MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienue noarorosku/cnenuaiabioctsh: 13.03.01 TeniooHepreTnka u TEMJI0TEXHHKA
HaumenoBanue o6pa3oBare/ibHOM nporpamMmbl: TemioBble 3JIeKTPUYECKHe CTAHUMHT
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yueHusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
ITAPOBBIE DOHEPTETUYECKHUE KOTJIbI

BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»

YacTb 00pa3oBaTeIbHOM

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil
MPOrPaMMBblL:

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.05.02

5 cemectp - 8;
6 cemecTp - 6;
Bcero - 14

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

Yacos (Bcero) no yueoHomy
MJIAHY:

504 yaca

5 cemectp - 64 yaca;
Jlekuuu 6 cemectp - 28 yaca;
Bcero - 92 yaca

5 cemectp - 32 yaca;
IIpakTnyeckue 3aHATHSA 6 cemecTp - 14 yacos;
Bcero - 46 yaca

5 cemecTp - 16 yacos;
JlaGopaTopHble pa6oThI 6 cemecTp - 14 yacos;
Bcero - 30 yacos

5 cemecTp - 18 yacos;
KoncyabTanum 6 cemecTp - 16 yacos;
Bcero - 34 yaca

5 cemecTp - 153,2 yaca;
CamocTrosiTesibHasi padoTa 6 cemecTp - 139,2 yaca;
Bcero - 292.4 yaca

B TOM uncJje Ha KII/KP He NMpeyCMOTPeHO YUeOHbIM IVIAHOM

5 cemecTp - 4 yaca;
HNnas koHTakTHas padora 6 cemecTp - 4 yaca;
BCero - 8§ yacos

BKJIIOYAs:
TecTupoBanue

ITepexpecTHbIii onpoc
KonTpoJsbHas pagora

HpomemyTquaﬂ aTTrecrauud:

JK3aMeH 5 cemectp - 0,5 uaca;
3amuTa KypcoBoii padoThI 5 cemectp - 0,3 uaca;
3amuTa KypcoBoii padoThI 6 cemectp - 0,3 uaca;
JK3aMeH 6 cemectp - 0,5 yaca;
Bcero - 1,6 yaca
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1. IEJIX U 3AJTIAYN OCBOEHUSA JUCHUIIJIMHBI

Lenb ocBoeHUs] AUCHUILUIMHBI. U3y4Y€HHE KOHCTPYKIUH, (PU3NYECKUX TPUHIMUIOB pPabOThI,
IpoIeccOB B Tra3oBod W paboueil cpemax, pacuera W MPOEKTUPOBAHMS, XapaKTEPUCTHK, OCHOB
9KCILTyaTalluy ¥ MPOMBIILICHHOTO MPUMEHEHHSI TaPOBBIX KOTJIOB.

33)13‘11/1 AUCHHUIIIMHBI

- IOJIyYeHHE MPAKTUYECKUX 3HAHUH 110 KOHCTPYKIMU U IPOEKTUPOBAHUIO TAPOBBIX KOTJIOB B
COCTaBE OOBEKTOB ANEKTPOIHEPIETUKH;

- YMEHUE IPUHUMATh TEXHUUYECKUE PELLICHUSI ITPU BBIIOJIHEHUH PEKOHCTPYKIMH KOTJIA.;

- YMEHME BBIIOJHATH TEIUIOBBIE PACUETHI TOBEPXHOCTEN KOTJIa U THAPABINYECKUE PACUETHI
JBYO)KEHUS paboyero Teja B HUX..

dopmupyembie y 00y4aronierocs KOMneTeHIHH U 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTEeHIHI !

Koa m HauMeHOBaHHue
KOMIIeTeHIINH

Kox 1 HamMeHOBaHHe
HHIMKATOPA T0CTHKEHHS
KOMIIETEeHI{UH

3anaHupoBaHHbIE Pe3yJbTATHI 00yYeHH s

ITK-1 Crocoben
y4acTBOBAaTh B
MIPOU3BOACTBEHHO-
TEXHOJIOTHYECKOMN
JeATEeILHOCTH B chepe
TEIIOPHEPTETUKHU U
TEIIOTEXHUKH

N J-3nk-1 demoHcTpupyet
MMOHMMAaHHE TTPUHIIUIIOB U
PEKUMOB pabOTHI 0OBEKTOB
poQeCCHOHAIBHON
JESITETILHOCTH U
3aKOHOMEPHOCTEH MPOIIECCOB,
MPOUCXOJIAIINX B HUX

3HATh:
- IpaBuUJIa COOTIOICHUS SKOJIOTUIECKON
0€3011aCHOCTH Ha TEIUIOBBIX
ANEKTPUYECKUX CTAHLIUSX;;

- HOPMATUBHBIC ITPABOBLIC TOKYMCHTEI B
CBOEI1 MpodecCHOHATBHOM e TEeNbHOCTH,
3HaThb KﬂaCCI/I(bI/IKaIII/IIO IMapOBbIX KOTJIOB U
CYIIHOCTb IMTPOUCXOISIINX B HUX
MPOIIECCOB, A TAKXKE KITACCUPUKAIIIO U
XapaKTEPUCTHKU TOIUIUB, CIIOCOOBI UX
CKUTaHU;.

YMETB:
- QaHAJIM3UPOBATH HAYYHO-TEXHUYECKYIO

nH(popMaIrio, U3ydaTh OTEYECTBEHHBIN U
3apyOeKHBIN OIBIT O KOTEIbHBIX
arperarax;

- CAaMOCTOSITEJIbHO MPUHUMATh PELICHHUS,
IJIAaHUPOBATh U YUaCTBOBAThb B
MPOBE/ICHUH MJIAHOBBIX MCIIBITAaHUI
TEXHOJIOTUIECKOTO 000PYIOBaHHS MTPH
NpoBeIeHUH 1abopaTopHbIX padoT Ha TOL]
B paMKax cBO€il nmpogeccroHanbHON
KOMIIETEHIHH. .

IIK-1 Cnocoben
y4aCTBOBATh B
IPOM3BOJICTBECHHO-
TEXHOJIOTHYECKOH
NesITeILHOCTH B cdepe
TETUTOIHEPTETUKH U
TEMJIOTEXHUKH

N-4nk-1 IpuanmMaet
000CHOBaHHBIE TEXHUUECKHUE
pelieHus npu pa3paboTke
CXEM W/WJTN KOHCTPYKIIMH
AIIEMEHTOB OOHEKTOB
poQeCCHOHATBHON
JESITEIIbHOCTH

3HATh!
- TUIIOBBIE METOJUKU U CTaHJIapPTHHIE
CpecTBa aBTOMAaTHU3alUU
IIPOEKTUPOBAHMSI B COOTBETCTBUH C
TEXHUYECKUM 3a1aHUEM, 3HATh METOAbI
BBITIOJTHEHUS] KOHCTPYKTOPCKUX U
MOBEPOYHBIX PAacueTOB KOTJIa U €ro
[IOBEPXHOCTEH;.

YMETh!
- CIIOCOOHOCTBIO MMPOBOJUTH PACUETHI 110
TUIIOBBIM METOJIMKAM U IPOEKTHPOBATh
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Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

OTACJIBHBIC ACTAJIN U Y3JIbl KOTCIbHBIX
arperaTtoB U yCTaHOBOK C UCIIOJIb30BAHUCM
CTaHJApPTHBIX CPCACTB aBTOMATU3alllU
MMPOCKTUPOBAHUA B COOTBECTCTBUU C
TCXHUYCCKUM 3aJaHUECM.

2. MECTO JUCHHUILIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM NPOT'PAMMBI BO

JucuunimHa OTHOCUTCS K OCHOBHOM IpodecCHoHaIbHON 00pa3oBaTelbHON nporpaMme TeruioBbie
anektpuueckue cranuuu (mpamee — OIIOII), nanpasnenuss moarotoBku 13.03.01 Temnosnepretuka u
TEIUIOTEXHHKA, YpOBEHb 00pa30BaHUsl: BhICIIee 0Opa3oBaHue - OaKkaJaBpHar.

bazupyercs Ha ypoBHE cpeqHero o01ero oopa3oBaHus.

Pe3ynbpTaThl 00y4eHus, MoJydeHHbIE P OCBOEHUH JTUCLUIUIMHBI, HEOOXOIMMBI IIPU BBIITOJHEHUN
BBIIYCKHOM KBaJU(UKALMOHHON PabOTBHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyI0eMKOCTh JUCHIUIUTMHBI cocTaBisieT 14 3aueTHpIX eaunull, 504 yaca.

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

Pasesb1/TeMbl § 5| e ™ S
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHAA paboTa 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 O030p pa3BUTHS 25 5 6 2 2 - - - - - 15 - Ilodzomogka K npaKmu4ecKum 3aHAMUAM:
KOHCTPYKIMH MapOBBIX Nzyyenne marepuana no pazaeny "O630p
KoTJI0B. COBpEeMEHHBIE Pa3BUTHUSI KOHCTPYKIHUIT MAPOBBIX KOTJIOB.
THIIBI CoBpeMeHHbIe TUIIBI" TOATOTOBKA K
11 O030p pa3BuTHUS 25 6 2 2 - - - - - 15 - BBINOJIHEHHIO 33JJaHUH Ha IPAKTHYECKUX
KOHCTPYKLUH NapOBBIX 3aHATHAX
koTsI0B. COBpEeMEHHbIE Ilo020mo6Ka K ayOumopHnovim 3aHAmMuAM:
THIIBI ITpopaboTka nexunu
Ilo0z0mogKa K meKyuiemy KOHmpoio:
[oBTOpenue maTepuana mo paszaeny "Oo630p
Pa3BUTHSI KOHCTPYKIHUIT MApOBBIX KOTJIOB.
CoBpeMeHHbIE THIIb"
Ilooz0mogka K nabopamopHoii padbome:
[ToaroroBka k maboparopuoit padore Nel
Ilodzomogka Kypcosoii pabomet: ITonroToBka
pasnena KypcoBoit paboTsl "O3HaKOMIIEHHE C
3aJaHUeM Ha IPOEKT, C METOJIUUECKHUMHU
YKa3aHUSIMH, ATTOPUTMOM IIPOEKTUPOBAHUS U
HCXOJIHBIMU JTaHHBIMHU KYPCOBOH paOOTHI".
Camocmoamenvhoe usyuenue
meopemuueckozo manepuana: zydenve
JIOTIOJTHUTENBHOTO MaTepHaa o pas3zierny
"O030p pa3BUTHS KOHCTPYKIMH MApOBBIX
koTi10B. COBpEeMEHHBIE THITHI"
H3yuenue mamepuanos 1umepanmypHsix
UCIOYHUKOG:
[1],10 - 24
2 TonnmBo 1151 KOTJIOB H 22 6 2 4 - - - - - 10 - Iloozomoexa Kypcosoii padomei: 1lonroroska
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€TI0 IMoATroTOBKA K
CXXHUTI'aHUIO

2.1

TonauBo A1 KOTJIOB U
€TI0 IMoAroTOBKAa K
CKUTaHHIO

22

10

paznena "Pacuer pacxona Torumsa u KITJ]
JTAHHOTO KoTyoarperara’ KypcoBOi pabOThI
IloozomosKka K npaKkmuuecKum 3aHamusim:
Wzyuenne matepuana mo paszgeny "Tormmso
IS KOTJIOB M €r0 ITOATOTOBKA K CYKUTAHHUIO"
IMOJrOTOBKA K BBHIIIOJIHEHMIO 3aJaHUH Ha
MIPAKTUIECKUX 3aHATHIX
Tloozomoska K ayoumopHviM 3aHAMUAM:
[IpopaboTka JIEKIINH, BEIITOIHEHHE U
MOJITOTOBKA K 3aIuTe J1a0. paboTh
CamocmoameibHoe uzyuenue
meopemuueckozo mamepuana: Vzyuenue
JIOTIOJTHUTEIFHOTO MaTepuana Mo pa3aeny
"TommBo 11 KOTJIOB H €r0 IOJAr0TOBKA K
COKMTraHuio"
Iloozomosxka Kk nadopamopmnoil pabome:
[MonroroBka k maboparopHoit padore Ne 1
Iloozomoeka K mekyuwiemy KOHmMpoio:
[ToBTOpeHune marepuana no pasaeny "Tomauso
I KOTJIOB U €ro IOATOTOBKA K COKUTAHHUIO"
Tloozomosxka pacuemuvix 3a0anuii:
[ToaroToBka paszjena pacueTHOTO 3a/IaHus TIO
TEOPUU TOPECHHUS
H3yuenue mamepuanog 1umepamypHslx
UCHOUHUKOB:

