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

K OCHOBHBIM LielSIM OCBOCHMS AMCUUILUINHBI «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 CTYAECHTOB CaMOCTOSITEIbHO (POPMYJIMPOBATh U pelIaTh 3aJadyu
NOBBIIEHUS (P(PEKTUBHOCTH HCIONB30BaHUS TEIUIOBOM SHEPrHMU B CHCTEMax TEIUIOCHAOXKEHUs,
BO3MO>XHOCTH CHMKEHMS 3aTpaT Ha NEepPEeKauyKy TEIIOHOCUTENSI U TOTeph NPU TPAHCIOPTUPOBKE U
pacripe/ielIeHuH TEIUIOBOW SHEPIUY;

— TOATOTOBKAa CTYJEHTOB K JESITEIbHOCTH B COOTBETCTBMM C KBaJIM(UKALMOHHON
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 TEMJIOBOM SHEPIUH y MOTPEOUTEIS.

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

— BbIpa0OTaTh HAaBBIKM y CTYACGHTOB CaMOCTOSTEIbHO (OPMYJIHPOBATH  3aJauu
IPOEKTHPOBATH U PACCUUTHIBATH MAPAMETPbI CUCTEM TEMJIOCHA0XKEHUS POMBIIIJICHHBIX 00bEKTOB U
KKX;

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

— Hay4YUTh aHAJIU3UPOBATH CYILIECTBYIOIINE CUCTEMbI TEIUIOCHA0XKEHUS U TETIONOTPeOIeHNs
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 OTEYECTBEHHONW U 3apyOeKHOW IMpPaKTHUKE, pa3BUBaTh CIIOCOOHOCTH OOBEKTHBHO
OLICHMBATh IMPEUMYILECTBA W HEJOCTaTKM CHCTEM LIEHTPAJM30BAaHHOTO U HWHAMBHUAYAIbHOIO
TEII0CHAOKECHUS;

— HAayuuThb AaHAJIM3UPOBATh  PE3yJbTaThl MOJCIUPOBAHMS, IPOU3BOAUTH  IOUCK
ONTUMU3ALMOHHOIO pEUIeHUs Ul CUCTEM TEIUIOCHAOKEHUS U OTOIUIEHUS HPOMBIIIJICHHBIX
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 JAOCTHKCHHUA KOMIICTCHIIUN

NIIK-1.1. lemonctpupyert 3nanue HT/] o
IIPOBEPKE TEXHUYECKOTO COCTOSIHNUSA, OLIEHKE
0CTaTOYHOTo pecypca u peMonTta OIN/]

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

CriocoOHOCTD yNpaBIIsATh 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 dKcrutyatanuu O]

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

2. MecTo JTUCHUIIIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMbl

JlucuumiauHa OTHOCUTCA K 00s3aTeNbHOM 4YacTu/4act, (HOpMUPYEMOH Y4YaCTHHKaAMHU

o0pa3oBaTenbHBIX OTHOIIEHUH 0710Ka b1 «/{uciummuHb! (MOLyIN)».

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;

— Cucrtembl OTOIUIEHHS], BEHTWISILIMYA U KOHAULIMOHUPOBAHUS BO3YXa,;
— TexHoNMorn4yeckue 3HEProHOCUTENH U IHEPTrOCUCTEMBI ITPETPUITHI;
— HarneraTenu u TeIIoBbIe ABUTATENH;

— KoTenpHble yCTAaHOBKH U IapOr€HEPATOPBHI.

3. CTpykTypa U cojaepkaHue TUCUMIIMHBI

OO61as TpyA0eMKOCTh IUCHHUIUIHHBI cocTaBisieT 4 3adeTHbIX(e) enuuull(bl) (144 gacos).

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 . KoaunyecTBo CeMecTpbl
Bup yueOHoit padoTbl
n/n 4acoB 8 cemecTp
1 | AyauTtopHbie 3aHATHS 72 72
B ToM uucae:
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 S3K3aM€EH 3K3aM€EH
Hroro 144 144




3.1.2. 3aounas hopma oOyueHus

Ne . KoaunuecTBo CemecTpbl
Bun yuyeOHo# padoThI
n/n 4acoB 8 cemecTp
1 | AyautopHble 3aHATHA 20 20
B Tom uncine:
1.1 | Jlekuuu 6 6
1.2 | CemuHapcKue/MpakTUIECKUE 3aHATHS 14 14
1.3 | JJabopaTropHble 3aHATUS 0 0
2 | CamocTosiTesibHasA paboTa 124 124
B Tom uncne:
2.1 | TectupoBanue 24 24
2.2 | IlogroroBka K KypcoBoi pabore 16 16
2.3 | CamoCTOSATEIHbHOE N3YUCHUE 84 84
3 | llpomexxyTouHAasi aTTECTANUSA
3auet/aud.3a4er/IK3aMeH JK3aMeH JK3aMeH
Hroro 144 144
3.2 Temarudyeckuii NJIaH U3YyYeHUS TN CIUTIHHBI

(o dhopmam oOyueHus)

