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1. Ileab oCBOEHHUS JUCHUILIMHDbI

[lenp ocBOEHMS TUCUUIUIMHBI — OBJIAJCHUE CUCTEMOW (Hay4HbBIX) 3HAHUW MO OCHOBAM
PaMOTEXHUKH.

2. MecTo TMCIUILIINHBI
B CTPYKTYpe 00pa30oBaTe/ibHOI NPOrpaMMblI

Jucuuninuna Bxoaut B biok 1 «/lucuuminael (MOIysIH)», OTHOCUTCS K YacTH Yy4eOHOTO
1aHa, GopMUPYeMOM ydaCTHUKaMH 00pa30BaTEIbHBIX OTHOILIECHUH, SABJISAETCSA TUCUHUILUIMHOMN MO
BBIOOPY 00yUarOLIUXCS.

HSy‘lGHI/IC I[aHHOﬁ JAUCHUIIJIMHBL OITMPACTCA HA 3HAHHWA, YMCHUSA, HABBIKU W OIIBIT, IIOJTY-
YCHHBIC NP U3YUYCHHUHN AUCHUILIINH <<MGX3HI/IK3,», (<3J'ICKTpI/ILIeCTBO U MarHe€Tusm», «ATOMHAd U
sayiepHast pU3nUKay.

OcBoeHMe TaHHOW TUCIUIUIMHBI SIBJISETCS HEOOXOIUMBIM Juid npoxoxkaeHus [lenaroru-
YECKOM ITPAKTHUKH 2.



3. Pe3yabTarhbl 00yueHH s 10 TUCHMUILIMHE

Koa u HamMeHOBaHHE KOM-
NEeTCHIUN

Kon n nHammeHOBaHUe MH/IU-
KaTropa (MHAUKATOPOB) J10-
CTHKEHHSI KOMIIETEeHINH

Pe3yabTaThl 00yyeHus

IIK-1. CmocobGen ocymiecTs-
JATh TCAAroru4eCcKyro  Jaecs-

1.1 B.IIK-1. OcymecTBiaser
npenojaBaHue y4eOHBIX IHC-

3 1.1 B.IIK-1. Bnageer cu-
CTEMOM HAay4HBIX 3HAaHUM B

TEIBHOCTh 1O MNPOMUIBHBIM | HUIUIMH 1O Hpoduiato (Mpo- | COOTBETCTBYIOIIEH  00sacTH
npeaMeraM  (IMCUUIUIMHAM, | GUIISIM) HOJATOTOBKU B paMKax | (1o mpouiIo MOArOTOBKH).
MOJYJIIM) B paMKaxX OCHOB- | OCHOBHbIX oOpa3oBarenbHbix | B 1.2 B.IIK-1. Biageer
HBIX 0Opa30BaTeNbHBIX IIPO- | IporpamMm oOmero o0pa3oBa- | HABBIKOM pELICHUs 3afad /
rpamMm oOiero oOpa3oBaHus, | HUA COOTBETCTBYIOUIETO | BBIIIOJHEHUS!  IMPAKTHUECKUX
[0 IporpamMmaM JOIOJIHU- | YPOBHS. 3aJlaHu# U3 MIKOJBHOTO Kypca;
TEIbHOro oOpa3oBaHMs AeTel 000CHOBBIBAaET BBHIOOp CIIOCO-
1 B3pPOCJIBIX. 0a BBITIOJIHEHUS 33JJaHUSL..
[1K-3. Cnocob6en npumensats B | 1.1 _B.IIK-3. Hcnonszyer B |3 1.1 B.IIK-3. Mmeer npen-
0o0yueHUu CcOBpeMEHHbIe 00- | OOy4YeHUN aKTUBHBIE U UHTEP- | CTaBJIEHUE O BUJAX U OCOOEH-
pa3oBaTebHbIE TEXHOJIOTUH, B | aKTUBHbIE 00pa3oBaTeibHbIE | HOCTSX 00pa3oBaTeNIbHBIX
TOM YHCJI€, UHTEPAKTUBHbBIE, U | TEXHOJIOTHHU. TEXHOJIOTUH; MOHUMAET PpOJib

uuppoBsle  00pazoBaTEIbHbBIE
pecypchl.

AKTUBHBIX M WHTEPAKTHBHBIX
00pa3oBaTeNbHBIX  TEXHOJIO-
Ui Kak HEe0O0XOIUMOTO KOM-
MTOHEHTA CHCTEMHO-
NESTENBHOTO MoaXxoaa K o0y-
YEHUIO.

VY 1.2 B.IIK-3. YMeer mpoek-
TUPOBAaTh KOMIIOHEHTHI 00pa-
30BaTENFHBIX TPOTPAMM C HC-
MOJIb30BAaHHEM aKTUBHBIX H
MHTEPAKTUBHBIX  00pa3oBa-
TEJBHBIX TEXHOJIOTHIA.




4. CTPpyKTYpa U CofepKaAHUE IUCIUIIHHBI

OO6mast TpyA0€MKOCTh AUCIUIUTMHBI COCTABIISIET 2 3a4E€THHIX €IMHUIIBI, 72 Yaca.

Bunanbl yueoHoii padoTsl, BKIIOYAS

®opMBbI TeKyIEr0

CaMOCTOSITEJILHYIO PaGoTy CTY€HTOB KOHTPOJIsA
- H TPYAOEMKOCTH (B 4acax) ycIeBaeMoCTH
o 5 IIpaktnueckue | JlaGopaTopHbie (no memam
D
Ne | Pasmes mucumminan 8 5 5 3aHATHSA 3aHATHSA u pazoenam)
. g o A ] A ] ®opmbI
n/n TeMbl 3aHATHIH 5 ® | E 5 g s 5 g s .
& S| E| =8| L322 =m¢g| Lg=& 3 NPOMEIKYTOUHOIH
5| 3 g =S| EFE g S| EFE| 2 arrecTaluu
TS| 88| ZEg 8| ZE¢g
Sx| 225 S 22E& (no cemecmpam)
> < O > < ©
Iy 2 = Iy a2 E
= = = =
1 2 3 4 5 6 7 8 9 10 11
Tema 1. Dnextpuueckue 2 4 0 2 0 4 Ot4er o Jraboparop-
LIENU TTOCTOSIHHOT'O TOKa HBIM paboTam
Tema 2. OpHoda3zHbIi 2 4 0 2 0 6 Ot4er mo Jraboparop-
CHHYCOHJAJIbHBIA TOK HBIM paboTam
Tema 3. Tpexdazuole 2 |4 0 2 0 6 | Otuer nmo nmaboparop-
Lenu HBIM paboTam
Tema 4. VYcunurenun u 2 2 0 0 0 6 Ot4er mo Jraboparop-
reHepaTopsl HBIM paboTam
Tema 5. Pacmpoctpane- 2 2 0 2 0 6 | Otuer nmo nmaboparop-
HUE PaJMOBOJIH HBIM paboTam
Tema 6. DnemeHTHI 1HD- 2 2 0 2 0 4 Ot4er mo Jraboparop-
POBOH TEXHUKHU HBIM paboTam.
[Ipenocrasnenne co-
CTaBJICHHON Jabopa-
TOpHOH paboTel. Pe-
dbepat
Bcero 12 | 18 0 10 0 32

