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1. rIEJrb O CBOEHVTSL [rlcrlr4rrrurrbr
I-{em,ro ocBoeHla.t Al4cul4rtlrr4Hbr <@usr,rKa rBepAoro 'roJra) rBq.rrercrr

o3lraKoMJIeHIle c ocHoBaMr4 conpeueuHofi Sv:ur<z rBepAoro rera, BKJrroqarcruzx

o6n{ue [peAcraBlreHLrfl o crpoeHlrr4 Kpr{craJrJroB, MexaHr4tiMtrx rlporeKaroqlzx B

Kpllcr€LJlnitx npoqeccax, BIrLrflHvrLr crpyKTypbr rBepAbrx re.[ Ha ux Qu:zuecxue
csoficrsa. ZsyueHze AIrcIII4nnrrHbr AoJrxHo cnoco5crBoBarb ,fiopnaapoBanurc

rny6orux zLraHvria B o6nacru Sz:raxu vr nupa6orne cnoco6uocra coilocraBnsrF,
naSruoAaelMble Szsz.recxue flBIreHLrfl c SyH4avreFrr€urr,Hr,rMrzr Sra:uveqxuvra
3aKOHOMepHOCT.f,Mr4.

2. MECTO ArrCUr4fIJrr4Hbr B CTpyKTypE oflorl lBo

AuclJ.uwruua <<@l3lrKa rBepAoro reJra)) orHocr4rc.rr K dasonofi .qiacrvr onOn
rloAroroBlfl,I Saxalaepon uo HarlpaBneHr4ro <<HanorexHoJroluz r{ Mr4Kpocr4crgMHarr

TO>(HI4KD). Attx ocBoeHl4t 4annofi Al4cUrrnnuHbr yqaqnMcfi rpe6yorcn ztfauux,
noryqaeMble B paMKax cJleAyroIqux npelruecrByroulr4x AnarJvrnnvLr: S4sura,
BBEAEHI4E B HAHOTEXHOJIOIT4I4.

Vcuerunoe ocBoeHue Avrc\LrrrJrrrHbr <<B::auvo,4eftcrnue JrirepHofo r43nyqeHLrfl e

BeIIIecrBoM) rlpeArlolaraer HaJrrvrue y o6yveuoqr4xcf cneAyroqvrx 3HaHuit, yve1vrfr. u
HaIIbIKOB, [OnyqeHHbIX rIpI4 LrcylseH'Lrv yKa3aI{HbIX Ar4CrIr4rrIrVrH ]n B xoAe npoxoxAgHvrtl
yve6uofi rr [poI,I3BoAcrBeHHofi nparu4K: 3HaHr.re ocHoBHsrx drn:nrrecKrrx 3aKoHoB B
o6lacru KBaHToBofi $nszr<r,r; 3HaKoMcrBo c MareMarr4rrecKaM ailnaparo:v orrkraaHr4tr

roBeleHl4l{ KBaHToBbIX cl4creM; 3HaHZe ocrroBHrx Szsrzrrecriux 3aKogot\lepuqcrerZ,
xapaKTeprzr3yroqr4x np oreKaHue lpoqe c c oB B TBepAbrx reJrax.

B ro )Ke BpeMrI, ocBoeHl4e 4annofi Syu4qar'aenralrHofi AkrarJ:arrnunrr HeoSxqrrrMo
Antr ycneluHofo ocBoeHl4.fl nocJreAyrotqux Akrcrfurrrrr4H, TaKrD( KaK OqHOBbr

Kpl4crannOrpa$uz, Qusrz.recrue ocHoBbI Mr4r(po- r4 HaHocr4crevuofi TexHr{Kr4, a t'axNe
trpu Hanua aHvyr Ar4rf Jr o M Ho fi p a5 oru.

3. KOMIETEHIIPII4 OE)TqAIOIIIE| OCfl,, OOPMI4PYEMbIE B
pE 3 y Jrb TA TE O CB O E H Vrfl [I,/CrIr4rr JrLrHhr (M oAyrfl )

B pesynrrare ocBoeHprfl nr4crlunnvnrr oSyvarot1tufrcx Aon:KeH AeMoHcrp?rpoBarb
cne4yrcque pe3ynbrarbr o6pasonaHzx :

3narr: ocHoBHbre 3aKoHbr, orrr4cbrBaroqr4e rpu:uuecrcr4e ilpoqeccbr,
rBepAbrx rerrax (OIIK-2);

[poTeKa]oruue B

Vuerr: ycraHaBnl4Barb npI4uI,IHHo-cneAcrEeHHyro cB.q3r, MexAy ua6ruonar4ltttr"
.IBJIOHII.f,MI'I u ocHoBHbIMI4 3aKoHoMepHocTJIMLI Szszxz rBepAofo TeJra (OlK-t);
I4cfloJlb3oBarb cpeAcrBa KoMrlblorepHofi rexHrarv Anfl perueHrrf, coBpeMerrHbrx 3agaq B

o6racru $uzuxu rBepAoro rerra (lII(-1).