[1],31-52,84 - 106

[2], 24 - 40

MexaHn3M ropeHus,
00BEMBI IPOTYKTOB
cropanust. KITJ] kotiia

26

10

3.1

MexaHn3M ropeHus,
00BEMBI IPOTYKTOB
cropanus. KITJ[ xotna

26

10

Ilo020mo6Ka K meKyuiemy KOHmpoJiio:
IToBTOpEHNe MaTepuaa Mo paszaety
"MexaHU3M ropeHHs, 00bEMBI IPOIYKTOB
cropanus. KITJ] kotma"

Iloozomogka Kk nabopamopnoii padome:
IMoaroroBka x nmaboparopHoii padote Ne 1
Iodzomoeka K ayoumopHvimM 3aHAMUAM:
[IpopaboTka JIEKIINH, BEIITOJHEHHE U
MOJITOTOBKA K 3amuTe 1ab. paboThI
Iloozomoexa K KORmMPONbLHOU padome:
W3ydyenue MaTepuanos 1o paszneny MexaHuzm
ropeHusi, 00bemMsl IpoayKkToB croparus. KI1J]
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KOTJIa ¥ TIOJITOTOBKA K KOHTPOJIBHOM paboTe
Iloozomoska Kypcoeou pavomot: Ilogroropka
paznena "Pacuer pacxona Torumsa u KITJ]
JAHHOTO KoTioarperara’

Iloozomoeka K npakmuyueckum 3aHAmusam.
Wzyuenne maTepuana mo pasgeny "MexaHU3M
TOpeHus1, 00beMBbI TPOTyKTOB cropanms. KI1/]
KoTia" IMOATOTOBKA K BBITTOJIHEHHUIO 3aJaHUI Ha
MIPAaKTUIECKUX 3aHATHIX

CamocmoamenbHoe uzyuenue
meopemuueckozo mamepuana: VIzyuenue
JIOTIOJTHUTENFHOTO MaTepuana o pa3aeny
"MexaHH3M FOpeHHUs, 00bEMBI IPOTYKTOB
cropanus. KI1JI xotma"

Iloozomoska pacuemmuvix 3a0anui:
[MoxroToBka pa3mena pacdeTHOTO 3aaHUS 110
TEOPHUH TOPCHUS

H3yuenue mamepuanos 1umepamypHslix
UCMOUHUKOB:

[1], 108 - 137
[2], 46 - 62
[4], 48 - 55
[6], 69 - 97

4 [MpuHIHATIBI 28 14
KOHCTPYUPOBAHHUS U
pacuera TOmoYHOMI
KaMepbl
4.1 [MpuHIHATIBI 28 14

KOHCTPYHPOBAHUS U
pacyera TONOYHON
KaMmepsl

Iloozomoska K mekywiemy KOHMPOJIO:
IToBTOpEeHue MaTepuana no pasaeny
"[IpHHIUIIBI KOHCTPYUPOBAHUS U pacyeTa
TOTIOYHOM KaMephI"

Ilod2omoeka pacuemno-zpaguueckozo
3adanus: [TonroToBKa 3CKM3a YepTeKa
TOTIOYHOU KaMepHhI

Tloozomoexa Kk nadopamopuoil pabome:
IMoaroroBka x nmaboparopHoii padote Ne 1
Ilo0zomoeKka K ayoumopHsim 3aHamusim:
[TpopaboTka JEeKIH, BHITIOJTHEHUE H
MOJITOTOBKA K 3amuTe 1ab. paboThI
Iloozomoeka K KoHmpobHOU pabome:
N3ydenne matepuanoB mo pazaeny [IpuHImmb
KOHCTPYUPOBAHUS U pacyeTa TOMOYHON KaMephl
Y TIOJITOTOBKA K KOHTPOJIBHOHM paboTe
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Ilodzomogxa Kypcosou padbomut: IlonroToBka
paszena "Omnpenenenue rabapuTHBIX
XapaKTepUCTUK TOTIOUHON KaMephl KoTaa"
I10020mo6Ka K npaKmu4eckum 3auAMuaM:
Wzyuenne matepuana mo pasgeny "[IpuHIUIBI
KOHCTPYHPOBAHUS U pacyeTa TOMOYHOM
KaMepbl" TOJATOTOBKA K BHITIOJTHEHUIO 3aJaHU
Ha MPaKTHYECKNX 3aHATHIX
Camocmoamenvroe usyuenue
meopemuueckoz2o manepuana: N3ydenne
JIOTIONTHUTEIBHOTO MaTepraa 1o pasaery
"IIpuHIUIIBI KOHCTPYHUPOBAHUS U pacdeTra
TOIIOYHOM KaMephI"

H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:

[1], 138 - 164
[2], 70 - 96
[7], 25 - 230

5 YcmoBust paboTHI 22 10
KOHBEKTHUBHBIX
HOBEPXHOCTEH Harpena
5.1 YcmoBust paboTHI 22 10

KOHBCKTHUBHBIX
[IOBEPXHOCTEN Harpesa

Ilo0z0mogKa K meKyuiemy KOHmMpoio:
[ToBTOpeHne Marepuana no pasaeny "YcnoBus
paboTHI KOHBEKTUBHBIX TOBEPXHOCTEH Harpesa"
Iloozo0mogka K nabopamopHoii pabome:
IMoaroToBka Kk tabopatopHoii padote Ne 5-6
Ilo020mogKa K ayoumopHsM 3aHAMUAM:
[IpopaboTka JeKIIH, BEIOTHEHUE U
MOJICOTOBKA K 3amute jab. paboThl
I10020mogKa K KOHmMpPONbHOU padome:
W3yyenne marepnalioB 1o paszaerny Y cloBus
paboTHl KOHBEKTHBHBIX TIOBEPXHOCTEH Harpena
U TIOJITOTOBKA K KOHTPOJIBHOW padoTte
Ilo020mogKa K npaKmu4eckum 3auAmuam:
W3yuenune maTepuana mno pasgeny "YcinoBus
paboThl KOHBEKTHBHBIX IIOBEpXHOCTEH Harpesa'
MTOJITOTOBKA K BBITTOJIHEHHIO 3aJaHUN Ha
MPaKTHYECKUX 3aHITUSIX

Camocmoamenvroe usyuenue
meopemuyeckozo mamepuana: VI3yaenue
JIOTIONTHUTEIHHOTO MaTepraia 1o pasaery
"YcaoBus paboThl KOHBEKTHBHBIX




MOBEepXHOCTeil Harpesa"
H3yuenue mamepuanoe 1umepamypHbix
UCIMOYHUKOG:

[1], 54 - 83
[4], 66 - 76
6 CrpowutenbHbIC 12 4 Iloozomoeka K ayoumopHvlm 3aHAMUAM:
KOHCTPYKIUH PO(HIH [IpopaboTka JIeKIIH
MapoBBIX KOTJIOB Ilodzomogxa Kypcosou padomui: BeinonHeHne
6.1 CrpowutenbHbIC 12 4 paszena "OmnpeneneHue rabapuTHBIX
KOHCTPYKIUH Ipodun XapaKTEePUCTUK TOTIOYHOI KaMepsl KoTia"
MapOBBIX KOTJIOB Camocmoamenvroe usyuenue
meopemuuecko2o mamepuana: VIsyaenue
JIONOJTHUTENBHOTO MaTepHaia o paszeiny
"CrpouTenbHbIe KOHCTPYKIIUH TPOdUIIN
MapOBBIX KOTJIOB"
Ilooz0mogka pacuemuo-zpagduueckozo
3adanusa: [1oaroToBKa 3cKn3a KOHCTPYKIMN
Kapkaca IapoBOro KoTia
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOB:
[1],77-79
7 Konctpykunu 22 14 Ilo0zomoeka K meKyuiemy KOHmMPOJIio:
CIEIHMAIbHBIX MAPOBBIX IToBTOpEHNE MaTepuaa no paszaeity
KOTJIOB "KoHCTpyKIIuH CHieIiaIbHbIX TapOBBIX KOTIOB"
7.1 Konctpykunu 22 14 Iloozomoexa pacuemuo-zpaduueckozo
CIIELUAJIbHBIX [TaPOBBIX 3adanua: I1oaroToBka yeprexa ropeaoyHoro
KOTJIOB YCTPOICTBA, 3CKN3a CTPYKTYPBI CTPYH

IIoozomoeKka K ayoumopHsim 3aHamusam:
[IpopaboTka IeKIm

Tloozomosxa Kk KOHmMPOIbHOUL pabome:
Wzydenne MaTepuaioB Mo pas3uery
KoHcTpyKknuu crieruaibHBIX TapOBBIX KOTIOB U
MOJITOTOBKA K KOHTPOJIBHOI paboTte
IloozomosKka K npaKkmuueckum 3aHamusim:
M3yuenne marepuana o pasueny
"KoHCTpyKIIuH CrieIiaIbHbIX TapOBBIX KOTIOB"
IIOATOTOBKA K BBIIIOJTHCHUIO 3aﬂaHHﬁ Ha
HpaKTI/I‘[eCKI/IX 3AHATUAX

CamocmoameibHoe usyuenue




meopemuueckozo manepuana: N3ydenne
JIOTIOJIHUTENBHOTO MaTepuaa 1o pasjery
"KoHCTpyKIuH creiaibHbIX TapOBBIX KOTIOB"
Ilod2z0moeka pacuemnvix 3a0anu:
IMoaroroBka pa3zaena pacyeTHOTO 3aJaHUS 110
TEOPHHU FOPEHHS

8 Kunernka XMMHYECKUX 20 10
peakuuii TOpeHusl.
8.1 Kunernka XMMHYECKUX 20 10

peakuuii TopeHusl.

Tloozomoska K ayoumopHviM 3aHAMUAM:
[IpopaboTka JIEKIINH, BEITOITHEHHE U
MOJITOTOBKA K 3amuTe 1ab. paboTHI
Iloozomosxa oomawnezo 3a0anus:
[ToaroroBka qOMaIIHETO 3aJaHUs HAIIpaBJICHA
Ha OTPabOTKY YMEHUIl peleH s
npodecCHOHATBHBIX 3a1a4. JloMalHee 3a1aHue
BBIJIAETCS CTYJIEHTaM 110 U3Y4YEHHOMY B paszelie
"KuHeTnka XMMHUYECKUX peakiui ropeHus."
Marepuainy. JlOmOJIHUTENBHO CTYACHTY
HEO0XOIUMO U3YyUUTh JUTEPATYPY U pa3oOparts
TIPUMEPHI BBITIOTHEHUS TOTOOHBIX 3aJaHHH.
[IpoBepka goMaIIHETo 3aJaHHs IPOBOIUTCS IO
MIPeCTaBICHHBIM MTUCHBMEHHBIM pa0oTaM.
Iloozomosexa K KOHmMPOIbHOUL padome:
W3yuenne maTepuaios mo pasneny Kunernka
XUMHUYECKHUX PeaKInii TOPEHHUS. U TIOJITOTOBKA K
KOHTPOJIBbHOI! paboTe

Iloozomoska K npakmuueckum 3auamusim:
Wzyuenne matepuana no paszneny "Kuneruka
XMMHUYECKHX PEaKIMi ropeHus." OATr0TOBKa K
BEITTOJTHEHUIO 33JJaHUH Ha MTPAKTHYECKIX
3aHATHAX

Camocmoamesibnoe usyuenue
meopemuuecko2o mamepuana: I1oaroroska
pazjiena pacueTHOro 3a/laHusl 10 TEOPUHU
rOpeHust

Iloozomoeka pacuemuvix 3a0anuii: 3a1anus
OPHUEHTUPOBAHBI HA PEIICHUS MUHHU32/1a4 TI0
pasneny "KuHeTnka XUMUYECKUX PEaKIUit
ropenus.". CTyIeHThl HEOOXOUMO MMOBTOPUTH
TEOPETUIECCKUI MaTepHuall, pa3o0paTh MPUMEPHI
pelIeHns aHAJOTHYHBIX 3aJ1a4. IPOBECTH
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pacueTsl 10 BapUaHTy 3aJaHUsl U ClIeNaTh
BBIBOJIbI. B KadecTBe 3aaHUs UCHOIB3YIOTCS
CIEIyIOUIe YIPaKHEHHUS:

Ilo0z0mogKa K meKyuiemy KOHmpoJio:
[ToBTOpenne maTepuana mo pasaeny "Kurernka
XAMAYECKHUX PeaKkuii ropeHus."

H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

[5],7 - 38

TypOynentras
mddy3us u

TypOyJIEHTHBIE CTPYH.

16

10

9.1

TypOynenTnas
mddy3us u

TypOyJIEHTHBIE CTPYH.

