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IIVIAHUPYEMBIE PE3YJIBTATbBI OBYUYEHMUS 110 OOII

Kon

pe3yJabTara

PesyabraT 00yuenust

Hpod)eccuouaﬂbuue Komnemenuuu

P1

HpI/IMeHSITB COOTBCTCTBYIOIIMC T'YMAaHUTAPHLIC, COLOHWAJIbHO-3KOHOMUYCCKHC,
MaT€MaTU4YCCKHUC, C€CTCCTBCHHO-HAYYHBIC n HHKCHCPHBIC 3HaHus,
KOMIIBIOTCPHBIC TCXHOJIOTHMM I PEIICHHA 3adady pacdeTa W aHalnu3a

AJIEKTPUICCKUX YCTPOUCTB, OOBEKTOB U CUCTEM.

P2

YMmeTh (I)OpMyJ'II/IPOBaTL 3agauun B o0yactu QJICKTPOIHCPICTUKHU n
OJICKTPOTCXHUKH, AHAJIU3UPOBATL U PEIIaTh HUX C HCIHOJB30BAHUECM BCCX

TpeOyeMBIX U JTOCTYIHBIX PECYPCOB.

P3

YMeTh IMPOCKTUPOBATL  JJICKTPOIHCPICTHYCCKUC W  IJICKTPOTCXHUYCCKHC

CHUCTEMBI U UX KOMIIOHCHTHEI.

P4

YMeTh MIIaHUpOBaTh W MPOBOAUTH HEOOXOJIMMBIE SKCIIEPUMEHTAJIbHBIC
HCCJIeIOBaHUs, CBS3aHHbBIE C OIpEAENIEHHEM IapaMeTpoOB, XapaKTEpUCTUK U
COCTOSTHUS ANEKTPOOOOpY-
JOBaHMs, OOBEKTOB M CHCTEM DJIEKTPOIHEPreTUKU U DBJIEKTPOTEXHUKH,

HHTCPIPCTUPOBATL JAHHBIC U ICJIaTh BLIBOIBI.

P5

[IpumeHATE  COBpEMEHHBIE METOABI W HMHCTPYMEHTHl  IPAKTUYECKOU
WHXEHEpHOW  NeATeNbHOCTH  TpU  pelleHud  3ajad B o0rjactu

OJICKTPOOHCPICTUKU U SJICKTPOTCXHUKH.

P6

et MPAKTUYCCKUC 3HaHUA IMPUHIUIIOB n TEXHOJIOTUH
AJIEKTPOIHEPTETUUECKON M AJIEKTPOTEXHUYECKOW OTpaciield, CBS3aHHBIX C
0COOEHHOCTBIO po0iem, 00BEKTOB u
BUJOB  NPOECCHOHANBHOM  NEATEIbHOCTH MNpo¢wmiIsi MOArOTOBKM  Ha

OpCANPUATUAX U B OpraHUu3aluAaX - IOTCHIWAJTIbHBIX pa6OTOI[aTeJ'I$IX.

Ynueepca.nbnbte KomnemeHnuuu

P7

Hcnons30BaTh 3HaHUSA B 00J1aCTH MCHC/’KMCHTA IJIsA YIIPABJICHUA KOMILJIEKCHOM
PIH)KCHCpHOﬁ ACATCIbHOCTBIO B o0yracTu QJICKTPOIHCPI'CTUKHU n

QJICKTPOTCXHUKHU

P8

Hcnonb30BaTh HaBBIKM YCTHOH, IHCBMEHHOH peuu, B TOM YHCIE Ha
MHOCTPAHHOM  SI3bIK€, KOMIIBIOTEPHBIE TEXHOJIOIMU MJIi KOMMYHHKALUH,
IIpe3eHTaluH, COCTaBJICHUS OTYETOB u
oOMeHa TexHM4YecKoW uHpopManuei B 00NaCTAX DSJIEKTPOIHEPreTUKH U

QJICKTPOTCXHUKH.

P9

DddexkTuBHO paboTaTh WHAWBUIYaJbHO W B KAa4yeCTBE 4WICHA WJIU JIHIEpa

KOMaH/IbI, B TOM YHUCJI€ MEXIUCITUTUIMHAPHOM.

P10

[IposiBNATP  JMYHYXO  OTBETCTBEHHOCTh W IPUBEPKEHHOCTH  HOPMAaM
npoeCCHOHANILHOW 3TUKM M HOPMaM BEACHHS KOMIUICKCHONW HHXCHEPHON

JCATCIIbHOCTH.




OcymecTBIATh KOMIUIEKCHYIO HMH)KEHEPHYIO JeSTENbHOCTh B  0o0iactu

JJIEKTPOIHEPTETUKA U DJIEKTPOTEXHUKH C Y4ETOM IPABOBBIX M KYJBTYPHBIX

P11
aCIeKTOB, BOIIPOCOB OXpaHbI 3710po-
Bbsl U 0€30MACHOCTH JKU3HEACITETHBHOCTH.

P BBITh 3aMHTEpECOBaHHBIM B HENPEPHIBHOM OOYUEHHH W COBEPIICHCTBOBAHHH

CBOMX 3HAHUU M KQ4E€CTB B 00JIACTH JCKTPOIHEPTETUKHU U SJCKTPOTEXHUKH.
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PE®EPAT

Brimycknas kBanupukanmonnas padora _93c., 24 puc., 20 __ Tabm.,
15  WCTOYHUKOB, _ 3 MpHIL.

KmtoueBbie cnoBa: KOC; P3uA; pacuer ycraBok P3; »iekTpoMexXaHHMYECKHE pelie;
MHUKPOIPOIIECCOPHAs TEXHUKA.

OO0BekTOM WuCcienoBaHus ABISIIOTCA PerneliHast 3ammTa M aBTOMaTHKa OjokKa TreHepaTop-
TpaHchopMaTOp Ha TEIJIOBOM CTaHIIUU

Ilens pabGotel — Pacuer u BbIOOp pesiciiHOM 3alMThl W aBTOMATHKH OJIOKA T'CHEPaTOp-
TpaHchopMaTOp Ha TEIJIOBON CTAHIIUN

B mporecce wuccienoBaHus MPOBOAMINCH: pPacyeT TOKOB KOPOTKOI'O 3aMBIKAHUS, TEXHUKO-
HYKOHOMHYECKOE OOOCHOBAHME TPOEKTAa, PACCMOTPEHUE BOMPOCOB CBSI3aHHBIX C OOECIeUCHHEM

6e301acHOro (QyHKIIMOHUPOBaHUS peneitHol 3amuTsl 1 TOL] B nenom.

B pesynbrate uccnenoBaHus npousBeneH Pacuer u BhIOOp pesieHON 3alMThl U aBTOMAaTHKH
0J10Ka reHepaTop-TpaHchOpMaTOp Ha TETUIOBOM CTaHITUU

OCHOBHBIE KOHCTPYKTUBHBIE, TEXHOJOTUYECKUE U TEXHUKO-IKCIUTYaTallMOHHBIE XapAKTEPUCTUKH |
BbIOpaHHas pesieiHast 3alKTa NOJHOCThIO COOTBETCTBYIOT TpeboBanusiM P3 cornacno HT/I.

OOnacTh MPUMEHEHHS: PE3YJbTaThl  HWCCICAOBAaHUS  NPUMEHUMBI UL  TPEIIPUATHIHA
AIIEKTPOIHEPTETHUYECCKOI OTPACIIH.

OxoHomuueckass 3()(PEKTUBHOCTH/3HAYUMOCTh PAOOTHI: TMPOEKT SABIAETCA HKOHOMUYECKU
BBITOJIHBIM JUIsI BHEJIPEHMs, CHI)KaeT cebecTomMocTh oOciyxkuBaHus P3MA, Tak jke MOBBIIIAET
KOMITIETEHIIMH [TePCOHaja 3aHATOro 00CTyKUBAaHUEM PEIeHOMN 3alIUThl U aBTOMATHKHU.




