MUHUCTEPCTBO HAYKHU U BBICILIET'O OBPA3BOBAHUS POCCUMICKOM
OEAEPAIINN
(enepanbHOE rocy1apCTBEHHOE aBTOHOMHOE 00pa30BaTEeIbHOE YUPEKICHHUE BBICIIIETO
o0Opa3oBaHUs
"CAHKT-IIETEPBYPI'CKUI1 TOCY JAPCTBEHHBIN YHUBEPCUTET
ASPOKOCMUMYECKOTI'O [TPUBOPOCTPOEHUMA"

Kadenpa Ne 31
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PykxoBoauTens 00pa3oBaTelbHON POTPAMMEI
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HaumeHoBaHMe HampaBICHUS ABTOMATH3AIMSI TEXHOJIOTUYECKUX MTPOIECCOB U
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HaIpaBICHHOCTH MIPOM3BOJICTB
®dopma 00yueHus O4Has
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Jluct cornacoBanus paboydeil MporpaMMbl IUCHUTIIMHBI
[TporpamMmmy coctaBu (a)

Cr. miper. 04.02.2025 B.U. I'oruaposa

(OKHOCTB, Y. CTETICHb, 3BaHHE) (moamucsk, nara) (VMHUIHATEL, aMHIIHs)

[Iporpamma ono6pena Ha 3acenanuu kadenpsr Ne 31

«04» despansa 2025 r, nporokon Ne 3

3aeayronmii kadempoit Ne 31
J.T.H.,Ipo . 04.02.2025 B.®. [lunnakos

(yd4. cTeneHb, 3BaHUE) (moanwuck, nara) (uHUIMANEL, (aMUIHs)

3amectutenb qupekTopa MHCTUTYTa Ne3 o Mmeroanyeckoil pabore

Cr. nipen. 04.02.2025 H.B. PemiernukoBa

(OJKHOCTB, yU. CTETICHb, 3BaHHE) (monmuce, nata) (MHULHATEL, aMHITHs)



AHHOTALIMSA

JuctumnnuHa «OJEKTPOHUKa» BXOIUT B 00pa3oBaTEeNbHYI0 MPOTPAMMY BBICIIETO
oOpa3oBaHHs — MporpaMMy OakajgaBpWara I10 HAIPABJICHUIO TIOJITOTOBKH/ CIICIHATBLHOCTH
15.03.04 «ABTOMaru3anusi TEXHOJOTMYECKHX IPOLIECCOB MU MPOU3BOACTB» HANPABICHHOCTU
«ABTOMATH3alUSI TEXHOJOTUYECKHX IMPOIECCOB U MPOM3BOJACTB». J[MCHIUIUIMHA peaTu3yercs
kapeapoit «Ne31».

JucnurniunHa HareneHa Ha OpMUPOBAHUE Y BBIMTYCKHUKA CIIEAYIOMNUX KOMIIETEHIIAMN:

OIIK-1 «IIpuMeHATh €CTEeCTBEHHOHAYYHBIE U OOIEWHKCHEPHBIC 3HAHUSA, METOIbI
MaTEMaTHYECKOT0 aHAJIN3a U MOJICITUPOBAHUS B MPOGECCUOHATHLHON ACSITEILHOCTIY

CopepxaHue TUCHUIUIMHBI OXBAaThIBA€T KPYT BOIPOCOB, CBS3AHHBIX C MPHHIMUIIAMU
paboThl TOTYMPOBOHUKOBLIX MPUOOPOB: THUOMOB, CTAOWIUTPOHOB, IMOJICBBIX M OHUIOJISPHBIX
TPAH3UCTOPOB, OIEPAMOHHBIX YCHWJIMTENCH, a TakKe CXEM pa3iHYHbIX d3JEKTPOHHBIX
YCUJIMTENIBHO-TIPe00pa30BaTeIbHbIX YCTPOUCTB, IOCTPOCHHBIX HA UX OCHOBE.

[IpenogaBanue AMCUMILIMHBI MpeAycMaTpuUBaeT cieayroume (opMbl OpraHU3aliU
y4eOHOT0 Tporiecca: JISKIUH, 1ab0paToOpHbIe padOThI, MPAKTUICCKUE 3aHSATHUS, CAMOCTOSTEIIbHAS
paboTa o0yuaromierocs, KypcoBoe IpoeKTUPOBaHKE, KOHCYJIbTALIUH.

[IporpaMMoOii AUCLUIUIMHBI MPEAYCMOTPEHBI CIEAYIOLUIUE BUIBI KOHTPOJIS: TEKYLIUI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs aTTecTalus B popMe IK3aMeHa.

OO0mast TpyJAO0eMKOCTh OCBOCHUS JMCIMILIMHBI COCTaBISET 8 3aueTHBIX enuHull, 288
YacoB.

S3bIK 00yuYeHus 10 JUCIUILINHE «PYCCKUM »



1. TlepedeHb mIaHUPYEMBIX PE3yIbTATOB OOYUEHUS MO JUCIUIINHE

1.1. [enu npenogaBaHust JUCUUIUIHHBI

N3yuyenne nucuuruivHbl «OJIEKTPOHHMKA» JA€T BO3MOXKHOCTH CTYJEHTaM HE TOJBKO
u3yyaTh (PU3MUECKUE 3aKOHOMEPHOCTH, JIeKAIINE B OCHOBBI MOJIYIPOBOJIHUKOBBIX MPUOOPOB U
CXEMBI YCHIIUTEIHHO-TIPE0OPa30BaTENbHBIX YCTPOWCTB, HO TIOHUMATh WX POJIb M 3HAYCHHE TPU
npoexktupoBanuud CAY B Lenom.

1.2. JlucuuruiiHa BXOJHUT B COCTaB 00s3aTeIbHON 4acT 00pa30BaTENbHON MPOTPAMMBI
BhIciIero oopazosanus (nanee — OIT BO).

1.3. TlepeyeHp mIaHUPYEMBIX PE3yJIHTATOB O0YUYESHHS 110 AUCIHUILIMHE, COOTHECEHHBIX C
IUTaHUpYEMbIMU pe3yibTrataMu ocBoeHus OIT BO.

B pesynbrare m3ydeHus AUCUMILIMHBI 0OyYaromIMNCsA AOHKEH 00JaJaTh CleNyOMIUMU
KOMIIETEHIIMSIMU WM UX 4YacTsAMHU. KoMIETEeHIIMM 1 MHAMKATOPBI X JOCTH)KEHUS IIPUBEJICHBI B
Tabsune 1.

Tabnuua 1 — IlepeyeHp KOMIETEHIMHA U MHIUKATOPOB MX JTOCTHKECHHUS

Kareropus (rpymnmna) Kon n HaumeHoBanue Konx n HaumeHoBaHME HHIMKATOpa
KOMIIETCHIIUU KOMIIETCHLIUU JOCTHKECHHSI KOMIIETEHIIUU

OIIK-1.3.1 3HaTh OCHOBHEIE ITOJIOKECHUS,
METO/bI U 3aKOHBI €CTECTBEHHOHAYYHbBIX
JUCIUIUIMH; OCHOBbI MATEMaTUYECKOTO
aHaJu3a U MOJICIIMPOBAHUS

OIIK-1 IIpumensth OIIK-1.Y.1 ymeTh 1€MOHCTPUPOBATH
€CTECTBEHHOHAaY4HbIe | 6a30Bble 3HaHUS B 00JaCTU

U OOIIEMH)KEHEPHBIE | €CTECTBEHHOHAYYHBIX JUCIUTUIAH

3HAHMSI, METOJIbI UCIIOJIb30BaTh OCHOBHBIC 3aKOHBI B
O6menpodeccroHanbHbIE .

MaTeMaTU4eCKOro poeCCHOHAILHON A TEIHHOCTH,
KOMIIETCHITHH

aHanM3a u MPUMEHSTHh METOJIbl MATEeMaTUYECKOTO

MOJIETTUPOBaHUS B aHaJn3a U MOJCIIMPOBAHUS

npodeccuonanshoit | OIIK-1.B.1 Branets HaBBIKAMU

NeSATeTLHOCTH HCTIOIh30BaHUsI 0a30BBIX 3HAHUM B 00JIACTH

€CTECTBEHHOHAYYHBIX JUCIHUIUINH B
npo¢eCcCUOHATBHON JIeATETLHOCTH,
MPUMEHEHHUSI METOJIOB MAaTeMaTHIECKOTO
aHaJIM3a ¥ MOJICIIMPOBAHUS

2. Mecro mucrumuiaHbl B cTpykType OIT

JucuumnuHa MoKeT 0a3upoBaThCS Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOIUMUCS
MIPU U3YYCHHUH CIICTYIONTUX TUCIIUIUIH:

— «MaremMaTnka. MaTeMaTHYECKHAI aHAINU3,

— «Duzuka,

— «MadopmaTukay,

— «DIEKTPOTEXHUKAY.

3HaHUs, TOMYYCHHBIE TPH HM3YUYCHWHM MaTepuana JaHHOW JUCIHUIUIMHBI, UMEIOT Kak
CaMOCTOSITEJIbHOE 3HAUE€HHE, TaK U UCTIOIb3YIOTCS MPU U3YUYEHUHU APYTUX TUCUUILINH:

— «Teopust aBTOMAaTHYECKOTO VIIPABICHHSD.

3. OO0BeM U TPYIOEMKOCTh JUCITUTLIAHBI
Jlanubie 00 oOmieM oO0beMe AUCIUIUIMHBI, TPYJAOEMKOCTH OTIEIBHBIX BUIOB y4eOHOI
paboTHI 1O TUCIUTUTHHE (M paclpeielIeHHe STOW TPYJIOEMKOCTH IO CEMECTpaM) MPeICTaBICHBI B
Tabymue 2.




Ta6muia 2 — O0beM U TPYJIOEMKOCTh JUCITUTITMHBI

. TpyaoeMKoCTh Mo cemecTpam
Bun yuebHoM paboThI Bcero Nod NoS
1 2 3 4
Oowan mpyooemKocmb OUCHUNTIUHDL, 8/ 288 3/ 108 5/ 180
3E/ (uac)
U3 nux uacos npakmuyeckoii n0020MoeKu
Ayoumopnwie 3anamus, BCETo 4ac. 102 51 51
B TOM YHCJIE:
nekrun (JI), (gac) 34 17 17
npaktudyeckue/cemunapckue 3anarus  (113), 17 17
(dac)
naboparopusie padotsl (JIP), (dac) 34 17 17
KypcoBoii mpoekT (padota) (KII, KP), (uac) 17 17
9K3aMeH, (Jac) 63 27 36
Camocmoamenvnas paboma, Bcero (dac) 123 30 93
Buo npomesicymounoinn ammecmauyuu’. 3a4er, OK3.
mudd. 3ager, sk3amed (3auer, Judd. 3auq, s, OK3.
K3 %) OK3.

*k
IIpumedanue: kaHOUAATCKHUI IK3aMEeH

4. CopeprxaHue JUCITUTITUHBI
4.1. Pacnpepenenue TpyA0€MKOCTH JTUCUUILIMHEI MO pa3jeiaM U BUIaM 3aHITHI.
Pazgenbl, TEeMBbI TUCHUTIIIUHBI K KX TPYIOEMKOCTh ITPUBEICHBI B TAOIUIIE 3.

