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1 Ilean u 3a7a491 OCBOEHUS JUCHUTIIUHBI

ean (en) OCBOCHUS TUCIUTUIMHBI.

- peayiM3anus B paMKax AUCHUIUIMHBI TpeOOBaHUN KBAIM(DUKAIIMOHHONM XapaKTEPUCTHKH, CBSI3aH-HOM
¢ TpodecCHOHANBHONW IesATENbHOCThIO BBIMYCKHHMKA 1Mo HampasieHuto 13.03.01 Temmosnepreruka u
TerioTexHuka coryiacHo denepanbHOMY TOCYAapCTBEHHOMY OOpa30BaTEIIbHOMY CTaHIApTy BBICIIETO
o0Opa3oBaHMs, YTBEPKICHHOMY IpUKa3oM MUHUCTEpCTBA 0Opa3oBanus  HayKu Poccuiickoii denepanuu ot
28.02.2018 r. Ne 143;

- (opmupoBaHHE COOTBETCTBYIONIUX KOMIIETEHIIMH, MPEAYCMOTPEHHBIX 00pa30BaTEIBLHOM
nporpammoii  Beicmero ooOpaszoanus (OIl BO) moaroroBku OakanaBpoB 1o HampasieHuto 13.03.01
TemmosHepreTrka U TEIIOTEXHUKA C TIPOPUIIEM MTOJATOTOBKH « IHEProodecieueHrne mpepusiTuii

. Jagaum:

- O3HAKOMIJICHHUC CTy,I[CHTOB C METOoaaMHU IIPOCKTHUPOBaHUA U OCHOBAMH pacye€Ta yCTaHOBI/IBH_II/IXCSI PEXUMOB
pa60TLI OCHOBHOI'O M BCIIOMOT'aTE€JIBHOI'O KOTCJIBHOT'O U IMMapOr€HEPAIMOHHOT'O O60py,Z[OBaHPI5{, METOJaMHU U cnoco6a—
MU CXKUT'aHUA Pa3IMYHBIX BUIOB TOILIMBA. KpOMe TOTO, B 3a1a4u H3y‘IeHI/I$I JOUCHUIINIMHBI BXOOAT TAKXKE O3HAKOMIIC-
HUC C TCIIJIOBBIMU pACUCTaMM I10 6aJ1chy KOTCJIbHOI'O MJIM IMAapOBOro arperara, ¢ BOAHBIM W IApPOBBIM PEKHUMaMU
KOTCJIbHOI'O arperara.

2 MecTo AUCHUILUINHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JucuuriauHa OTHOCUTCS K 00s3aTeNbHBIM JUCHUILIMHAM (MOJYJISIM) BapuaTUBHOW YacTu Ojoka /|
«luctuumivHel (MOIYIIN)»

[IpepexBusuthl nucuuriunbl: b1.J1.6.13 @usuxa, B1.J].5.20 [uopoecazoounamuka, b1.J[.B.21
Teopemuueckue 0CHOBbL MENJIOMEXHUKU

[ToctpexBu3utThl guctuiuiuebl:  b1.J[.B.10 Oxcnayamayus u MOHmMAdMC MeNnjiOMeXHU4ecKux
yemanogok, bB1.J].B.13 Tennosvie 0gueamenu u HacHemamenu

3 TpeOoBaHusA K pe3yabTaTaM 00y4eHHs MO JUCHHUIINHE

ITpouecc u3yueHus: AMCUUIIIIMHBI HAPaBJieH Ha (OPMHUPOBAHUE CIAEAYIOLIUX PE3YIbTaTOB 00yUEHUS

[Inarupyemsbie pe3yabTaThl
Kox u naumenoBanue Kox u HanmMeHOBaHME HHAMKATOPA JOCTIDKEHHS | 0O0y4YeHHs 10 AUCIHILINHE,

(hopMHUpYEMBIX KOMIIETEHIUH KOMIIETEHIINN XapaKTEepHU3YIOIIHUE ITaIb

(hopMHpOBaHUS KOMIIETEHIUI

[NIK*-6 Cnoco6en obecnieunBarh | [IK*-6-B-1 JleMoHCTpUpyeT 3HaHHE HOPMATUBOB |3HATh:
COOJIFOICHNE IKOJOTUUECKOI 10 00€CTIEYCHHIO IKOJIOTHUECKOH 0€30MacCHOCTH
0€30MacHOCTH Ha MPOU3BOJICTBE U | 00BEKTOB MPOPECCHOHATBHON ICATSILHOCTH
TUTAHUPOBATH 3KO3AIIUTHBIC
MEPOTPHSITUS K MEPOTIPHUSITHS 110
JHEPIO- U PeCypcocOCPEIKCHUIO
Ha TPOU3BOJICTBE YMeTh:

3HaTh pa3IUYHBIC
TEXHOJIOTMYECKHUE CXEMBI
MapOBBIX, BOJOTPEHHBIX
KOTJIOB U IIAPOTr€HEPaTOPOB

PaccuuThIBaTh KOIMYECTBO
ra30B, MOJYYAIOIINXCS B XOJIE
nporiecca ropeHusl.
[Ipeniarate rpynmst
3aLIUTHBIX COOPYKECHHUHN IS
YMEHBIICHUS] HTHTCHCUBHOCTH
MOTAAaHUs BPEIHBIX
BEIOPOCOB B aTMOcdepy




Kon n nammenoBanue
(hOpMHUPYEMBIX KOMITETCHITHH

Kon n HanmeHOBaHNE MHAUKATOPA TOCTHKCHIS
KOMIIETEHI[NHA

[Tnanupyembie pe3yabTaThl

00y4YeHHs IO TUCIHITINHE,

XapaKTepHU3YIOIIHe dTaIbl
(hopMHpOBaHUS KOMIIETEHIINH

Baanernb:

HaBrikaMu MIaHUpOBATh
MaJo3aTpaTHbIe,
cpenHe3aTpaTHbIe H
BBICOKO3aTpaTHBIC
9KO3AMUTHBIC MEPOTIPHATHS U
MEPOTIPHSTHUS 110 SHEPTO- U
pecypcocOepekeHHIIo Ha
MPOM3BOJICTBE

