MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpasienue noaroroBku/cnenuanbHocThb: 13.04.01 Tensio3HepreTuka v TeMJI0TeXHHKA
HaumenoBanue oopa3zoBare/ibHOii nporpamMmmbi: TOC: cxeMbl, CHCTEMBI U arperarbl
YpoBeHnb 00pa3oBaHusi: Bbiciee 00pa3oBaHMe - MarucTpaTypa

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
TOILIMBHOE XO3SUCTBO U DKOJOI'NYECKAS BE3OIIACHOCTH

TIC

BJok:

Baok 1 «/Iucuyuniaunbl (MoOxyJam)»

Yacrp 00pa3zoBaTebLHOM
NpPOrpaMMBblI:

Yacrsb, popmMupyeMasi y4aCTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEHHI

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.02

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

3 cemectp - 5;

Yacos (Bcero) no yueoHomy
IIAHY:

180 yacoB

Jexnun

3 cemectp - 32 yaca;

IIpakTnyeckue 3aHATHSA

3 cemectp - 32 yaca;

JladopaTopHbie padoThI

He NMPeyCMOTPEHO YUeOHbIM MJIAHOM

KoncyabTanuu

3 cemecTp - 2 yaca;

CamocTrosiTesibHasi padoTa

3 cemectp - 113,5 yacos;

B ToM unciae Ha KIT/KP

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnas koHTaKkTHasi padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ayIUTOPHbIX 3aHSATHH

BKJIIOYAS:
TecTrupoBanue
Jomaiunee 3a1anue

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

3 cemectp - 0,5 yaca;

MockBa 2025




NPOI'PAMMY COCTABMUJI:

MognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3aU»

CeesieHun o Bnagensue U3N M3aK

Eanad Bnageney, Tynos B.b.
HpeHOI[aBaTeJ]B * Mol WaeHTudHKaTop R60d84b1lb-TupovVB-da499341 BB TyHOB
MognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3aU»
CeesieHun o Bnagensue U3N M3aK
“Fmnarad Bnageney, MNMoTankuHa E.H.
IIpenonaBareinb * Mol ¢ Viermigrratop RZdedd75¢-PotapkinaYN-06113009 E.H. IloTtankuna

COI'ZTACOBAHO:

PYKOBOI[I/ITCJ'H) MNopnucaHo 3NeKTPOHHOW Nnognuceio $TEOY BO «HHUY «M3U»
o i Ceefenua o Bragensue L3N M3aKn
06p330BaTeJ'ILHOI/I UL Bnagenel OnienHnKoBa E.H. EHU
HpOFpaMMBI * MO ¢ WUaeHTuduraTtop 1baf83c5-0IeynikovaYN-375dcd5[ OHeHHI/IKOBa
MNopnucaHo 3NeKTPOHHOW Nnognuceio $TEOY BO «HHUY «M3U»
o o Ceefenua o Bragensue L3N M3aKn
3aBeL[yfoynzm BBIIIYCKAIOIIEH - Ee— TyRonin AA.
kadeapoii - Mol ¢ Waermvratop Rb94958h9-DudolinAA-83802984 A.A. lynonun




1. HEJIM U BAZJIAYHU OCBOEHU A JUCHUIIIINHBI

Leabp ocBoeHUs AMCUMIUIMHBI. SIBJISIETCS HW3YYE€HHWE OCHOBHBIX HAaNpaBiICHUI TOBBIIICHUS
IKOJIOTHYECKON 0E30MacHOCTH TPU 3KCIUTyaTallMd TEIUIOBBIX AIEKTpudeckux cranuui (naee- TOC),
CIoCcO00B MOJATrOTOBKU SHEPreTHYECKUX TOIUIMB K CKUTAHHMIO B KOTJIaX U yAAJCHUS C 3JIEKTPOCTAHIINU
30JI0IIJIAKOBBIX MaTEPHAIIOB.

3agauyu AUCHMILINHBI

- U3y4eHHE MEePCIEKTUBHBIX TEXHOJIOTUH B 00JIACTH 3aIIUTHI BO3AYIIHOTO U BOJHOTO OACCEHHOB,
Ha 0a3e KOTOPhIX MOXKHO CO3/1aTh 3KoJiorndyecku OezonacHsie TOC;

- OBJIaJIEHUE METOAMKOM MTPOBEIEHUS pacyeTa cXeMbl Bogonob3oBanusa TOC u ee
paloHaIN3aI|H C YYETOM SKOJIOrH4ecKuX (aKTOpoB AJis HKosornyecku o6e3omnacHeix TOC;

- 03HaKOMJIEHHE C CYLIECTBYIOIMMHU CUCTEMAMHU MTOATOTOBKH TOIUIUB K CKUTAHUIO;