Tabnuua 3 — Pazaesnbl, TeMbl TUCIMIUINHBL, UX TPYAOEMKOCTh

Jlekum | [13 (C3)| JIP KII CPC

Pazgensl, TeMBI TUCIUTIIMHEI (uac) (aac) (4ac) (qac) (gac)

Cemectp 4

Paznen 1. DnekTponpoBOIHOCTh

MOJTYTIPOBOTHUKOB

Tema 1.1.Co6cTBeHHBII (OeCTIpUMECHBIH )

MOJTYTIPOBOTHUK

Tema 1.2.ITpumecHslit monynpoBOAHUK [eMa 2 5

1.3.21eKTpOHHO-IBIPOYHBIN TTEPEXO]]
Temal.4. BonbT-amnepHasi xapakrepucTukap-n
nepexoja

Pasnen 2. [TonynpoBonHuKoBbIE 1okl Tema 2
2.1. BelnpsiMUTENbHBIE MTOIYIIPOBOJIHUKOBbBIE
JVOBI: TIPUHIINT IEHCTBHSA, XapaKTEPUCTHKH,
napamerpsl. Tema2.2. IlonynpoBogHUKOBBIE
CTaOMJINTPOHBI | IPUHIHII JEHCTBUS, 4 3 5
XapaKTEPUCTUKH, TapaMETPBHI.
Tema2.3.Ilapamerpudeckuii cTabUIM3aTOP
HanpsHKEHUs! Ha CTa0WIMTPOHE

Paznen 3. Tupucropst Tema3. 1.
Huonueie Tupuctopsl Tema3.2. 2 3 5
TpuoaHbIe TUPUCTOPHI

Tema 3.3. CUMHUCTODBI




Pasnen 4. bunonsipHbIe TPaH3UCTOPHI
Tewma 4.1. [lpuHnun neiicTBUS OUIOISPHOTO
TpaH3HuCcTOpa
Tema 4.2. Tpan3ucTop Kak yCHIATEIHLHBIATIPHOOD
Tema 4.3. Pesxumsbl paboTHI OUTIONSPHOTO
TpaH3HuCcTOpa
Tema 4.4. Ctatndyeckue BOJIbT-aMIEPHBIE
XapaKTEPUCTUKHU U IIapaMeTpbl OUITOIIPHBIX
TPaH3UCTOPOB

13

Paznen 5. IloneBbie Tpan3uctopsl Tema 5.1.
IToneBoii TpaH3UCTOP C p-N MEPEXOIOM
Tema 5.2. [ToneBoit TpaH3UCTOP CH3OIMPOBAHHBIM
3aTBOPOM

Paznen 6 ®oronpueMHUKH
Tema 6.1. CBeTonzayyaromui 110 2
Tema 6.2. ®oToNpHEMHUKH
Tema 6.3. Onronapsl

Utoro B cemectpe:

17

17

17

30

Cemectp 5

Pasznen 7. YcunurensHo-
npeoOpa3oBarenbHble ycTpoiictBa Tema 7.1.
Knaccudukanus ycumureneri Tema 7.2.
ITokxazarenu KauecTBa yCHINTEIBbHBIX
YCTPOMCTB

Tema 7.3. Pexumsbl pabotsl ycunutens Tema
7.4. OcOOEHHOCTH MOCTPOSHUS CHIIOBBIX
KacKaJloB

Tema 7.5. TpanchopmatopHbIit

YCWJINTEIb MOIIIHOCTH

Tema 7.6. bectpancdopmatopHblit
YCWJIATEIb MOIIHOCTH

Tewma 7.7. YcunuTenu MOIHOCTH B KJIFOUEBOM
pexxumMe

5

20

Paszpnen 8. Onepaunonnsie yeunnrenu Tema
8.1. Tunosble cxeMbl BKIIOUeHUAOY

Tema 8.2. Peanuzanust KOppEeKTUPYIOIINX
ycTpoiictB Ha OY

25

Paznpen 9. CxeMpl HEJIMHEHHOIO
npeoOpa3oBaHus HETPEPhIBHBIX
CUTHAJIOB

Tema 9.1. CxeMbl, TOCTPOCHHbIE HAOCHOBE
AP

Tema 9.2. Cxembl, IOCTPOEHHBIE HAOCHOBE
oy

10

Paznen 10. I'eneparopsl

Tema 10.1 I'eHepaTopbl TapMOHUYECKUX
Kose0aHui

Tema 10.2. T'enepatopbl JIHHEHHO-
M3MEHSIOMIETOCS HANPSDKEHUS

Tema 10.3. MynbTUBHOPATOPHI

Tema 10.4. OnHOBUOpATOPHI

Tewma 10.5. briokunT-rereparop

10




Pa3nen 11. Tpurrepsl 2
Tewma 11.1 Cummerpuunslii TpurrepTema 11.2. 5 13
Tpurrep ¢ SMUTTEPHOH CBA3BIO
Paznen 12. Monynsaropsr u 2
JEMOYJISTOPBI
Tema 12.1. AMIUTYJHBIE MOIYISITOPBI | eMa 2 15
12.2. YacTotHbple MmoaysTopbl Tema 12.3.
Pa30BbIE MOYJISITOPHI
BrinonHenue KypcoBoro npoexkra 17
Hroro B cemectpe: 17 17 17 93
Hroro 34 17 34 17 123

IIpakTueckass MOATOTOBKAa 3aKIOYaeTcs B  HENOCPEICTBEHHOM  BBIIIOJHEHUU
OoOy4JalIMMHUCS  OMNpeNeNCHHBIX  TPYIOOBbIX  (YHKUMH,  CBSI3aHHBIX C  Oynymiei
npodeCCHOHATIBHOM 1 TebHOCTBIO.

4.2. CopaepxaHue pa3/ieJoB U TEM JICKIIMOHHBIX 3aHSATHIL.
Coneprkanue pa3/iesioB U TeM JICKIIMOHHBIX 3aHITHI MpUBEICHO B Tabnuile 4.

Tabnuna 4 — ConepkaHue pas/ieloB U TEM JISKIIMOHHOTO UK

Howtep Ha3Banue u conepkanue pas3zieioB U TEM JIEKIIMOHHBIX 3aHATUI
pasznena
1 CoOcTBeHHBIN  (OecIpUMECHBINH) MOJTYNPOBOJHUK, INPUMECHBIH IOJYNPOBOAHHUK,
JIEKTPOHHO-ABIPOUHBIN MEPEX0/1, BOIbT-aMIIEpHAsl XapaKTEPUCTHUKA P-N nepexoaa
2 BoinpsimurenbHbie IIOJIyIPOBOIHUKOBBIE JMOJIBI: IIPUHLINII neicTBus,
XapaKTepUCTHKHU, napaMeTpbl. [lomynpoBOAHMKOBBIE CTAOMJIMTPOHBI: MPHUHIIHUII
NEeHCTBUS,  XapaKTepUCTHKH, mapameTpbl. [lapamerpuueckuit  crabunuzarop
HaIpsHKeHUs Ha CTa0MIIUTPOHE
3 JlMoaHbIe TUPUCTOPBI: MPUHIUN JEHCTBUS, XapaKTEpPUCTUKH, NapaMeTpbl. TpHOIHbIE
TUPUCTOPBI: IPUHIUI EHCTBUS, XapaKTEPUCTUKH, TapaMeTpbl. CHMUCTOPBI: IPUHIIHII
NENCTBUS, XapaKTEPUCTUKH, IApaMETPHI.
4 [Tpuniun aeiictBust OUNOISAPHOTO TpaH3UCTOPA. TpaH3UCTOp KaK yCHUIINTEbHBIN

npubop. Pexumbl paboThl OumnosispHoro Tpansuctopa. Craruyeckue BOJbT-aMIIEpHBIE
XapaKTEPUCTHKH U MapaMeTpbl OUIOJSIPHBIX TPAH3UCTOPOB

5 ITonmeBoil TpaH3UCTOp C pP-n TMEPEXOJOM: MPUHLMI JEUCTBUSA, XAPAKTEPUCTHUKH,
napametpsl. [loneBoil TpaH3UCTOP ¢ M30JIUPOBAHHBIM 3aTBOPOM: MPUHLMUI JEHCTBUS,
XapPaKTCPUCTHUKH, TAPAMETPEI

6 Cperonsnyvarouii IMOA: NPUHLMII JEHCTBHUS, XapaKTEPUCTUKH, MapaMeTphl.
®oronpueMHuku (poropesucrop, QGoroanoa, QGOTOTPaH3UCTOP, (POTOTUPUCTOP:
MPUHLMII JEHCTBUSA, XapaKTEPUCTUKH, MapameTpbl. OnTonapsl: NPUHIMI AEHCTBHUSA,
XapPaKTCPUCTHUKH, TAPAMETPEI

7 Knaccudukanus ycunuteneil. Ilokazarenn kauecTBa YCHIMTEIbHBIX YCTPOMCTB.
Pexxumpl  pabotel  ycunurens. OcoOEHHOCTH TOCTPOEHHUS] CHIJIOBBIX KacKaJoB.
TpancopmaropHblil ycuiinTelb MOIIHOCTU. becTpanchopMaTopHbIi ycuIuTesnb
MOITHOCTH. Y CUJIMTEIN MOLTHOCTH B KJIIOUEBOM PEKUME.

8 TunoBble cxembl BikatodeHus OV  (MHBepTHUpyIOIlEE U HEUHBEPTHUPYIOIIEE
BKIIIOUeHHE). Peanuzanus koppekTupyomux ycrpoicts Ha OY.
9 Peanu3anus HEIMHEWHBIX XapaKTEPUCTUK HA OCHOBE IJUOJHO-PE3UCTUBHOU SYEHKH.

IlocTpoeHne cxeM, pealu3yIOIUX HEIWHEWHBIE CTaTUYECKHME W JUHAMHYECKHE
XapaKTEPUCTUKU HIEMEHTOB U YCTPOMCTB CUCTEM aBTOMATUYECKOI'O YIIPABJICHHUS HA
OCHOBE OIIEPALIMOHHBIX YCUIUTEIEH.




10 I'eneparopsl rapMOHHMYECKHX KoyieOaHUM. ['eHepaTopbl JNHHEHHO-U3MEHSIOMIETOCS.
HanpspkeHus. MynbtuBuOparopsl. OiHoBUOpaTOphl. BiiokuHr-renepartop.

