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1. TIEJII,I OCBOEHVTfl [VlCl\ArIJIL{HBf
I-{e,nt ocnoeHna 4na\vnJrr4Hbr: H3yr{eHr4e cryAeHTaMH Teoperllqecltrlx ocHon orITo3JIeKTpoHHI(t4

rrpHHrIHrroB Aeficreuq lpu6opoa, rdcnoJrb3yroulr4x onruqec (I4e eSQer<rtt, kr rIpaI(TI,IiIerfl

uaccoo6pa:yrou1efi npu6opuofi crpyKryprl u yponnefi KoHcrpyKrllnuofi uepapxuu
sletrenruofi 6a:u, nrnoBbrx KoHcrpynqufi u rexHoJrorufr. nsr ToBJIeHI{f, orlTrrx:olgreKTpoHl{blx

CBeTOH3nyqarcUII4X H ntBepHbIX ApIOAOB, MaTpIIq II JIUHeeK, I(OMMyHHKaIIITIOHHE'IX OOHOeaHIaft LI O

cBflgr4 r.r Me)I(coeAnuennil, HopMarl,rBHo-TexHrzqecKlrx H TexHoJloruqecKlrx AoKyMeHT'oB rl

npor,r3Bol(cTBa.

3ara.{u:
- 3ilKpenHTb y cTyAeHToB 3HaHI4.S B r{aCTI4

cTpoeHr,rr KoHcTpyKrlktoHHbrx MarepLIaJIoB

Mr4KpogJreKrpoHHbrx npra6opon ;

rroHHMaHr{fl 83ar,rMocBg:iz Syu4anreurutrlbHbIX
v $zsnvecxax [pr4HIII4noB pa6orrt

n cfnsraueclurx
jC:BO9lIlIe

x asAenlaii u
t4 y3JIOB,

cxnx I<itga.nou

bIIIIJXEI]HOIO
I

qecl(I4e ocHorl
IriTpoHHiLlX 14

i

i

pax h pacqqra

pcl(HMr4 14

pHbrx

n o6naclz

HOtr 3a.Ilarle

- ocBor4Tb IueroAbl aHaJrv3a 3JIeKTpoHHbIX I,I OnTIZqeCKUX

rrap aM erpo B H xapaKTepr{crnK o rrro gJIeKTpoHHbIX us geluit ;

- crloprrnnpoBarb y cryAeHToB IrenocrHoe [peAcraBJIeHI{e o

rrx B3alrMrocB.s3u c flapaMe'rpaMu H csoficrBaMa Marepl{tuloB 14

n3f oroBJreH us. uzqer'uit orrrogJIeKTpoHLIKH;
- pa3Br{Tb y cryAeHToB [paKTHqecKI,Ie HaBbIKu pa6ortr

TexHoJrorr4rrecKuMrr AoKyMeHTaMrr h MeroArrKoft orleHxu
rrpoeKTr.{poBaHr4 r{ orrTo3JreKTpoHHbrx cpeAcTB.

[poqeccoB B MaTep].IaJIax

3ar(oHoMepHocrqx qyHKuI4oIJHp oB,a nr nprrQopoe r.r

DE)I(IIMA MI4 TE)(HOJIO| HqECKHX ONEOA fi npquecrion

c HopMaMBHO-TeX.Hr4qeCKHMI{ KO

[paBoBbre ocHoBbr oxpaHbr o6reK'roe HccJreAor]aHus;

TexHoJIOrUqHOCTlr KOHCTpyKTOIICKn( petxeH4lz rIpH

lh auupyevrbre pe3ynbrar sr o6yuenn.r ro Ar4p uun JII4He

grarrrr 
Q opuuponaHr4fl Ko Mrrereurlprfi (nora: 4rerrE ocB oeHz.rr K:

3sat:
a

a

a

o6lacrv nmepuofi TexHr,rKH H Jra3epHbrx'lexuolorufi ;

coBpeMeHHbre npo6renrr n cneqzQv Ky r4ccneAoB,au uil nl,paspa6orox
s o6racru larepnofi'rexHprr(H, orrrr,rqecKr{x MarrepuaJroB u naseptrr,rx I

TEXHOJIOTI{I4;

. OTEI{CCTBEHHbIE IT ME)KAYHAPOAHbIE CITAHAAPTbI TIO KA yv
oco6eHHocu4 r,rx [pr.rMeHeHzs s o6.nacrn rasepHofi TexHriLKr4 r{

rexuororufi;
. coBpeMeHHyro HayqHylo Kaprr4Hy Mr4pa.

. NPVMEH'Tb AKTYAJIbHYIO HOPMATI,IBH}TO AOKYME

npo$eccucluam,nofi AerrenbHocrr{;
o err6r4parb vr I{cnonb3oBarb aAeKBarFrbre rrocraBJre

MeTOAbI ee peIIeHHtI, B TOM qHCJIe IIeTpaAI4qI4OHHbIre H

MexAr,rcuHnJrr4HapHbre 3HaHr4s,;

pa6orars c 3arrucrMlr rro KaqecrBy;

BbltBJItrb ecrecrBe HHoHayqHyro cyruHoc'rb npo6.nerumr.

BraAerr (rranrlxu):
. HaBbrKH oueHKrl [areHTocnoco6uc,cru BHOB.I)

I(oa
Qopnrapyenmrx
rcolrnereuuufi

Vponeur
ocBoeHI{t

KOMnereHuvfi

pH3yroulne

qACTI'IqHOC

ocBoeHHe

TEXHI4qECKUX I1 XV,UO)KECTBEHFIO-K eHvrn'.

b3yrorqlle



o6racru Hayr{Hbrx r4ccJre,AoBaHr4fi r.{ 3alrl}tr[,r ilHTn4neKTyaJIbHOfi

co6crneuHocrn; 
]

. Harlrmu nHpa6orKlr crparernr4 14 orleHrcr,r Aoc'ruDrfl,rMoprr4 per.reHzls

3aAaq raccreAosaHafi u paspa6orox e o6rarrz .na:eprrrQii rexHuKli,

. HABbIKPI CI{CTEMATH3AI\VU U AHATIH3A OTOOPAHHOH AOKD/]VIEHTAqfl}1 B

orrrlrqecKr4x MarepzanoB lz TexHoJrorufi c yra$19r npaBo'Bbrx or]paHuuenzfi ta

co6ruoAenus craHAaproB no KaqecrBy;
. HaBbIKI4 SopirlynnpoBaHvfl. qerefi 14 3aAar{ acrlllAonauufi |4

paspa6orox c yvdron cJro)r(HBlrrnxcf, HopM w tpapuguir Hayv11,plo no:naHI.tifl

MHpa. 
l

3sarr,:
. TI'IIOByIO CTpyKTypy OnI4CaHH-s H€t] {HO|O I4CCne,qO

nnaHrdpoBaHr.Iq;
. npl4Mepbl IOCTaHOBKI4 3aAarl HayqHbIX I{CCJIOAOBaT:0.1

rasepuofi lexHuKrr r{ Jra3epHbrx rexnoloruft a B cMe)KHbr;< o6n
Yuerr:
o pa6orarb c licroqHrzKaMrz rznSopuauulr o nporpaMMie

lroAAep)rffi ]r HayqHbrx z ccle4onaHufi ;

