MUHUCTEPCTBO HAYKH 1 BBICIIIET'O OBPA3OBAHUSA
POCCHIICKOM ®EJIEPAITMA
(De):[epaJIBHoe rocyaapCTBEHHOE 6IO).I)K€THO€ o6pa303aTeJleoe YUPEKACHUC
BBICIIIET0 00pa30BaHUs
«BopoHexckuit rocy1apCTBEHHbIH TEXHUYECKUN YHUBEPCUTETY

PABOYAS ITPOT'PAMMA
TACLUTIIHEIL

«TermnorasocHa0XeHUe ¢ OCHOBAMHM TEILUIOTEXHUKHA

HanpagJienue noaroroku 08.03.01 CtpouTtensecTBo

HpO(bl/lJ'lb MeHeKMEHT CTPOUTEIIBHBIX OpraHu3alun

Kpanudukanus BbINyCKHUKA O0akanasp
HopmaTuBHbIii nepuoj o0y4yenus 4 roua
®opma o0y4yeHHss OYHASA

I'ox Hauana noaroroBku 2023

led //—/:’:
ABTOp pOrpaMMsI 7@ [ /.M. Uynunos/

W.o. 3aBemyroriero kapeapoi
TerorazocHaOxeHus U //C/ ;
HedTerazoBoro aena /II.H. Kutaes/

PykoBoautens OIIOII mZ// /J1.B. 1lleBuenko/

Boponex 2023



1. HEJIA A 3AJIAYU TUCHAIIJINHBI
1.1. Heau AuCIUIIHHBI
[{eap u3ydeHHus] TUCHIUILINHBL: MPAKTHYESCKH U TEOPETUYCCKH MOATOTOBUTH
OyIQyImuX CIEIHAIUCTOB IT0 METOAAM IOJIYUYCHHS, TPpeoOpa30BaHus, TPAHCIIOPTA U
WCITOJIb30BAHUS TEIJIOBOM SHEPTHH, HAYYHUTh CTYJACHTOB OCHOBaM pacdera W IoJ-
O00opa OCHOBHOTO M BCIIOMOTATEIHLHOTO 00OPYIOBAHMS TEIJIOTEHEPUPYIOMINX yCTa-
HOBOK, TETUIOBBIX ITYHKTOB, CHCTEM TEILJIO- U Ta30CHAOKCHHSI.

1.2. 3agauu ocBOCHMSA TUCHUILIHHBI

DOpMUPOBAHUE Y CTYJICHTOB 3HAHUN TEIJIOTEXHUYECKONW TEPMHUHOJIOTHH,
3aKOHOB IOJYYEHUS U IPeoOpa3oBaHusl SHEPTUU, METOJ0B aHanu3a 3()PEeKTUBHO-
CTH UCIIOJIb30BaHUS TEIUIOTHI, PUHIIUIIOB JIEUCTBUSI, KOHCTPYUPOBaHUs, o0acTeit
MPUMEHEHUSI OCHOBHOTO M BCIIOMOTaTeIbHOTO O0OpYJIOBAHMS CUCTEM TEIJIOTa3o-
CHAOXKEHMUSI.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII
JucouninuHa «TermrorazocHa0XeHHe ¢ OCHOBAMH TEIUIOTCXHUKH» OTHOCHT-
¢ K JUCIUIUINHAM 00sg3aTeabHON yacTy 0s10ka b1.

3. MEPEYEHD IVIAHUPYEMBIX PE3VJIbTATOB OBYUEHUS 1O
JTUCHUILINHE

[Iponiecc m3ydenus nucUIUMHbI « Ternaora3ocHa0XeHne ¢ OCHOBaMH TeTl-
JIOTEXHHUKW HaIpaBJieH Ha (OPMUPOBAHUE CICTYIOIINX KOMIIETCHIINN:

OIIK-4 - CnocobeH ucmnoiib30BaTh B MPO(PECCHOHATBHON NeATEeIbHOCTH
pacnopsAIUTEIbHYIO U TPOCKTHYIO TJOKYMEHTAIUIO, a TaKKe HOPMAaTUBHBIC TIPABO-
BbIE aKThl B OOJIACTH CTPOUTEILCTBA, CTPOUTEIHLHON WHIYCTPUU U SKUIHUIITHO-
KOMMYHaJIbHOTO XO35ICTBA;

OIIK-6 - CnocoOGeH y4acTBOBaTh B MIPOCKTUPOBAHUH OOBEKTOB CTPOUTEIh-
CTBa U JKWJIUITHO-KOMMYHAJILHOTO XO351CTBa, B MOATOTOBKE PACUYETHOTO U TEXHU-
KO-3KOHOMHYECKOI0 00OCHOBAaHUHN MX MPOEKTOB, y4aCTBOBAThH B MOATOTOBKE IMPO-
eKTHOW IOKyMEHTAaIlM{, B TOM YHCJI€ C HUCIIOJIb30BAHUEM CPEJICTB aBTOMATH3UPO-
BAHHOTO MMPOCKTUPOBAHUS M BEIYUCIUTEIBHBIX IPOTPAMMHBIX KOMIIJICKCOB;

OIIK-10 - CnocobeH ocylecTBISITh U OPTraHU30BBIBATH TEXHUYECKYIO JKC-
IUTyaTalnio, TEXHUYECKOe OOCIYy)XKMBaHHE W PEMOHT OOBEKTOB CTPOMTEIHCTBA
W/WU KUIUITHO-KOMMYHATBHOTO XO35HCTBA, MPOBOJANTh TEXHUYECCKUI HAI30p U
IKCIIEPTU3y OOBEKTOB CTPOUTEIHCTBA.

Pe3yabTarsl 00yueHns, XapaKTepu3ylolue

Komnerenuus
chopMHUPOBAHHOCTH KOMIIETEHIIUN

OIIK-4 3HaTh TpeOOBaHUS HOPMATHMBHBIX IMPABOBBIX AKTOB, OIMpe-
JEJSIIOUMX MPUHATUE PEIIEHUH MNpU NPOECKTUPOBAHUU U
pacyeTe OOOpYAOBAHMS CHUCTEM TEIIOra30CHAOXKEHUsI WU
TEIJIOTEXHUYECKOTO 000pYyJIOBaHUSI C Y4€TOM TpeOoBaHUM




0€30IMaCHOCTH U SKOJIOTHYHOCTH

yMeTh OQOPMIISITH AJIEMEHTHI TPOSKTHONW JOKYMEHTAIH B
COOTBETCTBHUH C TPEOOBAHUSIMU HOPMATUBHBIX AKTOB

BJIaJICTh HABBIKOM HMCTIOJB30BAaHUS TUIIOBBIX CXEM TPHU pac-
9geTax CHUCTEM TEIUIOTa30CHAOKEHUS U TeIJIOTEXHIUYECKOTO
000py1oBaHUs

OIIK-6

3HAaTh METOJUKH MPOCKTHUPOBAHUS CUCTEM TEIJIOra3ocHad-
KEHHsI, pacueTa U Moa00opa TEMIOTEXHUYECKOTo 000pya0-
BaHUs

YMCTb IIPOCKTUPOBATE CUCTCMBbI TGHHOFaBOCHa6)KCHI/IH, pac-
CUHTBIBAaTh H HOI{6HpaTI> TCINIOTCXHHUYCCKOC 060py,HOBa-
HHUC, a TaKXC TIOTOBHUTH 00OCHOBaHHE DITHUX ITPOCKTOB,
Y4aCTBOBATh B IIOATOTOBKC HpOGKTHOﬁ JOKYMCHTAaIlH, B
TOM YHCJIC C HCIIOJIB30BAHHUCM CPCACTB aBTOMATHU3HPOBAH-
HOT'O IIPOCKTHUPOBAHHA M BBIYHCIUTCIIBHBIX ITPOTrPaMMHBIX
KOMIIJICKCOB

BJIAJICTb HABBIKOM IPHUHATHA IIPOCKTHBIX pemeHHﬁ

OIIK-10

3HAaTb Tpe6OBaHI/IH 1 0COOEHHOCTH OKCILTyaTaluu, TCXHUYC-
CKOI'0 O6CJ'IY)KI/IBaHI/IH H pEMOHTa CUCTCM TeIJI0ra30CcHa0-
KCHUA U TCINNIOTCXHUYCCKOI'O O60py,ZIOBaHI/I}I

YMETh MPOBOAUTH TEXHUYECKUN HAA30pP U IKCIEPTU3Y 00H-
€KTOB CHCTEM TEIUIOra30CHA0KEeHUS M TEIUIOTEXHUYECKOTO
000pynoBaHus

BJIaJIETh HABBIKOM MCIOJIb30BaHUSI MPUOOPOB KOHTPOJIS U
yuera

4. OB BEM JUCHUIIJINHBI

OO0mrast TpyA0eMKOCTh AUCIHUILIMHBI «Teruiora3ocHa0keHHe ¢ OCHOBAMH
TEINIOTEXHUKN) COCTaBIISIET 4 3.€.

