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1. Ienu, 327244 ¥ IJIAHUPYEMbIe Pe3yJbTaThl 00y4eHHs 110 AUCHUIIIHHE

K oCHOBHBIM mHeJdsIM OCBOCHHS TUCIHUILUIMHBI «I[IpoekTupoBaHHe TEMIOMacCOOOMEHHBIX
anrmapaTroB) CJIeIyeT OTHECTH:

— (QopmupoBaHue 3HAHWKW O COBPEMCHHBIX IPHUHIIUIAX,
MPOCKTHUPOBAHUS CIICIIUATBHBIX TEIIIO0OMEHHBIX allliapaToB;

— BBIpa0OTKA HABBIKOB Y CTYJIEHTOB CaMOCTOSITETLHO (POPMYJIUPOBATH M PEIIaTh 3aJla4yd
MPOCKTHUPOBAHUS TEILIOMACCOOOMEHHBIX alllapaToB;

— TIOATOTOBKa CTYJCHTOB K JCSTEIBHOCTH B COOTBETCTBHHM C KBAJTU(PUKAIIMOHHON
XapaKTePUCTUKON MarucTpa 1o HarpaBICHHUIO, B TOM Yrciie (OpMUPOBAHUE YMEHUH 110 BBISBICHUIO
HEOOXOAMMBIX YCOBEPIICHCTBOBAHUN U pa3pabOTKe HOBBIX, Oosiee S(DPEKTUBHBIX METOIOB
MPOSKTUPOBAHUS TETIIOMACCOOOMEHHBIX aIapaToB.

K ocHOBHBIM 3a7a4aM OCBOCHHS IUCHMILIHHBI «[IpoeKTHpOBaHKE TEIIOMAacCOOOMEHHBIX
anmnaparoBy CJIEIyeT OTHECTH:

MCTOAAaX MW CpPCACTBAX

- BBIpa60TaTB HaBbIKM Yy CTYACHTOB CaMOCTOATCIbHO (bOpMYJ'H/IpOBaTB 3aJa4uu
IMPOCKTUPOBAHHUA TEILJIOMAaCCOOOMEHHBIX arrmapaTtoB M HCIOJIb30BAHHA HUX B IMMPOMBIIIJICHHBIX
YCTaHOBKAX;

— HAYYHUTh MBICIIUTh CUCTEMHO Ha TpUMepax MOBBIIICHUS SHEepreTuieckon 3(h(HeKTHBHOCTH
SHEPreTHYECKUX YCTAHOBOK C YYETOM TEXHOJOTMYECKUX, SKOJIOTHUYECKHX W SKOHOMUYECKUX
(dakTopoB;

— Hay4UTh aHaJIM3UPOBATh CYIIECTBYIOILIUE METOTUKH IPOEKTUPOBAHUS
TETIOMAaCCOOOMEHHBIX allapaToB U BHEAPSITh HEOOXOUMBIE N3MEHEHHSI B UX CTPYKTYPE C O3UIHNA
HOBBIIICHUS 3 (PEKTUBHOCTH U SHEProCcOSPEKEHHS;

— 1aTh MHPOPMALIUIO O HOBBIX METO/IaX MPOSKTUPOBAHMS TEIIOMAaCCOOOMEHHBIX alllapaToB
B OTCYECTBEHHOW M 3apyOeXHOW NpaKTHKE, pa3BUBATh CIIOCOOHOCTH OOBEKTHBHO OLICHHBATH
PEeUMYIIEecTBa M HEJOCTATKH CUCTEM UCIIONIB30BaHUS M MEpeaayd TEeIUIOTHI;

— HAYYHTh aHAJTM3UPOBATH PE3YJIHTAThl MOACIMPOBAHHS TEIUIOMACCOOOMEHHBIX allapaTos,
MPOM3BOJIUTH IMOMCK ONTHUMHU3AMOHHOTO PEIICHUS JJISl TETIIOIHEPTE€TUIECKUX CUCTEM.

OOyuenne 1o aucuuiuinHe «lIpoexkTupoBaHue TEMIOMacCOOOMEHHBIX
HarpaBJIeHO Ha (OPMHUPOBAHUE Y OOYUAIOIIUXCS CIEAYIOUINX KOMITETEHIIUMA:

anmapaToBy

Kon n HanMeHoBaHNe KOMIIETEHIIHIA

I/IHIII/IKaTOPBI AOCTUHKCHUA KOMIICTCHIIMHU

[TK-2. CrnocoOHOCTB K OpraHu3aiiy padoThl
IIPOEKTHOI0 MOApa3esIeHHs 110 pa3padoTKe
CHCTEM BHYTPEHHETO TEIIOCHA0KEeHNS,
OTOIUICHHUSI, BEHTUJISILIUM,
KOHIWIIMOHUPOBAHUS BO3/yXa, BO31YIIHOTO
OTOIUIEHHUS, TIPOTUBOILIMHON BEHTHJISLINN

NIIK-2.1. BeiGupaet cuctemsl odecreueHus
TEIUIOBBIX PEKUMOB 000pYy/10BaHUs B
3aBHCHUMOCTH OT €T0 THIIA, TEXHUYECKUX
XapaKTePUCTHUK U PEKUMOB pabOThI
NIIK-2.2. IIpoBOANT TETIOBBIE U
THJIpaBIMYECKUE PacyeThl 00BEKTOB
TEIUIOPHEPTETUKHU U TEIIJIOTEXHUKU U CUCTEM
o0ecrevyeHts TEIIOBbIX PEKUMOB pabOThI
00opya0BaHUS

HIIK-2.3. CocTaBiseT, CONOCTABIISICT B
BBIOMPAET CXEMBbI CUCTEM OOecTIeueHUs
TEIUIOBBIX PEKUMOB

UTIK-2.4. ITpumeHsieT METOAbI ONITUMU3AIUN
Y COBPEMEHHBIE KOMIIBIOTEPHBIE IPOTPaMMBbI
IIPU IPOEKTUPOBAHUH 000PYIOBaHUS U
BBIOOpE ONTHMAJIBHBIX PEXUMOB €r0 paboThI
NIIK-2.5. Beibupaer u KOHCTPyUpyeT
000pyJIOBaHHE CUCTEM 00ECTIeUEeHUS




TEIUIOBBIX PEKUMOB pabOThI TPHOOPOB U
000pyToBaHUS

2. MecTO AUCHUILIHHBI B CTPYKTYpe 00pa3oBaTeibHOM NPOrpaMMbl

JlucuuiuinHa OTHOCHTCA K 4acTd, (opMupyemas ydacTHMKaMH 0Opa30BaTeNIbHBIX
otHomeHui 6510ka b1 «Aucuumimael (MOILYIIN)».

