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1. Ileanb ocBOEHHS TUCHUILIHHDI

L[enmo OCBOCHUA ITHUCHUIIINHBI «FeHepamopbl menia U A8MOHOMHOE MENIOCHADNCEHUe
30aHULl SIBISIETCS: CUCTEMHOE HU3I0KESHHE TEOPECTUUCCKHUX OCHOB AMCHUILIMHBI U ITPOLECCOB,
COCTAaBJIAIOMINX CYIIHOCTB MPOCKTUPOBAHUA, paCuC€Ta W IKCIUTyaTalluu OOBEKTOB M CHUCTEM
TCHCpalluKu TCIUIOTBI I IMOAIOTOBKH JUIINIOMHPOBAHHOI'O 6a1<aJ1aBpa 110 HpO(bI/IJ'IIO

«TemorazocHaOXXeHNE U BEHTWISALIUAY.

2. IlepeveHb MIAHUPYEMBIX Pe3yJIbTATOB 00YyYeHHUSs MO TUCHHILINHE (MOIYJIIO),
COOTHECEHHBIX C MVIAHUPYEMbIMH Pe3yJIbTATAMHU OCBOEHHS 00pa30BaTeIbHOM MPOrpaMMBbl

Ko Kon
Kommerenmnus A OcHOBHBIE TIOKa3aTEIN OCBOEHUS (TIOKa3aTenn | MOKa3aTess
o ®I'OC KOMICTCHIHH TOCTIDKCHHS PE3yNIbTaTa) OCBOCHHUS
o droc pesy
3HaHue HOPMAaTUBHOU IK-1 3Haer JIEUCTBYIOLINE HOPMATHUBHbIE 31
6a3bl B obmacTu JOKyMeHTBl P® B olbmactm  cuctem
WHXEHEPHBIX H3bICKaHUH, ra3ocHa0XeHust
NPUHIUIIOB YmeeT BbIOUpAaTh HOPMATHBBI, HEOOXOIMMEIE !
MIPOCKTUPOBAHUS  3IaHUM, U1l IPOBECHNSI KOHKPETHBIX PacyeToB
COOPYXEHUM, NTHXEHEPHBIX
HMmeeT HABBIKM 110JIb30BaHNS HOPMATUBHBIMU HI
cucteM U 000pynoBaHuS,
N JOKYMEHTaMH IJIs1 BBIOOpA HCXOAHBIX TaHHBIX
IUTAaHUPOBKU M 3aCTPOUKHU
IUISl PaciyeToB
HACEJIEHHBIX MECT
CriocoOHOCTh  TIPOBOJAUTH IK-3 3Haer mpaBwia OQOPMIICHUS CTPOUTENBHBIX 32
peaBapUTEIbHOE yepTeke B 00JacTU TeMJIOr€HEPUPYIOIINX
TEXHUKO-3KOHOMUYECKOE YCTaHOBOK
000CHOBaHUE MPOCKTHBIX Ymeer MIPOBO/IUTH MIpe/IBapUTEIbHOE y2
pacueToB, pa3padaTbiBaTh TE€XHUKO-3KOHOMHYECKOE 000CHOBaHUE
MPOCKTHYI0O M pabodyro IIPOEKTHBIX PACUETOB
TEXHUYECKYIO HNmeer HaBbIKH oQopMIIEHHUS pe3yIbTaTOB H2
JIOKYMEHTAIHIO, pacyeToB B COOTBETCTBHM C JIEHCTBYIOUIUMHU
oopMIIATE 3aKOHYEHHBIE HOpMaMu
MIPOEKTHO-
KOHCTPYKTOPCKHE pPabOTHI,
KOHTPOJIMPOBAThH
COOTBETCTBHE
pa3pabaThiBaeMbIX
MIPOEKTOB U TEXHHUYECKOU
JOKYMEHTAallUl  3JaHMIO,
CTaHJIapTaM, TEXHHUYECKUM
YCIOBUSIM W JIPYTHM
HOPMaTHBHBIM
JOKYMEHTaM
3naer OCHOBHBIE OTEUYECTBEHHBIE u 33
3apyOexXHble  JOCTHXXEHMS B 00jacTu
3HaHue Hay4YHO-
N HOPMHUPOBaHUS U MOAEITUPOBaHUS TapaMeTPOB
TEXHUYECKON
CHCTEM TEIUIOT€HEPHUPYIONINX YCTAaHOBOK
MHQOPMAIIH,
IK-13 Ymeer BBIOHMpATH nH(pOpMAITHIO, v3
OTEUYECTBEHHOT O u
HEOOXOIUMYIO Ul NMPOBEACHUS KOHKPETHBIX
3apyOeKHOTO OIBITA 10
pacyeToB
npOQUITIO NeSTETBHOCTH v
HNmeeT HABBIKM HCTOJb30BaHUA MOJTYYEHHON H3
nHGOpPMAaLIUY [IPU IPOEKTUPOBAHUU
CriocoOHOCTh COCTaBISAThH MK-15 3HaeT OCHOBHBIE TpaBwia OQOpPMIICHUS 34
OTYETHI 1o OTYETOB IO BHIMOJHEHHBIM padoTam




Ko Kon
Kommerenmnus A OcCHOBHBIE TIOKa3aTeIM OCBOCHUS (TTOKa3aTeau | IMOKa3aTels
o ®I'OC KOMICTCHITHY TOCTIDKCHUS PE3YNIbTaTa) OCBOCHUS
o ®I'OC Y
BBITIOJTHEHHEIM  paboTawm, YMeeT cOCTaBIATh OTYETHI O BBINOJIHEHHOU Y4
y4acTBOBATh BO pabote
BHEJIPEHUHU PE3yIbTaTOB HNMeer HABBIKH COCTaBJICHHS OTYETOB IIO H4
HCCIIEIOBAHNHA u AMETOIIMMCS TIPaBHIIaM
MIPaKTUIECKUX
pa3paboToK
3HaeT METOBI MPOBEPKH 00OPYAOBAHHUS 35
Bnanenunem METOdAMH
. Ymeer BEIOHMpATH nH(OpMaITHIo, Y5
OTIbITHOH TPOBCPKH HEOOXOIMMYIO IS IIPOBEPKH 000PYIOBAHUS U
000pyIOBaHUS U CPEJICTB IIK-17 yro boBep py
TEXHOJIOTHYECKOr0 00€ECIIeUeHHUS
TEXHOJIOTHYECKOTO
HNmeer HaBbIKM TPUMEHEHUS  METOJIOB HS5
oOecrieueHus .
OTIBITHON TIPOBEPKH 000PYIOBaHUS

3. Yka3zaHue MecTa JMCHUIJIMHBI (MOAYJIfA) B CTPYKTYpe 00pa3oBaTe/ibHOMH MPOrpaMMbl
Juctummaa «['eHepaTopsl TEIUTa 1 aBTOHOMHOE TEIIOCHAOKEHUE 3[JTaHUI» OTHOCUTCS K
BapuatuBHoi dactu broka 1 "ducuumnueel (Momyiu)' OCHOBHOW mpodeccHoHaIbHON
oOpa3oBaTenbHON TporpaMMbl 1o HampapiieHuio moarotopku 08.03.01 «CrpoutenscTBO»
(ypoBeHb OakanaBpuara), mnpoduib «TemnorasocHabkeHne W BEHTWIALMS» U SBISETCS
00s13aTeNIbHON K 00YyYEHHIO.

I[I/ICI_II/IHJ'II/IHB. <<FeHepaTopLI TeIla U aBTOHOMHOE TEII0CHA0KEHHE 3HaHHﬁ)) 6a3preTc;1
Ha 3HAHUAX, YMCHHUAX W HABLIKAX, HpI/I06peTeHHI)IX CTYACHTAMHM B XOAC U3YUYCHHUA NUCLUIIINH:
((MaTeMaTI/IKa», ((q)I/I3I/IKa», <(XI/IMI/IKO-(1)I/I31/I‘ISCKI/IG IpoueCCbl T'OPCHUAN, «TexHuueckas
TEPMOANHAMHKAY, «XUMHUIeCKas TCPMOANHAMHKAY.

Tpebosanus Kk 6X0OHbIM SHAHUAM, YMEHUAM U KOMNEMEHYUIM CMYOEHMO8.
CTyaeHT 10JKeH:

3HaTh!

e (ynmameHTambHBIE OCHOBBI (DM3HMKH, BKIIOYAs paslieibl «cTaTudyeckas (Qusuka» u
«TEXHUYECKasi TePMOJUHAMUKAY;

e (ynmameHTaIbHBIE OCHOBBI BBICHICH MaTEeMaTHKH, BKIIOYas JWHEHHYI0 anredpy,
MaTeMaTUYECKUI aHaIU3 U TPUKJIAJAHYI0 MaTEMaTUKY;,

® OCHOBBl  TepMOJAWHAMUYECKOW A(P(EKTUBHOCTH  TEIUIOBOTO  OOOpPYIOBaHUA U
TETTI000MEHHBIE TIPOLIECCHI;

® OCHOBBI THJIPABIIUKH U TEIUIOTEXHUKU;

e paszzensl PU3NIECKON XUMHUH, paCCMATPUBAIOIICH TEPMOJMHAMUYECKUE SIBICHHUS, a TAKXKE
3aBUCUMOCTH TE€PMOJIMHAMUYECKUX CBOMCTB BEIIECTB OT UX COCTaBa M arperarHoro
COCTOSIHUS, TEPMOXUMHUIO, YUCHHE O PAaBHOBECHHM XUMHUYECKOM M YUCHHE O pacTBOpax (B
YaCTHOCTU DJIEKTPOJIUTOB), TEOPUEH DJIEKTPOJHBIX MOTEHIHAJIOB, C TEPMOIMHAMHUKOMN
TTOBEPXHOCTHBIX SIBJICHU;

® 3aKOHbl TEPMOJAMHAMHKH, MAPAMETPhl COCTOSHUS TEPMOAMHAMUYECKON CHCTEMBI, CBSI3U
MEXIy MapaMeTpaMu AJs Pa3lUYHbIX pabourX BEMIECTB - UICAILHOTO ra3a, BOJSHOTO
mapa, BIQKHOTO BO3[yXa; BEIMYMHBI, XapaKTEPU3YIOIMHUE TEPMOIUHAMUICCKYIO
3¢ (HEeKTUBHOCTH TEIUIOCHIOBBIX YCTAHOBOK M XOJIOUIBHBIX YCTAHOBOK.

YMeTs:

e TPOBOJAUTH (OpPMANU3AIMIO TIOCTABJICHHOW 3aJayll HAa OCHOBE COBPEMEHHOTO
MaTEeMaTUYeCKOro arnmapara;

® [I0JH30BATHCS CIPABOYHON TEXHUUYECKOM JIUTEPATYPOIl;
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e (opmynupoBaTh U pemIaTh 3aJa9d TEXHUIECKONW TEPMOJUHAMUKH, TEINIOMAacCOOOMeEHa 1

TUAPABIIHKY,

® ONpeAeNHTh TEIJIOTHl 00pa30BaHMs BEIIECTB, BBIUMCIUTH TEIUIOBOW 3(dekT peakiuu
TOPEHHS;

® OIpEeneniaTh TEPMOAMHAMUYECKUE [IOTEHIUAIIBL, [I03BOJIAIOLINE [OJLYYUTh

XapaKTEPUCTHKH MPOIECCOB TOPEHHUS IIPH PA3IMYHBIX YCIOBUSAX UX MPOBEICHUS;

® OICHUTh BO3MOXHOCTH TEPMHUYECKON YTHIHM3AIMU TPOMBIIUICHHBIX W OBITOBBIX
OTXOJIOB;

® [IPUMEHSTH MEPBBIA 3aKOH TEPMOJUHAMUKH JUISI COCTABIICHHS YHEPIeTUYECKOTO OajaHc
JUIE CHCTEM, B KOTOPBIX HE TPOM3BOJAUTCA padoTa; MPOBOJWTH aHAIM3 W pacyer
TEPMOJIMHAMHYECKHUX MPOIIECCOB MICATBHOTO ra3a, BOJASHOIO Mapa U BIaKHOTO BO3yXa,
NPUMEHATh 3aKOHBI THIPOJAMHAMHKH K IOTOKaM Ta3a W JKUAKOCTH K TIpoleccam
UCTEUYCHHUS U JIPOCCETUPOBAHUS; ONPEICTUTh MOIIIHOCTD NPUBOA KOMIIpeccopa (Hacoca,
BEHTHJIATOPA).

Bnagerts:

® TICPBUYHBIMHU HABBIKAMHU U OCHOBHBIMHU METOJIAMU PEILICHUS] MATEMaTHYECKUX 33714,

® TICPBUYHBIMU HaBBIKAMH MPAKTUYECKON pabOTHI C MPOEKTHO-CMETHOM TOKyMEHTAIUEH,
COOTBETCTBYIOIIEH MPOMUITIO JAHHON AUCHUTUIHHBI;

®  pPACCUUTHIBATH MApaMeTPhI MIPOIIECCOB TOPEHMUS;

® QHAIM3UPOBATh BO3MOXKHOCTh HHEPreTUYECKOTO HCIIOIb30BAHMUS ITPOMBIIUICHHBIX |
OBITOBBIX OTXOJI0B;

® aHANIM3UPOBATh BJMSHUE TEMIEPATYPbl HA CKOPOCTb XHUMHUYECKHX IIPOLIECCOB, €€
3aBUCUMOCTb OT KOHILIEHTPALlUU PEArupyroUIuX BEIIECTB;

® paccuuThIBaTh pabOTy, 3aTPauMBAEMYIO Ha CIKATHUE ra3a B KOMIIpeccopax;

e OmpenensITh TePMHUUECKHN KOIP(PUIMEHT TOJIE3HOTO JEWCTBHS IHMKJIOB JBHUTaTeNeH
BHYTPEHHETO CrOpaHusi, TapOCUJIOBBIX YCTAHOBOK, Ta30TypOMHHBIX YCTaHOBOK,
XOJIOAWIIBHBIX YCTaHOBOK.

Jucyunaunwl, 05 kKomopwix oucyuniuna «l azocnabicenue» A61emcs npeouecmsyouei:

«CoBpeMeHHBIE CHCTEMBl TEIUIO- W Ta30CHAOXKEHWsS 3JaHUNW U HACEJICHHBIX MECTY,
«ABTOMATH3aILM CUCTEM TEILIOTA30CHAOKEHUS U BEHTUIISIILIAN Y.

3. O0beM AMCHUIVIMHBI (MOAYJS]) B 3a4eTHBIX €IMHHULAX € YKAa3aHHEM KOJH4YecTBa
aKajeMMYeCKMX MJIM ACTPOHOMHYECKHUX 4YacOB, BbIIEJCHHbIX HA KOHTAKTHYI0 padoTy
00y4yalIMXCcs ¢ npenoaasareaeM (0 BUAAM y4eOHBIX 3aHATHII) H HA CAMOCTOSITEJILHYIO
padoTy 00y4armuxcs

OO01mast Tpy10eMKOCTh JTUCIHIINHBI COCTaBIsACT 6 3a4eTHBIX equHuUI] 216 akaj. Jyacos.
(1 3auemnasn eounuya coomsemcmeyem 36 axademuyeckum 4acam)



Cmpykmypa oucyuniuHul.
®dopma 00yueHus - OuHas

Buzp! yueOHoit paboThl, BKITIOUast
CaMOCTOSITENBHYIO paboTy

00yYaroIuXxcs U TPYI0EMKOCTh

(B gacax) Dopmbl
Konrakrthas pabora c TEKYIIEeTO
§~ 00yJaronmMucs = KOHTPOJIA
HaumenoBanue = 3 IIpakTuxo- 8 yCIIEBAEMOCTHU
Ne paszmena 3 § OPHEHTUPOBAHHBIE g (no nedensim
n/m JUCIUILINHEI E = 3aHATUS = cemecmpa)
(Momyns) © g = | = . S E dopma
s = Z = E 0 = & | & | mpomexyTouHoi
5 Sz 8E|= Sl 2 § aTTecTalun
= EEl E& £ Eé 8 | (no cemecmpam)
& =l £5|5¢& < =
CE EV|2E 3
< =
= = S
Z
TonnuBHO-
1 | dHeprermieckue 6 12 3 4 10
pecypcsl, OCHOBBI
TEOPHHU TOPEHHS
2 | TomouHble yCTpOMCTBA, 3awuma
opraHuzanusi ImporeccoB | 6 3-6 3 4 5 14 nabopamopHoi
ropeHus pabomot
3 Temnosoit OaJtaHc,
TETIOBOM pacuer | 6 7-11 6 5 14 Kypcosas paboma
KOTEJILHOTO arperara
4 | BHYTPHKOTIIOBbIE u
HEeraTUBHbBIE TPOILECCH B | 6 12-14 2 5 10 Kypcosas paboma
KOTJIaX
5 AdpoarHaMHKa 3awuma
KOTEJIbHOTO aneFaTa 6 15-16 2 4 5 12 ﬂaﬁopamopl-tozi
pabomuol
6 16 16 8 24 60 Oxzamen
6 | Ucrounuku TETIOTHI
eueren 7] 14 | 4 9 14
TETIOCHA0KEHUS,
TOIUTUBHOE X03SHCTBO
7 | TennoBbie CXEMBI
TEIUIOT€HEPHUPYIOLINAX 7 5-11 6 9 14 Kypcosoii npoexm
YCTaHOBOK
8 | BomomoaroToBUTEIbHBIE 3awuma
ycranosku TT'Y 7 12-15 4 9 12 nabopamopnou
pabomul
9 | Texuuko-
9KOHOMHYCCKUE
TIOKa3aTeiH, 7 16-18 4 9 14 Kypcosoti npoexm
sHEprocoepexeHue,
OXpaHa  OKpYyXKaromei
cpensl
7 18 18 36 54 3auem c oyenxou
Wroro: 6,7 34 8 60 114




