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V're6Haf, rlporpaMMa cocraBrreHa Ha ocHoBe OCBO 1-31 80 20-2019 u yve6Horo
IIJraHa or 1 1 anpenr 2019 r. J\b G3l-0241yt.

COCTABIITEJIb:
Bacaresnq Ceprefi BnaAuvtzpoBzrr AorIeHr raQe4prr eneproQrz3uKLr

Su:z.recxoro Sar<yJlbrera EfV(no coBMecrr4TenbcrBy), ran4ra4ar rexHratrecKr4x
HayK, AOTIeHT.

PEIIEH3EHTbI:
fpuHvyr llaeen CeNaeHonu.I sane4yroqzfi orAeJreHr4eM reuroQzszrz
Llucruryta renJlo- Lr vaccoo6ruena r4M. A.B. Jlrrroea FIAH Benapycn, qJreH-

KoppecroHAeHT HAH E enapJzcn, AoKTop Qzszxo-naareMarr{rrecKr4x HayK,
Conosefi firvurpnir Bla4zlr,urpoBr{q - crapuuft nayvuuft corpy4nzx Ia6oparopr4.rr
pa[vaIJVoHHo-KoHBeKTI4BHoro rellJloo6rraeHa LIncruryra rerrJro- H Maccoo6ueHa
unr. A.B. Jlrrxosa HAH Belapycra, Ka:a1;a1LaT rexHr4rrecKr4x HayK.

PBKOMEHAOBAHA K yTBEPII{IBHIIIO :

KaSeapofi eHepro S vr3vrKLr

(uporoxon J\b 1 2 ar 23.05.2019);

Hay.+ro-uero.qlrqecruM Coeeropr BfV'
(uporoxon J\b 5 or 28.06.2019)

3aee4yrou1nfi xaSe4pofi eHeproSzszxz A.B. MasaHraK



fIOfl CHI4TEJIbHAS 3AIIIICKA

flporpavrrr,ra y.re6Hofi ALrcrlr4nnr,rHbr <(Dzguxa 3HeprerrlqecKllx v BoJIHoBbIX

npoqeccon> paspa6oraHa Alrq creqr4€urbHocru I-31 80 20 llpr,rrna4uax Suzuxa.

Ife.nu v 3auaqv yve6uofi AI{cqrrrIJrIrHbI
Ife.nr yre6Hofi AvrcrJr4nnuHbr - r43yqeHze MeroAoB peanl{3allzra uosefruux

4ocrzNeuufi B o6lacru oHeprerkrKr4 Ha npr4Mepe raKux gHeprerLlqecKl4x

[poueccoB, KaK fopeHl4e, TepMoxI4MI4qeCKat KoHBepcI{g, f,AepHble u
TepMoqAepHbre peaKqr4t4, npeo6pasoBaHue corure.rHofi oHeprllu, a raKx{e o

Suazxo-xr4Ml,IqecKllx ocHoBax rIJIa3MoxI4MI4qecKux rexHonorrafi
3aAaqu Y're6Hoft AIrcUurIJrI{HbI :

| . I4zyuurb ocHoBHbre oHeprerI4rlecKne rlpoqeccbl,
2. [arc npeAcraBJreHr4e o SusrzvecKr4x 3aKoHax, onLlcblBaloqux AaHHbIe

IIpoueccbl,
3. Llzyuurr pa3nlrrrHbre cuoco6rr peanv3arJvru AaHHbIX npoqeccoB Ha

npaKTr4Ke.

Mecro yve6nofi ArrcurrrrJrrrHbr B cr4creMe rIoAroroBKI4 crIeIII4aIIIzcra c

Bbrclrr{M o6pa:onaHr4eM (nrarracrpa).

Vqe6na.s 4vrcrJurrnvHa orHocuTcr K MoAynb <TexHu.IecKI4e rIpI{JIo)KeHH.a

Te op erzrrecxofi Quzuxu>>, ro cyAapcrseHHrrfi KoMrIoHeHT.

Csqsu c Apyrr4Mr4 y.re6Hrrvrz ALrarlkrnnuHav^v\ BKrIoqarI yue6nue

Ar4cur4nnr4Hbr KoMrroHeHTa yr{pex(AeHr,rr Bbrcrrrero o6pasonanzx, AI4cIII{IJIrIHbI
clerlr4aJrr,r3aur4l{ Ia AP.

Llry.reuue Ar.rcu[rrJrnHbr <<@usraKa 3Heprerr,rqecKl4x 14 BoJIHoBbIX

[poqeccoB) ocHoBaHo Ha Ar4crlurrJruHax <<Tepvro4vHaMnKa u crarucruqecK€uI

Susuxa>>, <OcHoebr renJro- H Maccoo6ueHa>>, <<TexHuqecKa-f, TepMoAI4HaMI4Ka),

<PaquoHa rrbHafl gHeprerzKa).

Tpe6onaHrq K KoMrrereHrl[qM
OceoeHr4e yue6nofi Ar4cur4nnr,rHrr <@usr4Ka gHeprerl4rlecKvrx vr BoJIHoBbIX

npoqeccoB)) AonxHo o6ecner{HTb $opuupoBaHvre cneAyroqLrx yHI4BepcaJIbHbIX,

yrny6n eHHrrx upo Qeccv oHaJrbHbrx 14 cnequanr43r4poBaHHblx KoMllereuqnft :

y H u6 ep c&ry b H u e KoMIIeTeHIIUz :

yK-l Burr cnoco6HuM rrpr4MeHrrb MeroAbr Hay,r{Horo IIo3HaHI4t (auwtuz,
conocraBJreHr4e, cr4creMaTvr3aIJvrf., aocrpafr4poBaHHe, MoAeJIr4poBaHI4e, npoBepKa

