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n
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vt

IC

Aa

op
Kp

KO

3H

lI1

onTo3JIeKTpOHHbIX CpeAcTB.

3ranu )KH3HeHHofo l
flpusuaxu clrcreMHocrrr
olTo3neKTpOHHbrx cpeAcTl
MHKDOMIIHII ATIOU,I3A IIHC: CN

feHepaqu.r kr

cTyneHqaTbrx l

Heo6paruuoro
rrpHpoAa cocT
fereponepexo;
npoqeccoB B l

3anr{paroqeM I
Telra 3.

cpeAcrB.
llaccusH

cBeTOH3Jlyqarcl

4noftHSlrvl rere
ycrpoficre
TOIIOIOrHqecKp

yHr4rroJrspHbrx

TTJI. TTJIIII.:



Pa6oqee Mecro; npora$oo4crseHHrlfi yqacrox:; rlex; rexHoJroflr
ocHacrKa; Tr{noBbre rexHorQru.{ecKr4e rrpoqecctr, Texuur{ecKoe
BpeM{; rcoeQ$uqueur sanpelnleHr.rr orepaquii; ua,4u rrpor.r3BoA
OCHOBHbIX 14 BCTIOMOfATENbHBIX TEXHOJIOIAqECKUX AOKYMEHTOB: KA
oflepar{HoHHbre, gcKr43oB. MpAenl ynpaBreHr,ur KaqecrBoM rrpoliyK
Me)r(coeAHHesnfr - r<orr,rruyr{uuoHHbrx ocuona.Hzft; o6tenautrfi u
MOHTA}KA; CBETOBOAbI; SOIOKOHUO-ONTIII{ECKHE JIL|HLIV CNTSZ. JIY
ynpoqH;rroqe-qucroeofi o6pa6orru. Jlasepnrre rexH oJrorrrH,

Tenra 2. tro3JIeKTDoHl.rKe.
fpynnsr i^"r -"".rpy-.PJ

t"*po"*a*; nonynpoBoAHr{ToBa.fl, rrJreHoqHar, rubpu4nar n cv
Mt4Kpo3JreKTpoHHbrx npoqecdon npor43BoAcrBa _ yMeHbrrreHpre KoH
10 nnr. Tour<onlesoirHbre r{ ToncronJreHorrHbre fpyxrrroBbre 14

JrlrHeer( H Marpr4rl JrznepHbx fruogon.
Terraa 3 , O6ecreqeruae kaq ecrsa uznerufi u
TexuoloruqHocrb roricrpyr<ropcKr{x peureulirfi raK cgoficrso

LyvvvDsrLrrrt! r\vrvrlul9NUrrbr14 llut(a[Ji1I€JIb,l.gx]
TexHonofuqHocTb; MeToA 3KctrepTHbrx OIIeHOK.

Hlre rrpaxTrr.recKHx/Ja6oparopHr,rx

rr{ar re}iHoJ[orrrr4 a3noror]JreHraa, Ipoi,pecc
vpyeMbrx pa3Mepop rq)rroJrofar4 or: B vrcH,l 4o

Hbne rexH oJroruu. llexiroJrorl4Jr la3r.oro BJrgHrn

Kar{ecrBeHHbre r4 KOJr}rqecrB?HHbIe rroKa3areJlfr KolF crpyKTHBHOfO
rpe6oeauufr. KorrnlerccHlrft noxa:areJrb rexHoJrondr{Hocrr4 KoHcr

e OlroreMbr. 
I

14 crroJrHerruv; c?puu

()tsbt r4__I{4rep4aftI

+a3epHofo iqaoAa.

eI(TDOHtrtbIX

OIHEHI4q.

[i]paMeTpoB

Pa:4el 1.

orrToSJIeKTpOHr4KI{.

Terr,ra 1. C

.3JI

cpeAax.

Tervta2.
Xapaxrepuc rvrnvr il perl6urvrtr SyHrcqzonupoB an{v;r orrroone

ocHoBHblx napaMeTpoB MHoro ycrpoft crra tBoJroKoHHo
Tena 3. LI

$yHrqnouzpoBaHu.s. Iloucx cn

Paslet 2.
Tenaa l. @vH

onTo3JreKTpoHHbrx cpeAcTB.
CxelrorexHlaKa oAHo3JIeMeHTHbIX upu6opon, Mtero4urcu pacr{era
Teva2. @uzu ATBIdI
Tansr r4 xapanrepucrurc4
Terr,ra 3. EunorsoHaq z

onrpoHoB. Orrpourr n qu$poesrx cx

Hbrx napaMerploB
B.

