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

VHMBepcaanble KomMneTeHUunn

Tabnuua 1
HaumeHoBaHue
KaTeropum Kopn HanmeHoBaHue Koa n HanmeHoBaHue nHgukaTopa PesynbTaTthbl
(rpynnbl) KOMnNeTeHLumn KOMMeTeHuuun AOCTUXEHUSA KOMNEeTeHUUNn obyueHus
KOMMNeTeHunn
He NpeAycMOTpeHbl y4e6HbIM Ny1IaHOM
O6wenpodeccnoHanbHblie KOMNEeTeHUUn
Tabnuua 2
Kop HanmeHoBaHue Koa n HaumeHoBaHMe nHAMKaTopa AOCTMKEHUSA PesynbTaTthbl
KOMMEeTEHLUK KOMMNeTeHLMmn KOMMeTeHUnmn obyyeHus
He NpeayCcMOTpeHbl yY4eOHbIM NNaHoOM
MpodeccuoHanbHbIe KOMNETEHLUN
Tabnuua 3
Kopn HanmeHoBaHue Ko n HaumeHoBaHWe nHANKaTopa AOCTUXKEHUSA PesynbTaTthbl
KOMNeTeHLUn KOMNeTeHuun KOMNeTeHuumn obyueHus
He NpeayCcMOTpPEHbl yYeOHbIM NNaHoOM
2. Mecto aucumnnuHbl (Moayns) B CTPYKType o6pasoBaTenbHON NporpaMmbI
MecTto gucuunnuHel B CTPYKType obpasoBaTenbHON NporpaMMbl: 0bs3aTenbHas 4acTb.
Tabnuua 4
Kop MpepwecTtBytowme MapannenbHO ocBaMBaeMble n
ocneaylouwme AUCLUUNIUHDI
KOMMNeTeHLnmn ANCLMNITUHBI ANCLMNITUHBI
OriK-3 TeopeTnyeckass MexaHvKa; CTpouTtenbHble matepuansi; OCHOBbI 3MIEKTPOTEXHUKM U
MrxeHepHasa reonoruns OCHOBbI TEXHWYECKOW MEXAHUKN | 3MNEeKTPOCHabXeHWs:;
MexaHuka XngKkocTu 1 rasa;
OcCHOBbI apXUTEKTYPbI U CTPOUTENBHBLIX
KOHCTPYKLMIA
OriK-4 [paBoBegeHue; OCHOBbI 311EKTPOTEXHUKM U
MHxeHepHas reonorus; 3MeKTpoCcCHabXeHus;
MHxeHepHas reogesus OCHOBbI apXMTEKTYPbl 1 CTPOUTENBHBIX
KOHCTPYKLWN;
OpraHunsauns CTPOUTENbLHOTO
npou3soAcTBa
Or1K-6 TeopeTnyeckas MexaHuka OCHOBbI TEXHWYECKOM MeXaHukn | TexHonormyeckme npouecchl B
CTPOUTENbLCTBE;
OCHOBbI 3MEKTPOTEXHUKM U
3MeKTpoCcCHabXeHus;
OCHOBbI apXMTEKTYPbl 1 CTPOUTENBHBIX
KOHCTPYKLMI

3. O6bem AUCLUMNNMHBI B 3a4€THbIX eAWHULIAX C YKa3aHWeM Konu4vecTBa akageMuyeckux 4acos,
BblAeNeHHbIX Ha KOHTaKTHyt0 paboTy obyuarowuxca ¢ npenogaBarenem (No BUAaM y4eOHbIX 3aHATUI) U
Ha caMmocToaTenbHyl paboTy obyuarowmuxcs

Tabnuua 5
Bup yyebHou paboTbl Bcero yacoB Kypc 2
AyauTtopHasi KOHTaKTHasa paboTa (Bcero), 6 6
B TOM uucre:
neKumoHHble 3aHaTus (J13) 2 2
nabopaTopHble paboTbl (JIP) 0 0
npakTnyeckue 3aHsatusa (M3) 4 4
BHeayauTopHas KoHTakTHas pabora, KCP 3 3
CamocTtosiTenbHas paboTa (Bcero),
B TOM Yucne: 95 95
MOATOTOBKA MYJIbTUMEIUNHON PEe3eHTaLUU 25 25
TO/IrOTOBKA K NPAKTHIECKHUM 3aHATHAM, BEINONHEHHE 40 40
COOTBETCTBYIONIVX 3aJaHUI
[IOJI'OTOBKA K YCTHOMY OITPOCY 30 30
MpakTuyeckue 3aHATUA, MpakTuyeckue 3aHATUA,
®DopMbI TEKYLLIEro KOHTPONS ycneBaeMocTy
KOHTponbHasA paboTa KOHTponbHasA paboTa




®DopmMbl NPOMEXYTOYHOMW aTTecTaumum 3ay4eT, KOHTpoOIibHas paboTta 3ay4eT, KOHTpoOJibHas paboTta
KoHTponb 4 4
UTOIO: vac. 108 108
UTOIO: 3.e. 3 3

4. CopepXaHue QUCLMNIUHLI, CTPYKTYPUPOBaHHOE NO TemaMm (pasfaenam), ¢ yka3aHMem OoTBEAEHHOro Ha
HUX KONMYeCcTBa aKageMUYEeCKUX YacoB M BUAOB Yy4YEOHbIX 3aHATUI

Tabnuuya 6
Ne HaumeHoBaHue paanena Buabl y4eO6HOW Harpy3ku U X TPyA0EeMKOCTb, Yachbl
pasgena AUCLIMNIUHbBI ns ne ns3 CPC KCP Kowr- Beero
ponb yacoB
1 TeﬂJ'IOBJ'Ia)KHOCl'HbIVI 1 BO3AYLUHbIN ) ) 23 1 1 27
pexumbl 3gaHni
2 TennocHabxeHne - 2 23 - 1 26
3 BeHTunaumsa - 2 23 - 1 26
4 "a3ocHabxeHne - - 26 2 1 29
UTtoro: 0 4 95 3 4 108
4.1. CogepxaHue NeKUMOHHbIX 3aHATUN
Tabnuua 7
Ne HaumeHoBaHue CopaepxxaHue nekuum . Kon-
n3 paanena Tema nekumu (nepeyveHb OUOaKTUYECKNX eOUHNLY; BO
paccmaTpuBaeMbIX MOATEM, BONPOCOB) YacoB
Kypc 2
1 | TennoenaxHocTHbIM | MukpoknumaT nomeLleHns lMoHamue «Mukpoknumama» rnomeweHus. Cuctemsl 2
1 BO3OYLUHBIN NHXeHepHoro obopyaoBaHUS Ansi CO3aHns u
peXunmbl 3gaHni obecneyveHnss 3agaHHOr0 MUKPOKNMMaTa NoOMeELLEeHNIA.
TennosawumHbie ceolicmea HapyXHbIX 02pax0eHul.
BnusiHue sHewHUX ¢hakmopos Ha mernno3auiumHble
ceolicmea ozpaxdeHull. YpaBHeHWe TenmoBoro 6anaHca,
onpegeneHue TennoBonM MOLLHOCTU CUCTEMbI OTOMMEHMS.
TennonocTtynnexus B nomelleHuns. OnpegeneHve
TENnnonoTepb 30aHNS NO YKPYNHEHHBbIM N3MEPUTENSM,
NOHATUE yAENbHOWN TENNOBON XapaKTEPUCTUKUN 34aHUS.
BrnivsiHne pasnunyHbix oakTopoB HA MUKPOKIMMAT,
TennoBoy 6anaHc NOMELLEHMS U TENOBYH MOLLHOCTb
CUCTEMbI OTOMNEHNS
UTtoro 3a cemecTtp: 2
WUroro: 2
4.2. CogepxxaHue nabopaTopHbIX 3aHATUN
Tabnuya 8
Ne | HammeHoBaHue HanmeHoBaHue Conepixanme naboparopHoi pasoTb' Kon-
9 (nepeveHb AMOAKTUYECKMX €OUNHNLL: BO
np pasgena na6opaTopHou paboTbl
paccMaTpvBaeMbIX NOATEM, BONPOCOB) YacoB
He NpegyCcMOTpPeHbI YY4eOHbIM NiaHoM
4.3. CoaepxaHue NpakTU4eCKUX 3aHATUI
Tabnuuya 9
CopepkaHue NpakTU4YeCKOro 3aHATUSA Kon-
Ne | HanmeHoBaHue Tema npakTuyeckoro .
n3 pazgena 3AHATUS (nepeveHb AMAaKTUYECKUX €OMHULL: BO
paccMaTpuBaeMbIX NOATEM, BONPOCOB) YacoB
Kypc 2
1 | TennocHabxeHne | YcrnoBHoe TOMNNBO XapakTepucTukm Tonnmea. PacyeTt pacxoga Tonnmea. 2
YcnoBHble 0603Ha4YeHMs B MocTpoeHne bparmMeHTa MOHTaXXHOM CXeMbl TEMNIOBOW
cucTeme TennocHabxeHns cetn
PacueT pacxonoB Tenna Ha OnpegeneHne pacxoga Tensa Ha BEHTUNALMIO U ropsiyee
BEHTUNALUMIO U ropsiyee BOAOCHabXeHne cornacHo 3aJaHus, Bbi4aHHOMO
BOOOCHabXeHune. MHOUBMAYANbHO.
PacueT pacxonoB Tenna Ha OnpegeneHune pacxoda Tenna Ha oTOMMeHne cornacHo
oTonneHue. 3ajaHus, BblAAHHOTO MHAUBUAYArbHO.
MexaHunyeckun pacyeT Moa6op M-06pasHbIx KOMNEHCATOPOB TEMSIOBOW CeTH AN
3N1EMEHTOB TEMNIOBLIX CETEN. pasnuyHbIX AMameTpoB Tpybonposoaa
MexaHuyeckuii pacyeT Mog6op TonwmMHbI TENOBOW N3onAumMM Tpydonpoeoaa
3/1IEMEHTOB TEMJIOBbLIX CETEW. TENIIOBOM CETU COMMacHO 3aaHus, BbI4AHHOMO
MHONBMAYANbHO.
2 | BeHtunsauus Pacxoga npuTo4Horo n OnpepeneHne pacxofda NPUTOYHOMO U yaansiemoro 2
yaansiemMmoro Bo3ayxa BO34yXa 13 NOMELLEHNS KYXHU




