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L. ILTAHHPYEMBIE PE3YJIBTATHI ObYYEHUA 11O THCITAILTHAHE

| PopMEpVEMBIC KOMTICTCIILINE Tpebhorarnd K pe3yibTaTad o0yHoHuy
Ne | Koa xoMmeTenmm Komneregnag
[podeccnodanrare :
1 TTE-10 [OTOBHOCTE K y4acTHI B | B Pe3viILIaTe OCBOCHNY AMCLMILTHHR]
paboLEx 10 OCROSHWIO M | 00VUYAIOLIMEACH qomres
OOBOTEE 3BaTE: OCHOBR TOCYIAPCTRESHHEOH IO HTHKY B
TEXHOTOTHIECKHN of1acTH sHeprociepekeHHs, OCHOBILIC BHIRL
MPOITECCOR HETPAIHIMOHHELS I BOS0OHOBIHEMBIX

HETOUHHKOE 9H Ep I'HH, X BHﬁpI"EIIIT-IISCI\:E'Iﬁ
MOTEHIHAT H TCXUONOI MY NpeodpasoRaHis B
TEILIOBYH) H 3NEKTPHUCCKYIO JLIEPIUiD,
VCTPOHCTE0 ¥ mprATHT paGOTEL HCIOMLIYEMOI 0
MPH 3TOM oﬁopyﬂouallﬂa; AMETOMR TIPIMOTD
NPeoDPAI0BAHMN BHIOR SHEDTHH
¥uere: obRACHHTE IO TEILI0BOH CXeme |
VCTAHOBKH HIM CLHHUMH, TPe0OpazviicH
FHCPIHIO HETRAAHITHOHHRIL I BOIOOMOBIHEMEIY
ACTOYMHHEOER B TETMORYY HIH WICEIPHYSCKYR)
IHEPUHED, CVTR TTPOTEKAIOILNAX HPULECCOR H
NPAHLAL PA00TEL BICTHHEHHOTO B CXEMY
000OPYAOBAHWS, OTPETETITL KPMIEpHH

| 3thheRTIRHOCTH TeXHO 0 HYSCKHX T POIICCCOn

| IPCOGPAIOBAHNA IHEPIHE HETPALHLMOHHRIY 1

BO300HOBLIEMEIN HCTOYHHKDR B TEIIOBVIO K

IMERTPHYCCYID 3SHEPTHIY

Buaaern: HAaRERAME STCHAS TEILTORRX CXEM H

OCBOCHEMN TeXHOIOTHAECKHX MPOLECCoR

NpeoDpaoBAHHT SHEPTHH LETPATHITHONHETX H

BOZ0OHORTACMLIY HCTOYHHKOR B TETVIORYIO H

B,TDKI'DHHHUK}"PG BHE[_]_I"EIG

2. MECTO JMCHUHITIHHB] B CTPYKTYPE OBPA3ZOBATEJIBHOM
MNPOI'PAMMBI

COJ’[EP}KHHHE AHCTTHTIIMHEl OCHOBLIBASTCA H ABIASTCS TOTHYSCRHM MROOOITESHIEM
CIEOVEOI KX MUCITHIITHH:

LN HanMeHOBAHAC THCLMILTHEE] (MOIVIIE) i
1 PHIHKS |
2 | Texuwuecxas TePMOTHHAMHAKS .

3 TemwovaccondnMen
4 | Teopetrueckue UCHORE! paloThl JHEPTOCHIOREIX ¥CIALIOBOK o

Comepxanne IHCUMANUIBI CIYKUT OCHOBOIH Ans  W3YHeHHS  COCTYIONIHX
IUCHANIWHE;

| Ne Hasverosanme THOOHIUIMHBL (MOTY 1) |
1 FneprocOepeKeHHe B CHOTEMAX TCIUI0CHADXERNS H 00 LeK THX HHITHITHO-
KOMMYHAILHOL0 X039HCTRa




mm

3. OFBEM TUCLHTLINHBI

Ob11as TPY/10EMKOCTE TUCIMILTHHE! COCTABNSET 3 3a4. eauHulbl, 108 vacos.

Bua yuebnoli pabotni Beero Cemectp
HACOE No 6
Ofman TpyI0eMKOCTE 108 108
e JOHCUHIHEBL, a5
' KosTakTHan pabora 51 |
(A¥TATOPHLIE 3ANNTHA), B 1.z | - I
TEKIHH 17 17
nabopaTopHLEIE —
NPaKTHHECKHE | 34 34
CamMocroareasnas pabora 57 57
CTYACHTOR, B TOM YHCIe:
Kypcoroi mpoeskT = = = |
Kypcosas patoTa I -
PacueTHO-rpadHuCccKkoe 3aLainc - ~
HuIMEMavalLHOe JoMallHes 0 9
FATAHAE
Apyeue audue 48 48
CaMOCOAMensHul padoml
@opMa NPOMEH Y TOYHAN 3AYeT 3aueT
ATTECTALIMA (audgepennu- | (ouddepeuyu-
{zaveT. aK3aMeH) POBAHHBLT } PUBAHHEIH )

4. COTEP/RAHHE JUCHHILIHHbI
4.1 HaumeHnoBaHue TeM, HX collepianie i 00beM

Kyvpc3 Cemectpb

Hammenopaliue pasiena
(kparkoe cogepranns)

OOLeM Ha TeMaTHysCcKHH
pazaen no puaaM yueOHoi
HAIPYIKY, Hac

Jleruym
parruueckne
AHATHI
JaBopaTapHele
ST
CamMocToATeNEHAR
pabora

AKTYATRHOCTE HETIO IL30B4HMA HETPATRITHOHHELX 1 BOOOHOBIIEM BIX MCTOUHWEOR IHMEPTHH

[MNonaTHe TPAIHIMONLOH JHEPTETHRH, 3AMACH § JHUAMMKA
| noTPeOEHHA HeRO30DHOBNAEMEIX HCTOYHHKOB JHEPTHN,

LpODNEMBl HCTIOTB30BAINS YCTAHOBOK TPaIWITHOHHOM
IHEPTETHEH, CTPATELUH PUIBHTHA OTEUSCTREHHOH

FHEPTCTHER

2 0 - 1

Ofume crencnns o Bo30OHORMISMEIX HCTOHHUKAX IHEPTHHE

Kuacenduranys posofios MeMbX HCTOUHHEOE JHEPIHM,
MECTO HETPAUHUHOHHEIX H BO3D0OHOBIACMLIY HCTOMHHEOR

B YOOLMETEOPEHMH 3HEPreTHYCCKUX noTpebHOCTEH

HEMOBEKL, X JOCTOMNCTEA 0 HEJOCTATEH; NOTCHOMA IEHEIE

pecyYperl Bo300HOBNAEMEBIX HETOUHHKOB JHEPryM




3. CoaHeqHas JHEPUHH W METO/IL e HPeOlPasoBaH 1

Coaine Kak HCTOYHHE HCPrHi, HazHaqeH e, |
KOHCTPYKITHH ¥ MPHHIMITE NpeodpaioBalid CONHCUIIon
IHEPIUH B CONHEYHRIX TEIJIOBRX KOMIEKTOPEX. OCHOBE]
PACHCTA COMICHHBIX KOLIEKTOPOE, CHETEMB! COITHEHHOID
TENI0CHADKEHHA, TEPMOIHHAMMUCCKUC CONHEYHBIE
ANSKTROCTHHIIME, COTHETHEIC TTP:.I’,Z[_I::I

4. Berporas sHeprus ¥ MeTOIH €€ Mpeodpa3oBaHus

BeTep kax HCTOUHHK JISpPruH, KIaccH DHKALIHS
BEITPUIHEPIETHYECKHY VCTAROBOK, YOTPOHCTED H IPHHITHI
pafoTel BETPOIHEPTETHUSCKOH YCTAIOBKM, OCHOBLI
pAcHCTa BETPOIICPICTHHEC KUY VCTAHOROK, TOCTOWHCTEE H
HELOCTATEH BETPOIHENTETHIECK X :!’CT_&HOBDK

5. TleorepmannHan 3HEPTHA W METOIEL €2 IpeodpasoBaHus

XNapakTepHCTHKA MCTOUHHKOB TCOTCPMANLILOH dHEpruu,
KIACCH(UKALNA HOTOYHHKDE MenTepPMankHON 3HePTH,
IaCCHpUKAIIMA W HATTPARTEHNT HCIONb30BAMHIA
TEOTEPMATBHEIX PECYPCOEB, FCOTCPMATbHEIE
SIEKTPOCTAHIMH, ME0TEPMATLHOS TelIocHadkeHe

h

. Iveprug OHOMACCE H METOIL! €€ IpeodpaioBatus

broMacca KaK HCTOUIIHE JHEPrHN, MeToL nepepaboTkH
| GUOMACCHL TEPMOXUMHYECKHE, DHOXHMHYCCKHE,
ATPOXMMHINECKIE: Yorpoicrsa nepepaboTen BHOMACCH
7. JHeprHd OKCaHA M METOML ¢ npeolpazopanud

(xgan KaK MCTOUIHE JHEPIMH, METOMB H YCTPOHCTEA
1peolpai0BAHHS SHEPTHH OKSAHA: ORCHHCKME TelI0BLIE
AMEKTPOCTAHUHHN, aPKTHUYECKHE OKCAlICKHE TEMI0RRE
FMERTPOCTAIILHE, NIPHINEHEIE 3IEKTPOCTAHIINN, BOTHOBLIC
HIEPIOYCTAHOBKH, AMEKTPOCTAHUNH OKCANHYCCKHK
(MOpCKMX) TeveHWH, JHepronpeobpasosaTeny.
HCMQIBIVIOMIHE PPATHEHT CONEHOCTH

