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r . uE JII,I O C B OB HLrfl, ll[CIIHtIJrI,IHbI
I-{enxuu ocBoeHu.s Ardcrlrl[nr.rHrr <BeeAeHne a Su:ur<y nonyr]poBornrrKoB)) flBJlffrorc.s
- (popuupoBaHue y cryAeHTos sHaHufi o e$Sexrax 14 sBJreHr,rrx B rronylpoBoAHr.{Kax, ueo6-

xo.{raMbrx Anfl noHr,rMawut. SuzuqecKr4x npo{eccoB, rlporeKarou{rrx B [onynpoBoAHr{KoBbrx MLrKpo

- lr HaHocTpyKTypax;
- npuo6pereHr,re cryAeHTaMr4 HaBbrKoB pacuera napaMerpoB, xapaKTepa3yroqux sneKTpr,rqe-

crue, $orogneKTp[trecKr{e, TepMo3neKTpnqecKlre, raJIbBaHoMafHI,ITHbIe onrr,rqecKr4e, KoHTaKTHbIe
tBJIeHI,It B rronylpoBoAHr4Kix ;

- $oprraupoBaHr{e npeAcraBnenuft o ilepcneKTl,IBax r{crroJrb3oBaHr{r nonylpoBoAHr.rKoBbrx Ma-
Tepl{anoB B cooTBeTc"rBr4H c ocHoBHbIMr4 HarIpaBneHI{tMI{ pa3BuTkrs, MI4Kpo - I4 HaHoSJIeKTpOHr.rKI'I.

2. MECTO AIICUIilJII,IHbI B CTPyKTyPE OIIOTT BO

fiucquuruua <BseAeHrre B (pr,r:nny nony[poBoAHI4KoB)) orHocr4rcr K Bapr.rarr,reHofi qacrr
OIIIOII BO (xoa 82.B.O4.12) u uzyuaerct B 5-u ceuecrpe. Heo6xoAr4Mbre AJrs ocBoeHun AvrcrJun-
Jrr,rHbr 3HaHLrfl., yMeHr,rfl r{ foroBHocru o6yuarouefocs'npuo6perarorcr B pe3yJrbrare u:yvennr $u-
3r{Kr4, ssrcmeft MareMarr.rKu, $u:uuecKr4x ocHoB Marepr4anoBeAeHr4r. Ocnoeuue Aaunofi p.nc;r\vn-

nr4Hbr ueo6xo4rarrao Ins :a3yl'eunfl. KypcoB <@usl4qecKr4e ocHoBbr Mr4Kpo r4 HaHo3JreKTpoHt4-
ru>>,<<Marepuanbr 3neKTpoHHbrx cpeAcrB>, <KovrnoueHTbr gneKTpoHHbrx cpeAcrB, <@zruxa parva-
rlr4oHHbrx no:4eficrnafi upayuagr'roHHa.s crofixocrr, oneKTpoHHbrx cpeAcrB).

3. KOMIETEHIII,III OFyTIAAIIIE|OC.fl , OOPMI,IPyEMbIE
B PE3YJIbTATE O CB OEHTTN ilVCUI4TINI,IHbI

KoArr
KOMTIE.

renqnf,
no OIOC

Kounerenrluu ll.nauupyembre pe3yJrbraru o6yuenun

OTIK-2 Cnoco6Hocrb BburBJr.flTb ecre-
QTBeHHOHayTTHyIO CyITIHOCTb

npo6rerr,r, Bo3Hl4Karoqr{x B xo-
4e npo$eccrroHa,TbHo it [es-
TeJIbHOCTI4, rrpI4BJIeKarb Ans I,IX

perxeHr{r coorBercrBytouqufi

$ usur<o -uareMarl4qecK ufi an-
naput

3 uumt : Syn4aneuraJrbHbre [onoxeHr4s KBaHTo-

nofr reopnu rBepAoro reJra, 3oHHoft crpyxryprr
II onynpoBoAHr,rKoB, cTaTr4 cTr4KI{ 3neKTpoHoB I.I

AbrpoK B rronynpoBoAHr,rKax, ocHoBbr TeopuE
npoBoAr4MocTr{ nonynpoBoAHr4KoB, Teopr4r4 KoH-

TaKTHbrx snrenuft B rroJrynpoBoAHr,rKax

Yn e mo : Bblrro JrHrrb rr4rlo Bbre pacr{erbl 3neKTpo-

$u:uuecrnx [apaMerpoB [onynpoBoAHr.rKoB
B n a d e mo : H aBbrKaMr.r il ol4cKa 14 I4crlo JIb3o BaHvfl
14 cro qH r4 K o n u n (p o prr,r ar1 un 4ils. aHarrv3a 3 n e KTp o -

$z:uuecrnx trpoqeccoB B nonylpoBoAHllKax u
lonynpoBoAHlrKoBbrx cTpyKTypax

IIK-2 f otosHocrb rrpoBoAI,ITb oKcIIe-
pr4MeHTbr rro 3a,qaHHofr tr,tero-

,4r,rKe, aHirnr{3l,IpoBarb pe3ynb-
Tarbl, cocraBJlgrb o6:oprt, or-
qgTbI

Vmemu : aHanr{3r4poBarb pe3ynbrarbl gKcnepu-

MeHTOB n0 UCCneAOBaHr.rrc OCHOBHbTX [apaMeT-
poB, xapaKTepr43)'roruxx Q usuuecKl4e rlpoueccbl B

nonylpoBoAfr uxax u rroJryrrpoBoAHI4KoBbIX

cTpyKTypax 14 cocTaBJrsTb orqeTbr



fIK-3 | foronHocrr $oprr,rupoBarb I Vnemu: $oplaupoearb rrpe3eHra\uvr ro pe3yJlb-

rrpe3eHTarlllt4, HayqHo- I TaraM I,IccJIeAoBaHuff nepcneKTl4B HcIIoJIb3oBaHI{t
TexHuqecKr4e orr{erbr no pe- I [onylpoBoAHI4KoBbIX MaTepl4anoB B coorBercr-
3ynbraraM BbrnorrHeHHofr pa- | nuu c ocHoBHbIML{ HarlpaBnenhflMvl pa3BLITus

6orsr, o$opnnxrr pe3ynbrarbl I uutcpo - 14 HaHooJIeKTpoHI4Ku

[rccneAoBaHuit s snAe crarefi 14

AOKJTaAOB Ha HayrIHO-

TexHr4rrecKux r<ou$epeHu[tx

4. C T PyKTyPA I{ C OAE PX{AHITE Arr CqITIJII,IHbI

O6ura-s rpyAoeMKocrb Ar4cur,rnnuHbr cocraBJl.ser 4 sa.rernrx eAITHLIIIbI, 744'aaca.
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I Ocuoerr goHnofi

