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TIPOIPAMMA.MIIHIIMYM

KaHAnAarcKofo SK3aMeHa no cneql{aJIbHOCTl4

05.27 .02 (BaKyyM Haq r rr a3MeH Haq 3Jr eKTpoH uKa))

no Q nr uro-MareMarllqec KIIM 14 TexHI4qecKLIM HayKaM

BseaeHue

B ocHoey Hacrosuleil [porpaMMbr rroJroxeHhl cneAy]oUl4e By3oBcKI4e AucUI4nnhHbI: ocHoBbI

earyynruofi gneKTpoHl4rn; $u:uuecKr,re ocHoBbr gneKTpousofi rexsl4Kll; gneKTpoHHbIe lt noHHble

nprz6opg; TexHuKa u npra6opu CBr{; TexHoJlofut H aBToMarI,BaIIut [poa3BoAcrBa sneKTpoBaKy-

yMHbrx 14 ra3opa3ptAHEIX npu6opon.

llponparr.rva rBlreTcq yHhBepcanbsofi no Qn:uro-ltaTeMaTuqecKltM u TexHuqecKuM HayKaM.

llp1r c4ave KaHAr,rAarcKofo MHHr,rMyMa tro Su:rarco-uareMaruqecKlrM HayKaM ocHoBHoe BHUMaHI'Ie

cneAyer yAenrrb Bbr.rrBreHnn gsaHufi coucKareJlefi no reopernqecKuM acrIeKTaM paccMarpvBae-

Mbrx Bonpocoe. llpn cAarre KaHAHAarcKofo MIIHI,IMyMa no rexHuqecKhM HayKaM - 3HaHurc TexHIt-

qECKI,IX 14 TEXHOJIO|I4I{ECKNX ACNEKTOB PEII]EHU' KOHKPETHbIX 3AAAII H TIOHI4MAHI4IO OCHOBHbIX 3AKO-

HoMepHocreil reoperuqecKux BonpocoB.

flponpavrua paspa6orana M@TI4 rph yqacrl,Ira @fVlI (HII|I <Topufi>, @fyII (HllO <l4cror> u

ogo6pena gKcrreprHbrM coBeroM Bucuefi arrecralll4osnofi rouprccvtuMvrttucrepcrBa o6pa:onaHur

Poccr.lftcrofi @e4epaqlrv no gneKTpoHr4Ke, r43MepuTerssoft TexHI{Ke, paAplorexHvtne h cBfl3v

(http://www.edu.ru/db I pkel 0527 02-01.htm).

1. @HsnqecKne ocHoBbt BaKJryMHofi u n.flasNtenHoft 3JreKTpoHI,lKlr

Kuuemu'aecKan meopun za3os. OcHoaHHe ra3oBLIe 3aKoHbI. 3arcon pac[peAeJleHus MarceeJIJIa-

EolrUuasa. Ceo6oAHHfi upo6er MoneKyn. Cxopocrr ncflapeHl,It v AaBJIeHI,Ie napa. TennorpoBoA-

Hocr6 m3oB rrpr4 Ht43Kl4x AaBJleHr,rflx. Teqenue fa3oB qepes rpy6u 14 orBepcrlu. Cop6uuoHHble

IIpoueccbl B BaKyyMe.

Suuccuouuan ?reKmpoHuKq. Pa6ora BbrxoAa 3neKTpoHa I43 TBepAofo reJla. TepuoslercTpoHHat
gMr,tccfir. Bropuuuar, QoroelexrpoHHar, aBTo3neKTpoHHat u B3pbIBHat gMl4cclln. @usuqecrar

[ptrpoAa 3MHccr4oHHbrx npoueccos. OcHoeHbIe 3aKoHoMepHocrl4. PacnpeAeleH]Ie SMI4TItpoBaHHbIX

gneKTpoHoB no cKopocrsu.. 3uuccr4f, gneKTpoHoB noA AeficrsueNa rloJlor(ureJIbHLIX lIoHoB 14

uefirpalrHsrx aroMoB. Kamodut: TepMogneKTpoHHbIe, aBTogneKTpoHHbIe (nolenrte), Qo'roelex-
TpoHHbre, BTopnqHo-gMnccl4oHHbre.. Cra6ulrHocrb gMl4cclzh tt cpoK clyx6rr ocHoBHsIX TI{rloB Ka-

ToAoB. llrasNleHHsre HcroqHr4Ku sneKTpoHoe. llra3NaeHHbIe ucroqHl4Kl'l lIoHoB.