L

| 8. Boaopoanas suepreruka

EIU,U’.{JI.'](‘.I,"L KAk JHEPICTHYUCCKOS TOIIHED M 3HEPTOHOCHTE L,
METOIRL IMOMYHCHNA BOTOPOMA: METOMEI TPAIICIOPTHPOBKH, |
XPAHEHHA H pacnpeaeTeHNd BoIopOoa; HANPABIEHHA

| HCOGTRIOBRAHNA BOAOPOUA B JHENTETHEE

Y. DoToaneRTpHYeCKOe NpeodpaloBaHKe IHEPTHH

DurnyecKHe 0CHOBRI (POTOMISKIPHYEOKOTD
MpeoOPAa30BAlHA JHEPUUH, YCTPOHCTED B IPHHLMIL
Jeiersus HoTOINEKTPHYECKOr0 NpeolipazoraTtena

10. Tepmosncrrpuyeckos npeobpasoballue SHepriy

DHIFUCCKIE OCHOBE] TEPMOITEKT PHYLCKOIO
npeedpaioBaHus IHSPIHY, YCTPOHCTRO W TPHHIINI
AeHCTRMA TEPMONICKTPHYECKOro npeobpasopates

1. MarumrornapoaMeaMideckoe npeofpazoRadie JHCpLup

PH3MYECKHE OCHOBET MATHK LOIHAPOIHAAMHISCKOTO
UpeofpazoBaHn JHCPIUK, YCTPOHCTEO M [IPHHIIKD
JEHCTBHA MalHHMTOrHAPOARHAMMYECKOID
npeobpatoBaTens; IHeprerndeckus M J-reneparops:
UMK, 0DMECTH M LEPCTekTHER MPaKTHYSCKOTD
npEMenciind; TexHonoraueckue MU [-yetpoiicTra

LA

BCErO




4.2. Cogepanue NPAaKTHYCCKHX (CEMHHAPCKUX) 3AHITHI

MNe Hanwvenoranne l'eva TpakTHYSCKOTO (CeMUHAPCKOTO) K-go K-zo
nm PazIea JMCUHIIMHBL 3AHATHA | 4ACOB YACOE
_ CEC
_ cemectp No 6
1 CoTHeYHas 3HEPTHA W ColHeuHEE KIUIIEKTOPRL WX HAZHAYESHWE, 2 J
METOMUEL 88 KOHCTPYRITHH, TPHHIAN Dpeodpasosanus
npechpazoRanny | CONHCHHOH JUCPIHM, OCHOBEL pACHETA
2 TepMonHaMpuYecKue CoNHed ke 2 2
| i Bl ﬂKT[!_'CI'CTF:l_I_'_I_ﬂ_HH
3 CHeTeMBl conmHeyHoro TeliocHaleH A 1 ]
4 CoTNCUIILIC TPy bl 1 X
5 Berporas 3Heprua U Y eTpoiiciso u HPHHIHT PaboT 2 A
METOIb &€ BETPOIHEPTETHYECKOH ¥CTAHOBKH
6 npeobpazopadng (OCHOBR PACUSTA BOTPOIHEPIETHHECKHX 1 1
YeTanonoK
7 Teorepvaneyas 3neprug | CxeMel FE0TEPMAIbHBIX 3TEKTPOCTAHIIHH . 2
8§  HMETOIH €¢ CXCMEL FEOTEPMAITBHOTO FOPAYErD 2 2 |
NpeobpasoBanus BOAOCHADKEHHA =
8 DHepriag GHOMAacCH B TepMOXMMIYUSCKHE H AT POXHMHYECKHE 2 2 |
METOIR &€ METOAb! NEpepaboTKH DHOMACCH
npeobpaiosaHns BroxuMuueckHe Mero bl tepepaloTki 2 2
OHOMACCh!
10 | Dueprus oxeaHa u Oreancxkue TENNOBHE 3MEKTPOCTAIILHN 1 ]
11 | MeToaw ce D IEKTPOCTANTIIY TIPHIHBHBIC # OKSAHCKHX 2 2
npeobpasoBEaHu TEUEHH
12 BOIHOBLIC MICPIOYCTAHOBKH | 1
13 | Bomopomsas BonoponHbie THKOBLIE 3IEKTPOCTARITHA 2 2
14 | suepreruxa Henonezoranue Bodopoaa e 2 2
MEKOTPACIIEERIX 3HEPTOTEXHOTOTHICCKHX
HKOMITIERKCAX
15 | DoToaneKTpUUeCKDe YerpoleTao o OpHuuMn neHcTRHS 2 2
npeofipasopanue orosnekTpHuecKoTo Npeobpasosarena
IHCPrHH B
16 | Tepmoonexrpuueckos YCTpoieTee M NPHHALKI AciHcTBU 2 2]
[IpeofpazoEante TEPMO3NEKTPHYECKOrO NIpeodpaszosarena
JHEPIHH
17 Marnuroruapo- YeTpoicTRO H OPHHOMIL SeilcTBHS i 2 2
AHHAMHAYZCHEOE MArHHTOMHAPO AHMHAMHYECKOT D
npeodpasoBalue npeabpazoparens
18  3Heprum Jucpreruyeckre MI-reneparopsl 2 2
19 Texnonorugeckne Ml ',E[-}'t_:ﬁ'pﬂﬁﬂ'{'na | ] .
MTOTO: | 34 34 |
] BCELD: 68 |

4.3. Cogepmanne 1a00PATOPHLIX 3aNATHIA
— yucOHBIM [UIAHOM I1€ TIPEIYCMOTPEHEI



5. ®OH ONEHOYHBIX CPEJCTB /IS IPOBEJEHHS TEKYLLETO
KOHTPO.IS VCIIEBAEMOCTH, NPOMEKYTOYHONR ATTECTALIMH
O HTOT'AM OCBOEHUS JHCIHHILTHHBI

5.1. [lepeyens, KOHTPOAbLHBIX BONPOCOB (THNOBLIX 3a1aHHi)

Haumenoranmue
pazneina HHCLHIIIFIE B

Conepwanie BONPOCOB ( THIOBLIX 330aHMEH)

AKTYATEHOCTE =2
HCIOILS0OBAHHA

HETPAAHIIHOHHEX H
EBO300HOBIIEMEL I
HCTOYHHEOR 5H E:{}TH HH 18

MNonsTue TpaaMIBoHKOI 3HepICTHIN

3anacel ¥ IMHAMHES D0TPCOICHIA TEERIRIX HEBOIODHOBNHEMELY BIIOE
TN

Janacel 1 AnHaMHES NoTRedIeHRd Hedimy

Janack HINAEMHEA NOTPERIEHHA NPHROIHOMD Tasa

,ﬂ,HHa.‘ﬂﬁﬁa HENDAEZOEEHANA aTOMHOH JHEPTHH 4NA oY IEHKA
SNERTPHYECKOR JHEPTHH. JA0ACE PAIHOAKTHENDTD TONNHES

poiemel Henons3gRanys YeTAHOBOK TPALHUKOHHOH 3HERrETHIH
CheHopHRE NONOKEHKY CEPETLINN PUIBUTHA JHERTETHKH B Poccufickol
drenepaiiku

Mecro HETPEAHIHONHETY HCTOMHHKOE § Y IOBIETROPENHH IHEPTETHYECKHE
neTpebHocTe R venosek:

O0Mme CReISHMS O
BO3OTHOBITEMEIX
HCTOYHHEAX JHEPIrHK

[nacciikalny sosOBHORRAEMEY WCTOYHHEDE SHEPIHK
[oHaTie coanesHol JIHEPreTHEN

MoNaTHE BETROIHEPIETHER

[loHATHE reoTepMansiof JHERTETHEH

[MoHATHE GuosnepreTHsn

ClEeal KaK MCTOSHHE JHEprin

Bonopol Kik JHERreTHYECROE TOLIHBO H SHEPTOHOCHTENR

el

ColHeyHas 3HEPTHT H =
METOJBI €€ PCODPA0BAHKT |

COIHLEG KdK HOTOUHWE JHEPIHK

KaneTpy kLKA (I0CKOTD CONHENHOMD KOANSKTOPA H NPHHLAN
NEE00pEIoBanHA CONHSYHOH JHEPIHH B Hem

HeoBxoaumocTs MpHMe HEHR CCNERTHBIHRX TORDEITHI CoulHE A
TEMAOERY KOIIEKIUPOE, DML CENERTHRHEIA ILOKPRITHH

OcoBEHHOSTH YOTAIOREN W OPHEHTALMK [LIDCKHX COTHEYHRIN TETIOELIX
KOS KTORON

Crocolbl OBLIICHIAR TEMTERATYRE TEMTOHOCHTE TN 113 BRIXOLS 02
COTHEYHOD KORTERTOPE: KOHUSHTRATOPE COTHESHOA IHEPTHY,
TENHOCTATE

LICHOBRE PACHETE CONHEMHLIN KONEKTOPOS

Cxena o palioTa CHETEM Bl COLHEMHOMD TERNOCHADHEHMA, paboTaomed no
HPUHLHTY TepMocnbond