®dopma 00yueHHS — OUHO-3209HAS

Buapr yae6HO#M paboThI, BKITIOYas
CaMOCTOSITETILHYIO paboTy

00y4aronmxcs U TPYT0EMKOCTh

(B gacax) DopMbI
- KonTakTHas paboTta ¢ TEKYIIETO
= o0yJaronmumMucs = KOHTPOJIS
HaumenoBanue = é ITpakTuko- 8 YCIIEBAEMOCTH
Ne paszena 3 3] OpPHCHTHUPOBAHHBIC g (no nedensim
/1 JUCLIUTUINHBI 3 = 3aHATUSA 3 cemecmpa)
Q =
(Mozmyrst) % < | s ® o e dopma }
T = 2=l S o = & | & | mpomexyTouHoi
Lq_:f &2 8 E é = AR EE aTTecTalun
S
EEBElE&5|gEEX 2 | (no cemecmpam)
Sl B Z|E 2”E S
S5 23| x5 =
Q al & [T <
te] 3)
s B| & ~ 2 @)
= = o)
Z
TonuBHO-
1 | Hepremiieckue 7 12 4 6 10
pecypceHl, OCHOBHI
TEOPUH TOPCHHUS
2 | TomouHple yCTpOHCTBa, 3awuma
opraHuszauus MpoleccoB | 7 3-6 4 3 6 12 nabopamopHoii
TOPEHUS pabomul
3 | TemnoBoii Gauanc,
TETJI0BOM pacuet | 7 7-12 4 6 14 Kypcosas paboma
KOTEJIbHOTO arperara
4 | BHYTpUKOTIOBEIE u
HeraTWMBHbIE Mpoleccsl B | 7 | 13-16 | 4 6 10 Kypcosas paboma
KOTJIaX
5 AdponnHaMuIKa 3awuma
KOTEJILHOTO arperaTa 7 17-18 2 3 6 8 ﬂa60pamopH0ﬁ
pabomol
7 18 18 6 30 54 Kypcosas paboma,
IK3AMEH
6 | Ucrounuku TETUTIOTHI
cueren 8 | 13 |2 4 19
TEIUIOCHA0KEHUS,
TOIJIMBHOE X035IUCTBO
7 TemnnoBbie CXEMBI
TENJIOTEHEPUPYIOLIHUX 8 4-9 4 4 19 Kypcosotui npoexm
YCTaHOBOK
8 | BomomoaroroButenbHbIC
8 | 1012 | 6 4 19 | K i
ycranoBku TT'Y YPCOSOUIPOCK
9 | Texuuko-
9KOHOMHYECKHUE
TIOKa3aTeIM, 8 13-16 4 4 19 Kypcosoti npoexm
sHEprocoepexeHue,
oXpaHa OKpY’KaroIIe
cpeabl
8 16 16 16 76 Oxzamen
Hroro: 7,8 34 34 6 46 130




®dopma 00yUueHHS — 3a09HAS

Buapr yae6HO# paboThI, BKITIOYas
CaMOCTOSITETILHYIO paboTy

00y4aronmxcs U TPYT0EMKOCTh

(B gacax) DopMbI
- KonTakTHas paboTta ¢ TEKYIIETO
= o0yJaronmumMucs = KOHTPOJIS
HaumenoBanue = 3 IIpaxTHko- 2 YCIIEBAEMOCTH
Ne paszena 3 § OpPHCHTHUPOBAHHBIC g (no nedensim
n/m JUCLUATUIUHBI 2 = 3aHATUA 3 cemecmpa)
(Momyms) © e = | = " S E dopma
= = 25| S o = & | £ | mpomexyTOuHOH
Lq_:f &2 8 E é %@ = EE aTTecTalun
EE| E E E 2z 8 | (no cemecmpam)
& c% ; I~ =B < =
S el 29| ax <
< = l% ~ 2 o
= g
TonuBHO-
1 | dHepreTueckue 7 , 1 ’ 14
pecypcsl, OcHOBBI 5
TEOPUH TOPEHHS z
2 | TomouHple yCTpOHCTBa, E
opraHuzanusi mporeccos | 7 é 1 17
rOpeHHs o
3 TemnoBoii bamamHc, E
TETJI0BOM pacuet | 7 <: 1 2 24 Kypcosas paboma
KOTEJIFHOTO arperara ?é
4 | BHYTPHKOTIIOBbIC u §
HETaTHBHBIC MPONECCEI B | m 1 9 20 | Kypeosan patoma
KOTJIaxX. A’pOoAMHAMHKa
KOTEIIbHOTO arperara
7 18 4 6 75 Oxzamen
5 | Ucrounuku TEIUIOTHI
CHCTEM 8 1 1 24
TEIJIOCHA0KEHUS,
TOIUTMBHOE XO3SHCTBO
6 | Temnossle CXEMBI z
TEIUIOT€HEPHUPYIOIINAX 8 = 1 3 24
yCTAaHOBOK §
7 | BomomoaroroBurenbHbIe 5 .
yCTZe[lHOB};[(I/I Ty 8 § 1 2 29 Kypcosoii npoexm
8 | Texnuko- =
9KOHOMHUYECKHE &
TIOKa3aTeIH, 8 § 1 2 24 Kypcosoti npoexm
sHeprocOepexeHue, 5
OoXpaHa OKpYy>Karouiei S
cpeapl -
8 4 8 101 Oxzamen
Hroro: Kypcosoii paboma,
7,8 8 14 176 KYpCogoii npoexm,
sxzamen 7,8




4. Conep:kanue TUCHUILIHHBI (MOYJIs1), CTPYKTYPHPOBaHHOE 10 TeMaM (pa3aejiaM) ¢
YKa3aHHeM OTBeJeHHOI0 HA HUX KOJIUYeCTBA AKaJeMHYeCKHX YaCOB U BH/I0B y4eOHBIX

3aHATHH

5.1. Cooepotcanue 1eKYUOHHBIX 3AHAMUL.
5.1.1. Ounas popma obyuenus:
Kon-Bo

Ne Haumenoanue pasnena

i JMCIMILTHHBI (MOJTyIs) Tewma u conmepkaHue 3aHITHS akaj.

4acoB

1 | TonnuBHO-3HEpreTHYecKHe | TOIUIMBHO-3HEPTETUYECKUE  PECYPCHI, TOIUTUBHO-
pecypcbl. OCHOBBI TeOpHH | dHepreTHdecknii Oamanc. OpraHudeckoe HCKOMaeMoe
TOPEHMSL. TOTUTHBO. DNeMEeHTHBIH COCTaB TOTLTHBA. 3

Hetpagunuonnsle sHepropecypcbl. OCHOBBI TE€OpUH
ropenus. Pacuer o00beMOB BO3AyXa W TMPOIYKTOB
CTOpaHMsI.

2 | TomouHsIe yCTPOHCTBA. Knaccuduxkarms meTooB cxxuranus ToroiiBa. CloeBble,
Opranu3anus npoueccos KaMepHbIE, BUXpEBBbIE TOMKUA. KOHCTPYKIUH TOIMOK
TOPEHMUSL. pa3IYHOTO Ha3HAYeHWs. PexuMHBIE XapaKTEepUCTHUKU 3

pabotel. ['opeHne TOIIMBA B  «TOJICTOMY»  CIIO€.
OcobeHHocTH  paboOTBl  TOMOK  TPU  COKUTAHUM
ra3000pa3HOro M )KHJIKOT'O TOILIMBA.

3 | Temosoii OamaHc, TernmoBoii 0GanmaHc KOTENBHOTO arperara, BIUSHHE
TEIUIOBOM pacder PEKUMHBIX XapaKTEPUCTUK padOTHI Ha COCTABIISIOIINE
KOTEJIbHOTO arperara. TemmoBoro OamaHca. PaauanyoHHBIE TTOBEPXHOCTH 6

Harpesa, pacyeT TeriooOMeHa B Torkax. KOHBeKTHBHBIE
MMOBEPXHOCTH HArpeBa, pacyeT TEeIIOOOMEHa B HUX,
SKOHOMaM3ephl.

4 | BHyTpUKOTIIOBBIC U Hupkynsiuss W TUAPOJMHAMHKA  MApPOBBIX W
HETaTUBHBIE TTPOIECCHI B BOJIOrpeliHbIX KOTJIOB. Cemaparius mapa, BOJI0O-COJIEBO
KOTJIax. Oamanc kotnma, mpomyBka. Kopposus moBepxHOCTEH 2

HarpeBa. 3arpsi3HEHHE M 30JI0BOM M3HOC MOBEPXHOCTEH
Harpesa.

5 | AsponuHamuka KOTenbHBIX | Llenp n 3a7a4n a3poIMHAMIYECKOTO pacyeTa KOTeIbHBIX

arperaron arperatoB. Merojiuka M IOCJIEI0BATEILHOCTh pacyera
Omiopa JaBleHni adpoarHaMu4Yeckoro Tpakra. [loxbop 2
TATO-TYTHEBOTO O0OpYyIOBaHMS. A3pPOIUHAMHUYECKUE
PEXKHUMBI pabOTHI NBIMOBOW, HETaTHBHBIE MPOIECCH B
HE.

6 | McToyHuKH TETIOTHI Llentpanu3oBaHHbIE u ABTOHOMHBIE CUCTEMBI
CHCTEM TEIUIOCHAOXKEeHMA. | TelulocHaOkeHus.  CTpyKTypHass cXeMa  CHUCTEMBI 4
TonnmuBHOE X034HCTBO. TETUIOCHA0KEHMS, XapaKTepHCTUKA Harpy3oK

ororieHus, BeuTwistiun, ' BC. TominBHOE X0354HCTBO.

7 | TentoBble CXEMBI Knaccudpukaums temnoBeix cxemM TI'Y, ocHOBHoe
TEIIOT€HEPUPYIOIINX BCIIOMOTaTeJIbHOE 000pylnoBaHHE. TeEmIOBbIE CXEMBI
YCTaHOBOK, pacyer. OTONMUTENBHON,  OTOMMUTEIbHO-TIPOU3BOJICTBEHHON U

MPOU3BO/ICTBEHHOM TIV. Metonosnorus "u 6
MOCJIEI0BAaTENFHOCTh pacueTa. BpIOOp OCHOBHOTO M
BCIIOMOTAaTEIHHOTO 000pynoBaHuda. Pacuer pexnMoB

ero paboThI.

8 | BogonoaroroBurenbHbIe XapakTepuUCTUKN KadecTBa BOABI JUIS HMCTOYHUKOB
yctanoBku TI'Y. TEIUIOTHI M CUCTEM TeIUIoCHa0keHus. JKeCTKOCTh BOJI,

eMHNWIIBI ~ W3MEpeHHs,  BIUSHHE Ha  padory 4

TEIUIOTEXHUYECKOro 000pyJ0BaHUsI, METOAbI YMITIEHUS
BOJBI, OOOCHOBaHME U KpHUTEPHHM BBHIOOpa MeTona
XHUMBO000OpaboTku. [leaspaumusi. Pacuer ycTaHOBOK




XBO.

TeXHNKO-9KOHOMHUYECKHE
MOKa3aTeu,
3HEprocOepeKeHHE,
OXpaHa OKpyKarouiei
cpenpl.

l'ogoBoit  rpadux paboter TI'Y. OmnpenencHue
COCTABJISIIONIMX TOJIOBBIX JKCIUTyaTAIIMOHHBIX 3aTpar,
Yypclia  YacoOB  WCIIOJNB30BAaHUS  YCTAHOBJICHHOM
MOITHOCTH,  CE0ECTOMMOCTH  TEIUIOBOM  JHEprHu.
CHmxeHre 3aTpaT Ha BBIPaOOTKY TEIIOBOM JHEPTHU.

Bpennbie BbIOpockl u ctoku ot TI'Y. Pacuer oOmemoB 4
BpenHbIX BbIOpocOB, I[IJIK, TOkKCcHYHAasi KpaTHOCTb,
()OHOBBIE  KOHIIEHTPAIlMH, CyMMapHas TOKCHYHAs
KpaTHOCTb. MCTOI[BI IIOJaBJICHUA OMHUCCHUH BPCIHBIX
BbIOpoCcOB. PaccenBaHue BpeaHBIX BBIOPOCOB JBIMOBOIA
TpyOOH.

5.1.2. Ouno-3aounas ¢opma obyuerus:

Kon-Bo

No HaumenoBanue paznena

i SMCIHTLTHHBT (MOTYTT) Tema u conepkaHue 3aHATUA aKaj.

4acoB

1 | TonnuBHO- TonnuBHO-3HEPreTUYECKUE PECYPChI, TOIUIMBHO-
SHEepreTu4ecKue HHEPreTUYECKUit OanaHc. Opranunyeckoe
pecypcbl. OCHOBBI UCKOIIaeMOE  TOIUIMBO.  ODJIEMEHTHBIH  COCTaB 4
TEOPHH TOPEHUS. TomMBa.  HeTpaaulMOHHBIE  SHEPropecypchl.

OcHoBbl Teopuu ropenus. Pacuer 00beM0B Bo3yxa
U POJTYKTOB CTOPaHMUSI.

2 | Tonounsle ycTpoiictBa. | Knaccudukaums MeTONOB —CXHUraHUs —TOIUIMBA.
Opranuzanus npoueccos | Ciioessle, KaMepHBbIE, BUXPEBbBIE TOIKHU.
TOpEHHUS. KoHCTpyKIIMM TONOK pAa3JIMYHOrO HAa3HAYECHUS.

Pexumuble xapakrepuctuku palOoTsl. [openue 4
TOIUIMBA B «TOJCTOM» cyioe. OCOOEHHOCTH pPabOThI
TOMOK NPHU CHKHUTAaHUM Ta3000pa3HOro M KHUJKOTO
TOIJINBA.

3 | TemmoBoii 6ananc, TemoBoil GalaHC KOTENBHOI'O arperarta, BIIMSHHE
TEIUIOBOM pacyer PEKUMHBIX XapaKTEPUCTHK paboThI Ha
KOTEJIbHOT'O arperara. COCTaBJISIOLINE TEIJIOBOTO OanaHca.

PaguanyoHHble TOBEPXHOCTHM HAarpeBa, pacuer 4
TeriooOMeHa B TOIKaXx. KonBekTuBHbIE
MOBEPXHOCTH Harpena, pacueT TeIIooOMeHa B HUX,
YKOHOMaM3ephl.

4 | BHYTpUKOTIIOBBIE U [Mupkynauus M TUAPOAMHAMMKA IApPOBBIX U
HEraTHUBHBIE MPOIIECCHl B | BOJOTpEeWHbIX KoTioB. Cemapauus mapa, BOJO-
KOTJIaX. cojeBoi OamaHC KoTia, npoayBka. Kopposus 4

ITIOBEPXHOCTEH HarpeBa. 3arpsi3HEHHE W 30JI0BOM
M3HOC MIOBEPXHOCTEN Harpena.

5 | AspoauHamuka [lenp w® 3amaum  a’pOJMHAMMYECKOTO pacuera

KOTEJIbHBIX arperaroB KOTEJbHBIX arperaros. Metoauka u
MOCJIEI0BATENbHOCTh pacyera. OMiopa JIaBIeHUI
a’poauHaMuyeckoro  Tpakta. [lombop  Tsro- 2
IyTbeBOro  000pyAOBaHUA. A’pOAMHAMHUYECKHE
PEeKUMBI pabOTHI ABIMOBOM, HETaTHUBHbIE MPOIECCHI
B HEM.

6 | VCTOYHMKH TETIOTHI [lenTpanu3oBaHHbIE W  ABTOHOMHBIE CHCTEMBI
CHUCTEM teriocHaOkeHust. CTpyKTypHasi cxXeMa CHCTEMBbI 2

TEIUIOCHAOXKEHUS.

TeHJIOCHa6)K€HI/ISI, XaPAKTCPUCTHKA Harpys3ok
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TonnuBHOE X03SHUCTBO. oromnenus, BeHTwsumu, I'BC. TommBHOe
XO035IUCTBO.

7 | TemsoBbIE CXEMBI Knaccudukanus termosix cxem TI'Y, ocHOBHOE U
TEIJIOTE€HEPUPYIOIIHUX BCIIOMOTaTeNbHOe  000pyHIOBaHUE. TemnmoBbie
YCTaHOBOK, pacyer. CXEMBI OTONUTEIILHOM, OTOIHUTEIBHO-

IIPOM3BOJACTBEHHON M Ipou3BojacTBeHHOM TI'Y. 4
Meromonoruss W TOCIEI0BATEIBLHOCTh pacyera.
Br16op OCHOBHOT'O u BCIIOMOTATEJIbHOTO
obopynoBanus. Pacuer pexkMOB ero paboThI.

8 | BomomoaroroBurenbHbie | XapaKTEPUCTHUKH KAayeCTBA BOJBI ISl HCTOYHHUKOB
yctaHoBku TT'Y. TEIUIOTBl U CHUCTEeM TeIulocHaOkeHus. JKecTKoCTh

BOJIBI, CIMHUIIBI M3MEPEHHUS, BIUSHUE Ha paboTy
TEIJIOTEXHUYECKOT O o0opyIoBaHUA, METO/IbI 6
YMSITYCHHUSI BOJBI, OOOCHOBaHUE U KPUTEPUH
BBIOOpa MeToJa XHMMBOJ000paboTKu. Jleadparus.
Pacuer ycranoBok XBO.