[IK*-7 CriocobeH Kk yq9acTuro B

pa60Tax 110 OCBOCHHIO M TOBOJOKC

TEXHOJIOTMYCCKUX IMMPOLUECCOB

[TK*-7-B-2 Wcnons3yeTt 3HaHUS B 00J1aCTH
3JIEKTPOTEXHUKH, TEIUIOTEXHUKHU, TUAPABINKH,
THIPOTa30/IMHAMHUKHN U MEXaHUKH IS
MOJArOTOBKHU MPEJI0KEHUH 110
COBEPILEHCTBOBAHUIO 000PYIOBAHUS, CPEJCTB
aBTOMATH3aLMU U MEXaHU3aIUH

3HaTL:

TexHomornyecKkrue mpoLecchl
MIOJTy4EHHs SJHEPTOHOCUTENEN
B BUJIE Mapa, ropsiaei BOIBL,
XOJIOZHOM BOJBI.
IIpousBoaCTBEHHBIE
MPOLIECCHI, KOTOPhIE
MOTEHLUAIBHO MOTYT
SIBIISITHCS OTPEOUTEIAMU
9THX SHEPTETUIECKUX
HocHurened. OCHOBHEBIE
MPOAYKTHI CTOPaHUS;
TEXHOJIOTHUECKHE CXEMBI
30J10yIaIeHNs U KOHCTPYKLIUS
WX DJIEMEHTOB; OYHMCTKA
YXOJISIINX T'a30B OT BHIOPOCOB
BPEIHBIX BEIIECTB U
KOHCTPYKIUS 2JIEMEHTOB
CHUCTEMBI OUUCTKH; TEIJIOBOM
0aJyaHC KOTEJIHOTO arperara;
MPUHLINI KOHCTPYHPOBaHUS
TOTIOYHBIX KaMep KOTJa;
IIPOLIECCHI C Ia30BOM CTOPOHBI
[IOBEPXHOCTEHN Harpesa;
OCHOBHBIE MTPOQHITU MaPOBBIX
KOTJIOB; TETJIOBBIE
XapaKTEepUCTUKH U
MPUHLNITNAIBHBIE CXEMBI
MaporeHepaTopoB aTOMHBIX
3NEKTPUYECKUX CTaHLINM;
BHYTPUKOTJIOBYIO
THUAPOIUHAMHUKY;
TEMIIEPaTyPHBII pEeXUM
MTOBEPXHOCTEN HArpena;
TEIUIOTUIPABINYECKYIO
pa3BeaKy U THIPOAMHAMUKY
paboueii cpenpl B
MTOBEPXHOCTSIX Harpena.
BoHBI pexuM KOTEIBHOTIO
arperata; TpeOOBaHUS K
Ka4eCTBY ITapa ¥ MUTATEIBHON

4




Kon n nammenoBanue
(hOpMHUPYEMBIX KOMITETCHITHH

Kon n HanmeHOBaHNE MHAUKATOPA TOCTHKCHIS
KOMIIETEHI[NHA

[Tnanupyembie pe3yabTaThl

00y4YeHHs IO TUCIHITINHE,

XapaKTepHU3YIOIIHe dTaIbl
(hopMHpOBaHUS KOMIIETEHIINH

BOJIbI; BOJHBIM PEXUM
KOTEJIBHOTO arperara;
YCIIOBUS paOOTHI
MOBEPXHOCTEH HArpeBa;
MPUHIUTIEI KOHCTPYHPOBAHUS
KOTEJIBHOTO arperara;
TCILIOBOMH,
a3pPOIMHAMUYECKU,
TUAPABIMYECKUN U
MPOYHOCTHOM pacyer
KOTEJIBHOTO arperara;
HECTaIlMOHAPHBIE MPOIIECCH B
MaporeHepaTopax u KOTiax;
OCHOBHBIC TTOJIOKCHHUS
SKCINTyaTallhuu KOTCJIbHBIX
arperaTos; IMyCK U OCTaHOB
KOTJa; obecreyeHue
HaJEeKHOCTHU IKCILTyaTaIlluu

YMmeTh:

[MopoOpaTh TeXHOIOTHYECKHE
CXEMBI TOTUIMBOIIOIAYHY
CUCTEMY yJaJeHHUS IPOTyKTOB
CTOpaHus Pa3IMYHbIX BHIOB
TOIUTUB. 3HATH METOIBI
KOHCTPYHUPOBaHHS TOTIOYHBIX
KaMep U ra30XxoJ10B KOTJIOB.
OcBOHUTH METOJIBI pacueTa
TeIyI0BOro OanaHca
KOTEJIbHOM, XapaKTEPUCTUKH
OpraHUYecKOro TOILINBA,
MOATOTOBKY TOIUTHBA K
C)KUTAHHIO, OCHOBHBIE
TEXHOJIOTHYECKNE CXEMBI U
KOHCTPYKIIHSI DJIEMEHTOB
CUCTEMBI TOTUIMBOIIOATOTOBKU
Y TOTUTUBOIIO/AYH,
MEXaHU3MbI TOPEHHS
OpPraHU4ecKOro TOTUINBA

Baajnersn:

Crierudukoit MOHTaXxa
TEIUIOIHEPTETHIECKOTO
000pyIOBaHUS IS CaMbIX
Pas3IUIHBIX TPYIIIT
noTpeduTeNel ¢ yueToM X
TpeOOBaHUI U HYXK/I.

[1IK*-8 Criocoben yuacTBOBAaTh B
paboTax 1o OIEHKE TEXHIIECKOTO

COCTOSTHUSI K OCTATOYHOT'O
pecypca 00opynoBaHus, B

I1K*-8-B-1 Bnaneer opranu3zaiueii padoThI 110
M3YYCHHUIO U BHEAPCHHUIO HAYYHO-TEXHUYCCKUX
JIOCTHXKCHH, TIEPEOBOTO OTCUSCTBEHHOTO U

3HAThL:

OcHOBHBIE HAPAOOTKU
OTEYECTBEHHOTO H




Kon n nammenoBanue
(hOpMHUPYEMBIX KOMITETCHITHH

Kon n HanmeHOBaHNE MHAUKATOPA TOCTHKCHIS
KOMIIETEHI[NHA

[Tnanupyembie pe3yabTaThl

00y4YeHHs IO TUCIHITINHE,

XapaKTepHU3YIOIIHe dTaIbl
(hopMHpOBaHUS KOMIIETEHIINH

OpraHu3anry NpoQUIAKTHIECKUX
OCMOTPOB H TEKYILETO PEMOHTA
00opymoBaHU

3apy0eHOTO OTBITa B cpepe TernocHa0KEeHUs

[1K*-8-B-2 JleMOHCTpUpYeT 3HAHUS 110
TEXHUYECKOMY OOCITY)KUBAaHHIO U PEMOHTY
KOTJIOAarperaToB, KOTEIbHOIO U
BCIIOMOTaTEIbHOI0 000pYIOBaHMS,
TpyOompoBonoB, KUIInA, nHxeHEpHBIX ceTeld,
3IaHUM U COOPYKEHUN

