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Ilinanupyemsbie pe3yabrarhbl 00ydeHus mo QOII

Kon
pe3yJbTarTa

PesyabTaTt 00y4enns

ObwexynbomypHble KOMNemeHyuu

P1

CrnocoOHOCTh MMOHUMATh U AHAJIM3UPOBATH COLIMAJIbBHBIE U S5KOHOMUYCCKUC HpO6JIeMI>I n
mpouecChl; rOTOBHOCTL MNPHUMCHIATH 0a3oBEIC METOAbl T'YMaHHUTApPHBIX, COLUMAJBHBIX U
OKOHOMHYCCKUX HAYK B Ppas3JU4yHbIX BHIAAX HpO(l)eCCHOHaHLHOﬁ U COIlMabHOM
JCATCIBHOCTHU.

P2

JleMOHCTpHpOBaTh MOHUMAHKE CYIIHOCTH M 3HAYeHWsI MH(QOPMALMK B Pa3BUTUH COBPEMEHHOTO
o01IecTBa, BIIaJICHUE OCHOBHBIMM METOZAMH, CIIOCOOAMH M CPEACTBAMH TOyYCeHHs, XpaHCHHS,
nepepaboTKl  MH(OPMAIMK;  UCTONB30BAHME  COBPEMEHHBIX — TEXHHYECCKHX CPEICTB U
MH(POPMAIMOHHBIX TEXHOJIOTHH B MPodecCHOHaIbHON 00IacTy I PereHrs] KOMMYHHUKATHBHBIX
3a/1a4.

P3

CrnocoOHOCTh CaMOCTOSITENIFHO NPUMEHITh METOIBI M CPEACTBA MO3HAHMSA, OOyUeHHS U
CaMOKOHTPOJIA; OCO3HaBaTh IEPCHEKTUBHOCTh HHTENIEKTYalbHOTO, KYJIBTYPHOTO,
HPaBCTBEHHOTO, ¢bu3nIecKoro " podeccHoHaNbHOTO CaMOpa3BUTHS "
CaMOCOBEpIIEHCTBOBAHMS; yMETh KpPUTHUECKH OICHUBATh CBOM JOCTOMHCTBA U
HEIOCTATKH.

P4

CriocoOHOCTh AP PEKTUBHO pabOTaTh HWHAMBHIYATbHO M B KAa4eCTBE UWICHA KOMAaHIBI,
JIEMOHCTPHUPYSl HAaBBIKM PYKOBOJACTBA KOJJIEKTUBOM HCIOJHUTEIEH, B TOM YHCJIE Haj
MEKIUCIMIUIMHAPHBIMA ~ TIPOEKTAMHU;, YMETh IPOSBIATH JIMYHYIO OTBETCTBEHHOCTD,
MPUBEPIKEHHOCTh TPO(ECCHOHATIBHOM 3THKE W HOpMaM BeleHHs MNpodhecCHOHAIBLHON
JIEATENHHOCTH.

P5

HeMOHCTpI/IpOBaTB 3HAaHUC COIHAJIbHBIX, MPaBOBbLIX, KYJbTYPHBIX H 3SKOJOTIMYCCKHUX
ACIICKTOB HpO(I)CCCI/IOHaHLHOﬁ ACATCIbHOCTH, 3HAHUC BOIPOCOB OXPaHbl 340pPOBbI,
0e30MacHOCTH JKHU3HCACATCIBHOCTH u Tpyaa Ha DJICKTPOIHCPICTUICCKUX n
QJICKTPOTCXHUYCCKUX NPONU3BOJCTBAX.

P6

OCyIIECTBISITh KOMMYHHUKALMH B IPO(ECCHOHANBHOMN Cpeie U B OOIIECTBE B LICJIOM, B TOM
9pcie HA HMHOCTPAHHOM SI3BIKE;, AHAJIM3HPOBATh CYLICCTBYIOIIYIO W pa3pabarhiBaTh
CaMOCTOSTENPHO TEXHUYECKYIO TOKYMEHTALHMIO; YSTKO M3JIaraTh U 3allUIIATh Pe3yJIbTaThl
podeCCHOHANBLHOM JIESITENEHOCTH.

Obwenpogeccuonanvrvie Komnemenyuu

P7

CHocoOHOCTh TIPUMEHSATH OCHOBHBIC 3aKOHBI CCTCCTBCHHOHAYYHBIX [ICIWIUIAH, METOJBI
MaTeMaTHYeCKOTO aHamM3a M MOJEIMPOBAHUSA, TEOPETHUECKOTO U AKCIEPUMEHTATFHOIO
HCCIICIOBaHUS B TIPO(ECCHOHATLHOW NESTeNFHOCTA C IIENBI0 MOJCIHMPOBAHMS DJICMCHTOB,
CHCTEM M OOBEKTOB JIEKTPOIHEPIETUKH U INEKTPOTEXHHUKH.

P8

Cnoco6HOCTh NOPUMCHATH CTAHAAPTHBIC MCTOJbI pacueTa M CPEACTBA aABTOMATU3ALNHU
MPOCKTUPOBAHUA,; IPUHUMATH Yy4aCTUC B BI)I60pe U MPOCKTUPOBAHUU IJIEMEHTOB, CUCTEM U
00BEKTOB QJICKTPOIHCPICTUKU M DIJICKTPOTCXHUKU B COOTBCTCTBHUU C TCXHUYCCKHUMU
3aJaHUusIMU.

P9

Cnoco6HOCTh NPUMCHATHL COBPEMCHHBIC MCETObL pa3pa60TKH 3HCpFOC6CpCFaIOH.[I/IX u

JKOJIOTHYECKHU YHUCTBIX TEXHOJIOT U, 00eCIeunBaroOIIUuX 0€e301acHOCTh
KHU3HE/IEATENbHOCTH JIIOJEH M WX 3allUTy OT BO3MOXHBIX IIOCIEJICTBUI aBapHi,
KatacTpop W CTHXHHMHBIX O€ICTBHIA; MPUMEHATH  CHOCOOBI  PalMOHAIBHOTO

HCIIOJIb30BaHUA CbIPbEBBIX, OHEPIreTUYCCKUX W  JApPYIrux BHUHIAOB PECypCOB Ha
QJICKTPOSHEPTECTUUCCKOM U DJICKTPOTEXHUYICCKOM MMPONU3BOJICTBAX.

P10

I'oToBHOCTBIO OOecreunBaTh COOMIOJICHUE NMPOU3BOACTBEHHON U TPYAOBOM AHCITUITIIMHBI
Ha DJICKTPO3HEPreTHUYECKOM U DJICKTPOTEXHUYECKOM IIPOU3BOJCTBAX; OCBAMBATH HOBBIE
TEXHOJIOTUYECKHE MPOLECChl IIPOU3BOACTBA IPOLYKLUH; OOecrednBaTb COOJIOACHHE
3aJIaHHBIX IApaMETPOB TEXHOJIOIMYECKOT0 IPOLIECCa U Ka4eCTBA IIPOIYKLUU.

P11

CrocoOHOCT,  TIPOBOJIUTH  MPEJBAPUTEIILHOE  TEXHUKO-DKOHOMHUYECKOE  O0OOCHOBAaHUE
MPOCKTHBIX PEIICHUH; BBIMOIHATh OPTaHU3AIUOHHO-TUIAHOBBIC PACYCTHI 10 CO3JAHHI0 WA
peOpraHm3aiy MMPOM3BOICTBCHHBIX YYaCTKOB, IUIAHUPOBATh PabOTy MepcoHaia W (HOHIOB
OIUIATHl TPYHAa; ONPEACISATH M 00ecrevrBaTh 3(PQEKTHBHBIC PEKUMBI TEXHOJIOTHYECKOTO
nporiecca.

P12

Cnoco6HOCTh MMPOBOAUTH IKCIICPUMEHTHI IO 3aJlaHHBIM MCETOJUKAM C 06pa60T}<0171 n
AHAJIU30M PE3YJIbTATOB, INIAHUPOBATH JKCICPHUMCHTAJIBHBIC HCCICOAOBAHUA, NPHUMCHITH
METOAbl CTAHAAPTHBIX HCIBLITAaHUN 3J'IeKTpOO60pyIl0BaHI/I$I, OOBEKTOB U CHCTEM
OJICKTPOSHCPTCTUKHU U DJICKTPOTCXHUKH.




Kon
pe3yJibTaTra

PesyabTaTt 00y4enns

P13

Croco6GHOCTD y4acTBOBAaThL B pa60Te HaJl WHHOBAIMOHHBIMHU IIPOCKTAMH, HCIOJIb3Yd
0a3oBbIC METOABI HCCJICI0BATEIIHCKOM JCATCIBHOCTH Ha OCHOBC CHCTEMATHYCCKOI'O
N3Yy4YCHU Hay‘-IHO-TeXHI/I‘ICCKOf/II I/IH(l)OpMaHI/II/I, OTCUYCCTBCHHOI'O U 38.py6€)KHOFO OIIbITA,
MaTeHTHBIX MCCJICIOBaHUMN MO COOTBECTCTBYIOLIEMY l'[pO(l)I/IJ'IIO IIOATOTOBKH.

P14

CrnocoOHOCTBIO K MOHTAXKY, PETYINPOBKE, HCIBITAHUAM, CIaue B IKCIUTyaTaluio, HaTaKe
U OTBITHOU NMPOBEPKE IEKTPOIHEPTETHIECKOTO U AIICKTPOTEXHUYECKOT0 000pyI0BaHHUS.

P15

['0TOBHOCT  OCBaMBaTh HOBOE AIICKTPOIHEPIeTHYCCKOE M IJICKTPOTEXHHUYECKOE
000opynoBaHue; IPOBEPSATH TEXHUUECKOE COCTOSHHIE U OCTATOYHBIH pecypc 000pyIoBaHUs
U OpTaHU3aLUH TPOPHUIAKTHICCKHX OCMOTPOB U TEKYIIIETO PEMOHTA.

P16

CnocoOHOCTh pa3pabaThBaTh pabodyi0 MPOEKTHYI0 W HAYYHO-TEXHUYECKYIO ITOKYMEHTAIHIO,
BBITIOJHSTE  HPOEKTHO-KOHCTPYKTOPCKHE pabOThl B COOTBETCTBHM CO  CTaHIApTaMH,
TEXHUYECKUMH YCIOBMSMH W JPYIUMH HOPMATHBHBIMH JOKYMEHTaMH; HCIIOJIb30BaTh
HOPMaTHBHBIE ~ JOKYMEHTBl [0  KauyecTBy,  CTaHJapTH3alMd W cepTHHUKALMU
9JIEKTPOIHEPTETHYCCKUX H HJICKTPOTEXHIISCKUX OOBEKTOB, OPIaHM30BBIBATE METPOJIOINYECKOe
obecnedeHye; NoAroTaBIUBaTh JOKYMEHTALUIO [ CO3JAHM CUCTEMBI MEHEKMEHTa KauecTBa,;
COCTaBJIAITh ONEPATHBHYIO NOKYMEHTALHIO, HPEIYCMOTPEHHYIO NpaBHIAMH TEXHUYECKOH
9KCIUTyaTalyy 000pYIOBaHKS M OPraHU3aLiK paboTHI.

