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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 KOMMeTeHuuun AOCTMXEHUA KOMNEeTeHUUn 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 Kog n HammeHoBaHue
HanmeHoBaHue komneTeHUMN MHAUKaTopa AOCTUXKEHUA Pe3ynbTaTtbl 06y4yeHUs
KOMMeTeHLUN
KOMNeTeHuumn
MK-4 CnocoBHOCTL K BbINOSTHEHUIO npo-1 NK-4 31 MK-4.1

cneumanbHbIX pacyeToB Ans
MPOEKTUPOBAHUS PeLLEeHUI
KOTeNbHbIX, LIeHTPanbHbIX
TEnnoBbIX MyHKTOB, MarnbIX
TennoaneKkTpoueHTpanemn

BbinonHseT rugpasnuyeckme
pacyeTbl, pac4eTbl TeNsoBbIX
cxeM ¢ Bbibopom o6opyaoBaHusi
ANsi NPOEKTUPOBAHNSA pELLEHNI
KOTENbHbIX, LLleHTpanbHbIX
TensoBbIX NYHKTOB, MarnblIxX
TennoanekTpoueHTpanemn

3HaTb: MeToanKy No BbINOMHEHMIO
rmapasnmMyeckoro pacyeTa npu
NPOEKTUPOBaHUUN TEXHONOMNYECKUX
peLleHni KOTeNbHbIX, LEHTPanbHbIX
TENNOBbIX MYHKTOB, ManbiX
TennoaneKkTpoueHTpanemn
32TK-4.1

3Hatb: [NpaBuna BbINONHEHNS K
0hOpPMIEHNS MPOEKTHOM
AOKYMEHTaLMM B COOTBETCTBUN C
TpeboBaHNAMMU HOPMaTUBHO-
TEXHUYECKNX JOKYMEHTOB Ha
NPOEKTHY0 JOKYMEHTaLuio
33MK-4.1

3HaTb: TpeboBaHWsA HOPMATUBHBIX
NnpaBOBbIX aKTOB, HOPMAaTUBHO-
TEXHUYECKNX U HOPMATUBHO-
MEeTOANYECKNX AOKYMEHTOB MO
NPOEKTUPOBAHMNIO U CTPOUTENLCTBY
KOTENbHbIX, LEHTParbHbIX TEMMOBbLIX
NyHKTOB, MarbIX
TeNnnoaneKkTpoueHTpanemn

Y1 NK-4.1

YmeTb: Onpegensitb Heobxoaumble
AaHHble ANs BbIMNONHEHNS
rmapaBnmMyecknx pac4eTos,
pacyeToB TEMMOBbLIX CXEM NpU
NPOEKTUPOBAHUN TEXHONOMMYECKNX
peLLeHNA KOTeNbHbIX, LEHTPanbHbIX
TENMNOBbIX MYHKTOB, MarnbiX
TennoaneKkTpoueHTpanemn

Y2 NK-4.1

YMmeTb: [IprMeHATb OCHOBHbIE
3aBMCUMOCTU U METOAMKM NO
BbIMOSTHEHWNIO T’MAPaBANYECKNX
pacyeToB Npu NPOEKTUPOBaHUN
TEXHOMOMMYECKNX peLLeHnin
KOTENbHbIX, LeHTParbHbIX TEMMOBbIX
NyHKTOB, MarbIX
TENnoaneKkTpoueHTpanemn

B1 MNK-4.1

BnapeTb: meTogom pacyeta
TENnoBbIX N MaTepuarnbHbIX
6anaHcoB MO TEM0BOW CXeme
KOTENbHBIX, LEHTParbHbIX TEMMOBbIX
NyHKTOB, MarbIX
TENnnoaneKkTpoueHTpanemn

B2 NK-4.1

BnapgeTtb: MmeTogom Bbibopa




obopynoBaHusa 1 apMaTypbl Anst
NPOEKTUPOBAHMSA TEXHONOMNYECKNX
PEeLLEHN KOTENbHbIX, LIEHTPaNbHbIX
TENMoBbIX MYHKTOB, MarbIX
TennoaneKkTpoueHTpanemn

B3 MNK-4.1

BnageTb: METOAMKON YTOYHEHUS
AvameTpoBs Tpy6onpoBoaoB no
Nosy4YeHHbIM AaHHbIM

B4 MNK-4.1

BnageTtb: meToamkon ohopmieHns
pe3ynbTaToB rMApaBlNYecKmx
pacyeToB Npu NPOEKTUPOBaAHNN
TEXHONOMMYECKNX peLleHnn
KOTEMNbHbIX, LLeHTPanbHbIX TENMOBbIX
NYHKTOB, MarnblX
TennoaneKkTpoueHTpanen n
COCTaBIieHNE NOSACHUTENBHON
3anncku

2. MecTto aucumnnuHbl (Mogyns) B CTPYKType o6pa3oBaTenibHOM NporpaMmbi

Mecto AavcumMnnuHbl B CTPYKType o6pasoBaTenbHOM Nporpammbl: YacTb, bopMmupyemasi yyYacTHUKamu

obpasoBaTenbHbIX OTHOLLEHWUNA.

Tabnuua 4
Kop MpepwecTtBylowme MapannenbHoO ocBanBaemble
Mocneaytouwe AUCLUUNNUHBI
KOMMneTeHUumn AUCLUUNNUHBI AUCLUMUNUHDI
MK-4 Hacocebl, BEeHTURATOPbI 1 MpownsBoacTBEHHAA NpakTuKa: ABTOHOMHOE TennocHabxeHue;
KOMMpeccopsbl MCNONHUTENbCKasa NpakTuka lMpoun3BoacTBEHHAs NpakTuka:

npeaanninoMHas NpPaKkTuKa;
OHeprocbepexeHne B cUCTEMaX
TENNorasocHabXeHWsl 1 BEHTUNSALMK

3. O6bem AuCLUMNINHBI B 3a4€THbIX eAMHULAX C YKa3aHMeM KonnyecTBa akaaeMU4ecKnx 4acos,
BbleNeHHbIX Ha KOHTaKTHYI paboTy oGy4yaloWwmnxca ¢ npenogaBarenem (Mo Bugam y4ebHbIX 3aHATUM) U Ha
camMocToATeNnbHYI0 paboTy oby4aroLmxcs

Tabnuua 5

Bup yyebHomn paboTbl

Bcero yacos

AyauTopHasi KOHTaKTHas paboTta

(Bcero), 22 22
B TOM yucne:

NeKUnoHHble 3aHaTus (J13) 4 4

nabopatopHble paboThsl (J1P) 2 2

npaktudeckme 3aHstus (M3) 12 12
BHeayauTOpHas KOHTaKTHas 4 4

pa6ora, KCP

CamocTtosiTenbHas paboTa (Bcero),

B TOM Yucne: 181 181
COCTaBMNeHWE U U3yYeHne KOHCcnekTa 50 50
noarotoska K 13 u JIP 50 50
BbIMOJIHEHNE KOHTPOIbHbIX paboT 40 40
NoAroToBKa K SK3ameHy 41 41

Popmbl TeKylwero KOHTpons

ycneBaemocTu
®dopMbl NPOMEXYTOUHOMN 3a4eT, 3K3aMeH, KypCOBOM MpPOEKT, 3ay4eT, IK3aMeH, KYPCOBOW NPOEKT,
aTTecTrauuu KypcoBasi paboTa KypcoBasi paboTa
KoHTponb 13 13
UTOrO: yac. 216 216
UTOIO: 3.e. 6 6

* - npoBegeHne nekunoHHblx 3aHatun B CAO MOODLE ¢ ncnonb3oBaHMeEM OHMAMH-KOHTEHTA

4, Cerp)KaHMe AUCUUNTINHDbI, CTPYKTYpUpoBaHHO€e No TeMam (pasp,enaM), C YKazaHuemM oTBegeHHOro Ha
HUX Konn4yecTtBa akageMn4yeckux 4yacos n BuaoB yqe6|-|b|x 3aHATUIA

Ne HaumeHoBaHue paspgena
pasgena AVUCLUNIUHBI

Buabl y4eGHOM Harpy3kM U UX TPyAO0EMKOCTb, Yachbl

n3 npe n3

Tabnuua 6
CPC KCP KoHT- Bcero
ponb YyacoB




TennoreHepvpyoLne yCTaHOBKU, NX
poJib, OCHOBbI FOPEHUSA TONNMNBA, 2 - 4 45 1 3 55
TennoBou GanaHc TennoreHeparopa.
2 TennooGMeH B kKOTENbHOM arperare,
€ero KOMrnaHoBka, knaccudukaumns 2 - 4 45 1 3 55
KOTMOB, BOAHbIV PEXUM.
3 TennoBble CXEMbl KOTEMbHbIX, ) ) 4 45 1 3 53
TOMMAMBHOE XO3ANCTBO KOTENbHbIX
4 OcCHOBbI NPOEKTUPOBAHUSA KOTENbHbIX,
asToMaTU3aLNs, OXpaHa ) 2 ) 46 1 4 53
OKpYy>KatoLLen cpeabl U1 060CHOBaHVE
NPOEKTHbIX peLUeHnI
Wtoro: 4 2 12 181 4 13 216
4.1. CopepKaHue NeKUNOHHbIX 3aHATUN
Tabnuua 7
Ne HauMmeHoBaHMe CopepxaHue nekuum _ Kon-
n3 pazaena Tema nekuum (nepeyveHb AMAaKTUYECKUX €OMHNLL: BO
paccMmaTpuBaembIX NOATEM, BONPOCOB) YyacoB
4
1 | TennoreHepupytowue | TennoreHepupytoLmne BeeneHue. CBeaeHusi 0 cuctemax TennocHabXeHus u 2
YCTaHOBKWN, UX POfb, YCTaHOBKM, UX POrb, noTpebutensix TennoBon sHeprun. NCToUYHMKN TennoBon
OCHOBbI rOpeHus OCHOBbI FOPEHUS TOMNNUBA, 3Heprumn ansa cuctem tennocHabxeHus. Knaccudumkaums
TONMnMBa, TENNOBOW Tennosou 6anaHc WCTOYHMKOB TEMMOBOWN 3HEPTUN.
OanaHc TennoreHepaTopa. [Mony4yeHne TennoBon 3HEPrMn N3 opraHNyYecKoro
TennoreHeparopa. Tonnuea. KoTenbHble Ans TennocHabXeHNs. dnemeHnTbl
KoTenbHON ycTaHoBkn. COBMECTHOE NMPOn3BOACTBO
TENNOBOW N 3NeKTpUYEeCcKon aHeprumn Ha TIAL.
Onpegenexuns 1 knaccudukaums NapoBbIX KOTMOB.
BanaHc TonnnBHO-3HepreTnyeckmx pecypcos B Poccuu,
TeHOeHUMM ero pa3suTtusl. PacyétHble xapakTepucTukn
TBEPAOro, XUAKoro 1 razoobpasHoro Tonnmea. OCHOBHbIE
onpegeneHus. NoHsTUe yCroOBHOIo TONMUBA.
PU3NKO-XMMUYECKME OCHOBLI TEOPUU FOPEHUSI TONNKMBA.
LlenHble peakumun. FoMoOreHHoe 1 reTeporeHHoe ropeHme.
CxeMbl ropeHnst TBEpAOro 1 razaoobpasHoro Tonnmea.
O6Lee ypaBHeHue Tennosoro 6anaHca. MoTteps Tenna c
yxoaswmmm razamu. MNoTeps Tenna oT XMMUYECKoW
HEeMorHoTbI cropaHus. MNoTepst Tenna oT MexaHUYecKomn
HEeMorTHOThbI cropaHus.. MNoTeps Tenna oT Hapy>XHOro
oxnaxaeHus. Notepsa Tenna ¢ pmanyeckum Tennom
LLUNaKoB.
MonesHo ncnonb3oBaHHOE TENSO B KOTroarperarte, ero
KnAa.
2 | TennoobmeH B TennoobmeH B KOTeNbHOM TennoobMeH B TOMOYHOM kamepe. PacyeT TennoobmeHa 2

KOTENbHOM arperare,
€ro KOMNaHoBKa,
Kknaccudmkaums
KOTNOB, BOAHbIN
pexum.

arperare, ero KOMMNaHoBKa,
Knaccudumkaumsi KOTrnos,
BOZHbIN PEXMM.

n3nyyYyeHMeM B TOMOYHOM kamepe. N3nyyatensHas
cnocob-HocTb dakena. TennoBble XxapakTepUCcTKn
HaCTEHHbIX 3KPaHOB. HepaBHOMEPHOCTbL TEMNepaTypHOro
nons B TOMKe.

TennoobMeH B NonypagmaLoHHbIX Y KOHBEKTUBHbIX
NOBEPXHOCTAX Harpesa. JlyuncTeln TennoobmeH B
razoxogax kotrna. KOHBEKTUBHbIN TennoobmeH B
rasoxogax kotna. Belbop ckopocTeli ra3oB u paboyen
cpenbl B KOHBEKTMBHbIX MOBEPXHOCTSAX HarpeBsa.
KomnoHoBKa TennoreHepupyoLwen yCTaHOBKM B
KoTenbHoM oTaeneHun. ObLias KOMNOHOBKa NapoBOro
koTna. KomnoHoBka TONoYHoM kamepbl. KomMnoHoBka
KOHBEKTUBHbIX MOBEPXHOCTEN Harpesa

TennoBow pacyeT koTenbHoro arperata. O6wue
nonoxeHus. NMoHsATUE TeopeTU4ECKN HEOBXOANMOTO
konu4yecTBa Bo3ayxa. KoadpdumumeHT n3bbiTka Bo3gyxa B
Tonke. [Mpucockl Bo3ayxa no rasoxogam Kotna.
A3poanHaMMYecKnin pacyéT KOTeNbHOro arperaTa.
Knaccndukaums napoBbix KOTNoB. KoTtnbl ¢
€CTECTBEHHOW U NPUHYANTENBHOW Lupkynaumen. Obwme
BOMpPOCHI rmapoanHamMukn. Cxembl KOMMNOHOBOK
BoporpeliHble koTnbl. KOHNOHOBKa HU3KOTEMMNepaTypPHbIX
KOHBEKTUBHbIX MOBEPXHOCTEN Harpeea NapoBbIX U
BOAOrPENHbIX KOTMOB.