. ONPEAEJI'Tb AKTYANbHOCTb IUIAHHPYCMbIX HAYqHbIX I4OI]

ocHoBe alp'aJr:rr3a 14 cro qHI4KoB H ayttllo -t"*Htzupc ttofi raHQ oprr,rzu

ra:epuofi TexHlrKH 14 Jra3epHbrx rexHoJrofufi.
BraAerr (uanrrrol):
. HABbIKPI COCTABflEH}I' OTWICAHI4A NJIAHI,IPYEM

nccneAoBaHr,r'r;

. HAtsbIKI4 IZCIOIIb3OBAHI,I' MEXAI,ICUPIIJIVHAPHOIO ].

aHaJrH3e HayqHo-Texnzqecxoft npo6relmr rr rrJraHlrpoBarrr{r4

OO JIACTII JIA3EDHOI4 TEXHHKI,I H JIA3 EOHbIX TEXI{OJIO| I{I{.

3nau:
. Me'roAbr 14 cpeAcrBa ueuepenuft napaMerpon Jra3epHofiJ
. METOAbI MATEMATI4qECKOIO MOAEJII{POBAH]A'I

rpoQeccuouamnofi Ae{TenbHocrrz;
. rpe6oBaHu.s 6esonacuocrr4 npu npqBe,qeHr4r{ 3r(crop
uccreAosaHnfi lasepnoi TexHHKr4, Jla3epHbrx orITIZKO.

npr.r6opoe a clrcreM.
Vnerr:
. r43Mep.flTb [apaMerpbr Jra3epHofo H3nyHeHr4r;

. pa3pa6arursarr MoAeJrr4 uccle4yel,r$rx trpoueocoB !
o6lacru npo$eccrzoHalrHofi AesrenbHoc-r-H;
. yqacTBoBaTr, B TeopeTuqecKlrx 14 r)r(cnep

HccneAoBaHpux s o6racru ra:epuofi TexHr4Kr,r 14 Jra3epHbr(

BraAers (Hanrmu):
. HAI]bIKH I-IEJIEHANPABJIEHHOIO NJIAHHPOBAHHS 3KCT]|EPI4

o6l acru npo$ecczouamHofi Ae.sreJrbHoc rr4 h aHatrlr3a rrx pe3y'Jl

. HABbIKI,I I4CIIOJIb3OBAHI{' CPEACTB ABTOMATI{3AIIPIII

SKCNEPI,IMCHTUIJIrHIIX UCCIEAOSAHI,Ift .

3narr:
. pacqdrHrre coorHo[reHuq r MeroAr{KL]r

KOHCTpyr4pOBAHuv H3nyqarcqnx 3neMeHToB rlonynpoBollFrHK(
BCIIOMOIATEJIbHbIX CLICTEM.

Yuerr:
. onpeAenrrb ua6op seo6xclApnrnx rpg6cxauuft a

KOHCTpyT{pOBAHVTV n3nyqaro qUX SJreMeHT'OB rr OJry frp OB OIIFI}iKO B

BCTIOMOf ATEJIbHbIX CHCTEM.

BlaAeru (Hansrrcu):

. HABbIKII BEINOJIHEH}I.'I PACI{ETOB AJI.'I ONPCACII3HI4'

rpe6oeaHnfi K rrapaMerpaM rerepocrpyxrypri H KoHcrpyKLIIipl
9JTeMeHTOB rroJrynpoB oAHr4 KOBbTX Jra3ep O B H B qrIOMOraTeJr b Hblll
3naru:

. npoBeAeHr4f, MareMarutrecKr{x u rfuszuecrux 9

[{a STafre ef()

s 06rracllj

t[uuaHi:oeorZ

::AoeaH.uii Ha

I,I B OO'IACT'I4

HiL'Yt1;1Ot''

llx()l(at n p 14

qacTI4qHoe

ocBoeHI{e

qacTzqHoe

ocBoeHHe
i

IIVqEH.I4':

o6,[aclta

MCHT€IJIbHbIX

ei(TpollHLlx

qnreHrrfi B

IY{CHTAI bH bIX

I{TA R R

IB;l

T'O1'OBI t

t]DOBEAEH14U

qdra nprz

x na3epoB 
14

eo6xoAunasrx
yrlaK)tulzx

M

EHHU NDI4

JIa3eOOB 14

qacTl{r{Hoe

OCBOEHI,IE



r4MeHeHlrr, npuHrlnrrbr a"r.i u"" r nornotreItA;;;
paKTepacrrzKr4 BoJroKoHHbrx Jra3opoB.

3upoBarb Bo3Mo)r(Hbre o6lacru [pr.{MeHeHr.rs Bolo]
cr.rMocTH oT efo xapaKTepvcTr4K;
rHsTb pacuer napaMeTpoB BOJTOKOHHbTX na3 epHbtll
HHX KOMNOHEHTOB,

uxu):
Kr,r aHzurlr3a KoHKypeHTocnoco6nocrr4 pa3par5arbrBa
CTEM;

xu pacvera napaMerpoB soroxoriuoro ra3ep,a 14 nal
HEIO KOMI]OHEHTOB,

qznrr Syuxlu4oHr4poBaHar oJreKrpoHHbrx KOMnoHer
r4xc_s B cucTeMax ynpaBneHHr na3epaMr;
rlecKlle npprHr_lHnbr, Jlexalqpre B ooHOBe npoqeccolB,
x rrpr4 pacnpocTpaHeHHrr ra3epFroro H3Jr)AreFrzrr qep

Hbre nprrHrlr4 rrbr npo eKTrrp oBaHx4fl clrcTeM r paFrcrrcl
ryqeHr4q,

r4poB aTb 3neKTpoHHbre M oAynlz ynpaB JreHu.{ na3 etr

upoBaTb flpoqeccbr sBoJr]orlr{u Jr?3epHofo H3nyqo H

rpaHcnopTr{poBKe;
r4poBaTr, Ko HCTpyKTI4BHbIe SJIeMeHTbI CprCTrlM

rr HaBeAeHrrq la3epHoro H3nyqeHvr.
:

u paspa6orxh H KoHcrpyupozanyx 3JreKT,poHHr,rll t\

H COCTaBJTqTb r.r o[epHpoBaTb r\4a]TeMaTlrr{ecKLrMrl M

HUr na3epHofo li3JryqeHr4r;
14 IIpoeKTHpoBAHl{fl CHCTeM TpaHcnopTHpoB,KH 14 Ha

nyqeHus..

