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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,
COCTAaBJIAIOIINX CYIIHOCTH IMPOCKTUPOBAHHA, pacdy€Ta U SKCILTyaTallun O0BEKTOB M CHCTEM
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 TPOBOAUTH (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

THIPABIINKY,

® ONpeAeNHTh TEIJIOTHl 00pa30BaHMS BEIIECTB, BBIUMCIUTH TEIUIOBOW 3(dekT peakuuu
TOPEHUS;

e oOmpeAensaTh  TEPMOAWHAMUYECKHE  IMOTEHIIMAJBL, HO3BOJIIIOIIME  TIOJNYYHUTh

XapaKTEPUCTHKH MPOIECCOB TOPEHHUS IIPH PA3IMYHBIX YCIOBUSAX UX MPOBEICHUS;

® OICHUTh BO3MOXHOCTH TEPMHYECKON yTHUIM3AIMU TPOMBIIUICHHBIX U 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 THIPOJWHAMHKA K IOTOKaM Ta3a M JKUAKOCTH K TIpoleccam
UCTEUYCHHUS U JIPOCCETUPOBAHUS; ONPEICTUTh MOIIIHOCTD NPUBOA KOMIIpeccopa (Hacoca,
BEHTHJIATOPA).

Bnagerts:

® TICPBUYHBIMHU HABBIKAMHU U OCHOBHBIMHU METOJIAMU PEILICHUS] MATEMaTHYECKUX 33714,

® [ICPBUYHBIMU HABBIKAMH MPAKTHYECKOH Pa0OTHI C MPOCKTHO-CMETHOW JOKYMEHTAIIMCH,
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.

Jucyunaunvl, 0na  komopwvlx  oucyunauna «l enepamopvr menia U ABMOHOMHOE

Men10CHabICeHUe 30aHULL) ABTISAEMCs NPeOuecmeayiouel.

«COBpeMEHHBIE CHUCTEMBI TEIUIO- W Ta30CHAOKEHMsI 3JaHMM W HACEJIICHHBIX MECT»,
«ABTOMAaTH3ALMS CHCTEM TEIIOTa30CHAOKEHUS ¥ BEHTUIIALIHNI.

3. O0beM AMCHUIUVIMHBI (MOAYJS]) B 3a4eTHBIX €IMHULAX € YKa3aHHEM KOJH4YecTBa
aKaJleMH4YeCKMX WM ACTPOHOMHYECKHMX 4YAaCOB, BbIJEJCHHBIX HA KOHTAKTHYK padoTy
o0y4aomuxcs ¢ npemnojaasareseM (M0 BUAAM YYeOHBIX 3aHATHI) M HA CAMOCTOSITEIbHYIO
padoTy o0y4aromuxcs

OO0mass TpyAOEeMKOCTh AWCIMIUIUHBI MO OYHOW (hopMe OOydUeHHs COCTaBISET 9 3a4eTHBIX
enwani 180 akaj. 9acos.
(1 3auemnasn eounuya coomsemcmeyem 36 akademuyeckum 4acam)



Cmpykmypa oucyuniuHul.
®dopma 00yueHus - OuHas

Bugpl yueOHoi 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 = | = ) E dopma
s = Z = E 0 = & | & | mpomexyTouHoi
5 Sz 8E|= Sl 2 § aTTecTalun
= EEl E& S £ 8 | (no cemecmpam)
8% EE|5EQ =
Lg ol © » o 5\ <
s E| & ~ 2 @)
= = S
=
TonnuBHO-
1 | owepretnieckue 6 12 6 9 10
pecypcsl, OCHOBBI
TEOPHHU TOPEHHS
2 | TomouHble yCTpOMCTBA, 3awuma
opraHuzanusi ImporeccoB | 6 3-6 6 4 2 14 nabopamopHoi
ropeHus pabomot
3 Temnosoit OaJtaHc,
TETIOBOM pacuer | 6 7-11 12 2 14 Kypcosas paboma
KOTEJILHOTO arperara
4 | BHYTPHKOTIIOBbIE u
HEeraTUBHbBIE TPOILECCH B | 6 12-14 4 2 10 Kypcosas paboma
KOTJIax
5 AdpoarHaMHKa 3awuma
KOTEJILHOTO arperara 6 | 15-16 | 4 2 2 12 nabopamopnoi
pabomuol
6 16 32 6 10 60 Oxzamen
6 | Ucrounuku TETIOTHI
eueren 7] 14 | 4 2 9
TETIOCHA0KEHUS,
TOIUTUBHOE X03SHCTBO
7 | TennoBbie CXEMBI
TEIUIOT€HEPHUPYIOLINAX 7 5-11 6 2 4 9 Kypcosoii npoexm
YCTaHOBOK
8 | BomomoaroToBUTEIbHBIE 3awuma
ycraHoBku TT'Y 7 12-15 6 4 9 nabopamopHoti
pabomul
9 | Texuuko-
9KOHOMHUYECKHE
Tloka3aTe., 7 | 16-18 | 4 4 9 Kypcosoti npoexm
sHEprocoepexeHue,
OXpaHa  OKpYyXKaromei
cpezbl
7 18 20 2 14 36 3auem c oyenxou
Hroro: 6,7 34 8 24 96




6

OO01mast TpyI0eMKOCTh JAWCIHUILTUHBI IO 3a0YHOUM (opMe OOYUCHHsI COCTaBISET 6 3aUETHBIX
equuuIl 216 akaj. 4acos.
(1 3aueTHas eqUHULIA COOTBETCTBYET 36 aKaJeMUYECKUM YacaM)

®dopma 00y4deHHS — 3a09HAS

Bunpr yae6HOM paboThI, BKITIOYAs
CaMOCTOSTEIBHYIO0 PaboTy
00yJaronmxcs U TPYT0EMKOCTh
(B gacax) DopMbI
o KonTakTHas paboTta ¢ TEKYIIETO
= o0yJaronmumMucs = KOHTPOJIS
HaumenoBanue = 3 [IpakTuxo- 2 YCIIEBAEMOCTH
Ne paszena 3 é OpPHCHTHUPOBAHHBIC g (no nedensim
n/m JHACLUTUIUHBI 2 = 3aHATUA 3 cemecmpa)
(Momyms) © e . ) E dopma
T = E = % 0 E & | € | mpomexyTouHo
E &2 8 E é % AR § aTTecTalun
= E 2 E EE= 8 | (no cemecmpam)
& E 5|5 B Z =
SEET|~E S
< = ont
= g
TomuBHO-
1 | dHepreTmueckue 7 , 1 ’ 24
pecypcsl, OcCHOBBI 5
TEOPUH TOPEHHS z
2 | TomouHble yCTpOHCTBa, E
opraHuzanusi mporeccos | 7 § 1 24
TOpPEHUSI o
3 TemnoBoii bajamHc, E
TEIJI0BOM pacuer | 7 § 1 2 26 Kypcosas paboma
KOTEJILHOTO arperara ‘é?
4 | BHYTPHKOTIIOBbIC " §
HETaTUBHBIC MPOILICCCHI B 7 m 1 2 24 Kypcoeaﬂpa6oma
KOTJIaxX. A’poAMHAMHKa
KOTEIIbHOTO arperara
7 18 4 6 98 Oxzamen
5 | Ucrounuku TEIUIOTHI
CHCTEM 8 1 1 24
TEIJIOCHA0KEHUS,
TOIUTMBHOE XO3SHCTBO <
6 | Temnossle CXEMBI E
TENJIOT€HEPUPYIOLIHUX 8 § 1 3 24
YCTaHOBOK 5
7 BopgomnoaroroBureabHbIE =4 .
8 %) 1 2 24 Kypcosoii npoexm
ycraHoBku TT'Y =
8 TexXHUKO- @
SKOHOMHNYECCKUEC §
TIOKa3aTeIH, 8 é 1 2 24 Kypcosoti npoexm
sHeprocoepexeHue, 3
OXpaHa  OKpYXKarouen M
cpezpl
8 4 8 96 Oxzamen
Hroro: 7,8 8 14 194




4. Conep:kanue TUCHUIIMHBI (MOAYJIs), CTPYKTYPHPOBAaHHOE N0 TeMaM (pa3aesiaM) ¢
YKa3aHUEM OTBEJeHHOI0 HA HUX KOJIMYEeCTBA aKaJeMUYeCKUX YaCOB U BUI0B Y4eOHBIX

3aHATHH

5.1. Cooepoicanue 1eKYUOHHBIX 3AHAMUI.
5.1.1. Owunasa gpopma obyuenus:
Kon-Bo

Ne HaumenoBanue paszaena

Tema u conepkaHue 3aHATHS aKa.

/11 JTUCTIMTIITINHBI (MOJTYIIS)

94acoB

1 | TonnuBHO-3HEpreTHYeckrue | TOIUNIMBHO-3HEPreTUYECKUE  PECYPCHI, TOILJIMBHO-
pecypcbl. OCHOBHI TeOpHH | HepreTHdeckuil OamaHc. OpraHn4eckoe HCKOIAaeMoe
TOPCHUSL. TOTLIUBO. OneMeHTHBIH COCTaB TOTLIHBA. 6

Herpaaguuuonneie 3Hepropecypcbl. OCHOBBI TEOPUH
ropeHusi. Pacuer o00beMOB BO3IyxXxa H HPOIYKTOB
CropaHusl.

2 | TomouHbIe YCTPOUCTBA. Knaccudukanms meTonos cxuranus Toruma. Croessie,
Opranun3zanysi IpoLeccoB KaMepHbIE, BUXpEBbIE TONKU. KOHCTPYKLMH TOIOK
TOpEHHUS. Pa3IMYHOrO0 Ha3HA4YeHUsS. PeXMMHBIE XapaKTepUCTHUKH 6

pabotel. ['opeHne TOIUIMBA B  «TOJCTOMY»  CIIOE.
OcobOenHoct  pabOTBI  TONMOK  TPH  CKUTAHUH
ra3000pa3HOro U KUAKOIO TOIJIMBA.

3 | TenmoBoii bananc, TemnoBoii OamaHC KOTEIBHOTO arperara, BIHMSHUE
TEIIOBOH pacyer PEKUMHBIX XapakTEPUCTUK PabOThl HA COCTABISIOLINE
KOTEJIbHOT'O arperara. TemwioBoro ©OamaHca. PaguanyoHHBIE MOBEPXHOCTH 12

HarpeBa, pacueT TeriooOMeHa B Torkax. KOHBEKTUBHEIE
MOBEPXHOCTH HAarpeBa, pacdeT TerooOMeHa B HHUX,
SKOHOMAaM3ephl.

4 | BHYTpUKOTIIOBBIE U Iupkynsinust W THAPOAMHAMHMKA  MapoOBBIX |
HETaTHBHBIE MIPOIIECCHI B BOJIOTpeiHBIX KOTJIOB. Cemapariysl mapa, BOJI0-COJIEBOI
KOTJIax. Oamanc koTna, npoxyBka. Kopposusi moBepxHOCTEH 4

HarpeBa. 3arps3HEHHE M 30JI0BOH HM3HOC MOBEPXHOCTEH
Harpesa.

5 | AdponmHamuKka KOTenbHBIX | Llens 1 3aaum a9poiMHAMUYECKOTO pacyeTa KOTEIbHBIX

arperaToB arperatoB. MeToirKa M IIOCJIEI0BATEIBHOCTh pacyera.
Omiopa AaBleHUH a’dpoarHaMH4yecKoro tpakra. [loxbop 4
TATO-TYyTHEBOTO  000pyJNOBaHUs. AdSpOIWHAMUYECKUE
PEKUMBI PabOTHl JBIMOBOM, HETaTWBHBIE MPOIECCH B
HEH.

6 | McToyHuky TEIIOTHI LlenTpanu3oBaHHBlE W aBTOHOMHBIE CHCTEMBI
CHCTEM TEIUIOCHAOXKEeHHS. | TeluiocHaOkeHMs.  CTpyKTypHass cXeMa  CHCTEMBI 4
TomnuBHOE X035HCTBO. TeIIoCHa0XeHus, XapaKTepUCTHKA Harpy3ox

ororuieHus, BeuTwsaiun, ' BC. TomnBHOE X035 CTBO.

7 | TerstoBBIE CXEMBI Knaccudpukanms teruoBeix cxeM TI'Y, ocHOBHoe
TETUIOT€HEPUPYIOIINX BCIIOMOTaTeJbHOEe 000py/noBaHue. TerOBbIE CXEMBI
YCTaHOBOK, pacyer. OTONHUTENFHOH,  OTONUTENbHO-TIPOM3BOACTBEHHOH U

MIPOU3BOICTBEHHOU TIy. Meroponorus 5 6
MOCIIEI0BATENIbHOCT pacdyera. BrIOOp OCHOBHOTO W
BCIIOMOTATeIbHOr0 00OpynoBaHus. PacueT pexuMoB

€ro paboTHI.

8 | BogonoaroroBurenbHbIC XapakTepuCTHKH KadecTBa BOJBI JIISI HMCTOYHHUKOB
ycranoBku TT'Y. TEIUIOTH M CHCTEM TeIlIocHa0KeHHs. JKeCTKOCTh BOABI,

eAMHUIIBI  HM3MEpEeHus,  BIUSHHE Ha  paboty 6

TEIUIOTEXHUYECKOT0 000pYIOBaHUS, METOIbI YMATUCHUS
BOJBI, OOOCHOBaHWE W KPUTEPHH BBHIOOpA MeToda




XUMBOJI000OpadoTku. J[leasparus. Pacuer ycTaHOBOK
XBO.

