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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 Kopn HanmeHoBaHue Koa n HanmeHoBaHue nHgukaTopa PesynbTaTthbl
(rpynnbi) KOMneTeHUuun KOMMeTeHUumn AOCTUXEHNA KOMNeTeHLUN obyuyeHus
KOMMNeTeHunn
He NpeayCMOTPEHbl y4eOHbIM NJIAHOM
O6wenpodeccnoHanbHblie KOMNEeTeHUUn
Tabnuua 2
Koa HaunmeHoBaHue Koa n HaMmeHoOBaHMe HAKKaTopa AOCTUXKEHUA PesynbTaTthbl
KOMMNeTeHUUn KOMMNeTeHUumn KOMneTeHUun obyyeHus
He NpegyCMOTPEHbl Yy4€OHbLIM NSTaHOM
MpodeccnoHanbHbIe KOMMNETeHUUN
Tabnuua 3
Koa u HanmeHoBaHue
Kog HaunmeHoBaHue
KOMMETEHLMN KOMMETEHLMM WHAMKaTOpa AOCTUXEHUS Pe3ynbTaTthl 06y4eHus
KOMMeTeHUun
MK-2 CnocoOHOCTb BbINOMNHATL NnK-2.1 32 NK-2.2

060CHOBaHNE NPOEKTHbIX
peLleHnin cuctem
TennorasocHabxeHus n
BEHTUNALUM

PacueT TennoTexHn4eckmx
nokasarenen Tenno3allnTHoOn
0b6onoyku 3gaHus

3HaTb: OCHOBHbIE napamMmeTpbl
NHXXEHEePHbIX CUCTEM U
060py}J,OBaHVI$I cuctem
TennorasocHabXXeHnst 1 BEHTUNSLMK

NnK-2.2

Bbibop BapuaHTa cuctemsl
TennocHabXeHus
(ra3ocHabXeHwusi; BEHTUNALMM) Ha
OCHOBE CpaBHEHUS TUMOBbIX
peLUeHNnin OTAENbHbIX 3IEMEHTOB U
y3ros

33 MK-2.3

3HaTb: OCHOBHbIE XapaKTepUCTUKM
©e3onacHOCTM cucTem
TennorasocHabXeHns n BeHTUNALUK
35MK-2.5

3HaTb: OCHOBHbIE TEXHUKO-
3KOHOMWYEeCKMEe nokasaTenu
NPOEKTHOro peLUeHnst CUCTEM
TennorasocHabXeHns n BeHTUNALUUn
Y1 NK-2.1

YMmeTb: BbIOMpaTb HOPMaTUBHO-
TEXHUYECKME JOKYMEHTOB;
ycTaHaBnueatoLmne TpeboBaHus K
pacyeTHOMy 060CHOBaHUIO
NPOEKTHOIo PELUEHMST CUCTEM
TennorasocHabXeHns 1 BeHTUNALUK
Y4 NK-2.4

YMeTb: BbinonHaTb pacyeTsl
OCHOBHbIX XapaKTepUCTUK
©e3onacHOCTM cucTem
TennorasocHabXeHns 1 BeHTUNALUK
B1 NK-2.1

BnapgeTtb: MeToanKon oueHKu
OCHOBHbIX XapaKTepucTuK
©e3onacHOCTM cucTem
TEnnora3ocHabXeHns n BeHTUNALUUK

MNK-2.3

PacueT TennoTexHNYeckux u
rMaopaBnuyecknx napamMeTpoB
CUCTEMbI TeNnocHabxeHus
(ra3ocHabxeHws)

32 MK-2.2

3HaTb: OCHOBHbIE NapameTpbl
WH)XEHEePHbIX CUCTEM U
o6opynoBaHusi cuctem
TennorasocHabXeHns 1 BeHTUNALUK
34 MNK-2.4

3HaTb: OCHOBHbIE XapaKTEepPUCTUKM
3HeproadHeKTNBHOCTU CUCTEM
TennorasocHabXeHns 1 BeHTUNALUK
Y3 NK-2.3

YmeTb: Onpeaenste OCHOBHbIE
napamMmeTpbl MHXEHEPHbIX CUCTEM U
o6opynoBaHusi cuctem
TennorasocHabXeHns 1 BeHTUNALUK
Y5 MNK-2.5

YMeTb: BbINOMHATb pacyeTbl
OCHOBHbIX XapaKTePUCTUK
3HEepProadHeKTMBHOCTU OO HLEKTOB
CUCTEM TENNorasocHabXeHus




BEHTUNALUN
B2 NK-2.2

BnageTtb: MeToamKon oueHKn
OCHOBHbIX XapaKTePUCTUK
3HeproadPeKTUBHOCTUN CUCTEM
TENnnora3ocHabXeHns n BeHTUNALUUK

NK-2.4

PacueT aspoanHamMmn4eckmx
napameTpoB CUCTEMbI BEHTUNALUNN
BO3ayxa

32 MK-2.2

3HaTb: OCHOBHbIE MapamMeTpbl
WHXEHEPHBbIX CUCTEM U
o6opynoBaHnNst cuctem
TennorasocHabXeHWs 1 BEHTUNALNM
Y2 NK-2.2

YMmeTb: CocTaBnaTb pacyeTHble
cxembl paboTbl cucTem
TennorasocHabXXeHns U BEHTUNSALMK

MNK-2.5

PacyeT NpoYHOCTHbIX
nokasarenei Tpy6onpoBoaoB ¢
Y4YETOM KOMMEHcaLum 1
camoKoMmneHcaumu

32 NK-2.2

3HaTb: OCHOBHblE NapaMeTpbl
NHXXEHEPHBIX CUCTEM U
obopyaoBaHus cuctem
TennorasocHabXeHns n BeHTUNALMUK

MNK-2.6

MoarotoBka TEKCTOBOW YacTu
NPOEKTHON JOKYMEHTaLnm
cUCTEeMbI TENNOCHa0XeHUs
(ra3ocHabXeHwus; BEHTUNALMK)

Y6 MNMK-2.6

YmeTb: Onpenensatb CTOMMOCTb
NPOEKTHOrO PELLEHNSA CUCTEM
TennorasocHabXeHWs 1 BEHTUNALNM
no NpMBNMXKEHHLIM MeToANKaM

Y7 NK-2.7

YMeTb: BbINOMHATb OLLEHKY OCHOBHbIX
TEXHUKO-3KOHOMMYECKMX NoKasaTenemn
NPOEKTHOro peLleHns
TennorasocHabXeHns U BEHTUNSALMK
B3 MNK-2.3

Bnapetb: MeToaukon npubnuxeHHoro
onpeneneHnsi CTOMMOCTY NPOEKTHOro
peLleHusi cuctem
TennorasocHabXeHns U BEHTUNSALMK
B4 MNK-2.4

BnageTtb: METOAMKOWM OLEHKN
OCHOBHbIX TEXHUKO-3KOHOMUYECKNX
rokasaTernen NPOEeKTHOro peLueHns
CUCTEM TennorazocHabXxeHns 1
BEHTUIIALMM

nK-2.7

MpencraBnexve u 3awuta
pe3ynbTaToB 060CHOBaHME
NPOEKTHBIX PELUEHUIA CUCTEMDI
TennocHabXeHus
(rasocHabXeHusi; BEHTUNALMK)

Y8 MNK-2.8

YwmeTb: [Npeacraesnath u 3awmwaTb
pesynbTaTbl paboTt no paspaboTke
NPOEKTHOro peLUeHNst CUCTEM
TennorasocHabXeHNst U BEHTUNSLMK

MK-5

CnocobHOCTb OpraHn3oBbLIBaTb
paboTbl MO TEXHUYECKOMY
06CnyXMBaHUIO, PEMOHTY,
PEKOHCTPYKLIMU CUCTEM
TennorasocHabxeHns n
BEHTUNALUN

MNK-5.1

Bbi6op HOpMaTUBHO-TEXHUYECKMUX
OOKYMEHTOB; pernameHTUpYHoLLMX
CaHUTapHYHO; NOXapHY 1
3Konormyeckyto 6e3onacHocTb
(PYHKUMOHUPOBAHNSI CUCTEMbI
TennocHabXeHus
(rasocHabxeHwus; BEHTUNALMK)

31 MNK-5.1

3HaTb: HOPMaTUBHO-TEXHUYECKME U
HOpPMaTMBHO-MeToAMNYECKMEe
AOKYMEHTbI; yCTaHaBnmMBawune
Tpe6OBaHI/I$| K aKcnnyatauum n
06Cny>XnBaHUO CUCTEM
TennorasocHabXeHnsa n BEHTUNALUN
Y1 MNK-5.1

YMeTb: BblbpaTb HOPMATMBHO-
TexXHU4eckme n HopMaTUBHO-
METOANYECKMNE AOKYMEHTI;
yCTaHaBnueawLwme TpeboBaHmsa K
aKcnnyataumm n 06Cny>XMBaHUo
CUCTEM TennorasocHabXxeHus u

BEHTUNALMK
MNK-5.2 32 MK-5.2
OueHka cooTBETCTBUA CUCTEMDI 3HaTb: OCHOBHbIE MEPOMNPUATUSA MO
TennocHabxeHus TeXHU4eckoMy 06CnyxvBaHuUo

(ra3ocHabxeHwus; BEHTUNALMK)
TpeboBaHUSAM CaHUTaPHOM;
NOXXapHOW N 9KOSTOrMYeCcKom
6e3onacHocTn

CMCTEM TennorasocHabxeHns 1
BEHTUNALUN

Y2 MNK-5.2

YwmeTb: CocTtaBnsTe nnaH paboT no
TEXHUYECKOMY ODCMYyXMBaHWIO;
PEMOHTY; PEKOHCTPYKLUK U
TEXHUYECKOMY NEePEBOOPYXEHNIO;




NOBbILLEHNIO 3HEPTrO3hHEKTUBHOCTHU
CUCTEM TEeNnorasocHabXeHus u
BEHTUNALUN

Y3 NK-5.3

YmeTb: BbIGpaTb MeponpuaTmsa no
TeXHUYECKOMY 06CNYXNBaHNIO
cUCTeM TennorasocHabXxeHus n
BEHTMNALUN

B1 NK-5.1

BrnapeTb: MmeToamkon Bbibopa
MEepOoNpUATUS N0 TEXHNYECKOMY
06CNYXNBAHUIO MHXXEHEPHBIX CUCTEM
TEnnora3ocHabXeHns N BeHTUNALUUK

MK-5.3

TexHNYECKNN N TEXHONOTNYECKNIA
KOHTPOSb BbINONIHEHMS paboT no
TEXHUYECKOMY 0OCIYXXNBAHNIO U
PEMOHTY CUCTEMBI
TennocHabXxeHus
(rasocHabxeHus; BEHTUNALMK)

33 MK-5.3

3HaTb: BUAbI TPYOOBbIX U
MaTepuanbHbIX pecypcoB Ans
obecneyeHunst akcnnyaTaumm u
obcnyxuBaHnsa cuctem
TennorasocHabXeHWs U BEHTUNSLMK

MNK-5.4

MHCTpyMeHTarnbHbIA KOHTPOnb
TemnepaTypHbIX 1
rmapaBfMyeckmX peXXnmMoB paboThbl
cUCTEMbI TENNOCHa0XeHUs
(ra3ocHabxeHwusi; BEHTUNALMK)

