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

Hanpagiaenne noaroropku/cnenuaibHocthb: 09.03.03 IIpuknannas undgopmarnka
HaumeHnoBanune o6pa3oBaTebHOIl mnporpaMmMebl: MH(pOpMAaHOHHBIE TEXHOJIOTHH B TEIJIO3HEPreTHKe
YpoBeHb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajaBpuaT

®opma o0yueHusi: 3aouHas

Pabouass nporpaMma QM CHUILIHHBI
HAT'HETATEJIA 1 TEIIJIOBBIE IBUT'ATEJIN

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

Yacrsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeJbLHBIX OTHOIIEHUIi

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.03.04

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

9 cemecTp - 4;

Yacos (Bcero) no yueoHomy
IJIAHY:

144 yaca

Jexknun

9 cemecTp - 8 yacos;

HpaKTuquKne 3aHATHA

9 cemecTp - 4 yaca;

JlabopaTopHbie pa6oThI

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

KoncyabTanum

9 cemecTp - 2 yaca;

CamocrosiTesibHasi padoTa

9 cemecTp - 128,5 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

9 cemecTp - 1,2 yaca;

BKJIIOYAS:
KontpoabsHnas padora
TecTtupoBanue

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

9 cemectp - 0,3 yaca;

MockBa 2025




NPOI'PAMMY COCTABMUJI:

MognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3aU»

CeesieHun o Bnagensue U3N M3aK

: =: Bnageney, denwxuH A.B.
[IpenomaBaTelib * Mau ¢ [T — RclcBalla-FediukhinAvV-59chb47dy A.B. ®enroxun
COI'JTACOBAHO:
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
CseneHva o snagensuye L3N M3K
PyKOBO'HHTe‘HB o B Brageney LLlepbaToB W.A.
00pa3oBaTeILHOM MPOrpaMMbI - Mol ¢ Wnenaguaop__H6D2590a8-ShcherbatoviA-d91ec] ] N.A. lllepGaToB

3aBeyIOIIMI BBITYCKAIOIICH
kadenpoi

3 Jill
MoK ¢

MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3W»

CeeneHuna o enagensue L3N M3KU

Bnaaeney

LLlepbaToBe W.A.

WaenTndukatop

H6b2590a8-ShcherbatoviA-d91ecl]

N.A. llepGaToB




1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
Heap ocBoeHust AUCHHUILIMHBI. O3HAKOMJICHHE C TCOPETHMYECKMMHM OCHOBAMH W IPUHIMIIAMU
JICMCTBUSL HAaCOCOB, BEHTUJISITOPOB, KOMIIPECCOPOB, MApPOBBIX M Ta30BBIX TYpPOWH, Ta30MOPIIHEBBIX

YCTaHOBOK,

HCIIOJIB3YEMBIX
KOHCTPYKTUBHBIM O(i)OpMJIeHI/IeM 9THUX MallluH,

B OHEPIreTHYCCKOM

X035ICTBE
METOJaMH HX pacuera M KOHCTPYMPOBAHUS,

MPOMBIIIICHHBIX — MPEANPHUATHH,

XapaKTEPHBIMHU PEXUMAMU U TEXHUKO-O9KOHOMHUYCCKUMU ITOKA3aTCIIAMHA UX pa6OTBI..

33[[3‘11/1 AUCHHUIIIMHBI

- HOJ'IyLII/ITI) MMpEaACTaBICHUEC 00 UCIOJIb30BAaHUH HAarHeTaTeJeH U TEIUIOBBIX I[BHFaTeJ'Ieﬁ B
PA3JINYIHBIX OTPACIIAX HAPOJHOT'O XOSHﬁCTBa, BKJIIO4Yas U TCIIJIOBBIC DJICKTPOCTAHLIUU. |

- OcBOHTH METOJBI paCdy€Ta OCHOBHBIX XaPaKTCPUCTUK HArHETATCIIBHBIX U PACIHUPHUTCIbHBIX
MallrH, IMMO3BOJIAOIHUC IMTPOU3BOAUTE KOPPCKUUIO XaPAKTCPUCTUK IPU USMCHCHUHU TUIIOPA3MEPOB,

YCJ'IOBI/II\/'I OKCILTyaTalluu U T.1.;

- OcBOUTH MCTOJBbI H0n6opa HAaru€TaTCJIbHbIX U PACIIUPUTCIILHBIX MAIlIMH, HCXOJAA U3 3aJaHHBIX

YCIIOBUM 3KCIUTyaTalllH.;