9 | Texuuko-skoHomudeckue | ['ogoBoii  rpadux  paboter TI'Y. OmnpenencHue
MOKa3aTelNH, COCTaBJISIIONIMX TOJOBBIX JKCILTyaTal[MOHHBIX 3aTpar,
sHeprocoepexeHue, YUClIa  YacoB WCTIONIb30BAHUS  yCTAHOBIIEHHOW
OXpaHa OKpyKarouiei MOIITHOCTH,  CEOSCTOMMOCTH  TEIIOBOM  DHEPTHUH.

Cpe/bl.

CHmKeHHe 3aTpaT Ha BBIPAOOTKY TEIJIOBOM SHEpPrHU.

Bpennbie BeiOpockl u ctoku ot TI'Y. Pacuer oOmemoB 4
BpenHbIX BBIOpocoB, IIJIK, TokcHYHAst KpaTHOCTD,
()OHOBBIE  KOHIIEHTPAllMH, CyMMapHas TOKCHYHAs
KpaTHOCTb. MCTOI[I)I noAgaBJICHUA OMHUCCUH BPCIHBIX
BBEIOpOCOB. PaccemBanne BpeaHBIX BBIOPOCOB IBIMOBOI
TpyOOH.
5.1.2. 3aounas ¢popma obyuenus:
Ne HaumenoBanue paznena Kox-so
i MCHHTLIHHbT (MOZTYTT) Tema u conepkaHue 3aHATUA aKaj.
9acoB

1 | TonnuBHO- TOIUIMBHO-2HEPreTUYECKUE PECYPCHI, TOIUIMBHO-
JHEPreTUYECKUE SHEPreTUYECKUN OanaHc. Opranunueckoe
pecypcsl. Tonounbie MCKOIAeMOE  TOIUIMBO.  DJEMEHTHBI  COCTaB
YCTPOMCTBA. ToriBa.  HerpamguuuoHHBIE  3HEPropecypcehl.
Opranuzanus nporeccos | Kimaccupukanusi METOJOB  CKHTaHUS  TOIUIMBA. 2
TOpEHUS. KoHcTpykumn TONOK — pa3jau4yHOro0 Ha3HAYEHUS.

PesxxumMHbIe XxapakTepucTuk padboTsl. OcobeHHOCTH
paboThl TOMOK MpHU CXKHUTaHUM Ta3000pa3HOro M
JKUJIKOTO TOIUIMBA.

2 | TennoBoii GanaHc, TennoBoil 6anmaHc KOTENBHOTO arperata, BIUSHHE
TEIJIOBOM pacyeT PEKUMHBIX XapaKTEPUCTUK paboThI Ha
KOTEJIbHOTO arperara. COCTAaBJIAIOLINE TEIJIOBOTO OanaHca.

PannannoHHBIE TTOBEPXHOCTH HAarpeBa, pacyer 2
TeII000MeHa B TOIIKAaX. KoHBekTuBHbIE
MOBEPXHOCTU HArpeBa, pacyeT TeII000MeHa B HHUX,
HYKOHOMAaMn3€ephl.

3 | McTOYHUKH TETUTOTHI [leHTpanu30BaHHBIE W  ABTOHOMHBIE  CHCTEMBI
CUCTEM TeriocHaOkeHusl. CTpPYKTypHash CXeMa CHCTEMBI
TEII0CHA0KEHNUS. TEIUIOCHA0KEHUs,  XapaKTepUCTHKAa  Harpy3ok
TomnuBHOE X035HCTBO. ororuieHus, Bentuisannu, I BC.

TennoBsle cXeMbI Knaccudukanus ternossix cxem TI'Y, ocHOBHOE 1 2
TEIJIOTEHEPUPYIOLLUX BCIIOMOTaTelbHOe 000pyaoBaHue. TenaoBble
YCTaHOBOK, pacyer. CXEMBI OTOIUTENBHON, OTONUTEIBHO-
IIPOU3BOJACTBEHHOMN U MPOU3BOACTBEHHOU TI'Y.
MeTtonoa0rus U Mocie10BaTeIbHOCTh pacyeTa.

4 | BogonoarotoButenbHble | XapaKTepUCTUKU KayecTBa BOJBI JII MCTOYHUKOB
yctaHoBku TT'Y. TEIUIOTHl U cHUCTeM TeruiocHaOxkeHus. JKecTKocTh
TexHuko- BOJIbI, €AMHUIBI W3MEPEHUs, BIMSHUE Ha PaboOTy
SKOHOMHYECKHE TEIUIOTEXHUYECKOTO  O0OpyIOBaHUS,  METOMAbI
[IOKa3aTellH, YMSATYEHUsI BOABI, OOOCHOBaHHME U KpPUTEPUHU 2
SHEProcOepeKeHue, BBIOOpA METO/1a XUMBOJI000PaOOTKH.

OXpaHa OKpYKarolleu
CpenBl.

['omoBoii Tpadux paboTHI
COCTABJISIIOIIMX  T'OJOBBIX
3aTpar, qrcia 4acoB

TI'Y. Omnpenenenue
IKCILTYaTaI[HOHHBIX
HCITOJIb30BaHUA




YCTaHOBJICHHOM MOIITHOCTH, ce0ecTONMMOCTH
TEIyIoBoM  »Hepruu. CHUXKEHUE 3arpaT Ha
BBIPAOOTKY TEIUIOBOM dHEpruu. BpemHbie BHIOPOCHI
u croku or TI'Y. IIJK, TOokcH4YHass KpaTHOCT,
(OHOBBIC KOHIICHTpAIlMH, CyYMMapHas TOKCHYHAas
KpaTHOCTb. ~ MeTonbl  MOJNABJIEHUS  DMHUCCHHU
BpPEIHBIX BHIOPOCOB.

5.2. JlabopamopHulil npakmuxym
5.2.1. Ounas ¢popma 06yuerus.

Kon-Bo

Neo HaumenoBanue pasziena .

Wi | swctmmHE (MozymH) Tema u cozmeprkanue 1a60paTOpHOi paboThI aKas.

4acoB

1 | Texuuueckuit aHanu3 | YCTpoCTBO 1abOpaTOpHOM yCcTaHOBKU. MeToauka
TBEP/IOT0 TOILJINBA ompeseNieHUus] BIAXKHOCTH, 30JbHOCTH U 00BbeMa

BbIXOZla TOpHOYMX JieTyuyux TomiauBa. [lopsmox 2
BBINIOJTHEHUST ~ paloThl, MeToAukKa 00paboTku
pe3yJIbTaTOB. 3anuTa JJabopaTtopHOil paboTHI.

2 | OmpeneneHue TEMJIOTHI | Y CTPOMCTBO nabopatopHoit YCTaHOBKH,
CrOpaHUs TBEPAOTO | KAJTOPUMETPUUECKOU OOMOBI. Mertonuka
TOTLIINBA OmpejeNieHus] TEeIUIOThl CrOpaHus TOIUIMBA IO

KajiopumeTpuueckoir OomOe. Pacuer Bbicmiel u 2
HU3IIEH TeIIOThl CrOpaHus TOIUTMBA. MeToauka
00paboOTKM pe3yabTaTOB. 3almTa JabopaToOpHOI
paboTHI.

3 | banancoBeie ucmbITaHus | YCTPOMCTBO J1abopaTOpHOrO cTeHaa. Meroauka
TeIIoreHepaTopa OTpesIeNIEeHUs] COCTABIIAIOIIMX TEIUIOBOro OajlaHca

teriorenepatopa. OmnpeneneHue kodpuirueHTa 2
MOJIE3HOTO JIEHCTBUS KOTIA. 3amuTa 1abopaTtopHoOi
paboTHI.

5.2.3. 3aounas ¢oopma 0dyuenus.

No HaumenoBanue paznena . Koz-s0

i SMCHHILIHHB! (MOJYJ15) Tewma u coneprxanue 1a00paTOpHON pabOTHI aKaj.

4aCcoB

1 | Texuuueckuii aHanu3 | YCTpOHCTBO JabopaTOpHOM ycTaHOBKH. MeToauka
TBEP/IOT0 TOILJIMBA onpesieNieHus] BJIAXXHOCTH, 30JbHOCTH U oOBbeMa

BBIXOJIa TOpIOYMX JieTyuyux TorauBa. llopsnok 1
BBINIOJTHEHUST ~ paloThI, MeToAuKa 0oO0paboTKH
pe3yNnbTaToB. 3amuTa J1adopaTopHO paboTHI.

2 | OnpeneneHne TEIJIOTHI | Y CTPOWCTBO nabopaTtopHoit YCTaHOBKH,
CropaHus TBEPAOIO | KAIOPUMETPUUECKON O60MOBI. Meronuka
TOIIINBA onpejeNeHus] TEeIUIOThl CrOpaHus TOIUIMBA IO

KamopuMeTpuueckoii O6omOe. Pacuer BwIcHIed u 1

HHU3IIEH TEIUIOTHl CrOpaHus TOIUIMBA. MeToauKa
00paboOTKK pe3ynabTaToB. 3ammra JabopaTopHOI
paboTHI.




5.3. Ilepeuenv npakmuueckux 3aHamuil
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5.3.1.  Ounas ¢popma obyuenus
Kon-Bo

Ne HaumenoBanue pasziena

i SMCHHILIHHB! (MOJYJ15) Tema u conepkaHve 3aHATUA aKaz.

4acoB

1 | Pacuer npoueccoB | Pacuer o0beMa U SHTANBNUNA MPOTYKTOB CrOPaHUs
CKMIaHUs TOILJIMBA ToruinBa. Ilepecuer cocraBa M TEIJIOTHI CrOpaHUs 5

TOIUIMBA IIPU HU3MEHEHUHM 3JIEMEHTHOIO COCTaBa
TOIIMBA.
2 | Pacuer cocraBnsomux | CocTaBieHne TEMIOBOro 0ananca KoTia,
TETIOBOTO Oananca OIpe/iesIEHUE MOJIE3HON
TEIJIONPOU3BOUTEIBLHOCTH, COCTABIISIOIINX 4
TeroBeIX oTepb. Onpenenenne KII/] kotna u
pacyeTHOro pacxo/ia TOIUIMBA.

3 | Pacuer TterooOmena B | MeToamka MOBEpOYHOTO pacueTa TEII00OMEeHa.
TOIIKE KOTJIa OrnpenesneHne TEOMETPUYECKUX  XapPAKTEPUCTHK

TONKH, pagUallMOHHOM IOBEPXHOCTH Harpesa.
Pacuer onTumyeckMX XapakTEPUCTHK H3Iydarollen 4
cpeapl B Tomke. OrmpeneneHue TeMIEpaTyphl
MPOJYKTOB CTrOpPAaHMS Ha BBIXOAE M3 TOIKH,
PEKMMHBIX [TAPAMETPOB PabOTHI.

4 | Pacuer TemooOMeHa B | Metoauka pacuera. OnpeseneHue reoMeTpUIeCKuX
KOHBEKTHUBHBIX XapaKTEPUCTHK, PEKUMHBIX IapamMeTpoB padoTHl, 4
MOBEPXHOCTSAX HarpeBa | KO3 PHUIHMEHTOB TEIUIONEPEIauH.

KOHCTpYKTHBHBIN pacyeT SKOHOMamn3epa.

5 | PazpaGotka u pacuer | PazpaboTka u pacueT NMpUHLUMIHAILHON TEMJIOBOM

TeroBou cxeMsl TT'Y cxempl TI'Y. Onmnpenenenue  pacxoloB U
[IapaMeTPOB TETUIOHOCUTENEN B DJIEMEHTAX M y3J1aX 4
TEIUIOBOM  cxeMmbl. Bpibop ¥ KOMIIOHOBKa
OCHOBHOT'O M BCIIOMOT'aT€JIbHOTO0 000pYI0BAHHUS.

6 | Pazpabotka wu pacuer | AHanmu3 U OOOCHOBaHHME  BBIOOpa  CXEMBI 4
CXEMBI JIOKOTJIOBOM | XMMUYECKOM 00paboTku BO/IbI. Pacuer
00pabOTKH BOJIBI MOHOOOMEHHBIX IMPOIECCOB U PACXO0JI0OB PEareHTOB

JUIsl KOppEeKLIMK cocTaBa BoAbl. PacyeT OCHOBHBIX
XapaKTepUCTHK M II0Ka3aTeJel KadecTBa BOBI,
noabop obopynoBanust XBO.

7 | Onenka 3arpsi3HeHus | Pacuer konmuecTBa BpEOHBIX BBIOPOCOB Yepes 2
BO3JIYITHOTO  OacceliHa | IBIMOBYIO TpyOy, OOOCHOBaHHME HEOOXOIUMOI
BeIOpocamu ot TT'Y BBICOTHI TPYOBI 110 YCJIOBUSAM paccenBaHus. O1eHKa

IIPU3EMHON CyMMapHONW TOKCHYHOW KpPAaTHOCTH B
30HE MAKCUMAJIBHOTO 3arpsi3HEHHUS.
5.3.2.  3aounas ¢popma obyuenus
Kon-Bo

Ne Haumenoanue pasznena

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

4acoB

1 | Pacuer nporieccoB | Pacuer oObeMa u SHTANIBIUN MPOAYKTOB CTOPAHUS 2
CKMTaHUs TOILJIMBA ToruiBa. Ilepecuer cocrtaBa M TEIJIOTHI CrOpaHUs

TOIUIMBA IPU M3MEHEHHMHM DSJIEMEHTHOI'O COCTaBa
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TOTLINBA.

