OHIeNnbCCKUM TEXHOJIOTMYECKUM NHCTUTYT (puiinan) (eaepaabHOro rocy1apcTBEHHOTO
OIOJIKETHOTO 00pa30BATENBHOTO YUPEKIACHUS
BBICIIIETO 00pa30BaHUs
«CapaToBCKHUli TOCYAapCTBEHHBIA TEXHUUECKUI yHHBEpcUTEeT UMeHH ['arapuna FO.A.»

Kadenpa «EcTecTBeHHBIC 1 MATEMATHYECKUE HAYKH

PABOYAS [TPOI' PAMMA

10 JTUCIHUATUINHE
b.1.1.16 «29neKTpOoTEXHMKA U DIIEKTPOHUKAY

HaIlpaBJICHUS TOATOTOBKHU
15.03.05 «KOoHCTPYKTOPCKO-TEXHOJIOTHYECKOE 00ECIIEUEHUE MAIIMHOCTPOUTEIbHBIX
MIPOU3BOJICTBY

[Tpodunb «TexHonOruss MaIIMHOCTPOEHUS

®opMbI 0O0yUCHHS: OYHAST; 3a0YHAas
OO0beM IUCUUIIINHEL:
B 3a4YETHBIX eQuHHULAX: 4 3.€.
B aKaJeMHryeckux yacax: 144 ax.u.

Ourensc 2025



Pabouas mporpaMMa 1o JUCHMIUIMHE «OJEKTPOTEXHUKA M DJIEKTPOHMKA
HarpaBiaeHus: moAroToBku 15.03.05 «KoHCTPYKTOPCKO-TEXHOIOTHIECKOE O00eCIeueHue
MAIIHHOCTPOUTENBHBIX MPOU3BOJACTB» , Mpoduis «TexHOIOrus MaIIMHOCTPOCHUS
COCTaBliecHa B COOTBETCTBHMHM C TpeboBanusiMu DenepanbHOr0 TOCYIapCTBEHHOTO
oOpa3oBarenpbHOro crtasaapra Bbicuiero ooOpa3zoBanus 15.03.05 «KoHcTpykTOpCKO-
TEXHOJIOTHYECKOE 00€CIeYEeHNE MAIIMHOCTPOUTENIBHBIX MMPOU3BOJCTBY», YTBEPKICHHBIM
npuka3zoM Munoopuayku Poccun ot 17 arycra 2020r. Ne 1044.

Pabouas mporpamma:

00Cy:KIeHa U PEKOMEeHI0BAHA K YTBEPKACHHUIO pelieHrneM Kadeapsbl
«EcTtecTBenHbIC M MaTeMaTHueckne HayKu» OT «11» anpens 2025 r., mpoTtokon Ne 16.

3aseyroumii kadeapoilt & W I Kwmna E.B./

/" nommuce d.1.0.

ono0pena Ha 3aceganuu Y MKH «14» anpens 2025 r., npotokosn Ne 4.

Hpencenatens YMKH —=+-/  / Tuxonos JLA./

MOJIICH ®.1.0.




1. Iesu 1 3a5a4M M CUHUIIHHBI

Lenp mpenogaBanusi AUCUUIUIMHBL: ABISETCS (HOPMUPOBAHME 3HAHUNA OCHOBHBIX
3aKOHOB AJIEKTPOTEXHUKHU, 3HAHUN MIPUHIIUIIOB PabOTHI, CBOMCTB, 00JIaCTe MPUMEHEHHUS,
YCIIOBHBIX Ipa@UuecKux 0003HAUECHUHN SJEKTPOMATHUTHBIX YCTPOUCTB M IIEKTPUUECKUX
MaIllMH, YMEHUI aHalIM3a U pacueTa AJIEKTPUUYECKUX IIeTel, aHaan3a PeKUMOB pabOThI
AIIEKTPUYECKUX MAIINH, TpaduuecKoro ohoOpMIECHUS CXEM AIIEKTPUIECKUX ETEH.

3ajaun u3y4eHus AUCLUIUINHBIL:

- U3YUYUTb OTHOCHUTCIIBHO cTaOuIbHBIC 0a30BbBIC IMOHATHUA, COCTABJIAIOIIUC AP0
JAUCITUITIINHBI ((9JI€KTpOT€XHI/IKa H 3JICKTPOHUKA»;

-IIOBHAKOMUTBLCA C IIPAKTHYCCKUM

PYKOBOACTBOM II0 OCBOCHHIO CHCTCMHOTO,

CJ'IY)KC6HOI‘O, MPpUKIIaAHOIO W HHCTPYMCHTAJIBHOI'O IIOAXO0Ad K OJJCKTPOTCXHHUKC U

QJICKTPOHHKA.

2. Mecro mucuuniannsl B crpykrype OIIOII BO
Jucuunnuna «upopmaTrika» OTHOCHTCS K 00s3aTeIbHOM YacTH y4eOHOrO IIaHa
bnoka 1 «/lucuuminnasl (MOLYIIN)».

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS JUCUUIINHbBI

N3yuenne
KOMIETEHIIUN:

JUCHUITIINHBI

HaIpaBJIEHO  Ha

dbopMupoBaHUE  CIEIYIOLIUX

YK-2 CnocobHOCTh omnpenensaTh Kpyr 3ajlad B pamMKax IOCTaBJIECHHOW IETu U
BBIOMPATh ONTHUMAJIBHBIE CITOCOOBI WX PEIICHUS, UCXOJs M3 JIEUCTBYIOIIUX IMPABOBBIX
HOPM, UMEIOIIHNXCS PECYPCOB U OTPAHUYCHHUIA.

[lepedenp MIaHUPYEMBIX PE3YJIBTATOB O0YUYEHUS IO JUCIUIUIMHE, COOTHECEHHBIX
C TUTAHUPYEMBIMH pe3yJIbTaTaMU OCBOCHHS 00pa30BaTEIbHON MPOTPAMMBI:

Ko 1 HaumeHoBanue

KOI[ 1 HAUMCHOBAHUC MHUKATOpA

HaunmenoBanue nokasaress

KOMITETEHITNH JOCTHIKEHUS] KOMITETEHITUU OILICHUBAHHUS

(pe3ynbTar OCcBOEHHUS) | (COCTaBISAIOLICH KOMIIEHTEHIIMH) (pe3ynbrara oOydeHus mo
JUCITUTIITUHE)

VK-2. Criocoben N]1-3yk-2 3HaET OCHOBHBIC 3aKOHBI 3HaTh: OCHOBHEBIE 3aKOHBI

OMpenesiTh Kpyr AJIEKTPOTEXHUKH, TUIIBI U IPUHIUIT | YNEKTPOTEXHUKHU, OCHOBHBIE THIIBI

3a7a4 B paMKax paboOT PICKTPUICCKUX MAIITHH U ANMEKTPUIECKUX MaIIiH u

MOCTAaBJIEHHON LIEIN
Y BBIOUpATh
ONTHUMAaJIbHbIE

AJIEKTPOHHBIX YCTPOUCTB U
BBIOMpPAET ONTUMAJIbHBIE CIIOCOOBI
penieHus npoghecCuoOHAIbHBIX

TpaHchopMaTopoB U OOJIACTH  HX
MPUMEHEHUsI,  OCHOBHBIC  3aKOHBI
NEKTPOTEXHUKU JUIS DIEKTPUUECKUX

CIIOCOOBI UX 3a71a4 C y4€TOM UMEIOIINXCS W  MArHATHBIX  [ened;  MeTOAbl
pELIEHUs, UCXOAs U3 | PECYPCOB U OTpaHUYEHUN U3MEPEHUS IEKTPUUECKUX u
JEUCTBYIOIINX MarHuTHBIX  BEJIWYMH,  HPUHIUI
IIPABOBBIX HOPM, pabOTBl OCHOBHBIX AJIEKTPUUYECKUX
HMEIOIINXCS MallMH M ammnapatoB X pabouue U
pecypcoB u IIYCKOBBIE XapAaKTCPUCTHUKHU.
OrpaHUYECHHUM. Ymern:  dopMmynupoBaTh  3adauu
YIY4IIEHUs] KAadecTBa  DJIEMEHTOB
3JIEKTPOTEXHHUKH, pa3pabartbIBaTh
PUHLIMIIAATIbHBIE JNEKTPUYECKUE
CXEMBl M IPOCKTUPOBATh THUIIOBBIE
JJIEKTPUYECKUE U DJIEKTPOHHBIE

YCTPOMICTBA.