- I/I3yT-II/ITb KOHCTPYKTHUBHBIC 0COOCHHOCTH HarHETaTCIbHBIX U PaCIMPUTCIIbHBIX MAlllMH Ha
IMpUMEPC HACOCOB, BCHTHIIATOPOB, KOMIIPCCCOPOB, IMAPOBLIX Typ6I/IH, FaSOTyp6I/IHHLIX U ra30IIOPIIHEBBLIX

YCTaHOBOK.;

- I/I3y‘II/ITb Ha3sHaA4YCHUC U pa60Ty CHUCTCM PCryJIMPOBAHUS, 3alIUTHI, MacI0CHA0KeHUS
HAar"eTaTCJIbHbIX U paCIIUPUTCIIBHBIX MAalIWH..

dopmupyembie y 00ydJaromerocss KOMIeTeHIUH 1 3aIUIaHUPOBAHHEBIE Pe3y/IbTaThl 00y4eHUsl 10
JUMCLHUIUIMHE, COOTHECEHHBIEC C MHAMKATOPAMH A0CTHKEHUs] KOMIIeTEHIMI |

KOI{ U HAMMCHOBAHHEC
KOMIICTCHIMH

KO}I 1 HAMMCHOBAaHHUEC
HHAUKATOPA TOCTUKCHUS
KOMIICTCHIIMH

3anaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

BK/PIIK-1 Cnocoben

N -1gk/prik-1 JeMoncTpupyeT

3HaThb.

OIpenenaTh 3HaHUE 0a30BBIX MIPUHITUIIOB - MCTOANYCCKHNEC, HOPMATUBHBIC H
sHeprodpPeKTUBHOCTH sHEeprodhPpexTUuBHOCTH PYKOBOJSAIINE MaTCPHUAIIBI 11O
TEIIOTEXHUYECKOTO 0€301MacCHOCTH IKCIITyaTalluu
obopynoBanus B cepe ANEKTPOYCTAaHOBOK.
npodeccuoHanbHOM

JIEATEIbHOCTH

BK/PIIK-1 Cnocoben NJI-2k/prik-1 Onipenensier YMETB:!

OTIPE/ICIIATh [MOKAa3aTeNn - BBITIOJTHSATH PAcyYeThl U BHIOUPATH
9Heprod3pPeKTUBHOCTH sHeprodhPexkTUBHOCTH 3alIMTHBIC CPCIICTBA ITPH TIPOBCACHNUU
TEIIOTEXHUYECKOTO TEINIOTEXHUYECKOTO SJICKTPOTEXHUYECKHX PaboT.
o0opynoBaHus B cdepe o0opynoBaHus

npodecCHOHATbHON

EeATEIbHOCTH

PIIK-1 Croco6en
MPOBOANTH 0OCIEI0BaHNE
OpraHu3aIyi, BBISBISITh
uH(pOpPMaIMOHHBIE
MOTPEeOHOCTH
MOJIb30BaTeIeH,
dbopmupoBaTh TPEOOBAHUS K
UH(GOPMAIMOHHOHN CHCTEMe

WJI-1prix-1 3HaeT
COOTBETCTBYIOIIHUI
MaTeMaTHYeCKUI annapar u
MHCTPYMEHTAJIBHBIE CPENICTBA
J1s1 00pabOTKH, aHAIM3a U
cucTeMaTH3aluy HHPOpMauu

3HaThb.
- CTPOCHUC U CBOMCTBaA MaTCpHualoB.

PIIK-1 Criocoben
MPOBOAMTH 0OCTIEI0BaHNE
OpFaHHSaHHﬁ, BBISABJIIATH

NJI-2prix-1 YMeeT coOuparth,
CHCTEMaTU3UPOBATh,
JOKYMCHTHPOBATH U

YMETh:
- OPraHU30BBIBATH O€30TIACHOE
mpoBeaieHNe paboT M BECTH HAA30p 32




Koa u HaumeHoBaHue

Koa u HaumeHoBaHMe

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

KOMIIETCHIINN HHAUKATOpa JOCTHKCHUSA
KOMIIETCHIIUHN

nH(pOpMaIMOHHBIE aHaJM3UPOBATh TPCOOBAHMS K | HUMHU.
NOTPEeOHOCTH UH(OPMAIIMOHHBIM CHCTEMaM
IIOJIb30BaTeIICH,
dbopMupoBaTh TPeOOBAHUS K
nH()OpPMAITMOHHOM CHCTEME
PIIK-1 Criocoben 3HATh.

