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1. Hean, 3a7aum ¥ IUIaHUPYeMble Pe3yJbTAThl 00yUeHUsl 10 JUCHUIIIHHE

K ocHOBHBIM ©ensIM OCBOEHHS TUCHUIUTMHBI «OCHOBBI TPOEKTHPOBAHHS M pacdera
armapaToB SHEPIETUKNY CIETyeT OTHECTH:

— (¢opMHpOBaHHE 3HAHW O COBPEMEHHBIX MPHUHIIMIAX,
TETUIOIHEPTreTUYECKUX MPOLIECCOB U allaparos;

— U3y4YeHNE MAaTEMAaTHYECKUX METOIOB, CXEM M CPEJICTB MaTeMaTH4ECKOr0 MOJICINPOBAHUS
(HU3MYECKUX MPOLIECCOB, OCHOBAHHBIX HA METO/I€ KOHEYHBIX Pa3HOCTEH, C y4ETOM MaTeMaTHYECKOTO
1 (U3UYECKOTO MOIXO0/I0B;

— OIICHKAa BIUSHHUSA DPA3IUYHBIX TEPMOAMHAMUYECKUX W KOHCTPYKTHBHBIX MapaMETPOB C
IeJIbIO MTOBBIIEHNS 3 exkTHBHOCTH;

— TOATOTOBKA CTYIEHTOB K JESATEIBHOCTH B COOTBETCTBHM C KBAIM(HUKAIMOHHON
XapaKTepUCTHKON OaKaaBpa 1o HalpaBJICHUIO, B TOM YKciie (JOPMUPOBAHKUE YMEHUH MO BBISIBJICHUIO
HEOOXOJIMMBIX YCOBEPIICHCTBOBAaHMI U pa3padOTKe HOBBIX, Oojee APPEKTUBHBIX METOI0B
MOZIETTMPOBAHHS TETJIOPHEPIETUIECKUX IPOLIECCOB U arapaToB.

K ocHOBHBIM 3amagaM OCBOCHHUS JUCHMIUIMHBI «OCHOBBI NPOEKTUPOBAHUS M pacdera
anmapaToB SHEPTETHKI CIEAYEeT OTHECTH:

— BBIpa0OTaTh HAaBBIKK Y CTYJEHTOB CAaMOCTOSITENFHO (DOPMYJIHPOBATH 3aJadyd s
MaremaTHuecKoro MoICIMPOBAHMUS TEIUIOIHEPTETHYECKHUX MTPOIIECCOB H AIIapaToB;

— HAYYHUTh MBICIIUTh CUCTEMHO Ha TpUMepax MOBBIIICHUS SHEepPreTHiecKon 3(h(HeKTHBHOCTH
IPOIIECCOB U ANIapaToB C YYETOM TEXHOJIOTHYECKUX, IKOJIOTHYECKIX M SKOHOMUYECKUX (PaKTOpPOB;

— H3YyYeHHE OCHOBHBIX TEOPETHUYECKHX IIOJIOKCHUH M METONOB, NPUBUTUE HABBIKOB
NPUMEHEHHS TEOPETUYECKUX 3HAHUH JUTS PEIICHHs MPAaKTHUECKHX 3a/1ad.

OOyuenue no nucrumminae «OCHOBBI MPOSKTHPOBAHUS M pacueTa anmnapaToB YHEPreTUKU»
HaNpaBJIeHO Ha (OPMHUPOBAHUE Y OOYUAIOIIUXCS CIEAYIONIIX KOMITETEHIIUNA:

METOax MOIACINPOBAHUA

Koa u HamMeHOBaHHe KOMIIETeHIIMH I/IHI[I/IKaTOpr JOCTHKCHUSA KOMIICTCHIIUN

NOIIK-1.1. 3HaeT ocHOBBI MH()OPMALMOHHBIX
TEXHOJIOTHH
HOIIK-1.3. Bmageer HaBbIKaMH pabOTHI C

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

NOIIK-1.4. JleMOHCTpUpYEeT  IPUHIUIIBI
palboThI COBpEMEHHBIX HH(POPMALIMOHHBIX
o paboOThl  COBPEMEHHBIX  HMH(POPMAIIMOHHBIX
TEXHOJIOTUI U UCIIOJIb30BATh UX ISl pEIICHUs 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 OOBEKTOB.

NOIIK-2.1. AIropuTMHU3HUpYET pelieHne 3aaa4y
U pealu3yeT aJIrOpuTMbl C HCIOIb30BAaHUEM

OIIK-2. CnocoGeH pa3pabaTbIBaTh alrOpUTMbI
Y KOMITBIOTEPHBIE TTPOTPAMMBI, TPUTOTHBIE JIIS
MPAKTUYECKOTO MPUMEHEHUS

IIPOrPaMMHBIX CPE/CTB;
NOIIK-2.2. IIlpumensieT cpencraa
MH(POPMALIMOHHBIX TEXHOJIOTUHN /IS TOUCKa,
XpaHeHus, 00pabOTKH, aHaI13a U
npeJcTaBIeHus HHPOpMALIUK.

OIIK-4. CiocoGeH 1eMOHCTPUPOBATh
MIPUMEHEHHE OCHOBHBIX CTIOCOOOB MOTyYCHHS,
npeoOpa3oBaHusi, TpaHCIIOPTa U
WCTIOJIh30BAHUS TETJIOTHI B TETNIOTEXHUIECKUX
YCTQHOBKaX M CUCTEMaxX

NOIIK-4.1.  JlemoHCTpHupyeT  NOHMMaHHUE
OCHOBHBIX 3aKOHOB MEXaHUKH JKUJKOCTH U ra3a
U TpUMEHsAEeT HX Ui pacyera JIIEMEHTOB
TEIJIOTEXHUYECKUX YCTAaHOBOK U CUCTEM;

NOIIK-4.2. JleMOHCTpUpPYET TIOHUMAaHNAE OCHOB
TEPMOJAVHAMUKH, OCHOBHBIX 3aKOHOB
TEPMOJIMHAMUKH U IPUMEHSIET UX JUJIs1 pACYETOB




TEPMOJMHAMUYECKUX MPOLECCOB, LIUKIOB U UX
IoxKasareJieit;

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

2.  MecTo IMCUMIIMHBI B CTPYKTYpe 00pa30BaTeIbHOIl IPOrpaMMbl

JlcuuIuinHa OTHOCHUTCS K 00s13aTennbHOM YacTu 010ka b1 «/lucuummuas! (MOIyITH )».
JucuuruinHa « OCHOBBI IPOEKTUPOBAHUS M pacyeTa alnaparoB SHEPreTUKW» B3aMMOCBsI3aHa

JIOTUYCCKU U COACPKATCIBbHO-MECTOAUYUCCKHU CO CICAYIOINMU AUCHUILUIMHAMU U IIPAKTUKaAMHU OOII:

- Texuuyeckas TepMOAMHAMUKA;

- MaremaTuKa;

- KoTenbHble yCTAaHOBKH U ApOTrE€HEPATOPHI;

- TexHoIOrn4ecKre IHEPrOHOCUTENH U SHEPTOCUCTEMBI IPEANPUATUI;
- TenosHepreTHYeCKUe CUCTEMBI TPOMBIIICHHBIX MPEAPUSITHH.

- DHEPreTUYECKHil KOMIUIEKC TPOMBIIIUICHHBIX TPEIPUATUH.

3. CTpykTypa U copep:KaHue QU CHUNINHBI
OO0111ast TPYA0EMKOCTb AUCIUILIMHBI COCTaBisIeT 4 3aueTHbIX(e) eaunuti(pl) (144 dacos).

3.1  Bwuabl yueOHO# padoThI H TPYA0EMKOCTH
Nzyuaercs Ha 4 cemecTpe 04HON POPMBI M HA 5 ceMecTpe 3a0uHoi (hopmbl 00ydeHus. Dopma

IIPOMEXKYTOUHOM aTTecTallMu: K3aMeH.

