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1. I'Iepequb nraHMpyembiX pe3ynbtaTtoB 06yqe|-|m| no gucuuniunHe (MOAyﬂIO), COOTHECEHHbIX C
nnaHnpyembiMun pesyrnibTataMm OoCBO€HUA oﬁpasoBaTeanoﬁ nporpamm

VHMBepcaanble KomMneTeHUunn

Tabnuua 1
HaumeHoBaHue
KaTeropum Kop HanmeHoBaHue Koa v HanmeHoBaHue nHgukaTopa PesynbTaTthbl
(rpynnbi) KOMMeTeHUun KOMMeTeHUuun AOCTUXEHNA KOMNeTeHLUN obyuyeHus
KOMMneTeHuun
He NpeaycMoOTpeHbl y4eOHbIM NJIaHOM
O6wenpodeccnoHanbHblie KOMNEeTeHUUn
Tabnuua 2
Koa HaumeHoBaHue Koa n HaumeHOBaHMe MHAUKaTOpPa [OCTUXKEHUSA Pe3ynbTathbl
KOMMNeTeHLUun KOMneTeHUun KOMnNeTeHUun o6yyeHus
He NpeayCcMOTpeHbl Y4eOHbIM NiaHOM
MpodeccnoHanbHbIe KOMMNETeHUUN
Tabnuua 3
Koa u HanmeHoBaHue
Kog HanmeHoBaHue
KOMMETEHLMN KOMMETEHLIMN WHAMKaTOpa AOCTUXEHUS Pe3ynbraTthl 06y4eHus
KOMMeTeHUun
MK-1 CnocoOHOCTb BbINOMNHATL NK-1.1 31 MNK-1.1

paboTbl No

NPOEeKTUpPOBaHNO CUCTEM
TennorasocHabXxeHus n

BEHTUNALUN

BbiGop McxoOHbIX AaHHbIX Ans
NPOEKTUPOBaHNSA CUCTEMBI
TennocHabxeHus
(rasocHabXeHust; BEHTUNALNM)

3HaTb: NepeyYeHb NCXOAHbIX AaHHbIX
051 NPOEKTMPOBaHNSI CUCTEM
TennorasocHabXeHnst U BEHTUNSALMK
Y1 NK-1.1

YMeTb: Beibupatb ncxogHele AaHHbIe
051 NpoeKTa cucTem
TEennora3ocHabXeHns n BeHTUNALUUK

MNK-1.2

Bbi6op HOPMAaTUBHO-TEXHUYECKUX
1 HOPMaTUBHO-METOONYECKUX
[OKYMEHTOB; OnpeensitoLLmx
TpeboBaHNsA ANa NPOEKTUPOBaHUS
cucTeMbl TennocHabxeHns
(rasocHabxeHusi; BEHTUNALMM)

32MK-1.2

3HaTb: HOPMaTMBHO-TEXHUYECKNE
AOKYMEHTbI; yCTaHaBnuBarLLme
TpeboBaHUs K MPOEKTHLIM peLleHNAM
CMCTEM TennorasocHabxeHns 1
BEHTUNALMM

Y2 MNK-1.2

YwmeTb: BeibrpaTts HopmaTuBHO-
TEXHNYECKNe [OKYMEHThI;
ycTaHaBnusatoLme TpeboBaHns K
NMPOEKTHbIM PeLLEHNSM PEMOHTA;
PEKOHCTPYKLNW; MOAEPHM3aLNM
06beKToB CUCTEM
TeNnnorasocHabXeHns 1 BEHTUNALMM

nK-1.3

Bbi6op aHanoros 1 TMNOBbLIX
TEXHUYECKUX (TEXHOIOMMYECKNX)
peLUeHnn OTAENbHbIX 3NIEMEHTOB
1 y310B CUCTEMbI
TennocHabxeHus;
(rasocHabxeHns; BEHTUNALMK) 1
WX agantaums B COOTBETCTBUM C
TEXHUYECKUM 3afaHneM

33 MNK-1.3

3HaTb: OCHOBHblE TpeboBaHUS K
NPOEKTHLIM PELLEHNSIM CUCTEM
Tennora3ocHabXeHWsa 1 BEHTUNALNM
Y3 MNK-1.3

YwmeTb: CocTaBnaTb 3afaHus Ha
NPOEKTUPOBAHME CUCTEM
TEennorasocHabXeHnst 1 BEHTUNSLMM C
y4yeToM TpeboBaHMIN SHEPreTUYECKON
apdhekTMBHOCTH

B1 MNK-1.1

BrnapeTb: MeToankon Beibopa
BapuaHTa NPOEKTHOro peLLeHns CUCTEM
Tennora3ocHabXeHWs 1 BEHTUNSALNM

MNK-1.4

BbiGOp KOMMNOHOBOYHOIO PELIEHNS
CUCTEMbI TEMNOCHAOXEHMUS
(rasocHab>XeHus; BEHTUNALMM)

34 NK-1.4

3HaTb: OCHOBHbIE BapuaHTbl MPOEKTHbIX
peLLeHn CUCTEM TennorasocHabxeHus
N BEHTUNSAUMM

Y4 NK-1.4

YMeTb: BblOMpaTb BapuaHThl
NPOEKTHOro pPeLUeHnst CUCTEM
TennorasocHabXeHnst 1 BEHTUNSLMK
B2 MNK-1.2

BrageTb: MmeToamkon Bbibopa
NPOEKTHOro peLleHns1 MO NMOBbILLEHNHD
3HepreTnyeckom acpPeKTMBHOCTU
CUCTEM TennorasocHabxeHus n
BEHTUNAUUU




MNK-1.5

Bbibop ob6opynoBaHua 1
apMaTypbl A4/151 CUCTEMbI
TennocHabxeHus
(rasocHabxeHusi; BEHTUNALMM)

35 MK-1.5

3HaTb: OCHOBHbIE MPOEKTHbIE PELLIEHNS
MO MOBbILLIEHNIO SHEPTrEeTUYECKON
3PPEKTUBHOCTU CUCTEM
TennorasocHabXeHnsa 1 BEHTUNALUM
Y5 MNK-1.5

YMmeTb: BbIOupaTh BapuaHThbl
NPOEKTHOrO peLUeHns No NOBbLILLEHNIO
AHepreTn4eckom appekTUBHOCTH
CUCTEM TennorasocHabXxeHns 1
BEHTUNALMM

MNK-1.6

MoprotoBka n odopmneHve
rpadmyeckon 4acTn NPOEKTHOM M
paboyen AOoKyMeHTaunM CUCTEMbI
TennocHabxeHns
(rasocHabXeHusi; BEHTUNALMM)

36 MNK-1.6

3HaTb: npasuna oopmMmneHns
TEKCTOBOWN U rpadhmnyeckomn 4actum
npoekTa

Y6 MNK-1.6

YMeTb: OhopmnsATb TEKCTOBYIO U
rpadmyeckyto 4acTu NpoekTa

B3 MNK-1.3

Bnapetb: MmeToaukon nposepku
COOTBETCTBUSA MPOEKTHOrO peLLEeHNs
3a4aHu1I0 Ha NPOEKTMpOBaHWe

nK-1.7

MogroToBka MHopMauun ons
COCTaBMNEHNsI TEXHUYECKOro
3a[jaHns No CMEXHbIM pasgenam
npoekTa CUCTEMBI
TennocHabxeHus
(rasocHabxeHusi; BEHTMNALMM)

37 NK-1.7

3HaTb: TpeboBaHNsi HOpMaTUBHO-
TEXHUYECKOW LOKYMEHTaLUN;
HanpaBneHHbIX Ha obecneveHne
dopmMupoBaHus 6e3bapbepHol cpeabl
ONS UL, C orpaHnYeHHbIMU
BO3MOXHOCTAMMW 340POBbA

Y7 NK-1.7

YMeTb: BbINONHATE HOPMOKOHTPOMb
0GPOpMIIEHNST NPOEKTHOMN
OOKyMeHTauum

B4 MNK-1.4

BnageTtb: meToankom NpoBepKM
COOTBETCTBUSI NPOEKTHOIO peLleHns
TpeboBaHNsAM HOpMaTUBHO-
TEXHUYECKON JOKYMEHTaUUN; BKIOYast
BbINOSIHEHME TpeboBaHuUN;
obecneymBatoLLmx hopmrpoBaHme
Oe3bapbepHol cpeapbl Ans nuy ¢
OrpaHN4YeHHbIMU BO3MOXHOCTAMM
300p0Bbs

MNK-1.8

OueHka KoppyMnUMOHHBIX PUCKOB B
I'IpOI/I3BO£LCTBeHHOI7I AedaTeribHOCTU
B chepe TennorazocHabxeHus u
BEHTUALMK

Y8 MNK-1.8

YmeTb: CocTtaBnATb NnaH
COrnacoBaHUs U MPOXOXAEHMS
3KCNEepTU3bl MPOEKTHOW AOKYMEHTauum

MNK-1.9

Mpenctaenexve u 3awuTa
pe3ynbTaToB NPOEKTMPOBAHUS
CUCTEMbI TENNOCHABXEHWS;
(rasocHabxeHusi; BEHTMNALMM)

38 MK-1.8

3HaTb: TpeboBaHMs K 0POPMIEHMIO
NMPOEKTHON JOKYMEHTaLMM

Y8 MNK-1.8

YmeTb: CocTaBnaTb nnaH
COrnacoBaHUs U MPOXOXAEHMS
3KCMEePTM3bl NPOEKTHOW AOKYMEHTaLun

MK-2

Cnoco6HOCTL BbIMOMHSATL
060CHOBaHNE NPOEKTHBIX
peLleHnin cuctem
TennorasocHabXxeHus n
BEHTUNALUN

nK-2.1

PacueT TennotexHnyeckmx
nokasatenen Tenno3alnTHON
060n04kM 30aHus

32MK-2.2

3HaTb: OCHOBHbIE NapameTpbl
WHXEHEPHbIX cucTeM 1 0bopyaoBaHUsI
cucTem TennorasocHabxeHus n

BEHTUNALUN
MnK-2.2 31 MK-2.1
Bbl60p BapmnaHTa CUCTEMbI 3HaTb: HOPMAaTUBHO-TEXHUYECKNE
TennocHabxeHus OOKYMEHTbI; yCTaHaBnmMBawuwne

(rasocHabXXeHusi; BEHTUNSALMKN) Ha
OCHOBE CpaBHEHMS TUMNOBLIX
peLLeHNA OTAENbHbIX 3NTIEMEHTOB
1 y3nos

TpeboBaHUs K pacHeTHOMY
060CHOBaAHUIO MPOEKTHOTO peLLeHns
cucTem TennorasocHabxeHus n
BEHTUNALUN

33 MK-2.3

3HaTb: OCHOBHbIE XapaKTEPUCTHKN
6e3onacHoOCTU cUCTEM
TennorasocHabXeHns 1 BeHTUNALUK
35 MK-2.5




3HaTb: OCHOBHbIE TEXHUKO-
3KOHOMMYECKME NoKasaTenu
NPOEKTHOro PELUEHNS CUCTEM
TennorasocHabXeHns N BeHTUNALUK
Y1 MNK-2.1

YMmeTb: BbIbupaTb HOpMaTUBHO-
TeXHUYEeCKMe JOKYMEHTOB;
ycTaHaBnueatwoLwme TpeboBaHms kK
pacyeTHOMy 060CHOBaHUIO NPOEKTHOIO
peLLeHnNsi cMcTeM TensiorasocHabxeHus
W BEHTUNALNN

Y4 NK-2.4

YMeTb: BbiNonHATb pacveTbl OCHOBHbIX
XapakTepucTuk 6e30nacHOCTM cuctem
TennorasocHabXXeHnsa n BeHTUNALMm
B1 NK-2.1

BnapgeTb: METOANKOM OLIEHKN OCHOBHbIX
XapakTepucTuk 6e3onacHoOCTM cuctTem
TEennorasocHabXeHns n BEHTUNALUK

NK-2.3

Pac4yeT TennotexHnyeckmx n
rmapasnnyeckmnx napameTpoB
cucTembl TennocHabxeHus
(rasocHabxeHwns)

32 MK-2.2

3HaTb: OCHOBHbIE NapameTpbl
WHXXEHEPHbIX CUCTEM M 060pyaoBaHNS
cucTeM TennorasocHabxeHus n
BEHTUNALUU

34 NK-2.4

3HaTb: OCHOBHbIE XapaKTepPUCTUKN
3HeproddHeKTUBHOCTU CUCTEM
TennorasocHabXXeHnst U BEHTUNSALMK
Y3 MNK-2.3

YmeTb: Onpeaensitb OCHOBHbIE
napamMmeTpbl MHXEHEPHbIX CUCTEM U
obopygoBaHus cuctem
TennorasocHabXXeHnst 1 BEHTUNSLMK
Y5 MNK-2.5

YMeTb: BbINOMHATb pacyeTbl OCHOBHbIX
XapaKTepUCTUK 3HeProadpekTMBHOCTH
06BbEKTOB cMcTEM
TennorasocHabXeHns U BEHTUNSALMK
B2 MNK-2.2

BnageTb: METOANKOM OLLEHKN OCHOBHbIX
XapaKTepUCTMK 3HeProadpekTMBHOCTH
CUCTEM TennorasocHabxeHus n
BEHTUNAUMU

nK-2.4

PacueT aspognHammnyeckmx
napameTpoB CUCTEMbI
BEHTUNALMK BO3ayXa

32 NK-2.2

3HaTb: OCHOBHbIE NapameTpbl
WHXXEHepHbIX CUCTEM 1 060pyaoBaHMS
CUCTEM Tennora3ocHabXeHus 1
BEHTMNSALMU

Y2 NK-2.2

YMeTb: CocTaBnsATb pacyeTHbIE CXEMbI
paboTbl cucTeM TennorasocHabxeHus
1 BEHTUNSLMM

nK-2.5

PacueT npoYHOCTHbIX
nokasarernen TpybonpoBoaoB ¢
y4eTOM KOMMeHcauum u
camoKoMMeHcaumm

32 NK-2.2

3HaTb: OCHOBHbIE NapameTpbl
WHXXEHepHbIX CUCTEM U 060pyaoBaHMS
cuCTEM Tennoras3ocHabxeHus
BEHTMUNSILUMU

NK-2.6

[NoarotoBka TEKCTOBOW YacTu
NPOEKTHOM JOKYMEHTaLUK
CUCTEMbI TEMNOCHAOXEHMUS
(rasocHab>xeHus; BEHTUNALMM)

Y6 MNK-2.6

YmeTb: Onpeaensitb CTOMMOCTb
NPOEKTHOro peLUEHNS CUCTEM
TEennorasocHabXXeHns N BEHTUNALMK NO
NpUONMXeHHbIM METOAUKaM

Y7 NK-2.7

YMeTb: BbINOMHATb OLEHKY OCHOBHbIX
TEXHUKO-9KOHOMMUYECKUX NokasaTenemn
NPOEKTHOro peLleHust
TennorasocHabXeHns 1 BeHTUNALUK
B3 MNK-2.3

BriageTb: MeToankon npubnmkeHHoro
onpeaeneHns CTOMMOCTM NPOEKTHOIO
peLLEeHNst CUCTEM TeNSIora3ocHabxeHus
W BEHTUNALNN




B4 MNK-2.4

Bnagetb: METOOUKON OLEHKN OCHOBHbIX
TEXHUKO-9KOHOMUYECKUX MoKasaTenemn
NPOEKTHOrO PeLLEeHUs CUCTEM
Tennora3ocHabXXeHnsa 1 BEHTUMALMM

nK-2.7

Mpeacraenexve u 3awuta
pesynbTaTtoB 060CHOBaHNe
NPOEKTHbIX PELLUEHNIA CUCTEMbI
TennocHabxeHus
(rasocHabXXeHusi; BEHTUNALMM)

Y8 MNK-2.8

Ywmetb: [Npeacrtaenath u 3awuwiaTb
pe3ynbTaTbl paboT no paspaboTke
NPOEKTHOro peLUEHNs1 CUCTEM
TennorasocHabXXeHnst U BEHTUNSLMK

2. MecTo aucumnnuHbl (Moayns) B CTPYKType obpa3oBaTeribHOW NporpamMmmbl

MecTto aucumnnuvHbl B CTPyKType obpasoBaTenbHOW MnporpaMmbl: 4acTb, hopMmumpyemasi yydyacTHUKaMu

obpasoBaTenbHbIX OTHOLLEHUN.