MPOBOAUTH 00CIIEI0BaHNE
OpTraHHU3aIi, BBISBISTH
uH(pOpPMallMOHHbBIE
OTPEOHOCTU
MIOJIb30BaTelICH,
dbopMupoBaTh TPEOOBAHUS K
nH(GOPMAIMOHHOMN CHCTEME

N /1-3prk-1 Biiageer meTomamu
CHUCTEMHOI'0 aHaJIM3a U
MOJICIIMPOBAHUS [ aHAIIN3a
ApPXUTEKTYPHI PEANPUATHH U
MeTosamu cbopa nHbopManuu
utst popmanuzanuu
TpeOoBaHU NOJIb30BaTENEH
3aKa34ymKa

- CYIIHOCTb SIBJICHUH, TIPOUCXO/ISIIUX B
Marepuaiax Mnpu ux oopaboTke U B
YCIIOBHSX KCILTyaTalluy U3IACITHA.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI BO

JluctyiuiiHa OTHOCHUTCS K OCHOBHOW TPO()ECCHOHANBHOW 00pa3oBaTeNbHON IMpOrpaMMe
NudopmaninonHsle TexHoloruu B TeruiodHepretuke (mamee — OIIOII), HampaBieHUs MOATOTOBKH
09.03.03 IpuknagHas uaGOpMaTHKA, YPOBEHL 00OpPa30BaHMSI: BBICIICE 00pa3oBaHue - OaKaIaBpHar.

basupyercs Ha ypoBHe cpeaHero oomiero oopa3oBaHusl.

PesynbTarel 00yueHus, MOTYICHHBIE TIPU OCBOSHUH JUCIUTUIMHBI, HEOOXOIUMBI IPU BBIMTOJTHCHUN
BBIMTYCKHOM KBaTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCIUTUTMHBI COCTaBIISIET 4 3a4eTHBIX euHUIIbI, 144 yaca.

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

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/o IPOMEKYTOYHOU o &| 3 Koncyunpranus UKP PaGora s | LOATOTOBKA K METOMYECKUE YKA3AHMS
aTTeCTAINH 8g|© Jlex | JIab | Ilp — - VKK | TK ITA CeMECTDE aTTecTaluu
/M P /KOHTPOJIb
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Hacocsl n HacocHbIe 29.6 9 2 - 1.0 - 0.4 - 0.2 - 26 - Camocmosamenvnoe usyuenue
YCTaHOBKH meopemuueckoz0 mamepuana: N3yuenue
11 Kraccudukanms 16.8 1 - 0.5 - 0.2 - 0.1 - 15 - JIOTIONTHUTEIBHOTO MaTepraa 1o pasaery
HarHeTarenei u "Hacocsl 1 HacOCHBIE YCTaHOBKH"
TEIJIOBBIX JIBUTATENCH Ilo0z0mogKa K meKyuiemy KOHmMpoiio:
1.2 Koncrpykius u 12.8 1 - 0.5 - 0.2 - 0.1 - 11 - [ToBTOpenune marepuana no pasaeny "Hacocsl u
OPHUHIKI PabOThI HACOCHBIC YCTAHOBKHU'', H3y4YEHHE CTPYKTYPHI
LEHTPOOEIKHOT0 Hacoca pCELICHHMS THITOBBIX 3a/1a4.
13 CoBmecTHast paboTa - - - - - - - - - - - Hzyuenue mamepuanog 1umepamypHsix
Hacoca ¥ CeTH UCHOYHUKOG:
[1], cTp. 2-45
[2], cTp. 2-57
2 Bentunstopsl u 25.6 2 - 1.0 - 0.4 - 0.2 - 22 - Camocmosamenvnoe usyuenue
KOMITPECCOPBI meopemuyeckozo mamepuana: zyuenue
2.1 BeHTHnsTOpHI 12.8 1 - 0.5 - 0.2 - 0.1 - 11 - JIOTIONTHUTEIHHOTO MaTepraa o pasaery
2.2 Kommpeccopsl 12.8 1 - |05 - 0.2 - 0.1 - 11 - "BeHTUIATOPEI M KOMIIPECCOPHI"
JIMHAMHYECKOTO ITodzomogKa K mexkyuiemy KOHmponio:
JICHCTBUSI IToBTOpeHue MaTepuaa no pasziety
2.3 Kommpeccopsr - - - - - - - - - - - "BeHTHIATOPBI U KOMIIPECCOPHI", U3yUEHUE
00BEMHOTO JeiicTBHS CTPYKTYPBI PELICHHUS THIIOBBIX 3a/1a4.
2.4 Ta3zoguHaMuueckue - - - - - - - - - - - H3yuenue mamepuanoe 1umepamypHslx
XapaKTePUCTUKH UCIOYHUKOB:
KOMIIPECCOPOB [1], crp. 46-89
JIMHAMHUYECKOTO [2], cTp. 58-156
JeficTBus
2.5 Perynupyemsie - - - - - - - - - - -
THAPOMY(THI
3 I"azoTypOuHHEIE U 26.0 2 - 1.0 - 0.6 - 0.4 - 22 - Camocmoamenvroe uzyuenue




