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IIOfl CHIITEJIbHAfl 3AIII4CKA

flporpal,rrua yue6Hoft AucqurrJrr4Hbl " BseAeul4e B crleqv?dfi43arlvro " pa:pa-

6orana Anf, cllequ€ulbHocru I-31 04 01 @usura (1-31 04 01-04 ynpaBreHqe-

*W'il:;;if 
?irr*uHbt._-sopurapoBa*kreycryAeHroenposeccuoHnirb-

nrrx 6a:oBbrx 3HaHuit s o6lacrsx iprEsurra rBepAoro reJla n reuloQn3krKkr Alrfl,

yc[errrgoro ocBoegr4rr nporpaMMbr noAroroBKl{ no cueIIIaEuIlIgaWu <<Paqllo-

H€rJrbHar oHeprer[ra>. OcnoBHbre sadarau yve6uoil duc4unnuHbt - nupa6orra

yMeHlrf caMocrof,TeJrbHo npuo6perarb kr pacrnl4ptrb 3HaHus e o6nacru Susurz
rBepAoro reJra ra reuroQvr3vrKu AJUr nocne4yroulefi pa6orsl e cQepe MeHeAX-

MeHTa HoBbIX Mareprl€uloB I{ TexHonorrafi.

flporparr,rMa Kypca cocToI{T I{3 AByx TeMaTllqecKux p€BAeJIoB: <<OcHonrt

Qraszrn rBepAoro reJID) n <<Ocnosu tenloSl{3LIKLI).

SSSenrLrBHoe r{crroJrb3oBaHr{e HoBbIX Marepu€uoB LI TexHoJIor}Ifi n ux rlpo-

lr3BoAcrBe, 11ourcK orrrrrM€LlrbHblx nyrefi u cQep I4x rIpI4MeHeHI'If, rpe6yer Bblco-

Koro ypoBHf, rroAroroBKkr clerlrraJlucroB. Iloerovry I{3f{eHue ocHoB Qusuru
rBepAoro reJra u reuloQvsvrKpr Heo6xoAuMo Arlx ycreruHofi npoQeccuoHaJlb-

noft AesreJrbHocrr4 clequ€urr4cra, rlMeloqero rnaluQuraqurc <<@uslaK. MeneA-

)Kep) u pa6oraroqero e cQepe MeHeAxMeHTa BbIcoKIaX rexsolonEfi.
Pa:Ael <<Ocnosbr Qnsurz rBepAoro reJla) BKlloqaer paccMorpeHl'Ie aroM-

Ho-Kpr{CTnJrJruqecKoro crpoeH}rrr rBepAbrx reJr, AI{HaMVKLI KpLICTZITIJII{qeCXOfi

perrreTKu, sHepreTr4qecKoro c[eKTpa u AII,HaMkIKI{ SJIeKTpOHOB B KpUCT€IJIJIaX B

paMKax gonnofi Teopuu rBepAbrx reJr, ocHon Qusuru rIoJIyrIpoBoAHI4KoB, Ten-

noquouuecKrfx Lr gJreKTprarrecKr{x ceofi crs Kp}Icr€urJII{qecKI{x rBepAbIX ren. Oc-

HoBH€ur sa1aqa pa3AeJra Aarb IrpeAcraBneHl4e cryAeHTaM o6 aroMHo-

Kpr,rcr€rJlJrr4qecKoM crpoeHr{r{ r{ gJleKTpouHoft crpyKType rBepAbIX T€JI, a raKxe o

B3auMocBs3r,r crpyKTypHbrx, gireKTpl{qecKkIx, rentoQurl4rrecKl4x I'I Apyrl{x xa-

paKTepI{cTI{K TBepAbIX KpI{CT€tlrpIqecKI{x MarepHaJIoB.

PagAer <<Ocnosbr renno$uslrKlr) BKrloqaer paccMorpeHl4e coBpeMeHHbIx

rrpeAcraBneuufi o npoqeccax re[Jro- H Maccoo6ueua, cnoao6ax ux AI4arHocrI4-

Kvr u Bo3MoxHocrrx npr{MeHeHus. 3aAa.{a AaHHoro pa3Aena cocro}IT B -ToM'

.rro6u o3HaKoMr{Tb cryAeHToB c ocHoBaMrI npoqeccoB rlepeHoca; cnoco6crso-

narr $opMlrpoBaHrlro rrpeAcrasneHufi o B3aI{MocBt3}I renenllft uepeHoca rerrJla

r{ BerrlecrBa, MeroAax r{ccJreAoBaHl,Itr napaMerpoB TerrJIo- I{ Maccoo6ueua; Hay-

rlrrrb cryAeHTa BrrAerb o6lactn npLIMeHeHI{f, AaHHrIX MeroAoB' rrouHMarb Bo3-

MOXHOCTI{ uCnOJIb3oBaHI4rI pa3IurIHbIX AaFII/IKOB IIpI4 peIIIeH}II{ KOHKpeTHbx

renroQusuqecKllx 3aAaq.

,{l,rcqunnlrHa orHocvrrcs. K rIuTKJry AIrcIIunnuH crleqnaJlu3alllztu. Mamepuan

ducqunnuHbt octtonaH Ha 3HaHlrrx u npeAcraBJleHl{tx, 3€trIoxeHHbIX Bo BpeMt

v3;''qreH1rfl, AI{cqpInJII,In <<MoleKyJltpHas $u:ura>, <3lerrpuqecTBo I{ MarHe-

Tkt3M), <Ourura>>, <Ou3ura aroMa 14 aroMHblx tBJIeHI{fi>>. On f,BJlgercfl 6asonHN'I

AJrt nocne.qyroulero u3yqeHvrfl, AvrcIrr4rIJII4H <<Ocnoebl TeuJro- LI Maccoo6uega>> z
<<Paquoua-ubHas, gHeprerr4ra>>, la6oparopufi cnelll4€urLl3arJvru <OcHoebI TerIJIo-
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Qusnvecxrx r,r3Mepesufi> u <<fiuaruocrr{Ka Marepl{€uloB gHeprerl4Ku)), a raKxe
rrocJreAyroqux KypcoB rlo nrr6opy Anfl AByxJIerHefi Marllcrparypbl.

