
PAGOMA51 HPOFPAMMA jIHCHHHJIHHbl
HPOEKTHPOBAHHE 3JIEKTPOHHhIX CPEACTB B HAHOXIEKTPOHHKE

(11:111NICI101381111C MICIIIII1:1111161)

HallpaB5leHHe HOAFOTOBKH: 28.03.01 «HaHoTexHomornm H mHKpoutcremHasr TemillKa»

ilpoqn4J1b/riporpamma II o.LUoIOBKH:

YpoBeHb Bbiculero o6pa3oBaiill5T: 6aKarkilipHaT

(Dopma o6rianig: 	

Cemecy
TpyAoemKOCTb
3aq . eil,/ qac.

JleKUMN,

qac.

IlpaKTI4 q .
3allATH A,

qac.

J1a6opalr.
pa6oTbi,

qac.

CPC,
 qac.

CID 0 p M a
npomewyroqiioro

KOHTp0J15

(3K3./3ameT)

7 6 / 216 36 18 36 90
73K3ameH 36 qac,

KP

14Toro 6 / 216 36 18 36 90
3K3ameti 36 qac,

KP

113max4mnp 2015--



11EJI14 OCBOEH1451 j(14C111411J114HbI
ljeJISIMH OCBOeHH5I LU4CUHflJ1HHM a1p0eKTHp0BaHHe 35IeKTp0HHbIX CpesEICTB B

HaH03JIeKTp0HHKe>> 5IBJI5110TC51 npHo6peTeHHe cTyaeHTamll TeopeTH IlecKux H npaKTHLIecimx
3HaHHA H HaBbIKOB KOHCTpyKTOpCKO-TeXHaTIOFH IleCKoro npoeKTHpoBaHHA 3J1el(Tp0HHbIX

cpeacTB (3C) pall-armor° ypoBHA CJI0)KHOCTH, Heo6xoA,HMbIX npH 03HaKOMJIeHHH C

(j)H311 ,-IeCKHMH TIpHH11141IaMH aefiCTBH51 3JIeKTp0HHbIX npH6opoB H HaH03JIeKTp0HHbIX yeTpoticTB
(HDY), npH paccmoTpeHHH Kaaccoo6pa3yfouleil 11pH6opHoil eTpyKTypm H ypomeg
KOHCTpyKTHBHOrl HepapxHH H3,Ekes1H1i H 3JIeMeHTHOCI 6a3bI, KOHCTpyKLUIH H TexH0.1101-HH
I431-0TOBJleHH51 3JIeKTp0HHbIX 6JIOKOB H y35I0B, npH CO3,LIaHHH cospemeHHbix cpeAcTB yripaarieHm
TeXHHIleCKHMH H TeXHOJI0FH IleCKHMH KomnnexcamH, cucTemamH H TeXH0JI0FH5IMH.

1. MECTO )11/1C111411J114Hb1 B CTPYIKTYPE 011011 BO
AHCIAHTIJIHHa «IlpoeKTHpoBaHHe 3JIeKTp0HHbIX CpeACTB B HaH03I1eKTp0HHKe)) OTHOCHTCSI l<

AHCIIHIIJIHHaM HO BbI6Opy cry,Lkewra B BapHaTHBHoil ,laCTH 6JI0Ka B1 011011 H 5IBJI5leTC51 0,EIHO1

H3 AHCIAHIIJIHH, (1)opmHpywumx npo(keccHoHambHble 3HaF11431 H HaBbIKH, Heo6xosE04mbie
6aKanaripam no HanpaarieHmo IIOATOTOBKH 28.03.01 <<HaHOTeXHOJI0FHH H mHKpocHcTemHam
TexHHKa».

143y4eHHe AHCLWIIJIHHbI ((flpoewmpoBaHHe 3J-IeKTp0HHbIX Cpe)CTB B HaHop.newrpoHHKe»
OCHOBaHO Ha 3HaHH5IX, npHo6peTeHHbix o6riaiontHmHcm ripe OCBOeHHH npexnecTByloullix

y4e6Horo nmaHa:
(1)H3Hxa; MeTpomormi, cTaHaapTH3auHm, cepTm1n4Kanum H TexHHmecKHe H3mepeHHm;

14140pMaILIHOHHbIe TeXHOJI0I-1114; 14H>KeHepHa51 H KomnmoTepHam rpacimxa; (1)H3HtleCKHe OCHOBbI

mHxpo- H HaHOCHCTeMHOI1 TeXHHK14; 01,1314Ka TB4,a01 .0 Tem; anexTpoTexHHKa; BBe sttemle B

HaHoTexHomorkno; MHxpoxieKTpomexamriecKHe cucTembr, (1: 0 143HKo-xlimni-lecKHe OCHOBbI

npoileccoB mHxpo- H HaHoTexHonorm4; 11pHxstaLtHast mexaHHKa; OCHOBbI nporpammHp0BaHHA;
KOMIIMOTepIwe conpoBoKaeHHe Harlin:4x HCCJIe,a0BaHHil, OpraHH3aLUISI I1p0H3BOACTBa;

YIIpaBJIeHHe npoexTamw, KBaHTOBa51 H onTiftiecKam 3JIeKTp0HHKa; MHKpoormixa H (POTOHHKa;

Komiewisi coepemeHHoro eCTeCTBO3HaH1451; KOMIIMOTep1I0e moAcrimpoBaHHe; OCHOBbI

HaHo6e3onacHocTH; BnomimeeKHe mHxpo- H HaHOCHCTeMbI; a TaioKe 3HaHH5IX, HOJIy i-leHHbIX npH
Hp0X0KLIeHHH Hp0H3BOACTBeHHOCI npaKTHKH.

OCHOBHbIe IIOJIWKeHH51 JHCUHHJ1HHb1 dlpoeKTHpoBaHHe 3JIeKTp0HHbIX cpeAcTB B

HaH03.TIeKTp0HHKe)) HCIIOJIb3y1OTC51 npH H3y4eHHH crie,Ltyromx
AXIHTFIBHbIe TeXHOJI0FHH; 14HTerpHp0BaHHbIe TexHariorHH H OIITHKa JI0KaJIH30BaHHbIX

cTpywryp; a Taxwe npH npoxowAeHHH npeaummomHort npaKTHKH H BbIHOJIHCHHH Harmo-
HccneAoBaTembcKoll H BbinyeKHoll KBaJ111(1)HKaLtHOHHOrl pa6oTbi.

2. K0MIIETEM11/114 OBY LIAIOLLIEF0051, (1)0PM14PYEMbIE B PE3YJIbTATE
OCBOEHH51 j14011411J114Hbl

B npouecce OCBOeHH51 AHC111411J114HbI <(11poeianporiaHme 3JIeKTp0HHbIX Cpe,LICTB B

HaHoarieKrpoHHKe» y o6rialowerocsi (PopmHpytoTcsi npo(PeccHoHanbHme KOMIleTeHUHH:

011K-7, CHOCO6HOCTb rIHTbIBaTb coBpemeHHme TeHAeHHHH pa3B14THA 3J1eKTp0H14104,

H3mepwrembHoh H BbIIIHCJIHTeJIbH0fi TeXHHKH, Hffil)opmaunomma TeXHOJI0FHil B cBoeti
npo(keccHoHaribuoil slesiTenbHOCTH;

OFIK-9, CII0C06110CTb HCII0J1b30BaTb HaBbIKH pa6oTbi C KomnmoTepom, anazeTb meTo,aamH
HH(popmaimomiba TeXHOTIOFHA, CO6JII0,LIaTb OCHOBHme Tpe6oBaH1451 HH(1)opmaIIHOHHO1

6e30IIaCHOCTH.