Cneuuaﬂbyble npOd)ECCMOHa]leble KomnemeHyuu

Hp0¢uﬂb «Penetinas 3awyuma u asmomamusayusl 31eKmpoIHepcemuiecKux cucmemy

P7

CriocoOHOCTBIO MOJICTAPOBATE PEKUMBI PAOOTHI PENICHHO 3alUTHI U MIPOTHBOABAPUIHON
ABTOMATHKH DHEPrOCHCTEM C  HCIOJB30BaHHEM MPOGECCHOHATBHBIX  IPOTPaMM;
MIPOBOJIUTH IKCIICPUMEHTAIBHBIC HCCICIOBAHUSA (DYHKIMOHUPOBAHUS 3JICMEHTHON Oa3bl
CHUCTEMHOM aBTOMATHKHU.

P8

CrocoOHOCTBIO  OMpPEICIUTh  MapaMeTpbl  CpabaThblBaHUs  PENCHHOW  3aIUTHI
9HEepProo0bEKTa;  OLEHMBATh 3aIUTHYIO  CIIOCOOHOCTBIO IPOEKTUPYEMOW pelelHON
3allUThI.

P9

CnocoOHOCThIO OLICHMBaTh BJIMSHHE  ABAapUIHBIX CHUTyallMii B HSHEProcUcTEMax Ha
0e30I1aCHOCTh  JKU3HEAEATENBHOCTH  JIIOJIEH; MOCTENCTBUS  OT  NpEeKpalleHus
IEKTPOCHAOKEHHS Ha (PYHKIIMOHUPOBAHNE NPEANPHUSITHH X BOSMOXKHOTO yIepoa.

P10

CrnocoOHOCThIO 00€CHeYnTh COOJIOCHUE 3aJaHHBIX IApaMETPOB IIPH TNPOM3BOACTBE
YCTPOMCTB peneHON 3alUThl U MPOTHBOABAPUITHON aBTOMATHKH; IPOBOIUTH PAOOTHI 11O
cepTH(MKAINN YCTPOMCTB aBTOMATHKH YHEPTOCHCTEM.

P11

CrnocoOHOCTBIO ITAHMPOBATh PAdOTY MepcoHana U GOHIOB OIIIATHl TPYAA IPH pa3paboTKe
peneiHOHN 3alIUTh M aBTOMATHKH 00BEKTOB 3JIEKTPOIHEPTETHUECKHUX CHCTEM.

P12

CriocoOHOCTBIO HCITONB30BATh COBPEMEHHYIO aIMapaTypy IS HU3MEpEeHHS PEKUMHBIX
rnapameTpoB.

I'OTOBHOCTBIO K Yy4YacTHI0O B HCCIEIOBATENbCKMX paboTax MO aBTOMAaTH3AINH
9HEProoOBEKTOB; K y4YacTHIO BO BHEAPEHHM PE3yJIbTATOB BBINOJHEHHBIX HCCIEIOBAaHUIH
[0 aBTOMATH3AI[MH DJHEProoOBEKTOB; HCIOJIH30BATh COBPEMEHHYIO ammaparypy Ui
HM3MEPEHHUs peXKUMHBIX TAPAMETPOB.

P13

['OTOBHOCTBIO K YYaCTHIO B HCCIIEIOBATEIbCKHX paboTax ¥ BHEAPEHHIO PE3yJIbTAaTOB
BBITIOJTHEHHBIX MCCIIEIOBAHUH M0 aBTOMATHU3AIIMHA YHEPTOOOHEKTOB.

P14

l'oToBHOCTBIO K y4yacTMiO B paboTe IO MOHT@XYy M HaJaJKe YCTPOMCTB aBTOMATHKH;
CHOCOOHOCTBIO K YYAaCTHIO B MOHT@XE YCTPOMCTB peNeHHON 3al|Thl W aBTOMATHKH
SHEProOOBEKTOB.

CnocoOHOCTBIO K YYacTHIO B HATYpPHBIX HCHBITAaHMAX M cJade B OSKCIUTyaTalUIo
CMOHTHPOBAHHOTO 000PYAOBAaHNUS pENeHHON 3alIUThl M aBTOMATHKH.

P15

CnocoOHOCTRIO K OOCITY)KHBAHUIO YCTPOWCTB peNICHHOW 3alluThl U aBTOMATHKH,
CHOCOOHOCTBIO K OIEHKE COCTOSHHS W YCJIOBHU DKCIUTyaTallMd pENeHHO# 3ammThl U
ABTOMATHKH JHEPrOOOBEKTA.
['OTOBHOCTBIO K y4acTHIO B pabOTax MO MOJCPHH3ALUU YCTPOUCTB PEleHHON 3alIUThl U
ABTOMATHUKH dHEPTOOOBEKTA.

P16

CrocoOHOCTRIO K TIPOBEJCHUIO aHAN3a PE3ybTaTOB PabOThI M COCTABIICHUIO OTYETHON
JIOKYMEHTAIUU.
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Wucturyr DQHUH
Hampasnenue noarotopkn  Ab 13.03.02 «D1eKTpOIHEPTreTUKA U JISKTPOTEXHUKAY
Kadempa DIeKTpOIHEPreTHUECKUX CHCTEM

YTBEPXJIAIO:
3aB. kadenpoiit 29C
A.O. CymaliMaHOB

3AJJAHUE
HA BBINOJIHEHNE BbINYCKHON KBAJIN(PUKAIMOHHONH padoThl
B dopwme:
bakanaBpckoil paboTsl
CryneHry:
I'pynna (0] (0]
35A11 Ncaesoit Aune JIMuTpueBHOM

Tema paboThI:

DnekTpoobopyaoBanue, peieitnas 3amura 1 apromatika KOC momuoctsio 2400 MBT

VYTBepxkeHa NPUKa30M JUpPEKTopa (Aara, HOMep)
[Ipuka3 Ne 576/C oT 01.02.2016

Cpok ciauu CTYZIEHTOM BBITIOJTHEHHON paOOTHI: 01.06.16

TEXHUYECKOE 3AJIAHUE:

Hcxonnbie 1aHHbIE K padoTe OOnekToM mpoekTupoBanus spisercs KIC momuocthio 2400
MBt

B kauecTBe HCXO/HBIX JaHHBIX MPEJCTABICHBI:
1. Kosm4ecTBO reHepaTopoB Ha CTAHIIMHU, UX NTapaMeTphl;
2. ITapameTpbl 3HEPTOCUCTEMBI,

3. Dnekrpuyeckas cxema 00bEKTa.




Hepeqenb nmoaJjiexkalmux ucCjaeaI0BaHHIo0,

NMPOEKTHPOBAHMIO M Pa3padoTKe

BOIIPOCOB

ITepeyens rpauyeckoro MaTepuaja

CTpyKTypHas cxeMa CTaHINH (TIPIIOKEeHHE A)

Cxema  MOAKIIOYEHHMS  3alIUT  OJIOKa
Tparchopmarop» (npunoxernue b)

Juarpamma ["anTa (mpunoxenue B)

«I'enepatop —

KoncyabTaHThI 110 pa3jaesaM BbIIYCKHONH KBAJIM(PUKALMOHHOH PadoThl

Pazgen

KoncyabTant

COI_II/IaJ'IBHaH OTBCTCTBCHHOCTDB

boponun Opuii BacunbeBuu

duHaHCOBLIN MCHCI>KMCHT,

pecypcorhHeKTHBHOCTD U
pecypcocOepekeHue

Kopmynosa Jlunus AdanacbeBa

Ha3Banusi pa3nesioB, KOTOpPble AOJLKHbI OBbITH HANMCAHBI HA PYCCKOM M HMHOCTPAHHOM

A3bIKAX:

JlaTta BbI1a4M 32JaHUA HA BbINOJTHEHHE BBIITYCKHOM
KBAJIH(HUKAIUOHHOHI padoThI 10 JIMHEHHOMY rpaduky

3aganue BbIIAT PYKOBOAUTE/Ib:

J0/KHOCTH [(%(0] Yuenas cTenens, Moanucey JlaTa
3BaHHe
JIOLEHT Komnsés B.H. K.T.H
3ana1me NPUHAJT K HCIOJHCHUI0 CTYACHT:
T'pynna ®UO Hoamucs Jara
35A11 Hcaesoit AnHe JIMUTpHEBHON




_ 3AJIAHME ISl PA3JIEJIA
«®PUHAHCOBBII MEHE/JKMEHT, PECYPCOD®®EKTUBHOCTH 1

PECYPCOCBEPEXEHUE»
CTyneHry:
I'pynna DPUO
35A11 HcaeBoit AHHe JIMUTpUEBHOM
HueruryT JHHUH Kadenpa 99C
YpoBeHb 00pazoBaHust Bakanasp Hanpasienue/cnenuanbnocts | 140400 «DJeKTpoIHEpPreTHKa
U DJIEKTPOTEXHUKA»

Hcxonnblie 1anHble K pa3aenay « DHHAHCOBbBIA MEHEIKMEHT, pecypcodPPeKTUBHOCTDH U
pecypcocOepekeHue»:

1. Cmoumocmo pecypcos HayuHozo uccie008anus (Hw - CMouUMOoCmb Mamepuanios u 060py006anuﬂ;
mamepuairbHO-mexHu4YecKux, dnepeemudecKux, d)uHaHCO@bUC, - Kgaﬂud)u](auug ucnoﬂHumgﬂeﬁ;

uH¢0pMa14u0HHblx u yejioeedecKkux _ mpy()OéMKOCWlb pa60mbl.

2. Hopmbl u Hopmamuebl pacxo008anus pecypcos - HOpMbL AMOPMU3AYUU,
- pasmep MUHUMAIbHOU ONLAmMbl MPYoa.

3. HCI’lO]lbs’yeMaﬂ cucmema Ha]l02006]l09fC€Huﬂ, cmaeku - OmMYucieHus 6 coyudilbHovle ¢0H0bl.
HAJl02086, omunﬂeHuﬁ, auCKOHmLIPOGGHu}l u erdumoeaﬂuﬂ

IlepeyeHsb BONPOCOB, MO/JIEKANMX UCCTETOBAHUIO, TPOEKTHPOBAHMUIO U Pa3padoTke:

1. Oyenxa xommepueckozco nomenyuana, nepcnekKMUGHOCMU U | - opmuposanue 6apuaHmos peuwieHus ¢ Yuémom
anvmepuamug npogeoernus HH ¢ nozuyuu HAYYHO20 U MEXHUYECKO20 YPOBHSL
pecypcodaghdexmusnocmu u pecypcocoepesicenus

2. Ilnanuposanue u gopmuposanue 0100xcema HAyUHbIX - RAAHUPOBAHUE BbINONHEHUA NPOEKMA,
uccnedosanui - pacuém Or0dxicema Ha NPOeKMUpPosanue,

- pacuém KanumanbHbIX GN0JCEHU 6 OCHOGHbIE
cpeocmaa.