34 MNK-5.4

3HaTb: COCTaB 3HEpPreTM4ecKoro
nacnopTa cuctem
Tennora3ocHabXeHWs 1 BEHTUMALNM
311 NK-5.11

3HaTb: cnocobbl NOBLILLEHUS
3HEepProadHEKTUBHOCTM NMpU
aKcnnyaraumm cuctem
TennorasocHabXeHns U BEHTUNSALMK
Y5 MNK-5.5

YmeTb: [poBoauTe OCMOTpPbI; paboThl
Mo TEXHWUYECKOMY 0BCNy>XUBaHWIO;
KOHTpPOIIO kayecTBa paboT npu
aKcnnyatauum CUCTEM
Tennora3ocHabXeHnsa 1 BEHTUNALNM
N OOKYMEHTUPOBAHUIO X
pe3ynbTaToB

Y8 MNK-5.8

YmeTb: Beibpatb cnocob nosbIeHNs
3HEepProadHEKTUBHOCTM NpU
aKcnnyatauum CUCTeM
TennorasocHabXeHWsa 1 BEHTUNALNM
B6 MNK-5.6

BrageTb: MeTOoaMKON NpoBeAeHUs
OCMOTPOB; TEXHNYECKOrO
06cnyXnBaHNst; KOHTPONS KayecTBa
paboT no aKkcnnyataumMu cuctem
TEennorasocHabXeHst 1 BEHTUNALMMK
1 JOKYMEHTUPOBaHMNE UX pe3ynbTaToB
B8 MNK-5.8

BrnapeTb: MeToankon Bbibopa
cnocoba noBbILEHWS
3HEepProadPeKTUBHOCTH Mpu
aKcnnyaTaumm cuctem
TENora3ocHabXeHs U BEHTUNSALMM

MNK-5.5

YCTaHOBMEHNE BO3MOXHbIX
MPUYMH OTKA30B M aBapUIHbIX
cuTyauuii Ha cucteMax
TennocHabxeHns
(ra3ocHabxeHwus; BEHTUNALMK)

35 MK-5.5

3HaTb: npaBuna n Hopmbl
TEXHUYECKON IKCnnyaTaumm cuctem
TennorasocHabXeHnst 1 BEHTUNSLMK
B3 MNK-5.3

BnapgeTb: MeToaMKOM KOHTpONA
cobniogeHus NpaBum U HOpM
TEXHUYECKOM 3KCnnyaTaumm cMcTem
TennorasocHabXeHst 1 BeHTUNSUMK

2. Mecto aucumnnuHbl (Moayns) B CTPYKType o6pa3oBaTenbHON NporpaMmbI

MecTo OMCUMNNMHBI B CTPYKTYpe obpasoBaTeflbHOM Nporpammbl: 4YacTb, opMupyemasi yd4acTHUKamu
o6pa3zoBaTeibHbIX OTHOLIEHWA.

Tabnuua 4

Kon

MNpegwecTBylowme

MapannenbHO ocBaMBaeMble

MNocneayowme AUCLUMNIUHDI




KOMMNeTeHLuun ANCLUNIIUHBI AUCLUNIIUHBI
MK-2 McTopusa cuctem OHeprocbepexeHne B cUCTEMaX [NpounsBoacTBeHHas npakTuka:

TennorasocHabxeHns n TennorasocHabxeHus 1 npesauniomMHas npakTuka

BEHTUNSALMY; BEHTUNSALMMY;

TeopeTuyeckue 0CHOBbI KonaunumnoHupoBaHme Bosayxa u

TENNOTEXHUKN; X0noaocHabXeHue;

OcHoBbl 06ecneveHns MpaKkTUKo-OpNEeHTMPOBAHHLIN

MUKPOKNUMaTa 3[4aHui; NpoeKT

BeHTunaums;

CTtpouTtenbHas Tennonsuka;

TennocHabxeHue;

TennoreHepupytoLne

YCTaHOBKM;

OTonneHue;

[Mpoun3BoacTBEHHAsA NpaKTuKa:

NCMONHUTENbBCKAsA MPaKTuKa;

"asocHabxeHune

MK-5 OHeprocbepexeHune B cucremax Jkcnnyartauns n peKOHCTPYKLMSA
TennorasocHabxeHns 1 CUCTEM KOHAMLMOHUPOBAHNS 1
BEHTMNSALMM X0NnoaocHabxeHus;

OkcnnyaTtauunsa 1 peKoOHCTPYKUMS
cucTeM TennorasocHabxeHus n
BEHTUNSALMM

3. O6bem aucuunnuHbI B 3a4eTHbIX eAMHULAX € yKa3aHueM KONnm4yecTBa akafeMMYEeCKMX YacoB,
BblAeNeHHbIX HA KOHTAKTHY paboTy obGyuyarowwmxca ¢ npenogasarenem (Mo BUAaM y4ebHbIX 3aHATUN) U
Ha camMOCTOATENbHYI0 paboTy obyyarowmxcs

Tabnuua 5
. Bcero Kypc
Bup yyebHom paboTbl 4acoR 5
AyputopHas KoHTakTHasa paboTta (Bcero), 10 10
B TOM Ynche:
NeKUMOoHHbIe 3aHaTus (J13) 4 4
nabopatopHble pabotsl (JIP) 0 0
npaktnyeckue 3axsatua (MN3) 6 6
BHeayauTopHasa KOHTakTHasa pabora, KCP 5 5
CamocTtosTenbHas pa6oTa (Bcero),
B TOM Yucne: 161 161
MOATOTOBKA K MPAKTUYECKNM, NEKLMOHHBIM 3aHATUAM, BbINOTHEHNE COOTBETCTBYOLLMX 150 150
3agjaHumn
NogroToBKa K 3a4eTy 11 11
PopmMbl TEKYLLETO KOHTPOJIS YCNeBaeMoCTH
PopmMbl NPOMEXYTOYHOM aTTecTauumn 3avet 3avet
KoHTponb 4 4
UTOrO: yac. 180 180
UTOrIO: 3.e. 5 5

4. Co,qep)KaHMe AUCUUNTINHDbI, CTPYKTYpUpoBaHHOe No Temam (pas,qenaM), C YKa3aHueM oTBeaeHHOro Ha
HUX KoinyecTBa akageMniecKux 4yacos u BnaoB y‘-IEGHbIX 3aHATUIA

Tabnuuya 6
Ne HanMeHoBaHue pazaena Bupabl y4e6HOM HArpy3Kku u nx prnoeMKOC'II'(I;,H‘:beI E—
pasgena OUCLUUNNNHbI n3 nP n3 CPC KCP
posb yacoB
1 OHeprocbepexeHne: NOHATUSA U > 0 0 33 1 1 35
OCHOBHble CBeleHuns
OHeprocbepexeHue B
LEeHTpann3oBaHHbIX U
2 aBTOHOMHbIX CMCTEMAX 0 0 2 33 1 1 37
TennocHabxeHus
TonnneBo 1 TONNMUBHO-
3 3HepreTUYeCcKne pecypchl. 2 0 2 33 1 1 37
OKOHOMUS TOMNMBA
Tennosas nsonauma
4 TEennonpoBOAOB Kak pakTop 0 0 2 30 1 0 33
3HeprocbepexeHus
5 Cpeactea aBTomMaTu3aumm n 0 0 0 32 1 1 34
KOHTpOns




Utoro: | 4

[ o [ 6 |

180

4.1. CopepxaHue NeKLMOHHbIX 3aHATUIA

Tabnuua 7
Ne HaumeHoBaHNe CopepxxaHue nekuum _ Kon-
n3 pazaena Tema nekuum (nepeyeHb AMOAKTUYECKMX €OUHNLL: BO
paccMaTpuvBaeMbIX NOATEM, BONPOCOB) 4acoB
Kypc 5
1 | OHeprocbepexeHue: | DHeprocbepexeHne: NOHATUSA OHeprocbepexeHne: NOHATUS N OCHOBHbIE CBEAEHUS 2
NMOHATUA U N OCHOBHblE CBEEHUS
OCHOBHblE CBeAEeHUA
1 | OHeprocGepexeHue | OHeprocbepexeHune B OHeprocbepexeHune B LIeHTpanmM3oBaHHbIX U
B LEeHTpanu3oBaHHbIX 1 aBTOHOMHbIX CMCTEMaX TennocHabXeHus
LEHTPan13oBaHHbIX | aBTOHOMHbLIX CUCTEMAX
N aBTOHOMHbIX TennocHabxeHus
cuctemax
TEennocHabXeHus
2 | Tonnueo un Tonnueo ¥ TOMMUBHO- Tonnueo 1 TONNUBHO-3HEPreTU4ecKne pecypeol. 2
TOMNSMBHO- 3HepreTnyYeckme pecypcsl. OkoHOMMS TONNMBa
aHepreTMyeckme OkoHOMUS TOMnMBa
pecypcbl. SKOHOMUSA
TONNMBa
2 | Tennoeasi nsonsums | Tennosas nonsauns TennoBas M3onsAuMs TENNONPOBOAOB Kak hakTop
TENMonpoBOAOB Kak | TENMonpoBoAoB Kak hakTop aHeprocbepexeHus
dakTop 3HeprocbepexeHus
3HeprocbepexeHus
2 | CpeactBa CpeacTBa aBTOMaTU3aLMKN U CpeacTBa aBTOMaTU3aLMM N KOHTPOSSA
aBTOMaTM3auun 1 KOHTpOns
KOHTpONS
UTtoro 3a cemecTp: 4
UTtoro: 4
4.2. CopepxaHue nabopaTtopHbIX 3aHATUN
Tabnuua 8
Ne | HaumeHosaHue HaumeHoBaHue CopaepxxaHue nabopatopHou paboTbl Kon-
9 (nepeyveHb AnOaKTUYECKNX eauHnL; BO
np pasgena na6opaTopHou paboTbl
paccMaTpvBaeMbIX NOATEM, BONPOCOB) YacoB
He NpefyCMOTPEeHbI YY4EOHbIM NaHOM
4.3. CoaepxaHue NpakTU4eCKUX 3aHATUN
Tabnuuya 9
CopaepkaHue NpakTUUYeCKOro 3aHATUsA Kon-
Ne HanmeHoBaHue Tema npakTu4yeckoro .
n3 paapena 3aHSTUS (NepeyeHb AnOaKTUYECKNX eauHuUL; BO
paccMaTpuBaeMbIX NOATEM, BONPOCOB) YacoB
Kypc 5
1 OHeprocbepexeHue | KoTenbHble arperathbl KoTenbHble arperaTtbl Manon MOLLHOCTH 2
B
LeHTpanu3oBaHHbIX
N aBTOHOMHbIX
cucTemax
TENNOCHabXeHUs
2 Tonnueo n Moa6op BcnomoraTensHoOro PacueT 1 nog6op sHeprocbeperatoLiero obopynoBaHums 2
TOMJIMBHO- obopynoBaHus KoTenbHow
3HepreTUyeckmne
pecypchbl.
OKOHOMUS TONMBa
3 Tennosas Tennosas nsonauus Buapbl n 2
n3onsyms XapaKTEPUCTUKN TEMNTOBON U30NSALIMMN.
TEennonpoBoAOB Kak OcHoBHOM
dakTop 1 06epTOYHbIV CNoU U30NSALMN.
3HeprocbepexeHus Bbibop u pacuet
3HeprocbeperatoLlen TennoBon N3onauum
Utoro 3a cemecTp: 6
Utoro: 6
4.4. CogepxaHMe CamMOCTOATENIbHOM paboThbl
Tabnuua 10
Ne HaumeHoBaHue Bua camocTosiTenbHOMN CopaepkaHue caMmoCTOATEeNbHOW paboTbl Kon-
n/n pasgena paboTbl (nepeyveHb AMOAKTUHECKMX €OUNHNLL BO




