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1. HEJIX U 3AJAYH OCBOEHUSA JUCITUITJIMHBI

11

L{enu: TOATOTOBUTH CTYAEHTOB, CHELHATN3UPYIOIINXCS 10 SKCIIEPUMEHTAIBHON GHU3HKe, K pab0Te ¢ COBPEMEHHBIM
HAy4YHO-HCCIIEI0BATEIbCKUM 000pynoBaHueM. OcoOOEHHO BayKeH OH IPH MOJATrOTOBKE OyIyLIero HHXeHepa, T. K. OH JlaeT
3HaHMS, HEOOXOAUMBIE ISl IPENOAaBaHUs COOTBETCTBYIOIINX PA3AeIOB JUCIUILUINHEL.

1.2

3aoauu: BeIACHEHUE (HU3MUECKOTO CMBICIIA MIPOLIECCOB U SIBICHMH, IPOUCXOISIINX B JJICKTPOHHBIX MPHOOPAX 1
yCTpOMCTBax; 03HAKOMIICHUIO CTYJEHTOB C (PU3MUECKUMH NMPHUHIMIIAMU pabOThI 3JIEKTPOHHBIX MPHOOPOB U
PaIMOTEXHUYECKUX YCTPOICTB; MPHOOPETCHUIO MK HABBIKOB YTCHMS M TIOCTPOCHHUS (PyHKIMOHAIIBHBIX,
MPUHONIHANTBHBIX, MOHTQXHBIX CXEM PAJHOTEXHUUECKUX YCTPOUCTB M Y3710B NU(PPOBOI TEXHUKH; OBIAICHHUIO
YMEHUSIMH HCII0JIb30BATh H3MEPUTEIBHYIO alNapaTypy Ui ONPEIeNICHNsI OCHOBHBIX XapaKTEPHCTHK U TapaMETPOB

PaAUOTECXHUYCCKUX 3JICMCHTOB U yCTpOﬁCTB.

2. MECTO JUCHUIIITUHBI B CTPYKTYPE OOII

Lk (paszen) OOIL: [B1.B.JIB.04

2.1

TpeGoBanus K NpeABapuTeIbHON MOATOTOBKE 00y4aK0IIerocs:

211

DnekTpuyeckas 6e30MaCHOCTh AIEKTPOTEXHOIOTHIECKOro obopynoBanus (rpymma |l)

212

BHCKTpI/I‘IeCKI/Ie MalllnHbI

213

BHCKTpI/I'{CCKI/Ie U DJICKTPOHHBIC allllapaThbl

214

dusuka

2.15

TeopeTquCKI/Ie OCHOBBI JJICKTPOTECXHUKH

2.1.6

[Ipuxmamnas MmexaHuka

2.1.7

OO0mas sHepreTHKa

2.1.8

aﬂeKTpI/I‘-IeCKI/Ie MalluHBbI

2.19

BHCKTpI/I'{CCKI/Ie U DJICKTPOHHBIC allapaThbl

2.1.10

MexaHuka

2111

MeTponorm, CTaHaapTu3alus u CepTI/I(I)I/IKaIlI/Iﬂ

2112

I'mppasnuka

2.1.13

DnemeHTapHas HU3NKa

2.1.14

OCHOBBI DJICKTPOTEXHUKHN

2.1.15

OCHOBBI IPOTrPaMMHUPOBAHUS

2.1.16

aﬂeKTpI/I‘IeCTBO U Mara€Tusm

2.1.17

TexHnomorus MaTCpUaJIOB 1 BJICKTPOMOHTAX

2.1.18

3eKkTpocHabKeHUe

2.1.19

OCHOBBI aBTOMAaTHKH M CHCTEMBI aBTOMaTHYECKOI'O YyrpaBJICHUA

2.1.20

O0cny>XKMBaHUE BBIYUCITUTEIBHON TEXHUKH

2.1.21

aﬂeKTpO,HI/IHaMI/IKa

2.1.22

aﬂeKTpI/I‘IeCKI/IC MalllHbI

2.1.23

AHLTepHaTI/IBHaH OHEPreTruKa

2.2

JII/ICIII([HJ'[I/IHLI H MMPAKTUKH, VI KOTOPbHIX OCBOCHME HaHHOﬁ AUCHUIIIMHBI (MO}IyJ’lfl) HeOﬁXO}IHMO Kak

npe/lecTBYLIee:

221

TexHomoruueckas IpaKTUKa

222

BHCKTpOMaFHI/ITHaH OKOJIOTHUA U DJICKTPOMarHuTHass COBMECTUMOCTb

223

[TonroToBka K MpoLeaype 3aliThl U 3allIMTa BBIMYCKHOM KBaTH(QHUKALMOHHON paboThI

3. KOMIIETEHIIMHX OBYYAIOIIEI'OCA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCITUIIJIMHBI

(MOJLY.JIsT)

IIK-3: CniocodeH k npenoaaBanuio GU3MKO-TEXHHYECKUX AUCHUIIMH B 00111e00pa30BaTeIbHBIX OPraHU3ALMAX C
HCNOJIb30BAHHEM TeXHOJIOTHil, 0TPaKAOIIMX crelu(pUKy npeIMeTHOI 001acTH