B pesynamame u3ytteHu.fl duc4unnuuat cmydeum doncrceu:

3HAmb:

- ocHoBHbre rrpeAcTaBJIeHI{f, o cTpoeHLII4 KpI{CTaJInOB;

- ocHoBHbre Mo,{enz Qnsuru rBepAoro reJla;

- ocHoBHbre npeAcraBneHr{r o ArzHaMr4Ke KplacraJlJlIaqecrofi pe[rerKl{ u
3JI€KTpOHOB B KpIrtCT€uIJIaX;

- oco6enHocrr.r ocHoBHbx ftuauuecxux cnoficrB KpLIcr€UIJII{qecKI{x rBep-

Abrx TeJr;

-.irunefinbre 3aKoHbI [epeHoca rerrJla, Maccbl, rIMrIyJIbca I,I onl{cblBarorryIe I{x

anipQepeHrlr{€IJlbHble ypaBHeHlrt ;

- TeopeTr{qecKue ocHoBbr r{ ilpaKTr4qecKyro peaJI}BaIII4rc MeToAoB I{3Mepe-

Hlrs reMrreparypbr, roslptpuqueHroB rerrJrorpoBoAHocru, reMfleparyponpoBoA-
HOCTLT, TenJTOeMKOCTTI ;

yMemb:

- [porHo3r{poBarb u o1rscusrb ocHoBuue cnoficrBa Marepl{€uloB, IacxoA.fl

r{3 AaHHbrx o6 ux xr4Mr4qecKoM cocraBe r4 aroMHo-Kpr4cr€urJrkrrrecKoM crpoeHuu;

- o6sscssrb rrpr{Hrlnn AeficrBr{s gKcrrepr{MeHT€LJrbHbrx ycraHoBoK r.r Aarqa-
KoB, r{c[onb3yeMbre B rrp aKTr{xe reuro Qlr3rlqecKr4x 14 ccJr eA onanuft;

- o6rscnsrb rerrJro SusIEue crcue csofi crBa Marepl{ €IJIoB ;

- pe[raTb cTarlr{oHapHbre r{ HecTarlr4oHapHbre 3a4aqv TerrJrolpoBo,{HocTll;
enademu:

6asosrrr\ara reoperuqecKr{Mr{ MoAeJrsMI4, onncbIBaIouII{MI{ Qzruuecrue
csoficrsa Kpucr€rirJrr{rrecKnx TBepAbrx ren;

- ocHoBHbrMr{ MeroAaMpr }rccJreAoB alvrfl reuro Qusr4 qecKr,rx [poqeccoB.
Ocnoenue ArrcrlranJrrrHbr HanpaBneHo Ha Qoprvrr.rpoBaHue cJreAyroqr4x KoM-

nereHrlr{r{:
Tpe6onaH rrfl K a KaAeMrrrrecn[M KoMrrereH qlrfl M crreq[aJrr{cra
Cnequarucr AonxeH:

1. Yrvrerr npuMeHrru 6asonrre HafrHo-Teoperr{qecKLle 3HaHr{r AJrr peilreHu.a

TeOpeTI4qeCKI{X U npaKTIftqeCKI,tX 3aAarl.

2. Bna4erb cl{creMHbrM u apaBHureJrbHbrM aHaJrr.r3oM.

3. Bna.qerb HccJIeAoBareJrbcKr{MI,r HaBbrKaMrd.

4. Yrraers pa6oram caMocrorrenbuo.
5. Brnr cnoco6nuM rropoxAarb HoBbre uAeu (o6na4atb KpearllBuoctrto).
6. BraAerb MexAucrIHUrr{HapHbrM [oAXoAoM rrpu pemennu npoOrena.

7. kIyrcrr HaBbrKH, cB.fl3aHHbre c ucrroJrb3oBaHr.reM TexHr4qecKrrx ycrpoficrn,
ynpaBJreHueu unSoprvraquefi u pa6orofi c ronauuorepoM.

8. O6raAarr HaBbrKaMu ycrHofi r{ rrrrcbMesnofi KoMMyHr,rKarIuu.

9. Yrr,rem ) II{Tbcr, noBbrrrrarb cBorc rnaruQuxarluro B TerleHlre scefi xr{3Hr4.

Tpedonannfl K corlr{aJrbHo-JrlrrrHocrHbr M KoMnereH rlrlfl M cneqrraJr r{cra
Cnequaru4cr AoJrxeH:

1. Errru cuoco6HuM K corlu€urbHoMy B3ar{MoAeficrsurc.
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2. 06l aAas cnoco6nocTblo K MS)KJILIqHScTHrIM KoMMyHPIKaIILI1M.

3. BnaAerb HaBbIKaMTI 3AopoBbec6epell(eHu-fl.

4. Errrr crroco6HblM K KpI4TlIKe I4 caMoKpLITIlKe.

2.

a
J.

5. Yueru pa6orarr B KoMaHAe.

Tpe6onaHus K npoQeccnoHaJtbHblM KoMIIST9HIIHIM clleqlralucTa
Cneqnarllcr AoDKen 6rtm cuocoben:

1. flpurvreHrrb 3HaHur. Teoperr4rrecKr4x rI 3KcnepI{MeHT€uIbHbIx ocHon Qv:n-
KE, coBpeMeHHbrx rexuolorufi r4 Marepl{€uloB, MeroAbI I,IccJIeAoBaHvfl'

Qnsuvecrux o6rerroB, MeroAbr u3Mepe uut $uzutlecKl4x BeJII4rIIzH, Mero-

Abr aBToM aTvrcaIJJIn gKcneprlMeHTa.

IrlcuonrgoBarb HoBefiurrEe orrqpbrrr{r B ecrecrBo3HaHul4, MeroAbI HafrHo-

ro aHaJr1lra, nHQopMarlr{oHnue o6paroBareJlbHble rexHoJlorllla, Qllauue-
cKr,re ocHoBbI coBpeMeHHbrx rexHororuqecKax [poqeccoB, HafrHoe 060-

pyAoBaHr.re 14 arrnaparypy.
flpono4urb rrJraHrrpoBaH[e u peufl43arlnro Qu:uuecroro sKcrIepI4MeHTa,

orleHr{Barb SyurqnoH€rrrbHbre Bo3MoxHocrLI cJloxHoro Qusuuecroro
o6opy.Uonartr4fl..

4. flonrgoBaTbgf, rro6anbHblMl{ unQoprraaIII{oHHbIMLI pecypcaMl'I' KoMnbIo-

TepHbrMr{ MeroAaMr.r c6opa, xpaHeHl,If, n o6pa6omu nnSopMarII{I{, clacre-

MaMr{ aBToMaTrI3LrpoBaHHOrO npo tp aMMLIpoB aiHVIfl., H arrHo-Texnu'{ecxofi

r4 rareHTnofi lureparypoft .

5. OcyuecrBJrf,Tb rrotrcK, cucreMarlr3arll4lo vr anuru3 nnQoprraallul4 no nep-

crreKTuBHbrM HarrpaBJreHIItM pa3BI.dTI,''g, OTpaCJII{, UHHOBaIIIIOHHbIM TeXHO-

JrorurrM, rIpoeKTaM Id peureHu.f,M.

