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lJaAaqra nncr-lulJrhHbr :

o QopvrnpotBaHue HaBbIKoB irpone4euur repMo4r4HaMr,rqec prx H r(HHeruqecKr4x pacqeroB
TexHoJIOfHr{ecKI4x npoqeccoB ;

o (fopuzpolBaHue sHaHLIft n Q6nacrn croco6on HaHeceHr.rs, yrurcHars. u vro4ra(fnrrupoBaHr4rr
BelqecrBa Ha MI4K:po- LI HaHoypoBHg, r4crroJrByeMbrx npu coe4arrr4r{ KoMnoHer{ToB rnep,4or.entuoii
3neKTpoHr4KI4 r{ rrHTerpanlHbrx cxeM;

' I43yr{eHI4e bagonsx npoqeccoB v o6opy4oqaHur, ucnoJrb3yeMbrx B TpaAr4rtr.rosuoii
MI4KporexHoJlorl4H, a raKxe cnequ$uvecrux nfloqecconr, rro3BoJrqronrlux Sopruuponarr
orpyKTypbl Ha MoneKyntpHoM yqonHe 14 ocHoBaHHrie ua cnoco6socrrr r( cpMoopr.aHh3aqr4r,r,
OeJIeKTIIBHOCTI4, €[HI{3OTpOnHI4.

2. MECTO AI,ICIII4IIJTI4HbI B CTpyKTypE otroll Bo
[ucqunllaHa <flpoqeccu MI{Kpo- 14 HaHerexHoJrofr4r4)) qBrrercs o6xsar,eruHor:r

Jlucuullusofi o6ssaremuofi i{acrl4 ocHoeHoft npoQecczonalruofi p6pa:onarelrHofi
lrporpaMMbt. Wzytenue AucuHnnI4HbI npoxoAlrr B 8 ce4,recrpe ,lazupyercs, HapaHee [oJryqer{Hbrx
3HaHI'Itx cry,4elFlToB, upzo6pereHHbD( n rypcak o6rqefi rfusnxu, eneKrpoHr,rKr4 v
rv{r.rKpolpoueccopHas TexHuKa, BBeAeHr.re B HaHo-TexHoJIOft4K), $USUUeCXUe OCHOBbn Mr4xpo t{
I{aHo rexHzxIa" On HarIpaBJIeH HA o3HaKoMJreHrre c fru:u.recKo-xr4Mt4qecK?tMr4 rrpot(eccaMrd, a
Tal(xe Ha BrI'LsHI'Ie pa3MepHux s{(fexroB I,I cnoficJn nanocl6r,enToB B pa3Br4Tur,r Mt4Kplo- 14

uaHoycrpoficrn,

1. IIEJII,I O CBOEHI,/.fl IVICIil,IIIJIIIIIbI
L{elrro ocBoeHLIs Aucqranhusu <flpoqeccrr MHKpo- 14 rJaHorexHoJrorrru) rrBJrtrercfl

rllo/troroBKa cry.4eHTon s o6racru tpuru.IecKux H xrarrrh.{ecrcux ocrroB HaHorexHolornft. a raK)Ke
(l3I{aI(oMJIeI{ze lax c coBpel\,{eHHbIN,{ TexHoJroruueprrzu o6opy4onaHr4eru Lr aK1yalrbrlbrMrl
npo6leua HauorexHolorufi .

oceoeHlle AI,IoIII4nJrvHu Heo:6xoAplMo .{nr pl3yrrpHr4r cne.4y}our4x rr.rcq}rnnr4H ra IxpaKTr,rK
yue6uoro nnaHa: <9lexrpoHuxa h Ml4Kponpoqeccopqar rexHr{Ka), <Mexanzxa HaHocr,rcreM r{

lpu6olorzr>, <Hayvuo-IdccneAoBpemcxan pa6ora B geMecrpe>, <l1pe44r4rr,rroMHar [par(Tr.rKa)),
IlbrrroJrHeHue BbrnycKHoft rnanu$ukaquouHofi pa6our.