PaswmelyeHve obopyaoBaHus; | Pa3melleHne BEHTUNSLMOHHOIO 060pyAOBaHUs Ha nnaHe
pasBoAKa BO34yXOBOAOB B BepTkamepbl. Pa3Boaka BO34yxOBOAOB MO NOMELLEHUSAM
30aHuK 30aHus
KoHcTpyunpoBaHue cuctem MocTpoeHne akcOHOMETPUYECKON CXEMbI CUCTEMbI
BEHTUNAUUN BEHTUNALNM
OnpepeneHve ceyeHun AspoanHaMmyeckmin pacyeT BEeHTUMSLMOHHON CUCTEMbI
BO3yXOBOAOB COrMacHO 3agaHus, BbiAAHHOIO MHAMBUAYANbLHO.
UTtoro 3a cemectp: 4
Utoro: 4
4.4. CogepxXaHMe CaMOCTOATEeNbHOM paboThbl
Tabnuua 10
Ne n/n HanmeHoBaHue Bupa camocTosiTtenbHOM paboThbl CopepxkaHue paboThbl Yacos
pasgena (nepeyeHb paccmaTpMBaeMbIX
AVNOAaKTUYeCKUX eAUHUL: NOATEM,
BONPOCOB)
CemecTp 4
1 TennoBnaxHOCTHLIN 1 [MOArOTOBKA MyNbTUMEONNHON MoaroToBKka Npe3eHTauUun No TeMe 3aHATUS. 10
BO3AYLUHbINA PEXUMbI  |Npe3eHTaumm
30aHun
2 TennocHabxeHune NOAroTOBKA K MPaKTUYECKUM 3aHATUAM, |[loaroToBka 3agaHns AN BbIMONHEHNUS! 10
BbIMONTHEHNE COOTBETCTBYHLLMX pacyeToB Mo TEME 3aHATUS.
3agaHun
3 "a3ocHabxeHne nogroToBKa K yCTHOMY Onpocy MogroToBKka BOMNPOCOB MO TEMAM NEKLUA U 10
NPaKTU4ECKNX 3aHATUI NO TeMe
"a3ocHabxeHne".;; beiTtoBoe 1
KOMMyHanbHo-6yToBOe noTpebneHue rasa,
pacueT Konm4yecTBa rasa. OnpegeneHuve
yncna pacyeTHbix eguHuy,. PacyeT
BHYTPWKBapTarbHOW ra3oBON CETU.
OnpepeneHne 4acoBbIX pacxo4oB rasa.
MpuHUMN pacyeTa KOMbLEBON YNINYHON
rasoBoW ceTu.
4 TennocHabxeHne NnoaroToBka MynbTUMEANNHOWN Tema npeseHTauyum "TennocHabxeHune". 10
npeseHTauumn MoHsITME cucTeMbl TennocHabXeHus.
Cnocobbl Mpoknagku TENMOBbLIX CETEN.
OnemeHTbl TEMNNOBOW CeTU. Tunbl
KoMmneHcaTopoB. MaTtepuankl, npuMeHsieMble
Ansi Tennoeow n3onauum Tpybonposoaos
TENII0BOW CETU.
5 TennocHabxeHue NoAroTOBKA K NPAKTUYECKNM 3aHATMAM, |[loaroToBka 3agaHus ANs BbINOSIHEHMS 10
BbINOJIHEHNE COOTBETCTBYHLLNX pac4eToB Mo TeMe TenrnocHabxeHne.
3agaHun
6 TennocHabxeHune NOAroTOBKa K YCTHOMY OMpocy MogroToBka BONPOCOB MO TeMaM nekuun u- (10
NPaKTUYECKMX 3aHATUI Mo Teme
"TennocHabxeHune". OCHOBbI
rmapaBnMyeckoro pacyeTta rasonpoBoaoB.;
OnpepgeneHue rogoBoro pacxoga rasa ans
roga, MUKpoparoHa, nocernka. OTkpbiTasi
cxema BC. 3akpbiTas cxema MBC.
7 BeHTunsauus noAroToBka MynbTUMeAUNHOWM Tema npeseHTauun "BeHtunaums". MNoHsatmne |10
npeseHTauumn cucTeM BEHTUNSLMN. EcTecTBEHHbIE 1
MeXaHWU4eCKNe CUCTEMbI BEHTUMALNN.
MpUTOYHBIE U BBITHXKHbIE CUCTEMBI
BeHTUNAUMN. MecTHasi BbITSXKHas
BEHTUNSAUMOHHagA cuctema. ObopynoBaHue
NPUTOYHBIX U BbITSXKHBIX MEXaHUYECKMX
CUCTEM BEHTUNSLUN.
8 BeHTunsuus NOAroTOBKA K MPaKTUYECKUM 3aHATUAM, |[loaroToBka 3agaHns ANst BINONHEHUS! 10
BbIMNONTHEHNE COOTBETCTBYHLLMX pacyeToB MO TEME BEHTUMALUMS.
3agaHun
9 BeHtunsaums NOAroTOBKa K YCTHOMY OMpocy MoaroToBka BOMPOCOB NO TEMaM feKLMI 1 15
NPaKTUYECKNX 3aHATUI NO TeMe
"BeHTunsauma".; BeHtunauua n ee 3agayn.
Knaccudukaums cuctem BeHTUNSALMK.
OCHOBHbIE NPUHLMMbLI OpraHn3auunm
BO34yX000MeHa B rpaxaaHCKMX 34aHUsIX.
CxeMbl opraHusauum Bo3gyxoobmeHa.
Cxembl pasgaym NpUTOYHOrO BO3ayxa B
nomeLLeHne.
WUTtoro 3a 4 cemecTp: 95




5. MeToauueckue ykasaHusl Ans o6y4aroWwmxcsi No OCBOEHUI0 AUCUUNINHBI (Moayns)

1. MeToaunyeckue ykaszaHusa npu paborte Ha nekuum

[o nekumu cTygeHT AOomKeH NPOCMOTPETb y4eBHO-METOAMYECKYIO N HAYUYHYIO nuTepaTypy No TemMe nekuum
ans Toro, 4tTobbl MMETb NpeacTaBneHne o Nnpobnemax, KoTopble 6yayT NOAHATLI B NEKUUN.

