MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienne noaroroBku/cnenuajbHocTh: 13.03.02 D1eKTpo3HepreTUKa 1 3JIeKTPOTEXHUKA
HaumeHnoBanune o6pa3oBaTeibHOI mporpaMMel: I'mapo3neprernka u Bo300HOB/IsIeMble HCTOYHUKH SHEPTHHA
YpoBeHb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajaBpuaT

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
SHEPTETUYECKUE COOPYXEHUS

BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»
Yactb 00pa3oBaTebHOI N
Yacrtb, popMupyeMasi y4aCTHUKAMH 00pa30BaTeIbHbIX OTHOIIEHMIT
MPOrPaMMBblL:
Ne quCHMIUIMHBI 10 Yy4eOHOM
Auett y y B1.U.18
TJIaHy:
TpynoeMKOCTh B 3a4€THBIX
py 7 cemecTp - 6;
eIMHUIAX:
Yacos (Bcero) no yueoHom
( ) oy y 216 yacoB

TJIaHy:
Jlekuuu 7 cemecTtp - 32 yaca;
IIpakTHyeckue 3aHATHSA 7 cemecTp - 16 yacos;
JlabopaTopHbie pa6oThI 7 cemecTp - 16 yacos;
KoncyabTanum 7 cemecTp - 34 yaca;
CamocrosiTesibHasi padoTa 7 cemecTp - 113,2 yacoB;

B TOM uncJje Ha KII/KP He MPeyCMOTPEHO YUeOHBIM MJIAHOM
WHas koHTaKkTHasi padoTa 7 cemecTp - 4 yaca;

BKJIIOYAS:
TecTtupoBaHue
JlaGopaTopnasi pabora
KontpoabsHas padora
IIpome:kyTouHast aTTeCTAIINS:

IK3aMeH 7 cemectp - 0,5 yaca;

3amura KypcoBoro npoekra | 7 cemecrtp - 0,3 yaca;

Bcero - 0,8 yaca
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NPOI'PAMMY COCTABMUJI:

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

Ceenennn o enagensue L3N M3K

; : Bnageney, MenaHkuH B.I'.
[IpenoaBaTenn * Mol ¢ [T — Rbl123f7ad-ZhelankinVG-4teda0ld B.I". ’Kemankun
COI'TACOBAHO:
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
P%,KOBO'HHTCHB o CseneHva o snagensuye L3N M3K TA.
o pagoBaTeHLHOH il Brageney LLecTtonanosa T.A.
HpOFpaMMBI * Mol ¢ Waentudukatop R :a486bb1-5hest0paI0vaTA-2b920§ H_[eCTOHaJIOBa
MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3W»
o o CeeneHuna o enagensue L3N M3KU
3aBeﬂy10vaH BBIITYCKarOIICH HAEL Braneney ecTonanosa T.A. T.A.
kadenpoi - Mou ¢ Wasnmugnrarop__R§adB6bb1-5hestopalovalA-2b9205 IIlecTomanosa




1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Ileab ocBoeHUs

JUCHMUINJINHBI .

U3y4eHUe

METOI0B

MPOEKTUPOBAHUS, CTPOUTENILCTBA,

OKCIUTyaTallil OCHOBHBIX THUApOoTexHH4YecKuX coopyxkenuid (I'TC) ruapoy3noB W 3HEPreTUYECKUX
COOpY)KEeHHMI BeTpoycTaHOBOK (BDY), comneunsix (orosnekrpuueckux ycraHoBok (CDIYVY), a Taxke
WHBIX BO30OHOBIISIEMBIX HCTOUHUKOB SHEPTHH.

3agauu AMCHMIIINHBI

- obecrieueHre HE0OXOAUMOTO 00BbEeMa 3HAHUH OCHOBHBIX IMTPUHIUIIOB IPOSKTHUPOBAHUS,

CTPOUTECIIBCTBA M OKCILTyaTalluu SHEPTCTUUCCKHUX COOPY)I(CHI/II‘/’I;

- obecrieuenne nHpopmanueii o coctaBe ocHOBHBIX [ TC THapOy3II0B U cXeMaX KOHIICHTPAIUH
HaIopa; METoJIaX pacueTa mapaMeTpoB BOJAOCIUBHBIX TUIOTHH, 31aHuii [ 9C, pynaamentoB BOY u

CPOY;

- OCBOCHHCE IIPUHIUIIOB 3KCITyaTallkui U OCHOBHEBIX MEP I10 obOecreyeHno 0e30IacHOCTH

HEPreTUUECKUX COOPYKEHUN;

- IpUOOpETEHNE HABBIKOB MPUHUMATh U 000CHOBBIBATh pacyeTaMU KOHKPETHbIE TEXHUYECKUE
pelieHus Mpyu NOoCIeAYyI0IIeM BEIOOpE MapaMeTpoB AJisi KOHCTPYHUPOBAHUS SJIEMEHTOB SHEPT€TUYECKUX

COOPYKEHHUM.

CDOpMI/IpyeMLIC y o6yqafomeroc>1 KOMIICTCHIUHU U 3allJTAaHUPOBAHHLIC PE3yJbTaTbl Oﬁy‘IEHHﬂ 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHANKATOPAMHU JOCTUKCHUA KOMIIeTEeHIIMIi:

Koa n HanmMeHoBaHue
KOMIIeTeHIINH

Koa u HamMeHOBaHHe
HHIMKATOPA T0CTHKEHHS
KOMIIETEeHIIUH

3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus

[1K-4 CiocobeH npruHUMAaTh
y4acTHe B MPOEKTUPOBAHUU
00BEKTOB TUIPOIHEPTETUKHI
Y BO30OHOBJISIEMBIX
UCTOYHUKOB SHEPTUU

NJI-2n1k-4 3HaeT crnocoOsbl
MIPOBEICHUS MHXCHEPHBIX
W3BICKaHUM TIpU
MIPOCKTUPOBAHUH
SHEPreTUYECKUX COOPYKEHUI

3HATH:
- OCHOBHBIE CIIOCOOBI MJIAHUPOBAHUS U
MPOBCACHUA MHKXCHCPHBIX M3BICKAHWI npu
IIPOEKTUPOBAHUH YHEPTETUUECKUX
COOpYKECHHI;

- OCHOBBI METO/10JIOTUU (POPMHUPOBAHUS
HUCXOJHBIX JAHHBIX JIA MIPOCKTUPOBAHUA
JHEPIreTUYECKUX U TMAPOTEXHUUECKUX
COOPYKCHHMH Ha OCHOBE PE3yJIbTATOB
WH)KEHEPHBIX U3BICKAHUM.

YMETh:
- CaMOCTOSITEIbHO Pa30oupaThCs B
HOPMAaTUBHBIX METOJAX,
pETIaMEHTUPYIOLUX TIPOBEACHUE
W3BICKaHUH U IPUMEHSATH UX JJIS PELICHUS
IIOCTaBJICHHOM 3aJ]a4H;

- (hopMupoOBaTh TEXHUYECKHE 3aaHUS IS
MPOBCACHNA MHKXCHCPHBIX M3BICKAHWMN.