11 CumMeTrpuuHsblil Tpurrep. Tpurrep ¢ SMUTTEPHOMN CBA3BIO.

12 AMIMTyHBIE MOAYJIATOPBL. YacToTHBIE MOAYJATOPBL. DPa3zoBble MOIYJISATOPHI.

AMIUTATYAHBIE AEMOAYISTOPBI. YacTOTHBIE 1EMOTYJISITOPBI

Ta6mmma 5 — [IpakTrdeckue 3aHITHS U UX TPYJIOEMKOCTh

4.3. Tlpaktnueckue (CEeMHHAPCKHUE) 3aHATHS
Tembl IPaKTHUECKUX 3aHSATUH U UX TPYIOEMKOCTh IIPUBEICHBI B TAOIHIIE 5.

N3 anx No
Ne TeMbl MPaKTUYECKUX Popmer Tpyn0eMKOCTb, | IPaKTUYECKOM | pa3aena
/1 3aHATHI TPAKTIICCKUX (gac) MMOATOTOBKH, | JUCIIHII
SaHATH (dac) JINHBI
Cemectp 4
Pacuer Pemrenue 3amau
1 | mapaMeTpuyecKoro 2
crabunm3aropa 2
HANPSDKEHUS Ha
CTAOWJINTPOHE
Br160op cuoBbIx Pemenne 3anau
2 | TPaH3MCTOPOB MO 1 4
napaMeTpam Harpy3Ku
Pacuer qucia Pemenue 3amau
3 | MapamiensHo 2 4
BKJIFOYAEMBIX
TPAH3UCTOPOB
4 | Pacuer miomagn Pemenue 3amau 4 4
TEIJI00TBOIA
PacueTt Beanuun Pemenne 3amau
S | ypaBHUTEILHBIXPE3UCTOPOB 1 4
Pacuer Pemrenue 3amau
6 | TepmocTabuIM3HpYIOMUX 5 4
PE3UCTOPOB
Pacuer cxem Pemenne 3amau
7 | KOPPEKTHPYIOIINX 2 6
YCTpo#CTB Ha ocHOBe OY
Bcero 17
4.4. JlabopaTopHbIC 3aHATUS
Tembl 1a00paTOPHBIX 3aHATUH U UX TPYAOEMKOCTh MPUBEACHBI B TabHIIE 6.
Tabauna 6 — JlabopaTtopHble 3aHATHS U UX TPYJIOEMKOCTb
N3 anx Ne
Ne HanmenoBanue 1a00paTopHbIX paboT Tpynoemkocte, | npakTiieckoii | pasnena
/1 (dac) HONTOTOBKH, | JUCIIMUII
(dac) JIUHBI
Cemectp 4
1 | BonbT-ammnepHble XapaKTePUCTUKU TUOJIOB U
CTaOUIIUTPOHOB 2 2
2 | UccnenoBanne  mapaMeTpHUECKOTO




cTabmIM3aTOpa HAIIPSKEHUS Ha 1 2
CTaOUJIUTPOHE

3 | UccnenoBanue ABYXIOIYTIEPUOIHOTO 2 3
BBITIPSIMHATEJIS

4 | BonbT-aMIepHbIE XapaKTEPUCTUKHU 1 3
TUPUCTOPOB

5 | BompT-ammnepHbple  XapaKTEPUCTHUKU
OUITIONIIPHOTO TPAH3UCTOPA (CXEMBI 2 4
BrirodeHust ¢ Ob u O9)

6 | UccaenoBaHme oqHOKACKagHOTO
YCUJIMTENS]  MOILMHOCTH Ha  OWIIOISPHOM 2 4,5
tpan3uctope (Kmacc A)

7 | UccnenoBanue 0JJHOKACKaIHOTO
YCUJIMTENS]  MOIIMHOCTH Ha  OHIIOJIIPHOM 2 5
tpansuctope (Knacc B)

8 | BonbT-aMriepHbIe XapaKTEPUCTUKH 1 )
MI0JICBBIX TPAH3UCTOPOB

9 | UccnenoBanue OJIHOKACKaTHOTO
YCHUIIUTEISI MOIIIHOCTH Ha TI0JICBOM 2 6
TPaH3UCTOpE

10 | BonbT-amnepHbIie XapaKTePUCTUKU 2 6
(OTONPHUEMHUKOB M CBETOMOIOB

Cemectp 5

11 Ycunurens MmomHoctu (Knacc D) 4 7

12 | YcunutensHo-ipeoOpa3oBaTeIbHbIe 4 8
ycrpoiictBa Ha OY

13 | Cxembl HEMUHEITHOTO TpeoOpazoBaHus 2 9
curHasioB Ha OY

14 | 'enepatop CHHYCOMAAIBHOTO 2 10
HanpspkeHus Ha OY

15 | I'eneparop JIMHEHHO-U3MEHSIOIIETOCS 2 10,11
HanpspbkeHus Ha OY

16 | MynbTUBHOpaTOp U OTHOBUOpATOP HA 2 11,12
oy

17 | AMIIIUTY AHBIA AEMOTYJISITOP 1 12

Bcero 34

4.5. KypcoBoe npoeKkTupoBaHHe/ BBIMOJIHEHUE KYPCOBOU PabOTHI

[lenb KypcoBOTo MpoeKTa:

[IpumepHBIe TeMBI 3a1laHNi HAa KypCOBOW ITPOEKT npuBeaeHsl B pazaene 10 PII/I.

4.6. CamocrosTenpHas padoTa 00yJIaroIuXcs

Bungsl camocTosTenpHOM pa6OTBI " €€ TPYAOCMKOCTh IPUBCACHBI B Ta6J'II/II_IC 7.

Tabauna 7 — Bunbl camocToaTeabHON paboThl U €€ TPYJI0EMKOCTh

Bua camocrositenbHOM paboTh BIC{ZEO’ Cemectp 4, gac CemecTp 5, uac
1 2 3 4
N3yuenne TeopeTuuecKoro Marepuaa 64 10 33
qucturiaHel (TO)
[ToaroroBka K TEKyIieMy KOHTPOIIO 25 10 30
ycneBaemoctu (TKY)




[TonroroBka K MPOMEKYTOUHON 34 10

arrectaruu (I1A)

30

Bcero: 123 30

93

5. Ilepeuenp y4yeOHO-METOAMYECKOTO O0ECTIEUCHHS

JUUISL CAMOCTOSATENIbHON PabOThl 00YUYaIOIIMXCS 110 AUCIUTUTMHE (MOIYJTIO)
Y4eOHO-MEeTOAMYECKHE MaTepHalbl A CaMOCTOSTENBHON paboThl 0OyYaromIMXCsl yKa3aHbl B

. 7-11.

6. IlepedeHb MEYaTHBIX M AIEKTPOHHBIX YYCOHBIX U3/IAaHHHA
[lepeyeHnp nevaTHBIX U JEKTPOHHBIX YUEOHBIX M3/1aHUI pUBEIeH B Tadaule 8.
Tabnuna 8— [lepeueHp MeYaTHBIX U DJICKTPOHHBIX YUEOHBIX U3TaHUI

Komuectso
9K3EMILTSIPOB
Ug_ll_ngg;/ec bubnuorpagpuueckas ccpuika i 612%]2;;61{6
HIIEKTPOHHBIX
IK3EMILTIPOB)
https://lib.guap.ru/jirb | DnekTponuka: [ DIEKTPOHHBIA pecypc] yueOHoe
is2/components/com_ | mocobue / B. ®. Hlummiakos, T. I'. Tlomskosa, /1. B.
irbis/pdf_view/?6087 | llumniakos ; pex. B. ®@. Mummakos ; C.-Iletep6. roc.
65 YH-T ad’pOKOCM. MPUOOPOCTPOCHHS. - DJIEKTPOH.
texcToBble nad. - CII6. : U3a-Bo 'YAII, 2015. - 218 c.
https://lib.guap.ru/jirb | TIpoexktupoBanue JIEKTPOHHBIX YCHITUTEIbHBIX
is2/components/com_ | yCTpONCTB MaJioi MOIITHOCTH : [ DJICKTPOHHBIH pecypc] :
irbis/pdf_view/?6116 | yueGHoe mocodue / B. ®. Illumnuiakos, . B. Hlumnuiakos,
34 E. B. Aaucumosa ; pen. B. ®@. lllumnakos ; C.-Iletepo.
roC. YH-T a’3pOKOCM. MPUOOPOCTPOCHHUS. - IJIEKTPOH.
texcToBble faH. - CII6. : U3a-Bo I'VAIIL 2015. - 99 c.
https://lib.guap.ru/jirb | DnexTponuka : [ DIeKTpOHHBIA pecypc| : ydeOHO-
is2/components/com_ | metoauueckoe mocodue / B. @. Ilumnuiakos, 0. B.
irbis/pdf_view/?6423 | JlutBunoB, B. U. T'onwaposa ; C.-Iletep0. roc. yH-T
65 a’POKOCM. TMPUOOPOCTPOCHHUS. - DJIEKTPOH. TEKCTOBBIC
naH. - Cankt-IlerepOypr : U3n-Bo I'YAIL 2021. - 70 c.
7. IlepedyeHb AJIEKTPOHHBIX 00Pa30BATEIHHBIX PECYPCOB
UH(POPMAIIMOHHO-TEIICKOMMYHHUKAITMOHHOU ceTn «THTepHEeT»
[Tepeuenn 3JIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB nH(pOpPMAITUOHHO-
TEJICKOMMYHUKAIIMOHHOW ceTn «VHTepHeT», HEOOXOJUMBIX JUISi OCBOCHHUS JUCIUIUIMHBI

npuBeseH B Tabmme 9.
— TIlepeyeHp SIEKTPOHHBIX 00pPA30BATENBFHBIX PECYpCOB HMH()OPMAIMOHHO-

Tabmuma 9

TEJIEKOMMYHHUKAIIMOHHOU ceTH « HTepHEeT»

URL anpec

HaunmenoBauue

He npenycmoTrpeno

8. Ilepeuenpb nHDOPMAITMOHHBIX TEXHOJIOTHUMA

8.1. [lepeyenbp mTpPOrpaMMHOTO O0OECIEUEHUS, HCIOIB3YEeMOT0 IPH OCYIIECTBICHUU
00pa30BaTeILHOrO MpoIiecca M0 AUCLUILINHE.




[lepeuens nCmoNIB3yeMOro NporpaMMHOro o0ecriedyeHust mpeacrasieH B Tadmure 10.

Tabnuna 10— [lepeuens nporpaMMHOTo obecreueHus

Ne i/t HaumenoBanue

Multisim v14+

8.2. Ilepeuenp MH(OPMALIMOHHO-CIIPABOYHBIX CUCTEM,HCII0JIb3YEeMBIX npu
OCYIIECTBIICHUU 00Pa30BaTEILHOTO MPOIIecca MO JUCIHILTHHE

[lepeuenp wucCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM IMPEICTaBICH B
Tabaume 11.

Tabnuua 11— Ilepedyenp HHPOPMALMOHHO-CIIPABOUHBIX CUCTEM

Ne i/ HanmenoBaHue

He npenycmorpeno

9. MarepuanbHO-TeXHHYECKas 0a3a
CoctaB MaTepHalbHO-TEXHHUYECKONH 0a3bl, HEOOXOAUMOW JJsi  OCYIIECTBICHUS
00pa30BaTEIILHOTO MpoIiecca MO TUCIUTUIHHE, TIPEICTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepralbHO-TEXHIUUECKON 0a3bl

Ne HaumeHoBaHMe cOCTaBHOM YacTu Howmep aynuropun
n/m MaTepUaIbHO-TEXHUYECKOM 0a3bl (pu HEOOXOAMMOCTH)
1 | MynsTuMenuiiHas JEKIMOHHAS Ay IUTOPUS yia. bonbsmas Mopckasi,

n.67, ayn. 53-07, 21-
07, 21-18, 52-18, 52-

43, 32-03

2 | Cnenmanu3upoBaHHAs T1a00paTopus « IIMEKTPOHUKA)) yi. boneimas Mopckas,
.67, ayn.21-09

3 | KoMIbroTepHBIi Ki1acc yia. bonwsmas Mopckasi,

n.67, ayn.21-12, 21-13

10. OnenHouHble cpeaCcTBa Ui NPOBEAECHUS IPOMEXKYTOUHON aTTeCTalluU
10.1. CocTaB OLIEHOYHBIX CPEACTBIUISI TPOBEACHUS TPOMEKYTOYHOH aTTECTAIHH
00yyJaronuxcs mo IUCIUTINHE TpUBeeH B Tadymie 13.
Tabmuua 13 — CocTaB OIEHOYHBIX CPEACTB AJIsl IPOBEICHHSI TPOMEKYTOYHOM aTTeCTaIH

By npoMexyTouHO aTTecTalyu IlepeueHb OLIEHOUHBIX CPENICTB
DK3aMeH Cnucok BOIpOCOB K 3K3aMEHY;
TecTsl.
BrimonHeHne KypcoBOro mpoekTa DKcrepTHas OIleHKa Ha OCHOBE TPeOOBaHUMN K
COJIEP’KaHUIO0 KYPCOBOI'O IIPOEKTA.