3. IIJIATII'IPyEMbIE PE3yJII' TATbI OEYTIEHI,Ifl II0 AI,ICUI4IIJII,IH E

Ihanupyerrarte pe3ynbrarbl o6yveuur [o Ar4cur4ullrHe, coorHeceHHr,re c rrJraHr4oveMbrMrd
pe3ynbraraMrr ocBoeHus OlIOll

Itoa Qopvapye)Mbrx
rcovnereHulrfi

flriaH upyerr,rbte pe3yJrbrartr o6yueH al ncr

ArlcrIHrrJrH He xapaKTepH3yrorqHe sran br

$opnaupoeaHrzs KoMneresuufi (uorasa rel n
ocBOeHHr rcovnererrUna )

I z 5
IIK-1 3Harr:

. SusuqecKtae pr MareMaraqecKHe 3aK:oHbt H

MoAenl.r Qusn,recrcux fipoqeccoB, ,rle)Katrlax B ocHoBe
npr4HUHrloB 4eficrnur o6reKroe HaHorexHo,l erv1v1 t4

MHKpocHcreuuofi rexHnxu;
Vuers:
. peIUaTb3aAavw, Hcnolb30BaTb
Mare Marllqecrcrfr ann apal' H q HcJl eHHbl e Me-roltsl
KoMrrbtoTepHoro N,{oAenr,rpoBaHu.q o6rerros
HaHorexflonorvu H MnKpochcreu Hofi rexunxu;
Bla4ert (Haarrxr.r):
. IvlareMarLIT:IecKHMafi[apatoML{Mer,oAitN,il4
Ko M rr brcTep H brx rexH oJI or uit An s MoAeJr Hp o B a r-r h rr



oobeKTo B H aH OTeXH OJl Ot Vt4 H N,I H tKpOC t4 CTeM H C) fi
TEXHHKH:

rlr(-2 3uars:
OcHoBHbIe I\4eTOAHKH 9t(CilepHMeHTaJlbHbtX
HccneAoBaHHfi caHresa w aHarn3a, MarepHaJIolB ld

KoM rroFrQrrro B HaHo- H MH Kpocnc'renaHofi TexHH KH

Vuers:
nnaHlrpoBaTb 14 rrpoBoArzTb l,rccJreAoBaHHr rro
cHHT%y il aHanK3y MaTeplianoB !r KoMrroHeHTOB

HaHo- a MHKpocLroreuuoii rexuurcn;
Braaerr:
HaBbrKaMH asr6opa onrhMaJrbHbrx, MeroAoB
rrpoBeAeFur HccreAoBaHuil trarepualoa r't

KoMnoHEHToB HaHo- 14 Mr{Kpochc.reltuofi TexHHKU;

IIK-4 3Hars:

Yrr,ters:

g"yulecTBJrrTb AUaf HocT[J Ky HenoJl aAOK [r
vacruuHpl fi peMoFtr 143 MephreJrb Ho[-o,

AUaf HOCTl4IlleCKOf(), T9XHOIO f Ut.t eCKOf O

o6opy4oaauur;
BraAeru (uansrxn):
. riraBblKaMr,t MoHnToplrHfa ,,

AUaf HOCTHqeCKOI-O, TeXHOJIOtHqeOSOTO

o6opy4oeaHur; i

4. OEbEM I4 CTPyKTyPA AIICIIUIJII,IHbI
O6ulaf, TpyAoeMKocrb AI{cII}InJIHrrbr cocraBnqeT 4 sa.rerurrx eAr.rHHrL l44'nca.
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Bne4eHrae B ocHoBbr
HAHOTEXHOJIOIHfi

