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focyAapcrBeHHofo yHnBepcuTera, K.T.H., AOIIeHT;

Ilapsxun A.B. - craprunft rpenoAaBareJlb xa$e4pu eHeproQz3krKr EenopyccKoro

f ocyAapcTBeHHofo yHuBepcI4TeTa;

Marous H.C. naAurufi Hayvurrfi corpyAHI4K }i,.IAII eueproeQQexrnnurtx

Marepr4aJroB 14 TexHolornfi xaQe4pu enepro Sra 3vrKu;

MasaHr,rr A.B. - 3aBeAyrouvfi r<aQe4pofi eneproSz:uxll.

PEUEH3EHTbI:
JIeeraH M.II. crapruHfi uayuHufi corpyAHLIK fHy <I,IHcruryr renJlo- vr

uaccoo6treHa I4MeHz A.B. Iuxona HAH Eerrapycz)), KaHA. Tex. HayK, AoUeHT.
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BenopyccKoro rocyAapcrBeHHoro yHHBepcnrera;
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(nporoxon Ns I2 or 23.05.2019);

Hayvuo-ueroAzrlecxunl' C oeerou Bf Y
(npororon J\h 5 or 28.06.2019)

3ane4yroqufi xa$eapofr eneproQusnxz A.B. MasaHr.IK



fIOflCHI4 TEJIbHA-'I 3A[IN CKA

Tl^^*^- -- -^ --- ^E--^-v <Mero4rr(MeroAbr npeo6pa3oBaHr{.rr 3Heprrlr4))pa3pa 0llpzrna$:rraflQraszxa.

2020 
aMMe <<3ueproc6epexeHze>> na 2016 _
ve TorrJrr4BHo_sHepreTLrqecKkrx pecypcoB

flBlrrerafl rIpuopI4TerHbIM B c0epe gHeprerla.recxofi AerreJrbHocTrr n tecny6nr*.
E elapycr. V'{e6Ha fl rLrcrJLrnrLrHa <Meroarr npeo6pas oBaHufl oHeprr4r4 ) BKJrroqaer Bce6x Teoperl4rrecKoe pacaMorpeHl{e nprrHrlr4rroB upeo6pas oBaHLrfl 3Heprr4rr,
rroHr4MaHr4 e KOTOpbrx seo6xoArrMo cneuv zuucralr- suar4K€rM.

I{e.nu u sauaqv yve6Hofi Ar{cqr{urrrHbr
, Ilens yre6nofi AI'I'III4['IIH'I: cSopnaupoBarb y o6yrarorq vrxcfl rroH,MaHr4e
Szlravecxzx ocHoB coBpeMeHHbIX rroAXoAoB K rronr{eHr4ro gneKTpr4qecxofi urennosoft oHeprr{u.

3aAa.rlt yve6nofi Arrcqunnr4Hbr :

1' cQopvrzpoBarb y o6yraroulvxcfl HaBbrKr4 aHaJrLr3a TepMoAr,rHaM'rrrecKr4x
III4KJIOB' I{clonb3yeMblx B sHepferlIKe npl4 npoz3BoAcrBe rer1Jloeofi LI 3neKTpr4.recxofi
3Hepu4z npl{ c)KI4faHLrV opraHLIqecKI4X TOIIJII4B I4 ocyqecTBJIeHI4Ir peaxqzfi AeneHua
T_rrxeJrbrx rAep.

2. Pacrput Qzszvecrze ocHoBbr cynlecrByrcrrlr4x cuoco6on
npeo6pas oBaHufl corHeqHoft eueprzz

3.
3Hepfnr4.

rDqrryr^ rvuJrfltrLtHUr4 3HeplI4LI II 3HepfIIZ BeTpa.
Pacrprrrr Szszvecxue ocHoBbI TepMo3neKTpkrr{ecKoro upeo6pas oBaH."fl

4. OsHaxolazrr o6yraroquxcfl c npr4HUr4[oM
XI4MZqOCKI/IX IICTOTIHI,IKOB TOKa.

4ertwnua u ycrpoficreorrl

Mecro yve6Hofi .AIrcqu[JrIrHbI B czcreMe rroAroroBKrr Ma.r4cTpa: yve6Ha.a
[vc\unnuHa orHocLrrcfl K MoAynro <@zslaKa HI43Kopa3MepHbrx cr4creM)) KoMrroHeHTa
fryexleHr4.rr Bbrcrxero o6pas o BaHufl .

