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1. INTAHUPYEMBIE PE3YJIBTATBI OBYUEHMUS 110 JUCIUIIVIMHE

KOI[ 1 HAUMCHOBAHUEC

HaumMmeHoBaHMe mToKa3zaTens

Kareropus (rpymnma) | Kox n HauMeHOBaHUE WHIUKATOpa
. OIICHWBaHUS Pe3yNbTaTa
KOMITETCHIIU KOMITETCHIIUU JOCTIDKCHHS
00y4YeHHUS IO TUCIUITTHHE
KOMIICTCHIIUN
OIIK-1. Crnocoben | OIIK-1.1. Hcnone3yer |3HAaTh: 0a30BbIC NPUHIUIBI pa-
MPUMEHSTh ECTECTBCH- | OCHOBBI ~ MATEMATHKH, | OOTBI 3JEKTPOHHOW BIIEMEHTHOMN

HOHAy4YHbIE ¥ OOIIeHH-
KCHEpHbIC 3HAHUS, Me-
TOZBI MAaTEeMAaTHIECKOTO
aHanmM3a W MOJEIHpPO-
BaHUsI, TEOPETHYECKOTO
U SKCHEPUMEHTAILHOTO
UCCIIEIOBAaHUS B TIPO-
(eccuoHanbHON  Jiesi-
TEITBHOCTH

(hM3HUKH, BBIYUCIUTEINb-
HOM TEXHHKM W TIPO-
TPaMMHUPOBaHUS

0a3bl, OCHOBHBIC XapaKTCPHCTH-
KH, OCOOCHHOCTH; ypaBHEHHUS,
OTHCHIBAIOMIME PabOTy dSJIeMeH-
TOB.

YMeTb: TPUMEHSTH 3aKOHBI (u-
3UKH JJ151 OOBSCHEHUS! TIPUHLIUIIOB
paboThI IIEKTPOHHBIX KOMITOHEH-
TOB W CXEM; COCTaBJAATH TUdde-
pEHIMATbHBIE ~ YpaBHEHWS IS
OITUCAHUS AIICMEHTOB.

Buanernh: HaBBIKAMH COCTaBlie-
HUS U pacueTa NPUHIHUIMTHATIBHBIX
AIICKTPOHHBIX CXEM.

OIIK-1.2. Pemaet
cTaHAapTHhIe Tpodec-
CHOHAJIBHBIE 3aJaYd ¢
MPUMEHEHUEM ecre-
CTBCHHOHAYYHBIX u
OOIICHHKEHEPHBIX 3HA-
HUH, METOJOB MaTeMa-
THYECKOTO aHaln3a u
MOICTHPOBAHUS

3HaTh: COBPEMEHHBIC METOJIbI
MaTEeMaTHYeCKOTO aHaln3a U Mo-
ACJIIMPOBaHud; MOAXOJblI K peuic-
HHIO CTaHIAPTHBIX 337a4.
YMeTb: NPUMEHATh pPa3IUYHBIC
MOAXOABI I pPELICHUS 3aJa4u
NPOCKTUPOBAHUS  DJICKTPOHHOM
CXEMBI,  HCIOJb30BaTh  €CTe-
CTBCHHOHAYYHBIC U O6HICI/IH)KG-
HEpHbIC 3HAHUS C IIEBI0 pacyera
XapaKTEPUCTUK YCTPOMCTB IMOJ
3aJjaHHbIC TPEOOBAHUSI.

BiiajgeTh: HaBBIKAMH HCIIOJIB30-
BaHUS CIEIHATM3UPOBAHHOTO
MPOrPaMMHOTO OOECTIeUeHH s JIJIst
pa3pabOTKH ¥  MOJCTUPOBAHHS
MPUHOUIIAAIBHBIX 3JICKTPOHHBIX
CXEM.

OIIK-1.3. IIpoBo-
AUT TCEOPETUUCCKOE U
IKCIIEPUMEHTAIBHOE
uccieqoBaHue  00BeK-
TOB TPOoQeCcCHOHATEHON
JeSTeIbHOCTH

3HaTh: CrmoOcOOBl  TPOBEJCHHS
TEOPETUYECKOr0 U HKCIEePHMEH-
TaJILHOTO MCCIIEIOBAHHMST; METOIbI
00pabOTKN PEe3yNbTaTOB HCIIBITA-
HUM.

YMerTb: aHanmu3upoBaTh IOJY-
YeHHbIC JaHHbIe M CYAWUTh O Ka-
YeCcTBE MPOBEJICHHBIX HCCIEN0-
BaHWIA; BBIJIBUTATh MPEAIONIONKE-
HHUS Ha OCHOBE MMEIOIEHCS WH-
dbopmanum.

Buaanern: HaBbIKaMU COTJIacoBa-
HUSI TEOPETUUECKOr0 M IKCIEPH-
MEHTAJIBHOTO SKCHEPHUMEHTOB.

OIIK-5. Cnocoben wuH-
CTAJIIUPOBATh mpo-
rpaMMHOE M ammapar-
HOe olecneyeHue st
WHPOPMAITMOHHBIX |
ABTOMATH3UPOBAHHBIX

OIIK-5.1. IIpumenser
OCHOBBI  CHCTEMHOTO
aJIMUHHCTPUPOBAHHUS,
aJIMUHUCTPUPOBAHUS
CYB]/l, coBpemeHHbBIE
CTaHAapThl  MH(OpMa-

3HaTh: npuHOUN paboTHl IHU}-
POBBIX  YCTPOMCTB;  aHaJOro-
mudpoBoe U LUPPO-aHATIOTOBbIE
npeoOpa3oBaHHUs.

YMerb: IpPUMEHATH COBPEMEH-
HBIE CTaHJAapThl MH(YOPMAIMOH-




cUCTEM LUOHHOTO B3aWMOJCH- | HOTO B3aMMOJICHCTBUSI CHCTEM;
CTBUS CUCTEM pa3pabateiBaTh HHTEp(EICE Ha
OCHOBE IU(POBBIX HIEMEHTOB.
Buaaners: HaBbIKaMH O BEIOOPY
AJICKTPOHHON KOMITOHEHTHOU Oa-
3BI JJISL PeLIeHHs 3a/1a4n obecrie-
YeHus MHPOPMAIIMOHHOTO B3aH-
MOJICHCTBUS CHCTEM.
OIIK-5.2. BemomnseT |3HaTh: OCHOBHBIC ITapaMeTpPhI
MapaMeTPUIECKyIO (GyHKIIMOHUpOBaHUS ~ wH(OpMa-
HACTpOWKYy HH(pOpMa- | IMOHHBIX M aBTOMAaTH3HPOBaH-
IIMOHHBIX M aBTOMATH- |HBIX YCTPOWCTB; CIIOCOOBI H3Me-
3UPOBAHHBIX CHCTEM HEHUS XapaKTePUCTHK.
YMeTn: HacTpauBaTh pabOTy CH-
CTeMbI TIOA 33JaHHBIC TEXHHYE-
CKHe TpeOOBaHMS.
Baanernb: HaBBIKAMH HCIIOJNB30-
BaHUsI JIOTOJIHUTEIBHOTO 000py-
JOBaHMS JJISI TECTUPOBAHHSA Da-
00THl MHPOPMAIIMOHHBIX U aBTO-
MAaTU3UPOBAHHLIX CUCTCM.
OIIK-5.3. Nacrammpy- |3HaTh: crnocoObl KOH(UTYpaluu
eT TPOrpaMMHOE U |allapaTHOTO 0OeCTIeYeHHs.
KOHQUTYpHpYET amnma-| YMeTb: MPOBOAUTH COBMECTHYIO
patHoe  obecrieueHHe | HACTPOWKY MPOrPaMMHOTO W arl-
WH(OPMAIMOHHBIX U | TTApaTHOTO OOeCTIeueHHsl.
aBTOMAaTH3MPOBAaHHBIX | BJlageTh: HaBBIKAMU HCIIOJB30-
CHUCTEM BaHUA CrieuajIu3upoOBaHHOI'O
HPOrPaMMHOTO OOECTICUeHHST /IS
KoH(pUTypanuu  wH(PpOPMAIINOH-
HBIX 1 aBTOMAaTU3UPOBAHHLIX CHU-
CTEM.
OIIK-7. Crioco6en | OIIK-7.1. Hcmonp3yer | 3HaTh: Kinaccuduranuo uHHOP-
OCYIIECTBIATE  BHIOOP | OCHOBHBIE IIIAT(OPMBI, | MAIIMOHHBIX CHCTEM; OCHOBHEIC

mwiathopM W HHCTPY-
MEHTaJIbHBIX TPOTpaM-
MHO-aIIapaTHbIX
CPeICTB ISl peanu3a-
uuu MHQOpPMAIIMOHHBIX
CHCTEM

TEXHOJIOTHH ¥ HHCTPY-
MEHTaJbHbIE IPOTrpam-
MHO-aNIapaTHbIe Cpe-
CTBa JUI1 pealu3aluu
WHPOPMALMOHHBIX CH-
cTeM

TIaTGOPMBI, TEXHOJIOTHH U TIPO-
rpaMMHO-aNIapaTHbIe CPEJICTRA.
YMeTb: TNPUMEHITH OCHOBHBIE
IaTGOPMBI, TEXHOJIOTHH W WH-
CTpyMEHTaJIbHBIE  TPOTPaMMHO-
anmnapaTHbIE CpPEACTBa Uil pea-
JIM3ald MHPOPMAIIMOHHBIX CH-
CTEM.

Baagers: HaBblkamu paboTHI C
Pa3ITMYHBIMUA TEXHOJOTHSAMH IS
co3laHuss WHPOPMAITUOHHBIX CH-
CTEM.

OIIK-7.2. OcymecTs-
nseT BeIOOp TwIaThopM
U HMHCTPYMEHTAJbHBIX
MPOTpaMMHO-

anmapaTtHBIX  CPEICTB
UL peaju3alid  VH-
(hopMarmoHHBIX cu-
CTeM, MpPHUMEHITH CO-
BpEMEHHBIE  TEXHOJIIO-
MM peajHu3alid  WH-
(OpMaLIMOHHBIX CUCTEM

3HATh: COBpPEMEHHBIE TEXHOJIO-
MU pean3aniui UHPOpMAIMOH-
HBIX CHCTEM; OCHOBHBIE OCOOEH-
HOCTH (YHKITMOHUPOBAHUS
mw1aThopM U UHCTPYMEHTATBHBIX
MPOrpaMMHO-AIapaTHBIX
CPEJICTB.

YMeTb: BbIOUPATH PpaAIOHATb-
HbII MHCTPYMEHT NPOEKTUPOBA-
HUS Ui MHQOPMAIMOHHBIX CH-
CTEM.

Buiajernh: HaBBIKAMH HCIOJB30-
BaHUS CIEIUAIBHOTO 000py/10-




BaHUs TIPU peaTn3aliii CUCTEM.
OIlK-7.3. Peamu- |3HaTh: TEXHOJIOTHH W HWHCTPY-
3yeT MH(POPMAIMOHHBIC | MEHTAIILHO MPOTrpaMMHO-
CUCTEMBI C MPUMEHEHH- | allIIapaTHBIC CPEJICTRA.

€M TEXHOJIOTUH W WH-| YMeTh: pa3pabareiBaTh WH(OP-
CTPYMEHTAJIBHBIX IPO- | MAIIHOHHBIC CUCTEMBI.
rpaMMHO-anmnapatHeie | BjaameTs: HaBbIkaMu BBIOOpaA WH-
CpeACTB CTPYMEHTOB JIIsi TIPOCKTHPOBA-
HUSL.

2. MECTO JUCHUILJIUHBI B CTPYKTYPE OBPA3OBATEJIbHOM

NPOI'PAMMDBI

1. Komnerennuss Crioco6eH NMpUMEHSITh €CTECTBEHHOHAYUYHBIE M OOIICHHKE-
HEpHbIEC 3HAHUS, METOJIbI MATEMAaTUYECKOT0 aHAIN3a U MOJEIIMPOBAHUS, TEOPETUYE-
CKOTO M SKCIIEPUMEHTAILHOTO UCCIIeIOBAaHUS B MPOGECCUOHATBHON eI TEIbHOCTH.

I[aHHaSI KOMIICTCHIIUA (I)OpMI/IpyeTCSI CJICAYIOIUMHA JUCIHTUIITIMHAMM.

Cranus HaunmMeHoBaHUS AUCHUIUIMHBI
1 Maremartnka
2 BeruncnuTenpHas MaTeMaTUKa
3 dusuka
4 AJNTOPUTMBI U CTPYKTYPBI JAHHBIX
3) ApxuTeKkTypa HH()OPMALIMOHHBIX CUCTEM
6 MaremaTnueckre MeTo]Ibl KHOEPHETUKHU
7 MeToap! uccieT0BaHus ONepaIyii
8 MoenpoBaHue CHCTEM
9 Teopust ”HPOPMALIMOHHBIX MPOLIECCOB U CUCTEM
10 JluckperHas MaTemaTHka
11 NudopmaTtuka
12 TexHnueckas JIEKTPOHUKA
13 [Tepudepuitnoe obopynoBaHme
14 YyeOHast 03HAKOMUTENbHAS MPAKTHUKA
15 YyeOHas TexHonornueckas (IpOeKTHO-TEXHOJIOTHYECKasl) MPAKTHKa

2. Komnerenmusi CriocoOeH WHCTaNIMPOBATh MPOTPAMMHOE U allllapaTHOE
oOecrieueHue 1711 UHPOPMAITMOHHBIX U aBTOMATU3UPOBAHHBIX CUCTEM.

JlanHast koMrieteHus popmMupyercs CaeayIUMI TUCIUILTHHAMU.

Cramus

HanmenoBanus JAUCHUITIIMHBI

1

ynpaBJ’ICHI/Ie JaHHBbIMH

AJIMUHUCTpUPOBaHNE HHPOPMAITMOHHBIX CUCTEM

ApXUTEKTYpa HHPOPMALIMOHHBIX CHCTEM

WHucTpymMeHTanbHbIe cpeicTBa HH(OPMAIIMOHHBIX CHCTEM

OHCpaLII/IOHHBIC CHUCTCMBI

Texuuueckas OJICKTPOHUKA

[Tepudepuitnoe o6opynoBaHme

ONOO OB WIN

VYueOHas TEXHOJIOTHYCCKAs (HpOCKTHO-TCXHOJ’IOPI/I‘-ICCKaH) IMPAKTHUKA

3. Komnerenuuss Crioco0eH OCYyIIECTBIATh BHIOOP MIAT(HOPM U MHCTPYMEH-
TaJTBHBIX TPOTPAMMHO-AIMAPATHBIX CPEACTB I peaau3aui HHHOPMAIMOHHBIX CH-

CTEM.




JlanHast koMrieTeHust QOpMUPYETCsl CIETYIOIUMH TUCIUTUTUHAMM.

