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1. I'Iepeqel-lb nnaHnpyembiX pe3ynbraTtoB 06yqe|-|m| no aucuuniuHe (MOAy.ﬂI'O), COOTHECEHHbIX C
nrnaHnpyemMbiMu pe3ynbrataMm oCBOEHUA 06pasoBaTeanoﬁ nporpamMm

YHMBepcaﬂbele KoOMneTeHUunmn

Tabnuua 1
HaumeHoBaHue
KaTeropum Kopn HanmeHoBaHue Ko n HaumeHoBaHue nHaukaTtopa Pe3ynbTaTthbl
(rpynnbl) KOMMeTeHLUn KOMNneTeHuumn DOCTUXEHUSA KOMNETEeHLUMN oby4yeHus
KOMMNeTeHunn
He NpeAyCcMOTpPeHbl Y4eOHbIM NfiaHOM
O6wenpodeccnoHanbHblie KOMNEeTeHUUn
Tabnuua 2
Kop HanmeHoBaHue Koa n HaumeHoBaHMe nHAMKaTopa AOCTMIKEHUSA PesynbTaTtbl
KOMMEeTEHLUK KOMMNeTeHLMmn KOMMeTeHUnmn obyyeHus
He NpeAyCMOTpPEHbI YY€OHbIM NnaHom
MpodeccuoHanbHbIe KOMNETEHLUN
Tabnuua 3
Kon Koa u HanmeHoBaHue
HanmeHoBaHue komneTeHUMN MHAUKaTOpa AOCTUXKEHUS Pe3ynbTaTtbl 06y4eHus
KOMMeTeHLUN
KOMneTeHUuun
MK-1 Cnoco6HocTb Kk paspaboTke na-1 nNK-1 31MK-1.1
paboyen gokymeHTtauum cuctem | OcylecTBnseT pa3paboTky 3Hatb: TpeboBaHNa HOpMaTUBHO-
OTONMEHWS, BEHTUNALWMN U paboyen JOKYMEHTauumM cuctem TEXHUYECKON AOKYMEHTaLmnn 1
KOHAMLUMOHMPOBaHWSA BO34yxa OTONSEHNS, BEHTUNALWN U HOPMAaTWBHbIX NPaBOBbLIX AKTOB K
KOHAMLMOHMPOBaHWSA BO34yxa pa3paboTke TEKCTOBON U
rpaduyeckon yacten paboyen
OOKYMEHTaLMM CUCTEM OTONMEHNS,
BEHTUMNALMM U KOHAMLMOHUPOBAHNS
BO3gyxa
32MK-1.1
3HaTtb: NpaBuna KoHCTpynpoBaHus
BHYTPEHHMX U HAPY>XHbIX 31EMEHTOB
CMCTEM OTOMNEHNS, BEHTUNALMMN U
KOHOULMOHMPOBAaHWSA BO3ayxa
Y2 MK-1.1
YmeTb: Beibupats anroputm
paspaboTkn n odopmneHus
KoMmMnekTa pabounx YepTexen
3MEeMEHTOB U Y3I0B CUCTEM
OTOMNMEHWs, BEHTUNALWMN U
KOHAMLUMOHMPOBaHWSA BO34yxa B
COOTBETCTBMM C TpeboBaHMAMM
HOPMaTVBHO-TEXHNYECKOW
[OKYMEHTaLUM N HOPMaTUBHBIX
npaBoBbIX aKTOB
MK-4 CnocoBHOCTb K BbINOMTHEHUIO no-1 NK-4 31 MK-4.1

cneumanbHbIX pacyeToB Ans
NPOEKTUPOBAHUS pPeLLEeHUI
KOTenbHbIX, LIeHTpanbHbIX
TENMNOBbIX MYHKTOB, MarnbiX
TEennoaneKkTpoueHTpanemn

BbinonHseT rugpaenuyeckme
pacyeTbl, pac4eTbl TEMNMoBbIX
cxeM ¢ BbIbopom 060pyaoBaHust
NS IPOEKTUPOBaHNSA PeLLEHNI
KOTErbHbIX, LIeHTpanbHbIX
TEnnoBbIX NMYHKTOB, MasblxX
TEeNnoaneKkTpoueHTpanemn

3HaTb: MeToaMKn No BbINOMHEHUIO
rmapaBnmMyeckoro pacyeTta npu
NPOEKTUPOBAHMM TEXHOMOrMYECKNX
PELLEHNI KOTENMbHbIX, LIEHTPaNbHbIX
TeNnnoBbIX MYHKTOB, MaribIX
TennoaneKkTpoueHTpanemn
32MNK-4.1

3HaTb: NMpaBmna BLINONHEHNS U
0bOpMNEHNS MPOEKTHOM
OOKYMEHTaLMM B COOTBETCTBUM C
TpeboBaHNAMN HOPMaTUBHO-
TEXHUYECKNX JOKYMEHTOB Ha
NPOEKTHYI0 AOKYMEHTaLMIO

33 MK-4.1

3HaTb: TpeboBaHMs HOPMATUBHbBIX
NpaBoOBLIX aKTOB, HOPMAaTUBHO-
TeXHUYECKMX U HOPMaTUBHO-
METOLMNYECKNX LOKYMEHTOB MO
NPOEKTUPOBAHUIO U CTPOUTENBCTBY
KOTENbHBbIX, LLEeHTPanbHbIX TEMMOBbIX
NYHKTOB, MarbiX
TEennoaneKkTpoueHTpanemn

Y1 MNK-4.1

YmeTb: Onpegensite Heobxoaumble




OaHHble AN BbINOJIHEHMWS
rmapaBfMyeckMx pacyeToB, pacyeToB
TENJIOBbIX CXEM NPW MPOEKTUPOBAHNM
TEXHOJTOTMYECKNX PELUEHUN
KOTEMNbHbIX, LLeHTPanbHbIX TENMOBbIX
NYHKTOB, MarnblX
TennoaneKkTpoueHTpanemn

Y2 MNK-4.1

YmeTb: [pUMeEHsATbL OCHOBHbIE
3aBNCUMOCTU U METOAUNKM MO
BbINOJTHEHMIO TMAPABIINYECKNX
pacyeToB NP NPOEKTUPOBAHNN
TEXHOJOMMYECKNX peLleHnn
KOTEMNbHbIX, LleHTPanbHbIX TENMOBbIX
NYHKTOB, MarnbIX
TennoaneKkTpoueHTpanemn

B1 MNK-4.1

BnapeTb: MeTogom pacyeTta
TennoBbIX N MaTepuarnbHbIX
GanaHcoB No TEMNIOBON CXeMe
KOTEMNbHbIX, LLeHTPanbHbIX TENMOBbIX
NYHKTOB, MarnbiX
TennoaneKkTpoueHTpanemn

B2 MNK-4.1

BnapeTtb: meTogom Bbibopa
obopyaoBaHus u apmaTtypbl Ans
NPOEKTUPOBAHMSA TEXHONOMMYECKNX
PeLLEeHNIN KOTENbHbIX, LLEHTPanbHbIX
TennoBbIX MYHKTOB, MarbIX
TennoaneKkTpoueHTpanemn

B3 MNK-4.1

BnapeTb: METOAMKON YTOYHEHUS
OvnameTpoB TpybonpoBoaoB no
nonyyYeHHbIM JaHHbIM

B4 MNK-4.1

BnageTtb: MeToamkon ohopmeHns
pe3ynbTaToB rMapaBINYeCKUX
pacyeToB NP NPOEKTUPOBAHNN
TEXHOJOMMYECKNX pELLEHNN
KOTENbHbIX, LLEeHTParnbHbIX TEMMOBbIX
NYHKTOB, MarbiX
TennoaneKkTpoueHTpanen n
CcoCTaBrieHNe NoOSICHUTENbHOMN
3anuncku

2. MecTo aucuuMnnuHbI (MOAYNs) B CTPYKType o6pa3oBaTenbHON NporpaMmmebl

MecTo AMCUMNNMHBI B CTPYKType oOpasoBaTenbHOW Mporpammbl: 4acTb, dopMmupyemasi yyYacTHUKamu

obpasoBaTenbHbIX OTHOLLEHWUNA.

Tabnuua 4
Kop MpepwecTtBytowme MapannenbHo ocBanBaemble
Mocneayrowme AUCLMNIUHBI
KOMMNeTeHUun AUCLUNIIUHbI ANCLUNIIUHBI
MK-1 TeopeTnyeckne OCHOBbI ABTOMaTuM3auns cuctem Jkecnnyartaums n peKOHCTPYKUMSA
TEeNMNOTEXHWKW; TennorasocHabXeHWs 1 BEHTUMAUMK; | CUCTEM Tennora3ocHabxXeHns n
OcHoBbl 06ecneveHus KonaununoHupoBaHue Bosayxa u BEHTUNALUY;
MUKPOKNUMaTa 34aHui; X0nofocHabXeHue; OpraHuzauusi MOHTaXHbIX paboT
[MpounsBoacTBeHHasn npakTuka: | BeHTunauus; CUCTEM TENnorazocHabXeHus 1
TexHornornyeckasi NpakTuka; TexHonorusa n opraHnsauus BEHTUNALUY;
CTpouTenbHasa Tennodumsanka; | CTPOUTENBHBIX U MOHTaXHO- OcHoBbl CAINP
OTtonnexve 3aroToBUTESbHBIX NPOLIECCOB;
ABTOMaTnsaunsi CUCTEM OTONNEHUS
MK-4 Hacochbl, BEeHTUNSATOPbI U [MponsBoacTBeHHas NpakTuka:
KOMMpeccopsbl; npeaaunioMHas NpPakTuka;
TennoreHepupytoLmne OHeprocbepexeHune B cuctemax
yCTaHOBKMU; TennorasocHabxeHus n
[MpounsBoacTBeHHas npakTuka: BEHTUNALUU
UCMONMHUTENbCKas NpakTuka




3. O6bemM gucUMNIMHBbI B 3a4€THbIX eguHMLax c YKa3aHuem KonunvecrtBa akageMmyeckmx 4acos,
BblAeJIeHHbIX Ha KOHTAKTHYO pa60Ty 06yqa+ou.mxc;| C npenonaBsartenem (I10 Buaam y‘-IeGHbIX 3aHﬂTMﬁ) n Ha
CaMOCTOATEeNIbHYIO pa60Ty o6yqa|ou.mxcs|

Tabnuua 5
Bup yyebHomn paboTbl Bcero yacoB CemecTtp 7
AyputopHas KoHTakTHas paboTa (Bcero), 24 24
B TOM Yncne:
neKunoHHble 3aHaTus (J13) 8 8
nabopaTopHble paboThl (J1P) 0 0
npakTnyeckme 3aHsatusa (M3) 16 16
BHeayauTopHasi KOHTaKTHasa pa6orta, KCP 2 2
CamocTtosTenbHasi paboTta (Bcero),
B TOM Yucne: 42 42
nogrotoBka K JIK /M3 14 14
CaMoCTOATENIbHOE N3yYeHMe MaTepuana 14 14
noaroToBKa K 3a4€Ty 14 14
PopMbI TEKYLLETO KOHTPOJISl yCNeBaeMoCTH MpakTnyeckune 3agaHus MpakTnyeckune 3agaHus
PopMbl NPOMEXYTOYHOM aTTecTauumn 3ayet 3avet
KoHTponb 4 4
UTOrO: yac. 72 72
UTOrO: 3.e. 2 2

