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IIOfl CHI4TEJIbHAf, 3AIIIICKA

flporparr,rrvra yre6nofi AucquIIJII4HbI <<Teopur [epeHoca> pa:pa6oTana AJIf cne-

,tr*""oflu 1-3 I 04 07 @usura HaHoMaTep[aJIOB I4 HaHoTeXnOlorufi.

Ilena yue6uoil ducqunnuub, - o3HaKoMJreHI4e cryAeHTon c QusuuecKuMl{ ocHoBa-

Mr,I Teopul{ TenJro- I4 Maccoo6uesa r4 coBpeMeHHbIMI4 npaKTI{qecKI'IMI{ 3a.4aqaMI'I'

peruaeMbrMll B paMKax AaHuofi Teoprlr4. ocuoBnue sada'au yve6uoil ducqunnuHbt -
o3HaKOMI4Tb CTyAeHTOB C OCHOBaMI'r llpoqeccoB rlepeHoca rerIJIa H Maccbl; cuoco6-

cTBoBaTb $oprnrrapOBaHl4lo y CTyAeHToB IIpeAcTaBJIeHI4fi O ssauMogBf3l{ snneHl4ft ue-

peHocauMIIyJIbca,gHepluuI{Maccbl;HarII{TbcTyAeHToBIIoHI4MaTbBo3MoxHocTII
lpaKTlIIIeCKOro [cIIoiIb3oBAHvIs. UOnfIeHHbIX 3HaHufi,npu pelueHgu KOHKpeTHrIX 3a-

AarI.
Bo unorrax peaJrbHbx ctrcTeM€lx pacnpocTpaHeHHbrMu SBIsK)TCfl npoqeccbl rle-

peHoca renJrorbr (enepruu), uaccn, LrMnyJlbca. Oru f,BJlf,Iorct onpeAeJulrouuMu Bo

MHorax rexHoJroruqecKr/rx [poqeccax, gHeprerrtrlecKl/tx u 6uolorutlecKl{x cllcreMax'

,{racqunru{Ha (OcHoBbr rerrJro- u Maccoo6MeHa) BKrroqaer paccMorpeHl{e Qusraue-

CK14X OCH9B Teopr{r{ [epeHoca; QyH4aIvreHTaJIbHbIX IpI{HIII{IIOB' MaTeMaT[qeCKoro

anlapara Ir MeroAoB TepMoMexaHIrKlI cnJIoIIrHbx cpeA, leNauleft B ocHoBe [poqec-

coB TeuJro- r{ MaccolepeHooa; oJreMeHToB TeopEI{ MaccolepeHoca' BKrroqa{ AI{QQy-

3trro B KplrcrnJrJlpFrecKrrx rBepAbrx reJlax; a raKxe I{3y{eHI4e OCHOBHbIX 3aAaq reopl{I4

nepeHoca I,rMIIyJIbCa, 3Hepfl,ru r,I Maccbl, MeTOAOB I4X peUIeHI4fl' kl I4X IIpaKTI4TIeCKLIX

rrprrJroxesufi. Taroe nocrpoeHr4e r43nafaeMofo B paMKax AI{CqPITIJII{HbI MarepuaJra

cuoco6crByer p€r3Br{Trrro y cryAeHToB aH€uII,ITI,IqecKoro MbIIuJIeHut u cnoco6Hocrl{

npuMeHrrb [onyqeHHbre 3Halnurfl, Ha rrpaKTuxe. llporpaMMa Akrcr\u\iluHbl coAepxur

lepeqeHb BonpocoB, Koropbre neo6xoArlMbl cryAeHTaM, o6yrarorrll4Mct IIo cnequa-

Jr[3aq]rr4 <<(DynrquoHzrrrbHbre HaHoMarepI4€uIbD), AJrs reoperl{rlecKoro aHaJrnSa vI

rrpaKTI{IIeCKOIO pe[IeHI{{ 3aAAIq Teopuu nepeHoca, B TOM qI4CIe B COBpeMeHHbIx Ma-

TepI4aJIaX

flpu r{3freHr,rr4 gToro Kypca cryAeHrbl AoJIxHbI ycBoLITb o6Ique rIoJIo)KeHI'I{

Teopr4r4 [epeHoca lrMrryJlbca I{ gnepruv, vsyqvrr 6asonble nontr TeqeHl4fi Bt3Kofi

xr,rAKocrtr, paccMoTpeTb gJreMeHTbr Teopuu uorpaHI4qHOrO CJIOT n CUCTeMbI ypaBHe-

nufi nauuHapHoro KoHBeKTLTBHOTO [epeHoca, rIo3HaKOMpITbCfl C OCHOBHbIMI{ npl4-

KJraAHbrMrr 3aAaqaMr.r reopllu KoHBeKTI{BHoro tennoo6ueHa, ycBoI4Tb ocHoBbI TeopuLI

ryp6yueurHoro nepeHoca, r{3yqr{Tb oco6enuocrrl [poqeccoB reuroo6ueHa I4 I4x IIH-

rcucusura\uv upu QasoBbrx rrpeBparrleHrltrx, paccMorperb gJIeMeHrbI TeopI4I4 Mac-

coo6uena.
Mamepuan Kypcq ocHo?aH Ha 3HaHr4flX U npeAcTaBIIeHVIflX' 3EIJIOXeHHbIX B CJIe-

