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

Hanpasienue noaroroBku/cnenuanbHocThb: 13.04.01 Tensio3HepreTuka v TeMJI0TeXHHKA

HaumeHnoBanue o6pa3oBaTejbHON nporpaMMsel: D (eKTHBHBIC TeNJI0IHepreTHYecKue CHCTeMbI TPeNpPUATHI
u KKX

YpoBeHnb 00pa3oBaHusi: Bbiciee 00pa3oBaHHe - MarucTrparypa

®opma o0yuenusi: Ounas

Pabouast nporpaMma QM CHUILIHHBI
CUCTEMBbI HAPOCHABXEHUS IPOMBIIIJIEHHBIX IPEJAIIPUATUNU

bJaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yacrtb 00pa3oBaTesbHOM
NPOrpamMMblI:

Yacrsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.11

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

3 cemectp - 2;

Yacos (Bcero) no yueoHomy
MJIAHY:

72 gyaca

Jlekuuu

3 cemecTp - 16 yacos;

HpaKTuquKne 3aHATHA

3 cemecTp - 16 yacos;

JlabopaTopHbie padoThI

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM

Kouncynbranuu

MPOBOJIUTCHA B paMKaX 4YaCoB ayIUTOPHbIX 3aHSATHH

CamocTrosiTesibHasi padoTa

3 cemectp - 39,7 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnasa koHTakTHas padora

MPOBOAUTCS B PAMKAX YaCOB Ay/IMTOPHBIX 3aHATHI

BKJIIOYas:
IIpoBepounas padora
KontpoabsHnas padora
Hoxnan

IIpome:kyTouHast aTTecTALUS:

3ayer ¢ OLEHKOM

3 cemectp - 0,3 yaca;

Mocksa 2025




NPOI'PAMMY COCTABMUJI:

MNMopgnucaHo anekTpoHHOW nognuceio $rE0Y BO «HUY «M3U»

Ceenennn o enagensue L3N M3K

& it Bnageney, KyTbKo H.E.
H cI101aBaTcJib * Mol ¢ WaeHTudKKaTap R8d5bd572-KutkoNY-cb4aflB8a H.E K BKO
peron
COI'ZTACOBAHO:
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
P%,KOBO'HHTCHB o CseneHva o snagensuye L3N M3K IO B
00pa3oBaTCIbHOU Braaeney ABOPOBCKMI HO.B. o .
IIpOorpaMMabI NaeHTUdMKaTOP H7e35b260-YavorovskyYV-dabbl49 HBOpOBCKI/H/I
MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3W»
o o CeeneHuna o enagensue L3N M3KU
3aBeﬂy10vaH BBIITYCKaromen Bnageneu flBopoBCKmiA 10.B. 10.B. .
Ka(bez[pOI/I WaeHTUdMKaTOp H7e35b260-YavorovskyYV-dabb149 HBOpOBCKI/H/I




1. HEJIU U 3AJIAYU OCBOEHUA JUCHHUTIIJINHbI
Ieab ocBOEHHSI TUCHMILUIMHBI. OCBOCHHUE CTPYKTYPHI, TCOPETHUECKHX U TEXHOJOTMIECKUX OCHOB
Y IPUHIUIIOB (PYHKIIMOHUPOBAHUS CUCTEM MAPOCHAOKEHHSI TPOMBIIIICHHBIX MTPEIIPUSTHIHA.
3amauu THCHHILIHHBI
- I3y4YCHHE CIIOCOOO0B cOopa HEOOXOAMMON HHPOPMAITUHU B CHCTEMaX IMapOCHA0KCHHUS
HPEANPUATHIA 7151 € 00pabOTKU U aHAJIH3a;
- U3y4YCHUE OCHOBHBIX PEKUMOB paOOThI CUCTEM MAapOCHAOKECHUS PEIPUITUH;
- u3y4eHue nHpopMaIii 00 OCHOBHBIX MECTaX MOTEPh SHEPTHHU MPH PAbOTE PA3IUUHBIX CHCTEM
apoCHA0KEHUS PEANIPUATHH;
- U3y4eHue HHPOPMAIHH O TUITHYHBIX BO3MOXKHOCTSIX SKOHOMHUH YHEPTHH TIPU paboTe CUCTEM
napoCHAOKEHUS TIPEITPUATHI.

dopmupyembie y 00y4aronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH J0CTUKEHUs KOMIIeTeHINIi

Kox v HaumeHoBaHue Koa u HaumeHoBaHue 3amiaHNpOBaHHbIE Pe3yJbTAThI 00yUeHHus
KOMIICTCHIIUU HHAUKATOPA TJOCTUKCHUS
KOMIICETCHINH
IIK-3 Crocoben N/1-3nk-3 Ciocoben 3HaThb:
y4acTBOBATh B OpraHU30BaTh TEXHUYECKOE - OKCILTyaTallHOHHbIC CBOKCTBA Mapa KaK
JKCILTyaTaluu obecrieyeHne u dKcruTyaranuto | SHCPrOHOCHTEILA,
TEIJIOOHEPTEeTHICCKUX TEIJIOOHEPTETUIYCKUX CUCTEM - OCHOBHBIC XapaKTECPUCTHKH CHCTEM
CUCTEM IIPEANPUATHI U npeanpustuii u XKKX HaPOCHa6>Ke£IHH HPOMBIIIICHHBIX
WKKX MIPETPHUATHIA,