16

10

Ilod20moeKka K KOHMPOIbHOU padome:
W3yueHne maTepuaoB Mo pas3zaeiny
TypOynentras nudy3ust 1 TypOyICHTHBIC
CTPYH. U MOJITOTOBKA K KOHTPOJIbHOI padoTe
Ilodzomogka K ayoumopHlm 3aHAMUAM:
IIpopaboTka JIeKIHH

CamocmoamensHoe usyuenue
meopemuyueckozo mamepuana: VI3yaenue
JIOTIONTHUTEIHHOTO MaTepralia o pasaery
"TypOyneHtHas nupdy3ust ¥ TypOyICHTHBIE
crpyu."”

Ilo0zomoeKka K npaKmu4ecKum 3aHAMUAM:
N3yueHnne marepuana no pasueny
"TypOynentras nudy3ust 1 TypOyICHTHBIC
cTpyu." MOATOTOBKA K BBITIOJHEHUIO 3aJJaHIH Ha
MPAKTUYCCKUX 3aHIATUIX

IlodzomogKa K meKkyuiemy KOHmMpOJo:
IToBTOpEeHue MaTepuana no pasaeny
"TypOyneHtHas nudpy3ust ¥ TypOyICHTHBIE
crpyun."

Ilod20moeka pacuemnvix 3a0anui:
[MoxroToBka pasmena pacdeTHOTO 3aaHUS 110
TEOPUH TOPCHUS

H3yuenue mamepuanog 1umepamypHsix
UCHOYHUKOB:

[5], 83-104, 122-137

10

CxnAratue ra3oB 1
JKMIKUX TOIUINB.

20

10

10.1

CoxnArauue ra3oB 1
JKMIKUX TOIUINB.

20

10

ITodzomoeka k mexyuiemy KOHmMpoao:
IToBTOpenne maTepuana mo pasaeny "Cxuranne
ra3oB M KUAKUX TOTUIUB."

IToozomoeka k ayoumopHvim 3anamusam:
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IIpopaboTka JIeKIuu

Iloozomoska K KOHmMPOILHOU pabome:
W3yuenue maTepuaiios mo pazaeny Cxuranue
ra3oB M )KUJIKUX TOIUIMB. U IIOJATOTOBKA K
KOHTPOJBHOI1 paboTte

Iloozomoexka K npakmuueckum 3anamusam:
Wzyuenne maTepuana mo pasgeny "Cxuranue
ra3oB M )KHJIKHX TOIUIMB." ITOArOTOBKA K
BEITTOJTHEHHIO 3aJaHIH Ha MTPAKTHYECKIX
3aHATHAX

Camocmoamenvhoe uzyuenue
meopemuueckozo mamepuana: VI3ydenue
JTOTIOJTHUTEIBHOTO MaTepraia 1o pa3aey
"CKUraHue ra3oB U KUIKUX TOIUINB."
Iloozomoska pacuemmuvix 3a0anui:
[MoxroToBka pa3mena pacdeTHOTO 3aaHUS 110
TEOPHUH TOPCHUS

H3yuenue mamepuanos 1umepamypHslix
UCMOUHUKOB:

[5], 147-163, 174-187, 202-217

11 Ou3nyecKre OCHOBBI 18.7 4 - 2 - - 12.7 - Iloozomoeka pacuemuo-zpagpuueckozo
IBIJICIPUTOTOBIICHUSL. 3a0anua: DCKU3 CXEMBI ITBUICTIPUTOTOBICHUS
11.1 | TIsweyrospHbie KOTIBL. | 18.7 4 - 2 - - 12.7 - MapoOBOI0 KOTJIa
I'openue TBepaOTO Ilo020mogKa K ayoumopHsM 3aHAMUAM:
TOTLTUBA. ITpopaboTka IeKIu
Iloozomogka Kypcosou pabomui: Iloarotoska
paszena KypcoBoit paboTsl "BeI60p cucTeMBbI
[BUIETIPUTOTOBIECHUS "
Camocmoamenvhoe usyuenue
meopemuyueckozo mamepuana: Vzyaenne
JIOTIOJTHUTENBHOTO MaTepHaa o paszierny
"®u3nueckue OCHOBBI MBLIENIPUTOTOBIEHMSL."
H3yuenue mamepuanog 1umepamypHsix
UCOYHUKOG:
[5], 221-238, 243-286
Ox3aMeH 36.0 - - - - 0.5 - 335
Kypcoas padora (KP) 20.3 - - - 16 0.3 - -
Bcero 3a cemectp 288.0 64 16 32 16 0.8 119.7 335
Hroro 3a cemecTp 288.0 64 16 32 18 0.8 153.2
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12

I'mnponunamuka
oHO(a3HBIX U
JByX(ha3HbIX TIOTOKOB

35

25

121

I'mnponunamuka
onHO(]A3HBIX U
IBYX(a3HBIX TOTOKOB

35

25

Iloozomoeska K mekywiemy KOHMPOJio:
[ToBTOpEHUEe MaTepuaa mo pasaeny
"T'uaponuHaMuka oqHO(MA3HBIX U ABYX(Da3HBIX
IMOTOKOB"

Tloozomoska K ayoumopHviM 3aHAMUAM:
[IpopaboTka JIeKIIH

Iloozomoexa K KOHmMPOJIbHOIUL pabome:
Wzydenne maTepHraoB Mo pa3uery
I'unponnHamMuka onHO(A3HBIX M ABYX(Pa3HBIX
MOTOKOB U MOATOTOBKA K KOHTPOJILHOU paboTe
IIoozomosKka K npaKkmuueckum 3auamusim:
W3yuenne marepuana no pasjaeiy
"T'uaponuHaMuka oqHO(MA3HBIX U ABYX(Da3HBIX
MOTOKOB' ITOJArOTOBKA K BELIMIOJIHEHHIO 3aJaHHIt
Ha TPaKTUYECKUX 3aHATHIX
Camocmoamesibnoe usyuenue
meopemuyeckozo mamepuana: VI3yienue
JIOTIONTHUTEIHHOTO MaTepralia o pasaeiry
"TuaponuHaMuka oqHO(MA3HBIX U ABYX(Pa3HBIX
MOTOKOB"

H3yuenue mamepuanos 1umepamypHsix
UCHOUHUKOB:

[3], 12 - 36

13

Kontyp ectecTBeHHOIT
UPKYJISAINH

39

25

131

Kontyp ectecTBeHHOIT
UPKYJIALNN

39

25

IIoozomoeKa K ayoumopHsim 3aHAmusam:
[IpopaboTka jgeKuu

Iloozomoska K mekyuwiemy KOHMpPOIO:
[ToBTOpenue marepuana no paszaeny "KoHtyp
€CTECTBEHHOU HUPKYIAUHN"

Iloozomosxa pacuemuvix 3ad0anuii: Pacuer
KOHTYpa €CTECTBCHHOM ITUPKYIIALNT
Camocmoamesibnoe usyuenue
meopemuuecko20 mamepuana: zyueHue
JTOTIOTHUTEIHHOTO MaTepralia 1o pa3ieiry
"KoHTyp ecTecTBEHHOH IUPKyISIrn"
Iloozomoeka K npaKmuyecKum 3aHAmuIm:
Wzyuenne matepuana o pasgeny "Kontyp
€CTECTBEHHOH NUPKYJISIMK" TOATOTOBKA K
BBIMOJIHEHHIO 33 JaHUI HA TPAKTHYCCKUX
3aHATHAX
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Iloozomoska K KOHmMPOLHOU pabome:
W3yuenue maTepuaiios mo pazaeiny Kontyp
©CTECTBECHHO! MUPKYJISIIIMU U MOJITOTOBKA K
KOHTPOJBHOI pabote
H3yuenue mamepuanos 1umepamypHblx
UCHOYHUKOG:
[1], 249 - 283, 376 - 428
[3], 38 -76
[4], 27 - 32

14

PerynupoBanue
BBIXOJHBIX IIApaMETPOB
IapOBOro KOTJa.

18

10

141

PerynupoBanue
BBIXOJHBIX I1APaMETPOB
IIapoOBOT0 KOTJIA.

18

10

CamocmoamensHnoe usyuenue
meopemuueckozo mamepuana: 3ydenne
JIOTIONTHUTEIBHOTO MaTepraa 1o pasaery
"PerynupoBaHue BBIXOJHBIX TapaMETPOB
apoBoro kKotia."

Ilo020mo6Ka K KOHMPOILHOU padome:
W3yueHne maTepuaoB Mo pas3aeiny
PerynupoBaHue BEIXOTHBIX TAPaMETPOB
MapoBOr0 KOTJA. ¥ MIOATOTOBKA K KOHTPOJIHHOMH
pabote

Ilo020mo6Ka K ayoumopHnovim 3aHAmMusAM:
[IpopaboTka JIeKIIUH, BHITOTHEHHE U
MOJITOTOBKA K 3amure jab. paboTh
Iloozomogka k 1abopamopmnoit pabome:
IToAroTOBKA K BBIMOJHEHHIO J1a00paTOPHOI
paboter Ne 12

IlodzomogKa K meKkyuiemy KOHmMpOJo:
IToBTOpEeHue MaTepuana no pasaeny
"PerynupoBaHue BBIXOJIHBIX IapaMETPOB
apoBoro kotia."

H3yuenue mamepuanog aumepamypHsix
UCHOYHUKOB:

[1], 204 - 217

15

TemnmoBas u
TUIPABIMYECKAs
HETOXXIECTBEHHOCTH.
PazBepku.

25

15

151

Tennosas u
TUIpaBINYECKAs
HETOXIECTBEHHOCTH.

25

15

Ilod2omogxa Kk mexkyuiemy KOHmMpOIo:
IToBTOpenue maTepuana no pasaeny "Temnosas
" ruapaBInYCCKasd HETOXIACCTBECHHOCTH.
Pazpepxu.”

Iloozomoexa K npakmuyecKum 3aHAMUAM:
N3ydenne matepuana no pazaeny "TemnoBas u
TUApaBIMYCCKasd HETOXIACCTBEHHOCTH.
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PasBepxu.

Pa3Bepku." OATOTOBKA K BEITIOJIHEHUIO
3aJJaHUi Ha MPAKTUYCCKUX 3aHATHUSIX
Ilo020moeKa K ayOunopHovlm 3aHAMUAM:
[IpopaboTka JIeKIIH

Iloozomoeka pacuemmuulx 3a0anuii:
BrlnosiHEHNE pacUyeTHBIX 3aJaHUil 110 pacyeTy
IIIPMOBOTO MApOIepETpeBaTeNs U HIKHEN
paanaoHHOM YacTH MapoBOTO KOTIIA
CamocmoamensHnoe usyuenue
meopemuueckozo mamepuana: Vzyuenue
JIOTIOJTHUTEIFHOTO MaTepuana o pa3aeny
"TemnsoBas ¥ TUAPaBINIECKas
HETOXKJeCTBeHHOCTH. Pa3Bepku."