cnqsu c Apyfu*u yve6Hrtvu Aucr\krrrnuHaMr4: Marepr4€Ln A,cqznnr.rHbr<Mero4rt npeo6pa:oBaHl4f, oHeprur4)) ocHoBaH Ha 3HaHprflx kr 
"p.i.ruin;;;;;r,3€t[oxeHHbIX npl4 vsYreHur4 yve6Hofi AI4crII4rInI4Hbr <Tepvro4r4HaMr,rKD),

<flpzxna4Hble 3aAarIIz B TepMorrzHaMr4K e Lr erarLrcrzr{ecKofi Szsraxe>>, <<TexHzqecKaf,
TepMOAI4HaMIzIKa)).

Tpe6onaHuq K KoMlereHrlr.rflM
oceoeHze yve6nofi ApIcI{I4rIn[Hbr <Mero4rr npeo6pasoBaHprr 3Heprrrr4))

AOIXHO O6eCne'rzrr Q opuzpoBaHr.re cneAyroqr4x KoMnereuqzfr :cK-7: Er'r cnoco6Hrtu ucrloJlb3oBarb rrp,n r4ccJreAoB aHupr HoBbrxMarepv€uoB lI paspa6orKe BblcoKoeQ0exrnBHbrx czcreM upeo6pa^: oBaHufl 3Heprr4rzHa ux ocHoBe 3HaHkI'f, KBaHToBbIX pa3MepHbIX eSSerroa,- MexaHr43MoB rrepeHoca



3Apfl.Aa B HI{3KOpa3MepHbIX C?ICTeMaX, 3JIeKTpLrqeCKLrx, olrr}rrlecK?Ix, MaTHI4THbIX
cBoftcrB HaHocrpyKryp.

B pesynrrare ocBoeHufl yre6Hofi Ar,rcqprrrJrLrHbr cryAeHT ronlxeH:
3HAmb:

@ugz'recKue ocHoBbr coBpeMeHHbIX rIoAXoAoB K tlonyrleHl,Irc
oneKTpzqecxofi 14 TerrJroBoft enepruu;

llpezvryrqecrBa Lr HeAocrarKr4 pa3nr4qHbrx cuoco6os loryrreHus
oneKTpkTr{ecxofi r{ TerrJroBofi sneprun;

yMemb:
B rrnonH.qrb aHaIIId3 TepMoAI{HaMLIq e cKlrx qrrKnoB ;

AnattuzupoBarb crerleHb npr4roAHocrr{ Marepr4zuroB AJI-rr ucrrofib3oBaHr,1s
B coJrHeqHofi eHeprerr4Ke;

AsattuzvrpoBarb crerreHb npr4roAHocrr4 Marepr4€LnoB rnfl
TepMo3neKTpr4qecKoro npeo6pa3oBaHr4r oHeprlrz;

AuattuzupoBarb creneHb npr4roAHocrra Marepr4€uroB rnfl co3AaHr4{
XI4MI4IIeCKI4X LI CTOTIHLIKOB TOKa:

enademu:
ConpevreHHbrMr4 [oAXoIaMr{ K rroBbrrrreHr,rK)

npeo6pas oB aHrlr oHepf r.rv.

Crpyxrypa yue6nofi AucrlnrrJrr{Hbr

[ucqunnvrlg.a kgyqaercfl Bo BTopoM ceMecrpe. Bcero Ha z3yrreHr.{e yve6uofi
rucL\r4nnvnrr <<MeroAbr np e o 6 pas o r aur4r 3 Hepf r1r4 ) orB eA e Ho :

- Anfl o'IHofi Qopvmr nonyqeHl,It Bblcrrrero o6pasoBaHr4fl - l2O qacoB, B ToM
rll4cre 48 ayluropHblx qacoB, I43 HIax: JreKrlrzpr - 32 \aca. ceMLrHapcKr,re sarfsrus - 8
qacoB, ayAPITopHuft rourponb ynpaer.seN,rofi caMocrorrelrHofi pa6o6r - 8 .{acos.

