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1. HEJIX U 3AJAYHN OCBOEHU A JUCIIAITIJIMHBI
Leab ocBOeHUsI AMCUMIIMHBI COCTOUT B M3y4EHUHN YCTPOWCTBA MAPOBHIX U Ta30BbIX TYPOHH; MOTyIeHHE 3HAaHUH O PeoOpa30BaHUM SHEPIHHU B HIIEMEHTaX
TypOHHBI, XapaKTEePUCTHKAX TYPOUHHBIX PEHIETOK, TEIJIOBOTO pacyera CTYIEHH U TypOHHBI, pacyeTa Ha IPOYHOCTH HJIEMEHTOB TYPOHHBL.
3agayaMu AUCHMILVIMHBI ABJISIIOTCH:
- OCBOCHUE MOHITUH, CBA3aHHBIX C pabOTOH CTyNeHH TypOUHBI U TYPOHHBI B IIETIOM;

- IpUoOpeTeHNEe 3HAaHUIM 0 3aKOHOMEPHOCTSIX U3MEHEHHUS ITapaMeTPOB B MIPOTOYHOMN YacTH TypOUHBI, BUIaX MOTEPh SHEPTUH, OCHOBHBIX TUIIAX TypOUH

1 0COOEHHOCTSIX UX pabOTHI.

q)OpMI/IpyeMBIC y 06yqafomerocs[ KOMIICTECHIUMH U 3allJITAHUPOBAHHBIC PE3YJIbTATBI oﬁyqemm JUCHUIINIMHE, COOTHCCCHHBLIC C HMHAHMKATOPAMH

JOCTHKEHHSI KOMIIeTEeHIIMIi:

KO}I 1 HAMMCHOBAHHUE
KOMIECTCHIIUHA

KOZ[ 1 HAMMCHOBAHU ¢ HHAUKATOPA
JOCTHXKCHUA KOMIICTCHIIMHA

3anaHnpoBaHHbIE Pe3yabTaThl 00yYeHus

I[IK-1 CnocobeH y4acTBOBaTh B
cOope M aHaIM3e MCXOJHBIX JaHHBIX

TUTSt MPOCKTUPOBAHHUS
SHEPTrOO0HEKTOB, MIPOBEICHUHT
pacueToB W OKCIICPUMEHTOB B
COOTBETCTBUHU c THUIIOBBIMHU
METOANKAMU 17§ CpenCcTBaMH
ABTOMAaTH3AIINH, 00paboTKOit
MOTYYEHHBIX PE3YIIbTaTOB,
COOJIOZICHUHN TPOU3BOJCTBCHHONW U
JKOJIOTHYECKOH 0€e30MMacHOCTH,
yIpaBJICHUH, IKCIUTyaTallHH,
00CITy»XKMBaHHH, JIOBOJKE MPOIIECCOB
U PEMOHTE  TEXHOIOTHYECKOTrO

000pyIOBaHUS

IIK-1.1. Bemomnnsier cbop u aHamm3
JaHHBIX JUISI  HMCCIENOBAaHMN IO
3aJaHHOM  TEMaTWKE, COCTaBISET
KOHKYPEHTHO-CIIOCOOHBIE BapHaHTHI
TEXHUYECKUX PEIICHUM.

3HATh:

— TEPMOJWHAMHYECKHE TIPOIIECCHI
TypOWHax;

— TIpOLIeCCHl TPeoOpa30BaHUsI SHEPTUH B TYPOMHHOM CTYIIEHHU;
— OCHOBHBIE 3aKOHBI TEUECHHUS COKUMAEMOM JKHUIKOCTH.

yMeTh:
-TIPOM3BOIUTH MTOCTPOCHUE MTPOIIecca pacIIUPEHUs Tlapa B TypOUHE;
- pacCUMTHIBATH MOKA3ATENH TEIIOBOM 3KkoHOMUYHOCTH TOC.

npeoOpa3oBaHusl HHEPrud B MAPOBBIX

[IK-1.4. JemoHCTpUpYET MOHUMAHUE
B3aMMOCBS3H 33724 IPOEKTUPOBAHUS
1 3KCITyaTaluu

3HATh:
— TOPUHOMIBL PaOOTHI, TEXHUYECKUE XapaKTEPHUCTUKH M KOHCTPYKTUBHBIC
0COOCHHOCTH 3JIEMEHTOB U Y3JIOB TTIAPOBBIX TYPOHH;
— OCHOBHBIE METO/IbI TPOCKTUPOBAHUS M KOHCTPYHPOBAHUS 3JIEMEHTOB H Y3JIOB
TypOOMAaIIUH.
yMeTh:
- BBIIONIHATH pacyeT LB/l mapoBoii TypOHMHBEIL, a TaKKe €€ CTYIIEHH 110 TUIIOBBIM
METOIKaM;
- paccuMTHIBATh MapamMeTpbl NOTOKA B POTOYHOM YacTH MapoBOi TypOUHBI.