8 t-2 4 2 2 l3 4t50% pefiluHr-
rourporu Jll! I

2 Cacren,tHslil rroAXoA K npouecc
MHKpo- H HaHorexHolornil

1N4 8 3-5 6 /1a ,1a t2 6t42%

J KnasupaeuoBecHble MeroAbr

Soprvruponanruq HaHocroeBbrx H

HaHocrpyKrypr,rpoBaHHbrx
t<orrrnoguuufi,

8 6-7 4 6 6 l1 8150% pefi'raHr-
ronrpolu Jl1b2

4 O asuxo-xuvlFrecrl{e ocHoBbr
flpoueccoB n r,rro rpaQr.ru B rexHoJro
MHKpO- U HaHCJ3JIeKTpOHUKX

n4u
8 8-9 4 6 6 l2 8150% pei"aruun-

ronrpruu Nl3

Hanh.r he B Ar,rcLIr4tr.lHHe K[]/KP
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PasAer 1. IJneaeune B ocHoBbr HaHorexHolornii

rrpoqecca (uaneceuze, yAaneHr{e, uo4u(fuquponaHrae).
3' Krraccu$raxauprs Mr,rKpo - r.r HaHorexHoJrofufi no xapaxrepy [pore

aKrHBatlar4 (renlo, n3ryqelrl4e, lolle).
4. BaArr lepMLrr{ecKoro t4 Kgpnycr(yHrpHo - nydenoro nos4eftcrnur

lyuttcrufi fi r{HAyKrIr4OnHUfi Ha|poB, gneKTpoHHbte r4 +a3epH6re nyrrKr4, IIJr

l. {errE Ll 3a\aqar Kypca. Tjoe6onanzr r o6remyr zsavuit no lr4cqunrrzrrb. Crucon
peKoMeHAyerr,rofi mareparypbr.

2. Bne4euue B HaHorexFroJrofr4ro.
3, Conpeueunbre r\leroAbr riauorexnoJrorur4.
4, OprauurlaqrroHHo-Texno.nornqecxfle ocHosri flpor43Bo/(cr"a zsrerufii c

Ircrr oJIb3oBaII Het\,{ MI,I I(pO - r4 H aH OTeXgOlto na fr .

2. I(naccu$uraul4t flpoqecbon M]rKpo - 14 HaHorexnororufi no $u:ur<o-[urr,ruvecxofi'r----^---- r

oyIIIHocrIr (rrlexauuvecxlEfi, repuuirecxnfi, xrauuvecrufi, KopnycKyJrrpHo - no.rfenoii); ro Br{Iy

l. Knaccu(fraKarlrs npoqecooB nr.rlorpa(fuu.
rpororurorpa$uu,

2. llolyueuue pvcyHKa raurlerpalruofi cxeurr

CogepxaHue ;ia6oparopHr,rx :angrufi rro Arrcqu[JrnHe

Molery,nspHoe HacJrar4BaHr4e u: xrra4xofi
npvMeH.f,eTcr.

Hauolu:rorpaSut. Onucanue MeroAa, Br4

CoqepxaHue rrpaKTrrqecnnx

Onzcarr 3Tarrbr rexnzqedxoro rrpoqecca (3
ConpeveuHbre [peAcraBJreHr4{ o HaHorexH
I43MeHr.rrocb co BpeMeHe\tr.

Mero4r,r tfopuuponaHr{s IlaHocrpyKpyrrdpoBaHHbrx KoMn03Ltrlktz. Ka54e cyuec.r.Byror

s rpouecc0B
(roraftnrrfi, rorcamuufi, celexrunurd.i, us6uparemu4rfi, aHpr3orponuuii); ncr noco6y

uyuxu).
PagAer 3. I(narupansoneurue MeroAbr Qopnril

HaHOCTpyKTyprrpoBaHHbrX lConruoruqr,rfi .

l. MorexynapHo-nyqeBa.f, srr4raKczr. fasoQasr ar

ParAel 4. Ozsurco-xr{MrrqecKrre ocHoBbr
MHKpO- r.r HaH03.rreKTpoHI{Krr

poBaHrrrr rraHocfl ofiHr,r

3NVITAKCTI,fl,

rpoq€ccoB .nurorpaQurr B Tl

2. Jlarepu a.a a6 trrrJus,. 3o"ur- relr rexHoJrorra H.
3. MorexyrrpHaflxr4Mr4qeckaq c6opra zs ra3oeofi $a:sr, Morexyrr

r.r: Nu4xofi Qa:rr,

SHtF,ti,ii,

14OHIIbIEI

HACJIAI4BIIH14E

QuguroxuMr{rrecKr.re ocuo{rr npouecrla

Mero.{aMlr Soro-, n."t..nfo- ,
3reKrpoHolurorpa$zu. I{anolu'roipaQzn.

l.
2.