4. OBbEM r4 CTpyKTypA AI4CIIUIJ|I,IHbI
Tpyaoenaxocrl ArIcqulnI4HbI cocraBJurer 5 gaqerutx eArrHr4rlbr, 180 qacoe
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HanpaueHru p a3BurLlfl, orrrrrxo-
3JreKTpoHHbrx cpeAcrB. Olrsz.{ecxfle
ocHoBbr 14 MaTepr,rilrrbr

OTITO3JIEKTDOHHKI4

t-6 6 t2 6 24 12t50 peiltu rf-Kor{rponb
.Nel

2 (DynxquonalbHbre r4 crpyKrypnbre
cxeMbr orrTr{Ko-3JreK',rpoHHbrx

upu6opon r4 cr{creM

I 1 lat-Lz 6 t2 6 24 19t42 peil'ru r-r(oHlpoJrb
.Ns2 

I

3 Texnoloru.recKr{e npoueccbr
I'I3i|OTOBJIeHI4,f, I{ KOHTpOJIf OIITI4KO-
3JrrexTpoHHbrx 6loxon, y3JroB r4

4erarefi nirepHbrx cr4creM r4

K0Mnnglgg"

I 13-18 6 t2 6 24 8 t33 pefi'n.a I'-KOI:lTp'Onb

.Ns3



Bcero :a l-fi celrecrp: I 18 t8 36 18 72 30/42 SrK3aMeH

(36)
I Ia,rH,{He l /1t4cril{lJt rlr re KII/Kp
Zroro no Azcur4rrJrlrHe I 18 l8 36 18 72 ?o/4) 3K3AMEH

(36)
Co4epxanue JreKrlr.roHHrlx saHrrrn fi tro Ar{cqrrrrJr r{He

MOAEPHIZ3AIIHI{ NPON,IbIIINEHHqf O IIPOI,I3BOICTBA,
op'raHrrsarlzoHHafl CrpyKrypa npe4npux'tuit. Ba4u npoz3BoAcrBa; opuonuofr t4

npolz3BOllcrBeHHbIe flpoueccbl; ocHoBHbIe r{ HeocHoBHbre cpeAcrBa onrogneKTpoHF{OfO npor43BOACTBa.o6lacrl HayKH, T9XHI'IKI4 14 npol,I3BoAcrna; $u:rEu"a*u", TexHrlqecKzlfl 14 rrpoMFrxrJreHHa.rr oJre6l
uzgel'uit', o6lacra IIpIlMeHeHH-u H npeuMylqecrBa cpeAcrB onrooJreKTpoHr4Krr. (Dorouura n
Su:uvecrux noleft; Auana3oHbr oneKTpoMarHarFrr,rx uslyueuzfi .

Tetva2. EgaHaq reopur crpoeHerq Beu oBbre coc,rorHr{q.
KlaccuSuxaquu Marepl4anoB o'TogJlex:TlloHr{Kr,r; Ko'orpyKur4oHHbre kt rexHoJrorr4r{ec(

llocleAolareJlbHocrb nepepa6orrl4 BeurecrBa B r,r3AeJrus orrro3JreKTpounofr .rexHljKu; oAHo,aba3HE
urrJratsbr ?t xHMI4qecKI4e coeAlIHeHH-II B onrooneKTpol{uKe, flolyueuue rloJrynpoBollHuKoBbrx Murcpvar{oxpallclcoro. {e$exrbl Kpl4cr€ulJllzqecKr.rx perrJeroK .ro Oparrn"Jrro H nn lllorrxra; paorBopr,r

BaHt4fl

afelf,HStfi
3)rerrpouarca

Hana. Bz4tr
Hur<a,r Bz,qlr

Mal'epnaJlbr.
r\,rHofoqla3H bre

B no MeTOA)/

BHeApeHHr ?r

B 'frlepAtrx
y3r4oHHbre

p14cTrzrKa
Ibr; IpHpo,Aa

:rnr,ca. Oopryra

IIHOfO rtucl,a

TIJIOTHOCTZ

oTeHLII4anbHat

3alueqeHH'tl; saKoH ForllrMaHa o KoHueHTpaquu AeQerroB B KpncrzurJrr{qecKux pp-"tnui. 4rqr,reJlax; [oreHIIIl€uIbHrd 6aplep a Kpucrluule; flBrreHufl cauo4raQ$y3vtu u rerepoan$Qy:rar,r;
ypaBHeHLq - l-itu 2-fi gaxosr,l Ozra. Murpaqzl aroMoB cepe6pa B repMzrHt4rl 14 Kp(lMHHlr.

Terr,ra 3 " OcHo gl{r,re xnntr(Tenrr. Twkr^ vrrx.Tq E nrrrra^r,^r'i
BO-trHI,I

nonlrKpl4_!;TanJlbr: KpacTzurJrrlTbr.

Tznlt u $usauecrar [pfipoAa Me)KaroMHoit ceszu B rBepAbrx KpucrarruqecK'X TeJrax; .ItottHofi, xoeareHruofi v preraruuqeclcofi csssefi B Kpllcrzurnax. MoLreryr.rpHue Kpr4cria
Al{cnepcploHHofi, oplaeHraquoHuofi t4 aHAyKl-llloHsoft cocraBrq}oru[x nsauuo4eiicr1Lxfl, eur Bau-aep-
op6rar BaJreHTHbrx 3JreKTpoHoB B aroMax: s, p, d, f, g - op6urar; saslrcuMdcr, *oopr,"rri,
Kpl{crannuqectcofi perrerKl{ or coorHolrelus. palLrycoB KarrroHa vr aHvoHa. Pacnpe4BreHue 3ne,KTpoFr
KoBaJIeHTI{oit csxsu B aroMHbIX KpucraJlnax; HanpaBneHHocrb pI HacbrqaeMocrl KolluureHrHofr c.exsu. .[
sHeprHq rt:alruogeficrBl'It 3JIeKTpoHa c .[ApoM aroMa; cHux(eHne ypoBHr noreHr-I{4aJrbHoro 6a:prepa
llpnHqzn;t o6pasouauu.s 3HeprerlzqecKlrx son; Qusn.recKa.fl npr,rpoAa Br,rpoxAeHHor.o cocro.rrHr4rr.

KpHCIaJrJTax.