Cragus HaunmenoBaHus qUCIIAILINHEI

1 WHpopmanmoHHbIe TEXHOJIOTUU

AJMUHUCTpUpOBaHKE HHOOPMAITMOHHBIX CUCTEM

ApXUTEKTYpa HHPOPMALMOHHBIX CHCTEM

HHcTpyMeHTaIbHBIE CpeicTBAa HHPOPMAITMOHHBIX CUCTEM

I/IH(l)OKOMMYHI/IKaHI/IOHHBIC CHUCTEMBI U CCTU

OrnepalinOHHBIE CUCTEMBbI

Texumueckas QJICKTPOHHKA

[Tepudepuiinoe obopynoBanue

O N0 |lWwiN

YueOHast TexHoJIorn4yecKkas (IpOeKTHO-TEXHOJIOTHUecKast) MPaKTHKa

3. OFBEM JIUCHUIIJINHBI

OO6mas Tpy10eMKOCTh JUCHUIUIMHBI COCTaBIISICT 6 3a4. enuHuI], 216 dYacos.
dopMa IPOMEKyTOUHOH aTTecTanuu JudepeHIIMPOBAHHBIN 3a4eT

Ce-
o Bcero
Bun yuebHoi paboTbl MeCTp
4acoB
Ne 4

OO0miast TpyA0€MKOCTh TUCIHUIUIUHBI, Yac 216 216
KonTakTHas padora (ayAuTOpHbIE 3aHATHS), B TOM YHC- 105 105
Jje:

JIEKITHI 34 34

J1a00paTOpHBIC 68 68

MIPAKTUICCKHE - -

IPYNIOBBIE KOHCYJIBTALUU B IEPUO TEOPETUUECKOTO 3 3

00ydYeHUs U IPOMEKYTOUYHON aTTeCTAUN
CamocrosiTesibHasi padoTa CTY/ICHTOB, BKJIIOYAs WH/IU- 111 111
BH/IyaJIbHbIE U TPYNNOBbIE€ KOHCYJIbTAIUN, B TOM YHCJIE:

KYpPCOBOM NMPOEKT 0 0

KypcoBas paboTa 0 0

pacueTHO-TpaduIecKoe 3a1aHNe 0

WHIUBUAYAIBHOE TIOMAIIIHEEe 3aJaHue 0 0

camMocCTosITeNIbHAs paboTa Ha OJATOTOBKY K ayJUTOPHBIM 111 111

3aHATHUSM (JIEKIUH, TPAKTUIECKHE 3aHITHS, 1a00opaTop-

HBIC 3aHSATHSI)

HK3aMeH - -




4. COJEPKAHUE JUCIIATITAHBI

4.1. HaumeHOBaHMe T€M, HX COJepKaHue U 00beM

Kypc2 Cemectp 4

OO6beM Ha TeMaTUYECKUH pa3ies Mo BUJaM Harpy3ku yueOHOi

Ne HaumenoBanue paszaeina HarpysKu, 4ac
/T (kpaTkoe coJiep>KaHue)  — [Ipaktrueckue | JJaboparopusie | CaMocTosITeIbHAS
3aHSTHS 3aHSTHS pabora
1 2 3 4 5 6
1. Beegenue
(HaMEeHOBaHUE TEMATHUYECKOTO pa3jiena)
[Ipenmer, npobnembl u 3a-
1 | Aaum Kypca. Uctopuueckuii 1 1
3KkcKypc. OCHOBHBIE TOHS-
THUS U ONIPE/ICTICHUS
NTOTI'O 1 1
2. [ToynpoBoAHMKOBbIE NPHOOPHI
(HaMEeHOBaHWE TEMATUYECKOTO pa3iesa)
DAEKTPONPOBOAHOCTH O~
JIyIPOBOAHUKOB. JIBHKeHNE
1 HOCHUTETICH sapsa. Dnex- 9 4
TPOHHO-IBIPOYHBIN 1 Me-
TaJIO-TIOTYIIPOBOIHUKOBBIT
epexobl
BrinpsimutenbHbIe JUOIBI,
o | BapUKambl, CTaOMIINTPOHEI, 5 8 5
CTaOUCTOPBI, UMITYJILCHBIE
TTOBI
bunonsipubie TpaH3UCTOPBHI.
3 | [NoneBsie TpaH3ucTOphL. TH- 2 8 6
PUCTOPBI
NTOTI'O 6 16 16
3. YenaureabHble KACKa/Abl HA TDAH3UCTOPAX
(HaI/IMeHOBaHI/IC TEMATHYECCKOT'O pa3;[ena)
OcCHOBHBIE TapaMeTpPhI U
XapaKTePUCTHKH YCUITHTE-
1 | neii. OGpaTHbIE CBA3M B 2 4
yeunurensx. Cradbunuza-
11 PeKUMa TTOKOS
YcunurenbHbie KackaJbl Ha
OWITONISIPHBIX U TTOJIEBBIX
2 | tpansucropax. Koppekuus 2 8 10
aMIUTUTY/IHO-4aCTOTHOH Xa-
PAKTEPUCTUKH YCUIIUTENEH
NTOT'O 4 8 14
4. Yeuaurteau HANPSIKEHUs] 1 MOIIHOCTH
(HaI/IMCHOBaHI/IC TEMATHYCCKOT'O pa3ﬂena)
Ycunutenu ¢ pe3sucTUBHO-
1 €MKOCTHOH CBSI3bIO. Y CHIIH- 2 6 10

TEIM TIOCTOSHHOTO  TOKa.
OnepallioHHbIE YCUIIUTENN




O0bemM Ha TEeMAaTHYECKUI pa3/ien Mo BUIaM Harpy3Ku yaeOHOMH

Ne HaumenoBanue paszaena HarpysKu, 4ac
/T (kpaTkoe coJiep:KaHue)  Eo— [Ipaktrueckue | JJaboparopusie | CaMocTosITeIbHAS
3aHSTHS 3aHSTHS pabora
(OY). NzbuparenbHbie ycu-
JTUTENN
2 Knaccel ycunenus. Ycuu- 2 6
TEJIU MOIIHOCTHU
UTOI'O 4 6 16
5. FeHepaToOpbl TAPMOHUYECKUX KOJIe0AHMIT
(HaMeHOBaHUE TEMATUYECKOTO pa3jiena)
YcnoBus caMoB030YXKICHUS
reaepatopa. KonebarenbpHas
| | XApaKTEpUCTHKA TeHepaTo- 5 4 10
pa. IIpuHIUIIBI TOCTPOEHUS
reHepaToOpoB  TapMOHHYE-
CKUX KOJICOaHMIA
NTOI'O 2 4 10
6. basucel HMGPOBBIX HHTEIPAJbLHBIX CXeM
(HaI/IMCHOBaHI/Ie TEMATHYCCKOTI'O pa3z[ena)
Tpan3ucropHo-
TPaH3UCTOpHAS JIOTUKA
(TTJI). OMUTTEPHO-
1 2 4 6
cBszanHas Jsoruka (DCJI).
WNuTerpanbHas WHXEKIHMOH-
Has JIOTHKa (I/Izﬂ)
Tpan3ucropHas JIOTHKa Ha
M/II-Tpan3ucropax (MJII
2 TJI). Tpan3ucropHas Jioruka 2 4 6
Ha KOMILIEMEHTapHBIX
M/II-Tpan3ucropax
(KMUII TJI)
NTOI'O 4 8 12
7. lluppoBbie YCTPOHCTBA
(HaMeHOBaHWE TEMATHUYECKOTO pa3ienia)
HIudpartops! u nemudparo-
pel.  MyIbTUIUIEKCOPBI U
1 | nemynpTumnekcopsl.  Ilpe- 2 6
oOpaszoBarenu kojoB. Cym-
MaTOPBI
2 Tpurrepsl. Peructper. Cuér- 2 8
YUKW UMITYJIHCOB
Amnanoro-ugposbie U 1uQp-
3 | po-anamoropbie npeodpaso- 2 8 10
BATEJIN. 3anoMHuHaroImue
YCTPOMCTBA
UTOT'O 6 8 24
8. UmnyJbCcHBbIE YCTPOHCTBA
(HaI/IMeHOBaHI/Ie TEMATHYCCKOT'O paBﬂena)
1 | MynbTuBHOPATOpPHI 2 6 6
I'enepaTopsl nuHEHO-
2 | U3MEHSIOUIETOCs HarpsKe- 2 4 6
Hus. KoMmaparopel Hanpsi-




O0bemM Ha TEeMAaTHYECKUI pa3/ien Mo BUIaM Harpy3Ku yaeOHOMH
Ne HaumenoBanue paszaena HarpysKu, 4ac
/T (kpaTkoe coJiep:KaHue)  Eo— [Ipaktrueckue | JJaboparopusie | CaMocTosITeIbHAS
3aHSTHS 3aHSTHS pabora
YKEHU I
NTOI'O 4 10 12
9. UCTOYHMKHM BTOPHMYHOIO 3J1eKTPONUTAHUSA
(HaMEeHOBaHNE TEMATHIECKOTO pa3Jerna)
1 | Boinpsimutenu HanpsKeHUs 1 4 4
[Tapamerpuueckre U KOM-
2 | MeHCalMOHHBIE CTa0WIN3a- 2 4 5
TOPBI
UTOI'O 3 8 9
BCEI'O 34 68 111

4.2. ConepxaHue NPAKTHYECKUX (CEMUHAPCKHUX) 3aHATHI

He nmpenycMoTpeHO yueOHBIM TLIaHOM.

4.3. Conepxxanue J1a00paTOPHBIX 3aHATHI

Kypc 2 Cemectp Ne 4

Ne | Ne paznena AMCUUTUIMHBI . Kon-Bo
HaunmenoBanue 1abopatopHOii paboThI
n/m | (B cooTBeTCTBUH C 1.4.1) 4acoB
1 5 HccnenoBanue BBIIPSIMUTEIbHBIX JUOAOB U TUO - 4
HBIX CXeM
5 5 HccnenoBanue OUIONIAPHBIX U MOJIEBBIX TPAH3U- 8
CTOPOB
3 3 HccnenoBanue ycHiIMTENbHBIX KaCKa0B Ha OUIO- 8
JSIPHBIX M TIOJIEBBIX TPAH3UCTOPax
4 4 HccnenoBanue n30UpaTeNbHbIX YCUIUTENEH 8
5 5 HccnenoBaHue reHepaTopoB rapMOHUYECKHUX KOJIe- 6
Oanmit
6 6 bazucel 1uppoBeIX HHTETPAIbHBIX MUKPOCXEM 4
(TpaH3uCTOPHO-TPAH3UCTOPHAS JIOTHKA)
bazucel uppoBeIX HHTETPATIBHBIX MUKPOCXEM
7 6 (Tpansucropnas noruka Ha M/III-Tpan3ucropax, 4
TpaH3ucTOpHAs JOTMKa Ha KOMIUIEMEHTAPHBIX
MJIII-Tpan3ucropax)
8 7 Amnanoro-un¢poBsle U IH(po-aHATIOrOBbIE MPE0O- 5
paszoBarenu
9 8 Knaymue MyabTUBUOPAaTOPHI 4
10 8 ABTOKOJIE0ATETFHBIE MYJIBTHBHOPATOPHI 4
11 8 Komnaparopb! HanpsikeHH 4
12 9 BrInpsiMUTENN HaNPSKEHUS 4
13 9 [TapameTpudeckne 1 KOMIICHCAITHOHHBIE CTA0MIIH- 4
3aTOpHI
UTOTI'O 68

4.4, Coagep:xaHue KypcoBOro npoekTa/padorbl

He npenycMoTpeHO yueOHBIM TLIaHOM.




4.5. Coaep:xaHue pacueTHO-rpaduuecKoro 3ajanusi,
HHIMBUAYAJbHBIX TOMALIHUX 3aaHUI

He npenycMoTpeHO yueOHBIM TLIaHOM.

5. OHEHOYHBIE MATEPHAJIBL IVISI NPOBEJEHUS TEKYIIEI'O
KOHTPOJIS, TIPOMEXYTOYHOU ATTECTALIMN

5.1. Peanu3auus KoMIeTeH M

1. Komnerenuusa OIIK-1. CnocobeH mpuMeHsTh €CTECTBEHHOHAYYHbIE U 00-
IIEMH)KCHEPHBIE 3HAHUSA, METOJbl MAaTEMaTHYECKOTO aHalh3a W MOJEIUPOBAHUS,

TCOPECTUUCCKOI'O M 3KCIICPUMCHTAJILHOI'O MCCICAOBAHHA B HpO(i)eCCHOHaHBHOﬁ ACs-
TCIBbHOCTH.

HanmeHnoBaHue MHAMKATOPA DOCTHKECHHS
Hcnonb3yeMsele cpencTBa OLCHUBaHUS

KOMIICTCHIINU
OIIK-1.1. Ucnonb3yeT OCHOBBI MaTEMAaTHKH, (PU3H- 3aImTa Ja00paTOPHBIX padoT;
KU, BBEIYMCIIUTEIHLHON TEXHUKU U IporpaMmMmnupoBa- I[I/I(b(bepeHHI/IpOBaHHI)H\/JI 3a4eT
HU
OIIK-1.2. Pemaet crangapTHbie Mpodeccro- 3aIuTa JJabopaTOPHBIX padoT;

HaJIBHBIC 3aJa4U C IPUMCHCHNUECM €CCTCCTBCHHOHAY Y-
HBIX ¥ OOIIEMH)KEHEPHBIX 3HAHUM, METOJJOB MaTeMa-
TUYCCKOI'0 aHaJIM3a U MOACTIMPOBAHUA

OIIK-1.3. IIpoBoauT TEOpETHUECKOE U IKCIIE- 3aIuTa 1abopaTopHBIX padoT;

pUMEHTaIbHOE UCCIIeTOBaHIEe 0OBEKTOB podeccH- nuddepeHIMpOBaHHbII 3aUeT
OHAJILHOM JESATEeIbHOCTU

muQepeHIIMPOBAHHBIN 3a4€T

2. Komnerenmus OIIK-5. CriocoOeH MHCTAIIMPOBATh MPOrPaMMHOE U arra-
paTHOe obecrnieueHue /sl THOOPMALIMOHHBIX U aBTOMATU3UPOBAHHBIX CUCTEM.

HanmeHnoBaHMe MHAMKATOPA TOCTHKECHHS
KOMIIETEHLIUH
OIIK-5.1. [IpuMeHsieT OCHOBBI CUCTEMHOTO aIMMHU- 3al1uTa JJabopaToOpHBIX padoT;

cTpupoBanus, agmuHuctpupoanust CYBJI, cope- nuddepeHIMPOBaHHBIN 3aUeT
MEHHBIC CTaHAPThl HH(HOPMAIIHOHHOTO B3aMMOJICH-
CTBHUS CHCTEM

HCHOHLSyeMLIe cpeacTBa OUCHUBAHUA

OIIK-5.2. BrinonnseT napaMeTpuuecKyro 3amuTa 1a00paTOPHBIX padoT;
HaCT‘poﬁKy I/IH(I)OpMaI_II/IOHHLIX 1 aBTOMATU3UPOBAH- ,Z[I/I(l)(l)epeHLII/IpOBaHHHﬁ 3a4eT
HBIX CUCTEM

OIIK-5.3. Hucrammupyer nporpaMMHOE U 3aIuTa 1abopaToOpHBIX padoT;

KOH(UTYpUPYET arnmapaTrHoe odecriedenne nHpop-

g depeHIMPOBaHHBIN 3a4eT
MAaIlIMOHHBLIX U aBTOMATHU3UPOBAHHBIX CUCTEM

3. Komnerennus OIIK-7. CriocoOeH ocyiecTBisTh BbIOOp MmiIaTGopM U WH-

CTPYMEHTAJIBHBIX MPOTPAMMHO-AIIAPATHRIX CPEJCTB U peaiu3aluu HHPOpMaIIH-
OHHBIX CUCTEM.

HanmeHnoBaHMEe MHAMKATOPA TOCTHKESHHS
KOMIICTEHIINT
OIIK-7.1. Ucnionp3yeT OCHOBHBIE IIAT(HOPMBI, TEX- 3aIuTa JJabopaTopHBIX padboT;

HOJIOTMH M UHCTPYMEHTAJILHBIC ITIPOTPaMMHO- T hepeHITMPOBAHHBIN 3a4eT
anmapaTHbIe CPEACTBa I peaan3anuy nHpopMaIu-
OHHBIX CUCTEM

OIIK-7.2. OcymecTBiseT BbIOOp m1aTdopM 1 UH- 3ammmuTa 1a00paTOPHBIX padoT;
CTPYMEHTAJIbHBIX IIPOrPaMMHO-AINAPATHLIX CPEJCTB I[I/I(b(bepeHLII/IpOBaHHHﬁ 3ayeT

Hcnons3zyembie cpeacTBa OIeHUBaHMS




JUTSL peaTn3aliuy HHPOPMAITHOHHBIX CHCTEM, IPUME-
HSTh COBPEMEHHbIC TEXHOJIOTUHU Pean3alii HH-
(OpPMAIMOHHBIX CHCTEM

OIIK-7.3. Peanu3syet nHpOpMAIIMOHHBIE CHCTEMBI C 3ammTa Ja00paTOPHBIX padoT;
MIPUMEHEHUEM TEXHOJIOTUA U HHCTPYMEHTAJIbHBIX muddepeHIMPOBAHHBIN 3a4eT

POrpaMMHO-aIapaTHEIE CPEJICTB

5.2. TuNoOBbIe KOHTPOJIbHBIE 32aHMS JIsl IPOMEKYTOYHOM aTTeCTAlUN

5.2.1. llepeyeHb KOHTPOJIbHBIX BONPOCOB (THIOBBIX 3aaHUI)
015 dk3aMeHa / nudpepeHUHPOBAHHOTO 3a4eTa / 3aUeTa