3.

4.

5.

6.

H fAe rrpr.rMeH.sroTcr.



7. MorerynxpHaf, xlrMr4ve{rcaa c6opxa zs ra:ogofi $as;r, onucasue n
rrpv MeHerrI4r,

8. Molex)'nspHoe Hacnaunigylys u: lrz4rcofi {i rr. Ouucaur4e rrpoqecc,a
npuMer{eHr.rr.

9. Jlurorpa(fns. (Dorolu'rorpa$vx. Onncauue ycraHoBoK, o6lacru n
MCTO.IIOB.

I 0. Hanonrnrorpadr r.rr. Bralsi, ycrar{oBKt4, o6raclu npr4MeHeHr4s,

5i OEPA3OBATEJIbHbID TEXHOJIOII4II
flpu npoBeAeHr4n neKIIr.{oHHbrx gausturt [pr4MeHrsrcr KJraccuqe

tlperloAHeceuus y'Ie6Hofo Marepl4ana, [peArrolararorquft upo6nelrHyro nocril
fiepexoA r( paccrvrorpeHurc MeroAoB r.rx perxeHvs. B xoAe JreKur4oHHbrx

ynpaBnsrb HaHoorpyKTypr4poBaH4eM BerrIeCTB u rr/.tipepuwroB c noMotrlb
|racrausa'f'us.? Karc? Ouprqrze MoneKynrpno-xurupuecxofi c6opru or
HACilALIBAHIdS.

[onyr{eHHbrM B X,OA9 [peAbrAyrrlero o6y.reun.a.

. flpuueHeHHe MyJrbrrrMe,4r4a rexr{oJrorrrfi (npope4eHr,re JreKrlr4oHHbrx
lfIpuMeHeHI4eM Ko'MnbIorepHbIX rrpo3eHTarlufi u 4euoucrparlr4oHHbrx po,[Lt KoB c
npoeKropa 3BM);

o o6yqeHrle B MaJrbrx rpylnax (nunomreHue naQoparopHbrx pa6or

rrapaMerpbr la:epuofi a6txt1uu. Opzcaune 3oJrb-reJrr, Mero.4a. o6lacTb nppl
rexuoloruft. Ilnrccrr a Mr.rHycbr 3oJrb-feJn rr,rero4a, Hro raroe Moner(yJr
c6opra'i OlucaHze MeroAa. r{ro MoxHo rolyrrr4Tb npu rtoMorrlu M

rcrr{MynHpyer cryAeHTon x soprur4poBaHr4ro co6crneur,rblx cyxAeHuit,3a(aai)
'reKyueMy Marel)[any ulu o6paplarcb K neo6xoauMbrM AJrjr efo rroHr{Mil

xr4Mr4qecKofi c6opxu? MolexylrpHoe naclaprBaHne r43 )Kr,rAKOii Qa3rr. onuca
l:aKr4x ycnoBr.rrx lpr4MeHrerctr MoneKyJrrpHoe Haclziunauve u3 )Kr,rAKofi (b

4nyx rpex uenonex);
o u&croP-luqccbl (Aervroucrp arllafl Ha la6oparopHbrx 3aH{Tt4.rrx ucrroJrb

AI4afHOCTr.I.{eCXOii TeXHr,r KoHKperr{brx 3a.4aqax: r4pcneAoBaHrar4 cSo|icre
HaHocrpyKrypr,rpoBaHHbr epza,non).

