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1.  Heawn, 3an0aum 1 IUIaHUPYeMble Pe3yJbTAaThl 00yUeHUsl 10 JUCHUIITIHHE

K OCHOBHBIM LielIM OCBOCHMS AMCUUIUINHBI «VICTOYHMKM M CHCTEMbI TEIUIOCHAOXKEHUs
npennpuaruii u XXKX» cinenyer otHecTu:

— (hopMuUpOBaHKE 3HAHUN O COBPEMEHHBIX MIPUHIUIIAX, METOAAX U CPECTBAX UCIIOIH30BAHUS
TEIUIOBON SHEPTUU B CUCTEMaX OTOIUICHUS U TEIIOCHAOKEHHS MPOMBIIUIEHHBIX 00beKTOB 1 JKKX,
IPOEKTUPOBAHUU CUCTEM TEIUIOCHA0KEHUS;

— BbIpa0OTKAa HABBIKOB Yy CTYAEHTOB CaMOCTOSITEIbHO (OPMYJIMPOBATH M PELIATh 3aJauu
NOBBIIEHUS (P(PEKTUBHOCTH HCIONB30BaHUS TEIUIOBOM SHEPrHMU B CHCTEMax TEIUIOCHAOXKEHUs,
BO3MO>XHOCTH CHMKEHMS 3aTpaT Ha NEepPEeKauyKy TEIIOHOCUTENSI U TOTeph NPU TPAHCIOPTUPOBKE U
pacripe/ieIeHUH TEII0BOM SHEPIUN;

— TOArOTOBKAa CTYJEHTOB K JESTEIbHOCTHM B COOTBETCTBUM C KBAJTU(PHUKALMOHHON
XapaKTepUCTHKON OaKaaBpa 1o HalpaBJICHUIO, B TOM YKciie (JOPMUPOBAHKUE YMEHUH MO BBISIBJICHUIO
HEOOXOIMMBIX YCOBEPIIEHCTBOBAHUI 1 pa3paboTKe HOBBIX, OoJiee 3P PEeKTUBHBIX METOIOB U CPEJICTB
JIOCTaBKHU M UCIOJIb30BAHUS TEIJIOBOM SHEPrUU y NOTpeOUTENS.

K oCHOBHBIM 3ajauaM OCBOEHUS JUCHMIUIMHBI «VICTOUYHMKU U CUCTEMbI TEIUIOCHAO0KEHUS
npeanpuaruil u XKKX» cnenyer otHecTu:

— BbIpa0OTaTh HAaBBIKM y CTYACGHTOB CaMOCTOSTEIbHO (OPMYJIHPOBATH  3aJauu
IPOEKTHPOBATh U PACCUUTHIBATH MAPAMETPhI CUCTEM TEIJIOCHA0KEHHSI IPOMBIIIJIEHHBIX 00OBbEKTOB U
KKX;

— HAYYHUTh MBICIIUTh CUCTEMHO Ha TpUMepax MOBBIIICHHS SHEepreTHieckon 3(h(HeKTHBHOCTH
CHCTEM TEIIOCHAOKEHUS C yYETOM TEXHOJOTMUECKUX, SKOJIOTHYECKUX U SKOHOMHUYECKUX (DAKTOPOB;

— Hay4YUTh aHAJIU3UPOBATH CYLIECTBYIOIINE CUCTEMbI TEIUNIOCHA0KEHUS U TEIIONOTPeOIeHUsS
U UX 3JIEMEHTHI, pa3pabdaTbiBaTh U BHEAPATH HEOOXOAUMBIE U3MEHEHUS B UX CTPYKTYpE C MO3ULUI
NOBBIIIEHUS () ()EKTUBHOCTH M SHEPrOCOCPEIKEHIS,

— Jatb MH(OPMALMI0O O HOBBIX METOAMKAX TPAHCHOPTUPOBKHM TEMJIOBOH »HEpPrun
HOTPEOUTENI0 B OTEUECTBEHHON M 3apyOe)KHOW NpaKTUKE, pPa3BUBATh CHOCOOHOCTH OOBEKTHBHO
OLICHMBATh IMPEUMYILECTBA W HEJOCTaTKM CHCTEM LIEHTPAJM30BAaHHOTO U HWHAMBHUAYAIbHOIO
TEII0CHAOKECHUS;

— HAayuuThb AaHAJIM3UPOBATh  PE3yJbTaThl MOJCIUPOBAHMS, IPOU3BOAUTH  IOUCK
ONTUMU3ALMOHHOIO pELIeHUs [UId CUCTEM TEIUIOCHAOXKEHUs W OTOIUICHUS MPOMBIIIIEHHBIX
00bexToB 1 KKX.

OOyuenne no nucuuiuiiHe «VICTOYHMKM M CHUCTEMBI TEIJIOCHA0XKEHUS NPEANpUATUN U
KKX» HanpasieHo Ha (popMUpOBaHHE Yy 00yUaIOIIUXCS CIETYIOMUX KOMIIETEHIIHIA:

Koa u HauMeHOBaHNe KOMIIETEHIIU I ](IH}]]/IKaTopr JOCTHKCHHUA KOMIICTCHIIUHA

NIIK-1.1. lemonctpupyert 3nanue HT/] o
IIPOBEPKE TEXHUYECKOTO COCTOSHHUS, OLICHKE
0CTaTOYHOTro pecypca u peMonTta OINJ]

NIIK-1.2. leMmoHCTpHUpYyeET Kpyro3op B chepe
OTEUYECTBEHHOI'O U MUPOBOTO OIIBITA B
SHEPreTUYECKON OTpaCiIn

NIIK-1.3. Cobmronaet mpaBuiia TEXHOJIOTHUECKON
JUCHUTITMHBI ipu KoHTposie OIT/]

NIIK-2.1. YuacTByeT B pa3paboTke cXeM

MK-1

CriocoOHOCTH MIaHUPOBATh U
OCYIIECTBISATH KOHTPOJIb AEATEIbHOCTU
MepCOHaa Mo HKCIUTyaTallii 0ObEKTOB
npodeccruonansHoit nestensHocTH (OIT1)

IIK-2 pazmemienns Ol B COOTBETCTBUM C TEXHOJIOTHEN

CriocoOHOCTB YIpaBIsATh MPOLIECCAMU IIPOU3BOJICTBA

skcrutyatanuu OIN/] B cooTBeTcTBUY C UIIK-2.2. Cobmtonaet nmpaBuiia TEXHOJIOTHUECKON

TEXHOJIOTMEN ITPOU3BOJICTBA JUCLUTUIMHBI TPU TPOBEIEHUH MPOPUITAKTUIECKUX
OCMOTPOB U TEKYIIIEr0 PEMOHTa

IIK-3 HNIIK-3.1. YuacTByeT B pa3paboTKe cXem

CnocoOHOCTH K BBHITIOMHEHUIO pacyeToB 1 | pazmernienust OI1/] B cOOTBETCTBUY ¢ TEXHOJIOTHEH
noctpoeHuto cxem OI1J] ¢ IIPOU3BOJICTBA




HCII0JIb30BAHUEM COBPEMEHHBIX
MPOrPaMMHBIX CPEICTB

HNIIK-3.2. CoGmoaeT npaBuiia TEXHOJIOTUIECKOM
JTUCHUIUIMHBI TpH 3Kcrutyatanuu O]

HIIK-3.3. BeimoaHseT TeIIoBbIE U
TUAPABIMYECKHE PACYCTHI TEXHOJIOTHUCCKUX
CUCTEM, ITPOLIECCOB U 00OPYJOBAHMUS

2. MecTo JTUCHUIIIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMbl

HI/ICHI/IHHI/IHa OTHOCUTCA K 4acCTH,

dbopmupyemoil ydacTHUKaMu 00Opa3oBaTEIbHBIX

otHomeHui 6510ka b1 «Aucuumimael (MOILYIIN)».