9 | TexHuko- I'ogoBoit tpaduk paborer TI'Y. Omnpenenenue
SKOHOMHYCCKHE COCTABJISIIOLIMX  TOJOBBIX  AKCIUTyaTal[MOHHBIX
IIOKa3aTellH, 3arpar, qyucia 4acoB HCIIOJIb30BaHMS
SHEProcOepeKeHue, YCTaHOBJICHHOM MOIITHOCTH, ce0CeCTOMMOCTH
OXpaHa OKpYXKaromiei terioBo  sHepruu. CHMIKEHUE  3arpar Ha
cpensl. BBIPAOOTKY TEIJIOBOI SHEeprun. BpeaHbie BEIOPOCH 4

u croku ot TI'Y. Pacuer 00beMOB BpeaHBIX
BbIOpocoB, IIJIK, ToxcuuHas kpaTHOCTb, (POHOBBIE
KOHIIEHTPAllUU, CyMMapHas TOKCHYHAas KPaTHOCTb.
MeTtopl TOAaBICHUS YMUCCUU BPETHBIX BHIOPOCOB.
PaccemBanme  BpeaHBIX  BBIOPOCOB  JBIMOBOIt
TpyOOii.
5.1.3. 3aounas popma obyuenus:
No HaumenoBanue paznena Koz-s0
/n JACIIATUTHHBL (MOZ[y.]'IH) Tema n COACPIKAHUC 3aHATU akKazn.
4acoB

1 | TommuBHO- TOMIMBHO-2HEPre€TUUECKUE PECYPCHI, TOIUIMBHO-
HHEepreTUYecKre SHEPreTUYECKUN OanaHc. Opranunyeckoe
pecypcebl. Tonounsle HMCKOTIaeMOe  TOIUIMBO.  DJIEMEHTHBIH  COCTaB
YCTPOMCTBA. TOIUIMBA.  HeTpaauIIMOHHBIE  SHEPrOPECYpPCHI.
Opranuzanus npouecco | Knaccudukanuss METOIOB CKUTaHUS  TOIUIMBA. 2
TOpPEHUS. KoHCTpyKkIun  TOMOK  pa3auyHOrO Ha3HAYCHUS.

PexumHbIe XapakTepucTHKU paboThl. OCOOEHHOCTH
paboTHl TOTMOK TPH CXKUTAHUHM Ta3000pa3HOTO U
>KUJIKOTO TOTLIMBA.

2 | TemtoBoii Oamanc, TennoBoil OalaHC KOTEJIBHOTO arperara, BIUSHUE
TEIJIOBOM pacyer PEKUMHBIX XapaKTEPUCTUK paboThI Ha
KOTEJLHOTO arperara. COCTaBIISIOIINE TEIIOBOTO Oamanca.

PanuannoHHble TOBEPXHOCTH HAarpeBa, pacyer 2
TeIIooOMeHa B TOIIKAX. KonBekTuBHEBIC
MOBEPXHOCTH HArpeBa, pacyeT TeII000OMEeHa B HHUX,
AKOHOMAaM3€epBhI.

3 | CTOYHHMKH TEIIOTHI [leHTpanu3oBaHHbBIE W  ABTOHOMHBIE  CHUCTEMBbI 5
CHCTEM teriocHaOkeHust.  CTpyKTypHasi CxXeéMa CHCTEMBbI
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TENI0CHAOKEHNS.
TomnmmBHOE X035 CTBO.
TemnoBble CXeMBI
TEIIOTCHEPUPYIOLTUX
YCTaHOBOK, pacyer.

TEMI0CHA0KEHNS, XapakTepHUCTUKa
ororuieHus, Bentuisannu, I' BC.
Knaccudukanms rermoBeix cxem TI'Y, ocHOBHOE 1
BCIIOMoOrareiibHoe 00opyoBanue. TemioBbie
CXEMBI OTOIIUTEIBHOM, OTOIUTEILHO-
IIPOU3BOJCTBEHHOMN U NPOU3BOACTBEHHOU TI'Y.
MeTo10710THsI ¥ TOCJIEI0BATEIbHOCTD PacyeTa.

Harpy3oK

4 | BomonoaroToBUTENbHbIE | XapaKTEePUCTUKNA KAauyecTBA BOJBI ISl HCTOYHHKOB
yctaHoBku TT'Y. TEIUIOTHl U CHUCTeM TeruiocHaOxeHus. JKecTKocTh
TexHUKO- BOJIbI, CIMHUIIBI M3MEPEHHUS, BIUSHUE Ha paboTy
SKOHOMMYECKHE TEIUIOTEXHUYECKOTO  O0OpyIOBaHMS,  METOJbI
MOKA3aTeH, YMSTUEHUS BOJbI, OOOCHOBaHWE W KPUTEPUHU
JHEProcOepeKeHue, BBIOOpA METO/1a XUMBOJI000PaOOTKH.

OXpaHa OKPYXKaroIIeH l'ogoBoit Tpaduk pabdorer TI'Y. OmnpeneneHue
CpEeIbL. COCTaBISIIOLIMX  TOAOBBIX  DKCIUTyaTallMOHHBIX 2
3arpar, qucia 9acoB UCTIOJIb30BaHUS
YCTaHOBJICHHOU MOIIIHOCTH, cebecTONMOCTH
TeruioBol  dHepruu. CHIDKEHWE  3aTpar  Ha
BBIPA0OTKY TEIIOBOM »Hepruu. BpeaHbie BRIOPOCH
nu croku or TI'Y. IIJAK, TOokcH4YHass KpaTHOCT,
(OHOBBIE KOHIEHTpPAIMU, CyMMapHas TOKCHUYHAS
KpaTHOCTh.  MeToApl  TIOJABICHHUS  OMHUCCUU
BPEIHBIX BEIOPOCOB.
5.2. JlabopamopHulil npakmuxym
5.2.1. Ounaa ghopma obyyenus:
No HaumenoBanue paznena . Kox-s0
i SHCIIATTHHET (MOJIYITH) Tema u conmeprkanue 1abOpaTOPHOIA pabOTHI aKaj.
Y4acoB

1 | Texuuueckuit aHanu3 | YCTpOMCTBO 1abopaTOpHOM yCTaHOBKU. MeToauka

TBEP/IOTO TOILJINBA OmpeseNieHUs] BIAXKHOCTH, 30JbHOCTH U 00BeMa
BBIXOJ]a TOPIOYMX JIETy4yuX ToImuuBa. [lopsimok 2
BBITIOTHEHUST ~ palOThI, MeToAMKa 00paboOTKH
pe3yIbTaTOB. 3anuTa JJabopaTopHOil paboTHI.

2 | OmpeneneHue TEMJIOTHI | Y CTPOMCTBO nabopatopHoit YCTaHOBKH,
CrOpaHUs TBEPAOTO | KAJTOPUMETPUUECKOU OOMOBI. Mertonuka
TOTLIINBA OmpeeNieHUus] TeIJIOThl CrOpaHHUs TOIUIUBA IO

KajmopuMeTrpuueckoil O6omOe. Pacuer Bwicmiel u 2
HU3IIEH TEIIOTHl CrOpaHus TOMUMBa. MeToaunka
00paboOTKK pe3yNbTaToOB. 3amuTa Ja0OpaTOPHON
paloTHI.

3 | banancoBbie HcHBITaHus | YCTPOWCTBO J1a0OpaTOpHOTO cTeHaa. Meroauka
TeTJIOTeHepaTopa OTIpeJIeJICHUsI COCTAaBIISIONIMX TETUIOBOTO OasiaHca

TerioreHeparopa. Omnpeznenenue ko3¢ uirenra 4
MIOJIE3HOTO JIEHCTBUS KOTIA. 3amuTa 1abopaTopHOi
paboTHI.
5.2.2. Ouno-3aounas ¢popma obyuenus.
No Haumenoanue paznena . Kox-so
i JWCIATIIHHB (MOZYJI) Tema u coneprkanue 1a00paTopHO pabOTHI aKa.

qaCoB
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1 | Texuuueckuit aHanu3 | YCTPOMCTBO Ja0OpaTOpHON yCTaHOBKH. MeToauka

TBEP/IOTO TOILINBA OTIpeNIeJICHUs] BJIAXHOCTH, 30JIbHOCTH H 00Bbema
BBIXOZla TOPHOYMX JieTyyux TormiauBa. [lopsmox 2
BBIMIOJIHEHUST  paboThl, MeToJuKa  00paboTKH
pe3ynbTaToB. 3amuTa J1adopaTopHOM paboThI.

2 | OnpeneneHue TEMJIOTHI | YCTPOWCTBO nabopaTopHOI YCTaHOBKH,
CropaHus TBEPAOTO | KAIOPUMETPUUECKOM OOMOBI. Mertonuka
TOTLIINBA ONpe/eNieHUs] TEIUIOTHI CTOpaHUs TOIUIMBA IO

KaJlopuMeTpudeckoir OomOe. Pacder Bricmied u 2
HHU3LIEH TEIUIOTHl CropaHus TOIUIMBA. MeToauka
00pabOTKH pe3yNbTaTOB. 3alIuTa J1a0OpaTOPHOU
paboTHI.

3 | banaHncoBbie ucHBITaHUS | YCTPOMCTBO J1abOpaTopHOro CcTeHAa. MeToauka
TEIUIoreHepaTopa OTIpEJIeJICHUs] COCTABIIAIONIMX TEIUIOBOrO OayiaHca

Teroreneparopa. Omnpenenenue koddduunenta 2
I10JIE3HOT'0 JIEHCTBUS KOTIA. 3aliuTa JabopaTtopHOi
paboTHI.

5.2.3. 3aounas popma obyuenus.

He npenycMoTpeHo y4eOHBIM MJIaHOM.

5.3. Ilepeuenv npaxmuueckux 3ansamutl
5.3.1.  Ounas ¢popma obyuenus

Ne HaumenoBanue paznena Kox-so

i SMCHHILIHHB! (MOJYJI5) Tema u conepkaHue 3aHATUA aKaj.

4acoB

1 | Pacuer nporeccoB | Pacuer o6beMa M SHTANBNUN MPOTYKTOB CTOPaHUs
C)KUTaHUs TOTLTHBA toruBa. [lepecdyer cocraBa M TEIUIOTHI CTOPAHUS 8

TOTUIMBA TIPH M3MEHEHHHM OJJIEMEHTHOTO COCTaBa
TOTIJINBA.
2 | Pacuer cocraBmaromux | CocraBiaeHue TEIUIOBOTO OalaHca KOTia,
TEIJIOBOTO OanaHca oIpeielIeHue MOJIe3HOM
TETUTOTIPOU3BOUTEITHPHOCTH, COCTABIISIOIINX 8
TeroBbix moteps. Onpenenenue KII/I xotna u
pacueTHOro pacxoja TOIIMBA.

3 | Pacuer TtemmooOmena B | MeToAuka TOBEPOYHOTO pacueTa TEIIo0OMeHa.
TOTKE KOTJIa OnpeneneHne TeOMETPUYECKHX — XapaKTePUCTHK

TOTIKH, paJUallMOHHOW TMOBEPXHOCTH Harpena.
Pacuer onTHYecKknX XapaKTEPUCTHK H3ITyJaroIIeH 8
cpensl B Tomke. OrmpeneneHue TeMIEpaTypbl
MPOJAYKTOB CropaHWs Ha BBIXOJE U3 TOIKH,
PEKUMHBIX MTapaMeTPOB PabOTHI.

4 | Pacuer TemooOmeHa B | Metoauka pacuera. OnpezeneHue reoMeTpuuecKux
KOHBEKTHBHBIX XapaKTePUCTHK, PEKUMHBIX MapaMeTpoB pPadOTHI, 9
MTOBEPXHOCTSAX HarpeBa K03 (HULIHEHTOB TEIJIoNepeIadm.

KoHCTpYKTUBHBIN pacueT sKOHOMai3epa.

5 | Pa3pabotka wm pacuer | PazpaboTka W pacyeT MPUHIMIHAIBHOW TETJIOBOM

TermioBou cxemsl TT'Y cxempl TI'Y. Onpenenenue  pacxogoB U 9
MapaMeTpPOB TEIJIOHOCUTENEH B 3JIEMEHTaxX U y3Jax
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TEIJIOBOM  cXeMmbl. BpIOOp W KOMITOHOBKA
OCHOBHOT'O M BCIIOMOTaTEJILHOTO 000pYI0BAHUSI.

6 | Pa3pabotka wum pacuer | AHaM3 U OOOCHOBaHHE  BBIOOpAa  CXEMBI 9
CXEMBbI JIOKOTJIOBOM | XMMHUYECKOMN 00paboTku BOJIBI. Pacuer
00paboTKH BOJIBI MOHOOOMEHHBIX IMPOIIECCOB U PACXOJIOB PEareHTOB

JUIl KOPPEKLMHU cocTaBa BOIbL. PacdeT OCHOBHBIX
XapaKTepUCTUK U TIOKa3aTelell KauecTBa BOJBI,
no6op obopynoBanusi XBO.

7 | Ouenka 3arpsi3HeHus | Pacuer konmdecTBa BpEIHBIX BBIOPOCOB dYepes 9
BO3JyITHOTO  OacceifHa | IbIMOBYI0 TpyOy, 0OOCHOBaHHE HEOOXOIUMON
BbIOpOocamu ot TI'Y BBICOTBI TPYOBI 1O YCIIOBUSIM paccenBaHus. OneHKa

IIPU3EMHON CyMMapHOW TOKCHUYHOM KPAaTHOCTU B
30HE MAaKCUMAJILHOT'O 3arpsi3HEHHUS.
5.3.2.  Ouno-3aouynas ghopma obyuenus

No HaumenoBanue paznena Kox-s0

/o JACIIATLIAHE (MO,Z[YJ'IH) Tema n COACPKAaHUEC 3aHATUA aKazi.

4acoB

1 | Pacuer nporueccoB | Pacuer oObeMa U SHTANBNUN MPOTYKTOB CTOPaHUs 5
C)KUTAHUS TOTUIMBA toruBa. [lepecder cocraBa W TEIUIOTHI CTOpPAHHUS

TOIUIMBA TPH M3MEHEHHHM OJJIEMEHTHOTO COCTaBa
TOTLJINBA.

2 | Pacuer cocraBnsomux | CocTaBieHre TEMIOBOro 0anaHca KoTia, 5

TETIOBOTO Oananca OTIpeieJIeHUE TTOJIC3HOM
TEIUIONPOU3BOJUTEIBHOCTH, COCTABIISIOIINX
TeroBeIX oTepb. Onpenenenne KII/] kotna u
pacyeTHOro pacxoJia TOIUIMBA.

3 | Pacuer TtemmooOMena B | MeToauwka TOBEpOYHOTO pacueTa TeIIo0OMeHa. 8
TOTIKE KOTJIa OmnpezneneHue TEeOMETPUUECKUX  XapaKTEPUCTHK

TOTKH, paJMallMOHHOW TOBEPXHOCTH HAarpesa.
Pacuer onTHYecKuX XapaKTEpPUCTHUK H3Iydarollei
cpensl B Tomke. OrmpeneneHue TeMIepaTypsl
NPOAYKTOB CrOpaHusi Ha BBIXOJE€ M3 TOIKH,
PEKUMHBIX [TAPaMETPOB PabOTHI.

4 | Pacuer TtemnooOMeHa B | Metoauka pacueta. OnpeeneHre reoMeTpu4eckux 8
KOHBEKTHBHBIX XapaKTEPUCTHK, PEKUMHBIX IapamMeTpoB padoTHI,
MOBEPXHOCTSAX HarpeBa | KO3 PHUIIMEHTOB TETUIONepeIauH.

KOHCTpyKTHBHBIN pacdeT SKOHOMamn3epa.

5 | Pazpaborka u pacuer | PazpaboTka u pacueT NMpPUHLUIUAIBLHONW TEMIOBOM 8

TeroBou cxeMsl TT'Y cxempl TI'Y. Onpenenenne  pacxogoB H
napaMeTpoB TEMJIOHOCUTENIEH B 3JIEMEHTaX M y3Jax
TEIUIOBOM  cxeMbl. BpiOop ¥ KOMIIOHOBKA
OCHOBHOT'O M BCIIOMOT'aTEJIbHOTO0 000pYI0BAHHUSI.

6 | Pazpabotka w pacuer | AHaJIM3 W OOOCHOBaHWE  BBIOOpa  CXEMBI 6
CXEMBI JOKOTJIOBOW | XMMUYECKOH 00paboTKH BO/JIBI. Pacuer
00paboTKH BOJIBI MOHOOOMEHHBIX MPOIIECCOB U PACXOJIOB PEareHTOB

JUIl KOPPEKLMHU cocTaBa BOJbl. PacyeT OCHOBHBIX
XapaKTEepUCTHK W TIOKa3aTeleld KadecTBa BOJIHI,
noa6op obopynosanus XBO.

7 | Ouenka 3arpsisHeHHs | Pacuer konmuecTBa BpeIHBIX BBIOPOCOB uepe3 6
BO3JyITHOTO  OacceiiHa | IbIMOBYIO TpyOy, 00OCHOBaHHME HEOOXOAMMOMN
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BbIOpOocamu ot TT'Y

BBICOTHI TPYOBI 110 YCIIOBUAM paccenBaHus. OreHka
IIPU3EMHON CyMMapHOW TOKCHUYHOM KpPAaTHOCTU B
30HE MAKCUMAJIBHOT'O 3arpsI3HCHHUS.