B.naAeru: cuoco6Hocrblo rlpeAcraBn.rrrb aAeKBarHyro coBpeMeHHoMy ypoBHro sira:nurt
Haf{Hyro KaprI{Hy Mlzpa Ha ocHoBe 3:aarrvfl ocHoBHbrx uonoxeuzfi; 3aKoHoB u
MeroAoB Qusurn rBepAoro reJra (OIIK-1); cuoco6nocrbro nudn;rrrr

AOnxteH

nnapar

OBJIA,IIETb

ecrecrBeHHoHayqHyro cytllHocrr npo 6leM, Bo3Hr4Karoqzx B xoAe np oS eccrzoHafi rnoi.t
Ae.[TenbHOcTI4, npLIBneKaTb AJI'

Qusr.rru rnepAoro reJra (OIIK-2).
vx perxeHrzr Quszr<o-uareMarr4qeckuit

B pe3yJrbrare ocBoeHr4.rr Ar4crlr4rrnr{Hbr o5y.laroutufics
cJleAyroquvra o6rqeupo Seccr{oHaJrbHbrMrr KoMrrereHrlr4rrMz :

clroc0OHocTblo IIpeAcTaBJuITb aAeKBaTHyIo coBpeMeHlloMy ypoBHro 3lrraHvrfr,

HayqHylo KaprI4rry MI4pa Ha ocHoBe 3HaHr4fl ooHoBHbrx loJrox{eHufi, sarcouon z ltQro4on
ecrecrBeHublx HayK u MareMarr4Kr,r (OilK-l); cloco6nocrbrc Bb4nr.f,rr
ecrecrBeHHoHay{Hylo cylqHocrb npoSneu, Bo3Hr,rKaroilIZX B xoAe npo$ecczonairruofi
AerlTenbHo,crll, npl,IBneKarb Anr. krx perxeHrrrr coornercrsyrorqnfi Sriszro-
MareMarr4.{ecxzfi arrapar (OilK-2).

4. CTpyKTypA r4 coAEpxAHr4E Ar4CUr,IfrJrI4Hbr
Odrqas rpyAoeMKocrb AllcqLrnrvrr:tbr cocraBJrfl er: 7 3arrerHbrx eAr4Hr4u. 252 ,r,aca.
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PA3AEJI 1. MEXAHT4TIECKITE rr rErrJroBbrn cBofrcrBA TBnpnbrx rEJr



Tenra 1. CrpoeHr{e KprrcraJrJroB r{ ux MexaHr{qecnr{e cnoficrsa.
Kpzcralnu, avrop$nue reJla vr no{AKocrrr. SrrelteHrapHafl .ri.reftxa

Kpl4crannz'recKofi pelxerKl4. TpancrsqvoHHa.f, cr4MMerpr4rr. Tznnr oJIeMeHTApHbrx

flrreeK. Mo4erm crJIoIrIHofi cpe4u. O6parunaue (ynpyrze) 4e$opMaqr,rr4. 3aroH fyr<a,
llpe4en yrpyrocrz. HeodparllMble (unacrrzuecrcrze) 4e$oprvraunn. Teryqecrr,. flpe4el
[porlHoarz. fe$exrbl Kpl4crarrl4tlecKofi peurerru (roueuHbre, lauefiuue, 4nyvepunre
u o6reuurre). Bnzxuze 4eSeKroB Ha cnoficrBa Kpr4craJrnoB.

Jlenqun 2. Teu.nonsre ceofi crBa KprrcraJrJr oB.

