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1. IIEJTb OCBOEHI[fl IUCUtIrrJrprHbr
I{enrro ocBoeHlrfl Ar4cr{r4nJrr4Hbr <<@rEgnra TBepAOTO Tena)) .rrBr.f,ercf,

o3HaKoMJIeHI4e c ocHoBaMI{ conpeueunofi Qrasurz rBelpAoro reJra, BKrroqaroqr4x
o6rqze npeAcraBJIeHI't o crpoeHl4l4 Kpr{cr€IJrJroB, MexaHr43Max nporeKaroqrrx B
KpI4cT€tlIJIaX [poqeccax ' BIIkIfrHLILI cTpyKllypbl TBepAhIX TeJI H€t uX Susuuecrue
ceoficraa. lleyreuze AucIII4TIJILIHII AonxHo cnoco6crBoBarb $opvrupoBaHr4ro
rny6ontEx suaHuir B oltacru Qusurra u errpa6orre cnoco6nocuE corrocraBJrf,rb
ua6lro4aeMBre Snsauecrze flBrreHufl c SyH4anaeHr€urbHbrMr{ Susuvecrzuu
3aKOHOMepHocTrMr4.

2. MECTO AKICIII4fIJILIHbI B CTPYKTYPE OIION BO

.{ncquuluna <<@u3LIKa rBepAoro reJra)> orHocr4rcs r 6agosofi .racrz ollol-l
IroAroroBrIa 6axalaBpoB rlo HanpaBJIeHI4lo <HanorexHo.rrorzLr n Mr4Kpocr4creMHa,
TeXHI4KD)' I.ns ocBoeHufl 4auuofi AI4cIII4rrJrr{Hbr yqarq.aMc.{ rpedyrorca 3HaHr4.f,,
IONYqACMbIE B PAMKAX CNCIYIONII4X IIPEAIUECTBYIOq.AX ALICIII4TIJII4H: $USUKA,
KBaHToBaf, SJIeKTpoIrI4Ka' KBaHToBa-f, kr cTaTucTLFIecKat Suszra, @u.suuecxr4e oclgoBbr
Mr4Kpo- u r{aHocrrcreivruofi TexHLrKIr.

Vcnerunoe ocBoeHhre Apru\urIJILIHbr <JBsauvro4eiicrsue Jra3epHofo u3nyqe Hufl c
BeIIIecTBoN/D) IlpellonalaeT HurJrpr,{r4e y o6y,1narlr4xc.rr cJreAyroqux S{anuit, yveunft u
HaBhIKoB' noIyqeHHbIX npl4 klsyl{eHuLr yKa3aHHhIX AtIcIII4n l;,krH V B xoAe rrpoxonrA eHLrfl
y're6nofi I4 [poI43BoAcrBeHHofi tparu4K: 3HaHr.re ocHoBHrrx SusuqecKr4x 3aKoHoB B
o6lacrz KBaHToBofi Szsurcz; 3HaKoMcrBo c MareMarr4qecKr4M annaparo M or'nrcaHLrfl
noBeAeHI4.{ KBaHToI}bIX cLIcreM; 3HaHr4e ooHoBHhrx @zsz,recxrrx 3aKoHoruepuocrefi,
XAP AKTEPLI3YIOTII4 X NIP OTEKAHLI E NPOqE C COB B TB CPAbIX TEJIAX.

B ro xe BpeMf,, ocBoeHLIe ganuofi Qyu4arraeHramHofi Ar4crlr{nJratrr neo6xo.rlr{Mo
AIrfl yclelrrHofo ocBoeHI{.[ [OCneAyIoqI{x l.rr)\LrrrJrkr]f., TaKr4X KaK ocHoBbr
Kpl4cr€ulJlorpaSzz, sneKTpoHI4Ka lr MllKpolpoqeccopHa-f, TexHr4K3, a TaKXe rrpr4
Harlrc aHur4 Ar4rrnoMnofi pa6 oru.

3. KOMIIETEHIIUII OBYTIAIOIIIET O Cfl, OOPMIIPYEMbIE B
P E 3 YJIb TA TE O CB O E H VIfl IIICIIIilINU HhI (M O TV JIfl)

B pesynrrare ocBoeHLIt AzrcIJuwrufiru o6yuarorqzrfic.a AoJrxeH.qeMoHcrprrpoBarb
cneAyroque pe3ynbrarhr o6pa:onanu.r :

3na*: ocHoBHbIe 3aKolrbl, orrr4cblBaroruzre
rlporeKarorlr4e B rBepAhrx reJrax (OIIK_2);

rfzszuecrc4e [poqeccbr,

Ymerl: ycraHannllBarb npl4r{IlHHo-cneAcrBeHHyro cB;lgb MexAy ua6mo4aeMbrMrd
f,BJIeHILIMIII u ocHoBHbIMLI 3aKorloMepHocu.sMt4 Sz:rarcz rBepAoro TeJra (OIIK-1);



rIcIroJIb3oBarB cpe.4crBa KoMnblorepHofi rexnzKl4 Afl.fl pernreHr4.rr coBpeMeHHhrx 3aAarr B
o6nacru Szszr<ra rBepAoro rena.