Tpy4o evrKo crb yre 6 uofi AucIJr4wrvrHbr c o craBJrr er 3 g aq erHue eArdHr4ubr.
@opua rercyuefi arrecrarlur4 -oK3aMeH.

eSQer<rznHocrr4

4



c oAE pxtArIpIE yTIEEHOI O MATE pr4AJrA

ParAe.n 1 Tepuo4rlHaM lrqecKue IIn KJrbr 3Heprerr{rrecKrlx ycraHoBoK
Tevra 1.1 Tepvro.ql4HaMl4.recxufi a:aarru3 rIr4KJra Kapno. Kpyronrre [poqeccbr.

I{uxn Kapno.
Teua 1.2 CpaeHIrreJIbHbIfi repuo4uHaMrltrecxufi attar-.r43 r{r4KJroB ABr4rarenefi

BHyrpeHHero cropaH:/^s. [nrlsr ABI4rareJIefi nnyrpeHHero cropaH?r.fl. Ifiaxn Orro.
Ifuxn fluzerrn.

Terraa 1.3 AHarus IIZKJIoB rasoryp6zHHbrx ycraHoBoK. fasoryp6r4HHbre
ycraHoBKz. I-{zrn Epafiroua. IJzrn ra":oryp6zHuofi ycraHoBKr4 c pereHepaquefi.

Tenra I.4 Anarzs III4KIoB naporyp6r,rHHbrx ycraHoBoK. llaporyp6rrHHbre
ycraHoBKur. I{zxn PeHrzua. IfUxn PeHxzua c reperpeBoM rrapa. I{urn PeHrcuHa c
npoMe)KyTorrHbrM rreperpeBoM rrapa.

PasAer 2 Co.rrHe.r Hafl v BerpogHeprerr{Ka
Teua 2. I lloreHrlrraJr r4cnoJrb3o BaHvrfl sogo6HoeJrreMbrx

B Mr4pe ra n Pecny6luxe Eenapycr.

pa3BvrTLrfl.

3Hepfrru.

I,ICTOTTHI4 KOB 3Hepfz 14

Terr,la 2.2 BetpwHeprerl{xa: Surz.recKue ocHoBbr, TexHoJrorLrkr, [epcneKTr{Bbr

Teua 2.3 @uszqecxlte ocHoBbI u cnoco6rr upeo6pasoBaHr4f, corue.rHofi

Teua 2. 4 @ or oBorbralrqecKoe npeo6pa":oBaHkr e 3Heprr4kr.
Teua 2.5 Marepuanbl 4nr SoroBorbrauqecKoro npeo6pasoBaHr,rr oHepfr{r4.

ConpeuenHue rIoAXoAbI K rroBbrrrreHrzro e$QexrznHocrlr Qoroaonrrar4qecKoro
[peoopa3 oBaHLrfl 3Hepf }rn.

AOOpOTHOCTT4.

sHeprzr4 r,r (poToKaT aJrv3a.

PasAer 3 TepvroereKTpr.rqecKoe u peo6paroBaHrre 3Hepruu
Teua 3 . I SS S eKrr4BHocrb repMooneKrpr4qecKoro upeo6pas oBaHLrs.

Teva 4. 1 ocnoBHbre rroJro)KeH vfl vr npvHr{r4nbr 3JreKTpox uMLru.
Tenaa 4.2 CynepKoHAeHcaropbl: rlpr4Hrlr4n pa6oru, Marepra€urbr An.rr co31aHufl,

AOCTr'r fHyTbre nap aMeTpbr.

Teua 4-3 Xutrzqecxue I4crorrHzKr4 ToKa: o6parznarre z Heo6parzlrue
oKI4cJII4TeJIbHo-BoccraHoBI4TeJrbHbre peaKrlr,ru; ocHoBHbre rr4rrbr; rpe6onaHrax K
M arepr4 €LJraM; rroAxo.qbr K rro BbI Ixe H uto cr aluJrbHo crtl.