Knaccndukaumsa TonovHbIX yCTPOUCTB. TONOYHbIE
YCTPOWCTBA CO CIOEBbIM CXXUraHneM TBepAoro Tonnvea.




KamepHble Tono4YHble yCTponcTBa. [[openoyHble
yCTpONCTBA Ans akenbHOro CXUraHus MbineBUaHOro
TBEpaoro Tonnuea. PopCyHKM AN pacnbina XUAKoro
TonnMBa.

PUIMKO-XMMMNYECKNE XapaKTEPUCTUKN UCXOOHON,
BOAONPOBOAHOW, NUTATENbHON, KOTIIOBOW, NOAMUTOYHOMN
BoAbl U Napa. Nepunoanyeckas n HenpepbiBHasA NpoayBKa
koTtnoB. CTyneHyaToe ncnapeHve. NaponpomMbIBOYHbIE
yCTpOMCTBA.

ATmocepHas 1 BakyyMHas aeaspaums nutatenbHom n
NoANUTOYHOM BOAbl. CXeMbl M KOHCTPYKLUMW JealapaTopoB.
CnocoObl 04NCTKM BOAbIl. YaaneHne MexaHu4eckux
npumecen. loHoobMeHHble BOOONOArOTOBUTENbHbIE
ycTaHoBku. OBGpaTHbIN 0cMoC.

WToro 3a :

Utoro:

4.2. CopepxxaHue nabopaTopHbIX 3aHATUN

Tabnuua 8

Ne
npP

HanmeHoBaHue
pasgena

HanmeHoBaHue

na6opaTtopHou paboTbl

CopepxaHue nabopaTopHon paboTbl
(nepeyeHb AMOaKTUYECKMX €OUHNLL:
paccMmaTpuBaeMblx MOATEM, BONPOCOB)

Kon-
BO
yacoB

4

OcHoBbI
NpPOEKTUPOBaHWS
KOTEnbHbIX,
aBTOMaTM3aLuus,
oxpaHa
oKpy>KatoLLen
cpeabl n
obocHoBaHue
NPOEKTHBIX
peLueHni

OcHoOBbI NPOEKTUPOBaHNSA
KOTenbHbIX, aBTOMaTU3aLms,
OXpaHa OKpy>KaloLLen cpeabl 1
060CHOBaHWe NPOEKTHbIX
peLueHnin

O6wume nonoxeHns. KOHTPONbHO-U3MepuTenbHble
npubopbl Anst KOHTPONSi NPON3BOACTBA TEMMOBOW 3HEPrU.
CucTtembl aBTOMaTU3aLMy NpoLECCOB reHepauum napa
KoTenbHbIMU arperatamun. OnucaHme CyLeCTBYHOLLMX
CUCTEM KOHTPOINSi MPOM3BOA-CTBA TEMNMOBOW SHEPTUN.
OnuncaHne napameTpoB paboTbl KOTNa, KOTOpbIE B
npouecce paboTbl KOTNa B CTaLUMOHAPHOM pexume
noAaepXvBaloTCA aBToMaTnyecku. JlokanbHble CUCTEMBI
perynvpoBaHus KOTENbHOro aHperaTa

KomnoHoBka 060pyaoBaHnst B 34aHUN KOTENBHOWN.
CTtpouTenbHble KOHCTPYKLMKU, BHYTPEHHNE rabapuThbl
30aHWSA KOTENbHOW M MPUHLMMBLI pa3MeLLEeHNs B HEM
OCHOBHOrO 1 BCrioMoraTenbHoro obopyfosaHusi. NoHATUs
KOMMOHOBOK [1aBHOIO 34aHNS 3HEPreTUYeCcKoro
npeanpuaTus.

OnuncaHusi CTpPoUTENbHBIX KOHCTPYKLMIA, BHYTPEHHMX
rabapuToB 34aHWs KOTEMbHOW 1 MPUHLMMNOB pa3MeLLeHuns B
HEeM OCHOBHOrO ¥ BCOMOraTernsLHoro obopyaoBaHus.
PacueT TennoTexHn4ecknx nokasaTenen Tenno3almTHoOm
000Mn0oYKM 30aHNSA KOTENBHOMN.

WNcTouHmkn BpeaHbix BeIBpOCOB B aTmocdepy.
Hopmupyemsle MNB v MNMOK BpeaHbIX BewecTs B
OKpy>KatoLeM BOo3ayxe.

PacyéT gbimoBoM TpyGbl NO YCNOBUAM HOPMarbHOIO
paccenBaHnsa B aTMocdepe BpeAHbIX BELLECTB.

Cnocobbl ynaBnuBaHusa TBepabiX YacTul, U3 NPoayKTOB
cropanus. MyTu cHkeHns 06pasoBaHnsa BPEAHbIX
BbIOpOCOB. MeToanku oLeHKn akonorudeckoro yuepba ot
BpeOHbIX BbIGPOCOB KOTEMbHbIX.
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WToro 3a :

Utoro:

4.3. CopepxKaHue NpakTUYeCKUX 3aHATUN

Tabnuua 9

Ne
n3

HaumeHoBaHue
pasgena

Tema npakTuyeckoro
3aHATUA

CopaepxaHue NPakTUYECKOro 3aHATUA
(NepeyeHb AMOAKTUYECKUX eANHNLL
paccMmaTprBaeMblX NoATeM, BOMPOCOB)

Kon-
BO
YyacoB

4

TennoreHepupytone
YCTaHOBKW, UX POfb,
OCHOBbI ropeHnd
TONNMBa, TENMOBOMW
6anaHc
TennoreHeparopa.

TennoreHepupytowue
YCTaHOBKM, UX POIb,
OCHOBbI FOpeHnst Tonnuea,
Tennosol 6anaHc
TennoreHepartopa.

M3yyeHne KOHCTPYKLUUIM KOTENbHbIX YCTAHOBOK, BWOOB
TENOBbIX pPacyYeToB W MNOpsigka MPOBEAEHUSA 3TUX
pac4yeToB.

Pac4yét 06BbEMOB NPOAYKTOB CropaHnsi, 06 bEMHBIX fonew
Tpex-aTOMHbIX ra3oB [ns 3agaHHoOro npenogaBaTtenem
cocTaBa CXUraemoro TonnvBa U Tuna KoTna npoBOAUTCS
pacyét 06 LEMOB NPOAYKTOB CropaHusi, 06bEMHBIX Aonen
TPEeXaTOMHbIX ra3oB

M3yyeHne KOHCTPYKUUM KOTNA, €ro 3fIEMEHTOB, CXEMbI
LIMPKYNSLMM NapOBOASHON CMECHU.
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MpoBendeHWe pacyeTa TennoBoro GanaHca KOTENbHOro
arperata, onpeferieHMe pacxoga Tornnuea onpeeneHve
pacxoga TonnvBa PacyéT  aHTanbnui  NpOAYKTOB
cropaHusi.

TennoobmeH B
KOTenbHOM arperaTe,
€ro KOMMaHoBKa,
Knaccudukaums
KOTNOB, BOAHbIN
pPeXnM.

TennoobmeH B KOTENbHOM
arperaTe, ero KOMNaHoBka,
Knaccudmkaumsi KOTnos,
BOOHbIN PEXNM.

OnpegeneHve u pacyeT TennoBbiX MOTEPb KOTENbHOMO
arperarta, pacyerT K. n. 4. KoTna.

Pac4ét aHTanbnuin NpoayKToB CropaHus
Pacuer TennoobmeHa B TOMke  KOTNa,
Temnepartypbl Ha BbIXO4E W3 TOMKN KOTNa.
MpoBenoeHne pacyéta TennoobmeHa B  NEpBOM
KOHBEKTMBHOM Myyke. Pacuetr TemnepaTypbl NpoayKTOB
CropaHusi Ha BbIXoe 13 NepBOro KOTeNbHOro ny4ka.
lMpoBegeHne pacyéta TennoobMeHa BO  BTOPOM
KOHBEKTMBHOM My4ke. Pacuetr TemnepaTypbl NpoayKTOB
CropaHMsi Ha BbIXOAEe M3 BTOPOro KOTENbHOro MyyKa.
PacueTt TennotexHnyeckux nokasartenen TennosaluTHoOm
obonoykun. PacyeT BogHoro pexuma. Nposoautcst BbIGOp
CXEMbl XVMM-BOOOOYMCTKA WM OCHOBHOrO 060pyaoBaHus
KOTENMbHOW.

pacyeT

TennoBble cXembl
KOTenbHbIX,
TOMNMUBHOE
X035MCTBO
KOTenbHbIX

TennoBble cXxembl
KOTenbHbIX, TONNMBHOE
XO3SACTBO KOTEIbHbIX.
BcnomoraTtenbHoe
obopynoBaHue.
Mmppasnuyecknin n
aspoaMHaAMUYECKUI
pacyeTbl. OCHOBbI
NpOEKTUPOBaAHMS
KoTenbHbIX. OBbocHoBaHMe
NMPOEKTHBIX PeLLUEeHNI.

Pacyetr TennoBoW CcxeMbl KOTENbHOW, MpoBedeHue
aspoavHaMM4eckoro pacvérta raso-BO3AyLUHOro TpakTa
KoTenbHon. lNMpoBeaeHue pacyeta NPOM3BOAUTENBHOCTU
CeTeBbIX M MOAMUTOYHBLIX HacocoB, Mx nopbop. Pacyer
BCromoraTenbHoro o6opyaoBaHns. PacyeT NpovHOCTHbIX
nokasaTenen Tpy6onpoBoaoB. HopmaTUBHO-TEXHWUYECKON
OOKyMEeHTauus, ycTaHaBnuBawwas TpeboBaHusa K
pacyeTHOMy OBGOCHOBAHMWIO MPOEKTHOrO PeLUeHWs,B TOM
yucne, HanpaeneHHas Ha obecnevyeHne HOPMUPOBaHUSA
Oe3bapbepHoi cpedbl AN ML C  OrpaHUYeHHbIMU
BO3MOXHOCTAMM  340poBbs.  MeToamkn  mpoBepku
COOTBETCTBMS  MPOEKTHbIX  peLleHnd  TpeboBaHMAM
HOPMaTMBHO-TEXHNYECKOW OOKyMeHTauumu, nnax
cornacoBaHus U MPOXOXAEHUS 3KCMepTU3bl MPOEKTHON
OOKYMEHTAaLMKW, OCHOBHble TpeboBaHusA K 0OpMMEHUIO
NPOEKTHON JOKYMEHTaLuW, OCHOBHbIE NapameTpbl CUCTEM
n obopyaoBaHUsl, OCHOBHbIE TEXHUKO-3KOHOMUYECKME
nokasaTenu, XxapakTepuctukm 6esonacHOCTM cuUcTem,
XapaKTepuUCTUKN  3HEProddPEKTUBHOCTU,  pacyeTHbIe
CXeMbl, 060CHOBaHWNE NPUHATBIX PELLEHU

WToro 3a :
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Wtoro:
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4.4. CogepxaHue CaMOCTOATENbHON pPaboThbI

Tabnuua 10

Ne
n/n

HanmeHoBaHue
pasgena

Bupg camocTtosiTenbHomn
paboTbl

CopaepxaHue caMmoCToATeNbHOWN paboTbl
(nepeyeHb ANOAKTUYECKUX €ANHULL:
paccMaTpuBaembix NoATEM, BOMPOCOB)

Kon-
BO
YyacoB

4

TennoreHepupytoLne
YCTaHOBKM, NX POnb,
OCHOBbI FOpEHNst
TonnuBea, TennoBow
6anaHc
TennoreHepartopa.

CoctaBrnieHve n ndyvyeHve
KOHcnekTa. NoarotoBka K
na.

BbINOMHEHWE KOHTPOJbHOW
paboThl

BeeneHune. CBefeHns 0 cuctemax TennocHabXeHus wu
notpebutenax TennoBon dHeprun. VCTOYHWKM Tennosown
3HeprMnM Ans cuctem TennocHabxeHus. Knaccudwukaums
NCTOYHUKOB TEMMOBOW 3HEPTUN.

MonyyeHne TennoBoW SHepruM U3  OPraHNYecKoro
Tonnuea. KotenbHble Ans TennocHabxeHusi. OnemeHTbl
KoTenbHOM ycTaHoBkn. COBMECTHOE MpPOU3BOACTBO
TENMOBOM W  3MNeKTpuyeckom aHeprmm Ha  TOL.
OnpepeneHus n knaccudmrkaumsi NapoBbIX KOTOB.
BanaHc TomnuBHO-3HepreTMyecknx pecypcoB B Poccuu,
TeHOeHUMM ero pasBuTUs. PacyéTHble XapakTepuCTUKM
TBEPAOro, XUAKOro 1 razoobpasHoro Tonnmea. OCHOBHbIE
onpegeneHus. MNoHAaTUe yCroBHOro Tonnmea.
PU3NKO-XMMNYECKNE OCHOBLI TEOPUM FTOPEHUSA TOMMMBa.
LlenHble peakumun. FOMOreHHoe 1 reTeporeHHoe ropeHue.
CxeMbl ropeHus TBepaoro 1 razoobpasHoro Tonnmea.
OOwee ypaBHeHue TennoBoro 6anaHca. MNMoTeps Tenna ¢
yxogawmmMm rasamu. [lloTeps Tenna OT XUMUYECKOMN
HenomnHoTbl cropaHus. loTepa Tenna oT MexaHW4Yeckown

HenonHoTbl cropaHus.. loTepa Tenna ot Hapy>XHOro
oxnaxpgeHusi. lNotepsa Tenna ¢ uU3MYECKMM Tennom
LLU1aKkoB.