Cxenta v paloTa ABYXKOHTYPHOR CHOTEMBE COTHEYHOTO OTOILICHHS W
COPAYEro BOIOCHAD®  HHA

BHIb U OCHOBHLIZ DIEMERTH TEPMOLHHAMHEECKNN COMHE HBIX
ANERTPOCTAHLIHE

MpssHnMansHan TEIosan cxema OIHOROHTYPHOA COMTHEY HOH
ANBETROCTAHUHK C LEHTPATLHBM NPHEMHY KDY BNSMHere oduvacaun
ADCTOHHETEA COTNEYHBIY AAEKTPOCTAH LM DAEHHOTO THOA
pHHLHIEENEHAS TENNOBAY CREME COMHEYHOR 3NEETPOCTANIHN
MOLYILHOMD TAMA ¢ NapalunouHInHARHYSCKHME KOHUEHTPETOPAMH
Conneunsie Ipyae: c¥Ts cnocoba HCNOAEI0BENKE COTHEY HOH sHeprim
CHEMA W 1IpuHUHT PAfoThL 3SKIPOCTANLFK Ha D28 ConHedHorD mpvaa

BeTpopas sHepTHA H =
METOIR! B8 TIPCodpasoradms

BETE[’.'I RaK HUTOUHHE JHEPTHH

Y OTROACTED DETPOIHSPrETHICe KOl YCTaHOBEN

[puHimn padoTel SSTRO3NEPTETHYECKOR YUTANORIN
Knacendurauna scTpooiepreTHHECkHY YeTUORDK
AMOCTOMHCTEE N HENOCTATEH BCTPOINEPTETHHECKHY YOTAIIDEOK
OLHOBLL pACHETa BETPOYCTANOROK

[eorepmaTenag oweprus n |-
METOAR €€ HpeoDpazoBaHus |~

XAPAKTELHOTHRA MCTOMHNKDS TE0TEPMANLHOH JHERPrHNT

Fonscoudiiealing nerounEkon re0TEpPMansHOH JHEDTHK

Kraccugiurasng u HANDARNEH i UCOOTRIORAHNA LEUTEPVMATHHEX PECYPCOB
['2Qrepmansibie I0BKIPOLTAHINK: THIE! M NREHMYIECTES nepea
TCIIOBLIME 3EKTPOLTANIHAMH

Cxema g nprinnn padore FeaTHC Ha cvyom lEpE © KOHASHCA10poM




CME LN BEIOIIERD THNE

Cxema 1 npununn padors FeoT3C na naporongHod cvecH

Cxemd W OpUAOWN padotel [ec TD0 ¢ GHAAPHBIM WHENOM, LIPCHM Y ILECTEA
W REJOCTATHH IBYVXKOHTYDHOUO LWHKIE

HononniosaHie HAIKOKH ALY BELIECTE B RAMECTES paduucio TeT o
MenT>3C

Cxema 1 paloTa CHCTEMBL PEOTEOMANBHOID FOPEYSTD BOROCHATKEHHS,
TEONONOCHTETEM B KOTOROH ABIASTCH CHAbUMHHCPLIHI0BELINES
TEQMANBHAA B0.0a

CxeMi i palioTa CHCTEME! TEOTEPMANEHOTD POPAYErD BOoOCHAMEeIHA ¢
HPDMEJH}'TQHHHM 'i"{:l].'lIIHJGMEHIIHKOM

6 |2ueprua GHOMACCH H

METOIRI B8 TPEO0PasOBaHHs |~

BHOMASCA KaK HCTOUHKME 31ERTHA

Cuaporenmaanms kax Metold nepepadorey Guomaccn
[uponys kax MeTold nepepaborky GHoMECCH
Fazudxalng xak Metoy nepepadoTid GHoMaccs)
bhogoHBCpCHA Kak MeTon nepepaloTky DHoMacce
nL'IUHSHUIICTBU CITHPTOR K3 UM HCCE]

T |DuUeprug OKeaHa W METOIE
ge Mpeodpasobatis

Tennoean 3HEPIHA OKCEHA

THEPrCTHHCCKMH NOTEH UHAN OKEAHCKHY BOH

FHErETHHEC KHH MOTEH LM NPHITHEOR

Buibl TeMCHRR M WX JHEDTETHYECKHHA MOTEHLMA

TIoNyYeHHEe DHERTHH 38 CUET IPAIHEITE CONEHDCTH MOPCKOH W NpecHoi
Bl

CIKEAHCKHS TELI0BBIE JIEKTROCTRHIINY

APRIHISCKNE DREAHCKNE TENIOEE 38K PULTAH LHH

II PHAKEHLIZ INERTROCTAH LLH K

BoakoBkie 3nekTpociaHuny

Boakoesie npeodpasosaTe1rn JHEprHH

DMERTPOCTAHUNE GREINWYECKWX TEHEHMA
FuepronpecipasosaTen, HCNOALIYIOUWNE TPAIREHT CONEHOCTH

8  |Bomopommas sueprernxa

TMoayyenue BOAOPOOY METONOM KOHBEDCHN NDPHPOIHOID 18534
[Monyueive ROIOPOAA TIPH NEpepaivTRe Yrnsa

Momyuenue BOACPSOH H3 BOML

Henons2osanue BOAOPONA LA MOKPHTHA NEPEMEHHDH YZCTH PadHES
HETPYI0K FHERMOCHCTEM

Henonsiosaiue s0U0p00d & MEROTRACTERRIN THEPIOTERHOTOMMUECKHY
ROMLLERCER

9 |DorosiexTpHtecKoe
npecdpazoBalie IHEPrHU

PUIMUCCKHUE OCHORK POTOANSKIPHYLLEOTD NPROBPAIOBAHNA CONHEHOH
IHEPTHH: CODCTBE HHAUN IPOBOAHMOCT: YHEThIX NO0Y UPOSGIHHKDE
P3nuEe KL OCNORE POTOINERTRHYECEOIY NPEOBPAI0RAHHA CONHE KO
HHC]'_'IFI.'IHI NpUMECHAA MPOBOEHMOCTE nonyY NpoRQOAHHEOE

Duanyeckre 0CHOER (POTOANEXTEHSECKOTO NPeoBpiaioBaHma ConnaYHOH
:lHEp]“HHZ NOHATHE 'BTIEK'I'DI:IHHD-ELH[.'ICI'IHCHU NEpexomE

YerpokeTro GOTOXIEKTRIUCCKOTD NpeolipaloeaTend

Tpumumn sefcTemna GoToanexTpUyeckoro npeobpaiosaTens
AoCTonHCTEL MeTana HOTOINERTPHYECROTD NPeofpaloRadia CconHe Ol
FHEPIMK H QOTOATERTRHMECKHX LpeolpaionaraTei

Tune fotompeodpazosarenei

10 [TepmosnexkTpyieckos
upeatpasoBaHue JHEpPruu

DPHINUECKNE OCHOBDI TEPMONERTPUYECKOMD MPEOipaseBRaHIA JHEPTHY
YeTpoHcTRO TEpMUAEKTRHYSCKOrD MPe0fpasuEaTEn,
HpHHUKI ACACTENE TEPMO3NEKIPHUCCEDTD NPeodpasnBatei

11 |Mararrorsapo-
THIEMHYSCKDE
LpeolipaoRaHHe JHepruu

HHIMICCENE OCHOBR MATHHIOIHIPOOHHAMHYECKOTD Npeo0pasoEaIta
FHCREHN

YorpolicTRo MAMHHTOrMAPGAHIAM HYECKOrD npeofipasonaTena
NpHHLAIL JeHCTENS MATHHTOMHAPOANHAMHEECKOTD MpeodpasosaTcna
CFreprIThUl DMK oHepreTnyecxoro M I-reneparopa

3AMKHYTRIT uden ssepretnseckore MO O-reqepatopa

CHITACTH K LEPCNERTHRK MPAKTHUECKOTD TPHMEHEHHS
Texnoaoruueckne M d-verpoiictea

5.2. llepeydeHtb Tem KYPCOBLIX IPOCKTOR, KYPCOBLIX padoT,
HX KPaTKOC COAEPRAHUC U 00LeM
— yuebHLIM [LTAHOM HE MPeNYCMOTPENE]




5.3. llepedyeHb HHAHBHAVAIBLHLIX JIOMAITHUX 331aHIH,
pacuerno-rpadnyeckux 3ajauni

YyeOHEIM IUIaHOM [IPEIYCMOTPENO BLITIOTHCHNWE MHIMBUIYATBHOTO OOMAIIHETO
3a1aHIA.

Lensio BRIMOIHEHHA HHAHBHOYANLHOIO AOMALIHEIO 38/1aHUS CTARBWUTCH Pa3BUTHE
croco0HOCTEH  CTyaenTa K CaMOOPTaHM3alUMHM W caMoo0pa3zoBAHWIO, 4  TaKike
yrayOneHue ero  3HaHuil o0 pasnuunnix  MeTomax mpeofpasoBaHWA  SHEprUM
BOZOOHOBISEMbIX WM HETPAJHIMOHHEIX MCTOMHHUKOB B BNEKTPOIHEPTHIO, & TAKKE O
TPHMEHSEMBIX JII 3TONO CXEMaX, TEXHOIOTHYeCKHUX Tpolieccax W o00pyI0BaHHH,

B xavyecTBe MHIMBHAVAILHOIO HOMAUIHErO 3adaHWsd CTYIEHTY Mpeliaraercs
CAMOCTOATEMBHO OCYLUECTBHTL THTEPATYPHBIN MOUCK M HAnMCaTe pedepaT Ha TeMy,
COOTBETCTBYIOULYIO IENAM M 3ajauam  usydeHud Kypca. CTyOeHT MoOmer
CAMOCTOATENNBHO MPOH3BECTH BHIDOP TeMsl pedeparta M COrIACOBATL €8 ¢ BeOVIITHM
npenojapaTeleM. Takxe cryaeHTy Ang HamucaHug pedepara moxer ObITh NMPENIMKEHa
TEMA U3 [IPEACTARICHHOTO HIDKE MepeydHst,

. OpraHuzalid Kouitpoud BeGPOCOR B aTMOCHEPY HA TEILIOBBIX HIEKTPOCTAHINSX H B
KOTENELELX.

