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1. IIEJTI4 OCBOEHnI AkICIilIIIJIUTTIbI
, ";;;";;^ ; ;.#;,.u,,) .f, B Jrf, e'c,r

:T3::3,1J:Y:ig::":iy11u'nouovoq"o""po;;#;;ffi;-;ffi ;oJreMeHTi)_B r,r ycrpoft crn, peilrr43yeMbrx Ha Mr{KpoyponHe.
3aAa.ru Ar4 crlr4 rrnlrnbr :

. troltlrvgHr4e 3uaur4fi o nocne,qHr4x AoorvlteHvrflx B
Soprvrzpon antre y cryAeHToB Hafruoro MbrrrrJreHrr.,r
KapTLrHbr MHpA;

o6 nacru MlrKpoon:Tr.rKlr
r,r coBpeMenuoft eolecr

poBaErue

OIITI{IICCKI{X

SoroHr.mz,
uOuay.*rOfi

IIIS;

I4KU;.;

Ka y Hrzx

eIoBaHzfi

no nrr6o;ry
klzyteaue

lI4Uz
cTeMalvr[,

r4flMh 14

lfiIL,
aqecKIZMtd

upo6rreu,
pemerrr4t

ocHOBe

t:Ix

aJIbHblx

TITI4K]I,I LI

6tnu u

z3f{eHze ocnoBHhrx s$Semon, [poqeccoB u fiBrreHuft, or
@yurqrzorurpoBaHr.re sJreMeHToB ra ycrp'ftcrn Ha M'*poypiiu'. 

" 
orrrr.rqecKoM rI,I3YqEHUE METOAOB AHAJI]ZI3AI{ PACqETA sJIEMCHTOB II CIICTEM Mi{KPOONTilXII4I{

o3HarKoMJrenrre cryAeHToB c coBpeMerrHoft uay.ruoft aunaparypoft u nrrHAqA.[bHbIX IIAB'IKOB 
''POBEAEHnnf, 

SKCNEPI,IMEHTAJI'H'IX HAYqH'IXpa3nrrq'6rx sz:lzuecrrax -f,nrerrufi ,n orIeHKZ fror-perrr'ocreft usue;leuzfr .

2. MECTO A]I{CUI4N.[I,THbI B C'IPYKTYPE OIIOII BO,{zcqrannuna <Mnlcpoolrr'Ka a $o'oHuro orr{ocr.rrc' K nrdcrlr{[J]:r4HaMBapr'arvBrroft. 'aacru ocno nofi uposeccuoHanruoft o6pasonarerrrno.ft ,,porpaMry{.

if:#:::::,:t"::111 B_ BocbMoM ceMecrpe, raK KaK oua rpe6ye,r 6agonoft nffiffiJ;;,,;f'Jiffi.li
;:::3t#tlTfl:-1i1:lx _tr4a.repr.rruroB 

vr czcreM, rrpoqeccoB Mr.rr(rpo_ r{ HaHo,MexaHI4KI4 rrarroczcreM u rpz6rtnoruu, ocHoB ylpaBJreHr4, 
""o""""or,"."nlMaTeprraJroBeAeHrrr rraHocTpyKTyprrpoBaHHbrx MaTepr4 arroB.

[tts rr3rreHr4rr Ar4crlr4[Jrr,rnrr cryAeHTEr AoJrxHbr o6na4arl :]HaHrrqMr4,

"uu"T;f"T**0.1U:*r,, . 
^:-Il1i:_vrrexaHLrsecxzMpr 

ycrpoficrnaruu, .rirepHrhrMrrrz3Mepr.rreJtb'brM v aHarururrecKr{M .l6opy4o"anler, Mr.rKpoonecr4creMaMrr, 3neKTpoH uxoit u MrlKpolpoqeccilpuofi rexHr,rxofr .ocs.eHrze Azcrlufln,,Hrr ueobxbAzMo Ans npoxoxAeHr4rr rrpeAArzunowoffBbrrroJrHentn_q BbrrycKHoft n l anra(pr4Karlr4oHuoil pa6orrr.