- 0COOEHHOCTH IKCILTyaTaIlii CUCTEM
MapOCHAOKEHUS IPOMBIIIICHHBIX
NPEaNPUSITUH;

- OCHOBHBIE HCTOYHHKH HAYYHO-
TEXHUUYECKON MHPOPMAIIIH 110 CHCTeMaM
MapoCcHa0KEHUS 10 CUCTEMaM
napoCcHAOKEHUs PEITPUSITUIA.

YMETB:
- OCYLIECTBJIATDH [TOMCK U aHAJIU3UPOBATH
HAyYHO-TEXHUYECKYIO HH(OPMAIIUIO U
BBIOMPATh HEOOXOIMMYIO HH(POPMAIIHIO;
- IPUHUMATD PEIICHUs, ONIPEACTATh
MOPSJIOK BBINOJIHEHUS padoT;

- CaMOCTOSITEIBHO pa30UpaThCs B
HOPMAaTHBHBIX METOJMKAX pacuera u
MPUMEHSITh UX JJISl PEeLICHUS
MMOCTaBJICHHOM 3a/1a4H;

- aHAJIM3UPOBAThH PE3YIbTATHI
o0cre10BaHus CUCTEM MapOCHAOXKEHUS U
PEKOMEH1I0BaTh dHEprocoeperaromme
MEPOTIPUSITHS TIPU IKCIUTyaTaI[iU CUCTEM
apOCHA0XKEHUsI.

2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JlucuumirHa OTHOCHTCS K OCHOBHOM IpodecCHOHATBbHOW —00pa3oBaTelNbHON mporpamme
O¢ddexTuBHbie TemnosHeprerndeckue cuctemsl npeanpusatuil u XKKX (manee — OIIOII), nampaBnenus




noarotoBku 13.04.01 TerutosHepreTrka U TEIUIOTEXHHUKA, YPOBEHb 00pa30BaHus: BbIcIIee 0Opa3oBaHUeE -
MarucTpaTypa.

TpeOoBaHus K BXOAHBIM 3HAHUSM U YMCHUSIM:

- 3HaTh METOJUKH MTPOBEJICHNUS TEXHUKO-9KOHOMUYECKUX PACUETOB IPH ONIPECICHUN
3 PEKTUBHOCTH MPEIaraeMbIX SHEProcOePErarouX MEPOIIPHIATUI

- 3HaTh 0COOCHHOCTH ITPOBEJICHUS SHEPTETUUECKOTr0 00cieoBaHus cucteM TertocHaokeHust XKKX ¢
Y4ETOM CBSI3€H MEXKIY JIEMEHTaMH CHCTEMBI

- 3HaTh THIIOBBIE BO3MO)KHOCTH SHEPTOCOEPEIKCHHUS B PA3IMYHBIX CUCTEMAX IPOMBIIIIIEHHON
terno3HepreTuku 1 JKKX

- YMETh CaMOCTOSITEIIEHO Pa30MpaThCs B TUIIOBBIX METOIMKAX PacueTa M MPUMEHATH UX JUIS PEIICHHS
IIOCTaBJICHHOW 3a7a4u

- YMETh OCYIIECTBIIATH MOUCK U aHAIN3UPOBATh HAYYHO-TEXHUYECKYI0 HH(OpMALUIO 1 BEIOHPATh
HeoOXouMBbIe pabodre BelecTBa

- YMETh aHAJIM3UPOBATh HHPOPMAIIHIO O HOBBIX CXEMaX, Ipoleccax M MUKIaxX

PesynbTarel 00yueHus1, MOTyICHHBIE TIPU OCBOCHUH JUCIUTUINHBI, HEOOXOMMBI TIPH BBITIOJTHCHUH
BBIMTYCKHOM KBaTU(UKALMOHHON PabOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO1as TpyI0eMKOCTh JUCHUILTMHBI COCTABIISET 2 3a4€THBIX eMHHUIIBL, 72 yaca.