2. leHICHLMH PalBMING OTEMECTBEHHOM DICPICTHEM B KOMTEKCTE  MCTIOMB3OBAIIMA
HCTPAIHLIMOHHEEIX H BO30DHOBIACMLIX HCTOUHHKOE 3HEPTHH.

3. TeHIeHUHH Pa3sBHIMA MHUPOBOH 3HEPTETHEN B KOHTCKCIE HCILONBIOBAHNA HETPAIHIHOHHELX
1 BOIOOHOBIMEMbELY HUTOHYHHEOR 3HEPTHH '[H HEOM WA HA MPRLMERE RONKDEMIBLY C.”ﬂ}'}ﬂﬂ'].

4. MMorenuHalbHEE PeCyPCDl BOIOOHOBIREMBIX HCTOUHHKOER MICPrHM,

5. COMICUILIC YCIAHOBKH Ha OCHOBE PoTonpeodpasosarenci.

6. OcobenHocTH W MEPENEKTHRL! HCLONR3ORAHKHS TOHKOWIEHOUHLN doroupeolpazorareneit
I MM TYHCHEA :l'.'lL‘lCl'}'}UHHEerH_

7. l'eanocTaTHAA ICKTPOCTAHUMS ... (VKaAZaMb NGICAHUE, CRPURY, MOWHOCME): TEIIOBAR
cxema, 0DopYI0BalKe, IpMHUKN PaboTR, TTAPAMCTPEL

8. MoaynrHas COMHEUHAN MIEKTPOCTAHIMS ¢ TApadoIoUHIHILIPHYECKHMH KOHIIEHTPATOPAMH
- (Yrazame naseanue, cmMpady, Mognocms). TCINOBAA cxema, 0DOpYA0BaHHE. HpHiLHn palors,
NapaMerpbl.

9. CxeMsl B 000pyiuBaHHE ITA AKKYMYIHPOBAHUA SHEPTUH HA COTHEUHBIX JICKIPOCTAHIHAK
H (HIH) B CONHSYHRIN CHOTEMAX Telnocuadomedms.

10. TenaeHUMH M [OCPCHEKTHERl HCMONB3OBAHMH CONHEYHOH 3HeprHH B  Poccuiickoit
Peaepaunn.

1. TeHmenuuu v NepeneKTHEL HCUOULIORAHAS COMHEUHOMH JHEPruH B MUDE (6 ye10M wiy ra
MPHMEDE ROHKPEMHBIX CIPan).

12, OcobeHHOCTH NONY4EHHA 3TEKTPHICCKOR JHEPIMK 38 CUET HCTOILA0BAHMA FHEPTIH BETPA.

13. TloTelina bsble BO3MOKHOCTH | LLEPCNeKTHRE] PA3BHTHA BETPOSHEPTETHKH B Poccuu.

14, [orenunanbHRle BOSMOMHOCTH M TEPCHCKTHBLI DAIBMTHA BETPOIHEPICTHKM B Mupe (@
HEAOM LAY HO HPUWMCPE KORKDPEMHLLY CIPait ).

15, BerposiextpocTauns ... (yrazams HG36aiue. CRIPARY, MOWHOCMS): exema, oGopyIoBaHHe,
IMPHILLHIL PADOTHL, MapaMElpel.

10, CpaBHEHHE KOHCTPYKIHH BETPOIHEPreTHUSCKIX YCTAHOBOK.

17, Cnocodn: ¥ METOIE HCNONL3OBAHHT TE0TEPMAILLHOTO TEMNA TS IOYHEHUs STeKTPHISCKoH
FHEPIHE B MUPE (8 HEI0M WA KU HPUMEDE KONKDEMHLIX CMPan),

18, MenonssoBanue I'eoTepVATBHOIO Tenla A MOAYYCHH: ANEKTPHYCCKOA DHEPruM B
Poceniickoi @eaepaunn.

19, TeoT2C . (wwasams wazsawue, CRpaHY, MOWHOCMB): CXCMA, 0DOPYIORAHNE, [PHUHUMI
paboTkl, HHPEMETPEL

20. Bamsiue nputaxennd Jyubl 1 ComHIa HA HPHIKBEL H OTIHBEL



21. TlpunupHas 3INMEKTPOCTAHUHS ... (VKA3GMb HASGAHUE, CRIPARY, MOWHOCHSL). CXCMA,
obopyI0EaHHEE, IPHHLHI padoTEH, NapaMe sl

22, Tennennwu W MepPCHeKTHBR HCHIOIB3IOBAHME [IPHIMBILIX JNCKTpocTauuuil B Poccuiickodn
Deaepanyn.

23 TeHICHIMH M NepCHeKTHBE! HENOIR20BAHNS NPHIHEHEX HMISKTPOCTAHIHN B MHpe (& yeiom
AW HO FPUAMERE ROHKDEH LY C'mp{lf.l'j.

24, Oxecanckan TeINOBas FEKTPOCTAHINS ... (VKaA3aMs HAZEARUE, CMPARY, MOWHOCHTTL): CREMA,
00OPYIOBAHHE, TPUHITHT padoTEL TAPAMETDEL,

25, TenmeHUNH H HEPCHEKIUBLL HCNONBIORAHHA INEKTPOCTAHIHA OKSAHUYECKIX TeueHHil (Ha
KOHEPEMIOM(bLL) nptmvepe (axt).

26, Tenlenumn ¥ NEPCNEKTHREI HCMOIL3OBANNA OHepronpeodpazosarensi, HCMOIRIVIOIINY
I'PAIHEHT COTEHOCTH, I TOMVICHHA JISKTPOSHEPTHY (Ha KOREPEWIHOM{ L) fptaepe(ax)).

27, Ilepcuekiupesl  MCMONBIORAHHS TMOICONHEHHOIC JKMLIXA B KA4€CTBE TOMIHBA  Aad
IHEPIETHIECKHY H TEXHONOTHYCCKHX TEIUIOBRIX YCTAHOBOK.

28. TlepeuekTHBBL WCTIOMB30BAHMA TECPALIX OBITOBBIX OTXOM0B B KAYGCTBC TOILIHBA 1M
Z-]HEPT‘ETH"TECKHK H TEXHOMOTHYSCKHX TENNOBRIX NVCTAHOBOR.

29, buoras kax nepcnekTHEHOS KOTENLII0-ICYHOE TOMUIHBO.

30 TenaeHUNHE B NEPCICKTHELL HCIDIBROBAHWS PACTHTENLILIX TOIUIHE I 3HEPIETHKS.
. Henmoneaosanue Boaopona B KaYeCTBE JHCPISTHHECKOI0 TONIHEA H IHEPTOHOCHTE A
(OB ETDMT-TD"BD.EDIJD}IHUﬁ JHEPIOTEXHOLIOTHHA,
MeTooE! 1 ¥CTPOHCTES AKKYMYIHPOBAHWA 3HEPTUH ICTPAIMLUHMOHHLIX HETOUHHKOR,
DEOIOIHYECKHE ACTIEKTHI HCTTONMEIOBAIHA HE!'l'FHii_l,}'iLl,}'{{JHHhrK HCTOMHHEOE 2IICPTH.
‘:DHEH‘TECHHE OCHOBEL Mal HHTOHAPOARHAMAMSCHOI0 HFIED'EP&SUH-&HHH FHEPIHA.
. ODnacTy v nepeneKTHBEL NpaKTHucckoro npusenenis M1 d-renepatopon.
DH3HIECKHE OCHOBEL TEPMUAIEKTPHIRCKOTO TPCOGPATOBAHUSA IHEPTHH,
GU3NeCKHe OCHOBR ATERTPOXHMUSECKOLI0 UpeoDpas0RannAs SHEPTHH.
MeToas ofecTeneHHA HANGKHOUTH U PECYPCA HETPATHIHOMIILIX SHEPrOYCTAHOROK.
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Obbem pedepaTa coctasusier §...12 CTpaHHIl TEKCTA ¢ WILIOCTPAUMAMH M TabnHmaMu
(mpu  HeobxopumocTH), HaOpaHHOIO ¢ OAHOH CTOpoHL! Jimcta. CoblTKM  Ha
MCNONL3YCMYIOD IIPH  Hanucannu  pedepata  nurepartypy  obgsarenpHel.  Crmcox
MCTIONMB3YEMOi TUTEPaTYPLI MPHBOAHTCS B KOHIIE pedepara.