4. CopepxaHue QUCLMUMNNUHLI, CTPYKTYpPUPOBaHHOE No TemaM (pasgenaM), C ykasaHueM OTBEAEHHOro Ha
HUX KONM4YeCTBa aKafAeMMUYeCKMX YacoB U BUAOB YyYEOHbIX 3aHATUN

Tabnuua 6
Ne HaumeHoBaHue paagena Buabl y4eGHOM Harpy3Kku U UX TPyA0EMKOCTb, Yacbl
pasgena OVCLUNIVHBI n3 ne ns3 CPC KCP Kowr- Beero
ponb yacoB
CoBpeMeHHOEe COCTOSIHME CUCTEM
TennocHabxeHns BogHo-xummyeckui
1 pexum. TexHonorma o6paboTku BoAbl, - - 16 21 1 2 40
TpeboBaHus K Ka4eCTBY NUTaTENbLHON
1 KOTNOBOW BOAbI:
MokBapTUpHOE oToNMEeHNE.
OCHOBHbIE 3r1eMEHTbI.
MpeumyLectsa. ABTOMaTusaums
2 CHCTEM aBTOHOMHOTO 8 ) i 21 1 2 32
TennocHabxeHus 3gaHunin. BnusaHne
WUCTOYHUKOB aBTOHOMHOTO
TennocHabXXeHns Ha OKpPYXXatoLLyH
cpeny
WToro: 8 0 16 42 2 4 72
4.1. CopgepxaHue NeKUNOHHbIX 3aHATUMN
Tabnuua 7
Ne | Haumenosanme CopepxaHue nekuum ' Kon-
n3 pasgena Tema nekuumn (nepeveHb AMOaKTUYECKUX €OMHULL: BO
paccmaTtpvBaeMbIX NOATEM, BOMPOCOB) YacoB
CemecTp 7
1 MarHuTHas obpaboTka Boabl. YcTaHOBKa 8
MokBapTupHoe aBTOMAaTU3NPOBaHHbIX 6HAkOB NOANUTOYHON BOAbI.
OTOMnmneHe. KoTenbHble KpbilHbIE, YCNOBUS NPUMEHEHWS, BapUaHT
OCHOBHbIE NpYMeHEeHNs Kak NnkoBor. OnpeaeneHne MoLHOCTH,
3N1EMEHTbI. KonuyecTBa TennoreHepaTopoB. OrpaHuyeHne Ha
MpeunmyuiecTra. NpUMeHEeHNe KPbIWHbIX KoTemnbHbIX. PasmelleHne
ABTOMaTM3aUUSA KOTenbHbIX C
cucTem y4yeToM po3bl BETPOB. BeTpoBas TeHb. TennoBble cxembl
aBTOHOMHOTO MpenmyLLecTBo aBTOHOMHOIO KPbILWHbIX KOTeNbHbIX. [MocnegoBaTtenbHas, napannensHas
TennocHabxeHusa | TennocHabxeHus CXEMbl COEJMHEHMS TENOreHepPaToOpPOB KPbILIHBLIX
30aHUN. KOTEnNbHbIX.
BnivsHne Pexwum sHeprocbepexerus. KomnnekcHas aBTomatusaums
WNCTOYHUKOB CUCTEM aBTOHOMHOTO TennocHabxeHust. KoHTporb.
aBTOHOMHOTO PerynuposaHue. CurHanusauus. YnpasneHue
TennocHabxeHus TEXHOIOMMYeCKUMI NpoLeccamu.
Ha OKpYXXatoLLyto OtonuTtenbHble NpMbopbl C TepMOCcTaTaMMm.
cpeny MepekntovatoLme knanaHbl ¢
anekTponpreogoM. KOHTponb TeMnepaTypHOro pexvma u




[aBneHus Boabl B
KoTne.

B03MOXHOCTb 3KOMOrMYECKOro 3arpsi3HEHMST OKPYXKatoLLEN
cpensl.

[eimoBble rasbl. Okucy yrnepopaa, asota. CpaBHUTENbHbIE
3KOMorm4eckne XxapakTepucTuK/ KoTroarperaTos.
MakcrMmanbHas KOHLEeHTpaLmsa OKUCIoB a3oTa.
CpaBHUTENbHbIE 3KONOMMYECKME XapaKTEPUCTUKN
KOTnoarperaTos.

MakcumanbHasa KoHUeHTpaumsa okucnos asoTa. MK

UTtoro 3a cemecTp: 8
WUroro: 8
4.2. CopgepxaHue nabopaTopHbIX 3aHATUN
Tabnuua 8
CopepxaHue nabopaTtopHow paboThbl Kon-
Ne | HaumeHoBaHue HanmeHoBaHue Aep parop P .
9 (nepeyeHb OUOaKTUYECKNX eOUHNL; BO
np pasgena naboparopHou paboTbl
paccmaTtpuBaeMbIX NoATEM, BONPOCOB) yacoB
He NpeAyCcMOTpPeHbl Y4e6HbIM Nf1aHOM
4.3. CogepxxaHue NPaKkTU4eCKUX 3aHATUN
Tabnuua 9
CopepxkaHue NPakTUYECKOro 3aHATUSA Kon-
Ne HanmeHoBaHue Tema npakTU4ecKkoro
(nepeyeHb ONOAKTUYECKUX €ANHULL: BO
n3 pasgena 3aHATUA
paccmaTtpvBaeMbIX No4TeM, BONPOCOB) yacoB
CemecTtp 7
1 | CoBpeMeHHoe 16
COCTOSIHUE CUCTEM . o
CpaBHUTENbHbLIN pacyeT IKOHOMNYECKON 3PPEKTUBHOCTH
TennocHabxeHns o
BOLHO-XMMU4ECKMI] CpaBHuTenbHbIN pacyeT aBTOHOMHOrO TennocHabxeHns. TpeboBaHus k
9KOHOMUYECKOM COBpEeMEHHbIM TennoreHepaTopam. Kom6uHmpoBaHHas
pexum. TexHonorus
06paBoTKM BOb adpheKkTMBHOCTH cucTema BUAOB TOMMUBA.
TDEGOBAHMS K ’ aBTOHOMHOTO PacueT 1 BbIbOp BogonogorpesaTtener u HACOCOB.
KgquTB TennocHabxeHus. BTOpuYHbI KOHTYP B Bogonogorpesatensx. [pynnebl
v HacoCOB B @aBTOHOMHbIX KOTEbHbIX
nuTaTensHoOu 1
KOTJIOBOW BOAbI:
UTtoro 3a cemecTp: 16
Wroro: | 16
4.4. CogepxaHue CaMOCTOATENbHON paboThbl
Tabnuua 10
- CopaepxaHue caMmoCTOATeNbHOW paboTbl Kon-
Ne | HaumeHoBaHue Bug camocTosiTenbHom .
(nepeyveHb ouOaKTUYECKNX eOUHLY BO
n/n pasgena pa6oTbl
paccmaTpuBaeMbix NOATEM, BONPOCOB) yacoB
CemecTtp 7
1. CpaBHUTENbHbLIN pacyeT 3KOHOMUYECKON 3¢pdEKTUBHOCTM
aBTOHOMHOrO TennocHabxeHusi. TpeboBaHus K
COBpeMeHHbIM TennoreHepaTopam. KombuHmpoBaHHas
1 MoprotoBka k M3 cucTtemMa BUOoB ToOMnmBea. 14
PacueT u BbIGOp Bogonogorpesartenei u HACOCoB.
BTOopuyHbIN KOHTYP B BOAonogorpesatensx. [pynnbl
HaCOCOB B aBTOHOMHbIX KOTENbHbIX
2. MN3y4eHne meToaa ApoccennpoBaHns NOToKa 1 Apyrmx
METOL0B U3MEPEHUS pacxoaa XKUAKOCTU.
WccnepnoBaHve ruapaBnuyeckmx peXxmmoB CUCTEMbI
TennocHabXXeHnst Npu N3MEHeHUM Hanopa Ha
CamocTosTensHoe nsyyeHve
1,2 BCaCbIBaIOLLLEM KOMNNEKTOPE LIMPKYNSALMOHHOIO (CeTEBOro) 14
maTtepwuana
Hacoca
WccnepoBaHue ruapaBnmyeckux peXXMMoB OTKPbITOM
CHCTeMbI TENNOCHAOXeHUs Npu n3MepeHun pacxoaa
TeNnnoHoCcUTENs, NOCTyNaloLLero Ha Bogopasoop.
3. 1. MpeumyLLecTBO aBTOHOMHOIO TEMNSIOCHABXKEHMUSI.
2. MeToauka cpaBHUTENbHLIX pacyeToB
3KOHOMUYECKON 3PPEKTUBHOCTMU.
3. Beibop TennoreHepaTopa.
1,2 MoaroToBka k 3aveTy p P p 14
4. TpeboBaHUs K COBPEMEHHBLIM TEMNIIOreHepaTopam.
5. Bugpl TennosbIxX Harpys3ok.
6. OnpegeneHne MakCcuMarnbHbIX pacxofoB TEMMOThbI
Ha oTonneHwue.




7. OnpegeneHne makcumarbHbIX pacxogoB TEMMoThbI
Ha BEHTUNALMIO.

8. OnpeneneHne cpegHUX pacxonoB TENMOThl Ha
BC.

9. OnpeneneHne MakCcMMmarbHbIX PpacxoA4oB TEMoThl
Ha BC.

10. OnpeneneHne cpegHnX pacxodoB TENNOTbI Ha
OTONNEHNE.

11. OnpepeneHne cpeaHMX pacxonoB TEMMOThl HA
BEHTUIALMIO.

12. OnpepeneHune cpegHen Harpy3ku Ha TBC B
NEeTHUN nepuoa.

13. OnpepeneHne rogoBbiX pacxonoB TEMMOThI HA
OTOnMEHNeE.

14. OnpegeneHne rogoBbiX pacxofoB TENMOThl Ha
BEHTUNSALMIO.

15. OnpegeneHne rogoBbix pacxofoB TENMOThl Ha
BC.

16. BapunaHTbl CXem y3roB ra3onpoBOAHbIX BBOOOB.
17. BoOHO-XMMUYECKUI PEXNM.

18. PacwuputenbHble 6aku membpaHHOro Tuna

19. Nopbop ceTeBbIX HACOCOB.

W ap.

Utoro 3a cemecTtp: | 42

WUtoro: 42

5. Metoaunyeckue yKa3aHusa ansa oﬁyqalou.mxca Nno OCBOEHUIO ANCUUNJINHDbI (MOAynﬂ)

1. MeToauyeckue ykasaHus npu paboTte Ha nekumm

o nekunn CTygeHT AOIMKEeH MPOCMOTPeTb Y4eOHO-MEeTOANYECKYIO U HayyHY0 NuTepaTypy nNo Teme nekumu
Ans Toro, 4yTobbl UMeTb NpeacTaBneHne o npobnemax, kKoTopble 6yayT NOAHATLI B NEKUUN.