| | paccMaTpuBaEMbIX MOATEM, BOMPOCOB) |4acos

Kypc 5
1. | OHeprocbepexeHue: | camocTosiTenbHoe n3yyeHne | HopmaTuBHasi 6a3a aHeprocbepexeHus. 30
MOHATUSA U Tem MMyTn 3KOHOMUK 3HEPTUM B CUCTEMAX
OCHOBHbIE CBEeAeHMUS TennorasocHabXXeHus 1 BEHTUNALUN.
2. | OHeprocbepexeHne | camMoCTOATENbHOE U3yyeHne | Tunbl KOTEMbHbIX arperaTos U TENNOYTUNM3aTOPOB 30
B Tem Pac4yeT n noabop BbICOKOTEXHONOMMYHOIO
LieHTPann3oBaHHbIX 3HeprocbeperatoLero 060pyaoBaHNSA KOTEMbHOW U
N aBTOHOMHbIX TennoBoro MyHKTa
cuctemax
TennocHabxeHus
3. | Tonnneo n camocTosTenbHoe ndyyeHune | lMpouecchl ropeHus Tonnme. CocTaBneHve TennoBoro 30
TOMMMBHO- Tem 6anaHca koTenbHbIX arperaTos. PacyeT n nogbop
3HepreTnyeckune 3HeprocbeperatoLero 060pyaoBaHNsA KOTENbHON
pecypcbl. SKOHOMMSA
Tonnuea
4. | Tennosas nsonaumsa | camoctosaTenbHoe nsydeHne | Buabl u xapaktepucTukm Tennosoun nsonaumm. Beibop u 30
TENnonpoBOAOB Kak | Tem pacyeT TennoBoWn N3oNALUN.
dakTop TexHonornyeckue 3aTpaTbl U NOTEPW NpU Nepefade
3HeprocbepexeHus TENMOBOW 3HEPruM B cMCTeMe TeNNOoCHabXeHus ;
5. | Cpeactea camocTosTenbHoe u3yyeHne | AsTomaTtusaums obopynoBaHus 30
aBToMaTM3auun u Tem KOTemNbHOMN.
KOHTpOns ABTOMaTN3MPOBaHHbIE TEMNSOBbIE
NYHKTbI.
Bbi6op aHeprocbeperatoLmx cpeacTs aBTomaTmsaunm
KoHTpons
6. NOAroTOBKa K 3a4eTy 11
Wtoro 3a cemectp: | 161
Wroro: | 161

5. Metoauyeckue YKa3aHua ansa OGy‘-IaIOLI.IVIXCH Mo OCBOEHUI ANCUUMJINHDbI (MOAynH)

1. MeToamnueckue ykasaHus Nnpu paboTe Ha NeKkuumn

[lo nekuun CTyaeHT AOIHKEeH NPOCMOTPETb Y4eOHO-METOOMYECKYIO U HAaYYHYIO NMTepaTypy Mo TeMe feKkuuu
Ans Toro, YTo6bl UMETL NPeACcTaBreHne o NpobnemMax, KoTopble 6yayT NOAHATLI B NEKLMUN.

Mepen Havyanom nekuuy obyyarowMMcs coobLlaeTcs Tema Iekuuu, nNnaH, BOnpochkl, noasfexalime
pPacCMOTPEHUI0, [0BOASATCS OCHOBHble NUTepaTypHble WUCTOYMHUKU. Becb y4yeGHbIi maTepuan, coobLiaembii
npenogasaTtenemM, OOMMKEeH He MpocTo npocnywunsatbes. OH AOMKeH OblTb aKTUBHO BOCMPUHSAT, T. €. YCrbllLaH,
OCMBbICIEH, MOHAT, 3adMKcUpoBaH Ha bGymare u 3akpenneH B namaTu. [MpucTynas K crylaHuio HOBOro y4eGHOoro
mMaTtepuana, nonesHo MbICIEHHO YCTaHOBUTbL €ro CBsI3b C paHee U3ydyeHHbIM. Crneas 3a TEXHUKON YTeHWs nekuum
(aKUEHT Ha CyLleCTBEHHOM, MOBLILIEHME TOHa, W3MEeHeHWe puTMa, naysa M T. M.), HeobGxogumo Bcnen 3a
npenogasaTenieM yMeTb BblOENATb OCHOBHbIE KaTeropuu, 3akoHbl U OMpedensTs WX codep)kaHue, npobnemsbl,
npegnonarate WX BO3MOXHble peLlUeHus, dokasaTenbcTBa U BbiBoAbl. OcyllecTBnsAs Takylo paboTy, MOXHO
3HauuTenbHo o6nerynTb cebe MOHMMaHMe Yy4yeGHOro MaTepuana, €ro KOHCMEKTMpoBaHWe W AanbHeiillee
nsy4yeHue.

2. MeTtoguyeckue ykazaHuUsl Npu NOAroToBKe U paboTe Ha NPaKTUYECKOM 3aHATUU

lMpakTnyeckne 3aHATMA NO AMCLUMMIUHE MPOBOAATCA B Lensx BblpaboOTKM MNPaKTUYECKMX YMEHUN U
npuobpeTeHns HaBbIKOB B peLleHnn NpodeccMoHanbHbIX 3a4au.

MogroToBka obyyatoLlerocs K nNpakTUYEeCKOMY 3aHATMIO MPOM3BOAMUTCA MO BONpocaM, pa3paboTaHHbIM AN
KaXKgoM Tembl MpaKTUYeCKUX 3aHaTun u (Mnu) nekumi. B nmpouecce noaroToBKM K MPakTUYECKMM 3aHATUAM,
Heobxoammo obpaTute ocoboe BHMMaHUe Ha CaMOCTOSTENbHOE N3YyYeHNEe PEKOMEHO0BaHHOM nuTepaTypsl.

PaboTta cTyaeHTOB BO BpeMsi MPakTUYECKOro 3aHATUS OCYLLEeCTBMSEeTCA Ha OCHOBe 3afjaHui, KOoTopble
BblJalOTCs OOyyawwmMMmca B Hadvane unm BO BpeMs 3aHAaTUs. Ha npakTuyeckux 3aHAaTUsX MpuBETCTBYETCA
aKTMBHOE y4acTue B 0OCYXOEHWUN KOHKPETHbIX CUTyauui, CoCcOOHOCTb HA OCHOBE MOMYYEHHbIX 3HAHWA HAXO4WUTb
Hanbonee adeKkTMBHbIE peELLEeHUs MOCTaBMEHHbIX NPOGneM, ymMeTb HaxOAWTb MONE3HbIN OOMONHUTENbHBIN
mMaTepvan no TemaTuMKe 3aHATUA. Ha npakTtuuyeckux 3aHAaTuAX obydatlowmecs OOMKHbI yMeTb BblpaboTaTb
onpegeneHHble pelleHns no 06o3HayYeHHon npobneme. B 3aBUCMMOCTW OT CMOXHOCTU MpeanaraeMblxX 3agaHun,
uenen 3aHATUs, obLlelt NoAroToBkM obyvaloLMXca npenogasaTtenb MOXeET noAackasaTb oOyyarloLmMMcs anroputm
pelleHns unu nepeoe AeNcTBMe, UMM ykasaTb obllee HanpaBneHwe paccyxaeHui. [onyyeHHble pe3ynbTatbl
obcyxaalTca ¢ No3ULMI NX afeKkBaTHOCTU UIn 3pEKTUBHOCTU B PACCMOTPEHHOW CUTYaLUN.

3. MeToaunyeckune ykazaHusi No camocTtosiTenbHon paboTe

OpraHu3auns caMmoCTOATENbHOM paboTbl 0B6YYaOLIMXCA OPUEHTMPYETCH Ha aKkTUBHbIE METo4bl OBrageHus
3HaHVAMK, Pa3BUTME TBOPYECKNX CNOCOBHOCTEN, Nepexo OT NOTOYHOIo K MHAMBUAYanM3MpoBaHHOMY ODyYeHuIo C
y4yeToM NoTpebHOCTEN 1 BO3MOXHOCTEN 06y4YatoLLerocs.

CamoctositenbHas pabota ¢ y4yebGHuKamy, yd4eOHbIMM MOCOOMSIMM, HAY4YHOWN, CMPaBOYHOW NUTEpPaTypow,
mMaTtepuanamm nepvoguydecknx msgaHmi n NHtepHeta sasndetca Haubonee addeKkTMBHbIM METOAOM MOMyYeHUs
OOMONHUTENbHBLIX 3HAHMWIW, MO3BOMSET 3HAYUTENbHO aKTMBM3MPOBATbL MPOLIECC OBMageHus WHdopmaumen,




crnocobeTByeT Bonee rnyboKOMY YCBOEHMIO M3y4yaeMoro martepuana. Bce HOBble MOHATUA MO M3yvyaeMon Teme
Heob6xoaMMO Bbly4UTb HAU3YCTb.

CamocTosaTensHas paboTta peanuayeTcs:

® HEMOCPEACTBEHHO B NpoLiecce ayauTOPHbIX 3aHATUN;

® Ha NeKUUsIX, MPaKTUYECKUX 3aHATUSX;

® B KOHTAKTe C NpenogaBaTenemM BHe pamMoK pacnucaHus;

e Ha KOHCymnbTaumsix no y4ebHbIM BOMpocaM, B XO4e TBOPYECKUX KOHTaKTOB, Npu NuMKBMAAUUU
3a[j0MKEHHOCTEN, NPW BbINONHEHUW MHAMBUAYaNbHbIX 3a4aHUA U T. 4.;

® B METOAMYECKOM KabunHeTe, AoMa, Ha kadeape npu BbINONHEHUN 0By4vaowMMcs y4ebHbIX 1 NPaKTUYEeCKUX
3agau.

OpbeKkTnBHLIM  CPeaACTBOM  OCYLUECTBNEHUs OBydyawlmmcss camocToaTenbHon paboTel  sBNAeTCH
ANEeKTpoHHasa wuHopMaunoHHo-obpasoBaTenbHas cpeda yHuMBepcuTeTa, KoTtopass obecneuvMBaeTr [ocTyn K
y4yebHbIM nnaHam, pabouum nporpaMmamMm AuCUMNNUH (Mogynewn), NpakTuK, K WU3gaHUsIM  SMNeKTPOHHbIX
OMOIMOTEYHBIX CUCTEM.

