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1. Hear um 3aga4u JMCHUIJIMHBI:

OcHoBHasl HeJIb Kypca: «AJbTepHATUBHAS SHEPreTUKa» ABISETCS (POPMUPOBAHHE Y CTYJCHTOB
OOIMX 3HAHUM [0 OCHOBHBIM COBPEMEHHBIM IpOOJIEMaM SHEPreTUKU M IHEPrOTEXHOJIOIHH,
U3yYeHHE CTPYKTYPhI, TEOPETUYECKUX U TEXHUUECKUX OCHOB M MPUHIUIIOB (PYHKIIMOHUPOBAHUS
SHEPreTUYECKUX CUCTEM O0ECleYeHUsl JKU3HEAEATENbHOCTU JIIOJeH M TEeXHOJOTMYECKUX
IPOIIECCOB C MCIIOJIB30BAaHUEM HETPATUIIMOHHBIX M BO30OHOBIISIEMBIX MCTOYHHUKOB SHEPTHH, B
COOTBETCTBUM € TpeOOBaHMAMU COOTBETCTBYIOUIMX  CAaHUTAPHBIX, CTPOUTENBHBIX U
TE€XHOJOIMYECKUX HOPM M MPaBUJI SKCILIyaTallMy C YYETOM HaJI€KHOCTH U SKOHOMUYHOCTH.
3ajauM  JQMCHUMINVIMHBI: O3HAKOMJIEHHE OOy4aroIuXxcs C COBPEMEHHBIM COCTOSIHUEM
PHEPreTUKM B MHUPOBOM MaciuTabe, B CBOEW CTpaHE M pErHOHE, IPEICTaBUTh OCHOBHBIC
po0JIeMbl SHEPTeTUKU M 3HEPreTUYECKOro X03sIMCTBAa U U3BECTHBIE CIIOCOOBI UX pa3pelIeHHus,
U3Y4YEHHE METOJ0B pPAalOHAJIbHOIO MCIOJIb30BAaHUS PA3IUYHBIX TUIIOB SHEPrOPECYpCcoB C
BBICOKOW 3((EKTUBHOCTHIO, HAAEKHOCTbIO M 0Oe30macHOCTbio. [IpencTaBisTh COBpEMEHHOE
COCTOSIHUE DJHEPreTHKH M BO3MOXXHOCTU €€ 3(P(PEeKTHMBHOrO pa3BUTHUS B TEPCIEKTHBE, C
UCIIOJIb30BAaHUEM HETPAIULIMOHHBIX U BO30OHOBIISIEMbIX HCTOYHHUKOB SHEPTUU.

2. MecTO IMCHUIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

VYueOHas IUCHMIUIMHA «AJIbTEpHATHBHAS OSHEPreTUKa»  SBJSIETCS YacThio, (hopMUpyemoit
yYaCTHMKaMU 00pa30BaTelbHbIX OTHOIIEHHH B yuyeOHoM miaHe OIl nanpasnenus 38.03.01
«DKOHOMHKA» U MPEIyCMOTPEHA U U3ydeHHUs B 3 ceMecTpe Kypca, 0azupyercs Ha 3HAHHU
OOIETEeXHUYECKUX W CIEIHAIbHBIX IucuuiuinH: Xumusa, Pusnka, Marematunka, MupoBas
PKOHOMHKA W  MEXKIYyHAapOAHBIE  SKOHOMHYECKHE  OTHOWICHHS, TeXHOJOrHmuecKoe
HpeANPUHUMATENIBCTBO, DKOHOMHUKA SHEPreTHUECKUX MPEANPUATHH.

3. IlepeyeHb NJIaHHUPYEMBIX Ppe3yJbTATOB OOYYE€HHUS MO JUCHHUILIUHE

(MOJ]yJ'IlO), COOTHECCHHBIX ¢ HHAUKATOPAMHU JOCTHKCHUSA KOMIIeTeHIIUM

Hpouecc HU3YYUYCHUS NJUCHUIIJIMHBI HAITPABJICH HA CI)OpMI/IpOBaHI/Ie (Q(S1474:0)11175,€ KOMIIETEHITHMN:

Taoauma 1

Kon mo ®I'OC Nuaukaropsl IInanupyemsblie pe3yabTaThl 00y4eHHS 110

AOCTUKEHU S aucuuuinee (3YB)

YHuBepcajibHbIe

YK-1. VK.1.1 BriOupaer | 3HaTh:
Crniocoben VCTOYHUKNI — OCHOBHBIE METOJIbl JOOBIUM M Pa3BEIKU
OCYIIECTBIIATH vH(popManuy, MECTOPOKICHUM YTJIEBOJOPOJIHOTO
MIOMCK, KpUTUYECKUI | aJeKBaTHbIE CBIPBS,
aHaJIN3 U CUHTE3 [IOCTaBJICHHBIM — THIBI DHEPropecypcoB, BO3MOKHOCTH
PIH(I)OpMaHI/II/I, 3aJa49aM HCIIOJIB30BAaHUSA Pa3IUMYHBIX TUIIOB
IIPUMCHATD VYK.1.2 SHEPropecypCcoB. %1 ux
CHUCTEMHBIHN MOJXO0 JlemoHcTpHUpyeT XapaKTePUCTHKHU;

JUIS pellieHus YMEHHE OCYIIECTBISTE | —  ipoGueMbl SKCILTyaTaInu
MOCTABJICHHBIX 33/1a4 | MOUCK  MH(QOpMaLUU MECTOPOKICHHMI PasITHYHBIX
paccMaTpuBaTh JSHEPropeCypCoB;
pa3InIHbIC TOYKH | —  mpoOiembl HKOJIOTUYECKOM
3peHHs JUTA pCIHCHHA Oe3omacHOCTH  mpu  J00BIYE U
TIOCTABJICHHBIX 3a/1aT TpaHCIIOPTe YHEPTrOpPECypPCoB 710

KOHEYHOI'0 OTpeOUTes;
— TpagulMOHHbIE W  HETPAJUIMOHHBIE
WCTOYHUKHU JHEPIHH, BO300HOBIISIEMbIE




U HEBO30OHOBISIEMbIE  HCTOYHMKH
SHEPIuy;

AQHAJIN3UPOBATh  €CTECTBEHHOHAYYHYIO
CYHUIHOCTh MpoOJeM, BO3HUKAIOUIUX B

Xoze npodeccnoHaIbHON
JIEATEHHOCTH;

OCHOBBI  BBINIOJIHCHHS ~ PacyeToB ¢
HEOOXOIUMBIMHU 000CHOBAHUSIMUA
MEPOTPHITHIA 1o SKOHOMUU
9HEPrOpPECypPCoB, MOTPEOHOCTH
oJIpa3eicHu i HPEIITPHSITHS B

JJIEKTPUYECKON, TEIUIOBOM M JAPYTHX
BUJAX  DJHEPIrUH,  ydacTBOBaTb B
pa3paboTke HOPM HX pacxoja, peKuMa
paboThl MoJApa3AeiIeHU NpennpusTus,
UCXOJs U3 UX NOTPEOHOCTEN B SHEPIHUU.

yMeTh:

YMETb OIIPCACIIATh HOTpe6HOCTI/I
IMPOU3BOACTBA B TOIINIMBHO-
OQHCPICTHYCCKUX pecypcax n
BO3MOKHOCTHU HCIIOJIBb30BaHUA

HETPAJAULIMOHHBIX UCTOYHUKOB DHEPIUU
Ha MPEAUPHUATHH C LEIbI0 3KOHOMHH
OCHOBHBIX HCTOYHHUKOB DJHEPrUM Ha
IPEANPUITHI

BJIAJ1€Th:

IIPOrHo3amMu  paciojiaracMbIX 3aracoB
TPpaAULIUOHHBIX u AJIbTCPHATUBHBIX
HCTOYHHKOB SHEPrun Pa3INYIHOTO
ITPOUCXOKACHU A H TOpCACTABIATH
TNPEAJIOKCHHUA 110 UX HMCIIOJIb30BAHUIO,
METOJaMU KJ'IaCCI/I(bI/IKaIII/II/I OCHOBHBIX
QJICMCHTOB TCIMOCHCTCM,

OCHOBHBIMU XapPaKTCPUCTUKAMU
IMPOMBINIJICHHBIX HCTOYHHUKOB BLI6pOCOB
3arpA3HAIOIINX BCIICCTB,




4. O0beM IMCHUILUIMHBI M BUIbI Y4eOHOM PadoThI

Taoauna 2
Bcero Cemectpsl
Bupa yueOHoii padoThI 4yacos/ 3a4.e/1. 3

0390 0390
KonTakTHasi padora (Bcero) 34/1,9 34/1,9
B Tom uncne:
Jlexuuu 17/0,5 17/0,5
[TpakTHUYeCKHe 3aHITHS
CemuHapbl
JlabopaTopHbie pabOThI 17/0,05 17/0,5
CamocTrosiTeibHasi padora (Bcero) 110/3,1 110/3,1
B tom unciae:
Kypcogas pabora (mpoekr)
Pacuetno-rpaduueckue paboTsl
UTP
Pedepatsl 38/1,1 38/1,1
Jloknassl
[Ipe3enTanuu
U (unu) Opyeue 6udbLl  camocmosmenbHouU
pabomol.
[TonroroBka K 1a00PATOPHBIM paboTaM
IToAroToBKa K MPaKTHYECKUM 3aHATUSAM 36/1,0 36/1,0
[ToaroToBka K 9K3aMeHY 36/1,0 36/1,0
Buja otueTHOCTH 3ayeT 3ayer
OBmast TPYA0eMKOCTD BCETI'O B uacax 144 144

BCET'O B 3ay.
AHCHHMILIHHBI 4 4
eIHHHUIAX




5. Conep:xanue TUCHUININHBI

5.1 Pa3zaenas! {MCHUILINHBI M BUALI 3aHATHHA

Tadauua 3
Yacel
Ne HaumenoBanue pasiena Hacer Hacer TpaKTIHeck Bcero
JICKIHIHOHHBIX naﬁopaTopH HX
n/n | JAMCHUILVIMHBI 10 ceMecTpaM R~ BIX 3aHSTTHI | (ceMMBApCK 4acoB
MX) 3aHATHH
1 | Ponb sHEpreTUKH B pasBUTHH 1 1 2
YeJI0BeYeCcKoro o0IiecTna
5 TpaguunoHHbIE 1 1 5
9HEPreTUYECKUE PECypChl
3 | Jo0Oblya u TpaHCHOpT rasa 1 1 2
4 | Yromnb 1 1 2
Herpanuuuonusle
5 | (BcrioMoraTesbHbIE) TOIIMBHbIE 1 1 2
pecypcehl
Herpagunuonnsie
1 BO300OHOBJIsIEMbIE HCTOYHUKH
6 | sHepruu. [lomyueHue u 1 1 2
UCIIOJIb30BaHUE F€OTEPMANIbHOM
SHEPIUU
dusnuecKkue OCHOBBI ITPOLIECCOB
npeoOpa30BaHMs COTHEYHOM
7 | sHEpTUH 1 1 2
TeroBoe akKyMyJIMpOBaHHE
SHEPIUH.
8 | Berposnepreruka 1 1 2
9 | DHeprus okeaHa. 1 1 2
ArpoTomniauso.
[TpomsblIieHHbIE U OBITOBBIE
10 | oTXOH;BI KaK TOILIHUBO. 1 1 2
OKcIuTyaTalus Termo-
HHEPTOYCTaHOBOK
[TpoGnembl pa3BUTHUS U
11 | COBEPIICHCTBOBAHNS CXEM 1 1 1 9
KOHCTPYKLIUH TeIuio-
YHEPTOYCTAHOBOK.
OCHOBHBIE TETIJIOTEXHUIECKHE
12 | XapakTepHCTUKU OPraHUYECKOro 1 1 2
TOTLIIMBA.
13 | AtomHast SHepreTuka 1 1 2
14 | N'upposHepreTuka 1 1 2
15 | IlepcieKTHBHAs YHEPTETHKA 1 1 2
TexHOreHHbIE YTpO3bl,
UCXOJAIINE OT ACATEIbHOCTU
16 1 1 2
TOK, u crmocoObI ux
OTpaHUYEHUs
VYiepOsl okpyKaromen cpeie u
17 1 1 2
aBapuu Ha o0bekTax TOK
HUTOI'O: 17 17 34




5.2 JIeKIIMOHHBbIE 3aHATHS

Taoauna 4

HaumenoBaHue pasjaesa
JUCIHHUILINHDI

Coaepxxanue pasgesa

2

3

Poiib sHEepreTHKYU B
Pa3BUTUU YETIOBEUECKOTO
oOmecTBa

BzanMocBs3b

3anacel SHEPropecypcoB U UX MPOU3BOICTBO.

IN'omoBoe notpebienue suepruu B mupe. Kinaccudukarus
MIPUPOJIHBIX PECYPCOB.

TpanuuroHHbBIE
JHEPreTUYECKUE PECYPCHI

VYT1eBo10poaHOE CHIPbE

[ouck u pazBenka, 3amachl, IPOTHO3BI
JloObrya HepTr

Tpancnopt HedTH U HEPTEIPOLYKTOB

JloOp1ua u TpaHCHIOPT
rasa

Tpancnopt raza

TpaHncnOpTUPOBKA CKUKEHHOTO U CIKATOTO
MIPUPOIHOTO Tasza

[IpoGeMbl ra30TPaHCIIOPTHOM CUCTEMBI
Poccun u ux pemienue

Yroab

TpancnoprupoBka yris. Buasl Tpancnopra.

[Ipo6nembl TPaHCTIOPTHONW CHCTEMBI YIUIs

Poccun n ux pemenne. O6bEM 1 A0S JOOBIYH YIS BEAYIIUMU
ctpaHaMu. KpyIiHble MECTOPOKIEHUSI KAMEHHOI'O YIS

Herpagunuonnsie
(BcTIOMOTaTENbHBIE)
TOTIJIMBHBIE PECYPCHI

I'oproune u razoHocHbIe craHmpl. [lomyTHBIN HEDTIHOM Ta3
VYronbHbli (11axTHBIN) MeTaH. CTpaHsbl, BIaJICI0IIHe OCHOBHBIMU
3armacaMu TPaJUuLMOHHbBIX TOPIOYMX CJIAHILIEB U OMTYMUHO3HBIX
neckoB. OCHOBHBIE BEXU B OCBOEHUU CIIAHLIEBOTO Ia3a n
MPEMSTCTBUSI HA TOM IIYTH.

VYcnoBust 00pa3oBaHusl M CyIIECTBOBAHHS ra30THAPATOB.
OcHOBHbBIE OMACHOCTH KpPYNMHOMAcCIITaOHOW pa3paboTKu
MECTOPOKICHUM ra3oruipaTos. IlepcriekTnBHBIE
CrocoObl  yTHJIM3AIMK TOMYyTHOTO HE(PTIHOro Tasa.
IlepcnekTuBHBIE  CHOCOOBI  YTHJIM3AIMM  YTOJIBHOTO
(IIaXTHOTO) METaHa.