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

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i [POMEXYTOTHOM 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 Hcnonp3oBaHue napa B 13 3 4 - 4 - - - - - 5 - CamocmoamensHoe usyuenue
MIPOMBIIIUIEHHOCTH U meopemuuecko2o mamepuana: VIsyaenue
KKX B kauecTBe JIONOJIHUTENILHOTO MaTepuaia o pas3ieny
TEIJIOHOCUTELS "Hcnonp30BaHue mapa B IPOMBIIUIEHHOCTH U
1.1 | Hcnons3oBaHue mapa B 13 4 - 4 - - - - - 5 - JKKX B kauecTBe TerioHocurens"
MIPOMBIIIUIEHHOCTH U H3yuenue mamepuanoe 1umepamypHbix
JKKX B xauecTBe UCHOYHUKOG:
TEIIOHOCHTEIS [4], 297-310
2 [TaponpoBos 14 4 - 4 - - - - - 6 - Ilo0zomoeka K npaKmuuecKum 3aHAMUAM:
2.1 [MaponpoBos 14 4 - 4 - - - - - 6 - N3yuenne maTepuana 1o pasaeny
"[TaponpoBobl" NOArOTOBKA K BBHIIIOJIHEHUIO
3a7aHUH Ha IPaKTHYECKUX 3aHATHIX
H3yuenue mamepuanog 1umepamypnbix
UCIMOYHUKOG:
[2], 91-115
3 TexHonoruueckue 14 4 - 4 - - - - - 6 - 110020mogKa K NpaKmuuecKum 3auAMuaM:
MOTpeOUTETH TETIIOBOK N3yueHnue marepuana no pasaeny
SHEPruM B BUJIE IIapa "TexXHOJIOTHYeCKHe MNOTPEOUTEIH TeTIIOBOIT
3.1 TexHonornueckue 14 4 - 4 - - - - - 6 - SHEPTUH B BUJIE Mapa" MOJATOTOBKA K
MOTPEOUTENH TETIIOBOIT BBIIIOJIHEHUIO 33JaHUM HA IPAKTUYECKUX
SHEPrUHU B BUJE Hapa 3aHATHAX
H3yuenue mamepuanoe 1umepamypHobix
UCIOYHUKOG:
[5], 104-112
4 Cucremsl cbopa u 13 4 - 4 - - - - - 5 - Ilod20moeKa K npaKmuuyecKkum 3aHAMUAM:
BO3BpaTa KOHJEHCATa. N3yuenne matepuana no pasgeny "Cucremsl
4.1 Cucremsl coopa 13 4 - 4 - - - - - 5 - cOopa 1 Bo3BpaTa KOHJeHcaTa." TIOAT0TOBKa K

BO3BpaTa KOHJCHCATA.

BBITNIOJIHCHHUIO Sa}IaHI/Iﬁ Ha IMMPAKTUICCKUX
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3aHATHAX

H3yuenue mamepuanos 1umepamypHsix
UCHOUHUKOG:

[1], 218-238
[3], 281-261
3adeT ¢ OLIEHKOH 18.0 - - - 0.3 - 17.7
Bcero 3a cemecTp 72.0 16 - 16 0.3 22 17.7
Hroro 3a cemecTp 72.0 16 - 16 - - 0.3 39.7

Ipumeuyanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUHU IO KYPCOBBIM

npoektam/padoram; MKKII — unauBuayansHbie KOHCYIBTAIIMU MO KYPCOBBIM MpoekTam/padoram; ['K- rpymmnoBsie KOHCYIbTAIIUU 110 pa3aeiaam
muctumuinael, CP — camocrositenbHas pabota cryaenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoiis; [TA — npoMexyrodHas

aTTcCcTanuAa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Ucnonwvzoeanue napa 8 npomviuiiennocmu u JKKX 6 kauecmee menionocumens

1.1. Ucnonp3oBanue napa B mpombiiuieHHOCTH U JKKX B kauecTBe TEMIOHOCUTENS

BonsgHoii map, ocHoBHbIE cBoMcTBa. lcnosb3oBanue mapa B npomsinuieHHocTd u JKKX B
KauecTBEe TEIUIOHOCHUTENS; JOCTOMHCTBA M HeaocTaTku Cuctema MmapoCHaOXKEHUs HPEIIpUSTUS,
peXHUMBI OTIycka mapa u3 orbopos Typomn TOL[ tumoB K, P, I, T1P, T, IIT. TpeGoanus k
KauecTBy mapa. Brnaxusiii map. Cenapainus Biaru u3 napa. YJ1ajieHHe HEKOHJIEHCUPYEMBIX ra3oB
(Bozmyx u CO2). IlapompeobpazoBatenu. TexHoNOrHMYecKkue TeHepaTopsl Tmapa (KOTJIbI-
yrunuzaropbl). OcoOeHHOCTH pabOThl MaporeHepaTopoB, BbIHOC Biard. [lap BTOpHUYHOTO
Bckunanud. mytu nossienus KIIJ] mapoBeix kotensHbIX. Penynupyromue ycrpoiictsa (PY, POY,
BPOY). 3amena PY B mapoBbIX KOTEIBHBIX Ha TEHEPUPYIOIIME YCTAaHOBKH IPOTHUBOJIABIICHUS.
TexHomoruuecKkure renepaTopsl napa (KOTIbl-yTHin3aTopbl). Opranu3aius y4eTa TerioBOM SHEPTUn
U TEIUIOHOCUTENs, OTHYUICHHBIX B MapOBbIE€ CHUCTEMbl TEIUIOCHAOKEHHUS. Y3Jbl ydera pacxoja
BOJISTHOTO Tapa U KOHJIEHCATa. OCHOBHbBIE TPEOOBaHUS K MpUOOpaM ydyeTa TeIrIoBoi 3Hepruu. Tumsl
pacxonomepoB. OCOOEHHOCTH U3MEPEHHS pacXoa BIAXKHOIO mapa..