6. IlpurraeHsrb rroJr) reHHbre 3HaHr{x Qyn.4ar{eHT€ulbHblx rloJlo)Kerrnfi $nsu-
Kr4, 3KC[ep]rMeHT€UrbHbrx, TeopeTnqecKr{x rI KoMnbroTepHblx MeToAoB I,IC-

cJIeAOBaHLIfl, IJIaHLIpOBaH.Vtg., opraHI43aIIUU 14 BeAeHHt Ha]nIHO-

rlrccJreAoBatelrcxOfi, HafIHO-[pOlI3BOActneHnOfr V HafIHo-

neAarorrrqecrofi pa6otu.
7. flpurr,rensrb 3HaHr4r Qu:ravecrrx ocHoB coBpeMeHHbrx rexHoJloruIfi,

cpeAcTB aBToMaTr{3arIUvr, MeToAoB nJraHllpoBaHufl. }I opIaHLI3AIIVTV [pOI43-

BoAcrBa, npaBoBoro o6ecnerreHlar xo3tficrBeHHofi Ae{TeiIbHocrI,I I,I H€uIo-

rosofi c?IcTeMbI, coBpeMeHHofo [peAnpHHI{MaTeJIbcTBa, rocyAapcTBeHHo-

ro peryJrktpoBaHllt SKOHOMLIKI'I 14 oKOHOlAU'{eCXOft uOIUTI4KI4.

O6uee KoJrlrqecrBo qacoB, orBoAuMoe Ha E3f{eHI{e yre6uoft AI4oIIu[JILI-

Hbr - 96, uz HI{x KoJII{qecrBo ayAl{TopHbrx qacoB 
- 

62.

@oprr,ra rtoilyqeHut Bblcruero o6pa.sonanufl' - orrHat, AHeBHat.

Ay4uropHbre 3aHsrr4rr rrpoBoryTcfl B BI,IAe nerqufi I{ KoHTpoJIbHbrx Mepo-

npultrufi ylpaBJrreuofi cauocro.rrreJruofi pa6orut. Ha nponeAeHl,Ie neKIII4oH-

rrbrx 3aHmr.rfi orno Avrafl, 54 uaca, y[paBnteMarl caMocrotreJlbnan pa6ora - 8

qacoB.

3assrnx rpoBoA.srcfi.Ha 3-u rypce n 5-la ceMecrpe.

@oprraa rcryUefi aTTecTaqHIE uo y.re6nofi AucIII4IIJII,IHe - 3aqeT.



COAEPXAHI4E yqEEHOTO MATEPTIAJIA

1.1. Amouuo-KpucmcLattuqecKoe cmpoeHue meepdatx men. KnaccuQuKalll{f,

TBepAbrx ren. Tunbr MexaroMHbrx cnqsefi. KpucralnuqecKaf, I4 npocrpaH-

cTBeHH€ur perueTKr{. Cuulae"Ipus 14 aHIa3OTpOllIt KpI'ICT€UIJIOB. flpzuqun

nrornefiruefi ynaroBKpr aroMon. OcsoBHbIe rI,IrIbI KpI{cr€UIJII{rIecKI4x crpyK-

ryp r4 MeroAbr r4x orrucanus. MeroAbr onpeAeJIeHI,It crpyKTypbl KpI4cranJIoB.

ftnac"n6vKaps. 4eQerron. To.re.rHHe 4eQerrut.,,{ucnoKalluu. MexaHu're-

cKlre ceoficrea Kplrcr€urJroB. ,,{uarparrarraa 4e$oprraalllztu. lllacrytqnocrb LI

xpyrlKocTb KpLIcT€1"[noB.

,qur*ru*o KpucmanJtuu e crcoil p ewemKu. OcHosHbIe rIoJIo)I( eHvrfl, rsaHtonofi

MexaHuKLr u r<saHrosofi crarr{crr{Kl{ TBepAbx reJI. O6patnar peluerKa.

ypanHenut lIaye. 3onu Epunnrosna. Vnpyrue BoJIHII cMelrleuufi aroNaos.

3aronu Auclepcnn oAHoMepHbrx aroMHbIX llerloqeK. ArycrnuecKl{e I{ olr-

Tr4rrecKr{e BoJrHhr. Kole6aHrar aroMoB B TpexMepnofi peurerKe. 3aronrr co-

xpaHeHprs gHeprrru ?r r4MrryJrbca. @osoHsr. flnotHocrb cocrotHt4fi. (Dosott-

uufi cnerrp.
3ouuan meopufl KpucmcmnuvecKLrx meepdam men. KlaccuqecKaf, TeopLLf,

cso6oAHtrx oJreKTpoHoB Apya.-ltopeHrlla. KuHeru'IecKoe ypaBHeHI'Ie

Eo6quana. AraQQepeHrlr{€lJnnrrft 3aKoH Olaa. 3aron BuAelaana-(Dpauca.

OQQep Xoua. KnaHrosar reoplrf, ceo6oAHrtx oneKTpoHoB 3orranrepQenl-

1. Ocnosu Qnsnnl'r rBepAoro reJra

1.2.

1.3.

1.4.

1.5.

au. 
-ypo"enr 

(DeprrarE. fllorHocrb 3JreKTpoHHbIX cocrosnufi. Tepnaoeler-

TpoHHar gMr{ccur. MeranrurqecKar npoBoAl{Mocrb B MoAeJII{ 3orvrlvrepSenr-

aa. He4ocrarKlr MoAenr4 3ourraepQeJlbAa. flpu6maxeHl{e cunlnofi cBfl3vr.

O4uoenempoHHoe a1ualarvrlecKoe upu6nuxeHlle. Teopeua Eloxa' Mo-

Aeirb Kponnra-flennn. Crpyrrypa gHeprerl4qecKux soH. 3anoJIHeHI4e sJIeK-

TpoHaMLr gHeprerlrqecKr,rx 3oH B Kpucr€rilJlax. ,{nuxeHue gJreKTpoHa B ne-

pr{oAgqecKoM rroJre LroHoB Kptrcr€ulna I4 rroA 4eficrnrEeM BHeIIIHeTo gJreK-

Tpr4qecKoro roJlt. MoAenr e Q ipernEnnofi uaccbl gJIeKTpoHa.

Orroto, Qusurcu norrynponoduurcoe. flpuruecu v 4eQerrbl B rlonynpoBoAHl4-

KoBbrx KplrcraJrnax. Sneprerr{qecKl{e AI{arpaMMbI Ant orvrcanr4s. noBeAeHI{.s

gjreKTpoHoB r{ AbrpoK B noJrylpoBoAHHKoBbIx KpkIcrElJIJIax. BoAopo,qono-

Ao6nrre npxMecr{. SnercpolpoBoAHocru co6crBeHHbIX I4 npuMecHblx IIo-

Jry[poBoAHr.rKoB. CrauEcruKa 3JreKTpoHoB I{ AbIpoK n co6crseHHblx v npv-

MecHbIXnoJIyIIpoBoAHuKax. lloneAeuue ypoBHt (Depuu B noJIyrpoBoAHI'I-

KAX.

T enn o e arc c e o il c m e a m e ep d wx m en. Cpe Arrfls. sHeprlll renJIoBbIX rone 6anufi

perrrerKlr. KsaHrosslfi ocquJutf,Top. ,{e6aencxas rerlJloeMKocrb B KpHcr€LJI-

lax. AnrapMoHr{3M role6anufi arolaos B KplacraJllax. TenJIoBoe paclllupe-

Hrre Kpr4cr€rJrJroB. Peruero.rH€ur re[JlolpoBoAHocrb rBepAbIX TeJI. Tenloeu-
KOCTb V TenJIOUpOBOAHOCTb giIeKTpOHOB B KpI4CTtLJInaX.

