MMHUCTEPCTBO HAYKHU U BRICHIEI'O OBPA30OBAHUS POCCHUICKOM
OEAEPALINN
(benepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHNUE BBICIIETO
00paszoBaHUs
"CAHKT-IIETEPBYPI'CKUI1 TOCYJIAPCTBEHHbBI YHUBEPCUTET
ADPOKOCMMYECKOI'O ITPUBOPOCTPOEHUA"

Kadenpa Ne 31

YTBEPXIAIO
PykoBonuTens 06pazoBaTeIbHON IPOrpaMMBI

K.T.H.,JOII.

(IOIDKHOCTB, y4. CTEIEHb, 3BaHUE)
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15.03.06
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HOHFOTOBKI/I/ CIICOUaJIbHOCTH

MeXanOHI/IKa u pO6OTOTeXHI/IKa
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JIuct cornacoBanus paboueii mporpaMMbl AUCHUTUIAHBL
[Iporpammy cocraBui (a)

Cr.mper., K.T.H. 04.02.25

(OKHOCTB, Y4. CTETICHB, 3BAaHHE) (moamucsk, nara) (MHUIMATEL, (aMuITHs)

04.02.2025
[Tporpamma omobpeHa Ha 3aceqanuu kadeapsr Ne 31

«04» despains 2025 r, mpotokon Ne 3

3aeayrommii kadenpoit Ne 31
I.T.H.,Ipo . 04.02.25 B.®. lumakos

(y4. creneHsb, 3BaHHE) (moanuce, nara) (MHUIMANBI, (haMUITHA)

04.02.2025

3amectuTenb qupekTopa HHCTUTYTa Ne3 1o Meroanueckoil pabore

Cr.npern. 04.02.25 H.B. PemernukoBa

(OIKHOCTB, Y4. CTETICHB, 3BaHUE) 04.02.2(§p%gumcs, nara) (MHULMATEL, (aMuITHs)



Annoranus

JucuumnuHa «ONEeKTPOHUKa» BXOIUT B 00pa3oBaTeNbHYIO MPOrPaMMYy BBICIIETO
oOpa3oBaHusi — mporpaMmy OakajaBpuaTa IO HANpPaBICHUIO TOATOTOBKM/ CHEIHATBLHOCTH
15.03.06 «MexaTpoHuKa W POOOTOTEXHWKA» HampaBlieHHOCTH «lludpoBoil WHXHUHUPHHT
POOOTOTEXHUYECKUX KOMILIEKCOBY. JuciuminHa peanusyercs kadenpoit «Ne31».

JlucuuniuHa HalejaeHa Ha GOpMUPOBAHKE Y BBITYCKHUKA CIIETYIOIIUX KOMITETEHIUH:

OIIK-9 «CriocoOeH BHEIPATh U OCBaWBAaTh HOBOE TEXHOJIOTHUECKOE 000Dy I0BAaHUEY

ConepkaHue AMCUMIUIMHBI OXBAaTHIBAET KPYI' BOIPOCOB, CBSI3aHHBIX C MPUHIMIIAMHU
paboThI MOJYIIPOBOJAHUKOBBIX MPHOOPOB: IHOAOB, CTAOMIMTPOHOB, MOJEBBIX M OUIOJISPHBIX
TPAH3UCTOPOB, OINEPAIMOHHBIX YCHJIHUTENEH, a TaKkKe CXEM pPa3JIMYHBIX 3JIEKTPOHHBIX
YCUJIMTEIbHO-TIPEOOPa30BaTEIbHBIX YCTPOIMCTB, HOCTPOCHHBIX Ha UX OCHOBE.

[IpenogaBanue AMCHUIUIMHBI IpeAycMaTpUBaeT cienyrolmue (QopMbl OpraHu3aIiu
y4eOHOTO0 Tpoliecca: JIEKIINH, JIA00paTOpHbIe PadOThI, MPAKTUYECKHUE 3aHATHUS, CAMOCTOSTEIbHAS
paboTa 00y4aromnierocsi, KOHCyJIbTallii, KypCOBOE IPOEKTUPOBAHHUE.

[TporpaMMo#i ITHUCHUTUIMHBI TPEIYCMOTPEHBI CICAYIONINE BHIBI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAsI aTTecTanus B (hopMe IK3aMeHa.

OO0mast TpyI0eMKOCTh OCBOSHUS JHUCUUILIMHBI COCTaBISACT 5 3adeTHBIX enuHull, 180
YacoB.

SA3bIK 00y4YeHUs 10 AUCIHUILUINHE «PYCCKUH »



1. TlepedeHb MIAHUPYEMBIX PE3yIbTATOB OOYUCHHS 1O AUCIUILTAHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

N3yuenne  AMCHUIUIMHBL «DJIEKTPOHUKA» JIA€T BO3MOKHOCTH CTYJEHTaM HE TOJBKO
u3ydarh (pU3MUecKre 3aKOHOMEPHOCTH, JIeXKAIlUe B OCHOBBI MOJIYIPOBOJIHUKOBBIX NMPUOOPOB U
CXEMBbI YCHUJIUTEIHHO-TIPE0Opa30BaTEIIbHBIX YCTPOICTB, HO MOHUMATh UX POJb U 3HAUYCHUE MPU
npoexktupoBanud CAY B 1esoM.

1.2. JlucumminHa BXOIUT B COCTaB 00s3aTENbHON YacT 00pa30BaTEIbHON MPOTPaMMBI
BhIcIIeTo oOpasoBanus (nanee — OIT BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJILTATOB OOYUEHUS O JUCHIUTUIINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrare w3yueHUs AMCHUILIMHBI OOYUYAIONIUICS JOJDKEH 0071alaTh CIEAYOIIHMH
KOMIETSHIMSIMU WM WX YacTaMU. KoMneTeHIMy U UHAWKATOPhI UX JOCTHXKEHUS MPUBEICHBI B
tabnuue 1.

Ta6ymma 1 — [lepeyeHb KOMITETCHIIMA W MHAUKATOPOB UX JTOCTHIKCHUS

Kareropus (rpynna) Kon u HaumenoBanue Kon u HanMeHoBaHMe HHIMKATOpA
KOMITETCHIIMH KOMIICTCHIINH JOCTHXKEHHS] KOMIIETEHIIUU

OIIK-9.3.1 3Haer Ha3HAYEHUE U MPUHLIMIT
JIEWCTBUSI OCHOBHBIX BHIOB
TEXHOJIOTUYECKOT0 000pyA0BaHUS
OIIK-9 Cnocoben OIIK-9.VY.1 ymeer ninaHupoBaTh

BHEJIPATH U UCTIBITAHUS MOJIYJICH U TIOACHCTEM
O6menpodeccrnoHanbHbIE

OCBaMBaTh HOBOC MCXAaTpPOHHBIX U pO6OTOTeXHI/I‘-IeCKI/IX
KOMTIETCHIIUH

TEXHOJIOTHYECKOe cUCTEM

obopynoBaHue OI1K-9.B.1 Bnageet mpakTHYECKUM

OIIBITOM p33pa60TKI/I, OCBOCHMA U
BHCOPCHHUA HOBBIX TCXHOJOTUYCCKUX
MpoHecCcCoOB U MAaTCpUajioB

2. Mecro nucuumaussl B ctpykType OI1
HucnurninuHa MoxkeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YJarOITUMUCS
MIPU U3YYEHHUH CIETYIOUIUX TUCIUIUINH:
« Maremaruka. MareMaTHYECKUM aHAIN3Y,

«Dusnkay;

«udopmarnkay;
—  «DIJIEeKTPOTEXHUKA»

3HaHUs, TIOJYYCHHBIE TPH HM3YyYEHWHM Marepuajia JaHHOW IJUCIUIUIMHBI, WMEIOT Kak
CaMOCTOSITENIbHOE 3HAUE€HHE, TaK U UCTIOIb3YIOTCS MPU U3YYEHUHU APYTUX TUCHUTIIUH:
— Teopust aBTOMaTHYECKOTO YIIPABICHUS»

3. OO0BEM | TPYTOEMKOCTh JUCIIUILTAHBI




Jlanueie 00 obmemM oO0beMe AUCHUILUIMHBI, TPYIOEMKOCTH OTAEIbHBIX BHJIOB Y4eOHOMH
paboTHI IO TUCHUIUINHE (M pacHpeaeIeHue 3TOH TPYI0EMKOCTH 110 CEMECTpaM) MPECTABICHBI B
tabnuue 2.

Ta6mmma 2 — O6beM U TPYJ0EMKOCTh JUCITUTIIUHBI

. TpynoemMkocTh o cemecTpam
Bun yae6HO# paboThI Bceero Nod NoS
1 2 3 4
Oowan mpyooemKocmup OuUCUUnIUHBL, 5/ 180 2/ 72 3/ 108
3E/ (4ac)
U3 Hux uacoe npakmuyecKkoil no020moeKu
AyoumopHhuie 3aHamus, BCETo 4ac. 102 51 51
B TOM YHCIIE:
nexuuu (JI), (gac) 34 17 17
npaktuueckue/cemunapckue 3ansatus (113), 17 17
(dac)
nabopaTtopHbie paboTsl (JIP), (uac) 34 17 17
KypcoBoii mpoekT (padota) (KII, KP), (gac) 17 17
9K3aMeH, (Jac) 36 36
Camocmoamenvnan paboma, Bcero (4ac) 42 21 21
Buo npomesicymounon ammecmayuu:. 3ader, | Judad. OK3.
mubd. 3auger, sk3amen (3auer, dudd. 3au, 3au., Hudod. 3au.
DK3.**) OK3.