3.2.1. Ounas ¢popma oOyueHus

TpynoemMkocTs, 4yac
AynutopHasi padora =
=
S o 2L = =
Ne =) g E é g CQ 5 <
Pa3nesbl/TemMbl /11 AUCHUTIINHBI = = 59 & @ =5
n/n $ = | &2 SE £¢2 58
2 “ | 85 28 Eo ES
o = Bl 23] £ B 2%
S | 5E 8% 24 S
5 8 8§ s Bl 2
= <
O El = )
1 | Pasnen 1. Beenenue 3 0,5 | 0,5 0 0 2
2 | Pasgen 2. PacueT TemioBoro norpebienns 13 | 1,5 |55 0 0 6
3 | Pasnen 3. PerynupoBanue TelI0BOM HArPy3KH 16 2 6 0 0 8
4 | Pasnen 4. Mctounuku TemnocHabkeHus 12 2 4 0 0 6
S | Paszen 5. Pacuer TemaoBbIX cXeM KOTeIbHbIX 1 TDL] 14 2 6 0 0 6
6 | Pasnien 6. BojionoaroToska 12 2 4 0 0 6
7 | Pasnen 7. TunpaBnuyecKkuii pacyer TEIIOBhIX ceTeil 14 2 6 0 0 6
8 | Pasnen 8. O60pyIOBaHHE TEILIOBEIX CeTeH 16 2 6 0 0 8
9 | Paszmen 9. Tenosoii pacyeTr TPy6ONpPOBOIOB 14 2 4 0 0 8
10 | Pasnen 10. PauonasbHas cTpyKTypa Temiosbix cereit | 15 1 6 0 0 8
11 | Paszen 11. Mcnonp3oBanne BTOPHYHBIX 15 1 6 0 0 8
SHEPrOPECYPCOB B CUCTEMAX TEILIOCHAOKEHHS
Hroro | 144 | 18 54 0 0 72




3.2.2. 3aounas ¢popma oOyueHus

TpymaoeMKoCTh, Yyac
AynuTopHasi pabora
= B z
= = =
23 2|5 8
Ne =) = g g § § 5 <
Pa3nesnl/TeMbl I/ AUCIUILIHHDI = = 5 o o S &8 =5
n/n 3 S | a= 2|28 88
S 2| kK = =
R § | E9 = | EE &
O SHS) > = (5]
S |52 2| 84 g
SE & =78 &
SE 51778
al &
=
1 | Pasnen 1. Beenenue 10 0 0 4
2 | Pasgen 2. PacueT TemioBoro norpebaeHus 12 5 4 0 0 12
3 | Pasnen 3. PerynupoBanue TelI0BOM HArpy3KH 12 0 0 12
4 | Pasnen 4. ICTOYHMKH TEMIOCHAGKEHHUS 12 0 0 12
5 | Pasnen 5. Pacuer TemnoBbix cxeM KoTenpHpix 1 TOIL | 20 0 0 12
6 | Paszmen 6. Bononoaroroska 12 5 6 0 0 12
7 | Pasnen 7. TuppaBnudecknii pacyeT TEIIOBHIX ceTei 12 0 0 12
8 | Pasnen 8. O60pyi0BaHHE TEILIOBEIX ceTel 12 0 0 12
9 | Pasnen 9. TennoBoii pacyeT TpyOGOIpPOBOIOB 18 0 0 12
10 | Paszen 10. PaunonanbHas cTpyKTypa TemioBbix ceteit | 12 ) 4 0 0 12
11 | Paszexn 11. Mcnonp3oBanne BTOpUYHbIX 12 0 0 12
SHEPrOpEeCyYpPCoB B CHCTEMAX TEMIOCHAOKEHHS
Hroro | 144 6 14 0 0 124

3.3 Conep:xxkanue THCUMIJIMHBI

Pa3zpnen 1. Beenenue

[Ipenmer, 3a1a4un U coiepkaHUe JUCHUIUIMHBL. MECTO CUCTEM TEIIOCHA0KEHUSB CTPYKTYpe
sHepreTuueckoro komiuiekca npeanpuarud u KKX. Ilpunuunel 3QpexTHBHOr0 MCHOIb30BaHUS
TEIIOBON YHEPTUH B CUCTEMaX TeIUIOCHa0KeHUs1. OCHOBHbIE TEPMUHBI U OIIPEIETICHHUS.

Pasnea 2. Pacuer TemoBoro notpebieHus

Ce3oHnHas Harpy3ka. Pacuer ormycka Teruia Ha oToruieHHe. OnpeneneHue pacxoaa Tera Ha
OTOIUIEHHE N0 IIOIIAAu 3acTpoWku. Pacder ormycka Temia Ha BeHTWIANMIO. Kpyrioroaudnas
Harpyska. Pacuer romoBoro ormycka Temiaa. I'paduk mpomoKUTEIbHOCTH TEMJIOBOM Harpys3KH.
BoasHbie cuctemsl TemI0CHAOXKEHUS.

Pasnea 3. PerynupoBanue TEIIOBON Harpy3Ku

TenyoBele XapakTEepUCTUKU TEMJIOOOMEHHBIX ammapaToB. KadecTBeHHOE peryaupoBaHue
OJIHOPOAHOM Harpy3ku. KadecTBEHHOE peryJMpoBaHHE pa3HOPOAHON Harpy3ku. KadecTBeHHoe
peryivpoBaHue 1O OTONUTENbHOM Harpyske. I'paduxu pacxona Boabl u TemmnepaTypsl Ha ['BC.
LlenTpanbHOE perylIMpoOBaHUE IO COBMEIIEHHOM Harpy3ke orormeHus u ['BC. LlentpansHoe
peryJIupoBaHHe MO COBMELIEHHOW Harpy3Ke 3aKpbIThIX CHUCTEM TerlocHaOkeHus. KauecTBeHHOe
pETyJIMPOBAaHKE 110 COBMEIIEHHOM 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]

OOu1re Noa0kKeHUsl pacueTa TeIIOBBIX CXeM KOTesIbHBIX. OCOOEHHOCTH pacueTa TEeIIOBbIX
CXEM BOJOIPEHHBIX KOTENIbHBIX. Pacyer TerioBod cXeMbl MapoBOW KOTENbHOM. CXeMbl OTIIyCKa
temia oT TOLI.