MonesHo ucnonb3oBaHHOe Tenno B KoTroarperarte, ero
KA. W3yyeHne KOHCTPYKUMIA KOTENbHbIX YCTAHOBOK,

50




BMAOB TEMJIOBbIX pacyeTOB U Mopsiaka NpPoBeaeHUst 3TUX
pac4eToB.

PacuéTt 06EMOB NpoayKTOB Cropannsi, OO bEMHbLIX JONeENn
Tpex-aTOMHbIX ra3oB [ns 3adaHHOro npenofaBaTenem
cocTaBa CXWraemoro TonnvBa U Tuna KoTna npoBoanuTCs
pac4€T 06bLEMOB NPOAYKTOB CropaHusi, 06 bEMHBIX Jonewn
TPEXATOMHbIX ra3oB

MN3yyeHne KOHCTPYKUMM KOTMa, ero 3M1EMEHTOB, CXEMbI
UMPKYNSALMY NapOBOASHON CMECH.

MpoBedeHne pacyeTa TennoBoro GanaHca KOTENbHOro
arperaTa, onpeferieHne pacxoga TONnuBa onpegerneHne
pacxoga TonnuBa Pacyér  SHTanbnuin  NPOAYKTOB
cropaHusi.

TennoobmeH B
KOTenbHOM arperaTe,
€ro KOMMaHoBKa,
Knaccudukaums
KOTNOB, BOAHbIN
pPeXnM.

CoctaBneHuve n nsyvyeHve
KOHcnekTa. [NogrotoBka K
3. BbINONHEHNE
KOHTPOJbHOM paboTbl

TennoobmeH B TonoyHou kamepe. PacyeT tennoobmeHa
usnyyeHmem B Tono4yHom kamepe. WanyyaTenbHas
cnocob-HocTb  bakena. TennoBble  XapaKTePUCTUKM
HaCTeHHbIX 3KpaHOB. HepaBHOMEPHOCTb TEMMEPATYPHOrO
nons B TOMKe.

TennoobMeH B NOMypaguvauoOHHbIX W KOHBEKTUBHbIX
NMOBEpXHOCTSIX HarpeBa. Jlyuncteln TennoobmeH B
razoxogax kotna. KoHBEKTMBHbI  TenrnoobMeH B
rasoxogax kotna. Bwibop ckopocTen rasoe u pabouyen
cpeabl B KOHBEKTUBHbIX NMOBEPXHOCTSIX HAarpeBa.
KomnoHoBka  TennmoreHepuvpyoLwein  yCTaHOBKM B
KoTenbHoM oTaeneHun. Ob6Lias KOMMOHOBKa MapOBOro
kotrna. KomnoHoBka TOMo4YHOW Kamepbl. KomnoHoBka
KOHBEKTUBHbIX NOBEPXHOCTEN Harpesa

TennoBon pacyeT kKoTenbHoro arperata. OO6wwme
nonoxeHus. [loHATME TeopeTuMyeckn HeobGXoaMmoro
konuyecTBa Bo3ayxa. KoaddpuumeHT nsboitka Bosayxa B
Tonke. [lpucocbl BO3gyxa MO rasoxogam  KoTna.
AapoanHamMn4ecknii pacyET KOTENbHOro arperara.

Knaccudgukauma napoBbIX KOTIOB. KoTnbl c
€CTECTBEHHOM W NPUHYyaUTENbHOW uMpKynsaumnen. Obwme
BOMPOChI rMAPOAVHAMYKN. Cxembl KOMMOHOBOK

BoporpeiHble koTnbl. KOHNOHOBKa HM3koTeMnepaTypHbIX
KOHBEKTUBHbIX MOBEPXHOCTEN HarpeBa NapoBbIX WU
BOAOrPENHbIX KOTIOB.

Knaccudukaums  TOMOYHbIX ~ YCTPOMCTB.  TOMOYHbIE
YCTPOMCTBA CO CMOEBbLIM CXWraHWem TBEPAOro TOMMMBa.
KamepHblie TOMOYHbIE YCTpOMWCTBA. "openoyHble
ycTponcTtBa Ans hakenbHOro CXUraHWs MbiNeBUAHOrO
TBepaoro Tonnuea. DOPCyHKM Ans pacnbina KUAKOro
TONNMBA.

Pusmko-xummnyeckue XapaKTepuCTUKn NCXOOHON,
BOZONPOBOAHOW, MUTATENbHOW, KOTMOBOW, MOAMUTOYHOWN
BOAbl U napa. [Nepuoanyeckas 1 HenpepbiBHAA NpogyBka
kotnoB. CTyneHuyaTtoe wcnapeHve. [laponpoMbIBOYHbIE
yCTpoWcTBa.

ATmoccepHass 1 BakyyMHas geaspauusi nutatenbHon U
NoANUTOYHOM BOAbl. CXeMbl 1 KOHCTPYKLUM Aea3paTopoB.
Cnocobbl  ouncTkM BOAbl. YOaneHue MexaHWYecKux
npumeceni. MNoHOOOMEHHbIE  BOLOMOArOTOBUTESbHbIE
yctaHoBkn. O6paTHbin ocmoc. OnpegeneHve u pacyet
TEennoBbIX MOTEPb KOTEMNbHOro arperarta, pacyeT K. n. A.
KoTna.

Pac4yét aHTanbnuin npoayKToB cropaHus

Pacyetr TennoobmeHa B TOMKe KOTMa, pacyet
TemnepaTtypbl Ha BbIXO4E M3 TOMKWU KOTha.

MpoBeaoeHne pacyéta TennoobmeHa B  MEPBOM
KOHBEKTUMBHOM My4yke. PacuyeT Temnepartypbl NPOAYKTOB
CropaHusi Ha BbIXOA4e 13 NepPBOro KOTENMbHOrO My4Ka.
MpoBepeHne pacyéta TennoobMeHa BO  BTOPOM
KOHBEKTMBHOM My4yke. PacuyeT TemnepaTtypbl NPOAYKTOB
CropaHusi Ha BbIXOA4E W3 BTOPOro KOTEMbHOTO MyudKa.
PacueT TennotexHnyecknx nokasartenen TennosawmTHom
ob6onouku. PacyeT BoagHoro pexuma. lNMpoBoanutcs BbiOGop
CXEMbl XMM-BOJOOYMCTKM WM OCHOBHOrO 06GopyLoBaHMSA
KOTENbHOW.

50

TennoBble cxembl
KOTenbHbIX,
TOMNNNBHOE

CoctaBrneHvie n nsyveHve
KOHCMNeKTa
MoarotoBka k 3.

HasHaueHnne, o6WMe npUHUMNBI MOCTPOEHUS, Lenb W
MeToaMKa pacyéta TernnoBOW CXeMbl MPON3BOACTBEHHOM
N OTOMUTENbHbIX KOTESIbHbIX C NapoOBbIMW KOT/aMM,
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XO0351ACTBO
KOTenbHbIX

BbIMOSIHEHUE KOHTPOJILHOWM
paboThl

BOOOMPENHbLIMM, c KOMOUHMPOBaHHOWM cxemomn
Npou3BOACTBA Napa v ropsiven Boabl.

Pacuét un BbIGOP OCHOBHOrO © BCMOMOraTenbHOro
o6opynoBaHnsi KOTENbLHOMN.

MyTn noBblweHNa apHEKTUBHOCTU BbIPABOTKM TENNOBOW
3Heprum.

TennoBble cXxembl TENNOreHepPUpYyLMX YCTaHOBOK ANs
OeLeHTpann3oBaHHOro " VHAMBWAYaNbHOIo
TennocHabxeHns ¢ aBTOMaTM3NPOBAHHBLIMMU
OTEYECTBEHHBIMU U 3apy6eXHBIMU KOTNaMMU.

TonnuBHOE XO35INCTBO KOTENbHbIX HA TBEPAOM TOMMMBE.
LLinako3onoynanexue.

Ma3yTHoe X0351IMCTBO KOTEMbHbIX.

[a3oBoOe X039MCTBO KOTEMbHbIX.

OCHOBHble  MPUHUMMBI  a3POAMHAMMYECKOro pacyéta
rasoBO3AyLLUHOro TpakTa KoTernbHou. Beibop Tunopasmepa
ObIMOBOW TPyObI.

Pacuét wn BbIGOp TAroayTbeBbIX YCTpoWCTB. Pacuet
TennoBon CXEMBbI KOTENbHON, npoesefeHne
aspoavHaMMYeckoro pacyéta raso-BO3AyLIHOro TpakTa
koTenbHon. lNpoBeageHne pacdeTa MpPoOU3BOAUTENBHOCTU
ceTeBblX W MOAMUTOYHBIX HAcocoB, uMx nogbop. Pacuer
BCMoOMoraTenbHOro obopyaosaHus. PacyeT NnpoYHOCTHbIX
nokasatenen TpybonposoaoB. HopMaTUBHO-TEXHUYECKON
OOKyMeHTauus, ycTaHaBnvBawwas TpeboBaHua K
pacyeTHOMy OOGOCHOBaHWIO MPOEKTHOTro peLUeHWs,B TOM
ynucne, HanpaBneHHas Ha obecneveHve hopMMpoBaHKSA
6e3bapbepHoil cpedbl AnNA  NUL  C  OrpaHWYEeHHbIMU
BO3MOXHOCTAMU  340poBbs.  MeToamkn  mpoBepku
COOTBETCTBMA  MPOEKTHbIX  pelleHnn  TpeboBaHuAM
HOPMaTUBHO-TEXHUYECKON OOKyMeHTauum, nnaH
COrNacoBaHUs U NPOXOXOEHUS 3IKCMEepPTU3bl MPOEKTHON
OOKYMEHTaUMW, OCHOBHble TpeboBaHus K oopMneHunto
NPOEKTHON JOKYMEHTAaLMW, OCHOBHbIE NMapamMeTpbl CUCTEM
n 060pyaoOBaHUsl, OCHOBHbIE TEXHWKO-3KOHOMWUYECKME
nokasaTtenu, XapakTepucTtukm 6e3omacHOCTU CUCTEM,
XapaKTepUCTMKN  3HEepProadPeKTMBHOCTA,  pacyeTHble
CXeMbl, 0G0CHOBaHME NPUHSATLIX peLleHn

OcHoBbl
NPOeKTUpPOBaHUS
KOTenbHbIX,
aBToMaTM3auus,
OoXpaHa OKpy»atoLLen
cpeapl n
obocHoBaHue
NMPOEKTHBIX PeLLUEeHNI

CoctaBrneHve n ndyveHve
KOHCMEeKTa. BbINOMHeHWe
KOHTPOMbHON paboThl

O6wue MONOXEeHUS. KoHTpOnbHO-n3mepuTenbHble
npubopbl AN KOHTPONS MPOM3BOACTBA  TEMNSIOBOW
3Heprum.

CucTtembl aBTomMaTtMsauMm MpoOLECCOB reHepauuy napa
KoTenbHbIMK arperatamu. OnucaHve CyLeCTBYHOLLMX
CMCTEM KOHTPONS MPOV3BOA-CTBA TEMMOBOW 3HEPTUN.
OnncaHne napameTpoB paboTbl KOTna, KOTopble B
npouecce paboTbl KOTrMa B CTaAUMOHAPHOM peEXume
NOAAEPKMBAIOTCA aBTOMAaTMYeCKW. JlokanbHble CUCTEMBI
perynupoBaHusa KOTenNbLHOro aHperara

KomnoHoBka 060pyoBaHus B 30aHNM KOTENbHOM.
CTtpoutenbHble  KOHCTPYKUMW, BHYTpPEHHWe rabapuTbl
30aHMA KOTENbHOM W MPUHLUMMBLI pasMEeLLEHNs B HEM
OCHOBHOrO 1 BCoMoraTenbHoro o6opyaoBaHus. MNoHsaTus
KOMMOHOBOK  [MaBHOr0O  34aHWs  9HEepreTU4eckoro
npeanpuaTuS.

OnncaHns CTPOUTENbHBIX  KOHCTPYKUMIA, BHYTPEHHUX
rabapvToB 34aHVSA KOTENbHOM M NPUHLMMOB pa3meLleHns
B HEeM OCHOBHOroO W BCroMoratenbHoro obopynoBaHus.
PacueTt TennotexHnyeckux nokasartenemn TennosawnuTHoOn
06004k 30aHNSA KOTENBHON.

WcTouHnkn  BpedHbix  BblbpocoB B atmocdepy.
Hopmupyembie TMBO wn TMAK BpegHbix BewecTts B
OoKpy>aroLlem Bo3ayxe.

Pacuét pabivoBovi Tpybbl MO YCNOBMAM HOPMarnbHOro
pacceuBaHusa B atMocdepe BpedHbIX BellecTB. PacueTt
aspoavHaMMYECKUX MapaMeTpoB CUCTEMbl BEHTUNALMU
BO3AyXa KOTENbHOW, NOpsAoK pacyeTa.

Cnoco6bl ynaBnuBaHusi TBepAbIX 4acTuL, M3 MPOAYKTOB
cropanusi. [lyTn cHwxeHuss o00pa3oBaHus BpeaHbIX
BbIOpoCcOB. MeToaMKM OLEHKM SKONornyeckoro yuepba ot
BpeOHbIX BbIOPOCOB KOTEMbHbIX.
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5. MeTtoguueckue ykasaHus Anisi o6y4aroLmnxXcsl N0 OCBOEHMUIO AUCLMNIIUHBLI (MOAYns)

1. MeToaunyeckue ykaszaHusa npu paborte Ha nekuum

[o nekumu cTyaeHT AOoMmKeH NPOCMOTPETb Y4EOHO-METOAMYECKYIO N HAYUYHYI0 nuTepaTypy No Teme nekuum
ans Toro, 4tTobbl MMETb NpeacTaBneHne o Nnpobnemax, KoTopble 6yayT NOAHATLI B NEKUUN.