Ayroqux A".rt"rrn"nax: <<ocHoBbr rcunoQusl{K}I)), <<@USrrKa TBepAofo TeJIa), <<@U-

3r{Ko-x}rMr{lr HaHoclrcreM); oH tBJltercs 6a3oeblM AJUI nocJleAyloqero I43freHI4'I

Ar,rcqulnlrHbr <<Tenro- rr Maccoo6ruen B HaHocrpyKTypl'IpoBaHHbrx n'IHoro$a$rux

cpeAax>.
B pesynbmame usyqeHufl ducvunnuuat cmydeum doncrceu:

3HflMb:

- cr{creMy Ar4 0 0 ep eHrlr{aJrbHbrx ypaBH euutrr nep eHoca;

- 6espa^:naepHyIo Q op*y ypaBHeHI'Ift uepeuoca;
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- 6asosHe noJlf, te.reHufi s.f,srofi xQIAKocrlI;

- sJreMeHTbI TeOpUV norpaHl{rlHoro cJlot;

- clrcreMbr yp aB H e lauit nawtuHap Ho ro KoH Be KTIIBHo ro rerIJI olep eHoc a ;

- MeroAbr p erueHr{f, [paKTr{qecKr4x 3a$aLr KoHBeKTI4BHoTo renloo6ueua;

- sJreMeHrbl Teoplltr'r ryp6y.leHTHof o nepeHo ca;

- gJreMeHTbI Teopul4 Maccoo6vrena;

- 3aKoHbr auQQyrul{ B KpI4cr€uIJIax;

- KLrHerLrKy rpoqeccoB ca-rrao4nQoy:ran z auQQysI4I4 rlpnMecefi s KpLIcr€uIJIax;

- rracrHbre pe[reHl{rl BToporo 3aKoHa (Duxa;

- MexaHuarrarr 4uS$y3ur4 B Kpl{craJlnax;
* BJrlrrHr{e xuMl{rrecKoro u Sasonoro cocraBa na gnSQy3LIro B Kpl{craJlnax;

- AuQQFr{ro u pacrBopr{Mocrb upuuecefi r 6anapnblx noJIyrIpoBoAHI{KoBbIx

coeAI{HeHI{rIX;

- oco6enHocrtr ar.rtpQysur4 B rroJrynpoBoAHI,IKoBbIX I,I AtIgJIeKTpI{tIecKIrIX oKcI{-

- B[rvrflHr4e BHyrpeH$r4xvr BHerrrHr4x gJreKTpuuecKl{x rorefi na ar,rrp{ysuro B KpLI-

CT€TJIJIAX.

yiltemb:

npaKTr4qecKl4x 3aAaq pacqera u MoAeJII{poBaHI{t ;

- peurarb pacqerHbre 3aAaqra rro reMe <<6a.goBble rIoJIt te.IeHufi ssgrofi xI{AKo-
crr{) AJrt cJIfIaf, cJIoI4crbIX I{ HecJlolicrux re'renuft;

- peruarb pacqerHbre 3aAaqr4 KoHBeKTrzBHoro teuroo6ueHa: a) upu o6rcKanvrv
nlocxofi rrJracrrdHbr, 6) npu rerreHprlr xHAKocrI4 B Kpyrnofi rpy6e [pI{ rlocrotHHoM
TerrJroBoM rroroKe Ha creHKe, e) upra reqeHran )KHAKocrI{ B Kpyrnofi rpy6e upr no-
cro.sHHofi TeMrleparype creHKLI;

- pelrarb 3aqaqr4 Teoprd[ Macconepeuoca, BKrrorl€u au$Qysuro B Kptlcr€uuluqe-

cKr{x TBepAbIX TeJrax.

enademo:

- MeTOAaMU rrpaKTr{qecKoro r{cIroJIb3oBaHVs, noJIr{eHHbIX 3HaHLIfi npr perue-

Hr{r{ KoHKperHbrx 3aAaq B paMKax r{ccJreAoBarrutrt npoqeccoB TerIJIo- I4 MaccolepeHo-

ca.
Oceoeuue ducqunnuHbt Hanpa*reHo ua QopuupoaaHue cnedynu4ltx KoMnemeH-

t4uil:

at<ad em uuec Kue KoMn emeH qu u :
- yMerb rrpr{MeHrlTb 6a3oBbre HayrrHo-TeoperlrrrecKue 3HaHLIt An;t peueHl,It reo-

peTUrIeCKI4X I,I npaKTI4qeCKLIX 3AAAq;

- BJraAeTb cucTeMHbIM II CpaBHLITeJIbHhIM aHULTILI3OM;

- BJraAeTb [ccJIeAoBaTeJIbcK]IMu HaBbIKaMLI ;

- yMerb pa6orars caMocrotreJlbHo;

AAx;

- npr{MeHrrb cr{creMy Ar{QQepeHrlr,ranbHblx ypaBHeHLIfi nepeuoca l.rrfl, pelueHl{t