Pasnea 6. Bononoaroroska

[Ipombiniennas BogonoaroroBka. Ounctka Boabl st JKKX. IloaroroBka Boabl st
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
TU/IPABIMYECKOr0 pacuera naponpoBoaoB. OcoOEHHOCTH pacdeTa KOHJEHCATONPOBOJOB. Pexxum
JIABJICHUS B CETH U BBIOOP CXeMbl a0OHEHTCKOIo BBOAA. ['MApaBIruecKuil pexuM TEIIOBIX CETEH.
Conporusienue cetd. BkiroueHre HacoCHBIX MojacTaHuui. PaboTa cetu ¢ IByMS MCTOYHHKaMU
nutanus. KonbueBass ceTs. BxitoueHMe HAaCOCHBIX MOJACTAHLMM B CETH C ABYMs MCTOYHUKAMU
nUTaHus. [ UIpaBIuIecKuid peXKUM OTKPBITBIX CHCTEM TEIUIOCHA0KEHUSI.

Pa3nen 8. OGopynoBaHue TEIIOBBIX CETEH

[Ipoknagka TpyOompoBoaos. Onopbl TpyOompoBoaoB. KommeHcanus TemneparypHbIX
nepopmanuii. OcoOEHHOCTH TeMIEpaTypHOM KOMIIEHCAlUM Hpu OeCKaHalIbHOM MPOKIIAJIKE.
Pagnansias xkoMIeHcanus.

Pa3gen 9. TernoBoii pacuer TpyOonpoBoJ OB

HazemHas npoxnanka tpybonpoBooB. Ilogzemuas npoknanka tpyoonpoBoaos. Ilogzemuas
OeckaHanbHas OAHOTpYOHass npokianka. IlonzemHass OeckaHanbHas JBYXTpyOHas MpPOKJIaIKa.
[Ton3emHast kaHanpHas Mpokiajgka. TemnoBble moTepu TpyoOompoBoaa. Temnousonsuus
TpyOOnpoBOOB TemioceTel. TpeboBaHus, NpeabsABIsSeMble K TEIUIOU30JIAUOHHBIM MaTepuaiaM U
UX CBOMCTBAa. TeIIOM30JSIMOHHBIE MaTepuasbl, U3JAENHUS W KOHCTPYKUMHU NpPU HAA3EMHONH M
NOJ3EMHOM TPOKJIAJKaX TEIUIOBBIX ceTed. Tennou3oiasiuuoHHbIE MaTepuanabl M KOHCTPYKLUU
OeckaHaJIbHBIX NPOKJanoK. JledhekTsl mnpeau30JupoBaHHBIX TpPyOONpPOBOJOB B  CHUCTEME
TEIIOCHA0KEHUSL.

Paznea 10. PannonanpHasi CTpyKTypa TEIUIOBBIX CETEl

OCHOBHBIE HENOCTATKH COBPEMEHHBIX TEIUIOBBIX CeTel. I'mapaBimyeckas yCTOMYMBOCTH
cetu. HelirpanbHble TOukH. YTipaBisieMocTh cucTeMsl. PesepBupoBanue. BeiOop cxem nokitoueHus
a0OHEeHTCKMX ycTaHOBOK. HasHaueHme u 000pyJOBaHME TEMJIOBBIX NyHKTOB. lleHTpanbHbIH
teroBot myHKT (LITII). Tlpucoenunenue cucteM otorsieHuss K TerioBeiM cetsm B WTIIL.
[IpucoenuHeHne cucreM Tropsyero BoJOCHaOkeHMss K  TemioBbiM 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 TEIIOBOW 3HEepruu. IIpoekT st 000POTHBIX U MPSIMOTOYHBIX CUCTEM TEXHHUYECKOTO
BOJIOCHA0KEHUSI TEIUIOBBIX JIEKTPUUECKUX CTAHIIUH.

3.4 TemaTuka CeMMHAPCKHUX/NPAKTHYECKHUX M J1a00PATOPHBIX 3aHATHH

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



Cemunapckoe 3ausitue 2-4. «OnpeieneHue TEeIIOBbIX TOTOKOB Ha OTOTUICHHE, BEHTHIISLINIO
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 TONIMUHBI TEMI0BOM 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 UnxeHepHble ceTH 30aHUIM U COOpYKEHUI BHyTpeHHUE. McnibiTanue u
HaJIaJIka CUCTEM BEHTWIALUHM U KOHIMIMOHUPOBaHUA BO3ayxa. IIpaBuia npoBeneHuss 1 KOHTPOJIb
BBITIOJTHEHUS padoT.

2. T'OCT P 59501-2021 NnxkeHepHbIe CETH 31aHUI U COOPYKEHUI BHYyTpeHHUE. MOHTaX U
IIyCKOBasl Hajlajika cucTteM oToIuieHus. [IpaBuiia u KOHTPOJIb BHINOIHEHUS padoT.

