICTABIISIIOT YHCIIOBBIE 3HAYEHUS BXOISIIUX TApaMETPOB U MIPUBOAAT Pe3yabTaT
BBIYHCIICHUS ¢ 00s13aTEIbHBIM YKa3aHUEM €IUHUITBI PU3NUECKON BETUIHHBEI.

Tabnuibl ciienyer HymMepoBarh B mpejaenax pasnaena. Homep tabmuisl coctout
13 HOMEpa paszjiena M MOPSIKOBOIO0 HOMepa TaOJUIIbI, pa3eieHHbIX Toukoi. CI0BO

«Tabnuma» u e€ HoMep MOMEIIAOT HaJ TaOJUIeH B MPAaBOM YIUIy. 3aroJIOBOK TabJIu-
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bl PACIIONIaraloT yepe3 mpodel, THpe, MPodes mocie CIoBa «Tabiuia» u e€ HoMepa.
Ha Bce TaGnuipl 4OKHBI OBITH CChUIKH B TekcTe. [Ipu cebuike muinyT cinoBo «Tab-
JUIa» ¢ yKazaHueM e€ HoMmepa, HanpuMmep, (Tabmmma 2.1). ['padsr Tabnuisr omycka-
€TCsl HyMEpOBaTh I 00JIErYeHUs CChIJIOK B TEKCTE, MPH JICJICHUH TAOJIUIBI Ha YacTH,
a TaKKe MPU MEePEeHOCE YaCTU TAOJIUIIbI Ha CIETYIONTYIO CTPAHHUILY.

I'pady «Homep mo mopsiaky» B TaOnMily BKJIOYaTh He Jomyckaercs. [lpu
HEO0OXOUMOCTH HyMepalluu MoKa3aTesel, mapaMeTpoB WM APYTUX JaHHBIX MOPAI-
KOBBIC HOMEpA CIeAYyeT yKa3blBaTh B MepBoi rpade (00koBUKE) TaOIUIIBI HEMOCPET-
CTBEHHO Tepe]l NX HAUMEHOBAHHEM.

Ecnu tabnuma He pa3meniaeTcs Ha OJHOM JIHCTE, TOMYCKAeTCs JETUTh e€ Ha
gacTu. CrnoBo «Tabnuiia» yka3pIBarOT OJMH pa3 HaJ MEPBOM YacThIO TAOJIUIIBI, HAJ
APYTUMH 4YacTAMU THUIIYT cioBa «lIpomomkeHue TabmMIb» C yKa3aHHEM HoMepa
TaOJIHIIBL.

Ecnu Bce mokasarenu, npuBeeHHbIE B rpadax TaOauIbl, BHIPAXKEHbI B OJTHON U
TOM ke equHHIlEe (PU3NIECKON BEIMINHBI, TO €€ 0003HaYeHHEe HEOOX0AUMO TIOMEIIaTh
HaJ| TabJIMIIel crpaBa, a MPU JIETCHUU TAOJMIIBI HA YACTH - HAJ KKI0M €€ 4acThio
(ITpunoxenue 1).

['oToBas paboTa cOpOIIIOPOBBIBACTCS MO OOJOKKOM U MOJAACTCS HA PEICH3UI0

Hay4YHOMY PYKOBOJIUTEIIO.
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INPUJIOKEHHUE 1

MuHucTepcTBO 00pa3oBaHus U HaAyKu PP
Bourorpaackuii rocyJjapcTBeHHbI TEXHUYECKHI YHUBEPCUTET
CeOpsikoBckuii pumal

YTBEPXIAIO
3aB. otaenenuem CI1O 3aseayromuii [THK
o Toxkapena O.b. Cunoposa H.10.
(oamuce) (moanucek)
« » 20 . « » 20 .

JTATIJIOMHBINA TPOEKT

HA TEMY__ «

»

PykoBoauTens TUMIIOMHOTO MPOEKTA
/ /

CryneHt
(moamucek) (®.1.0.) (rpynr[a)
KoHcynbpTaHT 0 3KOHOMUYECKOUN 4acCTH
/ / (moamuck) ((DI/IO)
(TToamuch) (®.1N.0.)
HOpMa KOHTPOJIb (mmudp crenuaTbHOCTH)
/ /
(moamnuce) (®.1.0.)

Bepcus: 1.1 Ortaenenne cpegHero npodecCHOHATBHOTO 00pa3oBaHUs Ctp. 75 u3 89.