Mepen Havanom nekuumn obyvawowumcs cooblliaeTcda Tema nekumu, nnaH, BOMPOChl, noanexaiume
paccMOTPEHUI0, OOBOAATCH OCHOBHbIE nUTepaTypHble MWCTOYHWMKUM. Becb y4ebHbIM MaTepuan, coobuiaembii
npenogaeaTtenem, OOJPKEH He NpOoCTo npocnywmBatbest. OH JomkeH ObiTb aKTMBHO BOCMPUHAT, T. €. YCIbllaH,
OCMbICIIEH, MOHAT, 3addUKCUPOBaH Ha Oymare u 3akpenneH B namaTtu. [NpucTtynas K criyllaHuto HOBOro y4eGHoro
MaTepuana, Norie3HO MbICNIEHHO YCTaHOBUTb €ro CBSA3b C paHee M3yveHHbIM. Cneasa 3a TEXHUKOW YTeHUsT Nekuum
(aKUeHT Ha CyLWeCTBEHHOM, MOBbILIEHME TOHA, W3MEHeHMe puTMa, naysa M T. N.), Heobxoaumo Bcred 3a
npenogaBaTtenemM yMeTb BblOENATb OCHOBHblE KaTeropuu, 3aKOoHbl M OMpedenstb UX codepXxaHue, npobnemsbl,
npeanonaratb MX BO3MOXHbIE pelleHus, gokaszatenbcTtBa WM BbiBOAbl. OcyllecTBnas Takylo paboTy, MOXHO
3HaunTenbHO 0bnerynte cebe nOHMMaHue y4ebHOro maTepuana, €ro KOHCMEKTUPOBaHWe W JanbHerlee
n3ydeHue.

2. MeToguyeckne ykasaHusi NpyM NOAroToBKe U paboTe Ha NPaKTUYECKOM 3aHATUMN

MpakTuyeckme 3aHATUS MO AUCUUNMAMHE NPOBOAATCA B UeNndAx BblpabOTKM NpakTUYECKUX YMEHUN U
npnobpeTeHns HaBbIKOB B peLleHnr NpodeCccMoHarnbHbIX 3a4au.

MogroToBka oby4varoLerocst kK NpakTMYECKOMY 3aHATUIO NMPOM3BOAMTCS MO BOMpocaM, paspaboTaHHbIM Ans
Ka)XOoOM Tembl MpaKTUYECKUX 3aHATMR u (Mnn) nekumin. B npouecce noaroToBKM K MPakTUYECKMM 3aHATUAM,
Heobxogmmo obpaTuTe ocoboe BHMMaHUE Ha CaMOCTOSITENIBHOE U3YyYeHNE PEKOMEHAOBAHHON NUTepaTypbl.

PaboTta cTyneHTOB BO BpeMsi MPaKTUYECKOro 3aHATUSI OCYLLIECTBIISETCA Ha OCHOBE 3adaHui, KOTopble
BblJaloTCcsl Oobyyawwmmca B Hadane unm BO BpPeEMs 3aHATUS. Ha npakTuyeckux 3aHATUsIX MpUBETCTBYETCA
aKTMBHOE y4acTue B 0OCYXOEHMN KOHKPETHbIX CUTYaLMin, CNOCOOHOCTb Ha OCHOBE MOJTyYEHHbIX 3HAHWUW Haxoa4uTb
Hanbonee adpPEKTMBHbIE pELLUEHUA MNOCTaBMEHHbLIX MPOGMNEeM, yMeTb HaxOAWUTb MNONE3HbIA OOMNOMHUTENbHbIV
MaTepuan no TemaTuke 3aHATMWA. Ha npaktuyeckmx 3aHAaTuAX obydarolimecs OOIMKHbI yMeTb BbipaboTaTb
onpeerneHHble pelleHnsa no obo3HavyeHHon npobneme. B 3aBMCMMOCTU OT CMOXHOCTW NpeanaraemblX 3a4aHun,
uernen 3aHATMsA, obLen NnoaroToBkn obyyatlolmMxcs npenogaBaTeflb MOXeT noAckasatb 00yyaroWmMMcs anropuTtm
pelleHns UnuM nepBoe AewcTBue, Unu ykasatb obliee HanpasneHuwe paccyxaeHun. MonyyeHHble pesynbrathbl
obcyxaaTcsa ¢ NO3NLMiA X ageKkBaTHOCTN NN 3PAPEKTUBHOCTU B paCCMOTPEHHOW CUTYaLUN.

3. MeTogun4yeckue ykazaHusi o caMocTosiTeNlbHOM paboTe

OpraHusaums caMoCTOATENbHON paboTbl 00YyYalOLIMXCA OPUEHTUPYETCS Ha aKkTUBHble MeTodbl OBnadeHus
3HaHMAMK, pa3BUTME TBOPYECKUX CNOCOBHOCTEN, Nepexo OT NOTOYHOro K UHAMBUAYaNn3MpoBaHHOMY 0ByYeHUto ¢
y4yeToM noTpeGHOCTEN U BO3MOXHOCTEN obyyaroLLerocs.

CamocTtosiTenbHas paboTta ¢ yy4ebGHuMKaMu, y4eOHbIMU NOCOGUSIMU, Hay4dHOW, CNpPaBOYHOW nUTepaTypoW,
mMaTepuanamm nepuoauveckux msgaHuii u MHtepHeta siensetcs Hanbonee ahdeKkTMBHLIM METOAOM MOMyYeHus
OOMONMHUTENbHbLIX 3HAHMI, MO3BOMSET 3HaYUTENbHO akTUBU3MPOBaTb NPOLECC OBMafeHust MHdopmauunen,
cnocobcTByeT Gonee rnybokoMy YCBOEHMIO M3y4yaemoro MaTepuana. Bce HoBble MOHSATUS MO U3yvyaemowm Teme
HeoBGX04MMO BblyYNTb HAU3YCTb.

CamocTosATenbHas paboTa peanusyeTcs:

e HENOCPEACTBEHHO B NpoLiecce ayaUTOPHbIX 3aHATUN;

® Ha NeKkunsX, NPakTUYECKMX 3aHATUSIX;

e B KOHTaKTe C npenoasaTenieM BHE paMOK pacrnuncaHus;

e Ha KOHCynbTauusix Mo y4yebGHbIM BOMpocaMm, B Xo4e TBOPYECKMX KOHTAKTOB, MpW JUKBMZAALMUK
3a40JKEHHOCTEN, NPY BbINONHEHUN NHAMBUAYATNbHbIX 3a4aHUA U T. 4.;

* B METOAMYECKOM KabuHeTe, foMa, Ha kadeape Npy BbIMONHEHWMN 0by4YatoWMMCS YH4EOHbIX 1 NPAKTUYECKNX
3agau.

OdheKkTUBHBIM  CPEACTBOM  OCYLLECTBIEHUS obyyalowmmcs camocTosTenbHOW paboTbl  siBnsieTcs
3MNEeKTPOHHas MHopMaLUnoHHO-06pa3oBaTenbHas cpeda YyHMBepcuTeTa, KoTopas obecneymBaeT [OCTyn K
y4ebHbIM nnaHam, paboyMm nporpammaM AMCUMMNUH  (MoayneR), npakTUK, K W34aHWsSIM  3NEKTPOHHbIX
OMBNUOTEYHBIX CUCTEM.

6. lMepeyeHb y4yeOHOM NUTEpaTypbl U y4eOHO-MEeTOANYECKOro o6ecneyeHns AN CaMoOCTOATENIbHOMN

paboTbl
Tabnuua 11
Ne n/n ABTOp(bl), HaUMEHOBaHMe, MECTO, roa U3naHuUA KHMXHbIN Yye6H. NuTt-pa
cdoHp (KP) | nut-pa ansa
unu camocCT.
3NEKTP. pa6oTbl
pecypc (3P)
1 |TennocHabxeHwne: Y4eb. ons By30B no cnew. 'TennorasocHabxeHne n Ko +
BeHTMnaums' / A. A. loHuH [v gp. ]; pea. A. A. NoHuH. - M.: 1982. - 336 ¢
2 |FasocHabxeHue: Yueb. / A. A. loHnH. - M.: 1989. - 439 ¢ Ko +
3 |lF'asocHabxeHue. BHyTpeHHMe ycTporicTBa. Pabouve YepTexu: cucteMa NpoekT. Kb +




OOKYMeHTauum ansi cTp-Ba. - M.: 1992.-11 ¢

4 |TennocHabxeHue parioHa ropofa: yuebHo-meTogmyeckoe nocobue / MaHcypoB K +
P. W., F'pebHes [. B., OpeHbyprckmin rocynapcTBeHHbIn yHuBepcuTeT, O6C
ACB: 2006. - Pexum goctyna: http: //www. iprbookshop. ru/21683. html