Teopr4r4 nony-
npoBonHzKoB

1)
l;L 2 2 6 U25

2 Crarncrura no-
cureleft 3apfl.Ear'
CO6CTBeHHOM

IIonyIIpoBoAHr,rKe

3,4 2 2 8 1,2130

aJ Crarucruxa uo-
cr{Tenefi 3apqAa B

rrpr4MecHblx IIo-
IIVIIDOBONHI{KAX

5 56 z 2 8 1,6140 Peftrusr-
rconrpom 1

4 MexaHagubr pac-
CEflHlIg. HOCI,ITE.

ilei4 3aDs.na

5 7,8 2 2 6 t/25

5 feuepaqua u pe-
KOM6r{HarIr{{ HO-

cr.rrenefi 3ar.fl.na

5 9,10 2 2 8 r,6140

6 [nQ$ysur u
Apeft$ HepaBHo-
BCCHbIX HOCIITC-

neir 3auflila

5 I1,
t2

2 2 6 r/25 Pefiruur-
KOHTpOnb 2

Korirarcrur,Ie qB-

ile}Ivfl B nony-
IIPOBOAHI4KAX

5 13,
1AI+

2 6 1t25

8 fa,rrsaHoN,{ar-
HI4THbIe r,r Tep-
MOSneKTputre-

cxrEe e(fQeKrbl B

lonyrpoBoAHI{-
KAX

5 15,
I6

2 2 7 1,6140



9 Onru.recxl,re Lr

$oroererrp14r{e-
CKPIE SBIEHI4fl B
rroJryrrpoBOAH14-

KAX

5 17,
18

2 4 8 ZlJJ Pefirunr-
roHrpom 3

Bcero: 5 18 18 18 63 LLI)J 3xsaNaeH (45)

4.1 Teoperuqecnufi Kypc: coAepll(aHue pa3AeJroB rr reM ArrcqurlJrrrHbl

1. Ocnoeot sounoil meopuu nonynponodnuxoo

Muxpouacrurla B [orenquamuoft xrrre. YpanHeHI4e lfipe4Ianrepa. 3uepreruqecKlae ypoBHu

MuKpoqacrlrrlbr B noreHrlualrnoft xue. Mlrt<poqacru{a B nepuo4utlecKoM cIrJIoBoM none KpI,IcraJETn-
qecroft perrrerKr,r. O6pasonaHue souuoft 3nepfernrrecrcoft crpyrrypu. 9ucno cocroflHl,Ifi n pa:perueu-
noft soHe. Knasuuunylbc 3neKTpoua. 3ar<oH Aucrepcku4. Irl:oeueprerl{qecKl{e noBepxHocru. Jloralu-
3oBaHnbre cocrorHr4s. 3oHuas crpyKTypa Hexoropbx [onynpoBoAHI{KoB.

2. CmamucmuKfl Hocumeneil sapnda e coficmeeuHoM nonynponodnuxe

3ouna"s sHepferr4qecKa.rr crp)'KTypa co6crneHHoro nonylpoBoAHl4xa (Dyrrxqrax pacnpeAeneHrul

nJrorHocrr4 cocrosnzft B 3oHax. 3$(fer<runnas nnorHocrb cocrol{Hufi n :ose npoBoArlMocrz. 3(pSen-
TrdBHar lrnorHocrb cocrosuufi B BaJreHTHofr soue. @ynnttt" paclpeAeneHut sneKTponoB rlo sHeprerll-
qecKr{M cocro.flHr.r{M (tfyuxquu Oepuu-[rapaxa, Boltquaua). Co6crseHHrrft nolynpoBOAHI{K: KoH-

qeHTpar$s uocureleff 3apr,Aa, nonoxeHr4e ypoBH.u Oeprvrn a co6creeHHoM nonylpoBoAHl{Ke. 3axon

4eftcreyroulux Macc.

3.C mo m uc m u Ka H o c u man e il rupa d o s n p u'M e c H btx nory np o e o d u uxax

Kouqenrpaulrr 3neKTpoHoB B rronynpoBoAHl4Ke: coAepxaqeM AoHopH)'Io rlpuMecb. Konqenrpa-
qu.rr AbrpoK B nonylpoBoAHr,rKe, co.4epxaueM aKIIeIIropHyro [pI,IMecr. YpanueHl4e 3neKTpoueftrpzuls-

Hocrr.r. lloloNeur.re ypoBHs Oepuu r{ KoHueHTpaul4fl Hocl4Telefi rapa4a B HeBbIpoxAeHHbx nplaMec-

HbD( rroJrynpoBo.{HrrKax (npurr.recs o.qHofo nn4a). flonyuponoAHl4K, coAepxauuft axqeuropHylo I4 .{o-
HopHyro npr4Mecb, - KoMrreHclrponanuufr [ony[poBoAHI4K. BupoNgeHnufi nolynpoBoAHLIK.

4. Mexuurctwbt pflccenHan aocumenefi supndu

Paccesirue Hocrarelefi 3aprgia' Bepoarriocrb pacceqHus. Crsgr BpeMeHI4 penaKcaIII4Id c eSQer-
TLTBHrn,t CeqeHr,reM. Bpenrr u 6rtLT:aa ceo6oAHOrO npo6era. TunsI IIeHTpoB paccefllnns.3QQexrunurre
ceqeHtur pacaes:eius r.r ,qJrr{Hbr cBo6oAHoro npo6era socnre.nefi sapqa Anfl pa3nlrw{bD( TI,InoB IIeHTpoB

paacefl:rttre,. Paccesuue Ha l{oHax npl,IMecr4. Pacce.snue na nefirpalbHbrx IIeHTpax. PacceqHne Ha rerIJIo-

erx xore6anr,rf,x pe[rerKl4.