Mepen Hawanom nekumun obyvarwmMcs coobliaeTca Tema fekuuu, nfnaH, BOMpoChl, noanexaiine
pacCcMOTPEHMI0, AOBOAATCA OCHOBHble nUTepaTypHble WCTOYHUKM. Becb y4yebHbIi maTepuan, coobliaembii
npenogasartenem, JOMMKEeH He MpocTo nmpocnywusBatbed. OH JOMmKeH ObiTb aKTUBHO BOCMPWHAT, T. €. YCIblLaH,
OCMBICIEH, MOHAT, 3admKcMpoBaH Ha bymare u 3akpenneH B namsaTtu. lNMpuctynas Kk cnywaHuio HOBOro y4ebHoro
mMaTepuana, nofesHo MbICIIEHHO YCTaHOBUTbL €ro CBSA3b C paHee u3dyveHHbiM. Crneas 3a TEXHUKOW YTeHUs nekuun
(aKueHT Ha CyLlecTBEHHOM, MOBbllLIEHWE TOHa, M3MEHeHWe puTma, nays3a v T. n.), Heobxogumo Bcneg 3a
npenogasateneM ymeTb BbiAensiTb OCHOBHblE KaTeropuu, 3akoHbl M OnpedensTb UX coaepaHue, npobnemol,
npegnonaraTe UX BO3MOXHble peLleHusl, AokasaTenbCTBa M BbiBoAbl. OcyllecTBnss Takylo paboTy, MOXHO
3HauuTenbHo obneruntb cebe noHWMaHue y4ebHOro MaTepuana, €ero KOHCMEKTMPOBaHWe W JanbHenwee
n3yyeHue.

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

MpakTnyeckne 3aHATMA NO AMCLUMMINMHE MPOBOAATCA B LENsAX BbIpaboOTKM NPaKTUYECKUX YMEHWn W
npuobpeTeHns HaBbIKOB B peLleHnn NPodeCcCMOoHarnbHbIX 3a4au.

MogroToBka obyyatoLlerocs Kk NpakTUYEeCKOMY 3aHATMIO MPOM3BOAUTCA MO BONpocaM, pa3paboTaHHbIM AN
KaXXgoM Tembl MpaKTUYEeCKUX 3aHaATUin u (Mnv) nekumi. B npouecce noaroToBKM K MNPAKTUHECKUM 3aHATUSM,
Heobxoammo obpaTuTe ocoboe BHMMaHNe Ha CaMOCTOSITENbHOE U3YYeHMe PeKOMEHA0BaHHON NuTepaTypbl.

PaboTta cTyaeHTOB BO BpeMsi MPakTUYECKOro 3aHATUS OCYLLEeCTBMSEeTCA Ha OCHOBe 3afjaHui, KOoTopble
BblJaloTCs ObyyawwmMmca B Havane unu BO BpeMs 3aHaTuA. Ha npakTuyeckmx 3aHATUSX MNpuMBETCTBYETCS
aKTMBHOE y4yacTue B 0BCYXOEHMN KOHKPETHbIX CUTyauuin, CMOCOBHOCTb Ha OCHOBE MOJSTyYEHHbIX 3HAHWUN HaxOAuTb
Hanbonee adeKkTMBHbIE peELLEeHUs MOCTaBMEHHbIX NPOGneM, ymMeTb HaxOAWTb MONE3HbIN OOMONHUTENbHBIN
mMaTepvan no TemaTuMKe 3aHATUA. Ha npakTuueckuMx 3aHsaTuax obydalowmecss OOIMKHbI YMeTb BblpaboTaTb
onpefeneHHble pelleHns no ob6o3HayeHHoW nNpobneme. B 3aBUCMMOCTM OT CROXHOCTW MpeanaraemMblX 3agaHui,
uenen 3aHsaTUs, obLlert NoAroToBkM ObyYaloWMXCA npenogaBaTtenlb MOXeT noAckasaTb obyyaromMMca anroputm
pelleHns unu nepeoe AeNcTBWe, UMM ykasaTb obllee HanpaBneHue paccyxgeHui. [NonyyeHHble pesynbTaTbl
obcyxaalTca ¢ No3ULMI NX afeKkBaTHOCTU UIn 3pEKTUBHOCTU B PACCMOTPEHHOW CUTYaLUN.

3. MeToaun4yeckune ykazaHus No camocrositTennbHon paboTe

OpraHusaumss caMmoCToATENbHOM paboThl 00yYaOLNXCS OPUEHTUPYETCA Ha aKTUBHble METOAbI OBIlageHUs
3HaAHUAMMU, pa3BUTUE TBOPYECKUX CMOCOOHOCTEN, Nepexo OT MOTOYHOIo K UHAUBMAYaNU3NPOBaHHOMY 0By4eHMIO C
y4yeToM NoTpebHOCTEN 1 BO3MOXHOCTEN 06y4YatoLLerocs.

CamoctosiTenbHas pabota ¢ y4yebGHuKamu, yy4yebHbIMM MOCOOUSIMU, Hay4yHOW, CMPABOYHOM IMTepaTypow,
MaTepuanamu nepuoamyecknx n3gaHunm u NHtepHeta sBnsieTcss Hanbonee apeKTUBHBIM METOOOM MOSyYeHMUS
OONOSMHUTENbHBIX 3HAHWA, MO3BONSIET 3HAYMTENbHO aKTMBU3MPOBATb MPOLLECC OBnageHus uHdopmaumen,
cnocobcTByeT Gonee rnybokoMy YCBOEHMIO M3y4yaemoro MaTtepuana. Bce HOBble MOHSATUS MO U3yvyaemown Teme
HeobX04MMO Bbly4YNTb HAU3YCTb.




CamocTosaTensHas paboTta peanuayeTcs:

® HEMOCPEACTBEHHO B NpoLecce ayauTOPHbIX 3aHATUN;

® Ha NEeKUUsIX, MPaKTUYECKUX 3aHATUSIX;

® B KOHTAKTE C NpenogaBaTefieM BHE paMOK pacnncaHus;

e Ha KOHCymnbTauusix Mno y4eOHbIM BOMpPOCaM, B XOAE€ TBOPYECKMX KOHTaKTOB, MNPV IMKBMAAUUMK
3a[10/HKEHHOCTEN, NPW BbINONTHEHUW MHAMBUAYANbHbIX 3adaHuA U T. 4.;

e B MeTOOMYECKOM KabnHeTe, Aoma, Ha kadeape npu BbINONIHEHNN 0By4YaloWMMCS YY4EOHbBIX U NPaKTUYECKNX
3agau.

OpeKkTnBHLIM  CPeaCTBOM  OCYLUECTBNEHUs obyyawlmmcs camocToaTenbHon paboTbl  sBNSeTCs
3ANeKTpoHHasa wuHopMaunoHHo-obpasoBaTenbHas cpeda yHuMBepcuTeTa, KoTtopass obecneuvMBaeTr [ocTyn K
y4yebHbIM nnaHam, pabouyum nporpammamMm AucuunnuH (Mogynewn), NpakTuK, K W3OaHusIM  3NEeKTPOHHbIX
OMBNNOTEYHBIX CUCTEM.

6. MepeyeHb y4eGHOI NuTepaTypbl U y4eOHO-MeToAUYEeCKOro obecneyeHns AN CaMOCTOATENbHOM

paboThbl
Tabnuua 11
KHMXXHbIN Jlutepatypa
Ne ABTOp(bl), HaMMeHOBaHWe, MeCcTo, roa U3paHus onn (Ko) ans
n/n (ecnu ecTb, yKkasaTtb «rpud») unm y4yebHasn camocT.
3NEeKTPOH. paBoThl
pecypc (3P)
1. Tennodukauns n Tennosble ceTn; CapaToBCKU roCyAapCTBEHHbBIV
TexHudeckut ynnsepcutet umenn FO.A. MarapuHa, 36C ACB, 2015.- 3P + +
Pexum goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu|liprbooks||76520
2. TennocHabxeHne ¢ OCHOBaMM TENNOTEXHUKN; KazaHCKWIA HaUMOHanbHbIN
nuccnegoBaTenbCkui TexHonorndeckun yHnsepeutet, 2016.- Pexum 9P +
poctyna: https://elib.samgtu.ru/getinfo?uid=els_samgtu]|iprbooks]||79560
3. ABTOMaTU3NMPOBaHHBIN ANEKTPONPMBOA TennoBbix ceTelt; CeBepo-
KaBka3ckasa rocygapCTBeHHasi ryMaHUTapHO-TEXHOMNOrMYeckas akagemus, 3P +
2013.- Pexum pgocTtyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu|liprbooks||27175
4. ApXUTEKTYPHO-CTPOUTENBHOE NPOEKTMPOBaHueE. [MpoekTnpoBaHme
TENMNoBON 3alUMThI 30aHUIA, CTPOEHWI, coopykeHuin; An MNMu Op Meaua, 3P +
2015.- Pexwum goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtulliprbooks||30225
5. Tennosble ceTn. CoBpeMeHHbIe pelueHnsi; HoBocTn TennocHabxeHus,
2005.- Pexum goctyna: 3P +
https://elib.samgtu.ru/getinfo?uid=els_samgtul|iprbooks||5030

Hocmyn obyyarowuxcs k 9P HTE Caml TY (elib.samgtu.ru) ocywecmensemcsi nocpedcmeom 371eKmpOHHOL
UHGbopmayUuoHHOU obpa3zosamernbHOU cpedbl yHugsepcumema u catima HTB CamI TY o f102uHy u naposo.

7. NepeyeHb MHGOPMALIMOHHBLIX TEXHOMNOIMMIU, UCMOSb3YEMbIX NPU OCYLLECTBIIEHUU OO6pa3oBaTenbLHOro
npouecca no AucuunnvHe (Moayrnio), BKrovas nepevyeHb NporpammMHoro o6ecrneyeHus
Mpn  npoBedeHMM  NEKUMOHHbLIX  3aHATUA  WUCMOMb3yeTcsa  MyMbTUMeaunHoe  obopyaoBaHue.
OpraHusoBaHo B3ammogencTBue obyvawuwerocd W npenogasatenss C  WCMONb30BaHMEM  3MEKTPOHHOW
NMHOPMaLMOHHON 0b6pa3oBaTenbHON cpeabl yHUBEpCUTeTa.