2. MECTO JUCHUILIUHBI B CTPYKTYPE OBPA3OBATEJIBHOI ITPOT'PAMMBI BO

HucuuruinHa ©Oasupyercss Ha cleAyromux auciumuimHax:«TexHuueckass TepMonuHamuka», «TermmomaccooOmen», «l mapora3oquHaMuKay,
«KorenbpHble ycTaHOBKU» B 00bEME NPOrpaMMbl OakagaBpHara.

Pe3ynbrarsl 00yueHus, NOJy4eHHbIE IPU OCBOCHUM AUCLMILIMHBI, HEOOXOIUMBI IPU U3YYEHUH CIEAYIOIIMX JTUCHUIUIMH: «TeIIoBbIe AIEKTpUUYECKUe
cTaHuuw», «[laporazoBsie U ra30TypOMHHbBIE YCTAHOBKIY.



3. CTPYKTYPA U COAEP KAHUE JUCIUIIJINHbI
3.1. CTtpykTypa IMCUUILITHHBI
OO1m1ast TpyI0EeMKOCTh JUCIUILIHHBI COCTABIISET 6 3a4eTHBIX eHUIL, 216 JacoB.

Pasziel TUCIUIUIMHEL - o Pacnpenenenue TPYAOEMKOCTH pasjiena (B yacax) mo Bugam ConeprxaHne caMOCTOSITEIbHOM
Ne dopma MPOMERYTOUHOMI e = QE( § y4eOHO# paboThI Npa6OTLI 1
n/m aTTecTaluu ;?’ S g z KoHTakTHas cp | Konr- (c yKaSaHHeI::/IszHHI/(I:;O;iI;fS nom. 5.1 u
(no cemecmpam) 59 O Jlex | Ilp | Jla6 | KIIP | UKKII | TTA poib
Nzyuenue TEOPETUYECKOTO u
1 TenoBwie LIUKJIBI 20 6 4 4 5 5 ) _ 8 _ NPAaKTHYECKOTO MaTepUaa:
MapoTypOMHHBIX YCTAHOBOK [1], ctp. 12-54.
[2], ctp. 11-30.
N3yuenue TEOPETUYECKOr0 u
TenuoBbie mpoweccsl B MapoBoii HPaKTHYECKOro MaTepuana:
2 | TypOWHE W ee NMPUHIUITHATBHOE 46 6 6 6 6 10 - - 18 - [1], cTp. 38-54, 158-160.
YCTPOUCTBO [2], cTp. 54-57.
[3], ctp. 189-197.
KoncTpykunu " OCHOBBI H3zyaenne TEOPETHYECKOTO U
IPAKTHYCCKOro Marcpuajia.
3 | KerIyaraiu 42 6| 6 | 6| 8| 4 - ~ | 18 _ | 1) crp. 239-320, 331408, 420-460.
TEIUIO(PHUKAITMOHHBIX  TTApOBBIX [2], ctp. 60-65, 374-394.
TypOuH [3], ctp. 197-214.
4 | KypcoBoii mpoeKT 12 4 0,3 67,7 CornacHo rpaduKy BBIIOIHEHHS
DOK3aMeH TMpPOBOAWTCA B  IMHUCHMEHHOH
5 | Dk3amenH 36 6 - - - - - 2,5 - 33,5 | ¢opme mo Guieram cornacHo MporpamMmme
OK3aMCHa
Hmozo 3a cemecmp 216 6 16 16 16 16 4 2,8 | 111,7 33,5
[pumeuanue:Jlek — nekuuu; [Ip — mnpakruyeckue 3aHstus;, Jlad — mabGoparopusie paGotel; KIIP — ayauTopHbie KOHCYJBTAllMU IO KypCOBBIM
npoektam/padoram; UWKKII — wuHauBHIyanbHBIE KOHCYJIBTAIMM 10 KypcOBBIM TmpoekTam/pabotam; I[IA — mnpomexyrounas atrecrauus; CP —
CaMOCTOSITEIbHAS pabota CTyJEHTA.