5 |BeHTunsauus n koHAMUMOHMPOBaHME Bo3gyxa. -i. - 509 ¢ Ko +

6 |BeHTuUnaums obliecTBeHHOro 3aaHus: MeToa. ykasaHus / Camap. roc. TexH. yH- oP +
T, TennorasocHabxeHne u BeHTUNAUKSA, cocT.: M. B. Pomeriko, B. B.
YXunbHukos. - Camapa: 2017. - 128 ¢

https: //elib. samgtu.
ru/getbook?uid=els_samgtul||elib]|0JLQtdC90YLQuHx8fHw20OTcoMDcpL9CSIDI
5Ni0zODk10ODh8fC8yMDE3L9Cg0L7QvNC10LNnQutC-
L9CSOLXQvdGCOLjQuIGPOYbQUNGPL2RVYY5wZGY

7  |BeHTuUnauma. AspogmHamMmnyecknii pacyeT BEHTUNSALMOHHbBIX CUCTEM C Ko +
MexaHu4eckuMm nobyxaeHvem: yuebHo-meToam4eckoe nocobue / MaHcypos P.
L., OpeHbyprckuii rocyaapcteeHHbI yHuBepcuteT, O6C ACB: 2008. - Pexum
poctyna: http: //www. iprbookshop. ru/21567. html

8  |/I3yyeHune KOHCTPYKLUI BEHTUNATOPOB: y4eb. -meToa. nocobue / N. A. XypwH [n oP +
ap. ], Camap. roc. TexH. yH-T, TennorasocHabxeHne n BeHTUNAumna. - Camapa:
2018.-92c

https: //elib. samgtu.
ru/getbook?uid=els_samgtu||elib]|0JjQt9GDOYfQtXx8fHW2MjEuNjMoMDc1Ljgp
L9CYIDM5NS040Dg4NDh8fC8yMDE4LICIOYPRgNC40L0v0JjQt9GDOYfQtdC

90LjQtS9kb2MucGRm

9 |[asocHabxeHue panoHa ropoga: y4eb. nocobue / H. A. HoBonawmwmHa [ ap. 1, oP +
Cawmap. roc. TexH. yH-T, TennorasocHabxeHune 1 BeHTunauus. - Camapa: 2018.
-126¢

https: //elib. samgtu.
ru/getbook?uid=els_samgtu||elib||0JPQsNC30L7RgXx8fHW2NjluOSgwNzUuOC
kvOIMgMTM4LTU5MzA4NNx8LzIwMTgv0J3QvtCyOL7QvICWOYjQUNCI0LAVO
JPQsNC30L7RgdC90LDQsdC20LXQvdC40LUvZG9jLnBkZg

10 |TennoBble Harpy3ku. [paduku TennoBoro noTpebneHus: y4eb. -meTo. oP +
noco6wue / C. M. MypwuHr, KO. 3. OemuHa, [. H. Baty3os, Camap. roc. TEXH. yH-T,
Tennora3ocHabxeHue n BeHTUnAuua. - Camapa: 2018. - 68 ¢

https: //elib. samgtu.
ru/getbook?uid=els_samgtu||elib||OKLQtdC_0LvQvnx80J_Rg9GAOLjQvdCzfHw
20TcoMDc1LjgpL9CfIDg40S020TM3NTB8fC8yMDE4LICfOYPRgNC40L3Qsy
_QotC10L_Qu9C-0LLRI9CIL2RVYY5wWZGY

11 |BeHTUnsaumMs 1 KOHOULMOHMPOBaHME: NpakTuyeckoe nocobue / Camonnos B. C., Ko +
NesagHebin B. C., AgenaHT: 2009. - Pexum goctyna: http: //www. iprbookshop.
ru/44055. htmi

12 |TennorasocHabXxeHne ¢ OCHOBaMW TEMNNOTEXHUKU U XONOAUINbHAA TEXHUKA: P
nocobue no nabopartop. npaktukymy / A. A. LibiHaesa, E. A. LibiHaesa, [. 1.
Kyxosuukuii, Camap. roc. TexH. yH-T. - Camapa: 2017. - 66 ¢

https: //elib. samgtu.
ru/getbook?uid=els_samgtu||elib]|OKLQtdC_OLvQvnx80KbRi9C90LDQtdCyOLB
8fDY5Ny_QpiASNTAtMDczNTA2fHWVMjAXNyY_QptGLOL3QsNC10LLQsC_QotC
10L_Qu9C-L2RvYYy5wZGY

13 |Tennodmkauus n Tennosble cetu: y4eb. / E. A. Cokonos. - M.: 2001. - 472 ¢ Ko

Hocmyn obydarowuxcs k OP HTE CamlTY (elib.samgtu.ru) ocywecmensemcsi nocpedcmeom 3/1eKMpPOHHOU
UHGhopmayuoHHOU obpazosamernbHOU cpedbl yHugepcumema u catima HTB Caml TY 1o f102uHy u naposo.

7. I'Iepequb VIHCbOpMaLIMOHHbIX TEeXHONOrmM, ncnosnb3yeMbiX Npu ocyliecTBrieHNn oGpasoBaTeanoro
npouecca no gncuuniunHe (MO,D,anO), BKIlO4Yas nepevyeHb nporpaMmmMHOro obGecneyeHusn

Mpu  npoBedeHUM  MEKUMOHHBbIX  3aHATUMI  WUCMOMb3yeTca  MyNbTUMeauiHoe  0BopydoBaHue.
OpraHu3oBaHoO B3aumopeincTBMe obydatollerocs W MpenofjaBatens C  WUCMONb30OBaHWEM  3N1eKTPOHHOW
MHbopMaLIMOHHO 06Gpa3oBaTenbHON cpeabl yHMBepcuTeTa.

MporpammHoe obecnevyeHue

Tabnuua 12
CtpaHa
Cnoco6 pacnpocTpaHeHus
Ne MNpaBooGnapatennb NpouCXoXaeHUs
HasBaHue (nMueH3noHHoe nnn cBob6oaHO
n/n (npousBoguTens) (nHOCTpaHHOE unu
pacnpocTpaHsiemMoe)
OTEYECTBEHHOE)
1. [Adobe Reader cBOOOJHO pacnpocTpaHaemoe Adobe Systems Incorporated WHOCTPaHHOEe
2. |LibreOffice cBOOOAHO pacnpocTpaHsemoe The Document Foundation WHOCTPaHHOEe
3. |CnpaBoyHo-npaBoBasd NNUEH3NOHHOoEe HIMO «BMW» oTeyeCcTBEHHOEe
cuctema «KoHcynbTaHT
[Mntoc»
4. |AHTnBUpYC Kacnepckoro NMLEH3UOHHOE JlabopaTopusi Kacnepckoro 0TEYECTBEHHOE




8. MepeyeHb pecypcoB MH(POPMALNOHHO-TENEKOMMYHUKaLMOHHOW ceTn «MHTepHeT»,
npodeccuoHanbHbIX 6a3 AaHHbLIX, UHPOPMALIMOHHO-CMPaBOYHbLIX CUCTEM

Tabnuua 13
:ﬁl HanmeHoBaHue Kpatkoe onucaHue Pexum poctyna
1 | 3neKkTpoHHO-6MBnNnoTeyHas cuctema OneKTpoHHO-6MbNnoTeyHas http://www.iprbookshop.ru/
IPRbooks cuctema
2 | OnekTpoHHO-6MbnmnoTeyHasn cuctema OneKTpoHHasn GubnmnoTteka https://elib.samgtu.ru/
CamlTY CamlTY
2 |eLIBRARY.RU Hay4Has anekTpoHHas http://www.elibrary.ru/
bubnunoteka

9. OnucaHue maTtepuanbHO-TEXHUYECKON 6a3bl, HEOOBX0AMMOM AN OCyLLeCTBNeHUA obpa3oBaTesibHOro
npouecca no gUcuUuninHe

JleKUMOHHbIe 3aHATUA

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

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

CamocTtosATenbHas pabora

MomelieHna ans camocTosTENbHOW pPaboTbl OCHALLEHbl KOMMbIOTEPHOM TEXHWKOMW C BO3MOXHOCTbIO
noaknoyeHns k cetu «VIHTepHeT» M OOCTYyNoM K 3NEeKTPOHHOM WHOopMaunoHHO-0bpa3oBaTenbHOM cpeae
CamlITY:

e METOAMYECKUI KabuHeT (aya. 9).