- OBJIQJICHUE METOJIUKON MPOBEAEHUS PACUETOB CUCTEM TOILJIMBOIIPUTOTOBJICHUS U

30JIOHIAKOYJAJICHUS

- OBJIaJICHUE METOAMKOI BEIOOpa 000PYIOBAHMUS M CXEM TOILITMBOIIOIAYN M 30JIONUIAKOYIAICHHS C
yu€ToM obecriedeHus skoaoruueckon 6e3onacaoctu TOC.

dopmupyembie y 00yJaronerocsi KOMNeTeHIMH U 3alJIaHUPOBAaHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIETeHIIUIi

KOI{ U HAMMCHOBAHHEC
KOMIICTCHIMNH

KO}I 1 HAMMCHOBAaHHEC
HHAUKATOPA TOCTUKCHUS
KOMIICTCHIIMH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

[IK-1 Cnocoben k
HPOEKTHO-
KOHCTPYKTOPCKOU
NesITeIbHOCTH B cdepe
TEII0-P)HEPTETUKH U
TEIIOTEXHUKH

N-2nk-1 [IpuanMaet
000CHOBAaHHBIE TEXHUYECKHE
peIIeHUS TIPH
IIPOSKTUPOBAHUH 00BEKTA
poQeCCHOHAIBHON
NESITETILHOCTH C YYETOM
o0ecreYeHHsT PKOHOMHYECKOM
1 SKOJIOTHYCCKOM
0e30macHOCTH

3HATh:
- [lepcnieKTHBHBIE TEXHOJIOTUU B 00JIACTH
3alUThl BO3YIIIHOTO 0aCCEHHOB JIs
sKoorn4ecku oe3onacHeix TOC;

- 3onouutakoyaanenue Ha TOC;

- TonmuBHoe x03siicTBO TOC.

YMETB:
- Pacuer 1 060ocHOBaHME pallMOHATM3ANN

cxembl Bogroniosib3zoBanust TOC ¢ yueTom
HKOJIOTMYECKUX (PaKTOPOB;

- Pacuer cucTeMbl MBUTCTTPUTOTOBIICHUS
KOTEJIbHBIX arperaToB ¢ y4eTOM JOJH U
pacxojia CymmIbHOTO areHTa JUIst
TBEPIOTO TOIJIMBA 33JJAaHHOTO COCTAaBA.

2. MECTO JUCIHMUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JlucuumMHa OTHOCHTCS K OCHOBHOHM mpodeccuoHanabHOM oOpa3oBarenbHOW mporpamme TOC:
cxembl, cuctemsl 1 arperatsl (ganee — OIIOII), nanpasnenus noarotosku 13.04.01 TennosnepreTuka u
TEIUIOTEXHHUKA, YPOBEHb 00pa30BaHMsL: BhICIIee 00pa30BaHUE - MAaTUCTpaTypa.

bazupyercs Ha ypoBHE BhICIIEro 00pa3oBaHus (OakagaBpuaT, CIICIIHAIUTET).

Pe3ynbraThl 00y4eHus1, MONTydYeHHbIE P OCBOCHUH TUCIUILIMHBI, HEOOXOAUMBI IPU BBIITOJTHEHUN
BBIMTYCKHOM KBaJTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 3anmra BO3AyIIHOTO 18 3 6 - 4 - - - - - 8 - CamocmoamensHoe usyuenue
OacceiiHa OT BpeTHOTO meopemuueckozo mamepuana: Visyaenue
Bozaeiicteus TOC TEOPETUUECKOTO MaTepuaa o pazueny
1.1 3amuTa BO3AyIIHOTO 18 6 - 4 - - - - - 8 - "3ammra BO3AYIIHOTO OacceifHa u
OacceiiHa OT BpETHOTO HIPUIETaroIled TEPPUTOPUH OT BPEIHOTO
BosaeiictBus TOC Bosaeiicreus TOC"
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:
[1], 67-89,98-122,143-168
2 3ammTa BOJHOTO 36 8 - 8 - - - - - 20 - CamocmosamensbHoe usyuenue
GacceiiHa ot cOpocoB meopemuyueckoz0 mamepuana: Vzyaenne
T2C TEOPETUYECKOr0 MaTepHaa o pasaeny
2.1 3ammra BOJHOTO 36 8 - 8 - - - - - 20 - "3ammra BogHOTO OacceitHa ot copocoB TOC"
OacceiiHa oT cOpocoB H3yuenue mamepuanog 1umepamypHbix
T3C UCMOYHUKOG:
[1], 246-250,258-286,290-310, 213-338,341-
352,365-371
[5], 30-280
3 TorumBHOE X03SCTBO 28 6 - 6 - - - - - 16 - Camocmoamensnoe uzyuenue
T2C meopemuyueckozo mamepuana: Nzyuenue
3.1 TonnuBHOE XO35UCTBO 28 6 - 6 - - - - - 16 - TEOPETUYECKOr0 MaTepHaa o pasaeny
T3C "TomnuBHOe xo3aiicTBo TOC"
H3yuenue mamepuanog 1umepamyprbix
UCIOYHUKOB:
[3], 70-89, 120-150
[4], 70-150, 180-250
4 [sutenpuroroBieHne 32 6 - 8 - - - - - 18 - Camocmoamenvroe usyuenue
Ha TOC meopemuyiecko20 mamepuana: zyuenue
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4.1 [TeenpuroroBneHue 32 6 - 8 - 18 - TEOPETUYECKOTO MaTepuana o pasaeny
Ha TOC "[Iemenpurorosnenue Ha TOC"
H3yuenue mamepuanog 1umepamypnoix
UCHOYHUKOB:
[3], 160-195
5 CucreMbl 30 6 - 6 - 18 - Camocmoamenvnoe uzyuenue
30JIONIIAKOY NATCHUS meopemuyeckozo mamepuana: VI3yaenue
Ha TOC TEOPETHYECKOTO MaTepraa 1o pas3uery
51 Cuctembl 30 6 - 6 - 18 - "Cucremsl 3omonutakoyganeans TOC"
30JI0NIIAKOY NATCHHUS H3yuenue mamepuanog 1umepamypHsix
Ha TOC UCHMOYHUKOG:
[2], 10-57, 60-205
DKk3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 180.0 32 - 32 0.5 80 335
Hroro 3a cemecTp 180.0 32 - 32 2 - 0.5 1135

