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1. Ileau m 3axa4M AUCHUILIHHBI

Henpro npenogaBanus TUCUUAILTAHBI « TOMIMBHO — SHEPTETUUECKUI KOMILJIEKC)» SIBJISETCS
M3YYCHHE CTPYKTYPhI COBPEMEHHOTO TOIUIMBHO — YHEPTETHUECKOTO KOMIUIEKCa, KiIacCU(pUKAIIUI
HMCTOYHUKOB PHEPIrUH, UX XAPAKTEPUCTHKU, MECTO U 3HAUYECHHUE B TOIIUBHO — SHEPIETHUYECKOM

KOMILICKCE pa3HbIX CTpaH

3ajaun TUCUUIUIMHBI — PACCMOTPEHHE COBPEMEHHBIX TEXHOJIOTHH JOOBIYH, mepepaboTKu
U TIPUMEHEHUS OCHOBHBIX MCTOYHUKOB DJHEPIHH,
SHEPreTUYECKOro KOMIUIEKCAa U 3HEProcOepeKeHusl.

MEPCICKTUB Pa3BUTHUA TOILIMBHO

2. MecTo IMCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHON MPOrpaMMbl

JlucumminHa OTHOCUTCS K BApUAaTUBHOM YacTH npodeccuoHalbHOTO IuKia. st uzyuenus
Kypca TpeOyeTcs 3HAHHME BBbICIIEH MaTeMaTHKHM, a TaKKe IIKOJBHOTO Kypca MO OOIIei,
HEOPraHUYECKOW M OPraHNYECKON XUMUHU.

B cBorw ouepenp, AaHHBIA Kypc, HOMHMO CaMOCTOSITENIBHOIO 3HAYEHHWs], SIBIIAETCS

MPEAIECTBYOMEH JUCHUIIMHON Il KYpCOB:

nepepaboTku HedTH.

OCHOBBI He(i)TSIHOFO Jc€lda M TEXHOJIOTHHU

3. IlepedeHpb MIaHUPYEeMBIX Pe3yIbTATOB 00y4YeHHUS MO TUCHHILINHE (MOIYJIIO),
COOTHECEHHBIX C HHAMKATOPAMH J0CTHKEHHUS KOMIIETEHIUI

Taduauna 1

Kox mo ®1'0OC NHauKaTOpbI 10CTHIKEHU S Ilaanupyembie pe3yJbTaThl

o0y4enusi mo gucuuiuinie (3YB)

|
Oo6menpodeccnoHaIbHbIE

OIIK-3.  Cnoco6en | OIIK-3.1. Opranusyer paboTy 3HaTh:
OCYUIECTBIISATh C YY4ETOM 3aKOHOJIaTEIbCTBA —  OCHOBHBIE TEPMHHBI U
poheCcCHOHANTBHYIO PD omnpeneneHus B ctpykrype TOK;
JeSITeNIbHOCTD c | OIIK-3.2. Pa3pabaTsiBaeT —  CHocoObI aKKYMYJIMPOBAHMS,
y4eToM MEpBI 110 IKOHOMUIECKOMY 1 peoOpa30BaHUs U HCIOIb30BaAHHS
3aKOHO/IATEIbCTBA 3KOJIOTUYECKOMY SHEPrUH BO30OHOBIISEMBIX
Poccniickoit peryJIMpOBaHUIO TIpoIlecca UCTOYHUKOB,;
@enepand, B TOM — OCHOBHBIE XapaKTEPUCTUKU
uhcne B obmactu FOPHOYUX UCKOIIAEMBIX, UX
SKOHOMHKH u COCTaBbI, METO/IbI TIEPEPAOOTKHU U
3KOJIOTUU

IIPUHLIMIIBI IPUMEHEHMS B
DHEPreTUYECKUX YCTaHOBKAX.
Ymers:

NPOBOUTE  cOOp M aHaIM3
HCXOJHBIX JTAHHBIX UL
HPOEKTUPOBAHUS SHEProOOBEKTOB U
UX DJIEMEHTOB B COOTBETCTBUH C
HOPMaTUBHOM JTOKYMEHTALIUEM;

—  TPHUMEHSATh Hay4YHBIC
TIPUHITUTIBL UCTIOJTb30BaHUS
BO300OHOBIISIEMBIX (BUD) u

HEBO300OHOBJISIEMbIX ~ MCTOYHUKOB
SHEPIuy;




- MNPUMCHATH METOAbI
KOMIIJIEKCHOTO nojxoja B
IJIAaHUPOBAHUHN SHCPI'CTHUKHU,

- OCYHICCTBIAATD MOHUTOPHHT
OKpYKarolle Cpeapl U OLIEHUBATH
BO3JEHCTBUSL PHEPTOHOCUTENEN Ha
OKPYKAIOILLYIO CPELY.

Baagern:

- HpaBI/IJIaMI/I OXp AHBbI
OKpYy>Karoleu cpelpl,
pPallMOHAILHOTO  MCTIOJIb30BAHUS

SHEPTETHYECKOTO CBHIPBS;
— CIIOCOOHOCTBI0  00ecIeunBaTh

coOiroIeHne SKOJIOTHYECKON
0€30MacHOCTH Ha TMPOU3BOJCTBE U
IUTAaHUPOBATh DKO3AIUTHEIE
MEPOMIPUSITUS,,  TYTH  PEHICHUS
HKOJIOTHYECKUX npo0iem
SHEPTEeTUKH.
3. O0beM TMCUMILUITHHBI M BUIbI YUeOHOH padoThl
Tao6auna 2
Bceero CeMmecTpsl
Buj yuyeoHoii paGoThI yacos/ 3a4.e/. 1010]0) 0390
(02110) 0390 4 5
KonrtakTHasi padora (Bcero) 64/1,8 51/1,4 64/1,8 51/1,4
B tom umcie:
Jlexuun 32/0,9 17/0,5 32/0,9 17/0,5
[TpakTHyeckue 3aHATHSI
JIabopatopHbie pabOThI 32/0,9 34/0,9 32/0,9 34/0,9
CamocrosiTejibHasi pa6oTa (Bcero) 152/4,2 165/4,6 152/4,2 165/4,6
B ToMm uucie:
Pedepatsl 52/1,4 36/1 52/1,4 36/1
JToxmaasl 28/0,8 36/1 28/0,8 36/1
IIpesenranuu 21/0,6 21/0,6
U (unu) Opyeue 6uovLl  camocmosimenvHou
pabompi:
IToxroroBka kK 1a00paTOPHBIM paboTaM 36/1,0 36/1,0 36/1,0 36/1,0
[ToaroToBKa K MPaKTHYECKUM 3aHSTUSIM
IToaroToBKa K SK3aMeHYy 36/1,0 36/1,0 36/1,0 36/1,0
Buj orueTrHocTH IK3aMeH | IK3aMeH IK3aMeH | IK3aMeH
BCETO B 54 216 216 216
O0mas Tpy10eMKOCTh yacax
JUCHUIIINHBI BCET'O B 3au. 6 6 6 6
eIHHHNIIAX




4. CopepsxkaHue IMCUUILTHHBI

5.1. Paszaennl TUCHUNJIMHBLI U BHbI 3aHATHH

Tadauna 3
4
Yacel Yacel AChI
NMpaKTH4Yec-
Ne HaumenoBanue pazgesna JIeKIIMOH- | JJabopaTop- KHX (CeMH- Bcero
n/n AUCHUILIAHBI 10 ceMecTpaM HBIX HBIX yacoB
. . HAPCKHX)
3aHATHI 3aHATHI "
3aHATHI
1 TomIMBHO-IHEPTE€TUUECKUI 5 ) - 2
" | KOMILIEKC.
2. | Krnaccudukaius sJHEPropecypcos. 2 - - 2
3. | ComHedHas SHEprus 2 - - 2
4. | DHeprus BeTpa 2 - - 2
5. | I'upposueprus 2 - - 2
6 ['eorepmanbHas sHEprHUs. 2 i - 2
" | IlpuuimBHAas sHEeprus
7. | buosneprus 2 - i 2
8 Hayunbie npuHImMIbI 2 i - 5
" | ucnonp3oBanus B1D
9 HeBo306HOBIsIEMbIE HCTOYHUKHU 5 i - 5
" | oHEprUn.
10. | Topd. butymoHO3HBIE TOPOIBI 2 - ) 2
11. | Cnanusl 2 - ) 2
12 Yriu 2 - ) 2
13. | YraeBonopoaHble ra3bl 2 24 - 26
14. | Hedts 2 8 i 10
15. | OHeprus Oyayuiero 2 - ) 2
16. | BogopoaHble TEXHOJIOTUU 2 - ) 2
Uroro 32 32 - 64
5.2. JIeKIMOHHDbIE 3aAHATHSA
Tabéauua 4
Ne HaumeHoBaHue
Copepsxanue pasnena
n/m | pasjeja IUCUMIIMHBI




TonmmBHO-
SHEPreTUYECKUI
KOMILIEKC.