3.4, llepedyens KOHTPOIBHLIX padioT
— y4eOHEIM ILIIAHOM HE NMPeIyCMOTPeHb

6. OCHOBHAA H JOIOJIHUTEJLHAS JTHTEPATYPA

6.1. [lepedenb OCHOBHOH JIHTEPATYPbI

l. Bapanos, H H. HeTpanWllHOHHBIE HCTOYHMKH H METO/bI npeodpazoBaHus
snepram: yueb. nocobue nng syzos / H.H. bapanos. — M.: Manareasckuit mom M3U,
2012. - 384 c.

2. Cubuxun, FO.. HeTpanuuuoHHbie 1 BO30GHOBISEMbIC MCTOMHHKH SHEPIMM!
yuebnoe usnanue / O [, Cuburun, MIO. Cubukun. — M.: W1 PanuoCod, 2008, —
228 c.

3. Teoperudeckue OCHOBEL TENNOTEXHUKH. TelnnoTexHWYecKHi 3Kc MePUMEHT:
Cnpapounnk / [lon o6 pen. un.-kopp. PAH A.B. Kanmerkoe u npod. B.M. 3opuna. —
4-e u3i., crep. — M.: Mszaateasctso MOHM, 2007. — 564 ¢, — (TennosuepretTura u
TermrorexHuka; Ku. 2).



4. Uemununa, M.4. HetpaaullMoHHEE W BOZ0OHOBISEMEIE HCTOYHUKH JHEPIHH!
vueOHoe nocodue / M. A. Illetununa, T. M. Tuxomupora, H. A. lletunun. — Benropon:
Han-so BI TV mvm. B. I'. Ulvxosa, 2014. — 76 c.

6.2. IlepeyicHb JONOAHUTENLHON JIHTEPATYPbI

L. Jucuenwo, B.I. Xpecromarua sneprochepexcenus: Cnparounoe uznanue: B 2-x
kaurax. Kaura 1 / B.I. JTucuenko, A.M. [enoxos, M.I'. Jlageiruyes // [Toa pex. B.T.
Jlucuenko. — M.: Temmrorexnuxk, 2005, — 688 c.

2. fepymanosuy, B. AnbTepHaTHRHBEE HCTOYHMKH JHEPIMH U dHeprochepekenue,
[MpaxTuyccKne KOHCTPYKUHH [10 HCIOIE30BAHMK 3HEPIrUU BCTPA, CONHIIA, BOIE, 3eMITH,
bromacest. [ B. I'epmanosud, A. Typummn. — CII6.: Havka u Texuuka, 2014, — 320 c.

3. DHeprocOepekeHne B TEILIOIHCPreTURS M TeILTOTEXHOMOTHAX: VIeOHWK i
syzos / Q.1 Januaos, A.B, Tapaer, M.B. Sxosies u ap. // noa pea. A.B. Kauvedko, —
2-e u3ad., cTep. — M. Magarensckuii nom MOM, 2011, — 424 c.

4. Kpasuenro, I.A. HeTpaTUIMOHHEIE W BO30DHORIAEMBIE HCTOUHMKH JHEPTHH:
yuebHoe nocodue /[ E.A. Kpapuenko, — benropon: Msn-so bITTY um. B. T [lyxoBa,
2000.—-213 ¢,

5. HeTpanuumoHaele ¥ Bo300HOBIAEVEIE HCTOMHHKN SHepluu: yyucbnoe nocobue /
non pen. B.B. Jlenucosa. — Poctos H//l.: ®@enuxke, 2015, — 382 c. + CD. — (Bricies
00pazoRanHme ).

6.3. [lepevenns HHTEPHET PECYPCOB

1. http://greenevolution.rw/enc/wiki/anaerobnoe-razlozhenie-sbrazhivanie/

2 httpe/fdic.academic.ru/dic.nslidicfwords/5020/%D0%90%D0%9F%D0%95%D
(19 A0%D0O%%AZ%D0% A3 D% A0%D0%90

3.http://dic.academic.rufdie.nstlenc _peolog/1327/%D0%93%D0%B8%D0%B4%
D1%80%D0%BEY%D0%B3%D0%B5%D0%BD%D0%B8%D0%B 7%D0%B0%D 1%8
6% D0%B8%D1%8F

4. http://bio-x.ru/articles/bickonversiva

3, https:/iruwikipedia.org/wiki/%DD%EAYEBY%ES%EF % F 2% E8%EAYED

6. hitps://ru.wikipedia.org/wiki/%CF%E8SMF 0% EEY%EB%ERYET

7. http:/f'www.altenergo.su/biogas/

7. MATEPHAJIBHO-TEXHHYECKOE H HH®OPMAUWOHHOE

OBECIEYEIHE
Jekyuonnvie zauamua - AYLNTOPUA, OCHANIEHHAA [THCLMEHHLIMH CTOJAM,
CTYNBAMH, KIACCHON TOCKOH (18 PUCOBAHNA METOM HIIH MapKepoM).
[Ipaxmuneckue 3anwamus — ayINTOPHS, OCHAIUEHHAS NHCEMEHHBIMU CIOMAMH,

CTYMBAMH, KIACCHON TOCKOH (A5 PHCORAHMA MENOM Wy MapKepoM ).



8. YTBEPAJAEHWUE PABOYEN ITIPOT PAMMBI

YTBepiaenre padodel porpaMMel 683 H3MeHeHui
Pabouan nporpasva Ge3 m3MeHeHUH yIBepKIeHa na 2016/2017 yueGuLii rom.

IpoTtoron Ne & 3aceraHus Ka{p{:ﬁ}pm OT € 2 » o5 2047,
Bapemyonunii kadenpoit //I{;{/ B.I1. Komesrukon

7
JupexkTop HICTHTYTA =3 A.B. Bexoyeos



8. YTBEPK/JIEHUE PABOUYEI MPOTPAMMOBI

YTeepiaenne pabodell nporpaMmnl Oc3 H3MEHEHHI
Pabonas niporpamma  Oc3 naMeHeHuii yreepsxnena na 20/7/ 204 ygeburrii rox.

Mpotokon Ne 9 saccnamms kadenpsi ot «d5» 04 2047

3arcayromit kahenpoii M‘:/ (B.I1. KowepHHKOR)
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JAupexTop HECTHTYTA ~_~  (A.B. Benoycon)
- oarHes, GO




8. VTBEPKIEHHUE PABOYEN [TPOL PAMMBI

Yreepxaenuc paboueit nporpaMMer 03 waMeHCHHHA
Paboyas mporpamva Ges usMeHeHHH yreepacicHa Ha 20182019 vueGrEIT Toi1.
ITporokon No  s& 3ACENAHNA Kapeapn 0T « £5 » o~ 2047,

3apenyrownii Kadenpoi !J 1&% B.1l. KoxcBHHKOB

HAHPERTOP HHCTHTYTA B. beroycos




NPUIJONKEHHA

Hpuaoaenne Nel, Meroauyeckude yrazanus aad 00VYAKOLWErocs M0 OCBOSHHI
IUCIHITIIHH B

Kypc «HerpanHuMoHHBIE HCTOYHHKH H MeTOAbl NpecOpasoBaAHHA JHEPIHMY
npeacTaB1seT Co00H HEOTBEMIEMYH) COCTABHYIO YACTL [OANOTOBKM CTYIACHTOB [0
00pazoBaTenbHONH MporpaMMe «JHeproobecneYeHHe NPEINPHATHIY HAllpasleHus
NoAroTOBKH « Ten/IO3HePreTHKA U TeILIOTEXHHKA,

Lensro  ocmociua — OWMCHMIUIMHBL  sAB/steTcst  npuodbpereHue  CTYICHTAMM
TeOPETHYSCKHX 3HAHMH O HEIPAUMLUMOHHBIX H BO30DHOBIAEMBIX HCTOMHHKAX JHEPTUH K
crocobax llpEﬁDqu’.{iUEHlIHH DHEPTHH DTHX HCTOHHHEOB B TSILIOBYHY H HNCKTPHUCCKYH)
IHEPryio, METONax MNPIMOro [peodpasoBiHUs BHIOB 3HCPIHM, @ TAKKe OBIaJcHHE
METOIMKAMH  OHpeAeneHus IOOEKTHBHOCTH — TeXHOIOIMYECKHX  lIPOLECCOB
npeodpazoBaHusl  3HEPIMM  HCTPAMMIIMOHHBIX M BO300HOBIMEMEBIX HCTOUHHKOE B
TENIOBYIO W 3ICKTPHYECKYIO S3HEPIHID.

[IpeameToM H3yueHus B odlEeM Caydae FBATHOTCA TEXHONOIHH 1pecdpazoBaHus
SHEPI'HH NCTRANHWIIMOHHEIX H BO30OHOBIMEMEI X HCTOHHHEOE EB TeINOBYERD 5|
DIEKTPHYECKYIO SHEPIUI), METOALI MPAMOTO MpeodpazoBaHus BUIOB IHEPIHH, OCIOBE]
onpeneneHnd JPQEKTHBHOCIM 3ITUX TEXHONOTHH M [PUMEHAEMOIO [IPH  3TOM
obopy1oBAHKMA,

Mayuerine DHCHMIVIHHEL [IPEAIIONATAET PCUISHHe PAAa CHOKHBIX 38744, Y4TO J9eT
BOIMOAHOCTE CTYIEHTAM!

