


1. POJih ~HCQHUJIHHhl «HeTpa,IJ;HQHOHHLie H B0306HOBJIHeMLie HCTOqHHKH JHeprHH» B «flopMHpOBaHHH KOMUeTeHQHH BhiDYCKHHKa: 

3JieMeHT CocTaBJIHIOU.,.He peJyJILTaTOB OCBOeHHH (AeCKpHnTOpLI KOMfleTeHU:HH) 

o6pa30BaTeJILHOH 
CeMecr 

Ko)l. 
PeJyJILTaTLI 

nporpaMMLI KOMmrre HauMeuosauue KOMneTeHU:HH 
OCBOeHHH QQfi 

(AHCU:HflJIHHa, 
p 

HU:HH Ko)l. HauMeuosauue 

npaKTHKa, rHA) 

Brra,neeT OIThiTOM pacqeTHoro aHamna napaMerpos H 
IIK(Y)-

noKa3aTerreif 3HepreTHqeCKHX ycTaHOBOK H HX Cnoco6HOCTh nposo,nHTh pacqeTbi no 2B7 
o6opy,nosaHID£ THnOBbiM MeTO,nHKaM, npOeKTHpOBaTh 

HeTpa.LJ.IUJ:HOHHhle u 
llK(Y)-

TeXHOJIOfHqeCKOe o6opy,noBaHHe C llK(Y)- YMeeT paccqHThiBaTb napaMerphl H nOKa3aTeJIH 
B0306HOBJUieMble 7 HCnOJib30BaHHeM CTaH,napTHbiX P5 2Y7 3HepreTHqeCKHX ycTaHOBOK H HX o6opy,noBaHIDI 2 

HCTO'IHHKH 3HeprHH cpe,nCTB aBTOManf3al(HH 

npoeKTHpOBaHIDI B COOTBeTCTBHH C 
IIK(Y)-

3HaeT OCHOBHbie TeXHOJIOfHH npeo6pa30BaHIDI 3HeprHH 
TeXHHqeCKHM 3a,naHHeM 
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3HeprHIO 
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2. IloKaJaTeJIH H MeTO~hl OQeHHBaHHH 
IlJiauupyeMhle peJyJihTaThi o6yqeuua no .UHCIJHDJIHHe Ko.LJ. HanMenooauue paJ.uena .UHCIIHDJIHHhi ~eTOL{hiOIJeHHBaHHH 

Ko.u HanMenooauue KOHTpOJIHpyeMOH 
(OIJenoqnhre MeponpHHTHH) 

KOMDeTeHQHH (HJIH ee 

'13CTH) 

P):(-1 Cnoco6eH ocymeCTBJij~Tb nOHCK, KpHTHqeCKHH aHaJIH3 H CHHTe3 Pa3,nerr 1-6 3aii(HTa oTqeTa no 

HH$OpMal(HH, npHMeHj{Tb CHCTeMHhiH no,nxo,n ,nJijJ perneHIDI 
llK(Y)-2 

npaKTHqeCKOH pa6oTe, 

nOCTaBJieHHbiX 3a,naq B 06JiaCTH TeXHOJIOfHH Ha KOHTPOJihHaj{ pa6oTa 

Herpa,nHI.J;HOHHbiX H B0306HOBAAeMbiX HCTOqHHKaX 3HeprHH 

P):(-2 Cnoco6eH onpe,neJij{Th Kpyr 3a,naq B paMKax nocTasrreHHoif :u;erru Pa3,nerr 1-6 3amuTa orqeTa no 

H Bhi6HpaTh OnTHMaJibHbie cnoco6hi HX perneHHj{, HCXOM H3 
llK(Y)-2 

npaKTHqeCKOH pa6oTe, 

,neifcTBYJOII(HX npaBOBbiX HOpM, HMeiOII(HXCj{ peCypCOB H KOHTPOJibHaj{ pa6oTa 

orpaHuqeHHif (BH,na HCTOqHHKa 3HeprHH). 

