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1. HEJIM OCBOEHUMA

Henp mucrmrumHel — GOpMHUPOBAHUE HABBIKOB JUIS PEIICHUS JKCIUTYaTAI[IOHHBIX, TEXHOJIOTUYECKHX U MPOCKTHBIX
3a7a4 110 CO3aHUI0 U UCIIOJIb30BaHUIO HETPAIUIIMOHHBIX 1 BO30OHOBIISIONINXCS HCTOYHUKOB SHEPTHU.

3anaun TUCUMIUIMHBL

H3y4eHHE OCHOBHBIX BO300OHOBIISIEMBIX 3HEPropecypcoB, OCHOBHBIX NPUHIMIOB MX HCIOJIb30BaHHs, KOHCTPYKUUH U
PEKUMOB pabOTBl COOTBETCTBYIOIIMX 3YHEPrOyCTAHOBOK, MHUPOBOTO M OTEYECTBEHHOTO OIBITa HX OSKCIUTyaTalHH,
MEPCHEKTHB PA3BUTHUS SHEPIeTUKU Ha HETPAJUIIMOHHBIX X BO30OHOBIIIEMBIX HCTOYHUKAX DHEPTUH.

2. MECTO B CTPYKTYPE OBPA30BATEJILHOM MPOT'PAMMBI

Huxn (pasgen) OIL: | b1.B.JIB
2.1 TpeGoBanusi K IpeABAPUTEIbHOI MOAT0TOBKE 00y4al01erocs:
2.1.1 | ®usuka

2.1.2 | DaexTpoTeXHUKa

2.1.3 | DaekTpoHuKa

2.1.4 | MogenupoBaHue IPOLECCOB U CUCTEM

2.2 Ill/ICIII/[l'[JII/[HI)I U MPAKTHUKMH, I KOTOPBIX OCBOCHHE JAHHOM JUCUMIIJIMHBI HEOOXO0TUMO KaK
npeaumecTByrliiee:

2.2.1 | DaekrpocHab)KeHHE TPOMBIIIJICHHBIX MPEIIPUITHN

3. ”HIUKATOPbI ®OPMUPOBAHWUS KOMITETEHIIUM,
COBMEHNIEHHBIE C PE3YJbTATAMUM OBYYEHUS 1O JUCHUILJIMHE

YK-4: Cnocoden:

- OCYIECTBJIATH MOUCK JUTEPATYPhI, KPUTHYECKH HCIOJIb3Yysl Hay4YHbIe 0a3bl JaHHBIX, IPOo¢ecCHOHAIBHbBIE
CTAH/IAPTHI U PerjiaMeHTbl, HOPMbI 0€30NACHOCTH U IpPYrHe HCTOYHUKYU NH(pOopMauu;

- OCYIECTBJISATH MOUCK, KPUTHYECKUI aHAJIN3 U CHHTE3 HH(OPMALINH;

- OCYIIECTBJISAATh MO/IEJIMPOBAHNE, AHAJIM3 M IKCIIEPUMEHTAJIbHbIE HCC/IE0BAHUS /IUISl pElIeHUsI IIPodJieM B
npogeccuoHAIbHOI 00J1acTH

3HaTh: YK-4-31 3nath 3aKOHOAATCJIIbHBIC 1 HOPMATUBHBIC IIPABOBLIC aKTbl, MECTOANICCKUEC MaTCpUAJIbI 11O
HCTpaAUIIMOHHBIM 1 BO300HOBJISIEMBIM HCTOYHHKAM OHCPTrUMn
VYmeTs: YK-4-Y1 YMeTh HCHIOIB30BaTh KOMITBIOTCPHBIC TCXHOJIOIMU JJIsI HPOBEACHUSA SKCIICPUMCHTAJIbHBIX

HCCIICOBAaHUHN BO300HOBJISIEMBIX U HCTPAAUIIMOHHBIX UICTOYHNKOB S3HEPIUH

Bnaners: | YK-4-B1 Bnazers HaBBIKOM MOJAEIHPOBAHMS HETPAIUIIMOHHBIX M BO30OHOBISIEMBIX HCTOYHUKOB SHEPTHU
C 11eJIbI0 aHAJIN3a UX XapaKTePUCTUK

YK-5: Cnoco0eH 1eMOHCTPHPOBATh:

- IPaKTHYeCcKHe HABBIKH ISl PelIeHUs 3224 H PeaI3allii IPOeKTOB, B 00,1aCTH, COOTBETCTBYIOIIEH
NPo(HUII0 NOATOTOBKH;

- 3HaHMsI TpeGoBaHUIi 0€30MACHOCTH KU3HeJesiTeIbHOCTH, 0€30MaCHOCTH OKPY:Kalolllell cpeibl, JIKOHOMHYECKHe
M TeXHOJIOTHYeCKHe OTPAHNYeHHs B 00,1aCTH, COOTBETCTBYIOLIEl NPo¢uII0 NOAr0TOBKH;

- 3HaHHe IKOHOMHMYECKHX, OPTaHH3AIHOHHLIX H YNPAaBJIeHYeCKHX BONPOCOB (YNpaBJeHHe NPOEKTOM,
ylpaBJ/ieHHe PUCKAMH H YIPaBJIeHHe H3MEeHeHUIMH U P.)

3HaTb: VK-5-31 3HaTb OCHOBHbIE BU/Ibl HCTOUHUKOB SHEPIUH, 0OeCcIeunBatoIue 6€30IaCHOCTh OKpYsKatoLen
cperbl

YMers: VK-5-V1 YMers pa3pabaTbiBaTh CUCTEMBI 110 HOTYUEHUIO SHEPTUU 0€3 yIepOa COCTOSHUIO OKPYKaroLeH
cperbt

Bnanets: | YK-5-B1 Bnaziets HaBBIKOM pealii3aliiii NPOCKTOB 10 SKOJIOTHYECKH O€30MTaCHOMY TIOJIYUYEHHIO SHEPTUH

IIK-1: Cniocoben:

PacCYHTHIBATH PEKUMBI Pa00Thl 00HEKTOB NPO(deccHOHAIbHOI 1eATeJILHOCTH;

NPUMEHSITH METOAbI M TEXHHYEeCKHEe CPeICTBA IKCILIYATAMOHHBIX HCIIBITAHUI U IMATHOCTHKH
3J1eKTPOIHEPreTHYECKOI0 U 3JIEKTPOTEXHUYECKOIr0 000py/10BAHMS;

OLIEHMBATh TeXHUYECKOE COCTOSIHUE M OCTATOYHBII pecypc 000py10BaHMs;

COCTABJATH M 0)OPMJIATH THIIOBYI0 TEXHHYECKYIO IOKYMEHTAINIO;

onpeaeasiTh NapaMeTpbl 000py10BaHUs 00bEKTOB NMPodeccHOHATbHOM 1eATeJIbHOCTH;

o0ecneynBaTh Tpedyemble pe:KUMbI padoThl 00beKTOB NPOecCHOHATbHOM AesITeJIbHOCTH U 3aJaHHbIE
napaMeTpbl TEXHOJIOTHYeCKOr0 Nmpouecca;

Y4YacTBOBATH B BHINOJHEHNH PEMOHTOB 000PY/A0BaHHSA MO 32/1aHHON METOAUKE;

COCTABJIATH 3asIBKH HA 000PYI0BaHHe U 3aN1aCHbIe YACTH H NMOAr0TABJIUBATH TEXHHYECKYIO JOKYMEHTAIIHIO HA
PEMOHT.

3HaTh: [1K-1-31 3HaTh METOJBI U CPCACTBA OLUCHKHU TCXHUYCCKOI'O COCTOSHUS arperaToB I10 NOJYYCHHUIO SHECPIrUuu
13 HCTPAAUIIMOHHBIX U BO300HOB/ISICMBIX HCTOYHHUKOB OHCPTUH

Bnagers: | [IK-1-B1 Brnagers HaBBIKOM COCTaBICHHS 3asIBOK Ha 3allacHbIE YaCTH K arperaram Io MOJy4eHHUI0 YHEPTUH
13 HETPaIMIIMOHHBIX M BO30OHOBIISIEMBIX HCTOYHUKOB SHEPTUU




4. CTPYKTYPA U COJEP)KAHHE

Kon HaumeHoBaHHe pa3/ie/ioB U TeM Cemectp KoanuecTBo Kommneren- Jluteparypa u Ipumeyanune
3aHATUSA /BUA 3aHATHS/ 4acoB M 3JIEKTPOHHBIE
pecypebl
Pa3nea 1. CoBpeMenHoOe
COCTOSIHUE HePreTH4YeCKHX
pecypcoB

1.1 TpagunuonHse U 5 2 VYK-4-31 J1.1
HETPaJAULUHOHHBIE HCTOYHUKU VK-5-31 1.2
SHEpruu. 3amacel ¥ peCypcChl TIK-1-31 J122
HUCTOYHHMKOB SHEPIUU. 123
JuHamuka notpeOieHus u JI3.1
pa3BUTHE SHEPTETUYECKOIO 0103233
xo3sricTBa. [IpobiemMsr
UCIIOJIb30BaHUs
TPaIULAOHHBIX HCTOYHUKOB
sHepruu. [Ipobnembl
UCTIOJIb30BaHUS
HETpaJUIMOHHBIX HCTOUHHKOB
sHepruu. /Jlex/

1.2 MecTo HEeTpagUIIMOHHBIX 5 18 VYK-5-31 J1.1
HCTOYHHUKOB DHEPIHUHU B 1.2
YIOBIETBOPEHUH J122
SHEPreTHYECKUX J123
norpebHocTel yenoseka. /Cp/ 2195233

13 IIpopaboTka JIEeKIIMOHHOTO 5 15 VK-4-31 J1.1
Matepuana. CaMoCTOSATENbHOE VYK-5-31 J1.2
u3ydyenue nuteparypsl. /Cp/ J2.1

J122
J123
J133
01092 33
Paznea 2. [IpeoGpa3zoBanne
COJIHEYHOM YHEPIHH B TEILIO.