HU

nexU;uultx-6&qL 
)i :.jroB.__ r{

Cacreurr onrnqecxoff cdssz. OnroslercrpoHHbr(3 nprOoprr ran
5. OEPA3OBATEJIbHbIE'

El -^^-^-^B npeno4aBaHLrLr ludqursranrt <<OnmoeneKtnpoHuKa>)
TeXHOJI TaK I4 C tIpIrMeHeHI,IeL4 aKTI,IBHLIX U VIH

Hbre MeroAbr o6yvenu.a:
treKqun (metta Ns l. j),.

lpynnoaan ducrlyccun (meua Nb !A;
Poneeue uepat (meua lrlb J,l),.
Tpeuuue (mena lW JJ),.
AHarrus cumyaquil (me"ualW Z!;

xpaHeHnfl aHSopivradnrir.

)

rpoqec coB npurqilt{eHr4 s, u Lrotry aKqH,[I tr

i

pacqera u onlruuu:aqzz

mrc.rr pa3Hoo6peirr+11e o6pa:lonarelt4ue
KTHBHr,rx MeroAoB, ()qy.reHar.

OJIOT'IIT4



IIpu*teueuue uMumat4uouuarx uodeneft (meua No !!,
Pas6op rcourcfuemuutx cumya4uil (me.ua No 2-l),.
Rpumuuecrcob o1ocuoeauue o6uexmo u npedMema

6 r)rrErJnirrnrn .rnrf r^mn ^ r.nd TEKyIUrt t(ytq$i
[P I4TOfAM

CAMOCT

Bu4u rlusauecrurx nfnefi; ryun*o"r rn€rrilpoMarHarHbrx
MarepuanoB no MeroAy tloxpalrcxoro. 

lrzSQyszr{ Er rBepAbx renax;
cauo4u$$ysvM H rcrepolluS{ysuz; aa$QysraonHbre )/paBHe nus _ I_i,r u
IrrrorHocr' xos&reHrHofi cBE3r' B aroMHbx Kpr{criilrnix; Han
Ilpauqnnrr o6pasonarru-a oHep{err4qecKrrx 3oH.

rceo uccnedoaaHuAi (mBua Np 2_2).
KOHTP OJt' ycilIEBAEMO c:f I4,

npor43BoAcrBa - eAr4HprvHbrft, cepuitnatfi, rrlacconlrfi. T
I]JIOCKOCTHOfi N,TOHTAIX; TEXHOIOIH,I IEI{ATFIOTO MOHTilI(A; CBETOBOAbI;
MeroAbr $oprr'roo6pa: oBaHvrA adralefi v yrpoqH.srorle-![rcroBofi o6pa6c^^ J -_y" rrulvqv _rnvrvDvn wup4\Jul
Jla3epHbrx AHoAoB. Texrolo[lrqHocn KoHcrpyKTopcKax peureHrfi
SKoHoMar{ecKHe, KaqecrBeHHqle v KoJII4qecrBeHHbIe IIoKa3aTeJIrI
noeS $uquerrroe a rpe6onauuft 1 KolrnnexcHrrfi rroKa3aueJrb re

Komporturle sonpocrr

3. KnacczSnxaruavt
a; AI4ana3oHbI Snerc'rpoMarHlrTHbx

rroJrr4Kpr4crannbr; Kpr,rcraJrnrru, Tunul u $usuvecxas flplrpo.qa
xapaKrepr4crr4rca uoHHoil, r(oBa4eHTHOfi Z 

^,rerarrrqecr:ofi 
csrgefi a

AzcrrepcuoHuofi, opaeHraquoHHpfi H zHAyKrIHoHHofi cocraer.srcruux

onTo3nercpoHHbx cpeAcTB.

B.^6.rpu:Harc Ji"1Tfr:HH;1,#ffi"J"ff,x
cpeAcTB. 3aAaHLre Ha [pc]eKTrlpo"u"r";
rpoeKrurpoBaHr.rJr; CAlIp.

