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1. rlEnr4 OCTIOEHLTfl ilVrululrrflr,rHbr
Arlour.rnnrlHbr <(>r,rsura KoHAeH

coBpeMeHHoft $uszrra l(oHAe:Hcr.rpoBaH

KpI{CTZrnnOB, MeXaHr,r3MaX nlloTeKaro
ux Qusu.recKue csoficrna. tr4ry.reHue
snauuft s o6r4crra dtusur<z u nupzrClorxe cnocodnocru cq[ocraBJrlrb

Syn4arueuranluuvu frus

2. MECTO AI4CIIrurJrr,rHbI B CTpyKTl
lrzcqunluna <dlnsr4Ka KoHAeHcrzpoBaHHoro cocro rrHn.f, ) orHoc

6axa^ranpoa no HarrpaBJreHr4ro <FilaHorexuoJrorr4r,r r4 Mr4xpocrrcreMHa;

ryicqrrnnr{Hbr yqaq[r\,rcr rpe6yroTcs, 3:HaHus., [onyqae]dbre B paMK

4I4crIr4rInI,IH: Quszra, r(EaHToBag 3neKTpoHI,IKa, KnaHToBaA,pr crarldcrrll
MHKpo - r4 HaHocrrcrerranoft TexHI4KI,r.

xbJlgHtl)l u HAAM r aJ l bHbllvt l4 (l)I{3t{ qeoK I,I

3. TIJIAHIIPYEMbIE
lhauupyelmre pe3ynbrarbr

JlbraraMr4 ocBoeHrrr OIOII

PE3VJIbTATbI OEYqEH]
o6yueHran rro A]{crlr4rrJrrrHe,

{r.r 3aKoHOMepHocTsMr4.

Il ollorl Bo
Tcfl r( 6a:osofi qercTtr nonloroBr(
TexHr.rKa). fll.a ocnoellz.s AiilrHo

x cneAyroqr4x rrpeArilpcTBylorlr4

,cKa.f, Srasurca, Sn:rzuecfue,ccnonr

no Ar4crIMilnr4HE
)OOTHCCE]IHI,IE C IJIAHITPI/EMbIM

Koa

Qoprvrlapyerutrx
rcolrnereHqufr

VpoeeHr
ocBoeHr.tt

KOMNETEHUI,III

fllaHnpyenl ble pe3ynbrzr't"l

xapaKrepu3ylorque 3rarrbr Qopvrn
OCBOEHA'. K

OOyLIeHI.4rtl fIO Afi C UHnnH)le
)BaHl4r KOM rrereHrlafi (nOrca:trreuu

unerenunu)
I z 2J

OIIR-1 Vacntuquoe
ocS0eHue

3uars: 3aKoHbr n [przHrlnnbr ecrec
MaTeMaTl{qecKofo aHtuu3a 14 MoaeJl

Yrvrers: acrIoJIb3oBilru $usuvecm.
npo$eccuoualssofi AesreJrbHocrr;
rrpoBoArrTb 3Kc[ept{MeHTbr rro

ceoftcrn HeopraHr4qecKnx H opraHrz
rrpoBoArzTb r4MepeHl4e ocHoBHbrx :
napaMeTpr,r v xapaKTeprrcTr{r1:

ycrpor4crB;
PICTIOJIb3OBATb IrpHKJraAHbre

aBTOMaTT{3l4pOBaHHOltO npOeKTHpo
3anar{.

Blaneru: MareMaruqecKHM al[f,
TeopeTuqecKofo H sKonepHf
MoAeJrHpoBaHr4r $nsuuecrux u
IIpoqeccoB, HcnoJrb3oBaHHrr B

.IIE.'ITEJIbHOCTH.

'BeHHOHayr{HbIX AIICqLIIIJlI4H, llleToAbl
npoBaHufl.
re 3ar(oHbr H rrpr4Huhnbl s cBoeil

)npeAeneHHIo Su:urco-xqzvfirllecKUx
IECKI4X BELIIECTB;

IIeKTpAqeCKlrX BeJtI4r{I,IH, Onps,[enfl Th

SJIeKTpUqeCKr4X r4 3JTpKTpOFrHbrX.

rTporpaMMbr L\ cpe,D,c'rBa

\aHvlfl nplr pellleHr,Ill HFI)I(eHepHr,rx.