3.1.1. Ounas dpopma oOyueHus

Ne . KoanuectBo CemecTpbl
Bup yueOHoit padoTbl
n/n 4acoB 4 cemecTp
1 | AyauTopHble 3aHATHA 72 72
B ToM uucne:
1.1 | Jlexknuu 36 36
1.2 | CemuHapcKue/paKkTHUECKUE 3aHITUS 36 36
1.3 | JlabopaTopHbIe 3aHATHS - -
2 | CamocrosiTesqibHasi padoTa 72 72
B ToMm uncie:
2.1 | IlogroToBka m 3amuTa rpaguaeckux padoT 36 36
2.2 | CamocTosTenbHOE U3YUEHUE 36 36
3 | [IpomMeskyTOUHasi aTTeCTALUSA
3auet/aud.3a4eT/sK3aMeH IK3aMeH IK3aMeH
Hroro 144 144




3.1.2. 3aounas ¢popma oOydeHUs

Ne . KoauuecTBo CemecTpbl
Bupa yueOHoii padoThl
n/n 4acoB 5 ceMecTp
1 | AyauTropHble 3aHATHS 10 4
B Tom uncine:
1.1 | Jexuun 4 4
1.2 | CemuHapcKue/IpaKTHUECKUE 3aHATHUS 6 6
1.3 | JIabopaTopHbIe 3aHATHS
2 | CamocTosiTesibHasi padoTa 134 134
B Tom uncne:
2.1 | IloaroToBka u 3amura rpaguaecKkux padboT 67 67
2.2 | CaMOCTOsITeIbHOE H3YUYCHHE 67 67
3 | IlpomexkyTouHas aTrecTanus
3auet/aud.3a4er/IK3aMeH IK3aMeH IK3aMeH
Hroro 144 144
3.2 TemaTnuyeckuii NJIaH U3y4eHHUs TUCHHINITHBI
(o popmam oOyueHus)
3.2.1. Ounas popma oOydeHUs
TpyaoeMkocTh, yac
AyauTopHas pa6ora 2
=
THEREEE
Ne Pazzenbl/TeMbl o - % £z Ex 2| 88
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1 Pazgen 1. Marematuueckoe
A 8 2 2 0 0 4
MOJICTTUPOBAHUE
2 Pa3znen 2. MaremaTudeckue MOJICIN
A A 8 2 2 0 0 4
TEIUIO3HEPTeTHKH
3 Paznen 3. Borpockl mpoekTHpoBaHus,
W3TOTOBIICHHSI, MOHTa)Ka U ITyCKa B
Y 16 4 4 0 0 8
AKCIUTyaTaIMIO TETII000OMEHHBIX
anmapaTroB
4 Pazgen 4. Pexomengaruu mo
A Aatt 16 4 4 0 0 8
KOHCTPYHMPOBAHHIO aIapaToB
5 Pazgen 5. Marepuainsi, mpuMeHseMbIe
A PRANLS, TP 16 4 4 0 0 8
IIPY U3TOTOBJICHHUH AMIapaToB
6 Paznen 6. M3rorosiienne
A 16 4 4 0 0 8
TEMIOOOMEHHBIX aIapaToB
7 Paznen 7. U3roroBnenue (hiaHieB u
A uariy 16 | 4 4 o | o | 8
naTpyOKoB
8 Paznen 8. MoHTax 1 UCTIBITAHUE
A 16 4 4 0 0 8
anmapaTroB




9 Paznen 9. Ilyck u Hanaka anmnaparoB 16 4 4 0 0 8
SHEPTEeTUKHU
10 | Paznen 10. TepmonuHamMudeckue 16 4 4 0 0 8
MIPOIIECCHI U ITUKIIBI
Hroro 144 36 36 0 0

3.2.2. 3aounas popma oOydeHUs

TpynoeMkocThb, yac
AyauTopHas padora =
=
NQ P / (&) é
a34eJ1bl/TeMbI TUCIHUIIIHHBI D ol & o <
nn ) e : HEMEERE:
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e = | 28| 2 E|l 2| E¢
5 | S| 58| =8|g=
) s E o X E 5 e
S 52| €°| £E| &
O E| = = o
Pasnen 1. Marematudeckoe
1 A 14 0 0 12
MOJICIMPOBAHUE L
Pa3nen 2. Martematnueckue MOOEIN
2 A A 14 0 0 14
TETUIOHEPTETHKU
Paznen 3. Bonpockl npoeKTUpOBaHuUA,
M3TOTOBJICHHUS, MOHTa)Ka U IIyCKa B
3 y 14 5 0 0 14
JKCILTyaTalrIo TEII00OMEHHBIX
anmnaparoB 1
Pa3nen 4. Pexomenganuu mo
4 A Aat 14 0 0 14
KOHCTPYUPOBAHUIO alllapaToB
Pasznen 5. Marepuasbl, npuMeHIEMbIE
5 ! puesthL b 14 0 | o | 12
IIPY U3TOTOBIICHUH aIapaToB 2
Paznen 6. MsrorosieHue TenIo00MEHHBIX
6 . 16 0 0 14
anmnaparoB
Pasgen 7. 3roTtosinenue diiaHeB U
7 . ran 16 o | o | 14
naTpyoOKoB 9
Pasgen 8. MoHTaX U UCIIBITAHUE
8 . 12 2 0 0 12
anmnaparoB
Pa3nen 9. Ilyck u Hamazaka anmapaTroB
9 A e a pato 16 0 0 14
DHEPTETHKHU 1
Pa3nen 10. TepMoanHaMUUECKH
10 A CPMOI cekue 14 0 0 14
TIPOIIECCHI U ITUKJIIBI
Hroro | 144 4 6 0 0 134

3.3  Conepxanue TUCHUNINHBI

Pasnen 1. MaremaTnuyeckoe MoieJIMpOBaHue

Tema 1.1. DTansl MaTeMaTHYECKOTO MOJEIUPOBAHUS

PaccmarpuBaroTCs OCHOBHBIE JTallbl MaTEMaTUYECKOrO0 MOJEIMPOBAHMUSA — allaparoB
YHEPIreTUKHU




Tema 1.2. OcHOBHBIE 3Tallbl YUCIEHHOTO PEelIeHUs 3a1aun Ha DBM

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

Tema 1.3. OCHOBHBIC UCTOUYHHUKHU U KJACCHU(HUKAIUS IMOTPEIIHOCTEH YUCICHHOTO PEIICHHS
3aza4 Ha OBM

Ponp MaTeMaTH4eCKMX METOJOB B PELICHUH MHKEHEPHBIX 3a1a4. [IoHsaTHEe MaTeMaTH4ecKOn
mozenu. Knaccudukanums MareMaTndecKux Moieseid. DTarbl pa3paboTKu MaTeMaTHYECKOH MOJICIH.
AnropuTMH3aNnys TEXHUYECKUX PacueTOB

Pasnen 2. MaremaTnueckue MOJeJIM TeIVIOIHEPreTHKHU

Tema 2.1. YpaBHeHHE TEMIOTPOBOAHOCTH

OCOOCHHOCTH ~ MOJENMPOBAHUS  TEIUIOPHEPTeTUYECKUX  MIPOIECCOB M OOBEKTOB.
Hcnonp30BaHNE YHUCIEHHBIX METONOB B TEIUIOBBIX PacyeTax TEILUIODHEPIETUYECKUX YCTAHOBOK.
UucneHHple METOJbl pELIEHMsI 33a4 OJHOMEPHOM onTUMH3aluu. YHCIIEHHbIE METOJIbl pPEIICHUS
3ajad  OJHOMEpHOW onrtumuzanuu. OOoOLIeHHAas MareMaTHyeckas MOJAEIb TEeIIOOOMEHHBIX
YCTPOWCTB M anmnapaToB. MojaennpoBanue padoThl KOTIOB-yTUIM3aTOPOB

Pasgen 3. Bompocbl NpPOCKTHPOBAHMSA, W3rOTOBJICHHSI, MOHTAa)Ka M IIyCKa B
IKCIVIYATAUMIO TeNJI000MEHHbIX aNNapaToB

Tema 3.1 OcHOBBI IPOEKTUPOBAHMSI TEINIOOOMEHHBIX allapaToB

PaccmaTprBaroTCsl OCHOBHBIE NPUHIUIBI U TMOAXOAbl IPU NPOEKTUPOBAHUHU allapaToB
SHEPreTUKU

Tewma 3.2. O0mue TpeOOBaHUS K TPOCKTUPOBAHUIO

PaccmarpuBaroTcss OCHOBHBIE M TpeOOBaHMs, MpPEIbsBIAEMble IPU MPOSKTUPOBAHUU
anmnaparoB SHEPIeTUKU