Jucuummba  «IIpoexkTupoBaHMe  TEMJIOMAacCOOOMEHHBIX — allapaToB»  B3aMMOCBS3aHA

JIOTUYECKU U COJIEP)KATEIBHO-METOJUYECKH CO CIEAYIOIUMU AMCUUIIIMHAMU 1 pakTukamu OOIT:

1. IIpoekTtnpoBaHMEe U KCILTyaTalys TEIJIOIHEPIETHUYECKUX YCTAaHOBOK;

2. llpoekTupoBaHHE€ M DSKCIUTyaTalldsi BBICOKOTEMIEPATYPHBIX TEIMIOTEXHOJIOTMYECKUX
YCTaHOBOK;

3.  IIpoekTupoBaHHE U IKCIUTyaTAIHsl HCTOYHUKOB U CUCTEM TEIUIOCHAOKEHUS;

4.  TIpobneMbl 3HEPro- M pecypcocOeperkeHHs B TEIUIODHEPIeTUKE, TEIUIOTEXHUKE U
TETUIOTEXHOJIOTUH;

5. IlpoekTupoBaHHWE U IKCILUTyaTalMs CHCTEM OTOILJICHUS M BEHTUIISLH;

6.  TexHosoruu sHEprocOEpeKeHUsI.

3. CTpyKTypa u coaepkaHue JUCUUIINHBI
O61mas TpyA0eMKOCTh JUCHHUIUIHNHBI COCTaBiseT S 3aueTHbIX equHull (180 yacos).

3.1 Buabl y4eOHO# padoThbl U TPYA0EMKOCTH
(mo dhopmam oOyueHus)

3.1.1. Ounas dpopma oOydeHUs

Ne Biix vaeGHoil Da6OThI KoauuvecTBo CemecTpnl
n/n ry P 4acoB 4
1 AyIMTOPHBIC 3AHATHS 54 54
B ToM uucre:
1.1 | Jlekumn 18 18
1.2 | CeMuHapcKue/MPaKTUYECKHE 3aHATHS 36 36
1.3 | JlaGopaTopHBbI€ 3aHATHS - -
2 CamocrositenbHas padoTa 126
B ToM yncie:
2.1 | CaMOCTOSITEIbHOE U3yUEHUE 126 126
3 IIpoMeskyTOUHasI aTTECTALUSA
3auet/nud.3auer/7K3amMeH DK3aMeH
Hroro 180 180




3.2 TemaTuyeckuii JIAH U3y4YeHHU S JUCHUIINHBI
(mo ¢popmam oOyyeHus)

3.2.1. Ounas popma oOydeHUs

TpynoeMkocTsb, yac
AyauTopHas padora E
~ o]
Ne Pasgennl/TeMbl o E § . E o § % qE; s
n/n AU CUHILTHHBI § = c% 2 E § sl 2c| 58
2 | E |Efizs| -z g’
= lFilef|ie) s
O E | = = S
1 Pazgen 1.
1.1 | Tema 1. Benenue 14 2 2 - 10
1.2 | Tema 2. IHx€HEpHBIE METO/IbI 18 2 4 - 12
MIPOCKTHPOBAHMS KOMITAKTHBIX
TEIII000OMEHHHUKOB
1.3 | Tema 3. TemnepaTypHbl€ 10JIS B 18 2 4 - 12
KOHCTPYKIIASX KOMITAKTHBIX
TEII000MEHHUKOB U UX TEPMHUUYECKast
3¢ PEeKTUBHOCTD
1.4 | Tema 4. OcoO€HHOCTH KOHCTPYKIIMA U 18 2 4 - 12
pacuéra XOJI0AUIbHO-CYILLIUIIBHBIX
arperaTon
1.5 | Tema 5. TermmooOMEHHBIE YCTPOKCTBA 26 2 4 - 20
CHUCTEM TEPMOCTAOMITU3AIINH
PaMOdIIEKTPOHHBIX TPUOOPOB
1.6 | Tema 6. Pamuammonnsie | 30 4 6 - 20
TeTI000MEHHUKH KOCMHUYECKHX
anmnaparoB
1.7 | Tema 7. OcHOBBI Teopuu Hu pacuéra | 56 4 12 - 40
MOJISIPHBIX TETJIOBOJIOB
Hroro | 180 18 36 126

3.3 Conep:xxkanue THCUMIJIMHBI

Paznen 1. YUerBépThliil cemecTp.

Tema 1. BBenenue

[Ipeamer, 3amaun u coaeprkaHue TUCIUILTMHBL. MeCcTO TemIoMacCOOOMEHHBIX anmapaTtoB B
CTPYKTYpE SHEPreTHIeCKOro KoMIuiekca nmpeanpustus. [Ipuniums: 3 peKTHBHOTO TPOSKTUPOBAHMS
¥ MOJISIIMPOBAHMSI TETIJIOMAaCCOOOMEHHBIX amnmapaTtoB. OCHOBHbBIE TEPMUHBI U ONIPEACTIECHUS.

Tema 2. Un:keHepHbIe MEeTObI NPOEKTHPOBAHUS KOMIIAKTHBIX TENJI000MEHHUKOB

OOmme BOMPOCH MPOEKTUPOBAHMS TETIOMAacCOOOMEHHBIX —ammapaTtoB. TpeboBaHus,
NpeIbsBIsEMbIe K TEIUIOMACCOOOMEHHBIM YCTPOHMCTBAM CHCTEM HWCKYCCTBEHHOTO KIIMMaTa
pa3nuuHOTO HasHaueHusa. Kiaccudukanus TerIoOOMEHHBIX —amnmaparoB, TMPUMEHSEMBIX B



CIEHUAJIbHBIX CUCTEMAaX MCKYCCTBEHHOI'O KJIMMaTa M MX HazHadeHHe. OCHOBHBIE XapaKTEPUCTUKHU
KOMIIAKTHBIX ~ TEIUIOOOMEHHUKOB UM  MeToAbl uX onpeneneHus. OcobeHHocTH pacuéra
K03 puLreHTOB Temonepeaadu u 3pHEeKTUBHOCTH OpeOPEHHBIX MOBEPXHOCTEH

ABTOMAaTH3UPOBAaHHOE IPOEKTHUPOBAHHWE TEIUIOOOMEHHBIX  amnmaparoB.  biok-cxembl
MAaIllMHHBIX METO/0B IPOCKTHUPOBAHUSA TEIUIOOOMEHHBIX allllapaTOB C YYETOM OTHOCHUTEJIBHOCTH
JBIDKEHUS TIOTOKOB M (ha30BBIX IPEBpAILEHUI TEIUIOHOCHTENEH. Y4eTr OrpaHudyeHudl Ha
reoMeTpuyecKkue U (PyHKIIMOHAJIbHbIE ITapaMEeTPBhI.

Tema 3. TemnepatypHble M0/ B KOHCTPYKIUSAX KOMIIAKTHBIX TeNJI000MEHHUKOB M UX
TepMU4YecKas dPPeKTHBHOCTH

Metonsl aHanm3a W BBIOOpa TIOBEPXHOCTEH TeruiooOMeHa. MeToAbl  OmpesesieHus
3P PEKTUBHOCTH TEII00OMEHa OpeOpPEHHBIX MOBEPXHOCTEH, aHAIN3 OAHOMEPHBIX U JIBYXMEPHBIX
TeMIIepaTypHBIX 110JIEH B TENJI000MEHHMKAX JUIsl PA3JIMYHBIX YCIOBUH TEIIIOOOMEHA C OKpYIKarolen
CPElOH, pa3IMYHBIX CXEM OTHOCHUTEIBHOI'O ABM)KECHUS TEINIOHOCUTENIEH M Pa3IM4YHOIO XapakTepa
IOTOKOB B TIJIaJIKOKAHAJIBHBIX M KaTIO3UHHBIX rodpax M MpHU HONEPEYHOM OMBIBAHUM TPYOHOIO
IIy4Ka.

IIpoexktupoBanue BO3YIIHO-XKUAKOCTHBIX UCIIAPUTEIBHBIX TEMI000MEHHUKOB,
IpeHa3HaYEHHBIX /Ul pabOThI B YCIOBUX IEPErpy30K U HeBecoMocTu. CiocoObl cenapaluy Biaru
B UCIIAPUTEJIbHBIX TEIJI00OMEHHUKaX. KanuuisipHble U MJIEHOYHbIE UCTIAPUTEINH.