B pe3ymbTaTe OCBOeHH51 J HCUHflJ1HHbI oflpoeKTHposamie alIelapOHHbIX cpeacTB B
HatioaneKTpomuce» o6yma1oLHHCICSI ,a0JI>KeH AemoHcTpmpoBaTb CJIe,EtylowHe pe3yr1bTaTbI
o6pa3oBaHHA:

1) 3HaTb:
- cTpyKTypy, (PyFIKIWOHaJIbHbIe 6JIOKH H cocTaBHbie tiacTH 35IeKTp0HHbIX cpeacTB (0111K-7);
- coripemeHHylo 3.1-lemeHTHyto 6a3y 3JIeKTp0HHbIX (Tex:1-B H HaH03JIeKTp0HHbIX yca-poilcm

(OHK-7);



- 3Tanbi >K113HeHHOF0 umcia 3.11eKTp0HHbIX cpeAcTB 11 HaH03.11eKTp0HHbIX yeTporicTH (011K-7);
- ypomm KOFICTpyKTI4BHOCI HepapXHH 3J1eKTp0HHIAX cpeAcTB (011K-7);
- me-mm:4 H cpe)c-ma nporpammHoro o6ecnegeHH51, Hcnomb3yembie llpH HpoexTHpoBaHHH

3.11eKTp0HHbIX cpeAcTB H HaH03J1eKTp0HHbIX yeTpofic em (011K-9);
- Tpe6oBaH15I HmPopmaumonHoil 6e3onacHocTH npH npoexTHpoBaHHH 3J1eKTp0HHbIX cpeAcTa

H HaH03J1eKTp0HHbIX ycTpacTB (011K-9).
2) YmeTb:
—aHaJI 14314p0BaTb cTpyx-rypuble H (1)yHKIIHOHal1bHbIe cxembi 3J1eKTp0HHbIX CpeACTB (011K-7);
— HCII0J1b30BaTb HopmaTHBHo-TexHwiecxylo Aoxymewraumo B 11p0eKTHOCI AeSITenbHOCTH

(01-11(-7);
- aHaJw3HpoBaTb KoHc-cpyxTopcxylo Aoxymewraumo H oripeAelisurb (1)H3Hileciate 1-1p14HUHIIM

41efiCTB1151 3.11eKTp0HHbIX Cpe,EICTB H HaH0311eKTp0HHIAX yeTpOrICTB (011K-7);
- HCII0J1b30BaTb 11H4)opmau1ombie TeXH0.1101-14 14 13 HpoexTHoil ,LIeSITeJIbHOCTH (0F1K-9);
— KJIaCCH4)HIAHp0BaTb BHeLIIHHe Bo3Aeile rmylou.we (1)ax-ropm, BJ1H511011114e Ha KOHCTpyKI11410

3.11eKTp01111bIX CpeACTB H HaH0311eKTp0HI1b1X yeTpOrICTB (On K-7).
3) 13.ria,ae-rb:
— coapemeHHbIMI4 (Tex-maw' H yubopmailHoHno-Hporpammuoro o6ecne4eHHA HpolleccoB

HpoeKTHposaHHA 3J1eKTp0HHbIX CpeACTB H HaH03J1eKTp0HHbIX yeTpoticm (011K-9);
—cnoco6amll 3a11AHTbI 3J1eKTp0HHbIX CpeACTB H HaH0351eKTpOHHbIX yeTpOrleTB OT BSI 1451HH51

BHeLLIMIX B03,1teRCTByKIIIIHX (1)ax-ropos (011K-7).

3. CTPYKTYPA 11 COJEP)KAHHE ,E114C111,411J11411b1 (MOJYJI51)

06=5" TpyiwemxocTb  HCUHHJ1HHbI cocTaansieT 6 3a1-IeTHbIX eAl4H1411, 216 gacob.
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Bcero - 36 - 18 36 - 90 KP 40/44 3K3ameH 36 tin

4. OBPA3OBATEJIbHblE TEXH0J1011414
IlpH npoBeJteHHH JIeKLIHOHHIAX 3afISITHII npHmeunieTcm Tpa,LIIIIIHOHHMA

3aKTI104a1OALIFICIC51 B nocne,aoBaTenbHom H3ymeHHH pa3,EkenoB ,LIFICIAHRTIFIHM H B H3JI0)KeHHH JIeKTOpOM

coilepwaHHA yme6Horo maTepHana Texpueri neKuHH,iHHam c onpeAeneHHA Tembr neKLIHH

nnaHa JICKIIHOHHOF0 3aH1TH5I, a TaK>Ke C (1)opmy.rmpoBKH uenn neKusH H nepeqHm
paccmaTpHBaemmx BOIIPOCOB (3a,aati).

3aHSITH51 npaimpiecKoil HaIlPaBJICHHOCTH HPOBOXITCH B HHTePaKTHBHOil (kopme C Henbto
pa3BHTH5I y cTy4teHToB npo(DeccHoHambHmx KomneTemunl 011K-7 H 011K-9. B xoile JIeKLIHOHHO-

cemmHapcntx, JIa60PaTOpHbIX H npaKTHi-iecKHx 3aHATHCI y cTy)TeHToB (PopmuppoTcm H

3aKperIJI5110TCSI CHOCO6HOCTH K 06beKTHBHO-KPHTIV-IeCKOMy TBormecKomy cyKrtemno Bonpocam
H3y4aem0n AHCIAHILTIFIHM 3a ciie-r KparKoro nepHoimmecKoro onpoca neKTopom rianatxcsi no



1,1141151113E X14)1331114INVdLI °1]OX 1 XKI4HUVOOVE X191-1H01411)133

13H ICOXHIIIVIIX X14.1Xd1/ 9017VIINOtt 14 f101Ud0(j)0d 1414HOMMX090 i ioin01rX13 01413UhA

•KI4H1390113113014

0.10H1431411011F19 UOIVIALCXEOd 111411I1E H HHIIMOOBE INOHHOHID103 13H wovutrmov wicarnruXtrllamilill
o 7XLO	 1411011LIX1319g .uriturmov H 141411V1140E0dLI `VIVd01)0(11 V)190I0Jr0II tIc1109Vd

,NOW11101K01001AIV3 H NON331-1HINUdlI N, 141411rVE XIcIFI cHIVXITHEIHIYHH I1OIHOMCI3 OHHOHITOL119 g
'14HFI3E101101100H XI cInd0I13d09V1f EIOIVIcIICXE0d 'UNITIVE ti1010h10

XIg H c1IfV/WHEIHVHH 1)1110I011101I H I0913d XF114d0I1d091311. INOIHOMCIO 01414314110LIFIU •

:XHITIONSICEIV1003 XHITIOIXVOLCO 0)1140110 13H 1� 01013ElIcIIIOH0O H 13d1001A100

HHOINOdEl oi INFIHHPIC3110d1.1313d IS31311111111 1101f10111'13 H1'301AIO13U01.10X (itrodillom tintriSmai

u[oillaVALD ruouvd HowiraigoiDo1vv3
r,11111111141133.90 a0)1D3h14V0131A1-0HHJhA H HHHICHHH:JHV
ISHH30E130 hIVJOIH 011 HHflVI33I1V HOHhOIANCIIAIOdll