Pacnipenenenre Tpy10eMKOCTH JUCIUTIIMHBI 110 BUAM 3aHITHHA

ouyHasi popma o0OyueHust

. Bcero | Cemectpsl

Bunpr yue6HOM paboThI HACOB 4
AyIUTOpPHBIE 3aHATHS (BCEr0) o4 o4
B Tom uncre:
Jlexuuu 18 18
[TpakTuueckue 3ausatus (113) 36 36
CamocTosiTeibHasi padoTa 90 90
KypcoBoii npoekrt + +
Buapl mpoMeXyTOUYHON aTTeCTallu - 3a4eT C N 4
OIICHKOM
OO6u1ast TPy 10€MKOCTb:
aKaJEMHYECKHUE YaChl 144 144
3a4.e]1. 4 4




5. COAEPKAHUE JUCIUIIJIMHBI MOAYJIs)
5.1 Copepixkanue pa3esoB TMCHMIIMHBI U pacnpeae/ieHHe TPYI0eMKO-
CTH 110 BHJAM 3aHATHH
o4Has popma 00ydeHust

HaunmenoBanme TeMbl

Conepxanue pasjena

Jlexiy

[Ipax
3aH.

CPC

Bcero,
yac

Texuuueckas
TepMOJUHAMUKA 3aKOHBI

TEPMOAUHAMUKHN

[Ipenmer tepmoannamuku. OnpeneneHue n3odapHou
yIEJIBHON TemnoeMKoCcTU. IlapaMeTpsl COCTOSHHUS.
Termora u paboTa kKak ()OPMBI Ieperadll SHEPTHH.
IlepBoe Hauamo TePMOAUHAMUKHY.

Ilonatne »HTaNBPNMU. AHAIUTUYECKOE BBIPAKCHUE
[IEpPBOr0 3aKOHA TEPMOJUHAMHKH 4epe3 SHTAIIBIIHIO.
Ilonsitue sHTponMu. BTOPO# 3aKOH TEPMOAMHAMUKHU.
Huxn Kapno.

IIpoueccsl cocTosAHus HaeanbHOro rasa. Ilonsrue
TETIIOEMKOCTH. BUIBI TEMIIOEMKOCTH U CBSA3b MEXAY
HuMu. Cmecn pabounx Ten. COOTHOIIGHHE MEXKTY
MaCCOBBIMH M OOBEMHBIMH JIOJISAMH.

IIporeccrl BomsHoro nmapa B PV, TS, wu iS — koopau-
Hatax. Ilapocunosoil nuxn Penkuna. Xapakrepucru-
Ka 9JIEMEHTOB CXEMBI: IIaporeHepaTrop, TypOuHa,
ooitneprr. Tepmuueckuit KIT/I mukima. Ileperpes ma-
pa. IIpomeccel apoccenMpoBaHUS BOISHOTO IIapa.
Bnaxsblil BO34yX, HapamMeTpbl BIIAXHOIO BO3IyXa.
Id- nmarpamma. TeopeTHYecKHid W MPAKTHYCCKUH
IIPOLIECCHI CYIIKH

14

24

Teopus TemoMaccooOMeHa

OCHOBHBIC TOHSATHUS U OIPEAENCHUS TEIIOMacco00-
meHa. TermomnpoBoarocTs. 3akoH Pypee. Temnonpo-
BOJHOCTH IJIOCKON M LWJIMHApPUYECKOHN creHku. Ten-
JIOU30JIAIOHHBIE MATEPHAIIBL.

Tennmonepenada yepes MIOCKYIO U IHIHHAPUIECKYIO
crenky. Koagpduiment Ttemmonepenaun. Temmnepa-
TYPHBIN HAIop MpH NMPSIMOTOKE, MPOTUBOTOKe. OCHO-
BBl pacuera TeIuI00OMEHHBIX ammapaToB. Buabl Tem-
JOOOMEHHBIX ammaparoB. Teronepenaya Temio00-
MEHHOTO amIapara THIa «Tpyba B TpyOe».
KonBektuHBII TerumooOMeH. OCHOBBI TEOPHUH TIOM0-
ous1. Terumootnava npu cBOOOTHON W BHIHYKAECHHOM
KOHBEKIIHH.

TermooTnaya npy KUTNEHUH W KOHAeHcauuu. Jlydu-
cThIil TerooomeH. 3akoH Credana-bombiiMana.

14

24

Tomnugo. ITpoueccot

Trope€HUA.

TBepoe TOIJIMBO, BHIBI, MapKa, COCTAaB M BBIXOJ
neryuux. CocTaB )HUIKOTO TOIUIMBA, IPUPOHBIH ra3.
Temnora cropanusi TorBa. OCHOBBI Ipoliecca ro-
pernsi TorumBa. OCOOSHHOCTH CXKUTAHHS TBEPIOTO,
JKHUJIKOTO U Ta3000pa3HOro TorumBa. CTeXHOMETpH-
YECKHUH aHaJN3 PEeaKklUH TOPCHUS.

O0bembl Bo3ayxa Ha ropenue. OObeMbl NPOIYKTOB
cropanus. DHTAJIbIMU MPOAYKTOB cropaHus. Teruio-
BOl OayjaHC KoTenbHOTrO arperara. OmnpeneneHue
pacxosa TOIUTMBA, CKMIAeMOT0 B TONKax KOTJIOB U
Tevye.

3amura OKpyXKarouieil cpeabl OT BPEIHBIX BHIOPOCOB
TOIIMBOKCIIONB3YIOINX YCTaHOBOK. OCHOBBI pacue-
Ta JBIMOBBIX TPYO mnedeil M KOTJIOB Ha paccenBaHHE
BPEIHBIX BEIIECTB B aTMOChepe.

14

24

ITpoMBlIlIIEHHBIE  TEXHOJIO-
TMYECKUE NEYU U KOTEJb-
HBI€ YCTaHOBKH

Knaccudukanust u ycTpoiicTBO MapoBBIX W BOJO-
TpeiHBIX KOTJIOB. TOMOYHBIE M TOPENOYHBIE YCTPOii-
CTBa TEXHOJIOTHYCCKHX KOTIIOB M Teued. TermoBoit
MMOBEPOYHBI pacyeT IJIEMEHTOB KOTEIFHOTO arpera-
ta. Pacuer TermioBoit cxembl KOoTenbHOW. Pacuer m
nox00p BCIIOMOTATEIbHOTO OOOPYIOBAaHUS KOTEIb-
HOH.

OCHOBBI TEIUIOBOTO M a3pOAMHAMUYECKOTO pacyera
TEXHOJOIMUECKUX Mevel U KoTioarperaroB. Taromy-
ThEBbIE YCTPONCTBA

16

24

Temnnocuabxenue

OCHOBHBIE BHIBI IEHTPAIN30BAaHHOTO TEIUIOCHAOMKE-
HUS: TeIUIO(UKAIUS U TEIUIOCHAOKEHUE OT KOTEelb-
HbIX. IX IOCTOMHCTBA ¥ HEAOCTATKH.

Knaccuduxanus norpebuteneif TEIIOTHI U METOIBI
onpeneseHus ee pacxooB. O0Iue 1 yaenbHbIE pac-

16

24




XOJBI JKHJIBIMH, OOIIECTBEHHBIMH M IPOMBIIIICHHEI-
MH 31aHUSIMA. YacoBBle W TOJIOBBIE PacXOJbl TEILIO-
THI OTJETBHBIMU BHIAMH HOTPEOHUTEICH.

YacoBele, CyTOYHbIE U TOJO0BbIe IrpaduKu HoTpedie-
HHS TETUIOTHI.

TennoHOCHTEIM U UX OCHOBHBIE XapaKTEPUCTHKH.
Bopsanele cuctembl TemocHaOXeHUS (3aKphITHIC,
OTKPBITHIE, OJJTHOTPYOHBIE, MHOTOTPYOHBIE).
[MpuHIMHIaTEHBIE CXEMBI HPHCOCIMHEHHS OTOILIe-
HUS, BEHTWIIIHH, TOPSTYET0 BOJOCHAOXKEHHS K BO-
JSTHBIM TETUTOBBIM CETSIM.

OOmue TpeboBaHUS K MPOKIAAKE TEIUIOBBIX CETEH.
O60opynoBaHHE TEIUIOBBIX CETEH

6 [T'a3ocHabxenue Cocras raza. Kimaccudukamms MmecTopoxIeHU.
CxeMbI TOPOJICKHX CHCTEM rasocHaOxeHus. TpyObl,
apMatypa ¥ 000pymoBaHHE Ta3oIpoBoIOB. HopMer
npoekTupoBaHus. Ilepexonsl depe3 IPEMSTCTBHE.
3amuTa TPYOOIPOBOIOB OT KOPPO3HMH. DIIEKTpHUE-
CKHE METOABI 3aIl[UTHI.

Knaccuduxanus norpedbureneir. Hopmsl motpebie-
Hus. Pacder rogoBoro morpebnenus rasa. Onpenene-
HHE PacyeTHBIX PACXOJ0B.

BaytpugomMoBbele rasomnpoBoibl. 'mapaBiauueckuit
pacder BHYTPUIOMOBBIX CETEH. 2 6 16 24
KOHCTpYKIIMM W XapaKTEepUCTHKH DPEryJIsiTOPOB JaB-
snennsa. Cxemsr I'PIT, HIPII, OT'PII, LIPY, KWII.
O06opynoBaHHe PETYISTOPHBIX TyHKTOB.

CocraB 1 c1tocoObl TPOU3BOJICTBA CKIDKCHHBIX yTIIe-
BopoponHbix ra3oB (CYI). CrocoObl mpou3BoacTBa
CVT Ha ra300eH3HHHBIX 3aBOJAX.

