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IIE Jrr{ O C B O EH Mfl nl.4flIr4rrJrr4rrbr
I-{enauu ocBoeHIl-t AI4cllurrnr.rHbr <flpoerrzpoBaHrre KoMMyrrr4Kauv:oHr{r,rx ocnofaHrafi

3neKTpoHllbrx cpeAcTB B HaHOsneKTpOHrr3neKTpoHllbrx cpeAcTB B HaHOsneKTpOHrr
Teopervr{ocKr4x Lr [paKr-rnecKl4x gHaunfi v
rlpo eKTr4p oBaHI,,Ifl. KOMMyHr.rKarIr4oHHbrx o cHo B

ypoBHs c.rroxHocrr.r, neq6xoArrMbrx npu r.r3f{
4eficrnur npn6opon v HaHooJrer(rpoHHbrx y
rnaccu$uxaquu 3C u yponueft KoHcrpyKrr{B
KOHCTpyKIII-JId 14 TeXHOJTOTI4I,I r,r3rOTOBrreHvs.

6roron 14 y3JroB, npr4 co3AaHr{r{ coBpeMeH
TEX H O JI O f IdII E CKI{MI{ I( OMfI JIC KC AM 14. CI{ CTEM AMI4

1" MECTO Ar4CrIr4rIJr
[ucqnntruna dlpopxrr.rpoBaHpre KoMMyH

B HaHO3JIeI(TpOHI4Ke) OTI{OCI4TCS K .4r{CqUIIJIktH
6roxa F1 O[Oil ll ;rBnlreEcs oAnofi r{3 Ar,roqrnn
u HaBbrKrz, neobxo4rarrasre 6aralanpau
<HanorexH o Jrorrrr4 rr Mr,rKp o cr4 creMHa.s rexHHKa

Irlsyuenue Arac{i.rnlznsr dlpoexrz
3neKTpoHrrbrx cpeAcTB B HaHOSneKTpOHr,rKe

o 6yvarorqizMracfl npr4 o cso eHur,r [p eArrre crByroq
Ou:uxa; Ocuosrr xgaHroeofi Srasvxz;

I(oMrrr,ror€)pHar rpacpraxal Ovr:zuecKr{e ocHoB
rnep4oro rela; SlexrporexHr.rKa; Bne4eHze n
MexanraxeL HaHocr4creM tr rpu6oloru.a; 3n
MurpoeleKTpoMexaHr{qecKr.re crrcreMbr; llp
TexHVqecKr4MH cr4cr,eMaMrr; Ocnonrr nporp
HayrrHbrx raccle4onauu{; Mo4enzpoBaHrre
Anrouatz:aqraa rrpoexTltrpoBaHLrfr HaHocr4cr
npoxo)r(AeHr4r.r npor43BoACrBeHHoft upaxrurcu.

Ocurrenrre lroJro)KeHrz{ Ar,IcuunnraHu <[Ip
3JIeKTpOHrrbrx cpeAcTB B HaHO3JreKTpOHr,rKe))

AI4CUI,INJII{H:

A44arunnrre rexnoJrorr4r4; llpoqeccu
Soronuxa; tr4nrerpvpoBaHHbre rexHoJror[vr 14 o
npoxo)KAeHrrn ilpeAArrnqounoft [paKTr.rKrz rr
pa6oru"

2. KOMITETEHTIT4I4 OEyTIAIOTTIE
OCBOEH

B rqroqecce ocBoeHr4r Ar,rcqurrnrrurr <llp
oJreKTpoHr{bx cpeAcrB B HaHooneKTponrare> y o6
KOMneTeHnFrH:, r vrr4zr,4.

ofIK:-7, cnoco6noqrr ysr4TbrBarb coBpeMeHHr,re reHAeHur{u pa3Bn;,.):1rfl. gI
zsltepurellHoit pr erFll{crlareltnoft TexHlrKr4, znQoprraaqzoHHbD( rexHolorufi B

upotpeccuc,nalurofi AerreJlbHocrpr ;

OIIK.-9, cnocoSsoctrb r.,rcrom,:loBarb HaBbrKr4 pa6orsr c KoMrrbrorepoM,
uuQoprraaq:aoHHbrx .rexHonouafi, co6ruo4ars ocHoBHbre rpe6onauux uncfofl
6esonacHoorr,r;

coBpeMeHHbx KoMnbrorep$bD( texuonorrafi .



