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1. HEJIX OCBOEHUA

1.1 | Llenw ANCUMIUTHHEL SBJIACTCSA PACKPHITHE U aHAIN3 pabOYHX MIPOIECCOB, IPOTEKAOMIUX B KOTIAX-YTHIN3ATOPAX.

1.2 | 3amauyaMu QUCIUTIINHEI SIBIISICTCS HU3Y4YCHHUC MOHATUUHOTO alrmapara JUCHUIIIIMHBI, OCHOBHBIX TCOPETHUCCKUX MOJIOKEHUIN
" MCTOIOB, ITPUBUTHUC HABBIKOB ITPUMEHCHUA TCOPETUICCKUX 3HAHUH 1S PCIICHU TPAKTUICCKUX 3a1a4.

2. MECTO B CTPYKTYPE OBPA3OBATEJIbHOM ITPOI'PAMMBI

Brnoxk OIT: B1.B.IB.05

2.1 TpeGoBanus K l'lpe[[Ba]Pl/lTe.]'I])HOﬁ MOATOTOBKE 00y4aI01Ierocs:

2.1.1 M CTOYHUKH U CHCTEMBI TEIIIOCHAOKEHHS

2.1.2 |MarepuanoBeneHue U TEXHOJIOTUsI KOHCTPYKIIMOHHBIX MaTEPUAIOB

2.1.3 |HarHerarenu ¥ TEIJIOBBIE JBUTaTEIN

2.1.4 | OcHOBHI TpaHC(OPMALIHH TETIIOTHI

2.1.5 |IIpoeKTHBIH TOAX0/1 B TEXHUKE

2.1.6 |HaueprarenmpHas reoMeTpus ¥ HHXXEHEPHAs rpaduka

2.1.7 |IlpuxiagHas MexaHUKa

2.1.8 | Dxonorus

2.1.9 | DnexTpoTexHUKa

2.1.10 |MudopmaTrka

2.2 JucuunianHbl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHOW AUCHHUIJIMHBI (MOIYJIs1) HEOOX0IUMO KaK
npeanecTByoIIee:

2.2.1 |HerpanunuoHHble 1 BO30OHOBIsIEMbIE HCTOUHUKH SHEPTUU

2.2.2  |IloaroToBKa K MPOLEAYPE 3aLIUTHI U 3aIIUTa BBITYCKHOM KBaTH(PUKAITHOHHON PabOTHI

2.2.3 |IIpegnumniomHas IpaKkTHKa

2.2.4 | TemsoBbI€ DIEKTPHUUECKHIE CTAHIIUN

3. PE3YJIBTATBI OBYYEHUMAA IO JUCITUITJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIMSIMHA

YK-6: npuHaTHE peneHuii

3HaTh:

YK-6-31 TexHOTOTHYECKHE CXEMBI KOTJIOB-YTUIN3aTOPOB

YK-3: npoexTupoBaHue U pa3padoTka

3HarTb:

YK-3-31 npuHIMITE T1eHCTBHIA KOTIOB-YTIIN3aTOPOB ¥ BCIIOMOTaTEIIFHOTO 000PYJOBAaHHS

ITIK-1: nIpoeKTHO-KOHCTPYKTOPCKAast (B 00/1aCTH TEII09HEPIeTHKHU H TeIJIOTeXHUKH)

3HaTh:

[TK-1-31 ocHOBHBIE MpaBUIIa UHCTPYKTAXKEH 10 TEXHUKE OE30ITaCHOCTH NP paboTe ¢ COCyJaMH U arnaparaMu, paboTarIUMHU O/
BBICOKUM JIaBIICHHEM

YK-6: npunsiTHe pemieHui

YMmerb:

VYK-6-VY1 nomnyuyaTs 3Ha4eHUs apaMeTPOB TEXHOJIOTUYECKOTO IIPOLIECca M0 MPSIMBIM U KOCBEHHBIM 3HAYEHUSAM

YK-3: npoexkTHpoBaHue H pa3padoTka

Ymerb:

YK-3-V1 PAaCCYUTBIBATD KOJIMYCCTBCHHBIC U KAUCCTBCHHBIC XapaKTCPUCTHKH KOTJIOB-YTHJIN3aTOPOB

ITK-1: nIpoeKTHO-KOHCTPYKTOPCKast (B 00/1aCTH TEIIOIHEPIeTHKHU H TeIJIOTeXHUKH)

YMmerb:

TIK-1-Y1 ucnonsr3oBath HOPMATUBHO-TCXHUYCCKYIO JOKYMCHTAIIUIO Ha KOTCJIbHBIC YCTAHOBKU

YK-6: npuHsTHE peneHuii

Baanernb:

YK-6-B1 moHnMaHneM HOPM MPOECKTUPOBAHUS M MIPUHITHS PELISHUH IPH pa3paboTKe M BEIOOPE CXEM YTIIIN3AINH TeIia




YK-3: npoextupoBanue u pa3padorka

Baaaernb:

VK-3-B1 TepMHHOJIOTHEH 11O KOTEIHHBIM YCTAHOBKaM

IIK-1: npoeKTHO-KOHCTPYKTOPCKAas (B 00J1aCTH TEMJIOIHEPTeTUKHU U TETJIOTEXHUKH)

Baanernb:

[IK-1-B1 meTomamu noncka HayYHO-TEXHUIECKOH HHPOPMAIINH IO CHCTEMaM yTIIH3aIlUH

4. CTPYKTYPA U COOEP)KAHUE

Kon Haunmenopanue pa3nenoB u | Cemectp | Yacos | @opmupyemble | JIuteparypa | Ilpumedanue KM Beinoan
3aHATHS TeM /BUA 3aHATHS/ / Kype HHIMKATOPBI H 1. sieMble
KOMITeTeH I i pecypcsl padoTsI
Paspgea 1. Oo0mas
HHPOPMALMS 0 BTOPUYHBIX
IHepropecypcax
1.1 OO01ue SHePreTHIecKUe 4 4 TIK-1-31 TIK-1- J1.2 KM1 P1
otxonsl. Kimaccuduxanus V1IIK-1-B1 JI1.3J12.3
BTOPHYHBIX 3HEPTOPECYPCOB VK-3-31 YK-3- | JI2.5J12.6
10 BUIaM dHepruu. Bust u V1 YK-3-Bl1 o1
HaIpaBJICHUs UCIOIb30BAHUS YK-6-31 YK-6-
BTOPUYHBIX SHEPTETHYECKUX Y1 VK-6-Bl
pecypcoB. /JIex/
1.2 Pacuer sxoHOMMHM TOTUIMBA 4 4 ITK-1-31 TIK-1- J1.2 KM1 P1
IIPH UCIIOJIB30BAHUA V1IIK-1-Bl JI1.3J12.3
BTOPUYHBIX VYK-3-31 YK-3- | JI2.5J12.6
sHepropecypcos. /I1p/ V1 YK-6-31 21
YK-6-Y1 YK-6
-B1
1.3 DKOIOrHYIecKHe POOIEMBI 4 40 [ IIK-1-31 IIK-1- 1.2 KMI1 P1
TPAAMIIMOHHOM SHEPTETUKHU. V1IIK-1-B1 JI1.3J12.3
BosmoxHocTn VK-3-31 YK-3- | JI2.5J12.6
ncnoip3oBanus BOP B V1 VK-6-31 21
MPOMBIIIICHHOCTH. YK-6-Y1 YK-6
SHepreTuke. JHepreTuyecKas -B1
crparerus Poccun.
Hcnons3oBanue BOP B mupe.
DKooru4yeckue npooaemMbl
ucnosib3oBanus BOP.
[IepcniekTuBbI
ucnosb3oBanust BOP.
VHHOBaMOHHBIE TPOEKTHI 1O
ucnoib3oBanuto BOP B
mupe. /Cp/
Pa3gen 2. OGopynoBanue
KOTJIOB-YTHJIN3aTOPOB
2.1 KomOnHupoBanHas 4 8 K-1-31 TIK-1- | JI1.1 JI1.2 KM1 P1
BBIPa0OTKA EKTPOIHEPTHUH V1IIK-1-Bl JI1.3J12.2
U TEIUIOTHI Ha IapOTa30BbIX VK-3-31 VK-3- | JI2.3J12.5
YCTaHOBKAaX C KOTJIOM- V1 YVK-6-31 J12.6
yrunuzaropom. Haznauenue YK-6-Y1 VK-6 €|
KOTJIOB-yTUJIU3aTOPOB, -Bl

KiaccupuKanus,
MapkupoBka. KoHcTpykiuu u
TPUHIAI PaOOTHI, CXEMBI
ra30TpyOHBIX, BOLOTPYOHBIX
U 3MEEBUKOBBIX KOTJIOB-
yrunu3atopoB. TeroBsre
CXEMBI U TTOKa3aTeIH
Mapora3oBbIX YCTAHOBOK C
KOTJIOM-yTHUIIN3aTOPOM.
TepMoarHAMUYECKUI LUK
Penkuna -bpaiiToHa,
NpUHLIUNNANbHAsA cxeMa, TS-
nmuarpamma. /Jlex/




2.2 Uzydenue cxem 4 4 TIK-1-31 TIK-1- | JI1.1 JI1.2 KM1 P1
ra3oTpyOHbBIX, BOJOTPYOHBIX V1IIK-1-B1 JI1.3J12.2
1 3MECBUKOBBIX KOTJIOB- VK-3-31 VK-3-| JI2.3J12.5
yrunusaropos. /IIp/ Y1 VK-6-31 J2.6
VK-6-Y1 VK-6 21
-B1
2.3 DKOHOMUYIHOCTH CXEM. 4 80 IMK-1-31 TIK-1- | JI1.1 JI1.2 KM1 P1
[IpuanunuansHas cxema, V1 IIK-1-B1 JI1.3J12.1
COCTaB, TEXHUYECKHE VK-3-31 VK-3- J12.2 J12.3
XapaKTEPUCTHKH, PEKUMBI V1 YVK-6-31 J12.4 J12.5
paboTHI TeTIOQUKAITHOHHBIX YK-6-Y1 YK-6 J12.6
[apOra3oBbIX YCTAHOBOK -Bl €)!
TOII. Pacyer xoT10B-
YTHIIH3aTOPOB, OTIPEIICIICHHE
sKOHOMHH ToTuHBA. /Cp/
24 ITogroroBka u ciada 4 4 TIK-1-31 IIK-1- KM1
3ayera /3auétCOny/ V1 IIK-1-B1 21
YK-3-31 YK-3-
V1 YK-6-31
YK-6-Y1 YK-6
-B1
5. ®OHJI OHEHOYHbBIX MATEPHAJIOB
5.1. KoHTpoJibHbIe MeponpusATHA (KOHTPOJIbHAsA padoTa, TecT, KOJIJIOKBUYM, 3K3aMeH U T.II), BONPOCHI LI
CaMOCTOSITeJIbHOI MOATOTOBKH
Kon KonTtponwsHoe Tposepaempie
KM MepOTpUATHE HHIMKATOPBI Bompocs! a5t moArOTOBKH
KOMITETSHIIUH
KM1 3ager IK-1-31;IIK-1- buners! k 3auery

V1;IIK-1-B1;YK-3-
31;VK-3-V1;VK-3-
B1;VK-6-31;YK-6-
V1;VK-6-B1

1. O6uue 3HepreTHIecKue OTXO0IbI.

2. Knaccuguxkarus BTOPHYHBIX SHEPrOPECYPCOB 110 BUIAM SHEPTHH.
3. Buzpl v HampaBlieHHUs UCTIOB30BaHMSI BTOPUYHBIX SHEPTETHUECKIX
pecypcoB.