3. K:OMrrETEHrIr4n glyrrArorrlEroc.f, , oopMr4pl/EMhrE B pE3
o cB oEH Ufl I{VICL! I4trJrI,IHt;r

B#?:li-":#:::Tjr4 cr*rrrrrr.r'br,,y;;;;;.#li-#;r E clreAlrorqueOIIK-2. Cuoco6nocru BburBJrrrb "-;;;;;;,;:":;:'D'r-Jre/{vruu{r4eKoI
r{rrnrrr'v D v^r^ __^a ecrecrBeHHoHayqHyro cyIIIHOCTb

,i,' ,liL""",.JJ" "rn"
COoTRe'FnrDrmrrrr'--.,{-*-^----c o o rB erc rB yroqrafi 

Q zs v r u _rvr areM arr,r qe cK ufi arrrtap ar .

?fl:ti#:.-::,y"- Azcrrr4rrn'r*r o6;r,varoq wftcx sorxe*r r;eMorrcrprrporlarr,psynbrarbr o6pa:onanux:
l) 3uarr:

pacqera gnenrenrnoft 6asst u
rpaHr.rq rpr4 MeHeHr{r (OIIK_2) ;

o Sz:uvecrr.re [pr4Hrlrrlbr, s$$ercrrr vr qrre rQynriquoHzpoBanrrr srer,reHruofi 6a^gr u ycrpofi oco6erHnpo{BneHr4flnpv frepexoAe K sJreMeHTaM MLrKpoHHbrx p
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o

o [p'BLIJIbHo rrcrron'3oBar' 3aKoHoMepHocrr{ qJIr peiilIrl:Jau'4zt
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o ocHOBHbIMA MeTOIaMI,T v iulfopr{TMaMr4
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'Ivtacrep-KJlaccbr (4erraoncrparrLrs. Ha [paKTr,rqecKr4x 3a'.rrrr4rx rrpr,r'rlr4rroBrto pa3rrrrrnrru reuau);
ouuQopuaqr'.HHO-KOMMyHr,KarI[oHHbre 

TexHoJr'Fr{r4 (npr'ur:uenne vr'Tex'OJrofrrft gnx MoHr4TOpr{Hra rer<y'1eft yana"u"roar"'r^rvoa*rr.B rr KOHTp.,r.[ 3

6. OTIEHOqHbTE CPEACTB A IJrflTEKyrrIEr{l K0n"r*-t1y::-:t_TlgryKyroqHozarriiTArrr{r4rrro

.o-"^";r-,11Tl"f .IlorrrHbrr,ryqEBHo-MEroltr4O E E CIIE tIE HITE CAMO C T O,fl TE JTb HO';;ffi #E;;
HECKOJIbX:I1IX COCTABI.SrcIII| X.

5. rOa:onas
KpoHzra" 

14 rpy[[oBa'' cKopocrb cBera, Al{c',epcl4t, ooorFlorlle'r4e

6. llonxprasaqux fiJrocKr,rx B
aHr43orpor""r .p"4ux, 4nofruoe rr"."ijt#;r":H::"trpaHeHLre

I I]::T-"^"-t111*rI4B 
H o crb w gip ase e>ncK o e Bp aTrr eHrre.

3li::::::::^"...p_"-1_:o"'.,p"",u",;ffi:;;#""T;"*ooMar'Lr'HbrM9. (lnourauuoe I{-BbrHv;c"";**;;;:;'av'vrD'n 
v --'Jrel(rpoMarH}'tTHbIM llr}Jl

10. Rlvrre, w'Fovrr^:.:t:]-A:_""oe 
u3rryrreuue, r<oe0$zq"L"r,rr gnrHrurefina.

l?:i;lXlffil,',ff ff JJ*1i'"*,1:t':.'.'-"1;#.;"T'";1Xffi :'iil:"Tir;;,',I 1 . I\4oHoxpoMarr4 qHocrb, .rorr"p", uu'"l, ;;#:lffi;.ff ';::,il:#JJIo"H;

1. Pesylmarrr
2. Bnrnonuenlr, n opHbrxpa6or.J. bbrrroJrHeHz aTafi.

2. orpaxenrae ,n npenoMJre'r,re 
ToBbrt] ryqv"

*t'T:".A;.*r"T"::i,_1L1._"y1";""H:,Ji#"T'#',:fr ffi ,i#.cpeA,1 3nexrpouarHrrrH're BoJrH6r, tou"i;#il#l.,J;*"-*te 
clreAbrt'

o ou* 1,.o f ilHffi"#Xl, 
i - 

i"qi ̂ u", cB era, .",""'J:.## 
-X'l;H? 

jJ" l,l

[yqKOB.