5.3.3.  3aounasn ¢popma obyuenus

Ne HaumenoBanue paszaena Koz-s0

i SMCHHILIHHBI (MOJYJ15) Tema u conepkaHue 3aHATUA aKaz.

9acoB

1 | Pacuer npoueccoB | Pacuer o0beMa U SHTANBNUNA MPOTYKTOB CrOPaHUs 2
CKMIaHUs TOILJIMBA ToruinBa. Ilepecuer cocraBa M TEIIOTHI CrOpaHUs

TOIUIMBA MpPH M3MEHEHHHM 3JIEMEHTHOTO COCTaBa
TOIIMBA.

2 | Pacuer cocraBnsomux | CocTaBieHue TEMIOBOro 0ananca KoTia, 2

TETUIOBOTO Oananca oIpeziesieHue O0JIE3HOM
TEIUIONPOU3BOIUTEILHOCTH, COCTABISIOLIUX
TeroBeiX oTepb. Onpenenenne KII/] kotna u
pacueTHOro pacxoja TOIIMBA.

3 | Pacuer TtemnmooOmena B | MeToAuka MOBEPOYHOTO pacuera Terioo0MeHa. 2
TOINKE KOTJIa OnpeneneHue TreOMETPUYECKUX — XapaKTEPUCTHUK

TOTKH, pagUallMOHHOM TIOBEPXHOCTH Harpesa.
Pacyer onTuyeckux XapaKTEpUCTHK H3ITydarolieu
cpensl B Tomke. OrmpeneneHue TeMIEpaTypsl
IPOJAYKTOB CrOpaHUsl Ha BBIXOJE U3 TOIKH,
PEKHUMHBIX [TaPaMETPOB PabOTHI.

4 | Pacuer TemnooOmeHa B | Metoauka pacuera. OnpezenieHue reoMeTpUuIecKux 2
KOHBEKTHUBHBIX XapaKTePUCTHK, PEKUMHBIX MapaMeTpoB pPadOTHI,
MOBEPXHOCTAX HarpeBa | Ko3(pPuureHToB TEIJIONEepeIauHm.

KoHCTpyKTHBHBIN pacueT SKOHOMam3epa.

5 | Pa3pabotka wu pacuer | PazpaboTka M pacyeT NMPUHIMIHAIBHOW TETJIOBOM 2

TerioBou cxemsl TT'Y cxempl TI'Y. Onpenenenue  pacxogoB U
[apaMeTpoB TEIJIOHOCUTENEH B 3JIEMEHTaxX U y3Jax
TEIUIOBOM  cxemMbl. BpiOOp W  KOMIIOHOBKa
OCHOBHOTO M BCIIOMOTaTeIbHOI0 000py/10BaHUSI.

6 | Pazpabotka wu pacuer | AHamu3 U OOOCHOBaHHME  BBIOOpPa  CXEMBI 2
CXEMBI JIOKOTJIOBOM | XUMHUYECKOM 00paboTku BO/IBI. Pacuer
00pabOTKH BOJIBI MOHOOOMEHHBIX IMPOIECCOB U PACcXO0JI0OB PEareHTOB

IUIsl KOppEeKLIMK cocTaBa BoAbl. PacyeT OCHOBHBIX
XapaKTEPUCTUK M I[IOKa3aTesled KauecTBa BOMbI,
noabop obopynoBanust XBO.

7 | Ouenka 3arpsi3HeHus | Pacuer konuuecTBa BpEOHBIX BBIOPOCOB yepes 2
BO3JIYITHOTO  OacceliHa | IBIMOBYIO TpyOy, OOOCHOBaHHME HEOOXOIUMOM
BbIOpocamu ot TT'Y BBICOTHI TPYOBI IO YCJIOBUSAM paccenBaHus. O1eHKa

IIPU3EMHON CyMMapHOW TOKCHYHOM KpaTHOCTH B
30HE MAKCUMAJIBHOT'O 3arpsi3HEHHUS.

5.4. I'pynnosvie koHcynemayuu no Kypcosvim pabomam/Kypcouim npoeKmam

Y4eOHBIM IJTaHOM HE TTPETYCMOTPEHO.




5.5. Camocmosmenvnas paboma.

5.5.1. Ounas ¢hopma 0b6yuenus.

15

Ne HaumenoBanue pasznena Kox-so

i MCHUTIHbE (MOTY:15) Coxepxanue paboThl aKa.

4acoB

1 | TomnuBHO- TonnMBHO-3HEPreTUYECKUE PECYPChl, TOILUIUBHO-
JHEPreTUYECKHe DHEPreTUYECKUN OanaHc. Opranunyeckoe
peCypceBl. OCHOBBI | HICKOITAEMOE  TOIUIMBO.  ODJIEMEHTHBIH  COCTaB 10
TEOpUU TOPEHHUS. ToruMBa.  HerpaguuuoHHBIE ~— DHEPrOpPECYpPCHI.

OcHoBbI TeOpuu ropeHus. Pacuer 00beM0B Bo3ayxa
Y IPOAYKTOB CTOPaHUs.

2 | Tomounsle ycrpoiicTBa. | Knmaccudukanms MeTOIOB CXKHraHUs —TOIUIMBA.
Opranuzanusa npoueccos | Cioessle, KaMEpHBbIE, BUXPEBBIE TOIIKH.
TOpPEHU. KoHcTpyknmn TONOK — pa3jau4yHOrO Ha3HAYECHUS.

PexxumHble  XapakTepucTuku paboTel. ['opeHue 14
TOIIMBA B «TOJICTOMY» ciioe. OcoOeHHOCTH paboThI
TOMOK NPHU CHKHUFAaHUM Ia3000pa3HOro M KHUJKOTO
TOIUIMBA.

3 | TenoBoit 6ananc, | TernoBoil 6anaHc KOTEJNBHOrO arperara, BIUSHHE
TEIJIOBOM pacyeT | peKMMHBIX XapaKTEPUCTUK paboThI Ha
KOTEJIBHOT'O arperara. COCTaBIIAIOIINE TEIIOBOTO OanaHca.

PannannoHHBIE ITOBEPXHOCTH HAarpeBa, pacyer 14
TeII000MeHa B TOIIKaXx. KoHnBekTHBHBIE
MIOBEPXHOCTU HArpeBa, pacyeT TEeII000MeHa B HHUX,
HYKOHOMAaMN3€ephl.

4 | BHyTpUKOTJIOBbIE n | Hupkymauuss ©W  ruapoAVMHAMUKA IMApOBBIX U
HETaTUBHBIE MPOLECCH] B | BOJOTPEWHbIX KoTioB. Cemapauus mapa, BOJO-
KOTJax. coyeBoil OamaHc KoTia, mnponayBka. Kopposus 10

MIOBEPXHOCTEH HarpeBa. 3arpsA3HEHHE U 30JI0BOM
M3HOC ITOBEPXHOCTEN Harpesa.

5 | A’ponuHamuka Ilenp ® 3amadyM  adpOJAMHAMMYECKOIO pacuyera

KOTEJIbHBIX arperatoB KOTEJIbHBIX arperaTos. Meroauka u
MIOCJIE0BATENBHOCTD pacyeTa. JMIopa JaBICHHM
a’poauHaMuyeckoro  tpakra. [logbop  Taro- 12
JYTHEBOTO  O00OpYJOBaHUA.  A’POAMHAMHYECKUE
PEXUMBI pabOThI THIMOBOM, HETATUBHBIE TPOLECCHI
B HEU.

6 | Uctounuku TernoTsl | LleHTpann3oBaHHble UM aBTOHOMHBIE  CHCTEMBI
CUCTEM TeriocHaOkeHuss. CTpPYKTypHas cxema CHCTEMBbI
TETIOCHA0KEHUSL. TEIUIOCHA0XKEHUS,  XapaKTEepUCTHKAa  Harpy3okK 14
TormnmmBHOE XO3SMCTBO. ororieHus, BenTtwniuu, ['BC. TommBHOE

XO35HCTBO.

7 | TernoBbie cxembl | Knaccudukanus temnossix cxem TI'Y, ocHOBHOE U
TEIJIOTEHEPUPYIOLLUX BCIIOMoraTenbHoe  oOopynoBanue.  TersoBble
YCTaHOBOK, pacyer. CXEMBI OTOIIMTENIBHOM, OTOIIUTEIIBHO-

IIPOU3BOACTBEHHON M Ipou3BoAcTBeHHOM TI'Y. 14
Merononorus W TOCIEIOBAaTENBHOCTh pacyeTa.
Bri6op OCHOBHOT'O 51 BCIIOMOTI'aTEJILHOIO
obopynoBanus. Pacuer pexkMOB ero paboThI.

8 | BomomoaroroButenbHble | XapaKTEPUCTUKU KauecTBa BOIBI JJSI MCTOYHHKOB 12
yctaHoBku TT'Y. TEIJIOTHl U CHCTEM TeIUIOCHAOXeHHs. JKecTKoCTh
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BOJIbl, €AMHUIBI W3MEPEHUs, BIUSHUE Ha PabOTy
TEIUVIOTEXHUYECKOTO  O0OpYAOBaHHS,  METObI
yMSAT4eHUus BOAbI, OOOCHOBaHHME M KPUTEPUU
BEIOOpAa MeTo/la XMMBOJI0OOpaboTKHU. Jlearparius.
Pacuer ycranoBok XBO.

9 | Texuuko- I'omoBoii rtpadux pabdorer TI'Y. Ompenenenue
9KOHOMHYECKUE COCTAaBJIAIOIIMX  TOJOBBIX  AKCIUIyaTallMOHHBIX
[I0Ka3aTeH, 3arpar, qucia 4acoB MCII0JIb30BaHUs
SHeprocoepexeHue, YCTQHOBJICHHOM MOUIHOCTH, ce0eCcTOUMOCTH
oXpaHa  OKpyXarouieu | TeruioBod  sHepruu. CHUDKEHHE — 3aTpar  Ha
cpeapbl. BbIpaOOTKY TENJIO0BOI 3Hepruu. BpeaHbie BHIOPOCH 14

u croku ot TI'Y. Pacuer 00BEeMOB BpeIHBIX
BbIOpOcOoB, TIJIK, TokcnyHas KpaTHOCTh, ()OHOBBIC
KOHLEHTpAlli, CyMMapHasi TOKCHUYHas KpaTHOCTb.
Mertobl TOAaBICHUS SMUCCUU BPETHBIX BHIOPOCOB.
PaccemBanue  BpeaHbIX  BBIOPOCOB  JIBIMOBOI
TpyOOIid.

5.5.2.0uno-3aounasn ghopma odbyuenus:

Ne Hanmenoanue paznena Kou-so

i SMCLIATLTHHBL (MOTyJ1s) Conepxanue pabOThI akaj.

4acoB

1 | TonnuBHO- TonnMBHO-3HEPreTUYECKUE PECYPChl, TOIUIMBHO-
SHEepreTudecKue HHEPreTUYECKUit OanaHc. Opranuueckoe
pecypchl. OCHOBBI | HICKOIITAEMOE  TOIUIMBO.  ODJIEMEHTHBIH  COCTaB 10
TEOpUU TOPEHMUSI. ToruMBa.  HeTpaguuMoHHBIE ~ DHEPrOPECYpPCHI.

OcHoBbl Teopuu ropenus. Pacuer 00beM0B Bo3yxa
Y IPOAYKTOB CTOPaHUs.

2 | Tommounsle ycrpoiicTBa. | Kmaccudukanms MeTONOB CXKHraHHs —TOIUIMBA.
Opranuzanus nponeccos | Cloessle, KaMEpHBIE, BUXPEBBIE TOIIKHU.
TOpEHHUS. KoHCTpyKIIuM TOMOK pPa3IWYHOrO Ha3HAYEHUS.

PexxuMHBle XapakTepucTUKU paboThl. ['opeHue 12
TOIUIMBA B «TOJCTOM» cyoe. OcoOeHHOCTH padoThI
TOMOK NPHU CHKHUTAaHUM Ta3000pa3HOro M KHJKOTO
TOILJINBA.

3 | TemoBoit Oananc, | TenmoBoli OanaHC KOTENBHOTO arperara, BIHSHUE
TEIIOBOM pacuer | peKUMHBIX XapaKTEpUCTHK paboThI Ha
KOTEJIbHOT'O arperara. COCTaBJISOLINE TEIJIOBOTO OanaHca.

PaguanoHHble TOBEPXHOCTHM HAarpeBa, pacuer 14
TerooOMeHa B TOIKaXx. KonBekTuBHbIE
MIOBEPXHOCTH HArpeBa, pacueT TeIIoo0MeHa B HUX,
HSKOHOMaM3ephl.

4 | BHyTpUKOTIIOBbIE u | lupkynsauuss W TUApPOAMHAMHKA TApOBBIX H
HEraTUBHBIE MPOIECCHl B | BOJOTpEeWHbIX KoTioB. Cemapanus mapa, BOJO-
KOTJIaX. cojeBoi OamaHC KoTia, npoayBka. Kopposus 10

ITIOBEPXHOCTEH HarpeBa. 3arpsi3HEHHE W 30JI0BOM
M3HOC MIOBEPXHOCTEN Harpena.

5 | AspoauHamuka I[lenp w® 3amaum  a’pOJMHAMMYECKOIO pacuera

KOTEJIbHBIX arperaroB KOTEJbHBIX arperaros. Metoauka u
MOCJIEA0BATENbHOCTh pacyeTa. JMiopa AaBICHUMN 8
a’poauHaMuyeckoro  Tpakta. [lombop  Tsro-
JyTheBOro  00OpyJOBaHUs. A’pOAMHAMHYECKHE
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PEKUMBI pabOThI ABIMOBOM, HETaTUBHBIE MTPOLIECCHI
B HEH.

6 | Ucrounuku TernoTel | LleHTpanu3oBaHHbBIE M aBTOHOMHBIE  CHCTEMBI
CUCTEM TeriocHa0xeHuss. CTpyKTypHas cXema CHCTEMBbI
TEIIOCHA0KEHUSL. TEIUIOCHA0XKEHUs,  XapaKTEepUCTHKAa  HArpy3o0kK 19
TomnuBHOE X03SHUCTBO. ororieHus, Bentwraiuu, ['BC. TommBHOE

XO034HUCTBO.

7 | Tennosbie cxemsl | Knaccudukanus rernossix cxem TI'Y, ocHOBHOE 1
TEIUIOr€HEPUPYIOLIUX BCIIOMoOraTenpHoe  oOopynoBaHue.  TemsoBble
YCTaHOBOK, pacyer. CXEMBI OTOIUTENIBHOM, OTOIUTENIBHO-

MPOU3BOACTBEHHOW © mpousBojcTBeHHOM TI'Y. 19
Metononoruss M IOCIENOBATEIbHOCTh pacyera.
Bei6op OCHOBHOT'O u BCIIOMOTaTEILHOTO
o0opynoBaHus. Pacuer pe:xumMoB ero paboThl.

8 | BomonoaroroButenbHble | XapaKTEpUCTUKU KauyecTBa BOJBI IS MCTOYHUKOB
ycranoBku TT'Y. TEIUIOTBl U CHUCTeM TerulocHaOkeHus. JKecTKoCTh

BOJIbl, €AMHUIBI W3MEPEHUs, BIUSHUE Ha DPabOTy
TEIUIOTEXHUYECKOT0  00O0py10BaHUS, METO/IbI 19
yMSAT4YEeHUs BOABI, OOOCHOBAHHWE U KpPUTEPUU
BEIOOpAa MeTo/la XHMBOJIOOOpaOOTKHU. Jlearpartus.
Pacuyer ycranoBok XBO.

9 | Texuuko- [omoBoii rtpadux padorer TI'Y. Ompenenenue
9KOHOMMUECKHE COCTaBISIIOIIMX  TOAOBBIX  JKCIUIyaTallMOHHBIX
IIOKa3aTelH, 3arpar, yucia 4acoB UCIIOJIb30BaHUs
SHeprocoepexeHue, YCTaHOBJICHHOU MOILIHOCTH, ce0ecTOUMOCTH
oXpaHa  OKpyXaromieu | TeruioBod  sHeprun. CHWKEHHWE  3aTpar  Ha
CpeJBl. BbIpaOOTKY TEMJIOBOI 3Hepruu. BpeaHbie BHIOPOCH 19

u croku ot TI'Y. Pacyer 00beMOB BpeaHbIX
BbIOpocoB, T1JIK, Tokcu4Has KpaTHOCTb, (POHOBBIE
KOHIEHTpAllUU, CyMMapHas TOKCHYHas KPaTHOCTb.
Mertobl OAaBICHNUS SMUCCUU BPETHBIX BHIOPOCOB.
PaccemBanue  BpeaHbIX  BBIOPOCOB  JIBIMOBOI
TpyOOIid.

5.5.3. 3aounas popma obyuenus:

Ne Hanmenoanue paznena Kou-so

i MCIATLTHEBT (MOZTYTT) Conepxanne pabOThI aKaj.

4acoB

1 | TonumBHO- TonnMBHO-?HEPreTUYECKUE PECYPCHI, TOILUIMBHO- 19
SHEPreTUYECKUE SHEPTreTUYECKUI OanaHc. Oprannueckoe
peCypcehl. OCHOBBI | HICKOIITAEMOE  TOIUIMBO.  ODJIEMEHTHBIM  COCTaB
TEOpUU TOPEHHUS. ToruiMBa.  HeTpagulMOHHBIE ~ AHEPropecypchl.

