[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHdopmaumsa o Bnagenbue:
ONO: Makcumos Anekceit bopsMHHUCTEPCTBO HAYKHU U BBICIIETO OBPA3OBAHUS POCCUMCKON ®ENEPALIN

LlomxrocTs: mpexggp e paRTAYRYE 190 AR PETB I IO A SHOMHOE OBPA3OBATENBHOE YUPEXKIEHHE BBICIIEIO OBPA3OBAHIS
[ata nognucanus: 22.05.2024 17:05:43

Veucansi nporpavii oy <MOCKOBCKH MOTHTEXHUYECKH YHUBEPCUTET»
8db180d1a3f02ac9e60521a5672742735c18b1d6  (MOCKOBCKHM MMOJIUTEX)

®daxynbTeT YpOAHUCTHKU U TOPOJCKOrO X0351CTBA

VTBEPXKJIAIO

Jlexan /

0&4 /K. Jlymmn/

«15» ___cespana 2024r.

PABOYAS ITPOT'PAMMA JUCIIAITIMHBI

OCHOBBI IPOEKTHPOBAHUSA M PacyeTa annapaToB YHePreTUKN

Hamnpasienue noarotoBku
13.03.01 TeniodHepreTuKa U TEMJIOTEXHNUKA

[Tpodunb
HNHTe/ieKTYaIbHBIE TEIIOBbIE JHEPrOCUCTEMBI

KBanudukanus
bakanxasp

dopMbl 00yUeHHUS
Ouynas u 3a04Has

Mocksa, 2024 r.



PazpaboTunk(u):

3aB. kad., K.T.H., JI01I.

Cr. nipen., 6/c, 6/3

CormnacoBasno:
3aBenyronuit kadenpoit «[IpombinneHHas
TEIUIODHEPTeTUKa», K.T.H., IOIEHT

27~ 7 JLA. MaproumH /

//,//P ' H.i-%d;aggle]s

W 1N.0. ®amunus

T 77~ 71— JLA. Maproumn
T

1N.0. ®amunus

/



Conep:xkanue

1. enu, 3a1auu ¥ MIIaHUPYEMBbIE PE3YJIbTAThI O0YUCHHUS IO AUCHUTITHHE ...c.vveenvieeeerneeennnnns 4
2. MecTo AUCHHIUTUHBI B CTPYKTYpe 00Pa30BATCIIEHOMN MPOTPAMMBI ......oeeuveeereenreenereeseenanenns 5
3. CTpyKTypa U COACPIKAHUE JTUCIIUATIITIHB ....ceuvvreeereeenereeaereenereessseesnsseesseeesseeesseesssseesnnsees 5
3.1 Buubl y4eOHOU PAOOTHI M TPYHOCMEKOCTDB .....uvveerureeererreessreeassseeessseeassseesssseesssseessseeesssens 5
3.2  TemaTU4eCKUM MIaH U3YUCHUS TUCIIUTITHHBL ......eeeruvreeeieeerereeeireeenreessnseessneesneessneens 6
3.3 COHECPIKAHUE TUCIIHTIITHHBL ... eeeuvveeruereenntreenteeesaseeesnseeensseeensseesnsseessseesssseesseessseesssees 7
3.4 TemaTuka CeMHUHAPCKUX/TIPAKTUYCCKUX M JTAOOPATOPHBIX 3AHATHM .....vvveeeevveeereeeneneen. 9
4. Y4eOHO-MEeTOAUYECKOE U NHOOPMAITMOHHOE OOCCIICUCHHUE ......nvveeevieneeeeneeeiieenreenieeeseesanenns 9
4.1 HopmatuBHBbIE TOKYMEHTBI M I'OCTBL...cccutiiiiiiieiieciiie e 9
4.2 OCHOBHAS JIUTEPATYPA..ceeuveeerurreesurieenuteeenisteesutteansteeansseessseessseessseesssseesssseessseeesseesnns 10
4.3 JIOTIOTHUTEIBHAS JIUTEPATYPA ..eeenevreenreeanureeanureeansreeansseeasseessseessseesseeessseeessseessseesnns 10
4.4  DJICKTPOHHBIC OOPAZOBATCITBHBIC PECYPCH ....eevvieriierreerereereenireeseesreesseessseesseensseenses 11
4.5  JluueH3noHHOE M CBOOOIHO PaCHpOCTPaHsIEMOE IIPOrPAMMHOE 00ECIICUEHHUE. .......... 11
4.6  CopemeHnHble podeccuoHalbHbIe 0a3bl TaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHbBIC
CHCTEMBI ceeeteeeuiieeitie e ettt e ettt e ettt e sttt esab et e e ab e e e bttt e bt et e bt e e e bt e e e abbeeeabeeeeabeeeeabbeeeabeeesabeeesabeeesaneeeanreeas 11
5. MaTepranbHO-TEXHUUECKOE OOCCTICUCHIIE ......eeruveeureeureenreeseeeenteesureenseesseeenseenseesnseesseeensens 12
6. METOAMUECKUE PEKOMEHIAIIMH .....vveeenereeenereeenereeaeseeansseeasseessssessssessssseessssesssseesssseesssseesnns 12
6.1 Meronuueckre peKOMEH UK JIJIsl IPETIOaBaTeNs IO OPTaHU3aIlKd O0YUYEHUS ... .. 12
6.2 Meronuyeckue ykazaHus IJs 00y4YarOUIMXCs 0 OCBOCHHIO TUCHUIUIHHEL. ............... 13
7. DOH/T OIIEHOTHBIX CPEIICTB ..vvvveeerreeurreensreeensseeessseeesseessssesssssesassseesssseessssesssssesssseesssseesnnnes 13
7.1  MeToibl KOHTPOJISI U OLICHUBAHUS PE3YIBTATOB OOYUCHUS «.veeevvvreenereeanrreennnreennreeennes 13
7.2 lllxana u KpUTEPUU OLIEHUBAHUS PE3YITBTATOB OOYUCHHUS ...cvvveeeveaneieeneeeneeeenreeneeeenens 14

7.3 OICHOUHBIC CPEIICTBA ..ceeuvvreerrreeenureesureessreesseeeaseeesssesassseeessssesnseessssesssssesssssesssseesnsses 15



1. Heawn, 3an0aum u IJIaHUPyeMble Pe3yJbTAaThl 00yUeHUsl 10 JUCHUIITIHHE

K OCHOBHBIM wLE€IsIM OCBOEHHUS JUCHUIUIMHBI «OCHOBBI TNPOEKTUPOBAHMS M pacueTa
anmnapaToB SHEPreTUKN» CIIEAYET OTHECTH:

— (¢opMHpoBaHHWE 3HAHMI O COBPEMEHHBIX MPHUHIUIAX,
TEIUIOPHEPTETUUECKUX IIPOLIECCOB U allapaTos;

— W3y4YeHUE MaTeMaTHYECKUX METO/I0B, CXEM U CPE/ICTB MAaTEMATUYECKOTO MOJIEIUPOBAHUS
(bu3nUecKuX IpoIECcCOB, OCHOBAHHBIX HA METO/I€ KOHEUHBIX Pa3HOCTEH, C yUETOM MaTEeMaTH4YECKOTO
1 (U3UYECKOTO MOIXO0/I0B;

— OLIEHKA BIUSHUS Pa3IMYHbIX TEPMOJUHAMMUYECKUX M KOHCTPYKTHUBHBIX IapaMETPOB C
LEJIBIO MOBBIIIEHUS 3()(HEKTUBHOCTH;

— TOArOTOBKAa CTYJEHTOB K JESTEIbHOCTHM B COOTBETCTBUM C KBAJTU(PHUKALMOHHON
XapaKTepUCTHKON OaKaaBpa 1o HalpaBJICHUIO, B TOM YKciie (JOPMUPOBAHKUE YMEHUH MO BBISIBJICHUIO
HEOOXOJIMMBIX YCOBEPIICHCTBOBAaHMI M pa3padOTKe HOBBIX, Oojiee APPEKTHUBHBIX METOI0B
MOJIEJIMPOBAHMS TEIUIO3HEPIreTUYECKUX IPOLIECCOB U alaparoB.

K ocHOBHBIM 3ajauaM OCBOEHMsI IUCHMILIMHBI «OCHOBBI IPOEKTHPOBAHUS M pacyera
anmnaparoB SHEPTETUKM CIIEYET OTHECTH:

— BBIpa0OTaTh HAaBBIKK Y CTYJEHTOB CAaMOCTOSITENFHO (DOPMYJIHPOBATH 3aJadyd s
MaremaTHuecKoro MOJAEIMPOBAHUS TEIUIOAHEPTeTHUECKUX POLIECCOB U allapaToB;

— HAYYHUTh MBICIIUTh CUCTEMHO Ha TpUMepax MOBBIIICHHS YHEPTeTHIECKOH d(PPEeKTUBHOCTH
IIPOLIECCOB U allapaToB C YYETOM TEXHOJOTUYECKUX, IKOJIOITMYECKUX U SKOHOMUYECKUX (PaKTOPOB;

— M3y4YCHHE OCHOBHBIX TEOPETUYECKMX IIOJOXKEHUH M METOJOB, INPHUBUTHUE HAaBBIKOB
IPUMEHEHUS TEOPETUUECKUX 3HAHUH JUIsl pellieH s TPAKTUYECKUX 3aay.

OOyuenue no aucuuiInHe « OCHOBBI IPOEKTUPOBAHMS M pacueTa anmnapaTtoB SHEPIETUKH
HaNpaBJIeHO Ha (OPMHUPOBAHUE Y OOYUAIOIIUXCS CIEAYIONIIX KOMITETEHIIUNA:

MCTOax MOJACINPOBAHUA

Koa u HauMeHOBaHHe KOMIIETEHIMH HH}II/IKaTOpr JOCTHKCHUSA KOMIICTCHIIUN

NOIIK-1.1. 3naer ocHOBBI MH(OPMALIMOHHBIX
TEXHOJIOTHI
NOIIK-1.3. Bnageer HaBblkamMu paOOTHI ¢

MPUKIAIHBIM [POrPAMMHBIM  OO€ecIlieYeHuEM
OIIK-1. CnocobeH MOHUMATh MPUHIIHUITHI P A porp

NOIIK-1.4. JleMOHCTpUpYeT  IPUHIUIIBI
palboThI COBpEMEHHBIX HH(POPMALIMOHHBIX
o paboOThl  COBPEMEHHBIX  HMH(POPMAIIMOHHBIX
TEXHOJIOTUH U UCIIOJIb30BATh UX ISl PEILICHUS o
TEXHOJIOTHi;

3a/1a4 Npo(ecCHOHAIBHOMN eATENbHOCTH
a4 mpo¢ A NOIIK-1.5. JleMoHCTpUpYET 3HaHUE

TpeGoBaHUH K 0(hOPMIICHUIO TOKYMEHTAIUN
(ECKM) u ymeHue BBINOIHATh YEPTEKU
IPOCTHIX OOHEKTOB.