ra3onopIIHEBbIE meopemuueckozo mamepuana: Visyaenue
YCTaHOBKH JIOTIOJTHUTENIBHOTO MaTepHaia o paszierny
3.1 I"azoTypOuHHEIC 13.0 1 - 0.5 0.3 - 0.2 - 11 - "T"a30TypOMHHEIC U Ta30TIOPIIHECBHIC
ycranoBkH (I'TY) yCTaHOBKH"
3.2 TennodukaonHse 13.0 1 - 0.5 0.3 - 0.2 - 11 - Ioozomoska K mexyuwiemy KORmpoio:
I'TY [loBTOpEHNE MaTepuaia no pasaeny
3.3 IMapora3zoBsie - - - - - - - - - - "T"a30TypOMHHBIC W Ta30TIOPIIHEBHIC
ycranoBkH (III'Y) YCTaHOBKH'", H3yUCHUE CTPYKTYPHI PEIICHUS
3.4 lazonopmaeBbIe - - - - - - - - - - THUIIOBEIX 3a7a4.
ycranosku (I'TIY) H3yuenue mamepuanog 1umepamypHsix
UCIOYHUKOB:
[1], cTp. 112-167
[2], cTp. 202-257
4 [TapoTypOuHHBIE 26.8 2 - 1.0 0.6 - 0.4 - 22.8 - Camocmosamenvnoe usyuenue
YCTaHOBKH meopemuueckozo mamepuana: Visyaenue
4.1 [TapoBsie TypOUHBI 13.0 1 - 0.5 0.3 - 0.2 - 11 - JTOTIOJTHUTEIBHOTO MaTepraia 1o pa3aeiy
(I1T) "ITapoTypOHHHBIE yCTAaHOBKH"
4.2 BrwusiHue napameTpos 13.8 1 - 0.5 0.3 - 0.2 - 11.8 - Ioozomoska K mexkyuwiemy KOnmpoio:
napa Ha KITJ{ [ToBTOpEHNE MaTepuaia no pasaeny
HJCATEHOTO ITHKJTa "[lapoTypOHHHBIC yCTAaHOBKH'", N3yUCHUE
CTPYKTYpBI PELICHHUs THUITOBBIX 3a/1a4.
H3yuenue mamepuanog 1umepamypHbix
UCMOYHUKOG:
[1], ctp. 170-198
[2], cTp. 317-378
Ok3ameH 36.0 - - - - - - 0.3 - 35.7
Bcero 3a cemectp 144.0 8 - 4.0 2.0 - 1.2 0.3 92.8 35.7
Hroro 3a cemecTp 144.0 8 - 4.0 2.0 1.2 0.3 128.5

IIpumeuanue: Jlex — nexuuu; JIab — nabopatopusie pabotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMK 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauBHTyanbHble KOHCYIBTALUH 110 KypCOBBIM IpoekTaM/pabotam; ['K- rpymnmnoBsie KOHCYIbTallMK MO pa3ienaM
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nnas konraktHas padota; TK — Texymmiit KoHTpoib; [TA — mpomexyTouHas
aTTecranus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Hacocwi u nacocHble ycmanosku

1.1. Knaccudukanuys HarHeTaTene 1 TeIUIOBBIX JBUTATEICH

Harnerarenu, ux HazHadeHwe U oOyactu npumeHeHws. Knaccudukais. OCHOBHBIC THIIHL..
PacmmpurenpHbie MalliuHbl, UX Ha3HaueHWe U obnactu npuMmeHeHus. Knaccudukarus. OCHOBHBIC
THUIEL.