OcHoBbI Teopun ropenus. Pacuer o6beM0OB Bo31yxa
U IPOAYKTOB CTOPaHUS.

2 | Tonounsie yctpoiicTBa. | Knaccudukamuss MeTONOB CXKUTaHUS TOIUIMBA. 19
Opranuszanus npoueccos | Cioessle, KaMEpHBIE, BUXPEBBIE TOIKH.
TOpEeHMUS. KoHCTpyKIIUM TONOK pAa3JIMYHOrO Ha3HAYECHUS.

Pexumnble xapakrepuctuku palOoTsl. [openue
TOIJIMBA B «TOJCTOM» cioe. OcoOEHHOCTH paboThI
TOMOK NPHU CHKHUTAaHUM Ia3000pa3HOro M KHUJKOTO
TOIJINBA.

3 | TeroBou Oamanc, | TermoBoit OamaHC KOTENBHOTO arperara, BIWSHHE 19
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TETIOBOM pacuer
KOTEJIbHOT'O arperara.

PSKUMHBIX XapaKTePUCTHK paboThI Ha
COCTaBJIAIOLIIHE TEIIOBOIO Oaianca.
PanuanvoHHble TIOBEPXHOCTH HArpeBa, pacyer
TermIo00MeHa B TONKAaX. KouBekTUBHBIE

IIOBEPXHOCTH Harpesa, pacueT TeII00OMeHa B HUX,
SKOHOMAaM3epsl.

BHyTpuKOTIOBBIE u | Hupkynanus ©  rugpoavHaMMKa IApoBBIX U 20
HEraTUBHBIE NPOLECCH] B | BOJOTpEWHbIX KomioB. Cemapauus mapa, BOJO-
KOTJIAX. cojeBoi OasaHc KoTia, npoayBka. Kopposus
[IOBEPXHOCTEH HarpeBa. 3arpsA3HEHHE U 30JI0BOM
M3HOC IOBEPXHOCTEN HarpeBa.
AspoauHammka Ilenp ® 3amaum  ad’pOJAMHAMMYECKOIO pacuera 19
KOTEJIBHBIX arperaroB KOTEJIbHBIX arperaros. Metonuka u
MIOCJIEI0BATENbHOCTh pacyera. OMiopa JaBICHUM
a’poauHaMuyeckoro  Tpakrta. [lombop  Tsro-
IyTbEBOrO0  000pyAOBaHUA. A’pOAMHAMUYECKHE
PEKUMBI pabOThI ABIMOBOM, HEraTUBHBIE MTPOLIECCHI
B HEU.
HcTounuku TernoTel | LleHTpann3oBaHHbIE M aBTOHOMHBIE  CHUCTEMBI 19
cUCTEM TeriocHa0xeHuss. CTpyKTypHas cxema CHCTEMBbI
TEIIOCHA0KEHUSL. TEIUIOCHA0XKEHUs,  XapaKTEepUCTHKAa  HArpy3okK
TomnuBHOE X03SHUCTBO. ororieHus, Bentwanuu, ['BC. TommBHOe
X0351CTBO.
TerioBbie cxemsbl | Knaccudukanus rernosix cxem TI'Y, ocHOBHOE 1 23
TEIIOr€HEPUPYIOLIUX BCIIOMoraTenpHoe  oOopynoBaHue.  TemsoBble
YCTaHOBOK, pacyer. CXEMBI OTOIUTENILHOM, OTOIUTENIbHO-
IIPOU3BOACTBEHHON M Ipou3BojacTBeHHOM TI'Y.
Merononoruss M IOCIEIOBAaTEIBHOCTh pacyeTa.
Bei6op OCHOBHOTO U BCIIOMOTaTEJIbHOTO
o0opynoBanus. Pacuer pe:kxumMoB ero paboThl.
BoponoarorosurenbHble | XapaKTEPUCTUKH KadyecTBa BOJABI I MCTOYHUKOB 19
ycranoBku TT'Y. TEIUIOTHl U CHUCTeM TeriocHaOkeHus. JKecTKoCTh
BOJIbI, €AMHUIBI W3MEPEHUs, BIUSHUE Ha PaboOTy
TEIUIOTEXHUYECKOTO  O0OpyNOBaHUS,  METOMAbI
YMSATYEHUs BOABI, OOOCHOBAaHHWE U KpPUTEPUU
BBIOOpa MeToJa XHMMBOJI00OpaboTku. Jleasparus.
Pacyer ycranoBok XBO.
TexHuko- ['ogoBoit rtpaduk paborsr TI'Y. Onpenenenue 19
YKOHOMUYECKHUE COCTaBIAIIOIIMX  TOAOBBIX  AKCIUIyaTallMOHHBIX
MTOKa3aTelH, 3arpar, qucia 4acoB HCIIOJIb30BAHUS
sHEeprocOepexeHue, YCTaHOBJICHHOU MOIIHOCTH, ce0eCTOMMOCTH
OXpaHa  OKpyXarolleu | TeruioBod  sHepruu. CHWKEHME  3aTpaT Ha
CpeJBl. BBIpAaOOTKY TEMJIOBOI SHepruu. BpeaHbie BHIOPOCH

u croku ot TI'Y. Pacyer 00beMOB BpemaHBIX
BbIOpocoB, [1JIK, Tokcu4Hass kpaTHOCTh, ()OHOBBIE
KOHIIGHTpAIl1, CyMMapHasi TOKCHYHAsE KPAaTHOCTb.
MeTo/1p1 TOAABIICHUSI SMUCCHH BPEIHBIX BEIOPOCOB.
PaccenBanme  BpemHBIX  BBIOPOCOB  JBIMOBOM
TpyOOIid.
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6. IlepeyeHb y4eOHO-METOIUYECKOT0 00eceYeH NS IJIS CAMOCTOSITeIbHOI PadoThI
00y4aoIMXCH M0 JUCUMUILIMHE (MOTYJII0)

B camocrosTensHoil paboTe MCIONB3YIOTCS yueOHbIe MaTepHalibl, yKa3aHHBIE B pasjieie
8,9.

7. ®OH]I OIIEHOYHBIX CPEICTB /IJIsl IPOBeIeHUsI MPOMEKYTOUYHON aTTeCTAHH
00y4YaKIIHXCS M0 JUCHUILINHE (MOIYJIIO)

7.1. Ilepeuenv KommnemeHyuti ¢ YKaA3auuem dmManog ux Qopmuposanus 6 npoyecce
oceoeHusi 06pazo8amenbHol NPOCPAMMbl

Ha npumepe ounoil popmsr 06yuenus

Kox Oramnsl HOpMUPOBAHUS KOMITETEHITHH (pa3Iensl TEOPETHIECKOTO 00ydeHMs )™
KOMITETEHIIUU
110 ®IOC 1 2 3 4 5 6 7 8 °
[IK-1 + + + + + + +
TIK-3 + + + + + + +
TIK-13 + + + + + + + +
T1IK-15 + + + + + +
[1K-17 + + + +

7.2. Onucanue noxazameneii u Kpumepuee OyeHUBAHUA Komnemeﬂuud HA pasjiuvrsblx omanax ux
qbopmupoeaHuﬂ, onucarue wKajl OyeHUuBaHuA

7.2.1.  Onucanue noxazamenetl u popm OYyeHUBAHUsL KOMIEMeEeHYULL

dopma OIIEHUBAHUS
° Texymuii KOHTPOJIb IIpomexxyTouHas .
E IMokasaresnu aTTeCTaIns § G =
% OCBOCHHS » :< ) = == %
= (Kox o Q5 2 ‘g s S w = = = g £ 5
= TIOKa3aTeNs E?S aga\f ;%ﬁ% S < %55
EO OCBOCHU) % a% % é %5 5 &L‘% 2 < § 8 o g
) 02 SEXg|lmgarg T Q) o)
g = ‘g B ¢ E =t
~ S =
1 2 3 4 5 6 7 8
IK-1 31 + + +
VY1 + +
Hl + + +
IIK-3 32 + + +
V2 + + T
H2 + + +
TK-13 33 + + + n
y3 + + +
H3 + + +
TIK-15 34 + + + +
Y4 + + + +
H4 + + + +
MK-17 35 + + +
Y5 + + +
HS5 + + +
WUTOTO + + n T T ;
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7.2.2. Onucanue wikaivl u Kpumepues OYeHUBAHUs OJisl NPOBEOCHUs. NPOMEI’CYMOUHOU

ammecmayuu  00yuarOWUxXcs Nno oucyuniune (mooynio) 6 Gopme Oxzamenal
Jugpepunyuposannoco 3auema

Onenka
Kon [ToporoBeiii ypoBeHb|  YTiryOieHHBII IIponBUHYTEIN YPOBEHb
noKazarens Q» OCBOCHHS YPOBEHBb OCBOCHUS OCBOCHUS
OLCHUBAHUS (ueynoBreTs.) «3» «» «5»
(ymoBnerBop.) (xoporo) (oTmU9HO)
OOyuaromuiicss  He|Teoperuueckoe OO0yyaromuiics OOyuaromuiicsi TIy00KO
3HAeT HOPMATHBHO-|COAEPIKAaHHE Kypca|TBEpAO 3HaeT|d  NPOYHO  YCBOHI
TEXHUYECKHUE OCBOCHO YacCTHYHO, HOPMATHUBHO- pOTrpaMMHBIT
JOKYMEHTHI, He|oOy4aromumics TEXHUYECKHUE MarepHa, 3HaeT
3HAeT METOAMKY B|MyTaeTCsi B HOPMax|IOKyMEHTHI,  3HAET|HOPMATHUBHO-
31 obnactu TEXHUYECKOI METOAMKY pacyeTa B|TEXHUUYECKUE
TEMIOT€HEPUPYIOIIH | JTOKYMEHTALUH B|oOyacTH JOKYMEHTEI, 3HAeT
X YCTAHOBOK. oOnactu TEIUIOTCHEPUPYIOLIM |METOOUKY pacyera B
TEIUIOTEHEPUPYIOLIN |X YCTaHOBOK. o0nactu
X YCTaHOBOK. TETIOTEHEPUPYIOIIHX
YCTaHOBOK.
Obyuaromuiicss He|llppy  orBere  Ha|OOywarommiics 3HaeT|OOydaromuiics  3HAET
3HAeT IIpaBUJia|I0CTABIECHHBIN IpaBuiIa npaBwia  0QOpMIICHHUS
odopmireHUs BOTIPOC odopmiteHUS CTPOUTENHHBIX
CTPOUTENBHBIX oOyyaromuiics CTPOUTEJIBHBIX yepTexke B obnactu
YepTeKei, B|IOTIyCKaeT yepTexeid, B 00JaCTH| TEIIOTEHEPHPYIOIIHX
0 obnacTu HETOYHOCTH, TEIUIOTEHEPUPYIOIIHA |YCTAHOBOK, YETKO |
TEIUIOT€HEPUPYIOLIH [CBS3aHHbIE C|X YCTAaHOBOK, HO|YBEPEHHO OTBEYaeT Ha
X YCTAaHOBOK, UMECCT O(bOpMHeHI/IeM HMECT 3aTpyAHCHUA BOIIPOCHI.
3aTpyaHCHUSA IIPU|CTPOUTECIIbHBIX nmpu OTBETEC Ha
OTBETE Ha|uepTexell B 00J1acTH|IOCTaBICHHBIN
MOCTaBJICHHBIH TEIUIOT€HEPUPYIOLIH |BOIIPOC
BOTIPOC X YCTaHOBOK..
Oobyuatomuiicss  He|Teoperndeckoe [IpenycmoTpennble |Bce mpemycMOTpeHHbIE
3HAET COZIEpKAHUE  Kypca|[IporpamMmoi IIpOrpaMMoN  3a/laHus
OCHOBHBIX OCBOCHO 4YaCTHYHO, O6y‘IeHI/I$I y‘Ie6HI)Ie BBIIIOJTHCHBI, Ka4yeCTBO
OTEYECTBEHHBIX  H|HO TNpoOeNbl  He|3aJaHHs BHIITOJHEHBI,|MX BBINOJIHEHHS
3apyOeKHBIX HOCST Ka4ecTBO UX|OLEHEHO YHCIIOM
ZIOCTH)I(CHHI;’I B|CYHICCTBEHHOTI'O BBIIIOJTHCHUS 6aJ'[J'[0B, OJIN3KUM K
o0nacTtu XapakxTepa, JOCTaTOYHO MaKCUMaJbHOMY, 3HaeT
HOPMHPOBaHUs  HW|HAOJIIOJAI0TCS BBICOKOE, 3HACT|M IOHUMAET
33 MOACIIUPOBAHUSA HapymcHUuA OCHOBHBIC OCHOBHBIC
rnmapamMeTpoB JIOTUYECKOU OTCYCECTBCHHBIC N|OTCUYECCTBCHHBIC u
MOCJIE0BATENBLHOCT (3apyOeKHbIE 3apyOeKHbIE
U B  U3JI0KECHUH|JOCTIKCHHUS B|HOCTHXEHUSI B 00Jactu
MPOTrPaMMHOTO obnactu HOPMHPOBaHHUSI u
MaTepuaia B|HOPMHPOBAHUS 1|MOAETUPOBAHUS
oOnactu MOJICJINPOBAHHUS apaMeTpoB
HOPMHUPOBAHHUs H|[IapaMeTpoB
MO/JIEITUPOBAHHUS
napameTpoB
OO0yuaromuiics OOyuatomuics OOyuaromuics Teoperndeckoe
34 JOTMyCKaeT uMeer 3HAHUsI| TBEPJO 3HAET|coJep KaHue Kypca
CYIIECTBCHHBIC TOJIBKO  OCHOBHOT'O|MaTepuall, TPaMOTHO|OCBOCHO MTOJTHOCTBIO,
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OommMOKH, HE MOXET|MaTepHana, HO HEM IO  CYIIECTBY|CBOOOIHO CIIPaBIIsETCS C
YBSI3BIBATH TEOPHIO|yCBOWII €0 JeTallell,|u3IaraeT €ro, He|3ajadaMu, BOIPOCAMH U
C TpPaKTUKOW, He|ecTb MpoOensl  B|IOMycKas JIPYTUMH BUJIaMH
3HaeT OCHOBHBIX|3HaHUSX CYLIECTBEHHBIX NPUMEHCHUSI  3HAHHU;
TPaBHII oopmneHns HETOYHOCTEH B|HCIIONB3YeT B  OTBETE
ohopmIIeHUS OTYETOB MO|0TBETE Ha BOIPOC,|JOMOTHUTEILHBINA
OTYETOB 0| BBITTOJTHEHHBIM 3HaeT OCHOBHBIX|MaTepHall, CBSI3aHHBIA C
BBITIOJTHCHHBIM paboram npaBui oopMIICHHS | TpaBHiIaMi OQOPMIICHHS
pabotam OTYETOB I10|OTYETOB 1o
BBITIOJTHCHHBIM BBIMOJIHEHHBIM  paboTaM
paboram B obmactu
TETIOTeHEPUPYIOIIHX
YCTaHOBOK.
Obyuaromuiicss  He|Teopernueckoe OO0yuaromuiics OOydJaromuiicss 9eTKo U
3HAET 3HAYMUTEIBHOM|COIepKAHUE Kypca|TBEpIO 3HACT|JIOTHYECKH CTPOHHO €ro
4acTH OCBOEHO YacCTUYHO, MaTe€pHall, 'PaMOTHO|U3JIaraeT, yMeeT TECHO
MPOrPaMMHOT'O HO TpoOensl HEW 1O  CYIIECTBY|yBS3bIBaThb TEOPHUIO C
Mmarepuana, HOCST U3JIaraeT  ero, He|PaKTHUKOH, HCIIOIb3YeT
JOIyCKaeT CYILECTBEHHOTO JoIycKas B OTBETE Marepuall H3
CYILECTBEHHBIE XapakxTepa, CyLIECTBEHHBIX JOTIOJTHUTENBHON
OIIMOKH B OTBETE HA|HAOIIOIAFOTCS HETOYHOCTEH B|JTUTEPATYPHI, 9ETKO
[IOCTaBJICHHBIN HapylICHUs OTBETE Ha BOMpPOC,|GopMyIHpyeT  MEeTObI
BOIIPOC, HE 3HAET|IOTHYECKOH 3HAeT METOBI| IPOBEPKH
35 OCHOBHBIX METO/IOB|IIOCIIEIOBATEIBHOCT [IPOBEPKH 000pyI0BaHHS B
MIPOBEPKHU U B  U3JIOXKEHUH|0OOPYHZOBaHUS B|oOmacTH
000py10BaHUs B|IIPOrPaMMHOT'0 obnactu TETIOTEHEPUPYIOIIHX
obmactu Mmarepuana, C|TeTIIOreHePHUPYIOIIH |YCTaHOBOK.
TETIOr €HEPHPYIOILH [3aTPYAHECHUAMH X YCTaHOBOK.
X YCTaHOBOK. 3HAeT METO/IBI
MPOBEPKU
obopymoBaHus B
obsactu
TEIIOTEHEPUPYIOLIH
X YCTaHOBOK.
7.2.3. Onucanue wkanvl u Kpumepued oyeHUBaHUsA Ol NPOBEOEHUs. NPOMENCYMOYHOU

ammecmayuu  00yyaOWuxcs no  OUCyuniuHe (Mooyiio) 6 gopme 3Iawumuvl Kypcosou
pabomuvl/npoekma
Orienka
Kon Iloporossrit YrnyOneHHbIH [IponBuHYTEINH ypOBEHD
MOKa3aTes «Q2Q» YPOBEHb OCBOECHHS | yPOBEHb OCBOEHUS OCBOEHUS
OLCHUBAHUA | (HEy/OBJICTB.) «3» «4» «5»
(ynoBneTBop.) (xoporto) (oTnmuHO)
Y1 Obyuaromuiics He | Obydatomuiics He | OOywarommiicas | OOyJaromuiicss YBEpPEHHO
yMmeeT paboTaTh C |yBEpEeHHO padoTaer| ymeeT paboTaTbh ¢ | paboTaeT ¢ HOpMATHBHOM
HOPMaTHUBHOU C HOPMATHUBHOM HOpMaTHUBHON JOKYMEHTAINEH,
JIOKYMEHTaIueH, JIOKYMEHTAaIueH, JIOKYMEHTaIlUEH, METOIUYECKON U
METOJIMYECKOH M | METOAUYECKOHM W | METOAMYECKOM M |CIpaBOYHOI IUTEpaTypoH,
CIIPaBOYHOMN CIIPaBOYHOMN CIIPaBOYHON B o0J1acTH
JIUTEPATYPOU, B JIUTEPATYPOH, B JUTEPATYPOU, B TEIUIOTEHEPUPYIOLIUX
00JacTH KOTEMBHBIX obnactu obmactu YCTaHOBOK
YCTaHOBOK TEIUIOT€HEPHUPYIOIL | TEIIOT€HEPHUPYIOLT
UX YCTAaHOBOK UX YCTaHOBOK
H1 O6yuatomuiicst He | OOyuwaromuiics Oo6yuarommuiics Obyuatomuiicst UMeeT
MOYKET NPUMEHUTh UMeeT He YBEPEHHO YBEpEHHBIE HaBBIKU TPU
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HOPMAaTHBHYIO 6a3y
TUTsT 00OCHOBaHHUS
MIPUHSITHIX
MPOSKTHBIX
pelieHuit npu

