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Pduianana PI'OY BO «<HNY «MDH» B 1. BoJlzkckoM

Hanpasiaenue noaroropku: 13.03.01 TenyiooHepreTuka U TemJI0TeXHUKA

HaumeHnoBaHme 06pa30BaTeJ’lLHOﬁ nporpaMMLl:TermoaﬂepreanecKue CUCTEMbI U ].[l/l(l)pOBLIe TEXHOJOTHH

YpoBeHb 00pa3oBaHus:0aKaiaBpuaT

®opma 00ydyeHHs: OUHASI

PaGouasimporpaMmMaaucuMIJINHBI
TYPBUHBI TOC U A3C (nmpodus 1)

Bbaok

Baok 1 «/Iucuuniaunel (MOxyJin)»

YacTb 00pa3oBaTeIbHOI IPOrpaMMbI

@®opmupyeMasi y4acTHUKaMH 00pa30BaTebHbIX
OTHOIIEHUI

HNHaexke AMCUMIJIMHBI 0 Y4eOHOMY IJIaHY Bb1.B.11
Tpy10eMKOCTh B 3a4€THBIX €IHHAUTIAX 6 cemectp - 6

Py Bcero — 6
Yacos (Bcero) nmo yueoHoMy rjiaHy 216

Jlexknun

6 cemecTp — 16 yacoB
Bcero — 16 yacon

HpaKTl/l‘leCKﬂe 3aHATHSA

6 cemecTp — 16 yacoB
Bcero — 16 yacon

JladopaTopHbie padoThI

6 cemecTp — 16 yacoB
Bcero — 16 yacon

KoHcyJIbTalIMunmo KypcoBomMy npoeKkTy

6 cemecTp — 16 yacoB
Bcero — 16 yacon

CamocrosiTesibHast padoTa

6 cemectp — 111,7 yacoB
Bcero — 111,7 yacos

BKJIKOYas:

KypcoBasi paboTa

6 cemecTp — 16 yacoB
Bcero — 16 yacon

HpOMe?KyTO'—[Haﬂ aTTrecranus:
OK3aMCH
3alIMTa KypPpCOBOI'ONnpoeKTa

6 cemecTp — 2,5 yaca
6 cemecTp — 4 yaca

KonTpoas:
9K3aMEH

6 cemecTp — 33,5 yaca

Bomxkexuit 2020




INPOI'PAMMY COCTABWI:

Crapmmi#i mpenogasatens xadeapsi %

TOuTT r E.B. Kypeanosa
(IODKHOCTB, Y4eHas CTENEHb, YIEHOE 3BAHHE) (pacmudpoBKa NONKHCH)

3asenyrommit kadenpoit TIUTT %" M.M. Cynranos

(Ha3BaHHe Kadeapsi) / (n ut,(s) (pacmubpoBKa NOANKCH)

PykoBomuTens o6pasoBaTensHON nporpaMMel TemosHEPreTHYECKHE CHCTEMBI | g poBEIe TEXHO-
JIOTHH

JouenT xadpenps: TOuTT,
K.T.H., JIOLIEHT > VX /. M.M. Cynranos
(IOIDKHOCTB, yu€Has CTENEHb, YUEHOE 3BaHHE) f ?ﬂlﬁ[&.) (pacmu(ppOBKa MOJITTHCH)
COI'JTACOBAHO:

3asenytomuit kadenpoi TOuTT ?)#7; ﬁ‘ M.M. Cynranos
(Ha3BaHHe Kadyeapsi) %mﬁmcs) (pacmmdpoBKa NOAIHCH)




1. EJIU U 3AJTIAYN OCBOEHUSA JUCHUITJIMHBI
Lesab ocBOeHHS U CHUILTMHBICOCTOUT BU3YYCHUH YCTPONCTBA MAPOBBIX U TA30BBIX TYPOUH; TIOIyUEHIE 3HAHH O MPeoOpa30BaHUK SHEPTUH B DJIEMEHTAX
TYpOHHBI, XapaKTEPUCTHKAX TYPOMHHBIX PEIICTOK, TEIUIOBOTO pacyeTa CTYIIEHH U TypOHHBI, pacueTa Ha MIPOYHOCTh AIIEMEHTOB TYPOHHBI.
3agayaMu TUCHHUILINHBI ABJISIOTCS:
- OCBOGHHE TOHSATUM, CBSI3aHHBIX ¢ pa0OTOM CTyIeHH TYpOUHBI U TYPOMHBI B IIEJIOM;

- IpUOOpETeHNE 3HAHUI O 3aKOHOMEPHOCTSAX M3MEHEHHUS apaMeTPOB B MPOTOYHON YacTH TYpOMHBI, BUIAaX IMOTEPh SHEPTUHU, OCHOBHBIX THUIIaX TYpOUH

1 0COOEHHOCTSIX MX PaOOTHI.

dopmupyembie y 00y4aroerocss KOMNeTeHIUH U 3alUIaHUPOBAaHHbBIC Pe3yJbTaThl 00yYeHHs] TUCLHUIUIMHE, COOTHECEHHBIE C MHANKATOPAMHM 10C-

THKEHUSI KOMIIeTEeHIINMI:

Koa n HanMeHOBaHHEe KOMIIETEH-
107071

Koa n HaumeHoBaHHE HHAXKATOpa
JAOCTH/KCHHUHA KOMIICTCHIIMH

3annaHupoBaHHbIe Pe3yJbTATHI 00y4YeHNs

OIIK-3 CrocobeH AeMOHCTPUPO-
BaTh MPHUMEHEHUE OCHOBHBIX CIIO-
co0OB TONyuYeHHs, Tpeodpa3oBa-
HHS, TPAHCIIOPTa W KCIOJb30Ba-
HHUA TCIIOTBI B TCIUIOTEXHUYC-
CKUX YCTaHOBKaxX M CHCTEMax

N-lonks JemoHcTpupyer mo-
HUMaHHE OCHOBHBIX 3aKOHOB H
Croco00OB TEpeHoca TEeIUIOTH U
Macchl

3HATh:
— TEpPMOJMHAMHYECKHE IMPOLECCH MPeoOpa30BaHUs SHEPrUM B MAPOBBIX TYp-
OuHax;
— TIpoIecchl Mpeodpa3oBaHus YHEPTUU B TYPOMHHOM CTYIICHH;
— OCHOBHBIE 3aKOHBI TCUCHHUS CKUMAEMOH JKHIKOCTH.
yMeThb:
-IIPOM3BOJUTH IIOCTPOCHHE TIPOIEcca PacIIMPEeHNs apa B TypOuHeE;
- paccUMTHIBaTh MOKA3aTENN TEMIOBOU 3koHOMHYHOCTH TOC.

N-20mk-31Ipumensier 3Hanust oc-
HOB TEPMOJMHAMUKH JJIsl pacye-
TOB TEPMOJAMHAMUYECKUX IPO-
LIECCOB, IIMKJIOB U MX MOKa3aTeei

3HATD:
— MPUHLUIBI pabOThI, TEXHUUECKUE XapPAKTEPUCTUKU U KOHCTPYKTHBHBIE OCO-
OCHHOCTH 3JIEMEHTOB U Y3JIOB IAPOBLIX TYPOUH;
— OCHOBHBIE METOJIbI IPOEKTUPOBAHUSA U KOHCTPYUPOBAHUS DJICMEHTOB U Y3JI0B
TypOOMaIIuH.
yMeTh:
- BBINOJHATH pacueT LB/l mapoBoii TypOUHBI, a TaK)Ke €€ CTYIEHH 10 THUIIOBBIM
METOUKAM;
- paccUMTHIBATh MapaMeTphl HOTOKA B MPOTOYHOM YaCTH MapOBOW TYpOUHBI.




2. MECTO JJUCIHUILJIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM NPOT'PAMMBI BO

JuctumimHa 6a3upyercs Ha CIEAYIOMUX TUCHHUIUTMHAX:«TexHuueckas TepMoauHamMukay, «Temnomaccooomeny, «l'uaporazonunamukay, «Korens-
HbIE YCTAaHOBKH» B 00bEME POrpamMMbl OakaiaBpuara.

Pe3y.HBTaTBI O6y‘ICHI/IH, MOJIYYCHHBIC IPHU OCBOCHUHN OUCHHIUIWHEI, HCO6XOI[I/IMBI IMpU U3YUYCHHUU CIACAYIONUX AUCHUILIINH: «TenioBrwie QJICKTPHUYCCKUC
cTaHuumy, «[laporazoBeie U ra30TypOMHHBIC YCTAHOBKNY.



3. CTPYKTYPA U COAEP) KAHME IUCHUIITIMHBI
3.1. CTpykTypa IMCHHILIHHBI
OO01mas TpyI0eMKOCTh JUCIUTUTMHBI COCTABIISIET 6 3a4eTHBIX eUHMIL, 216 9acoB.