1.2. KoHcTpykuust ¥ mpyHIMI paboThl HEHTPOOEKHOTO Hacoca
OCHOBBI TUIPOIMHAMUKN HarHeTaTesel. YpaBHEHUE HEPa3pbIBHOCTU U ypaBHeHue bepnysuim.
KoHncTpykius neHTpobeXHOro Hacoca.

1.3. CoBmecTHast paboTa Hacoca U CeTH
CoBmecTHast pab0oTa HACOCOB U CETH TPH MapaUICTHHOM MOAKII0OYCHHHA HacocoB. CoBMecTHast
paboTa HACOCOB M CETH MPH MOCIEA0BATEIILHOM MOKIIOYEHUH HACOCOB.

2. BeHmwmmopbl U Komnpeccopbnl

2.1. Bentunsaropsl
Tumnsl BeHTUIATOPOB. TpeyroiabHUKH CKOpOCTel B paboueM KoJiece.

2.2. KoMmripeccopbl IMHAMHYECKOTO JICUCTBUS

Kounctpykius u npunnun aeictBus neHtpobdexHoro kommnpeccopa (LIBK). BeiBog ypaBHeHus
Oitniepa nnst (JIONACTHBIX MaliuH) TypOomamiuH. Pacder MONIHOCTM Ha Bajy KOMIIpEccopa.
Kouctpykius u mpunnun aeiictBusi oceBoro kommpeccopa (OK). KoncTpykuust ¥ mpuHIUN
neiicTBus BUHTOBOro Kommpeccopa (BK).

2.3. Komnpeccopbl 00bEMHOTO AEUCTBUS
KoHcTpykus v MpUHIMUI AEHMCTBUS TOPIIHEBOTO KOMIIPECCOPA.

2.4. 'a3onMHaMHUYECKNE XapaKTEPUCTUKH KOMIIPECCOPOB JUHAMHYECKOTO AEHCTBHS

Teopernueckas W JAEWCTBUTENbHAS Ta30JMHAMUYECKHE XapaKTEPUCTUKH TypOoKoMmIpeccopa
(TK). CosmectHass pabora TK u ceru. SBnenue nommaxa. I[Ipumepsl razoguHaMHYECKHX
xapakrepuctuk TK.

2.5. Perynupyemble ruApoMy(ThI
KoncTpykuus n npunuun aeictsust rupomydrel. Pacuer mapamerpoB ruapomy¢tel. [Togdop

THUIPOMY(]THI.

3. FCZS‘OI’HVD6L£HHZ)Z€ U 2a3onopuiHessvle yCnaHoeKu

3.1. l'a3orypOunnsie ycranoBku (I'TY)

[TpunuunuansHas cxema I'TY u tepmonunamumyeckuii muxn I'TY. Pabora xkommpeccopa u
Typounsl ['TY. Oneprermueckuit Oamanc ['TY. Tazomunammyeckas xapakrepuctuka [TVY.
PexxnmMHubIe XapakTepucTHKU onHOBanbHOU I'TY. JIByxBaneHbie I'TY.

3.2. Temno¢pukanuonnsie I'TY



[MpuniunuansHas cxema temiopukannonnoit I'TY. Onpenenenue pacxojaa raza Ha BEIpaOOTKY
anektpodHeprun ['TY ¢ oTkpeiTeiM 1ukiIoM. OmpeneneHue pacxoja Tra3a Ha BBIPAOOTKY
AJIEKTPO3HEpTrun B TeruiopukanuonHon ['TY.

3.3. Ilapora3zosbie yctanoBku (I11'Y)
Konnencaunonnsie maporazoBbie ycraHoBku III'Y-K. TemnodukanmonHnsie mnapora3oBbie
yctanoBku [1TI'Y-T.

3.4. 'azonopuneBsie yctaHoBku (I'TIY)
[{MKJTBI Ta30TOPITHEBBIX YCTAHOBOK. DHEPTETHUECKUH OaTaHC ra30MOPITHEBON YCTAHOBKH.

4. Ilapomypbunnvie ycmaHosKu

4.1. ITaposie TypOunsl (I1T)
Krnaccudukanus mnapoBbix TypOuH. [IpHHIHMIHAATBHBIC TEIUIOBBIE CXEMBI MapOTYPOMHHBIX
YCTaHOBOK.