,[eucrceuue 3apttceHHbtx uacmu?4 s sakyyMe B ereKmpuqecKux u MozHumHbtx norflx.,{nuxeuue npu

cKopocrr4, 6rnsroil K cKopocrr4 cBera. @oxycr,rpyroulee h pactpoxycr.rpyFoulee Aeficreue 3neKTpo-

crartILrecKpIX il MafHurocraruqecKnx norefi. 3rercrpuuecKUe I4 MafHHTHbIe JIIaH3II.



SnexmpuvecKue nzreHun s pa3peilceHHbtx za3ax. flpoqeccrt croJIKHoBeHht B ra3e n nna:vre' 3tf-

QercrnnHrre ceqeHr,rfl npolleccoB. I4oHr4garlnr, nos6yNAeHhe ra perovr6uHaul4t fa3oBbIX r{acrull.

,{nnxeHue 3apt)KeHHbIX qacrlrll B nJIa3Me.

lasoeuil paspad. Knaccutflmarr,Hr fa3oBbrx pa3ptAoe. flpo6ofi rasa. PasprAbr rocrotHHoro roKa

uercu1uil, ncrpoeofi, rcopoHusrfi. Bsrcoxo.{acrorHufi eurocrnofi u LIHAyKI-luoHsstft paspr4u. CBH

pa3ptA.
Bsauuodeitcmrue 3apnilceHHbtx.tacmull c meepdutu meroM. fnybnua npoHI4KHoBeHI'It SneKTpoHoB

n l4oHoB e rn6pAoe relo. IrloHuoe rpaBneHlle rBepAbIX Ter, efo 3aKoHoMepHocrl4.

SnercmpoduHaMuKa. Ypaeueuue Marceeffra. OcHosHue xapaKTept4crl{Kld gneKTpoMarH}ITHoro rloJlt

14 cpeAH.
OcHosHsre gJreMeHTbr CBH cucreM. BorHoeeAyull4e cHcreMLI Ir pe3oHaropst.I4x ocHoBHbIe csofi-

crea. 3aueAnrlourr4e cr,rcreMbr B gneKrpoHnux npu6opax (Cnvpanr, fpe6enrca, I{enouKa cBr3aH-

Hbrx pe3oHaropon). ConpornueHue cBfl3r4. ,{ucnepcuoHHat xapaKTepl4crnxa. llolocbl rlpo3paqHo-

cTH r,r Henpo3paqHocTl,I. CofIaCOeaHI4e 3aMeAnflIOUluX CIICTeM C BOJTHoBOAaMH'

2. SlexrpoHHbte npnOopu u ycrpoficrBa, ocHoBaHHbIe Ha ABur(eHItH 3apqxeHHblx qacrlrll B

BaK)ryMe |I ra3ax
SnercmpoeatgyMHde npu1oput PBfD. fipu6opn c oneKrpocrarllqecKuM yrlpaBneHl4eu. Toronpo-

xoxAeHge B BaKyyMHoM rrpoMexyrxe. fllocrufi luo,q. Tpuo4u, TerpoAbl Hac'rorsue orpaHuqeHl4l

v nyrtr ax fipeoAonenuq. OcHoeHHe csoficrBa [r xapaKTepHcrI4KI,I npn6opou c SneKTpocrarI'IqecKLIM

yrrpaBneHl{eM.

B axyyr'tmre BeHTuJIH.,{yroracnreJlbHble BaKyyM HbIe KaMepbI.