5, fenepa4un u peKoMduna4ua nocumenefi zapnda

PaeuosecHtre r{ HepaBHoBecHbre HocI,ITenI,I 3apfl1La. Cropocrr reHepaIII4I,I ra perou6nnauul,I Ho-

curelefi 3apfl,Aa. BunonxpHar reHepaqur socurelefr gapfl,Aa. Monononxpnaf, reHepauus uocurelefi
3ap gia. Bn4rr perou6uHaquu. MeNgoHHarI IBnfIareJIbHarI peronl6unaqu-s. MexsoHHarl yAapHafl pe'
xotr6unauu-s. Perovr6uuaqrrr Hoclrrenefi sapa4a r{epe3 IIeHTpbI 3axBara. Bpenra xI43Ht4 Hocurerefi sa-

prya.3auucr4Mocrb BpeMeHr4 )Kra3Hr4 uocnrereff 3apfl,Ia or [onoxeHl,It ypoBHq (Deprr,ru. I-{enrpu npu-

Jruralvr,Lr ueHTpbr pexolr6uuaurau. flonepxHocrHarl pexovr6uuauas. PeKo\a6vrHaL\ufl, uo [UoxlIE-Puly.

6. faQQysua u dpefiQ HepflGHoGecHbN Hocrrmeneilwpda

I4gueneuue qucra nocureleft 3apryanpl4 HanI{qI4I4 [poqeccon auQQysuuu gpeirSa. YpanueHlae

HerrpepbrBHocru. [zQ$ysuounrul r,r 4peft(ponrul rorn npl4 Halut{ul4 rpaAl{enra KoHIIeHTpaIII4I,I HocI4-

rereft 3aprya. Koe$$uqueHT At,t$(|y:]rlr 3neKrpoHoB I,I AbIpoK. CoorHoureulre 3finrurefina. AnzNeure
HeocHoBHbrx nocurelefi 3aps4a. [z$SysuoHHa.rl AnuHa Mfl HeocuoBHbx uocurelefi. I4nxexqu.s u
3KcrpaKrlr4.f, uocure:refi 3apr{.a.

7. KonmaxmHbre flGJreHufl 6 nonynpoeodnuxax

flonynponoAHr4K Bo BHerrrHeM 3reKTpuqecKoM rlone. flpuuonepxHocrHoe I4cKpI4BneHI4e 3oH

3Heprur4. Pa6ora BbrxoAa oneKTpoHa. 3nerrpouuoe cpoAcrBo. TepuoeleKTpoHHa"s pa6ora Bbxo,4a.

Konranr Merarrn-Merall. KoHraKTHzur pa3nocrb rIoreHIILIaJIon. Kouraxr MeTaJIJI-IIony[poBoAHIaK.



O6orauleuulfr u o6eAHeuurui [pr4KoHTaKrHbIe cJIoI4 B rlonynpoBoAHl4Kax. 3rerrpuvecrnft rox qepe3

KoHTaKT MerarrJr-noJrynpoBoAHr,rr<. Eaprep L[orrxu. Heo4Hopo.unrrft norynpoBoAHriK - KoHTaKT nony-
rrpoBorHr.rKoB n- up-Tr4na. 3anuparouzfr c:rofi. Brrcora noreHrrr4aJrbHoro 6apsepa Hap-n [epexoAe.

8. f anoe aaoMazH umHbrc u mepJltosneKmp u.te cKue a Q tpexmu I nonynpo 6 o druuxax
fameaHoN,rarHr.rrHbre o(p(pexrrr: sQ$exr Xoll4 MafHl{ropegracrrannr,rft e$tperr. Tenronponog-

Hocrb nonyrrpoBoAHr4KoB. ,{ea rrrexanr,rMa nepeHoca relrna B nonFrpoBoAHr.rKax. TenronponoAHocrb,
o6ycroueHHas oAHr,rM THrroM Hocr4TerreM. TeuronpoBoAHocrb [pr.r Harr.rrrr4r{ gnexTpoHoB r.r AbrpoK
B rrony[poBo.{Hr4Kax. Teprr,rosnerrpr4qecKr4e .r{BJIeHI4TI: e(pQerru 3ee6exa, flerurse u Torracona. 3rex-
Tpo.{Br,rxyrqar cvrra ilpr.r Haruril{r4 rpaAr,leHTa reMrleparyprr. TeHsopesucrusHuft sS$er<r. Kos$SuqH-
eHTbI rrbe3oconporrrBneuuft .

9. OnmuuecKue u $omoenexmpwecKae nnJteHun s norynponoduuxax
flououlenue cBera [onynpoBoAHr4KaMr4. Cnercrp rlornolqeHr.rs. TrlnH rrofnoureHr,rft ceera e uo-

nyrrpoBoAHr,rrax. Co6crBeHHoe ($yu4arueuranluoe) [orJroqeHl4e cBera: ilpqMbre rr HerrprMble nepexo-

4u. Kpaft co6creeHHofo norurorueHns. flor:ioueHl4e cBera cno6o4nrmr4 Hocr4TeJrruu :apxAa. Kou-
nrexcuufi rroKa3areJlb npenoMrleHr,t-fl, llorroueHl,Ie cBera 3neKTpoHaMI4 B noKaJrI,BoBaHHbx cocro{Hl,I-
xx. llomoqeHr.re cBera peuerxoff. Oorope:ucrznurtfi e$$err. Keanroeufi Bbrxor $oros(f(perra.
YAemna-s $orouponoAr,rMocrb. Tor, o6ycrosreuHufi $oroupoeoAr4Mocrbro. Peraxcaqras Soronpono-
AlrMocrra. BenruruHaq QoroerexrpoABl4xyuras cuna.

4.2 Jla6 oparopHble 3 aHfl Tuq

Jla6oparopHbre 3aHrrr.rrr r{Meror uenbro yrny6nenrae LI 3aKpenneHr.re zuanuit, [onfreHHbD( Ha

neKllr{flx I4 B rrpoqecce caMocroqremHofi pa6otrt, a rarcKe cnoco6creyror BburBJIeHI4Io nperloAaBare-
neM ypoBns noAforoBKu Kax<4oro cryAeHra I{ ero Bo3MoNnocrefi.

II ep evenu na6op amopnorx p a6o m

1 . 3rerrporpoBoAHoc$ co6creeuHbx rIonylpoBoAHI4KoB.

2. 3nexrpolpoBoAHocrb npl'IMecHbrx rIonynpoBoAHI{KoB.

3. Ouru.recKoe fiornouleHne ra lporonponoAl4Moorb noqmpoBoAHI4KoB.

4. 3rccnepuMeHTaJrbHoe cHrrl,re BonbraMnepuofi xapaxrepplcrllKl{ cBeroAl4oAa.

Orqeru no .ra6oparopHbrM pa6orau uHquBr4ilyurbHble H AonxGbI coorBercrBoBarb rpe6onaru-
sM craHAapron. 3aruura BEmoJrHeHHbx ra6oparopnr,x pa6or npoBoAI,ITcs Bo BpeMq la6oparopurx
zamxruil Cry4eurtr AorrycKarorc.rr K BbrrroJrHeHlrlo c.neAltorqefi la6oparopnoft pa6orrr rocne 3ailIHTbI

BbrrronHeHHofi pa6or:u.