Kox u HaumenoBanue

KOI[ W HAUMCHOBAHUC MHUKATOpA

HanmenoBanue nokasareis

KOMITETCHIIUH JOCTHKECHUS] KOMITETCHIIUH OLICHUBAHUSI
(pe3ynbTar OCBOEHHUS) | (COCTABISAIOLIEH KOMIIEHTEHIIMN) (pe3ynpTaTra 00y4eHHS 1O
JTUCITUTIIINHE)

Bnaners: HaBpikamMu  paboOTBl €
3JEKTPOTEXHUYECKON aIIapaTypol u
3JEKTPOHHBIMU yCTpOICTBaMU;
METO/IAMH U3MEPEHHUS FIEKTPUUECKUX
Y MarHUTHBIX BEJIMYUH

4. O0bemM TMCHUIIMHBI M BUIAbI Y4eOHOM padoThI
ounasn popma odyuenusn

aKaJ1.9acoB
Buj yaeOHOM esTeIbHOCTH Beero 110 CEMECTpaM
5 cem. 6 cem.
1. AynutopHbie 3aHSTHS, YaCOB BCETO, B TOM YHCJIE: 64 64
* 3aHSTHA JIEKIMOHHOI'O THIIA, 32 32
* 3aHATHS CEMHHAPCKOTO THIIA! 32 32
NPAaKTUYECKHUE 3aHATHS 16 16
1a00paTOPHBIE 3aHATHS 16 16
B TOM YHCJIC 3aHATHS B JOpMe MPaKTUYECKOM MOJTOTOBKH — —
2. CamocrosiTenbHas padoTa CTYJIEHTOB, BCETO 120 80
— KypcoBas paboTa (IIpOeKT) — —
3.IIpoMexyTovHAasT aTTECTAIIHS: JK3aMeH
9K3AMEH, 3a4em ¢ OYeHKOU, 3ayem
O0BeM QUCIUILIMHEI B 3aUE€THBIX €IUHUIIAX 4 4
O0BeM QUCIMILIMHEI B akaj. dyacax 144 144

3a0uHan hopma odyueHus

Bun yuebHol gestensHOCTH

3aouHast popma 0O0ydeHus (aKa.
94acoB)

0 ceMecTpam
Bcero
5 cem. 6eem.
1. AyauTopHble 3aHATHS, YaCOB BCET0, B TOM UHCJIE: 14 14
* 3aHATHS JICKIIMOHHOTO THUIIA, 6 6
* 3aHATHUSL CEMUHAPCKOTO THTIA! 8 8
MPaKTUYECKHUE 3aHATHUS 4 4
71a00paTOPHBIE 3aHATHS 4 4
B TOM YHCJIC 3aHATUS B HopMe MPAKTUIECKON MOITOTOBKHU — —
2. CamocrosiTenbHas paboTa CTyIEHTOB, BCETO 130 130
— KypcoBasi paboTa (IIpOeKT) —
— KOHTpOJIbHAs paboTa +
3.IIpomexxyTOUHAs aTTECTALMS: JK3aMEH
9K3AMeH, 3a4em C OYeHKOol, 3a4em
O0BeM QUCIUILUIMHEI B 3aUYE€THBIX €IUHUIIAX 4 4




| OOBeM TUCHMILIMHBI B aKaJl. yacax ‘ 144 ‘ ‘ 144

5. Conepkanne AUCHUILIMHBI, CTPYKTYPHMPOBAHHOE N0 TeMaM € yKa3aHHeM
KOJIMYECTBA AKAJeMHYECKUX YACOB M BUA0B Y4eOHbIX 3aHATHI

5.1. Coaep:kaHue TUCHMILIMHBI

Tema 1. IlocTOSTHHBIH TOK.

OCHOBHBIE 3aKOHBI U METOJbI pacyeTa JICKTPUUECKUX IIEMed MOCTOSHHOTO TOKa.
AHanmu3  DJIGKTPUYECKOIO  COCTOSHUSI HE  Pa3BETBICHHBIX W Pa3BETBJICHHBIX
AJIEKTPUYECKUX IIEMe ¢ HECKOJbKUMH HCTOYHHKAMH JJICKTPUYECKOM SHEPTUH IyTeM
npuMeHeHus 3akoHoB Kupxroda.

Tema 2. IlepeMeHHBIII CHHYCOMJAJbHBIN TOK. JJEeKTpUYecKue oAHO(Aa3HbIE
Heny CHHYCOUAAJBHOI0 TOKA.

OcHoBHble TIOHATUS U omnpeneneHus. HMcrounukun cunyconpanbHot JIJIC.
[IpueMHuKH DJIEKTPUYECKOW JOHEpruu. Pe3ucTtoppl, HWHAYKTHUBHBIE KaTyLIKH,
KoHJieHcaTophl. 3akoHbl Oma u Kupxrodga s uenedl CHUHYCOMIAIBHOTO TOKA.
YpaBHEHUS JIEKTPUUECKOTO COCTOSIHUS ISl LIETIEH CUHYCOUIAIbHOTO TOKAa. AKTHBHOE,
PEAKTUBHOE, IIOJHOE COINPOTHUBJICHUE BYXMOJIOCHUKA. BEKTOpHBIE auarpaMmbl Ha
KOMIUJIEKCHOM IIJIOCKOCTH. Pe30HaHCHBIE SBIEHUMA B UEMSIX MEPEMEHHOIO TOKAa.
MomHOCT, B LEOSX CHHYCOMIAIBHOTO TOKAa. AKTHBHAs, PEAaKTWBHAs W MOJIHAS
MOITHOCTh. Koa(phULIMeHT MOIIHOCTH U €70 TEXHUKO-IKOHOMHUYECKOE 3HAaUCHUE.

Tema 3. CuHycOMAANbHBIN TOK. DJIeKTPHUYECKHe TPpex(a3Hble Henu.

O6nactu mpuMeHeHus: TpexX(a3HbIX YCTPONCTB, CTPYKTypa TpexdazHOW Iemnu.
OcHoBHBIEC TTOHATHUSA U onpeneneHus. Tpexdasubiii renepatop. M3o00paxeHne BHIXOIHBIX
HaIpsDKEHW TeHepaTopa C IOMONIBI0 BEKTOPHBIX JuarpaMM Ha KOMIUIEKCHOM
wiockoctd. CrocoObl  BKIIIOUEHHUS B Tpex(aszHylo Ielb OJHO- U TpexdasHbIX
npueMHUKOB. Tpex- W deThIpexnpoBojaHas Ienu. JIuHelHble W (a3HbIE TOKU H
HanpsokeHus. CUMMETPUYHBIE M HECUMMETPUYHBIE PEXUMBI Tpexda3zHoW Iemnu.
Ha3snauenne HeWTpampHOro T1IpoBOAa. MomHOCTh TpexdazHoi menu. CrnocoOsl
MOBBIIEHUS KOY(PUITMEHTA MOIITHOCTH TpeX(Pa3HbIX YCTAaHOBOK.

Tema 4. Ilepexoanbie npouecchbl B 3JIeKTPHYECKUX 1 ENAX.

YCTaHOBUBILIMMCS PEXKUM U TMEPEXOIHBIE IPOLECCH B JJECKTPUUECKUX LIETAX.
[lepexoaHbie TTPOLECCH B LEMIX C MOCIEIOBATEIBHBIM COCIMHEHUEM BJIEMEHTOB C R U
L. Ilepexoanbie mpoOLECCHI B LEMAX C MOCIEIOBATEIBHBIM COEAUHEHUEM JIEMEHTOB ¢ R
u C.

Tema 5. JjIeKTPOMarHeTu3M U MATHUTHBIE HEMH.

MarauTHoe 1oJe u ero xapakTepucTuku. Bzanmuas naayknus. TpanchopMaTopsl.
Hasznauenue u yctpoiictBo. OCHOBHBIE MapaMeTpbl U MPUHIUI AeUCTBUS. MarHuTHbIE
LENH MTOCTOSHHBIX MArHUTHBIX IMOTOKOB. PacyeT MarHuTHOM LIEeTH.



Tema 6. daexkTponuka. O61me cBeeHUNA. IJIEeMEHThI 3JIEKTPOHHBIX CXEM.

Hecunycounmanpable TOKM (CHTHAIBI) M MX XapaKTEPUCTHKH CXEMbI 3aMCICHHS,
MapaMeTpbl U XapaKTEPUCTUKHU TMOIYNMPOBOJHUKOBBIX MPUOOPOB; MOIYIPOBOJHUKOBBIC
TTMOJTbI, OUTIOJISIPHBIC TPAH3UCTOPHI TIOJIEBBIE TPAH3UCTOPHI U TUPUCTOPHI UHTETPATHHBIC
MUKPOCXEMBI.

Tema 7. AHaI0TrOBBIE JIEKTPOHHBbIE YCTPOIiCTBA.