BlaAerr: cuoco6Hocrblo npeAcraBJrrrb aAeKBarHyro coBpeMeFrHoMy ypoBHro
zHauuir HayqHyro KaprI4Hy vtupa Ha ocHoBe 3HaHr4fl ocHoBr{hrx roro{reHufi, :aroHoB Lr

MeroAoB Qnszra rBepAoro reJla (OIIK-1); r:noco6noctrbro Bbr.rrBJr.flrb
ecrecrBeHHoHaf{Hylo cylllHocrn upo6leM, Bo3HlzKaroqr{x B xoAe npoQeccuona-nrnofi
Ae.flTeJrbHocTr4, rrpI4BJIeKaTb AIrfl vrx perxeHr4.rr @nszro-uareMarrdFrecrnft annapar
Qz:zrcz rBepAoro rerra (OIIK-2).

o6yrarorqufics, AoDKeH oBJranerbts p$yJrbrare ocBoeHr.Irl AltcrlkrrurnlHbl
cJreAyroquruz o6rqenpo$ecclroHanbHbrMr4 KoM[ereHrltrrMkr :

cuoco6nocrbro npeAcraBJItIT'b aAeKBarHyro coBpeMeHHoMy ypoBHro 3g1auuit
HafIHyIo KaprI{Hy MI{pa Ha ocHoBe 3HaHr4rr ocHoBHhrx troJroxteHr4fi, ear<oHoB rr MeronoB
ecrecrBeHrlhlx HayK v MareMarIaKI4 (OIIK-l); cnoco6ngcrbro BburBJurrb
ecrecrBeHHoHaf{Hyro cylrlHocrb upo6neu, Bo3HIzKaIorIzx B xoAe upoSecczonalruofi
Ae.rrTeJrbHocTlr, [pr4BneKaTb AJnt

MareMarrr.recKzft arTrapar (OIIK-2).
perxeHr4rr coorBercrnyroqzft Sz:urco_

4. CTpyKTypA II COAEPXAHI,IE AI,ICqUIIJITIHbI
Odrqas rpyAoeMKocrb .qI4cIII4IrJII4Hbr coc'raBJrf, er: 7 3aqerHbrx e1nHvr\,252 qacos.
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CoA epxaH Ire Aucqu n"rrr.ur u

PA3AEJI 1. MEXAHUIIECKUE I4 TEIIJIOBbIE CBOIICTBA TBEPAbIX TEJI

Jlercquq 1. CrpoeHrre KprrcraJrJroB rr ltx MexaH[qecnue ceoficrsa.
Kpzcrallrr, arr,rop0une reJla 14 xrdAKocrrl. ?nenreHTapHar .s.refiKa

KpLIcrurnJln.Iecrofi peurerKl{. Tpaucnf,rlLroHHafl cr4MMerllr{f,. Tunrl oJreMeHTapHbrx

f,qeeK. Mogenr cnxollrHoft cpe4u. O6parHrr,rrre (yupyrrae) aeSopMagr4r{. 3aron fyna.
llpe4el ynpyrocrlE. Heo6parlaMbre (nracruuecrze) 4eSoprraaqzz. lfdryrecrB. llpegen
[poqHocrIa. [eSexrbl KpI4cruLrIJII4qecKofi peuerru (rove.rr{bre, lznefinsre, AByMepHbre
n o6rerranrre). BnurrHrre 4eQerron na ceoficrBa KprrcraJrJroB.

Jlercquu 2. Ten.nosnre cnoficrBa Kpr.rcraJrJroB.

Mo4elr reffJloBoro ABrr]KeHI4f, Kpr4cr€rrrnu.recKofi pelxerKlr. KlacczqecKar
reopl{s rerIJIoeMKocrI4 KplrcraJrna. 3aroH llonoHra u llru" T'eopux [e6ax.
HopnralrFlble KoJleiattus Kpl{craJrJruqecKofi perxerKrzr. r{acrora r4 TeMneparypa [e6as..
Tenrosoe pacuzpeHl4e KpLIcr€urJroB. Tel,rneparypa [JraBJrenns. lferuronpoBoAHocrb
Kprrc'r€Lnnn.recKoft peruerKra.