3apy0OeKHOTO OIbITa B chepe
TeII0CHAOKEHUS

YmMmeTh:

BHeI[p)ITI) HOBBIC 3HAHHS B
HpOH?;BOILCTBeHHBIﬁ nponecc ¢
OCJIbIO €T0 OIITUMH3allu

Baanersb:

HasrikaMu TexHU4ecKon
IUArHOCTUKH

[TIK*-9 Crocob6en k
00CITy)KHBaHHIO
TEXHOJIOTHYECKOTO
000pyTOBaHUSI, COCTABIICHUIO
3asBOK Ha 000pYZOBaHHE,
3amacHbIe YaCTH, K MOJATOTOBKE
TEXHUYECKOW TOKYMEHTALH Ha
PEMOHT

[1K*-9-B-1 JlemoHCTpUpYET 3HAHHE
TEXHOJIOTHYECKOTO 000pY/I0BaHHS,
0COOCHHOCTEH €ro MOHTaXa M HKCILITyaTalluu

3HATD

JleTapHyI0 KOMIUIEKTAlUIO 1
HpaBHiIa YKCIUTyaTalluu
obopynoBaHus

YMerTh:

PacrnioznaBath moTpeOHOCTH
PEMOHTA U 3aMEHBI 3am4acTen

Baanernb:

HasrikaMu cocTaBieHus U
Be€IECHUSI TEXHUYECKOU
JIOKYMEHTAIlUH

4 CTpyKTYypa U colepKaHHue TUCHUIINHBI

4.1 CTpyKkTypa AMCUMILINHBI

OO61mas TpyA0eMKOCTh AUCHHUTUINHBI COCTABJISIET 7 3a4eTHBIX eUHUIL (252 akaeMHYECKUX Jaca).

TpynoeMKOCTb,
Bun pabotsr aKaJIeMUYECKUX YacOB

5 cemectp 6 cemectp BCETO
OO0mas Tpy10€MKOCTH 108 144 252
KontakTHas padora: 53 45,25 98,25
Jlexmim (JI) 18 16 34
[Ipaktuueckue 3anarus (113) 16 14 30
JlaGoparopnsie padotsl (JIP) 16 14 30
Koncynpramnmm 1 1 2
WNuauBuayanbHas paboTa ¥ MHHOBAIIMOHHBIE ()OPMBI YUSOHBIX 15 1,5




TpynoeMKoCTb,

Bun pabotsr aKaJIeMUYECKUX YacoB
5 cemectp 6 cemectp BCETO
3aHATUI
[IpomesxyTouHas aTTecTauus (3a4eT, SK3aMeH ) 0,5 0,25 0,75
CamocrosiTesbHas1 padoTa: 55 98,75 153,75
- sbinonHenue Kypcosozo npoekma (KI1); +
- cCaMoOMoOAroToBKA (TIpopadoTKa U MOBTOPEHHUE JIEKITOHHOTO
MaTepraia 1 MaTepualia yueOHUKOB U Y4eOHBIX TIOCOOH;
MOATOTOBKA K NMPAKTHYECKUM 3aHATHAM; U3y4eHHE pa3ienos 1, 2, 5,
6, 9, 14 xypca B cucTeMe 3JeKTPOHHOTO 00yUdeHUs)
Buja MTOroBoOro KOHTpOJIs (3a4eT, IK3aMeH, IK3aMeH IK3aMeH
aupdepeHUHMPOBAHHBbIN 3a4eT)

Paznenpl nuCUUIUIMHBL, U3yYaeMbIe€ B 5 CEMECTPE

KonuuectBo yacos

ayJUTOpHAsI
Ne paznena HaumenoBanue paszienoB BHEAY/I.
BCETO pabota
paboTta
J | 113 | JIP
1 TexHoMmornyeckasi cxema MmapoBOi U BOJIOTPEHHOI 18 4 2 8
KOTEJIBHOM.
2 Ponr mapoBoro xoTiia ¥ maporeHepaTopa B cxeMax 18 2 2 14
TEIUIOBBIX M ATOMHBIX 3JIEKTPUYECKUX CTAHIMH
3 KoTenbHoe TOMIMBO U €T0 TEXHUYECKHE 16 2 2 4 8
XapaKTepUCTUKU
4 OCHOBBI OPTaHHU3AIUN TOIIOYHBIX IMTPOIIECCOB U 14 2 4 2 6
MaTepHaJbHbIe OaTaHChl TOPEHUS
5 IToBepxHOCTH HarpeBa MapOBBIX H BOAOTPEHHBIX 12 2 4 6
KOTJIOB, TEMIIEPATYPHBIM PEXXUM IMOBEPXHOCTEN
Harpesa.
6 OuncTKa yXOJSIIKX Ia30B OT BHIOPOCOB BPETHBIX 12 2 2 8
BEIIECTB M KOHCTPYKIIHS JIEMEHTOB CUCTEMbI OYHCTKH;
7 TemyoBoii 6anaHc KOTEIBHOTO arperara 10 2 2 2 4
8 [IpuHIHIT KOHCTPYHPOBAHHUS TOMMOYHBIX Kamep KOTia. 8 2 2 4
[Iponecchl C:KUraHust TOIUIMBA.
HUroro: 108 18 | 16 | 16 58




Pa3,I[CJ'H>I JAUCHUILINHBI, U3Yy4YaCMbIC B 6 CECMECTPC

KonmuecTBo uacoB
ayANTOpHAs
No paznena HaumenoBanue paszjenoB BHEAy/I.
BCETO pabota
paborta
J | I3 | JIP