[TK-4 CnocobeH nmpuHUMAaTh
y4acTHe B IPOCKTUPOBAHUHU
00BEKTOB TUIPOIHEPTETUKHI
¥ BO30OHOBJISIEMBIX
HUCTOYHUKOB DHEPTUHU

N/1-4nx-4 YMeeT BBITIOIHITh
pacy€Tbl OCHOBHBIX
TEXHHYSCKHNX ITOKa3aTene
AJIEMEHTOB 3JIEKTPOCTAaHIIMI Ha
ocHOBEe BID

3HATh:
- Ha3HAYCHUE U KIACCU(DUKAITUIO
SHEPTreTUYECKUX COOPYKEHHI; OCHOBBI
npoektupoBanus OC u I'TC -
METO/I0JIOTHI0, PUHIIUIIBI PACUETOB,
WCIIOJIh30BaHUE HOPMATUBHOM 0a3bl;

- OCHOBHBIE UICTOYHUKHU HAYyYHO-
TEXHUYECKON WH(OPMAITUH TI0
MIPOEKTUPOBAHUIO, CTPOUTEIBCTBY U
skcruryaranuu OC u I'TC.




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

YMETbh:
- BBINOJHSATH PacueThl IO 00OCHOBAHUIO
OCHOBHBIX MTaPaMETPOB SHEPreTUUECKUX
coopykeHuit Ha ocHoBe BOY B
3aBHCHUMOCTH OT YCJIOBUI pabOTHI;

- pa3pabaThIBaTh AJIEMEHTHI IIPOCKTOB
KOHCTPYKIMKA DC 3JIeKTPOCTAaHIIUM C
y4eToM TpebOoBaHUM IO TPOYHOCTH U
HAJEKHOCTH.

2. MECTO JUCIHUAILINHBI B CTPYKTYPE OBPA3OBATEJIbHOM NPOT'PAMMBI BO

JucuunimHa OTHOCHUTCA K OCHOBHOW mpod)ecCHOHaIbHOM 00pa3oBaTeNbHOM MporpaMmMe
['unposnepreTuka 1 Bo300HOBIsIeMble UCTOUHUKH dHepruu (nanee — OIIOII), HanpaBiaeHUs: TOATOTOBKU
13.03.02 DnekTposHepreTMka W DJJIEKTPOTEXHHKA, YpPOBEHb OOpa3oBaHMs: BbICIIee OOpa3oBaHHUE -

OaxanaBpuar.

basupyercs Ha ypoBHE cpeiHETO 0011ero 00pa3oBaHMUs.

Pe3ynbTarel 00yueHus, MOTYYCHHBIE TIPU OCBOSHUH JTUCIUTUIHHBI, HEOOXOIUMBI IPU BBIMTOJTHCHUN
BBIMTYCKHOM KBaTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TPyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 6 3a4€THBIX eIUHMIL, 216 9acoB.

Pasnensr/TeMsl

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

m
o= | =
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 I'unporexauueckue u 20 7 6 - 2 - - - - - 12 - Camocmoamenvnoe uzyuenue
JHEPreTUYECKHe meopemuueckozo mamepuana: Visyaenue
COOpYIKEHHSI, YCIIOBUS JIOTIOJTHUTEJIBHOTO MaTepHaia o pasjieny
UX paboThI, IPUHIIHITBI "T'uapoTexHUdYecKHe U SHEpreTHnIecKue
NIPOCKTUPOBAHUS, COOPYKEHWUsI, YCIIOBHS UX pabOThI, IPUHIIUIIBI
MPOBEACHUA MMPOCKTUPOBAHUSA, TPOBCACHNA NHIKCHCPHBIX
MHXEHEPHBIX n3bICKaHun"
H3bICKaHUH
1.1 Tunporexauyeckue u 20 6 - 2 - - - - - 12 -
JHEpreTHIecKue
COOPY’KEHHSI, YCIIOBHS
UX pabOoThI, IPUHIIHITBI
NIPOEKTUPOBAHUS,
NIPOBEACHUS
HWHXCHEPHBIX
WU3bICKAHUU
2 Kouctpyknuun 22 6 - 4 - - - - - 12 - Camocmoamenvnoe uzyuenue
BOJIOTIOANIOPHBIX U meopemuuecko2o mamepuana: VIsyaenue
BOJIOCOPOCHBIX JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny
COOpYKEHHUH "KoHcTpykunu BoJIOTIOAIOPHBIX U
2.1 Koncrpykuun 22 6 - 4 - - - - - 12 - BOJIOCOPOCHBIX COOpPYKEHHUIT"
BOJIONIOATIOPHBIX U
BOJOCOPOCHBIX
COOPYKEHHH
3 T'upporexHuueckue 28 4 8 2 - - - - - 14 - Ilodzomoeka Kypcosozo npoexma: KypcoBoit
COOpY)KEHHS U 3JIaHHs MIPOEKT BBITIOJIHAETCS 110 MHIUBUAYATHLHOMY
I'aCuTlADC, 3a7aHuio. B pamMkax paboTsl HEOOX0ANMO
MPUHIUIIBI paccuuTaTh OCHOBHBIE I0Ka3aTesin paboThl
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MPOCKTUPOBAHUA U

000pyI0BaHUs, BEIOPATh ONTUMAIIEHOE

TEXHHYECKOTO pemenue. KypcoBoil mpoekT npexycMaTpuBaeT
o0cIryKUBaHHs MOSICHUTEIBHYIO 3aIHCKY C pacueTaMu U
3.1 I'maporexHuveckue 28 14 rpadudeckyro 4acTe. B 3amanue BxoauT pacder
COOpYKEHHS U 3/IaHHs CJIEAYIOIINX MTOKA3aTENCH:
I'SCuTADC,
TPUHIUIIE]
MIPOCKTUPOBAHUS U
TEXHHYECKOTO
00cITy)KHBaHUS
4 T'unpocoopykeHus 25.7 17.7 Ilo0zomoeka K npaKmuuecKum 3aHAMUAM:
MaibIX 1 MUKpo-I'DC. W3yueHnne marepuana no pasueny
Hamopusie "Dueprerudyeckue coopyxenus BOY, COOY u
CTaHIIMOHHbBIE WHBIX YCTaHOBOK HETPAIULIUOHHON U
BOJOBObI BO300HOBIISIEMO HEPTeTHKH'"' TIOATOTOBKA K
4.1 I'unpocoopyskenus 25.7 17.7 BBIIIOJIHCHUIO 33JaHUM HA IPAKTUYECKUX
Maibix 1 MUKpo-I'DC. 3aHATUAX
Hanopnsie
CTaHIIMOHHBIC
BOJIOBOJIBI
5 DOHepreTHvecKue 30 12 Ilodz0mogKa K meKyuiemy KOHmpoJiio:
coopyxenust BOY, [ToBTOpEHUE MaTepuaa no pasaeny
C®DDY u uHbIX "T'unpocoopyskeHust Mmaybix 1 MUKpO-I'IC,
YCTaHOBOK HaropHbIe CTAHIIMOHHBIC BOJOBOALI"
HETPaJUIMOHHON U
BO300HOBIIsIEMOi1
DHEPreTUKH
51 DHepreTHYecKue 30 12
coopyxenus BOY,
C®DDY u uHbIX
YCTaHOBOK
HETPaIULUOHHON 1
BO300HOBIIsIEMO
9HEPreTHKU
6 Texuuueckas 18 12 Ilodzomoeka Kypcosozo npoexkma: KypcoBoit
JKCIUTyaTaIys, MIPOEKT BBITIOJIHAETCS [0 MHIUBUAYATHLHOMY