IIpumeuanue: Jlex — nexuuu; JIab — naboparopHsie padoTsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTtopHble KOHCYIbTALUU IO KYPCOBBIM
npoektam/padoram; UKKII — nnauBHTyanpHbIe KOHCYIBTAIIMH 110 KypCOBBIM IIpoekTam/padotam; ['K- rpynmoBsie KOHCYIbTallMK IO pa3ienaM
mucuuiuinHel; CP — camocrostenbHas padora crynenTa; UKP — unas konraktHas padora; TK — Texymmii KoHTposb; [TA — npomexxyrounas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. 3awuma eo30vunozo baccetina om epedno2o gozoevicmeus TOC

1.1. 3amuTa Bo3mymHOTO OacceiiHa oT BpenHoro Bozaencteust TOC

CHmkeHue BEIOPOCOB coeMHEHUH cepbl B aTMocdepy. OuncTKa TOIIMBA OT COSAMHEHUN Cephl
1o ero ckuranusi. CBs3bIBAHUE COEAMHEHUN cepbl B Ipoliecce ropeHusi. OuncTKa AbIMOBBIX Ta30B
OT COCIIMHEHUH Cepbl: MOKPOU3BECTHIKOBBIA criocob (manee-MUC) odncTKH JBIMOBBIX Ta30B OT
SO2; mMokpocyxoit crmocod OYMCTKH JBIMOBBIX Ta30B OT SO2; aMHavYHO—CYyJIb(paTHBIM U aMHUaYHO-
HUKJIMYECKU CIOoCOObl OYUCTKHM JBbIMOBBIX Tra3oB oT SO2. VYmpolieHHbIEe Majao3aTpaTHbIC
TEXHOJIOTUM  CEPOOYHCTKH.BTOpuuHbIE MepomnpusaTus 1O YyMEHbIIeHHIO BbIOpocoB NOX:
cenektuBHble HekaTanuTuueckue u karaautudeckue (CHKB,CKB) cuctembl O4MCTKHA JBIMOBBIX
razoB or NOx. CokpaiieHue BBIOPOCOB BOASHOIO Iapa B aTMoc(epy: CHUCTEMbl OXJIaXKIICHUS
KOHJICHCATOPOB TYpOWH, BBIOPOCHI BOISHOIO IMapa ¢ JIBIMOBBEIMH Ta3aMH B atMocdepy; Cyxue
TpaJupHU; TpaJupHH KOMOWHUpOBaHHOTO THMHa. CokpalleHHue BHIOPOCOB MApHUKOBBIX Ta30B B
aTMocdepy: BIUSHHE YIIEKHCIOro ra3a Ha TiI00albHOE MOTEIUIEHHE KiIMMaTa Ha 3eMJie; CIIOCOOBI
OrpaHHuYEHUs BEIOPOCOB YIIIeKHCIOro raza B atmocdepy ot TOC..