Ilnasueuuue npu6oput QInn). flprauqnl aeircryut, KoHcrpyKqvfl v xapaKTepI.{crHKLI rlJltrrMeHHblx

npra6opoe. ftpu6oprr TnercUefo pa3pfl,la.llJ|aslvleHHste IIaHeJII4 IIocTotHHofo ToKa. flaHelu [epe-
MeHHor.o rora. Bo4opoAHbre rhparpoHbr. I4rnzrpoHrt. PegonaucHble, cBepxqacrorHble H HcKpoBbIe

pa3prAHr,rKr4. fa:oeste na3epbr 14 MirepbL
Vcmpoilcmea QopuuposqHun u fiorEcuponKu uHmeHcltsHbtx ereKmpoHHbtx nomoKo6. O6Une

rrpr4 H rlkt rrbr tf oprvr uponaHllt I,IHTeHcI4B H bIX gneKTpo H HIIX rloro Ko B.

SnerrpoHuo-onruqecKr4e cr4creMu (3OC). Marnursue lr eneKrpocrarllqecKue (foxycllpyrcque
cacreMbr. MarHHrHaq nepuoAuqecrcar tporycrlpytouafl cucreMa (MIIOC). Marsnrnas peBepcLIB-

uar Qorcycr,rpoBKa. llepuo4rauecKar oJreKrpocraruqecxar (fl3@). Kollerropu. KonneKropbr c pe-

rynepaqr.refi. SOC CBH npr.r6opon O- u M-rnna.
3nercmpouuo-ryvesue mpy1rcu PnD u $omosneKmpoHHde npu6oput. KoHcrpyrqvr h xapaKrepl,I-

crl.{Kr4 gJreKTpoHHo-nyqeBHX npra6opoe. @orycupyrou-(I4e n orKJloHt}oulue cllcreMbl 3JIT. Karoao-

JrloMr.lHecrleHur{tr. OcqnnnorpaQuuecxue rpy6rcu. Sxpaust oclrl4nnorpaQnuecrcux rpy6ox. 3anouu-

Harcrrlhe rpy6rra. (DynrquoHaJrrHrre rpy6nr. 3Haxosrte I4HAHKaropHste rpy6xn. 9epno-6eJlble n

uBerHHe KqHecKorrbl vr At4crrnet. fllaguesuble AHcrrJIev, At4clrev c aBToKaroAaMI,I. flepeAaroulr're

rpy6rn. Snercrpouno-onrr4qecKue npeo6pa3oBareJlu. OcHosHrte rnnu QorosJIeMeHToB. Oorosrex-
TpoH H6re yM H oxnTen Ia. Pesmeso BcKLIe rpy6 rcra.

CeepxeucoKoqecmomHarc (CBV) eneKmpoHHue npu6opar. MeroArt aHanr43a rereHnfi e CBH npz-
6opax. I4cxoAsue ypaBHeHl,tr rroJn u ypaBHeHI4t ABI,IxeHnt. KoHseHIIIaoHusfi ToK, eMKoc.rrtuft ror,
uaae4€uHsrfi rorc,. BsanNaoAeficrBr.re rroroKa sneKTpoHoB c rloreM 6eryuefi BoJIHrI. fpynnraponxa

oneKTpoHoB. Bolurr npocrpaHcrBeHHoro 3aprAa. MeroA 3aAaHHoro rloJlt I,I MeroA 3aAaHHoro roKa.

CauocorlacoBaHHbre perreHr{r. Koncrpyrcqnr v ilapaMerpbl CBr{ 3BII. OcHoeHsIe ullu CBH

npu6opon, nphHur4rr geitcryut, ocHoBHbre xapaKTepl4crplKl4. Koncrpyru{BHble oco6essocrl,l u xa-

paKTepr4crr.mn upu6opoe O-rvna (nanrn c 6eryutefi noruofi, JIaMn c o6parHofi sorHofi - JIOB, rlu-
crpouoe) n npr.l6opoe M - rzna (nrarHerponoB, aMrtJIl4TpoHoB, nOB).
3. MarepuaJbl y3JIoB u ycrpoficrB BaKJ,ryMHbIx Ir [Jra3MeHHbIx npudopoe
Tyzonnaexue MemorJtbr. Bons$part,t, uoln6geH, TaHTaJI I,I Ap. Marepl,Ianu H I,IX cnraBrt. PeHuesrtfi

oQQerr. Cnoco6u lonyqeHr4r 14 orrncrKu TyronnaBKr4x MeraJIJloB H HX cnJlaBoe. 3oHHar oql4crKa



TyronJraBKr,rx MeraJrJroB tr crrJraBoB. Zx tfusuuecKlie I.{ xl4MnqecKl4e cgoficrsa. MeroAu I'r npu6opu

Anr KoHTpors. nx KaqecrBa. llpuueHeHne ryfolnaBKux MeTaJIJIoB B naxyyuuofi n nlaguessofi

sneKTpoHI,IKe.