AHQJIOrOBbIE KJIIOYM M KOMMYTATOpPbl; BTOPUYHBIE WCTOYHHUKU MUTAHUS;
BBIIPSIMUTENM M CTAOUIIU3AaTOPhl HCTOYHUKM OSTAJOHHOTO HAIpPSIKEHUS U TOKA;
YCUJIMTENN, OCHOBHBIE MapaMETPhI U MOKA3aTENIN YCUIUTEIbHBIE KACKaIbl IEPEMEHHOTO
U TIOCTOSIHHOTO TOKA; YaCTOTHBIE M TEPEXOJHbIC XapaKTEPUCTUKHU; OOpaTHBIC CBS3U B
YCUJIUTENIBHBIX YCTPOUCTBAX; ONIEPALIMOHHBIE U PEIIAIOIINE YCUIIUTEIIH.

Tema 8. Lln¢ppoBas 1 UMNyJIbCHAS FJIEKTPOHHUKA.

ba3oBble 2IEMEHTHI, CBOMCTBA U CPAaBHUTEIIBHBIE XapPaKTEPUCTHKHA COBPEMEHHBIX
MHTETPAJIbHBIX CUCTEM 3JIEMEHTOB; UU(PPOBOM KIHOY; CTATUYECKUE TPUITEPHI, CUETUUKHU
HMMITyJIbCOB,  PErucTpbl  aumedpaTopbl, AaKTUBHbIE  (QUIBTPHI;  KOMIIAPATOPHI;
npeoOpa3oBaTenu  «KOJA-HANpPsDKEHHE»  METOAbl W CPEACTBA:  aBTOMATH3alUU
CXEMOTEXHUYECKOTO IIPOEKTUPOBAHMS AIEKTPOHHBIX CXEM.



5.2. Pa3aesbl, TeMBbI JUCHHUIIIMHBI M BUAbI 3aHATHI

ouHasn ghopma odyuenusn

Bupl 3aH8THH, BKIIIOYas CAaMOCTOSITEIBHYIO Kon
paboTy CTYJIEHTOB (B akaj.yacax) WHJUKaTOpa
HaumenoBanue paszzena, 3aHATHS 3aHSATUS camoc— JOCTUKEHUS
No TEMBI JUCIUILTAHBI JICKIIMOHHOTO | CEeMHHAPCKOTO | TOSATEIbHAass | KOMIIETEHLUU
n/m THTIA TUIIA / U3 HUX B pabota
dhopme
MPaKTUYECKOU
MOATOTOBKH

1. | Tema I. [TocTOsSTHHBIH TOK. 4 2 10

Tema 2. ITepeMeHHBI# N/1-3yk-2

CUHYCOHIaJIbHBIN TOK.
2. 4 2 8

DnexkTpudeckue oqHo(pazHbIe

L[EMU CUHYCOMJIAJIbHOTO TOKA.

Tema 3. CunycouganbHbIMA N-3vk-2
3. | TOK. DIeKTpuuecKue 4 2 8

Tpex(das3Hble LEenH.

Tema 4. [lepexoanbie NJ1-3yk-2
4. | mpouecchl B AJIEKTPUUECKUX 4 2 12

LEeMsIX.
5 Tewma 5. DnekTpoMarHeTu3m 4 5 6 N-3vk-2

Y MarHUTHBIE LIETIH.

Tema 6. DieKTpOHMKA. N/1-3yk-2
6. OO0me cBeneHus. DIEMEHTHI 4 2 12

ANEKTPOHHBIX CXEM.
7 Tema 7. AHamoroBbie 2 5 12 N/I-3yk-2

ANEKTPOHHBIC YCTPOUCTBA.
8. Tewma 8. Iudposas u 5 2 12 NJ1-3yk-2

UMITYJIBCHAS DJIEKTPOHHUKA. .

Hroro 32 16 80




3a0unasn popma odyuenus

Buppl 3aH4THH, BKIIOYas CAMOCTOSITEINBHYO Kon
paboTy CTYIEHTOB (B akaJ.4acax) WHIUKAaTOpa
HaumenoBanwue paznena, 3aHATHS 3aHATHS camoc— JOCTHKCHUS
TEMBI JTUCIUTUTAHBI JIEKIMOHHOTO | CEMHHApPCKOIO | TOsITeNbHAas | KOMIIETEHLUHU
Ne TUIIA TUNA / U3 HUX B pabora
n/m dhopme
MPAKTUYECKOU
TIOJITOTOBKH
3a0unas / 3aounasn / UITY | 3aounas /
Uiy uily
1. | Tema 1. ITocTOAHHBIN TOK. 1 0,5 17
Tewma 2. [lepeMeHHBIT NJ1-3yxk-2
2 CUHYCOHJIaJIbHBIN TOK. 1 0.5 14
DnekTpudeckue oaHo(pa3HbIC
I[EMU CHHYCOMJIAJIbHOTO TOKA.
Tema 3. CunycounnanbHbIi N/1-3yk-2
3. | TOK. DneKTpuuecKue 1 0,5 14
Tpex(hasHbIC ICIIH.
Tema 4. Ilepexoansie NJI-3yk-2
4. | mporiecchl B AJICKTPUICCKUX 0,5 - 14
TETsIX.
5 Tewma 5. DnekTpoMarHeTu3m 0.5 05 14 N-3vk-2
Y MarHUTHBIC IETH.
Tema 6. DeKTpOHUKA. N-3vk-2
6. | OOmue cBeneHus. DIEMEHTHI 1 - 20
JNIEKTPOHHBIX CXEM.
7 Tema 7. AHaJ'IOFOBbls 05 1 18 N/1-3yk-2
AJIEKTPOHHBIC YCTPOUCTBA.
8 Tewma 8. Lludposas u 05 1 19 N/1-3yk-2
UMITYJIbCHAS DJICKTPOHHUKA..
HToro 6 4 130




5.3. [lepeyeHb MPaKTHYECKUX 3AHATHI

Ne | HaummenoBanue paszena, TEMbI Copneprxanue MpaKTUYECKUX 3aHATHH O0beM TUCIMIUIMHBI B aKaJl. yacax
n/n JUCLUIUIMHBI ouHast popMa | O4YHO-3a04Has | 3a04Has popma
oOyueHus dbopma oOyueHus oOyueHus
/ UITY / UITY
1| Tema 1. TTocToSHHbL TOK. Coenunenue Pe3UCTOPOB B AIIEKTPUYECKON IICTIH. 9 05
PacueT 371eKTpu4ecKoil ey MOCTOSHHOI'O TOKa
Tema 2. [lepemeHHBIH Pacuer nanekTpudeckoil oaHOGA3HOW NN IEPEMEHHOTO
CHUHYCOUJAJIbHBIN TOK. TOKa.
2. 2 0,5
DnexTpudeckre oqHo(pa3HbIe
L[N CUHYCOUJAJIbHOIO TOKA.
Tema 3. Cunycounanenblii TOk. | Tpexdasupiii  nepemennslii  Tok.  CoeauHeHue  ¢a3
6. | DnexTpuyeckue TpexdasHbie reHeparopa 1 moTpeOuTeNs 3BE3/101 M TPEYTOJIbHUKOM. 2 0,5
LETH.
[lepexomnble Tpomecchl B MHEMAX C TOCIEAOBATEIEHBIM
4 Tema 4. Ilepexoanble mporecchl | coeanHeHreM 31eMeHToB ¢ R u L. [lepexoansie mporecchl B 9 i
" | B DJNIEKTPHUYECKUX IETISIX. ETSIX C TIOCIIEI0BATENBHBIM COSTMHEHHEM DIIEMEHTOB ¢ R 1
C.
5 Tema 5. DneKTpOMarHeTu3M M MarHuTHple 1[EeMd C TOCTOSHHBIM ¥ TEPEeMEHHBIM 5 05
| MarHUTHBIE IIETIH. MarHUTHBIMH ITOTOKaMHU ’
Tema 6. Onexkrponuka. O0ume | OCHOBBI AIIEKTPOHUKH, BTOpUYHbBIE VCTOYHUKU
6. | cBeneHMs. DIEeMEHTHI AIIEKTPUUYECKON SHEPTUH, HIEKTPOHHBIE YCHIIUTEN 2 -
DIIEKTPOHHBIX CXEM.
7 Tema 7. AHanoroBble AHaJIOTOBBIE 3JIEKTPOHHBIE YCTPOICTBA. 9 1
DIIEKTPOHHBIE YCTPOKCTBA.
8. Tema 8. Lludposas u [TudpoBas u UMIYIIbCHAS SJIEKTPOHHKA. 9 1
UMITYJIbCHAS DJICKTPOHHKA.
Hroro 16 4




5.4. IlepeveHsb J1adopaTOPHBIX padoT

n/a

HaumenoBanue
pazzena, TEMbI
MUACIUILIUHEI

HanmenoBanue 1abopatopHoii paboThI

O0beM JUCHUINIIMHBI B aKaJl. yacax

ouHas popma
o0ydeHus

O4YHO-3a04Has hopma
obyuenus / UITY
(npu naauuuu)

3aouHas hopma
obyuenus / UITY
(npu Hanuuuu)

Tema 1.
TlocTOosIHHBII TOK.