Tema 3.3. Ctaguu NpOeKTUPOBAHUS

PaccmaTpurBaroTCst OCHOBHBIE CTAJIUU PO MPOEKTUPOBAHUE alllapaTOB SHEPreTUKU

Pa3zpnen 4. PekomeHnanum no KOHCTPYUPOBAHUIO ANNIAPATOB

Tema 4.1. OcHOBHBIE peKOMEHAALNHU 110 KOHCTPYHUPOBAHHUIO aIlllapaToB

IIpuBoIATCSA OCHOBHBIE PEKOMEHIALIMU IIPU IPOEKTUPOBAHUH AIIIapaTOB SHEPTETUKU

Paspnen 5. MarepuaJbl, IpuMeHsieMble IPH U3I0TOBJICHUH ANNIapaToB

Tema 5.1. O630p MaTepuaioB IPUMEHAEMBIX NIPH U3TOTOBJIEHUH aIllIapaToB

PaccmaTpuBaloTCsl OCHOBHBIE MaTepuajbl, IPUMEHSEMble TIpPU MNPOEKTUPOBAHUU U
W3TOTOBJICHHUH aIlllapaToOB YHEPIETUKHU

Paznen 6. U3rorosiieHne Ten1000MeHHBIX allllapaToB

Tewma 6.1. M3rotoBieHne KopycoB

PaccmaTpurBaroTCsl OCHOBHBIE HIOAHCHI M3TOTOBJICHUS allllapaToB YHEPreTUKU

Pasnen 7. U3rorosiienune piannes u naTtpyoxoB

Tewma 7.1. U3rotoBnenue u cOopka TpyOHOM CHUCTEMBI almapaToB

N3y4aroTcsi OCHOBHBIE HMPUHIMIIBI U3TOTOBJIEHUS U COOpKM TpyOHOW CHCTEMBI ammnapaTroB
SHEPreTUKU

Tema 7.2. TpebGoBaHMsI K CBapHBIM COETUHEHUSM 3JIEMEHTOB KOHCTPYKIMH allapaToB

[IpuBonsATCS OCHOBHBIE TpPeOOBaHHUS K CBApHBIM COEIMHEHUSM 3JIEMEHTOB KOHCTPYKIMU
annaparoB SHEPT€TUKH

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 nmycka u HaJaJKH annapaToB SHEPrEeTUKU

Pasnea 10. TepmoanHaMmu4ecKue Mpouecchl U HMKJIbI

Tewma 10.1. Termora u pabota

Tema 10.2. [lepBblii 3aK0H TEPMOJUHAMUKI



Tewma 10.3. DHTanbnus

Tema 10.4. DuTponus

Tema 10.5. TeruoBas T- S muarpamma

Tema 10.6. Bropoii 3aKOH TEpMOIMHAMUKHU

Tema 10.7. LlukJibl MapOCUIIOBBIX YCTAHOBOK

3.4 TemaTnka ceMHHAPCKHUX/MPAKTHUYECKHUX H JTa00PATOPHBIX 3aHATHH

3.4.1. CemMuHapckue/mpakTUYECKUE 3aHATUS

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

Cemunapckoe 3anstue 3, 4. OnpeaeneHue napaMmeTpoB CyXOro HaChIIEHHOTO apa.

Cemunapckoe 3anstue 5, 6. OnpeneneHue napameTpoB BIAKHOIO Iapa.

Cemunapckoe 3anstue 7, 8. OnpeaeneHue napameTpoB INeperpeToro BOASHOTO.

Cemunapckoe 3ansatue 9, 10. Pacuér miomaay moBepXHOCTh TEMIO0OMEHHUKA PU
BKJIFOUEHUU €r0 10 CXeMe MPSIMOTOKA U MPOTUBOTOKA.

Cemunapckoe 3anstue 11, 12. Pacuér miomaay noBepXHOCTH OXJIaXI€HUs KOHAEHCaTopa U
pacxo]l OXJIaXAAroIIeH BOABI IJIsSI TAPOBOM TYPOUHBI.

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

Cemunapckoe 3ansitue 15, 16. Pacuér npon3BoAUTEIbHOCTH KOTEIBHON YCTAaHOBKH U
YacoOBOM pacxo TOIUIMB.

Cemunapckoe 3anstue 17, 18. Pacuér repmuueckoro KIIJ] napoBoil TypOuHBL.

4, YyebHO-MeTOANYEeCKOEe U HHPOPMALIHOHHOE o0ecriedeHue
4.1 HopmatusHbie 1okyMeHTbI U 'OCToI

1. TOCT 34060-2017 n>xeHepHble CETH 3/1aHUN U COOPYKEHUI BHyTpeHHue. McnbiTanue u
HaJIaJKa CUCTEM BEHTWIALUU U KOHIMLIMOHMPOBAaHMs Bo3ayxa. IIpaBuiia nmpoBeneHNss U KOHTPOIb
BBITIOJIHEHHSI padoT.

2. TOCT P 59501-2021 NnxeHepHbIe CETH 3AaHUN U COOPYKEHUI BHYTpeHHUE. MOHTaX U
ITyCKOBasl HajlaJika cucTeM oToIuleHus. [IpaBuiia u KOHTPOJIb BBINOJIHEHUS padoT.

3. TOCT P 59510-2021 NuxeHepHbIE CETH 3AaHUN U COOPYKEHUI BHYTpeHHUE. MOHTaX U
IyCKOBasl HaJlaJIka TEIJIOHACOCHBIX CHCTEM TEIUIOXJIaZoCcHa0KeHus 31aHui. [IpaBuna u KOHTPOIb
BBINOJIHEHHSI paloT.

4. TOCT P 70095-2022 NnxeHepHbIE CETU 3aHUNA U COOPYKEHUI BHYTpeHHHE. MOHTaX U
MyCKOBAas HaJaJlka CUCTEM X0J10locHa0xeHus. [IpaBuia 1 KOHTPOJIb BBIOIHEHUS paboT.

5. TOCT P 59135-2020 MnxeHepHbIe CETH 3/1aHUN U COOPYKEHUMN BHyTpeHHUE. MOHTax u
MYCKOBas HajaJka CHCTEM TOpsA4Yero W XOJIOJAHOro BojaocHaOkeHus. [IpaBuima M KOHTPOIb
BBITIOJIHEHHSI padoT.

6. FOCT 34058-2021 NnxeHepHble CeTH 3/1aHUHA U COOPYKEHUN BHYTpeHHUE. MOHTaX U
MycKOBasl HaJlaJKa, TEXHUYECKOe OOCIYy’KMBAaHHWE W PEMOHT HUCHAPUTENbHBIX M KOMIIPECCOPHO-
KOHJIGHCAaTOPHBIX OJIOKOB OBITOBBIX CHUCTEM KOHJUIMOHMpoBaHUsS. IlpaBuia u  KOHTpOJIb
BBITIOJTHEHHSI pa0oT.

7. TOCT P 70100-2022 NnxeHepHbIE CETH 3AaHUN U COOPY>KEHUI BHYTpeHHUE. MOHTaX U
MyCKOBasl HaJlaJka CUCTEM BO3JAYIIHOIO OTOIUIEHMSI CKJIAACKUX 374aHuil. [IpaBuia U KOHTpOJb
BBITOJIHEHHSI paloT.

8. TOCT P 70093-2022 NuxeHepHBIE CETH 3AaHUN U COOPYKEHUI BHYTpeHHUE. MOHTaX U
IIyCKOBasl HAJIAJKa CUCTEM KOHINLMOHUPOBAHUS C IEPEMEHHBIM PacxooM xJjagareHTa. [Ipasuna u
KOHTPOJIb BBIIIOJIHEHUS padoT.
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9. PO 34.70.110-92 IlpaBuna opraHu3anud ITyCKOHAJaJOYHBIX pabOT Ha TEIUIOBBIX
3JIEKTPOCTAHLIUAX.

4.2  OcHoBHas TUTepaTypa

1. K.9. Aponcon, C.H. biimnkos, B.W. bpe3run, FO.M. bpozaos, B.K. Kymnuos, 1./1.
Jlapuonos, M.A. Hupenmreiin, [1.H. Ilnotaukos, A .1O. Ps6uukos, C.1. Xaet TernnooOMeHHUKT
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
aIropuTMHU3aLUs 33]1a4 TeriodHepreTukm». — Tomck: U3n-so TITY. 2009. — 49c.