Enazopodnue Memannol. lllarnsa, narrapLnit, poaufi, ocuufi, 3oJloro, cepe6po lt I4x crIJIaBsI. l[pu-
MeHeHUe 6naropo4nbrx MeraJUroB r,r r4x cnJIaBoB B BaKyyMHbIX u nJIiBMeHHbIX upn6opax.

Vepuue u 4BemHbte Memarrbt. HuKelr, xere3o, MeAb. Cnraert H KoMrlo3l4uul4 qepHbIX 14 l-lBerHblx

MeraJlJtoB. MeroAn oqllcrKr4 lr nonyqeHraa. BaxyyuHat [JIaBKa. llpunaeueHlne Ant h3roroBJleHllt

Aeranefi npu6opoa, orpaHl,IqeHrt.
Xelesosurelenoro6albroBble, )r(eJre3oHuKeneBoxpoMrrcrble u QeppoxpoMoBble cnJIaBbI. Vx npn'
MeHeHpre n npuOopax.

Wenoquarc, u4etroqHo3eMerbHbre Memarnbt. I4x npuueHeHne B BaKyyMHhIX I,I rznopa3ptAHhlx [ppf-

6opax.
Ifpunou. HusxorerraneparypHble n BbrcoKoreMneparypHble nputtoIi. Tpe6onanflt K rlpunoflM.

Maeuumuute Mamepuanal. MarsuroMrlKue Marepnanbl. @eppnrsr. KpucraruuqecKue r[epponaarHe-

TIIKI'.
Cmercno. Cocran, $usuro-xuMriqecKr4e ceoficrea. Tepuuuecroe pacluhpeHIae. Tepvrocrofixocru.

SnexrponpoBoAHocrb. [nenerrpuqecKpre rrorepu. Xutrluqecrar ycrofiuuBocrb. llpouuqaeuocrs

Anq r6nyqesnfi. fagonpoHr4qaeMocrs. Bu6op creKJIa Anq pa3nuqHblx ycnoBufi npzueueurar. O6pa-

6o.rra creKJra. Cnrallu. Cnan crerJra c MeraJrJIaMI,I, o6opy4onaHue Anfl rlpoll3BoAcrBa creKJIa.

O6opyaonaHhe Anfl cnaeB creKJra c MeraJrJraMrz. llpu6oprr Anq KoHTpoJIt KaqecrBa crlaeB.

Kepauurca u dpyzue u3onnquoHHbte Momepuanut. Bu1st KepaMI4KI4 n I43orqIIuoHHbIX Marep[aJloB'

vcnonByeMbrx B BaKyynruofi u nJra3MeHHofi erex'rpoHt{Ke. ArMas, HI4TpHAbI, nefirocan(pup. Quzvt-

Ko-xr4Mrdqecrue csoficrBa r43oJlrrlrroHHblx Marepfianos. MexaHnqecK[e cnoficrsa. Tepntuuecxoe

pacuupeHne. TenlonpoBoAHocrb. YAelrsoe 3neKTpuqecxoe, o6seuHoe H rloBepxHocrHoe conpo-

TlrBreHr4e. ,{uelercrpnqecKr,re ceoftcrea. Onru.recrue csoficrea. fasonpouuqaeMocrb. Cnan c Me-

TaJrJraMV. llpra6opu Anr KoHTpolr Snsuxo-xr.lMl4r{ecKux csoilcre. O6opyaoaaHVe A npon3BoAcrBo

KepaMur{ecKux 4eralefi .