6. lMepeyeHb y4yebHOM NUTEpaTypbl U Y4eOHO-MeTOOUYECKOro obecneyeHUs AN CaMoOCTOATENIbHOMN
paboTbl

Tabnuua 11

KHWXHbIN
thonn

Ne ABTOp(bl), HaMMeHOBaHue, MeCTo, roa U3paHus (K®) nnnm ans

n/n (ecnu ecTb, yKkasaTtb «rpud») 3NEeKTPOH. yue6Hasi | camocT.

p((e;};r))c pa6oTbl

Nurepatypa

1. Oenarmn  T.H., Jlebeges B.WU., Mepmsikoe  B.A., XaBaHoB T1.A. oP + +
TennoreHepupytoLmne ycTaHoBKK: Yyeb. ansa By3oB. — 2-e u3g., nepepab. un gon..
- M.: BACTET, 2010. - Pexwum poctyna: http://www.c-o-
k.ru/library/document/13167

2. OHeprocbepexeHune B KOTeNbHbIX ycTaHoBKax TOC 1 cucTtemM TennocHabXeHus: Ko +
moHorp. / A.A.KyanHos,C.K.3uraHwuHa.- M.: 2018.- 320 ¢

3. OHeprocbepexeHne B TENNO3HEPreTUKE, TEMMOTEXHUKE U TENNOTEXHOSOMMSIX: Ko +
yyebHoe nocobue / XKykos H.I1., MaiiHukoa H.®., Tam6oBckumi
rocyapCTBeHHbIV TexHudeckuin yHnsepcuteT, A6C ACB: 2017.- Pexum
goctyna: http://www.iprbookshop.ru/85986.html

4. | OHeprocbepexeHne B TEMMOSHEPreTUKE M TEMNOTEXHOMNOMMAX: y4yebHoe nocobre Ko +
/ Ky3neuosa W.B., TunbmyTtanHoB W.W., KaszaHCKWIA HALUMOHANbHbIN
uccrneaoBaTenbCKuii TEXHONOrMYECKUin yHuBepcuTeT, pen. CabupasiHos A.H.:
2017.- Pexxvm gocTtyna: http://www.iprbookshop.ru/79603.html

5. | OHeprocbepexeHue B cuctemax TennocHabxeHus: y4eb. nocobue / M. B. oP +
Mocawkos, B. N. HemyeHko, I'. . Tutos, Camap.roc.texH.yH-T.- Camapa: 2017 .-
152 ¢
https://elib.samgtu.ru/getbook?uid=els_samgtu||elib]|0K3QvdC10YDQs3x80J_Qv
tGBOLDRINC60L7Qsnx8N;jIXLjE4LJAWNC4xOCgwNzUVOJ8gNJEWLTYZNTYyMXx
8LzIwMTcv0J_QvtGBOLDRINC60L7Qsi_QrdC90LXRgNCz0L7RgdCxOLXRgNC1
O0LbQtdC90LjQtS9kb2MucGRm

6. | OHeprocbepexeHue: yyebHuk / CTpenbHukoB H.A., HoBocubupckui K +
rocyaapcTBeHHbI TexHn4eckuii yHmsepcuteT: 2014.- Pexxum goctyna:
http://www.iprbookshop.ru/47729.html

7. | CI 89.13330.2012. CHwI 11-35-76 CTpouTtenbHble HOPMbI 1 Npasuna. Hopwmbl oP + +
NPOEKTUPOBaHWS. KoTenbHble YCTaHOBKM - Pexum goctyna:
http://nnhpe.spbstu.ru/wp-
content/uploads/2015/02/SP_89.13330.2012_Kotelnye ustanovki.pdf

8. BoponoarotoButensHoe obopynoBaHue: WHG.-cnpaBoyHbIA kaTanor. Bein.1. — aP +
Capartos: CapaHepromaty, 2007. - Pexuvm aocTyna:
http://water.sarzem.ru/index.html

9. | TennoobmeHHoe obopyaoBaHue Ans  MPOMBILINIEHHOW W KOMMYHarbHOW oP +
aHepreTukn: WHd.-cnpaBoyHbId Katanor. Bein.1. — CapatoB: CapaHepromalty,
2005. — Pexxum goctyna: http://heat.sarzem.ru/index.html

10. | NpousBoacTBEHHbIE W oTONUTEmNbHble KOoTenbHble/ E.®. BysHukoB, K.®. aP + +
PoppaTuc, 3.4. bepanHbll. — 2-e n3a. nepepab. — M.: QHepromsgaT, 1984. —
Pexum goctyna: https://www.c-o-k.ru/library/document/12669

11. | MunkuHa C.A, EsrpadhoB A.B. BogonoarotoBka KOTemNbHbIX yCTaHOBOK. PacyeT n Ko +
npoekTupoBaHne obopynoBaHus. YyebHoe nocobue, Camapa: CIACY, 2010. —
163 c.

12. | MuHkuHa C.A.Tennosble cXxeMbl KOTENbHbIX. PacyeT n npoekTMpoBaHue Ko +
obopynoBaHusi. Camapa: Caml'TY, 2017. 134 c.

13. | TexHoOMoOrMs N opraHn3aums CTPOUTENbCTBA CUCTEM TEMNMOCHAGXKEHUS: oP +
meToamnyeckme ykasanus / C. A. MurknHa, M. E. Canapes, Camap.roc.TexH.yH-T,



http://water.sarzem.ru/index.html
http://heat.sarzem.ru/index.html
https://www.c-o-k.ru/library/document/12669

TennorasocHabeHune n BeHTUnAuuA.- Camapa: 2018.- 50 ¢
https://elib.samgtu.ru/getbook?uid=els_samgtu||elib||OKLQtdGFOL3Qvnx80JzQu
NC90LrQuUNC90LB8fDY5NyAoMDcpL9CcIDYxOS010DUzMDR8fC8yMDE4L9C
cOLjQvdC60LjQvdCwL9CIOLXRhdC90LvQVtCzOLjRjy9kb2MucGRm

14. | MNMpumeHeHne cpeacTB aBToMaTnsaumm «daHdgoce» B cuctemax BOAAHOIO oP +
OTOMMEHMS MHOro3TaXxHbIX 3gaHunin. M.: «daHdoccy, 2007.
http://www.pumpe.ru/pub/pdf/danfoss-primenenie.pdf

15. | CtaHpgapTHble aBTOMaTU3NPOBaHHbIE B10YHbIE TEMMOBbLIE NYHKTbI PUPMbI oP +
«OaHdocer». M.: «JaHdoccy, 2007. http://www.danfoss-
rus.ru/userfiles/file/articles/rb_00 s3 50.pdf

Hocmyn obyqarowuxcs k QP HTE CamlTY (elib.samgtu.ru) ocywecmensemcsi nocpedcmeom 3/1eKMpPoHHOU
UHGhopmayuoHHoU obpa3zosameribHOU cpedbi yHusepcumema u catima HTE CamI TY o f1oeuHy u naporio.

7. MNMepeyeHb MHPOPMALMOHHBLIX TEXHONOIMIN, UCMONb3yeMbIX NPU OCYLLECTBIIEHMU OO6pa3oBaTeNbLHOIo
npouecca no avcuuniuHe (Moaynio), BKNYas nepeyeHb NporpaMmmMHoro obecneyeHus

Mpyv  npoBedeHUM  NEKUMOHHbIX  3aHATUM  WUCMOMb3yeTcs  MyNbTMMeAuiHoe  oGopydoBaHue.
OpraHusoBaHoO B3auMoAelNcTBMe obydatollerocs W MpernogaeaTtenss C  MCMNOSIb30BaHWEM  3NEKTPOHHOM
MHpopMaLMOHHO 0Gpa3oBaTenbHONM cpeabl yHUBepcuTeTa.

MporpammHoe ob6ecnevyeHune

Tabnuua 12
CtpaHa
Cnoco6 pacnpocTpaHeHus
Ne NMpaBoo6naparensb NPOUCXOXKAEHUSA
HasBaHue (nMueHanoHHoe nnn cBoboaHO
n/n (npousBoguTtens) (MHOCTpaHHOEe unu
pacnpocTpaHsaemMoe)
OTEYECTBEHHOE)
1. |Adobe Reader cBOOOAHO pacnpocTpaHsaemoe Adobe Systems Incorporated MHOCTPaHHOE
2. [LibreOffice cBOOOOHO pacnpocTpaHaemoe The Document Foundation MHOCTPaHHOE
3. |CnpaBo4yHo-npaBoBas NULEH3NOHHOE HIMO «BMW» oTevyecTBeHHoe
cuctema «KoHcynbTaHT
[noc»
4. |AHTBMpYC Kacnepckoro NULEH3NOHHOE JlabopaTopust Kacnepckoro 0TEYECTBEHHOE
8. lMepeyeHb pecypcoB MHHOPMALMOHHO-TENIEKOMMYHUKALMOHHON ceTn «UHTepHeT»,
npodeccnoHanbHbIX 6a3 AaHHbIX, UHHOPMALIMOHHO-CMPABOYHbLIX CUCTEM
Tabnuua 13
I_'J:"_I HanmeHoBaHune KpaTkoe onucaHue Pexum poctyna
1 | OnekTpoHHO-6MbnnoTevHasa cuctema OneKTpoHHO-6nbnnoTeyHas http://www.iprbookshop.ru/
IPRbooks cucrema
2 | OnekTpoHHO-6MbnunoTeyHas cuctema AneKTpoHHasa 6ubnmnoTteka https://elib.samgtu.ru/
CamlTY CamlTY
2 |eLIBRARY.RU HayuHas anekTpoHHas http://www.elibrary.ru/
oubnunoteka

9. OnucaHue MaTepMaﬂbHO-TeXHM‘-IeCKOFI 6a3bl, Heo6xogumon ans ocyuwiecTBrneHus oGpasoBaTeanoro
npouecca no gucuuninHe

NekunoHHbIe 3aHATUA

Ayantopum Ans NEKUMOHHbIX 3aHATUI YKOMMIEKTOBaHbI MeBenblo U TEXHNYECKUMK cpeacteamm obyveHuns,
cnyXawummn ana npeactasneHms yyebHonm uHdopmaumm 6onblwion ayauTtopum (Habopbl AEMOHCTPaLMOHHOrOo
obopynoBaHust (MPOEKTOpP, 3KPaH, KOMMbIOTEP/HOYTOYK).

MpakTnyeckue 3aHATUA
AyouTtopum Ons npakTMY4eCKUX 3aHSATUIA YKOMIMIIEKTOBAHbI CNELManM3MpoBaHHON MeBenbio N TEXHUYECKUMU
cpenctBaMu obydeHuss (NPOEKTop, 3KpaH, KOMMNbIOTEP/HOYTOYK).

CamocTtosATenbHas paboTa

MomelleHMss AN caMOCTOSATENbHOM paboTbl OCHALLEHbl KOMMbIOTEPHOW TEXHWKOW C BO3MOXHOCTbIO
MOOKIIOYEHUsT K CeTU «WHTEpHET» W [AOCTYNOM K 3MEeKTPOHHOW WHOpMaLMOHHO-06pa3oBaTenbHON cpeae
CamlTY:

e METOAMYECKUI KAabUHET (aya. 9).

10. ®PoHA oLeHOYHbIX CPEeACTB Mo AUCLIUNIIUHE

®oHL OLEHOYHbIX CpPeAcTB ANs MPOBEAEHUS] TEKYLLEero KOHTPOMs YCNeBaeMOoCTM U MPOMEXYTOYHON
aTTecTauuu npeactasneH B MNpunoxeHun 1.