PasAer 4 ConpeMeHHbre rroAxoAbr
3Hepfrrr.r

K aKKyMyn"po"uHr{ro 3reKTpuqecrcofi

Teua 2.6 Marepnalrt rrrfl Qoroener<Tpoxr4Mr4rrecKoro npeo6pasoBaHr4t

Tewa 3.2
14cnorusoBaHZe

Marepualbr An.s repMo3JreKTprzrrrecKoro npeo6pasonaH us :lHeprvr4.
p€BMepHbrx esQexron Anfl rroBbrrueHr4-rr repMo3nerrpz.recxofi
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14 H(D O PMAIII,I OHH O -ME T OAI4TIE CKAq rIAC Tb

flepeuenb ocHoBHofi .nureparypbr

1' fpervreHor B.@. Corue.IHble 3JIeMeHTbr Ha ocHoBe nonylpoBoAHr4KoBbrx
Marepr4aJroB / B.@. fpenaeHox, M.C. TznaHor, B.E. 3aleccrnfi. Mn:
I4zgarerrscrcufi rleHrp Efy, 2007. -222 c.

2. Pycan B.VI. Bogo6noslrfleMafl sHeprerr4Ka pr eneproeQQercrvnuocry I
B.Lr.Pycan, Io.C. llo.raHaH, B.lI. Hncrrorc. M.: 3neprorrporpecc,2015. - 3g0 c.

3. fauxa, B.JI. OcHonrr e$SeKrI4BHoro LrcrroJrb3oBaHufl 3HepropecypcoB:
reopl4t LI npaKrkIKa sHeproc6epeNeuus I B.JI. farnKa. - Mnncx: Benopyccxax
HayKa,2007.

4. KzpvuuH, B.A. Texnz.IecKaf, TepMoAr{HaMr4ra: yve6Hr,rK Anr nyson /
B.A. KupvrrvrH, B.B. Cuqee, A.E. lllefinAnrzn. - M. : Llzgaretrcxufi aou M3IrI.
2016.

5. Crpenrqon, E.A. 3nexrpoxuMtrfl rroJrynpoBoAHr4KoB I E.A.Crpenrqon.
- MH.: Efy, 2012.

ilepeveH b AorroJr Hurelrnofi Jrr{Teparypbr

6. Xyrcxax H.f., llaru.{eHox f .I4. 3neproc6eperaroque rexHoJrorr4r4
TepMoxzMz'Iecxofr KoHBepcI4I4 6Iaouaccu Lr nr4rHoKap6onarrrux orxoAoB:
Vqe6Ho-nreroAaqecxoe noco6kre. - Mzucx, 20f 5. - 53 c.

7. ArexcaH4pon, A.A. TepMoAr4HaMurrecKkre ocHoBbr ur,rKnoB
TerrJro3Hepferr4rrecKr{x ycraHoBoK: yve6Hoe noco6ze Anfl By3oB I A.A.
ArexcaH4poB. - M: Vlztarelrcr<zfi eou M3Z ,2016.

lepeueHb peKoMeHAyeMbrx cpeAcrB ArrarHocrr.rKH r{ MeroArrKa
QopnrupoBaHrrfl nrorosofi oueHKr{

(Dopuofi rexyulefi arrecralll4I4 rro Aprcqi,ztr.nLrHe <Mero4rr npeo6pa3oBaHr4.rr
oHeprzr4)) yre6nrrrr,r rrJraHoM npeAycMorpeH gK3aMeH.

ouenra 3a rrorforoBKy reMarr.rqecKzx npeseHraqzfi ocHoBhJBaerc, Ha
IOJIHOTO OXBaTa paCCMaTpIIBaeMOfO BOIIpOCa, CTOIIOHLI yr{eTa IOCJIOAHT4X
MI4poBbIX Aocrl4)KeHzfi e 4aHuofi o6lacu{, KoJII4rIecrBe Lr ypobne ucnonb3oBaHHbrx
Jrr4 Tep aTyp Hbrx r4 cTo lrHr,rKo B.

llpz $opMkIpoBaHrrI'I I'IToroBofi oueuxr4 r4crroJrb3yercfl pefirznroBar orIeHKa
suaukril cryAeHTa. PefiruHroBa.s orIeHKa lperycMarpr4Baer r4crroJrb3oBaHr,re
BecoBbIX xoeQSzqHeHToB Ant reKylllero KoHTpoJrf, 3HaHr,rfi z rexyruefi arrecr arJuu
cTyAeHTOB rro Ar4 Crlr4rrJrr4He.

