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3aBeyromuii kadempoit Ne 31
I.T.H.,Ipo . 04.02.2025 B.®. lllumnakos

(y4. cTemneHb, 3BaHKE) (moanuch, nara) (MHUIMABI, HaMUIIH)

3amectuTenb qupekTopa MHCTUTYTa Ne3 o Mmeroanyeckoil pabore
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AHHOTaAITUI

JucuunnuHa «ONeKTPOHUKA» BXOAUT B 00pa30BaTENbHYIO MPOrPAMMY BBICIIETO
oOpa3oBaHHs — MporpaMMmy OakajgaBpWara I10 HAIMPABJICHHUIO MOJITOTOBKH/ CICIHATBLHOCTH
27.03.04 «VYnpaBineHue B TEXHMUYECKHX CHUCTEMax» HaINPaBICHHOCTH «YTpaBICHUE U
nH(POpPMATHKA B TEXHHYECKUX cHcTeMaxy. Jlucrurumaa peanusyetcs kadeapoit «Ne31y.

JucuuninuHa HaleneHa Ha GOPMHUPOBAHKE Y BBIMTYCKHUKA CIEAYIOMINX KOMIIETCHIIUHI:

OIIK-1 «CriocobOeH aHAIM3UPOBATh 3a1a9u POGECCUOHATBLHON ACITEIILHOCTH Ha OCHOBE
MOJIO’KEHUH, 3aKOHOB U METOJIOB B 00JIACTH €CTECTBEHHBIX HAYK U MAaTEMAaTUKI»

OIIK-2 «Cnocoben (opMynupoBaTh 3agadud NPOPECCHOHATBHON NEATETPHOCTH Ha
OCHOBE 3HaHMH, NPOQUIbHBIX Pa3AeioB MaTeMaTHUYECKHX M €CTECTBEHHOHAYUYHBIX TUCIUILUINH
(Momymeit)»

CopepxaHue TUCIUIUIMHBI OXBAaTBIBA€T KPYT BOIPOCOB, CBSA3AHHBIX C MPHUHIMUIIAMU
paboThl MOYIPOBOAHUKOBBIX MPHOOPOB: IHOAOB, CTAOMIMTPOHOB, MOJEBBIX M OUMOISPHBIX
TPaH3UCTOPOB, OIEPAIMOHHBIX YCWJIMTENCH, a TakKe CXEM pa3jIMYHbIX 3JEKTPOHHBIX
YCUIIMTEIBHO-TIPE00Pa30BaTEIbHBIX YCTPONUCTB, TOCTPOCHHBIX HA X OCHOBE.

[IpenogaBanue AMCUMIUIMHBI MpeAycMaTpUBaeT cieayromme (OpMbl OpraHU3aliu
y4eOHOTo0 Tpoliecca: JISKIUH, TabopaTopHbIe padOThl, MPAKTUYECKHUE 3aHATHUS, CAMOCTOSTEIbHAS
paboTta 00yuaromerocs, KypcoBoe MpoeKTUPOBAHKE, KOHCYJIbTAIIUH.

[IporpaMMoii TUCHMIUIMHBI MPEIyCMOTPEHBI CIEAYIOMINE BHUAbI KOHTPOJS: TEKYLIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs aTTecTalus B popMe 3K3aMeHa.

OO0masi TpyJO€MKOCTh OCBOGHHSI AMCIMILIMHBI COCTaBIseT 9 3aueTHBIX enuHul, 324
yaca.

S3bIK 00yUYeHUs IO TUCIUILTHHE «PYCCKHID)



1. TlepeueHp IIaHUPYEMBIX PE3yJIBTATOB O0YUCHHS MO AUCIUTUINHE

1.1. Ilenu mpenopaBaHus TUCIMITIMHbI

N3yuenne nucuuruiMHbl «OJIEKTPOHHMKA» J1a€T BO3MOXKHOCTb CTYJEHTaM HE TOJIBKO
u3ydaTh (PU3MUECKUE 3aKOHOMEPHOCTH, JIEKAIIKUE B OCHOBBI MOIYIPOBOJIHUKOBBIX MPUOOPOB U
CXEMBbI YCUIIUTENbHO-IPE0o0Pa30BaTEeNbHbIX YCTPOUCTB, HO TIOHUMATh UX POJIb U 3HAYEHUE NPU
npoexktupoBanun CAY B nenom.

1.2. JlucumminHa BXOJAUT B COCTaB 00s3aTeNbHOM YacT 00pa30BaTeIbHON MPOrpamMMbl
BhIcIero oopazosanus (nanee — OIT BO).

1.3. IlepeueHb mIaHUPYEMbIX pPE3yIbTATOB O0YUYEHMSI MO JUCIUIINHE, COOTHECEHHBIX C
IUTaHUpyeMbIMH pe3yibTatamu ocBoenust OIT BO.

B pesynbrare m3ydeHHs AMCUUIUIMHBI OOYYarOIIUICS MOJDKEH O0JIafaTh CIIEAYIOUIMMHA
KOMIIETEHIIUSIMU WM UX YacTAMU. KoMIeTeHIIMM U WHAMKATOPBI UX JOCTHKEHHS NPUBEICHBI B
Tabsure 1.

Tabnuua 1 — IlepeyeHp KOMIETEHIIMHA U MHAMKATOPOB MX JTOCTHKEHHUS

Kareropus (rpymnmna) Kon n HanmeHoBaHue Kon n HaumeHoBaHnEe HHAMKATOpA
KOMIETCHIINH KOMIIETCHIINH JOCTHKEHHSI KOMIIETEHIIUU
OIIK-1 Cnocoben
aHaJIU3UpOBaTh OIIK-1.Y.1 ymeer npuMeHsTh 6a30BbIe
3a1a4n €CTECTBEHHOHAYUYHbIE U MaTEMaTUYECKUE
npoeCCUOHATIBHON | 3HAHUS IS pelleHus 3a/1a4

O6menpodeccronanbHbIe

KOMIICTCHIINH

EeSITEIILHOCTH Ha
OCHOBE ITOJI0KEHHUI,
3aKOHOB M METOJIOB B
obnactu
€CTECTBCHHBIX HAyK U
MaTeMaTUKHU

po(heCcCHOHATTLHOM I TEIIBHOCTH
OIIK-1.B.1 BnageeT HaBbIKAMU PEIICHUS
po(heCcCHOHATBLHBIX 3a7]a9 Ha OCHOBE
0a30BBIX €CTECTBEHHOHAYYHBIX U
MaTeMaTHYEeCKNX 3HAHUH

ObmenpodeccuoHanbHble

KOMIICTCHIIN

OIIK-2 Cnocoben
dbopmynupoBath
3a1aun
npodeccuoHanbHOMI
NeSITETTHHOCTH Ha
OCHOBE 3HaHUM,
IPOPHITEHBIX
pas3zenon
MaTeMaTHIECKUX U
€CTECTBEHHOHAYYHBIX
JTVCIUTUTAH
(Momyeit)

OIIK-2.3.1 3HaeT npoduabHBIE pa3aessl
MaTeMaTH4eCKUX M €CTeCTBEHHOHAYYHBIX
JTUCLUTUINH

2. Mecro nucuuiuinHbl B cTpykType OI1

JuctumnauHa MoKeT 6a3upoBaThCs Ha 3HAHUSAX, paHee MPUOOPETEHHBIX 00YyYaIONTUMUCS
PU U3YYCHHUH CIICAYIONINX AUCIIHUILINH:

— «MaremaTuka. MaTeMaTHICCKHI aHATIN3),

— «Pu3uKay,

— «MudopmaTukay,

— «ONEKTPOTEXHUKAY.

3HaHud, TOMy4YeHHBbIC TMPU HM3YyUYCHHWU MaTepuana MJaHHOW UCHUIUIMHBI, UMEIOT Kak
CaMOCTOSITEIILHOE 3HAUYCHUE, TAK M UCIIOJIE3YIOTCS MTPH U3YUYCHUH IPYTHX JUCIHILINH:

— «Teopust aBTOMaTHYECKOTO YIPABICHUS.




3. O0BeM U TPYyA0EMKOCTh TUCIUILIAHBI
JlanHbIe 00 00IIEM OO0BbEeMe AMCUHUIUIMHBI, TPYIOSMKOCTH OTACIBHBIX BHJIOB Y4eOHOM
paboTHI IO TUCHIHUTUINHE (M paclpeaesieHUue 3TOH TPYIOEMKOCTH 10 CEMECTpaM) MPEACTABIICHBI B
Tadimue 2.

Ta6muia 2 — O0beM U TPYJI0EMKOCTh JUCITUTUTUHBI

. TpyaoeMKoCTh Mo cemecTpam
Bun yuebHOM paboTh Bcero Nod Nes
1 2 3 4

Oowan mpyooemKocmb OUCHUNTIUHDL, 9/ 324 4/ 144 5/180
3E/ (1ac)
U3 Hux uacoe npakmuyecKkoil no020moeKu
Ayoumopnuie 3anamus, BCETo 4ac. 102 51 51
B TOM YHCJIE:

nexrun (JI), (gac) 34 17 17

npaktudyeckue/cemunapckue 3ansatus  (113),

17 17

(dac)

naboparopusie padotsl (JIP), (dac) 34 17 17

KypcoBoii mpoekT (pabota) (KII, KP), (uac) 17 17

9K3aMeH, (Jac) 72 36 36
Camocmoamenvnas paboma, Bcero (4ac) 150 57 93
Buo npomesrcymounoit ammecmayuu: 3ayer, OK3.

9K3.,

mudd. 3auer, sx3amen (3auer, dudd. 3auy, OK3.
K3 **) OK3.

I3 o
Ilpumeuanue:  kaHIUIATCKHIA SK3aMEH

4. ConepxaHue TUCIUTIITUHBI
4.1. Pacnpeznenenuie TpyA0€MKOCTH TUCHUIUIMHBI IO pa3jiejaM U BUJaM 3aHSITHIA.
Pazgenpl, TeMBbI TUCHUTIIIUHBI K UX TPYJOEMKOCTh ITPUBECHBI B TA0IUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCIUIIINHBIL, HX TPYAOEMKOCTh

Pa3zernsl, TeMBbl JUCITUIUTHHBL Jexunn | 113 (C3)| - JIP KII CPC
’ (gac) (uac) (gac) (uac) (gac)
Cemectp 4
Pazznen 1. DneKTpONPOBOAHOCTH MOIYIPOBOAHUKOB
Tema 1.1.Co6cTBeHHBIH (OeCTTpUMECHBIH )
TIOJTYTIPOBOTHHK
Tema 1.2.IIpumecHbI OTYTIPOBOJHUK
Tema 1.3.27eKTpOHHO-ABIPOYHBIN TIEPEXO]T 2 10
Temal.4. BonpT-amnepHas XapakTeprUCTHUKa p-n
nepexoja
Paznen 2. IlomympoBOAHUKOBBIE THOTBI 2

Tema 2.1. BeimpssMuTeNnbHBIE MTOIYITPOBOIHUKOBBIE
JMOJTBL: TIPUHLIMIT ACHCTBUS, XapaKTEPUCTHUKH,
napamMeTphbl. 4 3 10
Tema2.2. [ToaynpoBOJHUKOBbIE CTAOMIUTPOHBI :
MIPUHLIUIT ICUCTBUS, XapaKTEPUCTUKH, ITAPAMETPHI.
Tema2.3.ITapameTpudeckuii CTaOMIN3ATOP
HanpsHKEHUs Ha CTAOMIIUTPOHE