[Honstne o TOK. Crpykrypa TOINIMBHO — 3HEPreTUYECKOro
Oamanca Mupa. COBPEMEHHOE COCTOSHHE M IEPCIEKTUBBI
pazeutust TOKTOK Yeuenckoit pecnyonuku. HanpaBiaenus
pa3Butus. OCHOBHBIE TEPMHUHBI U onpeesieHus B cTpykrype TOK.

Krnaccudukarus
SHEPTOPECYPCOB.

Bo3o0HOBIIsIeMbIE ¥ HEBO300HOBJISIEMBbIE WCTOYHUKH OSHEPTHUHU.
Kpatkas ~ xapakTepucTMka  MOPUPOIHBIX  SHEPTOHOCUTEICH.
KonuuectBennas oreHka pecypcoB. Bo30OHOBIIsIEMble UCTOUHUKHI
sueprun. Posib u mecto BUD B ctpykrype TOK. [Ipeumymecta u
Hegoctatku BUD

ConneuHas 3Heprus

OOmue cBeoeHHsT O  COJIHEYHOM JHEpPruu. AKTyallbHbIE
HAIpPaBJICHUSI UCIOJIb30BAHUS COJIHEYHON sHepruu.. [Ipodiaemsel u
MNEPCICKTUBLI HCIIOJIB30BAHHA COJTHEYHO SHEPTUH. Comnneunas
TEIJIOBasi ~ SHEPreTHKa. @DOTOINEKTPUUYECKIE  DIIEMEHTEHI.
Kocmmaeckue T'€JIIMOCTaHIINUN.

OHeprus BeTpa

Pecypcel BerposHepruu. IIpoGiembl OCBOEHHUS BETPOPECYPCOB.
Berposnepreruka. CoBpeMeHHbIE BETPOyCTaHOBKU. [lepcrieKTHBBI
Pa3BUTHSI BETPOIHEPT €TUKH.

I'maposneprus

Pecypcsr TUPOIHEPTUMU. [TpuHmn paboThI
TUJIPOICKTPOCTAaHIIMM. Bo3aeicTBHE Ha OKPYKAIOLIYIO CpeEmdy.
Kpynneiimme  ruzpposnexkrpoctaHunn — Mupa.  [lepcrieKTuBbl
pa3BUTHUSA TUAPOIHEPTETUKU. DHEPrUsl NIBUKECHHSI MOPCKHX Mace

['eoTepmanbHas 3HEpTHUS.

[TpunuBHas >HEprUs

buomacca. AkTyajibHble HalpaBJIEHUS UCIOJIb30BaHUS OMOMACCHI.
Knaccudukanus  reorepManbHBIX ~ HCTOYHMKOB  DHEPIHU.
['unporepmanibHble UCTOYHUKUA OSHEPrUH. [ HapoTepMasbHbIE
ctaniuu.llerporepmanbHble  UCTOUYHUKUA DHEPIHH. OHeprus
OpUWJIMBOB M OTIMBOB.  [IpuiiMuBHBIE  3JIEKTPOCTAHIIMH.
Bo3moxxHble pailoHbl cTpouTenbcTBa. llepcnekTuBbl pa3BUTHS
MIPUIIMBHOM YHEPTETHKHU

buosneprus

[Tonsatue o 6momacce. O6pazoBanue B mpupoje. [IpeodbpazoBanue
Oouomaccel.  COBpEeMEHHBIC  HAMpaBJICHUS  HCIIOJIb30BAHHS
Ouomaccel. buotorumBo. XapakTepUCTHKa U IEPCIEKTUBBI
IPOM3BOJICTBA

Hayunbie npuHImne
ucrnoas3osanust BUD

AHanu3  BO30OHOBIISIEMBIX  HSHEpPropecypcoB.  BpemeHHble
xapakrepuctukn ~ BMD.  KawecTBO  MCTOYHMKA  DHEPTUM.
KoMmiekcHpld  1OAXOA B IJJAHUPOBAHWMU SHEPreTUKU  Ha
BO300HOBIISIEMBIX pecypcax. Texuuueckue poOIeMbl
ucnonb3oBanus BUD. MoHUTOpUHT OKpyXaromeid cpensl.
OcHoBHBIE TOTpeOUTENH SHEpruu. MeToAbl  yHpaBlIeHUS.

Co1nanbHO-PKOHOMHYECKUE TMOCIIE/ICTBUS Pa3-BUTHS SHEPTEeTUKU
ga BUD

HeBo300HOBIIsIEMBIE
WUCTOYHHUKH SHEPTHH.

Kpartkas uctopust ucnosap30BaHUs TOPIOYUX HCKomaembiX. Ponb u
MECTO B CTPYKType HUD B CcOBpeMEHHOM TOIUIMBHO-
sHepreTHueckoM OamaHce. [IporHo3 MpowW3BOJACTBA HSHEPTHUU C
ucnonszoBanueM HUD. TlonsTtus o0 yrimeBogopoaHON cucteme
sHepreTuku (YBC).

10

Topd. butymoHno3HbIe
TOPOJBI

Cranuu oOpaszoBanus. Cocta. Cioco6s! 100b14n. TermnoTBopHast
cnocoOHocTh  Topda. OOnactu mnpumeHeHus. IIpupoaHbie
HeTeOMTYMbl U BBICOKOBs3Kasgs HedTh. 3amacwl. IlepepaboTka
IPUPOIHBIX HEPTEOUTYMOB




11

3anmacel. [Ipoucxoxnenue. CocrtaB. HMcropus npuUMEHEHHUs
cinaHueB. JloObl4a U TEXHOJIOTMM MEpepabOTKU  CIAHIIEB.
[IponykTsl  mepepa®OTKM  CHAHIEB HM  HMX  IPUMEHEHHE.
[IepcnieKTHBBI pa3BUTHUs CIAHUEBBIX IPOU3BOJICTB

CraHIel

12

CocraB u knaccubukanus yriaed. Kpynneiimme yrieHOCHbIE
paiionbl.  CriocoObl  100bIYM  (pa3pe3HOM M IIAXTHBIN).
Tepmuueckne ¥ TEPMOKATAIUTHYECKUE MPOIECCHl MepepaboTKH
yraeil. Cunre3 @umepe-Tpona. 'uagpupoBanue yrieu

Yriun

13

Knaccudukamus rasoB mo mpowucxoxnaeHuto. CocraB. BpemHbie
IMpuMECHu B rasax. OuncTKa ra3oB OT MEXaHUYECKUX HpHMGCGﬁ.
VYT1eBOA0POIHBIE Ta3bI AOGcopOnmonHas 1 aicOpOIMOHHAs OCYIIKa ra3oB. OYUCTKA ra30B
oT KHCJIBIX u CCPOOPraHNYCCKUX COCI[I/IHGHI/II\/’I.
lNazodpakuronnpoBanue

14

3amackl HETU U OCHOBHbIE HE(PTEHOCHbIE pailloHbl. MupoBas
no6brya Hedtu. OOmMe CBEAEHUs O T0O0BIYE U TPAHCIIOPTHPOBKE
HepTH. DpakuvoHHBIHK W  XUMHMYECKHH  COCTaB  HEPTH.
Knaccudukanuu Hedreit

Hedts

15

AtomHas sHeprus. Kparkas ucropust ucnons3oBanus. Ceipbe Ui
ATOMHOM JHEPreTHUKHA. ATOMHBIE MIEKTpOCTaHIMH. [lepcrekTuBsl
pa3BUTUA  aTOMHOM  DHEPreTHKH. TepMOsSAEpHBIA  CHHTES.
[lepcneKkTHBEI NCIOJIB30BAHUS

DHeprus Oyayiiero

16

Hctopuuecknii  ouepk. Mertonpl  TONY4YEHHS  BOJOPOJA.
Bonoponnoe tormmmBo. COBpEeMEHHOE COCTOSTHHE BOJIOPOTHOM
SHEPIreTUKHU U NEPCHEKTUBBI JAIBHENIIET0 pa3BUTHUS

Boaoponneie
TCXHOJIOTUNU

5.3. JIaGopaTopHbIii NPAKTHKYM

Taoauma 5

HanMeHoBanmne
pasaena Conep:xanue pa3jiena
JTUCIHHUIITNHBI

OT60p TpoOHI Ta3a:

- oTOOp MPOOKI ra3a MpH MTOMOIIH 3aITUPAIOIICH KUIKOCTH;

- oTOOp MPOOHI B CyXHe Ta30METPHI;

- oTOOp MPOOBI M3 METALTHIECKIX 0aIOHOB;

- 0TOOp MPOOBI HEMOCPEICTBEHHO B Ta30aHATIMTUYCCKYIO alapaTypy

YraeBopopoaHbie
ras3sl

Ocymika raza ¢ mpuMeHeHHeM TBepaoro copOeHTa. XpomaTorpadudeckuid

YrneBogoponHbie
aHaJIU3 rasa 10 U 1ocje OCyIIKU

Tras3bl

OuncTKa ra3oB OT KHCIBIX KOMIIOHETOB Ta3a C MMPUMEHEHUEM KUOKOT'O

YrneBogoponHbie .
copOeHTa. Xpomarorpaduyeckuii aHaiaus ra3a 10 1 1ocie OYHCTKH

ra3bl

Hedb Omnpenenenue coaep>kanus BOAbI B He(TU

HC(I)TL OnpeneneHI/Ie (I)paKI_II/IOHHOFO cocCTaBa Heq)TPI Ha alapare 9Hrnepa




6. CamocrosiTeJIbHASI paﬁoTa CTYACHTOB 110 JUCHUIIJINHE
BOHpOCBI I CaMOCTOATCIIBHOI'O U3YUCHUS

Taoauma 7

NeNe

- TeMBl AJ1 CAMOCTOSITEJILHOI0 H3YyYCHUA

[IepcniekTHBEI pa3BUTHS TOIUIMBHO - SHEPTE€TUYECKOr0 KomIuiekca PO

HpOFH03 Pa3BUTHUA DHCPIrCTUKU HA BO300HOBJIIEMBIX HCTOYHHUKAX OHECPIrun

HpOFH03 Pa3BUTHUA SDHCPIrCTUKU HA HEBO300HOBJISIEMBIX HCTOYHUKAX OHCPIHH.