3. Onpeodenenue pecypchoii (pecypcocbepecaiowetl), - onpedenenue HAYYHO-MEXHULECKOU

unarncosoi, 6100emHOU, COYUATLHOU U IKOHOMUHECKOU | sehehexmusrocmu
aghpexmusrocmu uccredo8anus

Hepeqenb rpa(l)nlleucoro MaTEPHUAJIA (c mounvim yrazanuem 06a3amenvHbIX yepmedicet) .

1. Juacpamma I'anma

‘ JlaTa BbIIa4M 3a1aHUA JJI pa3/iesia no JuHeiiHoMy rpaduxy ‘

33}13HI/I€ BbIJ1AJI KOHCYJIbTAHT:

JokHocTH [5(0] Yuenas crenenb, IMoanucn Hara
3BaHHe

Jouent Kopmynosa JI.A K.T.H., JOLICHT

3azlalme NPUHAJT K UICIIOJTHEHUIO CTYAECHT:

I'pynna [0 (0] Hoanuck Jara

35A11 Hcaesa A. ]1.




3AJAHUE JIJISI PA3JIEJIA
«COLAAJILHASI OTBETCTBEHHOCTb»

Crygnenry:

I'pynna DUO

35A11 Ucaesoit Aune JImutpueBHe
HHcTuTyT Kadeapa

Yposenb 00pa3oBanus

Bbakanasp

HanpasieHue/cnenuajbHOCTD

140400 «DJy1ekTpO3IHEPreTUKA
U DJIEKTPOTEXHHKA

Hcxoanblie 1aHHble K pa3aeny «CounajabHasi 0TBETCTBEHHOCTb .

1. Onucanue pabouezo mecma (paboueii 30Hbl,

MeXHONI02U4YeCcKo20 npoyecca, MeXanu4ecKkoco 060]7}/@06(11-[1/{}1)

Ha npedmem 603HUKHOBEHUA.

6DEOHBIX NPOSIGNEHUT PAKMOPO8 NPOU3600CMEEHHOU CPEObl

(Memeoycnogus, 6peonbie geujecmsa, oceeujeHue, Wymol,
subpayuu, INeKMmpomMazHUmHble NOJis, UOHUSUPYIOWUE
usyens)

ONACHBIX NPOAGIEHUL PAKMOPOE NPOU3EOOCIBEHHOU
cpeobl (MexaHu4ueckou npupoosl, MepMuiecKo2o
xapaxmepa, d1eKmpuiecKoll, NOMXCaApPHOL U 83PbIGHOT
npupoosi)

He2amugHo20 8030eliCMEUs. HA OKPYHCATOWYIO NPUPOOHYIO
cpedy (ammocghepy, euopocgepy, umocgepy)
upe3ebIuAtiHbIX CUMYAyUll (IMeXHOEHHO20, CIUXUTIHO2O,
IKON02UUECKO20 U COYUATLHO20 Xapakmepa)

Ha sniexTpocTaHIy BO3MOYKHO BOZHUKHOBEHHE:

- BPEIHBIX TIPOSIBIICHU I (axTopoB
MIPOM3BOJICTBEHHON cpenbl (OCBEILEHUE, LIYMBI,
9JIEKTPOMAarHUTHBIE ITOJIST);

- OTIACHBIX TIPOSIBIICHU (axTopoB
(MexaHW9IeCKOH TPUPOABI (IBIKYIIHUECS YaCTH),
TEPMHYECKOTO XapaKTepa 1 MOXKapHOH W B3PbIBHOM
TIPUPOJIBI (xotem, cucremMa OTOIUICHHUS),
JIEKTPUUECKOI MPUPOIBI (TEHEPaTOP, IIMHEI);

- HETaTUBHOTO BJIMSHHE Ha aTMocdepy
(BBIOpOCHI) M THApOChEPY (TeXHUYECKas BOJIA);
Ype3BbIYANHBIX CUTyallui( TEXHOTCHHOTO
(moTpeduTenn 0e3 MIEKTPOIHEPTUH) U CTUXUHHOTO
(0OpBIBBI IPOBOJIOB M3-32 CHIIBHOT'O BETPA,
3eMJIIITPSICEHNUA)

2. 3naxomemeo u 01’1’[60[) 3AKOHOOAMENbHBIX U HOpMAMUBHbLX
doxymeHmoe no meme

1Y 85, TOCT 12.1.002-84, TOCT 12.1.003—
83, I'OCT 12.1.005-88, TOCT 12.1.006—
84.CCBT, T’'OCT 12.1.012-90 CCBT, I'OCT
12.4.011-89 CCBT, I'OCT 17.4.3.04-85, HIIb
105-03, ITOT PM-016-2001 PJ] 153-34.0-
03.150-00, P2.2.2006-05, PJT 34.03.604, P/
52.04.186, CaulluH 2.2.4.548-96, CaulluH
2.2.4.723-98

Hepeqeﬂb BOIIPOCOB, NOJICKALUX HCCIACTO0BAHUI0, IPOCKTHPOBAHUIO H pa3paﬁoTKe:

1. Ilpoussoocmeennas 6e30nacHocms.
1.1.Ananu3 gvianenHbIX BPEOHBIX PAKMOPOE NPOEKMUPYeMO

nPOU3600CHBEHHOIL Cpedbl 8 CIeOYIoWell NOCIe008AMeNIbHOCTIL:

Qusuko-xumuueckas npupooa 8peOHOCMU, e€ C853b C
paspabamuvleaemol memot,

deticmeue axkmopa Ha OpeaHu3M Yen08eKd,
npuseodenie 0ONYCMUMbIX HOPM ¢ He0OX0OUMO
PA3MEPHOCIBIO (CO CCHLIKOU HA COOMBEMCMBYIOWUL
HOPMAMUBHO-MEXHUYECKUL OOKYMEHM);
npeonazaemvie cpedCmaea 3auumal

(CHauana KoanekmugHoU 3auumol, 3amem —
UHOUBUOYATIbHBIE 3AWUMHbLE CPeOCMEa)

OcBelleHuE:

— CHW)XEGHHME BHHUMATEJIBHOCTH, YXYyJUIEHUE
3peHus;

Mym:

—  CHIDKEHUE BHUMATEIHHOCTH,

COCPEIOTOUCHHOCTH, YXYIIIEHHE CITyXa;
DNeKTpOMAarHuTHBIE TOJIS:
HEraTHBHOE BO3/ICHCTBUE HA OPTAHHU3M B I[EJIOM.

1.2.Ananu3 viaeneHHbIX ONACHBIX (PAKMOPOE NPOEKMUPYEeMOil
npou36e0EHHOIL cpedbl 8 Credyrowell nocie008amenbHOCHU

Mexanuueckue OnacHoCmu (UCMOYHUKU, CPeOCmed
3auumol;

mepMuiecKue ONAcCHOCmu (UCMOYHUKU, CPeOCmed
3awumol),;

INEKMPOOE30NACHOCHIb (8 M. 4. CIAMU4ecKoe
INEKMPUYECINBO, MOTHUE3AUWUMA — UCHOYHUKU, CPEOCmEd
3awumol);

HOACAPOB3PLIBOOE30NACHOCHb (NPUYUHDL,
npoguIaKmuYecKue Meponpusimusi, NepeuyHble Cpeocmed
nodxcapomyuienus)

AHanu3  BBIBJICHHBIX  OMAcCHbIX  (HDaKTOpPOB

IPOEKTUPYEMON  IPOU3BENEHHOM  Cpelpl B

cleAyrouieit nocue0BaTeIbHOCTH

— MCXAaHUYCCKHEC OITIaCHOCTH (JIBI/I)KyHH/IeCSI
YaCcTu MCXaHNU3MOB, CTaHKI/I);

— TepMHYECKHE OMAaCHOCTHU (cucrema
OTOIUIEHHS, TTAPOIPOBO/I, KOTJIbI);

—  3JEeKTPOOE30MacCHOCTh
(a;mexTpoobopynoBanue, reHepaTophl,

TpaHchOPMATOPBI, TOKOBEAYIIHE YaCTH);
MTO’KapOB3PHIBOOE30MIACHOCTH (BO3TOpaHNe

TOPIOYMX BCUICCTB, B3PHIBBI CKJIA/10B, KOTJ'[OB).
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2. Dxono2uueckas 6e30nacHOCb .

3awuma ceaumeOHol 30Hbl

ananuz 6o3oelicmsus 0bvekma Ha ammocgepy (8vlopocwvl);
ananu3z eosoeticmsus 0bvekma Ha euopocghepy (copocwi);
aHanus 8osoelicmsus 0ovekma Ha aumocgepy (omxoosi);
paspabomams peuieHus no 0becneyeHuio IK0A02U4ecKol
bezonacrocmu co ccoiikamu Ha HT/] no oxpane
OKpyoicaroujeli cpeowi.

OxpaHa OKpYKarolleH CpeIbl:

3aIUTa CETUTEOHON 30HBI

aHalM3 BO3JCHCTBUS 00BbeKTa Ha atMochepy
(BBIOpOCHI);

aHalu3 BO3ACHUCTBUS 00bekTa Ha ruapochepy
(cOpocsi);

aHalu3 BO3JCICTBUS 00BEKTa Ha JIUTOC(EpY
(oTX0MBI);

3. 3awuma 6 upezgviuaiinbix cumyayusx:

nepeyens 6o3modxcnvix 4YC na obvexme,

evib0p nHaubonee munuurou 4C;

paspabomxa npeseHmusHbIX Mep no NPeoynpelcoOeHuIo
4yc;

paspabomxa mep no NOGbIUEHUIO YCMOoUIU8ocmu 06vekma
x oannou 4YC;

paspabomka deticmauil 8 pesyrvmame osuuxueti 4C u
Mep o TUKBUOayuu eé nocieocmeuil

3aHII/ITa B ‘{pe3BLI‘Iaf/IIHI)IX CUTyalludaXx:

nepedeHb Bo3MOXHBIX UC Ha 00beKTe;
HanOonee tunnuHas YC — nopaxeHue
pabOTHHKA 3JIEKTPUIECKUM TOKOM.
pa3paboTka NpeBEeHTUBHBIX MEp IO
npenymnpexaenuto UYC — zammurtHOE
3a3eMJICHHE;

4.IIpagosvie  u
bezonacnocmu:

Op2aHU3ayUoOHHble  BONPOCHL  ObecneyeHus
cneyuanvhvle (Xapakmephsie 011 NPOeKMupyemou paboyel
30HbL) NPABOBLIE HOPMBL MPYO0BO20 3AKOHOOAMENLCMEA;
Op2anU3AYUOHHbIE MEPONPUSINUSL NPU KOMNOHOBKe pabouel
30MHbl

OPeAHU3AYUOHHbIE MEPONPUSIMUSL NPU KOMNOHOBKE
paboueti 301b1

Ilepeyens rpaduyeckoro marepuasa:

Ilpu Heobxooumocmu npedcmagums ICKU3Hble 2paguyeckue
Mamepuansi
CReyuanucmos u Ma2ucmpos)

K pacuémuomy 3adauuio (00sa3amenvHo 074

‘ JlaTta BbI1auM 3aJaHUA /ISl pa3fesa 1o JuHeHHoMY rpadguky ‘ 15.01.2016 r
3agaHue BbI1aJ KOHCYJIbTAHT:
J02KHOCTH [ %(0] Yuenas cTeneHs, Moanucey JaTa
3BaAaHHE
JoueHt boponun 10.B K.T.H., IOUEHT
3agaHue NPUHAJ K HCIIOJHEHUIO CTY/ICHT:
I'pynna [0 (0] Hoanucey Jara
35A11 Ucaesa A. JI.




