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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 MPOGECCUOHATBLHON 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 00y4YeHUs IO TUCIUIUINHE «PYCCKHUH »



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
npoexktuposanuu 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

Bun yuebHo# paboThl Bcero Tpya0EMKOCTE 110 ceMeCTpaM
Ne5 Neb
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 5
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

Tema 6.3. Onronapsl

Hroro B CCMCCTpC:

17

17

17

57

Cemectp 6

Paznen 7. YcunurensHo- mpeoOpa3oBaTesIbHBIC
ycrpoiictBa Tema 7.1. Knaccudukarus
ycunurenen Tema 7.2. [loka3zarenu kauecTBa
YCUIUTETBHBIX YCTPOUCTB
Tema 7.3. Pexumsl paboTsl yeunutens Tema 7.4.
Oco0eHHOCTH TTOCTPOCHUS CUIIOBBIX KacKaI0B
Tema 7.5. TparchopMaTOpHBII yCHIUTENTH
MOIIHOCTH
Tewma 7.6. bectpancpopMaTopHbIid YCUITUTEIb
MOIIHOCTH
Tema 7.7. Ycunurenu MOIIHOCTH B

KIIFOUEBOM PEKUME

5

20

Paznen 8. Onepanmonneie ycunurenu Tema 8.1.
Tunossle cxeMbl BKIIIoueHuss OY

Tema 8.2. Peanmuzanusi  KOPPEKTUPYIOIIMX
ycTpoiicts Ha OY

25

Pazgen 9. CxeMbl HEIUHEHHOIO
npeoOpa3oBaHUs HETPEPBIBHBIX
CUTHAJIOB

Tema 9.1. CxeMbl, IOCTPOEHHBIE HA OCHOBE
JPs

Tema 9.2. CxeMbl, IOCTpOEHHBIE HA OCHOBE OY

10

Paznen 10. ['eneparopsl

Tema 10.1 I'enepaTopbl rapMOHUYECKHUX
KoJIeOaHH

Tema 10.2. 'enepaTopsl TMHEUHO-
M3MEHSIOIErocs HapsKEHUs

Tewma 10.3. MynsTUBHOPATOPHI

Tema 10.4. OgHOBHOpPATOPHI

Tema 10.5. biiokunr-reaepatop

10

Pasznen 11. Tpurrepsr
Tema 11.1 Cummerpuunsiii Tpurrep Tema 11.2.
Tpurrep ¢ SMUTTEPHOU CBA3BIO

13




Pazgen 12. MoaynsiTopbl U IEMOTYJIATOPBI 2
Tema 12.1. AMmunTyaabie MOAYJIATOPHI Tema
12.2. Yactotasie monyastopsl Tema 12.3.

da30BbIC MOAYISITOPBL 2 15

[lpakTHyeckas TOATOTOBKA 3aKJIIOYaeTCd B  HEMOCPEICTBEHHOM  BBHIOJHEHUH
Oo0yyaromMUMHUCS ~ OMNpPENEeNeHHBIX  TPYAOBBIX  (YHKUMH,  CBA3aHHBIX C  Oy;yuien
npodeccHoHaIbHON AEATEIBHOCTHIO.

4.2. CopnepxaHue pa3iesioB U TEM JIEKIMOHHBIX 3aHITHI.
Coneprkanue pa3iesioB U TEM JICKIIMOHHBIX 3aHSITHI MPUBEICHO B TabiwuIle 4.

Ta6muia 4 — ConepxaHue pa3aesioB U TEM JIEKIIMOHHOTO ITUKJIA

Howtep HasBanue u conepkanue pas3ieioB U TEM JIEKIIMOHHBIX 3aHATUI

paszena

1 CobcTBeHHBIN  (OecrpUMeCHbIN) MOJIYNPOBOJHUK, MPUMECHBIA MOJYNPOBOJIHUK,
NEKTPOHHO-ABIPOYHBIN IEPEXOJL, BOJIBT-aMIIEPHAsI XaPAKTEPUCTUKA P-N IIEpexoja

2 BeinpsimutenbHble IIOJIyIIPOBOXHUKOBBIE JUOJIBL: IIPUHLIAI NECUCTBYS,
XapaKTepUCTUKH, mapaMeTpbl. [lolynpoBOJHUKOBBIE CTAOMIUTPOHBI: PUHIIMII
NeUCTBUS,  XapaKTepUCTUKH, mapameTpel. [lapamerpuueckuii  ctaOunmsarop
HaNpsDKEHUS Ha CTaOUIMTPOHE

3 JlMoaHbIe TUPUCTOPBI: IPUHLIMII JEHCTBUS, XapaKTEPUCTUKH, NapamMeTprl. TpHogHbIE
TUPUCTOPBI: IPUHIUN JEHCTBUS, XapaKTEPUCTUKH, TapamMeTpbl. CUMHCTOPBI: TPUHIIUII
NEeNCTBUS, XapaKTEPUCTUKHU, TapaMeTPBhI.

4 [IpuHuMn npefcTBUS OMMOJSPHOIO TpPAaH3UCTOPA. TpPaH3UCTOP KaK YCHIMTEIbHBIN
npubop. Pexxumsbl paboThl 6UnosisipHOro Tpanzuctopa. CTarnueckue BoJbT-aMIIEpHBIE
XapaKTEPUCTUKU U ITapaMeTpbl OUTOISPHBIX
TPaH3UCTOPOB

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

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

6 CBeTousnyvaronui 1101 TPUHIUI JEHCTBUS, XapaKTEPUCTUKH, TAPAMETPHI.
®doronpuemuuku (poropesucrop, ¢oroauon, GOTOTPAH3UCTOP, (OTOTHPUCTOP:

MPUHLIMIT JEHCTBUS, XapaKTEepPUCTUKH, mapaMeTpbl. Onronapbl: MPUHIMI ASHCTBUS,
XapaKTePUCTHUKH, TApaMETPHI.

7 Knaccudpukanmst ycunureneit. IlokasaTenn kadecTBa YCHUIUTEIBHBIX YCTPOWCTB.
Pexumbl  pabotbl  ycumnutens. OCOOCHHOCTH TIOCTPOCHHS CHIJIOBBIX —KacKaJoB.
TpanchopMaTopHbIii  yCHIMTENb MOIIHOCTUA. becTtpaHchopMaTOpHBIN yCHIMTEIH
MOIIHOCTH. Yceunurenu MOIITHOCTH B KJIKOUCBOM PCIKUMC.