3. Pes3un b.C., Jlapuonos W1.J1. ['a30TypOMHHBIC YCTAHOBKH C HarHETATEISAMU IS
TpaHCHOPTa ra3a: cupaBodHoe mocodue. M.: Henpa, 1991. 303 c.

4. bponos FO.M., CasenbeB P.3. KoHeHcaimoHHbBIE YCTaHOBKH MApOBBIX TYPOHWH: 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 ISt 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 BepTHKaJIBbHBIX CETEBBIX MOIOTPEBATENCH 1
noJiorpeBaTeieil HU3KOro JAaBJICHUs MapOTypOMHHBIX YCTAHOBOK: yueOHOe Tocodue it By30B /
nox pen. FO.M. bponosa. Exatepun0Oypr: YI'TY-VIIU, 1996. 88 c.

8. bpomos F0.M., Pa6unkoB A.1O., Aponcon K.O. Tepmuueckue aeaspatopsl B CUCTEMAX
pEereHepaTHBHOTO MOI0TPEBa MUTATEILHOW BOJIBI MAPOTYPOMHHBIX YCTAHOBOK: Y4eOHOE ITOcCoOue
muist By30B / [Ton pen. FO.M. bponosa. Exatepun0ypr: YI'TY-VIIU, 1997. 116 c.

9. TeriooOMeHHbBIE annapaThl B CUCTEMAaX PEreHEPATUBHOIO MOJIOTPEBA MUTATEIbHON BOJIbI
napoTypOMHHBIX YCTAaHOBOK: ydeOHoe nocobue i By30B / bponos KO.M., Hupenmreitn 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
nocobue 1t By30B / bponos 10.M., Benukosuu B.1., Hupenmreiin M.A., Aponcon K.3.,
Psa6uuxor A.YO. / mox pexa. FO.M. bponosa. Exatepun0Oypr: YI'TY-VIIN, 1999. 138 c.

4.3 JlomoaHuTe bHAs JUTEpPaTypa

1. JTapuonos W.J1., Kunkun b.I1. [IpoektupoBanue maciooxiaaauTens Ha 6a3e anmapaTa
BO3JIYITHOTO OXJIAK/ICHHUS: METOIUYECKIE YKa3aHUs ISl CTYJEeHTOB By30B. ExatepunOypr: VI TY -
VIIH, 2000, 38 c.

2. bponos FO.M., Hupenmreiin M.A. Pacder TerooOMeHHBIX anmnapaToB MapoTypOUHHBIX
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 mocodue st By30B. ExatepunOypr: YI'TY-VIINU,
2001. 242 c.

4. TexHuueckoe 00CITy)KMBaHHE U PEMOHT TETJIOOOMEHHBIX alnapaToB NapoTyPOUHHBIX
YCTaHOBOK: yueOHoe rmocobue ams By30B / mox pen. FO.M. bponosa. Exatepunoypr: YI'TY-YIIN,
2005. 307 c.
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5. CpaBOYHUK MO TETJIOOOMEHHBIM armaparaM MapoTypOUHHBIX YCTaHOBOK / bpooB
KO.M., Aporcon K.3., Ps6unkoB A.1O., Hupenmreitn M.A. / mox pen.tO.M.bpogosa. 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  JaexkTpoHHBIE 00pa3oBaTelbHbIE PeCyPChl

IIpoBeneHue 3aHATUH U aTTecTalMil BO3MOKHO B IMCTAHLIMOHHOM (hopMaTe ¢ NpUMEHEHUEM
CHCTEeMBI JUcTaHIMOHHOTO oOyueHust yHuBepcurera (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.

[Topsimok mpoBeneHust pabOT B AMCTAHIIMOHHOM (pOopMare yCTaHABIMBACTCS OTACIbHBIMU
pacrnopsHDKeHUSMHU ITPOPEKTOpa Mo yueOHOU paboTe U/Uiu LIEHTPOM y4eOHO-METOINYeCKOil paboThlI.

Kaxnprii  ctyneHT oOecrniedeH HMHAMBUAYATbHBIM  HEOTPAHWYEHHBIM  JIOCTYNIOM K
9JIEKTPOHHBIM OubIHoTekam yHuBepcutera (http://lib.mami.ru/lib/content/elektronnyy-katalog).

Ccpuika Ha JIEKTPOHHYIO OMOIHOTEKY:

https://online.mospolytech.ru/course/view.php?id=7621&section=1

45 JluneH3HOHHOE | CBOOOJHO  pacHpocTpaHsieMoe  INPOrpaMMHOe
o0ecreuenue

1. MoitOduc — poccuiickas KoOMIaHHUSI-pa3pabOTUNK O€30MaCHBIX O(PUCHBIX pEeLICHUH AJis
oOmieHuss M coBMecTHOW paboTel ¢ pgokymeHTamu (AnbrepHatiBa MS  Office)
https://myoffice.ru/

2. IInar¢popma nanoCAD — 310 poccuiickas miargpopma JUisi MPOEKTUPOBaHHUA U
MOJIeIMpOBaHUS 00BEKTOB pa3nuuHOi crnoxkHocTU. [loanepxkka popmatos *.dwg u [FC
Jenaer ee OTIMYHBIM pemeHreM nns coBMmemieHuss CAIIP- u BIM-texnonorwii.
@yHKIMOHAN TIaT(GOPMBI MOKET OBITh PaCIIMPEH C MOMOIIBIO CIEIUAIbHBIX MOAYIEH
https://www.nanocad.ru/support/education/

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

4. VALTEC.PRG.3.1.3. [Iporpamma i TEMJIOTEXHUYECKUX U THIPABIMUYECKUX PACUETOB
https://valtec.ru/document/calculate/

5. Owumnaiin pacuetst ABOK-CO®T https://soft.abok.ru/help desk/

4.6  CoBpemeHHbIe NpodeccuoHATIbLHBbIE 0a3bl JAHHBIX M MH(GOPMALHOHHBIE
CIIPABOYHBbIE CHCTEMBI

1. Poccuiickag HaunoHanbHasa oubnnoreka http://www.nlr.ru
2. DBC «YuuBepcurerckas oubnmmoreka onnain» 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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Hayunast anekrponnas oubauoreka http://www.elibrary.ru

Poccuiickas rocymapcrBenHas oudanoreka http://www.rsl.ru

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

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

HOPMAaTHUBHO-TIPaBOBYIO MH(popMaruio https://Texakcnept.cailt/

7. HII «ABOK» — mnoOMOIIHMK HWHXXEHEpa TI0  OTOIUICHHWIO, BEHTHJISAIUH,
KOHIWIIMOHUPOBAHUIO BO3AyXa, TEIUIOCHAOKCHUIO M CTPOUTEIBHOW TETUIOPU3UKE
https://www.abok.ru/

8. E-JIOCBE — Omnekrponnslii skojor. HesaBucumas uHpOpManus O POCCUHCKUX
opraHuzanusax, 0a3a HOPMATHUBHBIX JIOKYMEHTOB M 3aKOHOJATEJIbHBIX  AaKTOB
https://e-ecolog.ru/

9. MHmnxenepnas canrexuuka VALTEC (katajmor mnpoayKIud ©W  HOPMAaTHBHAs

nokymenTanusi) https://valtec.ru/

s

S. MarepuajJibHO-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 ucnons3yores ayauropun: AB2406, AB1101 u aynutopun kopnyca YPBAH. TEXHOI'PAJ{
MHHOBanMoHHO-00pa3oBaTeIbHOM KoMILiekce « TexHorpa , KOTOpbIi pacroioKeH Ha TEPPUTOPUN
BJIHX.

6. MeTOIlI/I‘leCKI/Ie PERKOMEHIAINUNA

6.1 Meroanueckne peKOMeHAANMH Jsl TNpenoaaBarTe/isi MO0 OPraHu3aNUU
00y4eHust

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

6.1.2 Ha nmepBoM 3aHATHM IpENoAaBaTeb JOBOAWUT A0 CBEICHHUS CTYJEHTOB COJEP)KAHUE
paboueii nporpammsbl aucuurInHbl (PIIT).