«ONeKTpON3MEepUTENbHBIC TPUOOPHI U U3MEPEHUS.

((HCCJI@I[OB&HI/IC ICITH ITOCTOSAHHOT'O TOKA.

4

1

Tema 2.
[TepemenHbIi
CUHYCOHIaJIbHBIN
TOK. DJIEKTPUUECKHUE
onHOGa3HbIE LIeTH
CUHYCOHIAJILHOTO
TOKa.

((O,Z[HO(i)aSHbIe LHCIIH IICPEMCHHOI'O TOKaA».

2

Tema 3.
CunyconaanbHbIN
TOK. DJIEKTPUUECKHUE
TpexdaszHble IenH.

«MccnenoBanue TpexazHbIX Henei».

Tema 7.
AHaorossle
AJIEKTPOHHBIE
YCTPOMCTBA.

«HccnenoBanue BBITPSIMUTENCI

Hroro

16




5.5. 3aaHus AJIs1 CAMOCTOATEIbHOI PadoThI CTYIEHTOB

Ne i/ HaumenoBanue paznena, 3ajanusi, BOMPOCHI, JUIsl CAMOCTOSITEIbHOTO U3YUCHUS OO0BeM JTUCIUILIMHEL B aKaJ. yacax
TEMbI JUCHHUITJIIMHBI (SaﬂaHHH) O4YHasda (1)opMa OYHO-3a04YHas1 3a04yHasn (bopMa
o0yueHHs (dhopma oOyueHUs 00yueHUs
/AITY / Ay

1. [TocTosIHHBIIH TOK.

Tema 1. TIOCTOSMLI TOK. ONEKTpUYECKUE DBJIEMEHTHl M ILEeNH NOCTOSHHOIO  TOKA. 10 B 17
OcHoBHbBIE 3aKOHBI AMEKTPOTEXHUKH ISl LIeTed MOCTOSIHHOTO
TOKA.

2. Tema 2. [TepeMeHHBII [lepeMeHHBII ~ CHMHYCOMJANbHBIM  TOK.  DJIEKTPUUYECKHE
CUHYCOM/IaJIbHBIN TOK. onHO(a3HbBIE IENH CHHYCOUIAIBHOTO TOKA.
DnexTpuueckue ogHOo(a3HbIe 8 - 14
L[ENU CUHYCOUJAIbHOIO
TOKa.

3. Tema 3. CunycouanbHbIN CuHycouJabHbIN TOK. DJIEKTPUUECKUE TpeX(Pa3HbIe LETH.
TOK. DJIEKTPUUECKUE 8 - 14
Tpex(das3Hble LEeMH.

4. Tema 4. [lepexonnbie ITepexoHbIE IPOLIECCHI B AJIEKTPUUECKUX LIETISIX
MIPOIIECCHI B AJIEKTPUUECKUX 12 - 14
LEeMsX.

5. Tema 5. DnekrpomarHeTusMm | DIEKTPOMarHeTU3M U MarHUTHbBIE IIETIH. 6 B 14
Y MarHUTHBIE LIETIH.

6. Tema 6. DieKTpoOHMKA. OnektpoHuka. OOme cBeAeHHsA. DJIEMEHThl 3JIEKTPOHHBIX
OO01ue CBEIECHUS. CXEM. 12 B 20
DNEMEHTHI 3JIEKTPOHHBIX
CXEM.

7. Tema 7. AHanorossle AHAaJ0roBbI€ 3JIEKTPOHHBIE 12 B 18
AJEKTPOHHBIE YCTPOUCTBA. YCTpOMCTBA.

8. Tema 8. [ludposas u [TudpoBas 1 UMIYIIbCHAS SJIEKTPOHHKA. 12 B 19
MMITYJIbCHAS DJIEKTPOHHUKA.
Hroro 80 130




6. PacueTHo-rpajduueckas padora
Pacuemno-epaghuuecrkas paboma ne npedycmompena.

7. KypcoBas padora
Kypcosas paboma ne npedycmompena.

8. KypcoBoii npoekT
Kypcosoii npoexm ne npedycmompen.

9. KonrpoJsasHasi padora
Konmponvuas paboma npedycmompena no 3aounoti ghopme ooyuenus

10. OueHo4YHbIe CpeACTBA IJsl NMPOBEJEHHUS TEKYIIero KOHTPOJIA H
IPOMEKYTO4YHOI aTTecTanun’

OueHuBaHue pe3ylbTaTOB OOyYEeHHSI 1O JWCIUIUIMHE U  YpPOBHS
c(hOpMUPOBAHHOCTU KOMIMETEHIIUA (YaCTH KOMIIETCHIIMU) OCYIIECTBIACTCS B
paMKax TEKYIIEro KOHTPOJS YCIEBAaeMOCTH M TMPOMEKYTOUYHOM aTTecTaluud B
cooTBeTCTBUM ¢ DOHIOM OIIEHOYHBIX CPECTB.

HepequL BOIIPOCOB K 3K33MeHy:

1. Dnektpuueckas SHEpPrusi, €€ 0COOEHHOCTH U 00JIaCTh MPUMEHEHHS.

2. Ponb SJEKTPOTEXHUKH M DSJIEKTPOHUKH B Pa3BUTHH KOMILUIEKCHOW aBTOMATH3AIMH

COBPEMEHHBIX TIPOU3BOJICTBEHHBIX IMPOIIECCOB M CHCTEM YIIPABJICHHS.

DNEeKTPOTEXHUYECKHE TeHEPUPYIOIINE U IPUEMHBIE YCTPOMCTBA.

DNeKTpUYECKUE IIETH MOCTOSHHOTO TOKA.

3akonsl Oma u Kupxroda.

PEXXHMMBI PABOTBI DJIEKTPUYECKOM LIEIIN.

SOHEPI'ETUYECKHWE COOTHOHMIEHNSA B HEITAX ITOCTOAHHOI'O TOKA.

[TocnenoBarenbHOE COETMHEHUE DIIEMEHTOB LIETIH.

[TapannensHoe coeTMHEHNE YIEMEHTOB 1IETIH.

10. CmemanHOE COeTMHEHNE DJIEMEHTOB IICTTH.

11. OCHOBHBIE IMTOHATHA U OITPEAEJIEHU A ITEPEMEHHOI'O TOKA.

12. TIOJIYYEHUE CUHYCOUIAJIBHOM 3./1.C.., ICTOYHUKU D.J1.C.

13. IEMUCTBYIOIIME W CPEJHUE 3HAYEHUS CHHYCOMJAJIBHBIX D.J1.C.,
HATIPSIDKEHUA U TOKA.

14. 3AKOHBI KUPXT'O®A JIJISI DJIEKTPUUECKOM IEIM CUHYCOUJIAJILHOI'O
TOKA.

15. UBOBPAXXEHUE CUHYCOMJAJIBHBIX 3.J.C., HATIPSDKEHHMM U TOKOB B
[MPAMOYTOJIbHBIX KOOPIMHATAX.

16. BEKTOPHOE M30BPAXXEHWE CUHYCOUJIAJIBHBIX 3.J1.C., HATIPSDKEHUI U
TOKOB.

17. TeomeTpuueckoe CII0)KEHHE BPAIIAIOIINXCSI BEKTOPOB.

18. DJIEKTPUYECKASA LEITb C AKTUBHBIM COITPOTHUBJIEHUEM.

19. DJIEKTPUYECKAA HEINb C MHAYKTUBHOCTBIO.

20. DJIEKTPUYECKAS LHEITb C EMKOCTBIO.

©CoOoNO O AW
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21. DJIEKTPUYECKASI LEIb IIPU IIOCJELOBATEJIBHOM COEJAVMHEHUU
SJIEMEHTOBR, L 1 C.

22. XAPAKTEPUCTUKU YCTAHOBUBIIEI'OCSI PEXKUMA LIETIN.

23. IIOCTPOEHUE BEKTOPHOI JUATPAMMBI HATIPSDKEHUI U TOKA.

24. TPEVT'OJIBHUK HATIPSDDKEHUWM U COITPOTUBJIEHUIA.

25. DJIEKTPUYECKAS LIEIIb [TPU ITAPAJIJIEJIBHOM COEJUHEHNHN DJIEMEHTOB
R,LUC.

26. IIOCTPOEHUE BEKTOPHOM JUATPAMMBI HATIPSIDKEHUI 11 TOKA.

27. TPEVT'OJIBHUK TOKA U [TPOBOJUMOCTE/.

28. MOIIIHOCTbh B OJTHO®A3ZHBIX LIEITIX CUHYCOUJIAJIBHOI'O TOKA.

29. TIOBBIILIEHME KOD®OUILIUMEHTA MOILIHOCTH.

30.OBJIACTM IIPUMEHEHHS TPEX®A3HBIX VYCTPOWCTB, CTPYKTVYPA
TPEX®A3HOMU LIEIIHN.