SnercmpuqecKue ceoilcmaa meepdam mer. Metallrr, noiIynpoBoAHI{KI{,

AragJreKTplIKI4. 3lerrponpoBoAHocTb MeTaJIJIOB (rvrogenr Eroxa-

fproHafisena). MexanugMbr pacceflHvrfl, oJIeKTpoHoB B MeraJllrax v rloJlynpo-

1.6.
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BoAH[Kax. KonrlesrPaqus HocI'ITeJIe fi sapt4a

paTypHarl 3aBI{CLIMOCTb 3IeKTpOTIpoBoAHOCTLI

B rloiryrrpoBoAHl{Kax. Terrlne-

noJryrlpoBoAHLr KOB.

2. Ocnonu ren.noQn3lrKrr
2.1. flsrcHIrfl llepeHoca B TBepAbIx TeJIaxt XIrAKocTflx Ir ra3ax"feneHl'It ue-

peHoca Maccbr B r4AearrbHoM ful3e. flpoqeccbl MoJleKylxpnofi ausQysuu' I

3aKoH @ura. fl;3reuufl,nepeHoca Korr{qecrBa ABI{xenm. flpoqeccbl BHyr-

pegHero TpeHr,rJr B ra3ax. 3aron Hsrorona Anf, Bfl3KOrO TpeHI{r' flpoqeccsl

[epeHoca nuyrpenuefi sHepruu. IlpoUeccu TeIIJIo[poBoAHocTI4 B ra3ax'

3axon <Dypre. @zsuqec*"fi .tutcn rosssulll4eHroB nepeHoca' 3aeucu'

MOCmb xooQQutlueHmos nepeHocT Om -pasJttt"Hbrx 
mepnoduHaMuue'

c.t*c nopoii*pot. 3asrcllMocrr rcoss{uqueHra anS6ylult ra3oB or

TeM[IepaTyprr. 3anncuMocrb xosoor'rqueHTa Bf,3KocTLI rEI3oB oT TeMIIepa-

Typbr u AaI,lreiHufl,, 3asncuNdocrr rosQQuIII{eHTa TelnonpoBoAHOCTll f€l3oB

oT TeMnepaTypbr n AaBJIeHUs. ocofueIIHOCmU Aeneruufi nepeHoca e ucud'

t<ttx cpedux u- m^epdux menax YpaYHeHLIe rusQyauv l.ilfl XI{AKLIX cPeA'

3asucuN4ocrr rosipsrEqr{eHra au$Qysnu NIlArocrefi or reMllepaTypbl'

BuyrpenHee TpeHre B XI4AKOcTtx. 3asllcm\aocrs roeQouqzeHra AT4H.AM'IIF

.recrofi Br3Kocrr4 xr{AKr{x cpeA or reMrreparypbl. MexaHplsM pacnpocrpa-

HeHuf, TeIIJIoTbI B XI4AKII1 cpeAax. 3asl4cnMoctl roeQQuqueura TenJIo-

npoBoAHocTI,I )KLIAKocrefi or reMllepaTypbl. 3asucntrdocrs roeQQuqueu-

TOB TenJronpoBoAHOCTI'r MeraJrIIOB, HeMeraJIiIOB 14 TIOpI4CTbIX TeJI OT TeM-

neparypbr. Ilpoqeccu nepeHoca menrtombL flepeuoc renJla relJloilpo-

BOAHocTbrO. TeunepaTypHoe IIoJIe, reUJIosOfi rIoToK, IJIOTHOCTb TenJIOBO-

ro rroroKa. 3aron Oyp".. KonBerrusHrrfi repeHoc rerIJIa. flnoruocrb reII-

JroBoro froToKa, xapaKTepll3yloqefo KoHBeKT?rsHrrfi tenloo6rrlen' Teuro-

orAarra rr TenJrorr.i.au"u. 3aron H'otona-Pnxuaua. @ngnqecrufi cMbIcJI

roeQtpnqvre1Ta renloo6rr,rena. PaAnaqIEoHuufi tenloo6uen' OcHoBHbIe

3aKOHbr TerrJroBoro r'r3nrreHrag a6comoTHo qepHolo TeJIa.

2.2. MeroArr rr3MepeHrrfl TeMnepaTypbl . @ttsu"ecKue npwqunot pafiomot

nepyuuHux npeOfipasonameJrert mennepamypb'' Paglu'tHble TI4nbI rep-

MOMeTpOB, uclloJrb3yeMblx B I43Mepurenrnofi TexH[Ke: AI{JIaTOMetPyue-

crufi, 6"tat-nuuecrufi, rasosrrfi KogAeHcaquouuufi, TepMoHHAI{KaTop-

nufi. MeralnuqecKr{e TepMoMeTpbI COlpoTI4BJIeHI',It. Marepualbl' npuMe-

HfeMbre AJrr rr3roroBJreHlrs repMoMerpoB co[porI'IBJIeHI4g. Teuueparyp-

nge rOeQ$uqueurbl coupoTl{BJleHl{f,. fpaHraqlt [pI'IMeHeHut MeTaJIlUqe-

cKr4X TepMoMeTpoB conpoTllBJleHus. fIOnyupOBoAHlIKoBbIe repMoMeTpbl

corporlrBJreHuf,. TeuneparypHbre roeQQrEqLIeHrbI conporl{Bneuus' 06-

IracTvr rrpr4MeHeHr4r pa3Jrr{qHoro TI4IIa TepMoMeTpoB coIIpoTI4BIleHI4fl' vlz'

MepeHrre TeMnepaTypbr c noMolqblo TepMoMeTpoB coilpoTuBIIqHVI'. Tep'

MoeneKmpuqecKue .flrJreHu.f. Iltnepeuue meltnepamypb' c nor|totqbru)

irp*orip. flpuuuHbl, o6ycJIoBJIuBaIouILIe Bo3HlIKHoBeHlre KoHTaKTHoft

pasHocrll IIoTeHIIII€lJIon. 3tpserr 3ee6era. TepuoeleMeHr I{ TepMo6ara-

pa". StpQercr flenrrre. flonynpoBoAHllKoBble II MeTalII'FIecue TepMosJIe-

rrtt"r. 
-Xupu*tapPIcTI{KI,I 

p€[3JIuqHbIX TepMolap u o6JlacTvr ux [pI{MeHe-



8

HLrs.. VI3MepeHLIe reMrlepaTypbl c IIoMouIbIo repMollap. florpeluHocrl'I

KoHTaKTHbIx MeTOAoB LI3MepeHut TeM[epaTypb:. OnmuqeaKue Memodb'

asMepeHun meJvrnepamypbr. Ournqecrre (tpKocrHble) ruIpoMeTpbl: ycr-

poficino I4 TppIHIILIn AeficrBpls. PaAuaquoHHble rupoMerpbl: ycrpoficrBo LI

ttp""q"n AeficrBlrr. I{neronbre nupoMerpbl. (Dorosnerrpl{qecKue IIBero-

Bbre nupoMeTpbr. florpeuftrocrtr r{3MepeHulg TeMnepaTypbl IIupOMeTpaMI{.