Mo,4elr rerrJloBoro ABu)Kelvrfl, KpricraJlJrz.{ecKofi perxerKl,L Klaccia.lecxarr
Teopl4.t rerIJIoeMKocrI4 Kprlcr€urna" 3arou fiolonra v lllr,l. Teopz-r ffielax.
Hcrpuanu{ble KoJIeSasux Kpl{crannvrqecrofi peruerKr4, r{acrora r4 TeMnep,nypa fielan.
Terrosoe paclrlapeHl4e KpI4craJUroB. Tenrueparypa nrraBJreHr{.q. TennoupoBolr{oclb
KpI{CTanJIr4r{eCKOV p elIeTKr4.
PA3AEJT 2. SJTEKTPOHHbTE CBOTZCTBA TBEpnbrx TEJr
Teua 3. MoAe"uu cso6oArrbrx 3JreKTpoHoB MeraJrJra

Teopzx oneKrpoHHoro ra3a lI. Apyl.. 3aroH BuAeuarra-(Dpalrqa,
reoplls 3 ou ep S enb,qa. P acnpe4eneHr4e O eprvru-[ krp aK.a.

Telrrr 4-5. 3ouuafl Teopus Kpr{craJrJroB.

Bonnona.s Qynr<qzx sneKTpoHa B nepr4oAar{ecKoM rroreHrluaJIbHoM rroJre.

Teopeua Eloxa. Kea3lauxanyJlbc. Teopenaa Kpavrepca. Iy'panueuae Ann>freurzn
3JIeKTpoH€t rIpoBoAI,IMocrI4 B oJreKTpr4qecKoM rroJre. 3S$ercrrarrHerfl. Macca oJreKTpoHa.
CoScrnen.nue nonyrpoBoAHr4Kr4. llou-srze AbrpKrr. Sanzcnivroc$
sneKrporpoBoAHocru coScrBeHHofo nonynpoBolHrrKa or reM[eparypbr. Ilpznr$cHr,re
nonyrpoBoAHlrKl4. llpznrecu .4oHopHoro 14 aKqenropHofo ll{rroB. 3nexrpourpan 14

AbrporrHa.f, npoBoAI4Mocrr{, [uelercrpurz. lllpono4zM(fcrb Anerrer<rdr4Kot].
3ner<rpuuecxuit upo6ofi AI4oneKTpI4KOB" llresoeneKTpr4Kr4 r,r aerHerosneKTpr4Kr4"
PA3AEI 3,, MA|HI,ITHbIE CBOTZCTBA BETUECTBA

Temr,r 7-8. OcnoBHbIe BrrA[,r MarHerlrKoB
Maluurgrre ceoficrBa aroMa. MaruurHbre MoMeHTbr 3neMeurapHbrx rrqcrrirr.

Ma.rueroH Eopa LI .sAepHbtfi varneroH, fzpoMarHrrrHoe orFrorueHr4e. Orrlnr 4roua
Ha BHeIuHIee MarHI4rHoe rIoJIe. 3$$err 3eeltaua" Maruz'ruoe rroJre B Beu1gcrBe.
HauaruurleHHocrb. MaruurHa-f, Bocrpr4lzMrrlrBocrb r4 rrpoHzrlaeMocrb. Awa-, ilEpa- 14

$epporvrarlHerl4Klz. OcnoeHsre csoftcrea SeppoMarHerr4KoB. f{oueuu. T'enaneparypa
Kropz. Kpznax HaMarHIrrIvrBaHLrfl. I-zcrepeazc. Q>zsr4.recKar npupoAa

$epporraarHerlz3Ma. Oduennoe B3al{Mo4eficrnze 3neKTpoHoe. r\urusepponrarHelrr4ur4,
@eppzvrarHerrrKrl. Cuunonue BoJrHbr,

PA3AEJI 4. CBEPXIIP OBOAI,IMO CTb
Tenra 9. (Dnsu.recKue cnoficrua

{xcosetpcoua

Keaqronan

cBepxIIpoBoArrrrKoB. SQQprcrr,r



-flefieHIae cBepxnpoBoAI4Mocrr{. Kpzruuecrax reMrreparypa. Kynepoecr<r.ie
napbl. SneprerrzqecKaq LI{erIb. Marnzrurre csoficrna cBepxnpoBoAH}rKo3.
flonepxnocrnrrft cBepxuposoAsxlzfi roK. 3SSexr Meircuepa. Kpnrngecrcoe
MarHI4THoe IIoJIe. CnepxupoBoAI{I4Ka BToporo poAa. KsaHrosaHr4e MarHr4rHofo
[oroKa. 3SQercr Aapouona - Eorraa. Crzcreua craSocB.rr3aHHbrx cBepxnpono4Azxon.
3$Qercru ,{NoseScona, Cnepxnpono4rqrzfi KsaHrosufi unrep$epeuqzquurrfr
Ae'reKTop MafHr4THofo rroJr.r. BrrcororeMneparypHas cBepxlpoBo,4r4Mocrb.