31. TPEX®A3HbI TEHEPATOP, [IOJIYYEHUE TPEX®A3HOU CUCTEMBI 3./1.C.

32. COEJJMHEHUE OBMOTOK 'EHEPATOPA U ®A3 [IPUEMHUKA 3BE3JI0M.

33. COEJUHEHUE OBMOTOK TI'EHEPATOPA W  ®A3 [IPUEMHHKA
TPEYT'OJIbHHKOM.

34. TUHEVHBIE U ®A3HBIE TOKHU U HATIPSDKEHISL

35. HAIIPSDKEHUE MEXIY HEUTPAJIBHBIMA TOYKAMU T'EHEPATOPA U
[IPUEMHUKA.

36. TPEX®A3HAS LEITb C HECUMMETPUYHBIM [TPUEMHUKOM.

37. MOI[HOCTb TPEXDA3HOM CUCTEMBI.

38.OCHOBHBIE IIOHATHWI W TPUHLIMIIBI AHAJIM3A  ITEPEXOJIHBIX
[IPOIIECCOB.

39. [IEPEXOJHBIE IIPOLIECCHI IIPU MOJKJIIOYEHUM K WCTOYHUKY
[IOCTOSSHHOT'O  HAIIPSDKEHUSI LEINU C  [OCJEJOBATEJIbHBIM
COEJUHEHMEM DJIEMEHTOBR, L.

40. TIEPEXO/IHBIE ITPOLIECCHI ITPU 3APSIJIKE U PA3PSIJIKE KOHJAEHCATOPA.

41. TIEPEXOJHBIE TIIPOLIECCHI IIPU TOJKJIIOYEHUM K WCTOYHUKY
CHUHYCOUJIAJIBHOI'O HAIIPSDKEHMS IENA C TOCJEIOBATEJILHBIM
COEJUHEHMEM DJIEMEHTOB CR M L.

42. TIEPEXOJHBIE TIIPOLIECCBHI IIPU MOJKJIIOYEHUM K WCTOYHUKY
CHUHYCOHMJAJIBHOI'O HAIIPSDKEHUSI LEINUW C TOCJEJOBATEJIbBHBIM
COEJIMHEHMEM DJIEMEHTOB R U C.

43. DJJEKTPOMEXAHUYECKUE U3MEPUTEJILHBIE ITIPUBOPHI.

44. OBILIME CBEJEHUS OB DJIEKTPOU3MEPUTEJILHBIX IIPUBOPAX.

45. OBJIACTU IIPUMEHEHNS DJIEKTPOMEXAHUYECKHUX [IPUBOPOB.

46. CIIOCOBbI BKJIFOUEHU S ITIPUBOPOB B 1EITb.

47. OCOBEHHOCTU U3MEPEHU S [TU®POBBLIMU DJIEKTPOHHBIMU [TPUBOPAMU.

48. TIOT' PEIITHOCTU U3MEPEHUI U UISMEPUTEJIBHBIX [TPMBOPOB.

49. TIPEJJICTABJIEHUE PE3VJIbTATA WU3MEPEHUI IIPU  OJHOKPATHBIX
U3MEPEHUSIX.

50. KOCBEHHBIE U3MEPEHM U X [TOI'PELITHOCTU

51. B KAKUX EJUHULIAX U3MEPSETCS MATHUTHOE COIIPOTUBJIEHUE U
MATHUTHOE HAIIPSDKEHME B CXEMAX 3AMEILNEHUS MATHUTHBIX
L[ETIEI?

52. IATb OIIPEJEJIEHUE «MATHHUTHAS LIEIIb».

53. HABBATb THUIIbI MATHUTHBIX LEIIEMN.

54. 3AKOH AMIIEPA JUISI MATHUTHBIX LIETIEM.

55. 3AKOH ®APAJIES 111 MATHUTHBIX LIEIEN.

56. 3AKOH ITOJIHOI'O TOKA U151 MATHUTHBIX L{EITEMN.

57.3AKOH OMA JJ151 OJTHOPOJHON MATHUTHOM LIEIIN.



58. HEPBI)I?I 3AKOH KHNPXTODA JIJISI MAI'HUTHBIX HEHEIZ. .
59. BTOPOU 3AKOH KUPXT'O®A JIJISI HEOAHOPOAHOU MAT'HUTHOMU LIEIN.
60. BAIIMIIUTE 3AKOH OMA JIs1 YYHACTKA MATHUTHOU LEIIM 1 3AKOHbBI

KHUPXI'O®A JJI1 PA3BETBJIEHHOM MATHUTHOM ILEITM ITOCTOSHHOI'O
MATHUTHOI'O IIOTOKA.

61. IPUBEJIUTE ITIPUMEPhI YCTPOMCTB C IIOCTOSHHBIMU U IIEPEMEHHBIMU

I

MAT'HUTHBIMU ITOTOKAMMU.

TunmoBble TECTOBBIE 3aJaHUSA .

1. VEaXHTe HOMep BepHOIO VpaBHEHHA. COCTABICHHOIO IO 3akoHaM Kupxroda.
LJR 410X, ~J iX, =U,
2 JR ~LiX. + i, =L,
3R+ )+ LE -1 X, =U, +E
$ IR -IjX.=-E

-

2. MeTozoM Me&yITOBEIX HAMPIHEHHH ONPeIeTHTb TOK I, .

]1 | J=14A
R - J R=20 O
R R E =20 B.
E.=10 B.
El EE -

3. OnpenenHTs peakTHEEVI MOIIHOCTE.
i) __R L i(f) = 247 sinfar + 43%) 4 . @=1000 paz/c.

—{ -
R=60 On. L=008 Tw

4 Onpegeauts TOK B HYIEBOM I[IPOBOIE

TpexdazEoro CHMMETPHYHOTO TeHEPATOPa, SCTH . 7
- -j45 [
Up=Uae"B. I,=3 4: Z.=Z7™ On.

IIpumepsbl BONPOCOB J1g onpoca:

JlaniTe OIPEICTIEHUS CIIEIYIOLIUM MOHSITUSAM: DJIEKTPOTEXHUKA,
ANEKTpUYECKas LEMb, YJIEKTPUUECKHUM TOK, AIEKTpUUECKas cXxema.
[TaccuBHBIE 371€MEHTBI CXEMBI 3aMEIIECHUS: COMPOTUBIIEHUE. AKTUBHbBIE
3JIEMEHTBI CXEMBI 3aMelleHus: ucTounuk DJIC.

[TocnenoBarenbHOE COEAMHEHNS YHACTKOB LEMN U OCHOBHBIE COOTHOLLICHUS
MIPU TAKOM COEJIMHEHUHU.

PexxumMbl pabOThI AJIEKTPUIECKUX TIETICH: HOMHUHAIBHBIN U PEKUM XOJIOCTOTO
X0/1a.

Haiite onpenenenue | u |l 3akona Kupxroda.

Kakoii crnaxuBaroniuii puiastp 3 dexTrBHEee (MHAYKTUBHBIN, EMKOCTHOM
WM PE3UCTUBHBIN) IPU OOJBIINX TOKAX HATPY3KHU?

W3mepuTenbHas cuctemMa Kakoro THUIa MPUMEHSETCs B 0IHO(a3HbIX
CUYETUYMKAX AIEKTPUUECKON SHEPTUU?



IIpumepsI TeM rpynnoBbIX AUCKYCCHIA:
He npedycmompenui

Tunosslie 3a1aHus I NPAKTHYECKUX 3aHATHI
1. Bartmerp ¢ HOMHUHAQJIBbHBIM NPENEIOM HU3MEPEHHUS MO TOKY 5 A W

npenenoM u3MepeHus 1o HamnpsbkeHuto 100 B umeer 250 peneHwit

mkaigbl. Kakyro MOIIHOCTh OH M3MEPSIET, €ClId CTpesKa mokas3bsiBaeT 80
JICJICHUN IIKAIbI?

2. Pemmuts 3amauy:
Hano: E=U=200 B

Hawitu: g (A), Us (B), P (Bt). IlpoBecTn aHanw3 H3MCHCHHS IaHHBIX

BCJIMYMH ITPH BBIKIIOUYCHHUN R7
R,=40M

R=30m

=30M

Ry

10M

Rs=

R-=7.20M

3. s u3MepeHus COMPOTUBIICHHS IENH KOCBEHHBIM METOJOM BBIOPAHBI
npuoOopel: ammnepMmerp A ¢ mpexaenom usMmepenus 10 A u kimaccom
touHoctu 0.5 u BonbT™MeTp V ¢ npenenom umepenus 100 B u kmaccom
touHoctH 2.5. Bo BpeMms wu3MepeHus, aMmepMmerp mnokaszain 7,5 A,
BosibT™MeTp 90 B. KakoBbl compoTuBieHue 1enu u aOCONIOTHAs |
OTHOCUTEJIbHAS TOIPEIIHOCTh HM3MEPEHMSI CONPOTUBIIEHUS KOCBEHHBIM
METOJIOM ?