6. Or[EHOrrHbrE CFEACTB A [rrfl TEKyrrIEro KOHTP
tIP O ME}ITYT OIIHOTZ ArrB C TAIII{ I4 tIO ITT Of 'AM O CB OEHI,Iq

I4 YIIEEH O-METOAI4TIE CKO[] OEECTIETIEHI4E CAMO CTO
PAEOTbI TYAEHTOB

a) Boupocrr peftrunr-KoHTpoJrfl :

IlpuuepHoe Borrpocr,r rc pbfiruHr-KoHTpoJuo Nb1
Xapaxrepucrr4Ka ocHoBHbrx BLtAoB HarloMarepr{aJroB. Mero

r{aHorexHoJrofur.r, flpune4ure rrpHMep rpaKrr,rqepKoro [pr4MeHeHr4q
()nacHocru, cBrrr3aHHbre c nrinorexHoJrorr4rMr4, ocuonnue rexH
Irporr3BoAcrBa usFer'uit c ucnoJrL3oBaHr4eM dasorexsolorufi.
TexHoJroruqecKo|o [poqecca. flpoqeccrr MraKpo - r4 HaHorexHolorufi no $
oyrrlHocrr.r: Mexar{ugecrlrfi, repuugecnr4ii. flpoqeccrt MkrKpo - 14 HaHorexH(
><prMpl'{lecKoft cy[Iuocru: xvrMuvecKufi, KopnycKynrpHo - nolenofi, flpor
rraHorexHolorufi no BHAy: nanecehue, yAaJreHr.re, rvroAia$zq}IpoBaHHe. Toran
oerreKrr4BHstit, uz5uparelrurrfi 14 aHlrsorponHufi xapadreprr lporeKaHr.rq n
Mr,rKpo -- r.r HaHorexnololufi no cnoco6y aKTr{Barlr4rr.

llpunrepH oe B orrp o cbl r p efi runr-KoHTp oJuoJ,ft 2
t{ro rarcoe MoneKyn{pHq-ryqeBaq 3rrr4TaKclrs? fhrocrr r{ Mr.rHycbr.

I[oneKyupHo-Jryr{eBoft suurarcu4.. Orzcanue ycraHqBKz. Hro raKoe
onzcauue MeroAir. o6rracru [pr.rMeHeHrrrr MoJreKynspHp-nyqeeclfi u ra:oSasn,o
TaKOe Jra3epHar a6tstlus? onucanue MeroAa, ero nlrgcu r4 Mr.tHycbr. Texno.rr

MoneKynrrpHofo

uecca, oS.nacu

o6lactr

t4 IIOAXOiII

oBKy 3aAarr{ I,l

aruri lex'rop
Borrpocbr IIc)

I4g 3HaHr4.i{M,

lg.srui't c>

TIAX H3

T4HbI
bH0I,I

conpeueuuofi
aHoTexll0JI aruu.
qecKr4e STanbr

Cu HAfl, Mo.[enb
IdKO-XLrMrr qer:rcofi

fi no {rzsr.rxo-
Ml{r(po .- 14

rtii, lora-:nur,rfi,
n. Ilpoqerccu

r4caHfle MeTona
Hag, eiluTarccug.?
gnurarccuu.'9ro

fuqeclQ,I Ba)I(IlbIe

HI,Tq 3OIb-|EII)
pHo-xraMr,rqecKarr

MOneKy.rrrpHo-

e ueloplil. flpu
u? Moxuo ln
MoneKyn[pHofo



IlpnmepHoe Borrpocbr rc pefiruHr-no
Hro rarog nurorpaQra n?i Onucanue

!r rexFroJrofr4s. r(i.t.arv, O6nacrt npr4MeHeHus r

MeroAoM oJreKrpoHorpaSuu. Onpe4eneHrae
O6racrr npr,rMeFt:eHr4s HaHorr.rrorpa$uu.