9. @astuecKHe npr{Hrlrrrrbf aefi crnux omooneKTponHtx npu6opon.
3ne[crpoHoB c HcrrycKaHr4eu n ftomoureHlreM KBaHToB csgra. feuenarrr

; pacrBopbl r 1Hr: 3akoH
,Ir{ B rBepAbr} rrfi 6apiep
,re ypaBgeHr ,Htr (Duxa.

6. @opnaa op6zr sarerilHdx 3neKTpoHoB B aroMax: s, p, d, f, g _
KpncTarnl4qecxofi peurerKlr or coorHorlreHl4r paAlzycoB KarI4oHa H

3Hepru.s esaur40Aeftcrnux enerippoHa c {ApoM aroMa; cH}DKeHr4e ypo
llpzH4anrr o6pa:onaHz.r oHeprcTlrqecKr,D( 3oH; Qaszvec*a.a npr4poAa Bbrp(

xosaneHrHofi cB.rr3Lr B aronasrx] KprzcraJrJrix; HarrpaBJreHHocrb n )cr6 KoBaJr(luruoig cqrnrl. flo-remualt rla.rr

rroTeHUI.raJI)HOrO 6ap)repa B r(pprcTannpx.
HOTO OOCTO'HI,Ifl.7. OyHxqnouarlnoe rja-:uaueuue, 

"ipynryp*, nprtHaKr4 vf[r49, nororteru,rft )n oocraBl{bre qadru

) clr oEH r4tr ru4cn[a[JIIIHhI ]4 yTIEBHO_

^STEJIbHOTI PANOT.U CTYIIID HTOII

er'uit. Ilonyvgune [oJrynpoB()AHr4KgBblx
quarturrfr 6aplep B r(pvararr.re; .sBJlpHr4,

-fi saroHrr @uxa. P{cnpe4eleHue elexrpoirHofi
H l{acbrilIaeMCrcrb rcosaneHrrror; cpfl3pl

r!,I MeroAaM rlblrroJrlreF.Mr, Bz4tr
I]poueccbr - o6;enssrft u

BC'/ICTBa; OCr nClO lttC,r'are,f r tr stfr

H [poA4r,runeHHa.s

rrpo
Kas.,

cpeAcTB Iclpor+aKtr. <Do'ronur<qr z
HII.

HbIE VT praTepr4a[br.

FIbIC CTNABbI

nc MerpAy

TexHr{Ka; oAF

npoqeccoB rr3foroBJI€THHJI zsAerali no

)KoHHo-olrrlqecKuo ruHwu ce.flglr, Jlvq0sne
Texnororur z".otlo*nerrr-r JrHFree fi : 

" 
ru1p"u'-'l r - --.

Kar( csoiicrso uz17tllxfi onrooneKrpoHl4Klr;
HsrplKTr.rBHOrO co.pepilrer{cTBa cl{crpMbr
)Trd KoHcrpyr(u r4r,U Mffo r( 3t(creprHbl( oqeHbn.
ru (:nralren).

cno6o4Horo npo6era.



3nercpr4r{ecKafi, Qnsauecruft, rololoru.recrafi, lpor.paMMHbrfi. Cre
qaQpontrx MrzKpocxeM.

1 5' Buasr rexHoJrorrrrrecfnx [poqeccoB r{3foroB.rreHufl usne,u[i
Mecro; [por43BoAcrBesntrfi yv{crox; qex; TexHoJrofr4rrr]cK}re oneparlrr',
TexHoJror[qecKr4e npoqeccbr.

16. Texnnqecnoe HoprrrdpoBaHue._ ocHoBFroe r{ B(
Br.rAbr rrpor.r3BoAcrBa - e4ururvHlrfi, cepuiltstit lrlaccosrrfi .

77 . Burst ocHoBHr,rx 14 pcrroMorareJrbHbx rexH{)Jrofr4r{ecKr4x
Maprxp),rHbre, orepauuounrre, pcxzson. Mq4els )mpaB.[eHH, KaqecrBoM

18. Texuoror[qecKr'e ripoqeccrr Me)KcoeAvHenui - r<olrlrvraur
MOHTZDK; TEXHOJIO| PIJI NEVATHOTP MOHTOKA; CBCTOBOAbI; BOJIOKOHHO-OTITI4T