3.2.Kpartkoe coaep:xkaHue pa3iejioB
6cemectp
1. Tennogvie yukavl NAPOMYPOUHHBIX YCIMAHOBOK

00630p pazButus naporypoocrpoenus. Knaccudukaius mapossix TypOuH. O0miee ycTpoicTBoO u
noxaszaTenu paboTsl TypOoycTaHOBKU. CxeMa M yCTPOHCTBO TypOMHBI, OCHOBHBIE Y3JIbI TYpOUHBHI,
teroBble cxeMmbl. CoBepuieHcTBoBaHME Lukia [IT: BiausHue mnapaMeTpoB CBEXKEro mapa Ha
G PeKTHBHOCTS paboThl TypOuHBI. BimsHue koHEYHOTO aaBieHHs. [IpoMeXyTOUHBIN meperpes
napa. PereneparuBHbIi IOAOrPEB NUTATEIBHOU BOJBI.

2. Tennoevie npoyeccol 6 naposeoil mypouHe u ee RPUHYUNUATILHOE YCIMPOTICMGO.

OcHOBHbBIE YpaBHEHMsI IOTOKa CXXUMaeMou xuakocTtu. CTaTUyecKue M IOJHBIE MapaMeTphl.
[IpeoOpazoBanue sHEpruu B TypOMHHOU cryrneHn. Knnemaruka tedenus u ¢opma jonatok. [lman
CKOPOCTEH, M3MEHEHUE IapaMEeTPOB B CTYIIEHU, OCHOBHBIE THUIIbI CTyneHell TypOuHbl. CreneHb
PEaKTUBHOCTH, CPAaBHEHHE AKTUBHBIX M PEAKTHBHBIX CTYNEHEH. YCHJIMS Ha JomaTKax TypOWHBI.
OtHocurenbHbli onatounbld KIIJ[. OnTumuszanus napameTpoB padboThl TypOUHBI. OnTHUMH3AIMS
CTyneHu TypOuHBI. ['eoMeTpuueckne COOTHOILIEHUS B peIHIeTKax MNpoQuiel, XapaKTepUCTUKH
pemerok. Ilpopunbuble mnorepu, BbIOOp pemetok. [loTepu B cTyneHM  TYpOUHBL..
MHorocTyneHuaTbsle TypOUHBI, peXKUMbI paOOThI, BO3Bpar Teruia. [IpeaenbHas MOIIHOCTD TYpOUHBI,
BBIOOp uMcna cTyneHedl TypOuHbI. l3MeHeHHe OCeBbIX M paJUalibHbIX 3a30pOB B TypOuUHE.
CucrteMbl mapopacnpeaeacHus.

3. Koncmpykyuu u ocnogwl skcniayamayuu menio@uKkayuoHHbIX NAPOEbIX MYpPOUH.

Koncrpykiuun mnapoBbix TypOuH. PerymupoBanue TypOMHBI O CKOJB3SLIUM IapaMeTpaM.
PerynupoBanue TypOuH. CucreMbl 3amuThl. MacimocucreMa TypOWH. OpO3MOHHBIA HW3HOC
npoTo4yHoil yactu TypOuH. IlpouHocTs M auHamuka TypOomamuH. Ilyck TemmogpukanuoHHON
YCTaHOBKH.

3.3. Tembl NpaKTHYECKHUX 3AHATHI
6 cemecTp

1.Ilokazarenu TETIOBON SKOHOMUYHOCTH TypOoycTaHOBOK TOCHADC. BnusHue HadaIbHBIX
napamMeTpoB napa Ha 3(p(PEeKTUBHOCTh pabOTHI TypOUHBI (2 yaca).

2. IIpouecc pacmmpenus B TYypOMHHOM CTyreHH. PacdeT TpeyroiabHUKOB CKOpOCTEH. (2 vaca).

3. PacuéTthl 251eMEeHTOB TypOMHBI Ha TPOYHOCTH (4 Jaca).

4. MeToiuka TEIIOBOTO pacuera TypOMHHO#M cTyneHu(6 4acoB).

5. Pacuer nomoaHUTENBHBIX IOTEPH CTyNeHn. BHyTpennnii otHocutenbHblid KI1J] (2 gaca).

3.4. Tembl 1a00pPaTOPHBIX padoT

1. Cucrembl perenepalii BBICOKOTO U HU3KOTO JaBJICHUS TAPOBON TYpOUHBI.

2. CucreMa cMa3KH U yIJIOTHEHUS Bajla TeHepaTopa NapoBOil TypOHHBI.

3. TemnodukanroHHas U KOHJICHCAIIMOHHAS YCTAaHOBKA ITAPOBOW TypOUHBI.

4. TemyoBble 1 MEXaHUYECKUE TTOKa3aTen paboThl MApOBOM TYpOHHBI.
35.PI'P

PI'P yueOHBIM MJIaHOM HE MPEAYCMOTPEHHBI.

3.6. TeMaTHKa KypcOBBIX IPOEKTOB/KYPCOBBIX padoT
Kypcosas pabora: «Pacuer

6 cemecTp
KypcoBoii npoekrt: «Pacuer napoBoii TypOUHBD (110 BapuaHTam).