HeoAHOpoAH(OcTn

12" iltpocrpaHcrBeHuoe, aMrrJrr-rryAHoe, rroJrrpkrsar{rroHHoe,
Sasonoe npeobpasoBaur4 e Jra3epHbrx rrylKoB.

13. Henr.ruefinrre sBlrelufl BToporo uop KB, eneKTpoMafn;,prrmas.Henunefi uor-o B3ar,rMol1efi crnzx.
I 4' Henrlu efiuas. r'onspL* yeMocrb Kpr4cr]zurJra u nenznefturre15. Ii:nepaqr4{ rapMonrrK.
I6. Ycnonue Sasonoro crrHxponrrcMa.
17. lllpanrerprrr{ecKr4e upeo6pa3oBa'[.f, n orrrzK€,napaMeTpr.rrrecKrzx reHepaTopax

1l Y:1ry:opbr Ha ocHoBe onrr.rrrecKofi uenznefiHocrt4.19. Henuuefina.f, on)n 2^^--^__ _ rTLrKa I,r MOIeKynspHoe paccef,Hlre cBeTa.

;;";;;J;:"",,"oT.0*"o.,,c)noITHnr..nt

cBelta. B

OIIT.ArreCKrir3 O0(
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epHrre eS$exru.
rI a HiIHOMaTepr4iuroB.

oBoJttoKa, HaHOCJIOI4.

epHbre feTepocTpyKTypbr.
6rX I4 Q{ngMepHBrx cIrcTeM.
Bo_pEBMepHbrx crpyKr ypax.
aBrrer{Ids. O[TLrqeoKI{M X43Jrf{eIrI4eM"

qeTa :iaAaq

pMaUI{0IIHLIX

Wft).

I'AM

Ha OueHK:e
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29. AxyctoolrrrqecKrle MeroAbr yrrpaBneHr4, orlTr4qecxr,rM r43Jryr{eH\reM"30' MarnttroorrrrrqecKr4e MeroAhr ynpaBneHr4r o[Tr.rqecKr.rM z3rrrrreHzeM.

Bonpocrr pefirnnr-xonrponx lE2
l ' I4uxexqraoHHbre r4croqHr.rKr.r cBer,a Ha ocHoBe roMo- r{ rrererronepe.KoAol2' I'I:ryuareru c npeo6pa3oBareJrervr crreKTprurb*roro coc'aBa H:rnyqe.Hus.3 ?Iu$parcpacHBrerr3rryqarerv.

1 Jlasepu Ha Kpr,rsraJrJrax rr creKnax"

I Ocnosnrre cuocodrr loryqeHr4r lasepnoff KepaMr.rKr{.

9 Onrz.recrve pe3oHaropsl, 4o6porHocrb.7. MoAsr Jra3epuoro pe3oHaroDa.

parrBaelrbre Lr qacToTrro_Mo"4yJtrr{poBarr

olepexoAax.
orpaH3r4cropu, (poroyMHoxare"rr4,

qacToTHbre xapaKTepr.rcTn,Klr 
"

KAHAJIbHbIE IIJIACTI4 HbIt.rv r zttl,bll,r'J. \-rsHoB'bre 
''oH.STr.rg 

reoprr4 BO'H{,]BOAO'. rlonuoe BHylpeHr{ee 
'Tpa.xe.H

yCI4neHLIe OIITI{qeCKLIX CVTHaJIOB.

It f6l_.rHbre 
r{ rrraHaprrhre onruqecKr.re BonHoBoAbr.