B pesyltrare ocBogHLrA ALrcL\LruIIrHbI <llpoerrupoBaHrre KoMMyHr4KarlaroHrn,n{ ouron[nra{
3neKrpoHltbx cpeAcrB B HaHo3neKTpoHrrxe) o6yraxrrquftcr 4olxren AeMo rcrprrpoBa.rb crea,yr(lrqud
pe3ynbrarbr o6pa.:on aurax :

1) 3Halr:
- crpyKTypy u rzu(popMaUI,IoHHlIe KaHiuIbI cBr[3rr $yurcquonaJrbHbrx 6roKoe r.r coc.ra!,nrr*

qacrefi orreKrpoHHbrx cpeAcrB (OnK-7);
- coBpeMeHHyro gneMqHTHyro 6asy u rr4rrbr

cpeAcrB rr HaHo aJreKrp oHr{brx ycrp ofi crn (OIIK-
- sTarrbl. )Kr43HeHHOfO rI[4KJIa SneKTpOHHbrx cp
- ypoBrrr4 KoHcrpyKrzsHoff r{epapxr4r,r sneK

(orrK-7);
- MeroIbI I{ cpeAcrBa [pofpaMMHoro o6ecne.renvs, Lrcrorrb3yeMbre upu npoe]crzponlrnua

KOMMyHIZI{aIIHoHHbIX ouronanzfi oJreKrpoHHbrx cp'eAcrB rd HaHooJreKrpoHHLD( yc,rpofcm (qfIK.
e);

- rpe6onanza uu$opMaquonHoii 6esonacHocrrr npu ilpoeKTr{poBarruvt lco.truylr{rarlr.rorlubD{
ocnosaHrari 3neKTpoFrHr,rx cpeAcrB 14 HaHooJreK

- OCHOBHbIO noHtTlztt U MOTOAbI TeOpI4U
LICTOJIb3OB;ATb OCHOBHbIC 3AKoHbI ecTecTBeH

,4errenbHocru (lIK- 1).

2) Vne'rr:
aHaJrr43npoBaTb Br.rAbr rorunryuzraquft

3rreKrpoHn brx cpeAcrB (OIIK-7);
- I4CIIOJrr,3OBaTb HOpMaTI,IBHO-TeXHI{IIeCKy

(onK-7);(onK-7);
- aH:dJru3upoBaTr, noHcirpyKTopcl(yro AoKyM

4eficrnz-u oneKTpoHHbrx cpeAcrB 14 HaHogneKTp
- vcloJr[,3onarr unSopMaqraonnnre rexHoJror

rnaccuQuqr4poBaTb BHerrrHr.re Bo3
KOMMyHr.rKarIrroHHEre ocHpBaHr{f, r{ KoHcTpyKrI
ycrpoficrn (OIIK-7);

- tf oprularu'I3oBarl zfigauy, crpoplTb anfopnTM r:€ peureHrz{, np,r"o4nttp Szs{zxo-
MareMarlrrltecKoe MoAenl,IpoBaHrre r4ccJre,qyeMbrx npoqeccoB HaHorexHo rorrrlr ra o6rdrron Hhuo-
i.t Mr.rKpocucrclrsofi TexHrIKr,r c ncrroJrb3oBaHrr
rzcrroJlb3oBarb ocHoBHr,re gpneurr o6pa6o:rxz u
ceoerl npo$eccuosalruoft AerreJrr,Hocrz (lIK- I

- rrpHMeH.sTb MaTeMaTr,rqecKl4e MeToAbI A
r.rcc JreAo B anr't -f, o 6rexro n 4p o Q e ccuoH zurtnoft Ae

3) Bnalers:
- coBpeMeHubrMrr cpeAcrBaMz un(fopnraq

np o eKTrrp o BaHIjs. KOMMyHT{KarIpIoHFrbrx o cHoB
ycrpoftcrn (OIIK-9);

- cno c o 5 auu 3 arrlprrbr (orr,rrrayuunaqufi elex
or BrusHr4Jr BHerrrHr4 x nos4eft crnyrorqux (f ar<rop