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 COOPYKEHUN 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
IyCKOBasl HajlaJka CHCTEM TIOpSYero M XOJOJHOTO BojaocHaOkeHus. IlpaBunma 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-
KOHJEHCATOPHBIX OJIOKOB OBITOBBIX CHCTEM KOHAWLMOHMpoBaHUA. I[IpaBuwia M KOHTpOIb
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 3/1aHUN U COOPYKEHUIN BHYTpeHHHE. MOHTaX 1
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  OcHoBHas JIMTEpaTypa

1. Coxonos E.fI. Terodukanus u temosslie 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.
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3. Bapdonomees 10. M., Kokopun O. f. Otomnenue u Temiossie cetu. — 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. by3nukoB E.®., Ponnatuc K.®., bep3unpi 3.51. [Ipon3BoACTBEHHBIE U OTONUTENIBHbBIE
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, KomnbutioB A.C., [Tunbmukos A.I1. BogonoarotoBka: nporeccsl 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., ITokpoBckuii B.H. ®uzndeckue 1 XuMHIECKHE METOIbI 00paOOTKHU 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
Kadepoii AIeKTPOHHBIX 00pa3oBaTeNIbHBIX pecypcoB (DOP) o BceM paszaenam nporpaMMsl:

Hazsanue DOP
M CcTOYHUKH U CUCTEMBI

TeruiocHa0xeHus npennpustuii 1 | https://online.mospolytech.ru/course/view.php?id=1949
KKX

Pazpabotannblii OP BKIIOYAIOT TPOMEXYTOUHBIN U UTOTOBBII TECTHI.

[Topsimox mpoBeneHUs: pabOT B JUCTAaHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTICITBbHBIMHU
pacropsKeHUs MU IPOPEKTOpa Mo yueOHOH paboTe u/Win LIEHTPOM Y4eOHO-METOANYECKON pabOTHI.

Kaxnpiii cTygeHT oOecriedeH HWHIVMBUAYAJbHBIM HEOTPAHWYCHHBIM JIOCTYTIOM 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

4.6
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MoiiO¢uc — poccuiickas KOMIaHHUS-Pa3padOTUUK Oe30NaCHBIX O(UCHBIX PEIICHUH A
oOmeHuss ¥ COBMECTHOM paboTel ¢ pgokymeHTamu (AnbprepHaruBa MS Office)
https://myoftice.ru/

[Tnatpopma nanoCAD — »sT0 poccuiickas 1atdopma s TNPOSKTUPOBAHUA H
MOJIEIIMPOBAHMS 00BEKTOB paznuuHoi ciaoxHocTh. [Tonaepxka popmaros *.dwg u IFC
JleaeT ee OTAMYHbIM pemieHueMm s coBMemeHuss CAIIP- u BIM-texHosorui.
OyHKIHOHAT TUIAT(HOPMBI MOKET OBITh PACIIUPEH C MOMOIIBI0 CICIIMATBLHBIX MOMYJICH
https://www.nanocad.ru/support/education/

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

VALTEC.PRG.3.1.3. [Iporpamma Ji1sl TEIUIOTEXHUYECKUX U TUAPABINYECKUX PACUETOB
https://valtec.ru/document/calculate/

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

COBpeMeHHLIe l'[pO(l)eCCI/IOHaJILHble 0a3bl JAHHBIX H I/IH(l)OpMaHI/IOHHbIe

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 rocynapcrsennas 6udauoreka http://www.rsl.ru

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

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

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/

WUnxenepnas cantexuuka VALTEC (xatanmor mnOpoAaykuuu 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 ayautopun obmero ¢onaa. s npoBeeHUs] CEMUHAPCKUX U JTa0OPAaTOPHBIX
pabot ucnons3zyrotcs aynuropun: AB2406, AB1101 u aynutopun xoprmyca YPBAH. TEXHOI'PA /]
NuHOoBanmoHHO-00pa3zoBaTeIbHOM KoMIUIeKce « TexHorpaa, KOTOPbIA PacloioKeH Ha TEPPUTOPHHI

B/IHX.

6.1
o0yueHus

6. MeToanuyecKkue peKoMeHIaluu

MeToanuyeckue PpeKOMEHAAUUM JIsl NpenogaBaTesisi M0 OPraHu3aluM


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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6.1.1 IlpenogaBaTenp oOpraHU3yeT MPENOJAaBaHUE AMCLUIIMHBI B COOTBETCTBUU C
TpeboBanusMu «llomoxkeHust 00 opraHuzanMu 00pa30BaTENBHOrO Mpolecca B MOCKOBCKOM
MOJUTEXHUYECKOM YHUBEPCUTETE U €T0 (priIHanax», yrBepKIEHHBIM PEKTOPOM YHHUBEPCHUTETA.

6.1.2 Ha nepBoM 3aHATUM NpenojaBarelb AOBOAUT 10 CBEIEHUS CTYJIEHTOB COJEp)KaHHUE
paboueii mporpaMMmsl qucuuIuiHbl (PIL).

6.1.3 IIpenogaBaTens 0cOOEHHO OOpaliaeT BHUMaHUE CTY/ICHTOB Ha:

— BHJBI U (OPMBI NPOBEACHUS 3aHATUH 10 JUCLUIUIMHE, BKJIOYAs MOPSJIOK IPOBEACHUS
3aHATUH C TPUMEHEHHEM TEXHOJOTMH JUCTAHIMOHHOTO OOYYEHHUSI W CHUCTEMBI
nuctannronHoro ooydenus yauBepcuteta (CJIO Mockosckoro I[Tonurexa);

— BHJBl, COAEP)KAHUE U MOPAJOK IPOBEAEHUS TEKYILEro KOHTPOJIi YCHEBAaEMOCTH B
COOTBETCTBUH C (DOHJIOM OLIEHOYHBIX CPEJICTB;

— ¢QopMmy, copepkaHHE € TOPAJOK TPOBEACHHUS IPOMEXKYTOUHOH aTTecTanuud B
COOTBETCTBUM € (POHJIOM OLIEHOUYHBIX CPEICTB, IpeaycMoTpeHHbIM PIT/I.