AocroBepHocrr4 AaHHbrx, npr4H-rrrrre peureHHfi u Ap.) B caMocro.srenrnofr
r4ccJreAoBarelrcxofi AeflTenbHocrrr, reHepr,rpoBarb v pe€ulu3oBblBarb

r4HHOBaUr4OHHbre AAer4;
yK-2 Brrrr cnoco6nrrM perxarb [paKTr4rrecKlre 3a4a'tr4 c I{cIIoJIb3oBaH[eM

swanuir reoperr4rrecrofi $uzuxu, Becrr4 npoQeccuoH€LJrbHyro HayrIHo-TexHI4uecKyIo

Ae{TeJrbHocTb, TBopr{ecKr4 ocMbrcJII4BaTb Hayr{Hylo, TexHl4rlecKyro kI

KoHcrpyKTopcKyro uHQopvraqzo, aHanu3upoBarb rrpoqecc perxeHlzt HafIHo-
TexHI4qecKI4X 3aAaq;



y ?Jty 6Jt eHH u e np o Q ecc uo H unb H b, e KoMIIereHr\uui
ylIK-3 Eurr cnoco6nuM r4crroJrb3oBarb MeroAbr reopkrlr rore6aHIafi z sorH

AJrf onr4caHufl, peaJIbHbIX cI4cTeM 14 SHepfeTHr{ecKI{x npoqeccoB B HLIX.

B peaynrrare ocBo eHufl. yre6nofi Alrcrlr4nnr{Hbr cryAeHT AoDKeH:
3HATb:

QyH4avreHT€urbHbre rroHf,Tzq, 3aKoHbr, Teopzrr KJraccrdrrecrofi v
coBpeMeHHofi Qzeuxrz;
rropfAKr4 rrr,rcJreHHblx BeJILIqIIH, xapaKTepHbre Anfl pa3ILrrIHbIX pa3AenoB

Sasur<u;
noeefiurue AocrrDKeHtrfl. e o6racrr4 r{crroJrb3oBaHLIf Hosefiruux MeroAoB I4

o6opy4on aHvrs. Anf, nony-ueHufl, 3HeprI4I4.

3KCIrepr,rMeHT€UrbHbre MeToAbI I4CCIeAOBa}II,IS. pa3nI4rIHbIX 3HepfeTI4qeCKZX I4

BOJTHOBbTX npOUeCCOB.

yMeTb:
a6crparupoBarbcr or HecyqecrBeHHoro rIpLI MoAenI4poBanr4vr pezlnbHblx

Q u : uv e c r vx cvrry ar\r4ir;

rroJrb3oBarbcr cBorrMr,r 3HaHH.rrMr4 An.a perueHr4{ QyH4arueHTaJrbHbrx,
npHKnaAHbrx r4 TexHoJrofHrrecKr4x 3a4aq;

AenaTb npaBr4nbHbre BbrBo,4br u3 corrocTaBJreHr{{ pe3ynbTaToB Teopr4r4 kr

3KCnepnMeHTa;

fipour 3BoAuTb rrr4cr eHHbr e orIeHKr4 no [oprAKy Benr4qr{Hbr ;

AeJIaTb Kar{ecTBeHHbre BbrBoAbr npr4 nepexoAe K rrpeAeJrbHbrM ycJroBr4rM B

3Kcrrepr{MeHTaJrbHoM ooopyAoBaHr4r4 ;

BJIAAETb:

HaBbIKaMI4 o cBoeHzq 6 omuoro o6rerua IaHQ opl,r a\uu;

143yqaeMbrx

BI,IAeTb B Te I'I3r4rreCKOe CO.qep)KAHVIe;

pa6orat B ToM rrzcre v yHLrKarrbHoM

HaBbrKaMr4 caMocrorreJrbHofi pa6orrr n na6oparopw n ZHrepHere;
HaBbrKaMLr rpavrorHofi o6pa6orrra pe3ynbraroB gKcnepLrMeHToB u
c oIIo cTaBJr e Hr4r c Te op eTr4q e c KUMLr v IvrT ep atyp HbrMLl AaHHbrMr4 ;

HaBbrKaMr4 npoeKTr,rpoBaHr{tr v orleHoqHofo MoAenupoBalJvrfl,

3HepfeTHrIecKLlX yCTaHOBOK.

Crpyrcrypa yue6uofi AucuurrJrr{Hbr
lzcqznnLrHa vrcyqae'rcfl B nepBoM ceMecrpe. Bcero Ha rz3yrreHze yre6Hofi

p;zelJunnuHrt <@rzsr4Ka 3Heprerr4rrecKr4x 14 BoJrHoBbrx npoqeccoB)) orBeAeHo:
'- [nfl oqsofi Qopvru nonyqeHr4f, Bbrcruero o6pasonaHr4fl, - 108 qacoB, B roM

r{r,rcre 48 ayluropHblx r{acoB, r,r3 Hr4x: JreKrrr4r4 - 28 qacoB, ceMkrHapcKLre 3aHflTvrs -
1 2 uacon, ynpaBnfleMat caMocro-srerbHax pa6ora- 8 .racos.

Tpy.uoevKocrb y.re6nofi 4vrcrJr4rrnvHbr cocraBJrrer 3 ga.rerHrre eAr4HZrIbr.
(Dopvra reryruefi arrecrarlr4n no yre6nofi Ar,rcqvllurLr:r'e - oK3aMeH.



COAEPX{AHT4E ) TEEHOTO MATEPITAJIA

PasAeJ 1. BneAenlre B Arrcq[rlJrrrHy.
Teua 1.1. llon.s11ue QnzuKo-3Heprerr4qecKl4x I,I BoJIHoBbIX npoqeccov. I4:ctoput'

pagBvrrvrfl' coBpeMeHHbre reHAeHrlr,ru. VcranoBKI4 Ans [pLTMeHeHLI{ B Haf{HbIX

r4ccneAoB 4gikrrx 14 TexHl4rrecKux npl4noxeHvrflx. llony'renue rennogofi 14

3neKTpzqecrofi oHeprLII{. Toulrano.