- HaBbrKaMr4 perrreHrlr 4uS@epenrlr4anbHr,rx y
Ir03BOJrtIOtrIeM aHaJIIZ3I4pOBaT6 MaTeMaTV qecKI,Ier{vlvr 4rr a r4r | | y v P q L D lv L q L v Iyl q L yt 1v vI\l1I I

- HaBbrK:aMra pa6oru B cpenax fiporpaMMrrp
uo6amHr,rx r(oMlrbrorepnirx cerqx, MeroAaMrr
rpe6onanrarft zuS opuaqraolruofi 6es ouacHocru (



3. CTPyKIIypA I,I COAEPX{AHT,IE AI,ICTIT4IIJII4I{br (MoAyfirr)
O6uas rpyAoeMl(ocrb .{I4cuu[Jrr4Hbr cocraBJr.'f,er 6 ga.rerurx e.trrr[rur. 216 qacos.AoeMI(o crb AIlcIIu[JIr4 HbI cocraBJr.'f, er 6 g a.rerustx e4ugut1' 2 I 6
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4. OEPA3 OBATE JIb IIIbIE ]IEXHO JIOI'I4I4
flprz npo HHbrx zassruit npr,rMeH.flercrrpu4"q,uorrr# ,ro4f.o4,

3aKJrloqarofl\uitcs. oM rl3freHlrr{ pa3AenoB Jlt4crlr{rrnrrHbr rr B rr3Jro)KeHzl4 neKToboM
coAepxaHr4tr yrc rexyrqeft neKrlr{l
nJIaHa neK:IIr{oHHOtO 3aHlITVIfl, a Tarc(e c
paccMarppr BaeMbx BonpocoB (:aaaq).

3austus. [paKTr.rqecKofi nanpanJreHuocrn
pa3Burprfl y cryleHTon npoif eccrroHaJrbHbx KoM
ceMl4HapcKlztx, na6oparopnrx kr [paKTuqecKr4x salirruia y cryIeHToB 1[ropr,,ru!yrorc4 LI

3aKpenJUllolc-f, cuoco6uocrlr r< o6:serclrEeHo-Kpr4Turreor(oMy :fBopqecKoMy cylxAerrr4ro .u( noupo[arra
nsyraerr,toft AI4cIIunnHHrr 3a cuer KparKoro [epuo,4rzrrecKoro olpoca neKToIDM yuflrulxcx no
yre6norr,ry lilarepzany rtpeAbllyrqux zausrufi.. 3a cr]:er ns6;yx(AeHur 1n{arqvxcJr n 4ugryc et4Lr rro



reKyrrleMy rreoHoMy MaTepr{aJry rz 3a cqer npeA
yMo3ar(nrcqeHuil, olupasgb r{a co6cTBeHHbre 3H
pa6orrr,

Ha rupaxrrzqecKr.rx fi na6oparopHr,x 3aH.s
rrpoBonr.rro . n3]/rreHue ooHoBollonararcrlr4x pac
3C n uomroM coorBercrBlru c rpe6onaHnman uo
3acnlrrrr{BitHzrz coo6qeHfift Kar(4oro u
HafrHofo AoKJraAa c ApMoucrpaquefi
KoJrJreKTI4BHor'o 3aKrloqeHl4.fl no LI3JroxeHHoMy M

Teusr Ha1nrHbrx coo6rqeHraft f{arrlr4xc.rr Hax
caMocro.slelrHoft pa6orbtr cryIeHToB, TeMarr.{Ko
pefirnnr-roHTpor-s, coAep)r€Hr4elr .na6oparopHo
BonpocoB. flpeno4anareirlr, opfaHr43yer rrpoBeA
sac e gauuit c p erf.rcrp arlr,r e{ n onpo co B, xap aKTe
-rrBrserc.f, oAHr{M ras HeoSxolr4Mbrx ycnonufi
peftruur-xoHTpoJrr ycrreBaeMocrr.r.