PA3AEJT 2. SJTEKTPOHHbTE CBOfrCTBA TBEpAbrX TEJr
Jlercqr.rn 3. Mole"rrn cno6o4Hbrx oJreKTpoHoB MeraJrJra

Teopur oJleKrpoHHoro raga fI. Apyle. 3aron Bu2qerr,rana-(Dpanqa. KsaHronas
reopl{.r 3 ovrep S eJrbAa. P acnpe4erreHlre @ epuu-[ Lrp aKa.

Jlercquu 4-6. 3ouHafl Teopufl Kpr.rcraJrJroB.

BorHosas fryHrqur gJreKTpoHa B repr4oAlrqecKr)M noTeHur4€LJrbHoM noJre.

Vpanneune ABr4xeHr4.f,Teopeua Enoxa. Ksa3r,rzNrnyJrbc. Teopevra Kpauepca.
sJIeKTpoHa npoBoAI4MocrI{ B oJIeKTpr4qecKoM noJre. 3$$ercruBlnafl Macca oneKTpoHa.

Co6crseHHHe rroJrynpoBoAHr4KLr. lloHsuae AbrpKr,r. 3asucl4N,roctr
eJleKTponpoBoAHoc'ru co6crBeHHoro nonyrpoBoAHrlKa or reMrreparypbr. ilpzuecHrre
noJIyrIpoBoAHI{KI4. llpurr,recu AoHopHoro u aKrlenropHolto rr4rroB. SnerrponHa.a u
AblpoqHa.f, rIpoBoAI{MocrI4. [uenerrlpuru. flpono,4raMocrb Ar4oJreKTpr4KoB.

3nerrpuuecrcnfi np o 6 ofi AI4gJreKTpr4KoB. llneg oereKrpr,rKr,r m cerHeroeneKTprrKlr.
PA3AEJI 3" MAIHT,I'IHbIE CBOfr CTBA BEITIECTBA

Jlenqun 7-8. OcHoBHbre BrrAbr MarHeruKoB
Malnurnrte ceoficrBa aroMa. MarnurHbre MoMeH'rbr gJreMeHTapHbIX qacrr4r{.

Maruerou Bopa I4 tAepHblfi uarneron. fupoMarHr.rrHoe orHorrrenze. OrrJrr,rK aroMa
Ha BHeIIrHee MarI{I4THoe IroJIe. 3$Sercr 3eeuaua. Maruzruoe iloJre B BerqecrBe.
HauarnnqeHHocrb. MarnurHat Boclpr4lrMrrr4Bocrb rn nporr{r{rlaeMoorb. Ana-, napa- vr

SeppovrarHerl4Ktl. OcHosnrre ceoficrna {leppoMarHerr4Koa. lovrenu. Teureparypa
Kropu. Kpranar HaMafHrlrrlrBannfl. fracrepeszc. Ousu.recKa.[ npr4poAa

Qeppouarluerl43Ma. O6rr,reuHoe B3ar4Mo4eficrnrae gneKTponos. AHTr,rQepporvrarHerr4Kr4.

OeppralaaruerrrKr.r. Cnranosrre BoJIHbr.



PA3AEJT 4. CBEPXTTPOBOIT4MOCTb

Jlenqun 9. OHguqecrcne cnoffcrsa
{xoreQcona

MA|HIITHOC TIOJIE.

-fsreHue cBepxlpoBoAt4Mocrl{. Kparuuecxar reMneparypa. Ityueponcrue
rlapbr. SnepreruqecKa.r qeJrb. MarHuumre ceoficrsa c.BepxtrpoBo.qHr/rKoB.
lloeepxnocrrrrrfi cBepxrpono4rqrafi roK. OQSer<r Mefiurepa.

CnepxupoBoAHr4Kr{ BToporo poAa. KsaHrosaHr4e
IroroKa' 3Q0exr Aaponona - Eovra. Cncreua cna6ocB.f,3aHHbrx crBap.KnpoBo.{HrrKoB.
SSQercrrr .{xose0coua. Cnepxlpono4uqufi rsaHroBrrfi znrepSepeuquonHgft
AereKTop MarHl/trHoro IroJIt. BrrcorcoreMne)parypH€ur oBepxlpoBoAr4Mocrb.