Pazgen 3. Tupuctopsl
Tema3.1. JIuoiHBIE TUPUCTOPHI D) 3 10
Tewma3.2. TpruonHbIE THPUCTOPEI
Tema 3.3. CuMucTopsl




Paznen 4. bunonspHble TPaH3UCTOPHI

Tema 4.1. [IpuHImn gelicTBUS OUIOISIPHOTO
TpaH3HUCTOpPA

Tema 4.2. TpaH3uCTOp KaK yCHIMTEIbHBIN MPHOOP
Tema 4.3. Pexxumbl paboThI OUIONSAPHOTO
TpaH3UCTOpPA

Tewma 4.4. CtaTudecKkue BOJbT-aMIICPHBIC
XapaKTePUCTUKHU U TTapaMeTpPhbl OUTTONSPHBIX
TPaH3UCTOPOB

13

10

Pazgen 5. [ToneBsie TpaH3UCTOPHI

Tema 5.1. ITosieBoit TpaH3UCTOP C p-

nrepexoaom

Tema 5.2. IloneBoil TpaH3UCTOP C U30JIUPOBAHHBIM
3aTBOPOM

Paznen 6 ®oronpueMHUKU

Tema 6.1. CBeTou3Tyyaromui 101

Tema 6.2. oToNIpUEMHUKH o)
Tema 6.3. OnTonapsl

Htoro B cemectpe:

17

17

57

Cemectp 5

Paznen 7. YcunurensHO- mpeoOpa3zoBaTeIbHbIC
ycTpoiictBa Tema 7.1. Knaccudukarus
ycunutenen Tema 7.2. [lokazaTenu kauecTBa
YCUJIUTENBHBIX YCTPOUCTB

Tema 7.3. Pexumsl paboTsl yeunutens Tema 7.4.
Oco0eHHOCTH OCTPOEHHUS CHIIOBBIX KaCKaJl0B
Tema 7.5. TparchopMaTOpHBII yCHIUTENTH
MOIITHOCTH

Tewma 7.6. bectpancpopMaTopHbIid YCUITUTEIb
MOIITHOCTH

Tema 7.7. Ycunurenu MOIIHOCTH B

KJIFOUEBOM PEXHMME

20

Paznen 8. Onepanuonnsie ycunurenu Tema 8.1.
Tunossie cxemsbl BKiIIoUeHUst OY

Tema 8.2. Peanuzanus  KOpPPEKTUPYIOMIMX
ycTpoiicts Ha OY

25

Paznen 9. CxeMbl  HenMHEHHOro
npeoOpa3oBaHus HETPEPbIBHBIX
CUTHAJIOB

Tema 9.1. CxeMbl, OCTPOEHHBIE HA OCHOBE
JAPs

Tema 9.2. CxeMbl, nocTpoeHHbIE HA 0CHOBE OY

10

Paznen 10. I'eneparopsl

Tema 10.1 I'enepatopsl rapMOHUYECKHUX
KOJIeOaHU

Tema  10.2. T'eHeparopbl JIMHEWHO-
W3MEHSIOIIETOCS HATIPSKEHUS

Tema 10.3. MynbTuBUOpaTOPHI

Tema 10.4. OgHOBHOpPATOPHI

Tema 10.5. biokuHr-reaeparop

10

Pazgen 11. Tpurrepsl
Tema 11.1 Cummerpuunstii Tpurrep Tema 11.2.
Tpurrep ¢ SMUTTEpHOM CBA3BIO

13




Paznen 12. MonynsiTopbl U AEMOLY IS TOPBI 2
Tema 12.1. AMmunTyaabie MOAYJIATOPHI Tema
12.2. Yactotasie monyastopsl Tema 12.3.

@Pa30BbIe MOAYJIISATOPHI 2 15
BrinosiHeHUE KypCcOBOTO MPOEKTa 17
Htoro B cemectpe: 17 17 17 93
Uroro 34 17 34 17 150

[lpakTHyeckas TOATOTOBKA 3aKJIIOYaeTCd B  HEMOCPEICTBEHHOM  BBHITOJHEHUH
Oo0y4yaromMMHUCS  ONpENEeNeHHBIX  TPYAOBBIX  (YHKUMH,  CBA3aHHBIX C  Oy;ymien
npodeccHoHaIbHON AEATEIFHOCTHIO.

4.2. CopnepxaHue pa3iesioB U TEM JICKIIMOHHBIX 3aHITHI.
ConeprkaHue pa3iesioB U TEM JICKITMOHHBIX 3aHSITHI MPUBEICHO B TaOnwuIle 4.

Ta6mmia 4 — ConepxaHue pa3esioB U TeM JEKIIMOHHOTO ITUKJIA

Howmep HasBanue u conepkanue pas3iesoB U TEM JIEKIIMOHHBIX 3aHATUI

paszena

1 CobcTBeHHBIN  (OecrpUMeCHbIN) MOJIYNPOBOJHUK, MPUMECHBIA MOJYNPOBOJIHUK,
3J€KTPOHHO-IBIPOYHBIN IEPEXO0/I, BOJIbT-aMIIEpHAsi XapaKTEPUCTHUKA P-N Mepexoaa

2 BrinpsimurenbHbie MOJIYTIPOBOAHUKOBBIE JTUOJIBIL: MPUHIUIT NEeNCTBUS,
XapaKTepUCTHKH, TapaMeTpbl. [lomynmpoBOAHMKOBBIE CTAOMJIUTPOHBI: MPHHIIUIL
JeHCTBUS,  XapaKTepUCTUKH, mapameTpel. [lapamerpuyeckuii  ctaOunmsarop
HaNpsDKEHUs Ha CTaOUIMTPOHE

3 JloHbIe TUPUCTOPBI: MPUHILIMII JEHCTBUS, XapaKTEPUCTUKH, MapaMeTphl. TpHOIHbIE
TUPUCTOPBI: IPUHIUN JEHCTBUS, XapaKTEPUCTUKH, apamMeTpbl. CUMHCTOPBI: IPUHIIUII
JNEUCTBHUSI, XapaKTEPUCTUKH, TapaMETPBHI.

4 [IpuHuun nelcTBUS OUIOJIIPHOTO TpaH3UCTOpa. TPaH3UCTOpP KaK YCHUIUTEIHHBINA
npubop. Pexxumbl paboTel OunomnsipHoro Tpansucropa. CTaTudeckue BOJIbT-aMIIEPHBIC
XapaKTePUCTUKU U TapaMeTpbl OUTOISIPHBIX
TPaH3UCTOPOB

5 [losneBoii TpaH3UCTOp C p-n MEPEXONOM: NPUHLUI JEHUCTBUS, XapaKTEPUCTUKH,

napameTpsl. [1oneBoi TpaH3UCTOP C U30JIMPOBAHHBIM 3aTBOPOM: MIPUHIIMI IEUCTBHS,
XapaKTEPUCTUKU, TapaMETPbl

6 CeTou3nyyarouuil AUO: MPUHIINI IeHCTBUS, XapaKTEPUCTHKH, TapaMeTphI.
®doronpuemuuku  (poropesucrop, dotomuon, HoToTpaH3UCTOpP, GOTOTUPUCTOP:

MPUHLIMIT JEHCTBUS, XapaKTEepPUCTUKH, mapaMeTpbl. Onronapbl: MPUHIMI ASHCTBUS,
XapaKTePUCTHKH, TApAMETPHI.

7 Knaccudpukanms ycunureneit. I[lokasaTenn kadecTBa YCHUIUTEIBHBIX YCTPOWCTB.
Pexxumbl  pabotbl  ycunutens. OCOOCHHOCTH TIOCTPOCHHS CHIJIOBBIX KacKaJoB.
TpanchopMaTopHbIii  yCHIHMTENb MOIIHOCTUA. becTtpaHchopMaTOpHBIN yCHIMTEIH
MOIIHOCTH. Yceunurenu MOIITHOCTH B KJIKOUCBOM PCIKUMC.

8 TunoBble cxembl BkItoueHuss OV  (MHBEpTUpYIOLIEE U HEHMHBEPTHPYIOIIEE
BKJIIOUEHUE). Peanusanys KoppeKTHpYOLmX ycTpoiicts Ha OY.
9 Peanu3anus HEIMHEHHBIX XapaKTEPUCTUK HA OCHOBE NHOJHO-PE3UCTHBHOU SYEHKH.

[TocTpoeHne cxeM, pealM3yrOUMX HEJIWHEWHbIE CTAaTUYECKHE W JUHAMUYECKHE
XapaKTEpUCTUKHU 3JIEMEHTOB U YCTPONCTB CUCTEM aBTOMAaTHUYECKOI'O YIPABJICHUS Ha
OCHOBE ONEPALMOHHBIX YCUIUTEIIEH.

10 I'eneparopsl rapMoHHMYecKHX KosnebOaHuH. I['eHepaTopbl JHMHEHHO-U3MEHSIOLIETOCH.
HanpsbkeHus. MynbptuBuOpaTopsl. OnHoBHOpaTOphl. BIOKHHI-reHepaTop.




11

CumMeTpuuHbINA TpUrrep. TpUrrep ¢ SMUTTEPHOMU CBSI3bIO.

12

AMIUIUTYAHBIE MOJYJISITOPBI.
AMIUIATYAHBIE AEMOAYISATOPBI. YacTOTHBIE 1EMOAYISTOPHI

YacToTHBIE MOIYJIATOPHI.

@®a30BbIE MOLYJISTOPHI.

4.3. TlpakTtuueckue (CEeMHHAPCKHUE) 3aHATHUS
TeMbl pakTHYECKUX 3aHATHIA U UX TPYJOEMKOCTb IPUBEICHBI B TAOIHIIE 5.

Ta6mmia 5 — [IpakTudeckue 3aHATHS M UX TPYJOEMKOCTh

N3 aux Ne
Ne TeMmbl mpakTUYECKUX Dopmsi TpyoeMKOCTb, | IPAKTUYECKOH | pa3aena
n/m 3aHATAN TIPAKTHHCCKUX (dac) MOJATOTOBKH, | TMCIIHII
SaHATHH (gac) JIUHBI
Cemectp 4
Pacuer mapamerpuyeckoro Pemienune 3amau
1 | crabunuzatopa 2 2
HaANPSDKEHUS Ha
CTaOWIINTPOHE
2 | Beibop CHJIOBBIX Pemnrenue 3amau 1 4
TPaH3UCTOPOB 1o
napaMmeTpam Harpy3Kku
Pacuer quciaa Pemnrenue 3amau
3 | mapaiienbHO BKIIFOYAEMBbIX 2 4
TPaH3UCTOPOB
4 | Pacuet miomaau Pemtenue 3amau 4 4
TEIUIO0TBO/IA
5 | Pacuer BEJINUNH Pemtenue 3amau 1 4
YPaBHUTEIbHBIX
PE3UCTOPOB
6 | Pacuer Pemenue 3amau 5 4
TEPMOCTAOMITU3UPYFOLITHX
PE3UCTOPOB
Pacuer CXEeM Pemtenue 3amau
7 | KOPPEKTUPYIOIIHNX 2 5
yCTpoiicTB Ha ocHOBE OY
Bcero 17
4.4. JlaGopaTopHBIC 3aHATHUS
Tembl 1a00paTOPHBIX 3aHATUH U UX TPYINOEMKOCTh MPUBEACHBI B TaOIHIIE 6.
Tabauna 6 — JlabopaTopHble 3aHITHS U UX TPYJOEMKOCTh
N3 Hux Ne
Ne HaumenoBanue 1abopatopHbix paboT TpyAOCMKOCTS, | MPaKTHIECKOH | pasena
/11 (dac) MOATOTOBKH, | JHUCIIMII
(dac) JIUHBI
Cemectp 4
1 | BoapT-amnepHbie XapaKTEepUCTUKU TUOAOB U 2 2
CTaOMJINTPOHOB
2 | UccnenoBanue MapaMeTpHIECKOIro 1 2
cTabmiIn3aTopa HalmpsHKEHHUs Ha
CTAOUITUTPOHE
3 | UccnenoBanue ABYXMOIYIEPHUOTHOTO 2 3