PasAer 2. IoPenne.
Terua 2.1. OcnosHrre noHqrr,rf, xrzruuqecroft KHHeTIIKI4: cKopocrb peaKIII'II4,

rrpocTbre r,r cJro)KHbre peaKuw, rropfl.AoK peaKIJvIV kI 3HepfHf, aKTUIBaUI4II, 3aKOH

AppeHrzyca. Teopux oKr.rcJreHr4q roproqux BeqecrB, IIeIrHbIe peaKIII4z. Teopu-a

c aM o B o c II JI aM e H e H I4 t', [uarplallu a C e u d u o s a'

Tervra 2.2.Mero4rr pacuera MarepuaJrbHoro 6arra;nca rrpll ropeHl4ll ToIIJII{B B cpeAe

Bo3Ayxa, cocraB arnrocQepHoro Bo3Ayxa. VpanueHlae ropeHl4ll. Pacqdr

KoJrr4qecrBa Bo3Ayxa, ueo6xoAr,rMoro Ant ropeHzs. Pacqer KoJII4qecrBa I4 cocraBa

ilpoAyKToB ropeHlr.s. Tenros ofi, 6arra:nc ropeHzt : TeIIJIora ropeHl{r, TerlJlorBopHafl

cnoco6so crb TorJII,Ina. Teop eTur{ecKa{ TeMrIep arypa ropeHl4 t', eE pacuer.

Tevra 2.3. MeroAu clKr4raHvrs. opraHl4rlecKoro rorIJII{Ba. MeroArt

uureH cra S vrKar\ur4 np o qe c coB rop eHkI-s.

PasAer 3. TepuoxltMrlqecKafl KoHBepcuq.

Tenaa 3.1. llpoueccu repMoxt4Mu.recxofi KoHBepcI4I{ 6uouaccrr: TepMoJILI3,

rr,rpoJrr43, ra:u$rzrcaqrar. Ovguqecrze ceoficrea rBepAbIX, x*IAK?IX vr

rasoo6pa3Hbrx rrpoAyKToB KoHBepcuw 6uorvraccbl. VcrpoficrBa repMoxIaN{v'Iecroft

KoHBepcuu 6nouaccrr.

Pa3AeJr 4. fl,gepnaq sHepruq.
Tevra 4.1. Cxenaa AeneHr{{ flAep. llpo4yrru AeJIeHrIt sAep. MrHoseHHrre vr

3arra3AbrBarcrrlr4e uefirpoHrr. CnoHrannoe AeJIeHI4e. Snevenrapnar Teopl4q

AeneHrl.a. f4epuue peaKIII4I4 cI4HTe3a.

Teua 4.1. EenopyccKaq A3C.

PasAer 5. TepnroflAepHaq eHeprl{fl.
Tenra 5.1. TepvroflAepHbre peaKrlr4tr so Bcereuuofi u s'ila6oparopHblx ycJloBl4f,x.

flp o6nerrbl c o3AaH w,r, y ct oitql4Boro repMof, AepHoro cI4 HTe3 a.

PasAer 6. Co.nHeqHar sHePrI'Iq

Terua 6.1. Corne.rHoe u3nyqeHr4e u ero xapaKTepvrcrkrKu. I4cuonrsoBaHkIe

corHer{Horo u3ryrreHvrl An.f, npor43BoAcrBa renrtosofi I4 oneKTpuqecrcofi 3HeprHH.

PaAuaqraouHufi TennolepeHoc. C o craersrcrque coJIHerIHoro I43nlnIeHI4-{.

Terua 6.2. (DorooreKrpr4rrecrufi e$Sexr. KoHrleHrparopbl coJlHerrHoir euepruu.

flepcueru4Bbl pa3B vrrufl. coJIHerIHofi oHeprerraxz.



PasAe.n 7. IlpueruHIrKIr u3ryrreHufl .

Tenra 7.1. Tellonrre nplreMHr4Krr vr3Jry-teHus; [pIaHIIIrn 4efi,crsus' ocHoBHbIe

Br4Abr. Bononrerpbr r,1 TepMonapbr - sau6oree pac[pocrpaHeHHble BI4AII TeTIJIoBIIX

npr4eMHr4KoB, I4X XapaKTepUATUKV.

Teua 7.2. Ooroelexrpl4qecKlle npI4eMHI{KI4 r{3ryrreHLr-f,. @oroereveHTbI,

SHepfLlI,I

Br'uslgtue

ocHoBaHHbre Ha BHeruHeM r4 BHyrpeHHeM Soroe$QeKTax, npzHII?I[ geitcruux,

ocHoBHbre xapaKTep ucrvrKr4. (Doro-yltro)KrITeJII,I. llpz6opu c 3apf,AoBofi csssrro :

fI3C - trnueirxu I{ MarpI4IIbI.

PagAer 8. IlpuueHeHrre Jra3epoB.

Teua 8.1. OcnoeHHe HanpaBJreHr4r nplrMeHeHr{-f, na3epHoro Lll:,ny.relrlzs. B

TexHoJrorrrr4. llonepxHocrHa-f, na3epHa-r o6pa6orrca: Jla3epHaf, repvroo6pa6otra,
nonyrreHr4e rroBepxHocrnrrx'noKpbrrlrft, nonepxHocrHoe ynpor{HeHl4e. Jla3epHoe

HarrbrJreHr4e. Cnapxa. Jlaaepnoe p€BAeneHr4e pr Ar43JIeKTpI4rrecKI4x Marepn€uloB.

Jlaaepuoe repMopacK€urbrBaHr're u pe3Ka creKJIa. llapal,lerpu na3epHblx

TexHoJrorr4qecKl{x ycTaHoBoK.

Tenra 8.2. Jla:epHax $oroxzuur: pa3AeneHr4e r4oHoB, uHvrrJr4r4poBaHl4e

HarrpaBneHHbIX xlzMl4r{ecKrax peaxqufi .

Pasaer 9. Il.rrasMoxuMuq.
Tenaa 9.1. llnasuoxr4Mr4rrecKr4e czcreMbl 14 npoqeccbl. BalaHc
rrJr€r3Moxr4Mr{rrecKr4x npoueccoB. 3nepreruqecKas eQSercruBHocrb.

role6areirbHofo no:6yx4enzr peareHToB. 3ararrca npoAyKToB. lunarrazrca
xole6arelrHofi penaKcaulrr4. Ar<ycrz.recKlre v cra6rre yAapHble BoJIHbI.