IIpome:xxyTouHasi aTTe-
cTanus

3ayer B 9 cemecTpe

O0masi Tpya0eMKOCTh
THCTIATITMHBI

2 3.e., 72 yaca




Conep:xxanmne IMCHUTIHHBI

Pazgea 1. ®u3nveckue OCHOBBI JJIEKTPOTEXHUKH U PAJIMOTEXHUKH.
DNEeKTpUYECKUEe IENU TOCTOSHHOTO ToKa. OCHOBHBIE 3aKOHBI AJIEKTPUYECKUX Iened. bamanc
MOITHOCTEN. J[ByXmomtocHUKU. Pacder ciioKHBIX [enel MOCTOSIHHOTO TOKA ¢ IMTOMOIIBIO 3aKOHOB
Kupxroda. Meto KOHTypHBIX TOKOB. MeTo HaJIOKEeHHS. METO T y3JI0OBBIX HANPSHKCHUH.
Jlunelinple e oaHO(A3HOTO CHHYCOUJATBHOTO TOKA. DJIEMEHTApPHBIM T€HEepaToOp CHUHYCOH-
nanpHOM D/IC. OCHOBHBIE XapaKTEPUCTUKH CHHYCOMAAIBHOTO TOKa. JlefcTByromEee U cpeaHee
3HaueHusl cuHycouganbHoro toka, J/C u HanpskeHus. Pe3ancTUBHBIA, UHIYKTUBHBIA U €M-
KOCTHBIM 3JIEMEHTHI B IIEMIA CHHYCOMAAIBHOTO TOKa. [locienoBaTenbHbI KOIeOaTeTbHbBIN KOH-
Typ. Pe3onanc Hanpspkenuid. [lapamnenbnbiii konebarenbHblii KOHTYp. Pe3onanc TokoB. I1oBbI-
nieHue ko3¢ uureHTa MOUTHOCTH.
YerbipexnontocHuky. Ilepenatounbie (GyHKIMHM YETHIPEXIIOIIOCHUKOB. AKTUBHBIN YE€THIPEXIIO-
JIFOCHUK.
Tpexdazubie nenu. OcnoBHbIe onpeneneHus. Tpexdaznas cucrema J/]C. CriocoObl coeTMHEHUS
(a3 ucrounuka Tpex(dasHOTO TOKAa U COOTHOIICHUS MEXKIY €r0o JIMHEHWHBIMU U (ha3HBIMU Hampsi-
xkeHusaMu. TpexdaszHbie 1Ienu Npyu COSANHEHUN TPUEMHHUKOB 3BE3/I0M M TPEYroJIbHUKOM. Moril-
HOCTb TpexX(a3HbIX LIETIEH.

Pa3nen 2. DiieMmeHTHas 0a3a 3JIEKTPOHUKH
Knaccudukanus snextpoHHbIX npudopos. [loxynpoBoaHukossie npudopsl. CBolicTBa p-n nepe-
X0J1a, BUJIbI IIPOBOAMMOCTH B MOJyIIpoBoAHUKAX. [Ipocreiiniye nosynpoBoIHUKOBbIE TPHOOPHI.
XapakTepucTUKU U napaMmerpsl. JIuHeliHble U HeNMHEWHbIE 3JIeMeHThl. MHOro0a3zoBble TpaH3u-
CTOpBL. DJIEMEHThl Ha OUMOJIAPHBIX U MOJIEBBIX TpaH3UCTOpaxX. YacTOTHbIE CBOICTBA IMOJIEBBIX
TpaH3ucTopoB. CXeMbl BKIIOUEHHUS [TOJIEBBIX TPAH3UCTOPOB. OCHOBHBIE TUIIBI TPAH3UCTOPOB.
OnexTpoHHble ycuiuTenan. OCHOBHBIE THUIbl YCUJIUTENEH, WX XapaKTEpUCTUKU: Ko3(duuMeHT
YCUJIEHUSI, YaCTOTHbIE, (pa30Bbl€ U HEJIMHEHHbIE UCKAKEHUSI, TUHAMUYECKUI quamna3oH. Y Cuin-
Tenu MoufHOCTU. OHOTAaKTHBIE U IBYXTaKTHbIE cXeMbl. TpaHcpopmaTopHble U OecTpaHcpopma-
TOPHBIE YCWJIMTEIN MOITHOCTH.
I'eneparopel. ABTorenepartopsl. KBapuessiii renepatop. ['eneparopsl ¢ mocrom Buna. I'enepa-
TOPbI HETAPMOHUYECKUX KOJIeOaHM: OJIOKMHT-TeHepaTophbl U MyJIbTUBHOpaTopsl. HennHeiinbie
npeoOpa3oBanus. BropuuHble UCTOYHMKN NUTAHUS MOCTOSHHOTO TOKA. AMIUIUTYJIHBIA JETEK-
top. YacTtoTHblil MoysTop. Posib HenuHelHOTO 31eMeHTa B ipeodpazoBanuu yactoT. [Ipeol-
pa30BaTeNN YaCTOThIL. Y MHOKUTENIH YaCTOTBHI.
Pacnipoctpanenue paanoBosiH. CUTHaibI, COOOIIEHUS U paarocurHaibl. CrekTpaibHbe Xapak-
TepucTtuku curHanoB. llupuna cnekrpa curHana. Paguocursanel. JIMHEHbIE paguOTEXHHYE-
ckue nenu. Kiaccudukanus paanoTeXHnYecKuX Lenei.
Pannonpuemnsie yctpoiictBa. CTpykTypHas cxema pajauonpueMHoro ycrpoiicrsa. Kinaccuduxa-
uus paauonprueMHUKoB, OCHOBHbIE MapaMeTpbl painonpueMHUKOB. CucTeMa aBTOMAaTUYECKOM
MOJICTPOMKHN YaCTOTHI.
OcHoBbl TeneBuaeHusd. [IpeoOpa3oBaHue oNTHUYECKOro U300paXkeHus: B BuaeocurHai. [IpuHum-
MBI TIepejaun U IpueMa ONTHYECKOro n3oopaxenus. PazsepTka uso0paxkenus. OCHOBHbIE Mapa-
METpPbI TEJIEBU3UOHHOTO U300paKEHMUSL.
bazoBbie anemeHTbl LK(poBON TexHUKU. OCHOBHBIE JIOTHUYECKUE (PYHKIUU U DJIEKTPOHHBIE
YCTpOWCTBA I UX peann3auny. JIOTHYECKUX 3JE€MEHThl Ha OCHOBE JHMOJO0B, TPAH3UCTOPOB U
MukpocxeM. CueTHbli peructp. CABUTOBBIN perucrp.

Hudpossie mukpocxemsl. [ludparopsr u gemudparopsl. Ananoro-undpossie npeodpa-
3oBarenu. [uddepenunansupie cxembl cpaBHeHHs. J[BomuHas cucrema cuucieHus. Lludpo-
aHaJIoroBble npeoOpa3oBaTenu. TexHHKa BBOJA-BbIBOJA. JJIEKTPUUYECKUE JATUMKU HEJIEKTPH-
YECKUX BEITMYMH. 3aMIOMHUHAIONINE YCTPOUCTBA. MUKpoTpoiieccopsl 1 MUKpoOBM.



5. O6pa3oBaTe/ibHbIE TEXHOJIOI UM,
NpUMeHsieMble MPU OCBOCHUM JUCIHUTINHBI

OcHoBHbIE 00pa3oBaTe/IbHbIE TEXHOJIOTMH,
NpUMeHsieMble PH U3YyYeHUH JUCHUTITIHHBI

* Texnonorus KOHTEKCTHOTO 0OyueHuUs (00ydeHHEe B KOHTEKCTE TPOo(eccrn) peaanusyeTcs
(dbopmMare NpaKTUUECKOMN MOArOTOBKU — B YUEOHBIX 3a/IaHUSAX, YUUTHIBAIOIINX CHEIUPUKY
HanpasJyieHUs U npoduist noAroToBku. [Ipodeccnonansubie NEUCTBHS U 3aa4H, Yepe3 KO-
TOpBIC Y CTYICHTOB (POPMHUPYIOTCS MPOQecCHOHAIbHBIE HABBIKH, COOTBETCTBYIOIIHE MTPOdhH-
710 00pa30BaTENbHON MPOTrPAMMBI:

v/ aHaJu3 1eIaroruyecKoil IesATeIbHOCTH  00pa30BaTeIBHOrO Mpolecca Ha MpaKkTHIe-
CKHX / Ta0OpaTOPHBIX 3aHATUAX, IPOBOJUMBIX B 00pa30BaTeIbHOIN OpraHu3auy.

* TexHonorus pa3BUTHS KPUTUYECKOTO MBIIUIEHUS U MPOOIEMHOro 00yueHus (peaausyer-
Csl TIPHU PeIIeHUU y4eOHBIX 3a/1a4u MTPOOJIEMHOTO XapaKTepa).

» TexHonorus 31eKTPOHHOro 00yueHus (peain3yeTcs Mpu MOMOIIHU JIEKTPOHHOI 00pa3o-
BarenbHOU cpenbl CI'Y npu ucnons3zoBanuu pecypcoB ObC, npu npoBeeHUN aBTOMATH-
3UpPOBAHHOIO TECTUPOBAHUSA U T. 11.).