2. Ilaponposoowt

2.1. ITaponpoBo1bI

TpyOsl m apmarypa maponpoBOJOB. TeIUIOM3O0JAIMOHHBIE MaTepPHalbl, MUCIOIb3yeMbIe IPH
BO3AYIIHOM M IMOJ3EMHOM HPOKIagKe MaponpoBojoB. Beibop nuamerpoB mapornpoBoaoB. Pacuer
THJIPABIMYECKAX M TEIJIOBBIX PEKUMOB paboOTHl MapompoBOAOB. PacdyeT W uUCHbITAaHHE Ha
IPOYHOCTh NApONPOBOAOB, KOMIIEHCALIUS TEMIIEPATYPHBIX paclIMpeHuil. [ napaBinueckue pesKumbl
NapOKOHJEHCAaTHBIX cucTeM. OOpa3oBaHue “mposneTHoro” mapa. Pexum “tpyOsr”’. OOpa3oBanue u
BBINAJICHUE KOHJEHCATa B CUCTEMax TPAaHCIOPTa M pacHpeAeieHUs Mapa. TMApaBIMYECKUi yaap.
Tepmoynap. OTBOJ KOHIEHCATa U3 MApONPOBOAOB U MAPOBBIX KOJUIEKTOPOB. IlapoBbie CITyTHUKH.
OTBOJI KOHJIEHCAaTa OT MapoOBbIX CIYTHUKOB. BOmpochl 3KchlyaTaldy MaporpoBOJOB U CHCTEM
pacnipenenenus napa. HagexHocTs paboThI TaporpoBOIOB..

3. Texnonocuueckue nompe6umejm mMenioeoll IHEp2UU 6 guoe napa

3.1. TexHONOrMYECKHE MOTPEOUTENN TETJIOBOW SHEPTUH B BUJIE Mapa

MatepuanbpHple U TEIUIOBble  OaldaHChl  MAPOKOHJEHCATHBIX  CHUCTEM  MIPEIIpUSTUN
npombinuieHHOCTH U JKKX. Meroabl cBeneHust 0anaHCOB IPOM3BOJACTBEHHOro mapa. [IpuumHbl
BO3HHUKHOBEHHUs Je0anaHCcoB. AKKyMYJIHpPOBaHHE MPOU3BOJCTBEHHOr0 Tapa. BripaBHUBaHUE
MPOU3BOAUTEIPHOCTA ~ TMAPOYTHUJIM3AIMOHHBIX ~ YCTAaHOBOK.  [IWKOBBIE  TapoBBIe  KOTJIBI.
Hcnonp3oBaHne M30BITKOB Mapa YTHIM3AIMOHHBIX YCTaHOBOK. KoMnpuMupoBaHue mapa. pacyer u
paboTa CTpYyHHBIX M MEXaHMUYECKHX HarHeraresjeil s BojasHoro mapa. Mcmons3oBanue TypOWH
MSATOr0” mapa Juis BBIpAOOTKU 371. dHepruu. Vcronb3oBaHue TEIJIOTHI Mapa HU3KUX MapaMeTpOB
JUIST BBIPAOOTKH XOJ0/a B aOCOPOIIMOHHBIX XOJIOAMIBHBIX MalmHax. [loTpeduTenu TermoBoi
sHepruu. PexxuMbl motpebieHust mapa. MeToapl pacueTa TEII00OMeHa MpU KOHACHCAIUU Tapa.
OcobeHHocTH TEII0OOOMEHAa TPU KOHACHCAIIMM Mapora3oBOil cMecH. TeXHOJOTHYECKHE
notpeburenu mapa. be3Bo3BpaTHble moTepu mapa (koHaeHcata). [lapocTpyiiHbie BaKkyyMHBIE
HAaCOCBhl. HACOCHI C TMAPOBBIM TPHBOJAOM (MAPOBBIC MAIIWHBI). EMKOCTHBIE MW CKOPOCTHBIE
MoJIoTpeBaTeNn, pedoilyiepsl. CTpyiHHBIE MOJOTPEBATENM CMEUICHHS. MPECChl, BAPOUYHBIE KOTJIBI,
YCTAaHOBKHM PEKTU(MUKAIIMN, CYIIWIKH, KaJaHIPBI, CTEPUIU3ATOPHI M BYyJIKaHu3aTophl. [lapoBoe
yBnaxkHeHue Boznyxa B CKB u TexHonmormyeckmx ycTraHOBKax. MeToauka pacdera u moadopa
obopynoBanus. YBiIaxHuTenu. CXeMbl NPUCOSAMHEHUS CHUCTEM BO3JIYIIHOTO OTOTUICHHS W
MPUTOYHON BEHTUJISILMU K maponpoBojiaM. CXeMbl aBTOMAaTHYECKOTO PETYIUPOBAHUS TEMIIEPATYPBI
MPUTOYHOTO BO3/yXa MpU mapoBoM oborpeBe. KoHIEHCATOOTBOAUMKH, THIIBI, MPUHIIAIT PAOOTHI.
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TpeboBanust Kk paboTe KOHAEHCATOOBOAYMKOB, O0JIACTH NpUMEHeHHus. BpiOop TumopazMepoB
KOH/IEHCAaTOOTBOJYMKOB, OCOOEHHOCTHM MOHTaXa M JKCIUTyaTallud. IPOBEICHUE HCIBITAHUI
KOH/ICHCATOOTBOJYMKOB M  OpraHW3alus KOHTpoJii 3a HX paboToil. DKOHOMHYECKas
1eJ1ecO00pa3sHOCTh  3aMEHbl  KOHJIEHCAaTOOTBOIYHMKOB. Apmatypa u  o0opyaoBaHHE
MapOKOHJICHCATHOTO Xo3siicTBa npeanpustuii. I[IpubGopsl W ycTpoiicTBa aBTOMAaTHYECKOTO
pEryJIMPOBaHMs  JIAaBICHUS, TEMIIEpaTypbl W  BI@KHOCTM mapa. Kiamanel  3anopHele,
npeoXpaHuTeNbHble U oOparHble. llpepbiBarenn BakyyMma. TepMoOcTaTHUECKHE BO3IYIIHUKH,
MexaHudeckue (unabTpel. [IpuBOABI Ul  UCHOJHUTENBHBIX ~MEXaHU3MOB 3allOPHBIX U
PEryJIUPYIOIIMNX YCTPOMUCTB..