19. Jlyleatre MeroAr,r Sopuoo6pa: oBaHuflAeralefi H ynpor{H,rroqe
20. MarpooJrercpoHrrbrg TexHoJrorv[ B orrro,sreKTpoHuKe;

KoHcrpyKraBHo-Te)Gonorrzuec{otr HcrroJrHeHrra; cepvr4 Mr4KpocxeM;
cMelraHHar rexHoJroraz usrorp"neru-r. KoplycHue u 6ecropnycnsle
MOII u KMOII-nornna; vrznpopxeMbr Ha 6unoupHtx,rpamucropax _

oHHbtX rrpoqarao"' rrporoooaruu
TomouesollHbre, H ToJrcror.[eH

MaTnI4II ll2lenr{r.rY lTr^r^p
22. otecneqeHae rcaveclrea :rHii'ofHTrTffiff;;, 

"

rpynnoBr,re r.rHleryarrbHr,re re)cuolroi.uu.

ilaccuBHAfl I4 aKTABHafl SneMeHlrHat 6a:a; ucro.rul4Kl4 rI rlpveMHpr.KV L
13. Crpyrcrypa r,r KoHqTpynqris cBeror{3JrJ {aroruux 14 Jra3e

rereponepexo4orr,r. Jla-:epurre 4zo4rr c 4nofiHtnr rrereponepexoAoM;
14. Yponua rpoeKu4poqaHr4_s EHrefp€rJrbrrbx ycnpoficre _ no

3aMerrleH,_r{; saKoH Bo*rIMaHa o KoHrlempaqua 4e$ercroB Kpr,rcraJrn
xonaleHrHofr H MerzurJrlrqecxofi cs.ssefi n rpucrallax. flpapoau 4""r"1
uuu'ramJrnournx B3ar4MoAeIcrnz{ cvl BaH_Aep_Baalrca, Tzntr ue
HcnycKaHr{eM H rrofnoqeHueM KBaHToB cBera. feuepi:qrzx u pe
npo6era._Bu4rr o6pannroro u {eooparaMoro npo6or p_, .r.p&o4o";
npz npo6oe. fvreponepexo4rr, #x crpycrypa u ocHoBHbrre 3HepferaqecK

KoHcrpyrcopcKrzx peureuld KaK csoficreo ns1eluia orrro3JreKl
KOJITIqECTBEHHbIC IIOKA3ATEJIA KOHCTPYKTIIBHOTO COBEPIIIEHCTBA
KoNa'neKcurrfi loxagarer" texltorror".r"o"t" KoHcrpy*rlr4rr. orpa6orna
MeToA 3KC[epTHbX orIeHOK.

CaN4ocro.sreJrbHa.{ pa6o1a cryAeH.roB rrol"aqr.rnzHe <o
Ae.rrTerbHocTH:

z scroMolarerbHbrfr
cpeAcrBa onro3reKrpoHHoro [poLr3BoAcrBa. BvAtr us1enufi, o(
onro3JreKrpoHratu. {e$ercrrr xlncra;rlpFrecKr4x peueroK no @pe

Ijbre flpoqeocbr; c.foFroBr]bre z Hec,cFroBHbre
rrpr4MeHer{r4.rr H rrper4MyrrlecTBa cpeAorB
u no lflorrKa; paclB(,pu, 

"n",qp"in 
, ,

10, BtrnprlrnreJrbr{bre dnoficrsa cryueHqarbx r,r r[raBHbx p_n nl
nepexo4a. Bz4rr o6parurroro u Heo6parr,rMoro npo6or p_r, ,r.paro4orpu npo6oe. (Dzsz.{ecras 

FpapoAa cocraBJlfforqr,x 
- 
o6parHoro

TepMorcHep a\uLr H yTeqKa,
11. fereponepexo4u] rx crpyrflypa M ocHoBHlrer vrvHvrrvpw^uADrl r4,\ grpyl(typa M OCHOBHbI

[epeKrror{arerbHbrx npol(eccQr n rereponepexo4ax. rEzsrvecxa.u
nepexoAa B 3arrvparcqeM r,r [poBoAsrleM HalpaBJneHrzo; pua"a,
EMKOCTII.