BBITIPSIMUTETIS
4 | BonbT-aMiiepHbIe XapaKTEPUCTHKU 1 3
THUPUCTOPOB
5 | Boubpr-amnepHbie XapaKTEPUCTUKU 2 4
OUIIOJISIPHOTO TPAH3UCTOPA (CXEMBI
BrirodeHust ¢ Ob u O0D)
6 | UccnenoBanue OJHOKACKAAHOTO YCHUIUTEIS 2 4.5
MOIITHOCTH Ha OUTIOJIIPHOM
tpansucrope (Knacc A)
7 | UccnenoBaHnre OJHOKACKagHOTO YCUIUTENS 2 5
MOIITHOCTH Ha OUTIOJISIPHOM
tpansuctope (Kmnacc B)
8 | BonpT-amnepHsle XapaKTEPUCTUKH 1 5
10JIEBBIX TPAH3UCTOPOB
9 | UccnenoBanne OJHOKACKAAHOTO YCUJIUTEIS 2 6
MOILIHOCTH Ha MI0JIEBOM
TPaH3UCTOPE
10 | Boapr-amriepHble XapaKTEPUCTUKHU 2 6
(OTONIPHEMHHKOB U CBETOJIMOJIOB
Cemectp 5
11 | Yeunurens montHoctH (Kiace D) 4 7
12 | YcunurenbHo-nipeoOpa3zoBaTenbHbIC 4 8
ycTpoiictBa Ha OY
13 | Cxembl HETMHEHHOTO MTPeoOpa3oBaHuUs 2 9
curHasioB Ha OY
14 | T'enepaTop CHHYCOMIAIEHOTO 2 10
HanpspkeHus Ha OY
15 | 'eneparop TMHEHHO-U3MEHSIOLIETOCS 2 10,11
HanpspkeHus Ha OY
16 | MynbTuBHOpaTOp U OJHOBUOPATOP Ha 2 11,12
oy
17 | AMIUIATY THBIN JIEMOIYJISTOD 1 12
Bcero 34
4.5. KypcoBoe npoeKkTupoBaHHe/ BEITIOTHEHUE KYPCOBOH pabOThHI
[lenp KypcoBOro MpoeKTa:
[IpumepHbIe TeMbI 3a1aHUI HAa KypCOBOW MPOEKT MpuBeaeHbI B paznene 10 PII/I.
4.6. CamocrosTenbHas paboTa 00y4aroUXcs
Buapl camocTosITenbHON pabOThI M €€ TPYA0EMKOCTh MPUBEICHBI B TaOIHIIC 7.
Tabnuna 7 — Bunbl caMocToATeIbHON PabOTHI M €€ TPYJ0EMKOCTh
. Bcero,
Bun camocrosTensHO# paboTh qac Cemecrtp 4, uac CemecTtp 5, yac
1 2 3 4

N3yueHune TeopeTHIeckoro MaTepuaa
qucturuael (TO)

[ToaroroBka K TeKyIemMy KOHTPOJIIO
ycneBaemoctu (TKVY)




[ToaroroBka k IpOMEKyTOUHON

arrectaruu (I1A)

Bcero: 150 57

93

JUTSL CAMOCTOSITEIFHON PabOThI 00YUYaAONTUXCS TT0 TUCITUTUTHHE (MOTYJTIO)

5. IlepedeHp y4eOHO-METOAMYECKOTO O0ECTIEUCHHS

yLIe6HO—MeTOI[I/I‘{eCKI/Ie MaTCepuaJIbl I CaMOCTOSITEIIbHOM pa6OTbI 06y11a}01111/1xc>1 YKa3aHbl B

o 7-11.

6. IlepeueHp nevaTHBIX U 3JIEKTPOHHBIX YUEOHBIX U3AaHUN

[lepeyeHpb nevaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/1aHUI NPUBEIEH B Tadmulle 8.
Tabauna 8— IlepedeHb NeYaTHHIX U JIEKTPOHHBIX YUEOHBIX U3JaHUM

Komuectso
IK3EMILISIPO
BB
ugp/ Bubnuorpaduueckas ccpika 6“?5;)0;:1@
URL anpec
AIIEKTPOHHBI
X
SK3EMILIPO
B)
https://lib.guap.ru | DTEKTPOHHKA : [ DIEKTPOHHEIHA pecypc] : yuedHoe mocodue /
/jirbis2/compone B. ®. IIummakos, T. I'. [Tonsaxosa, /1. B. lllumnakos ; pex. B.
o ®. I[MwumnakoB ; C.-Ilerep6. TOC. YH-T a’POKOCM.
nts/com_irbis/pdf ]
o npuOOPOCTPOCHUS. - DIEKTPOH. TeKCTOBbIe naH. - CII6. : U3x-
_View/2608765 | 55 Ty AIL, 2015. - 218 c.
) [IpoekTupoBaHWE AIICKTPOHHBIX YCHIUTEIBHBIX YCTPOUCTB
h't.tps‘:/ /lib.guap.ru | vianoit mommmoctn : [ DiekTpomHBIi pecypc] : ydebHOe
/jirbis2/compone | gocobue / B. ®. Ilumuiaxos, J|. B. Illumuiakos, E. B.
nts/com_irbis/pdf | Auucumosa ; pen. B. ®@. llummnakos ; C.-Ilerep6. roc. yH-T
_view/?611634 | @9pOKOCM. IIPUOOPOCTPOCHHS. - DIEKTPOH. TEKCTOBBIC NaH. -
CII6. : U3p-Bo I'YAIL, 2015. - 99 c.
https://lib.guap.ru OneKkTpoHuKa : [ DIEeKTpPOHHBIN pecypc| y4aeOHO-
Lo MeToguuyeckoe nocodue / B. @. Hunuiakos, 10. B. JIUTBUHOB,
/jirbis2/compone
o B. M. TonuapoBa ; C.-Iletepb6. roc. yH-T a’pOKOCM.
nts/com_irbis/pdf
View/2642365 npuOOPOCTPOCHHS. - DIEKTPOH. TEKCTOBBbIE AaH. - CaHKT-
- ' [TerepOypr : U3n-so I'VAII, 2021. - 70 c.
7. TlepeueHs 3NEKTPOHHBIX 00pPa30BATENBHBIX PECYPCOB
WH(POPMAITMOHHO-TSIIEKOMMYHHUKAITHOHHOM ceTn «IHTepHeT»
[Tepeuenn AMEKTPOHHBIX 00pa30BaTEeNbHBIX pecypcoB nH(OPMaIIMOHHO-
TEJICKOMMYHUKAIMOHHONW ceTn «MHTepHeT», HEOOXOAMMBIX IS OCBOCHHS JAWCIIMILTAHBI

npuBesieH B Tabmuie 9.

Tabomuma 9

TCHGKOMMYHHKaHHOHHOﬁ CCTHU «I/IHTepHCT»

— IlepeueHb 2IEKTPOHHBIX 00pa30BATCIBHBIX PECYpCOB WHGOPMAIMOHHO-

URL anpec

HanmenoBanue

He npenycmotpeno




8. IlepeueHb HHPOPMAITMOHHBIX TEXHOJIOTHH
8.1. [lepeueHp nporpaMMHOro oOecCHeueHHs, HCIOJb3YyeMOro MpPU OCYILECTBICHUH
00pa30BaTENILHOTO MpoIecca M0 AUCLUILINHE.
[lepeyenp ucnonbp3yeMoro NporpaMMHOro odecredeHus npejacrasieH B Tadbmuure 10.

Tabmuna 10— Ilepeuens mporpaMMHOT0 00€CTICUCHHS

Ne i/t HaumenoBanue

1 Multisim v14

8.2. IlepeueHb MH(OPMAIIMOHHO-CITPABOYHBIX CUCTEM,HCITOJIb3YEMBIX npu
OCYIIIECTBIICHUN 00pa30BaTEIBHOTO MPOIECcca MO JUCIUTUINHE

[Tepeuenb WCTHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMIPEICTABICH B
tabymue 11.

Tabauna 11— IlepeueHp HHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

No i/t HaumenoBanue

He npenycmotpeno

9. MarepuanbpHO-TeXHHYECKas 0aza
CoctaB  MaTepuaNbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNLHOTO MpoIiecca Mo AUCIUILIMHE, IPeACTaBlIeH B Tabmuiel?2.

Tabmuna 12 — CoctaB MaTepralbHO-TEXHIUUECKOH 0a3bl

Ne HanmenoBanue cocTaBHOM 4acTu Howmep aynnropun
n/m MaTepUaIbHO-TEXHUYECKOU 0a3bl (pu HEOOXOAMMOCTH)
1 | MynpTumeauiiHas JEKIMOHHAS ay AUTOPUS yi1. bosbirasg Mopckast,
.67,
a. 52-35, 32-02
2 | Kommnerotepnsiit knace: UccnenoBanne BAX nruomnos, yi. bonpmas Mopckas,
CTaOWIINTPOHOB, OUIONISPHBIX U MOJIEBLIX TPAH3HCTOPOB. 1.67,
NccnenoBanue padoThl BHIIPSIMUTENEH a.21-12,21-13
3 Crenpnpr: yi1. bosbmag Mopckast,
HccnenoBanne BAX n1on0B, cTaOUIMTPOHOB, OUTIOSIPHBIX U .67,
TOJIEBLIX TPAH3UCTOPOB. HccnenoBanue paboTh 2.21-09
BBINPSIMUTEINIEH

10. OueHouHble cpescTBa JUIsl IPOBEACHUS IPOMEKYTOUHON aTTeCTalluu
10.1. CocTtaB OLIEHOYHBIX CpPEICTBIUIS IPOBEJIEHUS MPOMEXKYTOUYHOW aTTeCTallUU
o0yyaromuxcs o JUCUUIUIMHE NpUBEeH B Tabuune 13.
Tabmuua 13 — CocTaB OLEHOYHBIX CPEACTB AJIsl IPOBEICHHSI TPOMEKYTOUHOM aTTeCTaIlH

Buj npoMexyTOYHOM aTTecTaluu IlepedyeHb OLIEHOYHBIX CPEJCTB
OK3aMeH Crircok BONpPOCOB K 3K3aMEHY;
TecTsl.
BrImonHeHne KypcoBoro mpoekra DKcrepTHasi OLIEHKAa HA OCHOBE TPEOOBaHMN K
COJIEPKAHUIO KyPCOBOT'O MPOEKTA.