NOIIK-2.1. AnropuTMHU3UpYET pPELIEHUE 3a1a4
U pealqu3yeT alIrOpuTMbl C HCIOIb30BAaHUEM

OIIK-2. CnocoGeH pa3pabaTbIBaTh alrOpUTMbI
Y KOMITBIOTEPHBIEC TPOTPAMMBI, TPUTOTHBIE TSI
MPAKTUYECKOTO IPUMEHEHUS

IIPOrPaMMHBIX CPEJCTB;
NOIIK-2.2. [TpumensieT cpeactaa
MH(POPMALMOHHBIX TEXHOJIOTUHN JJIS TIOMCKa,
XpaHeHus, 00pabOTKH, aHaIN3a U
npeJcTaBiIeHus HHPOopMalnu.

OIIK-4. Cioco0GeH 1eMOHCTPUPOBATh
MIPUMEHEHHE OCHOBHBIX CTIOCOOOB MOTyYCHHS,
npeoOpa3oBaHusl, TPaHCIIOPTA U
UCTIOJIB30BAHUS TEIUIOTHI B TEINIOTEXHUYECKUX
YCTaHOBKaX M CUCTEMax

NOIIK-4.1.  JlemoHCTpHupyeT  NOHMMaHHUE
OCHOBHBIX 3aKOHOB MEXAHUKH )KHMJIKOCTH U ra3a
U TpUMEHSET UuX [UIsl pacuera D3JIEMEHTOB
TEIJIOTEXHUYECKUX YCTAaHOBOK U CUCTEM;

NOIIK-4.2. JleMOHCTpUpYET NTOHUMAHUE OCHOB
TEPMOJUHAMUKU, OCHOBHBIX 3aKOHOB
TEPMOJIMHAMUKH U IPUMEHSIET UX JUJIsl pACYETOB




TEPMOJAMHAMUYECKUX MPOIECCOB, IIUKIOB U UX
IoxKasareJieit;

NOIIK-4.3. JleMoHCTpUpPYET TOHUMAHKE
OCHOBHBIX 3aKOHOB TeIIoMaccooOMeHa 1
MIPUMEHSET WX JIJI PaCU€TOB 3JIEMEHTOB
TEIJIOTEXHUYECKUX YCTAHOBOK U CHUCTEM.

2. MecTo JUCHUIIMHBI B CTPYKTYpe 00pa3oBaTe1bHOM IPOrpaMMbl

JlucuuIuinHa OTHOCHTCS K O0S3aTeNbHOW 4YacTH/4acTH, (OPMHPYEMOH yYaCTHUKAMHU

o0Opa3oBarteNbHBIX OTHOIICHUH 0s10ka b1 «Jluciumirab! (MOIYIIHN)».

JucuumnuHa « OCHOBBI IPOEKTUPOBAHUS U pacyeTa annapaToB SHEPT€TUKI» B3aHMOCBS3aHa

JIOTUYCCKU U COACPIKATCIBHO-METOAUYCCKHU CO CICAYIOINMU TUCTUILIMHAMU U IIPAKTUKAMHU OOII:

- Texanueckass TEpMOAMHAMUKA;

- MaremaTtuka;

- KoTenbHbI€ yCTAaHOBKH U TAPOTE€HEPATOPHI;

- TexHosnoruyeckre YHEPrOHOCUTENHN U DHEPTOCUCTEMBI IPEANPUATH;
- TennosHepreTHyecKue CUCTEMBI TPOMBIIILICHHBIX MPEINPUSITHH.

- DHEepPreTUYeCKui KOMIUJIEKC MPOMBIIIJIEHHBIX TPEATPUATHM.

3. CTpykTypa U cojepkaHue TUCHUIIIMHBI
OO6m1ast TpyA0€MKOCTh TUCIMIUIUHBI COCTaBIsAeT 4 3aueTHbIX(€) eauHuIl(bl) (144 yacos).

3.1 Buabl yueOHO# padoThbI U TPYA0EMKOCTH
N3yuaercs Ha 4 cemecTpe 04HON GOpMBI U Ha 5 cemecTpe 3a0uHoi popMbl 00yueHus. Dopma

HpOMG)KyTO‘IHOfI aTTeCTalluu:. SK3aMCH.

3.1.1. Ounas ¢popma oOyueHus

Ne . KosnyecTBO CemMecTpbl
Bup yueoHoii padoThl
n/n 4acoB 4 cemecTp
1 | AyauTropHble 3aHATHS 72 72
B ToM yucne:
1.1 | Jlekuun 36 36
1.2 | CemuHapckue/mpakTUYECKUE 3aHATUS 36 36
1.3 | JIaGopaTopHble 3aHATHUS - -
2 | CamocTosiTesibHasi paboTa 72 72
B ToMm uucne:
2.1 | lloxroroBka u 3amura rpaguyeckux padboT 36 36
2.2 | CamMOCTOATENBHOE U3YUECHUE 36 36
3 | IIpoMe:kyTOUYHAsI aTTeCTALMA
3adet/nud.3a4eT/7K3aMeH IK3aMeH IK3aMeH
Hroro 144 144




3.1.2. 3aounas ¢popma oOydeHuUs

Ne . KoanuecTBo CemecTpbl
Bupa yueOHoii padoThl
n/n 4acoB S cemecTp
1 | AyautopHble 3aHATHSA 10 4
B Tom uncine:
1.1 | Jlekuuu 4 4
1.2 | CemuHapcKue/mpakTHYECKUE 3aHATHS 6 6
1.3 | JJabopaTropHble 3aHATUS
2 | CamocTosiTesbHasi pabora 134 134
B Tom uncne:
2.1 | [logroroBka u 3ammra rpadudecKux padboT 67 67
2.2 | CaMOCTOATEIBbHOE U3YUEHUE 67 67
3 | [Ipome:kyTouHasi aTTecTanmsl
3auet/aud.3a4er/IK3aMeH IK3aMeH IK3aMeH
Hroro 144 144
3.2 TemaruvyecKuid VIaH U3Y4YeHUS AU CHUTINHBI
(o popmam oOyueHwHs)
3.2.1. Ounas dpopma oOydeHUs
TpyroemkocThb, yac
AyautopHas padoTa %
22 [ 8 [54] 2
Ne Paznenni/Tembl o - % 5 x| &= 2% | ¢E
n/n AUCHHILIMHBI o = &5 E| 2E S g S
= S 8 X = o = S
==} 1 B = o, = HE = o =
O = oz S o < = S
= S < © O 0 S © =
SE |2 |EF|3
= &)
1 Pazgen 1. Marematnueckoe
A 8 2 2 0 0 4
MOJICTTUPOBAHUE
2 Paznen 2. Marematndeckue Moienu
A A 8 2 2 0 0 4
TEIUIODHEPTETUKHI
3 Paszpnen 3. Bonpockl npoekTHpoOBaHus,
W3TOTOBJICHHS, MOHTa)Ka U TTyCKa B
’ Y 16 4 4 0 0 8
AKCIUTyaTaIMIO TETITI00OMEHHBIX
anmnaparoB
4 Paznen 4. Pekomenganuu no
A Aat 16 4 4 0 0 8
KOHCTPYUPOBAHUIO alllapaToB
5 Paznen 5. Marepuansl, npuMeHsIEMbIE
A PRLE TP 16 4 4 0 0 8
MIPU U3TOTOBJICHUH aIIapaToB
6 Paznen 6. M3rotosnenue
A 16 4 4 0 0 8
TEII000MEHHBIX anapaToB
7 Paszpnen 7. M3rorosnenune (aaHUeB U
A uanin 16 4 4 0 0 8
naTpyOKoB
8 Paszgen 8. MoHTax u ucnbITaHue
A 16 4 4 0 0 8
anmnaparoB




9 Paznen 9. Ilyck u Hanaka anmnaparoB 16 4 4 0 0 8
HEPreTHUKU
10 | Paznmen 10. Tepmoaunamuyeckue 16 4 4 0 0 8
ITPOLIECCHI U ITUKJIBI
Hroro 144 36 36 0 0

3.2.2. 3aouHas popma oOydeHUs

TpynoeMkocThb, yac
Ayautopnasi pabora =
=
Ne Pa3nenanl/TeMbl JUCHUILINHBI > ol g ® % <
n/n 2 S E| = S| =5
8 = 5 1) a, x O m = =
= O o = L ©° =
| E | EE|5s|&E6]¢8=
[5) T o, I == e
S | 25| 8% £2|
v o
O E § =5 ©
Pasnen 1. Marematudeckoe
1 A 14 0 0 12
MOJICIMPOBAHUE .
Pa3nen 2. Marematnueckue MOIEIN
2 A A 14 0 0 14
TETUIOHEPTETHKU
Pa3nen 3. Bonpocs! npoeKkTupoBaHus,
M3TOTOBJICHHUS, MOHTa)Ka U IIyCKa B
3 y 14 ) 0 0 14
AKCIUTYaTaIUIO TETNIOOOMEHHBIX
anmaparoB 1
Pa3nen 4. Pexomenmanuu
4 A CROMCHATIH 110 14 0 0 14
KOHCTPYUPOBAHUIO alllapaToB
Pasznen 5. Marepuasbl, npuMeHIEMbIE
5 A PHAJIBL, TP 14 0 0 12
IIPY U3TOTOBIICHUH aIapaToB )
Paznen 6. MsrorosieHue TenIo00MEHHBIX
6 . 16 0 0 14
anmnaparoB
Pa3nen 7. UsrorosieHue ¢iaHiies u
7 11 (pran 16 0 0 14
naTpyOKoB )
Pa3nen 8. MoHTax ¥ HCOBITAaHUE
8 . 12 2 0 0 12
anmnaparoB
Pa3zzgen 9. Ilyck 1 Hamagka amnmapaToB
9 I ye A paro 16 0 0 14
SHEPTETHKHU {
Paszxgen 10. TepmoauHaMudecKu
10 aen 10. Tepmon cekue 14 0 0 14
TIPOIIECCHI U ITUKJIIBI
Hroro | 144 4 6 0 0 134

3.3 Conep:kanue TUCUMIJIMHBI

Pasnen 1. MaremaTnueckoe MoeJIMpOBaHue

Tema 1.1. DTanbl MaTEMaTUYECKOTO MOJIECTUPOBAHUS

PaCCManI/IBaIOTCSI OCHOBHBIC OJTallbl MAaTEMATHYCCKOI'O MO,Z[CJIPIpOBaHI/IH armapaTOB
SHEPreTUKHU




Tema 1.2. OCHOBHBIE 3Tallbl YUCIEHHOTO pelleHus 3a1aul Ha OBM

PaccmaTpuBarOTCsT OCHOBHBIE JTalbl YHMCIEHHOIO PEIIEHUSA 3a7add  MOJCIMPOBAHHUS
anmnaparoB 3HepreTuku Ha OBM

Tema 1.3. OCHOBHBIC UCTOYHHMKU U KJIACCU(UKAIUS MOTPEITHOCTEH YHUCICHHOTO PEIICHHS
3aza4 Ha OBM

Ponp MaTeMaTH4eCKMX METOJOB B PELICHUH MHKEHEPHBIX 3a1a4. [IoHsaTHEe MaTeMaTH4ecKOn
mozenu. Knaccudukanums MareMaTndecKux Moieseid. DTarbl pa3paboTKu MaTeMaTHYECKOH MOJICIH.
ANropUTMH3aLMs TEXHUYECKHUX PacYeTOB