`HIDOTAITV831DA IfirOdIHOM 0J341/0131 irtY ViLLDV3(13 31qHhOH31-10

.01A1d0q) N0H11141N13Cia1IIH u IS:UW[0E10(1H HHIKIIVE XI cIHCi011411(X13 %017 00HOIN OH

• INgc MU 110dOIHHOIN 14 111,0170C10 XFIHHOMINOOd1I IAIOSI3TE0d3011 II0NHIC0d0011149 XIcIIIHOHIII3d13H01\1011

H 1414H1Th13E X1c11301301 `HHIT31H3E0d11 ISHH0)103d9010 0)101131 13 `1301HOVX10 UHIIVHE 1111•0d1HON

H 141001A101390113X N0111XMOI 13J11Hd01HHOIN BTf111414,101f0HX0I-VHVOIAIRIALIAIN H 0PIH11OHIT13NHHX1AIINON

-0141401411VIAld4HH IS01011SHPI4IHdll	 X14)130hHINVdLI-OHHOHI-1)1311 HHH011090dll Hdll

'HIIII13VId0(1)HH

IIONHIM0I314	 XIclIAI0XEclIfOLIOH	 13)13H110	 0,1(»I00h11(1)13d10141f9H9	 ISHHaffaunoo	 `ISHII01-101IIN13E

H 13011'0E1FM ISHI-10)1(01fEH 'MIME XIcHAIO13III0d 14)190HVIOOLI ` ICHH13E10t131l3OH H11011 H `VINO(1.90

'H13131190 ISH1101101/0d110 ` 14H1113)1H119X11 N01013h NOPILIVIHOhlildOLIONC H NON3011141N13d11 `NON'30I-INIOd001

ISHHO)WITEH `90110 X1(1110h0111)1 udogicm H KI4H13)1<d01/00Id/CIN/Cd10 ` 14c1I13I0 H14111110HHU H ISHITVEIEBH

14HHOIM13I003 H H)HFIEIVH H ICHHUHE 101V10d9OHdll K031411 -1VhX 1N0IC Ndll • IAIKHH13IIE.14 INVIHHOdINOIIC

N HINIcHNOIS11}1W1.170d11 ` 141AIKHHU11090d1 0 14149131091,000 INOHISOLI H WIIVIO N. OHIv(BH 01:11411 11 E101E1c111/CE0d

X1c1IXH,114I00V IS141401.311d0(1)0 131fHEIUdI1 I0IVEIH131130 11HO1LO 13113d0(1)0d HM9010,111011 0110X g
• 14130IAIO13EIOLIOX KII0d11I0N-JHHI110d 0,131TIXN01 H1J131HO17CIO

KH11011)K0X0d11 OJOH1110110X N149011'3X X1 c11A114170X900H EN mu-Ivo uoionms 0Th ton-lama° (4100HUHINE
OIX)100hd0/11 XHITIOIXEHdOINVdVX ` 9000d1_1011 1,10H1T13dI314,10d 3 11I41413173013E	 X1c1H110HII>100

01A1d0(1) H unixmc anllatragodu laXcHnealo quair.autiollociti • HOOOdII0f1 XVIHH0141113H0INVENC IN0H110d0ll

H IcIlOged 110/103dX>1 HIA11114H13II3E tIAIXNHINVd11 0,10HdOI13d0913II IN0HHENCd21100 111f0d1HON-JHHILI3d

waniXmai mmooduou tIfCHdaLCIAI OJOHHOH11N011 N0NHIVIA101 `goinarliao Fun913d UOH€1110.1.1�01001A1130

14IAIKHHOITH13d1113H 0 141411I0I0E1I003 INOHLIOLI H IS0INVOX13H K0X1411WhiC 11111101119000 XI c1HhA13H HMI

• XIMHd01131,11 XINOH140)KOIfEll 011 ISHH0h011DI13E WOHEIHIMPIIICOM

IS0141AIHITI13h/C 14VI00ll 0)1109Ed1119 Hdll H H1411131H0E0d11 N31411Vd1OHOIAI311 3 mtutrmov OJOHIAH

01Ald0(1)H 13I13C10(t)0d XIA101 O1AF1H131113 1311 $301H311X10 EH 01011)K13)1 HH01119003 HHH139H111X11313E

Hdll 0)101E113 `1101HPINX)IOr1 XHNO0hHHX31-0HEIHIVINdOH HINKHHP/1090dI 3 HM91010E11000 INOHICOLI H pc
Butreilodllimaodll Elovo.Low XH)130I-1141HI113HV-OH13I13Vd XH11101VJ13II0110110H00 01414011XE14 113114V090dll

1.111Xd.111011 XHh0913d XH)I0011H011X10 09131003 H X1 �14IISH13E XIcald0I13d0913lf H XH)13011H1)113d11 VH

Ic100d110II OIclIA10U,I1311011riadll

3H 11013E1I0 H	 0,10HI3X 1�14H3118131000 14)11 c1EIVH 101V10d9OHdll Ii001411113h/C moged
uouoodXm uoiriquAad aintrirc axuaLcuvou Hdiu • nmomnec IJOH(11101HHO11011 HIOVh 1,1011010)101

ISHHONCOLCEH >MEN 14Ig HHOIA1 c101411 1,011311H13E130 ` 901f13NdOI13AI xllmoahmpnth-oniahord H HNOHLIVE

IJOH(1110114H3110ll ISH1401f1A1d0(1)0 VIMEIVCILI H 1910913d 01's 01 011 IcI1H3IAIX)1017' 314)133hHHX01-0HEEHI13IAId0H

` IiI4H1311VE 0,10)1301114HX0I Xd1C1NXd10 10113h/CE14 I €11HO1CIO IcI10913d NOU00dXN HHH0H1101111111 14dU

.ruoged
umiquonsoioomo aniquaad H 3IcIHHOhX1101.1 `ICHHVHE 31c1HH01113900 1311 cl3K13dH110 `1:114H0hOILDI13E0IAIX

14)110913dP111 H10011)KOINEOEI 1101AINITI13hX ISHHOLCEI13100110d11 10110 13 H XIMHd0111IN XF0H90hJc XIAIONIX)101

011 HH00XN01111 N	 ISHH011')I0C9011 10h0 13 ` N, I4IISH13E X14111XVIV0d11 XIIVHd01131A1 1IA,10H93hX



4. BbIHOJIHeHHe CTyAeHTOM HH,LIHBH,EIyaTIbHOF0 3a,aaHn51 ITO KypCOBOrl pa6oTe; noAroTomm
HOSICHHTeMbH0ii 3aIIHCKH no Teme KypcoBoro HccneaoBaHHA; noAroToma AoKria,z'a H 3anirrra
pe3yJIbTaTOB KypcoBoro HCCJIe,LIOBaH1/151.