3. IIIKaJia oQeHnBaHHH 

ITop~~oK opraHR3a~RR o~eHRBaHR~ pe3ynnTaToB o6y~eHH~ B YHHBepcHTeTe pernaMeHTHpyeTc~ oT~ennHbTIM noKanbHbTIM HopMaTRBHbTIM aKTOM -
«CHcTeMa o~eHHBaHH~ peJynnTaTOB o6~eHH~ B ToMCKOM rronHTeXHH~ecKoM yHHBepcHTeTe (CRcTeMa o:u;eHRBaHR~)» (B ~eiicTBYJOmeii pe~aK~HR). 



J1cnonn3yeTC51 6aJinbHO-peHTHHfOBIDI CHCTeMa OI(eHHBaHH51 pe3ynnTaTOB o6~eHH51. J1TOfOBIDI OI(eHKa (Tpa,[(HI(HOHHIDI H nHTepHIDI) no BH,[(aM 

~e6Hoil ,[(eJITenhHOCTH (H3~eHHe ,[(HCI(HnnHH, YI1PC, HI1PC, Kypcosoe npoeKTHpoBaHHe, npaKTHKH, cpopMa KOHTponJI 3a~eT, ,[(Hcp3a~eT) 
onpe,[(en51eTC51 CYMMOH 6annoB no pe3ynbTaTaM TeKyli(ero KOHTpOn51 H npoMe)KyrO~HOH aTTeCTal(HH (HTOfOBIDI peHTHHfOBIDI OI(eHKa - MaKCHMYM 100 
6annos). 

Pacnpe,[(eneHHe OCHOBHbiX H ,z::J;OnOnHHTenbHbiX 6annoB 3a OI(eHO~Hbie MeponpH51TH51 TeKyli(efO KOHTpOAA CeMeCTpe H npOMe)KyrOqHOH arrecTal(HH 

ycTaHaBnHBaeTC51 KaJieH,[(apHbiM peHTHHr-nnaHOM ,[(HCI(HnnHHbl. J1TOfOBIDI peHTHHfOBIDI OI(eHKa 

- - -
PeKOMeH,[(yeMIDI IIIKaJia ,[(n51 . OT,[(enbHbiX OI(eHO~HbiX MeponpH51THH BXO,[(HOfO H TeKyli(ero KOHTpOAA 

% BbiUOJIHeHHSI CooTBeTCTBHe Tpa~uQuouuoii 
Onpe~eJieuue oQeHKH 

33~3HHSI OQeHKe 

90%-7-100% «0TJIWIHO» 0TJIWIHOe IIOHMMaHMe rrpe,n:MeTa, BCeCTOpOHHHe 3Hamrn, OTJIWIHbie YMeHIDI H BJia,n:eHMe OIThiTOM rrpaKTWieCKOH ,n:eHTeJibHOCTH, 

He06XOJJ:HMbie pe3yJibTaTbl o6yqeHIDI CQ:>OpM.llpOBaHbi, HX KaqecTBO Ol(eHeHO KOJIWieCTBOM 6aJIJIOB, 6JIH3KHM K MaKCHMaJibHOMY 

70%-89% «Xoporno» ,lJ;OCTaToqHo IIOJIHOe IIOHHMaHHe rrpe,n:MeTa, XOpOlliHe 3HaHIDI, YMeHIDI H OIIbiT rrpaKTWieCKOH ,n:eHTeJibHOCTH, He06XOJJ:HMbie 

pe3yJibTaTbl o6yqeHIDI CQ>OpMHpOBaHbi, KaqecTBO HH OJJ:HOrO H3 HHX He Ol(eHeHO MHHHMaJibHbiM KOJIWieCTBOM 6aJIJIOB 