2. 3awuma 6oouoz2o bacceuna om copocog TOC

2.1. 3amuTa BogHoro 6acceiina ot copocoB TOC

Bopmonorpebnenne wu BomoorBeaenne Ha TOC. OcHOBHBIE TOTPEOMTENH BOJABI U
XapakTEepUCTHKa  CTOYHBIX  BOJ: CHCTEMbl  OXJIAXAEHUS  KOHJEHCATOpOB TypOMH U
BCIIOMOTaTeJIbHOTO 00OpYyIOBaHUs; CUCTEMBI Truapo3ojoyaaneHus (nanee-1'3Y); crouHble BOJbI
3arpsi3HEHHbIE HEe(TENPOIyKTaMU; OOMBIBOYHBIE BOJbI PEr€HEPATUBHBIX BO3IYXOIOJOrpeBaTeei
U KOHBEKTHBHBIX IIOBEPXHOCTEW HarpeBa KOTJIOB; CTOYHBIE BOJbI XUMHUYECKHX IPOMBIBOK U
KOHCepBalMu 00opynoBaHus; croyHble BoJbl MWC OUMCTKM Ta30B OT OKCHJIOB CEpbl; CTOUYHbBIE
Bozbl BIIY; nmoBepxHOCTHBIE JIMBHEBBIE U Tajble CTOYHbIE BOABI ¢ Tepputopun TOC; rpyHTOBbBIE
BOJIBI CUCTEM BojaonoHmxkeHus.CokpalieHue BOJONOTPEOICHUsT U BOJOOTBEIEHHUS CHCTEMBbI
OXJIQXKJEHUS KOHJIEHCATOPOB TYpOMH M BCIOMOTarelbHOro o0opyaoBaHus; cuctemsl [3VY;
CTOYHBIX BOJl 3arpsA3HEHHBIX HEPTENPOAYKTaMH; OOMBIBOYHBIX BOJ  pEreHepaTHBHBIX
BO3/JyXOIOJOIpeBaTele! M KOHBEKTHBHBIX IIOBEPXHOCTEH HarpeBa KOTJIOB; CTOYHBIX BOJ
XMMHUYECKHX MPOMBIBOK M KOHCEpBaLUU 00OpyJnoBaHUs; CTOYHbIX Bog MUC ouucTku razoB oT
OKCHJIOB cepbl; cTOUHbIX BOjA BIIY; MNOBEpXHOCTHBIX JMBHEBBIX M TajblX CTOYHBIX BOJA C
tepputopun TOC; TpyHTOBBIX BOJ CHUCTEM BOJONOHMKEHUSA.OCHOBHBIE NPHUHLHUIIBI CO3/JaHUS
0ECCTOUHBIX M MAaJIOOTXOJHBIX TEXHOJIOTMHA BOJOINOJB30BaHUS 3a pyOexxoM. OnbIT co3qaHUs
BOJIOIIOJATOTOBKH C YTHJIM3alUeENl CTOYHBIX BoA Ha poccuiickux TOC. beccrounoe n MallooTX01HOE
BosocHaOxxeHue TOC. OOpazoBanue nutaMmoB Ha TOC u nytu ux yruiauzauuu. O0e3BoKHUBaHNE U
Cyllka oulamMa. YTHUIM3alMs [UIaMOB, 00pa3yroliuxcs NpU KOAryislMH BOJBL Y THIIM3ALUSA
M3BECTKOBBIX 1IUIAMOB. Y TUJIM3allMs TMIICOBBIX IIIJIAMOB..

3. Tonnusnoe xozsavicmeo TOC

3.1. TonmuBHOe x03sticTBO TOC

ITpuponHoOE Ta30BO€ TOILIMBO U ra3oBoe xo03sicTBO st TOC ¢ sHepreTH4ecKuMHU KOTJIaMU U
TOC c¢ I'TY. OOGopymoBaHue Ta30pacrpeieUuTEeIbHbIX IMYHKTOB. [IyHKTBI MOATOTOBKH Trasa,
JI0’)KUMHBIE KOMIIPECCOPHBIE CTaHLIMH, y3ibl ynpasieHus 1 TOC ¢ I'TY. besonacHocTs razoBoro
xo3siictBa. CocTaB M XapaKTEPUCTUKH Ma3yTOB. THIBI U TEXHOJOTMUECKHE CXEMbl Ma3yTHOT'O
XO35ICTBa. Ob6opynoBanue Ma3yTHOI'O XO03s1iCTBa. be3zomnacHocTh Ma3yTHOTO
X0341icTBA. XapaKTEPUCTUKA W CBOMCTBA TBEPAOrO TOIUIMBA. | EXHOJIOTMYECKass CXema
TOIIJIMBOIOJIAYM M OCHOBHBIE HOpMaTHBHBIE TpeOoBaHus K Hel. [Ipuémka u pasrpyska TOIUIMBA.
PasmopakuBaromue yctpoiictBa. BaronoomnpokuabiBaTenn U y3€n meperpy3kd. ToruiMBHbBIE
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cknaapl. HopMaTuBHBIE TpeOOBaHMS TO CKJIAJMPOBAHHUIO W XPAaHEHUIO TOIUHMBA. J[pOOWIBHBIN
3aBoJ. JIeHTOUHBIE KOHBEHEPHI, OCHOBHbIE UX Y3Jbl. [IuTarenu yris, MeTalio- U MIENOYJIOBUTEIH.
OOecnpulMBaHUE TpPaKTa TOIUIMBOIOAAYM. YUET TOIUIMBA M BECOBOE XO3SMCTBO. ABTOMATH3alUsA
TOILIMBOIIOJAYH. .