OpraHu3anus HaTYpHBIX

HaOJIIOeHUH U
obecrieueHue

3a7aHui0. B pamMkax paboTsl HEOOX0ANMO
paccunTaTh OCHOBHBIE ITOKa3aTesn paboTh
000pyI0BaHNUS, BEIOPATh ONTUMAIIEHOE
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6e3onacuoctu OC u

pemenue. KypcoBoil npoekT npegycMaTpuBaeT

I'TC MOSICHUTEIBHYIO 3aIHCKY C pacueTaMu U
6.1 Texauueckas 18 4 - 2 - - 12 - rpa)UuecKyro 4acTh.
JKCIUTyaTaIus, Ilo0z0moeKa K meKkyuiemy KOHmMpoiio:
OpTraHU3aIsl HaTyPHBIX [ToBTOpeHne MaTepHuaa 1mo pa3aeny
HaOJIIOAEHNUI 1 "OCcoOSHHOCTH TEXHUYECKON IKCIITyaTaIHs,
obecrieueHme OpTaHM3aIH HaTYPHBIX HAOMIOACHUI 1
6e3omacHocTr OC U obecrieuenns 6ezonacHoctd OC u I'TC"
I'TC
DK3aMeH 36.0 - - - - 0.5 - 33.5
Kypcogoii mpoexr (KIT) | 36.3 - - - 32 0.3 - -
Bcero 3a cemecTp 216.0 32 16 16 32 0.8 79.7 335
HToro 3a cemecTp 216.0 32 16 16 34 4 0.8 113.2

Ipumeuanue: Jlex — nexuuu; JIab — maboparopusie padboTsl; [Ip — npaktnyeckue 3ausaTust; KIIP — aynuTopHble KOHCYIBTAUHU TI0 KyPCOBBIM
npoektam/padboram; MKKII — unauBuayansHbie KOHCYIBTAIIMU 0 KYPCOBBIM MpoekTam/padoram; ['K- rpymmnoBsie KOHCYIbTAIIUU 110 pa3aenam
muctumuinaer, CP — camocrositenbHas padota cryaenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoiib; [TA — npoMexyrodHas

aTTcCcTanuAa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. I'uopomexnuueckue u dSHepeemuiecKue COOPYHCeHus, yCi08us ux pabomaul, NPUHYUNDL
NPOEKMUPOBAHUSL, NPOBEOECHUSL UHICEHEPHBIX U3bICKAHULL

1.1. 'mapoTexHUUECKHE U DHEPTETUUECKUE COOPYKEHHUSI, YCIOBUS UX PaOOTHI, IPUHIUIIBI
IPOEKTUPOBAHUS, IPOBEJCHNUS MH)KEHEPHBIX U3bICKAaHHH

Ha3nauenune u KinaccupUKanysi THUAPOTEXHUYECKUX M DHEPreTHUECKUX COOPYKEHUH, HX
Kpatkas ucropus. O6mmue u crenuanbHble TuaporexHuueckue coopyxenus (I'TC) snepreTuueckux
THIPOY3NOB  (KiIaccu(uKanusi, MPUHLUUIBI TPOCKTUPOBAHUS U OKCIUTyaTanuu). Harpyskum u
BoznerctBuss Ha ['TC. IlpuHIMOBI KOMIIOHOBKM  BBICOKOHAIIOPHBIX, CpPEAHEHANOPHBIX,
HU3KOHAIIOPHBIX W ManblX ruzgpodnekTpoctanuuii  (I'9C). BuusgHHMe T'MIpPOJIOTMYECKUX,
TONOTpapUUECKUX, re0JOrNYECKUX U Jp. YCIOBUH Ha COCTaB M TUIIBI coopyxeHui. [Iponyck Bobl
yepe3 ['TC. OcnoBel mnpoektupoBanuss OC u I'TC (meromonorusi, NpPUHLMIIBI PACYETOB,
UCIOJIb30BaHUuEe HOpMaTUBHON 6a3bl). [IpuHuunsl Texuuueckoro oociayxuanus ['TC runpoysnos
pa3iauyHOoro HaszHadeHHs. OCHOBBI METOJOB IPOBEJACHUS HWH)KCHEPHBIX W3bICKAHUM  AJis
npoekTupoBanus u crpoutenscTa IC u I'TC..

2. Konucmpyxuyuu 6000100nopHvix 4 6000COPOCHBIX COOPYIHCEHU

2.1. KoHCTpyKIIMU BOJOIOIIOPHBIX U BOJOCOPOCHBIX COOPYKEHUH

Knaccudukanus miotuH. beToHHBIE U Kene300€TOHHBIE TUIOTHHBL. BOJOCIMBHBIC TIOTHHEI,
OeperoBble BogocOpochl. [IIOTMHBI M3 TPYHTOBBIX MarepuaioB. Jlpyrue BHIbl HaOPHBIX
coopyxeHuii. Pacuersl ¢uibpTpanum, ¢opmupoBanue npotuBoduiabTpanmonHoro kourtypa I'TC.
[TpyHIMIIBI pacyeTOB MPOYHOCTH, ycroiumBocTH M HaxexHoctu ['TC. I'mppomexanuueckoe
000pyIOBaHHWE  THUIPOTEXHUUYECKHX  coopyxkeHuil. KommoHoBku  rtuiapoysnoB. [Ipomyck
CTPOUTENIBHBIX PAacxonoB. BonxompoBoadiue U PEryjslUOHHBIE COOPYKEHHUSA. JIEMEHTHI
aBTOMATU3UPOBAHHOTO NpoeKkTHpoBaHus KoHCTpyKiuil ['TC na OBM..

3. Tuopomexnuueckue coopyarcerus u 30anus I IC u I'ADC, npunyunsl npoekmuposanus u
MEXHUYEeCKO20 00CIYAHCUBAHUS

3.1. I'mnporexnuueckue coopyxenus u 3nanusa [ 9C u I'TADC, npuHIUIBI IPOEKTUPOBAHUSA U
TEXHUUYECKOT0 00CITY)KMBaHUS

KomnonoBku u pacnonoxenue 3nanuii '9C u 'ADC B ToMm uncie mansix 1 MUKpo-I'DC B
COCTaBe THUAPOY3JIOB, (KiIaccuUKanus, MNPUHLIMIBI [POEKTUPOBAHUA M  JKCIUTyaTallUH).
KoHcTpyKIny 31aHui THIPOUIEKTPOCTAHIIMN € YY€TOM HAropa, pacxoza, Buaa ocHoBanusa. Coctas
aneMeHToB 3aaHud ['DC u TpeOoBaHUS K MX pa3MELIEHUI0 C TOYKH 3peHus obecreueHus
6e3aBapuitHoit paboThl. IIpoTouHbIi TpakT TypOHHBI. bops0a ¢ momagaHueM miaBarollero copa B
TypOuHy. Ha3HaueHue 3aTBOpOB Ha TypOMHHOM TpakTe M TpeOOBaHUS K UX MaHEBPEHHOCTH.
[Tpuniuns! Texanyeckoro oocnyxkuBanust [ 'TC B coctae 'DC u TADC.