Ne
ConeprxaHue BOIPOCOB
n/n
1 UT0 Takoe 3JEKTPOHHO-BIPOYHBIN MTepexo1?
2 Yo Takoe KOHTAKTHAsl Pa3HOCTh NOTEHIMAIOB?
3 Ha3oBuTe 0CHOBHBIE COCTABIIAIOIINE TOKA B P-N—TEpexoJe.
4 Uto Takoe 0OpaTHBIN TOK P-N - mepexo/ia U Kak OH 3aBHCHUT OT TeMIIEpaTyphl?
5 Kakoe BiMsHHE OKa3blBaeT BHEIIHEE NpsAMOe U OOpaTHOE HaIpsDKEHHE Ha CBOMCTBA
p-n—niepexona?
6 Yem otnmyaercsa quddysus u apeiid HocuTenei 3apsaa?
7 OOBSACHUTH OCHOBHOE CBOMCTBO P-N-Tiepexoa U U300pa3uTh €ro BOJIbT-aMIEPHYIO Xa-
PAKTEPUCTHUKY.
Uro takoe npoboil p-n—nepexona? Kakoe npakruyeckoe 3HaYCHHE UMEET AJIEKTpUYe-
CKHI po0Ooii?
[lepeuncnure OCHOBHBIE MTapaMeTPhl CTAOMIUTPOHA.
10 | Yro Takoe cTaOUCTOPHI U ABYAHOHBIE CTAOUIUTPOHBI?
11 C ueM cBs3aHO NOSABJICHHE BHIOpOCA HANIPSDKEHHs HA EPEXOAHOM XapaKTepUCTUKE MU
BKJIFOUEHUHU UMITYJILCHOTO Auoja?
12 Kak n3MeHsI0TCsl TOK M HalpsHKeHHE Ha JUOJIe MTPU ero BKIIOUEeHUH?
13 | Yto Takoe BpeMsl yCTaHOBJICHHUS tycm ¥ Bpemst BoccTanosienus {2
14 Kak 3aBuCHT BpeMsi yCTaHOBJIEHUSI U BOCCTAHOBJICHHSI OT aMIUIMTY[bl MPSAMOro M 00-
paTHOro TOKa?
15 | KakoBbl ciocoObl yMEHBIIIEHUs] BPEMEHH KU3HU HEOCHOBHBIX HOcUTelNeH 3apsaa?
16 | Yro Takoe 6aprepHas u AU Py3uOHHAS EeMKOCTh?
17 Kak 3aBucuT BesinunHa 0apbepHO €eMKOCTH OT HapsbKEeHUs Ha auone?
18 | B yem cocToUT OTIIMYHME MEX]Y TPaH3UCTOpaMu P-N-p Tuma u N-p-n tumna?
19 Uro Takoe K03(hPUIMEHT MHKEKIMH?
20 | Yro takoe KO3 HUIMEHT nepeHoca’?
21 Uro Takoe 3 pexT Moayasun mupuHbl 6a3sl (3pdext Ipnn)?
29 Kak u noueMy BIMsSET HaNpPsKEHHUE U;«G Ha I0JIOXKEHUE BXOJIHOM CTaTMYECKOW Xapak-
TEPUCTUKH B CXEME BKJIIOUEHUS TpaH3ucTopa ¢ oomei 6azoii (OB)?
23 | Kakue mpornecchl B CTPYKTYpe TPaH3UCTOpa ONPEAEISIIOT TOK B BbIBOJIE 0a3bl?
24 Kak cBsi3aHbl TOK ASMUTTEpa, 0a3bl U KOJUIEKTOpa?
o5 [Touemy BBIXOJHBIE BOJIbT-aMIIEPHBIE XapakTepucTHKH B cxeme Ob 3axoasr 3a och op-
nouHaT?
26 Kak ¢ TOMOIIBIO KOJUIEKTOPHBIX M SMHUTTEPHBIX  XapaKTEPHCTHK OMpenenith h-
napaMeTpsl TpaH3ucropa B cxeme ¢ Ob?
97 Urto Takoe HachlllleHUE U OTceuka B ounosisipHom Tpansuctope? [lokazats 3t obnactu
Ha BOJIbT-aMIIEPHBIX XapaKTEPUCTUKAX TPAH3UCTOpa, BKIIOYEHHOTO 1o cxeme Ob.
28 Kakum o6pasom Hanpsxenne U Biuster Ha monoxkenue BXoaHoi (6a30Boif) xapakTe-

puctuku cxeme 097?
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29 [Touemy HaK/IOH BBIXOJHBIX (KOJUIEKTOPHBIX) XapaKTepUCTHK B cxeme OD Gosnblie, uem
B cxeme OB?
[Touemy BbIXOZHBIE XapakTepUCTUKU B cxeMe OO BBIXOIAT, IPUOIU3UTENBHO, U3 HaYa-

30 | ma xoopauHar, a B cxeme Ob 3axoast B 001aCTh OTPHUIIATEIBHBIX 3HAYCHHUHA KOJUICKTOP-
HOT'O HaNpsKeHus?

31 ITouemy BXoxaHbIE XapakTepucTuku B cxeme Ob BBIXOJAT M3 Hauyajga KOOpJIMHAT, a B
cxeMme OD 3axomdaT 3a ock abcrucc?

32 Kak cBsi3anbl Ko unmenTs! nepenayn Toka B cxeme Ob u 037?

33 KaxoB ¢u3nyeckuii cMbICa Kax10ro u3 h- mapameTpoB Tpan3ucropa?

34 Kakas u3 cxem BKJIIOUEHHs TPaH3UCTOpa UMEeT HauboJIblilee YCUIIEHUE 110 MOIIIHOCTH ?

35 Io kaKoii MPUYMHE COMPOTHBIICHNE 3aePTOrO KOJUIEKTOPHOro mepexona I ;) B cxeme
Ob 0Ooaclie, ueM B cxeme OD?

36 Hanucare OCHOBHBIE YCIIOBHSI MHXKEKLUH, SKCTPAKIMM B MAJION PEKOMOWHAIMM JUIS
TpaH3ucTopa P-N-p u N-pP-N CTPYKTYpP.

37 Kakoli TOk TeueT B BbIBOJIE KOJUIEKTOPA B PEKUME OTCEUKH?

38 | Uem ompenensiercs: TeMIepaTypHasi HECTaOMIIBHOCTh KOJUIEKTOPHOrO ToKa?

39 HazoBure u oxapakTtepusyiiTe OCHOBHBIE CXEMbl IUTaHUS OUIOJISAPHBIX TPAH3UCTOPOB
OT OJTHOI'O UCTOYHHKA.
Kakue npubopsl oTHOCATCS K Kiaccy MpUOOpPOB € MOJEBBIM (MOTEHLUANBHBIM) yIIpaB-

40 nenueM? B yem uX mpeuMylecTBO nepesn OMMOJISPHBIMU TPAH3UCTOPAaMH, YIpaBliisie-
MBIMHU TOKOM?

a1 Kak ycTpoen mosieBoi TpaH3UCTOP C YIPABIISIOMUM P-N 1epexo1oM (YHUTPOH) U KaKyIO
pOJIb B HEM HUrpaeT P-n nepexon?

42 Kak ocymecTBisiercss MOAYIISIIMS IIMPUHBI KaHana?

43 Kak 00bscHUTH orpanndenue pocta Toka |, mpu pocre nanpsoxenns U, 2

44 N300pa3ute CTOKOBBIE U CTOKO-3aTBOPHBIE XapaKTEPUCTUKHU yHUTpOHA. [losicHuTe mpo-
UCXO0KJICHUE Pa3JIMUHbIX 00JacTell U3 HUX.

45 TTosicHUTE CMBICT HANPSKEHUH HACHIIEHUs U oTcedku Toka | . Kak onu cpsizanbi?

16 Kak ompenensitorcss ocHOBHbIE nud@epeHnanbHble mapaMeTpbl MOJEBbIX TPaH3UCTO-
poB?

47 Yro Takoe TemmeparypHo-ctabmibHas Touka (TCT)? B uem e€ mpaktuueckas IeH-
HOCTb?

48 N300pa3ute 5KBUBATIEHTHBIE CXEMBI TI0JIEBOI0 TPAH3UCTOPA AJIS IUANa30HOB BHICOKHX U
HU3KHUX 4acToT.

49 N300pa3ute mpoCTEHIIYIO0 CXEMY YCUIIUTENS Ha OJIEBOM TPAH3UCTOPE C YIPaBIISIOLIIM
p-N nepexoaoM.

50 N3 kakux cooOpakeHuii BbIOMparoT aneMeHTsl R, n C, B 1enu ucroka yHuTpona? Ka-
kre GyHKuuu BeimoHseT 3t1a RC-nens?

51 Yo Takoe TpaH3UCTOP C U30JIMPOBAHHBIM 3aTBOPOM U B UEM €0 OCHOBHOE OTJIMYHE OT
M10JIEBOTO TPAH3UCTOPA C YIPABIISIOMIKUM P-N NEPEX0JI0M U OUIOJISPHOTO TpaH3ucTOpa?

52 tIT(i 03Haqa‘1'10T TepMHHBI "oboramienue kaHama', "obeqHenue kaHama", "UHAYIIUPOBAH-
HbII KaHan'"?

53 Kaknmu Bo3moxkHOCTSIME oOnagaer MJIII-TpaH3uCTOp €O BCTPOCHHBIM KaHAJIOM?
N300pa3uTte ero BojbT-aMIepHbIE XapaKTEPUCTUKU.

54 [Tosicante npuHnmn aeiicteus M/II-cTpykTypsl ¢ MHAYIHPOBAaHHBIM KaHaioM. Kak B
NIOJIYTIPOBOJJHUKE P-TUIIA CO3AATh MIEKTPOHHBIN KaHaI?

55 Kakoli BUJ1 IMEIOT BOJIbT-aMIIEPHBIE XapaKTEPUCTUKU TPAH3UCTOPA C UHIYLIUPOBAHHBIM
KaHajoM?

56 Kak mo I'OCTy o6o3HauaroTcsi mojieBble TpaH3ucTOophl? Kak mo mx 0003HaYeHUIO

Y3HATh TUIT KaHaja?
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57 | Kakue cyniecTByroT OCHOBHBIE TTapaMeTPhl M XapaKTEPUCTHUKU YCHIUTENS?

58 | IlosicHUTB BUJI aMILUIUTYAHO-YACTOTHOM XapaKTEPUCTUKU YCUIIUTEIIS.

59 Kak onpenensieTcst [MHaMU4ECKUI TMana3oH YCUINTENS?

60 | Kak onpeznensieTcs mojoca nponycKaHus yCUIUTENS?

61 IIpencraBuTh METOJIMKY U3MEPEHHUS BXOAHOTO CONPOTUBIICHUS YCUIIUTEIIS.

62 Kakue cymiecTByIOT BUIbI OOpAaTHBIX CBSA3EH B YCHIIMTEINSX?

63 | Kak Biusier oOpaTHas CBsI3b HA OCHOBHBIE IIAPAMETPbI M XapaKTEPUCTUKH YCUIIUTENS?

64 Kakue cymecTByIoT enu cMemeHusi paboyeil TOUKH MOKOS B YCHJIMTENBHBIX KacKaiax
Ha OUNOJISIPHBIX TpaH3HCcTOpax?

65 Kakue cymecTByloT cxembl CTaOMIIM3alMU peKUMa MOKOSl B YCHJIMTENBHBIX KacKalax
Ha OUNOJISIPHBIX TpaH3HcTOpax?

66 Kakum 06pa3zom ocyuiecTBisieTcs TeMIepaTypHas CTa0MIn3alus pekuma okosi B yCu-
JMTEIHHOM KacKaJle Ha OUIIOJIIPHOM TpaH3HuCTOpE?
Kakum 00pa3zom ocylecTBiseTcsl KOPPEKLHs aMIUIUTYAHO-4aCTOTHON XapaKTepUCTUKU

67 | ycUIUTEIhHOTO KacKajga Ha OUIIOJIIPHOM TPaH3UCTOPE B OOJIACTH BEPXHUX U B 007aCTH
HIDKHUX 4aCTOT?

68 | M300pa3uTh SKBHBAJICHTHYIO CXEMY 3aMEIICHHUS YCUITHTEIISL.

69 | Kak onpenensitoTcsi HUXKHsISI 1 BEPXHsIsl TPAHUYHBIE YaCTOThl YCUIUTENS?

20 KakuM mapameTpoM KOJIMYECTBEHHO OLEHHBAIOTCS YAaCTOTHBIC MCKA)KEHUsS CHTHAJIA B
00J1aCTH HWKHUX U BEPXHHUX YaCTOT YCHJIUTENs?

71 Hatp OmpezesneHue aMIUTUTYAHO-4YaCTOTHOH, ()a304acTOTHOW, aMIUIMTYIHOW W Tepe-
XOJJHOM XapaKTEPUCTUK YCHUIIUTEIIS.

79 N300pa3uTh MepexoqHyl0 XapaKTePUCTHKY YCHIIUTENS C alepuOJUYecKor u Kojeba-
TeabpHOH hopmoli ppoHTa.

73 YeMm 00yc0BICHBI JIMHEHHBIE U HETMHEHHBIE HCKAXXEHUS BBIXOIHOTO CUTHAIA B YCHIIU-
Tee?

74 [IpencraBuTh BBIBOJ BBIPAXKEHUS AJIs KO3 (UIIMEHTA YCUIICHUS YCUIUTENS C MOCIeN0-
BaTeJIbHON 00OpPaTHOM CBSI3bIO 110 TOKY.

75 Kakum 06pazom nossipHOCTh 0OpaTHOH CBSA3M BiIUsAET HA KOI(P(UIMEHT YCUIICHUS yCHU-
auTens’?

76 | Kak oObpaTHas cBsi3b BIMSET Ha YACTOTHBIE XaPAaKTEPUCTUKH YCUIUTENS?

77 [TosicHUTh NMPUHIMIT EHCTBHS aBTOMATHYECKOTO CMEIIEHHs B YCUJIMTEIHHOM KacKaze
Ha [10JIEBOM TPaH3UCTOPE.

78 Kaknm 00pazom ocymiecTBISIETCSI KOPPEKIHS aMIUTATYJHO-9aCTOTHON XapaKTEePUCTUKU
YCUJIMTEIBHOI0 KacKa/la Ha MOJIEBOM TPAH3UCTOPE B 00JIACTH HUKHUX YacTOT?

79 Kakwue cymiecTByroT KpUTepuu KiacCU(PpUKaIUN U30UpaTeNIbHbIX YCUITUTENEN?

80 Kakwne cymiecTByrOT OCHOBHBIE TTapaMeTPhl U XapaKTEPUCTUKU U30MpaTEeIbHBIX YCHIIU-
Tenen?

81 Kaxk onpenensieTcst moyioca mporycKaHusi H30UpaTeIbHOTO YCUITUTEIIS?

82 Kakue cymiecTBy0T ciocoObl yMEHBIIEHUS MOJI0CH IPOIYCKaHUsl YCUIIUTENS?

83 | Yro Takoe 1OOPOTHOCTH N30MPATEITHLHOTO YCHIINTENS M KaK OHA ONpeAemsieTcs?

84 Yro Takoe K03(pPULIHEHT MPSIMOYTOJIbHOCTH MOJIOCOBOI0 YCHIIUTENS M KaK OH OIpejie-
nsercs’?
OOBsAcHUTD MPUHIMIT JieiicTBUA u3buparenbHoro LC-ycuinTens ¢ mapajiienbHbIM KO-

85 | nebaTenpHBIM KOHTYPOM B KOJUICKTOPHOHM IETH YCHJIMTEIHHOTO Kackajaa Ha OWUIOsp-
HOM TPaH3UCTOPE.

86 OOBACHUTH NPUHIIUN JeHCcTBUS ABOKHHOTO T-006pa3HOro MocTa.

87 N300pa3uTh aMIUTUTYAHO-YaCTOTHYIO B ()a309aCTOTHYIO XapaKTePUCTUKY TBOWHOTO T-
00pa3Horo MocTa.

88 OOBSCHUTH MPUHIINTI JCHCTBUS TOBTOPUTEIIST HATIPSOHKCHUS HA OTIEPAIIMOHHOM YCHIIATE-

e ¢ pesxkekTopHbsIM RC-QuiibTpoM B Harpyske B Buje ABoHHOr0 T-006pa3Horo mocra.
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89

OOBSICHUTD TPHUHIMN JelcTBHs u30uparenbHoro RC-ycunmurtenss Ha OneparmoHHOM
YCHIIUTEJE C IBOWHBIM T-00pa3HbIM MOCTOM B 1€ OOPATHOM CBSI3U.

90

N300pa3uth aMITUTYJHO-4aCTOTHYIO U (Pa304aCTOTHYIO XapaKTePUCTUKY U30UpaTelb-
HOoro RC-ycunurens Ha onepanMoHHOM YCHIIUTENE C ABOWHBIM T-00pa3HbIM MOCTOM B
1enu o0paTHoil CBSI3M.

91

OOBsACcHUTD TPUHIMI JeiicTBUA m30uparenbHOro RC-ycunutens Ha oOmepanuoHHOM
YCUJIMTEJIE C MHOTOIETIEBOH 00OpaTHOMN CBSI3BIO.

92

N300pa3uTh aMIUIUTYJHO-9aCTOTHYIO U ()a3049aCTOTHYIO XapaKTEePUCTHKY HM30MpaTelib-
Horo RC-ycunmrens Ha onepanMoOHHOM YCHJIUTENE C MHOTONETIEBOH OOpaTHOM CBS-
3bI0.

93

Kak u3MeHNTCs aMITUTYAa BBIXOAHOTO UMITYJIbCA XKIYLIEro MyJIbTUBUOpAaTOpa C 3MUT-
TEPHOU CBSA3bIO, ECIIM YMEHBIINTD:

a) CONPOTHUBIICHUE JICIUTEIIS HANpsDKEHUs B 0a30BOM LIENH TPAH3UCTOpa,

0) éMKOCTh KOHEHCAaTOpa BpEMsI3a/1atoNIeil 1IenH,

B) CONPOTUBIICHUE B SMUTTEPHOMN LIENIHU TPAH3UCTOPOB,

') CONPOTUBIIEHNE HArpy3Ku?

94

OnpenenuTh MAKCUMAIBHYIO YaCTOTY 3aITyCKAIOIIMX UMITYJIbCOB JKIYIIETO MYJIbTHBHUO-
paTropa ¢ SMUTTEPHOM CBSI3bI0 M XKAYLIEr0 MYJIbTHBUOpATOpa Ha JIOTMYECKUX DJIEMEH-
Tax.

