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1. rIEJrr4 O CB OEHtrfl I.Vl;, C\I{rrJrr4XIBI
I{enxlru ocBoeHuf, At4curlilnrlHr.r <Mrar<poorrrr.rKa u (porouuxa) .sBJrqeror tlboprnrzpoBaHrre

3H rIpI4HIII4noB (fynrquouupoBanus.I,I KouorpynporlaHr4r onrr.rrecKilx:
3JI UI,I3YEMbIX I{A MT4KPOYPOBHE.

. loryqeHl,Ie 3HaHLIfi o nocleAHl{x ,4ocrv>Kenvflx n o6nacru Mr4Kpoorrr.vrnr4 Lr SoroHraxn,
{opunponalue y pryAeHToB HayqEIOro MbrrrrJreHr.rr r4 coBpeMeunoft ectecrueunonQy"rugfi.
KapTr.rHbr r\{r,rpa;

' pl3yqeHl{e ocHoBHbrx s$$ercroe, rrpoqeccoB u lnrenufi, orlpeAeflrrrorlrzrx
(fynrrluoHnponaHle oJIeMeHToB ra ycrpoftcrB Ha Mr{KpoypoBHe B orlruqecrKoM ArralipoHe;

. LI3f{eHI,Ie MeroAoB aHaJtM3a rzpac.rela gJreMeHToB Br cprcreM MaKp()orrrrrxn a {lorouzrtra;o o3HaKoMJIeHHe cry.4eHToB c coBlpeMeunofi uay.ruoii aunaparypofi n nnrpa6orKa y Hrax
HaqaJIbHr,IX HaBbIKoB rIpoBeAeHIat SKcrIepuMeHTaJIbHDrx HayrrFIbIX uccleAqnanufi
pa3nLrqHbrx Su:Nuecrzx ssneHzfi r{ oueHKkr rrorpe Hrocr,eii u:iMeprenr.rft.

2. MECTO AIICrIr4rIJItrHbI B CTpyKTypE Orrorl B0
[ucqrauluna <lt{zrpoorlTl,IKa ra lporouuKo) o'rHoct4Tcr ]( Arrcrrurl:nunaM rro nsr6op,y

BaprIarI'IBIloft 'lactr.r oqnonnofi upo$eccuonalrnofi o6pzsonareurnofi nporpaMMbr" .[4s;1.reHzre

AI4cIII4rInmrbI IrpoxoAI{T B BocbMoM ceMecrpe, TaK KaK oHa rpe6yer 6ergrosoi.t noAr.oroBKz B
o6nacru Su:rarrz, ocHoB c)rITIzKlr u rBaHronoft gJIeKTpoHI4Kn{, xorepeH,nroft, neuuneftnoii,
rrpl{KJraAHoft onrr.rxu, larepnoft TexH}IKlr I,r na3epHbrx I,I3MepeHI,rii, oilrLlvecKlrx Marepr4aJloB t4
texnololzft, clIcTeM aBToMaTr.r3r,rpo]BaHHoro IlpoeKTkrproBaEurfl B orITI4Ke, &,usu.Iecrs.rx v
MareMarl{rlecKl4x TIpI,IHUI,ITIoB aAalrIlBHOft ontr,rrpr Lr rtsarlMoAetircr1.;ufl. Jra3eplrorc} T3nfroglrr c
BeIIIeCTBOM.

[ns vgyrcHurfl liucquunnnrr o6na4aru 3rratrkrs\[r4, )aMeHrrsMr{ vl
HaBhIKaMI{ pa6oTbt c orITI,IKo-Me ficrnautn, Jra3epHr,rMrr ol4.croMaMrr,
I'I3MepuTenbHbIM pI AHaltU"wqeCKI4M TeMaMr,I [pOeKTLtpOBATrvrfl ts OTTTLIK(],
MareMarl{r{ecKlltM MoAenI,IpOBaHVeM r,r KOrncrpyl{poBaHr4eM gJreMe}rroB Jra3epHbrx KoMlreKooB.

ocnoenvre Ar{crIr4rrnr4Hrr neodxoAr.rMo Anr npoxoxAeHprs fipeL$unrrrcvmofi [paKTr4Kr4 r,r

BbrrroJrHeHr{{ BbrnycKHofi xnanlr$rrKarlrroHHofi pa6orrr.