Teprrr .na6oparopuux pa6oI
1. Onpe4eleHlre ilocrosnnofi Cre$ana-Iiolrquaua
2. vrsyueHue reMneparypHofi gasucz\aocrlr JreKTporporloAHocrr4

noJryrrpoBoAHLrKOB

3. LlccteAoBaHue crpyKrypbr rBepAbrx reJr MeroAaMr{ poo,rpoBofi onerrpounofi
Mr{KpocKorrull"

4' LlccteAoBaHI4e cocraBa rBepAbIX Ten MeroAaMkrpaMar-roscxofi Mr4KpocKorrr4r{.
TeMrr uparcruqecrcux gaHqrrlfi

1 . flocro flrrHafl Ma4enynra.
2. TelnoennKocrb rBepAbrx ren.
3. Tznrr Kpr4craJrnr4rrecKr4x perxeroK.
4. BorHosa-s $yHrcqzx DneKTpoHa B oAHoMepHoM [epuoAr'qecKoM

rroreHrlr.f aJre. B osHr.rKHOB eHue 3 a.np eqeHHbrx 3 or{.
5. Mero4 crzn'rofi cBr3r. Ans pacqera 3oHHofi crpyrrypbr rBep,{oro reJra.
5. Mero4 cra6ofi cBfl3r4 (pa:noxeH.rre 

''o 
6eryrqzr'r nonuau).

7. C$epa (Deprvrra.

8. llonepxHocrb @epura B AByMepHbrx r{ TpexMepHhrx Kpr4c'raJrJrax.
9. CnepxnpoBoAlrMocrb.

5. OEPA3OBAIIEJIbHbIE TEXHOJIOTUN

flponegenue neKIIHoHHbIX salsruir o6ecne.reHo cnerlr4anr{3r4poBaHHbrMrr
ay4vrropuflMu) o6opy4onaHHblMl4 KoMlrblorepaMr4 14 gJreKTpoHHhrMr4 rrpoeKTopaMr4,rrro rlo3BoJlter conpoBoll(Aarb qreHrre rrexqufi AeMoHcrp arlueit KoMnbrorepHbrx
clafi4oe' llpone4enze IeKIILIoHI{rIX zar.sruit ro Ar{cu:r4rrnrzHe rrpoucxoArrr rro
KJlaccuqecrcofi Qopnte. llpeno4aBareJreM Q,opuylrapyerc.r npo6levrarr{Ka JreKrl?rr4 r4
Kpyr 3aAaq' noIJIexaIqI4x paccMorpeHrrlo. LTpz 3roM AeMo.Hcrpr{pyerc.fl B3arrMocB.rr3b
AauHofi reMarzKLI c Marepl4anraMn npeAbrAyrqux rerqzfi. 3areru nperroAaBareJreM
pacKpblBaerc'f, coAepxaHLIe 4anHofi TeMbI. .B xo4e JIeKIII4I4 o6yraroqr4Mcfl 3aAarorc.s
Bolrpocbl, no3BoJItKlIrII4e I4M calvlocro.fiTeJlbHo HaxoAI4Tb perxeHritrr ilocraBJreHHbrx

cBepxflpono4uuKon. SQQenru

KprErzuecxoe

MA|HI4'IHOfO



lpooneM Ha ocHOBe LIMeIorI.axct y I{I4x 3HaHuf1 rroryqeHHblx uyrr4 B XoAe
npeAhIAyIUnx neKql4ft u rlpeAlxecrBllorrrlr{X KypcoB. Als rroBbrrrreHr4r ypoBg.fl
ycBoeHl4t JIeKuIzoHHoro Mmepuana u npzo6pereHtrfl rrpaKTnrreoKrrx HaBbrKoB

[poeKTnpaBaHLrfl ntpeAycMarpnBaerct aKTrrBHar Qoprrna npoBeAe]r4fl [paKTr4rrecKr4x
sanxrufi B BuAe corrMecrHoro pas6opa u pemeHufl3aAarr.

6. OIIEHOIIHbIE CPEACTI}A ATq TEKYIUE|OI KOHTPOJI'I
YCIIEIIAEMO CTI,I, IIP OMEXYTO]IIHOIZ ATTE C TAIII4 I,I lt O I,ITOTAM

O C B O E HTIfl AVTCIII4TINUHbI I4 YIIE E II O. ME T OANIX.E C K O E
OEE CIIEqE HI4E CAMO C T O.fl T]O JIbHOIZ PAE O TbI CTYIIEHT OB
Boupocrr A.nq pefiruHr-KoHrpors Nbl :

1.

2.

crrMMeTpzr.

3.

4.

Kpucrzunrr, alaop$Hbre reJra u xr4AKocru. Cxo4crBar pa3nn-q{krfl.

SleiueurapHafl. .s'Iefira KpI4cr€urJru.{ecKoft peurerKzr. Tpancr flrJuoHHafl

Tnrrr :)neMeHTapHbtx .rrqeeK.