OCoOEHHOCTH TMPOESKTUPOBAHMSI TOIIMBO-BO3AYIIHBIX TETNIOOOMEHHUKOB. MHOTOIIOTOYHBIE
TEMI000MEHHHUKH.

Tema 4. Oco0eHHOCTH KOHCTPYKIMI M Pac4éra X0JI0AUIbHO-CYIIHJIbHBIX arPeraToB

CrnenuanbpHble TEIUIOTEXHUYECKUE YCTPOWCTBA CHCTEM O0€CHEeueHHs! TEIUIOBOrO peKuma
KOCMHUYECKHX allaparos.

TennooOMeHHUKH BIQXXHOTO Bo3ayxa. Ha3zHaueHme M NpuHUMI pabOThl  XOJIOAMUIIBHO-
CyIIMIbHBIX arperatoB. (OCOOEHHOCTM KOHCTPYKIIMM M METOJOB pacueTa KOHJAEHCATOpOB
ocymureneil. MeToas! yaneHus U coopa KOHJEHcaTa B yCIOBUIX HeBecoMocTH. OCHOBBI pacuera
KaIWJUISIPHBIX KOH/IEHCATOPOB.

Tema 5. Tenji00OMeHHBbIE YCTPOCTBA CHCTEM TEPMOCTAOMIN3ALMH PATN0ITEKTPOHHBIX
npudopoB

Metoapl  pacdera MCHApUTENBbHBIX M IPOTOYHBIX TEPMOIIAT I OXJIAXKACHHUSA
paxuo3IeKTpOHHOro o0b6opynoBanus. OmnpeneneHne TeMIepaTypHbIX IOJiell B 30HE M0/BOAA
TEIUIOTHI.

Tema 6. PaguanmoHHble TeNJI000MeHHUKH KOCMHYECKHX aNlapaToB

Krnaccudukanus KOHCTPYKIMM paguaTopoB-usinydarene. I(P(EeKTUBHOCTh H3JIyHaIOIIUX
pebep. OnTuyeckre CBOMCTBA U3IIy4aIOIINX TOBEPXHOCTEN U UX BIMSHHUE Ha TEMIIEPATYPHBIN PEXXKUM
paauaropa. MeToapl pacuera paJuallMOHHbBIX TEINIOOOMEHHUKOB. MeToabl JOCTHKEHUSI 3a/1aHHOM
Ha/I&KHOCTH MIPU CYLIECTBOBAHUU BEPOSITHOCTH METEOPUTHOIO IPOOOS TOBEPXHOCTH.

Tema 7. OcHOBBI TEOPHH U Pacd€éTa MOJISIPHBIX TEIVIOBO/I0B

@u3nuecKkue OCHOBBI MOJIAPHBIX TEIUIOBOJOB. TemyoBble TpyObl W 3aMKHYTHIE
UCIIApPUTEIbHO-KOHACHCAMOHHBIE CUCTEMbI KaK MOJIApHBIE TEIUIOBOABI. [IpmHIMn ycrpoiictBa u
¢yukunonupoBanus. Knaccupukanuss TemioBsIXx Tpy0 1O  TeMIepaTypHbIM  YPOBHSM,
KOHCTPYKTUBHOMY O(GOpPMJICHHIO, OpraHM3allMi JBM)KEHUS TEIUIOHOCHUTENsS, Ha3HAuYEHUIO.
duznyecKkue yciaoBUs MepeHoca TeIjia U MacChl B TEIJIOBBIX TPyOax, pesKUMBbI UX paOOTHI.

[IpoekTupoBaHue TEIIOBBIX TPYO ¢ TOMOT€HHON QUTHIBHON cTpYKTypoil. CTpyKTypHbIE U
MEPEHOCHBIE XapaKTEPUCTUKU TOMOTEHHBIX (UTUIBHBIX CTPYKTYp. [HaponuHamMuyeckuil u



TEPMOJIMHAMHYECKUI aHaJIN3 MPOIECCOB MEPEHOca TEIUIa U MacChl B TEIJIOBBIX TPyOax ¢ ceTdyaTon
(GUTHIBHON CTPYKTYpOH. AHANN3 pacupeieNieHus: TeMIepaTyp Mo 30HaM nepenoca. OrpaHuyeHHs
TEIUIONEPEIAIONIEH CIIOCOOHOCTH TEIUIOBBIX TPYO.

WnxeHepHble METO/bI pacyeTa CeTYaThIX TEIUIOBBIX TPYO M CIOCOOBI MpEACTaBICHUS HX
pabounx xapaktepucTuk. Homorpaduueckue MmeToAbl pacuera M IOCTPOCHHUA Ppaboyux
XapaKTePUCTHUK U JIMHUHN MPOBOJIUMOCTH.

[IpoekTpoBaHUE TEILIOBBIX TPYO C TeTEpOreHHOM (UTHUIBLHON CTPYKTypoil. OcobeHHOCTH
nepeHoca Terjla U Macchl B TEIUIOBBIX TPyOax C aKCHaJIbHBIMH M PE3bOOBBIMH KaNWUISIPHBIMU
kaHaBkaMH. CTPyKTypHOE pacHpe/esieHue >XHJIKOCTM B €AMHMYHOM KaHaBKe. VHTEHCHBHOCThb
nepeHoca Teria py UCHapeHu U KOHJEHCAIMK KUJAKOCTU Ha Pa3BUTHIX TOBEPXHOCTSX.

PerynupoBanue xapakTepuCTHK TeIUIOBBIX TpyO. CnocoObl peryiaupoBaHus pabodmMx
XapaKTePUCTUK TEIUIOBBIX TpyO. [loHSATHE O 4YyBCTBUTENBHOCTH M TpeAesax peryIupOBaHHUS.
Bnusinue temmnepatypsl U 00bEMa HEHTpPaJbHOTO ra3a Ha IMpejes PeryjiupoBaHUs TeMIIEpaTyphl.
OneHka BIMSHHS JABJICHHS 3alOJHEHHUS W CIOCO0a OXJIaXACHHUS Ha paboyue XapaKTePUCTHKU
ra3operyjaupyeMbIX TEIIOBBIX TPYO.

3.4 TemaTHKa CEeMMHAPCKHUX/NMPAKTHYECKHX U Ja00PATOPHBIX 3aHATHH

3.4.1. CemuHapcKue/PaKTUICCKUEC 3aHATHUS

Tema 1. PacueT miacTuH4aToOro pekyneparopa.

Tema 2. Pacuer 3MeeBHKOBOrOo TEIJIOOOMEHHHKA C OpeOpeHHeM TeIuIonepearonen
IIOBEPXHOCTH.

Tema 3. Pacuér temnepaTypHbIX mosieii 1 3pPEeKTUBHOCTH OTHOXOIOBOTO WIIH JIBYXXO/I0BOTO
10 XOJIOZAHOMY IIOTOKY TEIJI000MEHHMKA € IEPEKPECTHBIM TOKOM TEIIOHOCUTENEH.

Tema 4. IIpoekTHblll (IO CyXOMY BO3/1yXy) M IOBEPOUHBIN (110 BIaXKHOMY BO3AYXY) PacuéT
XOJIOAWIBHO - CYLIUJIBHOIO arperara.

Tema 5. [IpoekTHBIN pacuéT KOCMUYECKOTO PAIUAIMOHHOTO TETNIO0OMEHHHKA.