MunucrepcrBo o0pazoBanusi 1 Hayku Poccuiickoii @enepannu
(benepanbHOE rocy1apcTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE yUPEkKACHUE
BBICIIET0 00pa30BaHUs
«HAIIMOHAJIbHBIA UCCJIEJJOBATEJbCKHUI
TOMCKHWI MOJUTEXHUYECKHI YHUBEPCUTET»

P Mang
S) e,
& e

i,
8

/SO 500

Nuctutyr DHUH

Hampasnenne noArotoBku (CnenuagbHOCTh) 3JIEKTPOIHEPreTHKA

YpoBeHb 00pazoBaHus OaKagaBp

Kadenpa 29C

[lepuon BbITIOTHEHUS (Becennuii cemectp 2015/2016 yueGrOro roga)

®dopma npeacTaBieHus: paboThI:

‘ OakaaBpckas pabora

KAJIEHJIAPHBIN PEUTUHI -TIJIAH
BBbINIOJIHEHHS] BBITYCKHOI KBATU(UKAIMOHHONH padoThI

‘ CpOK cavyu CTyJCHTOM BBIITOJTHEHHOM pa6OTBIZ ‘

&

%

Harta HasBanue pasnena (MoxyJst) / MakcuMasbHbIit
KOHTPOJIst BUJI padoThl (MccieI0BaAHMS) Oas1 pazaesia (MoayJis)
24.03.2016 r. | O630p aHUTEpATYPHI 3
3.04.2016 r. | Onmcanue SHEPrOCUCTEMBI U DJICKTPOCTAHINH 2
14.04.2016 r. | Beibop 1 000CHOBaHME yCTaHABIMBAEMBIX 3AIIUT 8
24.05.2016 r. | Pacyer peneiiHO# 3aIUTHI TeHEpATOpa 7
01.05.2016 r. | Pacuer peneitHoii 3amuThl TpaHchopmaropa 5
12.05.2016 r. | ®MHAHCOBBI MEHEKMEHT, pecypcoddPeKTUBHOCTh U 5)
pecypcocOepexeHne
26.05.2016 r. | ConmanpHast OTBETCTBEHHOCTD 5
09.06.2016 r. | Opopmitenne paboThI 5
CocraBul IpenoiaBaTelib:
J0/KHOCTH [(%(0] Yuenas cTeneHs, Moanucey JaTa
3BaHHUE
JloeHT Komrés B.H. K.T.H., JIOLIEHT
COI''TACOBAHO:
3aB. kadeapoii dPUO Yuyenas creneHb, Toanucn Jlata
3BaHHUE
29C CymnaitmanoB A.O. J.T.H., TOIICHT




Pedepar

Brinycknas kBanuukanuonHas pabota, cocrosimias u3z 89 crpanwmi, 19
pUCyHKOB, 21 TaGiu1ibl, 43 UCTOYHUKOB, 3 IPUIIOKCHUH.

KintoueBbie  cnoBa:  anektposHepretuka, KOC, anexTpuyeckas 4acTh,
TypOoreHepaTopbl, TpaHchOpMaTop, BBHIKIIOYATENM, IIMHBL, peleiHas 3almTa |
aBTOMATHKA, OJIOK «TeHepaTop-TpaHchopMaropy.

[enb paboOTBl - CIPOEKTUPOBATH AIIEKTPHUUECKYIO YaCTh JEKTPOCTAHIIUH,
paccuuTaTh pPEXKUMbI PabOThl M BBIOpATh YCTPOMCTBA peleHOM 3aluThl U
aBTOMATHKH OJIOKA «TeHepaTop-TpaHcGhopmMaTopy.

B mpomecce paGoThl KCMONB30BATUCh pPACUETHBIE MPOTPAMMHBIC
KoMIUIeKchl:  «Mustang», coBpeMeHHble MporpamMmHble NpoaykTel Word,
MathCAD, Excel, ananutuueckue u rpagpOaHaINTUYECKHE PACUETHBIE METOBI.

B IIpoHeccc HCCICIOBAHUA ObL1a CIIPOCKTHPOBAHA JJICKTPHUUYCCKAA YaCTb

K5C mommaocteio 2400 Br.
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Conepxanue

Bsenenue

1.  Xapakrepuctuka KOC, ee posib U MECTO B JHEPTOCUCTEME .......ceervrrervrearenes

2.  DUHAHCOBBIN MEHEHKMEHT, pecypcodh(HEKTUBHOCTD U pecypcocOepeKeHHE

18
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BBenenue

['maBHas 0COOEHHOCTH AMeKTpodHepreTndecknx cucteM (DDC) — xecTkas

B3aMMOCB3b PA3HOPOAHBIX 3JICMCHTOB U KOMILJICKCOB!

- ANEKTPUYECKOE o0opyioBaHue: reHEepPaTopBl, JBUTATEIIH,
TpaHcHOpMaTOPbI, pEaKTOPbI, KOMIIEHCATOPBI, MHOTOOOpa3HbIC HATPY3KH;

- JIMHUHU 3JIEKTpOIIepeaay;

- AJIEKTPOMEXAHUYECKOE O00O0pYJOBaHME: IAapOBbIE U Ta30Bble TYpOUHBI,
COWJIEHEHHbIE € TypOoreHepaTropaMu, TIHUIPOTYpOUHBI, COWICHEHHbIE C
T'HJIPOT€HEPATOPAMU;

- (U3MKO-XUMUYECKUE DHEPreTUYECKUE MpeoO0pa3oBaTesu: KOTEIbHbIE
arperaTtbl, aTOMHBIE PEAKTOpPbl, KaMephbl CrOpaHHs Ta30BbIX TYpOHWH; CHCTEMbI
TOIUIMBO MPUTOTOBJIICHHS Ha YrOJbHBIX 3JEKTPOCTAHLMIX, TPAHCIIOPTHBIE

CUCTCMBI U 1ICXA, BOJOXPAHWIINIIC U T.I.

Bcee DJIEMEHTBI CHUCTEMBI GyHKIUOHUPYIOT B YCHOBUSIX
B3aMMO3aBUCUMOCTH MapaMETPOB IIPOLECCOB B OJAHUX BJIEMEHTax OT IapaMeTpOB

TPOIIECCOB B IPYTHUX.

Bo BpeMs mpoeKTHUpOBaHMS W IKCIUTyaTallil TaKOW CHCTEMBI HEOOXOIMMO
YYHUTHIBATh BO3MOXKHOCTH BO3HUKHOBEHHMSI B HEH MOBPESKICHUA W HEHOPMaJIbHBIX
pexumoB  paboThl. Kopotkme  3ambikanus  (K3)  sBusitorcs  cambIMu
pacnpocTpaHEHHBIMH M OTTACHBIMHU BUAMHU TTOBPEKICHUM.

[ToBpexkneHns U1 HEHOPMAJIbHBIE PEXHUMBI PA0OTHI SBISIIOTCS OIHOU W3
OCHOBHBIX TMPUYWH BO3HHUKHOBEHUS aBapuii B DHEPrOCUCTEME, KOTOpPbHIC
MPEACTABISIOT COOOM  BBIHYXKACHHBIC HApYIIEHWS HOPMaJbHOH  pabOTHI

OHCPIroCUCTCMEI 500041 ec 4qaCTH, COIMPOBOKIAOIIHCCA OHpe,[[eJIéHHBIM
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HEJIOOTITYCKOM DHEPTUU MOTPEOUTENSIM, HEAOMYCTUMBIM CHUKEHUEM e€ KauecTBa
WJIU BBIXOJIOM U3 CTPOSI OCHOBHOTO 000PY/10BaHMUSI.

[lepBonpyyurHbl BO3HUKHOBEHUSI aBApUW pazNU4Hbl, HO B OOJBIIMHCTBE
CBOEM OHM SBISIOTCS PE3yJbTaTOM HE OOHAPYKCHHBIX W HE YCTPaHEHHBIX
nedekToB  000pYyJIOBaHUS, HEKAYECTBEHHBIX MPOEKTUPOBAHUS, MOHTaXa U
AKCIUTyaTali. JKOHOMHUKA HaIllel CTpaHbl, B KOTOPO OrpOMHOE 3HAYEHHE UMEET
PHepreThka, TpeOyer OecrepeOOHOrO 3IEKTPOCHAOXKEHUS MOTPEOUTENEH.
[ToaToMy crenyer cTpeMuThes K Oe3aBapuiiHON pabote. [lisi mpengoTBpaleHus
BO3HUKHOBEHHUS W Pa3BUTHS aBapuil, CHIDKEHHUS yilepOa HEOoOXOAUMO OBICTPO
OTKJIIOYATh MOBPEKICHHBIC JIEMEHT.

ITo ycnoBusim oOecrieueHuss OecriepeOoitHON pPabOThl HEMOBPEKIAEHHON
YaCTU CHUCTEMbl M YMEHBIIEHHUS pa3MEpPOB MOBPEKIACHUS OO0OpPYIAOBaHUS BpeMs
otkiodeHust K3 1oymkHO ObITh MUHUMAIBEHO BO3MOXHBIM, YaCTO 3TO JAECIThIC WU
COTBIE JOJU CEKyHAbl. KpoMe TOro, m3-3a B3aMMOCBSI3aHHOCTH BCEX AJIEMEHTOB
HSHEPrOCUCTEMBI, TOCIEACTBUS KOPOTKUX 3aMbIKaHUN OTpakaloTcsi Ha pabote
3HAUYUTEIBHON YaCTH CUCTEMBI, @ HE TOJIBKO TTOBPEXKICHHOTO yYaCTKaA.