I'paduk BbINOTHEHUSI KYPCOBOTO IPOEKTA

Henens 1 2 3 4 3auerHas
Pa3nen kypcoBoro mpoekra 3amuTa KypcoBOTO
1,2,3,4 5,6,7 8,9 10 IIPOCKTa
O6beM pazzaena, % 25 25 35 15 —
BrimosnHeHHBIN . o0bem o5 50 85 100 B
HapacTarIM UTOroM, %

Howmep
pasjiena Paznien kypcoBoro npoekra
1 Bb160p 11 060CHOBaHME HCXOJHBIX TAHHBIX JJISl pacyeTa HUINHApPa TYpOHHBI
2 [Ipensaputenbuas onenka KIIJ[ numuuapa TypOUHbI, ONpeeIeHHE TETUIONIEPEna 0B U
pacxoja napa
3 Omnpenenenne pacxoja napa B pereHepaTUBHbBIE 0TOOPHI
4 Onpenenenre ONTUMAIBLHOTO JIABJICHHS B KaMepe peryaupylomiei cTynenu
5 dopma NPOTOYHOM YACTH HUIUHAPA, Pa3Mephl IEPBOM, BTOPOU U MOCIIETHEN CTYTICHEN
HWINHPA TYpOUHBI
6 OrnpeneneHne yucia CTyneHer B MPOTOYHOM YacTH HUINHAPA
7 Onpenenenre napaMeTpoB Mapa nepej CTyNeHsIMU HUINHIpa TYpOUHBI, TOCTPOECHUE
rpaduKoB pacnpeesieHus TEMIEPaTyphl U JaBJI€HUs B TPOTOYHOM YacTH LHUIUHAPA
8 YTOUYHEHHBIN pacyeT MPOMEKYTOUYHON HEPETYIUPYEMOM CTYNIEHU
9 UYepTeku MPOJI0JILHOTO U MOTIEPEYHOTr0 pa3pe30B HWINHApa TypOuHbl. OnucaHue
TYpOUHBI
10 OdopmieHne NOSICHUTEIBHON 3aICKU




3.7. CooTBeTCTBHE Pa3/1€JI0B JUCHUILIUHBI U GOPMHPYEMBIX B HUX KOMIIeTeH Mt

Homep 1 HauMeHOBaHHUE Pe3yIIbTaTOB 00pa30BaHHs Unpexc Homep pasnesa IMCIMIUIHHBL (B COOTBETCTBHM C 11.3.1)
6 ceMecT DOopMBI KOHTP OIS
T10 TUCUIUTITIHE KOMITETEHI] P
(B coOTBETCTBHH C pa3zenoM 3) un 1 2 3
3HaTh:
TEPMOAMHAMHYECKUE IPOLECCHl IPeoOpa3oBaHus K-1.1 X Tect «IIpeobpazoBaHue IHEPTHN HA TETUIOBBIX
SHEPrHHY B MAPOBBIX TypOUHAX ' DIIEKTPOCTAHIHSIX»
TMIPOLIECCHl MTPe0o0pa3oBaHus YHEPIHU B TypOMHHOU K-1.1 X Tect «IIpeobpazoBanue sHEPTUN B TypOUHHON
CTYNEHH ' CTYIIEHI»
N Tect «OcHOBHBIE ypaBHEHUS AT TOTOKA
OCHOBHBIE 3aKOHBI TEUEHHUST CKUMAEMOM YKUAKOCTH IK-1.1 X s
C)KUMAEMOH JKUJIKOCTH »
YMmers:
MIPOU3BOJIUTE TOCTPOEHUE TIpollecca PACIIUPEHHs MK-1.1 X KonTponbnas pabora «Iloctpoenue npouecca
napa B TypOuHe ' pacuMpeHus napa B TypOuHe»
paccuuThHIBATH [I0Ka3aTeNn TETJIOBOU Tect
IK-1.1 X X .
skoHOoMH4YHOCTH TOC «ITokazarenu TeroBoi 3KOHOMUYHOCTH TOC»
3HaTh:
MPUHIUIBI pabOThl, TEXHUYECKHUE XAPAKTEPUCTHKU IIK-1.4 .
Tect «OCHOBHBIE Y3IIbI U 3JIEMEHTHI IAPOBOH
U KOHCTPYKTUBHBIE OCOOCHHOCTH OJJIEMEHTOB U X X VDGHHED
y3JI0B NAPOBBIX TYpPOHH P
OCHOBHEBIE METOHBI MIPOEKTHPOBAHUS u [IK-1.4
X 3ammra KypcoBOro npoeKTa
KOHCTPYUPOBAHUsI 3JIEMEHTOB U Y3JI0B TypOOMaIINH
YMeETh! I1IK-1.4
BBINONHATH pacuer LIBJ] mapoBoil TypOuHEI, a
P AT b ’ [IK-1.4 X 3amuTa KypcoBOro rmpoekra
TAKXK€ €€ CTYNEHH 0 TUIIOBBIM METOANKAM
ACCUMUTHIBATh IapaMETpbl IMOTOKAa B IPOTOYHOH
P >, [Tapaverp p [IK-1.4 X 3amuTa KypcoBOro mpoekra
YaCTH NapOBON TYPOUHBI
Bcezo uacoe na pasoen oucyunaumol 20 46 42