Tema 6. Pacuér nuHMM NPOBOAMMOCTH MJIsi TEIJIOBOM TpyObl ¢ ceTdaTod (UTHIIBHON

CTPYKTYpOil.
Tema 7. Pemenue 3amay onTUMHU3AMU TEIUIOOOMEHA.

4. Y4yeOHO-MeTOAMYECKOE M MH(OPMALIMOHHOE 00ecleYeHue

4.1 HopmatuBHble JokyMeHTHI 1 'OCThI

1. Oueprernueckast crparerus P® no 2035 roma / MunucrepctBo sHepretuku PO.
[DnexTponnslit pecypc]: URL: https://minenergo.gov.ru/node/1026.

4.2  OcHoBHas JIMTEpaTypa

1. MouceeB b.B. IlpombiniuieHHas TeruiodHepreTuka [DneKTpoHHbIN pecypc]: yuebd. / b.B.
Moucees, 10./1. 3emenkos, C.JO. ToponoB. — OnektpoH. gaH. — Tromens: TroM['HI'Y, 2014. —
236 c.

2. Temosneprernka u terorexHuka: CnpaBounas cepusi: B 4 k. Ku. 4. [Ipombiniennas
TETJIODHEPTeTHKA U TEIJIOTEXHUKA: CIIPABOYHUK [ DJIIEKTPOHHBIN pecypc|: crpaB. — DJIEKTPOH. JIaH.
— Mocksa: M3parenbckuit njom MOU, 2007. — 632 c.



3. CazanoB b.B. IlpompbllieHHbIE TEMIOIHEPreTUYECKHE YCTAaHOBKH W CHCTEMBI: yueO.
nocodue sl BY30B [DJEKTpoHHBIA pecypc]: yued. mocodue / B.B. Cazanos, B.M. Curac. —
OnekTpoH. 1aH. — Mocksa: M3narensckuii jom MOU, 2014. — 275 c.

4. baknanoBa B.I'. TeruiooOMeHHBIE ammapaThl HU3KOTEMIIEPATYPHBIX YCTAHOBOK U CHUCTEM
tepMmocTaTupoBanus. Yactb 1. «AmnmapaTsl TpyOuaTOro M IUIACTHHYATO- PEOPUCTOrO THUIIOBY
[DnexkTponHbIi pecypce]: yueb. mocodue / B.I'. baknanosa, FO.A. IlleBuu. — DnekTpoH. maH. —
Mocksa: MI'TY um. H.O. baymana, 2011. — 68 c.

5. TerumooOmenHbie anmapatel TOC: cnpaBoynuk: B 2 kH. Kaura 1 [DnexkTpoHHBIH pecypc]:
cnpas. / JlamunoB A.3. [u np.]. — Dnekrpon. nan. — Mocksa: U3natenbckuii jom MOU, 2016, —
490 c.

4.3 [lomoJHUTEJbHAS JUTEpPaTypa

1. CemenoB b.A. HHxeHepHbII SKCIEPUMEHT B MNPOMBIIIJIEHHON TEIJIOTEXHUKE,
TEIJIOPHEPTETUKE U TETUIOTEXHOJOTUSIX [ DIIEKTPOHHBIN pecypc]: yuel. mocodue — DIEKTPOH. JIaH.
— Camnxkr-IletepOypr: Jlans, 2013. — 384 c.

2. TemnnosHepreruyeckue ycraHOBKU: COOpPHUK HOPMATHUBHBIX JOKYMEHTOB [DIEKTPOHHBII
pecypc]: ¢6. — Dnektpon. gan. — MockBa: JHAC, 2013. — 384 c.

3. TapanoBa JI.B. TemnooOMmeHHbIe ammapaThl U METOABI UX pacyeTa: yuyeObHoe mocobue
[DnexTpoHHBIH pecypce]: yuel. mocodue — DnekTpoH. aaH. — Tiomens: TroM['HI'Y, 2009. — 152
c.

4. rokoBa WM.H. T'azoquHamudeckwii W TEIUIOBOH pacdeT TEIUIOOOMEHHOro ammapara:
METOJMYECKUE YKa3zaHWsl [DIIEKTPOHHBIN pecypc]: MeToid. yka3. — OIeKTpoH. naH. — CaHKT-
[TerepOypr: CIIOIJITY, 2012. — 24 c.

5. CrpaBOYHUK MO TEIJIOOOMEHHBIM ammapaTaM MapoTypOMHHBIX YCTAHOBOK [DIEKTPOHHBIH
pecypc]: crpas. / bpogos FO.M. [u ap.]. — DnektpoH. naH. — MockBa: U3narensckuit jom MOU,
2016. — 480 c.

6. JlaBeirun B.M., TerooOmennsle annapatsl TOC: yued. mocobue ais By30B [ DIeKTPOHHBIN
pecypc]: yue6. mocobue / JlaBeirma B.M., Hasmees IO.I'.. — DOnextpon. man. — Mockaa:
Uznarensckuii om MDOU, 2007. — 269 c.

4.4 DjekTpoHHBIe 00pa3oBaTe/lbHbIE Pecypchl

IIpoBenenue 3aHATUH U aTTeCTAlMil BO3MOXKHO B TUCTAaHIIMOHHOM (hopMaTe ¢ MPUMEHEHUEM
CUCTEMBbl JUCTaHIMOHHOrO oO0yueHus yHuBepcuteta (CHO-LMS) Ha ocHoBe pa3paboTaHHBIX
Kaeapoii AIeKTpOHHBIX 00pa3oBaTesbHBIX pecypcoB (DOP) o Bcem pazaenam MporpamMmal:

Hasanue 50P
IIpoexTupoBanue
TEIJIOMacCOOOMEHHBIX https://online.mospolytech.ru/course/view.php?id=11705
anmnapaToB

PazpabGorannbrit DOP Bkimrodaer B ceOsl: JEKIIMOHHBIA M TMPAKTHUUECKHH Marepua;
camocTosTeNnbHyl0 paboty (B Buae pedepara, PI'P, kypcoBoil paGoThl WM MPOEKTA);
BHJIEOMATEPHAITBI; TPOMEKYTOUHBIA U UTOTOBBIN TECTHI.

[Topsimok mpoBeneHUsT padOT B AMCTAaHIIMOHHOM (hopMare yCTaHaBIMBAETCS OTACIbHBIMU
PacCTOpsDKEHHUSIMU TIPOPEKTOPA MO yIeOHOM padoTe W/WiTu EHTPOM y4eOHO-METOINYECKON PabOTHI.
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Kaxnpiii  cTygeHT oOecriedeH WHIWBHUIYalTbHBIM HEOTPAHHMYEHHBIM JOCTYIIOM K
3JICKTPOHHBIM OnOroTekam yHuBepcuteta (http://lib.mami.ru/lib/content/elektronnyy-katalog).