2.1 OHepreTudeckue 5 2 VK-4-31 J1.1
XapaKTEPUCTHKHU COTHEIHOTO VYK-5-31 J1.2
n3nydeHus. Gusnueckue J2.1
OCHOBHI IIpo1LIecca J122
peoOpa3oBaHusl SHEPTUU 123
COJIHEYHOTO H3JIy4EHHUS B JI13.1
temo. ComHeyHble 2102233
KOJUIEKTOPHI. THIIBI,

TIPUHIMIIBI JEHCTBUS U
METO/bI pacyera.
AKKyMyJIMpOBaHHUE TeIlIa.
/J1ex/

2.2 TemnoBsle COTHEUHBIE 5 3 YK-4-31 JT1.1
3JIEKTPOCTAHIINH. VYK-5-31 J1.2
DoTodnIeKTpIIEcKoe TIK-1-31 J12.1
rpeobpa3oBaHie YHEPTUN 122
COJIHEYHOTO M3TyICHHS. J123
KonneHnTpaTops! ¥ cucTeMsl Jd3.1
ciexxenust. /JIex/ 0193233

23 Pacuer mapamerpos 5 3 VK-4-31 J1.1
COJIHEYHBIX YK-5-31 JT1.2
3JIEKTPOYCTaHOBOK. BbiGop YK-5-V1 J12.1
KOHIICHTPAaTOPOB U CUCTEM J122
cinexxenust. /I1p/ 123

J13.2
01092 33

2.4 MopenupoBanue 5 2 VK-4-Y1 J1.1
(hOTOBNIEKTPUUECKON CHUCTEMBI. YK-4-Bl J11.2
/J1p/ YK-5-31 JT2.1

VYK-5-Bl 122
YK-5-V1 J123

0105293




2.5 Pacuet mapamerpos 4 VYK-4-31 J1.1
aBTOHOMHOM 3JIEKTPOCTaHLIUU YK-4-V1 1.2
Ha (OTORIEKTPUIECKUX YK-4-B1 J2.1
npeobpaszoatensx. /JIp/ YK-5-31 J122

YK-5-B1 123
ITK-1-B1 2102233

2.6 Pacuer rennosneprernueckont 4 VYK-4-31 J1.1

ycraHoBKkH. /JIp/ YK-4-V1 J11.2
YK-4-B1 J12.1
YK-5-31 122
YK-5-B1 123
YK-5-V1 2102233
IK-1-B1

2.7 IIpopaboTka JIEKIIMOHHOTO 15 VK-4-31 J1.1
Matepuana. CaMoCTOsATENbHOE VK-4-V1 J1.2
HU3y4YEeHHE JTUTEPaTYpBHI. YK-4-B1 J12.1
IToaroroBka K mpakTHYECKUM YK-5-31 J122
1 1a00PaTOPHBIM 3AHSATUSIM. YK-5-V1 J123
Brimonnenne qomanrHmx VK-5-B1 J133
3aganuii /Cp/ I1IK-1-B1 D1 92 53
Paznen 3. Teopus
HCIO0JIb30BAHUS JHEPTUH
BeTpa.

BeTpoaeKkTpocTaAHIMH.

3.1 3amacel SHEPTUU BETPa U 2 VK-4-31 J1.1
BO3MOXHOCTH €€ YK-5-31 J11.2
ucnoap30oBaHus. Berposoii J122
xagactp Poccun. 123
Berpoaneprernueckue JI3.1
YCTaHOBKH. THIIBI M TPUHIUIIBL J32
pabotsl. /Jlex/ 2105233

32 Teopust uneanbHOTO 2 VK-5-31 J1.1
BeTpokoseca. Teopus J11.2
peanpHOrO BeTpokoieca. /JIek/ J122

J123

J3.1

132
019233

33 Pacuer cucTeMHBIX 3 VK-4-31 J1.1
BeTpoIeKTpocTanuii. Pacuer VYK-5-31 J1.2
ABTOHOMHBIX YK-5-V1 J122
BeTpo3JekTpocTanuuii. /Tlp/ J123

2102233

34 Pacuet BeTposnepreTuueckoit 4 VK-4-Y1 J1.1

ycraHoBku /JIp/ YK-4-B1 J11.2
YK-5-31 122
VYK-5-Bl J123
YK-5-V1 J33
ITK-1-B1 2102233

35 IIpopaboTka JIEeKIIMOHHOTO 15 VK-4-31 J1.1
Matepuana. CaMoCTOSATENbHOE VK-4-V1 J1.2
HU3y4YEHHE JTUTEPaTYpBHI. YK-5-31 J122
IToaroroBka K mpakTHYECKUM VK-5-V1 J123
1 1a00PaTOPHBIM 3AHSATUSIM. YK-5-B1 01039233
Brimonnenne qomanrHmx [IK-1-B1
3aganuii /Cp/

Paznen 4. Ucnosib3oBaHue
JHepruM ruapocdeps! u
reoTepMaJjbHOM JHepruu.

4.1 TenmoBoii pesxuM 3eMHOM 2 VYK-4-31 J1.1
kopsl. Mcnons3oBanus YK-5-31 J11.2
Te0TEepPMaJILHOTO TEIUIa B TIK-1-31 J122
CUCTeMax TeIUIOCHA0KEeHUS U J123
MIPOM3BOJCTBA J13.1




JIIEKTPOIHEPTUH.
DKONOru4ecKHe MoKa3aTesin
reorepmanibHbIX TOC. /JIex/

019233

4.2 Pacuer reorepmansHoOi 3 VK-4-31 J1.1
aJeKTpocTaHnuu. Pacuer VYK-5-31 J1.2
sHepruu npuiusos /Ip/ YK-5-V1 J122

J123
J13.2
019233

43 OHepreTU4eCcKUe pecypehbl 2 VYK-4-31 J1.1
OKeaHa. DHEPTeTUIECKHE VYK-5-31 J1.2
YCTaHOBKH, IIpeo0pa3yoLye TIK-1-31 J122
SHEpruo okeaHa. /Jlek/ J123

J3.1
019233

4.4 Pacuer nmorenmnuaga BOJOTOKa 3 VK-4-Y1 J1.1
JUIs MaJIOW THUAPOIHEPTETUKU. YK-4-B1 112
/J1p/ YK-5-31 2.2

VYK-5-Bl J123
IK-1-B1 J33
0109233
4.5 Pacuer runporypOuH u 2 VK-5-31 J1.1
muxpol OC. /TIp/ YK-5-V1 112
2.2
J123
J32
0109233

4.6 IIpopaboTka JIEKIIMOHHOTO 15 VK-4-31 J1.1
matepuana. CaMoCcTOATENbHOE YK-4-V1 112
W3yYeHUE JINTEePATyPHI. VYK-5-31 J122
IToaroroBka K mpakTHYECKUM VK-5-V1 J123
1 1a00PaTOPHBIM 3AHSATUSIM. YK-5-B1 0103233
Brimonnenne qomanramx [IK-1-B1
3aganuii /Cp/

Paznen 5. JHeprernyeckuii
NMOTEHLHA] BTOPHYHBIX
JHepropecypcos.

5.1 IlonsiTHe n aHANINU3 BTOPUYHBIX 2 VK-4-31 J1.1
SHEPrOpecypcoB. VYK-5-31 J1.2
Hcnonp3oBaHre 6Momaccsl st TIK-1-31 J122
MOJTyYEHUS TeTJIOBON 1 J123
JJIEKTPUYECKOI SHEPTHU. Jd3.1
TTonmy4yenue razoo0pa3Horo u 215233
JKUIIKOTo OnoToruinBa. Pacuer
napameTpoB OMOTa30BbIX
yCTaHOBOK. /JIek/

5.2 Pacuet mapamerpos 3 VYK-4-31 J1.1
6uorazoreneparopa. /I1p/ YK-5-31 J11.2

2.2

J123

J32
0109233

53 AKKyMYJIMpOBaHHUE TeILIa. 3 VK-4-31 J1.1
Mexannueckoe YK-5-31 JT1.2
akKymynuposanue. [lepenaua YK-5-V1 J2.1
sHepruu Tpydonposoaom. /IIp/ J122

J123
J132
0109293

54 IIpopaboTka JIEKIIMOHHOTO 15 VYK-4-31 J1.1
matepuana. CaMoCTOATENbHOE VK-5-31 112
W3yYeHUE JINTEePATyPHI. VK-5-V1 J122
IloaroroBka k MpakTHYECKUM VK-5-B1 J12.3
3aHATUSIM. Beimonaenue [IK-1-B1 J133
JoMaiHux 3aaanuii /Cp/ D1 92 53




Yace! Ha kOHTpOIB / KOHTpOITB 5 36 YK-4-31 J1.1
YK-4-V1 J11.2
YK-4-B1 J2.1
VK-5-31 122
YK-5-V1 123
YK-5-Bl J13.1
MK-1-31 J132
ITK-1-B1 J133

5. ®OHJA OHEHOYHBIX MATEPHAJIOB

5.1. Bonnpocsl 111 caMOCTOSITeIbHOM MOATOTOBKH K 3K3aMeHY

IIpumMepb! BONIPOCOB, HCI0JIL3YeMbIX IIPH (OPMHPOBAHUH IK3aMEHALIMOHHBIX OMJIETOB:

1. Knaccudukanus Bo300HOBIAEMbIX UCTOUHUKOB 3Hepruu. Mozenbs noTpebHocTH o0lecTBa B 3Heprun. IloreHuuan
BUD, 3¢ pexkTuBHOCTH UCTIONB30BaHMS PA3IUUHBIX UX BUI0B. CpaBHeHue xapakTepuctuk BUD u HUD. (VK-4-31; VK-
5-31; IIK-1-31)

2. Hayunsie npuHIuIe ucnosb3oBanus BUD: ananmns, BpeMeHHbIE XapaKTepPUCTHKHN, Ka9€CTBO, KOMITJIEKCHBIN TIOJX0
K INTAHUPOBAHUIO SHEPreTUKU. TeXHUYECKHE, COLUAIBHO-3KOHOMUYECKHIE M SKOIOTUUECKUE ITPOOIEMbI
ucnone3oBanus BUD. (YK-5-31; [1K-1-31)

