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Y.Ie6Haf, rporpaMMa cocraBJreHa Ha ocHoBe OCBO 1-31 80 20-2019 u yve6uoro
nJraHa Jr& G3l-0241v\. or 1 I .04.2019 r.

COCTABVTTEJTVI:
Baczreez.I C.B. AoIIeHr xa$e4prr eHepro$u3uKpr BenopyccKoro
f o cyAap cTBeHHoro yHr,rBepcr4TeTa, K. T. H., AorIeHT;
Jlaprxzn A.B. - craputuir rpenoAaBareJlb raQe4pu eneproSz3r4Kr{ BenopyccKoro
f ocyAapcTBeHHof o yHr4BepczTeTa;

Maronr H.C. rulaAruzfi nayuHrtfi corpyAHraK IIJ{II eneproeQ$exrznHux
Marepz€uroB vr rexnonorzfi rcaQe4prr enepro$z3uKr4 EelopyccKofo
focyAapcTBeHHofo yHr4BepcuTeTa.

PEUEH3EHTbT:
JIeeIaH M.JI. craputuir, uayuultfi corpyAHr4K fHy <I4ucrzryr rerrJro- u
uaccoo6rueHa r4MeHu A.B. Jlrrxoea HAH Eenapycz)), KaHI. rex. HayK, AorIeHr.
CenleHoeIa.{ O.B. crapurzfi npenoAaBareJrb rcaQe4plr x4epuofi $uzuxvr
EenopyccKoro rocyAapcrBeHHoro yHr4Bepcr4Tera;

PEKOMEHAOBAHA K yTBEPX{IEHLTIO :

Ka Q eap ofi eH ep ro Q r43vrKu

(upororon J\b 12 or 23.05.2019);

Hay.rHo-ueroAr,rqecxurrr Coneronr EfY
(nporoxon J\b 5 or 28.06.2019)

3ane4yroqzfi rca$e4pofi eneproQusHrr.r A.B. Ma"saHux



TI Ofl C HI,ITE JIb HA.fl 3 A[II4 C KA

llporpavrrraa yve6Hoir guc!.vrlrJllzHbr Jla6oparopHrrfi cneqnpaKTr4KyM <<Mero4rr
npeo6pa:oBaHl4f, sHeprI4I{)> pa:pa6oraHa Anfl cnerlrzaJrbHocrr4 l-31 g0 20
flpuxna4uat Quzuxa.

CouacHo focy4apcreeHHofi nporpaMMe <Sneproc6epexenze> sa 2016 -2020 ro.{bl' e0QercrzBHoe ucrloJlb3oBaHr.e TorrJrkrBHo-oHeprerr4qecKr4x pecypcoB
flBlrflercfl rIpuopLITerHbIM B c$epe 3Heprerl4qecxofi AerreJrbHocTr4 n Pecny6rrn"
Eenapycr. Vqe6Ha-s ALIoqLIIJII4Ha fa6oparopHrrfi cleqnpaKrzKyM <Mero4rr
upeo6pasoBaHrr.fi 3HeprIlI4)) BKJIIoqaer e ce6-f, paccMorpeHkle rrpr{Hrl11noB, rroHr,rM aHr4e
Koropbrx ueo6xo4lzMo clerlr4aJrzcraM-Suszxavr.

Ife.nu u 3a1av.v y.re6nofi Ar{cqnrrJrrrHbr
rle.nr yue6Hofi AI{cIIunnI4HbI: csopurzpoBarb y o6yraroulvrxefl rroHr{MaHrre

Qusuvecrux ocHoB coBpeMeHHbrx noAXoAoB K rron)n{eHr4ro 3neKTpr4rrecrofr u
renroeofi 3Heprr{r4.

3aAa.tl,t yve6Hofi Ar4crlunnr4Hbr :

1' Pacrprtrr Qusuvecrue ocHoBbI Sororonrrar4rrecKoro npeo6pasoBaHLrfl
3Hepfr4r4.

2' Pacxprtrr Szsz'recxne ocHoBbI TepMooneKTpr4qecKoro npeo6pasoBaHr4.s
3Hepfzz.

