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Yqe6nas rpolpaMMa cocraBJreHa Ha ocHoBe o6pa.:onareJlbHoro craHAapra OCBO 1-31 04

05-2014 u yve6Horo nJraHa yqpelxAeHr4{ Bbrcruero o6pasoBalr'us. <Me>rc4yuapoAnrrfi

rocyAapcrneunrrft gKorornqecxufi yHr.rBepcurer I4M. A.[. Caxaposa)t ro crelll4iulbHocrl4

1-31 04 05 <uelraql,IHcKat Qusuxa> 107-18 /yu.

COCTABIzITEJIb:

H. A. Cagacresro, AorIeHT rcaQe4pu $rasrar<ra u srtcruefi MareMarl.tlfl4 yqpex(AeHufl

o6paronauur <Mex4yHapo4nufi rocyAapcrseHHrrfi SKoJlorl4rrecrufi LIHcrI4ryr

nrra. A.,{. Caxapona) Efy, KaHALIAaT Sra:uro-uareMarl4qecKl4x HayK.

PEKOMEHAOBAHA K YTBEPXIEHZIO :

KaSeapofi Susrarcu u nrrcruefi MareMarrrKz yqpex(Aeuur o6pasoBaHI4JI <MeN4yuapo4urtfi

rocyAapcrseHHHfi 3Kororl4qecxufi uscrl4Tyr I4M. A.!. Caxaposa) EI'y
(nporoxon J',lb 9 or 0a.0a.2020);

Hayuuo-r,reroAr.rqecKl4M coBeroM yqpelrAeHut o6pa:onaHIar <Mex4yHapo4urtfi

rocyAap creeHu_rrft 3KoJrorurrlecrufi I4HcrI4Tyr uu. A. .{. C axap oea> Ef y
(npororor J\'e 9 or&fu_(. fa&) .
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IIO.'ICHI,ITE JTbHAfl 3AfIPI CKA

(TepMoAuHaMr4Ka v crarr4crl4qecKaq $usuxa>, sB[rs.fl.eb qacrblo Kypca

reoperzvecrofi Su:uru, TecHo cBr3aHa c ocraJrbHbrMrr ee pa3AenaMH. Y.re6Has

Ar4currrrJrr4Ha <TepvroguHaMraKa v crarr{crr4qecKarr Susurca> npeArroJralae'r

[peABaprareJrbHoe r.r3yqeHr4e Auclrr4rrJrr4H <Mareuaru.{ecxuft aHaJrr{3)), <Teopur

Bepof,Tnoorefi u MareMarrrr{ecKar crarr4crl4Ka>>, <<MexaHr4Ka))o <Morexyrflpnafl Su:uxa>,
<<Ouguxa aroMa vr aroMuhrx .sBreurdi.i), <Teoperr4qecKar MexaHr4Ka)), <KeaHToBat

MCXAHLIKA).

{enr yve6Hofi Ar,rcrlr4rJrr4nrr $opnuapoBaHr4e ycrofiuranbrx reoperr4qecKr4x suauufi,

ocnoeaHHrix Ha coBpeMeHHoM [peAcraBJrenurvr o6 ocHosHbrx MeroAax crarr,rcrr4rrecKoro r4

TepMoAr4HaMr4rrecKoro onucaurrr cnoficrB paBHoBecHhrx v HepaBHoBecHhrx

MaKpocKorrlrqgcKr4x cr4creM, cocrorrrlr4x Lr3 Oolrruoro qvreila qacruu kr yMeHue

IIpI4MeH.flTb WX [ils. pe[reHr4r npaKTr4rrecKr4x 3aAaq.

Ile'rrr y're6nofi AI'IcqrInJIHHbI :

o 3Harb ocHoBbr KJraccuqecroft crarucruqecr<ofi rpusuxu paBHoBecHbrx crrcreM;

. BJraAerb repMoAr{HaMlrqecKr4M ($enoueuororuvecrrav) onr4caHr4eM

paBHoBecHoIo cocToqHr4r MaKpocKorrr{qecKr{x cr4cTeM v rGa3r4cTaTr4qecKnx

rpoqeccoB;

o 3Harb csoficrsa ueo6parulrux trpoqecooB npu6lvxeuua K

TepMoAuHaMr4r{ecKoMy paBHoBecr{ro ;

o 3Harb ycJroBr4s paBHoBeor4r u ycroftvr,rBocrr{ TepMoAr4HaMr4qecKux cr4creM;

o 3Harb xapaKTepr4crr{Kr4 SnyKryaqufi n panuoBecHbrx crrareMax;

o ocBoI4Tb ocHoBbI Knaurosofi crarl4crl{Kl4.

llpn ocBoeHr4rr yue6Hofi ArzcqurrJrr4Hbr o6yuarorqufics AoJrlKeH oBJra,qerb

cJIeAyroqI4Mt4 I(oMrereHr\vrflMvr (CK-3): 6rrrn cnoco6suu ricrroJrb3oBarb

c[eqLIiLJII{3rrpoBaHHbIe 3naHrrfl,, 3Harb pa3AeJrbr reoperr4qecxofi SusvKkr 4rrfl peureHr4t

npoQeccraoHaJrbHrrx 3aAarr.