BritoBbie Ta30BBIe TpuOOpHL. KOHCTpyKIMH, Xapak-
TEPUCTHUKH, TEXHUYEeCKUe NaHHble. DyHKIMOHHMpOBa-
HHUE aBTOMAaTHUKH. EMKOCTHBIE M IPOTOYHBIE BOJO-
HarpeBaTe’Iy.

Htoro 18 36 90 144

5.2 llepeueHnb 1a00paTOPHBIX padoT
He npenycMoTpeHo yueOHBIM IJIaHOM

6. MIPUMEPHASA TEMATHUKA KYPCOBBIX IPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B cooTBeTcTBHM C y4eOHBIM TJIAHOM OCBOCHHE TUCIUTUIMHBI TIPEIyCMaTpH-
BAaeT BBINOJHEHNE KypPCOBOTO MPOEKTa B 4 cemecTpe A1 04HOM PopMbl 00yUeHUS.

[IpumepHas TeMaTuKa KypCOBBIX MPOEKTOB: «TermnorazocHadx eHne MHOTO-
KBapTUPHOTO KWIOTO AoMay; «['a3ocHaOxkeHHe MHOTOKBAapTUPHOIO KUIJIOTO I0-
May; «l'opsiuee BooCcHAOX EHNE MHOTOKBAPTUPHOTO KUIIOTO JoMay; «OTOIuIeHne
MHOTOKBAapTUPHOTO JKUJIOT0 JoMay; «PacueT TernaooOMeHHOTo anmapaTay.

3amaun, peraeMble MPH BBITTOJHEHUH KYPCOBOIO MTPOEKTa:

* MPOU3BECTH PACUET CHUCTEMBI TOPSIUEr0 BOJAOCHAOKEHUS MHOTOKBAPTHP-
HOTO KMJIOTO JI0Ma;

* MPOU3BECTH PACUYET CUCTEMBI Ta30CHA0KEHHUSI MHOTOKBAPTUPHOTO KHIIOTO
JI0Ma;

* IIPOU3BECTH PacyeT CUCTEMbI OTOIUIEHUS MHOTOKBAPTUPHOTO JKUJIOTO J10-
Ma;

* BBITIOJIHUTH TUIIOBOW pacyeT TeII000MEHHOTO anmapara.

KypcoBoit mpoekt Bkiarodar B cebst rpaduyecKyl0 4YacTb U PacCdeTHO-
MOSICHUTEJIbHYIO 3aMHCKYy.




7. OHEHOYHBIE MATEPHAJIbL 1151 HPOBEJAEHWA IIPOMEXKY -
TOYHOU ATTECTAIIMU OBYYAIOHIUXCHA 1TO JNCHUITJIMHE

7.1. Onucanue nmokasarejied u KpUTEPUEB OLCHUBAHUA KOMHeTeHHI/Iﬁ
Ha Pa3/iMYHbIX 3Tallax ux (l)OpMHpOBaHI/ISI, OIMHCaHHuEC IIIKAJI OICHUBAHUA

7.1.1 Tan Tekymero KOHTPOJIA
Pe3ynbrarhl TEKyHIEro KOHTPOJS 3HAHUM M MEXKCECCHOHHOW aTTeCTalluu
OLIEHUBAIOTCS I10 CIEAYIOLIEH CUCTEME:
«aTTECTOBAH»;
«HE aTTECTOBAH.

Kommne-
TEeHIHS

PesyabTaThl 00y4yeHus,
XapaKTepHu3youme
copMHPOBAHHOCTH KOM-
TeTeHIHN

Kpurepuu
OLICHUBAHUSA

ATTecTOBaH

He arTecroBan

OIIK-4

3HATh TpeOOBaHUS
HOPMATHBHBIX MPABO-
BBIX aKTOB, OTIPE/IEIs-
IOIINX TPHHSATHE Pellie-
HUIA TIPU [IPOEKTUPOBA-
HHUH U pacdeTe 000opy-
JIOBAHUS CHCTEM TEILIO-
ra3oCHa0XeHHS U Tell-
JIOTEXHUYECKOTO 000-
PyAOBaHUA C y4ETOM
TpeboBaHuii 6e3omac-
HOCTH U 3KOJIOTUYHO-
CTH

AxTHBHas paboTa Ha Ipak-
THYECKHX 3aHATUAX, OTBEYACT
Ha TEOPETHYECKNE BOTIPOCHI
MPH 3aIIATE KypCOBOTO MPO-
eKTa

BerinosHenue pabot B

CPOK, TIPEXyCMOTPEH-

HBIH B paboumnx mpo-
rpaMmmax

Hesrinonnenue pa-
00T B CPOK, TIpey-
CMOTpPEHHBI B pa-
004MX mporpammax

yMeTb 0hopMIISITh dJie-
MEHTBI IPOSKTHOM 10~
KyMEHTALlH B COOTBET-
CTBUH C TPeOOBaHUIMHI
HOPMAaTHBHBIX aKTOB

Pemenne craHgapTHBIX Mpak-
THYECKHX 337124, HaIlMCaHHe
KypPCOBOT'O IIPOEKTa

Brimonnenue pabor B

CPOK, IIPElyCMOTPEH-

HBII B pabouux Mpo-
rpamMmMax

Hesrinonnenue pa-
00T B CPOK, TIpey-
CMOTpPEHHBII B pa-
00uKX mporpammax

BJIaJIETH HABBIKOM HC-
I10JI30BAaHUS THUIIOBBIX
CXEeM IIpH pacueTax
CHCTEM TEILIOra3o-
CHa0XKeHUs U TEIIO-
TEXHUYECKOTro 000py-
JIOBaHHUS

Pelenune npukiaHeIx 3a71a4 B
KOHKPETHOH IpeaAMEeTHOH 00-
JIACTH, BBITIOJIHEHHUE TIIaHA
paboT 1mo pa3paboTKe KypcoBO-
r'O MPOEKTa

Brimonnenue pabot B

CPOK, IIPElyCMOTPEH-

HBII B pabouux npo-
rpamMMax

HeBeimonHenue pa-
00T B CPOK, TIpey-
CMOTpPEHHBII B pa-
00uKX mporpammax

OIIK-6

3HATh METOJMKH IIPOCK-
THPOBAHUS CHCTEM
TEIIOra30CHA0KEeHUS,
pacdera 1 moxoopa
TEIUIOTEX HUYECKOTO
000pynoBaHUS

AxTuBHas paboTa Ha Mpak-
THYECKUX 3aHATHIX, OTBEYACT
Ha TEOPETHUUYECKHE BOIIPOCHI
IPHU 3aIIUTE KypCOBOTO Mpo-
eKTa

Brimonnenue pabot B

CPOK, IIPeyCMOTPEH-

HBII B pabouux npo-
rpammax

Hesrinonnenue pa-
00T B CPOK, TIpey-
CMOTpPEHHBIH B pa-
604nx nporpamMMax

YMETb MPOEKTUPOBATH
CHCTEMBI TeIJIora3o-
cHa0XeHNs1, PAaCCUUTHI-
BaTh M MOJIOUPATh TEII-
JIOTEXHUYECKOE 000py-
JIOBaHUE, a TAKIKE TOTO-
BUTH 00OCHOBaHUE ITHX
IIPOEKTOB, Y4aCTBOBATh
B TIOJTOTOBKE TIPOEKT-
HOM JTOKYMEHTAIUH, B
TOM HYHCJIE C FCTIONIB30-
BaHUEM CPEICTB aBTO-
MaTH3UPOBAHHOTO TIPO-
EKTHPOBAHHUS M BBIUHUC-

Pemenne crangapTHBIX pak-
THYECKHX 3a71a4, HaIlMCaHHe
KypCOBOIO IIPOEKTa

Brimonnenue pabot B

CPOK, IPETyCMOTPEH-

HBIHA B pabodnx 1mpo-
rpammax

Hesrinonnenue pa-
00T B CPOK, TIpETy-
CMOTPEHHBIN B pa-
604nx nporpamMMax




JIMTEJIBHBIX IIPOrpaMm-
HBIX KOMIIJIICKCOB

BJIaJIETh HABBIKOM TPHU-
HATHS IPOEKTHBIX pe-
IIEHUN

Pemienne npukiagHbix 3a1a4 B
KOHKPETHOH MpeaMEeTHOH 00-
JIACTH, BBIIIOJIHEHHE TIaHA
paboT 1o pa3paboTke KypcoBO-
O IIPOEKTa

Brimonnenue pabor B

CPOK, IIPexyCMOTPEH-

HBII B pabouux Npo-
rpamMMax

Hesrimonnenue pa-
00T B CPOK, TIpETy-
CMOTPEHHBIN B pa-
604ux IporpamMMax

OIIK-10

3HaTh TPeOOBAHUSA 1
0COOEHHOCTH IKCILTya-
TallUH, TEXHHIECKOTO
o0CITy>)XKHBaHUS U pe-
MOHTa CHCTEM TeIlIora-
30CHA0KEHUS U TETIO-
TEXHUYECKOT0 000py-
JIOBaHHUS

AxTHBHas paboTa Ha Ipak-
THYECKUX 3aHATHUIX, OTBEYACT
Ha TEOPETHYECKHE BOTIPOCHI
IIPH 3aIUTE KypcOBOTO MPO-
eKTa