*k
HpHMC‘IaHI/Ie: KaHAUJATCKHUU 3K3aMCH

4. CopepxaHue JUCHUTIINHBI
4.1. PacnpeneneHue TPYJOEMKOCTH JUCIUIUIMHBI TIO Pa3/ieiaM M BHAaM 3aHITHH.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYAOEMKOCTh TPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCIUILIUHBL, UX TPYAOEMKOCTh

Pasiesnbl, TEMbI UCIUTLTHHBI Jlexm | 113 (C3)| - JIP KT CPC
’ (dac) (dac) (uac) (dac) (gac)
Cemectp 4
Paszen 1. DneKTpOnpOBOJHOCTH MOTYIIPOBOIHUKOB 2
Tema 1.1.Co6cTBeHHBIIH (OeCTIPUMECHBIN) 3
MIOJTYTIPOBOTHUK
Tema 1.2.IIpumecHBIi MOTYIPOBOIHUK 3 3

Tema 1.3.O1€KTpOHHO-ABIPOYHBIN IIEPEXO]
Tewmal.4. Bonbr-amnepHast XapakTepUCTHKA P-N
nepexona

Paznen 2. [TomynpoBoauukoBeie nuoasl Tema 2.1.
BeImpsiMuTeIbHBIE TOTYTPOBOIHUKOBBIC JTHO/IBL:
HPHUHINN JeHCTBUS, XapaKTePUCTHKHU, TAPaMETPBL.
Tema2.2. TTonynpoBOAHHKOBBIC CTAOUIUTPOHBI 3 3 3 2
HPHUHIMT JSHCTBUSI, XapaKTEPUCTHKH, TapaMeTpPhI.
Tewma2.3.Ilapamerpudeckuii cTabuIM3aTOp
HaNpsDKEHUs] HA CTa0MIUTPOHE

Pa3znen 3. Tupucropsl
Tewma3.1. JIlnoaHbIe THPUCTOPHI 5 5 5 2
Tewma3.2. TpuonHsle THPUCTOPHI

Tema 3.3. Cumuctopsl




Pa3nen 4. bunonsipHeie TpaH3UCTOPHI

Tema 4.1. IIpuHIHT ASHCTBUS OUITOISIPHOTO
TpaH3UCTOpa

Tewma 4.2. TpaH3ucTop Kak yCHIHTEIbHBINH TPHOOP
Tema 4.3. PesxxuMbl paboThI OUTIONIIPHOTO TPAH3UCTOPA
Tema 4.4. CtaTudecKkue BOJbT-aMIICPHBIC
XapaKTepUCTUKU U MapaMeTpbl OUTIOIAPHBIX
TPaH3UCTOPOB

Paznen 5. TloneBbie TpaH3UCTOPHI

Tema 5.1. IToneBoit TpaH3UCTOP C P-NIIEPEXOIOM
Tema 5.2. IloneBoii TpaH3UCTOP C N30IMPOBAHHBIM
3aTBOPOM

Paznen 6 ®oronprueMHUKH

Tema 6.1. CBeTousmyuaromui U0
Tema 6.2. doTONpUEMHUKH

Tema 6.3. OnTonapsl

Uroro B cemectpe:

17

17

17

21

Cemectp 5

Paznen 7. YcunurensHO-ipeoOpa3oBaTeIbHbIC
YCTpOMCTBA
Tema 7.1. Knaccudukanus ycuiaurenei
Tewma 7.2. Iloka3zarenu kauecTBa
YCUJIMTEIIbHBIXYCTPOICTB
Tema 7.3. Pexxumbl paOOThl yCUITUTENS
Tema 7.4. OCOOEHHOCTH TIOCTPOCHHUS CHIIOBBIX
KAacKaJl0B
Tema 7.5. TpanchopMaTOpHBIA yCUITUTENb
MOIIIHOCTHU
Tema 7.6. bectpanchopmaTOpHBIN YCUITUTETH
MOIIIHOCTHU

Tema 7.7. Ycwinrenn MOITHOCTH B

KJIFOUEBOM pEKUME

3,5

Pa3nen 8. OnepanuoHHbIE YCHIINTENN
Tema 8.1. Tunosblie cxemsl BkitoueHuss OY
Tema 8.2. Peanu3anust KOppeKTUPYOLIMX
ycTpoiicts Ha OY

3,5

Paznen 9. CxeMbl HenMHEHOTO peoOpa3oBaHUs
HENPEPBIBHBIX CUTHAJIOB
Tema 9.1. Cxemsl, nocTpoeHHbIe Ha 0cHOBE [P
Tema 9.2. Cxembl, NOCTPOEHHBIE HA
ocHoBe OV

3,5

Paznen 10. I'enepaTopsl
Tema 10.1 I'eneparopbl rapMOHUYECKUX
KoJIe0aHun
Tema 10.2. I'eneparopsr JIMHENHO-
M3MEHSIOIIErocs HapsKEeHUs
Tema 10.3. MynbTUBHOpaTOpHI
Tema 10.4. OnHoBUOpaTOpPHI
Tema 10.5. biiokuHr-reneparop

3,5

Paznen 11. Tpurrepst
Tema 11.1 CuMMeTpHUUHBINA TpUTTED
Tema 11.2. Tpurrep ¢ SMUTTEPHOMN CBA3BIO

3,5




Paznen 12. Mogynaropsl U JeMOIYIATOPBI
Tema 12.1. AMIIIUTYIHBIE MOAYIISITOPBI 3 3 3 35
Tema 12.2. YacToTHBIE MOTYJISITOPBI
Tema 12.3. ®a3oBble MOAYISATOPBI
BerImmotHEHHE KypCOBOTO ITPOEKTA 17
Hroro B cemectpe: 17 17 17 21
Hroro 34 17 34 17 42

IIpakTnyeckass MOATOTOBKA 3aKIIOYAcTCs B HENOCPEACTBEHHOM  BBIIOJHEHUU
Oo0y4yaromMMHUCST ~ OMNpPENEeNEeHHBIX  TPYIOBBIX  (YHKUMH,  CBSI3aHHBIX C  Oyxaymei
npo¢eCCHOHATIBHOM 1A TENbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JICKIIMOHHBIX 3aHSATHH.
ConepxaHue pa3/eiioB U TeM JICKIIMOHHBIX 3aHITHI MTPUBEICHO B Ta0OHIIC 4.

Ta6mmma 4 — ComepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

HOMep pasaciia Hazpanue u COACPIKAHUC Pa3acIOB U TEM JICKIITMOHHBIX 3aHATHH

CoOcTBeHHBIH (OecTTprMecHBI) MOTYITPOBOIHUK, IPUMECHBIH
HOJIYIIPOBOJIHUK, 3JI€KTPOHHO-BIPOYHBII M€PEeX0/, BOJIbT-aMIIepHas
XapaKTepUCTHKA P-n nepexoa

BelIlipsiMUATENIBHBIE TIOJYTIPOBOJHUKOBBIE AUO/IbI: IPUHIUI AEUCTBUSA,
XapaKTepUCTHKH, apameTpsbl. [1oiynpoBoIHUKOBBIE CTAOUIUTPOHBI :
IIPUHLMII ACUCTBUSA, XapaKTEPUCTUKH, TapaMeTpsl. [lapamerpuuecknii
CTa0MIIN3aTOp HANPSHKEHUS Ha CTAOWIINTPOHE

JlnoiHbIE TUPUCTOPBI: IPUHIUI IEHCTBUS, XapaKTEPUCTUKH,
napameTpsl. TpHOHbIE THPUCTOPBL: TPUHIUI JeHCTBUS,
XapaKTEPUCTHUKH, TapameTpbl. CUMHCTOPBI: IPUHLUI IEHCTBUS,
XapaKTEPUCTHUKH, 1ApaMETPHI.

[TpuHuMn neiicTBrs OUMONIAPHOTO TpaH3UCTOpa. TpaH3UCTOP Kak

4 YCUIMTENbHBIN prOop. Pexxumbl paboTsl OUMIOISPHOTO TPAH3UCTOPA.
Cratuyeckue BOJbT-aMIIEPHBIE XapaKTEPUCTUKHU U ITapaMeTphl
OUIOJIIPHBIX TPAH3UCTOPOB

[ToneBo¥ TpaH3UCTOP C P-n MEPEXOAOM: IPUHLIMI ICUCTBHUS,

5 XapaKTEePUCTUKHU, TapameTpsl. [losieBoii TpaH3uCTOp C
HN30JIMPOBAHHBIM 3aTBOPOM: IPUHIIUIT HCﬁCTBHﬂ, XapaKTCPUCTHUKHU,
napameTpbl

Cerousnyyarouuil 11oA: MPUHIMI IEHCTBUS, XapaKTEePUCTUKH,
apaMeTpsl.

6 ®dortonpueMHuku ( poropezucrop, GoToaN0 T, POTOTPAHZUCTOP,
doToTHpHCTOP: MPUHIIMIT ACHCTBHS, XapaKTEPUCTUKH, TapaMeTPhI.
OnTonapsel: NPUHIMII JEHCTBUS, XapaKTEPUCTUKHU, TapaMeTPbl

Knaccudukanus ycunuteneit. [lokazaTenu kauecTBa yCUITHTENbHBIX
ycTpoicTB. Pesxxumbl paboTsl yeumutens. OCOOEHHOCTH TOCTPOSHUS
7 CUJIOBBIX KackanoB. TpaHchopMaTOPHBIA YCUIUTENb MOIIIHOCTH.
bectpanchopmaTopHBIil yCHIIUTETh MOIITHOCTH. Y CHITUTEINN
MOIIIHOCTHU B KJIFOYEBOM PEKUME.

8 Tumnoseie cxembl BKioueHus OY (MHBEpTHpYIOIIEE U
HEMHBEPTUPYIOINIEE BKIIOUEHNE). Peann3annst KOppeKTUPYIOIINX




ycTpoiicTB Ha OV.

Peanu3anus HENMHEMHBIX XapaKTEPUCTUK HA OCHOBE JUOIHO-
pe3UCTUBHOM siuelku. [locTpoeHue cxeM, peanu3yroux HeJTUHEUHbIC

9 CTAaTUYCCKUC U JTUHAMHUYCCKUC XAPAKTCPUCTHKHU IJICMCHTOB U

YCTPOMCTB CUCTEM aBTOMATUYECKOTO YIIPABJIECHUs HA OCHOBE
ONEPALMOHHBIX YCUIUTEIICH.

I'eneparopsl rapMOHUYECKHUX KoJieOaHUH. [ eHepaTophl JIMHEHHO-

10 M3MEHSIOIET0Cs. HallpsDKeHHst. MynbTHBHOPATOPBI.
OpnnoBuOparopsl. biiokuHT-renepaTop

11 CumMeTrpuuHsblil Tpurrep. Tpurrep ¢ SMUTTEPHOH CBSI3bIO
AMIUIUTYJHBIE MOAYNATOPBL. YacToTHBIE MOAYNIsATOpBL. Da3oBbie

12 MOZYJIATOPBI. AMILTUTYIHBIE JEMOIYISATOPBL. YacTOTHBIE
JEMOIYJIATOPHI

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS
Tembl mpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTb IIPUBEICHBI B TAOJIHIIE 5.

Tabmuna 5 — [IpakTuyeckue 3aHATHS U UX TPYIOEMKOCTb

No
n/o

TeMbl MpaKTUYECKUX
3aHATUU

DopMbl
MPAKTUYECKUX
3aHSITUN

Tpynoemkoc
Tb, (4ac)

W3 aux
MPAKTUYECKO
"
MTOATOTOBKH,
(dac)

Ne paznena
JUCIUTLIAHBI

Cemectp 4

Pacuer
MapaMeTprUIecKoro
cTabmim3aTopa
HaNpsDKCHUS Ha
CTaOUIINTPOHE

Perrtenue 3amag

Br160p cunoBbix
TPaH3UCTOPOB I10
napaMeTpam Harpy3ku

Pemenune 3amau

Pacuer uncna
MapaieabHO
BKJIFOYAEMBIX
TPaH3UCTOPOB

Pemenue 3amau

Pacuer mmomanu
TEMI00TBOAA

Pemenue 3amau

Pacuer Bemumn
YPaBHUTEIbHBIX
pPE3UCTOPOB

Pemenune 3amau

Pacuer
TEPMOCTAOMIIU3UPYIO
HIUX PE3UCTOPOB

Pemenue 3amau

Pacuer cxem
KOPPEKTUPYIOIINX
YCTPOMCTB Ha OCHOBE
oy

Pemienune 3amau

Bcero:

17




4.4. JlaGopaTopHbIE 3aHATHS

Tembl 1aOOPaTOPHBIX 3aHATHHA U UX TPYAOEMKOCTh MPUBEICHBI B TaOHIIE 6.