B pesyrurare r43yrreuzx yue6nofi AucqunJrrzHbr cryAeHT AoJDKeH

sHamb:

- ocHoBbI r4cropwpasBtrrus. Sraazrra Mr{Kpo.rrBJroavfit (sxcnepuueHTa 14 reopnu);

- ocHoBHbIe 3aKoHbr ur MeToAbI TepMoArrHaMVKu;

- ocHoBHbre rlpr4Hrlr{rrbr crarr4cruqecroil M exaH 14 Kt r ;

- Mr4KpOKaHOHr4 qeoKr4e 14 KaHOHV qecKr4e paofipeAeJr eHr,rq ;

yMemb:

- o6ocnoeblBarb 3aKoHbr repMoAr4HaMr4Kr4 MeroAaMr4 crarr4crr4rrecroft $raeraxra;

- p e[raTb rlp aKTraqecKr4 B aiKHbr e 3 aAaqr4 Tep M oAr{H aMr{Kr4 ;

enademo:

- TepMr4H ol oru efi Tep M oAr4HaM 14 Krr u cr a'rvcrnqe crofi $uzuxu1'

- MareMaTI4rIecKI4MI4 MeTOAaMI,I perXeHl4t 3aAaq repMoArrHaMI4Kr4 14 CTaTI4CTU.TeCKOft

Susuru.
V.re6H aq np o rp aMM a <Teplr o4I4 HaM r4Ka Lr crarr4crr4qecKar Sra: ura> p accqr,rraHa Ha

190 yue6nbrx rracoB, r43 Hr4x 110 ayauropubrx yue6unx vacoB:

60 .r. - JreKIIr4r4, 50 .r. - [paKTr4rreoKl{e 3aHtr[rt.
Ooprrla rexyulefi arrecTar{ur4 - oK3aMen s VI ceMecrpe.

Oopua [oryqeHIar Bbrclrefo o6pasoe aHvfl - oqHar.

Ifenuo KoHTpoJIt caMocrosremsofi pa6o'ru cryAeHToB npeAycMorpeHa
KoHTporbHaq pa6ora. Texyurafi KoHTponb ocyurecrBJrrercr rrpr4 npoBeAeH14r.r

npaKTr4qecrux pa6or.
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C OAEPXAHIIE YTIEEHOTO MATEPI,IAJIA

1. BeeAeHlre. OcHoeHbIe rr pu Hrlrrrrbr crarrrcrr{.recno fi Qrr3r.r Krr

flpeAnler u MeroAhI crarucrl4r{ecrofi Sr,rsrar<ra. OcHosHlre rroHrrt4fl crarr4crr4Lrecrcoi.r

SrEsrarra. Oa":osoe npocrpaHcreo. floHsrr4e aHcaMbns. Crarlrcrr4rrecKoe pasrpeAeJreHne.

Crarucru.recKat He3aBl4crrMocrb. Teoperua Jluynartrtr. Ponl SHeprr4[r. C'rarucruqecKat
MarpI4Ua. CraructnqecKoe pac[peAeJreHr,re B xsauresofi crarrirrcrr,rxe. 3urponus. 3aron
B O3p aoTaHr4_rr 3 HTp Orlrrr4.

2. . OcHosH ble rIoH flTrrfl I{ ucxogu bre rroJrolr(eHrrr repMoAr{ HaMrrKr.r

Tepuo4r.rHaMlrKa. flpeAnrer repMoAr4HaMraKr4. Teplro4raHaMr4Ka v crarr4crr4Ka.
Teplto4IauaMl4qecKl4e cl4creMbl, napaMerpbl I{ paBHoBecr,re. fouorennbre Lr rerepereuHbre

$a:rr I4 KoMrIoHeHTbI. lloHsuar (TeJro)) u <Sasa> B TepMoAr{HaMrdKe. PaeHonecHbre vr

HepaBHoBecHbIe [poqeccbl. OcHosHrre pe3yJrbrarbr repMoAr4HaMr4rrecKoro noAXoAa.