5. OEPA3OBATEJIbHbIE TEXHOJIOI I,II4

llpe4ycnarpr4Baercr r{clonb3oBanr,re aKTI4BHIIX u I.{HTepaKTIaBHbrx Qop* o6y.reuux upn
npoBeAeHr,ru JreKur4oHHbx, rrpaKTlrqecKr.rx u ra6oparopHblx ga:asrnfi' Ha npaxrur{ecrux 3ausrusx
TaKXe r4cnonmyercr upo6;reMHo-oplleHTr.rpoBaHgblfr uo/txo;L crl4MynupoBaHlre aKTfiBHocrId nyrelr
npuBneqeHu.a x o6cyx.{eHlrro npo6lerrr, Bo3HI,IKaIourrx B rlpoqecce BbIIIonHeHI,Ig zagauuit, I{a JIa-

6opatopnux 3alflTptsx npril{eurrorcr Myirbrul\{eAua rexnoJlorlln (nr.l:qeorfult'rurt, npe3eHTaII}IH

3neKTpoHHlre all6ouu u gp.). 3ausrus, [poBoAsrcq B ayAuropunx33l-3, o6opy4oBaHHbIX TexHI,I-
gecKr{Mr.r cpeAcrBaMu ilnr. uclonb3oBaHr.rq MynbrI{MeAHa rexHoJlorufi (euleoN,Iarepl4iulbl, cnaft4u)
u 324-3, o6opy4onauuofr rounrrorepHofi rexuurofr I4 cpeAcrBaMl4 Ant I4cIIoJIb3oBaHI4s MynbrI,IMe-

Ar,ra rexnonorufi. B upoqecce IroAroroBKH K 3aHqrzarvr crfheHTbl uMeror Bo3MoxHocrr pa6orarr
n lrlnrepuere, rrorrb3yqcb pecypcaMlr KoMIIbIorepHbIX KnaccoB rca$eApu (a.330-3, 503-3).

6. OIIEHOTIHbIE CPEACTB A [iln TEKyIIIETO KOHTPOnfl yCIIEBAEMOCTI4,
tIP O ME }ITYT O II H O fi AT T B C T AIIIII4 TI O I4T O f AM O C B O EH.Wfl , AI4 C III4II JIIIHbI
I4 YTIEFHO-METOANIIECKOE OFECfIEIIEHI,IE CAMOCTO.flTENbHOR PAEOTbI

CTYAEHTOB

Oueno.rHnte cpeAcrBa Ant reKylrlefo KoHTponq ycileBaeMocrlz:

a) ycrHuft onpoc cryAeHToB Ha neKIII'Iflx IIo H3yqaeMoMy Marepvatty;
6) oqenxa BbIIIoJIHeHI{.fl LI 3auII,ITbl la6oparopHblx pa6or;



r) oueura BbrrroJrHeHr.ra pac.rerno-rpa$u.recrux pa6or;
.u) npone4eurae peftrunr - KoHTpont;

6.L. Ilepe.reHb BorrpocoB Arq pefirunr - KoHTpoJrs

Peilmuuz-xonmpono JW I
1. KaKos Su:uvecxufi crr.mrcr BonHoBoro ypaBHeHI4q Illpeauurepa?
2. Karcon $usrauecxufi cIraHcr $yuxquu paalpeAeneuuq?
3. rlro raKoe xr4MraqeeKlrft noreuqua-u?
4. Karona Bepo.srHocrb 3arroJrneHnq 3neKTpoHaMI4 ypoBH{ Oepnrra?
5. Kaxoeo 3anoJrHeHr4e 3neKTpoHaMr{ oHeprerl.{qecKllx yponHeft MeHbrrrr4x, qeM ypoBenr Oepuu?
6. Kaxono 3arroJrHeur.re gneKTpoHaMr4 oHepferllrlecKl4x ypoenefr 6olr,rnux ypoBHs @eplrra?
7. B rar<onr cnyqae rlcrronb3yror Qyuxrlux pacnpeAeneuus Maxcnerra-Eoruuruaua?
8. Hro raKoe BbrpoxAeHr.re sneKTpouuoro ra:a?
9. fae pac[onoxeH ypoBeub xr4Mr4r{ecKoro noreHlll{ara e co6crBeHHoM rronynpoBoAnure?

10. B xarofi r.r3 rronoBr.rH 3a[peqennofi soHlr HaxoAHTcr ypoBeHb @epuu B nonylpoBoAnlrKax
n- u p-runoz?

1 1. Kax saatrcur nonolreur{{ ypoBHfl (Depuu or rerruepar:yprr?
12. laitre [oHflTr4e ocHoBHbIX lr HeocHoBHbrx HocI4Tetert sapxga.

PeumuHz-xnnmpont JW2

1. Hro raxoe paccerHlre nocurereft sapxga?
2. Karue Benr{qr{Hbr flBrrflrorcfl. Korr4qecrBeHHofi uepofi paccexnut?
3. fiaitte onpe.qeneHr4e repMlaHa (noABLIXHocrb socurelefi 3apfl,ra>>.

4. Karue Mexanr,r3Mbr pacceflHrrfl Moryr rrpoflBJltrrcs B nonynpoBoAHr4Kax, coAepxaulux
pa3nvrrHbre ge$erru?

5. B .{eNa cocrorrr $usuuecras cyulgocrb paccetHl{t Hocr4Tereit, zaptga uefirpa.irrHuuu
nprauecxuu?

6. IIo rarorrry 3aKouy cKJraAbrBarorcr BpeMeHa penaxcalluv npv oAHoBpeMeHHoM neitctsr4r4
HECKOJIbKLIX MCXAHIISN,IOS ?

7. r{ro Hasrrsaror npoqeccoM reHepallul{ oneKTpoHno-Ablpouuux nap?
8. 9to nagunalor npoqeccoM peKoMlu:naguu uocnrelefr?
9. .{afire onpeAeneHr.re cKopocrefr renepauuu n peKoM6uuarywu nocurelefi.

10. fiafire onpeAeneul,Ie BpeMeHI4 xLI3HIr nocrarenefi 3aps.ra.
1 1. rIeN{ ourrarorcf, crarlr4oHapHbre n HecrauuoHapHble BpeMeHa }KLI3HH uocurelefi saptga?
12. B qeM cyrrlHocrn e$Qexranputrunauux?
13. Kaxr.re cyqecrB).Ior BI4AII pexorra6una{uu?
1 4. Karue cyqecrByror MexaHr43Mu per<ou6u :nat\uw? B qelt npotBntlor cs. r4x pazr,.uuux?