Heycrofi .u,rBocrb p ir3prAoB B HepaBHoeecHofi rIJIa3MoxI4Mvrv.

PasAer 10. [InasMoxnMHqecKr{e rrpoqeccbr B HeopraHlrrrecKofi xuuuu.
Tenaa 10.1. llpoqeccrr pa3roxeHr4q B rrJr€BMoxr4uur4. fiuccotluar\ufl, COz u
MexaHr43Mbr ocyqecrBlreHr4fl.. BoccranoBJleHlre yrnepoAa. CIaHreg

HeopraHr4qecKr{x coeAzuenuft. Cuureg oKcLIAoB a3ora. Pear<qrax czHresa NO,
crrrMynr4pyeMa.s xore6areJrbHbrM no:6yx4eHlleM €Bora. KzHeuarca Lr dwra:uc

oHeprlu4 cI4HTe3a oKcI4AoB a3ora. CuHres oKcI4AoB €Bora B pa3nl{rlHblx

rrJra3Moxr{Mur{ecKr4x cr{creMax. CraHres ApyrHX HeopraHnrlecKl4x coe4uHeuufi.

PagAe"rr I1. IlnasMoxrrMuqecKrre rrpoqeccbr e opt'annqecKofi xrIMuI{.
Tepra 11.1. Peaxrluu yrneBoAopoAoB B HepaBHoBecsofi nJIa3Me. OrucreHze
yrneBoAopoAoB. Opranzuect<uit cr{HTe3 B cMecl{ yrJlepoAa 14 BoAopoAa.

llepcuercruea nonyr{eHr4r cr,rHTerr4rrecKofo rorlJrraBa. Cznreg aIIerI4JIeHa.

fln asM ox rrMLrs. n on r4M e p o B.

PasAe.n I2. TenleHur,ru pa3Bnruq rvruponoft 3HeprerlrKl{.
Terua 12.1. Vpoeenr rorpe6leHu.a 3Heprr4r4 kr ero ponb B pa3Burvrr4
rreroBer{ecKofo o6rqecrna. ConpenreHHoe cocTorHr,le 14 cTpyKTypa npol43BoAcrBa

3Heprr4r4 v norpe6leuu.r 3HeproHocurerreit, TeHAeHIII4I,I kr BHyrpeHHI4e

rr p o T r{ B op el{vfl . 3 H e p f e T r,rq e c Ko ro p a3BvrTvrfl ..
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T4HOOPMAUTIOHHO-METOAruBCKA-fl rrACTb

flepe.reub ocHoBHoft .nureparypbl

l. Muxafinon A.f . OcHosrr reopr{rr ropeHla-f,. Xntr,tu.recKa{ TepMoAI4HaMI4Ka

14 Kr4Herr4xa [Texcr]: yve6H. noco6ze Ovrcx: I,I3A-Bo OvrfTV, 2009 -84 c.

2. fyuruu C.H., Ka^s-f,ee M.A. Pac.rerrr ropeHl{.a rorIJII4B: Vqe6Hoe noco6ze

1995. - 48 c.

3. forosKoe C.VI., Konepzu I4.@., HafiAenon B.VI. 3neprerzqecKoe
HcrroJrb3oBaHLIe ApeBecHbIX orxoAos. - M.: JIecH. llpou-crr, 7987 . - 224 c.

4. .4elsruH f.H., JIe6eAen 8.I4., lleprrlgor E.A. Xananoe lI.A.
Telrlroreuepl4pyloqne ycraHoexr: Vqe6 . Atrs By3oB. - 2-e v3g.t uepepa6. Vl aon. -
M.: OOO <<I4A(EACJIET>>,.2010. - 624 c.

5. Xyrcxa.a H.f ., llalrqenox l.V. 3Heproc6eperalorll4e rexHoJIorI4I4

TepMoxtrMlr.{ecxofi KoHBepcuu 6rzolraccu ra nl4rHoKap6onatrtx orxoAoB:

Yqe6Ho-ueroAr,rt{ecxoe noco6ue. - MttHcx, 2015. - 53 c.

6. Illupoxon IO.M., IOAIzn H.lI. faepuat' Quarar<a. M.: Hayxa, 1980.

7 . Myxuu K.H. 3xcnepr4MeHraJrbnafl fl4cpHafl. Qusnrca. @ugzrca aroMHoro

srpa. M.: 3A, 1983. 616 c.

8. Ceprees V.VL Vnpaenreuufi repvror4epnrtft cl{Hre3: yue6n. lloco6rae.

MzHcx, 2014 -27 c.

9. XapveHxo H.B. Wu1ueu[yaJrbHbre corHerlHble ycraHoBKI4 / H.B.
XapveHxo. - M.: 3ueproaroMn3Aar, 1991. - 208 c.

10. fpevreHor< B.(D. Come.{Hbre gJreMeHTbr Ha ocHoBe rIonynpoBoAHLIKoBbIx

Marepr4arroB / B.@. fpelteHox, M.C. Tunauoe, B.E. 3aneccr<ufi. MH:

I4sAarerucxufi IIeHrp Bfy, 2007 . - 222 c.

1 1. llonax II.C. v [p. TeoperzuecKa.s 14 rrpr4KnaAHal rIJIa3MoxrIMI{-t.. M.:
Hayxa, 1975,304 c.

12. flomx JI.C., Cuurpen f.8., Cnoneqxuir A.VI. u [p. Xuvrus. rIJI€l3MbI

(Hr,r:xoreMneparypHa.a IIrIa3Ma. T.3). Hoeocn6l4pcK: Hayxa, I99I, 320 c.

13. Cnoeeqr<ufi A.VI. MexaHzeMbr xr{MrarrecKr4x pearqzfi B HepaBHosecuofi

rrJr€BMe. M.:Hayra, 1980,310 c.