8 TunoBeie cxeMbl BkIoueHus OV  (MHBepTUpYIOLIEE U HEUMHBEPTHUPYIOIIEE
BKJItOUeHue). Peanuzanusi KOppeKTHPYIOMHKX YCTporcTB Ha OV.
9 Peanuzanus HeIMHEHHBIX XapaKTEPUCTUK HA OCHOBE JHOJHO-PE3UCTHUBHOM SUYEHKH.

[ToctpoeHne cxem, peanu3yHOUMX HEJIWHEWHBIE CTAaTUYECKUE W JIHUHAMUAYECKUE
XapaKTEPUCTUKHU DJIEMEHTOB U YCTPOMCTB CUCTEM aBTOMATUYECKOIO YNPABJICHUS Ha
OCHOBE ONIEPALMOHHBIX YCUIUTEIICH.

10 I'enepaTopsl rapMoHuYeckux KosiebaHMil. ['eHepaTopbl JTHMHEHHO-U3MEHSIOIIETOCH.
HanpspkeHus. MynaptuBuOpaTopsl. OqHOBHOpATOpPHI. BIIOKHHT-TeHepaTop.

11 CuMMeTpuuHbIi Tpurrep. Tpurrep ¢ SMUTTEPHOH CBSI3BIO.

12 AMIUTUTYAHBIE MOIYJIATOpPBL. YacToTHbie MOAYJIATOPbL. Da30Bble MOIYISATOPHI.

AMIUTATYAHBIC AEMOYISITOPBI. YacTOTHBIE IEMOIYIISITOPHI




Tabauna 5 — [IpakTuueckue 3aHITHS U UX TPYJOEMKOCTh

4.3. Ilpaktuyeckue (CEMHUHAPCKUE) 3aHITHS

TeMbl MPAKTUYCCKUX 3aHATUMN U UX TPYAOCMKOCTb TPHUBCICHLI B Ta6J'II/II_Ie 5.

W3 Hux Ne
Ne Tembl mpakTHUECKUX Popmel TpyaoeMKOCTb, | IpaKTUYECKOM | pa3/ena
/11 3aHATHH TIPAKTHHCCKUX (dac) MOATOTOBKH, | JUCIIAI
SaHATHH (gac) JIUHBI
Cemectp 5
Pacuer mapamerpuueckoro | Pemenue 3amau
1 | crabunuzaropa 2 2
HATPSDKCHUS Ha
CTaOMJIMTPOHE
2 | Beibop CHJIOBBIX Pemenune 3amau 1 4
TPaH3UCTOPOB o
napaMmeTpam Harpy3Kku
Pacuer qucna Pemenne 3anau
3 | mapajsiesIbHO BKIIFOUAEMBIX 2 4
TPaH3UCTOPOB
4 | Pacuer mromanan Pemrenune 3amau 4 4
TEIUIO0TBO/IA
5 | Pacuer BEJIMUNH Pemenue 3amau 1 4
YPaBHUTEIbHBIX
PE3UCTOPOB
6 | Pacuer Pemenue 3anau 5 4
TEPMOCTAOMITU3UPYFOLITHX
PE3UCTOPOB
Pacuer CXeM Pemenue 3amau
7 | KOPPEKTUPYIOIINX 2 5
yCTpoiicTB Ha ocHOBE OY
Bcero 17
4.4. JlabopaTopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATUHN U UX TPYIAOEMKOCTh MPUBEACHBI B Ta0IHIIE 6.
Tabauna 6 — JlabopaTopHble 3aHITHS U UX TPYJOEMKOCTh
N3 Hux No
Ne HaunmenoBanue nabopatopHbIX paboT TpyAOCMKOCTS, | MPaKTHIECKOH | pasyena
/1 (gac) MMOJTOTOBKH, | IHCIIUII
(gac) JIMHBI
Cemectp 5
1 | Bosnpr-aMniepHble XapakTEPUCTUKHA IHOAOB U 2 2
CTaOUITUTPOHOB
2 | UccnenoBanue MapaMeTpHUIECKOI0 1 2
cTabmiIn3aTopa HalpsHKEHHUs Ha
CTaOUITUTPOHE
3 | UccnenoBanue ABYXMOIYIEPUOTHOTO 2 3
BBINPSIMUTETIS
4 | BonbT-aMnepHbIe XapaKTePUCTUKU 1 3
TUPUCTOPOB
5 | BonbT-amnepHbie XapaKTePUCTHKHU 2 4




OMITOJIIPHOTO TPaH3KUCTOPa (CXEMBI
BkutoueHusi ¢ Ob u 09)

6 | UccnenoBanne OJHOKACKagHOTO YCUIUTENS 2 45
MOIITHOCTH Ha OUTIOJISIPHOM
tpansuctope (Kmacc A)

7 | UccnenoBanue OJHOKACKaAHOTO YCUIIMTEIS 2 5
MOIITHOCTH Ha OUTIOJIIPHOM
tpanszuctope (Knacc B)

8 | BonpT-amnepHble XapakKTEpUCTUKH 1 5
MOJIEBBIX TPAH3UCTOPOB

9 | UccnenoBanne OJHOKACKAAHOTO YCHUIUTEIS 2 6
MOIIIHOCTH Ha MIOJIEBOM
TPaH3UCTOpE

10 | BosbT-aMIiepHbIe XapaKTEPUCTUKU 2 6
(hOTONPHEMHUKOB U CBETOJIMOJIOB

Cemectp 6

11 | Yeunurens moutHoctH (Knace D) 4 7

12 | YcunurenbHO-peoOpazoBaTeIbHbIE 4 8
ycrpoiictea Ha OY

13 | Cxembl HEMTUHEHHOTO MPEe0OPa30BAHUS 2 9
curHasios Ha OY

14 | 'eneparop cUHYCOUAIBHOIO 2 10
HanpspkeHus Ha OY

15 | I'eneparop TMHEHHO-U3MEHSIOLIETOCS 2 10,11
HanpspkeHus Ha OY

16 | MynsTuBHOpaTOp ¥ OJJHOBHOpATOp Ha 2 11,12
oy

17 | AMIUIATY IHBIN JEMOIYJISTOD 1 12

Bcero 34

4.5. KypcoBoe npoeKkTupoBaHue/ BBIIOIHEHUE KYPCOBOM pabOThI
Llenb KypcoBOTo MpoeKTa:
[IpuMepHBbIe TeMbI 3a/1aHUI Ha KypCOBOM MpoeKT npuBeeHsl B pasaene 10 PIT/I.