JucrtunnuHa « ICTOYHMKY B cucTeMbl TeriocHabxkenus npeanpusitaii u JKKX» orHocuTcs
K 9ACTY PO ECCHOHATBHBIX YUSOHBIX JUCIHUILIAH BAPUATUBHOM YaCTH OCHOBHON 00pa3oBaTeIbHON

porpaMMebl OakajgaBpHara.

Huciunnuua «VCTOYHMKM W CUCTEMBI

npaxktukamu OOII:

B BapuaruBHO# yacTi 6a30BOr0 IMKIIA:

— DHeprocOepexeHNe B TEIUIO3HEPIeTUKE U TEIUIOTEXHUKE;

— Cucrembl OTOIUIEHHUS], BEHTWISILIMY U KOHAULIMOHUPOBAHUS BO3YXa,;
— TexHoNMorn4yeckue 3HEProHOCUTENH U IHEPTrOCUCTEMBI ITPETPUITHI;
— HarneraTenu u TeIIoBbIe ABUTATENH;

— KoTenpHble yCTAaHOBKH U IapOr€HEPATOPBHI.

3. CTpykTypa U cojaepkaHue TUCUMIIMHBI

OO61as TpyA0eMKOCTh TUCHHUIUIHHBI cocTaBisieT 4 3adeTHbIX(e) enuuull(bl) (144 yacoB).

3.1 Buabl yueOHO# padoThI H TPYA0EMKOCTH

3.1.1. Ounas ¢popma oOyueHus

TeriocHaOkenust npeanpustaii 1 KKX»
B3aMMOCBSI3aHa JIOTHYECKH M COJEPKATEIFHO-METOJUYECKH CO CIEAYIOIIMMH JUCIUIUIMHAMU U

Ne Bit vaebHoii paGoTLI KoaunyecTBo CeMecTpbl
n/n ry P 4acoB 8
1 | AyauTtopHbie 3aHATHS 72 72
B ToM uucre:
1.1 | Jlexkuun 18 18
1.2 | CemuHapckue/mpakTUYECKUE 3aHATUS 54 54
1.3 | JJaboparopHble 3aHATUS 0 0
2 | CamocTosiTeqbHas1 padoTa 72 72
B ToM uucre:
2.1 | TectupoBanue 12 12
2.2 | IloaroToBKa K KypcoBoi paboTe 16 16
2.3 | CamoCTOATENBHOE N3YUEHUE 44 44
3 | IIpoMe:kyTo4Hasi aTTeCTALUSA
3adet/nud.3auer/7K3amMeH IK3aMeH IK3aMeH
Hroro 144 144




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

3.2.1. Ounas popma oOydeHUs
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1 | Pasnen 1. Beenenue 3 05 1| 0,5 0 0 2
2 | Pasnen 2. Pacuer TenmnoBoro noTpedieHus 13 1,5 | 5,5 0 0 6
3 | Pasnen 3. PerynupoBaHue TEMIOBOH HATPY3KH 16 2 6 0 0 8
4 | Pasnen 4. ICTOYHMKH TEMIOCHAOKEHHUS 12 4 0 0 6
S | Pazzen 5. PacueT TemaoBbIX cXeM KOTeIbHbIX 1 TOL] 14 2 6 0 0 6
6 | Paszmen 6. Bononoaroroska 12 2 4 0 0 6
7 | Pasnen 7. TuppaBnudeckuii pacyeT TEIIOBHIX ceTeil 14 2 6 0 0 6
8 | Pasnen 8. O60pya0BaHHE TEIIOBBIX CeTel 16 2 6 0 0 8
9 | Pasnen 9. TemnoBoii pacuer Tpy6GONpPOBOIOB 14 2 4 0 0 8
10 | Pasnen 10. ParmonansHas CTpyKTypa TEMIOBHIX ceTeit | 15 1 6 0 0 8
11 | Paszen 11. Mcnonp3oBanne BTOpUYHbIX 15 1 6 0 0 8
SHEPrOpPEeCyYpPCoB B CUCTEMAX TEMIOCHAOKEHHS
Hroro | 144 | 18 54 0 0 72

3.3 Conep:xxkanue TUCUUIJIMHBI

Paszpnen 1. Beenenue

[Ipenmer, 3a1aun U coiepkaHue JUCIUIUIMHBL. MeCTO CHCTEM TeIUIOCHA0XKEHUSIB CTPYKTYpe
sHepreTuueckoro komiuiekca npeanpuarud u KKX. Ilpunuunel 3QpexTHBHOr0 MCHOIb30BaHUS
TEIIOBON YHEPTUH B CUCTEMaX TEIUIOCHAa0KeHUs1. OCHOBHbIE TEPMUHBI U OIIPEIECTICHHMS.

Pasnen 2. Pacuer TemnoBoro notpebieHus

Ce3oHnHas Harpy3ka. Pacuer otmycka Teruia Ha oToruieHue. OnpeneneHue pacxoaa Tera Ha
OTOIUIEHHE N0 IIOIIAAu 3acTpoWku. Pacder ormycka Temia Ha BeHTWIALMIO. KpyrimoroaudHas
Harpy3ka. Pacuer ronmoBoro ormycka Temia. I'paguk mpoaosKUTEIbHOCTH TEIUIOBOM HArpy3KH.
Boasubie cuctemsl TemI0CHAOXKEHUS.

Pasnen 3. PerynupoBanue TEIIOBON Harpy3Ku

TenoBele XapakTepUCTUKU TEMJIOOOMEHHBIX ammapaToB. KadecTBeHHOE peryaupoBaHue
OJIHOPOAHOM Harpy3ku. KadecTBEHHOE peryJMpoBaHHE pa3HOPOAHON Harpy3ku. KadecTBeHHOe
peryiupoBaHue MO OTONUTENbHOM Harpyske. I'paduxu pacxonma Boabl u TemmnepaTypsl Ha ['BC.
LlenTpanbHOE peryiIMpoBaHUE IO COBMEIIEHHOW Harpy3ke orormeHuss u ['BC. LlentpanbHoe
peryJIupoBaHHe MO COBMEILIEHHOW Harpy3Ke 3aKpbIThIX CHUCTEM TerlocHaOkeHus. KauecTBeHHOE
pETyJIMPOBAaHME 110 COBMEILIEHHOM Harpy3Kke B OTKPBITBIX CUCTEMax. KauecTBEHHO-KOJIMYECTBEHHOE
peryaupoBaHue.