B xtr4e ttor.otounri pe@epara cryAeHrlr ocBarrBaror rrpaB'na o$opur,:Hux froc,rurnfnrni
pe3ynbraroB B BIr.4e Hay{Irofi Q'Iurbvr B IIoJIHoM coorBercrBrm c rpe6oBaLrrrlMpr,ttpaxo"b-.,r"Jr" n
sneKTpoHHbrM L]shaHuf,na' llpn STOM flarrlnect npr4o6peraror 3taHrrfl r4 HaBblKr4 E
Ha3BaHIrt .a allHoraUl,4n cTurbL\ crp)'I{Typbl co4ep)r€Hrrl m nu6opa KJrroqeBblx cJro

o6lerra, npeAMera I{ qenr I,IccneAoBaHI4rr, rocr oBKZ perxaeMbrx 3aAaq, r43Jro)KeHai uuruolou j
3aKJIrorIeHI'u, cocraBneHrlr{ 5u6lmorpa@auecxo,ro cm,IcKa I{cronb3yervtbrx L{croqH
anrfopruaqau.

r44

vtI

Telrr,r [paKTr{qecKtrx 3aHsruit u perpep ron
1) Po:u, v 3anaqu KoHorpyKropa rtpu npoeKrrrpoBaHv;vl

ocnosauuit, rrqeeK, cy66noroa, 6roKoB, croeK u urrca@on yrrpaBneHlr_q.
KO]VIMYH I{KAIII4 O Hi{I,Ix

MoHocxeMlrbri
'2) (DyurquonaJrbr{o-y3nonofi, r<acxa4Ho-y3 0nofi, cxeMHo-y3roeofi

MeroAr,r [p o eKTr4p o B a'.F.prfl 3 C z xolruyHr4 KarIrroHHblX O CHO,B artuit.
3) Knaccra$zrarl4r 3c ro ycJroBrz.sM 3Kcr'nyararJuu. crofir<lcrr, oc x

)KecrKrrx 3Jl eKTpoMarH[THBf x uslyreunfi .

s" orlEHorrrrbrE CPEACTBA AJrfl TE
IIPOMEXYTOTIHOTZ ArrN

AI,ICIII4IIJII{HbI I{ yrIEE HO
CAMOCTO^'ITEJIbH

Tercyrqr.rfi KoHTpor1r, ycneBaeMocrr.r cryA
ceMecTpa ra ocHoBbrBaeTcfl Ha oueHKe cnelyro

1. Brmolnenrae cryAeHToM rra6opat
orrrero B ; 3 arrlr4Ta p e:ylrrriron la6 op aropHbrx 14 c

2. Bsrnoluenue cry{eHToM r4HAr.rBrrAyanbH
pa6oru; rroAroroBKa pEftepara, npe3eHTarIn
r4H I.LTBLT Iy aJrbHbl M AO KnaApM Ha ceKur.roHHoM 3 aC
uccJrenoBaJrvs.

3. Yuacrne cry4eHton n o6cy\<[eHLrr4 p
ceKrllroHHbx 3aceAaHkrtx { xo4e [paKruqecxrrx 3

nof4eficr$uro



4) Kopuouonra 3c" oarroprr, onpe,Aenrrcrrdr.re KoMrroHoBKy;
OIITIIM€UII,HOCTH KOMIIOHOBKI,I.

5) Cxelru 3neKrlpr4rrecKas [pr4Hrltrrzralrblafl. SynrqrzoHarbHa.s
6) O6uue rexiruqecrue rpe6onaHux r KoHcrpyKrlr{r4 kr

ocHoBaHl4su 3C cneqzariruofo HalHarreHr4r.
7) fle.raurue 4 rrHTerpanbHr,re rrJr

I,I3f oToB JIeHr.,r{, KoHcrpyKIIr{u 14 H a3HarreHr4 ro.
8) OcnosHrre rpe6onanu{ K rreqarHo

IIEIIATHOIO MOITTAXA.

9) Oco6euuocrzo@opnrneHr.rrqeprex
10) OcHosurre rpe6onauufl K ycraHoBK

gneKTpoHrrKIr Ha ner{arlrBrx nJrarax. Oco6enHoc
NEqATHbIX IIJIATAX.

11) Bloxu r sqefrKra Mr4KpooneKrpoHHo
o c o 6 eH n o crrr r(oH crpy up t>namux KOMMyHT.TK arlu

12) Cvcrenar,r oxJ,ralr(AeHprs 3C. Oco6e
npuHyArrr elrnoft BeHTr4rsuuefi . Tenrosbre rpy

13) flpoexrupoeaiHrae nu6ponpovHrrx
K o H crp yKll vv Lt cHvrlneHr4 g aM rrn rrryAr,r r o I e 6 an

14) Bz6ponsonxqua (anop.rusaqrzr) 3C
u rrpr,rHrlr{flsr n< 4eficrnux.