4.6. CamocrosrenbHas paboTa 00y4aroUXcs
Buasl camocTosTenbHON pabOTHI U €€ TPYA0EMKOCTh IPUBEICHBI B Ta0muIe 7.

Ta6mmia 7 — Buasl caMoCTOSITENIbHON pabOThI M €€ TPYT0EMKOCTh

N Bceero
Buna camocrositensHOM paboThI qac ’ Cemectp 5, Hac Cemectp 6, yac
1 2 3 4

N3yuenune TeopeTnyeckoro Marepuana
nucuuruael (TO)

[TonroroBka K TeKymemMy KOHTPOJIIO
ycneBaemoctu (TKVY)

ITogroroBka kK IpOMEKyTOUYHON
atrectrauuu (ITA)

Bcero: 150 57 93




5. Ilepeyenn yueOHO-METOIUYECKOTO 0OCCTICUCHUS
JUIS CAMOCTOSTENIbHONW PaboThl 00yUaIOMIMXCs 110 JUCHUIUIMHE (MOYIII0)
Y4eOHO-MEeTOAUYECKHE MaTepHalibl I CaMOCTOSITENIbHON paboThl 00yYaromMXCsl yKa3aHbl B
na. 7-11.

6. IlepedeHp MeyaTHBIX U 3JEKTPOHHBIX YUEOHBIX U31aHUI

[lepeueHb nevaTHBIX U 3JEKTPOHHBIX YUEOHBIX U3/1aHUN IPUBENIEH B TabuIe 8.
Tabnuua 8— [lepeueHb NMeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3AaHUMN

Kommuectso
9K3EMILIIPO
BB
ludp/ bubnuorpadudeckas ccpuika 6H(6KJ§/E)(1)\I:KG
URL anpec
HIIEKTPOHHBI
X
9K3EMILIIPO
B)
https://lib.guap.ru | DTEKTPOHKKA : [ DICKTPOHHEIA pecypc] : y4eOHoe mocobue /
Jjirbis2/compone B. ®. lIummakos, T. I'. [Tonsaxosa, /1. B. lllumnakos ; pex. B.
o ®. HummakoB ; C.-Ilerep6. roc. YH-T a’3POKOCM.
nts/com_irbis/pdf
o puOOPOCTPOEHHUSL. - DIEKTPOH. TeKcToBbIE AaH. - CII6. : U3a-
_view/2608765 | po 'y AT, 2015. - 218 c.
) ITpoekTHpoBaHKUEe 3JIEKTPOHHBIX YCHIMTEIbHBIX YCTPOMCTB
h.t.tps':/ /lib.guap.ru | \ianoit mommoctu : [ DnexTpoHHBI pecypc] : yueGHOe
/jirbis2/compone | mocobue / B. @. Illumutakos, JI. B. Ilumutaxos, E. B.
nts/com_irbis/pdf | Aaucumosa ; pen. B. @. llumnakos ; C.-Ilerep6. roc. yH-T
view/?611634 | a@3pOKOCM. MPUOOPOCTPOCHHUS. - DIEKTPOH. TEKCTOBBIC JIaH. -
- CII6. : Usn-Bo I'YAIL 2015.-99 c.
https:/lib.guap.ru OnexTpoHuka : [ OIEKTpOHHBIM pecypc] y4eOHO-
. Metoauueckoe mocooue / B. @. [lIumakos, FO. B. JIuTBuHOB,
/jirbis2/compone
o B. W. TonuapoBa ; C.-Iletepb6. roc. YH-T a’pOKOCM.
nts/com_irbis/pdf
view/?642365 npuOOpPOCTPOCHUSA. - DIIEKTPOH. TEKCTOBble AaH. - CaHKT-
- ' [MerepOypr : U3a-8o IT'VAIIL 2021. - 70 c.
7. IlepeueHb 3JIEKTPOHHBIX 00pPa30BATENIbHBIX PECYPCOB
MH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTn «IHTepHeT»
[lepeuenn IEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB nH(pOpPMaLIMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTH «VHTepHeT», HEOOXOOUMBIX ISl OCBOCHUS TUCLMILUIMHBI

npuBesieH B Tabmuie 9.

Tabmuuma 9

TEJICKOMMYHHUKAIIMOHHOU ceTH «HTEpHET»

— IlepedeHb »3IEKTPOHHBIX 00pa30BATENbHBIX PECYPCOB HMH(DOPMALMOHHO-

URL anpec

HaunmenoBaunue

8. IlepeueHb HHPOPMAITMOHHBIX TEXHOJIOTHH

8.1. [lepeueHp nporpaMMHOro oOecCHeueHHs, HCIOJb3YyeMOro MpPU OCYILECTBICHUH
00pa30BaTENILHOTO Mpolecca M0 AUCLUILIUHE.
[lepeyens ucnonbp3yeMoro NporpaMMHOro odecredeHus npejacrasieH B Tadmuure 10.




Ta6muia 10— [lepeyens mporpamMmmMHOTo o0ecredeHus

Ne i/t HaumenoBanue

1 Multisim v14

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

[Tepeuenb WMCTONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMIPEICTaBICH B
tabymue 11.

Tabauna 11— IlepeueHb HHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

No o/t HaumenoBanue

He npenycmotpeno

9. MarepuanbpHO-TeXHHYECKast 0aza
CoctaB  MaTepuanbHO-TEXHUYECKOH 0a3bl, HEOOXOOUMOW Ui  OCYIIECTBICHUS
00pa3oBaTEeNLHOTO MpoIiecca Mo AUCHUILIHHE, IPEACTaBlIeH B Tabmuiel2.

Tabmuma 12 — CoctaB MaTeprabHO-TEXHIUUECKOH 0a3bl

Ne HanmenoBanue cocTaBHOM 4acTu Howmep aynnropun
n/m MaTepUaIbHO-TEXHUYECKOU 0a3bl (pu HEOOXOAMMOCTH)
1 | MynpTumeauiiHas JEKIMOHHAs ay AUTOPUS yi1. bosbmasg Mopckast,
.67,
a. 52-35, 32-02
2 | Kommnerotepnsiit knace: UccnenoBanne BAX nnomaos, yi. bonbpmas Mopckas,
CTaOWJINTPOHOB, OUIONISPHBIX U MOJIEBLIX TPAH3HCTOPOB. 1.67,
WccnenoBanue padoThl BHITPSIMUTENEH a.21-12,21-13
3 Crenpnpr: yi1. bosbmag Mopckast,
HccnenoBanne BAX n1onoB, cTaOUIMTPOHOB, OUTIOSIPHBIX U .67,
TOJIEBLIX TPAH3UCTOPOB. HccnenoBanue paboTh 2.21-09
BBINPSIMUTEINIEH