Paznet2.
Tevra 1.

onTosJreKlpQrU{bx cPeAcrs.
3ranrt )I(H3HeHHoro IITTKJIa Ir ypoBHI{ KoHcrpyKTr4nnofi uepapxau (nxo4r,rMoqTr{) orrro3Jr

flpusHaxa cncreMHocrrl KoHcrpyKIII4r{. CoorHorueHrle norurnfi npoexrupbnauue pt
o[To3neKTpoHHbIX cpeAcrB. 3aaauu, ueJIII u rexHl4rlecKoe sa;LaHLre Ha qpoeKTHpoBaHHe;
MHKpoMkrFrr.rarropr.BarIu_s; cpeAcrBa rrpoeKTr4poBaur,r_r; CAlIp.

Teva2. IICTBH

brx cpeAcrB,
HpoBaHHe

[(OMTIIIQKCHA'I

HTOB CBet'a.

IOqaTeJIbHStX

nepexoAa B

HTerpallbHb{x

ltuzuue,cxui\,
KpocxeMbr Ha
_ PTJJ, IIT]T

feHepaqux 14 percouOnnaqux socurerefi sap.Aa; rn'Ha ceo6oluoro npr:6er4. Bunpnvrnren bre cuofcrna
a'fyrleHr{arblx I'{ IJIaBH6IX p-I] [epexoAoB; 3Hepferr.rqecKas li]/iarpaMMa pe3Kofo p-rr irepexo4a. Bu4r,,r MO|O A

,"p".trnu p-,, [epexo;; ";; OugrrqecKaq
rlpl4poAa oocraBr.slotqax o6paruofo roKa p-tr [epexoAa - TenJroBoro roKa, Toi(oB TepMoreHepa.l
fercnnnoa,ovn nr r rrv -

n yT'9LIKU.
ferepouep'exoAbl, I4x crpyKrypa I4 ocHoBHbre 3Freprerur{ecKrre Ar{afpaMMbL 6,,;.;.p-b;;;;;;
rrpoqeccoB B rereponepexoAax. (Dtz3uqecKa.s rpr4rtutHa SopnauponaHr{f gnenTpuvegxofi eMKorlrrr p-
sartxParuqeM 14 [poBoAsrleM HallpaBJleHfitx; pacqer baprepHofi eMKocr]r; BeJruqr4Hat 4ur]$ysuorrHofi KOCTI,1,

Tenra 3. Eurr
cPeAcrs.

flac<:usHa{ v aKT,BHafl oJreMeHTHar 6asa; ucrouHrrKu vr flpueMFrr4Kr{ ltsny.rentafi. crpyxrypa 
' KOHcTpyKrlt rfl

cBerol43ny'{arcull{x pI na3epHblx AHoAoB. OnrzqeoHoe ycl4JreHr4e B AHoAax c re1epor epexoAoM.. anbarr b
Atsol4HbIM rerepolepexoAoM; KBaHToBo-pa3MepHbre na3epHbre AVoAbr. Vponna lfoenrzponianar

Tanrl N'texsoHHbIX I{ BHyrpH3oHH'IX nepexoAoB gneKTpoHoB c vcnycKaH^eM Il norJrorqeHr.{eM

ycrpoficrn lorrzqecruft, cxeMorexnuqecxuft, czcreMorexHuyecnafi, e!e6rpzvec.rcuf,
TorroJroruqecrufi, nporparrauHrrfi; crerreHb HHTerparrLlH (aanoH Mypa). Koprrycur,re u becrcopnyc.Hbrg ri4
yHI4[onspEIbIX TpaH3l4cropax - MOII vt KMOfI-norHKa; MuKpocxeMu ua 6unorflpuBrx rpaH3zoropa1
TTJI, TTJIIII, 3C JI, VIHII.

Pas4en 3. Tex
Aerarefi rasepHtlx cacrexa u KqN{rrexcos.

EHHLI

Teua L



MoHTalKa; cBeroBoAbl; BoJIoKoHHo-o[TI4lIecKHe rrhrHur4 cBs3r.r, Jlyveeue MeroAbr Soprr,roo6paaor,,,,ilrro 4ereuleil uynpor{Hr}oqe-qucrosofi o6pa6orxra. Jlasepuue lexHoJrofr4u,
T etlrra 2. MHxp osrerlp oHnrle rexHororzu s orrrogJreKrp oHr4Ke.
fpynnu aHTerparbHblx MI.'IKpocxeM B eArzHoM KoHcrpyKTr{BHo-Te)(HoJroruqecKon4

MI'IKpocxeM; nonynpoBoAHlrKoBaq, IIJIeHoqHa.rr, ru6puguax pr cMelIaHHa_rI TexHoJlofr{u H3r,o.roBJre nr, flporpecc

JrHHeer( a MaTparI .rra3epHbrx AtroAoB.
Te,r,ra 3.
TexHoloruqHocrb KoHcrpyKTopcKux peuenzft rcaK csoficrno zt4elafi onToslexrpoHrrKt4; uovizgecxrae,

KaiIecrBeHHbIe U KOJII4T{eCTBeHHbIe IroK€BareJILl I(OHCTpyKTIIBHOTO coBepIxeHCTBa - CmareMbl KOt rzqneirrorr z

Mt4KpOSneKTpoHHbIX IlpoqeccoB npoLI3BOACTBa - yMeHbrxeHr4e KoHTponHpyeMbrx pa3MepoB To[oJ]or.
10 nrr'r. T'oHxollesoqHble Id roJtcrolrJleHor{Hbre rpyflrroBbre HHTerpaJrbHbre rexHo;torua, Texqororlr

rpe6oaaHnfi. Kolrnnexcnrrfi noxagarerb rexHoJrofrrr{Hocrr.r KoHcrpyKr-l}rz. orpa6orKa KoHcrpyK
TexHoJrofHqHocTb; MeTOI SKCnepTHbIX OUeHOK.

Coqepxtanue rtpaKTHrrecxuxha6oparoprrr,rx ganqrllfi rro AI|cqr{rrJrrnHe

Hrlr,t; cepHr4

aor8MKMAo
rcroloB,'Iel.llutl

14 n3Adrwfl, Ha

WaJILI
Pa:rgel 1.

onTo3neKlpqHrrKr4.

Tevra L
I4AA9pE4qq!4_Igo@
. OcHosnrre (rusuuecKne rrpoqeccbr B orrro3neKTpoHHbrx cpeAax.
QoroHon B TBepAbrx reJrax.