Tabnuua 4
MapannenbHo
Kop MpepwecTtBytowme
ocBavBaeMble Mocnepyrowme gUCUUNUHBI
KOMMeTeHUun BAUCLUNITUHBI
AUCLMNIIUHBI
MK-1 MponssoacTBeHHas nNpakTuka: TennocHabXxeHue; [paKTUKO-OpMEHTUPOBAHHbIA NPOEKT;
TeXHonornyeckasi npakTuka OTtonnenwe; [a3ocHabxeHue;
BeHtunsuus KoHgumunoHupoBaHme Bo3gyxa u
XonogocHabxeHue;
OcHoBsbl CAIMP;
lMpoun3BoacTBEeHHAs NpakTuka:
npeaavnioMHas npakTmka
MK-2 TeopeTuyeckme OCHOBbI TennocHabxeHwue; [MpaKkTUKO-OpNEHTMPOBAHHbIN MPOEKT;
TENNOTEXHUKMY; OTtonnenue; MponsBoacTBEHHAsA NpakThKa:
WcTopusa cuctem BeHtunsuus UCMNOMNHUTENbCKAsA NpakTuKa;

TennorasocHabxeHns n
BEHTUNALNN;

OcHoBbl 06ecneyeHns
MUKpOKNUMaTa 30aHui;
CrtpouTtenbHas Tennogunsmnka

["a3ocHabxeHue;
OHeprocbepexeHne NCTOYHNKOB
Tenna;

OHeprocbepexeHne B cucteMax
TennorasocHabXeHns 1 BEHTUNSLWMK;
KoHamumnoHupoBaHve Bo3ayxa u
XOnofAoCHabXeHue;
Mpon3BoACTBEHHANA NpaKTUKa:

npeganniomMHada npakTuka

3. O6bem aMcuUNNMHLI B 3a4eTHbIX eAMHMLAaX € YKa3aHMeM KOnnyecTBa akageMNYeCKMX 4acos,
BblAeNeHHbIX HA KOHTaKTHY paboTy obyuvarowmxcs ¢ npenogasarenem (Mo BUAam y4ebHbIX 3aHATUN) U
Ha camMOCTOATENbHYI paboTy obyyarowmxcs

Tabnuua 5
Bup yyebHomn paboTbl Bcero yacoB Kypc 4
AyputopHas KoHTakTHas paboTta (Bcero), 14 14
B TOM Yucne:
NeKUnoHHble 3aHaTus (J13) 8 8
nabopatopHble pabotsl (JIP) 0 0
npaktudeckme 3aHsTtus (M3) 6 6
BHeayauTOpHasa KOHTakTHasA pabora, KCP 6 6
CamocTtosiTenbHas paboTa (Bcero),
B TOM 4ucre: 187 187
COCTaBMEHNE N N3y4eHMe KOHCMNEeKTa 50 50
nogrotoska K 13 50 50
BbINOJTHEHNE KOHTPOSbHbLIX paboT 47 47
NnoaroToBKa K 9K3amMeHy 40 40
PopMbI TEKYLLIETO KOHTPOJISA yCNeBaeMoCTH KOHTpoOsbHas paboTta KOHTpoOnbHas paboTta
PopmMbl NPOMEXYTOYHOM aTTecTauum | 3K3aMeH, KOHTponbHas paboTta 3K3aMeH, KOHTpoJbHasA paboTta
KoHTponb 9 9
UTOIO: yac. 216 216
UTOIO: 3.e. 6 6

4. Co,qep)KaHMe AUCUUNTINHDbI, CTPYKTYpUpoBaHHOe No Temam (pas,qenaM), C YKa3aHueM oTBeaeHHOro Ha
HUX KoinyecTBa akageMn4yecKkux 4yacos u BugoB yqe6|-|b|x 3aHATUM

Tabnuua 6

Buabl y4eGHOM Harpy3Kk1 U Ux TPyA0EMKOCTb, Yachbl




Ne HaunmeHoBaHue paspena n3 nP n3 CPC KCP KoHT- Bcero
pasgena ANCLUNIIUHBI ponb yacoB
TennoreHepupytoLne ycTaHOBKU, NX 2 - 2 45 2 2 53
pOnb, OCHOBbI FOPEHWs TOMNMKBA,
Tennoson 6anaHc TennoreHepaTopa.
TennoobMeH B KOTENbHOM arperarte, 2 - 2 45 1 2 52
€ro KOMMaHoBKa, Krnaccudukaums
KOTIIOB, BOOHBIN PEXWM.
TennoBble cXeMbl KOTEMbHBbIX, 2 - 2 52 2 3 61
TOMMMBHOE XO3AWCTBO KOTEMbHbIX
OcHoBbI NPOEKTUPOBaHNSA 2 - - 45 1 2 50
KOTenbHbIX, aBTOMaTU3aums, oxpaHa
OKpy>KatoLLen cpeabl 1 060CHOBaHVEe
NPOEKTHbIX PeLUEeHNI
UTtoro: 8 0 6 187 6 9 216
4.1. CopepxaHue NeKUNOHHbIX 3aHATUIA
Tabnuua 7
Ne HauMmeHoBaHMe CopaepxaHue nekuum _ Kon-
n3 pasgena Tema nekuum (nepeyveHb AMAaKTUYECKUX €OMHULL: BO
paccmaTtpvBaeMbIX NOATEM, BOMPOCOB) yacoB
Kypc 4
1 | TennoreHepupytowme | TennoreHepupytowme | BeegeHne. CeegeHuss 0 cucTeMax TennocHabXeHus wu 2
YCTaHOBKWN, UX POfb, YCTaHOBKM, UX POfb, notpebutensx TennoBOM 3SHeprun. WICTOYHWMKM TennoBow
OCHOBbI rOpeHus OCHOBbI rOpeHus 3Heprum ana cuctem TennocHabxeHusa. Knaccudmkaumsa
TONNuBa, TEMNMOBOW TONnuBa, TENMOBOW WUCTOYHUKOB TEMNIIOBOM SHEPTUN.
6anaHc 6anaHc MMonyyeHne TennoBOW 3HEPrMM M3 OpPraHMYeckoro TomnnuBea.
TennoreHeparopa. TennoreHeparopa. KoTenbHble Ans TennocHabxeHusl. OnemMeHTbl KOTENbHON
yctaHoBkM. COBMeCTHOe  MpOWM3BOACTBO  TEMMOBOM M
anektTpuyeckon aHeprmm Ha TOU. OnpegenexHus u
KnaccudukaLms napoBbIX KOTMOB.
BanaHc TomnUBHO-3HepreTMyecknx pecypcoB B Poccuu,
TeHOeHUMM ero pas3BuTusA. PacyéTHble XapaKTepucTuku
TBEPAOro, XMAKoOro u rasoobpasHoro Tonnuea. OCHOBHbIE
onpegenexus. NoHATMe yCNOBHOIO TONMMBA.
®PU3MKO-XMMMYECKME OCHOBbI TEOPWUM TFOPEHMS  TOMMMBA.
LlenHble peakuumn. TOMOreHHoe W reTeporeHHoe ropeHue.
CxeMbl ropeHust TBEpAOro 1 razoobpasHoro Tonnuea.
O6uwee ypaBHeHue TenmnoBoro 6GanaHca. lMoTeps Tenna c
yxogsawmmMm razamu. lloteps Tenna ot XMMUYeCKOW HENOMHOTbI
cropanHusi. [oTepss Tenna OT MeXaHWYECKOM HEMOMHOTbI
cropaHus.. lNoTeps Tenna oT Hapy>XHOro oxnaxaeHus. MNoTteps
Tenna ¢ pMsn4eCckum TEMMOM LUSAKOB.
[MonesHo ncnonb3oBaHHOE Tenno B koTnoarperare, ero K.
2 | TennoobmeH B Tennoo6meH B TennoobmeH B Tono4vHol kamepe. PacuyeT TennoobmeHa 2

KOTenbHOM arperare,
€ro KOMNaHoBKa,
Kknaccudvkaums
KOTNOB, BOAHbIN
pexunm.

KOTenbHOM arperare,
€ro KOMNaHoBKa,
Knaccudmkauus
KOTNOB, BOAHbIN
pexum.

N3ny4yeHMEM B TOMOYHOW kamepe. W3nyuyatenbHas cnocob-
HOCTb (pakena. TennoBble XapaKTEPUCTUKU HACTEHHbIX
3KpaHoOB. HepaBHOMEPHOCTb TEMMNEPATYPHOro NOnsi B TOMKE.
TennoobmMeH B nonypagMauoOHHbIX U KOHBEKTMBHbIX
NMOBEPXHOCTSX Harpesa. JlydncTbil TennoodMeH B rasoxopax
koTna. KoHBeKTMBHbIN TennoobmeH B razoxogax kotna. Beibop
ckopocTel rasoB UK paboyeit cpedbl B KOHBEKTUBHbLIX
NoBEepPXHOCTSIX Harpesa.

KomnoHoBKa TennoreHepupytoLlen yCTaHOBKM B KOTEINbHOM
otaeneHunn. ObLLas KOMNOHOBKA NapoBoro koTna. KomnoHoBka
TOMOYHOW Kamepbl. KOMNOHOBKa KOHBEKTMBHBLIX MOBEPXHOCTEN
Harpesa

TennoBon pacyeT KoTenbHOro arperata. Ob6LMe NONoXeHus.
MoHATME TeopeTnyeckn HEOOXOAMMOro KONMYecTBa BO3QyXa.
KoadhdpumumeHT n3bbiTka Bo3gyxa B Tornke. [Nprcockl Bo3ayxa no
razoxogaMm kotna. A3poaMHaMU4YEeCKUn pacdéT KOTenbHOro

arperara.
Knaccudgukaumnsa napoBbix KOTnoB. KOoTnbl C eCTeCTBEHHOM U
NPVHYAUTENbLHON LMpKynsunen. O6wwue BOMNpOCHI

rmapoanHamukn. Cxembl KOMNOHOBOK BoporpelnHbie KOTMbI.
KoHnoHoBka HU3KOTEMMEPAaTYPHbIX KOHBEKTUBHbIX
NoBepxHOCTEN HarpeBa napoBbIX 1 BOOOIPENHbIX KOTNOB.
Knaccudukaumsa TonoYHbIX yCTPOUCTB. TOMOYHbIE YCTPOMCTBA
CO CrnoeBblM CxXuraHuem TBepAoro Tonnuea. KamepHble
TONOYHblEe  ycTponcTBa. [openodyHble ycTponmctBa Ans
daKkenbHOro CXuraHusa MblNeBUAHOrO TBEPAOro TonnuBa.
dopcyHKu Ansa pacnbina XWMAKOro Tonnvea.




Pur3NKo-XxMMH4eckune XapaKTepPUCTUKN WNCXOLHOW,
BOJOMNPOBOAHOM, MUTaTESTbHOWN, KOTNIOBOW, MOAMNUTOYHOW BOAbI
n napa. MNepuoanyeckas M HenpepbiBHAs NPOAYBKA KOTIIOB.
CTtyneHyatoe ucnapexue. NaponpombiBOYHbIE YCTPOUCTBA.
ATMocepHas u BakyymHas Aeaspauus nuTatenbHOn W
noanuMToYHON BoAbl. CXeMbl N KOHCTPYKLMK [eadpaTopoB.
Cnocobbl 04MCTKM BOAbI. YAaneHne MexaHu4ecknx npumecen.
MloHOOOMEHHbIEe BOAONOArOTOBUTESbHbIE YCTaHOBKM.
OO6paTHbIN OCMOC.

TennoBble cXeMbl
KOTenbHbIX,
TONMMBHOE
XO35ACTBO
KOTenbHbIX

TennoBble CXembl
KOTEnNbHbIX,
TONMMBHOE
XO35MCTBO
KOTEnNbHbIX.
BcnomoraTenbHoe
o6opyaoBaHue.
M'mapaBnuyecknin n
aspoAMHaAMUYECKNIA
pac4yeTbl.

HasHayeHwne, 06LLmMe NPUHLMNBI TOCTPOEHMUS, LIENb U METOAUKA
pacuéTta TennoBon CXeMbl NpOn3BOACTBEHHOMN "
OTONUTENbHBIX ~ KOTENbHbIX € MapoBbIMM  KOTNamu,
BOAOrpenHbIMA, C KOMOBUHMPOBAHHOW CXEMON NPOM3BOACTBA
napa v ropsiyei Boabl.

Pacuét u BblGOp OCHOBHOMO MU
06opynoBaHNst KOTENbHON.

Myt noBblweHMs 3dPHEKTUBHOCTU BbIPAbOTKM TEMMOBON
3Heprum.

TennoBble CXxeMbl TEMMOreHEPUPYLNX YCTaHOBOK  ONs
AeLeHTpann3oBaHHOIO U MHAMBUAYaANbHOIO TeNnocHabXeHus
C aBTOMaTU3MPOBAHHbLIMU OTEYECTBEHHLIMU U 3apyBexHbIMU
KOTnamum.

TonnuBHOE XO3SNCTBO KOTENbHbLIX HA TBEPAOM TOMMMBE.
LLinako3onoyaanexve.

MasyTHoe X035MCTBO KOTEMbHbIX.

["a30BOE X0O3ANCTBO KOTENbHbIX.

OcHoBHble NpUHLMNbI aspoanHaMNYEeCKOro pacyéta
rasoBO3AyLUHOrO TpakTa KoTenbHOW. Bbibop Tunopaswepa
ObIMOBOW TPYObI.

Pacuyét n BbIbop TArogyTbeBbIX YCTPOUCTB.

BCrnomMoraTtenbHoro

OcHoBbI
NPOEKTMPOBaHNS
KOTernbHbIX,
aBTOMaTM3auus,
oxpaHa oKpyXatoLen
cpeabl 1
o6ocHoBaHune
NPOEKTHBIX peLleHNi

OcHoBbI
NPOEKTMPOBaHNS
KOTenbHbIX,
aBTOMaTM3auus,
oxpaHa oKpyXatoLen
cpeabl 1
o6ocHoBaHue
NPOEKTHBIX peLUeHni

O6wume nonoxeHus. KoHTponbHO-u3mepuTernbHble Mpubopsl
ONs KOHTPONs NPoM3BOACTBa TEMMOBOW 3HEPTUN.

Cnctembl aBTOMaTM3auuyM MpOLECCOB reHepauuvM napa
KoTenbHbIMK arperatamu. OnucaHue CyLeCTBYIOLLUX CUCTEM
KOHTPONSA NpoM3BOA-CTBa TENNOBOW SHEPTUN.

OnwncaHne napameTpoB paboTbl KOTNa, KOTOpbIE B MpoLecce
paboTbl KOTNa B CTaUMOHAPHOM pexuMe noaaepXuBalTcs
aBTomatmyeckn. JlokanbHble  CUCTEMbI  perynupoBaHus
KOTenbHOro aHperara

KomnoHoBka 060pyaoBaHUs B 30aHWUN KOTEMbHOMN.
CTpouTenbHble KOHCTPYKUMW, BHYTPEHHWE rabapwTbl 34aHus
KOTEMNbHON M NPUHUMMNBI pPa3MeELLEHUS B HEM OCHOBHOIO U
BCMoMoraTensHoro obopyaoBanusi. [MOHATUS  KOMMOHOBOK
rMaBHOroO 34aHNSA AHEPreTNYECKoro NPeanpuUATUS.

Onucannst  CTPOWUTENbHbLIX  KOHCTPYKUWUWA,  BHYTPEHHUX
rabapvToB 34aHVA KOTEMbHOW W MPUHUWMNOB pasMelLeHns B
HEM OCHOBHOMO W BCrioMoraTensHoro obopynoBaHus. Pacyet
TENNOTEXHUYECKNX MNoKasaTenen TennosalnTHOW 000noYkM
3[,aHNS KOTEMbHON.

McTouHnkmn BpeaHbix BbIOpocoB B aTmocdepy. Hopmupyemble
MBA v NOK BpeaHbIX BELLECTB B OKpYyXKatoLLemM BO3ayXxe.
Pacuét pabimMoBov Tpybbl MO yCMOBWMSM  HOPMarbHOro
paccevBaHus B aTMOcdepe BpeaHbIX BELLECTB.