3. ConHeuyHOE U3IIydEHUE U €r0 XapakTepucTUKU. O6IacTH CONHEUHOro crnekTpa. IIpsamble 1ydu U paccesHHOE
uznyuenue. O0aydeHHocTh. [TapHukoBblid a3 dexr. [Ipudops! 11s u3MepeHus Tyducthix motokos. (YK-5-31; TTK-1-31)
4. HarpeBanue BOJbI COJTHEUHBIM U31ydeHUEM. THUIIBI COIHEUHbIX HarpeBaTeneil. OTKpbIThIe HarpeBaTeny. UepHsle
pe3epByapsl. [IpoTounbie HarpeBatenu. CeJleKTUBHBIC TOBEPXHOCTH. BakyymmupoBanusie npuemauku. (YK-5-31; ITK-
1-31)

5. [lomorpeBatenu Bo3ayxa, HCTIOIB3YIOMIKE COTHEUHYIO dHepruto. CymuibHble KaMepbl. COTHEUHBIE OTOMUTENBHBIE
cucremsl (maccuBHble U aktuBHBIE). (YK-5-31; [IK-1-31)

6. KoHuieHTpaTopsl coHeuHOH sHeprun. [Tlapabonudeckuii BOrHyThIl KOHLIEHTpaTop. COJHEYHBbIC CHCTEMBI IS
HOTy4eHUS AIEKTPOIHeprun. PaccpeoToueHHsle KoJeKTopy conHeunsle Oamuu. (YK-5-31; I1IK-1-31)

7. ®oTosnekTpuyeckas reuepanus. @OTOIIEMEHTHI U UX XapaKTePUCTHKU. « DIEKTPOHHBIH ra3». Pabora Bexona
9J1eKTPOHOB. [IpOBOIHUKY U MOIYNIPOBOAHUKY. BonbTamMnepHble XapakTepucThkH 1 Teopetndeckuit KIIJ[ xpeMHreBoi
6arapeu. (YK-5-31; I1K-1-31)

8. TexHuko-3x0HOMHUYEcKUE IpobiieMbl cozfaanus COC pasnuuHbIX TUnoB. Mx cpaBHeHue ¢ TOC. Dxonorudeckue
nociencteus cozganus COC. (YK-4-31; YK-5-31; [IK-1-31)

9. Berpoanepreruka. Betep u ero xapakrepuctuku. Cuna Berpa. OnpejeneHue cpeHei CKopocTH BETpa.
Knaccudukanus BerpoycraHoBoK. Berposneprerndeckuii kamactp. (YK-4-31; VK-5-31)

10. OcHossl Teopuu BOY. Pacnonaraemast MomHoCTb BeTpokosueca. Koagdunuent momuoctu. Koshduiuent
TopMOkeHus notoka. Harpyska Ha BeTpokoieco. Jlo6osoe naBnenue. Koadduuuent nodosoro aasnenus. Kpyrsimit
MomeHT. KoaddunmenT kpyrsmiero momenra. (YK-4-31; YK-5-31)

11. Pexxumsl pabotsl BeTpokoseca. Knaccudukanus BOY. TexHuko-3xoHOMUYECKOEe 000CHOBaHKE napameTpos BOC.
Okonoruueckue mpobdaemsl Berposnepretuku. (YK-4-31; YK-5-31; I1K-1-31)

12. T'upposnepreruka. Mansie I'OC. (YK-4-31; VK-5-31; I1K-1-31)

13. OcHOBHBIC PUHIIUIIBI KCIIOIB30BAHUS SHEPTUHU BOABL. MOIIHOCTE BoJsiHOTO noToka. O6opymnosanue ['OC.
AKTHBHBIE U peaKkTUBHbIE rupoTypOunsl. Koaddumnuent o6pictpoxoanoctu. (YK-4-31; VK-5-31; IIK-1-31)

14. Dueprus BoH. XapaKTEepUCTHUKU BOJHOBOTO ABMKEHUS. AMIUINTY1a. MOIIHOCTH BOJTHOBOTO ABIKEHHs. CKOPOCTH
nepemenieHus Boiubl. (YK-4-31; YK-5-31)

15. YcerpoiicTsa i npeoOpaszoBanus sHeprun BoiH. YTka Conrtepa. Koneomtomutiicst BoasHo cton6. Dxonorus. (YK-
5-31; IIK-1-31)

16. Dueprus npunuBoB. [leproasl koyiedaHuit ypoBHS BOIbI. [I[pHUNHBI BOSHUKHOBEHUS MPUINBOB. JIyHHBIC U
COJIHEYHbIEC NPWIMBHL. TeXHUKO-3KOHOMHYECKHE U 3Kosoruueckue rnpodaemsl [19C. (YK-4-31; YK-5-31)

17. TIpeoOpa3zoBanue TemaoBoii s3Hepruu okeana. OTOC 3amkHyToro 1ukia. Momnocts OTIC. Jkonoruueckue u
TexHUKOo3KoHOMHUueckue rpobdiaembr OTIC. Boibop padouux ten. (YK-4-31; YK-5-31)

18. OTOC otkpsiToro nukia. KomOHHUpOBaHHAS BBIPAOOTKA SJEKTPOIHEPTUU U MIPECHOMN BOABI. TEXHHUECKHE
tpynHoctu co3nanus OTOC orkpsiToro nukia. Apkruueckue OTIC. OnpeneneHre MOIHOCTU. DKOJIOTUUECKHE
npo6nemsr.( YK-5-31)

19. ®orocunTes u ero agdexruBHOCTh. CBETOBBIE U TEMHOBBIE peakuuu. buomacca. buororumso. Cucrema
I1aHeTapHoro kpyroobopora 6uomaccel. (YK-4-31; YK-5-31; TIK-1-31)

20. Knaccuduxanus OMOTOIIINBA U €70 SHEPreTUUECKUEe XapaKTepUCTUKY. Brarocoaepixanue, IIOTHOCTh, TEIIOTA
cropanusi. OCHOBHBIE POLIECCHI IEPEPAdOTKH OMOMACCHI: TEPMOXUMHIECKHE, BHoXuMuieckue, arpoXuMHIecKue.
(YK-5-31)

21. TIpon3BoACTBO OMOMACCHI IS SHEPTETHYECKUX 1ejiel. DHepreTruueckue Gpepmbl. Kpyroodopot suepruu u
BemectBa [1K-1-31)

22. TeXHUKO-DKOHOMHUYECKHE W HKOJIOTMYECKHE TIOKA3aTeNU MPOLeCCOB nepepaborku ouomaccsl. Crxuranue. [Tupomnus.
I'azudukanusa. CnuproBas pepmenTanust. AHa3poOHOe cOpaxkuBanue. buorazorenepatopsl. (YK-4-31; YK-5-31)

23. TeotepmainbHas 3Heprus u ee cBoiictBa. CtpoeHue 3emin. Knaccudukaims reorepmaibHbix paitoHoB. ['eoTOC.
Dkonorudeckue rnpobdaemsl crpourenbersa ['eoTOC. (YK-4-31; YK-5-31)

24. CucteMmsbl renepanuu 31ekTposHepru Ha ['eoTOC. KoMOuHMpoBaHHAas BBIPAOOTKA 3JEKTPO3HEPI UM, TEILIA,
MIpeCcHOM BOJIbI M MUHEpalibHbIX BemlecTB. Onenka morHoctd ['eoTOC.(YK-5-31)




25. TepmosinepHblii peaktop. Mcropus passutus. Tokamak. [Tepcriektuss ucnonb3opanus. UTOP. (VK-4-31; VK-5-
31)

5.2. IlepeueHb padoT, BHINOJIHAEMBIX 110 TUCHHMIIIHHE

Mo aucuunIMHE NpeycMOTPEHbI 2 JOMAIIHUX 3aIaHUS

1. PacuéT 311eKTpOyCTaHOBOK Ha allbTepHATUBHBIX BUJax sHepruu (YK-4-V1; YK-5-31; YK-5-B1; I1K-1-31)

2. IIpumep NPOMBIIUIEHHOrO (W1 IPOMBIIIIEHHO-9KCIIEPUMEHTAIBHOr0) Ucnonb3oBanus AuBMUD (YK-4-31; VK-5-
31; YK-5-B1; IIK-1-B1)

JlomalHue 3aiaHys BKJIIOYAIOT B ce0s psii TUIIOBBIX 337a4 ¢ MHAUBHIYalIbHBIMU YHCIOBBIMY BapHaHTaMU

IIpumep 3apauun:

Omnpenenurs 00beM OuorazorenepaTopa VO U CyTOuHbIH BbIXOA 6HMora3a Vr B yCTaHOBKE, yTUIIM3UPYIOLIEH HABO3 OT n
KOPOB, a TaKKe €€ TEIUIOBYI0 MolHOcTs N, Br. Bpems nuxia copakusanus npu temneparype t = 25 °C, t = 14 cyr;
[ojla4a CyXoro cOpaxuBaeMoro Marepuanga OT OJHOIO KMBOTHOIO UJET CO CKOPOCThI0 W = 2 KI/CyT; BbIXOA Ouorasa
u3 cyxoit maccsl vr = 0,24 m3/kr. Conepxxanue MeTaHna B Ouorase cocraniseT 70 %. KILJ] ropenounoro ycrpoiictsa 1.
ITnoTHOCTH CyXOro MaTepuana, paclpelelIeHHOro B Macce Ouorasoreneparopa, pcyx =~ 50 kr/m3. Temnora cropanus
MeTaHa IpY HOpMaJbHBIX (pu3uueckux ycnosusax Q p =28 Mx/m3.

[pumep 3aganus Ne2:

IMoaroToButh AOKIAA O MPUMEPE NPOMBIIUICHHOIO (WX IPOMBIIIIEHHO-3KCIIEPUMEHTAIBHOIO) HUCIOIb30BaHUS
AuBHD, Briroyaromuii B ceOs:

a) Mcnonb3yeMyto TEXHOJIOTUIO

0) TeXHUKO-2KOHOMHUYECKOe 000CHOBAaHUE

B) Konctpykuuto

r) YCTaHOBIIEHHYIO MOIHOCTb

1) DKOJIOTruuecKye MOCIeACTBHS UCIONb30BAHUS

¢) BeiBogbt

Jloknaz 10/DKEH COCTOSITh U3 pedepaTUBHOM 4acTU U BHICTYIUICHUA-Ipe3eHTauu 15-20 MUH.