JIOCTaTOYHO
HaBBLIKOB
MPUMEHEHUS
HOPMAaTUBHOU 0a3bl
J111 0OOCHOBAHMS

HCIIOJIB3YET
HOPMATHBHYIO 0a3y
U1t 000CHOBaHUSA
MPUHATHIX
MIPOEKTHBIX

UCTIONIb30BAaHUU
HOPMaTHBHBIX
JIOKYMEHTOB
OTEYECTBCHHBIX
3apyOeKHBIX IS

pa3paboTKe cxeMm, MPUHSATBIX pelIeHui npu 000CHOBAHUS MPUHSITHIX
B 00MacTH MPOCKTHBIX pa3paboTKe cXeM, B | IPOSKTHBIX PEHICHUH TPH
TETJIOTeHEPUP YOI pereHui mpu obmactu pa3paboTKe cxeM, B
WX YCTAaHOBOK | pa3paboTKe CXeM, B | TeIIIOTeHEPUPYIOII obmactr
obnactu UX YCTaHOBOK TETIOreHEPUPYFOLIIHX
TETIOTEHEPHPYIOII YCTaHOBOK
UX YCTAaHOBOK
y2 OoOyuatomuiicss He|OOyuatomuiicss He|OOyyaromuics OOyuaromuiicsi yBEpeHHO
yMeeT BEIOMPATH|yYBEPEHHO yMeeT BBEIOMPATH|BEIOMpAET MIPOCKTHO-
MPOEKTHO-PaboUyr0 |BEIOMpaeT MIPOEKTHO-pabouyio [pabouyr0 JOKYMEHTAIIHIO
JOKYMEHTAIMIO JIJIsI|TIPOEKTHO-PabouyI0 |JOKYMEHTAIMIO [UIS|IJIS pacueToB B OONACTH
pacyeToB B 00JACTH|JOKYMECHTAIMIO JIJISI|PacyeTOB B 00ACTH | TETIOTCHEPUPYIOIINX
TEIIOTCHEPUPYION] |PAcYeTOB B 00JACTH|TEIIOTCHEPHPYIONL [yCTAHOBOK
X YCTaHOBOK TEIJIOTEHEPUPYIOL] [UX YCTAHOBOK
HX YCTAaHOBOK
H2 OOyyvaromuiics  He|OOyuaromuiics  B|OOydarouuics OO0yyaromuics YBEPSHHO
BJaJiceT TpaBUIAMH|IEJIOM BJIaJICET|IOCTATOYHO BJIajeeT npaBHJIaMU
pasMenicHus npaBUIaMu XOpOIIIO  BIAJICCT|IPOCKTHPOBAHHUS B
NPOCKTHPYEMBIX  |[pa3MelicHuUs MpaBUIaAMHU obnactu
JJIEMCHTOB B|IIPOCKTUPYCMBIX pPasMCIICHUA TCIUIOTCHCPUPYIOIUX
obmactu AIIEMEHTOB B|IIPOCKTHPYEMBIX  |YCTAHOBOK,  YE€TKO U
TEIIOTEHEPHUPYIONT [007IacTH 3JIEMEHTOB B|YBEPEHHO MOJTB3yeTCsI
UX ycTaHOBOK. He|Temorenepupytony |obiactu TabJIMIIaMH,
BJIAZICET HAaBBIKAMU|UX YCTAaHOBOK. He|remlorenepupyroml |quarpaMMamMH,
MOJIH30BAHHUSI JIOCTATOYHO ux YCTaHOBOK, |[HOMOTPaMMaMHu
pacyeTHBIX TAOJNHIL,|XOPOIIO  BIAJCET|BIaAceT HaBBIKAMU
Auarpamm, HaBbIKaMH I1IOJIB30BAHUA
HOMOTPaMM MOJIHb30BaAHHSI JOKYMEHTaMH  JUIs
pacueTHbIMU UX MPOCKTUPOBAHHUSI
TabIuIaMH,
JrarpaMMaMu,
HOMOTpPaMMaMH
OOyyaromuiicss  ¢|BOJIBIIMHCTBO OO0yuaromuiics OO0yyaromuiicss CBOOOIHO
OONBIIMMU MPEAyCMOTPEHHBIX |MPABUIIEHO CHpaBiseTcsl C 3a/Ja4aMu,
3aTpyJHEHUSIMHU pOrpamMMoi MPUMEHSET BOIIPOCaMH ¥ JPYTUMH
BBIIIOJIHACT SaZIaHI/Iﬁ TCOPETUICCKUEC BUIaMH MIPUMCHCHUSA
IMPAKTHYCCKUEC BBITIOJTHCHO, HO B|IIOJIOXKCHHA nmpu 3HaHPII71, ImpuIeM HE
paboThI, HE YMEEeT|HUX MMEIOTCSI |peIICHUN 3aTPYAHSETCS C OTBETOM
BBIOUPATH OImmnOKH, IIPU|IPAKTUYECKUX pu BUJIOU3MEHEHUN
nHGOPMAITHIO, OTBETE Ha|BOIIPOCOB W 3aj1ady,|3aJlaHui, MPABUIIBHO
HEOOXOIUMYIO JIJIsI|TOCTABJICHHBIH BJIaJICeT 00OCHOBBIBACT IPUHSITOEC
v3 MIPOBEIECHHUS BOIIPOC HEOO0XOIMMBIMH pelIeHne, YBEPEHHO U
KOHKPETHBIX oOyJatomnuiics HAaBbIKAMH H[4ETKO BBIOHMpaeT
pacyeToB B 00JIACTH|IOITyCKAET npueMaMu uX|HH(POPMAIHIO,
TEIJIOreHEPHUPYIOI |HETOYHOCTH, C|BBINOJIHEHHSI, YMEET|HEOOXOIUMYIO Ut
HX YCTAaHOBOK 3aTPYyIHEHUAMUA BBIOMpATh NIPOBEJICHNUS] KOHKPETHBIX
BbIOMpaeT nHpOpMAITHIO, pacuetoB B oOmactu
uH(popManmo, HEOOXOAUMYIO  JIJISI| TETTIOT €HEPHPYIOILIMX
HEOOXOUMYIO  JUTSI [TIPOBEICHUS YCTaHOBOK
MIPOBEICHHUSI KOHKPETHBIX

KOHKPCTHBIX

pacucToB B obmacTu
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pacdeToB B 00yacTH
TEITOTEHEPUPYIOIIT
UX YCTAaHOBOK

TEIUIOT €HEPUPYIOIIL
WX YCTaHOBOK

BonbimnHCcTBO BonbmmHCTBO Bce Bce npenycmoTpeHHbIe
NPEAYCMOTPEHHBIX | MPEAYCMOTPEHHBIX | MPEIYCMOTPEHHBIE | MPOrpaMMOi 3aTaHus
IporpaMMoin POrpaMMoi MIPOTpaMMOit BBITIOJTHEHBI, KAYECTBO MX
o0y4JeHMs yIeOHBIX 3a/laHui oOydeHust yaeOHbIE | BBITIOJHEHHS OIIEHEHO
3aJaHuN He BBINOJIHEHO, HO B 3aJaHus YHCIIOM 0ansoB, OJIM3KUM
BBITIOJTHEHO, HUX UMEIOTCS BBITIOJIHEHEI, K MaKCUMaJbHOMY,
Ka4ecTBO UX OLIMOKH, MOXKET Ka4yecTBO UX MIPUMEHSIET HOITY4YCHHYIO
BBITOJIHCHUS [IPUMEHHUTh BBITIOJIHEHHUS nHGOPMALIUIO IPH
m OLIGHEHO YUCIIOM MOJY4YEeHHYIO JOCTaTOYHO MPOEKTHPOBAHNH, B
0ayoB, OMU3KKUM K | HH(OpMAIIHIO TTPH BBICOKOE, obnactu
MHUHHMMAJIBHOMY, HE | IPOEKTHPOBAHMH, B IPUMEHSET TEIIOTCHEPUPYIOLINX
MPUMEHSIET oOnactu MOy YEHHYO YCTaHOBOK
MOJTy4YEHHYIO TETIOTEHEPUPYION | HHPOPMALIUIO TIPH
MH()OPMALUIO ITPH UX YCTAaHOBOK | IPOEKTHUPOBAHUH, B
MIPOEKTHUPOBAHUH, B o0mnactu
obnactu TEIIOTCHEPUPYFOIIL
TEIUIOTeHEPHPYIOII] UX YCTAaHOBOK
UX YCTAaHOBOK
He chopmuposansr|[Ipy  orBete  Ha|Bce [IpaBmwibHO 0OOCHOBBIBAET
OOJBLIMHCTBO MOCTaBJICHHBIN MIPESYCMOTPEHHBIE |[IPUHSTOE pelieHue;
PEoYCMOTPEHHBIX |BOIPOC IIPOTpaMMOit AQHATU3UPYET MOTyYEHHbIE
MporpaMMoit oOyyaromuiics o0y4yeHHsi yueOHBbIC|pe3yNbTaThl;  MPOSIBISET
o0y4yeHns1 y4eOHBIX |OMyCKaeT 3aJJaHUs CaMOCTOSITETIbHOCTD  TIPH
3aJaHul HE|HETOYHOCTH, BBINOJIHCHBI, BBITIOJTHEHUU 3aJaHNH,
BBITIOJTHEHO, HE|HeJ0CTaTOYHO Ka4eCTBO uX|ymeeT MIPaBUIBHO
yMeeT  MpPaBUIBLHO|IIPAaBUIIbHBIC BBITTOJTHEHHS 0oQOpPMIISTE  TIOITy4EHHBIE
v4 opopMIATH (bopMyIpoOBKHY, JOCTaTOYHO pesyibTaThl, B 00jacTu
MOJy4YEeHHBIE uMeeT BBICOKOE, YMEET|TEIUIOreHEPUPYIOLIIX
pe3yibTaTHl, B[3aTpyIHEHHS, IPH|IPABUIEHO YCTaHOBOK
obnactu odopmIIeHUT oopMIIATH
TEIUIOTEHEPUPYIOLI |[[TOTYYEHHBIX [IOJTyYECHHBIE
UX YCTAaHOBOK pe3yibTaTHl, B|pe3yJIbTaTHI, B
obnactu o0macTu
TEIUIOTEHEPUPYIOL | TETNIOTEHEPUPYIOLI
UX YCTAaHOBOK UX YCTAaHOBOK
BonpmumHCTBO BonpmmHcTBO Bce Bce  mpenycmorpeHHBIE
NPEAYCMOTPEHHBIX |IPEAYCMOTPEHHBIX |[IPEAYCMOTPEHHbIE |IPOrpaMMOin 3ajaHus
MPpOrpaMmoit MpOrpaMmoit MporpamMmon BBITNIOJTHEHBI, KAa4ECTBO MX
oOyueHust y4eOHBIX |3aJaHHH oOyueHUs1 y4eOHbIE|BBITOTHEHUS OLICHEHO
3aJaHui HE|BBIIIOJIHEHO, HO B|3aJaHUA qucIoM 0ajuioB, OJIM3KUM
BBITIOJTHEHO, HUX HUMEIOTCSI |BBITTOJTHEHBI, K MaKCUMaIIbHOMY,
Ka4eCcTBO uX|omKUOKH, C TPYJOB|Ka4eCTBO UX|[IpUMEHSET TpaBWia W
BBITIOJTHEHHUS MOKET NPUMEHHUTb|BHIOIHEHHS TpeOoBaHUs K
H4 OLIGHEHO  YHWCJIOM|IIPaBUIIa JUIS| IOCTaTOYHO odpopmieHuto  paboT, B
0aysIoB, OMM3KUM K|o(OopMIICHUS BBICOKOE, obmactu
MUHUMAJIBHOMY, HeE|paOOThl B OOJIACTH|IPUMEHSET MPaBUIIa|TCIIION€HEPUPYIOIIUX
MMEET HAaBBIKOB B|TEIUIOTCHEPUPYIOLI (M TpeOoBaHUS  K|yCTaHOBOK
NpPUMEHEHUT UX YCTAaHOBOK odopmieHuto
TIPaBHIT pabot, B obmactu
odopmieHus TETIOTEHEPUPYIOLI
paboTel B oOmactu X YCTaHOBOK
TEIUIOTEHEPUPYIOLI

HX YCTAaHOBOK
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OO6yuatomuiics  ¢|bonbIIMHCTBO OO0yuaromuics OOyuaromuics
OonpIIIMHU IPETyCMOTPEHHBIX |[[IPABHIBHO AQHAJIHM3UPYET TOTy4YCHHbIC
3aTpyAHEHUSIMU pOrpaMMoi MPUMEHSIET pe3yNbTaThl;  TPOSBISET
BBITIOJTHSIET 3aaHui TEOPETUUCCKHUE CaMOCTOSITETIbHOCTD  TIPH
HpaKTHYECKUEe BBITIOJIHEHO, HO  B|IIOJOXKEHHS IPH | BBITIOJTHEHUT 3a/1aHHH,
paboTsl, HUX HUMEIOTCS |peHICHUH YETKO u YBEPEHHO
HEOOXOIUMEBIE omnoKH, MIPH|[TPAKTHUECKUX BBIOMpaeT HHPOPMALHIO,
HpaKTHYECKUE OTBETE Ha[BOIIPOCOB W 3aj]ad,|He0OX0ANMYIO TSt
KOMIICTEHIIMM  He|[TOCTAaBJICHHBIH BIIaJIeeT IPOBEPKH  00OPYIOBAHUS
chopMHpOBaHBI, HE|BOIPOC HEOO0XOIUMBIMH " TEXHOJIOTHYECKOTO
ymeer  BbIOMparh|O0ydaromuics HaBbIKaMHU rloOecnieueHusi, B 00JIaCTH
uH(OpMaIHIO, JIOIyCKaeT pueMaMH UX|TEIUIOT€HePUPYIOIINX
Vs HEOOXOIUMYIO JUISI|HETOYHOCTH, BBITIOJIHEHHS, YCTaHOBOK
MPOBEPKU HEIOCTATOYHO BEIOMpaeT
o0opy/lOBaHUS  H|TPaBHIBHBIC nH(pOpMAaIHIo,
TEXHOJIOTHYECKOTO |(pOpPMYyITHPOBKH, C|HEOOXOAUMYIO IS
obecrieyenus, B|TPYyIOM  BBIOMPAET|TIPOBEPKU
obnactu nH(POPMAITHIO, o0opynoBaHusl U
TETIOT€HEPHUPYIONI |HEOOXOJUMYIO  JUIS[TEXHOJIOTMIECKOTO
UX YCTAaHOBOK MPOBEPKU oOecrieyeHus, B
obopynoBanusi  u|obmacTu
TEXHOJIOTHYECKOTO  |TeIIOr€HEePHPYIOIT
obecrieyeHus, B|UX YCTaHOBOK
obnactu
TETIOr €HEPHPYIOIL
UX YCTaHOBOK
BoapmuHCTBO BonpmmHcTBO Bce Bce  mpenycmorpeHHbIE
NPETyCMOTPEHHBIX |[[IPEAYCMOTPEHHBIX |[TPEAYCMOTPEHHBIE |[IPOTrpaMMOii 3a/1aHHs
MpOTrpaMMoit MpOTrpaMmoit MPOTpaMMOit BBIIIOJTHEHBI, KAa4ECTBO HMX
oOyueHus: y4eOHBIX [3aJaHHH o0y4yeHnsi yueOHBIE BBITOTHEHNUS OLICHEHO
3aaHui HE|BBIIIOJIHEHO, HO B|3aJaHUs YUCIIOM 0autoB, OJIM3KUM
BBITIOJIHCHO, HHUX HUMCIOTCS | BBITIOJIHCHBI, K MaKCUMAJIbHOMY,
Ka4yeCTBO ux OHH/I6KI/I, C TPYAOM|Ka4dCCTBO UX(IIPUMCHACT METOAbI
BBITIOJTHEHHS NPUMEHSET METObI|BBITOTHEHHS HPOBEPKH OITBITHOTO
05 OLICHEHO  YHCJIOM|IIPOBEPKH JOCTaTOYHO o0opyoBaHHS B 00JaCTH
0ayoB, OJM3KUM K|ONBITHOTO BBICOKOE, TEIIOT€HEPUPYIOIINX
MHUHHUMAaJIbHOMY, HEC OGOpyI[OBaHI/ISI B|IpUMCHACT METO/bl|YCTaHOBOK
NpUMEHSET MeTOAbI|00nacTu MIPOBEPKH
MIPOBEPKU TEIJIOTEHEPUPYIOLL] |OIIBITHOTO
OIIBITHOTO UX YCTAaHOBOK 000pyI0BaHUS B
o0opynoBaHus B obnactu
oOmactu TETIOTEHEPUPYIOLI
TETIOTEHEPHPYIOII UX YCTaHOBOK
UX YCTaHOBOK
7.2.4. Onucanue wkanwl u Kpumepues oyeHUBaHus OJisk NPOBEOEHUs NPOMEN’CYMOYHOL

ammecmayuu 06y4arwuxcs no Oucyuniute (Mooynio) 8 gpopme 3avema
He npenycMoTpeHo y4eOHBIM IIIaHOM.