4. I'uopocoopyarcenus maavix u muxkpo-I IC. Hanopuvie cimanyuonHble 6000800bl

4.1. 'mppocoopyxkenus Manbix 1 MUKpo-I"9C. HanmopHble cTaHIIMOHHBIE BOIOBOIbI

[TpyHIMIIBI KOMIIOHOBKM MajblX U MHKpO- ruaposniekrpoctanuuit (MI'DC). OcobenHocTu
MPOEKTUPOBaHUS 3AaHUld ManblXx u  MUKpo-I'DC. TlpuMmepbl NPOEKTHBIX MTPOpPabOTOK U
cymectByrommx Manbix ['9C. Hamopasie crannmonnbie BoaoBoasl [ 9C u T'ADC (knaccudukanms,
MIPUHIIMITBI TPOEKTUPOBAHMUS, pacdyeTa U dKCIuTyaTamun). Bogonpuemuuku nepuBanuoHHeix ['9C u
I'ADC. KoHCTpYKTHBHBIE SJIEMEHTHI CTAHIIMOHHBIX BOJOBOJIOB W WX OIOPHBIE KOHCTPYKIIMH.
CoopysxeHus: HanopHO 1 6e3HanopHoU AepuBanuu. TyHHENH.



5. Duepeemuueckue coopyxcerus BOY, COIY u unvix yemanosok HempaouyuoHHou u
80300H0BAAEMOU IHEP2EMUKU

5.1. Duepreruueckue coopyxenus BOY, CODY u uHbIX yCTaHOBOK HETPAULIIUOHHON U
BO300HOBJISIEMON SHEPTETHKU

OHepreTuyeckue Coopyx eHus: U KOHCTpYKIUU CPDY U BETPOBBIX SHEPIreTUUECKUX YCTAHOBOK
(BQY), ux ocobeHHOCTH W MeTOAbI pacyeTa. [IpoekTUpoBaHUE W IKCIUTyaTallusi COOPYKCHUH W
koHCTpyKuui BOVY n CODY. Harpy3ku u Bo3zaelcTBUA. Buabl oCHOBaHUN U NPOEKTUPOBAHUE
(byHIaMEHTOB SHEPreTUYEeCKUX coopykeHuil. HopmatuBHasi TOKyMeHTalUs ISl IPOSKTUPOBAHUS U
ctpoutenberBa CODY u BOVY. Tunosbsie onopHsle koHCTpykiuu BOY u COIY. CoopyxeHus
BOY u CODY, onpenenecHne MOMEHTHBIX Harpy3o0kK U MoaOOp COOTBETCTBYIONIUX KOHCTPYKIIHMA
kperuieHua. CoopyXeHuss M IPUHLUIBL pabOThl JAPYTrUX BHUJOB YCTAHOBOK BO300HOBIISIEMOMN
SHEPreTHKHU — MPUIMBHBIEC, BOJTHOBBIE, F€OTEPMAIIbHBIE U JP. JIIEKTPOCTAHLIUY. .

6. Texnuueckas 2KCHIyamayusl, Op2asu3auus HamypHuix Habaooenull u obecneyerue
oeszonacocmu IC u I'TC

6.1. Texauueckas SKCITyaTalus, OpraHu3alys HaTYpPHBIX HAOIIOIEHUH U o0ecriedeHne
6e3omacuoct OC u I'TC

TpeboBaHus MO AKCIUTyaTallMM COOPYKEHUH pasnuyHbiXx TuapoysioB I'D9C u 'ADC, BIY,
CDDY. KoHTponbHO-U3MEPUTENIbHAS amllapaTypa Ha DSHEPreTUYECKUX U THAPOTEXHUYECKHUX
coopykeHusix. [loHATHS TeopuM HAJIEKHOCTH TPUMEHUTEIBHO K OIEHKE O€30MacHOCTH
coopyxenuii. OcHOBbI opranu3zanuu HaOmoaeHui 3a Oe3omacHocthio DC u I'TC. IlpunHnmmb
obecrieueHust 0€30MACHOCTH MIPU MPOEKTUPOBAHUH, CTpoUuTenbcTBe U dKcmutyataruu 9C u I'TC..

3.3. Tembl NpaKTHYECKUX 3AHATHI
1. IlpoekTrpoBaHuE MOA3EMHOTO KOHTYPa U PO(HIIS BOJOCITUBHON IIOTHHEI;
2. PacueTsl ramieHust 3Hepru B HWXKHeM Obede 1 MpoeKTUPOBaHUE BOJIOOOMHBIX YCTPOMUCTB;
3. I[IpyHUIMIIBI U JOKYMEHTAIUS IO TEXHUYECKOMY 00cay)uBaHuIo U peMoHTy I'TC.
TexHuueckas 3KCITyaTalys, OpraHu3alys HaTypHbIX HaOIr01eHUi, MOHUTOPHHTA
TEXHUYECKOr0 COCTOSHUS U oOecrieuenue oezonacHoct I TC;
4. ITpoexTpoBaHNE BEPXHETO CTPOECHUS MAITMHHOTO 3aia 3a1aHus ' 9C, MOHTaXHOM
IUIOLIA/IKU U COTIPSKEHUS C HUKHUM ObedoMm;
5. Bri6op tuna 3aanus '9C u ero KOMIOHOBKH U OTIpeIeIeHUE TapaMeTpoB
KOHCTPYKTHUBHBIX 3JIEMEHTOB THJIpoarperaToB. Pa3paboTka KOHCTPYKIIUH BOJAOIPUEMHHIKA
I'SC;
6. Beibop yzaenpHOro pacxoza Ha pucOepMe U onpesiesieHue KOHCTPYKTUBHBIX TApaMETPOB
BOJIOCITMBHOM TUIOTHHBI..

3.4. TeMbl 1a00paTOPHBIX padoT
1. JIP1 Uccnenoanue Ha O9BM dunbrpanmu noxa coopyxenusmu 3ganuii [ 9C co mmyHToOM
u 0e3 IIMyHTa, UM XapaKTePUCTHK (HIBTPAMOHHOIO IOTOKA Yepe3 TPYHTOBYIO MIIOTHUHY;
2. JIP 2 Onpenenenue napameTpoB pynnamenta BOY na OBM.

3.5 KoncyabTanumu

Ayoumopuvie Koncyibmauuu no Kypcogomy npoexmy/pabome (KIIP)

1. KoncynbTanmu HampaBi€Hbl HA BBIMOJHEHHWE pa3/IeIOB KYpPCOBOTO IMPOEKTa IOJ
PYKOBOJCTBOM HacTaBHHMKa (mpemogaBarens). B pamMkax 4YacoB Ha TpPYNIOBBIE
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KOHCYJIbTAIIMH pa30uparoTcsi HanboJiee BaXKHbIE YaCTHU pacueTHbBIX 3aaanHuil paznena "I'TC
n OC, ycnoBus ux paOOThI, NPUHLUMBI MPOECKTUPOBAHMS, MPOBEACHUS HHKCHEPHBIX
n3bICKaHun"

KoHcynbranuu HampaBieHbl Ha BBIIOJHEHHE pa3/eloB KypCOBOIO IPOEKTa IOJ
PYKOBOJCTBOM HacTaBHMKa (mpenopaBarens). B pamkax yacoB Ha TIpyNIOBbIE
KOHCYJIbTAllMM pa30OuparoTcss HauOosiee Ba)KHblE YacTH pacUETHBIX 3aJaHUM pasjena
"TexHUYeCKasi SKCIUTyaTalMs, OpraHU3alMs HATYpHBIX HaOMIONEHWH U obecredeHus
6e3omacuoctu OC u I'TC"

I'pynnosvie koncyromayuu no pazoeiram oucyuniunst (I'K)