HUI-1.JIK-3: Odaagaet pyHaaMeHTAIbHBIMU 3HAHUSIMH 10 (U3NKO-MATEMATHYECKHM M TeXHHYECKHM JTHCHMIIINHAM

3HA€T OCHOBHEIC (1)I/I3I/I‘-I€CKI/IG TNPUHIAIIBI pa60TLI OJICKTPOHHBIX TEXHUYCCKUX CPCACTB,




4. CTPYKTYPA U COJIEP’KAHUE JUCIUAIIIMHBI (MOY.JIsT)

Kon HaumenoBanue pasnenoB u teM /Buj | Cemectp / | YacoB | Komneren- | Jluteparypa | Unte | Ilpumeuyanue
3aHATHS 3aHsATH/ Kvbc 11070/ DAKT.
Paznen 1. 1. Ilpeamert u 3agaun
AUCIMIITHHBI
11 OCHOBHBIE STalBl Pa3BUTHS 7 6 WUA-1.1IK-3 |JI1.1 JI1.2J12.1 4
ANEKTPOHUKH. TeKyIel TEXHUIEeCKUH J2.2J12.3
YPOBEHb JIEKTPOHUKHU U 2.4
TIEPCIICKTUBBI €€ pa3BuTHs. Dusnueckue
OCHOBBI JIEKTPOHUKH. /JIex/
Pa3pen 2. 2 Ilo1ynpoBoiHHKOBbIE
AUOABI
21 OnemeHTHas 6a3a 3IEKTPOHUKU. 7 4 Wa-1.11K-3 (JI11.1 JI1.2J12.1 0
CBolicTBa MOIYIPOBOTHUKOB. J12.2J12.3
OcHoBHbIE CBeJIeHUs 00 2.4
INEKTPOHHO-IBIPOYHOM TIEPEXOJIE.
Knaccugpukanus
JIOJIOB.
YHuBepcanbHbIe
JIOJTB,
CTaOUIUTPOHBI,
TyHHEJIbHBIE
"
obpamenusie auoasl, nuoasl LloTku,
BapHUKaIbl ¥ CBETOHO MBI, [IpHHIHUIT
JIEMCTBHS, OCHOBHEIE
HapaMeTphl U XapakTepucTuku. /JIex/
2.2 HccnenoBanne XapakTepUCTHK 7 2 WA-1.11K-3 |JI1.1 JI1.2J12.1 0
MOJYIPOBOJHUKOBOTO JI2.2J12.3
nuopna /J1a6/ 2.4
2.3 «enm cuayconganbHOro ToKay. /Cp/ 7 2 UA-1.1IK-3 |JI1.1 J11.2J12.1 0 CrpykTypa 1
JI2.2J12.3 napamMeTpbl
J12.4 nemnei
CHHYCOUJAJIEHO
Pazgen 3. 3 Tpansucropsl
3.1 YCTpoiCcTBO OUTIOISIPHOTO U TIOJIEBOTO 7 6 WA-1.11K-3 |JI1.1 J11.2J12.1 0
TPaH3UCTOPOB, UX PA3HOBUIHOCTH U JI2.2J12.3
0003HaYeHUs 2.4
Ha 3JICKTPUYCCKUX NPUHIUIINATIBHBIX
cxemax. MoJenu TpaH3UCTOPOB.
OCHOBHBIE ITapaMeTPbl TPAH3UCTOPOB,
CXEMBI BKITIOUCHUS U 3aMELICHUS.
CemeiicTBa BOJIBT-
aMITEPHBIX XapaKTEPUCTUK
TPaH3UCTOPOB. [Ipyrue Bubl
3.2 HccnenoBanue XxapakTepUCTHK 7 4 WNA-1.1IK-3 |JI1.1 JI1.2J12.1 0
OUITONIIPHOTO J12.2J12.3
TpaH3ucTopa /J1a6/ 2.4
3.3 HccnenoBanue XxapakTepUCTHK 7 4 WNA-1.1IK-3 |JI1.1 JI1.2J12.1 0
MOJIEBOTO TpaH3ucTopa /J1ab/ J2.2J12.3
J2.4
34 «MaruuTtasie uenmny» /Cp/ 7 10,2 | UA-1.1TK-3 |JI1.1 JI1.2J12.1 0 MaruutHsie
J12.2 J12.3 LENN C
J12.4 MOCTOSIHHOM
M/IC; Ananmm3

Pa3nea 4. 4 Tupucropsl




4.1 YCeTpolCTBO M IPUHIUT IEHCTBUS WI-1.1IK-3 |JI1.1 J11.2J12.1
THpHCcTOpa U cumucTopa. CemeiicTBa JI2.2J12.3
BOJIbT-aMIIEPHBIX 2.4
XapaKTepUCTHK. PasHOBUAHOCTH
TUPUCTOPOB U CUMUCTOPOB. Y CIIOBHBIE
o0o3HaueHus Ha cxemax. /JIex/

4.2 HccnenoBanue xapakTepUCTHK THPHCTOPA WA-1.I1TK-3 [JI1.1 J11.2J12.1
/J1ab/ J12.2712.3

2.4

4.3 HccnenoBanue xapakTepUCTHK WA-1.I1TK-3 [JI1.1 J11.2J12.1
CTaOUIUTPOHA U J12.2J12.3
napaMeTpHYecKoro crabunnsaropa 2.4
HanpspxeHus /J1ao/

Pa3nen 5. 5 ®@oTonpudopsl

51 IMpusanyn NA-1.1IK-3 |JI1.1 J11.2J12.1
¢dororddekra. J12.2J12.3
®DoTope3ncTopsl, 2.4
(horoanosl,

(hoToTpaH3UCTOPHI

"

¢dorotupucTopsl. ONTO3IEKTPOHHEIE
pubopbl. OCHOBHBIE TEXHUUECKHE
XapakTepucTUKH. /JIex/

5.2 HccnenoBanne XapakTepUCTHK WA-1.ITK-3 [JI1.1 J11.2J12.1
(hOTOIEKTPOHHBIX J12.2J12.3
nipubopos /J1a6/ 2.4
Pazgen 6. 6 UnTerpajabnbie
MHKPOCXeMBbI

6.1 Knaccupukanus MUKpocxeMm. WUJ-1.11K-3 |JI1.1 J11.2J12.1
AmnaioroBeie, 1U(POBLIC U THOPHTHBIC JI2.2J12.3
MHUKPOCXEMBI. J12.4
OcHOBHbIE
(yHKIMOHAJIBHBIE
YCTpOWCTBA,
peanusyemble
Ha
MHKpPOCXEMaX.