3. KOMTIETX]HIII4II OEYIIAIOIIIEIOC.fl , (D OPM AP YEMbI E B PII3YJIbTATT]
o c B o E rlufl [vrcwrrlJrr4H bI

B pesynrrare zsy4enzr ALIcIII{rInraHbr cr}.{oHT AoJrxeH ocBorlTr; cJreAyrcilue KgMrrereHllrz1r:
IIK-S. Cnoco6nobTb K aHaJlusy, pac.r€ry, npoeKrr.rpoBarrr.rrc rr KoHcrpy[poBaHlrro B

co M 3aAaHr4eM: TrrrroBbrx cr4creM, upra6op,on, puraleit .a y3npB Ha
CX THOM YPOB}ISX.

Ar4crlurrru4Hu o6yrarorquficr golNe]t AeMoHcrpr{pon€nfb cneA}Torque
peynbrarbr o6pa:onann{ :

l) 3Harr:
o Sra:rauecrue [puHIIrIlbI, stp(fexru v npoqeccbr, Jre]r(arrlr4e B ocHoBe

(fynnqzonzpoBaHllq s]revrenruofi 6a3r,r v yorpoftcrnr Mr{Kpoorlfr{Krz,, ocodenuocrir r4rK

[po.rrBneHr4 fl npr4 rrepex gAe K gJreMeHraM MrrKpoHHErx pa3MepoB (ll K-5 ) ;
2) Vrraerr:
o IIpaBI'uI 3aKoHoMepHocrlr Anfl peurn3arr4r4 rroreHquanbHbxK

eogr4oxuocrefi oeKTllpoBaHr,ru v co3AarIHI,r orlcreM Mr4l(poonrrlKr,r );t

Qorouuxu; ucn ecr<ufi anilapar rrpr4 pa3pa6orrce s.fleMerrrHoft 6i:sr n
ycrpofi cre Mrl Kpo onrr4 xll z {r oronurvr (lIK- 5 ) ;

3) Bna4err:
o ocHoBHbIMI'I MeroAaMIr rr aJrroprrrMaMr{ pacqera e.neuen:mrofi 6utst u ycrpoficrn

MI{KpoonraKI4 c yqerolu ycronrafi rrx peanr43arlkrkr vr rpaHvrrl npuMeHeHux (lJK-5);



4. cT PyKTypA t I C OAEp)ItAHu E AI,ICUIIIIJIIAHbI
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HIIE B AIICqIITIJIIIHT,I

Tertrt, ptB,4eJrbl AI,IcrIr{rInI{HbI
Kor-so
qacoB JIEKUI'III 4paKrrr-

IIEC]KI4E

ra6opa-
T0plrbre

cpc

ParAel 1. Ocnonnrre rroJtroxeHr.rq reoMerpllqecnofi ,
ooJrnoeofi, xsaHrosofi n r{eJrHHefrHofi onruxu

,'v 4 4 ul
Jlexqu.s L Ourosrure uoloNgulrx .reouerpnyecrofi ra

nolnonofi orrrnxr{ 12, 2 r)
z, 8

Jlexqu.s 2. Ourosrtre [oJrox
OIITI{KI,I

Hrrf, KBaHToBoft n Henr,rnefinofi
1(l '2 z 6

ParAe.n 2. BsauuoAefi crnue 3Jrer(rpoMarHarHot-o
r.r3JlyqeHuq c BerrIecTBoM 29 t) Jr 1tl
Jlexqus 3. Hsnyrenue r{ Be[IecrBo lCl 2 2 6
Jlerqux 4. Knanrosrre pasrtaeirrnre sQ$erru 1Cl 2 2 6
Jlexuun 5, Cnoco6r,r ylpaBne Hr{f, onrr.rlrecKr.rM rcJryqeHueM 9 2 I 6
Pa:Ae.r 3. Taep.qoreJrbHbre hcro.lrurcn u [pr{eMHr{Krl
I,I3JIyqeH14q 2E 6 4 18

Jlexqzr 6. llcroqnr.rrcu nerorppeurHoro v3ryqeHutr t0 2 ,1
L 6

Jlexuzq 7. TnepAorenrnrre nilrepu 8 2 6
Jlexuu.tr 8. Tnep4orelbHbre rrbueMrprKn r{3Jr} reHrrr.rr 10 2 2 6
Pas4en 4. Onrn.recKfie BoJrHoBo.[br 22 4 4 l4
Jlerqur 9. O6tenanue u [naHapHrre o[TrrqecKne BoJrHoBoAbr 11 2 2 7
Jlerqr.rr 10. BoluonoAnue crlymyprr n o6leunrrx o6pa:qax 11 2 2 7