55%-69% « Y JJ:OBJieTBOpHTeJibHO.)) IIpneMneMoe rroHHMaHMe rrpe,n:MeTa, y.n:osneTsopnTeJibHbie 3HaHIDI, YMemrn n OIIbiT rrpaKTWiecKoM: ,n:eHTeJibHOCTH, Heo6xo,n:HMbie 

pe3yJibTaTbl o6yqemrn ccpopMHpOBaHbi, KaqeCTBO HeKOTOpbiX H3 HHX Ol(eHeHO MHHHMaJibHbiM KOJIWieCTBOM 6aJIJIOB 

0%-54% «Hey,n:OBJieTBOpHTeJibHO/ Pe3yJibTaTbl o6y-rJeHIDI He COOTBeTCTB)'IOT MHHHMaJibHO JJ:OCTaToqHbiM rpe6oBaHIDIM 

He 3aqTeHO» 
---- - - -- ---- ----

4. IlepeqeHL THDOBLIX 3a~aHHH 

0QeHO'IHble MeponpHSITHSI DpuMephr THnOBhiX KOHTPOJihHhiX Ja~auuii 

1. 3ali(HTa npaKTH~eCKOH pa60Tbl IlpHMep 3a,[(aHH51: 

1. IJpO,[(On)KHTe cppa3y: C nOBbiiiieHHeM TeMnepaTypbi OKpy)KaiOII(ero B03,z::J;yxa ... 

( 3anHCaTb n051CHeHH51) 

a. nnOTHOCTb B03,[(yxa He MeH51eTC51 

b. nnOTHOCTb B03,z::J;yxa na,z::J;aeT 

c. nnOTHOCTb B03,[(yxa paCTeT 

d. nnOTHOCTb B03,[(yxa He CB5!3aHa C TeMnepaTypoH OKpy)KaiOII(eH cpe,ll;bl 



Oueuoqnbie MeponpnHTHH IIpHMCpbl THUOBbiX KOHTpOJibHbiX 3M3HHii 

2. IIpo,[!;OJDKHTe cppa1y: liacToTa BpameHH5l ~eTbipexnorracTHoro Koneca B3Y ... ~acTOTbi(e) 
BpameHH5l TpexnorracTHoro 

a. 6onbme 

b. MeHbme 
c. paBHa 

3. PacrrHcaTb Bee BeJIH~HHbi, BXO.lJ:5IIU;He B cpopMyny, yKa3aTb Bee pa3MepHOCTH BeJIH~HH: 

m= FVp 
2. I 3aru;HTa na6opaTopHo:H: pa6oTbi I Borrpocbi: 

1. IIpHHI(HII pa6oTbi rronyrrpoBO.lJ:HHKOBoro KpeMHHeBoro cpoT03JieMeHTa. 
2. PeanbHbiH KII.lJ: coBpeMeHHbiX KpeMHHeBbiX cpoT03JieMeHToB? 
3. TeopeTH~ecKHH rrpe,n;en KII,ll; ,lJ;J15I KpeMHHeBoro cpoT03JieMeHTa? 
4. CBeTOBbie rroTepH. 
5. 3HepreTH~ecme rroTepH. 
6. lieM orrpe,n;eJ15IeTc5l 3Ha~eHHe KII,ll; cpoT03JieMeHTa? KaKHMH rrapaMeTpaMH? 
7. HapHCyHTe rpacpHK H o603Ha~bTe TO~KY Ha rpacpHKe, KOTOpOH COOTBeTCTByeT TOK KOpOTKOrO 

I 
3aMbiKaHH5l K ·3 • KaKoe rrpH 3TOM 3Ha~eHHe corrpoTHBJieHH5I? 

8. HapHCyHTe rpacpHK H o603Ha~bTe TO~KY Ha rpacpHKe, KOTOpOH COOTBeTCTByeT cpOT0-3,lJ;C ux.x 
KaKoe rrpH 3TOM 3Ha~eHHe corrpoTHBJieHH5I? 