BcnouoeamenbHde Mamepuqrbl. Jhouusotfopu. flpnueueHLte lrouuuo$opoB Ant 3neKTpoHHo-

nyqeBbrx npu6opon, noMnHr,rcqfipyrorrrux gKpaHoB n LIcrotIHltKoB cBera. MeroAtr n o6opyAoeaHze

An.n HaHeceHr4f, JtroMr4Horfopoe Ha noAno)Kru. SracroMepbr. llpttttleHeHne 3JlacroMepoB Ant repMe-

ru3at\uv BBoAoB SBfl n lIJIn. fasn. I4HeprHne rasu. floryr{eHue n Qu:uvecrne csofrcrea rtBoB.

flpnueHeHue [HeprHbrx riBoB B TexHoJron4h SB|I n lIJIn. Mero4rt oqncrKl,l l{HeprHblx rasoe. Ax-
Tr,rBHble rasrr. BoAopoA, a3or, KrlcnopoA r,r yrJleKncnufi rag. @uguqecrue 14 xuMt4qecKue csoftctea

aKTr,rBHbrx ra3oB. MeroAtr oqr4crKlr n npu6opu Anr KoHTpoJrt r{llcrorbl ra3oB. llpuueueuue ra3oB B

rexHorlorl4l4 SBll et IIJIII.
4. Texso.norrrfl BaKJryMHbrx rr rrJra3MeHHsrx upn6opoB t{ cleIIIlaJIbHoe o6opyloBaHlre

I,IszomoeneHue MemarnuttecKux demaneil SBII u IIJIU.I4sroroereHlle Aeranefi us lponoJloK' JIeHT

14 rrpyrKoB. XoloAHas rxraM[oBKa, o6To.{Ka, Spesepoeant4e, BbtAaBJIVBaHAe) HaBhBKa cnuparcit.
Crr,la3xu, rfpuMeHreMble npr4 r,r3foroBJreHuu relanei't O6opyAonarune, npn6opbl 14 IzHcrpyMeHT) vtc-

nonb3yeMhre flpn u3foroBJreHuu geratei't 3BII. Cnoco6sr ra o6opyloeaHvre !.rfl o6pa6orru fioBepx-

Hocrlr Aeralefi. TpanleHue, flecKocrpyfiaat o6pa6orKa, roJIToBKa,rloJlt{poera, rap6oHa3auplfl, oca-

xAeHr4e noxpurnfi H3 gneKTpoJrr4ToB H H3 ra3oBofi cpe4rr. 3nerrpo$r,r3l4qecKl4e I,I SneKTpoxllMl4qe-

cKr4e MeroAn o6pa6orKz Marepuaros. Srerrpoxr,IMl4qecKafl, v aHoAHo-MexaHuqecKat o6pa6orrca.

Orxu r Lnfl, ctflTr4fl M exa H I4r{ ec Khx Hartpt x e suit.
O.tucmrca demaneil SBII u UJIII. BnAsr 3arpt3HeHl4fi Aeralefi SBll z lIJIll. 3arpa:ueHue Aeranefi
MexaHr,rqecKuMl4 qacrnuaMz H MeroAbr 6ops6u c HI4MI,I. 3arprsHeune Aeralefi opfaHuqecKvtur4 vl

HeopraHrnqecKr.rMrr BeurecrBaMu. MexaHn3M BJII4.lHI4q 3arpt3Helnnfi sa pa6o'rocnoco6Hocrr SB|I n
IIJIII. I4urencntfnKaqr4r oqucrKr.r yn6Tpa3ByKou. OqncrKa creKJIa 14 KepaMuKr.r. O6opyAoBaHI'Ie 14



Marepr,ranbr, ricrroJl63yeMbre Anfl orrucrKr 4eranei4. Konrpols coreBblx 14 opmntaqecKux 3afpt3He-

urafi. flpu6opbl Ant KoHrpont.
Tepmuvecxhe MeroAbr orrtrcrKr,t Aeralefi. OrNnr B BaKyyMe, B BoccraHoBI4TeJIbHbIx I'I I'IHeprHblx

cpeAax. OcHosHrre 3aKoHoMepHocrr.r repMuqecKoro o6esraNvnaHnfl Aeralefi. Br[qHI4e Ha oqucrKy