O0o03HaueHHs
MHKPOCXEM Ha dJIEKTPHIECKUX
HNPUHIUNUAIBHBIX cxeMax. /JIex/
6.2 «MukpomnporieccopHas Texuuka» /Cp/ WA-1.ITK-3 [JI1.1 J11.2J12.1 Jlornueckue u
JI2.2J12.3 3alIOMUHAIOLIUE
2.4 nudpoBbIC
JJIEMEHTHI,

Pazgen 7. 7 Ycuimren nepeMeHHOro u

MNOCTOSTHHOI'O TOKA




7.1

IIpunuun neiictBus, KnaccuuKaus.
YcunutenbHbIE KaCKaAbl, PEKUMEI
pabotel. MeTo bl

pacdera yCHINTENIbHBIX KaCKaI0B Ha
TpaH3ucTopax. CriocoObl TeMIepaTypHOi
CTa0WIN3aNN

paboueii Touku. OcoGeHHOCTH
MIOCTPOCHUS CXEM YCHIICHHS TIOCTOSTHHOTO
toka (YIIT). [peiid nyns

B YIIT. banancHas cxema. YacToTHbIe 1
nepexoiHble Xapakrepuctuku OOpatHbie
CBSI3H B

yeunurensx. MHOrokackaHble
yenmurenu. Knaccsl ycunenns
yewmareneit (A, AB, B, C u D).
Onepannonnsie ycumrenn (OY) Ha
MHUKpocxemax. VneanbHble U peasbHbIe
OV. Cxembr

MHBEPTOPA, CyMMaTopa, HHTerpaTopa,
muddepenunaropa u ap. va OY.
AKXTHBHBIE QUIIBTP, CXEMBI
0aJaHCUPOBKH, YaCTOTHOW KOPPEKLIUH
oy.

Ycunurenau MOITHOCTH HA MUKPOCXEMaX.
Meroauka BEIOOpa THIIOB MHKPOCXEM H3
KaTajnoros. /Jlex/

WJI-1.11K-3

JI1.1 J11.2J12.1
J12.2J12.3
2.4

7.2

HccnenoBaHre MHOTOKAaCKa[HOTO
YCHIIUTEIS
rapMOHHUUECKOro curuana /J1ad/

WJI-1.11K-3

JI1.1 J11.2J12.1
J12.2J12.3
2.4

Pa3nexn 8. 8 LHlugposrie
(pyHkumonaabHbBIC YCTPOIICTBA HA
MHKpOCXeMax

8.1

Jlorr4eckue 3IIeMEHTbI, TPUTTEPHI,
PErUCTpPBI, CYCTYHKH, ACHIU(PPATOPHI,

i dparopsl,

CyMMaTopsblI U T.J. TaOnuil HCTUHHOCTH,
[EePEX0/I0B, BPEMCHHBIE JHArPAMMBI
paboThl. D1eMEHTHI

aIreOpBI JIOTHUKH YIS IPOSKTUPOBAHUS

1 (poBbIX cxeM. /JIex/

WJI-1.11K-3

JI1.1J11.2J12.1
JI2.2J12.3
2.4

8.2

HccnenoBanne nudpoBBIX 2JIEMEHTOB
/J1ab/

WJI-1.10K-3

JI1.1J11.2J12.1
JI2.2J12.3
2.4

Pa3nen 9. 9 BropuuHble HCTOUYHUKH
NUTAHUS

9.1

Hasnauenne 1 TeXHUYECKHE
XapaKTePUCTHKH UCTOYHUKOB
HarnpspKeHHsI. AHAJIOTOBBIE U
UMITyJTbCHBIC UCTOYHHUKH HAIPSDKECHUS.
Metoanka BBIOOpa WIIK pacueTa
MapaMeTpoB UCTOUYHUKOB

BTOPHUYHOTO MUTaHMs. FICTOYHHUKH TOKA.
3aximrouenue. /JIex/

WJI-1.T1IK-3

JI1.1 J11.2J12.1
J12.2J12.3
J12.4

9.2

UccnenoBanne MaJIoOMOIHOTO HCTOYHHKA
nuranusg /J1a6/

WJI-1.11K-3

JI1.1 J11.2J12.1
JI2.2J12.3
2.4

9.3

«CuIoBbI€ AJIEKTPOHHBIE YCTPOICTBA U
HUCTOYHUKH BTOPUYHOTO
anexTponutanus» /Cp/

WJI-1.11K-3

JI1.1 J11.2J12.1
JI2.2J12.3
2.4

Bempsmurenu
onHO(Da3HbIE;
ITapameTtpbl
BBITIPSIMUTEJICH;

Paznen 10. Koncyabtauumn

10.1

Koncynpranus no mucuuruimie /Konc/

1,8

V- 1.11K-3

JI1.1J12.2




Paznea 11. Ilpome:kyTounas
arrecTanus (3a4€T)

11.1 IMoaroroeka k 3au€ry /3auér/ 7 8,85 | MI-1.IIK-3 JI1.1J12.2 0

11.2 Konrakrnas pabora /KCPATT/ 7 0,15 | UO-1.IIK-3 JI1.1J12.2 0

5. ®OHJ OHEHOYHBIX CPEJICTB

5.1. IlosicHuTEIbHAA 3aIHCKA

1 DneKTpUyYecKHii TOK U HanpspkeHne. MrHOBEHHast MOLITHOCTh

2 VneanbHbIe 3JIEMEHTHI SJICKTPUIECKON e — CONPOTUBIICHHE,
HWH/YKTHBHOCTb, EMKOCTb

3 CooTHOIIEHHE MEXy TOKOM U HalpsKEHUEM B U1€AJIbHBIX
AJIEMEHTaX AJIEKTPUIECKOH 1enn

4 3axon Oma u 3akoHbI Kupxroda 1s nieneid mocTOSHHOTO TOKa

5 PacueT npocThIX 1enell IOCTOSIHHOTO TOKa

6 PacueT cJI0XKHBIX LIeNel TOCTOSHHOTO TOoKa 1o 1-My u 2-my 3akoHam Kupxroga
7 bamaHC MOIIHOCTEN LIENH MOCTOSTHHOTO TOKa

8 CuHyconganbHbIe TOK , HAMIPSDKEHNE U UX IEHCTBYIOIINE 3HAUCHUS

9 N neanbHble 3J1€MEHTHI LI CUHYCOUIATBHOIO TOKA

10 Lens ¢ mocnenoBaTenbHBIM coenuHenneM R, L, C npu cuHyconnansHOM HaNpsHKEHUN
11 Lens ¢ napamiensHbM coequaeHueM R, L, C npu cuHyconaaibHOM
HaTpsHKEHUH