15. B rarzx nonyilpoBoAHrzKax u3nyrrarenbHat Mex3oHHat peKoM6unauus uau6oaee nepo.arua?

16. B .reN,r cyrrlHocrb rr,rexsouuofi y.uapHofi pexou6uua{uu?
17. rlro raroe rroBepxHocrHar peKoM6uuauns,? Kaxyro ponb oHa Llfpaer npLI t4crIonb3oBaHHLI

nonyrpoBoAHllKoB B nonyilpoBo.qnl4KoBblx npu6opax?
18. KaKos Su:uvecxufi cuucl roH.flTrfi 4ra$SysuoHHoft ArIauu? Karult o6pa:ou oHa cB{3aHa

c BpeMeHeM xH3HI,I Hocure:reft zapxga?
19. YraNure npI4rrI4HbI 4uS$y:uouHofo roKa.
20. YxaNure ilpr4rrlrHbl apefirponoro roKa. !

Peilmuuz-xoumponu JYe3

1. r{ro raxoe pa6ora BbIXo.4a erexrpoua?
2. r{ro raxoe KoHTaKTHaT pa3uocrb rroreHlll{anon? Karurra o6pasorra oua sogul4xaer?
3. Kax Mensercg 3ouHalr crpyKTypa [onynpoBo,(Hl,IKa B rlpl4noBepxHocrHoM cJloe B cnyqae

KOHTaKTa MeTann-[Onynpoeo4H ra rc?

4. rlro raroe 3anl{palotque u a*TLr3anuparcqug cttou?

5. O6rscnure MexaHr43M BbIIrpsMJIeHrr.fl ToKa Ha KoHTaKTe Meranr-[ony[poBoAHlrK.
6. 9ro raxoep-n nepexoA? B .IeNa ero orJrI,IrII4e or KoHTaKTa MeTaJlJl-[onynpoBo,4nzx?

7 . Kar uaccu@uquponarb p-n-fiepexoArt?



8. r{erra orrlu-{aercfl. rerepoilepexoA or o6H.{Horo foMoreHHoro nepexoga?
9. Kaxoe MexaHr43M esaulaoAeficrBr,r{ cBera c Kpllcrannn.{ecrofi peurerxofi?

10. B qeru cocror.rr cyrrlHocrb np{Mbrx r4 HerrpsMblx orrrr.rqecKux nepexo4on?
1 1. Karona nprrpoAa nornoueHlrr cBera lrpl4MecHbltrlu aronaalru?
12. rlro raxoe ercurou?
13. B rarofi o6rac:ru AJrr,rH BoJrH ua6moAaercq 3KcuroHHoe rrorJror[enue?
14. B qeu cocroprr cyrrlHocrb qBreHr,r.f, SoronpoeoAunaocru?
15. Kax cesgaHa SoronpoBoAnMocrb c rrofrouentaeNd csera?
16. 9ro raxoe KpacHas rpaHvrla Soronpono4ur,tocru?
17. Yuacrnyror Jru oKcr.{ToHE'r B Bo3HHKHoBeHI{L.I $oronponoAulrocru?
18. Kaxosa ponb 3anonHeHr.rq rpr4MecHbrx yponHefi e $oronpono4rauocru?
19. tlro raroe Soronomra:lr.rrecue ssrenus?
20. B .rei\a cyrrlHocrb nroMr,rHecqenunu?
2T. Kar cessaHrr rcoe(fSuquenr Xorra r4 KoHIIeHrpaIIr{fl uocrarerefr zapr.ga?
22. Karue cyuecrByior repMosneKTpr4qecKlae eQQer<rrr, B qeM ux (fu:uvecKar cyu{Hoct?
23. Kaxosa npuqr.rHa Bo3Hr4KHoBeHr{fl perxero.IHofi cocraBJrsroulefi renronpono4uocru?
24. Kaxue Bbr 3Haere MexaHr43MH pacceflHufl $ouonoe?

6.2.3xraueu

3Ksar\aeH rrpoBoAr.rrcg no 6urerau. CryAeHT AonxeH npoAeMoHcrpr4poBarb 3HaHue ooHoB

rsaHronofi TeopI4I4 TBep.4oro rera, Qu:uqecKyro cyrrlHocrb 3neKTpr4qecKrrx, {orosrexrpfiqecK}rx,
TepMogneKTpr,rqecKr,rx, fzLtrbBaHoMarHI,ITHbIX oIITL{qecKI4x, KoHTaKTHbx qBreHrafi n rorynpoBoAHl,I-
Kax; yMerb BbrrloJrHtrb rrrrroBbre pacrrerbr srerrpo(fn3r4qecKr.rx napaMerpoB rrony[poBoAHLIKoB.
Cry4eur Aolrrreu 3Harb rlepcrreKTr.rBbr I4crroJIb3oBaHI4{ rroJrylrpoBoAHr{KoB B coorBercrBl,n4 c oc-
HO B HbIM IA H anp aBneHV flMVI p A3BrrTkr fl , M I4 Kp O - I,I H aH O 3n e KTp O HI,I KI,I.

Bonpocur K swsuMeHy

1. Ypanuenne l[pe4uurepa. Borurbr Ae - Bpoftnx. Mutcpouacrr{rla B rroreHu}Ianruoft glre.

2. Bomronas (pyHxqr,ra B oAHoMepuofi u rpexMepuoft crpymype.
3. llonsrne cocro.flHr.rs. I{ucro Bo3MoxHbIx cocro"sHl4fi . Bupox4enne.
4. Cocro.snue 3neKTpoHoB B [epI4oALIqecKoM cLIJIoBoM none.
5. CoornomeHr.rq Me)KAy gueprrrrMu 14 r4MrlynbcaMla qacrl4l{bl B nepuoAl4qecKoM cpIJIoBoM none

Kpr4crannu.{ecKoft perxerKl{.
6. flonqrne 3Hepferr4r{ecKr4x aoH n rn€p.4oM reile.
7. 3uepreruqecKr4e 3oHHbIe Ar.rarpaMMbr MeraJIJIoB, ALr3neKTpr{KoB, rrorynpoBoAHuKoB.
8. Crpyrrypa 3Heprerr{r{ecKr{x 3oH B rrprMo3oHHblx Lr HerrprMo3oHHr,rx nonynpoBoAHllKax.
9. 3uepreruqecKas 3oHHaq Ar,ratpaMMa nonynpoBoAHnKa c sneKTpoHHbrM TIIIIoM rlpoBoAl4Mocru.