Tertqa2,
Xapaxrepr'c rv*r4 vr pexv Mbr syurqzoHupoBaHus onrooJr eKTp oHHbrx

ocHoBHbrx napaMelpoB $OrOnpaervrHoro ycrpoficrBa BoJroKouso-onrzqecxofi
Tevra 3. KOI4

IIOJIIZKPI,ICTILIIJIbI: KPVCTANJII4TbI.

On:rauusaq?rr pe)KuMoB

$orolpueuuurca
QynnquoHt'tpoBaHr4f,. floucx cnoco6oe yryqrxeHvrr xapaKTepr4(lt,K I

o

Pac.rer ilpoqe0coB norJrorqeH [,

npu6oppa. Pa3pa6,crxa c
IIIdHI"4-I4 CB'I314

u vcwcKaHl/.fl

eMbr 14 pacqpT

HHOIO

Paz,aet2..
Teua 1.

onTo3JreK',lp gr{Fr,IX cpe,4crB.
EHUI4

o lJHoAa.

MsorosrepreHTHbre npu6oprr Ha rrp'Mepe 3HaKo-caHTe3ripyrcqax r{HAHKaropqB.
PasAer 3. IexnonorurIecKl,Ie nDoueccbl I4riroroBJIeHZ.rI H KoHTnoJrs onrrnrcr.r-nn

Aerarefi ragepHttx cHcreNa z Icorrannexcoe.

llpo6neumr pa:pa6orrcu onrogneKTpoHHbrx Aarqr{KoB. Mero4ur<a I'I O[ITHMH3aU]4 IIapaMeTpoB
BoJToKoHHO-onrlrqecrcoft IruHvru cBflgpr.

Terraa 3. o
Cac'relrlr onlaqecrcofi cBxsv. Onroelercrpor{Hbre npa6oprr 3ailHct4 H xpaHeHus zaQopuarlnz.

5. OSPA3OBATEJIbHbIE TEXHONOI-7-VI
B npeno4aBaHur Azrcr\r4|IlluHst <<onmoeneKmpoHuKar) uctronb3yrorc.s pzr3Hoo6pa:Hue oeip{:osarerrsHrre

TexHonorHa 
1T Tairl4quoHHble, 

TaK pI c npIrMeHeHr4eM aKTr{BHbrx H r4HTepaKrkrBnbrx Meroaos ociyueur!
AxrzsHrle tr r{HTepaKTzBHbre MeroAu obyueuux:

I,IumeparcmuzHan reKqun (mena Nb !,1),.
lpynnoaan ducxyccun (mema lW le;
Ponesute ueput (meua Np !!;
Tpeuuuz (meam Nb Z_J),.
Auanus cumyaquil (meivaNp 2,1);



Ifpuueueuue Lturuma4uouuutx uodeneil (meua Np Je,.
Pas1op KoHKpemHbrx cumyaquil (meua Np Z_J),.
Kpumuuecrcoe o6outoeauue o6uexma u npeduema HayHHozo uccned,oeauun (m<zua N:z LZ.( nTrrtfr/\rrrrr rD ^nn tr^mh i--

rrPoMEXvrorIHoIZ ATTECTAIIUU rto lITorAM ocBouHvtflAtrc[:u][Jrrarrf,r r4 ]/rIEEj
M ETOAT{[IE cKoE oEE CIIETIEHI4E CAMO CT o,fl TE JInHOTZ pan clr u c ll'4nnrbn

carr'ro4uQfplrl H I'erepoaas$ysurz;au$SyszoHHbre ypaBHeHus - l-ir u2-fizax.onu, @rnu. pacrpeAeleu elenrpoHnoiZ
IrJIorHocTa KosaneHrHofr cBt3I{ B aroMHbx Kpr4crzlnnax; HanpaBneHHC)crL H HaobltuaeMocrt; Ko HO14 CB'IBI4..
I lpuuqantl o6pasonawut gHeprerr4qecxux 3oH.

BOTI

@yHxquouanbHoe Ha3HaqeHHe, crpyKrypa u cocraBHbre Lracra onlo3neKTpolrHbrx cpeAcra. ?r bl )l(h:iHeHH(f,fO

&
Ilpuuepuoe coAepxanne noupgcon n pefirunr-rconrpo.nm J\bl
Bu4rr rlu:uuecxux nolefi; Aaana3oHbr gneKrpoMarHrzrFrbrx wuryrcuwh. flolyueune

Marepl4aJtoB no MeroAy r{oxpallcxoro, !uQ$y:u-s B rBepA6x reJrax; rroreHrl4aJrbnirfi 6aprep n

IITIKJIa H ypoBHu KoHcrpyKtHnuofi uepapxuu (nxo4urr,rocrn) orro3nercrpoHHb,rx qpeAcre. IIpt
KoHcrpyKIIHu' Crpyrrypa 14 KoHcrpYxt\vts cBero[3[yqarcurnx h ra3epHbx Ar4oAoq. "fla:epgr,rie
fereponepexoAoM; KBaHToBo-pa3MepHbIe Jla3epHbre AVoAbr. Vpourut npoeKrzpoBaHr4r [HTefpanbH

cpeAcrB. 3a!'auu, \erv vr rexHl{tlecKoe 3aAaHHe Ha npoeKfl4poBaHue; KoMruIeKcHzr.rr MI4KpSMHH
npoeKrzpoBauzx; CAIIP.

9. @nsuqecxrle uplaHllurrbt 4eficrna.a onrosneKrpoHnrx upn6opon. 'Iunr,r Me)r(3oHHbrx r4 BHyrpr43orl
3JleKrpoHoll c ac[ycKaHl4eM H rIorJIorIeH]reM KBarrroB csera. feHepa\ug. u pexolr6nnaqux vocu;tetrcii
cno6ogHorrr npo6era.

BOAHtit(OBbIX

; ttBngrFIHt

cttcT'ei\4Ho0TH

c 4rofindrv
ycrporiorrr --

rorpr'{ecxafr' cxeMorexHplueclcuit, cplcreMorexHl/ttlecrrJtit,3neKTpuqecKufi, $usnvecxuit, jrortoloru.Iecrufi, IvIIlbIA.
[purnrenwoe cnrAnmqHUA D^wnn^^D rn ^^i?-.,,,- -^--^^.ffrc Nb3
- 

Jrru J\'J
Bu,qlt rexnoJlofuqecKKx llpoqeccoB Il3roroBJIeHI{lI nzgetrurlt rro opraHr{3 a\krkr pr reroAa]t{ nunQlueHnxt Ba4lr