AanTUuBHbIE 06pa3OBaTe.m,m,1e TEXHOJIO0I'UH,
NPUMEHACMbBIC ITPH UBYICHUHN NUCIHUIIJIHHBI

[Ipu oOyueHuM aMIl C OrpaHUYEHHBIMU BO3MOXHOCTSMU 3/10pPOBbsI MPEANOaraeTcs uc-
MOJIb30BaHKE NMPH OpraHU3alMd 00pa30BATEIBHOW JEATENHHOCTH AJalTUBHBIX 00pa30oBaTEIb-
HBIX TEXHOJIOTUH B COOTBETCTBUHU C yclIoBHsAMH, u3noxxeHHbIME B OINOII (pazmen «OcobenHo-
CTH OpraHH3aliy 00pa30BaTEIBHOTO TpoIiecca 0 00pa30BaTEIbHBIM MIPOrpaMMaM JIisi HHBAJHU-
JIOB Y JIUI] C OTPAaHUICHHBIMU BO3MOXHOCTSMU 370POBbSI»), B UaCTHOCTHU: MPEIOCTABIICHHUE CIIe-
IHUAJIBbHBIX y‘le6HBIX nocoouii u ANAAKTHYCCKUX MAaTCprualioB, CICHUAIBHBIX TCXHHYCCKUX
CpeICTB 00yYeHHsI KOJUIGKTHBHOTO M WHIWBHIYAJLHOTO ITOJIB30BAHMS, TPEIOCTABICHUE YCIYT
accHCTeHTa (IMTOMOITHHMKA), OKAa3bIBAIOMIETO OOYYAIONIUMCS HEOOXOIUMYI0 TEXHHYCCKYIO IIO-
MOIlb, U T. I1. — B COOTBCTCTBHUU C HHAUBUAYAJIbHBIMHA 0COOEHHOCTSIMU O6y‘-IaIOHII/IXC5I.

HpI/I HaJIN4YnU CpEan O6yanOHIHXCﬂ JIAI ¢ OTpaHUYCHHBIMU BO3MOXXHOCTSMHU 310POBbS B
pasnen «OOpa3oBareIbHBIC TEXHOJIOTHH, IPUMEHSIEMBIC TP OCBOCHUM JTUCIUTUIMHBD) pabodeid
IIPOrpaMMbl BHOCSITCSI HEOOXOAUMbIE€ YTOUHEHUS B COOTBETCTBUU € «[lonoxennem o6 opranusa-
UM 00pa30BaTENLHOTO IPOIECCa, MCUXOJIOTO-TIENArOTHYECKOTO COMPOBOXKICHUS, COLMATN3a-
UMW HWHBAJIWAOB W JIMI C OTpaHUYCHHBIMU BO3MOXHOCTAMH 3O0POBbBA, 06yqa}0m1/1xcs1 B bU
CI'Y» (IT1 8.70.02.05-2016).

HNHpopmannoHHbIe TEXHOJIOTHH,
NpUMeHsieMble IIPH U3YYeHHUH AUCHUIIIMHBI

e lcnonb3oBaHue HMHPOPMAIMOHHBIX PECYPCOB, JOCTYHNHBIX B HH(GOPMALMOHHO-
TEJIEeKOMMYHUKALIMOHHOW ceTu VHTepHeT (CM. IepeyeHb pecypcoB B II. 8 HacTosen
IIPOrPaMMBI).

e CocraBieHHe U pelaKTUPOBaHUE TEKCTOB IIPU MMOMOIIHM TEKCTOBBIX PEIAKTOPOB.

e Co3naHue 31EKTPOHHBIX JOKYMEHTOB (KOMIBIOTEPHBIX MpEe3eHTaluil, BHUIe0(ailsos,
MJICHKACTOB | T. 11.).

e lcnosb30BaHME NPUKIAIHBIX KOMIBIOTEPHBIX IPOrPaMM MO MPOQUITIO TOATOTOBKH.



6. YueOHO-MeTOAMUECKOE 0o0ecreyeHue
CaAMOCTOAITEJIbHOM PadoThI CTYACHTOB.
OueHovHbIE CPeACTBA VIS TEKYIIET0 KOHTPOJIA yCIIeBA€MOCTH, MPOMEKYTOY-
HOH aTTECTAIIMH 110 HTOTaM OCBOEHHS JUCIHILINHBI

6.1. CamocrosiTeibHasi padoTa CTYJACHTOB 10 JUCHHUILUIHHE

B mpouecce uzyueHuss AUCUUIIIMHBL [0 YKa3aHHOMY KYPCY CTYJEHT 0053aH BBIIOJHUTD
HEKOTOpbIE BHUJIbI CAMOCTOSITEIILHBIX PadOT: CaMOCTOATEIbHO M3YYUTh YacThb MaTepUalioB B CO-
OTBETCTBHMHM C MPOrpaMMOM, TOCTATOUHYIO JJIsl BHIIOJIHEHUS Ja00PATOPHBIX pabOT ¢ OTYETOM 10
HUM.

6.1.1. Iloozomoeka Kk npaxmuuecKum 3aHAMUAM
Paszpnen 1. @u3nyeckue 0CHOBBI JJICKTPOTEXHUKH U PAAMOTEXHUKH.

Tema 1. DnexkTpuueckue LENu NOCTOSIHHOTO Toka. OO0mmue cBeAeHHs 00 IEKTPUUYECKUX
Hensx ¥ ux sneMeHrtax. CxeMbl COEIMHEHUMN, CXeMbl 3aMEeIleHUs IEKTPUUYECKUX 1iene u pe-
XKHUMBI UX paO0Thl. OCHOBHBIE 3aKOHBI JIEKTpUUYECKUX Henel. bananc MmomuocTel. JByxmosntoc-
HUKH. Pacder ClIoKHBIX LIETIe MOCTOSIHHOTO TOKa ¢ TOMOIIbI0 3ak0oHOB Kupxroda. Meton xon-
TYPHBIX TOKOB. MeTo1 HanokeHus. MeTos y3710BbIX HANPSKEHUM.

Tema 2. JIuneitnpie nenu oH0(GA3HOTO CHHYCOUJAIBHOTO TOKA. DJIEMEHTAPHBIN TeHepa-
top cunycouganbHoi D/]C. OCHOBHBIE XapaKTEPUCTUKHU CUHYCOUTATBLHOTO ToKa. [leficTByromee
U cpelHee 3HauyeHHus cuHycouganbHoro toka, JJ(C u Hanpsokenus. [IpencraBieHue cuHycou-
JabHBIX (DYHKUMH BpEMEHU KOMIUIEKCHBIMM uuciaMu. 3akoHbl Kupxroga B KOMILIEKCHOM
¢dopme. Pe3ucTuBHBIN, MHIYKTUBHBIA U €MKOCTHBIN 3JIEMEHTHI B LIETIM CUHYCOMJAJIbHOTO TOKA.
[TocnenoBarenbublll KOI€OaTenbHBIN KOHTYP. Pe3onanc Hanpspkenwit. [lapammensHbrii koseba-
TenbHBIA KOHTYp. Pe3onanc Tokos. [loBeiieHne ko3 uirenTa MOIHOCTH.

Tema 3. YersipexnontocHuku. OcHOBHbIE omnpezaenaeHus. OCHOBHbIE ypaBHEHHS YETbI-
pexmnontocHuka. OnpeneseHrne MOCTOSHHBIX YEThIPEXIOJIIOCHUKA. DKBUBAJICHTHBIE CXEMbl ye-
THIPEXIMOIIOCHUKOB. [lepenaTounble (YHKUHUN YETBIPEXIOJIOCHUKOB. AKTHBHBIM UeThIpEXIIO-
JIFOCHUK.

Tema 4. Tpexdazusie nienu. OcHoBHBIE onpenenenus. Tpexdasznas cucrema IJC. Cro-
coObl coeiuHeHusl (a3 UCTOUHUKA TPeX(a3HOro TOKA U COOTHOIICHUSI MEXK/Y €ro JINHEHHBIMU U
¢da3zHpIMu HanpsbkeHusMu. TpexdasHble L€y NMpU COSIUHEHHHM NMPUEMHHUKOB 3BE3J0H U Tpe-
YTOJIbHUKOM. MOIIHOCTH Tpex(a3HbIX LIETEH.