10.2. B kauecTBe KpUTEPUEB OLEHKH YPOBHSA CHOPMUPOBAHHOCTH (OCBOCHHUS)
KOMIIETEHIIMI OOYYalONMMHCS TPUMEHSETCS] 5-0ayutbHasi IMIKajia OIEHKU C(HOPMUPOBAHHOCTH
KOMIIETEHIIN, KOTopas MpuBeaeHa B Tabnuie 14. B TeueHne cemectpa MOXKET HCIOIB30BAThCS
100-6ammpHast  mIKajga ~ MOAYJIBHO-PEUTHHTOBOM  CHUCTEMBI ~ YHUBEpPCUTETa,  IpaBuja
UCTIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIMM JIOKAJIBHBIM HOPMATHUBHBIM aKTOM
['YAIL




Tabnuna 14 —Kpurepuu onieHKH YpOBHSI CHOPMHPOBAHHOCTH KOMITETECHIIUN

O1eHKa KOMIIETEHIINHI

5-0ayutbHAas IIKaIa

XapakreprcTrka c(hOpMHUPOBAHHBIX KOMITCTEHITHIA

— oOyuaromuiics TIyOOKO ¥ BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHal;

— YBEPEHHO, JIOTHYHO, [10CJIEJOBATEIBHO U TPAMOTHO €r0 U3JIaracr;

— OIIUPAsACh Ha 3HAHUS OCHOBHOM W JIONOJIHUTEIBHOM JMTEPATYypHI,

«OTJIMYHO "
GaTeHO TECHO TPHBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJIOXKEHHS C MPAKTUICCKOM
JIESITEIIbHOCTHIO HATPABIICHHS;
— yMeno 000CHOBBIBAET U ApTYMEHTUPYET BBIIBUTAEMbIC UM HJICH;
— JieJ1aeT BBIBOABI M 00OOIICHHS;
— cBOOOJIHO BJIAJICET CHCTEMOH CIIeMATN3UPOBAHHBIX TTOHSITHI.
— o0OyJaromuiicss TBEPI0 YCBOWIJI MPOTpaMMHBINA MaTepHall, TPaMOTHO U
M0 CYIIEeCTBY H3JIaraeT ero, ONUpasch Ha 3HAHUS OCHOBHOU
JUTEPATYPHI,
«XOpOIO» — HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH; 3
GATCHOY — YBSI3BIBACT YCBOCHHBIC 3HAaHUS C MPAKTHYECKOH MACSITEIHbHOCTHIO
HATPaBIICHUS;
— apTyYMEHTHUPYET HaYUYHBIC ITOJI0KCHHUSI;
— JIeJIaeT BBIBOJKI M OOOOIICHHS;
— BJIAJICET CUCTEMOM CIICIIMAIM3UPOBAHHBIX TTOHSITHH.
— oOyuaromuiicss yCBOMWJI TOJIBKO OCHOBHOW MPOrpaMMHBIM MaTepual,
[0 CYIIECTBY H3JIaraeT €ro, OMHUPasch Ha 3HAHUSA TOJBKO OCHOBHOM
JUTEPATYPHI,
— JIOMYCKaeT HeCYNIECTBEHHBIC OMMOKN M HETOYHOCTH,
«yJIOBJICTBOPUTEITHHO) N
GAUTCHOY — UCTIBITBIBACT 3aTPYJHEHUS B MPAKTUYECKOM NPUMEHEHUU 3HAHUI
HaIlpaBJICHNUS,
— cJ1a00 apryMEHTHPYET HAyYHBIC ITOJIOKCHHUS,
— 3aTpyaHAETCS B (OPMYITUPOBAHNUN BBIBOJIOB H 000OIIICHUI;
— YaCTUYHO BJIAJICET CUCTEMOM CIICIIMAIM3UPOBAHHBIX TOHITHI.
— oOyyaromuicss HE YCBOWJI 3HAYUTEIBHOM 4YacTH MPOrpaMMHOTO
MaTepHaa;
— JIONyCKaeT  CYHICCTBCHHBIE  OMMMOKA W  HETOYHOCTH  IPHU
«HEYIOBJICTBOPUTEITHHOY i
paccMOTpeHHH MPOo0JIeM B KOHKPETHOM HAINPaBIICHUY;
«HE 3aUTEHOY

— UCTIBITHIBAET TPYJHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMUIA;
— HE MOXXET apryMEHTHPOBATh HayYHBIC MTOJO0KEHNUS,
— He POpPMYITUPYET BBIBOJAOB U 000OIICHUIA.

10.3. TunoBbie KOHTPOJIBHBIE 3a/IaHUS M HHBIC MaTEPHAITBL.
Bomnpocsr (3amaun) aiis sk3aMeHa mpeacTaBieHsl B Tadmuie 15.

Ta6mmia 15 — Borpocs! (3amaun) 115 9K3aMeHa

Ne Kon
wa [Tepedyens BonmpocoB (3a1ay) st IK3aMeHa HHMKATOPA
1 CoOcTBeHHBIH (6eCIpUMECHBIN) TOJTYTPOBOTHUK.
2 BonbT-amnepHas XxapakTepuCTHKA P-N Mepexoa.
3 [TapameTpuueckuii cTaOMIN3aTOP HAPSKEHHS HA CTA0MIIUTPOHE.
4 CHUMUCTOPBI: IPUHIIUT ICHCTBHSI, XaPaKTEPUCTHKH, TTApAMETPHI.
5 Tpan3ucTop Kak ycuauTeabHbii npuodop. Cxema OD.
IloneBoil TpaH3UCTOp € p-n  NEPEXOAOM: MPHUHIMI  JIEUCTBUS, OIK-13.1
6 XapaKTEPUCTHUKH, TAPAMETPHI. o
CeroMsnyvaromuid  AMOA: NPUHIMN  JCHCTBUS, XapaKTEPUCTHKH,
7 apameTpsl.
8 Onronapsl: NpUHLMUN IEHCTBUSA, XapAKTEPUCTUKHU, TAPAMETPBI.
9 PexuMbl paboThl YCHIIATEIIS.
10 BbectpanchopMaTopHblid yCUIUTEIh MOITHOCTH.




Yceumurenn MOIIHOCTH B KIFOYCBOM PEKUME. I[I/IaFOHaJ'II)Haﬂ

11 KOMMYTallus KI04eH.

12 Peanuzamus koppekTupyromux yctpoicts Ha OVY.

[ToctpoeHne cxeMm, pealu3yIONIMX HEJIWHEHHbIE CTaTUYECKHE H
TUHAMHYECKHE XapaKTePUCTHKU DIEMEHTOB U YCTPOWCTB CHUCTEM
ABTOMATHUYECKOTO YIPABICHHUS HA OCHOBE ONEPAIIMOHHBIX YCHIIUTEIICH.

13 HenuneitnocTs Buaa «30Ha HEUYBCTBUTEIBHOCTHY

14 IIpuMeCHBIN OJyIPOBOJHUK.

15 BrinmpsiMuTensHble MOMTYIPOBOJAHUKOBBIE UONBI: MPUHIUI JIEHCTBUS,
XapaKTEPUCTHKH, TAPAMETPBIL.

16 JlnoHbIe TUPUCTOPBI: MPUHIUN IEHCTBUS, XapaKTEPUCTUKH, TAPAMETPHIL.

17 [Tpuniun aeiicTBUs OUTIOJIIPHOTO TPAH3UCTOPA.

18 Pexumbl paboThl OUIOISIPHOTO TPAH3UCTOPA.

19 [ToneBoil TpaH3UCTOP C H3OJUPOBAHHBIM 3aTBOPOM M BCTPOEHHBIM
KaHAJIOM: IPUHLIUN JICHCTBHSA, XapaKTEPUCTUKHU, ITAPAMETPBHI.

20 doronpuemuuku  (poropesucrop, ¢doroauon): mnpuHimn Aericteus, | OIK-1.V.1
XapaKTEPUCTHKH, TAPAMETPBIL.

21 Knaccudukanus ycunurenei.

22 Oco0eHHOCTH TTOCTPOCHHUS CHIIOBBIX KaCKaJIOB.

23 Yeunutenu  MOIIHOCTH B KiIOUeBOM  pexume. CummerpuyHas
KOMMYTalHsl KJIKYEi.

24 Tunossle cxembl BKIoueHus: OY (MHBEpTHPYIOLEe BKIIOYCHHE).

25 Peanuzamuss HEMUMHEHHBIX  XapaKTEepPUCTUK HA  OCHOBE  JIMOJHO-
PE3UCTUBHOM STYEHKH.

26 DJIEKTPOHHO-IBIPOYHBIN MTEPEXO/I.

27 [TomynpoBoAHUKOBBIE CTaOMIINTPOHBIL: TIPHUHIIATT NEeHCTBYS,
XapaKTePUCTHKH, TapaMETPHI.

28 TpuomHblE  TUPHUCTOPBI:  TPHUHIHUI  JEHCTBUS,  XapPaKTEPUCTHUKH,
napaMeTphl.

29 Tpan3uctop kak ycunurenbHblid mpubdop. Cxema OB.

30 Cratudeckue  BOJNBT-aMIIEPHBIE  XapPaKTEPUCTUKA UM TapaMmeTpsl
OWITOJIIPHBIX TPAH3UCTOPOB.

31 [ToneBoit TpaH3UCTOP C U30JHUPOBAHHBIM 3aTBOPOM M MHAYIIUPOBAHHBIM
KaHAJIOM: IPUHIINT JISHCTBHS, XapaKTEPUCTUKH, TTAPAMETPBHI.

32 dotonpueMHuKH (HoTOTpaH3UCTOP, HOTOTHPUCTOP: MPUHIIHII JCHCTBUS, OIK-1B.1
XapaKTEPUCTUKH, TTAPAMETPHI). o

33 [Toka3zaTenu KauecTBa yCHINTEIbHBIX YCTPOHCTB.

34 TpanchopMaTOpHBIA YCHITUTENh MOITHOCTH.

35 YcunmuTenu MOIIHOCTH B KIIIOUYEBOM  pexume. Hecummerpuuanas
KOMMYTallus KIFoUeH.

36 Tunossie cxembl BKioueHHs1 OY (HEMHBEPTHPYIOIIEE BKIIOYCHHE).

37 [ToctpoeHne cxeMm, peanu3yIOUIMX HEJIWHEHHbIE CTaTUYeCKHe W
TMHAMAYECKHE XapaKTePUCTUKHA DJIEMEHTOB W YCTPOWCTB CHCTEM
ABTOMATHUYECKOTO YIPABJICHHUS HAa OCHOBE ONEpAIMOHHBIX YCHIIUTENIEH.
HemmueltnocTh BUIa
«Orpa"uueHue»

Bomnpocs! (3agaun) mis 3adera / nug¢. 3auera npencrabieHs! B Tabuuue 16.

Ta6mmia 16 — Boripocs! (3amaun) nis 3auera / qudd. 3adera

Kon

Ne m/m [Tepeuens BompocoB (3agau) s 3aueta / nudd. 3auera

HWHAUKATOpa




\ Y4eOHBIM MJIAHOM HE IPETYCMOTPEHO

[lepeuenr TeM s KypcoOBOTO MPOEKTUPOBAHUS/BBIOIHEHUS KYypCOBOH pabOThI

MpeICTaBICHBI B Ta0nwmie 17.