Mepen Havanom nekuumn obyvarowmumcs coobllaeTcda Tema nekumu, nnaH, BOMPOChl, noanexaiiue
paccMOTPEHUI0, OOBOAATCSH OCHOBHbIE nMTepaTypHble MCTOYHMKM. Becb y4ebHbin maTepman, coobliaembin
npenogaBaTenem, AOJPKEH He NMPOCTO npocnywwmBaTtbes. OH gomkeH ObiTb akTUBHO BOCMPUHAT, T. €. YCINbllaH,
OCMbICIIEH, MOHAT, 3addUKCUPOBaH Ha Oymare u 3akpenneH B namaTtu. [NpucTtynas K criyllaHuto HOBOro y4eGHoro
MaTepuana, Nnofie3HO MbICNIEHHO YCTaHOBUTb €ro CBSA3b C paHee U3yveHHbIM. Cneasa 3a TEXHUKOW YTeHUsT Nekuum
(aKueHT Ha CyLEeCTBEHHOM, MOBbILEHME TOHA, M3MEHeHWe puTMa, naysa M T. M.), Heobxogumo Bcnen 3a
npenogaBaTtenemM yMeTb BblOAENATb OCHOBHbIE KaTeropuu, 3aKOHbl M OMpedensiTb UX COAepxaHue, npobnemsl,
npeanonaratb MX BO3MOXHbIE pelleHus, gokaszatenbcTtBa WM BbiBOAbl. OcyllecTBnas Takylo paboTy, MOXHO
3HaunTenbHO 0bnerynte cebe noHMMaHue y4yebHOro MmaTepuana, €ro KOHCMEKTUPOBaHWE W JanbHenllee
n3ydeHue.

2. MeToguyeckne ykasaHusi npu paborte Ha nabopaTopHOM 3aHATUM

MpoBeaeHne nabopaTopHon paboTbl AeNUTCA Ha ABE YCIOBHbIE YaCTW: TEOPETUYECKYIO U NPaKTUYECKY!IO.

HeobxoauMbIMK CTPYKTYPHbIMW 3MIEMEHTaMM 3aHATUS SABMAIOTCA npoBedeHve nabopaTtopHon paboThl,
npoBepKa YCBOEHHOIo Matepuana, BkrodaroLasi obCcyxaeHne TeopeTUYECKNX OCHOB BbIMONTHAEMON paboThl.

Mepen nabopaTopHon paboTOM, Kak NpaBuIlOo, MNPOBOAUTCS TEXHUKO-TEOPETUYECKUA MWHCTPYKTaX Mo
ncnonb3oBaHuio Heobxoaumoro obopyaoBaHus. [NpenogaBaTent KOPPEKTUPYET OesATenbHOCTb obydatoulerocs B
npouecce BbINOSIHeHMS paboTbl (Mpu HeobxoammMocTu). MNocne 3aBeplueHns nabopaTopHon paboTbl NOABOAATCA
utoru, obcyxxaarTca pesynbTaTbl AeATENBHOCTY.

Bo3amoxHbl criegytowme ¢opmbl  opraHusaumMu nabopaTopHbix paboT: poHTanbHasi, rpynnoeBas wu
nHameuayanoHasa. [lpyu dpoHTanbHOM opme ogHoTunHas paboTta BbLINOMHAETCS Bcemu obydarolmmucs
opHoBpemeHHo. [pu rpynnosow bopme paboTa BbinonHAeTcs rpynnon (komangown). Mpu nHgnsmayansHom copme
obyyvarLWwmnMncs BeINONHATCA NHAMBUAYanNbHble paboThbl.

Mo kaxpgon nabopaTtopHon paboTe MMEKTCA METOAMYECKME yKasdaHMsl MO MX BbIMNOMHEHMIO, BKMOYaoLlme
HeOOXOAMMbIVI TEOPEeTMYECKUA W MpaKTUYECKUA MaTepuan, coaepxalume SneMeHTbl M nocregoBaTenbHYHo
WHCTPYKUMIO MO MPOBEAEHU0 BbibpaHHOM paboTbl, MHAMBUAYanbHble BapuaHTbl 3agaHui, TpeboBaHnsa n opmy
OTYETHOCTM NO AaHHoW paboTe.

3. MeToagunueckue yKkasaHusi npyu NoarotoBKe M paboTe Ha NPaKTMYE€CKOM 3aHATUM

lMpakTnyeckne 3aHATMA NO AMCUMMIUHE MPOBOAATCA B Lensx BblpabOTKM MNPaKTUYECKMX YMEHUN U
npuobpeTeHns HaBbIKOB B PeLLEHNN NPOMECCHOHarnbHbIX 3a4au.

MogroToBka obyyatoLlerocs Kk NpakTU4EeCKOMY 3aHATMIO MPOM3BOAUTCA MO BONpocaM, pa3paboTaHHbIM AN
KaXXKgoM Tembl MpaKTUYeCKUX 3aHaTun u (Mnu) nekumi. B nmpouecce noaroToBKM K MPakTUYECKMM 3aHATUAM,
Heobxoammo obpaTuTe ocoboe BHMMaHWe Ha CaMOCTOATENbHOE N3YyYeHe PEKOMEHOO0BAHHON NUTEpaTypbl.

PaboTta cTyaeHTOB BO BpeMsi MPakTUYECKOro 3aHATUS OCYLLEeCTBMSETCA Ha OCHOBe 3afaHui, KOoTopble
BblJaloTCs ObyyawwmMmca B Hadane unm BO BpeMs 3aHAaTus. Ha npakTudeckux 3aHAaTusX MpuBeTCTBYeTCA
aKTMBHOE y4yacTue B O0BCYXOEHWUN KOHKPETHbIX CUTyauui, CNOCOBHOCTb Ha OCHOBE MOJTyYEHHbIX 3HAHWIN HaxoauTb
Hanbonee adeKkTMBHbIE peLLeHUs MOCTaBMEHHbIX NpPobnem, ymeTb HaxOAWTb MONe3HbIN OOMONHUTENbHBIN
mMatepvan no TemMaTuKe 3aHATUA. Ha npakTuyeckux 3aHAaTMaX obydvalowwmecss AOMKHbI YMeTb BblpaboTaTtb
onpegeneHHble pelleHnsa no obo3HayeHHon npobneme. B 3aBUCMMOCTM OT CROXHOCTW MpeanaraemMblX 3agaHun,
uenen 3aHATUs, obLert NoAroToBKM ObyvaloLMXCa npenogasaTtenb MOXeT noAckasaTb obyyalolmMMes anroputm
pelleHns unu nepeoe AeNCcTBUe, WM ykasaTb obllee HanpaBneHue paccyxaeHui. lMonyveHHble pesynbTathbl
obcyxaalTcs € NoO3ULMIN NX aAeKBaTHOCTU UK 3pEKTUBHOCTU B PACCMOTPEHHOW CUTYaLUW.

4. MeTogmnyeckue ykasaHusi o camocTosAITeNIbHOM paboTe

OpraHusaumss caMmoCcToATENbHOW paboThl 00YYaKOLLIMXCS OPUEHTUPYETCSH Ha aKTUBHbIE METOObl OBNageHus
3HaAHUAMMU, pa3BUTUE TBOPYECKUX CMOCOOHOCTEN, Nepexod OT MOTOYHOIo K UHAUBMAYANU3NpOBaHHOMY 0By4EHMIO C
y4yeToM NoTpebHOCTEN 1 BO3MOXHOCTEN 06y4YatoLLerocs.

CamoctositenbHas pabota ¢ y4yebGHMKamn, yd4eOHbIMM MOCOOMSIMM, HAY4YHOWN, CMPaBOYHOW NUTEPATYpOW,
MaTepuanamu nepuoguyecknx ngaHun u MHtepHeta siBnsetcss Hanbonee apekTMBHbIM METOOOM MONyYeHMUs
OOMONHUTENbHBLIX 3HAHMWIA, MO3BOMSET 3HAYUTENbHO aKTMBM3MPOBATbL MPOLIECC OBMageHus WHdopmaumen,
cnocobcTByeT Gonee rnybokoMy YCBOEHMIO U3yvyaemoro Martepuana. Bce HOBble MOHATUSA MO U3y4Yaemon Teme
HeobX04MMO BblyYNTb HAU3YCTb.

CamocTosTenbHas paboTta peanusyeTcsi:

® HEMOCPEACTBEHHO B NMpoLiecce ayaNTOPHbIX 3aHATUN;

® Ha NeKUnaX, NPaKTUYECKNX 3aHATUSIX;

e B KOHTaKTe C NpenogaBaTenieM BHE paMOK pacrnuncaHus;

e Ha KOHCynbTaumsix No y4yebHbIM BOMpocaMm, B XO4e TBOPYECKMX KOHTAKTOB, MNpW JNMKBMOALUK
3a00JPKEHHOCTEWN, NPY BbINOSIHEHUN NHAMBUAYAlbHbLIX 3a0aHUA U T. 4.;

® B METOAMYECKOM KabuHeTe, OMa, Ha kadeape Npw BbIMONHEHMN 0Oy4YatoWMMCH yHEOHBIX M NPAKTUYECKNX
3agav.



OpbeKkTnBHLIM  CPeACTBOM  OCyLLeCTBNEHUss 0ByyvarlmMMcss CaMOCTOATENbHON
3ANeKTpOoHHasa WHopMaunoHHo-obpasoBaTenbHas cpeda YHUBEPCUTETA,

paboThl

ABNAeTcA
KoTopass obecneuyvBaeT Ooctyn K

y4yebHbIM nnaHaMm, pabouum nporpaMmamMm AUCUMNNUH (Moaynewn), NpakTuUK, K WU3OaHUSM  SMNeKTPOHHbIX
ONONMOTEYHbBIX CUCTEM.

paboThbl

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

Tabnuua 11

Ne
n/n

ABTOp(bl), HAUMEHOBaHWe, MeCTO, rof, U3faHusa
(ecnu ecTb, ykasaTb «rpud»)

KHnx
HbIN
doHa
(Kp)
unm
3NeKT
POH.
pecy
pc
(3P)

JNlutepatypa

yuyebHa

ans

camoc
T.

paboTt
bl

TennoreHepupytoLmne yCTaHOBKW: KOHCTPYKUMSA, NpuHUMN paboTel kotnos Tuna E(OE) n
TennoBou pacyeT kotna E(OE)-10-14I'M: y4e6. nocobue / A. I'. Canos, A. A. laBpunosa,
Camap. roc. TexH. yH-T, TennorazocHabxeHue n BeHTUnsuus. - Camapa: 2017. - 86 ¢
https://elib.samgtu.ru/getbook?uid=els_samgtul|elib|[OKLQtdC_0LvQvnx80KHQsNC70L7Qsnx
8NjIXLjJE4AKDA3NS44KS_QoSAxNjUtMzMwMTkzfHwWvMjAXNy_QodCwOLvQVtCyL9CjOYHRgtC
wOL3QVtCyOLrQuC9kb2MucGRm

oP

KomnoHoBKa v TEMMOBOW pac4eT NoBepxHOCTel HarpeBa bapabaHHoro kotna TI1-230: y4eb.
nocobue / A. I'. Canos, Camap. roc. TexH. yH-T. - Camapa: 2017.-72 ¢
https://elib.samgtu.ru/getbook?uid=els_samgtu||elib]|0JrQvtC80L_Qvnx80KHQsSNC70L7Qsnx8
NjIXLjEAMS4xMjYoMDc1LjgvOKEgMTY1LTk4ODMOMNx8LzIwMTcvOKHQsSNC70L7Qsi_QmtC-
OYLQUIGLL2RVYY5wWZGY

oP

[MpoekTnpoBaHue oTONUTENbLHO-NPOMU3BOACTBEHHON KOTENbHON: y4eb. nocobue / A. I'. Canos,
A. A. UbiHaeBa, Camap. roc. TexH. yH-T, TennorasocHabxeHnve n BeHTunsuus. - Camapa:
2017.-80c
https://elib.samgtu.ru/getbook?uid=els_samgtul|elib]||0J_RgNCOLXQunx80KHQsSNC70L7Qsnx
8NjIXLjE4AMigwNzUuOCkvOKEgMTY 1LTYWODYyMHx8LzIwMTcvOKHQsNC70L7Qsi_Qn9GAO0
L7QtdC60YLQUNGAOL7QstCwOL3QUNCI1L2RVYY5wZGY

oP

Ounurenckuin H.B., MaBpunosa A.A., Llanenko M.B.

Ounurenckuin, H.B. MNMocTtpoeHune n ngeHTndmrkauma matemMatuiyeckux mogenen
NPOV3BOACTBEHHBIX CUCTEM : y4eb. nocobue / H. B. AunureHckun, A. A. MaBpunosa, M. B.
Llanexko; Camap.roc.texH.yH-T.- Camapa, 2005.- 128 c..- Pexwvm goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||1779

oP

KyounHoB, A.A. Bbibop cocTaBa 0CHOBHOrO 060pyaoBaHMs 1 pacyeT TennoBon cxemMbl TOL :
Y4yebHoe nocobue / A.A. KyanHos, J1.1. lWenyaeko; Camapcknii rocyaapCTBEHHbIN
TEXHUYECKUIN yHuBepcuTeT, Tennosble anekTpuyeckne ctaHumm .- N3panne 2-e nepepab..-
Camapa, 2020.- 74 c..- Pexwvm goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtul|elib||3925

oP

Bnacosa T.E., BbiTunkos HO.C.

PacueT TennoBon 3aLmTbl OrpaaarLmx KOHCTPYKLUMIA 3AaHWUIA : METOA. YKa3aHus K KyYpCOBON
paboTe no ctpouTensHon Tennoduauke / Camap.roc.TEXH.YH-T, ApXUTEKTYPHO-CTPOUTENBHbI
WHCTUTYT, MMapaBnuka n TennoTexHuka; coct.: T. E. Bnacosa, 0. C. BbiTumkoB.- Camapa,
2005.- 44 c..- Pexxum goctyna: https://elib.samgtu.ru/getinfo?uid=els_samgtullelib|[3129

oP

TennocHabxeHune n BeHTUNAUMs : KypcoBoe n gunnom.npoektupoBaHune:Yyeb.nocobue / pea.
B. M. Xpycranes .- 3-e uag.,ucnp.u gon..- M., 3g-so Accou.ctpout.By3os, 2008.- 783
c.https://elib.samgtu.ru/getinfo?uid=els_samgtul|catalog||102929

oP

BeiTunkos HO.C.