14. PycaHon B.[., @pH4vrau A.A. @ugurca xr4Ml{r{ecKr4 aKTvrBHofi nrta-gurr.

M.: Hayrca,1984,415 c.

15. llyrur<apen A.LL, Hoeocenon IO.H., PeuHen f.E. I-{enHbIe npoqeccbl B

Hlr3KoreMreparypHofi uras\de. - Hoeocra6upcr< : Hayxa, 2006.-226 c.

16. MuxaneBr4rr A.A. Arouna.s 3HeprerLrKa: nepcneKTLIBbI 4nr Eenapycu I
A.A. MHxaresvrLr. - MHucrc: Benapyc. Hanyra, 20IL - 262 c. - ISBN 978-985-08-
1325,1.

17. [enarpeAep, B. CoepeMeHHar n€rsepHa-f, cneKrpocKorn-s / B. feurp€aep,
rep. c aHrrr. - [onronpyanufi : I4Hrerrexr,20l4. - 1072 c.

18. Becr, 9. fonorpaQzuecrax HHrepQepoMerpl4.u: llep. c aHrJL - Mocrna:
,,Mrprr, 1982. - 504 c.



19. Xaua4yrraH, 3. @. MeroAu u cpeAcrBa Iasllepenufi B

TeJIeKoMMyHzKaIIVoHHbIX cl4creMax: y.re6Hoe noco6ue [per. yMO P(D] / 3. @.

Xava4ynvH. - M. : IOpafir,2016. - 365 c. - (Earananp. Axa4eMr{rrecKr4fi rypc).
20 . llwxuaH A.H. KeaHrona fl u orrrr4qecKaq oneKrpoHurca. M. A6puc. 2012.
21. Cvupnoe E.A., Knceles A.C. OcHosH rasepnofi rexHoJloruu: Y'ae6.

floco6rze. ClI6. : I4sA-so ClI6f3Ty, 2015.
22. B.VI. llofi:nep. @zszqecKr,re ocHoBbr na3epHofi rexnoJlorl4l4. Vqe6noe

uoco6ue, I4uSpa-M, 2017 .

23. PycaH B.Z. Boso6Hoers.ev'afl. 3HeprerLIKa I,I eHeproe$Qer<rznHocrs I
B.I4. PycaH, IO.C. llo.raHr.rH, B.lI.Hzctox. M.: 3uepronporpecc,2075. - 380 c.

flepeuenb AorroJrHlrre.nrnoft JrI{Teparypbl
1. Kunerraxa kr' TepMoAr4HaMLrKa xI4MI4rIecKIax pearqzfi B

Hr43KoreMneparypHofi nra:ue. lIoA pe4. llonara JI.C. M.: Hayra,1965,254 c.

2. Hast6aHArH A.8., BoenoAcxzfi B.B. MexaHzeM oKr4cJreHvrs. v ropeHlrf,
BoAopoAa. M.: I4sa-so AH CCCP, 1949,179 c.

3. Paszq M.B. Tonruso ra eQQexrr.rBHocrb ero I{cIIoJIb3oBaHHr. Hayra,
197 l. - Hayrca, 197 1.- 358 c.

4. lerr,rra4on llf., [LlaHArr6a 3.A., Il{ernon lI.[. fopeuvle u csoficrsa
roproqzx BerrlecrB. - M.:Xuvux,1973. -272 c.

5. OpaHx-Kaueuerlxzfi [.A. [uQSysnfl, vr rerrlronepeAarla B xuMLrqecxofi
KkrHerr.rKe. - M.: Hayxa, 1987. - 502 c.

6. Mr{xarenra.r A.A. Cocro.sHue u [epcneKTI4BbI I4crloJlb3oBaHkrfl

aJrbrepHarrrBHbrx r,rcror{Hr,rKoB 3Heprr4rz B Benapycu I A.A. Mnxareszq.
Irls6paHnrre crarbr.r. Br,rorpaQzr. M.: BenopyccKas HayKa,2018. - C. 153-160.

flepe.r e n b p e Ko M eHAyeM brx cpeAcrB A rra rH o cr krnkr rr M eroArr Ka

. Qopvr[poBaHr{s uroroBofi oueulcu
Oqenxa ra ycrHrrfi orrpoc ocHoBbrBaerc-fl Ha npaBLrJrbHocrrl orBeroB, a

TaKXe rax o6ocuoBaHHocrr{.
Oqesxa 3a KoHTponbHyro pa6ory ocHoBbrBaercfl Ha npaBr{nbHocrr4

Bbrrro JrH eH us. zal.aruufi'
OqeHxa 3a rro,qroroBKy reMarr,rqecrcofi npe3eHTarlLrkr ocHoBblBaerc.a Ha

TIOJIHOTe OXBara paCCMarpr4BaeMOfO BOIIpOCa, CTeneHr4 yqeTa IIOCJIeAHI4X

MzpoBbrx Aocrr4xeH uit s rauHofi o6nacu4, KoJrLrqecrBe 14' ypoBHe LrcrroJIb3oBaHHbIX

nrrTepaTypHbrx r4cTor{Hr4KoB.
(Dopuofi rexyulefi arrecrar{r4r4 no Ar4crluilrvrHe <<@ngzra oHeprerlrrrecK}Ix rI

BolrHoBbrx npoqeccon> yue6HbrM rrJraHoM npeAycMorpeH gK3aMeH.

llpz Sopnrupo BaHvrv zrorosofi orleHKr,r Hcrronb3yercr pefiu4HroBatr oueHKa

snauuia cryAeHTa. PefirranroBaq orIeHKa npeAycMarpr{Baer rlcnoJrb3oBaHlre

BecoBbIX rcoeQQraqr4eHToB AJr.rr reKyrqero KoHTpoJrf, 3HaHr{fi u rer<yqefi arrecra\vrr4
cryAeHToB no Ar4cur4rrJrrrHe.