Tema 5. Ileproanueckne HECHHYCOUIAIBHBIE TOKH B 3JIEKTPUYECKUX LEMsIX. BO3HUKHO-
BEHUE MEPHOJUYECKUX HECUHYCOUAAIbHBIX TOKOB. [IpencraBiieHne nepuoauueckux HECHHYCO-
uJanbHbIX BednuuH psanamu Dypbe. Buabsl cuMMeTpUyHBIX Nepuoandeckux (QyHkuuid. Jlei-
CTBYIOILIME M CpEIHUE 3HAUYEHUS HECHUHYCOUJAJIBbHBIX NEPUOJAMYECKUX TOKOB W HAIPSKEHUM.
MoniHOCTh NEPHOINIECKOTO HECUHYCOUIAJIBHOTO TOKA.

Tema 6. [lepexoaHbie MPOLIECCHl B JUHEHHBIX AICKTPUUYECKUX LEnaX. Bo3HUKHOBEHUE
MIEPEXO/IHBIX MPOILIECCOB U 3aKOHBI KOMMYyTaluu. Ilepexo Hblil, MpUHYXAECHHBII U CBOOOIHBIN
pexumbl. [lepexoanbie mpoiecchl B IENU € MOCIe10BaTeNbHbBIM COSAMHEHUEM: PE3UCTOPHOTO U
MHJYKTUBHOTO; PE3UCTOPHOTO U EMKOCTHOTO; PE3UCTOPHOI0, MHIYKTUBHOTO U €MKOCTHOTO CO-
€AVMHEHUM.

Tema 7. Knaccudukanus s1eKTpoHHbIX IpuOOpoB. IloaynpoBoAHHKOBBIE HPUOOPHI.
CaoiicTBa p-n mepexojia, BUABI MPOBOAMMOCTH B MOJIYIPOBOAHHUKAX. [IpocTelinme moaymnpoBoi-
HUKOBbIE NpHOOpPHI. XapaKTEepUCTUKU M TapaMeTpbl. JIMHEWHble W HETUHEHHbIE SJIEMEHTHI.
MHoro6a3oBble TPaH3UCTOPBI. DJIEMEHTHl Ha OUIOJIAPHBIX U IMOJEBBIX TpaH3UcTOpax. Yactort-
HbI€ CBOMCTBA IMOJIEBBIX TPAH3UCTOPOB. CXEeMbI BKIIOUEHHUS MOJIEBBIX TPaH3UCTOPOB. OCHOBHbIE
THUIIBI TPAH3UCTOPOB.



Metoanyeckne peKOMeHIalHH.

[IpakTnueckue 3agaHusl COCTaBJIEHbI TaKMM OOpa30M, YTO B HHUX BCErJa COIEPHKHUTCS
KOHCTaTalMs Kakoro-nmubo ¢akra, ykazaHue Ha MpeArojaraeéMyro rurnoTe3y, B paMKax KOTOPOH
3TOT (aKT TPaKTyeTcs, a TaK XK€ 3aJaHue, KOTopoe TpeOyeTcs BBIMOIHUTH. J{JIs yCIIeHOTO BbI-
MIOJIHEHUS 3a/1aHusl HEOOXOAUMO ONPEIENIUTh CPEICTBA, KOTOPhIE MOTYT IMOHAJI00UTHCS, a TAKXKE
UCXOJHbIE JaHHbIE, IPUCYTCTBYIONINE B ONMCAaHUU (pakTa u runores3sl. Bua u popma pesynbrara
[0/Ipa3yMeBAlOTCs B 3a/IaHUU, HO, KaK IIPAaBUJIO, SIBHO HE yKa3aHbl. TakuM 00pa3oM, IpH U3BECT-
HBIX MCXOJIHBIX JIAaHHBIX U OTHOCHUTENIbHOM ONpEeIEHHOCTH Pe3y/bTaTa MyTH BBINOJIHEHUS (pe-
LIEHMS) MOCTABJIIEHHOTO 3aJ[aHMsl, TO €CTh [IOCIIEJOBATEIBbHOCTD JEHCTBUM, KOTOpas IPU CTPOrOM
cOOJIOIGHUN BCEX ILIAaroB IMPHUBEAET OT MCXOJHBIX JaHHBIX K JIOCTOBepHOMY pe3ynbrary. Co-
JepKaHUe MPAaKTUYECKOTO WM JIEKIIMOHHOTO 3aHSTHSI MPU MOATOTOBKE K KOTOPOMY HCIIOJIb3Y-
eTcsl 3aJjaHKe, Kak MpaBuio, MoJApa3yMeBaeT HEKOTOPbIM CTaHAAPTHBIA aJrOpPUTM: MPHU BBINOJ-
HEHUU KOTOPOTo OyneT NOCTUTHYT >KelaeMblil pe3ynbraT. CTyAeHTY HEOOXOJIMMO CTPOro emy
(3TOMY QIrOpPUTMY) CIIEI0BATh.

6.1.2. Temamuka n1a6opamopHbIX 3aHAM UL
1. [ToBepka BOJIbTMETPOB HA MOCTOSIHHOM U NePeMEHHOM TOKe
2. U3mepeHne MOIIIHOCTH B 1eNsIX IOCTOSIHHOIO TOKAa
3. U3mepeHne MOLIHOCTH B LeNsIX IepeMEHHOI0 TOKa
4. CoenHeHnne noTpeduTeNIs TPEYroJbHUKOM
5. Coequnenne norpeduTes 3Be310ii
6. U3mMepeHre MATHUTHBIX BeJIHYHH
7. U3MepeHnne MOIIHOCTH B TPpex(a3HbIX LeNsX AByMsl BATTMeTPaMHU
8. UccienoBanue reneparopa NoCTOSTHHOI0 TOKA NMAapPaJlie/IbHOr0 BO30Yy:KIeHUA
9. UccienoBaHue XapaKTePUCTUK MOJIYNIPOBOJIHUKOBBIX IPUOOPOB
10. UccienoBanue TpUITEpPOB U MyJIbTUBHOpaTOpa
11. M3yuenue padoThl TENJI0BOIO U (poTOpeEIe
12. M3yyeHue MaJI0MOIIHOT0 0JI0KA MUTAHUS
13. U3yueHue ycuimTe1ed HU3KOM YacTOThI
14. CHATHe XapaKTepPUCTUK MAJOMOIIHBIX TPAH3HUCTOPOB
15. UccrenoBanue padoThl JOrH4eCKHUX 3JIEMEHTOB
16. U3y4yenue padoThl perucrpa, CcyMMaTopa, C4eTYMKA 3JIeKTPUIECKUX UMILYJIbCOB

MeToanyeckue peKOMEHIAIUH MO MOATOTOBKE K J1a00PATOPHBIM 3aHATHSIM.

Kaxnas mabGoparopHasi paboTa COACPKUT II€TM BBHITIOJHEHHs JTa0OPATOPHOM paboTHI,
OTIFICAHWE CPEJCTB BBHITIOJHEHUS 33aJJaHUH, TTOIPOOHOE ONMHMCAHUE OTACIBHBIX ITyHKTOB BBHITIOTHE-
HUS ¥ 33JIaHUI, KOTOpPBIE TPEOYeTCs BBITIOTHUTD. TaKke B JIA0OPATOPHOM pabOTEe MPUCYTCTBYIOT
KOHTPOJIbHBIC BOIIPOCHI, €CJIH & OHU OTCYTCTBYIOT, TO IPEIOJIaBaTelb JIMOO BHIOW3MEHSIET,
0o TpeyIaraeT HOBBbIEC 3aaHus, THOO MpeIaraeT BOIPOCH, OTBET Ha KOTOPBIE CTYICHT JI0JI-
JK€H 3HATh TOCIIE BHITIOJHECHUS 3aJaHI i J1a00PATOPHOM pabOTHI.

B maGopaTopHBIX paboTax clieayeT BBIIOJHATE 33JJaHUS TOJBKO B IMOPSIIKE OYSPETHOCTH,
TaK KaK 3a49acTyI0 BBIMIOJHCHHUE IMOCIICAYIOMUX 3aJaHU HEBO3MOYKHO 0€3 BBITIOJIHEHUS TIPE/IbI-
TYIIHX.

JlaGopatopHasi paboTa CUATACTCS BBITOTHEHHOM, €CITM CTYACHT BBITIONHUJ 33/1aHUs K Jia-
OoparopHO#l paboTe W OTYMTAJICS MPENOJaBaTeII0 (MIPEIBbIBUI PE3YJIBTAThI BBHIMIOJIHCHUS 3a]a-
HUH JTaDOpaTOpHOH pabOTHI M OTBETHII HA BOIPOCHI I BBITTOJIHWJ BHIOM3MEHEHHBIC MPEIo/ia-
BaTeJIeM 3aJIaHus, aHAJIOTUYHBIE COACPKALTUMCS B TAOOpaTOpHOI padoTe).