TepmoguHamuyeckme pac4eTbl TENMOBLIX YCTAHOBOK : METOAUYECKME YKa3aHWUS K KypCOBOM
paboTe no gucuunnuHe TexHnyeckas TepMmognHamuka / CamapcKvin rocyapCTBEHHbIN
TeXHUYeckun yHusepcuteT, Camapckuin rocyfapCTBEHHbIA apXUTEKTYPHO-CTPOUTENbHbIN
yHuBepcuTeT, Mnapasnuka u TennotexHuka; cocT. 0. C. Beitumkos.- Camapa, 2006.- 28 c..-
Pexxum goctyna: https:/elib.samgtu.ru/getinfo?uid=els samgtu||elib||4357

oP

Bobitunkos 1O.C.

TennoTexHNYecknn pacyeT BogoHarpeBaTene : MeTOOUYECKME YKa3aHWs K KOHTPOSbHOWM
paboTe No2 no kypcy TennomaccoobmeH / Camapckuii rocyaapCTBEHHbINA TEXHUYECKMUI
yHuBepcuteT, CamapCkuin rocy4apCTBEHHbIN apXUTEKTYPHO-CTPOUTESbHBIA YHUBEPCUTET,
'mapaenuka n TennoTexnHuka; cocT. KO. C. BbiTumkos.- Camapa, 2006.- 39 c..- Pexxum goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtul|elib||4355

oP

Hocmyn obyyarowuxcs k OP HTb Caml TY (elib.samgtu.ru) ocywecmensgemcsi nocpedcmeom 3571eKMPOHHOU
UHGhopmayuoHHOU obpaszosameribHOU cpedbl yHugepcumema u catima HTBE CamI'TY o f102uHy u naposio.



https://elib.samgtu.ru/getbook?uid=els_samgtu||elib||0KLQtdC_0LvQvnx80KHQsNC70L7Qsnx8NjIxLjE4KDA3NS44KS_QoSAxNjUtMzMwMTkzfHwvMjAxNy_QodCw0LvQvtCyL9Cj0YHRgtCw0L3QvtCy0LrQuC9kb2MucGRm
https://elib.samgtu.ru/getbook?uid=els_samgtu||elib||0KLQtdC_0LvQvnx80KHQsNC70L7Qsnx8NjIxLjE4KDA3NS44KS_QoSAxNjUtMzMwMTkzfHwvMjAxNy_QodCw0LvQvtCyL9Cj0YHRgtCw0L3QvtCy0LrQuC9kb2MucGRm
https://elib.samgtu.ru/getbook?uid=els_samgtu||elib||0KLQtdC_0LvQvnx80KHQsNC70L7Qsnx8NjIxLjE4KDA3NS44KS_QoSAxNjUtMzMwMTkzfHwvMjAxNy_QodCw0LvQvtCyL9Cj0YHRgtCw0L3QvtCy0LrQuC9kb2MucGRm
https://elib.samgtu.ru/getbook?uid=els_samgtu||elib||0JrQvtC80L_Qvnx80KHQsNC70L7Qsnx8NjIxLjE4MS4xMjYoMDc1Ljgv0KEgMTY1LTk4ODM0Mnx8LzIwMTcv0KHQsNC70L7Qsi_QmtC-0YLQu9GLL2RvYy5wZGY
https://elib.samgtu.ru/getbook?uid=els_samgtu||elib||0JrQvtC80L_Qvnx80KHQsNC70L7Qsnx8NjIxLjE4MS4xMjYoMDc1Ljgv0KEgMTY1LTk4ODM0Mnx8LzIwMTcv0KHQsNC70L7Qsi_QmtC-0YLQu9GLL2RvYy5wZGY
https://elib.samgtu.ru/getbook?uid=els_samgtu||elib||0JrQvtC80L_Qvnx80KHQsNC70L7Qsnx8NjIxLjE4MS4xMjYoMDc1Ljgv0KEgMTY1LTk4ODM0Mnx8LzIwMTcv0KHQsNC70L7Qsi_QmtC-0YLQu9GLL2RvYy5wZGY
https://elib.samgtu.ru/getbook?uid=els_samgtu||elib||0J_RgNC0LXQunx80KHQsNC70L7Qsnx8NjIxLjE4MigwNzUuOCkv0KEgMTY1LTYwODYyMHx8LzIwMTcv0KHQsNC70L7Qsi_Qn9GA0L7QtdC60YLQuNGA0L7QstCw0L3QuNC1L2RvYy5wZGY
https://elib.samgtu.ru/getbook?uid=els_samgtu||elib||0J_RgNC0LXQunx80KHQsNC70L7Qsnx8NjIxLjE4MigwNzUuOCkv0KEgMTY1LTYwODYyMHx8LzIwMTcv0KHQsNC70L7Qsi_Qn9GA0L7QtdC60YLQuNGA0L7QstCw0L3QuNC1L2RvYy5wZGY
https://elib.samgtu.ru/getbook?uid=els_samgtu||elib||0J_RgNC0LXQunx80KHQsNC70L7Qsnx8NjIxLjE4MigwNzUuOCkv0KEgMTY1LTYwODYyMHx8LzIwMTcv0KHQsNC70L7Qsi_Qn9GA0L7QtdC60YLQuNGA0L7QstCw0L3QuNC1L2RvYy5wZGY
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||1779
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||3925
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||3129
https://elib.samgtu.ru/getinfo?uid=els_samgtu||catalog||102929
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||4357
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||4355

7. I'Iepequb MHCbOpMaLIMOHHbIX TEeXHONOrun, ncnonb3yeMbIiX NpU oCcyLleCcTBIlIeHUN oﬁpasoBaTeanoro
npouecca no gucuunrinHe (MO,D,yﬂIO), BKI4yas nepe4vyeHb NporpaMmmMmHoOro obecnevyeHus

Mpwn nposeaeHnn NEeKUUOHHbIX 3aHATUN ucnonb3yeTcs MyrnbTUMeOunHoe obopygoBaHue.
OpraHnzoBaHO B3auMOAENCTBME oOOyvarlleroca U npenogaeatenss C  WUCMNOMb30BAHWEM  3IIEKTPOHHOM
MHopMaunoHHoM obpa3oBaTernbHOM cpeabl yHUBEpCUTETA.

MporpammHoe ob6ecnevyeHune
Tabnuya 12
c 6 CrtpaHa
Ne nocob pacnpocTpaHeHns MpaBooGnaparennb npoucxoxaeHus
nin HasBaHue (nMueH3noHHoe nnn cBoboaHO (NpoM3soaMTen) (MHOCTPaHHOE MK
pacnpocTpaHsaemMoe)
OTEYECTBEHHOE)
1. |LibreOffice Writer cBOOOJHO pacnpocTpaHseMoe The Document Foundation WHOCTPaHHoe
2. |LibreOffice Impress cBob0oAHO pacnpocTpaHsemoe The Document Foundation WMHOCTpaHHoe
3. |LibreOffice Calc cBob0oAHO pacnpocTpaHsemoe The Document Foundation WMHOCTpaHHoe
4. |Adobe Reader cBOOOJHO pacnpocTpaHsieMoe Adobe Systems Incorporated WMHOCTPaHHoe
5. |CnpaBo4Ho-npaBoBas NULEH3NOHHOEe HMO «BMW» OTeYyeCTBEeHHoe
cuctema «KoHcynbTaHT
Mnioc»
. |AHTMBMpPYC Kacnepckoro NULEH3NOHHOE JlTabopaTopus Kacnepckoro OTeYeCTBEHHOe
7. |Anpekc.Bpaysep cBoboaHoO pacnpocTpaHsemoe Anpexc OoTeYyeCcTBEHHOEe
https://browser.yandex.com
8. |ApxuBatop 7-Zip cB0OOAHO pacnpocTpaHsieMoe 7-zip.org MHOCTpaHHoe
9. |K-Lite Codec Pack cB0OOOAHO pacnpocTpaHsieMoe CODEC GUIDE WHOCTpaHHoe
https://codecguide.com

8. MNepeyeHb pecypcoB NH(POPMaLNOHHO-TeNIeKOMMYHUKaUNOHHON ceTn «MHTepHeT», Nnpod)eccuoHanbHbIX
6a3 AaHHbIX, MTHhOPMaLIMOHHO-CNPaBOYHbIX CUCTEM
Tabnuua 13
:ﬁl HanmeHoBaHune KpaTkoe onucaHue Pexum goctyna
1 | OnekTpoHHO-6MbNMoTeYHasa cuctema OneKTpoHHO-6MBNMoTeYHas http://www.iprbookshop.ru/
IPRbooks cuctema
2 | OnekTpoHHO-6MbnunoTeyHasa cuctema AnekTpoHHasa Gubnunoteka https://elib.samgtu.ru/
CamlTY CamlTY
3 |eLIBRARY.RU Hay4Hasi anekTpoHHas http://www.elibrary.ru/
oubnunoteka

9. OnucaHue MaTepuanbHO-TeXHUYECKON 6a3bl, HeOOXO0AMMOW ANA OCYLUECTBIIEHUA Obpa3oBaTeNbLHOro
npouecca no AucuunivHe

NekunoHHbIe 3aHATUA

Ayantopum Ana NEKUMOHHbIX 3aHATUIN YKOMMIEKTOBaHbI Me6enblo 1 TEXHNYECKNMU cpeactBaMm obyyveHus,
cnyXawummn gna npeactasneHns ydebHonm uHdopmaumm 6onblion aygutopumn (Habopbl AEMOHCTPAUMOHHOrO
obopyaoBaHus (NPOEKTOP, 3KpaH, KOMMbIOTEP/HOYTOYK).

INaGopaTopHble 3aHATUSA
[na nabopaTopHbIX 3aHATUIA UCMONb3YeTCA ayanTOPUsi, OCHaLLLEeHHasi yCTaHOBKaMMU.

MpakTuyeckue 3aHATUA
Ayontopum Anst NpakTUYECKMX 3aHATUIA YKOMMMEKTOBaHbI CNeLManm3MpoBaHHON Mebenbto 1 TEXHUYECKMMU
cpeacTBaMu 00y4veHus (NPOEKTop, SKPaH, KOMMbLITEP/HOYTOYK).

CamocTtosTenbHas pabora

MomeleHna AN caMoCTOSATENbHOW paboTbl OCHALLEHbl KOMMbIOTEPHOW TEXHWKOMW C BO3MOXHOCTBIO
noakmnoyeHnsa k cetu «VIHTepHeT» M OO0CTYynoM K 3IEeKTPOHHOM WHMOpMaUMOHHO-0Opa3oBaTenbHOW cpeae
CamlTY:

e MeTOAMYEeCKUN kKabuHeT (aya. 9).

10. ®DOHA OLEHOYHbIX CPeacTB Mo AUCUUNIIUHE

®oHO OLEHOYHBbIX CPeacTB [Afsi NPOBEAEHWSI TEKYLEro KOHTPONS YCMEeBAEMOCTU M MPOMEXYTOYHOW
aTTectauuun npeactaeneH B NMpunoxexHun 1.

MONHBIN  KOMMIEKT KOHTPOSbHBIX 3aJaHuA WM WUHBIX MaTepuarnoB, HEOOXOAWMbIX NS OLEeHMBaHUS
pe3ynbTatoB OOy4YeHWss MO AUCLUMNNWHE, NPaKTUKEe XpaHUTCA Ha kadenpe-pa3pabortumke B OymaxkHOM W
3MEKTPOHHOM BUae.




MpunoxeHwue 1

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

no gucumnnuHe

B1.B.02.08 «TennoreHepupyowme yCTaHOBKN»

Ko n HanpaBneHne noaroToBKu
(cneunanbHOCTB)

HanpaBneHHoCTb (Nnpocmnb)
Ksanudukaums

dopma o6yueHusn

Noa Hayana NnoAroToBKuU
Bbinyckarowas kadegpa
Kacdenpa-paspabotumk
O6bemM AUCUMNIUHGI, Y. / 3.€e.

dPopma KOHTpOIA (NpomexyTovHas
aTrectauus)

08.03.01 CtpoutenbcTBO

TennorasocHabXeHue U BeHTUNALUA

GakanaBp

O4YHO-3a04Has

2021

CTpoutenbcTBO

CTtpouTtenscTBO

216 /6

3a4eT, KYPCOBOM NPOEKT, IK3aMeH, KypcoBas paboTa




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

o6GpasoBaTenbHON NporpamMmmbil

VHMBepcaanble KomMneTeHUunn

Tabnuua 1
HanmeHoBaHue
KaTeropum Kopn HanmeHoBaHue Ko n HaumeHoBaHMe nHaukaTtopa Pe3ynbTaTthbl
(rpynnbi) KOMMNeTeHUuun KOMMeTeHuun OOCTUXKEHUS1 KOMNEeTeHLUn obyuyeHus
KOMMNeTeHunn
He NpefycMOTpPeHbI Y4eOHbIM NiaHoM
O6wenpodeccnoHanbHblie KOMNEeTeHUUn
Tabnuua 2
Kop HaumeHoBaHue Ko v HaumeHoBaHue nHANKaTopa A4OCTUXEHUS Pe3ynbTaTthbl
KOMMNeTeHLuun KOMMNeTeHUun KOMMNeTeHuuun oby4eHus
He NpefycMOTpPeHbI Y4eOHbIM NiaHoM
MpodeccnoHanbHbIe KOMMNETeHUUN
Tabnuua 3
Kon Koa n HaumeHoBaHue
HanmeHoBaHMe koMneTeHLUH MHAUKaTopa AOCTUXKEHUSA PesynbTaTbl 00y4eHus
KOMMNeTeHLuun
KOMMNeTeHuun
MK-4 CnocoBHOCTL K BLINMOTHEHUIO npo-1 NK-4 31 MK-4.1

crneumanbHbIX pacyeToB Ans
NPOEKTUPOBAHUS PeLLEeHUH
KOTesbHbIX, LLeHTpanbHbIX
TENNoBbIX MyHKTOB, MasbiX
TennoanekTpoLeHTpanei