12 MomHOCTh IIen# CHHYCONIATFHOTO TOKA

13 BekTopHbIEe AUarpaMMBbI LeTield CHHYCOHJAJIEHOTO TOKa

14 KoMmIutekcHBIN MeTO1 pacueTa merneil CHHyCOUIalbHOTO TOKa

15 bananc MomHoCTe! 1IeNy CHHYCOUAAIBHOTO TOKa

16 Pe3oHaHc B TOCIIeIOBATENbHOM e 13 37eMeHToB R, L,C (pe3onanc
HAaIpsHKEHUH)

17 Pe3zoHaHc B mapaiiensHo# nenu u3 aneMenToB R, L,C (pe3onanc
TOKOB)

18 OcobeHHOCTH pacyueTa Lenei CHHYCOUIAILHOTO TOKA MPH HATHYNAN
B3aMMHBIX UHIIYKTUBHOCTEH

19 Ienb ¢ TpaHC(HOPMATOPHOI CBSI3bI0 MEXKTY KATYIIKAMHU

20 Tpexda3zHble NEKTPHUUYECKHE LETH

21 Coenunenne TpexdasHoOi Henn «3BE3101»

22 CoenuneHue Tpex($a3HoH ey «TPeyroabHUKOM»

23 MoinHocTh Tpex(a3Hoit 1enu

24 HenuHelHbIE 2JIEKTPUYECKUE DJIEMEHTBI U UX TTapaMeTpbl

25 I'paduueckuii MeTO pacyeTa MPOCTHIX HETMHEWHBIX IeTNel TTOCTOSHHOTO TOKa
26 3aKkoHbI U apaMeTPhl MATHUTHBIX LieNeH

27 DneKkTpOMarHUTHBIE IPOLECCH B KaTyIIKe ¢ ()eppOMarHUTHBIM CepISeUYHHKOM (YpaBHEHHE U CXeMa 3aMeLICHUS)
28 Ha3navyeHue U NpUHLUI JIeHCTBUS TpaHchopmaTopa

29 PexxuMBI X0JIOCTOTO X0/1a H KOPOTKOTO 3aMBIKaHUs TpaHchopMaTopa
30 BekTopHas muarpamma u cxema 3aMelleHus TpaHcdopmaropa

31 BHeurHss xapakTepucTrka Tpancopmaropa u ero KITJT

32 AcCUHXpPOHHBIN ABUraTeb

33 DHepreTuyeckas AuarpaMMa aCHHXpPOHHOTO JIBUTATEIs

34 MexaHHueCcKHE XapaKTepUCTUKH aCHHXPOHHOTO JBUraTeIs]

35 I[yck acCHHXPOHHBIX ABUTATENEH

36 YcTpoicTBO M MPUHLIMIT AEUCTBUSI CHHXPOHHOM MalTHHBI

37 BHeniaue xapakTepUCTUKN CHHXPOHHOTO FeHepaTopa.

38 BxiroueHrne CHHXPOHHBIX T€HEPaTOPOB Ha NapaJuIebHYyIO0 padoTy.

39 Ilyck B X0/ CHHXPOHHBIX JBUraTenei

40 CuHXpOHHBIE KOMIIEHCATOPBI

41 YerpoilcTBO U NPUHLUI JEHCTBUS MAIlIMH TOCTOSIHHOTO TOKa

42 MexaHnuecKasl XapaKTepUCTHKA JIBUTATENS TOCTOSHHOTO TOKA M CIIOCOOBI PETYIMPOBAHUS €r0 YaCTOTHI BPAIICHHUS
43 INonynpoBOAHUKOBbIE JUOABI U TPAH3UCTOPHI

44 T1peoOpa3oBaresnbHble YCTPOUCTBA JIEKTPOIIUTAHUS alllapaTypbl

45 DneMeHTH! UIMIYIECHOM U ITU(POBOI SIEKTPOHUKH

46 Ananoro-udpoBbie U HU(PPOAHATOTOBEIE MTPEOOPa3OBATEIH.

5.2. OneHo4HbIe cpeacTBa IS TEKYLIEro KOHTPOJISI

[TonynpoBOgHUKOBBIE MaTepUaIIb

2




YCTpOHCTBO ¥ OCHOBHBIC (PU3UUECKUE MPOLIECCHI B I1/TI AUOIaX
3

XapaKkTEepUCTUKH U MApaMETPhI TOJYIPOBOTHUKOBOTO JHO/IA
4

Bonberamnepnas xapakrepuctuka (BAX) n/m auonos

5
Pa3HOBHIHOCTH MOIYNPOBOAHUKOBBIX IHOJIOB
6
Knaccuguxanus u cucrema 0603HaueHUN 11/11 AUOI0B

7

VYCTpoicTBO M OCHOBHBIE (PU3NYECKHE ITPOIECCH B OUITOISPHBIX TPAH3UCTOPAX
8
XapaKkTepUCTUKH U MTapaMeTPhl OUTIONIPHBIX TPAH3UCTOPOB
9
H-mapamerps! TpaH3ucTopa

10

BpeMenHble JUarpaMMbl ¥ 4aCTOTHBIE CBOMCTBA TPAH3UCTOPOB

11

Knaccupukanus u cucrema 0003Ha4eHHsT OUTIONSIPHBIX TPAH3UCTOPOB

12

YcTpoiicTBO M OCHOBHBIE (pU3NUECKHE IPOLIECCHI B IOJIEBBIX TPAH3UCTOPax
13

XapaKkTEepUCTUKH U MTapaMeTPHI ITOJIEBBIX TPAH3UCTOPOB

14

Pa3HOBHIHOCTH MOJIEBBIX TPAH3HCTOPOB

15

Knaccuguxanus n cucrema 0603Ha4eHHs IOJIEBBIX TPAH3UCTOPOB

16

Qcuopunie NOUITHG MUKNOATAEXTRNONUET TOCTOUHCTRA MIENOATOETNOIITETY AR 1A T

5.3. Tembl nucbMeHHBIX PadoT (3cce, pedepaThl, KypcoBble padoThI U JP.)

«DopMupyeTCs OTAENBHBIM JOKYMEHTOM B COOTBETCTBHH C [lostoskeHneM o ¢onae oreHouHbIX cpeacts [ATY»