9. KaKoe 3Ha~eHHe ,lJ;aeT TO~Ka rrepece~eHH5l BOJibTaMrrepHo:H: xapaKTepHCTHKH c ocbiO 
Haiip5I)I(eHHH? 

10. KaKoe 3Ha~eHHe ,n;aeT TO~Ka rrepece~eHH5l BOJlbTaMrrepHOH xapaKTepHCTHKH C OCbiO TOKOB? 
11. IIpe,[!;Ha3Ha~eHHe pa,[!;HOMeTpa? 
12. Ha3Ha~eHHe conHe~Ho:H: cpoT03JieKTpH~ecKo:H: 6aTapeH. 
13. IIpo,n;OJI)I(HTe cppa1y: «<I>OT03JieKTpH~ecKa5I 6aTape5! rrpeo6pa3yeT 3HeprHIO . . . . B .. . » 
14. KaK orrpe,[!;eJ15IJIH rrnoru;a,n;b conHe~Ho:H: 6aTapeH? 
15. ITo KaKo:H: cpopMyne orrpe,n;eJ15IJIH KII,ll; cpoT03JieMeHTa? YMeTb 3arrHcaTb cpopMyny. 

16. liTo 3a BeJIH~HHa ( E, BTIM2
) B na6opaTopHo:H: pa6oTe? KaK ee H3Mep5IrrH HJIH HaxO,lJ;HJIH? liTo 

TaKOe KaJIH6pOBO~Hoe? 



0QeHO'IHble MepOlJpHHTHH 

3. KoHTponbHrui pa6oTa 

fipHMepbi THUOBbiX KOHTpOJibHbiX 33,U3HHH 

1 7. MeH}leTC}l nH MomHoCTb, Bbipa6aTbiBaeMrui conHel!Hoii 6aTapeeii, rrpH H3MeHeHHH Harpy3KH? 

EcnH MeH}leTC}l, TO KaK? 

18. MeH}leTC}l nH MOrn;HOCTb, Bbipa6aTbiBaeMrui conHel!Hoii 6aTapeeii, rrpH H3MeHeHHH 

ocBemeHHOCTH? EcnH MeH}leTC}l, TO KaK? 

Borrpocbi: 

1. ,ZJ;aiiTe orrpe~eneHHe: CeneKTHBHrui rroBepxHoCTb -3TO ... 

2. CxeMa H rrpHHUHII pa6oTbi C3C c BOrHYTbiMH rrapa6onHlleCKHMH KOHUeHTpaTopaMH. 
3. AKTHBHbie conHel!Hbie CHCTeMbi. 

4. Y ,n;o6CTBa IIpHMeHeHH5I B03,1l;YliiHOrO TeiinOHOCHTeAA ITO cpaBHeHHIO C )Kif~KOCTHbiM. 

5. IInocKHii conHel!Hbiii KonneKTop. CxeMa c rro5IcHeHH}!MH. IIpHHUHII pa6oTbi. 

6. IIaccHBHbie conHel!Hbie CHCTeMbi. 

7. IIepel!HCnHTe ycTaHOBKH Ha rrp}!MOM rrpeo6pa3oBaHHH conHel!Horo H3nyqeHH5I B 

3neKTp03HeprHIO: 

8. CxeMa H rrpHHUHII pa6oTbi conHel!Horo KonneKTopa c BaKYYMHPOBaHHbiMH Tpy6KaMH 
9. IIoH}!THe «KacKa,n;HbiX conHel!HbiX 3neMeHTOB», HX rrpeHMymecTBa. 

1 0. CYMMapHoe conHel!Hoe H3nyqeHHe, ~ocTHraiOmee rroBepxHoCTH 3eMnH, cocTOHT H3 cne,n;YIOmHx 
COCTaBAAIOrn;HX ... 

11. ConHel!Hbiii MHoro3TaiiHbiii UHKn KOH,n;eHca~HH H HcrrapeHH5I. CxeMa c IIO}!CHeHH5IMH. 

IIpHHUHII pa6oTbi. 