3. Oguarouu$ o6yraroxll4xct co crroco6avu r4cnoJrb3oBaHLrfl ozorraaccrr 
^nAnonrreHkr_fl sHeprr4 r,r.

4' cQopn'rzpoBarb y o6yraroulprxcfl HaBbrKkr aHaJrkrsa TepMoAr.HaMr4qecKZX
rIt4KJrOB, r4CnOnByeMbIX B SHepfeTr4Ke.

Mecro y're6Hofi AncIlurrJIHHbI B cr,rcreMe noAroroBKr4 Marr,rcrpa: yve6uar
AI4cuI4rInI4Ha orHocl{Tcq.K MoAynro <@zskIKa HI{3Kopa3MepHbIX cr4creM)) KoMrroHeHTa
yrrpe)KAeHr.rr Bbrcruero o6pas o Ba]cILrfl .

Ceqgnn c ApyrI4MLI yue6urtuu ALrcrJutrnkr*aMu: Marepu€u Ar4crlunnr4Hbr
Jla6oparopHrrfi cneqnpaKTl{KyM <<Mero4u upeo6pa: oBaHvrfl oHeprr.rr4)) ocHoBaH Ha
3HaHVIflX 14 npeAcTaBJIeHZ.rIX, 3aJIO)KeHHbIX
<Tepnro4zHaMr4Ka)), <llpzrla4urre 3a1atzr
Qraszre>>, <Texnz.IecKar repMoAHHaMr.IKD).

Tpe6oeaHr{q K KoMrrereHrrufl M
OceoeHze yve6noft Ar4cur{rrnr4Hbr

[peoop€l3oBaHr{f, 3Hepfrrr4)) AOJr]KHO
KoMrrereHuuit:

upu u3yteHvru yue6nofi {zcqunlzurr
B TepMoAI4HaMrrKe Lr crarvcrr4.recxofi

Jla6oparopurrfi creqrpaKrr,rKyM <Mero4rr
o6ecne.{urr QoplrupoBaHvre cneAyrouzx

CK-7' Brtrs cnoco6'rru I4cIIoJIb3oBarb npu LrccneAoB aH,Lr HoBbrx
Marepl4anoB I'I pa:pa6orKe BblcoKoe0SexruBHbrx clrcreM npeo6pa^:oBaHru 3Heprr4r4
Ha prx ocHoBe 3HaHvrfl KBaHToBbIX pa3Mepnrrx eSQeKToB, MexaHr43MoB nepeHoca



3apfl]J.a B HI43KOp€BMepHbIX CIICTeMaX, SJIeKTpr{qeCKI4X, OTITZqeCKLIX, MafHr,ITHbrX
cBoficrB HaHocrpyKryp.

B pesynrrare ocBoeHlzr. yle6uofi AnarJr4nnvHbr cryAeHT AoJDKeH:
3HAmb;

@ragz.Iecxze ocHoBbr coBpeMeHHbIX noAXoAoB K noryr{eHl4ro
3neKTpr4qecroft r{ TenJroBoft eHepruu;

IlpevllyluecrBa u HeAocrarKl4 pa3nr,rqHbrx cnoco6on nonfreHlrt
gneKTpr4qecxoft H TerrJroBofi eHepruu;

yMemb:
Onpe4enxrb ocHoBHue pa6ovl4e napaMerpbr corHeqHbrx 3JreMeHroB;

Ortpe4enxrr ocHoBHbIe pa6ouze napaMerpbr Marepr4anoB AnA
TepMo3neKTpr4qecKoro npeo6pa3oBaHr4s 3Heprr4r4;

B Huomrqrb aH aJrrz3 Tep MoArlH aM r,r qe c Krrx rlr4 KJro B ;

Onpe4ensrb ocHoBHbIe napaMerpbr npoAyKToB KoHBep cuu 6uovtaccbr;
enademo:

ConpevreHHbIMI4 npla6opHrrrvrn cpercrBaMr,r An{ sKcnepr{MeHTaJrbHoro
oIIpeAeJIeHUfl, nApaMeTpOB MaTepr4anoB r4 CTpyKTyp, r4crroJrb3yeMbrx Anr nonylseHLr'.
3HED|I,IZ.