6.1.3. Memoouueckue pexomeHoayuu nO CAMOCMOAMETbHOMY COCHABIEHUIO 1AO0PaANOPHOI
paodomul no guzuke c ucnonviosanuem komniexkmoe Arduino unu Lego Mindstorms Ev3
Jlist Toro, 9TOOBI MPUCTYIUTH K COCTABJICHHUIO JTaOOPATOPHON pabOTHI 1O (U3HKE C HC-

M0JIb30BaHUEM pOOOTOTEXHUYECKUX KOMIUIEKTOB Arduino miu Lego Mindstorms Ev3 HyxHO
OTPENENUTHCA ¢ TEMOM J1abopaTopHOil paboThI, KOTOpas OyAeT OTpakaTh CYLIHOCTb IIPOBOAM-
MOT0 MCCJIEJOBaHMSI WM SKCIIEpUMEHTa. TemMy U X0/l SKCIIEpUMEHTa HE0OX0IMMO COIJIacoBaTh C
npenojaBateneM. [locie BBINOIHEHHS SKCIEpUMEHTa MOYKHO MPUCTYNATh K COCTABIEHUIO TEK-
cTa J1abopaTopHOil pabOTHI.

B camocrositensHO cocTaBisieMoi 1abopaTtopHOi paboTe MOTYT MPUCYTCTBOBATH CIEIy-
IOLUME CTPYKTYPHBIE 3JIEMEHTHI: 1I€JIb, MPUOOPHI U 00OPYAOBAHHME, TEOPETUUYECKUE CBEICHUS,
CIpaBOYHBIC MaTEPHAIIBI, IIPAKTHYECKAS YaCTh, KOHTPOJIBHBIE BOITPOCHI.

B nenu npucyrcrByer onucaHue OCHOBHOM HAIIPaBICHHOCTH JEHCTBHUM CTYIEHTOB NPH
BBITIOJTHEHUH JTa00paTopHOM paboThl. OHA corjacyeTcs ¢ Ha3BaHUEM JIa0OPaTOPHOM PaOOTHI.

B anemenTe «pubopsl 1 000pya0BaHNE» HAXOAUTCS ONKUCAaHUE MPUOOPOB, UCIOIb30BA-
HUE KOTOPBIX HEOOXOAUMO /ISl BBIMIOJIHEHUSI PAKTUYECKOW YacTH Jab0paTopHOM paboThI.

B Teoperrueckux cBEICHUS U CIIPABOYHBIX MaTepraiaxX (P HAIMYUH JTAHHOTO AJIEMEH-
Ta) NPUBOJUTCS MHPOpPMAIUS O TEOPETUYECKUX OCHOBAX, 3HAHHE KOTOPBIX HEOOXOJIUMO s
MPaBUIILHOTO BHITIOJIHEHHS JTA0OPATOPHOM paObOTHI.

B npaktuueckoit yacTu IpUBOJUTCS ONMUCAHUE JIEHCTBUI, KOTOpble HEOOXOIMMO BBIMOJI-
HUTbH JJIs1 CO3/IaHMs TIPABWIILHOTO OTYETa IO JTa0OpaTOpHOU paboTe. DTO OMHUCAHHUE MOXKET CO-
CTOSITh M3 CIEIYIONINX ACUCTBUH, KOTOPBIE HY’)KHO BBIIIOJTHHTB!

1) 03HaKOMUTBCS C PyKOBOJCTBOM I10 3KCIUTyaTalluu MpUoopa;

2) MOArOTOBUTH OOPA3Il Il U3MEPEHHUSI, COOTBETCTBYIOIIMM 00pa30M HACTPOUTH MPH-
oop;

3) ecnm mpenrnoiaraercs mpu pabore ¢ mpruOOPOM HCIOJIB30BaTh KOMITBIOTEP, TO 3aIly-
CTHTh U HACTPOUTH COOTBETCTBYIOLIYIO IIPOTPaMMY;

4) moMmecTuTh 00pa3ell B U3MEPHUTEIIbLHON 00J1acTH TprdOpa;

5) mpoBepuTh emie pa3 MPaBUIBLHOCTH pa3MeIleHUs 00pasia, MoKazaHuil mpubopa u
HACTPOEK KOMIIBIOTEPHON POTPaMMB;

6) mpoBecTH TpeOyeMble U3MEPEHHUSI B COOTBETCTBUH C MHCTPYKIIMEH MPUCYTCTBYIOIICH B
TeKcTe 1a00paTopHOI pabOThl UM PYKOBOJICTBE MO AKCILUTyaTalluK Mpudopa;

7) BBIIOJHUTH 00Pa0OTKY MOJIy4EHHBIX IKCIIEPUMEHTAIBHBIX TAHHBIX B COOTBETCTBHH C
MIPEAJIOKEHHOM B 1ab0PaTOpHOI paboTe METOIUKOMT;

8) MOArOTOBUTHCSA K OTBETaM Ha KOHTPOJIbHBIE BOIPOCHI U B LIEJIOM K OTYETY 110 J1abopa-
TOpHOM paboTe.

KoHTposbHble BOIpOCH B KOHIIE KaKJ10i Jab0paTopHOil paboThl coaepKar Mo MATh BO-
MIPOCOB, CBSI3AHHBIX C M3yUYEHHUEM M BBIMIOJTHEHUEM J1a00paTOpHON pabOTHI.

3a COCTaBJICHHE CAaMOCTOATEILHOM JTa00paTOpHOM pabOTHl MOXKHO TOJyduTh 10 10 Oan-
JIOB B PEUTHUHT.

6.1.4. Iloozomoeka pepepamos
Tembl pedeparTos
bunossspHbIe TPaH3UCTOPEI.

PaznoBunnoctu UMC.
[Tpunnune! nocrpoenus nuppossix UMC.
OnepanvoHHbIE YCUITUTEIH.

A

['enepatopel PSAMOYTOJIBHBIX UMITYJIBCOB.
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Tpurrepsl.
CyeTunky UMITYJIbCOB (CYMMUPYIOLIUE, BRIYUTAIOIINE, YHUBEPCAIIBHBIE).
Mudparopsl, gemndpaTopsl.

AR S I

MynbTHILIEKCOP.

11. Buael cursaios.

12. TTaccuBHbIE QUITBTPHI.

13. BropuuHble HICTOYHUKU TUTAHUSI.

14. DnexkTpoBaKyyMHbIE U Ta30pa3psiAHbIe PUOOPHI.
15. DReKTpOHHO-IBIPOYHBIN TTEPEXOI.

16. TlonynpoBOAHUKOBBIE JTUOIBI.

17. bunonspHsie TPAaH3UCTOPBI.

18. Tupucrops!.

19. ITosieBBIE TPAH3UCTOPBI.

20. DreMeHThl UHTErPalbHBIX CXEM.

21. Ycunurenu Ha MOJIEBBIX TPAH3UCTOPAX.

22. Yeunurtenu ¢ 0OpaTHOM CBSI3bIO.

23. Yeunurenau MOUTHOCTH U IOCTOSIHHOTO TOKA.

24. luddepennuanbHble 1 ONepalliOHHbIE YCUIUTEIH.

Metoanyeckue peKOMEHJAIUH 10 BbINOJHEHUIO.

Heo0xo1uMo moAroToBUTHCS MO TeMaM pedepaToB [UIsl BHICTYIUIEHHUS Ha MPAKTUYECKOM
3aHATUH (TIepBas MOJOBUHA MPAKTUYECKOTO 3aHATHS) M K PEHICHUIO 3aJaHui 1Mo TecTaMm (00Cyx-
JICHUIO PEIICHHBIX JOMAa) U3 Pa3JiejoB, YKa3aHHBIX B TEMATHKE MPAKTUYCCKUX 3aHATUN (BTOpast
[IOJIOBMHA 3aHATHS).