7.3.

SHAHUU, YMEHUl,

Tunosvie KOHMpPOJIbHblE 3a0aHUsL UIU UHbLE mamepuaiibl, Heobxooumvle O OUEHKU

Gopmuposanus komnemenyuii

HAaBblKo8 U (unu) onvima OessmeNbHOCMU, XAPAKMEPUIVIOWUX Imansl
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7.3.1.  Texywuii KoHmpous

IIpumepvol 6onpocos ona 3auumsi 1a60pamMopHvIX padbom:

Kak 3anmaercs cocraB TBepA0ro TOIIMBa?

[lepeuncnuth BUBI 307161, COACPIKAIICHCA B TBEPAOM TOILIUBE.
Kak yctpoena kanopudepnas 6omba?

Kakoe cooTHolIeHuEe MeXTy TEIJIOTOM cropaHus TOIIMBA 0 6oMOe U HU3IIEH TeIoToN
cropanus?

HazoBuTe cocraBistonye TeIioBoro 6amaHca Kotia.

Kak mpou3BonTCs H3MEPEHUE TEMIIEPATYPHI YXOSIIUX ra30B?
Kaxk onpenensercs KIIJ[ kotna mo «obpaTHoMy» Oatancy?

7.3.2.  IIlpomesicymounas ammecmayus
[IpoMexxyTouHasi arrectauus NPOBOJMTCS B COOTBETCTBHM C [lojokeHMEM O TeEKylleM
KOHTpOJIE€ U TpoMekyTouHoM arTectanuu B HUY MI'CY.

Temamuka Kypcogvlx NPOEKmos:

1. «IloBepouHBIi TEIJIOBOI pacyeT TEIIOr€HEpaTopay.
«Pacyer IPUHLMIHMAIBHOW  TEIUIOBOM CXEMBl  OTONHUTEIbHO-IIPOU3BOJCTBEHHON
TEIJIOTEHEPUPYIOIIEH YCTAHOBKM.

2.

BOI’lpOCbl K 3awjume KypCcoeblx npoeKkmoes.

1.

2.

w

oo

®©

10.
11.
12.
13.
14.

[IpyHuMNUanpHas TEIIOBask CXeMa OTOIMUTEIbHO-IIPOU3BoACTBEHHON TI'Y ¢
IIapOBBIMM KOTJIAMH.

OtonurenbHast Harpy3Ka, pacyeT, 3aBUCUMOCTb OT TEMIIEPATypPbl HAPYKHOTO
BO31yXa.

Harpy3ska ropstuero BoJoCHaOXeHHsI, €€ XapaKTepUCTHKA, CE30HHOE N3MEHEHHE.
OTtonurenbHbIN TEMIEpaTypHBbIN ITpaduK MPU KAUECTBEHHOM PEryIHMpPOBaHUHI
OTIIyCKa TEIUIOTHI.

Cenapatop HelpepbIBHON MTPOYBKH, €70 Ha3HAUEHUE U padboTa.
PenykimoHHO-0XIaiuTeNbHasl yCTaHOBKA, €€ Ha3HAYCHHE U paboTa.

Jleaspariuisi nUTaTeNbHON BOJIBI, CIIOCOOBI JAeadpaiiu, padoTa TEpMUUECKOTO
ziea’paropa.

PU3HKO-XNUMHUYECKUE XapaKTEPUCTUKHU UCXOTHOU BOJBI.

TpeboBaHMs K KaueCTBY MUTATEILHON BOJIbI, KOTJIOBOM BOZBI M BO/IbI TEIJIOBBIX
CETEH.

XKecTtkocTb BOJbl. BpeMeHHast 1 TOCTOSIHHAS )KECTKOCTb.

Mertoas! yMATrdeHHs BOJIbI, X KpaTKas XapaKTEpUCTHKA.

YMsryeHue BoJbl METO10M KaTHOHHOTO OOMEHa.

Bpennsie BeiOpockl oT TT'Y ¢ nmpoaykTamu cropaHusi, UX XapaKTepUCTHKA.
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ITJK Bpennbix BEIOpocOB. TOKCHUHBIE KPATHOCTH, CyMMapHast TOKCUYHAast KPaTHOCTb.

Ilpumepnsvie 6onpocel 015 coauu IK3aMena:
HuskoremmieparypHas KOppo3usi IMOBEPXHOCTEH HarpeBa KOTENIbHBIX arperaTos.

1.

wmn
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MeTto1 60pBHOBL.
DKOHOMa3ephl KOTJIOB, HX Ha3HAYCHUE, YCTPONUCTBO W MIPHHIIHAI PaOOTHI.
Br16op TeMmiepatypbl yXOIsIIUX Ta30B.

TenoBoii Oamanc KoTenpHOTO arperara. OrmpeaeneHue TOJIE3HOH MOIHOCTH

KOTCJIbHOT'O arperara, Ql-
OCHOBEI MCTOJUKHU pacycTa TeImI000MEHAa B TONKAX KOTEJIbHBIX arperartos.
3o0J1a ¥ Bara TOIVIMBA, UX BUJbI B TOIIJIMBEC, BJIMAHUC Ha ITPOLCCC TOPCHUA.

[loTepu TEmIOTHI € YXOASIIMMHU Ta3aMH, OIpEIEICHHE, OCHOBHBbIE (aKTOPHI,

BJIMAIOIHEC HA UX BCIIMYUHY.
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IToTepu TEMIOTH OT MEXAHUYECKOM HEMIOJIIHOTHI TOPEHUS TOIINBA.

TenmoBoi pacyeT KOHBEKTUBHBIX TOBEPXHOCTEN HAarpeBa KOTEIBHOIO arperara.
Oprannueckoe TOIIMBO. DJIEMEHTHBIN COCTaB TOILIMBA. Terora cropaHusi TOIUIUBA.
TennoBol pacyeT BOJASHOIO YKOHOMaif3epa.

Cepa TomnuBa. Bunbl cepbl U BIUSHHUE €€ COJAEp)KaHUS HAa IOBEPXHOCTH Harpena
KOTJIOarperaros.

Onpenenenne oObeMa MPOJTYKTOB CrOPaHUs TOILTUBA (MIPUHITUI pacyera).

Pacyer 00beMOB BO3ayxa, HEOOXOAMMOIO ISl OKHCIIEHUS TOPIOYMX KOMIIOHEHTOB
TOIUTMBA (OCHOBHBIE TIOJIOKECHHUS).

[ToTepu TEIIOTHI OT BHELIHETO OXJIAXKACHUS KOTEJIBHOTO arperara.

3onpHOCTh TOMMBA. (CBOMCTBA 30IbI, BIMSHUE HA MPOIECC TOPEHUS U PabOTy
KOoTJioarperara.

Koadduuuent u30bITKa BO3AyXa, €ro BIMSHUE HAa COCTABISIONIME TEIUIOBOTO
OanaHca u paboTy KOTEJIBHOIO arperara.

[Ipucocel Bo3iyxa B KOTEJIBHOM arperare 1 Ux BIMSHHUE Ha paboTy arperarta.
OcCHOBHBIE COCTaBJISIOIINE PACXOAHON YaCTH TEIIOBOTo OaiaHca KOTlioarperara.
JleficTBUTENBHBIN 00BEM IPOYKTOB cropanus. Ix pacuer.

[IponykTsl cropanus TormBa. TeopeTuueckuil pacxoj BO3yXa Ha TOPEHUs TOIUIMBA.
Teopernueckuii 00beM NPOAYKTOB CTOPAHUS.

Koncrpykuus Boasabix s3koHomaiizepoB BTU. Mx ocobenHOCTH pabOTHI.

Butara TorumBa, BUIbI, BJIMSHUE BIIard TOIIMBA HA IIPOLIECC TOPEHHUSI TOILJIMBA.
[IpuHuunuaneHas TemaoBas cxema npou3BoacTBeHHOM TI'Y ¢ mapoBbIMU KOTIAMHU.
[IpuniunuaneHas TernoBas cxema oTonuTeabHor TI'Y ¢ BOgOorpeHbIMU KOTIAMH.
[IpuHuMnuanpHas TEmaoBas cxema OTONUTEIbHO-TIPOU3BoIcTBeHHON TI'Y ¢
MIapOBBIMH KOTJIAMHU.

OtronurenbHast Harpy3Ka, pacueT, 3aBUCUMOCTb OT TEMIIEPATypPbl HAPYKHOTO
BO3J1yXa.

Harpy3ska ropstuero BoJoCHa0XeHHMsl, €€ XapaKTepUCTHKA, CE30HHOE N3MEHEHHE.
OTtonurenbHbIN TEMIEpaTypHbIN ITpaduK MPU KAUECTBEHHOM PETryIHMpPOBaHUHI
OTITYCKa TEIUIOTHI.

Cenapatop HelpepbIBHON MTPOYBKH, €70 Ha3HAUEHHUE U padboTa.
PenykimoHHO-0XIaIuTeNbHasl yCTAaHOBKA, €€ Ha3HaYeHue U padora.

Jleasparuisi nUTaTeAbHON BOJIBI, CIIOCOOBI Jeaspaiiu, paboTa TEpMUIECKOTO
Jiea’paropa.

OU3NKO-XUMUYECKUE XaPAKTEPUCTUKN UCXOTHON BOJIBI.

TpeboBaHus K KaueCTBY MUTATEILHON BOJIbI, KOTJIOBOM BOZBI M BO/IbI TEIIOBBIX
ceTei.

XecTtkocTh BOJbl. BpeMeHHas 1 TOCTOSTHHAS )KECTKOCTb.

MeTopl yMsTUeHUS BOJIbI, UX KpaTKasi XapaKTepUCTHKA.

YMsryeHue BoJbl METOI0M KaTHOHHOTO OOMEHa.

Bpennsie BeiOpockl o TT'Y ¢ nmpoaykTamu cropaHusi, UX XapaKTepUCTHKA.

ITJK Bpennbix BBIOpocOB. TOKCHUHBIE KPATHOCTH, CYMMapHast TOKCUYHAasi KPaTHOCTb.
OneHka 3arps3HeHHs BO31YIIHOTO 0acceiiHa 0 CyMMAapHOM TOKCUYHON KPaTHOCTH C
y4eTOM (POHOBBIX KOHIIEHTpALIUH.

Cxewmpsl npiMoyaanenusa TT'Y, smropa naBiaeHum.

JbvoBeie Tpyosl TT'Y. Camorsra.

AdpoarHaAMHUYECKUN U TETNIOBOW PeKUM padoThl AbIMOBBIX TpyO TT'Y.
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Tunosvie sapuanmul 3a0anus 01 Kypco8020 NPOEKma.

3AJJAHUE HA KYPCOBOM IPOEKT
«PACUET NPUHIUNIUAJBHOM TEIJIOBOM CXEMBI
OTOHI/ITEJII)HO—HPOI/IBBOI[CTBEHHOI71 TEHJIOFEHEPI/IPYIOHIEFI
YCTAHOBKWN»
Crynenrty
Kypca IpyINIbI ¢baxynbTera
JlaTa BbIIauu 3aaHHs
CpoK BBITIOJTHEHHUST KyPCOBOTO MPOEKTa
PykoBoauTenn

B kypcoBoii mpoekt «PacdyeT NPUHIMNHAIBHON TEMJIOBOW CXEMbl OTOMUTENBHO-
MIPOU3BOJICTBEHHON TEIJIOTCHEPUPYIOMIEH YCTAHOBKHY BXOJUT ONPEIEICHUE PEKUMOB PabOThHI
o0opynoBaHusi, pa3paboTka MPUHIUIHAIBHON TEIUIOBOI CXeMBbl M OINpeAeNiCHUE MapaMeTpoB
TEIUIOHOCUTENIEH M MX pacxoJ0B BO BCEX y3Jax TemioBo cxembl. OcymiecTBisercs 1noadop
o0opynoBaHusi TemioBoi cxembl. OOOCHOBBIBAETCS BBIOOP CXEMbl XUMHUYECKOH 00pabOTKU
BOJIBI, OCYIIIECTBIISICTCS pacdyeT MEXpPEreHepallMOHHBIX IMEPUOIOB padOTHl U PacXoj PEarcHTOB.
Pa3pabartbiBaeTcs cxeMa XMMBOJJOOOPaOOTKH B COCTAaBE TEILIOBOI CXEMBI

NCXO/JHBIE JAHHBIE IS ITPOEKTUPOBAHUA

1. Paiion cTpoutenscTBa

2. Twun naporeneparopa , TOIUIUBO ,
JIaBJICHUE HACBIIIEHHOTO Mmapa MIla.

3. PacuerHble Harpy3Ku:
TexHonornyeckas MBT
OTOITUTENbHAA MBT
I'BC MBT

4. XapaKTepUCTUKH TEXHOJOIMUYECKOro KOHIeH caTa:
TeMIeparypa °C
7107151 BO3BpaTa o/p

5. XapakTepUCTUKH UCXOJHOM BOJBI:
KECTKOCTh 0011as MT*9KB/JI
AKECTKOCTh KapOOHaTHas MT*3KB/J

6. Cucrema TemnocHa0OXeHUs

Cooepoicanue Kypcogoeo npoekma:
PacueTHO-IIOSICHUTEIbHAS 3aIIMCKa BKIFOYAET:

e lcxonHble TaHHBIC HA MPOCKTUPOBAHUE;

e Pacuer TemnaOBBIX HATPY30K OTOIUICHUS, BEHTUIISIIUHU, TOPSIETO BOJOCHAOKEHUS U
TEXHOJIOTUYECKOW HArpy3KH JUIsl XapaKTepHBIX (3-5 pexXUMOB) PeKUMOB PabOTHI
TEIIOTCHEPUPYIOICH YCTaHOBKH;

e KommoHoBKa 000pyI0OBaHUS U pacyeT MOTOKOB TETNIOHOCUTENEH TETIOBOM CXEMBI;

e (OOoCHOBaHHE METOJ]a XUMUYECKOW 00pabOTKU BOJIBI, pacdeT pacxo/ia peareHToB;

e [loxgbop BcromMoraTebHOTO OOOPYIOBAHUS TEILIOBOM CXEMBI M 00OPYIOBaHUS
XUMHUYECKOH BOA00OPaOOTKH;
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[Tpou3BoanTCS a3pOIUHAMUYECKHIA pacueT ABIMOBOM TpYObI C yuyeToM TpeOoBaHUM
10 PACCEMBAHUIO BPEIAHBIX BBIOPOCOB C MPOJYKTaMHU CIOPAHUs, BEIOUPAIOTCS TArO-
NyThEeBbIE YCTPOUCTBA;

PazpaOaTsiBaroTcs CXEMBI TOIJIMBOCHAOXKEHMS, 30J10yJIaBJIUBAHUS U
LUIaKOyIaJICHMS;

BbiOOp THUNOBOM CTPOMTENBHOM KOHCTPYKIMM 3[aHMs IJIaBHOTO KoOpIlyca
TEIJIOTEHEPUPYIOIEH  YCTaHOBKM, pa3MEIIEHHE B HEM  OCHOBHOIO U
BCIIOMOTaTeIbHOrO O000pYyIOBaHHUs, BKJIOYas TOIUIMBHOE XO3SICTBO, CHUCTEMBI
30JI0YyJIaBJIMBAHHUs U LIJIAKOY1AJICHUS;

Omnpepensiercss CTPYKTypa pacXxoi0B U c€0ECTOMMOCTh €IUHMIIBI BHIPaOAThIBAEMOM
TEIJIOBOM DHEPIUH;

O6ocHOBaHME TPUHATHIX PEIICHUH, pacdeTHbIe (GOPMYIIbI U PE3yJIbTAThl PACUETOB.
PacueTs! BeINONHSAIOTCS € UcIosIb30BaHnEM DBM.