LIMeTb HaBbIKI{, CBt3aHHbIe C UCIIOJIb3OBaHU€M TOXHI{IIOCKITIX yCTpOI'ICTB,

yrpaBJreHneu unQoprraaqzefi u pa6orofi c rouuuorepoM;
- uMerb Jrr{HrBrrcrr{rrecKr,re HaBbrKLr (ycrnar u [I{cbMeHHafl KoMMyHI{raqIEr).

co qu&nbHo-nuqHo cmHbre KoMnemeH quu:

- o6naAarb KarIecrBaMI{ lpaxAaHcrBeHHocrl,I ;
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- 6rrru cnoco6nrrM K coql{€IJIbHoMy B3a}IMoAeficrnzrc;

- o6raAatr cuoco6Hocrbrc K MexrI{rIHocrHbIM KoMMyHuKaIIu.fl M ;

- BJraAerb HaBbIKaMu 3AopoBoro o6pa:alKn3Hu.
np o Q ecc uo H ail hHb, e KoMn emew qua :
- npr{MeHsTb 3HaHr4.f, TeopeTr,rqecKrfrx r,r gKclepI,IMeHTaJIbHbIX OCHOB SUSUTU na-

HoMarepr{€lrroB rr HaHorexnororufi , MeroAoB I{ccJIeAoB anufl. Qusuuecrlrx o6terton,
Mero.4oB r{3MepeHr4r Qusuuecxux BeJrr{qr{H, MeroAoB aBToMaru3arrkru gKcnepl{MeHTa,

MeroAoB rrJraHlrpoBanyrfl, opraHr,r3arlm rr BeAeHI{t HaflHo-npol{3BoAcrneunoft, na-

frHo-neAaronrrrecrofi, npor{3BoAcrBeHHo-TexHu.recKofi, olrblTHo-KoHcrpyrropcroft
pa6orrr;

- npr{MeHf,Tb rroJrfreHHbre 3HaHvr QyH4arnreHTaJIbHbIX uonoxeuufi Qusnru,
gKCrrep[MeHTUIJIbHbIX, TeOpeTr4rreCKUX U KOMIbIOTepHbIX MeTOAOB LICCJIeAOBAHnfl.,

rrnaHr.IpoBa'c.vrfl,, opraHl{3arluu u BeAeHr4t HayqHo-TexHu.recxoft 14 Har{Ho-
rreAaroru.recxofi pa6oru;

- rroJrb3oBaTbc.n focyAapcTBeHHbrMr.r r3brKaMu Pecny6Jrr{Kr{ Eenapycr u vr]F.rJrMu

rrHocTpaHHbrMr4 r3brKaMrr KaK cpeAcTBoM AeJIoBofo oouleHllf, ;

- rroJrb3 o Barbcs, Hro6a.IrbHrruu nu$opMaIIuoHHbIMI{ pecypcaMl4 ;

peaJII{3OBbIBaTb MeTOAbI 3aIIII,ITbI IIpOI43BOACTBeHHOTO IIepCOHUIA U HaCeJIeHLI.[

B ycJroBr,rrx Bo3Hr{KHoBeHLrr ar;apuit, KaracrpoQ, cruxnfinux 6eAcrsufi u o6ecue.re-
rrufl, palr4aquonsofi 6egouacHocrr{ rrpu ocyqecrBJIeHI{I4 Haf{Hofi, upousaoAcrBeH-
nofi n neAaroru.recxofi Ae{TeJIbHocrI{.

uHHo 6 a rluo HH ofl d enmant uo cmb :
- ocyqecrBJrsrb uor{cK, cr4creMarr43arlurc v aHaJrLr3 uuQoprraarll4lr rro nepcrleK-

TI{BHbIM HalpaBJreHI4flM pA3BI{ITI,i.fl, OTpaCJII4, I{HHOBaIIUOHHbIM TeXHOJIO|I'I'M, rIpOeK-

TaM r{ perueHurM;

- onpeAeJrsrb TIeJII{ I{HHoBaIIufi u cuoco6sr ux Aocrux(eHut;
- IrpprMeHrrb MeroAbr aHaJrlr3a r{ opraHu3arlkrLr BHeApeHr{f, I{HHoBaIIufi n uayr-

Ho-[por{3BoAcrBeHnofi, uayrHo-neAaronalrecKofi u uaytHo-TexHl4.recrofi AeflTenb-
HOCTU.

O6qee KoJrr4qecrBo qacoB, orBoAr{Moe Ha LI3freHrIe yre6nofi AI{cqpI[JII{-
Hbr - L40, uz HLrx KoJrr4qecrBo ayAuropHbrx qacoB - 64, B ToM TILIoJIe JIeKIII4I{ - 50
rracoB, YCP - 14.racon.

AA
3ausrus, rpoBoAtrcs,Ha4-rra rcypce b 8-rra ceMecrpe.

@opnaa reryqeft arrecrarlrarE uo yue6uofi Aucqr4rrJrr4He - oK3aMeH s 8 ceMecrpe.

@oprraa floJrfreHr{r Bblcluefo o6pasonaur4fl, - oqHat, ,uHeBHat.
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COAEPXAHI4E ytrEEHOrO MATEPT4AJIA

1 O6uue noJrolnelrrrfl Teop[n [epeHoca.

L.l o6ryue norouceHun meopuu nepeHoca. BseAeHrae. Tengop HallptxelJinir u

BeKTop rerrJroBoro 11oroKa. Ypanueuus,6axaLrca. KoncrI{TyrI{BHbIe ypaBHeHI'It.