6) Bonpocr,r K sK3aMeHy

l. Ouronssre oilepaur4rrrexholoruqecKo
2. Onruqecras lzrorpaSur BbrcoKoro p
3. PeurreuoscKar Jrr4TorpaQnu.
4. 3rexrpoHno-nyrreBar nulorpaQuu.
5. MolexylxpHo-nfreBaq glr,rraKcr4r.
6. fa:o$a:uar onr{TaKcr4{.
7, JlaeepHa.r a6tst\us.
8. 3ols-rerr, TexHoJIorLrr4.
9, MolexynrpHar xr4Mr4qecKar c6opra u: rasongfi $asu.
10. MonexylspHoe HacJrar4BaHve r,r3 xrr{Axofi $asrr.
I L Knaccu{iuxaqzr npoqeccoB Mr.rKpo - r.r HaHorexnolorufi no Susuro-l

rlyrrlHo crlr (u exau lrue cKuir, repu nire cn uft , xut tuuecru fi , Kop rrycKyJrrrpH o - II o,t
12' Knaccu$unaqzr rpoqeccoB Mr4Kpo - r4 HaHorpxuororzfi no Bprny npo

(uaueceuue, yAiureHrre, uo4ra$uquponauue).
13. Itnaccr,r$uxaqur Mr{Kpo f u uaHorexnororufi ro xapaKrepy rpore

(roralrusrft , rorarbHrrfi , cenerrrabnufi , uz6upate ru!1fi , aHr,r3orponusrfi ).

rauuqecroil

).
a

r{r [poqeccoB

BALTHV

.CTI4BHI,Ifr,

II I.IOHFIbIC

VBAuIdLI,

BHr,il.t,

14 HOHEIbIC

eHI4tt,

nofi $atsr,

14. Knaccu{luxaqrzl npoqeccbs Mr.rKpo - 14 HaHorexsolorufi no cnoco6v
(reuo, I{3nyr{eHple, nole).

15. Bu4rr repMr.rqecKoro r4 KopnycKyHspHo - nyrrgBoro nos4eficrnzr (pe:
lyuracrufi u r.rHAyKur,rouuufi HalpEB, gneKTpoHHbre pr Jla3epHbre nyrrKr.r, rrJra3r\4i
nyuru).

16. Knaccz{ uxaqur rpoqeccoB Mr4xpo - Lr Ha orexHoJrorufi no croco6y
17" Braarr repMr,rqecKoro v Ko nycKyH.spHo - nyqpBoro nos4eficrnvr 1pe:

;ryuucrrrft u r.rHA)/Krlr{ossufi uarpein, 3neKTpoHHbre H 4a3epHbre nyqKrr, rr€r3\4
IIyqKH),

I 8. Itlaccu{ruraqux npoqeccoB ru.rrorpa$zu.
I 9, @ugzxo>rzMr4qecKr.re ocHoBbr npoqecca Qoronirrorpa$uu.
20, Hauonur:orpa$nr.
n) Bonpocbx Arq caMocroqrenrnoii paOoru c'rjueHra

l. Tunrr, o(lHoBHbre xapaxrelzcrvr(vr rroAJrolr(eK Lr utx MapKr4poBKa.
2. TexsoJro,rlrr MexaHr,rqecxofi o6pa6ornu rroAJroKer(.
3. Texnororur xLrMr{rrecrofi o6pa6orKr4 rroAnoxtir. KzueruKa npoqecci}
4. TeprraoxuuplqecKoe z proHI{o-[Jra3MeHHOe rpaBneHr4e KpeMFrr4eBbIX II.
5. floryvenue AlIgJIeKTpIzr{ecKI,rx rrJreHoK xr4M rrqcKuM ocDK.rIeHI4eM r43

HHO-nyqeBoe 14 crrapeHpre.
bIJIEH}IE.

Mr,rqecKoe ocax(neHrre,
r, TepuoAurlaMr4 Ka rrpoqecca pocrar.

. {e$exrlr 3qrrraxcr4aJrbHbrx rrJreHox:.
I L (Dorope3r,rcrbr r.r r4x xapaKiepucruru.
1 2. Ooroma6ronrr rr rexHo.[or vrfl Hx r43roroBreHr4.,r.
1 3. C6opxa H repMerruar\vrfl MlrKpooneKrpoHHbrx ycrpoft c.rn.