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

npeaycMoTpeHubix PIT/I.

6.1.5 IlpenonaBarens peKOMEHYET CTYI€HTaM OCHOBHYIO U JIOTIOJIHUTENbHYIO JIUTEPATYPY.

6.1.6 IlpenogaBarens NpeloCcTaBiIseT Mepel] MPOMEXYTOUHON aTTecTanue (3K3aMeHOM W
3a4€TOM) CIIMCOK BOIIPOCOB JJIsl IOJITOTOBKHU.

6.1.7 IlpenonaBaTeny, KOTOpble MPOBOAT JIEKLMOHHBIE M NPAKTHUECKUE (CEMHUHApPCKUE)
3aHATHUS, COTJIACYIOT TEMAaTHYECKUH IUIaH MPAKTUYECKUX 3aHATHH, YTOOBI MCIOJB30BATH EIUHYIO
cucreMy 0003Hau€HHUM, TEpPMUHOB, OCHOBHBIX MOHATHH JUCLUIUINHBL.

6.1.8 Ilpm TNOArOTOBKE K CEMHUHAPCKOMY 3aHSATHIO TI0 MEPEYHI0O OOBSBICHHBIX TEM
IPEenoJiaBaTel0 HeoOXOJMMO YTOYHUTh IUIAH MX HpoBeaeHusi, cormacHo PIIJI, npomymats
(GOpMYIHPOBKH U coepKaHHe Y4eOHBIX BOIPOCOB, BHIHOCUMBIX Ha 00CY>KICHUE, O3HAKOMHUTHCS C
HepevYHEM BOIIPOCOB 10 TEME CEMHUHApa.

B xozme cemmHapa BO BCTYNUTEIBHOM CIIOBE PACKPBITh MPAKTHYECKYIO 3HAYMMOCTH TEMBI
CEMMHAPCKOI'0 3aHATHA, ONPEACIUTh HMOPSI0K €ro IMpOBEIEHUs, BpeMs Ha OOCYXJEHUE KaXKIOoro
yuebHoro Bompoca. Mcmonb30BaTh (POHTANBHBIM ONMPOC AaBas BO3MOXHOCTH BBICTYIHTH BCEM
CTYyZ€HTaM, IPUCYTCTBYIOIUM Ha 3aHATHH.

B 3aximouuTenbHON 9acTH CEMHUHApPCKOTO 3aHSATHS CJIEIyeT MOJIBECTH WTOTH: JaTh OLIEHKY
BBICTYIIJICHUH Ka)KJIOTO CTYAECHTA U y4eOHO! IPYIIBI B LIETIOM. PacKphITh MOJI0KUTENIbHBIE CTOPOHBI
U HEJIOCTAaTKH MPOBEIEHHOTO CEMHHAPCKOTo 3aHsATHS. OTBETUTHh Ha BOMPOCHI CTY/EHTOB. BhInaTh
3aJjaHMsl [T CaMOCTOSITENIbHONW PabOThI IO OJATOTOBKE K CIICAYIOLIEMY 3aHSTHUIO.

6.1.9 LlenecooOpa3Ho B X0Ji€ 3alIUTHI pedepaToB, J1abOpaTOPHBIX PadOT, KypCOBBIX padoT U
NPOEKTOB 3a/1aBaTh BBICTYMAIOUIUM U ayJUTOPUHU JOMOJHHUTEIbHBIE M YTOUYHSIOIIME BONPOCHI C
LEJIbI0 BBIICHEHUS UX MO3ULMHI MO CYIIECTBY 00CYK/1aeMbIX IpoOIIeM.

Bo3MoxHO npoBeieHne 3aHATUH U aTTeCTalluil B TUCTAHIIMOHHOM (hopMaTe ¢ IpUMEHEHUEM
CUCTEMBI AUCcTaHIIMOHHOro 00yueHust yuusepcutera (C/1O Mockosckoro [lonurexa).

6.1.10 Tlopsnok mnpoBeneHHss pabOT B JUCTAHIMOHHOM (oOpMare YyCTaHABIMBACTCS
OTIENBHBIMU PACTIOPSIKEHUSMH TPOpEeKTOopa Mo y4eOHOM padoTe W/WiIM ILEHTPOM YueOHO-
METOANYECKON PaOOTHI.

6.2 Meroauueckue yKazaHus JJIs 00y4AIOIIMXCS 10 OCBOCHHUIO TN CIUILTHHBI

6.2.1 CtyneHty HeoOXOAMMO COCTAaBUTH JJIsi ceOsi TpaduK BBINOJHEHUS y4eOHBIX padoT,
npexycmorpeHHbix PIIJ] ¢ yuérom TpeOGoBaHUM ApYyrux IUCIHUIUIMH, M3Yy4YaeMbIX B TEKYILIEM
ceMecTpe.

6.2.2 Ilpu npoBeneHUN 3aHATUH W MPOLEAYP TEKYIIEW M MPOMEXYTOYHOM aTTECTaluu C
UCITOJIb30BAHUEM HHCTPYMEHTOB HH(OPMAIIMOHHON 00pa3oBaTeibHOM cpeapl AMCTAaHIIMOHHOTO
obpazoBanust yausepcurera (C1O Mockorckoro [lonmurexa), kak BO BpemMsi KOHTAaKTHON pabOTHI C
npernojiaBaTeseM, Tak M BO BpEMs CaMOCTOSTENbHOH pabOThl CTYIEHT JOJDKEH 00ecneuuThb
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TEXHUUYECKYI0 BO3MOXXHOCTh JMCTAaHLUMOHHOIO IOJAKJIIOUEHUS K CHUCTEMaM JHUCTAaHIMOHHOIO
oOyuenus. IIpu OTCYTCTBMM TakOW BO3MOXHOCTH OOCYIAUTh CHUTYalMI0 C IIpernojaBaTeieM
JUCLUIUINHBI.