- 1puoDPCCTH  HEOOXOJHMMEIE 3HAHMS O NOTEHUHATE HeTPATHLMOHHBIX W
BOZOOHOBNAEMEIX MCTOUHHKOR 3MEPTHH H cliocodax npeoOpasoBanus JHEPIHH 3THX
HUCTOUHHKOB B TETIIOBYIO H 3JIEKTPUYECKY ) IHEPTHIO,

- CHOPMHPOBATL NPCACTABNEHHE O TEXHOIOIMSX npeodpa3oBadHs 3Hepruu
HETPAIHLHOHHLIX M BO30DHOBISIEMBIX MCTOYHHKOB B TRILIOBYHD M SIIEKTPHYSCKYIO
JHEPIHE, METOUAX NPAMOTO NMPeodPa30BaHHy BUIOB IHEPIUH, HA3HAYEHHH M OCHOBHBIX
NpuHUMNax paboTel IPHMEHAEMOro ANT ITOTS 000PVIOBAHMS;

- H3YMUTE METOJIMKH Ompeienedus 3PHeKTHRBHOCTH TEXHONOTHYECKHX [TPOLECCOB
upeodpazoBanis  SHEPIM  HETPATMUMOHHBIX M BO3ODHOBISEMBIX HCTOUYHHKOE B
TEMNIOBYIO H 3NSKTPHYCCKYIO DHEPTIHEO, OLEHKY U cpanHeH A 3K MBHOCTY PaRTHYHEIX
[[POLECCOE.

3amsTHA TPOBOUNTCA B BHIE JeKUMH M NPAKTHYECKHX 3adsrii. bonnumoe
3HaYEHHE W15l H3YUCITHA Kypea HMEET CaMOcTOATe IEHAS padora CTYIeHTOB.

DOPMbI KONTPOE 2HAHUH CTY/ICHTOR NPEUIIONArAIT TCKYIIHH H HPOMEXKYTOUHDIN
KOHTpONb, TeKyIIMA KOMTPONL 3HAHUH NPOBOIMTICA B (GOPME CHCTEMATHYECKUX
OMpocoB. POPMOH MPOMEKYTOYHOrO KOHTPONS sBaAsiCTCA  OHGdEpeHIHPOBAHHEIH
3ayer.

CamocrosTennHad paGora ABISETCHS [VIABHEIM YCTORHEM YCIELIHOIG OCBOCIHA
M3y4aeMoi y9eOHOH OHCUMMIHHBL H (OPMUPOBAHMA BHICOKOIO npodeccHoHaTH3IMa
Oyiywkx DakalaBpoB — COTPYIHHKOB NPeANpHATHH u  caykd, 3aHHMAKUMXCs
OCBOCHHEM TEIUIOTCXHOJOTHYSCKMX NPOLECCOB NPOMIROACTEA H  HCNONL30BAHHUA
PA3IHUHBIX BHIOB 3HEPrUM, MPOSKTHPOBAIIMEM, MPOH3BOACTBOM W 3KCIyaTalue
IHEPreTUHeCKOro U TeIIOTEXHONOMMYECKOTO 0B0py 10BalTHA.

Mexoausrdl sran wiydenns kypea «ITeTpagHuMOHHLIE HCTOYHHKH U METOILI
npeofpasoBaHns JMEPrHW» TNPCINONAraeT O3HAKOMNEHHe ¢ Pabouell npoepammor,



XAPAKTEPHIYIOWEH TPAaHHIEl ¥ CONepKaHHe YUeOHOTro MATePHAlIa, KOTOPIH [10;LIeKHT
OCBOSHHED,

H3yyenne oTHeNbHBIX TEM Kypca HEOOXOOMMO OCYIIECTBIATH B COOTBETCTEMH ¢
MOCTABNEHHBIMI B HUX LENAMM, WX 3HAYHMOCTEI), OCHOBBIBAACE HA CONEPMAHHUH U
BOMPOCAX, TOCTABIEHHEIX B [IEKLUMM NpEnofaRaTens M NpUBeIeHHEIX B IUIaHax U
38/aHMAX K TPaKTHYECKHM 3aHATHS M.

B yuebnukax u yueOHLx mocoluax, MpeIcTABISHHBIX B CHUCKE PeKoMendyemou
AuMEpamypsl, COJSPKATCAd BO3IMOXKHBIE OTBCTR HA  TOCTABJEHHEIE BOMPOCHL.
MHCcTpyMeHTaMH OCBOeHHUs yuchloro MaTepHana SBIAKOTCH OCHOBHBIC MEPMUHSI U
HORAMUA, COCTABNAIOUINE KAaTErOpHalbHBIA ANnapar ANCLHILIHHEL, MX ocMblcheHue,
3ANOMHUHAHHE H MIPAKTHYSCHKOC HWCTONBIOBAHIE HBIHEOYTCH 00A3ETENEHEIM YCIOBHEeM
OBJIAJSHIA KYPCOM.

Hnz Donee riyboxoro usyuenus npobieM Kypca TIPH BHINOQJIHEHWM pPACYCTHO-
rpaUuecKoro 3afaHns, IOKNANOB W BBICTYNISHMI HeOOXOZUMO O3HAKOMMUTLCS ¢
nyOnHKALHAMY B HAYYHO-TPOU3IBOICTEEHHEIX, HAYYHO-NONYIAPHEIX 1
MPOH3BOUCTBEHHO-TEXHHYECKHX [IEPHOAMUYECKHX H3INAHHAX, TEMATHKA MATEPUATIOR,
nyOMUKYEMBIX B KOTODBIX, OXBATEIRAST CEPBl TEILIOIHEPreTHKE H TeIJIOTEXHHKH.
[Torck 1 noabop TakuX W3TaHUE, cTaTeil, MaTepHanos U MoHorpaduil ocylecTRIgCTCS
Ha ocHoBe OHOIHOIpadhnUeckHX YKazaHui ¥ [IpeIMeTHEIX KATATOTOR.

Mzyyenne KaKOOH ‘TeMbl crlelyeT 3aBeplialh BbIMOTHEHWEM MPaKTHYECKMX
3a7aHHH, COLEPWAIIMXCS B COOTBEICTBYIOLIMX pazfenax yueOHHKOB U yucBHex
nocoduid no kypey «HeTpainunoHHLIE HCTOYHHKM H MeTOILI TPeodpa3oBaHMs
JHEPIMHY MIW  CXOOHBIM  KYpPCaM, OXBATHIBAKMIIMM BOMPOCH TIOJVIEHHH U
npeodpasoBaHus 3HEPrvM BO300HOBIAEMEIX W HCTPAIHMIMOHHEIX MCTOYHWUKOB. JInd
obecle eHns CHCTEMATHYECKOI'O KOHTPONA HAD HPOLECCOM YCBOSHHSA TEM Kyped
CHIEAYCT TIOTR30BATECH LIEPCHHEM KOHTPONBHBIX BOMPOCOR INA NPOBEPKM 3HAHWN [0
IUCUMNIWHE, COAEPMHAIIMXC] B MAaHaX M 3aJaHUiX K MPAKTHYECKHM 3aHATHAM M
METOOHYECKHX YKABAHUAX LA CTYUeHTOR. Fcnu mpu oTBeTax Ha cHOPMYIHPOBAHHEEIE B
[EpEule BOMPOCE! BOSHUKHYT 3aTPYIHEHH:, HeoOXOAMMO OUepe ol pas BepHYThCS K
M3Y4EHHKO  COOTBETCTBYIOIIEH Tembl, 1nHMOO0 0DpaTUTLECS 733  KOHCYNbTALUMeH K
MPEIHOIABATEITI),

YCTemHoe 0CBOSHHE KYPCa JUCLHILINHBL BOIMOKHO THINL 1IPH CHCTEMATHHECKOIH
paboTte, Tpedyroulei rIy0GoKOI0 OCMBICTEITHA U IOBTOPEHHS NPOHISHHOTO MaTepHaTa,
MOFIOMY HCODXOIMMO NEN4TE COOTBETCTBYKIILIME 3AMHCH [0 Kax Lo Teme.

Coaep:kanue pa3znenos JHCHHILTHHEL,

. AKRTyaleHOCTE HCHOAL3OBAHHS HETPAIMUHOHHEIX H RO300HOBIMEMBIX HCTOYHHKOB
aneprim [1, C. 27-32], (2, C. 6, 27, 3941, 43-47], [3. C. 478]

[Touatne  TpamuuMoHHOR — SHEPTCTMEYM;  TeXHHYSCKMC YCTPOHCTBE,  COCTABNANOLIME
TPAIHIHOHHYID JUCPIETHRY, X OTAHYHTENBHBIE OCODCIHUOCTH. 3anackl ¥ MHIAMMKA NOTpeDIeH s
TBEPIOrD, HHAKOIO ¥ TAS000DATHUTO VITSROZOPOUHOID TOMTHEA, THHAMUEA HCMOTRIORAHME 3 LOMHOL
SHCQPIHA And MOTYICHUH SIEKTPHYECKOH JHEepruw, 3amachl PANMOAKTHEHOTO TOIUHBA. [Ipobnemer
CHH3HHHEIE © HCTONLI0OBAHHEM VOTaHOBOE T['Jﬂ-"[PTLII‘IDHHDﬁ JHEPreTHEH. ﬂHIlﬁMHiEB. H NOCHETCTEHA
HOCTYRNEHWS  IPOOYKTOB  AHTPONOTCUHOR  ASATETLHOCTH B OKPYHKAIOOIVIO cpedy;  RoaneileTmue
BArPSHUTCACH (MOHOOKCHI YTI1epOJa, OKCHILI CEphl M a30Ta. YTICBOMOPGAL], RIREIOCHILIE YACTHITRL
TCIOBLE BRIOPOCEL, OTXOME ATOMHOH ouepreTuxn) Ha OKPYHROIOYHD cpedy, duopy U dayey.
ITpuopHTeTE JHEPreTHHECKOH [IOVIMIHKH CTPaHbL OLpe/lenseMble JHcprerudeckofl crpaTeruei Pocewn
a0 2020 r. MecTo HETPALMUMOHHEIX HMCTOYIMKOR B YIOBICTEODEHHH SHEPTETHUCCKUX noTpedHOCTCH