TeMbl npaicTllgecKlix 3aHSITHEI 11 pe(hepaToB
1) POJIb H 3a,EIWIH KoHcTpyx-ropa ripm npoeKTHpoBaHHH mmeeK, Cy66JIOKOB, 6.TI0K0B,

CTOeK H Luxa(})oB ynpaBneHHR.
2) 1)yFIKLI4OHaTIbH0-y3JI0B0i4", Kacxa,rnio-y3noBoll, CXeMHO-y1TIOBOCI H moHocxemHblii

meToabi ripoexTupoBaHHA DC.
3) Knaccmjnixannst DC HO yCJIOBHAM 3KcnriyaTallnn. CTOAKOCTb DC K BO3)IerICTBH10

WeCTKHX 3.TIeKTp0Mal'HHTHbIX

4) KOMHOHOBKa DC.	 (1)axTopm,	 oripe;lensnowHe	 KOMFIOHOBKy;	 KpHTepHH
OTITHManHOCTH KOMII0HOBKH.

5) Cxembi 3neKispngecKasi npHHw1HHanbHasI, (1)yHKIAH0HaTIbHaSI H cTpyKTypHasi DC.
6) 06mHe TexHll gecKne Tpe6oBaHH5' K KOHCTpylaIHH DC CileUHaJIbH0F0 Ha3HageHnsi.
7) llegaTHbIe H HHTFJThHb1 nJiaTbI. Pa3HOBHAHOCTH II.TIaT HO TeXH0JI0FH14

H3FOTOBJICHH5I, KOHCTpyKIII4H H Ha3HageHmo.
8) OcHomme Tpe6oBaHH5I K negaTHomy mowrawy, TpaccHpoBxe H pactiely 3JIeMeHT0B

negaTHoro mowra>Ka.
9) OCO6eHHOCTH 0+0pM.T1eHH51 tievrexca netiaTHoii IIJIaTbI.

10) OCHOBHbIe Tpe6oBaHnm K yeTaHome KOMHOIIeHTOB H ITIeMeHTOB (PyIIKIIHOHaJlbHOil

3fleKTp0HHICH Ha netiaTHBix nnarax. OCO6eHHOCTH 0(1)0pMJIeHH51 c60p0 1-mbix iiepTewen smeeK Ha
netiarrHbIX nmaTax.

11) B.TIOKH H 5P4ei/11(H MHKp03.TICKTp0HH0rl annapaTypEd. Pa3HOBH,EIHOCTH KOHCTpyKLIHrl H

OCO6eHHOCTH KoHc-rpynpoBaHnst.
12) CHCTeMbI OXIIMICEIeHH51 DC. Oco6eHH0cTH npoeKTHpoBaHnm DC C eCTeCTBeHHOil H

npimyilwrenbHoti BeHTHJISH U4H. TennoBbie Tpy6KH.
13) flpoexTHpoBaHne BH6p0np0tnibIX SI lleeK DC. MeT0AbI yBeJ1144eH1451 )KeCTKOCTH

KOHCTpyKLIHH H CHH)KeHH51 aMIIJIHTyAbl Ko51e6aHmil npn BrI6paullsix H y,rtapax.
14) BH6p0H30.115HAH1 (amopTH3aunsi) DC. OCHOBlibIe xapaicrepncTmcn BH6p0H3OJISITOpOB

H npi4HuHnbi HX TIetiCTBHA.

15) DxpaHnpoBaHme 3.nexTpuilecKor0 H	 marHHTHoro noiieit	 KOHCTpyKIJIHH

3JIeKTpHgeCKHX H MaFHHTHbIX 3KpaHOB.

16) BH,LIbI nomex H napa3HTHbix cBsi3efi B Ilp0BOAHHKax, Hexa)KeHne CHFHaJI0B,

Tpe6oBaHHA K JIHHH5IM CB51314.

17) 14H,UKTFIBHbIe H KoHAytcruBHme napa3nTHme CB5I314 351eMeHT0B negaTHoro mowra)Ka.
18) 06IIIHe MeT0AbI Bnaro3anu1rbi. Fepmennamisl DC.
flepegellb TCM aa6opaToptibix 3aHsrruil
Cry):tewrbi BbITIOJIHSHOT na6opaTopHbie 3a,EIaHH5I. KOHKpeTHbIti nepegeHb na6opaTopHbix

pa6oT arm xaxmoro cery,aeHTa onpeAenmeT npenoAaBaTenb c y geTom Tem'," 3aaaHH51 pe4)epaTa H

HanpaaneHHA CaM0CTOSITe.TIbH0ft pa6oThi.

Pa6oTa N9.1. 06ecnegeHn5i TeHJIOBbIX pe>KumoB DC.
Pa6oTa N92. 06ecnetieHnsi mexaHn geeKoti npotmoc-rn DC.
Pa6oTa N93. 06eCHe i-IeHH5I 3nexTpHiiecKori IIpO LIHOCTH H 3neKTpomari-MTHOCI

COBMeCTHMOCTH DC.
Pa6oTa N24. 06ecnegeHHA HaaexcHocTH DC.
Pa6oTa .M?5. 06ecne geHrm BnarocTorixocTH DC.

PaITIMF-K0H1p0ab N21
flpoBoaniscsi B IIHCbMeHHOA (kopme.
CHHCOK 3a,aaH WA:
1. CoyHKLIHOHaTIbH0-y3JI0B014 (mo)ynbHbiti") meTo4 KoHcTpyllpoBaHHA DC.
2. 3a,rlatm xoncTpyKropa npH npoexTnpoBaHHH spieex, 61I0K0B, npH6opoB H yeTpoticTB DC.
3. KJIaCCI4HKaLI1451 DC 110 yCJI0B145IM 3KcnnyaTauHH.



4. KomnoHoBKa DC, onpeaensnowne (1)aKTopm.
5. MeTO,LIM KOMHOHOBK14 H KpuTepHH OFITHMaTIbHOCTH.

6. Cxembi aneKTpHgecKne 11p11111.1,141114anblibIe, 4yEIKIA4OHaJ1bHbIe H cTpyKTypHbie.
Pet1TTIHr-KOHTp0.T11) Ar22

Flp0BOA1TC51 B IlliCbMeHHOrl (1)0pMe.

CnHcoK
1. OCHOBHMe xapaKTepncTHKH KOHCTpyKTHBHbIX H 3KCIIJIyaTaLI1401-11-1b1X Tpe6osamdi K DC.
2. FlegaTHme 11.11aTbI. Pa3H0B14,11,110CTH IIJIaT no TexHanorHH 113rOTOBJ1eHMI, KOHCTpyKIIHH H

Ha3natieHmo.
3. OCHOBHbIe Tpe6oBaHHA K 3.nemeHTam netiaTHoro moffra)Ka H TpaccHpoBKe.
4. ilpamina ocbopmneHHA gepTewa negaTHoti nnaTbi.
5. OCO6CHHOCTH yeTaHOBKI4 3neKTpopaano3MemewroB (3P3) H ycipoticTB (1))/I4KLI110HaJIbH014"

3neKTpoHnKH (Y(I)3) Ha negaTHEde nnaTm.
6. flpasana 4opmnemix c6opo gHb1x gepTeweti H3,ae.11Hil Ha nemaTHmx nmaTax.
7. Cy66.noKH, 6.110KH H spielIKH coBpemeHHoii MHKp03.11eKTp0IIH0171 annapaTypbi.

Pa3HOBH,LIHOCTH KOHCTpyK111417.

PerITHHU-KOHTp011b N23

Flp0BO,LIHTC51 B 1114CbMeHHOti (Popme.
CITHCOK 3a,LtaHuti:
1. CHCTeMbI ox.riamy1eH1451	 OCO6eHHOCTH npHMCHeH1451 CpeACTB ecTecTBeHHoti

npnHyLurre.ribH0ii BeHTHJISILIHH.