[pot43BoAcrBa - eAHHutIHbtfr, cepufrustft, uacconrrfi. T oJlofpFlecKr4e flpoqeccbr MexcoeAr4lresnii I o6revrrsril u
ulocxocrnofr MoH'l'8:K; TexHoJIorp{rI neqarHoro MoHToKa; cBeroBoAbr; BoJroKoHFro-olruqecKae .m4luu JIyuen,r2re
MeroAbI {'opNloo6pasoBaHl'lll 4eralefi u ynpoqHqlorle-qlrcro ofi o6pa6orxu. Texuororrrs H3roroBJr"ur^ rrl""ro, turp"u
Jra3epHbrx AHOAOB. Texnolornqnocrr KoHcrpyrflopcKr4x perueuuft KaK cBOfiCrlBO nzaem.d,t
3KOHOMI4T{eCKI{e, Kar{ecTBeHHbIe A KOnHlIeCTBeHI{bIe Ir
xos$$uqueuron u'rpe6onawrfi. Koullexcrrrrfi nor€BareJrb

Up
Ko:rrpomutre eonpoctr
1. OpraHr.rsaryroHHaq crpyKTypa npegnpunrufi.

rrpolr3BoA0TBeHHbre lpoqeccbr; ocHoBHbre H HeocHOBHbre Cpe
2. l3nercrpouzxa - o6lacrb HayKr{, TexHuKrj }t lrp

gneKrpoHrrKa. Bz4tr usaettuit, o6tacru [pHMeHeHr4Jr H
orrpoHr,rKil. Bu4u $zsuvecrrx uolefi ; Aaana3orrbr gneKrpoM

3. KnaccuSraxaqua MarepziuroB olro3JreKTpo
flocle4onareJrbHoc.rb nepepa6orxu BerlecrBa B v31erprfl
14 XLIMlIqeCKae COeAr.rHeHI4_s B OnTO3JreKTpOHUKe. IIO
t{oxpalrcrroro.

4. l[eQercrrr KpucrannrcrecKr4x perxeroK no OpeHx
EorsquaHa o KoHrrerrpaq{u 4eQercron KpucralnuqecKrrx pe
B Kpucrarlne; rBJreHlu cauo4rzQQysrar4 H ferepoaztfQy:z
flpnuuHlr Mr4rparlutr aroMoB cepe6pa B repMaHr4r4 rr KpeMHLtr,r

5. OcnosHr,re xapaKTepzcrl{Kr.r Kpucrafirl4r{ecKo
TIoJIHKpHc'llzuIJIbI; KpHcriulJlrzTbt. Tunlr u Qz:uuecrafl. ilpprpofta Iraernaronruofi cBr3Lr B TBepAbrx xllracr-alrrdrecK6x TeJrrx;
xapal(repl'lcr}na zonHofi, KoBaJIeHTHoit u vsrannz.{ecxofi csssefi B KpncriurJrax. Mcuexytapr"i" ,qr",rrfrru,; nprpoou
AHcrlepcvclHnofi, opaentaquonuofi I4 HHAyKqL{oHHofi cocrasJrrrorrlux ssazNaoAeficrsws chr BaH-aep-Baa1sda,

6. ctoprua opdlrr Banel{rHbx gJIeKTpoHoB B aroMax: S, p, d, f g - op6raranu;3aBue4M )crb Kooprtr{tuqlr,rn"o.o 
"r";uKpl'Icratrnaqecroft pemerKu or coorHo[eHl,It paAnycoB KarHoHa h aHVoHa. Pacnpe4presue s.rre,xrpourfoft nng.1uoc1n

xosareHruofi cBt3LI B aroMFIbIX KpucraJlnax; HanpaBneHHocrb H HacblU{aeMocrL KoBalterrrHotl cBrgl4, dota"u,r-r"uo
3HeprruI n:azuo4elicrBl4.fl sJIeKTpoHa c sApoM atoMa; c u)KeH[e ypoBHrr rroreHrllraJrbnoro 6apr,epa I xpucrannax.
llplzHqalrt o6pa:onauzr gHepferl{qecK}rx soH; Qrzsnuecxar [prrpoAa Bbrpon(qeHHofo coororlHzrr,

7. oyrrqaoHalrHoe Ha3HaqeHI4e, crpyxTypa, [prrHaKrz pt3Rkrrrrl n6xolenpli
omo3neKrpoHHbx cpeAcTB.

8. 3nanu )KI43HeHHofo uI'IKna H ypoBHra KoHcrpyKrr,rnuofi aepapxzz (nxo4uvrobru.; orrro3.[eKTt
Ipu:Haxu cHcreMHocru KoHcrp)'KIrutE. CoorsorueHlre noHrruft npoerrupoBaH:lre HKoHgrpyrrpoBan:r4e or

BHbIe qac'lv

x cpeAcTt].

HHbIX

cllelcTBa

[epexoAoB
qnr4Ba



I

t_9.. t-*"tI4TeJIbrIbIe cnoficrsa cryrleHrlarbrx 14 rrJraBHbrx p-n [epexoAoB; oHe]plerl.rqecKa-s Ma pe3Kofo p-n[epexoAil' Bz4rr o6paruMofo 14 Heo6parmaoro npo6or p-n n"p.*oooB; BoJrbr-aM rrepHa6rpu npo6oe. (DHsr,rqecxas npr4poAa cocraBn.rftoilprx o6paruoro roKa p-n [epexoAa _

repMoreHep awkr u yTer{Kr4.

11, fereponepexogtr, wx crpyKrypa Mbu
[epeKlroqareJrbHb]rx npoqeccoB B rcTeponepexo.qax pl{r{ecl
nepexoAa B 3anl4paroqeM a rrpoBoAqqeM Harrp uqu:Hal
EMKOCTII,€MKOCTII,

12' BunowpHas v yHI4noJItpHar oJleMel{rHas. 6asa qudrponsx r. aHanoroBbrx
[accHBHar Lr aKTUBHAfl SJIeMeHTHar 6asa; acrouH prr(u pr frpveMuuxu uuryuerufi .

13 crpyrcrypa H KoHcrpYrcuns cBeroa3',yqarcu\vx Lr na3epFrbrx ArzoAoB. or;rzuecxoe ycx4Jre'
rereponejlexo4ot't. Jla"repHble AI4oAbI c gnofiurna fereponepexoAoM; roaHToBo-pa3Mepgrre Jra3epHbre rno/

14' Vponun npoeKrlrpoBaHl{t u}IrefpurJlrHbx ycrpoftcrn - rorlr.recKaft, cxeuorexuuqecxuii., czcr.r

:::IT5-:*:- ql:^""nrfi, ronororuuecxufi, ilpofpaMMHbrfi. Creneru r4Hrerpanprr4 (saxou irtypa,tqu$poesrx MrrKpocxeM.