Axycmuvecque Memodb, urwepeHun meMnepamypbr. 3asuculvlOcTb CKo-

pocrr{ ra3oBbrx cpeA or reMrreparypbr. MeroA aKycrLlqecKofi rEnrep$epen-

q"". HecraqrEoHapHrrfi aKycrurrecrufi sQrperr,{onnepa. qactofirsIfi tue-

ToA OnpeAeneHl{t TeMllepaTyprr. B OnorOHHo-O[TLIqecKHe AaTuI'IKLI TeMle-

putyp"i. TepuouHAr4KaropHgfi ueroA r43MepeHl{f, reMrleparypbl. Tenlo-

Br43HOHHbIe MeToAbI v3MepeHHs TeMlepaTypbl.

2.3. SnetweHmbt meopuu merutonposodHocmu. fufuQepeHquaJ,bHoe ypasHe-

H ue menno npo eo dHo cmu. HecraquoHapHoe .{uQQepeHIdI4€trIbHoe ypaBHe-

Hve re[JrorrpoBoAHocrr{ rlpu H€t[[ttrI]I TerIJIoBoro ucroqHuKa. Craquo-

HapHoe ypaBHeHlre relJrolpoBoAHocur (yparneHlre Jlannaca). Optsn're-

crufi cMbrcJr roetpQuqlreHroB rerJronpoBoAHocrl{ u reMfleparyporpoBoA-

Hocrpr. Kpaenue ycJroBrrr. fpaHuuurte ycJloBufl, peaJII{3yeMbIe B TeIrJIo-

Qusnuecxux rdccJleAoBanvrflx: rpaHIarIHbIe ycJIoBI{t llepBoro, BToporo'

rperbefo u qerBepToro PoAa. TennonposodHocmb s cmaquoHapHoJw pe-

ctcuJrte. Ilepe4a.ra rerrJrorbr qepe3 rIJIocKyIo creHKy flpu rpaHI{qHbIX ycno-

Br{rx 1-3 po4a. Teruosas npoBoAr{Mocrb u repMl{qecKoe co[porI{BJIeHI4e

oAnocnofiHofi r,r MHorocJrofinofi creHKlI. llepe4aua renJlorbl qepe3 IIIIJIIIH-

AprdrrecKyro creHKy rrpr4 rpaHI,IqHbIX ycJIoBI4sx 1-3 po.{a. flepe4aua TenJIo-

Tbr rrepe3 c0eprEuecKyro creHKy rlpu rpaHI4tIHbIx ycnoBl{sx I u 3. PoAa.

flyrw uHreHcuQ vKar\v\r rpoqecca re[Jlo[epeAaql4. Tenno np o eo druo cmu e

HecmaqaoHapHoJn peJrcuJwe. Hecrar.\HoHapH€ul oAHoMepHafl' 3araara rerl-

norrpoBoAHocrr4 AJrf, TeJr unocxofi reoMerpl{u c fpaHI{tIHbIMI{ ycnoBI{tMI{ 3

poA;. HecraquoHap*as. 3aAaara renJronpoBoAHocrl{ AJIf, Ten ulocroft reo-

MerpI{LI c rpaHuqHbIM}I ycJIoBIltMul u2popa.
2.4. ?rccneprrMeHTaJrbrrbre MeroAbr orlpeAeJreHufl KosQ$nquenroB TerIJro-

npoBoAHocTII II TeMIIepaTypo[poBoAHocT[ pa3fluqHblx CPeA. .9ncue-
prrMegTaJrbHbre MeroAbr oupe4e.ueHrlfl TerlJroeMKocrrl. Onpedeneuue

mennoQ us uqecnux xop awnep ucmu+ e cp ed e no cmoflHHo il meMnepamy-

pbr. HecraquoHapHbre MeroAbr onpeAeneHl,It renJloQnsuuecKl{x xapaKTe-

pr,rcrlrK B Haq€urbuofi craAuu rerrJloo6uena. Oupe4eneHl4e rosQQuqueHTa

Te[nolpoBoAHocTrr cpaBHr{TeJrbHbIM MeTOAOM B CTaIII4OHapHOM peXkIMe.

Onp edeneH r.re menno Q us we c Rux xap sKmep ucmuK e cp ed e no cmonruuo it

megnepamypb, npu H&nuuuu ucmoqHuKs menna. HecraquoHapHble Me-

ToAbr orrpeAeJreHlrr renJro$uruuecKLlx xapaKTepl{crl{K B HarlulJlrnoft cra-

Auu rerrnoo6uena. Onpe4eleuue roeQQuquenra reMrleparyporpoBoAHo-

crr{ B peryJrf,pHoM pexuMe. Oupe4eneHue xosQ$uqneura renJlorpoBoA-

Hocrpr B crarlrroHapHoM pe)KlrMe. IlunynucHbre Jvtemodu onpedeneruua

menno Q us urt e c xux xuP aKmeP ucmuK.

HCTOTTHI/IKA TCUJIA. METOA LIMTIYJIbCHOTO

Mero.q rlM[ynbcHoro JluHeftnoro
IIJIO CKOIO TICTOqHI{KA TEIIJIA.
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T4HOOPMATITIOHHO-METOM[TECKA-fl rrACTb

Ilepe.renb ocHoBHOfi n AOrroJrH rrre.u rnoft JIIITepaTypbI

Ocuoeuaa

1. @eAoros A.K., (Dusu.recroe Marepr4€IJIoBeAeHue. r{.1. (Dngura rBepAoro

reJra / A.K. @eAoros. - Mn.: Buurefiu€u rrrKoJla, 2010. - 400 c.

2. flarrnon, fI.B., @rasura rBepAoro rerla. / lI.B. flauoe, A.O. Xoxlos. -

M.: Brrcruat IuKorIa, 1985. -295 c.

3. Kumelr, II. BneAeuue n $usnxy rBepAoro reJla. / I{. KHrrenr. - M.:

4. Bnerrraop, Ax. Ousura rBepAoro reJla. I I?K. Fnexuop. - M.: M"p, 1988.

- 302 c.

5. Enu$anon, f.I4.. @ngura rBepAolo reJla. I f .I4.. EnuQanoe. - M.: Buc-
ru€lt IIrKota,1965. - 178 c.

6. (Dusura rBepAoro rerla. flol pe4. I4.K. Bepeqaruua. I M: Bncuras

ruKoJIa, 200I.- t26 c.

7 . Casenses ,VI.B. Kypc o6qefi Sraeuru. T. I I 14.8. Casemee. - M.: Hay-

ra, 1980.- 308 c.

8. Iloxogytt, A.Vl.3rcnepuueHr€LirbHbre MeroAbI IlccJIeAoBalirufl,.I4ruepe-

HI{e reIIJIoQueuuecKI{x BeJII{.I6H I A.V1.lloxo4yu, A.B. Illapron. -
CfI6.: ClI6 fY I4TMO,2006. -87 c.