6.1.3 IIpenogaBaresb 0co6eHHO 00palaeT BHUMAaHKE CTY/IE€HTOB Ha!

— BHJBI U (OPMBI NPOBEACHUS 3aHATUH MO JUCLUIUIMHE, BKIIIOYAs MOPSAIOK MPOBEICHUS
3aHATHM C NOPUMEHEHHEM TEXHOJOTUH JTUCTAHIIMOHHOTO OOyYeHUsS M CHCTEMBI
nuctaHioHHoro ooydyenus ynusepcureta (CO Mockosckoro ITonutexa);

— BUJBI, COACPKAHUE M NOPANOK IPOBEIEHUS TEKYILIEro KOHTPOJI YCIIEBAEMOCTH B
COOTBETCTBUU C (POHJOM OIIEHOYHBIX CPE/ICTB;

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

6.1.4 TlpenonaBarenb TOBOJUT JI0 CBEJICHHS CTYIEHTOB I'paMK BHITTIOJHEHUS YIeOHBIX padoT,

npenycMorpenssix PIT/I.

6.1.5 IIpemogaBatenb peKOMEHIYET CTYJACHTaM OCHOBHYIO M JJOMTOITHUTEIBHYIO JIUTEPATYPY.

6.1.6 IlpenogaBarenb NperoCTaBIsET MEpe]] MPOMEXYTOUYHON aTTecTanue (3K3aMeHOM M
3a4€TOM) CIIMCOK BOIIPOCOB JIJIsl IIOJATOTOBKH.

6.1.7 IlpenonaBaTeny, KOTOpble MPOBOIAT JIGKLMOHHBIE M NPAKTHUYECKUE (CEMHUHApPCKUE)
3aHATHSA, COIVIACYIOT TEMaTHYECKHUIl MaH MPaKTUYECKUX 3aHATUH, 4TOOBI MCIIOJIB30BATh EAUHYIO
cucreMy 0003Hau€HHM, TEpPMHUHOB, 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 Ilpu nNOArOTOBKE K CEMHUHAPCKOMY 3aHSATHIO IO MEPEYHIO OOBSABICHHBIX 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 3aKkimouuTenbHON 4acTH CEMHUHAPCKOTO 3aHSATHUSA CIEIyeT MOJIBECTH UTOTH: JaTh OLIEHKY
BBICTYIUICHHH Ka)KIAOTO CTYACHTA M y4eOHOH IPyMITbl B IEJIOM. PacKphITh OJIOKUTEIBHBIE CTOPOHBI
U HEJIOCTAaTKU MPOBEIEHHOTO CEMHHAPCKOro 3aHsATHs. OTBETUTHh HAa BONPOCH! CTYJIEHTOB. BbinaTh
3aaHus U CAMOCTOSTEIILHOM padoTHI 110 MOATOTOBKE K CIIEAYIOIEMY 3aHSTHIO.

6.1.9 LlenecooOpa3Ho B X0z€ 3amUThl pedepaTos, 1aOOpaTOPHBIX pabOT, KYPCOBBIX pabOT U
IPOEKTOB 3a/1aBaTh BHICTYMAIOIIUM M ayAWTOPHUHU JOTOJHUTEIBHBIE U YTOYHSIOUIME BOIPOCH C
EJBI0 BBISICHEHUS UX MO3UIHHA MO CYIIECTBY 00CYXIaeMbIX POOIeM.

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

6.1.10 Ilopsamox mnpoBeneHuss pabOT B JUCTAHIMOHHOM (opMaTe YCTaHABIMWBACTCS
OTJENFHBIMU PACIOPSHKECHUSAMU TIPOPEKTOpa MO y4eOHOH paboTe W/WiuM LEeHTpoM Yy4eOHO-
METOJINYECKON pabOTHI.

6.2 Meroanueckue yKa3aHusl JAJIs1 00y4aIONIUXCsI M0 OCBOCHHUIO M CIUNIMHBI

6.2.1 Ctynenty HeoOXOAMMO COCTAaBUTH JJIsi ceOsi TpaduK BBITOJHEHHS y4eOHBIX padoT,
npenycmorpeHnblx PIIJ] ¢ yuérom TpeGoBaHUM JApyrMX IUCHMIUIMH, M3Y4YaeMbIX B TEKYILEM
cemecTpe.

6.2.2 Ilpu npoBeneHUH 3aHATHH W IpoLELyp TEKyIled M NMPOMEXKYTOYHOM aTTecTaluu C
UCTIOJI30BAaHUEM HHCTPYMEHTOB WH(MOPMAIIMOHHON 00pa3oBaTeNbHON Cpeapl AMCTAHIIMOHHOTO
oOpaszoBanus yHusepcureta (CIO Mockosckoro [lonuTtexa), kak BO BpeMsi KOHTAaKTHON paboThI ¢
npenojaBaTesieM, Tak U BO BpPEMs CaMOCTOSITENIbHON paboThl CTYAEHT JAOJDKEH OO0ECleyuTh
TEXHUYECKYI0 BO3MOXKHOCTb JHMCTAHIMOHHOIO IOJKIIOYEHHS K CHUCTEMaM AUCTaHIMOHHOIO
oOyuenus. Ilpm OTCYTCTBMM TakKOW BO3MOXHOCTHM OOCYIUTH CHUTYallMI0 C IpernojaBaTesieM
JUCLUTUINHBI.

6.2.3 K mpomMexyTO4HOH aTTecTaliy JIOIyCKAIOTCS TOJBKO 00yYaroIInecs, BHITIOTHUBIINE
BCE BH/JIbI yueOHOI paboThl, MpeaycMOTpeHHbIe pabouei mporpammoit nuctunianas (PI1IT).

1. DoH/1 OLIECHOYHBIX CPEICTB
7.1 Metoabl KOHTPOJISI U OLICHNBAHMS Pe3yJIbTATOB 00yUeHUSs

KoHTponp ycneBaeMOCTM UM KadecTBa IIOATOTOBKM IIPOBOAMTCA B COOTBETCTBUHU C
TpeboBanusiMu "llonmokeHuss 00 opraHuzanuu oOpa3oBaTelbHOTO IMpolecca B MOCKOBCKOM
MOJIMTEXHUYECKOM YHUBEPCUTETE" .

JlJ1 KOHTpOJISI yCIIeBaeMOCTH M KayecTBa OCBOCHMSI TUCIUIUIMHBI HACTOALIEH MporpaMMoint
IIPEyCMOTPEHBI CIEAYIOINE BUIbI KOHTPOJIS:

— KOHTPOJIb TEKYIIEeH yCIIeBaeMOCTH (TEKYIIUHA KOHTPOJIb);

— IPOMEXKYTOYHAs aTTeCTalusl.

B mpouecce 00yueHUsT MCTONB3YIOTCS CIEAYIOUINE OLEHOYHbIE (OPMbI CaMOCTOSTEIbHON
paboThI CTY/IEHTOB, OLIEHOYHBIE CPEACTBA TEKYILEro KOHTPOJS YCHEBAEMOCTH U MPOMEKYTOUHBIX
aTTeCTalui:
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— poknan mo Teme: «OCHOBBI TMPOCKTUPOBAHUS W pacyeTa ammapaToB SHEPreTHKU»
(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 opMe OJIAHKOBOT'O TECTHUPOBAHMS, JUISI KOHTPOJIS OCBOCHHUS 00YYAIOIIUMUCS Pa3iciioB
JTUCITUTUIMHBI — 3aIIUTa JJOKJIAJ0B, PEIICHUE 3a1ad.

OO0pa3ibl TECTOBBIX 3aJIaHUH, KOHTPOJIBHBIX BOIIPOCOB U 3aIaHUM JIJIS IIPOBEJACHUS TEKYILETO
KOHTPOJISI, SK3aMCHAIIMOHHBIX OUJICTOB, IPUBEICHBI B IPHIIOKCHHUU.

7.2 lllkana u KpUTEPHH OLIEHNBAHUS Pe3yJIbTATOB 00yUeHH

[Tokazarenem olleHMBaHMsI KOMIIETEHIIMI HA pa3IMYHbIX 3Tanax ux GOpMUpPOBaHUS SIBIIIETCS
JOCTIKEHUE 00YYalOIMMUCS TUIAHUPYEMBIX Pe3yJIbTaTOB 00YUYSHHS M0 JUCHUIUINHE (MOYJIIO).