10.2. B kauecTBe KpUTEpUEB OLEHKH YPOBHA C(HOPMHUPOBAHHOCTH (OCBOEHUA)
KOMITETEHIINH OOYyYaloNMMHUCS TPUMEHSETCs] S-0ajuibHas IIKaja OLEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIINH, KoTopas MpuBejeHa B Tabnune 14. B TeueHne cemecTpa MOXKET MCIIOJIb30BaThCA




100-0aytpHAS  IIKAJIa

MOJAYJBHO-PEUTHHIOBOM ~ CHUCTEMBl  YHUBEPCHUTETa,  IpaBHia

HCIIOJIB30BaHUA KOTOpOﬁ, YCTaHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJIbHBIM HOPMATHUBHBIM AKTOM

I'VAIL

Tabnuua 14 —Kpurepuu oLieHKH YPOBHS CPOPMHUPOBAHHOCTH KOMIETEHLUI

OreHKa KOMIIETEHINHI

5-0aiuIbHAas IIKaIa

XapaxTepucTrka cOpMHUPOBAHHBIX KOMITETEHIMI

— oOyyaromuiics TiyOOKO M BCECTOPOHHE YCBOMWJ IPOrpaMMHBIN
MaTepHal;

— YBEPEHHO, JIOTUYHO, [10CJIEA0BAaTEIbHO U TPAMOTHO €r0 U3/1araer;

— ONMpasiCh Ha 3HaHWS OCHOBHON W JONOJHUTEIBHOW JIUTEPATYypBI,

«OTJIMYHO) J
GATTCHOY TECHO MPUBS3bIBAET YCBOCHHBIC HAYUYHBIE MOJOKEHHUS C MPAKTHYECKOM
JIESITEIbHOCTHIO HAIIPABIICHUS;
— yMeso 000CHOBBIBAET U apTyMEHTUPYET BBIIBUTAEMBIE UM UJICH;
— JIeJIaeT BBIBOJBI U 000OIECHMS;
— CBOOOJIHO BJIQJICET CHCTEMOM CIICIIMAIM3UPOBAHHBIX MOHITHA.
— 00ydJaromuics TBEPI0 YCBOWI MPOTPaMMHBIA MaTepuall, TpaMOTHO U
MO0 CYIIECTBY WU3JlaraeT €ro, OINUpasCh Ha 3HAHUS OCHOBHOM
JUTEPATYPHI,
CXODOLLOY — HE J0IMYCKAET CYUIECTBEHHBIX HETOYHOCTEH;
P — YBSI3BIBAET YCBOCHHBIC 3HAHUS C TMPAKTUYECKOW JAESATEIbHOCTHIO
«3aYTEHO» .
HaIlpaBJICHNUS,
— apTyYMEHTUPYET HAYUYHbIE MOJIOKECHHUS;
— JIeJTaeT BBIBOABI M 000OIIEHHS;
— BJIQJICET CUCTEMOM CEIMAIN3UPOBAHHbBIX TOHSITHM.
— oOyuaroluiicss yCBOMWJI TOJBKO OCHOBHOW IpPOrpaMMHBIM MaTtepual,
M0 CYIIECTBY HM3JIaraeT €ro, OMHUpascCh Ha 3HAHUS TOJHKO OCHOBHOM
JUTEPATYPBHI,
— JIONyCKaeT HeCYIIECTBCHHBIE OMMUOKH U HETOYHOCTH;
«yJIOBJIETBOPUTEITHHOY .
— UCTIBITHIBACT 3aTPYIHEHUS B MPAKTHUYECKOM IPUMEHEHUM 3HAHUI
«3auTEHO»
HaIlpaBJICHUS;
— c1abo apryMeHTHPYET HayUHBIE MOJI0KECHHUS,
— 3aTpyAHsIeTCs B (GOPMYJIUPOBAHUHU BBIBOJOB U 000OIICHUH;
— YaCTHUYHO BJIAJCET CUCTEMON CIEIUAIM3UPOBAHHBIX MOHSITHH.
— oOyJaromuiicss He YCBOWJI 3HAYUTEIBHONH 4YacTH MPOrPaMMHOTO
Marepuana;
— JIOMyCKaeT  CyIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  TIPH
«HEYIOBIIETBOPUTEITLHOY
PacCMOTpPEHHH MPOOJIEM B KOHKPETHOM HANPAaBIICHUH,
«HE 3a4YTEHO»

— UCIBITBIBACT TPYAHOCTH B IPAKTUYECKOM IIPUMEHECHUY 3HAHUU;
— HE MOXKET apryMEHTHPOBATh HAYYHBIC ITOJIOKEHHUS,
— He (hOPMYJIUPYET BHIBOJIOB M O0OOIIICHUIA.

10.3. TunoBsle KOHTPOJIbHBIE 3aJaHUSI NI UHBIE MaTEpUAJIbI.
Bomnpocs! (3agaun) 11 5K3aMeHa MpeJicTaBlieHsl B Tadnuue 15.

Tabmuna 15 — Bonpocs! (3agaun) s 9K3aMeHa

No Kon
[Tepeuens BompocoB (3a1ayu) AJis HK3aMEHa

/11 WHIUKATOpa

1 [IpuMeCHBIN NOJyIPOBOJHUK
[TonynpoBOAHUKOBBIE CTAOMIUTPOHBI: IPUHIUT AEUCTBUS,

2 XapaKTEPUCTUKHU, TAPAMETPBHI.

3 CUMUCTOPBI: TPUHUIUN TEUCTBUSI, XapAaKTEPUCTUKH, TTAPAMETPHI.

4 | Pexxumbl paboThl OMIOJISIPHOTO TPAH3UCTOPA. OIIK-1.V.1
[ToneBoil TpaH3UCTOP C N30IMPOBAHHBIM 3aTBOPOM U MHAYLIMPOBAHHBIM

5 KaHAJIOM: MIPUHIIUII JCHCTBUS, XapaKTEPUCTHKHU, TApaMETPBHI.

6 Onronapsl: MPUHIMUI ACHCTBUS, XapaKTEPUCTUKHU, TAPAMETPHI.

7 Oc00EHHOCTH MTOCTPOCHHUS CUIIOBBIX KAaCKaJI0B




Ycunurenn MOIHOCTH B KJIFOYEBOM pekuMe. Hecummerpuunas

8 | KOMMYyTaIHs KITIOYEH.
9 Peanuzanus koppektupyronmx yctpoicts Ha OY.
10 | BosnpT-amnepHas xapakTepUCTHKA p-n Iepexoa
11 | JlnonHble THPUCTOPHI: MPUHIIMN ACHCTBUS, XapAKTEPUCTHKHU, MAPAMETPBHI.
12 | Tpan3ucrop Kak ycunurenapHblid mpuodop. Cxema OBb.
13 | IToneBoil TpaH3UCTOP C p-h MEPEXOAOM: IPUHIIUT ACUCTBUSA,
XapaKTEPUCTUKHU, TapaMETPhI
14 | ®oronpuemuuku (hoTope3ucTop, GoToaMOA: MPUHIIUI JCHCTBUS,
XapaKTEPUCTHKH, TAPaAMETPHI. _ OMK-1B.1
15 | Iloka3aTenu KauyecTBa YCUIMTEIbHBIX YCTPOUCTB.
16 | bectparncdopMaTOpHBIA YCHUIUTEIh MOITHOCTH.
17 | TunoBbie cxembl BkItoUeHUs1 OY (MHBEPTUPYIOIIEE BKIIOUYEHHUE).
18 | IlocTpoeHue cxeM, peanu3yolX HEJTUHEUHbIE CTATUYECKUE U
JTUHAMUYECKHE XapaKTEPUCTUKH SJIEMEHTOB U YCTPOUCTB CUCTEM
aBTOMATUYECKOTO YIIPABJICHUS HA OCHOBE ONEPAIIMOHHBIX YCUIIUTENEH.
HenunelinocTs Buaa «OrpaHuueHue»
19 | CobcTBeHHBIH (OecpuMECHBIH) TOTYIPOBOIHUK
20 | BeimpsmuTenbHbIC MTOTYIPOBOIHUKOBBIC TUOABI: IPUHIUIT ACHCTBUA,
XapaKTePUCTHKH, TApaMETPhI
21 | TpuoaHble THPUCTOPHI: MPUHIIUM ICUCTBHS, XapAKTEPUCTUKH, ITAPAMETPHI.
22 | TpaH3ucTop Kak yCWIHTeNbHbIH mpubop. Cxema OO3.
23 | [loneBo¥ TPaH3UCTOP C U30JIUPOBAHHBIM 3aTBOPOM M BCTPOCHHBIM KaHAJIOM:
MPUHIUI ACHCTBUS, XapaKTEPUCTUKHU, TaPAMETPHI.
24 | ®oronpuemMHuKH (HOTOTPAH3UCTOP, GOTOTUPUCTOP: IPUHITUII JCHCTBUS,
XapPaKTCPUCTHUKHU, napaMeTpLI). OIIK-2.3.1
25 | Pexxumbl pabOTHI yCHITUTENS.
26 | YcwinTenu MOIIHOCTH B KJIIOUEBOM pexxume. CUMMETpUYHasi KOMMYTalus
KJIFOYEH.
27 | TunoBsle cxemsbl BKItoueHUs OY (HEeMHBEPTUPYIONICE BKIIOUCHHUE).
28 [TocTpoeHune cxeM, peann3yroIMX HEIUHEHHbIE CTATHYECKUE U
JTUHAMUYECKHE XapaKTEPUCTUKH SJIEMEHTOB U YCTPONCTB CUCTEM
aBTOMATUYECKOTO YIIPABJICHUS HA OCHOBE ONEPAIIMOHHBIX YCUIIUTENEH.
HenuneliHocTh Buia «30Ha HEUYBCTBUTEIBHOCTHY
Bomnpocsr (3amaun) mis 3adera / qudd. 3adera npeacTaBieHsl B Tadauie 16.
Tabnuna 16 — Bonpocs! (3agaun) ans 3adera / qudd. 3auera
Ne /i [Tepeuens BompocoB (3amaw) auist 3aueta / qudd. 3adera Koz
WHINKATOpa

Y4eOHBIM IJIAaHOM HE NPEYCMOTPEHO

[TepeyeHbr TeM Ui KypCOBOTO IPOCKTUPOBAHHS/BBIOJIHEHUS! KypCOBOM pPadOThI
npezcTaBiIeHbl B Tadmuie 17.
Tabauua 17 — [lepeueHb TeM JJIsl KYpPCOBOTO MPOSKTHPOBAHUS/BBIMOIHEHHS KYPCOBOH pabOThI

Ne i/t

KypcoBO paboThl

[TpumMepHBIi IepeyeHp TEM IS KypCOBOTO IPOSKTHPOBAHUS/BBITIOTHEHUS

MontHocti. UHauBuayansHoe T3.

[IpoekTupoBaHuEe 3JIEKTPOHHBIX YCUIIUTEIBHBIX YCTPOMCTB MAJIOM

BOHpOCBI JJIs HpOBeI[eHI/ISI HpOMC)KYTOqHOﬁ arrecragyumi B BHIC TeCTI/IpOBaHI/I}I
MpeCTaBICHBI B Ta0uIe 18.




Tabnuua 18 — IIpumepHbIil mepeueHb BOIPOCOB JJIsl TECTOB

Ne i/t

[IpuMepHBIii IepeyeHb BOIIPOCOB ISl TECTOB

Kon
WHANKATOpa

1

VKaxXuTe Kak JOIKHBI OBITH CBSI3aHBI CABHUT (1)3,3 (QYyC HaAIIPSXKCHUA

YCUJIMTEJEM CO CABUIOM (ha3 (pOC HApsHKEHU B LIeH 00paTHON CBS3U

JJIs1 BOBHUKHOBCHHUA CaMOB036y)KIL€HI/ISI.