femtl laOoparopuux lla
I . Oupe4eneHr4e rocrosuuofi CreSaHa-EolrqtraHa
2 . r4zyureHr4 e reMrr ep aryp H o it z asucuwo crlr 3 Jr e Krp o np o B oAll o c rr{

IroJrylpoBoAHr4KoB

3. IlccrreAoBaHlze crpyKTypbl TBepAbrx reJr MeroAaMr4 pacrpoBofi snextpoHnofi
Mr4KpOCKOnlrr4 

"

4' . VIccn eAoBaHIze cocraBa rBepAbIX ren MeroA aM:a p awauoe cxo fi Mr4KpocKonn n.
Teur,r uparcurqecrcux :ansruf

1. llocro.snuas Ma4elyHra.
2. TenloeuKocrb rBep.qbrx reJr.

3. Tznrr Kpr4cr€rJrJrr4qecKr4x perxeroK.

4. BorHoeas Synrcqzx eneKrpoHa B oAHoMepHoM nepr4oAr4qgcKoM

rroreHrllr€ue. B osuuxHoBeHr4e 3 anp eqeHHbrx 3oH.

5, MeroA czmsofi cB.rr3r4 rrs pacqera soHHofi crpyKrypbr rBepAoro rera.
6. Mero4 cta5ofi. cBfl3Lr (pa:noxeHr4e tro Seryulznr BoJrFraM).

7. C$epa CDepvrrz.

8. llonepxuocru @epMr4 B AByMepHbrx u rpexMepHbrx rKpr4craJrJrax.

9. CnepxnpoBoAzMocrb.

5. OE]PA3OBATEIbHbIE TEXHOJI OrVftI

flpone4eHze JreKr{r{oHHbrx zausrufr o5ecne.reHo ailerJr4anusupoBaHHbrM14

ay[vrropvrtrMLr, o6opy4oeallHblMI4 KoMrrbrorepaMr{ v 3rreKTpoFrHbrMr4 .rpo.xtofanotu,
r{To tIo3Bofl.ser conpoBox{Aarb qreHue lexqzfi AeMoHcrpaquefi KoMnbro,rebHl,rx
clafi4oe. llpone4eHze neKul{oHHbrx salrnruir rro .qr4crlr4nJrr4He npol4cxoAr4[ rro
KJlaccullecroft @opvre. llpeuo4aBareJleM Sopnrynzpyerc.rr lpoSteuaru(a nexri712 vI

Kpyr 3aAar{, rroAJlexaqux paccMorpeHr{ro. llpz eroM AeMoHc,rlpr4pyercfl B:arauobnrsn
AarrHoft TeMarI'IKI4 C Marepr{aJlaMr4 npelbrAyrqr4x lercqzfi. l3arer,,r [perroAaBaTeneM
pacKpblBaerc.f, coAep)KaHrle 4anHoft TeMbr" E xo4e JreKrIr4H o6yuarorquttbs sa4Qrorc;r
Borlpocbl, rlo3BoJlf,rolqze vM caMocroflTenrrHo HaxoAHTE perueHr4rr rrocrallJreirHrrx
npo6lev Ha oclroBe rlMeroqr4xcr y Hr4x zuauuit, iloryrteHFrbrx v.vtvr B xoAe
npe)AbrAylrll4x ner<qzfi u npeAlxecrByloqr4x KypcoB. ilnn rroBbrrueHa;r yflonua



ycBoeHl4fl JIeKIII4oI{Irofo Marepvana Lr [pr4o6pereHvrfl rtpaKTr4qecKr4x FraBr,rKoB

rIpoeKTLIpoBaHI4.q npeAycMaTpl4BaeTc.lt aKTI4BHax $opnra npo]leAeHvrfl. rrpax'rr4rtrecKr,rx

saHxtuir B Br4Ae coBMecrHoro pa:6opa 14 perueHvrfl 3aAar{.