Ta6mmma 17 — [lepeders Tem i KypCOBOTO MPOSKTHUPOBAHMSI/BBITIOJIHEHUS KyPCOBOH pabOTHI

No 1/ [IpumepHbIil IepeyeHb TEM ISl KypCOBOTO MPOSKTHPOBAHNUS/BBITIOITHEHUS
B KypcoBOH paboThl
1 [IpoexkTupoBaHuEe  DJIEKTPOHHBIX  YCHJIMTEIBHBIX  YCTPOWCTB  MaJlod
MonrHocTu. MunuBuayansHoe T3
Bompocel i1 npoBeneHUsT NPOMEXYTOYHOM aTTECTallMM B BHJE TECTUPOBAHHUSA

npezcTaBieHsl B Tadmuie 18.
Ta6mmia 18 — [TpumepHslii nepedeHs BONPOCOB IS TECTOB

Ne /0

[IpuMepHBIii epeyeHb BOIIPOCOB IS TECTOB

Kon
WHJUKaTOpa

1

VYKaknTe KaK JOJDKHBI OBITh CBS3aHBI KPUTHYECKOE 3HAUCHUE
ko3 duurenTa o0patHoii cBs3u Pxp ¢ koapdunmentom ycunenus K

ycunuTesst 0e3 00paTHOM CBSI3U JIsl BOSHUKHOBEHUSI CAMOBO30Y K ICHHSI.

I.Bxp=1/K
2.Bkp=1/K

3.pxp<1/K

VYKaXuTe Kak MOBBICUTH CTAOMIBHOCTD YAaCTOTHI T€HEPATOpA.

1. Ucnionb30BaTh CXEMBbI KBAPIEBBIX T€HEPATOPOB
2. Ucnonb3oBatk cxembl RC-renepaTtopon
3. Ucnonw3oBath cxeMbl LC-reHepaTopoB

Pacnpe,ueJmTe B HpaBHHBHOﬁ OCICA0BATCIIbHOCTU aJITOPUTM
OIPECACIICHUS SKBUBAJICHTHOTO COIIPOTUBJICHHUA LICIIA ITOCTOAHHOTO TOKA
CO CMCHIAHHBIM COCAUHCHUEM PE3UCTOPOB, MCTOAOM CBCPTHLIBAHUA.

R 1 R 2

R
h

|u

IE E

o Ra=R123+R4

Riz=R1+R2

OIIK-1.3.1




I

2 Ri2a R1z R3

VYkaxure Kakoil GopMbl HanpsKeHUE (POPMHUPYETCS Ha BBIXOJIE
TpUTTEpA.

. IPAIMOYTOJIBHOU
. TPE€YTOJIbBHOMU
. CHHY COMIAJIbHOM

AW N ==

. IPOU3BOJILHOM

BriOepure 1711 uero Hy>XHbl JUOAHO-pe3uCcTUBHbIE sueiiku (P).

1. 1u1g peanu3anyuy TUIOBBIX KYCOUYHO-JIMHEHHBIX XapaKTEPUCTUK

2. UIsl OTpAaHUYEHUS NTAaPaMETPOB BXOJHOTO CUTHAIA

3. Ui orpaHUyYeHUs TapaMeTPOB BBIXOJHOTO CUTHAIIA

4. nuist mpeoOpa3oBaHMs CUTHAJIOB TIEPEMEHHOTO TOKA B TIOCTOSTHHBIMH,

5. 15 obecrieyeHus 3alIOMUHAHUS HANPSHKEHUH OpOroB cpadaThIBaHUS
JIMOJIOB U CTYINIEHYaTOro M3MEHEHUs Koa(hdulLlMeHTa nepeaadn BX0OJHOTO
UBsx u onopHoro Uon HanpsKEHU.

IIpu nogaue cMHYCOMAAIBHOIO CUIHAJIA HAa BXOJ MHTErpaTropa
IIOJIy4aeM. . .

1. GpUIBbTp BEpXHUX YaCTOT
2. GUIBTp HUKHUX YACTOT
3. GUIBTpP CPETHHUX YACTOT

[Ipy cuMMeTpUYHONM KOMMYTAIMK KITFOYEH, IS CTy4asl aKTUBHO-
WHAYKTUBHOW Harpy3KH, TOK B Harpy3kKe...

1. He pepsIBaeTCs
2. mpepsIBaeTCs
3. IMeeT KPAaTKOBPEMEHHBIE Pa3pPhIBbI

BriGepuTe 13 epedrcIeHHOrO 10 KAaKOMY MapamMeTpy KIacCu(UIupyoT
YCUIIUTEIH:

1. no pexxuMy paboThI (JIMHEHHbBIE U HEJTMHENHBIE),
2. 110 KOJIMYECTBY KaCKaJI0B YCUJICHHUS,

3. 1o yIeMeHTHOM 0Oase,

4. o Ha3BaHUIO

[IpuMecHBIN OIyIIPOBOJHUK — 3TO

1.CMech HECKOIBKUX Pa3IMUHBIX IIOJYTIPOBOIHUKOB.

2.CruiaB KpEMHUS ¥ TeépMaHMsL.

3.IToynpoBOAHHK, CoepIKAIINI B HEOOIBIION KOHIICHTPAIIMH TTPAMECH
C BJIEHTHOCTbIO, OTJINYHON OT BaJIECHTHOCTH OCHOBHOT'O BEIIECTBA.
4.MexaHnueckasi CMECh YaCTHIl METaJlJIa M TUJIEKTPUKA.




10

[TomyueHre NOTyPOBOTHUKOB P-THUTIA 0OECTICYNBAIOT TIPUMECH
1.C BaJIeHTHOCTBIO MEHbIIIEH, yeM y ucxoganoro matepuana (In, Ga).
2.YetsipexBanentusie (C, Sn).

3.IlatuBancuTHbIC (AS, Sb).

4.C BaJICHTHOCTBIO OOJIBIIIEH, YEM Y UCXOAHOTO MaTepuaa.

11

ConocTaBbTe Ha3BaHUS OHEPICTUICCKUX ypOBHCfI IPpUMECHOT'O
MOJIyIpOBOAHHKA C HAUMCHOBAHUAMMU:

(] (] I

I~

L

(

A) 30Ha IPOBOJIUMOCTH,
b) BanenTnas 30Ha,
B) 3anpemiennas 30Ha.

3anummmre BHIOpaHHBIE OyKBBI O]l COOTBETCTBYIOMIMMU Idpamu: 1 -

2-,3-.

12

OCHOBHBIMH IMOABUKHBIMHU HOCHUTECIAIMU B IIOJIYIIPOBOJHHUKE P-THUIIA
SABJIAKOTCA:

1.O1eKTpOHBL.

2. IlonoxuTeIbHBIC HOHEBL.
3.0TpunaTenbHbI€ HOHBI.
4 JIp1pKu.

13

OCHOBHBIMH IMOABUKHBIMU HOCHUTEIIAMH B IIOJIYIIPOBOJHHUKE N-Tuma
SIBJIIFOTCA:

1.ITomoxxuTeIbHBIE HOHBI.
2.O7€eKTPOHBL.
3.0TpunaTenbHbIe HOHBI.
4.J1p1pKn.

14

ConocraBbTe Kakue U3 MPEAJIOKEHHBIX OJIBUKHBIX HOCUTENIEH B
MOJTyIPOBOJIHUKAX COOTBETCTBYIO:

1. p-Tuny,
2. N-Tumy.

N3 npeyioxkeHHBIX:

A) ITonoXuTenbHbIC HOHBI.
b) DnextpoHsl.

B) OrpuniarenbHbie HOHBI.

I') Abipxu.
3anummte BHIOpaHHBIE IU(PHI IO COOTBETCTBYIOMIMMHU OyKBaMU:




1- ,2-

15 CormocTaBbTe BU/I TTpoliecca
A) mddysus,
B) npeiidp
HOCHUTEJIS B TIOJYIIPOBOJHHUKE U €r0 OIMCAHUE!
1) [IBuxeHue HocuTenel 3a CYeT NEKTPUIECKOTO MOJI.
2) XaoTHUecKoe TEIIOBOE IBUKEHUE HOCUTENEH.
3) JABu>KeHue 3a cueT pa3HOCTH KOHIEHTpAIUil.
3anummre BIOpaHHBIE HU(PHI O COOTBETCTBYIOIIUMHU OyKBaMU:
A- ,b-
16 [TonynpoBoaHuku. MexaHu3M AIEKTPUUECKON TPOBOAMMOCTH. Bub
10JIyIPOBOJIHUKOB. IIpakTHueckoe npuMeHeHue.
17 Juoa. Tunel quoaoB. XapakTepUCTUKH U APaMETPhl IMOJIOB.
18 DneKTpoHHBIE KOMITOHEHTHI. Kitaccudukanms.
19 JlnonHo-pesuctusHble stueiiku ([APS). Onpenenenue. Hasnauenue.
YcnoHoe obo3nauenue J[PS.
20 OCHOBHBIE 3JIEMEHTBI VIEKTPOHUKH.
21 VYKaxkure Kak JOJKHBI ObITh CBA3aHbI CABUT (a3 Qyc HaNpsKEHU
YCUJIUTEJIEM CO CABUIOM (ha3 (pOC HANPSHKEHU B LIeH 00paTHON CBS3U
U1 BOSHUKHOBEHHS CaMOBO30Y KACHUS.
1. yc + @oc = 2nn (n — meJI0e YKCIIO),
2. gpyc + @oc = 1/2nn (n — nenoe 4ucio),
3. pyc + @oc = 7tn (n — 1eI0e YUCIIO).
22 AMIUTUTYTHBIA MOJTYJIATOP — 3TO ...
1. mpeoOpa3oBaresb MOCTOSTHHOTO CUTHAJa B IEpEeMEHHBIN
(UKCUPOBaHHOMN YaCTOTHI,
2. mpeoOpa3oBaTellb NEPEMEHHOTO CUTHAJIa B TOCTOSIHHBIN
3. mpeoOpa3zoBaTesb IEPEMEHHOTO CUTHAIA B IEPEMEHHBIH PyTOM
4acTOTBHI. OIK-1.Y.1
23 Bribepure B kakux ycrpoictBax CAY yarie Bcero npuMeHsIOTCS
BBINPSIMHUTEIH:
1. B uCTOYHMKAX UTaHUS,
2. B CETEBBIX (PHUIBTPAX,
3. B CUJIOBBIX IPUBOJIAX.
24 Tpurrep popmupyeT BbIXOIHOM CUTHAI IPU [10/1a4€ BXOAHOTO
CUTHAJA. ..
1. mpou3BoIBHOM (hOpMBI,
2. OIIpeesIEHHOTO BU/A,
3. ¢ HyJIEBOM aMIUIATYIOM.
25 Ykaxkute npuMep NpUHIUIHAIBHON deKTpudecKkon cxema JIPI:




3

26

Hpeiid HyIa B peaTbHOM HHTETPATOPE - ITO

1. mosaBacHME BBIXOJHOI'O HAIIPSXKCHUA IIPHU HYJICBOM
BXOJAHOM HaIIPsSXKCHHUU,

2. CHIDKCHHE BBIXOJHOI'O HAITPSXKCHUA,

3. U3MEHEHHE YaCTOTEI BBIXOJHOI'O HAITPSIZKCHUS.

27

K HEAOCTAaTKaM pPEeKUMa CHMMCTpH‘IHOﬁ KOMMYTallu OTHOCHUTCHA:

1. noBBIIIEHHBIN YPOBEHSD ITyJIbCALMI TOKA HA HArpys3Ke,
2. He CTaOUIIbHOCTD BBIXOAHOI'O HaNPSKEHUS,
3. y3Kkuii AMana3oH U3MEHEHUs] CKBAKHOCTHU UMITYJIbCOB.

28

Ycunurenu kiaccuGUIUpPYIOT TO:

1. poay Toka (MOCTOSIHHBIN U IEPEMEHHBIH ),
2. 1O YaCTOTHBIM XapaKTEPUCTHKAM,

3. TI0 KOJTMYECTBY KAaCKaJIOB YCUJICHHUS,

4. 0 Ha3BaHUIO.

29

ConocTaBbTe Ha3BaHU 3JIEMEHTOB M UX 0003HAUEHUE HA CXEME:

5.
A) 3azemiienue.

b) Konnencarop.