(DopvrapoBaHr{e orIeHKr4 3a reKyrrlyrc ycleBaeMo crb :

ycrHbrx onpocoB - 30 %;
KoHrponbHofi pa6orbr - 30 %;
TeMarr4rrecKr4x rrpe3eHTarJuir - 40 yo;



PefirzuroBa-' oIIeHKa rlo ALIcIII4urr4He paccqr4TbrBaerc fl Ha ocHoBe oueHKr.rexyulefr ycrleBaeMocrl4 v 3K3aMeHarlIaonuoft orIeHKr4 c yqeroM ux BecoBbrx
xosQSzqLIeHroB. Becoeofi xoeS0zqlzeHr An-r orIeHKu rro reryrqefi ycneBaeMocrr4
cocraBJrrer 40 Yo, Anr 3K3aMeHarIr4OHHOft Oqenxu - 60 yo.

ouucanze HHHoBarlrroHHbrx rroAxoAoB r{ MeroAoB
K rrperroAaBaHurc y.re6Hofi Ar{cqurrJrrrHbr

flp z op ra Hu3arlLru o 6p as o n areJr b Ho ro np o u e c c a r4 cn onb3yrorc.s :

uemod yue1uoil ducrcyccu?1, Koropblfi upe4noJraraer ylracTue cryAeHToBB IIeneHarIpaBJIeHHoM o6lteHe MHeHrI.qMZ, Lrl.efl:vru Anfl npeAbrBn eHLrfl u/uttu
cofJracoBaHLrfl cyqecrByroqux noszquft IIo onpeAeneHuofi upo6nelre.
zcnomsoBaHl4e MeroAa o6ecnd'IzBaer rrorBJreHr4e HoBoro ypoBH-rr rroHLrMaHr,r{
zsyvaeuofi TeMbr, rrpzMeHeHr4e zr,anuit (reopzfi, no"r{..rr{"fi; npkr perueHr4r4
npo6neu, olpeAeneHr4e crro co6o e r4x perxeHr4_rr ;

- IIp arcmuKo - opueHmupo e auuutti no dxo d, xoroprrft lperlonaraer perxeHr4e
npaKTI4qecKI4x 3aAaq. B rcaqecrBe npl4Mepa 3a/.arrz TaKoro Tarra Mo)KHo npr4Becrr4paspa6orxy cryAeHTaMIz la6oparopHofi pa6orrr ro r43yqeHr4ro xr,rMr4rrecKr,rx
I,ICTOTIHI{KOB TOKA.

MeroA[.recKrre peKoMeH Aaryiav no opraHrr3arl[u
caMocroqrelrHofi pa6ornr o6yvarorquxcq

iltrx e0Qexrzeuoft caMocro.flremuofi pa6oru cryAeHroB rro yre6Hofi
ALIcI{I4rInI4He peKoMeHAyeTct I{clloJrb3oBarb pa3MerrleHHbre B elerrpouuofr6z6luorexe yre6Ho-nporpaMMHble Marepr4aJrbr, peKoMeHAyeMyro ocHoBHyro u
AonoJIHI4TenbHyrc nI{TepaTyPY, a raKxe I4HbIe, HaxoArrqr4ecfl B orKpbrroM Aocryrle,
14 croqHr4Kz znS opna arJnu.

Tarxe peKoMeHAyerc{ npzMeHeHr4e zagauuir pa3nr4rrHbrx yponneft
cJloxHocrkrl. 3al.aF'vrfl 6asoeoro ypoBHt cJloxHocrr4 npeArroJrararor zcrroJrb3oBaHr{e
zuauuitl'13 orpaHl'I'{eHHofi rlpeAMerHofi o6nacrar,3aAaHus,6olee BbrcoKo-ro ypoBHtr
cJloxHocrI4 rpe6yror or cryAeHToB KoMrrJreKcHoro aHaJTLrca ,rpo6nar", c
nplrBneqeHureM suaHwir r43 cMexHrx o6lacrefr. .

ilrq TeKyrrlero KoHTpon.f, KarrecrBa ycBoeHrdq 
',,arruia 

ro Ar'cuzlnr4HepeKoMeHAyerct hcrroJrb3oBarb ycrHbre o''pocbr, KoHTponbHyro pa6ory,
TeM aTr{qe c Kr4e rrp e3 eHTarlr4r{.