2. flpoeKTHpoBaHne B u6po ipoimmx AgeeK DC. MeTO,LIbI yBesmileH1451 WeCTKOCTH

KOHCTpyKNHH 14 CHMKe141451 aM11.1114TyabI BH6p0K0J1e6aHlii1.

3. BH6pon3an5nmsi (amopTH3aw451) DC. XapaKTepHCTHKH BH6p0H3OJISITOpOB N Hp1IHNHIMI HX

getiCTBH51.

4. DKpaHnpoBaHHe 3J1eKTpH ileCK0F0 H MaITIVITHOF0 1105151. KOHCTpyKI11414 3J1eKTpl4 i4eCKFIX H

MFHHTHbIX 3KpalloB.
5. BH,2-1m nomex H napa3HTHmx CB513eil B DC, HcKa>Kenne CHIllaTIOB; Tpe6oBaHnm K JIHHH5IM

C13513H.

6. 14H,ilyKTHBIlbIe H KOH,LIyICTHBlibIe napa3HTHme CBSI314 3J1eMeliTOB negarHoro moHera)Ka.
7. MeTO,LIM mar 03allAHTbI H repmennauHH DC.

1:ypcooaa pa6oTa (KO1ITp0J1b ocBoeHnsi pa3Ae.TIOB

Ile./113K) KypcoBoti pa6oTbi 5IRTISIeTC51 ripHo6peTeHHe cTy,rteHTamH HaBbIKOB pemeHHA
npaKTniiecKnx 3avaaii, CB513aHHbIX C ymeHnem aHaRn3HpoBaTb TexHnmecKoe 3aAaHHe 14 cxemy
3.rieKTpn gecKyro npnHunnnanbHyto DC, onpe,aesurrb crpyKTypy H 34)(DeKTHBHbIe MeTO,LIbI

npoeKTHpoBaHHA DC.
Tema Kypcoribix pa6oT SIBJISICTC51 pa3pa6oTKa KoHcTpyKunH HDY WIN moaysieti DC,

3neKTpugecKam npHHumillaTIbHa51 cxema KOTOpbIX xapaKTepn3yeTcsi 1)ynKIA140HaTIbHO1
3aBepuieHHOCTMO H ymepeHila CJIWKHOCTb10. CTy,rteHT BripaBe camocTosiTembH0 H36HpaTb

1414Tepecylowee ero Hanpamenue pa3BHTHSI KOFICTpyK111411 3C H HDY, onnpasich Ha HHTepHeT
pecypc, nepHo,anmecKne HCTO IIIIHKH HmkopmannH, Harnio-TexHniiecKylo H HOpMaTHBHO-
TexiimecKyto AoKymeH rraumo (HT,E0. B KypcoBort pa6oTe ,LIOJI)Kflb1 6b1Tb oTpa)KeHbI
cne,EtyRnune peineHnsc

1. Pa3pa6oTKa TexHwiecKoro 3a,rtaHH51 B COOTBeTCTBHe C Tpe6oBaHnsimn
2. Bbi6op coBpemeHnoil anemeHTHort 6a3m DC.
3. KOMFIOHOBKa 3J1eMeliTOB mo,aysim H Tpaccupoma KOMM)4114KaNH01111bIX OCHOBaIiHrl.

4. PacgeT memewroB nemaTHoro moHera)Ka
5. 04)opmneHne gepTewa cxembi aneKTpHtlecKorA npnHunnHanbHofi H mepTewa

11.11aTbI.

6. Pa3pa6oTKa 3CKI430B 35IeMeHTOB Hecyninx KOHCTpyKLIHCI H/HJIH gepTeweil.
7. 0(Popm.neHne c6opoi-nioro gepTma moAynsi Finn ycTpoficTBa H CrIeLI144)14KaIII4H.

8. 0(1)opm.1eHme HOSICHNTeMblial 3aIIHCKH.



Hp0MOKyT09Hall aTTec eraulla npoxo,unT B (j)opme 3K3ameHa. Bonpocm 3K3ameHa
OXI3aTbIBMOT BCIO TemaTnKy, paccmoTpeHHyto B xosue npoBe,ueHnsi JIeKUHOHHbIX, npaKTntlecKnx
H 11a6OpaTOpHbIX 3aH5ITHCI B Te xieHne cemecTpa.

Bonpochi K 3K3ameHy: 
(3K3aMeH I1p0B0)114TC51 B 1114CbMeHHOCI(Dopme)

1. CTpyKTypa H Ha3HatieHne 3J1eKTp0HHbIX cpe,ucTB. THHOBa51 cTpyKTypa cpe,ucTB
(1)0T01114KH H 01-1Tp0HHK14.

2. 110KOJIeHH51 H COCTaBHbIe qaCTH 3J1eKTp0HHbIX cpe,LicTB.
3. 3TarIbI >KH3HeHHOU0 unKna 3J1eKTp0HHbIX cpeAcTu.
4. flyrn coBepuleHcTsoBaHnm 3J1eKTp0HHbIX cpe,ucTs, ocHoBonariaratownx napameTpoB H

xapaKTepncTnK. Oripe,Tiesisnowne (baKTopm pa3B14TH5I KOHCTpyKIIHCI, meTo,abi KoHcTpynpoBaHnsi.
5. Flpi43Haim CHCTeMHOCT14 K0HCTpyK1114H 3J1eKTp0HHbIX CpeACTB. YpOBHH BX0,1114MOCTH

KOHCTpyKLIHH.

6. (130 ymat4oHa..1blio-y3moBoti, KaCKM,H0-y3J10B0171, cxemHo-y3.floBoti H MOHOCXeMHbIrl

MeTO,E1bI KoHcTpympoBaHnsi 3J1eKTp0HHbIX cpe,ucTs. POJIb H 3a,uat1ll KoHcTpyKTopa npn
npoewmpoBaHnn sitieeK, 6J10K0B, CTOeK H ycTpoiIcTB.

7. KOMIIOHOBKa 3J1eKTp0HHbIX CpeACTB, onpe,ue.runoulne giaKTopm. MeTO,L1b1 KOMI1OHOBK14 H

KpnTeplut 011THMaJIbHOCT14.

8. 14exo,LiHme gaHHbie ripou,ecca KoHcTpynposaHnH 3J1eKTp0HHbIX cpe,ucTB. Cxema
3neKTpmecKam npnHunnnarmasi, (!))/HKLIHOHaJIbHa51 H upyKTypHasi.

9. CooTHouleHne II0H5ITH1 npoeKTnpoBaHne H KoHcwynpoBaHne 3J1eKTp0HHbIX cpe,ucTs.
3a,ria Lln, 11e.11H H TexHniiecKoe 3aAaHme Ha npoeKTnpoBaHne. CpeRcTsa npoeKTnposaHnsi.

10. TexHosiorn IIIIOCTb KOHCTpyK1114H 3J1eKTp0HHbIX cpe,ucTB. KalleCTBeHHme H

KOJIH 1leCTBel I H me noKa3aTenn Texiionorni-IHOCT14. K0m11.11eKCHbIti noKa3aTesIF onewm
TeXH0JI0r1411H0CT14.