Pasnen 2. MaremaTnueckue MOJeJIM TeIVIOIHEPreTHKHU

Tema 2.1. YpaBHeHHE TEMIOTPOBOAHOCTH

OCOOCHHOCTH ~ MOJENMPOBAHUS  TEIUIOPHEPTeTUYECKUX  MIPOIECCOB M OOBEKTOB.
Hcnonp30BaHNE YHUCIEHHBIX METONOB B TEIUIOBBIX PacyeTax TEILUIODHEPIETUYECKUX YCTAHOBOK.
UucneHHble METO/Ibl pElIeHMs] 337a4 OJHOMEPHOM onTUMHU3aluuu. YHCIIeHHbIE METOJIbl peIICHUs
3ajady  OJHOMepHOM ontumuzanuu. OOoOLIeHHas MareMaTHyeckas MOJAEIb TEeIIO00OMEHHBIX
YCTPOMCTB U amnmnaparoB. MojenrpoBanue padoTbl KOTJIOB-YTUIN3aTOPOB

Pasgen 3. Bompocbl NPOCKTHPOBAHMA, HW3rOTOBJICHHSI, MOHTAa)Ka M IIyCKa B
IKCIVIYATAUMIO TeNJI000MEHHbIX aNNapaToB

Tema 3.1 OcHOBBI IPOEKTUPOBAHMSI TEINIOOOMEHHBIX allapaToB

PaccmaTprBaroTCsl OCHOBHBIE NPUHIUIBI U TMOAXOAbl IPU NPOEKTUPOBAHUHU allapaToB
SHEPreTUKU

Tema 3.2. O0mue TpeOOBaHUS K IPOSKTUPOBAHUIO

PaccmarpuBaioTcss OCHOBHBIE M TpeOOBaHMs, MpPEIbsBIsAEMble NPU HPOSKTUPOBAHUU
anmnaparoB SHEPIeTUKU

Tema 3.3. Ctaguu NpoeKTUPOBaHUSA

PaccmaTpurBaroTCsl OCHOBHBIE CTAJIMU PO MPOEKTUPOBAHUE alapaTOB SHEPreTUKU

Pasnen 4. PekomMeHaanuu n1o KOHCTPYHPOBAHHUIO ANINIAPATOB

Tema 4.1. OcHOBHBIE peKOMEHAAINHU 110 KOHCTPYHUPOBAHHUIO aIlllapaToB

IIpuBOIATCS OCHOBHBIE PEKOMEHIALIMHU IIPU TPOEKTUPOBAHNUH ANNIapaTOB SHEPTETUKU

Paspnen 5. MarepuaJbl, IpuMeHsieMble IPH U3I0TOBJICHUH ANNIapaToB

Tema 5.1. O630p MaTepuaioB MPUMEHSEMBIX NIPH U3TOTOBJICHUH alIapaToB

PaccmaTpuBaloTCsl OCHOBHBIE MaTepuajbl, IPUMEHSEMble TIpPU MNPOEKTUPOBAHUU U
W3TOTOBJICHHUH aIlllapaToOB YHEPIETUKHU

Paznen 6. U3rorosiieHne Ten1000MeHHBIX allllapaToB

Tewma 6.1. M3rotoBieHne KopycoB

PaccmaTprBaroTCsl OCHOBHBIE HIOAHCHI M3TOTOBJICHUS allllapaToB SYHEPTeTUKU

Pasnen 7. U3rorosiienune piannes u naTtpyoxoB

Tewma 7.1. U3rotoBnenue u cOopka TpyOHOM CHCTEMBI almapaToB

N3y4aroTcsi OCHOBHBIE HMPUHIUIIBI U3TOTOBJIEHUS U COOpKM TpyOHOW CHCTEMBI ammapaTroB
SHEPreTUKU

Tema 7.2. TpeboBaHMsI K CBAPHBIM COETMHEHUSM HJIEMEHTOB KOHCTPYKIUH alnapaToB

[IpuBonsaTCs OCHOBHBIE TPEeOOBaHHUS K CBapHBIM COEIMHEHUSM 3JIEMEHTOB KOHCTPYKIHMU
annaparoB SHEPTEeTUKU

Tema 7.3. CO0opka TEII0OOMEHHBIX annaparos

N3yyaroTcst OCHOBHBIE IPUHIIUIIBI COOPKH TEMII00OMEHHBIX alnapaToB

Pasnen 8. MoHTak 1 HCIIBITAHHE ANINIAPATOB

Tewma 8.1. IIponenypa MOHTaxka M MCIIBITAHUN aNIapaToOB YHEPTETUKHU

Pa3znen 9. Ilyck n Hanaaka

Tema 9.1. Ilpouenypa nycka u HajJaJKH annapaToB SHEPrEeTUKU

Pasnen 10. TepmoanHaMmuvecKue Npouecchl U HUKJIbI

Tema 10.1. Termora u pabora

Tema 10.2. IlepBblii 3aK0H TEPMOJUHAMUKI



Tewma 10.3. DHTanbnus

Tema 10.4. DuTponus

Tema 10.5. TermoBast T- S quarpamma

Tema 10.6. Bropoii 3aKOH TEpMOIMHAMUKHU

Tema 10.7. LlukJibl MapOCUIIOBBIX YCTAHOBOK

3.4 Temaruka ceMMHAPCKUX/NMIPAKTHYECKHUX U JIA0OPATOPHBIX 3aHATHI

3.4.1. CeMuHapcKue/IpakKTUYECKUE 3aHATHS

Cemunapckoe 3ausitue 1, 2. Onpenenenue cpeiHe MOIHOCTH 3JIEKTPOCTAHIIUH.

Cemunapckoe 3anstue 3, 4. OnpezaeneHye napaMeTpoB CyXoro HachIILEHHOT O apa.

Cemunapckoe 3austue 5, 6. OnpeneneHnue napameTpoB BIAKHOTO Tapa.

Cemunapckoe 3anstue 7, 8. OnpezeneHue napaMeTpoB MEPerpeToro BOASHOIO.

Cemunapckoe 3anstue 9, 10. Pacuér miomaay moBepXHOCTh TEIIO0OMEHHUKA TPU
BKJIIOYEHHUH €ro M0 CXeMe MPSAMOTOKA U IPOTHUBOTOKA.

Cemunapckoe 3anstue 11, 12. Pacuér miomaay noBepXHOCTH OXJIaXI€HUs KOHAEHCaTopa U
pacxoj oxJaX/1arole Boibl 1Sl TapOBOW TypOUHBI.

Cemunapckoe 3ansitue 13, 14. [{ukIiibl 3HEPreTHYECKUX YCTaHOBOK.

Cemunapckoe 3ansitue 15, 16. Pacuér npon3BoAUTEIbHOCTH KOTEIBHON YCTAaHOBKH U
4acOBOM pacxo/1 TOILJIMB.

Cemunapckoe 3anstue 17, 18. Pacuér repmuueckoro KIIJ] napoBoii TypOuHBI.

4, YyebHO-MeTOANYEeCKOe U HHPOPMALIHOHHOE o0ecriedeHue
4.1 HopmatuBHblie 1oKyMeHTHI 1 'OCTHI

1. TOCT 34060-2017 UnxeHepHble ceTH 3JaHUI U COOpYX eHHUI BHyTpeHHue. McnbiTanue u
HaJlaJIka CUCTEM BEHTHJIILUHM U KOHJUIMOHUPOBAaHUS Bo3ayxa. [IpaBuia npoBeneHUst U KOHTPOJIb
BBITIOJIHEHHS paloT.

2. TOCT P 59501-2021 MHxeHEpHBIE CETH 3AaHUNA U COOPYKEHUI BHYTpeHHHE. MOHTaxX U
MyCKOBAas HaJlaJIka CHCTEM OTOIIeHHs. [IpaBuiia 1 KOHTPOJIb BBITTOTHEHHS Pa0OT.

3. TOCT P 59510-2021 1nxeHepHBIE CETH 31aHUN U COOPYKEHUIN BHyTpeHHUE. MOHTax u
IIyCKOBasl HaJlaJIka TEIJIOHACOCHBIX CHCTEM TEIUIOXJIaZoCcHa0KeHus 31aHui. [IpaBuna u KOHTpOIb
BBITIOJIHEHUS padoT.

4. TOCT P 70095-2022 NHkeHEepHBIE CETH 31aHUM U COOPYKEHUI BHYTpeHHUE. MOHTaX U
MyCKOBas HaJaJIka CUCTEM X0JI0locHa0keHus. [IpaBuia 1 KOHTPOJIb BBHITIOIHEHUS paboT.

5.TOCT P 59135-2020 nxeHepHBbIE CETH 3JaHUN U COOPYKEHU BHYTpeHHHE. MOHTax) 1
MYCKOBas HajaJka CHCTEM TOpSYero W XOJIOJHOro BojaocHaOkeHus. [IpaBuima M KOHTPOIb
BBITIOJTHEHHS paloT.

6. TOCT 34058-2021 NnxeHepHbIE CETHU 34aHUNA U COOPY>KEHHUH BHYTpeHHHE. MOHTax u
IyCKOBasi HallaJIka, TEXHUYECKOEe OOCTYXKMBAaHWE W PEMOHT HCIIAPUTEIBHBIX M KOMIIPECCOPHO-
KOHJIGHCAaTOPHBIX OJIOKOB OBITOBBIX CHUCTEM KOHJUIMOHMpoBaHUsS. IlpaBuia u  KOHTpOJIb
BBITIOJTHEHHS pa0oT.

7. TOCT P 70100-2022 1nxeHepHBIE CETU 3/1aHUN U COOPYKEHUIN BHyTpeHHUE. MOHTax n
IIyCKOBasi HajlaJIka CUCTEM BO3AYIIHOTO OTOIUIEHHs CKJIAJICKuX 31aHuil. IIpaBuna m KOHTpoib
BBITIOJTHEHUS padoT.

8. 'OCT P 70093-2022 VH>keHEpHBIE CETH 3JaHUN U COOPYKEHUI BHYTpeHHHE. MOHTax 1
MyCKOBas HaJla/Ika CUCTeM KOHIMIMOHUPOBAHUS C IIEPEMEHHBIM PacXooM XJajarenra. [IpaBuna u
KOHTPOJIb BBIIIOJHEHUS PabOT.
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9. P 34.70.110-92 IlpaBuna opraHu3alii IIyCKOHAJIAJOYHbIX pabOT Ha TEIUIOBBIX
JJIEKTPOCTAHIUSX.

4.2  OcHoBHas JuTEpaTypa

1. K.9. Aponcon, C.H. biimnkos, B.W. bpe3run, FO.M. bpozaos, B.K. Kymnuos, 1./1.
Jlapuonos, M.A. Hupenmreiin, [1.H. [Tnotaukos, A.1O. Ps6uukos, C.1. Xaet TennooOMeHHUKU
SHEPIreTHYECKUX YCTAaHOBOK: y4eOHOE AIeKTpoHHOE u3nanue. ExarepunOypr, Yp®@V 2015.
https://openedu.urfu.ru/files/book/index.html

2. M.A. lllepemer Jlexkuuu no Kkypcy «MaTtemMaTuueckoe MOACIMPOBAHUE U
aIropuTMU3aLuUA 3a/1a4 TerosHepreTukm». — Tomck: U3n-so TITY. 2009. — 49c.

3. Pes3un b.C., Jlapnonos W.JI. I'a30TypOrHHbIE YCTAHOBKH C HArHETATEISIMU JJIS
TpaHcIopTa rasa: cnpasoutnoe nocooue. M.: Heapa, 1991. 303 c.