KoHcynbTanuu HampaBiaeHbl Ha TIOJYYCHHE WHAMBUAYAILHOTO 3a/JaHMS IS BBIMOJTHEHUS
KOHTPOJIbHBIX MeponpusaTuil mo paszaeny "l'mapocoopyxeHuss Manbix U MHKpo-I'OC,
HaIlOpHbIC CTAHIIMOHHBIE BOIOBOIBI"

Hnousuoyanvhvie koHcyibmayuu no Kypcosomy npoemy /pabome (MKKII)

Koncynbranuu npoBoasarcs no paszaeny "l'uaporexHuyeckue coopyxenus v 3aanus ['9C
u '’ADC, npuHIUIBI TPOEKTUPOBAHUS U TEXHUYECKOTO 00CITyKUBaHUS"
Koncynpranuu npoBogsaTcsa no paszaeny "OHepreruyeckue coopyxenus BOY, CODY u
MHBIX YCTAaHOBOK HETPAJAULIMOHHON U BO30OHOBIISIEMOM SHEPI€TUKU"
Koncynpranuum mnpoBogsaTcs mno paszzaeny "l'mapocoopyxkenuss manbix U MuUkpo-I'DC,
HaIoOpHbIE CTAHIIMOHHBIE BOJIOBOIBI"
Koncynpranuum mnpoBoasaTcs mo pazfeny "TexHuueckas SKCIUTyaTalus, OpraHH3aIus
HATYpHBIX HaOmroneHui u obecneyenus 6e3onacaoctu IC u I'TC"

Texywuti konmpoas (TK)

KoHcynpranum HanpaBiaeHbl HAa NOJyYE€HUE MHAWBUYATBHOTO 3aJaHMsl ISl BBIIOJIHEHUS
KOHTPOJIbHBIX ~ MeponpusaTHii mo  pasgeny  "KOHCTpyKUuM  BOJONOJIOPHBIX U
BOJIOCOPOCHBIX COOPY>KEHUI"

KoHcynbranuu HanpapieHbl Ha MOJy4YeHUE WHAWBUYAIbHOTO 3a/1aHUs ISl BBIIOJHEHUS
KOHTPOJIBbHBIX MEPONpUATUH 110 pa3aeny "['uaporexuuueckue coopykenus u 3ganus ['OC
u 'ADC, npuHIMITBI TPOSKTUPOBAHUS U TEXHUYECKOT'O 0OCITy>KUBaHHS "

KoHcynpranuu HanpaBieHbl Ha NMOJy4YE€HUE MHAWBHUIYATLHOTO 3aJaHUsl 7Sl BBITOIHEHMS
KOHTPOJIbHBIX MEPONPUATUH 110 pasfeiy "OHeprernueckue coopyxkenus BOY, CODV u
MHBIX YCTAaHOBOK HETPAJAUIIMOHHON U BO30OHOBIISIEMON SHEPI€TUKH"

KoHcynpranuu HanpaBiaeHbl Ha MOJyYEHUE WHAMBUAYAIBHOTO 3aaHus Ul BBIIIOJHEHUS
KOHTPOJBbHBIX MEpOonpusaTUid 1o pasfeny "TexHudeckas SKCIUTyaTalusi, OpraHHU3allMs
HaTYpHBIX HaOmroeHui n obecnedyenus 6e3onacHoctu IC u I'TC"

3.6 TemaTuka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT

7 Cemectp
Kypcosoii npoexT (KII)
I'padguk BbINOJHEHHA KYPCOBOIO IIPOEKTA
Henens 1-8 9-11 |12-13|14-15 | 3auerHas
Pasnen 1,2 3,4 56,7, |1,2,3, | 3amura
KYpPCOBOTO 8 4,5, 6, | KypcoBOro
MPOEKTa 7, 8,9, | npoekTa

10

O0BeM 10 25 35 30 -
paznena, %
Brimonuennsiii | 10 35 70 100 -
00BeM
HapaCcTaIONIIM
uTorom, %
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Howmep paszpnena

Pa3znen kypcoBoro npoekra

1

O3HaKoOMJICHHE € 33JJaHUEM Ha MTPOEKT, C METOANYECKUMHU YKA3aHUSAMU,
AITOPUTMOM MPOEKTUPOBAHUS U XaPAKTEPUCTUKON UCXOIHBIX JaHHBIX
KYpCOBOTO MPOEKTa

2 Omnpenenenue yIeapHOro pacxoa Ha pucoepme

3 OmnpeJienenye NMPUHBI BOJOCIUBHOM MJIOTHHBI U pa30MBKa Ha MPOJIETHI

4 Onpeznenenne OTMETKH rpeOHs BOAOCIINBA, TAPAMETPOB M COCTABA KPETIICHUN
B Hb

3) Br16op ocnoBHoro o6opyznoBanust 'OC Ha OCHOBE YKPYITHEHHBIX
MoKa3aTeseu

6 Omnpenenenue napaMeTpoB U TUIIOPA3MEPOB TUAPOTEHEPATOpa U
KOHCTPYKUUHI

7 [TpoekTupoBaHue BOJAOIIPUEMHHUKA | ITOTIepedHOro npoduis 3aanus [[9C

8 Pacuer ckopocTu U momaau copoyIep>KUBaOIIEN PeIeTKN

9 dopmupoBaHue TIAHOBOTO pa3pes3a Mo MPOTOUYHOMY TPAKTy U MOHTAKHON
wiontaake ['DC

10 ['ennnan ruapoysna, MOsSCHUTENbHAS 3alHCKa
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3.7. CooTBeTCTBHE Pa3/ieJiOB THCHMILIMHBI U (o