10. OueHouHble cpesicTBa JUIsl TPOBEACHUS IPOMEKYTOUHON aTTeCTalluu
10.1. CocTtaB OLIEHOYHBIX CpPEICTBIUISL IPOBEJIEHUS MPOMEXKYTOUYHOM aTTeCTallUu
o0ydJaroumxcs No AUCIMIUIMHE PUBEIeH B Tabmuie 13.
Tabauna 13 — CocTtaB OLIEHOYHBIX CPEACTB JJIsl IPOBEACHUSI IPOMEKYTOUHOM aTTeCTalluu

Buj npoMexyTOYHOHM aTTecTaluu IlepedyeHb OLIEHOYHBIX CPEJCTB
DK3aMeH Crircok BONpPOCOB K 3K3aMEHY;
TecTsl.
BrImonHeHne KypcoBoro mpoekra DKcrepTHas OLIEHKAa HA OCHOBE TPEOOBaHMN K
COJIEPKAHUIO KyPCOBOI'O MPOEKTA.

10.2. B KkayecTBE KpHUTEpHUEB OICHKH YpPOBHA C(HOPMHPOBAHHOCTH (OCBOCHHS)
KOMITETEHIINI OOYyYalONMMHUCS TPUMEHSETCsl S-0ajuibHas IIKaja OLEHKH C(HOPMUPOBAHHOCTH
KOMITETEHIIHI, KOTOpas mpuBeaeHa B Tabiuue 14. B TeyeHne cemectpa MOXKET HCIIOJIB30BATHCS
100-6annpHas  IIKajJa  MOJYJIbHO-PEHTHMHTOBOM  cHCTEMBbl ~ YHUBEpPCUTETa,  IpaBHiIa
UCIIONIb30BaHMsI KOTOPOW, YCTaHOBJIEHBI COOTBETCTBYIOLIMM JIOKAJIbHBIM HOPMATHBHBIM aKTOM
I'YAIL




Tabnuna 14 —Kpurepuu olieHKH YpOBHSI CHOPMHPOBAHHOCTH KOMITETCHIIUN

O1eHKa KOMIIETEHIINHI

5-OayuIbHAas IIKaIa

XapakTeprcTrKa c(hopMUPOBAHHBIX KOMITCTCHITHIA

— oOyuaromuiics TiayOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHa;

— YBEPEHHO, JIOTUYHO, TTOCIIEIOBATEIFHO M TPAMOTHO €T0 HU3J1araer;

— OnMpasch Ha 3HAHUS OCHOBHOW W JOTOJHHUTEIBHOW JMTEPaTypBHI,

«OTIIMIHOY "
«GatTeHOY TECHO TIPUBSI3bIBACT YCBOCHHBIC HAYYHBIC TIOJIOKEHUS C TIPAKTHUECKOM
JESITEIBHOCTHIO HATIPaBIICHUS;
— yMeno 000CHOBBIBAET U ApTYMEHTHUPYET BBIIBUTAaEMbIE UM HJICH;
— JeJaeT BBIBOIBI M 00OOIIEHHUS
— cBOOOJIHO BJIAJICET CHCTEMOH CIICIMATN3UPOBAHHBIX TTOHSTHA.
— oOyuarouiicss TBEPI0 YCBOWIJI MPOTPaAaMMHBINA MaTepHal, TPaMOTHO U
M0 CyIIECTBY W3JIaraeT ero, ONUpasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI,
CXODOLLIOY — HE JIOMYCKAeT CYMIECTBEHHBIX HETOYHOCTEH;
P — YBSI3bIBAaCT YCBOCHHBIC 3HAHUS C MPAKTUYECKOU JEeSATEIbHOCTHIO
«3aUTEHO»
HAIPaBIICHUS;
— apTYMEHTHUPYET Hay4YHBIC TTOJI0KCHHUSI;
— JIeJIaeT BBIBOJIBI K 000OIIEHMS;
— BJIAJICET CUCTEMOMN CHEIUATTM3UPOBAHHBIX OHATHUH.
— o0yuaromuiicss yCBOMWJI TOJIBKO OCHOBHOW MPOTPaMMHBIN MaTepual,
M0 CYIIECTBY HM3JIaraeT €ro, OMHUPasCh HA 3HAHUSA TOJHLKO OCHOBHOM
JTUTEPATYPHI,
— JIOTMYCKaeT HeCYNIECTBEHHBIC OMMOKH U HETOYHOCTH;
«yTIOBJICTBOPUTEITHHOY o
— UCTIBITHIBACT 3aTPYJIHEHUS B MPAKTUYECKOM MPHUMEHEHUU 3HAHUUN
«3a4TEHO»
HaIpaBJICHNUS,
— cJ1a00 apryMEHTHPYET HAyUHBIC MTOJIOKCHHUS,
— 3aTpynHsAETCS B (POPMYTUPOBAHUN BBIBOJOB M 0000IICHUIA;
— YaCTUYHO BJIAJCET CUCTEMOM CIICIMAIM3UPOBAHHBIX TOHITHIA.
— o0yyJaromuics HE YCBOWJ 3HAYUTEIBHOM YacTH MPOrPaMMHOTO
Marepuania,
— JIOMyCKaeT  CYIIECTBCHHBbIE  OIMMMOKA W  HETOYHOCTH  TPHU
«HEYIOBJICTBOPUTEITHHO) ’
paccMOTpeHHUH MpobsieM B KOHKPETHOM HANpaBIICHUY;
«HE 3aYTEHO»

— WCIIBITHIBACT TPYAHOCTH B MPAKTHYECKOM MPUMEHEHUN 3HAHHIA;
— HE MOXET apryMEHTHPOBATh HAYIHBIC TIOJIOKEHUS;
— He GOopMYITUPYET BBIBOJAOB U 0000IIECHUIA.