Crpynrypa yue6Hofi A ucrlu rrJrr.rH br

,{ucqunnvrHa u3y.uaerafl. Bo BTopoM ceMecrpe. Bcero Ha r43yqeHure yue6nofi
Avrcr\v\nunrr Ia6 op aropurrfi cn e qnp aKTr4 KyM < Mero4rr np e o 6p as oBaH:afl g Hep rr4r.r))

oTBeneHo:

- Anf, o'rHofi Qopuu ronyqeHl4q Bblclxero o6pasoBalvrfl - 120 qacoB, B roM
qI4cJIe 48 aygutopHbrx rracoB, vrs Hvrx: la6oparopHbre pa6oru - 48 .racos.

TpyaoevrKocrb y.re6nofi rvcr\LrnnvHbr coeraBJr.ser 3 ga.rerHrre eAlrHr4ubr.
(Doprr,ra rexyrqefi arrecrarlr4r4 -3 ar{er.

4



COAEPXAHI4B ) IEEHOTO MATBPI4AIA

PasAer I Te pruoan Ha M lr qecKl{e q I{KJr br 3Hep rerr.rqecKnx ycraHoBoK
Terraa 1.1 TepuoAl{HaMl4.recxzfi aHalrr43 III,rKJra KapHo. Kpyronrre npoqeccbr.

I-{zxn Kapuo.
Tevra L2 CpaeHulTeJrbHbrfi repvroAr4HaMr'rqecrnfi aHaJrr4s rIlrKJroB 4uararerefi

BHyrpeHHero cropaHnfl. I-{rarinrr ABr4rarenefi eHyrpeHHero cropaHrr{. I-{nxn Orro.
I]rar<n luzern.

Teua 1.3 Anarus IIIIKJIoB rasoryp6r{HHbrx ycraHoBoK. fasoryp6lrHHbre
ycraHoBKIa. I]raxn Epafiroua. I]zr<n ra:oryp6rznuofi ycraHoBKr'r c pereHepaqnefi.

Teua 1.4 AHarHs IIZKJIoB naporyp6l4HHblx ycraHoBoK. llaporyp6r{HHbre
ycraHoBKz. I{urcn Penruna. I]uxn Penrzna c reperpeBoM rrapa. IJraxn PeHr<zua c
npoMexyTorrHbrM nepefpeBoM napa.

Pas4el 2 @oroeoJr brar{qecKoe u peo6 pasoBa H r{e 3Heprrr u
Tevra 2.1 Onpe4enenze napaMerpoB coJrHelrHbrx gJreMeHToB r43 cBeroBbrx

BOJTbT-aMnepHbrx xapaKTepr4 cTr4K.

Tevra 2.2 A:natr43 cneKTpon SororoKa coJrHetrHbrx 3JreMeHToB,

Teua 2.3 Euxocruue MeroAbI I4ccneAoBaHLrfl nonynpoBoAHr4KoBbrx
Marepr{anoB Lr crpyKryp.

Tenaa 2.4 Vlzytenze Sorocra6ulrnocrr{ corHeqHbrx 3JreMeHroB.

ParAe"r 3 TepnroereKTprqecKoe upeo6pasoBaHrre 3Heprrtu
Teua 3.1 Pacqer repMo3nexrpuuecxofi 4o6porHocrrz ro pe3ynbraraM

onpeAeneHl{s r<oeQQzqr4eHra rennonpoBoAHocrr4, xoeQQr4qr'reHra 3ee6era u
yAenbHof o coilporvBrreHvrfl .