2 | Pacuer cocraBasmonux | CocTaBiieHHE TEIIOBOTO OajgaHca KOTIia, 2

TEIIOBOro OanaHca ornpezesieHue MOoJIe3HOM
TEIJIONPOU3BOIUTEILHOCTH, COCTABIISIOIINX
TemioBbIX notepsb. Onpenenenne KIIJ[ kotna n
pacueTHOro pacxoja TOIIMBA.

3 | Pacuer TemmooOMeHa B | MeToauka TOBEPOYHOTO pacyeTa TEIIooOMeHa. 2
TOIKE KOTJIa OrmpeznesieHHe TEOMETPUUYECKUX  XapPAKTEPUCTHK

TOMNKH, pagUallMOHHOM TIOBEPXHOCTH Harpesa.
Pacuer onTuyecKkUX XapakTEPUCTHK H3Iydaroen
cpensl B Tomke. OmpeneneHue TeMIEpaTypbl
MPOJYKTOB CrOpaHHMsl HA BBIXOJE W3 TOIMKH,
PEKHUMHBIX [TAPaMETPOB PabOTHI.

4 | Pacuer TemnoodmeHa B | Metoauka pacuera. OnpezeneHue reoMeTpUIeCcKux 2
KOHBEKTHUBHBIX XapaKTePUCTHK, PEKHUMHBIX MapaMeTpoB pPadoOTHI,
MOBEPXHOCTSAX HarpeBa | K03 PuImeHTon TeIJIonepe1ayu.

KoHCTpyKTUBHBIN pacueT s3KOHOMai3epa.

5 | Pa3pabotka wu pacuer | PazpaboTka M pacyeTr NMpUHIMIHAIBHOW TEIJIOBOM 2

TenjioBol cxeMmbl TI'Y CXEMBI TTY. OmnpeneneHue  pacxoaoB U
rapamMeTpoB TEIJIOHOCUTEJICH B JEMEHTaX U y3Jiax
TEIUIOBOM  cxeMbl. BpiOOp ¥ KOMIIOHOBKa
OCHOBHOT'O ¥ BCIIOMOTaTEILHOTO 000PYAOBaHUSI.

6 | Pa3pabotka wu pacuer | AHaM3 M OOOCHOBaHHME  BBIOOpAa  CXEMBI 2
CXEMBI JIOKOTJIOBOM | XUMHUYECKOM 00paboTku BOJBI. Pacuer
00paboTKH BOJBI MOHOOOMEHHBIX MPOIIECCOB U PACXOJIOB PEarcHTOB

JUIST KOPPEKIIMM COCTaBa BOJbI. PacueT OCHOBHBIX
XapaKTEPUCTUK M I[IOKa3aTesled KauecTBa BOMbI,
nos16op obopynoBanus XBO.

7 | Ouenka 3arpsi3HeHus | Pacuer konmudecTBa BpEIHBIX BBIOPOCOB dYepes 2
BO3JIYIIHOTO  OacceliHa | IBIMOBYIO TpyOy, OOOCHOBaHHME HEOOXOIUMOI
BbIOpocamu ot TI'Y BBICOTHI TPYOBI MO yCIOBUSAM paccenBaHus. O1eHKa

IIPU3EMHOM CyMMapHOW TOKCHYHOM KPAaTHOCTH B
30HE MAaKCUMaJIbHOT'O 3arpsi3HEHUS.

5.4. I pynnosvie koHCyIbMayuu no Kypcosvim pabomam/Kypcoulm npoeKmam

YueOHBIM IJITAaHOM HE TTPETYCMOTPEHO.

5.5. Camocmosmenvras paboma.

5.5.1. Ounas ghopma 0b6yyenus:

Ne Haumenoanue paznena Kox-s0

i JMCIMILTHHB (MOJTyIs) Conepxanne paboThI aKaj.

4acoB

1 | TomnmuBHO- TomIMBHO-YHEPTETHYECKUE PECYPChl, TOTUIMBHO-
SHEPreTUYECKUe SHEPreTUYECKUI Oarnasc. Opranunueckoe
peCypCHI. OCHOBBI | ICKOTTAEMOE  TOIUIMBO.  DJIEMEHTHBIA  COCTaB 10
TEOPUH TOPEHHUS. TOIIMBa.  HeTpaaMIIMOHHBIE  SHEPrOPECYpCHI.

OcHoBHI Teopuu ropeHus. Pacuer 00beMOB Bo3ayxa
Y TIPOJIYKTOB CrOpaHUsl.

2 | Tomounsie ycTpoicTBa. | Knaccudukamus METONOB CKHTaHHWs TOIUIMBA. 14

Opranu3zanus npoieccoB | Croessle, KaMepHBbIE, BHUXPEBbIE TONKH.
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TOpEHHUS. KOHCTpyKIIMM TONOK pAa3JIMYHOIO HAa3HAYCHUS.
PexxumHble XapaktepucTUku paboTel. ['openue
TOIJIMBA B «TOJICTOM» ciioe. OCOOEHHOCTH PabOThI
TOMOK TPU CKHUTAaHUHM Ta3000pa3sHOrO M KHJIKOTO
TOILINBA.
TemnoBoi Oananc, | TeroBoil 6anaHc KOTENBHOTO arperara, BIUSHHE
TEIUIOBOM pacuer | peKUMHBIX XapaKTEPUCTHUK paboThI Ha
KOTEJIbHOTO arperara. COCTAaBJISIOIIME TEIJIOBOT'O Oananca.
PaguanoHHble TOBEPXHOCTH HAarpeBa, pacyer 14
Ter1000MeHa B TOIKaXx. KonBekTuBHbIE
IIOBEPXHOCTU Harpesa, pacueT TeII000MeHa B HUX,
SKOHOMaM3ephl.
BHyTpuKOTIOBBIE u | Hupkynanus ©  rugpoavMHaMMKa IApoBBIX U
HEraTUBHBIE MPOLECCHl B | BOJOrpeHbIX KomioB. Cemapauus mapa, BOJO-
KOTJIAX. cojeBoi OasaHc KoTia, npoayBka. Kopposus 10
[IOBEPXHOCTEH HarpeBa. 3arps3HEHHE U 30JI0BOM
W3HOC IOBEPXHOCTEN HarpeBa.
AbspoauHamuka Ilenp w® 3amaum a’pOJAMHAMMYECKOIO pacuyera
KOTEJIBHBIX arperaroB KOTEJIbHBIX arperaros. Metonuka u
MIOCJIEZI0BATENbHOCTh pacyeTa. OMiopa JaBICHUM
a’poauHaMuueckoro  tpakra. [logbGop  Tsro- 12
IyTbeBOrO0  000pyAOBaHUA. A’pOAMHAMHUYECKUE
PEKUMBI pabOThI ABIMOBOM, HEraTUBHBIE MTPOLIECCHI
B HEU.
HcTounuku TernoTsl | LleHTpann3oBaHHbBIE M aBTOHOMHBIE  CHUCTEMBI
CUCTEM TeriocHaOkeHuss. CTpyKTypHas cxema CHCTEMBbI
TEIIOCHA0KEHUSL. TEIUIOCHA0XKEHUs,  XapaKTEepUCTHKAa  HArpy3o0kK 9
TomnuBHOE X03SHUCTBO. ororienus, BenTwrainuu, ['BC. TommBHOe
XO35HCTBO.
Tennossle cxembl | Knaccugukanus temnossix cxem TI'Y, ocHOBHOE U
TEIIOr€HEPUPYIOLINX BCIIOMoraTenpHoe  oOopynoBaHue.  TemsoBble
YCTaHOBOK, pacyer. CXEMBI OTOIIMTENIBHOM, OTOIUTENILHO-
MIPOU3BOACTBEHHON M Ipou3BojacTBeHHOM TI'Y. 9
Merononoruss M IOCIEIOBAaTEIbHOCTh pacyeTa.
Bei6op OCHOBHOT'O U BCIIOMOTaTEJILHOTO
o0opynoBaHus. Pacuer pe;kuMoB ero paboThI.
BoponoarorosurenbHble | XapaKTEPUCTUKH KadyecTBa BOJABI Il MCTOYHUKOB
yctaHoBku TT'Y. TEIUIOTHl U CcHUCTeM TeriocHaOxkeHus. JKecTKoCTh
BOJIbI, €MHUIIBI W3MEPEHUs, BIMSHUE Ha PabOTy
TEIUIOTEXHUYECKOTO  O0OpyIOBaHUS,  METOMAbI 9
YMSATYEHUsI BOABI, OOOCHOBaHHME M KPUTEPUHU
BBIOOpa MeToJa XHMMBOJI00OpaboTku. Jleadparus.
Pacuer ycranoBok XBO.
TexHuko- l'omomoit rtpadux paborer TI'Y. Omnpenenenue
HYKOHOMUYECKHUE COCTaBIAIIOIIMX  TOAOBBIX  BKCIUIyaTallMOHHBIX
MTOKa3aTelH, 3arpar, qucia 4acoB HCIIOJIb30BAHMS
sHEeprocOepexeHue, YCTaHOBJICHHOU MOIIHOCTH, ce0eCTOMMOCTH
OXpaHa  OKpYXarolleu | TeruioBo  sHepruv. CHMKEHHME — 3aTpar  Ha 9
Cpebl. BBIpAaOOTKY TEIMJIOBOI SHepruu. BpeaHbie BHIOPOCH

nu croku ot TI'Y. Pacuer 00beMOB BpeaHBIX
BbIOpocoB, I1JIK, TokcuuHas KpaTHOCTb, (POHOBBIE
KOHIICHTPAILlMM, CyMMapHasi TOKCHYHAsi KPaTHOCTb.
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MeTopl TOAABICHUS YMUCCHU BPEIHBIX BHIOPOCOB.

PaccemBanme  BpemHBIX  BBIOPOCOB  JILIMOBOI
TpyOOIi.

5.5.2. 3aounas ¢popma obyuenus:

Ne HaumenoBanue paszaena Koz-s0

i JMCIMILTHHB (MOJTyIs) Coneprxanne paboThI akajs.

94acoB

1 | TomuBHO- TOmIMBHO-9HEPIETUYECKUE PECYPChl, TOTUIMBHO- 24
DHEPreTHYECKUE OHEPreTHYCCKUIA OaJtaHc. Opranudeckoe
pECYpCHI. OCHOBBI | HCKOTIAEMOE  TOILUIMBO.  ODJIEMCHTHBIA  COCTaB
TEOPUU TOPCHHSI. TOIUIMBA.  HeTpagWnMoHHBIE  DHEPrOPECYpPCHI.

OcHoBbl Teopuu ropenus. Pacuer 06beMoB Bo3ayxa
Y TIPOAYKTOB CTOPAHUSI.

2 | Tonounsie yctpoiicTBa. | Knaccudukamuss MeTONOB CXKUTaHUA TOIUIMBA. 24
Opranuzanus nponeccos | CiioeBsle, KaMepHBbIE, BUXPEBbBIE TOIKHU.
TOpEHUS. KoHCTpyKIIuM TOMOK pPa3IMYHOTO Ha3HAYEHUS.

Pexxumuble xapaktepuctuku pabotel. ['openue
TOIUTMBA B «TOJICTOM» cyioe. OcoOeHHOCTH pabOoThI
TOTIOK TPU CKUTAHHH Ta3000pa3HOTO U KHIKOTO
TOILJIMBA.

3 | TemmoBoit Oamanc, | TerumoBolt OanaHC KOTENBHOTO arperara, BIIHSHHE 26
TEILJIOBOM pacder | pe>KUMHBIX XapaKTePUCTHK paboTHI Ha
KOTEJILHOTO arperara. COCTaBIISIOIINE TEIIOBOTO Oananca.

PanuanonHbie TOBEPXHOCTH HArpeBa, pacyeT
TerooOMeHa B TOIIKaX. KoHBEeKTHBHBIE
MOBEPXHOCTH HArpeBa, pacyeT TeII000MeHa B HHUX,
YKOHOMaM3ephl.

4 | BHyTpUKOTIIOBEIC u | Hupkynauus ¥  THAPOJWHAMHUKA IAPOBBIX U 24
HETraTHUBHBIE MPOIECCHl B | BOJOTPEWHbIX KOTiOB. Cemapamnus mapa, BOJO-
KOTJax. coyeBoil OamaHc KoTia, mnponayBka. Kopposus

MOBEPXHOCTEH HarpeBa. 3arps3HEHHE W 30JI0BOM
M3HOC ITOBEPXHOCTEN Harpesa.

5 | AsponuHamuka lenp u 3amayn  a’pOJWHAMHUYECKOTO pacueTa 24

KOTEJIBHBIX arperaTtoB KOTEJIbHBIX arperaros. Meronauka u
MOCNIEAOBATENBHOCTh pacyera. JMiopa JaBICHHIM
a’pOJIMHAMHUYECKOTO  Tpakrta. [logbop  TATO-
IyTheBOTO  000pyAOBaHUA. AdIPOAMHAMHYECKUE
PSKHUMBI pa0dOTHI IBIMOBOM, HETAaTHBHBIC TIPOIECCHI
B HEl.