4. Cucmembl C6ODG u eozepama KoHOeHcamd.

4.1. Cucremsl cOopa 1 BO3BpaTa KOH/IEHCaTa.

OHepro3¢p(eKTUBHBIE CXEMbl NAPOCHAOKEHHUS C UCIOJIb30BAHUEM TEIUIOTHI Iapa BTOPUYHOTO
BCKUITaHUA. YCTPOﬁCTBO KOHACHCATOIIPOBOOAOB. Tpe6OBaHI/I$I K Ka4Y€CTBY KOHJCHCATa. CTaHLUH
cbopa M OYMCTKM KOHJEHcaTa. 3alluTa KOHAEHCATOIPOBOJAOB OT KOppo3uH. CTaHLUU MEepeKauyKu
KOHJeHcaTa. BbIOOp KoHAeHcaTHBIX HacocoB. CoBMecTHas paboTa HacocoB B ceTH. Bompocsl
9KCIUTyaTalldd HAcoOCOB, IIOBBIIEHHE HAAEKHOCTH paboThl. IloBblmieHHe >PQPexkTUBHOCTH
UCIIOJIB30BAaHUs TEIUIOTHI BOJSHOTO Ilapa Ha MNpeaupusaTusax npomeinuieHHoctd U JKKX.
CenapaTopsl apa BTOPUYHOI0 BCKUIAaHUsL. CXeMbl BKIKOUEHUS CENapaTopoB B NApOKOHIECHCATHYIO
cucTeMy; oOBs3Ka cernaparopa..

3.3. Tembl NpaKTHYECKUX 3AHATHI
1. Ucnonp3oBanue napa B npomselnuieHHOCTH U JKKX B kauecTBe TemioHocuTens (2 napsl);
2. [TaponpoBobI (2 mapsl);
3. TexHosornueckue NoTpeOUTENN TEIIOBOM 3HEPruu B BUE napa (2 mapsl);
4. CucteMsbl cOopa U Bo3BparTa KoHAeHcaTta.(2 mapsbl).

3.4. TeMbl 1a00paTOPHBIX padoT
HE MPETyCMOTPEHO
3.5 KoncyabTanuu

Ayoumopuvie KOHCYAbmMauuu no Kkypcogomy npoekmy/pabome (KIIP)

1. KoHcynpTanMu HampaBleHbl Ha BBIIOJHEHHE pa3JIeIoB KYpCOBOTO IPOEKTa IOJ
PYKOBOJCTBOM HacTaBHHMKa (mpemogaBarens). B pamMkax yacoB Ha TIpyNIOBbIE
KOHCYJIbTAllMM pa30uparoTcsi HauOoJjiee BakKHbIE YacTH pacueTHBIX 3aJaHuil pasnena
"Ucnonp3oBanue napa B nmpoMsblnieHHOcTH 1 JKKX B kauecTBe TerioHocutens"”

2. KoHcynbTanuu HampaBi€Hbl Ha BBIOJHEHHE pAa3/eloB KypCOBOIO MpPOEKTa MOJ]
PYKOBOJCTBOM HacTaBHHMKa (mpemogaBarensi). B pamkax YacoB Ha TIpyNIoOBbIE
KOHCYJIbTAllMM pa30uparoTcsi HauOojiee BakKHBIE YACTH pacueTHBIX 3a/JaHuil pasnena
"[TaponipoBobI"