®opMa MPOMEKYTOUHON aTTECTALUU: FIK3AMEH.

[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 yCIIEBAEMOCTH B
TeyeHue cemecTtpa. OIEHKa CTENeHH MOCTIKEHHS OOYyYalolIUMUCS IIAHUPYEMBIX DPE3yJIbTaTOB
o0ydeHHs MO JUCUMIUIMHE (MOAYJIK) IPOBOAUTCS IpenojaBaTesieM, BEAYLIUM 3aHATUSA 110
JTUCIUILIMHE (MOIYJTI0) METOJIOM SKCIEepTHOM olleHKU. [1o uToram nmpomMexyTo4HO! aTTecTallu 1Mo
JUCLUIUINHE (MOAYJIO) BBICTABIISIETCS OLIEHKA «OTIMYHO», «XOPOILO0Y», «yIA0BIETBOPUTEIHLHO» WIH
«HEYJIOBJIETBOPUTEILHO.

K npomexxyToyHON aTTecTaluy JOMYCKAIOTCS TOJNBKO CTYAEHTHI, BHIIIOJIHUBIINE BCE BUIbI
yueOHOM paboThl, MpeayCMOTpeHHbIe paboyeil mporpamMmmoil 1o aucuuIuiMHe «OCHOBBI
IIPOEKTUPOBAHUS U pacyeTa aIrmapaToB YHEPreTUKU.
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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

BeimonHeHsl Bce BUABI y4eOHOI pabOTHI, MpPEAyCMOTPEHHBIE
yueOHbIM T1aHOM. CTyIEHT JEeMOHCTPUPYET HETOIHOE, IPAaBUIIBHOE
COOTBETCTBHUE 3HAHHI, YMEHUI, HABHIKOB IPUBE/ICHHBIM B TA0JIUIAX
nmokaszateneif, nubo eciu mpu 3TOM ObUTM  AOmyHieHbl 2-3
HECYIICCTBEHHbIE OLIMOKH.

Y 10BIETBOPUTEIBLHO

BeimonHeHsl Bce BHIBI  y4€OHOW pabOThI, MPEIyCMOTPCHHBIE
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 3HAHWM, YMEHWH, HAaBBIKOB IO PsIy
MIOKa3aTeleH, CTYICHT HCIIBITHIBACT 3HAUNTEIIbHBIC 3aTPYAHEHHS ITPU
OIIEPUPOBAHUY 3HAHUSAMH ¥ YMEHHSMH IIPU MX NEPEHOCE Ha HOBHIC
CUTYaIIHH.

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

7.3  OueHo4YHBIE CpeCTBA

7.3.1. Texyuuii KOHTPOJIb

Jlj1g mpoBeIeHUs TEKYILEro KOHTPOJIS IPUMEHSIIOTCS clieAyIolue GOopMbl: pa3HOYPOBHEBBIE

3a/la4y¥ U 3aJlaHus; JOKIaM, COOOIIEHHE; YCTHBIN OMpoc, coOeceI0BaHuUE; TECT.

7.3.2. [IpomexxyTodHast aTTeCTaIus

HpOMC)KYTOLIHaH arrecTanud MIpoBOAUTCA Ha COOTBCTCTBYIOIIUX Q)opMaM O6y‘leHI/IH

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.
[IepeueHs BOIPOCOB COOTBETCTBYET TEMaM, H3YUEHHBIM Ha JIEKIIMOHHBIX ¥ CEMUHAPCKUX 3aHATHUSIX
(mpunaraetcst). Bpemst Ha MOJrOTOBKY MMCbMEHHBIX OTBETOB — /10 40 MUH, yCTHOE coOece0BaHuE —

70 10 MmuHyT.
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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. ITpumenenne 3D moaenupoBaHus Uit IPOSKTUPOBAHUS TETNIOOOMEHHOTO 000PY/I0BaHUSI.

5. IlpumMeHeHune TeXHOJIOTUH JIa3epHOTr0 CKAHUPOBAHUS U1 IPOSKTUPOBAHUS
HHEPTEeTUYECKOT0 000y IOBaHHUS.

6. Hcropus npoektrpoBaHus dHepreTrudeckoro odopyaopanus B CCCP.

7. Wcropus poeKTUPOBAHUS SHEPTETUYECKOT0 000PYAOBAaHUS B MUPE.

8. CoBpeMeHHbIE TEHICHIIMU B IPOCKTUPOBAHUY SHEPreTUYECKOI0 000PYAOBaHUS B
Poccun.

9. IIpoGieMbl IPOEKTHUPOBAHUS YHEPTETUUECKOro 00opynoBanus B Poccun.

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

11. Meroabl MaTeEMaTUYECKOTO MOJEINPOBAHUSI TEIIIOIHEPTETUUECKUX CUCTEM.

12. IlepcnexkTuBbl NpUMEHEHHE TeXHOJI0ruH VR 151 MpOEeKTHPOBaHUS SHEPreTHYECKOTI0
000py1I0BaHUA.

13. IlepcnekTuBbl IpUMeHEeHHE TeXHOI0rui AR 171 MPOEKTUPOBAHUS
TEIIOPHEPTETUUECKUX CUCTEM.

14. TunuuHble OMKUOKH, TOMyCKaeMble ITPU MPOSKTUPOBAHUU TETIIO0OMEHHOIO
000py1I0BaHUS U METOBI OOPHOBI C HUMH.

15. CoBpeMeHHBIE CTIOCOOBI pelIeHus 33/1a4K ONTHMHU3ALUHN PEKYIIEPATUBHBIX
TEMI000MEHHBIX annapaTos.

16. MeTozbl aHATUTHYECKOTO ONPEAEICHHUS CE30HHOTO OTITYCKa TEIIOThl TEXHOIOTHYECKUM
OTPEOUTETISAM.

17. OCHOBBI TPOEKTUPOBAHMSI FHEPIETUUECKOTO 000PY10BAHMSL.

18. OcobeHHOCTH MOJETUPOBAHUS TETUIOIHEPTETUYECKUX MTPOLIECCOB U 0OBEKTOB.

19. IIpumenenune BIM texHonoruit npu NpoeKTHPOBAaHUH SHEPTETUUECKOTO 000PYA0BaAHMS.

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

21. OcHOBHBIE IPUHIUIIBI TPOEKTUPOBAHUSI IJIaCTUHYATHIX TA.

22. OCHOBBI IPOEKTUPOBAHUS TPOMBIIIIIEHHBIX TAPOr€HEPATOPOB.

23. OCHOBBI IPOEKTHUPOBAHUS APOBBIX KOTJIOB.

24. OcHOBHBIE TPUHLIUIIBI IPOEKTUPOBAHUS KOKYXOTpyOHbIX TA.

25. O030p 0TEUECTBEHHOT'O PHIHKA YHEPTETUUYECKOTO 000Dy I0BAHMUS.

26. TenaeHIUs pa3BUTHS OTE€UECTBEHHOTO PHIHKA SHEPreTUYECKOr0 000PY0BaHUS.

27. Ponb MaTeMaTUYECKUX METO/IOB B PEILICHUN MH)KEHEPHBIX 3a/1a4.

28. Drarbl pa3pabOTKU MaTeMaTUYeCKOi MOJENTN SHEPreTHUECKOoro 000py10BaHUs

29. Ocob6eHHOCTH MOJIETUPOBAHUSI TETNIOPHEPTETUIECKUX TTPOILIECCOB U OOBEKTOB.

30. Mcnonb3oBaHNE YUCIEHHBIX METOJOB B TEIJIOBBIX pacyeTax TEIJI0IHEPTreTHYECKUX
YCTaHOBOK.
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Choucok IK3AMECHAINUOHHBLIX BOIIPOCOB MO JUCHUIIJIMHE

1. TernosHepreTnuyecKknue CUCTEMbI M UX JIEMEHTBHI.

2. Kpurepuu s¢pdpextusaoctu TOC I1I1.

3. Maremaruueckoe MozaenupoBanue TOVY.

4. OnTuManbHas ocJeI0BaTeNbHOCTh pacueTa TOVY.

5. AHanu3 CTPYKTypbl CIIOXHBIX CHCTE€M; MAaTPHILbl JIOCTHXKMMOCTH, KOHTPIOCTUKHUMOCTH,
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 TEINIOOOMEHHHUKOB.