6 | McTtounuku TernoTel | [[eHTpai30BaHHbIE H  aBTOHOMHBIE  CHUCTEMBI 24
CUCTEM TeruiocHabxkeHuss. CTpPyKTypHas cxema CHCTEMBI
TEIJIOCHAOKEHHS. TEIUIOCHAOXKEHHUS,  XapaKTePUCTHKAa  Harpy3o0K
TomnuBHOE X035IHCTBO. ororreHus, Bentwrinuu, ['BC. TommmBHOE

XO3SMUCTBO.

7 | TennoBble cxemsl | Knaccudukanus rernossix cxem TI'Y, ocHOBHOE 1 24
TEIIOTCHEPUPYIONITUX BCIIOMOTaTeNlbHOe  o0opymoBaHue.  TeruioBbIe
YCTaHOBOK, pacyer. CXEMBI OTOIMTEIILHOM, OTOIHUTEILHO-

MPOU3BOACTBEHHOW © mpousBojcTBeHHOH TI'Y.
MeToomoruss U TMOCIENOBATEIBLHOCTh pacyera.
Br16op OCHOBHOT'O u BCIIOMOTaTEIIbHOTO
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obopynoBanus. Pacuer pexxuMoB ero paboThl.

8 | BomomoaroroBuTenbHbIE
yctaHoBku TT'Y.

XapakTepUCTUKH KadyeCcTBa BOJBI JJIsi UCTOYHUKOB
TEIUIOTHl M CHCTEM TeEIUIOCHAOkeHus. JKecTKoCTh
BOJIBI, CIMHUIIBI M3MEPEHHUS, BIUSHUE Ha paboTy
TEIUIOTEXHUYECKOIO obopyioBaHus, METO/IbI
YMSTUEHUS. BOJbI, OOOCHOBaHWE W KPUTEPUHU
BBIOOpa MeToJa XHMMBOJI000paboTku. Jleadparus.
Pacuyer ycranoBok XBO.

24

9 | TexHuko-
YKOHOMUYECKHUE
noKa3arte’,
SHEprocOepeKeHue,
OXpaHa  OKpYyKaromieu
CpEIIBI.

I'omoBoit rtpadux pabdorer TI'Y. Omnpenenenue
COCTaBISIIOLIMX  TOAOBBIX  BKCIUIyaTallMOHHBIX
3arpar, yucia 4acoB UCIIOJIb30BaHUs
YCTaHOBJIEHHOMN MOIIIHOCTH, ce0eCTOMMOCTH
temioBol  sHepruu.  CHMIKEHUE  3arpar Ha
BBIPAOOTKY TEIJIOBOI SHEeprun. BpeaHbie BEIOPOCH
u croku ot TI'Y. Pacuer 00beMOB BpeaHBIX
BbIOpocoB, IIJIK, Toxcuunas kpaTHOCTb, (POHOBBIE
KOHIIEHTpAllUM, CyMMAapHasi TOKCHUYHAsi KPATHOCTb.
MeTo/1pl 1OAaBIIEHUS] SMUCCUH BPEIHBIX BEIOPOCOB.
PaccemBanue  BpeaHbIX  BBIOPOCOB  JILIMOBOI
TpYyOOId.

24

6. IlepevyeHb y4eOHO-METOAUYECKOT0 00ecneYeHN s IJI CAMOCTOSTEIbHOI padoThI
00y4YaIUXCs M0 JUCHUILINHE (MOIYJII0)

B camocrositensHOM paboTe MCHONMB3YIOTCS yueOHbIE MaTepUaibl, YKa3aHHBIE B pa3jiele §,

7. MOH] O1LIEHOYHBIX CPEACTB /sl IPOBeIeHUsI MPOMEKYTOYHOH aTTecTAlNU

00yYaIOUIMXCS MO TUCHUILINHE (MOILYJII0)

7.1. Ilepeuenv kommnemeHyuti ¢ YKasamuem >manog ux ¢opmuposanus 6 npoyecce
0Cc80€eHUsl 0OPA3068AMENbHOU NPOSPAMMbL

Ha npumepe ounotl popmer 06yuenus

Koz Otanbl GopMUpPOBaHUS KOMIETEHINH (pa3aesbl TEOPETHIECKOTo 00yueHus)™*
KOMIIETCHIIUU
1o ProC 1 2 3 4 5 6 ! 8 °
TK-1 + + + + + + + +
TIK-3 + + + + + + +
I1K-13 + + + + + + + +
T1IK-15 + + + + + +
I1K-17 + + + +

7.2. Onucanue nokazameieil u Kpumepuee OyeHusarusl Komnemeuuuﬁ HA pAa3udHblX omanax ux
qbopmupoeaHuﬂ, onucarue wKajl OoyeHuearusl
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7.2.1.  Onucanue noxazamenei u popm oyeHuBanUsi KOMnemeHyui
dopma OlIEHUBAHUS
° Texymuii KOHTPOJIb [IpomexxyTouHas -
= ITokasarenu arrecTaiys g = E
=l OCBOCHUSA E o “ = % § =
| E5c |5E5E(282g 5| 8| B58
E IoKas3aTeist 5 8 Lg % E g E % § S 5 ® 5 § % %
S | ocsoeHus) &“%a SR @&\gg g 2 © © z
= O [t} 2 22al PeeR F M ©
o k& < m = (=
< B =
1 2 3 4 5 6 7 8
IIK-1 31 + + +
V1 + +
H1 + + +
TIK-3 32 ¥ n T
V2 + + +
H2 + + +
1K-13 33 + + + +
V3 + + +
H3 + + +
1K-15 34 + + + +
V4 + + + +
H4 + + + +
MK-17 35 + + +
V5 + + +
HS5 + + +
UTOIrO + + + + + +

7.2.2. Onucanue wkanwl u Kpumepues oyeHusanus O NPOBEOeHUsi NPOMENCYMOYHOU

ammecmayuy  06yuaOWuUxcs no oucyuniune (mooymio) 6 gopme Oxzamenal
Jugpepunyuposannoco 3auema

OueHka
Kon [ToporoBeiii ypoBeHb|  YTIIyOJICHHBIN IIponBUHYTEIN YPOBEHb
noKasartens WQ» OCBOCHHS YPOBEHBb OCBOCHUS OCBOCHHS
OLCHWBAHMS | (HEeyHOBICTB.) «3» «d» «5»
(ymoBnersop.) (xoporio) (OTIHYHO)
Oo6yuaromuiics  He|Teopermueckoe OOyuatomuiics OO0yuaromuiics TIIyOOKO
3HaeT HOPMAaTHBHO-|COAEpPKaHHE Kypca|TBepAO 3HAET|H MIPOYHO YCBOMI
TEXHUUYECKUE OCBOCHO YaCTHYHO, HOPMATHUBHO- MIPOTrpaMMHBIN
JOKYMEHTBHI, He|oOy4aromuics TEXHUYECKHUE MaTepHal, 3HaeT
3HAaeT METOJMKY B|MyTaeTcsl B HOPMaxX|IOKyMEHTHI,  3HAET|HOPMATHUBHO-
31 o0nacTtu TEXHUYECKOH METOAMKY pacyera B|TEXHHYECKHUE
TEIUIOreHEPUPYIOLIH | IOKYMEHTALN! B|oOJiacTH JOKYMEHTHI, 3HaeT
X YCTaHOBOK. obnactu TEIUIOTEHEPUPYIOMN |METOANKY pacdyera B
TEIUIOT€HEPHUPYIOIIH [X YCTAHOBOK. obmactu
X YCTaHOBOK. TETIOTEHEPUPYIOLINX
YCTaHOBOK.
Obyuatomuiicss He|llpy  otBere  Ha|OOywaromuiics 3HaeT|OOyyaromuics 3HAeT
32 3HAeT NpaBUJIa|IOCTaBICHHBIH npaBuiIa mnpaBuwia  opOpMIICHHS
o opMIICHHUS BOIIPOC ohopMIIeHUS CTPOUTEITHHBIX
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CTPOUTENHHBIX oOyJatomnuiics CTPOUTENBHBIX yepTexeid B  obmacTu
YepTexen, B|IOITyCKaeT gepTekel, B 00JIaCTH|TEIUIOT€HEPUPYIOIINX
obnacTtu HETOYHOCTH, TEIUIOTEHEPUPYIOLIN |YCTAHOBOK, YETKO |
TEIUIOTeHEPUPYIOLIH [CBS3aHHBIE C|X yCTAaHOBOK, HO|YBEpPEHHO OTBEYaeT Ha
X YCTaHOBOK, MMeeT|o(opmieHrneM UMEeT 3aTpyTHEHWsI|BOIPOCHL.
3aTpyIHEHHS  MPHU|CTPOUTEIBHBIX npu  OTBETe  Ha
OTBETE Ha|uepTexell B 00JacTH|IOCTaBICHHBIN
MTOCTaBIICHHBIN TEIUIOTeHEPHUPYIOIIIH |BOIIPOC
BOIIPOC X YCTaHOBOK..
Obyuaromuiicss  He|Teopernueckoe [IpenycmoTtpennsle |Bce mpemycMOTpeHHbIE
3HaEeT COCpXKAHUE Kypca|[lporpaMmoi MporpaMMoN  3aJaHus
OCHOBHBIX OCBOCHO YacCTHYHO,/00yueHHs y4cOHBbIC|BBIIIOJIHEHBI, KadeCTBO
OTEYECTBEHHBIX  HM|HO TpOOENbl  He|3aJaHHs BHIIIOTHEHBI,|UX BBITIOJTHCHHSI
3apyOeKHBIX HOCSIT Ka4ecTBO WX|OIIEHEHO YHUCIIOM
TOCTHKECHUN B|CYIIIECTBEHHOTO BEITIOJTHEHHS OamioB, OMM3KUM K
obnacTtu XapakxTepa, JIOCTaTOYHO MaKCUMalbHOMY, 3HAeT
HOPMHUpPOBaHUS  W|HAOIIOHAIOTCA BEICOKOE, 3HAET|U IIOHUMAET
3 MOJIETTUPOBAHUS HapyIIeHus OCHOBHBIE OCHOBHBIC
nmapamMeTpoB JJOIT'M4YE€CKOHU OTCUYCCTBCHHBIC H|OTCUYECCTBCHHBIC u
MOCJIEJOBATENIFHOCT (3apyOeKHbIE 3apyOeKHbIE
U B  U3JIOXKCHHUH|JOCTHKCHUS B|IOCTMXKEHHs B o0xacTu
MPOTrPaMMHOTO obnactu HOPMHPOBAHUS u
Marepuala B|HOPMHUPOBaHUs H|MOJEIUPOBAHUS
obnactu MOJICTTHPOBAHHS rapaMeTpoB
HOPMHUPOBaHUS  H|apaMeTpoOB
MOJICJIUPOBAHHUS
rapaMeTpoB
Oo6yuarommuiics OOyuaromuiics Oobyuarommiics Teoperuueckoe
JIOTTyCKaeT uMeer 3HaHUsI| TBEPJIO 3HAET|coJiepKaHue Kypca
CYIIIECTBEHHBIE TOJIBKO ~ OCHOBHOTO|MaTepHal, TPaMOTHO|OCBOEHO MOJTHOCTHIO,
OmMOKU, HE MOXET|Marepwaja, HO HEH TI0  CYIIECTBY|CBOOOJHO CHpPAaBISETCS C
YBSI3bIBATh TEOPHWIO|YCBOMII €T0 JIeTallel, u3naraer ero, He|3aJadaMH, BOPOCAMH U
C TMPaKTHUKOHW, HelecTh MPOOENbl  B|IOIyCKas JIPYTHUMUA BHJIAMHU
3HaeT OCHOBHBIX|3HaHHSIX CYIIECTBEHHBIX MPUMEHEHUsI  3HAHWIA;
34 IIpaBUII odopmiieHus HETOYHOCTEH B|UCIIOJIB3YET B  OTBETE
odopmienus OTYETOB MO|OTBETE Ha BOIPOC,|JOTOTHUTEILHBIN
OTYETOB T10|BBITIOJTHEHHBIM 3HaeT OCHOBHBIX|MaTEpHall, CBSI3aHHBIN C
BBITIOJTHEHHBIM pabotam npaBuil oQopMIiIeHus | TpaBUiIaMu 0GOPMIICHHS
paboram OTYETOB I0|OTYETOB 1o
BBITIOJTHEHHBIM BBITIOJTHEHHBIM paboTam
paboTtam B obnactu
TETUIOTEHEPHPYIOIIHX
YCTaHOBOK.
Oo6yuaromuiics  He|Teopermueckoe OOyuatomuiics OOyJaromuiicss 9eTKO |
3HAeT 3HAYMTENILHOU|COIepIKaHNe Kypca|TBepIo 3HAET|JIOTMYECKH CTPOHHO €ero
4acTH OCBOCHO YaCTHYHO, MaTepHall, IPaMOTHO|H3JIaraeT, yMeeT TECHO
MIPOTPaMMHOI0 HO 1mpobensl HeW MO  CYIIECTBY|YBSI3bIBaTH TEOPHIO C
Marepuana, HOCSIT W3JaraeT ero, He|IPaKTUKOM, HCIIONb3yeT
JOTyCKaeT CYLIECTBEHHOT'O JIoITycKast B OTBETE Marepual u3
35 CYIIECTBEHHbIE XapakxTepa, CYLIECTBEHHBIX JIOTIOJTHUTEITBHOM
omKOKY B OTBETE Ha|HAOIIOJAr0TCS HETOYHOCTEH B|JIUTEPATYPHI, 4EeTKO
[IOCTaBJIEHHBIN HapyLICHUs OTBETE Ha BOMPOC,|GOpMyIHpyeT  METOJbI
BONPOC, HE 3HAET|IIOTUYECKOU 3HAEeT METOBI| IPOBEPKH
OCHOBHBIX METOJIOB|IIOCIIEZIOBATEIHHOCT |IPOBEPKU o0opymoBaHUs B
MIPOBEPKHU U B  U3JI0KCHUH|0OOPYITOBAHUS B|oOMacTH
000pyAOBaHHS B|IIPOrPaMMHOTO obnactu TETIOTEHEPUPYIOIIHX
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obiacTu
TeIIOTCHEPUP YLLK
X YCTaHOBOK.