MUPYEMBIX B HUX KOMIIeTeHI Uil

3ariaHupOBaHHbIE PE3YAbTaThl 00YUYEHUS 110

Howmep paznena

OreHouHOE CpE€ACTBO

Koapl JUCHUTITUHEI (B (THI ¥ HAUMEHOBAaHUE)
JUCLUIIIINHE
WHMKATOPOB | COOTBETCTBUU C 11.3.1)
(B COOTBETCTBUH C pa3zieiioM 1)
1]2[3]4]5]6
3HaTth:
OCHOBBI METOIOJIOTHH (DOPMHPOBAHUS HCXOIHBIX TectupoBanue/Bompockl TEXHUYECKOTO 00CITyKUBAHUS
JAHHBIX ISl TPOCKTUPOBAHUS BI:Iepl"eTI/I‘leCKI/IX U VIJT-211ic4 + HanopHbIX BoAoBoA0B ['2C u 'ADC
THAPOTEXHUYECKUX COOPYKEHUN HA OCHOBE
pe3yIbTaTOB MHKEHEPHBIX U3bICKAHUN
OCHOBHBI€ CITIOCOOBI IUTAHUPOBAHUS U TectupoBanue/Tect: 3HaHHE COCTaBa MHKCHEPHBIX
MPOBEJICHUS] MH)KEHEPHBIX W3BICKAHUU TTPU N-2nik-4 + n3bICKaHuM A1 3tanoB npoekra ['TC
MIPOCKTUPOBAHUU IHEPTETHUCCKUX COOPYKEHUN
OCHOBHbBIE€ HCTOYHUKH HAyYHO-TEXHUYECKOI Tectuposanue/JIP 1 Uccnenoranue Ha 9BM
nHGOPMAIUY TI0 TIPOSKTHPOBAHUIO, V-4 + ¢unbTpanuu noj coopyxkenusmu 3nanui I'9C co
cTpouTenscTBY M 3kciuryarauuu OC u ['TC ' HIMTYHTOM U 0€3 IIMYHTa, WIH XapaKTePUCTHK
(UIBTPAIMOHHOTO ITOTOKA YePe3 IPYHTOBYIO INIOTUHY
Ha3HaYeHHUE U KIACCU(PUKAILIUIO SHEPTETHUYECKUX TectupoBanune/3Hanue KiaccuPpuKaun
COOPY>KE€HHMI; OCHOBHI TpoekTHpoBanus IC u VT-4riice + |+ THAPOTEXHUYECKUX COOPYKEHUH
I'TC - meTo0510T 110, TPUHIUIIBI PACYETOB, ’
MCII0JIb30BaHNE HOPMATUBHON Oa3bl
Ymersb:
(bopMUpOBATh TEXHUUECKUE 3aJaHU JITIs KonTponbHas pabota/Onpenenennue napamMeTpoB
MIPOBEACHUS UHKEHEPHBIX U3BICKAHUN N-2nk-4 + KOHCTPYKIUH DHEPreTUYECKOT0 UiU
TUAPOTEXHUYECKOTO COOPYKEHUS
CaMOCTOSITENIbHO pa30upaTbcs B HOPMAaTUBHBIX Jlaboparopuas padota/JIP 2 Onpenenenue napameTpoB
METOAAX, ECFJ‘I&MCHTI/Ip}’IOIHI/IX NPOBEAEHUE V21154 + dbynnamenta BOY na 5BM
M3BICKAaHUHN U IPUMEHSTh UX VIS PEeIICHUS
MOCTaBJICHHOM 3a7aun
pa3pabaThIBaTh JIEMEHTHI TPOCKTOB /TlpuanAmBEL 0O6ecTieueHnst 0€30MacHOCTH
KOHCTpYKIUKA DC 3IeKTPOCTAHLIUM C yUETOM N 1-41ik-4 + | THAPOTEXHUYECKUX COOPYKEHUH U IPUMEHEHUE

TpeOOBaHUM MO MPOYHOCTH M HAJIC)KHOCTH

cpeacts quarHoctuku TC I'TC
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BBITIOJTHATH PacyeThl 10 000OCHOBAHHIO OCHOBHBIX
rapaMeTpOB SHEPIETUUECKUX COOPYKEHUN Ha
ocHoBe BOY B 3aBUCHMOCTH OT yCIOBUH PabOTHI

W/I-41ix-a

KonTponbhas pabota/Onpenenenue napaMeTpoB
KOHCTPYKLIMU SHEPIE€TUUYECKOTO UITU
TUAPOTEXHUYECKOT0 COOPYKEHUS
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMS
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
7 cemecTp

®dopma peanuzanuu: buneTsl (MUCEMEHHBIN OTIPOC)
1. Borpockl TeXHUYECKOTO 00CTyXKMBaHUs HanmopHbIX Bo1oBoZoB [ DC u TADC
(TectupoBanue)
2. Tect: 3HaHuE cocTaBa MHKEHEPHBIX U3bICKaHUM A1 3TanoB npoekra I'TC (TectupoBanue)

®dopma peanmsanuu: Jlomyck k 1abopaTopHOit paboTe
1. JIP 2 Onpenenenue napamerpoB pynaamenta BOY na D9BM (Jlaboparopras padoTa)

®dopma peanmszanmu: KommnbsrorepHoe 3a1anue
1. 3nanue kinaccuukanuy ruipoTeXHuueckux coopyxenut (TectupoBanue)
2. JIP 1 Uccnenoanue Ha OBM ¢dunpTpanuu non coopyxkenusimu 3aanuid [ 9C co mimyHTOM U
0e3 IMIyHTa, WU XapaKTePUCTUK QUIBTPALIMOHHOTO MTOTOKA Yepe3 TPYHTOBYIO INIOTHHY
(TectupoBanue)

Dopma peanuzanun: [TncbMennas padora
1. Onpenenenue napaMeTpoB KOHCTPYKLIUU SHEPTETUYECKOTO I THAPOTEXHUYECKOTO
coopyxenus (KonrpoabHas pabora)
2. Ilpunnuns! obecneyeHus: 0€30MacHOCTH THAPOTEXHUYECKUX COOPYKEHUN U IPUMEHEHHE
cpenctB auarHoctuku TC I'TC ()

baniabHO-pedTHHIOBask CTPYKTYpa AUCIUIUINHBI SBISIETCS MPUIIOKEHUEM A.
baiibHO-peUTHHTOBAsA CTPYKTYpa KypCOBOT'O MPOEKTA ABJISETCA MPUIIOKEHHEM b.

4.2 IlpoMe:xyTOUYHasI aTTECTALUSA 10 AMCHMUILJIMHE

Kypcosoti npoexm (KI1) (Cemecmp Ne7)
Onenka ompenensieTcss B cOOTBETCTBUM ¢ [lonokeHuem o OayibHO-PEHTHMHIOBOM cHUCTEME s
ctynentoB HUY «MBW» Ha ocHOBaHUHM CEMECTPOBOM U aTTECTAL[MOHHOMN COCTABIISIOIINX.

Oxsamen (Cemecmp Ne7)
Ouenka omnpezensercss B cooTBeTcTBUM ¢ [lonoxeHnem o OamsIbHO-PEUTHHIOBOM CHCTEME MJis
crtynento HUY «MOW» Ha OCHOBaHMHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIISIOIINX.

B auniom BeICTaBIISIETCS OLIEHKA 32 7 CEMECTD.

Ipumeuyanue: OLeHOYHBIE MAaTEPUAIIBI 10 TUCIUITIIMHE IPUBEACHBI B (DOHIE OLEHOYHBIX
marepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIHUIIJINHbI

5.1 IleyaTHbIe M JIEKTPOHHbIE U3TAHUSA:
1. 'maporexundeckue coopyxkenus. B 2 4. Y.1. : YueOHUK A5 By30B 110 HANpaBJICHUIO
"CrpourensctBo" 1 crienuanbHocTu"T'uaporexunueckoe crpoutensetBo” / JI. H. Pacckazos, u ap.
— M. : Crpoitmznar, 1996. — 435 c. — ISBN 5-274-02198-0 : 40000.00.;
2. 'upporexuuueckue coopyxenus. Y.2 : yaeOHUK JUIsl CTPOUTENBHBIX ClieuanbHOCTE By30B / M.
M. I'puiunn, u 1p. — M. : Beicias mkona, 1979. — 336 c.;
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3. Kenankun, B. I'. ['pynToBbie mnotuns! Mansix 'OC : Meronndeckoe nocodue no KypcoBomy u
JTUTITIOMHOMY TTPOCKTHPOBAHUIO TI0 Kypcey' DHepretudeckue coopyxenus" / B. I'. Kenankus,
Mock. 3nepr. un-r (MOU TY). — M. : U3n-Bo MOU, 1997. —48 c.;

4. TexHUKO-9KOHOMHUYECKNE XapaKTEPUCTUKH MaJIO THUAPOIHEPTreTUKH (CIIPAaBOYHbIE MaTEPHAIBI)
MeTtonudeckoe mocoOue Mo KypCOBOMY M TUTIOMHOMY IIPOEKTUPOBAHUIO ISl BY30B T10
crienranbHOCTH "HeTpaauimonHsie 1 BO30OHOBIIsIEMbIE HCTOYHUKH dHeprun'" / B. 1.
Buccapuonos, H. K. Manunun, I'. B. [leptoruna, u ap., Mock. suepr. ua-t (MOU TVY). — M. : U3x-
Bo MOU, 2001. - 120 c.;

5. 'uApOs3IeKTpHUYECKUE CTAaHIIMK : Y YeOHUK AJIs BY30B 10 CrienuaibHOCTH " HapoTexHruuecKoe
CTPOUTEILCTBO PEUHBIX COOPYKEHUH U TuapodiekTpocTaniuii” / Pex. @. @. I'youn, I'. U.
Kpusuenko. — M. : Dueprus, 1980. — 368 c.;

6. "Connect: mup nadopmannonubsix Texnonoruit", M3narensctBo: "Konnekr-MKT", Mockga, 2015
-(%6c.)

https://biblioclub.ru/index.php?page=book&id=363436.