9 TemnnoBble XapakKTEPUCTHUKU U MPUHIUIHAIBHBIC 20 2 2 2 14
CXEMBI MTApOTeHEPATOPOB ICKTPUUCCKUX CTAHIHIA

10 BHyTpUKOTIIOBas THAPOANHAMUKA KOTIIOB C 20 2 2 16
NPUHYIUTEIEHON IUPKYJISIIUCH SHEPrOHOCUTENeH

11 BHyTpUKOTIIOBas THAPOANHAMUKA KOTJIOB C 20 2 2 2 14
€CTECTBEHHOH LIUPKYJISIUUEH SHEPrOHOCUTENEH

12 DHU3NKO-XUMUYECKHUE OCHOBBI IIOBECHHUS PUMECEH B 20 2 4 2 12
TpaKTax KoTia

13 TemnoBoii, a3poAMHAMUYECKHI 1 TPOYHOCTHON pacueT 20 2 2 16
KOTEJIFHOTO arperara

14 DKCIUTyaTalus KOTJ0arperaton 15 2 2 11

15 [Taporenepatopbl yTHIN3aIIMOHHOTO THTIA 10 2 2 2 4

16 CrtpoutenbHble KOHCTPYKIIUU B BCIIOMOTaTeIhHOE 10 1 1 8
o0opymoBaHHUe KOTIa

17 [lepcriekTHBEI pa3BUTHS KOTENBHBIX arperaToB M Mapo- 9 1 2 1 5
TeHEPaTOPOB.
HUroro: 144 16 | 14 | 14 100
Bcero: 252 34 | 30 | 30 158

4.2 Copepxanue pa3aejoB JUCHHIIIMHBI

Pazpnen 1. Texnosiornyeckasi cxema napoBoil BOAOIpeiiHOM KOTeJIbLHOMI

Knaccudpukanus u TUObl KOTENbHBIX arperatoB. [lapoBoit m BomorpeliHble KOTIbL. OOIIee YCTPOWCTBO U
ornpeneneHus. OCHOBHBIE 0053aHHOCTH OIEPaTOpa KOTEIBHOM.

Pazpnen 2. Porb napoBoro kKorjia M NaporeHepaTopa B cXeMax TelVIOBbIX H ATOMHBIX 3JIEKTPHYECKUX CTAHIUH

[IpyHIMIIBI KOMIIOHOBKM ITOBEPXHOCTEH KOTiIoarperaToB. PacmpesneneHne TENMIOBOCHPUATUS MEXKAY
noBepxHocTsMu HarpeBa. TermoBas cxema TOC u ADC. KommoHoBka pabounx MOBEPXHOCTEH MaporeHeparnoOHHON
YCTaHOBKH.

Pa3nen 3. KotenbHOe TOIJIMBO U €r0 TEXHUYECKHE XapaAKTePHCTHKH

Buner m cocraB tomnmuBa. Temnora cropanusa TtorumBa. OOIpe TEXHUYECKHE XapaKTEPUCTHKH TOILIHB.
XapaKkTEepHUCTHUKU TBEPIOro TOIUIMBA. XaAPaKTEPUCTUKN MazyTa. XapaKTEPUCTUKU MPUPOJHOrO ra3a. XapaKTepUCTHKU
YTOJIBHOM MBUIH.

Pa3nen 4. OcHOBBI OpraHU3aly TOMOYHBIX NMPOLECCOB M MaTepHalbHble 0ajJaHChl TOPeHHA

OCHOBBI KMHETHKH XUMHYECKUX peakiuii. I'operne razoporo Tomnusa. ['openue TBepAoro Tomusa. [ operue
XKHUJIKOTO TOIUTMBAa. Pa3BUTHE M BOCIJIAMEHEHHWE TOIUIMBHO-BO3AYIIHOHW CTpyH B TOIMOYHOM oOBeme. [Ipomykrer
cropanus. PacueT sHTaNbNUN MPOIYKTOB CTOPAHMSL.

Paznen 5. IloBepXHocTH HarpeBa NapoOBBIX U BOJOTPeliHBIX KOTJIOB, TeMNEPATYPHLIH PeKUM TOBepPXHOCTEI
HAarpeBa.

TemnoBocpusATHE MOBEPXHOCTEN HarpeBa. BepTukanbHbIe TONOYHBIE SKPaHbI C €CTECTBEHHON LUPKYIISALMEH.
Tomounble 3KpaHBl NPAMOTOYHBIX KOTJIOB. CrenuanbHble KOHCTPYKIIMM  TOMOYHBIX AKpPaHOB. Bumbl
naponeperpepareneil. KomnonoBka napomneperpesateneil. BogsHeie s3xoHOMait3epsl. Bo3ayxonogorpesatenu. Pacuer
TEMIEpaTypHOro pexuMa oborpeBaemblx TpyO. TermmooOMeH mpu JOKPUTUYECKOM JAaBICHHHM BOZHOTO



TeIUIoHOCHTEIA. Termnoo0MeH Npy CBEPXKPUTHUECKOM AABJICHUH BOJHOTO TEIJIOHOCUTENSL. BiusiHue BHYTpUTPYOHBIX
OTJIOKCHHM Ha TEMITePaTyPHBIA PEKUM 000TpeBaEMBIX TPYO.
Pazgen 6.0umcTka yXOASIIMX Tra30B OT BHIOPOCOB BpPEAHBIX BelIeCTB M KOHCTPYKIHUSI JIEMEHTOB CHCTEMBI

OYNCTKH

Xumuueckas CTPyKTypa IbIMOBBIX I'a30B BbIOpachiBaeMbIX B atMocgepy. Hopmbl mpenenbHO JOMyCTHUMBIX
konnenTparuii (I1IJIK) Bpeaasix BemecTs B aTMochepHOM BO3IyXe. AKTHBHBIE U ITACCUBHBIE CIIOCOOBI MOAEP KaHNE
I[NAK wa pomyctumom ypoBHe. OmnpezaenieHHE BBICOTHI JObIMOBOH TpyObl. lcmoip3oBaHHE KOTENBHBIX TOIIOK,
CKUTAIOMIMX TOIUIMBO B DPEXWME KHIimero cios. Pabora meHTpoOexkHOro CcKpyOOepa ¥ 30JI0YIaBIMBAIOIIIE
AIEKTPODHIBTPEL

Pazgen 7. TemuioBoii 6aj1anc KOTeJLHOIO arperara

OOmiee ypaBHeHHME TemIoBoro OamaHca kotia. KoadduumeHT mnosie3Horo AeHCTBHS Koja, KOTEIbHOU
yCTaHOBKM M naporeHeparopa. Iloteps temna ¢ yxoxsmmmu razamu. [loteps TEIUIOTHI ¢ XUMHYECKUM HEIOKOI'OM
toruuBa. IloTeps Temna ¢ MexaHW4ecKMM HeaoxoroM ToruuBa. [loteps Temna ot HapykHoro oxnaxaeHus. Iloreps
TEIUIa C TEIJIOM YAasieMbIX NuIakoB. ONTUMHU3aMA NIOKa3aTeneil paboThl KOTJa [0 CyMME TEIUIOBBIX IOTEPh.