4. Iudposoit 4-x paspsnubii Mynetumerp BP-11A npu usmepenuu
NOCTOSIHHOTO HampspkeHus: mokazan 1.505 B. Kakoa abGcomtotHas u
OTHOCUTEJIbHAS TOTPEITHOCTD U3MEPEHUS ATOT'O HAIIPSIKEHUS?

5. Ilo 3amaHHBIM apamMeTpaMm Harpys3ku, Tadin. 1, paccuutaTh HEJOCTAIOIINE
napaMeTpsl Harpy3ku. BeiOpaTh cxemy BBIIPSMIICHHUS U HAUYEPTUTh €€ C
nuTaHueMm ot TpaHcpopmaTopa. CriaxuBaromuil GUIbTP HE TPUMEHSTh.
Paccuntate mnapameTphsl BbIIpAMUTENS W BeHTWied (auonoB). Ilo
CIPaBOYHUKY  BbIOpaTh Tunm  BeHTwIied  (auogoB).  [lpunsATbie
o0o3HaueHusA: Py — MOLIHOCTH MOCTOSIHHOTO TOKa Harpysku; Ug —
HalpsOKEHUE IOCTOSHHOTO TOKa Ha Harpyske; lo — MOCTOSIHHBIN TOK
Harpy3ku; Ruap. — CONpOTHBIEHHE HArpy3ku; l, — pacueTHbli TOK
BeHTWISA; Uospmae — JONMYCTHMOE OOpaTHOE HANpsDKEHHWE Ha BEHTHJIE



(muone); U, — da3Hoe HampsikeHHWE BTOPUYHOM OOMOTKH IHTAFOIIETO

tpanchopmaropa; Ui — (da3Hoe HampspkeHHWE TIEPBHYHOW OOMOTKH
nuTaroniero tpancgopmaropa; l; — dasHbl TOK BTOpUYHOW OOMOTKH
Tpanchopmaropa; |1 — QasHBIE TOK MEpBHYHONH  OOMOTKH
TpaHcopmaropa; Pqp cpenHsis (TUIMOBas) MOIIHOCTh ITHUTAOIIETO
TpaHchopmMaropa.
Tabmuma 1
[TapameTpsl HArpy3Ku
BapHaHT Po, kBT Bo, B : py'o, A RHarp_, OMm
1 0,1 9
2 3,0 150
3 0,4 3,24
4 100 70
5 220 48,35
6 45,45 9,68
7 1,5 64
8 3,0 68,2
9 0,05 4,5
10 110 90,9

TumnoBsble 3a1aHKsl 1JISI KOHTPOJIbHON padoThI

1. Ilenb MOCTOSIHHOTO TOKa COJEPKUT HECKOJBKO PE3UCTOPOB, COCTMHEHHBIX
cMemaHHo. (Cxema UENM C YKa3aHHbIMU CONpPOTUBJIICHUSMHU I[IPUBEACHA Ha
COOTBETCTBYIOIIEM pUCYHKe. HoMep pucyHka, 3aJlaHHbIe 3HAYE€HHS OOHOTO U3
HaIpsHKEHU WM TOKOB M BEJIMYMHA, MOJJIeKAIIasl ONMPEEICHUI0, TPUBEICHBI B
Tabn. 1. Bcroqy mHAEKC TOKa MM HAIMPSKEHUST COBIAIaeT C MHACKCOM PE3UCTOPa,
[0 KOTOPOMY IMPOXOJUT TOK WJIM Ha KOTOPOM JIEMCTBYET 3TO HamNpsiKEHUE.
Hanpumep, uyepes pesuctop R3 npoxoauT Tok |3 1 Ha HEM JEUCTBYET HANPSKEHUE
Us. OnpenenuTh TakkKe MOIIHOCTh, MOTPEOJIIEMYIO BCEl ILEeNblo, U Pacxoj
AIEKTPUYECKOM SHEPTHUH LIETIbIO 32 § 4acoB PabOTHI.

[TosicHuTh XapakTep H3MEHEHUs JJIEKTPUUECKOW BEJIMYUHBI, 3aJaHHOW B
Ta0JauIle BapUAHTOB (YBEJIIMUUTCS, YMEHBIIUTCS, OCTAHETCS] HEU3MEHHON), eCliu
OJIUH U3 PE3UCTOPOB 3aMKHYTh HAKOPOTKO WJIM BBIKJIIOUHUTH M3 cXeMbl. [Ipu aTom
cuntath uctouHuk OIJIC E wuneanpHbiM (Hampsbkenue U Ha Bxojae 1enu
HEU3MEHHbIM). [Ipy TPYIHOCTAX JIOTUYECKUX TMOSICHEHUM OTBETA MOKHO
BBHITIOJIHUTH pacyeT TpeOyemMou BEIMYUHBI B U3MEHEHHON CXeMe M Ha OCHOBaHUH
CpaBHEHHS €€ B JIByX CX€Max JIaTh OTBET Ha BOMPOC.



P

Rs=60M

|
e
o
=
(=

Ry=50m
—
=1 9 5
o) - =
T I I
" =t wry
& R R
R7=2.50M Rg=:
—
Puc.8.1
Ry=90mMm
L
-7 7 = "|T’
Ry=7.20M {4 5 "
CD = :I: e
I
] 5 =
R3=450M Q
I
T -
m
R4=3.60m
Puc.8.3
Rj=6om R2=250M

—

Puc.8.5

R3=—|{:}M

Puc.8.7

Ri=100m
-
E R_I,:-I-{:lp.[ QJ =
6, e
a4 —
[
Rs=1,50m 5
Rg=60mMm
| p—
| I |

R=90m

1
D Rl_?.EOM []5 R-7.=301\.I
P
o
P
R3=50m Rg=30M
— ] T
Puc.8.2
E,=40Mm
Ri=100m
1S
"
R1_=—|{:}M o
¢ = o4
(D = o I
S - =
~ I o)
”—r o %
[ b
T
Puc.8.4
Ry=30m R;=3,60Mm
— ]
I
E = -
v 9 S)
€, " :
o -
Rs5=90m a
R-=100M
3 —
L
R:=850mMm
Puc.8.6
R;=40m

R-= 7.20M

R=30m




Ry=100M R7=160m

R1|=_10|0M PILIET’OM —
L L
F R3=21,60m R =50M - E N é
v Toll 5 (3 R7=20.30mM 9
(D I:I "l: (D R5=80mM ;l?
[
R-=100Mm
1 I
Rs=80mM Rs=80M
Puc.8.9 Puc.8.10
Ta6muma 1
Bapu - | Pucy - Hano Omnpe | [leiicTBHE C pe3UCTOPOM IIposectn
aHT HOK e 3aMKHYT Brikiirouen aHaJu3
Ne No JIUTb HAaKOpPOTKO | U3 CXEMEbI NU3MCHCHU
BCIIMYHNHBI
01 81 E=40B |1 R5 U1
02 8.1 =2 A E Re Us
03 8.1 U1: 40 B |6 R3 |6
04 8.1 ,=4 A E R, Us
05 8.1 ;=8 A E R4 P
06 8.2 E=120B I3 Rs I3
07 8.2 |3= 20 A E R1 Ug
08 8.2 U,=160 B 4 Rs U,
09 8.2 U,= 36 B E R4 P
10 8.2 .=10 A E Re Us
11 8.3 E=240 B Us R U,
12 8.3 U1: 90 B E R7 |1
13 8.3 |5= 30 A |1 R3 U2
14 8.3 U3: 10B U7 Re |4
15 8.3 E=160B Is Rs U,
16 8.4 E=200B 1 Re U,
17 8.4 I1=5A E R, I,
18 8.4 U7= 50B |3 R7 U1
19 8.4 U1=200 B |7 R5 |1
20 8.4 |6= 6 A U1 R5 U3
21 8.5 le=20 A E Ry Us
22 85 E= 50 B U3 R1 |5
23 8.5 U4: 90 B |6 R5 U1
24 8.5 ,=10 A E Re P
25 85 E= 300 B |3 R3 |5
26 86 E=140 B |7 R6 U3
27 8.6 le=10 A E R; P
28 8.6 U5: 8B |1 R3 U7
29 8.6 E=280B Ue Rz |1
30 8.6 I,=10 A E R, Us




31 8.7 E=200B Is R; 4
32 8.7 ng 30B E R4 U5
33 8.7 .=20 A Us Rs Us
34 8.7 E=100B 7 Rs ls
35 8.7 U5= 15B U8 R4 U2

2. HampspkeHne Ha 3a)KMMax II€THA, BapHaHT KOTOPOH COOTBETCTBYET
nocienHen mudpe ydgeOHoro mmdpa cTyaeHTa W nM3o0pakeHHOW Ha puc. 8.21,
u3MeHseTcs 1Mo 3akoHy U=Up Sinat. AMmumTtynHoe 3HadeHue HampspkeHue Upm,
3HAYCHUs aKTHBHBIX CONMPOTUBICHUA R; 1 Ry, mHIyKTHBHOCTEH Katymiek L u Ly,
emkocTer koHjeHcaTopoB C1 u (C, nmpuBeneHsl B Tabiu. 8.3. YHacTtoTa MUTAIOIIETO
nanpspkenus f = 50 I'm.