MeToauyeckue yKasaHus

08.02.09 MonTax, HaJaIKa ¥ 3KCILTyaTalus JIEKTPOOOOPYI0BaHUS TPOMBIIUICHHBIX U
IpaKIaHCKUX 3TaHUH

r. Muxaijaoska 20 T.

MunuctepcTBo 00pa3oBanus U HayKu PO
Bonrorpanckuii rocyjapcTBEHHBIN TEXHUYECKUH YHHBEPCUTET
CeOpsikoBCcKHi (unan

YTBEPXIAIO
3aB. oraeneueMm CIIO 3asenyromui [TIIK
_ Tokapesa O.b. Cunoposa H.1O.
(oamuce) (noanucek)
« » 20 T. « » 20 T.

SAJTAHUE

HA BBIIIOJIHEHHUE /THIVIOMHOI O IIPOEKTA

CTYACHTY dakynbTera
(pamunus, uMs, OTIECTBO)

TeMa TUIMIOMHOTO TPOEKTA

YTBepxc/:[eHa IIPUKA30M IIPOCKTA 110 BY3Y

['1aBHBIN KOHCYIBTAHT

CpOK Ca4yu CTyACHTOM 3aKOHYCHHOI'O ITPOCKTA
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No
/11 daMminsa, HHULIHAJbI ITo kakomy pasaesy KoauuecTBo
MPOEKTA Jacos

1

2

3

4

5

3akJI04eHne 0 J0MyCKe K 3alMuTe JUIJIOMHOTO MPOEKTA

« » 20 T. [Ipencenarens. 11K H.1O. CunopoBa

(nmata) (moamucsk)
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I/ICXOI[HBIC JaHHbIC

I[OHOJIHHTCJILHI)IG JaHHbIC

IlepeyeHsb BOMPOCOB, MOJIEKAIMX pa3padoTke
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IlepedyeHb WILTIOCTPAaTHBHOIO MaTEepPHAJIA
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JITT 02068060 — 08.02.09 — 20 — 17

Usm. | Konyd §Muem  INe Mok [Todnuckb § lama
Paszpabom. Cmadusi Jlucm Jlucmoe
Pykogooum \'4 1
KoHcvaem.
OBIIAA YACTD C® Bom [TV
H. KoHmp.
Ymeepo. MD —410-14
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IMPUJIOXKEHHUE 2
COJIEP XAHUE

BBenenne

JO15)116:F o7 Tos s SUTT 11

| D0, 0. O, G 13

| DD, @, O, O G 16

| BRI, 0. 0. O G 22

2 TEeXHOTOTHUCCKAT HACTD . .« v u ettt et e ee e e et e e e eaeeaes 24

2 X R X K ettt 26
pumep 2

2 ObIAA YACTD

2.1 XXXX

OcunoBHoit TekcT. Hpudt Times New Roman 14, unrepsan 1,5, kpacHast cTpo-

Ka orctyn 1,25 MM, BBIpaBHUBaHHE 10 IIMPUHE. B Ha3BaHMAX I1aB M MOATJIAB MEpe-

HOC CJIOB 3alIp€IIacTCs, B KOHIIC 3aroJJOBKa TO4YKa HC CTaBUTCA.
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Odopmiienune nepeunciaeHus
[To mponcX0KaeHNIO0 TOPHBIE TIOPOJIBI TIOIPA3ICISAIOT Ha:
1. V3BepkeHHBIE:
- Kucieie (SiO, 6onee 65%)
- Cpennue (SiO; 55...65%)
- OcHosHble (Si0; Menee 55%)

2. OcanoyHrle

............

WIn
A. N3Bep:keHHbIE
1) Kucnsie (SiO, 6om1ee 65%).
2) Cpennue (SiO; 55...65%).
3) OcHosueIe (S10; menee 55%).

b. Ocagounsie
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IIpaBus10 oopMiieHHs] WIJIIOCTPHPOBAHHOTO0 MaTepUaJia

3900
3600
3300
3000
2700
2400
2100
1800

KO TMY4eCcTBO

1200
800
BO0O
300

0

1500 A

3364
2390
1893
15849
1418 1360
1205

2000 2001 2002 2003 2004 2005 2006

ropm,

|. HOMWHECTED MHOCTRAHHBE TRaX OaH |

Huarpamma 2.1 (2 — Homep r1aBbl, | — HOMEpP JaHHOU IHAarpamMMbl)