I 5. Buau rexHoJror'rrecKlrx npoqeccoB r{3foroBreHaq uzaenwfi ,,o opfaHr,Barl uv vt nnerolraM
Mecro; ntr)oll3BoAcrBengufr yqacroK; Irex; TexHonofl{llecKlre onepaql4r{, nepexoAr,r, o6opyAonaHue r{ ocN
TexHoJrof r.FrecKtre rrpoqeccbr.

16' TexnrnqecKoe HopMI{poBaHI'Ie - ocHoBHoe r2r BcrroMorareJrbHoe BpeMJu rcoeS$r.rrlnerrr 3aKpelJ
BI4IrI rrpon3BoAcrBa - eArrr{urrHbrit, cepuirusti,t, Maccosrrfi ,

l'l' tsult'l ooHoBHbrx I'I Bc[oMofareJlbHbrx rexHorornr{ecK]zx AoKyMeHToB; Kallrbr rexHoJro
Maplxpyfl{ble, orepaIIHoHHbIe, 3cKH3or. Mo4elr ylrpaBneHllt KaqecrBoM npoAyKrlar4 rrpernpkrflTtl,

rruu"o*ril ;n*.uil;-lorlnrnrti
MoHTDK; 'I'exHoJIoIHf, [eqaTHofo MoHTzDKa; cBeToBoAbI; BoJIoKoHHo-onTHqecKrre r:,'{Hr4u Ceszu.

l9' Jl;uenue MeroAbI $opn'roo6pa:oBaHnr germefir4 yrrpoqHf,roqe-qLrcroBoii o6qa6orxa. Jla:epn;20' MuxpoelercrpoHHble rexHoJlorl'z B onro3JrercpoHuKe; rpynnbr r4r{Ter.puurbHr,.* Mr{Kpo,c

p-n nepexoAa

TOKai TC'I(OB

efrcrtue
rfi elrxocra p-n
pucpSysuomHoft

cpeAOTB;

i

l(r.{oAatK c

zrlec,Kui4,

THNI,I JIOIIIKI,I

rur; paooqee

l TrnoBbIe

nqocrcocrFIotI
I

'rexuo.notzz:

B E,II{HOMKoHcrpyaluBHo-Tex.HoJlorruIecKoM r4crrtrJrHeHnLr; oepnt MI4KpocxeM; noJrynpoBoAt,rrfo"u", nn",rou*

iy:H",Y[:T11T_:it t43roroBneHl4rl. KoprrycHr,re u 6ecxopnycHbre MHKpocxeMbr ila yrunorxpusx
MOII z KMOII-lorzKa; Ml4KpocxeMbr Ha 6vnolxpurx rpaH3r4cropax - PTJI, ATJI, TTJI, TTJIIItr, 3)C'J,21' flporpecc MI{KpooJIeKTpoHHbx npoqeccoB rrpoa3BoAcrBa - }MeHbrrreH'e KoHrpcurr{p

'22' o5ecteqeHl4e Kar{ecrBa Ias4enufi u gKoHoMrlrrHocra onrosreKrpoHHoro [pog3BoAc,rea. TjKoHcrpyKTopcKlrx peueurai KaK csoftcreo vzgerrui't onro3neKTpoHrrKr.r; gKorr{oMr,rlrecK}re. Ka

1) cacreuarHr{ecKoe I43yqeHI,Ie yue6uoro MareparaJla rro KoHcneKrau lercqufi, rio yve6no ii u nuy
2) uzyueuue MeroAllr{ecKuxyrcasannft n rloAroroBKa K [paKTr4r{ecKrTM z,ra6oparopHbrM 3aHrrq,,
3) no4roroaxa scce (crarra) no uHruBvr1yanbHoMy 3aAaHr.rrc TeMbr caMoc,T,oqrerbHoro HcoJre.{ol

;

I],tu st'
4) n'o4roronKa K TeKyu{eMy KoHTpoJ*o gsauufi r4 npoMexyro.rHofi a.rrecrar\uu.

Bn4sI npou3rloAcrBa; c'osHofi H Bc[oMorarelruufi ,rporFoo.t"eHHbre r-rpof".aurt ocHc]BHbre 4 HeocnonurrecpeAcrBa onrogJleKTpoHHoro [polz3BoAcrBa. Bz'Atr uzgenuit, o6lacru nprre"a t, v .rp.,"onylu,"!u"o oJ]eAc:r-BonrooJleKrponana. ,{e$eKrbl KlrhsrartruqecKl4x peureroK ro (Dpenxeruo r lo IJJdrl<ra p;r;;,;'p;,;'EJJur"rr^ n3aMeIqeHI4Jll; sarcoH BomIIMaHa o KoHqeHTpaqza 4e$exroB Kpl4criuutrcrecKrx pertrgToK. Xaparrepscfuxa r.rorruofi,

:::#::::*::::yl*-i"":'' ;";'"# il###:"ffi";#;'J#;T#io,ofi"[,i1"#ff:fTTilil.:lHfr
cocraBn'srcnqlfx B3aldMoAeitcrsEL czl BaH-qep-Baanrca. Me)K3oHHbrx 14 BHyrprzsoHH[,tx nepexoA,,,r r.n"nr],o,ro" I
::lf::"3:i_1 ::t_1teHI'IeM 

KBaHroB cBera. fguep perou6unaqrlrr HocrrT€.refi sap,rAa; *"nf cno6o,4uor.o'sr4. r cnrip pcKoMoHHaIIHrI Hocr4T€Jreil 3apflAa; ru'rgh cno6o,4nor.onpo6era. Bzsu o6paraMoro r{ neo6pauauoro npo6or p-r, .r.p"*o4oB; Borr,r_aMr.p""h-;;p;;;;;rffi;;l; ; repexoAanpz npo6oe' fereponepexoAbl' rrx crpyKrypa v ocHoBHbre 3HeprerruecK'e AvarpaMr"t. 
' 
I";;;;;;d;;ffi KalrecrBoMrlpoAyKulru trpeArlppltrt4x. MurpoeleKTpoHHble rexFlonorurz - [onyrpoBoAHr4KoBas, nneqoqga.s, ,iai",,a,rArr^;;;;;[

TexHonofl{}l tr3l'oroBneHHrl. TogxomeuoqHble rr roncrolrJleHor{Hbre rpynnoBble ulrrefpanbH"r" r"*"onoirr.ooHA oIIeFIoqHbIX cpeAcrB Nrn rrpoBeAeH'r amecrarrz' ypoBHs 
"s"p;;;;;;;;;;; f.ivner.euqzfio6yvaroulaxc.s no AHcrrHrrJrHHe oQopvnrercq orAerbHbrM qoKyMeHToM. I 

-

ru6pu4yuan n

x pa3MepoB

i,r lur.epat'ype;

Torlonofpll4 or 8 uxu ao 10 Hv. TosxouleHoqHble H ToJlcrorrJreHoqHbre rpynnoBbre r4HTerllurJrbFrl
TexHoron.r.s H3roroBJreHlur JrHHeeK r.r Marpr\ niuepHbx ArroAoB.