4. DKOHOMHS TOTUIMBA MPH UCTIOJIL30BAHUN BTOPUYHBIX
SHEPreTUYECKUX PECypCOB.

5. KomOuaHupoBaHHast BEIpabOTKA IIEKTPOIHEPTHU U TEIUIOTHI Ha
MapoTa30BBIX YCTAHOBKAX C KOTIOM-YTHIM3aTOPOM.

6. HazHaueHne KOTIIOB-YTHIIN3aTOPOB, KIACCH(HKAIHS, MAPKUPOBKA.
7. KoHCTpYKIIMY ¥ IPUHITAT PabOTHI, CXEMBI Ta30TPYOHBIX,
BOJOTPYOHBIX M 3MEEBHUKOBBIX KOTJIOB-YTHIM3aTOPOB.

8. TeroBbie CXEMbI U TTOKA3aTENIN MAPOTra30BbIX YCTAHOBOK C KOTIIOM-
YTHIIU3aTOPOM.

9. Tepmoaunamuueckuil uuki Penkuna -bpaliTtona, mpuHuMnuaibHas
cxema, TS-nmuarpamma.

10. DKOHOMHYHOCTH CXEM C KOTJIaMH-yTUIN3aTOPaAMHU.

11. IlpuHnmnuanpHas cxema, COCTaB, TEXHUYECKHE XapaKTEPUCTUKH,
PEKUMBI pabOTHI TEIUIO(UKALIMOHHBIX TApOra3oBbIX ycTaHOBOK TOLI.
12. Pacder KOTJIOB-yTHJIM3aTOPOB, OTNpeiesieHEe SKOHOMUHN TOTLTUBA.

5.2. Ilepeuenn paGoT, BHINOJIHSE

MBbIX 110 TUCHHHIIMHE (

KypcoBas padora, Kypcosoii npoexrt, PI'P, Pedepar, JIP, IIP u 1.11.)

ITpoBepsiemble
Konx Hassanune
UHJIUKATOPBL ConepxaHue pabOTHI
paboTHI paboTsI N
KOMIIETEeHIUH
P1 PTP MK-1-31;I1K-1- Tema pacueTHo-Tpaduyeckoro 3amanus: TermIoBoi pacyer KoTia-

V1;IIK-1-B1;YK-3-
31;VK-3-Y1;VK-3-
B1;YK-6-31;YK-6-
V1;YK-6-B1

YTUIU3ATOPA.

PI'P BkirovaeT paccMOTpEHUE CIEIYIOIINX BOIIPOCOB:

1) XapakTepucTHKa KOTJIOB-yTHIN3aTOPOB

2) Pacuer sHTaNBINNU Tra30B U HapaMeTPOB Mapa H BOJBI

3) TemnoBoii 6ananc U NapONPOU3BOAUTEILHOCTD KOTJIA-yTHIM3aTOPa

5.3. OueHovHbIe MaTepHaJibl, HCNTOJb3YyEMbI€ IJIfl IK3aMEHa (onncal-me 6I/IJICTOB, TECTOB U T.II.)

KomnsroTepHoe TecTupoBaHue

K nensam ucnonb3oBaHus BO300HOBIIIEMBIX HCTOYHHKOB OHEPIruu U MECTHBIX BUAOB TOIJINBA HE OTHOCATCA:
COKpaIllcH1ue HOTp€6HeHI/IH HEBO300HOBIISIEMBIX TOIINTMBHO-3HEPICTUICCKUX PECYPCOB




Pa3sBUTHC TEXHOJOTUU HETPAAUITUOHHBIX U BO300HOBIISIEMBIX HCTOYHHKOB OHEPruu
obecrieueHme JACHCHTPAJIN30BaHHBIX HOTpC6I/IT€HCI>II 1 pETUOHOB C JAJIbHUM U CE30HHBIM 3aBO30M TOIIJIMBa
CHMIKCHHEC pacxXo0J0B Ha JAJIBHCIIPUBO3HOC TOIIJIMBO

K BTOpHYHBIM 3HEpropecypcaM OTHOCHTCSI:

3NIEKTPOIHEPTHs, BEIpabaThIBacMast Ha JIEKTPOCTAHIMAX

nap, BEIpabaTEIBaeMBIil B KOTEIBEHOM

nap, BeIpabarsiBaeMslit Ha TOL]

nap, nogy4aeMblil B BUJE OTXOA0B IIPU MOKPOM TYLIEHHH KOKCa

BropuuHsle 3HEPTeTHYECKHE PECyPCHI — 3TO:

TEIrIoTa, 0TpaboTaBIIas B OCHOBHOM TEXHOJIOTHYECKOM ITpoLiecce

TEmIoTa, 0TpaboTaBIIasi B OCHOBHOM TEXHOJIOTHUECKOM IIPOLIECCE, KOTOPasi HE MOXKET ObITh NCIIOIb30BaHA JUIS HYX] SHEPIeTHKI
TEIIOTa, KOTOpast MOXET OBITh NCIIOJIF30BAaHA IS HY)KI] SHEPTeTHKA

TEMJIOTa, OTPabOTaBIIas B OCHOBHOM TEXHOJIOTHYIECKOM IIPOIIECCE, HO KOTOPask MOXKET OBITh B AaTbHEHIIIEM UCIIOIB30BaHA
TEIIOTa, He TTOJHOCTHIO OTpaboTaBIIas B OCHOBHOM TEXHOJIOTHUECKOM IpoLiecce

Henecoobpa3HocTs 1 3PPEKTUBHOCTH HcTIONb30BaHusI BOP onpenensercs:

TEIIOBOM MOIIHOCTBIO SHEPIrOUCTOYHMKA, HENPEPBIBHOCTLIO BblJa4YU TCIJIOTHI U TEMIICPATYPHBIM YPOBHEM
TEIIOBOM MOIIHOCTHIO SHEPrOMCTOYHHKA

HCTIPEPBIBHOCTHIO BBIIAYN TECIJIOTHI

TEMIIEPATYPHBIM YPOBHEM

[0 pe3y/bTaTaM HaJIaJ0YHBIX UCIIBITAaHUH

K sHepreruyecknM 0TX0AaM He OTHOCSTCS

Hen30EKHBIC MOTEPU B TEXHOJIOTHYECKOM arperare Ml yCTaHOBKE

SHEPrHUsl, KOTOpas BO3BpaIIaeTcst 00paTHO B TEXHOJIOTHYECKUI arperat (YCTaHOBKY) 3a CUET PereHepaliy Wi PELHPKYIISIUIH
BTOPHYHBIE SHEPTETHUECKIE PECYPCHI

MEPBUYHBIC SHEPTETUUCCKHE PECYPCHI

IToTennuan TEmIOBBIX BTOPUUHBIX SHEPTETHYECKUX OTXO/I0B XapaKTepU3yeTcs:
HU3LIEH TEIUIOTON CrOpaHus

nepemnagoM TeMIepaTyp

PaboTO M303HTPOIHOTO PACIIMPEHNUS

MepernagoM SHTATbITUN

I[Mpu Temmeparypax rperoIix ra30B, XapaKTePHbBIX [l HU3KOTEMIIEPATYPHBIX KOTJIOB-YTHIIM3aTOPOB, IIABHYIO POJIb HIPAET:
JYIUCTHIN TEIIO0OMEH

KOHBEKTHBHBIH TEIII000MEH

TEMIONPOBOJAHOCTh

TypOyJIEHTHBIN 0OMEH

BCE BBIIICYKA3aHHBIC TIPOIIECCHI

IMpu Temmeparypax rperoIix ra30B, XapaKTePHbBIX IS BBICOKOTEMIIEPATYPHBIX KOTIOB-yTHIN3ATOPOB, TIIABHYIO POJIb UTPAET:
JYYIUCTHIN TEIIOOOMEH

KOHBEKTHBHBIH TEIII000MEH

TEMIONPOBOAHOCTh

TypOyJIEHTHBIN 0OMEH

BCE BBIIICYKA3aHHBIC TIPOIECCHI

D heKTUBHOCTD pabOTHI KOTJIa-yTHIN3aTOPa 3aBUCHUT OT:
TEMITEPaTyphl MOCTYITAIOIIETO Ta3a

crocoba mogayu rasa

00beMa MOCTYIAOIIEro ra3a

BCETO BBIIICIIEPEYNCIEHHOTO

Uro sBNAETCA HCTOYHUKOM 3HEPTHH ACTaHAEP-TCHEPATOPHON YCTaHOBKH?

CKMI'aHUE ra30BOI0 TOIUIMBA IIPH BBICOKOM JABJICHUHU HA TOPEJIKE

CKMI'aHUE ra30BOI0 TOIUIMBA NIPH HU3KOM JaBJICHUU

nepernaj JaBIeHUH MEXIy MaruCTPaIbHBIM Ia30IIPOBOJOM U PACIIPEAEIUTEIBHON CEThIO
HU3MEHEHHUE COCTaBa YIIIEBOJOPOIOB B Fa30BOM TOILIMBE

nepenaj TeMIepaTyp MeXy MaruCTpajlbHbIM ra3o0lpoBOJIOM U PACIPEAEIUTEILHON CEThIO

Kakue BTOpu9HBIE SHEpPropecypchl 00pa3yroTcs Ha THAPOIIEKTPOCTAHIIUAX ?