5.2 JIunieH3M0HHOE ¥ CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHOe odecreyeHHe:
1. CHO "IIpomereit";

2. Office / Poccuiickuii makeT o(hpUCHBIX IPOrpamM;

3. Windows / OnepannonHas cucreMa ceMmeiicTpa Linux;

4. Buneoxondepenuuu (Maitan, Coepmkas, BK u np).

5.3 UnTepHeT-pecypcsl, BKJAOYas NpodeccHoHAIbHBIE 0a3bI JaHHBIX U HH(POPMAIIHOHHO-
CIIPaBOYHbIE CHCTEMBI:

1. 9BC Jlaus - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 0u01M0TeKa OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3;iekTpoHHasi oubamoreka - https://elibrary.ru/

4. JnexTponHasi 6udmmoreka MIU (36 MDIH) - http://elib.mpei.ru/login.php

5. TlopTana oTKpBITHIX 1aHHBIX Poccuiickoii Mexepanuu - https://data.gov.ru

6. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPYAA U CONMAIBLHOI 3amuTH PO -
https://rosmintrud.ru/opendata

7. Ba3za OTKPBITBHIX JaHHBIX NPO()ecCHOHATBHBIX CTAHAAPTOB MHUHHCTEpPCTBA TPyAa U
counaabHoii 3aumthl PO - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

8. ba3a oTKpBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMUYECKOro pa3BuTus PO -
http://www.economy.gov.ru

9. Ba3a oTKpBITHIX JaHHBIX PocuamonuTopunra - http://www.fedsfm.ru/opendata

10. HauMoHaIbHBII mOpTAaJI OHIAH 00yueHus: «OTKpbITOE 0O6pa3oBanue» - https://openedu.ru
11. OpunnanbHbli caiit MUHMCTEPCTBA HAYKH M Bbiclero oopa3oBanust Poccniickoii
®denepanuu - https://minobrnauki.gov.ru

12. Opunnanbubii caiit @eepanbHOIl cJ1y:KO0bI 10 HA130pY B c(epe 00pPa30BaHUSA U HAYKH -
https://obrnadzor

13. ®enepaabublii moptaa ""Poccuiickoe o6pazoBanme’ - http://www.edu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHBI

Tun nomeneHus Homep ayauropun, OcHamenue
HaHMeHOBaHHe
VY4eOHble aynuTopun K-120, MammHHbINH cepBep, KOHAUIMOHEP
IS IPOBEICHUSA 3ai BIL]
JIEKIIMOHHBIX 3aHATUN 1
TEKYLIEr0 KOHTPOJIS
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VYueOHbIC ayAUTOPUHN
JUJT IPOBEICHUS

MPAKTUYICCKUX SaHﬂTHfI,

KP u KII

K-120, MammHHBII

cepBep, KOHIUITUOHED

3an MBI
I-204, YueOnas CTOJI y4eOHBIH, CTY, TpUOYHa, mKad mms
nabopaTopus JIOKYMEHTOB, BEIIAIKa JIJIsl OJICXKIbI, TOCKA
"Bo3o0OHoBIIsSIEMBIE MEJIOBast, MyJIbTHMEIUIHHBIN TPOEKTOP, SKPaH,

HUCTOYHUKHU SHEPrUM"

yKa3Ka Jia3epHasi, 1a00paTOpHBIA CTEH],
HOYTOYK, KOHIHUIIOHEP

VY4eOHble aynuTopun
US| TIPOBE/ICHUS

1ab0paTOPHBIX 3aHATUN

I'-204, YucOnas
nabopaTopus
"Bo3obOHoBIsIeMbIE
HWCTOYHUKHU SHEprun"

CTOJ y4eOHBIH, CTYI, TpUOyHa, mKad 1s
JOKYMEHTOB, BEIllaJIKa JJIsl OJEXKIbl, JOCKa
MEJI0Basi, MyJbTUMEIUUHBIN IIPOEKTOP, IKPaH,
yKa3Ka J1a3epHasl, 1a00paTOpHBIA CTEH],
HOYTOYK, KOHJUIIMOHED

VY4ebHble ayIUuTOpUH
JUIsL IPOBENICHUS
MIPOMEKYTOUHOU

aTTecTaluu

I'-204, YuebHas
nabopaTopus
"B0300HOBIISIEMEIC
HUCTOYHUKHU SHEPrun"

CTOJI y4eOHBIH, CTY, TpUOYyHa, mKad mms
JOKYMEHTOB, BELIaNIKa JJIsl OACKIbI, TOCKa
MEJIOBasl, MyJIbTHMEIUIHBIN TPOEKTOP, SKPaH,
yKa3Ka JiazepHasi, JabopaTOpHbIN CTEH]I,
HOYTOYK, KOHJIMIIHOHEP

Ilomemenust misa
CaMOCTOSITEIbHON
paboTsl

I'-206, AcriupanTtckas
kadenpst "T'BUD"

Kpecyo pabouee, CTy, mKad st JOKYMEHTOB,
CTOJI MUCHhbMEHHBIN, TyMOa, KOMITBIOTEPHAs
CeThb C BBIXOJOM B lIHTEpHET, KOMIIBIOTED

TIEPCOHANIBHBIN, IPUHTEP, KOHAUIIUOHEP

ITomemenust misa
KOHCYJIbTUPOBAHUS

I'-204, YuecOHas
nabopaTopus
"Bo3o6HoBIIsIEMBIE
HWCTOYHUKHU SHEpruun"

CTOJI y4eOHBIH, CTYII, TpUOYHA, mKad 11s
JOKYMEHTOB, BEIIAJIKa JJIsl OJEXK/Ibl, JOCKa
MEJI0Basi, MyJbTUMEIUUHBIN ITPOEKTOP, DKPaH,
yKa3Ka J1a3epHasi, 1a00paTOpHBI CTEH],
HOYTOYK, KOHJUIIMOHED

Ilomenienus st
XpaHeHUs
o0opynoBaHus U
y4eOHOT0 UHBEHTaps

I'-225, KnamoBas
kadenpst "T'BUD"

CTEJUIaX Il XPAaHCHUS] HHBEHTApsI, CTYJI, CTOJ
MMACEMEHHBINA, KOMIIBIOTEPHAS CETh C BBIXOJIOM
B MnTepHeT, HA0Op MHCTPYMEHTOB IS
MPOPUIAKTUIECKOTO 00CTyKMUBaAHUS
o0opynoBaHusi, HAOOPHI IEMOHCTPAITMOHHOTO
000pyI0BaHUs, ApXUBHBIC JOKYMEHTHI,
JTUTUIOMHBIE U KypCOBBIE PaOOTHI CTYJEHTOB,
KaHIIETSAPCKUI MPUHAIIISKHOCTH, 3aIlacHbBIS
KOMIUIEKTYIOIIUE 711 000pyIOBaHUS, CMEHHBIE
3amyactd 119 OBM
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