I.2 Cucmeua duQQepeHl4uanbHbtx ypanHeuuil nepeHoca' Crcreua gu$OepeH-

rltrtrJrbHbrx ypaBHeHutr nepenoca. gacrnne Qoprvrbr ypaBHenufi nepeHoca. Kpaenue

ycJroBr.rr. YpanHeHLIt nepenoca B KoopAuHatrofi Qoprr're.

1.3 SneueHmbt meopuu pczMepHocmu. fl-teopeua. EespasMepH€ul Qopua ypaB-

neuufi repeHoca. Kpurepraz noAo6us'
2 Earonue rloJrfl reqeHufi eqcnofi ?KlrAKocrrl.

2.L Cnoucmde meueHun. Cloucrue reqeHl,Is. Te.IeHue flya:efim - Kysrra. Te-

qeHlre Xareua - flya:efinr n rPY6e.

2.2 Cnoucmde meHeHufl e dsuJtcwxtxcfl cucmeMqx. YcranoeuBrlreect reqeHue

Me)KAy AByMr BpaTTlaroquwktcs. KoaKcI{€t[bHhIMI,I III{JrIIHApaMI{. HeycrofiullBocrb

Tefinopa. fllocxag creHKa B xlrAKocrlr, BHe3arIHo rIpI4BeAeHH€uI B ABTDKeHI'Ie.

2.3 Hecnoucmwe meqeHun. fllocroe rerIeHLIe rl1rusn rpntuuecrofi TorIKlI.

@ynrqrar roKa. Peurenue 3a1aqvo uJrocKoM TeqeHlius6rLTzu KpurLlqecroft ro'Iru.
2.4 Tercy4uil rcoumpona suauuil. TercyUnfi KoHTpoJIb gnanrnfi cryAeHToB IIo p€t3-

AeJraM <O6que uoJroxeHufl Teopur{ rrepeHoca>> vr <Easosble Iroilt reqeHufi Bf,3Kofi

xuAKocTI{).
3 S.leuenrbl Teopnu florpaHnqHoro cJrofl.

3.1 VpaeHeHun nozpaHuutrozo cron. flonsrue o rofpaHl{rlHoM cJloe. Ypanuenur

"'*\:ffi3:":":X}trffi#, cnoe Ha nnocrcoil nilacmuHe. rlorpanu.rHHfi crofi na

nlocrofi rrJracrlrHe. CouporuBJleHr.re rpeHl,If,. Tonuluua rtorpaHkIrlHoro cJlot.

4 Cncreubl ypaBHennfi JIaM[HapHoro KOHBeKTHBHOTo [epeHoca'

4.1 Vpaeueuun mennono?o nozpaHuHHozo cron. Ypanneuut reIIJIoBoro Irorpa-

HlrqHoro cJlot. AnanorIEs PefiHolrAca.
4.2 Vpaeueuun ceo1oduo-KoH*eKmunHozo nepeHoca. Vpanueuux Eyccl{HecKa

Ans cso6o,qro-*o"BeKTprBHoro renJroo6uena. Kpztepuu uoAo6us Anx cno6oAnofi

KOHBeKIII{U.

4.3 VpaeHeHufl KoHneKmunHozo mennonepeHoca 6 KaHanax. Ypanneuut KoHBeK-

TlrBHOfo TelrJlonepeHoca B KaH€IJIaX.

5 3a.qa.tn KoHBeKTrIBHoro renloo6uena.
5.! Roueercmueuatil mennoo6ueH npu o6mercauuu nnocrcoil ruacmulbl. 3aAaqa o

KoHBeKTI{BHoM rennoO6ueHe npz o6reranul{ nJlocKofi nlacrUHu.

5.2 Ceo6oduo-rcoueeKmuntlbtil merutoo1neu oKotto nepmuKanuuoit nJlacmuHbt.

3a1aqa o cso6oAHo-KoHBeKTr,rBHoM rennoo6vreHe oKoJIo Beprl4Kalrsofi nnacrl4Hbl.

Peureuue llonrrayseua.
5.3 Koneercmueuutil mennoo6aeH npu meqeHuu ucudrcocmu 6 Kpyzttoil mpy6e npu

nocmo.flHuovt menflo6o.I4 nomoKe Ha cmeHKe.3a$a'ra o KoHBeKTI{BHoM rennoo6uene

nprr reqe11ru )Kr44Kocrr{ B fpyrnofi rpy6e npu rrocrotHHoM TeITJIoBoM rloroKe Ha

creHKe. peruegue gap1a'.ru o KoHBeKTI4BHoM reunoo6ueHe rlptl TeqeHI4I'I xI{AKocrH B

rpyrnofi Tpy6e npn nocTorHHoM TenJTOBOM IOTOKe Ha CTeHKe.
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5.4 Tennoo6aeu e rcpyznoil mpy6e npu nocmonuuoil meMnepqmype cmeurcu. 3a-

Aasafperqa - Hyccexrra. PeureHne 3aAaqra fperrla - Hyccentta. Hncna Hyccelrra
B 3aAarre fperqa - Hyccenrta.