Cchlika Ha DJIEKTPOHHYIO OMOINOTEKY:

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

4.5

JInueH3noHHOE ¥ CBOOOIHO PACIPOCTPaHsieMOe MPOrPaMMHOe

obecrmeuenmne

4.6

MoiiO¢uc — poccuiickas KOMIaHHUS-Pa3padOTIUK Oe30NaCHBIX O(UCHBIX PEIICHUH s
oOmeHuss ¥ COBMECTHOM paboTel ¢ pgokymeHTamu (AnbprepHatruBa MS Office)
https://myoftice.ru/

[Tnatdpopma nanoCAD — »st0 poccuiickas tatdopma s MPOCKTUPOBAHUS U
MOJIEIIMPOBAHMS 00BEKTOB paznuuHoi ciaoxHocTh. [Tomaepxka ¢popmaros *.dwg u IFC
JleaeT €€ OTIMYHbIM pemieHueM st coBMemeHuss CAIIP- u BIM-texHosorui.
OyHKIMOHAT TUIAT(GOPMBI MOXKET OBITh PACIIUPEH C MIOMOIIBIO CHCIIHALHBIX MOIYJICH
https://www.nanocad.ru/support/education/

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

VALTEC.PRG.3.1.3. [Iporpamma Jij1sl TEMJIOTEXHUYECKUX U TUAPABINUYECKUX PACUETOB
https://valtec.ru/document/calculate/

Onunaiin pacuetsl ABOK-CO®T https://soft.abok.ru/help_desk/

CoBpemenHble NpodeccuoHaNbHbIe 0a3bl JAHHBIX H HH(POPMAIHOHHDIE

CIPpaBOYHbIC CHCTEMbI

S S

Poccuiickas HanmonansHas oudiaunoreka http:// www.nlr.ru

OBC «YuuBepcurerckas Oubmuorexa onnain» https:/biblioclub.ru/index.php

Hayunas snexktponnas 6ubnuoreka http://www.elibrary.ru

Poccuiickas rocynapctBennas 6udauoreka http://www.rsl.ru

O6pazoarensHas mwiathopma FOPAUT http:/www.urait.ru

«TexakcnepT» — CcrpaBOYHAsI CHCTEMa, MPEJOCTABISIONAs HOPMAaTHBHO-TEXHIUUECKYIO,
HOPMAaTHUBHO-IIPaBOBY0 MH(popMaruio https://TexskcnepT.callt/

HIT «ABOK» — mOMOIIHMK WHXEHepa [0  OTOIJICHUIO, BEHTWIALINH,
KOH/IMIIMOHUPOBAHUIO BO3/lyXa, TEMJOCHAOXKEHUIO M CTPOUTENBbHOW Teriopu3nke
https://www.abok.ru/

E-IOCBE — OmnektpoHHbI 5kojor. HesaBucumas uHpOpManus O pPOCCUHCKUX
opraHu3anusax, 0a3a HOPMATHBHBIX JIOKYMEHTOB ¥ 3aKOHOJATEIFHBIX AaKTOB
https://e-ecolog.ru/

WNuxenepnas cantexuuka VALTEC (katanor mOpoAyKuMM ¢ HOpMaTHBHAas
nokymeHTanus) https://valtec.ru/

5. MarepuajibHO-TEXHHUYECKOE o0ecneyeHune

JUia  mpoBeneHUs JIEKUMOHHBIX 3aHATUN HCHOJB3YIOTCA AayAUTOPHM, OCHAIllEHHBIE
KOMIIBIOTEPAaMH, WHTEPAKTUBHBIMU JIOCKaMHU, MYJIbTUMEIUWHBIMH IPOEKTOPAMH W JKPaHAMU:
AB2404, AB2415 u ayautopun obmero ¢gouaa. s npoBeaeHUs CEMHUHAPCKUX U TaOOpaTOPHBIX
pabot ucnonsiytorces ayauropun: AB2406, AB1101 u aynutopun koprmyca YPBAH. TEXHOI'PA /]
MHHOBanMoHHO-00pa3oBaTeIbHOM KoMILiekce « TexHorpa », KOTOpbIi pacroiokKeH Ha TEPPUTOPUN

B/IHX.


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
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. MeToguyeckne peKOMeHAALUT

6.1 MeToanueckue peKoOMeHIAIUN ISl IPenoaaBaTeJis 0 OPraHu3anuu
00y4eHUs

6.1.1 IlpemomaBarens OpraHu3yeTr MNPENOJaBaHUE UCHUIUIMHBI B COOTBETCTBUMU C
TpeboBanusMu «IlomokeHust 00 opraHuzanMu 00pa30BaTENBHOrO Mpolecca B MOCKOBCKOM
HOJUTEXHUUYECKOM YHUBEPCUTETE U €ro (puiIHanax», yrBepKIEHHBIM PEKTOPOM YHUBEPCUTETA.

6.1.2 Ha nmepBoM 3aHsITUM IpenoAaBaTeb JOBOAUT J0O CBEACHHUS CTYJEHTOB COJEp)KAHUE
paboueit mporpammsbl qucuuruiiHbl (PTIT).

6.1.3 IIpenogaBarens 0COOCHHO OOpaNIaeT BHUMAHKE CTY/ICHTOB Ha:

— BHUIBI U (HOPMBI MPOBEACHUS 3aHATHH MO JUCHUIUIMHE, BKIIIOYAs MOPSAIOK MPOBEICHUS
3aHATUH C TPUMEHEHHEM TEXHOJOTMH JUCTAHIMOHHOTO OOYYEHHUS W CHUCTEMBI
nucrtannonHoro ooydenus yauepcuteta (CJIO Mockosckoro I[Tonurexa);

— BHJIBl, COAEP)KAHUE U MOPAJOK IPOBEAEHUS TEKYILEro KOHTPOJII YCHEBAaeMOCTH B
COOTBETCTBUH C (DOHJIOM OLIEHOYHBIX CPE/ICTB;

— ¢Qopmy, copepkaHHE € TOPAJOK TPOBEACHHUS IPOMEXKYTOYHOH aTTecTaluud B
COOTBETCTBUM € (POHJIOM OLIEHOUYHBIX CPEJCTB, IpeaycMoTpeHHbIM PIT/I.

6.1.4 IlpenonaBarenb JOBOJUT JI0 CBECHHS CTYIEHTOB I'paMK BHITOIHEHUS Y4eOHBIX padoT,

npenycMorpeHsbix PIT/I.

6.1.5 IlpemogaBatenb peKOMEHIYET CTYJCHTaM OCHOBHYIO M JTOIIOJTHUTEIBHYIO JIUTEPATYPY.

6.1.6 IlpenonaBarens NpeoCcTaBiIseT Mepes] MPOMEXYTOUHOU aTTecTanue (3K3aMeHOM M
3a4€TOM) CIIHICOK BOTIPOCOB TSI TOJITOTOBKH.

6.1.7 IlpenonaBaTeny, KOTOpble MPOBOIAT JIEKLMOHHBIE M NPAKTHYECKUE (CEMHUHApPCKUE)
3aHATHUS, COTJIACYIOT TEMAaTHYECKUH IUIaH MPAKTUYECKUX 3aHATHH, YTOOBI MCIOJB30BATH €IUHYIO
cucreMy 0003Hau€HHUM, TEpPMUHOB, OCHOBHBIX MOHATHH JUCLHUIUINHBL.

6.1.8 Ilpm TNOArOTOBKE K CEMHWHAPCKOMY 3aHSATHIO IO MEPEYHIO OOBSBICHHBIX TEM
IPEnoJiaBaTel0 HeoOXOJMMO YTOYHUTh IUIAH HMX HpoBeneHusi, cormacHo PIIJI, npomymats
(GOPMYIHPOBKH U cOepKaHNe Y4eOHBIX BOIPOCOB, BEIHOCHMBIX Ha OOCYX/IEHUE, 0O3HAKOMHUTHCS C
HEepevyHeM BOIIPOCOB 0 TEME CEMHUHApa.