Hcnons3oBanne CJIaHICB JJIA ITPOU3BOACTBA MOTOPHBIX TOIIJIUB

Ot10en3nHNBanme ra3oB. Mcnoabp30Banne ra3oBoro OCH3MHA

Oransl pa3BUTHs HedTenepepadaThIBaIOIEH MPOMBIIIIIEHHOCTH

N O O B W N

Kpynnelinme MupoBbie MECTOPOXKIEHUS HEDTH

NGO~ wWNE

Tembl pedepaToB u I0KJIAT0B
BertpsHbIe 2neKTpOCTaHIUH.
[IepcnekTuBEl pa3BUTHSA SAAEPHON YHEPTETUKHU
[lepcriekTHBBI pa3BUTHS OMOIHEPTETHKHU.
buoTtonnuso. [lepciekTUBBI MPOU3BOICTBA U IPUMEHEHUS.
Hedrexumuueckoe HampapieHHe UCTIONb30BAHMS CIAHIIEB.
I'mapaBnuueckast moObIUa yriaei.
TepmokaTanuTraeckas mepepadoTKa yriei.
[lepcnekTHBBI MCIIOJIB30BaHM ra3a B KAYECTBE MOTOPHBIX TOILJIUB.

YyeOHO-MeTOANYECKOE O0ecTeYeHHe CAMOCTOSITeIbHO PadoThl

Maszyp U.W. Dueprus Oynymero. — M.: U3natenbckuii nentp «EJIMMA»,2006. — 824 c.,
Wi.

ManosssH A.K. TexHosnorus mnepBUYHOW mepepabOTKM HEDTH W TPHUPOJHOTO rasa:
YyebHoe nmocobwue s By30B. 2-¢ u3a. — M.: Xumus. 2001. — 568 c.: un

Jlykytun b.B. Bo3o6GHOBNsSIeMble UCTOYHUKHU dHEpruu: yuedHoe nocobue.- Tomck. 2008.-

187 c.

Maxmynosa JLII, A6aynmexunoBa 3.A. TOMIMBHO-DHEPTETUYECKUN KOMILJIEKC.
Meroaunueckue ykazanus. - ['po3nsiid. 2011.-111 c.

@D oH/IbI OLIEHOYHBIX CPEICTB

DoHA OIIEHOUYHBIX CPpCACTB AUCHHUINIIMHBI BKIIFOYACT B ceost:

BOTIPOCHI K TMIEPBOM MPOMEKYTOUHOMN aTTECTAIINH;
BOIIPOCHI KO BTOPO# MPOMEKYTOYHOMN aTTeCTAIlHN;
BOTIPOCHI K 9K3aMEHY;

oOpa3zery bunera.

7.1 Bonipocsl K nepBoii py0eskHOil aTTecTallnu

IlonsTue o TOIINIMBHO-3HCPI€THYCCKOM KOMILICKCE.
HepCHeKTI/IBLI Pa3BUTHA TOIIJIMBHO - SQHCPICTUYCCKOT'O KOMIIJIICKCA PO

7




Knaccugukamust ICTOUHUKOB SHEPTHH.

[TonsiTue 0 BO30OHOBIISIEMbIX HCTOUHUKAX YHEPTUU.
ConHeuHas 3HEprus.

[Tpo6nembl UCTIONIB30BAHMSI COTHEUHOW YHEPTUU.
[TepcnieKTUBBI UCTIOIB30BAHUS COJTHEUHOW SHEPTHUU.
I'maposneprus.

[Tpunun paboThl THAPOIIEKTPOCTAHIIUH.

HenocraTku ruposnekTpocTaniinii 000N MOIITHOCTH.
I'eorepmanbHas sHEprUsl.

[IepcniekTHBEI MCTIOJIB30BaHNS IT€O0TEPMAIBHON SHEPTHUH.
OHeprus BeTpa.

PaGora BeTpoycTaHOBOK.

DHeprus NpUJINBOB U OTIUBOB.

Henocratku nprJIMBHBIX 3JEKTPOCTAHIUM.

SAnepHas sHeprus.

buosneprus.

[lepcrieKTHBEBI UCII0JIB30BAHNS OMOTOTUINBA.

AnHanu3 B0300HOBISIEMBIX SHEPTOPECYPCOB.

BpemeHnHbIe XxapakTepUCTUKH BO30OHOBIISIEMBIX HCTOUHUKOB SHEPTUH.
KaudecTBO HCTOUHMKA SHEPTHM.

Paccesnnas sHeprus niaum 3HEprust HU3KOM MIIOTHOCTH.
KoMmmnekcHpli MoAX0/1 B TUIaHWPOBAHUY YHEPTE€TUKHU Ha BO30OHOBIISIEMBIX pecypcax.
Onpenensromas pojab KOHKPETHON CUTYalluH.

MOHHUTOPHHT OKPYKAIOIIEH CPEIbI.

[ToTpebuTenu sHEPrun U UX XapaKTEPUCTUKH.

CornacoBaHue HCTOYHUKOB SHEPTHH H IMOTPEOUTEICH.

Mertoab! ynipaBieHus ycraHoBkamu Ha BUD.

Paccpenorouenune HaceneHusl.

Bo3nelicTBre Ha OKPYXAIOIIYIO CPEAdy.

JlonroBpemMeHHbIe NOCIEACTBUS.

[IporHo3 pa3BUTHs SHEPreTUKH HA BO30OHOBIIIEMBIX HCTOYHHUKAX SHEPTUU
[TonsiTHe 0 HEBO30OHOBIIIEMBIX UCTOYHUKAX SHEPTUU.

[Tpo6memsr coBpemernHoro TOK Ha HEeBO30OHOBIISAEMBIX HCTOYHHKAX

7.2.Bonipochl KO BTOPOii py0e:KHOH aTTecTaAllMU

Topd. O6pazoBanue Topda u ero CocTan.
Topdsinbie MecTOPOKICHUSL.

Jlo6b14ya Topda.

Ucnons3oBanue Topda.

[TonsiTHe o cnaHnax.

3amacel CIaHIIEB.

IIpoucxosaeHue ciaHIeB.

HcTopus cinaHeBoro npou3BoOJICTBA.
[TepepaboTka ciaHIeB.

Cnanuesas cmona. Ee ucnonb3oBanue.
CrnaHueneperoHHble YCTaHOBKH.
[lecnieKTHBBI CIaHILIEBOM MPOMBIIIIEHHOCTH.
Y. [IpoucxoxaeHue yrieu.
Knaccudukanus yriei.

Jlo6bIya yriei.

[ToaroroBka yrieit k mepepaboTKe.



Tepmuueckue MeTo bl IEPEPAOOTKU YTIICH.
TepMokaTanuTUueCKue METOIbI IEPEPAOOTKHU YIIIEH.
I'uapokaTanuTHYECKHE METOIbI IEPEPAOOTKU YIIIEH.
YraeBogopoansie ra3sl. Kitaccugukamnus ra3os 1Mo mpoucxXoKISHHUIO.
Bpenusie npumecu B rasax.

Mertoibl CyXOi ra3004MCTKM OT MEXaHUYECKUX ITPUMECE.
MeTo 161 MOKpPO# Fa300YMCTKU OT MEXaHUYECKUX MPUMECEH.
Ocyika ra3os.

Ouncka razoB OT KMCIIbIX KOMIIOHEHTOB.
l"a3odpakmoOHUPYIOINEC YCTAHOBKH.

Hed1b.OcHOBHBIE HE(TECHOCHBIE paifoHBl. MUPOBBIE 3aIachI.
DneMeHTHbIN cocTaB HEPTEH.

@®pakMOHHBIN cocTaB HedTel.

['pynmnoBoii coctaB HEPTEMH.

WNunekcamms HedTei.

Crioco6n1 iepepaboTku HEPTEi.

PannonanbHO€ UCIIOJIB30BAHUE DHEPTETHUECKOTO CHIPhSI.
[Tpo6eMbI OXpaHbl OKPYKAIOIIECH CPEIBI.