ITpumepsl BapHaHTOB JOMAIIHETO 3aaHUS:

1. Camapckas COC No2

2.I3C «Canbcs»

3. COC bararait

4.COC-5

5. Appireiickas BOC

IIpuMepb! BONIPOCOB, HCIOJIb3YEeMbIX /151 CAMOCTOSITEIbHOM NOATOTOBKH K 3ammTe fomamHux pador (YK-4-31;
YK-5-31; [IK-1-31):

1. IToHsATHE HETPATUIMOHHBIX U BO30OHOBIISIEMBIX HCTOYHUKOB dHEpruu. Kimaccnpukanust TuApO3IeKTPOCTaHIUH.
2. IlepcneKTHBBI UCTIOIB30BaHKS BO30OHOBIIIEMBIX HCTOYHUKOB dHepruu. Kakue Buibl BO30OHOBIIEMBIX HCTOYHUKOB
SHEPTHHU aKTyallbHbI IPUMEHUTENBHO K ycsoBusM Poccun? I'ne B Poccuu 1ieniecoo0pasHo pacnoioxkeHne 00bEeKTOB
HETpaJUIMOHHON U BO30OHOBIIsIEeMOM SHepreTUKu? TUIbl BO300HOBISEMbIX 3HepropecypcoB. CTpaTernueckue enu
Poccun 1o pa3BUTHIO M HCIIOIBb30BAHUIO HETPAJULOHHBIX U BO30OHOBISIEMBIX HICTOYHUKOB dHepruu. [lonurrka
Poccuu B 00nacTy pa3BUTHS HETPAJULIMOHHBIX U BO3OOHOBIISIEMBIX UCTOUHUKOB YHEPTUHU. AHAIIU3 IPUMEHSAEMbIX B
Poccuu BUIOB TOIUTHBA € TOYKH 3PEHUS IKOJIOTHUECKOH 0€30MaCHOCTH.

3. MexayHapoHble HOPMAaTUBHbBIE JOKYMEHTHI B 00JIaCTH 3KOJIOTUH SHEPTeTHUKH.

4. luHaMHKa pa3BUTHS HETPATUIIMOHHBIX U BO30OHOBIISIEMBIX HCTOYHHUKOB S3HEpTruu B P®. OCHOBHBIC HAITPABJICHHUS
Pa3BHUTHS HETPAAUIIMOHHOM SHepreTuky B Poccnu. Kakue GpakTopsl yCI0KHIIOT BHEAPEHUE HETPATUIIHOHHBIX U
BO300HOBJIIEMBIX HCTOYHUKOB SHEPIHU B 3HepreTuky Poccuun?

5. OCHOBHBIE HEAOCTATKU CYIIECTBYIOINX B PoccHM HETpaAUIIMOHHBIX M BO30OHOBIISIEMBIX HCTOYHIKOB SHEPTHH.

6. DxoHOMHMUECKHIA AP PEKT OT BHEIPEHUS HETPAAULIUOHHBIX U BO3OOHOBIISIEMBIX HCTOYHHKOB DHEPTHH.
Kraccnpukanus COTHEUHBIX SHEPTeTHIECKIX YCTaHOBOK.

7. TepMonnieKTpU4ecKue npeodpa3oBaTeny, NPUHIIKI 1eHCTBUS, 3)(HEKTHBHOCTD, JOCTOMHCTBA U HEJJOCTATKH.

8. CHCTEMBI COTHEYHOTO TEIIOCHA0KEHUSI, KacCuBUKALVSL, TIPHHIHI ISHCTBHS, JOCTOMHCTBA M HEJJOCTATKH.

9. IlepcneKTuBbI pa3BUTHS TPAHCIOPTHBIX CPEACTB UCIOb3YIOIUX COMHEUHYIO SHEPIHUIO.

10. ®orosnekTpuyeckre Mpeodpa3oBaTeNy, MPHHIUI JSHCTBUS, 3PPEKTUBHOCTD, TOCTOUMHCTBA U HEOCTATKH.

11. KoHueHTpupyromnue reTuonprueMHUKH (UCIIOJIb30BaHUE B CXEMaX TEIUIOCHA0KEHHS).

12. Cxema, IpUHIIUT JICHCTBUS, JOCTOMHCTBA M HEIOCTATKH napoTypounHoi CIC.

13. Cucrema OTOILIEHUS C COTHEUHBIMU KOJUIEKTOPaMU.

14. Ucnionp3oBanne COTHEUHOH sHEpruu B PO.

15. TlepcniexTrBb!l Hcnonb3oBanus sHeprun Cosnua. [Ipupoaa Bo3HUKHOBEHHS BeTpOB. OCHOBHBIE XapaKTEPUCTUKU
BETPOB.

16. OnsIT 3apyOeXHBIX CTPaH B UCIIOIb30BAHUYU YHEPIUHU BETpA.

17. TocynapcTBeHHas MOJICPKKA BHEPEHHS 00BEKTOB BETPOIHEPTETHKH.

18. Jlunamuka pocra JOJIM SHEPrUH, BbIpadaThIBAEMON BETPOYCTAaHOBKAMHU B 001eM 3HeprobaliaHce OTIeIbHbIX
3apy0OekKHBIX CTPaH.




19. IlpumeneHne BETPOYCTaHOBOK B yCIOBUsAX Poccum.

20. Knaccugukanus BeTpoOyCTaHOBOK IO KJlaccaM BETPOJIBUTATENEH, JOCTOMHCTBA U HEIOCTATKH KIIaCCOB.

21. Cxema BETpO3JICKTPHUUECKON YCTaHOBKH, OCOOCHHOCTH M MIPUHIIMIT paOOTHI.

22. Knaccudukanus BETpO3HEPreTHIeCKUX YCTAHOBOK JUIsl IPOU3BOICTBA JIEKTPOIHEPTUH.

23. Vcnonb3oBaHKe BETpa LI MPOM3BOICTBA MEXAHUYECKOH PabOTHI.

24. OCHOBHBIE TIOJIOKEHHSI TEOPUHU HJICAIHOTO BETPSIKA.

25. OCHOBHBIE TIOJIOKEHHUSI TEOPUH PEATHHOTO BETPSIKA.

26. PexxuMbl paboThbl BETPOYCTaHOBOK.

27. IlepcrieKTHBBI HCIIOJIF30BAHMUS DHEPTHU BETPA.

28. OTpuLaTebHble SBICHUS NIPU PaO0TE BETPOYCTAHOBOK.

29. Berposnepreruka B Poccun. Buasl reoTepManbHBIX HCTOYHUKOB SHEPTHH.

30. Knaccudukanus reorepMaibHbIX paiioHOB.

31. IlepcrieKTUBBI HCIIOIB30BAHUS T€OTEPMATBHOM SHEPTUH, TOCTOMHCTBA U HEOCTATKH.

32. Metoapbl U criocoObl HCTIOIb30BaHUS T€0TEPMAJIbHOTO TEIlIa.

33. Hcnonp30BaHKHE T€OTEPMAIBHOTO TEIJIa B CHCTEMAaX TEIIOCHAOKEHHSI.

34. [IpuHIMNUaNbHas CXeMa Ie0TePMaIbHOTO TEIJIOCHA0KEHHS C TEIII0O0OMEHHUKAMH.

35. [puHIMNUANBHAS CXeMa Te0TEPMAaIBHOTO TEIJIOCHA0KEHHS C TTapaJUIeIbHOM MoJaueii reoTepMalibHOM BOJBI Ha
OTOIUICHHE U TOpsiuee BOJOCHAOKEHHE U TUKOBBIM JIOTPEBOM BOJIbI HA OTOILICHUE.

36. Cxema n npuHImn aeictus npocreimeii ['eoTOC.

37. Cxema reoTepMaibHOM AIIEKTPOCTAHIIMY C HU3KOKUITSIINM paboyiM BEIIECTBOM.

38. OxgnoxonTypable ['e0TOC (cxema, MPUHLIUT ICHCTBUS, TOCTOUMHCTBA M HEJIOCTATKH).

39. [IsyxkoHTypHbIe [ €0TOC (cxema, MpUHIUI JEHCTBHS, JOCTOMHCTBA U HEOCTATKH).

40. I'eotepmanbHas sHepreTuka B Poccun. MicTopus cozmanust THAPOIIEKTPOCTAHIIHHA.

41. IIpuHuun paboThl THAPOIIEKTPOCTAHINH, CXEMa, €€ MOIIHOCTD U BEIPA0OTKA JIEKTPOIHEPTHH.

42. Knaccudukanus rujpoy3joB U OCHOBHbIE TUIIBI 31aHui [DC.

43. [IpenmytiecTBa ¥ HEAOCTATKU THAPOIIIEKTPOCTAHITHH.

44. Cxema 3JIeKTPOCTaHIMH Ha MIPUIMBHOM TEUEHHH.

45. CoBpeMeHHOE COCTOSTHUE THAPOIHEPTeTHKN B Poccuu.

46. Vcnonb3oBaHKe TEIJIOBOM YHEPTUH OKeaHa (CXeMbl, IPUHIMIT 1eicTBUS, 3P (HEKTUBHOCTD, JOCTOMHCTBA U
HEIOCTaTKH).

47. IIpeoOpa3oBaTesi SHEPIUHU BOJIH (CXEMbI, IPUHIIMIT AeHCTBUSA, 3P (HEKTUBHOCTD, JOCTOMHCTBA U HEJJOCTATKN).
48. Vcnonb30BaHHE YHEPTUH MTPUIMBOB M MOPCKUX TEUCHUH (CXEMbI, IPUHLIUT CHCTBUS, 3PPEKTUBHOCTS,
JIOCTOMHCTBA U HEJJOCTATKHU).

49. [lepcrieKTUBEI HCIIOJIB30BAaHUS YHEPTHH BoABI B Poccuu.

50. OCHOBHBIE CJIOXKHOCTH IPU COOPYKEHUU YCTAHOBOK [T MCIIOIb30BAHUS SHEPIUU BOJIBL.

51. IloHsATHE BTOPHYHBIX SHEPTOPECYPCOB.

52. Cnoco0sl UcHONIb30BaHus U peodpasoBanus BOP.

53. YcTaHOBKH JIJ1s1 HCTIOJIb30BaHUS TEIIOTHI OTPa0OTABIINX T'a30B.

54. Mcnonb30BaHKue TEIUIOTHI UCIIAPUTEIBHOTO OXJIAXKICHUSL.

55. Ucnonp30BaHKe TEIUIOTH HU3KOTO MOTEHIHATIA.

56. [IpuHIun AelCcTBUS U NPUHLMIHAIbHAS CXEMa TEIIOBOTO Hacoca.