9. klca'aenr<o, B.fI. TeuronepeAarla / B.n. I4ca'IeHxo, B.A. Ocuuona, A.C.

Cyrouel. - M.: 3Heprons.qar, 198 l.- 477 c.

l0.Founsr, JI.JI. I,I:ruepenvfl.rrpvrerrJlorexHllqecKux l{ccJleAoBaHr4flx I II.JI.

Eorunxx. Jl.:MarunHocrpoeHue, 1974.- 192 c.

1 1 . -flpuruen, H.A. TeopernuecKr{e ocHoBbr LI3MepeHI{t HecraIII{oHapHbIX

reMrleparyp /H.A..fipunen.- M.: Hayxa, 1976.- 348 c'

l2.Hosuqrnfi, A.M. S.nexrpuvecK[e u3MepeHLIt HegJleKTpilqecKlfrx BeJII{III{H

/ A.M. Honuqxuft. - JI.: Sueprux,1983.- 426 c.

l3.EsAorIrMoB, Vl.H. MeroAu I{ cpeAcTBa uccJleAonauuit, q. 1. Teu[epaTypa

I I4.H.EstoKuMoB. - M.: PfyHuf ,2004.- 106 c.

1 4. Merolbr orpeAe ilelHr4s. TenJronpoBoAHocrl4 I{ reMreparyponpoBoAHocrl4.

M.: Sneprut,1973. -336 c.

l5.JIHrcos A.B. Teopux renJlorpoBoAHocrl{. M.: Hayra, 1968. - 596 c.

1 6. SnerrpoHHatr KHLITa 
o'Energy effective materials", Lublin Technical

University, Lublin, 20t6.
1 7. SnerrpoHH€tf, KHI{ra'oGas and hydrodynamics", Riga Technical

University, Riga, 2014.

,[ononuumerbHafl

t6.ConuUen, IO.II. MarepualoBeAeHl,Ie../ rc.il. Connqes ,8.I4. flprxuu, (D

M Bofimyn - M.: I4zl,.NfulCI4C,1999.- 345 c.
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17.Hay*rbre ocHoBbI Marepu€uroBeAeHra.s: fIoA peA. B.H. Aprauacona. / M.:
I4sA,. MfTy urra. H.3. Eayuana, 1994. -36t c.

18.Vepr, rI. (Dusura rBepAoro reJla. / II. Yspr, P. Tonacon - M.: M"po 1969. -
286 c.

19.BaH @ner. TeoperuuecKoe ra npHKJraAHoe MarepI{a.JroBeAeHI{e. I Ban
@ner. - M.: AroN4IasAar,1975. -284 c.

20.Openr<un, fI.T. (Dusura noJIynpoBoAHI{KoB I{ AHeJIeKTp}rKoB. / II.T
Opeumun. - M.: Brrcuras IuKoJIa, 1977. - 308 c.

2l.Kurenb, {. Sreuenrapmafl, Qnrura rBepAoro reJla. / 9. Kurenr. - M.:
@usMarruz,1965. - 208 c.

22.Kpacwr, E.A. CneroeoAHble Aarquru I E.A.KpacIoK.- M.: MaruI,IHo-
crpoeHkre, 1990.- 399 c.

23.Eeprraau, P. TeuJronpoBoAHocrb rBepAbIX rer. I P.Fepnaan.- M.:Mup,
1979.-296 c.

Ilpnrvrepnbre nepeqHrr 3aAaH uft ynpanfl qeMofi caMocrofl remnofi pa6otu

[epeu en b rr crr oJr b3yeM brx cpeAcrB A rr a rH ocrrl KrI pe3yJr braro B

y.le6uofi Aefl TeJrbHocrrl
1. KourponbHbre pa6orrr;
2. Tecronrre 3a4anvrs. tro pa3AeJIaM AUcIIUTIJILIHII; Tecrbl
3. 3aqura pe$eparuBHblx pa6or;
4. Yctnrre orrpocbl.

Ilpnrvrepuurfi nepe.reHb Meponpurrufi AJrfl KoHTpoJrfl KaqecrBa
ycBoeHrrr rnaHnfi no y.re6uofi AncIIunJrIrHe

P erco u eu dy eJvtbt e p a3 d en u d nn c o c m a6 n e Hufl K o Hmp o Jtbu am p a 6 o m

1 . Arouno-Kpr4cr€rJrJrr{qecKoe crpoeHr4e rBepAbrx reJI
2. OcuorHbre rroJlo)KeHrrf, KBaHToBofi tuexanzKlr Lr KBaHrosofi crarl{crLlKu

TBepAbIX Ten.

3. Ar,rnarr,ruKa Kpr,rcr€lJlJluqecrofi peuretrz
4. 3onnag reopur Kpr{crtrJrJrr{rrecKr4x rBepAbIX Ten.

5. OcHosu Qu:uxn rroJryrrpoBoAHl{KoB.

6. 3nerr,reHTbr reopr4r{ [epeHoca.
7. Mero.qbr Lr3MepeHuf, TeMrreparypbl.

P ercoueu dy euorc pas d enat dnn c o cma*neHufl mecmo sbtx s ad auuil
1. Knaccu$uxaqux rBepAblx reJI rro rI{rIaM MexaroMnux cnsgefi.
2. KpncraflrlrqecKa;r lr [pocrpaHcrBeHHat perrerKl{.
3 . Cr,rnana erpvrfl, r{ aHl43orporrurl KpHcraJIJIoB.

4. Tuusr nnoruefturux yrraKoBoK aroMoB B KpI4craJIJIax.

5 . OcHoeHbIe rLI rIbI IqpLIcr€uIJILIqecKIax crpyKTyp.
6. Mero.qbr orrr{caHllt npocrpaHcrBeHHbx pelueroK.
7. KnaccuQnrcaqrar 4eQerroB B KpI,rcrarIJILIqecKax peulerKax.
8. To.{e.rnue ge6eKTbr r{ ALrcJroKarI}II4.
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9. Mero.qbr o[peAeJleHru crpyKTypbr KpI{cr€lIIJIoB.

1Q..{uarpaMMa Ae$oplaaquu.flnacrrarrHocrb I{ xpyrlKocrb Kp}Icr€lJIJIoB.

1 I .MexanuqecKl{e csoficrsa KpI'Icr€lJIJIoB.

12.O6panr€u peurerKa.

1 3 . Ypann enr4s. Jlays. 3onrt Epunnrosua.

! 4, Auatrra3 3aKoHa Allcnepcur oAHoMepHofi oAHoaToMHofi qeno'IKu.

15.Ananu3 3aKoHa Arrcrepcur{ oAHoMepnofi AByxaroMnofi qenoqKll Arf aKy-

crnrlecKofi nersu.
16.Analu3 3aKoHa Ar4crrepcutr oAHoMepHofi AByxaroMuofi qenoqKl{ AJIf, orl-

ruqecroft BerBH.

17.A:rratm3 3aKoHa Alacnepcl{I{ B rpexMepHoft pelxerKe.