BbinonHseT rugpasnuyeckme
pacyeTbl, pac4eTbl TENoBbIX
cxeM ¢ Bbibopom o6opyaoBaHusi
ANsi NPOEKTUPOBAHNSA peLLeHNI
KOTENbHbIX, LLleHTpanbHbIX
TensoBbIX NYHKTOB, MarnblxX
TennoanekTpoueHTpanemn

3HaTb: MeToanKky No BbINOMHEHMIO
rmapasnmMyeckoro pacyeTa npu
NPOEKTUPOBaHUUN TEXHONOMNYECKUX
peLleHniA KOTeNbHbIX, LEHTPanbHbIX
TEnnoBbIX MYHKTOB, MasbIX
TennoaneKkTpoueHTpanemn
32TK-4.1

3Hatb: [NpaBuna BbINONHEHNS K
0POpMINEHNSA MPOEKTHON
AOKYMEHTaLMM B COOTBETCTBUN C
TpeboBaHNAMM HOPMaTUBHO-
TEXHUYECKNX JOKYMEHTOB Ha
NPOEKTHY0 [JOKYMEHTaLMIO
33MK-4.1

3HaTb: TpeboBaHWsA HOPMATUBHBIX
NnpaBOBbIX aKTOB, HOPMAaTUBHO-
TEXHUYECKNX Y HOPMATUBHO-
MEeTOANYECKNX [OKYMEHTOB MO
NPOEKTUPOBAHMNIO U CTPOUTENLCTBY
KOTENbHbIX, LEHTParbHbIX TEMMOBbLIX
NYHKTOB, MarbIX
TeNnnoaneKkTpoueHTpanemn

Y1 NK-4.1

YmeTb: Onpegensitb Heobxooumble
AaHHble Ansi BbIMONTHEHUS
rmapaBnuMyecknx pac4eTos,
pacyeToB TEMMOBbLIX CXEM NpU
NPOEKTUPOBAHNUN TEXHONOMMYECKNX
peLLeHnA KOTeNbHbIX, LEHTPanbHbIX
TENMNOBbIX MYHKTOB, MarnbiX
TennoaneKkTpoueHTpanemn

Y2 NK-4.1

YMmeTb: [IpMeHATb OCHOBHbIE
3aBMCUMOCTU U METOAMKN NO
BbIMOSTHEHWNIO T’MAPaBANYECKNX
pacyeToB Npu NPOEKTUPOBaHUN
TEXHOMOMMYECKNX peLLeHnin
KOTENbHBIX, LEHTParbHbIX TEMMOBbLIX
NyHKTOB, MarbIX
TENnnoaneKkTpoueHTpanemn

B1 MNK-4.1

BrnageTtb: meToqoM pacyeTta
TENnoBbIX N MaTepuarnbHbIX
6anaHcoB MO TEM0BOW CXeMe
KOTENbHBIX, LEHTParbHbIX TEMMOBbLIX
NYHKTOB, MarbIX
TENnnoaneKkTpoueHTpanemn

B2 NK-4.1




Brnagetb: meTogom Bbibopa
obopyaoBaHusa 1 apmatyphbl Ans
NPOEKTUPOBAHNS TEXHONOrMYECKNX
PeLUeHNI KOTeMbHbIX, LIeHTPanbHbIX
TENnoBbIX MYHKTOB, ManbiX
TennoaneKkTpoueHTpanemn

B3 MNK-4.1

B4 MNK-4.1

MYHKTOB, MalblX

3annckun

BnageTb: METOAMKON YTOYHEHUS
AnameTpoB TpybonpoBoaoB no
Nosy4YeHHbIM AaHHbIM

BnageTtb: meToamkon ohopmieHns
pes3ynbTaToB rMApaBrMYECcKUX
pacyeToB NpU NPOEKTUPOBAHUN
TEXHONOMMYECKNX peLleHnn
KOTEMNbHbIX, LLeHTPanbHbIX TENMOBbIX

TENMo3NEeKTpoLEHTpanen n
COCTaBfeHNe NOSCHUTENBHOMN

ManVILI,a COOTBETCTBUA OLEHOYHbIX CpeAacTB 3anjiaHMpoBaHHbIM pe3ynbTaTaMm o6yqe|-w|;|

Tabnuua 4
OueHo4HbIe cpeacTBa
Pasgen 1. Pasgen 2. Pasgen 3. Paspen 4.
OcHoBbl
TennoreHepupytoLmne Tennoo6meH B T
CTaHOBKU, UX pOfb, | KOTENBHOM arperate ENOBLIE CXEMB MPOSKTPOBaHMS
Kog u y ’ ’ ’ KOTernbHbIX, KOTenbHbIX, MpomexyTo4yHas
OCHOBbI rOpeHus €ro KOMnaHoBka,
MHAUKaTop o TONnMBHOE aBTOMaTM3auusl, oxpaHa| artrectauus
TONnMBa, TENOBOM Knaccudukayms o o
BOCTXKEHUSA 6 _ X035ACTBO OKpyXatoLLew cpeabl 1
anaHc KOTIOB, BOAHbIN
KOMMNeTeHLuun KOTEenbHbIX obocHoBaHue
TennoreHepartopa. PEXNM. o
NPOEKTHbIX peLleHni
3apaHns K NpakTU4eCKMM 3aHATUAM Bonpochl k
3K3aMeHy, 3ayeTy
Kn
31TMK-4.1 31TK-4.1 31TK-4.1 31TK-4.1 31 TMK-4.1
32T1K-4.1 32TK-4.1 32T1K-4.1 32TK-4.1 32TK-4.1
33TMK-4.1 33 TMK-4.1 33 TMK-4.1 33 TK-4.1 33 MK-4.1
Y1 MK-4.1 Y1 MK-4.1 Y1 MK-4.1 Y1 MK-4.1 Y1 MK-4.1
nao-1 rK-4 Y2 MK-4.1 Y2 MNK-4.1 Y2 MK-4.1 Y2 MK-4.1 Y2 MK-4.1
B1MK-4.1 B1 MK-4.1 B1MK-4.1 B1 MK-4.1 B1MK-4.1
B2 MK-4.1 B2 MK-4.1 B2 MNK-4.1 B2 MNK-4.1 B2 MNK-4.1
B3 MK-4.1 B3 MK-4.1 B3 MK-4.1 B3 MK-4.1 B3 MK-4.1
B4 MNK-4.1 B4 MK-4.1 B4 MNK-4.1 B4 MNK-4.1 B4 MNK-4.1

2. TunoBble KOHTPOJIbHbIE 3afaHus UMK UHble MaTepuanbl, Heo6XxoAuMbIe ANA OLEHKU 3HaHUW, YMEHUN,
HaBbIKOB U (UNK) ONbITa AeATeNbHOCTU, XapaKTepusyloLue npouecc (hopMUPOBaAHUA KOMMNETEHLMIA B XoAe
OCBOeHUA obpasoBaTenbHOW NporpaMmmbl

OCO~NOUOPL,WN

2.1. PopMmbl TEKYLLErO KOHTPONS ycneBaeMocTH

MpumepHbIA NepevyeHb 3aAaHUN K NPaKTUYECKUM 3aHATUAM

. CoenaTtb TennoBomn pacyeT Tonku TennoreHepatopa OE-4-14 T'M
. Caoenatb TENNOBOW pacyeT KOHBEKTUBHbIX MOBEPXHOCTEN Harpesa TennoreHepatpa E-4-14 TMO
. Coenatb TENNOBOW pacyeT OrpaxaarLmx KOHCTPYKLMIA 30aHUSA KOTEMbHOM

. Paccuutatb geaspatop v nogobpatb ero MapKy Kk 3ajaHHOW TEMNIOBON CXeMe KOTEeNbHOM
. HazBaTb cocTtaB HOpMaTMBHO-TEXHUYECKOWN AOKYMEHTaLMWN, UCMONb3yeMON A11S MPOEKTUPOBAHNSA KOTENBHOWN
. BbINOnNHUTL B COOTBETCTBMU C TEMNSIOBOM CXEMOW KOTEMNbHON €€ pacyer.
. BbINOMHUTB OLEHKY KOPPYMNUUOHHBIX PUCKOB B MPOU3BOACTBEHHOM OEATENBHOCTU NPU CAAYe NPOEKTa KOTENbHON
. OnncaTtb cocTaB apXMTEKTOYHO-CTPOUTENBHOM YacTU NpOoeKTa Npy NPOEKTUPOBAHUM KOTESTBbHOMN.

. OnncaTtb Nopsiaok pacyeTa a3poanHaAMUYECKMX MapaMeTPOB CUCTEMbI BEHTUNALUN BO34yXa KOTEMbHON.

10. OnuncaTb NOpsiAoK pacyeTa NPOYHOCTHBIX NoKa3aTenen TpybonpoBogoB KOTEMbHON C YYETOM KOMMEHcaunm 1

caMoKoMneHcauunn.

2.2. ®opMbl NPOMEXYTOYHON aTTecTauumn

MpuMepHbIN NepeyYeHb TeM KYpPCOBbIX paGoT

1. BbInonHUTbL pacyéTt TennoBoOW CxeMbl KOTernbHOW. Homep BapuaHTa onpegensieTcs AByMs NocrneaHuMu undpamm B Homepe

3a4ETHOM KHKKM.



https://drive.google.com/

WcxogHble aaHHble: Map anst TEXHONMOrMYECcKMX Hyxxa Npon3BoAcTBa umeeT aasnenve P = (1,0 + n/100)Mla, cTteneHb cyxocTu
x = (1 —n/1000), pacxog Dy = (4,0 + n/100)kr/c. Pacxog Tennma Ha nomorpeB ceteBon Boabl Q. = (7 +n/100)10% «kBT;
3HTanbMMA CeTeBOW BOAbI B MoAalollei MarucTpanmu hy, = 394+nkIDK/Kr, aHTanbnus BoAbl, MocTynaiwllen n3 obpaTHom
marncTpanu, hogp, = 293+nk[bx/kr. [lons BO3BpaLL@emoro KoHaeHcaTa OT TeXHomnornyeckux notpebutenen u = 0,3 +n/1000 ot
pacxoga napa Ha TexHonorudeckue Hyxabl Dy C Temnepatypon ty = 50+2n ° C. Pacxog napa Ha COOCTBEHHblEe HyXAObl U
noTepu BHYTPU KOTEmNbHOW cocTaBnseT 2-3 % OT CyMMbl PacXOfo0B napa Ha TEXHONOrMYECKNe HYXAbl U Ha MOOOrpeEB CETEBOWA
BOAbl, BENWYMHa HenpepbiBHOM npoayBku coctaenseT Ppyp = (1+n/100) % OT cymMMapHOW nNaponpou3BOAWUTENbHOCTU
koTenbHon CTeneHb CyxOCTW Mapa B paclumpuTene HenpepbiBHOW npoayBkn xp = 0,99.NoTepn Bogbl B Tennocetn AG.
coctaensaoT 1-1,5 % oT pacxoga ceTteBow BoAbl. TemnepaTtypa Cbipoi BoAbl, MOCTyNalLWen B KOTeNbHy, tcg = 5° C, n —
nocnegHss undpa sadyeTku.
—"
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Tennosas cxema

OTOMUTENBHO-
NPOU3BOACTBEHHON KOTENbHOW C NapoBbIMU KOTaMU ANS 3aKPbITOW CUCTEMbI TeMnocHabxeHus: 1 — koTen; 2 — paclumpuTens
(cenapaTop) HenpepbIBHOW NpoayBKW; 3 — NUTATENbHbIA HAcoc; 4 — nogorpesaTtenb Cbipol Boabl; 5 — xumBogooumncTka (XBO);
6 — noTpebuTenb TEXHOMNOrMYECKoro napa; 7 — Hacoc NoAnUTOuYHbLIN; 8 — nogorpeBaTenb CETEBONM BoAbl; 9 — aTMOCHEpPHbI
peaspatop; 10 — oxnaguTens Bbinapa Ageaapartopa; 11 — ceTeBoln Hacoc; 12 — perynupyowmnin knanaH; 13 — pegyKumMOHHbIN
knanaH; 14 — notpebuTens, NCNONb3yOLWUIA TENIO Ha HYXAbl OTONNEHWS, BEHTUMNALMUM U ropsiiero BogocHabxeHns

MpegnocneaHssa 0 1 2 3 4 5 6 7 8 9
undpa wudpa
[E 10-14 [E 4-14 [E 6-14 [E 16-14 0E o E [E 6-14 [E 10-14 OE 16- [E 25-14
TennoreHepaTop MO MO MO MO 25- 4 - MO MO 14 Mo
14 1 4 Mo
rMmo r™~“ o

Pwuc. 2 Tun TennoreHepaTopa B TENNOBON CXeme

Bonpochkl kK 3k3aMmeHy
OcHOBHbIe CBEEHMSA O CUCTEMaX TENNOCHabXeHNs, NOTPeOUTENAX TENNOThLI U TEMNIOBLIX CETSX
VICTOYHUKM 3HEPruM And nonyvyeHus TennoThbl
Cnoco6bl nonyyeHns TennoThbl
OpraHu4yeckoe TONNMUBO U ero XxapakTepucTuku
["lopeHue opraHuyeckoro Tonnvea
OcHoBHbIE CBeOEeHWS O KOTENbHOM arperarte u ero ycTpoucTee
Tonkn KoTnoarperaToB
TennoreHepupytowme yctaHoBku (TTY) LeHTpann3oBaHHbIX CUCTEM TEMNITOCHAGXeHUS
TennoreHepupytowme yctaHoBku (TIY) geLeHTpanmM3oBaHHbIX CUCTEM TENSIOCHAbXeHUS
10. JononHuTenbHbIE NOBEPXHOCTM Harpesa TIY
11. MNoBepoyHLIN TENNOTEXHUYECKNI pacyeT TI'Y, aspoanHamuyeckun pacyet TIY
12. TexHonoru4eckas u CTpyKTypHasa cxema TennoreHepupytoLlen yctaHosku (TTY)
13. Tennosble cxembl TIY, nx pacyet
14. OcHoBHOE M BcnomoraTensHoe obopynoBaHue TI'Y, nogbop, HOpMaTUBHO-TEXHUYECKas JOKYMEHTaLMsA
15. PacyeT aapoanHaMu4eckmx napaMmeTpoB CUCTEMbI BEHTUNALUKN BO3yXa KOTEMNbHON, MOPAAOK pacyeTa.
16. BogHoe xo3ancteo TIY
17. TonnueHoe xo3amncteo TIY
18. MNasoBo3aywHbIN TpakT TIY u ero obopyaosaHme
19. MaposoasiHom TpakT TI'Y n ero obopynoBaHune
20. 3onownakoBbivi TpakT TI'Y n ero obopynoBaHue

©CNOOORWN =



21.
22.
23.
24,
25.