Harperasl OXJIaXXAarolas Bo/ia KOHACHCAlMOHHBIX YCTPOHCTB TypOuH

OTXOMSIINE JTHIMOBBIC I'a3bl KOTIIOArPeraToB

Harperas OXJIaXIaromast BOJa U3 CHCTEMBI OXJIAXICHUS JIEKTPHIECKIX TeHEPaTOPOB
BCE BBILIEIEPEUHCICHHOE




Kaxwue npenmyiiiectBa UMEET BOJOPOJHOE TOIIIUBO?
HU3Kass CTOUMOCTbD

yI0OCTBO MOCTaBKH

9KOJIOTHYECKAS] YUCTOTA

6€30MacHOCTh MPUMEHEHHUS

BBICOKAs TEIUIOTBOPHASI CIIOCOOHOCTH

CosHeuHbIe BOJJOHATPEBATENN MPUMEHSIOTCS B IEIAX:
BBINTAPUBAHUS COJIEBBIX PACTBOPOB

OTOIUICHUSI U TOPSIETO BOJOCHAOMKEHUS

TOpsIYero BoAOCHa0KEeHUs

OTOIIEHHS

TTOJTy9IEHUSI DJIEKTPOIHEPTHU

[TaccuBHBIIA COJTHEUHBIN 00OTPEB — 3TO:

000TpeB 3aHUH OCPEICTBOM COOTBETCTBYIOIICH OPHEHTAINH 1 AU3aiiHa
000pyI0BaHHE 31aHHS CHCTEMON COJTHEYHBIX TEIJIOTeHEPaTOPOB
00opynoBaHue 34aHUs CUCTEMON (POTOPTEKTPHUECKHX MaHeNnei
000pyoBaHMeE 3/1aHHS COTHEYHBIMU YCTAHOBKaMH MOJIOIPEBa BOJIBI

ConeprkaHne KHCIOPOJa B BEIXJIOIHBIX Ta30B COBPEMEHHBIX 3Heprerudeckux ['TY cocramuser. ..
14-16 %

25-30%

38-55%

4-14%

24-40%

Kaxoii Bun BOP npeacrasisier co60it 0TX0ABI TEMIOTEXHOJIOTHH, KOTOPBIE UCTIONB3YIOTCS B TOMOYHBIX Mpolieccax?
roprouue

TCIIOBEIC

HM30BITOYHOTO aBJICHHUS

CHJIOBBIE

ra3oo0pasHbie

Bropuunsie snepropecypcst — ?

NOTEHIMAIbHAs SHEPTUs a30B, BEIXOIAIIMX U3 TEXHOJIOTHUECKHX arperaTton

TEIJIOBBIE OTXO/IBI, IPEICTABIAIONINE COOO0H SHTAIBIHIO MPOIYKTOB, BEIOPACEIBAEMBIX U3 TEXHOJIOTHIECKIX YCTAHOBOK
SHEPreTHYEeCKUH MOTEHITNAT IPOIYKIIUH, OTXOI0B, TOOOYHBIX U MPOMEXYTOUHBIX IPOAYKTOB, 00Pa3yIOLIUXCS B TEXHOIOTHIECKUX
Hpoleccax ¥ yCTaHOBKAX

HPOYHE PACXO/BI HA TPAHCIOPT BHYTPHU ITOMELICHUS

MIOTEPH B COOCTBEHHBIX HCTOYHHUKAX SHEPTHU

YT0 KOHTPOJIHMPYETCs IIPU MPOBEJICHHN TPOBEPKH TOTOBHOCTH KOTJIA K ITYCKy B paboTy?

HaJIIYHe JOKYMEHTAIINH 10 Pe3ylIbTaTaM ITyCKO-HaIa09HBIX UCITBITAHNI U KOMIIEKCHOTO OTPOOOBaHMUS

HCTIPaBHOCTH MUTATEIBHBIX MPHOOPOB KOTIIAa M COOTBETCTBHUE MX IIPOCKTY

COOTBETCTBUE BOAHO-XUMHYECKOTO pexkuMa KoTiia TpedoBanusim @HIT OPII[

HaJIM4Ue JOJDKHOCTHBIX MHCTPYKIUH JUISl OTBETCTBEHHBIX JIMIL M CIICIIHAINCTOB, OCYIIECTBIISIOIINX SKCILTyaTallluio KOTJIa.

B kakux nmoMeIeHusx 3amnperieHa ycTaHOBKa ra30BbIX KOTIOB?
B KOTOPBIX OTCYTCTBYIOT BEHTHJISIIUOHHBIC CHCTEMBI

B IIOMEIICHHSX MOIBAIA

B KOPHAOpPaxX U Ha OaJKoHe

BO BCEX BBILIENEPEUHCIICHHBIX

HuxHio0 TpanenueBuaHy0 4acTh TOIKU KOTEJIBHOIO arperara Ha3bIBatoT.....
BO3IyXOIIOJ0OIPEBATENIEM

ropsiueid BOpOHKOI

SKOHOMaH3epoM

XOJIOJHO! BOPOHKOM

C Kakoi MepruoUIHOCTHIO JOJDKHBI IPOBOJAUTHCS HAPYKHBIE OCMOTPHI ILIMOBBIX TPYO M Ta30X010B?
HE PeXKe OJTHOTO pa3a B MeCsI]

HE peXKe OJHOTO pas3a B MOJToa

OJIMH pa3 B roJi BECHOM

HE peXKe OJTHOTO pa3a B TPHU roja

C Kxaxoil epHOANYHOCTBIO JOIKEH MIPOBOJUTHCS BHYTPEHHHI OCMOTP JBIMOBOH TPYOBI M Fa30X0/1a C OTKIIIOYEHHEM BCEX




HOJKITIOYEHHBIX KOTIOB?