Mmarepuana, c
3aTPYAHCHUAMH
3HAEeT METO/BI
MPOBEPKU
obopymoBaHUs B
obnactu
TEIIOTEHEPUPYIOLIH

X YCTaHOBOK.

TEIUIOTeHEPHPYIOIIN
X YCTaHOBOK.

YCTaHOBOK.

7.2.3. Onucanue wkanvl u Kpumepued oyeHUBaHUs Oisi NPOBEOEHUs. NPOMEHNCYMOYHOU
ammecmayuu  odOyyaowuxcia no oucyuniuxe (Mooymo) 6 Gopme 3awumol Kypcosoi
pabomvi/npoexma

Onenka
Kon [Toporossii YriyOaeHnsrit [IponBUHYTHIH YPOBEHb
MOKa3aTeJIs Q2Q» YPOBEHb OCBOCHHS | YPOBEHb OCBOCHHUS OCBOCHHS
OLICHUBAHUA |  (HEYIOBJIETB.) «3» «4» «5»
(ynoBneTBop.) (xoporo) (oTmm9HO)
V1 O6yuatomuiicst He | OOyuatomuiicst He | OOywarommiics | OOyJaromuiicss yBepeHHO
yMeeT paboTaTh C |yBepeHHO paboTaeT| yMmeeT paboTaTh ¢ | paboTaeT C HOPMAaTHBHOM
HOPMAaTUBHOU C HOPMAaTHUBHOU HOPMAaTHUBHOU JOKyMEHTAaIUeH,
JIOKYMEHTalUuEH, JIOKYMEHTalUEH, JIOKYMEHTallUEH, METOIUYECKON H
METOANYECKOW M | METOAMYECKOM M | METOIMYECKOHM M |CIPABOYHOM JIUTEPATYypOU,
CIIPaBOYHOI CIIPaBOYHOMN CIIPAaBOYHOMU B obnactu
JIUTEPATYPOH, B JIUTEPATYPOH, B JIUTEPATYPOU, B TEIUIONCHEPUPYIOLIUX
00JTaCTH KOTEIbHBIX obnactu o0macTu YCTaHOBOK
YCTaHOBOK TETIOT€HEPHUPYIOL] | TETIOT €HEPHPYIOIT
UX YCTAaHOBOK UX YCTAaHOBOK
H1 OOyuaromuiics He OO0yyvarommuiics OOyuaromuiics OOyyvaromuiicss IMeeT
MOXKET MPUMEHUTH UMeeT He YBEPEHHO yBEpEHHbIE HaBBIKH IPU
HOPMAaTHUBHYIO 6a3y JIOCTaTOYHO UCTIONB3YEeT UCIIOJIb30BaHUU
JUIs1 00OCHOBaHMUS HaBBIKOB HOPMAaTUBHYIO 0a3y HOPMAaTHUBHBIX
TPUHATBIX HNPUMEHEHUS JU1st 000CHOBAHHMS JOKyMEHTOB
MPOEKTHBIX HOPMAaTUBHOH 0a3bl MPUHSTHIX OTEYECTBEHHBIX U
peleHnid Ipu JUIs1 00OCHOBaHHUSI MPOEKTHBIX 3apyOeKHBIX IS
pa3paboTke cxem, TPUHSATHIX penIeHui npu 000CHOBAHUS MPUHSTHIX
B 00JacTH MIPOEKTHBIX pa3paboTKe cxeM, B | IPOSKTHBIX PEHICHUH IPH
TEIJIOTCHEPUP YOI peleHu npu obactu pa3paboTKe cxeM, B
UX YCTAaHOBOK | pa3pabOTKe CXeM, B | TEIUIOTCHEPUPYIOLI obnactu
obnactu UX YCTaHOBOK TETIOTeHEPUPYIOIIHX
TETIOTEHEPHPYIOII YCTaHOBOK
UX YCTAaHOBOK
v2 OOyuatomuiicss He|OOyuatomuiicss He|OOyyaromuics OOyuaromuiicsi yBEpeHHO
yMeeT BBIOMPATH|yBEPEHHO yMEET BBIOMPATH BEIOMpAET IIPOEKTHO-
MPOEKTHO-PabOYYIO (BEIOMpaET MIPOEKTHO-pabouyIo [pabouylo JTOKYMEHTAIHIO
JOKYMEHTAIMIO IJIsI|TIPOEKTHO-Pad0uyI0 |JOKYMEHTAMIO US|l pacyeToB B OOJNACTH
pacueToB B 00JIACTH|JOKYMEHTAIHIO JIJIs|PACYETOB B OOJIACTH |TEILIOTCHEPUPYIOINX
TETIOTEHEPHUPYION |[pacueToB B 00JIACTH|TETNIOTEHEPHPYION [yCTAaHOBOK
UX YCTAaHOBOK TEIUIOTEHEPUPYIOLI |[UX YCTAaHOBOK
UX YCTAaHOBOK
H2 OOyuvaromuiics He|OOyuaromuiics  B|OOyuaronuiics OOyyaromuiics yBEPEHHO
BJaJieeT NpaBUIAMH|LEIIOM BJIaJICET|TOCTATOYHO BJaJeeT MpaBUIaMHU
pa3MeIeHus HpaBUIaMHU XOpOILIO  BJIaJEeT|IPOCKTUPOBAHUS B
IPOEKTHPYEMbIX  |pa3MeIleHHS MpaBHJIaMU obmacti
3JIEMEHTOB B|IPOEKTHPYEMBIX  [pa3MeIIeHHUs TEIUIOTEHEPUPYIOLIIX
obmactu 3JIEMEHTOB B|IPOCKTHPYEMBIX  |YCTAaHOBOK,  4E€TKO U
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TEIUIOTeHEPHUPYIOI] (00JacTu 3JIEMEHTOB B|yBEpEeHHO MOJIB3YETCS
WX YCTaHOBOK. He|remmorenepupyromn |o0mactu TaOIUIIaMU,
BJaJiceT HaBBIKAMH|UX YCTaHOBOK. He|Temnorenepupylomnl |auarpaMmmamu,
MOJIb30BAHUS JOCTaTOYHO ux YCTaHOBOK, |HOMOTpPaMMaMH
pacdeTHBIX TaOJUIL,[XOPOMIO  BIIAJCET|BIANEeT HAaBBIKAMHU
auarpamm, HaBBIKAMHU MOJIb30BAHUS
HOMOTPaMM MOJIb30BaAHUS JOKYMEHTaMH IS
pacdeTHBIMU WX IPOCKTHPOBAHUS
TaOJIUIIAMU,
JuarpaMMamH,
HOMOTpaMMaMH
OOyuvaromuiicss  ¢|BOJIBITMHCTBO OOyuaromuiics OO0yyaromuiics CBOOOIHO
OONbIIMMU NPEIYCMOTPEHHBIX |MPaBHUIIBHO CHpaBisgeTcsl C 3aJavdamu,
3aTpyTHEHUSIMH MPOTPaMMOi MIPUMEHSET BOIPOCAMH H  JPYTUMH
BBITIOTHSIET 3aaHuit TEOpETHIECKHE BUJIAMH MIPUMEHEHUS
MPaKTUYECKUE BBITIOJIHEHO, HO B|MOJOXKEHUS NpU|3HaHWH,  TpUYeM  He
paboThl, HE yMeeT|HuX AMEIOTCS | pellIeHAN 3aTpyIOHIETCS C OTBETOM
BEIOHPATH OIINOKH, TIPH | [TPAKTHIECKUAX npu BUJION3MEHEHUHT
UHPOpMAIHIO, OTBETE HA|BOIPOCOB W 3ajad,|3aJaHHH, MPaBUIBHO
HEOOXOMUMYIO  JUISI|IOCTaBJICHHBIH BIIaJiceT 00OCHOBBIBACT MPUHSITOE
MIPOBEICHUS BOTIPOC HE0OXOTUMBIMU pelieHne, YBEpPEHHO U
V3 KOHKPETHBIX oOyyaromuiics HaBBIKAMU H[4eTKO BEIOMpaeT
pacueToB B 001aCTH|I0ITyCKaET npueMaMu uX |[UHQOPMAIHIO,
TETUIOTeHEPHUPYIOIl |HETOYHOCTH, C|BBITIOJTHEHUS], YMEET|HEOOXOTUMYIO JUTS
WX YCTaHOBOK 3aTpyTHEHHUSIMH BBIOWpATh MPOBEJEHNUS] KOHKPETHBIX
BBIOUpaeT UHQOpPMAITHIO, pacuetoB B  objactu
nH(POPMAITHIO, HEOOXOUMYIO JUISI|TETUIOTEHEPUPYIOLITIX
HEOOXOUMYIO IS [TIPOBEACHUS YCTaHOBOK
MIPOBEICHUSI KOHKPETHBIX
KOHKPETHBIX pacueToB B o0nacTH
pacdeToB B 0OJACTH|TEIUIOT€HEPHPYFOIIL
TEIUIOTEHEPHUPYION] |[UX YCTAHOBOK
UX YCTAaHOBOK
BonpmumHCcTBO BonpmmHcTBO Bce Bce npenycmoTpeHHbIe
NPEAYCMOTPEHHBIX | MPEAYCMOTPEHHBIX | PEYCMOTPEHHBIE | MPOTPaMMOi 3a1aHus
MpOTrpaMMoit MpOrpaMmoit MPOTpaMMoit BBIIIOJIHEHBI, KAYECTBO UX
00y4JeHUs y4eOHBIX 3a/laHui 0o0ydeHust ydeOHbIe | BBITIOJTHEHHS OIIEHEHO
3aaHuN HE BBIIOJIHEHO, HO B 3aJaHus YHCJIOM OaJJIOB, OJIM3KHUM
BBITIOJTHEHO, HUX UMEIOTCS BBITTOJTHEHEI, K MaKCUMaJbHOMY,
Ka4eCcTBO UX OITMOKU, MOXKET KauecTBO UX MIPUMEHSET TOTYICHHYIO
BBITOJIHEHUS MPUMEHHUTH BBITIOJTHEHHUS UHPOPMALIMIO TIPH
H3 OIIEHEHO YHUCIIOM MOJTYYEeHHYIO JOCTaTOYHO MPOEKTHPOBAHNH, B
0asutoB, OMM3KUM K | MH(OpMAIHIO pU BBICOKOE, oOmactu
MHUHMMAJILHOMY, HE | IPOEKTUPOBAHHH, B NpUMEHSIET TETIOTEHEPUPYIOLINX
MpPUMEHSIET obnactu MOJTYYEHHYIO YCTaHOBOK
MOJTY4YEeHHYIO TETUIOTEHEPUPYIONT | HHPOPMALIUIO TIPH
MH(QOPMALUIO ITPH UX YCTAaHOBOK | IPOEKTHUPOBAHUH, B
MIPOEKTHPOBAHUH, B obnactu
obmactu TETUIOTCHEPUPYIOIIT
TEIUIOTeHEPUPYIOLI] HX YCTaHOBOK
UX YCTAaHOBOK
He chopmuporansr|[[lpy  orBere  Ha|Bce [IpaBusHO 000CHOBBIBAECT
OOJBLIMHCTBO MOCTaBJICHHBIH MPEeSYCMOTPEHHBIE |IPUHSTOE pelieHue;
Y4 MPETyCMOTPEHHBIX |BOTIPOC IPOrpPaMMOi aHANM3HUPYEeT MOTyYeHHbBIE
MIPOTPaMMO obOydJaroruiics 00ydeHUS y4eOHBIC|pe3ybTaThl;  IPOSBISICT
o0yyeHns1 y4eOHBIX |IOMyCKaeT 3aJaHus CaMOCTOSITETIbHOCTD  TIPH
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3aaHui HE|HEeTOYHOCTH, BBITIOJTHEHBI, BBITIOJTHCHUU 3a/1aHNH,
BBITIOJTHEHO, HE|HEeI0OCTaTOYHO Ka4ecTBO ux|ymeeT MPaBHILHO
yMeeT  MpPaBUJIBHO|MIPAaBUIbHBIC BBITIOJIHEHHS OoQOpPMIIATE  TOITy4EHHBIE
oQopMIIITH (bopMynHUpoBKH, JOCTaTOYHO pe3yibTaThl, B 00OJacTu
HOJTyYCHHBIE UMeeT BBICOKOE, yMeeT|TeIUIOTeHEPUPYIOLIHX
pe3yibTaTHl, B(3aTpyIHEHHS, IPH|IPABHIEHO YCTaHOBOK
obmactu odopmieHuH oopMIATH
TETIIIOT€HEPHUPYION |ITOTYIEeHHBIX MIOJTyYeHHBIE
UX YCTaHOBOK pe3yIbTaTHI, B|pe3yJIbTaTHI, B

obnactu o0macTtu

TETIOT€HEPHUPYIOI |TEIIOr€HEPHPYIOIT

UX YCTaHOBOK UX YCTaHOBOK
BonbmuHCcTBO BonbmmnaCcTBO Bce Bce MPELYCMOTPEHHBIE
IPETyCMOTPEHHBIX |[IPEAYCMOTPEHHBIX |[IPEAYCMOTPEHHBIE |[TPOTrpaMMOii 3a1aHAs
MpOrpamMmoi MporpamMmou porpaMmoit BBIIIOJIHEHBI, KAa4€CTBO HX
o0y4yeHus1 y4eOHBIX |3aaHUH o0y4yeHns1 yueOHBIE|BBITOTHEHNUS OIICHEHO
3aaHui HE|BBIIIOJTHEHO, HO B|3aJaHUS quciIoM 0auioB, OJIM3KUM
BBITIOJTHEHO, HHUX MMEIOTCSI | BBITIOTHEHEL, K MaKCHMaJIbHOMY,
Ka4ecTBO uX|omKHOKH, C TPYIOB|Ka4eCTBO UX|[IpUMEHAET TpaBWia H
BBITIOJTHEHHS MOXET TNPUMEHUTb|BHIOIHEHHS TpeOoBaHUs K