6. OIIEHOqHbIE CPEACTBA AJIfl TEKYIIIBTO KOHTPOJIfl
YCTIEBAEMO C TI,I, IIP OMEXTYT OIIH OIZ ATTE C TAlIuu fI o uTo f AM

O C B O E HVIfl trVICIIUIIIIIHbI I,I ytIE E H O - ME T O AI,ttI E C K O E
OEE CIIEIIEHUE CAMO CTOfl TE JIbIIOIZ PAE O TI;I CTYAEFIT'OB

Borrpocsr A.rs pefiruur-rcourpoilq J\b1 :

1. Kpucranmr, avopSHbre'reJra rr )KrzAKocrz. cxoAcrBavpa3nzt.q.zrfl,
2. 3teveHrapHafl .q.refiKa Kpl{cralrnra.recrofi peurerKr4. TpaHcnnqr4oHnas

crrMMeTpr4t.

3. Tuurr gJreMeHTapHbrx -f,qeeK.

4. Mo4erir crnoruHofi cpe4u. olparuwrcre (ynpyrue) 4edlopMaur{r4, Barorr
fyr<a. llpe4en ynpyro crra. Heo 6p arr.rMbre (nr acruvecxue) 4e tf, c'pnr aqzu.

5. [eSerrrr Kpr4craJlnzqecKofi peurerKr.r (roveuurr e, rtuueitubre, AByMopFrbre
a cr6reumsre). Bnzfl:c':Z.e 4eSerron Ha ceoficr.Ba KpHcraJrJroB.

6, Mo4enr relJloBoro ABIzxeHLrflKprrcranrh.Iecxofi peurerKr{.
7. Kraccz'recKa.f, TeopI{rI TerrJroeMKocrrr Kprrcranna. 3arou

llrz.
8. Teopza rerrJronpoBoAHocrr{ 3fiuurrefina,
9. Teopux [e1ax. Hopualrurre Kore6aHu,q

r{aorora r4 reMrrep a'rypa [e1ax.
Kp14cranJru.recxoft

fionolrra tI

perIeTK14,

lJIatsIeHHr.

llOJIE

10. Teuronoe pacrur4peHr{e KpnrcranJroB. Tenrnreparypa
TenloupoBoAHo crb Kprzcrannz.recxofi p etuelKn.

bpocrr Aqfl pefiTHrrrM2:
1. Teopzx orreKrpoHHoro rasa lI. Apya.. 3arou Bu4elaaHa-rDpanqa;
2. K saHros a.rr reopu-s 3 onaep S errbAa, P acnpe4eJreHr4e @ eprnau-[r4p ar{a,

3, Boruosa-s SyHrqar oneKTpoHa B nepr4oAr4qecKoM rroreHr{r4aJrbHoM

Teopenaa linoxa.
4. 3$SercruBnafl Macca oneKrpoHa B Kpr4crajrJre.

5. 3onna.q reopl{.t rBepAofo reJra rr aruwrcrr4Ka Hocrrrerefi 3apflAa.
6. Meralmr, ,ArIgneKTpvrKLt v [onynpoBoAHr{Kr4 c rorrKr.i 3peHrz.f, sonHofi re$pau,
7 . SnexrpoupoBoAHocrb rronynpoBoAHrzKon (codcrBeHHa.f,, npzvecuar).
8. Bnz.flurae nprErrrecefi Ha rrpoqecc gJreKTporrpoBoAHocrr.r.

9. feHepaqzr{ r{ peKoMsuuaqux Hocr4reJrefi. zapxga B roJrynpoBoAHzKax"
1 0. /[zS$ysz x u apefi.$ Hocr4reJre fi zapxga B nonynpoBoll zKax,
11. llone.qeHl4e noJIyrIpoBoAHI4KoB B czlbHbrx oneKTpr4rrecrKqx rroJr.BX.
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6.

3JreKTpOH0B.

7

8.

9.

10.

12. MexaHI{3M o6pa":oaaHl{f, p-n-nepexoAa, Bbrcora lr urrpvrHa rroreHrlrrarbuoro
6aprepa E paBHoBecHoM cocro-flHr{r4.

Boupocr,r A.rrq pefiruur-xoHrporrr J1b3 :

1. MarHlzruue ceoficrna aroMa, Maruursrre MoMeHTbr 3JreMeFrranrrbrx
qa0TI4II, Marueron lBopa rr x1epHbrfi vrarneron. fzpouarHarHoe oruo[rer{r4e.

orrrnr aroMa Ha BHerrrHee Mafrrr4THoe rroJre. 3S$exr 3eevralua"

Maruurnoe noJre B BeqeorBe. HauarHur{eHHocrb. Marriwrnar
BOOIrpr4r{Mtrr{Bo cTb 14 npoHr4rlaeMocTb.