3. Koucynpranum HampaBieHbl Ha BBINOJIHEHHE pa3lelioB KYpCOBOTO IPOEKTa IOA
PYKOBOJCTBOM HacTaBHHMKa (mpemogaBarensi). B pamMkax wyacoB Ha TIpyNIOBbIE
KOHCYJIbTAllMM pa30uparoTcsi HauOojiee BaKHBIE YACTH pacueTHBIX 3a/JaHuil pasnena
"TexHONOrMYecKre NOTpeOUTENH TETJIOBOM SHEPTHH B BHIE TTapa”

4. KoHCynbTaluu HaNpaBieHbl Ha BBIMOJIHEHUE pa3lelioB KYypCOBOTO IPOEKTa IO
PYKOBOJCTBOM HacTaBHHMKa (mpemogaBarensi). B pamkax 4YacoB Ha TIpyNIoOBbIE
KOHCYJIbTAllMM pa30uparoTcsi HauOoJjiee BakKHBIE YAcTH pacuUeTHBIX 3a/JaHuil pasiena
"Cuctembl cOopa 1 Bo3BpaTa KOHeHcaTa."



[pynnosvie konucyaomayuu no pazoenam oucyunaunsl (I'K)

1. OO6cyxnaeHue MaTepuasioB 1o Keiicam pasaena "Mcnonb30BaHue mapa B IPOMBIIIICHHOCTH
u XKKX B kauectBe Ternonocurens”
OO6cyxaeHre MaTepualoB 1o keiicam paszzaena "l[lapornpooapr"”
3. OO6cyxaenue MaTepuaioB 1o keiicam pazjena "TexHOIOru4eckre NoTpeOnuTeNH TeIIOBOU
SHEpruu B BUJE napa"
4. OOcyxaeHue MaTepualioB o keiicam pazzaena "Cucrembl cOopa U Bo3Bpara KoHjeHcara."
Hnousuodyanvrvie KoHcyriomayuu no Kypcosomy npoemy /pabome (MKKII)

no

1. Koncynpranuu npoBojsaTcs mo pasneny "Mcmosb3oBaHue napa B NPOMBIIUIEHHOCTH U
KKX B kauecTBe TernoHocurens”
Koncynpranuu nposoasarcs no pasaeny "llaponpoBonsr”
3. KoHcynpramuu mpoBomATcs mo pasneny "TexHolormdeckue MOTPpeOUTENH TEIUIOBOM
SHEpPruu B BUjE napa”
4. KoHcynbTanuu npoBosaTcs 1Mo pazaeny "Cuctembl cOopa u Bo3BpaTa KOHAeHcaTa."
Texywuii konmpoas (TK)

N

1. KoHcynpranuu HampaBlieHbl Ha MOJyY€HHUE WHAUBUAYAIBHOTO 33aJaHUS AJIs BBHIIOJHEHUS
KOHTPOJIbHBIX MeponpuaTuil mo pasnaeny "lMcnonap3oBaHue napa B HPOMBILUIEHHOCTH U
KKX B kauecTBe TermoHocurens"

2. KoHcynbranuu HampaBJeHbl HA MOJyYSHHE WHAWBUIYAIBHOTO 3aaHUS JUISl BHITIOJTHEHHS
KOHTPOJIBHBIX MeponpusATuil o pasaeny "[laponpoBoast”

3. Koncynpranum HampaBieHbl Ha MMOJyY€HHE WHIUBHYaIbHOTO 3aaHUS JJISI BHITOJIHEHHS
KOHTPOJBHBIX MEpOnpuaTUil mo pazaeny "TexHomorndeckue MOTPEOUTENH TEIUIOBOM
SHEpPruu B BUjE napa”

4. KoHCynbTallMM HAIPaBJICHbI HAa MOJYyYEHHE WHAWBUIYATBHOTO 3aJaHUS JIJISl BHIMOTHEHUS
KOHTPOJIbHBIX MEPOTIPUATHIL 110 pa3neny "Cucremsl cOopa u Bo3BpaTa KoHJeHcara."

3.6 TemaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekT/ paboTa HEe MPEAyCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

Howmep paznena
JUCIUILINHBI (B

OueHo4YHOE CPEACTBO
(TUII ¥ HAUMEHOBAHUE)