10. 3neprerr4rrecKar 3oHHarr Ar4arpaMMa [onynpoBoAHr4Ka c AblporrHbrM TI4rIoM IIpoBo.4I4MocrI4.

1 L Oyurcqran pac[peAe rre:aus. qacrr4rl rro 3Heprutrr.r. Oynrcqr,rr Oepvrra-[upaKa.3asucnN,Iocm
(pynr<qur,r pacrpeAeneHllfl or reMrleparypbl

12. HenupoxAeHHarr cucreMa sneKTpoHoB B nonynpoBoAur{Kax. Pacupe4erleHlle Maxceerra-
Eom,quana.

13. Korqeurparlr4r Hocr4TeJreit zapqarr [onoxeHl,Ie ypoBHt (Depnrra s co6crseHHoM noJDmpoBoAIII,IKe.

14. Kosqenrpar\vrfr. nocurerefi 3aps,Ia r{ noJroxeHl4e ypoBnr (Depuu B eneKTpoHHoM noJlyrpo-
BoAHr.rKe. 3axon 4efrcrnyrorqlrx Macc. 

L

15. Kouqenrpaqr.rfl Hocr,rrenefi sap.a,4a 14 rronoxeHl{e ypoBIUI @eprr,ru B aKIIenropHoM rloJryflpoBo.4{I4Ke.

16. BsaLrNdHaJr KoMrreHca\r4fl AoHopoB r4 aKIIerITopoe. KolaneucupoBaHHble nonylpoBo.4HLIKH.

17. KonqeHTpauuq uocureleft 3apfl,Aa r.r rroJroxeHl4e ypoBHs Oepruu B cI4JIbHoJIerupoBaHHoM no-
nyrrpoBo.4Hr.rKe.

18. PaeHosecnbre r{ HepaBHoBecHbIe HoclITeJII4 3aps.!la. feuepaqur u perou6uHarlufl HepaBHo-

Becubrx uocureleft 3aps,Aa.

19. Bpenr )KLr3Hr{ nocureleft 3apflAa. Mexanugrran pexou6unar\uu uocurelefi sapflpla.

20. 3nerrpoHHar r4 AbrpoqHaq KoMnoHeHTr,r y4enbHofi s:rerrpuuecrofi ilpoBoAl4Mocrl4 nonynpo-
BOAHIIKOB.

2 1 . MexauI43MbI pacceflHtrs, n [oABlrxHocrt cso6oAHbIX uocureleft 3apfl.Aa,



22. T evnepary pHaA 3aBlrcrlMocrF, [oABrlxHo crl4 socurelefi 3ap fl,1;a.

23. TeuneparypHaf 3aBr4cr4Mocrb gneKTponpoBoAl,IMocrra nonylpoBoAnr.rKoB,
24. [uS$pr4oHHa.s ra 4pefi$ona.f, KoMrroHeHTbI nJlorHocrri roKa 14 rroJrynpoBoAHr,rKe.
25. VpanueHrlr HerrpepbrBHocrn Arq ceo6oAHbIX HoclITeneft sapr4a B noJrynpoBoAHr.rKax.
26. TennonpoBoAHocrb nonylpoBoAHr4KoB.
27. TeprvrosneKrpr4qecxufi s$(f exr (s$$er<r 3ee6era).
28. 3S$er:ru ToucoHa u flerlrre.
29. Mexanr.r3Mbr rrornorrleHnr cBera B nonynpoBoAHr4Kax.
3 0. (DoroaneKTplrqecKrae e$Sexrbr B rronynpoBoAHrrKax.
31. Mexanlr3Mbr orrrr.rqecxoft feHeparlur,r nocurereil 3apfl.Aa B rronynpoBo.qHrlKax.
32. 3$$exr Xo:ua r4 MarHr,rrope3ucrr.rBHnfi e$Qexr B rronynpoBoAHr,rKax,
33. Ana-rrus r4 oHepfernrrecKa.f, 3oHHas Ar{arpaMMa KoHTaKTa oneKTpoHHoro rronynpoBoAH}rKa

r.I MeTaJIJIa B paBHOBeCHOM COCTO.f,HI{I4.

34. Anarus rr 3HepfernqecKa.rr 3oHHair AriarpaMMa KoHTaKTa AbrporrHofo ilonynpoBoAHLrKa
I,r MeTI]JIJIa B paBHOBeCHOM COCTO'HLrr4.

35. Aualns r.r 3Heprerr,rqecKa.fl 3oHHar Ar4arpaMMa Bbrnp{Mrtrroulero KoHTaKTa MeranJra
c nonynpoBoAHr.rKoM npr4 npr4no)r(eHHl{ BHeIIIHefo Ilpf,Mofo HallpqxeHprs.

36. Ananlts r.r gHeprerlrrrecKaq 3oHHas A]IarpaMMa BblrlpflMJr{roulero KoHTaKTa MeraJrna
c nonynpoBoAHr4KoM nprr npnnoxeHl{I4 BHeI[Hero o6parnoro Harrp{}KeHrdr.

37. Auanuz r.r gHeprerr.rqecKas 3onHar Ar,rarpaMMa HeBbrnp{MJrrrorqero (ouuuecxoro) ronrarra
MeTaJrJra c [onylpoBoAHr,rKoM.

38. Ananras r,r gHeprerr,rqecKafl 3oHHas,qr{arpaMMa gneKTpoHHo-AbrpotrHoro nepexoAa
B paBHOBeCHOM COCTO.f,HTTI{.

39. Ananus r.r 3Heprerr.rqecKar 3oHHaJr ArrarpaMMa p-n ilepexq4a npn BHerrrHeM o6parHorrl ua-
npflxeHr4I,r.

40. Ananus 14 3Heprerr.rqecKar 3oHHa.fl ALIarpaMMa p-n nepexoAa flpu BHerrrHeM npsMoM
HalpqxeHr4r4.

6.3. CauocrorreJrbHan pabora cryAeHToB

Cal,rocroqrelbnar pa6ora cryAeHToB BKrloqaer 3axpelrneHr,re reoperr{qecKoro MarepplaJla,
noAroroBKy K BbrnonHeHr,rrc I4 3aullrre na6oparopHrx pa6or, pelreHr.Ie 3araq' Ocuona caMocro.fl-
relruoft pa6oru - r.r3yqeurle nrlTeparyprr u pa6ora c KoHcrreKToM JreKuufi, pa6ota co cnpaBouuo-
nn(f oprrraquonnofi mtreparypofi .