PasJies THCIHIIIHHEL. L b o Pacnpenenenue TPYZIOEMKOCTH pasjena (B yacax) no Buaam | CojepxaHue CaMOCTOSTEIIbHOU pa-
Ne | ®opma npomexyrounoi arre- | T S 3 y1ebHO# paboTe! 6011 |
/i CTaluH 52 & = KonrakTHas cp | Kowr (c YKaSaHHefTJ:z :;;0;22;? mom.S.1 un
(no cenecmpam) A& | © |Jex |Ip | a6 | KIIP | MKKI | TIA poss
Wzyuenue TEOPETUYECKOTO u
1 TennoBble ITUKIIBI Hap0Typ6I/IH- 20 6 4 4 ) ) ) _ 8 _ MIPaKTUUYECKOr0 MaTepuana:
HBIX YCTaHOBOK [1], cTp. 12-54.
[2], ctp. 11-30.
Nsyuenue TEOPETHUYECKOTO u
TeroBsIe MpoLIECCHI B MTAPOBOi MPAKTHYECKOTO MATEPHATIA:
2 | TypOuHE U ee MPUHIUIHAILHOE 46 6 6 6 6 10 - - 18 - [1], ctp. 38-54, 158-160.
YCTPOHCTBO [2], cp. 54-57.
[3], ctp. 189-197.
Nsyuenue TEOPETHUYECKOTO u
KOHCprKHI/II/I N OCHOBBI 3KC- MPaKTUIECKOro MaTepuana:
3 | moyaranmuu TerutoQUKAIMOHHBIX 42 6 6 6 8 4 - — 18 — [1], cTp. 239-320, 381-408, 420-460.
MapoBbIX TYpOUH [2], ctp. 60-65, 374-394.
[3], ctp. 197-214.
4 | KypcoBoil mpoeKT 72 4 0,3 67,7 CornacHo rpaduKy BBIIOIHCHHS
DK3aMeH MPOBOJUTCS B MUCbMEHHON (hop-
5 | Dk3aMeH 36 6 - - - - - 2,5 - 33,5 | Me 1m0 GUIETAMCOITIACHO MPOTPaMME JK3a-
MeHa
Hmozo 3a cemecmp 216 6 16 | 16 | 16 16 4 28 | 111,7 33,5

Hpumeuanue:Jlek — nexuuu; Ilp — npakrtuueckue 3anarusi; Jlab — maGoparopusie padotsl; KIIP — ayauropHble KOHCYIbTallMU MO KYPCOBBIM IPOEK-
tam/pabdoram; MKKII — uHAMBUyabHBIE KOHCYIBTAIIMHU 110 KYPCOBBIM ITpoekTam/padboram; I1A — npomexxyrounas arrectanus;, CP — camocrositensHas pa-
0ora cTyneHTa.




3.2.KpaTkoe coaep:kaHue pa3iejaoB
6cemecTp
1. Tennoswie yukvl RAPOMYPOUHHBIX YCHMAHOBOK

00630p pazButus naporypoocrpoenus. Knaccudukanus napossix TypOus. O01iee ycTpoicTBO U
nmokazaTesim paboThl TypOoycTaHOBKUA. CXema U yCTPOHCTBO TYpOMHBI, OCHOBHBIEC Y3JIbI TYpOWHBI,
TeruioBble cxeMbl. CoBepiieHcTBoBaHue 1ukia [1T: BausiHUE mapaMeTpoB CBEXEro napa Ha 3(dex-
TUBHOCTH PabOTHI TypOUHBI. BiausiHue koHeuHoro aaBieHus. [IpomexyTodHbIi ieperpeB napa. Pe-
TE€HEPATUBHBIN I0IOTPEB TUTATEILHON BOBI.

2. Tennogvle npoyeccel 6 napoeoli mypoune u ee NpUHYURUATILHOE YCMPOTICM 0.

OcHOBHbIE ypaBHEHHUS MOTOKa CoKMMaeMou >kuakocTu. CTaTHUecKHe U TOJHbIE MapaMeTphl.
[IpeoOpazoBanue sHepru B TypOUHHOM cTyneHn. Kunemaruka tedeHus u ¢popma nomnarok. [lnan
CKOpPOCTEH, N3MEHEHHE MapaMeTPOB B CTYIIEHHU, OCHOBHBIE THIIbI CTyIeHel TypOuHbl. CTeneHb pe-
AKTUBHOCTH, CPABHEHUE AKTUBHBIX M PEAKTHUBHBIX CTyMEHEeH. Ycuiaus Ha jgonaTkax TypOuHbL. OT-
HocuTenbHBIA JomaTouHbli KITJ[. OnTtumuzamuss mapameTpoB paboThl TypOWHBI. OnTHUMHU3ALNS
CTyHneHH TypOuHBI. ['eoMeTpruecKue COOTHOIICHUS B peleTKax Mpoduiel, XapaKTepUCTHKU pe-
mietok. [Ipodunbhbie morepu, BeiOOp pemierok. [lorepu B crynenu TypOounsl.. MHOrocTyneH4yaTbie
TypOUHBI, PEKUMBI PaOOTHI, BO3BpAaT Tera. [IpenenbHas MOUTHOCTh TYpOHHBI, BHIOOpP YHCIA CTY-
neHel TypOouHsbl, MI3MeHeHNe OCEBBIX U paaualbHBIX 3a30pOB B TypOuHe. CHucTeMbl Mmapopacrpe/e-
JICHUSL.

3. Koncmpykuyuu u ocnogwvl IKcnayamayuu meniouKayuoHHbIX RAPOBbIX MYPOUH.

Konctpykuuu nmapoBeix TypOuH. PerynupoBanue TypOUHBI IO CKONB3ALIMM Iapamerpam. Pery-
nupoBaHue TypOouH. Cuctemsl 3ammThl. MacinocucreMa TypOHWH. DPO3UOHHBIN H3HOC MPOTOYHOM
yactu TypOuH. [Ipounocts u nuHamuka Typoomamut. [yck TernopukaoHHONH YCTaHOBKH.

3.3. TeMbl NpaKTHYeCKUX 3aHATHI
6 cemecTp

1.IToka3zaTenu TEmI0BOM SKOHOMUYHOCTH TypOoycTtaHOoBOK TOCHADC. BinusHue HayaabHBIX
napameTpoB mapa Ha 3¢ (PEeKTUBHOCTh pabOTHI TypOUHBI (2 Yaca).

2. Ipouecc pacmmpenus B TypOMHHON CTyIeHU. PacueT TpeyroibHUKOB cKopocTel. (2 Jaca).

3. Pacuérel a3eMeHTOB TypOHHBI Ha IPOYHOCTH (4 Haca).

4. MeTtoauKa TEIIOBOTO pacueTa TypOMHHOM cTyrneHu(6 4acos).

5. Pacuer nonoaHUTENBHBIX TOTEPH cTyneHU. BHyTpernnit otHocutenpHbI KII (2 waca).

3.4. Tembl 1a00paTOPHBIX PadoT

1. CucreMsl pereHepalii BEHICOKOTO M HU3KOTO JIaBJICHUSI TAPOBOI TypOUHBI.

2. Cucrema cMa3Ku M YIUIOTHEHUS Bajla reHepaTopa napoBOM TYpOHHBI.

3. TemnmodukanroHHas ¥ KOHACHCAIIMOHHAS YCTAHOBKA MAapOBOW TYpOUHBI.

4. TennoBble U MEXaHMUYECKHUE MTOKA3ATENIN padOThI MAPOBOM TYpOHHBEI.
3.5.PTP

PI'P y4eOHBIM TUIaHOM HE TTPEAYCMOTPEHBI.

3.6. TemaTnka KypcOBBIXIIPOEKTOB/KYPCOBBIX padoT
KypcoBasipabora: «Pacuer

6 cemecTp
KypcoBoiinpoekT: «Pacyer napoBoii TypOUHBI» (110 BapuaHTaM).

I'pa¢duk BbINOJIHEHHSI KYPCOBOIO MPOEKTA



Henens 1 2 3 4 3aueTHas
Paszgen  xypcoso- 3amura
TOMPOEKTa 1,2,3,4 5,6,7 8,9 10 KYpPCOBOTO

POEKTa
O6nem pazzaena, % 25 25 35 15 -
BrimmomaeHHBIN
o0beM Hapacraro- 25 50 85 100 -
M HTOroM, %o

Howmep
pasjena Paznen kypcoBoro npoekra
1 Br160p 1 060cHOBaHME UCXOHBIX JTAHHBIX JIJIS1 pacueTa NUINHIpa TYPOUHBI
) [IpenBaputenbhas onerka KII/I nunuaapa TypOUHBI, ONpeeieHre TeTUIONepenaaoB U
pacxoja napa
3 OmpezeneHne pacxojia rmapa B pereHepaTUBHbBIE 0TOOPHI
4 OrnpezesieHre ONTUMAIBLHOTO AABJICHHS B KAMEpPE PEryIUPYIONIel CTyNeH!
5 dopma TPOTOYHON YaCTU LIWJIMHAPA, pa3Mephl IEPBOI, BTOPOU M MOCIEAHEN CTylIEeHEN
[WIAH]IPA TYPOUHBI
6 Onpenenenye yuciaa CTyleHed B IPOTOYHON 4acTH WJIMHIpA
7 Omnpenenenre napaMeTpoB Mapa rnepej CTyneHs MU HUIUHAPA TYpOUHBI, TOCTPOSHHE
rpadUKOB pacrpeeNIeH!s] TEMIEPaTyphl U JaBJICHUS B TPOTOYHON YaCTH UIUHAPA
8 YTOYHEHHBIN pacyeT NPOMEKYTOYHON HEPETYIUPYEMON CTYTICHU
9 UepTexu MpoI0IHHOTO U MOMIEPEYHOT0 Pa3pe30B MIIHHAPA TypOuHbl. OnrcaHue Typ-
OMHBI
10 OdopmiieHre MOSICHUTEIBHON 3aITMCKA