epaToN4 l\nfl otlncaHHq, il]urq3a.,
teHTitrrbHol'o uccneaoBaHui{ u

xHMl4r{ecKnx caore:M, J{ereHIaiA u
o6yueuuu u npoSecclzoHanbFrofi

OIIK-5 lTacmuquoe

ocBoeHue

3sarr: nepeqeHr, o(5opyloaaHnt rl

o6ecneunraroulero 6esonacHoe n]

MATEPIAZUIOB I4 CACTEM.

ra npor.r3BOAcTBe lr B JrzrQopztltopHH,

)opr3BoAcTtso rrph rrpoH:JBoAOTEe 14

IOHEHTOB HaHO- H NIIIKDOCI,I0I\:I{nofi

r e$SertrnnHocrl{ u 6e:jonacs,ccrn
,rvvt v npIIMeHeHHrO Ma:tepl{aJror} H
mofi rexsuxu.
KoH'rponfl HaHocTpyKryp flpoB aH Hbrx

IIR-1 Vacmurtuoe
oc60eHue

3uars: Susuvecnue H MareMarur{e
IpoueccoB, Jre)Kalr_uzrx B ocHoBe
HaHOTeXHOJTO|U!4 V MtrKpOcnCTeMFrc

Yueru: perxarb 3a1artv, I4cIIoJtb:
tlHcJleHHbIe MeToAbt KOMIIbtOTe

HaHOTeXHOJIOIUVI V MHKpOCnCTeMLTO

BraAers: MareMarlzqecKHM afina[
rexnololnft p.nr MoAeJrupoBar{p.

MlrKpocplcrettgofi rexHpt xu.

KI{e 3aKOHbI H MOAeJIH (ph3tZrleOKI'tX

npr4Hllr4noB geitcrzw,n 06r,ercroe
TEXHHKLl.

Barb MareMutuqecxuil alnapar 14

rofo MOAenHpoBaHhq 06 r'ettloe
TEXFIHKH.

.TOM 14 MeTOAaMh KOMIbrOTepHbrX

o6r,exros HaHorexHoltot'htt v
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I Mexauu.{ecKue }.i lelJroBbre

csoftcrsa rBepAbnx ren

4 I.J l2 t2 2 49 12/46%

2 3rexrponHtre csoficrsa rBepAbrx rerr 4 A

ll
t2 12 6 50 11,36% Petlrufir-rrrl Htpolu

.N! r

3 MarnatHtre csoiiclna BeruecrBa 4
.l

J

17 17 6 49 l4t3s% J?eftrufr-r:o ulpom,
l"l!2

4 CnepxnpoaoAnMocrb /1 (i-

I
l3 t3 4 )U l1/36% l?efi rrlrr-l:r: ulpoll,

JS3
Bcero ra 4 cerraecrp: 4 8 54 18 19E 48t38% SxsarrabH, 3rliq.

Harn.ure B flucltnnJrnrre R"II/KP

I4roro no ntactlrrrrJrrrHe t 18 54 18 198 48t38% Sxsanrpu,iili'v.

Cogepxarure JreKrluorrrrbr
PasAe,'r 1. MexauuqecKrre v relJroBbre cBofic
JIerqHq 1. Crpoenue KpucraJrJroB rr lrx Mexa
Kpacrallu, aMop$Hbre reJra rd )r(r.rAKocrr.r.

TpauclxqnoHHar cprMMerpr,rr. Tanu 3JreMeHTapHbr

(ynpyrze) AelbopMaurm. 3arcoH fyra. llpe4en ynpy
Texyuecrr. llpegen nporrHocrr4.,{e(f enrri KprrcranJr
14 o6beMHEre). Bnzrnae Ae$eKToB Ha cBoftcrBa Kpr{cr

Jlenquu 2. Ten.uonr,re cBofi crB a KprrcraJrJroB
Mo.4elt renJrorloro l(Blrxenrrq KpIlcrannrdqec

Kpr4cranna. 3aron ,{rolonra u fhu. Teopzr [e6ax.
9acrora v reMIIe pacrrrrrppflse Kpr{cr+nnoB. IeMrrepa.q/pa rrJrar:rnerrvfl.
'Ien:rouponoAHocrb

Pa:ger 2.?n Abrx r€
Jlercqus 3. Mol(e.rrr cBo6oAHbrx sJreKTpoHoB
Teopul eneKrpc)HHoro fa3a lI. Apya"" 3axoH

,P acnpe4eneuue O epn v- Ar4paKa.
Jlenqun 4-6. 3onHaq reopufl KprrcraJrJroB.
Boruosaq $yHnqnx oneK'rpoHa B rrepr{oA

Knaruunrnyltc. Teoperrr.ra Kpauepoa. ypaBHeHlre AB
rroJre. 3$Qexrun Hafl, \r,acca gneKTpoHa, Co6crseriH
oneKTponpoBoAHocrr{ co6crBeHHofo nony[poBo"4Hrl
Jlpunreca IoHopHoro r4 aKuenropHoro runoe. 3reK
l[Ipoeo4rauocm Ar43.reKrpr{KoB. 3leroplrvecxufi
cefHeToSJIeKTp14Ku.