57. IlepcrieKTUBBI Pa3BUTHS BOJOPOJIHOMN SHEPTETHKH.

58. YcTaHOBKH 1Sl CKUTaHUS TBEPIBIX OTXO/I0B.

59. CnocoOsI ¥ BO3MOKHOCTH HCIIOJIB30BaHMUS CENECKOXO3SMHCTBEHHBIX OTXO0B B KaueCTBE MEPBUYHBIX HCTOYHHKOB
SHEpTHUu.

60. IepcniekTrBbI ucnionb3oBanust BOP B Poccun u 3apy6esxom. IToHsATHE OHOTOILTHRA.

61. Bugsl Ouorornuga.

62. IpuHIwn paboThl KOTJIOB C KUMISIIUM CJIOCM.

63. Yto Takoe sHepreTuueckue Gepmbl?

64. JIoCTOMHCTBA M HEAOCTATKH Pa3BUTHS SHEPTeTUKH 3a CUET MCIIOIB30BaHMS CENTbCKOX03IHCTBEHHBIX KYJIBTYP B BUIIE
TOILINBA.

65. Iporiecchl MMPOIKM3a U ra3upUKaIINH.

66. C>xuraHue IpeBeCHbIX OTXOJIOB.

67. CriocoObI moJtyueHus: Ouorasa.

68. ArpoxXHUMHYECKHe CrIoCcOOBI MOTYYEHUS TOIUIMBA. BO3MOKHBIE HETATUBHBIE TTOCIIE/ICTBUS ITPU BHEIPCHUH U
9KCIUTyaTalludl YCTAHOBOK COJTHEYHOM 3HEPTeTUKU.

69. OcHOBHBIE OTpHIATENBHEIE (PAKTOPHI BO3ICHCTBHS BETPOIHEPTETHIECKIX YCTAHOBOK Ha OKPYKAIOLIYIO CPEeay U
METOAbI UX YCTPAHCHUS.

70. IToTeHumanbHbIE HEOIATONPHUATHBIE YKOJIOTHUECKHE BO3ICHCTBIS T€0TepPMaIbHON SHEPTETHKU Ha IKOJIOTHIO.
71. DKOJIOTUUHOCTb TUAPOTEPMATIbHON, BOTHOBOM U MPUIMBHON SHEPIeTUKHU.

72. BnusiHne OHMOHEPTreTHUSCKUX YCTAHOBOK Ha OKPYKAIOIIYIO Cpesy.

I[pumep 3apanus Ha gadopatopuyio padory (YK-4-31; YK-4-Y1; YK-4-B1; YK-5-31; YK-5-Y1; YK-5-B1; IIK-
1-B1):

Ha ocHOBaHMM M3BECTHBIX TEXHHYECKUX XapaKTEPUCTHUK COJHEYHBIX MOIYJIeH (HAIpsHKEHUs XOJIOCTOro XOAa M TOKa
KOPOTKOTO 3aMBIKAaHHs) MOCTPOUTh MAaTEeMaTHYECKYI0 HMHUTAIIMOHHYIO MOJEb CHATHS CeMeiicTBa BOJIBT-aMIEPHBIX U




BOJIbT-BATTHBIX XAPAKTCPHUCTHUK IIPpHU PA3JINYHBIX YPOBHAX OCBCHICHHOCTH. HOJ’Iy‘{eHHBIe pe3yabTaThl CpaBHUTHL C
PpCabHbIMHU BOJIbT-aMIICPHBIMHU XapaKTCPUCTHUKAMU, NIPEAOCTABJIICHHBIMU ITPOU3BOAUTCIIEM.

IIpuMepbl BONIPOCOB, HCIOJIL3YEMBbIX 1151 CAMOCTOSITE/IbHOM OAT0TOBKH K 3aluTe JadopaTopHbIX padot (YK-
4-31; YK-5-31):

1. Yro coboii nmpeacraisieT POTOINEKTpUIECKas cuctema’?

. KakoB cocraB HeoOxoaumoro obopynoBanus aiust ®OC?

. 1o kakum mapameTpam BBIOMpPAETCS MOLTHOCTD (DOTOIIEKTPUUECKUX MOIYJICH?

. JlaTb oIpe/ie/IeHUe MOHATUIO «MOIHOCTb COJIHEYHOTO M3Iy4EHHS.

. Kak paccunTath u BEIOpaTh EMKOCTb aKKyMYJIATOPHOH Oatapen?

. Kak paccunTarh MOIIHOCTH CBOOOIHOIIOTOUHBIX MOTPYKHBIX arperatoB MI'OC?

. HazoBute ocHoBHbIE pakTopsl BiusHUsE MI'D Ha OKpY>KaloIIyIO CpeLy.

. B uem cocrout cyTh MeTO1a TMHEHHOrO y4yeTa Uil pacdeTa TEOPEeTHYECKOro MOTEHIMAaNna BOAOTOKA.

9. OCHOBHBIE OTIHYHS MaJION SHEPTETHUKHU OT TPATUIIMOHHOH.

10. IIpeumymiecTBa 1 HEOCTATKH MAJIOH T'MPOIHEPTETUKH.

11. Knaccugukaiys ycTaHOBOK Uil MallOW SHEPTETUKH.

12. Ot 4ero 3aBUCUT CTOMMOCTb (POTONIEKTPUUECKONH CUCTEMBI?

13. YcTpoiicTBO M MPUHIIMIT AEUCTBUS T€TNOIHEPTETHUECKON YCTaHOBKH.

14. Kak paccuutaTh TEIIONPOU3BOUTEIBHOCTD TeIHOYCTaHOBKH? OT Yero oHa 3aBUCHUT?

15. BausHue yria HakJIOHA INIOCKOCTH COTHEYHOTO KOJUIEKTOPA Ha TEIUIONPOU3BOIUTEILHOCTD TETHOYCTaHOBKH.
16. Kakue k03¢ QUIMEHThI UCIIOIb3YOTCS UL OLIEHKU SHEPreTUUECKUX 0Ka3aTeIel CUCTEMbI FOPSYEro
BOJOCHAOXeHUs?

17. Yto Takoe yCI0BHOE TOILIMBO?

18. Kaknmu mokazaTensiMi MOYKHO OLEHUTh SKOHOMHUYECKYIO 3 dekruBHOCTh [DY?

19. Jlatb ornpeneneHus IOHATHAM «BaJIOBOWY, «TEXHUUECKUID» M «(IKOHOMHYECKHIT» MTOTEHIMAJIBI BETPOBOM SHEPTUH.
20. Kakue (yHKIUM paciipeesieHus CIy4ailHOH BEJTMYMHBI BbI 3HaeTe?

21. Kakas ¢yHKIMS pacipeaeneHys Haubojee TOUHO OIMCHIBAET paclpe/ieleHUe CKOPOCTH BeTpa?

22. Kak onpenernsercsi BEpOsITHOCTHOE paclpeie]ieHne CKOPOCTH BETPOBOTO MOTOKA?

23. Ot 4yero 3aBUCUT MOIIHOCTH BETPOBOTO MOTOKA U IIPOU3BOAUTEIBHOCTh BETPOIHEPTETHUECKON YCTAaHOBKH?

0NN DN KW

[pumep npaktnyeckoii padorsl (YK-4-31; YK-5-31; YK-5-Y1):

3anaua 1. Mcmonb3oBaHWE COTHEYHOW IHEPTHH IS OTOIDICHHS JKHIIOTO JIOMa OKPAIIEHHOTO B YEPHBIN
[[BET/BBIIOJIHEHHOTO TEMHBIM MaTEPHAJIOM.

«YeépHbIil conHeuHBI NOM» C OOJIBIIUM OKHOM C IOXHOH cTOpoHbl pasmepoMm H-L (Beicora, anuHa) U
MaCCHUBHOMW 3auepHEHHON CTEHKOH ¢ ceBepHOil cTopoHbl. ToIIMHA MOTTIOMIANICH CTEHKH, H3TOTOBJICHHON U3 OeTOHa
(B), ero mIOTHOCTH p = 2,4-10°Kr/M’, K03 dHIMEeHT npomycKanus cTekna T = 0,9, KO3(UIUEHT MOTTOMEHHS CTSHKH
o = 0,8.

Onpenenuts Kakoit TpeOyeTcsl MOTOK COJIHEYHOTO M3JIYYeHHs, 4TOObl HarpeTh Bo3ayX B komHare Ha 20 °C
IpaycoB BBIILIE HAPYXKHOLO.

Temneparypy Bo3iyxa B IOME B 8 4acoB yTpa, T. €. uepe3 16 yacos. Temneparypa Hapy:kHoro Bosayxa T1 =0

°C rpanycoB. Temnoémkocth OeToHa ¢ = 840 JDx/krK. YienmpHOe TepMHUYECKOE CONMPOTHBIICHHE MOTEPsIM TEIUia H3
KOMHATBI HapyKy 4epe3 CTEeKJIO 7 = 0,07m>K/Br.
B rabnuue 1 npeacraBieHbl YeThIpe BapUaHTa 3alaHus JJIsl TPYIIIBI CTYIEHTOB.
BapuanTs! 3aganus Tabmuma 1.

BapunanTts!
Bennunna
2 3
H, M 3 4 5 3
LM 5 3 6
B, M 0,1 0,2 0,3 0,4

3agaua 2. [1n10THOCTH OTOKA M3ITYYCHHS, NIAJIAIOIIETO HA COJHEYHYIO Oarapeto, cocrasiseT G, BT/MZ, KII,
N %. Kakyto mnomans F nomkHa uMmeTs conneunas 6arapes ¢ KI1/] n u momHocTeI0 P, BT.
B tabnune 2 npeacTaBieHbl YETHIPE BapUaHTa 3a/laHus JJIs TPYIIIBI CTYIEHTOB.
BapuanTsl 3ananus Tabnuna 2.