Tervra 3.2 Zccre4oeaHvre repMogneKTpr4r{ecKr,rx Mareprz€uroB MeroAoM
Xapuana

PasAer 4 Zcnons3oBaHHe 6uovraccsr AJrq floryrfeHrlq 3Heprur,r
Tevra 4.1 l4zyv.eHr4e npoqecca truporrkr3a 6uouaccrr.
Terra 4 .2 VlzyueHrre rp oAyKroB nr4ponkr 3a 6uouaccrr.
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I{H O O PMAIII,I O HH O- ME T OAI4TIE CKA_fl rIAC Tb

flepeveHb ocHoBHofi .nureparypbr

l. fpervreHorc B.O. CorHe.ruble 3JIeMeHTbr Ha ocHoBe nonynpoBoAHr{KoBbrx
Marepr4€LJroB / B.O. fperueuor, M.C. TvnaHon, B.B. 3aleccrnfi. MH:
LIzqaretscrzfi rleHrp Bfy, 2Q07 . - 222 c.

2. Pycan B.VI. Boso6noeIrflel'r'afl 3Heprerr,rKa ur eneproeQQer<rznnocrs I
B.LI.Pycan, IO.C. llo.raHraH, B.lI. Hzcrrox. M.: 3nepronpofpecc,2015. - 380 c.

3. fanxa, B.JI. Ocnoeu eQQeKrrrBHoro r4crroJrb3oBaHr4-fl 3HepropecypcoB:
reopl4f, vr npaKrvKa 3Heproc6epexewus I B.JI. famxa. - MzHcr<: Eelopyccr<ar
HayK\ 2007 .

4. KupzlnuH, B.A. TexRzqecKa.rr repMoALrHaMr4rca: y.re6Hr,rK Anf, nysoe /
B.A. Kzpr4IrIrLrH, B.B. Crrqee, A.E. lllefiHlnzn. - M.'.VIznaretscxuir.4ona M3I4,
2016.

rlepeueub AonoJrHlrre.nrHofi Jrrrreparypbr

5. Xyrcrax H.f., llanr.IeHox l.V. Sneproc6epefarouryre rexHoJrorr4r4
TepMoxlIMz.{ecKoft KoHBepcHI4 6Iaouaccrr v nr4rHoKap6oHaTlrsrx orxoAoB:
Y.re6no-\aeroAr4r{ecxoe noco6r4e. - Mnucr, 20f5. - 53 c.

6. Alexcau4pon, A.A. TepMoAlrHaMprqecKrre ocHoBbr rlrrKnoB
TerrJro3Heprerr4qecKr4x ycraHoBoK: yve6Hoe uoco6ue AJrf, By3oB I A.A.
ArexcaH4poB. - M.: Zs4arelrcrufi aonr M3I,I, 2016.

ffepeueHb peKoMeHAyeMbrx cpeAcrB ArrarHocrrrKrr rl MeroAr.rKa

QopvrupoBaHuq lrroroeofi orleHKr.r

(Dopvoft rexyruefi arrecrarlur no Ar{crlr4nnr4He Jla6oparopHufi
cleqnpaKTl4KyM <<Mero4u npeo6pasoBaHr'r{ 3Heprrru)> yue6nuv rrJraHoM

npeAycMorpeH 3atreT.

llp" AonycKe cryAeHTa K 3arrery r,rcnonb3yercr orIeHKa 3a reKyrrlyrc
ycneBaeMocTb, Aaroulat Bo3Mo)KHocTb npocne.qr{Tb H orleHr4Tb A?rHaMr4Ky npoqecca
Aocrl'DxeHus \erreir o6yueunx. OrIeHr<a 3a reKyrqyrc ycrreBaeMocrb Soprr,rzpyercr
rro pe3ynbraraM 3arrlr.rrbr BbrrroJrHeHurrx ra6op aropHbrx pa6or.

llpa oIIeHKe reryulefi ycreBaeMocrr4 4 6atta v 6olee cryAeHrbr
AonycKarorcfl K 3arlery. llprz oqenKe HI4xe 4 6uwos perxeHr{elr xaoe4pbr cryAeHTbr
He AonycKaloTcfl K 3ar{eTy, kr I{M Ha3HaqaeTct cpoK BbrIIoJIHeHr{{ kr 3aIIIr4Tbr
pe$eparuBHbrx pa6or.