Oo0Opa3zen Oujiera Kk arrecTanum

I'PO3HEHCKHWI T'OCYJAPCTBEHHBI HE®TAHOM TEXHUYECKUI
YHUBEPCUTET

uMeHu akagemMuka M. JI. MIIJIMOHIIUKOBA

BUJIET Nel
Jucounimaa TommBHO-3HEPTEeTUYECKUN KOMILIEKC
Hucturyt HepTi 1 raza Ilpoduns XTIID u YM

1. Knaccudukanus HCTOYHUKOB SHEPTHH.
2. Pabora BeTpOyCTaHOBOK.
3. IIpoGnemsl coBpemenHoro TOK Ha HEBO30OHOBIIAEMBIX HCTOYHHUKAX

YTBEPX/IAIO
» 202r.  3as.xageopoii

7.3 Bonpocsl k 3K3aMeHy

Ilonstue o TOIINIMBHO-3HCPICTUYCCKOM KOMILJICKCE.
Knaccn(pmcaunﬂ HCTOYHUKOB SHCPIUH.

[TousiTHE 0 BO30OHOBIISIEMBIX HCTOUHHKAX OHCPTHUH.
Conneunas OHEPTrHU-.
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[Ipo6nemBbl UCTIONIB30BAHMSI COTHEUHOW YHEPTUU.

IIepcniekTHBEI UCTIOJIB30BAHMS COJITHEYHOUM dHEPIHH.

I'maposneprus.

[Tpuniun paboThl THAPOIIEKTPOCTAHLIUH.

HenocraTku ruaposninekTpocTaniinii 60110 MOIITHOCTH.
I'eorepmanbHas sHEprUsl.

[IepcniekTHBEI MCTIOJIB30BaHNS I€O0TEPMAIBHON SHEPTHUH.

OHeprus BeTpa.

PaboTa BeTpoycTaHOBOK.

DOHeprus NpUINBOB U OTIUBOB.

HenocraTky NpuiaMBHBIX 2JIEKTPOCTAHIIAMN.

buosneprus.

[lepcrieKTHBBI UCIIOJIL30BAHUS OMOTOIIIMBA B KAYECTBE MOTOPHBIX TOIIHB.
[lepcriekTHBBI pa3BUTHS OMOHEPIETHKHY.

Ananu3 Bo300HOBIISIEMBIX SHEPIrOPECYPCOB.

BpemeHnHble xapakTepUCTUKH BO30OHOBIISIEMBIX HCTOUHUKOB SHEPTUH.
KadgecTBO HCTOYHMKA SHEPTUM.

Paccesnnas sHeprus nim sHEprus HU3KOM IUIOTHOCTH.
KoMmmnekcHbli MoAX0/1 B TUIaHWPOBAHUN YHEPTE€TUKHU Ha BO30OHOBIISIEMBIX pecypcax.
Onpenensromas pojab KOHKPETHON CUTYalllH.

MOHHUTOPHHT OKPYKAIOIIECH CPEIbI.

[ToTpebuTenu sHEPruUM U UX XapaKTEPUCTUKH.

CornacoBaHue HCTOUHUKOB SHEPTUH U OTpeOUTENEi.

Mertons! ynpaBiieHHs ycTaHOBKamu Ha BUO.

PaccpenoTouenue HaceneHus.

Bo3nelicTBre Ha OKPYXAIOIIYIO CPEdy.

JlonroBpeMeHHbIE TOCIIEACTBH.

[lonsiTue 0 HEBO30OHOBIIAEMBIX HCTOYHHUKAX SHEPTHUH.

[Tpo6memsr coBpemenHoro TOK Ha HEBO30OHOBIISIEMBIX HCTOYHHKA.

IIporuo3 pa3BuTHs SHEPreTUKU Ha HEBO30OHOBIISIEMBIX MCTOUHUKAX SHEPTUU.

Topd. O6pazoBanue Topda u ero cocran.

Topdsiabie MecTOpOXKIEHUSL.

Jlo6b14ya Topda.

Hcnons3oBanue Topda.

IlonsTre o claHuax.

3amacsel CIaHLEB.

[IponcxoxaeHue ciaHLeB.

Hcropus cnaHLeBoro Npou3BOACTBA.

IlepepaboTka ciaHIEB.

CnanueBas cmona. Ee ucnonb3oBaHue.

CnaHueneperoHHble yCTaHOBKH.

IlecniekTUBBI CIIAHIIEBOM TPOMBIIIJIEHHOCTH.

Hcnonp3oBaHue ClaHIEB [yl IPOU3BOJICTBA MOTOPHBIX TOILIMB U CHIPbS HEPTEXUMUUECKOTO

CUHTE3a

Yruu. [IpoucxoxaeHue yrieu.

Knaccudukamus yriei.

Jlo6brua yriei.

ITonroTtoBka yrieit k nepepadboTke.

Tepmuueckue MeTo bl NEPEPaOOTKU YTIICH.

TepMmokaTtanuTHyeckue MeToIbl epepaboTKH yriieu.

I'uapokaTanuTUyecKre METO bl IepepabOTKH YTIIeH.

VYraeBogopoausle ra3sl. Kiaccugukanus ra3os 1o mpoucxXoISHHUIO.
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Bpenusie npumecu B rasax.

Mertobl CyXOi ra3004MCTKM OT MEXaHUYECKUX TPUMECEM.
MeTo 161 MOKpPO# Fa300YMCTKU OT MEXaHUYECKUX MPUMECEH.
Ocyiiika ra3os.

Ouncka ra3oB OT KMCJIBIX KOMIIOHEHTOB.
l"a3odpakmoOHUPYIONINE YCTAHOBKH.

OTt0eH3uHMBaHue ra3oB. Vcnonb3oBaHue ra3oBoro 0eH3uHa
Hed1b. OcHOBHBIE HEPTEHOCHBIE paiioHBI. MUpPOBBIE 3aIIachI.
KpynHeiimme MUpOBbIE MECTOPOXKICHHS HE(DTH

DneMEeHTHbIN cocTaB HEPTEH.

@®pakUMOHHBIN cocTaB HedTEH.

['pynmnoBoii coctaB HEPTEH.

WNunekcanms HedTei.

Oransl pa3BuTus HedrenepepadaThIBatOIEH MPOMBIIIIJIEHHOCTH.
SAnepHas sHeprus.

[IepcniekTuBEl pa3BUTHSA SAACPHON YHEPIrETUKU

PannonanbHO€ HCTIOIB30BaHUE SHEPTETUUECKOTO ChIPhSI.
[Tpo6eMbI OXpaHbl OKPYKAIOIIECH CPEIBI.

Oo0pa3zen Ous1eTa K IK3aMeHY

I'PO3HEHCKHWI T'OCYJAPCTBEHHBI HE®TAHOM TEXHUYECKUI

YHUBEPCUTET

uMeHu akagemMuka M. J[. MUIJIHOHIIUKOBA

BIJIET Nel

Jucounimaa TommBHO-3HEPTETUYECKUN KOMILIEKC

Huctutyr HepTti 1 rasa IIpoduns XTIID u YM

4. Knaccudukanusi AICTOYHUKOB SYHEPTHU.
5. IlepepaboTka ciaHIIeB.
6. OumcTka ra3oB OT KHCIBIX KOMIIOHEHTOB.

YTBEPXIAIO
» 202 1.  3as.xaghedpotii
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7.4. Onucanue nMoka3aTeye 1 KpUTEpPUEB OLIEHUBAHUS KOMIIETEHIIUI Ha pa3IMyYHbIX dTanax ux (GopMUpoBaHUs, ONMCAHNUE IKAJIbl OLICHUBAHHUS.

Taoauna 8
IlnanupyeMble pe3yJIbTATHI OCBOCHUS] KOMIIETCHIIUH Kpurepun oueHuBaHus pe3y/ibTaTOB 00y4eHHs] HaumenoBanue
Menee 41 6a/1710B 41-60 6108 61-80 6as10B 81-100 6a/10B OIIEHOYHOT'0
(neyoBeTBOpHTEBHO) | (YOBJIETBOPHTEILHO (xopo1o) (OTIMYHO) cpencTBa

OIIK-3. CiocoOeH ocyIecTBIATh Ipo(hecCHOHATBHYIO ACITEIBHOCTD ¢ YUeTOM 3aKOHOAaTeabcTBa Poccuiickoit denepaniny, B TOM YHCIIE B 00JIaCTH

OKOHOMMKH U DKOJIOT'MHU

3HaTh:

- OCHOBHBIC TCPMUHBI U ONIPCACIICHUS B
ctpyktype TOK;

- CHOCOOBI AKKYM YJITHPOBaHMS, MPeoOpa3oBaHusI
1 UCII0JIb30BAHU SHEPTUN BOSO6HOBHHeNﬂﬂX
WCTOYHUKOB,;

- OCHOBHBIE XapaKTEPUCTUKU TOPIOYUX
HCKOMIAaeMBIX, UX COCTaBbl, METObI IEPEPAOOTKU U
MIPUHLUIIBI IPUMEHEHHS B S3HEPI€TUIECKUX
YCTaHOBKaXx.