Cnocobbl  ynaeBnuBaHua TBepAblX YacTul, W3 NpPOAYKTOB
cropanus. NyTn cHxeHns obpasoBaHns BPeLHbIX BbIOPOCOB.
MeToamkn OuEeHKM 3Komormyeckoro yuiepba OT BpeaHbIX
BbIGPOCOB KOTENMbHbIX.

UTtoro 3a cemecTp:

oo

WUToro:

4.2. CopepxaHue nabopaTopHbIX 3aHATUI

Tabnuua 8

Ne
ne

HanmeHoBaHue
pasgena

HaumeHoBaHue
nabopartopHou paboTbl

CopaepxaHue nabopatopHoi paboTbl
(nepeyeHb ANOAKTUYECKMX €AUHULL:
paccmaTtpuBaeMbIX NOATEM, BOMPOCOB)

Kon-
BO
YyacoB

He NpefyCcMOTPEeHbI YY4EOHbIM NaHOM




4.3. CoaepxaHue NpPaKTU4ECKUX 3aHATUN

Tabnuua 9
CopepkaHue NPaKkTUYECKOro 3aHATUSA Kon-
Ne HanmeHoBaHue Tema npakTuyeckoro .
n3 pazgena 3AHATUS (nepeyeHb AMOAKTUYECKMX €OUHNLL: BO
paccMmaTpuBaembIX NOATEM, BONPOCOB) YacoB
Kypc 4

1 | Tennorenepupytowme | TennoreHepupytoLime M3yyeHne KOHCTPYKUMI KOTENbHbIX YCTaHOBOK, BUOOB 2
YCTaHOBKM, UX POrb, YyCTaHOBKM, UX pOrib, TENMOBbIX pacyeToB W Mopsaka MpPOBEAEHUA 3TUX
OCHOBbI ropeHus OCHOBbI FOPEHUS TONNUBA, pac4eToB.

TONNMBa, TENMOBOM Tennosou 6anaHc Pac4éTt 061EMOB NpoayKTOB cropaHusl, 06bEMHbIX Jonen
b6anaHc TennoreHepaTopa. Tpex-aTOMHbIX rasoB [ns 3agaHHOro npenopasaTternem
TennoreHeparopa. cocTaBa CXXWraemoro TonnvBea 1 Tvna KoTna npoBOaMUTCA
pac4éTt 06LEMOB NPOAYKTOB CropaHusl, 06 bEMHbIX A0NeEN
TpexaToOMHbIX ras3oB
M3yyeHne KOHCTPYKLMM KOTNa, €ro afemMeHToB, CXEMb
LIMPKYNSALMM NapOBOASHON CMECHU.
lMpoBegeHne pacyeta Tennosoro 6anaHca KOTEnbHOro
arperarta, onpefeneHue pacxoga Tonnvmea onpegenexHve
pacxoga TonnuBa Pacyét 9HTanbnui  NPOAYKTOB
cropaHusi.

2 | TennoobmeH B TennoobmeH B koTenbHoMm | OnpegeneHne u pacyeT TEMMOBbIX MOTEPb KOTEMNbHOIO 2
KOTenbHOM arperaTe, | arperaTe, ero KOMNaHoBKa, | arperarta, pacyeT K. M. 4. KoTna.
€ero KoMrnaHoBka, Knaccmdvkaums KoTros, PacyéT aHTanbnuin NpoayKTOB CropaHus
knaccudmkaums BOZHbIN PEXUM. Pacuer TennoobmeHa B TOnke KOTna, pacuyeT
KOTNOB, BOOHbIN TemnepaTtypbl Ha BbIXOA4e M3 TOMKM KOTNa.
pexvm. lMpoBegeHne pacyéta TennoobmeHa B NEPBOM

KOHBEKTMBHOM ny4yke. PacuyeT Temnepartypbl NpoayKToB
CropaHusi Ha BbIXoJe M3 NepBOro KOTEMbHOMO Ny4Ka.
MpoBeneHne pacyéta TennoobmMeHa BO BTOPOM
KOHBEKTMBHOM Ny4ke. PacuyeT TemnepaTypbl NPOAYKTOB
CropaHusi Ha BbIXOAE W3 BTOPOro KOTEMbHOro ny4ka.
Pacuer TEennoOTEXHNYECKNX nokasarenen
TennosawmTHo obonoykn. PacyeT BogHOro pexuma.
MpoBoantcsi BbIGOP CXEMbl  XMM-BOOOOYUCTKM U
OCHOBHOro 060pyaoBaHNsi KOTEIbHOMN.

3 | Tennosble cxembl Tennosble cxembl PacyeT TennoBoM CXembl KOTESNbHOW, MpoBeaeHne 2
KOTENbHbIX, KOTEnNbHbIX, TONNIMBHOE a’poavHaMMYECKOro pacyéTa raso-Bo34yLLIHOro TpakTa
TOMNMMBHOE XO35AMCTBO KOTENbHbIX. KoTenbHou. NpoBeaeHne pacyeTa NPOM3BOAUTENBHOCTU
X035ACTBO BcnomoraTenbHoe ceTeBbIX M MOAMUTOYHBIX HAcocoB, Mx noabop. Pacuer
KOTerbHbIX oGopyaoBaHue. BCMOMOraTenibHOoro oGopynoBaHus. Pacuer

vapaenuyeckun n NMPOYHOCTHbIX nokasartenen TpybonpoBoaoB.
aspoAMHaAMUYECKNIA HopMaTuBHO-TEXHUYECKOW OOKyMeHTaums,
pacyeTbl. OCHOBbI yCTaHaBnueawwias  TpeboBaHus K  pacyeTHoMy
NPOEKTUPOBaHNS 060CHOBaHUIO MPOEKTHOTO  PELUEHUSA,B  TOM 4UCIIE,
koTenbHbix. OBoCcHOBaHWEe | HanpaBneHHass Ha obecneyeHue  oOpMMpPOBaHUS
NPOEKTHBIX PELLIEHNIA. 6e3bapbepHoil cpefbl ANS MWL C  OrpaHUYeHHbIMU
BO3MOXHOCTAMMU  300poBbsi.  MeToaoukm  npoBepku
COOTBETCTBMSA  MPOEKTHbIX peweHni  TpeboBaHMAM
HOPMAaTMBHO-TEXHNYECKOMN OOKyMeHTauum, nnaH
COrMacoBaHns U MPOXOXOEHUSI 3KCMEePTU3bl NMPOEKTHOMN
OOKYMEHTAaLMKN, OCHOBHblE TpeboBaHus K ochopmMmeHunto
NPOEKTHOW  [OKYMEHTaLuW, OCHOBHble MapameTpbl
cuctem 1M 00OpyooOBaHWS,  OCHOBHbIE — TEXHWKO-
3KOHOMUYECKME nokasaTtenu, XapaKTepUCTUKM
6e3onacHocTU cucTem, XapaKTepUCTUKN
3HeproadhpeKTMBHOCTH, pacyeTHble CXEMbl,
000CHOBaHWE MPUHATBIX PeLIEHN
Utoro 3a cemecTp: 6
UTtoro: 6
4.4. CogepXaHMe CaMOCTOATEeNbHON paboThbl
Tabnuua 10
- CopaepxaHue caMOCTOATENILHOW paboThbl Kon-

Ne HaunmeHoBaHue Bug camocTtosaTenbHomn .

(nepeveHb AMAaKTUYECKUX €AMHULL: BO

n/n pasgena pa6oTbl

paccmaTtpvBaeMbIX NOATEM, BOMPOCOB) yacoB
Kypc 4
1. TennoreHepupyowue | CoctaBneHue n nsydeHue 50

YCTaHOBKM, UX POSib,
OCHOBbI FOpeHns
TOMNuBAa, TENIOBOMN

KOHcnekTa. NoarotoBka K
ns.

BbIMOJSIHEHNE
KOHTPONbHOWN paboTbl

BeeneHue. CeegeHnst o cuctemax TenrnocHabxXeHus u
I'IOTpe6MTeJ'I9|X TEennoBon aHeprun. CTOYHUKM TennoBomn
QHeprnn ana cCUCTem TennocHabxeHus. Knaccudukaums
WNCTOYHMNKOB TEMOBOW 3HEPTUN.




6anaHc
TennoreHeparopa.

MMonyyeHne TennmoBOW 3HEPrMM U3  OPraHNYecKoro
Tonnmea. KoTenbHble Ans TennocHabXeHus. SnemMeHThbl
KOTenbHOM ycTaHoBku. COBMECTHOe MNpOU3BOACTBO
TENNOBOM W  3MEeKTpU4eckom 3Heprum Ha TOL.
OnpepeneHus 1 knaccudmkaLums NapoBbIX KOTOB.
BanaHc TonnmBHO-3HepreTnyeckux pecypcos B Poccuu,
TeHAEeHUMM ero passutus. PacyéTHble XapakTepucTukm
TBEPOOro, XMOKOrO UM rasoobpasHoro  Tonnvea.
OcHoBHble onpefeneHus. NoHsSTHe yCNoBHOro Tonnuea.
PU3MKO-XMMMYECKNE OCHOBBI TEOPUM FTOPEHWUSI TOMMUBA.
LlenHble peakumu. FoMoreHHoe 1 reTeporeHHoe ropeHue.
CxeMbl ropeHnst TBEpAOro 1 razaoobpasHoro Tonnmea.
Obuwee ypaBHeHue Tennosoro 6anaHca. lNMoTteps Tenna ¢
yxoasawmmmn rasamu. loteps Tenna OT XWMWUYECKOM
HenomnHoTbl cropaHus. [oTepsa Tenna oT MexaHW4Yeckown
HenomnHoTbl cropaHud.. lMoTeps Tenna OT HapyXHOro
oxnaxaeHusi. MoTepa Tenna c U3NYECKUM TEMOM
LLTaKOoB.

MonesHo ncnonb3oBaHHOE TEMMO B KoTroarperaTe, €ro
KMO. WMN3yyeHne KOHCTPYKUMA KOTEMbHbIX YCTaHOBOK,
BMAOB TEMIOBbLIX pacyeToB U MOPSAKa NPOBEAEHUS 3TUX
pacyeTosB.

Pacuyét 0OBEMOB npoOyKTOB cropaHusi, OOBEMHbIX
nonen Tpex-aTOMHbIX razo  [ns 3aJaHHoro
npenogasaTenemM CocTaBa CXMraeMoro Tonnumea u tuna
KOTna npoBoaMTCA pacyéT o06bLEMOB MNpOOYKTOB
cropaHusi, 06 bEMHbIX 10Nen TPEXaTOMHbIX ra3oB
MN3yyeHne KOHCTPYKLMU KOTNA, ero aremMeHTOB, CXEMbI
LUMPKyNALMN NapoBOASHON CMECH.

MpoBeneHue pacyeTta TennoBoro 6anaHca KOTenbHOro
arperara, onpefeneHve pacxoga TonNnvBea onpeaernexHme
pacxoga TonnmBa PacyéT SHTanbnuin  NPOAYKTOB
cropaHusi.

TennoobmeH B
KOTenbHOM arperare,
€ro KOMNaHoBKa,
Knaccudmkaums
KOTNOB, BOAHbLIN
pexunm.

CocTtaBneHune 1 nsyveHue
KoHcnekTa. MNogroToBka K
3. BbINONHEHNE
KOHTpOnbHOW paboTbl

TennoobmMeH B TONOYHOM kamepe. PacyeT TennoobmMeHa
U3ny4yeHMeM B TOMO4YHOW Kamepe. ManyyaTenbHas
cnocob-HocTb hakena. TennoBble XapakTepUCTUKK
HaCTEeHHbIX 3KPaHOB. HepaBHomMepHOCTb
TemnepaTypHOro Nons B TOMKe.

TennoobmeH B nonypaguauoHHbIX M KOHBEKTUBHbIX
NMoBEpPXHOCTAX Harpesa. Jlyunctbii TennoobmeH B
rasoxogax koTtna. KoHBEKTUBHbIN TennoobMeH B
rasoxogax kotna. BblGop ckopocTtel rasoe u pabouei
cpenbl B KOHBEKTMBHbIX MOBEPXHOCTSIX HarpeBa.
KomnoHoBka  TennoreHepupylowen YCTaHOBKUM B
KoTenbHOM oTtaeneHun. Oblas KOMMOHOBKA NapOBOro
kotrna. KomnoHoBka TOMO4YHOM kKamepbl. KoMnoHoBka
KOHBEKTUBHbIX MOBEPXHOCTEN Harpesa

TennoBown pacyeT KoTenbHoro arperata. O6wwue
nonoxeHus. [MOHATME TeopeTuyeckn HeobxoanMoro
konuyecTBa Bo3ayxa. KoaddumumneHT n3bbiTka Bo3gyxa B
Tonke. [lpucocbl BO3dyxa NO ra3oxogam KoTna.
AspoamMHaMN4ecKnin pacyéT KOTENbHOro arperara.
Knaccudukaums napoBblX  KOTIOB. Kotnel ¢
€CTECTBEHHOW 1 NPUHYANTENBHON LmMpKynaunen. Obwme
BOMpoCbl  ruapoauHamukn.  Cxembl  KOMMOHOBOK
BoporpeliHble KoTnbl. KOHNOHOBKa HM3KOTEMMNEPaTYpPHbIX
KOHBEKTUBHbIX MOBEPXHOCTEW HarpeBa MapoBbiX W
BOLOrPENHbIX KOTMOB.

Knaccndukauma  TOMOYHbIX  YCTPOWCTB.  TOMOYHbIE
YCTPOMCTBA CO CMOEBbLIM CXWUraHWeM TBEPAOro ToMnsvea.
KamepHble  TOnoyHble  ycTpowcTBa.  [OpenoyHble
yCcTponcTBa Ans (PakenbHOro CXWraHus MbiNeBUAHOrO
TBepaoro Tonmmea. POpCyHKM Ans pacnbina >Kuakoro
TOonnMBa.

dusmko-xummnyeckue XapaKTepUCTUKM UCXOZHOW,
BOAOMNPOBOAHOMW, NUTATENbHON, KOTNIOBOW, MOANUTOYHON
BoAbl U Napa. Meprognyeckas n HenpepbiBHas NpoayBKa
koTnoB. CtyneHyatoe ucnapeHue. MNMaponpombiBOYHbIE

yCTpOMCTBA.
ATMocbepHast 1 BakyymHasi Jeaspaunsi nuTaTenbHOM 1
noanMTOYHOM  BOAbI. Cxembl m KOHCTPYKUUM

[16a3paTopoB.

50




Crnocobbl  04MCTKM BOAbl. YOaneHne MexaHW4YecKux
npumeceni. WoHooOMeHHblE BOAOMNOArOTOBUTEMbHbIE
ycTaHoBku. OBpaTtHbIi ocmoc. OnpegeneHne n pacyet
TENMoBbIX MOTEPb KOTEMbHOrO arperaTa, pacyeT K. n. 4.
KoTna.

PacuyéTt aHTanbnuin npoaykToB cropaHns

Pacuyer TennoobmMeHa B TOMKe KoTna, pacyet
Temnepartypbl Ha BbIXO4E M3 TOMKU KOTNa.

MpoBeneHne pacyéta TennoobMeHa B  NEepBOM
KOHBEKTUBHOM My4ke. PacyeT TemnepaTypbl NpogyKTOB
CropaHusi Ha BbIXoAe 13 NepPBOro KOTENMbHOIO Ny4Ka.
MpoBegeHne pacyéta TennoobmeHa BO BTOPOM
KOHBEKTUBHOM My4yke. PacueT TemnepaTypbl NpOAYKTOB
CropaHMsi Ha BbIXO4E W3 BTOPOro KOTENbHOrO ny4ka.
Pacuer TENNOTEXHNYECKNX nokasarenemn
TennosawuTtHon obornoyku. PacyeT BoOOHOro pexuma.
MpoBogutca BbIGOP CXEMbI  XUM-BOOOOYUCTKU
OCHOBHOro 060py0BaHuUsi KOTENbHOMN.