Pa3znen 8. [IpuHIMN KOHCTPYHPOBAaHUS TOMOYHBIX KaMep KoTJa. [Iponecchl c;kUraHus TONJINBA.

OcHOBHBIE pa3Mepbl TOMIOYHON KaMepbl U pacueTHbIE TEIUIOBbIE HANPSDKEHUA. TONOYHbIE KaMephbl U TOPEIKH
JUIS COKUTaHUS TBEPAOIo TOIUIMBA. ['a30Ma3yTHbIE TONKHU TOPENKH.

Paznen 9. TensioBble XapaKTepUCTHKH ¥ NPUHUUNHAJIbHBIE CXeMbl NIAPOreHePaATOPOB JIEKTPUUYECKUX
CTAHLM I

Knaccudpukauus teronocuteneit Ha TOC. OOmue ypaBHEHUS ABIKCHHS KUAKOCTH B TpyOax. Pesxumbl
JBIDKEHHS IBYX(a3zHoro moroka. [lepenaa maBieHui npyu ABMKEHUU MOTOKA KUAKOCTH 10 TpyOam. Bupl qBMKeHNs
xuakoctu. [IpuHIMIIMANPHAS TeTIoBass W BOAOPEXKMMHAs cxema »dHepretmdeckoro Omoka TOC. Temmoseie
XapaKTepUCTUKU HEProbIokoB B OpeHOYprcKoi odmacTu.

Pazgen 10. BHyTpuUKOT/IOBasi TIHAPOAMHAMHKA KOTJOB C TPHHYAMTEJIbHOW HHPKYJIsIHMEN
JHepProHocuresei

Knaccupukanms mMOBepXHOCTEH HarpeBa M HUX XapaKTepUCTUKU. [ 'mapaBmuyeckass XapaKTepHCTHKa
TOPH3OHTAJBHBIX TPyO. ['MIpaBimmueckas XxapakTepUCTUKA BEPTUKAIBHBIX TpyO. ['mapaBinveckue XapaKTEpUCTHKH
3JIEMEHTOB ITapOBOT0 KOTJIAa U MaporeHeparopa. I uapasnuyeckas pa3BepTka B ajeMeHTax komia. [lynpcamus moToka B
3JIEMEHTaX MapOBOT0 KOTJIA.

Paznea 11.BHyTpuKOT/I0Basi THAPOAUHAMHIKA KOTJIOB € eCTeCTBEHHON UPKYJIs el IJHeproHocuresei

I'uppaBnuyeckue XapakTEpUCTUKM KOHTypa LMpKysauuu. Pacder KOHTypoB wmpkyssuuu. Ilokxasarenu
Ha/IeKHOCTHU paboThl KOHTYpa IMPKYJsiuu. BHyTprOapabaHHble MpoLecchl U yCTPOUCTBA.

Pa3nen 12. ®u3nko-XxuMHYeCKHEe OCHOBBI MOBEIEHNs MPUMeceii B TPaKTaxX KOTJIa

CBoOonHas sHeprus ['mOOca. XumHuyeckne MOTEHIMANbl BEIIECTB B BOJHBIX pacTBopax. PacTBOpUMOCTb
npuMeceld B BOJHOM TeruloHocutene. Ilepexon mpumeceid m3 BoAasl B HachllleHHBIH map. Kopposus meranna B
MApOBOSIHOM TpakTe. 3aKOHOMEPHOCTH OTJIOKEHHS IIPUMECEH B MAPOBBIX KOTiIaxX. PakTOphI BIUSIOMINE HA CKOPOCTD
00pa30BaHUs OTJIOKEHUH. XUMHUUYESCKUN COCTAB OTIOXKCHH.

Paznen 13. TenJioBoii, a3poaHAMHYeCKUH M MPOYHOCTHOH pacyeT KOTeJbHOI0 arperara

Matepuan napoBbIX KOTJIOB. ASpPOJMHAMHYECKOE CONPOTHBICHHE MOBEPXHOCTEH HarpeBa KOTJA.
Omnpenenenue BBICOTHI IBIMOBOM TpYyOBI. Pacder TemMmnepaTypbl CcTeHKH 00OrpeBaeMoi TpyObl. Y TOUHEHUE TOJIIUHBI
CTEHKH TyOBbI 3a CYET KOPpPO3MHM Ha BHYTPEHHEH M HapyKHOW MOBEpPXHOCTAX. PacdeT TONMMHBI CTEHKH TPYOBI IO
YCIIOBHSIM IPOYHOCTH.

Paznen 14.9kcmiryaTanus KOTJ10arperaTos

OCHOBHBIE TTOJIOKEHHS IKCIUTyaTallui KOTENBHBIX arperaroB. [Iyck u 0CTaHOB KOTJIa B paboveM U aBapHiiHOM
pexxume. ObecnieueHne HAAEKHOCTH 000pyI0BaHUs NPH 3KCITyaTauud. BogHo-XxuMHu4Yeckne pexxiuMbl S3HEProOIOKOB.
KommnexcoHHbIi BogHO-XUMUUecKuil peskuM. [IpeamnmyckoBbie U SKCILUTyaTallMOHHbIE CLIOCOOBI OYMCTKH MOBEPXHOCTEH
KOTJ1a. OpraHmauH;{ PEMOHTOB: BUJbI PEMOHTOB, IIEPUOJUYHOCTE IMPOBECACHUA PEMOHTOB, COCTABJICHHUC HG@GKTHOI‘/'I
BEJIOMOCTH, ONpefesieHne 00bEMOB PEMOHTa, CPOKOB MpOBEIeHUS. TelIOTEXHWYECKHE HCIIBITAaHUS KOTEIbHBIX
ycTaHOBOK. Bujipl ucnibiTannii, TpeOOBaHNE K HUM, METOIMKA MpoBeAeHus. COCTaBIeHUE PEKUMHBIX KapT KOTJIOB.