12. BwnompHafl M y4r4roJr{pHa{ ereNleHrHa.s 6a3a

)xolloB; 3 HepfcrrHqeclas Alraf pa M MA pe3Kof o p- rr
BoJrbr-aMrrepHaf, xanar,repr4crzKa p_r lepoxoAa

p-n repelloAa .j ronJnoBoro .f( Ka, 1.oKos

:tTLIqecXZe Arzarp'61,464s0; 6r,lul;tO4efigrnne
$opnrzpooa.Hra.s e.lreKTprz qecxoit r:,wxocrh p_n

plepuofr oMK,ccrlli Berr4rnvrHa anqp fysr.rofraorT

OplaHIBaIIIzu lr uero4au, BbmoJrHeH zr; pa6bqee
(lpexoAbr, o6opyaoedrraq Lr ocHacrKu. T"nd"or"

rpoHHoro rrporz3Bol{cr?a. TexHo.rorzvudcrr
wnr4; gl(oFlc)Mr.rqe0Kue, Kaqecrn,eHFrbre LI

:i:l_T:r no:gSuqpenron n rprer6onarJafi.
KOI{CTpyKr{zu v/F,4eninst,HA TeXHOJT0|r4rIHO(}Tb;

TTCCTAIII,IH.

upoAyrflIar4 rrpeArrpr{rrr.rf. MnrcppslexrpoHHbre rexr{oJror.Hrz _

TEXHOJIOIIiI4 H3I'OTOBJICHIUI. TOrrrCOMErrOqHbIE II TOJICTOII.iIEHOqHbIE |PYIINO
OoH4 or_leHoqHbrx cp{4crn Ans npoBeAeHr,r, arrecrarrr.ra

o6yvaro uluxcr rro Alrcq'nn,He o Q op rr,r,rxerc.s orAerb Hr, r M Ao KV Me HTo M .

yMeHlueHae rcorlrponi.rpy"ro,* pa3MepoB

FtTt)oJtt

uri*u"l' e ce:6rr cne!/rourne BhAbl

lKax perxeron, XpLnai<repucrr4Ka aoHnefi,
)Irrroft, c,pueuraqz,bsHoli a au4yxquoHHpfi
L BrryTpr43orrHbx rJ,ellqxq4on s:rerrrpoHo$ cL BrryTpr43orrHbx rJ,ellqxq4on s:rerrrpoHo$ c
rrfl HocnTeJr<>fi safl4y3;,qJrrzHa cnc,6oAudro

:::,y::Lil"^ )11111"p'tclzl€ 
p-r lepexd4a



yIIEBHO-METoAr4rrE cK oE
7. 1. Kulrroo6edleqesuocrb

14I,IH@OPMAII4O E OBECIIEI{ AACUI4rrJrr4Hbr

OcH,llsHas Jrr{reparypa

7,2. Ilepuo4t qecKrre rr3AaHuq
L lpoexrupoBaHr4e H rexHoJrorr{r gneKrpoHHbrK cpeAcrB, ISSN
2. [unavuxa crroxr{brx {ucrelr - XXI 

""*. 
tsStq tigg_lqql.

3 . Pa4zorexHaqecKpre H FeJreKoMMyHrrKarluoHHtsre cucrelru. I 11)1 a <,7 A.L'L-LJ IA.
7.3. llHrepner-pecypdrr

1. AltiumDesigner, Soliflworks, MultiSim - KoMrrrreKcHar c
3JreKTpoHHbrx cpeAcTB;

HHp|o rpoeKrfipoBa4rzt

2. ROMIIAC-3D ceMeficreo c CI BO3IVIO)KHOCT'

AapraM cepnkl rn CrI4!1,

[,x peatmsa\uu 4aunofi Ar{crrr4nJruHrr }iMororc-s c[err4zrnb
JIeKTIHOHHOTO rr'rfra, za.fl.xruit qpaxrzuecx oro / ta60parc pHoro rHna, lp
TeKyqero KoHTpon.s u lponaexlroquofi arrecrarl'rz, a raKxe rroMexreH

llpaxruuecxuelnalopr\opHbre 3aHrrrkl{ rpoBoA.{rc,r B JI

3) MS PowerPoint;
4) MS Visual Studio.