MporpammHoe oGecnevyeHune

Tabnuua 12
CtpaHa
Cnoco6 pacnpocTpaHeHus
Ne MpaBoo6Gnaparennb MPOUCXOXAeHUs
HasBaHue (nMueH3noHHoe nnu ceBoboaHo
n/n (npoussoguTens) (nHOCTpaHHOE Nnn
pacnpocTpaHsiemoe)
OTEYECTBEHHOE)
1. |LibreOffice Writer cB0OOAHO pacnpocTpaHsieMoe The Document Foundation WHOCTpPaHHoe
2. |LibreOffice Impress cB0OOAHO pacnpocTpaHsieMoe The Document Foundation MHOCTpPaHHoe
3. |LibreOffice Calc cB0OOOAHO pacnpocTpaHsieMoe The Document Foundation WHOCTpPaHHoe
4. |Adobe Reader cBOOOAHO pacnpocTpaHsiemMoe Adobe Systems Incorporated WHOCTPaHHOe
5. |CnpaBo4Ho-npaBoBas NNUEH3NOHHOoEe HMO «BMW» OoTeyeCcTBEHHOEe
cuctema «KoHcynbTaHT
Mnoc»
. |AHTMBUMpPYC Kacnepckoro NULEH3NOHHOE JlabopaTopusi Kacnepckoro 0TeYeCTBEHHOE
7. |AHpekc.Bbpaysep cBoboaHO pacnpocTpaHsemoe Anpexkc OoTeYyecTBEeHHoe
https://browser.yandex.com
8. |ApxuBatop 7-Zip cBOOOJHO pacnpocTpaHsiemoe 7-zip.org WHOCTpaHHoe
9. |[K-Lite Codec Pack cB0OOOOHO pacnpocTpaHsieMoe CODEC GUIDE WHOCTpaHHoe
https://codecguide.com




8. MepeyeHb pecypcoB UHPOPMALIMOHHO-TENTEKOMMYHUKALMOHHOMW ceTu «UHTepHeT», NpodeccMoHanbHbIX
6a3 gaHHbIX, UHPOPMALMOHHO-CNPABOYHbLIX CUCTEM

Tabnuua 13
:ﬁl HanmeHoBaHue Kpatkoe onucaHue Pexum poctyna
1 | OnekTpoHHO-6MbnMoTeyHasa cuctema OneKTpoHHO-6MbnmnoTeyHas http://www.iprbookshop.ru/
IPRbooks cuctema
2 | OnekTpoHHO-6MbnunoTeyHas cuctema OneKTpoHHasa bubnmnoTteka https://elib.samgtu.ru/
CamlTY CamlTY
3 |eLIBRARY.RU Hay4Has anekTpoHHas http://www.elibrary.ru/
bubnunoteka

9. OnucaHue MaTepuanbHO-TeXHUYECKOW 6a3bl, HeOOXOAMMOW ANA OCYLUECTBIIEHUA o6pa3oBaTeNnbHOro
npouecca no gUcuuninHe

JleKUMOHHbIe 3aHATUA

AyanTopum Anst NEKUMOHHbBIX 3aHSATUA YKOMMIIEKTOBaHbI MeBGENbI0 M TEXHUYECKUMW CPEACTBAMMU OBYyYeHHUs,
crnyxawummn anst npeacrtaBneHns yvyebHow mHdpopmauum Gonblioi ayautopum (Habopbl AEMOHCTpaLMOHHOMO
obopyaoBaHus (NPOEKTOP, aKpaH, KOMMbIOTEP/HOYTOYK).

MpakTnyeckune 3aHATUA
AyaouTtopun ans npakTMY4eCckUX 3aHsATUI YKOMMIIEKTOBAHbI CNELManM3mpoBaHHON MeBenbio N TEXHUYECKUMU
cpeacTBaMmy 00y4veHus (NPOEKTop, 3KPaH, KOMMbLITEP/HOYTOYK).

CamocTtosATenbHas pabora

MomelweHna ansg camocTosiTenbHOW paboTbl OCHALLUEHbl KOMMBIOTEPHOW TEXHWUKOW C BO3MOXHOCTbIO
noaknoyeHns k cetu «VIHTepHeT» M OOCTYyNoM K 3NEeKTPOHHOM WHOopMaunoHHO-0bpa3oBaTenbHOM cpeae
CamlITY:

e METOAMYECKUI KabuHeT (aya. 9).

10. PoHA OLEHOYHbIX CPEACTB NO AUCLUNIIMHE
®PoHO OLIEHOYHbIX CPeACTB AN MPOBELAEHUS] TEKYLLEro KOHTPONA YCNeBAaeMOCTW U MPOMEXYTOYHON
aTTecTauuv npeacTasrneH B MpunoxeHun 1.
MMOmnHbIA KOMMMEKT KOHTPOSbHbLIX 3adaHuin WM WMHbIX MaTepuanoB, HEOOXOAMMbIX AMS OLEHMBaHUSA

pe3ynbTaToB OOYy4YeHWs MO AMCUWMNIIMHE, MpakTMKe XpaHuTca Ha kadeape-paspaboTumke B OymMakHOM U
3MEeKTPOHHOM BUAE.




MpunoxeHwue 1

®doHA OLIEHOYHbIX CPeACTB ANs NPoBeAeHUsI TEKYLLEro KOHTPONA ycneBaeMocT! U
NPOMEXYTOYHOW aTTecTauum

no gucumnnuHe
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1. MNepeyeHb KOMMNETeHUMA, MHOUKATOPOB AOCTMXKEHUSI KOMMETEHUUIN U NPU3HAKOB NPosIBNIeHUs
KOMMeTeHUUN (0ecKpUnNTopoB), KOTOPbLIMU AOIKEH OBrageTb o6yvalomiics B Xxoae 0CBOeHUsA
o6GpasoBaTenbHON NporpaMmbil

VHMBepcaanble KomMneTeHUunn

Tabnuua 1
HaumeHoBaHue
KaTeropum Kopn HanmeHoBaHue Ko n HaumeHoBaHMe nHaukaTtopa Pe3ynbTaTthbl
(rpynnbl) KOMnNeTeHLnmn KOMMeTeHuun AOCTMXEHUA KOMNEeTeHUUn oby4yeHus
KOMMNeTeHunn
He NpeAyCcMOTpPeHbl Y4eOHbIM NfaHOM
O6wenpodeccnoHanbHblie KOMNEeTeHUUn
Tabnuua 2
Kop HanmeHoBaHue Koa n HaumeHoBaHMe nHAMKaTopa AOCTMKEHUSA PesynbTaTtbl
KOMMEeTEHLUK KOMMNeTeHLMmn KOMMeTeHUnmn 0oby4eHus
He NpeAyCcMOTpPeHbl Y4eOHbIM NfaHoM
MpodeccnoHanbHbIe KOMMNETEHLUN
Tabnuua 3
Kon Koa v HanmeHoBaHue
HanmeHoBaHue komneTeHUMN MHAMKaTOpa AOCTUXEHUs Pe3ynbTatbl 06y4eHus
KOMMeTeHLUN
KOMMNeTeHUuun
MK-1 Cnoco6HocTb k paspaboTke na-1 nNK-1 31MK-1.1
paboyen gokymeHTauum cuctem | OcylecTBnseT pa3paboTky 3Hatb: TpeboBaHNs HOpMaTUBHO-
OTOMNMEHWS, BEHTUNALWMN U paboyen JOKYMEHTauum cuctem TEXHUYECKON AOKYMEHTaLmnn 1
KOHAMLUMOHMPOBaHWS BO34yxa OTONSEHNS, BEHTUNALWN U HOPMAaTWBHbIX NPaBOBbLIX AKTOB K
KOHAMLMOHMPOBaHWSA BO34yxa pa3paboTke TEKCTOBON U
rpacmyeckon Yacten pabouen
OOKYMEHTaLMM CUCTEM OTONMEHNS,
BEHTUNALMMN U KOHAWULMOHMPOBAHMS
BO3gyxa
32MK-1.1
3HaTtb: NpaBuna KoHCTpynpoBaHus
BHYTPEHHNX U HAPY>XHbIX 31EMEHTOB
CMCTEM OTOMMNEHNS, BEHTUNALNMN U
KOHAMLMOHMPOBAaHWSA BO34yxa
Y2 MK-1.1
YmeTb: Beibupats anroputm
paspaboTkn n odopmneHus
KomMmnnekTa pabounx yepTexen
3MEeMEHTOB U Y3I0B CUCTEM
OTOMNMEHWs, BEHTUNALWMN U
KOHAMLUMOHMPOBaHWSA BO34yxa B
COOTBETCTBMU C TpeboBaHWAMM
HOPMaTWBHO-TEXHNYECKOW
AOKYMEHTaLMM 1 HOPMaTUBHBIX
npaBOBbIX aKTOB
MK-4 CnocoBHOCTL K BbINOTHEHNIO no-1 NK-4 31 MK-4.1

cneumanbHbIX pacyeToB Ans
NPOEKTUPOBAHUS peLLEeHUI
KOTeNbHbIX, LLIeHTParnbHbIX
TEnnoBbIX MyHKTOB, MarnbIX
TEeNnoaneKkTpoueHTpanemn

BrbinonHsieT ruapasnuyeckmne
pacyeTbl, pacyeTbl TEMNMOBbIX
cxeM ¢ BbIbopom 060pyaoBaHust
NS IPOEKTUPOBaHNS PeLLEHWI
KOTENbHbIX, LLeHTpanbHbIX
TEnnoBbIX NMYHKTOB, MasblxX
TennoanekTpoueHTpanen

3HaTb: MeToauMKM NO BbINOMHEHWIO
rmapaBnMYeckoro pacyeTa npu
NPOEKTUPOBaHNN TEXHONOMMYECKNX
PELLEHUI KOTENbHbIX, LEHTPanbHbIX
TeNnnoBbIX MYHKTOB, MaribIX
TennoaneKkTpoueHTpanemn

32 MK-4.1

3HaTb: MpaBuna BbINOMHEHUSA U
0bOpMNEHNS MPOEKTHOM
OOKYMEHTaLMM B COOTBETCTBUM C
TpeboBaHNSIMN HOPMaTUBHO-
TEXHUYECKUX JOKYMEHTOB Ha
NPOEKTHYI0 AOKYMEHTaLMIO

33 MK-4.1

3HaTb: TpeboBaHMs HOPMATUBHbBIX
NpaBOBLIX AaKTOB, HOPMATUBHO-
TEXHUYECKUX Y HOPMATUBHO-
METOLMNYECKNX LOKYMEHTOB MO
NPOEKTUPOBAHUIO U CTPOUTENBCTBY
KOTENbHbIX, LEHTParbHbIX TEMMOBbIX
NYHKTOB, MarbiX
TEennoaneKkTpoueHTpanemn

Y1 MK-4.1




YMmeTb: Onpenensitb Heobxoaumble
[aHHble ANs BbINOMHEHUS
rmapaBnMyeckMx pacyeToB, pacyeToB
TENJIOBbIX CXEM NPW MPOEKTUPOBAHNUM
TEXHONOMMYECKNX peLleHnn
KOTEMNbHbIX, LLeHTPanbHbIX TENMOBbIX
NYHKTOB, MarnblX
TennoanekTpoueHTpanemn

Y2 NK-4.1

YmeTb: [pMMEHSATbL OCHOBHbIE
3aBMCMMOCTU U METOAMKM NO
BbINOJTHEHMIO TMAPABIINYECKNX
pacyeToB NpuU NPOEKTUPOBAHNN
TEXHONOMMYECKNX peLleHnn
KOTEMNbHbIX, LLeHTPanbHbIX TENMOBbIX
NYHKTOB, MarnblX
TennoaneKkTpoueHTpanen

B1 NK-4.1

BnapeTb: MeToaom pacyeTta
TeNnnoBbIX N MaTepuarnbHbIX
©anaHCcoB Mo TENJIOBOW CXeMe
KOTENbHbIX, LLeHTPanbHbIX TEMMOBbIX
NYHKTOB, MarnbiX
TennoaneKkTpoueHTpanemn

B2 NK-4.1

BnapeTtb: meTogom Bbibopa
obopyaoBaHus u apmaTtypbl Ans
NPOEKTUPOBAHMSA TEXHONOMMYECKNX
PeLUEeHNA KOTENbHbIX, LLEHTPanbHbIX
TennoBbIX MYHKTOB, MarbIX
TennoaneKkTpoueHTpanemn