10. ®PoHA OLEHOYHLIX CPenCcTB MO AUCUUNIINHE
doHO OLIEHOYHbIX CPEACTB AN MPOBEAEHUS TEeKYLLero KOHTPOMsS YCNeBaeMoCTU U MNPOMEXYTOYHOM
aTTecTauuu npeacTasneH B MpunoxeHun 1.
MonHbIA KOMMMEKT KOHTPOMbHbLIX 3adaHuMin WNU WMHbIX MaTepuanoB, HeobGXOAMMbIX ANS OLEHMBaHUS

pe3ynbTaToB OOy4YeHWs MO AMCUWMNIIMHE, MpakTMKe XpaHuTcs Ha kadeape-paspaboTumke B OymMakHOM U
3MEeKTPOHHOM BUAE.




MpunoxeHwue 1

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

no gucumnnuHe

B1.0.03.08 «OcHOBbI Tennora3ocHabXeHUsaA N BEHTUNALUUN»

Koa n HanpaBlieHne NnoAroToBKu

(cneunanbHOCTB) 08.03.01 CtpouTtenscTBO
HanpaBneHHoCTb (Nnpocmnb) TennoraszocHabxeHue N BEHTUNALUA
KBanudukaums 6akanaBp

dopma o6yueHusn 3a04Has

Noa Hayana NnoAroToBKuU 2020

Bbinyckarowan kacpeapa CtpouTtenscTBo
Kacdenpa-paspabotumk CTtpouTtenscTBO

0O6bem agcuUnnuHbL, Y. [ 3.e. 108/ 3

dPopma KOHTpOIA (NpomexyTovHas
aTrectauus) 3a4eT, KOHTpoJibHas paboTa




1. NepeyeHb KOMMNETEHUMA, MHOUKATOPOB AOCTMXKEHUSI KOMMETEHUUIN U NPU3HAKOB NpPosIBNIeHUs
KOMMeTeHUUN (0ecKpUnNTopoB), KOTOPbLIMU AOIKEH OBrageTb o6yvalomiics B Xxoae 0CBOeHUsA
obpasoBaTenbHON NporpaMmbil

VHMBepcaanble KomMneTeHUunn

Tabnuua 1
HanmeHoBaHue
KaTeropum Kopn HanmeHoBaHue Koa v HanmeHoBaHue nHgukaTopa PesynbTaTthbl
(rpynnbi) KOMMeTeHL MU KOMneTeHuumn AOCTUXEHUA KOMNEeTeHUUNn obyueHus
KOMMNeTeHunn
He npegycMOTpeHbl y4eOHbIM NNaHoOM
O6wenpodeccnoHanbHblie KOMNEeTeHUUn
Tabnuya 2
Kon MpepwecTtBylowme MapannenbHo ocBanBaeMble n
ocneayolme AUCLUUNIIUHDI
KOMMNeTeHLuun AUCLUNIIUHBI AUCLUNIIUHBI
OlK-3 TeopeTuyeckas mexaHuka; | CTpouTenbHble MaTepuansi; OCHOBBbI 9MEKTPOTEXHUKN U
MrxeHepHasa reonoruns OCHOBbI TEXHUYECKON MEXaHUKU 3MNeKTpoCcHabXeHus;
MexaHuka XngKkocTu 1 rasa;
OcCHOBbI apXuUTEKTYPbI U
CTPOUTENbBHbIX KOHCTPYKUMI
OrkK-4 [paBoBegeHue; OCHOBbI 3M1EKTPOTEXHUKM U
MHxeHepHas reonorus; 3MNeKTPOCHaOXEHWS;
MHxeHepHas reogesns OcCHOBbI apXUTEKTYPbI U
CTPOMUTENBHbBIX KOHCTPYKLNIA;
OpraHusauns CTPOUTENbLHOTO
npon3soAcTea
OlK-6 TeopeTnyeckas mexaHuka | OCHOBbI TEXHUHECKON MEXaHUKU TexHonornyeckne npoeccol B
CTPOUTENBCTBE;
OcCHOBBbI 9MEKTPOTEXHUKN U
3MNeKTPOCHaOXEHWS;
OcCHOBbI apXUTEKTYPbI U
CTPOUTENbBHbIX KOHCTPYKUMI
Kop HanmeHoBaHue Koa n HaumeHoBaHMe nHaukaropa
Pe3ynbTaTtbl 06y4eHus
KOMMNeTeHLUN KOMMNeTeHLUMN [OCTUXEHUA KOMNETEHLUUN
He NpegycMOTpPeHbl y4eOHbIM NNaHOM
MpodeccuoHanbHbIe KOMMNETEeHLUN
Tabnuua 3
Kop HaumeHoBaHue Ko v HaumeHoBaHuWe uHANKaTOpa AOCTUXEHUS Pe3ynbTaTthbl
KOMMNeTeHUuun KOMMNeTeHuun KOMMNeTeHuuun oby4eHus

He npeAyCcMOTpeHbl yqeﬁHbIM nnaHoOM

ManVILI,a COOTBEeTCTBUA OLIeHOYHbIX CpeacTB 3annaHnpoBaHHbIM pe3ynbTaTamMm 06y‘-IeHVISI

Tabnuuya 4
OueHouHble cpeacTBa
Koo n T =
ennoBnaXXHOCTHbLIN
MHAUKaTop - MpomexyToyHas
M BO3AYLIHbIN TennocHabxeHue BeHTunsaumsa FazocHabxeHue
AOCTUXKEHUA o aTttectaums
pexuMbl 34aHUN
KOMMeTeHLUn
MpakTnyeckne 3aHATUSA, KOHTpPONbHasi paboTa 3ayer
OrnK-3 OlnK-3 OrlnK-3 OrlK-3 OnnK-3 OlK-3
OnkK-4 OrnkK-4 OrnK-4 OrK-4 OnK-4 OlK-4
OrlK-6 Orl1K-6 Orl1K-6 Orl1K-6 OrlK-6 Orl1K-6

2. TunoBble KOHTPOMbHbIE 3aAaHUA UNU UHbIe MaTepuanbl, Heo6xoauMbIe ANA OLeHKU 3HAHUW, YMEeHUH,
HaBbIKOB 1 (MNK) onbiTa AEATENIbHOCTU, XapakTepusylowme npouecc (opMUpoBaHUA KOMNETEHUUN B xoae
0CBO€HMA obpa3oBaTenbLHON NPOrpaMmbl

2.1. ®opMbI TeKyLlero KOHTPONs ycrneBaeMocTu

I'Ipumeprle 3adaHus K NPaKTU4YeCKUM 3aHATUAM

1. Onpepenexne pacxoga NPUTOYHOIO M yAanseMoro Bo3gyxa U3 NoMeLLEeHnst KyxHu

2. PasmelleHne BEHTUNSLUMOHHOIO 060pyaoBaHMs Ha NnaHe BepTkamepbl. Pa3Bogka BO34yxOBOOOB MO
nomeLeHnam 3gaHnsa

3. NocTpoeHre akCOHOMETPUYECKON CXEMbl CUCTEMbI BEHTUNALUN

4. A3poaHaMUYEeCKUIN pacyeT BEHTUNSALUNOHHON CUCTEMbI COrflacHO 3a4aHns, BblAaHHOMO MHOVBUAYANbLHO.

5. PacyeT OCHOBHbIX XapakTepuUCTUK rasa.



6. OnpegeneHne pacxoa rasa angd notpebutens

7. OnpegenexHve guameTpa rasonposoda no pacxody rasa

8. TpeboBaHus K TpaccUpoBKe ra3onpoBoa ynmyHom cetn [ocTpoeHne akCOHOMETPUYECKON CXeMbl BHYTPEHHETO
rasonposoga

KoHTponbHas pabora.

TennoHacoCHble YCTaHOBKM CUCTEM TEeNnocHabXeHUs 1 OTOMMEHNS.

PacueT TennoHacocHbix yctaHoBok (THY) ans Hyxa TennocHabxeHusi. Tunosoe 3aganve: [ns OTonneHus 3gaHus
MOXeT BbITb MCNOMb30BaHa TEMNMOHACOCHAsa YCTaHOBKA, B KOTOPOW HM3KOMOTEHUManbHbIM UCTOYHUKOM TennoThbl
CNy>XUT OKpyxatwasa cpena. B pesynbtate pabotel THY Tennota okpyxatollen cpefbl nepeaaeTcsi UCTOYHUKY
TennoTbl ¢ 6onee BbICOKOW TeMNepaTypour, YeM OKpyXxaroLlas cpeaa.