11. O60061meHHast MOJIeNIb PEKYIIEPaTUBHBIX TEINIOOOMEHHUKOB.

12. AHaJIIMTHYECKOE ONpPENIeTIEHNEe CE30HHOIO OTIYCKAa TEIIOThl TEXHOJOTHUECKUM ITOTPEOUTEIISIM.
13. AHanmuTH4ecKoe ONpeIeTICHUE CE30HHOTO OTIyCKa TEIJIOThl CAHTEXHUYECKUM OTPEOUTESAM.
14. Be16op uucia u tunos TypOuH Ha TOLI.

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

16. OnTumuzanus ko3 duirenTa TermioGpuKanuy B yCIOBUIX OrpaHUYEHUI.

17. Pactipenenienre Harpy30K Mexay KOHJIEHCAIMOHHBIMHU YHEProOIOKaAMHU.

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 3HepreTuyeCcKux rnokasareynei TypOrUH 10 SHEPreTUUYECKUM XapaKTEPUCTHKAM.

22. OnTuMH3anys pacyeTHoro KodpguureHTa Temiopuxanmu.

23. Pacyer npuHIUNHAATBHON cXeMbl TypOuH THma T.

24. PacueT NpUHLHUIIMAIBHOMN TerioBol cxeMbl TypOuH tuna I1T.

25. Pacnpezenenue onTuManbHON pacyeTHON TeMIIEpaTyphl BOAbI 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 TETNIOHOCUTEIIEH.

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

30. IIpuBecT aqropuT™M pacuera TEII000OMEHHOTO alapara TUIa «Tpyoa B Tpyoe».

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

32. IlpuBecTy aqropuT™ pacuera TermioBoro 0ananca s ucnapurens KY.

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

34. IlpuBecTu anropuT™ pacyeTa moBepxHocTH Harpesa KVY.

35. IIpuBecTH anropuT™ pacuera TpeOyeMoro Harmopa TermjIoBOM 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. IIpuBecty anropuT™ BbIOOpa poduiist TypOuHHOTrO 060pyaoBanus TOLI.

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

41. BpIMOMHWTE aHAMW3 NPEJIOKEHHOM CXEMbl Ha HAJIMYKME KOHTYPOB HA OCHOBE MAaTpPHIIBI
U30MOP(HOCTH.

42. BINOIHUTE CTPYKTYPHBIN aHAIN3 NPEI0KEHHON TEXHOJIOTUYECKON CXEMBI.

43. IlpencraBuTh MOAENIb IOTOKOPACIIPEAEICHUS VISl TPEATIOKEHHOW CXEMBI THAPABINYECKON CETH.
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IIpumepHbIil nepevyeHb BOMPOCOB /ISl IPOMEKYTOYHOI0 TeCTUPOBAHUS

:I1T-1:: Ha xkakue 3Tamsl IeTUTCs MPOIeCcC INTAHUPOBAHUS CO3/ITaHUS MaTEeMAaTHUYEeCKOM Moenu? {
= MOJIeJIb — AJITOPUTM — [porpamma

~ 3aJTyMKa — arpoOanus — peajn3aius

~ 00BEKT — CyOBEKT — MOJICITh

~ KOHIIETIT — IPOTOTHIT — MOJICJTb

~ HET BEpHOT'0 OTBETA

}

#IIT-2:: Kakumu mnpuurHamMud ObLIO OOYCJIOBIEHO BTOpPOE POXKACHHE MaTeMaTH4eCKOro
Mo tepoBaHus? {

= BCE OTBETHI BEPHBI

~ nosiBiienue 2BM

~ sinepHas nporpamma CIIA

~ co3nlanue paketHo-saepHoro mura B CCCP

}

::I1T-3:: Yto HEoOX0ANMO clienaTh Ha MEPBOM ITAIle MaTeMaTHYeCKOro MOJICITUPOBaHUs? {
= Ha MEePBOM JTaIre BEIOUPAETCS «IKBUBAICHT» 00BEKTa

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

~ Ha MIEPBOM 3Tare BEIOMpAeTCs mporpaMmma JuIst CO3AaHusl MaTeMaTHYECKONH MOJIeTTH

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

~ HET BEPHOTO OTBETA

}

::IIT-4:: YTo HE06X0IMMO clienaTh Ha BTOPOM 3Tale MaTeMaTHYeCKOro MOJICINPOBaHUA? {
= BBIOpATh AITOPUTM JIJISl pealM3allii MOJICTIH HA KOMITBIOTEPE

~ BBIOPATh «IKBUBAIECHT» 00BEKTA

~ BbIOpaTh MporpamMmmy Ui CO3JaHusl MaTeMaTUYEeCKOW MOJIETH

~ BeIOpaTh DBM 11 peanu3zanuu npoekTa

~ HEeT BEpHOT'0 OTBETa

}

+IIT-5:: Uto HCO6XO):[I/IMO CACJIaTh HA TPETHEM ITAIIC MATCMATUYCCKOT'O MO)ICJ'II/IpOBaHI/ISI?{

= Ha TPCTHEM IOTAIIC CO3JAIOTCA MMPOrpaMMBbl, KIIEPEBOAAIINC) MOACIIb U AJITOPUTM HaA I[OCT}’HHI)II\/II
KOMIIBIOTCPY A3BIK

~ Ha TPETBEM IOTAIIC CO3AAIOTCA MPOTrpaMMbIl, «IICPEBOAANIUC) MOACIIbL U AJITOPUTM Ha ﬂOCTyr[HI:Iﬁ
YCJIOBCKY A3bIK

~ Ha TPETHEM OTAIlC CO3Aar0TCA MOACIIN U aJITOPUTM PA3BUTHUA 00beKTa

~ HCT BEPHOT'O OTBCTA

}

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

=9

~ 17

~3

~ 25

~ HET BEpHOT'0 OTBETa

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

= Ha aToM 3Tame ocymiectBisieTcs (hu3ndeckas MOCTAHOBKA 3a/1a4l U HAMEYAETCS yTh €€ PelIeHUs
~ Ha »TomM »sTame cTpouTCs WM BBIOMpAETCS MaTeMaTHYeCKas MOJIeib, OIHMCHIBAIOIIAs
COOTBETCTBYIOIIYIO (PU3HUECKYIO 3329y

~ Ha aTom 3Tame cTpouTcs Wik BRIOUPACTCS AITOPUTM M HAMEYACTCS ITYyTh €ro PEIICHHS

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

~ HET BEpHOTO OTBETA

}

::I1T-8:: YTo siBNsieTCS OJTHUM U3 TJIABHBIX BOIIPOCOB, BO3HUKAIOUIUX MPU YUCICHHOM PEIICHUH 3a]1a4
MaTeMaTtndeckon pu3uku? {

= KaK OLEHUTb JJOCTOBEPHOCTH MOJIYYEHHOTO pe3yJIbTaTa

~ Kak 1moao0paTh HEOOXO UMY MOIITHOCTh DBM

~ KaKyI0 MporpaMmy BeIOpaTh JJIsl pEIICHUS 3a/1a49H

~ KTO JIOJDKEH OTBEYaTh 3a MOTYYCHHBIE Pe3yIbTaThl

~ BCE OTBETHI BEPHBI

}

:IIT-9:: BenuumHa NOTPENIHOCTH, BHOCHMOW B PE3YJIbTAT MaTeMaTH4ecKOW MOJENbI0, MOXKET
BO3pacTH, €CH... {

= B MOJICJIM HE YUTEHBI KaKHe-IN00 BayKHbIE XapaKTEPUCTHKH U3y4aeMOro SIBICHUS

~ B MOACJIN YUTCHBI KaKue-I1n00 He BayKHEIE XAapPaKTCPUCTHUKU U3YIACMOT' O ABJICHUA

~ B MOJIEJIU TIPUCYTCTBYIOT 2 1 OoJiee PU3NIECKUX SBICHUS

~ B MOZEIH NMPHUCYTCTBYIOT 4 1 OoJiee PU3MUECKUX SIBICHUS

~ BCE OTBETHIBEPHBI

}

:IIT-10:: KTo oTBedaeT 3a pacuer Ha MPOYHOCTh U BHIOOP MaTepHualia TeNJI000MEHHOI 0 anmnapara B
cooTBeTcTBUM ¢ «IIpaBmiiamu ycTpoiicTBa 1 0€30MacHON HKCIUTyaTalli COCY10B, pabOTAIONIUX MO
naBieHuem»? {