4 OLICHEHO  YHCJIOM|IIpaBHiIa JULSI| TOCTaTOYHO opopmnennto  pabor, B
OayioB, OMM3KUM K|o(opMIICHUS BBICOKOE, obnactu
MUHHMAJIEHOMY, He|[paOOThl B OOJIACTH|IPUMEHSET MPaBUIIa|TeIIOTeHEPUPYIOIIUX
UMEeT HAaBBIKOB B|TCIIOTEHEPHUPYIONI M TpeOOBaHHWSA  K|yCTAaHOBOK
NPUMEHEHUH UX YCTaHOBOK o(hopMIICHUIO
paBuII pabor, B obnactu
oopmneHust TETIOT eHEPHUPYIOII]
paboTel B obOnacTu WX YCTaHOBOK
TETIOTEHEPHPYIOII
UX YCTAaHOBOK
OO0yyvaromuiics c|bonpmmHCcTBO OOyuaromuiics OO0yyvarommuiics
0ONBIINMH NPEIYCMOTPEHHBIX |PaBUIILHO aHAM3UPYET TOITyYEHHBIE
3aTpyJHEHHSIMHU pOrpamMMoi PUMEHSIET pe3yNbTaThl;  MPOSBIISET
BBITIOJTHSCT 3aJaHuH TEOPETUYECKHE CaMOCTOSITETIBHOCTh  TIPH
NPaKTUIECKUE BBITIOJTHEHO, HO B|IOJOXKEHUS MPY|BBITIOJTHEHUH 3aJIaHui,
paboThI, HUX HUMEIOTCSI |pelICHUH YETKO u YBEPEHHO
HEOOXOMMBIE OIMOKH, TIPH | [TPAKTHIECKUAX BEIOMpaeT WH(OpPMAIHIO,
NPaKTUYECKUE OTBETE Ha|BOIPOCOB H 3ajay, He00X0IUMYIO JUIst
KOMIIETCHIIMY  HEe|NOCTaBJICHHBIH BIIaJiceT MpOBEpKH  00OPYIOBaAHUS
c(OpMHUPOBaHbI, HE|BOIPOC HEOOXOAUMBIMU u TEXHOJIOTHYECKOTO
yMeeT BbIOHpaTh| O0yUaronuiics HaBBIKAMU nlobecnieueHusi, B 00JIACTH
UHPOpMAITHIO, JIOITyCKaeT pHeMaMu WX |TETIIOTeHEPUPYIOIINX
Vs HEOOXOIUMYIO JUISI[HETOYHOCTH, BBITOJIHEHHS, YCTaHOBOK

IPOBEPKU HEIOCTATOYHO BbIOMpaeT
o0opy/lOBaHUS  U|TPaBHIbHBIC nHpOpMAITHIO,
TEXHOJIOTHYECKOTO |(QOPMYIMPOBKH,  C|HEOOXOMUMYIO JUIS
oOecrieyeHus, B|TPYZIOM  BBIOMpAET|IPOBEPKU
obnacti UHPOpMAITHIO, o0opynoBaHus  H®
TETUIOTEHEPUPYIONT |[HEOOXOJAUMYIO  JIJIsI| TEXHOJIOTHUYECKOTO
UX YCTAaHOBOK MIPOBEPKU oOecrieyeHus, B

obopymoBanus U
TEXHOJOTHYECKOTO
obecrieueHus, B
obnactu
TEIJIOTCHEPUP YOI
HX YCTaHOBOK

o0iactu
TEIUIOTEHEPUPYIOIIT
HUX YyCTaHOBOK
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BonbmnHCTBO BonbmmHCTBO Bce Bce  mpenycMoTpeHHBIE
IPEIYyCMOTPCHHBIX |TIPEAYCMOTPEHHBIX |IPELYyCMOTPEHHBIC |TPOrPaMMOii 3aaHus
POrpaMMOii IpOrpaMMoii IpOrpaMMoii BBITIOJTHEHBI, Ka4eCTBO HX
o0yueHUs y4eOHbIX|3aJaHuii 00yucHUs y4eOHbIC|BBITOTHCHUSI OLICHEHO
3a/IaHui HE|BBIIIOIHEHO, HO B|33/IaHUsI 9UCIOM 0AaIuToB, OIM3KAM
BBITIOJTHEHO, HHX HUMEIOTCSI | BBITIOJTHEHBI, K MaKCHMAIIbHOMY,
KauecTBO UX|OLIHOKH, C TPYIOM|KAa4eCTBO UX|[TPUMEHSIET METO/IBI
BBITTOJTHCHHS IPUMEHSICT METO/IbI|BBIMOTHEHHS IPOBEPKH OTBITHOTO
s OLIEHEHO  YHCIIOM|TIPOBEPKH J0CTaTOYHO obopymoBanusi B obmactu
6aiioB, OJHM3KHM K|OMBITHOTO BBICOKOE, TEIIOTCHEPUPYIOLIHX
MHUHAMAIIBHOMY, HE|0OOpyIOBaHHS  B|IPUMEHSET METO/IBI|yCTaHOBOK
IPUMEHSICT METOIbI|00TaCTH POBEPKH
HPOBEPKH TEIUIOTEHEPHUPYIOL |OMBITHOTO
OTIBITHOTO UX YCTaHOBOK obopymoBaHusi B
obopymoBaHUs B obnactu
obnactu TEIUIOrCHEPUP YOI
TEIUIOTEHEPHUPYIOLI MX YCTAHOBOK
MX YCTAaHOBOK
7.24. Onucanue wkanvl u Kpumepues oyeHUBaHUus OJisk NPOBEOCHU NPOMEICYMOYHOLL

ammecmayuy 00y4aWUxXcs o OUCYUnIuHe (Mooyir) 6 popme 3auema

7.3.

3HaHUl, YMeHul,

He npenycMoTpeHO y4eOHBIM IIAHOM.

Tunosvie KOHMPOJIbHblE 3a0aHUs UAU UHbLE mamepuaiisl, Heobxooumvle 0N OYEHKU

Gopmuposarnus Komnemenyui

7.3.1.

Texywut KoHmpoa

Ipumepvl 6onpocos 0na 3auumel 1a60PaAMOPHLIX paAOOM:
Kak 3amaercst cocTaB TBEpI0TO TOTUTUBA?
[Tepeuncnuth BUIBI 307161, COAEPIKAIICHCA B TBEPAOM TOILIHBE.
Kak ycrpoena xanopudepnas 6omb6a?
Kakoe cooTHomIeHHE MEX Ty TEIUIOTOW CropaHus TOIIMBA MO0 6oMOe M HHU3IIEH TeIrI0TOM

1.

2.
3.
4

No o

7.3.2.

cropanus’?

HazoBute cocTaBisolye TEMIoBOro 0anaxnca Kotia.
Kak npousBoauTtcs uaMepeHue TeMneparypbl yXOIAIIHUX Ia30B?
Kak onpenensiercs KIT[ koTna no «o6patHomy» Oanancy?

Hpomeofcymowaﬂ ammecmayus

HABbIKO6 U (MJZM) onslma deﬂmeﬂbHocmu, xapakmepusyrowux manbl

IIpomexxyTouHast arrectanysi NPOBOJUTCA B COOTBETCTBUH ¢ IlonoxkeHneM o Tekyliem
KOHTpOJIe U IpoMexxyTouHoi arrectanuu B HUY MI'CVY.

Temamuxa Kypco8bix npoeKmos:
1. «IToBepOYHBIN TEIUIOBOW pacyeT TEILNIOr€HEPATOPa.

2.

«Pacuer

MPUHLUIIMAIBHON

TETUIOBOH

TEIUIOT€HEPUPYIOILEH YCTAHOBKIY.

BOl’lpOCbl K zaujume KypCco6blx npoeKmoes.

1.

HapOBI)IMI/I KOTJIaMHU.
2.

BO3]TyXa.
3.

CXCMbI

OTOHI/ITCJ'ILHO-HpOHSBOI{CTBCHHOﬁ

[IpuHIIMTIIHANTBHAS TEIIOBas CXeMa OTONUTENBHO-TPOU3BoACTBEHHOU TIY ¢
OtonuTenbHas Harpy3Ka, pacyeT, 3aBUCUMOCTb OT TEMIEPATYPbl HAPYKHOTO

Harpy3ka ropsiuero BoJocHaOXeHHsI, €€ XapaKTePUCTHKA, CE30HHOE U3MEHEHHE.
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o

10.
11.
12.
13.
14.
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OTonuTenbHBIN TeMIepaTypHbIi rpaduK Ipu KaUeCTBEHHOM PEryJIupOBaHUH
OTITYCKa TEILIOTBHI.

CenapaTop HenpepbIBHOW MPOAYBKH, €r0 Ha3HAUEHHUE U padoTa.
PenykumoHHO-0XaiuTeNpHasl yCTaHOBKA, €€ Ha3HAUEHHE U padoTa.

Jleasparust muTaTeIbHON BOJBI, CIIOCOOBI JIea’paliu, paboTa TEPMUIECKOTO
Jeasparopa.

DU3HKO-XUMHUUYECKUE XapaKTEPUCTUKU UCXOLHOU BOJBI.

TpeboBaHusI kK KaueCTBY MUTATEILHON BOJIbl, KOTJIOBOM BOABI M BOJIbI TEIUIOBBIX
CCTEH.

XKecTtkocTb BOAbl. BpeMeHHas 1 TOCTOSIHHAS KECTKOCTb.

Meroas! yMATrdeHus BOJIbI, X KpaTKas XapaKTePUCTHKA.

VYMsryenue BoJbl METO0M KaTHOHHOI'O OOMEHa.

Bpennsie BeiOpockl oT TT'Y ¢ npoaykTamu cropaHusi, UX XapakTepUCTHKA.
ITJK Bpennbix BBIOpocOB. TOKCHUHBIE KPATHOCTH, CyMMapHasi TOKCUYHAasi KPaTHOCTb.

Ipumepusvie 6onpocel 015 cOauu IK3AMEHA:

1.

wmn

oo

®©

10.
11.
12.

13.
14.

15.
16.

17.

18.
19.
20.
21.

22.
23.
24,
25.
26.

HuskoremrniepaTtypHass KOppO3Hsl IIOBEPXHOCTEM HarpeBa KOTEIbHBIX arperaros.
Mertoasl 60pbOBI.

DKOHOMaii3epbl KOTJIOB, UX HA3HAUYEHUE, YCTPONUCTBO U PUHLIUI PaOOTHI.

Br16op TeMmiepatypbl yXoIsIIuX ra3os.

TeroBoii Oaslanc KoTenpbHOTO arperara. OmpeaeseHUe TOJIE3HOM MOITHOCTH
KOTEJBHOTO arperara, Q.

OCHOBBI METOAMKH pacyeTa TETI000MEHa B TOMKaX KOTEIbHBIX arperaTos.

3o7a 1 Bjara TOIUIMBA, UX BUJIbl B TOIUIMBE, BIUSHUE HA MPOLECC TOPEHUSI.

[loTepu TEmIOTHI € YXOASIIMMHU Ta3aMH, OIIPEIEICHUE, OCHOBHbIE (PaKTOPHI,
BIIMAIOIINE HA UX BEJIUYUHY.

[ToTepu TEIIOTHI OT MEXAHUYECKOW HETIOJIHOTHI TOPEHUS TOIUIMBA.

TennoBoii pacueT KOHBEKTUBHBIX TOBEPXHOCTEN HAarpeBa KOTEJIbHOIO arperara.
Opranudeckoe TOIIMBO. DJIEMEHTHBIN COCTaB TOMIMBA. TernaoTa cropanus TOIUIMBA.
TeruoBol pacdeT BOASHOIO YKOHOMaM3epa.

Cepa TomnuBa. Bunbl cepbl U BIUSHUE €€ COJAEp)KaHUS Ha MOBEPXHOCTH Harpena
KOTJI0arperaros.

Ompenenenue 00beMa MPOAYKTOB CTOPAHUSI TOIIITUBA (TTPUHITUIT pacyueTa).

Pacuer 00BbeMOB BO37yxa, HEOOXOAMMOrO JJsl OKHMCIEHHS TOPIOYMX KOMIIOHEHTOB
TOIUIMBA (OCHOBHBIE MOJIOKEHUS).

IToTepu TEMIOTHI OT BHEIIHETO OXJIAXKIEHUS KOTEJIBHOTO arperara.