4.2. Bnusiaue napamerpos napa Ha KIIJ[ naeansHoro nukina
Bnusinue naBneHust cBexxero mnapa. BnusHue TtemnepaTypbl napa. BiusHMEe KOHEYHOro
nasiieHus. KoHCTpyKIny mapoBbIX TypOUH.

3.3. Tembl NpaKTHYECKUX 3AaHATHI
1. KonneHcanmoHHbIe yCTaHOBKH MAPOBBIX TYPOUH;
. Onpenenenue nokasareneid MHOIOCTYIIEHUATON TypOHHBI;
. CucreMbl MacIoCcHa0KEeHUsI TYpOUH;
. ITorepu sHEprUn B TYpOMHHBIX CTYIEHSX;
. TunoBble KOHCTPYKIUU U MPUHIIUI JEHCTBUS MAPOBBIX TYpPOUH;
. TernoBoii nmporecc MHOTOCTYIEHYaTOH NapoBON TYpOUHBI;
. TypOuHHasI CTyIIEHb U €€ XapaKTEPUCTUKH.

N N D AW

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPETyCMOTPEHO

3.5 KoncyabTauuu

[pynnoewle koncyremavuuu no pazoeaam oucyuniunsl (I'K)

=

OO6cyxnenne MaTepralioB 1o keiicam paszaena "Hacocsl 1 HaCOCHBIE YCTaHOBKH"

OO6cyxaeHne MaTepuasioB Mo Kelicam paszzena "BeHTHISTOpsl U KOMIIpeccopbl”

3. OOcyxaeHue MarepuasioB Mo Kekcam pasnena "['a30TypOWMHHBIE W Ta30MOPITHEBBIC
yCTaHOBKH"

4. OOcyxaeHue MaTepuasioB o keiicam pazzaena "[laporypOuHHbIe ycTaHOBKH"

N

3.6 TemaTnka KypcOBBIX POEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ paboTa He MPEayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJiOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena
JTUCUUILTAHEI (B

O1eHOYHOE CPEICTBO
(T ¥ HAUMEHOBAHUE)

3arTaHupOBaHHBIC PE3YJbTAThHl OOYUYCHHS TI0 TUCIIUATIIINHE Konasl
(B cOOTBETCTBUHU C pazjesioM 1) WHJIUKAaTOPOB COOT];e?lT ;3 HH €
1] 23] 4
3HaTh:
METOJECKHE, HOPMATHBHBIC H PKOBOJAIINE MATCPHATIBI 1O | T-loopca + KontponbHas padota/Hacocsl 1 HaCOCHBIE
0€30MMaCHOCTH JKCILTyaTaIli! JIEKTPOYCTAHOBOK YCTaHOBKH
CTPOSHHE U CBOKCTBA MAaTEpUAIOB V-Lpmca + KontponbHas pabota/BeHTHIATOPHI U
KOMITPECCOPHI
CYIIHOCTb SIBJICHHH, IPOUCXOISAIINX B MaTepnanvax 111007 7). VJT-3pmca + TectupoBanue/IlapoTypOrHHBIE YCTAHOBKH
00paboTKe M B YCIOBUSAX IKCIUTYaTAIIHMH W3 ICITHHA
YMeTh:
BBITIOJIHATH PAcUeThl U BBIOUPATh 3alTUTHBIC CPEACTBA IIPH VIT-250prica + TectupoBanue/I'a30TypOUHHBIE U
MIPOBEACHUH JIEKTPOTEXHUYECKUX padoT ’ ra30MopIIHEBbIC YCTAHOBKHU
OpraHU30BBIBaTh 0€30MMaCHOE IPOBEICHKE PA0OT U BECTH VI-2prmc + + TectupoBanue/I'a30TypOUHHBIE U

HAJ130p 332 HUMH

Ta30MOPITHEBLIC YCTAHOBKHN




4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
9 cemecTp

Dopma peanmzanuu: KoMrboTepHOE 3a/1aHHE
1. Bentunstopsl u komnpeccops! (Kontposbnas padora)
2. Hacocsl 1 HacocHbIe yctaHOBKH (KoHTpobHast paboTa)
3. Mapotypbunnsie yctanoBku (TectupoBanue)

Dopma peanuzaruu: [lucemennas padota
1. l'a3oTypOUHHBIEC U Ta30MOPIIHEBBIE YCcTaHOBKH (TecTupoBaHue)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 10 JUCHUIIMHE

Oxzamen (Cemecmp Ne9)
Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha ocCHOBaHUU CEMECTPOBOM M ATTECTALIMOHHON COCTaBIIIOIINX

B numiom BeICTaBIsIeTCS OIICHKA 32 9 ceMecTp.