11. KOMMyHHKaIAHOHHbIe OCHOBaH1451 B BI4Ae negaTHbix H nwrerpambHux nnaT.
Pa3HOBH,L1HOCTH 1-1.1aTno TexHonornn H3r0T0BJ1eHH51, KOHCTpyK11H14 H Ha3HatieHmo.
OCO6eHHOCTH KOHCTpyKIAHA no Kmaccam TO I1HOCTH H HJIOTHOCTH. MHOFOCJIOCIHbIe negaTHbie
11.11aTbl.

12. OCHOBHbIe Tpe6oBaill4S1 K npoeKTnpoBaHNK) ne gaTHoro mollTawa, OCO6eHHOCTI4

TpaccnpoBKH H pacgeTa 3J1eMeHTOB negaTHoro moHTawa.
13. OCHOBHbIe Tpe6oBaHnsi K ycTaHome 3P3 H YOD Ha ne qaTHmeflJlaTbI. OCO6eHHOCTH

o(PopmmeHnsi tiepTewa negaTHori man.' H C60p011HbIX tiepTeweti DMY Ha ne gaTHmx nsiaTax.
14. flyjIbTbI yripaaneHnsi H sinueBbie naHesin DC. OCHOBHbIe Tpe6oBaHn5" KOMTIOHOBKH.

CII0C06bI HaHeceHns' Ha,a1-114Cerl H 11.1KaJI Ha JIHHeBbIX naHesuix.
15. OCHOBHme cnoco6m OXJ1aKLIell1451 3J1eKTp0HHbIX cpeucTB. XapaKTeplICTI4KH

Ten.rionpoBoaHocm H KJIaCCHIPHKa1111H TeI11100TBOA0B.

16. MeTo,Libi 14HTeHCH4IHKa111414 JI0KaabH01-0 oxsupicEieHnsi DC. DnemeHma JI0KaTIbH01-0

ox.ria)KueHnsi H OCO6eHHOCTI4 HX npoeKTnpoBalIFISI. TeI1J10BbIe Tpy6Kn.
17. 06u_ine CHCTeMbI 0XJ1a)Kael1H51 DC. OCO6CHHOCTH npoeKTnpoBaHnm eCTeCTBeHHOti H

npnnyunTembHori BeHTHJI511114H 3C. CXeMbI KOMIIOHOBOK CTOeK ynpasmeHnsi.
18. BHeunme mexamilleCKIle B03,aerICTBJ(151 Ha DC: sn6paunn H yuapbi;

xapaKTepncTnKn H BJIH5IHHe Ha 3JIeMeHTbI K0HCTpyK111414 H KOMII0HeHTbI.

19. ilpoeKTnpoBaHne Bn6p0npo gHbix spieeK DC. KOHCTpyKTHBHbIe meTombi yBesingeHnsi
WeCTKOCTH 14 ymeHbuieHnsi amminTyu KoMe6aJIHiI npn BH6paU1451X. BH6p0H30J151H1451

(am0pTn3aun50 DC. OCHOBHbIe xapaKTeplicTnKn BH6p0H30J151T0p0B H 1-1p14HLI1I1b1 FIX ,aerICTBH51.

20. 3rIeKTp0MarHHTHa51 COBMeCTHMOCTb 3C. 1/1CT0 14HHK14 H npnemtunal nomex, BH,L1131

napa3nTHbix CB513erl H HaBOAOK. DKpaHnposaHne 3.neKTpnilecKoro H marmiTHoro nosier'.
21. DKpaHnposanne npoBoAoB H Ka6emeri 3C. flepeKpecTHme nomexn B 3nemeHTax

3fleKTpn4ecKoro mowra)Ka. BHJbI nomex H napa3nTHbix ca g3eri, ncKa)KeHne cnrHasia,
Tpe6oBaHnsi K JIHHI451M CBM3H.



22. EMKOCTHbIe CB513H 3J1eMeHTOB ne4aTHoro mowrawa. HHH)/KTHBHbIe H KOHAyKTHBHbIe

napa3HTHme CB513H 3JIeMeHTOB ne4aTHoro monTawa.
23. OCHOBHbIe Tpe6oBaHHH K npoeKTHpoBamm He'laTHbIX Hp0B0,411HKOB CHFHaTIbHbIX

neneti. Pa3HOBHAHOCTH KOHCTpyKHHH H OCO6eHHOCTH HCIIOJIHeHHA LIMN IIHTaHHA H 3a3em.aeHHA.
24. Bo3,EteficTBHe aTmoc(PepHbix OCa,L1KOB H BlIa)KHOCTH Ha DC. 06wHe MeT0AbI

BlIaF03aLIIHTbI. repMeTH3aL11451 3C. flpoeKTHpoBaHHe paTheMHbIX yILTIOTHHTeMbHbIX coe,aHHemiti.
25. OCO6eHHOCTH repmennaLum Kopnycos C 1-10ABH)KHbIMH 3.nemeHTamn ynpaBneHHA.

DJIeMeHTbI 351eKTpH ileCKHX coe,aHHemiti Hepamemnoro H panemHoro BHell1Hero

IneKTpH4ecKoro MOHTa)Ka.

CaMOCTOSITeJlbHaS1 pa6oTa eTyiteurroB (KOHTp0J1b OCBOeH1451pa3Ae.nos AHCIIHIIJIHHbI)

Ue51b10 CaMOCTOATeJIbHOfi pa6oTm CTyaeHTOB 51B.TI5IeTC51 ynnyaneHHoe ocBoeHHe pa3,EtemoB
AOTIOJIHMK)LHHX maTepHa.am ReKUHOHHOF0 Kypca. KOHTpagb BbIII0J1HeHH51

CaMOCTOATeRbHOR pa6oTm ocyulecTBsimeTcm npH 3a11inTe OP-IeTOB 110 sia6oparopHmm pa6oTam, B

xo,ae npaKTH4ecKnx 3aHATHrl, npn noAroToBKe pe(DepaTa, npH npoBepKe 11051CHHTeJ1bH0r1

3anucKH K KypcoBoti pa6oTe H npH npoBe,EteHnn perurnur-KoHTponsi.
HanpawieHnsi CaMOCTOSITeabliOti pa6oirm

1) 14cTopHA pa3B14THS1 KoHcTpyKuHti DC.
2) €13),HKII1OHaJ1bH0-y3JIOBOil (MO,LIyMbHbIti) meToA KOHCTpyHp0BaHHA DC.
3) Knacc4nKauHm DC no ycnoBnAm 3KcnnyaTauHH.
4) Cxema :IneKTpn4ecKam ITHHUHIIHal1bHa51 H 4)yHKII10HaTIbHa51.

5) TeXHOJI0FH4HOCTb KOHCTpyKUHH DC.
6) Pa3HOBHAHOCTH Ile tlaTHbIX IIJIaT no TexHanorHH H3FOTOBJleH1451.

7) TpaccHpoBKa H paciTeT 3JIeMeHT0B ne4aTHoro mowrawa.
8) Tpe60BaHHA K yCTaHOBKe DPD H Y(1)3 Ha ne4aTHme IIJIaTbI.