TeMneparypbr, AaBreHur r4 qncrorbr fiBoB. O6opyaonaHl,Ie AJII orxura Aeranefi. XpaueHue ovu-

ueHHbrx Aerarefi.
Ilneuortuute noKpumufl u o6opydoeauue dnn Lffi noryqeHun. MeroLst HaHeceHI4t roHKI4x nJIeHoK Ha

AeraJrlt SB|I r.r lIJIlI. Tepunuecroe gneKTpoHHo-nyqeBoe, MarHerpoHHoe HanhIJIeHI4e. lloArorosrca

rroBepxHocreft lrero4oM r4oHHoro rpaBneHur. farotfasnoe HaHeceHI4e TIJIeHoK TyrorInaBKI4x Merar-

roe. HaHeceHue MeraJrnr43arlnoHHbrx rroKpllTufi sa KepaMl4qecKlle AeraJII4. O6opyaonanll'e !.nr' ns-

roToBJreH14t pa3HhIX TI4nOB TIJIeHOK.

Memodu coeduueuun demaneil. Kourarrsar cBapKa. ApronogyroBat cBapKa. Slex'rpoHHo-JlyqeBat

cBapKa. Cnapxa c [c[oJrb3oBaHueM na3epoB. TeprraorounpeccploHHaq cBapKa. O6opyAonaHl1|e, vrc-

noJrb3yeMoe Anfl pa3nlrqHofo Br4Aa cBapoK. llafirca Aeralefi rpl4rtoqMlt. MuorocryueHqarat nafirca.

llafira B BaKyyMe, B 3arrlr4TH6rx r.r BoccraHoB[TeJIbHbIX cpeAax. KoHqeurparopHat nafira' O6opy-

AoBaHr4e Als uafirn. fleqn [eprroAr.rqecKoro [I HerlpepblBHoro Aeficreuq. Kplrrepurl fiaqeMocrn I'l

cBapr.rBaeMocru Aeranefi. MeroAtr u npu6opsr Ant KoHTpont fepMerl4qHocrl4 cBapHbIX I4 rIatHHbIX

rrrBoB. 3anapra npn6opon co creKJIflHHofi o6oro'{xofi.
Omrcaqrca SBII u UJIII. fa3u, BblAenreMsre h3 Aeranefi e npoqecce orKaqKu. Cnoco6u r pexl4M

o6pa6oxr,r KaroAoB l.l o6oro.{ex npu6opoe. Kourpolr trpoqecca orKar{Kl,l. Oco6euuocrl4 orKaqKI4

npu6opon B MoneKynrpHoM pexuue. Orraqsoe o6opyaoBaHl4e. Agrot\larH 14 orKaqHble uocru. 06-
cnyxnBaHue orKaqHoro o6opy4onauuq. Cnoco6u oqucrKl4 BaKyyMHbIX cllcreM. Bpe4Hne nocJIeA-

crBnfl AJrHTenbHoro Lr BbrcoKoreMrreparypHoro o6egraNlasanzq 3BfI fipu orKar{Ke. Oco6euHocru

orKar{KH fIJIll u cnoco6u Ha[oJIHeHI4 fl, vx ra3aun.
MeroArr [onyqeHr4r BaKyyMa npr4 rroMorrlu ferrepoB. Tunsl pacrlblnfleMblx u HepacrlhlJlteMblx rer-
TepoB. Cop6qraoHnsle csoficrBa rerrepoa. PacnorolKeHl4e ferrepoB n npu6opax. BnlrqHre rvna
ferrepa Ha napaMerpsr npn6opos. Cnoco6br aKTLIBIIpoBKH ferrepoB npLI orKaqKe. ferrepurte Haco-

cbr, r{x oco6eHHocru. Oco6enHocrn orKaqKI4 npla6opon, ocHaITIeHHEIX BcrpoeHHbIMI4 rerrepHblMll

HacocaM14.

Tpeuupoerca 3BII u IIJIU.I{ens rpeHr4poBKr,r. Zuny.nrcuue v crarvqecKue pe}KnMbI rpeHllpoBoK.