YBIDBEKA, MX TPEHMYIICCTEA H HEJOCTATKH,
Teprunvl 4 NOHAMUA TPAIMUHOHHAA FHEPreTHRA, HETPATMIHONIAS SHepreTHka

-

2. Ofue cBeaeHES 0 BO308HOB.IsIeMbIX HeToMANKAX sHeprun |1, C. 33-43)

Kiaccuukauus  BO30DHOBAACMLIX  MCIOMHHKOB W METODOB HX npeobpasosauus R
siexiposkepriio, [loHarue conneuHoR 3HepreTHrY, cnocobsul npeofpasoranua COMHSUHON JUCPrUH B
IEKTPHIeckyio. [lonaTie ReTPOSHEPIeTHKY, BH/ILI BETPOFHEPTOYCTAHOBOK M BETPOITEKTPOCTAHITNT.
[Monstre reoTepMamsHOM OJNCPreTHkyW, BHAR TEOTCPMAILHLIX  HCTOMHHKOR IHEpTrHH, o001acts
HCNOOE30RAHNWA TCOTCpMaNbHOR  a3HeprHH. [longiue OMosHepreTHEW, CNOCo0B MENOILIOBAHHA
DHOMacesl  awl  BepaboTkM  aMeKTposueprun. OKeaH KAk  HMCTOMHME  JHEPrHH,  Croco0sl
npeofpasoRaHnT JHEPIHH OKedHa B 3JEKTPOSHEPruio. Bojopon Kak 3HEPreTHUCCKOS TOILIMBO W
IHEPrOHOCHTENb. [TOTeHIHANBHEIC PECYPCEL BOODHORTASMLIN HCTOYHKKOR JHEPTHN,

Tepymurbl W NOHAMUA. CONHEHHAR  IHEPIETHKA, LCTPOIHEPIeTHEE, Te0TCPMA ILHAY
IHEPTETHRA. OHOIHEPreTHKA.

3. Coaneunan sueprun H McToabl ee npeobpazoranus (1, C, 44 50, 52-63, 68-70], [2. C.
81-91, 94-99. 102-103, 106-109], |3, C. 488-503]. [4, C. 6-18]

Connne Kak HCTOUHMK DHEPrHH! PACTPEICICHUE CONHEHHOTO M3TYUCHHH, lICPelaBaeMoro Bo
BHEITHEES NPOCTPALCTBO, (PAKTOPE], ONPCACHAKILINE KONHIECTEO COLICYHON IHEPriuy, MOCTYTIAIONICH
Ha YUACTOK 3CMHON NOBEPNHOCTH, OANAHC CONHEYHOH IHEPTHM LI 3eMIH; MPHHIATHATLHLE CXeMb]
NpeoDPasoBaHWT COTHCUNON 9HepruW B MCKTpHYeckyrd. KOHCTPYENMA ILIOCKOIO COTHETHOTO
KOIIEKTOPE | Opuuunn npeodpasobalius CONHEWHOH JHepTHE B Hem. OBoCHOBAHEE HEO0OX0IMMOCTH
NPHMEHEHNA CETEeKTHBHBLX [OKPBITHA COMHEYILIN TEILIOBRIX KOMAEKTOPOR, BMIBl CEMeKTHEIILIX
NOKPRITHH, OCODCHHOCTH YCTAHORKH W OPUEHTANNT TAOCKHX COUHEHHRIX TETLIOBLEX KOILIEKTODOB.
Croco0el NMOBBIUEHHS TCMUCPATYPR! TEIMOHOCHIENS HA BEIXOLE M3 CONHEYHOTD KOJIAEKTOpa:
HOHISHTPATOPE!  COMLIEHHOH 3HEPTHM. IeiuMocTarhl. (OCHOBLI PACHETA COMHEUHHIX KOIIEKTOPOR.
CHCTeMBI CONIRYHOrO TennocHabMeus, BUAL TEpMOIHIAMU4ECKUX COTHEUHLIX MEKIPOCTAHTIH.
WX OCHOBHBIE 3MeMeHTLL [lpunumnwaneiad 1ewiosas  cXeMa  OQHOKOHTYPHOR  COTHEWHON
JICKTPOCTAHTHE € LUSHTPANBHRM MPHEMHHKOM BHEWIHETC OD/IYYEHHA, MOCTOHHCTBA CONHEYHEIX
FTEKTPOCTAHIME OaweHHore THOA, [IpUHIKNIHATEHAY TCIUOBAS CXeMA COMHOUIION ANERTROCTAHIIHA
MOIYILIOND THRA ¢ TapaboiIouMIMHADHYSCKHMH  KOHUESHTPATOPAMH. DISKTPOCTAHINHE Ha Oase
COIHEYHOTO TIPYAA! C¥1b cnocoba, CXCMAa U UPHHIMT paboThl MEKTPOCTAHITHE,

TE‘;JMHH&I U RONAMEAD COTICYHAR DOCTOIHHAA, COJIHeYHHEIH KOJJICKTOR, CElleKTHRHEIS
CBOHCTBA MODCPXHOCTH, KOHUGHTPALOP COJHEYHOH JHEpIMu. TENHOCTAT, IelHOCTATHOE TMOIC,
ontiuecknit KT coaneunoro xonnexropa, temosoit KILJ| conmeunoro koI7eKTopa, coNHedHm
upyn.

4, Berposas aneprus g MeToasl e¢ NpeodpasoBaHum 1, C. 7684, 89], [2, C, 120~121.
125-127], [3. C. 507-510], |4, C. 18-21]

Berep kak meToulMk sueprin: GakTopel, ONPEIeNAIONIME BEMHUMHY KHHETHUECKOH FHEPruu
BETPA, TOTCHOHAN BSTPORCH OHEPIMM: CEPa NPHMEHEHWS EBETPOVClauorok. [{Taccuurams,
JOCTOHHCTEA M HEJOCTATKH BETPOIHEPTCIHYCCKHX YCTAHODOK. YCTPOHCTBO, NpHHUMN paboThl W
OCHOBERI PACYUETE BCTPOIHEPTETHUCCKOH YCTAHOBKH.

Tepyuns: u NOMAMUA. Berep, CTPYHHLIE TeueHus, BETPODUCPIeTHHECKAA  YCTAIlOBKA,
BETPOIHEPreTHHECKHH arperar, BeTPOABUIaTENb, poTop Japse.

5. leoTepmaibHad YHEPIUN u MeTOE] ee npeodbpazosanua [1, C. 90-98]. |3. C 503-506] ,
[4. €. 33-40]

XapaKTepHCTHKA HCTOMHHMKOE TCOTCPMAILHON BHCPIUN: NPHYMHLL, BEIILIBAIONTHE BEIICIGHMUE
TEMIOTBL B HETpax 3CMIM, NMEPCMEKTHEHLIE 30HBL ¢ [EOTEPMATEHEIMH PECYPCAMH, Knacerdmianna
HCTOMHHKOR  [eOTePMATRHOH JHEPrHH, YCNOBHS CYMIECTBOBAIMH PASTHUHBIX  [COTEPMATBHEIX
HCTOUHHKOB. Knacchduralms reoTepMalbibix PeCYPCOE IO XAPAKTEDY CKOMISHHA, N0 CTCHCHM
MHUCPATHZANNH, [0 TEMAOBOMY LOTSHIMANY; HALUPABTIEHHS HCOOIL30BAHWS [EOTePMANBHEIX
PECYPCOR B 3ABMCMMOCTH OT WX noTeWuHana. [eotepwanbibie anextpocTanimu (TeoT30), mux
MPEMMYIIECTEA N0 CPABHCHUIY ¢ 00BEKTAMK TPATHIHOHHOR sHepreTirm. Cxemel TeoT3C: na cyxom



mape ¢ WOHTEHCZTOPROM CMELTHABAFMIEID THIME, HA IJﬂpﬂﬂD,ﬂHI—lDﬁ CMCCH, © GHHﬂprIM IO .
CH{.:T'EMHI T"iﬂ{‘.lTEPMHJIthH'ﬂ TENNoCHAMKEHHA.

Tep,"l-ﬂfﬂ Bl i PO HFRA L IeorepMallLIEad MICPIHA, FHIAPOTEPMATEHEIE HCTOYHHEH
FBDTEPMH.ITLHOﬁ SHEPCHH, NeTporepVMalibHRIE HETOUHHEHN I'CCITEDMHILI:-HUE JHEPI'HH, TPENIHHHO-
AHIRHERIE TEPMATIBHBIE BOARL, [IACTORLIE TCPMANLILIC BOIRL, TAPOTHIPOTEPMEL.