HE Peke OIHOTO pa3a B IeCATh JIET

HE PeKe OJHOTO pa3a B MATH JIET

yepes 5 JIEeT NIOCIIe BBOAA B 3KCIULyaTallUIO U B JaJIbHEHUIIIEM He pexe 01HOro pas3a B 10 ner
gepe3 10 seT mocne BBOJA B AKCILTYaTaIHIO U B AalbHEHIIEM He Peke OJHOTO pa3a B TPH roja

Kakne KOTIBI JOIDKHEI OBITH CHAOKEHBI B3PBIBHBIMH HPEIOXPAaHATEIBHBIMHI YCTPOHCTBAMH:

BCE KOTJIBI, HA KOTOpBIE pacnpocrpanserca Aeicteue Ilpasui

BCE BOJOTPENHbIE KOT/IbI U aBTOHOMHBIE SKOHOMal3epBbl

KOTJIBI ¢ KaMEPHBIM C)KUTAHWEM TOIUTHBA MTapOIIPOM3BOANTEIBHOCTRIO Oosee 60 T\a

KOTIIBI ¢ KAMEPHBIM CXKUTAHHEM TOILUIMBA MapOIPOM3BOAUTEIBHOCTEIO 10 60 T\4 BKIIOUNTEIHHO

Ha xakue u3 nepeuncieHHbIx KOTiI0B pacnpoctpanstorcs [Ipasuna (ITb 10-574-03)?
MapoBBIE KOTIIBI, B TOM YHCIIE KOTJIBI-00MIIephl

KOTIIBI C 3IEKTPUUECKUM 000TpeBOM

KOTJIBI-yTHIIM3ATOPBI (IIapOBBIE U BOJIOTPEHHbIC)

OTOTIUTEIIBHBIE KOTJIBI BATOHOB JKEJIC3HOOPOXKHOTO COCTaBa

BOJIOTPENHBIE U IAPOBOJOIPEUHBIE KOTIIb

B Kakux ciydasix KOTel JOJKEH ObITh HEMEJICHHO OCTAHOBJICH M OTKITFOUCH CHCTBHEM 3all[UT WK [IEPCOHAIOM?
MIpY TIOHW)KEHHUH JaBJICHUS B KOTJIE HIDKE pabodero (pa3pemeHHoro)

Ipu OpeKpalCHNU ﬂeﬁCTBHH BCEX IMUTATCIBbHBIX HACOCOB

[pH HEJOCTATOYHOM OCBEICHHHA MAHOMETPOB

npu 06Hapy)l(eHI/II/I HCUCIIPABHOCTH MPECAOXPAHUTCIIBHOI'O KilallaHa

HpU OTCYTCTBHH IIPOM3BOACTBEHHON HHCTPYKIIUH Ha pabodeM MecTe orepaTopa

Ipu CHUKEHUU YPOBHS BOJbI HMKE HUZMLICTO AJOIIYCTUMOI'O YPOBHSA

B kakoM oKyMeHTe JOJDKEH OBITh yKa3aH NOPSJOK aBapHItHON OCTaHOBKH KOTJIa
B IIACIIOPTE KOTJIA

B TEXHOJIOTHYECKOH cXeMe KOTEIbHOH

B PEXKMMHOMN KapTe KoTJia

B UHCTPYKLIUU

B CMEHHOM >KypHale

TTo KaKkOMy TOKYMEHTY JJOJDKCH BBITIOJIHSITHCS PEMOHT KOTJIa

[0 YTBEPXKICHHOMY rpa(uKy IIAHOBO-MIPEAYIPEAUTEIBHOTO PEMOHTA, 0 TEXHUYECKUM YCIOBHSIM M TEXHOJIOTHH, pa3paboTaHHON
JI0 Havana pabot

10 MHCTPYKIIMHU 3aBOJ1a-U3OTOBUTEIIS

0 TIPOU3BOICTBEHHON HHCTPYKIHU

0 MPEANKUCaHuI0 HHCTeKTopa [ocroprexHamsopa

10 IMCHMEHHOMY PACIIOPSKEHHIO HayaIbHHKA IeXa

5.4. MeToauka oLleHKH OCBOeHHsI JUCHMILUINHBI (MoayJs, npakTuku. HUP)

KpI/ITepI/II/I OIICHUBAHMS OTBETA HA 3a4ETE C OICHKOU

OreHKa «OTIHMYHOY BBICTABIISAETCSA, KOTAA 00YyJarOIMUIACS JEMOHCTPUPYET CUCTEMHBIE TEOPETHUECKUE 3HAHNUS, BIaJeeT
TEPMUHOJIOTUEH, AeNIaeT apryMEHTHPOBaHHbBIE BHIBOJIBI M 0000IIEHNS, IPUBOAUT IIPUMEPBI, T0Ka3bIBAET CBOOOHOE BIlaJICHHE
MOHOJIOTHYECKOH PeYbi0 1 CHOCOOHOCTH OBICTPO PearnpoBaTh Ha YTOYHSIOIINE BOIIPOCHL.

O1eHKa «XOPOILO» BBICTABISAETCS, KOrqa 00ydaroIuics JeMOHCTPUPYET IPOUHbIE TEOPETHUECKUE 3HAHUS, BIaJeeT
TEPMUHOJIOTUEH, AeNIaeT apryMEHTHPOBAHHBIE BHIBOIBI M 0000IIEHNS, TPUBOAUT IPUMEPBI, HO IIPH 3TOM JIEIACT HECYIIECTBEHHBIS
OIIMOKH, KOTOPBIE OBICTPO NCIIPABIIIET CAMOCTOSTEIBHO MIIH IIPH He3HAYUTEIFHOM KOPPEKIIUH ITPEIogaBaTeNeM.