5.4. OneHo4YHBIE CPEACTBA VISl IPOMEKYTOYHOM aTTeCTAIINN




. YYEBHO-METOJAUYECKOE I TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIIUITIJIMHBI (MOAY JIS)

6.1. PexoMeHyeMas JuTepaTypa

6.1.1. OcHoBHas aUTEPATYP

a

ABTOpI)I, COCTaBUTCIIN

3arnaBue

W3narenscTBO, TOI

On. anpec

JI1.1 |Munos3opos O.B., DNEeKTPOHUKA: YUCOHUK ISl PUKIIATHOTO Mockaa: IOpaiir,
IMankos N.I' GakanaBpuara 2016
JI1.2 |Anexun B.A. DJEeKTPOHUKA U CXeMOTEeXHUKA. KOHCTIEKT Caparos: Bysosckoe [http://www.iprbookshop.ru
JIEKIIAH C UCTIOIB30BaHWEM KOMIIBIOTEPHOTO |0OpasoBanue, 2017  |/64900
MOJIeTMpOBaHust B cpene « Tina-Tix:
MYJIBTHMEANIHOE 3JIeKTPOHHOE yueOHOe
nocobue
6.1.2. JlononHuTeIbHAS JIUTEPATYpa
ABTOPBI, COCTaBUTENHN 3arnaBue W3narensctBO, TOX On. agpec
JI2.1 | Hanwmmos N.A. OO011ast AIEKTPOTEXHUKA C OCHOBAMU Mockga: Beicmas
3JIEKTPOHUKU: yueOHoe rmocobue mkona, 2008
JI2.2 |Hemopeskos E.K. OCHOBBI MUKPO3JIEKTPOHUKHU: KOHCIIEKT I'opHo-Anraiick: PO
TIEKIUH 715 CTyAeHTOB 3a0yHoro oTaenenus |[ATY, 2009

o crienuansaocty 030100 Mudopmaruka
(xBanu¢ukarms "Yuyuresns HHOOPMATHKH)

J12.3

Tl'opnees-bypreun MLA.

OO0w1ast HIEKTPOTEXHUKA U AIIEKTPOHHKA:
yuebHOe mocobue

MockBa: MockoBckuit
rOCyIapCTBEHHBII
CTPOUTENBHBIN
yHuBepcureT, A [Tn
Op Menua, OBC

http://www.iprbookshop.ru

/35441

ACB, 2015
J12.4  |Jlockyros E.JI. CxeMOTEXHHKA aHAJOTOBBIX 2JIeKTpOoHHBIX  |CaparoB: Byszosckoe [|http://www.iprbookshop.ru
YCTPOUCTB: yueOHOe mocobue obpasosanue, 2016 (/44037
6.3.1 Ilepeyenb MporpaMMHOro odecrevyeHust
6.3.1.1|MS WINDOWS
6.3.1.2[MS Office
6.3.1.3|Kaspersky Endpoint Security ast 6usneca CTAHTAPTHBIN
6.3.1.4|NVDA
6.3.2 Ilepevyenb nHGPOPMAIUOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1|9nexTponno-6udnuoreynas cucrema IPRbooks
6.3.2.2|ba3a naHHbIX «AneKTpoHHast OubnmMoTeka ['opHO-ANTaliCKOro TOCYAapCTBEHHOTO YHUBEPCUTETA»

7. OBPA3OBATEJIBHBIE TEXHOJIOT U

JUCKYCCHS

KpYIJIBIH CTOJ

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUMIIJINHBI (MOAY JIS)

Homep ayauropun

Ha3znauyenue

OCHOBHOE OCHAaLIIEHHE

220 b1

YuebHas ayautopus. YdaeOHas ayIUTOPHS
JUIS TIPOBEJICHUS! 3aHSTHI JIEKIIHOHHOTO
THIIa, 3aHATHH CEMHUHAPCKOTO TUIIA,
KypCOBOT'O MPOEKTUPOBAHUS (BBIIOIHEHHUS
KYpPCOBBIX pa0oT), TPYMIIOBBIX U
WHIUBHUYaJIbHBIX KOHCYJIbTALIUH,
TEKYIIEro KOHTPOJISL M IPOMEKYTOYHOM

Y4eHudeckas 10CKa, HOCaT0YHbIe MecTa 00yJaronuxcs (1o
KOJIMYECTBY 00yJaronuxcs), pabodee MecTo
npenoaaBaTes

111 Bl

JlaGoparopust MarHUTHBIX U3MEPEHUH 1
MarHUTHBIX MaTepHajoB. Y4ueOHas
ayIUTOpUs IJI MPOBEACHUS 3aHATUI
JICKIIMOHHOT'O THUIIA, 3aHITUH
CEMHUHAPCKOI0 TUIA, KypCOBOI'O
MPOCKTUPOBAHUS (BBIMOJHEHHS KYPCOBBIX
padoT), TPYIIOBBIX U UHIUBUAYATbHBIX
KOHCYJIbTaIUi, TEKYIIET0 KOHTPOJIS U
MIPOMEKYTOUYHON aTTECTALIUN

I'eneparop I'-3-118 — 2 1w, usmepurens Toka KO 41160,
BoabT™MeTp B - 3 — 386, Marazun conpoTuBieHui — 3 1mT.,
mwiata AITT/IIAIT 2 Cold moaens L 154 — 2 wirt., npucraBka
HC -2100, ycTaHoBKa AJsl UCCIIE€0OBAaHUS 3JIEKTPOHHOIO
NapaMarHUTHOTO pe30HaHca — 2 IIT, UMIYIbCHBIN SIMP-
penakcometp "Ox0". [Tocagounsle Mecta oOyyaronuxcs (1o
KOJIMUEeCTBY 00y4Yaromuxcsi), pabouee MecTo
MIpenoaaBaTess, yYeHHIecKas J0cKa