Tabnuna 6 — JIabopaTopHbIe 3aHATHS U UX TPYIOEMKOCTh

N3 Hux Ne
Ne HaunmenoBanue 1a60paTopHbIX paboT TpyaOEMKOCT®, | MPAKTHHECKOH | pasiena
/1 (gac) MOJATOTOBKH, | IHCITHII
(dac) JIUHBI
Cemectp 4
1 | BoabT-amnepHble XapaKTePUCTUKU AUOIOB U
CTaOUITUTPOHOB 1 1
2 | HccnenoBanue mapaMeTprUuecKoro
CcTabWIM3aTOpa HANPSDKEHUS Ha 2 1
CTaOUITUTPOHE
3 | UccnenoBanue ABYXITOIYIIEPHUOTHOTO 1 9
BBIPSIMUTEIIS
4 | BonbT-aMIIEpHBIC XapaKTCPUCTUKH 9 9
THPHUCTOPOB
5 | BonbT-aMIiepHbIe XapaKTePUCTUKH
OMITOJISIPHOTO TPAH3UCTOPA (CXEMBI 2 3
BiuoueHust ¢ Ob u 09)
6 | HccienmoBaHue 0JJHOKACKaTHOTO YCUIIATEIIS
MOIITHOCTH Ha OUITOJISIPHOM TPAH3HCTOPE 2 4
(Kmacc A)
7 | UccnenoBanne 0JJHOKACKAIHOTO YCHIIUTEIS
MOIITHOCTH Ha OUTIOJIIPHOM TPAH3UCTOPE 1 4
(Knacc B)
8 | BombT-amnepHbie XapaKTEPUCTUKH TIOJICBBIX 5 5
TPaH3HCTOPOB
9 | UccnenoBaHue 0JJHOKACKaJHOTO YCHIIUTEIS 1 5
MOIITHOCTH Ha TI0JIEBOM TPAH3HCTOPE
10 | BonbT-amnepHble XapaKTEPUCTHKH 3 5
(hOTOPHUEMHHKOB M CBETOIMOJIOB
Hroro B cemectpe 17
Cemectp 5
11 | Ycewmrens momnoctH (Kitace D) 3 7
12 | YceunurensHo-ipeoOpa3oBaTesibHbIE 3 8
ycTporictBa Ha OY
13 | Cxembl HeMUHEHHOTO MpeoOpa3oBaHus 5 9
curHauos Ha OY
14 | 'enepaTop CHHYCOMAAIBHOTO HAMPSHKEHUS
3 10
Ha OY
15 | I'eneparop IMHEHHO-U3MEHSAIOLIETOCS 1 11
HanpsbkeHus Ha OY
16 | MynbsTHBHOpaTOp M ogHOBHOpaTop Ha OY 2 11
17 | AMIUIUTYIHBIN 1EMOIYISITOD 3 12
Hroro B cemecTpe 17
Bcero 34

4.5. KypcoBoe npoeKkTupoBaHue/ BBHIIOIHEHUE KYPCOBOU PabOTHI




Llenb KypcoBOro MPOEKTa: MPOSKTHPOBAHUE 3IIEKTPOHHO-YCHIIMTEIBHOTO YCTPOMCTBa
MaJIOM MOIITHOCTH.
IIpumepHBbIe TeMBI 3alaHUil HA KypCOBOM IIPOEKT IpuBeieHbl B pazaene 10 PIT/I.

4.6. CamocrosrenbHas padoTa 00y4arommxcs
Bunel camocTosiTennbHOM paboThI U €€ TPYIAOSMKOCTh IIPUBEICHBI B TaOIHUIIE 7.

Tabmuua 7 — Bugsl caMoCcTosITeNbHON PabOTHI M €€ TPYIOEMKOCTb

Bun camocrosiTensHO#M paboThI B‘CIZEO’ Cemectp 4, yac Cemectp 5, yac
1 2 3 4
W3ydeHne TeopeTHuecKoro MmaTepuania
15 10 3
nucuuruael (TO)
[ToaroroBka K TeKyIieMy KOHTPOJIIO 15 5 8
ycneBaemoctu (TKVY)
[ToaroroBka K MPOMEXYTOYHOMN 12 6 10
atrecrauuu (I1A)
Bcero: 42 21 21

5. IlepeuyeHn y4eOHO-METOAMYECKOTO OOSCTICUCHUS
JUISL CAMOCTOSITEIIbHOU PabOThI 00yYarOIIUXCS MO JUCIUTUTHHE (MOJTYJIIO)
Y4eOHO-METOIMUECKAE MAaTEPHAIBI JIJII CAMOCTOSITEIIBHONH PabOThl OOYYArOIIMXCSl YKa3aHBI B
. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUE€OHbBIX U3TaHUN
[lepedyeHb neYaTHBIX U SJEKTPOHHBIX Y4eOHBIX M3/IaHUH MPUBEIEH B TaOIuUIE 8.
Tabnuua 8— [lepeyeHp Me4YaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3AAHUMN

KomrgectBo
AK3EMILISIPO
BB
OnoImMoTeKe

bubnuorpaduueckas ccplika (kpome
ANIEKTPOHHBI
X

AK3EMIULIPO
B)

Iudp/
URL agpec

https://lib.guap.ru | DMEKTPOHUKA : [ DIEKTPOHHBIN pecypc] : ydebHoe mocodue /
B. ®. uuwakos, T. I'. ITonaxosa, . B. lummakos ; pen. B.
®. IummakoB ; C.-Iletep6. roc. yH-T a’pPOKOCM.
) puOOPOCTpOEHUS. - DIEKTPOH. TeKcToBbIe AaH. - CIIO. : U3n-
_View/?608765 |y, ryAIL, 2015. - 218 c.

/jirbis2/compone
nts/com_irbis/pdf

_ [TpoeKTHPOBaHUE DJIEKTPOHHBIX YCHJIMTEIBHBIX YCTPOWMCTB
https://lib.guap.ru | yanoii mommoctn : [ DmekrpommEI pecypc] : yuebHoe
fjirbis2/compone | moco6me / B. ®. Ilumakos, JI. B. Illummakos, E. B.
nts/com_irbis/pdf | Aaucumona ; pex. B. ®@. Illummakos ; C.-Ilerep6. roc. yH-T

view/?611634 | @3poKOCM. TIPHOOPOCTPOEHHS. - DIEKTPOH. TEKCTOBBIC [aH. -
h CII6. : U3n-Bo I'YAIL, 2015. - 99 c.

https://lib.guap.ru | Dnekrponuka : [ DOJeKTpoHHBIA pecypc] :  ydeOHO-
/jirbis2/compone | meroauueckoe mocodue / B. @. Humnakos, 0. B. JIuTBuHOB,




nts/com_irbis/pdf | B. W. TonuapoBa ; C.-Ilerep6. roc. yH-T a’3pOKOCM.
_View/?642365 | npubopocTpoeHus. - DIEKTPOH. TEKCTOBbIE AaH. - CaHKT-
[etepOypr : Uzn-Bo 'YAII, 2021. - 70 c.

7. IlepeyeHb AMEKTPOHHBIX 0OpPa30BaATEIbHBIX PECYPCOB
nH(}OPMaLMOHHO-TEJIEKOMM YHUKAIIMOHHOH ceTu « IHTepHeT»
Ilepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB MH(POPMAIIMOHHO-
TEJIEeKOMMYHUKaMOHHON ceTu «MHTepHeT», HEOOXOAUMBIX MJii OCBOCHHUS TUCIHILIAHBI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPCOB HH(POPMALUOHHO-
TEJICKOMMYHUKAIMOHHOU ceTh «HTepHET»
URL anpec HaumenoBanue

8. Ilepeuenr MHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEUCHHS, MCHOJIB3YEeMOTO MpPU OCYIIECTBICHUU
00pa30BaTENILHOTO MpOoIecca M0 JUCIUILIHHE.
[Tepeuenp nUCTONIB3yeMOro IPOrPaMMHOTO oOecTieueH s peacTasieH B Tabuuie 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CTICUCHIS

Ne i/t HaumenoBanue

1 Multisim v14+

8.2. [lepeuenn MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMbIX npu
OCYIIECTBICHHH 00pa30BaTEILHOTO MpoIiecca Mo AUCIHUITITHHE

[lepeyeHp WCMONB3yeMbIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTAaBICH B
Tabymue 11.

Tabnuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

No /1t HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKas 6a3a
CocrtaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNbHOTO Mpoliecca Mo AUCHUILINHE, IPpecTaBieH B Tabiauuel 2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHHUYECKON 0a3bl

Ne HanmeHnoBaHue cocTaBHON 4acTH Howmep aynuropun
n/n MaTepHabHO-TEXHUUECKOH Oa3bl
1 | MyneTumenuitHast JeKIMOHHAS ay TUTOPUS yi1. bonemas Mopckas,
n.67,
a. 52-35, 32-02
2 | KommerorepHsriii kinace: Uccnenoanne BAX nromos, yi1. bonsmas Mopckas,
CTaOMIINTPOHOB, OUTIOJISIPHBIX U MOJIEBBIX TPAH3UCTOPOB. 1.67,
UccnenoBanue pabOThI BRIIPSIMUTENEH a.21-12, 21-13
3 | Crenpsr: yi. bonbmas Mopckast,
UccnenoBanne BAX nnomoB, cTaOUIUTPOHOB, OUMOSPHBIX U .67,
MOJIEBBIX TpaH3UCTOPOB. MccnenoBanue paboThl 2.21-09




BBINIPSMUTENEH

10. Onenounble cpencTBa sl MPOBEACHUS IPOMEKYTOUYHOMN aTTeCTal|
10.1. CocTaB OIICHOYHBIX CPEIACTBAJS MPOBEACHUS IMPOMEKYTOYHOM aTTECTAIlUH
00ydJaronuxcs mo IMCUUILIMHE TpUBeIeH B Tabnwuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl IPOBEACHHUSI POMEKYTOYHON aTTeCTaIlluu

By npomexxyTo4yHOM aTTecTanuu [lepeyeHp OLICHOUHBIX CPEACTB
DK3amMeH Cnucok BONpoCOB K 3K3aMEHY;
TecTsl.
HuddepennmpoBanHblii 3a4€T Cnucok BOMpOCOB;
TecTtsr;
BelntonHeHNE KypCcOBOTo MPOEKTa DKcrepTHas OlleHKa Ha OCHOBE TpeOOBaHUIl K
COJIEPKAHUIO KypPCOBOTO MTPOEKTA.