(DopvrnpoBaHkre oueHKZ 3a reKyrrlyrc ycneBaeMocrb:
ycrnrrft oilpoc - 20 oh;

KoHrponbuatpa6ora no p€r3AeJraM 1-8- 40 %
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TeMarLrrrecKr4e rrpe3eHTarlqrr4 - 40 %;
PefirunroBa.f, orIeHKa rro Aucrlr4rrnr4He paccqzrbrBaercfl. Ha ocHoBe oIIeHKI4

reryulefi ycneBaeMocrlr 14 3K3aMeHarlrzonHofr orIeHKI4 c yqeroM lrx BecoBbIX

xoe$$raqr4eHroB. Becosofi r<oe$$uur4eHr Anr orleHKr,r ro rercyqefi ycneBaeMocrl,I

cocraBJlter 40 %o, [lts,3K3aMeHaqIaouHofi oIIeHKI,I - 60 %.

[Ipurvrepurrfi uepeueHb 3aAaunfi 4"nr yrtpaBrqeuofi caMocroqre;rrHofi
pa6orur cryAeHToB

1. Pacc.{r4rarr roAoByrc nrrpa6omy rerroeofi gHeprLII{ reJII{oKoJIneKTopoM B

ycroBr,rcx Pecny6nuru.r Eenapycr.
2.Pacc,MTarb roAoByro Bbrpa6orr<y 3neKTpuqecrofi 3Heprr4r4 aHeJrbro coJIHeqHbIX

3JreMeHroB B ycnoBra.sx Pecny6tuxu Eenapycr.
3. flpe4noxrarr KoHrleilrlnro na6oparopnofi pa6orrr rto I43yqeHl{ro KoHBepckru

0r,roMaccbr.

llpunrepurrfi uepeveHb ceMnHapcKux saHqrufi

l. Teopr,rr oKrzcJreHr{.rr roprorr4x BeqecrB, rlenHble peaKIIIrH. Teopur
c aM o B o c rr Jr aM e H e H 14 \ Ar4arp ala u a C e lr e H o s a.

2. @ugu.recKue ceoficrea rBepAbrx, )KnAKr.rx u rasoo6pasnrrx [poAyKToB
KoHBepcr4 u duovaccu. Vcrpofi crea repMoxr,rMu.recxofi KoHBep cnn 6zopraccrr.
3. 3nenaenrapHa{ Teopr4t AeneHlrq tAep.-fl4epuue peaKlluv cLIHre3a.

4. IrlcromsoBaHr4e corHerrHoro vrcny-c'elP^r4s. An-fl npol43BoAcrBa renrosofi kr

3neKTpr4rrecxofi gHeprl4 r4.

5. OcnosHbre npr{MeHeHr,r-rr rrJra3Moxr,rMI4qecKI,IX cl4creM 14 npoqeccoB.
6 . fln as vr o xr'r MLr rr e c K uit cu:clr e3 p a3 n urr Hbrx c o e A 14 rte]F'nfi ,.

Teusr upeseHraquft

1. llporaseoAcrBo reuroeofi 14 3neKTpr4qecrofi 3HeprI,IZ ug 6rzouaccrr.
2. MoaenlrpoBaHr4e npoqecca ropeHr4r opraHr4r{ecKofo ronJrr4Ba. MeroAu
raureH cut Q uKarJvru [poqeccoB ropeHr4s.

3 . IlpoayKrbr repMoxLrMkrqecxofi xoHs epcuu 6raouaccrr.
4.fIupotruz. '

5 . KraHerrzKa pa3nox eH:zfl rqxerblx yrneBoAopoAoB.

6. fgepuar 3Heprerr4Ka B Pecny6nuxe Benapycr
7. Teprrro.a4epnrrfi cr4Hre3.

8. llonyueHr4e rerrJroeofi 14 3neKTpr4.recxofi 3Heprur4 c rdcrroJrb3oBaHl{eM

corHeqHoro r{3[yqeHLrr B ycnoBr4rx Pecny6nuru Eenapycr. @oroeJleKTpl4qecxvIfi

eQQexr. Kouqeurparopbr corHerrHofi eueprzu.
flep c n e xu{ Bbr p €ts B vrrLrfl, c olH errH ofi e H ep reruxu
9. Knaccra$vxaqux ra nu6op KoJrJreKTopoB conHe.{Hofi oHeprr4kr.

10. TeuoBbre [pneMHr4Krr r{3nyqeHr,rr: rrprrHrluu Aeficrsra-f,, ocHoBHbIe BI4AII

1 l. llnasNaoxr4MkrqecKr4e MeroAbr B aroMHo-BoAopoAHoft eneprerr4Ke r4
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Merannypfr4rr.
| 2 . @uzur'e cKa.s Kr{Herr{Ka rvc a o\vaqzH . K or e 6 arems afl. KlzlneruKa 14

gHeprerr4.recxufi 6 ataluc.
13. Konsepcvrfl. rrpr4poAHoro ra3a B pa3nr4qHbrx rrJr€BMoxr4MLrqecKl4x cl{creMax.
1 4. TepvronoHr43aur4.rr.

1 5 . llrasNaeHHo-Mer€Lnnyprl,Iqe cKI,Ie ilpoqeccbl.
16. CoepeMeHHoe cocrof,Hr4e 14 crpyKTypa [pol43BoAcrBa 3HeprI4I4.

OuracaHue rrHHoBaurloHHbrx rroAxoAoB r{ MeroAoB K rlpeloAaBaHlrK)
y.re6H ofi ArrcqurrJrrr Hbr (enpucruuecrcufi , rr poeKTrlnurrfi ,

rI pa KTII Ko-o p I{ eHTu pona u H u fi )

Pexouen4yercs utcro'rb3oBarb cneAyroulr4e I4HHoBaIIuoHHbIe noAXoAbI vr

MeroAbr K rrperroAaBaHr,rro yve6nofi Ar4cuI4nJII,IHbI :

I . llparcrzKo-opr4eHTr4poBaHHrrfi no4xoA, Koropbrfi npe4noJlaraer pelueHue

npaKTr4r{ecK?rx 3aAaq. B xaqecrBe rrpr{Mepa sap.a'un raKoro rutra Mo)KHo rlpzBecrl4
pa:pa6orry cryAeHraMz KoHrlenrlr4r4 ycraHoBKr4 Arrfl TepMoxlaMu.Iecxofi
KoHBepcun 6uouaccrr.