3. TeprvroquHaMuqecKr.re BeJrr{rrurrbr

Teuneparypa. Maxpocronr4rrecKoe ABr4)r(eHr4e. Alualaruqecrcnfi rrpoqecc.

fianneuue. Pa6ora rI KoJII4r{ecrBo rer]Jra. Tenrosar Syurqr,rq. Ceo6oAHar 3Heprurfl vl

TepMoAr,rHaMpr.{ecxr4ft rroreHrlr4aJr. CoorHoureuuq Mexry [por43BoAHbrMr,r

TepMoAI,IHaMI4qecKI,IX BeJII,IqI4H. Tepuo4rauaMzqecKar rrrKaJra reMneparyp. llpoqecc
lNoynr-ToMcoHa. MaKcun4amna-r pa6ora. Marcuualruas pa6ota, rpor43BoAvMat
TeJroM, HaxoArtrluMc.f, Bo sHeruuefi cpeAe.

4. OcHoeHrIe 3aKoHbI LI ypaBHeHr{fl TepMoAlrHaMlrKrr. [epnoe HaqaJro
TepMoArrHaMr{Krr

Ypanuenrae ilepBoro Haqura repMoAnuaMr4Kr4. Tenroeuxocrz v rerrJrorbr
I43orepMI4rlecKoro IBMeHeHI{r BHoITIHI4x rrapaMerpoB. OcHoeHHe repMoAI4HaMr4qecKI4e

[poqecabr kr Lrx y paBHeHrr.f, .

5. Bropoe HarraJro repMoAr{HaMr.tKr{

O6uas xapaKTepacrl4l(a v I4cxoAHar $opvrynupoaxa BToporo Haqa,qa

TepMoALrHaMr4Kr4. O6paruvrcre u Heo6paruuue [poqeccu. flpraHqran alualarnoir
HOAOOTI/DKI4MOOTI4 14 BTopoe Haqa[o AJIfl paBHoBeCHbIX npoqeccoB. SurpOnnr 14

TepMoAI4HaMI4qecKaq reMneparypa. OcHoeuoe ypaBHeHr,re repMoAr4HaMr4Kr4 Lilfl
paBHoBecHbIX lrpoUeccoB. Cessr Mexqy repMr4trecKr{Mrr u Karopr4rrecKr4Mr4 ypaBHeHurMlr
cocrotHl4{. Brrqvclenue oHTponuu. flapagorc fra66ca. Bropoe Harrilro repMoALrHaMr4Kr4

!.I7fr HepaBHoBeQHbIX npoqeccoB. Ocuosuoe ypaBHeHr4e r4 ocHoBHoe HepaBeHcrBo
TOpMOAI4HaMI4KI4. UIaxl Kapno u reopeMbr Kapno. Cavronporasnomuslfi nepexoA
TenJIorbI' llpe4enu [pI,IMeHI4Mocrrr BToporo HaqaJra repMoAr,rHaMr4Kr4. Hanpaeleuue
BpeMeHr4.

6. Tperre HarraJro repMoArrHaMnKrr

Teopeua Hepucra. OopuynzpoBKa rperbero Harriua repMoAprHaMr4Kt4. Hexoropr,re
cJreAcTBr4r Tp eTb e f o Harrtlfl a Tep M oAr4H AM]aKVT.

7, KaHoHu.recKoe pacflpeAeJreHrre fra6bca
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3aeuczl4ocrb repMoAI4HaMI4qecK[rx BeJrr{qLrH or qr4cJra qacrr4u. PasHoeecue re,'ra Bo

BHeruHeM rrore. KanoHraqecKoe paclpeAeJreHr4e lu66ca. Pacnpegenesue MaxcBeJrJra.

PacnpegeneHr4e Bepo.sruocrefi Anr ocur{nnrropa. Ceo6oaHar ?Heprnr B pacnpeAeJlenuH

fu66ca. BrteoA Tep\,roAr,rHaMr4qecKux cooruoueuufi vB pacnpele,reuur I-n66ca.

Pacnpe4enesue fu66ca c nepeMeHHbrM qucJroM qacrr4u.

8. I4Aea.ur,Hrrfi rag

Pacnpe4ereuue EorbuMaHa B rGaHToBoM cryqae. PacnpeAeJreHr4e Eoruuuana n

Kraccr4qecrcofi crarucruKe. Cso6olHar gHeprr4r r{ ypaBHeHr4e cocro{laufl vr1eaJrbHofo

fa3a. IzlAqamnrtfi ra3 c nocrorHHofi 'renroeurocrrro. 3ar<ou paBHopacnpeAeJreHrrr.