®parMeHTapHbIe 3HAHUS

Hemnonnble 3Hanus

CdopmupoBaHHbIE, HO
CoieprKallie OTeNbHbIC
poOeTbl 3HAHUS

CdopmupoBanHbIe
CHCTEMaTHYECKHE

3HaHUA

Ymern:

- MPOBO/IUTH  COOp M QHAJM3 MCXOIHBIX JIAHHBIX|
JUISL IPOSKTUPOBAHNUS SJHEPrOOOBEKTOB U UX JIEMEHTOB
B COOTBETCTBUU C HOPMATHBHON TOKYMEHTALIMEN;

- MIPUMEHSTh HayJIHBIE TIPUHIIUITBI
HCIIONIb30BaHUsT ~ Bo30OHOBsieMblx  (BUD) w
HEBO300HOBIISIEMBIX UCTOYHIKOB YHEPTUH;

- MIPUMEHATh METOABI KOMIUIEKCHOTO TIOAX0/1a B
IUTAHUPOBAHUN YHEPTETHK,

- OCYIIECTBIIATh MOHHUTOPHHI  OKpYXaromen
cpenbl U OLEHUBATH BO3JAEHCTBHUSI IHEPrOHOCHUTENEH

Ha OKPYXKaIOIIYIO Cpeny.

YactuyHble yMEHUs

Henonuele ymenus

‘YMeHus MojHbIe,
JIOITyCKAIOTCSl HEOOMIBIIINE
OILIMOKHU

ChopmupoBanHbie

YMEHHUS

300aHus O
KOHMPOAbHOU
pabomul, mecmoswvie
3a0anus, obunemot
pybesicnvix
ammecmayuil, memoi

peepamos




Baagern:

- MpaBWIaMH OXPaHbl OKPYKAIOIIEH Cpepl,
paIMOHAIBHOTO  HMCIONB30BAHUS  YHEPreTHUECKOro
CBIPbS;

- CIIOCOOHOCTEIO  00EeCIeurBaTh  COONIOIEHHE,
9KOJIOTHYECKOM 0e30MacHOCTH Ha TPOHM3BOJCTBE U
[UIAHMPOBATh  JKO3AIIUTHBIE ~ MEPONpUSTHS, IyTH
PEIIEHHS SKOJIOTMIECKUX POOIEM SHEPTETUKH.

YacruaHoe BJIaICHUC
HaBBIKaMH

Hecucrematnueckoe
MPUMEHEHNE HAaBBIKOB

B cucremarnueckom
MMPUMEHCHUHN HABBIKOB
JOITyCKaroTCA HpO6eJ'ILI

Ycnemnnoe u
CHCTEMAaTHYECKOE
MIPUMEHCHUEC HABBIKOB
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7.5 Kputepun oneHnBasi TeKylei, pyoe:kHOM M NPOMEKYTOYHOMH aTTecTallMu

Atrtectan. | Bux gesitensHocTH Buasl padoT, moasieskainue oneHKe Maxkcum.
Nepuo/ K0JI-BO
0a/1J10B
1 Texymuii KOHTPOJIb [IpakTnueckue padboTsl 7
Texymmii KOHTPOJIb JlaGopaTopHble pabOTHI 8
PyGexwnas arrecranust | [lucbMeHHass KOHTpOJIbHAS paboTa 1mo 20
Bompocam (3 Borpoca) U YCTHBIN
KOJUIOKBUYM
[MocemaemMocTh MakcumaibHas (90-100%) 5
2 Texymmii KOHTPOJIb [IpakTnueckue paboTsl 7
Texymmii KOHTPOJIH JlaGopaTopHbie pabOTHI 8
PyGexnas arrecranus | [TucbMeHHast KOHTpOJIbHAS paboTa 1o 20
Bonpocam (3 Bormpoca) U yCTHBIN
KOJUTOKBUYM
CamocrosTeapHas NunuBuayansHOE 3aaHNE 15
paborta
IMocemaemMocTh MakcumanbHas (90-100%) 10
3 BCET'O 100

8. OcodennocTn peaim3anuy JTMCHUIIIMHBI IJI HHBAJIUA0B H JUI[ ¢ OrPAHUYCHHBIMU

BO3MOKHOCTHMH 310POBbBSA

JInst ocyIiecTBIICHHS MPOLEAYP TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH M MPOMEXKYTOUYHON
aTTecTalii OOyJaromMXcs CcO34aHbl (DOHIBI OIEHOYHBIX CPEJCTB, aAaNTHPOBAHHbBIC JUIS
WHBAJIUIOB U JIMIl C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 370POBbS M IO3BOJISIIOLIME OLCHUTH
JTOCTHKCHHE MMM 3aIUIAHHPOBAHHBIX B OCHOBHOI 00pa3o0BaTeNbHOW HpOrpaMMe pe3ylbTaToB
o0y4eHHsI ¥ ypOBEHb C(HOPMUPOBAHHOCTH BCEX KOMIIETCHIIMH, 3asBIICHHBIX B 00pa30BaTEIbHOM
nporpamme. Popma mpoBeneHMS ~TEKyIIeH ~aTTeCTallMk JUIS  CTYJCHTOB-MHBAINIOB
YCTaHABIMBACTCA C YYETOM HHIMBUAYAJIbHBIX IICUXO(QH3MYECKUX OCOOEHHOCTEH (YCTHO,
NUCbMEHHO Ha Oymare, NMUCHbMEHHO Ha KOMIIbIOTepe, B (opme TectupoBaHus u T.I.). [lpu
TECTUPOBAHUM ISl CIAOOBHAIINX CTYACHTOB HCIOJB3YIOTCS (DOHIBI OLEHOYHBIX CPEICTB C
YKpyImHEeHHbIM mpudroMm. Ha odKk3amMeH mnpuriamaercs CONPOBOXKAAIOMINN, KOTOPBIH
o0ecrieynBaeT TEXHHUUYECKOE COMPOBOXKAEHUE CTyIAeHTy. IIpu HEoOXOAMMOCTH CTYAEHTY-
MHBAJINIY IPEJOCTABISIETCS JOMOJHUTEIbHOE BpeMs JUIsl IOJrOTOBKM OTBETA Ha dK3aMeHe (Win
3ayere). OOyuarouiyecs C OIpaHMYEHHBIMH BO3MOXHOCTSIMM 370pOBbS M oOydaromuecs
MHBAIK/Bl 00ECHEUUBAIOTCS TEYaTHBIMH M 3JIEKTPOHHBIMHM O0Opa30BaTebHBIMU PECypcaMu
(mporpamMmsbl, y4eOHBIE TOCOOHMS s CaMOCTOATENbHOM paboTel W T.A4.) B (dopmax,
aIalTUPOBAHHBIX K OFPaHUYEHHSIM UX 3JI0POBbS U BOCIIPUATHUS HHPOPMAITUH:

l) JUI1 THBAJIMJIOB U JIMI C OTPaHUYCHHBIMHA BO3MOXXHOCTAMU 310POBbA 110 3PCHUIO:




- ISl CJIeMbIX: 33/IaHUs U1 BBINIOJHEHUS HAa CEMHHApaX M MPAKTUYECKHX 3aHATHUSAX
odopmistoTes penbedHo-ToueuHbIM mpudTOoM bpailnis uam B BuAE MEKTPOHHOTO JTIOKYMEHTa,
JOCTYITHOTO C MIOMOIIBIO KOMITBIOTEPA CO CIICIUATN3UPOBAHHBIM POTPAMMHBIM O0eCTIedeHuEM
JUTSL CIIETIBIX, JTMOO0 3a4UTHIBAIOTCS aCCUCTEHTOM; MMCHhbMEHHBIE 33JaHHS BHITIOJHAIOTCS Ha Oymare
penbedHO-TOYeuHbIM mmpudTOM bpaiing wuiam Ha KOMIBIOTEpE CO CHEIHMATH3HMPOBAHHBIM
MIPOrPaMMHBIM 00€CIIEYeHUEM IS CIIETIBIX JINO00 HaTUKTOBBIBAIOTCS ACCHCTEHTY; 00yJaromuMcs
JUISL BBITIOJIHEHUS 3aJaHusl TPU HEOOXOJMMOCTH TPEIOCTABISETCS KOMIUICKT MHChMEHHBIX
MPUHAIIISKHOCTEH 1 Oymara Juisi muchMa penbeHO-ToYeuHbIM mpH(TOM bpaiins, kommbroTep
CO CHENMATM3HUPOBAHHBIM IPOTPAMMHBIM 00ECTIEYCHUEM JIJISI CIICTIBIX;

- IJI cA1a00BHAAIIMX: 00eCTieunBaeTCs WHANBUAYAIEHOE PAaBHOMEPHOE OCBEIICHHE HE
menee 300 urokc; oOydaromumcst i BBITIOJHEHHUS 3aJaHus TpU  HEOOXOIMMOCTH
MPEIOCTABISIETCS] YBEIIMUMBAIOIIEE YCTPOMCTBO; BOSMOYKHO TAK)KE MCIIOJIb30BaHIE COOCTBEHHBIX
YBEIMYHMBAIONINX YCTPONCTB; 3alaHUs JUTsI BHITIOJIHEHUS 3aJJaHUN O(QOPMIISIOTCS YBETUYCHHBIM
upudrom;