Bemuunaa BapuanTsr
1 2 3 n
G, Br/m2 460 500 550 600
. 20 18 19 20
P, Br 100 90 110 120




3anaua 3. Conneunas 6atapest cocTout u3 (n) GoTod37IeMEHTOB, MOIIHOCTE Kaxkaoro 1,5 Br, pasmep 20-30 cm.
Onpenemuts KITJT (1)) conneunoit Gataper, eciiy mIOTHOCT otoka G Br/m’.
B Tabuune 3 npeacTaBiaeHbl YSThIpEe BApUAHTA 3aJaHUs ISl TPYIIBI CTY/ACHTOB.
BapuanTs! 3aganus Tabmuma 3.

BapunanTts!
Bennunna
1 2 3 4
n, IWT 900 1000 1100 1200
G, Br/m2 500 450 550 600

. 2 . 2 2
3agaua 4. [Inomanp conHeyHol Oarapeu S, M~, IJIOTHOCTH TOKa i, A/cM”, IIOTHOCTh W3inydeHus G, Br/m".
Onpenenuts 3JIC B connevnoit 6arapee npu KII/ 7.

B Ta6m/1ue 4 MpeaACTaBJICHbI YETBIPEC BapHUaHTa 3alaHUsI IJI IPyHIIbl CTYACHTOB.

BapuanTs! 3ananus Tabnuna 4.

B BapuanTsr
enYrHa T 7 3 y)
S, M2 0,25 0,3 0,4 0,5
i, Alem2 3-10-3 2-10-3 4-10-3 1-10-2
G, Br/m2 300 400 500 400
n 0,3 0,25 0,26 0,27

3agaua 5. HeGonblnas IOMalIHAsS OCBETUTENIbHAs CHCTEMa IHMTACTCS OT aKKyMYJSTOPHOH Oartapeun
HanpspkenueMm U, B. OcBelienue BKirouaercs: KaxIplid Beuep Ha 4 yaca, norpebisiemblil Tok I, A. Kakoii nomkHa ObITh
cosiHeuHass Oarapest, YTOObI 3apsUTh AKKYMYJIHPYEMYIO 0aTrapero, €Clii U3BECTHO, YTO KPEMHHUEBBIH 3JIEMEHT UMEET
OAC E = 0,5 B npu toke 0,5A. Pacxon sHepruu Ha 3a— pan Oarapeu 20 % Ooiblie, 4eM 3HEprus oTJaBaeMast
MOTPEOUTEIIO TIPH paspsize.
B tabnuie 5 npeacraBieHbl YeThIpE BApUaHTa 3aJIaHUS JJIsl TPYIIIBI CTYICHTOB.
BapuanTs! 3aganus Tabmuma 5.

BapuanTs
Bemunna I 2 3 7]
U,B 8 9 10 11
LA 3,0 2,5 3 3,5

3agaua 6. [IpuéMHHUK pacnojOkKEeH Ha TEIIoU30JsaTope ¢ KoadduipentoM TemionpoBoaHoctu A, BT/MK,
yIeNbHOE TEPMHYECKOE COMPOTHBICHIE MOBEPXHOCTH mpuéMumka I = 0,13 M K/BT. Onpeaenuts Kakoil TOJIIIHHBI
TpebyeTcst 30U, 4YTOOBI 00ECICYNTh TEPMUYECKOE COMPOTHUBIICHHUE THA, PABHOE COMPOTHUBICHHIO TOBEPXHOCTH.
B Tabnuue 6 nmpeacTaBiaeHs! YeTHIpe BapHaHTa 3alaHus ISl TPYIIIBI CTYACHTOB.
BapuanTs! 3aganus Tabmuma 6.

BapuanTsl
1 2 3 4
A, Br/m-K 0,034 0,1 0,05 0,013

Bennunna

3agayva 7. Onpenenuts Temneparypy Tpyoxun T,, BaKyyMHPOBaHHOTO NPHUEMHHKA, €CJIM BHYTPEHHHUH IUaMETp
Tpy6KH d, cM, TIOTOK conHeuroit sueprin G, Br/M”, Temmepatypa cpest T,p. ConpoTusnenus notepsam temia R = 10,2
K/Bt, k03¢ dunmeHT npomnyckaHus CTEKISHHOH Kpbiiku B = 0,9, k03dduimeHT noriomeHus (10 MOTIOMEHHOH
sHeprun), o= 0,85.
B Tabnuue 7 npencraBieHbl YeTHIPE BAPUAHTA 3a0aHUs IS TPYIIIHI CTYICHTOB.
BapuanTsl 3ananus Tabnuna 7.

Benuuuna BapuanTsl
1 2 3 1
d, cm 1 0.9 1 X
G, Br/m2 750 700 650 600
Tep, °C 20 15 10 :
d, cm 1 0.9 1 X




3amaya 8. [Tnomans CONHEYHOTO AUCTUILIATOPA B-L,»’. [ToTok n3nyudeHus cocrasisier G, MJK/M° B JeHb.
VY nenbHas Terora napoodpazoBanust Bojbl # = 2,4 MJx/kr. Onpeaenuts IpOU3BOAUTEILHOCTD TUCTUILIATOPA.
B Tabuuue 8 npeacTapiaeHbl UEThIPE BapUAHTA 3aJaHUs UL TPYIIIbI CTYAEHTOB.
BapuanTs! 3aganus Tabmuma 8.

Bemuuuna BapuanTs
2 3 2
B, M 5 3 10 B
L, M 5 10 15 5
G, M/Ixx/m nesp 20 15 10 0
B, M 5 3 70 v

3agaua 9. Ha comHeuHOH 3MeKTpOCTAaHIMU OAlIEHHOTO THIA YCTAHOBJICHO N TEIMOCTATOB, KAKABIA U3
KOTOPBIX UMEET MOoBepXHOCTh F. ['ennocraTsl OTpaxaroT COJHEYHBIE JIyYH Ha NPUEMHHUK, Ha MMOBEPXHOCTH KOTOPOTO
3apEerucTPUPOBAHA MAaKCHMajbHas 3HepreTudeckas ocBemEHHOCTh H,,. Kosddumuent orpaxenus remmocrara K, =
0,8, K03(D(UIMEHT TOTIOMEHUS Oy, = 0,95. MakcumanbHas 00my4éHHOCTh 3epkania remuoctara G,. Onpenenuthb
IIOIIaab HOBEPXHOCTH NMPUEMHHMKA Fy, ¥ TEIUIOBBIC NOTEPH B HEM, BBI3BAHHBIC M3Iy4CHHEM M KOHBEKIHMCH, €CIH
pabodas Temmeparypa TemioHocuTens cocrabisger t°C. CreneHb 4epHOTHI NPHEMHHKA €, = 0,95. KoHBeKTHBHEIE
MOTEpPH BJIBOC MEHBIIE MOTEPh OT u3nydeHus. KosadouuueHnt wmznydenus abcomoTHo uépHoro tenma C, = 5,67
Br/(M°K?).
B Tabuune 9 npeacTaBiaeHsl YSThIpe BApUAHTA 3aJaHUs ISl TPYIIBI CTY/ACHTOB.
BapuanTsl 3ananus Tabnuma 9.

Benuunna BapuanTs!
1 2 3 7]
n 263 300 280 270
Fr, M2 58 30 %0 -
G, Br/m2 600 650 700 700
£°C 660 700 680 670
Hnp, MB1/ m2 2,5 b 3 35

5.3. OneHo4Hble MaTepHaJIbl, HCIOJIb3yeMble VIS IK3aMeHa (onucanue OWJIeTOB, TECTOB M T.II.)

OK3aMEHAIlMOHHBIM OWJIeT BKJIIOYAeT TPH BOMNPOCAa M3 YCTAHOBIEHHOTO IIEPEYHS KOHTPOJBHBIX BOIPOCOB,
HCTIONB3YeMbIX NPH (JOPMUPOBAHUM HK3aMEHALMOHHBIX OMUJIETOB MPU OLEHKE 3HAHWH, 00ydyalomuXcs Ha 3K3aMeHe I10
TeMaM, U3JI0KEHHBIM B pasfenax 1-5 nmannoit PI1JI.

[Ipumep sK3aMeHaIIMOHHOTO Onera:

MUHHCTEPCTBO HAYKU U BBICIHEI'O OBPA30OBAHNA POCCUNMCKOU GENEPAITUN
CTAPOOCKOJIbCKHI TEXHOJOT'MYECKUA UHCTUTYT UM. A.A. YTAPOBA
(unman) penepanbHOro rocy1apcTBEHHOr0 00Pa30BaTEIBLHOTO YUPEKACHHSA
BhICIIEro 00pa3oBanus «HaroHanbHbIH HCCIeA0BATENBCKHI
TexHosornueckuit yausepceurer « MUCuCr»
Kadeapa kKABTOMATU3UPOBAHHBIX U UHOOPMAIIMOHHBIX CUCTEM YIIPABJIEHWS»
13.03.02 JIEKTPOSHEPTETUKA U DJIEKTPOTEXHUKA
Ipoduae DrneKTpONpUBOA M ABTOMATHKA
JlucimiuiHa «ATbTepHATHBHBIE H BO30OHOB/IsieMble HCTOYHHKH SHEPIHID

3K3AMEHALMOHHbIA BUJTET Ne 1

1.  Pexumsl paboTel Berpokoineca. Kmaccuduxamus BDOY. Texuuxo-3xoHOMHYECKOe 0OOCHOBaHHE HMapaMeTpPOB
BOC. Dkonoruueckue npodiieMbl BETPOIHEPIETUKH.

2. ®otoanexTpuueckas reaepanys. GoTOdIEMEHTH U HX XapaKTePUCTHKU.

3. Tepmoszepuslii peaktop. Mcropus pa3sutus. Tokamak. [lepcrnextuBsl ucnons3oBanus. UTOP.

« » 2020r.