95

Haiitu MuHUManbHOE BpeMsl BOCCTAHOBJIEHUS! MCXOIHOTO COCTOSIHHMSI CXEMBbI JKJIyLIEro
MYJIbTUBUOPATOpA HA JIOTHYECKUX JIEMEHTAX.

96

B kakoM ciy4yae JIMTEIBHOCTb BOCCTAHOBJICHUS 3aBUCHUT OT JUIMTEIBHOCTH  3aIlyCKa-
IOLUX UMITYJIBCOB JKYIEro MyJbTUBUOPATOPA HA JIOTUYECKUX DJIEMEHTaX?

97

OnpenenuTh MUHUMAJIBHOE 3HAYEHUE JJIUTEIBHOCTH 3allyCKAOLIEro HMMILYJIbCa, IIPU
KOTOPOM KAYIIMI MyJIbTUBHOPATOP HA JOTHYECKUX dJIEMEHTaX (QYHKIIMOHUPYET.

98

OOBsACHUTD, IOYEMY B CXEME aBTOKO0JIEOATEIbHOTO MYJIbTUBUOpPATOPA C KOJUIEKTOPHO-
0a30BBIMU CBSI3IMU BO3MOYKHO OTCYTCTBHE KOJI€OaHUM, IPU HAIMYUK HANPSKEHUS MH-
TaHHUs.

99

Kak WM3MEHUTCS IIMTENBHOCTH IMOJIOKUTEIBFHOTO (POHTA HMMITYyJIbCa Ha KOJUIEKTOPE
TPaH3UCTOpa aBTOKOJIEO0ATEIbHOTO MYJIbTHBHOpATOpa C KOJUIEKTOPHO-0a30BBIMHU CBSI3S-
MU, €CJIM YMEHBIINUTh: EMKOCTh KoHAeHcaTopa Cl, émkocTs KoHaeHCcaTopa C2, compo-
TUBJIEHUE pe3ucTopa Rgi, conmpoTuBieHue pesucropa Rg, compoTHBiIeHHE pe3ncTopa
Rk, compoTuBiienne pesrcropa Rk,?

100

OnpenenuTs MUHUMAJIBHOE 3HAYEHNE HANIPSDKEHUS CMELIEHUS, TIPU KOTOPOM aBTOKOJIE-
OaTenpHBI MYJIBTUBHOpPATOP C KOJUIEKTOPHO-0a30BBIMU CBSI3SIMHU COXpaHseT paboTo-
CHOCOOHOCTb.

101

Kak m3aMeHHUTCs JUIMTENbHOCTh MMITYJIBCOB, MX YacTOTa M CKBaKHOCTh B aBTOKOseOa-
TEJIBHOM MYJIBTUBHOpPATOpPE Ha ONEPALMOHHOM YCHIIUTENE, €CIM  3aKOPOTHUTh JHOL,
pacIoyIoKEHHbIH B L1lenu 00paTHO cBs3H?

102

Onpenenuth MaKCUMaJIBHO JOIYCTUMBbIe 3HaYeHus conpotuBieHnii R1 u R2, npu xo-
TOPBIX aBTOKOJIEOATENbHBIM MYJNbTUBUOPATOP Ha JIOTUYECKUX DJIEMEHTaX HOPMaIbHO

(YHKIIMOHUPYET.

5.2.2. llepeyeHb KOHTPOJIbHBIX MATEPHAJIOB
IS 3aIIUTHI KYPCOBOT0 MPOeKTa / KypcoBoii paGoThI

He npenycMoTpeHO yueOHBIM TIaHOM.




5.3. TunoBble KOHTPOJIbHBIE 3aJaHUs (MaTepPHAJbI) /I TEKYIIEr0 KOHTPOJIA
B ceMecTpe

B pasnene npuBoauTcs nepedeHs 3alaHUM M MaTepUAIOB IO OLIEHKE 3asBJICH-
HBIX PE3YyJIbTaTOB OOYUYECHHS, ONPEAEIIAIONINE TPOIeTypPhl OLICHUBAHUS 3HAHUM, yMe-
HU{, HABBIKOB U (UJIM) OMBITA ACATEIBHOCTH, XapaKTEPU3YIOIIUX ATAIbl (OPMHUPOBa-
HUS KOMITETEHIIUH.

Texymmii KOHTPOJIb OCYIIECTBIISIETCS B TE€UCHHE ceMecTpa B (JopMe BBITIONHE-
HUS ¥ 3aIIUTHI TJA0OPATOPHBIX PadoT.

JlaGopaTopHblie pa6oThl. B 1abopaTopHOM MpaKTUKYME MO JUCIHUILIMHE TPE/I-
CTaBJICH IepeueHb Jab0paTOpHBIX paboT, 0003HAUEHBI 1IENIb U 3aJa4d, HEOOXOIUMbIC
TEOPETUYECKHEe U METOJMYECKHE YKa3aHHs K paboTe, JaH MepeuyeHb KOHTPOJbHBIX
BOTIPOCOB.

3amuTa 1a60paTOpHBIX PabOT BO3MOKHA TOCTE MPOBEPKH MPABUIBHOCTH BbI-
NIOJIHEHUS 3aaHusl, 0opOpMIIEHUS OTYeTa. 3aluTa MPOBOAUTCS B (hopMe codeceoBa-
HUS [IPENoJaBaTelis cO CTYIEHTOM 10 TeMe J1abopaTopHOU paboTel. [IpumMepHsli me-
peueHb KOHTPOJBHBIX BOIPOCOB JJISl 3aILUTHI JTA0OPATOPHBIX PadOT MpENCTaBlICH B

TabIuIE.

Ne

Tema naboparopHoii pabo-
ThI

KoHTtposbHbIE BOITPOCHI

JlaboparopHast pabota Nel.
[TosympoBOIHHUKOBBIE IHO-
AbI B CXEMaX BBITPAMIICHUS
Y OrpaHUYEHHsI HAMpsDKe-
HUsA

1. Yro Takoe 37eKTPOHHO-IBIPOYHBIN epexon’?

2. YT0 Takoe KOHTAKTHasi pa3HOCTh MOTEHLUAJIOB?

3. Ha3zoBuTe OCHOBHBIE COCTABIIAIONINE TOKA B P-N—TIEpexoe.
4. Yto Takoe oOpaTHBIN TOK P-N - mepexo/ia U KaK OH 3aBHUCUT
OT TeMIepaTypsl?

5. Kakoe BinusiHME OKa3bIBaeT BHELIHEE NIPSMOE M 0OpaTHOE
HalpsDKEHUE Ha CBOMCTBA P-N—Tmepexona?

6. Uem otnuuaetcs nuddysus u apeitd Hocurenelt 3apsaa?

7. OOBSICHUTH OCHOBHOE CBOMCTBO P-N—Tiepexo/ia U n300pa3uTh
€ro BOJIbT-aMIIEPHYIO XapaKTEPUCTHUKY.

JIaGoparopHas paboTa Ne2.
bunosnsipHeIi TpaH3UCTOP B
peKuMax MOCTOSHHOTO TOKA
W YCUJICHUS MaJIbIX CUTHA-
JI0B (cXeMa BKIIFOUEHHUS €
OOLINM 3MUTTEPOM)

1. Kakum o6pa30M HAIIPsAKCHUC UK3 BJIMACT HaA MMOJIOXKCHUC

BXOJIHOH (06a30B0il) xapakTepucTuku cxeme O9?

2. [ToueMy HaKJIOH BBIXOJIHBIX (KOJIJIEKTOPHBIX) XapaKTEPUCTUK
B cxeme OD Oombie, yem B cxeme Ob?

3. [Touemy BBIXOJHBIE XapaKTEPUCTUKH B cxeme OO BBIXOJIAT,
npUOJIM3UTENBHO, U3 Hayalla KoOpauHar, a B cxeme Ob 3axozasr
B 00J1aCTh OTpULIATENIbHBIX 3HAUEHUH KOJIJIEKTOPHOTO HaIpshKe-
Hus?

4. Ilouemy BXxoaHbIE XapakTepUCTUKH B cxeme OB BeIX0IAT U3
Hayasa KoopJauHart, a B cxeme O3 3axoa4t 3a ock abcrucc?

5. Kak cBs3anb1 ko3¢ dunrerTs! nepenaun Toka B cxeme Ob u
03?

6. KakoB ¢u3nueckuii cMbIC Kax1oro u3 h-nmapameTpoB TpaH-
3ucropa?

7. Kakast u3 cxeM BKIIIOUEHHS TPAH3UCTOpa UMEET HauboJblee
YCHJIEHUE 110 MOIIIHOCTH?

8. I1o xakoi MpUYMHE CONMPOTUBJIEHUE 3AIIEPTOr0 KOJIEKTOPHO-

ro mepexona I ;) B cxeme Ob bornpe, gem B cxeme O3?

9. Hartmcath OCHOBHEIC YCIIOBUS WHXCKIUW, OKCTPAKIIUN B Ma-




Tema mabopaTtopHoii pado-
ThI

KonTposibHbIE BOIPOCH

JI0M peKOMOWHAIUY 711 TpaH3UCTOpa P-N-P U N-P-N CTPYKTYD.
10. Kakoii TOK TeueT B BHIBOJIE KOJIEKTOPA B PEKUME OTCEUKU?
11. Yem onpenensercs TeMrepaTypHas HECTaOMIBHOCTb KOJI-
JIEKTOPHOTO TOKa?

12. HazoBHTE M OXapaKTEPU3YHUTE OCHOBHBIE CXEMbI TUTAHUS
OUMOJIIPHBIX TPAH3UCTOPOB OT OJIHOTO UCTOYHHKA.

JlaGopaTopHas padora Ne3.
IToneseie TpaH3UCTOPBI

1. Kakue npubopsl OTHOCATCS K Kiaccy MpUOOPOB € MOJIEBBIM
(moTeHIMaNbHBIM) yIipaBiieHneM? B ueM ux mpeumyiiecTBo mne-
pen GUNONSPHBIMU TPAH3UCTOPAMU, YITPABISIEMBIMU TOKOM?

2. Kak ycTpoeH 1mosieBoi TpaH3UCTOP C YIPaBJISIOMUM P-N 11e-
pexoaoM (YHUTPOH) U KaKyto pojib B HEM UrpaeT P-N mepexon?
3. Kak ocymiecTBisieTcss MOy SALUS IUPUHBI KaHaATa?

4. Kak 06bACHUTH OrpaHHdeHne pocta Toka |, mpu pocte

nanpsoxenus U, ?

5. M300pa3ute CTOKOBBIE U CTOKO-3aTBOPHBIE XapaKTEPUCTUKHI
yHUTpoHa. [ToscHuTE MPOUCX0XKIeHNE pa3IMUHbIX obIacTel 13
HHX.

6. IlosicHuTE CMBICIT HANPsHKEHUH HACBIIECHNUS U OTCEYKH TOKa

|.. Kak onu cBsazanbi?

7. Kax omnpenenstorcst ocHOBHbIE Tu(depeHIaIbHbIE Tapa-
METpBI NOJIEBBIX TPAH3UCTOPOB?

8. Uro Takoe TemneparypHo-ctadunsHas Touka (TCT)? B yem
e€ mpakTU4yecKas HEeHHOCTb?

9. N300pa3ute 7KBUBAJICHTHBIE CXEMBI I10JIEBOIO TPAH3UCTOPA
JUI AMAINa30HOB BBICOKMX M HU3KUX YaCTOT.

10. 306pa3uTte MpOCTEUIITYIO CXEMY YCHUIIUTEIIS Ha MOJICBOM
TPAH3UCTOPE C YNPABIAIOIUM P-N MEPEXOIOM.

11. VI3 xakux cooOpakeHuit BeiOupatot snementol R, u C,; B
nenu ucroka ynutpona? Kakue ¢pynkuuu seinossser 3ta RC-
Henb?

12. YTo Takoe TpaH3UCTOp C U30JUPOBAHHBIM 3aTBOPOM U B UEM
€ro OCHOBHOE OTJIMYME OT MOJIEBOI'O TPAH3UCTOPA C YIPaBJISAIO-
UM P-N NEPEeX00M U OUIOISIPHOTO TPaH3UCTOpa?

13. Yto 03HauaroT TepMHHBI "0OoraieHue kaHana", "odeane-
HUe KaHaia", "MHIyIIMPOBAHHBIA KaHan"?

14. Kakumu Bo3moskHOCTsIMU 00s1aaeT M/ITI-Tpan3ucTop co
BCTPOEHHBIM KaHanoM? M300pa3uTe ero BoJbT-aMIEpHBIE Xa-
PaKTEPUCTUKH.

15. Ioscuute npunuun aeiicrsus M/II-cTpykTypsl ¢ uHIyLU-
pPOBaHHBIM KaHanoM. Kak B MoJIynmpoBOIHUKE P-THUIIA CO3IaTh
AIIEKTPOHHBIN KaHan?

16. Kakoii Bug UIMEIOT BOJIBT-AMIIEPHBIE XapAKTEPUCTUKHU TPAH-
3UCTOpAa C UHAYLIMPOBAaHHBIM KaHaIoM?

17. Kak mo I'OCTy o6o3HauatoTcs nojesbie Tpan3ucTopsl? Kak
1o ux 0003HaUEHHIO Y3HATh TN KaHaja?




Tema mabopaTtopHoii pado-
ThI

KonTposibHbIE BOIPOCH

JlaboparopHbie paboThl Ned
YceunurenbHble KacKabl Ha
OUIOJISIPHBIX U MOJEBBIX
TpaH3UCTOpax

1. Kakue cymiecTByloT OCHOBHBIE TapaMeTphl U Xa-

PAKTEPUCTUKH YCUITUTEINS?

2. [losicHUTh BUJA AMIUTUTYJHO-YAaCTOTHOM XapaKTePUCTUKU
YCUITUTEIS.

3. Kak ompenensiercss [uHaAMUYECKHUM TUana3oH YCHIIUTENS?

4. Kak onpenensieTcs mojoca MponyCcKaHusl yCHINTeNs?

5. [IpencraBuTh METONMKY U3MEPEHHUSI BXOJAHOIO COMPOTHBIIE-
HUS YCHITUTES.

6. Kakue cymiecTByroT BUbl OOpaTHBIX CBSI3€H B YCUIIUTENSAX?

7. Kak Biusier oOpaTHasi CBsI3b Ha OCHOBHBIE ITapaMeTphl U Xa-
PaKTEPUCTUKH YCUIIUTEISI?

8. Kakue cymecTByIoT 1enu cMemeHus: pabodeil TOUKH MOKOs
B YCUJIUTEINIbHBIX KacKa/ax Ha OUIOJISIPHBIX TpaH3ucTopax?

9. Kakue cymecTBYIOT CXeMbI CTA0MIH3AIMK PEXKIMA MTOKOS B
YCHJIMTENbHBIX KacKaJax Ha OUMONIAPHBIX TpaH3UCTOpax?

10. Kakum 00pa3oM OCyIIECTBISETCS TeMIepaTypHas CTaOu-
JU3alus pexkuMa MOKOosl B YCHJIMTEILHOM Kackaje Ha Ou-
MOJISIPHOM TpaH3ucTope?

11. Kakum 00pa3oM OCYyIIECTBISETCS KOPPEKIUS aMIUIUTYIHO-
YaCTOTHOW XapaKTEPUCTUKU YCHIIMTEILHOTO Kackaaa Ha
OUIIOJISIPHOM TPAH3UCTOPE B 0OJIACTH BEPXHUX U B 00J1aCTH
HIDKHUX Y9aCTOT?

12. N3006pa3uTh SKBUBAJICHTHYIO CXEMY 3aMEIICHHs YCHIIUTE-
Js1.

13. Kak omnpenensitorcss HUKHSISI U BEpXHsISl TPAaHUYHBIE YacTO-
Thl YCHJIUTENS?

14. Kakum mnapamMeTpoM KOJHUYECTBEHHO OIEHUBAIOTCSA 4Ya-
CTOTHBIC UCKQ)XEHUSI CHUTHAJIa B OOJIACTH HIWKHHX U BEPX-
HUX YaCTOT YCUJIUTENs?

15. Jlate ompeneneHue aMIUIMTYAHO-4YAaCTOTHOM, (ha304acToT-
HOMW, aMIUIUTYAHON U MEepeXOAHON XapaKTepUCTUK YCHIIH-
TEJIS.

16. M300pa3uth NepexojHyI0 XapaKTEPUCTUKY YCHIIUTENS ¢
anepuoInuecKor u KojebarenpHol hopmoit ppoHTa.

17. Yem oOycnoBiieHb! JUHEHHBIE W HEIMHEHHbIE MCKAKCHUS
BBIXOJIHOTO CUTHAJIa B YCUJIUTENE?

18. IlpeactaBuTh BBIBOJ BBIpRXXEHUS s KO3 (UIMEHTA YCH-
JICHUS] YCUJINTENS ¢ MOCJIeI0BaTeIbHOM 0OpaTHON CBSI3bIO
10 TOKY.