B) Pesucrop.

I') [lepemenHbIi pe3ucTop.

M) [lepemeHHbII KOHIEHCATOP

3anummmre BIOpaHHBIE HU(PHI O COOTBETCTBYIOIIUMHU OyKBaMU:
A- ,b- ,B- ,I'- ,]I-

30

CormocTaBbeTe CXCMY BKIIFOYCHHS BBIIIPAMUTCIIBHOTO AUOAA IJIsA




UCCIICIOBAHMUSL:

A) npsimoii BeTBu BAX,

b) oOpatnoii BetBu BAX,
CO CXE€MaMH IMOJIKITIOYCHUS:

1A
NN
o+ |
|
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-+ | &

1 2
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N Q
+
\V O Y (V) -
R Q

3 4

3anuiuTe BhIOpaHHbIE HUQPHI 10 COOTBETCTBYIOLIUMH OyKBAMU:
A- ,b-.

31

[Topsimok pacuera Tpexda3HbIX ceTel ¢ HEpaBHOMEPHOU Harpy3Ko# ¢as:

1) onpenesnsaoT ceueHrne MpoBOIOB, CUYUTAsI HATPY3KY PaBHOMEPHOI;
2) pacmpeernsoT 0 BO3MOXXHOCTH Harpy3Ky Mexay (azamu
PaBHOMEPHO;

3) onpexenstoT (a3Hble WK MeX(a3zHble TOTepU HaNpsKeHus; 4) npu
HEOOXOIMMOCTH TIepepactpeieITIOT Harpy3Ky Mexty (azamu;

5) AenaroT MpOBEPOYHBIN pacyer.

32

HOpr)IOK pacducTa TOKOB KOPOTKOI'O 3aMBIKaAHUA 11O PACYHETHBIM KPHBBIM:

1) HaXOJAT pacueTHOE CONIPOTUBIICHHUE;

2) HaXOJAT MO PACYETHBIM KPUBBIM NIEPHUOJUUYECKYIO COCTABIISIONLYIO
TOKa KOPOTKOTO 3aMbIKaHUS;

3) IpUBOJAT pacYETHOE CONPOTUBIICHHE K HOMUHAIBHON MOILTHOCTH
BCEX F€HEPATOPOB B CXEME;

4) HaxoAT aOCOMIOTHOE 3HAYCHHE TOKA KOPOTKOTO 3aMBIKAHUS JIJIS
TeHEPATOPHOTO HATPSIKECHUS.

33

VkaxnuTe Kakoe BKIIOUCHHE P-n nIepexoga Ha3bIBACTCA ITPAMBIM:

1.CrocobcTBytolIIIee YXOIy MOABMKHBIX HOCUTENEH OT p-h mepexoa.
2.YBenuyuBaroliee CKauok MOTEHI[MaNa Ha P-n Mepexoe.

3.I1mroc BHENIHETO UCTOYHUKA K P-00J1acTH, MUHYC — K N — 00JIacTH.
4.11mroc BHENTHET0 HCTOYHUKA K N-00J1aCTH, MUHYC — K p — 00JIacTH.

34

VkaxnTe Kakoe BKIIOUCHIE p-n n€pexoga Ha3bIBACTCA 06paTHBIM.

1.CriocobcTByro1IIee TBUKEHUIO TIOBM)KHBIX HOCUTEJIECH K P-N
nepexony.

2.11nroc BHENTHET0 UCTOYHHUKA K N-00J1aCTH, MUHYC — K P — 00JIaCTH.
3.I1mroc BHENIHETO UCTOYHUKA K P-00J1acTH, MUHYC — K N — 00JIacTH.
4.YMeHbIIarolniee CKauyoK MOTEeHIMaaa Ha P-n MepexoJie.
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VYKakuTe KaKkylo BaJ€HTHOCTh 00eCIeunBaeT NoJyueHUue
MOy IPOBOIHUKOB N-TUTIA!

1.TpexBanentusie (In, Ga).

2.YetwsipexBanentasie (C, Sn).

3.C BaJIeHTHOCTBIO OOJIBIIIEH, YeM y UCXOAHOTO MaTepuana (As, Sb).
4.C BaJIeHTHOCTBIO MEHBIIICH, YEM Y HCXOJHOT'O0 MaTepuaJa.

36

Hepqu/ICHI/ITe BU/BI JICKTPUYCCKUX MICPEXOI0B. Onumure BH/bI
QJICKTPHUYCCKUX IICPCXO0B.

37

Haiite onpeseneHne KOPOTKOro 3aMblkaHus B uenu. M3o0pasure cxemy
KOPOTKOI'O 3aMbIKaHUSI.

38

[IpumecHble NOTYNIPOBOJHUKY N- U P — TUIA. DHEPreTHUECKUE YPOBHHU.
Pacnosiosxenue ypoBHst @epMu y OJIyIPOBOJHUKOB N- U P — THIIA.

39

CeMelcTBO BOJIBT-aMIIEPHBIX XapaKTEPUCTUK (poTomoa.

40

®oroauon. Onpexnenenue. [Ipunuun neiictBus. Cxema BKIIOUYEHUS B
(GhOTOIMOTHOM PEXKUME.

41

VYKaXkuTe BOJIbT-aMIEPHYIO XapaKTEPUCTHKY (POTOPE3UCTOPaA MPH ABYX
3HA4YEHHUSAX CBETOBOTO NMOTOKa D.

42

[lepuon T cinenoBaHust UMIYJILCOB CHMMETPHUYHOTO MYJIbTUBHOpaTOpa
OIIPEAEIIAETCS KaK:

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

43

"®a30HeUyBCTBUTENBHBIN 1EMOAYISTOP" - 3TO

1. OOBIYHBII BBIIPAMUTEIIb IEPCMEHHOT'O TOKA,
2. ACMOAYJIATOP AJId BXOAHOI'O CUT'HaJIa C MMOCTOSIHHOM (1)8.30171,
3. ACMOOYJIATOP AJId MMOCTOAHHOT'O BXOAHOI'O CUT'HAJIA.

44

Tpurrep - 310

1. mepexioyaroniee ycTpoicTBO, BhIpa0aThIBaIOIIEe HAPSKEHUE C
KPYThIMU ()POHTAMU B 3a/1aHHBIE MOMEHTHI BPEMEHH.

2. mepekyroyaroliee yCTpoiCTBO, BBIpa0aThIBAIOIIEE BBIXOJHOE
HaIpspKEHUE B 3aJJaHHBIE MOMEHTBI BPEMEHHU.

3. mepexIiroyaroliee yCTpoicTBO, BhIpadaThIBarollee 3HaUuTeIbHOE
BBIXOJTHOE HAINpsHKEHUE MPOU3BOIBHOMN (HOpMBI

4. mepeKITI0YaoIee yCTPOUCTBO, BhIpabaTHIBAIOIIECE 3HAUUTEIIBHOE
BBIXOJIHOE HANpsKEHUE B OMpeieIEHHbIE MOMEHThHI BpEMEHU

45

Henuneiinbie npeoOpa3oBaHusi HENIPEPHIBHBIX CUTHATIOB HY>KHBbI JUIS:

1. MOenMpOBaHMs HEIMHEUHBIX MPOLIECCOB,
2. MOBBIIICHUS Ka4ecTBa PabOTHI yCTPOMCTBA,

OIIK-1.B.1




3. obecrnieueHns 3a1aHHBIX MTOKA3aTeNel KauecTBAa CUCTEMBI YIIPABICHUSL.

46

CkopocTh HapacTaHusl BBIXOIHOTO CUTHAja Ha BBIXOJIE HHTErpaTopa
MIPOINOPLIMOHAJIbHA!

1. BeanumHe HAIMpsKCHUA Ha BXO/JIC,

2. CKOPOCTH U3MCHCHUS HAIIPSAKCHUA HA BXOAC,
3.BpCMCHI/I 3ala3/ibIBaHHA CUT'HaJIa Ha BXOJEC,

4. gacToTe HAIMpsPKCHUA HAa BXOJEC.

47

CyTb paboOThl YCHWIIATENS B KITFOUEBOM PEIKUME 3aKITI0YATCS B!

1. Harpy3ka nepuoJuuecku NOAKII0YAeTCs/OTKIII0YAeTCs K UCTOUHUKY
MIUTaHUs,

2. Harpy3ka OCTOSIHHO NMOAK/IIOYE€HA K HCTOUYHUKY ITUTAHUS,
HaIIpsHKEHUE KOTOPOIO PETYIUPYETCS yCUIIUTEIIEM,

3. Harpy3ka nozakiirouaeTcsi K MCTOYHHMKY ITUTaHUS Ha CTPOIrO
OIpeIeIEHHOE BPEMSL.

48

JlaiiTe onpeneneHne yCHuInTes:

1. Yeunurens — 3TO yCTPONCTBO, IPEIHA3HAYEHHOE ISl YBEJIMYEHHUS
MapaMeTpoB CUrHaJIa (HapsKEHUsI, TOKA, MOLUTHOCTH).

2. Ycunurenb — 3TO YCTPOMCTBO, MTPEIHA3HAYEHHOE JIJIS1 U3MEHEHUS
IapaMeTpoB CUTHAJIA,

3.Ycunurenb — 3TO YCTPOUCTBO, IPEAHAZHAYECHHOE JIJIS1 BHITTOJTHCHUSI
onpenenéHHbIx 3a1a4y B CAY.

49

VYKakuTe aMITUTYAHO-4YaCTOTHYIO XapakTepucTuky (AUX) ycumurens
MIOCTOSIHHOT'O TOKA:!
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Vkaxnre CXEMY BKIIIOYCHUS OIIOPHOI'0 AUOJA.
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51 BriGepuTe u3 mpeaiokeHHBIX XapaKTEePUCTUK 3aBHCUMOCTh OOPaTHOTO
Toka kosekropa Iko ot remnepatypst T.
ko Iko lko ko
°C °C °C °C
0 T 0 T o T o T
1 2 3 4
52 YcTaHOBUTE COOTBETCTBUE MEKIY YCIOBHBIMU 0003HAYEHUSIMH U
Ha3BaHMUSIMH 3JIEMEHTOB.
1. 2.
L
Ll
3.
A — Tpansucrop n-p-n,
b — Tpaunzucrop p-n-p,
B — IloneBoii TpaH3UCTOP C KaHAJIOM N-THUIA,
I' — onepanOHHBIN yCUIIUTEb.
3anuimTe BoIOpaHHbIe OYKBBI 11O COOTBETCTBYIOMIMMH OykBamu: 1 — |
2— ,3-
53 YCcTaHOBHTE COOTBETCTBUE MEXK/TY YCIOBHBIMH 0003HAUEHUSMH U

Ha3BaHUAMMH SJICMCHTOB.

N

S. 6. 7.

A — ®oronuon,
b — TyHHenbHbBINM 110N,
B — Moct auoaHsbli,




I' — Iunuctop,

J — CtabunutpoH (crabucrop),

E — ITonynpoBOXHUKOBBIN U0,

K — Pesucrop,

3 — Konpnencarop,

N — Tupucrop.
3anuimmre BHIOpaHHBIE OyKBBI O]l COOTBETCTBYIOIIMMHU OykBaMu: 1 —
2— ,3—- ,4- /5- ,6- ,7-

54 3anuiuTe Mocie10BaTeIbHOCTh JEHCTBUN NP ONpeAeIeHUN
HAINpPsDKEHNS CTAa0WIM3aUK CTa0MINTPOHA.

1. Onpenenenve HanpsKEHUS CTAOMITU3ALIH.
2. TlocTpoeHue cxemsl.
3. Tloctpoenne BAX.

4, HpOBe,Z[eHI/Ie OKCIICPUMCHTOB.