PasAer 3. MarHurnrre csoftcrBa BerrlecrBa
Jlenquu 7-8. Or:nonHbre Br{abr MarHerrrKoB
MaruurHrre cnoficrea aroMa. Maruuruue u

r4epnuft MarHeroH. fupolrarurzrHoe orHoruenze. O
Ileenaaua. ManrnrHoe rroJre B BerrlecrBe. Flanr



npoHr.rqaeMocrb. Aua-, napa- rz tfepporr,tarHerr.iKtr.
Ieltneparypa Iftoplt. I(pr.rnar HaMafHr.rruBaHr,rfl. fucrellesuc. Ousra:ulecKafl rrpr4po4a SgppoMafHelu3Ma.
O6l,reHuoe nsauvro4eiicrBr.re gneKrpoHon. AHrn$,eppvurvrvrrrlus bJcu,rNruAgltc L t3 Av 3JI9K r poH()ts. AHTHQ gpp

Parqe.n 4. CnepxnpoBoArrMocrb
Jlenqlrn 9. (Duturqecrclre cnoficrBa cBepxrpo
-f,uesne cBepxnpoBoAnMocrr4. Kpnrra.recxa.a

uleJrb. Marsurnrre onoftcrna cBepxlpoBoAHr4KoB.
Meficuepa. Kpuruuecxoe MarHr{THoe rroJre. Cnepxn
rroroKa. 3$Qercr A.apoHona Borraa, Cnc,renaa

lNose$cona. CnepxnponolslJu:ir rnalrronuft v
BrrcororeivrrreparypHafl cBepxnpoBorr{Mocrb.

CogepxaHr{e [paKTrrqecKu
l. flocrosHHas Ma4enyHra.
2. Tennoeu.rcocrb rBepAbrx reJr.

3. Tuuu Kpr.rcrannuqecKr,rx perreroK.
4. Boruosarr Qynxqur eneKrpoHa B oAFroM

3anpeqerrHr,Ix 3oH.

5. Mero4 clrmnoft cBr3r4 An.lt pacqera 3oHH

6. Mero4 cla6oft cBr3r,r (pa:roxenze no 6e

7. C$epa (Depnru.

L
2,

3.

4.

B lperroAaBaHx.r[ Ar4crlr4nnr4Hbr <i@usurca xoude
ucllonb3lrorcq pa3Hoo(5pa:uue o6pasonareJrbHbre rexHoJrofr{r.r Kar(
a.KTrzBHbrx I4 14 HTep aKTIztBHbrx MeroAoB o6y.reuua.

Axrunutre u r.rHTepaKTr.rBHbre Mero2lrr o6y.renzx :

I pynnonax rr4cKy ccufl (nce np axrprqr3cKr.re 3 aHrr,r.r

P a:6op KoHKperHbx cr,rryarlufi (nce JreKl1v oHHbre

6, OIIEHOTTHbIE CPEACTB A l.Jtfl TEKyIUE|O KC)
rrpoMEx{yToqHorz lrrncTArII4I,r IIO r4TOf AM

yTIEFHO-METOAI4qECKOE OEECIIETIEHI4E CA
CTYNDHTOB

Tercyqlrfi KoHTpoJrr, yclreBaeMocru

8. flonepxnocrr, (repuu B AByMepHbrx 14 rpexMepHbrx
9. CnepxnponoAr4Mocrb.

Zccne4oe,aHrle cocraBa rBepAbrx reJr MeroAaldr4 paMaHoBcxlofi ruurpoc1orflau.

5. OEPA3OBATEJIbHbIE TEXII orkrrl
HOZO COCT0OSMUI

III,IOHHbIe, TaK I4 C

'urrrorrr*uo,

rrpl.rMeHeHueM

flpuruepnrrfi cuucolc BonpocoB rc pefiruHr-
l. Kpucralnu, auop$utre reJra [r xr4AKocrrz. CxoAcrea u rrul{t4s..
2. 3reueulapuag. s,aeirKaKpvcrannr{qecxofi peurerra. Tpa
3. Tnnu sneMeHTapHbrx flqeeK.
4, Mo4elr cuourHoft cpeAbr. O6parulmre (ynpyrue)

yrrpyro crr.r. Heo 6p arrzv.rre (nlacrzuecrue) 4eQ opnraqrzu.

tlp aKTr4r{ecKue sa}{flTr4fl ).