TennoBble cXeMbl
KOTenbHbIX,
TOMNNIMBHOE XO3SINCTBO
KOTemNbHbIX

CocTtaBneHune n nsyveHue
KOHCnekTa

MoaroTtoBka k M3.
BbINOMHEHNE
KOHTpOnbHOW paboTbl

HasHayeHne, obwime NpuHUMMNBI MOCTPOEHUS, LEenb U
MeToaMka pacyéTa TennoBon cxembl NPON3BOACTBEHHOM
M OTONUTENbHbIX KOTEMbHLIX C MNApOBbIMW KOTMAMW,
BOZOrpenHbIMU, c KOMOUHMPOBaHHOWM cxemomn
NpOV3BOACTBa Napa v ropsyen Boapl.

Pacuét »n BbIGOp OCHOBHOTO ¥ BCMOMOraTENbHOIO
06opynoBaHNst KOTENbLHON.

Myt noBbieHNs 3dheKTUBHOCTM BbIpabOTKM TENOBOWA
3Heprum.

TennoBble cxembl TENMOreHepUpyLWMX YCTaHOBOK A1
JeUeHTpanu3oBaHHOIo " MHOUBMAYaNbHOro
TennocHabxeHus [ aBTOMAaTU3NPOBAHHbIMMU
OTEYECTBEHHbIMU U 3apyBEXHbIMU KOTNaMMm.

TonnuBHOE XO3SINCTBO KOTENbHbBIX HA TBEPAOM TOMMMBE.
LLInako3onoyaanexuve.

MasyTHoe X035MCTBO KOTEMbHbIX.

["a30BOE X035MCTBO KOTENbHbIX.

OCHOBHbIE MPUHUUMNbBI  Aa3POAUHAMMYECKOrO pacyéTa
rasoBoO34yLUHOro TpakTa KOTErbHOM. Bbi6op
TMnopasmMepa AbIMOBOM TPyObl.

Pacuét u BbIGOp TArogyTbeBbIX YCTpoWcTB. Pacuet
TEennoBon CXeMmbl KOTENbHON, nposegeHue
aspoAVHaMMYECKOro pacyéTta raso-Bo3gyLUIHOrO TpakTa
KoTenbHoN. [poBeaeHne pacyeTa NPOU3BOAUTENBHOCTU
CeTeBbIX U MOAMUTOYHBIX HacocoB, ux noabop. Pacuer

BCNoMoraTesibHOro obopynoBaHus. Pacuet
NMPOYHOCTHbIX nokasareneu TpybonpoBoaoB.
HopmaTtumBHoO-TEXHMYECKON AOKYyMeHTauus,

yCTaHaBnueawwass  TpeboBaHMds K  pacyeTHOMY
0BOCHOBaHMIO MPOEKTHOrO pELLeHWsA,B  TOM 4wnChe,
HanpaBneHHasd Ha obecneyeHne  HOPMUPOBaHUA
6e3bapbepHoi cpefdbl ANS fUL C  OrpaHUYEHHbIMM
BO3MOXHOCTAMM  300poBbsA.  MeToankv  MpoBepku
COOTBETCTBMSI  MPOEKTHbIX pelueHui  TpeboBaHUsIM
HOPMaTWBHO-TEXHUYECKOMN OOKyMeHTaumu, nnaH
COrnacoBaHUs 1 MPOXOXAEHUS 3KCMepTU3bl MPOEKTHOWN
OOKYMEHTaumu, OCHOBHble TpeboBaHus Kk opopmneHuto
NMPOEKTHON  [OOKyMEHTauuu, OCHOBHble MapameTpbl
cuctem ©n obopynoBaHUSl,  OCHOBHble — TEXHMKO-

3KOHOMUYECKne nokasarenu, XapaKTepuUCTUKK
6esonacHocTu cuctem, XapaKTepuUCTHKK
3HeproaHeKTUBHOCTY, pacyeTHble CXeMbl,

060CHOBaHME NPUHSTLIX peLleHn

a7

OcHoBbI
NPOEKTUPOBaHNSA
KOTEmNbHbIX,
aBTomaTtumsauus,
oxpaHa oKpyxatoLen
cpeapbl 1
o6ocHoBaHue
NPOEKTHBIX peLLeHni

CoctaBneHvie n ndyveHve
KOHCMEeKTa. BbINOJIHEHNE
KOHTPOMNbHON paboThl

O6wme  nonoxenns.  KOHTPONbHO-U3MepUTENbHbIE
npubopbl  ANs  KOHTPOmNs MpOW3BOACTBA  TEMIOBOWN
Heprum.

CucTemMbl aBTOMaTU3aLMn NPOLECCOB reHepauuv napa
KoTenbHbIMK arperatamu. OnucaHne CyLEeCTBYHOLLNX
CMCTEM KOHTPOIS MPOM3BOA-CTBA TEMMOBOW SHEPruu.
OnwncaHne napameTpoB paboTbl KOTna, KOTOpble B
npouecce paboTbl KOTNa B CTALMOHAPHOM pexume
NOAAEpPKMBAOTCA aBTOMaTUYeCckm. JlokanbHble CUCTEMBI
perynmpoBaHus KOTENbHOro aHperarta

KomnoHoBka 060pyaoBaHWs B 34aHNN KOTENbHOMN.
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CTtpouTtenbHble KOHCTPYKLMKW, BHYTPEHHWe rabapuTbl
30aHNS KOTEMbHOW W MPUHUMNBI pasMeLleHnss B HeM
OCHOBHOrO M BCMomoratefnibHoro  obopyaoBaHus.
MoHATns KOMMOHOBOK rnaBHOro 30aHus
3HEepPreTNYecKoro NPeanpuUATUS.

OnncaHns CTPOUTENbHBLIX KOHCTPYKLUWUA, BHYTPEHHUX
rabaputoB  34aHMA  KOTENbHOW UM MPUHLMMNOB
pasMelleHMs B HEeM OCHOBHOIO M BCMOMOraTenbHOro
obopynoBaHus. PacyeT TennoTexHU4Yecknx nokasarenen
TennosalmnTHON 060MOYKN 3AaHUS KOTENbHON.
WcTouHnkn  BpegHbix  BbIOpocoB B atmocdepy.
Hopmupyemble B[ u TOK BpeaHbix BewecTs B
OKpYyXatoLem Bo3ayxe.

Pacuét pgbiMoBon Tpybbl MO YCNOBUAM HOPMAarbHOIO
pacceuBaHusa B atMocdepe BpedHbIX BelecTB. Pacuet
aspoavHaAMMYECKNX NapameTpoB CUCTEMbl BEHTUNALMUK
BO3Ayxa KOTeNbHOW, MOpsAoK pacyeTa.

Cnoco6bl ynaenveaHvsa TBEpAbIX YacTuL, U3 MPOAYKTOB
cropaHus. TyTu CcHwxXeHns o6pa3oBaHuA BpedHbIX
BbIOpoCcOB. MeToAMKM OLEHKM 3KOMOormyeckoro yuiepba
OT BPe/HbIX BbIBPOCOB KOTENbHbIX.

WTtoro 3a cemectp: | 187
Wtoro: | 187

5. MeTtopauyeckue ykazaHus Ansi o0y4yaloLWMXcsi MO OCBOEHUIO ANCLUNNUHBLI (MOAYNA)

1. MeToaun4yeckue ykasaHus npm paborte Ha nekumu

[lo nekumn cTygeHT AOMmKEeH NPOCMOTPETb Y4EOHO-METOOMYECKYIO M HAYYHYIO NMTepaTypy No TeMe nekumm
ans Toro, 4Tobbl MMETb NpeAcTaBneHme o Npobnemax, KoTopble 6yayT NOAHATLI B NEKUUN.

Mepen Havanom nekuumn obyvawwmmcs coobuwiaeTca Tema nekumn, nnad, BOMpPOChl, noanexaiwime
pacCMOTPEHUIO, OOBOASATCSH OCHOBHblE IMTepaTypHble MCTOYHMKM. Becb y4ebHbI maTepuan, coobliaeMbin
npenogaeaTenem, AOPKEH He NpPoCTo npocnywmBaTtbes. OH gomkeH ObiTb aKTMBHO BOCMPUHSAT, T. €. YCIbllaH,
OCMbICIIEH, MOHAT, 3addUKCUpOBaH Ha Bymare 1 3akpenneH B namaTu. Mpuctynas K criylaHnio HOBOro y4ebHoro
MaTepuana, Nofie3Ho MbICNIEHHO YCTaHOBUTb €ro CBSI3b C paHee M3yveHHbIM. Cneasa 3a TEXHUKOW YTeHUsT Nekuum
(aKueHT Ha CyLlecTBEHHOM, MOBbILIEHME TOHA, W3MEHeHWe puTMa, nay3a M T. n.), Heobxogumo Bcnen 3a
npenogaBaTtenemM ymMeTb BblOAENSATb OCHOBHblE KaTeropuu, 3aKkOoHbl U OMpedensiTb UX COAepXaHue, npobnembl,
npeanonaratb MX BO3MOXHbIE peLlleHus, fokasatenbcTBa WM BbiBOAbl. OcywecTBnas Takylo paboTy, MOXHO
3Ha4nUTENbHO 0bnerynTb cebe NoHMMaHe y4ebHOro maTepumana, ero KOHCNEKTMPOBaHME U AanbHENLLEee U3yyYeHue.

2. MeToguyeckme ykasaHusi Npy NOAroToBKe U pabote Ha NPaKTUYECKOM 3aHATUM

MpakTuyeckme 3aHATUS MO AUCUUNMMHE NPOBOOATCA B UEeNnsdAx BblpabOTKM NpPaKTUYECKUX YMEHUN U
NpnobpeTeHns HaBbIKOB B peLleHnr NPodeCCMOHarnbHbIX 3a4aud.

MoarotoBka oby4varoLerocs K NpPakTMYeCKOMy 3aHATUIO MPOM3BOAUTCS MO BOMpoOcaMm, paspaboTaHHbIM Ansi
KaXXgon TeMbl NpaKTUYecKMX 3aHATUA u (unu) nekuun. B npouecce MOArOoTOBKM K MPaKTUHECKUM 3aHATUAM,
Heobxoammo obpaTuTe ocoboe BHMMaHUE Ha CaMOCTOSATENBHOE N3YyYeHNE PEKOMEHAOBAHHOM NMTepaTypsl.

PaboTta cTygeHTOB BO BpeMsi MPakTUYECKOro 3aHATWUSI OCYLLECTBMSIETCA Ha OCHOBE 3afaHwui, KOTopble
BblatoTCst 00y4aloLWMMCcs B Havane unmn Bo Bpems 3aHATUSA. Ha npakTu4eckux 3aHATUAX NPUBETCTBYETCH akTUBHOE
yyacTve B 00CYy>XOEHUM KOHKPETHBIX CUTYaLuii, CNOCOBHOCTbL HA OCHOBE MOJTyYEHHbIX 3HAHUI HAaXoaWTb Hanbornee
appeKkTnBHbIE peLLEeHUs NMOCTaBMEHHbIX NMPObneM, yMeTb HaxoauTb MOME3HbIV OOMNOMHUTENBHBIN MaTepuan no
TeMaTuke 3aHATMW. Ha npakTuyeckmx 3aHATUAX obyyarolimecss OOMKHbl yMeTb BblpaboTaTb onpeaeneHHble
pelleHus no o6o3HavyeHHOM npobreme. B 3aBUCUMOCTM OT CMOXHOCTW NpeanaraemMbix 3agaHui, Lenen 3aHaTus,
obuen noarotoBku obyvalLUXCs MpenogaBaTenb MOXET rnofckasaTb 00y4arlMMCs anropuTM peLleHusa unm
nepesoe OencTeue, Unu ykasatb obLiee HanpaBrneHue paccyxpgeHun. [NonyyeHHble pedynbTathbl 06CyxaakTes ¢
no3uumin X afekBaTHOCTU U 3PPEKTUBHOCTM B PACCMOTPEHHOWN CUTyaL K.

3. MeToguueckue ykasaHusl Mo camocTosiTeNnbHOW paboTe

OpraHu3saumsi caMmocTosiTeNbHON paboTbl 0ByYaOLMXCS OPUEHTUPYETCS Ha aKkTUBHbIE METOAbl OBMajeHus
3HaHWSIMM, pa3BUTNE TBOPHECKUX CMOCOBHOCTEN, NEpEXos OT NOTOYHOIO K UHAUBUAYANM3UPOBAaHHOMY OGYy4eHUIo C
y4eToM noTpebHOCTEN 1 BO3MOXHOCTEN 0byyatoLLerocs.

CamocTonaTensHass pabota ¢ yyebGHukamu, y4yeBGHbIMU MOCOBUSIMU, HAy4YHOW, CMPaBOYHOW NUTepaTypown,
mMaTepuanamu nepuoamnyeckMx mM3gaHun u MHTepHeTa siBnsetca Haumbonee adPeKTVBHBIM METOAOM MOMyyYeHus
AONOJTHUTENbHbIX 3HaHI/II7I, no3BodeT 3HauYuTesribHO aKTUBU3UpOBATb TMpouecc oBnageHusa mmpopmaumeﬁ,
cnocobcTtByeT Gonee rnybokoMy yCBOEHMIO M3yyaemoro matepuana. Bce HOBble MOHATMSI MO M3yvaeMon Teme
HeobXx0AMMO BblyYUTb HAU3YCTb.

CamocTosATenbHas paboTta peanusyeTcs:

e HEMOCPEACTBEHHO B NpoLecce ayauTOPHbIX 3aHATUIA;

® Ha NeKumnax, npakTu4eCKnx 3aHATUAX;

e B KOHTAKTe C npenogasaTtesieM BHEe paMOK pacnmcaHua,



e Ha KOHCyNnbTaumMsix MO y4ebHbIM BOMpPOCaM, B Xo4e TBOPYECKMX KOHTAKTOB, MpU NMKBMZALMM
3a00JPKEHHOCTEW, NPY BbINONIHEHUN NHAMBUAYambHbIX 3a4aHi U T. 4.;

® B METOAMYECKOM KabuHeTe, JOMa, Ha kadeape nNpwv BbIMOSIHEHMN 06y4YaloWMMCH yH4EOHbBIX U NPAKTUYECKNX
3agau.

OpeKkTnBHLIM  CPeaCTBOM  OCYLUECTBNEHUs OByvawlmmcs camocToaTenbHon paboTbl  sBNSeTCs
3ANeKTpoHHasa MHopMaLNoHHO-06pa3oBaTenbHas cpefa yHMBEpPCUTETa, KoTopas obecnevmBaeT 4OCTYM K y4€OHbIM
nnaHam, pabouynm nporpaMmmam AUCUMNIMH (MOAYNen), NPakTuK, K n3gaHNsiM 3NEKTPOHHbIX BUBNNOTEYHBIX CUCTEM.