3.7. CooTBeTcTBHE Pa3/1e/iOB AUCUHUILIHHBI H (OPMHUPYEMBIX B HUX KOMIIeTeHIHI1

Homep u HanMeHOBaHUE Pe3ybTaTOB 00pa30BaHHs Nnnexc Howmep pasnesa iucuuminHet (B cOoTBETCTRHM C 11.3.1)
6 ceMecT DOopMBI KOHTPOJIS
1O TUCIUTLIINHE KOMIIETEH- CTp
(B cooTBeTCTBUU C pa3nenaoM 3) nuu 1 2 3
3HaTh:
TEPMOJAMHAMHYCCKUE TMPOLECCHl  MPeoOpa3oBaHUS Tect «I[Ipeobpa3oBaHue YHEPTUH HA TEIUTOBBIX
SHEPI'HH B MAPOBBIX TYPOMHAX WA-lomcs X ANEKTPOCTAHITUIX)»
MpOIIeCChl MPEeoOpa30BaHUS JHEPTUH B TYypOMHHOU V-1 X Tect «[Ipeobpa3oBaHue 3HEPTUH B TYpOUHHOM
-lomk-3
CTYINEHU CTYTICHH
N Tect «OcHOBHBIE YpaBHEHUS AJIsl IOTOKA CHKUMae-
OCHOBHBIC 3aKOHBI TCUCHUS C)KMMAEMOM KUJIKOCTH N-1omnks X o
MOH JKUIKOCTH »
YMerhb:
NPON3BOAUTL  MOCTPOCHHE MPOLECCA PACUIMPEHHS | Telomca X Kontponbnas pabora «I[loctpoeHue npomecca
napa B TypOuHe K- paciipeHus mapa B TypOHHe»
paccuMThIBATh MOKAa3aTeIM TEIUIOBOM 3KOHOMHYHO- WI-1 X X Tect
ctn TAC OIIK-3 «ITokazareny TeroBoi s3xkoHoMuaHOCTH TIC)»
3HaTh:
MIPUHIIUIB Pa0OTHI, TEXHUYECKUE XapakTepucTuku u | MJI-2omk. N
p P ’ P P H-20nk3 Tect «OCHOBHBIE Y3JIbI U 3JIEMEHTHI TAPOBOM TYp-
KOHCTPYKTUBHBIC OCOOCHHOCTH 3JICMCHTOB M Y3JIOB X X SUHED
MApOBBIX TypOUH
OCHOBHBIE METOJBI MPOSKTHPOBAHUSI U KOHCTPYyHpO- | MJI-20mk.
P P pyHp H-2omcs X 3ammra KypcoBOro npoeKra
BaHUs 3JICMEHTOB U Y3JI0B TypOOMaIINH
YMeThb:
BBINOJHATE pacueT 1[B/I mapoBoit TypOUHBI, a TakKe
P 1B/ nap yp ’ NI-20mk.3 X 3ammra KypcoBOro npoekra
€€ CTYINEHH N0 TUIOBBIM METOUKAM
ACCUMTBHIBATh MapaMEeTpPhl TOTOKA B MPOTOYHON Yac-
P N pametp p NI-20mk.3 X 3ammra KypcoBOro npoeKra
TH TIapOBOM TYpOUHBI
Bceeo uacoe na pazoen oucyuniumvi 20 46 4

(6 coomeemcmeuu ¢ n.3.1)




4. KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE ~OHEHOYHBIE MATEPHUAJIBI
JJIA TEKYIMETI'O KOHTPOJIA YCIHHEBAEMOCTH U IIPOMEXYTOYHOM ATTE-
CTAIIM 11O JMCIIUITJIMHE

4.1. Texkyumuii KOHTPOJIb YCIIEBAEMOCTH I10 IUCHMILIMHE:

6 cemecTp
— TECTUPOBAHHUE:
1. Tect «IIpeobpazoBaHue SHEPTUU HA TETUIOBBIX DJICKTPOCTAHITHIX )
2. Tecr «IIpeobpazoBaHue YHEPTUU B TYPOMHHOM CTYTICHU
3. Tect «OCHOBHBIE ypaBHEHHUS JJIsl HIOTOKA CKUMAEMOM HKUIKOCTH
4. Tecrt «loka3arenu TemioBoi SKOHOMUYHOCTH TIC»
5. Tect «OcHOBHBIE y3IbI U AJIEMEHTHI TAPOBOUN TYPOUHBD)
— KOHTpPOJIbHAs pabOTHI:
1. KontponbHas padota «IlocTpoeHne mporecca pacmpeHus rmapa B TypOuHe»
— 3amuTa Ja00paTOPHBIX padoT.

bannbHO-peHTHHIOBAsI CTPYKTYpa AUCLMILINHEL SBIJISETCS IPUIOKEHUEM A.
banisHO-pedTHHTOBasI CTPYKTYpa KYPCOBOM pabOTHI SIBIIACTCS NMPpUIoKeHneM b.

4.2. [Ipome:KyTOUHAS aTTeCTANMS MO JMCHUIINHE (YACTH AU CHUIINHBI):

6 cemecTp
IIpome:kyTouHasi aTTeCTAIMU TIPOBOIUTCA B (popMme, yka3aHHOH B y4eOHOM IIIaHE: SK3aMeEH, 3a-
IIMTA KypCOBOT'O MPOEKTA.

Ornenka ompenensieTcss B cooTBeTcTBuH ¢ [lomokeHneM o OamibHO-pEHTHHTOBOM CUCTEME st
cryaentoB H1Y «MOW» Ha 0OCHOBaHHM CEMECTPOBOM U 3K3aMEHAIIMOHHONCOCTABIIAIOIINX.

B npuiiokeHue kK IUIUIOMY BBIHOCUTCS OIIEHKA 3a 6 ceMecTp.
OrneHka 3a KypcOBOW MPOEKT ompenensiercs B cooTBeTcTBuM ¢ [lonokeHnem o OaluTbHO-
peuTuHroBoi cucreme mis cryaenroB HUY «MONy.

B npuiiokenue K IUIIOMY BBIHOCUTCS OIIEHKA 32 6 CEMECTP U 3a KypCOBOM MPOEKT.

IIpumeuanue:OneHOYHBIE MaTEPHAIbBI IO TUCIUIUINHE TPUBEICHBI B (POHIE OLIEHOYHBIX MaTe-
puanos OIIOII.

5. YAEBHO-METOANWYECKOE OBECIHEYEHHUE /IUCHUIIJINHBI
5.1. [leyaTHbIe U 3JIEKTPOHHbIE U3AHUS:

1. Kocrtiok, A. I'. [TapoBble TypOUHBI U Ta30TypOUHHBIE YCTAHOBKU JUISI 3JICKTPOCTAHIIMN | YUeOHUK
st By30B / A. I'. Koctiok, A. E. Bynkun, A. JI. Tpyxuuii - Mocksa : M3narensckuii jom MOU,
2019. - ISBN 978-5-383-01400-4. - Tekct : snextponnbiii / DBC "KoncynpTant cryneHra" :
[caiiT]. - URL : https://www.studentlibrary.ru/book/ISBN9785383014004.html.

2. Tpyxuuii, A. JI. TernmodukanoHHbIe TapoBble TYpOUHBI  TYpOOYCTaHOBKH : yueOHOE rmocodue
st By3oB / A. JI. Tpyxumii, b. B. JlomakuH. - 2-¢ u3a. , crepeot. - Mocksa : MOU, 2020. - ISBN
978-5-383-01416-5. - Tekct : anexkrponnsiii / OBC "KoncyneranTt cryaenrta" : [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN9785383014165.html.

3. Tpyxuuii, A. JI. OcHOBBI cOBpeMeHHOM 3HepreTuku B 2 T. Tom 1. CoBpeMeHHas TENI03HEPreTu-
Ka : yueOHuk jis By3oB / A. 1. Tpyxuuit, M. A. Uztomos, O. A. [ToBapos, C. I1. ManbItieHKO; 1Mo
pen. A. 1. Tpyxuus; non obmeli penakiueit wi. -kopp. PAH E. B. AmerucroBa - Mocksa : M3na-
tensckuit oM MOMU, 2016. - 512 c. - ISBN 978-5-383-01043-3. - Tekct : anekrponusiii // 3bC




"KoHCynbpTaHT cTyaeHTa" : [caiiT]. - URL
https://www.studentlibrary. ru/book/ISBN97853 83010433.html
4. 3opun, B. M. AToMHBIE 3NIeKTpOCTaHIIUU [DNEeKTPOHHBIN pecype]| : yuebd. mocodue / B. M. 3o0-

pUH. - OJEKTpPOH. TEKCTOBble ngaH. - M. : Mzmar. gom MOU. — 2017. - URL:
http://www.studentlibrary.ru/book/ISBN9785383011782.html.