10.2. B kayecTBe KpUTEpUEB OICHKH YPOBHS C(HOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHcs MpUMEHseTcsl 5-0ajuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIUM, KOTopas npuBeaeHa B Tabauie 14. B Teuenune cemecTpa MOXKET UCIOJIb30BATHCS
100-0annpHast ~ mKajga  MOAYJBHO-PEUTHMHITOBOM  CHUCTEMbl ~ YHHUBEpCUTETa,  IIpaBHJIA
UCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmmna 14 —Kpurepun onieHKH ypoBHS cQOPMHUPOBAHHOCTH KOMIETEHITHI

OrieHKa KOMITETEHIUN

XapakreprucTika chopMUPOBAHHBIX KOMITETCHITHIN
5-0ayuipHad MmIKaia PaKTep (bopvmp

— oOyyaromuicss TIyOOKO H BCECTOPOHHE YCBOWI IPOTPAMMHBII
MaTepHa;

— YBEPEHHO, JIOTUYHO, ITOCIIEI0BATEILHO U TPAMOTHO €T0 U3J1aracr;

— ONUPAsCh HA 3HAHUS OCHOBHON W JIONIOJHHUTEIBHOHN JIUTEPATYPHI,
TECHO MPUBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHSI C MPAKTUICCKON
JESITEIIbHOCTHIO HAIPABJICHHS;

— yMeJo 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMBIE UM UJIEH;

— JIeJIaeT BBIBOALI H 000OIIEHHS;

— cBOOOJTHO BJIAJICET CHCTEMOM CIIeMaTN3NPOBAHHBIX TTOHSITHH.

«OTIIMYHO»
(Ga4YTCHO»

— o0yyJaronuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuai, TpaMOTHO U
M0 CYHIECTBY M3JaraeT ero, ONUpasCh Ha 3HAHUS OCHOBHOM
JTUTEpaTypHl;

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHUYECKOW NIE€ATEIbHOCTHIO
HallpaBJICHUS;

— apryMEHTUPYET Hay4YHbIE MTOJ0KEHNUS;

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— BIIAJICET CUCTEMOM CIEeIMAIM3UPOBAHHBIX TOHSITHIA.

«XOPOIIIO)»
«3aYTCHO»

— o0yyaromuiicss YCBOMII TOJIBKO OCHOBHOW MPOrpaMMHBIM MaTepHal,
M0 CYIIECTBY M3JIaraeT €ro, ONHpasch Ha 3HAHUSA TOJBKO OCHOBHOM
JTUTEPaTypHI,

— JIOMYCKaeT HEeCYIIECTBEHHBIE OMMOKN U HETOYHOCTH;

— UCIIBITBIBACT 3aTPYAHEHUS B MPAKTUUECKOM MPUMEHEHUHU 3HAHUUN
HaIlpaBJICHUS;

— cJ1ab0 apryMEeHTHPYET HayuHbI€ MTOJI0KEHHUS,

— 3arpynaHsieTcs B GOpMYJIUPOBAHUHU BBIBOJOB M 000OIICHUH;

— YaCTHYHO BJIAJEET CUCTEMOM CIIeIMAIU3UPOBAHHBIX OHSITHIA.

«y/IOBJIETBOPUTEITHHOY
«GAuTEHO»




OI1reHKa KOMIIETEHITN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

MaTepuana;
— IONyCKaeT  CYIIECTBEHHbIE  OLIMOKU U
«HEYIOBJIETBOPUTEIIHLHO .
paccMOTpeHHH MPOOJIeM B KOHKPETHOM HANPaBIICHUY;
«HE 3aYTCHO»

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,
— He (OPMYTUPYET BHIBOJOB M 0O0OOIIICHUIA.

— o0ydJaromuiics He YCBOWJ 3HAYUTEIBHOM 4YacTH MPOrPaMMHOIO
HETOYHOCTU  IIpU

— UCIIBITBIBACT TPYJAHOCTU B IPAKTUYECKOM IIPUMEHEHUH 3HAHUM;

10.3. TunoBble KOHTPOJIbHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bormpocs! (3agaun) nis sK3aMeHa mpeIcTaBiIeHbl B Tadmmie 15.

Tabmuna 15 — Borpocs! (3agaun) 1S 9K3aMeHa

Ne i/t [Tepedyens BonmpocoB (3a1a4) 1 IK3aMeHa Koxn
MHAMKATOpa
1 CobOcTBeHHbIH (OecTTpUMECHBIN) MOTYIPOBOIHUK OIIK-1.VY.1
2 [IprmecHbI TOTYITPOBOJHUK OI1K-9.3.1
3 DNIEKTPOHHO-IBIPOYHBIN MEPEX0/T OIIK-9.V.1
4 BousibT-amniepHas XapakTepucTuka p-n rnepexoja OIIK-9.B.1
5 BeInpsiMATENbHBIE TIOTYTIPOBOJHUKOBBIE JUO/IbI: IIPUHIIMII OIIK-1.V.1
JeWCTBUS, XapaKTEPUCTUKH, TAPAMETPBI
6 [TosnynpoBoIHUKOBBIE CTAOMIIUTPOHBI: IPUHLUII AEUCTBUSA, OIIK-9.3.1
XapaKTePUCTUKH, TapaMETPBhl.
7 [TapameTpudeckuii CTaOMIN3aTOP HAPSHKEHHUS HA OIIK-9.V.1
CTaOMIIMTPOHE
8 JlvoHbIE TUPUCTOPBI: IPUHIUN IeHcTBUs, XapakTepuctuky, | OIIK-9.B.1
napaMeTphl.
9 TpuoaHble TUPUCTOPBL: MPUHLMI AeHCTBUS, xapakTepuctuky, | OIIK-1.Y.1
apaMeTphl.
10 CHUMHCTOpBI: IPUHIUI IEHCTBUS, XapaKTEPUCTUKH, OIIK-9.3.1
apaMeTphl.
11 [TpuHIMn neificTBUs OGUITOJIIPHOTO TPAH3HUCTOpA. OIIK-9.V.1
12 Tpansucrop kak ycunurensHblid npubop. Cxema OB. OIIK-9.B.1
13 Tpan3zucrop kak ycunurenabHbli mpubdop. Cxema O9. OIIK-1.V.1
14 Pexxumbl paboThl OUNOISPHOTO TPAH3UCTOPA. OI1K-9.3.1
15 Cratudeckue BOJIbT-aMIIEpHBIE XapaKTepUCTUKH U napameTpsl | OIIK-9.Y.1
OMIOJISIPHBIX TPAH3UCTOPOB
16 IToneBoii TpaH3UCTOP C p-N MEPEXOAOM: NIPUHLIUII JCHCTBHUS, OIIK-9.B.1
XapaKTePUCTHUKH, TApaMETPhI
[ToneBoii TpaH3UCTOP C U30JUPOBAHHBIM 3aTBOPOM U OIIK-1.V¥.1
17 BCTPOEHHBIM KaHAJIOM: MPUHIIMII AEUCTBUS, XapaKTEPUCTHKH,
apaMeTphl.
IToneBoii TpaH3UCTOP ¢ U30JIMPOBAHHBIM 3aTBOPOM U OIIK-9.3.1
18 WHIYIIMPOBAHHBIM KaHAJIOM: IIPHHIIAT IEHCTBUS,
XapaKTePUCTUKH, TapaMETPHI.
19 Crerousnyyaromui JUoa: TPUHIIUI ICUCTBHUS, OIIK-9.V.1
XapaKTePUCTUKH, TapaMETPHI.
20 (DovToaneMHHKI/I (dporopesucrop, HOTOAMO: TPUHLIUTT OIIK-9.B.1
JeWCTBUS, XapaKTEPUCTHKH, TAPaMETPHI.
21 ®oronpueMHuku (porotpanszucrop, potorupucrop: npuauun | OIK-1.V.1
JeWCTBUS, XapaKTEPUCTHKH, TAPAMETPHI).
22 OnTomnapsl: MPUHLINI AEHCTBHSI, XapaKTEPUCTHKH, OI1K-9.3.1




MapaMeTphl.

23 Knaccugukanus ycunutenei OIIK-9.V.1

24 [TokazaTenu KauyecTBa yCUIMTEIbHBIX YCTPOUCTB. OIIK-9.B.1

25 PexxumMbl pabOThHI yCHITUTEIS. OIIK-1.V.1

26 OCc0OEHHOCTH MTOCTPOCHHUS CHIIOBBIX KACKaI0B OI1K-9.3.1

27 TpancdopmaTopHBIN YCHIINTENIb MOUTHOCTH. OIIK-9.V.1

28 becrparcdopmaTopHBIN yCUIUTENh MOIITHOCTH. OIIK-9.B.1

29 Yewnurenu MOLIHOCTH B KJIIOUEBOM PEKUME. Cummerpuunas | OIIK-1.Y.1
KOMMYTallUs KJIOUYeH.

30 YcumTenu MOIIHOCTH B KIIFOYEBOM PEKUME. OIIK-9.3.1
HecnmmerpryHas KOMMyTalus KIKOYEH.

31 VYeunurenu MOH_[HOC;FI/I B KJIFOUEBOM pekume. JlnaronanbHas OIIK-9.V.1
KOMMYTallUs KJIOUYeH.

30 Tunossie cxembl BKItoueHust OY (MHBEpTHUPYIOIIEE OIIK-9.B.1
BKJIIOUCHHE).

33 Tunossle cxembl BkitoueHus OY (HeHHBEPTHPYIOIIEe OIIK-1.VY.1
BKJIIOUCHUE).

34 Peanuzarus koppektupyromux ycrpoiicts Ha OVY. OI1K-9.3.1

35 PeaJII/I3auH;IUHeJII/IEIeI71HLIX XapaKTEePUCTUK Ha ocHOBe quoaHo- | OIIK-9.V.1
PE3UCTUBHOM SIUEHKH.
[TocTpoenue cxem, peanusyromux HeauHenHble cratnueckue | OIIK-9.B.1
U AMHAMUYECKUE XapaKTEPUCTUKH IEMEHTOB U YCTPONCTB

36 CHCTEM aBTOMATHYECKOI'0 yIpaBJICHHs Ha OCHOBE
ONEepaluMoOHHbIX ycrinTeneil. HenmuelHocTs Bua
«OrpaHnnyeHue»
[Toctpoenue cxem, peanusyroux HeiauHelnble cratnyeckue | OIIK-9.V.1
U IUHAMUYECKUE XapaKTEPUCTUKH JIEMEHTOB U YCTPONCTB