5.5 Ter<yt4uil rcoumponb 3HaHui. Teryuufi ronrpoJlb 3HaHufi cry4eHroB rlo pa3-

AeiraM <<Sneuenrbr reoplalr [orpaHr,rrlHoro cJlog>, (CucreMbl ypaBHeHvVI Jrauunap'

Horo KoHBeKTtIBHoro [epeHoca> z <<3aAa.rlt KoHBeKTTIBHoTo renloo6ueua).
6 S.rrenaeHTbl Teopun ryp6yneHTHoro [epeHoca.
6.I Typ6yneHmHbte meqeHufl. flepexo,4 r ryp6yteHrHocrl{. MetoA PefinolrAca.

Ypanuenus PefinonbAca ocpeAHeHHoro ryp6yneHTHoro TeqeHI4t.

6.2 Modena myp6yneHmHocmu lfpaudmaa. fuuoresa EyccnnecKa. Teopnx rIyrLI

cMerneHr.rx flpaugrnx. XaparrepucrlrKr,r ryp6yneHTHoro rtorpaHurlHoro cnos. Xa-
paKrepucrlrKlT ryp6yleurHoro renJlonepeHoca.

6.3 k-e uodenu myp6yneumHocmu. BucoropeftsonrAcoBble k-e uoAenu. Hus-
ropefiuonbAooBble fr-e MoAeru.

7 Srerueurbl Teopu[ Maccoo6uena'
7.I YpaeueHufl. meopuu aaccoo6ueua. OcuoBHbIe noHf,Tllf,. VpaeneHue ALISQy-

surE. YpanneHue gHeprIEI{.

7.2 fiuQQysuounatil nozpauuquait cnoil. Ypanuenux reopuu uorpaHruHoro

cJrof, rrplr HaJrr{q[r{ Maccoo6uena. Maccoor4a.ra. AHarorI,It rrpoueccoB TerrJIo- pI

MaccoIIepeHoca.
8 AnQQpI{fl B Kpl{craJrJrrlqecKl{x rBepAblx reJrax.
8.I 3arcouut duQQysuu s Kpucmarrax. flepnufi u nropofi 3aKoHbI @ura. KosS-

Quqraenr auQQysuz. BuAu anQQysnu. Knnerura rpoqeccoB carrao4uQQysnu Lr

ausQysuu npl{Mecefi n rpucraJlJlax. MoAelr carr,ro4uQtpysull (Dpeurelr.

8.2 VacmHwe peweHufl nmopozo saKoHa @urca, ,{uQ$ysut u3 HerlocrosHHoro

lrcrorrHr{Ka. BsruyxAeHH€ur auQ$ygus. Au0$ysrrs, prs I,IcrotIHLIKa KoHeqHofi ronulu'
nu. .{r,r$ S y 3ufl, H3 rlocrof, HHo ro I{crorIHHKa.

8.3 CmpyrcmypHbte deQercmut u duQ$ysufl emo^4oe. Xapartepll3allus 3aptAoBo-

ro cocroruur geQeKroB u ux B3ar{MoAeircrsuft. O6pa:oeaHue 4eQexroB rlo l[ormu
u ro @peHrelro. MexaHlr3Mbr auQQyszr{ B Kpzcr€lJIJIax. Bra.sHI,Ie xI{MI4aIecKoro I{

Qasonoro cocraBa na auQQplIIo B KpucraJIJIax.

8.a fiuQ$ysufl u KnczuxltMwtecKue peaKr4uu. Teopux a6conrorubx cKopocreft

pearqufi . Knnerura KB€BI{xI{MI{qecKI{x peaxqufr .

8.5 Oco1eHHocmu duQQysuu 6 Kpucmarlnax sneweHmapHbtx norrypoeoduurcoe.

Bn[sHHe gJreKTpoHHo-AbrpoqHoro paBnoBecus. u rIoJIoxeHI{fl ypoBHs @epnau Ha

guQ abysuro rpr{Mecefi n noilyrlpoBoAHuKax.
8.6 fiu$Qysufl u pacmlopx,trvtocmb npuJvreceil e duuapuutx nonryposoduurcoeatx

coeduueuunx. Oco6ennocrn au$Qy:ru.I B rIoJIynpoBoAHI{KoBbIX rI AngneKTpuqecKlrx
oKcvAax. Bnusnue BHyrpeHHvrx14 BHerrrHHX gneKTpnrlecKl{x uorefi na auQQprIIo B

Kpr{cTaJrnax.

8.7 Tercyu4uil. rcoumponb 3HaHud. Teryrqufi roHrpoJlb 3HaHufi crygeHToB rlo pa3-

Aeny <Aer Q $yg us. B KptrcrzulrlrqecKllx rBepAbIX TeJIax>.
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rIH@OPMATII,TOHHO-METOMIIECKA.fl rrACTb

PercoueuAyeMafl JruTeparypa

Ocuoeuqn
1. Eafiron, 8.I4. TeunoSrE3IlKa. T. 2. I B.VI. Eafiron, H.B. llanrlrorenuu,

A.K. @eAoron, A.W. L[Huu. - Muncr: ITITMO nrvr. A.B. Jlnrona
HAFIE, 20T4.