Ilod20moeKa K KOHMPOIbHOU padome:
N3ydenne MaTepualoB 1o pazneiy TemioBas u
THIPaBIIYECKasi HETOKAECTBEHHOCTH.
Pa3Bepku. 1 MOATOTOBKA K KOHTPOJIEHOU paboTe

16 Bonmsrit pesxxum 19 15 CamocmosamensbHoe usyuenue
TTapOBBIX KOTJIOB meopemuyueckozo mamepuana: Vzyaenne
16.1 Bonmsrit pesxxum 19 15 JIOTIOJTHUTENBHOTO MaTepraa o pas3aeiry
MapOBbIX KOTJIOB "BoaHblii pexuM NapoBbIX KOTIOB"
Ilo020mogKa K ayoumopHsM 3aHAMUAM:
[IpopaboTka jgeKuu
Ilo020mogKa K meKyuiemy KOHmMpoJiio:
[ToBTOpeHune marepuana no paszaeny "BoaHbiit
PEXXUM MapoBbIX KOTIOB"
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOB:
[1], 488 - 496
17 [puHIUTIB 25.7 15.7 Ilodz0mogKa K ayoumopHbim 3aHamusm:
9KCIUTyaTaI[K TTapOBBIX ITpopaboTka nexunu
KOTJIOB Iloozomogka K meKyuiemy KOHmpoio:
171 [puHIUTE 25.7 15.7 IToBTOpeHune maTepuana 1o pasaeny
SKCILIyaTaluu IapOBbIX "ITpuHIMIBI SKCIUTyaTaluH IapOBBIX KOTJIOB"
KOTJIOB Camocmoamenvroe usyuenue

meopemuuecko20 mamepuana: zyuenue
JIOMOJTHUTENBHOTO MaTepHaa o paszeiny
"IIpUHIUIIBI SKCIUTYaTaIlluH TapPOBBIX KOTJIOB"
H3yuenue mamepuanos numepamypHsix
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UCHOUYHUKO6:

[4], 8 - 26, 86 - 95

OKk3aMeH 36.0 - - - - 0.5 - 335
Kypcosas pabora (KP) 18.3 - - - 14 0.3 - -
Bcero 3a cemectp 216.0 28 14 14 14 0.8 105.7 335
Hroro 3a cemecTp 216.0 28 14 14 16 0.8 139.2
HUTOTIO 504.0 - 92 30 46 34 1.6 292.4

IIpumeuanue: Jlek — neknuu; JIab — mabopartopusie padotsl; [1p — npaktuueckue 3anatusi; KITP — ayautopHbie KOHCYIBTAIIMN 110 KYPCOBBIM
npoektam/padoram; UKKII — nnauBHIyanbHbIe KOHCYIBTAIIUH 110 KypCOBBIM IIpoekTam/padotam; ['K- rpynmoBsie KOHCYIbTallMK TIO pa3ienaM
mucuumuael, CP — camocrositenbHas pabota crynenta; MKP — unast konraktHas padota; TK — Texymuit konTpois; [TA — npoMexyrounas

arrecranusa
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3.2 KpaTkoe coaep:kaHue pa3iejioB
1. O630p pazsumus KOHCMPYKYULl naposvix komnog. CoepemenHuvle munbsi

1.1. O630p pa3BUTHS KOHCTPYKIIUI MApOBBIX KOTJIOB. COBPEMEHHBIC THUITHI

ITpousBoacTBoO 3nekTpuueckoi sHepruu Ha TOC. MecTto napoBoro Komia B TEIUIOBOH CXEME.
Pa3BuTHe cxuraHus TOIUIMB (CIO€BOE, HA MEXaHMYECKOH MLemHO#l pemieTke, (akeapHOE) U
KOHCTPYKLIMM TOBEPXHOCTEH HarpeBa KOTJA C TOPU3OHTAIBHBIMH U BEPTUKAIBHBIMH TPYOHBIMHU
My4YKaMHU..

2. Tonaueo 01 KOmi08 U €20 N0O20MOBKA K CHCUSAHUIO

2.1. TomauBo 1714 KOTJIOB M €TI0 ITIOJATOTOBKA K CKUTAHUIO

Buasl TonnuB, pacueTHble MAacChl, TEIUIOTA CrOpaHUs TOIUIMB. BakHeilline XapakTepuCTUKU
TOIUIMB, UX BO3JCHCTBUE HA YCIIOBHUS CKUTAHUS U padOTy MOBEPXHOCTEH KOTia. TeXHOJIOrHYeCKrue
CXEMBI TOATOTOBKHM TBEPJBIX, KUAKHX M Ta30BbIX TOIUIMB K CKUranuio. [IpuHimnbl paboThI
3JIEMEHTOB 000pyJOoBaHMs (MENbHUIIBI, CEmapaTopbl, LUKIOHBI, Ma3yTHBIE TEINIOOOMEHHHKH).
[TonsiTue KOTENbHASI YCTAHOBKA U €€ COCTABJISIFOIIHE. .

3. Mexanusm copernus, o0vemvl npoodykmos ccoparnus. KII] komaa

3.1. Mexanusm ropenus, o0bembl IpoaykToB cropanus. KIIJ[ kotiia

["oproune 371€eMeHTh! TOIJIMB M OCHOBHBIE peakiui. MeXaHu3M CKUT'aHUs TBEPJOro, Fa30BOro U
xuakoro Toraua. CocTaB MPOIYKTOB CrOPAaHUs, TEOPETUUYECKUE U peanbHble 00beMbl. [lonsaTne
u30bITKa BO3/AyXa. Poib mpHCcOCOB MO TpakTy KoTia. TemioBoil OajnaHc MAapoBOro KOTIA,
onpenenenue KIIJ[ n pacxona romnua. XapakTepuCTUKA TEIUIOBBIX MTOTEPb..

4. Hpuﬂuunbl KOHCmMpPpYyupoeaHusi u pacuema MONOYHOU Kamepbvl

4.1. IlpyHUIMIIBI KOHCTPYUPOBAHUS U pacyeTa TOMOYHON KaMepbl

TennoBble XapaKTEepPUCTHKH TOMOYHBIX Kamep (ONpeleNsiolue TeMIepaTypbl U TEIJIOBbIe
HanpspkeHus). CBs3p pa3MepoB TOMOYHOM KaMmepbl C TEIUIOBBIMH HaNpsDKEHUAMU. Bujabl
TOpPEJIOYHBIX YCTPOMCTB M MX pasMelleHHe Ha creHaXx. IIpuHiunm paboThl BHUXPEBBIX U
IPSIMOTOYHBIX ropenok. OpraHu3anusi TBEpAOro U KMJKOIo NnutakoyaaneHus. OcoOEHHOCTH TOMOK
JUIi CKWIaHHUs IPUPOJHOrO Trasa MW Masyra. Buasl OSKpaHMpOBaHMS TOIOYHBIX KaMep.
PaguanuonHbIil  TermiooOMEeH B TOMKax, OINpeAeNeHHEe pa3Mepa TEelJIOBOCHPUHUMAIOIIEH
MIOBEPXHOCTH..

5. Yenosus Da60mbl KOHBEKMUBHbIX NOBEPXHOCIEU Ha2pesa

5.1. YcnoBus paboThl KOHBEKTUBHBIX TOBEPXHOCTEH HarpeBa

[IpyHIMIIBI ~ BHINOJHEHHS IIMPMOBBIX U 3MEEBUKOBBIX IMOBEPXHOCTEW, KOHCTPYKIIHMH
BO3yXOIoorpesareiaeil. Buabl 3arpsa3HeHnst 1 KOPpO3UH TOBEPXHOCTEN, BIUSHUE 3arpsA3HEHUN Ha
TEIIOBOM pexuM paboThl. MeTOIbl OUNCTKH MOBEPXHOCTEN KOTIIA. .

6. CmpoumenvHvie KOHCMPYKYUU I’IDOd)M]ZZ/l napoeblx Koniios

6.1. CTpouTtenbHble KOHCTPYKIUHU MPOGUIH MapOBhIX KOTJIOB

Bunsl kapkaca KoTiaoB Majod U Oonbmiod MomHOoCcTH. OOMYpOBKa M TEIUIOM3OJSALUS B
OapabaHHBIX U TPSIMOTOYHBIX KOTiIax. [Ipodunps xoTna (MOHATHE) U KOMIIOHOBKA MOBEPXHOCTEH
HarpeBa. Pacnipoctpanennsie Bubl npoduieit (I1- u T-oOpa3Hblii, GameHHbI), UX CBSI3b C BUIOM
CKMTaeMoro TOIUIMBA U MOIIIHOCTHIO KOTJIA.
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7. Koncmpykyuu cneyuaivbivix naposulx KOmiaos

7.1. KOHCTpYKIIMU CTIEIMaIbHBIX TAPOBBIX KOTJIOB

HasnayeHne M KOHCTPYKTMBHOE BBIIIOJHEHHE BOJOTPEHHBIX KOTJIOB. IlapoBble KOTIBI C
LHUPKYJISAUUOHHBIM KHUIISIIUM CJIO€M, KOTJBI-yTHJIM3aTOPbl [UIsl Mapora3oBbIX YCTAHOBOK Ha [Ba
YPOBHS AABJICHHUS..

8. Kunemuxa xumuyeckux peaxyuil 20peHusl.

8.1. KuHeTtnka XMMHUYECKUX peaKLUid TOPEHMUSL.

XUMHUECKOE pPABHOBECHE U 3aKOH JIEHCTBYIOIIMX MacC. 3aBUCHUMOCTb DPABHOBECHSI OT
Temneparypbl. CKOpOCTh XMMUUECKHUX peakluid. 3akoH AppeHuyca. BiusHue naBineHus U cocraBa
CMeCH Ha CKOpOCTbh peakiuu. CTanroHapHasi TEOpHsl TEIUIOBOIO BOCIIIIAMEHEHMSL..

9. Typbyrenmuas ou@dysus u mypobyienmuvie Cmpyu.

9.1. Typbynentnas nuddy3us u TypOyIeHTHBIE CTPYH.

XapakTepucTuku TypOysneHTHOCTH. Teopus mepeHoca KOJIMYecTBa MABM)KEHMS. Y paBHEHUE
mudy3un. M3orepmuueckas cBoOOaHas TypOyieHTHas cTpys. ['eomeTpuueckue XapakTepuCTUKU
30HBI cMelleHus. PacnpocTpaneHue miaMeHu B TOINKE. 3aBUCUMOCTb CKOPOCTH PacHpOCTpaHEHUs
IUIAMEHHU OT JABJICHMsI, COCTAaBa, TEMIIEPATYPbl CMECH. .

10. Corcuzanue 2a308 U HCUOKUX MONIUS.

10.1. Cxxurague ra3oB U )KUAKUX TOIUIMB.

['openne omHOpOAHON Ta30BOM cmecu. JlammHapHOe W TypOysneHTHOe ropenue. I[Ipenen
ycToHunBocTH ropeHus ¢akena. HVuTeHcudUKaluus CKUTaHUS  Tra3000pa3sHbBIX  TOIUIMB.
Knaccudukanusi ropenox ajisi CKUTaHHsS ra3oB. ['opeHue Kariu >KHAKOTo TOIUIMBA. PacmbuieHue
JKUJKHUX TOIUIUB. TONMOYHBIE U TOPEJIOYHBIE YCTPOMUCTBA JJISl COKUTaHUSI Ta30B U Ma3yTa..

11. Quzuyeckue ocHoebl novlienpucomo6ieruAl.

11.1. ITemmeyronpHble KOTIBL. ['OpeHne TBEPAOTO TOILUINBA.

OKOHOMHYECKasi TOHKOCTb IOMOJa. 3akOH HW3MelbyeHHs TorumBa. Koadduiuenr
Pa3sMoJI0CIOCOOHOCTH TOIUIMBA. AOpa3uBHOCTh TomiauBa. OCHOBHBIE THIBI YIJIEPA3MOJIbHBIX
MenbHMIL. Pacdyer m KOHCTpyHpOBaHME Yriepa3MOJIbHBIX MeNbHUI. CXEeMbI MbUIETIPUTOTOBIICHUS.
Teopuss rereporeHHoro ropenus. llpormecc XMMHUYeCKOro pearupoBaHHs Yriiepoja. Y AeiabHas
CKOPOCTh TOpEHHUs yriepoaa. Pemienue 3a1aun 0 BOCIUIAMEHEHUU U BBITOPAHUU 4YacTUll. ['opeHue
yrojbHOU nblH B (hakene. [loppakinoHHBINH pacyeT BHITOPAHUS MOJUANCIEPCHON MBUIH B (hakere.
WuTeHcupukanus  CKUraHus — ObUIEBUAHBIX — TomuuB.  Kraccudukanmuss © OCHOBHBIE
TEIUIOTEXHUYECKHE TMOKa3aTeIN KaMEpHBIX TOIMOK. TONKH C OTKPBITBIMH aMOpaszypamu. Tomku ¢
HU3KOHAINOPHBIMH ~ ropenkamu. lIlnocko-mapamnensHble  cTpyd. CXeMbl € MOJOTKOBBIMU
MEJIbHUIIAMH, MEJIbHUIIAMUA BEHTHJIATOPaMHM, NbUIEKaHLEHTpaTopaMu. Tonku ¢ mpoMOyHKEpOM.
O} dexTuBHOCTh pabOTHl TOMOK C XUAKUM IIIaKoyganeHueM. OnHOKaMepHbIE U JBYXKaMepHbIE
Tonku. Tonku ¢ nepecekaruMucs cTpysiMu. L{IUKIIOHHBIE TONKH..

12. T'uopoounamuxa 00HodaszHbIX U 08YXPA3HBIX NOMOKOE

12.1. TunpoauHamuka ogHO(pA3HBIX U ABYX(Pa3HBIX TOTOKOB
[TapameTpsl TeueHuss OJHO(PA3HOTO MOTOKA. PeXHMBI TeueHUs U CTPYKTypa ABYX(a3HOro
notoka. Cuiipl, BO3JIEHCTBYIOIIME Ha JBMKEHHE IApOBBIX Iy3bIped B moToke. TemmepaTrypa
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paboueil cpeapl W MeTaula TPyObl B pa3IMYHBIX 30HAX TEIJIOOOMEHa NpU JOKPUTHUYECKOM
naBieHnu. M3mepenne Temnodru3nyeckux XapaKTepUCTHK cpelsl B 30HE (pa3oBoro mepexona mpH
CKJI. Obnactu yxyameHHoro teriooomMena. ObecrieueHue Ha/leKHOTO TEeMIIEPATypPHOTO pEXUMa
IIOBEPXHOCTEH HarpeBa MapoBbIX KOTJIOB..