2. Merol rpynnoBoro o6y.reHuq, rpeAnoJlararorlrafi QopuI4poBaHLIe M€uIbIx

rpynn, p a6 oraro ulHX H aA yu e 6 Huvr v 3ap'aHLrflMr4.

MeroAuqecKue peKoMeHAallnrl rro opranrl3aul{rl
caMocroqre.nuuofi pa6orrr o6yvaroulrxcq

Atts reKyulero KoHTponf, Kar{ecrBa ycBoeHr4tr znattuit ro ALIcqnnnI4He
peKoMeHAyerc-tr vclloJlb3oBarb ycrHble olpocbl, KoHTpoJIbHyrc pa6ory,
TeMarr4rrecKr4e rpe3eHTarllrr4. [trr, e@$er<runnofi caMocroflremnofi pa6orrr
MarkrcrpaHToB peKoMeHAyeres, npr4MeHeHr,re 3aAaq p€BnI4rrHbIX ypoBHeI,I

cJro)KHocru. 3a4a,ru 6asoeoro ypoBHq cJro)r{Hocrrd npeArloJlararor rIcIroJIb3oBaHI4e

r43BecrHbrx craHAaprHbIX coorHolrreuuit, onvtcblBaroull4x rlpoqeccbl noJrfler.krr Lr

npeo6pa:oBaHr4f, 3Heprr4r4. 3ara'au 6oree BbrcoKoro ypoBH.a cJloxHocrz rpe6yror or
cryAeHToB KoMrrJreKcHofo aI{urv3a
cMe)r(Hbrx o6racrefr.

npooneMbr c npl4BnerreHl{eM 3HaHvru u3

Ilpuiuepnufi uepeveHb BorlpocoB Ic aruanaeHy

1. flousrue Suzurco-oHeprerrrrrecKkrx rr BoJTHoBbIX npoqeccoB. VIcropur.pa3Burufl.,
coBpeMeHHbre reHAeHrlr.rz. VcraHonr<z p'nfl npI{MeHeHI4f, B HayrrHbIX

r4ccneAoBa:r.Lrflx vr rexHur{ecKr4x rrpuno)KeHnflx. lloryuenrae renltosofi u
oneKrpr'rqecxofi 3Heprr{H. Tonrzeo.
2. OcHoeHbre rroHflTvrfl. xrrMr4rrecKofi xzueu4Kr{: cKopocrb peaKIIHI4, npocrble LI

clro)KHbre peaKrJnv\ [op-rrAoK peaKur4r4 14 gHeprr4.rr aKTr4Barlr4r4, 3aKon AppeHuyca.
Teopzx oKr4cJreHr{r roproqr4x BerrlecrB, rlerrHbre peaKIII4?I. Teoprzr
c aM o Bo c II Jr aM e H e Hr4 fl , [vafp arr,rlr a c eu dHo e a.
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3. MeroArt pacvdra Marepl,IaJlbHoro latartca npr4 ropeHrar4 TorrJrr,rB B cpeAe
Bo3Ayxa, cocraB aruocQepHoro Bo3Ayxa. YpaeHeur,re ropeHrrf. Pac.{er
Korl4qecrBa Bo3Ayxa, Heo6xoAl4Moro Anfl ropeHu.f,. Pac.rdT KoJrLrqecrBa r4 cocraBa
npoAyKToB ropeHl4s. Tenrosofi 6ananc ropeHr4.rr: TerrJrora ropeHlr.fl, TerrJrorBopHas
croco6nocrb ronJrr{na. Teoperr4rrecKar reMneparypa ropeHLrr, ed pacuer.
4. Mero4u c)KI4raHI{.[ opraHr4r{ecKofo ronJrr4Ba. MeroAu zurencu$LrKarruv
npoqeccoB fopeHr'rf,.
5. llpoqeccu repMoxuuuqecrofi KoHBepclrr4 6zovraccrr: TepMonr43, rrupoJrrl3,
ra-:raSuxaqux. @tagaqecxze csoftcrea rBepAbrx, )Kr4AKr4x 14 ra:oo6pa:nrx
rlpoAyKroB KoHBepcun 6zouaccrr. Vcrpoficrna repMoxr{Mz.recxofi KoHBepcuu
6zonraccu.
6. Cxeua AereHz;r flAep. llpogyxru AeneHkr.r rAep. MruoneHHrre u
3an€BAbIBaIotuI4e HeftrpoHBr. CnouraHHoe AeneHr{e. 3leueurapHafl Teoprz-s

AeJreHlrr. -f4epnue peaKur4r4 cr4HTe3a.

7. EenopyccKa{ A3C.
8. Tepuor4epHble peaKIII4I{ Bo BceneHHofi Lr B na6oparopHbrx ycJroBrlflx.
flpo6nevbr co3AaHux y croitqr,rBoro repMorAepHoro cr{HTe3a.

9. ConuerlHoe I{3nyrIeHLIe I{ ero xapaKTepkrcrr4Kvr. ZcnolrsoBaHr4e corHeqHoro
v3lry.ueHufl Anfl rIpoI43BoAcrBa rernonofr u 3neKTpr4rrecxofi 3Heprr4r4.
PaAuaIluouurrfi TennonepeHo c. C ocraersrcqze corHeqHoro r43nyrreHr4q.

1 0. (DoroeneKrpnrre crcuir e S Q exr. KoHqeHrparopbr coJrHerrHofi enepruu.
flep c neru4Bbr p a3B vrrvrfl corHeqHofi eHeprerzrz.
11. Tenroerle npI4eMHLrKr4 :z3ny.ue:uvrfl; npr4Hrlr4n geitctnu4 ocHoBHbre Br4Abr.