JIexKypHBIA IIEPCOHANI HE B COCTOSIHUM OIPEAECNUTh BO3HHKHOBEHHE K3,
HallTH €ro MECTOIOJOKEHUE W JaTh CHTHAJI HAa OTKJIKOYEHUE BBIKIIOUYATENEH
MOBPEXKIECHHOIO 3JIEMEHTAa B CTOJb KOPOTKHI MpomexyTok. [loaToMy naHHbIE
JICVCTBHS BBIMOJIHSAIOTCA ABTOMATHYECKH, MPU TIOMOIIM PEJIICMHON 3allUThl,
OCYIIECTBIISIIOIIEH 3alATy OT IMOBPEXIACHUM M HEKOTOPBIX HEHOPMAJIbHBIX
PEXUMOB paObOTBHI.

YcTpoiicTBa peNeiiHOM 3alUTHI 1 CUCTEMHOW AaBTOMATUKHU B COBOKYITHOCTH
MPEICTABIAIOT COOO0M CIIOKHYIO MHOTOCTYIIEHYATYI0 CHCTEMY, MIPEIHA3HAYCHHYIO
JUIL  COXpaHEHUs  yCTOMYMBOM  pabOThl CHUHXPOHHBIX T'E€HEPATOPOB U
Oecriepe0OHOTO  DJIEKTPOCHAOKEHHSI  TMOTpeOuTeNel  dJeKTpodHepruu. B
HACTOSIlEE BpEMs  JKCIUIyaTUPYIOTCS ~ yCTPOMCTBA  3alIUTHI  AJIEMEHTOB
AIIEKTPOIHEPTETUUECKUX CHUCTEM, BBITIOJIHEHHBIE Ha D3JIEKTPOMEXaHUYECKOH,
MUKPOSJIEKTPOHHOW (JIMHEHHBIE U JIOTUYECKUE HMHTETrPalibHbIE MHUKPOCXEMBI) U

MUKPOIPOLIECCOPHOU 3JIEMEHTHOM 0a3e. BhIMOIHUTE CBOIO 3a7]auy 3TH YCTPOMCTBA
13



MOTYT JHUIIb B TOM Cllydyae, €CIId OHHM OTBEYAIOT KOMIUIEKCY TpeOOBaHUH,
U3JI0)KEHHBIX B HOPMATHBHBIX Marepuanax. COOTBETCTBHE pEaNbHBIX YCTPOICTB
peneitHoi 3amuThl U1 aBToMaTuku (YP3uA) aTum TpeboBaHusM oOecrieunBaeTcs, B
OCHOBHOM, Ha CTaJWM MPOEKTUPOBAHUS, KOTOPOE TMpU MPABUIBHON €ro
OpraHu3alud  00sA3aTeNIbHO  JIOJDKHO  OBITh  KOMIUIEKCHBIM. Y CTOWYHUBAs
OecniepeboitHas pabora DOC BO3MOXHA JHIIb MPU YCIOBUU 3PPEKTUBHOTO
(GYHKIIMOHUPOBAHUS BCEX YaCTEeH, BXOASIINX B KoMIuieke YP3uA.

[Ipu paccMOTpeHUHM MPOLECCOB B 3IEKTpUUecKor yactu DIC, Ha KOTOpbIE
pearupyetr peneiiHas 3amura ¥ aBTomartuka (P3A), cuuTaercss JOCTATOYHBIM
YUUTBIBATh DJIEMEHTBl DJIEKTPUYECKOM CXEMbl (JJIEKTPUYECKOM CeTH) U

Y49aCTBYIOHOIHUC B SJICKTPOMCXaHNYCCKOM HpGO6p2130BaHI/II/I OHCPIUHU Typ6I/IHBI.

Takum oOpa3om, paboTa 3JEKTPOYCTAHOBOK HE MOXET MPOXOAUTH
HOpManbHO ©0e3 cpeactB P3A, koTopbsle OBICTPO OOHApPYXHMBAKOT MECTO
NOBPEXJICHUS, BO3MYIICHUS, HMX IMOCIEJICTBUS, JOKAIU3YIOT UX U MOAABISIIOT
pacrpoCcTpaHEHUE IIyTEM OTKIIOYEHHS, IOBPEXKICHHOIO WM  IPENEIIBbHO-
NEPErpyKEHHOT0 3JIEMEHTa OT BJIEKTPUYECKON CeTH, (OPCUPYIOT CHCTEMBI

YIPaBJIEHUs HATPYKEHHBIX 3JIEMEHTOB.

JInsi BBIMIOJIHEHMSI TOCTABJICHHOM 3a7auM, HEOOXOJUMO BHIOpaTh paiioH
CETH, BKJIIOYAIOIIMNA aBTOMATU3UPYEMbI€ OOBEKTH. OJTOT BBIOOP HYKHO
OCYIIECTBUTh TaK, 4YTOOBI ObUIA BO3MOXHOCTH JOCTAaTOYHO TMOJIHOIIEHHO

cupoekThupoBath P3A aBTOMaTU3HpyeMbIX 0OBEKTOB.

Jnst  pemieHuss  TIOCTABJICHHBIX — 3a7ad  KCIOJB30BaHBl  PaCUETHO-
aHATMTHYECKHE W TpaduUIecKue METOIbl, METOJbI JIOTUKH, MaTeMaTHYCCKOU
CTaTUCTUKH W Jp. Peanuzanus Ha3BaHHBIX METOJOB HM  aJITOPUTMOB
OCYIICCTBIISCTCS Yepe3 MaKeThl MPUKIAIHBIX TporpaMm, «Myctanry, «Mathcad»
u Jp., HMCIOIIIUXCS B MaTeMaTHYeCKoM  oOecrnedeHuu  Kadeapsl

QJICKTPOIHEPICTUICCKUX CUCTEM
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[lenpto aHHOTO JUIUIOMHOTO TMPOEKTa SIBISETCS - MPOEKTUPOBAHME
AIIEKTPUYECKON YacTU U PeJICHHOMN 3aiuThl 0CHOBHOTO 0bopynoBanus KOC 2400

MBT.
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1. Xapakrepucrtuka K9C, ee pojib 1 MeCTO B IJHEProcucTemMe

Ha TennoBbIX 3JIEKTPOCTAaHIMAX XUMHYECKAs SHEPTHS CKUTAEMOTO TOIUINBA
npeoOpa3yeTcsi B KOTJIE B SHEPTUIO BOJSHOIO Mapa, MPUBOJISALIEIO BO BpalllEHUE
TypOoarperat (mapoByro TypOWHY, COSIMHEHHYIO C TeHepaTopoM). MexaHndeckas
SHEPrus BpalleHUs MpeoOpa3yeTcss reHepaTopoM B AJIEKTpUYECKyro. TorauBom
JUTSI DJIEKTPOCTAHITUH CITY>KaT yrojib, TOp(, TOPIOYNE CIAHIIBI, a TAKXKE Ta3 U Ma3yT.

B ngaHHOM KypCcOBOM TMpOEKTE paccMaTpUBACTCS AIECKTPUUYECKas YacThb
KoHieHcarmoHHo# aekTpoctanuu (KOC) momuocteio 2400 MBt. Ha KOC
YCTaHABIMBAIOTCS  BOCEMb  TypOoreHeparopoB  MomHOCThI0O 300 MBT.
HomunansHoe Hampsikenue OPY BH 500 xB, OPY CH 330 xB. Ilepenaua
AIEKTPOIHEPTUH OCYIIECTBISIETCA MO IBYM JUHUAM HanpsokeHnueM S00kB.

KonneHcanmoHnHbele 3JIEKTPOCTAHIIMUM COOPYKAIOT OOBIYHO BOJU3U MECT
JMOOBIYM TOIIMBA, TPAHCHOPTHUPOBKA KOTOPOTO HA 3HAYUTEIBHBIE PACCTOSHUS
PKOHOMMYECKHU HellesiecooOpa3Ha. BeipabaTeiBaeMasi JIEKTPOIHEPTHS TIEpeaaeTCs
K MecTaM MOTpeOJieHusl MO JIMHUAM 3JekTporiepenaaund. OJIHaKO HMCIOJIb30BaHUE
MECTHOTO TOIUTMBA HE SABJISIETCS 00S3aTENIbHBIM MPU3HAKOM KOHJICHCAIIMOHHOMN
ctaHuuu. OcHOBHbIMU ocoOeHHOCTsIMU KDOC sBIAIOTCA: YIAJE€HHOCTH OT
NOTPEeOUTENEH PIIEKTPOIHEPTUH, UTO OMPELISET B OCHOBHOM BbIJJa4y MOIIIHOCTHU
Ha BBICOKUX M CBEPXBBICOKMX HANPSKEHUSX, U OJOUYHBIA MPUHITUI MMOCTPOCHUS
AIEKTPOCTAHIHMHU. AKTYaJbHOCTh NMpoekTtupoBanusa KOC 3akitouaercss B TOM, 4TO
WX MOIITHOCTH OOBIYHO TAKOBA, YTO MOKET 00ECTICUUTh FJICKTPOIHEPTUEH KPYITHBIN
palioH cTpaHbl, TrJe B OOJIBIIMHCTBE CIIy4aeB MPUCYTCTBYET JEePUIUT

QJICKTPOIHCPIUHU.

JlaHHast cxeMa 3JIEKTPOCTAHLIMKM COAEPKHUT BoceMb TypOoreHepatopoB G1-8

nepBoro tuna MounHocthio 300MBT.

Tak ke omnuceIBacMass cxeMa TaKxke COACPIKUT ABa PaACIpPCACIUTCIbHBIX

ycTpoiicTBa (PY) BBICOKOTO U CpeTHETO HAIIPSKEHUIA:
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PacnpenenurenbHoe ycTpoiicTBo Bhicokoro HanpsixeHus 500 kB (PY BH)
PacnpenenurensHoe ycrpoiictBo cpeanero Hanpsbkenus 330 kB (PY CH)

Casi3u Mmexay PY ocymecTBiseTcst ¢ MOMOIIBIO ABYX aBTOTpaHC(hOpMaTOpoB

TpaHc(hOpMaTOpOB.

Ynpomennasa cxema KOC npuBeneHa Ha pucyske 1.

@ _I® ” ]

PY BH 500 xB_| PY CH 330 kB
_
AT1
T1 T2 T3 T4 T5 T6 T7 T8
R R N e
AT2
Gl G2 G G4 G5 G6 G7  GS

Pucynok 1 — CtpykTypHas cxemMa 3JIeKTPOCTaHIIUH.
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2. DMHAHCOBLII MEHEIKMEHT, pecypcodPPeKTHBHOCTDL U

pecypcocoepexxkeHue

Y4yer o0coOEHHOCTEH pa3BUTHA SKOHOMUKH Ha COBPEMEHHOM 3Tane
NO3BOJIIET OPUEHTUPOBATHCA B CO3JAHUM OTHCNIbHBIX BHJIOB TEXHHUKH, B
dbopMUpOBaHMM  TEXHMYECKOro  Oa3uca  MPOM3BOJACTBA, B  Pa3BUTHH
IPOU3BOJACTBEHHBIX CWJ B wHeaoM. Ho 1mpu  oOCylIecTBIEHMHM HEKOTOPBIX
KOHKPETHBIX 3aJ1a4, CBSI3aHHBIX C NMPAKTUYECKON peann3anueil JOCTHKEHUNH HayKu
U TEXHHUKH, ydeTa O0mMX TpeOoBaHUN HeM0CTaTouHO. JlJis 3TOro HEoOXOAUMO
HKOHOMUYECKOE 0OOCHOBAHHUE TPUHUMAEMbIX TEXHUUYECKUX PEIICHUH.