Pa3gen 4. VicrouHuky TeriocHaOXeHus



TeruoBast cxema BOJLOIpPEUHON KOTEJIBbHOM. TernoBas cxema napoBoi KoTenbHOH. TeruioBast
cxeMa MapoBOJIOrpeitHo# KoTenbHOU. TemtoBas cxema T,

Pa3nen 5. PacueT TenmoBbIX cXeM KOTENbHBIX U TOL]

OO1u11e NoJa0XKEeHUs pacyeTa TEIUIOBBIX CXeM KOTesbHbIX. OCOOEHHOCTH pacyeTa TeIUIOBBIX
CXEM BOJOIPEHHBIX KOTENIbHBIX. Pacyer TerioBod cXeMbl MapoBOW KOTENbHOM. CXeMbl OTIIyCKa
temia oT TOLI.

Pasnea 6. Bononoaroroska

[Ipombiniennas BogonoaroroBka. Ounctka Boabl i JKKX. IloarotoBka Boabl 1jist
KOTEJIbHBIX. YCTAaHOBKM YMSIUYEHUS NEPUOAMYECKOTO JIEUCTBUSA. YCTAHOBKM  yMSTUEHUS
HENPEPhIBHOTO IEHCTBHSL. Y CTaHOBKH 00e3skene3uBanus U punbrpannu. CopOLUOHHBIE YCTaHOBKH.
VYcraHoBku 00paTHOrO ocMoca.

Pasznen 7. 'mapaBnuueckuii pacyeT TEIJIOBBIX CETEH

CxeMbl ¥ KOH(UTYpaLUH TEIJIOBbIX ceTeid. OCHOBHBIE pacdyeTHbIE 3aBUCUMOCTH. Ilopsmok
ruapaBaudeckoro pacdera. Ilbezomerpuueckuil rpaduk TemnoBoi cetu. OcoOGeHHOCTH
TUIPABIMYECKOr0 pacuera naponpoBoaoB. OcoOEHHOCTH pacdyeTa KOHJEHCATOIPOBOAOB. Pexum
JIaBJICHUS B CETH U BBIOOP CXeMbl a0OHEHTCKOIo BBOAA. [ MIpaBIuUecKuil pesKuM TEJIOBbIX CETeH.
Conporusienue cetd. BkiroueHre HacoCHBIX MojacTaHuui. PaboTa cetu ¢ IByMS MCTOYHHKaMU
nutanus. Konbuesass cers. BxiroueHne HacOCHBIX NOJCTAHLMM B CETH € JBYMs MCTOYHMKaMU
nuTaHus. ['unpaBiuecKkuil pexuM OTKPBITBIX CUCTEM TEINIOCHAOKEHMUSL.

Pa3nen 8. OGopynoBaHue TEIIOBBIX CETEH

[Ipoknagka TpyOompoBoaos. Onopbl TpyOompoBoaoB. KommeHcanus TemneparypHbIX
nepopmanuii. OcoOEHHOCTH TeMIEepaTypHOH KOMIIEHCAllMM Hpu OECKaHAIbHOM IPOKJIAJKe.
Pagnansias xkoMIeHcanus.

Pa3gen 9. TernoBoii pacuer TpyOonpoBoJ OB

HazemHas npoxnanka tpybonpoBooB. Ilogzemuas npoknanka tpyoonpoBoaos. Ilogzemuas
OeckaHanbHas OAHOTpYOHass npokianka. IlonzemHass OeckaHanbHas JBYXTpyOHas MpPOKJIaIKa.
[MomzemHast kaHayibHas Tpokjianka. TemmoBele ToTepu TpyOompoBona. Termonzomsnus
TpyOOnpoBOOB TemaoceTel. TpedoBaHus, NpeabsaBIsieMble K TEIIION30JIALUOHHBIM MaTepuaiaM U
UX CBOMCTBAa. TeIIOM30JSIMOHHBIE MaTepuasbl, U3JAENHUS W KOHCTPYKUMHU NpPU HAA3EMHONH M
MOJ36MHOM TPOKJIAJKaX TEIUIOBBIX CeTeW. TenIon30AIMOHHbIE MaTepuanbl U KOHCTPYKLUHU
OeckaHaJIbHBIX NPOKIanoK. JledheKkTsl Npeau30JupOBaHHBIX TPyOONpPOBOJOB B  CHUCTEME
TEIIOCHA0KEHUSL.

Paznea 10. PannonanpHasi CTpyKTypa TEIUIOBBIX CETEl

OCHOBHBIE HENOCTATKH COBPEMEHHBIX TEIUIOBBIX CeTel. I'mapaBimyeckas yCTOMYHMBOCTH
cetu. HelirpanbHble TOukH. YTipaBisieMocTh cucTeMsl. PesepBupoBanue. BeiOop cxem nokitoueHus
a0OHEeHTCKMX ycTaHOBOK. HasHaueHme u 000pyJOBaHME TEMJIOBBIX NyHKTOB. lleHTpanbHbIH
teroBoit myHKT (LITIT). Ilpucoenunenue cucrteM oTorieHWs K TemaoBeiM cetsm B MTIL
[IpucoenuHenne cucTeM ToOpsyero BoJOCHaOkeHMs K  TerioBbiM cerasMm B UTIL
ABTOMaTH3UPOBAHHBIE TEIJIOBHIE TYHKTHI.

Pa3gen 11. Vicnonp3oBaHue BTOPUYHBIX SHEPTOPECYPCOB B CHCTEMaX TETJIOCHAOKEHUS

[loTeHunanpHble 3amackl BTOPUYHBIX OJHEpreTHueckux pecypcoB (BOP). Bropuunsie
DHEPropeCypcsl NMPOMIPEANPUATUN, UCHOIb3YEMBIE [UIsl T€HEpaluu TEeIIoThl. VX KonmuecTso,
napamMeTpsl, J10JIs MOJIE3HOTO MCIOJIb30BAHUS B CUCTEMaX TeriocHabxkeHus. [IpoekT ans cuctembl
TpaHCIOPTa TEIIOBOM 3HEepruu. IIpoekT st 000POTHBIX U MPSAMOTOYHBIX CUCTEM TEXHHUYECKOTO
BOJIOCHA0KEHUS TEIUIOBBIX 2JIEKTPUUECKUX CTAHIIUH.