MoNHbIA KOMMMEKT KOHTPOMbHbIX 3a4aHUA WNU WHbIX MaTepuanoB, HeoOXOAMMbIX ANs OLeHWBaHUs
pe3ynbTatoB 00y4eHWs MO AMCUMNIUHE, MNPaKTUKEe XpaHUTCs Ha kadeape-paspabotyvke B OymaxHOM w
3MNeKTPOHHOM BUE.



https://elib.samgtu.ru/getbook?uid=els_samgtu||elib||0KLQtdGF0L3Qvnx80JzQuNC90LrQuNC90LB8fDY5NyAoMDcpL9CcIDYxOS01ODUzMDR8fC8yMDE4L9Cc0LjQvdC60LjQvdCwL9Ci0LXRhdC90LvQvtCz0LjRjy9kb2MucGRm
https://elib.samgtu.ru/getbook?uid=els_samgtu||elib||0KLQtdGF0L3Qvnx80JzQuNC90LrQuNC90LB8fDY5NyAoMDcpL9CcIDYxOS01ODUzMDR8fC8yMDE4L9Cc0LjQvdC60LjQvdCwL9Ci0LXRhdC90LvQvtCz0LjRjy9kb2MucGRm
https://elib.samgtu.ru/getbook?uid=els_samgtu||elib||0KLQtdGF0L3Qvnx80JzQuNC90LrQuNC90LB8fDY5NyAoMDcpL9CcIDYxOS01ODUzMDR8fC8yMDE4L9Cc0LjQvdC60LjQvdCwL9Ci0LXRhdC90LvQvtCz0LjRjy9kb2MucGRm

MpunoxeHwue 1

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

no gucumnnuHe
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1. I'Iepeqel-lb KOMMeTeHuUn, UMHAOUKaATOpPOB AOCTUXEeHUsA KOMMeTeHUUn n npU3HakoB nNposaBieHns
KOMMeTeHuUn (AeCKpMHTOpOB), KOTOpPbIMU OO0J1)XKEeH oBnaaeTb 06yqa|ou.|,m7|c;| B Xo4e oCBOeHuA

obpasoBaTenbHON NporpaMmbil

VHMBepcaanble KomMneTeHUunn

Tabnuua 1
HaumeHoBaHue
KaTeropum Kopn HanmeHoBaHue Koa v HanmeHoBaHue nHgukaTopa PesynbTaTthbl
(rpynnbi) KOMMNeTeHLuun KOMMeTeHUumn AOCTUXEHNA KOMNeTeHLUN obyuyeHus
KOMMNeTeHunn
He NpeayCMOTPEHbl y4eOHbIM NJIAHOM
O6wenpodeccnoHanbHblie KOMNEeTeHUUn
Tabnuua 2
Koa HaunmeHoBaHue Koa un HaMmeHoOBaHMe HAMKaTopa AOCTUXKEHUA PesynbTathbl
KOMMNeTeHUun KOMMNeTeHUun KOMneTeHUun obyyeHus
He NpegyCcMOTpPeHbl y4eOHbIM NNaHOM
MpodeccnoHanbHbIe KOMMNETeHUUN
Tabnuua 3
Koa n HaumeHoBaHue
Koa HaumeHoBaHue
KOMMETEHLMN KOMMeTEHLMM WHAMKaTOpa AOCTUXEHUS Pe3ynbraTtbl 06y4eHus
KOMMeTeHUun
MK-2 CnocoOHOCTb BbINOMNHATL NnK-2.1 32 NK-2.2

060CHOBaHNE NPOEKTHbIX
peLleHnin cuctem
TennorasocHabxeHus n
BEHTUMALMM

PacueT TennoTexHn4eckmx
nokasarenen Tenno3allnTHon
060onoYku 3gaHus

3HaTb: OCHOBHbIE napamMmeTpbl
NHXXEHEePHbIX CUCTEM U
060py}J,OBaHVI$I cuctem
TennorasocHabXXeHnsi 1 BEHTUNSUMK

MNK-2.2

Bbibop BapuaHTa cuctemsl
TennocHabxeHns
(rasocHabxeHus; BEHTUNALMKN) Ha
OCHOBE CpaBHEHWS TUMOBbIX
peLUeHN OTAENbHbIX 3MEMEHTOB U
y3nos

33 MK-2.3

3HaTb: OCHOBHbIE XapaKTepPUCTUKM
©e3onacHOCTM cucTem
TennorasocHabXXeHns n BeHTUNALUUn
35MK-2.5

3HaTb: OCHOBHbIE TEXHUKO-
3KOHOMWYECKME nokasaTenu
NPOEKTHOro PeLUEHNs1 CUCTEM
TennorasocHabXeHns n BeHTUNALUUn
Y1 MNK-2.1

YmeTb: BbIOMpaTb HOpMaTUBHO-
TEXHUYECKME JOKYMEHTOB;
ycTaHaBnueatoLmne TpeboBaHus K
pacyeTHOMYy 0O0CHOBaHMIO
NPOEKTHOro PELUEHMSI CUCTEM
TennorasocHabXeHns 1 BeHTUNALUK
Y4 NK-2.4

YMeTb: BbinonHaTb pacyeTsl
OCHOBHbIX XapaKTepUCTUK
©e3onacHOCTM cucTem
TennorasocHabXXeHns n BeHTUNALUUK
B1 NK-2.1

BnapgeTtb: MeToanKon oueHKu
OCHOBHbIX XapaKTepUCTUK
©e3onacHoOCTM cuctem
TEenora3ocHabXeHns N BeHTUNAUUn

NnK-2.3

Pac4yeTt TennoTexHNYecknx un
rmapaBrMyeckmx napameTpoB
cUcTeMbl TENNOCHaGXeHNs
(ra3ocHabxeHws)

32 MK-2.2

3HaTb: OCHOBHbIE NapameTpbl
WHXEHEPHBbIX CUCTEM U
o6opynoBaHusi cuctem
Tennora3ocHabXeHWs 1 BEHTUNALNM
34 MNK-2.4

3HaTb: OCHOBHbIE XapaKTepPUCTUKM
3HeproadHeKTNBHOCTU CUCTEM
TennorasocHabXXeHNst U BEHTUNSLMM
Y3 MNK-2.3

YmeTb: Onpeaensite OCHOBHbIE
napameTpbl UHXEHEPHBLIX CUCTEM U
o6opynoBaHusi cuctem
Tennora3ocHabXeHWs 1 BEHTUMALNM
Y5 MNK-2.5

YMeTb: BbINOMHATb pacyeTbl
OCHOBHbIX XapaKTepPUCTUK
3HEProadPeKTMBHOCTN OO HLEKTOB




CUCTEM TENnorasocHabXxeHus u
BEHTUNALUN

B2 NK-2.2

BnageTtb: MeToamKon oueHKn
OCHOBHbIX XapaKTepUCTUK
3HeproadPeKTUBHOCTA CUCTEM
TENnnora3oCcHabXeHns n BeHTUNALUUK

MNK-2.4

PacueT aspoanHaMmnyeckmx
napamMmeTpoB CUCTEMbI BEHTUINALUN
BO3ayxa

32 MNK-2.2

3HaTb: OCHOBHbIE MapamMeTpbl
WHXEHEPHBbIX CUCTEM U
o6opynoBaHnsi cuctem
TennorasocHabXXeHnst U BEHTUNSALMK
Y2 NK-2.2

YMmeTb: CocTaBnaTb pacyeTHble
cxembl paboTbl cucTem
TennorasocHabXeHWs 1 BEHTUNALNM

MNK-2.5

PacyeT NpoYHOCTHbIX
nokasarenei Tpy6onpoBoaoB ¢
Yy4eTOM KOMMEeHcaLum 1
camoKoMMneHcaumu

32 MK-2.2

3HaTb: OCHOBHbIE NapameTpbl
WHXXEHEPHBIX CUCTEM U
obopygoBaHus cuctem
TennorasocHabXeHus n BEHTUNALINN

MNK-2.6

MoaroTtoBka TEKCTOBOWM YacTu
NPOEKTHON JOKYMEHTaLMM
cUCTeMbI TENNOCHabXeHUs
(ra3ocHabxeHwusi; BEHTUNALMK)

Y6 MNK-2.6

YMeTb: Onpegensitb CTOMMOCTb
NPOEKTHOro PELUEHNSI CUCTEM
TennorasocHabXXeHnst U BEHTUNSALMK
no NpUGNMKEHHbIM METOAMKAM

Y7 NK-2.7

YMeTb: BbINOMHATb OLLEHKY OCHOBHbIX
TEXHUKO-3KOHOMMYECKUX NokasaTtenemn
NPOEKTHOro peLleHus
TennorasocHabXXeHUst 1 BEHTUNSALMK
B3 MNK-2.3

BrnapgeTb: MeToaMKon NpuUBNMXKEHHOro
onpegeneHnst CTOMMOCTM NPOEKTHOro
peLUeHNst CUCTEM
TennorasocHabXeHns n BeHTUNALUUn
B4 MNK-2.4

BnageTtb: METOAMKOM OLEHKM
OCHOBHbIX TEXHUKO-3KOHOMUNYECKMX
nokasaTtenen NpoeKTHOro peLleHus
CUCTEM TennorasocHabxeHus n
BEHTUNAUMU

nK-2.7

MpencraBnexve u 3awuta
pe3ynbTaToB 060CHOBaHME
NPOEKTHBIX PELUEHNIA CUCTEMDI
TennocHabxeHus
(rasocHabXeHusi; BEHTUNALMK)

Y8 MNK-2.8

Ywmetb: [Npeacraesnath u 3awmwaTb
pesynbTaTbl paboTt no paspaboTke
NPOEKTHOro peLUeHNs1 CUCTEM
TennorasocHabXeHst U BEHTUNSALMK

MK-5

CnocobHOoCTb OpraHn3oBbLIBaTb
paboTbl MO TEXHUYECKOMY
06Cny>X1BaHWIO, PEMOHTY,
PEKOHCTPYKLIMKN CUCTEM
TennorasocHabxeHns n
BEHTUNALUN

MNK-5.1

Bbi6op HOpMaTUBHO-TEXHUYECKMUX
OOKYMEHTOB; pernameHTpyoLnx
CaHUTapHYHO; NOXapHYH U
aKonornyeckyro 6e3onacHoCTb
YHKLNOHMPOBAHNST CUCTEMBI
TennocHabxeHus
(ra3ocHabXXeHusi; BEHTUNSALMK)

31 MNK-5.1

3HaTb: HOPMaTUBHO-TEXHUYECKME U
HOpMaTMBHO-MeToan4eckne
AOKYMEHTbI; yCTaHaBnmMBawujne
Tpe6OBaHI/I$| K aKcnnyatauum n
06CnyXnBaHMIO CUCTEM
TennorasocHabXeHns 1 BeHTUNALUK
Y1 MNK-5.1

YMeTb: BblbpaTb HOPMATUBHO-
TexXHU4eckme n HopMaTUBHO-
MeToan4YecKkme JOKYMEHThI;
yCTaHaBnueawLwme TpeboBaHmsa K
aKcnnyataumMm n 06Cny>XMBaHUo
CUCTEM TennorasocHabXxeHus u

BEHTUNALMK
MNK-5.2 32 MK-5.2

OueHka CooTBETCTBUSA CUCTEMBI 3HaTb: OCHOBHbIE MEPONPUSTHS NO
TennocHabxeHns TEXHNYECKOMY 0BOCMyXMBaHUIO

(ra3ocHabxeHwus; BEHTUNALMK)
TpeboBaHUSAM CaHUTaPHOM;
NOXXapHOW N 9KOSTOrMYeCcKom
6e3onacHocTn