K3ameHaT op B.A. lTer pos

VT BEpMKACHO Ha 3acenarm Kageapsl AUCY

IIporokosnom Ne_ ot 202 T

n.0. 3aB. Kadpenpoit AUCY A. T'nymenko




5.4. MeToauKa OLIEHKH OCBOEHHS M CIUILINHbBI

Bun
OLIEHOYHOT 0
cpelacTBa

Kpurepuii

Ounenka

Brimonnenue
MPaKTHYECKUX
pabor

OOyuaromuicsi ~ CaMOCTOSITETIbHO ~ BBITIOJIHSET — MOJIHOE |
apryMEHTUPOBAaHHOE pELICHHWE WHAWBUAYAIbHBIX 33/1aHUM, HE
JIOTTyCTUB OIIMOOK. [Ipu 3amure 3aaHuii OTBeYaeT pa3BepHYTO U
HCYEPIIBIBAIOLIE HA BCE BOIIPOCHI.

«OTINYHO»

OO0yyarommuiics MPaKTHYECKA CAMOCTOSTEIBLHO BBITIONHSET MOJTHOES
pelIeHne 3a1aHuil, HO HE MOYKET apryMEHTHPOBATh CBOE PEIICHHE.
Ipu 3anmTe 3a1aHUi TONMYCKAeT HE3HAYUTEIIbHbIE HETOYHOCTH.

«Xopormo»

OOyuaromuics B EJIOM MPaBUIIBHO PEIacT 3alaHue, HO HE MOXKET
apryMeHTupoBarth cBoe peuienue. [Ipu 3amure 3a1aHuii JOMycKaeT
3HAYUTENbHBIE HETOUHOCTH.

OOyuaromuiicsi MpaBUIbHO MOHUMAET CIOCOO pelleHus 3afaHui,
HO JIOITyCKaeT OIIMOKM IIPU MX PEIICHHH. 3aJaHHe BBITOJHEHO
yactuuHo. Ilpum 3ammTe 3amaHuMii  JOIMyCKaeT 3HAYUTENbHBIE
HETOYHOCTH.

((y)lOBJ'IeTBOpI/ITeJ'H)HO»

OOyyaromuiicss He MOXKET PEIIUTh 3aJaHUE.

((HeyI[OBJ'IeTBopI/ITeJ'II)HO»

Brinonuenue u
3aIuTa
1a00paTOPHBIX
pabor

OO6yuaromuiicss TOKa3bIBaeT TBEPAbIE M JOCTATOYHO IIOTHBIE
3HaHUSA B 00BEME INPOCTYNIAHHOTO TEOPETHYECKOTO0 MaTepHana,
BlafieeT TpeOyeMbIM MaTeMaTHYECKUM amlapaToM, METOAUKaMU
pemreHns,  HEOOXOIMMBIMH  OCTAaTOYHBIMH  3HAHHAMH IO
U3y4eHHBIM (yHIaMEHTaIbHBIM JUCLMIUIMHAM (MaTeMaTuka,
¢m3nKa); AEMOHCTPUPYET YMEHHS M NPAKTHYECKHE HaBBIKU
BIaZeHUs] MHGOPMAILMOHHBIMU TEXHOJIOTHSMY, IO3BOJISIOIIUMU
ONITUMHU3UPOBATh AKCHEPUMEHTANBHYI0 M aHAJIMTHYECKYIO YacTh
1a00paTOpHOro McciaenoBaHus. JIOrMuecku CBA3HO, JUHAMHYHO,
TPaMOTHO W MOCIEIOBATENbHO H3JaraeT METOIWKY BBIMONHEHHS
1ab0paTOpHOi paboThl U 0OPAOOTKH PE3yAbTaTOB MOJEIUPOBAHUSL.
Ommbasch, yBepeHHO HCIPABISIETCA IIOCIE JOTOMHUTENBHBIX U
HAaBOJAIIUX BOIPOCOB.

«3a4TeHO»

OOyuaromuiicss Aonyckaer rpyOble OIMOKA B OTBETE, HE
MMOHUMAET CYIIHOCTH M3JIaraeMoro BOIpPOCa, HE yMEeT MPUMEHSITh
TEOPETHYCCKHE 3HAHMS HA MPAKTHKE W/WIK HE BJIajeeT
TpeOyeMbIMH  3HAHHUSMHU. HesusiTHO, HEBPa3yMHTEIBHO,
HEYBEPEHHO, HEBEPHO (HOPMYIHPYET OTBETHI HA JOIOJHUTEIIBHBIC
Y HABOJSLIKE BOIPOCHI W/UIIH HE OTBEYACT Ha HUX.

«He 3auTeno»

Brinonnenne u
3alUTa
JIOMAaIIHUX
3aJJaHUH

JlomarHue 3aJaHus BBIMOJIHEHBI B IIOJTHOM 00beMe; OTYET 110
paboTe 0hopMIICH B IOJTHOM COOTBETCTBHUH C MPEIbSIBISIEMbIMH
TpeOOBaHUSIMU; PACUCTHI BBIOJIHEHBI 0e3 ommOok. [Tpu oTBeTe Ha
BOTPOCHI IO TEME PabOThI 00YyUYAIOIINICS JEMOHCTPUPYET
riy0OKOe 3HaHHE OCHOBHBIX TEOPETHYESCKUX MOJIOKEHHN pabOThI 1
YMEHHUE IPUMEHSITh UX Ha [PAKTHKE.

«OTINYHO»

JlomManiHue 3alaHus B LEJIOM BBITOJHEHBI TPABUIIBHO, PACUCTHI
COJIepKAT HeMIPUHIMITUAIbHBIE OIOKU. OTUéT 1Mo pabore
oopMIIEH B OCHOBHOM B COOTBETCTBHH C IIPEIbSBISICMBIMU
TpeboBanusiMu; [Ipu oTBeTE Ha BOMPOCHI MO TEME pabOThI
00Y4aIOIIUIACS IEMOHCTPUPYET 3HAHNUE OCHOBHBIX TEOPETHYESCKUX
HOJIOXKEHHU pabOTHI M YMEHHE IPUMEHSITh HX Ha PAKTHKE.

«Xopormo»

Jomaninue 3ailaHusi B OCHOBHOM YaCTH BBITIOJIHEHBL; OTYET MO
pabote opopMIIeH C HEKOTOPBIMHU OTCTYILJICHUSIMH OT
MPEABSBISIEMBIX TPEOOBaHHI; TP OTBETE HA BOMPOCHI IO TEME
paboThl 00yUarOIIKIiCs JaeT B OCHOBHOM TPaBHIIbHBIEC, HO
HETOJHbIe OTBETHL. [IpH pacyetax ObUIM TOMYIICHBI OMIHOKH,
HCIPABJICHHBIC MIOCIE 3aMEYaHH IPEIo1aBaTels.

((y)lOBJ'IeTBOpI/ITeJ'H)HO»

JloMaliHue 3a7jaHus He BBITIOJTHEHBI, JIM00 O0TYET 10 padoTte
OTCYTCTBYET WJIH ero 0hOpMIICHUE HE COOTBETCTBYET
OpeIbsIBISIEMBIM TPeOOBaHMUSIM, JTHOO IPH OTBETE HA BOIPOCHI MO
Teme paboThI CTYICHT AEMOHCTPUPYET HE3HAHNE OCHOBHBIX
TEOPETUYCCKHUX MOJIOKEHUH pabOTHI H HEYMEHHE MX NPUMEHSTH Ha
MTPaKTHKE.

((HeyI[OBJ'IeTBopI/ITeJ'II)HO»

DK3aMeH

OOyuaromuics JeMOHCTPUPYET:
- Ty0OKHe 3HAHUSI COACPIKAHUSI U3YUCHHON NUCIUILTUHBI BO

«OTINYHO»




B3aMMOCBSI3H C IPYTUMH TUCLHUITHHAMHY;
- crI0COOHOCTH UCIOJIb30BATh TEOPETUUECKUE 3HAHUS ITPU
BBINIOJTHCHUH [IPAKTHIECKUX 3aJaHuUi;

- apryMeHTHPOBaHHbIE, HCUEPIIBIBAIOIINE OTBETHI HAa BCE BOIPOCHI
1o OMIIeTy, a TaKkKe JOTOJHUTEIBHBIE BOIPOCH 9K3aMEHATOPA,;

- YMEHUE BBINOJIHATH U 0OOCHOBBIBATH PEIIEHHE NPAKTHUECKUX
3aJaHUH BHICOKOTO YPOBHS CI0KHOCTH;

- HaIM4Kue COOCTBEHHOI 000CHOBaHHOW MO3HUIIUH I10
00CyXTaeMbIM BOTIPOCAM;

- cBOOOTHOE HCIIOJIb30BAHUE B OTBETAX Ha BOIPOCHI MaTepHaIoB
PEKOMEHI0BaHHOW OCHOBHOM U JOMOJHUTEIFHOM JUTEPaTyPHI.

OOyyaromuiics 1eMOHCTPUPYET:

- 3HaHHE OCHOBHBIX TEPMHHOB TI0 COJICPIKaHUIO H3yIEHHON
JIVICIIUTIIHHEL;

- TBEpIbIE 3HAHUS TEOPETHIECKOTO MaTepuana;

- yMEHHE J]aTh YeTKHE OTBETHI Ha OCTaBICHHBIC BOIPOCHI;
- yMEHHE penIaTh MPaKTHIeCKue 3aaHus; «Xopomrox»
- BJIaJICHUE OCHOBHOM JINTEPaTypol, peKOMEHI0BaHHOH
HPOTPaMMOH IHUCIUTITHHBL

JloIryckaloTcsl He3HAUUTEIbHBIC HETOYHOCTH B OTBETaX Ha
TEOPETUYECKHE BOIIPOCH! U IIPU BEIMOJHEHHHU IPAKTHYECKUX
3a7aHUH.

OOyyaromuiics 1eMOHCTPUPYET:

- 3HAHHUS TEOPETHYECKOTO MaTepHaa 10 N3y4eHHOH AUCIHUILUINHE;
- HETIOJIHbIE OTBETH! HA OCHOBHBIE BOIIPOCHL, JOIIYCKas OIIUOKU B
OTBETE; HEAOCTATOYHOE IOHUMAHHUE CYIIHOCTH M3JIaraeMbIX
BOIIPOCOB; «Y 10BIETBOPUTEILHOY
- HETOYHBIE OTBETHI HA JOTIOJIHUTENBHBIE BOIIPOCEHL;

- YMEHUE BBINOJIHATh IPAKTUYECKUE 3a1aHUsl 03 rpyObIX OMUOOK;
- HEIOCTaTOYHOE BIIA/ICHUE JIUTEPATYpOil, pEKOMEHIOBAaHHOK
IIPOrPaMMOM JTUCIUIIINHBL.