(6 coomeemcmeuu c n.3.1)




4. KOMIETEHTHOCTHO-OPUEHTUPOBAHHBIE OLIEHOYHBIE MATEPHAJIBI
JUIST TEKYWETO KOHTPOJSI YCIEBAEMOCTH W NPOMEXYTOYHOI
ATTECTALIMM MO JUCIUATIINHE

4.1. Tekymuii KOHTPOJIb YCIIEBAE€MOCTH I10 JMCIUIIIHHE:

6 cemecTp
— TECTUPOBAHHE:
1. Tect «IIpeoOpa3oBaHre YHEPTUH HA TETUIOBBIX 3JIEKTPOCTAHIUIX)
2. Tecr «lIpeobpa3zoBanue YHEPTUU B TYpOUHHOU CTYIICHID
3. Tect «OcHOBHBIE ypaBHEHHS ISl IOTOKA CKUMAEMOM YKHIKOCTH
4. Tecr «Ilokazarenu TemioBoi s3koHOMUYHOCTH TOC»
5. Tect «OcHOBHBIE y3JIbI U 3JIEMEHTHI TAPOBOW TYpOUHBI»
— KOHTpOJIbHasA paboThI:
1. KonTponsHas pabota «IlocTpoenue npoliecca paciiipeHus napa B TypOuHe»
— 3amuTa Jab0paTOpHBIX padoT.

bannpHO-peUTHHIOBast CTPYKTYypa AUCLUIUIMHBI SBISIETCS IPHIIOKEHUEM A.
banneHO-peUTHHTOBAsI CTPYKTYpa KypCOBOU pabOTHI SBIISETCS MpUiioKeHueM b.

4.2. IlpomMe:xxyToUyHas aTTecTALMS 10 AUCHUILIMHE (YACTH AUCHUILIIMHBI):

6 cemecTp
IIpomexyTouHasi aTTecTAUMU TPOBOAUTCA B (QopMe, yKazaHHON B yuyeOHOM IUIaHE: HK3aMEH,
3alUTa KypcOBOTO IPOEKTA.

Ornenka ompenaenseTcs B COOTBETCTBUM ¢ [looskeHneM o OayIbHO-PEHTHHTOBOM CHUCTEME ISt
crynentoB HY «MBOHW» Ha OCHOBaHUM CEMECTPOBOM U AK3aMEHAIIMOHHOMCOCTABJISIONINX .

B npunoxxeHue K IMIIIOMY BBIHOCHUTCS OIIEHKA 32 6 ceMecTp.
OrneHka 3a KypcOBOH MPOEKT ompeersieTcss B cooTBeTCTBHM ¢ llojoskeHnem o OauibHO-
peUTUHTrOBOM cucrteMe ais cryaeHToB HUY «MOW».

B IMPHUIIOKCHUE K JUIIJIOMY BEIHOCHUTCA OILICHKA 3a 6 CCMCCTp U 34 KprOBOfI ITPOCKT.

IIpumeuanue: OlueHOYHbIE MaTepUalbl MO JUCHUILUIMHE MPUBEACHBI B (HOHAE OLEHOYHBIX
marepuanon OITOIL.

5. YU EBHO-METOINYECKOE OBECIHEYEHUE JUCHUIIJIMHBI
5.1. [leyaTHbIe U 3JIEKTPOHHbIE U3IAHMS:

1. Koctiok, A. I'. [TapoBbie TypOuHBI U ra30TypOMHHBIE YCTAHOBKH JUIS 3JIEKTPOCTAHIMM : yUeOHUK
g By3oB / A. I'. Koctiok, A. E. bynkun, A. JI. Tpyxuuii - Mocksa : U3ngarensckuit jom MOU,
2019. - ISBN 978-5-383-01400-4. - Tekct : snexrponnslii / ObC "KoncynbranT cryaeHTta" :
[caiir]. - URL : https://www.studentlibrary.ru/book/ISBN9785383014004.html.