13. Konmyp ecmecmeeHHoU yupKyIayuu

13.1. KoHTyp ecTecTBEeHHOW LHUPKYJIALUN

KoHCTpyKTUBHBIE XapaKTEPUCTHUKKM KOHTYpa €CTECTBEHHOM wMpKyasuuu. OpraHuzanus
JIBUXKEHHST paboudel cpeabl B KOHTYype. JBIKYIIMI M MOJIE3HBI HANOPBI, CKOPOCTh UPKYIISIIHUH.
AHalM3 HAJEKHOCTH LUPKYISLUUM TPU H3MEHEHUHM TEIUIOBOIO IOTOKa M YCJIOBHSX OTBOJA
MapOBOISIHON CMECH.

14. Pezynuposanue BbIXOOHDBIX napamempoes napoeo2o Komjua.

14.1. PerynupoBaHue BBIXOJHBIX MapaMeTPOB MapOBOT0 KOTIA.

[TpyHUMIIBI  perynupoBaHUsl TeMIlepaTypbl Mapa. BrpbickuBarolue U NOBEPXHOCTHBIE
MapoOXJIaIUTEH U MeCTa UX YCTaHOBKH. [laponapoBbie TemnooOMeHHUKH, OaifltaccupoBaHue mapa
u razoB. O0ecrieueHne 3alaHHOTO JABJICHHS MIEPErPETOro Mmapa..

15. Tennosas u eudpaeﬂuqecmw HemoHcOeCmeeHOCHI. Pa3eep7<u.

15.1. TennoBas ¥ ruApaBInvecKasi HETOXKIECTBEHHOCTU. Pa3Bepku.

['mapaBianueckas XapakTepUCTUKA TOPU3OHTAIBHBIX U BEPTHUKAIBHBIX TPYO, POJib HUBEIUPHOTO
Hanopa. ['mapaBinuuyeckass M TEIUIOBas pa3Bepka B CUCTEME MapajlIeNbHBIX TPYyO, pacuyeTHbIE
IIOKa3aTenu pa3Bepok. TemrornapaBinyeckas pa3sBepka Ha IpPUMEpPE OKpPaHHBIX IaHENed U
HIMPMOBOTO ITApONEPETrpBaTEIIAL. .

16. Boonulil pesicum naposvix KOMJio8

16.1. BoaHblil pexuM MapoBBIX KOTIOB

MarepuanbHblii OanaHc mpuMecell BOJHOIO TEMJIOHOCUTENS B MApOBOASHOM TPaKTe KOTIA.
IloBenenue nmpumecei B TpakTe: paCTBOPUMOCTh BELIECTB B BOJIE U ITape, IEPEX0 ] MPUMece! B map,
YHOC C BJIaroi, omyioxxenue npumeceit BHyrpu Tpyo xotioB JIKJI u CKJI. HopmupoBanue kauecTBa
BOJHOI'O TEIUIOHOCUTENA. MeToabl MOJIydeHusT YUCTOT0 Mapa: cenapanus, IpoayBKa, CTYyIIEHYaTOe
UCMapeHue, TpOMbIBKa Mapa. BogHo-xuMudeckue pexuMbl OJI0KOB ¢ OapaOaHHBIMH U
IPSIMOTOYHBIMU KOTJIAMM..

17. HDUHuul’lbl IKCcniyamayuu napoevlx Konijios

17.1. IIpuHIMNBI SKCILTyaTallMy TapOBbIX KOTJIOB

JomycTtuMble mpenensl Harpy30K KOTJIA IO YCJIOBHMSM TOPEHHS U HAJECKHOCTU OXJIAKICHUS
MeTayioB Tonku. M3menenue skonomuunoctu komia (KIIJ) ¢ mHarpyskoil, xapaktep M3MEHEHUS
TEMIIepaTyp ra3oB 0 TPAKTy. 3aBUCUMOCTb TEIUIOBOCHPUATHUS paboueil cpelbl OT Harpys3Ku JUis
paavalMOHHBIX M KOHBEKTHBHBIX IOBEPXHOCTEH KOTIA. BinATHME penupKysIsiiuu ra3oB Ha
TEIJIOBOM PEKUM KOTIIA..

3.3. TeMbl NIPaAKTHYECKUX 3aHATHI
1. O6myposka u Termonsossinus [1K. Kapkackl n Hecymue KoHCTpyKIHH. CTaTHYECKU
OTpeieIMMbIE U CTATHYECKU HEOTPEAeIUMbIE CUCTEMBIL;
2. PacueT KpaTHOCTH LUPKYJISILUN C TPYOHOH CEKLIMU IPU U3MEHEHUH pacxo/ia BOIbI U
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BOCIIPUHATOT'O TEIJIOBOTO MTOTOKA,
3. Cropanue noaudpakiOHHOTO TBEPIOTO TOILINBA;

4. PacueT BpeMeHU CropaHus Kareib Ma3yTa B TOIIOYHON KaMepe;

5. PacdeT ra3oBoii ropeliky ¢ HEHTPAIbHOM pa3ayei rasa;

6. Kunernyeckue u nu¢¢y3noHHbIE 00JIaCTH TOPEHUS TBEPAOH YaCTHUIIbI TOTLIINBA,

7. DHepreTudeckuii 6anaHc koTenpHoro arperara. Pacuer KIIJ] mo npsimomy u oOpaTHOMY
Oanancam. [lotepu B napoBoM KOTIIE. ;

8. Onpenenenne N3MEHEHUS aBIICHUS B OIYCKHBIX TPyOax MpU OTCYTCTBHH U HATMYUU
JBWDKEHUS B BOZBI TPyOax;

9. Cropanue toruuBa. Breiciias u Hu3mas temnoTa. Temmoo0MeH U3Ty4eHHeM B TOIIOYHOU
KaMmepe. TernoBoCpuaTrHE TOIIOYHBIX IKPAHOB;

10. Mecto mapoBoro kotia nukiae TOC. Lukisl ¢ mpoMiieperpeBom u 0e3;

11. TersmooOMeH B BEpTHUKAIBHBIX MTOBEPXHOCTX HarpeBa. TermnooOMeH KOHBEKIIUEH.
OCHOBBI THJIPOJIMHAMUKHU KOHTYDA;

12. Kunetuka ropeHus TOTUIHB;

13. PacueT nose3Horo U JBUKYILIETr0 HAllOPOB B 3aIaHHOM KOHTYPE LIMPKYJISALINH,
OIpe/ieNIEHuEe CKOPOCTU LUPKYJISALUHN JJI Pa3HbIX TEIJIOBBIX IOTOKOB;

14. Pacuet TemnorupaBaudeckoil pa3Bepku B TpyOax MIMPMOBOTO Maponeperpenarers,
OTIpeIeNIeHHs PacX0/I0B M TEMIIEPATYPHI Mapa B JIOOOBOIA, CpeTHEH 1 BHYTPEHHHUX TPYOax
JICHTHL.;

15. TennoBocnpusITHE MOBEPXHOCTEN HAarpeBa napoBoro koriaa. OCHOBHBIE TapaMETPhbl
pacueTa TONmo4HO# kamephl. TernoBoe HanpsiKeHne ce4eHus u o0bema Tonku. ['abaputsl
TOIIOYHOM KaMephl;

16. TennmoruapaBauueckasi pa3Bepka B BepTuKanbHoOU ceximu HPY npsimoTounoro xotna 6e3
yudeTa ¥ ¢ y4eTOM HHUBEJIMPHOIO Haropa.

3.4. Tembl 1a60paTOPHBIX PadoT
1. Onpenenenne TEIIOBOCIPUATHS TOBEPXHOCTEN HarpeBa apoBoro Koria cr. Ne2;
2. Pexumbl sKkciTyaTanuu 0apabaHHOTO M MPSMOTOYHOTO MAPOBBIX KOTJIOB.;
3. Onpenenenne ruIpaBIMYECKOrO U a3pOJUHAMUYECKOTO COITPOTUBIIEHUI TIOBEPXHOCTEN
Harpesa napoBOro Kotja cT. Ne2;
4. Onpenenenne KIIJ[ napoBoro kotia ct. Ne2.;
5. O3nakomutenbHas skckypeus no TOL MOU. Tennoas cxema cTaHLuN. ;
6. ['a30-BO30ylIHBIN TPAKT MapoBOro KoTia. cT. Ne2. ['a30Boe X034HCTBO.;
7. YcTpoiicTBO MapoBoro KotTia ¢t Ne2.;
8. Bozo-nmapoBoii TpakT MOpPOBOTo KOTJa CT. Ne2;
9. TemnepatypHnslii pesxuM HPY npsiMoTo4HOr0 napoBoro Kotia..

3.5 KoncyabTauuu

Ayoumopiivie KoHCYyIbmauuu no Kypcoeomy npoexmy/pabome (KIIP)

1. KoHcynpranuum HampaBieHbl Ha BBIIOJHEHHE pa3/ieJlOB KypCOBOIO MPOEKTa MO
PYKOBOJICTBOM HAacTaBHMKa (IperojaBaTelnisi). B paMkax dYacoB Ha TpyNIOBbIE
KOHCYJIbTallMM pa3duparoTcs HauOojiee Ba)KHbIE YAaCTU pacUeTHBIX 3aJaHUil paszgena
"O0630p pa3BUTHs KOHCTPYKIMHA NAapOBBIX KOTJIOB. COBpeMEHHbIE TUTTHI"

2. KoHcympranmuu HampaBJIeHbl Ha BBIIOJHEHHE pa3/eloB KypCOBOTO TIPOEKTa IOJ
PYKOBOJICTBOM HAacTaBHMKa (IperojaBatelnisi). B paMkax dYacoB Ha TpyINIOBbIE
KOHCYJbTallMM pa3duparoTcs HauOosiee Ba)KHbIE YacTH PpacUYETHBIX 3aJaHuil pasjena
"TonnuBo 7151 KOTJIOB M €r0 MOATOTOBKA K CKUTAHUIO"
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Koncynbpranum HampaBieHbl Ha BBINOJHEHHE PAa3AelioB KYypCOBOIO MPOEKTa MOJ
PYKOBOJCTBOM HacTaBHHMKa (mpemopgaBarensi). B pamkax 4YacoB Ha TIpyNIOBBIE
KOHCYJbTAIlMM pa30mparoTcs Hamboyiee BaXKHBIE YacTH PACUYCTHBIX 3aJaHUil paszzierna
"MexaHu3M ropeHusi, 00bemMbl mpoaykToB cropanus. KIT/ kotma"
Koncynbranum HampapieHbl Ha BBIIIOJHEHHE PAa3eiOB KYpCOBOIO MPOEKTa TMOJ
PYKOBOJCTBOM HacTaBHHMKa (mperoaaBarensi). B pamkax 4YacoB Ha TIpyNIOBBIE
KOHCYJbTAllMM pa30uparoTcs Hamboyiee BaKHBIE YacTH PACUYCTHBIX 3aJaHUil paszzjena
"IIpuHIMIIBI KOHCTPYUPOBAHUS U pacyeTa TOMOYHON Kamepbl”
Koncynbranum HampaBieHbl Ha BBIIOJHEHHE PAa3elioB KYpCOBOIO MPOEKTa MOJ
PYKOBOJCTBOM HacTaBHHMKa (mpemoaaBarensi). B pamkax 4YacoB Ha TIpyNIOBBIE
KOHCYJbTallMM pa30mparoTcs HamboJiee BaXKHBIC YAaCTH PACUYCTHBIX 3aJaHWil pasjena
"YcnoBust paboThl KOHBEKTUBHBIX ITOBEPXHOCTEH Harpena'
Koncynbranum HampaBieHbl Ha BBIIIOJHEHHE PAa3eliOB KYpCOBOIO MPOEKTa MOJ
PYKOBOJCTBOM HacTaBHHMKa (mpemogaBarensi). B pamMkax YacoB Ha TIpyHIIOBBIC
KOHCYJbTAllMM pa30mparoTcs Hauboliee BaXKHBIC YAaCTH PACYCTHBIX 3aJaHWil pasjena
"CrpoutenbHble KOHCTPYKIUU TPOGUIH apOBbIX KOTIOB"
Koncynbpranum HampaBieHbl Ha BBINIOJIHEHHE PAa3/eiOB KYpCOBOTO MPOEKTa TOJ
PYKOBOJCTBOM HacTaBHHMKa (mpemogaBarensi). B pamMkax YacoB Ha TpYIIOBBIC
KOHCYJIbTAIlMM pa30mparoTcs HamboJiee BaXKHBIC YAaCTH PACYCTHBIX 3aJaHWil pasjena
"CyKuUragye ra3oB U KUIKHUX TOILIUB."
Koncynpranum HampaBieHbl Ha BBINIOJIHEHHE PAa3feiOB KYpPCOBOTO MPOEKTa TOJ
PYKOBOJCTBOM HacTaBHHMKa (mpemogaBarensi). B pamMkax YacoB Ha TIpyHIOBBIC
KOHCYJIbTAIlMM pa30mparoTcs HamboJiee BaXKHBIC YAaCTH PACUYCTHBIX 3aJaHWil pasjera
"®du3nyeckrue OCHOBBI MbLICPUTOTOBICHHUS. "