6.

7.

8.

9.

l.
2.

3.

Teopeua

Mo4eru crJrorrrHofi cpe4u. o6paruurre (ynpyrze) 4e,$opMarlur{. 3aron
fyxa. llpe,4er ynpy rocrn. Heo6parzMbre (rracru.recxrze) Tle0opnrarlzz "

.5.,{eSerr:rr Kpl4crzlJlnu.IecKofi perxerKr4 (ro.revn:ue, rzHerfiubre, AByMepHbre
n o6reunnre). BnzrrHrre 4e@exron Ha csofiorBa Kpr4craJrnoB.

Mo4elr re rrJr o Boro rBrDKeH vrfl Kptrcrarrr,rq e cK ofi p eru e:rru.

llru.

rlacrcrra r,r reMnep a.t:ypa le6at.
10. Teulonoe pacuupeHr4e r(pr4criurJror|.

TeunonporloAHocrE, Kpr4craJrnra.recxofi perxerKz.
Boupocrr Alrr pefirunr-rconrpo.rrs J\b2:

Kraccu.recra.f, Teollu-g rerrJroeMKocrlr Kpkrc,raJrna. 3arou,ftonoHra Lr

Teoprall reurorpoBo AHocrtr 3i,iuurrefi na.
Teopzn [e6at. Hopuanrnue, rore6aHru Kpr{craJrnz.recrofi perxerKg.

Teropzx on€K'rpoHHoro rasa lI. Ap),ae. 3aron Bu4eruana-@pranr1a.
KBanrosas reopra.f, 3ouep0enr4a. -FacnpeneneHue @ epvrz-l{ vrpaKa.
BorHoeas Syurqrax oJIeKTpoHa B uepr4oAr4rrecKoM noreHrlr4€LnbHoM rroJre.
Bloxa.

4'. Scp$emzBnlafl. Macca DneKrpoHa B tKpncr€l:rJre.

5. 3oHnas reopr{.s rBepAoro reJrau crararcrLrr(a Hoculenefi sapflAa.
6. Merallrr, ,I(I4DJIeKTpHKz: u nonynpoBoAHr4Kr{ o roqrKr4 3peHr4f, souHofi Teopr4r4.
7 . 3rrerrpoup,oBoAHocrb rlonyilpoBol[r{r{Kon (co6crneHHaq, npurrreqrar).
8. Brmsnze rpuuecefi Ha npoqecc gneKTporrpo'o.qHocrr{.

9 . f enepaqzf, I{ peKoM 6urtaa;,us HocraTeJre fi zapnga B rronylpoErorr{r4 Kax.
1 0. [z$Q y3Lrfl n apeft Q Hoczrerre fi zu.pnfta B non ynpoBoAHr4Ka)(.

Tervrneparypa rrJraBJreHr4.f,,



1 1. IloseleHl4e noJIynpoBo,4HIaKoB B or4JrbHbrx g.rreKTprrqecKax uo1rx.
12. MexaHIa3M o6pasonaHl4t p-n-nepexoAa, Bbrcora u LrrupuHa noreHrlr4aJrbHoro

oapbepa B paBHOBeCHOM COCTOf,TTUU.

Bonpocrr A"rq pefi ruHr-KoTrrporq I{b3 :

1. Marnzrnrre csoficrsa aroMa. Marnnumre MoMeHTbI gJreMeHTapHbrx
qacrl4q. Marneron Bopa I{ {.qepHblfi uarneroH. fuponrarHraTHoe orHorrreHue.

2. orrcnurc aroMa Ha BHerrrHee MarHurHoe rroJre. D$Serr 3eeuaHa"
3. Marnlrrnoe rIoJIe B BeulecrBe. I{avrarHr4qenHoc[b. MarnzrHa.q

BOCnpr4 HMrrr4BOCTb r.r [poHHrlaeMocTb.

4. [:ua-, rapa- u $eppovrarHerr4x:rr.
5. Ocnonurre cnoficrna SeppoMarHerr4Kon. {ovreHu. Teuneparypa Kropz.

Kpznax HaMarHr4 q LrBalaufl.. f zcrep es uc.
6. @zsu'recrca.f, rlpl4poAa Qeppo,rvrarHerz3Ma. C)6vrennoe B3ar4Mo.ueficrnue

3neKTpoHoB.

7. AnrzQeppoMarHerurz. (DepplrMarHerr4Kr4.

8. fsreHprecBepxlpoBoAr{Mocru.KpraruqecKa.f,TeMrreparypa.
9. KyneponcKr.renapbr.Onepreu4rrecKarr.qenb.

n0. MarHrErnrre ceoftcrna cBepxnpoBoAHr4KoB. llosepxnocruufr
cBepxnpono4.alqzfi ror. SSSexr Mefi cHepa. Kpzru.recKoe MarHr{rHoe rroJre.