CKOMbKO MOXHO MOMyYnTb TENnnoTbl B 4Yac ANd OTOMMEHWs 34aHust npyv nomowm Th, ecnu TemnepaTtypa
okpyxatoLien cpeapl toc onpegenuts no CI 131.13330.2018 «CtponTtenbHasa knumartonorus. AKTyanm3mpoBaHHas
Bepcus», Temnepartypa HarpeBaTenbHbix ycTponcts th = 70 oC. MowHocTb guratensa komnpeccopa N = (6-n/10)
KBT, MpuHSATL, 4TO ycTaHOBKa paboTaeT no LMKy, n3obpaXeHHOMY Ha puc. XonoannbHbIn areHT — R-22.
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PeweHue: 1) Xapakrepuctukon coseplueHcTBa paboTtel TH aBnseTca oTHoweHne
Q.04 _a,

TEnnoTbl, OTAAHHON K NOTpebuTento, K 3aTpaydeHHoN nNpun aTom paboTe: ' i

2) OTKpPbITb METOAMYECKME yKa3aHWst Mo AucuunnunHe «Tennora3ocHabXeHne ¢ OCHOBaMW TEMMOTEXHUKUY» U MO

Avarpamme COCTOSIHUSI XONOAMNBbHOro areHTa R-22 onpegenunts napameTpbl LUKa, 0TOBpaXeHHoro Ha puc.

3) onpegenutb paboTy KOMNpeccopa TeNNOBOro Hacoca;

4) onpegenuTb paboTy Lmkna

5) no popmyne BbIMUCIUTL KO3 PULNEHT Npeobpa3oBaHmMsl TENSIOBOrO Hacoca.

6) nocTpounTb rpacmk 3aBUCUMOCTU KO3bhMLMeEHTa Npeobpa3oBaHUs OT TeMnepaTypbl HA3KONOTEHLNANBHOIO
NCTOYHUKA.

2.2. PopMbl NPOMEXYTOYHOW aTTecTauum

Mpumep KOHTPONbHOM PaboThl:

1. Yto xapakTtepuayeT kputepun NpaHaTna?

2. ®opmyna onsa pacyeTa koadpumumeHTa TennooTaaum AN KOPUOOPHBIX MYYKOB:

0;
1,5;
1
0,5;
0,8.
5. Kungwasa Boga nmeet cTeneHb CyXOCTN paBHYIO:

0;

1,5;

1;

0,5;
6. Pacyer TennonoTepb W TEMMOMNOCTYMNEHWA B MomMeweHve. 3agaynm no pacyeTy Tennonotepb U
TeI'IJ'IOI'IOCTyI'IJ'IeHI/II7I B nomMmelleHume. TwunoBoe 3agaHue: onpe,qenvlTb TennoBble I'IOTepI/I nomMeLleHnsd pasmepaMM



3Mx6mMx3 M. OrpaxaeHus BbinonHeHbl U3 6etoHa ¢ TennonposogHocThio 1,1 BT/(MK); TonwuHa orpaxaeHun
coctasnseT 6= (100+n) MM, N — HOMep BapuaHTa CTyeHTa Mo CNUCKY B XXypHarne rpynnbl; panoH NpoekTnpoBaHus
3aaHusa —r. Camapa.

PeleHne: 1) pacyeT BbINOMNHSAETCA B COOTBETCTBUM C MeToAMKON, npeactasneHHon B CI 50.13330.2016.

2) TemnepaTypa Bo3ayxa BHyTpu nomeweHus onpegensetcs no NOCT 30-494-2011.

3) MNocTpouTb rpaduk 3aBUCMMOCTM NOTEPb TEMMOTbl OT TOMWMHBLI CTEHKW (MO pesynsrataM pacyera rpynnbl
CTYAEHTOB)

7. TennoBnaxXHOCTHbLIN PEXUM MOMELLEHUSA

3apaym nNo pacyety NOCTYNMEHWUA BNarm B NOMeELLEHNE.

TunoBoe 3agaHue: PaccuntaTtb TemnepaTypHOe Mofie B Hapy>XHOM orpaxgeHum npu tH=txm. MNocTpouTb rpadmku
M3MEHEHNs napuuanbHbiX OaBMEHUA BOASHOIO Mapa B OrpaXxAeHuu OT COMPOTMBIEHUSA MNapONPOHMLAHWIO.
PeweHwne: lNpu pacyeTe BNaXXHOCTHOIO peXMMa OrpayKaeHus aHanmTuyeckum MeToaomM ucnonb3yetcsa popmyna
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B , Ps N pu — NapuunanbHble AaBneHusl BOASHOIMO napa C BHYTPEHHEW W Hapy>XHOW CTOPOHbI
orpaxaeHus, [la; Rmo — nNOMHOE COMpOTMBREHWE NaponpoHuLaHuio orpaxaeHusa, (M2-4-Ma)/kr; Rnex —
COMPOTUBIIEHNE MAPOMPOHMLIAHNIO OT BO34yxa MOMELUEHUss A0 CeYeHusd X, BKIYasi M COMpOTMBIEHUE
naponepexogy Rns, (M2-u-Tla)/kr; px — napumanbHOe AaBfeHve BOASHOro napa B MPOWM3BONbHOM ceyeHuun X, [a.
TemnepaTypHOoe none B OrpaXZeHUn W3BECTHO. (3agaHve OPYroro MpakTUYecKoro (CEeMMHApPCKOro 3aHsATUS).
lMocnedosamernibHocmb  pacyeTa BM@XHOCTHOTO pexuma: 1) nofHoe COoMpoTMBREHME  NaponpPOHULIAHIO

Ry Ryp 2220
orpaxaeHus: H
2) no Tabnuuam unu no I-d guarpaMmme BNaXkHOro BO3fdyxa OnpefenslTcs napuuanbHble SaBneHus BOOAHOrO
napa npv NosIHOM HacbiweHun PB ana temnepaTypbl tB 1 PH ana Temnepatypsbl tH = tx.m. Kpome Toro, BO3MOXHO
NCMNonb30BaHWe IMNUPUYECKon opmMyrbl:

ATC156 + 8 127236+ 1
=133,322:4 ORI+ RN

3
4

3) HaxoaaTCcAa 3HayYeHust

Ros.y = Rys+—-
4) BbIMMCIISIOTCS S
5) BbluncneHHble 3HavYeHUss napuuwanbHbiX AaBrMeHWA BOASHOIMO napa OTKNaablBalTCA Ha nepneHaukynsapax,
BOCCTaHOBIIEHHbIX 13 COOTBETCTBYIOLLUX TOYEK FOPU3OHTarNbHOM OCKU X, NomnyyaroT Todkn 1, 1-2, 2-3, 3.
HangeHHble TOYKM COeanHSA0T, NOMyYalT AVHUIO P.
6) CTpPOUTCH NMUHUSA U3MEHEHMS NapunanbHOro AaBneHUs BOASHOMO napa npu NOfHOM HacbiweHun P. [ina aToro no
Tabnvuam nnun no gopmyne (N.2) n NocrnegoBaTensHO onpeaenaTca 3HadeHns P B, P12, P2, P>3un PH
COOTBETCTBEHHO Npu TemnepaTypax
T8, T12, T2.3, TH .
Bonpockl kK 3aveTy:
TennoobmeH Yernoseka ¥ yCcrnoBms KOMGOPTHOCTH.
lMoHATME «MUKPOKITMMaTa» NoMeLLEeHNS.
CucTeMbl nHxxeHepHoro obopyaoBaHus Ans cos3gaHus U obecneyeHnst 3agaHHOro MUKPOKIMMaTa NoMeLLeHUN.
TennosawmnTHble CBONCTBA HaPYXHbIX OrPadKaAeHWUN.
YpaBHeHuve Tennosoro 6anaHca, onpegeneHve TEMMOBON MOLHOCTU CUCTEMbI OTONMeHns. TennonoctynnexHns
B NOMELLEHUS.
MaHenbHO-Ny4YncTble, BO3OYLUHbIE U AMNEKTPUYECKME CUCTEMbI OTOMNMNEHWS: Knaccudukauus, NpuHLMN AencTBrs
HasHauyeHue n 0bnacTb NpUMEHEHUs CUCTEM KOHAMLMOHMPpoBaHuA Bo3ayxa (CKB). Knaccndukaumnsa CKB.
Cnnut-cncrtemsi.
Tonnueo. OnpegeneHune n obas knaccnudukaumsa TonNnNMBa, OCHOBHbIE XapakTEePUCTUKN.
10 OnpepgeneHune n knaccudmrkaumsa TennoBbIX CeTEN.
11.Cnocobbl NpokNaaky TEMMoBbIX CETEW.
12.Knaccudukauns rasonpoBoJoB CUCTEM ra3oCHabXeHMs.
13.lMNasopacnpepenutenbHble ctaHumu (FPC), razoperynatopHble nyHKTbl (TPIM)
14.BHeppeHve 3Heproad®eKTUBHbIX TEXHONOMMA TEXHOMOMMn MNPOU3BOACTBA 3SHEPrMn Mpu  perynupoBaHum
AaBreHvs rasa, n30TepMmnyecKoe perynmpoBaHue.
15.KaTogHas 3alwwmTa ra3onpoBOAOB Ha OCHOBE aHeprocbeperaroLmx TEXHONOTUNA.
16.Ha3HayeHne cnuctem BEHTMRALMN U KOHOULMOHMPOBAHNS BO3AYXa.
17.CeoncTtBa BnaxHoro Bo3gyxa. |-d gnarpamma m rM3o0pakeHne OCHOBHbIX MPOLLeCcCoB 06paboTKM BNaXKHOro
BO3gyxa
18.0Onpegenexve n obwas knaccmgurkaums TONIMBa, ero OCHOBHbIE XapaKTepPUCTUKN
19.0npegeneHne un knaccuukaumnst KOTernbHbIX YCTaHOBOK.
20.0cCHOBHbIE NPUHLMMBI NPOEKTUPOBaHNS KOTENbHbLIX YCTAaHOBOK
21.Tennonepegaya Yyepes 04HOCMOMNHbIE U MHOTOCIONHbIE OrpaXkaatoLme KOHCTPYKLMU N CTEHKU
22.KoathuumeHT Tennonepenaym n conpoTuBreHne Tennonepenayv
23.Knaccudmkauns cuctem oTonneHus
24.MapameTpbl KOMdopTa NOMELLEHUS