Heobxoaumo: WM300pa3uTh d3IEKTPUYECKYIO 1€, COTJIACHO 3aJaHHBIM
napamMeTpaM COMNPOTUBJICHUN W OMNPEJCIHUTh. IOJHOE CONPOTHUBJICHHE Z;
HarnpsbkeHue U, mpuiiokeHHoe K 1ienu; Tok |; yron casura a3 ¢ (1o BenuyuHe u
3HAKY); aKTUBHYIO P, peakTuBHYI0 Q M MOJHYI0 S MOIIHOCTH Iienu. OnpenenuTh
3aKOH M3MEHEHUs ToKa B 1enu. OnpeaenuTh Xapakrep (MHIyKTUBHOCTh, EMKOCTh)
U TapaMeTphl JIEMEHTA, KOTOPBIM JOJIKEH ObITh BKJIIOYEH B DJIEKTPUUECKYIO IEMb
JUISL TOTO, YTOOBI B HEW HACTYNUJ PE30HAHC HaIpsDKEHUM. YKazaTh Crocod
BKJIFOUEHHUS] 3TOTO dJjieMeHTa. l[loscHUTh xapakrep wu3MeHEHUs (YBEJIUYUTCH,
YMEHBIIIUTCS, OCTaHEeTCs 0€3 W3MEHEHHs) TOKa, AaKTUBHOW U PEaKTUBHOU
MOIIIHOCTH B IIEMM TPH YBEIWYEHUU YAaCTOTHI TOKA B JiBa pasa. Hampsokenwue,
MPWIOKEHHOE K TN, CYUUTATh HEU3MEHHBIM.

Haueptuth B MacmrTabe BEKTOPHYIO IUarpaMMmy IIEMH W TIOSCHUTH €€

IOCTPOCHHE.
Xc1 X1 Ry

—

1 1)

R2 XLZ \(I:'Z_
o— YV
Puc.8.21
TaOmuma 8.3.

3a1aHHEI Bapuant
napameTpsl | 1 2 3 4 5 6 7 8 9 10
Un B 141 | 282 424 |141 |70,7 (141 |282 (424 |70,7 |141
R1, Om 10 - 10 - 8 14 - 16 14 -
Ry, Om - 10 5 8 - 2 20 4 6 8
Ly, mln 159 | 31,8 [31,8 | 159 |- 31,8 [19,1 |- 31,8 (19,1
Lo, mlH 159 |- 63,7 | 31,8 [ 159 |- 31,8 {159 |- 31,8
Ci, Mx®D - 637 |318 |- 159 318 |637 |[159 |318 |637
C,, Mx®d 637 |318 |- 159 | 318 |318 |- 318 | 637 |-




11. YueOHO-MeTOANUYECKOE 00ecIeYeHHne TUCIUILIUHBI

11.1 Pexomenayemas aurepatypa

1. bormanos, B. B. Dnekrporexnuka: yuebnoe nocooue / B.B. borganos, O.
b. HaBeiaenko, H. I1. CaBun, A. B. Camncanes. - HoBocubupck: HI'TY, 2019. - 148
c. - ISBN 978-5-7782-3954-8. - TekcT : :meKTpOHHLIﬁ /I OBC "KoHcynbTaHT
CTyneHTa": [caitT]. URL.:
https://www.studentlibrary.ru/book/ ISBN9785778239548 html (maTa oOpamieHwus:
15.09.2023). - Pexxum 0CTYyIIA: 10 MTOAIMHKCKE.

2. Epmyparckuii, I1.B. DnekTpoTexHuKka U 3JIEKTPOHUKA / TLB.
Epmypatckuit, I'.I1. JIsrukuna, FO.b. Munkun. - Mocksa: JIMK Ilpecc, 2013. - 416
c. - ISBN 978-5-94074-894-6. - Tekcr : 3ﬂeKTp0HHLIp”I /' 9BC "KoHcynbTaHT
cTyAeHTa": [caitT]. URL.:
https://www.studentlibrary.ru/book/ ISBN9785940748946 html (mata oOparenus:
15.09.2023). - Pexxum J0CTYyIIA : TIO TTOJIITUCKE.

3. Knermua, B. ®. Dnexrporexnuka. JlabopaTopHbIH MpakTUKyM : ydeO.
nocobue / B. ®@. Kirerrua- 3-e u3g. , crep. - Munck : PUIIO, 2019. - 179 c. - ISBN
978-985-503-867-3. - Tekcr : anekrponnsiii / DbC "KoncynapTanT crymenra
[cafiT]. - URL : https://www.studentlibrary.ru/book/ISBN9789855038673.html
(mara obpammenus: 15.09.2023). - PexuM nocTtyna : o MOJMUCKE.

4. Mapuenko, A. JI. DnekTporexHuka : yaueoHoe nocodue / A. JI. MapueHko.
— MockBa : HMHOPA-M, 2022. — 236 c. — (Briciee oOpa3zoBanue:
bakanaspuart). - ISBN 978-5-16-017056-5. - Tekct : snextponHsii. - URL:
https://znanium.com/catalog/product/1587594 (mata oGpamenus: 15.09.2023). —
PexuMm nocrymna: mo noamnucke.

5. DnekTporexHuka. B mpumepax u 3amadax : yueOHoe mocobue / E. H.
AnrasuH, B. B. bormanoB, A. B. CamcaneB [u np.] ; mox obm. pen. E. N.
Anrasuna. - HoBocubupck : Usn-so HI'TY, 2020. - 128 c. - ISBN 978-5-7782-
4287-6. - Teker : AIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1869119 (mata o6pamenus: 15.09.2023). —
Pexxum noctymna: mo noAmnucke.

6. lanbnepun, M. B. DnexkTpoTexHuka W 3J€KTpOHMKA : yyeOHMK / M.B.
[Nanenepun. — 2-e u3a. — Mocksa : ®OPYM : UHOPA-M, 2023. — 480 c. —
(Beiciiee o6pazoBanue). - ISBN 978-5-00091-779-4. - TekcT : 3ME€KTPOHHBIN. -
URL.: https://znanium.com/catalog/product/2030904 (marta oOparieHus:
15.09.2023). — Pexxum ocTtyna: mo moJucKe.

7. Mapxkenos, C. H. DiexTpoTexHruKa U AJIEKTPOHUKA : yaeOHOe mocodue /
C. H. Mapkenos, b. f. Ca3zanoB. — Mocksa : UHOPA-M, 2020. — 267 ¢. —
(Beiciee oOpazoBanue: bakamaBpuar). - ISBN 978-5-16-014451-1. - Tekcrt:
atektporabii. -  URL:  https://znanium.com/catalog/product/982772  (nara
obpamenus: 18.09.2023). — Pexxum ocTyna: 1mo moamnucke.



https://www.studentlibrary.ru/book/ISBN9785778239548.html
https://www.studentlibrary.ru/book/ISBN9785940748946.html
https://www.studentlibrary.ru/book/ISBN9789855038673.html
https://znanium.com/catalog/product/1587594
https://znanium.com/catalog/product/1869119
https://znanium.com/catalog/product/2030904
https://znanium.com/catalog/product/982772

11.2. llepuoguveckue u31aHusi
He ncnonp3syrores

11.3. HopMaTHBHO-NIPABOBbIE AKTHI M HHbIE IPABOBbIE IOKYMEHTbI
He UCNONb3YIOMCS

11.4 IlepeyeHb 3JIeKTPOHHO-00Pa30BaTEeIbLHbIX PECYPCOB
1. YueOHO-MeTOIMYeCKE MaTepUalbl MO TUCIUILINHE « DIEKTPOTEXHUKA U

AIIEKTPOHHKKAY (AJIEKTPOHHBIN 00pa3oBaTeabHbIN pecype pasmeiieH B UOC OTU
(punman) CI'TY umenu ['arapuna 10.A.
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=120)