6. MepeyeHb yuyeOGHOM NUTepaTypbl U y4eBGHO-MEeTOANYECKOro obecneyeHUs Ansi CaMOCTOATENbHOM

paboTbl
Tabnuua 11
Khu | INurepar
XHbI ypa
"
c¢oH
Ne A
n ABTOp(bI), HAUMEHOBaHUe, MecTo, rof, U3fgaHus (JI(:;I) ﬂ:nﬂn
|{| (ecnu ecTb, ykasaTtb «rpud») anek y:aeﬂ6 oCT.
TPOH pab
. oTbI
pecy
pc
(3P)
1. | TennoreHepupytoLLue YCTaHOBKN: KOHCTPYKLUUS, NpuHUMN paboTsl koTnos Tuna E(OE) n Tennoson oP + +
pacuet kotna E(OE)-10-14IM: y4e6. nocobue / A. I'. Canos, A. A. laBpunosa, Camap. roc. TExH.
yH-T, TennorasocHabxeHue n BeHTUNauus. - Camapa: 2017.-86 ¢
https: //elib. samgtu.
ru/getbook?uid=els_samgtul|elib]|OKLQtdC_0LvQvnx80KHQsNC70L7Qsnx8NjIXLjEAKDA3NS44KS
_QoSAXNjUtMzMwMTkzfHwvMjAXNy_QodCwOLvQVtCyL9Cj0YHRgtCwOL3QvtCyOLrQuC9kb2Muc
GRm
2. | KomnoHoBKka v TEMOBOW pac4eT NoBepxHOCTel HarpeBa 6apabaHHoro kotna TM-230: y4eb. oP + +

nocobue / A. I'. Canos, Camap. roc. TexH. yH-T. - Camapa: 2017.-72 ¢

https: //elib. samgtu.
ru/getbook?uid=els_samagtul||elib||0JrQvtC80L_Qvnx80KHQsNC70L7Qsnx8NjIXLjE4AMS4xMjYoMDc
1LjgvOKEgMTY1LTk40DMOMNx8LzIwWMTcvOKHQsNC70L7Qsi_QmtC-0YLQUIGLL2RvYY5wZGY
3. | MpoekTnpoBaHMe OTONUTENLHO-NPOM3BOACTBEHHOW KOTENbHOM: y4eb. nocobue / A. . Canos, A. A. P + +
LieiHaeBa, Camap. roc. TexH. yH-T, TennorasocHabxeHue n BeHTunsaums. - Camapa: 2017.-80 ¢
https: //elib. samgtu. ru/getbook?uid=els_samgtu||elib]|0J_RgNC-
OLXQunx80KHQsNC70L7Qsnx8NjIXLjE4AMigwNzUuOCkvOKEgMTY 1LTYWODYyMHx8LzIwMTcvOK
HQsNC70L7Qsi_Qn9GAOL7QtdC60YLQUNGAOL7QstCwOL3QUNCIL2RVYY5WZGY

4. | Dunurenckmn H.B., MaBpunosa A.A., Llanenko M.B. oP + +
Ounurenckuin, H.B. MNMocTpoeHne n ngeHTndukauma mateMatuiyeckux Mmogenen npon3soaCcTBEHHbIX
cuctem : y4eb. nocobwue / H. B. QunureHckun, A. A. lF'aBpunosa, M. B. LlaneHko; Camap.roc.TexH.yH-
T.- Camapa, 2005.- 128 c..- Pexum goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samagtu||elib||1779

5. | MoyaHn C.W. Ko + +
A3apoguHamMmn4eckmin pacyeT KOTenbHbIX yCTaHoBoK : HopmaTt.meTog / Mop pea.C.N.MouaHa; pea. C.
M. MouyaH .- 3-e n3g..- J1., QHeprusa, 1977.- 255 c.

6. | NokwwH B.A. Ko + +
mapaBnuyeckunin pacyeT KoTenbHbIX arperatoB : HopmaT.meToa / pea. B. A. JlokwwuH; Mog
pen.B.AJlokwuHa.- M., QHeprus, 1978.- 255 c.

7. | TennoBow pacyeT KOHBEKTUBHbLIX MOBEPXHOCTEN HarpeBa NPOMBbILLMEHHbIX KOTnoarperaToB: Y4yeb. Kd + +
nocobwue / I'. B. byaHukos, H. M. KoxeBhukos, B. H. ®egopos. - Kynbbiwes: 1988. - 106 ¢
8. | NpaBuna yctponcTtea n 6e3onacHol aKkcnyaTauum NapoBbIX U BOAOIPENHBLIX KOTIOB : K + +

Ob6s3aTenbHbl 4151 BCEX MUHUCTEPCTB, BEAOMCTB, NPEANPUATURA, Opr. (HE3aBMCMMO OT hopM
cobcTBEHHOCTH) M rpaxaaH:YTB.MocropTexHaasopom 28.05.93 /
[Pegkonn.:H.A.XanoHeH,A.K.3bikoB,M.A.AHTukanH].- M., MO OBT, 2000.- 203 c.

9. | Mionnep, E.B. Passutne cuctembl MOTUBALMN U CTUMYNUPOBAHUS TPYOOBON AEATENbHOCTU Kod +
nepcoHarna: aHTUKOpPPYNUUOHHbLIV acnekT : moHorp. / E. B. Mionnep; Camap.roc.TexH.yH-T.- Camapa,
2014.- 159 c.

10] KyanHos, A.A. Beibop cocTaBa OCHOBHOro 060pyaoBaHns 1 pacyeT TensoBon cxemMbl TOL : OP + +

Y4yebHoe nocobue / A.A. KyanHos, J1.1. lWenyabko; Camapcknii rocyaapCTBEHHbIM TEXHUYECKUN
yHuUBepcuTeT, Tennosble anekTpuyeckne ctaHumm .- iagaHue 2-e nepepab..- Camapa, 2020.- 74 c..-
Pexum goctyna: https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||3925

11| Bnacosa T.E., Bbitunkos HO.C. 3P + +
PacueT TennoBon 3aLmTbl OrpaxaarLmx KOHCTPYKUMIA 3AaHWUI : METOA. YKa3aHus K KYpCOBOM
paboTe no ctpouTenbHon Tennoduauke / Camap.roc.TEXH.YH-T, ApXUTEKTYPHO-CTPOUTENBHbIV
WHCTUTYT, fnapaenuka n TennoTexHuka; coct.: T. E. Bnacoea, 0. C. BeiTumkos.- Camapa, 2005.- 44
c..- Pexxum goctyna: hitps://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||3129




12| TennocHabxeHue n BeHTUNsumMs : KypcoBoe n gunnom.npoektupoBaHue:Yyeb.nocobue / peq. 6. M. Ko + +
XpycTtanes .- 3-e u3a.,ucnp.u gon..- M., 3g-so Accou.ctpouT.By3os, 2008.- 783
c.https://elib.samgtu.ru/getinfo?uid=els_samgtul|catalog||102929

13| Bbitunkos HO.C. oP + +
TepmoguHamuyeckme pacyeTbl TENNOBLIX YCTAHOBOK : METOAMYECKME yKa3aHUus K Kypcosow paboTe
no AncumnnuHe TexHuyeckas TepmoanHamuka / CaMmapckuin rocyaapCTBEHHbIN TEXHNUYECKNIA
yHuBepcuteT, Camapckuin rocyaapCTBEHHbIN apXMTEKTYPHO-CTPOUTENBHBIA YHUBEPCUTET,
Mvopaenuka n TennotexHuka; cocT. 0. C. Beitunkos.- Camapa, 2006.- 28 c..- Pexxum goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtul||elib||4357

14} BbiTunkos HO.C. OP + +
TennoTtexHU4eckuin pacyeT BogoHarpeBaTenen : MeToauveckmne ykasaHus K KOHTponbHon pabote
No2 no kypcy TennomaccoobmeH / Camapckuin rocyaapCTBEHHbIN TEXHUYECKUI YHUBEPCUTET,
Camapckuin rocygapCTBEHHbIN apXMTEKTYPHO-CTPOUTENbHLIV YHUBepcuTeT, 'apasnuka un
TennoTtexHuka; coct. tO. C. BeiTumkos.- Camapa, 2006.- 39 c..- Pexum goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||4355

Locmyn obyyarowuxcs k QP HTb Caml TY (elib.samgtu.ru) ocywecmernsiemcsi nocpedcmeom 3/1eKMpPOoHHOU
UHGhopmayuoHHoU obpa3zosameribHOU cpedbi yHusepcumema u catima HTE CamI'TY o f1oeuHy u naporio.

7. MNMepeyeHb MHPOPMALMOHHBLIX TEXHONOIMIN, UCMONb3yeMbIX NPU OCYyLLECTBIIEHUN 06pa3oBaTeNibHOro
npouecca no gucumninHe (Moaynio), BKo4Yas nepevyeHb NporpaMmmMHoOro obecneveHus

Mpn  npoBedeHMM  NEKUMOHHbLIX  3aHATUA  WUCMOMb3yeTca  MynbTUMeAWHOoe  0DbopyaoBaHue.
OpraHuszoBaHo B3aumogencTBue obyvawuleroca M npenogaeatenss C  UCMNOMb30BAHWEM  ATIEKTPOHHOM
MHOPMaLMOHHON 0b6pasoBaTenbHON Cpeabl yHUBEpCUTeTa.

MporpammHoe oGecnevyeHune

Tabnuua 12
CtpaHa
Cnoco6 pacnpocTpaHeHus
Ne NMpaBooGnapaTennb NpouCXoXAeHUs
HasBaHue (nueHsnoHHoe unm ceoboaHo
n/n (nponssoauTens) (vHOCTpaHHoEe nnu
pacnpocTpaHsiemoe)
OTEYECTBEHHOE)
1. |Adobe Reader cB0O6OHO pacnpocTpaHsiemoe Adobe Systems Incorporated WHOCTpPaHHoe
2. [LibreOffice cBOOOAHO pacnpocTpaHsaemoe The Document Foundation WHOCTPaHHOEe
3. |CnpaBo4Ho-npaBoBas NNLIEH3NOHHOE HMNO «BMWA» oTeYyecTBeHHoe
cuctema «KoHcynbTaHT
[nocy
4. |AnTnBMpyC Kacnepckoro NULEH3NOHHOE JlabopaTopusi Kacnepckoro 0TeYECTBEHHOE
8. MNepeyeHb pecypcoB MHPOPMaALMOHHO-TeNTIeKOMMYHUKaLMOHHON ceTu «MIHTepHeT,
npoceccnoHanbHbIX 6a3 AaHHbIX, UH(hOPMALMOHHO-CMPABOYHbLIX CUCTEM
Tabnuua 13
(]
|"|‘j|_1 HanmeHoBaHue Kpatkoe onucaHue Pexunm pocTtyna
1 | OneKkTpoHHO-6MBNMOoTEYHas cuctema OneKTpoHHO-6MBNMoTeYHasn http://www.iprbookshop.ru/
IPRbooks cuctema
2 | OnekTpoHHO-6MbnnoTevHasa cuctema AnekTpoHHasa 6ubnmnoteka https://elib.samgtu.ru/
Caml TY CamlTY
2 |eLIBRARY.RU HayuHasi anekTpoHHas http://www.elibrary.ru/
oubnunoteka

9. OnucaHue maTtepuanbHO-TeXHUYECKON 6a3bl, HeOOX0AMMOM ANsl OCyLLEeCTBNEeHUA obpa3oBaTefibHOro
npouecca no AucuunsivHe

JNleKunoHHbIe 3aHATUA

AyaouTtopun ans NeKUMOHHbIX 3aHATUN YKOMMIEKTOBaHbI MeBEenbio N TEXHUYECKUMIN cpeacTBamMmu oby4veHus,
cnyxawmmu ansa npeacTtaBneHus yvyebHon mHgopmaumm Gonblon ayamtopumn (Habopbl OEMOHCTPALMOHHOMO
obopynoBaHust (MPoOeKTop, 3KpaH, KOMMbIOTEP/HOYTOYK).

MpakTuyeckue 3aHATUA
AyauTopun ans npakTUHeckux 3aHATUA YKOMMNEKTOBAHb! CNeLuanm3mpoBaHHo Mebernbio U TEXHUYECKMU
cpecTBaMu 06yyeHWs (MPOeKTop, aKpaH, KOMMbTEP/HOYTOYK).

CamocTosiTenbHasa pa6oTta

MomelyeHns AnNs caMOCTOSTENbHOW paboTbl OCHALLEHbl KOMMbIOTEPHOM TEXHWKOM C BO3MOXHOCTBHO
NnoaKmnoYeHns k cetn «MHTepHeT» 1 4OCTYMNOM K SNEKTPOHHOM MHAOPMaLMOHHO-06pa3oBaTensHon cpege Caml TY:

e MeToAMYeCKUn kabuHeT (aya. 9).



10. ®DOHA OLEeHOYHbIX cpeAacTB No gucuuniinHe

®doHO OLEHOYHbIX CpeacTB Ansi NMPOBEAEHUS] TEKYLLEro KOHTPOSS YCMEeBAeMOCTM M MPOMEXYTOYHOW
aTTectauuun npegcraeneH B MNMpunoxexHun 1.

MONHbIM  KOMMNIEKT KOHTPONbHBLIX 33adaHuA WAW WUHbIX MaTepuanoB, HEOOXOAWMbIX [ONsi OLEeHMBaHUS
pe3ynbTaTtoB 00y4YeHMs NO AMUCUMNIMHE, NpPaKTUKE XpaHUTCA Ha kadedpe-paspaboTtyunke B OymMaHOM W
3NEKTPOHHOM BUae.



MpunoxeHwue 1

®doHA OLEHOYHbIX CPeACTB ANA NPoBeAeHUs TeKyLero KOHTPOns ycrneBaeMocTu u
NPOMEXyTO4YHOM aTTecTauum

no gucumnnuHe

B1.B.02.08 «TennoreHepupyowme yCTaHOBKN»

Ko n HanpaBneHne noaroToBKu
(cneunanbHOCTL)

HanpaBneHHoCTb (Nnpodmnb)
Ksanudukaunn

dopma obyueHus

lopg Hayana NnoAroToBKMU
Bbinyckarowan kadegpa
Kadeaopa-paspaboTumk
O6bem gMcUMNInHGI, Y. [ 3.e.

®dopma KOHTponsA (MpoMeXyTo4yHas
arrecraums)

08.03.01 CtpoutenbcTBO

Tennora3zocHabXeHue U BeHTUNALUA

6akanaBp

3ao4yHas

2020

CtpoutenbcTBO

CTtpouTtenscTBO

216/6

3K3aMeH, KOHTpOInbHasA paboTa




1. I'Iepeqel-lb KOMMeTeHuUn, UMHAOAUKATOPOB AOCTUNXEeHUA KOMMeTeHLuUn n npuU3HakoB nposAaBreHns
KOMMeTeHuUn (AeCKpMHTOpOB), KOTOpPbIMU OO0J1)XKEeH oBnaaeTb 06yqa|ou.|,m7|c;| B Xo4e oCBOeHuA

obpasoBaTenbHON NporpaMmbil

VHMBepcaanble KomMneTeHUunn

Tabnuua 1
HaumeHoBaHue
KaTeropum Kop HanmeHoBaHue Koa v HanmeHoBaHue nHgukaTopa PesynbTaTthbl
(rpynnbi) KOMMeTeHUuun KOMMeTeHUun AOCTUXEHNA KOMNeTeHLUN obyuyeHus
KOMMNeTeHunn
He NpeaycMoOTpeHbl y4eOHbIM NJIaHOM
O6wenpodeccnoHanbHblie KOMNEeTeHUUn
Tabnuua 2
Koa HaumeHoBaHue Koa n HaumeHOBaHMe MHAUKaTOpPa [OCTUXKEHUSA Pe3ynbTathbl
KOMMNeTeHLUun KOMnNeTeHUun KOMMNeTeHUun obyyeHus
He NpefycMOTpPeHbI Y4eOHbIM NiaHoM
MpodeccnoHanbHbIe KOMMNETeHUUN
Tabnuua 3
Koa n HaumeHoBaHue
Koa HaumeHoBaHue
KOMMETEHLMN KOMMETEHLIMN WHAMKaTOpa AOCTUXEHUN Pe3ynbTaTthl 06y4eHus
KOMMeTeHUun
MK-1 CnocoOHOCTb BbINOMNHATL NK-1.1 31 MNK-1.1

paboTbl No

NPOEeKTUpPOBaHNO CUCTEM
TennorasocHabXxeHus n

BEHTUNALUN

BbiGop McxoOHbIX AaHHbIX Ans
NPOEKTUPOBaHNSA CUCTEMBI
TennocHabxeHus
(rasocHabXXeHust; BEHTUNALMM)

3HaTb: nepeyeHb UCXOAHbIX AaHHbIX
0N NPOEKTUPOBaHNA CUCTEM
TennorasocHabXXeHnsa 1 BEHTUNALUM
Y1 MNK-1.1

YmeTb: BblbnpaTh ncxoaHble AaHHble
[NSA NpoeKTa cucTem
TennorasocHabXXeHns 1 BEHTUMALMM

NK-1.2

Bbi6op HOPMAaTUBHO-TEXHUYECKUX
1 HOPMaTUBHO-METOONYECKUX
[OKYMEHTOB; OnpeAensitoLLmx
TpeboBaHWsA ANsi NPOEKTUPOBAHNS
cucTeMbl TennocHabxeHns
(rasocHabxeHusi; BEHTMNALMM)

32 MNK-1.2

3HaTb: HOPMaTMBHO-TEXHUYECKNE
AOKYMEHTbI; yCTaHaBnuBaroLLme
TpeboBaHUs K MPOEKTHLIM peLleHnAM
cMCTeM Tennora3ocHabXeHus 1
BEHTUNALMM