3.4 TemaTuka CeMMHAPCKHUX/NPAKTHYECKHUX M J1a00PATOPHBIX 3aHATHH

3.4.1. CemuHapckue/mpakTUYECKUE 3aHATUS
CemuHapckoe 3asTie 1. «OCHOBHBIE MOJIOKEHUA.



Cemunapckoe 3ausitue 2-4. «OnpeeneHue TeIIOBbIX TOTOKOB Ha OTOIIEHUE, BEHTUIIALINIO
U Topsiuee BOJIOCHAOKEHHEY.

Cemunapckoe 3anstue 5-8. «Pacuér n moctpoeHue rpaguKoB 4acOBBIX PacxXoJI0B TEIUIa Ha
OTOIUICHHE, BEHTHIALIUIO U TOpsiuee BOJOCHAOKEHUEY.

Cemunapckoe 3anstue 9-12. «Iloctpoenue rpaduka HeHTPaILHOTO KaYeCTBEHHOTO
PEryJIUpPOBAHUS.

Cemunapckoe 3ausitue 13-16. «Onpenenenre pacxoJ0B CETEBOM BOJIbI».

Cemunapckoe 3anstue 17-20. «'uapaBindecKkuil pacuéT TEIUIOBBIX CETEM».

Cemunapckoe 3anstue 21-24. «['uapaBnuuecknue peKuMbl BOASHBIX TEIJIOBBIX CETEN.

CemuHapckoe 3anstue 25-27. «Pacy€r TONIMHBI TEMI0BON N30SI,

3.5 Temaruka KypcoBbIX NPOEKTOB (KyYPCOBBIX padoT)
TennoBol ¥ rupaBIUYECKUN pacyET palOHHOMN TEIJIOCETH.

4. Y4eOHO-MeTOAMYECKOE U MH(OPMALIMOHHOE O0ecIeYeHne

4.1 HopmatuBHbie JokyMeHTHI 1 'OCThI

1. TOCT 34060-2017 NUnxeHepHble ceTH 30aHUIM U COOpYXKEHUI BHyTpeHHUE. McnbiTanue u
HaJIaJIka CUCTEM BEHTWIALUHM U KOHAWIMOHUPOBaHMS Bo3ayxa. IIpaBuia mpoBeneHUss U KOHTPOJIb
BBITIOJTHEHUS padoT.

2. T'OCT P 59501-2021 NnxkeHepHbIe CETH 31aHUI U COOPYKEHUI BHYyTpeHHUE. MOHTaX U
IIyCKOBasl Hajlajika cucTeM oToluleHus. [IpaBuiia 1 KOHTPOJIb BINOIHEHUS paloT.

3. TOCT P 59510-2021 NuxeHepHbIE CETH 31aHUI U COOPYKEHUI BHYTpeHHUE. MOHTaX U
IyCKOBasl HaJlaJIka TEIJIOHACOCHBIX CUCTEM TEIUIOXJIaJ0CHa0XeHus 3AaaHui. [IpaBuia U KOHTPOJIb
BBITIOJTHEHUS padoT.

4. TOCT P 70095-2022 NnkeHepHbIE CETH 31aHUI U COOPYKEHUI BHYyTpeHHUE. MOHTaX U
IIyCKOBasl HaJla/Ika CUCTEM X0J10Jj0cHa0xeHus1. [IpaBuiia 1 KOHTPOJIb BBIIOIHEHUS padoT.

5.TOCT P 59135-2020 MuxeHepHbIE CETH 3JaHUI U COOPYKEHUI BHyTpeHHUE. MOHTax n
IIyCKOBasl HajlaJKka CHCTEM TIOpS4Yero M XOJOJHOTO BojgocHaOxeHus. [IpaBuiaa M KOHTPOJIb
BBINOJIHEHUS padoT.

6. TOCT 34058-2021 UnxeHepHble CeTH 3JaHUNA U COOPYKEHUH BHYTpeHHHE. MOHTax u
MYCKOBasl HajlaJIka, TEXHUYECKOe OOCITyKMBAaHHE U PEMOHT HCIAPHUTEIbHBIX M KOMIIPECCOPHO-
KOHJIEHCATOPHBIX OJIOKOB OBITOBBIX CHCTEM KOHJAMLMOHMpoBaHMs. IlpaBunma u KOHTPOJIb
BBINOJIHEHUS padoT.

7. TOCT P 70100-2022 MnxeHepHbIE CETH 3/1aHUN U COOPYKEHUHN BHyTpeHHUE. MOHTax u
IIyCKOBasl HaJlaJKa CUCTEM BO3JYIIHOIO OTOIUIEHMs CKJIAACKHUX 374aHui. [IpaBuina m KOHTpOib
BBITIOJIHEHHS paloT.

8. 'OCT P 70093-2022 MuxeHEepHBbIE CETH 3JaHUI U COOPYKEHUI BHyTpeHHUE. MOHTax n
IyCKOBas HAJIaJKa CUCTEM KOHJIMLIMOHUPOBAHUS C IIEPEMEHHBIM pacxo/ioM xJagareHTa. [Ipasuna u
KOHTPOJIb BBIIIOJIHEHHUS PaboOT.

9. P 34.70.110-92 IlpaBuna opraHuszaliy IMTyCKOHAIAJOYHbIX pabOT Ha TEIUIOBBIX
IIEKTPOCTAHLIMSX.

4.2  OcHoBHasi IMTEpaTypa

1. Coxonos E.fI. Terodukanus u temnosslie cetu. — M.: Uzn. MOU. 2001, - 471 c.
2. Cazanos b.B., Curac B./. TemnmosnepreTnyeckne CHCTEMbI IPOMBIIUICHHBIX
npeanpusThid. Yuebnoe nocodue aiust BY3os. — M.: Queproaromusaar. 1990, - 302 c.



3. Bapdonomees 10. M., Kokopun O. . Otomenue u TemioBsie cetd. — M.: Uadpa-M,
2006, - 480 c.

4. 3unrep H.M. I'nipaBnudeckue v TEIIOBBIE PEKUMBI TETUIO(PHUKAIIMOHHBIX CHCTEM. — M.
Oneproaromusaar. 1986, - 320 c.

4.3 JlomosHMTeIbHAS JUTEpaTypa

1. by3nukos E.®., Ponnatuc K.®., bep3unpim O.4. [Ipon3BoacTBEHHBIE U OTONUTEIbHBIE
KoTellbHBIE. - M.: DHeproatomusaar, 1984, - 248 c.

2. Cazanos b.B., IOpenes B.H., baxxeno M.I. u ap. IIpombliiuieHHbIE TEIIOBbIE
anextpoctaniuu. [lox pen. E.S.Cokonosa. YueOnuk aiis BY3o0B. - M.: Dueprus, 1978, - 285 c.

3. I'pomormnacoB A.A, KomnsutioB A.C., [Tunbmukos A.I1. BogonoaroToBka: npoieccs u
anmaparsl. - M.: OHeproaromusaar, 1990, - 271 c.

4. Conosbes HO.I1. [IpoekTupoBaHue KPYMHBIX [IEHTPAIBHBIX KOTEJIBHBIX JIJIs1 KOMILJIEKCA
TEIJIOBBIX MOTpedutenei. - M.: Dueprus, 1978, - 189 c.