Herpaauuuonssie

Y BO30OHOBJIsIEMbIe
VCTOYHHMKHU YHEPTUN.
ITonyuyenue u
HCIIOJIb30BaHUE
re0TepMaJIbHON YHEPTUU

TpanuioHHble U HETPaIULIMOHHBIE UICTOYHUKHU SHEPTUU. 3arnachl U
JUHAMUKa TOTpeOJIeHUs] 3Hepropecypcos, mnoiuTuka Poccum B
o0jacTh HETPAJUIMOHHBIX M BO300HOBISIEMBIX HCTOYHHKOB
sHepruu. OCHOBHBIE OOBEKTHI HETPATUIMOHHON SHEPreTHKH
Poccun. Conneunass sHeprua. OO0bEMBI U 3(p(PEKTUBHOCTH
npuMeHeHus. ['eorepmanbHas sHeprus. Pacnpenenenue, 00bEMbBI U
3 PEeKTUBHOCTD TPUMEHEHHS.

TernoBol pexuM 3€MHOM KOpbl. VICTOYHUKHM Te€0TEpMalIbHOTO
tera. [lon3emHbie TepManibHBIE BOJBL. 3anIachl U PACIIPOCTPAHEHUE
TepMalNbHBIX BOA. (COCTOSHHE T€OTEpPMaJIbHOW HHEPreTHKU B
Poccun.  TemnmocHaOxeHHEe  BBICOKOTEMIEPATypHOH  CHJIBHO
MUHEpAIIM30BaHHOM  TepMmanbHOW  Bomoil.  TemyocHaOxeHue
HHU3KOTEMIIEPATypPHON  MAJIOMHHEPAIM30BAHHONW  TEpMaJIbHOMN
Bojoi. IIpsMoe  wucCHONb30BaHHE TEOTEPMAIBHOW  DHEPIUU.
['eoTepmanbHble AMEKTPOCTAHIMHU € OMHApHBIM LUKIOM. Cxema
[Taysxerckoit I'eo TOC.




3

duznyeckre 0CHOBEI
MPOIIECCOB
npeoOpa3oBaHUs
COJIHEYHOU YHEPTUU
TemmoBoe
AKKyMYJINPOBaHUE
SHEPIrUH.

VHTEHCUBHOCTD COJIHEYHOTO U3NMydeHus. {DOTOIIeKTpHUECKUe
cBOiicTBa p—n mepexona. BonbpT-ammepHas —XapaKTepUCTHKa
COJTHEYHOTO dJieMeHTa. KOHCTPYKIMS W MaTepualibl COJIHEYHBIX
JJIEMEHTOB.
Knaccupukanus u
Konuenrpupyromue
KOJUICKTOPBI.
DHepreTudeckuit OanaHc TEIIOBOTO aKKyMYJIATODA.
Knaccudpukanus aKKyMYJIITOPOB TerIa. Cucremsr
aKKyMyJIUpOBaHHs. TeIuioBOe aKKyMYJIHUPOBAaHUE JJISi COJHEHYHOTO
o0orpeBa v OXJIAXKICHUSI TOMEIICHUH.

OCHOBHBEIC 9JICMCHTBI
TCIUOIIPUEMHHUKHU. ITnockue

T'CIIMOCHUCTEM.
COJIHCYHBIC

Berposuepreruka

Berpoanektpoctanuun. BerpoycrtaHoBku. BerpoBas 3Heprus.
[Ipoucxoxaenue Berpa U BeTpoBble 30HbI Poccuu. Twumbl
BETPOIHEPTETUUECKUX YCTAHOBOK.

Knaccudukanus Berpoasurareneii mo npuHuumny pabotsl. Pabora
MOBEPXHOCTHU MPHU JICUCTBUU Ha Hee CHIIbI BeTpa. PaboTta BeTpoBOTO
KoJIeca KpbUIbYaTOro BeTPOIBUTATETIS.
Pacripenennearie U 3pPeKTUBHOCTH TPUMEHCHUS.
BO3MOXXHOCTH ¥ 9 (PEeKTUBHOCTh TPUMEHEHHUSI.

NmMmerommecs

DHeprusi OKeaHa.

BonnoBast sHeprus. ViMmeromiecss BO3MOKHOCTH U 3PPEKTHBHOCTD
npuMeHeHus. [IpunuBHas osHeprus. bamanc B0300HOBIsIEMO
sHepruu okeaHa. OCHOBBI IpeoOpa3oBaHUsl 3Hepruu BosH. O0mue
CBeleHUsI 00 MCIOJIb30BaHUM HHEPIUU MNPHWIMBOB. MOIIHOCTb
OPUIMBHBIX ~ TEUECHWH W NPWIMBHOTO  TOABEMAa  BOJBI.
Hcnonp30BaHue 3HEPruy MPUIMBOB U MOPCKHUX TEUECHUH.
[IpeoOpa3zoBanue TEIIOBON HEPruM OKeaHa. Pecypchl TerioBoit
sHeprun okxeana. Cxema OTOC, paboraromell Mo 3aMKHYTOMY
nukny. Cxema OTOC, paboraromei M0 OTKPBHITOMY IHKIY.
Hcnonp3oBaHue nepenajga temneparyp okeaH-armochepa. IIpsamoe
npeoOpa3oBaHKEe TETUIOBOM YHEPTHUH.

10

ArpoTomniauso.
ITpoMbIlITIEHHBIE
OBITOBBIE OTXO/IBI KaK
TOIUINBO. DKCILTyaTalus
TEILIO-IHEPrOyCTaHOBOK

BroTOIUIMBO M OTXO/IBI CENBX03MPON3BOACTBA B dHEpreTHKe. [llemna,
OTXOZBl JieconepepaboTku, Topd. VYcIoBHS UCIONb30BaHUS,
POOIIEMBI, OTIBIT TPUMEHEHHUS.

Panc, Owosrtanon, Ouoamszen M Jp. — npoOieMbl cOopa H
npuMeHeHus. 30Hbl 3¢ dekTuBHOrO npumeHenus. [Ipodaemsl cbopa
u cenekuuu. 3aBoasl TBO B roponax mupa. Ilepepabotka macen,
CKUTaHWE TOKCHUYHBIX OTXOJOB. BTOpHuHBIE SHEpropecypchl
pasHoro mnoreHuuana. IIpomslinuieHHsle croku. Mcnosib3zoBaHue
OMO-CTOKOB.

11

[Tpobnembl pa3BUTHS U
COBEpIICHCTBOBAHUS
CXEM U KOHCTPYKLUMI

TETI0-3HEPrOyCTAHOBOK.

[IpoGembl pa3BUTHS M COBEPILIEHCTBOBAHUS CXEM M KOHCTPYKLUN
TEII0-3HEPTO0yCTaHOBOK. [TapotypOunHbIe LUKJIBL.
l'azoTypOunnbie 1MKIBL.  [lapora3oBbie  ITUKIIBL. Huknaer u
KOHCTpYKTHBHBIE cXxeMbl ADC. XonoauiapHble HMKIBL PaGoune
Tena. KOHCTpyKIMOHHBIE MaTepHaibl. DPO3MOHHO-KOPPO3UOHHBIE
nporecchl. Coneotnoxkenue. [lapoBeie TypOUHBI Ha BIQXKHOM Iape.
lazoBeie TypOmnbl. Kommpeccopel. Hacocwl. Ilaporenepartopsr.
BogHo-xumnueckue pexumbl. KOHIEHCAIIMOHHBIE yCTaHOBKH.
Tennooomennuku. BcemomoratensHoe o0opyaoBaHue. 3amopHas
anmnaparypa. Tpy6onpoBoIbl.




3

12

OCHOBHBIE
TEIUIOTEXHUYECKHE
XapaKTePUCTUKU
OpPTaHHYECKOT'0 TOILIMBA.

OOmast kinaccupuKanust OpraHuveckoro TorumBa. (OCHOBHBIC
TEIJIOTEXHUYECKHE XaPaKTEPUCTHKHA OPraHMYECKOTO TOIUIMBA.
Cocras ToruBa. ['oproune u 6aIacTHBIC COCTABJISIONINE TOTLIHBA.
Tenmora cropaHus TOIUIMBA. XapakKTEPUCTHKHU 30ibl. CBOICTBA
KOKCOBOI'O OCTaTKa

13

ATomHas OHEPICTUKA

Momurnbie ADC ¢ ypaHOBBIM TOIUIMBHBIM LIUKJIOM

ADC manoit momuoctu. [Ipeumyiectsa ADC.

OcHoBHbI€ HampaBiieHUs pa3BUTUsI AD? OCHOBHbBIEC IOCTOMHCTBA U
cdepbl pallMOHAILHOTO HCIIOIH30BAHUS SHEPTOOIOKOB MAJIOH
MOIITHOCTH, BKJIFOYasl TIaBYYHE.

14

['unposnepreTrka

CocrosiHue B mupe 1 Poccuu

Pa3Butre poccHiiCKOM THIPOIHEPTETUKU

Bripabotka anektposneprun Ha ['OC B Beaymux cTpaHax Mupa
Kpynneiimme I'DC mupa. @akTopsl, OrpaHUYMBaIOLINE pa3BUTHE
ruAposHepreTuk. OCHOBHBIE MO3UIIMH MTEPCIIEKTUBHOTO IJIaHa
Pa3BUTHUS POCCUI-CKOW TMIPOIHEPTETUKU

15

IlepcniexkTuBHasA
SHEpreTuKa

OHepreTuka Ha OCHOBE HETPAJULIMOHHBIX
BO300HOBJISIEMBIX UICTOYHUKOB 3HEPIUU.
OKOHOMHYECKHE XapaKTEPUCTUKU HEKOTOPBIX
TUIIOB 3JeKkTpocTaniuii Ha BUD. Pecypcst BUD
B Mupe 1 Poccun. AnbTepHaTUBHBIE CIIOCOOBI
MIPOU3BOJICTBA MIEKTPUUECKON U TEILIOBON
sHepruu. TepmosiiepHas SHEpreThKa
BognopoHas sHepreTuka

16

TexHOreHHbIE YIpO3bl
HCXOMAIINE OT
nestenpHocTH TOK, 1
CIOCOOBI X OTPaHUYEHUS

Bo3nelicTBue Ha KMMar U oroay

[TpoGnemsbl 3x010THH 1 0€30MACHOCTH TIPH MPOU3BOJICTBE
ANEKTPUYECKON U TETUIOBOM SHEpruu. [Ipu3HaKy TEXHOTEHHOTO
BIIUSIHUS Ha KIUMAT U nioroxy o0bekToB TOK. OcobeHHOCTD
Poccun B acniekte BO3AeHCTBUS HA OKPYIKAIOLIYIO CpENy.
DKOJOrH4ecKre MpoOieMbl dHEPreTukU. MecTo HeTpaauIIMOHHBIX
HMCTOYHUKOB B YJIOBIETBOPEHUU SHEPTreTUYECKHX MOTpeOHOCTEH
YeJioBeKa. XapaKkTepuCTUKU OCHOBHBIX  IPOMBIIIJICHHBIX
HMCTOYHUKOB BBIOPOCOB 3arps3HsAOmUX BemiecTB. (OCHOBHBIE
MOKa3aTe HOPMHUPOBAHMS KadecTBa OKPYXKArOIIEH Cpeabl |
BPEIHBIX  BEIIECTB  NPOMBIIUICHHBIX  BbIOpocax.  bamanc
BOJIOTIOTPEOJIEHUS W BOJOOTBEACHUS  IPOMIIPEATIPHUITHH.
OcHOBHbBIE KaYeCTBEHHBIE MOKA3aTeIH BOJbI OOOPOTHBIX CHUCTEM
BojocHaOkeHust. Pacder ymepba oxpyxkaromein cpene. Bomnoe
XO035IICTBO MIPOMITPEITPUATHH, 000poTHBIE CUCTEMBI
BOJIOCHA0XKEHUSI.

17

VYiepOsl okpy KaroIen
Cpelie ¥ aBapuu Ha
obbekTax TOK

HeratuBHble BO3JNEHCTBHA Ha OKPYXAIOLIyI0 Cpely Ha
sTanax A00BIYM U TPAHCTIOPTUPOBKU HEPTH.

[TpuunHbI aBapHii Ha ra30MPOBOAAX U CLOCOOBI UX
npeaoTBpameHus. [IpuanHel aBaprid Ha yrOJIbHBIX
[IaXTax U CHOCOOBI UX MPEJOTBPALCHHUS.

@akTOpBI HEraTUBHOTO BIUSHUS HA OKPYKAIOIIYIO Cpery
YCTAHOBOK/CHUCTEM TPOU3BOJACTBA U TPAHCIOPTHPOBKHU
31eKTpo3Hepruu. (OCHOBHBIE YIPO3bl, HCXOJSIIME OT
ADC.




JlekinoHHBIE 3aHATHSA TPOBOJATCA B (popMe JIEKIMH ¢ MCIOJIB30BAaHUEM JE€MOHCTPAILIMOHHBIX
CJIaliIOB, TpE3EHTAUUH M BUICOPOJIMKOB, TNPUMEHSAIOTCS HHPOPMALUOHHBIE TEXHOJIOTHH.
IIpoBoguTca  neMOHCTpauMs  KOHCTPYKIMH — 2JIEMEHTOB  cucTeM, cxeM. llepedens
JEMOHCTPUPYEMOIO0  MaTepuajlla M CaMM MarTepuanbl IIPEACTABICHBI B DOCax.
[IpemycmaTpuBaeTcsi CaMOCTOSITENIBHOE BBIIIOJIHEHHUE OTIENbHBIX WIIKOCTPALUN B Pa3gaTOYHOM
MaTrepuaiie.

5.4. IlpakTnyeckne (CEeMUHAPCKHE) 3aAHATHS

Ta6auua 5
No HaumeHoBaHue pa3/iesa
Coaep:xanue pasgena
n/n JUCUUIIIMHBI
[TpoGembr
3KOJIOIHYECKOii [Tpu3Haky TEXHOT€HHOTO BIMSHUS Ha KIIUMAT U [TOTOAY
1 | Ge3omacHocTH TIpU obnextos TOK. _
7100bIYE H TPAHCTIOPTE OcoOennoctb Poccun B acriekTe BO3IeHCTBUS HA
HedTH. OKpPYXaIoIIyI0 Cpeny.
DHepreTuka Ha OCHOBE HETPAAULIMOHHBIX
2 | I'eoTepmanbras SHEPrus | po3oGHOBISIEMBIX HCTOYHIUKOB SHEPTHIL
['eoTepmasbHbIE CTAHILIMY.
3 | Conneunas sueprerixa DHeprus CoJHIIA. COJ‘IHG‘IE-IBIG KOJUIEKTOPHI U OaTapewu.
IIpon3BOACTBO COJHEYHOU SHEPIUH.
Berposneprerudeckue Oueprus BeTpa. BerpoycTaHoBKkH.
4 | ycTaHOBKHU. DHeprus [TpousBonacTBo 3Hepruu BeTpa. JHeprus BosiH. [IpousBoacTBo
BOJIH OKeaHa SHEPrUU BOJIH.
TonnuBHbIE . o
BoznelicTBue  TOIJIMBHBIX 3JEKTPOCTAHIMM Ha OKPYKAIOLIYIO
S5 | ameKTpOCTaHIIUU B | hen
OKpYy2Karolas cpena pey-
ADC wu oxkpyxaromas . .
6 |cpema BoznelficTBue  aTOMHBIX ~ AJIEKTPOCTAHLUMNA Ha OKPY’KaIOLIYIO
cpeny.
DHepropecypcocoepexeH
7 | mexak Croco0 3aluThI CriocoObl  sHepro- u  pecypcocOepexeHus. BnusHue
OKpYKarolleu cpeibl OKPYKaromyro cpeay.