111 b1 JlaGopaTopuist MATHUTHBIX H3MEPEHUH U I'eneparop I'-3-118 — 2 wt, m3mepurens Toka KOIT 41160,
MAarHUTHBIX MaTEepPHAaIoB. Y ueOHast BosibT™METp B - 3 — 386, MarasuH CONMpOTUBICHUH — 3 IIT.,
ayITOPUS IS IPOBEACHIS 3aHATHI miata AIIT/ITATIT 2 Cold mozmens L 154 — 2 1.,
JIEKIIMOHHOT'O THIIa, 3aHATHH ceMuHapckoro |npucraBka HC -2100, ycTaHOBKa A1t MCCIIE0BaHMS
THUIA, KypCOBOT'O IIPOEKTHPOBAHHMS 3JIEKTPOHHOTO MTapaMarHUTHOTO pe30HaHca — 2 T,
(BBITIOJTHEHUS KYPCOBBIX PadoT), umnynbcHelt SIMP- penakcometp "Oxo0". [Tocagounsie
IPYIIOBBIX U HHIUBHUIYaTbHBIX MecTa o0y4aromuxcs (1o KOJMYeCTBY 00y4aloIInXCs),
KOHCYJIbTAIIMH, TEKYIIEro KOHTPOJIS 1 pabouee MecTo mpernoaBaTess, ydeHUUecKas J0CcKa
IPOMEKYTOYHOH aTTecTaliy

9. METOAUYECKHUE YKA3ZAHUWSA JJIS1 OBYYAIOIUXCSA 11O OCBOEHUIO JUCHUTIIJIMHBI (MOZAY JIST)

Meroaudeckue ykazaHUs 110 Kypcy

ITo xypcy npenycMOTpEHO NPOBEACHHE JIEKIIMOHHBIX 3aHATUH, HA KOTOPBIX 1a€TCsl OCHOBHOM CHCTEMAaTU3UPOBAHHBIN MaTepHal,
J1a00paTOPHBIX U (WIK) IPaKTUYECKUX 3aHATUI. Pacripenenenue 3aHaTuil o yacam npencrasiacHo B PIT.

Baskeiimmm 3Tanom Kypca SBISI€TCS CaMOCTOSTENIbHAS paboTa ¢ HCHONB30BAHIEM Pa3IHYHBIX HCTOYHHKOB JIHTEPATYPHI.

B 006beM caMOCTOATENbHON PabOThI 10 AUCHUIIMHE BKIIOYAETCS CJIEAYIOLINE IJIaBHbIE ACHIEKThL:

- U3y4eHHE TeOPETHIECKUX BOIIPOCOB 110 BCEM TeMaM IHUCIUIUINHEL B cooTBeTCTBUH C TpadrKOM NPOBEACHUS KOHTPOJIBHBIX TOYEK B
CeMeCTpe IPOBOJUTCS ABE KOHTPOJIbHBIE TOUKU. Pe3ysbTaThl OLEHKU YCIIEBAEMOCTH 3aHOCATCS B BEAOMOCTb.

- HOATOTOBKA K TEKYLIEMY KOHTDPOJIIO YCIIEBAEMOCTH CTYAECHTOB B KOHTPOJIbHOH TOUKe (TEKyILasi aTTeCTalys);

- HOATOTOBKA K IPOMEXKYTOUHOH aTTecTauuu. [IpoMexxyTroyHas aTTecTals IPOBOJUTCS IO PACHMCAHUIO CeCCUU. Pe3ynbTaTsl
aTTeCTally 3aHOCSTCS B 9K3aMEHALOHHO-3a4€THYIO BEJOMOCTb M 3a4€THYIO KHIKKY CTYJEHTA (IIPU MOJY4E€HHHU M0J0XKUTEIBHOIO
pesynbTara). CTyIEHTHI, He NPOIIEALINe IPOMEXYTOUHYIO aTTeCTallUIO 110 Tpad UKy CeCCUH, A0JDKHBI IMKBUINPOBAThH
3a70JDKEHHOCTb B YCTaHOBJIIEHHOM HOPSIKE.

O01ee pacnpeieNIeHue 4acoB ayJUTOPHBIX 3aHATUI U CaMOCTOSITENILHOM pabOThI [0 TeMaM AUCLUIIIMHBL U BUJIaM 3aHATHH
MPUBEICHO B COOTBETCTBYOMEM pazaeine PI1/]

IToaroToBka K 3aHATUSIM: AJI YCIEHUIHOIO OCBOCHUS MaTepualia CTyIeHTaM PEKOMEH/IYeTCsl CHaualla 03HAKOMUTHCS ¢ y4eOHBIM
MaTepuaoM, U3JI0KEHHBIM B JICKIUAX U OCHOBHOM IUTEepaType, 3aTeM BBIIOIHUTH CAMOCTOSITENIbHbIE 3a/IaHUs, IPU HEOOXOAUMOCTH
obpamasich K JOTMONHUTEIBHOI TuTeparype.

B npouecce paboThl ¢ yueOHOM 1 Hay4HOH JIUTEPaTypoi CTYAECHT MOXET:

- JieNaTh 3alMCH 110 X0y YT€HHs B BUIE IIPOCTOTO UM Pa3BEPHYTOIO ILIaHa (CO34aBaTh IEPEYEHb OCHOBHBIX BOIIPOCOB,
PAcCMOTPEHHBIX B UCTOUHUKE);

- COCTaBJIATH TE3HUCH (IIUTHPOBaHKE HanOoIee BaKHBIX MECT CTAThH HJIM MOHOTPa(huH, KOPOTKOE U3I0KEHHE OCHOBHBIX MBICIIEH
aBTopa);

- TOTOBUTH aHHOTAIMH (KpaTkoe 0000MIeHIe OCHOBHBIX BOIIPOCOB PabOTHI);

- CO37]aBaTh KOHCIIEKTHI (Pa3BEPHYTHIE TE3UCHI, KOTOPHIE).

CTyaeHT HoIKeH OBITh TOTOB K KOHTPOJIBHBIM OIIPOCaM Ha KaXKIOM ydeOHOM 3aHsATHH. O100pseTcs U MOOMPSeTCs HHUIIHATHBHEIE
BBICTYIUICHUS C IOKJIaJaMu U pedepaTaMul o TeMaM 3aHATHH.