B3 MNK-4.1

BnageTb: METOAMKON YTOYHEHUSA
OvnameTpoB TpybonpoBoaoB no
nony4YeHHbIM JaHHbIM

B4 NK-4.1

BnageTtb: meToamkon ohopmieHmns
pes3ynbTaToB r’MApPaBINYECKUX
pacyeToB NP NPOEKTUPOBAHNN
TEXHOJTOTMYECKNX PELLEHNN
KOTENbHbIX, LLEeHTParnbHbIX TEMMOBbIX
NYHKTOB, MarbIX
TennoaneKkTpoueHTpanen n
COCTaBlneHne NosiCHUTENbHOM
3anmcKkm

ManVILI,a COOTBEeTCTBUA OLIeHOYHbIX CpeacTB 3annaHnpoBaHHbIM pe3ynbTaTamMm OGy‘-IeHVIﬂ

Tabnuua 4
OueHo4YHble cpeacTBa
Pasgen 1. Pasgen 2.
Koa u CoBpeMeHHOoe COCTOSHNE CUCTEM MokBapTupHoe otonnexHne. OCHOBHbIE
HANKaTOp TennocHabxeHns BogHo-xummyeckui anemeHThbl. Mpeumyuiectsa. ABTomaTnsaums |[pomexyToyHas
LOCTKEHNSA pexum. TexHonorus obpaboTkM Boabl, cUcTeM aBTOHOMHOIO TennocHabxeHust aTTecrauus
TpeboBaHUsI K KAYECTBY NMUTATENBHON U 34aHun. BnusHmne ncTtovyHMKOB aBTOHOMHOMO
KOMMeTeHUun .
KOTNOBOW BOAbI: TennocHabXXeHns Ha OKpyXXatoLLyto cpegy
MpakTnyeckue 3apaHuaA Bonpoch! k
3a4ety
31TMK-1.1 31T1MK-1.1 31MK-1.1
na-1 nKk-1 32TMK-1.1 32TK-1.1 32 MK-1.1
Y2TK-1.1 Y2TK-1.1 Y2TK-1.1
31T1K-4.1 31T1K-4.1 31TK-4.1
32T1K-4.1 32 TK-4.1 32 TK-4.1
33TMK-4.1 33T1K-4.1 33 TK-4.1
Y1 MK-4.1 Y1 MK-4.1 Y1 MK-4.1
na-1 rnk-4 Y2 MK-4.1 Y2 MK-4.1 Y2 MK-4.1
B1MK-4.1 B1 MK-4.1 B1 MNK-4.1
B2 lNK-4.1 B2 INK-4.1 B2 MNK-4.1
B3 lMK-4.1 B3 IMK-4.1 B3 MK-4.1
B4 INK-4.1 B4 INK-4.1 B4 INK-4.1




2. TunoBble KOHTPOJIbHbIE 3a4aHUsA UMK UHble MaTepuanbl, Heo6xoauMbIe AN OLUEHKU 3HaHUW, YMEHUN,
HaBbIKOB U (UNK) ONbITa AeATeNbLHOCTU, XapaKTepusylowme npouecc (hopMUPOBaAHUA KOMMNETEHUMIA B Xoae

ocBOeHUs ob6pasoBaTesnibHON NporpamMmmbl

2.1. ®opMbl TeKyLLEro KOHTPOSSl yCneBaeMocTu
MPAKTUYECKAA PABOTANe1

Tema: «OcHOBbI TEMNOCHAXEHUA»

Lle]'lb pa6OTbIZ noJjty4yeHne OCHOB NpPakTU4eCKMX HaBbIKOB MO onpeaefnieHnto napamMmeTpoB TenJ10BbiX ceTen.

3apgaHus:

1. 'MapaBnMYecKUn pexXMM CUCTEMbI TENNOCHAOXEHUS.
2. M'MapaBnmyecknin pacy€T CUCTEM TEMNOCHabXeHNs.
3. TennoBon pacyeT yyacTka.

4, PacuéTt anddepeHumnansHoro rpacdurka notpedbneHus

1.1. T'ngpaBnNNYecKuin pexxmm cUCcTeMbl TENTOCHAbXeHUS

Bbluncnnte He0bXxoaMMbI Hanop

ropsiyen Boabl.

LUMPKYNALUMOHHOIO Hacoca nNpu ycroBuKn, YTO Hanop Ha aboHeHTckux yctaHoBkax A, B n b 6byaget He meHee 18 m

BOA. CT. (puc. 1.1).

McxogHble JaHHble Ans pacyeTta B3fTb M3
Tabn. 1.1 B COOTBETCTBMM C BapuMaHTOM - HOMEp
3a4€THOW KHWKKWN CTyaeHTa.

Mpn ABMXeHWM TennoHocuTens no Tpybam
NMPONCXOAMT TpeHWe BOAbl O CTeHkW. B pesynbrate
rMApaBnNnYecknx NoTepb AaBfeHWe Mo XOo4y ABWXKEHWS
TEMMOHOCUTENA  NWHEeWHO  MoHwxaeTcsa. CTeneHb
MOHWKEHMS AasneHus 3aBucUT oTanameTpa
TpybonpoBoAa, CKOPOCTM [OBWXEHWS TennoHocuTens,
BA3KOCTM
TennoHocutens n gp. Heobxoanmblin Ha
nop Hacoca Haxo4saT C MOMOLLbI Nbe30METPUYECKOTO
rpacmka H = f(L), koTopbii OTpaxaeT YpOBEHb
OaBreHns B Kaxaonm Toyke TennoBon cetu. [lpwm
MOCTPOEHMN 3TOro rpadmka Ha OCU X OTKMagblBaeTcs
ANnVHa yvacTka TennoBOW ceTw, a Mo OCU y - nageHue
OaBreHns Ha y4acTke.

S &

.

7 6

kj-|

Puc. 1.1. Cxema cucmemwt meniocrnabxcenus

McxoaHble gaHHble Ang pacyéTta

Tabnuuya 1.1

MNocnenHss MageHwe Hanopa Ha y4acTkax MpegnocnegHas [nvHbl yyacTkoB
umdpa wudpa undpa wndpa
AHn == |AH12 = AH13 == Loi== | L12==| L31==

AH67 = [1H56 OH46 b67 L56 L46
0 3 4 5 0 250 400 230
1 4 5 6 1 150 390 200
2 3 2 1 2 250 380 210
3 2 3 4 3 100 370 220
4 5 2 4 4 160 360 235
5 4 3 3 5 120 350 240
6 1 6 3 6 190 340 250
7 1 5 4 7 170 330 300
8 6 2 3 8 260 320 295
9 2 5 4 9 180 310 185

NMPAKTUYECKASA PABOTA Ne2

Tema: «Onpe,qeneHMe KOS(b(bI/ILI,I/IGHTa TEennonpoBoAHOCTU TEMJTOU3ONTALNOHHbIX MaTepunanoB»
Uenb paﬁoTbl: yrny6neH|/|e 3HaHU No TEOpUMM TEennonpoBOAHOCTU
QKCNepnmMeHTarnbHOro onpeageneHna KOS(*)(*)I/ILI,I/IGHTQ TENNONPOBOAHOCTUN TENNOUIONALMOHHBLIX MaTepunanos.

n

n3yvyeHmne MeToOuKn



3apaHus:

1. WM3yuutb TeopeTnyeckme 0CHOBLI TEOPUN TEMONPOBOAHOCTU, TEPMUYECKOTO CONPOTUBIIEHNS
mMaTepuranos.

2. WccnenoBaTtb peanbHblii Matepuan Ha npeamMeT TenmnonpoBOAALLNX U TEMNNON3OMSALIMOHHbLIX CBOWCTB,
NpOBECTM 3aMepbl.

3. O6paboTaTb Nosy4YeHHbIE AaHHbIE.
4. MpoaHanuanpoBaTb pesynbTaTthl, CAeNaTh BbIBOAbI, MOATOTOBUTL OTYET.

1. KpaTkue TeopeTMyeckue ceegeHus

B cootBetcTBUM C 3akoHOM ®ypbe yAenbHbI TEMMNOBOW MNOTOK B TBEPAOM Terne npornopuuoHaneH
rpagneHTy TemnepaTypbl

« =—G2-1)

e X - koadpuumneHT TennonpoBogHOCTM Matepuana, Bt / (m-K).

KoadhunumeHT TennonpoBOAHOCTU XapakTepusyeT cnocobHOCTb MaTepuana npoBoauTb TennoTy. OH
YMCNEHHO paBeEH KOMWYECTBY Temnna, NepeHOCMMOMY Yepe3 eauHULYy U30TEPMUYECKOW MOBEPXHOCTU B €O4MHULY
BpemMeHn npwu rpagueHTe TemnepaTyp B 1 K/m. KoaddumumeHT TennonpoBogHOCTH 3aBUCUT OT poAa, CTPYKTYpbl U
COCTOSIHMSA MaTepuana u sBnsieTcs cnabon yHkumen Temnepartypbl. B gaHHon pabote obpasel nccnegyemoro
mMaTtepuana wumeeT OpPMYy TONCTOCTEHHOW TpyObl. TennoBon MNOTOK 4Yepe3 UUNMHAPUYECKYHD CTEHKY Mpu
CTaUMOHaPHbIX

FoeTci u Tez- TemnepaTtypbl BHYTPEHHEN U HAPY>KHOWM NoBepxHocTen obpasua, K;

T'paHUYHBIX YCIOBUAX l-ropona onpeacisICTCA U3 COOTHOIICHUA
Tel -Te2
EInIi 2n y (22)
B

dnu dg- BHYTPEHHUI U HApYXHbIV AMameTpbl, M;
| - anuHa obpasua, M.
U3 popmynbl (2.2) MOXHO NOMyYUTb COOTHOLLEHME AN KO3 dULMEHTa TENTONPOBOAHOCTH
A= 10Q oo Ind".  (2.3)
2hZ (Tcl —Tc2)9B
OKcrniepumeHmarbHasi ycmaHoeka
B paHHOM paboTte pgna onpegeneHvs  koadduumeHTa TennonpoBOAHOCTM WCMOMb3yeTcsi MeToq
unnuHgpudeckoro cnos. MNMpuHuMnuanbHasi CXeMa yCTaHOBKM NOKa3aHa Ha PUCYHKE.

6
LmnuHagpuueckun obpasel, U3 uccriegyemoro TennousonsunoHHoro matepuana acbecra 1 pasmepamu B
ds = 27 MM, du = 67 MM n | = 450 MM HageT Ha Kepamuyeckyilo TpyoKy 2. BHyTpu TpyGKM pacnonoxeH

ANEeKTpUYEecKnin HarpesaTenb 3, MOLHOCTL koToporo perynupyetca JIAT- PoM 1 onpegensieTcs no nokasaHusMm
amnepmeTpa A u BonbTMmeTpa V. Obpasel, 00epHYTO LMHKOBaAHHOM XeCTbto 4, 1 ero Topubl TEMMOM30NMPOBaHbI
cnoem matepuana 5. [ins nsmepeHus TemnepaTtypbl BHyTPEHHEN U HapY>KHOW NOBEPXHOCTEN UCMOMb3yeTcs No ABa
TepmomeTpa 6. Tepmo 3[C Tepmonap u3mepsieTcs C NOMOLWbIO noTteHuuomeTtpa Tunallll-63, a ovepegHOCTb
MOOKIIOYEHNss  Tepmonapk  MOTEHUMOMETPYy  OCyLlecTBRseTcs C  nomowpk  nepekmodatens [MTM
(moTeHunomeTpll-63 n nepekntoyatens NTM Ha cxeme He nokasaHbl).