agrONE
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25.0cob6eHHOCTM peannsauum CUCTEM BEHTUNALNN.

26.TexHn4eckne cpeacTea Ans peannsaunm CUCTEM OTOMNEHUS

27.YcnoBusa akcnnyaTtauumn n o6cnyXxmBaHus CUCTEM BEHTUNALUN.

28.lMoHsATHE 3HepreTuyeckoro 6anaHca 3gaHus.

29.0cobeHHOCTM peannsauum CUCTEM OTOMMNEHUS, BEHTUNALMM U KOHAULNOHNUPOBaHUS.
30.TexHun4eckne cpeacTea Ans peannsaunum CUCTEM OTOMNEHUS, BEHTUNALMM N KOHAULNOHMPOBaHUS
31.YcnoBus akcnnyatauum n o6Ccny>XMBaHUs CUCTEM OTOMSIEHUS, BEHTUNALNN N KOHAULMOHMPOBAHMS

3. MeToauuyeckue matepuansbl, onpeaensolme npoueaypbl OLleHMBaHUSA 3HAaHUA, YMEHUIN, HaBbIKOB U
(vnn) onbiTa pEeATEeNbLHOCTYU, XapaKkTepu3ytoLwue npouecc POPMUPOBAHUA KOMNETEHLMIA

3.1. XapaKkTepucTuka npoueaypbl TeKyLlen U NPoMeXyTOUYHOM aTTecTauum No AUCLUUNIINHe

Tabnuua 5
MepuognyvHoOCTbL U Buas! Cnoco6 y4yeTta
Ne HanmeHoBaHue cnoco6 npoBegeHus MeToabl MHAMBUAYanbHbIX
n/n | oueHOYHOro cpeAcTBa npoueaypbl OoLeHUBaHuA BbICTaBNAEMbIX LOOCTUXEHUN,
oueHuBaHuA oueHok obGyuyarowmxcs
1. |3apgauu Ons pelleHnsl Ha |cucTeMaTUYecku Ha SKCNEPTHbIIA Mo natTnbannbHoi  |paGoyas KHUKKa
NPaKTUYECKMX 3aHATUSX  |MPaAKTUYECKUX 3aHATUSX / LKane npenogaesaTens

YCTHO

2. |KoHTponbHas pabota

Mo naTnbannbHoM
Lwkane

N0 OKOHYaHUN N3y4eHua
,EI,VICL[,I/II'IJ'II/IHbI/ YCTHO 1
NMMCbMEHHO

SKCNEPTHbIN

TekyLlasi BeOMOCTb,
3a4eTHas KHUXKa

3. |MpomexyToyHas

3avery

artrectauma — Bonpochl K

Mo naTnbannbHoM
Lwkane

N0 OKOHYaHUN N3y4eHuna
,EI,VICL[,I/II'IJ'II/IHbI/ YCTHO 1
NMMCbMEHHO

SKCNEPTHbIN

3a4vyeTHaa BeOMOCTb,
3a4veTHaa KHMXKa

3.2. Kputepuu u WwWKana oueHNBaHUA pe3ynbTaToB U3yYeHUA AUCLUUNNMHBLI BO BPEeMsl 3aHATUMN (TEeKyLLnin

KOHTPOJIb yCNeBaemMoCcTH)

Kputepum oueHKu 1 wKana oueHUBaHUA KOHTPOJNIbHOM PaboThl

Tabnuua 6
LLkana oueHnBaHus Kputepum oueHku Kon-so
6annoB
«OTnnyHO» CTyOeHT nokasbiBaeT MOMHble U rnybokue 3HaHUsi NporpaMMHOro martepuana,
NIOTMYHO U apryMEHTUMPOBAHO OTBEYAET Ha MOCTaBMEHHbIA BOMPOC, a TaKke
[IOMOMHUTEMbHBIE BONPOCHI, NOKa3aTenu perTuHra (Bce npegycmoTpeHHbie Prf|  (36-50)
yuebHble 3afaHWsi BbIMOMHEHb!, KAYEeCTBO BbIMOMHEHUS GOMbLIMHCTBA M3 HWX| Oannos
OLEeHEHOo Ymcnom 6annos, 6NN3KNM K MakCUManbHOMY).
«XopoLuo» CTyneHT nokasbiBaeT rnybokue 3HaHWs NMpOrpaMMHOrO Martepuana, rpamoTHO
ero usnaraeTt, [OCTATOYHO MOSIHO OTBEYaeT Ha MOCTaBMEHHbIA BOMPOC W
OOMNOMNHUTENbHbIE  BOMPOCHI, yMeno opMmynupyeT  BblBOAbI, OOMycKas (26-35)
HE3Ha4MTeNbHbIE MOTPELHOCTH, MoKasaTesim peiTuHra (Bce NpefsycMOTPEHHbIE|  Gannos
PO y4e6Hble 3agaHns BbINOMHEHbI, KAYECTBO BbINOMHEHUS HU OAHOTO U3 HUX HE
OLEHEHO MaKcMMarbHbIM YMcriom 6annos).
«YO0oBNeTBOPUTESIBHO» CTyneHT nokasbiBaeT [AOCTaTOYHble, HO Hernybokue 3HaHWs MporpammHOro
mMaTepuana; npv oTBeTe He JonyckaeT rpybbix OWwuboK unu npoTUBOPEYUN,
ogHako B OpMyNMpoBaHWM OTBeTa OTCYTCTBYET [OfKHasi CBS3b Mexay (16-25)
aHanu3oMm, apryMeHTauvnen v BbiBOAaMu, ANs MOfyYeHust NpaBUiibHOIO OTBETa Bannos
TpebyeTca YTOYHSAOLWME BOMNPOCHI, AOCTUTHYTHl MWHWMArbHblE WX Bbile
rokasaTtenu pedTUHIOBOWM OLEHKM MPU HanMuuu BbINOMHEHWUS NPeayCMOTPEHHbIX
PMNA y4ebHbIX 3agaHnn
«HeyposnetBoputensHo» |OTBETbI HA BONPOCHI AaHbl HE BEPHO 0-15 6annos
Kputepum oueHnBaHusA 3agay AnNA peweHns Ha NPakTU4eCKUX 3aHATUAX
Tabnuya 7
LLkana oueHnBaHus Kputepuu oueHku Kon-so
6annos
«OTnnYHO» BbICTABNSAETCA CTYAEHTY, €CNM OH UCYEPMbIBAIOLLE, NOCNEA0BATENBHO, YETKO U
FIOTMYECKM CTPOMHO M3naraeT maTtepuan, yMeeT TECHO YBs3blBaTb TEOPUIO C
NPaKTUKOMW, UCMONb3yeT B OTBETE MaTepuan MoHorpadudeckon nutepatypsl,|(36-50) 6annos
npaBurbHO OGOCHOBLIBAET MPUHSATOE peELUEHWE, BnageeT pPasHOCTOPOHHWMMM
HaBbIKaMy U MPUEMaMU BbINOSHEHWS MPaKTUYECKUX 3a4ay.
«XopoLLo» BbICTaBNsE€TCA CTYyAEHTy, €eCnM OH MO CYyLWeCcTBy Wu3naraeT martepwuarn,