Eolouerprt v repMonapbl sau6oree pacnpocrpaHeHHbre Br,rAbr rerrJroBbrx
npHeMHr4KOB, IIX XapaKTepVICTkrKVr.

12. @orogneKTplarlecKr{e npI4eMHZKrz r{3nyr{eHvrfl.. @oroeleueHTbr, ocHoBaHHbIe Ha
BHeIxHeM vr BHyrpeHHeM SoroeS$eKTax, npr4Hrlr4n geircryu4 ocHoBHbre
xapaKrepl4cruKrl. @oro-yvrHo)Kr4reJrz. llpz6opu c sapr4onofi cB.rr3bro: lI3C -
JrvlIevrKrr r4 MaTpr4rlbr.

13. OcHoBHbre HanpaBneHl4-s rtpuMeHeHrz-{ na3epHoro r,r3nfreHvrfl B TexHoJrorr4r,r.

flonepxuocrHar na3epHa{ o6pa6orra: n€BepHa-{ reprr,roo6pa6orra, nonyrreHr,re
noBepxHocrHblx noKpbrrr4fi, uonepxHocrHoe ynpoqHeHrae. JlasepHoe HarrbrJreHr4e.

Cnapra. Jlasepnoe pa3AeneHr4e Lr Ar,r3neKTpr4irecKr4x Marepu€LnoB. Jla:iepuoe
TepMopacK€uIbIBaHI4e 14 pe3Ka creKJra. llapanrerpbr na3epHbrx rexHoJroruqecKr4x
ycTaHoBoK.

1 4. Jlasepnax $oro xvrMufl: pa3AeneHr4e r4oHoB, vrHkrr\LrvrpoBaHr,re HanpaBneHHbrx
xr{Mr4rrecKnx peaxqnfi .

15. llrasNaoxl4Ml4rrecKlze cr4creMbr u lpoueccbr. Earanc 3HeprLrr4
rIJIa3MoxI4MLIqecKI4x rlpoqeccoB. 3HepreruqecKa-f, eQSexrzBHocrb. Blnus:aue
role6areJlbHoro nos6yx4enrar peareHroB. 3axalxa npoAyKToB. [uuatvruxa
xole6arelrHofi penaKcaIIrII4. ArycruvecKr4e vr cra6ue y.4apHbre BoJrHbr.

Heycro fi .rr4 B o crb p iBp-rrAo B B H ep aBHo s e c Ho fi rrJr EI3Moxrl vrvrvr.

16. flpoqeccbl pa3no)KeHufl B nlra3Moxr,rMvrr4. lr.rccoqza\vl COz u MexaHrr3Mbr
ocyqecrBreHllq. BoccraHoBJIeHI4e yrnepoAa. CHHres HeopraHr4}recKrrx
coe4IaueHufi. CuHres oKcI4AoB €Bora. Peaxqz-f, craHresa NO, cruMynr4pyeMafl,
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Kone6areJrbHbrM Bo36y)rqeHr4eM a3ora. KzHerprr<a 14 6a-uanc gHeprI4LI cHHTe3a

oKcr4AoB €Bora. CzHres oKcuIAoB a3ora B p€I3[I4rIHbIX IIJIa3MoxI4MI4rrecKHX

cr4creMax. C nnreg Apyrl4x HeopraHl4rlecKux coe4IaHeHufi .

17. Peaxrluu yrJreBoAopoAoB B HepaBHoBecHofi nJIa3Me. Oruclenue
yfneBoAopoAoB. OpraHuvect<ufr, cI,IHre3 B cMecu yrnepoAa v BoAopoAa.

llepcnerrzna rroJryqeHV.'I

nonr{MepoB.
cuIHTerurlecKoro roIrJIuBa. Cunreg aIIerLTneHa.

flrasNaoxvrv'lafl
18. YponeHr lorpe6lenur gHeprr4r4 vr ero ponb B pa3Bvrrvrv qeroBerlecKoro

o6qecrsa. ConpevreHHoe cocro-f,Hze v crpyKTypa nporl3BoAcrBa 3Hepr?II4 u

lorpe6lenzx 3HeproHocuterreit, TeHAeHrIr4r4 14 BHyrpeHHtIe [poruBopeqr4fl
3 H epf eTlrq e c Ko f o pa3Br4TVs..
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TIPOTOKOJI C OIIAC OBAHUtfl, YTIEEHOII IPOTPAMMbI YB O

Harnanne
yve6nofi
AIf CqIIrIJrrf HbI,
c xoropoft
rpe6yercn
cofJracoBaHI{e

HaseaHue
rcaQeapsr

flpegnoxennn
o6 ugrreneuusx B coAeplnaHr{rr
y.rednofi [porpaMMbl
yqpexAeHnfl Bbrcruefo
o6paronaHuq ro yue6noft
ArrcqurIJrI{He

PeureHlre, rrpr,rusroe
rcaQeapofi,
paspa6oranurefi
yue6nyrc rporpaMMy
(c yrca:anueM Aarbl Ir
HoMeDa nDoroxona)

llpurrra.qnue
3AAaqlr B

TepMoAr4HaMr4Ke

PT

crarzcrraqecxoft
duszre

KaQeapa
eneproQu:ur<u

Ocraeum 6es LrsNaeHeHlafi 23.05.2019,
uporoxon Nl12
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AOIIOIHEHI4fl II I43MEHEHIIjf, K ytIEEHOIz IPOIPAMME IIO
r43yqAE MOfr )rqEEHOfr rul CUrdIIJrr4HE

Ha I vqe6Hrrfi roA

N
tln

Aonorur e Hr4fl. Lr I43M eH eHI{t OcHonanue

Y.re6 H aq rp o rp aMM a rr ep e cM orpe H a ra o.4o6pe Ha Ha 3ace AaHvrlr ra0 e4pu
(upororor Nl _ or 20I_'r.)

3ane4yorqzfi raQe4pofi

YTBEPxtNAIO
[er<aH Qar<ynrrera
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