15) 3xpanupona4ue 3ner(TprrqecKoro
oneKTpA qecKr'rx u MarHurlrbrx oKparroB.

16) BuAu troMex v napa3lrrHblx cesselfi B [poBoAHrrKax, 
"aor,rr,a*r"{ 

curnirron,
rpe6onanu fl, K ITLT:u:r.AM cB{3r,r.

17) I'In4yrcrranublo I{ KoHryKTrIBHbre rrapa3r.rrHbre cBs3u oJreMeTrroB ne.{arHorfo r"riutnnj
18) O6rqre Mero4br BJrafo3arrlr4rrr. fepnrer.ugaqzl DC.
Cry4eHru,t BblrlonHflror la6oparopHbre sa1a:rrus.. I(ourperHuft nepe.rern" ,tafi"pa,roilnrr4
'nJIt Kax,[ofo cTVrrt]HTa orrnelTerTtfer TTnerrorrqElq.FFnL n \/ucFnf,tr nrar^r Dqnorrrrn,.-*^^J,-^ ,"pa6or nnr Kalr/xoro cry4Bura onpeAeJr.fer nperolaBareJrb c yr{eroM TeMbr 3afta]Jprfl. pedepilra r.p

TJqTTntD [Arrrtrc a4rrn 
^-'n 

cmdnr rrni? ^^6^-- -HarrpaBJrerrrrs caMocto.firomHofi pa6orrr"

r{ crpyKryptras 3C.
K,o,MMyHrhKaqu of+Hrrlt,t

Pa6ora Nq1. O6ecuerreHl4.s re[IJloBbrx pe)KaMoB KoMMyHr4KarI[or]Hbrx ooHoBaHlrfi 3C.

3C.
Pa6ora Nb2. O6ecneqeHu.s MexaHlzqecxofr upouuocrr4 KoMMyr{r.rKarlu()H}rbx ocuonlnu4

Pa6ora Nb3. O6ecne.{eHzg srerrpu.recxofi [porrHocrrz v :rne](rppMaruzJruo{
_- - r-\r.r f''coBMe crr4 l,to crrz KoMMyrrr4Karlr4 oHHbrx o cHo B auzfi l] C.

Pa6ora Ns4. O6ecner.IeH[s Hare]KHocrrr KoMMyHr4KarrlproHHbrx ocHoBaHr4fi 3C,
Pa6ora Nq5. O6ecnqrreHh.s srarocrofixocru 3C rz KOMMyHT{KarIVoHHbrx rccHoB4rrzfi.
Peftrznr-rcourpoap J\!1

llpono4urcs s rzcrMeuHofi Soprr,re.
Cnaoox zagauufr;
l . (D'rnruuonamHo -lsuonoft (ruo4ynrHrui) MeroA KorrcrpyrzpoeaHr.{s DC.-FJ--r
2' 3;aguu lcoucrpykropa npl4 rIpoeKTI{p BaH:avr KoMMyHAKarIr4orrHbD( ocHoBaHr4fi 

"1*""nj6roxon, upra6opon lr ycrpoficrs 3C.
A If --^^^--.L ni^ 

--3 " IAraccz$ pr:l.ar\vs. 3C no ycJroBlrrrM eKcrrnyararlrzkr,
4. Korr,rnosonrca 3C, bnpe4en-moulue (f axroprr
5. MeroArt nounonoBrz r4 Kprdreprrv orrrr,rMiur.bHocrrr 

"

6. Cxenmr gneKTpuqepKr,re lpru{qrrrzarrbHbre, {lynrqu,oHaJrr,Hbre rz c,TpyKTypHbre,
PeiiluHr-rcourpo.nr J\b2
llpono4arcr B rrrrcbMennoit $oprrae.
Cuucor zanauuit:
1 . Ocruonnrre xaparrppyrcrvrnn KoHcrpyKTr4BHbD(
2. lll.rarurre tlarrrl PagHosznHocrLt rlJrar rr,o 4
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Ifenrro caMocro.rrreri,suofi pa6oru cryAeH

AonorH.f,rorrlr4x Marepr4anbr JreKUr.roHHoro nypca. Kourpolr, lrsoir
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Zy ) llepevzcnure Br.rAbr pa.4rraropoB.
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