14. (DzsI'IKo-TexFIoJloru.{ecKpie H oKoHoMr4qecKr,re orpaHprr{eHr.Lf, Mr4H[ar(
r4HTefparlr4r.r.

(Dorr4 orleHoqHbrx cpe4crln Ans npoBeAeHzf, arrecrarluu ypoBHs (l
KoMnereHllr,rft odyraroilIl4xcfl no {racurzuune o$oprvrn ercr or"qenE,r{r,rM Aor(y

ECKOE I,I I,IHOOPMAUI,IOHHOE OE
Arrcrlr4rrfltrHbr

7.1 Knuroo6ec

r43a\ukru,

)pMr4p0BaHrrocrr.l

)HTOM.

TIEIIEHI4E

HaHveHoaaHhe,nhreparyp6t : aBTop, Ha3B HhE, Bil.A I43AAHAA, H']AATEIbCTBO l-oa
l-,|3AaHHt

KHh JOEECIIEI.IEIIHOCTb
l(oflHqer

3K3eMflJt

il3AaflH
6n6rao'

BrfV
cooTBeTcl

OFOL-

'BO

)o8
a

KE

4ilC
o

Harlqae, s

3neKrpoHHoil
6a6.nrorere Brl-Y

I 2 3 4
OcHoeHag JlHTeDa ypa

IIeeHTIKH ft , A.A. llpoercrHpoBaHHe vu Kpoc Hcre*. ftpo-pail r" r,",e
cpeAcrBa o6ecneqesng CA|IP : yve6uoe noco6ue / A,A.
Jleeuqrcnfi, fLC, lv1aprzHyurKuH. 

- KpacHoapcx : COV, 2010. -156 c. - ISBN 978-5 -1638-2111-6.

https://e.lan
book.r:orn/b
ooil</604(i

2. Bapu6uu A,A. OvsuKo-rexHoJl
Mr4Kpo-, H HaHo3JreKTpoHttxl,r / A,A
B,I4. Ll-lanoearroB" - M.: @I,I3MATJL

oruqecKue ocHoBbI MaKpO-,
.. Baprr6uH, B,I,L To1r,runnu,
rIT,2011;

201 1 http://www.st
udentlibrary.r
u/bool</ISBN
97859'22't 132
l2,htnl

Cserll4qHllfi, A. M. (DorouHo-cruvl
TexHorof r4qecKr4e flpoueccbt M r4Kpo-
yve6Hoe noco6ve / A, M. CserrHqHr
Pocron-Ha-{oHy, TaraHpor : I4s4are
Qe4epalsHoro yHr{Bepcarera, 20 17 .

927 5-2395-5.

/JIHPOBAHHbIE

H HAHOTEXHOJ]O|I4H :

,rfr,Ll. JI. )Karqee. 
-rrbcrBo IOxuoro

- 104 c. - ISBN 97 t-5-

20r 8 http://www.i
prtrool<shop.
rul875 16.ht
ml

4. Psrxosnoe !,lrl., lsrz4srarypz 3.,
Hauouarepaalrr. Yqe6uoe noco6ue/
flzngzurypa, B.B, JIeeLrHa - klsAare.r
Ila6 opar opun znauwh, 2020.

1., Jlennua B,B.
.{,14. PtrxoHrcoa,3.Jl
bcrBo: Bngov.

2020 htqr://www,ip
rbookshop.ru/

88484.htm1

fionoluureJ]bHafl JtHT parypa
L HapafirczH O. C, Bne4eHrae a

yve6. noco6uel C). C. HapafixlrH -
H.3, Eavrraana.2011.