J.fl YCilEBAEMOC ttr{,
B OEHI4fl Ar4CrIrrUJrr4Hbr r4

O.fl TEJIbTIOIZ I'AE OIIbI

AEHTOB

ro J\bl

II[OHHaq cHMMeTpr4r,

rpoprraaqzz. 3arcou Ilyna. flpe4en

_ 5. .{e$ercru KprrcraJrnu.{ecrcofi perxerKr.r (r.veuHrre, lz
BwrqHue 4e$erron na cnoftcrna KpprcraJrnoB.

eftHHe, gnylnrepnue li ofirenaHsre)



10. Teuonoe pacuupeHrze KpvcrurnnoB.
Kpr4crannu.recKoft pelrerKr,r.

Ilpunepnufi cuucorc BorrpocoB rc peftruHr o.rrrc J\b2

L Teopur srreKrpoHnofo ra3a tr. Ipya.. 3arou Bu4euan paHrIa.
2. Ksanronas reopnr 3oruep(fensAa. PacnpeAeJreHr,re (Depn,l

3. Bomronaq Qyurqllr gneKTpoHa B rrepr4o,4r.rqecKoM rroreH
4. 3Q{erlznHafl. MaccagneKTpoHa B Kpr.rcranJre.
5. 3onnas reopr{fl TBepAoro reJra r{ crarr4crrrKa nocureleii
6. Meranlu, ArrgneKTpr4xlr u uolynpoBoAHrrKn c roqKr,r spe
7. SnexrponpoBoAHocrb [onynpoBoAHr.rKoB (co6crnenualr,
8. Bruasnue npunaecefi Ha rrpouecc oneKrpolpoBoAHocrr4.

I 1. llone4elrve nonynpoBoAHr.rKoB B cr{JrbHbrx 3.rrerTpr{qecKr4

paBHoBeCHOM COCTOfl H Arr.

llpuvrepnufi cnucorc BorrpocoB m pefiruur-
1. Marnurssre cnoftcrsa aroMa. Marruarsue N,roMeHTbr 3Jre

lr4epurrfi MarHeroH, f uponrarHr,r rH o e orHorxeHrze.

2, Orxlzr< aroMa Ha BlrerrrHee MafHr4T,Hoe rroJre. O$$exr
3. Maruurnoe rroJre B BerrlecrBe. HaN{arnu.reHruocrb. Maru

IIpOFTUUaeMOCTb.

4. Iua-, nerpa- u $eppouarHerr,rKrr.
5. OcHosHbre seoficrna $epporvraruernKoB,,{olrenrr. Teune

H aM ar HLIrrr4 BaHvfl . f zc:repesuc.

6.
.|

8.

9.

fie6ax.

T'CJIAX.

9. fenepaqzx u perovr6nHarJufl. nocnrelefi 3apflIaB rronyl BO.[HI4KAX.
10. !u$$yeur rz apefi(f nocurelefi 3aps.naB ronyrpoBoAEr

Mo4elt rerr Jro Bof o ABr4)KeHr.rr Kpr4 craJrnrzuecxoft pe
KracclsecKafl Teoplrr relrJroeMKocrr4 KprzcrTanra. 3arou

Teopu.n renJrorrpoBoAHocrr4 3fiHrureftsa.
Teopur Jle6ax. HopualrHue rcole6aHr.rr x:puorarrrzqeo

Teune

perrIeTKV.

(ynpyrue)

-Jlupaxa.
AJIbHOM NOJIC. Er,oxa.

Iag sonHofr Teoplrm.
pzrvrecnax).

TIOJI,SX.

l[eopeu

12. Mexanusr\4 o6pasonanzl p-n-nepexoAa, Bbrcora rz pLrHa II OTEHII]i,]tAJIbH O IO {:iapsepa

ro J\b3

bD( qacrr,rrl. Mal'ire'rr.ln Iiopa u

6. @zs[qer;Kas [pprpoAa Sepporr,raruerr43Ma. O6uennoe
7 . Aurn$eppoMarHerr.rKu. Oeppurvrarr{err.rKu.