IIpakTnyeckue (J1aGopaTopHbIe) 3aHATHS TPOBOIATCA C HCIOJIH30BAaHMEM HEOOXOIUMBIX
TEXHUYECKUX U I/IH(l)OpMaHI/IOHHI)IX MaTCpHraJIOB: MOATOTOBJICHHBIC B BUIC Ta6J'II/II_[, l"pa(bI/IKOB,
CXeM, IPUHIHUIMHAIBHBIX TEXHOJIOTHYECKUX cXeM U T.A4. CTyJeHTaM nepeaaercs: Marepual Ha
AIIEKTPOHHOM HOcHUTene. MaTepuaibsl epealoTes CTyIeHTaM Ha Kadenpe uin B 6uliInoTeke B
3JIEKTPOHHOM BHJIe. Ha 1abopaTOpHBIX 3aHATUAX MaTepHalIbl MPEAOCTABISIOTCS METOJUUYECKUM
nocoOueM, B KOTOPOM H3JIOKEHBI TEOPETUYECKHE ACTEKTHl M3yd4aeMOW TEMBbI, MPEICTaBICHBI
cXeMa YyCTaHOBKM HeoOXxoauMmele rpaduku pacuetHsle (opmynbl. JlaboparopHas pabora
BBITIOJIHACTCA Ha CICHUAIM3UPOBAHHBIX CepTI/I(bI/IHI/IpOBaHHBIX CTCHAAX, a TaKXK€ Ha OCHOBEC
pa3paboTaHHOIN KOMITBIOTEPHOM MPOrpaMMbl B BUPTyalIbHOH (opMme.

6. CamocrosiTesibHasi padoTa Mo JUCUUIIMHE




CamocrosiTeabHasi paGOTa BKJIFOYACT MOATOTOBKY K IIPAKTHYCCKUM 3aHATUAM,

KOHTPOJIbHBIM paboTaM, BbINOJIHeHHE pacdeTHoro 3aganuss UTP, PI'P B nmucemenHoit ¢opme,
MOJTOTOBKY K 3a4eTy Wiu 3Kk3aMeHy. CaMmocTosTenbHash padoTa BBIMONHSICTCS TaKKE B BUIE
pedepara, [OKIana WIA NPE3EHTALUU CTYJECHTOM IO HHXXE [PEJICTABICHHBIM TEMaM.
BriocnenctBun CTyIEHTHI MPEACTABISIOT JJI 3alIUTHl CBOM PAaOOTHI, B MPOIIECCE OIECHUBAHUS
MPOUCXOIUT oOCykJIeHue padoThl, a Takke ONUIl Ompoc cryAeHTa. [Ipu 3TOM HCHOTHUTENb
MOJKET BBIOpATh TEMY U3 MPEAJIOKECHHON TeMaTUKU. B OTIENBHBIX CIydyasX TeMa MOXKET OBbITh
n30paHa CTyJIEHTOM BHE TEMaTHUECKOTO CIHcKa pedeparos.

[Tpu moaroroBke pedepara CTyAEHTY NMPEABAPUTEIBHO CIEAYeT 1Moxo0parh pa3inyHbIe

JUTEpaTypHbIe, TICPUOJUUECKUE, HOPMATHBHBIE | JIPyrH€ HWCTOYHUKH W MaTepHUabI,
CUCTEeMATHU3UPYs ¥ 0000II1ast TPH 3TOM HYKHYIO0 HH(OPMAIIUIO IO TeME.

CamocrtosiTeibHast padoTa BKJIIOYAeT MOATOTOBKY K TecTaM M KOHTPOJIBHBIM paboTawm,
MOATOTOBKY K 3a4€Ty M 9K3aMEHY.

OI_IeHKa 3a OCBOCHHC OHWCHUILUIMHBI, OIPCACIIACTCA KaK CPCIAHCC apI/I(l)MeTI/I‘IGCKOC OLICHOK
OTBCTOB Ha BOIIPOCHI ouiera Ha OK3aMCHC, BKJIIOYasd pCUICHUEC 3aJa4u.

6.1 BOl'lpOCbI AJIA CAMOCTOATECIBHOIO H3YYCHUA

TeMBI AJI CAMOCTOSATEIBLHOIO H3yYCHUSA

[Tpo6iems! 100bI4M U TpaHcnopTa HeGTH. Pa3BenouHoe OypeHue u mpodiieMbl 00yCTpOHCTBA
MectopokaeHus. [Ipo0aeMbl SKkcIuTyaTanuu MecTopoxaeHui. [IpobyieMpl OMyTHOTO rasa.

TankepHble nepeBo3Ku chipoil HedTH U HedTenpoaykToB. [Ipobrembl mepepaboTKH ChIPOH
He()TH, 3arpsI3HEHNE TPYHTOBBIX BOJ.

[IpoGmemMbl  SKCIUTyaTallMd  MECTOPOXKACHHS. Y THIM3alMs IOTEHIMAIBHOW SHEpPIruu
MaruCTpajJbHOIro IMIpUPOJHOIO TIas3a Ha TIa30pasgaTOYHbIX W Ta30pacClpeaACIMTCIbHBIX
craHimax. IIpoOiemMbl HSKONOrHMYECKOH 0€30macHOCTH TpH A00blYe W TPaHCIIOpPTE
HPUPOJTHOTO rasa.

[Tpobnemsr 1o0buM U TpaHcmoprta yris. IIpobGremsl skonornyeckoit 06e30macHOCTH MpU
J00bIu€e ¥ TPAHCHOPTE YIJIS.

[TpoOaeMbl 9K0JIOTHUECKOM 0€30IMaCHOCTH MTPH I00BIUE U TPAHCIIOPTE TOPIOYUX CIIAHIIEB.

OCHOBHBIC IMPpEUMyLICCTBa TepMo;mepHoﬁ 9HCPI'CTUKH.

~N oo b~

Nmeronuecst BO3SMOXHOCTU U 3QPEKTUBHOCTb NpuMeHeHus. [IpuirBHas sHeprus.
Hmeromuecst BO3MOKHOCTHU M 3¢ (hEeKTUBHOCTh PUMEHeHUs1. buoTomnuao. Otxoppl.

[TonzemHble TepMaIbHBIE BOJBL. 3amachl U pacnpoCcTpaHEHHE TepMaibHbIX BoJ. COCTOsHME
reoTepMalIbHOM 3HEpreTuku B Poccuu.

PabGora moBepxHOCTM mpu JelcTBUM Ha Hee cuibl BeTpa. Paborta BeTpoBoro koieca
KPBUIbYATOrO BETPOABUTATEISL.
BerpoanekTpocraniun. BeTpoycTaHOBKH.
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[TpeoOpa3zoBaHue TEMIIOBOM YHEPTUU OKeaHa. Pecypcel TernoBoii sHepruu okeana. Cxema
OTOC, paboTaromieit Mo 3aMKHYTOMY ITUKJTY.

11

OCHOBHBIC TEIUIOTEXHUYCCKHE XapPaKTCPUCTHKU OPraHUYCCKOTO TOIJIMBA. CocTaB TOILIHBA.
FopquHe n OaJlJIacTHEIC COCTaBJIAIOIIME TOIIJIMBA.

12

XapaKTepI/ICTI/IKI/I OCHOBHBIX MPOMBIIIJICHHBIX HWCTOYHUKOB BI)I6p000B 3arpA3HAOIINX
BCIICCTB. OcHOBHBIE TTOKa3aTeIN HOPMHPOBAHUSA Ka4C€CTBA oxpyxcaromeﬁ Cpeabl U BpCAHBIX
BCIICCT B MPOMBIIIJICHHBIX BI)I6pOC3X

6.2 Tembl pedpepaToB:

1.

| Tume! sHepropecypcoB. Bo3MOXKHOCTH HCIIOTB30BaHHS PA3IHYHBIX THIIOB SHEPTOPECYPCOB.




[Tporuo3sl pacroiaraeéMblX 3aMacoB U UX HCUEpIAHUSI.

Pa3Benounoe Oypenue u mpobaeMbl 00yCTpOWCTBAa MECTOPOXKICHHUSI.

[TpoGieMbl 3KOJI0THYECKON O€30MacCHOCTH MPU A00bIYE U TPAHCIIOPTE HEDTH.

Br160p Tpacc uist MarucTpaIbHBIX HEPTEIPOBOIOB.

TankepHbIe IEPEBO3KH ChIpOil HeTH U HEPTEIPOLYKTOB.

[TpoGuiembl nepepabOTKH ChIpoi HEPTH, 3arpsi3HEHUE TPYHTOBBIX BO/I.

[Tporuo3ssl pacrosiaraéMblX 3alacoB U UX UCUEpIAHUSI.

© 0 NS 0w N

[TpoGuieMbl 10ObIYM U TPAHCIIOPTA Ta3a

10. | IlpoGiemMbl SKCILTYaTallid MECTOPOXKACHUSI.

11. | YTunuzanus noTeHUruaibHOW SHEPTUH MAarucTpaIbHOro MPUPOTHOTO Ta3a Ha ra30pa3JaTOYHBIX
U ra30pacripeieINTEIbHbIX CTAHIUSIX.

12. | Veonw. IIporHo3sl pacnosnaraeMbiX 3aaCOB U UX HCYEPIIAHUS.

13. | IIpoGnembl qOOBIYM ¥ TPAHCIIOPTA YIJIA.

14. | IIpoGreMbl IKOJIOTUIECKON 0€30MaCHOCTH MPHU JOOBIYE U TPAHCIIOPTE YTJIsl.

15. | IIpoGnembl 1OOBIYM M TPAHCIIOPTA TOPIOYHX CIAHIIEB.

16. | I[IpoGieMbl 3KOJIOTHIECKOM 0€30MaCHOCTH MPH JOOBIYE U TPAHCIIOPTE TOPIOYHX CJIAHIICB.

17. | Aoeprnoe monauso. IIporuo3sl pacmoyiaraeéMbIX 3aMacoB U UX UCUEPIaHHUsI.

18. | [IpoGieMbl MPOM3BOACTBA U TPAHCIIOPTA SIACPHOTO TOTUIHBA.

19. | [IpoGneMbl 3KOJIOTUYECKOW O€30MacHOCTH TpPH IPOU3BOJICTBE U TPAHCIOPTE SACPHOTO
TOILIIMBA.

20. | OcHOBHBIC IPEUMYIIECTBA TEPMOSACPHON YHEPTETUKU

21. | Tumnbl TepMOSIEPHBIX PEAKTOPOB.

22. | IlpobaeMbl ynpaBisieMOTo TEPMOSIEPHOTO CHHTE3A.

23. | IIpoGnemsl yepskaHus I1a3Mbl B TEPMOSICPHOM PEaKTOPE.

24. | TpaguIMOHHBIC U HETPAUIIMOHHBIC HCTOYHUKH YHEPTHH.

25. | 3amacel U IMHAMUKa MOTPeOIeHUsl YHEPrOpeCypCoB, monuTuka Poccuu B obnactu
HETPAIUIIMOHHBIX M BO30OHOBIISIEMBIX HCTOYHHUKOB SHEPTHH.

26. | OcHOBHBIEC O0BEKTHI HETPAIUIIMOHHOM dHepreTukn Poccun. ConHeyHas dHEpPTUs

27. | Conneunas sHeprusi. O6b6EMbI U 3P PEKTUBHOCTh NPUMEHEHHUS.

28. | I'eorepmanbHas sHeprus. Pacnipenenenue, 00bEMBbI 1 9 (HEKTHBHOCTh PUMEHEHUSI.

29. | IlpunuBHag sHeprus. Mmeromrecs BO3MOXHOCTH U 3PPEKTUBHOCTh MPUMEHEHHMSI.

30. | Uctoynuku reorepmanbHoro Temia. [lo13eMHbie TepMaTbHbIE BOIBL.

31. | IIpsiMoe ncnosb30BaHKUE re0TePMaIbHON SHEPTHH.

32. | 'eoTepmaiibHbIe 3JEKTPOCTAHIIMH C OMHAPHBIM LIUKJIOM.

33. | KoHCTpYKIHS 1 MaTEPHAITbI COJTHEUHBIX YJICMEHTOB.

34. | DHepreTrueckuii 0ajlaHC TEIJIOBOTO AaKKYMYJISITOPA

35. | Knaccudukanus 1 OCHOBHBIE 3JIEMEHTHI TeITHOCHCTEM.

36. | Konnenrpupyroume reauonprueMHuku. [I10ckue coHeuHble KOIIEKTOPbI.

37. | TemmoBOe aKKyMYyJIMPOBAaHUE YHEPTHH.

38. | Knaccudukanus akkyMyJIsiTOpPOB TeTIa.

39. | Cucrembl akKyMyIupoBaHus. TemIoBoe aKKyMyJIHMPOBaHUE I COTHEYHOTO 000rpeBa 1
OXJIQXKJIEHUS TTOMEICHHUN.

40. | IIpoucxosxaeHue BeTpa U BeTpoBble 30HbI Poccun. TuIlbl BETPOIHEPTreTHUECKUX YCTaHOBOK.

41. | PaboTa mOBEpXHOCTH NPH JIHCTBUU HA HEE CHJIBI BETPA.

42. | PaboTa BeTpOBOIro Kojeca KpbuIb4aToro BETPOABUIaTEes.
Berpooanektpocranin. BeTpoycTaHOBKH.

43. | O6ume cBefieHUs 00 MCIIOJIb30BAaHUM YHEPTUU TPUIIMBOB.

44. | MouIHOCTh NMPWJIMBHBIX TEYCHUH M MPUIMBHOTO IOBEMA BOJIBI

45. | IIpssimoe mpeoOpa3zoBaHre TEMIOBOM YHEPTHH.

46. | Mcnonp3oBaHue mepenaja Temmneparyp okean-armocgepa. I1

47. | DHepreTHKa Ha HETPAIUIIMOHHBIX BUIAX TOILIMBA.

48. | 3oubl a3 dexTrBHOrO NpuMeHenus. [Ipobiemsl c6opa U CENeKIHH.




49.

[TapoTypOHHHbIE [TUKIIBI.

50. | I'a3oTypOMHHBIE LIUKJIBL.

51. | [laporazoBbl€ ITUKIIBI.

52. | bunapubie nukibl. MI'J] ITUKIIBL

53. | Lukusl 1 KOHCTpYKTUBHBIE cXeMbl ADC.

54. | I1apoBbie TypOHMHBI HA BJIQKHOM I1ape.

55. | I'a30BBIC TYpOUHBI.

56. | Kommpeccopsl.

57. | Hacocsl.

58. | [laporenepaTopsl.

59. | ITapoBble TypOMHBI HAa BIaKHOM Hape.

60. | I'azoBeIe TypOuHBL. Kommpeccopsl. Hacocsl. [laporeneparopsi.

61. | BogHOo-XUMHUYECKHE PEKUMBI.

62. | KoH/leHCallMOHHBIE YCTaHOBKH.

63. | Ternn00OMEHHUKH.

64. | 3anopnas anmapatypa. TpyOompoBOIbI.

65. | OOmras knaccuduKalys OpraHu4eckoro TOIMIMBA.

66. | OcHOBHBIE TEIUIOTEXHUYECKUE XaPAKTEPUCTUKHI OPraHUYE€CKOr0 TOILIUBA.

67. | CocraB TormmnBa. I'oproune u 0auIacTHBIC COCTABIISIONINE TOTUIMBA.

68. | Terora cropanus TOIIMBA. XapaKTEPUCTUKH 30JIbI

69. | Dkonornyeckne NpoodIEMbl SHEPTETUKH.