IIpumeuyanue: OueHOYHbIE MAaTEpUAIbI 110 TUCLMITIIMHE IPUBEICHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANMYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. JIamxkos, B. Y. Harnerarenu, TenoBble JBUTATENN U TEPMOTPAHC(POPMATOPHI B CHCTEMaX
sHEproodecreueHus NPeanpUsITHH ;| yueOHOE MTocoOHe /ISt BY30B 110 HAIIPABJICHHUIO
"TennosHepreruka u teruorexuuka" / B. U. JIsmkos. — M. : UHOPA-M, 2017. - 218 c. —
(Beicmee oOpazoBanue. bakanaspuar). — ISBN 978-5-16-012314-1.,;

2. M. K. BaiicGeiin- "TemnoBsle npurarenu”, U3natenscto: "Tuno-JIutorpadus H. JI. Herpkuna",
Cankr-IlerepOypr, 1910 - (416 c.)

https://biblioclub.ru/index.php?page=book&id=225279.

5.2 JIuueH3noHHOE ¥ CBOOOIHO PAaCPOCTPaHseMo€e MPOrpaMMHOe odecreyeHme:
1. CO "IIpomereit”;

2. Office / Poccuiickuit makeT 0(UCHBIX IPOrpamm;

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

4. Buneoxondepenuuu (Maitnn, Coepmxas, BK u np).

5.3 UnTepHeT-pecypchl, BKIWYas NpodeccuoHaIbHbIe 6a3bl JAHHBIX U HH(OPMAIMOHHO-
CIIPaBOYHbIE CHCTEMbI:

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

2. 9BC "YHuBepcurerckas 6u0JMoTeKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi ssiekTponHasi 6ubauoreka - https://elibrary.ru/
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4. JnexrponHas oudmoreka MOU (b MOMU) - http://elib.mpei.ru/login.php

5. ITopTan oTKpbITHIX AaHHBbIX Poccuiickoii ®@exepannu - https://data.gov.ru

6. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPY/AA U COUMAIBLHOI 3amuTH PO -
https://rosmintrud.ru/opendata

7. Ba3za OTKPBITBIX JaHHBIX MPO(ecCHOHATBHBIX CTAHAAPTOB MUHHCTEPCTBA TPyAA U
connabHoi 3amuThl PA - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

8. ba3a oTKpBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMHYECKOTo pa3Butusi P -
http://www.economy.gov.ru

9. ba3za oTkpbITHIX JaHHBIX PocpunmonuTopunra - http://www.fedsfm.ru/opendata
10. DsiexTpoHHasi oTKpbITasA 6a3a naHHbIX '"'Polpred.com O630p CMHU" -
https://www.polpred.com

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUITJIMHBI

Tun nomenieHust Homep ayauropumn, OcHanenue
HAHMEHOBaHHE
Y4eOHbIe ayIUTOpUU K-417/6, benas CTOJI KOMITBIOTEPHBIN, TOCKAa HHTEPAKTUBHAS,
JUTSI TIPOBEICHUS MyJIbTUMEANITHAS KOMITbIOTEpHAs CETh C BbIXOJ0M B MHTEpHET,
JIEKLIUOHHBIX 3aHATUN U CTyus MYJIbTUMEAUIHBIA IPOEKTOP, KOMIIBIOTED
TEKYILIEro KOHTPOJIA MIEPCOHAJIbHBIN
K-417/7, CBeroBas CTYJI, KOMIIBIOTEPHAsI CETh C BBIXOJIOM B
yepHas CTyaus WuTepHer, MUKPO(OH, MyJIbTUMEIUITHBIN

MIPOEKTOP, IKpaH, 000pyAoBaHKE
CHeIUATU3UPOBAHHOE, KOMIIBIOTED

MePCOHAIIBHBIN
VY4eOHble ayAUTOPUH K-417/1, CTOJI IIPENOIABATEIISA, CTOJI KOMIIBIOTEPHBIH,
JUIsL TPOBEICHUS Komnbrotepusiit | mkag aas JOKyMEHTOB, MKad A OAEKAbI, CTOI
MPAaKTUYECKUX 3aHIATUH, kiacc U110 MACbMEHHBIN, KOMIIBIOTEPHAS CETh C BBIXOJIOM B
KP u KII WNHuTrepHert, 1ocka MapKepHas IepeIBUKHAs,