4. bponos FO.M., Casenbes P.3. KonneHcaionHbsle yCTaHOBKH MapOBBIX TypOUH: yueOHOe
nocobue 1t By3oB. M.: DHeproaromuszaatr, 1994. 288 c.

5. Bponos HO.M., Aponcon K.9., Ps6unkos A.}O. MacnooxnaguTenu B cucTemMax
MacJiocHaOKeHus MapoBbIX TYpOUH: yueOHoe mocodue i1 By3oB / nmox pea. FO.M. bpoznoga.
ExarepunOypr: YI'TY-VIIH, 1996. 103 c.

6. [ToBbimenue 3h(PpeKTUBHOCTH U HAJIEKHOCTH TEINIOOOMEHHBIX aNapaToB
MapoTypOMHHBIX YCTAHOBOK: yU4eOHOE TOCOOHE /ISl BY30B. 3-€ U3/, mepepad. u Jo11. / IO pe/.
KO.M. Bponosa. ExatepunOypr: YI'TY-VIIU, 2004. 465 c.

7. Ps6uukoB A.1O., Aporcon K.3. PeMOHT BepTHKaIbHBIX CETEBBIX MOJIOTPEBATENCH U
nojorpeBaTesieil HU3KOro AaBjIeHUs NapoTypOMHHBIX YCTAaHOBOK: yuyeOHOe ocoOue Jist By30B /
nox pexa. FO.M. bponosa. ExarepunOypr: YI'TY-YIIU, 1996. 88 c.

8. bponos F0.M., Ps6unkoB A.1O., Aporcon K.D. Tepmuueckue 1ea’spaTopsl B CUCTEMAX
pereHepaTUBHOTO MOI0TPEBa MUTATEIILHON BOJIBI MAPOTYPOMHHBIX YCTAHOBOK: Y4eOHOe ocodue
quis By3oB / [Tox pea. FO.M. bponosa. EkarepunOypr: YI'TY-VIIU, 1997. 116 c.

9. TeriooOMeHHbBIE annapaThl B CUCTEMAaX PEreHEPATUBHOIO MOJIOTPEBA MUTATEIbHON BOJIbI
napoTypOMHHBIX YCTaHOBOK: yueOHoe nocobue i By30B / bponos FO.M., Hupenreitn M.A.,
Aponcon K.3., Psa6uukoB A.1O. / nox pen. KO.M. bponosa. ExarepunOypr: YI'TY-VIIU, 1998. 192
c.

10. IloporpeBarenu cereBoii Bojbl B cucteMax TerocHadkenus TOC u ADC: yuebHoe
noco6ue st By30B / bponos FO.M., Benukosuu B.U., Hupenmreitn M.A., Aponcon K.3.,
Ps6unkoB A.1O. / mox pen. FO.M. bponogra. ExatepunoOypr: YVI'TY-VYIIN, 1999. 138 c.

4.3 JlomosnHWTeNbHAS JUTEPATypa

1. JTapuonos W.J1., Kunkun b.I1. [IpoektupoBanue maciooxiaauTens Ha 6a3e anmapaTa
BO3/IYIIIHOTO OXJIAXK/ICHUS: METOIMYECKUE YKa3aHUs JIs CTyAeHTOB By30B. EkarepunOypr: YI'TVY-
VIIH, 2000, 38 c.

2. bponos FO.M., Hupenmreiin M.A. Pacyer TeniooOMeHHBIX annapaToB NapoTypOUHHBIX
YCTaHOBOK: yueOHoe rmocobue ams By30B / mox pen. FO.M. bponosa. Exatepunoypr: YI'TY-YIIN,
2001. 373 c.

3. bponos FO.M., IInotnukos I1.H. Hane:xxHOCTh KOXKYXOTPYOHBIX TEMIOOOMEHHBIX
arnmapaToB MapoTypOMHHBIX YCTAaHOBOK: yueOHOe mocobue s By3oB. Exatepunoypr: YI'TY-VIIU,
2001. 242 c.

4. TexHnueckoe 00CIIy>)KMBaHUE U PEMOHT TEINIOOOMEHHBIX alapaToB NapOTypOMHHBIX
yCTaHOBOK: yueOHoe rmocobue ams By30B / mox pen. FO.M. Bponosa. Exatepunbypr: YI'TY-YIIN,
2005. 307 c.
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5. CipaBOYHUK MO TETNIOOOMEHHBIM armaparaM MapoTypOUHHBIX YCTaHOBOK / BpooB
KO.M., Aporcon K.3., Ps6unkoB A.1O., Hupenmreitn M.A. / nox pen.tO.M.bponosa. M.:
Hznarensckuii mom MOU, 2008. 485 c.

6. PeMoHT 1 TexHuueckoe 00ciykuBaHre 000pyA0BaHUs MAPOTYPOMHHBIX YCTAHOBOK:
cnpaBo4HHK. B 2-x Tomax/ mox obmr. pea. KO.M.bponosa. Ekarepunoypr: Yp®@V, 2011. T.1-540
c.; T.2—487 c.

7. TermooOMeHHBIE anmapaThl TEXHOJIOTMYECKUX TOJCHCTEM MapOTYPOUHHBIX YCTaHOBOK:
SHIUKJIONEeInYecKuid cripaBoyHMK / bponos FO.M., Aponcon K.D., Ps6uukoB A.1O., Hupenmreiin
M.A./ nox o6m. pen. FO.M. bponosa. Ekarepunoypr: Yp®V, 2013. 401 c.

4.4 DueKkTpoHHBbIe 00pa3oBaTe/bHbIE Pecypchl

IIpoBenenue 3aHATUH U aTTeCTalMil BO3MOKHO B IMCTAHLIMOHHOM (hopMaTe ¢ IpUMEHEHHEM
CUCTEMBl JUCTaHLMOHHOro o0yueHus yHusepcuteta (CHO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kaeapoii a1eKTpOHHBIX 00pa3oBaTesbHbIX pecypcoB (DOP) o BceM pazzenam nporpaMmasi:

Hazsanue D0OP
OCHOBBI POEKTHUPOBAHUS U pacyeTa
armapaToB YHEPreTUKH

https://online.mospolytech.ru/course/view.php?id=2852

Pa3paborannsiii DOP BKIIOYAIOT MPOMEKYTOUHBIN U UTOTOBBIM TECTHI.

[Topsimox mpoBeaeHus: pabOT B JUCTAaHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTICIbHBIMHU
pacrnopsHDKeHUSMHU [TPOPEKTOpa Mo yueOHOU paboTe W/UiIu LIEHTPOM y4eOHO-METOINYeCKOil paboThlI.

Kaxnpiii cTygeHT o0ecriedeH WHIMBUIYaTbHBIM  HEOTPAHWYEHHBIM JIOCTYIIOM K
ANIEKTPOHHBIM Onbnuorexam yHuBepcutera (http:/lib.mami.ru/lib/content/elektronnyy-katalog).

CchliKa Ha AJIEKTPOHHYIO OMOIHOTEKY:

https://online.mospolytech.ru/course/view.php?id=762 1 &section=1

4.5 JluneH3uoHHoe W  CBOOOJAHO  PpACHpPOCTPaHsAeMOe  IMPOrpaMMHOe
o0ecrnieueHue

1. MoitOduc — poccuiickasi KOMIaHUA-Pa3padOTUMK O0€30MaCHBIX OPUCHBIX PEIIEHUHN IS
oOmieHuss M coBMecTHOW paboTel ¢ pgokymeHTamu (AnbrepHatiBa MS  Office)
https://myoffice.ru/

2. IInmardpopma nanoCAD — 5310 poccuiickas miarpopMa JUisi MNPOEKTUPOBAHUA U
MOJIeJIMpOBaHUs 00BEKTOB pa3nuyHOM crnokHocTU. [loanepxkka popmatos *.dwg u IFC
Jnenaer ee OTIMYHbBIM pemeHreM nnsi coBMmenieHus CAIIP- u BIM-texnonorwii.
OyHKIMOHAT TUIATPOPMBI MOXKET OBITh PACHIMPEH C TIOMOIIBIO CIICIHATBHBIX MOIYJIeH
https://www.nanocad.ru/support/education/

3. Cucrema TPEXMEPHOTO MOJIETTUPOBAHUS «KOMITAC-3D»
https://edu.ascon.ru/main/download/freeware/

4. VALTEC.PRG.3.1.3. IIporpamma AJisl TEIUIOTEXHUYECKUX U THIPABIMUYECKUX PACUETOB
https://valtec.ru/document/calculate/

5. Ownnaiin pacuetsl ABOK-CO®T https://soft.abok.ru/help desk/

4.6 CoBpemennble npogeccuoHaJbHbIE 0a3bl JAHHBIX M HH(OPMALMOHHbIE
CIIPABOYHBbIE CHCTEMBI

1. Poccuiickas HanlmoHanbHast 6ubaroreka http:/www.nlr.ru
2. DOBbC «YHuBepcurerckas 6mbauoTeka onnaiH» https://biblioclub.ru/index.php



https://online.mospolytech.ru/course/view.php?id=2852
http://lib.mami.ru/lib/content/elektronnyy-katalog
https://online.mospolytech.ru/course/view.php?id=7621&section=1
https://myoffice.ru/
https://www.nanocad.ru/support/education/
https://edu.ascon.ru/main/download/freeware/
https://valtec.ru/document/calculate/
https://soft.abok.ru/help_desk/
http://www.nlr.ru/
https://biblioclub.ru/index.php
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Hayunas snekrponnas 6ubnmoreka http://www.elibrary.ru

Poccuiickas rocynapcTBenHas oubnuoreka http://www.rsl.ru

O6pasosatenbHas mwiatdopma FOPAWT http://www.urait.ru

«TexakcnepT» — cpaBoYHasi cUCTEMa, MPEAOCTABISAIONIasi HOPMATUBHO-TEXHUYECKYIO,

HOPMAaTHUBHO-TIPaBOBYIO MH(popMaruio https://TexakcnepT.cait/

7. HIT «ABOK» — T1OMOINIHMK HWH)XEHEpa 10  OTOIUICHUIO, BEHTWJISIIUH,
KOH/IMIIMOHUPOBAHUIO BO3/yXa, TEIJIOCHAOKEHUIO M CTPOUTENBHOW TeIIo(pu3nKe
https://www.abok.ru/

8. E-IOCBE — DOmnektponHblii 3koior. HeszaBucumass uHPOpMAnusi O POCCUHCKUX
opraHuzanusax, 0a3a HOPMATHUBHBIX JIOKYMEHTOB M 3aKOHOJATEJIbHBIX  AaKTOB
https://e-ecolog.ru/

9. MWmnxenepnas canrexuuka VALTEC (katajmor mnpoayKIMd ©  HOPMAaTHBHAs

nokyMmeHTanus) https://valtec.ru/

SNk w

5. MarepuajibHO-TEXHHYECKOe o0ecreyeHue

JUia  mpoBeneHUs JIEKUMOHHBIX 3aHATUN HCIHOJB3YIOTCA AyAUTOPUM, OCHAIllEHHBIE
KOMIIBIOTEpaMH, WHTEPAKTUBHBIMU JIOCKAMHU, MYJIbTUMEIUWHBIMH IPOEKTOPAMH U 3KPaHAMU:
AB2404, AB2415 u ayautopun obmero ¢ouaa. s mpoBeaeHns CEMHHAPCKUX U TaOOpaTOPHBIX
pabot ucnonb3yores ayauropun: AB2406, AB1101 u aynutopun kopnyca YPBAH. TEXHOI'PAJ{
MHHOBanmoHHO-00pa3oBaTeIbHOM KoMILiekce « TexHorpa , KOTOpbIi pacroioKeH Ha TEPPUTOPUN
B/IHX.