6.2.3 K npoMexyTOYHOW aTTeCTAllMu JOIMYCKAIOTCS TOJIBKO OOYYaromuecs, BHITOTHUBIINE
BCE BHJIBI yueOHOI paboThl, MpeaycMOTpeHHbIe pabouei mporpammoit nuctmrmianas (PI1IT).

7. DoH/ OLICHOYHBIX CPEeICTB

7.1 MeToabl KOHTPOJISI M OLICHUBAHUS Pe3yJbTATOB 00y4eHHS

KoHTpons ycneBaeMOCTM M KadecTBa IOATOTOBKU IPOBOJUTCS B COOTBETCTBUU C
tpeboBanusimu "[lonokeHust 00 opraHmzanuu 00pa3oBaTENBHOrO Ipolecca B MOCKOBCKOM
MOJIUTEXHUYECKOM YHUBEpCUTETE" .

JUJ11 KOHTPOJISI yCIIEBAEMOCTH M KauecTBa OCBOEHMSI JUCLUILUIMHBI HACTOALLEH MporpaMmon
IPEIYCMOTPEHBI CIEIYIOINE BUJIbI KOHTPOJIS:

— KOHTPOJIb TEKYILEH yCIIeBAEMOCTH (TEKYIIMI KOHTPOJIb);

— IPOMEXKYTOYHAsL aTTeCTaLMs.

B mpouecce 00yueHUs: MCNONB3YIOTCS CIEAYIOLUINE OLEHOYHbIE (POPMbI CaMOCTOSTEIbHON
paboThl CTY/IEHTOB, OLIEHOYHBIE CPEACTBA TEKYILEro KOHTPOJS YCIEBAEMOCTH U MPOMEKYTOUHBIX
aTTecTalui:

— KYpCOBOM paboThI;

— MOJTrOTOBKA U BBICTYIJIEHUE HA CEMUHAPCKOM 3aHATUH C I0KJIAJ0M U 00CYXKIECHUEM;

— TECT, FK3aMEH.

OneHoYHbIE CPeICTBA TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH BKIIKOYAIOT KOHTPOJIbHBIE BOIIPOCHI
U 33/1aHus B opMe GJIaHKOBOTO TECTUPOBAHUS, JUIsl KOHTPOJISE OCBOCHMS 00YUaIOIIMMUCS Pa3IesIoB
JUCLUIUIMHBI — 3aIMTa KypCcOBOIl pabOThI, peleHue 3a1au.

OO0pa31bl TECTOBBIX 3a/1aHUH, KOHTPOJIBHBIX BOIIPOCOB M 33AaHUH JUIs IPOBEICHUS TEKYIETO
KOHTPOJISI, 5K3aMEHALIMOHHBIX OUJIETOB, IPUBEIEHBI B IPHIIOKEHUU.

7.2 lIkana u KPpUTEPHH OLIEHMBAHUSA Pe3yJIbTATOB 00yUECHUSA

IToka3zaTenem olleHUBaHMSI KOMIIETEHIMM Ha PAa3IMUHBIX dTanax ux (GOpMUPOBAHUS SBISETCS
JOCTHXKEHNE 00yUaroIMMHUCS MIJIaHUPYEMBIX PE3yJIbTaTOB O0yUEHUs 0 JUCIUILTUHE (MOAYIIIO).

dopMa MPOMEKYTOUHON aTTECTALUU: DK3aMEH.

[IpomexyTouHas arTectanus o0yyarouxcs B opMe 3K3aMeHa IPOBOJUTCS IO pe3yJibTaTaM
BBITIOJIHEHUS] BCEX BUJOB y4eOHOH pPabOThl, MPEJyCMOTPEHHBIX Y4Y€OHBIM IUIAHOM MO JAaHHOMH
JUCIUIUIMHE (MOIYJI0), IPU 3TOM YUUTBIBAIOTCS PE3YJIbTaThl TEKYIIETO0 KOHTPOJIS yCIIEBAEMOCTH B
TeyeHue cemecTtpa. OIEHKa CTENEHM JOCTHXKEHHs OOydYaroUIMMUCS IUIAHUPYEMBIX pPEe3yJIbTaTOB
o0ydeHHs MO AUCHMIUIMHE (MOAYJII0) MPOBOAUTCS IMpernojaBaTesieM, BEAYLIUM 3aHATUS I10
JUCLHUIUIMHE (MOAYJII0) METOAOM SKCIEPTHOM olleHKH. [1o uToramMm npoMexyTo4Ho# arTecTaluu mno
JUCLUIUIMHE (MOJYJII0) BBICTABIISIETCS OLEHKA «OTIIMYHO», «XOPOLIO», «yI0BJIETBOPUTEIBHOY» WIIN
«HEYIOBJIETBOPUTEIBLHO.

K nmpomMexyTouHOHN aTTecTauuy JOMYCKArTCsS TOJIBKO CTYACHTHI, BBIITOJIHUBIINE BCE BHUJIBI
yueOHO#l paboThl, HpPEedyCMOTpEeHHBIE paldoueil mporpaMmoil Mo auciUIUiuHe «VCTOYHMKH H
cucTeMbl TertocHaOxkeHus npeanpuatuit u KKX».