Kaxnprit cTygeHT 3a Bpemsi IPOBEICHUS MPAKTUYECKUX 3aHSATHH JIOJDKEH BBICTYIUTH C
JIOKJIaJIOM IO BIOpaHHOMY UM pedepaTy U 3aJ1aTh KaKk MUHMMYM J[Ba BOIIPOCA 1O BBICTYIICHH-
SIM JPYTUX CTYACHTOB. Tembl pedpepaToB NMpuBEICHBI B 33IaHUSX JIJIST CAMOCTOSITEILHOM pabOTHI.
B paboTax Takoro pojia JI0JIKHBI IPUCYTCTBOBATh CJIEAYIOIIHUE CTPYKTYpPHBIE JIEMEHTHI: Ha3Ba-
HUE TEMBbI, coJepkKaHue paboThl, BBEJECHHUE, OCHOBHAsI COJEp)KareibHas 4acTh (He meHee 10
CTPaHMII), 3aKJIIOUCHUE, CIIICOK MCIOJb30BAaHHBIX UCTOYHUKOB U JIUTEPATYpHl (MPU HAMUCAHUH
ClIeyeT OPUEHTHUPOBATHCA HA aKTyajbHble TPEOOBaHUS MO0 O(QOPMIIEHUIO KYpCOBBIX U BBIMYCK-
HBIX KBaTU(UKAIMOHHBIX padoT).

Bo BBeneHHU HEIPEMEHHO ClieAYeT NOCTaBUTh IpoOIeMy, 000CHOBATh €€ aKTYaJIbHOCTb,
JaTh KPaTKYIO XapaKTEPUCTUKY HUCIIOJIb3YyEMbIX B pab0TEe MCTOYHUKOB M HAYYHBIX MyOIMKAIIHM,
4eTKo chopMylnpoBaTh LI€Nb U 337a4d padoThl. B 3axmounTenbHON yacTu 00s3aTENIbHO HAJH-
Ylie OCHOBHBIX Pe3y/IbTHPYIOIIUX BBIBOJOB IO 3aTPOHYTHIM mpobiaemam. Toabko mnpu cobiroze-
HUU BCEX ATUX TpeOOBaHUI MOXKET OLIEHUBATHCA YK€ COOCTBEHHO cOJiepkKaTelibHas 4yacTh pado-
THIL.

Kputepuu onenunBanusi pedpeparos.

Bpemst BBICTYIUICHHSI OJTHOTO CTY/ICHTa ¢ OTBETaMH Ha BOMPOChl 30-40 MUHYT, HA TOKJIa/
otBoautcs 10-30 munyt. IlonroroBka 1 pedepara m oTdeTra Mo MOATOTOBICHHOMY pedepary
(moxuman (ot 0 mo 3 6aiia), OTBETHI Ha BOMPOCHI 0 pedepaty (ot 0 go 3 Ganna), oreHka pedepa-
Ta 1o coaepxkanuto (o1 0 10 4 6annoB)). MakcumansHO 10 6amios.
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6.2. OueHounble cpeacTBa

JJISl TEKYIIEr0 KOHTPOJISl YCIIEBAEMOCTH 10 JTUCHHUIITIMHE

B coorBerctBun ¢ mnpunstoir B CI'Y wumenn H.I. Yepnbiueckoro ©OamibHO-
peiTuHroBoi cucremoil yuera gocrtuxenuil cryaenra (BAPC) Oambl, nonydeHHble B X0J€ Te-
KYILIETO KOHTPOJIS, PACIPeEsIOTCS 10 YETHIPEM IPYIIIIaM:

— JIEKIIUY;

— IIPAaKTUYECKUE 3aHSTHUS;

— nabopaToOpHBIC 3aHATHUS,

— caMocTosTeNIbHAs padoTa;

— Ipyrue BUbl y4eOHOU JesITeNbHOCTH.

1. Jlekumu: onpoc, akTUBHOCTh U ydacTue B (hOpMax SKCIPECC-KOHTPOJIS 3a OJIUH Ce-
Mmectp — ot 0 1o 10 Gannos.

2. IIpakTnyeckre 3aHATHSA: TMOCCIICHUE NMPAKTHYECKUX 3aHATHH, BBIIIOJHEHHUE MPO-
rpaMMBbl 3aHATUH, BBINOJIHEHHE NpakTudeckux 3ananuil ot 0 no 20 Gamnos. Ilnanel npaktuye-
CKHX 3aHSTHI cM. B pazzaeine 6.1.1.

3. JlabopaTopHble 3aHATHA: KOHTPOJIb BBITOJTHEHHS JTa0OPATOPHBIX 33/IaHUN B TEUCHHUE
oaHoro cemectpa - ot 0 10 20 6awtoB. TemaTuka 1ab0paTOPHBIX pabOT cM. B pazaene 6.1.2.

TunoBoe 3ajaHue 1151 BHINOJHEHUS] HA JIA0OPATOPHOM 3aHSITHH.
Texer 3axanus:

TeopeTndecku N3y4nTh 3aKOHBI TEOMETPUYECKOMN ONTHKHU.

N3yuuth onucanue 1ab0paTOpHON yCTaHOBKH.

3. PacnonoXuTh UCTOYHHK CBETa U 3a)UKCUPOBATH TPAEKTOPHUIO CBETOBOTO JIyya Yepe3 CTeK-
JISHHYIO IJIACTHHY C TIOMOIIbIO aHTTMMCKUX OYIIaBOK.

4. BBINOJHUTH IOCTPOEHUE TPACKTOPUU CBETOBOIO JIy4da MO MOJYyYEHHBIM TOUKAM.

5. PaccuuTaTh mokaszatenpb npenomiieHus i ctekia. CpaBHUTH NOJYYEHHOE 3HaYEHHUE C Tab-
JIUYHBIMU JaHHBIMU

N —

4. CamocTrosiTesibHas padoTa: moaroroBka 1 pedepara u OTYET MO MOATOTOBICHHOMY
pedepary ot 0 o 10 6annos. Tematuka pedepaToB, TpeOOBaHUSA K HUM U KPUTEPUU OLIEHUBA-
HUS CM. B pazzene 6.1.4.

5. Apyrue BuabI Y4eOHOM JesITeJIbHOCTH: HEOOXOIUMO COCTaBUTH JTAOOPATOPHYIO pa-
00Ty 10 (pU3MKE C UCIIOIH30BAHUEM POOOTOTEXHHUYECKUX KOMIUIEKTOB Arduino wim Lego Mind-
storms Ev3. 3a BeimosHeHHe 3a1aHusg MOXKHO 1oy4uTh oT 0 10 10 6ayimoB. Metoauyeckue pe-
KOMEH/IAINH 110 COCTABJICHUIO JTAOOPAaTOPHOM pabOThI cM. B pazaene 6.1.3.

6.3. OueHounble cpeacTBa
AJIs1l IPOMEKYTOYHOM aTTeCTALMHU 10 JUCHUIJIMHE

3aueT NpoBOAUTCS B TPaIULIMOHHOMN (opMe.

JIist ycrieniHo#M cjaum 9K3aMeHa CTYICHTY He0OXOMMO OTBETUTH Ha 2 Bompoca. CTyaeHT
6epet Bonpockl U B TeueHU 20-30 MUHYT TOTOBUTCS K OTBETY (MCIOJIb30BaHUE KaKUX-I1100 MO-
CTOPOHHUX UCTOYHMKOB MH(OpMalLMU IpH 3TOM 3anpertaercs). [Ipu oTBeTe Ha BOIPOCH Mpero-
JaBaTesb 33aeT JAOMOJHUTEIbHBIE BOIIPOCHI 110 TEME BOIPOCOB, PACCKa3aHHBIX cTyAeHTOM. Ha
OCHOBAaHMM OTBETOB HA IOCTABJICHHBIE BOIIPOCHI ONPEIEISIETCS YPOBEHb OBIAJCHUS TOW WU
MHON KOMITETCHIIUEM.

Bomnpocsl k 3auery.

1. OcHOBHBIEC 3aKOHBI IJEKTPUUECCKUX Ieneil. bamanc momHocTeld. MeToapl 3KBHBAJICHTHOTO
peoOpa3oBaHMsl CXEM IJIEKTPUUYECKUX LIeTIeH ¢ TaCCUBHBIMU JIEMEHTaMU.
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10.

11

12.

13.
14.
15.
16.

17.
18.
19.
20.
. DJeKTPOHHBIE LIENIU U CUTHAJbI. Buabl CUTHAJIOB.
22.

23.

21

24.

25.

26.

27.

28.

Pacuer cioxHBIX 11eTel MOCTOSTHHOTO TOKa ¢ MOMOIbI0 3akoHOB Kupxroda. Merton koH-
TYPHBIX TOKOB, METO/1 HaJIOKEHUS, METOJ JIBYX Y3JIOB.