Pasnen 15. IlaporenepaTopbl YTHJIH3AMOHHOI0 THIIA

OCOOCHHOCTH HCIIONB30BAHUS KOTIOB-YTHIM3aTOPOB. Y THIIU3AIIMOHHBIC KOTIIBI [T TeHEepaIluy 1mapa HU3KOro
nasneHus. KoTapl — yTHIM3aTOPBI JUIA MApOra3oBbIX YCTAHOBOK M HPOMBILUICHHBIX NPEANPHUIATHH OCOOEHHOCTH
KOHCTPYKIUH U pacuera. [IpouHocTHON pacueT maporeHepaTopa. KoTibsl yTHIN3aTopsl sl 3HEPreTHUYECKUX MAalluH
CpeJHEeN U MaJlOi MOIITHOCTH.

Pa3nen 16. CtponTesibHbIe KOHCTPYKIIMU U BCTIOMOraTeJbHOe 000pyA0BaHue KOTJIa

CrpoutenbHble KOHCTPYKLUMH: KapkKac KOTJIa M €ero »5JeMeHThl (0anku, pureinu, KOHTP(OPCHI).
BcenomorarensHoe o6opyzoBanue kotia. [IpuOopel KOHTpOds W aBTOMaTW3aluu padoThl koTia. Kapkac koTia.
OOMypoBKa 1 TeruioBas u3oisiims. Jlerkas u Tshkenas oOMypoBka kotia. TpyOonpoBoaHas apMaTypa v 00 lyBOYHbIC
anmapatbl. TSAro-IyTheBbIE YCTaHOBKH.

Pasnen 17. IlepcniekTHBBI pa3BUTHA KOTEJIBHBIX arperaToB M aporeHepaTopoB



TToBbIIeHNE MOITHOCTU KOTiIoarperaToB. [lepcreKTUBBI MOBBIICHUS MApaMETPOB Mapa MOIIHBIX KOTEIbHBIX
arperatoB. BimsHIe TEXHUYECKUX XapaKTEPUCTHUK TOIUIMBA Ha MPO(HIH MOIIHBIX KOTENBHBIX arperatos. [Ipodwis u
KOMITOHOBKA KOTJIOArperaToB OOJBIION MOIIHOCTA HAa CBEPXBBICOKHE IMapaMeTphl Iapa. YBEIHUYCHHUE CAUHUYHON
MOIIIHOCTH arperatoB M MOBBILICHUE MapaMETPOB Mapa CHelHalu3alus KOTIOB MO0 Ha3HAYEHUIO, B TOM YHCIE AJIA
TEXHOJOTHYECKUX arperatoB, a Takke Mo TorumBy. [IpuMmeHeHne Ooiiee Ka4eCTBEHHBIX W HOBBIX MaTEpHAIIOB MPHU
W3TOTOBJICHUH KOTJIOB, COBEPIICHCTBOBAHWE M MOYyJbHAs YHH(HKAIS JJIEMEHTOB KOTJIOB M BCIIOMOTATEIHHOTO
00opyIOBaHMs MPUMEHECHUE PAIlMOHAIBHBIX KOHCTPYKIMH TOIMOYHBIX YCTPOMCTB W MPOIECCOB CXKUTAHUS TOIUIMBA,
CHUCTEM TIBUICTIDUTOTOBICHNS W TATOAYTHEBBIX YCTAaHOBOK WCIOJB30BaHHE OOJiee COBEPIICHHBIX CHCTEM
30JI0yJIOBUTENIEH W yCTAHOBOK U OYMCTKH TPOMYKTOB CTOpPaHHS OT OKCHAOB Cephl U a30Ta. lloBhIIeHne TerioBoit
SKOHOMUYHOCTH KOTEJILHBIX YCTAHOBOK 3a CUET UCIOJIb30BaHMsI CKPBITOM TEILIOTHI TAPOOOPa30BaHUS NP CHIKEHUHU
TEMIIEPATyPhl YXOIANIMX ra3oB. [IpuMeHeHue Kucaopoia Mpyu CKUTraHWH TOIUIMBA, YTO WHTCHCU(DHUIIMPYET MPOIECCH
TOPEHHSI U TEIUI0OOMEHa, CHIKAeT PacXopl METAJIa Ha KOTIIBI U MTOBBIIIAET WX TEIUIOBYIO 9KOHOMHYHOCTh. Pa3BuTHe
MPUMEHEHUS CUCTEM JIJIsl KOMILICKCHOM aBTOMAaTh3aluu pa0doTel KOTiIoB Koreneparus. TpureHeparusi.

4.3 JIabopaTopHbie padoThI

Ne Ne paznena Haumenosanue nabopaTopHbIX padoT Kou-Bo

JIP ) 4acoB
1 1 TexHonornueckas cxema apoBOM ¥ BOJOIPEMHON KOTEIbHOM. 2
2 2 Pouxp mapoBoro KotTina u maporeHeparopa B cxeMax TeTUTOBBIX M ATOMHBIX 2

SIEKTPUYECKUX CTAHUIUN

3 3 KoTenpHOE TOMIIMBO M €r0 TEXHUUECKUE XaPAKTEPUCTHKH 4

4 4 OCHOBBI OpraHU3alXy TOIOYHBIX MTPOIECCOB U MaTepUaANIbHBIE OaTaHChI 2
TOPEHUsI

5 6 OuncTKa yXOIAIINX Ta30B OT BEIOPOCOB BPEIHBIX BEIIECTB U KOHCTPYKITUS 2

9JIEMEHTOB CUCTEMBI OUHCTKU;
6 7 TerutoBoii 6ajlaHC KOTEIBHOTO arperara 2
7 8 [TpuHIATT KOHCTPYUPOBAHHUS TOITOYHBIX KaMep KOTJIa. 2
[Iponecchl CXxUraHusi TOIJIMBA.

8 9 TeruioBble XapaKTEPUCTUKU U MIPUHLIUITHAIBHbBIE CXEMBI TapOTre€HEepaTOpPOB 2
SJIEKTPUUECKUX CTAHIUN

9 10 BryTprKkoTIIOBas THAPOAMHAMUKA KOTIIOB C MIPUHYAUTEIBHON IUPKYIIAIUCH 2
SHEPrOHOCHUTENEH

10 11 BuyTpukoTiOBas ruipoIMHAMUKA KOTJIOB C €CTECTBEHHOW LIUPKYJIALIUEN 2
SHEPrOHOCUTENEHN

11 12 DU3NKO-XMMIYECKHE OCHOBBI TIOBEJICHUS MMPUMeECel B TPAKTax KOTia 2
12 14 OKcIuTyaranus KOTI0arperaToB 2
13 15 [laporerepaTopsl yTHIN3alIMOHHOTO THIIA 2
14 16 CrpouTenpHble KOHCTPYKIIMH U BCIOMOTaTeIbHOE 000PYAOBaHUE KOTIIA 1
15 17 ITepcneKTHBBI pa3BUTHS KOTEIbHBIX arperaToB M NapOreHEPATOPOB. 1