Y2 NK-1.2

YwmeTb: BeibrpaTts HopmaTuBHO-
TEXHNYECKNe [OKYMEHThI;
ycTaHaBnusatoLme TpeboBaHns K
NMPOEKTHbIM PeLUEHNSM PEMOHTA;
PEKOHCTPYKLNW; MOAEPHM3aLNM
06BbeKToB CcUCTEM
TeNnnorasocHabXeHns 1 BEHTUNALMK

NK-1.3

BbiGop aHanoroe 1 TMNOBbLIX
TEXHUYECKUX (TEXHONOrMYECKNX)
peLLeHnii OTAENbHbIX 3NIEMEHTOB
N y3NOB CUCTEMBI
TEennocHabXeHus:;
(rasocHabXXeHusi; BEHTUNALMU) U
MX aganTauus B COOTBETCTBUM C
TeXHUYECKMM 3adaHnemM

33 MNK-1.3

3HaTb: OCHOBHble TpeboBaHUS K
NPOEKTHbIM PELLUEHNSIM CUCTEM
Tennora3ocHabXeHWsa 1 BEHTUNALNM
Y3 MNK-1.3

YwmeTb: CocTaBnaTb 3afaHus Ha
NPOEKTUPOBaHNE CUCTEM
TENnnorasocHabXeHNst 1 BEHTUNSALUMM C
y4yeToM TpeboBaHMIN SHEPreTUYECKON
apdpeKkTMBHOCTM

B1 MNK-1.1

BrnapeTb: MeToankon BeiGopa
BapuaHTa NpPOEKTHOro peLLeHns CUCTEM
Tenora3ocHabXeHWs 1 BEHTUNALNM

MNK-1.4

BbiGOp KOMMNOHOBOYHOIO PELIEHNS
CUCTEMbI TEMNOCHAOXEHMUS
(rasocHabXXeHus; BEHTUNALMM)

34 NK-1.4

3HaTb: OCHOBHbIE BapuaHTbl MPOEKTHbLIX
peLLeHn CUCTEM TennorasocHabxeHus
N BEHTUNSAUMM

Y4 NK-1.4

YMeTb: BblOMpaTb BapuaHThl
NPOEKTHOro PELUEHMSI CUCTEM
TennorasocHabXeHnst 1 BEHTUNSLMK
B2 MNK-1.2

BrageTb: MmeToamkon Bbibopa
NPOEKTHOro peLleHns1 MO NMOBbILLEHNID
3HepreTn4eckon apPeKTMBHOCTU




CUCTEM TennorasocHabXxeHus n
BEHTUNALUUNN

MNK-1.5

Bbibop o6opynoBaHus u
apmMaTypbl 4151 CUCTEMbI
TennocHabxeHus
(rasocHabxeHusi; BEHTUNALMM)

35 MK-1.5

3HaTb: OCHOBHbIE MPOEKTHLIE PELLIEHNS
MO NOBbILLIEHNIO S3HEPreTUYECKON
3(PPEKTUBHOCTU CUCTEM
TennorasocHabXeHnsa 1 BEHTUNALUM
Y5 MNK-1.5

YMeTb: BbIOMpaTh BapuaHThl
NMPOEKTHOrO PeLLEHMNS MO MOBbLILLEHNIO
aHepreTnyeckom appekTMBHOCTH
CUCTEM TennorasocHabxeHns 1
BEHTUNALUMU

MNK-1.6

Moprotoska 1 odopmneHve
rpacmn4eckom YacT NPOEKTHON U
paboyen JoKyMeHTaLMn CUCTEMBI
TennocHabxeHns
(rasocHabXeHusi; BEHTUNALMM)

36 MNK-1.6

3HaTb: npasuna oopmMneHns
TEKCTOBOW U rpachnyeckomn 4acTm
npoekTa

Y6 MNK-1.6

YMeTb: OhopmnsATb TEKCTOBYIO U
rpadu4eckyto 4acTu npoekTa

B3 MNK-1.3

BnapeTb: MmeTogukon nposepkm
COOTBETCTBUS MPOEKTHOrO peLleHnst
3a4aHu1I0 Ha MPOEKTMPOBaHMWE

nK-1.7

MogroToBka MHopmauun ons
COCTaBMNEeHUs1 TEXHNYECKOro
3a[jaHns No CMEXHbIM pasgenam
npoekTa CUCTEMbI
TennocHabxeHus
(rasocHabXXeHust; BEHTUNALMM)

37 NK-1.7

3HaTb: TpeboBaHNsi HOpMaTUBHO-
TEXHUYECKOW JOKYMEHTaUMu;
HanpasneHHbIX Ha obecneveHne
dhopmmpoBaHus 6es3bapbepHor cpeabl
Ans nuy, ¢ orpaHNYeHHbIMU
BO3MOXXHOCTSIMU 3,0POBbS

Y7 NK-1.7

YMeTb: BbINONHATE HOPMOKOHTPOIb
0GOpMIIEHNST NPOEKTHOMN
OOKyMeHTauun

B4 NK-1.4

Bnapetb: meToaukon npoBepku
COOTBETCTBUS NMPOEKTHOIO PeLLUEHNS
TpeboBaHNSAM HOPMaTUBHO-
TEXHUYECKOWN [OKYMEHTaLMK; BKITHOYast
BbINOMHEHWe TpeboBaHwWiA;
obecneymBatoLLmx hopmmpoBaHme
O6e3bapbepHol cpeapl Ans nuy ¢
OrpaHUYeHHbIMY BO3MOXHOCTAMU
34,0poBbS

MNK-1.8

OueHKa KOpPYMNLUMOHHbLIX PUCKOB B
NPON3BOACTBEHHOI AEATENBHOCTM
B cchepe TennorasocHabxeHus 1
BEHTMNALUK

Y8 MNK-1.8

YMeTb: CocTaBnaTb nnaH
cornacoBaHMa U NpoxoxaeHns
aKCNepTU3bl NPOEKTHOMN LOOKyMeHTauum

NK-1.9

MpeacraBnexve u 3awuta
pes3ynbTaToB NPOEKTMPOBaHUS
CUCTEMbI TEMNOCHAOXEHWS;
(ra3ocHabXeHust; BEHTUNALMM)

38 MNK-1.8

3HaTtb: TpeboBaHus kK opopmneHnto
NPOEKTHON AOKyMEHTaLMm

Y8 MNK-1.8

YmeTb: CocTaBnsTe nnaH
COrnacoBaHus 1 NPOXOXAeHUS
9KCMEepPTM3bl NPOEKTHOW AOKYMEHTauum

MK-2

CnocoOHOCTb BbINOMHATL
060CHOBaHNE NPOEKTHbIX
peLueHu cuctem
TennorasocHabxeHus n
BEHTUNALMUN

nK-2.1

PacueTt TennotexHn4ecknx
nokasartenen Tenno3almnTHON
000M04KM 3aaHUA

32 NK-2.2

3HaTb: OCHOBHbIE MapamMeTpbl
WHXEHEPHbIX cCucTeM u 06opyaoBaHNs
cucTem TennorasocHabxeHus n

BEHTUMALMK
nK-2.2 31TMK-2.1

Bbi6op BapuaHTa cucTeMmbl 3HaTb: HOPMAaTUBHO-TEXHUYECKNE
TennocHabxeHus [OKYMEHTbI; yCcTaHaBnuBatoLime

(razocHabXXeHuns; BEHTUNSALMM) Ha
OCHOBE CpaBHEHUS1 TUMOBbIX
peLUeHNii OTAENbHbIX 31IEMEHTOB
N y3rioB

TpeboBaHuUs K pac4eTHOMY
060CHOBaHMIO MPOEKTHOIO peLleHns
CMCTEM TennorasocHabxeHns n
BEHTUNALUN

33 MK-2.3

3HaTb: OCHOBHbIE XapakTepPUCTUKN
6e3onacHoOCTM cnctem




TennorasocHabXeHns 1 BeHTUNALUK
35MK-2.5

3HaTb: OCHOBHbIE TEXHUKO-
3KOHOMMYECKME NoKas3aTenu
NPOEKTHOro peLleHnst CUcTem
TennorasocHabXXeHns n BeHTUNALUK
Y1 MNK-2.1

YMmeTb: BbIGupaTb HOpMaTUBHO-
TEXHUYECKNE LOKYMEHTOB;
yCTaHaBnueatowwme TpeboBaHms K
pacyeTHOMY 060CHOBaHUIO NPOEKTHOIO
peLLeHnNsi cMcTeM TensiorasocHabxeHus
1 BEHTUNALMK

Y4 NK-2.4

YMeTb: BbiNonHATE pacyeTbl OCHOBHbIX
XapakTepucTuk 6e30nacHOCTM cuctem
TennorasocHabXeHns N BeHTUNALUK
B1 NK-2.1

BnapgeTb: METOANKOM OLIEHKN OCHOBHbIX
XapakTepucTuk 6e3onacHoOCTM cuctem
TEnnora3ocHabXeHns n BeHTUNALUUK

nK-2.3

PacyeT TennoTexHuyecknx un
rMopaBnMyeckux napameTpoB
cUCTEMbI TEMNocHabxeHNs
(rasocHabxeHus1)

32 MNK-2.2

3HaTb: OCHOBHbIE MapameTpbl
WHXXEHEePHbIX CUCTEM 1M 060pyaoBaHNS
CUCTEM TennorasocHabXxeHus 1
BEHTUINALMM

34 MK-2.4

3HaTb: OCHOBHbIE XapaKTEPUCTUKN
3HEepProadPEeKTUBHOCTN CUCTEM
TennorasocHabXeHns U BEHTUNSALMK
Y3 MNK-2.3

YmeTb: Onpeaensite OCHOBHbIE
napameTpbl UHXEHEPHBIX CUCTEM U
o6opynoBaHUsi cUCTEM
TennorasocHabXeHWs 1 BEHTUNALNM
Y5 MNK-2.5

YMeTb: BbINOMHATb pacyeTbl OCHOBHbIX
XapaKTepUCTUK 3HeproadpdekTMBHOCTH
06BbEKTOB cMcTEM
TennorasocHabXeHNs U BEHTUNSLMK
B2 MNK-2.2

Bnapetb: METOOUKON OLEHKN OCHOBHbIX
XapaKTepPUCTUK SHEProacpdeKTMBHOCTH
CUCTEM TennorasocHabxeHus 1
BEHTUIISALMM

nK-2.4

PacueT aspognHammnyeckmx
napameTpoB CUCTEMbI
BEHTUNALMM BO3ayxa

32 NK-2.2

3HaTb: OCHOBHbIE NapaMeTphbl
WHXXEHEPHBIX cUcTEM 1 06opyLoBaHUS
CUCTEM TennorasocHabxeHus
BEHTMNSALMM

Y2 nK-2.2

YMeTb: CoCcTaBnsATb pacyeTHbIE CXEMbI
paboTbl cMCTEM TennorasocHabXxeHus
1 BEHTUNSLMM

nK-2.5

PacueT NpoYHOCTHbIX
nokasarernemn TpyGonpoBoaos ¢
Yy4YeTOM KOMMeHcaLum 1
camMoKoMreHcaumm

32 MK-2.2

3HaTb: OCHOBHblE NapameTpbl
NHXEHEePHbIX CUCTEM U o6opyuoeaHM$|
CUCTEM TennorasocHabXxeHus n
BEHTUNALUNN

MNK-2.6

[NogroToBKa TEKCTOBOW YacTu
NPOEKTHOM JOKYMEHTaLUK
cucTembl TennocHabxeHus
(ra3ocHabXeHus1; BEHTMNSALMM)

Y6 NK-2.6

YmeTb: Onpenensatb CTOMMOCTb
NPOEKTHOro pPeLUEHNSI CUCTEM
TennorasocHabXeHns n BEHTUNALMK No
NpubnMXXeHHbIM MeToanKam

Y7 NK-2.7

YMeTb: BbINOMHATb OLEHKY OCHOBHbIX
TEXHUKO-3KOHOMUYECKMX NoKasaTenen
NPOEKTHOrO peLleHns
TennorasocHabXeHns n BeHTUNALUK
B3 MNK-2.3

BriageTb: MeToankon npubnmkeHHoro
onpegeneHns CTOMMOCTM NPOEKTHOro




peLLeHUs cUCTeM TennorasocHabxeHus
N BEHTUNALUN

B4 NK-2.4

Bnagoetb: METOOUKON OLIEHKN OCHOBHBIX
TEXHUKO-9KOHOMUYECKUX nokasaTenei
MPOEKTHOrO peLleHnst CUCTEM
Tennora3ocHabXeHnst N BEHTUNALUA

nK-2.7

Mpeacraenexve u 3awuTa
pesynbTaTtoB 060CHOBaHMe
NPOEKTHbIX PELLEHNA CUCTEMDI
TennocHabxeHus

(rasocHabXeHusi; BEHTUNALMM)

Y8 MNK-2.8

YmeTb: NpeactasnaTe v 3awmwaTb
pe3ynbTaTbl paboT no paspaboTke
NPOEKTHOro PeLUEHNST CUCTEM
TennorasocHabXeHust U BEHTUNALUK

ManVILI,a COOTBETCTBUA OLUEHOYHbIX CpeAacTB 3anjfiaHMpPoBaHHbIM pe3yNibTaTaM o6yqe|-w|;|

Tabnuua 4
OueHo4HbIe cpeacTBa
Ko u Pasgen 1. | Pasgen 2. | Pasgen 3. | Paspen 4. MpomexyTo4Has
“HAnkaTop aTTectauus
LOCTUXEHUA
KOMNeTeHLUM KoHTponbHas paboTa Bonpocsl k
3K3aMeHy
NK-1.1 31MNK-1.1 31 MNK-1.1 31 MNK-1.1 31MNK-1.1 31NK-1.1
) Y1 NK-1.1 Y1 NK-1.1 Y1 NK-1.1 Y1 NK-1.1 Y1 NK-1.1
MK-1.2 32NK-1.2 32NK-1.2 32MNK-1.2 32NK-1.2 32MK-1.2
’ Y2 NK-1.2 Y2 NK-1.2 Y2 NK-1.2 Y2 NK-1.2 Y2 NK-1.2
33MK-1.3 33MK-1.3 33MNK-1.3 33MK-1.3 33MK-1.3
NK-1.3 Y3 MNK-1.3 Y3 MNK-1.3 Y3 MNK-1.3 Y3 MNK-1.3 Y3 MNK-1.3
B1 MK-1.1 B1 MK-1.1 B1 MK-1.1 B1 MK-1.1 B1 MNK-1.1
34 NK-1.4 34 NK-1.4 34 NK-1.4 34 NK-1.4 34 NK-1.4
NK-1.4 Y4 MNK-1.4 Y4 MK-1.4 Y4 NK-1.4 Y4 MNK-1.4 Y4 NK-1.4
B2 MNK-1.2 B2 MNK-1.2 B2 MNK-1.2 B2 MNK-1.2 B2 MK-1.2
NK-1.5 35MK-1.5 35MK-1.5 35MK-1.5 35MK-1.5 35MK-1.5
' Y5 MNK-1.5 Y5 MK-1.5 Y5 MNK-1.5 Y5 MNK-1.5 Y5 MNK-1.5
36 MNK-1.6 36 MNK-1.6 36 MNK-1.6 36 MNK-1.6 36 MNK-1.6
NK-1.6 Y6 MNK-1.6 Y6 MK-1.6 Y6 MNK-1.6 Y6 MNK-1.6 Y6 MNK-1.6
B3 MNK-1.3 B3 MNK-1.3 B3 MNK-1.3 B3 MNK-1.3 B3 MNK-1.3
37 NK-1.7 37 NK-1.7 37 NK-1.7 37 NK-1.7 37 NK-1.7
nK-1.7 Y7 NK-1.7 Y7 NK-1.7 Y7 NK-1.7 Y7 NK-1.7 Y7 NK-1.7
B4 MNK-1.4 B4 MNK-1.4 B4 MNK-1.4 B4 MNK-1.4 B4 MNK-1.4
NK-1.8 Y8 MNK-1.8 Y8 MNK-1.8 Y8 MNK-1.8 Y8 MNK-1.8 Y8 MNK-1.8
MK-1.9 38 MK-1.8 38 MK-1.8 38 MK-1.8 38 MNK-1.8 38 MNK-1.8
’ Y8 MNK-1.8 Y8 MNK-1.8 Y8 MNK-1.8 Y8 MNK-1.8 Y8 MNK-1.8
nK-2.1 32MK-2.2 32MK-2.2 32MK-2.2 32 NK-2.2 32NK-2.2
31 NK-2.1 31NK-2.1 31 NK-2.1 31 MK-2.1 31MK-2.1
33MK-2.3 33MK-2.3 33MK-2.3 33MK-2.3 33MK-2.3
NK-2.2 35MK-2.5 35MK-2.5 35MK-2.5 35MK-2.5 35MK-2.5
’ Y1 MNK-2.1 Y1 MNK-2.1 Y1 NK-2.1 Y1 MNK-2.1 Y1 MNK-2.1
Y4 NK-2.4 Y4 NK-2.4 Y4 NK-2.4 Y4 NK-2.4 Y4 NK-2.4
B1 MNK-2.1 B1 MNK-2.1 B1 MNK-2.1 B1 MK-2.1 B1 MNK-2.1
321NK-2.2 32NK-2.2 321NK-2.2 32MK-2.2 32MK-2.2
34 NK-2.4 34 NK-2.4 34 NK-2.4 34 NK-2.4 34 MK-2.4
NnK-2.3 Y3 NK-2.3 Y3 NK-2.3 Y3 NK-2.3 Y3 MNK-2.3 Y3 NK-2.3
Y5 MK-2.5 Y5 MK-2.5 Y5 MNK-2.5 Y5 MNK-2.5 Y5 MNK-2.5
B2 MNK-2.2 B2 MNK-2.2 B2 MNK-2.2 B2 MNK-2.2 B2 MNK-2.2
NK-2.4 32MK-2.2 32MK-2.2 32MNK-2.2 32MNK-2.2 32MK-2.2
) Y2 NK-2.2 Y2 NK-2.2 Y2 NK-2.2 Y2 MNK-2.2 Y2 MNK-2.2
NK-2.5 32 NK-2.2 32 MNK-2.2 32 NK-2.2 32 NK-2.2 32 NK-2.2
Y6 MNK-2.6 Y6 MNK-2.6 Y6 MNK-2.6 Y6 MNK-2.6 Y6 MNK-2.6
MK-2.6 Y7 NK-2.7 Y7 NK-2.7 Y7 NK-2.7 Y7 NK-2.7 Y7 NK-2.7
) B3 MNK-2.3 B3 MNK-2.3 B3 MNK-2.3 B3 MK-2.3 B3 MK-2.3
B4 MNK-2.4 B4 MNK-2.4 B4 MNK-2.4 B4 MNK-2.4 B4 MNK-2.4
nK-2.7 Y8 MNK-2.8 Y8 MNK-2.8 Y8 MNK-2.8 Y8 MNK-2.8 Y8 MNK-2.8