CMCTEM TennorasocHabxeHns 1
BEHTUNALUN

Y2 MNK-5.2

YwmeTb: CocTtaBnsTe nnaH paboT no
TEXHUYECKOMy 0BCMyXMBaHUIO;
PEMOHTY; PEKOHCTPYKLUK U




TEXHUYECKOMY NEPEBOOPYKEHWNIO;
NOBbILLEHNIO 3HEPTrO3hHEKTUBHOCTHN
CUCTEM TENnorasocHabXXeHus u
BEHTUNALUN

Y3 MNK-5.3

YMmeTb: BbIGpaTb MeponpuaTms no
TEXHUYECKOMY 06CNYXNBaHNIO
CcUCTeM TennorasocHabXxeHus u
BEHTUNALUN

B1 NK-5.1

BrnapeTb: MmeToamkon Bbibopa
MEepOoNpUATUSA N0 TEXHNYECKOMY
06CNyXNBaHNIO MHXEHEPHBIX CUCTEM
TENnnora3ocHabXeHns n BEHTUNALUUK

MK-5.3

TexHU4Yeckn n TEXHONOrMYECKnn
KOHTPOSb BbINONHEHMS paboT no
TEXHUYECKOMY 0OCMYXNBAHNIO U

PEMOHTY CUCTEMBI

33 MK-5.3

3HaTb: BUAbI TPyAoOBbIX N
MaTepuanbHbIX pecypcoB A114
obecneveHuns aKcnnyatauum n
06CJ'Iy)KVIBaHVIF| Cuctem

MHCTpyMeHTarnbHbIA KOHTPOnb
TemnepaTtypHbIX 1
rmapaBfMyecKMX PeXXMMoB paboThbl
cUCTEMbI TENNOCHa0XeHUs
(ra3ocHabeHusi; BEHTUNALMK)

TennocHabxeHus TennorasocHabXXeHns n BeHTUNALUK
(rasocHabxeHus; BEHTUNALMK)
MNK-5.4 34 MK-5.4

3HaTb: COCTaB 3HEpPreTM4ecKoro
nacrnopTa cuctem
TennorasocHabXXeHnst U BEHTUNSALMK
311 NK-5.11

3HaTb: cnocobbl NOBLILLEHUS
3HEepProadPEeKTUBHOCTA NpU
aKcnnyaraumm cuctem
TennorasocHabXeHnst U BEHTUNSALMK
Y5 MNK-5.5

YMeTb: [NpoBoanTb 0OCMOTpPbI; paboThbl
Mo TEXHWUYECKOMY 0BCNy>XUBaHWIO;
KOHTPOJO kayecTBa paboT npu
aKcnnyatauum CUCTEM
TennorasocHabXeHnst U BEHTUNSALMK
N OOKYMEHTUPOBAHUIO NX
pe3ynbTaToB

Y8 MNK-5.8

YMeTb: BeibpaTb cnocob nosbILeHNs
3HEepProadHEKTUBHOCTM NpU
aKcnnyatauum CUCTeM
TennorasocHabXXeHnst 1 BEHTUNSLMK
B6 MNK-5.6

BrageTb: MeTOoaMKON NpoBeAeHUs
OCMOTPOB; TEXHNYECKOrO
0o6cnyXnBaHNst; KOHTPONS KayecTBa
paboT no aKkcnnyataumMu cuctem
TennorasocHabXXeHst U BEHTUNSAUMK
1 JOKYMEHTUPOBaHNE UX pe3ynbTaToB
B8 MNK-5.8

BnapeTb: MeToankon Bbibopa
crnocoba noBbILWEHNS
3HEepProadPeKTUBHOCTH MpU
aKcnnyarTaumm cuctem
TEennorasocHabXXeHns n BeHTUNALUK

MNK-5.5

YcTaHoBNEeHne BO3MOXHbIX
NPUYNH OTKA30B N aBapUNHbIX
cuTyaummn Ha cucTemax
TennocHabxeHus
(ra3ocHabxeHwus; BEHTUNALMK)

35 MK-5.5

3HaTb: npaBuna n Hopmbl
TEXHUYECKON 3KCMnyaTaumm cuctem
TennorasocHabXeHNst U BEHTUNSLMM
B3 MNK-5.3

BnapgeTtb: MeToaMKOM KOHTpONA
cobniogeHus NpaBmm U HOpM
TEXHUYECKON 3KCMnyaTaumm cuctem
TennorasocHabXXeHnst 1 BEHTUNSUMK

Ma'rpuu,a COOTBETCTBUA OLLeHOYHbIX CpeaAcTB 3annaHNpoBaHHbIM pe3ynbTaTamMm oqueva

Tabnuua 4
Koa n OueHo4Hble cpeacTBa
UHAMKaTOp Paspen 1. Paspen 2. Paspen 3. Paspen 4. Pasgen 5. MpomexyTouHas
[OCTUXeHUs | QHeprocbepexeHue: | QHeprocbepexernne| Tonnmeo u Tennosas CpenctBa aTTecTaLMA
KOMMNeTeHLuun NOHATUS U B TOMINBHO- n3onaums aBToMaTM3aumm




OCHOBHbIE CBEAEHUS | LEHTPanNN30BaHHbIX | SHEpreTM4eckne | TennonpoBoioB N KOHTPOS
1 @BTOHOMHBbIX pecypchl. Kak hakTop
cucTemax OkoHoMUS | 3HeprocbepexeHns
TennocHabxeHus Tonnuea
MpoBepka pelleHns 3agay Bonpochbl k
3ayety
nK-2.1 32 MK-2.2 32 MK-2.2 32 MK-2.2 32 MK-2.2 32 MK-2.2 32 MK-2.2
33 MK-2.3 33 MK-2.3 33 MK-2.3 33 MK-2.3 33 MK-2.3 33MK-2.3
35MK-2.5 35MK-2.5 35MK-2.5 35MK-2.5 35MK-2.5 35MK-2.5
MNK-2.2 Y1 MK-2.1 Y1 MK-2.1 Y1 MK-2.1 Y1 MK-2.1 Y1 MK-2.1 Y1 MK-2.1
Y4 MNK-2.4 Y4 MNK-2.4 Y4 NK-2.4 Y4 NK-2.4 Y4 MNK-2.4 Y4 NK-2.4
B1MNK-2.1 B1MNK-2.1 B1MK-2.1 B1MK-2.1 B1MK-2.1 B1MNK-2.1
32 MK-2.2 32 MK-2.2 32 MK-2.2 32 MNK-2.2 32 MK-2.2 32 MK-2.2
341MK-2.4 34MK-2.4 34MK-2.4 34 MNK-2.4 34 MK-2.4 341MK-2.4
MNK-2.3 Y3 MNK-2.3 Y3 MNK-2.3 Y3 MNK-2.3 Y3 MNK-2.3 Y3 MK-2.3 Y3 MNK-2.3
Y5 MK-2.5 Y5 MK-2.5 Y5 MNK-2.5 Y5 MNK-2.5 Y5 MNK-2.5 Y5 MNK-2.5
B2 NK-2.2 B2 NK-2.2 B2 MNK-2.2 B2 NK-2.2 B2 MNK-2.2 B2 NK-2.2
MK-2.4 32 MK-2.2 32 MK-2.2 32 MK-2.2 32 MNK-2.2 32 MK-2.2 32 MK-2.2
) Y2 NK-2.2 Y2 MNK-2.2 Y2 MNK-2.2 Y2 NK-2.2 Y2 MNK-2.2 Y2 NK-2.2
NK-2.5 32 MK-2.2 32 MK-2.2 32 MK-2.2 32 NK-2.2 32 MK-2.2 32 MK-2.2
Y6 MNK-2.6 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 Y7 NK-2.7
B3 NK-2.3 B3 NK-2.3 B3 MNK-2.3 B3 NK-2.3 B3 MNK-2.3 B3 NK-2.3
B4 MNK-2.4 B4 NK-2.4 B4 MNK-2.4 B4 MNK-2.4 B4 MNK-2.4 B4 MNK-2.4
nK-2.7 Y8 NK-2.8 Y8 NK-2.8 Y8 NK-2.8 Y8 NK-2.8 Y8 NK-2.8 Y8 NK-2.8
MK-5.1 31 MK-5.1 31 MK-5.1 31 MK-5.1 31 MK-5.1 31MK-5.1 31 MK-5.1
) Y1 MK-5.1 ¥1 MK-5.1 ¥1 MK-5.1 Y1 MK-5.1 Y1 MK-5.1 Y1 MK-5.1
32 MK-5.2 32 MK-5.2 32 MK-5.2 32 MK-5.2 32 MNK-5.2 32 MK-5.2
MK-5.2 Y2 MK-5.2 Y2 MNK-5.2 Y2 MNK-5.2 Y2 MNK-5.2 Y2 MNK-5.2 Y2 MK-5.2
) Y3 MNK-5.3 Y3 MK-5.3 Y3 MNK-5.3 Y3 MNK-5.3 Y3 MNK-5.3 Y3 MNK-5.3
B1 MNK-5.1 B1 MNK-5.1 B1 NK-5.1 B1 MNK-5.1 B1 MNK-5.1 B1 MNK-5.1
MNK-5.3 33 NK-5.3 33 MNK-5.3 33 NK-5.3 33 MK-5.3 33 MNK-5.3 33 MK-5.3
34MK-5.4 34 MK-5.4 34 NK-5.4 34MK-5.4 34 MNK-5.4 34MK-5.4
311 MK-5.11 311 NK-5.11 311 NK-5.11 311 MK-5.11 311 NK-5.11 311 MK-5.11

MK-5.4 Y5 MK-5.5 Y5 MK-5.5 Y5 MNK-5.5 Y5 MK-5.5 Y5 MK-5.5 Y5 MK-5.5
) Y8 MNK-5.8 Y8 MNK-5.8 Y8 MNK-5.8 Y8 MNK-5.8 Y8 MNK-5.8 Y8 MNK-5.8
B6 MNK-5.6 B6 MNK-5.6 B6 MNK-5.6 B6 MNK-5.6 B6 MNK-5.6 B6 MNK-5.6
B8 MNK-5.8 B8 MNK-5.8 B8 NK-5.8 B8 MNK-5.8 B8 MNK-5.8 B8 NK-5.8
MK-5.5 35 MNK-5.5 35 MNK-5.5 35 MNK-5.5 35 MK-5.5 35MK-5.5 35 MK-5.5
) B3 MNK-5.3 B3 MNK-5.3 B3 MNK-5.3 B3 MNK-5.3 B3 MNK-5.3 B3 NK-5.3

2. TunoBble KOHTPOMbHbIE 3aAaHUA UNN UHbIe MaTepuanbl, Heo6xoauMbIie ANA OLleHKU 3HAaHUW, YMeHUH,
HaBbIKOB 1 (MNK) onbiTa AEATENbLHOCTU, XapakTepusylowme npouecc hopMUpoBaHUA KOMNETEHUUN B xoae
0CcBO€eHUA obpa3oBaTenbLHON NPOrpaMmbl

CoNoOUAWNE

10.
11.
MyHKTa

KoHTponbHble BONpoChI

OHeprocbepexxeHne: OCHOBHbIE MOHATHS.
Cneunduka Bonpoca aHeprocbepexeHus ans Poccuu.
HopmaTnBHasi 6a3a aHeprocbepexeHus.
[MyTV 9KOHOMMWM SHEPIrMU B CUCTEMAX TEMMOra3ocHabXeHNs 1 BEHTUIALNN.
HoBble HanpaBneHnsi B TEXHUKE TeNNOCHabXeHs!.
LleHTpanusoBaHHOe 1 aBTOHOMHOE TennocHabxeHne
KoTenbHble arperatbl Manon MOLLHOCTH
MapoBble kOTeNbHbIE arperathbl