1. pyc + @oc = 271n (n — 11eTI0€ YUCIIO),
2. pyc + @oc = 1/2xn (n — uenoe 4ucio),
3. eyc + @oc = mn (n — 1eJI0€ YUCIIO).

AMIUTUTY AHBIA MOIYJISATOP — 3TO ...

1. mpeoOpa3zoBaTesh MOCTOSTHHOTO CUTHAJA B IIEPEMEHHBIN
(bUKCUPOBAHHOM YACTOTHI,
2. mpeoOpa3oBaTeNlb MIEPEMEHHOTO CUTHAJIA B TIOCTOSTHHBIN

3. mpeoOpasoBarteb MEPEMEHHOTO CUTHAJIA B IIEPEMEHHBIN APYTOM
HJaCTOTHI.

Bribepure B kakux ycrpoictBax CAY yarie Bcero npuMeHsIOTCS
BBINPSIMUTEIH:

1. B HICTOYHUKAX NMUTAHHUS,
2. B ceTeBbIX (QUIBTpax,
3. B CWJIOBBIX MPHUBOJAAX.

Tpurrep ¢popMupyeT BbIXOIHOM CUTHA MIPU [10/1a4€ BXOAHOTO
CUTHAaJA...

1. mpou3BOIBHOM POPMBEI,
2. onpenesI€HHOr O BUIA,
3. ¢ HyJIeBOM aMIUIUTYAOH.

Ykaxkute npuMep NpUHIMIHAIBHON deKTpudeckon cxema JIP:

L p

Jpeiid Hyng B pealbHOM HUHTETPaToOpe - 3TO

1. nosiBIEeHUE BBIXOJHOI'O HAIIPSPKCHUA TP HYJICBOM
BXOAHOM HaAIIPSAKCHUH,

2. CHIDKCHHE BBIXOJHOT'O HAITPSIPKCHUA,

3. U3MEHEHNE YaCTOTHI BBIXOHOI'O HAITPSIPKCHUS.

K HenocraTkaM peskrMa CUMMETPUYHON KOMMYTAIlUA OTHOCUTCS:

OIIK-1.V.1




1. MOBBIIEHHBIN YPOBEHD MyJIbCAIIMN TOKA HA HArpy3Ke,
2. He CTaOUIILHOCTh BBIXOJHOTO HAMPSKEHUS,
3. y3Kuii IMana3oH U3MEHEHHUsl CKBaKHOCTH UMITYJIbCOB.

8 Yceunurenu kinaccuUIUPyOT T0:
1. pony Toka (MOCTOSIHHBIN U IEPEMEHHBII),
2. 10 YaCTOTHBIM XapaKTEPUCTHKAM,
3. 110 KOJIMYECTBY KacKaJ0B yCHIICHHUS,
4. 1o Ha3BaHMUIO.
9 CorocTaBbTe Ha3BaHUS DJIEMEHTOB U UX 0003HAYEHUE HA CXEME:
1.
2. E
M|
4. | ‘:
5. —
A) 3azemienue.
b) Konaencarop.
B) Pe3ucrop.
I') [lepemenHsI# pe3ucTop.
J1) TlepemeHHbIl KOHIEHCATOP
3anuiuTe BBIOpaHHbIE HU(PHI 10 COOTBETCTBYIOIIMMU OyKBaMU:
A- ,b- ,B- ,T'- JI-.
10 CornocTaBbTe CXeMY BKIIIOUEHHUS BBIIPSIMUTEIBHOTO JUO01A JUIS

UCCIICIOBAHUS:

A) npsimoii BeTBu BAX,

b) oOparnoii BeTBu BAX,
CO CXE€MaMH MOJAKIIIOYECHHUS:

1
<<
T+ | 2
e
~
o+ | &

1 2
O @
) Q
+
v ©®° v
Q Q

3 4

3anummre BIOpaHHBIE HU(PHI O] COOTBETCTBYIOIIMMHU OyKBaMU:

A- ,b-.




11

[Topsimok pacueta Tpexda3HbIX ceTel ¢ HEPaBHOMEPHOU Harpy3Ko# ¢as:

1) onpenensoT cedeHue MpoBOOB, CUUTAsL HArPY3Ky PAaBHOMEPHOM;
2) pacrnpeaensioT 0 BO3MOKHOCTH Harpy3Ky Mexy dazamu
pPaBHOMEPHO;

3) onpexenstoT (ha3Hble WK Mex(aszHble MOTepU HANpsLKEHus; 4) mpu
HE00XOIMMOCTH TIEpepaclpeIeNIIIOT Harpy3Ky MexIy ¢a3zaMu;

5) AenaioT NpPOBEPOYHBIN pacyer.

12

[Topsnox pacueTa TOKOB KOPOTKOTO 3aMBIKaHHUsI 110 PaCYETHBIM KPUBBIM:

1) HaXOOAT pacueTHOE CONPOTUBIICHHUE;

2) HaXOJAT MO PACYETHBIM KPUBBIM MEPHOJNUECKYIO COCTABIISAIOINLYIO
TOKa KOPOTKOTO 3aMbIKaHUS;

3) IpUBOJAT pacYETHOE COMPOTUBJICHHE K HOMUHAIBHON MOITHOCTH
BCEX T€HEPATOPOB B CXEME;

4) HaxoIAT a0COTIOTHOE 3HAUYCHHE TOKA KOPOTKOI'O 3aMbIKAHUS IS
Te€HEpaTOPHOTO HAIPSHKEHHUS.

13

VkaxnuTe Kakoe BKIIOUCHUE p-n nepexoga Ha3bIBACTCA NPAMBIM:

1.Cnoco6cTBytO1IE€E YXOY NOJBMXKHBIX HOCUTENIEH OT p-n Mepexo/a.
2.YBenuumBarolee CKauok MOTeHIMaNa Ha p-n mepexo/ie.

3.ITmtoc BHEIIHEr0 HCTOYHUKA K P-00JIACTH, MUHYC — K N — 00JIaCTH.
4.111r0C BHEUIHETO UCTOYHUKA K N-00J1aCTH, MUHYC — K p — 00J1acTH.

14

VKaxXuTe Kakoe BKIIOUCHUE p-n nepexoga Ha3bIBACTCA O6paTHBIM.

1.CriocoOcTBYyOIIIEE TBUKEHUIO TIOJIBIXKHBIX HOCUTEJIEH K P-n
nepexony.

2.I1mroc BHEUTHETO HCTOYHHKA K N-0071aCTH, MUHYC — K p — 00JIacTH.
3.I1mtoc BHENIHETO UCTOYHUKA K P-00JIacTH, MHHYC — K N — 00JIaCTH.
4.YMmeHpiaroniee CKauoK MOTEHIMaNIa Ha p-n epexo/ie.

15

VYkaxkuTe KaKkylo BaJCHTHOCTh 00ecrieurnBaeT NoJyueHue
MOy IPOBOIHUKOB N-THUIIA!

1.Tpexsanentasie (In, Ga).

2.YetwipexBanentHeie (C, Sn).

3.C BajIeHTHOCTBIO OOJIBIIEH, UeM Y UCXOIHOTO MaTepuana (As, Sb).
4.C BaJICHTHOCTHIO MEHBIIIEH, YEM Y HCXOJTHOTO MaTepuaa.

16

Hepqu/ICHI/ITe BUABI OJCKTPUUYCCKUX TICPEXOJ0B. Onumure BHbI
QJICKTPHUYICCKUX IICPEXOI0B.

17

Haiite onpezeneHne KOPOTKOro 3aMblkaHus B 1enu. M3o0pasute cxemy
KOPOTKOT'O 3aMBIKaHHUSI.

18

[IpumecHbIe MOMYIIPOBOAHUKY N- U P — TUINA. DHEPreTUYECKUE YPOBHH.
PacnosioskeHne ypoBHsi @epMu y OJyIPOBOJHUKOB N- U P — THIIA.

19

CeMeiCcTBO BOJIbT-aMIIEPHBIX XapaKTEPUCTHK (HOTOIHOA.

20

®oroguon. Omnpenenenue. [lpunuun nerictBus. Cxema BKIIOYEHUS B
(hOTOTMOTHOM pEXKUME.

21

VYKakuTe BOJIbT-aMIIEPHYIO XapaKTEePUCTHKY (OTOPE3UCTOpa MPH ABYX
3HA4YEHHUSAX CBETOBOIO MOTOKA P.

OIIK-1.B.1




22

[lepuon T cinenoBaHust UMIYJILCOB CHMMETPHUYHOTO MYJIbTUBHOpaTOpa
OTIpe/IeTIsieTCs KaK:

1. T=1.4R06C,
2. T=R0C,
3. T=0.7R6C.

23

"Mda30HEUyBCTBUTEIBHBIN AEMOIYJISTOP" - 3TO

1. OOBIYHEII BBIIPSMUTEINb IEPEMEHHOTO TOKA,
2. IEMOIYJIATOP IS BXOJTHOTO CHTHAJIA C IOCTOSTHHOU (ha3oH,
3. IeMOAYJSATOP JJIsl HOCTOSIHHOT'O BXOAHOTO CUTHAJIA.

24

Tpurrep - 310

1. mepekIrovaroIiee yCTpocTBO, BRIpadaThIBAIOIIEE HANIPSKEHHE C
KpyThIMU (POHTAMU B 33JJaHHBIE MOMEHTHI BpEMEHHU.

2. mepeKITIoYaoIee yCTPOHCTBO, BhIPa0aThIBAIOIIEE BEIXOAHOE
HaIpsKEHUE B 3a/1aHHBIE MOMEHTBI BPEMEHHU.

3. mepexIrroyaronee yCTporuCTBO, BEIPa0aTHIBAIOIIEE 3HAYUTEILHOE
BBIXOJIHOE HANPsHKEHUE TMPOU3BOJILHON (DOPMBI

4. mepeKITI0YaoIee yCTPOUCTBO, BhIpabaThIBAIOIICEe 3HAUNTEIBHOE
BBIXOJHOE HANpsKEHUE B OMpeieIEHHbIE MOMEHThHI BpEMEHU

25

Henunelinbie npeoOpa3oBaHMsi HENIPEPHIBHBIX CUTHAIOB HY>KHBI JUIS:

1. MozenMpoOBaHUS HEIMHENHBIX MMPOLIECCOB,
2. MOBBIIIIEHUS KaueCTBa padOTHl yCTPONCTBA,
3. obecrieyeHHs 3a/IaHHBIX TTOKa3aTeJIel KAYeCTBA CHCTEMbI YIIPABIICHUSI.

26

CkopocTh HapacTaHus BBIXOJHOTO CUTHAJa Ha BBIXOJE HHTErpaTopa
IIPONOPLIMOHAJIBHA!

1. BennunHE HaNpsKEHUS Ha BXOJE,

2. CKOPOCTH U3MEHEHUS HANPSKEHMS Ha BXOJIE,
3.BpeMeHHU 3ana3plBaHMsI CUTHAJIa Ha BXOJE,

4. yacToTe HanpsKEHUs Ha BXOJIE.