2. Tpyxuuii, A. JI. TerogukannoHHble mapoBble TYpOUHBI U TypOOYCTaHOBKHM : yueOHOe mocobue
s By30B / A. JI. Tpyxuuii, b. B. Jlomakun. - 2-e u3a. , crepeot. - Mocksa : MOH, 2020. - ISBN
978-5-383-01416-5. - Tekcr : anekrponHslit / ObC "KoncynbranT crynenra” : [cait]. - URL :
https://www.studentlibrary.ru/book/ISBN9785383014165.html.

3. Tpyxumii, A. JI. OcnHoBel coBpemeHHON »sHepretuku B 2 T. Tom 1. CoBpemeHHas
TEIJIOPHEpreTuka : yueOHuk i By30B / A. JI. Tpyxuuii, M. A. HU3ztomos, O. A. Tlosapos, C. IL
Mansimienko; o pea. A. JI. Tpyxuus; nox obmieit pegakuueit wi. -kopp. PAH E. B. Ametucrosa -
MockBa : Uznmarensckuii mom MOU, 2016. - 512 c. - ISBN 978-5-383-01043-3. - TekcT :


https://www.studentlibrary.ru/book/ISBN9785383014004.html
https://www.studentlibrary.ru/book/ISBN9785383014165.html

AJIEKTPOHHBIN // 9BC "Koncynbrant cTyneHTa'": [caiiT]. - URL:
https://www.studentlibrary.ru/book/ISBN9785383010433.html

4. 3opuH, B. M. ATOMHBIE JIEKTPOCTAHIINY [ DICKTPOHHBIN pecypc]: yueb. mocodue / B. M. 3opuH.
- DNeKTpoH. TeKkcToBble JaH. - M. : MWzmar. nmom MOU. - 2017. - URL:
http://www.studentlibrary.ru/book/ISBN9785383011782.html.

5. Tennosnepreruka u TtemaorexHuka. B 4 kH. Ku.3. TeroBble U aTOMHBIE 3JIEKTPOCTAHIUU
[DmexTponHBIN pecypc]: cnpaBouHas cepus / A.B. Kimmmenko, B.M. 3opuH. — DnekTpoH.
TEKCTOBEIC JTaH.- M. : W3znar. JIOM MDU, 2017. - URL.:
http://www.studentlibrary.ru/book/ISBN9785383011706.html.

6. Crepman, JI. C. TermioBble M aTOMHBIC 3JEKTPHUECKUE CTAHIUU : yueOHuk st By3os / JI. C.
Crepman, B. M. JlaBeirun, C. I'. Tummus. - 6-¢ usn. , crep. - Mocksa : MOU, 2020. - ISBN 978-5-
383-01419-6. - Tekcr : anekrponnsii // DBC "Koncymbrant crymenta': [cait]. - URL:
https://www.studentlibrary.ru/book/ISBN9785383014196.html.

7. Pacuet mapoBoit TypOuHbl: Yueb.- Mmeros. nocob./ I'pura A.Jl., Mensmienus I'.I"., T'pura C.A. -
Bomxkckuit : @unnan «MOU (TY)» B . Bomkckom, 2010.

8.TeBnmun, C. A. ATOMHBIC dJIEKTpUYECKHE CTaHImH ¢ peakTopamu BBOP-1000 : y4eb. mocobue
IUIS CTYJICHTOB BY30B, OOYYarOIIUXCS 1O CIEIUATBLHOCTH ATOMHBIE 3JIEKTPHYECKUE CTAHIWU U
YCTaHOBKH HampaBiieHus noArotoBku Texnuueckas ¢pusuka / C. A. TeBauH. - 2-e u3z., nom. - M. :
Wznpar. mom MBMU, 2008. - 358 c.

5.2 JIuueH3u0HHOe M CBOOOIHO paclpocTpaHsieMoe NPOrpaMMHoe o0ecreyeHue:
Microsoft Word, Microsoft Excel, Power Point.

5.3. UnTepHeT-pecypchl, BKJIAKWYasA NpodeccuoHaIbHbie 0a3bl JAHHBIX U UH(POPMALMOHHbIE
CIIPABOYHbIE CHCTEMbI:

Yuusepcurerckas uapopmarmonnas cuctema «POCCHS» https://uisrussia.msu.ru

CrpaBouHo-npaBoBas cucrema «KoucymsTant+y» http://www.consultant-urist.ru

CrpaBouHO-mIpaBoBas cucrtema «["apant» http://www.garant.ru

bazamanneix Web of Science https://apps.webofknowledge.com/

basa mannbix Scopushttps://www.scopus.com

IMopran oTKpEITEIX JaHHBIX Poccuiickoit deneparuu https://data.gov.ru

baza OTKpbITBIX JaHHBIX MuUHHCTEpCTBA Tpyda W  COIMAJIbHOW  3amuThl PO
https://rosmintrud.ru/opendata