10.3. TunoBbie KOHTPOJIBHBIE 3aIAHUS UM UHBIE MATEPHUAJIBI.
Bomnpocs! (3agaun) i s5K3aMeHa MpecTaBieHb! B Tadmuie 15.

Ta6muma 15 — Borpocs! (3amaun) 115 9K3aMeHa

Ne Kon
W [Tepeuens BompocoB (3a1au) ajst HSK3aMeHa —
1 [IprMecHBIN TOTYTIPOBOTHUK
[TomynpoBOAHUKOBBIE CTAOMIUTPOHBI: IPUHLIUT 1EHCTBHA,
2 | XapaKTepUCTHUKH, TapaMeTPHI.
3 CuMHCTOpBI: IPUHLUN IEHCTBHS, XapaKTEPUCTUKHU, TAPAMETPBHI.
4 | Pexxumbl paboThl OUMOJISIPHOTO TPAH3UCTOPA.
IToneBoil TpaH3UCTOP C U30JIMPOBAHHBIM 3aTBOPOM U UHAYLIMPOBAHHBIM OMK-1.V 1

5 KaHaJIOM: TIPUHIIAIL ﬂeﬁCTBHH, XAPAKTCPUCTHUKH, ITAPAMCTPHI.

6 OnTonapsl: IPUHLKI AEHCTBHSI, XapaKTEPUCTUKH, TAPAMETPHI.

7 Oco0eHHOCTH TOCTPOCHHUSI CHIIOBBIX KaCKaJIOB

VYcunuTenu MOIHOCTY B KJIIOUeBOM pexume. Hecummerpuunas
8 KOMMYTalUsl KIKYEH.

9 Peanuzanus koppektupyronmx yctpoicts Ha OY.




10

BonbT-aMnepHasi XxapakTepucTHKa p-n nepexoaa

11

JInoiHbIE TUPUCTOPBL: PUHLIKI JEUCTBHSI, XaPaKTEPUCTUKH, TAPAMETPBL.

12 | Tpansucrop kak ycunutenbHbii npudop. Cxema OBb.
13 | IToneBoil TpaH3UCTOP C p-N MEPEXOAOM: IPUHLIUI AEUCTBHUS,
XapaKTePUCTHUKH, TApaMeTPhI
14 | ®oronpuemuanku (poTope3nucTop, GOTOANO: TPUHIIHIT ACHCTBUS,
XapaKTePUCTHKH, TapaMETPHI. _ OIK-1B.1
15 | Iloka3aTenu KayecTBa YCUIMTEIbHBIX YCTPOUCTB.
16 | bectpancopmMaTOpHbIN YCUITUTENb MOIITHOCTH.
17 | TunoBeie cxembl BkItoueHUs: OY (MHBEPTUPYIOIIEE BKIIOUYEHHUE).
18 | IlocTtpoenue cxeM, peaiu3yoUUX HETMHEWHbIE CTATUYECKUE U
JUHAMHYECKHE XapaKTEPUCTUKH 3JIEMEHTOB U YCTPOUCTB CUCTEM
aBTOMATUYECKOT'O YIIPaBJIEHUS HA OCHOBE OINEPALlMOHHBIX YCHUIIUTENEH.
Henuneitnocts Buaa «OrpaHndyeHue»
19 | CobcTBeHHBIH (OecIpUMECHBIH) TOTYIPOBOIHUK
20 | BeimpsiMuTenbHbBIE MOTYTPOBOAHUKOBBIC THO/IbI: IPUHIIMI ACHCTBHS,
XapaKTePUCTHUKH, ITAPAMETPhI
21 | TpuoaHble TUPUCTOPHI: IPUHIIMII JCHCTBHSI, XapaKTEPUCTHKH, ITAPAMETPHI.
22 | TpaH3uCTOp KaK ycuIuTeapHbli mpubdop. Cxema O3.
23 | [1onmeBoil TpaH3UCTOP C U3OJUPOBAHHBIM 3aTBOPOM U BCTPOCHHBIM KaHAIIOM:
MIPUHIUT ACHCTBUS, XapaKTEPUCTUKHU, TAPAMETPHI.
24 | ®oronpueMHUKH ((HOTOTPAH3UCTOP, POTOTUPUCTOP: MPUHIIUII ACHCTBHS,
XapaKTEPUCTUKH, TTApaMETPHI). OIK-23.1
25 | Pexxumbl pabOThl YCHUIIUTEIS.
26 | Ycunurtenn MOIIHOCTH B KIIIOYEBOM pexnMe. CHMMETpUYHAs KOMMYTallMs
KJIFOUCH.
27 | TunoBsle cxembl BKIoueHUs OY (HEeMHBEPTUPYIOIICE BKIIOUCHHUE).
28 [TocTpoenue cxem, peanu3yoluX HeTUHEWHbIE CTAaTHYECKUE U
JUHAMHYECKHUE XapaKTEPUCTUKH 3JIEMEHTOB U YCTPOUCTB CUCTEM
ABTOMATUYECKOTO YIIPABJICHUS HA OCHOBE OINEPAIIMOHHBIX YCUITUTENEH.
HenuneitnocTs Buaa «30Ha HEUYBCTBUTEIHLHOCTH
Bompocsr (3amaun) ans 3aueta / nud@. 3aueTa npeacraBieHsl B Tadbauie 16.
Tabmuna 16 — Bonpocs! (3agaun) ans 3adera / qudd. 3auera
Ne n/m Ilepeuyens BonpocoB (3agay) 1uist 3aueta / aud¢. 3auera Koz
MHAMKATOpa

Y4eOHBIM IJIaHOM HE MPEYCMOTPEHO

Ilepeyenp TeM Uii KypCOBOTO IPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOW pabOTHI
MpeICTaBICHBI B Ta0uIe 17.
Tabnuua 17 — IlepeueHb TeM AJIsi KYPCOBOTO MPOSKTUPOBAHMS/BBIIOTHEHHUS! KYPCOBOM paboThI

Ne n/n .
KypCOBOH paboThI

[TpumepHbIi IepeyeHb TeM I KypCOBOI'O IPOEKTUPOBAHUS/BBITOIHEHHS

MorHocth. UanuBunyansuoe T3.

[IpoexTpoBaHME IEKTPOHHBIX YCUIUTEIbHBIX YCTPONCTB Masoi

Bompocel 11 mpoBeneHHMsT TPOMEXYTOYHOM aTrTecTalliii B BUJE TECTUPOBAHUS
npeJcTaBieHbl B Tabuie 18.

Tabnuua 18 — IIpumepHbIii mepedeHb BOIPOCOB JJIsl TECTOB

Ne n/mt | [IpuMepHBIi epeyeHb BOIIPOCOB ISl TECTOB

Kon




WHJIUKaTopa

VYkaxuTe Kak JOKHBI ObITh CBSI3aHBI CABUT (Da3 QyC HaMpPsHKEHUS

YCWINTEJIEM CO CIBUTOM (Da3 (poc HAMPSKCHUS B 1IEMTU OOPATHOM CBSI3U

JJIs1 BOBHUKHOBCHUA CaMOB036y>KL[CHI/I$I.