Ou uca H ue I{H HoBaIIItoHHbIx rIoAxoAoB LI Mero,uoB
K rrperroAa BaHrrrc yve6uofi ArrcqurrJruHbr

flpra opraHvaarlr4r4 o6pasoeareJrbHoro npo ecca r4cnonb3yrcTcr :

MeroA y.rebuofi ArrcKyccrru, xoroprrfi npe noJraraer yrracrr,re
cTyAeHToB B IleneHarlpaBneHnolr o6iraeHe MHeHvrflMvL ]/^AeflMLr.qnr upeA:',flBIreHvfl
vlvnu corJlacoBauvrfl cyrUecrBylorrlux noszqzft ro onpeAeneHHoft tpo6leue.
I4cnomsoBaHr,re Mero.qa o6ecne.ruBaer rro.{BJreHr4e

zsy.raeuofi TeMbr, nprzMeHeHr,re suauuir (reopzfi,
npo6reu, onpeAeneHr4e crroco6os zx perxeHr4f,.

HOBO|O ypOBHr rroHr4MaHr,rt
rouqeuqzfi) rrpkr perueHr4z

Mero4nvecK[e.peKoMeHAarluu rro o praHrr3arluu
caMocrofl re"rrnofi pa6orbr o6y.rarorq[xcq

AI4cIII4nnI4He peKoMeHAyercr r4crroJrb3oBarb pa3MerqeHHbre B elexrpoHuofi
6z6luorexe yve6no-nporpaMMHble Marepr4€urbr, peKoMeHAyeMyro ocHoBHyro u
,4OnOJIHI4TenbHyrO nl4TepaTypy, a rapr(e r4Hbre, HaxoA.rrlllvecfl B orKpbrroM AocTyrre,
r{crorrHl{Krz unQ opu arIr4u.

Taxxe peKoMeHAyercf, npLIMeHeHr4e zaaauuit p€r3lrarrHbrx ypoenefi
cJloxHocrr4 3al.aHpra 6a:onoro ypoBH{ cJlo}r(Hocrr4 npeArroJrafaror rrcnoJrb3oBaHr,re
sHaHufi I43 orpaHl4qenuofi [pe,qMerHofi o6nacrLr,3a1aHn.s 6oree BbrcoKoro ypoBHt
cJloxHocrl4 rpe6yror or cry.qeHToB KoMrrJreKcHoro aHaJrvrca npo6levu c
[pr4BneqeHr{eM suauufi rr3 cMexHrx o6lacreft.

Atts reKyrrlero KoHTpon.rr Kar{ecrBa ycBoeHl{_s sHanuir
peKoMeHAyercq I{cnoJIb3oBarb noAforoBJreHHbre orqerbl no
pa6orarra.

na0opaTopHbrM

PercoueuAyeMbre pa3AeJrbr AJrq rrpoBeAeHuq ycrHbrx orrpocoB

Etrs e0Sexrzenofi caMocro.aremnoft pa6orrr cryAeHroB rro yre6nofi

Io Ar4crlkrnnrrHe

1. @axroprr, BJIIztIoqI4e Ha e$$exrrznHocrb Soroeonlrar{rrecKoro
[peoop€r3oBaHLrfl.

2. Teprvro4zHaMurrecK uit auattu3 rlr4Kna KapHo.
3. Cpaenurenrnsrfi repMoAr4HaMz.recxzfi

BHyTpeHHefo cfopaHzr.
Anarzg qrrKnoB rasoryp6raHHbrx ycraHoBoK.
AHarzs rrr4KnoB uaporyp6t4 HHbrx ycraHoBoK.
Kpzrepzrz nrr6opa MaTepr4€LrroB n.nfl TepMosneKTpLrqecKofo

frpurvreprr ra4aHufi Arq ycrHbrx o[pocoB

,aualru3'rIIaKnoB,4Slararerrefi

4.

5.

6.

[peo0pa3oBaHr4{ sHepf r4r4.

1. llpoananuzupyfire 3aBVcI,IMocrr eQSeKTr4BHocrz QoroeneKTpr4qecKoro
upeo6pa:oBaHr4-s or reMneparypbr.