27

CYTB pa6OTbI YCUIIUTCIIA B KIIFOUCBOM PCIKUMCE 3aKIIHOYATCA B:

1. Harpy3ka neproguuecku MoAKII04aeTcs/OTKII0YaeTCsl K UCTOUHUKY
MUTaHUs,

2. Harpy3ka noCTOSSHHO MOJKJIFOYE€HA K UICTOYHUKY MUTaHUS,
HaIpsDKEHUE KOTOPOIO PETYJINPYETCS YCUITUTENIEM,

3. Harpy3ka nogkitoyaercs K HCTOYHUKY NTUTAaHUsI HAa CTPOTO
OIPENIEIIEHHOE BPEMSI.

28

JlaiiTe onpeneneHne yCUiInTeNs:




1. Ycunurens — 3TO yCTPOMCTBO, MPEAHA3HAYEHHOE JISl YBEIUYCHUS
MapaMeTpoB CUTHAJIA (HAMpsHKEHUs], TOKa, MOILTHOCTH).

2. Ycunurenb — 3TO YCTPOMUCTBO, MPEAHA3HAYEHHOE /1711 U3MEHEHUS
rapaMeTpoB CUTHaa,

3.Ycunurenb — 3TO YCTPOICTBO, TpeIHa3HAUECHHOE JIIsI BBHITIOJTHEHUS
onpenenéHubix 3a1a4 B CAY.

29 VYKaXuTe aMITUTY JTHO-4aCTOTHYIO XapakTepuctuky (AUX) ycunurens
MIOCTOSIHHOT'O TOKa:!
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30 VYKaxkuTe cXeMy BKIIIOUECHHsI OIIOPHOIO JUOMA.
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31 Bribepure 13 npeanoKeHHbIX XapaKTePUCTUK 3aBUCUMOCTh OOpaTHOTO
Toka kosutekropa Iko ot remmneparypsr T.
Iko Iko Iko Iko
°C °C °C °C
T o T o T o
1 2 3 4
32 VY cTaHOBHUTE COOTBETCTBUE MEXK/Y YCIIOBHBIMU 0003HAUEHUSIMH U

Ha3BaHUAMHU OJICMCHTOB.

LK




A — Tpansuctop n-p-n,

b — Tpansucrop p-n-p,

B — IloneBoii TpaH3UCTOP C KAHAJIOM N-THUIA,
I" — onepallOHHBIN YCHIIUTEND.

3anuiuuTe BbIOpaHHbIE OYKBBI 110 COOTBETCTBYIOLUIMMH OyKBaMHU:
1- ,2—- ,3-

33

YcTaHOBUTE COOTBETCTBUE MCKAY YCIIOBHBIMHA 0003HaYECHUSIMH U
Ha3BaHUAMHU OJICMCHTOB.

R

5. 6. 7.

A — ®otoauon,

b — TyHHenbHBIN THO,

B — MocTt nuomHEbIi,

I' — Iunucrop,

1 — CtabunutpoH (ctabucrop),

E — ITonynpoBOIHMKOBBIN U0,

K — Pezucrop,

3 — Konpnencarop,

N — Tupucrop.

3anumure BIOpaHHBIE OyKBBI [10]] COOTBETCTBYIOLIMMH OYKBaMHU:
1- ,2— ,3— ,4- ,5- ,6- ,7-

34

3anuiuTe MoCcie10BaTeIbHOCTh IEHCTBUM NPHU ONpeAeIeHUN
HaIpsOKEHUS CTAa0MIM3allii CTA0MIMTPOHA.

1. Onpenenenue HaNpsKEHUs] CTAOMIIU3ALMH.

2. IlocTpoeHue CXEMBI.

3. Iloctpoenue BAX.

4. IIpoBeieHNE IKCTIEPUMEHTOB.

5. Haxoxnenne obpatHoii BeTBu BAX crabunutpoHa.

35

VYkaxure, KAKOBO CMEIIICHHUE Ha TPAH3UCTOPE Ta P-N-p MPHU €T0
BKJIFOUEHHUM IO CXEMe ¢ 001Iel 6a3oi.
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36 YcunurenpHbli Kackan ¢ oOmieit 6azoif. Ompenenenue. [Ipunnumn
paboTtel. Cxema BKIIIOUCHHS.

37 YcunurenbHbld Kackaa ¢ oOmuMm asmuTTepoM. [IpuHIMI paboTHL.
O0603HaYeHUE HA CXEME.

38 YcunurenbHbld  Kackag ¢ o0muM  KoimektopoMm.  OrmpeneneHue.
[Tpunuun padotsl. O603HaYEHUE HA CXEME.

39 Tpunuctop. Onpenenenue. [Ipunimn pa6otel. O603HAYCHHE HA CXEME.

40 Monaynstopsl. Onpenenenne. Bunsl mogynsatopos. [Ipumenenue.

41 YkauTe Kak JOJKHBI ObITh CBSI3aHBI KPUTUIECKOE 3HAUCHUE
koa(durmenta odbpaTHoM cBsi3H Pkp ¢ kKodddummenTom ycunenus K
ycunutens 0e3 00paTHON CBSI3U /7Sl BOSHUKHOBEHHUSI CAMOBO30YKICHHUSL.
I.pxkp=1/K
2.Bkp>1/K
3.Bxp<1/K

42 VYKaXuTe KaKk MOBBICUTH CTAOMIBHOCTH YaCTOTHI T€HEpaTopa.

1. Mcnionp30BaTh CXE€MbI KBaplLIEBBIX T€HEPATOPOB
2. Ucnonw3oBath cxeMbl RC-renepaTtopoB
3. Ucnonw3oBath cxeMbl LC-reHepatopoB
43 Pacnpenenure B mpaBUIIBHON MTOCIIEN0BATEIBHOCTH AJITOPUTM

OIIPEACIICHUS SKBUBAJICHTHOTO COITPOTUBJICHUS LICIIA ITOCTOAHHOTO TOKaA
CO CMCHIAHHBIM COCAUHCHUEM PE3UCTOPOB, MCTOAOM CBCPTHLIBAHU.
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Riz=R1+Rz2
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44

VYkaxute kakoil popMbl HanpsbkeHrne (OpMUPYETCs Ha BBIXOJIE
TpUrrepa.

1. npsiMOyTOIBEHOM
2. TpEyroiabHON

3. CUHYCOUAANBHOM
4. npou3BOJBLHOU

45

BriGepuTe niist 94ero HyKHBI AUOTHO-pE3UCTUBHBIE stueiiku ([P S).

1. nu1g peanu3anyy TUMOBBIX KYCOYHO-JIMHEHHBIX XapaKTEPUCTUK

2. Uisl OTpAaHUYEHHUS TaPAMETPOB BXOHOIO CUTHAja

3. U1sl OTPaHUYEHHMSI MAPaMETPOB BBIXOJHOTO CUTHAJIA

4. nyist mpeoOpa3oBaHMsI CUTHAJIOB TIEPEMEHHOTO TOKa B TOCTOSTHHBIM,

5. nnig obecriedeHusl 3allOMUHAHUS HAPSHKEHUI MOPOroB cpabaThIBaHUS
AUOOOB U CTYIICHYATOTI'O U3MCHCHUA KOE)(b(bI/ILII/ICHTa nepeaayn BXoqJHOro
UBx u onoproro Uon HanpsKeHUH.

46

[Ipu nopaue cUHYCONIaIBLHOIO CUTHAJIA HAa BXOJI MHTErpaTopa
MOJIyYaeM. ..

1. GpUIbTp BEpXHUX YACTOT
2. GUIBTP HWKHUX YACTOT
3. GUIBTp CPETHUX YACTOT

47

IIpy cuMMeTpUYHONM KOMMYTALMK KIIFOYEH, IS CiIy4asl aKTUBHO-
VWHyKTUBHOU Harpy3KHu, TOK B Harpy3Ke...

1. He mpeprIBaeTCs
2. IpephIBaeTCs
3. UMeeT KpaTKOBPEMEHHbIE pa3pbIBbI

48

BriOepure 13 nepeunciieHHOro Mo KakoMy MapameTpy KiacCu(UIUpyoT
YCUIIUTEIH:

1. mo pexxumy paboThI (IMHEHWHBIE U HEJIMHEHHBIC),
2. 10 KOTMYECTBY KacKaJIOB YCUJICHHSI,

3. 1o ’IeMeHTHOI1 0aze,

4. o Ha3BaHUIO

49

[IpumecHBIM TOTYTPOBOIHUK — 3TO




1.CMech HECKONBKHMX Pa3IMYHBIX MTOJIyIPOBOJHUKOB.

2.CruiaB KpeMHUS ¥ T€pMaHHUs.

3.ITomynpoBOAHUK, COAEPKALIMNA B HEOOJIBIION KOHIIEHTPALUN IPUMECH
C B&JIEHTHOCTBIO, OTJINYHON OT BaJIEHTHOCTH OCHOBHOT'O BEILIECTBA.
4.MexaHuueckasi CMECh YaCTHI] METAJLIA U IUAJIEKTPHKA.

50

[Tosy4eHue Moy IPOBOTHUKOB P-THIIA 00ECIICYNBAIOT TPUMECH:
1.C BaJICHTHOCTBIO MEHBIIICH, YeM y ucxoanoro Matepuaia (In, Ga).
2.YerrsipexBanentusie (C, Sn).

3.IlaruBanentueie (As, Sb).

4.C BaJICHTHOCTBIO OOJIBIICH, YeM Y UCXOJIHOTO MaTepHualia.

51

CormocTaBbTe Ha3BaHUS OHCPIrCTHYCCKUX ypOBHCfI IPpUMECHOT'O
MOoJIyIpOBOAHHKA C HAUMCHOBAHUAMMU:

(] (]

I~

(
o

A) 30Ha IPOBOUMOCTH,
b) Banenrtnas 30Ha,
B) 3anpemiennas 30Ha.

3anumuTe BRIOpaHHBIE OYKBHI TI0]] COOTBETCTBYIOIIUMU ITHU(PPAMH:
1-,2-,3-.

52

OCHOBHBIMHU MOABMKHBIMU HOCHUTCISIMH B TIIOJYIIPOBOJHUKEC P-THUIIA
SABIIAKOTCA:

1.O5neKTpoHsI.

2 IlonoxuTeIbHBIC HOHEL.
3.0TpunarenbHbIe HOHBI.
4. JIpipKu.

53

OCHOBHBIMHU MOABUKHBIMU HOCUTCIAAMU B ITOJTYIIPOBOJAHHUKE N-TUITA
SABJIAKOTCA:

1.ITomoXUTEIIHHBIC HOHBI.
2.D5eKTPOHBI.
3.0TpunaTenbHble HOHBI.
4. IpIpKH.

54

ConocraBbTe Kakue U3 MPEAJIOKEHHBIX OJIBUKHBIX HOCUTENIEH B
MOJIyIPOBOJIHUKAX COOTBETCTBYIO:

1. p-Tumny,
2. n-Turmy.

N3 npeyioxkeHHBIX:




A) IlonoxuTenbHbBIC HOHBI.
b) DnekTpoHsl.
B) OrpunarenbHbie HOHBI.