5. Conosbes IO.I1. [IpoekTrpoBaHue TEMIOCHAOKAIOUX YCTAHOBOK I TPOMBIIITIEHHBIX
npennpusTuil. - M.: Oueprus, 1978, - 191c.

6. Conosbes 10.I1., Muxenscon A.W. BcnomorarensHoe obopynoBanue TOLI, neHTpaibHbIX
KOTEJIBbHBIX U €ro aBToMartu3anus. - M.: Dueprus, 1972, - 256 c.

7. I[IpoextupoBanue TerioBbix MyHKToB. CII 41-101-95, U3nanue odunmansHoe.
Mumnctpoit Poccun. - M.: 1997

8. Ilepeepses B.A., lllymos B.B. CnpaBouHHK MacTepa TEIJIOBBIX ceTel. - M.:
Ouneproaromusaar. 1987, - 271 c.

9. Crepman A.C., [TokpoBckuii B.H. ®u3nveckne 1 XuMHUYECKHE METOIbI 00PaOOTKH BOIBI
Ha TOC. - M.: Dueproaromusaar, 1991, - 327 c.

10. Koctpukun KO.M., Memepckuii H. A., KopoBuna O.B. BomonoaroroBka v BoIHbIM
PEXHUM SHEPrOOOHEKTOB HU3KOTO M cpeTHero narieHus: CrpaBovyHHK. - M.: DHEproaroMus3ar,
1990. - 251c.

4.4 DaekTpoHHBIE 00pa3oBaTeIbHbIE PeCypPChl

[IpoBenenue 3aHATUHN U aTTECTAllMil BO3SMOYKHO B IMCTAHIIMOHHOM (popMaTe ¢ IPUMEHEHUEM
CHUCTEeMBl JUCTaHIMOHHOro oOyueHust yHuBepcurera (CIO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadepoit AIeKTPOHHBIX 00pa3zoBaTeNIbHBIX pecypcoB (DOP) no BceM paszzaenam NporpamMmsl:

Hazsanue DOP
M CcTOYHUKH U CUCTEMBI

TeriocHa0xeHus npennpustiii 1 | https://online.mospolytech.ru/course/view.php?id=1949
KKX

Pazpabotannslit OP BKIIOUAIOT MPOMEXKYTOUHBIH M UTOTOBBIM TECTHI.

[Topsimox mpoBeneHUs pabOT B JUCTAHIIMOHHOM (hopMare yCTaHABJIMBAETCS OTACITHHBIMHU
pacropsKeHUs MU IPOPEKTOpa Mo yueOHOH paboTe u/Win LIEHTPOM Y4eOHO-METOANYECKON pabOTHI.

Kaxnprii cTygeHT oOecriedeH WHIMBUIYaTbHBIM HEOTPAHWYECHHBIM JIOCTYIIOM K
ANIEKTPOHHBIM Onbnuorekam yHuBepcutera (http://lib.mami.ru/lib/content/elektronnyy-katalog).

Ccplika Ha JIEKTPOHHYIO OMOIHOTEKY:

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

4.5 JluneH3MOHHOe M  CBOOOJAHO  pacHmpocTpaHseMoe  IPOrpamMMHOe
obecneyenue



https://online.mospolytech.ru/course/view.php?id=1949
http://lib.mami.ru/lib/content/elektronnyy-katalog
https://online.mospolytech.ru/course/view.php?id=7621&section=1
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MoiiO¢uc — poccuiickas KOMIaHHUS-Pa3padOTUUK Oe30NaCHBIX O(UCHBIX PEIICHUH A
oOmeHuss ¥ COBMECTHOM paboTel ¢ pgokymeHTamu (AnbprepHaruBa MS Office)
https://myoftice.ru/

[Tnatdpopma nanoCAD — »st0 poccuiickas tatdopma Ijs MPOCKTUPOBAHUS U
MOJIEIIMPOBAHMS 00BEKTOB paznuuHoi ciaoxHocTh. [Tonaepxka popmaros *.dwg u IFC
JleaeT ee OTAMYHbIM pemieHueMm s coBMemeHuss CAIIP- u BIM-texHosorui.
OyHKIHOHAT TUIAT(HOPMBI MOXKET OBITh PACIIUPEH C MOMOIIBIO CIICIHATBHBIX MOIYJICH
https://www.nanocad.ru/support/education/

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

VALTEC.PRG.3.1.3. [Iporpamma Ju1si TEIJIOTEXHUYECKUX U TUAPABINYECKUX PaCUETOB
https://valtec.ru/document/calculate/

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

COBpeMeHHLIe l'[pO(l)eCCl/IOHaJ'ILHLIe 0a3bl JAHHBIX H l/IH(l)OpMaIlI/IOHHble

CIpaBOYHbIC CUCTEMBbI

S S e

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

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

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

Poccuiickas rocygapcTBennas oubimoreka http:/www.rsl.ru

O6pazosatenbHas miardopma FOPAUT http://www.urait.ru

«TexakcnepT» — cpaBoYHAsl CHCTEMA, MPEAOCTABIISAIONIAs HOPMATUBHO-TEXHUYECKYTO,
HOPMAaTHUBHO-TIPaBOBYIO HH(pOpManuio https://Texakcnepr.caiit/

HIT «ABOK» — mnOMOIIHHMK WHXEHepa IO  OTOIUJICHUIO, BEHTWIALINH,
KOHIWIIMOHUPOBAHUIO BO3AyXa, TEIUIOCHAOKEHUI0 M CTPOUTENBHOW TemIopu3nKe
https://www.abok.ru/

E-IOCBE — DnexktponHslii skonor. HeszaBucumas undopmamust O pPOCCHICKUX
OopraHm3anusax, 0a3a HOPMATHUBHBIX JIOKYMEHTOB H 3aKOHOJATEIBHBIX  aKTOB
https://e-ecolog.ru/

WNnxenepnas cantexuuka VALTEC (katanor mOpoAyKuMM U HOpMaTHBHAas
nokymeHTanus) https://valtec.ru/

5. MarepuajibHO-TeXHHYECKOe o0ecreyeHmne

Z[J'ISI MNpOBCACHUA JICKIIMOHHBIX 3aHATHH HCIIOJIB3YIOTCA  ayAUTOpHUH, OCHAIICHHBIC

KOMIIBIOTCPAMH, HWHTCPAKTUBHBIMHU JOCKAMH, My.]leHMeI[PIfIHLIMPI IMPOCKTOPaAaMH U DKpaHAMU!

AB2404, AB2415 u aynutopun obmero ¢onzaa. s npoBeeHUs] CEMUHAPCKUX U JaOOPAaTOPHBIX
pabot ucnons3zyrotcs aynuropun: AB2406, AB1101 u aynutopun xoprmyca YPBAH. TEXHOI'PA /]
NuHOoBanmoHHO-00pa3zoBaTeIbHOM KoMIUIeKce « TexHorpaa, KOTOPbIA PacloioKeH Ha TEPPUTOPHHI

B/IHX.