HOPMATHUBHBIE CCBIUIKHA

B Hacroseit paboTe UCIoJIb30BaHbI CCHUIKH Ha CIIEYIOIINE CTaHAapThI:

['OCT P 52776 — 2007 “Mammusbl >7eKTpudeckue Bpamatomuecsi. HomuHanbHble JaHHbBIE U
XapaKTePUCTUKH

I'OCT P 22.0.02-94 “be3onacHOCTb B YpE3BbIUAMHBIX CUTYALIUSIX ;

I'OCT 12.0.003-74 “CCBT Omnacuble u BpeHble TPOU3BOACTBEHHBIE (hakTopbl. Kitaccuduxarms
(c nsmenenuem Nel)”;

I'OCT 12.2.013-91 “CCBT Mammusasl pydHble daekTpudeckue. OOmume TpeOoBaHUs
0€30IMaCHOCTH ¥ METOJIbI UCILITAHUI ",

I'OCT 12.2.003-91 “CCBT OGopynoBanue mnpou3BojcTBeHHOe. OOmue TpeboBaHUs
Oe3omacHoCcTH;

I'OCT 12.1.003-83(1999) “CCBT Illym. Ob6mue TpeboBanus 6€30MacHOCTH;

I'OCT 12.1.004-91 “CCBT Iloxxapnas 6e3omacHocTb. O01IHe TpeOoBaHUA ]

I'OCT 12.1.005-88 “O0mme caHUTapHO — TUTHEHHYECKHE TpeOOBaHUA K BO3IyXy paboueit
30HEI”;

'OCT 12.1.012-2004 “CCBT. Bubparmonnas 6e3onacHocThb. O0mme TpedoBaHus”;

I'OCT 12.1.024-81 “Illym. OmnpeneneHue IIyMOBBIX XapaKTEPUCTUK HCTOYHUKOB IIyMa B
3aryIylnieHHOM Kamepe”;

I'OCT 12.1.029-80 “CCBT CpenctBa 1 MeTOABI 3aIUTHI OT 1ryMa. Kiaccudukarnms’;
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I'OCT 12.4.009-83 “TloxapHasi TeXHUKA JUIS 3aITUTHI OOBEKTOB;
I'OCT 17.0.001-76 “Cucrtema cTaHaapToB B 00JIaCTU OXpaHbl MPUPOABI U YIYULIEHUS HCIIOIb30BaHUS
MPUPOIHBIX pecypcoB. OcHoBHBIE Mo0keHus (¢ M3menenusmu Nel,2)”;
I'OCT 17.2.1.01-76 “Oxpana mnpuponsl. Atmocdepa. Knaccudukanus BeIOpocoB 1o coctaBy (C
N3menenuem Nel)”;
I'OCT 17.1.1.02-77 “Oxpana mnpupoxasl. I'umpochepa. Kiaccudukammus BOAHBIX OOBEKTOB (C
N3menennem Nel)”;

CHull 11-01-95 “UHcTpyKIms 0 mopsiAke pa3paObOTKH, COTIACOBAHMUS, YTBEPKIACHUS M COCTAaBE
MIPOEKTHOM JIOKyMEHTAILIUU Ha CTPOUTEIBCTBO MPEINPUATHI, 3TaHUH U COOpYKEHUI;
CHulI I1-89-80 “T'enepanbHble TUIAHBI TPOMBIITUICHHBIX TPEIPUATHN
CHull 2.01.02.85 “IIpoTuBonoxkapHble HOPMbI;
CHulI 2.09.04-87 “AnMUHUCTpAaTUBHBIC U OBITOBBIC 3IAHUS

CanlluH 2.2.1/2.1.1.1200-03 “CanuTapHO-3alllUTHBIE 30HBl W CaAHHUTapHas Kiaccupuranus

MPEANPUATHH, COOPYKEHHUN U UHBIX OOBEKTOB”;



Canllun 2.2.4.584-96 “I'mruenndeckue TpeOOBaHMA K MMKPOKIMMATYy MPOU3BOJCTBEHHBIX
MIOMEIICHUN "}
CH 2.2.4/2.1.8.556-96 “IIpomsBoicTBeHHasi BUOpauus, BUOpalus B TOMEUICHHUSIX IKWIbIX U
OOIIECTBEHHBIX 3JaHU";
I1YD “IIpaBuna ycTpolcTBa 3JIEKTPOYCTAHOBOK peAakius 77;
I[IOT P M-016-2001 “MesxoTpacneBble IMpaBuja MO OXpaHe Tpyaa (mpaBuia O€30MacHOCTH) HpHU
9KCILTyaTalUH 3JIEKTPOYCTaHOBOK ;

ITOT P M-012-2000 “MexoTpaciieBbie ITpaBujia 1o OXpaHe Tpyaa Mpu paboTe Ha BBICOTE .
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BBeaenune

KongencanmonusiMu snektpuueckumu craHiussMu (KOC) Ha3pIBalOTCS TEIJIOBBIE AIICKTPUUYECKUE
CTaHIMM, TPEAHA3HAUYCHHBIE TOJBKO JIS TMPOM3BOJACTBA JIIEKTPOIHEpruu. ['maBHOW 0COOEHHOCTHIO
KOHJICHCAIIMOHHBIX JJIEKTPUYECKUX CTaHIMI SBISETCS TO, YTO B HUX OOECHEeUMBAIOTCS YCIOBUS
MaKCHMaJIbHO TIOJTHOTO MPeoOpa3oBaHus SHEPTUU apa, BEIpaOOTaHHOTO B KOTJIE, IyTEM MaKCHUMAaJIbHO
BO3MOKHOTO PACHIMPEHHS €ro B pabourx MMIMHApPAX TYpOMHBI B MEXaHUUECKYIO SHEPTHIO BPAIICHUS
poTtopa Typboreneparopa, a 3aTeM U B 3JIEKTPUUYECKYIO SHEPTHIO.

JlJis TIOBBIIIEHUS TEPMUYECKOTO K.M.JI. CTPEMATCS MAaKCHUMAaJbHO MOBBICUTH TEMIIEPATypy U JIaBICHUE
rnapa Ha BXO/€ B TypOMHY, IPUMEHUTh BTOPUYHBIN Meperpes napa, a Takke CHU3UTH JOJIO TEIUIOTHI,
TEpsieMO B  KOHJEHCATOpE, IIyT€M HCIOJb30BAaHUS CKPBITOM TEIUIOTHI  MapooOpa3OBaHMS
HelopaboTaBIIeld 4YacTH Mapa, OTOOpaHHOM M3 TYpOMHBI, B IOAOTPEBATENSX MUTATEIBHONW BOJIBI
CUCTEMBI PEeTeHEPALIUH.

MakcumanbsHble Temmepatypa U pAaBiieHHe mapa Ha KOC orpaHuyuBaroTCs >KapONpPOYHOCTBIO M
AKapOCTOMKOCTBIO CTajel, MPUMEHSAEMBIX B KOHCTPYKLMAX MapolneperpesaTesieil KOoTia, napornpoBoioB,
3JIEMEHTOB MTPOTOYHOM YacTu TypOuHbl. COBpEeMEHHBIE MOIIHBIEC TEIUIOBBIE AIEKTPOCTAHIIMU PaboTaioT
MIPH TaBJICHUH Tapa Ha Bxoje B TypOuny 1m0 26 MIla u ero remneparype nopsiaka 540—-568°C.
CoBpeMeHHast KOHJIEHCAIIMOHHAs AJIEKTPUYECKasi CTAaHIUSI — 9TO CJIOKHBIM TEXHOJOTUYECKUI KOMILIEKC
3IAaHUI, COOPY)KEHUI M arperaToB ¢ OJIOYHOW CXeMOW yCTaHOBKHM OOOpPYIOBaHHSA, NMPH KOTOPOH OJIOK
«KOTeJ — TypOMHA — FreHepaTop» SIBJISETCS HE3aBHCUMO BKIIIOUCHHON M CAMOCTOSTEIBHO PETYIUPYyeMOit
MPOM3BOJCTBEHHOW eAuHMIeH. B kadecTBe mpumepa paccMOTpUM paboOTy 3JIEKTPOCTAHIIHH,
cKuTaromieit yrois (puc. 4.1).