70. | MecTto HETpagWIIMOHHBIX HMCTOYHHUKOB B YAOBIETBOPEHUH HHEPTrEeTUUYECKHX IMOTpeOHOCTEN
YeJI0BeKa.

71. | XapakTepHCTUKH OCHOBHBIX MMPOMBIIIIEHHBIX HCTOYHUKOB BHIOPOCOB 3arpsI3HAIONINX BEIIECTB.

72. | OcHOBHBIE MTOKA3aTeIN HOPMUPOBAHHS KAUeCTBA OKPYKAIOIICH Cpeibl U BPEAHBIX BEIECT B
MIPOMBINUICHHBIX BHIOPOCAX.

73. | bananc BojonotpebaeHs M BOJOOTBEACHHSI POMIIPEATNPUSITUH.

74. | OcHOBHBIE KaYECTBEHHBIE TTOKA3aTENIM BOJbI OOOPOTHBIX CUCTEM BOJOCHAOKEHUSI.

75. | Pacuer ymiep6a okpy>karomiei cpese.

76. | BomHoe X035HCTBO MPOMITPEANIPUSTHI, 00OPOTHBIC CUCTEMBI BOJIOCHAOKEHUSI.

77. | CymHOCTh XMMHUYECKHUX METOJOB OUHUCTKH CTOYHBIX BOJI.

78. | PearenTsl, NICIOIB3yEeMBIC JIJIsI OKUCIIUTEIBHBIX H BOCCTAHOBUTEIHHBIX METOJIOB OUHCTKH
6.2 YueOHO - MeTOaMUYECKOE O0ecrieYeH e I CAMOCTOATEeIbHOH padoThI

1. AnpTepHaTUBHas YHEpreTHKa Kak (hakTop MOJAEPHU3AIUU POCCUICKON YKOHOMUKH. TeHAeHIINN

U MEePCIEKTUBHI [ DIEKTPOHHBIN pecypc]: cOopHUK HayuHbIX TpyAoB/ bopucos B.H., bynanos
N.A., Bnagumuposa 1.JI., I'ypres B.B., Jimutpues A.H. [u 1p.].— DneKTpOH. TEKCTOBBIE
nanHble.— M.: Hayunslit koHcynbTanT, 2016.— 212 ¢.— Pexxum nocryna:
http://www.iprbookshop.ru/75112.html.— 5BC «IPRbooks»

J>unen Eprun B nouckax sHeprun [OneKTpoHHBIN pecypc|: pecypCHbIE BONHBI, HOBBIE
TEXHOJIOTUH U Oyxay1iee sHepreTuky/ [[puuen Eprus— DnekTpoH. TeKCTOBbIe JaHHBIe.— M.:
AnprimHa [Tabmumep, 2016.— 712 ¢.— Pexum noctyma:
http://www.iprbookshop.ru/42039.html.— 5BC «IPRbooks»

Cunoposud B. MupoBas sHepreTrueckast peBoJIIoLUs [ DIEKTPOHHBIN pecypc]: Kak
BO300HOBJIsIEMble UCTOYHUKHU SHEPIHH U3MEHAT Hail Mup/ Cugoposud B.— DnekTpoH.
TEKCTOBBIC NaHHBIe.— M.: AnbniuHa [Tabmwmep, 2016.— 208 c.— Pexum moctyma:
http://www.iprbookshop.ru/43701.html.— 5BC «IPRbooks»




Kmumos I'.M. Herpaguiimonssie 1 BO30OHOBIISIEMbIE HICTOYHUKHU YHEPTUU JJIS TTOTYUEHUS
TEIUIOTHI B CUCTEMAaX TEIUIOCHA0KEHUs (Ta30TUIpaThl €CTECTBEHHOTO rasa) [DNeKTpOHHBIN
pecypc]: yaeoHo-meToauueckoe nocooue/ Kimmmon I'.M., Knumor A.M.— DnekTpoH.
TekcToBble JanHble.— Huxkauit HoBropoa: Hukeropoackuii rocy1apcTBEHHBIN
aApXUTEKTYypHO-CTpoHuTeNbHbIN yHUBEepcuTeT, DbC ACB, 2016.— 29 c.— Pexum nocrymna:
http://www.iprbookshop.ru/80911.html.— 3BC «IPRbooks»

HunukoB A.E. Teopust 1 npakTuka IPUMEHEHUSI BO30OHOBIISIEMbIX HCTOYHUKOB SHEPTUH.
Cucrema KOMIETEHTHOCTHO-OPUEHTUPOBAHHBIX 3aJaHUM [ DJIEKTPOHHBIN pecypc]: yueOHo-
MeToaudeckoe mocooue/ JuankoB A.E.— DnekTpoH. TekcToBbie nanubie.— CII0.:
VYuusepcurer UTMO, 2016.— 55 ¢.— Pexum nocryna:
http://www.iprbookshop.ru/68175.html.— 3B5C «IPRbooks»

[Tomens O.C. Bo3o0OHOBIsIEMast SJHEPTETHKA B COBPEMEHHOM MHUpPE [ DIIEKTPOHHBIN pecypc]:
yaeoHoe mocobue/ [Tonens O.C., @optoB B.E.— DnekTpoH. TeKCTOBBIE JaHHBIC.— M.:
Uznatenbckuii nom MOU, 2015.— 450 c.— Pexum noctymna:
http://www.iprbookshop.ru/57009.html.— 5BC «IPRbooks»

['epmanoBuu B. AnbTepHaTHBHBIE HCTOYHUKHU SHEPIUU U dHEprocoepexenue. [Ipakruyeckue
KOHCTPYKILHUH IO UCIIOJIb30BAHUIO SHEPTUH BETPA, COJIHIIA, BOJBI, 3eMJIU, OMOMaCChI
[DnexTponnslii pecypc]/ ['epmanoBuu B., Typuinn A.— DJIeKTpOH. TEKCTOBbIE JaHHbIC.—
CII6.: Hayka u Texnuka, 2014.— 320 ¢c.— Pexum pocrymna:
http://www.iprbookshop.ru/28775.html.— 5BC «IPRbooks»

7. OnleHOYHBbIE CpeCTBA

7.1. Boupochl K NepBOil PYOE;KHOM ATTECTAIIMNA

1. | Tunet sHepropecypcoB. Bo03MOXHOCTM  HCHOJB30BAaHUS  Pa3IUYHBIX  THUIIOB
OHEPropeCypCoB.

ITporHo3sl pacnojaraeMbIx 3aacoB U UX HCUEpPHaHUS.

[Tpo6aembl 10OBIYM U TpaHCTIOPTA HEDTH.

Pa3BenouHoe OypeHue u npobieMbl 00yCTpOICTBa MECTOPOXKICHUS.

ITpo6nembl KCIUTyaTalu HEPTSIHBIX MECTOPOXKICHUI.

[Tpo6embl 3K0JI0rMYECKON O€30MaCHOCTH MPHU J0ObIYE U TPAHCIIOPTE HEPTH.

Br16op Tpacc ist MarucTpanbHbIX HE(TEPOBOOB.
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HanéxHocts He(dTEenpoBOJOB, TUAarHOCTHKA COCTOSIHUI TpyOOIpPOBOJOB, MPOOIEMbI
yTEUeK.

9. | TaHkepHbIe IEPEeBO3KH ChIpoil HEPTH U HEPTEIPOTYKTOB.

10. | IlpoGiemsl mepepabOTKH ChIpOW HeTH, 3arpsi3HEHHE TPYHTOBBIX BOJI.

11. HpOI‘HO3LI pacnojiaracMbix 3a11aCOB ra3a ¥ BO3MOKHOCTH UX UCYHCPITAHH.

12. | TparcropTHpOBaHHE Ta3a MO Ta30IIPOBOJIAM, CTPYKTYpa ra3omnpoBoIOB

13. | IlpoGiembl 1oOBIYM U TPAHCIIOPTA Ta3a

14. | Pa3zBegouHoe OypeHue U npodsieMbl 00yCTPOICTBA Ia30BbIX MECTOPOKICHUH.

15. | ITpoGnembl SKCIUTYaTaIllid MECTOPOKICHUSI.

16. VTunmzanus OOTEHLIHAIbHOM OQHCPIrur MAruCTpajbHOTO MPHUPOJAHOI0 TIa3a Ha
ra30pasgaTOvYHbIX U ra30pacnpCaAcIMTCIbHBIX CTAHIUAX.




17. | IIpoGnemMbl SKOJOTUYECKOW O€30MacHOCTH MpU J0OBIYE W TPAHCIIOPTE MPHUPOIHOTO
rasa.

18. Yeons. HpOFHO3BI pacrojiaracMhbIX 3ar1aCoB U UX UCUCPITaHM .

19. | ITIpo6nemsl 106bIYM U TPAHCIIOPTA YIIIAL.

20. | ITpobaembl 9KOIOTHYECKOH 0€30MaCHOCTH NPpH 100bIYE U TPAHCIIOPTE YIIIS.

21. Fopioque CJlaHybl. HpOFHO3BI pacrojara€MhbIx 3ar1aCoB U UX UCUECPITaHH.

22. | TIpo6aeMbl 1OOBIYM U TPAHCIIOPTA FOPIOYMX CIIAHIIEB.

23. | IIpobnembl SKOMIOTHYECKOH O€30MacHOCTH TpU J0OBYE M TPAHCIOPTE TOPIOYHX
CIIQHIICB.

24. | TIpo6neMbl IPOM3BOACTBA U TPAHCIIOPTA AEPHOTO TOILIUBA.

25. | IIpobaembl 3KOIOrHYeCcKOr Oe30MacHOCTH MPH MPOU3BOACTBE U TPAHCIIOPTE SICPHOTO
TOILIIMBA.

26. | OcHOBHBIC IPEUMYIIECTBA TEPMOSACPHON YPHEPTETHKU

27. | Tumbl TepMOSJIEPHBIX PEAKTOPOB.

28. | Ilpobaembl ynpaBiIsieMOTo TEPMOSIEPHOTO CHHTE3A.

29. | IIpobnemsl yiep:kaHus TUIa3Mbl B TEPMOSITICPHOM PEaKTOpe.

30. | ITpoGaembl TEMJIOOTBOA B TEPMOSIEPHBIX PEAKTOPAX.

31. | TpaguMOHHBIC U HETPAJAUIIMOHHBIC UCTOYHUKH YHEPTHH.

32. | 3anacel U IMHAMUKa MOTPEOIIeHUsI YHEPropecypcoB, monutuka Poccun B obnactu
HETPAJAUIIMOHHBIX ¥ BO30OHOBJISIEMbIX HCTOYHUKOB SHEPTHH.

33. | OcHOBHBIE 00BEKTHI HETPAAUIIMOHHOM YHepreTHKU Poccuu. ConHevyHasi SJHeprust

34. | Conneunas sueprusi. O0b6EMbI 1 3P PEKTUBHOCTD TPUMEHEHHUSI.

35. | I'eorepmanbHas sHeprus. Pacnipenenenue, 00bEMbI 1 9 (HEKTUBHOCTH MPUMEHEHHUSI.

36. | Berposas sneprus. Pacupenenenue u 3¢pheKTHBHOCTh TPUMEHEHUS.

37. | Bonnosas sHeprus. Mimeronmecst BO3MOKHOCTH U 3 (HEKTUBHOCTh IPHUMEHEHHSL.

38. | IlpunuBHas sHeprus. Mimeronyecss BO3MOXKHOCTU M 3P PEeKTUBHOCT MPUMEHEHHUS.

39. | Mcrounuku reorepmMaibHOro Termia. [loa3emHubie TepMaIbHbIE BOIBI.

40. | 3amacsl U pacpocTpaHeHHE TePMaNbHBIX BoJ. COCTOsSHUE Te0TepMaIbHONU YHEPTETHKU
B PO.

41. | TennocHaGxeHHE BBICOKOTEMIIEPATYPHOI CUIIBHO MUHEPATIM30BaHHON TePMaJIbHOM
BOJIOMN.

42. | TermocHaOKeHHE HU3KOTEMIIEPATYPHOH MaJIOMUHEPAITH30BaHHON TEPMaIbHOW BOJIOM.

43. HpHMOG HCIIOJIb30BAHHC FCOTepMaHBHOﬁ OHCPIHH. FeOTepMaJIBHBIe QJICKTPOCTAHIIUHA

IIpumepHbIii OUJIeT K NepBOi PVOEKHOH aTTeCTAIINHU

T'PO3HEHCKHIA TOCYJAPCTBEHHBIA HEGTSIHOM TEXHUYECKUIA YHUBEPCUTET
NMEHM AKAJTEMHUKA M.JI. MUJLJIMOHIIAKOBA

KADE/IPA "TEIVIOTEXHUKA U T'H/IPAB/IUKA"

JucuunnuHa «AJbTEpHATHBHAS YHEPTrEeTHKa»

['pynna BTOK-21

Kaprouka Ne 1

1. Pa3BenouHoe 6ypenue u npobaeMbl 00yCTpoHCTBAa MECTOPOKICHHUS.

2. OCHOBHBIE MMpEUMynIcCTBa TCpMOSII[CpHOf/'I OHCPI'CTUKHU

3. TeorepmainpHas sHeprus. Pacnpenenenue, 00bEMbI 1 3((hEKTUBHOCTh MPUMEHEHUSI.

3aB. kadeapoii «T u I'y, noneHt P.A-B. Typuyes




7.2. Bompochbl KO BTOPOl PYOE:KHOM AaTTEeCTAIIMNA

1. | IHTeHCHBHOCTH COJIHEUYHOTO U3IYUYCHHUS

2. | KOHCTPYKIMS M MATEpPUAJIbl COJTHEYHBIX JJIEMEHTOB.

3. | BosnbT-amnepHas XapaKTepUCTHKA COTHEYHOTO DJIEMEHTA

4. | ®orosnexTpuyeckue cBOWCTBA P—N HEPEXOa.

5. | Knaccu(uKanus 1 OCHOBHBIE 3]IEMEHTHI TeIHOCHCTEM.

6. | Konnentpupyromue reauonpueMHuKy. [I10CKHe COTHEUHbIE KOIIEKTOPHL.

7. | DHepreTuyeckuii GanaHc TEMIOBOr0 aKKyMyJIsATOpa

8. | TennoBoe akKyMyJIMpOBaHUE SHEPTUU.

9. | Knaccudukaiusi akKkyMyJISTOPOB TEILIA.

10. | Knaccuduxanys akkyMyJIsSTopoB TeIwia.

11. | [Ipoucxoxaenue BeTpa U BeTpoBble 30HBI Poccuu. TUIBI BETpPOIHEPreTUUECKUX
YCTaHOBOK.

12. | Knaccudukanus BETpOIBUTATEICH 110 TPUHIUITY PAOOTHI.

13. | PaGoTa noBepXHOCTH MpH JICHCTBUU HA HEE CUJIbI BETpa.

14. | PabGoTta BEeTpOBOTO KOJIECa KPhUIbYATOTO BETPOIBUTATEIIS.
BerpoanekTpocranimn. BeTpoycTaHOBKH.

15. | baynanc Bo30OHOBIsIEMO#i sHEprun okeaHa. OCHOBBI MPeoOpa3oBaHMsI YHEPTUU BOJIH.

16. | O6mue cenenus 06 UCTIONB30BAHUU YHEPIUM PUIUBOB.

17. | MomnocTs NpUIMBHBIX T€YEHMIT ¥ IPHIMBHOTO TOIBEMA BOJIbI

18. | Mcnonp30BaHNe YHEPTHU IPUIMBOB M MOPCKUX TECUCHHH.