4. Hvirenpucomosnenue na TOC

4.1. ITsuenpuroroBnenue Ha TOC

®u3nyecKkue OCHOBBI MbUICIPUTOTOBIEHUA. CBONMCTBA YrOJIBHOM MBUIM. 3aKOH W3MEJIbUCHHUS
TOIUIMBA. DKOHOMHYECKAss TOHKOCTh IoMojia. OCHOBHbIE THIIBI YIJIEPa3MOJIbHBIX MEJIbHHUII.
CucreMbl TBUICIPUTOTOBICHUS. [IbUIENPUTOTOBUTENBPHOE O0OPYIOBAHKE: CEMapaToOphl IBLUIH,
LUKIJIOHBI TbUIEBbIC, MHUTATENIM IMbUIM, MHUTajIKd. TeraoBOM M BO3AYLIHBIM OajaHC CHUCTEMBI
MBUICTIPUTOTOBIICHUSL. .

5. Cucmemul 30n0uwnaxkoyoanenus na TOC

5.1. Cucremsl 3oonnakoynaienus Ha TOC

XUMHUKO-MUHEPAIIOTHYECKUHA COCTaB M KJIacCHU(PHKAIMs 30JI0IJIaKoBbIX MaTepuanos (31LIM).
['eomerpuueckne u ¢uszndeckue xapakrepuctuku 3IIM. BpIxoj 30510IITaKOBBIX MaTEpHAJIOB.
Texnonornueckas cxema ['3V. llnakoynanstomue ycTpoiicTBa U IUIAKOAPOOUIIKH, 30JI0CMbIBHBIE
ycTpoicTtBa. OCHOBBI pacuéra BHYTPUCTAHIIMOHHOTO O€3HAMOPHOTO THApPOTpaHcmopra. Pacdér
CHCTEM BHeLIHero HamopHoro ruapotpancnopta 3IIIM. Hacocsl u TpybonpoBoas! cucrem ['3Y.
3onooTrBasibl.  BopmocHaGxkenune — cucrem  I'3Y.  ABToMaruzanus — 30JI0LLIAKOYJAJICHUS.
OKojoru4yeckue acnekTsl. Bunuel nHeBMoTpaHcmopTa. CXeMbl CHUCTEM ITHEBMO30JIOYAAJICHUS.
O6opynoBaHue IHEBMO- M  I[HEBMOTIMAPOTPAHCIOPTHBIX  YCTaHOBOK. Pacuér  cucrem
IIHEBMO30JI0yAajleHus. Mcnonp30BaHue 30J101JIaKOBBIX MaTEpUAIIOB. .

3.3. TeMbl NIPaAKTHYECKUX 3aHATHH
1. Pacuér 3omomakoyaaneHus 10 6arepHoi HACOCHOM ¢ MOOYAUTENbHBIMU COTIJIAMU U
30J100TBaNa. Bb10Op 1 pacuéT cxeMbl MHEBMOTPAHCIIOPTA CYXOU 3016l 0 CKJIa/Aa, PaCUET
Haropa BO3AyXOAyTheBbIX MalluH (6 4yacoB);
2. [Ieienpurorosnenue Ha TOC.TemnoBoi 1 BO3AYIIHbIN OanaHCc CUCTEMBI
NBUIEIPUTOTOBJIEHHSI. 3HAKOMCTBO C METOAMKOM pacueT CUCTEMBI MbLIETPUTOTOBJICHUS
KOTEJIbHBIX arperaTroB ¢ y4eTOM JI0JIM U pacxo/ia CyIIMIBHOIO areHTa JJisl TBEpI0ro TOIUIMBa
3aJJaHHOTO cocTaBa (8 4acoB);
3. l'azoBoe xo3siicTBO TOC ¢ sHEpPreTUUECKUMU KOTIaMu U ra3oBoe xo3sictBo TOC c I'TY.
MasytHoe xo3siicTBo TOC. OcobeHHOCTH pacueTa pacxoja MPUPOJHOIro ra3a U Ma3yTa
Pacuér nmomauu TBEpOTO TOrMBA HA TOC OOJBIIION MOITHOCTH, ONIPeIeTICHNE
POM3BOIUTENLHOCTH CYIIMJIBHOTO capasi ¥ BBIOOD YKciia BATOHOOIPOKUIbIBATENEH (6
4acoB);
4. Parmonanuzanus cxeM Bogonoib3oBanus TOC ¢ yueToM 3KOJ0rHYeCKUX TpeOOBaHHIHA
.JM3ydeHne KaueCTBEHHOM U KOJIMYECTBEHHON XapakTepucTUKU nuiaMoB TOC. OcHOBHBIE
IyTH UX yTUIu3anuu (4 gaca);
5. Be16op MeToaa moaroToBKM J0OABOYHOM BOJIBI SHEPTETHIECKUX KOTJIOB Ha TOC
M3yuenne cxembl Boononb3oBanus coBpemennoit TOC (4 vaca);
6. CHIKeHHe BBIOPOCOB COETMHEHUN Cepbl U OKCUIOB a30Ta B atMochepy. CHuxeHue
BBIOPOCOB BOJISIHBIX ITAPOB U YIIIEKUCIIOTO ra3a B atMocepy(4 yaca).