2. JlofiqsHcrcufi, JI.f. MexannKa )Kr{AKocrr{ 14ra3a I ll.f . Jlofiqsscrcufi. -
M.: [poQ a, 2003 .

3. CeAos, Jl.I4. MeroAu noAo6us u pa3MepHocrr4 B MexaHI,Ir<e I Il.Vl. Ce-
AoB. - M.: Hayrca,1972.

4. Kyrarerag:e, C.C. Ocnosn reopuu reuroo6uesa I C.C. KpareJraA3e.

- M.: ArolrusAa\ t979.
5. L{nemon, O.(D. Tenrouaccoo6uen / O.O. TInerros, E.A. fpuropbeB.

- M.: VlsAarerlr',creo MOI4,2005.
6. @eAoros, A.K., @usu.recxoe Marepr4€uroBeAeuue. 9. 1. @rEsura rBep-

Aoro reJra / A.K. @eAoros. - Muncr: Blrrusfiuar rrrKoJra,2010.

,[ononHumerbHafl
7. Ce4oe, JI.V. MexaHrExa curroruHofi cpe4u. T. 1 . I JI.VI. CeAos. - M.:

Hayra, 1970.
8. l[rraxrnur, f. Teopnr rorpaHuqHoro cJror / T.lllnuxrlrHr. - M.:

M"p, L969.
9. ?Ica.reHro, B.il. TeurouepeAaqa / B.II. I,Ica.reHro, B.A. Ocunona,

A.C. Cyrouer. - M.: Sueprur, 1975.

Ilpnnaepnufi nepeueHb Meponpunrufi AJrfl KoHTpoJrfl KarrecrBa ycBoeHrrfl
sHaHHfi no yue6Hofi AucqnrrJrrrHe

1. TecrosHe 3aAaHvfl,rro pa3AeJIaM AuIcIIkInJIHHbI;
2. KoHrporbHbre pa6oru.

rlepe.ren b H c rroJr b3yeM brx cpeAcrB Au a rHocrrrKrr p$yJr braroB
yve6uofi AeflTeJrbHocrrl

P ercoueu. dy eaorc pas d enat dna c o cmazneHufl mecmo 6btx s a dauuil
1. O6qze roJroxeHus.reopvrvrrepeHoca.
2. Cucreua auQQepeHrlr{aJrbHbrx ypaBHeuzft nepeHoca.
3. Srenaenrbr reoplftlr pffiMepnocrl,I.
4. Croucrrre reqeHur.
5. HecroucrbrererreHr,rt.
6. Ypaeueu[s [orpaHr{qHoro cJros.

7. llorpaHraqHufi cnofi Ha rrJrocKofi uracruHe.
8. Ypaeuenrlf, TerrJroBoro nolpaHr,rrrHoro cJror.
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9. YpanueHra.s cno6oAHo-KoHBeKTlIBHoro nepeHoca.

10. YpanHenut KoHBeKTLIBHoTo renJlonepeHoca B KaHaJIax.

11. KoHsexrueHHfi rennoo6ueH npr{ o6reranul{ tIJIocKoft nnactunrr.
12, Cso6oAHo-KoHBeKTusHHfi renroo6ueH oKoJro Beprl{Kuulrsofi rrJlacrl4-

HbI.

13. KoneerrneHrrfi rennoo6naeH npra rerleHrlll )KI{.qKocrI{ n rcpyruofi Tpy6e

lpu nocTorHHoM TenJIoBoM rIoTOKe Ha CTeHKe.

14. Tenroo6rvreH B KpyrJlofi rpy6e rlpkl rlocrosuuofi reMneparype creHKI'I.

15. Typ6ynenrHble reqeHzf,.
16. MoAenu ryp6yleurHocrll.
17. YpaureHl{ll TeopuLI Maccoo6ueua.
18. Ypannenus reopuu rorpaHlrrrHoro cJrofl rrpl{ HEUIuquu Maccoo6uena.
19. flepnufi lt rropofi 3aKoHbI @ura. KoeQrpzqrleHr araQQyruu.
20. Knnerura rpoqeccoB caMoararfQyslEu u au$Sy3trr4 upunaeceft B KptI-

cr€rlrJrax. MoAem carrao4uSQysnz @peHrerx.
21. r{acrlrue perueHut BToporo 3aKoHa @uxa.
22. Xaparrepu3ar\rrfl. 3ap.rrAoBoro cocrorrrur 4eQeKToB u r4x ssaul,IoAefi-

CTBVIId,

23 . MexaHusrrau 4raQQ,y3ukr B Kpr{cr€lJrJrax.

24. Bnusuue xr{MlrqecKoro r{ Sasonoro cocraBa ua au$Sy3llrc B KpI4-

CT€IJIJIAX.

25. Oco6ensocrra ara$Qysru.r B Kpr{craJrnax gneMeHrapHbrx rroJlynpoBoA-
HLIKOB.

26. [uS$ysnr r{ pacrBopr.rMocrb upunaecefi n 6nnapHbrx noJIyrpoBoAHI4-

KOBbIX COEALIHEHLI'X.

27. Oco6ennocrr{ aurpQysurr B noJryrrpoBoAHrrKoBbrx H Ar,roJreKTpuqecKl,tx
oKcr{,44x.

28, Bru.aHr,re BHyrpeHHHx u BHeIuHI/tx gneKTpl4qecKl4x uorefi Ha AI,IOOy-
3r4ro B KpucTaJlnax.