KOTEnbHON
26.
27.

Bonpochl k 3a4eTy

OcHoBbI akcnnyatauum u npoektupoaHusa TIY ¢ yyeTom akonorum
TexHUKo-akoHOMUYeckue nokasartenu pabotol TIY

MoBblIleHne aHeprodadHEKTUBHOCTU NCNOMNb30BaHUSA TONNMUBHO-3HEPreTU4eckmnx pecypcos B TIY
BTopuuHble aHepreTuyeckne pecypcol TIY.
MeToabl OLEHKM KOPPYMUUOHHBLIX PUCKOB B MPOM3BOACTBEHHOW [OEATENbHOCTM MpU cAadye npoekTa

NPOEKTNPOBaAHNN KOTEJIbHbIX.

28.
20.
30.

BbiGop KOMNOHOBOYHOIO peLleHnst CUCTEMbIl TEMMOCHaBXeHWs (KOTENbHON)
PacuyeT TennoTexHU4Yecknx 1 ruapaBnnyeckmx napaMmeTpoB cuctemMbl TennocHabxeHus (TIY)
Bbi6op aHanoros 1 TUNOBbLIX TEXHUYECKUX (TEXHOMNMOIMYECKNX) peLLEHNA OTAEMNbHbIX 3NIEMEHTOB U Y3108

CocTaB pac4yeTa TenoTexXHNYeCKX nokasartenemn TennosawmnTHON 0600YKM 34aHUS KOTENbHOM
OTanbl NOArOTOBKM W OpOopMIIeHUst rpaddnyeckoin 4YacTy MPOEKTHOW U paboyeirt OOoKyMeHTauuu npu

CUCTEMbI TENNOCHAOXEHUSA (KOTENBHOM) N UX aganTaLms B COOTBETCTBUN C TEXHUYECKUM 3aaHneM

31.
camoKoMMeHcaLmm

Mopsagok pac4éta NPOYHOCTHbLIX NoKa3aTenen TpybonpoBoaOB KOTENMBHOM C YHETOM KOMMNEHcaL M u

3. MeToauuyeckue matepuansbl, onpeaensolme npoueaypbl OLleHMBaHUSA 3HAaHUA, YMEHUIN, HaBbIKOB U
(vnu) onbiTa feATeNbHOCTU, XapaKTepu3ylowue npouecc (hopMUPOBAHUA KOMMNETEHLUN

3.1. XapakTepucTuka npouegypbl TeKyLieh U NPOMEXYTOYHOM aTTecTaLum no AUCLMUMNNNHe

Tabnuua 5
MepuognyvHOCTbL U Buas! Cnoco6 y4yeTta
Ne HaumeHoBaHue cnoco6 npoBeneHUs MeToabl BLICTABNSIEMBIX MHAMBUAYanbHbIX
n/n | oueHOYHOro cpeacTBa npouenypbl oueHMBaHusA —— LAOCTUXEHUN,
OoLeHuBaHuA oby4arowmxcs
1. |3agauv ans peweHusa Ha |cucTeMaTUYeCKn Ha 9KCMEPTHBIN Mo naTnbannbHoM pabouas KHXKKa
NPaKTUYECKUX 3aHATUAX  [MPAKTUYECKMX 3aHATUAX / LwKane npenogaesarens
YCTHO
2. |KypcoBoWn npoekTt MO OKOHYaHWUWN U3YYEHNS |SKCMEPTHbIN Mo natnbanneHoOW  |aK3ameHauMOoHHas

,D,VICLl,I/II'IJ'II/IHbI/ YCTHO 1
NMMCbMEHHO

LKane
KHWXXKa

B€OOMOCTb, 3a4eTHasa

3. |MpomexyToyHas

MO OKOHYaHUW U3YYEHNS |SKCMEPTHbIN Mo natnbannesHomn

3a4vyeTHaa BeOMOCTb,

aTTecTaums — BONpOChl Ha |AUCLMMIUHBI/ YCTHO 1 wiKkane 3a4yeTHas KHMKKa
3ayeTe NMCbMEHHO

4. [MNpomexyToyHas MO OKOHYaHUW U3YYEHNS |IKCMIEPTHbIN Mo natnbannbHOW  |3K3ameHauMoHHas
aTTecTaums — BOMpPOChI AVNCUMNNAVHBI/ YCTHO 1 Lkane BEAOMOCTb, 3a4eTHas
3K3aMeHaLMOHHbIX NMCbMEHHO KHWXKa
6unetos

3.2, KpVITepMVI U WWKana oueHnBaHuA pe3ynbTaToB U3y4eHNUsA gucumninnHbl BO Bpems 3aHATUN (TeKyLIJMI7I

KOHTpPOIb yCHeBaeMOCTVI)

KpVITepMM oueHnBaHuA 3agayd And peweHud Ha NPakKTU4eCKuUxX 3aHATUAX

Tabnuua 7
LLikana oueHMBaHuA KpuTtepun oueHku Kon-Bo
P P 6annos
«OTANYHO» BbICTaBNSAETCHA CTYAEHTY, ECN OH MUCYepNbIBaloLLE, NocneaoBaTernbHO, YETKO U (76-100)
NorMYecKkn CTPOMHO M3naraeT martepuarn, YMeeT TEeCHO YBS3biBaTb TEOPUID C 6annos
NpaKkTMKOW, UCMoNb3yeT B OTBETE MaTepuan MoHorpaduyeckon nutepatypsl,
npaBunbHO OOOCHOBLIBAET MPUHSTOE pelueHWe, BnageeT pPasHOCTOPOHHUMMU
HaBbIKaM1 1 NpYeMamMm BbINOSIHEHWUSI NPAKTUYECKUX 3aau.
«XopoLuo» BbICTaBNsSE€TCA CTYAEHTYy, €eCnM OH MO CylecTBy Wusnaraer wmartepuan,|(51-75) 6annos

NpaBuUNbHO  MPUMEHSIET  TEOpPEeTUYECKMEe  MOSIOKEHUS  MPU  peLleHun
NpakTU4YeCKUX BOMPOCOB M 3ajay, Bnageetr HeobXoouUMbIMW HaBblkamMn W
npuemMamu nx BbINOJIHEHMS. 3HaeT Hanbonee BaXkHble 3aKOHOMEPHOCTH

«YOoBrneTBOpUTENBHO»

BbICTABNSAETCA CTYOAEHTY, €CNMM OH WMeeT 3HaHUS TONMbKO OCHOBHOMO
mMaTtepuana, Ho He YCBOWM ero aeTtanen, 4onyckaeT HETOYHOCTM, HeJOCTaTOYHO
npasunbHble (OPMYNNPOBKA, HAPYLLEHWUS NOrMYECKON MOCrenoBaTensHOCTU B
M3MOXEHUN MporpaMMHOro Matepuana. 3HaeT nepeyeHb HauBoree BaXHbIX
KaTeropuii, OCHOBHblE HanpaBfeHusi B3aMMOLENCTBUA yKasaHHbIX KaTeropuii.
YmeeT onpegenatb cmbicn. BrnageeT ocHOBHbIMM MeTogamu criocobamu u
cpeacTBamu MonyyeHusl, XpaHeHus!, nepepaboTku NHOPMaLIMK.

(1-50) 6annos

« Hey,D,OBﬂeTBOpVITeJ'IbHO»

BbICTaBnaeTCcA  CTydeHTy, KOTOpbIn HEe 3HaeT 3HaYUTENbHOM 4acTu
nporpaMmMHOro martepuana, aonyckaeTt CyweCTBeHHbIe owmnbku, HeyBepeHHOo, C

(0) 6annos




GOMbLUMMM 3aTPYAHEHUSIMU OTBEYAET Ha NPaKTUKOOPUEHTVPOBaHHbLIE BOMPOCHI.
Kak npaBuno, oueHka «HeyooBNeTBOPUTENbHO» CTaBUTCA CTyAeHTaM, KoTopble
He MOryT MpOAOMKUTL O0bydyeHue 6e3 [OOMNOMHUTENbHLIX 3aHATUA Mo
COOTBETCTBYIOLLEN ANCLMMINNHE.

O6wue KpUTepun u WKana oueHnBaHuA pe3ynbTaTtoB AnNA AO0OMNYyCKa K npome)KyTquoﬁ aTtrTectTauumm

Tabnuua 9

HanmeHoBaHuMe oueHOYHOro cpeacTBa BannbHasa wkKana

2. [ 3apaum Ans pelueHns Ha NPaKTMYECKNX 3aHATUSX 0-100 6annos

WToro: 100 6annos

MakcumansHoe konuyectBo BannoB 3a cemectp — 100. Oby4varowmics OONyCcKkaeTCss K dK3aMeHy npu
ycnosuun 51 n 6onee HabpaHHbIX 3a cemecTp 6annos.

3.3. Kputepum 1 wkana oueHUBaHUA pe3ysibTaTOB U3YYEeHUS OUCLUMIIUHBI HA NPOMEXYTOYHOM aTTecTauum

OcHoBaHMeM OnNs onpefeneHust OLEHKM Ha 3K3ameHax CRYXWT YpPOBEHb OCBOEHMSI O0yvaroLmmucs
MaTepuana n (opMMpoBaHNS KOMNETEHLNIA, NPeayCMOTPEHHbLIX NPOrpamMMon y4ebHOM ANCUUNIUHBI.

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

OueHKY «3a4TeHO» nony4yaeT obyyaloLwmncs, OCBOMBLLMI KOMNETEHLUUN AUCLUMININNHBI Ha BCEX 3Tanax ux
opmupoBaHma Ha 51-100 %, nokasaBLUMA BCECTOPOHHEE, CUCTEMaTMyeckoe U rnybokoe 3HaHue y4ebHoro
mMaTtepuana, ymeHue cBo6OAHO BbINOMHATL 3adaHus, NPedyCMOTpeHHble paboyeri nporpaMMOn, YCBOWBLLMWN
OCHOBHYI0 1 O3HAKOMIEHHbIN C AOMNOMHUTENBHOW NUTEepaTypon, peKOMEeHAO0BaHHOW NporpamMmmoin.

OuEeHKY «He 3a4yTeHO» rnofy4yaeT oby4aloWniics, OCBOUBLUNIA KOMMNETEHLMN AUCLUMNIUHBI Ha BCEX aTanax
nx popMmpoBaHus MeHee 4yem Ha 51%, obHapyxmBLieMy Npobenbl B 3HaHNAX OCHOBHOMO y4ebHOro marepuana,
A0NyCTUBLUEMY NPUHUMNNANbHbIE OLNOKN B BbINOSIHEHWUN NMPeayCMOTPEHHbIX paboyer NporpaMMoin 3agaHuin.

LUkana oueHMBaHuA pe3ynbTaTtoB

Tabnuua 10
MpoueHTHas WwkKana OueHkKa B cucteme:
(npv ee ncnonb3oBaHun) «3a4YTEHO - He 3a4TeHO»
0-50% He 3a4yteHo
51-100% 3ayteHo

YcneBaemMoCTb Ha  3K3ameHe onpefenseTca  oueHkamn: S «oTnuyHO»; 4 «xopowoy; 3
«yOOBMETBOPUTENBHOY; 2 «HEYAOBNETBOPUTENBHOY.

OUEeHKY «OTJIMYHO» MoslyYaeT obyyatoLuncsa, OCBOMBLUNIA KOMMNETEHLMN AUCLMINIINHBI HA BCEX aTanax ux
opmupoBaHma Ha 85-100 %, nokasaBLUMA BCECTOPOHHEE, CUCTEMATUYEcKoe U rnybokoe 3HaHue y4ebHoro
mMaTtepuana, ymeHue cBo6OAHO BbINOMHATL 3agaHws, NpedyCMOTpeHHble paboyeri nporpaMMOn, YCBOWBLLMWN
OCHOBHYIO M O3HAKOMIEHHbIN C [AOMOMHUTENbLHOW NUTepaTypon, pekoMmeHaoBaHHOW nporpammoin. Kak npaswuno,
OLEHKa «OTNNMYHO» BbICTaBMNseTcd oby4aloWmMMCcs, YCBOMBLLUMM B3aUMOCBS3b OCHOBHbIX MOMOXEHWUA ydebHown
AVCUMNIUHBI, HeobxoauMmbiX And npuobpeTaemon npodeccun, NPOSIBUBLLUMM TBOPYECKME CMOCOBHOCTN B
MOHUMaHWK, U3NOXEHUN U UCNOMb30BaHUM y4ebHOro matepuana.

OLEeHKY «XOpOoLUO» 3acryXvBaeT 00yYatoLLMNCS, OCBOMBLLNIA KOMMETEHLMM ANCUUMNIUHEI HA BCEX dTanax
nx cpopmmpoBaHns Ha 71-84 %, oOHapyXMBLUUIA NOMHOE 3HaHWE y4ebHOro martepuana, yCrnelHO BbIMOMHSALWMNA
npegycMoTpeHHble pabodelt MporpaMMol 3agaHus, YCBOUBLUMIA OCHOBHYK NUTEPATYpPy, PEKOMEHOOBAHHYIO B
nporpamme. Kak mnpaBumo, OLEHKa «XOPOLUO» BbICTaBNAeTcA OOy4yawlWmMMcsi, NPOAEMOHCTPUPOBABLUUM
cucTemMaTMyeckoe BrafeHue MaTtepuanoMm LUCLMMNMWHBI, CMOCOOHBIM K WX CaMOCTOATENbHOMY MOMOSIHEHUIO U
obHOBnEeHN0 B xode fanbHewwen y4vyebHon paboTbl M MpodeccuoHanbHOM OEesATEeNbHOCTUM, HO AOMYyCTMBLUUM
HecyLeCTBEeHHble HETOYHOCTUN B OTBETE.