Pucynok 2.1 ( 2 — Homep 1J1aBbl, | — HOMEp JJaHHOTO PUCYHKA)
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Ipumep odopMireHus1 TA0 MBI

Tabnuna 2.4 - Pacxoasl Ha o1JIaTy Tpyaa

JIOIKHOCTB KonuyectBo 3apmara, pyo.
1 2 3
['eHepanbHbIil TUPEKTOP 1 2500
HcnonHUTENbHBIN JUPEKTOP 1 2000
Byxranrtep 1 1500

Ipumep odopmirenus TadauIbI (IEPEHOC YACTU CTPOK)

POIOJKEHNE Ta0IuIIb! 2.4

J10JKHOCTD KonuuectBo 3apmuiara, pyo.
1 2 3
['1aBHBIN MHAKEHED 1 2000
['aBHBIN SHEPreTUK 1 1500

OKOH4YaHue Ta0IuIb! 2.4

JI0JKHOCTD KonuuectBo 3apmiarta, pyo.
1 2 3
Pabounii mo o0CcIy>KUBaHUIO METHHUIL 1 2000
Yo6opmuia 1 1500
Uroro:
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HITamMnsl 1y Yeprexe

[ramm — IOpUINYCCKad 9aCThb YCPTCIKaA, 0e3 HaJIM4us ITamMia 4CPTCIK HC IIPpHU-
HuMaeTcs. B mrammax YKa3bIBaAlOT HA3BAHNUC MHCTUTYTA, HA3BAHUC OpPraHU3aIllluU 3a-
Ka341Ka, HAa3BaHUC YCPTCIKA, q)aMI/IJII/II/I N IIOJIIMCH HUCIIOJTHUTENEH U JnL, HCCYIIHUX
IOPUINYCCKYIO OTBCTCTBCHHOCTL 3a KadCCTBO IIPOCKTA, CTAAUA IIPOCKTHUPOBAHHA,
Macmrabd UCpTCiKa, HOMCDP JIMCTA IIPOCKTA, AdTa BBIITYCKA YCPTCIKaA, HII/I(I)p, 1o KOTO-
PBIM OPUTHHAJI JaHHOT'O YCPTCKA XPAHUTCA B ApXHUBC MHCTHUTYTA.

i 65 , 20
7 | ool L. 20 _
N /
Z
Yo/ lucm N’ dokyr | Tloon_|ama Cmadus | Aucm | Zvcmab | |
a3pac 9 = 5 7
L kobod
HOHCL/I/T]
Hxormp 4 8
Ymb
el o @0 o[ LB | B 70 ' 50

B rpadax yka3zpiBaercs:

I'padpa 1 — HaumenoBanue paboThl (AUTUIOMHBIN POEKT);

I'padpa 2 — Tema qUIIIIOMHOTO MPOEKTA;

I'pada 3 — HammenoBaHue pasjiena JUIUIOMHOTO TTPOEKTA;

I'pada 4 — HaumenoBanue n300pakeHus, B TOUHOM COOTBETCTBUU C HAUMEHOBAHUEM,
YKa3aHHBIM HaJl U300pakKeHUEM Ha TI0JIe YepTekKa;

I'pada 5 — YcnoBHOEe 0003HAUCHUE CTAAUU TPOSKTUPOBAHMUS;

I'pada 6 — IopsAKOBBIIT HOMEp JIHCTAa B KOMIUICKTE;

I'pada 7 — KomndecTBO IMCTOB B KOMILIIEKTE;

I'padpa 8 — HaumenoBanne opranuzanuu (y4eOHOTO 3aBEICHMs), B KOTOPOM pa3pabdo-
TaH MPOEKT.
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Crnemmdukanuro (mepedyHu oO0OpyJAOBaHUS, 3MaHUN, COOPYKEHUU, OOBEKTOB
cxeM u T. [1.) pekOMeHTyeTcs BBITIOJHSATE 1O (hopMe:

, (neyupukayusa

/703 Haimerobarue kol facca
20 K2
Cal
e
$
50 ! 75
95 g
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CIIMCOK PEKOMEHJIYEMOM JIUTEPATYPbBI