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. MerToauyeckue peKOMeHIALUA

6.1 MeToanueckue peKOMeHJAIUM [JIsl TNpPeNnoAaBaTesid MO OPraHU3alUN
00y4eHust

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.
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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. DoH/ OLICHOYHBIX CPEICTB

7.1 MeToabl KOHTPOJISI M OLICHUBAHUS Pe3yJbTATOB 00y4eHHS

KoHTponp ycneBaeMOCTM W KadecTBa IOATOTOBKU IPOBOJAUTCS B COOTBETCTBHH C
TpeOoBanusiMu "llonokeHuss 00 opraHuzanuu o0pa3oBaTeNbHOTO Ipolecca B MOCKOBCKOM
IIOJIMTEXHUYECKOM YHUBEPCUTETE" .

JlJ11 KOHTpOJISI yCIIEBAEMOCTH M KauecTBa OCBOEHMSI JUCLUIUIMHBI HACTOALIEH MporpaMmon
IIPEyCMOTPEHBI CIEAYIOIINE BUIbI KOHTPOJIA:

— KOHTPOJIb TEKYILIEH yCIIeBAEMOCTH (TEKYIIUHA KOHTPOJIb);

— IPOMEXKYTOYHAs aTTecTalusl.

B npornecce 00ydeHuUs: MCIONB3YIOTCS CIEAYIOIUE OLIEHOUHBbIE (POPMBI CAMOCTOSITEIBHON
paboThl CTYIEHTOB, OLIEHOYHBIE CPEACTBA TEKYILEro KOHTPOJS YCHEBAEMOCTH U MPOMEKYTOUHBIX
aTTecTalui:

— KYpCOBO# paboThI;

— MOJTrOTOBKA U BBICTYIJIEHUE HA CEMUHAPCKOM 3aHATHH C I0KJIaJ0M U 00CYXKIEHUEM;

— TECT, DK3aMEH.

OneHoYHbIE CpeICTBA TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH BKIIOYAIOT KOHTPOJIbHBIE BOIPOCHI
¥ 33/1aHUs B popMe GJIaHKOBOTO TECTUPOBAHUS, JUIsl KOHTPOJISE OCBOCHHS 00YUaIOIIMMUCS Pa3/IesioB
JUCIUIUIMHBI — 3aIIMTa KypcoBOil paboThI, pelieHue 3a1au.

OO0pa31ibl TECTOBBIX 3a/1aHUH, KOHTPOJIBHBIX BOIIPOCOB M 33AaHUH JIs POBEICHHS TEKYIIETO
KOHTPOJISI, 5K3aMEHAIIMOHHBIX OUJIETOB, IPUBEIEHBI B IPHIIOKEHUH.

7.2 IIxkana u KpUTEPHH OLCHUBAHMS Pe3yIbTATOB 00y4YeHUS

[Tokazarenem olleHMBaHMsI KOMIIETEHIIMI Ha pa3IMUHbIX 3Tanax ux GOpMUpPOBaHUS SBIISIETCS
JOCTH)KEHUE 00y4JarOLIMMUCS TIIAHUPYEMBIX pe3yJIbTaTOB 00yUYeHUs M0 JUCHUILUINHE (MOIYJIIO).

dopMa MPOMEKYTOUHON aTTECTALUU: IK3aMEH.

[TpomesxyTouHas aTTectanus oOydaromuxcs B popMe sK3aMeHa IPOBOJUTCA 110 pe3yIbTaTaM
BBIMIOJTHEHUSI BCEX BUAOB Y4eOHOIl palOoThl, MPEeIyCMOTPEHHBIX Y4YEOHBIM IUIAHOM IO JAaHHOMN
JUCHHUIUTMHE (MOAYIIO), IPY 3TOM YUUTBIBAIOTCS PE3yJIbTaThl TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH B
teueHue cemectpa. OleHKa CTETMEHW JOCTIKEHUS OOYdYalOIIMMHUCS TUTAHUPYEMBIX Pe3yJIbTaTOB
o0yuyeHHs] 1O JAUCHUIUIMHE (MOJYJI0) IPOBOAUTCS TpenojaBareieM, BEAyIIUM 3aHATHS I10
JUCIUIIMHE (MOIYJII0) METOJIOM 3KCHepTHOM oleHKU. [1o uToram npomexyToyHO! aTTecTaliu 1o
JUCLUIUIMHE (MOJYJII0) BBICTABIISIETCS OLEHKA «OTIMYHOY», «XOPOIIO», «yI0BIETBOPUTEIHLHOY» WIIH
«HEYIOBIETBOPUTEIBHOY.
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K npomexyTO4HOH aTTecTalMy JOMYCKAIOTCS TOJBKO CTYAEHTHI, BBIIIOJHUBIINE BCE BUIBI
y4eOHOIl paboThl, NPEdyCMOTpEHHbIe paboueil mporpaMmoi no aucuuiuinHe «MCTOYHMKM U
CHCTeMBI TerocHa0)eHust npennpusatuil u XKKX».

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

cDOH,I[I:I OLCHOYHBIX CPCACTB IIPEACTABIICHBI B IIPHUJIOKCHUHU K pa60qel71 mporpamMmme.
7.3  OueHo4HbIe cpeacTBA

7.3.1. Texymuii KOHTPOJIb

Jlist IpoBeIeHHsI TEKYIIEro KOHTPOJISE IPUMEHSFOTCS CIIeAyIome (hOPMBI: Pa3HOYPOBHEBBIC
3aJa4d ¥ 3aJIaHUs; TOKJIa/, COOOIICHNE; YCTHBIN Ompoc, codece0BaHne; TECT.

7.3.2. [IpomexxyTo4yHast aTTeCTaIus

[IpomexyTouHas arTecTalysi NPOBOAUTCS HA COOTBETCTBYIOIIMX (opMaM 0O0ydeHHs
cemecTpax B (popme dK3aMeHa.