IMoxroToBKka TOKIANOB, BEICTYIIIEHHH U pedepaToB. Pedepat npencrapiseT coOoit MICKMEHHBII MaTepral Mo ONpeenEHHON TeMe,
B KOTOpPOM coOpaHa HH(POPMAIUS U3 OJTHOTO MIIH HECKOJBKHX HCTOYHUKOB. B HeM B 000011I€HHOM BH/IE MTPECTABIISIETCS MaTeprall
Ha OTpeJeIeHHYI0 TeMY, BKITIOYAIOIHiT 0030p COOTBETCTBYIONIHX JINTEPATYPHBIX U IPYTUX HCTOUYHUKOB. PedhepaTsr MOTYT SBIATHCS
U3JI0’)KEHUEM COZIEePKAHUS KaKOH-TM00 HayqHOH pabOoThI, CTAThH U T.II.

Joxmnan - mybnmaHoe, pa3BépHyTOE coobmeHne (MHGOpMUpOBaHHeE) TI0 OIpeeIEHHOMY BOIIPOCY HIIH KOMILIEKCY BOTIPOCOB,
OCHOBaHHOE Ha NIPUBJICYEHUHN JOKYMEHTAJILHBIX JJAaHHBIX, PE3YIbTaTOB UCCIICAOBAHUS, aHAIN3a AeATeIbHOCTH U T.1. Heobxomumo
HNOATOTOBUTH TEKCT AOKJIAAa U (WIN) WUIIOCTPATHBHBIN MaTepuall B BUJIE IIpe3eHTaluu. JJokIan 10KEeH BKIIIOUYaTh BBEICHUE,
OCHOBHYIO 4acTh U 3aximoueHue. Ha noxman orBoxurcs 20-25 MuHyT yueOHOTro BpeMeHHu. OH 10/DKeH ObITh HayIHBIM, KOHKPETHBIM,
oIpeieNIeHHBIM, TITyOOKO pacKphIBaTh MpoOIeMy 1 ITyTH ee penreHns. OcoOeHHO ciiexyeT 00paTHTh BHUMaHHE Ha 0€3yCIOBHYIO
00513aTeJIbHOCTD PELIEHUs] JOMAIIHUX 3a/]a4, YKa3aHHBIX [IPEIoaBaTesieM K 3aHATHIO.

BeinonaHeHne KOHTPOILHOM paboThl, €C/IU OHU NIPELYCMOTPEHB! paboueil nporpaMmoil aucuumiael. O0beM KOHTPOIBHON paboThI
10 15 cTpaHuIl MalTMHOMIMCHOTO TeKcTa uyepe3 1.5 naTepBania. B KOHTpOIBHOM paboTe JOKHO OBITH OTPAXKEHO YMEHHE
CHCTEMATU3UPOBATh, AHAIU3UPOBATh, 0000ILATh, IEATh BEIBOJBL U CBSI3bIBATH TEOPETHUECKUE 3HAHUS C IIPAKTUKOM.

B TexcTe HE0OXOIMMO BBIACIUTH OCHOBHBIE HICH U IIPEATIOKUTH COOCTBEHHOE OTHOIICHHE K HIM, OCHOBHBIE MOJOKEHUS pabOTHI
’eJaTeIbHO WUIIOCTPUPOBATH CBOUMU IIpUMepaMU. B TekcTe He0OX0AUMO JeaTh CChUIKU Ha HCIIOJIb30BaHHYIO JIUTEPATYPY C
yKa3aHHEM CTpaHHUIl. B KOHTponbHOH paboTe NOKHBI AKTHBHO HCIONB30BaThC HE MEHEe 3 MCTOYHHUKOB.

IToaroroBka K NPOMEXYTOYHON aTTECTALUH.

ITpu moAroTOBKE K MPOMEXYTOYHOM aTTeCTalluK CTYICHT JOJDKEH MOBTOPHO M3YyYUTh KOHCHEKTHI JIEKIUH M PEKOMEHIOBAaHHYIO
JIUTEPATypPy, IPOCMOTPETh PEIICHUS] OCHOBHBIX 33/1a4, PELIEHHBIX CAMOCTOSTENILHO U Ha 3aHATHAX. ECIU y CcTyleHTa HMEIoTCs
BOIIPOCHI, KOTOPbIE OH HE MOHSI, TO OH MOXET IOJIYYUTh OSICHEHUS HA KOHCYJIbTalluH.

CamocrostensHas pabora (CP).

3agaun caMOCTOSTENBHOM paboThL:

- obpeTeHre HaBBIKOB CAMOCTOSTENBLHON HAYIHO-HCCIIEIOBATENbCKOM pab0ThI HA OCHOBAHHH aHATN3a TEKCTOB JINTEPATYPHBIX
WCTOYHHMKOB U MIPUMEHEHUS Pa3IMYHbIX METOIOB MCCIICT0BAHYIS,

- BBIpa0OTKA YMEHHUS CAMOCTOSTEIBHO U KPUTHIECKH ITOJXOIUTh K H3y4aeMOMY MaTepUaILy.

Texnonorusi CP nomkHa obecrieunBaTh OBIAJCHUE 3HAHUSIMH, 3aKPEIUICHHE 1 CHCTEMATU3alMI0 3HaH!, HopMHUpOBaHe YMEHUIT U
HaBBIKOB. ATPOOHPOBAHHAS TEXHOJIOTHS XapPaKTEPU3YETCsI AITOPUTMOM, KOTOPBIH BKIFOYACT CICAYOIINE JIOTHYSCKHU CBSI3aHHBIC
JCHCTBUS CTY/ICHTA!

- yTeHHUe TeKcTa (Y4eOHMKA, ITOCOOHs, KOHCIIEKTa JIEKIUiT); - KOHCIIEKTUPOBAHUE TEKCTa,




- pellieHne 3a1a4 U YIPaKHESHHH, 38 JaHuii;

- MOJITOTOBKA K MPAKTHYECKUM (J1a00pATOPHBIM) 3aHSATHSIM;
- OTBETHI HA KOHTPOJIbHBIE BOTIPOCHI,

- COCTaBJICHHE [UIAHOB M TE3HCOB YCTHOTO OTBETA.