2. MeToauka npoBeAeHUs OnbITOB

O3HaKOMUBLUNCH C OCHOBHbIMW 3NIEMEHTaMM YCTAHOBKW, BKNtoyaloT Tymbnep CETb, npu aTtom gomkHa
3aropeTtbcs namnodka. Perynupysa JIATPom HanpsbkeHue, ycTaHaBnNMBAKOT NO 3afaHuUio npenogasaTens pexunm
Harpesa.

Tabnuua 2.1
IMpoTtokon HabnwageHun
‘ Homep ‘ Homep ‘ I, A ‘ U B til, °C ‘ t12°C ‘ t21, °C ‘ t22, °C ‘
cepun onbiTa




I 100
; »
3 CpegHee >

Il 120
; »
3 CpegHee >

i 100
; »
3 CpepgHee >

lMocne ycTaHOBMNEHMS CTauMOHAPHOIO pexmma TennoobmeHa, O Yem CBUOETENbCTBYET HEU3MeHHasi
TemrnepaTypa BHYTPEHHEN N Hapy>XHOW NOBEPXHOCTEN 0Opasua, OpMeHTUPOBOYHO Yepes 30 MuH ¢ nomoupto MTM
nogkntoyatoT K MMM-63 noovepenHo BCe Tepmonapbl U n3mepaoT BenmunHy Tepmod[C.
VI3mepeHusa NoBTOPSAIOT TpY pasa C MHTEPBANoMm 2 - 3 MUH.
PesynbTaTbl nsMepeHuii 3aHOCAT B NPOTOKON HabnogeHun (tabn. 3.1).
3aTemM M3MepsIoT pexvuMm Harpesa, U B TakOW MOCNeAoBaTeNbHOCTU NPOBOASAT BTOPYIO U TPETbIO cepun
ONbITOB.
Mo okoH4aHuM paboTbl OTKMOYalOT HarpesaTenb Tymbnepom CETb.
Obpabomka pe3ynbmamos UsMepeHus
OnpepenalT cpegHee 3HavYeHUE MapaMeTpoB KaXdowW cepun aKcnepuMeHToB. OnbiTHble AaHHble
obpabaTbiBaloT B criegytoLlemM nopsiake.
Mo nokasaHuAM amnepmeTpa u BoNbTMETPA Haxo4AT TennoBon noTok Q, BT, yepes obpasey,
Q=U-L
OnpepgensoT cpegHne 3HavYeHns TemnepaTyp NoBepxHocTen obpasua.
Mo dopmyne (2.3) BbIMMCNAOT 3HAYEHMS KO3hpuMLMeHTa TENNONPOBOAHOCTM.
Haxopat cpegHekBagpaTMyHyIo OLWMOKY B M3MEPEHUN CUMbl TOKA, NaAeHUs HaNPsSXKeHUs 1 TemnepaTypbl.
Onpegensaiotr  abcomnioTHble U OTHOCUTENbHbIE  MOFPELHOCTU  OMbITHOTO  KoadduumeHTa
TennonpoBOAHOCTU NO CPABHEHMIO C TaBNMYHbBIM 3HAaYEHMEM.
PesynbTaTthl pacyeToB cBOAAT B Tabn. 2.2.



Tabnuua 2.2

[NpoTokon pesynsTaTtoB

Homep Q,Bt | Tei,K | Te2,K | X, BT/(M*K)
cepuu

AbGcontoTHas no-
rpewwHocTb, BT/ (M

3. KoHTponbHbIe BONpoChI

1. NaTb onpegeneHne N3oTEPMUYECKON NOBEPXHOCTU U rpagmeHTa Temnepartyp.
2. laTb onpegeneHne 1 NOACHUTb PU3NYECKNA CMbICH KO3dMLUMEHTA TENNONPOBOAHO-

cTu.
3. B uyém 3aksnovaeTcs 3akoH Pypbe?

4. Kak onpefenuTb TEMNMOBOW MNOTOK Yepe3 MHOTOCIOMHYI0 CTEHKY?
5. Movemy nccnenyemblit 06paseL; MOXHO CUMTaTb GECKOHEYHO ANMUHHbIM?

ColepxxaHue omyema
OT14eT OOJDKEH BKINOYaTb TEOpPEeTUYECKY0 4YacTb, NepeYvyeHb 1 onncaHne Tunos I'IpVI60pOB, npuMeHaeMbIX
npu 3amepe napamMeTpoB, MOPSLOK MPOBEAEHMSI 3aMepoB, pe3yrnbTaTbl U3MEPEHWUN, aHanu3oB, CBEAEHHble B

Tabnuuy, BbIBOAbI.

NMPAKTUYECKASA PABOTA Ne3

Tema: «Pac4ét TennonoTtepb Tennonposogamu npn 6eckaHanbHOM NpoKnagke»
Llenb pabotbl: yrnybrneHve 3HaHUM No Teopun TEMMONPOBOAHOCTU U U3ydYeHWEe METOAMKM pacyéTa

notepb Tenna Tpybonposogamu.
3apgaHus:

1. MN3yuutb TeopeTuyeckne OCHOBLI TEOPUM TENNOMNPOBOAHOCTY.
Wccnepgosath GeckaHanbHyto TennoTpaccy, NPOBECTU 3amepsbl.

2
3. O6pab6oTaTb nony4yeHHbIe AaHHble.
4

MpoaHanuanpoBaTb pe3ynbTaThbl, CAeNaTb BbIBOAbI, MOArOTOBUTL OTYET.

1. TeopeTnyeckme cBegeHusA

Mpu npoknagke TennonposoAa B TIPyHTE MOCrefHUN
npeacraensaet cobon onpegeneHHoe TepMunyeckoe
COnpoTUBMEHME. Tennoson NOTOK HanpaBneH oT
TennoHocutensi(yepea  cTeHky  TpybonpoBoga,  TeMMoOBYH
M30NAUMKI0 U TPYHT)K MNOBEPXHOCTM 3emMnuM W [anee B
oKpyxatowyo cpefgy. Ha pucyHke nokasaH W30nMpOBaHHbLIN
TpybONpoBOA, NMPOMOXEHHbIN B rpyHTe. Ha pucyHKe HaHeceHbl
n30TepMbl, MpeAcTaBnslolmne Ccobon OKPYKHOCTM, LEHTPbI
KOTOPbIX C yMEHbLUEHMEM TemnepaTypbl CMeELLalTCs BHU3 OT
MOBEPXHOCTU 3eMnu. JIMHUKM TennoBoro MoToka CUMMETPUYHBI
OTHOCUTENBHO BEPTUKAIbHOW MNOCKOCTU, MPOXoadaLLen yepes oCb
TpybonpoBoaa, 6epyT Ha4ano y ero NOBEPXHOCTU U BbIXOOAT U3
rpyHTa no
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HopManu K nocrnegHemy. 3agady onpegesieHMs TEPMUYECKOro COMPOTUBIIEHNS TPYHTa B TeOpUKM Tennonepenayu
peLlalT METOAOM «MCTOYHUKA U cToKay. PesynbTupytowas opmyna Popx- reimepa MMeeT creyroLmin Bua:
Rrp/d—- + |f2AK) - 11, (3.1)
rp 2a9Arp [ du \du/ v
roe Rip - TepMuMyecKkoe COMpOTMBIIEHME TPYyHTa, BK/OYasi BHELLHEE TEepMUYECKOe COMpOTUBMEHWE OT
rpyHTa K Bo3ayxy, °C/(Bt/m);
Arp - TennonpoBoAHoCTb rpyHTa, BT/(M2-°C);
dx - HApYXXHbIN guameTp u3onauum, m.
OkBuBaneHTHas rnybuHa 3anoxeHunsa .k onpegenserca no opmyne
Jlsk = h + Xep/a, (3.2)
raoe h - rmybuHa 3anoxeHusa Tpybonposoaa OT NOBEPXHOCTM 3eMMU 0 €0 OCU, M;
a - K03 PULMNEHT TENNOOTAAYN OT NOBEPXHOCTN 3eMNU K Bo3ayxy, B1/(m-°C);
Arp/a - 3KBMBaneHTHas TOMWMHA CNOsi FPyHTa, 3aMEHSIOLWEro BHELUHEE TEepMUYECKOe COMNPOTMBIIEHME
MaccuBa, M.
Mpwn goctatouHo 6onbLuon rnybuHe 3anoxeHusa Tpybonposoaa (npu2K” = 2 owmnbka coctaBnseT 5 %) 6e3
CyLecTBEHHOM norpeLHocTy dhopmyna (3.1) moxeT BObiTb ynpoLleHa
Arp In 4%3kK,
®2aflTrp  du
Tennonotepu yepes
OecKaHaIbHOM IIPOKJIAJIKE B PYHTE HAXOAT 110 CIepyromeil popmysie: 130/MPOBaHHbIN TENNONPOBOA,
OTHECEHHble K MeTpy AJINHbI,

npwu

mg M1 Y -X- 1pM+—" 1 4ok, 22,72 (le *2nflep
du

roe Ts, tH - CpeaHas TemnepaTypa TennoHOCMTENS U HapYyXXHOro Bo3ayxa, °C;

Ai - TennonpoBoAHOCTbL i-ro crnos nsonsaunu, B1/(mM-°C);

dm, diB - Hapy>XHbIi U BHYTPEHHWUIA AaMeTpbl i-ro Cros U3onauum, M.

Mpn pacdeTax BHeELLIHee TEpPMUYECKOE COMPOTUBIIEHWE YAcTO He Y4WUTbLIBAKOT, B TakOM Ccryyae 3a
pacuyeTHyto TemnepaTypy NPMHUMAalOT TeMNepaTypy rpyHTa Ha riybvHe 3anoxeHus Tennonposoaa.

Mpn GeckaHanbHOW NpOKMagKe ABYX MapanmenibHbIX UM HECKOMbKMX TEMNONPOBOAOB TemnepaTypHble
nons oTAenbHbIX TEMnnonpoBOAOB CKMaAbIBalOTCA WM TennoBble NOTOKM B3aumogencteytoT. Ecnu  ogwH
Tennonposog umeeT Gonee BLICOKYIO TeMnepaTtypy, Yem BTOpOM, TO Te- MIOoNoTepu BTOPOro Tennonposoga byayt
YMEHbLLUEHbI, a NP1 BONbLUOK pasHuLe TeMnepaTyp BTOPOM TENNonpoBoA BoobLe MOXET HE UMETb TeNnmnonoTepb.
[ns pacdeTta TennonoTepb nNapannenbHbIX TEMNONPOBOAOB Npy BeckaHanbHOM NPOKNaake B rPyHTE MCMONb3YHT
MPUHLMN HAaNoXeHnsa TemnepaTypHbIX NoMnewn, co3gaBaeMblX KaXKabiM TeNIonpoBOAOM OTAENbHO.