. BoporpeiiHble koTenbHble arperathbl
TennoyTunusartopsl
PacyeT n nogbop BbICOKOTEXHOMOrMYHOIO 3JHeprocbeperawowero obopyaoBaHUs KOTENbHOW M TEMMOBOro

12. ABToMaTtu3auus 060pyaoBaHNsA KOTENBHOW.
13. ABTOMaTM3MPOBaHHbIE TEMMOBbLIE MYHKTbI.
14. BbiGop aHeprocbeperatowmnx cpeacTs aBToMaTusaummn n KOHTPons

3apaum AnA NpakTUYeCKUX 3aHATUN

1. Onpegenexne koadduuneHToB N3bbiTka BO3dyxa Mo rasoxogam KOTIOB.
2. TennocogepxaHve Bo3ayxa v NpoayKTOB CropaHus




3. Tennoson 6anaHc KOTENbLHOro arperaTa

4. Pacuet n nogbop aHeprocbeperatoLero obopyaoBaHusi KOTenNbHON

5. TexHonornyeckune 3atpaTbl U NOTEPU NpK Nepeaayve TENNOBOW IHEPTMM B CUCTEME TEMNNOCHAGXEeHUS

6. Bbibop n pacyeT aHeprocbeperatouien TennoBonN N3onsaumm

MprMmeyaHue: KOHKPETHbIE UCXOAHbIE AaHHbIE (25 BapuMaHTOB) 3a4al0TCH KaXAOMY CTYAEHTY MHANBUAYANbHO.

2.2. ®opMbl NPOMEXYTOYHON aTTecTauum

Bonpochl k 3a4eTy

1. OHeprocbepexeHne: OCHOBHbLIE NOHATUS.

2. TlyTv 3KOHOMUM 3HEPrMM B CUCTEMAaX TEMMNOra3oCHabXeHNs U BEHTUNSALMN.
3. HoBble HanpaBneHNsa B TEXHUKE TENNOCHabXeHUs.

4. LUeHTpanusoBaHHOE 1 aBTOHOMHOE TennocHabxeHue.

5. T[lapoBble KOTNbI HA TBEPAOM TOMNNMBE

6. [NapoBble KOTNbl HAa XXWMAKOM ¥ razoobpasHom Tonnvee

7. BoporpeviHble KOTeMnbHbIe arperaTbl BEPTMKanbHO-BOAOTPYOHbIE

8. KapoTpy6Hble koTenbHbIe arperaTbl

9. TennoytunusaTopsl

10. BopasiHble akoHOMaKN3epbl

11. BoponoporpesaTtenu napo- 1 BOAOBOASHbIE

12. lMpouecchl ropeHns Xnakoro Tonnmea

13. Tlpouecchl ropeHus razaoobpasHoro Tonnmea

14. OnpepgeneHve KoapdnUMeHTOB n3bbiTka BO34yxa Nno ra3oxodam KOTroB
15. PacueT TennocogepxaHuns Bo3gyxa M NPpOAYKTOB CropaHus

16. CoctaBneHue Tennosoro 6banaHca koTenbHoro arperata. Onpegenenne KM kotna n pacxoga Tonnmea
17. Bwabl n xapakTepucTukn TEMMOBON U30NALUN.

18. OCHOBHOW 1 06EPTOYHBIN CION N3ONALUN.

19. AsTomatusauus o60pyaoBaHMS KOTENbHOW.

20. ABTOMaTU3MpPOBAaHHbIE TENIOBbIE MYHKThI.

3. MeToauuyeckue matepuansbl, onpeaensolme npoueaypbl oLleHMBaHUSA 3HAaHUA, YMEHUIN, HaBbIKOB U
(vnu) onbiTa pEATeNbLHOCTU, XapaKkTepu3ytowue npouecc hOPMUPOBAHUA KOMNETEHLMA

3.1. XapaktepucTuka npoueaypbl TEKYLLEN U NPOMEXYTOYHOM aTTecTauum no gucumniimHe

Tabnuua 5
MepnoanyHoOCTL N Buas! Cnocob y4yeTta
Ne HaumeHoBaHue cnoco6 nposeAeHus MeTopabl MHAMBUAYanbHbIX
n/n | oueHo4Horo cpeacTsa npoueaypbl oLieHMBaHUA BBICTaBNACMbIX AOCTUXKEHUN,
OLieHMBaHUA oueHoK obyuatowmxcs
1. |Bonpochkl k ycTHOMY cMcTeMaTUyeckn Ha BCeX |IKCNepTHbLIN Mo naTmbannbHon  |paboyast KHKKa
onpocy BMOAX 3aHATUN LKkane npenogasaTens
/NMMCbMEHHO 1 YCTHO
2. |3apgaun ans pelleHns Ha |cucTemMaThyecky Ha 3KCMEepPTHbIN Mo naTubannbHon  |paboyast KHKKa
NPaKTUYECKNX 3aHATUSX  |NMPaKTUYECKMX 3aHATUAX / LKkane npenogasaTens
YCTHO
3. |3awwuTa oTyéTa no cucTeMaTuyeckun Ha 3KCMEepTHbIN Mo natubanneHon  |paboyast KHKKa
nabopaTopHbIM paboTam |nabopaTopHbIX 3aHATMAX LKkane npenogaearens
/ ycTHO
4. [MNpomexyToyHas MO OKOHYaHUW U3YYEHNST |IKCMIEPTHbIN Mo naTnbannbHoOW  |3K3ameHauMoHHas
aTTecTaums — BOnpochl AVCLUMNIVHBI/ YCTHO U wikane BEOMOCTb, 3a4eTHas
3K3aMeHaLMOHHbIX NMCbMEHHO KHUXKKA
6unetos

3.2. Kputepuu u WKana oueHNBaHUA pe3ynbTaToB U3yYeHUA OUCLUMIIMHBLI BO BPeMsl 3aHATUM (TeKyLLuin
KOHTPOJIb YCNEeBaeMoCTH)

KpuTepun oueHKu n WwKana oueHMBaHUsl BONPOCOB K YCTHOMY onpocy

Tabnuua 6
LLikana oueHMBaHusA Kputepumu oueHku Kon-go
6annos
«OTNNYHO» CTyqeHT nokasbliBaeT MOJSIHble W rnybokne 3HaHUS MPOrpaMMHOro martepuana,

JNIOTMYHO W apryMeHTUPOBaHO OTBEYaeT Ha MOCTAaBIIEHHbIW BOMPOC, a TaKke (16-25)
AONOMNHUTENBHbLIE BOMPOCHI, NMoKasaTtenu pentuHra (Bce npegycmotpenHble POl  6annos
yyebHble 3agaHusi BbIMOMHEHbl, KA4YeCTBO BbINOMHEHWUS OOMbLIMHCTBA M3 HUX




OLeHeHo 4ucnomM 6anno., 6rN3KMM K MakcumarnbHOMY).
«XOopoLLOo» CTyOeHT nokasblBaeT rnybokve 3HaHWs NporpaMMHOro mMartepuana, rpamoTHO
ero usnaraeTt, [OCTAaTOYHO MOMIHO OTBeYaeT Ha MOCTaBMEHHbIA BOMPOC W
AONOMNHUTENbHbIE  BOMPOCHI, ymMeno  dOpMynupyeT BbiBOAbl,  AOMNyckas (11-15)
He3HauuTemnbHble MOrPeLIHOCTH, MokKasaTenu perTuHra (Bce NPeaycMOTPEHHbI®|  gannos
PN y4ebHble 3aaaHns BbINOMHEHbI, KAYECTBO BbINOMHEHNS HU OOHOMO U3 HUX He
OLIEHEHO MaKcUMarnbHbIM YACIOM 6anmnos).
«Y[0BneTBOpUTENBHO» CTyfoeHT nokasbiBaeT [OOCTaTOYHble, HO Hernybokue 3HaHWs MporpammHOro
maTtepuana; npu oTBeTe He [onyckaeT rpybbix owwBOK mnv NpOTUBOPEYMNn,
ogHako B (OPMYyNMpOBaHWM OTBeTa OTCYTCTBYeT [JOSKHas CBS3b Mexay (5-10)
aHanusoMm, aprymeHTauuen u BblBOAAMM, ONS MOMYyYEHWUs NMpaBUMbLHOrO OTBETa 6anmnos
TpebyeTca yTOYHAKOLIME BOMNPOCHI, AOCTUTHYTbl MWHMMAlnbHble WM Bbile
rokasaTenn pedTUHIOBOW OLEHKV MPWU HanMuuu BbINOMTHEHWS NPeayCMOTPEHHbIX
P4 yuebHbix 3agaHui
«HeyposnetsopuTenbHo» |OTBeThI HA BOMPOCHI AaHbl HE BEPHO 0 6annos
Kputepuu oueHnBaHus 3agay Ans peweHusi Ha NPakTU4eCKUX 3aHATUAX
Tabnuya 7
Kon-Bo
LLikana oueHnBaHusA KpuTepuu oueHku 6annos
«OTnnyHO» BbICTABNAETCA CTYAEHTY, €Cnv OH ncyepnbiBatoLle, nocrnegoBaTensHo, YeTko u|(21-30) 6annos
fIorMyYecKkn CTPOMHO m3naraeT martepuarn, yMeeT TeCHO yBA3blBaTb TEOPUIO C
NpakTMKON, MCMOoNb3yeT B OTBETE MaTepuan MoHorpaduyeckon nutepatypbl,
npaBunbHO OBOCHOBLIBAET MPUHATOE pelleHne, BnageeT PasHOCTOPOHHVMMM
HaBblKaMu U NPUEMamMM BbINOMHEHNS NPaKTUYECKnX 3agad.
«XopoLuo» BbICTAaBNAETCA CTYAEHTy, €eCnM OH MO CylwecTBy wsnaraer wmarepuvan,|(11-20) 6annos

npaBUIIbHO npuMmeHdaeT TeopeTnyeckme NOonoXeHna npun pelweHunn
npakTn4eCcknx BOMpPOCOB W 3adad, Blageet HeobXoaMMbIMM  HaBblkaMy U
npunemamum nx BbiNMoJIHEHUA. 3HaeT Hanbornee BaXHble 3aKOHOMEPHOCTU

«y,D,OBJ'IeTBOpVITEJ'IbHO»

BbICTABNAETCA CTYAEHTY, €eClMM OH WMeeT 3HaHUs TONbKO OCHOBHOMO
maTtepuana, HO He yCBOWI ero AeTanein, 4onyckaeT HETOYHOCTU, HEAOCTAaTOYHO
npasurbHble hOPMYNMPOBKM, HApYLUEHWUS FOTMYECcKoW nocrnenoBaTenbHOCTN B
U3MOXEeHUN NporpaMMHOro Matepuana. 3HaeT nepeveHb Haubonee BaXHbIX
KaTeropuii, OCHOBHblE HanpaBneHus B3aVMOLEWCTBUS YKa3aHHbIX KaTeropwn.
YMeeT onpenenatb cmbicn. BrnageeT OCHOBHbIMM MeTogamu crnocobamu u
cpencTBamm NonyyYeHus, XxpaHeHns, nepepaboTkm nHdopmaumm.