6. MeToanueckue peKkoMeHAaluu

6.1 Meroauyeckne peKOMEHJAUM UISl TPeENoAaBaTe/isi MO0 OPraHU3aAlMU
00y4eHust

6.1.1 IlpemomaBarens OpraHu3yeT TMPENOJaBaHUE UCIMIUIMHBI B COOTBETCTBUM C
tpeboBanusiMu «[lomokeHust 00 opraHuzanMu 00pa30BaTENBLHOrO Mpolecca B MOCKOBCKOM
MOJIMTEXHUYECKOM YHUBEPCUTETE U €T0 (puimanax», yTBepAEHHBIM PEKTOPOM YHUBEPCUTETA.

6.1.2 Ha nmepBoM 3aHATHM IpENoAaBaTeb JOBOAWUT A0 CBEICHHUS CTYJEHTOB COJEP)KAHUE
paboueii mporpamMMmsel qucturuinHbl (PIL).

6.1.3 IIpenogaBarenb 0cobeHHO 0OpalaeT BHUMAaHKE CTY/IEHTOB Ha!

— BHUJBI U (HOPMBI MPOBEACHUS 3aHATUH MO TUCHMIUIMHE, BKIIOYAs MOPSIOK MPOBEACHUS
3aHATUH C TPUMEHEHUEM TEXHOJOTMM JMCTaHIHOHHOIO OOy4YeHHS U CHUCTEMBI
nuctaHionHoro ooyyenus ynusepcureta (CO Mockosckoro [Tonutexa);

— BUJBI, COAEPKAHUE MU NOPAIAOK IPOBENEHHUS TEKYIEro KOHTPOJII YCIIEBAEMOCTH B
COOTBETCTBUU C (POHJIOM OIICHOYHBIX CPEJCTB;

— (¢opMy, coaep)KaHHE U TMOPSAJOK IPOBEIEHUS MPOMEKYTOUHOM aTTecTallid B
COOTBETCTBUH € (DOHJIOM OLIEHOYHBIX CPEJCTB, MpeaycMoTpeHHbIM PIT/I.

6.1.4 TlpenogaBarens TOBOJMT 10 CBEICHUSI CTYIEHTOB rpaduK BHIMOTHEHUS YICOHBIX PaldoT,

npenycMorpenssix PITI.

6.1.5 IlpenogaBarenb peKOMEHAYET CTYJICHTaM OCHOBHYIO M JIOTIOJHUTEIIbHYIO JTUTEPATYPY.

6.1.6 IlpenogaBaTenp NpenoOCTABIISET MIEPE IPOMEKYTOUHOM aTTecTaluel (3K3aMEHOM WIN
3a4€TOM) CIIMCOK BOIIPOCOB Il HOJTOTOBKH.

6.1.7 IlpenonaBaTeny, KOTOpbIe MPOBOISAT JIGKLMOHHBIE M TPAKTHUYECKUE (CEMHUHApPCKUE)
3aHATHS, COIVIACYIOT TEMAaTHYECKUH IJIaH NPAaKTUYECKUX 3aHATHUM, YTOOBI MCIOJIB30BATH E€IUHYIO
cucreMy 0003Hau€HHH, TEPMHUHOB, OCHOBHBIX MOHATHH JUCHUIUINHBL.


http://www.elibrary.ru/
http://www.rsl.ru/
http://www.urait.ru/
https://техэксперт.сайт/
https://www.abok.ru/
https://e-ecolog.ru/
https://valtec.ru/
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6.1.8 Ilpm mNOArOTOBKE K CEMHUHAPCKOMY 3aHSATHIO IO NEPEYHIO OOBSBICHHBIX TEM
IpernoAaBaTel0 He0OXOIMMO YTOYHMTH IUIaH HMX TpoBeaeHus, corsacuo PIIJI, mpomymats
(bOpMyYIHPOBKH U cozepKaHHe Y4eOHBIX BOIPOCOB, BHIHOCHMBIX Ha OOCYX/IEHUE, O3HAKOMHUTHCS C
HepeyHeM BOIIPOCOB 110 TEME CEMUHApA.

B xozme cemuHapa BO BCTYNMUTEIBHOM CIIOBE PACKPBITH MPAKTHYECKYIO 3HAYMMOCTH TEMBI
CEMUHAPCKOT0 3aHATHS, ONPENCIUTh MOPSJOK €ro MPOBEACHUS, BpeMsl Ha OOCYXICHHE Ka)IO0TO
yuebHoro Bompoca. Mcmonb30BaTh (pOHTANBHBIM ONPOC /AaBas BO3MOXHOCTH BBICTYIHTH BCEM
CTy/I€HTaM, IPUCYTCTBYIOIIUM Ha 3aHATHH.

B 3aximouuTenbHON 4acTH CEMUHAPCKOTO 3aHATHSA CJEIyeT MOJBECTH MTOTH: JaTh OLIEHKY
BBICTYIUICHHH Ka)KIAOTO CTYACHTA M y4eOHOH IPyMITbl B IEJIOM. PacKphITh OJIOKUTEIBHBIE CTOPOHBI
U HEJIOCTAaTKU MPOBEIEHHOTO CEMHHAPCKOro 3aHsATHs. OTBETUTHh HAa BONPOCH! CTYJIEHTOB. BbinaTh
3a1aHus U1 CAMOCTOSATEIILHOM paboTHI 110 MOATOTOBKE K CIIEAYIOMIEMY 3aHSTHIO.

6.1.9 LlenecooOpa3Ho B X0z€ 3amuThl pedeparos, 1a00paTOPHBIX padbOT, KYPCOBBIX PabOT U
IPOEKTOB 3a/1aBaTh BBICTYMAIOIIUM M ayAWTOPUHU JOTOJHUTEIBHBIE U YTOYHSIOUIME BOIPOCH C
LIEJIbI0 BBISICHEHHUS UX MO3ULIUHI MO CYIIECTBY 00CYkAaeMbIX IPOOIIEM.

Bo3MokHO IpoBeieHNE 3aHATHI U aTTeCTallMi B TUCTAaHIIMOHHOM (OpMaTe C IPHUMEHEHHUEM
CUCTEMBI AUcTaHIMOHHOro o0yueHus: yuusepcutera (C/1O Mockosckoro [lonurexa).

6.1.10 Tlopsmox mpoBeneHHss padOT B AMCTAHIMOHHOM (opMaTe yCTaHABIMBACTCS
OTJENFHBIMU PACIOPSHKCHUSAMU TIPOPEKTOpa MO y4eOHOH paboTe W/WiuM LEHTpOM Yy4eOHO-
METOJINYECKON pabOTHI.

6.2 Meroauueckue yKazaHusl 1Js 00y4aIOIIMXCS MO0 OCBOEHUIO TUCHUILTMHBI

6.2.1 CrygeHty HEOOXOAMMO COCTaBUTH JUIsl ceOs rpaduk BBIMOIHEHHUS y4eOHBIX paloT,
npenycmorpenHblx PIIJ] ¢ yu€rom TpeGoBaHMM [ApyrMX IUCHMIUIMH, M3Y4aeMbIX B TEKYyILEM
ceMecTpe.

6.2.2 Ilpu npoBeneHNUU 3aHATHHA U NPOLEAYP TEKYLIEH M NMPOMEKYTOYHOW aTTECTALUU C
UCIIOJIb30BaHUEM HHCTPYMEHTOB HWH(OPMAlMOHHON 0Opa30BaTeNbHOM Cpelbl IHUCTAaHI[MOHHOTO
oOpaszoBanus yausepcurera (CO Mockosckoro IlonuTtexa), kak BO BpeMsi KOHTAaKTHON paboThI ¢
npenojaBaTesieM, Tak U BO BpPEMs CaMOCTOSITENIbHON paboThl CTYAEHT JAOJDKEH OO0ECleyuTh
TEXHUYECKYI0 BO3MOXXHOCTb JAMCTAaHLMOHHOIO IOJAKJIIOUEHUS K CHCTEMAaM JHUCTAaHIMOHHOIO
oOyuenus. Ilpu OTCYTCTBMM TakoW BO3MOXKHOCTU OOCYIUTh CHUTYallMI0O C IpernojaBaTeieM
JUCLUTUINHBI.

6.2.3 K npomexxyTouHOM aTrrecTaly JAOMYyCKarTCs TOJIbKO O0ydaroliuecs, BhIMOIHUBIINE
BCE BH/JIbI yueOHOI paboThl, MpeaycMOTpeHHbIe pabouei mporpammoit nuctunianas (PI1IT).

7. DoH/ OLICHOYHBbIX CPECTB
7.1  MeToabl KOHTPOJISI H OLIEHUBAHUS Pe3yJILTATOB 00y4YeHUsI

Kontponp ycneBaeMOCTM M KauecTBa MOATOTOBKA MPOBOJUTCS B COOTBETCTBUM C
TpeboBanusiMu "llonmokeHuss 00 opraHuzanuu oOpa3oBaTelbHOTO IMpolecca B MOCKOBCKOM
MOJIMTEXHUYECKOM YHUBEpPCUTETE".

JInst KOHTPOJISL yCIIEBAEMOCTH M KaueCTBa OCBOEHUS TUCIUILIIMHBI HACTOSIIEH MPOrpaMmMoOin
MPEAYCMOTPEHBI CIAEAYIOIINE BUABI KOHTPOJIA:

— KOHTPOJIb TEKYIIEH yCIIeBaeMOCTH (TEKYIIIUA KOHTPOJIb);

— IPOMEXKYTOUYHAs aTTeCTaLUS.

B mpouecce 00yueHUsT MCTIONB3YIOTCS CIEAYIOUINE OIEHOYHbIe (OPMBbI CaMOCTOSATEIbHON
paboThI CTYIEHTOB, OLIGHOYHBIE CPEACTBA TEKYIIETO0 KOHTPOJS yCIEBAEMOCTH U MPOMEKYTOUHBIX
aTTeCTallui:
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— poknan mo Teme: «OCHOBBI TMPOCKTUPOBAHUS W pacyeTa aImapaToB SHEPTrEeTUKU»
(MHAMBUAYAITBHO JJII KOXKI0T0 00yYaromerocs);

— MOJTOTOBKA M BBICTYIUICHUE HA CEMUHAPCKOM 3aHATUU C IOKJIAJ0M U 00CYXKICHUEM;

— TECT, DK3aMeH.

OrneHOYHBIC CPEICTBA TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH BKITIOYAIOT KOHTPOJIBHBIE BOTIPOCHI
¥ 3a7aHus B hopMe OJIAHKOBOT'O TECTHPOBAHMS, JUISI KOHTPOJIS OCBOCHHUS 00YYAIOIIUMUCS Pa3ieiioB
JTUCITUTUIMHBI — 3aIIUTa JJOKJIAJ0B, PEIICHUE 3a1ad.