1. pyc + @oc = 2nn (n — 1eJI0e YKCIIO),
2. gyc + @oc = 1/2wn (n — memoe 4uco),
3. yc + @oc = mn (n — 11eJI0€ YUCIIO).

AMIITUTY JHBIA MOZLYJIATOP — 3TO ...

1. mpeoOpa3oBaTeIh MOCTOSHHOTO CUTHAJIA B IEPEMEHHBIN
(UKCUPOBAHHOI YaCTOTHI,
2. mpeoOpa3oBaTesib NIEPEMEHHOTO CUT'HAJIA B TOCTOSIHHBIH

3. npeoOpa3oBaTesb IEPEMEHHOTO CUTHAIA B IGPEMEHHBIN JpyTOii
9aCTOTBHL.

Bribepure B kakux ycrpoiictBax CAY gare Bcero mpuMeHSFOTCS
BBIITPSIMUATEIN:

1. B ICTOYHMKAX [TUTAHHUS,
2. B CeTeBBIX QMIBTPAX,
3. B CWJIOBBIX NIPUBOJIAX.

Tpurrep ¢popmupyeT BBIXOJHON CUTHAJ MPH [101a4€ BXOJHOTO
CUTHAJIA...

1. npou3BOIBHOM (OPMBI,
2. omnpeieNIEHHOTO BUIA,
3. ¢ HyJIEeBOM aMIUIUTYAOM.

Ykaxkurte npuMep NpUHLUIINAIBHON dIEKTpU4ecKkoi cxema JIP:

5 4

Jpeiid Hya B peaTbHOM HHTETPATOPE - ITO

1. nosiBIcHUE BBIXOJHOI'O HAIPSAXKCHUA IIPHU HYJICBOM
BXOAHOM HaIIPsSKCHUU,

2. CHIDKCHHE BBIXOJHOI'O HAITPSXKCHUA,

3. UIBMEHCHHE YaCTOTEI BBIXOJHOI'O HAITPSIPKCHUS.

K HemocraTkam pexuMa CHMMETPUYHON KOMMYTAI[Ud OTHOCUTCS:

1. MOBBIIEHHBIN YPOBEHB IyJIbCALIUN TOKA HAa HAIPy3Ke,
2. He cTaOUIIBHOCTH BBIXOJIHOTO HANpPSKEHUS,
3. y3kMii [Uana3oH U3MEHEHUs] CKBAKHOCTH UMITYJIBCOB.

OIIK-1.V.1




Ycunurenu kiaccuGuuupyroT mo:

1. pony Toka (MOCTOSIHHBIN U IEPEMEHHBII),
2. 10 4YaCTOTHBIM XapaKTEPUCTUKAM,

3. 10 KOJIMYECTBY KAaCKaJ0B yCUJICHHUS,

4. mo Ha3BaHUIO.

9 ComnocraBbTe Ha3BaHU DJIIEMEHTOB U UX 0003HAYEHUE HA CXEME:
1.
2. E
3. [
4 AHT
5. —
A) 3azemiieHue.
b) Konneuncarop.
B) Pesucrop.
I') [lepemennbIii pe3ucTop.
1) TlepemeHHbIN KOHIEHCATOD
3anummuTe BRIOpaHHBIC MUQPHI IO COOTBETCTBYIOIUMHU OyKBaMHU:
A' 9B_ 7B' 7F_ 7I[- .
10 CornocTaBbTe CXeMY BKIIOUEHHUS BBIIPSIMUTEIBHOTO JUO01A JUIS
HUCCIIEOBAHNA:
A) npsimoii BetBu BAX,
b) o6partnoii BeTBu BAX,
CO CXeMaMH IMOAKIFOYEHUS
Q) Q
\V4 + WV 0 T
O -
1 2
Q) Q
+ +
v ®° v®
Q Q
3 4
3anummmre BIOpaHHBIE HU(PHI IO COOTBETCTBYIOIIMMHU OyKBaMU:
A- ,b-.
11

ITopsimok pacuera Tpex(as3HbIX ceTell ¢ HepaBHOMEpPHON Harpy3koit ¢as:

1) onmpenesnsoT ceueHne MPOBOIOB, CYUTAsI HATPY3KY PaBHOMEPHO;




2) pacnpeAessroT 0 BO3MOXKHOCTH Harpy3Ky Mexay (azamu
PaBHOMEPHO;

3) onpexenstoT (ha3Hble WK Mex(a3HbIe TOTepU HANpsLKEHUs; 4) mpu
HEO0XOIMMOCTH TepepacpeessiioT Harpy3Ky Mexy (azamu;

5) AenaioT NpPOBEPOYHBIN pacyer.

12 [Topsimok pacyera TOKOB KOPOTKOTO 3aMbIKAHUS 110 PACUETHBIM KPUBBIM:
1) HaXOIAT pacueTHOE CONPOTUBIICHUE;

2) HaXOJAT MO PaCUETHBIM KPUBBIM MEPUOANYECKYIO COCTABIISAIONIYIO
TOKa KOPOTKOT'O 3aMbIKaHMUS;

3) NpUBOJAT pacueTHOE CONPOTHUBICHUE K HOMUHAIBHON MOIHOCTH
BCEX T'€HEPATOPOB B CXEME;

4) HaxoAT a0COIIOTHOE 3HAUYCHHE TOKA KOPOTKOI'O 3aMbIKAHUS IS
TCHEPATOPHOTO HANPSHKCHUSI.

13 VYKaxkure Kakoe BKIIOYCHHE P-N MePexo/1a Ha3bIBACTCS MPSIMBIM:
1.Cnoco6cTBytOI1IEE YXOIY TOJBM)KHBIX HOCUTEJEH OT P-n Mepexo/a.
2.YBenuumBarolee CKauok MOoTeHIMaia Ha p-n mepexo/ie.
3.ITmtoc BHEIIHEr0 HCTOYHHUKA K P-00JIACTH, MUHYC — K N — 00JIaCTH.
4.111r0C BHEUIHETO UCTOYHUKA K N-00J1aCTH, MUHYC — K p — 00JacTH.

14 VYKkaxkure Kakoe BKIIOYEHHE p-N epexo/ia Ha3bIBaeTCsl 0OpaTHBIM.
1.CriocoOcTBYyIOIIIEE TBUKEHUIO TIOJIBHXKHBIX HOCUTEJIEH K P-n
nepexony.
2.I1:1r0Cc BHEUIHET0 UCTOYHUKA K N-00J1aCTH, MUHYC — K p — 00JacTu.
3.ITmroc BHEIIHEr0 HCTOYHUKA K P-00JIACTH, MUHYC — K N — 00JIaCTH.
4.YMeHblualolIee CKauoK MOTEHIIMANa Ha p-n nepexoJie.