3onpHOCTh TomIMBA. CBOMCTBa 30Jbl, BIMSHUE Ha MpPOLIECC TOPEHHS U padboTy
KOTJI0arperara.

Kosddunment wn30ObiTka BO3ayxa, €ro BIUSHUE HA COCTABIAIOIIME TEIMJIOBOIO
OanaHca 1 paboTy KOTEJIBHOTO arperara.

[Ipucoce! Bo3tyxa B KOTEJILHOM arperaTe 1 Ux BIMSHHUE Ha paboTy arperarta.
OCHOBHBIE COCTABIISIONINE PACXOAHON YAaCTH TEIJIOBOTO OanaHca KoTjioarperara.
JleficTBUTENBHBIN 00BEM TTPOYKTOB cropaHus. X pacuer.

IIpoaykTsl cropanus TominBa. TeopeTuuecknii pacxo1 BO3lyXa Ha TOPEHUs TOIIJINBA.
Teopernueckuit 00beM NPOAYKTOB CTOPAHUS.

Konctpykuus BossHbIX 3koHOMait3epoB BTU. Nx ocobenHOCTH paboThI.

Biara TornmBa, BUIBI, BJIMSHUE BIaru TOIJIMBA HA ITPOLIECC TOPEHHUSI TOILIIMBA.
[IpuHiMnInanbHas TermnoBas cxema npou3BoacTBeHHOW TT'Y ¢ mapoBbIMH KOTJIaMU.
[TpuniunuaneHas TeraoBas cxema otonuTeabHoN TI'Y ¢ BOgOorpeHbIMU KOTIaMH.
[IpuHUMnIManbHas TEIIoBask CXxemMa OTONUTEIbHO-IIPON3BOACTBEHHOU TI'Y ¢
MMapOBBIMH KOTJIAMH.
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27. OromnuTenpHas Harpy3Ka, pacyer, 3aBUCUMOCTb OT TeMIIepaTypbl HAPYKHOTO
BO3/1yXa.

28. Harpy3ka ropsiaero BoJOCHa0KEHHsI, €€ XapaKTepPUCTHKA, CE30HHOE U3MEHEHHE.

29. OTonuTeNbHbII TeMIlepaTypHbIi rpaguK MpU KaueCTBEHHOM PEryJINpPOBaHUU
OTITYCKa TEIIOTHI.

30. Cenaparop HenpepbIBHON IPOAYBKH, €0 Ha3HaYeHHe U padoTa.

31. PenykumoHHO-0XJIaIUTENIbHAS YCTAHOBKA, €€ Ha3HauUeHHe U paboTa.

32. Jleaspanusi nuTaTeNbHOM BOBI, CIIOCOOBI lea’palin, paboTa TepPMUYECKOTO
Jieal’paropa.

33. OUBNKO-XUMHUYECKHE XapaKTEPUCTHKU UCXOIHOM BOJIBI.

34. TpeboBaHUS K KaUeCTBY MUTATEIBHOMN BOABI, KOTJIIOBOW BOJIBI M BOJBI TETIJIOBBIX
cereil.

35. XKectkocTh Bo/IbI. BpeMeHHast U TOCTOSTHHASI )KECTKOCTb.

36. MeTtobl yMAT4eHUS BObBI, X KpaTKasi XapaKTepUCTHKA.

37. YmsrueHue BOIbl METOJAOM KaTHOHHOTO OOMEHa.

38. Bpenusie Beiopochl oT TT'Y ¢ mpoayKTaMu cropaHus, UX XapaKTepUCTHKA.

39. [IIK Bpeanbix BEIOpocoB. TOKCHYHBIE KPATHOCTH, CyMMapHasi TOKCHYHAasi KpaTHOCTb.

40. Onenka 3arps3HeHHs BO3IYIIHOT0 0acceiiHa o CyMMapHOW TOKCUYHOM KPaTHOCTH C
y4eToM (POHOBBIX KOHIICHTPALIUH.

41. Cxemsl gpiMoynanenus TI'Y, smropa gaBieHuu.

42. TeivoBsie TpyOst TT'Y. Camorsra.

43. AsponrHaMUYeCKUH U TEIIIOBOM pexXuM paboThl IbIMOBBIX TpyO TI'Y.

Tunosvle eapuanmol 3a0anust 05l KyPCo8020 NPOEKma:

3AJIAHUE HA KYPCOBOM ITPOEKT
«PACUET NPUHIUNIUAJBHOM TENJIOBOM CXEMBI
OTOIUTEJBHO-ITPOU3BOJACTBEHHOM TEILIOTEHEPUPYIOIIEN
YCTAHOBKW»
Crynenry
Kypca IPYIIIBL ¢bakynbrera
JlaTa BbIIaum 3agaHus
CpoxK BBINOJHEHUS KYPCOBOTO MPOEKTA
PykoBoaurens

B kypcoBoii mpoekt «Pacyer NpUHIMIIMAIBHOW TEMJIOBOM CXEMbI OTOIMTEIBHO-
MIPOM3BOJICTBEHHON TEIJIOTEHEPUPYIONIEH YCTAHOBKW» BXOAHUT OMPENEICHUE PEKUMOB PabOTHI
o0opymoBaHus, pa3paboTKa MPUHIUIHAIBHON TEIUIOBOM CXEMBI M OMpeelieHHue MapamMeTpoB
TEIUIOHOCHUTENIEH M MX pacxo0B BO BCEX y3Jax TemIoBoW cxembl. OcyliecTBisieTcss moa0op
o0opymoBaHusi TemIoBoi cxembl. OOOCHOBBIBAETCS BBIOOP CXEMbl XUMHUYECKOH 00paboTKU
BOJIbI, OCYIIIECTBIIACTCS PacueT MEXPETeHEPAIMOHHBIX MEPHOJI0B pabOTHl U PAcXOj] PeareHTOB.
PazpabaTpiBaeTcsi cxemMa XMMBOI00OPAOOTKH B COCTaBE TEIJIOBOW CXEMBI

NCXO/JIHBIE JTAHHBIE IS IPOEKTUPOBAHUA
Paiion cTpourtenscTBa
2. Tun maporenepatopa , TOTLJIUBO ,

JIaBJICHUE HACBHIIIEHHOTO Mmapa MTI]a.
3. PacuerHble Harpy3Ku:
Texnomornueckas MBT

=
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OTOIUTENIbHAS MBT
I'BC MBt
XapakTepHUCTUKH TEXHOJIOTMYECKOr0 KOHICH caTa!
TeMIeparypa °C

JI0JIst BO3BpaTa o/p
XapakTepUCTUKUA UCXOTHON BOJIBI:

’KECTKOCTh 00111ast MT*9KB/JI
YKECTKOCTh KapOOHaTHAas MI*9KB/1

6. Cucrema TemnocHa0OXKEHUs

Cooepaicanue Kypcoo2o npoekma:
PacdeTHO-TIOsICHUTEIbHAS 3aITUCKA BKITFOUACT:

HcxonHble JaHHBIE HA TPOEKTUPOBAHMUE;

Pacuer TemnoBbIX Harpy30K OTOIUICHHSI, BEHTUJISILIMU, TOPSYEro BOJOCHAOKEHUS U
TEXHOJIOTUYECKON Harpy3ku AJIs XapakTepHbIX (3-5 peKUMOB) peXMMOB pabOThI
TEIUIOr€HEPUPYIOLIEH YCTaHOBKH;

KomnoHoBka 060py1oBaHMsI U pacyeT MOTOKOB TEIJIOHOCUTEIIEH TEIIIOBOM CXEMBI;
O6ocHoBaHME METOAA XMMUYECKOH 00pabOTKHU BObI, pacyeT pacxoa peareHToB;
ITon6op BcmomoraTenbHOro OOOPYJOBAaHUS TEIIOBOM CXEMbl UM 00OPYIOBaHUS
XUMHUYECKOH BOA00OPaOOTKH;

[Ipon3BoauTcs aspoAMHAMUYECKUN pacdeT IbIMOBOW TPyOBl ¢ yueToM TpeOOBaHUI
M0 PACCEMBAHUIO BPEIAHBIX BBIOPOCOB C MPOIYKTaMHU CrOPaHUsl, BEIOMPAIOTCS TATO-
IYThEBBIE YCTPOICTBA;

PazpabaTsiBatoTcs CXEMBI TOIJINBOCHAOKEHUS, 30JI0yJ1aBIMBAHHUS u
LIAKOYy1aJICHMS;

BbeiOop THMOBOM CTPOMTENBHOM KOHCTPYKIMM 3JaHUS TJaBHOIO KopIyca
TEIUIOTEHEPUPYIOLIE  yCTAaHOBKM, pa3MEIIeHHWe B HEM  OCHOBHOTO MU
BCIIOMOTaTeNbHOTO 000OpYyIOBaHHUs, BKJIIOYas TOIUIMBHOE XO3SIHICTBO, CHUCTEMBI
30J10yJIaBJIMBaHUS U IIJTaKOYAaJICHUS;

OmnpenensieTcss CTPYKTypa pacxoi0B U ce0eCTOMMOCTh €IUHMIIBI BEIpaOAaThIBAEMOM
TEIJIOBOM DHEPIHY;

O6ocHOBaHME MPUHSTHIX PELIEHUH, pacueTHble GOPMYJIbl U PE3YJIbTaThl PACUETOB.
Pacuets! BeINONHSIOTCS € UcTosib30BaHneM DBM.

Ha rpaduku, Tabuuiel, HOMOrpaMMBbl M JIMTEPATypy, MCIOJIB30BaHHBIE B pacyeTax JaTb
CCBIJIKU B TEKCTE.
I'paduueckas yacThb BKIIIOYAET:

CTpouTenbHbIE YepTEXH 3aHHsI TEIUIOTEHEPUPYIOIICH YCTAaHOBKM B MacmTabe He
MeHee 1:100 ¢ KOMITOHOBKOW pacrmojlaraeMoro B HeM OOOpYIOBaHHS B Tpex
XapaKTepHBIX pa3pe3ax co BCEMU HEOOXOIUMBIMU CTPOUTELHBIMU pa3MEpaMHu;
TemmepaTypHblii TpadUK KaueCTBEHHOTO PETYJIHPOBAaHUS OTIyCKAa TEIJIOTHI M
roJ10Boi rpauk paboThl TEIUIOr€HEPUPYIOLIEH YCTaHOBKH.

O6mwem rpapuyeckoit yactu 1 auct popmara Al u 1 nmuct popmara A3.

BOl’lpOCbl onst OYEHKU Kayecmea OC60EHUA ()ucuunﬂuybz:

1.

w

Uckonaemoe TomnmBo. OcHOBHbIE cBoiicTBa. POpMbI 3aJaHusd COCTaBa, Teriora
CrOpaHUS.

TennoBoii Oayanc KoTenpbHOTO arperara. OmnpeaeneHue TOJIE3HOM MOITHOCTH
KOTeNbHOro arperarta, Q.

OCHOBBI METOJMKHU pacyeTa TeII000MEHa B TONKAaX KOTEIbHBIX arperaTos.
[IpuHnunuanpHas TEmIoBas cxema Npou3BoACTBEHHOU TI'Y ¢ mapoBbIMHU KOTJIAMH.
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5. OTomnuTeNnbHBINA TEMIIEPATYPHBIN rpaduK MpH KaYeCTBEHHOM PEryJIMPOBAHUU

OTITYCKa TEILIOTBHI.

Bpennsie BeiOpockl oT TT'Y ¢ npoaykTamu cropaHusi, UX XapakTepUCTHKA.

ITJAK Bpennbix BBIOpocoB. TOKCHUHBIE KPATHOCTH, CyMMapHasi TOKCUYHAasi KPaTHOCTb.

8. OrueHka 3arpsi3HeHHs BO3AYIIHOTO OacceifHa 1Mo CyMMapHOH TOKCUYHOM KPATHOCTH C
yueToM (POHOBBIX KOHIIEHTpALIUH.

No

7.4. Memoouueckue mamepuanvl, onpedensowue npoyeoypvl OYeHUSAHUs. 3HAHULL, YMeHUL,
HABbIKOG U (UNU) ONbIMA OesiMeNbHOCMU, XAPAKMEPUZVIOWUX dMansvt opMupoanus.
KoMnemeHyutl

[poremypa MpoMeXyTOYHON aTTECTAlUU MPOXOTUT B COOTBETCTBUH ¢ [lonoXKeHneM 0 TeKymieM
KOHTPOJIE ¥ MPOMEXYTOYHOHU arTecTanuu odydaromuxcs B HUY MI'CY.

- Bo Bpems aTTecTaliMOHHBIX UCIIBITAHHI 00YYAIOIIHECss MOTYT TI0JIb30BATHCS IPOTPAMMOA
yu4eOHOW JUCHMIUIMHBL, a TaKKe C pas3pelleHHs] IpenojaBaTesis CIpPaBOYHOW U
HOPMATHUBHOM JIUTEPATYPOU, KAIIbKYJIATOPAMH.

- Bpems moaroroBku oTBeTa MpH coade 3ayeTa/FK3aMeHa B YCTHOW (oOpMe TOJKHO
coctaByisATh He MeHee 40 MUHYT (IO JKEJTaHHIO OOYYaroIIerocss OTBET MOXKET OBITh
nocpouyHbiM). Bpems oTBeta — He 6osee 15 MunyT.