I pynnosvie koncynomayuu no pazdenam oucyuniunst (I'K)

OO6cyxeHrne mMatepualioB 1o keiicam pazzgena "O030p pa3BUTHS KOHCTPYKIUI MapoOBBIX
KoT710B. COBpEeMEHHBIE TUIIHI"
OO6cyxeHrne MatepralioB Mo keicam pasaena "TOrMBO A7 KOTIOB U €ro MOATOTOBKA K
CKUTaHHIO"
OO6cyxeHne MaTepuanoB o Keiicam paszena "MexaHU3M TOpeHHs, 00beMbl MTPOIYKTOB
cropanusd. KII/] xotna"
OO6cyxeHrne MaTtepuanoB Mo keicam pasjaena "[IpUHIMIIBI KOHCTPYUPOBAHUS U pacyeTa
TOMOYHOU Kamephl"
OO6cyxneHne MarepualioB MO Keiicam pazaena "YcimoBusi pabOThl KOHBEKTHBHBIX
MOBEpXHOCTEN Harpena"
OO6cyxneHrne MarepualioB Mo keiicam paznena "CTpoWTenbHble KOHCTPYKIHH TPOGUIH
MapoBbIX KOTJIOB"
OO6cyxeHne MaTepuaioB Mo keiicam pasaena "CKuranue ra3oB U )KHIKHX TOIIUB."
OO6cyxnenne  MaTepualioB IO keiicam  pazmena  "dusmyeckue - OCHOBBI
MBUIETPUTOTOBIEHUS."

Hnousuoyanvrvie koncyromayuu no kypcosomy npoemy /padbome (MKKII)

Koncynbranuu npoBoastes mo pasaeny "O030p pa3BUTHS KOHCTPYKIMHA MapOBBIX KOTJIOB.
CoBpeMEeHHbIE TUIITBI"

KoHncynpranuu mnposogsarcs no pasaeny "TOmIMBO Uil KOTJIOB M €ro MOATOTOBKA K
CKUTAHHIO"

Koncynbranuu mnpoBoadrcs mo pasfeny "MexaHH3M TOpeHus, OObEeMbl MPOTYKTOB
cropanus. KIIJ[ korna"

Koncynpranuun mnpoBogsarcss no pasaeny "[IpuHIMNBI KOHCTPYHPOBAHMSI M pacuera
TOIIOYHOW Kamepsh!"

KoHcynbranuu npoBosaTes 1o paszaeny "YciioBusi paboTbl KOHBEKTUBHBIX IMOBEPXHOCTEH
Harpesa'
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10.

11.

12.

13.

14.

15.

16.

17.

Koncynbranuu npoBoastes mo paszaeny "CTpouTeabHble KOHCTPYKIIUH MPO(UITN TapOBhIX

KOTJIOB"

KoHncynpranum npooasarcs no paszgeny "Cxuranue ra3oB 1 UAKUX TOILIUB."

Koncynbranuu npoBoaarcs no pazaeny "®u3nyeckue OCHOBbBI NbUICIPUTOTOBICHHUS. "
Texywuii konmponas (TK)

KoHcynpTanuu HanpasieHbl HA NOJyYEHUE MHAWBHUIYAIBHOTO 3aJaHMsl U1 BBIIOJIHCHUS

KOHTPOJIBHBIX MeponpusTHil mo paszeny "OO030p pa3BUTHS KOHCTPYKLUMH MapOBBIX

KoTJIOB. COBpEMEHHBIE TUITHI"

KoHcynpranuu HanpapiaeHbl HA NOJyYEHUE MHAWBHUIYAIBHOTO 3aaHMsl ISl BBIIOJIHEHMS
Yy y1 Y

KOHTPOJIbHBIX MEpPONpUATUN IO paszzeny "TomnmmBo Uil KOTJIOB M €ro HOArOTOBKAa K

CKUTaHUIo"

KoHcynpTanuu HanpasiaeHbl HA NOJYyYEHUE MHAWBUIYAIBHOTO 3aJaHMsl IS BBIIOIHCHUS

KOHTPOJIBHBIX MEpPONPHUATHIA MO pazneny "MexaHu3Mm TOpeHus, OOBeMBbl MPOIYKTOB

cropanus. KIIJI kotna"

KoHncynpranum HanpaBieHbl Ha NOJy4YE€HUE MHAWBUIYAIBHOTO 3aJaHUsl ISl BBIIOJIHEHMS
Yy y4 Y

KOHTPOJIbHBIX MEpONpUATHH 1o pasaeny "lIpuHOUIIBI KOHCTPYHMpOBaHHA U pacyeTa

TOIOYHOU Kamephl”

KoHcynpTanuu HanpasieHbl HA NOJyYEHUE MHAMBUIYAIBHOTO 3aaHMsl U1 BBIIOJIHEHMS

KOHTPOJIBHBIX MEPOIPHUIATUI 1O pa3zeny "YcinoBus paboTsl KOHBEKTHBHBIX TTOBEPXHOCTEH

Harpea"

KoHcynpranum HanpaBieHbl Ha NOJy4YE€HUE MHAWBUIYAbHOTO 3aJaHMsl ISl BBIIOJIHEHUS
Y. y4 Y

KOHTPOJIbHBIX MeponpusTHii 1o pasgeny "CTpouTenbHble KOHCTPYKLMH MNpoduin

MapOBbIX KOTJIOB"

KoHcynpTanuu HanpabieHbl HA MOJyY€HUE UHAMBUAYAIBHOTO 33aJaHUs JJIS BBIIOJHEHUS

KOHTPOJIbHBIX MEPONIpUATHIl 110 pa3znaeny "KoHcTpykuuu crienuanbHbIX MapoBbIX KOTIOB"

KoHcynpTanuu HanpasiaeHbl Ha NOJYyYEHUE MHAMBUIYAIBHOTO 3aaHMsl U1 BBIIIOJIHEHMS

KOHTPOJIbHBIX MEPONIPUATHI 110 pa3aeny "KuHeTnka XMMHUUECKUX peakuuid ropeHust."

KoHcynpTanuu HanpaBiaeHbl Ha NOJyYEHUE MHAWBUIYAIBHOTO 3aaHMsl ISl BBIIIOJIHEHMS

KOHTPOJBbHBIX Meponpusatuil mo pazzaeny "TypOynentHas nuddysus u TypOyleHTHBIE

cTpyn."

KoHncynpranum HanpaBieHbl Ha MOJyY€HUE WHAMBHUIYAIbHOTO 3aJaHUs Ul BBITOJIHEHUS

KOHTPOJIbHBIX MEPONIPUATHH 11O pa3aeny "CoKUraHue ra3oB U KHUIKUX TOILIUB."

KoHcynpranum HanpaBieHbl Ha NOJy4YE€HUE MHAWBHUYATbHOTO 3aJaHMsl ISl BBIMOJIHEHUS
Y. y4 Y

KOHTPOJIbHBIX MEPONIPUATHH 1O paszzeny "dusndeckre OCHOBHI MbUIEIPUTOTOBIICHUS. "

KoHcynpranum HanpaBieHbl Ha NOJy4YE€HUE MHAWBHUYATBHOTO 3aaHMsl 711 BBIMOJIHEHUS
Y. y4 Y

KOHTPOJIbHBIX MEpPONpUATHHA Mo pazneny "['uapoauHaMuka oJHO(pa3HBIX U ABYX(}a3HbIX

MOTOKOB"

KoHcynpTanuu HanpasiaeHbl HA NOJyYEHUE MHAWBUIYAIBHOTO 3aJaHMsl U1l BBIIIOJIHEHMS

KOHTPOJIbHBIX MEPONIPUATUH 1O pazaeny "KoHTyp ecTecTBEeHHON HUpKyasun"

KoHcynpTanuu HanpasiaeHbl Ha NOJyYEHUE MHAWBUIYAIBHOTO 3aaHMsl ISl BBIIIOJIHEHMS

KOHTPOJIBHBIX MEpONPHATHI M0 pasneny 'PerynupoBaHue BBIXOJHBIX IapaMeETPOB

I1apoBoro kotia."

HCYJIbTAI[MM HAlpaBjieHbl HA MOJy4YeHUE WHAUBUAYAIBHOTO 33aJaHUs JJIS BBIIOJHEHUS
Koncynbra ampaniie a TIOJy4eHUe YaIIBHOTO 3a7a OJIHE
KOHTPOJBHBIX ~ MEpONpHATHH 1o  pasgeny  "TemoBas W TUApPABIMYECKas
HETOXJecTBeHHOCTH. Pa3Bepku."

KoHcynpTanumn HanpaBiaeHbl HA NOJYyYEHUE MHAWBHUIYAIBHOTO 3aJaHMsl 711 BBIIOJTHEHMS
KOHTPOJIBHBIX MEPOIPUATUI IO pa3aeny "BoaHbIN pekUM MapoBbIX KOTIOB"
KoHcynpTanuu HanpaBiaeHbl HA NOJYyYEHUE MHAWBHUIYAIBHOTO 3aaHMsl 711 BBINOJTHEHMS
KOHTPOJIBHBIX MEPOIPUATUI 1O pa3aeny "[IpuHIUIIBI SKCIITyaTalluy MapOBbIX KOTIOB"

3.6 TemaTnka KypcoBbIX POEKTOB/KYPCOBBIX padoT

5 Cemectp
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Kypcosas pabora (KP)
I'paduk BbINOJIHEHNSI KYPCOBOTO NMPOEKTA

Henens

1-14 |15-16| 17 3ayerHas

Paznen
KypCOBOI'O
MIPOEKTA

1,2 1,2 1 3amura
KYpPCOBOTO
MIPOCKTA

O0Bem
pazzneina, %

50 30 20 -

BrimonmaeHHBIN
00BeM
HapacTaroIUM
urorom, %

50 80 100 -

Howmep paszpnena

Pazgen KYPCOBOI'O ITPOCKTA

1

YCTpolCTBO TOMOYHON KaMephbl NapOBOro KOTJIA

2 TronuBo 11 CKUraHus B TAPOBOM KOTJIE

6 Cemectp
Kypcosast pabora (KP)
I'pa¢uk BbINOJTHEHHS KYPCOBOI'O IPOEKTA
Henens 1-8 9-10 |11-12|13 3aueTHast
Pasznen 1,2,3 [1,2,3 |1 1 3amura
KypCOBOTO KYpPCOBOTO
IPOCKTA MIPOCKTA
O0beM 10 10 60 20 -
paznena, %
Bommoanennsiii | 10 20 80 100 -
00BemM
HapaCTaIONIIM
uroromM, %

Howmep paszpena

Pa3znen kypcoBoro npoekra

1

YCTpoKCcTBO NapOBOTO KOTJIA

2

['unpoauHamuka oJHO(Qa3HbIX U IBYX(a3HbIX OTOKOB

3

OCHOBBI OKCILTyaTalluu MapOBLIX KOTJIOB
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3.7. CooTBeTCTBHE pa3ae/ioB JUCHUIIJIMHBI

OPMUPYEMBIX B HUX KOMIIeTeHI Uil

3amiaHupPOBaHHbIE PE3YIbTATHI

Howmej

p pa3jiena TMCIUILIAHGI (B COOTBETCTBHH C 11.3.1)

OHGHOLIHOC CpEACTBO

00ydeHUs IO TUCITUTLINHE Koibr 112(3|4|5/6|7(8|9(10(11|12(13 |14 |15 16|17 (TMII 1 HAKMCHOBAHUE)
(B COOTBETCTBUU C Pa3CIOM | UHAUKATOPOB
1)

3HaTth:

HOPMAaTHUBHBIE IIPABOBLIC IIepexpecTHbIit

JIOKYMEHTBI B CBOEH ompoc/3ammura

npodeccHnoHATEHOM 1abopaTopHBIX padboT

NesITeNIbHOCTH, 3HATh (uacts 1,

KJIACCHU(UKAIINIO MTAPOBBIX 03HAKOMMUTEIIbHASA )

KOTJIOB U CYIIHOCTh HepexpecTrnt

MIPOUCXOJISIINX B HUX onpoc/3amTa

TPOTLECCOB, a TAlIKe J1a00paTOPHBIX padOT

Ki1accupuKauuio 1 (dacThb 2, pacueTHast)

XapaKTePUCTHKH TOIUINB, WT-3mkc1 £+ |+ + 1+ + | + .