15 VYKakuTe Kakyro BaJICHTHOCTb 00€CIIeYnBaeT MOJyUeHHUE
MOJIYTIPOBO/IHUKOB N-THIIA!
1.Tpexsanentusie (In, Ga).
2.YetsipexBanentusie (C, Sn).

3.C BajIeHTHOCTBIO OOJIBIIEH, UeM Y UCXOIHOTO MaTepuaia (As, Sb).
4.C BaJICHTHOCTBIO MEHbIIEH, YEM Yy HCXOAHOI0 MaTepuaia.

16 [lepeuncnure BHIBI AIEKTPUUECKUX MepexoqoB. ONUIINUTE BHUJIBI
JIEKTPUUYECKUX NIEPEXO0/I0B.

17 JlaliTe onpeneneHne KOPOTKOTO 3aMbIKaHus B 1ienu. M3o0pa3urte cxemy
KOPOTKOT'O 3aMBIKaHHSI.

18 [IpumecHbIE TOYTIPOBOJHUKY N- U P — TUMA. JHEPreTUYECKUE YPOBHHU.
Pacnonoxxenue ypoHs @epMu y OJIYIIPOBOJIHUKOB N- U p — TUIIA.

19 CeMeiCcTBO BOJIBT-aMIIEPHBIX XapaKTEPUCTHK (HOTOIHOA.

20 ®oronuoa. Omnpenenenue. Ilpunuun paeiictBus. CxeMa BKIIIOUEHUS B
(OTOIMOTHOM PEXKHIME.

21 VYKaknuTe BOJIbT-aMIIEPHYIO XapaKTEPUCTHKY (OTOPE3UCTOPA MPH ABYX

3HAYCHMAX CBETOBOTO moToka d.

OIIK-1.B.1
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[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.

3anummure BIOpaHHBIE OYKBBI [10]] COOTBETCTBYIOLUIMMH 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 (OpPMUPOBAHHS 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 ykKa3aHus M OOy4yaroOUMXCSd IO OCBOEHHUIO JIEKIIMOHHOIO
Marepuaia .

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,
OpraHU3aIMOHHYI0 U UH(pOpMAMOHHYI0 (pyHKUMU. JIeKIus pacKpbpiBaeT MOHATHIHBIN ammapat
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.

3amanue u TpeOGoBaHUs K IPOBEICHUIO JIA00PATOPHBIX paboT

MeTtonuueckue ykazaHus, BApUAHTBl UCXOJHBIX JAaHHBIX U TPEOOBaHMS K BBINOJIHEHHUIO
71a00paTOPHBIX pabOT BBIAAIOTCS KaXIOMY CTYACHTY NEpe MPOBEACHUEM HCCIIEIOBAHUH.

[IpoBenenue nabopaTopHbIX pabOT perJaMeHTHpPYeTCs MpaBHJIaMU OXpaHbl Tpylda U
TEXHUKH O€30MacHOCTH, YyTBEepKIeHHBIMH pekropoM ['YAIIL. 3amanue Ha BBINOJHEHHUE
7abopaTopHbIX paboOT ompenenseTcss MpenojaBaTeleM B COOTBETCTBHUM C  HACTOSIIEH
OpOrpaMMOIl  TUCHUIUIMHBL «OJIEKTPOHUKA» W Yy4eOHBIM IU1aHoM HampasieHus 27.03.04
(MeTomMYeCKHe yKa3aHus MMPUBEICHBI B QJICKTPOHHBIX pecypcax Kadeapsn).

CrpykTypa u hopma oTueTa 0 1abopaTopHOM padboTe

Otyer o JsaboparopHoil pabore wumeeT ¢GOpMYy THUIEPTEKCTOBOIO JOKYMEHTA,
COJIepKAIETo 3a7aHne Ha J1a0opaTopHyro padoTy, KpaTKUE TEOPETUYECKUE CBEICHHUS IO TeMe
paboThl, OINUCAaHUE CXEM U alrOPUTMOB, MHCIIOJIB30BAHHBIX IIPU BBINOJIHEHUU pPadOTHI,
PEe3ybTATHl BBIYUCIUTEIBHBIX SKCIIEPUMEHTOB B BH/JIE TPAdUKOB (IUarpaMM), a TAKIKE BBIBOIBI
10 UTOTaM MPOENIaHHOM PabOTHI.

TpeboBanus k ohopMIEHUIO OTYETA O JIabopaTOpHOU paboTe

Otuer AOJDKCH COACPIKATDH TPITy.]'II:HBIﬁ JUCT, a C€ro CcoACpKaHuc IOOJIZKHO GBITB
opopmieno cornmacao 'OCT 7.32 — 2017. HopmatuBHasi TOKyMEHTalMs, HEOOXoauMas st
odopmIiieHus, TpuBeIeHa Ha 3eKkTpoHHoM pecypce I'YAIL: https://guap.ru/standart/doc.

11.4. Meronuyeckue ykazaHus [UIsi OOydYalOImUXCS TIO0 TMPOXOXKIEHUIO KYpPCOBOTO
MIPOCKTUPOBAHUS/BBITIOJIHEHHS KyPCOBOW PaOOTHI.

KypcoBoii mpoekT/ pabota mpoBOIUTCA € LIENbI0 (POPMHUPOBAHUS y O0YUAIOIIUXCS OMBITA
KOMILJIEKCHOT'O PELIEHUs] KOHKPETHBIX 33Ja4 NIpOo(PecCHOHAIbHOMN e TETbHOCTH.

KypcoBoii mpoekt/ paboTa mNO3BOJISET OOyYaroOIIEMyCs: Ha TPAKTHUKE MPUMEHUTD
NOJIyYEHHBIE 3HAHUS, [TOJYyYCHHBIE B XO/€ N3Yy4YEHUS TUCIIUITIINHBI.