5. Temnosnepreruka u temnotexHuka. B 4 ku. Ku.3. TemnoBble U aTOMHbBIE 31EKTPOCTAHIIMHU
[DnexTponHbIit pecypc]: cripaBouHas cepus / A.B. Knumenko, B.M. 3opuH. — DJEKTPOH. TEKCTO-
BBIC JIaH.- M. : Wznar. JIOM MDU, 2017. - URL:
http://www.studentlibrary.ru/book/ISBN9785383011706.html.

6. Crepman, JI. C. TemnoBsle u aTOMHBIE DJIEKTPUYECKUE CTaHIMM : yueOHUK mis By3oB / JI. C.
Crepman, B. M. JlaBbirun, C. I'. TummuH. - 6-¢ u3a. , crep. - Mocksa : MOU, 2020. - ISBN 978-5-
383-01419-6. - Tekcr : anmekrponubii // DBC "KoncyneranT crymenta" : [caiT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785383014196.html.

7. Pacder mapoBo# TypOuHbl: Yue0.- meton. moco0./ ['pura A.Jl., Menbiienun ['.I'., T'pura C.A. -
Bomxckuii : mman «MBU (TY)» B r. Bomkckom, 2010.

8.Tepimun, C. A. ATOMHBIE 3JIEKTpUYCECKHE CTaHIMKU ¢ peakropamu BBOP-1000 : yue6. mocodue
JUTSL CTYJICHTOB BY30B, OOYYAOIIHUXCS 1O CIIENUATBPHOCTH ATOMHBIC 3JICKTPHUCCKHUE CTAHIIMHA U YC-
TAHOBKM HampasJieHus nmoarotoBku Texnumdeckas pusuka / C. A. TeBnuH. - 2-¢ u3A., gom. - M. :
Hznmar. mom MDOU, 2008. - 358 c.

5.2 JIuueH3uoHHOE ¥ CBOOOIHO PAaCcpPoCTPaHsieMoe MPOrpPaMMHoOe odecrnevyeHue:
Microsoft Word, Microsoft Excel, Power Point.

5.3. UHTepHeT-pecypchbl, BKIWYas NpodeccnoHaabHble 0a3bl JaHHBIX U MH(OPMAILMOHHBIE
CIIPaBOYHbIE CHCTEMBI:

VYuusepcurerckas uHpopmarmonnas cucrema «POCCHS» https://uisrussia.msu.ru

CnpaBouHo-nipaBoBast cuctema «KoHcymprant+» http:// www.consultant-urist.ru

CnpaBouHo-nipaBoBas cucrema «l apant» http://www.garant.ru

Bazananueix Web of Science https://apps.webotknowledge.com/

baza nanubix Scopushttps://www.scopus.com

[Toptanm oTKpBITBIX HaHHBIX Poccuiickoit @enepanuu https://data.gov.ru

baza oTkphITBIX gaHHBIX MuHHCTEpCTBA TpyAa M COLMANbHOM  3amurel PO
https://rosmintrud.ru/opendata

baza nanneix Hayunoii snekrponnoii 6ubimoreku eLIBRARY.RU https://elibrary.ru/

baza nmaHHBIX MPOPECCHOHATBHBIX CTAHIAPTOB MHHUCTEPCTBA TPYyla U COMUAIBHON 3aIIUTHI
P®http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/

ba3bl nannbpix MuHECTEpCTBA 3KOHOMHUYECKOTO pa3Butus PO http:// www.economy.gov.ru

baza otkpsIThiX manHbix Pochuamonuropunra http:// www.fedstm.ru/opendata

OnexTpoHHas 6a3a nanneIx «M3narensctBo Jlanb» https://e.lanbook.com

®denepanbHas TocydapcTBeHHass MH(OpMaNMOHHAs cuctema «HanuoHanbHAs AIIEKTPOHHAS
6ubmmoteka» https://H36.pd

HanmonansHeIi mopTan onnaitH o0ydenust «OTKpbIToe oOpa3zoBanue» https://openedu.ru

OnextponHas 6a3a qanueix "Polpred.com O630p CMU" https://www.polpred.com

Odummanpapiii cadT deaepaqbHOrO areHTCTBA MO0 TEXHUYECKOMY PETYJIIMPOBAHUIO U METPO-
joruu http://protect.gost.ru/

OnektponHas oubimoreka MOUhttps://ntb.mpei.ru/e-library/index.php.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUITJIMHDbI
JIeKIIMOHHBIE U MPAKTUYECKUE 3aHATHS MPOBOIATCS B YUEOHBIX ayAMTOPHUAX, CHAOKEHHBIX
000pyOBaHUEM IS TIOKa3a O0YYarolUX MaTepuasioB, CPEACTBAMH 3BYKOBOCIPOM3BEAEHUS, J0C-



KOI ayTuTOpHOI, 000pyJOBaHUEM ISl MPEACTABICHUS MPE3eHTAUUH (TU1a3MeHHas aHelb, epco-
HaJbHBIN KOMITBIOTED).



IIpunoxenne A

BAJLJIBHO-PEUTUHTOBASI CTPYKTYPA JJUCIUILIAHBI

Briciias maTemaTnka

(Ha3BaHHE AMCIUILIUHBI )

1 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUSTHI TEKYIIEr0 KOHTPOJISI yCIIeBA€MOCTH MO IHCIUIIHHE!

KM1
KM2
KM3
KM4
KM5
KM6
KM7
KM 8

Tect «IIpeobpazoBanne YHEPTUN HA TETJIOBBIX AJIEKTPOCTAHIIAIX ).
Tect «l[Ipeobpa3zoBanue 3HEPTUU B TYPOMHHOM CTYIICHH.
Tect «OCHOBHBIE ypaBHEHUS ISl TOTOKA CKUMAEMOM AKUJIKOCTH».
Tect «Iloka3zaTenu TenaoBoil SKOHOMHYIHOCTH TOC».

Tect «OCHOBHBIE Y3JIbI M 3JIEMEHTHI TAPOBOM TYpOUHBI

KontponbHas padota «IlocTpoenue mporecca paciMpeHus napa B TypOHHe».
Brimonnenue u 3aliuTa KypCcoBOro npockKkra.

3amura 1a00paTopHBIX paboT

Buja npoMexyTOYHOM aTTEeCTALMU — DK3aMEH.

TpynoeMKOCTh IUCHUIUIMHBI = 6 3.€.

Howmep Pasznen nucuuIuIiMHb! Unnexe KM: |KM-1 KM-2 KM-3 KM-4 |(KM-5 KM6 KM7 KMS8 | sx3amen
paznena
TemnoBble THWKIBI MAPOTYpOMHHBIX
1 YCTaHOBOK + + + + +
TermoBble Mpo1ecChl B MapOBOM Typ-
2 OuHEe W ee MPUHIMITHAIBHOE YCTPOU- + + + + + + +
CTBO
KoHCTpykniuu ¥ OCHOBBI DKCILTyaTa-
3 UM TCIUIO(QHUKAIIMOHHBIX TapOBBIX + + + +
TypOuH
MunnmaneHbIi 6amt 3a KM 16 8 20
MaxkcumaneHbi 0aimt 3a KM 10 20 10 40




IIpuioxenne b

BAJLJIbHO-PEUTUHT'OBASI CTPYKTYPA
KYPCOBOI'O ITPOEKTA IO INCIUIIVIMHE

Typounst TOC u ADC

(Ha3BaHHE JUCIUIIINHEI)

6 cemecTp

[lepeueHb KOHTPOJIBHBIX MEPOIPUATHI TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH IO KYPCOBOMY ITPOEK-