= opraHu3zanus, pazpadoTaBilas KOHCTPYKLHUIO U BBITIOJIHUBIIAS €€ pacyeT

~ Pocrexnaazop

~ PocniorpeOHaa30p

~CPO

~ ciyk0a, skcrutyarupytomas TA

}

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

~ 3TO Tpolecc pa3pabOTKU TEXHUYECKOH TOKYMEHTAllMH, 10 KOTOPOW BO3MOXHO HM3TOTOBJIEHHE
HOBOTO TEIUIOOOMEHHHKA, OTBEYAIOIIETO 33 JaHHBIM TPEOOBAHUSAM

~ 3TO TBOPYECKHH IMpoIiecc ornpeieeHus 001eil KOHCTPYKIMH (CXEMbl) armapara B LeJIoM

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

= BCE OTBETHI BEpHBI

}

=:I1T-12:: Yto co3garoT B mporiecce KoHcTpyupoBanus TA? {

~ YepTeKH TEIUIOOOMEHHOTO armapaTa

~ TeXHUYECKHE TPEOOBAHMS K M3TOTOBJICHHUIO TEIJIOOOMEHHOTO anmapara
~ TEXHUYECKYIO TOKYMEHTAIHIO



20

= BCC OTBCTHI BCPHBI

}

»:IIT-13:: Uto HEe OTHOCUTCS K OOLIUM TPeOOBAHUSIM KOTOPBIM JOJKHBI OTBEYATh TEINIOOOMEHHBIC
amnmaparbl TypOOycTaHOBOK? {

= BBICOKHH KOA(P(UIIMEHT TEIJIO0T a4l

~ BBICOKAsl TEIJIOBAsI TPOU3BOIUTEIIHBHOCTh

~ HKOHOMHYHOCTh B paboTe

~ obecrieueHne 3aJaHHBIX TeIIOTUAPABINYCCKIX TTOKa3aTenen

~ IMPOCTOTA KOHCTPYKIIHUU

}

::IIT-14:: Kakumu (pakropamu ompeensieTcsi BBICOKas TeIUIOBasi MPOU3BOAUTENBHOCTh TA? {
= MHTEHCUBHBIM TEIJI000MEHOM

~ HU3KOMW TEIUIONPOBOJIHOCTHIO MaTepuaa

~ BBICOKHUM 3arps3HeHHUEM IMOBEPXHOCTH TEIIO0OMEeHa

~ NOJIEP’KaHUEM IMTMKOBOI'O PEKMUMA pabOThI

~ BCE OTBETHI BEPHBI

}

:IIT-15:: Yem He oOecrieunBarOTCS 3a/IaHHBIC TPOCKTHBIE TIOKa3aTesn pabotel TA? {
= HEeT BEPHOI'0 OTBETA

~ BbIOOPOM ONTHUMAJIbHBIX TEMIIEPATYP TEIIIOHOCUTENEH

~ MPAaBUJIbHBIM PACY€TOM MMOBEPXHOCTH TEIJIO0OMEHa

~ 110100pOM HaJUIekKAIIUX KOHCTPYKIIMOHHBIX MaTepUaioB

~ BBIOOPOM HAMBBITOTHEHIIINX CKOPOCTEH TEIIOHOCUTENEH

}
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3amaua 1. [TapoBas Typouna moutHocThio N = 12000 kBT paboTaer npu HauaIbHBIX
napamerpax p;= 80 6ap u t; =450 °C. [laBnenue B konnencarope p,= 0,04 6apa. B korenbHo#

yCTaHOBKe, CHabsKaromeil TypOUHy MapoM, CKHUIaeTcs yroib ¢ TeIIoToi cropanus Qf = 25
M/bx/kr. KITJ[ KoTenbHOM yCTaHOBKH PaBeH 7).y, = 0,8. Temneparypa nurareiabHON BojbI t,, . = 90
°C.

Onpenenuts NPOU3BOAUTENLHOCTh KOTEIBHOM YCTAHOBKH U 4aCOBOM pacxoJl TOIUIMBA U
MOJTHOM Harpy3Ke MapoBoi TYpOHWHBI M YCIIOBUH, YTO OHA paboTaeT 1o nukiy PeHkuHa.

3amaua 2. Ha 3aBoackoit TOLI ycTaHOBIEHBI BE TapOBBIC TYPOUHBI C POTUBOIABICHUEM
momHocTbio N = 4000 kBT xaxzaast. Becb nap u3 TypOuHbI HallpaBiisieTcsl Ha IPOU3BOACTBO, OTKYa
OH BO3BpAIAeTCsl 00OpaTHO B KOTEJIbHYIO B BHJI€ KOHJICHCATa [IPH TeMIIepaType HaChIILEHHS.

TypOunbl paboTaloT ¢ MOTHOW HATPY3KOH MPH CIEAYIOIINX MapamMeTpax mapa: p; = 35 Oap,
t, =435°C, p, = 1,2 6apa.

[Ipunumast, yTo ycraHoBKa paboTaeT o HUKIy PeHKHHA, OnpeaenuTh 4acoBOM pacxom
TorutuBa, ecii KIIJI korenbHoii 1, = 0,84, a TemnoTa cropanust TOIIMBa QY = 28500 K JIx/xT.

3anaua 3. [{nsg ycnoBuii npeapLayIie 3a1a4m MoACYUTaTh pacxo/l TOIUIMBA B ClIyyae, €Cliu
BMECTO KOMOMHHPOBAHHOW BBIPAOOTKH JIEKTPUIECKON U TEIJI0BOM sHeprun Ha TOL] Oyxer
OCYILIECTBIICHA pa3/ieibHast BEIpAaOOTKA 3JIEKTPOIHEPTUH B KOHAECHCAIIMOHHON YCTaHOBKE U TEIUIOTHI
B KOTEJIbHON HU3KOTI'O /J1aBJICHUSI.

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

Omnpenenuts 11 000UX Ci1ydaeB KO3()PULUNUEHT NCIOIb30BAHNUS TEIIOTHI.

3anava 4. OnpenenuTs yJIenbHbINA pacXxo/ TEIIOTH! Ha BbIpa00TKY 1 M/Ix 3nexkTposHeprun
(st yenosHoro tomnua) a1 KOC ¢ Tpems Typ6oreHepatopamu MomHocTio N = 75 - 103kBt
KaX/IbIi U ¢ KO3 PHUIIMEHTOM UCIIOJIb30BaHUs YCTaHOBIEHHOM MoIIHoCTH k,, = 0,64, eciin
cranus uzpacxonosana B = 670 - 10°kr/ros KaMeHHOTO YIJIsl C HU3IIEH TEMUIOTOM CropaHus
Q) = 20500 xJIx/kr.

3amaya 5. TemIoaaeKTpOLEHTPalb u3pacxonoBanabry = 92 - 10°Kr/ros KaMEHHOTO YIJIs C
HU3IIEH TerI0To# cropanus Qf = 27500x/[/Kr, BHIpaboTaB MPH STOM JIEKTpodHeprun PP =
64 - 1019k JIx/ros 1 OTITYCTHB TEIIOTHI BHELIHUM ToTpedutensm Q™" = 4,55 - 1011k /Ix/ro.

Omnpenenuts KI1J] TOL] 6pyTTO U HETTO MO BBIPAOOTKE MEKTPOIHEPTUU U TEIUIOTHI, €CIIU
pacxoJ1 AIEKTPOIHEPTHUHU Ha COOCTBEHHBIE HYXKIBI 6 % 0T BeipaboTanHoM sHepruu, KI1/ koTenpHOM
YCTaHOBKH 1), = 0,87 1 pacxo TOMIMBA Ha BEIPAOOTKY SJIEKTPOIHEPIUM IS COOCTBEHHBIX HYK]I
Bc.n.= 4,5 - 10°kr/roa. OnpeneauTs yaenbHbIe PacXo/bl YCIOBHOTO TOIIMBA Ha BHIPAOOTKY |
M/Ix snektposneprun v 1 M/l TennoTsl.