1. TOCT 2.702-75 IIpaBuia BbIIOJHEHUS ANEKTPUUECKUX CXEM.

2. TOCT 21.501-93 CIIJC. IIpaBuna BBIMOJHEHUS ApXUTEKTYPHO-CTPOUTEIBHBIX pa-
0ounx yepTexKei

3. TOCT P 21.1101-2009 CIIC. OcHoBHble TpeOOBaHUS K MPOEKTHOM U paboueid
JOKyMEHTALUU

4. TOCT 2.104-2006 ECK/I. OcHOBHBIEC HAATIUCH

5. TOCT 2.105-95 ECK]I. O6uiue TpeOoBaHMS K TEKCTOBBIM JOoKyMeHTaMm (¢ M3me-
HeaueM N 1)

6. T'OCT 2.106-96 ECK/I. TexcroBbie nokyMeHThI (¢ U3menenuem N 1)

7. AxumoBa, H.A. MoHTax, TEXHMYECKAsA SKCILTyaTalys U PEMOHT JJIEKTPUYECKOTO
U 3JIEKTPOMEXAHMYECKOr0 000pyJoBaHUs : yued mocoOue Ui CTyA. YUpeKIACHUN
cpen. npod. oopazoanus / H. A. Akumona ; H.®. Koreneneu, H.. Centropuxus;
o obm. pea. H.®. Korenenua. - 8-e uzm., ucrnp. - M. : 3parenbckuil 1eHTp
"Akanemus" , 2012. - 304c. - ISBN 978-5-7695-8750-4.

8. BopoObeB, B. A. DkcrutyaTanus U peMOHT 3JIEKTpOoOOPYJ0BAaHUS U CPEJICTB aBTO-
MaTtu3anuu : yueOHuk u npaktukym aist CI1O / B. A. BopoOseB. — 2-e uzf., ucnp.
u gon. — M. : UznarensctBo FOpaiit, 2017. — 338 ¢. — (Cepus : Ilpodeccuo-
HajbHOE oOpa3zoBanue). — ISBN 978-5-534-00572-1. 20c¢ FOpaiit Pexum gocry-
na : www.biblio-online.ru/book/D6340A41-ED76-4F03-AFD7-775F329B8978.

9. KupeeBa, D. A. DnexrpocHaOXeHUE U BIEKTPOOOOPYAOBAHHE MPOMBIIUICHHBIX
npeanpuaTuii : yaeoHoe mocooue / . A. Kupeesa ; 3. A. Kupeena . - M : Knopyc,
2011. - 368c. - 6bubnuorp. c. 366. - ISBN 978-5-406-00858-4 5

10.KupeeBa, 3.A. PeneiiHas 3ammTa 1 aBTOMaTUKA 3JIEKTPOIHEPTETUUECKUX CUCTEM :
yuebnuk / O. A. Kupeena, C.A. Lpipyk. - 2-e u3g, crep. - M. : Akagemus, 2013. -
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KPUTEPUM OIIEHKH BBIITY CKHOM KBAJTU®UKAIIMOHHOM

PABOTbBI
HasBanwus pa3psiioB OLICHKH % ot oOmIei ITo 20-
OLICHKU OajbHOI CH-
cTeMe

O1eHKa MOSICHUTENFHON 3aIMCKH U TPaQUUECKON YaCTH. 50 10
1.CoorBercTBrE 00BEMA. 6 1,2
2.PUTMHYHOCTH PabOTHI. 9 1,8
3. KauectBo paboTHI. 10 2

4. I'pad¥iK BBHITIOTHEHUS. 4 0,8
5. CootBerctBue 'OCTam, ECK/I, Hopmasim. 10

6. BeInoJiHeHKE CIIeUAIbHBIX 3aIaHUH. 5 1

7. Cnada B CPOK, YCTAaHOBJICHHBIN IPENOJIaBATEIIEM. 6 1,2
8. Cnmaua mpoekTa 1mocje cpoka. - 10 -2
9. Cnaua mocie 3a4€THON HEIENH. -20 -4
3ammra npoeKTa 50 10
10. PackpbITHE TEMBI. 25 5
11. OTBeTHI Ha BOIIPOCHI 25 5
[IpaBuibHBIN OTBET 5 1
HenpaBuiibHblil OTBET 0 0
Her otBeTa -5 -1

Otauyno: 20 - 19 Gamios
Xopomo: 18,9 - 14 6amioB
VYnosnerBopurensro: 13,9 - 10 6amios
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