37 CUCTEM aBTOMAaTHUYECKOI'0 yIpPaBJI€HUsI HA OCHOBE
OTepaIMoHHbIX ycunuTeneil. HemuueitHocts Buna «30Ha
HEYYBCTBUTEIHHOCTU»

Bompocsr (3amaun) s 3aueta / qudd. 3auera npejpacraBieHsl B Tadbmuie 16.
Tabauua 16 — Bonpocs (3anaun) st 3adera / audd. 3auera
Ne /it [Tepeuens BompocoB (3amayu) myist 3adeta / nudd. 3auera Koz
WHANKATOpa

CobcTBeHHBIN (O0ecprMeCcHBIH) TOTYIPOBOJHUK OI1K-9.V.1
ITprMmecHbI OTYITPOBOJHUK OITIK-9.3.1
DIIEKTPOHHO-IBIPOYHBIN NEPEX0]l OIIK-9.V.1
BonpT-amnepHas xapakTepucTrka P-n nepexoja OI1IK-9.B.1
BelnpssMUTEIBHBIE TOIYIIPOBOJHUKOBBIE JUO/bI: IIPUHLIMII OIIK-9.V.1
NeNCTBUS, XapaKTEePUCTUKHU, TapaMeTpbl
[TomynpoBOIHUKOBBIE CTAOMIUTPOHBI: IPUHILIUI 1€HCTBHS, OIIK-9.3.1
XapaKTePUCTHKH, TapaMETPHI.
[TapameTpudeckuii cCTaOMIN3aTOP HAPSHKEHUS Ha OIIK-9.V.1
CTAOMIIUTPOHE
JInoiHbIE TUPUCTOPBL: PUHLIKI JEHCTBU, XapaKTEPUCTUKH, OIIK-9.B.1
apaMeTphl.
TpuoaHbBIE TUPUCTOPBI: IPUHLUII AeCTBUA, XapakTepuctuky, | OIIK-9.V.1
1apaMeTpBhl.
CuMHCTOpBI: TPUHIUN IEHCTBUS, XapaKTEPUCTUKH, OIIK-9.3.1

apaMeTphl.




[TpuHnun neficTBUsi OUTTOISIPHOTO TPAH3UCTOPA. OIIK-9.V.1
Tpanzucrop kak ycunurenabHbli npudop. Cxema OB. OIIK-9.B.1
Tpan3ucrop kak ycwmrenbHbId mprdop. Cxema OD. OIIK-9.V.1
PesxxnmMbl paboThl OMTIOISIPHOTO TPAH3UCTOPA. OITK-9.3.1
CraTuueckue BOJIbT-aMIIEpHbIC XapakTepucTuku u napametpsl | OIIK-9.V.1
OUIIOJNIIPHBIX TPAH3UCTOPOB

[ToneBoii TpaH3UCTOP C P-n MEPEXOAOM: MIPUHIIMI JACHCTBHS, OIIK-9.B.1
XapaKTEPUCTHUKH, IAPAMETPhI

[TosieBo#t TpaH3UCTOP € U30JIMPOBAHHBIM 3aTBOPOM U OIIK-9.V.1
BCTPOEHHBIM KaHAJIOM: IIPUHIIMII AEHCTBUS, XapaKTEPUCTHKH,

I1apaMeTpBhl.

[ToneBoii TpaH3UCTOP C U30JUPOBAHHBIM 3aTBOPOM U OIIK-9.3.1
MHYLUMPOBAHHBIM KaHAJIOM: IPUHIUI 1E€HCTBUS,

XapaKTEPUCTUKH, TApaMETPBHI.

Caerounsnyyaromui 11o/1: TpUHLKII ACHCTBYS, OIIK-9.V.1
XapaKTePUCTUKH, TapaMETPBhl.

®otonpuemuuku (poropesucrop, GoTOAMOA: TPUHITUI OIIK-9.B.1
JeWCTBUS, XapaKTEPUCTUKH, TAPAMETPHI.

®otonpuemuuku (pororpanzuctop, pororupucrop: npunmmn | OIIK-9.V.1
JeWCTBUS, XapaKTEPUCTHKH, TapaMeTpPhl).

OnTomnapsl: IPUHLIMI JEHCTBUS, XapaKTepuCTHKH, napamerpel. | OITK-9.3.1
Knaccudukanus ycunurenen OIIK-9.V.1
ITokasaTenu KayecTBa yCWIIMTEIBHBIX YCTPOUCTB. OIIK-9.B.1
PesxxumMbl paboTHI yCHITUTETIS. OIIK-9.V.1
OCc0OEHHOCTH MTOCTPOCHUSI CHIIOBBIX KaCKaJI0B OIIK-9.3.1
TpanchopMaTopHbIil yCHIUTEIH MOLTHOCTH. OIIK-9.V.1
becrpancdopmaTopHbIil yCUITUTENb MOIIIHOCTH. OIIK-9.B.1
VYcunurenn MOIIHOCTH B KitoueBoM pexxume. Cummerpuynas | OIIK-9.V.1
KOMMYTAIMsl KJIIOYEH.

Ycunurenu MOIHOCTH B KJIIFOUEBOM PEKUME. OIIK-9.3.1
HecnMmmerpruHas KOMMyTanust KIKOYeEH.

Yeunureny MOIHOCTH B KIIFOUYEBOM PEKUME. [[naroHanbHas OIIK-9.V.1
KOMMYTalHsl KITKOYEH.

Tunossle cxemsl BkItoueHuss OY (MHBepTHpYIOLIEe OIIK-9.B.1
BKJIIOUCHUE).

Tunossie cxembl BkitoueHuss OY (HeMHBEPTHPYIOIIEe OIIK-9.V.1
BKJIIOUCHUE).

Peanuzanus koppekTupyomux ycrpoicts Ha OV. OITK-9.3.1
Peanu3zanus HeNMMHENHBIX XapaKTEPUCTUK Ha ocHOBe auoaHo- | OIIK-9.V.1
PE3UCTUBHOM SIYECHKHU.

[TocTpoenue cxem, peanusyomux HeauHelHble ctatnueckue u | OIMK-9.B.1
JUHAMHYECKHE XapaKTEPUCTUKH 3JIEMEHTOB U YCTPOWCTB

CHCTEM aBTOMAaTHYECKOI'0 yIpaBJIeHHs HA OCHOBE

ONEPALIMOHHBIX ycunuTelned. HenmmHenHocTs BUIa

«OrpaHnnyeHue»

[TocTpoenne cxeMm, peanu3yromux HeauHenHple ctatndeckue u | OIMK-9.V.1

ANHAMHUYCCKUC XaPAKTCPUCTUKU JICMCHTOB U YCTpOﬁCTB
CHUCTEM aBTOMATHUYCCKOI'O YIIpaBJICHUA HA OCHOBE
OINCpalluOHHBIX YCHHHTCHCﬁ. HenuneiHnocTs Buaa «30Ha
HCUYYBCTBUTCIIBHOCTH))

OIIK-9.3.1




OIIK-9.VY.1

OIIK-9.B.1

[lepeyenp TeMm [Uis KypCOBOTO IPOCKTUPOBAHUS/BBINOIHEHUS KYypCOBOH pabOTHI
MpeACTaBICHBI B Tabmwmie 17.
Tabmuua 17 — IlepeueHb TeM IJ1s1 KypCOBOTO MPOEKTUPOBAHMSI/BHIIOJTHEHUSI KYPCOBOM pabOThI

Ne i/t

KypCOBOI1 pabOThI

[TpumepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTUPOBAHUS/BBINOIHEHUS

mMotHoctd. MunuBuyansaoe T3

[TpoexkTrpoBaHue INEKTPOHHBIX YCHIIUTEIBHBIX YCTPOICTB Maoi

Bompocer st mpoBeneHUs TPOMEXKYTOYHOM aTTECTAllMM B BHJE TECTUPOBAHHUS
MpeACTaBICHBI B Tabmwmie 18.

Ta6ymmia 18 — [IpumepHslii mepedeHb BOIPOCOB ISl TECTOB

No
n/o

[IpuMepHBIil mepeyeHb BOIIPOCOB IS TECTOB

Kon
WHJUKAaTOpa

VKaKuTe KaK JOJKHBI OBITH CBSI3aHbI KDUTUYECKOE 3HAUCHHE
KoddunmenTa 00paTHOi cBs3u PKp ¢ K0 DHUITEHTOM

CaMOBO30YKICHHUS.
IBxp=1/K

2.Bxkp>1/K

3.Bkp<1/K

YCUJICHU K YCUIIUTCIIA 0e3 06paTHOfI CBA3HU OJIs1 BOBHUKHOBCHH A

OIIK-9.V.1

VKakuTe KaK IIOBBICUTH CTAOMIBHOCTD YaCTOTEI reueparopa.

1. Ucnionb30BaTh CXEMBbI KBAPIEBBIX T€HEPATOPOB
2. Vcnonp3oBath cxembl RC-TeHepaTopoB
3. Ucnonw3oBars cxeMbl LC-reHepaTopos

OIIK-9.3.1

PacnpeﬂenI/ITe B HpaBI/IHLHOfI MOCJICA0BATCIIbHOCTU aJITOPUTM
OIIPEACIICHUS SKBUBAJICHTHOT'O COITPOTUBJICHUA LCTIN
MOCTOAHHOI'O TOKA CO CMCIIaHHBIM COCIUHCHUEM PE3UCTOPOB,
MCTOAOM CBEPThIBAHMA.