- DK3aMeHaTopy MpeJOCTaBIACTCS TPaBO 3a/laBaTh OOYYAIOIIUMCS JIOTIOJHUTEIILHBIC
BOMPOCHI B paMKaxX MPOTrPaMMbl JUCIUILUIMHBI TEKYIIETO CEMECTpa, a TaKXKe, MOMHMO
TCOPCTUUCCKHUX BOIIPOCOB, JaBaTb 3aJa4dd, KOTOPBLIC H3Yy4YAJIHMCh Ha IMIPAKTHUYCCKUX
3aHATHUSIX.

- OueHka pe3yibTaTOB YCTHOTO aTTECTAIMOHHOTO UCIBITAHUS OOBSIBISETCS 00yYarOUIMCs
B JICHb €T0 MPOBE/ICHUS

[Tpoueaypa 3ammThl KypcoBOil paboThl (TpoekTa) ompeneieHa [lojgokeHHEM O KypPCOBBIX
paborax (nmpoektax) HUY MI'CY.

8. IlepeueHb OCHOBHOIi M IOMOJHUTEIbHON YUeOHOM JUTEPATYPbl, HEOOXOAMMOIi 1J1s1
OCBOCHHUS TMCUMILINHBI (MOLYJIs1)

Ne HaumenoBanue ABTOp, Ha3BaHWE, MECTO U3/IAHMUS, KonmuuectBo Yucno
n/n JUCLUMIIMHBI W3/1aTeILCTBO, TOJl M3/IaHUS YIeOHOH U IK3EMIUIIPOB | 00yUaIOIIUXCS,
(Momyns) B y4e0HO-METOAMYECKOM TUTepaTypHI, MEYaTHBIX | OMHOBPEMEHHO
COOTBETCTBUHU C KOJMYECTBO CTpaHHIL U31aHUU H3y4daronux
y‘Ie6HI)IM IIJIAaHOM JUCHUIIIINHY
(MOTyIIB)
1 2 3 4 5
Ocnosnas numepamypa:
HTb
1 | Teneparopel Temnau |I".H. Jlemsrun, B.M. Jlebeaer, B.A. 300 100
ABTOHOMHOC ITepmsikoB, ILA. XaBaHOB.
TGHHOCH%){‘eHHe «Temnorenepupyromniue YCTaHOBKI
3MaHin N3a. 2-e. M. «Bacter». 2010
2 | I'enepatopsl Temia u | TerutoBoi pacuer KOTEJIbHBIX 300 100
aBTOHOMHOE arperatoB. Hopmatusnbii meron. Ilog
TCHHOCHa@f‘eHHe pen. H.B. Kysnemoa. M. «Oxomur»
3JaHUN 20 11

Jlononnumenvnasn numepamypa:

HTb
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1 | I'eneparopsr Terna |B.U. Jlebenes, b.A. Ilepmskos, T1.A. 25 100
1 AaBTOHOMHO€E XaBaHOB. «Pacuer W NpPOEKTUPOBAHUE
TEIJIOCHAOXKEHNE | TETNIOTEHEPUPYIOIIUX YCTaHOBOK
3IaHu’ CUCTEM TeIUIOCHAOXKeHUs». YdeOHoe
nocobue. M.: Crpoituznar, 1992 r.

9. IlepeyeHnb pecypcoB HH(pOPMALMOHHO-TEJIEKOMMYHUKAMOHHOM ceTH « AHTepHET»
(nanee — cerb «AHTEpHET), HEOOXOAUMBIX /1JIS1 OCBOCHHS IMCHUILIUHBI (MO1YJIf)

HaumenoBanue pecypca cetu «MlHTEpHET» DNEeKTPOHHBIN ajpec pecypca
«Poccuiickoe obpazoBanue» - penepanbHbIil mopTa http://www.edu.ru/index.php
HayuHast 371eKTpoHHas1 OHOIHOTEKa http://elibrary.ru/defaultx.asp?
DnexkrponHas 6ubnmoreunas cuctema IPRbooks http://www.iprbookshop.ru/
(DCI[epaIII)Haﬂ YHUBCPCUTCTCKAA KOMIIBIOTCPHASA CCThb

http://www.runnet.ru/
Poccun

WNndopmarnmonnas cuctema "EmuHoe OKHO JOCTyma K

" http://window.edu.ru/
00pa3oBaTelIbHBIM pecypcam

HayuHOo-TeXHMUYECKMII KypHal II0 CTPOUTEILCTBY U

apxuTeKType «BecTHik MTCYy http://www.vestnikmgsu.ru/

HayuHo-texaunyeckas 6ubnmoreka MI'CY http://www.mgsu.ru/resources/Biblioteka/
paznen «Kadenpsr» Ha odrunmanpaoM caiite MI'CY http://WWW.mglelJr;/ulil;?é\éE;;fItyabout/Stru kt
10. Metoanyeckue yKa3aHus i1 00y4alOMIMXCS 110 OCBOCHHUIO I CHUILIHHBI (MOIYJIA)

Opranu3anys 1eTeIbHOCTH 00YJaromerocs

1. Hanucanue KOHCMEKTa JIGKIMI: KpaTKO, CXEMaTH4HO, IMOCIEA0BaTeIbHO (UKCUPOBATH

OCHOBHBIC TIOJIOKEHUS, BBIBOJBI, (POPMYIUPOBKH, OOOOIICHMS, TOMEYaTh BaKHBIE MBICIH,

BBIICTISITH KJTFOUYEBBIE CIIOBA, TEPMHUHBI.

2. OnpeneneHne BOIPOCOB, TEPMUHOB, MaTepHaiia, KOTOPBIH BBI3BIBACT TPYIHOCTH, [IOMETHTD H

MOTMBITATHCSI HAWNTH OTBET B PEKOMEHJyeMOH juTepaType. Ecinum camocTosTensHO HE yhaercs

pazo0paThcsi B MaTepuaiie, Heo0XoauMo chOpMYITUPOBATh BOMPOC U 33/1aTh MPENOIaBaTENI0 HA

KOHCYJIbTAIINH, HAa IPAKTHUECKOM 3aHSTUH.

3. Ynemuts BHUMaHUE CIICTYFOIIIHM TTOHATHSAM (cucteMbl TEIUIOCHAOKEHUS,

TEIUIOTeHEPUPYIOIINE YCTAHOBKH, OCHOBBI pacyeTa TemIooOMeHa B KOTJIaX, THIOBHIE CXEMBI

KOTEJIBHBIX, YCTAHOBKH BOJIOTIOJITOTOBKH).

4. 3amaHue W METOJAMYECKHUE YKA3aHUS K BBIIOJHEHUIO KYpCOBOTO MpoekTa «Pacder TemioBoii
CXEMBI OCHOBHOTO 00OpYIOBaHHS TTAPOBON OTOMHUTEIHHO-TIPOU3BOJICTBEHHON KOTEIHHON IS
CTYIEHTOB, oOyuatonuxcs no npodpuino «TemnorazocHadxkenne U BeHTW IS M.: U3n-Bo
MUCHU-MI'CY, 50 c.) — umerorcs Ha kadenape «TennoTexHruka u TeIiora3ocHa0KeHue».

5. Meroanueckue yka3zaHUsl K KypCOBOMY MPOEKTHPOBAHUIO AJisi cTyAeHTOB «llaporeHepaTopsl
MPOU3BOIUTENBHOCTHIO 2,5...25 1/4. M. U3natensctBo MI'CY.

6. 3HAKOMCTBO C OCHOBHOH M IOMOJHUTEIHHOU JTUTEPATypPOU, BKIFOUYAs CIIPABOYHBIE H3TAHMUSL.

7. O3HAKOMHUTHCS CO CTPYKTYPOH B 0(hOPMIICHHEM KypCOBOTO MPOCKTA.

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

9. Ilpu moaTOTOBKE K 9K3aMEHY (3aueTy) HE0OXOAMMO OPUEHTHUPOBATHCS HA KOHCTICKTHI JICKITUH,

PEKOMEHIYEMYIO JTUTEePaTypy.
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11. IlepeyeHb MH(POPMALMOHHBIX TEXHOJIOTHIi, HCMOJIb3yeMbIX IIPH OCYILIECTBJICHUH
00pa30BaTeJILHOIO NMPoIecca Mo IUCHUIINHE (MOAYJII0), BKJIKOYAs NepeYyeHb
NMPOrpaMMHOI0 o0ecriedyeHrs] 1 MH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM (NP

He00X0IMMOCTH)

11.1. Ilepeuenv ungopmayuouHvix MeEXHONO2UL, UCHOIb3YEMbIX NPU  OCYUeCmBIeHUU
0bpazoeamenvHo20 npoyecca

Ne | HaumenoBanue paznena Tema HNudopMaimoHHbIe TEXHOJIOTUN Crernenb
/Tl | AUCUMTUTHHEI (MOJTYIIS) 00eCcIeYeHHOCTH
(%)
1 IToBepounsiii Temosor | TexHuueckue OneKkTpoHHas 1noura (U1 IpOBEpKU 100
pacder KOTelbHOTO XapaKTePUCTUKHU Y KOHCYJIbTHPOBAHHUSI)
arperara KOTJIa.
CocraBlieHIC
TEIIOBOro OalaHca
KOTJI. Pacuer
TermooOMeHa B
TONKE KOTIa |
omnpeneneHue
TeMIIepaTypbl

JIBIMOBBIX Ta30B Ha
BXOJ€ B MEpBbIH
ra3zoxoj. Pacuer
KOHBEKTHBHBIX
nyykoB. Pacuer u
KOHCTpYUpPOBaHUE
9KOHOMaii3epa
KOTJa.
Onpenenenue
HEBs3Ka pacuera
KOTJIA.

11.2.  Ilepeuenv npocpammHoco obecneuyeHus, UCHOIb3YEMO20 NpPU  OCYUjeCMEIeHUl
06pa30€am€ﬂbH020 npoyecca
He npenycmorpeno

11.3.  Ilepeuenv ungopmayuonnvix cnpagounbix cucmem
HHpopmaninoHHO-O0MOIHMOTEYHbIE CUCTEMBbI

Hanmenosanne UBC ONeKTpOHHBIN aJipec pecypea
HayuHast s7ekTpoHHast 6MOIHOTEeKa http://elibrary.ru/defaultx.asp?
DnextponHas oubamnorednas cucrema IPRbooks http://www.iprbookshop.ru/
Hayuno-rexuuueckas 6udamorexka MI'CY http://www.mgsu.ru/resources/Biblioteka/

12. Onucanue MaTepHATbHO-TEXHUYECKOH 0a3bl, HEOOXOIMMOWM JJIsl OCYIIEeCTBIEHUS
0o0pa3oBaTe/ILHOIO NMpouecca Mo AUCHMUILINHE (MOIYJII0):

VYuyebHble 3aHATUS 1O JucHUMIUIMHE «['eHeparopbl Temia M aBTOHOMHOE
TEIUIOCHA0KEHUE 3JaHMi» TMPOBOJATCS B CIEAYIOUIMX OOOPYAOBAaHHBIX y4eOHBIX KaOWHeTax,
OCHAIIIEHHBIX COOTBETCTBYIOIIUM 00OPYAOBaHUEM U IPOTPAMMHBIM 00€CTIEYeHUEM:
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Ne 1 HanMeHOBaHUE
No 000pyIOBaHHBIX YUCOHBIX
i Bun yueOHOTO 3aHATHS HaumenoBanue o0opya0BaHus KaOWHETOB, OOBEKTOB JJIst
MIPOBEICHUS MPAKTUICCKUX
3aHITHI
1 2 3 4
AynuTopun/ay IuTopHst
CrarnuoHapHbie/MOOUIIBHEIC JUTSI IPOBEICHUS 3aHITHI
1. Jlextmms (TIepeHOCHBIC) HAOOPHI JIEKIIMOHHOTO THIIA B
JIEMOHCTPAIIMOHHOTO 00OPYAOBaHUS | COOTBETCTBUU C IEPEUHEM
aynuTopHoro (oHa
AynuTopun/ayIuTopust
2 MoOwunbHbIe (IEpEHOCHBIC) HAO0OPHI AWLA IPOBC/ICHHA 3AHATHH
. [IpakTrueckue 3aHATUSL CEMHUHAPCKOTO TUTIA B
JIEMOHCTPAIIMOHHOTO 000PYAOBaHHUS
COOTBETCTBHH C TICPEUHEM
aynutopHoro GhoHma
YueOHbrii creHn «BomorpeitHbrit
kotenmn NUVOLA 240 i»
VueOHBIT  cTEH -«BOILOFpeI/IHI)II/I 2028 VJIB, JlaGopatopus
JlaboparopHsie pabOTHI Koren LPNA 240 Fi N "TemnocHabXeHUS U
3. VYueOHblii crenn  «BomorpeitHbrit "
xoten MAIN 240 Fiy rasocHabkeHs
YueOHbrii creHn «BomorpeitHbrit
koren ECO 240 i»
[Iporpamma  cocTaBieHa B  COOTBETCTBHM C  TpeboBaHmsmMu  DenepaibHOTO
rOCYJapCTBEHHOTO  00pa3oBaTEIbHOTO CTaHAapTa BBICIIEr0 00pa3oBaHUsI C  YYETOM

peKOMeHalui ¥ MPUMEPHOH OCHOBHOH NpogecCHOHAIbHON 00pa3oBaTeIbHONH MPOrpaMMOit

BBICIIET'O

oOpa3zoBaHusi  TO

HanpasieHuto  08.03.01

«TennorazocHabxeHHE U BCHTUIIALIHA.

CtpourenbcTBo

npoduib