19. | Pecypchl TennoBoii sHEprun okeaHa.

20. | Cxema OTDC, paboraroleii Mo 3aMKHYTOMY LIHKITY.

21. | Ucnonw30BaHue mepemnaaa TeMiepaTyp okeaH-aTMocdepa.

22. | Ilpsmoe mpeoOpa3oBaHue TEIUIOBOW YHEPTHH.

23. | DHepreTHka Ha HETPAIUIIMOHHBIX BUIAX TOILIMBA.

24. | Ulena, oTx0bl JieconepepaboTKH, TOpd. Y CIOBHS HCIIOIb30BAaHMSL, TPOOJIEMBI, OTBIT
NpUMEHEHHS B KaYeCTBE TOTINBA

25 | Panc, 6uosTanos, OMou3elb U JIp. — IpobiemMbl cOopa U MPUMEHEHHUS.

26 | 3onbl 2 dexTuBHOTO NMprMeHeHus. [Ipobiembl cOopa U CeleKInH.

27 | IlepepaboTka Macen, CXKMraHHue TOKCUYHBIX OTXOJIOB.

28 | BropuyHbIe YHEPTOPECYPCHI pa3HOTO MOTEHITHATIA.

29 | IlpomsblienHslie ctoku. Mcnonb3oBanue OMO-CTOKOB.

30 | Okonoruyeckue NpodIeMbl SHEPTETUKH.

31. | MecTo HeTpaANIIMOHHBIX HICTOYHUKOB B YIOBJIETBOPEHHH YHEPTETHIECKUX
noTpeOHOCTEH yenoBeka.

32. | XapaKTepUCTHKU OCHOBHBIX MPOMBINUIEHHBIX HCTOYHUKOB BEIOPOCOB 3arpsI3HSFONINX
BEIIIECTB.

33. | OcHOBHBIE TIOKA3aTEIH HOPMHUPOBAHHUS Ka4eCTBA OKPYIKAIOIIEH CPEIbI U BPETHBIX

BCIICCT B IMPOMBIIIJICHHBIX BBI6p008.X.

IIpuMepHBINi OHJIET KO BTOPOH PYOEKHOH AaTTECTALMU

T'PO3HEHCKHUM I'OCYJIAPCTBEHHBI HE®TSAHOM TEXHUYECKUA YHUBEPCUTET
HUMEHU AKAJIEMUKA M.J1. MWIVIMOHIIUKOBA

KA®E/IPA "TEIUVIOTEXHUKA H ITH/IPABJIUKA"




Jucuuninuza «ANIBTEpHATUBHAS YHEPTETHKA

['pynma BTOK-21

Kaprouka Ne 1

1. Kpynneiinme ['DC B Mupe u Poccun.

2. OcHOBHbIE IPEUMYILIECTBA TEPMOSACPHOM SHEPTETUKU

3. Conneunas 3aeprusi. KouieKTopsl U COTHEUHbIC OaTapeu.

3aB. kadenpoii «T u I'», noneHT P.A-B. TypnyeB

7.3. Bonpochl K 3K3aMeHY 110 JUCHMILINHE KAJbTEPHATHUBHAS JHEPreTHKa»

Konx
KOMIIETEHIIUN

1. | Tunsr »HepropecypcoB. B0O3MOXHOCTHM HCHOJB30BaHUS pPa3IMYHBIX
TUIIOB 3HepropecypcoB. IIporHossl pacnosnaraeMmsix 3amacoB M HX
HCYEpIaHusl.

YK-1

2. | IIpobnembl 100bIuM ¥ TpaHCHopTa HedrTH. PasBenouHoe GypeHue u
pobseMbl 00ycTporicTBa MecTOpokaeHHs. [IpoOiieMbl SKCIUTyaTanuu
He(TSHBIX MECTOPOKICHU.

3. | [Ipo6meMsl IKONOTHYECKOH 6E301acHOCTH IIPH J00BIYE U TPAHCIIOPTE
HedTH. Be160p Tpacc s MarucTpaibHBIX HE()TEIPOBOIOB.

4. | HapéxuocTh He(TepoBOIOB, IUarHocTHKa COCTOSIHUH
TpyOONpOBOAOB, MPOOIEMbl yTeueK. TaHKepHbIE MEPEBO3KH ChIPOl
He(TH U HEPTENPOTYKTOB.

YK-1

5. | IIpo6iembl epepaboOTKU ChIPO He(TH, 3arps3HEHHE TPYHTOBHIX BOJI.

6. | Ilpornossl pacrmonmaraeMbIX 3amacoB ra3a M BO3MOMKHOCTH HX
ucuepnanus. TpaHCIOPTHPOBAaHKE ra3a M0 ra3oNnpoBOAaM, CTPYKTypa
ra3onpoBo1oB. [Ipo6iemsbl 10OBIYN M TpaHCTIOPTA T'a3a

7. | PasBemouHoe OypeHue u 1pobieMbl 00YCTpOIiCTBA  Ia3oBBIX
MecTopokieHuH. [Ipo6iieMbl 3KCIuTyaTaliii MECTOPOKICHHUSI.

8. | YTunuzanus moTeHIMANbHON PHEPrHH MAaruCTPalibHOTO MPHPOIHOTO
ra3a Ha ra3opa3aTOYHbIX U Ta30pacHpeiesIUTENIbHbIX CTaHUHUAX.
[TpoGnembl HKONMOTHYECKON 0€30MacHOCTH MPH JA00BIYE M TPAHCIIOPTE
MIPUPOJHOTO ra3a.

YK-1

9. | Veons. ITlIporHo3sl pacronaraeMbIx 3alacoB W WX HCUEPIAHMUS.
[Tpobnembr 1oObIaM U TpaHcmopTa yris. [IpoGiaemMbl KOIOTrHYIECKOM
0€30MacHOCTH MPH J100bIYE U TPAHCIIOPTE YIJISL.

10. | I'oprouue cnanywi. TIpOTHO3BI pacroiaraeMbIX 3alacoB W HX
ucuyepnanus. [IpobneMbl HOOBIYM W TpPaHCIOpPTa TOPIOYMX CIIAHIIEB.
[TpobnemMbl sKOTOTHYECKONW O€30TaCHOCTH TIPH JO0OBIYe U TPAHCIIOPTE
TOPIOYMX CIIAHIIEB.

11. | [Ipo6embl MPOU3BOJACTBA U TPAHCIIOPTA SIIEPHOTO TOTIIIMBA.
[Ipo6nemsbl 3k00TNYECcKOi 6€30MaCHOCTH MPHU MPOU3BOACTBE U
TPAHCIOPTE SJEPHOTO TOILIMBA.

YK-1

12. | OcHOBHBIE TPEUMYIIIECTBA TEPMOSICPHON YHEPTETUKU. THIIBI
TEPMOSIICPHBIX PEAKTOPOB.




13.

[TpobaeMsbl yripaBisieMoro TepMosiiepHOTO cuHTe3a. [Ipodiemsl
yAep KaHU IJ1a3Mbl B TEPMOsIZIEpHOM peaktope. [IpoOiembr
TEIUIOOTBOJIA B TEPMOSICPHBIX PEAKTOPAX.

14.

TpanuuMoHHbIE M HETPATUIIMOHHBIE MCTOYHHKW HHEPruu. 3amachbl U
TUHAMHKa NOTpeOJIeHUsI SHEpropecypcoB, nouutuka Poccuu B obnactu
HETPATUIIMOHHBIX U BO30OHOBIISIEMBIX HCTOYHHUKOB YHEPTHH.

YK-1

15.

OcHoBHBIE 0O0BEKTHI HETPAAUIIMOHHON dHEpreTuku Poccuu. ConHeunas
sHeprus. O0bEMbI 1 3 (HEKTUBHOCTh MPUMEHEHHUSL.

16.

I'eotepmanbHas sueprus. Pacnpenenenue, 00bEMbI U 3G (HEKTUBHOCTH
MIPUMEHECHHUSI.

17.

Bertposas sueprus. Pacnpenenenue u 53 peKTUBHOCTh IPUMEHEHHUS.
[Ipoucxoxnenue BeTpa u BeTpoBble 30HbI Poccun. Tunbl
BETPOIHEPreTHUecKuX ycraHoBok. Kitaccudukanus Berpoasurareneit
0 MPUHIHIY paboThl. PaboTa MoBEepXHOCTH MIPH JCHCTBUU HA HEe
cuwibl BeTpa. Berposnekrpoctanuuu. BeTrpoycTaHOBKH.

18.

BonnoBast sHeprus. meronuecst BO3MOKHOCTH U 3PHEKTUBHOCTD
npuMeHeHust. bananc Bo300HOBIsIEMOi aHeprun okeaHa. OCHOBBI
npeoOpa3oBaHus 3HepruM BosiH. OO1IMe cBeieHus 00 UCIOIb30BaHUN
OHCPI'MH IMPHUIIMBOB.

YK-1

19.

[TpunusHas sHeprus. Vimeromumecs: BO3MOXHOCTH U 3P PEKTUBHOCTD
IMPUMCHCHUS. MOHIHOCTI) IMPUIIMBHBIX TECUCHHUHN N IMPUIIMBHOI'O ITOABEMA
BOJIBL. Mcnonb30BaHKe SHEPT UM IPUIMBOB U MOPCKUX TCUCHHH.
Pecypcel TernoBoii sHeprun okeana. Cxema OTOC, paboTaromeii mo
3aMKHYTOMY IIMKITy. Mcrionp3oBaHme nepenaaa TeMneparyp OKeaH-
aTMocdepa.

20.

Hcrounuku reorepmanpHoro reria. [lon3zemMusie TepManbHble BOIBI.
3amnacsl ¥ paclpoCTpaHEeHUe TepMaNbHbIX BoJ. COCTOsSIHUE
reoTepMaibHOM SHEpreTuku B PO.

21.

TennocHa0xeHre BHICOKOTEMIIEPATYPHOM CHIIBHO MUHEPAIU30BaHHON
TepManbHOI Bofo#. TemnocHabxeHne HU3KOTeMIIepaTypHOH
MaJIOMUHEPAIN30BAaHHOM TepMabHOM BOOM. [Ipsimoe nenonp3oBanue
reoTepMajIbHOM 3HEpruu. I'eoTepMalibHbIe AIEKTPOCTAHLIMI

22.

MHTEHCUBHOCTD COJIHEUYHOTO N3TYy4YCHUH. KOHCTPYKHI/ISI H MaTcpualbl
COJIHCYHBIX 9JICMCHTOB.

23.

Bonbr-ammepHas XapaKTEPUCTHKA COJTHEYHOTO JIIEMEHTA.
@DOTOINEKTPUIECKHE CBOCTBA P—N MEPEX0/a.

YK-1

24,

KJ'IaCCI/I(l)I/IKaI_II/IH u OCHOBHBEIC OJICMCHTEI T'CIINOCUCTCM.
KOHI_IeHTpI/IPYIOIJ_II/Ie TCJIIMOIIPUECMHHUKH. IInockue COJIHCYHBIC
KOJIJICKTOPBI.

25.

DHepreTuyecKkuid OallaHC TEIUIOBOTO akKymyJsTopa. TemmoBoe
AKKyMYJMPOBAHUE YHEPTHUU.

26.

Knaccudukamust akkymymnstopoB Teruta. Ilpsmoe mpeoOpa3oBaHue
TETUIOBOM YHEPIHUU.

217.

HeTpa)II/IIII/IOHHI)Ie H BO300OHOBJIIEMbBIE HCTOUYHUKHU OHCPIUn

28.

DHepreTuka Ha HETPAJAMIIMOHHBIX BHaax TtommBa. lllena, orxomsl
necornepepadboTku, Topd. YCIOBUS UCHOIB30BaHUS, MPOOIEMBI, OIBIT
MIPUMEHEHHUSI B KAY€CTBE TOTIMBA

YK-1

32.

Fa3OTyp6I/IHHBIC OUKIJIBI. HaPOFaSOBBIC OUKIIBI.

34.

Pa6oune tena. KoHcTpyKIMOHHBIE MaTepUaibl. IPO3HOHHO-
KOppO3UOHHBIE Ipoluecchl. CONEOTIIOKEHHUE.

35.

[TapoBble TypOUHBI Ha BIQXKHOM Iape.




36. | I'azoBeie TypOuHBI. Komnpeccopsl. Hacocrl. [TaporenepaTtopsl.

37. | BogHo-xuMuueckue pexumbl. KoHIeHCAIMOHHBIE YCTAaHOBKH.
TeriooOMEeHHUKY.

39. | DHepropecypcocbepekeHHE

40. | Dxonoruyeckue MpoodIEMbl IHEPreTUKU. MecTo HeTpaIuIuOHHbBIX
MCTOYHUKOB B YJIOBJICTBOPEHUH SHEPTETUYECKUX MOTPEOHOCTEN
YyesloBeKa. XapaKTEPUCTUKHA OCHOBHBIX TPOMBIIUIEHHBIX UCTOUHUKOB
BBIOPOCOB 3arpsA3HSIOIIMX BEIIECTB.

VK-1

Oo0pasen OuseTa K 3a4eTy MO AMCIHHUIINHE

I'PO3HEHCKU T'OCYIAPCTBEHHBIN HEDGTSIHOW TEXHUYECKWUI YHUBEPCUTET
KA®EJIPA "TEIVIOTEXHUKA U I'[]PABJINKA"

JucuumimHa «AIbTepHATHBHASI SHEPTETHUKA
Cemectp - 3
['pynna BTDOK-21
Bbujer Ne 1

1. | OcHOBHBIE MPEUMYIIIECTBA TEPMOSACPHOM SHEPTreTUKN THIIBI TEPMOSIEPHBIX PEAKTOPOB.

2. | 'eorepmanbHas sueprus. Pactipenenenne, 00bEMbI U 3¢ (HEKTUBHOCTh MPUMEHEHHUSI.

3. | BosbT-amriepHas XxapakTepUCTHKA COJTHEYHOro 3eMeHTa [IpolnemMsl pa3BuTHs u
COBEPIICHCTBOBAHMS CXEM M KOHCTPYKIMM TEILUIO-3HEPrOyCTaHOBOK.

4. | OCHOBHBIC TTOKa3aTeIn HOPMUPOBAHUA KAaUCCTBA oxpymalomeﬁ Cpeabl U BPCAHBIX BCHICCTB
IMPOMBIINIJICHHBIX BBI6pOC&X.

3aB. kadenpoii
«TennoTexHuka U TUAPABINKD) P.A-B. Typnyes

7.4 Texyuiuii KOHTPO.JIb

BOl'lpOC])I K IPAKTHYE€CKUM paﬁoTaM:

1. [Ipu3HaKy TEXHOTEHHOTO BIUSHUS HAa KIIMMAT | 1orory oosektoB TOK.

N

OcobGennocTh Poccuu B acmekTe Bo3IeHCTBHS Ha OKpy Karonlyto cpeny? Knaccupukanus
BETPOJBHUTATENCH 1O MPUHIUIY paboThl. PaboTa moBepXHOCTH Mpu ACHCTBHU Ha Hee
cuiibl BeTpa. PaboTta BeTpOBOro Kojieca KpbUIbYaToro BETPOABUIATES.
Berpoanekrpocranumu.
BerpoycranoBku.
DKOJIOTHYECKHE TPOOJIEMbI YHEPTETHUKH.
Mecto HETpAAULIUOHHBIX NCTOYHUKOB B YAOBJICTBOPCHUHA OHEPTCTUUCCKHUX
noTpeOHOCTEN UenoBeka.
7. XapaKTepI/ICTI/IKI/I OCHOBHBIX HNPOMBIINUICHHBIX HCTOYHHKOB BI)I6pOCOB 3arpsA3HA0IINUX
BEILIECTB.