4. Aua-, napa- u $ epporr,rarHerr.rr{r4.

5. OcrroeHrre ceoficrea $eppoMarHerr4Koa. loueurr.'feunepprypa tftopu,
Kp zn ar H aM arFrr4q vrBaHHfl . f r,rcrep es u c.

cBepxnpouo4.arqzft totc. 3S$ercr MeiicHepa. KpuruvecKoe Marr{lrrr-roe rroJre,

1 1. CnepxupoBoAHr4Kr,r Broporo poAa.

12. KsaHrosaHr,reMarHr{THoforroroKa.

Boupocsr rc arcgauerrv

1. KnaccrzSaKalll4fl TBepAbrx reJr rro 'tarrty c8.fl3r4. OcHouurre rrrrrbr
ce.s:|efi B TBepIbrx reJrax.

2. Motetcyn.apHble Kpucrannrr. tr4onHrre Kprzcr€Lrrlrr. llocroflr{Ha.f, Ma4e4yura,
3. KonalenrHaf, cBf3b. MeralluqecKa{ cB_rr3b.JVL\w'L VU'\JD.

4, Sleueurapuas .s.refixa KpI,Icr€LrIJIIzyecK fi peruerxz. Tpaucrgquosua.d c"rr$tpro,
Tznrr oJreMeFrrapHbrx -rrreeK.

5. MoAelr culorunofi cpeAbr. O6paruvr,re
llpe4el ynpyrocrr4.

Orzsu'{ecKa.f, nplrpora Seppori,rarHerr43Ma, Odnaeurioe B3ar4Mo4eilcgne

AnrzS epp oMarHerzr<z. @ eppr4rvrarHerrzKr4.

f.pteuwe cB epxnp o B oAr4M o cr u. Kpururr e cKatr TeM rt ep aryp a.

KyuepoecKr4e napbr. 3uepreruqecKa.rr qeJrb.

Marnurnrte cBoficrua 0BepxnpoBoIHZKoll. flonepxsoCrurrri

XUMI4qECKLIX

KnaccuSzKaIIvrfl 4e$exron Kpl{cr€urnpr.{ecxoft pe[rerKrr. -fo.{e.ruilre 
Aedjerrrr,

P anH o e e cHafl KoHrIeHTp arlr4.tr TerrJroB brx 4e S erron
Knaocrn$zKar\vrfl,4eSexror Kpl4craJrnz-recKofi perxerKrr. Jlzsefisrre 4edtexru.
Mo4enr rerlJloBoro IBI4)I(eHIzfl Kpr4crarurrrecKofi pe[rerKz, KnaccrzuNcKa.fl Teoput
TelJro eMKo crr{ Kpr4 cr€urJra. 3 arou [rononra u f7lt.

l0.KsauroBa{ Teopl4s 3ftHlureftua. TennoeMKocrb Kpr4cranJron B6rrasu d6conropuoro

6. llpo4ollubre v ronepeqHbre yrpyrre
@ouoHrr.

(yupyrze) 4eSoplaaqzra, 3arou fyr<a,

BoJrHbr, @asosa.s cl(opocrb yrirpyrr4x BoJtFr.

7.

8.

9.

HyJrr{ TeMrrepaTyp.



1 1 . Tecrpu t [e6ax. Hopvrannurre rore6 aHwfl Kpracrelrrnu.recxofi

reMneparypa fe6at.
12.KttitccuqecKa-f, Teopr{fl oJreKrpoHHoro ra3a lI.

pelxerrir.r. r{ac'fora ra

sneKTpoHHOfO ra3a.

1 5.Borrnonax Synrq?r.f, oneKrpoHa B
Enoxa. Kn asrazrurr;rrl, c.

16.O6pa:oBaHrze oHeprerr4rrecKrzx

[epuoAarrecKoM rIoTeHI]taaJrbHoM lrpne,

3OHBKpUCTanneBnpeAqne

l4.Ksaurosar reoputl cno6o4Hrx 3neKrpoHoB 3onrntep(renbAa. Pqcnpe4qJrenze
@epnrlr-flLrpana TeunoupoBoAFlocrb, 3JreKTpo[poBoAnocrb 14 TelJroeMKocrb

nepr4oAl,rrrecKofo IroTeHIItraJra.

l7.Moaenr cunruofi cB-a3lr sJIeKTpoHa aroMoM ra o6pason auvre 3Heprerl4rrecxu{ sona
B rq)r4QT€ulne.