3.4. TeMbl 1a00paTOPHBIX padoT
HE MIPEAYCMOTPEHO



3.5 Koncyabranumn

3.
4

5.

Ipynnoewle koncyremavuuu no pazoeaam oucyuniunsl (I'K)

OOcyxneHrne MarepualioB MO Kedcam pasfena "3ammra BO3AYIIHOTO OacceiiHa
MPUJIETAIOIICH TEPPUTOPUHU OT BpeiHOro BoznencTBus TOC"

OOcyxneHrne MaTepualoB MO Keiicam paszfena "3ammTa BogHOrO OacceiiHa oT cOpOCOB
TOC"

OO6cyxeHre MaTepuanosB 1o keiicam pasaena "TormmmBHOE X03sicTBO TOC"

OO6cyxaeHre MaTepualoB 1o keiicam paszzaena "[Isuenpurorosnenue Ha TOC"
OO6cyxneHre MaTepuanoB o keiicam pasaena "Cucremsl 3o0ionuiakoyaaneHus TOC"

3.6 TemaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ paboTa HE IPEayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena O11eHOYHOE CPEeJICTBO

3ariaHupOBaHHbIE PE3YIbTaThl 00YUYEHHUS 110 Kotbl JUCLUIUINHEI (B (TUII ¥ HAUMEHOBAHUE)
TUCIUILTNHE COOTBETCTBUH C
UHJUKAaTOPOB
(B COOTBETCTBUH C pa3zieiioM 1) n.3.1)
1]12]3]4]5

3HaTh:
TomnmBHOE x03s11icTBO TOC NI-2nx-1 + Tectupopanue/TommBHoOe x03s11cTBO TOC
3onouutakoyaanenue Ha TOC N-2nx-1 + | TectupoBanue/3ononuiakoynanenue aa TOC
[lepcrieKTHBHBIE TEXHOJIOTHH B 00JIACTH TectupoBanue/llepcriekTHBHBIE TEXHOIOTUU B 001aCTH 3aIUTHI
3alUThl BO3YLIHOTO OAaCCEMHOB JIs N-2mk1 + BO3AYIIHOTO 0accelHOB I dKoJorudecku 6e3onacHbix TOC
skonorunuecku 6ezomacHbix TOC
YMersb:
Pacuer cucteMbl NbLIETPUTOTOBIEHUS JowmamrHee 3axanue/3amura TP "Pacuer cucremMsr
KOTEJIbHBIX arperaToB ¢ y4eTOM A0 U V-2 + MBUICITPUTOTOBJICHHS KOTEIBHBIX arperaToB ¢ y4€TOM JOJU U
pacxo/a CylnIbHOIO are’Ta JJis TBEpI0ro pacxo/a CylIMIbHOIO are’Ta JJis TBEpI0ro TOILIMBA 331aHHOTO
TOILIMBA 3aJIaHHOTO COCTaBa cocrapa"
Pacuer u o0ocHOBaHUE paliiOHATU3AIIII Homamnee 3aganue/3amura TP "Pacuet n o6ocHOoBaHue
cxeMsbl Bogononb3oBanus TOC ¢ yuerom N-2nx-1 + palnoHaIn3auyl cxeMsl Bogonob3osanusa TOC ¢ yueTom
HKOJIOTMUECKUX (PaKTOPOB HKOJIOTMYECKUX (aKkTOpoB"




4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHUS 11O JUCIMIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
3 cemecTp

®dopma peanuzanuu: buneTsl (MUCEMEHHBIN OTIPOC)
1. 3ammra TP "Pacuer u o60cHOBaHME paliOHAIN3AUHN cXeMbl Bogonoiabs3oBanus TOC ¢
ydeToM dKojoruueckux akropos" ([JomarmHee 3amanue)
2. 3amuta TP "Pacuer cuctembl NbUIEIPUTOTOBIEHHS KOTEIbHBIX arperaToB ¢ y4e€TOM J0JIHU U
pacxo/ia CylImIbHOIO areHTa JJis TBEpI0To TOIUIMBA 3a1aHHOTo coctaBa” ([lomaninee
3a/1aHUE)

®opma peanuzaiun: KoMnbroTepHoe 3a1aHne
1. 3onouutakoynanenue Ha TOC (TectupoBaHue)
2. [lepcrieKTUBHBIE TEXHOJIOTHH B 0OJIACTH 3aIIUTHI BO3IYIIIHOTO 0aCCEHHOB 711 9KOJIOTUYECKU
6e3onacHbix TOC (TecTtupoBaHue)
3. TommuBHoe xo3siictBo TOC (TectupoBanue)

bamibHO-pedTUHIOBasA CTPYKTYpa AUCLUILINHBI SABISETCS NPUIOKEHUEM A.