Ha rpadwuku, Tabmuipsl, HOMOTpaMMbl U JIMTEPATYpPy, UCIIOJIB30BAHHBIE B pacderax JaTh
CCBIJIKH B TEKCTE.
I'pacduueckas yacTh BKIIIOYALT:

CrpouTtenbHble YepTEXH 3/aHHs TEIUIOTEHEPUPYIOIIeH YCTAaHOBKH B MaciuTabe He
MeHee 1:100 ¢ KOMIIOHOBKOW pacrojaraéMoro B HeM oOOpyAOBaHUS B TpeX
XapaKTEPHBIX pa3pe3ax co BCEMH HEOOXOJUMBIMU CTPOUTEIBHBIMHU pa3MepaMu;
TemmnepatypHblii TpaduK KaueCTBEHHOTO pETYJIMPOBAHUS OTIYCKA TEIUIOTHI H
ro/I0BOM rpaMk paboThI TEIIOT€HEPUPYIOIIEH YCTaHOBKH.

O06mwem rpaduyeckoit yactu 1 muct ¢popmara Al u 1 nmuct popmara A3.

BOI’lpOCbl ons OUEHKU Kavecniea OC60€HUA ducuunﬂqul:

1.

ok w

~No

Hckonaemoe TomnmuBo. OCHOBHBIC CBOMCTBA. cDOpMI:I 3agaHus COCTaBa, Tenmora

CTOpaHU.
TennoBoit Oamanc kortenpHOro arperara. OmnpezaeneHHe IOJIE3HOM MOIIHOCTH
KOTeNpHOTO arperarta, Q.

OCHOBBI METOAMKH pacyeTa TeMI000MeHa B TOMKaX KOTEJIbHBIX arperaTos.
[IpuHnnnuaneHas TemoBas cxema npou3BoacTBeHHOM TI'Y ¢ mapoBbIMU KOTJIAMM.
OTtonuTenbHBIN TeMIepaTypHbIi rpaduK Ipu KaYeCTBEHHOM PEryJIupOBaHUH
OTITyCKa TEIUIOTHI.

Bpenusie BeiOpocs! o TT'Y ¢ npoaykTaMu cropaHusi, UX XapakTepUCTHKA.

ITJAK BpenHbix BbIOpocOB. TOKCHYHBIE KPAaTHOCTH, CyMMapHasi TOKCUYHAsI KPaTHOCTb.
OreHka 3arps3HEeHUs BO3LyIIHOT0 6acceifHa Mo CyMMapHOM TOKCHYHON KPaTHOCTH C
y4eTOM (POHOBBIX KOHIIEHTpAIUH.

7.4. Memoouyeckue mamepuanvl, onpedensowue npoyedypvl OYeHUBAHUsL 3HAHULL, YMeHUL,
HABbIKO8 U (Ull) Onblma 0esamenbHOCMU, XapaxKmepusyrowux 2manvl hoOpMuposanusl
KoMmnemeHyutl

[Tpouenypa npoMeXKyTOYHOM aTTECTAllMU MMPOXOJAUT B COOTBETCTBUU ¢ [lom0KeHnEM 0 TEeKyIeM
KOHTPOJIE U MPOMEXYTOUHOMU arTecTanuu odydaromuxcs B HUY MI'CY.

- Bo Bpems arTecTallMOHHBIX UCHBITAHUIN O0yUaIOIUECs MOTYT MOJIb30BAThCs MPOTrpaMMOin
y4yeOHOM JUCHMIUIMHBL, a TaKXe C pas3pelleHus MpenojaBareiss CHpaBOYHOW U
HOPMAaTHBHOM JINTEPATYpOH, KaIbKYJISITOPAMHU.

- Bpems moaroroBku oTBeTa HpHM caade 3ayeTa/sK3aMeHa B YCTHOM (opme 0JKHO
coctaBiaTh He MeHee 40 MUHYT (IO JKEJIaHWIO OOYYaroOIIeTOCs OTBET MOXKET OBITh
JIocpouHbIM). Bpems otBeTa — He G6onee 15 MUHYT.
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- DK3aMeHaTopy NpPEIOCTaBIseTCS MpaBO 3a/]aBaTh OOYYArOIIMMCS JIOMOJHUTEIbHbBIE
BOIIPOCHl B paMKax IMPOTrpaMMbl JUCHMIUIMHBI TEKYIIETO CEMECTpa, a TaKKe, MOMUMO
TEOPETUYECKHX BOMPOCOB, J1aBaTh 3aJaud, KOTOPbIE H3Y4YAJMCh Ha MPaKTHYECKUX

3aHATUAX.

- OrmeHka pe3ylIbTaTOB YCTHOTO aTTECTAIMOHHOTO UCIBITAHUS OOBSIBISETCS 00yUYaIONTIMCS

B ICHBb €ro NpPOBCACHUA

[Ipouienypa 3amuThl KypcoBoil pabOoThl (mpoekTta) ompexaesneHa l[lomokeHMEM O KypCOBBIX

paborax (npoekrax) HUY MI'CY.

8. IlepeyeHb OCHOBHOM M IOMOJTHUTEJIbHON YUeOHOM JTUTEPATYPbI, HEOOXOAUMOI 1151
OCBOEHHUS TMCUMILIUHBI (MOYJIs1)

Ne HaunmenoBanme ABTOp, Ha3BaHUE, MECTO U3/IAHMUS, KonnuectBo Yucao
I/ MUCHUTIUINHEI M3JIATEeNbCTBO, TOJ U3/IaHus y4eOHOH 1 SK3EMILISIPOB | 00yJaOIUXCA,
(Monyns) B y4eOHO-METOAMYUECKOM JTUTePaTyphl, IEYATHBIX | OJHOBPEMEHHO
COOTBETCTBUHU C KOJIMYCECTBO CTpaHHIL H3Z[aHHI7[ H3y4daronux
y‘le6HLIM IIJTAaHOM AUCHUIUINHY
(MOTyIIB)
1 2 3 4 5
OcHognas tumepamypa:
HTb
1 | T'eneparopei remnau |I".H. Jensrun, B.M. Jlebenes, B.A. 300 100
aBTOHOMHOC ITepmsikos, ILA. XaBaHOB.
TGHHOCH36>feHHe «Temnnorenepupytomue YCTaHOBKH
3AaHnH Uzn. 2-e. M. «bacter». 2010
2 | I'enepatops! Temia u | TermioBoi pacuer KOTEJIbHBIX 300 100
aBTOHOMHO€ arperaroB. Hopmatunbslii Meton. [lon
TeHHOCHa@feHHe pea. H.B. Kysnenoa. M. «OQxonur»
3JaHNn 2011
Jlononnumenvnas numepamypa:.
HTB
1 | T'eneparopsl Teruia | B.U. Jlebenes, b.A. Ilepmskos, IT.A. 25 100
1 AaBTOHOMHO€E XaBaHOB. «PacdeT u mpoeKTUPOBAHUE
TerIocCHAOKeHne TEIUIOTeHEPUPYIOIINX YCTAHOBOK
3MaHUI CUCTEM TEIUIOCHA0XKEHUs». YueOHoe
nocobue. M.: Ctportuznat, 1992 r.

9. IlepeyeHnb pecypcoB HHPOPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTu « MHTEepHET»
(nanee — cerb «MHTEPHET), HEOOXOAUMBIX JJI1 OCBOCHUS TUCHMILIMHBI (MO1YJIA)

Haumenosanue pecypca cetu «MHTEpHET»

DIIEKTPOHHBIN ajpec pecypca

«Poccuiickoe obpazoBanuey - dheaepaabHbI MOpTaN

http://www.edu.ru/index.php

Hayunas snekTpoHHast 6n0nuoreka

http://elibrary.ru/defaultx.asp?

DnexkrponHas oubimoreunas cucrema IPRbooks

http://www.iprbookshop.ru/

®denepanbHasg YHHUBEPCUTETCKAass KOMIIBIOTEPHAs CETh
Poccun

http://www.runnet.ru/

Wndopmanmonnas cucrema "EnmHoe OKHO JOCTyma K
o0pa3oBaTeIbHBIM pecypcam”

http://window.edu.ru/

HayuHo-TeXHMUECKHMII KypHal II0 CTPOUTEIBCTBY U
apxutektype «Bectauk MI'CY»

http://www.vestnikmgsu.ru/

Hayuno-texnuueckas oubanorexka MI'CY

http://www.mgsu.ru/resources/Biblioteka/

pazzen «Kadenpor» Ha opunuaasaom caiite MI'CY

http://www.mgsu.ru/universityabout/Strukt
ura/Kafedri/
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10. MeToanuyeckne yKazaHus JJIs1 00y4AHOIIMXCS M0 OCBOCHUIO TMCHUIIMHBI (MOIYJIs1)

Opranuzanus AeATeIbHOCTH 00yJaromerocs

1. Hanucanue KOHCIEKTa JIEKIHMI: KpaTKO, CXEMaTH4HO, IOCIEAOBAaTEIbHO (UKCUPOBATH

OCHOBHBIC TIOJIOXKEHHUS, BBIBOABI, (OPMYIHUPOBKH, OOOOLICHHS, MOMEYATh BAXKHBIC MBICIH,

BBIJICIIATH KIKOUYEBBIE CJIOBA, TEPMHUHBI.

2. OmpenerneHue BOPOCOB, TEPMUHOB, MaTe€pHaia, KOTOPBIN BBI3BIBAET TPYTHOCTH, IIOMETUTD U

MONBITATHCSI HAUTU OTBET B PEKOMEHAYEMOH nuTeparype. Ecin camocToATenbHO HE yHaeTcs

pa3o0paThcsi B MaTrepuaie, Heo0X0IuMo ChOpPMyYIUPOBaTh BOIPOC U 3aJaTh IPENOIaBaTEI0 Ha

KOHCYJIbTALIMH, Ha IPAKTUYECKOM 3aHATHH.

3. Ynuenutpb BHUMaHUE CJIEIyIOIIUM MOHATHUAM (cuctembl TEIIOCHA0KEH U,

TEIUIOTeHEPUPYIOIINE YCTAHOBKH, OCHOBBI pacyera TeIuiooOMeHa B KOTJIaX, THUIOBBIE CXEMbI

KOTEJIbHBIX, YCTAHOBKU BOJIOIIOJITOTOBKN).

4. 3amaHue ¥ METOJAMYECKUE YKA3aHUS K BBIIIOJIHEHUIO KYpCOBOro mpoekta «Pacuer TemioBoii
CXEMBbI OCHOBHOTO O0OpY/IOBAaHHS MApOBON OTOMUTEIHHO-TIPOU3BOJICTBEHHON KOTEIHHOM» ISt
CTYIEHTOB, oOyuaronuxcsa no npoduino «Temnorazocnadkenne U BeHTW U M.: U3n-Bo
MUCHU-MI'CY, 50 c.) — umerorcs Ha kadenpe «TemmoTexHuka u Teriora3ocHa0KeHne.

5. Metoanueckue yka3zaHusi K KypCOBOMY MPOEKTUPOBAHUIO AJisi cTyAeHTOB «llaporeHepaTopsr
IPOU3BOIUTENBHOCTHIO 2,5...25 1/4. M. U3narensctBo MI'CY. 2006 r. 56 c.

6. 3HaKOMCTBO C OCHOBHOH M JIOMOJHUTENHHOM JTUTEPaTypOi, BKIFOYAs CIIPABOYHbIC U3TAHMUS.

7. O3HaKOMHUTBCS CO CTPYKTYPOH ¥ 0(hOpMIICHUEM KYPCOBOT'O IIPOEKTA.

8. Pabora c KOHCTIEKTOM JIEKIIHii, TOATOTOBKA OTBETOB K KOHTPOJIbHBIM BOIIPOCAM.

9. [Ipu mOATOTOBKE K 3K3aMeHY (3a4eTy) HEOOXOUMO OPUEHTHPOBATHCS HA KOHCIICKTHI JICKIIUH,

PEKOMEHIyEMYIO JINTEPATYPYy.

11. Mepeyenb HHPOPMAIHOHHBIX TEXHOJIOT Ui, HCMOJIb3yeMBbIX TPH OCYIIECTBJICHUH
00pa30BaTeIbHOIO NMpolecca Mo TUCIHUIIUHE (MOAYJII0), BKIYAasl epeyeHb
NMPOrpaMMHOr0 odecriedeHus 1 HHPOPMALNMOHHBIX CIPABOYHBIX CHCTeM (NP

He00X0AUMOCTH)

11.1.  Ilepeuenv unhopMayuoHHbLIX MEXHONIO2UU, UCHONIL3YEMBIX HPU  OCYUjeCmEIeHUl
obpaszoeamenvHo20 npoyecca

No | HanmenoBanue pazaena Tema NupopMalinoHHbIe TEXHOJIOTUN Crenenn
/Tl | AUCUMTUTAHEI (MOJTYJIIS) 00€eCIIeYeHHOCTH

(%)

1 [ToBepounslit TemoBor | TexHuueckue DNeKTpOHHAs 1MoYTa (U1 IPOBEPKU 100
pacder KOTeJIbHOTO XapaKTePUCTUKU 1 KOHCYJIbTHPOBAHHUSI)
arperara KOTJa.
CocraBlieHHE
TEIUIOBOro OalaHca
KOTJI. Pacuer
Tenaoo0MeHa B
TONKE  KOTJIa |
oTpesieNieHne
TeMITepaTyphbl
IBIMOBBIX Ta30B Ha
BXOZIE B IEpBBIH
Ta30Xx0/I. Pacuer
KOHBEKTHBHBIX
myuykoB. Pacuer un
KOHCTpYUpPOBaHUE
JKOHOMaif3epa
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KOTJIA.
Onpenenenne
HeBsI3Ka  pacueTa
KOTJIA.

11.2.  Ilepeuenv npocpammnoco obecneuenus, UCHONL3YEMO20 NpPU  OCYUeCMEIeHUU
obpazosamenvbHo2o npoyecca

He npenycmotpeHo.

11.3.  Ilepeuenv unghopmayuonHulX CHPABOUHBIX CUCTIEM
HudopmaninoHHO-O0MOIHOTEYHBIE CUCTEMBI

HammenoBaane UBC DNeKTPOHHBIN aJipec pecypca
Hayunas snexTpoHHast 6n0nnoreka http://elibrary.ru/defaultx.asp?
DnekTpoHHas OubanoredHas cucrtema IPRbooks http://www.iprbookshop.ru/
HayuHo-rexuunyeckas 6ubnmoreka MI'CY http://www.mgsu.ru/resources/Biblioteka/

12. Onucanue MaTepuaAIbHO-TEXHHYECKOH 0a3bl, HEOOXOUMO¥i VI OCYIIeCTBJIEHUSI
00pa3oBaTeILHOIO NMpolecca no AUCHUILINHE (MOIYJII0):

VY4eOHble 3aHsATHS 10 aAucuuiimHe «l'eHepaToppl Temia W aBTOHOMHOE
TEIUIOCHA0KEHUE 3/IaHU» MPOBOJATCS B CIEAYIOIIMX 0OOpPYIOBaHHBIX Y4eOHBIX KaOMHETax,
OCHAIIIEHHBIX COOTBETCTBYIOLIUM 000pYI0BAHUEM U NIPOTrPAMMHBIM 00ECIIEUEHUEM:!

Ne 1 HamMeHOBaHNE
o 000pyIOBaHHBIX YICOHBIX
. /;1 Bun yuebHOTO 3aHATHS HawmmenoBanue o0opyaoBaHus KaOHMHETOB, 00BEKTOB IS
IIPOBEICHUS TPAKTUICCKUX
3aHATHN
1 2 3 4
AynuTOpUN/ay IUTOPHS
CrarnmonapHbpie/MOOWITEHEIE JUTSI TIPOBEJICHUS 3aHITHI
1. Jlexuus (epeHoCcHBIE) HA0OPEI JIEKIIMOHHOT'O THIIA B
JIEMOHCTPAIIMOHHOTO 000PY0BaHUs | COOTBETCTBUU C MEPEUHEM
aynutopHoro (hoHa
AynuTOpUN/ay IUTOPHS
2 MoOunbHbIe (IEpeHOCHEIE) HAaOOPbI JULSL TPOBCICHHA SAHATHH
. [IpakTrueckre 3aHATHS CEMHUHAPCKOTO TUTIA B
JIEMOHCTPAIIMOHHOTO 000PYI0BaHUS
COOTBETCTBHH C TIEPEYHEM
ayuTopHoro hoHaa
Yuebnuwnii creHn  «BomorpeiHsrit
xotex NUVOLA 240 i»
VueOHBII  cTEHA .«BO,Z[OFpeI/IHLII/I 2028 V1B, JlaGopatopis
xoren LUNA 240 Fi»
3 JlaboparopHsie pabOTHI VaeOHBIH  cTeH B N "TemnocHaOxeHus U
' A («BONOTPCHHbIH razocHaOxeHus"
xoren MAIN 240 Fi»
Yuebnuwnii creHn  «BomorpeiHsrit
xoren ECO 240 i»

[IporpaMmma  cocraBieHa B COOTBETCTBUM ¢  TpeOoBaHusiMH  DenepalibHOTO
rOCyJapCTBEHHOTO  00pa30BaTeNbHOIO  CTaHAapTa BbICHIETO O0pa3oBaHUs C  Yy4ETOM
PEKOMEHJIAIM U MPUMEPHON OCHOBHOW MpodecCHOHATBHON 00pa3oBaTeIbLHON MPOrpamMMOn
Beiciero  oOpasoBanusi mo  HampasineHuto  08.03.01  CrpourensctBo  mpoduib
«TennorazocHa0xeHNE U BEHTUIISALIMSD.
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