Ons yyeTa B3aMMHOIO BRMSAHMSA MapannenbHO MPOSIOXKEHHbIX TEMMoNpoOBOAOB BBOAUTCS YCNOBHOE
gononHutensHoe Tepmnyeckoe conpotueneHve RO. Mpu 6GeckaHanbHOM NpoKagke ABYXTPYOHbIX TEMMONPOBOAOB
3TO CONPOTUBIEHNE onpegensieTcs no opmyne

R021-nJ1 + (1), (3.3)
24N rp u
'ae b- ropnsoHTanbHoOe paccTtosHue Mexagy ocamun Tpyo, m;
h - rnybuHa 3anoxeHusa Tpybonposoga OT MOBEPXHOCTU 3eMin A0 ero Ocu, M.
Tennonotepn AByxTpybHOro TennonpoBoga npu ©OeckaHanbHOM MNPOKNagke paccyUTbIiBaKOTCA MO
cnepyowmum hopmynam Ans Nnepeoro n BToporo TpybonpoBogoB COOTBETCTBEHHO:

Q' (’l‘x - tH) Rz - (Tz - (3'4)
1 =
mA2— 20 (.- t,)R! - CT;
0z rae 71 n 72- TemnepaTypa TennoHOCUTENS B MEPBOM M BTOPOM TpyGonpoBoaax,
OC;
th — HapyxHasa TemnepaTypa, NpMHUMaemMasi paBHOW eCTECTBEHHOW TeMnepartype rpyHTa Ha rinybuHe ocu

TennonpoBoaa;
R1, R2 - TepMuyeckue COMpPOTUBIIEHNA MEPBOro 1 BTOPOro TpyGoMnpoBOAOB, BKMOYAOLIME TEPMUYECKoe
COMPOTUBIEHNE U3OMSALUN U TPYHTA, T. €.

1 1 4h
=Iyns + % =/ ATN7T * ?27i~"7r
ara 2Tblp au
' ' " (3.5
O6Lwme TennonoTepun paBHbl CyMMe TeNnonoTepb NepsbiM U BTOpbIM Tpybonposogamu Q = Qi + Q2, (3.6)

Mpumep. OnpenenuTb TEMNONOTEPU ABYX W30NMPOBAHHLIX TEMSOMNPOBOAOB, MPOSOXEHHbIX B TPYHTE.
OnameTpbl Tpybonposogos 325x8 mm. TonwmHa msonsumm nepsoro Tpyéonposoga 100 mm, BTOporo - 60 MM;1us=
0,09 BT1/(m-°C); rnybuHa 3anoxeHuns 8o ocew Tpybonposo- 0oB0,96 M. PaccTtosiHne mexay ocsimn TpybonpoBoaoB
0,65 m. TemnepaTypa TennoHocutensa B nepeom Tpybonposoge 11 = 90 °C, Bo BTopoM - T2 = 50 °C. TemnepaTtypa



rpyHTa Ha ocu 3anoxeHus Tpybonposoaos = 5 °C, Xrp= 1,7 B1/(m-°C).
PeweHue

— PaccuntbiBaem Tepmuyeckue conpoTmBneHms Tpybonposogos no gopmyre (7.5)

1 ©'525 1 4°0.96 nor °c

RI“2e3 140,09 0J25*2-3,14 -1,7'" 0,525 “ 1,035 E77m’

1 0,445 1 4 m0,96 °C

1?, = In b In SN Jr47: P— _
2-3,14-0,09 0,325 2-3,14-1,7 0,445 B1/m

YcnoBHOE JOMONMHUTENBbHOE TeEpMUYEcKoe conpoTuareHne (no gopmyne (7.3)) paBHo

1 /2 m 0,96\? °C
R®~2+3,14m0,09 73"+ 0,65) “ 0197 Br/rin

Onpepnensem Tennonotepu Tpydonposogamu no doopmyne (7.4):

(90 - 5) m 0,758 - (50 - 5)0,107 B

0= = 7711—m

4 1,035 m 0,758 - 0,1072 ™M’
(50 - 5) + 1,035 - (90 - 5)0,107 BT

v 1,035 m 0,758 - 0,1072 -4848l—,
O6wme notepu coctaeaT (no dopmyne (7.6))

Q= 0Q1+0Q2= 7711 +48,48'= 12550 — . m
Onpeaenum Tensonotepy 6e3 ydeTa B3aMMHOMO BUsiHWS TPYGONPOBOAOB, T. €. NPU pasaenbHoOm
npoknaake
T, —t1 90 — 5 BT T2 — th 50 — . B Br
o 217035 - _%2,“}3 Q= =73 3=
0=0Q7+02=82.18% 50,37 = 141,5 —,

Mpn coBMECTHOM NpOKMNagKke TENMornoTepM MeHbLUE U COCTaBMSAOT OTCYMMapHbIX Tenso- MoTepb
OAMHOYHBIX Tpy6 125,59/141,5400 % = 88,8 %.

2. KoHTpOnbHbIe BONPOCHI

1. Kakum o6pa3om HanpaBneH TenmnoBoW MOTOK OT GeckaHanbHO MpPOSIoKeHHOro TpyGonpoBoaa
(pucyHoK)?

2. YUT0 Takoe akBMBaneHTHas rnybuHa 3anoxeHmsa?

3. Kak onpepensietcs TepMUYeckoe COMPOTWBIEHWE TPyHTA B 3aBUCHMOCTM OT FNyGUHbI 3amnoXeHus
Tpybonposoaa (doopmynbl)?

4. Kak onpepgensioTca Tenmnonotepyu 4Yepes M30NMPOBaHHLIN Tensonposoa npu 6ecka- HanbHoOM
npoknazgke (dopmyna)?

5. Kak onpegenstoTca TennornoTepu Yepe3 [ABYXTPYOHbIi  M30MUPOBaHHLIA  TENNONPOBOA  Npu
BeckaHanbHOM Npoknaake (dopmyna)?

6. K yemy npuBOOMT B3aUMOAEWCTBME TEMMOBLIX MOTOKOB [OBYX MapannenbHblx 6Gecka- HanbHO
NPOSIOXEHHbIX TENONPOBOAOB?
7. Kakne Bugbl Npoknagku TenonpoBogoB Bbl 3HaeTe?
8. Kakne 13 Hux Hambonee nepcnekT1BHbI?
CodepxaHue omyema
OT4eT OOMKeH BKNOYATh TEOPETUYECKME OCHOBBLI TEOPUW TEMMOMNPOBOAHOCTMU, pPe3ynbTaThl MPOBEAEHHbIX
3amepoB Ha beckaHanbHOM TennoTpacce, 06paboTaHHble AaHHbIE, aHaNWU3 pe3ynbTaToB, BbIBOObI.
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2.2. ®opMbl NPOMEXYTOYHON aTTecTauumn

Bon POCHbI K 3a4eTy:

. MpeumyLLecTBO aBTOHOMHOIO TENMNOCHABXEHUS.

. MeToauka cpaBHUTEMbHbBIX PACYETOB AKOHOMUYECKON 3(PEKTUBHOCTH.
. Bbibop TennoreHepartopa.

. TpeboBaHMs kK COBPEMEHHbBIM TEMMOoreHepaTopam.

. Buabl TennoBbIX Harpys3ok.

. OnpegeneHne MakcMMarbHbIX Pacxo4oB TEMMOThI HA OTOMNMEHME.
. OnpegeneHne makcMMarbHbIX Pacxo4oB TEMMOThl HA BEHTUMALMIO.
. OnpegeneHne cpegHux pacxogos Tennotsl Ha BC.

. OnpepeneHne makcmanbHbIX pacxogoB TennoTel Ha BC.

. OnpepeneHne cpegHnx pacxofoB TEMMOThl HA OTOMMEHNE.

. OnpepeneHne cpegHnx pacxofoB TENMOTbl HA BEHTUMALMIO.

. OnpepeneHne cpegHen Harpy3sku Ha [BC B neTHuiA nepuog.

. OnpepeneHne rogoBbIX pacxofoB TEMMOThl HA OTOMMEHME.

. OnpepeneHne rogoBbIX PacxOA4oB TENMOThl HA BEHTUMALMIO.

. OnpegeneHne rogoBbix pacxofoB Tennotsl Ha BC.

. BapuaHTbl cxem y3noB razonpoBoHbIX BBOAOB.

. BogHo-xnmuueckuin pexunm.

. PaclumputeneHble 6akn membpaHHoro Tuna

. Nopbop ceTeBbIX HACOCOB.

. Moabop LMPKYNSLMOHHBIX HACOCOB BTOPUYHOIO KOHTYpa.

. HasHaueHune nepemblykn C TPEXXOLOBLIM KranaHoM.

22 .BbnoyHo-MoaynbHblE KOTErMbHbIE.

23.
24,
25.
26.
27.
28.
20.
30.

MokBapTMpHOE OTOMMEHNE.

Buapl kamep cropaHusa TennoreHepaTopos.

Cucrtema «Tennbiv Non».

ABTOMaTU3aLUA aBTOHOMHbIX KOTESbHbIX.

KoHTponb TemnepaTypHOro pexxuma B KOTe.

Buabl cuctem otonneHus (eCTeCTBEHHas U NPUHYOUTENbHASA LUPKYNALNS).
CINI gna aBTOHOMHOrO TeMMOCHabXeHWS.

TpaHcnopTtupoeka CI1I.

3. MeTopuyeckue maTepuansl, onpegensowme npoueaypbl OLleHUBaHMA 3HAHUMNA, YMEHUN, HABLIKOB U
(vnu) onbiTa AEATENLHOCTU, XapaKkTepusylLwume npouecc hopMMpoBaHUA KOMNETEHLIMA

3.1. XapaktepucTuka npoueaypbl TEKYLLEN U NPOMEXYTOYHOM aTTecTauum no gUCLUNIIMHe

Tabnuua 5
MepunoanyHoOCTL N Buas! Cnocob y4yeTta
Ne HanmeHoBaHue cnoco6 npoBeneHus MeTtoabl nHAMBUAYarnbHbIX
BbICTaBnsAeMbIX o

n/n | oueHOYHOro cpeacTBa npoueaypbl oueHMBaHus oLIeHOK LOOCTUXEHUHN,

oLeHMBaHuUs oby4arowmxcs
1. |3agaum ans pelweHus Ha |cucTeMaTUYeCKM Ha 3KCMEepPTHbLIN Mo natnbannbHoi  |paboyas KHXKKa
NPaKTUYECKNX 3aHATUSAX  [MPaKTUYECKMX 3aHATUSAX / LKane npenogaesarens

YCTHO

2. |MpomexyTo4vHas

3aueTy

aTTectauna — BONpocChbl K

Mo naTnbannbHoOM
LwKane

MO OKOHYaHUM U3YYEHUS!
ANCUMMNMHBI/ YCTHO U
NUCbMEHHO

3KCNEepTHbIN

3ayeTHas BEOOMOCTb,
3a4eTHas KHMKKa

3.2. Kputepum u WiKana oueHUBaHUA pe3ynbTaToB U3YYeHUSA OUCUUNIIUHBI BO BPEeMs 3aHATUMN (TeKyLwumn

KOHTPOIb ycneBaeMocm)