JUis cHaOXXeHUs DBJIEKTPOIHEPrHeH 3JIEeKTpOJBUraTesIeld, OCBETUTEIbHBIX YCTPOICTB M MHpHOOpPOB
AJEKTPOCTAHIIMU UCIIOJIB3YETCS pACIIPEIEIUTEIbHOE YCTPOUCTBO COOCTBEHHBIX HYXI.

OtpaboTtaBuuii B TypOuHe nap nocrymnaer B KoHjeHcarop. OOpa3oBaBIIHiics TaM KOHIEHCAT MOAAETCS
KOHJCHCATHBIMM HAacOCaMHU 4Yepe3 pEereHepaTHBHbIE MOJOTpPEeBaTEeNId HU3KOTO JABICHHS B JI€a’dpaTop.
31ech Npu TemrepaType, OJIM3K0H K TeMIepaType HACHIIIEHUS, IPOUCXOUT YAaJIeHUE PACTBOPEHHBIX B
BOJIE Ta30B, BBI3BIBAIOLIMX KOPPO3UIO OOOPYAOBaHMSA, U MOJOrPEBAETCS BOAA 1O TEMIEpPaTyphl
Hacwimenus. [lotepu koHaeHcara (YTeUKH 4epe3 HEIUIOTHOCTH B TPYyOONpOBOAAaX CTAHLMU HIU B
JUHUAX TOTpeOuTesnel) BOCIOIHSAIOTCS XUMHUYECKHM OYMIIEHHOH (00eccoseHHOH) B crenuaibHbIX
yCTaHOBKax BOJIOM, 100aBIsieMoil B ica’paTop.

JleaspupoBaHHasT M TMOAOrpeTass MWTaTeNbHAs BOJA IOJAeTCs IUTATEJIbHBIMH HAcocaMH B
pereHepaTUBHbIE TOJOTPEBATENIM BBICOKOIO JABJICHUS, a 3aTeM B SKOHOMaW3zep komia. llukn
npeoOpa3zoBaHusl pabOYero Tesa MOBTOPSIETCS.

VYcerpoiicTBa 11 XUMHUYECKOH 00paOOTKH T00aBOYHOM BOJIbI HAXOASATCS B XMMHUYECKOM IIEXE.
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Oxnaxnamoomas BoJa OT HCTOYHHMKA TEXHHYECKOTO BOJOCHAOXKEHMsI IOJAEeTCd B KOHJEHCATOP
LHUPKYJISUOHHBIMU HACOCAMH, PACIOIOKEHHBIMU B HacocHOW cTaHumu. [lonmorperas oxumaxkaaromas
Boja (LMPKYJISALUOHHAs) cOpachlBaeTCs B CUCTEMY OXJaXICHHS WIM B HPUPOIHBI BOJOEM Ha
HEKOTOPOM pacCTOSIHUM OT MecTa 3abopa, JOCTaTOYHOM Uil TOro, 4YToObl MOAOrpeTas BOjAa He
nojMelnBatach K 3abupaeMoil. B cxemax MoxkeT ObIThb NpelycMOTpeHa HeOoblas ceTeBas
MoJiorpeBaTeNbHas yCTAaHOBKA JUIsl TEIUIOQUKALMK 3JIEKTPOCTAHIMK U Ipuieraromero mnocenka. K
CETEBBIM IOJIOTPEBATENSIM TaKOW YCTAHOBKH Map MOCTYMAET OT OTOOPOB TYpOUHBI.

I"a3b1, 0Opa3zyromyecs Mpyu CropaHuy TOIUIMBA B KOTJIE, IPOXOIAT MOCJIEJ0BATEIBHO TOIIOUYHYIO KaMepy,
MIOBEPXHOCTHU Hapoleperpesareis U BOASHOIO SKOHOMaM3epa, Ilie OTAA0T TEIUIOTy paboueMy Tely, a B
BO3JyXOIOJOrpeBarTeyie — IMOJaBaeMOMy B IAapOBOM KOTEJN BO3AYXY. 3aTéM B 30JI0YJIOBHUTEISIX
(onexTpoduIbTpax) ra3bl OUYMIINAIOTCA OT JIETy4ed 307bI M uepe3 JBIMOBYIO TPYyOy ABIMOCOCAMHU
BBIOpACKIBAIOTCS B aTMOCHEDY.

[Inak u 30/1a U3-10J TONOYHOI KamMephbl, BO3yXOMOA0TpeBaTesl U 30J10yI0BUTENIEH CMBIBAIOTCS BOJON
U 110 KaHaJlaM MOCTYNa0T K GarepHbIM HacocaM, KOTOpbIE MEPEKaunBaIOT UX HA 30JI00TBAJIbI.

Bo3ayx, HEOOXOAUMBIHA I TOPEHHS, MOJACTCA B BO3YXOIOJOIPEBATEIN MAPOBOTO KOTJIA AYTHEBBIM
BEHTHJISITOPOM. 3a00p BO3JyXa OCYIIECTBIAETCS W3 BEPXHEW YacTH KOTEIBHOTO OTACICHUS WU
CHApYXH.

KonTtpons u ynpasienue paOb0oTol TEIIOBON CTAHLUYU OCYIIECTBIISIOTCA C ITyJIbTa YIPABICHHUS.

B mHacrosimee Bpemsi B OKCIUTyaTallil Ha TEPPUTOPUM YKpAaWHBI HAaXOISATCS B OCHOBHOM OJIOKH
momrHocTeio 200 MBT, paboraronme Ha HadajdbHBIX mapamerpax mapa 12,7 Mlla, 540°C u 6moxu
MotHocThi0 300 1 800 MBT ¢ mapamerpamu 23,5 MlIla, 545°C.

Ha Onokax momHocThi0 200 MBT HMCMONMB3YyIOTCS MUATATEIBHBIE HACOCHI C AJICKTPOIPUBOIOM, a Ha
6osnee MouHbIX, HaunHas ¢ 300 MBT — nuraTtenbHble TypOOHAcOCH! (MHUTATEIbHBIE AJIEKTPOHACOCHI
NPUMEHSIOTCST Kak pe3epBHble). binoku ¢ Typounoii K-300-240 ocHamieHbl OAHMM NHTATEIbHBIM
HacoCOM C TPUBOJHOW TYpOMHON ¢ MpoTHBOAaBlIeHHEM, a Ha Onoke ¢ TypOuHoi K-800-240
YCTAQHOBJIEHbl JIB€ TIPUBOJHBIE TYpOMHBI C COOCTBEHHBIMH KOHAEHCATOpaMH. MOIIHOCTh
anekTponpuBoaa Ha Onokax c¢ TypomHamu K-200-130 cocraBiser okoiio 2% MOIITHOCTH OJIOKA.
MomHocth TypOomnpuBoaa 6moka ¢ typouHor K-300-240 — 9,0 MBT, a nBe npuBOAHBIE TYypOWHBI,
yCcTaHOBJICHHbIE Ha Ojoke MmomHocTeio 800 MBT, pa3BuBalOT Nmpu HOMUHAIBHOW Harpy3ke OJioka

MOIITHOCTE 0K0J10 27 MBT.