CIIOCOOBI X CHOKUTAHMS, ITepexpecTHbIi
orpoc/3amura pacueTHOTo
3aJjaHus (Teopusi TOPEHUs])
TectupoBanue/TecT Ha
3HAHUE TETIOBOUM CXEMBI
T2 MOBU.
TectupoBanue/Tect mo
OCHOBHBIM TEPMHHAM U
OnpeIeIeHUsIM

IpaBmJia COOTIOACHUS TectupoBanue/Tect Ha

HKOJIOTUYECKOI 0€30MmacHOCTH V-3 + 3nanue [1TD

Ha TETJIOBBIX AJICKTPHUECKUX

CTAHIIMSIX;

THTIOBBIC METOJIUKH U TectupoBanue/Tect

CTaHJIapTHBIE CPEJICTBA N/I-4mk-1 + "CnenuansHble MapoBhIe

aBTOMaTu3aluun

KOTJIBI. CTpOI/ITeJ'II)HI)Ie
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IIPOEKTUPOBAHMUS B
COOTBETCTBUH C TEXHUYECKUM
3aJlaHueM, 3HaTb METOAbI
BBIITOJIHEHUS! KOHCTPYKTOPCKHX
Y IIOBEPOYHBIX PACYETOB KOTJIA
U €ro NOBEPXHOCTEH;

COOpYKEHHUS U KapKachl"

YMmern:

CaMOCTOSITENILHO IPUHUMATD
peleHMs], IUIAaHUPOBaTh U
y4acTBOBAaTh B IIPOBEICHUU
IUTAHOBBIX UCIIBITAHUN
TEXHOJIOTHYECKOI 0
000py0BaHUs PU
IIPOBEJICHUU JIa0OPATOPHBIX

[TepekpecTHbIi
onpoc/3ammura
1abopaTopHBIX padboT
(dactp 3. PacueTHasn).

IIepexpecTHbIi
oIpoc/3anuTa pacueTHbIX
3aganuit NeNel-2 (koHTYyp

pabot Ha TOL] B paMKax coeit | M-3mx-1 CCTCCTECHHOMN
npodeccHoHATEHOM .
KOMIIETEHIIHH.
[TepexpecTHbli
orpoc/3ammra pacyeTHbIX
3agaHui NeNe3-4
(TemnoruapaBINUECKHe
pa3BepKH)
aHAJTM3UPOBATh HAYYHO- TectupoBanue/Tect
TEeXHUYECKYI0 HH(OpMAIHIO, "CrieriuanbpHble TapoBbIe
M3y4aTh OTEUECTBEHHBIN U NJI-3nk-1 KOTJIbl. CTpOUTENbHBIE
3apyOeKHBIN OIBIT O COOpYKEHHSI U KapKachl"
KOTEIIbHBIX arperarax
CIOCOOHOCTBIO MMPOBOANUTH KonrponbHas
pacueTsl 10 TUIIOBBIM paborta/KoHTponbHas
METOZKAM H TIPOEKTHPOBATE | o Ne-dmes pabota «¥YcTpoiicTBO

OTACIIBHBIC A€TAJIN U Y3JIbI
KOTCJIbHBIX arp€raTtoB U
YCTAaHOBOK C UCITOJIb30BAHUCM

IMapoBOT'O KOTJIa»
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CTaHAAPTHBIX CPCACTB
aBTOMaTu3aluun
IIPOCKTUPOBAHUS B
COOTBCTCTBHUHU C TCXHHYCCKHM
3aaHUECM
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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
S cemecTp

®dopma peanuzanuu: buneTsl (MUCEMEHHBIN OTIPOC)
1. Tect Ha 3HaHue TemioBol cxemsl TOL] MOU. (TectupoBanue)

Dopma peanuzaruu: [lncbemennas padota
1. Konrponbnas pabora «Y cTpoicTBO apoBoro kotiay (KontponbHas pabora)
2. Tect "CneuunanbHble TapoBbie KOTIbl. CTPOUTENbHBIE COOPYKEHUS U KapKachl"
(TectupoBanue)
3. Tect Mo OCHOBHBIM Te€pMHUHAM U ompeneieHusM (TectupoBanue)

Dopma peanuzanuu: YcrHas popma
1. 3amuTa nabopatopHsix padboT (dacTh 1, o3HakomuresnbHast) ([lepekpecTHslii ompoc)
2. 3ammTa 1a0opaTopHbIX padoT (dacth 2, pacuetHas) (IlepekpecTHblit onpoc)
3. 3amuTa pacuetHoro 3aganus (teopus ropenus) (Ilepexpectnslit ompoc)

6 cemecTp

®dopma peanuzanuu: buneTsl (MUCEMEHHBIN OTIPOC)
1. Tect Ha 3Hanue I1TO (TectupoBanue)

Dopma peanmn3alum: HpOBepKa 3aJaHusA

1. 3amuTa pacuetHbix 3agaHuil NeNel-2 (koHTyp ecrectBeHHOM nupkynauun) (IlepekpectHblit

OTIpOC)
2. 3amuTa pacueTHbIX 3a1aHuil NeNe3-4 (terorunpasnuueckue passepku) (IlepexpectHbiii
OTIpOC)

®dopma peanusaiuu: Y cTHas popma
1. 3amuTa nabopatopHsix padboT (dacth 3. Pacuernas). (IlepexpecTHslii ompoc)

bannbHO-pedTHHTOBas CTPYKTYpa AUCLUIIUHBI SABISETCS NPUIOKEHUEM A.
bannpHO-peHTHHrOBast CTPYKTYpa KypCOBOM pabOThI SBJISIETCS NpUIIoKeHUeM b.

4.2 TIpoMe:KyTOUYHASI ATTECTAIUSA 10 TUCHUIIHHE
Ixzamen (Cemecmp Nes)

Kypcosas paboma (KP) (Cemecmp Nes)

Ixzamen (Cemecmp No6)

Kypcosas paboma (KP) (Cemecmp Neb)

B numuiom BeICTaBI€TCS OLEHKA 32 6 ceMecTp.
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I[Ipumeuyanue: OnieHOYHBIE MAaTEPUANTBI IO JUCIHUILIMHE TPUBEIEHBI B (DOH/IEC OIICHOYHBIX
marepuasioB OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCHUIIJINHBI

5.1 IleyaTHbIe U JIEKTPOHHbIE U3TAHUSA:

1. JIunios, FO. M. KoTtenbHbIe yCTaHOBKH M ApOTE€HEPATOPHI : Y YEOHUK /ISl BY30B 110
cnenanbHocTH: 1005 - TeruoBeie u anekTpudeckue cradiuu / FO. M. Jlunos, FO. M. TpeThsKkoB .
— Wxesck : PX]I, 2003 . — 592 ¢. — (Haykwu o 3emie) . - ISBN 5-939722-27-X .;

2. Jlutios, FO. M. TemoBoli pacdeT apoBoro Kotia : yueonoe mocodue st By30B / FO. M. JIunos .
— Wxesck : PX]I, 2001 . — 176 c. — (Hayku o 3emie) . - ISBN 5-939720-46-3 .;

3. 'opOypos, /1. B. DneMeHTh rupaBINvecKoro pacueTa MapoBbIX KOTIOB : MPAKTUKYM I10 Kypcy
"ITapoBble 3HepreTudeckue Kotisl" no HanpasiaeHuto 13.03.01 "Temnosnepreruka u
terorexuuka" / 1. B. T'opOypos, A. A. Tapatopun, Ham. uccnen. ya-t "MOU" (HUY"MBOHN") . —
M. : ®UJINHD, 2019 . — 50 c. - ISBN 978-5-9216-0168-0 .,

4. T'opbypos, 1. B. UcneiTanus kotenbHOro odopynoBanus Ha TOLl MOU : naboparopHblit
npakTUKyM 1o Kypey "IlapoBsie sHepreTuyeckue koTibl" mo Hanpasienuio 13.03.01
"Temnosnepreruka u terotexuuka" / /1. B. T'op6ypos, E. B. Makapesuu, Hau. uccrnen. yH-t
"MOU" (HUY"MBU") . — M. : U3x-Bo MOU, 2018 . — 96 c. - ISBN 978-5-7046-2039-6 .
http://elib.mpei.ru/elib/view.php?id=10431,

5. X3mauss, J. M. Teopust ropeHust U TOMOYHBIE YCTPOUCTBA : yueOHOe 1mocodue st
TEIUIOPHEPTeTHUECKUX crennanbHocTei By3oB / [I. M. X3mansn, A. A. Karan . — M. : DHeprus,
1976 . - 488 c.;

6. JIunos, FO. M. KoMoHOBKa U TEIJIOBOH pacyeT mapoBOro KoTia : YueOHoe mocodue sl By30B
1o crieruanbHOCTH "TeroBsie anekTpuyeckue crannuu” / 0. M. Jlumnos, 10. @. Camoiinos, T. B.
Bunienckuii . — M. : DHeproaromusaar, 1988 . — 208 c. - ISBN 5-283-00015-X .;

7. M. I1. Bykanosuu- "Temnmodu3nueckue cBoiicTBa BOJIBI M BOJASHOTO Hapa', M31aTenbeTBo:
"MarmHoctpoenue”, Mocksa, 1967 - (162 c.)
https://biblioclub.ru/index.php?page=book&id=475619.

5.2 JIunieH3MOHHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe odecrneyeHue:
1. CIO "TIpomerteit";

2. Office / Poccuiickuii makeT o(hpUCHBIX IPOrpamm;

3. Maitnn Buneoxondepenumy;

4. AutoCAD/ T Flex CAD (Bepcus juist 00y4arommxcsi U mperno/iaBaTenei).

5.3 UuTepHeT-pecypcesl, BKJIIOYas NPoecCHOHAIbHBIC 0a3bI JaHHBIX 1 HH(POPMALIMOHHO-
CIIPaABOYHbIE CHCTEMbI:

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

2. 9BC "YHuBepcuTeTckas 6u0JIM0TEKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

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

4. ba3a nannbix Web of Science - http://webofscience.com/

5. ba3za mannbix Scopus - http://www.scopus.com

6. ITopTan oTKpHITHIX AaHHBIX Poccuiickoii @enepanum - https://data.gov.ru

7. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPY/AAa U COUMATbHOM 3a1IUTHI PO -
https://rosmintrud.ru/opendata

8. ba3a oTKpBITHIX JaHHBIX MPO(eCcCHOHAIBHBIX CTAHAAPTOB MUHHCTEPCTBA TPYAA U
connagbHoi 3amuThl PO - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/
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9. ba3za oTKpBITHIX JaHHBIX MUHHCTEPCTBA IKOHOMUYECKOI0 pa3BuTus P@ -

http://www.economy.gov.ru

10. Ba3a oTKpbITHIX 1aHHBIX PocuamonuTopunra - http://www.fedsfm.ru/opendata

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITJIMHBI

Tun nomemeHus Homep ayauropumn, OcHamenne
HauMeHOBaHMe
VY4eOHble aynuTopun K-120, MamuHHbIH 3a1 cepBep, KOHIUIMOHEP
JUISL TIPOBEJICHUS NBI

JIEKIIMOHHBIX 3aHIATUU U
TEKYIIEro KOHTPOJIA

VY4eOHble aynuTopun
JUTSl IPOBEJICHUS
MPAKTUYECKUX 3aHITUH,

KP u KII

K-120, MamuHHEIN 3a71

cepBep, KOHIUIUOHED

UBI]
T-508, YueOnas cTouI, mKad, J0CKa MEIoBas,
ayuToOpusl MyJIbTUMEJUHHBIA TIPOEKTOP, KOMIILIOTED

NEePCOHANIbHBIN, KOHAUIIMOHED, y4eOHO-
HarJsiJHOE ocooue

T-501, YueOnas
ayJUTOpUs

CTOJI, CTYJI, IOCKa MEJIOBasl,
MYJIbTUMEAUMHBIN POEKTOP, KOMITBIOTEP
NePCOHAIIbHBIN, KOHAUITHOHED

T-520, YueOnas
ayIUTOpHS

CTOJI, CTYII, IKad, MyITbTUMETUNHBIN
MIPOEKTOP, AOCKAa MAPKEPHAs, JOCKA
poOKOBasi, KOMIIBIOTEP NIEPCOHATILHBIMH,
KOHJIMITUOHED