Brmonaenue pabdor B

CPOK, IIPeLyCMOTPEH-

HBIH B pabodnx mmpo-
rpammax

Hesbimonnenue pa-
00T B CPOK, TIpey-
CMOTPEHHBIN B pa-
004HX mporpammax

YMETH NPOBOJAUTH TEX-
HUYECKUI HaA30p U
IKCHEPTHU3Y OOBEKTOB
CHCTEM TeTIora3o-
CHAOXKEHUS U TeTIO-
TEXHUYECKOT0 000py-
JOBaHUS

Pemenue ctaHmapTHBIX IpaK-
THYCCKHUX 3aJia4, HAITMCaAaHHUC
KyPCOBOT'O IIPOEKTA

Berinosaenue pabor B

CPOK, IIPEyCMOTPEH-

HBII B pabouux npo-
rpammax

Hesrinonnenue pa-
00T B CPOK, TIpeay-
CMOTPEHHBIN B pa-
604MX IMporpammax

BJIaJICTh HAaBBIKOM HC-
TIOJIB30BaHUS IPHOOPOB
KOHTPOJIS U y4eTa

Pemenne nmpukinaaHeIX 3a71a4 B
KOHKPETHOH TpeIMETHOH 00-
JIaCTH, BHITIOJIHEHUE TIIaHA
paboT 1o pa3paboTKe KypcoBO-
T'O TPOEKTa

BerinosHenue pabor B

CPOK, TIPEXyCMOTPEH-

HBIH B pabouux mpo-
rpaMmmax

Hesrinonnenue pa-
00T B CPOK, TIpey-
CMOTpPEHHBIH B pa-
004MX mporpammax

7.1.2 ITan npoMe:KyTOYHOT0 KOHTPOJIS 3HAHUI

pe a1 o4HOM (hopMBbI 00YUEHUS IO YETHIPEXOAIILHOM CUCTEME:

«OTIIUYHO»,
«XOpPOoUIO»;

«KYAOBJICTBOPUTCIIBHO»
CKHCYHOBJICTBOPHUTCIILHO)).

Pe3ynbTaThl MpOMeKyTOUHOTO KOHTPOJIS 3HAHUM OIEHUBAIOTCS B 4 ceMecT-

Kommne-
TEeHIHS

Pe3yabTaTel 00yuenus,

XapaKTepHu3ylolue
copMUpOBaHHOCTH
KOMIIeTeHIIMH

Kputepuu
OLICHUBAHNS

OT1an4yHO

Xopomo

Ynosa.

Heynos.

OIIK-4

3HATh TPEOOBAHUS
HOPMAaTHUBHBIX NPaBO-

BBIX aKTOB, OIIpelie-

JIAKOMINUX OIPUHATUE
PpEIICHHUH TPU MPOeK-
THPOBAaHUH H pacyeTe
000py/IOBaHHs CUCTEM
TETUIOra30CHa0KeH s
" TCINIOTEXHHUYCCKOTO
000pynOBaHHUS C yue-
TOM TpeboBaHHi Oe3-

OIIACHOCTH U KOJIO-

THYHOCTH

Tect

Brmonnenne
Tecta Ha 90-
100%

Brimosnnenne
Tecta Ha 80-
90%

BrmonHenne
Tecta Ha 70-
80%

B tecte me-
Hee 70%
MIPaBUIIBHBIX
OTBETOB

YMeTb 0(OPMIISITH
9JIEMEHTHI IPOCKTHOM
JOKYMEHTALIUH B CO-
OTBETCTBUH C TpeOO-
BaHUAMH HOPMAaTHB-
HBIX aKTOB

Tect

Bremonaenne
Tecta Ha 90-
100%

Brimonaenne
Tecta Ha 80-
90%

BrmonaeHne
tecta Ha 70-
80%

B tecte me-
nee 70%
MIPaBHIIBHBIX
OTBETOB

BJIaACTh HABBIKOM
HCIIOJIb30BAHUSA TUIIO-
BBIX CXEM IIpHU pacue-
TaxX CUCTECM TCIJIOra-

Tect

Bremonaenne
Tecta Ha 90-
100%

Brimonaenne
TecTta Ha 80-
90%

BrmonaeHne
tecta Ha 70-
80%

B tecte me-
unee 70%
MIPaBHIIBHBIX




30CHA0KEHUS U TEI-

OTBETOB
JIOTEXHHUYECKOTO 000-
pyroBaHus
OIIK-6 | 3HaTh METOAMKH HPO- Tect Brinmonuenue | Beimonnenue | Bwimonnenue | B Tecte me-
CKTUPOBAHHS CUCTEM tecta Ha 90- | TecTa Ha 80- Tecta Ha 70- uee 70%
TennorasocHabKenus, 100% 90% 80% MPaBUIBHBIX
pacuera u mogdopa OTBETOB
TCINIOTCXHUYCCKOI'O
000pyIOBaHUS
YMETh MPOCKTUPOBATH Tect Brimmonuenue | Beimonnenue | Brimonnenue | B Tecte me-
CHCTEMBI TEIJIOra3o- tecta Ha 90- | TecTa Ha 80- Tecta Ha 70- nee 70%
CHa0KEHHs, PACCHH- 100% 90% 80% TIPaBUIBHBIX
TBHIBaTh U MIOAOHPATH OTBETOB
TCINIOTCXHUYCCKOC
obopynoBaHue, a Tak-
K€ TOTOBUTH 000CHO-
BaHUEC DTUX MIPOCKTOB,
y4acTBOBATH B IOATO-
TOBKE IPOEKTHOU
JIOKYMEHTAallU1, B TOM
YHCIIE C MCTIOJB30Ba-
HUEM CPEJICTB aBTO-
MAaTU3UPOBAHHOT'O
IPOCKTUPOBAHUA U
BBIYHCIIUTCIIBHBIX
MIPOrpaMMHBIX KOM-
IIJICKCOB
BJIaJIETh HABBIKOM Tect Brimonnenue | Beimonnenue | Breimonnenne | B tecte me-
TPUHATHS TIPOCKTHAIX tecta Ha 90- | TecTa Ha 80- Tecta Ha 70- uee 70%
pelIeHUH 100% 90% 80% MPaBUIIBHBIX
OTBETOB
OIIK-10 | 3Hath TpeboBaHHA U Tect Brimonnenue | Bemmonnenue | Breimonnenue | B Tecte me-
0COOCHHOCTH KCILIY- tecta Ha 90- | TecTa Ha 80- Tecta Ha 70- uee 70%
aTanyH, TCXHUICCKOTOo 100% 90% 80% MIPaBUIIBHBIX
00CITyKMBaHUS U pe- OTBETOB
MOHTA CHCTEM TEILIO-
ra3ocHa0XeHHs U
TCINIOTEXHUYCCKOI'O
000pynoBaHus
YMETh IPOBOJIUTH Tect Brinonnenue | Boimonnenue | BrimonHenue | B Tecte me-
TEXHHYECKMH Ha30p tecta Ha 90- | Tecta Ha 80- Tecta Ha 70- unee 70%
U DKCIIEPTH3Y 00bEK- 100% 90% 80% MIPaBUJIbHBIX
TOB CHUCTEM TEIIOora- OTBETOB
30CHA0KEHUSI U TeTl-
JIOTEXHHYECKOTO 000-
pyloBaHMs
BJIaJIETh HABBIKOM Tect Brimonnenue | Beimonnenue | Breimonnenne | B tecte me-
UCTIOJIb30BAHMS TIPH- tecta Ha 90- | TecTa Ha 80- Tecta Ha 70- nee 70%
GOpoB KOHTPOJIs 1 100% 90% 80% MIPAaBUIIBHBIX
yuera OTBETOB

YMeHHii, HABBIKOB M (WJIN) ONBITA 1eATEJIbHOCTH)

HHUIO

1. IlepBblii 3aKOH TEPMOTUHAMUKH GOpPMYJTHPYETCH ...
a) €CJIM B MPOIIECCE UCUYE3aET HEKOTOPOE KOJIMYECTBO TEIJIa, TO BOZHUKAET PaBHOE
€My KOJMYECTBO MEXaHUYECKOM SHEPTUH U, HA00OPOT, IPU COBEPIICHUH MEXaHU-

4yecKoi paboThl BO3HUKAET PABHOE 3TON pabOTEe KOJIMUECTBO TEIlIa;
0) C,- Cv=R;

B) TEIUIOTa cama co00i He MepexoquT OT 0OJee HArpeToro Teina K MEHe Harpero-

My, 0OpaTHBIN TIepex0]] HEBO3MOKEH;

7.2 TlpuMepHbBIii NMepevYeHb OLEHOYHBIX CPeacTB (THMOBbIE KOHTPOJIb-
Hbl€ 33/IaHUS WJIH HHble MAaTepPHAJIbl, HEOOXOAMMbIE VISl OLEHKH 3HAHMM,

7.2.1 IlpuMepHbIi NepevyeHb 3aJaHUH IS MOATOTOBKM K TeCTHPOBa-




T') B PUPOJI€ BCE MPOIECCH OOPaTHUMBI.