OO0pa3ibl TECTOBBIX 3aJIaHUH, KOHTPOJIBHBIX BOIIPOCOB U 3aIaHUM JIJIS IIPOBEJACHUS TEKYILETO
KOHTPOJISI, SK3aMEHAIIMOHHBIX OUJIETOB, IPUBEICHBI B IPUIIOKCHHH.

7.2 lIkana u KpUTEPHH OLIECHMBAHHUSA Pe3yabTATOB 00yYECHUSA

[Tokazaresnem OolleHMBaHMsI KOMIIETEHIIMI HA pAa3UYHBIX dTanax ux GopMUpPOBaHUS SIBIIIETCS
JOCTIKEHUE 00YYalOIMMUCS TUIAHUPYEMBIX Pe3yJIbTaTOB 00YUYSHHS M0 JUCHUIUINHE (MOYJIIO).

dopMa MPOMEKYTOUHON aTTECTALUU: SK3AMEH.

[IpomexyTouHas arrectanus o0yyaromuxcs B (popMe 3K3aMeHa IPOBOJAUTCS 110 pe3yIbTaTaM
BBIMIOJTHEHHSI BCEX BUAOB Y4eOHOIl palOoThI, MPEeIyCMOTPEHHBIX Y4YeOHBIM IUTAHOM IO JAaHHOMN
JUCLUILIMHE (MOYJI0), IPU 3TOM YUUTBIBAIOTCS PE3YJIbTaThl TEKYIIETO KOHTPOJIS yCIEBAEMOCTH B
TeyeHue cemecTtpa. OIeHKa CTeMeHH MOCTIKEHHS OOYydYaroUMMUCS IUIAHUPYEMBIX DPE3yJIbTaTOB
o0ydeHHs MO JUCUMIUIMHE (MOAYJIK) IPOBOAUTCS IpenojaBaTesieM, BEAYLIUM 3aHATUSA 110
JTUCIUILIMHE (MOIYJTI0) METOJIOM SKCIEepTHOM olleHKU. [1o uToram nmpomMexyTo4HO! aTTecTallu 1Mo
JUCLUIUIMHE (MOAYJIIO) BBICTABIIAETCS OLIEHKA «OTIMYHO», «XOPOILO», «yI0BIETBOPUTEIBLHO» WIN
«HEYJIOBJIETBOPUTEILHO.

K npomexyTouHON aTTecTaliMy JOMYyCKAIOTCS TOJNBKO CTYAEHTHI, BHIIIOJHUBIINE BCE BUIBI
yueOHOIl paboThl, NpPeAyCMOTpeHHble paboyeil mnporpamMmmoi 1o jgucHUIIMHE «OCHOBBI
IIPOEKTUPOBAHUS U pacyeTa armapaToB YHEPreTUKNY.
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HIxaJjia oneHUBaAHUA

Onucanue

OT1ianyao

Boinonnensl Bce BUIBI  y4eOHOM pabOThL, MpPeryCMOTPEHHbIE
yueOHbIM Tu1aHOM. CTYZCHT IEMOHCTPUPYET COOTBETCTBUE 3HAHUM,
YMEHHM, HaBBIKOB MPHUBEIECHHBIM B TaOJHMIAX MOKa3aTelei,
ONepupyeT NPUOOPETCHHBIMH 3HAHUSMH, YMEHUSMH, HaBbIKAMH,
MIPUMEHAET UX B CUTYyalUsX MOBBILIEHHOM CIOXHOCTHU. lIpu 3tom
MOTYT OBITH JONYIIEHbl HE3HAYUTENIbHbIE OLIMOKH, HETOYHOCTH,
3aTpyAHEHUS MPU AHAIUTUYECKHUX OIepalusix, NepeHoce 3HaHUM U
YMEHHMH Ha HOBBIE, HECTAHJAPTHBIE CUTYALIUH.

Xopomuio

BeimonHensl Bce BBl yueOHOH palOThI, IpelyCMOTPEHHbIE
yueOHbIM Tu1aHOM. CTyJIEHT JEMOHCTPUPYET HETOJIHOE, TIPAaBUIIBHOE
COOTBETCTBUE 3HAHUHN, YMEHUH, HABBIKOB PUBEICHHBIM B Ta0JIMLIAX
nmokaszarenei, nubo ecnmu TpH OTOM OBUIM  JIOMYHICHBI 2-3
HECYIIECTBEHHbIE OIIUOKH.

Y 10BIETBOPUTEIBLHO

BrimonHens Bce BUIbI yueOHOM pabOThI, MPEayCMOTPEHHBIE
y4eOHbIM Tu1aHoM. CTyIEeHT JEeMOHCTPUPYET COOTBETCTBUE 3HAHMIA,
B KOTOPOM OCBELIIEHa OCHOBHAs1, HanboJjiee BaXKHasi 4acThb MaTepuaia,
HO TMpu O3TOM JOMNyIIeHAa OJHA 3HAYMTEJbHas OmHOKa WU
HETOYHOCTb.

HeynosnersopurensHo

He Bpimonnen oauH wiau Oojiee BUAOB ydeOHOW paloOTHI,
IPEIYCMOTPEHHBIX Y4eOHbIM IUTaHOM. CTYIEHT JE€MOHCTPUpPYET
HETIOJTHOE COOTBETCTBHE 3HAHUW, YMEHHIA, HABBIKOB ITPUBE/ICHHBIM B
Ta0nuuax TIokas3arened, JOMYCKAlTCSd 3HAYUTEIbHBIC OIINOKH,
MPOSIBISIETCS. OTCYTCTBUE 3HAHW, YMEHWH, HABBIKOB IO PSIIy
MoKa3aTesiei, CTyJIEHT UCIIBIThIBAET 3HAUUTENbHbIE 3aTPy THEHUS IPH
ONEpPUPOBAHUY 3HAHUSAMHU U YMEHUSMU NIPH UX MEPEHOCE Ha HOBBIE
CHUTYaIIHH.

@DOH/IbI OIIEHOYHBIX CPE/ICTB MPEICTABICHBI B IPUIIOKEHUH K pabouell mporpamme.

7.3  OueHo4Hble cpeacTBa

7.3.1. Texyuuii KOHTPOJIb

J51s ipoBeIeHUs TEKYIEro KOHTPOJIS IPUMEHSIIOTCS clieaAytolue (GopMbl: pa3HOYPOBHEBBIE

3a/la4y¥ U 3aJIaHus; JOKIIaJ, COOOIICHHE; YCTHBIN OMpoc, cCOOeceI0BaHUE; TECT.

7.3.2. ITpomexyTOUHAs aTTECTAIS

HpOMC)KYTOLIHaH arrecTalnud MIpoBOAUTCA Ha COOTBCTCTBYIOIIHX (I)OpMaM 06y‘-ICHI/I}I

ceMecTpax B (hopme IK3aMeHa.

DK3aMeH NMPOBOAUTCS IO OUIIeTaM, OTBETHI MPEAOCTABISIOTCS MUCHMEHHO C MOCIETYIOIUM
YCTHBIM coOecenoBanueM. buneTtsl hopMupyroTCs U3 BOIIPOCOB MPEACTABIEHHOTO HUXeE nepedHs. B
OMJIET BKIIIOYAETCS J[Ba BOIPOCA M3 PA3HBIX Pa3/eioB JUCHUIUIMHBL U OJTHO MPAKTHYECKOE 3aJaHHeE.
[TepedyeHb BOPOCOB COOTBETCTBYET T€MaM, U3YUEHHBIM Ha JICKIIMOHHBIX M CEMUHAPCKHUX 3aHATHIX
(mpunaraetcst). BpeMst Ha MOArOTOBKY MMCbMEHHBIX OTBETOB — /10 40 MUH, yCTHOE coOeceoBaHue —

10 10 MunHyT.
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IIpunoxxenne
TeMbl 1OKJI210B 110 JUCHHUILINHE

1. CoBpeMeHHbBIE METO/IbI TPOSKTUPOBAHUS TEINIOIHEPTETUIECKOTO 000PYAOBAHMSL.

2. IIporpaMMHBbIe KOMILIEKCHI JJIsl IPOEKTUPOBAHUS SHEPIreTUUECKOI0 000PYJOBaHUS.

3. Mcnonp30BaHne MaTEMATUYECKUX MOJEIEH ISl IPOEKTUPOBAHUS SIHEPIETUUECKOTO
00opyIoBaHuUs.

4. [Tpumenenue 3D moaenupoBaHus U POSKTUPOBAHUS TETNIOOOMEHHOTO 000PY/I0BaHUSI.

5. IlpuMeHeHne TEXHOJIOTUH JIA3€pHOT0 CKAHUPOBAHUS ISl IPOCKTUPOBAHUS
HHEPTEeTUYECKOT0 000y IOBaHHUS.

6. Hcropus npoektrpoBaHus dHepreTrudeckoro odopyaopanus B CCCP.

7. Wcropus mpoeKTHPOBAHUS SHEPTETUYECKOT0 000PYIOBaHUS B MHPE.

8. CoBpeMEeHHbIE TEHJICHIIMU B IPOCKTUPOBAHUH SHEPIeTUYECKOI0 000PYAOBaHUS B
Poccun.

9. IIpoGieMbl IPOEKTUPOBAHUS FHEPTETUUECKOro 00opynoBanus B Poccun.

10. Kputepun 3¢ (heKTHBHOCTH IPOSKTUPOBAHUS SHEPTETUIECKOTO 000PYAOBAHMS.

11. Meroabl MaTEMaTUYECKOTO MOJEIUPOBAHUSI TEIIIOIHEPTETUUECKUX CUCTEM.

12. TlepcrieKTUBBI IPUMEHEHUE TEXHOJIOTUN VR I IPOEKTUPOBaHUsI SHEPTETHYECKOIO
000py1I0BaHUA.

13. IlepcrieKTUBBI IPUMEHEHUE TEXHOIOTUNA AR 1711 MPOEKTUPOBAHUS
TEIIOPHEPTETUUECKUX CUCTEM.

14. TunuuHsle OMMOKH, TOMTyCKaeMble IPU IPOEKTUPOBAHUU TETIIO0OMEHHOIO
000py1I0BaHUS U METOBI OOPHOBI C HUMH.

15. CoBpeMeHHbIE CIIOCOOBI PEIeHNUs 3aa4l ONTUMHU3ALUHN PEKYTIEPATUBHBIX
TEMI000MEHHBIX annapaToB.

16. MeToap! aHATMTUYECKOTO OMPEEIIEHUS CE30HHOIO OTITYCKA TEIUIOTHI TEXHOJIOTUYECKUM
NOTPEOUTETISAM.

17. OcHOBBI IPOEKTUPOBAHUS SHEPTETUYECKOTO 000PY0BaHUS.

18. OcobeHHOCTH MOJETUPOBAHUS TETUIOIHEPTETUYECKUX MTPOLIECCOB U 0OBEKTOB.

19. IIpumenenune BIM TexHonOruit Npu NpoEKTHPOBAHUH SHEPIETUUECKOTO 000PYA0BAHMS.

20. O630p 0TEYECTBEHHBIX TPOrPAMMHBIX KOMIUIEKCOB JUIsl IPOEKTUPOBAHUS
HHEPIreTUYECKOro 000py10BaHUS

21. OcHOBHBIE IPUHIUIIBI TPOEKTUPOBAHUSI IJIaCTUHYATHIX TA.

22. OCHOBBI IPOEKTUPOBAHUS TPOMBIIIIIEHHBIX TAPOr€HEPATOPOB.

23. OcCHOBBI NPOEKTUPOBAHNUS [TAPOBBIX KOTJIOB.

24. OcHOBHBIE TPUHLIUIIBI TPOEKTUPOBAHUS KOKYXOTpYyOHbIX TA.

25. O030p OTEUECTBEHHOT'O PHIHKA YHEPTETUYECKOTO 000Dy T0BAHMS.

26. TenaeHIUs pa3BUTHS OTE€UECTBEHHOTO PHIHKA SHEPIreTUYECKOT0 000PYI0BaHUS.

27. Ponp MaTeMaTUYECKUX METOJIOB B PEIICHUN MHKEHEPHBIX 3a7a4.

28. Drarbl pa3pabOTKU MaTeMaTHYecKOi MOJENTN SHEPreTHUECKOro 000py10BaHUs

29. Ocob6eHHOCTH MOJIETHUPOBAHUSI TETNIODHEPTETUIECKUX TTPOILIECCOB U OOBEKTOB.

30. Mcnonb3oBaHNE YUCIEHHBIX METOJOB B TEIJIOBBIX pacuyeTax TEIJI0IHEPTeTHYECKUX
YCTaHOBOK.
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Chnucok IK3AMECHAINUOHHLIX BOIIPOCOB IO JUCIHUIIJIHHE