4.2 IIpoMe:xyTOUYHasI aTTECTALUSA 110 AUCHMUILJIMHE

Oxzamen (Cemecmp Ne3)
Onenka ompenensercs B cooTBeTCTBUM C [lonokeHuem o OayIbHO-PEHTHMHIOBOM cHUCTeME AJs
ctynentoB HUY «MDW» Ha ocHOBaHMM CEMECTPOBOM M 3K3aMEHAIIMOHHOM COCTABIISAIOIIUX.

B numnioMm BBICTaBIsE€TCA OILIEHKA 3a 3 CEMECTD.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO JUCHUILIMHE IPUBEIEHBI B (POHAE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHbI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. [ToBeiieHne 3K00rMYecKoit 6e3omacHocTu TOC : yuebHOE mocoOue 1Jist BY30B 10
HanpasyeHuto 650800 "Temnosnepreruka”, cnenuansHocTsM 100500 "TennoBble 2IeKTpUUECKHE
craniuu" 1 100600 "TexHonorust BOJbI U TOIJIMBA HA TEIUIOBBIX U ATOMHBIX JIEKTPUYECKUX
cranuusax" / A. Y. Abpamos, u ap., Mock. sHepr. uH-T (MDOU TVY). — M. : U3a-80 MOU, 2002. —
378 c. — ISBN 5-7046-0712-8.;

2. Hasmees, 1O. I'. Cucrems! 3omonntakoyganenus TOC / HO. I'. Hazmees. — M. : U3n-8o MOU,
2002. — 572 c. — ISBN 5-7046-0747-0.;

3. Hazmees, 0. I'. Cucremsl TorummBonogauu u nsiienpuroronienus TOC : cnpaBouHoe mocodue /
10.T'. Hasmees, I'. P. Munraneesa. — M. : U3g-8o MDU, 2005. — 480 c. — ISBN 5-903072-03-8.;

4. Hazmees, 1O. I'. Masytusie xozsiicta TOC / 1O. I'. Haszmees. — M. : U3n-Bo MOU, 2002. — 612
c. — ISBN 5-7046-0864-7 .,

5. A. T. Beromkun- "UHxeHepHas 3ammra ruipochepsl 0T cOpOCOB CTOUYHBIX BOX", (2-€ U311, UcIp.
u joi.), U3narensctBo: "Unadpa-Umxenepus", Mocksa, Bonoraa, 2016 - (296 c.)
https://biblioclub.ru/index.php?page=book&id=444179.
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5.2 JIuneH3MoHHOE ¥ CBOGOTHO PAacPOCTPaHsIeMo€e MPOrpaMMHOe ofecrevyeHme:

1. CAO "IIpomereii";

2. Office / Poccuiickuii makeT o(h)UCHBIX MIPOrpamm;

3. Windows / OnepanimonHas cucrema cemeiicTpa Linux;

4. Buneoxondepenuuu (Maitan, Coepmkas, BK u mp).

5.3 UuTepHeT-pecypcsl, BKJIIOYast NpodeccHOHAIbHBIE 0a3bI IaHHBIX 1 HH(POPMAIIHOHHO-

CIIPpaBOYHbIC CUCTEMBbI:

1. 3BC Jlans - https://e.lanbook.com/
2. Hayunas 3jiekTponHasi oudamnoreka - https://elibrary.ru/
3. ba3za nannbix Web of Science - http://webofscience.com/
4. ba3za nannbIx Scopus - http://www.scopus.com
5. HainoHasibHasi 3JIEKTPOHHAs1 oubmoTeKa - https://rusneb.ru/

6. ITopTan oTKpLITHIX AaHHBIX Poccuiickoii ®@exepamuu - https://data.gov.ru

7. ba3a OTKpBITBHIX JaHHBLIX MUHHCTEPCTBA TPYAA U COUMATbHOM 3a1IUTHI PD -

https://rosmintrud.ru/opendata

8. baza OTKPbLITBIX JaHHBIX l'[pO(i)CCCI/IOHaJIbeIX CTaHAapTOB MI/IHI/ICTepCTBa Tpyaa u
connajbHoi 3amuThl PA - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-

blok/natsionalnyy-reestr-professionalnykh-standartov/
9. ba3a oTKpBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMUYECKOTro pa3Butusi PO -

http://www.economy.gov.ru

10. ba3a oTKpBITHIX JaHHBIX PochuumonnTopunra - http://www.fedsfm.ru/opendata
11. DnexkTponHas oTKpbITas 0a3a naHHbIX ''Polpred.com O630p CMHU" -

https://www.polpred.com

12. Uudopmanmonno-cnpapoynas cucrema «Kogexc/Texakenmepr» - Hitp:\\proinfosoft.ru;

http://docs.cntd.ru/

13. HauuoHaIbHBII MOpTAaJI OHJIAH 00yYeHus: «OTKpbITOE 00pa3oBanme» - hitps://openedu.ru
14. OpunnanbHbii caiiT Pe1epaibHOI0 AreHTCTBA 110 TEXHUYECKOMY Pery/JIMpoBaHHUI0