R Rz
T Ri

o R

lu S
2

R
u —_
& Ra=Ri123+R4

OIIK-9.V.1




Riz=R1+R2

2.
Riz  Ra
- 1 _1,1
; o= Ri2a Riz R3
VYkaxute kakoi (hopmbl HanpspkeHue Gopmupyercs Ha Beixoge | OIIK-9.B.1
TpUrrepa.
1. mpsiMOyToJIbHOM
2. TpeyroiabHOU
3. CUHYCOMJAJIbHOM
4. MpOU3BOJILHOMN
Br16epuTe 17151 4ero Hy>KHbI IMOAHO-PE3UCTHUBHBIE STUCHKU OIIK-9.V.1
(IPSD).
1. 1u1d peanu3anyy TUIOBBIX KYCOUHO-JIMHEHHBIX XapaKTEPUCTUK
2. JUIsl OTpaHUYEHHUS [TapaMETPOB BXOJAHOI'O CUTHAIA
3. U1 OrpaHUYEHUsl TapaMeTPOB BBIXOJHOIO CUTHAJIA
4. nns npeoOpa30BaHUs CUTHAJIOB [IEPEMEHHOI0 TOKa B
MMOCTOSIHHBIH,
5. nns obecrieyeHus 3allOMUHAHUS HANPsHKEHUH TOporos
cpabaThIBaHUs AUO/I0B U CTYIEHYATOrO U3MEHEHUS
kodpduurenTa nepegauu Bxoanoro UBx u onopHoro Uorn
HaIpsKEHU.
[Ipu nogaue cMHyCOM1aTbHOTO CUTHAJIA HA BXOJ UHTErpaTopa OIIK-9.3.1
MOJIyYaeM. . .
1. GunbTp BEpXHUX YACTOT
2. GWIBbTp HUKHUX YacTOT
3. puibTp CpenHUX YacTOT
[Tpu cummeTpuyHON KOMMYTAalMU Kitouei, s ciyyas aktuBHo- | OIIK-9.V.1
WHIYKTUBHON Harpy3KH, TOK B Harpy3kKe...
1. He peprIBaeTcs
2. mpephIBaeTcs
3. UMeeT KPaTKOBPEMEHHBIE PA3PbIBBI
BriGepuTe u3 mepednciIeHHoro o Kakomy napameTpy OIIK-9.B.1

KJIaCCU(DULUPYIOT YCUIIUTEIN:

1. mo pexxumy paboThl (IMHEHHBIE U HEIUHEHHBIE),




2. 10 KOJMIMYECTBY KAaCKaI0B YCHIICHUS,
3. mo »JIeMeHTHOI Oa3e,
4. 110 Ha3BaHHIO

9 [IpuMecHBI# TOJIYIPOBOTHUK — 3TO OIIK-9.V.1
1.Cmech HECKOIBKUX Pa3INYHbIX MTOJIYIIPOBOIHUKOB.
2.CruiaB KpeMHUS U TepMaHMUsL.
3.ITomynpoBOHUK, COAEpKAIMNA B HEOOJIBIION KOHIEHTPALUU
IIPUMECH C BaJIEHTHOCTBIO, OTJIMYHON OT BaJI€HTHOCTH
OCHOBHOI'O BEILLIECTBA.
4.MexaHudeckasi CMECh YaCTHIl METaJlIa ¥ IUAJIEKTPUKA.
10 | Ilomydenue moyynmpoBOAHUKOB P-THIa obecrieunBaroT npumecu: | OITK-9.3.1
1.C BaJIEHTHOCTBIO MEHBIIEH, yeM y ucxogHoro Marepuana (In,
Ga).
2.YernipexBanentusie (C, Sn).
3.IlaruBanentuslie (As, Sb).
4.C BaJIGHTHOCTBIO OOJBIIEH, YeM Y UCXOAHOTO MaTepuaa.
11 | ComoctaBbTe Ha3BaHUS YHEPTETUYECKUX YPOBHEH MPUMECHOTO OIIK-9.V.1
MIOJIYIPOBOJIHUKA C HAUMEHOBAHUSIMU
-
@] @) I
2
e {j‘_
3
A) 30Ha MPOBOJIUMOCTH,
b) Banenrtnas 30Ha,
B) 3anpemennas 30Ha.
3anummre BoIOpaHHbIE OyKBBI TI0J] COOTBETCTBYIOLIMMHU
muppamu: 1- ,2- ,3-.
12 | OcHOBHBIMH OABMKHBIMHA HOCHTEIISIMHU B MTOJYIPOBOJIHUKE P- OIIK-9.B.1
THUIIA SBJISIOTCS:
1.951eKTpOHBL.
2.ITonoxxuTenbHbIE MOHBI.
3.0TpunarenbHbI€ HOHBI.
4. JIp1pKn.
13 | OCHOBHBIMH MOJABMKHBIMH HOCHTEIISIMH B TIOJTYIIPOBOTHHUKE N- OIIK-9.V.1

THUIIA ABJIAOTCA:

1.ITonokuTeNbHBIE NOHBI.
2.D5eKTPOHBI.
3.0TpunarenbHble HOHBI.




4. JTpIpKH.

14

ConocTaBbTe KaKue U3 MPCAIOKCHHBIX TOABUIKHBIX HOCHUTEICH

B ITOJIYITPOBOAHHUKAX COOTBCTCTBYIO!:

1. p-tuny,
2. N-THILy.

W3 npennoxeHHBIX:

A) ITos1oXUTENHHBIC HOHBI.

b) DnekTpoHsI.

B) OrpunarenbHbie HOHBI.

I') deipku.

3anumuTe BRIOpaHHBIE U(PHI IO COOTBETCTBYIOIIHMHU
OyKBaMH:

1- ,2-

OIIK-9.3.1

15

CornoctaBbTe BHJ ITpoliecca

A) andysus,

B) npeiid
HOCHTES B TIOJTYIIPOBOAHUKE U €T0 OIUCAHUE:
1) JIBu>keHre HOCUTENEH 3a CUET PIEKTPUUYECKOTO TMOJIS.
2) XaoTU4yecKoe TEII0BOE ABMKEHUE HOCUTEIEH.
3) [ABmKeHue 3a cueT pPa3HOCTH KOHIIEHTpaIUH.
3anummure BHIOpaHHBIE TU(PHI IO COOTBETCTBYIOIIUMHU
OyKBaMH:
A- ,b-

OIIK-9.V.1

16

HOJ'IyrIpOBOI[HI/IKI/I. MexaHuzm SHGKTqueCKOﬁ IMIPOBOAUMOCTH.

Bugst MOJIYIIPOBOIHUKOB. HpaKTI/I‘leCKOG IMPUMCHCHUC.

OIIK-9.B.1

17

Juon. Tumnel tnonos. XapakTepUCTUKH U TapaMeTPbl JUOIOB.

OIIK-9.V.1

18

QHGKTpOHHHe KOMITIOHCHTHEI. KJ'IaCCI/I(I)I/IKaI_[I/IH.

OIIK-9.3.1




19

Juonno-pesuctuBnslie siueiiku ([IPS). Onpenenenue.
Hasnauenwne. Ycnosuoe obo3naucuue JIPSI.

OIIK-9.V.1

20

OCHOBHBIE 3JICMCHTBI OJICKTPOHHUKHU.

OIIK-9.B.1

21

VYKakuTe Kak JOJDKHBI ObITh CBS3aHBI CABHT (a3 Qyc
HaNpsDKEHUS YCUITUTENIEM CO CABUTOM (a3 (pOoC HaNpsKEeHUs B

eI 06paTHOI\/'I CBs3U OJI1 BOSHUKHOBCHHA CaMOBO36Y)KI[CHI/I$I.

1. pyc + @oc = 271n (n — 11€710€ YHUCIIO),
2. pyc + @oc = 1/2nn (n — uenoe yucio),
3. @yc + @oc = 1tn (n — 11eJI0€ YUCIIO).

OIIK-9.V.1

22

AMIUTUTYIHBIA MOAYJIATOP — 3TO ...

1. mpeoOpa3oBaTesib HOCTOSHHOTO CUTHANA B TIEPEMEHHBIH
(UKCUPOBAHHOM YacTOTHI,
2. mpeoOpa3oBaTelib NEPEMEHHOT0 CUTHAJA B TOCTOSTHHBIN

3. mpeoOpa3oBaTeslb IEPEMEHHOT0 CUTHAIA B IEPEMEHHBIH
JPYrOW 4acCTOTBI.

OIIK-9.3.1

23

Bri6epuTe B kakux ycrpoictBax CAY yare Bcero
MIPUMEHSIFOTCS BBITPSIMUTENH:

1. B UICTOUYHWKAX MTUTAHHUSA,
2. B CETEBBIX QHIIBTPAX,
3. B CHJIOBBIX IIPUBOJAX.

OIIK-9.V.1

24

Tpurrep popmMupyeT BHIXOIHOM CUTHAI TIPU M0/1a4€ BXOIHOTO

OIIK-9.B.1




CUTHala...

1. mpou3BoOJILHOHN (HOPMBI,
2. onpeAenéHHOro BHU/IA,
3. ¢ HyJIeBOW aMIUIMTYAOH.

25

VYkaxxkute npuMep NIpUHLUIINAIBHON d1eKTprudeckon cxema JIPSI:

b

OIIK-9.V.1

26

Jpeiid HyIns B pealbHOM HHTETPATOPE - ITO

1. nosiBnenue BBIXOJHOI'O HAIIPSXKCHUA ITPU HYJIICBOM
BXOJHOM HAIIPAKCHHU,

2. CHIKEHHE BBIXOJHOI'O HAITPSXKCHUA,

3. U3BMEHCHHE YaCTOTHI BBIXOJHOI'O HAIIPSAXKCHUA.

OIIK-9.3.1

27

K HCIO0CTAaTKaM pCKHUMa CHMMCTpH‘IHOﬁ KOMMYTallun
OTHOCHUTCA:

1. nNOBBIIEHHBIN YPOBCHB HYJ'IBC&HI/Iﬁ TOKa Ha HAarpyske,
2. He CTaOUIBLHOCTD BBIXOJAHOT'O HAIIPSAKCHUA,
3. y3KPII>i Anana3oH U3MCHCHUS CKBAXKHOCTHU UMITYJIbCOB.

OIIK-9.V.1

28

Ycunurenu knaccuuUUpyroT M0:

1. poay Toka (MMOCTOSIHHBIHN U TEPEMEHHBIN ),
2. 10 YaCTOTHBIM XapaKTepUCTHKAM,

3. 10 KOJTMYECTBY KaCKaJOB YCHIICHUS,

4. o Ha3BaHHUIO.