1 B. Mo4enr Kpouunra-lleHHyr.
19.3anonueHr4e gHeprerr4qecKr{x soH oJreKTpoHaMr,r.

oner(TpoHa B Kpr{craJrrre. Pas4eneHr4e KprrcraJrJroB Ha

noJryrrpoBoAHr{Kr4.

2}.[nu:xeuue oneKTpoHa npoBoAr{Moarr{ B

M.ACCA sJreKTpOHa.

2l.Co6crBeHHbre yr npr.rMecHbre noJrynpoBoAHrrKa.

AoHopHoro 14 aKqenropHoro rr4rroB. Dlerrpounaa
KoHqeurp ar\ufl, cn o 6o4urrx no czrelefi .

22 " C enter o g Jr eK'rp 14 Krz lr rrb e3 o 3n eKTp rrKr4.

23.MaruurHbre cnoficrna aroMa, 3$Seru 3eeuaua.
24. Marur4Trroe [oJre B Beqecrne. HauarHzqeHHocrr, Marur,rrHa_s

rr npoHlrrlaeMocrb. llousrue o nua-, napa- u rleppo\aa|Herr.rKax.
25. @eppoMarHerr{Kr4 u r{x ceoficrsa,

HAMA|HI4IIPIBAFIVfl.
!olreunar

26.@wsu,recKa.f, rrptrpoAa $eppouarHerr{3Ma. O6ueuuoe
onerrp oHon . AnrraS epp oM arHerrzKr4. @ eppurrarH err4Kr4.

2T.CnepxnpoBo4lrMocrb 14 s$Qerrrr, cBq3alrHbre c Hefi.
28 .T eopu-f, cB epxrpoB oAr4Mo crz Jlou4onoe.
29. KynepoBcKr4 e napbr, Muxpocicorrr4qecKitfl reopr4.rr

Kynepa-TTTpu$epa.

6. @rasu'recKafl MoAeJrb rpaHr{rlbr MeraJrJra. pa6ora BbrxoAa

7. Bneruuufi r{ BHyrpeHuzft Qoroe$Qerctrr

Teopenra

crta6oro

flonepxuocu Oepnarl LJtfl

IrpoBOArII4KrI, AA3JreKTptrI([i r4

oreKrpr,rqecKoM rroJre, 9Qcler<rrreHaa

Apy,qe, Teuroegrocls
Kraccr4rrecKoro 3neKTp oHHoro ras a. 3 axou BraAeuaua- @p asua.

13.KeaHrona.fl Teopll.a cno6o4urx 3JreKrpoHoB MeraJrJroB A. 3orr,rrvrep$eJrr,Aa,

O4uouacu4qHoe upu6rulxteHl4e" 3uepreru.recKzft cneKrp oneKrpoHon, lllorsocrr,
co c ro.f Hr.rft cB o 6oAltbrx 3JreKTpoHoB.



8, ITorlarze o rerepocrpyKrypax
9. Snexrpzvecxuft KoHTaKT AByx nonyilpoBoAHr4KoB o pa3xrbrMu runatrru

rrpoBoAr4Mocrrz (p/n - lepexo4).
10. Snercrpu\ecrcufr KoHTaKT AByx MeraJrJroB. BuyrpeuHflfl rr BuerrrH.rrfl Kolrrar{THLIe

p a3Ho cTr,r noTeHrluarroB.

1 1 . Marevrarl4rle cKLI fr awap ur re op 14 r4 crl epxnp o B oArrM o clrz JI orr4o uoB,
12. O6weHHoe B3ar4Mo.{e ircrsve.

7. yTIEEHO-MET OAUTTE CKOE I,I IIHO OPMAUUOHI{ OE
OE E CIIEIIEHI,IE IIVCITIIIJIUHbI

a) clcuonuar Jrr{Teparypa :

1. @zsuKa lBepAoro reJra: V.{edHoe loco6ue I
Teu.sxona. - M. : I,IlLd PZOP: HI4tl I4u$pa-M , 2013 , - 307 c,

2. Ougura rBepAoro rerra / KopuunoBzrr A.A., OsHodzxru
- Flonoca6.:H|TV,2012. - 7l c.

ICl.A. Crpexalon, FLA.