1. TernosHepreTnyeckrue CUCTEMbI M UX JIEMEHTBHI.

2. Kpurepuu s¢pdpextusaoctu TOC I1I1.

3. Maremaruueckoe MozaenupoBanue TOVY.

4. OnTuManbHas ocJeI0BaTeNbHOCTh pacueTa TOVY.

5. AHanu3 CTPYKTypbl CIIOXHBIX CHCTEM; MAaTPHUILbl JOCTHXKMMOCTH, KOHTPIOCTHXKHMOCTH,
IIEPECCUYCHUM; UX IPUMEHEHHE.

6. IIpuHIMIIBI IEKOMITO3ULIMA MHOT'OCBS3HBIX CHCTEM.

7. llepBsiii u BTopoii 3akon Kuprodda s ruapaBinyeckux mene.

8. Mozenu notokopacrpeeneHus TupaBInyecKiX ceTel.

9. Maremarnyeckoe MOAEIMPOBAHNE PEKYIIEPATUBHBIX TEIJI00OMEHHUKOB.

10. [ToctaHOBKa 3a/1auy ONTUMHU3ALMH TEINIOOOMEHHUKOB.

11. O600mEeHHas MOJIENTb PEKYTIEPATUBHBIX TETNIOOOMEHHHKOB.

12. AHaJINTUYECKOE ONpENIeIeHuEe CE30HHOIO OTIYCKA TEIJIOThl TEXHOJOTMUECKUM ITOTPEOUTEIISIM.
13. AHanmuTH4ecKoe ONpeIeTICHUE CE30HHOTO OTIyCKa TEIJIOThl CAHTEXHUYECKUM OTPEOUTETISIM.
14. BeiOop urcna u TunoB Typoun Ha TOLI.

15. AHaTUTUYECKHIA METOJT OTIPEICIICHHUS ONITUMAIHFHOTO KOd((HUIIMEHTa TeTI0()HKAITHIH.

16. OnTumuzanus ko3 duirenTa TermioGpuKanuy B yCIOBUIX OrpaHUYEHUI.

17. Pactipenenienrie Harpy30K MexAy KOHJIEHCAIIUOHHBIMU YHEPTrOOIOKAMH.

18. Pacnpenenenue TEMIOBBIX U 3JEKTPUYECKUX Harpy30k Ha TOLI.

19. Onpenenenre ONTUMAIBHOTO YIEIBHOTO TAJACHUS JaBJICHUS B CETH.

20. Bei6op mpoduns Typobunnoro obopynosanus TOL ¢ ucnons3oBanuem IBM.

21. Pacuer sHepreTuyecKux rnokasareneil TypOuH 1O SHEPreTUYECKUM XapaKTePUCTHKAM.

22. OnTuMH3anys pacyeTHoro KodpguireHTa TeriopuKanuu.

23. PacueTr npUHUUIIMAIBHON cXeMbl TypOuH THna T.

24. Pacyer npuHIMNHAIBHON Ter1oBoi cxembl TypOuH Tuna I1T.

25. Pacnpezenenue onTUManbHON pacyeTHON TeMIepaTyphl BObI B CETH.

26. Pacuer nokazareneit TypOuH 1o [uarpaMMam pexxuMOB paboThI.

27. Metonpl TONy4YEHUS AHAJIUTUYECKUX 3aBUCHUMOCTEM Ui OINUCAHUS XapaKTEPUCTHK
obopynosanus TOLI.

28. IlpuBecTn anropuT™M pacuera TEIUIOOOMEHHOTO amnmapara 0e3 H3MEHEHHUS arperaTHoro
COCTOSIHUS TEINIOHOCUTEIIEH.

29. TlpuBecTH anropuTM pacyeTa TEIUIOOOMEHHOro ammnapara Ipu HaIW4YuM (a3oBbIX MEPEX0]I0B
TEIJIOHOCUTEIIEH.

30. ITpuBecTu anropuT™ pacyeTa TETUIOOOMEHHOTO anmapara THUIa «Tpyoa B TpyOe».

31. IIpuBecTH anropuT™ pacueTa TEIIOBOro OanaHca ajs napomneperpesarens KVY.

32. IlpuBecTH aqropuTM pacuera TerioBoro 0ananca s ucnapurens KY.

33. IIpuBecTH anropuT™ pacueTa TEIIOBOro OanaHca A skoHoMaizepa KY.

34. [IpuBecTu anroputm pacuera noBepxHocTu HarpeBa KVY.

35. IIpuBecTH anropuT™ pacuera TpeOyeMoro Harmopa TermIoBOM CEeTH.

36. [IpuBecTu anropuT™ pacyeTa CETEeBOTO TEIUIOOOMEHHUKA JIJISi CUCTEM TETUIOCHA0KEHUSI.

37. IlpuBecTH aaropuTM pacuyeTa TeIIONOTPEOICHHS Pa3InYHbIMU IPYTIIIaMH TeIUIONOTPEOHTEEH.
38. IlpuBecTu aqropuTM pacuera nokasaresnei TypOUH 10 SHEPreTUYECKUM XapaKTEPUCTUKAM.

39. IIpuBectu anropuT™ BbIOOpa poduiis TypOuHHOTrO 060pyaoBanus TOLI.

40. BbIMONMHUTE aHAIN3 TMPEUIOKEHHON CXEMBl Ha HAJIMYUE KOHTYPOB «METOIOM IIpajiepeBa C
KOPHEM»

41. BbINOJHUTH aHANW3 MPEIJIOKEHHONM CXEMbl HAa HAJW4YUMe KOHTYpPOB Ha OCHOBE MATPHUIIBI
U30MOP(PHOCTH.

42. BBITIOTHUTH CTPYKTYPHBIN aHAJIU3 TPEIJIOKEHHON TEXHOJIOTHYECKOU CXEMBI.

43. IlpencraBuTh MOAEIb IOTOKOPACIIPENETICHMS VISl TPEATIOKEHHOW CXEMBI TUAPABINYECKON CETH.
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IIpumepHbIil nepevyeHb BOMPOCOB /I IPOMEKYTOYHOI0 TeCTUPOBAHUS

:I1T-1:: Ha xkakue 3Tarsl IeTUTCs MPOIECC INIAHUPOBAHUS CO3/ITaHUS MaTeMaTHUYEeCKOM Moenu? {
= MOJIeJIb — AJITOPUTM — [porpamma

~ 3aJTyMKa — arpoOanus — peajn3aius

~ 00BEKT — CyOBEKT — MOJICITh

~ KOHIIETIT — IPOTOTHIT — MOJICJTb

~ HET BEpHOT'0 OTBETA

}

2IIT-2:: Kakumu mnpuunHamMud ObLIO OOYCJIOBIEHO BTOpPOE pPOXACHHE MaTeMaTH4eCKOro
MojenupoBanus? {

= BCE OTBETHI BEPHBI

~ nosiBienne DBM

~ anepHas nporpamma CIIA

~ co3nlanue paketHo-saepHoro mura B CCCP

}

::I1T-3:: Yro HEoOX0AMMO clieniaTh Ha IEPBOM ITAIle MaTEeMaTHYeCKOTr0 MOJICITUPOBaHU? {
= Ha MEePBOM JTaIre BEIOUPAETCS «IKBUBAICHT» 00BEKTa

~ Ha TIEPBOM 3Tare BIOUPAETCS aJITOPUTMA JIJTsl peaTi3allii MOJIEIN Ha KOMITBIOTEpe

~ Ha MEPBOM 3TaIe BEIOMpAeTCs mporpaMma JUIst CO3AaHUs MATEMaTHYECKOW MOJIENN

~ Ha [IepBOM 3Tare BbIOupaeTcst HeoOXoAUMast AJIs peain3anuu npoekra SBM

~ HET BEPHOTO OTBETA

}

::IIT-4:: YTo HE06X0IMMO clienaTh Ha BTOPOM 3Tare MaTeMaTHYeCKOro MOJICIMPOBaHU? {
= BBIOpATh AITOPUTM ISl peau3aliii MOJIENIM Ha KOMITbIOTEpE

~ BBIOPATh «IKBUBAIECHT» 00BEKTA

~ BbIOpaTh MporpamMmmy Ui CO3JaHusl MaTeMaTUYEeCKOW MOJIETH

~ BeIOpaTh DBM 11 peanu3zanuu npoekTa

~ HEeT BEpHOT'0 OTBETa

}

::IIT-5:: Uto HeoOX0auMO cAenaTh Ha TPETheM dTale MaTeMaTHYeCKOro MOASTUPOBaHUA? {

= Ha TPEThEM JTare CO3JAI0TCS MPOTPAMMBI, «IIEPEBOIAIINEY» MOJETbh M aJITOPUTM Ha JOCTYITHBIN
KOMITBIOTEPY A3BIK

~ Ha TPEThEM ITAIe CO3JAOTCS MPOTPAMMBI, «IIEPEBOMASAIINE» MOJETh U aITOPUTM Ha JOCTYITHBINA
YEJIOBEKY SI3bIK

~ Ha TPEThEM 3Talle CO3/1al0TCSI MOJIETU U aJITOPUTM Pa3BUTHS 00BEKTa

~ HET BEpHOT'0 OTBETA

}

::IIT-6:: Ha ckonpKo 3TanioB MOKHO pa30HUTh pellieHHe MPUKIATHBIX 3a/1a4 MaTeMaTHUeCKON (PU3UKU
¢ ucnonp3zoBanuem DBM? {

=9

~17

~3

~25

~ HET BEPHOI'0 OTBETA

}
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=:I1T-7:: Uto mpoucxoaut Ha dtarne «Puznyeckasi MoCTaHOBKaA 3a1a4umn»? {