O030p uTepaTypsl
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Heorbeminemoil 4acThi0O COBPEMEHHOM JKHM3HM SIBISIETCS 3JIeKTpodHepreTuka. OHAa HaXOIUT
LIIMPOKOE pAcCHpOCTPaHEHHWE BO BCEX O00NACTIAX JKU3HENEATEIbHOCTHM YEJIOBEKa, a TaK e Ha
MIPOM3BOJICTBEHHBIX IUIOMIAJIKAaX, T[A€ K OJJIEKTPHUYECTBY NPEABSBISAIOTCS OONBIIOE KOJIMYECTBO
TpeOOBaHUM, Kacaloluxcs ero KadecTBa U OecrmepeOOWHOCTH muTaHus. JlaHHBIe TpeOoBaHUs
MEePUOINYECKH NTEPECMaTPUBAIOTCS U aKTyaJTU3UPYIOTCA B COOTBETCTBUU C COBPEMEHHBIMU peaUsIMU, U
MIPEIOCTABIISIIOTCSI KOHEYHOMY IOJIb30BATENI0 B BUJE M3AaHUs 1noj Ha3zaHueM [1YD. Kak crenyer u3
HasBaHwusl, [1YD npenbsaBiseT TpeOOBaHUs yCTPOUCTBY IIEKTPOYCTAHOBOK.

[Tpu oOcmyKUBaHUM BJIEKTPOYCTAHOBOK OCOOBIE TPEeOOBAaHUS IMPEIBIBIAIOTCS K 0€30MacHOMY
BBITIOJIHEHHIO PaboT mepcoHasioM. JlaHHBIE TpeOOBaHUS CBeAeHBI B “MeoTpacieBbie MpaBHiia IO
oxpase Tpyza (IpaBmiIa 0€30MaCHOCTH) TIPH IKCILTyaTaIuu 31ekrpoyctanoBok” [TOT P M-016-2001.
PaccmarpuBast HemocpenctBeHHO Temy BKP “Pacuer ycraBok peneifHO# 3amuTsl 00OpYyIOBaHUS
coboctBeHHbIX HYyXI CeBepckoir TOL[”, MOXHO cCKa3zaTh, YTO B paMKaxX »3JEKTPOIHEPreTUUYECKOMH
OTpaciy JTaHHBIA BONPOC HAXOAUT IIMPOKOE pacnpocTpaHeHue B iurepaTtype. [I[pumepoB ToMmy MOXKHO
npuBecTd MHOT0. MHO0 Tipu BbinosHeHnn BKP Obutn mcnonib3oBaHbl Takue u3faHus Kak “‘Peneiinas
3almUTa W aBTOMAaTHKAa CHUCTEM OJJIGKTpocHaOxeHUs: YdeOHWK s By30B” AHmpee B.A. 2006;
“MHUKpOIIpOLIECCOpPHAs aBTOMAaTHKa M peJieifHas 3alMra >JeKTPOIHEPreTUYECKHX CHUCTeM: Y4eO.
nocobue s By30B” JIbsikoB A.®D 2008; “Penelinas 3ammra 3JIEKTPOIHEPTETUUECKUX CUCTEM: Yueo.
1151 By30B” 1992 ®enocceeB A.M. u @enocee M.A.

He cnoxHO 3aMeTUTh, UTO JaHHAs TEMa OCTAeTCs aKTyaJbHOM Ha MPOTSHKEHMH MHOTHMX JieT. B cBoro
ouepe/lb BBILIENEPEUNCICHHBIE W3/1aHHs B IIOJHOM MEpE OCBELIAIOT BOIPOCHI pacyeTa YCTAaBOK
peNerHON 3alUThl, KaK COBPEMEHHBIX TEPMHHAJIIOB MHUKPOIPOLECCOPHON pEIeHHOM 3alluThl, TaK U

peneﬁHoﬁ 3allIHNThI BBIIIOJTHEHHOH Ha OCHOBE OJICKTPOMEXAHUYCCKUX PEIIC.

O0BEeKT M MeToALI MCCJIeI0BAHUS

[lepen Tem, Kak BBHIMONHATH pacu€Tel pexumoB K3, dopmupyem 0asy mannbix. Hmke mpuBoauTcs
IJIaBHas cxeMa 3jekTpuueckux coequHeHnid KOC, a Taxke IuiaH cxemMa paclpelesIeHUs pelerHbIX
3aluT 6JI0Ka reHepaTop-TpaHchopmarop.

O6mas cxema anekTpuueckux coeauHeHnit KOC m3o0paxkena Ha pucynke 1. IlpeoOpaszyem cxemy

anexkTpuyeckux coenunennit KOC, octaBuB TOJIbKO HEOOXOAUMBIE /JIsl pacyeTa 3JEMEHTHI (PUCYHOK 2).
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3AJIAHUE JIJIA PA3JIEJIA « DUHAHCOBBIVM MEHEJI)KMEHT,
PECYPCOO®®EKTUBHOCTB U PECYPCOCBEPEKEHUE»

Crynenry:
I'pynna DPUO
3-5A11 KpsuoBy Ceprero AnekcaHIpoBUYY
Hucturyt OHMH Kadeapa OCIIII
YpoBeHb 00pa3oBaHus baxanasp Hanpasiienue/cnenuaabHOCTh DJeKTpo3HepreTuKa 1
9JIEKTPOTEXHUKA

Hcxonnbie maHHble K paszgeily «POHUHAHCOBBIH MeHEIKMEHT, pecypcodpPeKTHUBHOCTH H

pecypcocoepexeHne»:

1

Cmoumocmb pecypcos Hay4yHo20 uccnedosaHusa (HU):
MamepuanbHO-MexHU4ecKux, JHepaemuyecKux,
(hUHAHCOBbIX, UHPOPMAYUOHHBIX U Yes108e4ecKuX

- CIOUMOCHIb MAMEPUALO8 U 000PYO08AHUSL,
- KéaupuKkayus UChOIHUmMeNell,
- mpyooémxocms pabomoi.

2. Hopmbel u Hopmamugel pacxo008aHUsA pecypcos - HOpMbl amopmu3ayuu;

- pasmep MUHUManbHol onaamel mpyoa.

3. Ucnonesyemas cucmema HAn02006/0X€eHUA, CMABKU - OMYuCcneHUs 8 CoyuasnbHele PoHObI.
Han0208, omyucneHud, OUCKOHMUPOBAHUA u
KpedumoeaHus

MepeueHb BONPOCOB, NOANENKALLUX UCCNEeA0BaHUIO, MPOEKTUPOBaHUIO U pa3paboTKe:

1. OueHKa KoMMepyecKoz20 MomeHyuana, rnepcrnekmusHocmu - ¢opmuposaHue 8apuAHMO8 peweHus ¢
u anemepHamue  nposedeHus HW ¢ no3uyuu| y4emom Hay4Ho20 U MEeXHUYECKO20 YPOBHSA
pecypcoaghchekmusHocmu u pecypcocbepereHus

2. MnaHuposaHue U opmuposaHue 6100Hema Hay4YHbIX - AIGHUPOBAHUE 8bINOAHEHUSA POEKMa;
uccnedosaHuli - pacuém 6r0dxcema Ha NPoekmMuUposaHue;

- pac4ém KanumasbHbIX er1oiceHuUli 8
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OCHOBHble cpedcmaa.