KpMTepMVI oueHnBaHuUA 3agayd Ansd peweHus Ha NpakTU4eCKUxX 3aHATUAX

Tabnuua 7
LLikana oueHMBaHuA Kputepumn oueHkun Kon-so
purep 6annos
«OTnnYHO» BbICTaBNSAETCHA CTYAEHTY, ECN OH UCYepMbIBaKOLLE, NOCneaoBaTeNbHO, YETKO U (76-100)
NOrMYecKkn CTPOMHO M3naraeT maTtepuarn, YMeeT TEeCHO yBsA3blBaTb TEOPUIO C 6annos
NpaKkTUKOW, UCMoNb3yeT B OTBETE MaTepuan MoHorpaduyeckon nutepatypbl,
npaBUIIbHO obocHoBbIBaeT NpuHATOE pelleHne, Bnageet PasHOCTOPOHHUMMU
HaBblkaMu 1 npnemMamiu BbINOJNTHEHNA NPAKTUYECKNUX 3adau.
«XopoLlo» BbICTABNAETCA CTYyAEHTY, eCnM OH Mo cywecTBy wu3naraetr Matepuan,|(51-75) 6annos

npaBUIIbHO npuMeHdaeT TeopeTnyeckme nonoXexHunsa npun pelweHunn
npakTn4yecknx BOMPOCOB W 3apad, Bnageet HEeoOXOANMBbIMW HaBblkaMu W©




npnemMamMmm nUx BbliMNOJTHEHUA. 3HaeT Hanbornee BaXHble 3aKOHOMEPHOCTU

«Y[LOBNETBOPUTENBHO» BbICTABNSIeTCH CTYAEHTy, €eCnMu OH MWMeeT 3HaHWs TOmnbko OCHOBHOro|(31-50) 6annos
MaTepuana, Ho He YCBOMN ero aeTanei, fonyckaeT HETOYHOCTM, HeJOCTaTOUHO
npaBunbHble POPMYNMPOBKU, HAPYLLEHUS NOTMYECKOW MOCNEA0BATENBHOCTU B
U3NOXEHUN MPOrpaMMHOr0 MaTtepuana. 3HaeT nepedyeHb HauGonee BaXHbIX
KaTeropuii, OCHOBHblE HampaBneHWsl B3aUMOLENCTBUA YKa3aHHbIX KaTeropuid.
YmMeeT onpefensitb cMbicr. BrnageeT ocHoBHbIMKM MeTodamu criocobamu u
cpefcTBamu NonyyYeHusl, xpaHeHus, nepepaboTku UHOpMaLnK.

«HeypnoBnetsopuTenbHO» | BbICTaBnseTC  CTYAEHTY, KOTOPbIW He 3HaeT 3HauuTenobHon 4actu| (0-30) 6annos
nporpaMMHOro mMartepuana, AonyckaeT CyLeCTBeHHble OLWNOKN, HeyBEePEeHHO, C
6onbLIMMKN 3aTPyOHEHNSAMU OTBEYAET Ha NPaKTMKOOPUEHTUPOBAHHbIE BOMPOCHI.
Kak npaeuno, oueHKka «Hey[oBneTBOpMTENbHO» CTaBUTCH CTyAEHTaM, KoTopble
He MOryT npogorkuTb obyveHne ©6e3 [JONOMHUTENbHBIX 3aHATUA  NO
COOTBETCTBYIOLLEN ANCLMUMINHE.

O6LwWue KpUTEepUM M WKana oueHMBaHUA pe3ynbTaToB AN AONyCKa K NPOMeXyTO4YHOW aTTecTauum
Tabnuua 8

HanmeHoBaHuMe oLeHOYHOro cpeacTBa BannbHasa wkKana

1. | 3agaun ans peleHust Ha NPakTUYECKUX 3aHATUAX 0-100 6annos

WToro: 100 6annos

MakcumanbsHoe konuyectBo BannoB 3a cemectp — 100. Oby4varowmics AonyckaeTCss K dK3ameHy npu
ycnosuun 51 n 6onee HabpaHHbIX 3a cemecTp 6annos.

3.3. Kputepum 1 Wwkana oueHUBaHUA pe3ynbTaTOB U3YyYEeHUSA OUCLUNITMHBI HA NPOMEXYTOYHOM aTTecTaumm

OcHoBaHMEM [OJNisi onpedeneHusl OUEHKM Ha 3K3aMeHax CyXXWT YpOBEHb OCBOEHWSI 0byvaroLmmucs
maTtepuana u opM1poBaHUS KOMNETEHUMIA, NPeaYCMOTPEHHbIX NMPOrpaMMoit y4eBHOM ANCUMNIUHDI.

YcneBaemoCTb Ha 3a4eTe OnpeaenseTcs OLeHKaMn: «3a4TEeHO», KHE 3a4TEHO».

OLeHKy «3a4TeHo» nony4vaeT oby4varoLmMincs, OCBOMBLUNIA KOMMETEHUMN ANCUUNIINHBI HA BCEX dTanax ux
dopmupoBaHma Ha 51-100 %, nokasaBLWiA BCECTOPOHHEE, CUCTEMATMYeckoe M rnybokoe 3HaHue y4ebHoro
matepuana, ymeHve cBoOOAHO BbIMOMHATH 3a4aHWs, NPEedyCMOTPEHHble paboyeri NporpaMMON, YCBOWBLLMWN
OCHOBHYH 1 03HAKOMIIEHHBIV C JOMNOMHUTENBHOW NUTEPaTypoO, pEKOMEHAOBaHHOW NPOrpamMmmMoi.

OueHKY «He 3a4YTeHOo» rnofy4yaeT oby4aloniAcs, OCBOUBLLUMNIA KOMMETEHL MU ANCLMNIUHBI Ha BCEX aTanax
nx popmMmpoBaHnsi MeHee Yem Ha 51%, obHapyxuBLemy nNpobenbl B 3HaHMSAX OCHOBHOro y4ebHOro marepuana,
OOnycTMBLUEMY NPUHUUNMANbHbIE OLUMOKKU B BbINMOSIHEHUN NPEAYCMOTPEHHbIX paboyen NnporpaMmmon 3agaHui.

LLikana oueHMBaHNA pe3ynbTaToB

Tabnuua 9
MpoueHTHas WwkKana OueHkKa B cucteme:
(npu ee ncnonb3oBaHWUK) «3a4YTEHO - He 3a4TeHO»
0-50% He 3a4yteHo
51-100% 3ayteHo
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YTBEPXXOARKO
Oupektop domnunana Pro0yY BO «Caml MY»
B . benebee Pecnybnuku bawkoptocTaH

« »

J1.M. MhaxopgoBa
20 .

[ ononHeHnA N N3MeHeHus K pa60'~|e17| nporpammMme AuCcUumMnIiInHbI (Mo.qynﬂ)

B51.B.[1B.01.02 «<ABTOHOMHOE€ TennocHabxeHue»

no HanpaeneHuto nogarotoBkn (cneuymansHoctn) 08.03.01 «CTpouTenbCTBO» MO HaMpaBreHHOCTU (Npodunio)

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

B paGouyto nporpaMmMy BHOCATCA criefyloLume 3MeHeHus:

Pa3paboTynk JONOMHEHUN U U3MEHEHWIA:

(BOMKHOCTb, CTENEHb, YYEHOe 3BaHME) (mognuce) (PN0O)
JononHeHnsa n nameHeHus paccMoTpeHbl 1 040BpeHbl Ha 3acegaHumn Kadeapbl « » 20 r.,
npoTokon Ne
3aBepytowmin kacdeapon

(cTeneHb, 3BaHWe, NOANMCh) (PN0O)



AHHOTauusa paboyen NnporpamMmmMbl OUCLUNTIUHBI

B51.B.[1B.01.02 «<ABTOHOMHOe TennocHabxeHune»

Koa n HanpaBneHue noarotoBku
(cneumnanbHOCTDL)

HanpaBneHHoCTb (Nnpocmnb)

08.03.01 CtpoutenbcTBO

MpunoxeHwne 3

TennorasocHabxeHue U BeHTUNALUA

Keanudukauusa 6akanaBp
®dopma obyyeHus O4YHas
Nop Havyana noAroToBKU 2021
Bbinyckarowan kacpegpa CtpoutenscTBo
Kadeapa-paspaboTumk CtpouTtenscTBo
O61bem AgMcumnnnuHbl, 4. / 3.e. 7212
dPopma KOHTpOA (NpomexyTovHas
aTTectauus) 3aver
Yac. | Nek. Na6. MpakTnu.
CemecTp 3 e. 3aH., 3aH., 3aH., KCP CPC KoHTponb | ®opma KOHTponA
l yac. yac. yac.
7 7212 8 - 16 2 42 4 3a4yet
WTtoro 7212 8 - 16 2 42 4 3a4yet
VHMBepcaanble KOMNeTeHUunn:
He NpeaAyCMOTpPEeHbI y‘-leGHblM niaaHoOM
O6wenpodeccrnoHanbHbIE KOMNETEeHUUU:
He NpeAyCMOTPEHbI YY4EOHbIM NiaHoOM
MpodeccrmoHanbHbIE KOMNETEHLUU:
MK-1 Cnoco6HocTb Kk pa3paboTke paboyei JOKyMEHTaLMN CUCTEM OTOMMEHUS, BEHTUNSALUN U KOHAULNOHMPOBAHUS

BO3ayxa

MO-1 MK- | OcywecTtBnsieT paspaboTky paboyen 4OKYMEHTaLMN CUCTEM OTOMNMEHNUS, BEHTUMNSALMMN U KOHAMLMOHUPOBaHUS
1

BO3ayxa

MK-4 CnocoBHOCTB K BbIMOMHEHWIO CeumarnbHbIX pacyeToB Ans MPOEKTUPOBAHWSA PELLEHNIN KOTENbHbIX, LEeHTPanbHbIX

TENJIOBbIX MYHKTOB, MalbIX TennoaneKTpou.eHTpaneVl

MO-1 MK- | BbiNonHsieT rugpaenmMyeckue pacyeTbl, pacyeTbl TEMNMOBLIX CXeM C BbiIGopoM 060pyaoBaHUs ANs NPOeKTUPOBaHNS
4

peLleHn KOTeNbHbIX, LEeHTPasnbHbIX TEN0BbIX MYHKTOB, MalbIX TENMO3NEKTPOLIEHTpanemn

Cop,epmaHme OncUMnIinHbl OXBaTbliBaeT Kpyr BONPOCOB, CBA3aHHbIX C aBTOHOMHbIM TennocHabXeHneMm.

MpenofjaeaHve AUCLUMNIMHBI NpedycmaTpuBaeT cregylowne opMbl opraHusaumy yyeGHOro npolecca:
nekumn, NpakTUYeckne 3aHATUS, caMoCcTosATeNbHas paboTa cTyaeHTa.

I'IporpaMMO|7| oncumninuHbl npeayCcMoTpeHbl cnenywmne Buabl KOHTPOMA! TeKyLLI,MVI KOHTPOJ1b yCneBaeMoCTun
B (bopme 3agad and peweHna Ha npaktn4eckmnx 3aHATUAX 1 I'IpOME)KyTO‘-IHbIIZ KOHTPOIb B (bopme 3ayeTa.