B o np o c tt d na n p o e e d e H ufl Ko H mp o Jrn c ilM o cmo.fl menb H o fi p a6 o mot
no omdenoamm pusdenan duc4unnunor.

1. 3uepreruqecKne ypoBHH MHKpoqacrI4IIbI B rloreHqualsuofi xtr,te.

2. Muxpouacrnua B nepl4oAr,rqecKoM cr.rJroBoM none Kpr.rcrarmaqecxofr perxerKl4.

3. O6paronaHlre 3oHHoft euepreruqecroft crpyKrypbl.
4. 3ossas gHeprerr4rlecKaJl crpylflypa co6crseuHoro nonynpoBoAHl4Ka

5. Oyuxuns pacnpeAeneul4l rltlorHocrlr cocrotHlafi n soHax.
6. OyHxrlur pacnpeAeneHr4q oneKTpoHoB rlo 3Hepferl4rrecKl{M cocrotHllsM ($yttxqlru (Depuu-

flupaxa, BonuS,raua).
7. Co6creennuft nony[poBogHr4K: KoHueHTpauplt HoeI4TeJreitzap%a, nonoxeHlle ypoBn.fl Oepuu

s co6crneHHoM rronynpoBoAul{Ke.
8. Kouqeurpauus sneKTponoB B rrony[poBoAnl{Ke, co4epkarqeM AoHopH}'Io trpuMecb.

9. Konqenrpaupr.tr AbrpoK B nonyrrpoBoAHr.rKe, coAepxarqeM axrlenropHylo npllMecb.
I 0. YpanHeHlre sneKrpouefirpa:rHocrlr.
11. llonoNeur{e ypoBHr (Deprun r{ Ko}rrIeHTpaIII4fl Hocl4Terefi sapr4a B HeBbIpoxIeHHbx

rlpuMecHbx nonynpoBoAnl4Kax (npuuecs oAHofo nuga).
1 2. KorvrneuclrpoBaHHbrfr nolynpoBoAHlaK.
13. BupoN4esurtfi nonyrpoBoAHuK.
1 4. Paccesnrre HocI4TeJIeft saptga.
15. Bpeiux Lr Nru:rra ceo6oAHoro npo6era.
16. Tunu IIeHTpoB pacceflHkrs.



17. PanuoeecHble 14 HepaBHoBecHbIe HocLITeJII{ 3ap%a.
1 8. Crcopocrb reHepar{I4l4 14 peKoM 6una\ww nocureleft sapfl'pla.

19. Buaupexou6unaquz.
20. Bpenrx xrr3Hr4 nocurerefi sapn!.a.

21. YpanueHl{e HenpepblBHocrl4.
22. flu$$yguonnsrft rz 4peftSonufi rora.
23. CooruorreHue 3ftnurrefiHa.
2a. [u$$prIoHHaJI rwr:ua Arq HeocHoBHbx Hocurelefi .

25. IrlnNexqr4,g r.r gKcrpaKlrl{.fl Hoclrrercfi sapua.
26. IIoryrpoBoAHI4K Bo BHeITIHeM oneKTpnqecKoM [one.
27. Pa6om BbxoAa oneKTpoHa.

28. Konraxr MeraJUI-rIoJIyrIpoBoAHI4K.

29. Slexrpuqecxzft ToK rrepe3 KoHTaKT MeraJrJI-IIoJIynpoBoAHI{r<. Eaprep LUorrxu.
30. HeoAnopo.qurd nonynpoBoAHl4K - KoHTaKT rIonynpoBoAHlIKoB n- v p-Tuna.

3 1 . f anseaHoMarHr.rrHble s$(f ercru B nonyIIpoBoAHI4Kax.
32. TennonpoBoAHocrb rIonyrpoBoAHI4KoB.
3 3. TepuosneKTpl4qecKlle tBJIeHHt B rlonlrtrpoBoAHl{Kax.

34. Teu:ope3LIcrIrBHLIfi eQQerr.
3 5. llououteHlre cBera rIonynpoBoAHI'IKaMH.

36. Cnerrp rorJlorqeHl{s.
37. Tuns nofnouleHllfi cnera B nonylpoBoAHl4Kax.
38. Co6crneHHoe IIornoIrIeHI{e cBera: rtpqMble I4 HenpqMble rlepexoAbl.

39. Ooropegucrunnrrft eQ$err.
40. KeaHroerni nrxoA $oros(fQercra.
4 1 . @oronpoBoAl4Mocrb nony[poBoAHl'IKoB.

42. Bewrull.ruax SorortleKTpoABl4xyx\as cuila.

BI,IAu KoHrpons CPC npeanorlaralor:
- rery{ufi KoHTponb Ha IeKIII'IoHHrIX 14 na6oparopnblx 3aHsrl'Itx;
- reryuluft KoHTpoJrb, roropsrfi npeArronaraer yrler o6tenra, cBoeBpeMeHHocrl4 I4 KaqecrBa

BbrrronHeHr.rs CPC no Ar{cqunnr.rHe npu [poBeIeHHu pefiruHr-KoHTpont. Pesylsraru CPC oqeuu-

Balorc.f, s 6anrax pefiruura, BxoA.f,urlax B crpyKrypy o6qeii oIreHKIr.

B raqecrse $oprtl KoHTponfl CPC naoryr 6r'trr ucnoJlb3oBaHbl: 3Kcnpecc-olpoc Ha neKllllflx;
reryquft ycruufi ntr6opouurrfi onpoc ua ra6oparopHblx 3aHsrl4flx; r4niluBu[yurcuoe co6eceAoBa-

nue. (Dopubl orqera cryAeHTa o pe3ynbrarax BrIIIoJIHeHTII caMocrotreJlbHoft pa6our: KoHcrIeKTbI,

pe$eparu, o6sopu uusopruaquu,rpa$uuecKoe npeAcraBneHl{e l43yqeuHoro yue6uoro MarepuaJla.

P a c q ii mu o -zp u (t uue cxaa P a6 o ma

I_{elrro BbrrroJrHeHr{r pacuerHo-rpa$uuecxoft pa6oru qBnflerc.s ocBoeHLIe Mero,4IaKI{ pacqera

rrapaMerpoB, xapaKTepr,r3yrorr{r4x srexrpoSu3llqecKl,Ie npoqeccbl B [onynpoBoAHI4Kax. Pa6ora

o(poprunrercfl.Hanlrcrax Sopllara ,{4 (MS WOR.D, Times New Roman, Kefrlb 74,I,5 uurepna-ua).