B naHHOM mnpoekTe paccMaTpuBaeTCs BapUaHT KoMmiuiekca P3uA i
3amuThl 010ka «I'enepatop — Tpanchopmarop» KOC 2400 MBT.

Taxum oOpa3om, 11e7b JaHHON PadOTHI — pacyeT KalUTAJIbHBIX BJIOKEHUE B

POEKTUPOBAHNE, MOHTAX M HAJIAKy 000pyAoBaHus KoMiuiekca P3uA.

Coznanue u peanuzalus IpOeKTa BKIIOYAIOT CIASAYIONINE TaIbI:
1. dopMUpoBaHNE MHBECTUITMOHHOTO 3aMBICIIA;
2. Uccnenosanue MHBECTUIIMOHHBIX BO3MOHOCTEH, TEXHUKO-
HKOHOMHYECKOE 0OOCHOBAHME MPOCKTA;
3. [ToArOoTOBKY KOHTPAaKTHOW JOKYMEHTAIIMHM, CTPOUTEIHLHO-MOHTAKHBIC
paboThI, BBOJI B OKCILTyaTaI[MI0 OOBEKTA.

B maHHOM pa3znene HEOOXOAMMO COCTAaBHTH IMEpPEUYCHBb ITANlOB M padoOT B
paMKax TIPOBEACHHMS HAyYHOTO HWCCISAOBAHUSA, TIPOBECTH pacIpeaesieHre
UCIIOJIHUTENIEH 10 BUJaM paboT, a Tak »>Ke paccYuTarb HEOOXOIUMBbIE
KaIllUTAIOBJIOKEHUA HA MPOCKTUPOBAHME, MOHTAXX W HaAJNaAKy KomIiuiekca P3uA
Jutst 3anuThl Os1oka «I['eneparop — Tpancopmarop» KOC 2400 MBT.

CebecTonMOCTh pa3padOTKU BKJIOYAET B CEOS CICAYIONINE CTAThU:

- CTOMMOCTb MaTE€pHaJoOB, 3aTPauye€HHbIX Ha Pa3paboOTKYy;
- 3apaboTHas MiaTa MepCcoHaa, 3aHATOTO B pa3pabO0TKe MPOEKTA;

— OTYMCJICHUS] BO BHEOIOXKETHBIE (POH/IBI;
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- aMOpTHU3ALIUS;
- MIPOYKE PACXOBI;
- HaKJIaJIHbIE PACXO/IBI.

[Ipencrosimias paboTa MOKET OBITH pa30MTa Ha CJICIYIONINE ITAIlbI:

- MIOATOTOBUTEIIBbHAS;
- BBIOOP YCTPOMCTB peneiHOM 3alIUThl 1 aBTOMATUKH OCHOBHBIX AJIEMEHTOB;
— pacyeT yCTPOUCTB PEIEUHOM 3allUTHI;
- 3aBEpLIAOLINIM 3Tarl.

K noaroroBurensHOMY 3Tamy OTHOCUTCS paboTa 1o moadopy JUTepaTyphl,
U3YyYeHUE TEXHUYECKOTO 3aJaHusi M €ro YTBEP)KIEHUE, COIJIACOBAaHHUE

KaJICHAAPHOI'O IlJIaHa.

3aBepma10mHﬁ JTalm BKJIIOYAeT B ceOs O(I)OpMJIeHI/IG MOSICHUTEIbHOU

3aMKUCKH, pa3pabOTKy U BhIUEPUMBAHUE YEPTEIKEH.
IlnannpoBaHue NPOEKTHBIX PadoT

Paboter mo IMPOCKTUPOBAHNIO BBIIIOJHAIOT JIBa YCJIIOBCKA: PYKOBOJIUTCIIb

MIPOEKTa U UCTIONHUTENb (MHXKeHep). Pacnpenenenue paboT 3amoyHsIeM B TaOJIUILY

15.

OnpeneneHue TPyA0€MKOCTH BbINIOJHEHUS PadoT

OCHOBHYIO 4aCTb CTOMMOCTH pa3pabOTKu OOBIYHO COCTABJISIIOT TPYIOBbBIC
3arpaThl. Cemn0BaTeNbHO, ONPENEICHHE TPYAOEMKOCTH padOT BCEX YYaCTHHKOB

IIPOCKTAa O4YCHb BAKHO.

pr,Z[OGMKOCTB BBIIIOJIHCHHUA  HAYYHOI'O  HCCIICOOBAHHUSA  OLCHHUBACTCA
9KCIICPTHBIM IIYTEM B YCJIOBCKO-AHAX W HOCHUT BCpOHTHOCTHBIﬁ XapakKkTep, T.K.
3aBUCUT OT MHOXKCCTBA TPYAHO YUYHTBLIBACMBIX (baKTOpOB. I[JISI OIIpCACIICHNA

0’KHJIA€MOTO (CPEIHEro) 3HaYEHUsI TPYJIOEMKOCTH t ; UCIOIb3YyETCs CleAyronas

dbopmymna:
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+ 2t

3tmini max i

t0>1<i
5 ]

rae: . — oxwumaemas TpyIOEMKOCTb BBIIONHEHHS i-0# paGoTh! uen.-aH.; {

0orci mini

MHUHUMAJIBHO BO3MOJXHad TPYAOCMKOCTDb BBIIIOJITHCHUA SaHaHHOﬁ I-oi pa6OTBI

(onmTUMUCTHYECKAasT OLIEHKA: B MPEANOJOXKEHUU Haumbosiee O1aronpusaTHOTO

CTEUYEHHsS] OOCTOSITENBCTB), YEJ.-IH.; tmaxi — MAakCHUMaJbHO BO3MOXHas
TPYAOEMKOCTh BBITIOJIHEHUS 33aHHOM 1-0i1 paOOThI (IECCHMUCTHYECKAs OIICHKA: B
IPENOJIOKEHNN HauboJiee HEOJaronpusTHOTO CTEYEHMsI OOCTOSITENBCTB), YEIl.-

ITH.

HUcxons w3 OXuZaeMON  TPyAOEMKOCTH  paboT,  ompenensercs
IPOJOJKUTENIBHOCTh  KaKJOM paboTel B paboumx mHAX 7, yYMTHIBAIOIIAS

MapaJuICIIbHOCTDb BBIIIOJITHCHUA pa60T HCCKOJIBKMMH HUCIIOJTHUTCIISAMU.

T — t0>1<1
pi y
qi
rae: Tpi — NPOAOJDKUTENBHOCTh ONHOW paboThl, pad. AH.; tomi — o)KujaeMas
TPYJOEMKOCTb BBITIOJIHEHUSI OJIHOM paboThl, Yel.-lH; qi —  YHCJIEHHOCTH

WCIIOJIHUTEIIEH, BBITIONHSIONIMX OJHOBPEMEHHO OJIHY U Ty K€ padoTy Ha JaHHOM

JTarne, 4el.
[TonyueHHbIe TaHHBIC 3aHOCUM B COOTBETCTBYIOUIUN CTOJIOEI] TaOHIIbl 15.

B kadecTBe npumepa mpuBeaeM pacueT A MyHKTa 5 Tabmuisl 15:

¢ _ Btini + 2y :3'1+2'3:1,8z2 S —
5
t.. 2
Tp_ =24 = — =2 pab. aH.
S | 1
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Tabmuma 15 — J[muTesHOCTh 3TAoOB MPOSKTUPOBAHMS M PACIIPEICIICHUE

VICTIOJIHUTENEN.
OCHOBHBIE FTarbI No | Coneprxanue pabot JomxHoCcTh Hmat-t6 | JnuT-Th
pab WCTIOTHUTEIIS pabor B | pabot B
pabouux | KaJeHI-X
JTHSIX TTHSIX
T . T .
pi Ki
Pazpabotka 1 CocraBnenue u PykoBoauTens 1 2
TEXHUUYECKOTO yTBEpXKICHUE MIPOEKTA,
3a/laHus TEXHUYECKOTO 3aaHUs UHXEHEp
2 O3HakoMIIEHHE C WNuxenep 1 2
TEXHUYECKON
O3HakoMJIEHHE C JOKYMEHTaI1eH
TEXHUYECKOHN 3 [TonGop nureparypbl Wnxenep 1 2
HOKyMeHTaHHeUH " 4 Kanennapnoe PykoBoauTenn 1 2
JTUTEPaTypoit
TUTAHUPOBaHKUE PabOT MIPOEKTA,
WH)KEHEp
5 | Onucanue 31EKTPUUECKOM WNwxenep 2 3
Br16op ycTpoiicTB CXEMBI U ITapaMeTpoB
P3uA OCHOBHOTO 000pYyI0BaHUS
CTaHLIUU
6 Br16op yctpoiicts P3uA | PykoBonurens 1 2
MPOEKTa
7 Onucanue NpUHATHIX WNuxenep 1 2
ycTpoiictB P3uA
8 Br160op pacueTHbIX PykoBonurens 1 2
Pacuert ycraBok PEKUMOB MIPOEKTAa,
3aLUT MH)XEHEp
9 CocraBiieHHUe CXEMBI Nnxenep 3 5)
3aMeILEeHHs] SJHepropanoHa
10 Pacyer TokoB K3 WNuxenep 3 5
11 | Pacuyer peneifHO 3amUTHI Wmxenep 3 5
reHeparopa u
TpaHcpopmaropa
Amnanus ycrpoiicts | 12 AHanu3 ycTponcTB PykoBonurens 4 6
aBTOMaTHUKH ABTOMAaTHKH MPOEKTa,
Nnxenep
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[Tpogomxenne Tabmuma 15

Pazpabotka 13 | Pa3paboTka MeponpusTHit WNnxenep 3 5
MEPONPUSITHIA TTO 0 OXpaHe Tpy/a,
OXpaHe Tpyaa, OKpYKarollen cpeibl 1
OKPY’KaIOILEeH Cpebl COCTOSIHUM CTPYKTYpbI 'O
U COCTOSTHUH
cTpykTypsl 'O
TexHuko- 14 | TexHUKO-IKOHOMHUYECKOE WNnxenep 3 5
SKOHOMHYECKOE 000CHOBaHUE MTPOEKTA
000CHOBaHUE
POEeKTa
15 CocraBnenue Wnxenep 2 3
Pazpabotka TexHu- MOSICHUTEIBHOM 3aIIMCKU
YeCKOi 16 CocraBnenue Wmxenep 2 3
JOKYMEHTAIU! NPUHIUITHATBHBIX
ANEKTPUUYECKUX CXEM
17 | Odopmnenue yeptexeit | PykoBoaurenn 3 5
MIPOEKTA,
Nuxenep

Pa3pa0orka rpaduka npoBeeHNsi HAYYHOI0 UCCIEAOBAHUS

[Tocne pacnpeneneHuss paboT MO HUCHOJHUTENEH MOCTPOUM JHArpamMmy

I'anTa.