Ty:
KM-1 Cobmoznenue rpauka BHIIOTHEHHS KypCOBOTO ITPOEKTa
KM-2  OneHka npaBHWIbHOCTH BBITOJIHEHUS PA3JIENIOB KYPCOBOTO MPOEKTA
KM3  KauyectBo ohopmiieHHs HOSICHUTENIBHOM 3alMCKHU KyPCOBOT'O ITPOEKTa
KM4  KadectBo ohopmiieHs yepTexeit
TpynoeMKoCTh KypcoBOTO poeKTa = 2 3.€.
Homep | Pazgen kypcoBoro npoek- | Magexkc KM: KM-1 | KM-2 | KM-3 | KM-4
paszena | Ta/KypcoBoii pabOThI Henens KM:
1 Buvibop u obocnosarue ucxoonwvix OaHHbIX . .
0715 pacuema YuruHopa mypOouHl
2 IIpeosapumenvras oyenxa KII/[ yurnunopa
mypoOuHvl, onpeoeiexue Menionepenaoos + + +
u pacxooa napa
3 Onpeodenenue pacxoda napa 8 pezeHepa- . . n
mueHvle omoopul
4 Onpedenenue onmuManbHo20 0asleHUs 6 . . n
Kamepe pe2ynupyrouei Cmynenu
5 Dopma npomouHOU Yacmu  YUiuHopa,
pasmepuvl nepeol, 8mMopou U NOcaeoHel + + +
cmyneHel YunuHopa mypouHul
6 Onpeodenenue uucna cmyneneii 8 Npomou- n n N
HOUL yacmu YuiuHopa
7 Onpedenenue napamempos napa nepeo
CMYNEeHAMU  YUIUHOpA  MYpOUuHsl, No-
cmpoeHue epaghuxoe pacnpedeneHus: mem- + + +
nepamypsl U 0asieHus 8 NPOMoO4HOU Yac-
Mmu YUIuHOpa
8 Ymounennvi pacuem npomedscymounoii n n N
Hepe2yIupyemou Cmynenu
9 Yepmeowcu npooonvHo20 U NOnepeuHozo
paspe3os yuiunopa mypounvl. Onucanue + + +
MypOuHbsl
10 Ogpopmnenue nosicHumenbHOU 3aNUCKU . . n

Bec KM, %: 10 60 10 20




MuHHCTEPCTBO HAYKH M BbicLIero odpa3osanus P®
DenepajibHOE TOCYIapPCTBEHHOE OI0KeTHOE 00pa30BaTeIbHOE YUpeKIeHne
BbICILIEr0 00pa30BaHUA
«HauunoHaJIbHBIN HCCIEA0BATEIbCKHI YHUBepcuTeT « MW

dOumana OI'bBOY BO «HNY «MDHU» B r. Borkckom

Hanpasnenue noaroropku: 13.03.01 TemnosnepreTuka U TeMJIOTEXHUKA
HaumenoBanue o0pa3oBaTe/ibHOI mporpaMmel: TemnosHepreTudeckne cucTeMbl U MG POBbIe TEXHOJIOTHH
YpoBens 00pa3oBanusi: 6akaaaBpuaT

®opma 00y4eHHUsI: O4HASA

OIIeHO‘IHbIe MaTepUuaJibl 10 TUCHUILIMHE

b1.B.11 TYPBUHDBI TOC U A3C (npoduas 1)

Bosxkexknia 2020



OneHouHble MaTepualibl 10 JUCHUIUIMHE IpPEIHA3HAYEeHbl JUIs OLIEHKHU: JIOCTHKEHUS
00y4aromuMUCs 3aIUIaHUPOBAHHBIX PE3YNIbTaTOB OOYUYEHHUS M0 AUCLUILIUHE, 3Tana (OPMHUPOBAHUS
3aIJIAaHUPOBAHHBIX KOMIIETEHLIUN U YPOBHSI OCBOCHHUSI TUCLIUIUINHBI.

OneHouHble MaTepHalibl MO JUCLUILIMHE BKIIOYAKOT OLEHOYHBIE CPENCTBA Ul MPOBEACHUS
MEpPOTIPUATHI TEKYILIEr0 KOHTPOJIS YCIIEBAEMOCTH U ITPOMEXYTOUHOM aTTeCTal|H.

OHGHO‘IHI)IG CpeacTBa il OUCHKHA 3allJIAHUPOBAHHBIX PE3YJILTATOB O6yT-ICHI/I$[ 10 JUCHHUIIIIMHE,
COOTHECCHHBIX C MHAUKATOpaMH JOCTUIKCHUSA KOMHGTGHHHﬁI

Koapt
3armiaHupOBaHHBIE PE3yNNBTATHl 00yIEHHS
WHIMKAaTOpPOB O1eHOYHOE CPENCTBO
T10 IUCUUTIUTIHE
JIOCTYKEHUS (TMI ¥ HANMEHOBaHME)
KOMIIETEHIINU
3HaTh:
MIPUHIMIBI pabOThI, TEXHUYECKUE XaPaKTEPUCTUKH U
Tect «OCHOBHBIE y31IBI U
KOHCTPYKTHUBHBIE OCOOCHHOCTH 3JIEMEHTOB U Y3JIOB MapOBBIX OIIK-3.5 N
AJIEMEHTHI MTApOBOW TYPOUHBI
TypOUH
OCHOBHBIE METO/IbI IPOEKTHPOBAHKS U KOHCTPYHPOBAHUS .
P P PyHp OIIK-3.5 3amura KypcoBoi paboTbl
9JIEMEHTOB H y3JIOB TYpOOMaIINH
TEPMOINHAMHUUECKHE MTPOIIECCHI TPEOOPa30BaHUS SHEPTHH B OIIK-3.6 Tecr «IIpeoOpa3oBanue SHEPTHH
NapOBBIX TypOMHAX Ha TEIJIOBBIX AJIEKTPOCTAHIIMSIXY

OIIK-3.6 Tecr «IIpeoOpa3oBanne SHEPTUH

IpOIIeCChl IpeoOpa3oBaHUs YHEPTUH B TypOHMHHON CTYIEHH .
P peoop P P Y B TYpOMHHOM CTyHEeHI»

OIIK-3.6 Tect «OcHOBHBIE YpaBHEHUS IS

OCHOBHBIC 3aKOHBI TCUCHUS CKMMAEMOM KUIKOCTH o
IIOTOKa C)KMMaCMOH KHUJIKOCTH »

Ymern:
BBINIONHATD pacueT LB/ mapoBoii TypOuHBI, a Takxke ee OIK-35 3amuTa KypcoBoi paboThl
CTYMEHH 110 THUIIOBBIM METOJMKAM
paccUuThIBaTh apaMeTpPhbl IOTOKA B IIPOTOYHOM 4aCTH apOBOH OIK-3.5 3amuTa KypcoBoil paboTeI
TYpOUHBI
OIIK-3.6 KonTponbhas padora
MIPOMU3BOJUTH IIOCTPOCHHUE IIPOLIECCA PACIIUPEHNUS N1apa B
TypOHHe «ITocTpoenue nporecca
pacuupenss napa B TypOuHe»
OIIK-3.6 Tect
pacCcUUTHIBATh [TOKA3aTEIH TEIIOBOI 3koHOMIYHOCTH TOC «]TokaszaTenu TEmIOBOU

sKkoHOMHUYHOCTH TOC»

Conep:xanue oueHOYHBbIX cpeacTB. lllkana u kpuTepun oueHUBaHUS
1. Tect «IIpeoOpa3oBaHue IHEPIUH HA TEMJIOBBIX 3JI€KTPOCTAHIMSX)

Tecr cocrout u3 8 Bonpocos. Bpemst BemoHeHUs 15 MUHYT.
[Ipumep BapraHTa TECTA:

1. Knaaccupukanus napoBbIX TYPOUH M0 NPUHLMIY AelCTBUS:
a) aKTUBHBIE;

b) mnaccuBHbI€;

C) OcCeBbIE;

d) KoOHIEHCAlMOHHBIE.

2. OCHOBHBIM ycCJIOBHeM pa0doThl NApPOBBIX TYPOMH fABJsETCH HAJTUYHME PA3HOCTH ... -
nepej COIVIOBBIM ANNAPATOM M 32 pado4nMHM JI0NIATKAMH.
BcraBbTe BMECTO ... TO 4TO, 110 BameMy MHEHNIO, JOJDKHO TaM CTOSITb.

a) TeMITepaTyp;
b) SHTAIBITNN;
C) SHTPOTINH;
d) JTABJICHUH.

3. MHorocryneH4yarbie TYpOMHBI MOTYT ObITh:




a) CO CTYIICHSIMU TEMIICPATYpPhl;

b) CO CTYICHSIMH DHTAJIbIIHH;

C) CO CTYIICHSIMU DHTPOIIHH;

d) CO CTYIICHSIMU CKOPOCTH.

4. TypOmHa ¢ HOMHMHAJIBHBIM JaBJieHHeM ocTporo mapa 12,75 Mlla
KjIaccuuuupyercsi Kak TypouHa:

a) HHU3KOT'O JIaBJICHHUS.

b) CPEHEr0 JaBJICHUSI.

C) BBICOKOTO JIABJICHUS.

d) CBEPXKPUTHYECKOTO JTABJICHHSL.

o. Typ6uHa ¢ HOMHHAJIBLHBLIM JaBjeHHeM ocTporo mapa 90  kr/cwm?
Kjaaccuuuupyercsi Kak TypouHa:

a) HHU3KOT'O JIaBJICHHUS.

b) CpEHETrO JaBJICHUSI.

C) BBICOKOTO JIABJICHUSI.

d) CBEPXKPUTHYECKOTO JIABJICHHUS.

6. BajonoBopoTHOEe yCTPOWCTBO TYpPOHHBI MPEIHA3ZHAYEHO IJIsI:
a) MPeI0TBPAIIEHHSI TEIUIOBOTO UCKPUBIICHHS POTOPA;
0) YCKOpEHUS U COKpAIICHHS BPEMEHU ITyCcKa TypOUHBI;
B) YMEHBIIIEHUS MTOTEPH TEIJIa TPH OCTAHOBE TYPOUHBI.