2. Kax rpaQrauecxz onpeAeJll4rr pa6ory, coBepruaeMyro B xoAe rlr4Kna
KapHo B raHHbIX TepMoAlIHaMI{rrecKr4x KoopAr4garax? B .reNa orIrr4.9{ufl.[aHHoro
MeroAa B pV- n Ts- 4zarpavruax?

3. I{ro rarcoe crerleHb IIoBbIIIreHkrfl raBnenr.rr B KoMrrpeccope? Kax sasuczr
repMzqecxzfi KII! npocrofi fTy or crerreHLr rroBbrrrreH:afl ganteuux?

4. llocrasrre B coorBercrBne Ka)KAoMy kr3 yrracrKoB UZKna penrzna c
leperpeBoM napa 3JIOMOHT terlJloeofi cxeMbl 3Heprerr4.{ecxofi ycraHoBKr4,
pa6oraroqefi lo AaHHoMy rlr{Kny.

5. llpoaHaluzupyftre 3aBI4cI,IMocrb repMo3Jrerrpzuecxofi 4o6pornocrz
nonylpoBorHLr KoBofo Marepr4 aJra or ypoBH.rr ef o nefr4poBaHr,u.

IlpnruepHslfi nepeueHb BorrpocoB K 3aqery

@usz.recxze o cHoBrr S oronoJrbrar4rrecKoro upeo6pas oBaHLrfl 3Heprzz.
Marepu anbr An.rr Q oro e onrrar4 rr e cKo ro np e o6p a3 o B aHr4rr 3 H eprr,r z.

3 .' I'epvro4r,rHaMLr r{e cK uit anatwt3 rILr Kna K apno.
4. cpanHzre*urrfi TepMoAr4HaMr4r{ecKr4 fi auatrus TIZKJToB nezrarerefr

BHyTpeHHefo cropaHr{{.
5. AHarze rIr{KnoB rasoryp6r4HHbrx ycraHoBoK.
6. AHarzs qvKJroB naporyp6r.rHHbrx ycraHoBoK.
7' @rasuqecKl4e ocHoBbI TepMogleKTpr,rqecKoro npeo6pas oBaHufl oHeprrrr4.
8. ConpeueHHble rexHoJlorvr4 LrcrroIrb3oBaHz{ 6uouaccrr Anf, nonl r eHLrfl

3Hepfnr4.

9 . Mero4rr r4ccneroB aHufl rrpoAyKroB rrr4ponvga 6zouaccrr.

l.
2.



TIP O T OK O JI C OUIA C O BA IJ.KIfl I^IE EH OTI UP OTPAMMbI YB O

HassaHrae
yue6Hofi

AkrcIJI''.nnr4HbI, c

xoropofi
rpe6yerc-a

cofJlacoBaHlle

HassaHue
rcaQe4pu

llpe4noxeHns o6
I43MEHCHI4f,X B

coAepxaHuuyue6uoir
IrpofpaMMbr

yrrpe)KAeHr4q Bbrcruef o
o6pa^:onaHr,rfl rro

yre6Hofi AncrJurrnuHe

Peruenze, rpr4Hrroe
xaQe4pofi,

paspa6oranurefi
yue6Hyro nporpaMMy
(c yxa:auzeM Aarbr r.r

HoMepa npororona)

-fl4epnrre
TeXHOJIO|LII4 B

MaTeprranoBeAe
HI./.VI

KaQeapa

Qusrzxu
TBepAOTO

TEJIA

HET Ocraeurr 6eg

US]I,IeHeHZfi

23.05.2019,
nporoKon J\b12

l0



AOIIOJIHEHT4q I{ IT3MEHEHU.g K YTTEEHOIZ IIPOTPAMME TIO
u3)rqAEMorZ ).qBBHofr AucrlurrJrurHE

sa I _yve6Hrrfiro4

Ns

iln
flonolHeura{ I,I H3MeHeHI4t OcnosaHue

v'{e6Ha.s nporpaMMa nepecMorpeHa rz o4o6pe Ha Ha 3ace AaHut r raQ e4pu
(npororol }l'l _ or 201_ r.)

3ane4yroqzfi xaSe4pofi

yTBEP}I(,4AIO

[eraH Saxynrrera

ll