12. JlHHHeii IIHKOBOH MOrn;HOCTH Ha3biBaiOT... (IIO}!CHHTb, HapHCOBaTb) 

HarrpHMep: 

1. ,ZJ;aiiTe orrpe~eneHHe TepMHHy: «CeneKTHBHrui IIOBepXHOCTb». 

2. llbo6pa3HTb cxeMy H rrpHHUHII pa6oTbi C3C c BorHyTbiMH rrapa6onHl!eCKHMH 

KOHUeHTpaTopaMH. TerrnoHoCHTenb? 

3. AKTHBHbie conHel!Hbie CHCTeMbi. 



5. MeTO,LJ;H'IeCKHe yKaJaHHH no npou;e,ll;ype ou;euunauHH 

O~euot:tuhle MeponpHBTHB Ilpo~e~ypa npoBe~eHHB O~eHO'IHOrO MeponpHBTHB H He06XO~HMble MeTO~H'IeCKHe yKa3aHHB 

1. 3am:HTa rrpaKTJiqecKOH pa60Tbi 0TqeT ITO rrpaKTJiqecKOH pa6oTe OTIIpaBIDieTC51 CTy~eHTOM qepe3 3JieKTpOHHbiH Kypc H OI(eHHBaeTC51 

rrperro.n:aBaTeneM cornacHo orrpe~eneHHhiM KpHTepH51M ou;eHKH. Ka)l(~a51 rrpaKTJiqecKM pa6oTa 

CO)l;ep)I(HT Ha3BaHHe 3a~aqJI, YCJIOBHe, HCXO~Hbie )l;aHHbie 3a~aqJI, CXeMy ycTaHOBKII, anropHTM 

perneHH51 pa60Tbi, BapHaHTbi 3a~aHHH ~llil Ka~oro CTy)l;eHTa, CO~ep)l(aHHe OTqeTa, KOHTpOJibHbie 

Borrpocbi H KpHTepHH ou;eHHBaHII51. HarrpHMep: 

MaKCHMaJihHoe KOJIJiqecTBO 6annoB 3a rrpaKTJiqecKyro pa6oTy - 5 6aJIJIOB. 
NQ Kp11Tep11:H EannO Earm 2-3 Earm 3-5 

Hpasl1nbHOCTb 
MHOrO HeCOOTBeTCTBHH 11 

eCTb HeTOIJHOCTHf 6e3 
1 HeTOL£HOCTeH, HO 6onee 50% 

perneHIDI 
He BepHO 

Ollii160K 
BepHO 

HpaBHJibHOCTb 
He COOTBeTCTByeT C He3Ha4J:1TeJibHbiMI1 

2 
ocpopMneHIDI 

llp11H51TbiM THY OTKJIOHeHH51MI1 OT CTaH.n.apTOB OcpOpMIIeHO BepHO 

CTaH.n.apTaM ocpopMIIeHIDI ocpopMIIeHIDI 

HpaBMJibHOCTb 11 
HeT, He COOTBeTCTBYIOT 

3 HaJIHIJHe e.D.HHHU,bl ecTb, 6onee 50o/o 80-100% 
BeJI11IJI1HaM 

113MepeHIDI 

AHanH3 pe3yiiLTaTa, He .Il.OCTaTOL£HbiH, HO 6onee 
fiOJIHbiH 111111 eCTb 

4 HeT, He COOTBeTCTByeT He3HaiJHTeJibHbie 
BblBO.Il. 50% 

HeTOL£HOCTI1 

I I O~euot:tHbie MeponpnBTHB I IIpo~e~ypa npose~euuB o~euot:tuoro MeponpHBTHB u ueo6xo~HMbie MeTo~ut:tecKue yKaJaHHB I 



O ... eHO'IHble M~HHTHH 

2. 3amuTa na6opaTopHo:H: pa6oTbi 

3. KoHTporrbHa.si pa6oTa 

II_j)_()lle.uypa npose.ueHHH o._.euoquoro MeponpnHTHH u ueo6xo.UHMbie 1\f_eT().U_I!~CKHe yKaJaHHH 