19. Kakum 00pa3oM MOJSIPHOCTH OOpaTHOM CBSI3U BIMSET Ha
KO3 QUIHUEHT YyCUTICHUS YCUIUTENS?

20. Kak oOparHas CBs3b BIMSET HAa YaCTOTHBIE XapaKTEPHUCTH-
KU ycunutens?

21. TlosicHUTh TPUHLMI JAEHCTBHSI aBTOMAaTHYECKOTO CMellle-
HUS B YCHJIUTEIFHOM KacKaJie Ha MOJIEBOM TPaH3UCTOPE.

22. Kakum 06pa3oM OCYIIECTBIISIETCS] KOPPEKIMS aMIUIUTYTHO-
YaCTOTHOW XapaKTepUCTHKH YCHWIIMTENIBHOTO Kackaga Ha
MI0JICBOM TPAH3UCTOPE B 00JIACTH HUKHUX YaCTOT?

JlabopaTtopHas pabota Ne5.
N30uparensHbie yCUITUTENN

1. Kakue cymecTByloT KpUTepuu Kiaccu(pukanuu u30uparesib-
HBIX yCUJIUTENe?

2. Kakue cyIecTBylOT OCHOBHbIE TapaMeTphl U XapaKTepUCTH-
KM U30MpaTeNbHbIX YCUIIUTENeH?




Tema mabopaTtopHoii pado-
ThI

KonTposibHbIE BOIPOCH

3. Kak ompezensercs mojioca TPOIYyCKaHHUs H30HPaTEIHHOTO
ycuiurens?

4. Kakue cyniecTByIOT CIOCOObI YMEHBIIEHHUS TOJIOCHI MPOITyC-
KaHUsl yCUIIUTENA?

5. Uto takoe HOOPOTHOCTH M30MPATETBLHOTO YCUIIUTENS M Kak
OHa onpezensercs’?

6. Uro takoe Kod(h(GUIMEHT MNPAMOYrOJHLHOCTH IOJIOCOBOTO
YCUJIUTEIIS U KaK OH OIpenemnseTcs?

7. OOBSICHUTH TPUHLHUI JCUCTBUSA wu30HparenbHoro LC-
YCHJIUTENS C TMapaJIebHBIM KOJIe0ATeITbHBIM KOHTYPOM B
KOJUIEKTOPHOM IIEMH YCHJIMTEIBHOIO Kackaja Ha OUMOosp-
HOM TPaH3UCTOPE.

8. OOBACHUTH MPUHIUIT IEUCTBUSA IBOWHOTO T-00pa3HOTO MO-

cTa.

9. N300pa3uth aMITUTYJHO-4YaCTOTHYIO U (pa304acTOTHYIO Xa-
pakTepucTUKy ABoiHoro T-obpazHoro mocra.

10. OOBSICHUTD NPUHIUN ACHCTBUS MOBTOPUTENS HANPSKEHUS
Ha OIEpPallUOHHOM YCUJUTENe C pexekTopHbiM RC-
GbuIBTPOM B Harpy3ke B BUE ABOMHOrO T-00pa3Horo mocra.

11. OObsacHuT, npuUHLUI AeicTBUS wu3OupartenpHoro RC-
YCUJIUTENS Ha OMNEPallMOHHOM YCWJIHMTEJe C JBONHBIM T-
00pa3HBIM MOCTOM B LIENTM OOPATHOI CBS3H.

12. N300pa3uth aMIUIUTYAHO-4aCTOTHYIO M (pa3049aCTOTHYIO
XapaKTepUCTUKy u3buparenpHoro RC-ycunurens Ha omnepa-
[IMOHHOM YCHJIUTENE C ABOMHBIM T-00pa3HbIM MOCTOM B Iie-
11 oOpaTHOH CBSI3H.

13. OOBsCHUTHL MNPUHLUIT JelcTBHS u30upaTenbHoro RC-
YCWJINTEII Ha OMEPAlMOHHOM YCHIIUTENIE C MHOTOIIETIIEBOM
00paTHO# CBS3BIO.

14. M300pa3uTh aMIUTUTYIHO-4aCTOTHYIO H (ha304aCTOTHYIO
XapaKTepUCTHKy n3bupatensHoro RC-ycunurens Ha omnepa-
[IMOHHOM YCHUJTUTEJIE C MHOTOTIETJIEBOM OOPAaTHOM CBSI3BIO.

JlabopaTtopHas padota Ne6.
I'enepaTopsl rapmoHHYe-
CKHX KOJIeOaHmit

1. 1o kakuM OIpeneNsAoNMM IPU3HAKaM BBIIOJIHSETCS KJac-

cu(uKalysg reHepaToOpOB IEKTPUUECKUX KOJIeOaH?

Kakue cymiecTByIOT yClOBHSI CaMOBO30YXJIEHHS B aBTOre-

HepaTopax?

CdhopmynupoBats yciaoBue 6agaHca aMILTUTY/I.

CdopmynupoBats ycioBue Oananca ¢as.

Uro HazbIBaeTCs METIEBBIM KO3 (HUIIMEHTOM yCUJIeHNs?

Kakue cymiecTByloT pexxuMbl caMOBO30YKJIE€HHUS B aBTOTe-

Heparopax?

7. Kak BeITTSIUT KoJieOaTenbHAsT XapaKTePUCTHUKA TeHepaTopa
TrapMOHUYECKUX KOJIEOAHUH C MATKHUM pPEXHMMOM CaMOBO3-
OyxaeHus?

8. Kak BbIrsauT KosebaTenbHas XapakTepUCTHKA TeHepaTopa
rapMOHHYECKUX KOJeOaHUM ¢ HKECTKUM PEKUMOM CaAMOBO3-
OyxaeHus?

9. O0bsicHUTh TIpUHITMT jelicTBUS RC-reHepaTopa ¢ mMoBOpoO-
TOM (ha3bl B LIEMH OOPAaTHOM CBS3H.

10. M300pa3uTh  aMIUTMTYIHO-YaCTOTHYIO  XapaKTEPHCTUKY
Tpéx3BeHHON RC-11enu JIeCTHUYHOTO TUIA C 3a3€MIIEHHBIMU
pe3nucTopamu.

N
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Tema mabopaTtopHoii pado-
ThI

KonTposibHbIE BOIPOCH

11. 306pa3uth ($a304acTOTHYIO XapaKTEPUCTUKY TPEX3BEHHON
RC-uenu 1ecTHUYHOTO THIIA C 3a3eMIEHHBIMH PE3UCTOPAMH.

12.Kak ompenenseTcs 4YacToTa I'€HEPHUPYEMBIX KOJeOaHHW B
RC-renepatope ¢ moBopoToM (a3bl B e OOPATHON CBS3H
IIPY OJJMHAKOBBIX PE3UCTOPaX U KOHJEHCAaTOpaxX B a3oc/IBU-
raromien nenu?

13. Kak onpenensiercss koapuimeHT nepeaadn menu oopaTHoi
CBSI3M HA YACTOTe TIeHepupyeMbix Kosebanuih mns RC-
reHepaTopa ¢ MoBOpoToM (a3bl B LIETIH 0OPATHOM CBS3U MpU
OJIMHAKOBBIX PE3UCTOpax M KOHAEHcATOpax B (hazocinBura-
IouIeH 1emnu?

14. Kakoii k03¢ (UIMEHT Ha3bIBACTCA KPUTHUECKUM KO3 hu-
LIUEHTOM yCHUJICHUS?

15. Yro Ha3pIBaeTCs HEAOBO30YKAEHHBIM T€HEPATOPOM HIIU pe-
reHepaTUBHBIM yCUJIUTENEM?

16.Kak BBITJSIIMT aMIUTUTYAHO-YaCTOTHAs XapaKTEPUCTHKA
nemieBoro kodddunrenra ycunenus ans RC-renepartopa c
Pa30MKHYTOH IIETIHIO TIOJIOKUTEIIEHON 00paTHOM CBSI3U?

17.Yro penatoT [isi YMEHBILICHUS UIYHTHUPYIOIIETO BIIHSHUS
MOJIOKUTEITFHON 0OpaTHOM CBSI3M yCHMIIMTENBHOTO KacKaja B
RC-reneparope ¢ moBopoTom (a3bl B 1IenT 00paTHOU CBSAZH?

18. Kakum o0Opa3zom ymydmaercs Gpopma TeHepUpyeMBbIX KoJie-
6anunii B RC-renepatope ¢ nmoBopotoM (has3sl B 1enu odpat-
HOM1 cBs13u?

19.Yto coboli mpeAcTaBisIeT SBJICHHE 3aXBaTa 4acTOTHI (TIpH-
HYJIUTEIHHON CHHXPOHM3ALMHN) B aBTOTeHEpaTopax?

20. O6bsacuuTh npunnun aercteus RC-reneparopa Ha omnepa-
IMOHHOM YCHJIUTEINIe ¢ MOCTOM BuHa B 1ienn oOpaTHO# CBsI-
3H.

21. 1300pa3uTh  aMIUTUTYAHO-YAaCTOTHYIO  XapaKTEPUCTHKY
CUMMETPUYHOro MocTa BuHa.

22. 300pa3uth (ha304acTOTHYIO XapaKTEPUCTUKY CHMMETPHY-
HOro Mocra BuHa.

23.Kak ompenensercss 4acToTa T€HEPUPYEMBIX KoJieOaHUIl B
RC-renepaTope Ha OINEpalLlMOHHOM YCHJIUTEIE C MOCTOM
BuHa npu 0MHAKOBBIX PE3UCTOPAX M KOHIEHCATOpax?

24. Kak omnpenensercst ko3 uuueHT nepenadn nenu ooOpaTHON
CBA3M Ha 4YacTOTe TeHepupyemblx konebanuii B RC-
reHepaTope Ha ONEpallMOHHOM ycuiauTene ¢ MoctoM Buhna
MIPH OJTMHAKOBBIX PE3UCTOPax M KOHACHCATOPAX?

25. Kakum 00pa3oM OCyILECTBISETCS aBTOMaTHuYecKas cTaOu-
JU3alMs  aMIUIMTYIbl BBIXOJHOrOo HampsbkeHus B RC-
TeHepaTope Ha ONEePAMOHHOM YCHIIUTENe ¢ MocToM BrHa?

JIaGoparopubie paboThl Ne7,
Ne8.

XKnymue u aBrokosneba-
TEeJNbHBIE MYJIbTHBHOPATOPHI

1. Kak u3MeHHTCS aMIDIATYIa BBIXOAHOTO MMITYJIBCA KIIYIIETO
MYJIbTUBHOPATOpA C SMUTTEPHOM CBA3BIO, €CIIN YMEHBIIUTh:
a) COINPOTHUBIICHUE NENUTEINs HampspKeHUs: B 0a30BOM IIeTH
TpaH3HUCTOpA,
0) éMKOCTh KOHACHCATOpa BPEMSI3aIar0IIICH 1IeTH,
B) CONPOTHUBIICHUE B IMUTTEPHOM 1IETIH TPAH3UCTOPOB,
I') CONMPOTHUBIIEHNE HArpy3Ku?

2. OmnpenenuTh MaKCHUMaJbHYI YacTOTY 3alyCKAIOLIUNX HM-
MyJIHCOB JKAYIIETO MYJIBTHBHOPATOPA C SMUTTEPHOU CBSI3BIO




Tema mabopaTtopHoii pado-
ThI

KonTposibHbIE BOIPOCH

Y JKJIyILEro MyJIbTUBUOPATOpA HA JIOTUYECKUX DJIEMEHTAX.

. HaliTu MuHMMabHOE BpeMsI BOCCTAHOBJIEHUSI UCXOJIHOTO CO-

CTOAHHA CXEMBI XAYIICTO MYJ'IBTI/IBI/I6paT0pa Ha JJOTHYCCKHX
OJICMCHTAaXx.

. B xakom ci1ydac OJIUTCIIbHOCTh BOCCTAHOBJICHUS 3aBUCUT OT

JJIUTCIIBHOCTU  3aIllyCKAOIMUX UMITYJIBCOB KAYIICTO MYJIb-
TI/IBI/I6paTOpa Ha JJOTHYECKHUX dJIEMCHTaxX?

. OHpCIIeHI/ITB MHUHUMAJIBbHOC 3HAYCHHUC AJIUTCILHOCTH 3aIlyC-

KaIoIlero UMIyJbca, IPU KOTOPOM >KAYIINI MyJIbTUBHUOpa-
TOP Ha JIOTUYECKHX 3JIeMEHTaX (yHKIIMOHHUPYET.

. O6’[>$ICHI/ITB, IIo4YeMy B CXEME aBTOKO0JIEOATEILHOTO MYJIbTH-

BUOpaTOpa C KOJUIEKTOPHO-0A30BBIMH CBSI3IMH BO3MOYKHO
OTCYTCTBHE KOJEOaHMIi, NMpU HAIMYUK HANpsHKEHUS MHUTa-
HUSL.

Kak u3MeHuTCS AJIUTENBHOCTh MOJOXKUTEIBHOTO (GpoHTa
MMIIYJIbCa Ha KOJJIGKTOPE TPAH3HCTOpPA aBTOKOJIEOATENbHO-
ro MyJIbTHBHOpaTOpa € KOJUJIEKTOPHO-0A30BBIMU CBSI3SIMH,
€CITH YMEHBIIIUTH:

a) éMkocth KoHaencaropa Cl,

0) émkocTh KoHeHcaTopa C2,

B) compoTuBIieHHe pe3ucropa RoO1,

I') CONpOTHUBIIEHUE pe3ucTopa RO2,

1) conpoTuBieHue pesucropa Rxl,

€) conpoTHuBIIeHHE pe3ucTopa Rk2?

. OHpe,[[eJ'II/ITB MHUHHMAJIbHOC 3HAYCHHUC HAIIPSLKCHUSA CMCIIC-

HUs, IPU KOTOPOM aBTOKOJIEOATEIbHBIM MYJIbTUBHOpPATOp C
KOJIJIEKTOPHO-0a30BbIMU  CBA3SIMM  COXpaHSET paboTocIo-
COOHOCTb.

Kak u3MeHUTCS ATUTENBHOCTh HMMIYJIbCOB, MX 4YacToTa U
CKBAKHOCTh B aBTOKOJIEOATEIbHOM MYJIbTUBHOpATOpE Ha
OIEpPAllMOHHOM YCWJIHNTEJE, €CIM 3aKOPOTUTh JUOJ, paclo-
JIO’)KEHHBIN B LIeNU 00paTHOM cBsI3U?

10. OHpe,[[eJ'II/ITB MaKCUMAJIbHO HOITYCTUMBIC 3HAUCHUA COIIPO-

tuBneHnit R1 u R2, mpu koTopbIx aBTOKOJEOATENHHBIN
MYJIbTHUBHOPATOp Ha JOTMYECKHX 3JEMEHTaX HOPMAaJIbHO

(YHKIIMOHUPYET.

JIaGoparopHas padoTa Ne9.
CunTe3 KOMOMHAIIMOHHBIX
JIOTHYECKUX CXEM

o

Kakue cymecTByloT cIOCOOBI OIpeNeNeHusl aaropuTMa
(YHKIIMOHUPOBaHUSI KOMOMHAIIMOHHBIX JOTMYECKUX CXeM?
Kakue cymectByroT METOABI MHUHUMH3ALUU JIOTMYECKHX
byHKIHI?

Kakue ananutuyeckue u rpaguueckue METOAbl MUHUMM3A-
LUU JIOTUYECKUX (PYHKIIMIA BaM U3BECTHBI?

[NokaxuTe MPUHLUMI MUHUMH3AIMH JOTHYECKONH (YHKIUU C
ITOMOIIBIO AuarpaMMel Beliya.

B uém cocTout cymHocTs npasuia ae Moprasa?

3amaiiTe ¢ TMOMOIIBIO TAOMUIBI WCTUHHOCTH aJTOPUTM
(YHKIIMOHMPOBAHUS KOMOMHAITMOHHON JIOTHYECKOW CXEMBI,
MOJIyYNTE€ MHUHHUMAJIbHYIO JU3BIOHKTUBHYIO HOPMAaJIbHYIO
¢dopmy noruyeckor (PYHKIIMHU U MOCTPOMTE CXEMy Ha JIOTH-
YECKUX 2JIEMEHTAaX, PeaIN3YIOLIYI0 TaHHBIM aJrOpUTM.

JIaGoparopHas paboTa
NelO.

1. 1300pa3uth CTPYKTYpYy UCTOUYHHKA MUTAHHUS.

2.

N300pa3uth cxemy U BpeMEHHBIE AUarpaMMbl paOOThI OJTHO-




No | Tewma mabopaTtopHoii pado- KonTtponbHBIE BOITPOCH

ThI

Hcrounrky BTOPUYHOTO MTOJIYIIEPUOTHOTO BBIITPSIMUTENS HAIPSKEHUSI.
ANEKTPOIUTAHUS 3. M300pa3uth cxemy U BpeMEHHbIE AHArpaMMbl paOOTHI IBYX-

MIOJTYIIEPUOIHOTO BBINPSMUTENS HAIPSKEHMSL.