OAuoarousuft uAeamurtfi ra3, BJrrrqHrre oJreKTpoHHoro MoMeHTa. {eyxarouHrrfi ras.

Bpaqeuue MoneKyn. Kone6anzr aroMoB.

9. PacupegereHuq (Depuu lr Fose

llpranqran roxAecrBeHHocrr4 oAr4HaKoBbrx qacrr4rr. Pacnpe4ereuue @epnau.

Pacnpe4erreHrae Eose. Oepuu- u Fose-ra3br gJreMeHTapHbrx qacrr4u. Bupoxlesssrfi
oner(TpoHHrrfi ras. Bupo>r<geusrril Eo:e-ras. ItosAeucaqus Eose-3ftHrureiiua. 14r,ryveHne

a6coruoruo uepnoro rena.

10. Teepabre reJra

Hoptrramuste rore6auu.s oAHoMepHbrx uenoqeK aroMoB. Kore6auus
Kpl4craJlJll4.recxoft peuerru. ,{ucuepcuoHHog ypaBHeHr{e. TrepArre reira rrpt4 Hr43Kr,rx

TeM[eparypax. Tndp4rre reJla rrpr4 BbrcoKr4x reMneparypax. IzlH'repnorrrlr4oHHafl

$opuyna [e6a* OoHossr.

1 1. HeuleaJr[,Hbre fa3br

Orxrosenue ra3oB or r4AeanbHocrr4. Pasroxeuue rro crelreHrM lrJrorHocrr4.

Ooprrayna Ban-4ep-BaaJlbca. Teplao4rauaMrrqecKr,re BeJrrrrrr4Hbr KJraccr4r{ecrofi rrJra3Mbr.

12. Teopun S.uyrcryaqufi

Pacnpe4ereuue faycca. @nyr<ry a\r4vr ocHoBHbrx repMoAr4HaMr4r{ecKr4x BeJr Hr{r4H.

@nyr<ryaqvrv B vreurbHoM ra^:e. OopMyJra flyaccoHa. O6o6ureHHa.fl Bocrrpr4r,rMquBocrb.

flucnepclroHHble coorHolrleurar Kpalrepca-KpoHr4ra. Onyxryaur4oHHo-Arrccr4[aur4oHHat

TeopeMa.

13. @asoebre repexoAbr

Vcronz.f, paBuoBeol4q $as. Oopvyna Itnafinepoua-Klaysuyca. Kpuruuecrar
ToqKa. llpaeuno Marcnerna. 3axos coorBercrBeHHbrx cocro.f,Hr4fi. @asoeHe nepexoAbr

BToporo po,qa. llapalrerp rop-flAKa. CKa.{oK 'renroenrocrr{ rrpr4 Sasonux repexoAax
Bropofo poAa.
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YTIEEHO-METOAPIIIECKAq KAPTA YtIEEHOfr
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I
Bse.qeHze. OcHosHHe rrplrHrlr4nhr

craTr4crr4r{ecKofi Qusurv 6 8

2
OcuosHrre rroHrrr4r u r{cxonHbre

IroJI OII(eHlIt Tep M OAI4H aMr4Kr4
2

a
J Tepuo.qvr saMr{qecKr4e BeJrr{qr4Hbr 6 8

4

OcnoeHue 3aKoHbr v yp aBHonLTA

TepM oArrH alr.Lrlr:z. llep n o e Harrar o

TopMoAr4HaMr4Krr

4

5 Bropoe HarraJro repM oAt4 H aMvrKkr 4

6 Tperre Harraro repMoAr4HaMr4Krr 2

7 KaHonz.recKoe paclpeAeJreHr4e f ra66ca 8

8 Irl.uea,rr,Hrrfi ras 6 16

9 PacnpegereHrar @epnau u Bose 6

10 TnepArre re.ua 4

t1 HeuleamHsre ra3br 4

T2 Teoprax Qryx:ryaqufi 4 T4

13 @a3oerIe rrepexolbr 4

T4
Kourporsnafl pa1ora

4

BCETO 60 50
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pIHOOPMAIIUOHHO-METOAI,ITIECKAfl TIACTb

IlsuonaqrloHHble noAxoAbr H MeroAbr B [penoAaBaHuH yve6noft AucuunJtuHbl
flptE opraua3aul4[I o6pa":onarenbHofo npoqecca ucfloJrb3ye'rcs ,uemod avo,,ru3a

Ko H Rp emH brx c umy u qu il (xe ilc-u e m o 0 ), xorop ufi np eAnoJr araer.'