2. TemyionpoBOAHOCTH — ITO ...

a) MOTJIOIICHUE YHEPTUM U3TYUYCHHUS APYTUM TEJIOM;

0) MOJIEKYJIIPHBIN CITOCO0 Mepeiaun TeIUIOTHI;

B) IpoIiecc MpeoOpa3zoBaHusl BHYTPEHHEN SHEPTUU Tejla B SHEPTHIO AJIEKTpOMar-
HUTHBIX BOJIH;

) IepeMelIeHre U MepeMEIINBAaHNE HEPABHOMEPHO HATPETHIX KUJIKOCTH WIIM rasa.
3. KoappuumenT temionepenadyu xapakrepusyer HHTEHCHUBHOCTH Iepexavn
TEeIJIOTHI ...

a) OT OJIHOTO TEIUIOHOCUTEJISI K APYTOMY Uepe3 pa3AeisoNIyIo UX CTEHKY;

0) 3a CYET TEIIONPOBOIHOCTH;

B) 3a CYET KOHBEKIIHH;

I') OT MOBEPXHOCTH TBEPJIOTO TeJIa K OMBIBAIOIIEH €€ KHUIKOCTH.

4. B cocTaB TBEpOIr0 OPraHUYeCKOro TOIJIMBA BXOJAUT FOPHOYHI 3JIEMEHT ...
a) METaH;

0) Biara;

B) yIJIEpO;

T) 307a.

5. OgHUM U3 OCHOBHBIX 3JIEMEHTOB ra30TYPOMHHOTO JABUIaTeJIsl SIBJISETCH ...
a) peayKTop;

0) pereHepaTUBHBIN TETUIOOOMEHHHUK;

B) JIONATOYHBIA KOMIIPECCOP;

T') IOPIIIHEBOW KOMITPECCOP.

6. TOKCMYHBIM KOMIIOHEHTOM MPOAYKTOB CTOPAHNS TOIJINBA SABJISKOTCA ...
a) okcuy azora NO,;

0) BonsHOM map H,0;

B) yriekucisiil raz COo;

r) a30T Na.

7. CeTeBble, NOANUTOYHbIC U CTATHYECKHE HACOCHI TEIJIOBOI ceTH MoA0upa-
I0T:

a) Mo pacxomuy;

0) 1Mo Hamopy;

B) 110 MOIIIHOCTH;

I) 0 PacXo/y U Haropy.

8. Jlasi Tpyd TemaoBBIX ceTeld AuaMeTpoM cBbime dy250 MM NMpUMEHSIIOTCS
KOMIIEHCATOPHI. ..

a) CaJIbHUKOBBIC;

0) [T-o6paznbie;

B) S-00pa3HbIe;

r) 2-00pa3HbIe.

9. K razonpoBoagaM HM3KOI0 IaBJICHUS OTHOCATCS ...

a) ra30IpoBO/JIbI C U30BITOYHBIM JaBJIeHUEM Ta3a 110 6 klla;

0) ra3onpoBOIbl ¢ M30BITOYHBIM JaBieHHeM raza 1o 5 klla;

B) T'a30MPOBObI C U30BITOYHBIM naBieHueM raza jo 10 klla;

I') ra30IPOBO/IbI ¢ M30BITOUHBIM JaBiieHreM raza no 15 klla.

10. 'mapaBiauyeckuii pacyeT ra3onpoBoaa He0OXo MM J1JIA ...

a) oIpeJieNIeHUs B3KOCTU U CKOPOCTH ra3a;



0) onpeneseHns pacXxo/I0B ra3a U yIeJIbHbIX IOTEPh AABJICHMUS;

B) OomnpejeNeHusl JUaMeTpOB ra3onpoBOJOB, 00ECIEUNBAIOIINUX MIPOMYCK HE00XO-
JUMBIX 00BEMOB Ta3a Mpu JAOMYCTUMBIX Nepenagax JaBICHUS;

T') ONIpe/IeIeHNs PacX0J0B U CKOPOCTH rasa.

7.2.2 IllpuMepHbIii NepevyeHb 3aIaHUI I PellleHUs] CTAHAAPTHBIX 3a71a4

1. PaGora c:xkatusi rasza 25 JI:x. U3smenenue BHyTpeHHeid 3Hepruu 30 x/lxk.
CienoBaTeJILHO ...

a) mojBoiuMas Teriora pasHa 0 Jx;

0) moaBoMMas TerioTa paBHa 55 JIxk;

B) ITOJ[BOJIMMAs TeIUIoTa paBHa 65 JIk;

I') MOJIBOJIMMas TerjioTa paBHa 75 JIx.

2. Yemy paBHa TeMImepaTypa uaeaJbHoOro rasza t> B mpomecce 1-2 t; = 120 °C?

P p2 =8 MITa

| p1:2

a) 480 °C;
0) 120 °C;
B) 1299 °C;
r) 960 °C.

3. UeMy paBHA BHYTPEHHSIsl JHepPrusi WAeajbLHOro ra3a Uz, ecam U; = 1000
k/:x/kr, a B npouecce 1-2 moaseaeno temio g = 500 k/lxx/kr?

P p2 =4 Mlla

I p1:1

a) 1000 xJ[x/kr;
0) 4000 xJ>x/kr;
B) 1500 xJIx/kT;
') MaJIO JAHHBIX.
4. YkaxkuTe BbIpa:keHHe, HEBEPHoe /1151 nmpouecca 1-2.

p

_ 52

a)q =AU+ p(Vz _Vl);
0) g=Ai-p(v,—V,);

B) =i, —i,;
F) q:Cp(tZ _t1)-



5. Kakoe BbIpa:keHHe HecIpaBeJIMBO AJs npouecca 1-2?

— 32

v, .
a)p1=pzv—2,

1

0) I = plvlln&;
2

B) q :T(Sl _Sz);
T, »

r) v, = VlT_j :

6. Martepuan ¢ KakuM KO3(p(PUUHUEHTOM TEIIONPOBOJIHOCTH NPOIYCKAET Ye-

pe3 ce0s1 MeHbIle TeIJIOThI:

a) 0,1 Br/m rpan;

0)5 B1/Mm rpag;

B) 25 B1/M rpan;

0,15 Bt/™m rpan.

7. Mapka koriaa IKBp o3nauaer:

a) Byx0apabaHHBIN KOTEN BOASHOW PEKOHCTPYUPOBAHHBIM

0) nByxOapabaHHbIN KOTEN BEPTUKAIbHBIN PEKOHCTPYHPOBAHHBIN
B) AByX0apaOaHHBIN KOTET BOJOTPYOHBIM PEKOHCTPYUPOBAHHBIM
I') IBYXXOJ0BOW KOTEN BOJOTPYOHBII PEKOHCTPYUPOBAHHBIN

8. laBiaenue 10 m.BOa.CT paBHO:

a) 0,1 MIla

6) 0,1 krc/cm?

B) 735,6 MM.pT.CT

r) 10 ar.

9. HopmaibHBIMH YCJIOBUSIMU NIPUHSATO CYUTATH

a) p=101325 Ila, T=273,15 K

0) p=760 mm.pT.cT, t=0 °C

B) p=101325 Ila, t=20°C

r) p=101,325 I1a, T=273,15 K

10. 3nayeHune yHUBepCAJbHOM ra3oBoi mocrosiHHoi Ry, k/x/(kmoJb K) paB-
HO:

a) 83, 14

0) 848

B) 8,314

r) 0,8314

7.2.3 IlpuMepHbIii IepeveHb 3aJaHMIl 1S pelleHus] MPUKJIATHBIX 32124

1. YeMy paBeH TemI0BO#l NMOTOK, Mpoxoasamuidi yepe3 10 M2 mI0ckoi CTeHKH
TouHoi 100 MM, eciiu TemmepaTrypsl Ha nmoBepxHocTsix creHku 100 0C un
90 0C, ko3punuent remwtonposoanoctu 0,5 Br/m°C



a) 500 Br;

0) 5 B;

B) 1 BT;

r) 1000 Br;

2. YeMy paBeH TeILUIOBOM NMOTOK, NMPOXOASAINMH 4Yepe3 1M TpyOBI AUMETPOM
272/100 mm, ecau TemnepaTypbl Ha noBepxHocTsax crenku 100 °C u 90 °C, ko-
3 Punuent renaonposognocru 0,5 Br/m°C

a) 10 Br;

0) 100 Br;

B) 31,4 Br;

r) 3,14 Br;

3. Hopma pacxoaa BoabI Ha ropsiuee BOJAOCHAOKeHUE HA OJHOT0 YeJIOBEKA B
CYTKH JJIfl >KWIbIX 31aHMH. ..

a) 100 n/cyT;

0) 120 n/cyT;

B) 150 n/cyT;

r) 50 n/cyr.

4. BpiOepuTe OXHOCTYNEHYATYI0 NMAPAJLICJbHYI0 CXeMy BOJAOINOAOIpeBaTe/Ib-
HOM YCTAHOBKH TrOpsiyero BOJAOCHAOKEeHHS:

==
') HET MPaBUJILHOTO BapHaHTa OTBETA.

5. KakoB BepxHUil mnpees B3pbIBAeMOCTH ra30B03XYyIIHOI cMecH?

a) 1% mo metany;

0) 5% mo meTany;

B) 15% 1o merany;

r) 30%.