B,n.,Cyxanop I4.V1,

3. Hurzrenxon H.H. Ocuoeu aHarrv3a noBepxHocrr4 TBep4rrx rbr MerpAaMr4
arounofi $usuxu: yve6noe noco6wel F{nxnreHrop H.H._-- 3lerrpou. reKctrosbre
AarFIHbIe.-- Toucrc: Toucrufr rloJll4rexHu'aecrduir.yHr{Bepcurer,2Ol3._- 20.3 c.

6) gouo.nHuTeJrbrrafl Jrrrreparypa :

4. EafiKos Io.A. @zsurca KouAeHcr{poBaHHoro cocroruwtl: y.redrloe uooo6rae/
EafiKoe K),A., Kysueqon B.M. - M. : EI,IHCTM. Jladoparopr4rl zuawwrt, 2A rc,- 1.9 4 c.

5. f'ypron B"A. OusaKa rBepAoro reJra An.rr r4HlKeHepoB: yueduoe toQo6wel
fypron B.A., Ocayueuro P,H.- M.: Texnocsepa, 2012.- 560 c"

6. A6praxocos A.A. OcHoert reopr4rr MerarrJroB: yuesHor: nocoSne[ ASprafcocoB
A.A..- M.: @Z3MATIIZT . 2010.- 600 c.

n) uporpaMMHoe o6ecueqeHr{e u llureplrer-pecypcbr
1. znanium.org

2. iprbookshop"ru

3 . http : I I www. studentlibrary. ru

8. MATE PI4AJIb H O. TEXHUIIE CK OE OF E C IIEIIE HI4E

AUCII14II.[trIHLI
Jlerqraounrte ayliu'ropvu, ocHarqduurre Aocxofi (an" MeJra vrnfr rraapi.epa;,

sKpaHoM An.{ [poeKIII'IoHHbIX crrcreM, rrpoerropoM r4 noyr6yxovr. /{nx bdecne.11enan
[poBeAeHux ta6oparopHblx paSor 14 rlpaKTr4r]ecKrrx zaux'ruitnMrerorcf, KoMrrbrorqpHr)re
KJlerocbr r<aSe4prr @ulIM z cneqLraJrr43r4poBaHHrre yue6no-HaylrHbre rra6op alopnw
rasepnofi crepeonr{rorpa0zu (rra6, f234) v lasepnofi .]rexHr.rKrz u
rexHoJrorurir (ta6. I07 -3).

na3opHbrx



Pa6oqa.s [porpaMMa AIIcqI{nJIIrHbr cocraBneHa B coorBercrBr4rd c rpe6onauusura O|OC BO no

HarrpaBneHurc 2 B . 0 3 . 0 I HauorexHoJroH4 14 r,r Mr4Kpo cr4 creMHar rexHr.rKa

Pa6ouyro nporpaMMy eocraBr4rr IorIeHr ra$, OIIMO IrI.IO.r{ecrHoB

PeqeuseHr
(rpe4cranrarelr pa6oro4aren.r)

flporparraua paccMorpenau o4o6peua Ha 3aceAaHrara r<a$e4pu OuIIM

3ar;e4yrorqnft xa$e4pofi Apareurj C,M,

Pa6o']as- nporpaMMa paccMorpe*a rr o4o6peua Ha 3aceralukr yvedno-uero4zuecxofr
I(oM14cc14r.r

HarrpaBneH us 28 .03 .0 1 HanorexHo Jrorr4r.r rd MzKpo cr4rcreMHar rex

flporoxon }lb or

llpe4ce4arenb KoMr{ccIlz Aparceruir C.M,

JIUCT IIEPEYTI} EPXAEHII'I
pAE O rrE fr trp o Ip AMMbI AtI C qllrr JIr,rHbr (M oAyntl)

?a6oqas [porpaMMa o4o6peua ua .{e6Hrrft roa

oAaflpororol 3acenalrrzrfl. xafi e4prr J\b

lJaneayrorqzfi r<a$ e,4pofi

Fa6o.{as [porpaMMa o yue6ulfi ro4

llporoxor 3 ace naHLrs. xaS e4prr J\b OT

3aee.qyrorqnfi xa(f e4pofi

l>a6o,aafl rrporpaMMa o4o6peua na

Ilporor<or 3ace a:utrs. xa(fe4pu J\b

ck,

yue6Huft ro4

(rrnecro pa6orrr,"4onNHocrr,, OI4O, uogn

(OI4O, toAnacr)

(ozo, no4rracr)

3ane4yrorqufi r<a$e4pofi

OT roAa