3amnaHUpOBaHHBIE PE3yAbTaThl 00yUEHUs IO JUCIUILINHE Konst
(B COOTBETCTBHHM C pazneisiom 1) HWHJIUKAaTOPOB COOT];e?lT ;3 e
1] 2]3]4
3HaTh:
OCHOBHBIE HCTOYHUKH HAYYHO-TEXHHUUECKON MH(POPMAIINH 110 CHCTEMaM VJT-31ics + [TpoBepounas padora/bazoBsie
MapoCHAOKEHUS IO CUCTEMaM MMapOCHA0KCHUS TTPEIITPUSATHIH ’ MOHSTHUSA
0COOEHHOCTH JKCILTyaTalluy CUCTEM MapOCHAOKEHHUS TPOMBIIITICHHBIX VJT-31ics + JHoxinan/CucreMsl Bo3Bpara
TIPETPUATHHA KOHJIeHCaTa
OCHOBHBIE XapaKTEPUCTUKU CHUCTEM MapOCHAOKEHUS TPOMBIIIICHHBIX VJT-31ics + Hoxunan/TexHnonoruueckue
peNNpUATHH ) noTpedUTENN napa
AKCIUTyaTal[MOHHBIE CBOMCTBA Mapa Kak YHEPTOHOCUTEIS VJT-31ics + KontponbHas
pabora/ITaponpoBoIbI
Ymersb:
aHAJIM3UPOBATh PE3YNbTaThl 00CIEAOBAHUS CUCTEM MMAPOCHAOKEHUS U JHoxinan/CucreMsl Bo3BpaTa
PEKOMEHIOBATh SHEPTOCOEPETAIONINE MEPOTIPUSITHS TIPH IKCIUTyaTaIlluu NJ1-3nk-3 + | KOHJeHcaTa
CHCTEM MapOCHA0KEeHUS
CaMOCTOATENILHO Pa30upaThCsi B HOPMATUBHBIX METOJAMKAX pacueTa u V-3 + [TpoBepounas pabora/bazoBbie
MIPUMEHSITh UX JIJISl pelIeHHs] TIOCTABJICHHOM 3a1a4u MOHSITUS
MPUHUMATP PEIICHHS, ONIPEIEIIATh TOPSIOK BHIIOTHEHUS PadoOT VJ1-3mcs 4 KontponsHast
) pabota/ITaponpoBob!
OCYIIECTBIISITH MIOMCK M aHAJTM3UPOBATh HAYYHO-TEXHUIECKYIO VJ1-3mcs 4 Hoxknan/TexHomornaeckne
MH(OpPMaIHIO U BBIOMpPATh HEOOXO0AUMYIO HH(OPMAIIHIO HOTpeOUTEH Mapa
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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
3 cemecTp

Dopma peanuzanuu: OOMeH JICKTPOHHBIMH JOKYMEHTaMH
1. Cuctemsbl Bo3BpaTa KoHaeHcaTa ([Jokmam)

dopma peanuzaimu: [TucbMennas padora
1. bazoBeie nmoustus (IlpoBepounas padbota)

Dopma peanmzanuu: [IpoBepka 3aganus
1. ITaponrpoBoas! (KontponpHas pabota)
2. Texnonoruueckue norpeduTenu mapa (Jloxman)

bannpHO-peNTHHIOBask CTPYKTYpa AUCLUIUIMHBI SBIISIETCS IPUIIOKEHUEM A.

4.2 IlpoMe:xyTOUYHasl aTTECTALUSA 110 AUCHHUILJIMHE

3auem c oyenxou (Cemecmp Ne3)
Onenka ompenensercs B cooTBeTCTBUM C [lonokeHuem o OayibHO-PEHTHMHIOBOM cHUCTeME AJIs
ctynentoB HUY «MOW» Ha ocHOBaHMHM CEMECTPOBOM M aTTECTALIMOHHOMN COCTaBIISIFOIIMX.

B nunnoM BeICTaBIsETCS OICHKA 3a 3 CEMCCTD.

Ipumeyanue: OneHOYHBIE MAaTEPUAIBI 110 TUCIUILIMHE IPUBECHBI B (DOHIE OLEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHbI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. I[TapoBble 1 ra3oBble TYPOUHBI : Y4EOHUK ISl BY30B IO clieluanbHOCTH "TerioBbie
anekTpuueckue ctanuuu" / M. A. Tpyounos, u ap. ; pea. A. I'. Koctiok, B. B. ®ponos. — M. :
Dueproaromuszaat, 1985. — 352 c.;

2. INaiikun, U. X. Kongencaroorsoguuku / U. X. [Naiikun. — Jlenunrpan : Mammnoctpoenue, 1985.
—144 c.;

3. JIeGenes, I1. JI. TernooOMeHHBIE, CYITMIBHBIE U XOIOIUIbHBIE YCTAHOBKU
(TerioMaccoOOOMEHHBIE U XOJIOIUIIbHBIE YCTAHOBKH) : YUEOHUK JIJIsl BY30B IO CIHEIUATBHOCTH
"IIpomsiinennas TemnosHepreruka” / I1. /1. JleGenes. — 2-e u3a., nepepad. — M. : Dueprus, 1972. —
317 c.;

4. llIxaposckwii A. JI.- "TeruiocHabxenue", (2-e u3g., crep.), U3narenscrBo: "Jlans", CaHKT-
[TeTepOypr, 2020 - (392 c.)

https://e.lanbook.com/book/136185;

5. C. A. ®apamazos- "ObopynoBanue HeTenepepadaThIBAIONINX 3aBOJOB M €0 dKCILTyaTanus ",
N3natensctBo: "Xumusa", Mocksa, 1978 - (352 c.)
https://biblioclub.ru/index.php?page=book&id=447865.