MeTpoJioruu - http://protect.gost.ru/
15. OTkpbITas yauBepcuTerckass nnpopmanuonnas cucrema «POCCHS» -

https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUITJIMHBI

Tun nomemeHus Homep aynuropumn, Ocnamenne
HAHMEHOBaHHe
Y4eOHble ayAUTOpUH TS T-501, YueOnas CTOJI, CTYJI, IOCKA MEJIOBAas,
MIPOBEJICHUS JIEKIIMOHHBIX ayAUTOpHS MYJIbTUMEAUNHBIN TPOEKTOP,

3aHATHH U TCKYLICTO

KOMIIBIOTEP HepCOHaHBHLIﬁ,

KOHTPOJIA KOHJIUIIMOHED

Y4eOHble ayAUTOpUH IS T-516, YueOnas cTod, mKad, J0cka MenoBas,
MPOBEICHUS nabopaTopus KOMIIBIOTEPHASA CETh C BBIXOJIOM B

MPAaKTUYECKUX 3aHITUH, "Kadenpansuas Hutepnert, 3kpaH, KOMIIBIOTED

KP u KII BBIUMCIIUTEIbHAS MEePCOHAIbHBIN, TPUHTEP
naboparopus”

Y4eOHble ayAUTOpHUH TS T-501, YueOnas CTOJI, CTYJI, IOCKA MEJIOBAas,

MPOBEICHUS ayAUTOpHUs MYJIbTUMEANNHBIN TPOEKTOP,
MIPOMEKYTOUHOMN KOMIIBIOTEP NIEPCOHAIIBHBIMN,

aTTecTalnu KOHJIUIMOHED

ITomemenus s
CaMOCTOSITENIbHOM paboThI

T-512, KomnbroTepHbII
KJ1acc

CTOJI, CTYJI, KOMIIBIOTEPHAsI CETh C
BbIX0JI0M B MIHTE€pHET, MyJIbTUMEIUHHBIN
IIPOEKTOP, HKPaH, AOCKA MapKepHas,
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KOMIBIOTEP NEPCOHATBHBIN

ITomentenus mis
KOHCYJIbTUPOBAHHS

T-513, LITITIOD u T2C

CTOJI, CTYJI, KOMIIBIOTEPHAs CETh C
BbIX0I0M B MHTEpHET,
MHOTO()YHKITMOHAJIBHBIN IIEHTD,
KOMIIBIOTEP NEPCOHATIbHBIN

ITomemenus ais
XpaHeHus: 000pyI0BaHUS U
y4eOHOr0 MHBEHTaps

T-507, Apxus,
oubnmoTeka kadeapl

CTEJIIaX IS XpAHEHUS KHUT, CTOJI,
mkad
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

TormmBHOE X03SHCTBO U dKoJorudeckast oe3omacHocts TOC

(Ha3BaHME AUCIMILIMHBI)

3 cemecTp

Hepeqenb KOHTPOJIBHBIX MeporlpmlTnﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:
HCpCHeKTI/IBHHe TEXHOJIOTHH B 00J1aCTH 3alllUThI BO3AYITHOT'O bacceliHOB JJI1 OKOJIOTHYCCKHU

KM-1

KM-2

KM-3
KM-4

KM-5

6e3onacHbix TOC (TecTtupoBanue)

3ammra TP "Pacuet m 000CHOBaHME paliOHAIM3AIUN CXeMbl BOA0MOIb30Banus TOC ¢ yueToM

skosornueckux gaxropos"” (omarinee 3aganue)
TommeHoe xo03siicTBo TOC (TectupoBanue)

3amuta TP "Pacuer cuctemsl IbIIEIPUTOTOBICHHS KOTEIbHBIX arperaToB ¢ y4€TOM J0JIU U

pacxoJa CylnJIbHOI'O areHTa Uil TBEpAOTO TOIIMBA 3aIaHHOT'O cocTtapa" (HOMaI_HHee 38.IlaHI/Ie)

3onouutakoyaanenue Ha TOC (TectupoBaHue)

Bujx npome:xyTo4HOI aTTecTalmu — JK3aMeH.

Wunekc KM- | KM- | KM- | KM- | KM-
Howep Paznen aucuummabl KM: L 2 3 4 S
pasiena AT AER Henens 4 7 | 10 | 12 | 15
KM:
1 3auTa BO3AYIIHOIO 6acceiiHa OT BPEIHOTO
BozaeiictBus TOC
3amuTa BO3AYIIHOTO 6acceiiHa OT BPEIHOTO
11 . +
Bozaeiicteus TOC
2 3amura BogHOTO Oacceitna ot copocoB TOC
2.1 3amura BogHOTO Oacceitna ot copocoB TOC +
3 TonmuHoe xo3siicTBO TOC
3.1 TonmuHoe xo03siicTBO TOC +
4 [Temenpuroronenue Ha TOC
4.1 [Temenpurorosnenue Ha TOC +
5 Cucremsl 3onouutakoynanenus Ha TOC
5.1 Cucremsl 3onouutakoynanenus Ha TOC +
Bec KM, %: | 20 20 20 20 20

13