I') Abipxu.
3anummre BIOpaHHBIE HU(PHI IO COOTBETCTBYIOIIMMHU OyKBaMU:

1- ,2-

55 ComnocTtaBbTe BU] ITpoliecca
A) madysus,
B) npeiid
HOCHTEJIS B TIOJTYTIPOBOJHUKE U €T0 ONUCAHHE:
1) IBu>xeHre HOCUTENEH 3a CUET IIEKTPUUECKOTO TMOJIS.
2) XaoTU4yecKkoe TEII0BOE JIBIKEHUE HOCUTENCH.
3) JIBmKeHue 3a cueT pPa3HOCTH KOHIICHTPAIIH.
3anummuTe BRIOpaHHBIC MUQPHI IO COOTBETCTBYIONUMHU OyKBaMHU:
A- ,b-

56 [TonynpoBoauuku. MexaHu3M 31€KTPUIECKOM IPOBOAUMOCTH. Buabl
OJIyIPOBOJHUKOB. IIpakTrueckoe npuMeHeHHe.

57 Jwoxn. Tunel 1uonoB. XapakKTEpUCTUKU U IAPAMETPBI JHUO0B.

58 OnexTpoHHble KOMNOHeHThl. Knaccudukarus.

59 JuonHo-pesuctuBHble sueiiku ([APA). Onpenenenue. Haznauenue.
YcnoHoe o6o3naueHue JIPSI.

60 OCHOBHBIE 3JIEMEHTHI AIEKTPOHUKH.

[TepeyeHb TeM KOHTPOIBHBIX PAOOT MO AUCIUIUIMHE OOYYarOIIMXCA 3a0YHON (OpPMBI
o0OydeHus1, IpeICTaBIeHbI B Ta0wmie 19.

Ta6mmma 19 — [lepederr KOHTPOIBHBIX PabOT

Ne n/mt [lepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. Meroauueckue  MaTepuaibl,  ONpPENENSAIOUIMEe  MPOLEAypbl  OLCHUBAHUS
MH/IMKATOPOB, XapaKTEPU3YIOMMX JTambl (OpMUPOBAHHS KOMIIETCHIIWH, COIEpKaTCsi B
JOKAJIBHBIX HOpMaTuBHBIX akTax ['YAII, permameHTHpyrOmMX MHOPALOK W HPOLEAYPY
IIPOBEJCHUS TEKYILEro KOHTPOJIS yCIIEBAEMOCTH U MPOMEXYTOUHOM aTTeCTalui 00yYaroluxcs
['VAIL

11. Meronuueckue ykazaHus sl OOyHarOIINXCSI IO OCBOCHUIO JUCITUTITMHBI

11.1. Meronuyeckue yka3aHus M OOy4yalOUMXCSd IO OCBOEHHUIO JIEKIIMOHHOIO
Marepuania.

OcHOBHOE Ha3zHa4Y€HUE JICKIIMOHHOTO MaTepuajia — JOTHYECKU CTPOMHOE, CHUCTEMHOE,
rIy0OKOe U SICHOE W3NIOKEeHHE ydeOHOro matepuana. HasHaueHuWe COBPEMEHHOH JEKIUH B
paMKax TUCHUIUIUHBI HE B TOM, YTOOBI MOJYYHTHh BCIO MH(OPMAIUIO MO TEME, a B OCBOCHUH
dbyHIaMEHTaNbHBIX MPOOJIEM JUCHUIUIMHBI, METOJAOB HAYYHOTO T[O3HAHUS, HOBEHIINX
JTOCTI)KCHUN HaydHOW MbICiH. B ydeOHOM mpoliecce JICKIMs BBITOJHAET METOAO0IOTUYECKYIO,
OpraHM3aIMOHHYI0 U UH(pOpMAMOHHYI0 (pyHKUIMU. JIeKIus pacKpheiBaeT MOHATHIHBIN anmapat
KOHKPETHOM 00siacTh 3HaHUs, €€ TpoOJEeMBbl, JaeT IEeIbHOE MPECTaBICHUE O JUCIUIUIMHE,
MOKa3bIBAET B3aUMOCBS3b C APYTUMU AUCIUIUIMHAMM.

IInanupyemele pe3yIbTaThl IPH OCBOCHUU 00yYaIONIMMUCS JICKIIMOHHOIO MaTCpHaJIa;




— TIOJYYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX ONPEAEIISIETCS LEJIEBOW YCTAHOBKOM K Ka)K10M KOHKPETHOM TEME;

— IIOJIy4€HHE OINbITa TBOPUYECKOH pabOThl COBMECTHO € IIPENOIaBaTEIEM;

— pa3BuTHE NOPOPECCHOHATIBHO-IENOBBIX  KayecTB, JIIOOBM K  NpeaMeTy |
CaMOCTOSITEJIBHOTO TBOPYECKOTO MBIIIIJIEHUS.

— TOSIBJICHHE HEOOXOIMMOTO HHTEpEca, HEOOXOAMMOTO IS CAMOCTOSATEIIbHOW PadOTHI;

— TOJy4YeHUE 3HAHUH O COBPEMEHHOM YPOBHE DAa3BUTHS HAyKH U TEXHUKU U O
IPOTHO3€ UX pa3BUTHs Ha OIMKaMIINe TO/IbI;

— HayuduThCsl METOJIUYECKH oOpadaThiBaThb MaTepuan (BBIACIATH TJABHBIC MBICIU U
MOJIO)KEHHUS, MPHUXOJAUTh K KOHKPETHBIM BBIBOJIAaM, IMOBTOPSATh HUX B  pa3jIM4YHBIX
dbopMynupoBKax);

— MOJIy4€HHE TOYHOTO IOHUMaHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHSATHH.

JIeKUMOHHBI MaTepuan MOXET COIPOBOXKIATbCA JEMOHCTpaluend CIIalI0B W
UCIOJIb30BAaHUEM DPA3aTOYHOI0 MaTepuaja IpH HPOBEAEHUM KOPOTKHX JTUCKycCUH 00
OCOOEHHOCTSIX MPUMEHEHUSI OTAEIbHBIX TEMATHK 10 JTUCLUIUIMHE.

CrpyKTypa npeaocTaBiacHusl JEKIHOHHOIO MaTepyaa:

- JIEKLIMSI C UCTIOJIb30BAaHUEM CIIAi10B

- OCHOBHBIE TIOHATHUS O IPOBOJAUMOCTH IOJYTIPOBOAHHUKOB

- CTPYKTYpa MOJIyIpOBOJHUKA

- CTpOEHHE MOITYIIPOBOHUKOBBIX TPHOOPOB

- BAX pa3nu4HbIX NOJYyIPOBOIHUKOBBIX IPUOOPOB

- IOCTPOEHUE  Pa3JIMYHBIX  DJJIEKTPUYECKMX CXE€M Ha  OCHOBAaHUM  CBOWCTB
HOJTYTIPOBOTHUKOBBIX TPHOOPOB

JlekMu OCHOBBIBAIOTCS HA Y4eOHOM OCOOUU:

unutakoB B.®., [Tonskosa T.I'., [llumnakos JI.B. Dinekrponnka: yuebHOE mocoome /
[Ton pen. Hlumnakosa B.®. CII6.: 'VAIL —2015. - 216¢

11.2. Meroauueckue yka3zaHHs A OOy4yaroIIMXCs MO MPOXOXKICHHIO MPAKTUYECKUX
3aHATHIA.

[IpakTHyeckoe 3aHATHE SBISETCA OJHOM W3 OCHOBHBIX (DOpPM OpraHuzaluu y4eOHOro
polecca, 3aKJI0Yaronasicsl B BHIIOJHEHUN 00y4YaloIUMUCS 110/ pyKOBOJICTBOM IIPENIOAAaBaTENs
KOMILIEKCa Y4eOHbIX 3aJJaHUN C LEJNbI0 YCBOEHHsS] HAyYHO-TEOPETUYECKHUX OCHOB Yy4eOHOMH
JUCIUIUIMHBL, TPUOOPETEHUS] YMEHUN U HABBIKOB, OIbITa TBOPUYECKOHN AESITEIbHOCTH.

[enblo NpakTUYECKOTo 3aHATUS JUIsl 00yUaloIerocs sIBJISETCs MPUBUTHE O0YYaIOLIIMMCS
YMEHHUU U HAaBBIKOB IPAKTHYECKOM JIEATEIBHOCTH 10 U3y4aeMON AUCIUIUIMHE.

[Inanupyemble pe3yapTaThl TP OCBOEHUH 00yUYaIOMIMMCS IPAKTUYECKUX 3aHATHI:

— 3aKperuvieHue, yriyOJleHue, pacIlupeHue M JeTalu3alus 3HAHWW TpH pEIIeHUH
KOHKPETHBIX 3a/1a4;

— pa3BUTHE T[I03HABATEIbHBIX CIIOCOOHOCTEH, CAMOCTOSTEIBHOCTH  MBIIUICHNUS,
TBOPYECKON aKTUBHOCTH;

— OBJAJCHHE HOBBIMH METOJAMH M METOJUKAMH M3Y4YCHHs KOHKPETHOW YyueOHOIi
JUCLUILINHBL,

— BbIpa0OTKAa CIOCOOHOCTH JIOTMYECKOTO OCMBICIEHUS! MOJIYYEHHBIX 3HAHUM s
BBITIOJTHEHHS 3aJaHUI;

— olecrieueHne PanMOHAIBHOTO COYETaHHS KOJUICKTHBHOM W MHIUBHIYaTbHOU (GOpM
00y4eHwusI.

TpebGoBanus K MPOBEACHUIO MPAKTUYECKUX 3aHITUN

Metonudeckue ykazaHuss U TpeOOBaHUS K TPOBEICHUIO MPAKTUYCCKUX 3aHATHMA
MPUBENICHBI B CIEAYIOUX HCTOYHUKAX:

Munuiakos B.®., J[.B. [unuiakos, E.B. Anucumosna. IIpoexkTupoBaHue 371€KTPOHHBIX
YCUJIMTENIBHBIX YCTPOMCTB Majioi MontHocTH: yueOHoe nmocodue. — CI16.: 'YAIL.- 2015 -99 c.




11.3. Meroauueckue yka3aHus A OOYyYaroIMXCS IO BBIMOJHEHUIO JIAOOPATOPHBIX
pabor.

B xozme BbImonHEHMs 1a0OpaTOpHBIX paboT oOydaromMics JOJDKEH YINIyOuTh U
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBIAJECTh COBPEMEHHOM METOJIMKONM M TEXHUKOMU
9KCHEPUMEHTa B COOTBETCTBUU C KBIM(UKALMOHHOW XapaKTepUCTUKOM oOydaromerocs.
Brmonaenne m1abopaTOpHBIX padOT COCTOUT M3 IKCIIEPUMEHTAIBHO-TTPAKTHYECKON, pacueTHO-
AQHAJTUTUYECKON YacTe U KOHTPOJIBbHBIX MEPOTIPHUITHH.

Boinonnenue nabopaTopHbIX padbOT oOydaromMMCs SIBISIETCS HEOTHEMJIEMOM 4YacThIO
U3yUYeHHs] TUCLMIUIMHBI, OIpelenseMoi yueOHbIM IUIAaHOM, M OTHOCUTCS K CpPEICTBaM,
00eCreunBaroIUM PELICHUE CIEAYIOIUX OCHOBHBIX 33/1a4 00y4aroIerocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCIIEAOBAaHMS IMPOLECCOB, SBICHUH M  OOBEKTOB,
U3y4aeMbIX B paMKax JaHHOW JAUCIUIUIUHBI;

— 3aKpeIUIeHHEe, PAa3BUTHE M JeTalu3alysl TEOPETUYECKUX 3HAHWM, MOJIy4EHHBIX Ha
JEKIUSX;

— IOJIy4yeHHe HOBOM MH(OpMaIUK 110 U3y4aeMON AUCLHUILINHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITENBHOM  paboThl ¢ 1a00OpaTOpHBIM
000pyI0BaHHEM U IPUOOPAMHU.