1

KHI4fOOE E':IEHHOC'Tb_!'_
f arlrvue s ereKri,oHlrot

6n6.nnorexe [].rfV

- 

__-

htlp: znan iurr.ror/t'r.lotpl
opkinfo:4 J 6,1,51

p?b

ttttp ifi^{t, iirUo"tst ;p ru/3

http:/, .,iprbooksihop .rul 1 3 87 2

71-9809.

IMT4

Hauraenos aHrze Jrrrreparypbr :lypbr : aBTop, HiBBaHrIe, BVLE U3I;,aHLrfl ,
a3.uaTen6cTBO

Kollrqecrno

lr:,4aHu[ rr

6ud.ruuorexe

EilfV a

ofoc Bo

1. Opolon, B.A. Snexrponnat fexHr.rxaL yue6HuK: B 2 .r, 

-fSnexrponnrrfi pecypc] / B. A. tfpor,o". 
- V. l: Olexrpcrunue

npra6opn u ycrpoficroa. 
- M.: |zVq X4f, 2015. _ 532:. c.

ISBN 978-5-89035-835_6.
^r'-__---=i---_----z. rvtarepnutoBeAeHxe u rexHoJrort4r 3JleKTpoHt4xu: yue6uoe
noco6rze [3nexrponurrfi pecypc] /8.U. Kanycrr.rn, A, C. Crzron.
- M. Hhi_l I4HOPA-M, 2014. _ 427 c.
3. Merauarepvirnbr rr crpyKrypHp opraurzsona"*re 

"p"A"i 
A""

o[TogneKTpouuxu, CBy-rexHrrKI{ ra sanodorouuru
f3nexrpounrrfi pecypc] I A. IO .JA'n1"."u t, ap.l. _
Hosocu6upcx: Cra6 PAH.2013.

TIOIHI,ITEIbHA-q II ,{aau4on, B. H, (Dusnqecx
yue6Hoe loco6ue [Slexrpounrr
Torrrcx: Torr,rcxufi focy

u.rr n paAr{o3JreKTDOHr4

OCHOBbI ONTO3JIEKTPOHIIKI4:

pecypcl / B. H. AasuAon. -nrtI yHI4Bepcr4Ter olrcreM
2010. 

- 139 c.
2 . C onp errle unrre np o 6nerurbr o rrroTe xHr{xn : y.rej Hot-'-
[3nexrponrnrft pecypc] / IO, C. Iiyn"nu, Vt. H. f6r.nuenro., E.
M. l'lsauosa u Ap.- M.: Mocxopcxuil rocy4apcrneHsrrfi
rexHzqecxuff yursepcr4rer u\4eupr H, 3. BayuaHa, 2010. __ 96 c.
3. I-{yxaHon, B. H. BoloxoHHo-onrlrqecua" r.*n"na
[3rerrpouulrft pecypc] / B. H. I{yxanon, M. -[. .flnolnes. _ M.:
I,Iu$pa-I4HNeHepr4rr. -2011. - 640 c.

4. Onrnqecrue Mr4xpop

[3nexrpournrft pecypc]
@I43MATJU,IT,201t. _ 416 c.

http ://yrwrv. sfudentlibrary.
IqI]l{!)7 8s8903 jt 8 3 5 6,htr4t



Pa6ovyro rporpaMMy

Peqeusenr
(npe4cranurelr pa6oro4a

llporparvrua paccMorpeHa
llpororcon JS .,/ or
3ane4yrou1vfi xaOeapofi

Pa6o,aafl. rrporpaMMa
HanpaBneHus 12.04.
llporonon Jlb or
Ilpe4ce4arrnu nor"r."t

,4anHlos H.H.
(OUO,lo.(nrzcr)

pa6orur,

oI peHa Ha 3aceAaHr{r{ xase4pu
foAa

(drI4O, no4u

orpeHa vr oAo6lpeHa Ha

foAa

(oao,

OZO, no,4nacr)

nprnouo*lo 
1

-AP{rcensH 

C.M.

Hkl yve6rro-uet",oF"..noft ,,or"{.""
:

$ParenrH C.M.



Pa6oqas nporpaMMa

flporoxon 3aceraHtrfl.
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