7. TypOuHa c HOMHHAJIbHBIM JaBJieHHEM ocTporo napa < 4 MIla kiaaccupuuupyercsi Kak
TypOuHAa :

a) HU3KOTO JTaBJICHHUSI.

0) cpeaHero JaBJICHUSI.

B) BBICOKOT'O JIaBJICHUS.

I') CBEpXKPUTHYECCKOTO JIABJICHHSL.

8. Ha xakom pucyHke n3odpaxen nukJja Kapuo

e |

ITpumep mikans! oneHuBanus KM

[1o pe3ynbTaram TeCTUPOBAHUSI BHICTABIISIETCS:
— 5 06amioB, eciM IPaBUILHO BBIIOIHEHO HE MeHee 90% 3amaHuii;
b M
— 3-4 6amna, eciay MpPaBUIILHO BBIMTOJIHEHO HE MeHee 80% 3a1aHuii;
9 9
— 2 0amia, ecau MPaBUILHO BBINIOJHEHO HEe MeHee 50% 3a1aHuil.

2. Tect «IlpeoGpa3oBaHue IHePruM B TYPOMHHOM CTyNEeHH»



Tect coctout u3 5 Bonpocos. Bpems BbimoaHenust 10 MuHyT.
IIpumep BapuanTa Tecra:

1. Kaxk npoucxoauT npeodpazoBaHue YHEPruH B TYPOUHHOI CTYNEHH, paclucaTh Bce

0003HAYEHHS HA PUCYHKe

.

2. Ha kakoM puHCyHKe u300pajkeHa mapoBas TyYpOHHAa, KOTOpYIO
KJIaccupUIIUPOBATH Kak peakTuBHYI0. O00CHYIi CBOii 0TBeT

C PI

PI:I C 1 PO Cl

P. -1,

4. MHorocryneH4aTrble TYPOMHBI MOTYT ObITh:

MOZKHO



- CO CTYIEHSIMHU JIaBIICHUS;
- CO CTYIEHSIMH TEMIIEPATYphI;
- CO CTYIEHSIMH 3HTPOIINU;
- CO CTYNEHSIMH CKOPOCTH.
OTMeTUTH BCE NPaBUIIbHBIE OTBETHI.
5. IIporouyHast yacTb TYpOMHBI COCTOMT U3

a) CTYNEHEH, M3 KOTOpbIX IepBas Ha3bIBAETCS pPErylupylolleld, BTOpas — IEpBOH
HEpETyIUPYEMOH, a BCE OCTAIBHBIE, KPOME MOCIEAHEH, - IPOMEKYTOUHBIMU;

0) rpymnmoil crymneHed, M3 KOTOpPbIX IepBas Ha3bIBa€TCAd pETYIMPYIOIIEH, BTOpas —
HEPETYIUPYEMOH, a BCE OCTAIBHBIE, KPOME MOCIEAHEH, - IPOMEKYTOUHBIMU;

B) CTyNEHEW, U3 KOTOPBIX IepBas Ha3bIBAECTCS HEPEryaupyeMoil, BTOpas — MepBOU
peryampyeMoi, a Bce OCTaJIbHbIE, KpPOME MOCIEIHEH, - TPOMEKYTOUHBIMM.

[Ipumep mikansl onennBanus KM

Ilo pe3yabTaTaM TECCTUPOBAHUS BBICTABISACTCA:
— 5 0anmoB, eciiv MIPaBUIIBLHO BBITOJTHEHO HE MeHee 90% 3amaHuii;
- 3-4 Gayuta, eciii IPaBIIILHO BBITTOJTHEHO HEe MeHee 80% 3a1anHmif;
— 2 Gamna, ecliv MPaBUIILHO BBITTIOJIHEHO HE MeHee 50% 3amanuii

3. Tect «Iloka3aTesn TemioBoi IkoHOMUYHOCTH TIC»
Tect cocrout u3 9 Bonpocos. Bpems BeIoNHEHNS 15 MUHYT.
[Ipumep BapuanTa TecTa:
l.n= 2%2’: = hoHTOh;’cHO Kako# hopMyIie MOYKHO BBIYUCIUTE a0COMOTHBIN (Tepmuaeckuii) KIT]]
WJIeaIbHOM YCTaHOBKH:

1.
77=Hi/Ho
2.

_LG _Ni
n_ChG_ Q
3.

OTMETHTH BCE IIpaBUJIbHBIC OTBCTHI.

G i o o o
2. n= Ic;T_G = %HO KaKou (l)OpMyJ'IC MO>XHO BBIYUCIUTH OTHOCUTEIbHBIM BHYTPEHHUU KHI[

1
1.

n= Hi/Ho
2.

g b N

.G Q

3.

OtMeTHTh BCE IMpaBUJIbHBIC OTBCTHI.



3. Tlo kakoit popmyne MOKHO BBIYHCIUTH abcotoTHBIN BHYTpeHHmi KI1/1:

LTG L
n =
.6 @
1.
n= Hi/Ho
2.
_ 6 _ N
T a6 @
OTMeTHUTDH BCE MPaBUIIbHBIE OTBETHI.
4. BHYyTpeHHssI MOUTHOCTh TYpOUHBI BBIYUCISETCS 10 popmyie:
N = GH;
1.
N = GH,
2.
N =N,—N,
3.
OTMeTHUTDH BCE MPaBUIIbHBIE OTBETHI.
5. Ao6comotabiii anektpuaeckuit KITJ[ onpenensercs mo hopmyse:
1 = NoilmMor

N = NeNoiMuMsr

2.
OTMETHTH BCE IMPpaBUJIbHBIC OTBCTHI.

6. IloBbIlIeHre JaBJIEHUS CBEXKETo Napa nepes TypOuHOM NpUBOAUT K:

1.

2.
3.
4

Ywmenbiennto Tepmuueckoro KII/I nuxna.
VYeenuuenuto tepmuyeckoro KIT nukia.

He Biauser na uamenenue repmudeckoro KIIJ[ nuxna.
Bce 3aBucur ot pyukuuu An = F(Po, To, Px).
OTMETUTD BCE MPABUIIbHBIC OTBETHI.

7. YMeHbllIeHUE IaBIICHUS CBEXKETO Mapa rnepea TypOMHOU MPUBOIUT K:

1.

2.
3.
4

VYwmensbiennto Tepmudeckoro KII/I nuxoma.
VYeenuuenuto tepmuyeckoro KITJ mukia.

He Biauser na usmenenue repmudeckoro KIIJ nuxna.
Bce 3aBucut ot dynkiuu An = F(Po, To, Px).
OTMETUTh BCE MPABUIIbHBIE OTBETHI.

8. YMenbleHne TEMIICPATYPhI CBCIKEIO I1apa NCPEa Typ6PIHOI>i MMPpUBOJUT K:

1.

2.
3.
4

VYmMmenbuiennto Tepmuueckoro KIT/I nukia.
VYeenuuenuto repmuueckoro KIT/ mukoma.

He Bnusier Ha usmenenue tepmudeckoro KIIJ uukia.
Bce 3aBucut ot Gpynkiu An = F(Po, To, Pk).
OTMeTUTD BCE MPABUIIbHBIE OTBETHI.

9. IloBbllIeHHE TEMIICPATYPBI CBCIKEIO ITapa NNCpea Typ6PIHOfI IMPUBOJUT K:

1.
2.

VYmMmenbiiennto Tepmudeckoro KIT/I nukia.
Yeenunuenuto repmuueckoro KIT/ mukoa.



3. He Biuser Ha u3meHenue tepmudeckoro KIT/] nuxna.
4. Bce 3aBucut ot ¢pynkimu An = F(Po, To, Pk).
OTMeTUTH BCE NPaBUIIbHBIE OTBETHI.
IIpumep mkans! onenuBanus KM

IIo pe3ybTaTaM TCCTUPOBAHUS BLICTABIISACTCA:

- 5 OayoB, eciii MPaBUIILHO BRIMOJHEHO HE MeHee 90% 3amanuii;
- 2-3 Gasna, eciu MpaBUIIBHO BBITIOJIHEHO HEe MeHee 80% 3amaHuii;
- 2 Gayuia, eciiv MPaBUJIBHO BBITIOJIHEHO HEe MeHee 50% 3amanuii.

4.Tect «OcHOBHBIE y3JIbI M 3JIeMEHThI NAPOBO TYPONHBI»

Tect coctout u3 5 Bonpocos. Bpems BbimonaHenust 10 MUHYT.
[Ipumep BapuanTa Tecra:

1. ¥Ykaxure OCHOBHBIE 3JIEMEHTHI NAPOBO TYPOMHBI:

- KOpIIyC;
- crarop;

- poTop;

- IIOAIINITHUKHU

- OIOPHI;

- I_II/IJ'II/IH)IpI)I;

- CHCTeMa PeryJIupOBaHUS;

- cUCTeMa MacJOCHAOXKCHHS.