OIIK-9.B.1

29

ConocTaBbTe Ha3BaHUS SJIEMEHTOB U MX 0003HAUYCHHE HA CXEME:

OIIK-9.V.1




A) 3azemieHue.
b) Konneuncarop.
B) Pezucrop.
I') IlepemenHbIi pe3ucTop.
1) TlepemMeHHBIN KOHIEHCATOP
3anuiuTe BhIOpaHHbIE HU(PHI 107 COOTBETCTBYIOIIUMHU

OyKBaMu:
A- ,b- ,B- ,I'-,]I-.
30 CormocTaBbTe CXeMY BKJIIOUEHHUS BBITPSIMUTEIBLHOTO AUOIA TS OIIK-9.3.1
HCCIICIOBAHUS:
A) npsmoii BetBu BAX,
b) obparnoit BetBu BAX,
CO CXE€MaMH IOJIKIIOYCHUS:
Q Q
\V4 + V% M) &
O -
1 2
Q) Q
+ +
v ®° v .
Q Q
3 4
3anuiuTe BIOpaHHbIE HU(PHI 1O COOTBETCTBYIOILIUMU
OyKBaMH:
A- ,b-.
31 | [opsmok pacyera Tpex(as3HbIX CeTel ¢ HEpaBHOMEPHOMH OIIK-9.V.1
Harpyskou ¢as:
1) ompenensoT ceueHre MPoOBOJIOB, CUUTASI HATPY3KY
PaBHOMEPHOM;
2) pacmpeensaioT 0 BO3MOKHOCTH Harpy3Ky Mexay dazamu
PaBHOMEPHO;
3) onpexenstoT (ha3Hble WK MeX(pa3zHble TOTEPU HAIPSIKEHUS;
4) npu HEOOXOAMMOCTH TIEPEPACTIPEIEISAIOT HArPY3Ky MEXKITY
¢bazamuy;
5) nenaroT NpOBEPOUHBIN pacyer.
32 | [lopsamok pacyera TOKOB KOPOTKOTO 3aMBIKaHHUS TI0 paCYETHBIM OIIK-9.B.1

KpPHUBBIM:

1) HaXOJAT pacyeTHOE COMPOTUBIICHHE;

2) HaXOJAT MO PACYETHHIM KPUBBIM MIEPHOTUIECKYIO
COCTABJIAIOIYIO0 TOKa KOPOTKOTO 3aMbIKaHUSI;

3) IPUBOAAT pacueTHOE CONMPOTUBICHUE K HOMUHATBHOMN




MOIITHOCTH BCEX I'CHCPATOPOB B CXCME;
4) HaxogAaT a0COJIIOTHOE 3HAYCHUE TOKa KOPOTKOI'O 3aMbIKaHUSA

AJI TCHEPATOPHOI'O0 HAITPSIPKCHUA.

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
o0OydeHus1, IpeICTaBIeHbI B Ta0mie 19.

Ta6ymma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne i/mm ITepeueHb KOHTPOJIBHBIX PAbOT

He npenycmorpeno

10.4. MeTtoauueckie  MaTepuaibl,  ONPEACNSIONME  MPOUEAYpPbl  OICHUBAHUS
MH/IMKATOPOB, XapaKTEpU3YIOIIUX dSTanmbl (HOPMUPOBAHMS KOMIIETCHLUH, COAEpKaTcs B
JOKAJIbHBIX HOpMaTuUBHBIX akTax [YAIL, pernmamMeHTHpPYIOIIMX MOPAJOK U MPOUEAYPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MIPOMEKYTOUYHON aTTeCTaluy 00y4JaroImnuXcs
'VAIL

11. Meroaudeckue yKa3aHus Uil 00YJIArOIIUXCS TI0O OCBOCHUIO TUCITUTUIAHBI

11.1. Meroauueckue yKazaHus IS OOyYaroIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MmarepHaa.

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuaja — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKoe U SICHOE H3JIoKeHHe yueOHoro marepuana. Ha3HaueHue COBpEMEHHOH JIEKIMU B
paMKax JUCHUIUIAHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALMIO TIO TeME, 2 B OCBOCHHUH
dyHaaMeHTalbHBIX NpoOJeM JUCHMIUIMHBI, METOJOB HAay4yHOro II03HAHMs, HOBEHMIINX
JOCTHKEHUI HaydyHOUW MbIciu. B yueOHOM mporecce JEKIUs BBIIOIHSAET METOJO0JOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIUs packpbIBaeT NOHATUIHBIN anmapar
KOHKpETHOH oO0jacTu 3HaHUs, €€ MNpoOJeMbl, AAeT LENbHOE NPEJACTABICHUE O IUCIUIUIMHE,
IIOKa3bIBAaeT B3aMMOCBS3b C IPYTUMHU JAUCHUILIMHAMU.

[InaHupyeMble pe3yibTaThl IPU OCBOEHUHU 00YYaIOUTMMUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJYyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aNMMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX ONPEAEIAETCS 1IEJIEBOI YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;

— TOJy4YyeHHE ONbITa TBOPUYECKOMN pabOThl COBMECTHO C MPEIO/IaBATENEM;

— pasBuTHE TNPO(ECCHOHATBHO-IETOBBIX  KadecTB, JIIOOBH K  TIpeAMETY U
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIIITICHHUS.

— TOsBJIEHUE HEOOXOAMMOI0 HHTEpeca, HEOOXOAMMOTIO AJIsi CAMOCTOSITENIbHOM paboThI;

— TIOJy4YyeHHE 3HAHUNW O COBPEMEHHOM YpPOBHE pa3BUTUS HAyKH U TEXHUKU U O
IIPOTHO3€ UX Pa3BUTHSI HA ONMKailine rofpl;

— HayyuTbCs METOJUYECKH oOpabaThiBaTh MaTepuan (BBIACIATH TJIaBHBIE MBICIH U
MIOJIOKEHUSA, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATH HMX B  Pa3IMUYHBIX
bopMynupoBKax);

— TOJIyueHHE TOYHOI'O IOHUMaHUs BCEX HEOOXOAMMBIX TEPMUHOB U TIOHATHH.

JleKMOHHBI MaTepuad MOXKET COINPOBOXKAATHCS  JIEMOHCTpALMEN  CIIalJ0B U
UCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaja IpH MPOBEIEHUU KOPOTKHX JHUCKYCCHUMl 00
0COOEHHOCTSX MPUMEHEHUS OTJENIBHBIX TEMATHK M0 JUCIUTUIMHE.

CrpyKTypa npeocTaBieHus JEKIIHOHHOT0 MaTepuana:

- JIEKIUs C UCTOJIb30BAaHUEM CIIAi10B

- OCHOBHBbIE MIOHATHUSA O MMPOBOJUMOCTHU MOJIYIIPOBOJHUKOB

- CTPYKTYypa IOJyIIPOBOIHUKA

- CTpOEHUE MOJIYIPOBOAHUKOBBIX MPUOOPOB

- BAX paznuuHbIX MONTYIPOBOJHUKOBBIX TPUOOPOB

- IOCTPOEHME PA3IMUHBIX AIEKTPUUECKUX CXEM Ha OCHOBAaHUU




CBOWCTB TOJYIPOBOIHUKOBBIX TPUOOPOB
Jlexuu OCHOBBIBAIOTCS HA Y4€OHOM ITOCOOHH:
[unurako B.@., TTonskosa T.I'., [lunutakos JI.B. Dnekrponuka: yuyebHoe mocodue /
ITox pen. Munurakosa B.®.  CII6.: I'YAIIL — 2015. — 216¢

11.2. Meroauueckue ykasaHus Il OOydaroIUXcs M0 HPOXOXKICHHIO MPAKTHUECKUX
3aHATHIA.

[IpakTHyeckoe 3aHATUE SBISETCA OAHOM W3 OCHOBHBIX (DOpPM OpraHu3alMu y4eOHOro
npoliecca, 3aKII0YaonIascs B BBITOJTHEHUN 00YJalOUIMMHUCS T10JI PYKOBOJICTBOM ITPETO1aBaTels
KOMILIEKCa YYEOHBIX 3aJaHUH C LENbI0 YCBOEHHUS HAayYHO-TEOPETUYECKHX OCHOB Yy4eOHOMH
JUCLHUTUTMHBL, TPUOOPETEHHs] YMEHUN M HaBBIKOB, OIBITA TBOPYECKON AEATEIBHOCTH.

Iesbro NIPakTUYECKOro 3aHATUSA JUIsl 00y4aroIIerocs sBJsAeTCs NPUBUTHE OOyUYarOLIIUMCS
YMEHMM U HaBBIKOB MPAKTUYECKOM EATENBHOCTH 110 U3y4aeMOU JTUCIUIUINHE.

[Inanupyemsble pe3yabTaThl TP OCBOEHUH 00y4YarOIIMMCs IPAKTUYECKUX 3aHATUI:

— 3aKpeIuvieHue, YriayOJIeHHe, pacIIUpeHHe M JeTalu3alis 3HAHWHA IpH pEIIeHUH
KOHKPETHBIX 3a]1a4;

— pa3BUTHE T[IO3HABATEIBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIBHOCTH  MBIIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBJAJCHME HOBBIMM METOJAaMH M METOJUKAMH M3y4EeHUs KOHKPETHOW yueOHOM
JUCLUIUIMHBI,

— BBIpA0OOTKAa CIOCOOHOCTH JIOTMUECKOTO OCMBICIEHMSI IOJYyYEHHBIX 3HAHUW IS
BBITIOJTHEHMS 3aJJaHHNI;

— olecrneuyeHne palMOHATIBHOIO COYETaHMs KOJIJIEKTMBHOM W MHIUBHUIYaIbHON (GopM
o0OyueHusl.

TpebGoBanust K MPOBEACHUIO NPAKTUYECKUX 3aHITUN
TpeboBaHusl K NPOBEAECHUIO IPAKTUYECKUX 3AHITUN
Mertoanyeckue ykazaHusi U TpeOOBaHMS K MPOBEICHUIO MPAKTUYECKUX 3aHSATUH MPUBEJCHHI B
CIIEYIOIINX UCTOYHHUKAX:
[Munuakos B.®., JI.B. [lInmnakos, E.B. Auucumosa. [IpoekTupoBanue 31€KTPOHHBIX
YCUIIMTEIBHBIX YCTPOMCTB Masoil MomHocTH: yaeOHoe nocodue. — CI16.: TV AIL- 2015 — 99¢

11.3. Meroauueckue ykazaHusi sl OOYYarOIIUXCS MO BBITIOJHEHUIO J1A00PaTOPHBIX
pador.

B xone BeimonHeHus 1a0OpaTOpHBIX pPAa0OT oOydaromuics MAOKEH YIIIyOUTh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOIMKONM M TEXHHUKOU
OKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIMOHHON XapaKTepUCTUKOW 00ydarolerocs.
Beinonnenue 1abopaTopHbIX paboOT COCTOMT M3 KCIEPUMEHTaATbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKOMN YacTel U KOHTPOJIbHBIX MEPOIIPUATHI.

BeinonHenue 51abopaTopHBIX PabOT 0O0y4aromMMCs SIBJISIETCS HEOTHEMJIEMOH 4YacThlO
W3YYEHUS JUCLUIUIMHBL, ONIpENesiseMOol Yy4eOHbIM IUIAaHOM, M OTHOCHUTCA K CPEICTBaM,
o0ecreynBaroIuM pelIeHre CIeTyIoIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TpuoOpeTeHHe HaBBIKOB MCCIEAOBAHUSA IPOLIECCOB, SIBIEHUH UM OOBEKTOB,
M3Yy4aeMbIX B paMKax JJaHHOM TUCIUIINHBI,

— 3aKpeIUICHHEe, PA3BUTHE U JEeTalN3allds TEOPETUYECKUX 3HAHUMN, MOJYyYEHHBIX Ha
JEKLUSAX;

— TOJy4YyeHHe HOBOM MH(OpMALMU 110 U3y4yaeMOW JUCIUIINHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboThl ¢ 1a00paTOpHBIM
000pyI0BaHUEM U IPUOOPaAMHU.