0TqeT IIO rra6opaTOpHOH pa6oTe OTIIpaBJUieTC.si CTy,n;eHTOM qepe3 3JieKTpOHHbiH Kypc H OI(eHHBaeTC.si 
rrperro,n;aBaTerreM cornacHo orrpe,n:eneHHbiM KpHTepH.siM ou;eHKH. Ka)K.lJ:a.si na6opaTopHa.si pa6oTa 
co,n:ep)l(HT Ha3BaHHe TeMbl, HCXO,[(Hble ,n:aHHbie, CXeMy ycTaHOBKH, ,n:aHHbie H3Mep.sieMbiX IIpH6opoB, 
CH.siTbie H3MepeHH51 H IIOKa3aHH51 BeJIHqHH B XO,LJ;e BbiiiOJIHeHH.si rra6opaTOpHOH pa60Tbl, BapHaHTbl 
3a,LJ;aHHH (rpyiiiiOBOrO HJIH ,[(1151 Ka)K,[(OrO CTy,n:eHTa), co,n;ep)l(aHHe OTqeTa, KOHTpOJibHbie BOIIpOCbl H 
KpHTepHH ou;eHHBaHH.si. Earrrrbi 3a BbiiiOJIHeHHe cyMMHPYIDTC.si c 6arrrraMH 3a 3amuTy rra6opaTopHo:H: 
pa6oTbi. HarrpHMep: 
MaKCHMaJibHOe KorruqecTBO 6arrrroB 3a BbiiiOJIHeHHe rra6opaTopHo:H: pa6oTbi - 3 6aJIJia . 

.N~IKpHTepHif I Earm 0 I Eann 1-1,5 I Eann 1,5-3 

1 1
npasHJlbHocTb 

I 

MHOfO HeCOOTBeTCTBHH H 

He BepHO HeTOl:JHOCTeH, HO 6onee 50% 
peweHH.SI 

BepHO 

2 1
IIpaBHJibHOCTb 

He COOTBeTCTByeT C He3Hal:JHTeJibHbiMH 

npl1H5ITbLM THY OTKJIOHeHH51MH OT CTaH.n,apTOB 
ocpopMJieHM5I 

CTaH.n,apTaM o<}JopMJieHH51 o¢opMJieHl15I 

IIpaBMJibHOCTb M 
HeT, He COOTBeTCTB)'IOT 

3 I HaJIHLJHe e.n,HHHUbi I ecTb, 6onee 50% 
BeJlW-IHH3M 

H3MepeHJ15I 

4 1
AHaJIH3 pe3yJihTaTa, 

HeT, He COOTBeTCTByeT 
He )lOCT3TOl:JHbiH, HO 6onee 

BblBO.[J, 50% 

3amHTa rra6opaTOpHOH pa60Tbl, HaiipHMep, 6 BOIIpOCOB - 3 6aJIJia. 
Eorree 55% OTBeTOB BepHo: 1,5-3 6arrrra 

eCTb HeTOLJHOCTHf 6e3 

OWH60K 

o¢opMJieHo sepHo 

80-100% 

TionHbiH HJIH ecTh 

He3HaLJHTeJibHbie 

HeTOLIHOCTH 

KoHTporrbHa.si pa6oTa rrpoBO.D:HTC.si B ay,n:nTopHH (nrrH B 3JieKTpoHHOM Kypce) rrocne H3yqeHH.si 
TeopeTHqecKHX MaTepHarrOB Ka)K,[(OrO MO,LJ;YJUI H rrocemeHH.si JieKI(HH. IJaparrrreJibHO Be,n:eTC.si 
3aKperrrreHHe MaTepHarra rrpaKTHqecKHMH HaBbiKaMH BO BpeM.si BbiiiOJIHeHH.si pa60Tbl. 