I 1. CnepxnpoBoAHr4Kt4 Broporo poAa.

12. KnanroeaHr{eMarHr4Tx{ororroroKa.

Bonpocur rc ercganaeuy

1' KnacczSuraqzx rBepAbIX TeJI rlo r'{ny cBfl3vr. ocHosHrre r,r4rrbr x'rMuqecKr4x
ce.f,sefi B TBepAbrx reJrax.

2. MoleryJltpHr,Ie KpzcraJlnnr. I4onurre Kpzcranmr. llocro.rrHHa.f, Ma4enyHra.
3. KoeaneHrHar cBr3b. Mera.lur{qecKa, cBq3b.
4' 3lerrlenrapHafl, s'{efiKa KpllcrzlJrntaqecrcofi peilrerKrl. TpancJr.f,urroHHa.f,

crrMMerpr4s. T'unsr gneMeHTapHbrx {qeeK.
5. Mo.qerb crrJroruHofi cpe4u. o6parurr,*re (yupyrze) 4esopuaquu. 3aron fyr<a.

llpe.4en yrpyrocrr4.
6' lIpo4oJIbHbIe I4 rronepeqHble yrpyrze BoJrHbr. @asoezu cKopocrb yrrpyrr,rx BoJrH.

@onoHrr.

7' KlacczQzr<aqzx 4e0erron Kpl4craJrJrr,rqecKofi peruerrz. To.rerrHbre 4eQercru.
Pasuose cHa.rr r(oHrIeHTp arln.fl TenJroBh.rx 4e S exron

8' Klaccu$urcaqux4eQexron Kpl{cr€urJrrz.recxofi perxerKr4. Jlznefiurre 4e$ercrur.
9' Mo4enr relrJroBoro rBldxeHu.s Kpucr€Llnv.recKofi peurerKr4" KracczqecKa-f,

reopr{f, TerrJroeMKooTrr Kpr4cr€rJUra. 3arcos nroroura u fhu.
10'KeaHroBat reoplIf, 3fiururefina. TennoevrKoclb Kp?rcranJroB ndttusu

a6co;noruoro HyJrr reMneparyp.



l n.Teopzn [e6ar.. HopvranrHble KoJIefianus. Kpr4or€urnu.recrofi pprrerKrr. rlacrora
r.r reMrrep arypa !e6 ax.

l2.Knaccl4qecKa-f, reopl4;t sJreKrpoHFroro ra3a Il.. Apya*. Tennoeurcocrr
Klaccr4qe cKoro SJTeKTpOHHOTO I A3a. 3 aron B z4euaHa- (Dpauqa.

l3.KeaHroBafl reopl4.l cno6o4urrx oJreKTpoHoB MerzLJrJroB A. 3orr,rvrepSeJrbAa.
oAuoqacu4qHoe npu6rnNeHr4e. Dueprerv.recruft cneKTp 3JreKTpoHoB.
flnoruocrb cocro;rHufi cso6oAHbrx 3JreKTpoHoB.

14.KnanroBafl. reopu-f, cno6o4urtx eneKrpoHoB 3ovvrep$eJrbAa. pacrpe4eneHr4e

@epvrz-r{upaKa. TeuloupoBoAHocrb, gneKTpolpor}oAHocrb 14 TerrJroeMKocrb
gneKTpoHHOro fa3a.

l5'Bonnonas SyHrqrax oJIeKTpoHa B ,'epuorzqecKoM [ore]HrIZ€LnbHoM rrone.
Teopeua Eloxa. Ksa3zzl,rlynbc.

l6.o6pa":oBaHl4e gHeprerl4qecKI4x 3oH B Kpr4cr€rr:Jre B [peAeJre cna6oro
lepzoAr4qecKoro rroTeHllrraJla.

l7.Mo.qenb cI{JIbHoit csszu oneKTpoHa oMoM ra o6pasoBaHze 3Heprerr{qecKr/rx
3OHa B Kpt4cT€LnJre.

1 8.Moaem Kpouunra-lleHuu.
l9.3anonHeHlle 3Heprerl4qecKax 3oH eJreKTpoHaMr{. .lloaepxnocm @epuz Anf,

sneKTpoHa B KpI4cr€LIIJTe. Pa:.{eleHIae Kpr4crfinnoB r{a [poBoAHr4Kr{,
Ar4 3r eKTpLrKLr n [onynpoBoAHr4 Krr.