18.3aronbl coxpaHenvrs.3Heprl,Iu u l{Mlrynbca yrrpyrl{x BoJIH cMeqenufi s

Kprrcr€urnu.recrofi peluerKe. @ononrr.

1 9. (DononHsIfi cnexrp. flnornocrb cocrosttuil
2 0. OcnosHbre rro crynarbr KJraccu.recrofi Teopuu cso6oAHrrx sneKTpoHoB

Apyle-JtopeHrIIa.
2 1 .,{rEQSepeHII}I€uIursrfi 3aKoH Orraa.

22,T erutoeMKocrb Kraccl{qecKoro sJIeKTpoHHoro ra3a.

2 3 . TennolpoBoAHocrb KJlaccl{rlecKoro SJIeKTpoHHoro ra3a.

24.3arcou BuAeuaua-@patrca.
25.KraseruqecKoe ypaBHeHI4e Eolrquasa.
26.3QQerr Xorra.
27 .3npy,{HeHkI t KJlaccuqecroft MoAenI4 gJIeKTpoHHoro ra3a.

2 8. OcnosHbre rrocryJrarbr KBaHToBofi reopun cno6oAuux sneKTpoHos 3oNd-

rr,repSensga.

29. 3aron Al{crrepcutl oJIeKTpoHoB B KpI4cr€uIJIe.

30.Yponeur (Depuu snel(rpoHoB B Mer€IJIJIax.

3 1 .flnornocrb oJIeKTpoHHbx cocrotHl4fi n rpucraJlJlax.

3 2. TepuooJIeKTpoH H.afl. oMnccufl..

3 3 . Meranll{qecK€ut npoBoAI{MocTb B MoAenu 3 orvrnrepQ eJIbAa.

3 4. flocrol{HcrBa rI HeAocrarKu MoAeJIu 3 orrarraepQ eJIbAa.

3 5 . flpu6nuxeHlre cralsnoft cBr3r{ Anr oflv c annfl gHepreruqecKoro crleKTpa

SJIeKTpOHOB B KpIICTUUIJIe.

3 6. Peruenue ypaBH enLrs. Illpegrnnrepa B oAHooJIeKrpoHHoM a[ua6 aruqecKoM

npu6rux eHr4u. Teopeua Enoxa.

3 7. Moaenr Kponura-flenHIa.
3 8.Ananu3 MoAeJIH Kpouura-IeuHu.
3g.Crpyrrypa eHeprerI,IqecKLIX 3oH B KpLIcT€uIJIax (uogell Kpouura-

flenura).
4 0. 3auonHeHrre gJreKrpoHaMr4 gHeprerl,IqecKtlx 3oH B KpllcrutrlJlax.

41.MemlJrbr, rroJryrrpoBoAHr{Kr{, Ar{gJIeKTpuKIr c roqKpl3peHut gonuoft reo-
plrr{ KpI4cT€UIJIOB.

4/.[nuxeHne gneKTpoHa B [epuoAr{qecKoM rroJle IloHoB KpI{cr€uIJIa u IIOA

Aefi crnueM BHeIuHero gJleKTpllqecKoro rIoJIt.

43 . Mo.qenr sQQerrueHofi Maccbl eJIeKTpoHa B KpI'IcrzlJIJIax.
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4 4 .flputvtecu H 4e Q erru B IIo JIy[p o Bo,4HI{Ko BrIX Kp LI cT€uI JI ax.

45.Artwm3 sHepr.eTuqecKofi ALraIpaMMbI Ant orvrcaldr4fl, rIoBeAeHI{fl 9JIeKTpo-

HoB II AbIpoK B co6cTBeHHbIX [oJIynpoBoAHLIKoBbIx KpI'IcT€UIJIax.

46. Axat],tr3 gHeprervqecKofi Ar{arpaMMbr AJI' orrucalJus, noBeAeHI4s gJIeKTpo-

HOB B nOJIyIIpOBOAHI{KOBbIX Kp}ICT€IJIJIaX n-TI{[a IpoBoAI{MOCTI{.

47 . Asanrc e H eprerrrq e cKofi Arr alp aMMbI Ans onrrcanufl . noB eAe HI{t 3 JI eKTp o -

HOB B IIOJIyIIpOBOAHI{KOBbIX KpnCT€uIJIaX p-TI{[a npoBoAI{MoCTI',I.

4 8. BoaopoAorroAo6Hble rpllMecu.
4g.SnerrponpoBoAHocrb co6crBeHHbrx u upI{MecHbIX nonynpoBoAHI'IKoB.

5 0. SnexrpoHefi TpaJlbHocrb B rI oJryrlp oBoAHI'IKax.

5 1 .KouqeHrpaqlrr eJreKTpoHoB LI AbrpoK B ao6crBeHHoM rIoJIyrIpoBoAHI{Ke.

5 2.KonqeHTparlrrs gJreKTpoHoB r{ AbrpoK B npl{MecHblx rIoiIyrpoBoAHLIKax.

53.Blnsslre reMleparypbr Ha rroBe.qeHue ypoBHs @eprvru B rIoJIynpoBoAHI{-

KAX

5 4. Cpe4nxr gHeprLIrI TenJIoBbIx role6 anrlfi peurerrcu.

5 5 . r{e6aeBcK€ul TerIJIoeMKocrb B Iqprlcr€lJlJlax.

5 6.AnrapMoHrI3M Kone6aHl{fi aronaos.

5 T.TeuroBoe pacruupeHl{e Kp}Icr€uIJIoB.

5 8. PeruerorlHat rerlJloupoBoAHo crb rBepAbIX TeJI.

5 g.TennoeMKocrb cno6oAnsIx sJIeKTpoHoB B KpucrEUIJIax.

6Q.Tenno[poBoAHoctr ceo6oAHblx gJIeKTpoHoB B KpLIcT€UIJI€x.

6l.3nerryonpoBoAHocrb MeraJrnon (ocuoBHble nocryJlarbl MoAeJILI Eloxa-
fproHafiseHa).

6 2. Mo4enr Fnoxa-fpronafi s eHa Anr oJreKTpIaqecrofi npoBoAl{Mocrla Mer€IJI-

JIOB.

63 .MexauI,I3MbI paccegHut SneKTpoHoB B MeraJIJIax.

64. flo,qsmKHo crb HoclITeJIe fi zapnaa B noJlyrp oBoAHnKax.

6 5 . KouqegTpaqr{f, HockrreJre ir zapxga s co6 crneHHblx n npl,IMeaHhx IIoJIy-

rrpoBoAHI{KaX.

66.TervrnepaTypHble 3aBucI4MocTI,I gneKTpo[poBoAHocTI{ B noJIynpoBoAHI'I-

Kax.

Ilpuuepuafl meJwamurca pe$ epamunHbtx pa6om

1 . MoAeln pe[reroqsofi TerlnoeMKocrll KpI{cr€IJInoB.