Ilpuuepu mecmoaatx sadauuil
1. a) Kaxoe reqeHr,re H€r3brBaercr cJroucruu? 6) Karoe [oJIe cKopgcrla

ollrcbrBaer rrJrocKoe rer{eHrae llyaaeftng? e) B .reu ornl{rlue rerleHut
Kyema or reqeHur llyaseitrq - Kysrra? r) llpn KaKI4x ycJIoBI4sx B

cJrf{ae reqeHr4r llyasefina - Kyerra cyilIecrBylor pexI,IMbI, B Koro-
pbrx ecrb o6racu Bo3BparHoro ABuxenufl. xuAroctz?

2. a) Karue [poqeccbr H€BbrBarorc.f, rrpoqeccaMl{ KoHBeKTnBHoro rerIJIo-
nepeHoca? 6) Kar<oft yracror .qBr{x(eHrrfl )KuAKocrH Ha3blBaercfi. o6na-
crbro pa3Br/rrofo re.reHr.It? n) 3auuurure cooTHorrreHr{e Ailfl, rrvcila

Hyccenrra B cnfrae KoHBeKTlrBHoro renroo6ueHa npr4 TeqeHkrI4 )IcIA-

Kocrlr n xpyrnofi Tpy6e npu nocrotHHoM TeTIJIoBoM noroKe Ha creHKe.

r) Karax o6racru reMrreparypHoro noJlt Ha3blBaerc.f, o6racrblo pery-
JrfpHofo pexulaa?
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Ifpua,tepw sadaq KoHmponbuoil pa6omot
1. llnocrcas nJIacrI{Ha pa3MepoM 20 x 10 crra o6gynaercf, rroroKoM Bo3Ay-

xa co cKopocrblo I vf c BAoJIb [JIocKocrI{, [epleHAlaKyJltpnofi ee

ArunHofi KpoMKe. Terraueparypa Bo3Ayxa 30 oC,

rreparypa rrJracrlrHbr noAAepxkrBaercs, Ha ypoBHe
B TO BpeMr KaK TeM-

100 'C 3a crrer KoH-

AeHcaqrrr{ rapa, noABoAr{Moro K ee o6paruofi cropoue. PacctlllTarb
Mr4HuM€urrnrrfi pacxoA rrapa, neo6xoAuuufi An{ rrogepxaHl{l AaH-
Hbrx reMneparypHbrx ycJroBnfi . @usu.IecKl4e rlapaMerpbl Bo3Ayxa (uptt

30'C): p-1,165 rr/rta' , c=1,005 x,{N/xr.K, l,:0,0267 Br/u.K,
lr:18,6vrrfla.c. YAe.nrHas rerrJrora KoHAeHcarIr{r{ rrapa

r = 2,256 M[x/rr.
2. B pesepnyape c )Kr{AKrdM Harpr{eM TeMrreparypa rroAAepxorBaercr Ha

ypoBHe 200 "C 3a crrer [JrocKoro Beprr{K€rJrbHoro HarpeBareJrbHoro
oJreMeHra pa3MepoM 20x10 cna, r{Meroulero reMrreparypy 300'C.
Oupe4err,rrb renJroByrc MorrlHocrb, nepeAaBaeMyro Harpr{rc HarpeBa-
TeJrbHbrM gireMeHTorr,r. @usnqecKue napaMerpbr xr{AKoro Harpr{rr (np"
200 "C): p = 903 ru/na' , c =1,325 r,{x/rr.K, }, = 81,6 Br/na.K,

trt - 0,457 ulla . c. TeuneparypHbrfi roeQQrarlrleHr pacluupeHvrfl. laa-

Tpufl, nprl.4aHHoM rlepena.qe reMueparyp 9 =2,77 .10-4 K4 ,

PeroueuAarl[[ rro KoHTporro KaqecrBa ycBoeHufl urauufi
rr lrpoBeAeHlrro aTTecTarluu

[ry reryulero KoHTpoJrr KaqecrBa ycBoeHr,rr snaHui4 rro Arrcqu[Jrr{He pe-
KOMeHAyeTCf, r{CnOJrb3OBaTb TeCTOBbre 3AAAHnfl. nO pa3AeJraM Ar,rcqurrJrr{Hhr
(rcopernuecKue r4 rrpaKrlrvecrue) u ycrHbre onpocbr. KoHrpo.nbHbre Meporpzr-
THr npoBoArrcr B coorBercrBuu c yre6no-MeroAllrlecrofi raprofi AHcIII{nJII{HrI.
B cryrae HerBKLr Ha KoHTpoJrbHoe Meporrpnrrlre rro yBaxr.rreJrsuofi [puarr{He

cTyAeHT BnpaBe rro corJracoBaHr{rc c [penoAaBaTeJIeM BbrIroJrHr4Tb efo B Aorlon-
Hr{TeJrbHoe BpeMrr. [w, cryAeHToB, noJrfrr{Brrrux HeyAoBJrerBopr4TeJrbHbre

orleHKri 3a KoHTpoJrbHbIe Meponpfirrut, nu6o He f,Br{Brur{xcs no HeyBa)K}rreJrb-

noft npuulrHe, rro cornacoBaHlrro c [perroAaBareJreM u c pa3perrreHl,rf, 3aBeAyro-

rrlero raQegpofi Mepo[puflTve Moxer 6urr rpoBeAeHo rroBTopHo.