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe odecrneyeHue:

1. CIO "TIpomereit";
2. Office / Poccuiickuii makeT o(hpUCHBIX IPOrpamm;
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3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;
4. Dr.Web;
5. Acrobat Reader.

5.3 UuTepHeT-pecypcsl, BKJAOYas NpodeccHOHATbHBIE 0a3blI JIaHHBIX U HH(POPMAIIHOHHO-
CIIPAaBOYHbIE CHCTEMbI:

1. 3BC Jlans - https://e.lanbook.com/

2. 3BC "YHuBepcuTeTcKasi 0u0JMOTEKAa OHJIAlNH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunas s;1ekTpoHHas 0udamoreka - https://elibrary.ru/

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

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITJIMHBI

Tun nomemeHus Homep aynuropun, Ocnamenne
HaMMeHOBaHHe
VY4eOHble ayAUuTOpUU IS 3-207, CTEJUIAX JUIS XpaHEHUS KHUT, CTYII, IKad,
IIPOBE/ICHUS JIEKLIMOHHBIX KomnbroTepHblit mKkad Juig XpaHeHUs: THBEHTaps, CTOJI

3aHATHI U TEKYLIETO
KOHTPOJIA

kiace kag. "I[ITC"

OUCHMEHHBIN

VY4eOHble ayAUTOpUU IS 3-207, CTEJUIAX JUIS XpaHEHUS KHUT, CTYII, IKad,
MIPOBEJICHUS TPAKTUYECKUX KomnerotepHslit mkad A7 XpaHEeHUs] HHBEHTaps, CTOJ
3anstui, KP u KII kyacc kag. "I[ITC" IIACbMEHHBIN
Y4eOHble ayAUTOpUU IS 3-207, CTeIUIaX Ui XpaHEHUsl KHUT, CTYJ, mKad,
MIPOBEICHUS KommsrotepHsIit mikad I XpaHSHUS HHBEHTApPS, CTOJI
MIPOMEXKYTOUHOU kiace kag. "IITC" MUCbMEHHBIN
aTTeCcTalluu

Ilomenienus st
CaMOCTOSITENIbHOM pabOThI

HTB-303,
JlexumnonHas
ayIUTOpUs

CTOJI KOMIIBIOTEPHBIH, CTYJI, CTOJ
MIACBMEHHBIN, BEIIAJIKA I OJEXKIbI,
KOMIIBIOTEPHAs! CETh C BBIXOZOM B
HHTepHeT, KOMIIBIOTED NEPCOHAIBHBIN,
IIPUHTEDP, KOHIULIUOHED

TTomemenust misa
KOHCYJIbTUPOBAHUS

B-204, Kabuner

COTPYIHUKOB Kad.

"HTC"

CTeJIJIaX, CTOJI MPEenoiaBaTes, CTOJ JIs
OPITEXHUKH, CTYJ, IIKad A TOKYMEHTOB,
mKad A1 01eKAbl, KOMIIBIOTED
NIEPCOHAJIbHBIN, TPUHTEP, XOJIOAUIBHUK

HOMeHICHI/Ifl AJI XpaHCHUA
o0opymoBaHus U y4eOHOTO
WHBEHTaPS

B-206, Kabuner

COTPYIHUKOB Kad.

"HTC"

CTYJ, Kad i JOKYMEHTOB, CTOJI
MIMCbMEHHBIN, KOHAULIUOHED, IUIIJIOMHBIE U
KYpCOBbIE pabOThI CTY/IEHTOB

12




IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

Cucrembl TapoCHA0KEHUS! TPOMBIIIIEHHBIX MPEATPUSITHIA

(Ha3BaHME AUCIMILIMHBI)

3 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

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

bazossie moustus (IIpoepounas padbora)
[TaporrpoBoas!l (KontponsHas padora)
TexHomornueckue nmorpedburenu napa (Joxmam)
Cuctembl Bo3Bparta koHjaencara (loxmnan)

Bujx npome:xyTo4HOI aTTecTanMu — 3a4€T C OLIEHKOM.

WNnnexc KM- | KM- | KM- | KM-
Howep Paszgen nucnurnimHbl KM: L 2 3 4
pasnena Henens 4 8 12 14
KM:
1 Hcnons3oBanue napa B npoMsinuieHHOCTH U JKKX B
Ka4yeCTBE TEIJIOHOCUTES
11 Hcnons3oBanue napa B npoMsinuieHHOCTH U JKKX B +
] Ka4yeCTBE TEIJIOHOCUTES
2 [TaporrpoBobI
2.1 [TaporrpoBobI +
3 TexHonornueckue noTpeduTeNN TEMI0BOM SHEPTUU B BUIE
napa
31 TexHonornueckue noTpeduTENN TEMI0BOM SHEPTUU B BUIE +
' napa
4 Cucremsl cOopa 1 BO3BpaTa KOHAEHCATA.
4.1 Cuctemsl cOopa 1 BO3BpaTa KOHJIEHCATA. +
Bec KM, %: | 25 25 25 25
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