CTpyKTypa MOosSCHUTENIbHOMN 3aIMCKU KyPCOBOTO MPOEKTa/ paboThI

1. TUTynbHBIN THCT

2. Benenne

3. AHanu3 TEeXHUYECKOT0 3aJIaHus

4. Pacuet OKOHEYHOTO Kackaja ycuseHus1, paboTaroiero B kiacce B
4.1. BeiOop TpaH3UCTOPOB MOIIHOTO KacKaja yCUJICHUS




4.2. Pacuer miomaay TEMIOOTBOAA U YHCIIa MapajlieIbHO BKIIFOUEHHBIX TPAH3UCTOPOB

4.3. Pacuer BeleYnH CONMPOTUBICHUH YPaBHUTEIBHBIX PE3UCTOPOB

4.4. PacueT TepMOCTaOMIN3UPYIONTUX PE3UCTOPOB BHIXOAHOTO KacKaaa

5. Pacuer mpenBapuTeNbHBIX KacaaoB YCUICHUS

5.1. BeiObop TpaH3UCTOPOB MPEABAPUTEIBHBIX KACKAIOB YCUICHUS

5.2. PacyeT conpoTHBICHUN TPOMEKYTOUHBIX KaCKaI0B YCHUICHHUS

5.3. CTbIKOBKA KacKa/10B yCUJIEHUSI MHOTOKACKaJHOTO yCHIIUTES

6. Pacuer BHeIIHUX Lened yCUIIUTENS

6.1. Pacuet ko3¢ uipieHTa yCHIeHUS 0XBaTHIBAEMOU YacTH YCHIIUTENS U KO UIeHTa
nepenay OTpULlaTeIbHONH OOpaTHOH CBS3U

6.2. PacueT mapaMeTpoB BHEIIHUX IENIEH YCUIIUTENS C TApaJIICIbHOM OTPUIIATEIEHON
00paTHOM CBS3BIO MO HATIPSKEHUIO

6.3. Pacuet TpeObyeMoil TOUHOCTH U BBIOOD TUIIA PE3UCTOPOB

7. [lpuHIMNIUaTbHAS SJEKTPUYECKasi CXeMa YCUITUTENS

8. Marematnyeckoe MOAETUPOBAHUE SJIEKTPUUECKON CXEMBI YCUIIUTETS.

9. COOpOoUHBIH YepTEXK KOHCTPYKIIUN pa3pabOTaHHOTO yCHUIIUTEINS.

10. 3akitoueHue

11. bubnuorpadudeckuii crimcox

TpeboBanus kK 0pOPMIICHHIO MOSICHUTENEHON 3aIMCKU KYPCOBOTO IMMPOEKTA/ PabOTHI
HopmatuBHass nokymeHTamusi, HeoOxomumasi s oQopmieHHs, TpHUBEJICHAa Ha
anekTpoHHOM pecypce ['Y AIL: https://guap.ru/standart/doc.

11.5. Meroaudeckue yka3aHus sl OOYYaIOUIUXCS 10 MPOXOXKICHUIO CAMOCTOSITEILHON
paboTsl

B Xo/e BBITIOJHEHHUSI CaMOCTOSITEIIBbHON PabOThI, OOYYAIOIIUIICS BBIMOJIHAET PadOTy MO
3aJaHUI0 ¥ TPU METOJUYECKOM PYKOBOJCTBE MpernojaBareis, HO 0e3 ero HemocpeaCTBEHHOTO
YYaCTHSL.

Jnst oOyvaromuxcst 1mo 3aoyHOi ¢opme OO0ydeHHs, caMOCTOsITeNbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOIBHYIO paboTYy.

B mporecce BBIIOTHEHUS CaMOCTOSTENBHONH paboOThI, Y oOywaromierocs (Gopmupyercs
nesecooOpasHoe IIaHUPOBaHUE pabodero BpeMeHH, KOTOpOe MO3BOJISIET UM Pa3BUBATh YMECHHUS
U HaBBIKM B YCBOCHMM M CHUCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHWUH, 0OECIEYMBAET BBICOKHMA
YPOBEHb YCIEBAaGMOCTH B TEpUOJ OOydYEHUs, TIOMOTAeT IIOJYYUTh HABBIKH TOBBIIICHHS
npo¢eCcCHOHATBHOTO YPOBHS.

MetoauyecKUMH ~ MaTepuallaMd,  HAIlpaBISIONIMMU  CaMOCTOSITENIEHYIO — paboTy
00yJarOIIUXCASBISIOTCS:

—  y4e0HO-METOINYECKUI MaTepHall 10 TUCIHUILIHHE;

— METOJIUYECKHE YKa3aHWs MO BBIMOJHEHUIO KOHTPOJIBHBIX pa0oT (Uit 00ydYarommxcst
1o 3a04HOU (hopme 00ydeHuUs).

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

Texkymmii KOHTPOJIb YCHEBAEMOCTH IpelyCMaTpUBaeT KOHTPOJb KadecTBa 3HAHUH
00y4aromuxcsi, OCYLIECTBISIEMOIO B TEUEHUE CEMECTpa C LEJbI0 OLEHUBAHUS XO/a OCBOCHUS
JUCLUTUIAHBL.

CBoeBpeMeHHasl clladya OTYETOB IO JaOOpaTOPHBIM M MPAKTUYECKUM 3aJaHUIM U
HOJIOKUTEIbHBIM pe3ysbTaT Ha 3alllUTe 3TUX pabOT MOXKET YUMTBHIBATHCA IMpPHU MPOBEICHUU
IPOMEXKYTOUHOH aTTecTally.

11.7. Meronuyeckue yka3aHus Ui OOydaroIIUMXCs MO MPOXOXKICHUIO MPOMEKYTOUHOU
aTTeCTalHH.



HpOMe)KyTO‘-IHa?I aTTrecrainnia 06yqa1011mxcs[ HpCIIYCManI/IBaCT OILICHHUBAHHC
POMEKYTOYHBIX M OKOHYATEIILHBIX PE3yJIbTaTOB 00ydeHus 1o aucuuiuinHe. OHa BKIIOYAET B
ceOst:

— o9K3aMeH — ¢opMa OICHKH 3HAHHMA, MOJYYCHHBIX OOydYaloOlMMCS B IPOIECCE
U3yUYCHUS BCEH JUCIMIUIMHBI UM €€ YaCTH, HABBIKOB CAMOCTOSATEILHON pabOThI, CIIOCOOHOCTH
HpI/IMCHSITB nux ajd peHICHI/Iﬂ HpaKTI/I‘-ICCKI/IX 3aaa4. 3K3aM€H, KakK HpaBI/IJ'IO, HpOBO)II/ITCﬂ B
MEPHO SK3aMEHAIIMOHHONW CECCHU W 3aBEpIIACTCS AaTTECTAllMOHHOW OICHKOW «OTIHYHON,
«XOPOIIIO», «YAOBICTBOPUTEIILHOY, «HEYAOBICTBOPUTEILHOY.



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