3ananue U TpeOOBaHUS K IPOBEICHUIO JIJAOOPATOPHBIX padoT

Metoauueckue yka3aHus, BAPUAHTBl UCXOJAHBIX JAHHBIX U TPEOOBAaHUS K BBIIOJIHEHUIO
71a00paTOPHBIX pabOT BBIAAIOTCS KaXIOMY CTYACHTY NEpe MPOBEACHUEM HCCIIEIOBAHUH.

IIpoBenenne nabopaTOpPHBIX pPabOT pPErIaMEHTHPYETCsl NMpaBUJIaMM OXpaHbl TpyJaa U
TEXHUKH O€30MacHOCTH, YyTBEepKIeHHBIMH pekropoM ['YAIIL. 3amanue Ha BBINOJHEHHUE
7a00paTOpHBIX paboT OmpenenseTcss MpernojaBaTelieM B COOTBETCTBUM C  HACTOSIIEH
OpOrpaMMOil  TUCHMIUIMHBL «DJIEKTPOHUKA» U Yy4eOHBbIM IaHoM HampasieHus 16.03.01
(MeTomuYeCKHe yKa3aHus MMPUBEICHBI B QJICKTPOHHBIX pecypcax Kadeaps).

Crpykrypa u hopMma oTyeTa 0 1a6opaTopHOU paboTe

Otuer o nabopatopHOii pabore wumeer (OpMYy THIEPTEKCTOBOIO JIOKYMEHTa,
COZIEPIKAILETO 3a/laHie Ha JIAOOpAaTOpHYIO padoTy, KpaTKue TEOPEeTHYECKHUE CBEICHHS IO TEeMe
paboTbl, ONMUCaHME CXeM M aJTOPUTMOB, HCIIOJB30BAHHBIX IPH BBHINOJHEHHH pPadOTHI,
pe3yIbTaThl BEIYUCIUTEIBHBIX 9KCIIEPIMEHTOB B BUE TPa(UKOB (AuarpaMm), a TaKkke BBIBOIBI
110 UTOT'aM IPOJICTAHHON PAOOTHI.

TpeboBauns Kk 0hOPMIIEHHIO OTYETA O Ja00paTOPHOH pabore

OTder MODKEH COJEep)KaTh THUTYJBHBIM JIHUCT, a €ro CoJep)KaHWe JIOJDKHO OBITh
opopmieno cormacHo 'OCT 7.32 — 2017. HopmaTuBHasi TOKyMEHTAIUs, HEOOXOAMMAS IS
odopmiteHus, IpuBeeHa Ha AIeKTpoHHOM pecypce ['YAIL: https://guap.ru/standart/doc.

11.4. MeTtonuueckne yKazaHUs I OOYYalOIMUXCA TIO TIPOXOXKIECHHUIO KypPCOBOTO
IPOEKTHPOBAHUS/BBIIOJIHEHHS KYPCOBOW PaOOTHI.

Kypcogoii mpoekT/ paboTa mpoBOAUTCS C 1ETbI0 (OPMHUPOBAHUS Y OOYJAIOIITUXCS OTIBITA
KOMIUIEKCHOTO PEIIeHUs] KOHKPETHBIX 3a/1a4 MPOPECCHOHATHHON AESITETLHOCTH.

KypcoBoit mpoekt/ pabora mO03BOJISET OOydYaromeMycs: Ha MPaKTHKE MPUMEHUTH
MOJTyYEHHBIC 3HAHMUS, TTOJTyYCHHBIC B X0/I€ U3yYCHUS JUCIUILTUHBIL.

CTpyKTypa HOSICHUTEILHOM 3aIUCKH KYPCOBOTO IIPOEKTa/ pabOThI

1. TUTynbHBINA AHCT

2. BBeneunue

3. AHaJIM3 TEXHUYECKOTO 3aJaHus

4. PacueT OKOHEYHOTO Kackajia ycusaeHus, paboTaromiero B kinacce B




4.1. B16op TpaH3UCTOPOB MOIITHOTO Kackaaa yCUJICHUS

4.2. Pacuer miomaay TeII00TBOAA U YHCTIa MapalieIbHO BKIIFOUEHHBIX TPAH3UCTOPOB

4.3. Pacuer BeeuuH CONPOTUBIICHUHN YpaBHUTEIBHBIX PE3UCTOPOB

4.4. PacueT TepMOCTaOMIM3UPYIOLINX PE3UCTOPOB BHIXOJHOTO Kackaaa

5. Pacyer npeaBapuTEIbHBIX KaCaJ0B yCUIICHUS

5.1. Bo1Oop TpaH3UCTOPOB MpeaBAPUTEIBHBIX KACKAOB YCUICHUS

5.2. Pacuet conpoTHBIEHNUN IPOMEKYTOUHBIX KaCKaJI0B YCUICHHUS

5.3. CTBIKOBKA KacKa/I0B yCHIICHUSI MHOTOKACKAHOTO yCHIIUTENS

6. Pacyer BHEITHUX Lenel yCUIUTENS

6.1. Pacuet ko unrienta ycuneHus: OXBaTbIBAEMOUN YaCTH YCUIIUTENS U KO3 PuIrenTa
nepeaadu OTPHUIATEIIbHOW 00paTHOM CBS3H

6.2. PacueT mapamMeTpoB BHEIIHUX IIETIe YCUIIUTENS ¢ apaJuIebHON OTPUIIATEIbHOM
00paTHOM CBS3bIO MO HAIIPSKEHUIO

6.3. Pacuet TpebyeMoil TOYHOCTH U BBIOOD THIIA PE3UCTOPOB

7. IlppHOANIHATIBHAS DJIEKTPUYECKAsL CXEMA yCUIIUTEIS

8. Marematndyeckoe MOJACTUPOBAHUE DIIEKTPUUECKON CXEMbI YCUITUTETIS.

9. CO0pOoUHBIH 4epTEXK KOHCTPYKIIUU pa3pabOTaHHOTO yCHIIUTETIS.

10. 3axmroueHue

11. bubnuorpapuueckuii crucox

TpeboBanust kK 0OPMICHHIO MOSICHUTEIBHOM 3aIMUCKU KYPCOBOT'O MPOEKTa/ pabOThI
HopmatuBHass mOKyMeHTaIust, HeoOxXoauMas st OoQpOpMJICHHUS, TMpHUBEACHA Ha
aekTpoHHOM pecypee ['YAIL https://guap.ru/standart/doc.

11.5. MeTtonuueckue yka3zaHus JUisi O0yYarOIIMXCS 10 MPOXOKICHUIO CAaMOCTOSATEILHON
paboThI

B Xoze BBINOJIHEHUSI CaMOCTOSITEIbHON PabOThI, 00YyYarOMIUIiCS BBINOIHAET paboTy MO
3aJ]aHHAI0 W TIPU METOJMYECKOM PYKOBOJCTBE IPEIOAaBaTelis, HO 0€3 ero HemocpeACTBEHHOTO
y4acTusl.

Jnst oOygaromuxcsi 1Mo 3a04HOM ¢dopMme oOydeHHs, CaMOCTOsITeIbHAs paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paboTy.

B mporiecce BBIMOTHEHUS CaMOCTOATEIBLHON paboThl, Yy oOydaromerocss (GopMHpPYETCs
esiecoobpasHoe MIaHUPOBaHUE pabodero BpeMeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHHUS
Y HaBBIKM B YCBOCHHHM W CHUCTEMAaTH3allMM TPUOOpETaeMbIX 3HAHWH, 00ECIICYMBACT BBICOKHIA
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOYYCHHs, TOMOTaeT TMOJTYYUTh HABHIKM ITOBBIIICHUS
poeCCHOHATIBHOTO YPOBHSI.

MetonuyeckuMu ~ MaTepuajaMH,  HAMpaBISIONIMMH  CaMOCTOSITENIbHYI0  paboTy
00yJaIONUXCASBIISIOTCS:

—  y4eOHO-METOJNYECKHUI MaTepPHaJl 10 TUCIHUILIHHE;

—  METOIUYECKHE YKa3aHHs 10 BBHIMOTHEHHIO KOHTPOJIBHBIX PAabOT (I 00yJarommxcs
0 32049HOU (hopme 0OyICHHUS).

11.6. Meroauueckue yka3aHusi JUIsi OOydYalOUIMXCSl IO MPOXOXKICHHIO TEKYILEro
KOHTPOJISI yCIIEBAEMOCTH.

Texkymmii KOHTPOJIb YCHEBAEMOCTH IpelyCMaTpUBaeT KOHTPOJb KadecTBa 3HAHUH
00y4aromuxcsi, OCYLIECTBISIEMOIO B TEUEHUE CEMECTpa C LEJIbI0 OLEHUBAHUS XO0/a OCBOCHUS
JUCLUTUIAHBL.

CBoeBpeMeHHasl clladya OTYETOB IO JaOOpaTOPHBIM M MPaKTUYECKUM 3aJaHUIM U
HOJIOKUTEIbHBIM pe3ysbTaT Ha 3alllUTe 3TUX pabOT MOXET YUMTHIBATHCSA IpPHU MPOBEICHUU
IPOMEXKYTOUHOM aTTecTaIiHy.



11.7. Metonuyeckue yka3aHus Ui 0Oy4aroIIKUXCs MO MPOXOKICHUIO MPOMEKYTOUHON
aTTeCTalHH.

[IpomexyTounass  arrectauus  OOydYarOIIMXCS ~ NpPEAyCMaTpUBAaeT  OLCHUBAHHE
IPOMEKYTOUHBIX M OKOHYATEJIbHBIX PE3yJIbTaTOB 00ydeHus mo aucuuiuinHe. OHa BKIIIOYAET B
ceOst:

— D9K3aMeH — (¢opMa OLEHKM 3HaHWH, MOJY4YEHHbIX OOydarouMMcs B Ipolecce
U3y4YeHUs] BCeW NUCLHUIUIMHBI WIM €€ YaCTH, HaBBIKOB CaMOCTOATENBbHOM paboThl, CIOCOOHOCTH
OPUMEHATh MX Ul pElIeHMs] MPAaKTUYECKUX 3ajad. DK3aMeH, KaK IpaBUJIO, MPOBOJUTCS B
HEepuoJl SK3aMEHAI[MOHHOM CEeCCMM M 3aBEpIlaeTCs AaTTeCTAllMOHHON OLIEHKOH «OTJIMYHOY,
«XOpOULIO», «yAOBIETBOPUTEIILHOY, «HEYA0BIETBOPUTEILHO.

IIpomexyrtounas arrecrauusa nposoautcs no POC, npuseaeHHomy B 1.10.3 naHHOM
paboyeil mporpaMMbl AUCHUTUIHHBI.



Jluct BHeceHUs U3MEHEHUH B pabouyIo MPOrpaMMy JUCHUTUIMHBI

Jlata BHECEHMS
W3MEHCHHH U
JIOTIOJTHCHUH.

Iloamuces BHecIIErO
W3MCHCHMUS

Coneprkanue U3BMEHEHHUI U JTOTIOTHCHHIHA

Harta u Neo

HPOTOKOJIA
3aceaHus
Kadeaps

Ilommuce
3aB.

kadenpoii