2) 7S MHBAJUJIOB M JIUII C OTPAaHUYCHHBIMHA BO3MOKHOCTSIMH 3/I0POBBS MO CJIYXY:

- A TJAYXHX H CJIa00cablIAIMX: 00eCreunBaeTCcss HAIMYHE 3BYKOYCHIIHBAFOIICH
anmaparypbl  KOJUIEKTUBHOTO  TOJb30BaHUS, INPU  HEOOXOJUMOCTH  OOydaromumcs
IIPEJOCTaBISIETCS  3BYKOYCWIMBAIOIIAs  anmaparypa  MHAMBUIYaJIbHOTO  IOJb30BAHUS;
MIPEJOCTABIISIIOTCSA YCIYTH CypAONIEPEBOIUHKA;

- IJISl CJENOIJIyXMX JIOIYCKaeTcsl NMPUCYTCTBHE ACCHUCTEHTA, OKAa3bIBAIOIIEIO YCIYrH
TUGIIOCYpIOTIEPEBOAUMKA (IOMUMO TPeOOBAHUMN, BBINOJIHAEMBIX COOTBETCTBEHHO JIS CIEIBIX U
TITyXHX);

3) uId UL C TAXKEIbIMU HapyLICHUSMHU PeYH, TIYXHX, CIa00CbIIIANINX JEKIUN U CEMUHApPHI,
IIPOBOJIUMBIE B YCTHOH (popMe, IPOBOAATCS B MUCbMEHHOM (opMe;

4) nas WMHBAJIMIOB M JMIl C OrPAaHMYCHHBIMM BO3MOXKHOCTSIMH 3/10pOBbs, HMEKOIIMX
HapPYILIECHHS ONOPHO-ABUIaTeLHOI0 annapara:

- Ui JIML C HapylIeHUSMM OIOPHO-JBUTATEILHOTO anmapara, HapyleHUsIMU
JIBUTATENIbHBIX (YHKIUI BEpXHUX KOHEYHOCTEH WM OTCYTCTBHEM BEpPXHUX KOHEYHOCTEH:
MUCbMEHHBIE 33JIaHUs BBIMOJHAIOTCS HAa KOMITBIOTEPE CO CIELUAIN3UPOBAHHBIM MPOrPAMMHBIM
o0OecrieyeHMEM WJIM  HAJUKTOBBIBAIOTCS ~ ACCHCTEHTY; BBINIOJIHEHHE 3a7aHuil  (TECTOB,
KOHTPOJIBHBIX paboT), MPOBOAMMbBIE B MMCbMEHHOM (hopMe, TPOBOJATCS B YCTHOU opme myTem

orpoca, 6eceibl ¢ 00yJaromnMCS.
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9. YueOHO-MeTOANYECKOE U MH(POPMAIHOHHOE 00ecTieYeHHe TUCIIUTIIHHbI

9.1 JIureparypa
1. Ynanos C.H. Bo300HOBIsIEMbIC HICTOYHUKH SHEPIHH : ydcOHOe mocooue / Yaamos C.H..
— HoBocubupck : HoBocuOupckuii rocynapcTBeHHBIM TEXHUYECKU yHUBepcuTeT, 2014, —
460 c. — ISBN 978-5-7782-2358-5. — Tekcr : 37eKTpOHHBIN // DIEKTPOHHO-OMOIHOTeIHAS
cucrema IPR BOOKS : [caiit]. — URL.: https://www.iprbookshop.ru/47686.html
2. HerpamuuuyoHHbIE W BO300OHOBIISIEMbIC MCTOYHHUKH DHEPruM : yueOHOe mocobdme / . —
Jlumenk : JIunenkwii rocynapcTBeHHBIN TexHuueckuii ynusepcutet, ObC ACB, 2014. — 72
c. — ISBN 978-5-88247-672-3. — TekcT : 3JIEKTPOHHBIN // DIEKTPOHHO-OMOIMOTEUHAS
cucrema IPR BOOKS : [caiit]. — URL.: https://www.iprbookshop.ru/55117.html
3. Manossa A.K. TexHosorusi mepepabOTKH NPHPOIHBIX dHEproHocuteneit.- M.: Xumus,
KomnocC, 2004.- 456 c.: un.
5. Maszyp N.M. Dueprus Oynymero. — M.: U3narensckuii nentp «EJIMMA»,2006. — 824 c.,
WL
6. Maxmynoa JLII., AoOxymvexunoBa 3.A. TomIMBHO —  3HEPreTUYCCKHIA
KoMIUIeKC. YueOHoe nocobue. — I'posnsrii. 2010.-110 c.
7. ManoBan A.K. TexHosnorusi nepBu4yHOW nepepabOTKM HEPTH W HPUPOJHOTO rasa:
VYyebHoe nmocobue st By30B. 2-¢ u3a. — M.: Xumus. 2001. — 568 c.: ui. -

B) NPOrpaMMHOe M KOMMYHHMKAIIHOHHOE o0ecnieyeHue
1. DneKkTpOHHBIN KOHCTIEKT JICKIIUMN.
2. HaGops! mpe3eHTamii 7Sl JISKITUOHHBIX 3aHATHH.
3. DIeKTpOHHO-OMOMMOTEYHAs CHCTeMa KOHCYJIBTAaHT CTYJICHTa
4. DnexrpoHHo-6nbMoTeuHas cuctema |PRbooks

9.2 Meroauyeckue YyKa3aHMsA MO0 OCBOeHHI0 JucUMIIMHBI «TonauBHO-
JHepreTuyeckuii komiiexke» Ilpusiokenue

10.MarepuaJibHO-TEXHHYECKOE 0o0ecneuyeHue TUCITUTIMHBI

1. Knacc ¢ nepcoHanbHBIMH KOMIIBIOTEpAMH [UIS BBIIOJHEHUS MPAKTHUECKUX paboT U
o(opMIIEHHSI OTUETA [0 CaMOCTOATENIbHON padoTe.

2. JIaboparopust a1 nOpoBeneHWs HccienoBaHMA He(Te M aHanM3a  KadecTBa
He(TEeNpOayKTOB,  coJepkamas: Ja0opaTOpHble  CTOJbI,  BBITSDKHOM  HIKad,
pedbpakromerp UPD 454 B2M, uentpudyra OITH-8, Becl ananutuueckue AR 2140
«OHAUS», KanuwuispHbI BUCKO3MMETpP, NpUOOp Ui OINpeNesIeHUus] TeMIlepaTyphbl
3acteiBanusi, ®OK-56M, BonsHas Oans, mydenbHas neus MII-2YM, cymmibHbII
mkad, npubop [Uis uUccleAoBaHUS He(TAHBIX SMynbcui, anmapat TB3 s
ONpe/ieNIeHUsl TeMIlepaTypbl BCHBIIIKM B 3aKpelToM Turie; ammapatr TBO mns
OTIpe/IeNIeHUs] TEeMIIepaTypbl BCIBIIIKA B OTKPBITOM THUIJIE; JIAOOPATOPHBIA KOMILUIEKC
Ne2 M6V nnst skcnpece — aHanu3a TOIUIMBA, amlmapar A pa3rOHKH HeQTEnpoayKTOB
APH-2M, OKTaHOMETp 3JIEKTPOHHO-ONTHYECKUH, MpubOp JUIs  OIpelesieHUs
¢pakunoHHoro cocraBa HedrenpoaykroB ASTMD 86, reneparop Bojopoaa, npudop
JUIA  ONpEACNCHUs AaHWIMHOBOW TOYKM, ammapar Uil ONpPENENICHUs JaBJICHUSA
HachllleHHBIX napoB (ammapat Peiima) II9- 7100, mpubop s  omnpenesneHus
cojiepkaHusd (HaKTUYECKUX CMOJI, OKTAaHOMETp 3JeKTpoHHO-onThueckuit I132-7300,
anmapart A onpeaenenus coaepxanus cepsl IIOCT-2MK.
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Ipunoxenue

Metoanyeckue yKa3aHHUs 110 OCBOCHHIO AU CHMIIIMHBI
«TonaMBHO-3HepPreTHYeCKUil KOMILIEKC»

1.Meroaunyeckue ykazaHusl 1Jisi 00y4alOIMXCS 10 MUIAHUPOBAHUIO U OPraHU3alUH
BpeMeHH, He00X0AUMOr0 VIS OCBOCHUS TUCHMILIMHBI.

W3yuenne pekoMeHAyeTcss HavyaTh C O3HAKOMJICHHMsS C pabodeld mporpaMMoin
JTUCHUILUIMHBI, €€ CTPYKTYPOM U coAep)KaHueM pa3aenoB (Momyseil), (OHIOM OLIEHOYHBIX
CPeACTB, O3HAKOMHUTBHCS C Y4EOHO-METOAMUYECKMM M HH(OPMAIMOHHBIM OOecreYeHneM
JUCLUIUINHBIL.