;.;;;;;i]r.uo',, r4',oIrHoBO.o n16 Flenuro'-"'
I 9 Im:I_1 :rrrqecrze s@Se*"", u*ffiffi ;1;#;]##:17. Mgxarrrl3MblBo3HHKHoRo.io'-^-1. 

vuv^'ADuJ*ru,ouAax'

I R ?-o.,o,,__, _^^_ 
a_l"Ot oBeHrr, [oTepb B OrrTr,IqecKrrx BOJrHoBOAax.

I 8. 3nelreHTbr reop[Id onrI4r{ecx"*- 
""io.rr 

rr."o-_
19, Coe4zHenr4e r{ cparqrzBar{
20. Onmqecxr4e MyJrbrr4rrJren 

br.

BgnDo cH pefi raHr-xonmorls }lo3

i iU""::1T:^TlT:-r, " r rrurareprr anbr. flon srue 3 anp erueHn off s our,r,
;T:ilffi#13;il,3 l\z[n.o-r:n'nnn.,--^ rrpc4sHHoLI

i K":.5::T:T :I-"".ur* sQQerxron n SoroHunx Kp trcrarrrrax.
;";;";-.;;;;;;*:< /-\------^- _

MaTeprraJrBn"
;;;;;;: ;:,H_"* p.ruTbr !,II'2 TTI.T

e [peJroMJreEne u oTpaxeHrre,

rr.rqecroft MLrKpocKorrr{}r 14 orreKTpocKouu

fonorpaMMnofi ontr.rxrr 14 roJrofpadrn.recxvx rf."#ouoaxeHrle 
nusolcrrnarnzlr c

TBr4TeJrbHbre MarepzaJrbr l4lrtr ronorpacp
IOIITI4r{€CKZ€ gJIeMeHTbI

Me'rpzrfi, ronorpa$zqecKaJr rrarv{rrb.

ii X:ry_"crBa 
r{ cnoco6' BBoAa "Tffiil:'ff;;#;".15' our^recKr{e paclpeAenkrrenb'bre r.r KoMyrarl}ro'Hbre ycrpofictna,oTBeTBrrTeJIr4, [epeKJIrOqaTeJI[.

brprJ, nHrepSepenrlr.rountbre rnoKpbrrrrrr.
ru,ICrHHbIe pem.eTKl,r.

r4e KoMrroHeHTbr r4HTerpanrnr:ft orITrzKI4.
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oxo.4lrr n Soprrae sa.rera c oqenxofi.

bI.

z.recxofi olrr,IKr4.
EKTbI.

oft onrzrr,r.
3nyqeHr4.[.

nofi onruxra

fiuofi onrzru.
cTpyKryp B rpo3paqHhrx cpeAax.
JIyrIeHr4r.

ecKr,Ie BOnHOBOAbT.

I,rM r,I3nfIeHLreM.
anBHO_orITI{qecKIZX CXeM.

;##ffi;"#J,"#'.sa.rere.

r'+' v/ur''HHbre Kprrcrannrr. pacnpocrpaHe'Ve 
cBera n soronHUX1 5. (Dasz.recKr.re oco6enuocn" puOo"i, rerepocrpyKryp.

16. Muxpoo[,roMexaHr4qecKrre cxeMBr.

orIyBcTBr.ITeJrbHbIe MaTepl{aIrhr nn.g
fi HaHorepanaaxrz.
nHoBo.[oB.
qecKLre MaTepr4rlJrbr.

CaprocrosreJrbHaff pa6ora cryAeHToB BKJrroqaer n ce6.s:1. Ay4ntopnaf, caMocrorreJrbHzur pa6ora cryAeHra rio r*cr{_arrJrr{H€)la6oparop1rr* r, [paKTuqecxr4x 3aHrrr.n sx nnwncrrreHr{t4 3aAarr.

y.oyooln*"?Iffi# -ffi;#o1",,,o,,",,r,"" 
cryr;

na6opatoo""rr ,,"r6^rrn" e lpoft4euuofi lexr4wH, rIpI4 nna6opatopnrna pa6oroM. --nuD,-u,. wopM." r;r;T""#:;:llrTlHlf; :ff^.l;
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