2j.finuxeHl{e eJIeKTpoHa rlpoBoAI4Moclr4 B gJreKlpr{qecKoM ro.nd. O$SercrraBHa.,r
Macca sneKTpoHa.

2I.Co6ctBeHHbIe u npI4MecHhle noJryrrpoBoAHLrKr4. Ilonsrue ,4hrpKr.r. llpuuecz
AoHopHoro I4 aKllenropHot'o rI4IroB. iherrpoaHafl. n AbrpoqHa.f, rrpoBo,{rrMocrr4.
KouqeHrp arJvrfl, cno6o4nrrx no crarelefi .

22 . C ern:.erog Jr e KTp vKn u rrb e3 clo Jr e Krpr4Ktlr.

23 .MarsurHhr e csofi crs a aroMa. 3 S Q err 3 eeuana.
24' MarunrHoe IroJIe B BelqecrBe. HauarHrrrqeHHoclr. MarHzrnas

BoCrrpr{r4Mrrr4B0crb u npoHr4rlaeMocrb. llon.srue o AVd_, Trapa- H
QeppovrarHerr.rKax,

25. @eppoMarHe'r{Kr.r u r4x csoficrsa. [onaeHHaf, crpyKrypa. Kpznaa
HAMAfHLI qI"dBAEILIfl.

26'@uzv'recKa{ npupoAa @eppouangerr43Ma. o6rvreHHoe B3ar4Mo.rleftcrsue
sneKTpoHOs. AHrr4oepporraafHerr4Kz. roeppzuarHerr4r:r4.

2T.CnepxnpoBoAr{Mocrb r,r e$Qerru, cBr3aHHrre c ueft.
2 8. Teoputfl cBepxlpoBoAr4Mocru JloH.qonos.
29'KyuepoBcKl4e napbl. M-zrcpocrorll4qecKar reopkr.rr cBepxrpoBoA'Mocrr.

E ap4Hna-Kynepa-Illpz$ epa.



n) Bonpocrr rtrq cavrocrosreJrHofi padorrr cryAeruToB

6. @usu'recKaq MoAelb rpaHrrrlbr Mer€urJra. pa6ora BibrxoAa sJreKTpOHa.

7.

8.

9. noJryrrpoBoAlIr4Kor| C pa3H brMu'T]lJraM][L

npoBoAuMocrr4 (p/n - lepexo4).
1 0. Snexrpu'l r:crl4fi KoHTaKT AByx Mer€urJroB. BHyrpe,n Hflfl pr BHe11rH.fl;r

KOHTaKTHbTe pa3HooTr4 rroTeHIII{aJnoB.

I 1 . Mareruarv rle cKkI ft arnap ar re opr4 r{ c B epxnp oBoA?rMo crn JloH4ouon.
1 2. O6ueHHo€, B3ar4Moneficrsue.

3. ASpurcocorer A.A. OcHorrrr reopl4r4 MeranJroB: yue6noe u<lco6ue/ A6purocon
A.A..-- M.: @I43MATnI4T,2010.- 600 c.

n) nporpaMMHoe o6ecne.re Hlae v l{nrepHer-pecypt}br
Hay'rnax one x:rp oH ruas 6u6 tr'r oreKa. -- pexrau 

Ao cryila : http : l l elibrary. ru

BneunrrEfi. r{ BHyrpeHuufi $oros${leKrbr
IloH.srue o rerepocrpyKrypax

Srerrpu.rr3cKZfi KoHTaKr AByx

7. YTI EEHO.ME T OAIITIE I(]KO E 14 I4H@ oPMAnmoHFI oE
oE E CIIETIE HrI[] Akt cuuflJrpt HbI

a) ocHonHafl Jrr.rreparypa:
l. Eafiron ru.A. @zsnra KoHAeHcr{poBaHHorc)l. -hiafrroe K).A. @zsnra KoHAeHcr{poBaHHoro cocrroruuxl yve6Hoe noco6uel

Eafixos IO.A., Kysrreqon B.M. -- M.: BI4FIOM. Jla6oparopkrn 3HaH^rt,2015.- 294 o.
2. KaIqeHxo, A. lI. @usurca rBepAolo reJra. @ugHKa s1pa,,.fi4epnrre peaKrlr4z

fSnexrpousrtfi pecypc] : MeroAl4qecKr{e yKa3aHr4rr K rrpaKTr4qerlKrrM 3aHflTufl.,l- Lr

AoMaIxHI{M 3aAalltl4f,M rlo AlzcrlkrrrJrl4uaM: <B3aLrMO geitq4nue r43[yrreHuq c
BelrlecrBonr>>, <<TeoperlltlecKar ![zszt<o>, <<@usuqecKr4e cBoficrsa rBepAbrx. ren>> / A.
fI. KaqeH.rco, f. C. Crporconcrr.ril, C.U.Illapauon. -- 3nerrrpoH. reKc:roBbre AaHHbre.