2. BajionoBOpoOTHOE YCTPOWCTBO TYPOUHBI MPEeIHAZHAYEHO /JIs1:

a) MPeIOTBPAIIEHHSI TETIOBOTO HCKPUBJICHUS POTOPA;
0) YCKOpEHUS U COKpAIICHHUS BPEMEHH TycKa TypOUHBI;
B) YMEHBIIICHUS ITOTEPh TEIUIA IPU OCTAHOBE TYPOUHBI.

3. TypOuHa ¢ HOMHHAJBHBIM JaBJieHHEeM ocTporo napa 24 Mlla kaaccudpunupyercs
KaK TypOuHa:

HU3KOI'oO AaBJICHUA.

CpCAHCIO JaBJICHUA.

BBICOKOI'O OJaBJICHUA.
CBCPXKPUTHYCCKOI'O JaBJICHUA.

o0 o

OTMETHTH BCE IIpaBUJIbHBIC OTBCTHI

4. TypOmHa c HOMMHAJIBLHBIM JiaBJeHHEeM ocTporo napa <4 Mlla knaccuduumupyercs
KaK TypOuHa :

HHU3KOI'O JaBJICHUA.
CpCAHCTO NaBJICHU.
BBICOKOT'O JaBJICHHA.
d. CBCPXKPUTHUYCCKOT'O JaBJICHUS.
OtMeTHTh BCE IMPpaBUJIbHBIC OTBCTLL

oo

5. Ilepnoanyeckasi HeCTALMOHAPHOCTH MOTOKA B NPOTOYHOH YACTH TYPOMHBI



BO3HHMKaeT
1. mpu U3MEHEHUH CKOPOCTH MOTOKA
2. IpY U3MEHEHUU JaBJICHUS
3. Ipy U3MEHEHUH [TIOTOKA BO BPEMEHU

[Ipumep mikansl onenuBanus KM

IIo pe3ybTaTaM TCCTUPOBAHUS BLICTABIISACTCA:

-5 OGayioB, eciy MPaBWIIHHO BBIMIOTHEHO HE MeHee 90% 3amanmuii;
- 3-4 Garna, eciu MPaBUIIBHO BBITIOJIHEHO HEe MeHee 80% 3amaHmii;
- 2 Gayta, eciii MPaBWIIBHO BBITIOJIHEHO HE MeHee 50% 3amanuid.

KonTposbaas padora «IlocTpoeHue npouecca paciimpeHus napa B TypouHe».

Bpewms BbimonHeHus 45 MUHYT.

[TocTpouTs mporecc pacmupeHus mapa B TypOuHe Ha h-S amarpamme coriiacHO 3aJaHHIO. 3aJaHbl
HayajpHasi TeMIlepaTypa M JaBJICHHS CBEXEro mnapa Ha BXOJ€ B TypOMHY, JaBJeHHE Mapa B
KOHJIeHcaTope TypOuHbl, BHyTpeHHUEe oTHOcuTenbHble KIT/[ mo nununapam TypOUHBL.

[Tpumep mikansl onennBanus KM
1o pe3ynbTaTraM BBINOIHEHHS] KOHTPOJIbHON pabOThl BHICTABIISETCS:

— 10 GayoB, eciy mpolece paclIuPEeHUs IOCTPOEH BEPHO M BEPHO ONPEIEICHBI TapaMeTphl BO
BCEX TOYKAaX.

— 8 OaioB, eciau MPOILECC PACHIMPEHHs MMOCTPOSH BEPHO, HO MapaMeTphbl ONpEICTCHBI He
TOYHO.

KypcoBas padora
OOyuaromiemMycs BbIIaeTCsl HHAUBUIYAILHOE 3a/IaHHE.

«Pacuer B/l TypOMHBD)

[TpoBectu pacuer LIB/I TypOuHBI coriacHo paszuenamM KypcoBOM pabOTHI.

UucneHHble TaHHBIE 715 pacueTa MpUBeAeHbI — B Tabuuie 1 (BapuaHT no npeanocientei uudpe
HOMEpa 3aYETKH).

Taoauua 1. Unciaennnlie JaHHbIE

WunuBuayanbHbie 3aaHus Ha KYPCOBOW MTPOEKT 110 TUCIIUTUIMHE
"Typounst TOC u ADC" (PACUET LB/l TYPBUHBI).

Nen/ [Ipororun TypOUHBI l\/l[\l]éT Po, o 15[1;,1 21 g G, i%?ggz
i (LIBJD) Mlla | C a 1 IIIT. Kr/c H qacTi
1 K-300-23.5-3 95 23,5 | 540 | 3,55 1 245 1P+9..11
2 K-500-23.5-4 180 23,5 | 550 | 3,70 1 470 1P+9..11
3 K-800-23.5-5 274 23,5 | 540 | 3,40 1 745 1P+7..10
4 K-160-12,8-3 55 12,8 | 565 | 3,00 g 1 160 1P+7..10
5 K-200-12,8-3 70 12,8 | 560 | 2,60 2 186 1P+10..12
6 K-215-12,8 75 12,8 | 540 | 2,80 2 200 1P+10..12
7 T-180/210-12,8-1 72 12,8 | 555 | 3,00 2 213 1P+10..12




8 T-250/300-23,5-3 110 23,5 | 540 | 3,70 1 305 1P+11
9 T-110/120-12,8-5 43 12,8 | 550 | 3,00 1 128 1P+7..10
10 | T-50/60-12,8-6 22 12,8 | 555 | 3,00 1 64 1P+7..9
11 | P-102/107-12,8/1.45 | 102 12,8 | 550 | 1,45 2 213 1P+12
12 | P-50-12,8/1.27 50 12,8 | 560 | 1,27 2 133 1P+9..11
13 | IIT-50/60-12,8 26 12,8 | 565 | 2,90 2 77 1P+9..11
14 | 1IT-140/165-12,8 70 12,8 | 555 | 3,00 2 208 1P+12
15 | I1T-60-90 30 8,8 | 565 1,28 2 95 1P+9..11
16 | IIT-65/70-12.8 33 12,8 | 550 | 1,45 2 108 1P+9..11
17 | 11T-80/100-12.8 40 12,8 | 540 | 1,40 2 133 1P+16

Coneprxanne KypcoBOi pabOThI

Howmep

pasjena Paznen kypcoBoro nmpoexTa/KypcoBoit paboThl

1 Br10op 1 000CHOBaHME UCXOHBIX TAHHBIX JUISl pacyera HWINHIpPA TYPOUHEI

[penBapurenbHas ouenka KI1/I nununapa TypOHMHBI, ONpeieneHre TeronepenaioB 1 pacxo/a napa

OnpeneneHre pacxoa mapa B pereHepaTuBHbIC 0TOOPHI

OmnpeneneHue ONTUMAIBHOIO JaBJICHUS B KaMepe PEryupyoLen cTyleH:

dopma IpOTOYHOM YacTy LWIMHAPA, Pa3MeEpPbI IIEPBOi, BTOPOM U MOCIEAHEN CTYIIEHEN HWINHIPA
TYpOHHBI

OmnpenernenHue yucna cTyrneHei B IPOTOYHOM YacTH UIMHAPA

OmnpeneneHue NapaMeTpoB Hapa nepes CTYNEHAMH IWIHHAPA TYpOUHBL, IOCTPOSHUE TPAadHKOB
pacIiipeeneHus TeMIepaTypsl U JaBICHUs B IPOTOYHON YacTH LWJIMHIpPA

Y TOUHEHHBIN pacyeT NPOMEKYTOUHON HEPEryIUPYEMON CTYIIEHU

|00 N[O O [ BWiN

UepTexu MpOIOIHHOTO U TONEPEYHOr0 pa3pe30B MIIMHAPa TypOuHbl. Onrcanue TypOHHbBI

[EEN
o

OdopmIieHre OSCHUTEBHON 3aIUCKU

Ha 3amuTe kypcoBoit paboThl 00ydaromeMycs 3aJatoTcsl TEOPETUUECKUE U MPAKTUYECKUE
BOIPOCHI 0 MPEACTABICHHONW PacueTHO-TOSICHUTEIbHOM 3aM1ucKe U rpaduyeckoMy MaTepuay.

[Tpumep mikansl oneHuBanus KM

3a BBIMIOJIHEHUE KYPCOBO PabOTHI BBICTABIISAETCS:

— 5 («oTnMuyHO») OAIOB, €CM BCE 3aJa4d KypCOBON paOOThI BBINOJIHEHBI BEPHO, Ha BCE
BOTIPOCHI JIaHBI TIPABUIIbHBIC OTBETHI, 0€3 HEIOUETOB;

— 4 («xopoI110»), eciu JIM00 B pacyeTe MPUCYTCTBYIOT OIIMOKHU B 3aKITFOYUTEIIBHBIX ICHCTBHSIX,
KOTOpBIC HE BIIMSIOT HA TOCIEIYIOIINE PacdeThl, JMOO HEBEPHO YyKa3aHbl Pa3MEPHOCTH
BEITUYHH; JTHOO0 pa3MEepPHOCTH BEIMYMH HE yKa3aHbl; HA BCE BOMPOCHI JAHBI OTBETHI, TPH STOM
CYMMapHO JIOTYLIEHO He 0oJiee IBYX OIMINOOK;

— 3 («yoOBIETBOPUTENHHOY»), €CIM B pacyeThbl MNPUCYTCTBYIOT OIMHMOKU, HCKaXarolue
pe3ynbTaT WM UCTPaBIEHUS IPYObIX OMMOOK BBHIMOJHEHBI HE C MEPBON MOMBITKU; €CITU HE
MEHee 4YeM Ha TMOJOBHHY BOMPOCOB JaHbI MPABUIIbHBIE OTBETHI, TMOO MPU OTBETE YACTO
JOTYCKAIUCh OIIHOKH.