HuctmmuimHa «ToNJIMBHO-D)HEPreTHYECKHIl KOMILIEKE» COCTOMT W3 16 CBSI3aHHBIX
Mexay co0oro TeMm, oOecreunBaroIIuX MOocae0BaTeNbHOE n3ydeHne Matepuana. OOyueHue o
qicuuiuinHe  «TOMIMBHO-DHEPreTHYeCKM KOMILIEKC» OCYLIECTBIISIETCS B CIEAYIOIIHUX
dhopmax:

1. AynutopHsle 3aHATHS (JIEKLUH, TPAaKTUYECKUe/1a00paTOPHbIE 3aHATHS).

2. CamocrosiTenpHasi paboTa CTyAeHTa (BOMPOCHI JUISI CAMOCTOSTEIBHOIO H3Y4YCHUS,
MO/INOTOBKA K J1a00paTOPHBIM paboTaM, MOArOTOBKA K 3a4ETY).
3. HurepakTuBHBIE (QOPMBI MPOBEACHUS 3aHATUN (KOJIJIOKBUYM, JIEKIUS-TUCKYCCHUS,

TPYNIIOBOE PEIICHHE Keca u 1p. GopMBbI).

Y4eOHbIid MaTepuan CTPYKTYPUPOBAaH W H3y4YCHHE JWCIHILIAHBI TPOU3BOIUTCS B
TEMAaTUYECKOH TIOCIIeOBATENFHOCTH. KakIOoMy MpakTHYEeCKOMY H  CaMOCTOSITEIbHOMY
M3YYEHUIO MaTepuaia IpeaIecTBYeT JIEKIUs Mo JaHHOUW Teme. O0yyaromnuecs caMOCTOSATENbHO
MPOBOJAT MPEABAPUTEIbHYIO MOATOTOBKY K 3aHATHIO, NMPUHUMAIOT AaKTUBHOE M TBOPYECKOE
ydacThe B 0OCYKJIEHHU TEOPETHUYECKHX BOMPOCOB, pa3bope MpoOJIEMHBIX CUTYAIlUi U TTIOMCKOB
nyTel ux pemieHus. MHorue npooaemMsbl, U3y4aeMble B Kypce, HOCSAT JUCKYCCHOHHBINA XapakTep,
YTO MpeJInoJiaraeT MHTEPAKTUBHBIN XapakTep MPOBEACHH 3aHATUN HAa KOHKPETHBIX MpUMepax.

OrnrcaHue MocaeI0BaTeIbHOCTH JACUCTBUIN 00yUarOIIeTOCs:

[Ipn u3yueHuu Kypca ciaeayeT BHUMATENIbHO CIyIIAaTh U KOHCIIEKTHPOBATh MaTepual,
W3NlaraeéMblii Ha ayAUTOPHBIX 3aHATHSIX. [ ero moHMMaHUS M KauyeCTBEHHOTO YCBOCHHS
pEKOMEHAyeTCsI cleaAyIolias NocaeA0BaTeIbHOCTh ACHCTBUMN:

1. Ilocne okoHyaHWsl y4eOHBIX 3aHATUN AJIs 3aKpEIUICHHUS MarepHajia IpOCMOTPETh U
00yMaTh TEKCT JIEKLUH, MPOCTYIIaHHOW cerojiHs, pa3o0parbh paccMoTpeHHble npumepsl (10 -
15 MuHyT).

2. Ilpu noAroToBKE K JIGKIIMU CIIEAYIOUIETO JHSA MOBTOPUTH TEKCT MPEAbIAYIICH JEKINH,
MOAyMaTh O TOM, Kakas MOXeT ObITh cienyromas tema (10 -15 Munyr).

3. B Tteuenue nHenenu BbIOpaTh BpeMs Ui pabOTHI ¢ JUTEepaTypoil B Oubmuoreke (o 1
qacy).

4. Ilpu MoAroTOBKE K MPAKTUYECKOMY/ CEMHHAPCKOMY 3aHSTHIO MOBTOPUTH OCHOBHBIC
MOHATHS 1O TeMe, M3y4yuTh MNpUMeEphl. Pelias KOHKPETHYIO CHUTYaIuio, - MpeIBapUTEIbHO
MOHATH, KAaKOW TEOpEeTHUECKUH MaTephall HYKHO HUCIONB30BaTh. HameTuTh miaH pelieHus,
monpoOOBaTh HA €T0 OCHOBE PEHIUTH | - 2 MpakTUUecKue CUTyanuu (J1ad. paboThl).

2. Meroanuyeckne ykasaHusi mo padore 00y4alOImMXCsi BO BpeMsi NPOBeICHHS
JIEKIMH.

Jlekiuu  garOT OOyYaromMMCS CHCTEMAaTH3MpPOBAaHHBIC 3HAHUA 10 AUCIUILIMHE,
KOHIIEHTPUPYIOT MX BHUMaHHE Ha HauOoJee CIOXKHBIX U BaXKHBIX Bompocax. JIEKIu 0ObIYHO
W3NararoTcsl B TPAJAUIMOHHOM WM B MPOONeMHOM cTwie. [[isi CTyneHTOB B OOJNBIIMHCTBE
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ciydaeB B mpoOieMHOM cruiie. [IpoOneMHBIN CTHIIh TO3BOJIIET CTUMYIHUPOBATH AKTUBHYIO
MO3HABATEIBHYIO JCSATEIbHOCTh OOYUAIOMUXCS M WX HMHTEpeC K IUCIHIUIMHE, (OpPMHpPOBATH
TBOPYECKOE MBIILJICHUE, MpUOEraTh K MPOTUBONOCTABICHUAM M CcpaBHeHUsM, 20 genath
000011eHNs, aKTUBU3UPOBATh BHHMAHHE OOYYAIOIIMXCS IyTeM TOCTAHOBKH TMPOOJIEMHBIX
BOIIPOCOB, MOOIIPSATH TUCKYCCHIO.

Bo BpeMms JEKIIMOHHBIX 3aHATUNA PEKOMEHAYETCS BECTH KOHCIEKTHPOBAaHHUE YYEOHOTO
Martepuana, oopamark BHUMaHue Ha (OPMYITMPOBKH M KATETOPUH, PACKPHIBAIOIINE CYTh TOTO
WJTM UHOTO SIBJICHUS, WJIH MPOIECCOB, BBIBOJIBI M MPAKTUYECKUE PEKOMEHIAIUH.

KoHcIekT neKIuu gydiie moapa3aeiaTh Ha MyHKThI, COOJII0asi KPaCHYI0 CTPOKY. DTOMY
B Ooipmioil cremeHn OyayT CIOCOOCTBOBATh BOIPOCHI IUIAHA JICKIIUH, MPEIIONKCHHBIC
npenogaBatessiM.  Criemxyer oOpamiaTh BHHMaHHE Ha aKIEHTBI, BBIBOJbI, KOTOpBIE JENaeT
npenojgaBaTelib, OTMeUasi HanboJiee BaXXHbIE MOMEHTHI B JICKIITMOHHOM MaTepuase 3aMeYaHusIMU
«BXHOY», «XOPOIIO 3allOMHUTHY» U T.NM. MOXHO JieiaTh ATO M C MOMOIIBIO Pa3HOIBETHBIX
MapKepOB WJIU PYyUEK, OTUYEPKUBASI TEPMUHBI U OTIPEACIICHUS.

[enecoobpazHo pa3paboTaTh COOCTBEHHYIO CHUCTEMY COKpallleHui, a0OpeBuaryp u
cuMBoJioB. OmHaKo mpu ganmbHeWmend paboTe ¢ KOHCIEKTOM CHMBOJIBI JIydIlle 3aMEHHTH
OOBIYHBIMH CIIOBAMH JIsI OBICTPOTO 3PUTEITLHOTO BOCIIPUSATHS TEKCTA.

PabGoTass Hag KOHCHEKTOM JIEKIMI, HEOOXOJAMMO HCIIOJh30BaTh HE TOJIBKO OCHOBHYIO
TUTEpaTypy, HO U Ty JUTEPATYPy, KOTOPYIO OTOJHHUTEIBHO PEKOMEHJIOBAJ IPEINoaBaTellb.
HNmenHo Takast cephe3Hasi, KpONmoTIMBasi padoTa C JICKITMOHHBIM MaTEPHAIOM ITO3BOJIUT TITyOOKO
OBJIAJICTh TEOPETUIECKUM MATEPHATIOM.

Temaruka ekt 1aetcs B pabodeit mporpaMme TUCIUTUTAHEI.

3.MeToanueckue YKa3aHUsA od0yyammumMcst no MOATrOTOBKE K
Ja00paTOPHBIM/MIPAKTUYECKUM 3AHATUAM

Ha naGopaTopHBIX/IPaKTHUUECKUX  3aHATUSAX MPHUBETCTBYETCS aKTHBHOE y4yacTHE B
00CY)KJICHMM KOHKPETHBIX CHUTYyallui, CIOCOOHOCTh Ha OCHOBE IOJIyYEHHBIX 3HaHUW HAXOJIUTh
HauOonee H(PQPEKTUBHBIE PEIICHUS IOCTABJICHHBIX MPOOJeM, yMETh HAaXOJUTh MOJIE3HBIN
JOTIOTHUTEIBHBIA MaTepUal o TEMAaTUKEe CEMUHAPCKUX 3aHATUH.