6. Jueprus GuHomacesnl M Merodst ee upeobpasosannu [1, C. 106-107, 109-119], (4, C. 25—
33]

bHoMacca KAk WCTOUHNK IHEPTHH, HATPARTCHHA IHEPTeTHYECKOTO HCMONB3IOBAHUA JHOMACCHL
Meroas  w yorpodcrea nepepaborkd OMOMACCHD:  TCPMOXHMHYCCKHC,  OHOXHMHYESCKHE,
arpoxuMduuecrne. OcobeHHOCTH THAPOTSHHIAINNK. THPOTN3E, TAZMQHKAUNN KAK TePMOXHMMHYSCKHX
EHDCGﬁOH ]'[E]'JE!]'}aﬁL‘!TKH BHOMACCEL: C¥Th UH(JC(‘JE[‘JB, OPOTERARIIINE  HPOHSCChL, 0Ty HACMLIC
NpoIvKTLL Oco0CiocTH OHOKOIBCPCHHE KAK CHOXHMHUCCKOIrO crnocobDa nepepadoTEH OHOMACCHL
C¥TE CNocoba. MPOTEKAKIITHE TTPOIECCH, TTONYIASMEIE TPOOYKTRL OCoDSHHOCTH IKCTPAKIMH TOILINE
KAK alpoxuMudeckolo cuocoda uepepaborky GMHOMACCH: CYib ClOCODA. NPOTCKAIOIIHNEG [IPOLECChL
MKTVHAEMBIC MPOIYRETEL ﬂpﬂHI%BDﬂCTEL‘J CITHPTOE H3 GH[JMHGCL!: RADAKTEPHCTHREA CIIHPTOE Kdk BHAA
TOMIHBA, WX JOCTOWHCTRA W HEIOCTATKHW, DOJACTH TIPHMEHEHWA: CYTH TEXHONOTHH mepepadoTiH
OHOMACCHL B METHAOBLE i FrHI0BLIE CIHP U LL

Tepyunnt @ noranTita; BHOMacCa, THAPOTEHHIAN, THPOINS, rasmdHEaINsg, DHOKOHBEPCHS,
GH{JL'HZL, Z-]ll{{:'l‘pai{LI,}'iH TIHINHE.

7. JHepTAN OKeaHa W MeToakl ee npeodpazosanma |1, C. 124-145], (4, C. 45-57]

XapakTepucTnka GopM 3HEPIHH OKeaHA: TeMNOBAd, OKCANCKMY BOTH, IPUIHBOB, TCHCHHH,
NOIYHASMAA 33 CHET IPa/IHeHTa COMBHOCTH MOPCKOH # npecHo# BoauL. |lOTEHIHAN SHEPTHH OKeaHa.
(JxeancKHE TEMOBRIE ITEKTPOCTAILNM: MPOCTPALCTOCHHEIE PACHPEISIEHM TEMIEPALYD B OKedHe,
CHREMDI OHSANCKHX 'l'ﬁ’llJl'i}H_'lEK']'piJC'JHHL{HL‘:I I:Ii.'rlMKH}-'T{JFU KL, QTHPRITOTO lIHT{,'IEl}; APETHYSCERR
OKCAHCKHE  TEINOBRIC  WICKTPOCTAHIME.  YCTpPOHCTBO W OpPHHUMN  padoThl  NPHIHBHEIX
saerlpocTadiui. Cxema paboTel BONHOBOH SNeKTPOCTAHIMH. WO BOTHORRIX mpeobpazonateici
suepriun, Mermonssoranwe Jneprun okeanckux Teucnmi, [Momydenme sdepiun 3@ ¢uer Lpaumedta
COMEHOCTH MOPCKOH H NpecHoll oL

Tepaturbl U HOHANTLA: TIPATAE, TPATHBIAA WICKTPOCTAILMA, BOMILL, HAIOH, BAL, BOIHOBOH
ﬂpcoﬁpm{:umenh, F0HANBbHbBIE TEYSHHA, MEDHIHAHATRHEIE TEHYEHHA, MYCCOHHBIC TCUECHI, OCMOC,

§. Bonopoanas ynepreruxa |1, C. 146-168], [4, C. 57-62]

OcoDeHHOCTH METOAOB [10AVYENMY BOLOPOAH: KOHBEPCHH NPHPOJHOTO Tasd, rasHgukaind
TECPIOIO TONNMBA, HIEKTPOaM3a M (oToAM3d BOIEL HMeOone3oBamue BOOOpPOdA WA HOKPLITHA
llEpEMEHHDﬁ HACTH ]"pilflﬂ{!iﬂ HATrp¥30K  JHCProcHeTEM:  NPpHHOMIIHAIIBHEIE CXEeMEl H pﬂﬁﬂTﬂ.
BEQIOPOTHREEN MHEDRREIX NICKIpOCTAan LI.HH : HPHHHHHHH.—T[—:HH.H CHEENME I E?KDTI}HC.'—IE!BD ro
FHEPrOTEXHOIOIMYCCKOLI'0 KoMIIeKes ¢ eripaboTroll BodopoIa.

TEp:LfHHM W MOHAMIA KOHBEPCHA, EKTPOSNE, TOTUTHRHBIE 2ICMCHT.

9. DoTodaeRTpUYeckoe npechpazosanne yaepruu 1, C. 218-222], [2. C. 81-90, 106-109),

[3. C. 497-503], [4, C. 15-16]
DU3INYECKHE OCHOBEL (POTOANEKTPHHSCKOTO TPeoDpasoRaHuA coMHednol suepruw: coficTrRenHas
MPOBOINHMOCTL YMCTBIX TONYIPOROIHMKOB: IPHMECHAR [IPOBOAMMOCTE MONYITPOBOIHHKOE: MOHATHC
JMEKTPOLIO-ApipodHore nepexona. [lpoumyecrsa metoaa OTOINEKTPHYUSCKOTO MpeobpaioBaHus
comicunod suepruu, Tumel QoTonpcofpazosatenel. WX CPARHEHHS. YCTPOHCIBO M NPHHUMO
ApfCTBHY  (OTO3NEKTPHUCCKOID upeolpazomatends. [lpuuuun aelicreus  doToIekTpHYECKOTD
llPEL}UPEH{,‘.lHﬂTEJTﬂ

Teprmunel W HOHAMIUA HIEKTROWHAT  OPOBOIHMOCLIL,  ABIPOMHAR  TPOROIHMOCTE,
pekoMOMHAITNS 3ISKTPOHA U ALIPKH. TRPEMECHAA MROBOIHMOCTL, JOHOPDHEIE NPHMECH, AKUETTOPHLIC
IPHMECH, OCHOBHEIE HOCHTETHM 3apAdd. lCOCHOEHRIE HOCHTETH 3apdda. OACKTPOIHO-ILIPOYHLIA
nepexon, AHpQYIHOHABIH TOK, ApeldoBbiil TOK, TPAMOH TOK, 0BpaTHLE 1ok



10. Tepmoarexrpudeckoe npeobpazosanne snepran (1, C. 241-263), [4, C. 16-18]
Ouznueckne DCHOBR] TEPMOIMEKTPHYECKOIO  UpeolpasoBalus  HHeprun.  YCTpoHCTEO
TEPMOANEKTPHYECKOTO npeodpasoBaTe. IpuHimMI AcHicreny TEPMOAIEKTPHHECKOTO
npeobpazoBaTe/is

Tepmunet 4 nONAMUA, TePMOANEKTPHYECKHT TCHEpATOD

11. MaraarorsapoauaMudecskoe npeodpazosanne suepruu | 1. C. 295-321]
Dusyyeckue  OCHOBRL  MarHHTOTHIPOIMHAMMYECKOIO npeo0pasoBaHHs 3HEprHH. YCTpoHCIso
MArHHTOTHAPOARHAMHUICCKOro npeobpazosatend. | [pAHIANT OICHCTBHA MATHHTOIMAPOMHHAMHHECKOTO
npeobpazopareis.  COrkpertelid  1wEn sHepretHucckoro MDD [-reweparopa.  3aMEHYTEIA LMK
suepreruqeckoro  MI-rencpatopa. Ofnactn W NepeneKTHBR IPAKTHYCCKOIO NPHMEHESHHA.
Texnomorsuecrue MI I-yerpoficTea

TEpMMHbE U ROHARTIA MATHHTOTHIROIHHAMHYEC KHE 1eHepaTop



8. VTBEPKIEHHAE PABOYEH NMPOT'PAMMBI

Pabouas nporpamma Ges usMedenuid yreepaxnena Ha 2019 /20 yaebuwi roa.
IIporoko:a Ne 12 sacenanug kaceapsl oT «_ 13 » uioHs 2019 r.

2
3aM. 3aBeyiomero Kadenpoi J%Fﬂﬂ-—“* a // H).B. BacunsueHxo

[MpeKTOop HHCTHTYTA A.B. benoycor




Yreepaaenue paboueii nporpamMmel 6e3 Hamenenni

PaGouvas nporpamma Ge3 uamenenui yreepaaena a 2020/2021 yuebusiii ro.

Tporokon Ne  J sacenanws Kabeapsi ot « 17 » LFOHA 2020 .

3apeayrommuii kadenpoii M Bacunsuenxko 10. B.

JdUpexTop HHCTHTYTA benoycos A.B.




Yrsepaaenne pabogeii mporpaMmer Hez A3MeHeHNH

Pabouas nporpamma He3 usmenenuit yreepmscna sa 2021/202 2yuebrbiH 1o,

Iporoxor Ne 9 sacemanms kadenpst ot «28 »  JAOS 20 21 1.

3aBedyloNIHi Kadeapoi M Bacunsuenxo FO. B.

JliEpexTop HHCTHTYTS %"”_ Benoycos AB.
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