6. Ykaxxure rooBoii rpapuk pacxoaa TemioThl 10 NPOAO/LKUTEIbHOCTH:
a) Q
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7. YKaxuTe IMTOBYI HEMOABHKHYIO OIIOPY:

a) 51{3/1
55 Bui A
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8. IIpu ycTaHOBKe Ha KyXHe ra30BOil IVIUThI C YeThIPbMS FOpPeJIKAMHU reoMeT-
pu4yecKuii 00beM NnoMelieHus J0J2KeH ObITh He MeHee:

a) 8 m3;

0) 10 M*;

B) 12 M?;

r) 15 M.

9. Kakoe MakcHUMa/IbHOE 3HAYEHHME JaBJIeHHUsI MPUPOJAHOIO ra3a B CeTsX ra-
30M0TPedIeHUs] HA TEPPUTOPHUH MOCeIeHUit?

a) 2,5 MlIla.

0) 1,2 MIla.

B) 0,6 MIla.

r) 0,005 MIIa.

10. TaBieHue cpadaTbIBAHUA NMPEAOXPAHUTEIBLHO-COPOCHOIO KJIAaNAaHa, yCTa-
HaBauBaeMoro B I'PII, cocTaBjisieT oT BeJIMUMHDBI BLIXOHOI'O JJaBJIEHHS Ira3a:
a) 5%;

0) 10%;

B) 15%;

r) 25%.

7.2.4 TlpumepHbIii NepevyeHb BONMPOCOB ISl MOJATOTOBKHU K 3a4eTy ¢ OLeHKOM

1. [Ipeamet Tepmoaunamuku. [lapameTpsr cocrosiuus. Temnora u pa6o-
Ta KaK (hOpMbI TIepeIaun YHEPTUH.
2.  llonsiThe HSHTANBNHMHU. AHAJTUTUYECKOE BBIPAKEHHE TMEPBOTO 3aKOHA

TEPMOJMHAMUKHU Yepe3 dHTaIbnu0. [loHsTue a3nTponuu. Bropoi 3aKoH TepMoau-
Hamuku. [{uxn Kapho.

3. [Iporecchl cocTosiHUA HACANBHOTO rasza. [loHSATHE TEMI0eMKOCTH.
Buapl TenmnoemMKkocTd U CBS3b MeXay HUMH. Cmecu padouux Ten. CooTHOIIEHHE
MEXK]Ty MaCCOBBIMU U OOBEMHBIMHU JIOJISIMHU.

4. [Tporueccel BoasiHoro mapa B PV, TS, wu IS — koopaunarax. [Tapocu-
70BOM IMKN PenknHa. XapakTepuCTHUKA JEMEHTOB CXEMBI: ITapOreHepaTop, Typ-



ouna, 6oinepol. Tepmuueckuit KI1/] mukna. [leperpes mapa.

5. Ilpoueccel npoccennpoBaHus BOASHOIO mapa.

6.  Bnaxsblii Bo3myX, mapaMmerpsl BiakHOro Bo3myxa. ld- mmarpamma.
TeopeTndyecknii 1 NPAKTUYECKUI TPOLIECCHI CYILIKH.

7. OcHOBHbBIE TIOHATHS M ONpeAeNeHUs TeromMaccoooMena. Ternonpo-
BOJAHOCTb. TeII0U30ALIMOHHBIE MAaTEPHUATIBI.

8. 3akoHn @ypbe. TemIonpoBOAHOCTh IUIOCKOM H UUIMHIPUYECKOU
CTCHKH.

9.  KonBektuHbI TemnooomMeH. OcHOBBI Teopuun nonodus. Temnoortna-

Ya Mpu CBOOOJITHOM M BBIHYX JACHHOW KOHBEKIIUH.

10. Jlyyuctsiii TermmooOMeH. IloHsTHe aOCOMIOTHO YEpHOTro Tena. 3aKOH
Kupxroda. 3axon Credana-bonpiimana.

11. TennooOMeH M3Ty4YE€HHEM MEXKIY MapauieIbHbBIMU MOBEPXHOCTSIMU
/mnactuHamu/. [IpuBeaeHHbIN KO3PPUIUEHT U3TyUYEHHUS.

12. Temnnomnepenaya yepe3 IUIOCKYIO U IMIJIMHAPUYIECKYIO cTeHKY. Koad-
(bULMEHT TerIonepeiayu.

13.  OcHOBBHI pacyeTa TEIUIOOOMEHHBIX anmapaToB. Buabl TemmooOMeHHbBIX
anmapartoB. TeMIiepaTypHbIi Harop IpH MPSIMOTOKE, IPOTUBOTOKE.

14. Temnora cropanusi TorumBa. OCHOBBI MpoOIECcCa TOPEHHS TOIUIMBA.
Oco0eHHOCTH CHKUTAHUSI TBEPIOTO, KUAKOTO M ra3000pa3Horo TorimBa. CTexuo-
METpPUYECKUIN aHanu3 peakiuu ropenus. O0beMbl Bo3ayxa Ha ropeHue. OObeMbl
MPOJYKTOB CrOpaHusi. DHTAJIBIIUU POTYKTOB CTOPAHHUSI.

15. TemnoBoii 6anaHc KoTenbHOro arperata. OnpeaeneHue pacxoja TOII-
JIMBA, CYKUTaeMOr0 B TOMKAaX KOTJIOB U MEUeH.

16. 3ammra OKpy’)Kaloliei cpeabl OT BPEAHBIX BBIOPOCOB TOILIMBOMC-
MOJIB3YIOMIMX YCTaHOBOK. OCHOBBI pacueTa JBIMOBBIX TpYyO Iededl W KOTJOB Ha
paccenBaHMe BpEAHBIX BEIIECTB B aTMochepe.

17. Knaccudukauus u yCTpoHCTBO NapOBbIX U BOJOTPEHHBIX KOTJIOB.

18. TomouHbIe W TOPEIOYHBIC YCTPOWCTBA TEXHOJOTUYECKUX KOTIIOB U
TIEYEH.

19. Pacxox TorummBa i TPOU3BOICTBA TETUIOBOM YHEPTHUH.

20. Hcmonp30BaHWE HETPAJAMIIMOHHBIX MCTOYHHKOB SHEPTHH JUIS TEILIO-
CHAO0XKEHHS.

21. OcHoOBHBIC BUBI IICHTPAIN30BAHHOIO TEIUIOCHAOKECHHS: TEIIO(hHKa-
U ¥ TETUIOCHA0KEHUE OT KOTEIbHBIX. X TOCTOMHCTBA M HEIOCTATKHU.

22. Knaccudukamus moTpeOUTeNe TEIIOTH U METO/IBI ONPE/ICTICHUs €
pacxonoB. O0mMe U yaeabHBIE PACXOJbl KIJIBIMU, OOIIECTBEHHBIMUA U TPOMBIIII-
JICHHBIMH 37JaHUSMU. YacoBbI€ U TOIOBBIE PACXOABI TEIJIOTH OTACIBHBIMU BUIAMU
OTpeOuTENCH.

23. YacoBble, CyTOYHBIE U TOJIOBbIE rpaduKu MOTPEOIECHUS TEIIOTHI.

24. TemnjaoHOCUTENTU U UX OCHOBHBIE XapaKTEPUCTUKU. BoasiHbIE cHCTEMBI
TeIUIOCHA0XEHUS (3aKPBIThIC, OTKPHITHIE, OTHOTPYOHBIC, MHOTOTPYOHBIE).

25. IlpuHuunuanbHble CXeMbl NMPUCOEAMHEHUS] OTOIUICHMS, BEHTWISALINH,
ropsiYero BOAOCHA0XKEHUS K BOJSIHBIM TEIIOBBIM CETSIM.

26. OOmme TpeOoBaHUs K MPOKJIAAKE TEIUIOBBIX ceTed. OOopynoBaHUE
TEIUIOBBIX CETEH.

27. Cocras raza. Kmaccudukammsi MECTOPOXKICHUN.



28. (Cxema TpaHCHOPTHUPOBKH raza U3 CKBaXXHMHBI 10 TOPOJa MOTpeOUTEs.

29. Cxembl TOPOJCKHUX CHCTEM TrazocHaOkeHwus. TpyObl, apmarypa u 000-
pyaoBaHue TrazonpoBojoB. HopMmbl mpoektupoBanus. [lepexonbl yepes mpemsT-
CTBHE.

30. 3amwuTa TpyOONMPOBOAOB OT KOPPO3UHU. DIEKTPUUECKHUE METOIbI 3a-
IIUTHI.

31. Knaccudukamms cuctemM ra30CHa0KeHUS.

32. BHyTpuUIOMOBEIE Ta30MPOBOJBI. [ MAPABIMYECKHUA pacyeT BHYTPHUIO-
MOBBIX CETEH.

33. KOHCTpyKIIMM W XapakTEpUCTUKU PETyIATOpOB aaBieHUs. CXeMbl
['PI1, HIPIL, LIPY, KUII. O60pynoBaHue peryiasiTOPHbIX MyHKTOB.

34. berToBble Ta3oBbie MPUOOPHL. KOHCTPYKIINY, XapaKTEPUCTHKH, TEXHU-
yeckue JaHHble. OYHKIIMOHUPOBAHNWE aBTOMATUKH. EMKOCTHBIE M MPOTOYHBIE BO-
JIOHarpeBaTeu.