DHEpPreTUUeCKUe COOPYKEHUs

(Ha3BaHME AUCIMILIMHBI)

7 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3

KM-5
KM-6

KM-7

Tect: 3HaHMe cocTaBa MHXKEHEPHBIX U3bICKaHui /1 TanoB npoekta ['TC (Tectupoanue)
3HaHue KiIacCHu(PUKaLUU THAPOTEXHUYECKUX coopyxeHuil (TectupoBanue)

JIP 1 UccnenoBanue Ha 9BM ¢unbsrparuu noxa coopyxkenusmu 3nanuii [ 9C co mmyHTOM U 6€3
HIMTYHTA, UM XapaKTePUCTHK (PHIBTPAMOHHOTO OTOKA Yepe3 TPYHTOBYIO IUNIOTUHY
(TectupoBanue)

Bompocel Texanueckoro o0ciyxuBanus HanopHbix BogoBooB I'DC u 'ADC (Tectuposanue)
JIP 2 Omnpenenenne napamerpos pynaamenta BOY na 9BM (Jlaboparopnas padota)
Onpenenenye napaMeTpoB KOHCTPYKIIMU SHEPTeTUUECKOI0 WM THAPOTEXHUYECKOTIO
coopyxenus (KonrponpHas pabora)

[Tpuniune! obecrieuenus: 6€30MacCHOCTH THAPOTEXHUYECKIX COOPYKEHUI U TIPUMEHEHNE
cpenctB nuarnoctuku TC I'TC

Bujx npome:xyTo4HOI aTTecTanmu — JK3aMeH.

Howmep
paznena

Nunexc KM- | KM- | KM- | KM- | KM- | KM- | KM-
KM:
Henens 4 8 9 11 13 14 15
KM:

=
N
w
SN
a1
(op]
~

Pasgen nucHuIuinye!

['uapoTexHUUECKHE U SGHEPreTHUECKUE
COOPYKEHHSI, YCIOBHS UX PaOOTHI,
MPUHUUIIBI IPOEKTUPOBAHUS,
MMPOBCACHN S MHKCHCPHBIX U3BICKAaHUHI

11

['uapoTexHUUECKHE U SHEPTeTHUECKUE
COOPYKEHHSI, YCIOBHS UX PaOOTHI,
MPUHUUIIBI IPOEKTUPOBAHUS,
MPOBCACHN S MHKCHCPHBIX U3LICKaHUHI

KoHcTpyKIuu BOJOMOINOPHBIX U
BOJIOCOPOCHBIX COOPYKEHUI

2.1

KoHcTpyKIIuu BOJOMOINOPHBIX U
BOJIOCOPOCHBIX COOPYKEHUI

I'mapoTrexHUYECKHE COOPYKEHUS U
spanusa ['DC u TADC, npuHIMIBL
MIPOEKTUPOBAHUS U TEXHUYECKOTO
00CITy>)KMBaHUS

3.1

['uapoTexHUUECKUE COOPYKEHUS U
3panus ['9C u 'TADC, npuHUUIIBI
MPOCKTUPOBAHUS U TEXHHUECKOTO
00CTyKUBaHUS

['uapocoopyKeHust MaJIbIX © MHKPO-
I'SC. HanopHble cTaHIIMOHHbBIE
BOJIOBO/TBI
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4.1

['mapocoopyxkeHus MallbIX U MUKPO-
I'DC. HaniopHble CTaHIIMOHHBIE
BOJIOBOJIbI

DHepreTudeckue coopyxxenust BOY,
CODY U UHBIX YCTaHOBOK
HETPaJUIMOHHON U BO3OOHOBIIIEMO
SHEPreTUKU

5.1

DHepreTudeckue coopyxenus BOY,
CODY U UHBIX YCTaHOBOK
HETPaJUILIMOHHON U BO30OOHOBIIIEMO
SHEPreTUKU

TexHudeckas sKCIuIyaTanus,
OpraHu3aIys HaTypHbIX HAOIIOICHUN 1
obecrreuenne oesonacnoct OC u I'TC

6.1

TexHuueckas 3KCILTyaTalus,
OpraHW3aIysl HATYPHBIX HAOJFOICHUN 1
o0ecneuenne O0ezonacaoctu DC u I'TC

Bec KM, %:

10

10

15

15

20

20

10
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IIpuioxenue b

BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA
KYPCOBOI'O ITPOEKTA/PABOTHI 1O IUCIUAIIVIMHE

DHEpPreTUUeCKUe COOPYKEHUs

(Ha3BaHME AUCIMILIMHBI)
7 cemecTp

IlepeyeHb KOHTPOJbHBIX MepPONPHUATHI TEKYIIEr0 KOHTPOJS YCHeBAeMOCTH MO KypCOBOMY
NMPOEKTY:

KM-1 Cobmonenue rpaduka Boimonnenus: KI1

KM-2 Cobmonenune rpaduka poimoaHeHus KI1

KM-3 Cobmonenue rpaduka Boimonnenus: KI1

KM-4 Cobmronenue rpaduka Beinonnenus KII u kauectBa opopmnenus KIT

Bua npomexyrounoii arrecranmu — 3ammura KII.

Nunekc KM- | KM- | KM- | KM-
Howep Paznen kypcoBoro npoekra/KypcoBoit paboTbl KM: L 2 3 4
pasjena Henens 8 11 13 15
KM:
O3HaKOMJICHHE € 3aJJaHUEM HA IIPOEKT, C METOAUYECKUMHU
1 YKa3aHUsIMH, aJITOPUTMOM IIPOCKTUPOBAHUS U + +

XapaKTepHCTHKOﬁ HNCXOJAHBIX JAHHBIX KYPCOBOI'O IIPOCKTA

2 OmnpeneneHue yIeapHOro pacxoaa Ha pucoepme + +

3 Omnpenenenne NMPUHBI BOJOCIMBHON MJIOTUHBI U pa30UBKa + +
Ha MPOJIETHI

4 Omnpenenenne OTMETKU TPeOHS BOJOCINBA, TApaMETPOB U + +
cocraa kperuieHnii B Hb

5 Br16op ocHoBHOTO 060pynoBanus ['9C Ha ocHOBE + +
YKPYIIHEHHBIX [TOKa3aTesIen

5 OmnpeneneHne mapaMeTpoB U TUTIOPAa3MEPOB N +
THJIPOTEHEPATOPa U KOHCTPYKIIHIA

7 [IpoexkTupoBaHue BOJONPUEMHHKA U MTOMIEPEYHOTO MPOGHUIIS N +
3paaust [9C

8 Pacuer ckopocTH ¥ IUIOIAIN COPOYIEPKUBAIOIIEH PEIICTKH + +

9 dopMupoBaHue IAHOBOTO pa3pe3a MO MPOTOYHOMY TPAKTY +
U MoHTaxHOoU romanake I'9OC

10 [ennnan ruapoysina, MOSCHUTENbHAS 3aIuCcKa +

Bec KM, %: | 10 25 35 30

19