3. OnpedeneHue pecypcHoli (pecypcocbepezaroweli), - onpedesneHue  Hay4HO-mexHu4eckol
¢uHaHcoeol, 600 emHol, coyuanbHol U 3KoHoMuYecKol | aghgpekmusHocmu
ahpekmusHocmu uccnedos8aHus

MepeyeHb I'pad)ld‘-IECKOI'O MaTepPUaNa (c mouyHeim ykasaHuem o6azamesnbHeix yepmedxceli):

1. Mpagux nposedeHusa HU

[aTta Bblgaum 3apaHuA N8 pasgena no IMHeMHoMy rpaduky \

33IlaHI/Ie BbIJ1AJ1 KOHCYJIbTAHT:

JloJzKHOCTH (015 (0] YueHnas crenenn, Monnuck Jara
3BaHue
Jouent Kopmynosa JInnus K.T.H
AcanacbeBHa

3aganune NPUHAJT K HCIIOJTHEHUIO CTYACHT:

I'pynna [(J%(8) Hoanuck Jara

3-5A11 Kpbuios Cepeil AnexcaHapoBUY




3. DUHAHCOBBII MEHEKMEHT, pecypcod((PeKTHBHOCTH H pecypcocheperxkenne.

Lenbto aTOr0o mpoekra ABISETCA pacy€T mapameTpoB ycTpoicTB P3A, st 3amuTel

TOL. Bo MHOTOM OT HUX 3aBUCHT HAJ€KHOCTh U MPABUIBHOCTH Pa0OTHI 3JIEKTPOOOOPYIOBaHUS.

O’xuaeMble pe3ynbTaThl pabOTHI:

1) ompeneseHue mapamMeTpPOB M TUIIOB allllapaToOB PEJICHHOM 3alUThI,

2) pelieHue CIOKHBIX 3a1a4 HaJEKHOCTH paboThl 00opymoBanus TILI;

3) pocT KBATU(pHUKAINY WHKEHEPHO-TEXHUUECKUX PAOOTHUKOB;

4) MOBBIIICHHUEC KAYCCTBA BBITIOJIHCHUA PACUCTHBIX pa60T;

5) moka3aTh HAYYHO-TEXHHYECKYIO U TPAKTHUYECKYIO [IEHHOCTh PE3yIbTaTOB PaOOTHI.

3.1 Ill1annpoBaHNe HAYYHO-TEXHHYECKOT0 HCCJIeI0BAHUS
Tabmuna 13 — I[lepedens 3TanoB, paboT U pacpeesIeHUe UCTIOTHUTEICH

obopymoBaHus

IIponomxurensHOCTH
HaumenoBanue pabot Ha Konunuectso
Ne sramna yeJl. — IH
TEKYIIEM dTare UCIIOJIHUTEIIEH
PykoBoaurenn HNuxenep
HayuHo — Teopetnueckas 4acTtpb
1 Pa3pabotka TEXHUYECKOTO 2 -
PykoBoaurens
3aJlaHus
2 [TonGop mepconana PykoBoauTenn 2 }
PykoBogurens
3 Onpenenenust o0bema padoT y . 1 1
Nuxenep
COop u wu3yueHHE Hay4dHO-
4 p - ya yd HNuxenep - 4
TEXHUYECKOH JINTEPATYPhI
5 AHanu3 1 OAr0TOBKA CXEMBI Wnxenep - 2
6 AHanu3 UCXOAHBIX JaHHBIX Wnxenep ) 2
[TpakTHueckue padboOThI
Pacuer ycTaBOK I pasHBIX
7 COCTOSIHMI BHEIIHEW CUCTEMBI HNuxenep - 4
AIEKTPOCHAOKEHUS
OnepatuBHbIE pacyeTsl
8 pPEXKUMOB KOPOTKHX Nuxenep - 2
3aMBIKAaHU U
9 Br160op pacdeTHBIX Harpy30K HNuxenep - 3
ComnocraBneHue pe3yabTaToOB
10 pacueToB € TEOPETUYECKUMU WNuxenep - 2
HCCIIEIOBAHUSIMU
Pacuer BO3MYILIEHHBIX
11 i Nuxenep - 3
PEXKUMOB
12 Ananus MOJIy4YeHHBIX | PykoBonuTensb 3 3
pE3YJIBTaTOB Wuxenep
Onenka 3¢ (HEKTUBHOCTH
13 H b WNuxenep - 1
MTOJIYYEHHBIX PE3yJIbTaTOB
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14 BHeceHune KoppeKTUpOBOK Nuxenep - 1

15 Bri6op onrtuManbHoro | PykoBoxurens 2 2
pexuma Wuxenep

16 AHanu3 pe3yibTaToB PacueTOB Nnxenep - 2
KonTposns KauecTBa
BBIMIOJIHEHHUSI ~ TMPOEKTa | -

17 P PykoBogurens 14
KOHCYJIbTUPOBAaHUE
VCTIOJTHUTEIS

18 Odopmiienne otueta Nuxenep - 3
Bemosnimenne  rpaguueckou

19 pad WNuxenep - 9
4acTH

20 PaccMoTpenue pe3ynbraToB PykoBonurens 4 -

3.2 PacuéT Hay4yHO-TeXHHYeCKOii 3¢ PeKTHBHOCTH
[Toxa3arenb KOHKYPEHTOCIIOCOOHOCTH HOBIIECTBA 110 OTHOILIEHHUIO K 0a30BOMY 00BEKTY Oy/IeT paBeH

K Q, 0,864 177
YoQ, 0486 ’
rie  Kyy — Tmoka3atenb KOHKYPEHTOCIIOCOOHOCTH HOBOTO  OOBEKTa IO OTHOUICHHIO K

KOHKYPUPYIOIIEMY 10 TEXHUYECKUM IapaMeTpaM (II0Ka3aTeslb TEXHUYECKOTO YPOBHS);

QH, QK — COOTBCTCTBYIOIIUC I'PYIIIOBBIC TCXHUYCCKHUEC ITOKA3AaTCIIN HOBOT'O U 0a30B0Oro 00BEKTA.

Tabnuna 14 - OnieHka TEXHUYECKOT0 YPOBHS HOBIIIECTBA

Bec Mukpomnpoliec | DIeKTpoMexXaH Wneansioe
XapakTepuCTUKH nokasa- COpHBIC WYECKHE
9 o . YP3A
tene | ycrporctBa P3 | ycTpoiictBa P3
di PP | a PP | q Pioo | Quoo
1. Ilonesnsiii  3ddexT HoBIIECTBA
(MHTETpaTbHBIHA MoKa3aTeb Qu Qx Q100=1
KauecTna), Q
1.1 Bo3MOXHOCTB OINEPATUBHOTO
W3MECHECHHUS YCTaBOK  3allUT | 0.3 100 0.9 60 0,54 100 0.9
MePeX0/1 ¢ OTHON XapaKTEePHCTUKH Ha
Apyryto, (%)
1.2 Bo3MOXHOCTB nepeaavu
nHpopmanuu o cocrtosiHun P3 Ha
YAAJICHHbIE JUCIETYEPCKUE ITYHKTHI 0,2 90 0,81 40 0,36 100 0,9
gyepe3 CIEIUAIbHBIC KaHAIbl CBSI3H,
(%)

1.3 Bo3MOXHOCTE BeaeHHUS OTYETA O

0,2 100 0,9 70 0,63 | 100 0,9
cpabaTbiBaHKM 3amuT, (%)

1.4 Bo3M0O>KHOCTB BBITTIOJTHCHHS

CaMOJIHAarHOCTHKA A IUATHOCTUKHU 0,2 90 0,81 70 0,63 100 0,9
NepBUYHOTO 000pynoBanus, (%)

1.5 Bo3MOXHOCTh IOAKIIOYEHUSA B 0,1 100 0,9 0 0 100 0,9
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cets DBM, (%)

Ta6muma 15 — O0bsicHeHre BeTMYUH TTapaMeTPOB.