KOMITHIOTEP MEPCOHATBHBIN, IPUHTED,
KOHIUIIMOHED, CTeHT MHHOPMAITMOHHBII

VY4eOHble ayautopun K-417/1, CTOJI ITPENOIABATEIISA, CTOJI KOMIIBIOTEPHBI,
JUIS IPOBEJICHUS Komnbrotepusiit | mkag amast TOKyMEHTOB, mKad A OAeKAbl, CTOI
MIPOMEKYTOUHOMU kiacc UJ10 MMHCHbMEHHBIN, KOMIIBIOTEPHAsI CETh C BBIXOJOM B

aTTecTalun WHuTepHeT, 1ocKka MapKepHas IepeIBUKHas,

KOMITBIOTEP MEPCOHATBHBIN, IPUHTED,
KOHIUIIMOHED, CTeHT MHHOPMAITMOHHBII

ITomenenus s HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI TUCHMEHHBIN,
CaMOCTOSITEIILHOU JlexumoHHas BeLIAJIKA JUIsl OAEK/bl, KOMIIBIOTEPHASI CETh C
paboThI ayJuTopus BbIX0I0M B IHTEpHET, KOMIIbIOTED
NIEPCOHAJIbHBIMN, IPUHTED, KOHAULIUOHED
ITomemenus s XK-2006, CTOJI, CTYJI, KOMIIBIOTED MEPCOHAIBHBIN,
KOHCYJIbTUPOBaHUS Kondepeni-3an KOHIULIOHED
naj0
ITomemenus s XK-417 /2a, CTEeJUIaX MJI XPAHCHUS UHBEHTAps, DKpaH,
xpaHeHusi ooopynoBanus | [lomemenue s yKa3Ka, apXUBHbIE IOKYMEHTHI, TUTIJIOMHBIE U
1 y4eOHOTr0 MHBEHTaps VMHBEHTapsI KypCOBBI€ pabOTHI CTY/I€HTOB, KaHIEJIPCKHIA

MIPUHA/ITICKHOCTH, CIOPTUBHBIN HHBEHTAPb,
XO35IIICTBEHHBIN UTHBEHTAPb, 3allaCHbIE
KOMIUIEKTYIOIUE 7 000pyI0BaHUs
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

Harnerarenu u TenjaoBbie ABUTI'aTCJIN

(Ha3BaHME AUCIMILIMHBI)

9 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4

Hacocs! u Hacocuble yctaHoBKHU (KoHTponbHas pabota)
Bentunstopsl u komnpeccopsl (KonTposnbhas padorta)
["a3oTypOuHHbBIE U razonopiiHeBbie ycraHoBKU (TectupoBanue)
[Tapotypbunnbie ycraHoBkH (TectupoBanmue)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

Wnpexc KM- | KM- | KM- | KM-
Homep Pa3en muciumminHbl KM: 1 2 3 A
pasnena Henens 3 6 9 12
KM:
1 Hacocsl 1 HacocHbIe yCTaHOBKH
1.1 Krnaccudukanus HarHeTaTeel U TETUIOBBIX JIBUTaTEIICH +
1.2 KoncTpykius 1 mpuHIMT paboTHl EHTPOOEKHOTO Hacoca +
1.3 CoBmecTHas paboTa Hacoca U CeTu +
2 BeHTunsTOph! ¥ KOMIIPECCOPHI
2.1 Bentunsatopsl +
2.2 Komnpeccops! 1uHaMu4eckoro 1eHcTBUS +
2.3 Kommnpeccopbl 00bEMHOTO AeHCTBUS +
24 ["a3oanHamMuyUecKue XapakTepUCTUKU KOMIIPECCOPOB +
' JMHAMAYECKOTO ICHCTBHSI
2.5 Perynupyemblie ruipoMy bl +
3 ["a30TypOMHHBIE U T'a30MOPIIHEBbIE YCTAaHOBKH
3.1 ["azoTypOunHbie ycranoBku (I'TY) +
3.2 Tennopukanmonnsie ['TY +
3.3 [Taporazossie ycranoBku (I1TY) +
3.4 ["azonopmHeBsie ycranoBku (I'TIY) +
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4 [TapoTypOuHHBIE YCTaHOBKH
4.1 [Tapossie Typ6uns! (I1T) +
4.2 Bimsinue mapamerpos napa Ha KII/ uaeansHoro mukia +
Bec KM, %: | 25 25 25 25

13