©o 0k w




8. McToyHMKH reoTepMaibHOIO TEIa.

9. Tlom3emHbIe TepMABbHBIE BOJIBI. 3aIackl H PaCIpPOCTPAHEHUE TEPMATBHBIX BOJ.
10. CocrosiHue reoTepMaIbHOM YSHEPreTUKHA B PO.

11. Tunbl sHEPropecypcoB.

12. BO3MOXHOCTH HUCIIOJIb30BAHUS PA3IMUHBIX TUIIOB SHEPTOPECYPCOB.

13. IIporuo3sl pacrosiaraeMbIX 3aacoB U UX UCUYEPIIAHUSI.

14. TIpoGnembl 100BIYU U TPAHCTIOPTA HEDTH.

15. Pa3Benrounoe Oypenue u npodiaeMbl 00yCTpOKCTBAa MECTOPOKICHUS.

16. [IpoOaemMbl 3KCIUTYaTallui HEPTIHBIX MECTOPOKICHHI.

17. TIpobneMBbI SKOJIOTHYECKON 6€30MacHOCTH IPH JO0O0bIUE ¥ TPAHCTIOPTE HeTH.

18.Br160p Tpacc a1 MarucTpanbHbIX HE(TEMPOBOIOB



7.5 Onucanne nokasarenci u KPUTCPUCB OLCHHUBAHUA KOMHCTCHHI/Iﬁ Ha PA3JIMYHLIX JTallaX HX q)OpMHpOBaHI/IH, OIIMCAaHHUC

IIKaJIbl OICHHUBAHMA.

Taoanua 7
Ilnanupyemble pe3yJbTaTbl 0CBOCHHS Kpurepun oueHnBaHUs pe3yIbTaTOB 00yyeHHs] HaunmenoBanue
KOMIECTCHIINH MmeHee 41 6ay10B 41-60 6as10B 61-80 6as10B 81-100 6asiioB OL¢CHOYHOT'0
(Hey10BJIETBOPHUTEJIBHO) (YA0BJIETBOPUTEJIBHO) (xopo1o) (OTJIMYHO) cpeacTBa

I ITughp komnemenyuu: YK-1 CnocobOen

OCYHICCTBIIATH ITOUCK, KP

WTHYECCKUM aHAJIN3 U CHHTE3 HH(POPMAIIUH, IIPUMEHATh CUCTEMHBIN ITOIXO0/ JIJIsS PEIICHUS
nocrasieHHbIX 3aa4 (cormacao PI'OC BO)

'YMeTh: ONpenernsTh IOTPEOHOCTH TPOM3BOACTBA
B TOILUIMBHO-DHEPIreTUYECKUX PECYPCaxX U
BO3MO>KHOCTH MCIIOJIB30BAHMS HETPAAULIMOHHBIX
MCTOYHUKOB 3HEPTUU HA IPEAIPUATUH C LIEIIBIO
SKOHOMMHU OCHOBHBIX UCTOYHUKOB 3HEPTUU Ha
[IpEIPUSITHH.

OIINOKHU

3HATB: THIIBI YHEPTOPECYPCOB, BO3MOKHOCTH DparMeHTapHbIC 3HAHHUS Hemnonnbie 3nanust CdopmupoBaHHbIe, HO CdopmupoBaHHbIE
MICTIOJIB30BaHMS PA3JINYHBIX SHEPTOPECYPCOB U coJiep Kaliie OTAeIbHbIE CHUCTEMaTHUYECKHUe
X XapaKTepUCTUKH. npoOesbl 3HAHUS 3HaHUS
YacTuuHbie YMCHUA Hemnonnsie YMCHUA VYMmeHnus MOJIHBIE, C(i)OpMI/IpOBaHHLIC
TIOITyCKaroTCsl HeOOoIbIINe yMeHus

BJIaZ[eT]:: MIPOTrHO3aMHU pacriojaracMbIx 3a11acoB
TPAAULIMOHHBIX U aJIbTCPHATUBHBIX HCTOYHUKOB
OHCPIHUU PA3JIMIHOIO MPOUCXOXKIACHUA U
MMPCACTABJIATh NPEAJIOKEHUA 110 UX

M CIIOJIb30BAHUIO.

YactuaHoe BJIaaCHHUC
HaBbIKaMH

Hecucrematndaeckoe
NPUMCHCHUC HABBIKOB

B cucrematnueckoM

MMPUMEHCHU N HaBBIKOB

JTOTTYCKAIOTCS TTPOOEITBI

VYcnentHoe u
CHCTEMATHYECKOE

MPpUMCHCHUE HABbIKOB

KOHmMpoaupyowue
mMamepuanvt no
oucyuniume, 8 yucie
KOMOpbIX MO2Ym
Obimb: Kelc-3a0anusl,
3a0anus OJst
KOHMPOILHOU
pabomul, mecmogule
3a0aHusl, memol

\pechepamos, 0oxnados

u opyeue.




8. OcobenHocTH peajn3anuu TUCUMILIHHBI 1J151 MHBAJIU/IO0B U JIUIL €

OIrpaHMY€HHBIMHA BO3MOKHOCTHMHU 310POBbS

JInst  OCyIIECTBJIICHHUS TPOLEAYP TEKYIIET0 KOHTPOJIS YCIEBAEMOCTH M IPOMEXKYTOUYHOM
aTTecTallid O0YyYaroNIMXCcsl CO3/IaHbl (DOHBI OIICHOYHBIX CPENICTB, aallTHPOBAHHBIC IJII MHBAIHUIOB U
JUIl C OTPaHUYEHHBIMH BO3MOXXHOCTSIMH 3JIOPOBbS W IIO3BOJISIOIIME OIEHUTH JIOCTHKCHHUE WMU
3aIJIAaHUPOBAHHBIX B OCHOBHOM 00pa30BaTeIbHOM MpOrpaMMe pe3yiabTaTOB OOyYECHHs] W YPOBEHb
c(OPMUPOBAHHOCTH BCEX KOMIICTCHIIUW, 3asBICHHBIX B oOOpa3zoBaTeipHON mporpamme. Dopma
NPOBEJCHUS TEKYIIEH arTecTal JUisl  CTYJCHTOB-MHBAIMIOB YCTAaHABIMBACTCS C YYETOM
WHIUBHUIyAIbHBIX TICUXO(PHU3NUECKHX OCOOCHHOCTEH (YCTHO, MUChbMEHHO Ha Oymare, NMUCbMEHHO Ha
KoMIbloTepe, B ¢Gopme TectupoBaHus u T.1.). [Ipu TectupoBanuu s caabOBHUISAIIMX CTYICHTOB
UCTIONIB3YIOTCS (DOHJIBI OIICHOYHBIX CPEICTB C YKPYyMHEHHBIM ImpupToM. Ha sK3amMeH mpuriamaercs
COMPOBOXKIAMOIINMA, KOTOPBIA  OOECIeUYMBaeT TEXHUYECKOE COINPOBOXKACHHWE cryAcHTy. [lpm
HEOOXOJUMOCTHU CTYACHTY-UHBAIUAY MPEAOCTABISIETCS TOTMOTHUTEILHOE BpeMs AJIsl TIOATOTOBKU OTBETA
Ha Ook3aMeHe (wnu 3adere). OOydvarommuecs ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMU 3[I0POBBSL U
oOyJaromuecss WHBAIHIBI OOCCIICYMBAIOTCS TMMEYATHBIMH M 3JICKTPOHHBIMH  00Opa30BaTEIIbHBIMU
pecypcamu (mporpamMmbl, ydeOHBIE IOCOOHMS IS CaMOCTOSATENbHOW paboTel M T.1.) B Qopmax,
aJlaTUPOBAHHBIX K OTPAaHUYEHUSM UX 3]I0POBbSI U BOCIIPUATHS HHPOPMAIIUH:

1) JUISL THBAJTUIOB M JIMIL C OTPAaHUYCHHBIMH BO3MOYKHOCTSIMH 37I0POBbS M0 3PEHHUIO:

- JISL CJembIX: 33JaHus JUIs BBIOJIHCHWS HA CEMHUHApax W MPAKTHYCCKUX 3aHITHIX
0QOpPMIISIFOTCSL  peTbeHO-TOYCHHBIM MpUPTOM bpaiinst uiu B BUAC SJICKTPOHHOTO JIOKYMCHTA,
JOCTYITHOTO C TIOMOIIbIO KOMITBIOTEpA CO CHEIHATU3UPOBAHHBIM MPOTPAMMHBIM OOECIIEUeHUEM st
CJIETIBIX, TUOO 3aYUTHIBAIOTCS ACCUCTEHTOM; MUChbMEHHBIC 33/1aHUS BBIMOIHIIOTCS Ha Oymare penbeqHo-
TOYCYHBIM TIpU(TOM bpailis WM Ha KOMIBIOTEpE CO CIEIHUATU3UPOBAHHBIM TPOTPAMMHBIM
obecrieueHUeM I CJETBIX JTUOO HAJAMKTOBBIBAIOTCS ACCHUCTEHTY; OOYYaOIIUMCS ISl BBITTOJIHEHUS
3a/laHusl TpU HEOOXOIUMOCTU TMPEIOCTABISAETCS KOMIUIEKT MUCHMEHHBIX NMPUHAJUIeKHOCTEH U Oymara
UIsE  THUchbMa  penbedHO-ToueYHBIM mpudToM bpaiinsg, KoMmmplOTep €O CHeNUaTu3UPOBAHHBIM
MIPOTPaMMHBIM 00€CITEYCHUEM TS CIICTIBIX;

- 1A CJIa00BHASIIMX: 00eCTIeunBaEcTCs MHANBUIYATbHOE PaBHOMEPHOE OCBEIICHHE HE MEHee
300 mrokc; oOydYaromuMMCsi I BBITIOJIHEHHSI 3aJlaHUs TIPU  HEOOXOIWMOCTH TPEIOCTaBIIACTCS
YBEJIMYUBAIOIIEE YCTPOMCTBO; BO3MOXHO TAaKKe HCIOIH30BAaHHNE COOCTBEHHBIX YBEIMYMBAIOIINX
YCTPOMCTB; 3aAaHUS JIsl BHITIOTHEHUS 3aJaHI 0(OPMITSIFOTCS] YBETTHYESHHBIM MIPHPTOM;

2) JUTSI HHBJTUIOB U JIUIT C OTPAHWYEHHBIMU BO3MOXKHOCTSIMH 37I0POBbBSI MO CJIYXY:

- IJIS1l TJIYXUX M CJIa00CabIIIAIMX: 00€CTIeUnBAETCSl HAIMYKE 3BYKOYCHIIMBAIOIIEH ammapaTyphl
KOJIJIEKTUBHOT'O MOJIb30BaHUS, npu HEOOXOIMMOCTHU oOydaromumcst MIPEIOCTABIISAETCS

3BYKOYCHJIMBAIOIIAA afnrmaparypa HWHAUBUAYAJIBHOI'O IIOJIb30BaHUAI, MNpeaOCTaBIAOTCA  YCIYT'U



CYpAOIEPEBOUNKA,

- A8 CJEeNOrJayXHX JIOMyCKaeTcs MPHCYTCTBHE AaCCUCTEHTa, OKAa3bIBAIOIIETO yCIyTH
TUQIIOCYPIOTIEPEBOIUMKA (TOMUMO TpPEOOBAaHM, BBITOTHSIEMBIX COOTBETCTBEHHO Ui CJETBIX |
TITyXUX);

3) JUISL JIAI C TSDKEIBIMH HApYHICHUSAMH PEUYH, TIYyXUX, CIA0O0CHBIIIAMINX JICKIMH |
CEMHUHApHI, TPOBOJAMMBIC B YCTHOU (opMe, MPOBOATCS B MUCBMEHHOH QopMe;

4) JUIS WHBAIMJIOB M JIUI[ C OrPAaHHMYCHHBIMH BO3MOXHOCTSIMH 3/I0POBbSl, HMEKOIINX
HapYIIeHHsI ONMIOPHO-ABUTaTeJILHOIO annapara:

- JUIS JIMIl ¢ HApYIICHUSMH OTOPHO-IBUTATEIHHOTO arapara, HapyIICHUSMH J[BUTATEIbHBIX
GYHKIUI BEpXHUX KOHEYHOCTEW WU OTCYTCTBHEM BEPXHUX KOHEUHOCTEW: MHCHMEHHBIC 3a[aHs
BBITIOJIHSIOTCSL Ha KOMITBIOTEPE CO  CHCIHATHU3UPOBAHHBIM MPOTPAMMHBIM ~ OOCCIICYCHHEM  HIIH
HA/IMKTOBBIBAIOTCSl ACCUCTEHTY; BBIMOJIHCHUE 3aJlaHUil (TECTOB, KOHTPOJBHBIX paboT), MPOBOAMMBIC B

MUChMEHHOU (hopMe, TIPOBOJATCS B YCTHOHM (popMe ImyTeM orpoca, 6ecebl ¢ 00yJaronumcs.