Tenmr, pal4 JIbI ]II4CIIMJIIIHbI
Kor-so
qacoB JXEKIII{14

IIpaKrr{-
qeoKIIe

na6opa-
roprrbre

cpc

PasAe,n 5, (Doronsrre rcpudra.n.nl,r u rolorpaSnr T9 3 4 t2
Jlexqras IL OoroHrnre u nonf,pr4roHrrbre Kpr{crirJrJrbl t0 z 2 (i
Jlexuur 12. Cnoco6u ro;ror raorlllecKofi 3ar|l4cu 9 t 2 (i
PasAer 6. Onrnqegclre uu tpo3JreMeHTsr lr yclDoficrsa 24 4 6 I4
Jlexqus I 3. Ocuonnue xolrgonenrrr r.rHrerpaJrbHo-
ONTI{qECKI,IX CXCM 13 2 2 I

Jlerqrzx I 4. Mr,rrpoonroMexaHr{qecKrde cxeMbl l1 2 4
,'|

3aq€r c orleHKofi

I4roro 144 )1 9 18 90

HbIE 3AHflTI{fl
Ns nro4ynr

Ar{cqullnI4Hbr
J\!
rtln

Haunrenosasue u/utu Kparnoe ooAep)KaHnre ladoparopu.srx
pa6or

Tpyqo€urc,c'rr
(qacon)

Pas4e;r 3.
Trep4oreltutre
}ICTOqHI{KA I4

npr4eMHI,rKpI

H3flyqeHr4s

I Ns 3.1 I4syreune KoHcrpyKqr,rrr r4 reoMerplrnr
norynpoBoAHH KoBbrx rcrepocrpyKT)/p

2

2 J\b 3.2 Zccne4oaanr4e rrapaMerpoB Jra3epH6rx AtloAoB Ha
ocHOBe rerepocTpyKTyp

2

Paeae.n 4.
Orrtl.Iecrue
BOJIHOBOAbI

a
J J\b 4,1 OopnruponaHae orrrr{qecKax crpyKryp B rrpo3paq}rbrx

MaTepr,raJrax
2

4 3aurzra na6oparopurx pa6or 2
Par4e.n 5.
Ooronnrre
Kpr{cTuuurbr 14

rononradux

6 Ilb 5 " 1 Jlatepuo-uu4yrulpoB aHHo e $o,pruupona nue
Mr4KpOOnTr,IqecKax SneMeHToB

2

7 J\s 5,2 Mo4r,r$uraqlrr rroKa3arenq nperoMreHr.rr ts

orrrrdqecKoM BoJroKHe r! eruroceryH4HbrM Jra:lepHBrM
I43JIVIIEHI,IEM

2

PasAe.l 6.
Ourruecrue
Mr{Kpo3JreMeHTbI H
ycrpoftcrBa

8 Ne 6,1 I4ryueHne KoHcrpyKrlr{u u reoMerpr{tr prHrelpaJrbr{o-
ONTI,FIECKIIX 9JIEMEHTO B

2

9 Ns 6.2 I4syueuue texHoJrorrru cBapKH onrprqecKlrx BoJroKonl 2
10 IIIr4Ta nao oDa'[oDHbIX 2

I'r1foI-f) 8

Ha ilparTFlecKld* 3aHflTprflx, oplleHrup BaHHbrx Ha rrpeAMelrHyro o6lacrr 6yayrqeli
npo(beccuonanbHofi Aeslrerrbuocrl4 cryAeHToB, KoHTpolprpyercrr orerreHr ycnoeur{.rr cryAeqTaMrr
ocHoBHbIX TeopeTLIrIecKI4x rIOJroxeHLIfi rro ocHoBHbrM pa3AenaM lrrcqlirrrJlr4r{t r.

5. OEPA3OBATEJIbHbIE TEXIIOJIOI-UII
JIeKIIIZOHHbIe II. JreKrllroHHo-ceMr,rHapcKar cr{c'reMa O6yVeunx (rpa4nqzoHHhre

ra6oparopurre saurrur);

' npI'IMeHeHI'Ie MyJIbrLtMeIkra rexrltonofl{fi (npone4eHr{e JreKu,troHHE,ltx n4 oeMrrnapcKrD(
3aEflTLri4 c rIpI4:MeHeHLIeM KoMrrblorepHhrx rrpe3eHTar{uit u AeMoHcrpan,uo}rHbrx ponr.r6oB o
noMotqbro rrpoeKTopa r4.rrr{ KoMrrbrorepa) ;

o o6frenue s lulanilrx rpy[rrax (nrnomreuue na6oparopHbrx pa6or r] rpynnax r{3 AByx r.rJrrr
rpex ueloner);