4. N300pa3uth cxemy U OOBSICHUTH MPHUHLUI JCHCTBUS IMapa-
METPUYECKOr0 CTaObUIM3aTOpa HANPSHKEHUS.

5. N300pa3uth cxeMy U OOBSICHUTH NMPHUHIIMI JEHCTBUS KOM-
MIEHCALMOHHOr0 CTa0MIN3aTOpa HANIPSHKEHUS.

6. N300pa3uth cxemMy U OOBSICHUTH MPUHLIUI JACHCTBHS TPaHC-
(hopmaTopHOTO OJIOKA MTUTAHHMS.

Kputepuu onieHnBanus 1ab0paTopHoil paboThI

Onenka

Kpurepuu onenuBanus

Pabota BbImonHeHa mogHOCThI0. CTYIEHT BaieeT TEOPETUYECKUM MaTepHajioM, OTCYT-
CTBYIOT OLIMOKH HpPU ONUCAHUM TEOpUU, (HOPMYIHUPYET COOCTBEHHBIE, CAMOCTOSATEIb-
HbIe, 000CHOBAaHHBIE, APTYMEHTUPOBAHHBIC CY)KICHHS, TIPEICTABIISACT MOJIHBIE U Pa3Bep-
HYTHIE OTBETHI Ha JOTMOJHUTEIbHBIE BOPOCHI.

Pabora BeImonHeHa MosHOCTHIO. CTYIEHT BlaieeT TEOPETUYECKHM MaTepHajioM, OTCYT-
CTBYIOT OIIMOKHM MpU OMUCAHUHU TEOpUHU, (HOPMYIHUPYEeT COOCTBEHHBIE, CAMOCTOSATENb-
Hble, OOOCHOBaHHBIC, APTyMCHTUPOBAHHBIC CYXKICHHUS, JOMYyCKas HE3HAYUTEIIbHBIC
OIMOKY Ha TOTIOJHUTEIbHBIE BOIPOCHI.

Pabora BemonHeHa momHOCThI0. CTYICHT BiIaJieeT TEOPETUIECKUM MaTepHajIoM Ha MH-
HUMAJIHO JIONYCTUMOM YpPOBHE, NMPUCYTCTBYIOT HE3HAUUTENIbHbIE OIIMOKH MpPHU ONHUCA-
HUM TEOPHH, HCIIBITHIBACT 3aTPyTHEHHUS B ()OPMYIHPOBKE COOCTBEHHBIX 0OOCHOBAHHBIX
U apryMEHTHPOBAHHBIX CY)XIEHHH, JONyCKas HE3HAYMTEIbHbIE OMIMOKU Ha JIOTOJIHU-
TEJIbHBIE BOIPOCHI.

Pabora BbInoHEHA He MOTHOCTHIO. CTYAEHT NPAaKTUYECKU HE BJIAJCET TEOPETUUYECKUM
MaTepHaJioM, JOIyCcKasi OMIMOKH 1O CYINIHOCTH PacCMaTpHUBAEMBIX (0OCYXKIAaeMbIX) BO-
IIPOCOB, HCHBITHIBAET 3aTPyAHEHUS B (HOPMYyTUPOBKE COOCTBEHHBIX OOOCHOBAHHBIX W
apryMEHTHPOBAHHBIX CYXJECHUMH, TOMYCKaeT OMMOKH MpPU OTBETE Ha JOIMOJIHUTEIbHbIE
BOIIPOCBHI.

5.4. Onucanue KpUuTEepHeB OLIEHUBAHUS KOMIIETEHIMH ¥ IIKAJIbI OLleHHBAHUS

[Ipu mpomexyTOUuHOI aTTecTal B (popme sk3amena, aAuddepeHmpoBaHHOTO
3auera, nudepeHIIMPOBaHHOTO 3a4eTa MPHU 3alUTe KypCOBOTO MPOEKTa/pabOThl UC-
MOJIB3YETCS CIEAYIOas MIKajla OIEHUBAHUS: 2 — HEYJIOBJICTBOPUTEIBHO, 3 — yIO-
BJIETBOPUTEIBHO, 4 — XOPOIIO, 5 — OTINYHO.

Kpurepusmu oneHnBaHus TOCTUKEHUN ITOKA3ATENEN SIBISIOTCS:

HanmeHnoBanue
[IOKa3aTelst
OLICHUBAHHUS .
Kpurepnii onieHuBanus
pe3ynbTara
00yJeHus 1o
JUCLUIIIINHE
3HaHNe TEPMHUHOB, KJIaCCU()UKAINI, OCHOBHBIX MPUHIIUIIOBHI
3HaHUs O06BeM 0CBOEHHOI'0 MaTepHasa
ITosHOTa OTBETOB Ha BOIIPOCHI




YeTKoCTh U3JT0KEHUSI 1 HHTEPIPETAMH 3HAHUI

VMenus

[IpumensTh 3aKOHBI (PU3UKH 11 OOBSICHEHUS IPUHIUIIOB PabOThI 3JIEKTPOHHBIX
KOMIIOHEHTOB U CXEM

CocraBsith qudQepeHIaabHbIe YpaBHSHUS 151 ONMCAHHS DJIEMEHTOB

HpI/IMeHHTB PA3IMYHBIC IOAXOABI JJI PCUHICHUA 3ada4l IIPOCKTUPOBAHUA 3JICK-

TPOHHOM CXEMBI

Hcnonp30BaTh €CTECTBEHHOHAYYHbBIE U OOIIEUHKEHEPHbIE 3HAHUS C LEJIbI0
pacueTa XapakTEepHCTHUK YCTPOWCTB MO/ 3a/IaHHbIe TPEOOBaHUS

AHaJII/I3I/IpOBaTb MOJIYYCHHBIC JAHHBIC U CYAUTH O KAYCCTBC IMMPOBCACHHBIX

HUCCIIENOBAHUI

BrigBuraTh MpennoioxkeHusi Ha OCHOBE UMEIONIeicst nHpopMmarmu

HpI/IMCHHTB COBpPEMECHHBIC CTaHAAPThI I/IH(l)OpMaI_II/IOHHOl"O BBaHMOHCfICTBI/IH

CHUCTEM

PaspabarbiBaTh nHTEpdENCh HA OCHOBE IIU(POBBIX SJIEMEHTOB

HacTtpauBath paboTy CHCTEMBI TIO]T 33JaHHBIC TEXHUYECKUE TPEOOBAHUS

[TpoBOANTH COBMECTHYIO HACTPONKY MPOTPAMMHOTO U alllIapaTHOr0 o0ecreyeHus

HpI/IMeHSITB OCHOBHBIC HJI&T(bOpMBI, TCXHOJIOTHU U UHCTPYMCHTAJILHBIC IPpOTIpaM-
MHO-alIlapaTHbIC CPCACTBA JI PCAIN3allnun I/IH(i)OpMaI_II/IOHHLIX CHUCTEM

Bri6upaTh panimoHanbHbI HHCTPYMEHT MPOSKTUPOBAHUS /11 UHPOPMAITMOHHBIX

CHCTEM

PaspabarbiBaTh HHGOPMAIIMOHHBIE CHCTEMBI

HaBrixu

BJ'IaIleTI) HaBbIKaMM COCTABJICHHA U pacyCTa HPUHIOUIIUAIBHBIX 3JICKTPOHHBIX

CXEM

BJIaIleTI) HaBbIKaMHM MCITIOJIb30BAHHA CIICHUAIU3UPOBAHHOI'O ITPOrpaMMHOTO
obecnieyeHus JJIA p33pa6OTKI/I U MOJACIIMPOBAHUA IPUHIOUIIMAJIBHBIX 3JICKTPOHHBIX

CXEM.

Bnagetrs HaBBIKAMH COTJIaCOBAHUSI TCOPECTUYCCKOI'O U 3KCIICPUMCHTAJIbHOI'O

HKCIIEPUMEHTOB

BraneTh HaBbIKaMH 110 BEIOOPY AJIEKTPOHHOW KOMIIOHEHTHOW 0a3bl ISl pEIICHUS
3aauu obecrneueHnsi HHPOPMAIIMOHHOTO B3aUMOJCHCTBUS CUCTEM

BJ'IaI[eTL HaBbIKaMH HCITIOJIB30BaHHA JOIIOJTHUTCIBHOI'O O60py,Z[OBaHI/I$I JJIS
TCCTUPOBAHHUA pa6OTBI I/IH(l)OpMaIII/IOHHI)IX N aBTOMATHU3UPOBAHHBIX CUCTEM

BJ'IaI[eTB HaBbIKaMHM MCITIOJIB30BAHHA CIICHUATIU3UPOBAHHOTO ITPOTPaAMMHOTO
obecneueHust JJIsA KOH(I)I/IpraI_[I/II/I I/IH(I)OpMaL[I/IOHHI)IX " aBTOMATHU3UPOBAHHBIX

CHUCTEM

Brnaners HaBbIkaMu pabOThI ¢ pa3TMUHBIMU TEXHOJIOTUAMU JJIS1 CO3JJaHUS
MH(OPMAIIMOHHBIX CUCTEM

BrnaneTs HaBbIKaMH HCIIOJIb30BaHUS CHEHHAIBHOTO O60py,[[OBaHI/I$I ITpu peajinida-

AU CUCTEM

Bnagetrs HaBBIKAMU B},160pa WHCTPYMCHTOB IJISI IPOCKTUPOBAHUS

OHCHK& MpernoaaBaTeJIeM BbICTABJIACTCA HHTCTPAJIILHO C y‘léTOM BCEX IOKa3aTelleH 1 KPUTCPUCB OLICHUBAHUAA.

OHGHK& C(I)OpMI/IpOBaHHOCTI/I KOMIIETCHIIHH 10 MOKa3aTeli0 SHAHMUS.

YpoBEeHBb OCBOEHUSI M OLICHKA

Kpurepuit
paTep 2 3 4 5
3Hanue TepMmu- |He 3HaeT tepMu- | 3HaeT TEpMUHBI 3HaAeT TEPMUHBI 3HAEeT TEPMUHBI
HOB, KJIaccu(u- |HOB Kiaccupuka- |kimaccudukanuu, |kinaccuukanuu, |KiIacCUPUKALNU,

KaIuii, OCHOB-
HBIX PUHIHU-
5 (0):}

UM, OCHOBHBIX
MIPUHLIUIIOB

OCHOBHBIE TTPHH-
LUIIBI, HO JIOTTyC-
KaeT HETOYHOCTH
(hopMyIHPOBOK

OCHOBHBIE MTPUH-
[UIIBI

OCHOBHBIC ITPUH-
LIUIIBI, MOXKET KOp-
peKTHO chopmy-
JMPOBATh UX Ca-
MOCTOSITEITHHO

O0BEM 0CBOEH-

He 3naer 3naun-

3HAaeT TOJIBLKO OC-

3HaeT MaTepuanl

Obnamaer TBEp-




HOI'0O MaT€puaia

TEJILHOU YacTH Ma-
TepUalia JUCLH-
[UIAHEI

HOBHOW MaTepuan
JUCHUITIIIMHBI, HC
YCBOMJI €TI0 JIeTa-
nen

JIMCUHILUINHBIL B J0-
CTaTOYHOM O00BEME

JBbIM U ITOJTHBIM
3HAHUCM MaTcpUua-
J1a JUCLIMITJIMHBI,
BJIaACCT JOIIOJIHH-
TCJIbHBIMH 3HAHH-
SAMU

ITonHoTa OTBE-
TOB Ha BOIIPOCHI

He nmaet orBeTHI HA
OOJILIIMHCTBO BO-
MIPOCOB

JlaeT HemonHbIe
OTBETHI Ha BCE BO-
MIPOCHI

JlaeT oTBETHI HA
BOIIPOCHI, HO HE
BCE€ — TOJTHBIE

JlaeT nomaHele, pas-
BEPHYTHIE OTBETHI
Ha [TOCTaBJICHHBIE
BOIIPOCHI

YeTKOCTh U3-
JIOJ)KEHMS U UH-
TepIpeTauu
3HAHUMN

W3naraer 3HaHus
0e3 JIorn4YecKon
[IOCJIE0BATEILHO-
CcTH

H3naraet 3HaHus ¢
HapyLICHUSIMH B
JIOTMYECKOM I10-
CIIEIOBAaTEIbHOCTH

H3znaraer 3HaHuA
0e3 HapyIIeHuil B
JIOTHYECKOM I10-
CIIeIOBAaTCIbHOCTH

Wznaraer 3HaHuA B
JIOTUYECKOH II0-
clIeoBaTeIIbHO-
CTH, CAMOCTOSI-
TEJIbHO UX UHTEP-
MPETUPYS U aHa-
JIA3UPYsI

He wutroctpupyer
U3JI0’KEHUE TOosC-
HAKIINMHU CXEMa-
MU, pUCYHKaMH H
npuMepamu

BremonasgeT nosic-
HSIOIIME CXEMBI U
PUCYHKH HEOpEexK-
HO U C OIIMOKaMH

BremonasaeT nosc-
HAIOIINE PUCYHKU
Y CXEMBbI KOPPEKT-
HO W IOHSITHO

BremonasaeT nosc-
HAIOIINE PUCYHKH
M CXEMBI TOUHO B
aKKypaTHO, pac-
KpbIBasi IOJIHOTY
YCBOEHHBIX 3Ha-
HUM

HesepHo uznaraer
Y UHTEPIPETUPYET
3HaHUA

JlonyckaeT HeTou-
HOCTH B H3JIOXKE-
HHUM U UHTEPIIpe-
TalluH 3HAHUH

I'pamoTHO 1 IO
CyILIECTBY M3J1ara-
€T 3HaHUS

I'pamoTHO ¥ TOYHO
M3JIaracT 3HaHUS,
JIeJIaeT CaMOCTOS-
TEJILHBIEC BHIBOJIBI

OrieHka C(OPMHUPOBAHHOCTH KOMIICTCHITHIA IO TTOKA3aTEII0 Y MEHHUSI.

Kpurepnii

ypOBCHB OCBOCHHUA M OLICHKA

2

3

4

5

YMenue npu-
MEHSTH 3aKOHBI
bus3uKy 115

He ymeer npume-
HSTH 3aKOHBI (u-
3UKH 17151 00Bsic-

YMeer NpuMeHATh
3aKOHBI (PU3UKU
U1l 0O BACHEHUS

YMeer NIpuMeHAThH
3aKOHBI (PU3UKU
JUTsl OOBSICHEHUS

VYMmeeT camocTos-
TEJIbHO NPUMEHSATH
3aKOHBI PU3UKU

00BsICHEHUS HEHMsI IPUHIUIOB |TPUHLUIOB pado- |MPUHIMIIOB pabo- | A 0ObICHEHUS
MPUHIIUIIOB Pa- |pabOThI 3JEKTPOH- | ThI JJIEKTPOHHBIX | ThI JIEKTPOHHBIX | [IPUHIUIIOB pado-
OOTHI HJIeK- HBIX KOMIIOHEHTOB | KOMIIOHEHTOB U KOMIIOHEHTOB U TBI 2JIEKTPOHHBIX
TPOHHBIX KOM- |HU CXEM CXEM C MOJICKa3-  |CXEM IIpH pelie-  |KOMIIOHEHTOB U
IIOHEHTOB U KaMH [IPENOJaBa- |HUU TUIOBBIX 3a- |CXEM

CXeM TeJs Jaq

YMenue He ymeer YMeeT cocTaBisATh | YMEET COCTaBIAATh | Y MEET COCTaBIIATh
COCTaBJIATh COCTaBJIATh IIPOCTEUIINE CTaHJapTHBIC mddepeHaabHbI
mddepentmans | tuddepeHunanbHel | 1uddepeHransHbl | AuddepeHuanbHbl | € ypaBHeHUs Uit
HbI€ YPAaBHEHHUS |€ YPaBHEHUS JJIl | € ypaBHEHMsSI ISl |€ YpaBHEHMS JJIsl | OMHCAHUs

JUIS ONIMCAHMsl | ONTUCAHUS OIMCAHUS OIMCaHUs AJIEMEHTOB
AIIEMEHTOB JJIEMEHTOB AJIEMEHTOB AIIEMEHTOB

YMmenue npu-  |He ymeer nmpume- | YMeeT IpUMEHATh | YMEET IPUMEHATL | YMEET IPUMEHATh
MEHSTh pa3- HATh PAa3JIMYHbIE | Pa3IUYHBIC OJ- | pa3JIMYHbIC IOJ- | pa3IMYHbIE MO~