Huarpamma ['aHTa — rOpH30HTAJIBHBINA JIEHTOYHBINH TpaduK, HA KOTOPOM

pa6OTBI o TEMC IMPCACTABIAIOTCA IIPOTAKCHHBIMM BO BPEMCHHM OTPE3KaMU,

XApPAKTCPUIYIOIMUMUCA JaTaMH Hadalla 1 OKOHYAHUWS BBIIIOJHCHUA JaHHBIX pa60T.

Jlns ynoGcTtBa mocTpoeHus Tpaduka, JIUTEIBHOCTh KaXIOr0 W3 ATaloB

paboT u3 pabouux AHEH CiemyeT MEepeBeCTH B KalleHAapHble THU. JlJis 3TOTO

HEO0OXOIMMO BOCIIOJIBL30BATHCS CIIEIYIONIECH (OpMYJIION:
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TKi :Tpi kKan :21’48:2’96z3

rae. T, xi— HPOOOJDKHUTCIIBHOCTDb BBIIIOJTHCHUS I-i pa60TI)I B KAJICHAAPHBIX OHAX]

Tpi — TPOROIDKUTENILHOCTh BBINOJIHEHUS I-i paboThl B pabouMX MAHIX; Koo ™

KO3 GUIUEHT KaJIEHIapHOCTH.

KoaddurmenT xkaneHaapHOCTH ornipeAessieTcs 1no cienyoiei hopmyre:

T 365

KaJl

kKaJ'I
TK

= =1,48
r -T = 365-118 ’

ajl - BBIX Inp
rae T, — KOJIMYECTBO KaJEHIAAPHBIX JHEU B TOAY;

T .. — KOJWYECTBO BBIXOJAHBIX THEU B TOJY;

BbIX

T,, — KOJMYIECTBO MPA3THAYHBIX THEH B TOLY.

PaccunTannbie 3HaUeHHMS B KaJCHAAPHBIX JHSAX MO KaXJaoil padore TKi

H€O6XOIII/IMO OKPYIJIMNTH O LECJI0ro 4rucia.

HOJ’Iy‘-IeHHI)Ie JaHHBIC I10 JIINTCIIBHOCTAM pa60T 3aHOCHUM B

COOTBETCTBYIOIIHI cToJIOel Tabaub 15.

B kxadecTBe npumepa mpuBeaeM pacueT AJisd MyHKTa 5 Tabauiel 15:

T 365

KaJl

T —T  365-118

al BBIX np

kKaII
TK

TKi :Tpi .kKan :21’48:2’96z3

Ha ocnoBanuu tabmmiel 15 ctpouTcs KaneHaapHbii miaH-rpaduk. ['padux

IIPUBEJICH HAa pUCYHKeE 19.
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Pucynox 19 — KanengapHoe rranupoBanue padboT
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Pacuér HayuHO-TexHHYeCKO 3(PPEeKTUBHOCTH

Jis  mpoeKTHpOBaHHMS HEOOXOAWMO Y3HaTh TpeOOBaHHUS IMOTEHIIMATIBHBIX
noTpeduTeneil. 3aTeM BBIYHMCIIAEM €IMHUYHBIN TapaMeTPUUIECKU TOKa3aTellb

P

g=—"-"0,
I:)].00

rone (- HapaMeTpI/I‘{eCKHﬁ IIOKAa3aTCJIb,
P — BenuumnHa ImapamMeTpa pCajiIbHOTO,

P10 — BelMuYMHA MapameTpa TUIOTETUYECKOTo (MAeanbHOT0) OOBEKTa,
yI0OBIIETBOpSstoLIEro nmotpedHocts Ha 100%;

P — BEPOATHOCTHL OOCTHIXKCHHA BCIMYMHBI IIapaMeTpa, BBOIUTCA IJIsA
IMOJIyUCHUA 0oJjice TOYHOTO pe3yiibTata € Yy4CTOM JJICMCHTA Cﬂy‘laﬁHOCTH, qTo
IMO3BOJISICT CHU3UTDh PUCK OCYHICCTBJICHUSA ITPOCKTA, HpHHHMaeMp:0,9

Kaxxmomy napameTpuuecKkoMy MOKa3aTell MO OTHOUIEHUI0 K OOBEKTY
COOTBETCTBYeT HEKMH Bec 0O, pasHbId Ui KaXJaoro rmokaszarens. [locie
BBIYMCIICHHSI BCEX €IMHUYHBIX TOKA3aTEJEd CTAHOBUTCS PEAJIbHBIM BBIYHCICHUE
0000LIEHHOTO (TPYIIIOBOTO IMOKA3aTeNsl), XapaKTEPU3YIOIIEro COOTBETCTBUE
00BeKTa MOTPEOHOCTH B HEM (TOJIE3HBIN AP (EKT HIIM KaueCTBO OOBEKTA):

n
Q :Zqidi'
i=1
rie Q — TpynmoBOW TEXHWYECKHH TMOKa3aTenb (M0 TEXHUYCCKUM

napaMeTpam);
(i — CAMHUYHBIN MapaMeTPUUYCCKHUI MMOKa3aTelb 10 I-My Imapamerpy;
di — Bec I-ro mapamerpa;

1 — 9UCJI0 nmapaMeTpoB, HOAJICIKAMUX PACCMOTPCHUTO.

Q,= Zn:qid,. =0,864
i=1

Q.- Yqd,-0162
i=1
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[Tokazarenb KOHKYPEHTOCIIOCOOHOCTH HOBIIIECTBA [0 OTHOIIIEHUIO K
0a30BOMYy 00BEKTY OyJIeT paBeH

_ Q, _ 0,864 _5.33
Y Q, 0162
rie K, — 1mokasatenb KOHKYPEHTOCIOCOOHOCTM HOBOIO 00BEKTa IO

OTHOUIEHUIO K KOHKYPUPYIOIIEMY IO TEXHHYECKHM IapameTpam (I1oKa3aTeib
TEXHUYECKOTo YpoBHs); Qu, Qi — COOTBETCTBYyIOIIME TPYNIOBBIE TEXHUYECKUE
MOoKa3aTesid HOBOTO U 6a30BOro 0OBEKTA.

Ta6muma 16 - OeHka TeXHUYECKOr0 YPOBHS HOBIIIECTBA

Bec HosuectBo VYcrapesuine NneanbHoe

XapakTepuCTHKH oKa3arelien 9KPA y.Mexanny. YP3A VP3A

di Pi of Pi Qi Pioo | Q100

1. ITone3nbrit a3 dhexT
HOBIIECTBA (MHTETPATbHBIM Qu Q« Q100=1
MoKa3arenb KadecTsa), Q

1.1 Bo3MOXXHOCTh

OIEePaTUBHOTO U3MEHECHHSI
YCTaBOK 3aIlIUT U MEePEXOJ C 0,3 90 | 0,9 60 0,54 100 0,9
OJIHOW XapaKTEPUCTUKHU Ha

apyryio, (%)

1.2 Bo3MOXHOCTH
nepeaayr uHGOpMaIMu O
cocrosganu P3 Ha
ylaJeHHbIe UCTIETYEPCKUE 0,2 80 |0,72 0 0 100 0,9
NYHKTBI Yepe3
CIIelHaIbHbIE KaHAJIbI
cBs13u, (%)

1.3 Bo3MOKHOCTE BEJAECHUS
oTuéTa 0 cpabaThIBaHUU 0,2 100 | 0,9 0 0 100 0,9
3amut, (%)

1.4 Bo3MOXXHOCTh
BBIIIOJTHEHHS
CaMOJIMArHOCTUKH U 0,2 100 | 0,9 0 0 100 0,9
JTUArHOCTUKH TIEPBUYHOTO
obopymoBanus, (%)

1.5 Bo3moxHOCTH
MMOJKITIOUEHHS B ceTh DBM,

(%)

0,1 100 | 0,9 0 0 100 | 09

Tabnuua 17 — O0bsAcHEHNE BEIMYUH TAPaMETPOB.
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XapakTepuCTUKU HosmiecTBo: KonkypeHt:

OKPA VYcrapesmue

an.mexannd. YP3A

Bosmoxxnocts onepatuBHoro | Lllupokuit  cnexTp  BbiOopa | Y3kmid  cHekTp — BeIOOpa
WU3MEHEHUsI YCTaBOK 3alIUT U | U3MEHSEMBIX YCTaBOK C | U3MEHSEMBIX YyCTaBOK 0e3
epexox c OJIHOM | BO3MOXKHOCTBIO OIIEPAaTUBHOIO | BO3MOKHOCTH OIIEPATUBHOIO
XapaKTEPUCTUKH HA JPYIYH0. | U3MEHEHMS XapaKTEPUCTHUK. V3MEHEHUS XapaKTEPUCTHUK.
Bo3smoxHOCTB nepeaaun | ObecneunBaercs nepenada | Ilepenaua uHpopMauu
uH(pOpMallMM O COCTOSHMU | MHpOPMAIMM 1O  KaHajaM | HEBO3MOXKHA.
P3 Ha YAAJEHHBIE | CBSI3H, NPOKIAAbIBAEMBIM IIPHU
JIUCIIETYEPCKUE OYHKTHl | yCTaHOBKe oOopynoBanus. He
Yyepe3 ClelUalbHble KaHajbl | TPEOYIOTCS JIOI. KaHAJbI CBSA3H.
CBS3U
Bo3moxHOCTB BeneHusl | EcTb BO3MOXKHOCTH Her Bo3moxxHOCTH
oruéTa O  cpabaTbhIBaHUU
3aILHNT.
Bo3MoxHOCTE  BbINIONHEHUS | ECTh BO3MOXXHOCTD Her Bo3moxxHOCTH
CaMOJIMarHOCTUKHU u
JUAarHOCTHUKUA  MEPBUYHOIO
000pyTI0BaHUS
Bo3moxkHocTh moaknodeHus: | EcTb BO3MOXXHOCTD Her Bo3moxHOCTH
B ceTb DOBM.