OO0yuaromuics JeMOHCTPUPYET:

- cylleCTBEHHbIE ITPO0Ebl B 3HAHUAX Y4eOHOro MaTepuaa,

- IPUHLIUNNAIBHbIE OIINOKH IPH OTBETE HAa OCHOBHBIE BOIIPOCEHI
OwieTa, OTCYTCTBHE 3HAHUIN M TIOHUMAaHUsI OCHOBHBIX TEPMUHOB U
OTIpeZIeTICHIH;

- HeMIOHUMAaHHE CYIHOCTH JOIOMHUTENBHBIX BOIPOCOB B PaMKax «HeymoBneTBOPHUTEIHHOY
3a7aHui OniteTa;

- OTCYTCTBHUE HaBBIKA WJIH CYIIECTBEHHBIC OIIUOKH MPU
BBITIOTHCHUH MIPAKTHIECKUX 3aJaHU;

- HE3HAHHE JIUTEPATYpPhI, PEKOMEHI0BAaHHOU IPOrpaMMO
JICIUILINHBL.

6. YHEBHO-METOJMYECKOE 1 TH®OPMAIIMOHHOE OGECIIEYEHHUE

6.1. Pexomenayemas autepatypa

6.1.1 OcHoBHas1 JInTepaTypa

O003HaYeHnE ABTOpBI, 3ariaBue bubdanorexa HM3parenbcTBO,
COCTABUTEIHN rojt
J1.1 B.II. T'openos, O6mas ObC «YHuBepcurerckas oubnanoreka | Mocksa; bepnun:
C.B. T'openos, SHEpreTHKa: B 2 OHJIAITH Hupexr-Menna,
B.C. T'openos kH. / Ku. 1. URL: 2016
U JIp.; OJ ANbTEepHATHBHBIC http://biblioclub.ru/index.php?
pen. B.IL. HUCTOYHUKHU page=book&id=447693
T'opemnoga, SHEpPTHUH.
E.B.
VBaHoBo#
J1.2 M.IO. Herpanummonnsie ObC «YHuBepcurerckas oubnanoreka | Mocksa; bepnun:
CuOuKuH, u OHJIANHY» Hupexr-Menna,
10.1. BO300HOBJISICMBIE URL: 2014
Cubukux HUCTOYHUKHU http://biblioclub.ru/index.php?
SHEPruu: yueOHoe page=book&id=257750
nocobue

6.1.2 JlonoiHUTe IbHAS JIUTEPATypa

O0o3HaueHue ABTOpBI, 3arnaBue | Bbuobanoreka HspareanscTBo,




COCTABUTEIN

roa

J2.1

A.C.
CtpebKoB,
9.B.
TBeppsiHOBUY
; IOZ peq.
A.C.

CrpebkoBa

ConHeuHble
3IIEKTPOCTAHIIUH:
KOHIIEHTPATOPHI
COJIHEYHOTO
U3ITyICHHUS:
yueOHOe nocobue
JUISL By30B

3BC «FOPAMT»
URL:
https://urait.ru/bcode/453390

Mockaa:
IOpaiir, 2020

122

B.B. ABuiioBa,
E.B.
JlemuoBa

OHepreTuyeckas u
CBIpbeBast
6€3011aCHOCTb:
yueOHOe nocobue

OBC «YHuBepcuTerckas 6ubauorexa
OHJIAITH»
URL:
http://biblioclub.ru/index.php?
page=book&id=500462

Ka3zans:
Kazaunckuii
Hay4HO-
HCCIIC0BATCIBCKU
i
TEXHOJIOTHYCCKUH
YHUBEPCHUTET

(KHUTY), 2017

J123

C.H. Yganos

Boszo6HoBsieMast
SHEpPreTHKa:
yueOHOe nmocobue

OBC «YHuBepcuTerckas 6ubauorexa
OHJIAITH»
URL:
http://biblioclub.ru/index.php?
page=book&id=576779

HoBocubupck:
HoBocubupckuii
roCyJapCTBEHHBIN
TEXHUYECKUI
yHUBepcuTter, 2016

6.1.3. Meroau

yeckHe pa3padoTKu

O0o03HaueHne

ABTODSI,
COCTABUTENU

3arnaBue

Bubnuoreka

W3pgaTenscTBO, TOI

J13.1

Ilerpos B.A.

ANbTepHaTHBHBIC
"
BO300OHOBJISIEMbBIS
HCTOYHUKHI
SHEpruu: Kypc
JICKITUH IS
o0yyaroml. Hamp.
13.03.02

https://Ims.misis.ru/enroll/3CM6GT

J13.2

Ilerpos B.A.

ANbTepHaTHBHBIC
u
BO300OHOBJISIEMbBIE
HCTOYHUKHU
SHEPIHU:
METOIMYECCKHE
yKa3aHUs K
MPAKTHICCKHUM
3aHATHSIM IS
o0yyaroml. Hamp.
13.03.02

https://Ims.misis.ru/enroll/3CM6GT

JI33

Ilerpos B.A.

ANbTepHaTHBHBIC
u
BO300OHOBJISIEMbBIE
HCTOYHUKHU
SHEPIHU:
METOIMYECCKHE
yKa3aHUs K
BBIMOJIHEHHIO
JIOMAIITHETO
3aaHus IS
o0yyaroml. Hamp.
13.03.02

https://Ims.misis.ru/enroll/3CM6GT

6.2. Ilepeuennb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTn « AHTepHET»

91

BecruiaTHas anexTpoHHas OMOIMOTEeKa OHIalH «EMUHOE OKHO K 00pa30BaTeIbHBIM PECypcamy
[Onexrponnslil pecypce]: http://window.edu.ru

92

AHO «eHano» [QnexrponHslil pecypc]: https://edunano.ru/courses/alternativnaya-energetika/

93

Hayunas snextponnas 6ubnuorexa «KubepJlenunka» [DneKTpoHHBIH pecypce]:




| https://cyberleninka.ru

6.3. [lepeueHb MPOrpaMMHOro odecrneyeHns

11 Microsoft Windows

12 Microsoft Office

13 Kaspersky Endpoint Security

114 7- Zip (cBOGOJHO pacmpocTpaHseMoe IporpaMMHoe ooecreueHre)

6.4. Ilepeuenb MHGPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NPOdecCHOHAIBHBIX 023 TaHHBIX

nil I'eonndopmanuonHas cucremMa «Bo300HOBIIsIEMbIe MCTOYHUKH dHEprum Poccun» [DIeKTpOHHBIN
pecypc]: https://gisre.ru/database

7. MATEPUAJIBHO-TEXHUYECKOE OGECIHHEYHEHME

7.1 Ayautopust Ne405

«JIaGopaTtopus nHGOPMALHOHHBIX TEXHOJIOTHiD)

[lepeueHs OCHOBHOTO 000PY/IOBaHHUs, Y4€OHO-HATIISIHBIX TOCOOHUIA:
KoMmIbroTep — 9 1T.;

JIOCKa;

HPOEKTOD;

9KpaH HACTCHHBIN;

YCHUIIUTENb-PaCIIPEICIIUTEN;

KOMILJICKT yueOHOW MeOenn Ha 25 mocalouHbIX MECT.

7.2 Aynnrtopus Ne306

«Ka0uHner 1J1s1 caMmocTosiTeIbHOI padoTh»

[epevyeHb OCHOBHOTO 000PY/IOBaHHUS, Y4€OHO-HATIISIHBIX TOCOOUI:

IIPOEKTOD;

JIOCKa;

9KpaH HACTCHHBIH;

KOMITBIOTEp — 6 IIT.;

KOMIUIEKT yueOHOH Mebenu Ha 20 yenoBek.

B nomenieHnn U1l CaMOCTOSITEIBHOM PaOOTHl 00YJAIOIIMXCSI UMEETCs MTOIKITIOYEHHE K CeTH
«VHTEepHET» U IOCTYH B SIEKTPOHHYIO HH(POPMAIMOHHO-00pa30BaTeNbHYIO Cpely OpraHU3aIIH.

8. METOAUYECKHUE YKA3ZAHUSA JJISI OBYHAIOIUXCA TO U3YYEHHUIO JUCITUITJIMHBI

[IpomerxyTouHas aTTecTauus 10 JUCUUIUIMHE MIPEeJyCMOTPEHa B BUIE IK3aMeHa.

OO0y4deHue MPOBOJUTCS B OJIMH CEMECTP M OPTaHU3YETCS B COOTBETCTBUH C HAcTosIIeH mporpaMmoid. CaMocTosiTebHas
paboTa CTyIEHTOB OCYLIECTBIIAETCS U KOHTPOJIUPYETCS C TOMOIIBIO:

— BOTIPOCOB JUISl CAMOKOHTPOJIA,

— UHJMBHUYaJIBHOTO ONPOCa CTYACHTOB IIPU MPOBEJCHNUH PAKTHYECKHUX 3aHATHI,

— MHAUBHIYAJIHHOTO OIIPOCca CTYAEHTOB IIPH 3alIHTe JTa00paTOpHBIX padoT,

— Ccllauy IOMAIIHUX 3aaHuil,

Cucrema OLICHUBAHUS PE3YIBTATOB OCBOCHUS JUCIUILINHbL

[opsimok, onmpenessromuii Mnpoueaypsl OLIEHUBAHMS 3HAHWW, yYMEHWH, HAaBBIKOB M (WJIM) ONbBITa JESITEIbHOCTH,
XapaKkTepH3YIOINX YPOBEHb CHOPMHUPOBAHHOCTH KOMIeETeHLMi, onpeneneH B [lonokennn «O TekymeM KOHTpoIe
YCIIEBaEMOCTH M IPOMEXYTOYHOH aTTeCTallMy OOYYaIOUIMXCS, TEKYIIEeM KOHTPOJE IOCEUIeHUsI O0Yy4arolIMMuUCs
aynutopHsIx 3aHsaTH B HUTY «MHUCuCy» I1 239.09- 18, BeIIyCcK 2.