basa nannbix Hayunoii snekrponnoi oubmuorekn eLIBRARY.RU https://elibrary.ru/

baza manHbIX mpodeccroHaNnbHBIX CTaHIapTOB MHUHMCTEPCTBA TPYAa U COLUATBHON 3aIIUThI
P®http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/

basbl manHbpIx MHHHCTEPCTBA SKOHOMHYECKOTO pasButus PD http://www.economy.gov.ru

basa otkpeIThIX naHHBIX Pochurmonuropunra http://www.fedsfm.ru/opendata

DnexkrponHas 6a3a nanubix «M3marenscTBo Jlaue» https://e.lanbook.com

@denepanbHas rocynapcrBeHHas uH(opmanuroHHas cucreMa «HanuoHanbHas SMEKTpOHHAS
oubmmorekay» https://H36.pd

HarmonanbHeiil mopran onnaiiH o0ydenus «OTkpbiToe oopazoBanue» https://openedu.ru

DnektponHas 6a3a manHbx "Polpred.com O630p CMU" https://www.polpred.com

Odunmanbupiii  caiit defepanbHOTO areHTCTBA MO TEXHUYECKOMY PETYIHPOBAHUIO U
metpoJoruu http://protect.gost.ru/

DnektponHas 6ubnmmoreka MOU https://nth.mpei.ru/e-library/index.php.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUITVIMHbI
JIeKIIMOHHBIE U TPAKTUYECKUE 3aHATHUS NPOBOJATCA B YUEOHBIX ayIUTOPHSIX, CHAOKEHHBIX
o0OpyZOoBaHHEM JJs TMOKa3a OOy4alolMX MaTepuajoB, CPEJICTBAMU 3BYKOBOCIIPOM3BEICHUS,


https://www.studentlibrary.ru/book/ISBN9785383010433.html
http://www.studentlibrary.ru/book/ISBN9785383011782.html
http://www.studentlibrary.ru/book/ISBN9785383011706.html
https://www.studentlibrary.ru/book/ISBN9785383014196.html
https://uisrussia.msu.ru/
http://www.consultant-urist.ru/
http://www.garant.ru/
https://apps.webofknowledge.com/
https://www.scopus.com/
https://data.gov.ru/
https://rosmintrud.ru/opendata
https://elibrary.ru/
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/
http://www.economy.gov.ru/
http://www.fedsfm.ru/opendata
https://e.lanbook.com/
https://нэб.рф/
https://openedu.ru/
https://www.polpred.com/
http://protect.gost.ru/
https://ntb.mpei.ru/e-library/index.php

JIOCKOM ayIUTOPHOM, 00OpyAOBaHUEM Uil MPEACTABJICHHUS MPE3CHTAIMM (MJIa3MEHHasl MaHellb,
[IEPCOHAIbHBIN KOMIIBIOTED).



IIpuioxenue A

BAJUIBHO-PEUTUHI'OBASI CTPYKTYPA JUCHUILJIMHBI
Typounst TOC u ADC (npoduns 1)

(Ha3BaHME JMCLIUIUIHHBI)

1 cemecTp

Hepeqeﬂb KOHTPOJIbHBIX Mepoan/IﬂTI/Iﬁ TEKYHIEIro KOHTPOJISA yCII€eBAEMOCTH MO0 JUCIUIIJIMHE!

KM1
KM2
KM3
KM4
KM5
KM6
KM7
KM 8

Tect «IIpeoOpazoBanne SHEPTHH HA TETUIOBBIX AJIEKTPOCTAHIIUTXY.
Tect «IIpeobpazoBanue >HEPTUM B TYPOUHHOMN CTYTICHI.
Tect «OCHOBHBIEC YpaBHEHUS ISl IOTOKA CKUMAEMOMN KHUIKOCTH.
Tect «Ilokazarenu TermioBoi SKOHOMUYHOCTUH TIOCy.

Tect «OCHOBHBIE Y311l U AJIEMEHTHI MTAPOBOM TYPOUHBI»
Kontposnbhas padota «IlocTpoeHue mpoiiecca paciimpeHus napa B TypOuHe».
BelnlosiHEHHE U 331K Ta KypCOBOIO IIPOEKTA.

3ammra 1a00paTOpPHBIX paboT

Bua npomeskyTouHO# aTTecCTALIMH — SK3aMEH.

TpynoemMKoCTh JUCIUIUIMHBI = 6 3.€.