9. YueOHO-MeTOAMYECKOE U MH(OPMALIHOHHOE 00eclieyeHne JTUCIUIINHBI

a) OCHOBHAsI JTUTEepaTypa

1. | AnbrepHaTHBHAs HEPIETUKA KaK (aKTOp MOJEPHU3ALMH POCCUNHCKON S3KOHOMUKHU.
TenmeHIuu 1 MePCIeKTUBBI [ DJICKTPOHHBIN pecypc]: COOPHUK HAYYHBIX TPYIOB/
bopucos B.H., bynanos 1.A., Bnanumuposa U.JI., I'ypees B.B., Imutpues A.H. [u
1p.].— DNeKTpoH. TekcToBble NaHHble.— M.: Hayunslit koHcynbTaHT, 2016.— 212 ¢.—
Pexum noctyna: http://www.iprbookshop.ru/75112.html.— 3BC «IPRbooks»

2. | [Ionuen Eprun B nouckax sHepruu [DaeKTpOHHBIH pecypc]: pecypcHble BOMHBI, HOBbIE
TEXHOJIOTUH U Oyxyuiee sHepreThky/ Jpunen Eprun— DneKTpoH. TEKCTOBbIE
nanable.— M.: AnpnuHa [Ta6mumep, 2016.— 712 ¢.— Pexwum noctyna:
http://www.iprbookshop.ru/42039.html.— 5BC «IPRbooks»

3. | CunopoBud B. MupoBas sHepreTrdeckasi peBOOLHs [ DIEKTPOHHBIN pecypc]: Kak
BO300HOBJISIEMbIE HCTOYHUKH SHEPTUH U3MEHST Hail Mup/ Cunopoud B.— DnexkTpoH.
TEeKCTOBBIC MaHHBIe.— M.: AnbniuHa [Tabnumep, 2016.— 208 c.— Pexum noctyma:
http://www.iprbookshop.ru/43701.html.— 5BC «IPRbooks»

4. | Knumos I'.M. Herpaaunmonasie 1 BO30OHOBIISIEMbIE HCTOYHUKH SHEPTHH JIJIS
MOJIy4YEHHUS TEIUIOTHl B CUCTEMAaX TEIJIOCHA0KEeHUsI (ra30TuApaThl €CTECTBEHHOTO ra3a)
[DnexTpoHHEIH pecypc]: yuebHO-MeToanueckoe mocooue/ Knumon I'.M., Kimumos
A.M.— DnekTpoH. TekcToBble nanHble.— Huxanit HoBropoa: Huxkeropoackuit
rOCYJapCTBEHHBIN apXUTEKTYPHO-CTpOUTENbHbIN yHUBepcuTeT, ObC ACB, 2016.— 29
c.— Pexxum noctyna: http:// www.iprbookshop.ru/80911.html.— 3B5C «IPRbooks»

5. | JumukoB A.E. Teopus u npakTHKa MPUMEHEHHS BO30OHOBIISIEMBIX HCTOYHUKOB SHEPIUY
CucremMa KOMIIETEHTHOCTHO-OPHEHTHPOBAHHBIX 3a/IaHU [ DIEKTPOHHBIHN pecypc]:
yuebHo-MeTonueckoe nocooue/ Juankos A.E.— DNeKTpOH. TEKCTOBBIE TaHHBIE.—




CII6.: Yausepcurer U'TMO, 2016.— 55 ¢.— Pexum pocryma:
http://www.iprbookshop.ru/68175.html.— 95BC «IPRbooks»

6. | ITonens O.C. Bo3oOHOBIIsSIEMast SHEPTeTHKA B COBPEMEHHOM MUPE [ DNEKTPOHHBIN
pecypc]: yue6Hoe mocobue/ [Tomens O.C., DoptoB B.E.— DnekTpoH. TEKCTOBBIE
nanubie.— M.: U3natensckuii mom MOU, 2015.— 450 c.— Pexxum noctymna:
http://www.iprbookshop.ru/57009.html.— 3BC «IPRbooks»

7. | 'epmanoBuu B. AnbTepHaTHBHBIE HCTOYHUKU SHEPTHH U SHEProcOepekeHue.
[IpakTHueckre KOHCTPYKIIMH 10 MCTIOIb30BAHUIO SHEPTUU BETPA, COJHIIA, BOJbI, 36MJIH,
ouomaccel [DnexkTpoHHbIi pecypc]/ I'epmanoBuu B., Typunun A.— DIEKTpOH.
tekcToBbie nanHbie.— CII10.: Hayka u Texnuka, 2014.— 320 ¢.— Pexum gocryna:
http://www.iprbookshop.ru/28775.html.— 3BC «IPRbooks»

8. | HerpaguninoHnHbie 1 BO300OHOBIIsSIEMbIE HICTOYHUKH YHEPTUU [ DIECKTPOHHBIN pecypc]:
yuebnoe nmocodue/ I'ybapes B.Sl., Ap3zamacueB A.I'.— DneKTpoH. TEKCTOBbIE JaHHBIC.—
Jluneuk: Jlunenkuii rocynapcTBeHHbIN TexHudeckuil yausepcurer, ObC ACB, 2014.—
72 c.— Pexum pocryma: http://www.iprbookshop.ru/55117.html.— DBC «IPRbooks»

B) UHTepHeT-pecypcbl
HNurtepHer pecypc - WWW.Qstou.ru smektponnas 6ubmuoreka DBC: «IPRbooksy,
«KoncynbTanT ctyaenta», «1books»
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r) IPOrpaMMHOe 1 KOMMYHUKALIMOHHOE o0ecreyeHme
CpenctBa obecrieueHusi OCBOCHUSI TUCIIUILTAHBI
PacueTnsle koMmnbroTepHblie mporpammbl: MATHCAD, EXEL.

1. DnekTpoHHBIH KOHCHEKT JEKUUH U AIEKTPOHHO-OOYyYAIOIIMKA KOMILJIEKC MO JAUCLUILIMHE
«ANIbTEpHATHBHAS SHEPTETHKA»
2. TecTbl 17151 KOMIBIOTEPHOTO TECTUPOBAHUS CTYICHTOB

10. MaTepuaibHO-TeXHHYECKOe o0ecredeHne JUCIMTITHHbI

Jlnsa oOecnieyeHrs OCBOEHHUS AMCLUUIUIMHBI HEOOXOAWMO HaJU4Me Y4yeOHOW ayIuTOpHuH, CHaOXKEHHOU
MYJIbTUMEIUHHBIMU CPEACTBAMU JIJIsl IPEICTABICHUS MPE3CHTALUH KNI 1 TTOKa3a yu4eOHbIX (PHIBMOB.

Krnacc ¢ mepcoHanbHBIMH KOMITBIOTEpAMH ISl TIPOBENEHUS MPAKTUYECKUX 3aHATHH W BUPTYATbHBIX
1a00paTOPHBIX PadOT.

VuebHas aymuropus kadempst "T u I, Ne2-21, Ne1-19% crHaGxkeHHas MyJIbTHMEINHHBIME CPEICTBAMH
JUTSI TIPEICTABIICHUS TIPE3CHTAIlMi U MTOKa3a Y4eOHBIX (DHUIHMOB.
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[Iporpamma cocTaBiieHa B COOTBETCTBHHM C ['ocynapcTBEHHBIM 00pa3oBaTEeIbHBIM CTaHAAPTOM
BBICIIETO TIpodeccronanbHoro oopazoanus o HanpasieHn0 38.03.01 —«OkoHOMUKAY.

Ilpe3enTanuu:

Hacocsel u rugponpuBoisl

Dneprobanancel TOP ux cocrosinue u kiaccudukanus;

HpOFHO3I)I pacnojiara€MbIX 3a11aCoB M MX MCUHCPITaHM.

Yeonw. IIporuo3sl pacronaraeéMplx 3amacoB U UX HCUEPIIAHUS.

Fopiotme CJIAHYbL. HpOFHOSH pacmojiara€MbIX 3a11aCoB M MX MCUHCPITaHM.

I'mapossiekTpcTaHu

TenoBble 1 aTOMHEIC OJCKTPOCTAHIIMHU

Teronepenaya

Mepomnpusitus 1o 3HeprodPpPeKTHBHOCTH U 3HeprocoepekeHuto (20 cnaiiios);

DHeprocOepeKeHUE U €€ poJIb B )KM3HU 001ecTBa (52 ciaaioB);

NudopmannonHoe obecrieueHrne NPeanpusITHA YHEPTOCOCPEKESHHUIO U MOBBIIICHUIO
sHeprodddexruroctu (11 cnaitnos);

[IpubopHbIil yueT 31aekTposHepruu (58 cnaiijioB);

DHeproeMKocTh 1 3HeproddhdexTuBHOCTD (28 crnaiiioB);

Bo3o06HOBIIIEMbIE NCTOUYHUKH dHEPTUH (15 craiiios);

[TpoGsieMbl epepabOTKH ChIpOi HEPTH, 3arpsi3HEHUE TPYHTOBBIX BO/I.

[Tpo6yieMbl 5KcITyaTaliud HeQTSIHBIX MECTOPOXKIICHUH.

OcHOBHbIE IPEUMYILIECTBA TEPMOSAEPHON SHEPTETUKU

TpaI[I/II_II/IOHHBIe W HCTPAAUTTHMOHHBIC HCTOYHHUKH DHCPTIHUH.

3anacel ¥ JUHAMHUKA TIOTPEOJICHHS DHEPrOpecypcoB, MouTHKa Poccuu B 00J1aCTH HETPaJAUIIMOHHBIX U
BO300HOBJISIEMBIX HCTOYHUKOB SHEPTHUHU.

OcHoBHBIEC 00BEKTHI HETPAIUIMOHHOM dHepreTuku Poccun. ConHevyHas sHEprus

["'eoTepmanbHas sHeprus. Pacnpenenenue, 00bEMbI U 93P PEKTUBHOCTh IPUMEHEHHS.

Pecypchbl Ter10Bo# 2HEpruK OKeaHa.

3H€pF€TI/IKa Ha HCTPAJAUIIMOHHBIX BUAX TOIJIMBA.

BropuuHble 3HEpPropecypcsl pa3Horo NOTEHIMANA.

[{ukJibl 1 KOHCTPYKTUBHBIE cxeMbl ADC.

I"azoBble TypOuHbL. KoMmpeccopsl. Hacocsl. [laporeneparopsi.

3anopHas anmnapatypa. TpyOonpoBobl.

OCHOBHBIC TEIUIOTEXHUYCCKHE XaPAKTCPUCTHUKHU OPraHUYCCKOI0 TOIJIMBA.

DKOJIOTHYECKHUE HpO6JICMBI 9HCPICTUKHU

CYHIHOCTI) XUMHNUYCCKHUX METOJ0B OYUCTKHU CTOYHBIX BOJ.

P CarcHThI, UCIIOJIb3YCMbIC JJISI OKUCIUTCIIbHBIX 1 BOCCTAHOBUTCIIbHBIX METOJJOB OUMCTKHU

BosiHOE X03511ICTBO MPOMITPEANPUSITHI, 000OPOTHBIE CUCTEMBI BOJOCHA0KEHHUS.

P CarcHThI, UCIIOJIB3YCMbIC JJISI OKUCIUTCIIbHBIX 1 BOCCTAHOBUTCIbHBIX METOJJOB OUUMCTKHU

BoiHOE X0351CTBO MPOMITPEANPHUITHI, 000POTHBIE CUCTEMBI BOJOCHA0KEHHUS.

Pear CHTBI, UCIIOJIL3YCMBIC MJISI OKUCIIUTCIIBHBIX U BOCCTAHOBUTCIIbHBIX MCTOOOB OYHUCTKH

HpeI/IMYIIIeCTBa 1 HEJOCTAaTKU XUMHUYCECKUX METOA0B OUYNCTKH, 00J1aCThb MMPUMCHCHUA.

MexaHn3Mbl OMOJIOTHYECKOT'0 OKHUCICHUS BPCAHBIX BCHICCTB B CTOYHBIX BOJAX.

Ob6nacTh npuMeHeHus, 3P PEeKTUBHOCTh U MPEUMYIIECTBO OMOJIOIHYECKUX METOJ0B OUHCTKU BOJ.

(I)aKTOpBI BJIMAIOIIMUEC HA 3(1)(I)CKTI/IBHOCTL paGOTLI OMOJIOTHYECKUX OUHCTHBIX COOpy?KGHPIﬁ.

MeTtoibl IpeABapUTENBHON 00pabOTKU 0CAIKOB CTOYHBIX BOJ, UX (pU3NYECKasi CYITHOCTh U Ha3HAUYCHUE:
cTabmIM3aIys, KOHIUITMOHUPOBAHNE, 00€3BOKUBAHHE.

OcHOBHBIC HaITpaBJICHUA Hepepa60TKH raJlbBaHOIIJIAMOB, HC(I)TCH_UIaMOB U TOPOACKHX O0CAaJIKOB
CTOYHBIX BOJ.

Bujaeodpuabmel:

- JIBm>xeHne )KUIKOCTH B pabodem KoJiece;

- Kak paboraer TOC;




- [Tpunnun paboThl KOTIA;

- [TapoBoii koTe;

- [TapoBble TYpOHHBI;

- [Iimams ropenku;

- KOpOTKOC 3aMbIKaAHUC,

- TennooOMEeHHUKH;

- Typouna K-800-240;

- Posxwur xotia;

- 'pagupnu;

- [Ipunnun paboThl Hacoca

- Pazanckas [[POC

- Xabapogckas TOLI;

- DKcITyaTanus YHeprodJ0KoB;

- PaGora geasparopa;

- Ilpunimn paboThl AIMOCOCA;

- [Tpunnun paboThl 1IEHTPOOESKHOTO HACOCA,;

- MHOrocTyneH4arblii Hacoc;

- Hacoc ITHC-1.

IIpunoxenune
MeTtoauyeckue yKa3aHus 110 OCBOCHMIO IUCUMILIMHBI «AJIbTEpHATUBHAS YHEPreTUKA)

Meroanueckue ykazaHus i OOydYaloIIMXCA IO IUIAHWPOBAHUIO M OPTraHM3allMd BPEMEHH,
HEOOXOIUMOTO JJIsl OCBOCHHSI IUCIIUTUIUHEI.

N3yuenne pekoMeHIyeTcsi HayaTh C O3HAKOMJIEHUS C pabodyeil mporpaMMoil JUCIUILIIUHBI, €€
CTPYKTYpOH U coaepaHHeM pa3ienoB (Moayiei), (OHIOM OIIEHOYHBIX CpPEICTB, O3HAKOMHUTHCS C
y4eOHO-METOIMYECKUM U HH(POPMAIIMOHHBIM 00€CTICUeHUEM TUCIIUTLITNHEI.

JucuumnnuHa «AJbTepHATHBHAS SHEPreTUKa» COCTOUT W3 18 CBS3aHHBIX MEXAY c000I0 TeM,
o0ecreunBaroIuX Mocae0BaTeIbHOE U3YUeHNE MaTepHalia.

OOyueHue Mo JUCHUIUIMHE «AJIbTEpPHATUBHAS JHEPreTUKA» OCYIIECTBISIETCS B CIEAYIOIINX
dopmax:

1. AynuropHble 3aHATH (JIEKIUH, TaAOOpPATOPHbIE 3aHATHS).

2. CamocrosiTenbHas paboTa cTyAeHTa (MOATOTOBKA K JIEKIUSAM, JTa0OpaTOPHBIM 3aHATUAM, U
WHBIM (hOpMaM MUCbMEHHBIX Pa0d0T, MHIUBUIyAIbHAS KOHCYJIBTAIIMS C MPENOAABATEIIEM).

3. VnatepaktuBHbIE (HOPMBI IPOBEIACHHS 3aHATUN (KOJUIOKBHYM, JIEKIUS-AUCKYCCUs, TPYIIIOBOE
pelieHue keca u 1pyrue Gopmsl).

VY4eOHbIil MaTepuall CTPYKTYpPUPOBAH U U3YUYEHHE TUCIUIUIMHBI MPOU3BOAUTCA B TEMaTHYECKOU
nmocJieIoBaTeIbHOCTH. Kak7IoMy MpakTHYECKOMY/ITa00paTOPHOMY 3aHITHIO W CaMOCTOATEILHOMY
U3YYCHHIO MaTepualia MpealIecTByeT JeKIus Mo JaHHoiW Teme. OOydaromuecs CaMOCTOSITENBHO
MIPOBOJIAT MPEIBAPUTEIHLHYIO TIOJITOTOBKY K 3aHATHIO, IPUHUMAIOT aKTUBHOE M TBOPUYECKOE ydacTHE B
00CYyKJIEHUU TEOPETHUUECKUX BOMPOCOB, pazdope MpoOIEeMHBIX CUTYaIlMi U TIOMCKOB IyTeH X pPeIIeHUs.
Muorue mpoOiemMbl, H3y4aemble B Kypce, HOCAT JHUCKYCCHOHHBIH XapakTep, 4YTO TMperoJiaraet
WHTEPAKTUBHBIA XapakTep MPOBEACHUS 3aHATUN HA KOHKPETHBIX IPUMeEpax.

OrnrcaHue MocIeI0BaTeIbHOCTH ACHCTBUN 00yJaroIerocs:

[Ipy wu3yuyeHum Kypca clieQyeT BHUMATEIbHO CIyIIaTh M KOHCHEKTUPOBAaThH Marepua,
W3JIaraeMbIil Ha ayTUTOPHBIX 3aHATUSX. [|JIs1 €r0 MOHUMMAaHUs M Ka4eCTBEHHOT'O YCBOEHUS PEKOMEHTYETCS
CIEAYIOIIAs MOCIEI0BATENBHOCTD IEUCTBUM:

1. Tlocne oxoHYaHHS y4eOHBIX 3aHATHU JJIA 3aKpEIICHUs MaTepuaia MpOCMOTPETh U 00AyMaTh
TEKCT JICKIUH, IPOCTYIIaHHOW CEeTOAHsI, pa3odpaTh paccMoTpeHHble mpuMepsl (10 - 15 MunyT).