(5-10) 6annos

«HeyposneTBoputensHoO»

BLICTABMSAETCA CTYOEHTY, KOTOPbIi He 3HaeT 3HaAYNTEenbHOW  YacTu
nporpaMMHOro Martepuana, OOMyCKaeT CYLLEeCTBEHHbIe OLUINOKMU, HEYBEPEHHO, C
GOMbLUNMMM 3aTPYAHEHNSAMIN OTBEYAET Ha MPaKTUKOOPUEHTVPOBAHHLIE BOMPOCHI.
Kak npaBumno, oueHka «HeyaoBIeTBOPUTENbHO» CTABUTCA CTYAEHTaM, KOTopble
He MOryT npoJdOIKUTb O0Oy4yeHWe Ge3 [OMOMHUTENbHbIX 3aHSATUI Mo
COOTBETCTBYHOLLEN ANCLUNIINHE.

(0) 6annos

O6wue KpuUuTepuu u WWKana oueHnBaHus pe3ynbTaToB ANA AoNyCKa K npome)KyTquoﬁ aTrectTaumu

Tabnuya 8
HaumMeHoBaHue oLEHOYHOro cpeacTBa BannbHas Wwkana
1. Bonpockl K ycTHOMY onpocy 5-25 6annos
2. 3apaym Ang peweHus Ha NPakTUYEeCKNX 3aHATUAX 5-30 6annos
3. 3awumTa oT4éTa nNo nabopaTtopHbiM paboTam 5-45 Gannos
WUroro: 100 6annos

MakcumaneHoe konuyecTtBo GannoB 3a cemectp — 100. OGy4varolwmiics OONyCcKaeTcsl K 9K3aMeHy npu
ycnoeuun 51 n 6onee HabpaHHbIX 3a cemecTp 6anmnos.

3.3. KpMTepMM U WKana oueHnBaHUA pe3ynbTaToB U3y4eHnsa oAUCUUMnIiinHbl Ha npome)KyTquoﬁ aTrectTauumum

OcHoBaHueM Ons onpedeneHus OLEHKM Ha 3K3aMeHax CryXWT YpOBEHb OCBOeHMs oby4varolummucs
mMatepuana u hopMMpOBaHUSA KOMNETEHLMI, NMPeayCMOTPEHHbIX NMPOrpaMmmort y4ebHON OUCUUMIVHBI.

YcneBaemMocCTb Ha 3a4eTe onpefernaeTcs OLeHKaMn: «3a4TeHO», KHE 3a4TEHO».

OueHKy «3a4TeHO» nonyyaeTt 0OyyaloLMNCs, OCBOMBLLUA KOMNETEHLMN AMCUMMIMHBI HA BCEX aTanax ux
dopmupoBaHus Ha 51-100 %, nokasaBLUMA BCECTOPOHHEe, cucTematuyeckoe u rnybokoe 3HaHue y4veBHoro
mMaTepvana, ymeHue CBOOOAHO BbIMOMNHATL 3adaHws, MpedyCMOTPeHHble paboyeri NporpaMMoi, YCBOWBLUWIA
OCHOBHYI0 1 O3HAKOMMEHHbIN C AONONTHUTENBHOMW NUTEepaTypon, peKOMEeHA0BaHHOW NMPorpamMmMon.

OuEeHKY «He 3a4yTeHOo» nofny4yaeT oby4aloWnincs, OCBOUBLUMNIA KOMMNETEHL MU AUCLUMNIUHBI Ha BCEX aTanax
nx popmmpoBaHnss MeHee Yyem Ha 51%, obHapyxuBwemy nNpobenbl B 3HaHMAX OCHOBHOro y4yebHOro marepuana,
A0NyCTUBLUEMY NPUHUMNNanbHbIE OLNGKN B BbIMOMHEHUW NPeayCMOTPEHHbIX paboyen nporpamMmon 3agaHuin.




LUkana oueHMBaHuA pe3ynbTaToB

Tabnuua 9
MpoueHTHas wkana OueHka B cucteme:
(Mpu ee ncnonb3o0BaHMK) «3a4YTEHO - He 3a4TEeHO»
0-50% He 3ayTteHo
51-100% 3auyTeHo




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.[1B.03.02 «3Heproco6epexxeHne MICTOYHUKOB Tenna»

no HanpaeneHuto nogarotoskn (cneuymansHoctv) 08.03.01 «CTpouTenbCTBO» MO HaMpaBreHHOCTU (Npodunio)

noaroToBkn «TennorasocHabxeHune n BEHTUNALUNA»
Ha 20__/20__ y4eOHbIM rog

B paGouyto nporpaMmMy BHOCATCA criefyloLume 3MeHeHus:

Pa3paboTynk SONOMHEHUIN U U3BMEHEHWIA:

(momKHOCTb, CTeneHb, y4eHoe 3BaHne) (moanuchb)

[ONonHeHUs 1 N3MEHEHUs1 PacCMOTPEHbI 1 0A06peHbI Ha 3aceaaHwn kadeapbl « »

(®110)

20 r.,

npoTokon Ne

3asenyoLmi kapeapon

(cTeneHb, 3BaHNe, MOANUCH)

(®V10)



MpunoxeHwne 3
AHHOTauuMA paboyen nporpaMmMbl AUCLUNITUHBI

B1.B.[1B.03.02 «3HeprocbepexeHne UCTOYHMKOB Tennay

Koa v HanpaBneHne NoAroToBKu

(cneumnanbHOCTDL)

HanpaBneHHoCTb (Nnpocmnb)

08.03.01 CtpoutenbcTBO

Tennora3zocHabXeHue U BeHTUNALUA

Keanudukauusa 6akanaBp
®dopma obyyeHus 3a04Has
Nog Havyana noaroToBKuU 2020
Bbinyckarowan kacpegpa CtpoutenscTBo
Kadeapa-paspaboTumk CtpouTtenscTBo
O61bem AgMcumnnnuHbl, 4. / 3.e. 180/5
dPopma KOHTpOA (NpomexyTovHas
aTTectauus) 3aveTr
Yac. | Tek. Na6. MpakTnu.
Kypc 3 e. 3aH., 3aH., 3aH., KCP CPC dopma KOHTpons
e yac. yac. yac.
9 180/5 4 0 6 5 161 3avet
Utoro 180/5 4 0 6 5 161 3avet

YHuBepcanbHble KOMNETEeHLMUN:

He nNpeAyCcMoOTpeHbl y‘-leﬁHbIM niaaHoOM

O6wenpodeccrnoHanbHbIE KOMNETEeHUUU:

He NpeAyCcMOTpPeHbl y4e6GHbIM Nf1aHOM

MpodeccrmoHanbHbIE KOMNETEHLUU:

MK-2 CnocoBHOCTb BbIMOMHATE 060CHOBAHME MPOEKTHBIX PELLUEHUA CUCTEM TEMNSIOra3ocHabXeHWs U BEHTUNALMM

MK-2.1 PacyeT TennotexHnyecknx nokasarternen TennosallnTHom 060noYKkn 3gaHns

MK-2.2 Bbibop BapuaHTa cuctembl TennocHabxeHus (ra3ocHabXeHns; BEHTUNSALMN) Ha OCHOBE CPaBHEHUS TUMOBbIX
peLleHuii OTAeNbHbIX ANIEMEHTOB 1 Y3MoB

MK-2.3 PacyeTt TennoTexHnyecknx u rmgpaBnnyeckux napaMmeTpoB CUCTEMbI TeNNOcHabXeHns (rasocHabxeHus)

MK-2.4 PacyeTt aspoavHamMmnyeckux napaMmeTpoB CUCTEMbl BEHTUNSILIMU BO3ayXa

MK-2.5 PacyeT npoYHOCTHbIX NoKa3aTtenemn TpybonpoBogOB C yHeTOM KOMMNEHCALUMM U CaMOKOMMNEHcaLUnm

MK-2.6 MoaroToBka TEKCTOBOW YaCcTU MPOEKTHOW AOKYMEHTALMN CUCTEMBI TENNOCHAGXeHNs (ra3ocHabxeHus;
BEHTUNALNM)

MK-2.7 Mpencraenexue n 3awmra pesynbTatoB 060CHOBaHME MPOEKTHBIX PELLEHUA CUCTEMbI TENNnocHabxXeHns
(rasocHabxeHwns; BEHTUNALMK)

MK-5 Cnoco6bHOCTb OpraHM3oBbIBaTh paboTbl MO TEXHUYECKOMY 0BCNYXMBAHUIO, PEMOHTY, PEKOHCTPYKLIMN CUCTEM
TennorasocHabxeHns 1 BEHTUNAUNUK

MK-5.1 BbiGop HOpMaTUBHO-TEXHUYECKUX JOKYMEHTOB; PErnamMeHTUPYHOLLMX CAHUTaPHYIO; NOXaPHYHO N 3KONOrMYECKYHo
©6e30nacHOCTb PYHKLUMOHMPOBAHNSI CUCTEMbI TEMTOCHAGXeHMs (ra30CHabXeHUs; BEHTUNAUMK)

MK-5.2 OueHKa COOTBETCTBUSI CUCTEMbI TEMITOCHAOXEHMS (ra30CHabXeHUs; BeHTUNSALMKN) TpebOBaHNSAM CaHUTapPHOW;
NoXXapHOW 1 9Konornyeckon 6esonacHocTn

MK-5.3 TEeXHUYECKNIA U TEXHONMOMMYECKUIA KOHTPOIb BbINOMHEHMS paboT N0 TEXHUYECKOMY 0BCMNYXMBaHUIO U PEMOHTY
cucTeMbl TennocHabxeHus (ra3ocHabXXeHns; BEHTUNSALMK)

MK-5.4 MHCTpyMeHTanbHbIN KOHTPOMb TEMNEPATYPHBIX U TMAPaBINYECKNX PEXUMOB paboTbl CUCTEMBI TENNocHabXeHNs
(rasocHabxeHus1; BEHTUNSLMK)

MK-5.5 YcTaHOBNEHNE BO3MOXHbIX NMPUYMH OTKa30B 1 aBapuiHbIX CUTYaL M Ha cucTemax TennocHabxeHus
(rasocHabXeHus1; BEHTUNSALMW)

CopepxaHne OUCLMNIIMHBI OXBaTbiBAET KPYr BOMPOCOB, CBSI3@HHbIX C 3HEProcOepexeHMem MCTOYHUKOB
Tenna.

I'Ipenop,aBaHme oncumnnuHbl npegycmMmatpuBaeT crnegywuine d’)OprI opraHmn3auunmn yqe6Horo npouecca:
NeKunun, npakTn4eckne 3aHATUA, CaMoCToATEe 1IbHaA pa60Ta CTyAeHTa.




I'IporpaMMO|7| oncumninuHbl npeayCcMoTpeHbl cnegywmne Buabl KOHTPOMA: TeKyLLl,MIZ KOHTPOJI1b yCneBaeMoCTun
B cbopme BOMNPOCOB K YCTHOMY OMNpoOCy, 3afdady Ond peleHuna Ha MNMPakTUYeCKMX 3aHATUAX, 3allUTbl OTYéTa no
na6opaTopr|M pa60TaM n npomemyTqubM KOHTPOIb B cbopme 9K3aMeHa.