[Nepen BbIMOTHEHHEM Ta00PATOPHBIX PAOOT MO KypCy «DIEKTPOHHUKA) KXKABIH CTYIESHT JOJDKEH:

— 03HAKOMUTECS ¢ KOHCTPYKITHEHl M OCHOBHBIMHU XapaKTEePUCTHKAaMHU JJA00PaTOPHOTO CTCHIA,;

— npopaboTaTh TEOPETUUCCKUI MaTepHa, TPeOYEeMBbIid AJIs1 BHIIOJIHEHHSI TEKYIIeH J1abopaTopHOi
paboTshr;

— BBINOJHUTH HEOOXOIMMBIE IOMAITHHE PACcYeTHl B COOTBETCTBHU € TPEOOBAHUSIMH, N3JI0KEHHBIMH B
OIVICaHUH:

— 110 KQXI0# paboTe COCTAaBUTH OTUET, KOTOPBIH JTOJDKEH COAEPKATh THUTYILHBIH JHCT, e
BBITIOJTHACMON PabOTHI, KPATKHE TEOPETHYESCKHE CBEICHMS, OIICaHNE JIa00paTOPHOTO MaKeTa,
pacdeTHbIe (OPMYITEI, TPUHIMITHATIBHBIE CXEMBI HCCIEIYEMOT0 YCTPOMCTBA U SIIOPHI MOTYIaeMbIX
CHUTHAJIOB, XOJ1 pabOTHI C OMMCAHUEM POBOIUMBIX IKCIIEPUMEHTATBHBIX H3MEPEHHH, BBIBOJIBI 1
3aKoyeHust. OTYeT BRITOJIHAECTCS HA OTAETBHBIX JINCTAX MM B TETPAIH, CIaBaeMOI OCIe OKOHYAHNUS
LUKJIa 7a00paTOPHBIX padoT.

B naGoparopui nepe BHIMOTHEHUEM MIEPBOi 1abopaTopHOW paboThI CTYJCHT JT0JKEH

03HaKOMUTECS C MHCTPYKIHEH Mo TexHuke 0ezonacHoctr (Th), mocie yero pacnuceiBaeTcs B )KypHae
uHCTpyKTaxa mo Th.

JUJ1s TOTy4YeHUs IOMYCKa K BBIIIOJIHEHHIO PaOOTHI KXKIBINA CTYICHT JOJDKEH 03HAKOMHTBCS C
TEOPEeTHYECKUM MaTeprajoM K JaHHOU paboTe, MOATOTOBHUTE (opMy oTUeTa ¢ 3apaHee
HOATOTOBJICHHBIMHU TaOJIMIAMH U IpadHKaMH, Pe3yIbTaThl JOMAITHETO 3aaHMs, PACCKa3aTh O METOIHKE
MIPOBEICHUSI J1a00PaTOPHOH pabOTHI.

CTyIeHTBI, He JOIYILICHHBIEC K BBINOJIHEHHUIO PaOOThI MJIH TIPOITYCTHBILIHE 3aHATHE, BHIIOIHSIOT ¢€ B
CHeLHaIbHO OTBEICHHBIE Yachl, OIYYHB pa3pelieHue U JA0MYCK y IPernoaBaTelis.

ITocne moJy4eHus AOIyCcKa CTYACHTHI, PA30UBIINCH HA MOATPYIIIBI, COOMPAIOT UCCIIETYEMYIO CXEMY

1 TIOJKITIOYAIOT K Helf HEOOXOAMMYIO aIllapaTypy, IPOBEPSIOT NPaBHILHOCTh BCEX COCAMHEHUI.
IMony4uB paspemieHue MpernoaBaTelis, BKIFOYA0T Ja00paTOPHEIH MaKkeT U NPHCTYNAIOT K BHIIOIHECHUIO
B COOTBETCTBUH C ONHCAHHEM.

BosHukaromnye npu UcCiIeI0BaHIH BOIPOCH HEOOXOIMMO Cpa3y BEIICHHUTH Y MIPEOIaBaTeNs.

ITocie OKOHYaHHS SKCIICPHMEHTAIBHBIX H3MEPEHHUH TTOyICHHBIC PE3YJIbTATEI M IIOCTPOCHHBIC HA UX
OCHOBE YepHOBBIE TPa(UKH 3aHOCSTCS B OTYET U MIPEACTABIAIOTCS Ha IPOBEPKY MPETIOIaBaTEIIo.
PaboTa cunTaeTcst 3aKOHYEHHOH MOCIIe IPOBEPKHU MPENOJaBaTeNeM IIOJIYYCHHBIX PE3yIbTaTOB
W3MEpEHHi, cjaun paboyero MecTa JJabOpaHTy | TOJyIeHHsI B OTUETE ITOIIHCH NPETIoaBaTesl.
[Tocne oxkoH4aHust 1a0OpaTOpHON pabOTHI CTYEHT NMPOBOAUT OKOHYATEIBHOE O(pOpMIIEHUE OTYETA,
BKJIFOYArolIee B ce0s KPaTKUE TEOPETUIECKHE CBEACHHS O paboTe, X0/ BEIOJIHEHHON paboTHl,
CpaBHUBAHUEC SKCIIEPUMCHTAJIbHBIX U TCOPCTUYCCKUX 3aBMCHMOCTCI>’I, COCTaBJICHUC Fpa(l)I/IKOB,
00paboTKy OCIHILIOrPaMM, BBITIOJHEHHE HEOOXOIMMBIX PacueToB, COCTaBIEHHE BHIBOIOB MO padorTe.
Otuetsl 10 paboTe 0HOPMIIAIOTCS HE TPYIIION, a KaXKIbIM CTYIAECHTOM.

3amuTa 1adopaTopHOi paboThI IPOBOAMTCS B ONIPEAETIeHHOE BPEMsl, OTBEAECHHOE TIPEToJaBaTelIeM.
ITpu 5TOM IPOBEPSAIOTCS NPABUILHOCTE O(OPMIIEHHS U COAEPKAHUE OTUETA, 3HAHUE METOIUKH
MIPOBEACHNS N3MEPEHHH, yMEHNE OOBSICHATH MTOJTYIeHHBIE Pe3YIIbTaThl  aTh OTBETHI HA KOHTPOJIBHBIE
BOIIPOCHI.