XapakTepHeTaK: MHKpOHpE)LIGCCOprIC QHCKTpOMSXEIHI/I‘IeCKI/Ie

yctpoiicta P3 yctpoiicta P3

Bo3moxHOCTB OIIEPaTUBHOIO Bo3moxHo, npu Bo3moxHo, HO

W3MEHEHMS YCTaBOK 3alIUT | OIPEIEIICHHBIX YCIOBUSIX. poOIeMaTUYHO.

U Tiepexo C OTHOH

XapaKTEPUCTUKHU HA JPYTYIO.

Bo3MoxHOCTB nepenayu BosMoxHo, npu Bo3MmoxHO, HO

nHopmanuu o coctosHuM P3 Ha | ONpeneIeHHBIX YCIOBHSIX. poOJIeMaTUYIHO.

yAaJEHHbIE JTACTIETYEPCKUE

MyHKTBl ~ 4Y€pe3  CIeluaJIbHbIC

KaHaJbl CBA3U

Bo3MoxxHOCTh, BemeHHMs OTYETA O Bo3Mmoxno Heso3moxaO

Cpa6aTBIBaHI/II/I 3alIuT.

Bo3MOXHOCTB BBIINNOJTHCHUA
CaMOJUAarHoCTUKH W JUAarHOCTHUKH
TNICPBUYIHOTO 06OPYI[OB8.HI/I}I

Bo3moHo, npu

OIMPCACICHHBIX YCJIOBUAX.

Bo3moxHo, nipu
OTIPE/ICIIEHHBIX YCIOBUSIX.

B03MOXHOCT, MOJIKIIOYEHUSI B
cets OBM.

Bo3moxHO

HeBo3MmorxHo

HpeBOCXOJICTBO Haa OIIIOHCHTaMH oOecrieunBacTCsAs 3a CUET TOro, 4TO IMPOAYKIUA HTAHHOTO

MNPOU3BOAUTCIISI HIHUPOKO pacClpoOCTpaHCHA Ha OTCUCCTBCHHOM PBIHKC W IIOJIB3YCTCHA 3aCHY)KeHHOﬁ

MOMYJISIPHOCTBIO. DTOTO YAaJIOCh AOCTUYb, B IIEPBYIO OYEpe/b, 3a CUET HAJEKHOCTH M KadyecTBa.

[IpeumyiecTB y MUKPONPOLECCOPHBIX  3alUT MHOTO:

9TO MEHbLIME TrabapuTHbIE pa3Mepshl,

MOCTOSIHHAsl CaMOJMAarHOCTHKA, COBMEIICHHWE B OJHOM YCTPOMCTBE (DYHKIMH pa3NUYHBIX 3alIWT,

yIIpaBIICHUs], U3MEPEHHSI, pETUCTPALIH COOBITUH, BO3MOXXHOCTh nHTerpauuu B ACY TII, onepatuBHoe

BHECCHUE W3MCHEHHI B MporpaMmbl 3alllUT, B TOM 4YHUCJIC U OJISI HUCHPABIICHUA ITPOCKTHBIX OIIIMOOK U

npoyee. Eciin ydecTh BCe 3TH COCTaBISIONIME, TO MOXXHO CMEJIO YTBEpXkAaTh, YTO LeHa (QYHKUIUN B

TAaKHUX U3ACIIHUAX COIMOCTaBUMaA C 3JICKTPOMCXAHUYCCKUMU 3alllUTaMU (a qamaie — HI/I)KC) U 3TO BHIOMBAET

[JIABHBIM apIyMEHT CTOPOHHUKOB 3JIEKTPOMEXaHUKHU.

Ta6mmma 16 - OueHka HayYHOTO YPOBHS pa3padOTKH

3HAYUMOCTh JlocTUrHyTBIN 3HaveHue i-ro
[Mokazaremnu nokaszaTess YPOBEHb dakropa
di Koy * di
1. HoBu3Ha TNOJNYYEHHBIX  WJIH 0,1 0,03
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Ipe/InoaracMpIxX pe3yJIbTaToB
(xputepwuii OLICHKU: 0000111eH
MMEIOIIHNICS OTIBIT)
2.IlepCrieKTUBHOCTh  MCIIOJIb30BaHUS
pe3yIbTaToB
KPUTEPUHN OIICHKHU: HCIOJIb30BaHUE
(<purepmii o 0,4 0,1 0,04
JUIS  TIPEBAPUTEIIBHOTO  pabodero
POCKTHPOBAHUS B pacuéTHBIX
rpynnax P3A O1Y, PA1Y)
3.  3aBeplIEHHOCTb  MOJIYYEHHBIX
€3yJIbTATOB
pesyIIbTaT 03 0,1 0,03
(KpuTepuil OLIEHKW: HAIKMCAH OTYET
0 TEME)
4 Macmrta® BO3MOXXKHOH peann3alnuu
P H 0,2 0,1 0,02
MOJTYYCHHBIX PE3yJIbTATOB
PesynbraTHBHOCTB Kiy =Y (Kui « di) = 0,14

3.3 PacuéT 3aTpaT Ha npoekTupoBaHue P3
3.3.1 OnpenesneHue TPyI10eMKOCTH BBINOJIHEHUS PadoT
TpynoBble 3aTpaThl B OOJBIIMHCTBE CAy4Yasx 00pa3yloT OCHOBHYIO YaCTh CTOMMOCTH pa3pabOoTKH,

IIO3TOMY BaXHBIM MOMCHTOM SABJIICTCA OIPEACICHUEC TPYAOCMKOCTHU pa60T KaXX10ro u3 y4aCTHHKOB
HAay4YHOIr'0 UCCJICJOBAHUS.

I[J'IH OIpCACIICHUA OKHUIAacMOro (cpe):[Hero) SHAYCHUA TpPYAOCMKOCTU t . HCIIOJIb3YEM

OXI

ClIeyIoNyto GopMyIy:

3tmini+2tmaxi | 32422
bowi = — o = ———— = 2 Yell — /1N

Tne {,,,; — oxumaemas Tpym0eMKOCTE BBIIONHEHHS i-0i PabOTHI YEOBEKO-HH;

mint” _ MHHUMAJIBHO BO3MOIKHAS TPYAOCMKOCTD BBIIIOJIHCHUA 3aJJaHHOH I-oit pa6OTLI, YCIIO0BCKO-

JHH;

t

maxi — MAaKCHMalbHO BO3MOXKHAS TPYAOCMKOCTh BBIMOJIHEHUS 3aJaHHON I-0i paboTHI,

YeJI0BEKO-/IHU.
Hcxonst u3 oxumaemMoit Tpy10€MKOCTH paboT, OMPEAEsieM POI0JKUTEILHOCTD KaX 0 paboThl

B pa60q1/1x JHAX Tp, YUUTBIBACM MApAJIJICIIbHOCTD BBIITOJHCHHUA pa60T HECKOJBbKUMHU UCIIOJITHUTCIISIMHU

tosi 2
T,; = =% === 2 e
pt Y; 1 A

rIe Tpi — TIPOJIOJDKUATEITLHOCTh OJTHOM paboThI, pad. 1H.;

t0>1<i — OXHaeMasi TPYAO0EMKOCTh BBIMTOJTHEHUS OTHON paOOThI, YETOBEKO-IHH.

% — 4HUCIIEHHOCTh UCIIOJIHUTEIIEH, BBITIOIHSAIOMINX OJJHOBPEMEHHO OJIHY U TY K€ paboTy Ha
JTAaHHOM JTare, 4ell.
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3.3.2 Pa3paborka rpadguka npoBeaeHHsI HAYYHOT0 HCCJIeI0BAHUS

Ko duuuenT kaneHaapHOCTH onpeienseM 1o clieayromeil popmye:

T 365

KaJjl

kKaII
T

rme T, — KOIIMYECTBO KaJIeHIapHbIX JAHEH B TO1Y;

= =1.22
r -T  365-52-14 ’

Kalt BBIX p

T, . — KOJMYECTBO BBIXOIHBIX AHEH B TOMY;

BBIX

Tnp — KOJIMYCCTBO ITPa3JJHUYHBIX ,Z[Heﬁ BTronay.