B xozme cemuHapa BO BCTYNMUTEIBHOM CIIOBE PACKPBITH MPAKTHYECKYIO 3HAYMMOCTH TEMBI
CEeMMHAPCKOT0 3aHATHA, ONPEACTUTh MOPSJI0K €ro MpOBEIEHUs, BpeMs Ha OOCYXJAEHUE KaXKIOoro
yuebHoro Bompoca. Mcmonb30BaTh (POHTANBHBIA ONMPOC JaBas BO3MOXHOCTH BBICTYIHTH BCEM
CTYyAEHTaM, IPUCYTCTBYIOIUM HA 3aHATHH.

B 3aximounTenbHON 9acTH CEMHUHApPCKOTO 3aHSATHS CJIEIyeT MOJBECTH WTOTH: JaTh OLIEHKY
BBICTYIIJICHUH Ka)XJIOTO CTYZEHTa M y4eOHOM IpyMIIbl B 1IeIOM. PacKpbITh MON0XKUTENbHBIE CTOPOHBI
¥ HEIOCTAaTKH MPOBEIEHHOTO CEMHHAPCKOTo 3aHsATHS. OTBETUTHh Ha BOMIPOCHI CTY/EHTOB. BhInaTh
3aJjaHMsl JUI CAaMOCTOSITENIbHONW PabOThI IO MOJATOTOBKE K CJIEAYIOLIEMY 3aHSTHIO.

6.1.9 IlenecoobpaszHo B xoj1e 3alIUTHI peepaToB, 1a00pPaTOPHBIX padOT, KYPCOBBIX PabOT U
IPOEKTOB 3a/1aBaTh BBHICTYMAIOLUIUM U ayJUTOPUHU JOMOJHHUTEIbHbIE M YTOUYHSIOIINE BONPOCHI C
LeJIbI0 BBIICHEHUS UX MO3ULMHI MO CYIIECTBY 00CYK/1aeMbIX IPoOIIeM.

Bo3MosxHO mTpoBeieHne 3aHATUH U aTTeCTalluil B TUCTAHIIMOHHOM (hopMaTe ¢ MpUMEHEHUEM
cUCTeMBI TucTaHIoHHOT0 00yueHus yauBepcuteta (CI1O Mockosckoro [TonuTexa).

6.1.10 Tlopsnok mnpoBeneHHss pabOT B JUCTAHIMOHHOM (oOpMare YyCTaHABIMBACTCS
OTJICIbHBIMU  PACHOPSDKEHUSIMU MPOpPEKTOpa MO Y4yeOHOM paboTe W/WiIKM IeHTPpOM YyueOHO-
METOAMYECKON PaOOTHI.



12

6.2 MeTozmquKne YKazaHus 1Jisd oﬁyqamumxca 0 OCBOCHHUIO U CHUIIINHBI

6.2.1 CryaeHTy HEOOXOIUMO COCTaBUThH Ui ceOsi TpadUK BBIIOJHEHUs YUeOHBIX padoT,
npexycmorpennbix PIIJ] ¢ yu€rom TpeGoBaHWi JIpYrux IUCHMIUIMH, M3Y4YaeMbIX B TEKYyILEM
ceMecTpe.

6.2.2 Ilpu npoBeneHUU 3aHATUH W OPOLEAYP TEKYLIEH M NMPOMEKYTOUHOW aTTECTALUU C
UCIIOJIb30BAaHUEM HHCTPYMEHTOB HH(GOPMALMOHHONH 00pa30oBaTeNbHOM Cpelbl IHUCTAaHI[MOHHOTO
obpazoBanust ynusepcurera (CO Mockosckoro [lonurexa), kak BO BpeMsi KOHTAaKTHOM pabOTHI C
npernojaBaTesieM, Tak U BO BpeMs CaMOCTOSITENbHON paboThl CTYACHT JAOJDKEH O0ECIeyuTh
TEXHUUYECKYI0 BO3MOXXHOCTh JMCTAaHLUMOHHOIO IIOJAKJIIOUEHUS K CHUCTEMaM JIUCTAaHIMOHHOI'O
oOyuenus. IIpu OTCYTCTBMM TakOW BO3MOXHOCTHM OOCYIUTH CHUTYallMI0 C IpernojaBaTesieM
JUCLUIUIAHBI.

6.2.3 K npoMexyTOYHOW aTTeCTallMu JOIMYCKAIOTCS TOJIBKO OOYYaromInuecs, BHITOTHUBIINE
BCE BH/JIbI yueOHOH paboThl, MpeayCMOTpEeHHbIE pabouei mporpammoit nuctmrmianas (PI1IT).

7. ®OH OLIEHOYHBIX CPEACTB

7.1 MeToabl KOHTPOJISI M OLICHUBAHUSA Pe3yJIbTATOB 00y4YeHHs

KoHnTponb ycneBaeMOCTM M KadecTBa IOATOTOBKU IPOBOJUTCS B COOTBETCTBUU C
TpeOoBanusiMu "llonokeHuss 00 opraHuzanuu o0pa3oBaTeNbHOTO Ipolecca B MOCKOBCKOM
HOJUTEXHUYECKOM YHUBepcuTeTe".

JUJ11 KOHTpOJISI yCIIEBAEMOCTH M KauecTBa OCBOEHMSI JUCLUIUIMHBI HACTOALIEH MporpaMmoin
IPEIYCMOTPEHBI CIIEAYIOIUE BUJIbI KOHTPOJIS:

— KOHTPOJIb TEKYILIEH yCIIeBAEMOCTH (TEKYIIUIA KOHTPOJIb);

— IPOMEXKYTOYHAsL aTTeCTaLMs.

B mpornecce 0O0y4eHus: MCIONB3YIOTCS CICIYIOIIUE OICHOYHBIE (POPMBI CAMOCTOSTEIHHON
paboThl CTY/IEHTOB, OLIEHOYHBIE CPEACTBA TEKYILEro KOHTPOJS YCHEBAEMOCTH U MPOMEKYTOUHBIX
aTTecTalu:

— 0o0cyXJeHHe BOIIPOCOB MO U3YYEHHBIM TEMaM;

— cobecenoBanue / yCTHBIHN OIPOC;

Pa3HOYpPOBHEBBIE 33]1aUH;
—  KOHTpOJIbHBIE Pa0OTHI;
— TOJrOTOBKA K TECTUPOBAHHIO U TECTUPOBAHUE.

7.2 lIkana u KPpUTEPHH OLIEHMBAHUSA Pe3yJIbTATOB 00yUECHUS

[Tokazarenem olleHMBaHMsI KOMIIETEHIIMI Ha pa3IMYHbIX 3Tanax ux GOpMUPOBaHUS SBIISIETCS
JOCTH)KEHUE 00yYaOLIMMUCS TNIAHUPYEMBIX pe3yJIbTaTOB 00yUYeHHS M0 JUCHUIUINHE (MOIYJIIO).

®opMa MPOMEKYTOUHON aTTECTALMU: IK3aMEH.