Tecrraponanr4e rrpoBoAr4rbcf, B rrr4cbMeHHofi Soprrae. KaNAufi rar nncbMeH-
Hbrx recroB BKrroqaer B ce6s,4o 5 reoperr{qecKux Bonpocon n (znu) I upaxrn-
qecKoe 3aAaHr4e B orKpbrrofi Soprrae. Ha BbrnoJrHeHve recra orBoAnrcs l0 -
90 unn. flo comacoBaHr,rro c [perroAaBareJreM npr,r [oAroroBKe orBera pa3pe-

rrraercr r{cnonb3oBarb KoHcneKT nerqufi r{ K€rJrbKyJr.flTopbr Arr pacqeroB. Oqen-
Ka KalKAoro r{3 TecroB npoBoAr{Tcr no Aecsrudannrsofi ruKarre.

Oqenra reryruefi ycneBaeMocrr{ paccqr.rrbrBaerc.f, KaK cpeAHee orIeHoK 3a

Ka)KAOe I43 rII{CbMeHHbrX TeCTr{pOBAHVLT.
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Teryr11ax arrecrarluf, no yue6noft AucquruIrrHe rlpoBoAnrcfl. n $oprrae sr-
3aMeHa.

Srsa1{euaruoHu€rtr oueHKa u orIeHKa reryuefi yc[eBaeMocrrl cJryxar AJI{

orrpeAeJrenlu pefirunronofi orIeHKr{ rro AHcqUITIII{He, Koropat paccql'ITbrBaercs

KaK cpeAHeB3BerneHHEUr orIeHKa rcryqeft yc[eBaeMocrl,I I{ oK3€ll\,IeHaqnonnofi

orIeHKu. Perouen{yeMbre BecoBbre ros$OraqueuTbl AJII oIIeHKI,I TeKyrqefi ycue-

BaeMocrlr - 0,4; AJIf, oK3aMeHaqnoHHoft oqeHru - 0,6.
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rrp OTOK O JI C OIJIAC OBA :gtvrfl ,ytIE EH Ofr np OTPAMMrI y B O

Ha:saHue AucqI{ruI}IHbI, c
roropofi rpe6yercr co-
DIACOBAHI,IC

Hagnanne raQegprr flpe,uroxennr o6 ur-
MeHeHprflx B coAepxa-
nr.ru yve6noft npo-
rpaMMbr yqpexAeHut
Bbrcrtrero o6pa:onarurr
no yreOnofi AI,IcqruI-
JI}IHE

Peureuue, npl{Htroe Ka-

rpegpofi, paspa6orarrueft
yre6nyro nporparurray (c
yKa3aHLreM AaTLI I{ HOMe-

pa npororora)

Ourosrr rerJro(bI,I3I,I-

KI.I

KaQeapa oueproQu-
3I,IKI.I

Ocrasurr coAep-
xaHr{e yre6noft
ALrCqUrUrr4HH 6eS

LI3MeHeHI'It

17.05.2016
Ns7
PerouenroBago K

YTBEDX]IEHI{IO

Ougr.rra rBepAoro
TEJIA

Ka$eapa eneproi[n-
3I{KI,I

Ocrasam coAep-
xaHr.re yre6nofi
Ar{crlrdrrnr4uu 6eg

I,I3MEHEHVg

17.05.2016
Ns7
PerouenAoBano K

VTBEDX.NEHI{IO

Or,r gnro-xr,r :lrrtrfl . Id,a-

HOCI{CTEM

Ka(fe4pa enepro([u-
3I{KN

Ocranr,rru coAep-
xarrue yre6noft
Alrcqlr[Jrr.rHu 6eg
I,I3MEHEHrI'

t7.05.20t6
Nb7
Peroues.uoBago K

YTBEP)K,IIEHI,Irc

Teuro- r{ Maccoo6-
MeH B HarrocTpyKTy-
pr,rpoBaHHbD( MIIoro-
dagurx cpe.rlax.

Ka$eapa enepro(fr-
3I,IKI{

Ocra.Bnrr coAep-
xaHr{e yre6uofi

F

AI,ICqUIIJII,IHbI OE3

I,I3MEHEHT4'
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AOIIOJIHEHIIT lI II3MEHEHIIfl K ytIEEHOfr IPOIPAMME yBO
Ha I v're6Hrrfi roA

Ns

nJn
Aonomrenr,rs I{ TBMeHeHLIt OcHosaHr4e

Y.re6Has rrp orp aMMa rrepecMorpeHa r4 oAo6pe Ha Ha 3ac eAaHI{l4 KaQ eApbl

(nporoxor Ne _ or _ 20_r.)

3ane4yrorqufi raQe4pofi eHeproQu:nru
r.Q.-l,r.H.

YTBEPXAAIO
,{eraH Susu.recroro QaryJlbrera
A.Q.-u.n., upoQeccop

M.C. TusaHos

B.M. Antruur