OneMeHTapHbIi TeHepatop cunyconpanbHoid DJIC. OCHOBHBIE XapaKTEPUCTUKH CHHYCOM-
JTAIBHOTO TOKa. JIeWCTByIOIIEee U CpeHee 3HAYCHUsI CUHycouaaibHoro Toka, IJ1C u Hamps-
HKEHUSI.

YerbipexnontocHuku. OcHOBHbIE onpenieneHns. OCHOBHbIE YPaBHEHUS YEThIPEXITOIIOCHHUKA.
Omnpenenenre NOCTOSHHBIX YEThIPEXIOIOCHUKA.

Tpexdazubie nenu. OcuoBubie onpeneneHus. Tpexdaznas IJC. CrnocoObr coequnenus a3
MCTOYHUKA TpeX(a3HOIO TOKA M COOTHOILEHUS MEXAY €ro JIMHEHHbIMU U (ha3HBIMU Harmps-
KEHUSMU.

Llenu ¢ MOCTOSHHBIMM MarHUTOJABHKYLIUMHU CHUJIAMH. 3aKOH MOJIHOrO Toka. OCHOBHBIE Xa-
pakTepUCTUKH (HeppOMArHUTHBIX MaTepuayioB. [IOHATHS O MArHUTHBIX LENSAX U UX OCHOB-
HbIE 3aKOHBI.

OOmwme cBeneHUs O LEMSIX C MEPEMEHHOW MarHUTOABHKYIIEH CHUIION M WX OCOOCHHOCTH.
WneanuzupoBaHHas KaTylka ¢ (peppOMarHUTHBIM CEPJICYHUKOM B LIEMH CHHYCOMJIAIbHOTO
TOKa. PeanbHble HHIYKTUBHBIE KaTYILIKH.

Knaccudukanus 31eKTpou3MepuTeNbHbIX NPUOOPOB U TEXHUYECKHUE TPEOOBaHUS, MPEIbSIB-
nsiemble K HUM. [IprOopbl MarHUTORIEKTPUYECKOM U AIEKTPOMArHUTHOM CUCTEM.

[Tpubopsl anexkTpouHaMudeckoi cuctemsl. [IpuOopbl HHAYKIIMOHHOM CHCTEMBI.

W3mepenue Toka, HapsHKEHUS, MOLUTHOCTH U SHEPTUU B SIEKTPUUYECKUX LIETISX.

. U3amepenune conpotuBieHuid. M3MepeHne HEe3TEKTPUUYECKUX BEJIUYUH AJIEKTPUYECKUMHU Me-

TOJAMH.
Haznauenne u npuHiun nedctBus TpaHchopmaropa. Mpeanm3upoBaHHBI M peasbHBII
tpanchopmartopsl. Koadpdunuent nmoneznoro aeictust Tpanchopmaropa. Buasr Tpanchop-
MaTOpOB.

OO6mwme cBenmeHns 00 MEKTPUUYECKUX MalldHAaX. Bpamaromeecs MarHuTHOE ToJie. Y CTpoit-
CTBO Tpex(a3HbIX ACHHXPOHHBIX JIBUTATENIEH.

YCTpOUCTBO M MPHUHLMI JEHCTBUS CUHXPOHHON MalIuHbL. XOJOCTOM XOJI CHHXPOHHOTO Ie-
Hepatopa. PaboTa cHHXpOHHOTO TeHepaTopa MoJ Harpy3Kou.

OO01ue cBeieHns 0 MallliHaX MOCTOSIHHOTO TOKa M UX ycTpoiicTBo. [Ipuniun neiictsus ma-
IIMH ITOCTOSIHHOTO TOKa.

OOMOTKH SKOpEH MallMH MOCTOSIHHOTO TOKA. DJIEKTPOABMXKYIAS CUjIa U 3JIEKTPOMAarHuT-
HbII1 MOMEHT MallluHbI TIOCTOSIHHOTO TOKA.

Peakuust sikops MalMHbI TOCTOSIHHOTO TOKa. [IoHATHE 0 KOMMYTaIUH.

I'enepaTopsl nocTossHHOTO ToKa. Knaccudukanus reHepaTtopos.

JIBurarenu nocTostHHOro Toka. OCHOBHBIE YPaBHEHUSI.

O6mme cBeaeHust 06 sekTpornpuBoie. OCHOBHBIE PEXKUMBI PAOOTHI AJEKTPOTIPUBO/IA.

[TaccuBHble puIbTpbl. BropuuHble HCTOYHUKY MUTAHUS.

DNeKTpoBaKyyMHble U  TazopaspsiaHble  npubopsl. [lomynpoBonHuKd. DJIEKTPOHHO-
JBIpOYHBIN niepexol. 1lomynpoBoaHUKOBBIE OB bUNOIspHBIE TPAaH3UCTOPBI. TUPHUCTOPBL.
[ToneBbie TPaH3UCTOPBI. DIEMEHTHI HHTETPATBLHBIX CXEM.

OcHOBHbIE TapaMeTpbl U XapaKTEPUCTHKU YCUJIUTENEH. YCUIUTENM Ha OWIONSAPHBIX M
MOJICBBIX TPAH3UCTOpaX. YCUJIUTEIM C OOpaTHOW CBS3bI0. YCWIWTETH MOIMHOCTH |
ITIOCTOSTHHOTO TOKA.

JuddepeHunanbible U ONEpallMOHHbIE YCUIMTENU. Pe30oHaHCHbIE yCUIUTENU. AKTHUBHBIE
(GWIBTPHI.

I'enepatopsl cunycouaanbHbIX Konedanuil. ['eneparopsl LC — tuna. KBapiieBbie reHepaTopsbl.
I'enepatop RC — Tuna.

Knroun Ha OumnosspHbIX TpaH3uctopax. Kitoun Ha mosieBbIX TpaH3ucTtopax. Jlormueckue
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29.

30.
31.

32.

UHTErpajibHbIE CXEMBI.

Tpurrepsr IIMurta. I'eHeparopsl NPSMOYTOJNIBHBIX HMMITYIBCOB. [€HEpaTopbl JIMHEWHO
M3MEHSIOIIErocs HapsbKeHUs U Toka. OrpaHMUYUTeNId aMIUTUTYAbl UMITYIIbCA.
KomOunupoBanHnsie nudposbie ycTpoiicTBa. Perucrpsl.

Cyerunku W pacnpelnenuTeny UMIyabcoB. lludpo-aHansoroBble U aHanoOro-UUQppOBbIE
npeoOpa3oBaTEIH.

3anomuHaromue ycrpoicrea. Mukpormpoueccopsl 1 MUKpoOBM.
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7.laHHble 1J1M1 y4eTa ycneBaeMocTu cTtyaeHToB B BAPC
9 cemecTp
Tabumua 1. Tabanna MakcMMAaJbHBIX 02J1J10B 110 BUIaM Y4e0HOil 1esiTe IbHOCTH

1 2 3 4 5 6 7 8
Jpyrue Bunsl
Jlek- | JlaGoparop- | Ilpaktuue- | CamocrosiTenb- | ABTOMAaTU3UpOBaH- | y4eOHOI Tpowexyros
Hag arrecta- | Uroro
LUK | HBIC 3aHATUS |CKWE 3aHATHsA | Has pabora HOE TECTUPOBAaHUE | JESATEIHHO- s
CTH
10 20 20 10 0 10 30 100
HporpaMMa OLlCHUBAHUA y‘leﬁHOﬁ ACATECJIBbHOCTH CTYJICHTA
9 cemecTp
Jlekuunu

Omnpoc, akTUBHOCTb U y4acTHe B JopMax 3KCIpecc-KOHTPOIIS 3a OAUH ceMecTp — oT 0 10
10 6annos.

JlaGopaTopHble 3aHATHS

KoHTposb BblNoIHEHN 1a00paTOPHBIX 3aJaHUM B TEYEHHE OJHOTO cemecTpa - oT 0 10
20 Gannos.

IIpakTuyeckue 3aHATHSA

[Tocenienne MPaKTHYECKUX 3aHATHHN, BBITIOJIHEHHUE MPOTPAMMBI 3aHATHH, BBITOJHEHHE
npakTuaeckux 3aganuii ot 0 go 20 6amios.

CamocrosiTesbHast paboTa

[TonroroBka 1 pedepara u otueT no nmoaroToBieHHOMY pedeparty ot 0 1o 10 6amoB.