DK3aMeH MPOBOJUTCS MO OHIeTaM, OTBETHI MPEJAOCTABIISAIOTCS MUCHMEHHO C MOCIEAYIOIUM
YCTHBIM coOeceoBanueM. buiersl GopMupyroTcst U3 BOIMPOCOB MPEICTaBISHHOT0 HIKE repeyHs. B
OuJIeT BKIIIOYAETCS JIBa BOMPOCA U3 PA3HBIX Pa3/IeioB AUCHUIUIMHBI U OJTHO MPAKTUYECKOE 3aJaHHe.
IlepeueHp BOIPOCOB COOTBETCTBYET TEMaM, N3YUEHHBIM Ha JIEKIIMOHHBIX U CEMUHAPCKUX 3aHATHUAIX
(mpunaraetcsi). Bpemst Ha MOArOTOBKY MUChMEHHBIX OTBETOB — A0 40 MUH, yCTHOE coOeceloBaHUE —
10 10 MuHYT.
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Ipuioxenue
IIpumep 3agaHus 1Jisi KYPCOBOI0 NMPOEKTHPOBAHUS

T'opon MockBa
PacuertHas Temiieparypa Hapy>KHOTo Bo3ayxa to, °C -28
PacuetHas Temiieparypa Hapy>KHOTO BO3yXa JUIsl BEHTHIALUH tyyp, °C -15
YcpenneHHas pacyeTHas TeMIIEpaTypa BHyTPEHHETo Bo3ayxa ti, °C 20
OO611as mIoma b KUIIOTO 3/[aHUs Ha OJTHOTO KHMTENS ogu, M>/4EN 18
IInotHOoCTE HaceneHus P, gen/ra 242
CpenHsis 32 OTONUTENBHBIN IEPUOJ] HOPMa pacxo/ia ropsiueii BoJbl Ha 115
OJTHOTO JKHUTEJIS B CYTKH 0, JI/CYT.
[Tnomanp kBaptana 1 Fig, ra 5
[Tnomaap kBaprtana 2 Fi, ra 8
Inomans kBaprana 3 Fs, Ta 5
ITnomans kpaprana 4 F, Ta 5
ITmomranp kBaptana 5 Fys, ra 20
IInomanas kBapTana 6 Fie, ra 10
IInomane xkaprana 7 Fy, ra 6
ITmomranp kBapTana 8 Fys, ra 5
IInomans kBaprana 9 Fio, ra 16
ITmomane kBaprana 10 Fyio, T2 4
Y 1enpHBIA MoKa3aTelh TEIUIOBOTO IOTOKA Ha OTOIUICHHE KIJIBIX 3IaHHH g7
o, BT/M?
YKpyITHEHHBIC TIOKA3aTeNN CPEAHETO TeIUIOBOTO MOTOKA HA TOpsIee 407
BOJIOCHA0KEHHE gh, BT
Temmnepartypa ropsiueit Bojsl tr, °C 55
Temnepatypa X0JI0HOM (BOIOTPOBOIHOM) BOABI B OTOMUTEIHHBIN 5
nepuos te, °C
Temmepatypa x0510/1HOH (BOJOIIPOBOAHON) BOJBI B HEOTONHUTEIHHBIH 15
nepuof tb, °C
Temneparypa ceTeBoil BoAbl B HoarouIeil Maructpaiu ti, °C 95
Temmepartypa ceTeBoii BOJBI B 00paTHOH MarucTpaiu 1z, °C 70
Temneparypa ceTeBoii mocie aeBaropa 13, °C 85
Touka u310Ma B nojarieM tpydonposoge T1', °C 70

1.2

banancoBblit KO3 (GUIMEHT 71l HATPY3KH TOPSYero BoI0CHA0KEHHS i
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Choucok IK3AMECHAINUOHHBLIX BOIIPOCOB IO JUCIHUIIJIUNHE

03N LN kAW~

9.

10
11
12
13
14
15
16

. Pacuer teruioBoro norpeGieHus

. Ce3oHHast Harpys3ka

. Pacuer oTmycka Temia Ha OTOIICHHE

. Onpenenenne pacxoza Tera Ha OTOIJICHUE IT0 TUIOIIAI! 3aCTPOUKH

. Pacuert oTmycka Teruia Ha BEeHTUIIALIUIO

. Kpyrnoronuunas Harpyska

. Pacuet rogoBoro ormycka Termia. ['paduk mpo1omKUTENbHOCTH TETIIOBOM HArpy3KH
. BonsiHbIe crcTeMbl TeTIoCHA0KEeHUS

PerynupoBanue TeniaoBo Harpy3Kku

. TernyioBbIe XapaKTEPUCTUKHU TETNIOOOMEHHBIX aIapaToB

. KauecTBeHHOe peryinupoBaHne 0JJHOPOIHON Harpy3Ku

. KauecTBeHHOE peryaupoBaHue pa3HOPOAHON HArpy3Ku

. KauecTBeHHOE peryiaupoBaHue 110 OTONUTENBHON Harpy3Kke

. I'padpuku pacxona Boas! u TemmnepaTtypsl Ha [ BC

. lenTpanbsHOE peryanpoBaHue 0 COBMEIIEHHON Harpy3ke otorieHus u [[BC
. LleHTpanbHOE peryanpoBaHue IO COBMEIIEHHON Harpy3Ke 3aKpbIThIX CUCTEM

TEIIOCHAOKEHMS

17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.

KayecTBeHHOE peryiupoBaHue 1o COBMEIIEHHON Harpy3Ke B OTKPBITBIX CUCTEMaX
KauecTBEeHHO-KOIMUECTBEHHOE PETYIUPOBAHUE

VlcTouHMKM TeTIocHa0KeHUs

TeruoBast cxema BOJOTPEHHON KOTEIbHOU

TermoBas cxema napoBOM KOTEJIbHOU

TeruoBast cxema apoBOAOIPEUHON KOTEIBbHON

Cxewmsl otirycka Temia ot TOL]

Bononoaroroska

I'mapaBiarueckuil pacyeT TEIIOBBIX CeTer

CxeMbl ¥ KOH(QUTypaIuy TETJIOBBIX CeTei

OCHOBHBIE paCYETHBIE 3aBUCUMOCTHU

[TopsaoK ruipaBIM4ECcKOro pacyera

[Tre30MeTpuueckuii rpauk TEMI0BOM CeTH

Oco0eHHOCTH TH/IPaBIMYECKOT0 pacyeTa MmapornpoBOIOB

OcobeHHOCTH pacyeTa KOHJIEHCATOIIPOBOIOB

O6opynoBaHue TETUIOBBIX CETEH

ITpoknanka TpyOOnpoBo10B

Omnops! TpyOOTIPOBOIOB

KomneHncanus remnepaTypHbIX AedopMariuii

OcobeHHOCTH TeMITepaTypHON KOMIIEHCAIIMH MPU OECKaHAIbHON TTPOKIIAIKE
TemnoBoii pacueT TpyOONIPOBOIOB

HazemHas npokiagka TpyoonpoBoioB

[TonzeMHas npokiaaka TpyoOIpoBOIOB

[Togzemuast OeckaHaibHast OTHOTPYOHAs TPOKITAIKA

[TonzemHas GeckaHaimbHas IByXTpyOHas MPOKIIaaKa

[TonzemMHast kaHaJIbHAS MTPOKJIAIKA

TemnoBeie motepu TpyOoOIpoBoIa

Tennounzonauus TpyOOIPOBOAOB TEILIOCETEH

TpeboBanust, npeabaBIseMble K TEIUION30JAIIMOHHBIM MaTepHuajIaM U UX CBOMCTBA
Tennon3ongunoOHHbIE MaTEPUAIIBI, U31ETUS U KOHCTPYKIIMH ITPH HAI3E€MHOM U