OLeHKa «yJOBIETBOPUTEIBHOY» BBICTABIISICTCS, KOTAA 00ydaromuiicss HerlTyOOKHe TeOpeTHIeCcKUe 3HaHMs, IPOSIBISIET c1abo
c(opMupoBaHHBIC HABBIKM aHAIM3a SBICHUI H IPOIECCOB, HEIOCTATOYHOE YMEHHUE JeaTh apryMEHTHPOBAaHHbIC BEIBOIBI 1
HIPUBOIUTH IPUMEPHI, MOKA3bIBACT HE JOCTATOYHO CBOOOAHOE BIIaJICHHE TEPMUHOIOTHEH, TOTHIHOCTBIO U ITOCTIEI0BATEIEHOCTHIO
U3JI0XKEHHUS, IeNIaeT OLIMOKHU, KOTOPbIE MOXET UCIIPABUTh TOJIBKO IPH KOPPEKLUH TIPEHOAaBaTEIEM.

OHGHKa «HEYHOOBJICTBOPUTECIIEHO» BBICTABJIACTCS, KOTIa o6yqa10mm‘/'1cs1 JCMOHCTPUPYET HE3HAHNUC TCOPETUUCCKUX OCHOB IPEAMETA,
HE YMECT JACJIaTh apTYMCHTUPOBAHHBIC BBIBOABI U IPUBOJIUTH HPUMEDPHI, HE BIIAJICCT TCpMHHOJ’IOFHCﬁ, TIPOABIIACT OTCYTCTBUE
JIOTHYHOCTH U ITOCJICA0BATCIIBHOCTBIO U3JI0XKCHUA, NC1ACT OH.II/I6KI/I, KOTOPBIC HE MOXKET UCIIPABUTh JaXKE IIPU KOPPECKIHUU
mperoaaBaTCiICM.

IIpoxoxneHre KOHTPOIBHOTO MEPOIPUATHS 110 CAAYE 3a4eTa C OLICHKOM CYMTAETCS BBIIIOJHEHHBIM YCIICLIHO, €CJIU IIPU €r0
OLICHUBAHMU T10JTy4CHA OLIEHKA HE HUXKE «yIOBJICTBOPUTEIHLHOY.




6. YHEBHO-METOAUYECKOE U THO®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpLI, COCTaBUTCIIN

3arnasue

Bubauoreka

W3maTensCcTBO, TO, AI1. aapec

JI1.1 |}O.M. JIunos, FO.M. KoTenpHble ycTaHOBKU U M.: Anpgnc, 2016,
TperbsikoB aporeHepaTopsl
JI1.2 | Cubukun M.IO. Texnomorus Mockgsa, bepnun: {upexr-Menua, 2014,
SHeprocOepekeHus : yaeOHUK http://biblioclub.ru/index.php?
page=book&id=253968
JI1.3 | CrpensHukoB H.A. DHeprocoepexeHne: yaeOHHK HoBocubupck : HI'TY, 2012,
http://biblioclub.ru/index.php?
page=book&id=436283
6.1.2. JlonoTHUTeILHAS JIUTepaTypa
ABTOpBI, COCTaBHTEIN 3arnaBue bubnnoreka W3maTenscTBO, TOM, 371. ajgpec
JI2.1 | O.JI. Hanwmnos, A.b. DHeprocoepexeHue B Mocksa: U3garensckuii jom MOU, 2010,
I'apsie, 11.B. SIkoBiieB | TEILUIORHEPrETUKE U
u 1p., mox pen. A.B. TEIIOTEXHOJIOTHSIX
Knumenko
JI2.2 | JLH. CunenvkoBckuii, |KorenbHble ycTaHOBKH M.: Dueproaromusnart, 1988,
B.H. IOpenes IIPOMBIIIIJIEHHBIX
MpEeNPUIATHIA: YYeOHUK 1151
BY30B
JI2.3 | SIlkoBneB b.B. [MoBermienue 3 pekruBHOCTH Mocksa : HoBoctu TerocHabxeHus,
CHUCTEM TeIuIo(UKAIU U 2008, http://biblioclub.ru/index.php?
TEIUIOCHA0XKEHUS page=book&id=56217
JI12.4 | O.K. I'puropnesa, DHeprocoepexeHue B Hoocubupck : HI'TY, 2015,
A.A. ®panriesa, I0.B. | TeruiosHepreTrke u http://biblioclub.ru/index.php?
OBYHMHHHIKOB TEIUIOTEXHOJIOTUSAX : yIeOHOe page=book&id=436027
nocobue
JI2.5 | H.IL Xyxkos, H.®. DHeprocoepexeHue B Tamb6o0B : U3natensctBo ®T'BOY BITO
MaiinnkoBa TETUIOPHEPTETUKE, «TI'TY», 2017,
TEIUIOTEXHUKE U http://biblioclub.ru/index.php?
TEIUIOTEXHOJIOTUSAX : yueOHOe page=book&id=498923
nocobue
JI2.6 |TI'.B. Ilankuna, T.B. DHeprocbepekeHue u Mocksa : ACMC, 2010,
I'ycera, @.B. SHEpreTHIecKas http://biblioclub.ru/index.php?
Banamos u 1p. ; pea. |3ddexTuBHOCTS : yueOHOE page=book&id=137024
I'.B. Ilankuna nocobue
6.2. Ilepeuenn pecypcoB HH(OPMAIMOHHO-TEIeKOMMYHUKANMOHHOM ceTu «UHTEpHET»
31 |LMS Canvas https://Ims.misis.ru/
6.3 Ilepeuennb MPOrpaMMHOTO odecedeHust
I1.1 |Mathcad 14.0 University Classroom Perpetual
I1.2 | Microsoft Office 2007 Russian Academic OPEN No Level
113 Microsoft Teams
1.4 |MATLAB & Simulink
6.4. IlepeyeHb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U PO eCcCHOHAIBHBIX 023 JaHHBIX
N.1 |energybase.ru/ - KaTajor 31eKTPOCTAHIUH (ATOMHBIX, THIPABINYECKUX, TEIUIOBHIX U JIP.)H TOACTAHIINH MHPA;
N.2 |window.edu.ru - eruHOE OKHO JOCTyNa K 00pa30BaTeNbHBIM pecypcam
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. Hasnauenue OcuHarenne
216 VYuebHas maboparopust KowmrurekT yaeOHOM Mebenu Ha 12 MecT Ui oOydaromuxcs,