2. Ilpy moAroToBKE K JEKIMU CIIEAYIOLIEro JHS MOBTOPUTH TEKCT MPENbIIyIIeH JIeKIuH,
MOJyMaTh O TOM, Kakast MOXKeT ObITh cienyromas tema (10 - 15 MmunyT).

3. B Teuenue Henenu BIOpATh BpeMs A7 paboTHI ¢ IuTeparypoii B bubnuoreke (o 1 gacy).

4. IIpu MOATOTOBKE K JIAOOPATOPHOMY 3aHITHIO IOBTOPUTH OCHOBHBIE TIOHSTHS 110 TEME, U3yUUTh
IPUMEPBI, U3YYUTh CXEMY, ONHCAHWE M TMOPSAOK MIpoBeneHHs 1abopaTOpHOH paboThI, pacCMOTPETH
rpadukd W JauarpamMMmbl. Pemmas KOHKPETHYH) CHUTYalUIO, - IPEIBApPUTEIBHO TIOHATh, KaKOH
TEOPETUYECKHI MaTepuall Hy>KHO MCIIONB30BaTh. HaMeTuTh 1Tu1an penieHus, norpoooBaTh Ha €ro OCHOBE
pemuTh 1 - 2 mpakTHYeCcKue CUTyanuu (JadopaTopHbIe pabOThI).

2. MeToauuecKkue YKa3aHus 1o paﬁoTe oﬁyqammnxcﬂ BO BpE€Msl IPOBCACHUSA JeKIuH.

Jlekuuu JaroT 00YyYaromMMCs CUCTEeMAaTU3UPOBAHHBIC 3HAHUS 10 AMCLUUIUINHE, KOHIECHTPHPYIOT
UX BHUMaHHE Ha HauOoJiee CIOKHBIX M BaXHBIX Bompocax. JIeKnuu OOBIYHO H3JIATAIOTCS B
TPaJUIIMOHHOM WJIM B MpoOIeMHOM cTuie. s cTyneHTOB B OOJBIIMHCTBE CIy4aeB B MPOOIEMHOM
cruiie. [IpoOsieMHBIN CTHIIb TO3BOJIIET CTUMYJUPOBATh AKTUBHYIO ITO3HABATEIBHYIO ESTEIBHOCTD
o0yyaromuxcs ¥ MX HMHTEpeC K AUCHUIUIMHE, (OPMHUPOBATH TBOPYECKOE MBIIUICHHE, NMpHOerats K
NPOTHBOIIOCTABJICHUSIM M CPABHEHUSIM, XKellaTh 0000IICHHS, aKTHBU3UPOBATh BHUMAHKHE O0YYarOIIUXCS
IyTeM TOCTAaHOBKM MPOOJEMHBIX BOIPOCOB, MOOUIPATH JAUCKYCCHIO. BO BpeMsi JIGKIIMOHHBIX 3aHSATHHA
PEKOMEH/IyeTCsSI BECTH KOHCIIGKTHUPOBaHWUE YYEeOHOro MaTrepuana, oOpaiiaTh BHHMaHUE Ha
(GOpMYITUPOBKHY U KATETOPUH, PACKPBIBAIOIINE CYTh TOTO HJIM MHOTO SIBJICHUSI, UJIU TIPOILIECCOB, BHIBOJIBI U
NPaKTUYECKHE PeKOMEHAaui. KOHCIIEKT JISKIIUY JTydIlIe MoIpa3AeisiTh Ha MMyHKTHI, COOII0Aast KPACHYIO
CTPOKY. DTOMY B OOJBINON CTETEHU OyIyT CIIOCOOCTBOBATH BOMPOCHI IUIAHA JICKIMH, MPEII0KCHHBIC
npenogaBarensiM. CrneayeT oOpaiaTh BHUMaHUE Ha aKIEHTHI, BEIBOJIbI, KOTOPBIE JIEAeT MpernojaBaTelb,
oTMedass HanOoJee Ba)KHBIE MOMEHTHI B JICKIMOHHOM MaTrCeprajIC 3aMCUAHUAMU «BAXKHO», «XOPOIIO
3aIIOMHUTB» U T.I1. MOXHO JIEJaTh 3TO U C TIOMOIIbIO Pa3HOIBETHBIX MAPKEPOB HIIU PyYeK, OAUCPKUBASI
TepMuUHbl U onpeaenenus. llenecooOpa3no pa3zpaborarb COOCTBEHHYIO CHUCTEMY COKpAIECHUH,
ab0peBuaTyp u cumMBosIOB. OJIHAKO MpU AajbHElIIel paboTe ¢ KOHCIIEKTOM CHMBOJIBI JIy4Ille 3aMEHUTh
OOBIYHBIMH CIIOBAMU JJIS 6I)ICTp0FO 3PUTCIBHOI0 BOCIIPUATHA TCKCTA. PabGoras HaJa KOHCIICKTOM HGKHI/Iﬁ,
HEOOXOJIMMO HCIIOJIb30BaTh JIMTEPATYPy, KOTOPYIO PEKOMEHIOBal IpenojaBareib. VIMEHHO Takas
cepbe3Hasi, KpomoTiauBas paboTra C JIEKIHOHHBIM MaTEpHUaoM II03BOHHT TJIyOOKO OBJAJETh
TEOPETUYECKUM MaTepHanioM. TemaTHKa JIeKIHI JaeTcs B; pabodeil mporpaMme TUCITUTLIUHEI.

3. MeToanyeckne yKazaHusi 00y4al0muMcst 10 MOAroTOBKE K NMPaKTHYeCKUM/CeMHUHAPCKUM
3aHATHSM.

Ha mpakTryecknx/CeMHHApCKUX 3aHATHUSX TPUBETCTBYETCS aKTHBHOE Y4YacTHE B OOCYKICHHU
KOHKPETHBIX CHUTyalllil, CHOCOOHOCTh Ha OCHOBE TOJYYEHHBIX 3HAHUH HAaXOOUTh Haubolee
3¢ (GeKTUBHBIE pEIIeHUS IOCTABICHHBIX IPOOJIEM, yMETh HAaXOMUTh MOJEe3HBIH. JlOMOIHUTEIBHBIH
MaTepHal 1o TeMaTHKE CEMUHAPCKUX 3aHATHH.

CrynmeHTy  peKOMeHayeTcs CleAytomasi CcXema TOATOTOBKH K
IPaKTUYECKOMY/CEMUHAPCKOMY 3aHITHIO:

1. O3HakoMJIeHHE C IITAHOM MPAKTHYECKOTO/CEMHHAPCKOTO 3aHSTHS, KOTOPBIH .. OTpa)xaer
coJiepKaHue TPeNI0KEHHON TeMBI;

2. IlpopaboTaTh KOHCIIEKT JICKITHI;

3. IlpounTath OCHOBHYIO JIUTEPATYPY.

B npouiecce moaroToBKY K MPaKTHUECKUM 3aHITHUSM, HEOOXOIMMO 00paTUTh 0co0o0e

BHUMaHHME Ha CAMOCTOSITEIbHOE M3Y4YEHHE PEeKOMEHJOBAaHHOW nuteparypsl. [lpu Bceit mosnHoTe
KOHCIIEKTUPOBAHUS JICKIIMA B HEH HEBO3MOXXHO HM3JIOKUTH BECh MaTephal M3-3a JIMMHUTA ayIHTOPHBIX
yacoB. IlosTomMy camocrositenbHas paboTra ¢ ydyeOHMKamMM, Y4YeOHBIMH TOCOOMSMH, HAy4YHOH,
CIIPaBOYHOM JIUTEPATYPOU, MaTEpUATAMH NEPUOJUIECKUX U3TaHUN U

WuTepHera siisiercst HanOosee 3PPEKTHBHBIM METOIOM TTOYYSHHS JOTOTHHTEIBHBIX

3HaHUH, TI03BOJIIET 3HAYMTENBHO AaKTUBU3MPOBAaTh IPOLIECC OBIAJAEHUS HUHpOpMaLuei,
crocobcTByeT Oojee TiayOOKOMY YCBOGHHMIO H3y4aeMoro Matepuaina, (GOpMUPYET y CTYACHTOB



OTHOILIEHHE K KOHKPETHOH mpobiieme. Bce HOBbIE MOHATHS MO U3y4yaeMoOl TeMe HeOoOXOIMMO BBIYYHTb
Hau3yCTh U BHECTH B TJIOCCAPUIA, KOTOPBIN 11€JI€CO00Pa3HO BECTH C CAMOT0 Havajla U3ydeHHUs Kypca;

4. OTBeTUTH Ha BOIPOCHI IJIaHA TPAKTUYECKOT0/CEMUHAPCKOTO 3aHITHS;

5. BBITTOJIHUTE JOMaITHEE 3alaHueE;

0. [IpopaboTaTh TecTOBBIC 3aJaHUS U 33/1a4H;

7. Ilpu 3atpyaHeHHUSAX CPOPMYIHMPOBATH BOIIPOCHI K MPEIOTaBaTEIO.

PesynbTat Takoi paboThI JOIKEH MPOSIBUTHCS B CIIOCOOHOCTH CTY IEHTa CBOOOTHO

OTBETUTH HA TEOPETUUYECKHUE BOMPOCHI MPAKTUKyMa, BHICTYIIaTh U y4acTBOBATh B

KOJIJICKTUBHOM O6Cy)KI[eHI/II/I BOHpOCOB H3yqaeM0p”1 TCMBI, HpaBI/IJIBHO BBIITOJIHATH HpaKTI/I‘-IeCKI/Ie
3aJIaHus ¥ UHBIC 33JIaHUsI, KOTOPBIC JAIOTCS B POH/IE OIEHOYHBIX CPEJCTB JUCITUTIINHBI.

4. MeToauuyecKkue YKazaHus Oﬁy'{aIOIIII/IMCH 0o opranumsanuu CaMOCTOATEIbHOM paﬁoTbI.

Lenp opraHu3anuy cCaMOCTOSTENILHON PaOOTHI 10 NUCIHUILINHE « AJbTEpHATUBHAS SHEPTETUKA» -
9T0 yrayOsieHue U pacuiMpeHue 3HaHui B oOnactd (OpMUpOBaHME HaBbIKA U MHTEpeca K
CaMOCTOSATENILHOM 1103HABATENIBHOM JESITEIbHOCTH.

CamocrosrenbHas paboTa 00ydarolMXCsl SBISETCA Ba)KHEHIIMM BHJIOM OCBOCHMS COJCpPKAHUS
JTVCIUATUTMHBL, IOJTOTOBKY K PAKTUYECKUM 3aHATHAM U K KOHTPOJIbHOW padore.

Cro1a ke OTHOCSTCS U CAMOCTOSITENIbHOE YIITyOJIeHHOE N3yUeHHE TeM TUCLUILIMHBL.

CamocrosiTenbHass paboTa mnpejacraBisieT co00il MOCTOSHHO JIEHCTBYIOIIYIO CHUCTEMY, OCHOBY
00pa30BaTeNILHOrO MPOLecca M HOCUT MCCIIeI0BaTEIbCKHIM XapaKTep, YTO HOCITYKUT B

OyayIieM OCHOBAaHHMEM JUIsl HAIMCAHHSI BBIITYCKHON KBaJTHM(PHKAIIMOHHON padOThI, MPAKTHYECKOTO
IPUMEHEHHUS OTY4YECHHBIX 3HAHUH.

Opranu3anys caMOCTOSITENIbHOW pabOThl OOYYaIOLINXCSl OPHEHTUPYETCS Ha aKTHBHBIE METOIIBI
OBJIQICHUSl  3HAHUSIMM, pa3BUTHE TBOPUYECKMX CHOCOOHOCTEH, MmepexoJ] OT MOTOYHOIO K
WHAMBUIYAIU3UPOBAHHOMY O0YUYEHHIO, C YIETOM NOTPEOHOCTEN U BO3MOXKHOCTEN IMUHOCTH.

IIpaBunbHass OpraHU3alMM CAaMOCTOSITEIbHBIX YYEOHBIX 3aHATUH, HX CHCTEMaTUYHOCTb,
nenecooOpa3Hoe IUIaHUPOBaHUE pabovero BpEMEHH TO3BOJISICT CTYJCHTAM Pa3BUBATh YMEHHS M HABBIKU
B YCBOCHUU U CUCTEMAaTH3aLlMM TPUOOpETaeMbIX 3HAHNH, 00eCrIeunBaTh BHICOKUN

YpPOBEHb  YCIEBAa€MOCTH B  TEpPHOA  OOYYEHHWs, TOJYYHTh  HABBIKM  TTOBBIIICHUS
npo¢ecCHOHAIBHOIO YPOBHS.

CamocrosiTenbHast paboTa peanu3yercs:

- HEMOCPEJCTBEHHO B MPOIECCE ayAUTOPHBIX 3aHATUN - HA JIEKLUAX, IPAKTUYECKUX 3aHITUSAX;

- B KOHTaKTe C TpEnojaBarejeM BHE PaMOK PACHUCAHUS - HAa KOHCYJIbTALHUAX MO y4eOHBIM
BONPOCaM, B XOJI€ TBOPYECKMX KOHTAaKTOB, INPHM JIMKBUAALMUHN 3aJ0JDKEHHOCTEH, MPH BbIMOJIHEHUH
WH/IMBUIYAIbHBIX 33/IaHUH U T.1I.

- B bubnuorteke, 1oMa, Ha Kadenpe NpHu BHIMOJIHEHUH 00y4alOUMMHCS YU€OHbBIX U MPAKTHYECKUX
3aj1a4.

Buast CPC u kputepuu o1ieHOK

(o 6amnbpHO-pelitTunroBoi cucreMe [ THTY, CPC ouenuBaercs B 15 6aninos)
1. Pedepar

2 Jokman

3. Occe

4. Yyactue B MEPOTPHUITHIIX

Tembl U1 camMOCTOATENBHOM pabOThI MpomHcaHbl B paboyeil mporpaMme JAMCHUIUIMHBL
D(PGEeKTUBHBIM CPEICTBOM OCYIIECTBICHUS OOYYaIOMUMCS CaMOCTOATEILHON pPaOOTHI  SBIISICTCS
9JIEKTPOHHAs HHPOPMALIMOHHO-00pa30BaTeNbHas Cpeia YHUBEPCUTETa, KOTOpasi 00eCIeunuBaeT JIOCTYI K
y4eOHBIM IUIaHaM, padoYuM MporpaMMaM JAMCLUUILIINH (MOAYJEH), MPaKTUK, K H3/IaHUSAM 3JIEKTPOHHBIX
OMOIMOTEYHBIX CUCTEM.



CocTaBHUTEIIb:

JoneHT kadeaps

«Tennorexuuka u TruapaBJIIKa»

COI'JIACOBAHO:

3aB. BbIMTyCKaromie kadeapoit

«OKOHOMHMKA U YIIPABIICHHE
Ha MPEIIPUATAI)

3aB. xadenpoit

«TermnorexHuka u IruapaBIMKa»

Hupexrop AYMP, nonent
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[ M.A. Maromaesa /