Y4eOHble ayIuTOpUN
JUTSI TIPOBEICHUS
1a00paTOPHBIX 3aHATUN

K-120, MammHHBIN 3a71
MBI

cepBep, KOHIUIIUOHEP

B-315/1, YueGHo-HayuHas
naboparopust «IKOJIOTHS
SHEPIeTUKHU.
BrrancnutenbHbIi HEHTP

KYudDo»

Kpecio pabouee, CTOI, CTYI, mKad 1
JIOKYMEHTOB, IKad T OJIEXK b1, TyMOa,
MHOTO(YHKIIMOHATHHBIN IICHTP,
000opyI0BaHKE 00IIET0 MOJIb30BaHMUS,
KOMITbIOTEP MEPCOHATBHBIN

B-315/2, Yue6HO-HayuHas
nabopaTopust «IKOJIOTHS

CTOJI, CTOJI KOMIIBIOTEPHBIH, CTYJI, TyMOa,
MYJIbTUMEAUNHBIN IPOEKTOP, IKPaH,

DHEPIreTUKMU. KOMIIBIOTEP NEPCOHAIBHBIN, IPUHTED,
BeruncnurenbHbIi HEHTP KOHJUIIMOHEDP, UHBEHTaph Y4eOHBIN
KYul29»
T-512, KomnbrorepHsbrit CTOJI, CTYJI, KOMITBIOTEPHAS CETH C
KJacc BBIXOZOM B IHTEpHET, MyJIbTUMEIUUHBIN

MPOEKTOP, IKPaH, T0CKa MapKepHasi,
KOMITBIOTEP MEePCOHATBHBIN

T-508, YueOnas
ayIuTOpus

cToJ, mKad, T0CKa MeIoBas,
MYJIbTHMEHUHHBIN TPOEKTOP, KOMIIBIOTEP
MePCOHAIbHBIN, KOHIUITMOHED, YIeOHO-
HarJIsgHoe mocooue

T-520, YueOnas

CTOJI, CTYJI, KA, MyIbTUMETUNHBIN

ayIUTOpUs IIPOEKTOP, JOCKA MapKepHasi, 10CKa
MpoOKOBasi, KOMIBIOTEP MEPCOHAIBHBIH,
KOHJIULIUOHED
[IH-101, JIaGopaTtopus
TOI M3U
VY4eOHble aynuTopun 2K-120, MammHHBI 3a1 cepBep, KOHAULMOHEP
JUIsL IPOBEICHUS NBII
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MPOMEKYTOUHOMN

aTTeCTalluu

ITomemenus st T-512, KomnberoTepHbIit CTOJI, CTYJI, KOMIIBIOTEPHAs CETh C

CaMOCTOSTEIIBHOU KJ1acc BBIXOJIOM B MIHTE€pHET, MyJIbTUMEIUIHBIN
paboTsI IIPOEKTOP, IKPaH, J0CKa MapKEepHas,

KOMIIBIOTEP NEPCOHAIBHBIN

IMTomemenus misa
KOHCYJIbTUPOBAHUS

T-509, Kabuner

3aBeIyIOIIeTo Kadeapoii
T9C

pabouee MecTo COTpYAHUKA, CTOJI, CTYIIL,
mKkad s JOKYMEHTOB, TyMOa,
KOMIIBIOTEPHAsI CETh C BBIXOJIOM B
WuTepHer, MHOrO(QyHKIIMOHATIBHBIN
LIEHTP, KOMIIBIOTEP NEPCOHAIBHBIN

T-513, L0 u TAC

CTOJI, CTYJI, KOMIIBIOTEPHAsI CETh C
BbIX0Z0M B MIHTEpHET,
MHOTO()YHKIIHOHAJIBHBIN IIEHTD,
KOMIIBIOTEP NIEPCOHAIbHBIN

ITomewmenus st
XpaHeHus: 000pyA0BaHUS
1 y4eOHOTO MHBEHTaPS

T-507, Apxus, Oubmuoreka

Kadeapbl

CTEJIIaX JUISl XPAHCHUS KHHT, CTOJI, TIIKag)
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

HapOBLIC OHCPICTUICCKUC KOTJIbI

(Ha3BaHME AUCIMILIMHBI)

5 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4
KM-5
KM-6
KM-7

Tect 1o OCHOBHBIM TepMUHAM U ompeaeneHusM (TectupoBanue)

Tect Ha 3HaHue TemioBoi cxemsl TOL] MOU. (TectupoBanue)

3ammura 1abopaTopHBIX paboT (yacTh 1, o3HakomuTenbHast) ([lepekpecTHbIit ompoc)
Konrtponbnas padora «¥YcrpoiicTBo napoBoro kotia» (Kontponsnas pabota)

3amura pacuyeTHoro 3aganus (Teopus ropenus) (IlepexpecTHbii ompoc)

3amuTa 1a00paTOpHBIX padboT (dacTh 2, pacuetHas ) (IlepekpecTHbIii ompoc)

Tect "CnenuanbHble mapoBbie KOTIIbL. CTpouTenbHbIe coopykeHus 1 kapkacol” (TectupoBanue)

Buja npoMexyToYHOI aTTecTANMU — DK3aMEH.

Wunexc KM- | KM- | KM- | KM- | KM- | KM- | KM-
Howmep Pas e AMCIHIIHHS] KM: 1 2 3 4 5 6 7
pasjena Henens 4 6 10 8 15 15 14
KM:
1 0O0630p pa3BUTHUS KOHCTPYKITUIT
MapoBbIX KOTI0B. COBPEMEHHBIE TUIIBI
11 00630p pa3BUTHUS KOHCTPYKITUIT + + + N N
' MapoBbIX KOTI0B. COBPEMEHHBIE TUIIBI
2 TomuBoO 17151 KOTJIOB U €ro MOATOTOBKA
K CO)KUTAHUIO
21 TomuBoO 7151 KOTJIOB U €ro MOATOTOBKA + + + + +
' K COKUTAHUIO
3 Mexanu3m ropenus, 00beMbl
npoykToB cropanus. KIIJ[ korna
31 Mexanusm ropenus, 00beMbl + + + + +
' npoykToB cropanus. KIIJ[ korna
4 [TpuHIIUTIBI KOHCTPYUPOBAHUS U
pacyera TOIOYHOU KaMepbl
[TpuHIUTIBI KOHCT OBaHUS U
4.1 pyn +
pacyera TOIOYHOU KaMepbl
5 YcnoBust paboThl KOHBEKTHUBHBIX
MOBEPXHOCTEN HarpeBa
51 YcnoBust paboThl KOHBEKTHUBHBIX +
' MOBEPXHOCTEN HarpeBa
6 CrtpoutenbHbie KOHCTPYKIIUU TPOGUITH
MapOBBIX KOTJIOB
6.1 CrtpoutenbHbie KOHCTPYKIIUU TPOGUITH +
' MIapOBBIX KOTJIOB
7 KoHcTpykiuu crienuanbHbIX MapoOBBIX
KOTJIOB
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71 KoHCTpyKIny crienuaabHbIX MTapOBBIX +
) KOTJIOB
8 Kunerrnka XuMHYECKUX peakiui
TOpPEHMUSL.
8.1 KuHeTnka XMuMHUYECKUX pPEeaKIuid + + + + +
TOpPEHMUSL.
9 TypOynentHas nuddy3us u
TypOyJIEHTHBIE CTPYH.
91 TypOynentHas nuddy3us u + + + + +
TypOyJIEHTHBIE CTPYH.
10 Cxurague ra3oB U JKHUJIKUX TOIUIUB.
10.1 Cxurague ra3oB U KHUIKUX TOIUIUB. + + + + +
11 dusuyeckrue OCHOBEI
MBUICTIPUTOTOBIICHHUS.
ITer bHBIE KOTJIEL. I operu
111 JIeyTOJ € KOTII OpeHue + + + + +
TBEPJIOTO TOILIMBA.
Bec KM, %: | 10 10 15 20 20 15 10

6 cemecTp

IlepeyeHb KOHTPOJIbHBIX MEPONIPUSITHI TEKYIIET0 KOHTPOJISI yCII€BAEMOCTH 0 JHCIUILTHHE:

KM-8 3ammra pacuernsix 3amanuii NeNel-2 (koHTyp ecrecTBeHHON mupKyssiinn) ([lepekpecTHbIit
OTIpocC)

KM-9 3ammura pacuernbix 3aganuii NeNe3-4 (terutoruapasnudeckue paspepkn) (Ilepexkpectrslii ompoc)

KM-  3ammra naboparopubix padotT (dacts 3. Pacuetnas). (IlepekpecTtHslii omnpoc)

10

KM-  Tecr na 3nanue [ITO (TectupoBanue)

11

Bujx npome:xyTo4HOI aTTecTalu — JK3aMeH.

Wunexc KM-8 | KM-9 | KM-10 | KM-11
Howmep Paznen aucuuminHb KM:
pasnena Henens 8 12 13 13
KM:
1 I'maponnHamuka oHO(a3HBIX U ABYX(a3HbIX
TIOTOKOB
11 I'maponnHamuka oHO(a3HBIX U ABYX(a3HbIX + + +
TIOTOKOB
2 KoHTyp ecTecTBEHHON HUPKYIALUH
2.1 KoHTyp ecTecTBEHHOIN IMPKYIALNU + + +
3 PerynupoBanue BHIXOHBIX TApaMETPOB ApOBOT0
KOTJIA.
31 PerynupoBaHue BEIXOIHBIX TAPaAMETPOB TTAPOBOTO + + 4
KOTJIA.
4 TemnoBast 1 ruApaBIAYECcKast HETOXKIECTBEHHOCTH.
PazBepku.

32



TenoBas u TUApaBINYCCKaAsA HETOXKIACCTBCHHOCTH.

4.1 + + +
PazBepku.
S) BoHb1 pesxUM IMapoBbIX KOTIOB
5.1 BoHbIi pexxuM apoBBIX KOTJIOB +
6 [IpuHIUITBI SKCIUTyaTalluy MAPOBBIX KOTIOB
6.1 [IpuHIMIIBI SKCIUTYaTallMK TAPOBBIX KOTJIOB + + +
Bec KM, %: | 30 30 30 10
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IIpuioxenue b

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

HapOBBIC OHCPICTUICCKUC KOTJIbI

(Ha3BaHME AUCIMILIMHBI)

5 cemecTp

Hepeqenb KOHTPOJ/IbHBIX MEPOHPHﬂTI/Iﬁ TEKYIIEIr0 KOHTPOJAHA YCIIEBA€eMOCTH 110 KprOBOﬁ

padore:

KM-1 Pacuer KII/] koTna u rabapuToB TOIMOYHON KaMephI
KM-2 TloBepounsrii pacuent TK

KM-3 Odopmnenue PII3 u yeptex.

Bujx npome:xyTouHoii arrecranmu — 3amura KP.

Nunexc KM-1 | KM-2 | KM-3
Howmep Pazen xypcoBoro mpoekTa/KypcoBoii paboThI KM:
pasena ACITKYP P P P Henens 14 | 16 | 17
KM:
1 Y CTpolcTBO TOMOYHOM KaMephl NapOBOro KOTJIa + + +
2 TronauBoO 1Sl CKUTAHUS B TAPOBOM KOTJIE + +
Bec KM, %: 50 30 20
6 cemecTp

Hepeqeﬂb KOHTPOJIbHBIX MeponpuﬂTnifl TEKYIIEIro KOHTPOJA YCIIEBACMOCTH 110 KprOBOﬁ

padore:

KM-1 Pacuer naponepenipeBareabHbIX TOBEPXHOCTEM

KM-2 Pacuer skOoHOMaii3epa U BO3/1yXOIO10TpeBaTes

KM-3 Odopmnenue PII3.

KM-4  OdopmiieHue TEIIoBoi CXeMbl U yepTexa (Mpe3eHTALNN ).

Bujx npomexyTouHoii arrecranmu — 3amura KP.

Hnunekc KM- | KM- | KM- | KM-
Howmep Pa3nen kypcoBoro nmpoekta/KypcoBoit KM: 1 2 3 4
pasnena paboThI Henens 10 12 13
KM:
1 YcTpolcTBO MapoBOTO KOTJIA + + + +
2 ['unpoauHamuika oqHO(A3HBIX U IBYX(ha3HBIX TOTOKOB + +
3 OCHOBBI KCIUTyaTalluy MapOBBIX KOTIIOB + +
Bec KM, %: | 10 10 60 20
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