Haxoxxnerne o6patHoit BetBr BAX crabuiantpoHa.

55 YKaKuTe, KAKOBO CMEIICHUE Ha TPAH3UCTOPE Ta p-N-p MPH €ro
BKJIFOUEHHH 110 CXEMeE C 001ei 0a30ii.

S 24 & 224
— — + —
+ + — +
& g & 724
1 2
X 24 & o
_ _ N 3
& & & o
3 4
56 VYceunurenbHBIN Kackas ¢ obmiei 6a3oit. Onpenenenue. [TpuHITMT
paboTtel. Cxema BKIIIOUYECHHS.
57 YeunuTenbHBIN Kackas ¢ o0uM sMutTepoM. [IpuHium padoThI.
O0o03HaueHNEe Ha CXEME.
58 YcunureapHbINA Kackajl ¢ 00IKUM KosutekTopoM. OnpeseneHue.
[Tpunumn padotsel. O603HaYEHUE HA CXEME.
59 Tpunucrop. Onpenenenue. [Ipunnun padotsl. O603HaUEHHE HA CXEME.
60 Monaynstopel. Onpenenenue. Buasl mogymnsitopos. [Ipumenenwue.

[lepeueHb TeM KOHTPOJBHBIX PabOT MO NUCHUIUIMHE OOYYaIOIIUXCS 3a09HON (hOPMBI
00ydYeHHsI, Ipe/ICTaBICHBI B Ta0wmIe 19.

Tabmuua 19 — ITepeueHb KOHTPOJIBHBIX paboT

No /it [lepedyeHp KOHTPOIBHBIX PabOT

He npegycmorpeno

10.4. MeTtoguueckie  MaTepualbl,  ONPEACISAIOIMNE  TPOUEAYPHl  OLCHUBAHHSA
UH/IMKAaTOPOB, XapaKTepU3YIOMIMUX d3Tanmbl (HOPMUPOBAHMS KOMIIETEHLUMH, COAEp)Karcs B




JOKaJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTUpYyIOIIMX NOPSAIOK M MPOLERypY
IPOBE/ICHUS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHOW aTTeCTallui 00ydaroImuxcs
I'VAIL

11. Metoauueckue yKa3aHus JUisi 00yHaromIuXcsl IO OCBOCHUIO TUCITUTLINHBI

11.1. Meroaunueckue ykazaHUS [UIsi OOy4YalOIIUXCS MO OCBOCHHUIO JIEKIMOHHOTO
Marepuana.

OCHOBHOE Ha3HAY€HHUE JICKIMOHHOTO MaTepuajia — JOTUYECKU CTPOUHOE, CUCTEMHOE,
rIyOOKOe M SICHOE€ H3JIOKeHHE ydeOHoro martepuana. Ha3znaueHue COBpEMEHHOW JIEKIIUU B
pamMKax TUCIHUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MH(OPMAIUIO 1O TEME, a B OCBOCHHHU
byHAaMEHTANBHBIX MPOOJIEM AUCIUIUIMHBI, METOIOB HAYYHOTO TO3HAHUS, HOBEUIINX
JTOCTIKEHUI HaydyHOW MbIcTu. B ydeOHOM mporiecce JEeKIUsl BBIMOIHAECT METOAOJIOTHYECKYIO,
OpraHU3AIMOHHYI0 ¥ MHGOPMAIMOHHYIO (GyHKIMH. JIEKIUs pacKpbhIBacT MOHITHIHBIA ammapar
KOHKpPETHOW oOjacTu 3HaHMS, €€ MpoOJeMBbl, JaeT LEIbHOE MPEJCTaBICHHE O NUCLUIUIMHE,
MOKa3bIBACT B3aUMOCBSI3b C IPYTUMU AUCITUTUTHHAMM.

[TnaHupyeMble pe3yJIbTaThl IPU OCBOCHUU 00YUYAOIIUMHUCS JICKIIMOHHOTO MaTepHaia;

— TIOJIyYEeHHUE COBPEMEHHBIX, LIEJOCTHBIX, B3aUMOCBA3aHHBIX 3HAHWUM, YPOBEHb
KOTOPBIX OIPEAEIISIETCS LEJIEBOW YCTAHOBKOM K Ka)K/10M KOHKPETHOM TEME;

—  TIOJy4YEHHUE OTbITa TBOPUYECKOW pabOThl COBMECTHO C MPEIOAaBaTENIEeM;

— pa3BuTHEe MpO(EecCHOHANBHO-IEIOBBIX  KAauecTB, JIOOBU K  TpeaMeTy |
CaMOCTOSITEJIBHOTO TBOPYECKOTO MBIIILJICHHUS.

— TOSIBJICHHE HEOOXOAMMOTO UHTEPECa, HEOOXOIUMOTO JJISI CAMOCTOSITEILHON paboTHI;

— TIOJy4YeHWE 3HAHUW O COBPEMEHHOM YPOBHE pa3BUTHS HAYKH W TEXHUKH U O
MPOTHO3€ UX PA3BUTHS Ha ONIMKaMIINe TOIbL;

— HAYYUTHCS METOJUYECKH 00pabaThiBaTh Marepwall (BBIICISITH TJIaBHBIE MBICIHA U
MOJIOKEHUS, TIPUXOJUTh K KOHKPETHBIM BBIBOJIAaM, IIOBTOPSATH WX B Pa3IMYHBIX
bopMyIHpoBKax);

—  TMOJIy4YeHHE TOUYHOTO MOHUMAHHUS BCEX HEOOXOUMBIX TEPMUHOB U TIOHITHH.

JIeKUMOHHBIA MaTepuall MOXET COMNPOBOXKIATHCA JAEMOHCTpPALMEl  CIIAIOB U
UCTIONB30BAaHUEM pa3laTOYHOTO MaTepuaja TMpU MPOBEACHUU KOPOTKUX AUCKYycCHU 00
OCOOEHHOCTSIX MPUMEHEHHS OT/ICTBHBIX TEMATHUK TI0 JTUCIUTIIIUHE.

CTpyKTypa NpeoCcTaBICHUs JSKIIMOHHOI0 MaTepraa:

- JIEKIIHS C UCIIOJIB30BaHHUEM CJIAMI0B

- OCHOBHBIE TOHATHS O MPOBOJAUMOCTH MOJIYITPOBOIHUKOB

- CTPYKTypa MOJyIpOBOJHUKA

- CTPOCHHE TIOTYTPOBOTHUKOBBIX IPUOOPOB

- BAX pa3nu4HbIX MOJIyIPOBOJAHUKOBBIX TPHUOOPOB

- IOCTPOEHUE PA3NUYHBIX DIEKTPUUYECKHX CXEeM Ha
OCHOBaHUHMCBOWCTB MOTYTIPOBOTHHUKOBBIX TPHOOPOB

Jlex1iuu OCHOBBIBAIOTCSI HA yU€OHOM TTOCOOHH:

Iumako B.®., IMomskosa T.I'., IlunutakoB JI.B. Dnexkrponuka: yuedHnoemocooue /
[Ton pen. Hlunuakosa B.®.  CII6.: 'YAIIL — 2015. — 216¢

11.2. Meroanueckue ykazaHHUS Ui OOydYaIOMUXCS MO TPOXOXKICHUIO MPAKTHUYECKUX
3aHATHH.

[IpakTuyeckoe 3aHATHE SBISETCS OJHOM M3 OCHOBHBIX (POpPM OpraHu3alMu y4eOHOTro
mpoliecca, 3aKJIF0YaroIIascs B BEITOJIHEHUH 00YyJarOIUMHUCS TOJT PyKOBOACTBOM ITPETIOIaBaTEes
KOMILIEKCAa Y4eOHBIX 3aJaHUi C LENbI0 YCBOGHHUS HAyYHO-TEOPETUYECKUX OCHOB Y4eOHOM
JTUCIUTIIMHBI, TPUOOPETEHNUS YMEHUN U HaBBIKOB, OIBITA TBOPUYECKOMN JACATEIHHOCTH.



[lenpro MpakTUUECKOTO 3aHATHUS JJIsI 00YUYaIOIIETOCs SIBISETCS MPUBUTHE O00YYarOIIHUMCS
YMEHHH U HAaBBIKOB MPAKTUYECKON EATEIHHOCTH 10 U3y4aeMOil TUCIIUTLINHE.

[Tnanupyembie pe3yabTaThl IPH OCBOCHUH 00YUYaIOIIMMCS TPAKTUYECKUX 3aHSITHI:

— 3aKperuieHue, yriayOJeHue, pacHIMpeHHe MW JeTalnu3allds 3HAaHWM TPH PEIICHUH
KOHKPETHBIX 3a/1a4;

— Ppa3BUTHE TIO3HABATEIBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIIBHOCTH  MBIIUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBIIQJICHHE HOBBIMH METOJaMH M METOJUKAMU H3YYeHHsS] KOHKPETHOH YyueOHOI
JMCILHUIUIMHEL,

— BbIpabOTKa CIOCOOHOCTH JIOTHYECKOTO OCMBICIICHHS TIOJYYEHHBIX 3HAHUM MJIA
BBIIIOJIHEHHMS 3aJaHMIL;

— o0ecrniedyeHre palMOHAIBLHOTO COYETaHUsl KOJJICKTUBHOM M WHAMBHIYalbHOU (GopMm
00yueHwusI.

TpebGoBanus K TPOBEICHUIO TPAKTUICCKUX 3aHATHH

Meronuyeckue yka3zaHuss U TpeOOBaHUS K MPOBEACHHUIO MPAKTUYECKUX 3aHATHMA
MIPUBEJICHBI B CIEAYIONINX UCTOYHUKAX:

[[vnutako B.®., [[.B. llIunakos, E.B. Anucumona. [IpoekTrpoBaHue 31€KTPOHHBIX
YCHIIUTEIIBHBIX YCTPOMCTB Masoil MomHocTu: yueoHoe nocodue. — CI16.: 'YAIL- 2015 - 99c¢

11.3. MeTtoanueckue ykazaHUs ISl OOYYalOLIMXCS 1O BBINOJHEHHIO JIAOOPaTOPHBIX
pabor.

B xozme BeImoMHEHHS J1a0OpaTOpHBIX paboT O0OydaromMHCsA JOJDKEH YIIIyOUTh H
3aKpeNUTh 3HAHMA, NPAKTHUECKUE HABBIKM, OBJAJETh COBPEMEHHON METOAMKOW M TEXHHKOU
OKCIEPUMEHTAa B COOTBETCTBUH C KBAJU(UKAIMOHHONW XapaKTEPUCTHUKOW OO0YyYaromerocs.
Beinonnenune n1abopaTopHbIX pabOT COCTOMT M3 3KCIEPUMEHTAIbHO-IIPAKTUYECKOH, pacyeTHO-
AQHAJIMTUYECKOMN YacTe U KOHTPOJIBHBIX MEPOIPUATUN.

BrimonHenue 51abopaTopHbBIX paboT OO0yyaromMMCS SIBISETCS HEOThEMJIEMOW YacThIO
U3yUYeHHs] JTUCHMIUIMHBI, OIpENeIsieMOi ydeOHbIM IUTAaHOM, M OTHOCHUTCS K CpPEICTBaM,
00ecreunBaroIluM pelIeHue CIeTyoIUX OCHOBHBIX 33a/1a4 00y4aroIerocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCIEAOBAaHMS MpPOIECCOB, SBICHUH U  OOBEKTOB,
M3yYaeMbIX B PaMKax JTaHHOW JUCIUILTUHEI;

— 3aKpeIuvIeHHe, pa3BUTHE U JeTaln3alus TEOPETUUECKUX 3HAaHUM, MOJYyYEHHBIX Ha
JEKIHSIX;

— ToJlyueHHe HOBOW MH(OpMAIUH 10 N3y4aeMOW JUCIUILINHE;

— TpuUOOpeTeHHEe  HABBIKOB  CAMOCTOSTENbHOM  paboTel ¢ 7a0OpaTOpHBIM
000pyI0BaHUEM U PUOOPAMH.