= Ha aToM 3Tame ocyiecTBisieTcs: (pu3nueckas MOCTAHOBKA 3a/Ia4l U HAMEYACTCS MY Th €€ PEIICHHS
~ Ha »TomM »sTame cTpouTCs WM BBIOMpAETCS MaTeMaTHYeCKas MOJIeib, OIHMCHIBAIOIIAs
COOTBETCTBYIOIIYIO (PU3HUECKYIO 3329y

~ Ha aTom 3Tame cTpouTcs Wik BRIOUPAETCS AITOPUTM M HAMEYAETCS ITyTh €ro PEIIeHus

~ Ha aTom 3tare ocymiecTBisercs: puznyecKkas mocTaHOBKa 3anaun it DBM

~ HET BEpHOTO OTBETA

}

::IIT-8:: YUro siBIIsIETCS OJTHUM U3 TJIABHBIX BOIPOCOB, BOZHUKAIOIIUX TP YUCIICHHOM PEIICHUH 33129
MaTeMaTtndeckon pu3uku? {

= KaK OILICHUTH JIOCTOBEPHOCTH IMOJIYYCHHOTO Pe3yiibTaTa

~ Kak mojo0path HeoOXoauMy0 MoIIHOCTE DBM

~ KaKyI0 IporpaMmy BeIOpaTh JIsl pEIICHUS 3a1a9H

~ KTO JIOJDKEH OTBEYATh 32 MOJyUYEHHBIC PE3yIIbTaThI

~ BCE OTBETHI BEPHBI

}

=IIT-9:: BenuumHa NOrpemIHOCTH, BHOCUMON B pe3yJbTaT MaTeMaTHYECKOH MOJEIbIO, MOKET
BO3pacTH, €CH... {

= B MOJIEJIM HE YYTEHbI KaKUe-T1M00 BaXKHbIE XapaKTEPUCTUKU U3y4aeMOro SBJICHUS

~ B MOZIEITIN YUTEHBI KaKHe-JIN0O He BXKHBIE XapaKTEPUCTUKU H3y4aeMOTO SBIICHHS

~ B MOJIETIH IPUCYTCTBYIOT 2 U OoJiee PU3NUECKUX SIBICHUS

~ B MOJIEJIHM NMPUCYTCTBYIOT 4 1 60siee PU3NUECKUX SBICHUS

~ BCE€ OTBETHIBEPHBI

}

:IIT-10:: KTo oTBedaeT 3a pacuer Ha MPOYHOCTh U BHIOOP MaTepHualia TeNJI000MEHHOT O anmnapara B
cooTBeTcTBUM ¢ «IIpaBmiiamu ycTpoiicTBa 1 0€30MacHON HKCIUTyaTalli COCY10B, pabOTAIONIUX MO
naBieHuem»? {

= opraHu3zanus, pazpadoTaBiias KOHCTPYKLMIO U BHIIIOJHMBILAS €€ pacyeT

~ Pocrexnaazop

~ PocniorpeOHanazop

~CPO

~ ciyk0a, sxcrutyarupytomas TA

}

=IIT-11:: Yro Takoe mpoeKTHPOBAaHUE TEIIOOOMEHHOro anmnapara? {

~ 3TO TpolecC pa3pabOTKU TEXHUYECKOH NOKYMEHTAllMH, MO0 KOTOPOH BO3MOXKHO H3TOTOBJICHHE
HOBOTO TEII0O0OMEHHHUKA, OTBEYAIOIIETO 33/1aHHBIM TPEOOBAHUAM

~ 3TO TBOPYECKHI MpoIiecc orpeieeHus 00IIeil KOHCTPYKIMH (CXEMBl) armapara B LeJI0oM

~ 3TO TOUCK HAay4YHO-OOOCHOBAaHHBIX, TEXHHUYECKH OCYIIECTBUMBIX M OSKOHOMHYECKU
1eJ1€CO00Pa3HBIX MHKEHEPHBIX PeIIeHU

= BCE OTBETHI BEPHBI

}

=:I1T-12:: Yro co3paroT B mporiecce KoHcTpyupoBanus TA? {

~ YepTEeKH TEIUIOOOMEHHOTO armapara

~ TeXHUYECKHE TPeOOBAHUS K U3TOTOBJIEHUIO TEIUIOOOMEHHOTO arnapara
~ TCXHUYCCKYIO JOKYMCHTAIIUIO
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= BCC OTBCThI BCPHBbI

}

=:IIT-13:: UTo HEe OTHOCUTCS K OOLIUM TPEOOBAHUAM KOTOPBIM JIOJDKHBI OTBEYATh TEIIOOOMEHHBIC
amnmaparbl TypOOycTaHOBOK? {

= BBICOKHH KOA(P(UIIMEHT TEIJIO0T a4l

~ BBICOKAsl TEIJIOBAsI TPOU3BOIUTEIIHBHOCTh

~ HKOHOMHYHOCTh B paboTe

~ obecrieueHne 3aJaHHBIX TeIIOTUAPABINYCCKIX TTOKa3aTenen

~ IMPOCTOTA KOHCTPYKIIUU

}

::IIT-14:: Kakumu (pakropamu onpenensieTcsi BBICOKas TeIUIOBasi MPOU3BOAUTEIBHOCTh TA? {
= MUHTEHCUBHBIM TEIJI000MEHOM

~ HU3KOU TEIUIONPOBOJAHOCTHIO MaTepuaa

~ BBICOKHUM 3arps3HeHHUEM IMOBEPXHOCTH TEIIO0OMEeHa

~ NOJIEP’KaHUEM IMTMKOBOI'O PEKMUMA pabOThI

~ BCE OTBETHI BEPHBI

}

:IIT-15:: Yem He oOecrieunBarOTCS 3a/IaHHBIC TPOCKTHBIE TTOKa3aTeu pabotel TA? {
= HEeT BEPHOI'0 OTBETA

~ BbIOOPOM ONTHUMAJIbHBIX TEMIIEPATYP TEIIIOHOCUTENEH

~ IPaBUJIBHBIM PacYeTOM MOBEPXHOCTH TEMIO0OMEHa

~ 10/1I00pOM HaJUIEkKAIINX KOHCTPYKIIMOHHBIX MaTEpHUasIoB

~ BBIOOPOM HaMBBITOIHEHIIINX CKOPOCTEN TETJIOHOCUTENEH

}
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IIpumepHbIil nepeveHb 3a1a4 AJIsl CEMUHAPCKHUX 3aHATHIA

3amaua 1. [TapoBas Typouna montHocThio N = 12000 kBT paboTaer npu HauaIbHBIX
napameTpax p;= 80 6ap u t; =450 °C. [laBnenue B konaencarope p,= 0,04 6apa. B xoTensHoOM

yCTaHOBKE, CHaOXaro1ei TypOrHY TapoM, CKUTAETCs YToJlb C TEIUIOTOM cropanus Q;, = 25
M/x/kr. KIIJ[ koTenbHOl yCTaHOBKH paBeH 1)y, = 0,8. Temneparypa nurarenbHOi BOABI t,, .= 90
°C.

Onpenenuts MPOU3BOIUTENBHOCTh KOTEIbHONW YCTAHOBKU U 4aCOBOM pacxXo/ TOIUIMBA IIPU
IIOJIHOM Harpy3Ke NapoBOM TypOMHBI M YCIOBHH, YTO OHA paboTaeT 1o UKy PeHkuHa.

3amaua 2. Ha 3aBoackoit TOL ycraHOBNIEHBI 1B€ TApOBBIE TYPOUHBI C TPOTHBOJABICHUEM
morHocThIo N = 4000 kBTt kaknas. Beck map u3 TypOMHBI HanpaBIIIeTCsl HA MPOU3BOJICTBO, OTKY1a
OH BO3BpaIaeTcsi 00paTHO B KOTEIBHYIO B BHJIE KOHJCHCATA NP TEMIIEpaType HACHIIICHHS.

TypOunb! paboTaroT ¢ NOIHON HAarpy3KOM MpH CIEAYIOUIMX MapaMeTpax mapa: p; = 35 Oap,
t, =435°C, p, = 1,2 6apa.

[Ipunumast, yTo ycraHoBKa paboTaeT 1o UUKIy PeHKHHA, OnpeaenuTh 4acoBOM pacxol
TorutuBa, eciu KIIJI korenbHoii 1, , = 0,84, a TemnoTa cropanust TOIMBa QY = 28500 K JIx/xT.

3anaua 3. [{nsg ycnoBuii npeapLayIie 3a1a4m MoACYUTaTh pacxo/l TOIUIMBA B ClIy4ae, €Cliu
BMECTO KOMOMHHPOBAHHOW BBIPAOOTKH JIEKTPUIECKON U TETJI0BOM sHeprun Ha TOL] Oyxer
OCYILIECTBIICHA pa3/ieibHast BEIpPAaOOTKA 3JIEKTPOIHEPTUH B KOHAECHCAIIMOHHON YCTaHOBKE U TEILIOTHI
B KOTEJIbHOI HU3KOT'O /1aBJICHUS.

Koneunoe naBnenue nmapa B KOHACHCAIIMOHHON YCTaHOBKE MPUHSATH p, = 0,04 Gapa. KI1/]
KOTEJIbHOW HU3KOTO [JABJICHHUS IIPUHATH TOT XKE, YTO [JIsl KOTEIHHON BHICOKOTO JABJICHUS, 1)y, =
0,84.

Omnpenenuts 11 000UX CiTydaeB KO3()PHUINEHT NCTIOIb30BAHNUS TEIIIOTHI.

3anava 4. OnpenenuTs yJIenbHbIA PacXo/ TEIIOTH! Ha BbIpa00TKy 1 M/ anexkTposHeprun
(s yenosHoro tomnua) a1 KOC ¢ Tpems Typ6oreHepaTopamu MomHocTio N = 75 - 103kBt
KaX/IbIi U ¢ KO3 PHUIIMEHTOM HCIIOJIb30BaHMs YCTaHOBIEHHON MoIIHOCTH k,, = 0,64, eciin
cranius uzpacxonosana B = 670 - 10°kr/ros KaMeHHOTO YIJIsl C HU3IIEH TEMUIOTOM CropaHus
Q) = 20500 xJIx/kr.

3amaya 5. TemnoaaeKTpoLEeHTPpalb u3pacxomoBanabry = 92 - 10°Kr/ros KaMEHHOTO YIJIsl C
HU3LIEH TerI0ToM cropanus Qf = 27500x/[/Kr, BHIpaboTaB MPH STOM JIEKTpodHeprun I*PP =
64 - 1019k JIx/ros 1 OTITYCTHB TEIIOTHI BHELIHUM ToTpedutensm Q™" = 4,55 - 1011k /Ix/rog.

Omnpenenuts KI1J] TOL] 6pyTTO U HETTO MO BBIPAOOTKE MEKTPOIHEPTUU U TEIUIOTHI, €CIIU
Pacxo JIEKTPOIHEPTUH Ha COOCTBEHHBIE HYXKIBI 6 % OT BeipaboTanHou sHeprun, KI1J1 korensHoM
YCTaHOBKH 7)., = 0,87 1 pacxo TOMIMBa Ha BEIPAOOTKY JIIEKTPOIHEPTHH JUIsL COOCTBEHHBIX HYXK]T
Be.n. = 4,5 - 10%kr/roa. Onpenenuts yaenbHbIE PacX0Ibl yCIOBHOIO TOILIMBA Ha BHIPaboTKy 1
M/Ix snextposneprun u 1 M/Ix TemioTsl.
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