- Jlraneqr : JIzuerqKLIfi rocyAerpcrseHHslii rexHr{qecrcufi;" yuunepr311rer, 3EC ACB,

AOCryna:
20t5. 20 c. 2,227-8397. pe:xunr

http ://www. iprbookshop.ru/5 5 67 4 "html
3. Hzrczrenxcls H.H. ocHosrt aHurn3a noBepxHocrfr4 TBepAbrx reJr ys16rloMZ

arounofi ,fusvlxu: yve6noe noa<>6uel Huxnreurcoe H.H..- SlemrpoH. reKcroBbre
AaHHr,re.- Toucx: Toucrufi ronr4TexHu.recxr4fi yrrr,rBepcr{t:er,2013 , 203 c.

6) 4ouo"rrHrrleJrbHafl Jrr{Teparypa :

It. @zszKa rlBep.4oro reJla: Y.{e6Hoe noco6ue / IO.A. Crpexa:ron, H.A.
TeHsKosa. - M. : WI,,PLIOP: HI4tl I4n$pa-M , 2013. - |107 c.

2. fypron 8",A. @nsura rBepAoro lena AJr.tr krHlreHepon: yie6H:oe uoco6rae/
fypron 8.A., Ocay.uenro P.H.- M.: Texn<loQepa, 2012.-- 560 c.

M"p HayKLr pr rexHuKrz. - PexzM Aocryna:\ttp:llmirnt.rul



8. MATEPI,IAJIbHO. TEXHITIE CKOE OEE CNdIIEHI{E
4r4CrlrrrrJfirHbr

Jlenquounrte ayruropnu, ocrauldHnrre 4ocrofi (arg MeJrp krlru lnaprepa),
gKpaHoM AJrr npoeKrlr{oHHhrx cLrcreM, [poeKTopoM r4 novr6yrorur. Xls odecne.reHra.f,
npoBeAeHut na6oparopHblx pa6or vrpacTuqecKux saHxruiar4Meroror KoMrrrrorepHbre
KJlacchr xaQe4prr @zfIM u crelllaanrr3l,IpoBaHHhre y\re6uo-nayrnrre na6oparopt4r4
rasepuofi crepeoJrrlrorpaSuu (na6. 123-3) v nasepnofi rexHLt[fl{ u Jra3epHhrx
rexHoJron{ir (ta6. I 07-3 ).



Pa6oqa.q [porpaMMa Ar4crl]rrrJrr4Hbr cocraBJreua B coorBercrBuu <> rpe6osaHdsNrr,r OfOC BO no
HanpaBJreHr,rn

Pa6o.ryro [porpaMMy cocraBr{Jr

PeqeHseHr

(npegcranurenr pa6oroAarens) o-2
(uecro pa6orrr, AoJrxHocrr,, @lIO, noauil

flporpauua paccMorp eHatr ogo6peua Ha sace;talkrr4 @zlIM
llpororor J,lbl or 03.09.201g roaa

3anelyrorqrzft ra$eapoft
Apar<enrn C.M.

, no4nucr)

Pa6o.ras [porpaMMa paccMorpeHa Lr o4o6peua Ha 3aceAaHun yve6no-MeroAr4qecxoft KoMlrccrdr{

b)
A

ApaxenrH C.M.

yue6uuft ro4

OT

3anegyrorqraft ra(heapofi

Pa6oqas [porpaMMa o4o6pena ua

flpororol 3acelLa:slarfl, raoeapu J.{b

yue6nrrft ro4

OT foAa
3ane4yrou1rzft xa(pe4poft

Pa6o.ras [porpaMMa oAo6pena ua

flporoxor 3ace1aHLrfl. ra(pe4prr Jrlb

yve6uuft rog

HarrpaBJreH ux 28.03 .0 r Hanorexnonor'rz u qrarpoqrcleMHa, rexHr.rKa
Ilporoxor JVsl or 03.09.2018 roaa

3ane4yrorqnft xa(beapofi

no4nucr)

JIUCT IIEPE YTBE PXNE HI,I,[
PAEOIIEIZ IPOTPAMMbI AIICqUUII,IHbI (MOAYJIfl)

Pa6o,rafl nporpaMMa o4o6peua ua

flporoxon sace4alprfi. xa(f e4prr Jrl!

3 ane4yrorqrafi raQ e4pofi

OT foAa