Mr.rKpocr4cTeMrryrc,rexHHKy

M,: [4:a - eo MfTV raila

2011 http://'www.ip
rbookshop.rul
3(t927.html

2, EeAoxlrraon A,l\., Balrguep B.O,,
hccJreAoBaHHe Hanocrpyxryp. JIa6. n

HaFf orexHoJrortrrNt. Yqe6. toco6uel t
Bals4uep, E.!. VluurrzHa.- I,Is4 - no
zsaauit,20l4

MuurnHa E.!. llonyueHue H

paKrr.rKyM no
r,A. Ee4orcuuoe, B.O,
EuHovr. JIa6oparopuS

2014 ![!trx//eJ!!r.vls
!r_Lrlbi_1!qqqr
/1234.5618e11
124aLW3J-

ptlf'

7 "2 ILYr epHer-pecyp cr'r :

8. MATEPI,IAJIbTIO-TEXHI4qE CKOE OEECIIEIIE
Ar4CUr4nJrr4Hbr

VIE



BO

2) MS Word;
3) MS PowerPoint;
4) MS Visual Studio.

ro HalpaBneuuto f

JPa6o.ryro nporpaMMy cocraBHJI

lPeueH

(rr
A.B.

llporonol J'{b 1or 31.08.2020 roaa
i3 ane4yroulrafi r<adl eapofi

Ilpo:roron J\b l or 3 1 .08.2020 roaa
IlpeAcelarenb KoMr.rccrrr

llaselyrcquft xadre4pofi

llporoxon 3ace1alr4fl. xa$e4prr J,lb _ or
?r ^ ^ ^ -,,-^ --,----, -- ^ ;L3iaseaylouafr xa$e4pofi

F'a6o.{as [porpaMMa ogo6peua Ha

llpororon 3ace1a)srrfl. ra$e4pu Nb

3aeeAyroulrfi xa(f egpoft

fitx petnu3a\ukr Aansofi Ar4cqr4nnr,rHbr r{Merorcr cnerlr4aJrbHbre l
rrpoBeleHr4 s zassruft neKulroHl{ofo rr{rra, 3ar{.f,T lft nparruvecxoroha6op
fpyn[oBbrx u r4Hrr4BprryaJrbHbrx r{oHcyJrbraqrari, rdryrqefo r(oHTpo rrfl 14 tl
arrecrarluu, a raKlKe rroMeuleHr,lfl. rrfl caMocrorrerrHofi pa60rrr.

flepeveut Ilcnonmyerrtoro o6opyAoBaHpr, :

1) Buxperoxonufi usrr4epr..rreJrbgJrer(TponpoBoAHocrr.ruerauonl]
2) MznpornepAoMep llMT
3) Crauuouapuufi r,nEpAoMep no pornen4y T'H301
4) Tnepgolrepynbrpa3ByKonofi(r<ouraKrrxo-r4Mrre,qaucuuft)TIt
flpaxruvecxuelta6oparofuue 3aHflrufl. upo{o4arcr n na6oparopra

I(oMrIbIorepHbIX KJlaccax nplIKJIaAHofi rrrarelrartrKtrVlucruryta npurla4rrclr

COOTBETCTBI,IU C

HAS TCX

Vfl TNfl
HO|O Tprlit,

uexrylouHofr

27HIl\|4.-s

s9M
x {rusuxrt v
MATCMATI4I(I{,

r.rsl'ln OfOC

paKeJrsrJ

Qu:uxn u zH$opurarzxu BlfYl

Pa6oqas [porpaMMa Ar4crlulnr4Hbr cocTaBJreHa

AHOTEX

feH.

flepevenr vcnonmyeMoro Jrr4rleH3r4oHHoro nporpaMMHoro o6ecneqen
l) GIPSS world student version (cno6oanb pacnpocrpaHrelroe);

B

pa6oro.qaren.s)

(uecro pa6orrr, aol)KHocrb, O{O, noanncl)

l.Iporpanarua paccNrorpena u o4o6peHa Ha 3aceAaHr.ira K4 pu @nlIM

Pa6o.ras [porpaN4Ma paccMorpeua u o4o6peHa Ha zaceiasuu yve6uo-uero4vt KOId KOMI,ICCHH

PAB I4HbI
Pa6o.{as rporpaMMa ogobpe

Ilpororol 3aceAaHr.rf, r<aQeapu J\b _ or roAa

Pa6o.ras nporpaMMa o4o6pena Ha _ yve6nfrfi ro4

yue6upd ro4

foAa