- npuo6pereHlre cryAeHToM snatrufr. ra yueuuft nJrr peureHr,rs npaKTr4qecKr{x 3a.[aq;

- aHiuII43 ckrryarryrv, I4cnoJrb3yr npo$eccr4oHaJrbHbre 3uaHr4r, co6croessrrfi oilr,rr,

AOrroJrHr4TeJrb Hy[o Jrr,rTep aTypy r4 r{Hbr e r4cToqHr4Kr4.

fux opraun3a\uu caMocro{remuoii pa6oru cryAeuroB ilo Kypcy ueo6xoAuuo
pIc[oJIb3oBaTb coBpeMeHHbIe TexHoJrorr4r4: pa3MecTr4Tb B oeTeBoM AocTyne KoMrrJreKc

y.re6nrrx, n yue6uo-Mero.qnqecKr4x Marepr4aJroB (nporparurvra, MeroAr4rrecKve yKa3aHr4r K

lpaKTl4qecKrrM 3aH{TIrrM, crrr4coK peKoMeHAyeuofi Jrr4Teparyprr u uuSopMarlr{oHHbrx
pecypcoB, 3a4anvrfr, B TecroBofi Sopue AJrr caMoKoHTpor-s tr Ap.).

SSSerrznHocrb caMocrotrerusofi pa6orur cryAeHToB ue,.recoo6pa3 Ho rrpo Bepqrb

B xoAe reKylllero v l4ToroBoro KoHTpoJrr sHaHHfi n Qopve yorHoro onpoca,

KoJrJroKBr4yMoB, r(ouTpoJrbubrx pa6or no reMaM vpa3reilaM Kypea (uroayns).

flepeueHr rgM [paKTr4r{ecrfl4x satsrvria,

I . BseAeHue. OcnoeHrre nprrHrlr,rlbr crarr4crra.recKofi Sra:urra
2. TeprrograHaMr4qecKr,re BeJrr4r{r4Hbr

3. IrlAeamsnfi ras

4. Teoprza SnyKryarlufi

llpuuepHrrft uepeueub reM yrpaBJrreMoft cauocroqremHofi pa6oru

1. llpe4enu [pvMenr4Mocrr,r BToporo Harra[a repMoAr4HaMr4Kr4.

2. IrlslyueHrae a6comorHo qepHore reJra.

3. Csoftcrea cuJrbHo pa3pexeHHbrx ra3oB.

llepeveur I4cnoJIb3yeMbIX cpeAcrB AuarHocrprKv pe3ynbraroB yue6uoft

AE'TEJIbHOCTI4

J\b n/u llepeueur

I KourponsHsre pa6orrr

2 CalrocroxreJrbHbre pa6orrr

a
J Itorrrtoxs nyMbr no np o fi 4euuoMy reop err4qecKoMy M arep r4aJry

4 Vcrnrrfi orpoc B xoAe [paKTr4qecrux garurufi

5 llponepna KoHcneKTon lercqufi cryAeHToB

Peroueu4yeMbre reM6r KoJrJroKBr4yMoB

1. OcuoeHue rroJro)KeHr4.s repMoAr4uaMr4Kr4.

2. KauoHz.{ecKoe pacnpeAeJreHr4e fu66ca.
3. Pacnpe4eleuue (Depvz u Bo:e.
4. Teoprza Snyrryaqufi.
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3. [aficoH, (D. CrarucrlarlecKa{ reopr4.f, gHeprerrrqecKrax yponnefi cJroxrrbrx
cr{creM I Q. fiafrcoH. - M.: I4s.q-eo rrHocrp. JrHr., 1963.
4. Ealecry, P. PaeHonecHas vr HepaBHoBecHa{ crarvrcrvrqecKar MexaHr4Ka.

B 2 r. / P. FanecKy. - M: Mup, 1978.
5. TlTznlunr, f. Crarzcrl4rlecKar Susrara B rrpr4Mep ax lf . [iranrranr. - M: M"p,
1978.
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ilporoxoJr corJlacoBaHufl y.re6Hofi rlporpaMMbl

Harnanue

Ar{cq[IrJrr{Hbr, c

roropoft rpedyercn
COTJIACOBAHI,IE

HageaHue

r<aSegprr

Ilpeg.noxenun o6

U3MEHEHINflX B

coAepxaHulr yve6Hoft

rrpofpaMMbr

yqpelKAeHufl BbrclllerQ

obparonanr{fl no
yqe6Hofi ArrcllfinJrlrHe

PeueRue, nprrHflToe
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