IIIkajia oneHuBaHus Onucanue

BoinonHeHs! Bce BUbI yueOHOU pabOThI, MPEeayCMOTPEHHBIE yUeOHBIM
m1aHoM. CTyZE€HT IEeMOHCTPUPYET COOTBETCTBUE 3HAHWUN, YMEHMIA,
HaBBIKOB TMPUBEJACHHBIM B TaOJHWIAX IOKa3aTesleil, onepupyer
NpUOOPETEeHHBIMU 3HAHUSIMU, YMEHUSIMH, HaBbIKAMH, IPUMEHSET UX B

OT1iau4yHO
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CUTyallusX TIIOBBIIICHHOW CiloXHOCTU. IIpm sTOM MOryT OBITH
JOMYIIEHbl HE3HAUNTENIbHbIE OLIMOKH, HETOYHOCTH, 3aTPYJHEHUS IIPU
AQHAIIMTUYECKUX Ollepalusix, IEPEHOCE 3HAHWW U YMEHUH Ha HOBBIE,
HECTaHapTHBIC CUTYalUU.

Xopoio

BrimonHeHs! Bce BUIBI y4eOHOU PabOThI, MPEAYyCMOTPEHHBIC YUSOHBIM
miaHoM.  CTyZIeHT  JEMOHCTPUPYET  HEMOJIHOe,  TPaBHIBHOE
COOTBETCTBUE 3HAHWW, YMEHUI, HABBIKOB MPHUBEICHHBIM B TaOIHIIAX
rokaszaTenei, Jubo eclid TMpuh OSTOM OBUIM  JONYyIIeHBI 2-3
HECYIIECTBEHHBIE OIITMOKHU.

Y 10BIETBOPUTEIILHO

Brinonnensl Bce BUbI yueOHOU pabOThI, MPeyCMOTPEHHbIE YUeOHBIM
maHoM. CTyZeHT AEMOHCTPUPYET COOTBETCTBHE 3HAHUM, B KOTOPOM
OCBellleHa OCHOBHAs1, Hau0oJiee BayKHasl YaCTh MaTepHasa, HO IIPU 3TOM
JIOTIYIICHA OJIHA 3HAYUTEIbHAs OMTMOKA MK HETOYHOCTD.

HeynosnersopurensHo

He Bemonmnen oauH wim  Oonee BHUIOB  y4eOHOW  paboOTHI,
MPEIyCMOTPEHHBIX y4eOHBIM IIaHOM. CTYAEHT JEMOHCTPHUPYET
HEMOJIHOE COOTBETCTBHE 3HAHUM, YMEHUN, HABBIKOB MPHUBEIACHHBIM B
TabnuIax ToKa3aTeliel, JOMyCKAITCS 3HAYUTENIbHBIC OIINOKH,
MPOSBIIIETCS. OTCYTCTBHE 3HAHMM, YMEHUW, HABBIKOB [0 pAILY
MOKAa3aTeJIei, CTYyICHT UCIBITHIBACT 3HAUYUTEIbHBIC 3aTPYIHEHUS TIPU
OTEPUPOBAHUYU 3HAHUSMHU M YMEHHSIMH NPU HX IEPEHOCE HAa HOBBIE
CUTYaIIUH.

@DOH/IBI OTICHOYHBIX CPEJICTB MPEICTABICHBI B IPHIIOKEHUHU K pabodel mporpamme.

7.3 OueHo4HbIe cpeacTBa

7.3.1. Texyiuii KOHTPOJIb

Jy1st mpoBeIeHrs TEKYIIET0o KOHTPOJISI IPUMEHSIFOTCS Clieytoire (OpMBbl: pa3HOYPOBHEBBIE
3a/la4y¥ U 3aJlaHus; JOKIaM, COOOIIEHNE; YCTHBIN OMpoc, coOeceI0BaHuUE; TECT.

7.3.2. [IpomexxyTouHasi aTTecTarus

[IpomexxyTouHasi arrecTanus MPOBOJUTCS Ha COOTBETCTBYIOLMX (opMaM o0O0ydeHus
cemecTpax B (popme dK3aMeHa.

DK3aMeH NMPOBOAUTCS IO OUIIETaM, OTBETHI MPEAOCTABISIOTCS MUCBMEHHO C MOCIETYIOIUM
YCTHBIM coOeceoBaHueM. buneTtsl opMupyrOTCs U3 BOIIPOCOB NMPEACTABIEHHOTO HUXeE nepedHs. B
OUJIeT BKIJIIOYAETCS J[Ba BONPOCA M3 PAa3HbIX Pa3/eioB JUCLUIUIMHBL U OJTHO MPAKTUYECKOE 3a/JaHHeE.
[lepeueHs BOIPOCOB COOTBETCTBYET TEMaM, U3YUEHHBIM Ha JIEKIIMOHHBIX M CEMUHAPCKUX 3aHATHUSIX
(mpunaraetcst). BpeMst Ha MOJrOTOBKY MMCbMEHHBIX OTBETOB — /10 40 MUH, yCTHOE coOece0BaHIE —

10 10 MUHYT.