3amanue 1 TpeOOBaHMS K ITPOBEIEHUIO JAa00PATOPHBIX padoT




MeTtoaudeckue yKazaHus, BAPUAHTHI ICXOAHBIX JTAHHBIX U TPEOOBAaHUS K BBHITIOTHEHUIO
1a00paTOPHBIX PabOT BBIJAIOTCS KaXI0MY CTYJIEHTY Mepel MPOBEICHHUEM UCCIIeI0BaHUH.
[IpoBenenue nabopaTOpHBIX pabOT perIaMEeHTHPYETCs MpaBUIaMU OXpaHbl Tpyda M
TEXHUKH O€30MacHOCTH, YTBEepXKIAeHHbIMU pekTopoM ['YAIIL. 3amanue Ha BBIIIOJHECHHE
7a00paTOpHBIX pPabOT ompeAenseTcs MpernojaBaTeieM B COOTBETCTBUM C  HACTOSIICH
MpOrpaMMON  JTUCHUIUITMHBI «JJEKTPOHUKAa» M y4yeOHbIM TuTaHoOM Hampasierus 13.01.02
(MeToaMYecKue yKa3aHus MPUBEACHBI B JJIEKTPOHHBIX pecypcax Kadeapsr)

Crpykrypa 1 hopMa oTdeTa 0 JabopaTopHOi padbore

Otuet o0 mabopaTopHOi paboTe umeeT (OpMy I'MIIEPTEKCTOBOIO JOKYMEHTa,
COJICpKAIIETO0 3a/IlaHKke Ha JTJA0OPAaTOPHYIO PabOTy, KPAaTKHE TEOPETUUYCCKHIE CBEICHUS 110 TEME
paboThI, ONMHMCAHKE CXEM M aJITOPUTMOB, HCIIOJIb30BAHHBIX IIPU BITOJHCHUH PaOOTHI,
pe3yIbTaThl BEIYUCIUTEIBHBIX SKCIIEPUMEHTOB B BHJIE TPa(UKOB (IuarpamMm), a Takke BHIBOIBI
10 UTOraM IPOIEIaHHON PabOThI

TpeboBanus K 0hOPMICHHUIO OTYETA O JJabopaTOpHOH padbore
OT4er JOKEH COoep KaTh TUTYIBHBIN JIMCT, @ €r0 COJACPKAHHUE JJOJHKHO OBITH 0hopMIIEeHO
corimacHo 'OCT 7.32 — 2017. HopmatuBHasi TOKyMeHTalus, HeoOxoaumast st ohopmMIieHus,
npuBeeHa Ha aekTponHoM pecypce ['Y AIT: https://guap.ru/standart/doc

11.4. Metoauueckue yka3aHUs JUid OOy4aroIMXCs 10 IPOXOXKIACHUIO KypCOBOTO
POEKTHPOBAHNUS/BBINOIHEHUS KypCOBOU pabOTHI.
KypcoBoii npoexT/ paboTa mpoBOAUTCS € LENbI0 POPMUPOBAHUS y 0OYUAIOUIMXCS OTBITA
KOMIIJIEKCHOT'O PELICHUsI KOHKPETHBIX 33/1au NPo(PecCuOHATbHOMN 1€ TENbHOCTH.
MeTtoauueckue yka3aHusi K KypcoBOi paboTe NpUBEAECHbBI B UICTOUHUKE:
[MIumuakos B.®., J.B. IlwunuiakoB, E.B. Anucumona. I[IpoekTupoBaHuE 3JIEKTPOHHBIX
YCUJIMTEIBHBIX YCTPOMCTB Manoil MomHocTH: yueOHoe nocodue. — CI16.: TV AIL- 2015 — 99¢

CTpyKTYpa MOSICHUTEILHOM 3aIIMCKU KYPCOBOrO OPoeKkTa/ paboThl

1. TuTynbHBINA TUCT

2. Beenenue

3. AHanu3 TEXHUYECKOTO 3aJaHus

4. PacueT OKOHEYHOI'0 Kackaja ycuJeHus, paboTarolero B kiiacce B

4.1. Be16op TpaH3UCTOPOB MOITHOTO KAacKaia YCUJICHUS

4.2. Pacuet momany TemIo0TBOAA U YHCIIa MAPAJIEbHO BKIIIOUEHHBIX TPAaH3UCTOPOB

4.3. Pacuer BesleYHH CONPOTUBIIEHUHN YPaBHUTEIbHBIX PE3UCTOPOB

4.4. PacueTr TepMOCTaOMIM3UPYIOLINX PE3UCTOPOB BBIXOIHOTO KacKaja

5. Pacuer npenBapuTENbHBIX KaCa 0B YCUIICHUS

5.1. BeiOop TpaH3UCTOPOB NMpEABAPUTEIBHBIX KACKAJOB YCUIICHUS

5.2. PacueT conpOoTHBIEHHH TPOMEKYTOUHBIX KACKa/I0B YCUIICHUS

5.3. CTBIKOBKA KacCKaJl0B YCHJIEHUSI MHOTOKACKaJHOTO YCHJIUTEIS

6. Pacuer BHEIIHUX LieNell yCUIUTENS

6.1. Pacuet ko3¢ ¢uiienTa ycuaeHust 0XBaThIBAEMOW YaCTH YCUIUTENS U KO PUIIMEHTa
nepeaadn OTPHUIATEIIbHOW 0OpaTHOM CBS3H

6.2. PacueT nmapamMeTpoB BHEIIHMX LIENEW YCUIIUTEINS ¢ apauIeIbHOW OTPULIATEILHON
00paTHOM CBS3bIO MO HAIPSYKEHUIO

6.3. PacueT TpeOyeMoif TOUHOCTH U BBIOOP THIIA PE3UCTOPOB

7. IlppuHIANHATIBHAS SJIEKTPUYECKAST CXEMA YCUIIUTEIIS

8. MaremaTndeckoe MOIEIMPOBAHUE DIIEKTPUUECKON CXEMBI YCHUIIUTEIIS.

9. COo0poUHBIi 4epTEXK KOHCTPYKIIMHU Pa3pabOTaHHOTO yCHIIUTEIIS.

10. 3akmtoueHue


https://guap.ru/standart/doc

11.bubnuorpaduueckuii CIucok

11.5. Meroauueckue yKazaHus JUIsi 0OyJarOMIMXCs MO MPOXO0XKICHHIO CAMOCTOSITEIHHOM
paboThI

B Xxoje BBIIOTHEHUS CaMOCTOSTEIBHON Pa0OThI, O0OYUYAIONIUICS BBIMIOIHSAET paboTy 1O
3aJ]aHUI0 M TIPU METOJMYECKOM PYKOBOJICTBE IMPEIoaBaTelisi, HoO 0e3 ero HermocpeICTBEHHOTO
YUYaCTHA.

st oOyyaromuxcsi 1mo 3a04HOd (opme OOYYEHHs, CaMOCTOsITeNIbHAas padoTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO padoTy.

B mporiecce BBIMOIHEHHSI CAMOCTOSITENILHOW paboThI, y 00ydaromerocs (GopMHUpPYyeTcs
nenecooOpasHoe ImIaHupoBaHUE pabouero BpeMEeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOCHHU M CHUCTEMAaTH3allMM TPUOOPETACMbIX 3HAHWUN, OOCCIICYMBAECT BBICOKHMA
YPOBEHb YCIEBAEMOCTH B NEpUOJ OOydYeHHs, IOMOTaeT IOJYYUTh HABBIKH TOBBIIICHHS
npoEeCCHOHATIBHOTO YPOBHSI.

MertoauyeckUMH ~ MaTepuallaMH,  HampaBJSIONIMMU  CaMOCTOSITENIbHYIO — paboTy
00y4arOIIUX CSSIBIISTFOTCSI:

—  y4e0OHO-METOINYECKUN MaTepHall 1Mo TUCIHUILINHE;

11.6. Meroauueckue yKa3zaHUs Ui OOy4aroIIMXCS MO TPOXOXKICHHIO TEKYIIETO
KOHTPOJISI YCTIEBaeMOCTH.

Texkymuii KOHTPONb YCIEBAaEMOCTH MpEAyCMaTpUBAEeT KOHTPOIb KadyecTBa 3HAHUI
00yJaromuUXCsi, OCYIICCTBIIEMOTO B TEYCHHE CEMECTpa C IIEJbI0 OICHUBAHMS X0Jlda OCBOCHUS
TUCIHTIINHEL

Obs3amenvho 0151 3aN0IHEHUs. NPenodasamenem. YKasvleaomes mpeboeanus u Memoobvl
npogedeHUuss mexkyuwe2o KOHMPOJA YCNeeaemMocmu, a MmMaxdce Kak pe3yibmamsl meKyue2o
KOHmMpOAs  ycnesaemocmu  OyOym — yuumvléamvCs Npu  NPOGEOEHUU  NPOMENHCYMOUHOU
ammecmayuu.

11.7. Metoauueckue ykazaHus i 00y4arolUXcs MO MPOXOXKAECHUIO MPOMEXYTOUHOM
aTTEeCTallUU.

IIpomexxyTounass  artectansi  oOyyarolIMXCsl — HpeaycMaTpuBaeT  OLIEHUBaHME
MIPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3YyIbTaTOB 00ydeHMs MO auciuruinHe. OHa BKIIIOYAeT B
ceost:

— D9JK3aMeH — (opma OLEHKM 3HaHUM, NOJYyYEHHBIX O0OydYaloIIMMCS B Ipoliecce
U3y4eHHs BCel AMCLUIUIMHBI WIHM €€ YaCTH, HaBBIKOB CaMOCTOSATENIbHOM paboThl, CIOCOOHOCTH
NPUMEHSTh MX JUI PEIHICHUs MPAKTUYECKUX 3ahad. DK3aMeH, Kak IMpaBUJIO, MPOBOIUTCS B
NEPUOJ, HSK3aMEHAIMOHHOW CECCHMM W 3aBEpIIAETCSl aTTECTAllMOHHOM OLICHKOM «OTJIIMYHOY,
«XOpOILOY», «YAOBIETBOPUTEIBHOY, «HEYAOBIETBOPUTEIBHOY.

— auddepeHunupoBaHHbIl 3auyeT — 3T0 ¢GopMa OLEHKHM 3HAHWM, NOJyYEeHHBIX
00y4aromuMcs IpU U3Y4YE€HUHU TUCHUILUIMHBI, IPU BBIOJHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAy4HO-UCCIIEA0BATEIbCKUX padOT U MPOXOXKIEHUU MPAKTUK C aTTECTAIIMOHHOMN OLEHKOM
COTJIMYHOY, «XOPOLIO», «yIOBIETBOPUTEIBHOY, «HEYIOBIETBOPUTEIBLHO.



Jluct BHeceHUsI U3BMEHEHUH B pabouyio MporpaMmy AUCHUILTAHBI
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