HUroro: 30
4.4 llpakTnyeckue 3aHATUSA (CEMUHAPHI)
No | Nopazgena Tema Kon-Bo wacon
1 1 TexHonoruyeckas cxema napoBoil U BOJOTPEHHON KOTEIbHOM. 4
2 3 KotespHOE TOIUIMBO M €r0 TEXHUUECKHE XaPAKTEPUCTHKH 2
3 4 OCHOBBI OPraHU3alKy TOIIOYHBIX MIPOLECCOB U MaTepUabHbIe OaTaHChl 4
TOPEHUsI

4 5 [loBepxHOCTH HarpeBa NapoBHIX U BOAOTPEUHBIX KOTIIOB, TEMIIEPATYPHBIH 4
PEKUM MTOBEPXHOCTEH Harpesa.

5 7 TermnoBoii 6alaHC KOTEIHHOTO arperarta 2

6 9 TenmoBble XapakTEPUCTUKN W MPUHIIUIHAIBEHBIE CXEMBI TAPOTeHEPATOPOB 2
IIEKTPUYECKUX CTAHLMUH

7 11 BryTpHuKOTIIOBast THAPOANHAMUKA KOTIIOB C €CTECTBEHHOM HUPKYIISALHEH 2
SHEPrOHOCUTENEH

8 12 DU3NKO-XUMHUYECKHE OCHOBHI ITOBEJICHHS IPUMeceH B TPaKTaxX KOTIa 4

9 13 TemnnoBoi, a3poAMHAMUYECKUI M IPOYHOCTHON pacyeT KOTENbHOIO arperara 2

10 15 [TaporenepaTops! yTWIN3alIHOHHOTO THUIA 2
11 17 IlepciekTHBBI pa3BUTHS KOTEJIBHBIX arperaToB U MaporeHepaToOpoOB. 2
12 HUtoro: 30
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4.5 KypcoBoii nmpoekr (5 cemectp)

Tema kypcoBoro npoekra: «Pacuer TerIoBoi CXeMbl KOTEIbHOMW»
KypcoBoii mpoeKT CoaepkKUT CIeTyIOINe pa3Iebl:
1. [ToxpoOHBIH pacyET MPUHIUITHAIEHO TEIUIOBOM CXEMBI KOTEIBHOM.
2. Be1bop tumopasmepa u omnpe/eieHne KOJIuIecTBa KOTI0arperaTos.
3.TemmoBoit OanaHCc KOTEILHOTO arperara.
4.0npenencHue TOAOBOTO pacxoia TOIUINBA.
5.TennoBoi KOHCTPYKTUBHBIN pacd€T BOJHOIO 3KOHOMaM3epa.

6.I'paduueckoe n300paskeHre MPUHIUMUAIBHON TETJIOBOM CXEMbI KOTEJFHON C YKa3aHUEM PacXoAOB U dHTaIb-
MU 1 BOASIHOTO SKOHOMai3epa Ha hopmarax A4.

5 Y4yeOHO-MeTOAMYECKOE o0ecnedeHne JUCITHTINHBI
5.1 OcHoBHas auTEpaTypa

1. CoxonoB b.A. IlapoBbie 1 BojorpeiiHple KOTJIBI MaJIOW U cpefaHei MoHocTH: Y4ueb. mocobue/b.A.Cokomnos.
— M.:Axaznemus, 2008.- 128c.- ISBN 978-5-7695-4745-4

2. I'yce, HO. JI.  OcHOBBI MPOEKTHUPOBAaHUS KOTEIBHBIX YCTaHOBOK [TekcT] : yued. mocobue ams By3oB / FO.
JI. T'yces .- 2-e u3x., nepepad. u mor. - M. : Ctpoiimsnart, 1973. - 248 c. : wi.. - bubmuorp.: c. 246.

3. AdpoarHaMHUYECKHI pacdeT KOTeNbHBIX yCTaHOBOK [TexcT] : HopmaTuB. meron / mox pexa. C. . Mouana.- 3-
e m3n. - JI. : Dueprus, 1977. - 256 c. : un. - [Ipun.: c. 55-253.

4 3crepkun, P. U.  KotenbHble ycTanoBku. KypcoBoe m nuruioMHoe mpoekThpoBanue [Tekcr] : y4el. ams
TexHukyMoB / P. U. Octepkun. - JI. : Dueproarommsaar, 1989. - 280 c. : un. - bubmmorp.: c. 278. - ISBN 5-283-04445-
9.

5.2 JlonosHUTELHAS JUTEPATypa

1. [Tuxynes U. A. Pacder TemioBoi cXeMbl IPOU3BOICTBEHHO-OTONUTEIPHON KOTEIBHOU : MeTo/. yKazaHus
JUTSL BEITIOJTHEHHS KypCOBOTO TIpoeKTa 1o auctuiuimae "Termmorenepupytonue yctanoBku': [B 2 4.] / U. A. Tlukynes,
P. 1. Mancypos ; M-Bo oOpa3oBanus u Hayku Poc. denepanmu, ['oc. 00pa3oBar. yupekieHue BhICIL pod. odopa3o-
Bauus "OpenOypr. roc. yH-T", Kad. TernorazocHadkeHusl, BEHTWISIIUY U TUApoMexaHuku. - OpenOypr: TOY OI'Y,
2009. 4. 2:. -, 2009. - 54 c

2. AdpoarHaMUYECKH pacueT KOTeIbHBIX ycTaHOBOK: Hopmartus. merox / mon pex. C. U. Mouana.- 3- e u3n. -
JI. : Dueprus, 1977. - 256 c.

3. TennosnepreTrka u TemoTexHuka [Tekcr] : cnpaBouynuk / ox pen. A. B. Kimmenxko, B. M. 3opuna . - 4-¢
u3a., cTep. KH. 3- M. : MOU, 2007

4 lerones, M. M. Kotenbubie ycranoBku [Teker] : yue0. st crynenToB By30B / M. M. llleromnes, 1O. JI.
I'yce, M. C. UBaHoBa. - M. : Ctpoiim3gat, 1966. - 424 c. : uin. - bubmwmorp.: c. 420.
5.I1anun, B. Y. KotenbHbie ycTanoBKU Masioil u cpeaneit momHocTH [Teker] : yue6. mocobue / B. U. Ia-

HuH. - M. : U31-Bo M-Ba koM. x03-Ba PCDCP, 1960. - 280 c. : ui. - [lpun.: ¢. 267-275. - bubnwuorp.: c. 276.