TEXHO,TOII,III.

qHocTb

HbIE V
KOJII4T{eCTBeHHbIe noKa3areJla KOHCTpyKTHBHOTO CoBeprxeHcrBa -- crdcreMbr mos$slqaenron wKolrnlexcsltfi noxagarelb rexHoJlorrrtlHocrr.r KoHclpyrcqma. orpa6orxa KoHcrpyKqrrlir, 

"rgetruo 
Ha rex

rpe6onauafi,

MefoA 3KorrepTHbx OIIeHOK.

Cav{ocro.qreJrbHar pa6ora
AetTelbHCrCTI4:

V
cryAeHToB no Ar4crlr4nnrane <OnrosJreKTpoHr4Ka) BKrloqaer u ce6.s eAyroqlHe qnAbl
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II3AAH

Hfl

I{HII|OOEECIIEq

Korrlqec'rso
3K3eMrrnf,poE

wzgauuitn
6N6llrolexe

BrfV B

COOTBETC'IBI4I4

c @fOC BO
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1. Opoloa, B.A. 3lexrpoHHarr rexHr4ra: yve6Hux: n 2 .r.

[3rexrponnuft pecypc] / B. A. @ponon. - 
tL 1: 3lextponutre

upn6opu u ycrpoilcrna. 
- M.: yMII XAT, 2015. 

- 532 c.
ISBN 978i-s-89035-83 5-6.

20r5 http://wwr,v.stuch:r

ISIIN978589l
tlibrary.ru/book/
358356.htm]

2. MarcpuutoBeAeHne r4 TexHoJrofr{rl 3neKTpoHr4xn: yue6uoe
noco6ue [3nexrponHtrfi pecypc] /B.LI. Kanycrnn, A. C. Curon.
- M.: HI4I-{ ZHOPA-M. 2014. - 42j c.

2014 Itttp:/lznaniunlco
o,okinflo,=

n/catalog. php?b
+16461

3. Meralrarep[€rnbr r4 crpyKTypHo opraHr{3oBaHHr,re cpeAbr AJu
orrrogJreK'rpouuxz, CBV-rexHr{Kr4 ra uauodorouuxu
f3rexrponnrrfi pecypc] / A. IO, Anaeena i, ap.l.-
Hosocr6lpcr: Cu6upcxoe orAeJreHr4e pAH,2013. 

- 368 c.

2013 http://ww'w.iprb,r kshop.ru/328i23
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I f{antr4on, B. H. (Drasuqecxae ocHoBbr orrro3JreKrpoHr4Kr4:
yue6noe noco6ue [3ner<rpoHnuft pecypc] / B. H. .{atugon. -Toucx: 'Ionacxraff rocyAapcraennrrii yHr4Bepcrrrer cr4creM
yrpaBneHtar r paAr4o3JreKrpoHr{Kn, 2010. - 139 c.

2010 http://ww'w.iprtro< rkshop.rq 13872

2. Conpeveunrre npo6leubr orrrorexHr4xr,r : yue6uoe uoco 6ue
[3nerrporruufi pecypc] / IO. C. fyluna, M. H, E$urr.leHxo, E.
M. ZnaHoea r.r Ap.-- M.: Mocxoncruft rocyAapcrnennuft
rexsrqecxnft yur4Bepcr4rer r.rMeHr{ H. O. Bayrvrana.2010. _ 96 c

2010 http://www.iprt,oc kshop.ru/31256

3. I-lyraHc,n, B. H. Bolor<oHHo-onrr{rrecKaf, TexH[Ka
[3lexrpouuufi pecypc] / B. H. I_{yxauon, M. _f. ,f,xonnen. - M.:
ZnQpa-Hrrxenepufl' - 2011. - 640 c.

2011 http:llznarium.c:ot
em:booksiearchlt.
o/oD}YoBF'YoDl{./oi
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4. Onrlr.{ecxlre Mr{Kpope3oHaropbr c ruraurcxoft 4o6pornocuro
[3nexrporruuft pecypcl l}r/..II. fopo4eqxnfi - M.:
OI43MATJII4T, 2011. - 4t6 c"

20t1 hftp://wwvr.studen
ISBN97859ilt2

li braly. ru/book/
I 283 3.htnrl

7 .2. Ilepuo gH qecnrre usAaHHc
I . IlpoexrupoBaHLre r4 rexHonorrls 3reKrpoHHbrx cpeAcre. ISSN 207 | -g g0g 

.

2. flunavuxa crro)nHbrx cr4creM - XXI eeK. ISSN l99g-7493.
3. Pa4uorexnlzqecKue ra reJreKoMMyHr{KaqHoHHbre crurcreMrr. ISSN 2221-25j4.

7.3. llnrepuer-pecypcbr
1. AltiumDesigner' SolidWorks, Multisim -- KoMrureKcHar crrcreMa aBToMara3r4DoBaHFror.o rr

sJreKTpoHtf{brx cpeAcTB;
2. KOMIIAC-3D - cel.reftcrso cr4cre@1pggts1llo-EAtrul c tl

oQopuleuu.r npoercruofi Iz KoHcrpyKropcxofi AoKyMeHrarlrrrz colracHo cl'aHAapraM aepv6 Eel!{ u (]l
8. MATEPI4AJIbHO-TEXHI{TIECKOE OEECIIEIIEITI,IE 44CI[4IUIT4II

fim peasu3alllru 4aHnofi ArrcIIHrIJu4HbI uMetorc{ cneqzaJlbHbre rroMeulq Hvrfl AIrfl r1poBr3,
JIeKquoHHofo rl4lra, zauxrwfi [paKTuqecKoroha6oparopHofo rtrrra, fpyfliloBbrx lt vy1uBa1ya1bHbrx
TeKylqero KoHTpor.s u npoMe)Kyro'{Hofi arrecraqplll, a raK)Ke rtoMeueHH.s AJrfl caMocro.flrerrHoii pa6o,

flpaxrra'recruelta6oparopHbre 3aHf,THr npoBoA.flrcr B ra6.oparopz.qx _$g:tzrcn u xorvublql
nPuxlanHofi v arzxrz BnfV.

llepevent l4crlonmyeMofo JIrrIIeH3rroHHoro trpofpaMMHoro o6ecne.reHzrr :

1) GPSS World Student Version (cso6oAHo pacnpocrparureMoeJ;
2) MS Word;
3) MS PowerPoint;
4) MS Vis;ual Studio.
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