PexoueuAyeMbre pa3AeJrbr Arq [poBeAeHnq ycrHbrx o[pocoB

1. @axroprr, BJrr4.f,rotur4e Ha
npeo6pasoBaHr4r.

eSQexrzeHocrb SorononrrazqecKoro

2. Tepuo4zHaMzqecKuit anarru3 rlr4Kna Kapno.



npeo6pa3 oBaHH-f, 3Heprr4r4.

7. llpnnqranu pa6orrr xr4Mr4qecKr4x HcrorrHr4KoB ToKa.

Ifpuruepsr sa4auufi AJrfl ycrHbrx orpocoB

1. llpoaHanuzupyhre 3aBlzczMoc r e$SeKrr4BHocrz SoroeneKTprzqecKoro
upeo6pasoBaHz-f, or reMrreparypbr.

2. Kax rpa0rzuecxu onpeAenr4rr pa6ory, coBepuaeMyro B xoAe rlr4Kna
KapHo B AaHHbrx repMoAI4HaMIzrIecKr4x KoopAr{sarax? B .reNa orJru',ufl.rlaHHoro
MeroAa B pV- u Ts- 4uarpanrvrax?

3. I{ro raroe crerleHb rroBbllrreHvrfl. AaBneHrzf, B KoMrrpeccope? Kax sasrzcrar
repMr4qecxzfi KII! rpocrofi fry or creleHr,r rroBbrrueHvrfl nasreHus?

4. llocraerre B coorBercrBr4e r(a)r(AoMy rz3 yqacrKoB rlr.rKna
nepefpeBoM ilapa 3JreMeHT rennoeofi cxeMbr SHepferr{qecxofi
pa6oraroqefi uo AaHHoMy rlzKny.

5. flpoananuzupyfire
COJIHCqHOfO SJIEMEHTA

ranSopvrar{urc.

6. flpoananusvrpyfire 3aBkrczMocrb TepMo3nexrpuvecrofi 4o6porHocrz
nonynpoBoAHlIKoBoro Marepr4aJra or ypoBHr ero nerLrp oBaHLrfl .

7. llpoananuzupyfire qzKnr4qecKyrc BoJrbraMrepolpaMMy
cyrlepKoHAeHCaropa v I43BJIeKI4Te r43 Hee MaKCr{MaJrbHo BO3MOXHyTO
zH$oprr,rar{vrc.

IfpurvrepHrrfi uepeveHb BorrpocoB r( 3K3aMeHy

1. TepvroruHaMu.l'ecxuir a:aaJru3 rlr'rKna Kapno. Kpyronrre rpoueccrr. I_{zrn
KapHo.

2. cpanHzrenrHuft TepMoAr4HaN,rz.{ecxzft aHaJTLr3 rI
BHyrpeHHefo cfopaHzr. L{zr<Jrbr ABr4farerefi BHyrpeHHero crb
I-{zxn fluzetx.

3. AHanz3 IIHKJIoB rasoryp6zHHblx ycraHoBox. fasoryp6unHrre ycraHoBKr,r.
I-{uxn Epaft roHa. Uzxn ras oryp6 u."'oi,t ycraHoBKra c pereHep aqzeft .4' Anarzs qTIKJIOB naporyp6l4HHbrx ycraHoBoK. llaporyp6yHHbre
ycraHoBKu. I-{zrcn PeHrcuua. I-{zxn PeHxzna c reperpeBoM napa. I-{zr<n peurzna c
npoMe)KyroqHbrM neperpeBoM napa.

5. lIoreHIItz€uI I4crIoJIb3oBaHr4-s eoso6Hosr-rreMbrx r4crorrHrrKoB
Mr4pe z n Pecny6luxe Benapycr.

3. cpanHure*urrfi TepMoAr{Hattru\ecxuir aHaJrvr3
BHyTp eHHefo cf opaHr4_rr.

rIr4KJroB nszrarerei

4.

5.

6.