7. YIIEFHO -METOAI,IIIE CKOE I4 I4H (D O PMAIIUOHHOE
OEE CTIEIIEHI4E AIIC III4NJII{HbI

a) ocnonHar nr4Teparypa

1. fypron, B.A. Ousuxa rnepAoro rerra Anfl rlHxeHepon{3ler<rponHufi pecypc] : yve6. !999 _

6ue / fypron B.A., Ocayleuro P.H. - Vlsrauue 2-e, gou. - M. : Texuoc$epa,2012. - 560 c. - ISBN
918-s-94836-327 -r.
Pexuu Aocryna: http://www.studentlibrarv.nr/book/ISBN9785948363271.html.

2. BaftKoe, FO.A. @u:uxa KoHAeHcr.rpoBaHHoro cocrosHpl-g f3:renrponnrd pecypcl: y're6Hoe

noco6pre / IO.A. Eaftron, B.M. KysueIIoB. - 3-e ugA. (ol.). - M.: BI'IHOM, 2015. - 296 c. (Vve6nur

.IIrI{ Bblcrlefi rurom,l). - ISBN 978'5-9963-2960-1.
Pexuu asslyna: http://www.studentlibrarv.rU/book:/ISBN9785996329601.html.

3. Byp6aeea, H.B. Ocuontr ronynpoBoAnutcoBofr 3JIeKrpoHI{xu f3nexrponnuft pecypcl / Byp-

6aesaH.B., AsenpoBcKas T.C. - M.: @I,I3MATIII4T, 2012. - 312 c. - ISBN 978-5-9221-1379-3.

Pexuu Aocryrra: http : I I 3.htm.



6) gononuurenbHat nl{reparypa
4. 3erpa, f.f. Ouronu Susur<r.r nonyrpoBoAHl4KoB fSrexrpoHnslfi pecypc] / 3erpx f.f., lle-

pem B.I,L - M.: @I43MATJII,1T, 2009. -336 c. - ISBN 978-5-9221-1005-1,
Pexnira Aocryrra: http://www.studentlibrary.ru/book/IS8N97859221 10051.html.

5.,{erone, H.E. Ocuonsr Susuxu KoHAeHcI4poBaHHoro BexlecrBa f3ner<rponnrrft pecypc] / [e-
none H.B. - M.: OI43MATIII4T, 2011. -236 c. - ISBN 978-5-9221-1261-1.
PexuuAocryna: http://www.studentlibrary.nr/boqk/ISBN9785922112611.htm.

6. fpyu4uan, Mapuyc. OcHoerr Quazru [onyrpoBoAHrrKoB. HaHo(pzsuKa r.r rexHr{trecKue
npunolreHr4r: rep. c aHHr. / M. fpyHaMaH ; nepeBoA noA pea. B.A. feprenr . -2-e rasA. - M.:
Oprguarrur, 20 12.- 7 7 I c., .- ISBN 91 8 -5 -9221 -139 4 -6.
PeNuu Aocryna: http://www.studentlibrary.nr/book/1S8N97859221 1005 1 .htm.

7. Jle6elen , A.I4. OrEsrara ronyrpoBoAHr4KoBblx npu6opon. f3ner<rponnufi pecypc] / Jle6e4en
A.VI. - M.: @I,I3MATJII4T, 2008. - 488 c. - ISBN 978-5-9221-0995-6.
PeNnu Aocryrra: http://www.studentlibrarv.ru/book/ISBN9785922109956.html.

8. farquu IO.A., Trallrq B.JI., BueonaHrleB A.C., [y4Hzxoe E.A. BsereHr.re B Mr.rKpooneK-

rponr4Ky: Yqe6Hoe uoco6ue. - CII6: Cn6fy I4TMO,2010. - 714 c.
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9. tr4ryrraHoe, A.B. OcuoeH rronyrpoBoAur,rxosofr 3neKrpoHr.rrcu f3nexrponuufr pecypc] : Vqe6-
noe uoco6ue,4n.fl By3oB / Irlrynruon [.B., KocrroH]IHa f.n. - 2-e uzg., AonoJIH. - M. : fopxuar rua-
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PeNuvr Aocryrra: http://www.studentlibrqy.ru/book/ISBN9785991201803.html.

BJ r{HTepHeT - pecypcbr

1 0. http ://znanium.com/
1 1. http://e.lanbook.com/.
12.http:llelibrary-ru/.
1 3. www. studentlibrar)'.ru/.
1 4. www.iprbooltshop.ru/.

8. MATEPI,IAJIbHO-TEXHI4IIECKOE OFECIIETIEHITE AIICqI,IIIJI}IHbI
Jlerunonulre 3aHflTr.rs rrpoBo,qsrcs B ayAl{ropvrxx 324-3, 331-3, o6opylonaHHblx TexHLItIe-

cKprMH cpeAcrBaMu p.nfl. r4clonb3oBaHr4r MynbrI4MeAI4a rexHoJlofufi (nra4eolr.rarepl4arbl, cnafi4u);
na6oparopHbre 3aHflTuA - B ayrvrroptru 330-3, o6opylonaHnoft rounr,rcrepuoft rexuuxofi u cpeA-

crBaMpr Anr r4crronb3oBaHr.rs Mynbrr{MeAr,ra rexHoJlorIEfi. llpn BbIrIoJIHeHull ra6oparopHblx gangtuit

IrcnoJr*yerc.rr KoMlrJrer:r la6oparopHoro o6opyAonauux <@asu-recKl4e ocHoBbI 3neKTpoHI4KI,I)

(a.328-3). B npoqecce rroAroroBKr4 K 3aHrrr.rsM cryAenrbl I4MeIor Bo3Mox{Hocrr pa6orarr n L'In-

TepHere, nonb3y.flcb pecypcaMr{ KoMrrbrorepHoro KJIacca r<a(fe4pu (a.330-3).Marepl4anbHo-
TexHr.rtrecKoe o6ecne.Iegl,Ie Ar.rcrlr4rrJrr,rHr,I noAAepxI4Baercs. Mynbrl{MeAnftntrun ay4r4Topvs:l.ltr,

KoMnbrorepHbrM KJraccoM Lr cpeAcrBaMrl [porpaMMHoro o6ecnelleHl4t Ant KoMllblorepHofo MoAeJII{-

poBaHr{-fl snexrpo(prcuqecKl4x npoqeccoB B Ml{KpocrpyKTypax.
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