JIYHBIC TTOAXO0-
JIbI JJTS1 peliie-
HHS 3a]a491
MPOEKTUPOBa-
HUS 3JIEKTPOH-

MOJXO/IbI JUISI pe-
HOICHWS 3a1a49u
MPOEKTUPOBAHUS
3JIEKTPOHHOM CXe-
MBI

XOJbl JJIA pelie-
HUS 33a41 [TPOEK-
TUPOBAHUS JJICK-
TPOHHOU CXEMBI C
NIOJICKa3KaMH IIpe-

XOJBbI IS peie-
HUS 33]1a4 MPOEK-
TUPOBAHUS DJIEK-
TPOHHOM CXEMBI
IIpY PELIEHUHN TH-

XOJbI IS penie-
HHUS 33]1a41 MPOEK-
TUPOBAHUS DJIEK-
TPOHHOM CXEMBI




HOM CXEMBI IIO/1aBATENs IOBBIX 3a4a4
YMeHue He ymeer YmMmeer Ymeer YmMmeer
UCIIOJIb30BaTh | MCIOJIb30BaTh HCIIOJIB30BATh HCII0JIb30BATh UCIIOJIb30BATh
€CTECTBEHHOHA |E€CTECTBEHHOHAYYH | €CTECTBEHHOHAYYH |E€CTECTBEHHOHAYYH |€CTECTBEHHOHAYUH
YUYHBIE U bl U blE U b€ U bIE U
00IIeNHXEHEPH | 0OLIEMHKEHEPHBIE | 00IEHH)KEHEPHBIE | O0IIEHH)KEHEPHBIE | 00IIEnHKEHEPHBIC
bI€ 3HAHMS C 3HAHUSA C LCJIBIO  |3HAHUA C LIEJIBIO  |3HAHUA C LIEJIBI0 | 3HAHUSA C LIETIbIO
LIEJIBIO pacyeTa |pacdera pacyera pacuera pacyera
XapaKTEpUCTHK |XapaKTEPUCTUK XapaKTEPUCTUK XapaKTEPUCTHUK XapaKTEPUCTHUK
YCTPOMCTB MOJ | YCTPOUCTB IO YCTPOMCTB MOJ YCTPOMCTB MO YCTPOMCTB MO/
3aJlaHHbIC 3aJJaHHbIC 3a/laHHBIC 3aJlaHHBIC 3aJlaHHBIC
TpeOoBaHUs TpeOoBaHUs TpeOoBaHus C 1Mo~ | TpeOoBaHUs IpU | TpeOOBaHUA

CKa3KaMHU MpEIo- |pEleHUH TUIIOBBIX

JlaBaTess 3a1a4
YmMenue He ymeer Ymeer Ymeer Ymeer
AHIN3UPOBATh |aHAIU3UPOBATH aHAJIN3UPOBATh aHaJIM3UPOBATh aHaJIM3UPOBATh
IIOJIy4YEHHBIE IIOJIy4YEHHBIE IIOJIy4YEHHBIE IIOJIy4YEHHBIE IIOJIy4YCHHBIE
JaHHbIE U JaHHbIC U CYAUTHb |JaHHbIC U CYAUTH |JaHHbIC U CYAUTb |JAHHBIE U CYIUTh
CyIUTh O 0 KauecTBe 0 KauecTBe 0 Ka4ecTBe 0 KauecTBe
KauyecTBe IIPOBEJCHHBIX MIPOBEJIEHHBIX IIPOBEICHHBIX IIPOBEICHHBIX
IIPOBEJCHHBIX | MCCIEA0BaHUN HCCIIEIOBAHUM C  |MCCIIEJOBAHMM, HO |HUCCIEIOBAHNUN
UCCIIEN0BAHUI [I0JICKa3KaMH Ipe- |OMYyCKaeT HETOY-

110/1aBaTENs HOCTHU
VYmenne He ymeer VYMeeT BLIIBUTATh | YMEET BBIIBUTaTh | YMEET BBIABUTATH
BBIJIBUTaTh BBI/IBUTaTh MPEANIOJIOKEHHUS | IIPEAIIOJIOKEHHS | IPEAIIOJIOKEHUS
IPEJIIOJIOKEHN |PEIOI0KEHUsI | Ha OCHOBE Ha OCHOBE Ha OCHOBE
s Ha OCHOBE Ha OCHOBE HMEIOLIENCs UMEIoLIENCs UMEIoLIENCs
uMerouieics uMerouieics nH(pOpMAIIU C uHpopManuu, HO | MHpOpPMAIHU
uHpopMauuu  |MH(pOpMAIUU IIOMOLIBIO IIPETO- | JOIYCKAET HETOY-

JlaBaTess HOCTHU
YMenue He ymeer YMeeT NpUMEHATh | YMEET IPUMEHATh | Y MEET IPUMEHSATH
NPUMEHATh NPUMEHATh COBpEMEHHBIE COBpEMEHHBIE COBpEMEHHBIE
COBPEMEHHBIE | COBPEMEHHBIE CTaHapThI CTaHJAPTHI CTaHapThI
CTaHJAPTHI CTaHJApThI MH(OPMALIMOHHOT |MH(OPMALMOHHOT |UH(OPMALMOHHOT
UH(POPMALIMOHH | MH(OPMAIIMOHHOT |0 B3aUMOJICHCTBUS |0 B3aUMOJICHCTBUS |0 B3aUMOJICHCTBHS
oro 0 B3aUMO/JICHCTBUS | CUCTEM JUISl IPO- | CUCTEM IIPH pellie- |CHUCTEM
B3aMMOJEHCTBY | CUCTEM CTEMINX 3a1a4 HUU THUIIOBBIX 3a-
s CUCTEM Jaq
YMeHue He ymeer YmMmeer YnMmeer YmMmeer
pa3pabaThiBaTh |pa3pabaTbiBaTh pa3pabaThiBaTh pa3zpabaThiBaTh Oa- | pa3pabaThiBaTh
uHTepdeiicsl Ha | nHTepdeiich Ha MIPOCTEUILINE 30BBIE uHTepdeiics Ha

OCHOBC

OCHOBE IIU(POBBIX

uHTepdeico Ha

uHTepdeiics Ha

OCHOBE ITU(PPOBBIX

U (PPOBBIX 3JIEMEHTOB OCHOBE LIU(POBBIX |OCHOBE LU(POBBIX |3TEMEHTOB
3JIEMEHTOB JJIEMEHTOB HJIEMEHTOB
YMeHue He ymeer YmMmeer YmMmeer YmMmeer
HACTPauBaTh HACTPauBaTh HACTpamBaTh HACTPauBaTh HACTpamBaTh
paboty paboTy cuctembl | paboTy CUCTEMBI | pabOTy CHCTEMBI | pabOTy CUCTEMBI
CHCTEMBI TIOJT  |TIOJI 33JlaHHBIC OJT 33/TaHHBIC 0] 3a/TaHHBIE T0JT 33/1aHHBIC
3aJJaHHbIE TEXHUYECKHE TEXHUYECKUE TEXHUYECKHE TEXHUYECKHE
TEXHUUYECKHe  |TpeOoBaHUs TpeOoBaHUs C NMOA- | TpeOOoBaHUs, HO TpeOoBaHuUs
TpeGoBaHUS CKa3KaMU Mperno- |MPUCYTCTBYIOT He-

JlaBaTens TOYHOCTHU
VYmenue He ymeer YMeer npoBOIUTH | YMeeT IPOBOJIUTH | YMeEET MPOBOIUTh
IPOBOJTUTH IPOBOJTUTH COBMECTHYIO COBMECTHYIO COBMECTHYIO




COBMECTHYIO
HaCTPOUKY
MIPOTrPaMMHOTO
U anmapaTHOTO
obecnieueHus

COBMECTHYIO
HaCTPOUKY
MIPOTrPaMMHOTO U
anmapaTHOTro
obecnieueHus

HACTPOUKY
IporpaMMHOTO U
anmapaTHOTO
obecrieueHus ¢
MOICKa3KaMH Tpe-
MOJIaBaTeIIst

HaCTPOMKY
MporpaMMHOTO U
anmapaTHoro
obecrieueHus:, HO
MIPUCYTCTBYIOT HE-
TOYHOCTHU

HAaCTPOMKY
MMporpaMMHOTO U
anmapaTHOTO
obecrneueHuUs

YMenue npu-
MEHSITh OCHOB-
HbIe Tatdop-
MBI, TEXHOJIO-

He ymeer npume-
HSTh OCHOBHBIC
m1aThOpPMBI, TEX-
HOJIOTUU U WH-

YMeeT npuMeHsTh
OCHOBHBIC IJIaT-

(hopMBI, TEXHOJIO-
T U UHCTPYMEH-

YMeeT npuMeHsITh
OCHOBHBIC IJIaT-

($hOpMBI, TEXHOJIO-
THH U UHCTPYMCH-

YMeer IpuMeHsTh
OCHOBHBIC IJIaT-

($hopMBI, TEXHOJIO-
THH U UHCTPYMCH-

UM U UHCTPY- |CTPYMEHTAJIbHbIE |TaJIbHbIE MPO- TaJbHbIE MPO- TajbHbIE TPO-
MEHTAJIbHBIC IPOrpaMMHO- rpaMMHO- rpaMMHO- rpaMMHO-
IpPOrpaMMHO- | ammapaTHbIE Cpe/l- |ammapaTHble Cpe/l- |ammapaTHbIe Cpe/l- |alapaTHbIe cpel-
anmaparHbie CTBa Ul peaiu3a- |CTBa U peajn3a- |CTBa AJs peain3a- |CTBa JJIS peayinsa-
cpencTBa ans  |1uM uHGOpManu- | M uHGOpMauu- 1M HHGOpMalU- |UKUK HHPOpMAIU-
peanu3anuu OHHBIX CUCTEM OHHBIX CUCTEM C | OHHBIX CUCTEM, HO |OHHBIX CUCTEM
nH(pOpMaIMOH- MOJICKa3KaMH Ipe- |[PUCYTCTBYIOT He-

HBIX CUCTEM 10/1aBaTeIs TOYHOCTH

VYmenue BoiON- |He ymeer BoiOM- | YMeeT BbIOUpaTh | YMeeT BeIOUpaTh | YMeeT BHIOUpATh
patp pauuo- paTh pallMOHaNb- | PalMOHAJIbHBIN palrOHAIbHBIN palrOHAIbHBIN

HaJbHBIN WH-
CTPYMEHT IpO-
€KTUPOBAHUS
Ut “HPOpMa-
IIMOHHBIX CH-
cTeM

HBI UTHCTPYMEHT
MIPOSKTUPOBAHUS
JU1s1 “HBOpMaIu-
OHHBIX CHCTEM

WHCTPYMEHT IMpO-
EeKTUPOBAHUS JIJIS
MH(OPMALIMOHHBIX
CHUCTEM C II0JICKa3-
KaMH IpernojiaBa-
TeJs

WHCTPYMEHT IPO-
EKTUPOBAHUS IS
MH(OPMALIMOHHBIX
CHUCTEM, HO MpPHU-
CYTCTBYIOT HETOY-
HOCTH

UHCTPYMEHT IPO-
EeKTUPOBAHUS IS
MH(OPMALIMOHHBIX
CUCTEM

YmeHnue pazpa-
0aThIBaTh MH-
dbopMaroHHbBIC
CUCTEMBI

He ymeer paspa-
OateiBaTh HHPOP-
MalMOHHBIE CH-
CTEMBI

VYmeer pazpabaThl-
BaTh HH(pOpMaIu-

OHHBIE CUCTEMBI C

MOJICKa3KaMH TIpe-
10J1aBaTeNst

VYmeer pazpabaThl-
BaTh UH(pOpMaIu-
OHHBIE CUCTEMBI,
HO MPUCYTCTBYIOT
HETOYHOCTH

VYmeer pazpabaThl-
BaTh UH(pOpMaIu-
OHHBIE CCTEMBI

OLIGHKa C(i)OpMI/IpOBaHHOCTI/I KOMHCTGHHI/Iﬁ II0 IToKa3aTeao HaBhIKY.

YpoBEHBb OCBOEHUSI M OLICHKA

Kpurepuit > 3 1 5
BrnaneTs He Bimaneer Nmerorca naBeiku | Bnanmeer Bmaneer
HaBBIKAMH HaBBIKAMH COCTaBJICHHUS U HaBBIKAMH HaBBIKAaMH
COCTaBJICHUS M | COCTABJICHHS B pacuera COCTaBIICHUS U COCTaBJICHUS U
pacuera pacuera MPUHLUIIAAIBHBIX |pacuera pacuera
MPUHIUIIAATBH | IPUHIUIIAATBHBIX | 3JIEKTPOHHBIX MPUHIUTAATBHBIX | TIPUHIIUITHATBHBIX
BIX AIEKTPOHHBIX cXeM AJIEKTPOHHBIX AJIEKTPOHHBIX
ANEKTPOHHBIX | CXEM CXEM C He3HAaUM- |CXEeM
cXeMm TENBHBIMH OIIINO-

KaMu
Bnanets He Baageer HNwmerorca HaBelku | Biageer Bnaneer
HaBBIKAMH HaBBIKAMH HMCHOJIb30BaHUI HaBBIKAMH HaBBIKAMHA
HCITOIB30BaHUS | MCIIOJIL30BaHUS CIIELIMAIIM3UPOBAH | HCTIOJIb30BAHUS HUCIOJIb30BaHUSI
CIEMATN3UPOB | CHENUAIU3UPOBAH | HOTO CIIEIMAIN3UPOBAH | CHENUATN3UPOBAH
aHHOTO HOTO IIPOrPaMMHOI0 HOT'O HOT'O
MPOTPAMMHOI0 | TPOTPAMMHOTO obecrieueHus Il | IPOrPaMMHOTO MPOrPAMMHOTO
obecreueHust obecrieueHus Uit | pa3pabOTKH U obecneuenus s | oOeceyeHus s

TUTs1 pa3paboTKu
u
MOJICTTUPOBAHUS

pa3paboTKu U
MOJICTTUPOBAHUS
MPUHIUITHATIBHBIX

MOJICIIMPOBAHUS
MPUHIMITHATBHBIX
AIIEKTPOHHBIX

pa3paboTKu u
MOJICTTUPOBAHUS
MPUHIUITHAJIBHBIX

pa3paboTKu 1
MOJIETTUPOBAHUS
MPUHIMITNAJIBHBIX




MPUHLMIINAAIBH | 3JIEKTPOHHBIX CXEM. AIEKTPOHHBIX ANEKTPOHHBIX
BIX CXEM. CXEM C HEe3HAaYh- |CXEM.
AIEKTPOHHBIX TEIbHBIMU OLINO-
CXEM. KaMu
Bnanets He Brnaneer HNwmerorcsa naBeiku | Biaageer Bnaneer
HABBIKAMU HABBIKAMU COTJIACOBaHUs HABBIKAMU HaBBIKAMU
COTJIACOBaHUSl | COTJIACOBAHUS TEOPETUYECKOI0 U | COTIacCOBaHUs COIJIaCOBaHUs
TEOPETHUUECKOTO | TEOPETHUECKOTO U | IKCIIEPUMEHTANIbH | TEOPETUUYECKOTO U | TEOPETUUECKOTrO U
u 9KCIIEPUMEHTANIbH | OTO AKCIIEPUMEHTAIbH | IKCIIEPUMEHTAIbH
AKCIIEPUMEHTAJI |O0TO SKCIEPUMEHTOB oro oro
BHOTO JKCIIEPUMEHTOB HKCIIEPUMEHTOB C | IKCIEPUMEHTOB
IKCIIEPUMEHTOB HE3HAYUTEIbHBIMU

omubKaMu
Bnaners He Bnaneer HNmerorcs naBbiku | Bnageer Bnaneer
HABBIKAMU 10 | HABBIKaAMH I10 10 BBIOOPY HaBbIKaMU 110 HaBbIKaMH 110
BbIOODY BbIOODY INEKTPOHHOU BBIOOPY BBIOOPY
SJIEKTPOHHOM | 3JIEKTPOHHOM KOMITOHEHTHOMU AJIEKTPOHHOU AJIEKTPOHHOU
KOMIIOHEHTHOM | KOMIIOHEHTHOMH 0a3bl U1 pelieHus | KOMIIOHEHTHOM KOMIIOHEHTHOH
0a3bl ISt 0a3bl IS pelieHus |3a1a9u 0a3bl 14 perieHus |6a3bl A peleHus
peteHus 3a7a4u obecrieueHus 3a1auun 3a1auun
3a1a4n obecrnieueHus nH(popMaLMOHHOT |o0ecneyeHus obecrnieueHus
obecrieyeHns  |MHGOPMAIMOHHOT |0 B3aUMOJCHCTBUS | HHPOPMAITMOHHOT |MH(POPMAUOHHOT
MH(OPMAIIMOHH |0 B3aUMOJCHCTBHSI | CUCTEM 0 B3aUMO/JICHCTBUS |0 B3aUMOJCHCTBHS
oro CHUCTEM CHUCTEM C HE3HAUU- | CUCTEM
B3aMMOJICHCTBH TEIbHBIMU OILIUO-
sl CHCTEM KaMu
Bnaners He Bimaneer HNmMmerorca HaBeiku | Bimaneer Bnaneer
HaBBIKAMU HaBBIKAMU WCIIOJIb30BAHUS HaBBIKAMU HaBBIKaMU
WCIIOJIb30BaHUs | HCTIOIb30BaHUS JIOTIOJTHUTEIBHOTO | MCIIOJIb30BAHUS UCIOJIb30BaHUS
JIOTIOJTHUTEJIBLHO | IOTIOJIHUTEILHOTO | 000PYI0OBAHUS VIS | JOTIOJTHUTEIIBHOTO | TOTIOTHUTEILHOTO
ro 000pysoBaHus 1Jis | TECTUPOBAHUS obopynoBanus 1ig | 000pyAOBaHUS AJis
000pyIOBaHUs | TECTUPOBAHUS paboTHI TECTUPOBAHUS TECTUPOBAHUS
JUIS paboThI MH(OPMAIMOHHBIX | pabOThI paboThI
TECTUPOBAHUS | UH(POPMAIMOHHBIX |1 WH()OPMAIMOHHBIX | MH(POPMAITMOHHBIX
paboThI u ABTOMATHU3UPOBaH |U u
WH(OPMAIMOHH | aBTOMATU3HPOBAH | HBIX CHCTEM ABTOMATHU3MPOBAH |aBTOMATU3UPOBAH
BIX U HBIX CUCTEM HBIX CUCTEM C HE- |HBIX CHCTEM
ABTOMATHU3HPOB 3HAYUTEIIEHBIMHU
AHHBIX CHCTEM omuOKaMu
BrmaneTs He Bimaneer Nmerorca naBeiku | Bnanmeer Bmaneer
HaBbIKAMU HaBbIKAMU WCIIOJIb30BaHUS HaBbIKAMU HaBbIKAMU
WCIIOJIb30BaHUS |MCIIOIH30BAHUS CHEIUATU3UPOBAH | UCTIOJIb30BAHUS HCIIOJIb30BAHUS
CHEINAIM3UPOB | CIIEIMATU3UPOBAH | HOTO CIEIHAIM3UPOBAH | CHEIHATU3UPOBAH
aHHOTO HOTO MPOTPAMMHOTO HOTO HOTO
MPOrPaMMHOTO | IPOTPAMMHOTO obecrniedeHus Uis | IpOrpaMMHOTO MPOrPaMMHOTO
o0ecrieyeHus obecrieueHus sl | KOH(UTYpaIUn oOecrieyennst 1t | oOecrieueHus Iist
JUIS KOH(pUTypanuu MH(POPMAIMOHHBIX | KOH(UTYpaluu KOH(UTyparuu
KOH(Urypauuu |MHPOPMAIMOHHBIX |H MH(OPMALIMOHHBIX |MH(OPMALIMOHHBIX
WH(OPMAIIMOHH | aBTOMATHU3UPOBAH |U u
BIX U ABTOMATH3UPOBAH |HBIX CUCTEM ABTOMATHU3MPOBAH |aBTOMATU3UPOBAH
ABTOMATHU3UPOB |HBIX CHCTEM HBIX CUCTEM C HE- |HBIX CHCTEM
AHHBIX CHCTEM 3HAYUTEITEHBIMU