ABTOMATH3HPOBAHHOE TECTHPOBAHHE

He npexgycmoTtpeno.

Jlpyrue BUIbI Y4eOHOH 1€ TeILHOCTH

Heo0xoauMo cocTaBuTh J1a00paTOpHY0 padoTy 1Mo (U3UKE C MCIIOIb30BAaHUEM POOOTOTEXHHUYE-
ckux komruiekToB Arduino mimm Lego Mindstorms Ev3. 3a BeImonHeHne 3ajaHusi MOXKHO MOTYYHTH OT ()
1o 10 Gammos.

IIpoMe:kyTouHasi aTTeCTALUSA

[IpoBoautcs B hopMme 3aueTa, Mperoarawlero oTBeTbl Ha ABa Bompoca. [Ipu npose-
JICHUH 3a4eTa

OTBET HAa «OTJIIMYHOY» onieHuBaercs ot 23 1o 30 6amnos;

OTBET Ha «XOPOIIOY OlleHuBaeTcs oT 16 1o 22 Gamos;

OTBET Ha «YJAOBJIETBOPUTEIHLHOY» OIEHUBAETCS OT 7 110 15 6amios;

OTBET Ha «HEYI0BJIETBOPUTEIBHO» olleHHBaeTcst oT 0 10 6 6aioB.

Takum oOpa3om, MakCHMajJbHO BO3MOXKHas CyMMa OajulOB 3a BCe BUIbI yueOHOU nes-
TEIBHOCTU CTyJeHTa 3a 9 cemecTp mo aucuuminHe «OCHOBBI paguoTeXHUKW» cocraBiseT 100
0asioB.

Tadumua 2. Tabauua nepecyera NoJy4eHHON CTYIEHTOM CYMMBbI 02/U10B B OLIEHKY

60 6aIoB U OoJtee «3aYTEHO»

menee 60 0aioB «HE 3a4TEHO)
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8. YueOHo-MeToqM4Yeckoe 1 HHGOPMALMOHHOE
o0ecneyeHune TUCHUIIINHBI

a) aurTeparypa

1. Topnees-bypraui, M. A. OOmiasi 37€KTPOTEXHUKA U JIEKTPOHHKA :
yaebnoe mocoobue / M. A. I'opneeB-bypreun. — Mocksa : W3n-Bo
MOCKOBCKOTO IOCyIapCTBEHHOI'O CTPOUTENBHOrO YH-Ta : All [Iu Op
Menua, 2015. — 331 c. — ISBN 978-5-7264-1086-9. — URL:
http://www.iprbookshop.ru/35441.html (mata oOparleHus:
02.04.2021).

2. Tonkun, 0. I'. DnekTporexHuka u 3nekTpoHuka. B 2 tomax. Tom 1.
OnekrpoTexnuka : yueonoe mocodue / 0. I'. [loakun, T. I'. Yuky-
pos, }O. B. /lanunos. — Mocksa : Akagemus, 2011. — 400 c. — ISBN
978-5-7695-7148-0.

3. Tloxkun, lO. I'. DnekrporexHuka u 3iekTponuka. B 2romax. Towm 2.
Onektponuka : yueonoe nocoodue / FO. I'. Tlogkun, T. I'. Yukypos,
1O. B. lanmioB. — Mocksa : Axagemus, 2011. — 312¢. — ISBN 978-
5-7695-7148-0.

4. Kosanenko, A. A. OcHoBbl MUuKpo3eKTpoHukH / A. A. KoBanenko,
M. JI. [lerponaBnoBckuii. — MockBa : Akagemus, 2010. — 240 c. —
ISBN 978-5-7695-7040-7.

5. Copoxun, A. H. JIlabopaTopHblii TPAaKTHUKYM IO U3y4EHHIO QU3NYe-
CKUX SIBJICHMH W B3aUMOJCHCTBUI B OMOTEXHMYECKHX CHUCTEMax :
yuebHoe nocodue / A. H. Copoxun. — Mocksa : UTHOPA-M, 2019. —
222 c. —ISBN 978-5-16-015553-1.

3aB. OuOIMOTEKON %/ (I'amanenko O. I1.)
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0) nporpammHoe o0ecrieuenue u UHTepHeT-pecypcbl
IIporpammuoe o0ecneyenue

1. CpenctBa MicrosoftOffice

— MicrosoftOfficeWord — TexcToBbII penakTop;

— MicrosoftOfficeExcel — Tabnuunblil peakTop;

— MicrosoftOfficePowerPoint — mporpamMmMa noAroToBKy Mpe3eHTalHi;

2. UPBUC — cucrema aBTOMaTH3aiy ONOINOTEK.

3. OmepannonHnas cuctema crnenuaibHoro HazHadeHusi «ASTRA LINUX SPECIAL

EDITION».
4. Cpena npOMBIIUIEHHOTO POEKTUPOBAaHUS cxeMoTexHnyeckux pemenuit NI Multisim

12.0
5. [Naker mporpamm mia podoroTexHudyeckoro Hadbopa Lego Mindstorms Education Ev3.
6. Cpena nporpammupoBanue Arduino IDE.

HNuTepHeT-pecypcsbl

Tectbl 0 Pusuke [Dnexrponnsiii pecypc] — URL: http://testfiz.ru/

3oHaIbHAA Hay4JHas oubmmoTeka [OnexTponnbii  pecypc]. —  URL:

http://www.sgu.ru/library

DJIeKTPOHHBbIe yueOHnKH [DnekTponHsiii pecype]. — URL: http:/www.libedu.ru/

Enunas xomtekiust mu@poBbIX 00pa3oBaTEbHBIX PECYPCOB [DIEKTPOHHBIN pecypc]|. —
URL: http://scool-collection.edu.ru

Enunoe okHO focTyma K oOpa3oBaTelbHBIM pecypcaM [DnekTpoHHbii pecypc]. — URL:
http://window.edu.ru

M3parenberBo «JIanb» [DneKTPOHHBIN pecypc|: 3eKTpOHHO-OUOIMOTEYHas cucTeMa. —
URL: http://e.lanbook.com/

HN3naTenberBo «HOpaiiT» [ DneKTpoHHBIN pecypc]: 3IEeKTPOHHO-O0MOIMOTEeYHAs! CUCTEMA.
— URL: http://biblio-online.ru

PykoHT [DnexTpoHHBIH pecypc]: mMexoTrpacieBas ayekTpoHHass Oubinmoreka. — URL:

http://rucont.ru

eLIBRARY.RU [DnexkTpoHHBIN pecypc]: HayuHas sieKkTpoHHas Oubnmoreka. — URL:
http://www.elibrary.ru

ibooks.ru [OnexTpoHHBI pecypc]: 31eKTpoHHO-OuGnMoTeunas cucrema. — URL:
http://ibooks.ru

Znanium.com [DJIEKTPOHHBIN pecypc|: eKTpoHHO-OnOmmoTeunas cucrema. — URL:
http://znanium.com
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9. MaTtepuajibHO-TeXHUYECKOe o0ecnevyeHne T CIUIIUHbI
e VueOHbIC ayIUTOPUH, 000PYIOBAaHHBIE KOMIUIEKTOM MeOEH, TOCKOW M J1abopaToOpHbI-
MU IIpuOOpaMu, KOMIUIEKTAMH.
e KoMmiekT npoeKHOHHOIO MYJIbTUMEAUMHOTO 000PYA0BAHHUS.
e KoMIBIOTEPHBIN KJIACC € AOCTYNOM K ceTr VIHTepHeT.

e bubnuoreka ¢ MHPOPMAMOHHBIMHU pecypcaMy Ha OyMa)KHBIX M JIEKTPOHHBIX HOCUTE-
TSX.

¢ OducHas oprrexHukKa.

PaGovas mporpamMmMa cocTaBiieHa B COOTBETCTBHH C TpeboBaHUsIME DenepasbHOTO TOCy-
JTapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa BBICHIETO 0Opa30BaHUS IO HAMPABICHHIO IMOJTIO-
ToBKH 44.03.05 «Ilemarorudeckoe oOpa3zoBanue (C AByMs IPOQPIISIMHU MTOTOTOBKH)».

ABtop — Copokun A.H.

[Iporpamma onoOpeHa Ha 3acenanuu Kadeapbl MareMaTUKU, UHGOPMATUKU, (PU3HKHU.
IIporokom Ne 1 ot «30» asrycra 2021 roga.
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