Howmep Pasnen TUCHUAILUIMHE Nunexkc KM: |[KM-1 KM-2 KM-3 KM-4 |KM-5 KM6 KM7 KMS8 | sk3amen
pasacia
TeruoBele IMKIBI ApOTYPOUHHBIX
1 YCTaHOBOK + + + + +
TemnoBble mpoueccsl B NapOBOM
2 TypOMHEe ¥ €€ NPHUHIUIHAILHOE + + + + + + +
YCTPOWUCTBO
Konctpykunu U OCHOBBI
3 9KCIUTyaTallud  TEIUIO()UKALMOHHBIX + + + +
MapOBBIX TYpOUH
MunuManbHbIi Oann 3a KM 6 16 8 20
MaxkcumanbHbIi 6amt 3a KM 4 10 20 10 40




IIpunoxenue b

BAJUIBHO-PEUTUHI'OBASI CTPYKTYPA
KYPCOBOI'O ITPOEKTA IO IMCHUIIJIMHE

Typounst TOC u ADC (npoduis 1)

(Ha3BaHME JMCLIUIUIHHBI)
6 cemecTp

[lepedeHb KOHTPOJIBHBIX MEPONPHUATUN TEKYHIEro KOHTPOJSI YCIEBAEMOCTH IO KypCOBOMY
MIPOEKTY:

KM-1 Cobmnronenue rpaduka BBITOTHEHHS KypCOBOTO TIPOEKTa

KM-2  OueHka nNpaBHILHOCTH BBITIOJHEHHS PA3/IENioB KypCOBOTO MPOEKTA

KM3  KauectBo 0o(opMIIeHHSI TOSICHUTEIBHOM 3aIICKU KypCOBOTO MPOEKTa

KM4  KauectBo odopmiteHHst yepTexeit

TpynoemMkocTb KypcOBOTO MpOEKTa = 2 3.€.

Homep | Pazpen kypcoBoro HNunexc KM: KM-1 | KM-2 | KM-3 | KM-4
pasznen | MpoeKTa/KypcoBOM Henens KM:
a paboThI

1 Buvibop u obocnosanue ucxoOHvix OaAHHBIX + +

0J151 pacuema Yururopa mypouHl

2 IIpeosapumenvuas oyenxa KIIJ] yununopa
mypOunsl, onpeoeieHue Mmenionepenaoos + + +
u pacxooa napa

3 Onpeoenenue pacxooa napa 8
pezeHepamusHvle 0moopbl

4 Onpedenenue onmumanvbHo20 0a8leHUsl 8
Kamepe pe2ynupyioujetl CmyneHu

5 Dopma nNpomMouYHOU HACMU  YUTUHOPA,
pasmepuvl nepeou, 6mopou U NocleoHel + + +
cmyneHetl YuruHopa mypouHol

6 Onpedenenue  uucia  cmyneweiu 8
NPOMOYHOU HaACMU YUTUHOPA

7 Onpeoenenue napamempos napa nepeo
cmyneHsamu YUIUHOpA mypouHul,
nocmpoeHnue  epaghukos  pacnpeoenenus + + +
memnepamypsl U O0aéleHUsi 8 NPOMOYHOU
yacmu YuruHopa

8 Ymounennwiii pacuem npomedcymounou + + +
Hepezynupyemou cmynenu

9 Yepmedsicu npooonbHO20 U NONEpeuHo2o
paspe3oé yununopa mypobunvl. Onucanue + + +
mypOuHuvl

10 Ogopmaenue noacHumenbHol 3anucKu + + +

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)

Bosxkexknii 2023



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.
n=H;/H,
2.
LG N;
77 = —G = —
q1 Q
3.
OTMCTI/ITB BCC IIPpaBUJIbHBIC OTBCTHI.
G i o o o
2. n= zT—G = %Ho KaKoii (popMyJie MOKHO BBIYMCIIUTH OTHOCHTENbHBIN BHyTpeHHui KIT/T:
1
1.
n = H;/H,
2.
n= LG _ &
.G Q
3.

OtMeTHTh BCE IMpaBUJIbHBIC OTBCTHI.



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

LG N,
n=—s=-—
.G Q
1.
nzHi/Ho
2.
_ LG _ N
rl_QlG Q

OTMETHUTE BCE IMPpaBUJIbHBIC OTBCTHI.

4. BHYyTpeHHssI MOUTHOCTh TYpOUHBI BBIYUCISETCS 10 popmyie:

N = GH;
1.
N = GH,
2.
N=N,-N,
3.

OTMETHUTE BCe IMPpaBUJIbHBIC OTBCTHI.

5. Ao6comotabiii anektpuaeckuit KITJ[ onpenensercs mo hopmyse:

N = NoiTuMsr
1.

N = NeNoillmNar
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 | IIT-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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