2. TunoBble KOHTPOJbHbIE 3a4aHUA UNU UHbIE MaTepuanbl, He0O6XoAUMbIe ANA OLEeHKU 3HAHUW, YMEHUN,
HaBbIKOB 1 (MNK) onbiTa AEATENbHOCTU, XapaKkTepuaylowme npouecc (oopM1MpoBaHUA KOMNETEHUUN B xoae
OCBO€HMA obpa3oBaTenbLHON NPOrpaMmblI

2.1. ®opMbl TeKyLLEero KOHTpOss ycneBaeMocTu

MNpuMepHbIN NepeyeHb TeM KOHTPOIbHbLIX paboT



1. BbINOnHWTL pacyéT TennoBon CxeMbl KOTeNbHOW. Homep BapuaHTa onpegensieTcs AByMS NOocrnegHMMu uudgpamm B HoMepe
3aYETHOW KHVDKKU.

WcxomHble AaHHble: MNap Ans TEXHONOMMYECKUX HYXKA Npou3BoacTBa umeeT gaeneHune P = (1,0 + n/100)MlMa, cteneHb cyxocTu
x = (1—-n/1000), pacxoa Dy = (4,0 + n/100)kr/c. Pacxoq Tenna Ha nogorpeB ceTeBoi Boabl Q. = (7 +n/100)10% kBr;
9HTanbnus ceTeBOW BOAbl B MoAalowlelt marucTpanu hg, = 394+nk[x/kr; SHTanbnNusa BOAbI, MocTynawwen nm3 obpaTHon
MarucTpanu, hoep = 293+nkpx/kr. [lons Bo3BpallaeMoro KoHaeHcaTa oT TexHonornveckux notpebutenen u = 0,3 +n/1000 ot
pacxofa napa Ha TexHonormdeckue Hyxabl Dy ¢ TemnepaTtypon tx = 50+2n ° C. Pacxog napa Ha cobCTBEHHbIE HYXAbl U MOTepu
BHYTPM KOTenbHOW cocTaBnseT 2-3 % OT CyMMbl pacxodoB Mapa Ha TEXHONOrM4eckMe HyXabl U Ha NogorpeB CeTeBOW BOAbI,
BENMYMHa HenpepbiBHOW npofyBku coctaBnseT Py = (1+n/100) % OT cymmapHOW Naponpou3BOAUTENBHOCTU KOTENbHON
CTteneHb CyxOoCTU napa B paclumpuTene HenpepbiBHOM NpoayBku xp = 0,99.MoTepun Bogbl B Tennocetn AG. coctasnsioT 1-1,5 %
OT pacxofa ceTeBoW BOAbl. TemnepaTypa Cbipow BOAbl, NOCTYNatLen B KOTEMbHYIO, tcg = 5° C, N — nocnegHas undpa 3aveTku.

Puc. 1.
MpyHuMnuansHas
Tennosas cxema
OTOMUTENBLHO-
NPOU3BOACTBEHHON KOTENbHOW C NapoBbIMU KOTNaMU ANS 3aKPbITOW CUCTEMbI TeMnocHabxeHus: 1 — koTen; 2 — paclumpuTens
(cenapaTop) HenpepbIBHOM NpoAyBKK; 3 — NUTaTenNbHbIA HAcocC; 4 — nogorpeBaTenb Cbipovi BOAbI; 5 — xumBogoouucTka (XBO); 6
— noTtpebuTens TEXHOMOrM4yecKkoro napa; 7 — HacoCc MoAMUTOYHLIA; 8 — mogorpesaTenb CeTeBOW BOAbl; 9 — aTMOCHEpPHBIN
peaspartop; 10 — oxnaguTens Bbinapa geaapartopa; 11 — ceTeBon Hacoc; 12 — perynupyowmin knanaH; 13 — pegyKumMOoHHbIN
knanaH; 14 — noTpebuTenb, NCNOMb3YIOLWMIA TEMMO Ha HYXAbl OTOMMEHUS, BEHTUNALMUN U ropsivero BOAocHabxeHns

MpeanocnegHas 0 1 2 3 4 5 6 7 8 9
undppa wudgpa
[E 10-14 [E 4-14 [E 6-14 [E 16-14 0 E 0 E [E 6-14 OE 10-14 OE 16 - [IE 25-14
TennoreHepaTop ™Mo MO MO MO 25 - 4 - MO Mo 14 MO
14 1 4 rmMmo
rmMo rs“ O

Pwuc. 2 Tun TennoreHepaTopa B TENNOBON CXeme

MpumepHbIN NepevyeHb 3aAaHNM K NPaKTUYECKUM 3aHATUAM
1. Coenatb TennoBow pacyeT Tonku TennoreHepartopa AE-4-14 TM
2. CgenaTb TeNnoBow pacyeT KOHBEKTUBHbIX MOBEPXHOCTEN Harpesa TennoreHepaTtpa AE-4-14 TMO
3. CoenaTb TENMOBOW pacyeT OrpaxaaroLmx KOHCTPYKUUIA 30aHNST KOTENbHON
4. PaccuntaTb geaspatop u nogobpatb ero mapky K 3agaHHON TEMMOBOW CXeMe KOTErbHON
5. HazBaTb cocTaB HOPMaTUBHO-TEXHUYECKOMN AOKYMEHTaLUm1, MCMOJIb3yeMOW Arsi MPOEeKTUPOBaHUS
KOTenbHOMN
6. BbINONHWTL B COOTBETCTBUM C TEMMOBOW CXEMOW KOTENBLHOM €€ pacyerT.
7. BbINONHWUTL OLEHKY KOPPYMNLUUOHHBIX PUCKOB B MPON3BOACTBEHHOMW AEATENBbHOCTU NPY caaye npoekTa KoTernbHOW
8. OnucaTb cocTaB apXMTEKTOYHO-CTPOUTENBHOW YacTu MPOeKTa Npu NPOeKTUPOBaHUM KOTESLHON.
9. OnucaTb NOpsAOK pacyeTa aspoanHaMUYECKUX NapamMeTpoB CUCTEMbI BEHTUNSLMU BO34yXa KOTESNbHOMN.
10. OnuncaTb NOpsiAOK pacyeTa NPOYHOCTHBIX NoKa3aTenen TpybonpoBogoB KOTEMbHON C YYETOM KOMMEHcaumnm 1
caMOKOMMeHcauuu.

2.2. ®opMbl NPOMEXYTOYHON aTTecTauumn

Bonpockl K 3k3aMeHy
1. OcHoBHbIE CBEAEHNS O CUCTEMAX TENNOCHABXEHUS, NOTPEOUTENSIX TENIOTbI U TEMMNOBLIX CETAX
2. WcTouHukn aHepruv ans nonyyeHust TennoTsl
3. Cnoco6bl nonyyeHust TennoThl


https://drive.google.com/

4. OpraHuyeckoe TOMNMMBO N ero XxapakTepucTuKm

5. TopeHwne opraHu4eckoro Tonnmea

6. OcHOBHble CBeEeHWsI O KOTEMbHOM arperaTte u ero ycTponucTee

7. Tonku KoTnoarperaToB

8. TennoreHepupytome yctaHoBkm (TTY) LeHTpan1M3oBaHHbIX CUCTEM TeNnocHabXeHus

9. TennoreHepupytowue yctaHoBkm (TTY) geueHTpannu3oBaHHbIX CUCTEM TeNNocHabXeHus

10. JononHuTenbHbIe NOBEPXHOCTN Harpesa TIY

11. MNMoBepoYyHbIN TENNOTEXHNYECKMI pacdeT TIY, aspogmHammnyeckuin pacyet TIY

12. TexHonornyeckasa n CTpyKTypHasi cxema TennoreHepupytowen yctaHosku (TIY)

13. Tennosble cxembl TIY, nx pacyet

14. OcHoBHoe 1 BciomoraTtenbsHoe obopyaoBaHue TIY, nogbop, HOPMaTUBHO-TEXHMYECKaA AOKyMEHTaLms

15. PacyeT aspoguHamMu4eckmx napaMeTpoB CUCTEMbI BEHTUMALMU BO3ayXa KOTENbHON, MOPSAOK pacyeTa.

16. BogHoe xo3ancteo TIY

17. TonnuBHoe xo3aumcTeo TIY

18. lMNasoBo3gyLHbIv TpakT TI'Y n ero obopynosaHue

19. MaposogsaHown TpakT TIY n ero obopynosaHue

20. BonownakoBeln TpakT TI'Y 1 ero obopygosaHue

21. OcHoBbI 3KkcnyaTauum 1 npoekTpoBaHusa TIY ¢ y4yeTom akonormm

22. TeXHUKO-3KOHOMUYeCcKMe nokasartenu paboTsl TIY

23. lNoBblLWeHWe 3HeproaHEKTUBHOCTU UCNONL30BaAHNSA TONIIMBHO-3HEPreTuyecknx pecypcos B TIY

24. BTopu4Hble aHepreTnyeckme pecypcbl TIY.

25. MeToabl OLEHKM KOPPYMLMOHHBIX PUCKOB B MNPOW3BOLACTBEHHOW [AEATENbHOCTW Mpu chaye mnpoekTa
KOTernbHOW

26. CocTaB pacyeTa TennoTEXHUYECKNX NOKa3aTenen Tenno3amnTHoON 000N0YKkM 34aHNSA KOTENbHOMN

27. OTanbl NOAroTOBKUM K OGOPMIIEHUSA rpaduyeckon 4acTu MPOEKTHOM M paboyen [OKyMeHTauuu npu
NPOEKTUPOBAHUUN KOTEMbHBbIX.

28. Bbibop KOMMNOHOBOYHOIO peLLEHMSI CUCTEMbI TEMMOCHABXEHMS (KOTENbHOMN)

29. PacyeT TennoTexHm4ecknx u ruapaBnuyeckmx napaMmeTpoB cMcTeMbl TennocHabxenns (TIY)

30. Bbibop aHanoros 1 TMNOBLIX TEXHUYECKUX (TEXHONOMMYECKNX) PELUEHUI OTAENbHbLIX ANIEMEHTOB U Y30B
CUCTEMbI TENJTOCHAOXEHUSA (KOTENBHOM) N UX aganTaLms B COOTBETCTBUN C TEXHUYECKMM 3aaHneM

31. Mopsagok pacyéTa NPOYHOCTHBIX NoKasaTenel Tpy6onpoBoAOB KOTENbHON C Y4ETOM KOMMEHCALMN 1
camoKoMMeHcaumm

3. MeTopuyeckue matepuansl, onpegensowme npoueaypbl OLleHUBaAHMA 3HAHMNA, YMEHUN, HABLIKOB U
(vnu) onbiTa AEATENLHOCTU, XapaKkTepusylowme npouecc GPopMMPOBaAHUS KOMNETEHLUN

Kputepuu u wkana oueHMBaHUsA pe3ynbTaToB U3y4YeHUs AUCLUNITVHBI BO BPeMSA 3aHATUM
(TeKyLMiA KOHTPOIb yCcrneBaeMoCTH)

OueHuBaHuve npouecca (OpMUPOBAHNS KOMNETEHLNI OCYLLIECTBIIAETCSH HENPEPbIBHO B TEYEHNE CEMeCTpa.
B kayecTBe MHCTpPYMEHTa TEKyLUero KOHTPOSs 3HaHWIA BbICTYMaloT NpakTuyeckMe 3agaHus (3agaduv, npakTUKyMbl,
KOHTPOSbHblE PaboTbl, OTYETLI NO HUM) UIN KOHTPOSbHbIE TOYKU. PaboTa ¢ HakonMTenbHOM CMCTEMON No3BonseT
oTpaxaTb yyebHble JOCTWXKeHMs obyuyatollerocs no AMCLUMMNUHE B Te4YeHUn cemectpa. B TeueHum nepsbix ABYX
Hegenb cemectpa dopmupyeTcs Habop KOHTPOSbHbIX TOYeK M rpaduk MX NpoBedeHus, 3Ta MHgopmauumsa u
HavMeHOBaHWe OLEHOYHOro cpeacTtBa (MpakTudeckoe 3afjaHue, KOHTponbHasd paboTa, OTYET Mo Hem u Aap. )
gosoamutcs OO cBedeHus obyvarwowerocd. [Ona  oTcnexviBaHua nporpecca  (OPMMPOBAHUSA  KOMMETEHLMM
ncnonb3yetcs 6anbHas cuctema, Ha OCHOBaHWM KOTOPOM MPUHMMaeTCs pelleHne ob aTTectauumn oby4datoLlerocs.
Kaxgasi KOHTpomnbHas Tovka AOIPKHA BKMOYaTb B cebA HavMeHOoBaHMe OLEHOYHOro cpeacTtsa, AaTty caauw,
MaKCHMMarnbHY0 OLEeHKy B bannax, kputepun e€ caaun. MNpu Heob6xoaMMOoCT NpenogaBaTterib MOXeT pa3mMecTUTb B
HaKOMUTENbHOW CUCTEME PEKOMEHAALUU MO M3YYEeHMIO AMCUMNIUHBI U NPUKPEenuTb hannbl ¢ METOANYECKMMM
mMaTepuanamu. MakcumanbHoe KonnyecTBo 6annoB, KOTOpoe MOXeT HabpaTb cTyadeHT 3a cemectp — 100. bannbl
HauMCnATCA 3a peLleHne 3aay Ha NPaKTUYeCKNX 3aHATUSIX, Mo pe3ynbTaTaM BbIMOMHEHNS 3a4aHUiA (KOHTPOrbHas
paboTta, BoMpockl 1 T.4.), @ TaKkKe 3a KOPPEeKTHble OTBETbl Ha BOMPOCHI NPU MPOMEXYTOYHOM aTTectaumu. Ons
aTTecTauum CTyaeHT JomkeH HabpaTb He MeHee 51 6anna, YTo COOTBETCTBYET OLEHKE «yOOBNETBOPUTENBHOY.