OueHKY «yAOBNEeTBOPUTENbLHO» MNony4aeT obyvaloLMACs, OCBOMBLUMIA KOMMNETEHLUW OUCUUNIMHBI Ha
BCex aTanax ux dopmmnpoBaHus Ha 51-70 %, oBHapyXuMBLUMIA 3HAHWE OCHOBHOIO y4yebHOro matepmana B 06bEme,
HeobxoouMOM Ong aanbHenwen y4edbl 1 NnpeacTosiern paboTel Mo Nnpodeccun, CnpaBnsitOLNNCS C BbIMOSTHEHNEM
3afaHui, NpefyCcMOTPEHHbIX paboyert MporpaMMoin, 3HAKOMbI C OCHOBHOW JMTepaTypow, PeKOMEHOOBaHHON
nporpammoni. Kak npaBuno, oueHKa «yOOBMeTBOPUTENbHO» BbICTABNseTca oby4yarowmmes, AOnyCTUBLLMM
MOrpeLIHOCTM B OTBETE Ha 9K3aMEHE W MpU BbIMOMHEHWM 3K3aMEHAUMOHHbIX 3aJaHui, HOo obnagarwum
HeOoOX0AMMbIMU 3HAHUAMM A1 YCTPaHeHWsi No4 PYKOBOACTBOM MpenofaBaTtens AonyLEeHHbIX HE4OYETOB.

OueHKka «HeyAOBNEeTBOPUTENbLHO» BbICTAaBNsAeTcA oOOy4yalollemMycsi, OCBOMBLUEMY KOMMETEHLMM
ONCUMNIUHBI Ha BCEX 3dTanax ux opMUpoBaHusa MeHee yemM Ha 51%, obHapyxuslemy npobenbl B 3HAHMAX
OCHOBHOro y4ebHOro matepviana, SOMNYyCTUBLUEMY MPUHUMMMANbHbIE OWMOKN B BbLIMNOMHEHUM NPEOYCMOTPEHHbIX
pabouen nporpaMmmon 3agaHun.

LLikana oueHnBaHUA pe3ynbTaTtoB
Tabnuua 11

MpoueHTHasA wkana OueHKa B cuctemMe «HeyAOBIEeTBOPUTENbHO — yAOBNETBOPUTENbHO —
(npv ee ncnonb3oBaHum) XOPOLUO — OTIIUYHO»




0-50% HeygosneTBopuTensHO
51-70% Y0BNeTBoOpuUTESIbHO
71-84% Xopouuo

85-100% OtnnyHo

Kputepum oueHnBaHuA KypcoBbIX paboT (KypcoBbIxX npoekToB, PI'P):

OUEeHKY «OTNIMYHO» BbICTABIISAETCS, €CNN CTYAEHT aKTMBHO paboTaeT B Te4yeHMe BCEro 3aHsaTus, AaeT
nosnHble OTBETblI Ha BOMPOCHI NpenogaBaTenis B COOTBETCTBMM C MAI@HOM MNPaKTUYECKOro Mnv rabopaTopHOro
3aHATUS M NOKasbiBaeT Npu 3TOM rnybokoe oBnageHne matepuanomM, COOTBETCTBYIOLLEN NUTepaTypoin, cnocobeH
Bblpa3uTb COBCTBEHHOE OTHOLWEHWE K [aHHoW npobneme, nposiBNSET yYMEHWe CaMOCTOATENbHO U
apryMeHTMpoBaHO m3naraTb MaTtepuar, aHanmanpoBaTb SBMeHus 1 pakTbl, AenaTtb caMoCTosaATENbHbIE 0600LLeHUA
W BbIBOAbI, MPaBUIbHO BbINOMHAET yvyebHble 3agayun, gonyckas He 6Gonee 1-2 apudmeTmyeckux owwmbOK mnm
OFMUNCOK.

OueHKY «XOpOLLO» BbICTABMAETCA MPW YCNoBUM cobniogeHns criedyownx TpeboBaHnii: CTyAeHT akTUBHO
paboTaeT B TeYeHWe MpaKTUYeckoro Mnu nabopaTopHOro 3aHATUS, BOMPOCHI OCBELUEHbl MOMHO, W3MOXEHWUs
maTtepuana normyeckoe, o60cHoBaHHOe hakTamu, CO CCbIfIkaMn Ha COOTBETCTBYOLLME NUTEepaTypHbIE UCTOUHMKN,
OCBeLLieHNe BOMPOCOB 3aBEPLUEHO BbiBOAaMU, CTYAEHT OOHapyXun ymMeHne aHanusmpoBatb akTbl 1 cobbiTus, a
Takke BbINOMHATL y4ebHble 3agaHns. Ho B 0TBeTax AOMyLleHbl HETOYHOCTM, HEKOTOPbIe He3HaunTeNbHbIe OLWNOKK,
MMeeT MeCTO HegocTaTovHas apryMeHTUPOBaHHOCTb MpU  U3MNOXEHWM MaTtepuana, HeYeTKO BblpaXeHHoe
OTHOLUEHMWE CTyAeHTa K paktam n cobblTusam nnu gonylieHsl 1-2 apupmeTnyeckme n 1-2 nornyeckme owmbkn npu
peLleHnmn npakTMyeckmx 3agad.

OueHKy «yAoOBneTBOPUTENIbLHO» BbICTABMSETCS B TOM Clnydae, Koraa CTyAeHT B LEenoM OBragen cytm
BOMPOCOB MO JAaHHOW Teme, ObHapy>XMBaeT 3HaHWe Matepuana u y4ebHon nuTepaTypsbl, NbITAETCA aHanNnM3npoBaTb
akTbl M cobbITMSA, AenaTb BbIBOAbI M pellaTb 3agadn. Ho Ha 3aHsaTuMmM BegeT cebs naccuBHO, OTBEYAET TOSbKO Mo
BbI30BY NpenogaBaTenisi, AaeT HEenosiHble OTBEeTbl Ha BOMPOCHI, AONyckaeT rpybble OWnOKM Npu OCBELLEHUMU
TeopeTnveckoro maTepuana nunm 3-4 normM4eckmx onMBOK Npu peLLleHn NpPakTUYECKNX 3aday.

OueHKka «Hey#oOBNEeTBOPUTENbHO»  BbICTaBnAeTCA B Crlyyae, Korga CTyAeHT  OOHapyxun
HEeCOCTOATENbHOCTb OCBETUTHL BOMNPOC, BOMNPOCHI OCBELLEHbI HEMPaBUIbHO, 6€CCUCTEMHO, € rpybbiMM ownbkamu,
OTCYTCTBYIOT MOHWMaHMA OCHOBHOW CyTW BOMPOCOB, BbIBOAbI, 0006LleHns, oBHapyXeHO HeyMeHue pellaTb
yyebHble 3agayn. HeTouyHOCTb, HEYETKOCTb B OCBELLEHUM BOMPOCOB, a Takke ogHa apudmeTtuyeckas owwmnbka
CHWXalT MakcumarnbHyto oueHky Ha 0,5 6anna, ogHa nornyeckas ownbka unu ownbka No CyTy UM cogepx xaHmem
JaHHOro Bonpoca — Ha 1 6ann.

LLikana oueHnBaHUA pe3ynbTaTtoB

Tabnuy 12
MpoueHTHas wkana OueHKa B cUCTEME «HeYyOOBNETBOPUTENIbHO — YAOBNETBOPUTENIbHO —
(mpu ee ncnonb3oBaHun) XOPOLLO — OTIINYHO»
0-50% HeypgosneTBopuTensHoO
51-70% Y[0BNeTBOpUTESIbHO
71-84% XopoLio
85-100% OTnnyHo




MpunoxeHue 2

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)

B1.B.02.08 «TennoreHepupyowme yCTaHOBKU»

no HanpaeneHuto nogrotoskn (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) (noanwuceb)

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

(®V110)

20 r.,

npoTokon Ne

3aBepytowmin kacdeapon

(cTeneHb, 3BaHWe, NOANUCH)

(®110)



MpunoxeHwne 3
AHHOTauusa paboyen nporpaMmMbl AUCLUNINUHBI
B1.B.02.08 «TennoreHepupyowme yCTaHOBKN»

Koa v HanpaBneHne NoAroToBKu

(cneumnanbHOCTDL) 08.03.01 CtpoutencTBO
HanpaBneHHoCTb (Nnpocmnb) TennoraszocHabXxeHue N BEHTUNALUA
Keanudukauusa 6akanaBp

®dopma obyyeHus OYHO-3a04Has

Nop Havyana noAroToBKU 2021

Bbinyckarowan kacpegpa CtpoutenscTBo
Kadeapa-paspaboTumk CtpouTtenscTBo

O61bem AgMcumnnnuHbl, 4. / 3.e. 216 /6

dPopma KOHTpOA (NpomexyTovHas

aTTecTtauus) 3ay4eT, KYpcoBOMW NPOEKT, IK3aMeH, KypcoBas paboTta
Yac. | Jlek. Nao. MpakTnu.
3 e. 3aH., 3aH., 3aH., KCP CPC KoHTponb | ®opma KOHTpons
s 4yac. 4yac. yac.
7 108/3 2 2 6 2 92 4 3a4er, Kypcosoi
NpoeKT
8 108/3 5 i 6 5 89 9 3K3aMeH, KypcoBast
paboTta
3a4eT, KypcoBoW
UToro 216 /6 4 2 12 4 181 13 NPOEKT, 9K3aMeH,

KypcoBasi paboTa

YHMBepcan bHbl€ KOMMNETEeHUUN:

He NpeAyCcMOTpPeHbl Y4e6HbIM NfaHOM

O6uwenpodeccuoHanbHble KOMNeTeHUUK:

He nNpeayCMOTpPEeHbI y‘-lesHblM nnaHom

MpodeccrmoHanbHbIE KOMNETEHLUU:

MK-4 CnocoBHOCTB K BbIMOMHEHMIO CieumnarnbHbIX pac4eToB Ans NPOEKTUPOBAHWS PELUEHWI KOTEMbHbIX, LleHTpanbHbIX
TENMnoBbIX MYHKTOB, MasbIX TEMOANEKTPOLEHTPanen

MO-1 MK- | BbinonHsieT rugpaenmMyeckne pacyeTbl, pacyeTbl TENMOBbLIX CXeM C BbIGOPOM 060pyaoBaHUs ANst NPOEKTUPOBaHNSA
4 peLUeHni KoTeNbHbIX, LLeHTparnbHbIX TENMOBbLIX NYHKTOB, MaslblX TEN03/IeKTPOoLEeHTpanem

CogepxxaHve OUCUMNIVHBI OXBaTbiBaeT KPYyr BOMPOCOB, CBA3AHHbIX C M3y4eHWEeM OCHOB pa3paboTkum u
MPOEKTMPOBaHMA TennoreHeHupytowmx yctaHoBok (TIY) u koTenbHbix. OBnageHWe HOBbIMW 3HaHWMAMK MO
AVCLUMIMHE MOMOXeT obyyalowmmMcst BbINOMHATL paboTbl NO MPOEKTMPOBaHMIO cUcTeM TennocHabxewus (TIY),
BbIMOSHATL 060CHOBaHME MPOEKTHbLIX PeLleHUA, OCYLLEeCTBNATb BbIOOP MCXOAHBIX AaHHbIX AN NPOEKTUPOBaHUS,
BbIOGOp HOPMAaTUBHO-TEXHUYECKUX U HOPMATMBHO-METOAMYECKUX AOKYMEHTOB, onpegensowmux tpeboBaHnsa Ang
NMPOEKTMPOBaHWs, BbIGOP aHamnoroB M TMMOBbLIX TEXHUYECKMX (TEXHONOTMYECKMX) PELUEHUIN OTAENbHbIX ANIEMEHTOB
M y3MOB M UX agantauuio B COOTBETCTBUMN C TEXHUYECKMM 3adaHueM, BbIGOp KOMMOHOBOYHOIO peLleHns CUCTEMbI
TennocHabxeHns (TIY, koTenbHbIX), BIGop 060pya0BaHUSA 1 apmaTypbl, MTOArOTOBKY 1 opopMieHue rpacuyeckon
YacTy NPOEKTHOM 1 paboyven JOKyMeHTauuu, NoAroTOBKY MHGOPMAaLMK ANS COCTaBMEHUss TEXHUYECKOro 3adaHust
Mo CMEeXHbIM pasferniam npoekTa, MPoOBOANTb OLEHKY KOPPYNUMUOHHBLIX PUCKOB B MPON3BOACTBEHHON AEATENbHOCTMH,
BbIMOSHATb NpeACTaBneHne 1 3awmnTy pesynbTaToB NPOEKTMPOBaHUS.

MpenogaBaHue AMCUMMIUHBI NpedycMmaTtpuBaeT crnegyowme ¢opMbl opraHm3auumn yyebHoro npouecca:
nekumn, nabopaTopHble 3aHATUSA, NPaKTUYeCKne 3aHATUs,, camocTosiTeNnbHas paboTta cTyaeHTa.

Mporpammont AnCUMNIMHBI NPeayCMOTPEHbI CreayoLne BUAbI KOHTPOMS: TEKYLLUIN KOHTPOSb YCneBaeMocTuh
B hopMe 3a7ay ANs peLleHnss Ha NPaKTUYECKUX 3aHATUAX U MPOMEXYTOUHbIN KOHTPOINb B hopMe: 3a4eT, KYpCOBOW
MPOEKT, 3K3aMeH, KypcoBas paboTa.