MOA3EMHOM IMPOKJIaZiKax TCIIJIOBBIX ceTen

47
48

. Ternon3011OHHbIE MaTepUaNbl U KOHCTPYKIIMH O€CKaHAIbHBIX MPOKIIAJIOK
. OCHOBHBIE HEIOCTATKU COBPEMEHHBIX TEIJIOBBIX CETEMN
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49. Pe3zepBupoBaHue

50. Ha3znauenue u 060py/10BaHHE TEIIJIOBBIX ITyHKTOB

51. Llentpanbubiii TemnoBor myHKT (L[TII)

52. [lpucoenuHeHUE CUCTEM OTOIUICHUS K TeTIoBbIM ceTsiM B UTII

53. [IpucoenuHeHre CUCTEM rOpsSIYEro BOJIOCHAOKEHUS K TEIIOBBIM ceTsim B U TII
54. ABTOMaTU3MPOBAHHBIE TEIUIOBBIE ITYHKTHI

55. Ucnonp3oBaHre BTOPUYHBIX YHEPTOPECYPCOB B CHCTEMaX TETJIOCHAOKEHHS

IIpumepHbIil nepevyeHb BONPOCOB Al IPOMEKYTOYHOI0 TeCTUPOBAHUS

::!T-1:: Kakoii pac4éT npoBoauJIicsi B pAMKaxX KYpcoOBOIo NPOeKTa
= Pacuér Terocetu

~ Pacuér xoTnoarperara

~ Pacuér TeruiooOMeHHOro arnmapara

~ Pacu€r cucremsl OTONIEHUS

::!T-2:: Yto siBJIseTCH UCXOAHBIMHU JAHHBIMH /ISl pacyéra

~ [Tnomanae kBapTaioB

~ II10THOCTH HacelleHus

~ VY nenpHBIN TOKa3aTeNIb TEIUIOBOT'O ITOTOKA HAa OTOIUICHUE YKUJIBIX 3TaHUN
~ TemnepaTypa ceTeBoi BOJIbl B 00paTHOM MarucTpaiu

= Bce oTBeTBI BEpHBI

::IT-3:: CornacHo KakoMy JOKYMEHTY, ONpeJe/siiiach pacuéTHasi TeMieparypa
HAPY/KHOT0 BO3ayXa to?

= CII 131.13330.2012 «CrpouTtenbHas KIMMAaTOJIOTHS»

~ CII 124.13330.2012 «TennoBbie ceTn»

~ CII156.13330.2011 «IIpon3BOACTBEHHBIE 3TAHUS»

~ Bce oTBeTHI BEpHBI

::AT-4:: {as pacuéTta MAaKCHMMAJIbHBIX TEIJIOBBIX MOTOKOB HA OTOIJIEHHE HEO0X0IMMO
3HATh {

~ [Inomane MOBEPXHOCTH TEMIOOOMEHA

~ TemnepaTypHblii rpadUK TETIOCETH

~ Koadurment temnooriaun norpedUTEto

~ TemnoéMKOCThb TEIIIOHOCUTEIIS

~ Bc€ oTBeTHI BEpHBI

= Her BepHOTrO OTBETA

::AT-5:: MakcumaiibHbIN TENJIOBOM MOTOK Ha ropsiyee BOAOCHA0KeHHE MOKHO
OIpee/IuTh KaK
=24-q,"m
~24-q,-m
~gqnp m
~qo"Mm
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::IT-6:: [L1s mocTpoeHHs1 YaCOBBIX rPA()MKOB PACX0A0B TeIJIOThI HA OTOIICHHE U
BEHTHJISIUIO HeO0X0AMMO 3HATH

~ JIBa 3HaUEHUS TEIUIOBBIX MOTOKOB: MAKCUMAIBHBIE Qomax U Qvmax

~ IIpoomKUTENPHOCTD CTOSHUS TEMIIEPATYDP U1 JAHHOIO PETUOHA

= JIBa 3HAa4YEHHUS TEIUIOBBIX IOTOKOB: MAKCUMAIbHBIE Qomax B Qvmax ¥ TPOJOJDKUTEIBHOCTD
CTOSIHMSI TEMIIEPATYP [T JaHHOTO PETHOHA

~ Het BepHOro oTBeTa

::HT-7:: Jl1s1 mocTpoeHus roa0Boro rpapuka 1o MecsanaM Ucrnoib3ylT
= CpeaHeMecsauHble TEMIIEPATY Pl HAPYKHOTO BO3AyXa

~ CpeZlHeroIoBbIe TEMIEPATYPhl HAPYKHOTO BO3AyXa

~ IIpo10JIKUTENBHOCTD CTOSHUS TEMIIEPATyp Hapy»KHOTO BO3yXa

~ TemnepaTypy TOUKH U37I0Ma I'paduka peryJIupoBaHusl TEIIOCETH

~ Bce oTBeThbI BEpHbI

::AT-8:: CymmapHblii TeNJIOBOH MOTOK JJIsl KA’KI0I0 MeCsilla OTONMUTEJIbHOI0 Mepuoaa
omnpeaesercs Kak

~ CyMMa TeIIOBBIX MOTOKOB Ha OTOIJIEHUE U CPETHEYACOBOTO TETNIOBOTO MOTOKA IS
JIAHHOTO TIEPHO/Ia Ha TOpsiYee BOIOCHAOKEHUE

~ [Ipou3BeieHne TEIJIOBBIX MTOTOKOB HA OTOIUICHUE, BEHTHIISIIIUIO U CPETHEUACOBOTO
TEIJIOBOTO TIOTOKA JIJIsl JAHHOTO TIEPHUOia Ha ropsdee BOJOCHAOKEHHE

~ Pa3HOCTh TEMIOBBIX IOTOKOB HA OTOIJICHUE, BEHTUJIAIIMIO U CPEAHEYACOBOTO TEIIJIOBOTO
MOTOKA JJIS JAHHOTO TIEPHO/Ia Ha TopsSYee BOIOCHAOKEHUE

= Her BepHoro oTBeTa

::T-9:: {ns HeoTonuTEALHOTO Nepuoaa (npu tu >+8 °C), cymmapHblii Ten1oBoi
NMOTOK Oy/eT paBeH

~0

= TenyoBoMy OTOKY Ha ropsiuee BoJOCHa0XKEeHHE B JaHHBIN TIEpUOT

~ TermoBoMy MOTOKY Ha ropsiuee BOJ0CHA0KEHUE B MUK MOTPeOIeHus

~ TemnoBoMy IOTOKY Ha OTOIJICHHE

~ TemnoBoMy OTOKY Ha BEHTUJISILIIO

::MIT-10:: Kakoif TUIl peryJIMpoBaHusi OTIYCKA TelJIa NOTPe0UTe 10 IPUMeEHsIeTCsl B
PacCYMTHIBAEMOM TEIIOBOM CeTH

= KauecTBeHHBII

~ KonnuecTBeHHBI

~ KauecTBEHHO-KOIMUECTBEHHBIN

~ TypOyneHTHbIH

~ JlamruHapHBII
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