15

Ipuioxenue
IIpumep 3agaHus 1Jisi KYPCOBOI0 NMPOEKTHUPOBAHUSA

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
Temmeparypa ceTeBoii BOJBI B 00paTHOH MarucTpai Tz, °C 70
Temneparypa ceTeBoii mocie aeBaropa 13, °C 85
Touka u3I0oMa B nojaroieM tpydonposoze 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 norpe6ieHus

. Ce3oHHast Harpys3ka

. Pacder oTmycka Tensa Ha OTOILICHHE

. 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 TeniaoBoi Harpy3Ku

. 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 COBMEILIEHHON 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 TpyObONIPOBOIOB

HazemHas npokiagka TpyoonpoBoioB

[TonzeMHas npokiaaka TpyoOIpoBOIOB

[Togzemuast OeckaHaibHast OTHOTPYOHAs TPOKITAIKA

[TonzemHas GeckaHaimbHast ABYXTpyOHas MPOKIIaaKa

[TonzemMHast kaHaJIbHAS MTPOKJIAIKA

TemnoBbie motepu TpyoonpoBoIa

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

. TeHHOI/ISOHSIIII/IOHHI)Ie MaTepurajibl U KOHCTPYKIHUN OecKaHaIbLHBIX IIPOKJIaI0K
. OCHOBHEIC HEAOCTAaTKU COBPCMCHHBIX TCIIJIOBBIX ceTen
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49. Pe3zepBupoBaHue

50. Ha3znauenue u 060py/10BaHHE TEIIJIOBBIX ITyHKTOB

51. Llentpanbubiii TemnoBor myHKT (L[TII)

52. [lpucoenHeHuEe 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 /sl IPOMEKYTOYHOI0 TECTHPOBAHUA

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

~ Pacuér xoTnoarperara

~ Pacuér TeruiooOMeHHOro arnmapara

~ Pacu€r cucremsl OTONIEHUS

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

~ [Tnomanae kBapTaioB

~ II10THOCTH HaceleHus

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

= Bce oTBeTBI BEpHBI

::T-3:: CornacHo KaKkoMYy 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:: {1 pacuéra MAaKCMMAJIbHBIX TEIJIOBBIX OTOKOB HA OTOIJIEHHE HEOOX0IMMO
3HATh {

~ [Inomane MOBEPXHOCTH TEMIOOOMEHA

~ TemnepaTypHblii rpadUK TETIOCETH

~ Koadurment temnooriaun norpedUTEto

~ TemnoéMKOCThb TEIIIOHOCUTEIIS

~ Bc€ oTBeTHI BEpHBI

= Her BepHOTrO OTBETA

::AT-5:: Makcuma/bHbIN TENJIOBOM MOTOK HAa ropsiyee BOAOCHA0KeHHE MOKHO
OIpee/IuTh KaK
=24-q,"m
~24-q,-m
~gqnp m
~qo"Mm
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::I'T-6:: [{1s mocTpoeHNus1 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 ¥ TPOJOIDKUTEIBHOCTD
CTOSIHMSI TEMIIEPATYP [T JaHHOTO PETHOHA

~ Het BepHOro oTBeTa

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

~ CpeZlHeroIoBbIe TEMIEPATYPhl HAPY>KHOTO 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 TeIJIOBBIX MOTOKOB HAa 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 TETIOBBIX MIOTOKOB HA OTOIJICHUE, BEHTUJISAIIMIO U CPEAHEYACOBOTO TEINIOBOTO
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 BoJ0CHa0XeHHE B TaHHBIN MepHOJ]

~ 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
PacCYMTHIBAEMOI TEIIOBOM CeTH

= KauecTBeHHBII

~ KonnuecTBeHHBI

~ KauecTBEHHO-KOIMUECTBEHHBIN

~ TypOyneHTHbIH

~ JlamruHapHBII

::AT-11:: PaccuutbiBaemMasi B KYPCOBOM IIPOEKTE TEIJIOBAs CeTh SBJIAETCS
~ Konpeson

= TynukoBou

~ IMapannensHoi
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~ Bce oTBeTHI BEpHBI

::AT-12:: Kakas cxema npucoeIMHeHUs MOTpeduTe/Ieil Mpe1ycMOTPEeHA B KyPCOBOM
MpoeKTe

= 3aBUcUMas

~ He3aBucumas

~ CMmemieHHas

~ IlomynpoBOIHUKOBAs

::IT-13:: B Haua/e OTONHUTEJIBHOI0 C€30HA TeMIlepaTypa B NojawiieM Tpydonposojae
TEIJIOBOM CeTH PaBHA

=70°C

~90°C

~115°C

~130°C

~150°C

::AT-14:: B kakoMm cjiyuae 1ejieco00pa3Ho peryJiupoBaHue 0 COBMEIEHHOH HArpy3Ke
OTOILVIEHUS ¥ TOPSIYero BOJ0CHAOKeHus?

= B CHCTE€Max TeIJI0OCHa0eHus ¢ npeodnanaromieit (6omee 65 %) KUIUIITHO-KOMMYHaIbHON
Harpy3Kkoi

~ B CUCTEMaXx TEIIOCHA0XKEeHHs ¢ mpeobaaaromieit (6onee 65 %) mpoOMBIITICHHON
Harpy3Koi

~ B CUCTEMaXx TeIIOCHA0XKeHHs ¢ mpeobanatorieit (6onee 65 %) TypOyIeHTHON HArpy3Koit

~ B CUCTEMaXx TEIJIOCHA0XKEHUS ¢ Ipeobiaatouieil (6onee 65 %) naMuMHapHOM Harpy3Kon

::!T-15:: Ilepenax TeMnepaTyp ceTeBOil BOJAbI B BePXHeil CTyleHH
BO/IONIO/IOTPeBaTeJIsl O1 ONPeesioT no gopmy.ie:
=6 —0,
~To2 — 0
~To1 + 01

Na'th
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