ITpomesxyTouHas aTTectanus oOyyaromuxcs B GopMe sK3aMeHa IPOBOJUTCS 110 pe3yIbTaTaM
BBIMIOJTHEHUSI BCEX BUAOB Y4eOHOIl paloThl, MPEeIyCMOTPEHHBIX Y4YEOHBIM IUIAHOM IO JaHHOMN
JUCHHUIUTMHE (MOAYIIO), IPY 3TOM YUUTBIBAIOTCS PE3yJIbTAaThl TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH B
TeueHue cemectpa. OleHKa CTEMEHW JOCTHIKEHHUS OOYYaIOIMMHCS TUIAHUPYEMBIX PE3yIbTaTOB
o0yuyeHHs] 1O JAUCHUIUIMHE (MOJYJI0) IPOBOAUTCS TpenojaBareieM, BEAYIIUM 3aHATHS I10
JUCIUIIMHE (MOIYJII0) METOJIOM 3KCHepTHOM oleHKU. [1o uToram npomexyTouyHO! aTTecTaliu 1o
JUCHHUIUIMHE (MOJYJII0) BBICTABIISIETCS OLIEHKA OTIMYHO», «XOPOLIO», «yIOBIETBOPUTEIHHOY WU
«HEYIOBIETBOPUTEIBHOY.
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K npomexxyTouHO# aTTecTanuu JOMYCKAIOTCS TOJIBKO CTYACHTHI, BHIIIOJIHUBIINE BCE BHUJIbI
y4ueOHOM paboThl, IpeayCcMOTpEeHHbIe padoueilt mporpammoi no mucuumuinHe «lIpoektupoBanue
TETIOMACCOOOMEHHBIX aIlapaToBy.

IIIkaJjia onleHUBAHUSA Onucanue

Brinonuens! Bce BUbI yueOHOU pabOThI, MPEAyCMOTPEHHBIE YUeOHBIM
maHoM. CTyIeHT JEeMOHCTPUPYET COOTBETCTBUE 3HAHUW, YMEHHH,
HAaBBIKOB TMPUBEICHHBIM B TaOJMIAX [OKa3aTeled, Omepupyer
MPUOOPETEHHBIMH 3HAHUSIMH, YMEHUSMHU, HABBIKAMU, IPUMECHSET UX B
CUTyallMsiX TOBBIIIEHHON cnoxkHocTH. [Ipm 3TOM MoOryt ObITh
JIOTTYIICHBI HE3HAYUTEIbHBIC OMIMOKH, HETOYHOCTH, 3aTPYAHCHUS TIPU
AQHAJIMTUYECKUX OINepalusaxX, NepeHoce 3HAaHUW U YMEHUN Ha HOBBIEC,
HECTaHIAPTHBIC CUTYaIUH.

Brinonuens! Bce BUbI yueOHOU pabOThI, MPEAYyCMOTPEHHBIE YUeOHBIM
mwiaaoM.  CTyZeHT  JeMOHCTPUPYET  HEMOJHOE, MPaBUIBHOE
Xoporio COOTBETCTBUE 3HAHMI, YMEHUH, HABBIKOB MPHUBEACHHBIM B TaOIuIax
nmokaszaTenei, Jub0 ecaum Tph ITOM ObUM  JOmylieHbl 2-3
HECYIIIECTBEHHBIE OLITUOKHU.

BrImiostHeHBI Bce BUBI yAeOHOU PabOTHI, MPEAYCMOTPEHHBIC YUSOHBIM
mw1aHoM. CTyIeHT JEMOHCTPHUPYET COOTBETCTBHE 3HAHHM, B KOTOPOM
OCBeIlleHA OCHOBHAs, HAan0OJIee BayKHAS YaCTh MaTepHalia, HO IIPH ATOM
JIOTIYIIEHA OJIHA 3HAYUTENIbHAs OIMOKA MJIM HETOYHOCTD.

He BbmonHen oauH wiau  Oonee BHIOB ydeOHOW  paboOTHI,
MPEIyCMOTPCHHBIX y4eOHBIM IiaHOM. CTYAEHT JSMOHCTPHPYET
HEMOJIHOE COOTBETCTBHE 3HAHUM, YMEHUN, HABBIKOB MPHUBEJACHHBIM B
Tabmuuax ToKa3aTeslel, OMyCKaloTCsd 3HAYUTEIbHbIE OIIMOKH,
MPOSIBIIICTCS. OTCYTCTBHE 3HAHWMA, YMCHHW, HABBIKOB 110 PSIy
MOKa3aresei, CTyIeHT UCHBITHIBACT 3HAUUTENbHbBIC 3aTPYIHEHUS MPU
OTIEPUPOBAHUY 3HAHUSMHU M YMEHHSIMH MPU HX TIEPEHOCE HAa HOBBIE
CUTYAallUH.

O1ianyao

y,[[OBJ'I@TBOpI/ITGJ'IBHO

Hey,I[OBJ'IeTBOpI/ITCJ'ILHO

7.3  OueHo4Hble cpeacTBa

7.3.1. Texyiuii KOHTPOJIb
Jlnist mpoBeIeH!sI TeKYILEro KOHTPOJIS IPUMEHSIOTCA Cleaytole (JOpMbl: pa3HOYpOBHEBbIE
3a7ja4uM U 3aJIaHMs; 0K, COOOIIEHNE; YCTHBIN onpoc, codbeceJoBaHHE, TECT.

7.3.2. [IpomexxyTo4Has aTTeCTaIUs

[IpomexxyTouHasi arrecTanus MPOBOJUTCS HA COOTBETCTBYIOLMX (opmMaM o0O0ydeHus
cemecTpax B (popme dK3aMeHa.

DK3aMeH NMPOBOAUTCS MO OUIIETaM, OTBETHI MPEAOCTABISIOTCS MUCBMEHHO C MOCIETYIOIUM
YCTHBIM coOeceoBanneM. buiersr GopMUpyIOTCs U3 BOIPOCOB MPEICTABICHHOTO HIDKE repeyHs. B
OUJIET BKIIIOYAETCS J[Ba BOIPOCA M3 PA3HBIX Pa3/eioB JUCHUIUIMHBL U OJTHO MPAKTHYECKOE 3aJaHHeE.
[TepedeHb BOIPOCOB COOTBETCTBYET TeMaM, H3YUCHHBIM Ha JICKITMOHHBIX ¥ CEMHHAPCKHUX 3aHSATHIX
(mpunaraetcst). Bpemst Ha MOJrOTOBKY MMCbMEHHBIX OTBETOB — /10 40 MUH, yCTHOE coOece0BaHIEe —
10 10 MmuHyT.

7.3.3. Boripocsr 151 3aueTa/sK3aMeHa
1. OOu1re Bonpockl MPOEKTUPOBAHUS TEMIOMACCOOOMEHHBIX annapaToB.
2. TpeOGoBanusi, mpenbsABIsEMble K TEIJIOMAaCCOOOMEHHBIM  YCTPOWCTBAM  CHUCTEM
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MCKYCCTBEHHOI'O KJIMMaTa pa3jIM4yHOI0 Ha3HA4YEHUS.

3. Knaccudukanus TeniooOMEHHbIX annapaToB, IPUMEHSIEMbIX B CIEILHAIbHBIX CUCTEMAax
MCKYCCTBEHHOI'O KJIMMaTa U UX Ha3HauY€HUE.

4. OCHOBHBIE XapaKTEPUCTUKH KOMIIAKTHBIX TENJIO0OMEHHUKOB U METO/Ibl UX ONPEAEICHHUS.

5. Ocobennoct pacuéra kK0dpPuureHToB Teronepeaadyd u 3PPeKTUBHOCTH OpeOPEHHBIX
MTOBEPXHOCTEH.

6. ABTOMaTH3MPOBAHHOE IPOCKTHPOBAHNE TEIUIOOOMEHHBIX aIIaparosB.

7. Biok-cxeMbl MallMHHBIX METO/I0B ITPOEKTUPOBAHUS TEMJIOOOMEHHBIX aIlapaToB C yYETOM
OTHOCHUTEJIbHOCTH JIBXKEHUS TOTOKOB U (pa30BBIX MPEBPALICHUN TETNIOHOCUTEIEH.