ITpeBocxoactBo «9KPA» obecrieunBaeTcs 3a CYET TOTO, YTO MPOMYKIIHS
JTAHHOTO MPOU3BOAUTENS IIUPOKO PACIPOCTPAHEHA HA OTEUECTBEHHOM DPBIHKE U
MOJIB3YETCS 3aCTYKEHHOM MOMYJSPHOCTHIO. JTOr0 yAaloCh JOCTUYb, B MEPBYIO
o4epe/ib, 3a CUET HAJIC)KHOCTH U KadecTBa. [IpeuMyIecTB y MUKpPOIPOLIECCOPHBIX
3alIUT  MHOTO: 3TO  MEHbIIME€  TabapuTHBIE  pa3Mephbl, MOCTOSIHHAs
CaMOJMarHOCTHKa, COBMENIEHHE B OJHOM YCTPOWCTBE (YHKIUNA pa3IMIHBIX
3allUT, YNPABJICHUS, W3MEPEHUs, PETUCTPAlUM COOBITUM, BO3MOXKHOCTH
unrerpauuu B ACY TII, onepatnBHOE BHECEHHE U3MEHEHUI B IPOTrPaMMBI 3aILIAT,
B TOM YHCJIE U JJII UCIIPABIICHHS MPOSKTHBIX OMKMOOK | mpouee. Ecnu ydecTsb Bce
ATU COCTABJISIIONIME, TO MOXXHO CMEJO YTBEPKAaTh, YTO IIeHa (DYHKIUNA B TaKUX
M3EIUAX COMOCTaBUMA C DJICKTPOMEXAaHUYECKMMHU 3alllUTaMu (a 4Jalle — HUXKE) U

ATO BHIOMBAET TJIABHBIA aPTYMEHT CTOPOHHUKOB DJICKTPOMEXaHUKH.
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Tabnuna 18 - Onenka HayqYHOTO YpOBHS pa3pabOTKH

Ilokazarenu

3HAYNMOCTH
[oxasareJss

JlocTUTrHYTBI
YPOBEHb

3HayeHue I-ro
(dakTopa

di

Koyi

Kyi * d

1. Hosusna
IPEe/IIoIaracMbIxX
(kpuTepuit OIICHKH:
HMMEIOIIUICS OIBIT)

MOJIYYCHHBIX WM
pe3yIbTaToB
0000111eH

0,1

0,3

0,03

2.I1epCrieKTUBHOCTh MCIOJIb30BaHUS
pe3yabTaTOB

(KpuTEpHil OILIEHKH: HCIIOJIb30BAHHE
Ui TIPEBapUTENLHOTO  paboyero
MMPOCKTUPOBAHUS B PacUYETHBIX
rpynmnax P3A OV, P/1Y)

0,4

0,1

0,04

3.  3aBepIICHHOCTh  MOJYYEHHBIX
pe3yJIbTaToB

(KpuTepuil OICHKU: HAMHUCaH OTYET
10 TEME)

0,3

0,1

0,03

4.Macmtab BO3MOXKHOH peasii3aiiuu
MOJyYEHHBIX PE3YyJIbTATOB

0,2

0,1

0,02

PGSYJ'ILTaTI/IBHOCTL

KHy = Z(Kﬂyi * d.) = 0,14

Broaxer npoekra

1) MaTCpI/IaJII)HBIe 3aTpaThl BKIIIOYAIOT: CTOUMMOCTDb BCCX MATCPUAJIOB, OILIATY

Tpyda, 3aTpaTbl HAa aMOPTU3AlUI0, OTYHUCICHUA B COLIMAJILHBIC (I)OHI[LI " IIPOYIHuC

HETMPEBUICHHBIC PACXO/Ibl, UCIIOIb3YEeMbIC MPU pa3pabOTKe MPOeKTa

Tabnuma 19— Pacxoibl Ha KaHIEISIPCKUE TOBAPbI

HaumenoBanue Lena, py6. | KonngectBo OO11as cTouMoCTh, pyo.
1. bymara 2 100 200

2. Kapangam 10 1 10

3. JlacTuk 12 1 12

4. Pyuka 20 2 40

5. Jluneiika 50 1 50

6. Kanpkynsarop 500 1 500

7. Kaprpumk 3000 1 3000

Hroro 3812
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2) OmiaTta Tpynaa.
Bynem ncxoauTh U3 TOro, 4TO OKJIAL:
— pykoBoautens rnpoekra 23000 pyo0.;
— ucnoaautenst — 16000 py6.

MecsaHbIN TOKHOCTHOM OKJIaJl paOOTHHUKA:

3M:3Tc'kﬂ'kp
I'ne

3TC — 3apaboTHas 11aTa no TapuHoil craBke, pyo.;
k = 1,16 — k03 (PUIMEHT TOMOTHUTEIBHOM 3apab0THOM MIIAThl PYKOBOAUTEIIS;
K = 1,08 — k03 (PULHEHT AOMOJHUTEIBHOMN 3apabOTHOM MJIaThl HHKEHEPA;

k p= 1,3 — paiionnsrii koaddunment as Tomcka.
Torma MecsiaHast 3apriaTa:
— s pykoBoautens — (23000+2200) -1,16°1,3=38000 pyO©;
— i ucnostauTenst — (16000+2000) -1,081,3=25272 py6.

CornacHo NMOCTPOEHHOMY KaJIeHIApHOMY IUIaHy-rpauKy pPYKOBOJUTEIb

MpOoeKTa 3aHAT 19 KajneHJapHbIX JTHEW, a UCTIOTHUTENb — 51 KaleHAapHbIN JI€Hb.

Tornma:

0= 3+ 3, = 38000+2—1 25272 = 64866,8 py6

3) Otuucnenus B conraibabie Gorap —30%:
Cco =0,3-64866,8 = 19460 py6.

4) 3atpatbl HAa aMOPTU3ALUIO
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3arpaThl, CBSI3aHHBIE C TPHOOPETEHHEM CHEIHAIBHOTO 00O0pYyIOBaHMS,

HEOOXOJMMOro JJisi TMpoBeAeHUs: paboT Mo KOHKpeTHOH Teme. Ompenenenue

CTOMMOCTH CIIEI000PYIOBAHUS IPOU3BOAUTCS MO ICUCTBYIOIIUM MPEHCKypaHTaM, a

B pAJie CIydaeB IO JOTOBOPHOM IieHE. Pacder 3aTpar mo HaHHOW CTAaThe 3aHECEH B

tabsmity 20.

Tabnuna 20. Pacuet OroxeTa 3aTpaT Ha MPHUOOPETEHNE OCHOBHBIX CPEICTB

Ne HaumenoBanue Kon-Bo exn. 00- | Llena ex. o00- | OOmass CTOMMOCTh 00-
1/ 000pyTOBaHUS BaHMS BaHMs, pyO. BaHWUsI, pyO.
1 JIunensus Ha |1 3500 3500
IPOrpaMMHOE
obecrneueHue
Microsoft Office
2 OprrexHuka, 2 55000 110 000
KOMILIIEKT
3 Meo0eib, KOMITIEKT 2 16000 32 000
Hroro: 145 500

B cBs3u ¢ AJIMTCIIbHOCTBIO MCIIOJIB30BaHUsl, CTOMMOCTL OCHOBHBIX CPCICTB

YUUTBIBACTCS C IOMOIIBIO aMOPTHU3alIUM:

_ cmoumocmb - N,

HEUUCNONb306AHUS

A
cpokcyicovl - 365

AMopTH3a1Ms OPTTEXHUKHU, TPOTrPAMMHOTO 00ECTICUeHUS

(3500+110000)951
= =6574 6.
A... 50365 py

AMopTH3zauusa Meoenu

_ 3200051 _,,

= 6
"~ 710.365 »

Uroro: C,=7021 pyO®.

5) IMpouwre HenpenpuaeHubie pacxoasl ( I[Ip. 10% ot ZH 1)

> H, =C,, +Cyy+Cpp+C, =3812 +64866,8 +19460 + 7021 = 95160 py6
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CHP = 9516 p}’6

6) Haknannsie pacxosst (40 % ot > 4,;)

Cup=0,4"> 1, =0,4-95160=38064 py®.
Htoro cebecToMMOCTb MPOEKTa
Co=C,+C,; +C.ppt Crp + Cyp + Cy = 142740 pyO.
[Ipuarmaem, dYTO MpenanoiaracMod NPUOBLTH JAHHOTO MPEANPHUSITHS,

coctasisieT 20%.
I[P =0,2 - C, =28548 pyO.
Torna, moroBopHas 1ieHa MPOEKTa COCTABUT:
Ky, = C, +1IP = 171288 py0.
Omnpenenenne O10KETA 3aTPAT MPOCSKTA IPUBEACHO B Tabwmie 21.

Tabnuma 21 — PacyeT 3aTpaT HAy4YHOTO HCCIICIOBAHUS

HawnmeHnoBaHue cTaTthu Cymma, pyo.
1. MarepuanabHbIC 3aTpaThl 3812
2. 3atpaTsl 110 3apabOTHOM MIaTe UCTIOHUTENCH TeMBI 64866, 8
3. Ot4ucieHus: BO BHEOIOKETHBIC (DOHTBI 19460
4. AmopTrH3anus 7021
5. Ipoume pacxons ((m.1+m.2+m.3+m.4)x0,1) 9516
6. Haknagasie pacxo/sl 38064
7. Utoro cebecrouMocTh pazpaboTku (1. 1+m.2+1m.3+1m.4+1.5+11.6) 142740
8. Ipubsuis (1. 7x0,2) 28548
9. HoroBopHas 1enHa (1. 7+1. 8) 171288

CMmerta 3aTpaTt Ha OKYNIKY o0opyaoBanus P3uA.

MarepuainbHbie 3aTpaThl HA 000PYI0OBAHUE:

Jns pacyera wucnonb30BaHbl AaHHbie [19]. JlaHHBIM TIOpTan sBISETCS
MH()OPMAIMOHHO-aHATUTUYECKOM M TOProBO-ONEPALMOHHOW  CHCTEMOM,
MpeA0CTaBISAIONICH HHOOPMAILIMIO O PHIHKE MPOAYKIIMU, YCIYT U TEXHOJIOTHUN ISt
anekTpodHepreTuku. COrlacHO JaHHBIM 3TOTO CaiiTa, CTOMMOCTH ImiKada 3aluT

91111 HIIIT «9KPA» na 2016 1. coctaBmsina M,,, =4523334 py0. (ueHa c
HAC).
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Jlna nanHOro 000pyA0BaHUS HEOOXOAMMO JABA KOMILIEKTA 3aIuT.
Htoro kanutanpHbIE 3aTpaThl HA 00OPYOBAHHE COCTABIISIOT:

K, =4523334-2=9046668 pyo6.

CyMMapHLIe KallUTAJOBJOKCHUSA HA IPOCKTUPOBAHUE, MOHTAYK U

HAJaAKy annaparypsl P3uA

KanuranabHble BJI0KEHUS OIIpCACIIAIOTCA 110 (bopMyne:

K=K, +K,+K

MOHmM

I'nme: K. =20%omK

sonm oGopyo
K = 171288+9046668+ 9046668-0,2= 11027290 py0®.

B nmaHHOM pasnene mpoM3BENEH pacdyeT CyMMAapHBIX KalnUTaJIOBIIOKECHHM

Ha IPOEKTHUPOBAHME, MOHTAX W HanaJKy anmnapaTtypsl P3uA Gmnoka «I'eneparop —

Tpancpopmarop» KOC 2400 MBT. CymmapHbie KaTUTAJIOBIOKEHHS COCTABIISIOT

11 maH. pyo.
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