9) Pa3HOBH,L1HOCTH KoHcTpyKuHil 6JIOKOB DC.
10) Pa3H0BHHHOCTH KOHCTpyKL1Hh1 spieeK DC.
11) ily1IbTbI yripaBneHHA H JmueBble naHemi DC.
12) MeTo,am HHTeHCH(1)14KaHHH 510KaJIbH0F0 ox.namo,eHnsi DC.
13) 06IHHe CHCTeMbI OXJIMICE1eH1151 DC: OCO6eHHOCTH npoeKTHpoBaHHA cpeAcTB

ecTecTBeHHat H LIpHHy,LIHTeJIbH0ii BeHTHJIALIHH.

14) BH6panHH, yilapm H HX BJIHAHHe Ha 3.11eMeHTbI DC.
15) MeToAbi yBeJIHtleHH51 )KeCTKOCTH H CHH)KeHHA ammurry,abi K0me6aHHii Bn6ponpoLnibix

5NeeK 3C npH BH6panHAx.
16) 14CTOIIHHKH nomex H npHemHHKH nomex, BH4113I napa3HTHmx CBSI3eil H HaBogoK B DC.
17) DKpaHHpoBaHne 3.neKTpwlecKoro H marHHTHoro HOJTH. DneKTpwlecKne H marHHTHbie

3KpaHbI.

18) DKpaHHpoBaHHe npoBogoB H Ka6eneii DC.
19) EMKOCTHbIe CBSI3H negaTHoro moHTawa.
20) OCHOBHbIe Tpe6oBaHH5I npn npoeKTHpoBaHnn nemaTHbix Hp0BOAHHKOB CHFHaJlbHbIX

21) Pa3HOBHAHOCTH KOHCTpyKLIHH H OCO6eHHOCTH npoeKTHpoBaHHA ueneti FIHTaHH51 H

3JIeMeHTOB 3a3emneHn51 B DC.
22) B03,Lke1CTBHe aTmoc(PepHmx ocaAKoB, BlIa)KHOCTH Ha DC. 06unie MeT0AbI

B.riaro3anurbi.
23) repMeTH3aHH51 DC B pa3'beMHbIX Kopnycax. lipoeKTHpoBaHHe panemHbIX

yHJIOTHHTeTHilibIX C0e,E1HHeHHrl.

PaellpeaejleHliC 1111410B CaMOCTOMTeJlbH0ii pa6o-rbi 110 pawleaam )1111C1111411J11111b1

Pa3,[ten 1-4. Pa6oTa c sEIOHOJIHHTeJIbH0A sinTepaTypoil (24 4.). iloortroToBKa peckpaTa (8 4.).

Parmen 5-6. Pa6oTa c 410I-1011HHTenbH0ii yarrepaTypoll (16 4.); iloAroToBKa peckpaTa (8 4.)

Pa3Aen 7-8. Pa6oTa c ,E(OHOJIHHTeMbHOCI miTepaTypoil (16 4.); IloAroToBKa peckpaTa (8 4.);

Pavtem 8. Pa6oTa c AonommTe.abHort nnTepaTyport (10 Li.).



OTKpb1Tblii CHHCOK BOIVOCOB 4J151 npolleptcH pe3YJ1bTaTOB CaMOCTOSITejlbH0ii pa6oTht
ciyaeirroB:

1) Kante 6b1BalOT orpammemot npm KOHCTpyKTOpCKOM npoeKTHposaHHH?
2) KaKam Hml)opmanium moweT 5113JI5ITbC51 HCX04HbIMH 4aHHbIMH atm pa3pa6oTKH DC?
3) flepeinic.rune pa34embi, BX01151LL1He B COCTaB TexmittecKoro 3a4aHHA Ha

npoeKTHpoBaHne DC?
4) Kante KpwrepHH BbI6HpaIOTC51 ,LIJ151 (1)0pMHp0BaH1151rpynn HO yCJI0BH5IM 3Kcni1ya'ramie
5) LITo TaKoe K0MI10H0BKa DC?
6) LITO 5IBJ151eTC51 0CH0BH011 3a,Ekameii KOMHOHOBKH?

7) Kante MeT04bI K0MI1OH0B0 IIHbIX pa6oT BbI 3HaeTe?
8) Ho KaKHN4 npvmunnam ocymecTruuteTcH pa3memeHHe artemewroB yripaBsteHHA H

HH,TIFIKaHHH Ha nllueBbtx naHensix? liptmemtTe npHmepht.
9) KatatmH OCHOBHbIMH napameTpamll xapaKTepH3yeTcsiTaKotI opraH 1-1yBCTB onepaTopa,

Kat( 3peHHe?
10) KaKOBbI o6wHe Tpe6oBaHHA K IlpoeKTHpoBaHmo OTC lIeTHbIX yeTpoficTB?

11) Kai< yc eraHawriviBatoTesi DPD H Y (1)3 Hpn moHTawe Ha ne gaTHme I151aTbI (1111)?
12) KaK CileayeT pa3memaTb ckyHKHHoHambHme y3J1bI Ha 11H?
13) 4T0 Heo6xo4Hmo y LifiTbIBaTb npn pa3me11LeHHH DPD Ha
14) Hepetific.rurre, 'mime CyLIleCTByMT BapHawrbt yeTaHOBOK DPD Ha HU?
15) Kamx npamm He06X04114M0 npH,Etep)KHBarbot npH npoeKTHpoBaHHH KOHTaKTHbIX

IIJIOLLIZIAOK 41151BHyTpncxemHoro KOHTp0J151 rma C 11013epXHOCTHbIM MOHTMKOM?

16) Kame 30HbI OTH0051TC51 K 3anpenteHHbim 415151npoKs1a4at 11p0BOAHHKOB,

pacnonaratompixest Ha Been nstoulasEtH FILI?
17) KaK Heo6xo4imo pacnomaraTb ne gaTHme I1p0BO4HVIKH Ha 1111?
18) KaK npomexo4HT 3KpaHHpoBaHHe ne gaTHbtx npoBoLtHHKoB?
19) LITO 110HHMa1OT 1104 TePMHHOM mecywast KoHcTpyKuHsp)? Kante BH4M Hecyumx

KOHCTpyKUHrl BbI 3HaeTe?
20) HepeimcmuTe rmaBHme 3w4will pa3pa6oTKH KOHCTpyKI1HH 6110Ka.

21) KaKHe K0HCTPYKI1HH 6510KOB BbI 3HaeTe?
22) Ha3OBHTe OCHOBlibIe 40CTOHHCTBa KHMKHOCI KOMIIOHOBKH 6J10K0B.

23) KaKFIMH cTetteHstmu xapaKTepH3yeTcst 3aunfra DC OT BHeLIIHHX

24) HpoBeAnTe CpaBHHTeMbHbIrIaHarm3 maTepHanoB, HCII0J1b3yeMbIX B KOHCTpyKLIHSIX

3.11eKTp0HHbIX CpeaCTB, nepeq Hc.rinTe AOCTOHHCTBa H He40CTaTKH 3THX maTepHartoB.
25) XapaKTepucTHKa BH,LIOB 3a1.111/1TbI DC.
26) OCHOBHbIe BH4b1repment3awm.

27) flepegmc.rnfre Pa3H0B144H0CTH CHCTM oxylaw,aeHHA.

28) KaK Bm6HpaeTcm cHcTema oxnamuteHum ,LI5151 DC?
29) 11epe l1HCJIHTe BH4bI paTtHaTopoB.
30) KaKHe MOMeHTbI Heo6xo4Hmo onpeAennTb Arm aHaynna napa3HTHb1x

3J1eKTp0MaFHHTHbIX B034efiCTBH171?