8. Yuer orpaHn4eHuil Ha reoMeTpUUYecKie U GYHKIMOHAIBHBIE TApAMETPBI.

9. Meto/ip1 aHaNTM3a M BEIOOpA TTOBEPXHOCTEH TEIIOOOMEHA.

10. Metoas! onpeneneHust 3¢pHEeKTUBHOCTH TEIII000MEHa OpeOPEHHBIX TOBEPXHOCTEH.

11. AHanu3 OJHOMEPHBIX U JABYXMEPHBIX TEMIIEPATypPHBIX MOJEH B TEIUIOOOMEHHUKAX JUIS
pa3INYHbIX YCIOBUH TEIII000OMEHA C OKpYXKarollel cpeioi.

12. AHanu3 OJHOMEPHBIX U JABYXMEPHBIX TEMIIEPATypHBIX MOJEH B TEIUIOOOMEHHUKAX JUIsS
Pa3IMYHBIX CXEM OTHOCHUTEIBHOIO JBMKEHHS TEILIOHOCUTENIEH U PA3JINYHOIO XapaKTepa IIOTOKOB B
TJIaJIKOKAHAIBHBIX U JKATIO3UHHBIX TOPpax U MPH MONEPEIHOM OMBIBAHHH TPYOHOTO ITydKa.

13. IlpoekTHpoBaHHE  BO3AYLUIHO-)KUIKOCTHBIX  HCHAPUTEIBHBIX  TEMJI000MEHHHUKOB,
IpeIHa3HAYEHHBIX /111 pa0OThI B YCIIOBUSX MEPErPY30K U HEBECOMOCTH.

14. Croco0Obl cenapaly Bjard B HUCIAPUTEIbHBIX TemjaooOMeHHHKax. KanumnspHble u
IJICHOYHbIE UCTIAPUTEIIH.

15. OcobenHoctu IIPOEKTUPOBAHHUS TOIUIMBO-BO3YIIHBIX TEII00OMEHHUKOB.
MHOronoTOYHbIE TETII000MEHHHKH.

16. CneunanbHble TEIUIOTEXHUYECKHE YCTPOUCTBA CUCTEM OOECIEUEHUs TEMJIOBOTO peXuMa
KOCMHUYECKHX alapaTros.

17. Ten00OMEHHUKY BJIAXKHOTO BO3yXa.

18. HaznaueHue u npuHIUI padOThl XOJ0AUIbHO-CYILINIbHBIX arperaToB.

19. OcoGeHHOCTH KOHCTPYKIIMH U METOJIOB pacyeTa KOH/IEHCATOPOB OCYILIUTENEH.

20. Meronbl ynaneHust u cOopa KOHJIEHCaTa B YCJIOBUAX HeBecoMocTu. OCHOBBI pacueTa
KalMJUIPHBIX KOHJIEHCATOPOB.

21. Meroasl pacueTa MCHAPUTENBHBIX W MPOTOYHBIX TEPMOIUIAT JJIs  OXJIAKICHUS
PaIMo3IEeKTPOHHOTO 000PYIOBAHUS.

22. OnpenenexHue TeMrepaTypHbIX MOJEH B 30HE M0JIBOAA TEIUIOTHI.

23. Knaccudukanus KOHCTpYKLUUH panaTOPOB-U3IydaTeaeH.

24. DpheKTUBHOCTH U3TyUaromux peodep.

25. OnTuueckne CBOMCTBA M3IIy4arOLIUMX MOBEPXHOCTEH M MX BIMSHHUE HAa TEMIIEPATypHBIN
peXHUM paauaropa.

26. MeTozpl pacueTa paJilalliOHHBIX TEIUIO0OOMEHHUKOB.

27. Metoapl JOCTHMXKEHHUS 3aJaHHOW HAAEKHOCTH TMpPU CYLIECTBOBAHMM BEPOSITHOCTH
METEOPUTHOTO POOOs TOBEPXHOCTH.

28. ®u3ndecKue OCHOBBI MOJIIPHBIX TETJIOBOJIOB.

29. TeruioBble TpyOBbI U 3aMKHYThIE HCTIAPUTEIBHO-KOHICHCAIIMOHHBIE CUCTEMBI KaK MOJISIPHBIE
TEIIOBO/BI.

30. IIpuHiun ycTpoicTBa U pyHKIIMOHUPOBAHUS TEIIOBBIX TPYO.

31. Knaccudukamus TEmIoOBBIX TpyO IO TEMIEpaTypHbIM YPOBHSM, KOHCTPYKTHBHOMY
0(OpMIIEHHIO, OpTraHU3aIUH IBUKEHUS TEINIOHOCUTEIS, HA3HAYEHHUIO.

32. ®u3uyeckre yCcIoBUs MepeHoca Teria U Macchl B TEIUIOBBIX TpyOax, peXKUMBI UX paOOTHI.

33. IIpoekTHpoBaHUE TEIJIOBBIX TPYO C TOMOT€HHON (DUTHIIBHON CTPYKTYPOH.

34. CTpyKTypHBIE U IEPEHOCHbIE XapaKTEPUCTUKN TOMOTE€HHBIX (PUTHIIBHBIX CTPYKTYP.

35. I'mapoaMHaMUYECKUI U TEPMOJMHAMUYECKUI aHAJIU3 MTPOIIECCOB EPEHOCA TEIJIa U MACChl
B TEIJIOBBIX TpyOax ¢ ceryaTtoil pUTHUIIBHOM CTPYKTYpOH.
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36. AHanu3 pacnpeneneHus TEMIIEpaTyp 10 30HaM IEPEHOCa.

37. OrpaHnueHus TEIUIONEePeIaoIIel CIOCOOHOCTH TEIJIOBBIX TPYO.

38. MmxeHepHbIe METO/IbI pacyeTa CeTYaThIX TEIJIOBBIX TPYO M CIOCOOBI MPEACTABICHUS HX
pabouux XapaKTEPUCTHUK.

39. Homorpaduueckue MeTOAbl pacueTa M MOCTPOSHUS PabdOYMX XapaKTEPUCTUK U JIMHUHN
IPOBOJUMOCTH.

40. ITpoekTHpOBaHUE TEIUIOBBIX TPYO C T€TEPOreHHON (PUTUIBLHON CTPYKTYPOH.

41. OcobeHHOCTH ITepeHOca TeIIa U MacChl B TEIUIOBBIX TPYOaX ¢ aKCHaIbHBIMU U pe3b0OBBIMU
KalWJUISIPHBIMY KaHABKaMHU.

42. CTpyKTypHOE pacnpeeeHue KUJIKOCTH B €IMHUYHON KaHABKeE.

43. IHTEeHCUBHOCTD IIEpeHOCa TeIJIa IPU UCIIAPEHUH U KOHJEHCALUU KUAKOCTU Ha Pa3BUTHIX
HIOBEPXHOCTSX.

44. PerynupoBaHuE XapaKTEPUCTUK TEIUIOBBIX TPYO.

45. CnocoOsl peryaupoBaHus paboYnX XapaKTEPUCTUK TEIJIOBBIX TPYO.

46. IToHsTHE O YyBCTBUTEIBHOCTH U IPEENIaX PEryIUPOBAHUS.

47. BnusHue TteMmmepaTypsl U 00bEéMa HEMTpaJbHOIO ra3za Ha Hpees peryjJupoBaHUs
TEMIEPATYPHI.

48. OneHka BIMAHUS [JaBJICHUS 3allOJHEHMA M CIOco0a OXJaXIeHHs Ha pabouue
XapaKTEPUCTUKU T'a30PETyJINPYEMBIX TEIUIOBBIX TPYO.
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