| craruoHapHBIH KOMIIBIOTEp, JJAOOpaToOpus TEINIOTEXHUKU
U TepMOIMHAMUKH, Ia0OpaTOpPHBIA CTeHA AN H3YydeHUs
HNPUHIMIOB IPeoOpa3oBaHMsl M M3MEPEHHS IaBJICHUS,
pacxoza >KUIKOCTH, BO3/yXa, FOPENIKU NKEKIIMOHHBIE.
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VYuebHas mabopaTtopus (KOMITBIOTEPHBINA
KJIacc) Kabuner KypCOBOI'O u
JMIIOMHOTO HPOEKTUPOBAHUS,
CaMOCTOSITEIILHON paboThI 00yJaromuXCst

Kommiext yueOHO#M Mebenn Ha 12 MecT Ut 00ydarommxcs,
12 cranuuMOHapHBIX KOMIIBIOTEPOB JUIl CTYAEHTOB, 1
CTallMOHAPHBIA KOMIIBIOTEp Ui mpernogasarens (y Bcex
BBIXOJ] B HMHTEPHET), IPOEKTOpP, 3KPaH, KOMMYTarop, BeO
Kamepa, H0CKa-()IUIMYapT MarH.-MapKepHas MHepe/BIKHAs,
goctyn x OUOC Vauepcureta MUCHC dgepe3 mHUHBIHA
kabuner Ha miatrpopme LMS Canvas wu  Moodle,
nIuneH3noHHBle mporpaMmel  MS  Office, MS  Teams,
arTusupyc Dr.Web.

8. METOANYECKHUE YKA3ZAHUA JJIA OBYYAIOIUXCA

B mpornecce n3yueHns AUCIUILTHHEI BRICISIOT IBa BUAA CAMOCTOSATEILHOW PaOOThL: ayAUTOPHAS U BHEAYAUTOPHAsS. AyIUTOpHAs
camocCToATeNbHas paboTa Mo JUCUUIUIMHE BHIMOJIHAETCS Ha YUeOHBIX 3aHATHX O] PYKOBOACTBOM IpernoaaBaress. BueaynutopHas

camocTosATeNbHas paboTa - ImanupyeMas yueOHas padota 00yJaronMes, BRIIOTHIEMas! BO BHEAYIUTOPHOE BPEMSI 110 3a/IaHUIO0 U
HPH METOANYECKOM PYKOBOJICTBE IPETo/IaBarTelisi, HoO 0e3 ero HelmocpeCTBEHHOro yyacTusi. CaMocTosiTeNnbHas padboTa, He
IpeIyCMOTPEHHAS IPOrpaMMON YueOHO TUCIUIUINHBI, PACKPHIBAIOIICH H KOHKPETHU3UPYIOLICH e¢ COJIepIKaHKe, OCYIIECTBISACTCS
06y‘IaIOIlII/IMC$[ HWHHUIOHUATHUBHO, C LCJIbIO pCAIU3alln COOCTBEHHBIX y‘I€6HBIX 1 HAYYHBIX UTHTCPCCOB. HHS{ Oosee 3(1)(1)€KTI/IBHOFO
BBIIIOJIHEHUS CAMOCTOSITEIbHON pa60T1>1 10 JUCHUIITIMHE MPETIoAaBaTCIb PCKOMCHAYET UCTOYHUKU IJI pa60T1>1, XapaKTepusyer
HaunboJiee palMOHAIbHYI0 METOAUKY CAMOCTOSTEIbHONW PabOThI, IEMOHCTPUPYET paHee BHIIOJHEHHBIE 00yJatoluMucs paboThl U
T.11. Bus! 3amanuii U1 BHEAYJUTOPHOI CaMOCTOSTENBEHOH paboTHL, HX COJCPKaHNE U XapaKTep MOTYT HMETh BapHaTHBHBIN U
nmuddepeHIpoBaHHEIA XapaKTep, YIUTHBAaTh HHINBHIYAIbHBIE 0COOEHHOCTH oOydatomerocs. CaMoCTOsSTEeNbHAs padoTa MOXKET
OCYIIECCTBIIATHCSA MHANBUAYAJIbHO U IpyniaMu CTyJACHTOB online 1 Ha 3aHATHUIX B 3aBUCHUMOCTH OT neiu, OGLeMa, KOHerTHOﬁ
TEMaTHKH CAMOCTOSTEIBHOM PabOTHI, yPOBHS CIOKHOCTH. KOHTPOIIB pe3yIbTaTOB BHEAYJUTOPHOI CaMOCTOSITENFHON paboThI
OCYHICCTBIIACTCA B IIPCALCIIaX BPpEMCHHU, OTBCACHHOTO Ha 00s3aTeNbHEIE y‘IC6HLIe 3aHATHSA IO JUCHUIIJIMHC HA MPAKTUYCCKUX,

71a00PATOPHBIX 3aHATHAX.