Kputepum oueHMBaHUA y4eOHbIX JOCTUXKEHMI OOYyYaloLerocs
LLikana oueHnBaHUA pe3ynbTaTtoB

Tabnuua 4

Llikana oueHuBaHuA Kputepumn oueHkn Kon-Bo




6annoB (npu
MCnosib30BaHUMU
6anbHOM LWKanbI)

«OTNUYHO» UNK 3a4TEHO BbICTaBnsAeTcs obyyatoLlemycs, ecnm oH Bnageet Ot 86 oo 100
KaTeropuanbHbIM annapaTtoMm, BbINONHUN U O(bOpMI/IJ'I cornacHo 6annos..
TpeboBaHUsIM (KOHTPOMbHAsA), MOXET NPUBECTU Knaccuukaumto
(hakTopOB 1 MNPOLIECCOB, NPOaHaNn3MpoBaTh NOSyYeHHbIe
pe3ynbTaTbl, 06bACHUTL MPUYMHBI OTKITOHEHUIA OT XENAEMOrO
pesynbTaTa, OTCTOSITb CBOK TOUKY 3peHUs, NpmMBoas hakTbl,
KOPPEKTHO oTBeYall Ha BONPOChHI;

«XopoLlo» unu 3a4TeHo BbICTaBnsAeTcs obyyatoLlemycs, ecnm oH Bnageet oT 66 go 85 6annos.
KaTeropvarnbHbIM annapaToM, BbIMOMHWUA U 0OPMMIT COrMacHo
TpeboBaHUsAM (KOHTPOrbHas), MOXeT NPUBECTU KnaccudumKkaLmio
haKTopOB 1 NPOLLECCOB, MOXET OTBEeYaTb Ha BOMPOCHI;

«Y[0BMeTBOPUTENBHO» UMK BbICTaBnsAeTCA oby4atoLemMycs, eCrn OH BnageeT oT 51 go 65 6annos.
3a4TeHo KaTeropuanbHbIM annapaTtoMm, BbINOMHUA 1 0popMUN COrnacHo
TpeboBaHusAM (KOHTpOnbHas);

«HeyposneTBopuTEnbHO» MK BbICTaBnseTcsa obyyaroLwemycs, ecnm oH He Briageet ot 0 go 50 Gannos.
He 3a4TeHOo nepe4yncneHHbIMn HaBblkaMun

O6uWme KpUTEepUM M WKana oueHMBaHUsA pe3yibTaToB

Tabnuua 5
HanmeHoBaHMue oLeHOYHOrO cpeAcTBa BannbHas wkana
1. KoHTponbHas pabota 0-75 6annos
2. MpakTnyeckoe 3agaHne 0-5 6annos
3 OTBeThbl Ha BOMPOCHI 3K3ameHa 0-20 6anna
4 Wtoro 100 6annos

MakcumanbHoe KonundecTBo b6annos 3a cemecTtp — 100.

Kputepum 1 wkana oueHUBaHUA pe3ynbTaToB U3yYeHUA OAUCLUNIIUHBI HA NPOMEXYTOYHOM aTTecTaumm

OueHka «3a4yTeHO» (MM «yOOBRETBOPUTENbHO») BO BPEMSI OTBETA Ha MPOMEXYTOYHOW aTTecTaumu
BbICTaBnsieTCA obyyatoLLemMycsi, Korga OH OCBOMI KOMMNETEHUUN AucumnimHbl Ha 51-100 % n 4eMOHCTPUpPYET 3HaHusA
0a3oBbIX MNOHATUA gucumnnuvHe. WmeeT GasoBoe npeactaeneHne o avcuunnuHe. O6yvawowmics nmeet
npeactaBneHne o060 OCHOBHbIX 3aKOHOMEPHOCTAX W 3Tanax passButua cuctem TenmnocHabxeHusa (TTY).
O6yyarowumncs ymeetr UCNOMb30BaTb OCHOBHbIE HOPMATMBHbIE OOKYMEHTbl U UCMONb30OBaTb TUMOBbIE
NNaHMpoBOYHbIE pelleHuns. OByyarLWwmincss EMOHCTPUPYET HaBblkM BNaJeHUs OCHOBHbIMM MeTodaMu pacyéTa
CUCTEM, aHanmn3a Ux XxapakTepucTUK, HaBblkaMu NPOEKTUPOBAHUSI.

«He 3auTeHO» (UNN «HEYOOBNETBOPUTENBLHOY ) — BLICTABMSIETCSH, €CN 00yYatoLWUnCcsa 0CBOMIT KOMMNETEHLNN
ONCUMNIMHBL MeHee 4Yem Ha 51% u npu oTBeTe BbISIBUIUCH CYLLECTBEHHblIE NpoGenbl B 3HAHUSIX OCHOBHbIX
NonoXeHn akTUIeckoro matepuana, HeymeHme ¢ NOMOLLbIO NpenogaBaTens MNonyyYnuTb NpPaBUSIbHOE peELLEHnEe
KOHKPETHOW NpakTU4YeCcKon 3a4aum U3 Ymcna npeaycMoTpeHHbIX paboyer nporpaMMon y4ebHOM AUCLMNITUHEI.

LLikana oueHuBaHUA pe3ynbTaTtoB
Tabnuua 6

MpoueHTHas wkana OueHka B cucteme
(Npu ee ncnonb3oBaHWM) «He 3a4YTEHO — 3a4YTEeHO»
o1 86 oo 100 %

«OTNUYHO» UNKU 3a4YTEHO

oT 66 00 85 %
«XOpOLLO» UMK 3a4TEHO

o1 51 0o 65 % «X0pOoLIO» UK 3a4TEHO




ot 0 8o 50 %

«Hey,CI,OBJ'IeTBOpI/ITeﬂbHO» WJn He 3a4TeHO




MpunoxeHwne 2

YTBEPXXOARKO
Oupektop domnunana Pro0yY BO «Caml MY»
B . benebee Pecnybnuku bawkoptocTaH

J1.M. MHaxopoBa
« » 20 .

JononHeHnA N N3AMeHeHnsA K paﬁoqeﬁ nporpamme aMCcumniiMHbI (Mo.qynﬂ)

B1.B.02.08 «TennoreHepupyowme yCTaHOBKU»

no HanpaeneHuto nogarotoskn (cneuymansHoctv) 08.03.01 «CTpouTenbCTBO» MO HaMpaBreHHOCTU (Npodunio)
MOAroTOBKM « TennorazocHabXeHne 1 BEeHTUNALNS»
Ha 20__/20__ y4eOHbIM rog

B paGouyto NnporpaMmMy BHOCATCS criedytoLime U3MeHeHus::

Pa3paboTynk SONOMHEHUIN U U3BMEHEHWIA:

(BOIMKHOCTb, CTeMNeHb, y4eHOoe 3BaHue) (nognuchb) (®N0)

JononHeHnsa n nameHeHus paccMoTpeHbl 1 040BpeHbl Ha 3acegaHumn Kadeapbl « » 20 r.,
npoTokon Ne

3aBeaytoLmii kapeapom

(cTeneHb, 3BaHNe, NOANUCH) (®N0)



MpunoxeHwne 3
AHHOTauuMA paboyen nporpaMmMbl AUCLUNITUHBI

B1.B.02.08 «TennoreHepupyowme yCTaHOBKN»

Koa v HanpaBneHue NoAroToBKU

(cneumanbHOCTb)

HanpaBneHHoCTb (Nnpodmnb)

08.03.01 CtpoutenbcTBO

Tennora3zocHabXeHue U BeHTUNALUA

Keanndumkaums 6akanaBp
dopma o6yueHus 3a04Has

lopg Havyana noaAroToBKU 2020
Bbinyckarowas kadeapa CtpoutenscTBo
Kacdheppa-paspaboTumk CtpouTtenscTBo
O61bem gucuunnuHbl, Y. / 3.e. 216/6

dopma KOHTpoOns (MpoMeXxyTo4vHas

aTtTectauus) 3K3aMeH, KOHTposnbHasa paboTa
Yac. | Tek. Na6. MpakTnu.
Kypc 3.e.. 3aH., 3aH., 3aH., KCP CPC ®dopma KOHTpons
yac. yac. yac.
7 216/6 8 0 6 6 187 3K3aMeH, KOHTpoJibHas paboTta
UTtoro 216/6 8 0 6 6 187 3K3aMeH, KOHTpoJibHas paboTta

YHuBepcanbHble KOMNETEeHLMUN:

He NpeaAyCMOTpPEeHbI y‘-lesHblM nnaHom

O6wenpodeccnoHanbHbIE KOMNETEeHUUM:

He NpeAyCcMOTpPeHbl Y4e6HbIM NfIaHOM

MpodeccrmoHanbHbIE KOMNETEHLUU:

MK-1 CnocoGHOCTb BbIMONHATL paboThl MO MPOEKTUPOBAHWUIO CUCTEM TENI0rasocHabXeHNs 1 BEHTUIALMU

MK-1.1 Bbi60op Mcxo4HbIX AaHHbIX ANSA NPOEKTMPOBaHWS CUCTEMbI TeNnocHabxXeHus (rasocHabXXeHusi; BEHTURSALMN)

MK-1.2 BbiGop HOPMaTMBHO-TEXHNYECKUX N HOPMaTUBHO-METOANYECKNX AOKYMEHTOB; onpeaensowmx TpebosaHmsa ans
NPOEKTUPOBAHNSA CUCTEMBI TEMNOCHabXeHNS (ra30cHabXeHNst; BEHTUNALMM)

MK-1.3 BbiGop aHanoroB 1 TMMOBLIX TEXHNYECKUX (TEXHOMOMMYECKMX) PELLUEHNI OTAENBbHbBIX 3NIEMEHTOB 1 Y3I0B
cucTeMbl TennocHabxeHus; (ra3ocHabXeHns; BEHTUNALMA) U UX agantaumns B COOTBETCTBUN C TEXHNYECKUM
3ajaHuem

MK-1.4 BbI60p KOMNOHOBOYHOIO peLleHns CUCTEMbI TENIOCHabXeHMs (ra30CcHabXeHNs; BEHTUNSALMM)

MK-1.5 Bbibop o6opygoBaHms 1 apMatypbl AN CUCTEMbl TENNOcHabXeHns (ra3ocHabXeHus; BEHTUNALUn)

MK-1.6 MopgroToska n odopmMneHre rpacmyeckorn YacTn NPOeKTHOM 1 paboyern JOKyMeHTauUM CUCTeMbI
TennocHabxeHns (ra3ocHabXeHns; BEHTUIALNK)

MK-1.7 MoaroToska MHOpMaLMK A4S COCTABNEHUSA TEXHUYECKOro 3afaHuns Mo CMEXHBLIM pasfenam npoekta CUcTembl
TennocHabxeHusi (rasocHabXeHns; BEHTUNALUK)

MK-1.8 OueHka KoppYNUMOHHbBIX PUCKOB B NMPOM3BOACTBEHHON AeATENbHOCTM B cdhepe Tennora3ocHabxeHns n
BEHTMIALMM

MK-1.9 MpeacTtaBneHne n 3awmTa pesynbTaToB NPOEKTUPOBAHUSA CUCTEMbI TENNOCHabXeHus ; (ra3ocHabxeHuns;
BEHTUIIALMM)

MK-2 CnocoBHOCTb BbINONHATL 060CHOBaHWE NPOEKTHBIX PELUEHUA CUCTEM TennorasocHabXeHnst U BEeHTUNSLum

MK-2.1 PacyeT TennotexHmyeckmx nokasaTtenen TennosalmnTHon obonoykn agaHmsa

MK-2.2 Bbibop BapuaHTa cucTeMbl TeNNocHabxeHus (ra3ocHabXeHWs; BEHTUNALMM) HA OCHOBE CPaBHEHWUSI TUMOBbIX
peLleHnii OTAeNbHbIX 3MIEMEHTOB U y3M0B

MK-2.3 PacyeT TennoTexHn4eckux 1 rmapaBnnyeckux napaMeTpoB CUCTEMbI TeNNOoCHabXeHus (ra3ocHabxeHus)

MK-2.4 PacueT aspoanHaMmnyeckmx napameTpoB CUCTEMbI BEHTUNALMM BO3ayxa

MK-2.5 PacyeT npoYHOCTHbIX NOKa3aTenew TpybonpoBoAoB C y4eTOM KOMNEeHcaLMm 1 caMoKoMneHcauum

MK-2.6 MoaroToBka TEKCTOBOW YaCTN NPOEKTHOW AOKYMEHTaLMN CUCTEMbI TENNocHabxeHus (ra3ocHabxeHuns;
BEHTUIIALMM)

MK-2.7 MpencraBneHne n 3awmTa pesynbTaToB 000CHOBaHME NPOEKTHbIX PELUEHUA CUCTEMBI TeNrnocHabxeHns

(rasocHabXeHusi; BEHTUNALMK)




CoaepxaHvne OuCLMNIIMHBI OXBaTbiBaeT KPYr BOMPOCOB, CBA3a@HHbIX C M3yYeHUEeM OCHOB pa3paboTku u
NPOEKTUPOBaHUSA TennoreHeHupywwmx yctaHoBok (TIY) u kotenbHbix. OBnageHWe HOBbIMU 3HAHUSMU MO
ONcuMnnHe NOMOXeT oby4valoLMMCca BbINOMHATE paboThl MO NPOEKTUPOBAHMIO cucTeM TennocHabxeHus (TIY),
BbINONHATE 0BOOCHOBaHUE MPOEKTHbIX PELUEeHWU, OCYLLECTBMATb BbIOOP MCXOAHbLIX AAHHBLIX AMS MPOEKTUPOBaHWMS,
BbIOOP HOPMATMBHO-TEXHUYECKNX U HOPMATUBHO-METOOUYECKMX OOKYMEHTOB, onpefensowmx TpeboBaHua ang
NPOEKTUPOBaHUSA, BbIGOP aHaNoroB U TUMOBLIX TEXHUYECKNX (TEXHONOMMYECKNX) peLleHnIn OTAENbHbIX 3NIEMEHTOB 1
Y3MNOB U MX afjanTauuio B COOTBETCTBUN C TEXHMYECKUM 3aaHMEM, BbIOOP KOMMOHOBOYHOIO PEeLIeHMs1 CUCTEMDI
TennocHabxeHus (TIY, koTenbHbIX), BbIGOp 060pyaoBaHMst U apMaTypbl, MOArOTOBKY M 0dhbopMIieHMe rpachnyeckomn
YacTu MPOEKTHOM U paboyen 4OKyMeHTaL MK, MOArOTOBKY MHGOPMaLUKN AN COCTaBMEHMS TEXHUYECKOTO 3a4aHus no
CMEXHbIM pasgenamM NpoekTa, NpOoBOAMTb OLIEHKY KOPPYMUMOHHBIX PUCKOB B MPOWU3BOACTBEHHOW AEATENbHOCTY,
BbINOSNHATL NPeACTaBNIEHNE U 3aLUNTY Pe3yNbTaToB NPOEKTUPOBAHUS.

MpenogaBaHne AMCUMMNUHBI NpedycmaTtpuBaeT crnegyowme ¢opmbl opraHmsauumn y4ebHoro npouecca:
NeKumMn, NpakTu4eckne 3aHsSTUs, camocTosiTenbHas paboTa cTyaeHTa.

Mporpammon AMcuMnNAnHblI NPEAYCMOTPEHbI Creaytowme BUabl KOHTPOMS: TEKYLLUA KOHTPOSb YCNeBaemMoCTu
B dopme BOMPOCOB K YCTHOMY OMpOCy, 3a4ad ANs pelleHUs Ha MPakTUYeCKUX 3aHAaTUSAX, 3aluTbl OTYETA Mo
nabopaTtopHbIM paboTam 1 NPOMEXYTOUHbIA KOHTPOIb B hOpME dK3aMeHa.