' rexHoJlorut npo6leunoro o6yrenur (case stucly). Illpu paccMorpenrrrr BorrpocoB
lpaKTI4qeCKOrO nprII\deHeHI,Lj[ paccMorpeHHoro reoperr.rqecKofo M€ITepr.Iiura, ]trcrroJrb3D/ercJr
ALIuuor co cryAeHTaMI{ r{a [peAMeT Bo3MoxHbrx cnoco6on pemeHnjr [ocraBJreHqofi; ga1a.qIkri



. MACTEP-KJIACCbI (AEMOHCTPAIIU'
IIo pa3lurl:HbrM TeMaM);

Ha rrpaKTl.IqecKux 3aH.fl'wrflX rrp]rFrrlr4rroB pacqeTa 3aAaq

o LIH(bopMaIIrIoHHo-KoMMyHLIKaIIuoHHble rexHoJrorrirn (upunaenenue rarr$opnaaqr4oHnbrx
TexHoJlorufi !.ns. MoHI,ITopI{rIra reKyrrlefi ycnenaeuocrr,r cr AeHTor} H KoHTpoJrr sHannii).

6. OTIEHOTIHbIE CPEICTB A AJTflTEKyIIIETO KOHTpOJtf
YCI]EBAEMO CTI4, IIPOM EXYTOqHOIi,q.TTN C TAIII,I ITI IIO I{TOT'A

ocBoEHI4fl IL4CI$,IIIJII,IHbIUyqEEHO-METOIIHTIEC]KOE
OEE CII ETIEHI{E CAMO CT Ofl TEJIbII Ofr PAF OTbI C TY.IEHT OB

Telcyqlrfi ronrpo.rlr ycrleBaeMoo'rrr rBJrflerc.q pac,lpeAeltjsnnna u ocHoBaH Ha orleH](e
HecKoJIbKriIX COCTaBJrrroqt4 x.

1. Pesylrratnrpefirznr-noHTponq.
2. Brruonneuve v. san\vrra na6oparopHbrx pa6or.
3. Brrnolneu[e [paKTr,rrrecKr4x sa1laluir.

BonpocH pefiluui-rorrrponx JVs X

1. Ontu.recrze KoHcranTbr, cBeroBbre nyqrr.
2. otpaNeuue la npeJIoMJIeHI4e cBera Ha rpaHr4rle pa3AeJra AByx cpeA, rBrer]He rorHo1ol

BHyrpeHHero o'rpaxeHr{.f,, [poxox(AeHr.re oBera qepe3 nornor{alorr{ve cperbt.
3. Slerrpouaull{THlle BoJIHII, ypaBHeHr,re Marcnenra u rpaHr4rrlrhre ycJroBrr-r{,
4. I4Hrep$epssiulx u 4n(fpaxqIEr cBera, rounnercnnrit roKo3BLToJrh rrpeJroMreHr,r.fl,

IIOKA3 ATEJIb TIOIJIOIIIEHId{.

5. oagosas n rpltnrloBat cKopocrb cBera, rnc;irepcvtr, coorrroilreHr,re Kpanaepca-
Kponura.

6. Ilonxpr'r:aqra4 rI.nocKr.IX tsoJrH, paclpocrpaHeur{e cnera B }r3orporrHBrx Lr
aHr.r3orpo[Hbx cpeAax, gnoffnoe nyqenpeJroMneHr{e.

7. Ourm.recrag aKTrinHocrl r,r $apa4eeBcKoe BparrleHrre"
8. Knanroerre flepexoAbl npu B3allMoAeftcrnuu c sneKTpoMarr]:t4rrrhrM rrcJrrreHr{eM.
9. Cnonraunoe I,I BbIHylKAeHHoe lr3nfreHkre, ros$$uqr4erntbr Sfirrmreiina.
10. Kznerzuecx4e ypirBneul{t, ycr,rJreuLre l{ reHepaqur o}rrnqecKor.o r,Bnrr{eHr4f,.
I 1. Monoxpovrariavnocrr, rroJltrpllrcarlrr.f,, KoreperrrHocrl;, HarrpaBJreHHocrb Jra3ppgbrx

rrrrKoB.
12. llpocrpaHcrnbHHoe, aMnJllrryr{rroe, no[.f,pr,r3aurroHHoe, qacroruo,e, Bpe1,reHgoe 14

Sa^:onoe upeo6pa:onaH4e na3epHbrx rrfrKoB.
13. HenuuefiHrre .tBJIeHHt{ Broporo [op{AKa, gJreKTpoMal.uulHafl, 

1ft,opnayniponxa
uelzuefi noro 83 ar.rMo.rl eitcts ufl..