5.3 llepuoaunyeckue U31aHUA
W3Bectus PAH. Onepreruka: xypHai.- M.:Axkagemusaaruentp «Hayka» PAH
HNudopmalimoHHO-H3MepHUTENbHBIC U YIIPABISIONINE CHCTEMBI: )KypHal1. — M.:AreHTcTBo «Pocnieuarsy
TemnosHepreTuka: xxypHai. — M.:ArentcTBo «Pocnedarsy
OHeprocOepexenue: KypHai. — M.:AreHTcTBO «PocmeuaTs»

5.4 UntepHeT-pecypcsbl
1. https://ru.coursera.org/- «Courserax;
2. https://openedu.ru/course/- «OtkpsiToe oOpaszoBanue», Karamor kypcoB, MOOK: «CucreMbl aBTOMaTH3HPOBAHHOTO
MPOCKTUPOBAHUS AIIUKTUBHBIX TEXHOIOTHI»;
3. https://universarium.org/ - «YHuBepcapuym»;
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https://ru.coursera.org/
https://openedu.ru/course/-
https://universarium.org/

4, https://mwww.edx.org/ - «EdX»;

5. https:/www.lektorium.tv/ - «JIexroprymy»,

6. https://ru.coursera.org/learn/python - «Coursera», MOOK: Programming for Everybody (Getting Started with Python)»;
7. https://universarium.org/catalog - «YuauBepcapuym», Kypcsr, MOOK: «O6mime Bonpocs! (husiocohun HayKny»;

8. https://www.lektorium.tv/mooc - «JTextoprym», MOOK: «JIMCKpeTHass MATEMATHKaY

5.5 [IporpamMmmHoOe oGecnieyenne, NpodeccuoHaTbHbIE 6a3bI JAHHBIX H HH(OPMaNIOHHbIE CTIPABOYHBIE
CUCTEMBI
1. Onepanmonnas cuctema PEJ OC
2. ITaket oducusix npunoxenuii LibreOffice
3. IlporpammHas cuctemMa AJisl OpraHu3aliuy BUAeo-KoHpepeHn-ces3u Webinar.ru
4. TAPAHT Ilnardopma F1 [OnexrponHslil pecypc]: cmpaBodHo-mIpaBoBas cucreMma. / Pazpaborank OOO
HITIT «I"’APAHT-CepBuc», 119992, Mocksa, Bopo6beBbl Topsr, MI'Y, [1990-2023]. — Pexxum moctyna B cetu OI'Y
nis yeranoBku cuctemsl: \\fileserverl\GarantClient\garant.exe
5. KoncynpranT Ilmoc [DnekTpoHHBIN pecypc]: 37eKTpOHHOE MepHOINIecKoe H3IaHue CIIPaBOYHAS MIPaBOBas
cuctema. / Paspaborunk 3A0 «Koncynbrant [lnrocy, [1992-2023]. — Pexxum moctyma k cucreme B cetn OI'Y st
ycranoBku cucteMmsl: \fileserverl\!CONSUL T\cons.exe
6. http://edu.garant.ru/garant/study/ - Uurepuer-Bepcusi TAPAHT-O6pa3zoBanue, Cucrema TAPAHT mis cty-
JICHTOB, aCMUPAHTOB U Mperno/iaBareiei

6 MaTepuajnbHO-TeXHUYeCKOe o0ecniedeHne TUCUMIIMHBI

Y4eOHble ayIUTOPUU AJIsi TPOBEIACHHS 3aHATHH JEKIMOHHOTO THIA, CEMHUHAPCKOrO THUMA, Ui
MPOBEJICHUSI TPYNIOBBIX M HWHIWBUAYAIBHBIX KOHCYJIbTALWM, TEKYHIEIO KOHTPOJS W IMPOMEKYTOUHOM
aTTeCTalUU.

AyIHATOpUN OCHAIICHBI KOMIUICKTAMH YUYEHUICCKOW MeOeH, TeXHHISCKUMH CPEIICTBAMHU O0YyUYCHUS,
CITy>KalllUMU /715l IPeICTaBIeHUs yueOHoM nHpopMauu 60IbIION ayAUTOPHH.

Jns mpoBeneHus: 1a0OpaTOPHBIX 3aHATHH HCMONB3yeTcs JabopaTopust Kadeapsl dIIEKTpO- H
TEIUIOPHEPTETUKH, OCHAIICHHAas MYJIbTUMEIUWHBIM OOOpyIOBaHHEM C HAIJSIAHBIME — TOCOOUAMH,
TUHAMHYECKHUMH  WUTFOCTpanusMu.  JIis  BBINOJNHEHUS  J1a0OpaTOpHBIX  paboT  mpeaHa3HAYCHBI
TEXHOJIOTUYECKHE CTEH]IbI C 00pa3aMu TEPMOMETPOB, MAHOMETPOB U 0APOMETPOB, MUPOMETP, ONITUYECKUI
SHJOCKOI, TOKOBBIC KJIEIIM, TOJIIMHOMEp, KOMIIPECCOP, HACOCHAas CTaHLHUs, pacxomomep «lHemp 7»,
pacxonomep «Portaflow 220».

JlaGopaTopuwu, 3a/1eiicTBOBaHHBIE B y4eOHOM IpoLecce:

- 1abopaTopusi ICTOYHUKOB U CUCTEM TeIIocHabkeHus npeanpustuii (aya. 8121);
- mabopaTtopus TerocHadxkeHus (aya. 8206).

- TEIUIOBOM MyHKT § kopmyca OI'Y

[Tomerienue st caMOCTOATENbHON PabOThl 00YYarOIIMXCSI OCHAIEHBI KOMITBIOTEPHOU TEXHUKOM,
noakioueHHo K cetu "VMHTepHeT", M obOecrmeueHHMEM JOCTyNa B JJIEKTPOHHYIO HH(POPMAIIHOHHO-
oOpazoBarenbHyto cpeny OI'Y.
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https://www.edx.org/
https://www.lektorium.tv/
https://ru.coursera.org/learn/python
https://universarium.org/catalog
https://www.lektorium.tv/mooc
file://fileserver1/!CONSULT/cons.exe
http://edu.garant.ru/garant/study/