7.2.5 IlpumepHbIii MepevyeHb BOMPOCOB /IJIs1 MOJATOTOBKHU K IK3aMeHY
He npedycmompeno yuebnvim nianom

7.2.6. MeTo1uKAa BBICTABJIEHUS OLIEHKH NMPHU NMPOBEIeHNUH MPOMEKYTOY-
HOM aTTecTaluun

3adeT ¢ OLEHKOW MPOBOAMUTCS MO BONPOCAM WIIM TECT-3aIaHUSIM ITPOBEPSIO-
HIETO.

1. Ouenka «OTIMYHOY» CTABUTCA, €CIU CTYACHT JIEMOHCTPUPYET MOJIHOE T0-
HUMaHHE BONPOCOB M 3ajanuii. Bce TpeOboBaHus, penbaBIsSeMble K 33/JaHUIO BbI-
MOJTHEHBI.

2. Ouenka «XopoIlio» CTAaBUTCS B CiIy4yae, €ClId CTYIECHT AEMOHCTPUPYET
3HAUYUTEJIbHOE TTOHMMAHHUE BOMPOCOB W 3ajaHuii. Bece TpeOoBaHus, mpeabsBlsie-
MBbI€ K 33JJaHUIO0 BBITIOJIHCHBI.

3. OueHka «YIOBJIETBOPUTEIIBHO» CTABUTCS B Clly4yae, €CIU CTYICHT Je-
MOHCTPUPYET YaCTUYHOE MMOHUMAaHUE BOMPOCOB U 3aJlaHuil. BoJbIIMHCTBO TPeOOo-
BaHUH, IPEABSIBISIEMBIX K 3aJJaHUIO BBITIOJIHEHBI.

4. Ouenka «HeynoBIeTBOPUTEIBHO» CTAaBUTCS B Cydae, €CJIU CTYJICHT Jie-
MOHCTPHUPYET HEOOJIBIIIOC TOHUMAHKUE BOMIPOCOB U 3ajaHuil. MHorue TpeboBaHus,
NPEABABIAEMbIC K 3aJJaHUIO HE BBIMOJHEHbI. CTYAEHT IE€MOHCTPUPYET HEMTOHUMA-
HUE BOMPOCOB U 3aJaHuil. Y CTyneHTa HeT oTBeTa. He ObIjI0 MOMBITKH BHITIOJHUTH
3a/IaHueE.

Tect conepxut 10 TeopeTnueckux BonpocoB. OTBET HA TEOPETUUECKHUI BO-
IIPOC B TECTE OIlCHHUBaeTCs B 1 Oa.

1. Ouenka «HeynoBiaeTBOPUTEIBHO» CTABUTCA B CIlydae, €CJIA CTYACHT
HaOpayi 6 6aIoB ¥ MEHBIIIE.

2. Onenka «Y A0BJIETBOPUTEIBHO» CTABUTCA B CiIydae, €Clid CTYICHT HaOpal
7 GanyoB.

3. Ouenka «XopoIi10» CTaBUTCS B ClIydae, eClu CTYJIeHT HaOpan 8 0asios.

4. Onenka «OTJIMYHO» CTABUTCS, €CJIM CTYIeHT Habpain 9 wim 10 6auos.



7.2.7 TlacniopT OLIEHOYHBIX MATEPHAJIOB

KonTponupyembie pa3aensl (TeMbl) Kon . |HaumMeHoBaHHE OLICHOYHOTO
Ne i/t KOHTPOJIUPYEMOM
JACIUILTUHBI cpencTBa
KOMITCTCHIIH
1 TexHuueckas TepMOJIMHAMUKA OIIK-4, OIIK-6, |Tect, 3a4eT ¢ OIIEHKOM, yCT-
3aKOHbl TEPMOJIMHAMUKHU OIIK-10 HBII OIIPOC
2 Teopus TermmomaccooOMeHa OIIK-4, OIIK-6, [Tect, 3aueT ¢ OIEHKOM, yCT-
OIIK-10 HbIi onpoc, KIT
3 Tomugo. [Ipoteccsl ropenus OIIK-4, OIIK-6, [Tect, 3a4eT ¢ OIEHKOMH, yCT-
OIIK-10 HBII OMPOC
4 [Mpomernennsie Texnonornyeckue |  OIIK-4, OTIK-6, |Tecr, 3a4eT ¢ OLEHKOH, yCT-
1€YX U KOTEJIbHbIE YCTAaHOBKHU OIIK-10 HBII OITPOC
5 TermmocHabxeHne OIIK-4, OIIK-6, [Tect, 3aueT ¢ OI[EHKOH, yCT-
OI1K-10 Hbli onpoc, KII
6 I'azocHabOxxeHue OIIK-4, OIIK-6, [Tect, 3aueT ¢ OI[EHKOH, yCT-
OI1K-10 Hbli onpoc, KII

7.3. MeToauueckue MaTepuasibl, ONpeaesonue Npouexypbl oleHnBa-
HHSl 3HAHUH, YMEHHH, HABBIKOB M (MJIM) ONbITA AeITeJIbHOCTH

TecTupoBaHHE OCYIIECTBIAETCS, JTUOO MPU NOMOIIM KOMIIBIOTEPHOM CH-
CTEMBbI TECTUPOBAHUSA, JTUOO C UCIIOIb30BAHUEM BBIJJAHHBIX TECT-3aJaHU Ha OYy-
MaXHOM Hocutene. Bpems tectupoBanmst 10 mMuH. 3aTeM OCYIIECTBISETCS TMPO-
BEpPKA TECTA YK3aMEHATOPOM U BBICTABJISICTCS OLIEHKA COTJIACHO METOJIMKH BBICTAB-
JICHUS OLIEHKH MPH MPOBEICHUH TPOMEKYTOUYHON aTTECTALINU.

3a4eT MOXKET MPOBOAUTHCS M0 UTOTaM TEKYIIETr0 KOHTPOJISI YCIIEBAEMOCTH U
cnaun KII u (unu) myTemM opraHM3allid CIEIUaIbHOTO OIpoca, MPOBOIUMOIO B
YCTHOM U (MJIM) MUCbMEHHOM popme.

Bo Bpems mpoBemeHus 3adera oOydaromidecs: MOTYT IOJIb30BaThCs IPO-
rpaMMOM TUCUMIUIMHBI, 4 TAKKE BBIYUCIUTEIbHON TEXHUKOM.

3amura KypcoBOTO MPOEKTa WM OTYETAa MO BCEM BHUIAM NPAKTHK OCY-
IIECTBIISETCSl COTJIACHO TPEOOBAHUSAM, MPEIbIBISIEMbIM K paboTe, OMUCAHHBIM B
METOIMYECKUX Marepuanax. [IpumepHoe Bpems 3alluThl HA OJHOTO CTYJIEHTa CO-
craBigeT 20 MUH.

8 YYEBHO METO/IMYECKOE U UTH®OPMALMOHHOE
OBECHHEYEHUE JNCIUIIJIMHBI

8.1 Ilepeyennb y4eOHOM JUTEPATYPHI, HEOOXOAUMON JJI1 OCBOCHUS THC-
HMILINHBI

1. KononoBa, M. C. TemiorasocHa0keHHE€ C OCHOBAaMH TEILUIOTCXHUKH.
YyeOHno-meroanueckoe nocobue / KononoBa M. C. - Boponex: Boponexckwuii
roCyJapCTBEHHBIN apXUTEKTYpPHO-CTpouTeNbHbIN yHUBepcutet, DbC ACB, 2014. -
60 c.

URL.: http://www.iprbookshop.ru/30850.html

2. YUynunos, /.M. TennorazocHabxeHrue MHOTOKBAPTUPHOTO YKUJIOTO JIOMA:
yue6. nmocobue / Uyauno .M., Konocosa H.B., IletpukeeBa H.A., SIpemenko
C.A., Mapteinenko I'.H. — Boponex, 2014 — 86 ctp.



http://www.iprbookshop.ru/30850.html

URL.: http://www.iprbookshop.ru/30849

3. Temnorexnuka: Yuebnoe nocodue / ['maneB A. B. - Capartos: Hayunas
kuwmra, 2012. - 287 c.

URL: http://www.iprbookshop.ru/6350.html

4. Xaxumzsaos, M. @. TemnocHa0keHHE ¢ OCHOBAMHU TCINIOTEXHHMKH: YUeO-
Hoe mocobue / U. @. XakumzsHos, P. P. Cadun, A. E. Boponun. - Temocnaoxe-
HHEe ¢ ocHOBaMH TerutoTexHukH ; 2022-01-18. - Kaszanb: Ka3zauckuii HarimoHa b-
HBIN UCCJIEA0BATEIILCKUI TEXHOJOTUYECKUN YHUBEpPCUTET, 2016. - 132 c.

URL: http://www.iprbookshop.ru/79560.html

5. Mapsixuna, B. Temorenepupytomiue ycranoBku: yuedHoe nocooue / B.C.
Mapsixuna; P. Mancypos. - Openoypr: OI'Y, 2014. - 104 c.