I[J'ISI ONpCACIICHHUA KaJICHAAPHBIX JHEW BBINOJIHECHUS pa6OTLI H606XOIlI/IMO BOCIIOJIB30BATLCA

cnenyomen GopMynoi:

rae Txi — IMPOAOJIKUTCIIbHOCTD BBITIOJITHCHUA i-i pa6OTLI B KAJICHAAPHBIX THAX;

Tpi
k

Kaia

PaccunTtanHble 3HaueHUs B KaJEeHAAPHBIX JHAX MO Kaxaoi paboTte TKi

qucija.

Ty = Tpi ) k}can =2-1,22 = 2,44 nua

— K03((HUIIMEHT KaJIeHJapPHOCTH.

— MPOIOJIKUTEIILHOCTD BBIMIOJIHEHUS I-if pabOThI B pabOUYUX JHSX;

OKpPYTJISIEM JI0 LIEJIOTr0

Tabmua 17 — KanennapHblii TU1aH MpOBEACHUS HAYYHOTO UCCIICIOBAHUS 110 TEME

(c HapacTaroM UTOTOM)

Ne Buja paéoTsl HcnoaHuTe d Kl
KaJj. JH.
1 Pa3paboTka TeXHHUECKOTO 3aJaHHs PykoBoautenn 2
2 [TonGop mepconana PykoBoautenn 4
PykoBoaurens
3 Onpenenenust oobema padoT y 5
Nuxenep
COop 1 u3yueHne HayIHO-TEXHHUECKOM
4 p v v Wnxenep 9
JIUTEPATYPHI
) AHanus v oAroToBKa CXEMbI Wnxenep 11
6 AHanu3 UCXOIHBIX JaHHBIX Wnxenep 13
Pacuer ycTaBok aiisd pa3HbIX COCTOSIHUN
7 e A P Wunxenep 17
BHEIITHEH CUCTEMBI 3JICKTPOCHAOKEHHSI
OmnepaTuBHBIE pacdeThl PEKUMOB KOPOTKUX
8 P P pex P Wmxenep 19
3aMBIKaHUN
9 Br160p pacueTHbIX Harpy30k Wnxenep 22
10 CormocTtaBieHne Pe3yJbTaTOB PACUYETOB C Wmxenep 24
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TCOPCTUUCCKUMU UCCICIOBAHHUAMU

11 Pacuer BO3MYIIEHHBIX PEXKUMOB Nuxenep 97

12 AHanu3 MoIy4YeHHBIX PE3YIbTaTOB Wnxenep 30
PykoBoaurenn

13 Onenka 3¢ (eKTUBHOCTH MOITYYEHHBIX WNuxenep 31

pe3ynbTaToOB

14 Baecenue KOppeKTUPOBOK Wuxenep 32

15 Br160p onTUMansHOTO peKuMa Nuxenep 34
PykoBoaurenn

AHanu3 pe3yabTaTOB pacueToB Wmxenep
16 36
17 KoHTposb kauecTBa BHIMOJHEHUS TPOEKTA U PykoBoauTens 50
KOHCYJIbTUPOBAHHE UCTIOTHUTENS
OdopmaeHue oTyeTa Hnxene

18 $op P 53

19 Brimonaenue rpaduueckoit yacTu Nuxenep 62

20 Paccmotpenue pe3ynbraToB PykoBoautenn 66
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Pucynok 23 — Kanennmapublii rpaduk u rpaduk 3aHATOCTH WCHOJIHHUTENCH MPOBEICHHS HAYYHOTO
UCCIIEI0BAHMS 110 TEME.

I'me
E — PYKOBO/IUTEITb;

— MHIKCHCP,

3.4 BroxeT HAYYHO-TEXHUYECKOI0 HCCIe0BAHMS
[lpu nnanupoBaHUM OMO/KETa JIOJKHO OBITH OOECIEUYEHO IOJIHOE M JOCTOBEPHOE OTPa’keHHE BCEX

BHOOB PACXO0d0B, CBA3AaHHBLIX C €I'0 BBIIIOJIHCHUCM. B IIponecce q)OpMI/IpOBaHI/ISI 6IO,Z[)KeTa HAy4YHOI'O
HCCIICA0BAHUs UCITIOJIB3YETCA CICAYIOIIAA I'PYIIIMPOBKA 3aTpaT IO CTAThAM:

- MaTCpHAJIbHBIC 3aTpaThbl HAYYHOI'O UCCJIICIOBAHUA
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- o1u1aTa Tpyaa;

- OTYHCIICHHUS BO BHEOIOKETHBIE (POH/IBI (CTPAXOBBIE OTYHCIICHHUS);
- aMOpTHU3aLUs

- IPOYHE PACXObI

- HaKJIaJITHbIC paCXO/Jbl.

3.4.1 Pacuer MaTepHaJILHBIX 3aTpPaT
JlanHas cTaThsd BKJIIOYAEeT CTOMMOCTh BCEX MAaTEPHUAIOB, HCIOJB3YEMBIX IPH pa3paboOTKe

IPOEKTA.

Ta6m/1ua 18 - 3anaTBI Ha KOMIUICKTYIOMIUC U3CITINA U MAaTCPUAJIbIL:

HaunmenoBanme Lena, py0. Komn-Bo OO6mrast CTOMMOCTB, PYO.
1. bymara 240 2 ym. 480
2.®nemkapra 420 1 . 420
3. Kapannmam 45 5 mr. 225
4. Jlactuk 50 2 wir. 100
5. Pyuka 70 5 . 350
6. Kaptpumx 960 1 mT. 960
7. Jluneiika 40 1 . 40
8. [Tanka nyst Oymar 90 10 mT. 900
Uroro (Uy): 3475

3.4.2 3apaGoTHasi mJ1aTa UCMOJTHHUTEJIEH

B nannyro Temy BKIO4aeTcss 3apa0OTHas IUIaTa HAyYHBIX U MH)KEHEPHO-TEXHHYECKHX PaOOTHHKOB,
HEMOCPEICTBEHHO YYacTBYIOIIMX B BBIIOJHEHMH pabOT MO JaHHOW TeMe. BenuumHa pacxomoB 1o
3apaboOTHON IUIaTe OMpeneNseTcs HCXOIs U3 TPYAOEMKOCTH BBINOJIHSIEMBIX pabOT M JeHCTBYIOLIEH
CHCTEMBI OKJIAJIOB U TApU(HBIX CTaBOK. PacueT 3apaboTHO MaTel MpUBEIEH HIKE.

MecsiuHbIi TOKHOCTHOM OKJIal paOOTHHKA!

BMZBTC'k,ZZ'kP
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T'ne

3 TC 3apa0oTHas 1iaTa 1o TapudHoii ctaBke, pyo.;

k = =1,16 — xo3hdunmeHT J0NO0IHATEIBHOM 3apa0OTHOM TUIATHI PYKOBOIHUTEIIS;

A

k = =1,08 — ko3 durmeHT T0MOTHATETBHON 3apabOTHOM IIATHI HHXKEHEpPa,;

y/ 4

k p= 1,3 — paitonnstii koa(dumment mis Tomcka.

Mecsunast 3apaboTHas I1aTa HHXEHepa, pyo.:
3n = 19700 - 1,08 - 1,3 =27658,60 pyo.

CpennenneBHas 3apaboTHas TIaTa HHXKEHEPA, Pyo.:

27658,60
Bgu = T2 = 927,96 pyb.