omuOKaMu
Bmagets He Bmaneer Nmerorca naBeiku | Bnanmeer Bmaneer




HaBBIKAaMH
paboTsI ¢
Pa3TUYHBIMU
TEXHOJIOTUSIMH
JUISL CO3aHUS
UH(POPMALIMOHH
BIX CHCTEM

HaBBIKAMH pabOTHI
C pa3JIMYHbIMU
TEXHOJIOTUSIMH TSI
CO3JIaHUs
UHPOPMAIIMOHHBIX
CUCTEM

paboThI ¢
Pa3sIMIHbIMU
TEXHOJIOTUSIMH IS
CO3JIaHHS
WH(POPMAIIMOHHBIX
CUCTEM

HaBBIKAMH pabOTHI
C pa3IUYHBIMU
TEXHOJOTHAMU JIJIsT
CO3/IaHUS
UH(OPMAIMOHHBIX
CHCTEM C HE3HAYU-
TEJNbHBIMH OIINO-
KaMu

HaBBIKAMH pabOTHI
C pa3s/IM4YHbIMHA
TEXHOJIOTUSIMU TSI
CO3JIAaHHS
WH(POPMAIIMOHHBIX
CUCTEM

Bnaners HaBBI-
KaMH HCIIOJIb-
30BaHUSA CIELH-
aIbHOTO 000pY-
JIOBaHUS MPU
peanu3aluu Cu-
CcTeEM

He Bnaneet HaBwI-
KaMH HCII0JIb30Ba-
HHUS CIIELUAIBHOIO
000py10BaHUs MIPU
peanu3aluu CH-
cTeM

HMmMmeroTcs HaBBIKH
KCIIOJIb30BAHMS
CIIELUAILHOIO
00opyIoBaHuUs IPH
peann3alnm CH-
cTeM

Bnaneer HaBbIKa-
MH MCIIOJIb30BAHUS
CIIEIHAILHOTO
00opymoBaHus IpH
peanu3alum CH-
CTEM C HE3HAYM-
TEJNLHBIMH OIINO-
KaMH

Bnaneer HaBbIka-
MH MCIIOJIb30BAHUS
CIIENUAJIbHOTO
o0opymoBaHUs IpH
peanu3alum CH-
cTeM

Bnaners HaBBI-
KaMH BEIOOpA
WHCTPYMEHTOB
JUTSI TIPOCKTH-
pOBaHUSA

He Bnaneet HaBwI-
KaMu BBIOOpa WH-
CTPYMEHTOB JIS
MIPOSKTUPOBAHUS

HNmMmeroTcst HaBBIK
BBIOOpA HHCTPY-
MEHTOB JIsI TIPO-
E€KTUPOBAHUS

Bnaneer HaBbIKa-
MU BbIOOpa UH-
CTPYMEHTOB JIIsI
MIPOCKTUPOBAHUS C
HE3HAYUTEIbHBIMU
OIIMOKaMU

Bnaneer HaBbIka-
MU BBIOOpA WH-
CTPYMEHTOB JJis1
MIPOCKTUPOBAHUS




6. MATEPUAJIBHO-TEXHUYECKOE
N YYEBHO-METOIUYECKOE OBECIIEYHEHHME

6.1. MaTepuaJIbHO-TEXHUYECKOE o0ecneueHue

HanmenoBanue crienualIbHbBIX TOMEILEHUI
Y TIOMEIIEHUH I CAMOCTOSTEIbHONW PabOTHI

OcHaIEHHOCTD ClIeUaIbHBIX TOMEILEHUN
Y TIOMEIIEHHUH I CAMOCTOSTENIbHONW PabOTHI

JTaGoparopHbie paGOTHI IPOBOMISATCS B CIIE-
[[HATM3UPOBAHHBIX JTaOOPaTOPHSIX TEXHUYE-
ckoif anekrponukn YK-4 (Ne210) u kommbro-
TepHoM kiacce YK-4 (Ne229)

Jlns mpoBeneHUs (QpOHTANBHBIX pabOT Ha
KaKJIOM J1a0OpaTOpPHOM CTOJIE UMEETCSI Cciie-
nyroliee 00opy10BaHUE:

1. ['enepaTtop CHUTHAJIOB HHU3KOYACTOT-
moeiii [3-112/1,

2. [Tudposoii
71042,

3. AHaJOroBbll ABYXJIY4EBOW OCIMILIO-
rpad GOS-620FG,

4. BonbrmeTp yHuBepcanbHbIH 1udpo-
Boit B7-22A,

S. BonbT™merp yHuBepcanbHbiii B7-26,

6. Mynetumerp mudposoit cepun UT-
30,

7. Mynetumerp uudposoit cepun UT-
70C,

8. YHuBepcanpHas JabopaTopHas Ia-
Henb HacTosibHOTO TUna YJIII-1 co cmeHHBI-
MU IIOKOJISIMH,

9. YHuBepcaybHbIi 71a00paTOPHBIHA
creHa HactoipHOro THna JIODIA co cMmeH-
HBIMH OJIOKaMH.

10.  Usmeputens L,C,R yHuBepcanbHbII
E7-11.

11. YHuBepcaibHBI 1a00paTOpHBIA MakeT
NI ELVIS c¢o cMeHHBIMEH  OJIOKAMH,

yHUBepcajbHasg JabopaTtopHas miatdopma
NI Lab VIEW.

ocummiorpadp ~ GDS-

VYyeOHast ayTuTOpHs Ul IPOBEICHUS JIEK-
IIMOHHBIX U MPAKTHYECKUX 3aHATUN YK-4,

Ne 323

MynbTUMEAUINHBIA TPOEKTOP, 3KpaH, HOYT-
OyK; crienManu3upoBaHHas MeOelb

YuranbHbIA 3ai1 OMOIMOTEKH 11 CAMOCTOSI-
TEJIbHOM paboThI

KOMHI)IOTepHafl TEXHHUKA, IIOJAKIIOYCHHAasA K
cetn «/HTepHeT» W uUMeElOMmas JAOCTYN B
3JIEKTPOHHO-MH(POPMAIMOHHYIO ~ 00pa3oBa-
TENbHYIO Cpeay; CHelUalIu3UpOBaHHAS Me-
6eib

6.2. JIuneH3M0HHOE ¥ CBOOOHO pacHpocTpaHsieMoe MPOrpaMMHOe ofecriedeHne

No

[Tepeuenb TMIEH3MOHHOTO
MPOrPaMMHOTO 00ecTIieueHuUs!

PexBu3uThHI MOATBCPKAAOIICTO JOKYMCHTA

1

Microsoft Windows
Professional 8.1

Cornamenue Microsoft Open Value Subscription
V9221014 ot 2020-11-01 g0 2023-10-31

2

Microsoft Office Professional

Plus 2016

Cornamrenue
V6328633. Cormamtenue peiicreureinsao ¢ 02.10.2017
mo 31.10.2023

Microsoft Open Value Subscription




3 |Microsoft Windows 10 Koprmo-|Cormamenne Microsoft Open Value Subscription
paTuBHas V6328633. Cornamenue aeiicreurensho ¢ 02.10.2017
o 31.10.2023). oroBop MMOCTaBKH I10
0326100004117000038-0003147-01 ot 06.10.2017

4 |Kaspersky Endpoint Security Cyobnunensuonnsiii  gorosop Ne 102 ot 24.05.2018.
«Crangapraeiii Russian Edition» | Cpok aetictBus nuuensuu a0 19.08.2020
I'paxxnancko-npasoBoii Jlorosop (Kontpakr) Ne 27782
«IlocTaBka npoxaneHus npasa M0J1b30BaHUA (JINLIEH3UH)
Kaspersky Endpoint Security ot 03.06.2020. Cpok aeii-
ctBust yunen3uu 19.08.2022r.

5 |Google Chrome CBoOoano pacnpoctpansiemoe 110 cornmacHo ycaoBusM
JIMLEH3MOHHOTO COTJIAIICHHUS

6 |Mozilla Firefox CBoboaHo pacmpoctpansemoe 110 coriacHo yCIOBHSIM
nunensuonnoro cornamenus Mozilla Public License
2.0 MPL

7 |Matlab R2014b JInuen3sus Ne 362444, cereBas Bepcus Ha 10 kommbroTe-
poB

8 |Matlab R2016b JIuuensus Nel 145851 Geccpounast

6.3. IlepeuyeHb yueOHbIX U3IAHUI U YUEOHO-METOIMYECKMX MATEPHAIOB

IleyaTHble H3JaHUA

1. Benuuxko, /[.B. IloaynpoBogHUKOBBIE MPUOOPHI U YCTPOUCTBA: Y4eb. MOCco-
oue. / JI.B. Benuuko, B.I'. Py6anoB. — benropon: [Tomuteppa, 2006. — 184 c.
2. Bennuxo, /[.B. M36uparensubie RC-ycunutenu. AHanoroBas 3J€KTpPOHUKA Ha

OIEPAIMOHHBIX ycuuTensx: Mmonorpadus / [1.B. Benuuko. — Saarbrucken, Germany:
LAP LAMBERT Academic Publishing, 2012. — 60 c.

3.  H36uparenpHble yCHINTENIN: METOAUYECKHUE YKa3aHUsI K BBIIIOJHEHUIO Jabopa-
TOpHbIX padot / cocT.: J.B. Bennuko. — benropoa: U3n-so BI'TY, 2012. — 48 c.

4.  YcunurenbHBIE KAaCKaJbl HA TPAH3UCTOPAX: METOAMYECKHUE YKa3aHUs K BBIMOJ-
HEHUI0 JlabopatopHbix padoT / coct.: [.B. Bemnuko. — benropoa: Uzn-so BI'TY,
2010. - 56 c.

5. Benmnuxko, /[.B. IlomynpoBogHukoBbie MpUOOPHI U yCTpOHCTBA: Y4eb. Moco-
oue. / JI.B. Benmuuko, B.I'. Py6anos. — benropo: [Tomuteppa, 2006. — 184 c.

6. Xoposui, II. UckyccTtBo cxemorexHuku: Monorpadus. Ilep. ¢ anrn. — 3-e
u3., crep. / I1. Xoposun, Y. Xumwi. — M.: Mup, 1986. — T.1,2.

7. Benuuko, /[.B. N30uparensupie RC-ycunurenu. AHanoroBasi 3J€KTpOHUKA Ha
OllepalMOHHBIX ycuiuteasix: Mounorpadgus / J[.B. Bemmuko. — Saarbrucken,
Germany: LAP LAMBERT Academic Publishing, 2012. — 60 c.

JIeKTPOHHbIE U3TAHUSA

1. Bemunuxo, /1.B. ®usnueckue OCHOBBI 3JIEKTPOHUKHU [ DJIEKTPOHHBIN pecypc|: Aek-
TpoH. yue0. nmocobue ¢ rpudom YMO / JI.B. Benmnuko, B.I'. Pybanos. — benropon,
2006. — len. 8 ®I'VII HTL «Mudopmpeructp» 02.08.06, Ne0320601177. — Pexxum
nocryma: http://foe.bstu.ru



http://foe.bstu.ru/

2. MynbTUBHOpaTOpbl [DNEKTPOHHBIA pecypc]: METOAUYECKHE YKa3aHUsl K Bbl-
MOJTHEHUIO JTA0OPATOPHBIX pabOT IJid CTYJAEHTOB crienuranbHocTeit 220201 — Yopas-
JeHue U MHpopMaThKa B TeXHUUECKUX cucteMax, 220301 — ABTomaTu3amusi TEXHO-
JIOTUYECKUX TPOIIECCOB M Mpou3BoAcTB / cocT.: JI.B. Bennuko. — benropoxa: M3n-Bo
BI'TY, 2007. — 50 c. — 1 3. onrt. auck (CD-ROM).

3. Bennuko, [[.B. DnekTpoHHBIE yCTPONCTBA MEXATPOHHBIX U POOOTOTEXHUYE-
ckux cucteMm. Kypc nexmwmii / J[.B. Benmnuko [DnexTponHbIil pecype]. — DIeKTpoH.
TekcToBbI€ AaH. — benropoa: M3a-so BI'TY um. B.I'. Illyxosa, 2017. — 50 cTp. — 1 a51.
onT. quck (CD-ROM).

4. JlockytoB E.JI. CxeMOTeXHHMKA aHAJIOTOBBIX AJIEKTPOHHBIX YCTPOUCTB [DIeK-
TPOHHBIN pecypc]: yueoHoe nmocobdue/ JlockyToB E.J[.— D1eKTpoH. TEKCTOBbIE JaH-
Heie.— CapatoB: By3oBckoe oOpazoBanue, 2016.— 264 c.— Pexum nocrymna:
http://www.iprbookshop.ru/44037.— DBC «IPRbooks»

5. ®ponoB B.A. DnexkrponHas TexHuka: Yacth 2: CXEeMOTEXHUKA AJIEKTPOHHBIX
CXeM [DNeKTpoHHBIN pecypc]: yueOHuk/ @posioB B.A.— DIeKTpOH. TEKCTOBBIC JTaH-
Hble.— M.: Y4ueOHO-METOANYECKUH IEHTP MO0 00pa30BaHUIO HA JKEJIC3HOIOPOKHOM
tpancnopte, 2015.— 612 ¢.— Pexxum moctyma: http://www.iprbookshop.ru/45347.—
OBC «IPRbooks»

6. Muxyma A.B. CxemorexHuka MUGPOBBIX YCTPOUCTB [DIEKTPOHHBIA pecypc]:
yaeoHoe mocobune/ Mukymun A.B., Cequnun B.Ml.— DJeKTpoH. TEKCTOBBIC J1aH-
Hble.— HoBocuOupck: Cubupckuii rocyJapCTBEHHbIH YHUBEPCUTET TEICKOMMYHU-
KalMii U HMHPOPMATHUKH, 2007.— 327 C—  Pexum  pmocryna:
http://www.iprbookshop.ru/54777.— 9BC «IPRbooks»

6.4. IlepeueHb HHTEPHET PeCypcoB, NPodecCHOHATBbHBIX 0a3 JaHHBIX,
HH(OPMALMOHHO-CIPABOYHBIX CHCTEM

1. DIIEKTPOTEXHUKA U DJIIEKTPOHUKA IS IPOTPAMMUCTOB [ DJIIEKTPOHHBINA pecypc].
— Pexum nocrymna:
https://www.youtube.com/channel/UCFI31dsn8yxaarw6LZpSHWw — 3arnasue ¢
JKpaHa.

2. NutepHeT-pecypc, coaepxainiuii pykoBoJACTBa o pabote co cpemoit MatLab

[DnexTponHbIi pecypc]. — Pexum mocryna: http://www.exponenta.ru.



7. YTBEPKJIEHUE PABOYEN ITIPOT'PAMMBI

Pabouas nporpamma yrepskaeHa Ha 20 / 20 y4eOHBIN o1
0e3 U3BMEHEHUI.
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