8. -f,sreHr,re cBepxnpoBoAr4Mocrr{. Kpnruuecrafl TeMnepary
9. Kyneponcx[e rapbr. SuepreruvecKa.s uenb.
I 0. Marnarnbre csoficrBa cBepxlpoBollHr4Kon. llonepxHoclH

lrzlefi cuepa. Kpurzuecroe MarHr4THoe noJre.

I 1. CnepxnpoBoAHr4Kr4 nropofo pona.

12. KsaurorraHr{e MarHr.rrHoro rroroKa.

ag BocItpI{I4 MrIHI|OCTb, I,I

Kropu" Kpunar

cBepxrrpoEolsirluft ror.

aMeHy

paHcrsrl[oHrrafl r;zuruprplm. Tunu

JlllnefiHue 4e$erlr,r.
:feopr4rr

rvro4efi crnue elerrponob.

7.

3fiQexr

llpuuepHrrfi nepeueub BonpocoB K 3
L Klaccu(luxau[rr rBepAbrx reJr no rr,rny cB{3,1r. Ocnos Tlrrrbr xlzMrrrrecKr{x cnx$efi B Tr}epAbrx

2. Monery.rrnpHbre Kpr4craJrJrbr. Irlonnnre Kprzcriannbr. flocro uax Ma4elyura.
3. KosaneurHas. cgfl3b. MerallnqecKarr cBr3b.
4. 3leueur:apnar s.IefiKa Kpr{crannr4.recKofi

SneMeHTapHbIX rqeeK.
5. Mo4elr cnlouruofi cpelbr. O6parnurre

ynpyfocrrr.
pMarIr4r{. 3axoH l-iyrca. Ilpe4e.rr

6. flpo4o:mnue 14 nonepeqHbre ynpyrue BoJrHbr. OasoBas oK TB ynpyrt{x BoJrH. ttronclHsr.
7. Klaccz{rzxaqzx 4efteKToB Kpr4crarrr.rqecr(oft peruerxu Toqequrre 4erfrercrr,r, Panuonecral

KoHueHTparllrs rerrJroBbrx 4e$exroe
8. KnaccrE(rraraqzx4eSeKToB KpvcraJrJrr4qecKoii peurerxz.
9. Mo4enr rerrJroBoro ABHXeHrrr Kpr,rcrann[qecrofi

TerrnoeMKocrrz KpkrcraJrla. 3ar<on lrolonra u llllu 
"

perrrerKzr. Klacczueqra.n



10. I(saHrosas reopur 3fiumreftna. Ten
reMneparyp.

1 l. Teopnx l\e6ax. HoprraanlriHe xore6aHH
.lfe6as.

1,2. Klaccu,qecras reop[r gJleKTpor{Horo

DneKTpoHHoro fa3a. 3arou Eugeuaua-Opanqa.
13. I(nanroeeu Teopr4r cno6o4Hrx oJrexr

upu6ruxenue. 3uepreruqecruft crreKTp gJreKrpolroB.

14. I(eaHtonaq reop[s cso6oAHHx oJreKrp
'T'^--^-^^-'Ienlonpono.4Hocrb, gneKTpo[poBoAHocrb v renJloeMKuu'r'b iJreK'rpoHFlcll'o la3a.

15. BorHosas Qyurqun gneKTpoHa I] nepl4ollr4rrecKoM no eHur{aJrbH)M rroJre. T'eoperw4 Broxaf
Knanuulrnylrc.

16. O6pa:onauue gHeprerr4qecKzx 3oH
[roTeHurraJIa.

17, Molem, caltuofi crlfl3rr gneKTpoHa aroM
I O l\f^-^-- T/''^^---,--.-^18. MoAelr I{pouunra-lleunu.
19. 3anomresue sHeprerr4qecKr,rx 3orr gJr

.KBa3r4r4Mnynbc.

I6. O6pa:onauue gHeprerr4qecKzx 3oH
iloTeHurraJIa.

17, Molem, caltuofi crlfl3tr gneKTpoHa aroM
18. MoAelr I{pouunra-lleunu.
19. 3anomresue sHeprerr4qecKr,rx 3orr gJr

r(pr4cranne. P asAereun e Kpr,rcranno B Ha rrpo B oAHr4r(r.r, A
20. [nurrenue gJreKrpor{a npoBoAr4Mocrr4 B

2L Co6crseHHbre r4 rrpr4MecHbre nonyrrpo
aKllenropHofo rr4[oB. lSnerrponHaf, rd AhrpoqHar rrpoB

22. CeruerosleKTpr{Kr,r a rrbe3ogJreKTpuKpr,
23. Maruursrre cnoficrsa aroMa. 3$@err 3
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