3ajianue ¥ TpeOboBaHuUs K IPOBECHUIO J1a0OpaTOPHBIX paboT

MeTtonudeckue yKazaHus, BAPUAHTHl UCXOTHBIX TAHHBIX U TPeOOBAHUS K BBIMOJTHEHUIO
71a00paTOPHBIX pabOT BBIIAIOTCS KAXKIOMY CTYACHTY Mepe MPOBEISHNEM UCCIICIOBAaHUH.

[IpoBenenue maboOpaTOpHBIX PabOT perIaMEHTHPYETCS MpaBWIAMUA OXPAaHBI Tpylda H
TEXHUKH O€30MacCHOCTH, YTBEpXKJIEeHHbBIMH pekTopoM ['YAIIL. 3amaHue Ha BBITIOJIHCHHE
nabopaTOpHBIX pabOT oOmpeNessieTcss MpernojaBaTeIeM B COOTBETCTBUM C  HACTOSIICH
MpOrpaMMoOM  JTHCIUIUIMHBI «DJEKTPOHUKa» W ydeOHbIM TutaHoM Hampasienus 15.03.04
(MeToaMUYECKHEe YKa3aHUs IPUBEICHBI B AJICKTPOHHBIX pecypcax Kadeapsl).

Ctpykrypa u popMa oTyera 0 1a00paTopHON padboTte

Otuer o mabopaTopHOi pabore wuMeeT (OpMYy THUMEPTEKCTOBOTO JIOKyMEHTa,
COJICpIKaIero 3aJlaHue Ha JTA0OPaTOpPHYI0 padoTy, KpaTKUE TEOPETUICCKUE CBEICHHS IO TeMe
paboThl, OMUCAHHWE CXEM M aJTOPUTMOB, HWCIOJb30BAHHBIX IPH BBIOJHCHUU Pa0OTHI,




Pe3yJIbTaThl BEIYMCIUATEIBHBIX SKCIIEPUMEHTOB B BHJE I'paMKOB (AHAarpaMM), a TaK)Ke BBIBOJBI
[0 UTOT'aM IPOJIETaHHON PabOTHI.

TpeboBanus Kk 0hOpPMIIEHHIO OTYETA O JA00PATOPHOK padboTe

OT4er MODKEH COJEepXKaTh THUTYJBHBIM JIUCT, a €ro COJEpKaHWE JIOJDKHO OBITh
opopmieno cormacHo 'OCT 7.32 — 2017. HopmaTuBHasi NTOKyMEHTalUs, HEOOXOAMMAS IS
odopmieHHs, TpuBeAeHa Ha AekTpoHHOM pecypce I'YAIL: https://guap.ru/standart/doc.

11.4. Meroandeckue yKazaHus IS OOYYaroOIIUXCsl IO MPOXOXKIACHHIO KypPCOBOTO
IPOEKTHUPOBAHUS.

KypcoBoil mnpoekT mnpoBOAUTCS C 1eNibl0 (OPMHUPOBAHUS Yy OOyYaroIIMXCSl OIbITa
KOMILJIEKCHOT'O PELICHUsI KOHKPETHBIX 33]a4 NpOoPecCHOHATbHOM e TeTbHOCTH.

KypcoBoii mnpoekt/ pabora mno3BoisieT o0OydaroleMycsl: Ha MpPAaKTUKE NPUMEHUTh
HOJyYEeHHBIEC 3HAHUS, TOJYYCHHbIE B X0/ N3yUYEHUS TUCIUITIIHHBI.

CTpyKTypa NOsICHUTENbHOM 3alMCKU KYPCOBOT'O MPOEKTa/ pabOThI

1. TUTyIBHBINA JAHUCT

2. Beenenue

3. AHanmM3 TEXHUYECKOTO 3aJaHHs

4. PacueT OKOHEUHOI0 KacKaja yCUJeHHUs, paboTarolero B kiacce B

4.1. Be16op TpaH3UCTOPOB MOITHOTO KacKaga yCUICHUS

4.2. Pacuer miomaay TemIOOTBOAA U YHUCIIa MApaJUIENbHO BKIIOUEHHBIX TPAH3UCTOPOB

4.3. Pacuer BejeunH CONPOTUBIICHUH ypaBHUTEIbHBIX PE3UCTOPOB

4.4. Pacuer TepMOCTaOMIM3UPYIOLIUX PE3UCTOPOB BBIXOIHOTO KacKaja

5. Pacuer npenBapuTENbHBIX KaCaJ0B YCHIICHUS

5.1. BeiOop TpaH3UCTOPOB MpeIBAPUTEIBHBIX KACKAI0B YCUICHUS

5.2. PacueT conpoTHBIEHNH TPOMEKYTOUHBIX KaCKaJI0B YCUICHHUS

5.3. CTBIKOBKA KacKaJ0B yCHIJIEHUS MHOTOKACKAHOTO yCHIIUTEINS

6. Pacuer BHEIIHUX LieNIeN YCUITUTENS

6.1. Pacuet ko3 urnrienTa ycuneHus: OXBaTbIBAEMOMN YaCTH YCUIUTENS U Kodpuirenta
nepeaaun OTpUIIATeNIbHON 00paTHOM CBSI3H

6.2. PacyeT mapaMeTpoB BHENTHUX IENIEH YCUIUTEIS C TapaJluieIbHOM OTPULIATEIbHOMN
00paTHOM CBSA3bIO 110 HAIPSYKEHUIO

6.3. PacueT TpeOyemMoif TOUHOCTH U BEIOOP THIIA PE3UCTOPOB

7. IlpruHIHANAAIIBHAS DJIEKTPUYECKAS] CXEMA YCUITUTEIIS

8. Marematnyeckoe MOAETUPOBAHUE IIIEKTPUUECKON CXEMBI YCUITUTETIS.

9. CO0poUHBI 4epTEXK KOHCTPYKIIUU Pa3pabOTaHHOTO yCHIIUTEIIS.

10. 3axnroueHue

11. bubnuorpaduueckuii Ciucok

TpeboBanus K 0hOPMIIEHHIO HOSCHATEIBHON 3aMCKU KYPCOBOTO IpoeKTa/ paboThI
HopmatuBHas JokyMeHTanus, HeoOXxoaumas i o(OpMIICHHUS, TpPHBEJCHA Ha
anektpoHHOM pecypce I'YAIT: https://guap.ru/standart/doc.

11.5. Meroauueckue ykazaHus 1Jig 00y4aroIUXCs M0 MPOX0XKIECHUIO CaMOCTOSTEIbHON
paboThI

B Xoze BBITIONHEHUS CaMOCTOSATEIBHONW pa0OThI, O0YUYAOIIUICS BBITIOIHSICT paboTy 10
3a/IaHUI0 ¥ TIPU METOJUYECKOM PYKOBOJICTBE IMpEMNoJaBaTelisi, HO 0e3 ero HemnocpeACTBEHHOTO
y4acTusl.

s oOywarommxcsi 1Mo 3a04HOil ¢opMe 00ydeHHs, caMOCTOSATENbHAass paboTa MOXKET
BKJIIOUYATh B C€0s1 KOHTPOJIbHYIO paboTy.


https://guap.ru/standart/doc

B mporiecce BBIMOJIHEHHSI CaMOCTOSATENIBLHON paboThl, y oOydvaromierocsi GopMupyeTCs
1esiecoo0pa3Hoe MIaHUPOBaHUE pabovero BpeMeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMCHUS
N HABBIKM B YCBOCHHH W CHCTCMATHU3ALlUA HpI/IO6peTaeMBIX 3HaHHI>i, o0ecrieunBaeT BBICOKHUH
YPOBEHb YCICBACGMOCTH B TEPUOJ OOYYEHHUS, TIOMOTAeT TOJYYUTh HABBIKK TOBBINICHHS
po¢eCCHOHATIHLHOTO YPOBHSI.

MeronuueckuMy  MaTepualiaMd, — HANpaBIIOMIMMH  CaMOCTOSTEIBHYIO  paboTy
00yJaIOMUXCSASBIISIOTCS:

—  y4eOHO-METOJNYECKHIA MaTepHall 10 TUCIHUILIHHE;

— METOJIMYECKUE YKa3aHHs IO BBIMOJIHEHUIO KOHTPOJIBHBIX pa0oT (Uit 00ydYarommxcst
10 3209HOU (hopMe 00yHdeHHs).

11.6. Meroanueckue yKazaHus ig OOYYAIOIIUXCS TO MPOXOXKACHHUIO TEKYIIETro
KOHTPOJIS yCIICBAaEMOCTH.

Texymuid KOHTPOIb YCHEBAEMOCTH TMPEAYyCMAaTPUBACT KOHTPOJIb KadecTBa 3HAHUU
00y4JaroInXCsl, OCYIISCTBIIEMOTO B TCUECHUE CEMECTpa C ICJIbI0 OICHUBAHUS XO0Jia OCBOCHUS
IUCIATIIHHEL

CBoeBpeMeHHasl cllada OTYETOB IO J1a0OpaTOPHBIM M TPAKTUYCCKUM 3aJaHUSIM U
MOJIOKUTENBHBIA PE3yNIbTaT Ha 3alllUTe STUX PadOT MOXKET YUYUTHIBATHCS TPU TMPOBEACHUU
MIPOMEKYTOUYHOH aTTECTAITHH.

11.7. Meroandeckue ykazaHus Il OOy4YarOMIMXCSA MO MPOXOXKICHUIO MPOMEXKYTOUHON
aTTECTALIUN.

[Ipomexytounass  arrectauus  OOydYaloOIIMXCS  MpPEJyCMaTpUBaeT  OLCHUBaHHE
IPOMEKYTOUHBIX M OKOHYATENIbHBIX PE3yJIbTaTOB 00ydeHus mo aucuuiuinHe. OHa BKIIIOYAET B
ceost:

— DJK3aMeH — (opma OLIEHKH 3HaHUM, MONYyUYEHHBIX OOydYaromMMcs B Ipoliecce
M3Yy4EHHs BCEM NUCUUIUIMHBI WIN €€ 4aCTH, HaBBIKOB CAMOCTOSITEIbLHOM pabOThl, CIOCOOHOCTU
NPUMEHATh MX JUIS pEHIeHHs] MPAKTUYECKUX 3a7ad. DK3aMeH, KaK MpPaBHIIO, MPOBOJIUTCS B
NEepUoj SK3aMEHAIIMOHHOW CECCHMM W 3aBEpILAeTCs AaTTECTAlMOHHOM OIIEHKOM «OTIMYHOY,
«XOPOILIOY», «YJOBIETBOPUTEIHHO», «HEYIOBIETBOPUTEIHHOY.

[Ipomexyrtounas arrectauus npoBoautcs no ®OC, mpusBeaenHomy B 1.10.3 nanHOM

paboueii mporpaMMbl TUCIUIUIAHEI.



JlucT BHEeCeHUs U3MEHEHUH B pabouyIo IporpaMMy JHUCHUTUIMHbI

Jlata BHECEHMS
W3MEHCHHH 1
JIOTIOJTHCHUH.

IToamuces BHecHIEro
M3MCHEHHS

Coneprkanue U3BMEHEHUH U JOTIOTHCHHIA

Harta u Ne

IpOTOKOJIA
3aceaHus
Kadeapol

IMoamuce
3aB.

kadenpoit