2. TeuloBoe pacuupeHl{e KpI4cruInJIoB.

3. PeruetorlH€ul TenJlonpoBoAHocrb KplIcraJInoB.

4. TeunoeMKocTb u Te[JIo[poBoAHocTb gJIeKTpoHoB B KpI4cT€IJIJIaX.

5. @ouonnrrfi cuerrp KpI,Icr€uIJIoB.

6. 3neprerr{rrecKlrft cnerrp oJreKTpoHoB B KpIIcraJIJIIarIecKI4x rBepAbIX Te-

JIAX.

7. Srcnepr{MeHT€rJrbHbre MeroAbr r{3MepeHnt gJleKTporlpoBoAHocru ra sS-

Serra Xoma.
8. SrcueprMeHraJrbHbre MeroAbr orrpeAeJIeHI{rI ros$(praqneHroB Tetrnonpo-

BOAHOCTIA.
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9. 3xcnepLIMeHT€uIbHbIe MeToAbI orlpeAeJlenur xoeQQuquenroB TeMnepa-

TyporpoBoAHOCrrI.
1 0. 3rccnepuMeHT€UrbHbre MeToAbr orrp eAeJIeHI{g TeIIJIOeMKOCTLI CPel.

1 1 . Srcnepl4MeHT€tlbHble MeToAbI onpeAeJIeHLIt cTpyKTypbl TBepAbIx TeJI'

PercOuenAaIIHII IIo KOHTpOIIO KaqecTBa yCBoeHIIfl 3HaHIrft

rr rlpoBeAeHrrro aTTecTarII{II

.{4x reryulero KoHTpoJrr KarrecrBa ycBoeHtlt 3HaHI{fi Iro Aucqu[JII4He peKo-

MeHAyeTCr r{cnoJrb3oBaTb TeCTOBbIe gallAl/.iufl. I1o pa3AeJIaM AI4CIIIIIIJII4HbI' 3aIqI4-

ry peOeparlIBHbIX pa6or, ycrHble orpocbl I'I KoHTpoJIbHbIe pa6oru' Kourpons-

Hbre Mepo11prgflTus. [poBoMTc{ B coorBercrBl{lt c f{e6Ho-MeroAuqecKofi Kap-

TOfi AI{CqunJII4HbI. B Crryrae HetBKI{ Ha KOHTpoJIbHOe MepggpusT14e IIo yBa6u-

TeJrbHofi npuquHe cTyAeHT BrrpaBe no cofJIacoBaHI4IO C [peIIOAaBaTeJIeM BbI-

noJrHr4Tb ero B AorIoJIHHTeJIbHoe BpeMt. [nr cryAeHToB, noJlyrll'IBluux Hey.4oB-

JrerBoptrreJrbHbre oIIeHKr{ 3a KoHTpoJIbHbIe MeporrpuflTvIfl, JII{6O He {BI{BIIruxcg'

rro HeyBalKI{TeJIbHofi rrpuqgHe, 1rO cOHIacoBaHLIIO C [penoAaBaTeneM Ia C pa3-

perueHut 3aBe.qyloqero KaQeApofi, Meponpllf,Tlle Mo)Ker 6rrru [poBeAeHo rro-

BTOpHO.

i.ct"pou a1ve Ir KoHrpoJrbHbre pa6orbl rrpoBoAtrct B tII{cbMeHHofi rpopue.

KaxAuft r{3 rrlrcbMeHHbrx recroB }r KoHTpoJrbHbIe pa6orbl BKJIroqaIor B ce6t 10-

20 zalasuit n ogpurofi Qoprr,re. Ha BbrnoJIHeHue recroB u KoHTpoJIbHbIX pa6or

orBoAurcr or 10 Ao 90 Mr4H. flo coruacoBaHl,Ilo c [peloAaBareJreM rlpu [oAro-

ToBKe orBera pgperuaercf, ncloJlb3oBarb clpaBoqHble u y're6Hble vr34alf.us', a

TarcKe KaJrbKyJrstop"t. Oqesra KaxAoro I43 TecroB I{ KoHTpoJIbHbIx pa6or IIpo-

BOAr{TCS nO AecsTl{6aulHofi IxKaJIe.

3aUura peQeparr.rBHbrx pa6or rrpoBoAurcs B QopMe I{HAI{BI{Ay€UIbHbIX BbI-

crylJreHr{fi c upeaeHTaqr4sMra ra nocJleAyloulefi Aucryccuefi' c orBeraMl4 Ha Bo-

lpocbr. OrIeHra peQeparoB rrpoBoAurafl, 11o Aecsru6alllnofi 111rale ucxoAt I43

qeTbrpex KpuTepueB - uoJIHoTa II KaIIecTBo pe$epara, KaIIeCTBo [pe3eHTaIlr4vI'

KaqecrBo BbICTylJIeHlIt r{ troJIHoTa OTBeTOB Ha BOrIpocbI.

Oqenra reKyrqefi ycrreBaeMocrrr paccql,ITblBaercfl KaK cpeAHee oUeHoK 3a

KaxAoe r{3 rrrrcbMeHHbrx recr[poBaluilr, KoHTpoJIbHbIx pa6or I{ oIIeHKI4 3a 3a-

rlury peQepata
Tery{ax arrecrarltls ro yre6nofi AI{cqLIruIHHe npoBoAurcs' n Qopr"re 3aqera.
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TTpOTOKOJI COUIACOBAHnfl ytIEEHOfr IPOTPAMMrI vBO

Ha:nanue AI'IcquruIrlHbI' c

xoropofi rpe6Yercr co-

UIACOBAHLIE

HasraHne raQelPu Ilpeanoxeur'rr o6

N3MEHCHII'IX B CO-

AepxaHuI,I yre6uofi
nporpaMMhl yqpex-
leHIIrI Bblcuero o6-
pa3oBanilt uo Yue6-
nofi aucullnnmre

Peuenue, npl{Htroe xa$ea-
pofi , paspa6oranurefi Yre6-
Hyro ryorpaMuY(c Yxara-
xneu Aaru I{ HOMepa IIpo'
rcrora)

Ocnosu reuJlo- Ir
Maccoo6MeHa

Kai[eapa elreproQu-
3I[KI{

Ocrasurb coAep-

xaHre yre6uoft
Arrcql(rlJlllH6r 6e3

[I3MEIIEHI,I'

flpotorol Ns7 ot
17.05.2016 t.
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AOTTOJIHEHI4fl II II3MEHEHIIfl K ytIEEHOfr IPOTPAMME vBO
Ha I v.re6urrfi roA

NeNs

uII
,{ouoruenlrr lI I,BMeHeHI,IJI Ocnosauue

Yqe6uas [porpaMMa nepecMorpeHa I{ oAo6peHa Ha 3aceAaHI,Iu KaQeApbI

(npororor Ne 

- 

or . 20-r.)
3ane4yrounfi rcaSe4pofi
gHepro0I{3lIKLI

r.Q.-trr.u.

YTBEPXAAIO
.{ercan Susrauecroro SaxyJlbrera
A.$.-ira.H., rpoQeccop

M.C. TueaHon

B.M. AHIaqur