URL.: http://biblioclub.ru/index.php?page=book&id=259259

6. Monun, A. A. I'azocnabxenue / Monun A. A.,. - 5-¢, crep. - : Jlanp, 2012.
- 448 c.

URL.: http://e.lanbook.com/books/element.php?pll_cid=25&pl1l id=2784

8.2 Ilepeyenr HMHGPOPMALUOHHBIX TEXHOJOIMH, MCNOJIb3YEeMbIX IPH
OCYLIECTBJICHMH 00pa30BaTeJbHOIO IMpouecca Mo JAUCHUILIMHE (MOYJIIO),
BKJII0OYASl NepeYeHb JULIEH3MOHHOI0 MPOrPaMMHOI0 o0ecIieYeHusl, pecypcoB
HH(POPMALMOHHO-TEJIEKOMMYHUKANNOHHOM ceTu « UHTEepHET», COBPEeMEHHBIX
Npo¢ecCHOHANBbHBIX 023 JAHHBIX 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

JInuen3suonHoe mporpammuoe odecneuenue: ABBYY FineReader; Mi-
crosoft Office Word; Microsoft Office Excel; Microsoft Office Power Point;, Ma-
ple v18; AutoCAD; Adobe Acrobat Reader; PDF24 Creator; 7zip.

Pecypchbl HH(OPMAIIMOHHO-TEJIEKOMMYHUKAMOHHOU ceTH « AHTEpHET):
http://www.edu.ru; O6pa3oBarenbhbiii optan BI'TY; nporpammuasi cucrema st
oOHapy>KeHHsI TEKCTOBBIX 3aMMCTBOBAaHWN B YUCOHBIX M HAyYHBIX paboTax «AH-
turiaruat.BY3».

NudopmanuoHHbie cipaBoYHbIe CHCTEMbI: €IMHOE OKHO JOCTyIa K 00-
pasoBaTellbHBIM pecypcam — http://window.edu.ru; CrnpaBounas cuctema BI'TY —
https://wiki.cchgeu.ru; CrpoiiKoncynsranT; CnpaBounas IlpaBoBas Cucrema
Koncynperantllmtoc; DnekTporHo-0ubmmoreunas cucrema |PRbooks; «3nekrpon-
Hasi OubnmoTeka auccepranuil Poccuiickoii rocynapctBeHHoi 6ubnunorexn»; IbC
Jlanw; Hayunast anextponnas oubdnuoreka Elibrary;

CoBpemennblie npodeccuoHaibHble 0a3bl JaHHbIX: HammonanbHas WH-
dopmarroHHas cucteMa 1o crpoutensctBy — http://www.know-house.ru; TTopran
Poccuiickon ~ akajgemMud — apXUTEKTypbl M CTPOMTENBHBIX  HAyK  —
http://www.raasn.ru; DJeKTpOHHAs oubnmoTeka CTPOUTEIIbCTBA —
http://www.zodchii.ws; ITopranr ABOK — https://www.abok.ru.

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJUMASA
JJIA OCYIMECTBJIEHUA OBPA3OBATEJIBHOI'O ITPOLHECCA

Jliig mpoBeieHus JIEKIMOHHBIX U MPAKTUYECKUX 3aHATUI HEOOXoAuMa ayau-
TOpUsl, OCHAIIEHHAs [JIJaKaTaMHU U TOCOOUSIMU IO TPODUIIIO.
Buneonpoekrop Epson.


http://www.iprbookshop.ru/30849
http://www.iprbookshop.ru/6350.html
http://www.iprbookshop.ru/79560.html
http://biblioclub.ru/index.php?page=book&id=259259
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2784
https://www.abok.ru/

10. METOJINYECKUE YKA3AHUA 1JIS1 OBYUAIOHIUXCS ITO
OCBOEHUIO JUCHHUIIVIMHBI (MO1YJISA)

ITo mucimmmine « TennorazocHaOKeHNE ¢ OCHOBAMHM TCIJIOTEXHUKWY YHTAIOTCS
JICKIUH, TIPOBOJISITCS TPAKTHUECKUE 3AHSTHS, BHITIOTHACTCA KypCOBOM MPOEKT.

OcHOBOI HM3y4YeHUS! JUCLUUIUIMHBI SBJISIOTCS JICKIIMHM, HA KOTOPBIX HM3Jara-
I0TCSl HauOoJiee CYIIECTBEHHbICE U TPYAHBIE BOMPOCHI, a TAKXKE BOMPOCHI, HE
HaIlleIITue OTPAKECHUS B YUeOHOM IUTEeparype.

[IpakTdeckue 3aHATHS HaNpaBleHbl Ha MPHOOPETEHHE MPAKTUYECKHUX
HaBBIKOB pacyeTa MHXCHEPHBIX CHCTEM TEIUIOra30CHa0XEeHMs, M0 100pa OCHOBHO-
ro W BCIOMOTATEIBHOTO 000pYyAOBaHUSA. 3aHATHUS TPOBOJATCS MyTEM pEIICHUS
KOHKPETHBIX 3a71a4 B ayIUTOPUH.

Bosibiioe 3HauEHME 10 3aKPEIJICHUIO M COBEPIIICHCTBOBAHUIO 3HAHUM MUMEET
caMocCTosiTeNIbHAasl paboTa cTy/ieHToB. MHpopMaIirio 0 Bcex BUIaX CaMOCTOSITEIb-
HOU pabOThI CTYACHTHI MOTYYAIOT HA 3aHATHUSX.

Metoauka BBINOJHEHUS KYpPCOBOIO TIPOEKTa M3JI0KEHa B  ydeOHO-
METOJUYECKOM MOCOOMHU. BBIMOMHATH 3Tambl KypCcOBOTO MPOEKTa JOJKHBI CBOE-
BPEMEHHO U B YCTAHOBJICHHBIE CPOKH.

KonTpons ycBoeHuss marepuaia AUCIHUILIMHBI MPOU3BOIUTCA MPOBEPKOU
KypPCOBOI'O IIPOEKTA, 3aIUTOM KypCOBOrO mnpoekTa. OCBOEHUE NUCIUILUIMHBI Olle-
HMBAEeTCs Ha 3a4E€TE C OLICHKOM.

Bun yueOHbIX JlesTeNbHOCTh CTYICHTa
3aHITHHN
Jlexms Hanucanne koHCIIEKTa JIEKLMI: KPAaTKO, CXEMATHYHO, MOCIEA0BATEIBHO

(UKCUpPOBATh OCHOBHBIE MOJIOXKEHHS, BHIBOJBI, (hOPMYITHPOBKH, 0000IIIe-
HHS; TTIOMEYaTh BaXKHBIE MBICIH, BBIACIATh KJIKOYEBBIE CIIOBA, TEPMHHBI.
[IpoBepka TEPMUHOB, MOHATHH C IOMOIIBK DHUMKIONEAUM, CIIOBAPEH,
CIIPAaBOYHHUKOB C BBINTMCHIBAHUEM TOJIKOBAaHWU B TeTpanas. OOo03HAUCHHE
BOIIPOCOB, TEPMUHOB, MaTe€pralia, KOTOPHIEC BbI3BIBAKOT TPYAHOCTH, ITIOUCK
OTBETOB B PEKOMEHIyeMOU JuTeparype. Eciin caMOCTOSATENbHO HE yAaeT-
csl pa3oOparbcs B MaTepuale, He0OX0AUMO CPOpPMYITHUPOBATH BOMPOC U
3a7aTh MPENOJABATENI0 HA JIEKIIUY WY Ha IPAKTUYECKOM 3aHSTHH.

[TpakTnueckue KoHcnekTupoBanue peKOMEeHIyeMbIX HCTOYHUKOB. PaboTa ¢ KOHCIIEKTOM

3aHATUA JIEKIMI, TOATOTOBKA OTBETOB K KOHTPOJIBHBIM BOIPOCaM, IMPOCMOTP pe-
KOMeHAyeMol nurepatypsl. [IpocinymmBanue ayano- U BUAEO3aNNCEN 110
3aJlaHHOM TeMe, BBIIIOJHEHUE pacueTHO-TpapUUecKUX 3aJaHuil, pereHue
3a]1a4 110 AJITOPUTMY.

CamocrositenbHas | CamocTosTenbHas paboTa CTYyJIEHTOB CIIOCOOCTBYET IIyOOKOMY YCBOCHHS
pabota yue0OHOro MaTepuana U pa3BUTHIO HAaBBHIKOB caMooOpa3oBanwmsi. CaMOCTO-

ATenbHasi paboTa MperoaraeT cleAyolnue COCTaBISIONIIE:

- pabora c TeKcTaMHu: y4eOHWKAMH, CIIPABOUYHUKAMHU, TOTIOTHUTEIHHOM

JUTEPaTypOH, a TakKe MPOpadOTKa KOHCIIEKTOB JICKITUH;

- BBIIOJTHEHUE JOMAIIIHUX 33JJaHUN U PACUETOB;

- paboTa HaJl TeMaMH JIJIsl CAMOCTOSATEIBHOTO N3YUYCHHUS,

- ydqacTue B paboTe CTyIeHYSCKUX HayYHBIX KOHPEPESHIIUN, OTUMITHAT;

- IOATOTOBKA K MPOMEXKYTOYHOM aTTECTALINH.

[ToaroroBka k 3a- | [Ipy MOArOTOBKE K 3a4eTy C OIEHKOH HEOOXOIUMO OPHEHTHUPOBATHCS HA
4eTy C OUEHKON | KOHCIEKTHI JICKIIMM, PEKOMEHIYEMYIO JINTEPATYPY M PEIICHHUE 3a1ad Ha
IIPAKTUYECKUX 3aHATUSAX.
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