AHarzs rIr4KnoB rasoryp6r4HHbrx ycraHoBoK.
AHarHs rlr.rKnoB naporyp6r4 HHbrx ycraHoBoK.
Kprarepnrz n116opa MaTepr4anoB I'nfl TepMosneKTpr{rrecKofo

PeHruHa c
ycTaHoBKZ,

cBeToByro BoJrbT-aMnepHyro xapaKTepvrcTbrKy
KI3BJICKI,ITE VI3 HCE MAKCI4MAJIbHO BO3MOXHYIO

T4KJIOB ,{nZrareleZ
panr4fl.I_{zxn Orro.

sHepfr4kr B

6' BerpoeHeprer,Ka: Qz:zvecxue ocHoBbr, TexHoJrofkrrz, [epcneKTr4Bbr
pasBLrTrrfl.
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7. QuzulrecKl4e ocHoBbI I,r cnoco6u npeo6pasoBaHlrfl coJrHerrHofi eHeprzn.
8 . @orosorbrar,rqecKo e np eo6pasonankr e gHeprr4lr.

9. Marepuaru rnfl Qorononrrar4qecKoro npeo6patoBaHr{{ oHeprr4r.r.

ConpeiraeHHue rIoAXoAbI K IIoBIIIITeHLIIo eQQercrunHocrr{ QoronollraurrecKoro
npeo0pur3oBaHr4_rr 3Hepfr4r4.

10. Marepl4anbl 4n.a $oro3neKrpoxr4Mr4qecKoro upeo6pa3oBaHu fl sHepruvr u

Qoror<araJrr{3a.
I 1. @ugraqecKl,Ie ocHoBbI TepMooneKTpr4rrecKoro npeo6pa3oBaHlr{ 3Hepfr4r4.
12. @axroprr, onpeAen{rcrql4e eS$exrznHocrb repMo3neKTprzrrrecKoro

upeo6pasoBaHr,r.rr.

13. Marepuamt [Irfl TepMo3neKTpr4qecKoro npeo6paeoBaHr4fl 3Heprr4r4.

ZcnomsoBaHI4e p€BMepHbrx eQSerron Anfl rroBbrrrreHr4s repMoonexrpuuecxofi
4o6porHocrz.

I 4. OcnosHbre rroJroxeHur 14 npr4Hrlr4rrbr 3JreKTpoxr4MLrr4.

15. Cyuepr<onleHcaropbl: npI{HIII{n pa6orrr, MarepuaJrbr Arrfl aosAanr4fl,

AOCTr,r fHyTbre [apaMeTpbr.
16. XzMraqecxne r4crorrHr,rKr4 ToKa: o6paruurre Lr ueo6parzurre

oKrrcJrI.ITeJIbHo-BoccraHoBI4TeJIbHbre peaKuI4I4; ocHoBHbIe rurrrbl; rpe6oeanzx K

Marepr4 an aM ; rrolxoAbr K rroB brrrre H uto ct a6uJrb Ho crkr.
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tIP O T O K ON C O rJIA C OBA IJ.VIfl, )rqEBHOrZ UP Or PAMMbI YB O

HassaHze
yue6Hofi

Ar4CIIHnnI4Hbr, C

xoropofr
rpe6yercx

cofJlacoBaHvre

HassaHrae

raQe4pu
flpe4noxesus o6

I43MCHEHT.I{X B

coAepxaHuu yue6:uoir
npofpaMMbl

yrrpe)KAeHr{s Bbrcrrref o
o6pasonaHr4{ rro

yue6Hoft Ar4cur4nnr4He

PerueHze, rrpr4H.sroe

xaQe4pofi,
pa:pa6oraeruefi

y.re6Hyro rporpaMMy
(c yKa3aHVeM AaTbr kr

HoMepa nporoxola)

-fl4epuue
TEXHOJIO|III4 B

MaTepI4 aJIOBe.4e

HLIKI

KaSeapa

Qrz:Hxra
TBeptrofo
TCJIA

HCT Ocrasvrr 6es
rasNaeHeHufi

23.05.2019,
rporoKon JVll2
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A O II O IH E HI,I.fl I,I I,I3 M E H,EIJiUIfl , K yrl E B H O fr flp O I PAMM E fI O
rd3)rqAnMofr )rqEEHorZ AzcUr4rrJrr4HE

Ha I v.re6Hrrfi roa

JE

iln
,Ilololuesu s vr v3MeHeHlafl OcHoeaFrne

Y.re6uas nporpaMMa repecMorpeHa z o4o6pe Ha Ha 3aae Aanvrn xa$ e4pu
(nporoxon }lb _ or 201_ r.)

3ane4yroqzfi rca$e4pofi

yTBEP}I(,4AIO

[exaH Saxynrrera
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