Tpenuponrn BbtcoKoBoJlbrHbrx npn6opon. O6opyaonaHue Ant rpeHupoBKn npu6opoe.

Llcnutmauue SBII u IIJIII. I4svrepeHue napaMerpos 3B|I z lIJIlI. MexaHu'recKlle l{crluraHu.a.

KlurrlaruqecKne r4cnbrrallzrfl,. l4cn:st:raHur Ha AonroBeqHocrb. O6opyaonaHue, rpl4MeHreMoe Ant
n3MepeHuq 3neKTpr.rqecKrdx napaMerpoa SBfl r,r llJlll 14 I4cIIbITaH:afl vx ua ycrofivuBocrb K MexaHu-

qec KHM I,1 KJII4MaTI4T{9gKLIM eogAeilc.reuqtvl.
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,,{ono.rrHurerbHaq rrporpaMMa

KaHATiAaTCKO|O 3K3aMeHa rro CIIeqUanbHOCTr4

05.27 .02 <<BaryynaHafl n nra3MeHnafl 3JreKTpoHuKa>)

no Qusu rco-MareMarr,rrr ecKHM 14 TexHuqecKHM HayKaM

l. OnruqecKue u SorosrercrpnqecKue rBJreHnr B rrony[poBoAHr4Kax. florroulesue H orpaxeHrle
cBera. OoronponoAr4Mocrb. @oroeQtfexr. Suucczr cBera r,r3 nonynpoBoAHr4KoB. MexsoHHas us-
nyrrarenbHar, 6esuslyuareJrbHar v yrapHafl percou6uuaqur. Karo4o-, Qoro- r,r gneKrponroMnHec-

ueHuuq. ZuyvarerbHar peKoM 6usa\us. KorepeHrHoe v3nyqeHue.
2. OoroeleKTpoHHbre npn6opu, @oronpueulrKvr v corHerrHbre 6arapeu. llolynponoAHnKoBbre

Soronp ne nr Hu Kvr. flp u H qnn u Lei4crskrs H xapaKTep lncrvnla.
3. flepcnemr4Bbr piBBHTr4r rexHoJrorprra SOll ra rpn6opon HoqHofo Blz'LeHlz'fl. Knaccra(prararluq 3OlI
ra [IHB. OcHosHne xapaKreprdcrrarz 3Ofl2 u 3 noxoresui,r. SO|I4 roKoJreHnt. OcHoeHHe napa-
MerpLr npu6opoe. Me'ro4uxa r43MepeHr,rr rapaMerpos 3OlI.
4. @ororcaro4u. Mymrr4ureJroqHbre KaroAbr. KaroAsr c orpr,ruarerbHbrM cpoAcrBoM. TexHoronuq
nonyr{eHrd.q, cneqnQurca gKcnnyararr4vr, Bo3MoxHocrrn pacrunpeHprf, cneKTpilJrbHoro Ar4arra3oHa.
5. MKII. llpnnqrzn pa6o'mr MKII. Texsororuq ronyqeHrr. llapavrerpn MKII u npo6reusr, cax-
3aHHbre c ux ynyqueHHeM
5. JlouuHecrreHrHhre eKpaHbr. AmrepHaruBHbre KoHcrpyKuun SOfl u llHB 4 noxoreHur c vc-
noJl b3o BaHuen,t lI3C Marpurt
6. OcHosHne sa1aqu rexHr4Kr4 r.r rexHoJror-nrz 3OfI Ha coBpeMeHHoM gTarre. llepcnexrr4BHbre pa3pa-