Crynenty peKOMeHyeTCs clieyromas cxema MOATOTOBKHU K
1a60pPaTOPHBIM/TIPAKTUYECKUM  3aHSTUSM:

1. O3HakoMIIeHHE C IIJIAHOM JIaOOPATOPHBIX/TPAKTUYECKUX 3aHATHUS, KOTOPBII OTpakaeT
coJiep>KaHue MPEeUI0KEHHON TEMBI;

2. IIpopaboTaTh KOHCIIEKT JICKITUH;

3. [IpounTaTh OCHOBHYIO U IOMOJHUTEIBHYIO IUTEPATYPY.

B mpouecce moAroroBku K 1a00paTOPHBIX/TIPAKTHYECKUX  3aHATHSAM, HE0OXO0IUMO
oOpatuTh 0c000€ BHUMaHUE Ha CaMOCTOSITEIILHOE W3YUYE€HHE PEKOMEHIOBAHHOM JHUTEpaTyphl.
[Ipu Bcell MOTHOTE KOHCIEKTUPOBAHMSI JIEKIIMM B HEM HEBO3MOXKHO M3JI0)KHTh BECh MaTepHall
M3-3a JIUMUTA ayauTOpHBIX dYacoB. [loaTomy camocTosdTenbHas paboTra ¢ ydyeOHHKaMH,
y4eOHBIMU TMOCOOUAMHU, HAay4yHOH, CHpPaBOYHON JHUTEpPATypoOil, MaTepHallaMd MEePHOIUYECKUX
m3nanuit  u  UHTepHera sBusierca Haumbonee O(Q(EKTHBHBIM  METOJAOM  TOJTYYCHHS
JOTIOJIHUTEIBHBIX 3HAHMM, M03BOJISIET 3HAYUTENBHO AKTHMBU3UPOBATH IMPOLIECC OBJIANCHUS
nHpopmanue, cnocoocTByeT 6osiee rITy0OKOMY YCBOGHHUIO M3ydaeMoro Marepuana, GopMupyer
y CTYJIEHTOB OTHOIIIEHHWE K KOHKPETHOW mpoOieMe. Bce HOBbIE MOHATHS MO M3y4aeMOW Teme
HEOOXOIMMO BBIYUYHUTh HAW3YCTh M BHECTH B TJIOCCAPHl, KOTOPBIM II€IecO00pa3HO BECTH C
caMOro Hayaya U3y4yeHus Kypca;
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4. OTBETUTH Ha BOIIPOCHI IJIaHA JTA0OPATOPHBIX 3aHATHI,

5. BBIIOJIHUTE TOMAIITHee 3aJaHue;

6. [TpopaboTaTh TECTOBBIC 3aaHUS U 33a4H;

7. Ilpu 3aTpynHeHUIX c(hOpMYIUPOBATH BOIIPOCH! K MPENOaBATEINIO.

Pesynmprar Takoil pabOTHI JOKEH MPOSBUTHCS B CIIOCOOHOCTH CTYAEHTa CBOOOIHO
OTBETHTH Ha TEOPETHYECKUE BOMPOCHI MPAKTUKYyMa, BBICTYIIAaTh U Y9aCTBOBATh B KOJUICKTHBHOM
00CYX/IEHUH BOIIPOCOB M3y4aeMOH TEMBbI, NMPABMWJIBHO BBITIOJNHITH MPAKTUYECKUE 33JaHUS H
1a00paTopHBIE padOThI, KOTOPBIC JAIOTCS B (DOHJIC OLIEHOYHBIX CPEJCTB JUCIIUTIIHEL.

1. Meroanyeckne yka3aHusi 00y4alOIMMCS 10 OPraHM3aLMH CAMOCTOSTEJIbHOMN

padoThI.

Henp opranuzanum caMOCTOATENbHONW paboTel 1O  AucuumiuHe «TomiuBHO-
JHEePreTHYeCKUil KOMILIEKC» - 3TO YriayOieHue M pacliupeHHe 3HaHuid B oOnactu
MPUTOTOBJICHUS W aHalM3a TOBApHOM NpOAYKUMHU; (OPMUPOBAHME HaBbIKAa U MHTEpeca K
CaMOCTOSITEJIbHOM MO3HABATEIbHON JIESITEbHOCTH.

CamocrosTensHas paboTa OOYYAIOMIMXCS SIBJISETCS Ba)XHEUITUM BHJIOM OCBOCHHS
COJICP)KAHUS JTUCITUTUTHHBI, TIOJITOTOBKH K MPAKTHYECKUM 3aHATHSAM U K KOHTPOJIBHOW padoTe.
Croa e OTHOCSTCSI M CaMOCTOSITEIbHOE YIIyOJIeHHOE U3ydeHHE TEeM JUCHUIUIMHBIL.
CamocTtosrenbHas paboTa MpeacTaBisieT cOO0N MOCTOSIHHO JIEHCTBYIONIYIO CHCTEMY, OCHOBY
00pa30BaTeNILHOTO MpoIecca U HOCUT HUCCIIEI0BATENIbCKUM XapaKTep, YTO MOCIYKUT B OyAyIIeM
OCHOBaHHMEM ISl HAIWMCAaHUS BBITYCKHOH KBaJHM(PHUKAIIMOHHONH pabOThl, MPAKTUIECKOTO
MIPUMEHECHHMS ITOJTYUCHHBIX 3HAHUH.

Opranuzanys camMoOCTOSITENIbHOM paboThl 00yJaromMXCcsi OPUEHTHPYETCS HAa aKTHUBHbBIC
METO/IbI OBJIQZICHUS 3HAHUSIMH, Pa3BUTHE TBOPUYECKUX CHOCOOHOCTEH, Mepexoa OT MOTOYHOTO K
WHIUBUAYAIU3UPOBAHHOMY OOYUYEHHIO, C YI€TOM MOTPEOHOCTEH U BO3MOKHOCTEH JTMUYHOCTH.

[IpaBunbHast opraHu3anusi CaMOCTOSITEIbHBIX YU€OHBIX 3aHSITHM, UX CHCTEMATHYHOCTb,
1enecooOpa3Hoe MIaHUPOBaHKHE PabOUero BPEeMEHH MO3BOJISET CTYJCHTaM pa3BUBATh YMEHUS U
HaBBIKM B YCBOGHHMM M CHUCTEMaTH3allMM IMPUOOpETaeMbIX 3HAHUIl, OOecrneynuBaTh BBICOKUI
YpOBEHb  yCIIEBAEMOCTHM B  MepuoJ  OOydeHHs, TOJYyYUTb  HABBIKM  IOBBIIICHUS
podecCHoHALHOTO YPOBHSL.

CamocTosrenbHas paboTa peanu3yercs:

- HEIMOCPEJICTBEHHO B IpOllecce ayIUTOPHBIX 3aHATUN - Ha JIEKIUAX, MPAKTUYECKHX
3aHATUSX;

- B KOHTaKT€ C MperojaBaTesieM BHE paMOK paclucaHus

- Ha KOHCYJIbTalUAX IO Y4eOHBIM BOIIPOCaM, B XOJ€ TBOPYECKHUX KOHTAKTOB, MpPHU
JTUKBHUJIAIUY 33J0JDKEHHOCTEH, TPH BBITIOJHEHUN UHIUBUYATbHBIX 3aIaHUN U T.1I.

- B Oubmmoreke, AoMa, Ha Kadeape MpPU BBHINOJHEHHUH OO0yJaroIUMCS Y4YeOHBIX U
MPaKTUYECKUX 3aa4.

Buast CPC u kputepuu o1ieHOK
(mo 6annpHO-peitunroBoit cucreme [ THTY, CPC ouenuBaercs B 15 6amioB)

1. Bonpocs! uist caMOCTOSATENEHOTO U3yYEHHS
4. Yyactue B MEPONIPUATHAX

TeMbl 119 caMOCTOSITEIBHOM pa60TBI IMMPOIMUCAHBI B pa6oqel71 nporpaMmme JUCHUIIIINHEIL.
3(1)(1)6KTI/IBHLIM CpCACTBOM OCYIICCTBJICHUA O6y‘-IaIOI_I_II/IMCH CaMOCTOSATEIbHOM pa6OTBI ABJIACTCA
QJICKTPOHHAA I/IH(I)OpMaI_II/IOHHO-O6pa3OBaTeJ'IBHaH Cpcaa YHUBCPCUTETA, KOTOpas obecrieunBacT
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JOCTYI K Y4eOHBIM IUTaHaM, pabouuM MporpaMMmaM JUCHUILIUH (MOJylei), NpakTuK, K
W3/IaHUSAM JIEKTPOHHBIX OMOJIMOTEYHBIX CUCTEM.
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/Maxwmyznosa JLILL/
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