14' I{enplneir:rras rironxpzsyeMoclb Kpr.rcranJra rE neruHefiHbre onrriqeoKr,re s6{rerru.
15. I-eHepaqux ralruour,rx.
16. Vcnosue (pznonoro crrHxpoHr,r3Ma.
17 " flaparrterpuvebrue npeo6paloBaHr4r B orrrr{Ke, uacrpoiixa qacrorbr

napaMeTpHqecKr{x reHepaTopax"
18. Mo4ynrropbr Ha orJHoBe olrrzrtecKofi nenznefiHocrkr.
19. Ilenznei*ras dnrzrca u N{oneKyn-spnoe paccerHr.re cBera.
20. 3epr<a-rrrnoe prpaxeHl,Ie, MllKpollepoxoBarocrb rro'epxEroclfi 14 ]reoMerpr.rqecKr.re

HeoIHopoAHOCTr.r

21.
22.
23. a"JroB"
24, KnanroBbre rorlKr{, KB aHToBag rrpoBo JIoKa, HaHoc,Jrorl.
2 5 . IIepuoAr4 qecKr,re KBaHToBo -pa3MepHbre rerepo crpyKTyprt:.
26. Snexrpounrrfi crreKTp AByN{epHbrx r.r oAHoMepHr,rx cr4creM.
27 . C)rnu,tecKue rtepex.o4rr B KBaHroBo -prBMepHbrx orpyKrypax.
28. Snexrpoolrr{rrecKr,re MeroAbr yrrpaBJreHr{s o[u{rlecKr{M r43n}rqe]rr4eM.



29 . Axy ctoonruirecr[re MeroAbn yrrpaBJreHr{r onrrarrecKprM r43JryqeHueM.
30. MarnraroouiIEqecKl,Ie MeroAbr )mpaBJreHr.rs olrlrqecKr.rM r{3Jrr{eHr,reM.

Bonpocrr pefi runr-Konnpors J'1b2

Ha ocHoBe roMo- r{ reTeponepexoAoB.
cleKTparrbHoro cocTaBa r,r3nr{eHt[rg.

5. Ouronnrre cnoco6rr rronyqeHuf, lasepuofi KepaMr.rKH.
6. Ouruqecrue pe3oHaropu, 4odporHocrb.
7, MoArr Jra3epl{oro pe3oHaropa.
8. rracrorHo-MoAyJlLrpoBaHHr,re Jra3epbr"
9.

10. rr, $oroyuHoxr4TeJrrr.
1 1 . cnexrpanrHdre, grreprerr{rrecKr{e, qacrorHbre xapaKTepr4craKrr.
12. II3C lznefira Ir r\,rarprrrlbr, Mr{KpoKaHarrbHhre [nacrr.irHbr.
13. OcnosHBIe rloHtrlaf, TeopI4tl BonHoBoAon. Ilounoe BrryrpeHnee orpax(euze. llo6,epn rz

ycr{neHlle OrrTr4rrecKr4x ol{rHi:uroB.
14. O6reuHbre r.r rrJrarrapnbre orrr,rqecKze BoJrHoBolFr"

trLrs, nrrfl. JryqeBoro Ir rloJrHoBoro npu6nuxeHrzii.
psrfoBcKr.rx Bonrr0BoAax.
OITI4IIECKT4X I}OJIHOEO.UAX.

TEHH.
1 9. Coe4uHeHr4e H cparrlr4naHr.re orrrr.rqecKr4x BoJloKoH,
2 0. OurnqecKrde Mym rr,rnneKcopbn 14 AeMynbrr{[Jrercopbr.

B onpocrr pefiruHf -KoHrporq Jllb3

1. MeraMarepLIaJIbI. llonsrue:larflpeuroHHofi gorrsl.
2. n $oronnrx Marepr{anax c:latrpeuleHuoft soHoft.
3. cxnx e(f$eKroB B Sorounru< Kpr.rcrannax.
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"OltotexHzra", 200500 "JlasepHa-a rexHprKa r4 na3eprrbre rexHoJnorun", 20(1700 (2006011)
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Aocryrra: http://www 7692_rcI0_6.

rr'..h"3'lJilTJ.ri",' yue6'oe uoco6ve/ opr ,T. f":11TJ::
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2. IlJanftapos C.M. Br KrpolErr.lKy [Dlercrponuufi
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onrraqecKnx Marepr.raJroll 14 vzgetnfi. r{ac,m I
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