6orrcu s o6racrr4 TexHoJrorr,rH SOfl
7. TexHorornr c6opru 3On. CaepxnsrcoKoBaKyyMHafl rvHvtfl c6opru. TexsolorvqecKr4e rpe6ora-
Hr.rr K o6opy.lonasuro. OcHoBHbre onepa\l,zr,z.lea rvHvwt c6opxu 3On.
8. MeroAsr ronyrreHHs cBepxBbrcoKoro BaKyyva. Orraqsoe o6opy.uoBaHne 14 cpeAcrBa usMepeHut
CBB.
9. MeroAsr o[peAeneHHr xr4MHqecKoro cocraBa. Cnercrpalrssrfi auarus. AroN,rHo-alcop6uuousrrfi
aHaru3. Jhounsucueursrrfi MeroA. MonerynrpHar crreKTpocKorn4s. Slercrpouusrfi napauarHr4T-
Hnfi pesoHaHc, rAepHrrfi napauarsurHsrfi pe3oHaHc. Hefirponno-aKTr4Baquosuufi aHarns. MeroA
paAuoaKrnBHbrx l,rHAl4KaropoB, Oxe-cnexrpocKorrnr, penrreno-(pnyopecrleHrsrrfi asalvB) na3ep-
Har H BTOpHT{ HO-r,rOHHa.fl MaCC-CleKrpOCKO rrr4r.

10. Me'rolsr accJreAoBaHr4r HaHocrpyKTyp. 3lerrpoHuar Mr4KpocKorrr4r. Onruxa 6lzxsero nolr.
TyHuersHar n aroMHo-cnJroBar MuKpocKont,tr.
I l.O6ecneqeHr,re u noAAepxaHue B qr4crbrx noMer{eHr,rrx cpeAbl c 3aAaHHblMr4 rrapaMerparrar,r. llpo-
6reua [pLrBHocHMofi 4e$exrHocr]r rpz npou3BoAcrae 3BlI. SrororuqecKfie acrreKTbr rexHoJlorvu
3BlI. flpnuqunu opmHr43aur4r4 rl4crbrx npou3BoAcrBeHHblx noMerrleHr,rfi. CosAanne cpeAcrB Tex-
HoJrofuqecKofi erororl.z-lr, rlpr npou3BoAcree3Bll. TpaucnoprHbre ll 3arpy3oqHbre cncreuu (no-

ABI4xHbIe pa6orbr, TyHenbHo-TpeKoBbre cr4creMbl, cncreMbr co craHAaprHbrM MexaHnt{ecKr,lM I4H-

repQeficona (CMI4O).
12. O1pazoBaHr,re 14 pacflpocrpaHeHr4e aspo3oJrbHbrx qacrur-l B TexHoJrorr4qecKux o6renaax. Mexa-
Hr43M purpyrrreHr4s rpyrur4xcf, noBepxHocreit n r4HTeHcHBHocrb feHepa\vv 3atpfl3H.rrrounx qacrhu
y3naMH TexHoJrorr4qecKoro o6opylonaunr. flepeuoc ra anQQy3r.{f, agpo3oJrbHbrx Lracrfirr B cpeAe..

@rlsnrco - xuMfiqecKue acneKTbr noAnera, ocaxAeHnr n yAepxaHr.rr agpo3oJrbHbrx qacrnrl Ha rro-
BepxHocrn.
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Ilpanuna BbIcraBJIeHlIfl oueHKIr Ha 3K3aMeHe

flpn t[opuupoBaHlru orIeHKr{ 3a gK3aMeH yqvrbrBarorcflTpvr ocHoBHbIX Borlpoca 6uterav,
AorroJrHhTeJrbHbre Borrpocbl, tpOprraylnpyeMble HeIIocpeACTBeHHo B rlpoUecce oTBeTa.

l. Oqenra orJu.{r{Ho - npaBunbHbre n noJlHbre orBerbl Ha ocHoBHbIe I,t AononHHTeJIbHbIe

BOrrpocbr

2. Oqenra xoporuo - npaBr4nbHbre orBerbr Ha ocHoBHbre Bonpocbl. Henolurte unLI Herlpa-

BL JrbHbre oTBeTbI Ha AO IIOn HI,ITeJI bHbI e BO rlpocbl
OrIeHra yAoBnerBopr,rreJrbHo - HerrpaBunsnrrft orne'r Ha o lrH I43 ocHoBHbIX BorlpocoB u

HerroJr Hbre oTBeTbr Ha AononHHTerbHhle Borlpochl
Oueuxa He yAoBnerBopr4TenbHo - HenpaBunrHslfi oreer Ha ABa ocHoBHblx Bonpoca

3.

4.