npaBuiibHO npuMeHaeT
NnpakTn4ecknx BOMpPOCOB W 3adad,

TeopeTn4veckmne NnonoXexHunsa npu peweHnn
Brageet HeobXxoAMMbIMM HaBblkaMu U

(26-35) 6annos




npnemMamMmm nUx BbliMNOJTHEHUA. 3HaeT Hanbornee BaXHble 3aKOHOMEPHOCTU

«Y[OoBNeTBOPUTENIEHO» BbICTABMNSETCA CTYAEHTY, €CNMM OH WMeeT 3HaHUS TONbKO OCHOBHOMO
maTtepuarna, Ho He YCBOWI ero AeTanein, 4onyckaeT HETOYHOCTU, HeAOCTaTOYHO
npaBurbHble hOPMYNUPOBKM, HAPYLLEHWS FIOTMYECKOW NocnenoBaTenbHOCTU B
W3MNOXEHUN MpOrpaMMHOro MaTtepuana. 3HaeT nepeyeHb Hambonee BaxHbIX|(16-25) 6annos
KaTeropuii, OCHOBHblE HaMpaBneHWsi B3aMMOAEWCTBUSI YKa3aHHbIX KaTeropwi.
YMmeeT onpenenatb cmbicn. BrnageeT ocHoBHbIMM MeTogamu criocobamu u
cpeacTBamu NosyyYeHusi, XxpaHeHus!, nepepaboTkm nHdopmMaumm.

«HeynoBnetBopuTenbHO» | BEICTABMASAETCA  CTYAEHTY, KOTOPbIA He 3HaeT  3Ha4uTeNlbHOW  4acTu
nporpaMMHOro mMartepuana, AonyckaeT CyLeCTBeHHble OLWNOKN, HeyBEePEeHHO, C
6onbLIMMKN 3aTPyOHEHNSAMU OTBEYAET Ha NPaKTMKOOPUEHTUPOBAHHbIE BOMPOCHI.
Kak npaeuno, oueHKka «Hey4oBneTBOpMTENbHO» CTaBUTCH CTyAEHTaM, KoTopble
He MOryT npogorkuTb obyveHne ©6e3 [JONOMHUTENbHBIX 3aHATUA  NO
COOTBETCTBYIOLLEN ANCLMUMINHE.

0-15 6annos

O6wue KpuUTepun u WkKana oueHnBaHusA pe3ynbTaTtoB AnNA AoNyCKa K npome)KyTquoﬁ aTrectaumum

Tabnuua 8
HanmeHoBaHMe OLleHOYHOrO cpeacTBa BannbHas wkana
1. KoHTponbHas paboTa 0-50 6annoB
2. 3apaymn Ang peleHns Ha NPakTMYEeCKNX 3aHATUAX 0-50 6annos

WToro: 100 6annos

MakcumanesHoe konuyectBo BannoB 3a cemectp — 100. Oby4varowmics OonyckaeTCss K 9K3ameHy npu
ycnosuu 51 n 6onee HabpaHHbIX 3a cemecTp 6annos.

3.3. Kputepuum 1 WwkKana oueHUBaHUA pe3ysibTaTOB U3YyYeHUS AUCLIMIIIUHBI HA MPOMEXYTOYHOM aTTecTauumn

OcHoBaHMeM [ONns onpedeneHuss OLIEHKM Ha dK3amMeHax CRyXWUT YpPOBEHb OCBOEHUS O0By4aloLiMmucs
maTtepuana u hopM1poBaHUs KOMNETEHLUIA, MPEAYCMOTPEHHbIX NPOrpaMMoii y4eGHOWM ANCLMMITUHI.

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

OueHKY «3a4TeHO» nony4yaeT obyyaloLmncs, OCBOMBLLMI KOMNETEHLUUN AUCLUMININNHBI Ha BCEX 3Tanax ux
dopmupoBaHma Ha 51-100 %, nokasaBLUMA BCECTOPOHHEE, CUCTEMaTMyeckoe U rnybokoe 3HaHue y4ebHoro
mMaTtepuana, ymeHue cBo6OAHO BbINOMHATL 3adaHus, NpedyCMOTpeHHble paboyeri nporpaMMOn, YCBOMBLLWN
OCHOBHYI0 1 O3HAKOMIEHHbIN C AOMNOMHUTENBHOW NUTEepaTypon, peKOMEeHA0BaHHOW NporpamMmmoin.

OueHKy «He 3a4TeHO» Mony4vaeT o0yyaloLWmMNcs, OCBOMBLLNIA KOMNETEHLUM ONCLUMNIVHBI Ha BCeX aTanax
nx opMmMpoBaHus MeHee 4yem Ha 51%, obHapyxmBLieMy Npobenbl B 3HaHNSAX OCHOBHOMO y4ebHOro martepuana,
A0NyCTUBLUEMY NPUHLUMNNANbHbIE OLINOKN B BbINOIHEHWUM NMPeaYyCMOTPEHHbIX paboyer NporpaMMoin 3agaHuin.

LUkana oueHMBaHuA pe3ynbTaTtoB

Tabnuua 9
MpoueHTHas WwkKana OueHkKa B cucteme:
(npv ee ncnonb3oBaHUM) «3a4YTEHO - He 3a4YTEeHO»
0-50% He 3a4yteHo
51-100% 3ayteHo




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)

B51.0.03.08 «OcHOBbI TennorasocHabXXeHUs U BeHTUNALUN»

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
AHHOTauunA paboyen nporpaMmmMbl QUCLUNNMUHDI
B1.0.03.08 «OcHOBbI Tennora3ocHabXeHUsaA N BEHTUNALUU»

Koa v HanpaBneHne NoAroToBKu

(cneumnanbHOCTDL) 08.03.01 CtpoutenscTBo
HanpaBneHHoCTb (Nnpocmnb) TennoraszocHabxeHue N BEHTUNALUA
Keanudukauusa 6akanaBp

®dopma obyyeHus 3ao4Has

Nog Havyana noaroToBKuU 2020

Bbinyckarowan kacpegpa CtpoutenscTBo
Kadeapa-paspaboTumk CtpouTtenscTBo

O61bem AgMcumnnnuHbl, 4. / 3.e. 108/ 3

dPopma KOHTpOA (NpomexyTovHas

aTTecTauums) 3a4eT, KOHTponbHaA paboTa
Yac. | Tek. Na6. MpakTnu.
Kypc 3.e: 3aH., 3aH., 3aH., KCP CPC dopma KOHTpons
yac. yac. yac.
4 108 /3 2 0 4 3 95 3a4eT, KOHTpOsbHas paboTta
NToro 108 /3 2 0 4 3 95 3a4eT, KOHTpOsbHas paboTta

YHuBepcanbHble KOMNETEeHLMUN:

He nNpeAyCcMoOTpeHbl yqeﬁHbIM niaaHoMm

O6wenpodeccrnoHanbHbIE KOMNETEeHUUU:

He NpeAyCMOTpPeHbl y4eOHbIM NaHOM

MpodeccrmoHanbHbIE KOMNETEHLUU:

He nNpeAyCcMoOTpeHbl y‘-leﬁHbIM niaaHoOM

Cop,epmaHme OncumniinHbl OXBaTbiBae€T Kpyr BOMPOCOB, CBA3aHHbIX C .OCHOBaMu TennorasocHabXXeHus n
BEHTUNALNN.

MpenopaBaHne AuUCLUNNUHBI NpedycMaTpuBaeT criegytowme ¢hopMbl opraHusaumm y4yeGHoro npotecca:
NEeKUMM, NpakTUYecKne 3aHATUS,, CaMoCTosiITENbHasi paboTa CcTydeHTa.

Mporpammoit AUCUMNIVHBI NPEAYCMOTPEHb! Criedytolmne Buabl KOHTPOS: TEKYLLUA KOHTPOSb YCNeBaeMocTy
B dhopMe BOMPOCOB K YCTHOMY OMpOCY, 3agay AN peLleHus Ha MpakTUYecKUX 3aHATUSX, 3aluTbl OTYETa no
nabopaTopHbIM paGoTam 1 MPOMEXYTOYHbI KOHTPOIb B (hopMe 3ayeTa.