3Has, 4To HXKeHep padoTaeT 51 AHEN paccunuTaeM OIIaTy HHKEHEPY

34 =927,96 - 51 = 47019,96 py6
Mecsunas 3apaboTHas TIaTa pyKOBOJMUTENSA, PYO.:
3u =25400 - 1,16 - 1,3 =38303,2 py0.

CpennenneBHas 3apaboTHAs TJIaTa PyKOBOAUTENS, PYO.:

B = —on = 1276,77 py6.

3Has1, 9TO PYKOBOJAUTENH paboTaeT 28 AHEH paccunTaeM OIUIaTy PyKOBOIUTEIS
3, = 1276,77 - 28 = 35749,47 py6

Wtoro cymmapHas 3apaboTHast 1ata pabOTHUKOB cocTaBUT 82768,75 pyous.

3.4.3 OTunc/eHus BO BHEOIOKeTHBIE (DOH/IBI (CTPAXOBbIE OTYUCIEHUS)
B nmaHHOW cTaThe pacxoJ0B OTPAKAIOTCA 00s3aTEIBHBIC OTYHCICHHS IO YCTAaHOBJICHHBIM

3aKoHOIaTenbCcTBOM Pocculickoir ®Pexepanuu HOpMaM oOpraHaM TOCYJapCTBEHHOIO COLMAIbHOIO
ctpaxoBanus (OCC), nencuonnoro ¢pouaa (I1d) u mequnuackoro crpaxoanus (PDOOMC) ot 3aTpar

Ha OIJIaTy Tpy/a paOOTHHUKOB.

Bennunna oTuncnenuii BO BHEOIODKETHBIE (POHABI ONpEessieTcs Mo cheayoomei popmyre:
3pnes = Kapes 3
1€ Keies — KOIPGHUIMEHT OTYMCIICHUN HA YIUTaTy BO BHEOIPKETHBIC (DOHIBI
—30%
Otuucienust BO BHEOIOKeTHBIE (POHIBI, pYO.:

3unes = 0,3 - 82768,75 = 24830,62 pyb.
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3.4.4 AMopTu3anus

3aTpathbl, CBS3aHHBIE C TPHOOPETCHHEM CIENUATBLHOTO O0OpYIOBaHMS, HEOOXOAUMOTO IS
MpoBeAeHUsT paboT Mo KOHKpEeTHOU Teme. OmnpeseneHne CTOMMOCTH CIIe000PYA0BaHUS TIPOU3BOTUTCS
Mo JICHCTBYIOUIMM IPEMCKypaHTaMm, a B psJe CIIy4aeB IO JIOTOBOpPHOM IieHe. Pacuer 3aTpaT mo aaHHOM

CTaThe 3aHecEH B TaOHILy 7.

Tabmuma 19 — PacyeTt Oropkera 3aTpat Ha MPUOOPETEHHE OCHOBHBIX CPEJICTB

Ne HanmenoBanmne Kom-Bo eqmmuig Hewa euauuer Obmas cronmocts
n/n 000opyI0BaHUs 000pyI0BaHUS obopynosasm, obopynosasm,
pyo. pyo.
1. Kommnbrotep 1 32 000 64000
2. [punTep 1 13 000 13 000
3. KomnerorepHoe 1 14 000 28 000
Kpecio
4. Cron 1 9 000 18 000
KOMITBIOTEPHBIN
Hroro: 123 000

B cBsas3m ¢ AIATCIIBHOCTBIO HCIIOJIB30BaHUS, CTOMMOCTHE OCHOBHBLIX CPCIACTB YUYHUTBIBACTCA C

IIOMOIIIBIO aMOPTU3AIIUU

A _ Cmoumocms - N,

HeLUCNONb308AHUS (5 ) 12)
cpoKcayucovl - 365

AMOpTI/IBaLII/I}I OPTTCXHUKH, [TPOTPAMMHOTO obOecrieueHUs

3aMyoumiorep = “roaes = 1157,63 py6inens
3aMypurep = ~rges = 470,14 pyb/nenn
3aMypecio = —omes— = 773,64 pybinenn
3aMepoy = 159006 325,74 py6/nenn

10-365
3am = 2726,37 pyO.

3.4.5 IIpoune HeyuTeHHbIE 3aTPaThI
K snementy «IIpoune 3aTpaTh» c€0€CTOMMOCTH NPOILYKIIMA OTHOCSATCS HAJIOTH, COOPBI, OTYUCICHUS B

crelalibHble BHEOIO/KeTHbIe (OHIBI, MIATEXH, BO3HarpaxkaeHus. PaccuurteiBatorcs kak 10% ot
CYMMBI MaTEpHAIIbHBIX 3aTpaTt, 3apabOTHOW IUIATHI, aMOPTU3AIMU M OTYMCICHHA BO BHEOIOKETHBIN

o
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3np = 7 662,80 pyoneit

3.4.6 HaksagHble pacxoabl
Haxnagable pacxoJibl YYUTHIBAIOT IIPOYUE 3aTPaThl OPraHU3aIMH, HE ITOMABIIKME B MPEIbIIYIIUEC CTATHH

pacxoioB: MeyaTb U KCEPOKOIMPOBAHWE MAaTEpUAlOB MCCIEAOBaHUSA, OIUlaTa YCIYr CBS3H,
ANEKTPOIHEPTHH, TIOYTOBBIE U TelerpadHbIe pacXo/bl, KOMUPOBAHUE TOKYMEHTOB U T.J. U COCTABIISIOT
400% ot 3apaboOTHO JIaThl HCTIONHUTENEH. VX BenmuunHa onpeensieTcs mo cleayromei popmyne:
3yaxn = 331 4
Haknagnsie pacxonsl, pyo.:
3uaxn = 225271,00 pyo.

Ompenenenne OrKETa 3aTpaT HA HAYYHO-TEXHMUYECKOE MCCIIEIOBAHUE MPHUBEICHO B TabJMIle

10.
Tabnuna 20 — Pacuet GrojkeTa 3aTpaT HAyYHOTI'O UCCIIET0BAHUS
HaumenoBanue cratbu Cymma, pyo.

1. Marepuanbubie 3atpatel HA 3475,00
2. 3artpartsbl 1o 3apabOTHOH IIJIaTe UCTIOTHUTEINEH 56317,75
3. OtuucieHus Bo BHEOIOKETHBIE (DOH/IBI 15262,11
4. AmopTu3zarus 2726,36
5. Ipouwne pacxoast ((m.1+m.2+m.3+m.4)*0,1) 7778,80
6. Haknmagnble pacxo/sl 225271,00
7. Utoro cebectoumocTh paspabotku (m.1+m.2+mn.3+m.4+mn.5+1.6) 310831,81
8. Ilpubbuts (. 7*0,3) 93249,54
9. JoroBopHas 1ieHa (1. 7+11. 8) 404081,35

3.4.7 Onpenejenne KAMUTAJIBHBIX BJI0KeHUIT B P3A

MarepuanbHble 3aTpaThl Ha 000pYyOBaHUE:

CymMma CTOMMOCTH BCE€X YCTPOMCTB pelieHOM 3amuThl W aBToMaTuku Ha TOIL,
MuKpornporeccopHoro TtepmuHana OKPA, TpaHchopmatopoB Toka U HampspKeHHs, KaOeabHOU
MPOAYKIMM, MaTepuanbHOM 0a3bl [ MOHTaka CIPOEKTUPOBAHHBIX YCTPOMCTB COCTaBIISIET:
Y1 =2 245 180 pyé6.. (uens! norosopusie no nperickypantry OOO HITO «9KPAy).

KanuranbHble BIOXKEHUS ONpenesstoTcs no GopMmyIie:

K=K +K + K

npoexm 0bopyo MOHm
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Tne: K. =20% om K

MOHM 06opyo

K =404081,1+2 245 180+449 036= 3 098 297,1 pyo6.
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