3ammTa 1a00paTOPHBIX PadoT
1. Cuctemsl pereHepanuy BHICOKOTO U HU3KOTO JIaBJIeHUs TapoBOi TypOuHEI (4 yaca).
2. Cucrema cMa3KM U YIUIOTHEHUS BaJla TeHepaTopa napoBoi TypOHHBI (4 yaca).
3. TemnoduxanroHHas U KOHJCHCAIIMOHHAs yCTaHOBKA MMapoBOi TypOuHbI (4 yaca).



4.

TemoBbie 1 MEXaHUYECKHE MMOKA3aTeNId PabOTHI MAPOBO TypOUHEI (4 "aca).

IIpuMepsl BOIIPOCOB IS 3AILUTHI:

1.

o gk~ w

[opsinok BKIIIOYEHHUS B pabOTy MOJ0TpeBaTeNeii BHICOKOTO JIaBICHUS.
[Nopsinok BKIIIOYEHHUS B pabOTy MOJ0rpeBaTeNeii HU3KOTO JaBICHHUS.
[TopsnoK BKIIFOUEHHS KOH/IEHCATOPOB.

OcCHOBHBIE Y3JIbL KOHIICHC&HHOHHOﬁ YCTaHOBKH.

OcHOBHBIE Y3JIbI JIea’pallUOHHON YCTAaHOBKH.

OrneHka BIUSHUS TETUIOMEXaHUYECKUX IMOKa3zaTeliel Ha paboTy TypOWHBI.

[Ipumep mikansl onennBanus KM

[To pe3ynbraram 3amIuThl Ja00PATOPHOI paOOTHI BEICTABIISETCS:

4 Ganna, eclid Ha BCE BOIIPOCHI JaHbl MPABUIILHBIE OTBETHI, 0€3 HEJIOUETOB;

2-3 Gajuta, eclii Ha BCE BOIMPOCHI JAaHBI OTBETHI, IPH 3TOM CYMMAapHO JOIYIIEHO He Oojee
JIBYX OILIKOOK;

1 Gann, ecnu HE MEHEE YeM Ha MOJIOBUHY BOMNPOCOB JaHbl IPAaBUIIbHBIE OTBETHI, JINOO MpH
OTBETE YacTO JOMMYCKAJIUCh ONTHOKH.

IIpome:kyTOUHAS aTTeCTANMSA
JK3aMeH

OK3aMeHaIMOHHBIN OHJIET BKIIIOYAET JABa TCOPCTUICCKUX BOIIPOCa U MPAKTHUICCKOC 3aJaHHUC.

[Tpumeps! TEOpETHYECKUX BOTIPOCOB OwmiieTa:

1.

© s DN

OcHOBHBIE TIOHATHS O MAPOBBIX TypOuHaX. [IpuHIMIT paGoTH TYpOWHBI.
O6mras knaccuuKaims MapoBbIX U Ta30BBIX TYpOUH.

OCHOBHBIE Y3JIbI U 3JIEMEHThI COBPEMEHHBIX ITapOBBIX TYPOUH.
TepMoauHAMUYECKH ITUKIT TETUIOCUIIOBOM YCTaHOBKH.

KoHncTrpykiuu napoBbix TypOuUH.

[IpodunbHeie moTepu, BbIOOp pemieTok. [loTepu B cTynenu TypOUHBI.

[Ipumepbl npakTUYECKUX 3aJaHUI:

1. Ompenenuth yAenbHBIN Pacxo/ TEIUIOTHI Ui IapoBOi TypOUHBI 0e3 0TOOPOB, eciiu
M3BECTHO: HayasibHOE naBieHue p0=23,5 Mlla; nauanbHas Temneparypa t0=545°C;
sHTaNbIUsA KoHaeHcata h’k=134,2 kJI/kr; naBnenue B koHaeHcatope Pk=3,4 klla;
otHocuTenbHbI BHyTpeHHu# KII/l 0.1=0,823; mexanuueckuit KIT[I m=0,996; KI1]]
anekTporeneparopa 3r=0,987.

2. Jlns typOoyctaHoBKH onpenenuTs Tepmudeckuii KIIJ[, ecnu u3BecTHO: HayambHOE
nasnenue p0=8806ap; HauanbHas Temnepatypa t0=535°C; naBieHue B KOHJIEHCATOpe
Px=0,05 Gap; sHTanenusa kouaencara hk=137,8 kx/kr.

3. OmnpenenuTb OTHOCUTENbHBIHN anekTpuueckuil KI1JI s mapoBoit TypOuHsl, eciu
M3BECTHO: MOIIHOCTh Ha KJIeMMax sJiekTporeHepatopa N>=300 MBT; pacxon B
TypOuny G0=280 kr/c; HauanbHOe naBienue p0=23,5 MIla; HayanbHas TemnepaTypa
t0=540 °C; naBnenue B konjaeHcarope pk=4 klla.

Bpewms noarorosku orseta — 60 MUHYT.

ITpumep mkans! oueHnBanus KM



1o pe3ynbraTraM OTBETa HA IK3aMEHE BbICTABIISAETCS:

— 36-40 OayioB, €cliM MPABWILHO BBHIMOJHEHO MPAKTHUYECKOE 3aJaHue, W MPU OTBETE Ha
BOMPOCHI HIK3aMEHALIMOHHOTO OWjieTa W Ha JIOMOJHUTEIbHBIE BOMPOCH OOYyYaOLIHIACS
MOKa3aJ, 4TO BJIAJEET MATepHaJOM M3YyYCHHOH MUCHUMIUIMHBI, CBOOOJHO TMPUMEHSET CBOU
3HaHUS 151 OOBSCHEHUS PA3IMYHBIX (PAKTOB WIIM PEIICHUS 3a7ay;

— 26-35, ecni MPaBMIILHO BHITIOJIHEHO MPAKTHYECKOE 3a/laHUE WM B HEM JIOTYIIEHO HE Ooliee
OJTHOW OMIMOKH, KOTOpast OblIa CaMOCTOSITEIbHO UCIPABIeHA 00YJaIOMIUMCS, M TP OTBETE
Ha BOIPOCHI 3K3aMEHAI[MOHHOIO0 OWJieTa U Ha JOIOJIHUTENbHbIE BOIPOCH OO0y4aromuiics
JIOTTYCKaeT Herpyoble OINOKY;

— 20-25 GamioB, eciau B BBIIIOJHEHHOM MPAKTHYECKOM 33/IaHUU JIOMYIICHBI TPyOble OIINOKH,
KOTOpbIE 3aTEM HCHPaBJICHBI 00yJaoIUMCS [TPH YYaCTUH dK3aMeHaTOpa WK MPaKTUYECKOe
3aJlaHUE HE BBIMIOJIHEHO B MOJHOM 00beMe, HO OOy4aroUIuiicsi CMOT JOBECTU pELICHUE JI0
KOHLIa TPU y4acTUH SK3aMEHATOpPa, U B OTBETaX Ha BOIPOCHI dK3aMEHAIlMOHHOro Ouiera
JOTIYIIEHBI OITUOKH;

— 0 GayioB, eciu MPaKTUYECKOE 33JaHKE HE BBINOJIHEHO WJIM HE JaHbl OTBETHI Ha BOIPOCHI
HK3aMEHAIIMOHHOTO OWIeTa M He BBITIOIHEHBI KpuTepuH Uit kareropun 20-25 Gaymios.

OreHka 1O JUCIUILIMHE OTIPENesieTCss B COOTBETCTBUU ¢ [losokeHnemM 0 OaTbHO-pEeHTHHTOBOM
cucreme g ctyaeHToB ¢uinana HUY «MBOW» B r. BomkckoM MO COBOKYIHOCTH pe3yJabTaTOB
TEKYIIErO KOHTPOJISI YCIIEBAEMOCTH M YK3aMEHAIIMOHHON COCTABIISIONIEH .

B 3aBucHMOCTH OT KOIMYeCTBa 0AJII0B 3a JUCHUILUINHY BBICTABJIACTCS:

Ouenka KoaunvecTBo 0as10B
OIIEHKA 5 («OTIMYHOY) 90 — 100 GatoB
OIIeHKa 4 («XOPOIIIO) 76 — 89 GamnoB
OIIeHKa 3 («yIOBJIECTBOPUTEIHHO) 60 — 75 GamnoB
OIIEHKA 2 («HEYIOBJIECTBOPUTEIHHO) 0 — 59 6ammoB
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