31) 3a cLieT Liero ocyln,ecTBstmeTcst aneKTpocTaTH LtecKoe 3KpaHmpoBaHHe?
32) B gem CyIHHOCTb marmyrocTaTHttecKoro 3KpaHmposaHnst?

6. YLIEBHO-METOJWIECKOE H HHOOPMAHHOHHOE ObECHEI-IEHHE
JHCILRHIJIHHM

a) ocimBHast JurrepaTypa:
1. IlleHH, A. B. MeToAbi npoeKTHposamist 3J1eKTp0HHbIX yeTpacTH [311eKTPOHHbIi1

pecypc] / A. B. IlleHH, H. M. Jla3apeBa. — arteKTpoH. TeKCTOBbIe ,rtaHHme. 	  M.: 14H4)pa-
1/1H)KeHepum, 2013. — 456 c.



2. MypomneB, 10. KoHc erpynpoBaHne y3.110B H yeTpOrICTB 3.TleKTp0HHbIX CpeACTB

[3meKTpoHHbai pecypc]: ytte6Hoe noco6ne / g. 10. MypomueB, H. B. TiopnH, 0. A. Benoycos. -
POCTOB H/g: €1eHHKC, 2013. - 540 c. : nn.

3. 103oBa, Pt A n-CHOBbl npoetanpoBaHnsi 311eKTp0HHbIX CpeaCTB. KoHcTpympoBaHne
3J1eKTp0HHbIX MO,LtyJIeri nepBoro cTpyKTypHoro ypoBH51 [3J1eKTp0HHbICI pecypc] / B. A. 103oBa. -
KpacHompcK: C116. (1)eitep. yH-T, 2012. - 208 c
6) A0H0JIHHTCJI6Han JinTepaTypa:

1. 1-0.110BHUblHa, M. B. Hp0eKTHp0BaHHe paAH03.TleKTp0HHbIX cpexTB Ha OCHOBe

cortpemeHHbtx mukopmannoHHbtx TeXHOJIODICI [3.11eKTp0HHblii pecypc]: yi-te6Hoe noco6ne / M.
B. F0.110BHUIHa - M.: BHHOM. na6opaTopum 3HaHHCI, 14HTepHeT-YHHBepCHTeT

14140pMaUHOHHbIX TexHonornii (HHTYHT), 2011. - - 503 c.
2. HaHKoB, n. H. OCHOBbl npoeKTHpoBaH1451 3.neKTp0HHbIX cpeacTB [3.TleKTp0HHbIrl

pecypc]: yge6. noco6ne / .n. H. 11aHK0B, B. P. Acmammu, F. (D. )11onroB, B. B. EBrpalpoB;
Bria,imm. roc. yH-T. - Bstaanmnp: 1434-Bo B.ria,anm. roc. yH-Ta, 2007. - 260 c.

3. fIeBmintatti, C. 10. Pa3pa6oTKa riettambix 11.11aT B NI Ultiboard [3JleKTp0HHbIrl pecypc].
- M.: mu< ilpecc, 2012. - 256 c.
B) nepHoguileciale tnaamisi:

1. lipoeKTnpoBaHHe H TeXHOJI0FH51 3.11eKTp0HHbIX cpeacTB. ISSN 2071-9809.
2. AHHaMHKa C510)KIMIX CHCTM - XXI BeK. ISSN 1999-7493.
3. PagHOTeXHH IleCKHe H TeneKommyHmKaunoimbie cncTembi. ISSN 2221-2574.

r) HporpammHoe o6ecileiteime H liwreplieT-pecypcbi:
1. AltiumDesigner,	 Solid Works,	 MultiSim	 KOMH.ileKCHaSI 	 cncTema

aBTOMaT14314p0BaHH01-0 npoeKTnpoBaHnH DC;
2. KOMI7AC:3D - cemeilcmo cucTem awromaTn3npoBanHoro npoewmpoBaHnst C

BO3MOWHOCTSIMH 04)0pM.T1eHH51 HPOKTHO H KoHcTpyKTopcKoil AoKymeHTanH14 cormacHo
cTaHitapTam cepput ECK,/ H 	

7. MATEPHA.113140-TEXHIPIECKOE OBECHELIEHHE

MACL111411J1I4HbI
AMA npeAcTaBneHnst mentHoHHoro maTepnana, npe3ewrannft H pe(PepaToB cTy,rteHToB

HCII0J1b3yeTCA cneuna.r1H3npoBaHHoe aymTropHoe o6opyAoBaHne C 3KpaHom ,ELTI51 HpOelailHOHHbIX

npoeKTopom H H0yT6yK0m.
Ha6opaTopHme H npawrwiecKne 3aH5ITHSI npoBoasiTcsi B KOMIlmoTepHbIX KJiaccax H

ria6opaTopusix, OCHauieHHbIX He06X0AHMbIMH cpeAcTsam14 TexHwiecKoro H nporpammHoro
o6ecnegeHnst.



Pa6oiiam nporpamma ,L(HC111411J114Hb1 cocTawneHa B COOTBeTCTBHH c Tpe6oBaHH5!mn (Droc

BO 110 HanpaBnennto 28.03.01 01-1aHOTeXHOJI0F1414 H mnkpocHcTemHam TexHHKa». 

Pa6oi-iyfo nporpammy COCTaBH.TI npo(beccop KacbeAphi €DHFIM H.H. RaBbIA0B 4) 

(OHO, nournich)

PakeH3eHT
(npeacTaBHTemb pa6oTosItaTem) &.• 	 / 41- e- 4 di 	 7?, ec.

(Meu° pa6o-rbi, )1011>1(110CM, (1) 140, F1011111104

r**fi 2';(/-7 
Ilporpamma paccmoTpeHa H oAo6peHa Ha 3ace,rtamm Ka(Pe)pm OHIIM

IlpoToKom .1\f 	 OT  0 '41-2‘X 	 ro,Era

3aBeAy1ownfi KackApoil 	 	  C.M. ApaKe.runi

(1)110, liountich)

Pa6otia.51 nporpamma paccmoTpeHa H os,o6peHa Ha 3aceaaHHH rie6Ho-me-roAH LIecKok" KOMHCCHH

Hanpaananim 28.03.01 «HaHoTexHonornn H mnKpocHcTemHam TexHHKa». 

flpoToKan N9 	 OT  e 	 roAa

ilpegcegaTemb KOMHCCHH 	 	 C.M. Apaxemm

(4)140, nom; cb)

J1HCT HEPEYTBEInIC,EXEHH51
PAB0 LIEC1 IIPOFPAMMbI JI/ICHHTIJIHHbI

Pa6o Liam nporpamma oAo6peHa Ha 	 yge61lbiti roA

IlpoToKan 3ace,rtann5l KackapbT N2 	 OT 	 F0,21a

3aBeAylonwil Ka4keApoi4 	

Pa6oqam nporpamma oao6peHa Ha 	 yqe6Hblri F0,11

flpoToKan 3acesuaHHA Ka(1)e1lphi N2 	 OT 	 roAa

3aBeAyfoumii Kacj)e,Etpoti 	

Pa6ogam nporpamma o sEko6peHa Ha 	 yge6n big roa

IlpoToKari 3acegaHHA Ka(1)embi .1\12 	  OT 	 F041a

3aBestly10111Hti Ka4)e,apoti	
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