2. Caiir OTU (pmman) CI'TY umenn ["arapuna FO.A. http://techn.sstu.ru/

11.5 D1eKTPOHHO-0MOIMOTEYHbIE CUCTEMBbI
1. «OBC IPRbooksy,

2. OBC «Jlanb»

3. «OBC elibrary»

4. ObC «KOHCVYIJIbTAHT CTYAEHTA»

11.6. Pecypchl HH(POPMANMOHHO-TEIEKOMMYHUKAIIMOHHON  ceTH
«AHTepHeT»

11.7. IleuaTHbIE U 3JIEKTPOHHBIE 00pa3oBaTe/ibHbIE pecypchl B popmax,
aJaNTUPOBAHHBIX [UIS CTYAEHTOB ¢ OIrPAHMYEHHBIMH BO3MOKHOCTAMH
310POBbA (IJI TPYII U MOTOKOB ¢ TAKUMM CTYJACHTAMH)

1. AnantupoBanHas Bepcus HOb, nnd ucnonb3oBaHUsS WHBAIWIAMU U
JIUIIaMH C OTPaHUYEHHBIMU BO3MOYKHOCTSIMU 3I0POBbSI

Obyuarowuecs uz yucia uneanuoos u auy ¢ OB3 obecneuenvt neuamuwvimu u
(unu)  INEKMPOHHLIMU  00paAz08amelbHbiMU  pecypcamu 8  ¢hopmax,
a0anmupoBaAHHbIX K 02PAHUUEHUSIM UX 300POBbAL.

12. UHdopManMOHHO-CNIPABOYHBIE CHCTEMbl U HNpodeccHOHATBHBbIE
0a3bl JaHHDBIX

OOyuaromumMcst o0ecniedeH AOCTyN (yAajJeHHBIA JTOCTYI), B TOM 4YHCIIE B
cllyyae TIPUMEHEHUS DJIEKTPOHHOTO 00yYeHUs, TMCTAHIIMOHHBIX 00Pa30BaTEIbHBIX
TEXHOJIOTUH, K COBPEMEHHBIM MPO(ECCHOHAIBHBIM 0a3aM  JaHHBIX |
WH(POPMAIIMOHHBIM CITPABOYHBIM CUCTEMaM.

12.1 Ilepeyenb UHGOPMALMOHHO-CIIPABOYHBIX CUCTEM

1. CnpaBounas npasoBas cuctema «Koncynbrant ILmrocy.

2. bubmmoreka MI'Y um M.B.JIomonocoBa. Xumuueckuii pakynprer MI'Y
Www.chem.msu.su


http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=120
http://techn.sstu.ru/

3. Poccuiickas nanmonaneHas oubnuoreka (PHB) www. nlr.ru

12.2 IlepeyeHb npoeccuOHATBHBIX 023 JAHHBIX
He UCNONb3YIOMCA

12.3 IlepeyeHb HMH(OPMALMOHHBIX TEXHOJOTHM, HCIOJb3yeMbIX MPH
OCYLECTBJICHMH 00pa30BaTeJbHOI0 Mpouecca M0 AUCHUIVIMHE, BKJIYAS
NepeYeHb NPOrpaMMHOI0 o0eceYyeHus .

OOpa3oBarenbHbIN IpollecC MO AUCHMILNIMHE OO0ECHeueH HEOOXOAUMbBIM
KOMIUIEKTOM JIMLEH3UMOHHOTO U CBOOOJHO pacnpoOCTPaHSEMOro MPOrpaMMHOIO
obecrieueHus, B TOM YHCJIE€ OTEYECTBEHHOIO IIPOU3BOJACTBA  (MOUICKUT
OOHOBJICHUIO MTPU HEOOXOIUMOCTH).

1) JluneH3noHHOE pOrpaMMHOE 00eCIIeYeHUE

Microsoft Windows10, Microsoft Office 2010 (Word, Excel, PowerPoint),

Kaxnprii  oOyuarommiics B  TEYEHHE BCEro mnepuoja OOydeHHUs
oOecreuynBaeTcsd WHAMBUIYATbHBIM HEOTPAHUYEHHBIM JOCTYIIOM K 3JIEKTPOHHO-
OMOMMOTEYHON CHUCTEME M JIIEKTPOHHON HMH(OPMAIMOHHO-00pa30BaTeIbHON

cperne.

13. MaTepuajibHO-TeXHUYECKOe oOecreyeHme

VYyeOHast ayuTopus sl IPOBEICHUS 3aHATHH JIEKITMOHHOTO THTIA

YKOMILUIEKTOBaHA  CICIMAIM3UPOBAHHON MEOENbl0 M TEXHUYECKUMH
cpernctBamu oOyudenusi: 16 cronos, 32 crymna; pabodee MeCTO MpPENoJaBaTels;
MeJIoBasi IOCKa, ; MpoekTop View Sonic, cTallMOHAPHBIA MPOEKIIMOHHBIN AKpaH,
cucteMHubiii 610k (Dualcore/251°6/320, kmaBuaTypa, MbIIIb) MOJIKIIOYEHHBIN B
CeTh C BbIXOZIOM B MHTEpHET M IOCTYyNOM B MH(POPMAIMOHHO-00Pa30BATEIHHYIO
cpeny OTU (punmuan) CI'TY wumenu larapuna [O.A., ydeOHO-HarJsIHbBIC
nocoOusi, o0ecneyrBarole TeMaTHYEeCKUE WIUTFOCTpALMK 1o paboyeil mporpamme
JIACHUTIINHBI.

[Iporpammuoe obecnieuenue: Microsoft Windows 7, Microsoft Office 2010
(Word, Excel, PowerPoint), GoogleChrome

YueOHas ayauTopusi Ui TPOBEACHUS 3aHATUM CEMUHApPCKOro THIIA,
BBITIOJTHEHUS KYPCOBBIX pabOT, TEKYIIETO0 KOHTPOJIS U IMPOMEKYTOUHOU
aTTECTAINH, TPYIIIOBBIX U UHIUBUIYTBHBIX KOHCYJIbTAIIUN

YKOMIUIEKTOBaHA  CHCIMAIM3UPOBAHHON MEOCNbI0 M TEXHUYECKUMH
cpenctBamu oOydenwmsi: 16 cronos, 32 cryma; pabodee MECTO MPENOJaBaTEIIs;
MeJIoBasi JIOCKa; MPOeKTop View Sonic, CTalMOHAPHBIN MPOEKIIMOHHBIN AKpaH,
cuctemMubiii 610k (Dualcore/251°6/320, kmaBuaTypa, MbIIb) MOAKIIOYEHHBIN B
CeTh C BBIXOZOM B MHTEpHET M MOCTYynmoM B HMH(POPMAIIMOHHO-00Pa30BaATEIHHYIO
cpeny OTU (¢unmuan) CI'TY wumenu Iarapuna FO.A., ydeOHO-HarJsIHbBIC
nocoOusi, o0ecneynBarolue TeMaTHYeCKIe WUTIOCTpALK 1o paboyeil mporpamme
JUCUUTUTUHBI.

[Iporpammuoe obecnieuenue: Microsoft Windows 7, Microsoft Office 2010
(Word, Excel, PowerPoint), GoogleChrome

VYyeOnas nabopaTtopus ANEKTPOTEXHUKHU u ANEKTPOHUKH,



YKOMIUICKTOBAaHHAsI CIICIUATM3UPOBAHHON MEOECIBIO0 U TEXHUYECKUMHU CPEICTBAMHU
oOyd4eHHs, OCHaIeHa: MpUOOpHI, HAOOPHI SIEMEHTOB  (COMPOTHBIICHUS,
KOHICHCATOPHI, KaTyIIKH WHIYKTHBHOCTH, JTOTBI, TPaH3UCTOPHI),
ocIuIorpadbl, MEKTPUUECKUE TEHEPATOPHI, Ta00PATOPHBIN CTEH]] UCCIICTOBAHKE
IIeNei TTOCTOSTHHOTO TOKA, MCCIICOBAHKME BBIIPSMUTENCH, 1a00paTOPHBIN CTCHT
oHO(a3HBIC e , TpeX (ha3HbIC TCTTH, BHIIPSIMHUTEIH.
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—— /A.C. MocroBoii/

PaGouyro mporpammy cOCTaBWILK.T.H / [y




14. JlonoiHeHusi U NI3MeHEHUs B padoyeil mporpamme

PaGouast mporpamMmma nepecMoTpeHa Ha 3aceanuu Kadeapbl
« » 20 roja, npoTokosa Ne

3aB. xadenpoii / /

BnecenHble n3amMeHeHus yTBepskaeHsl Ha 3acenanun Y MKC/YMKH

« » 20 _ ropma, mpoTokos Ne
[Ipencenarens YMKH / /




