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Kapma komnemenyuii

Kontponupyemsie WNHpukatopel [Inanupyemsle pe3ysbTaThl Bune! 3aannii u

KOMIIETECHIIUA JTOCTUKEHHUS 0o0y4eHus OLIECHOYHBIX
(mdp KOMITETCHIIU I (3Haet, yMeeT, BJIaJIeeT, UMEET CpEACTB

KOMITIETEHIUH ) HaBBIK)

MK-1. Coocoben | 1.1_B.IIK-1. 3 1.1_B.IIK-1. Bnagecer cucremoii | CocTaBiicHAE

OCYHIECTBJIATH OCYIIICCTBJ'IS[CT Hay4YHBIX 3HAaHUH B Ha60paTopH0f/'I

MelaroruvecKyro MpernojaBaHue COOTBETCTBYIOIEH  obmactu (1o paBoTHL.

NeATEbHOCTh 110 | Y4eOHBIX MPOQUITIO TOATOTOBKH). JlaGopaTopHbIe

poGUIBHBIM JUCIIATIINH mo | B 1.2 B.IIK-1. Brmaneer HaBBIKOM PaGOTHI

npeaMeram pouIIro peuieHuss  3agady  /  BBINOJIHEHUS '

(ZucrumIrHaM, (mpodusm) MPAKTHYECKUX 3a1aHAN u3 Pedepar.

MOJIYJISIM) B | MOJTOTOBKH B | IIKOJNIBHOTO Kypca; OOOCHOBBHIBAET

paMKax OCHOBHBIX | paMKaX  OCHOBHBIX | BHIOOp crocoba BBITTOJTHEHUS

00pa3oBaTeNbHBIX | 00pa30BaTEIbHBIX 3aJIaHusl.

mporpaMM OOIMIEro | mporpamm  O0IIEero

oOpa3oBaHus, 110 | 0Opa30BaHUs

mporpaMMam COOTBETCTBYIOIIETO

JOTIOJTHUTENBHOTO | YPOBHSL.

oOpa3oBaHus JeTeH

1 B3POCITBIX.

MK-3. Cnocoben | 1.1_B.ITK-3. 3 1.1_B.IK-3. Nmeer | CocTaBneHue

MIPpUMCHATH B I/Icnonb3yer B | IPCACTAaBJIICHUC (o) BHUAaX u Ha60paTopH0f/'I

00y4YeHUH 00y4YeHHH aKTHBHBIC | OCOOCHHOCTSIX 00pa3oBaTeIbHbIX paGoTHL.

COBpEMEHHBIE W HMHTEPAKTHBHBIC | TEXHOIIOTHIA; MOHUMAET PO | J[aGopaTopHbIe

o0pa3oBaTenbHbBIC 00pa3oBaTeIbHbBIC AKTHBHBIX u HMHTEPAKTUBHBIX pPAGOTEI

TEXHOJIOTHU, B TOM | TEXHOJIOTHH. 00pa3oBaTeNbHBIX TEXHOIOTHI Kak Pe (bepa.T

qrcIe,
MHTEPaKTHBHBIC, H
U poBbIe
o0pa3oBaTenbHbBIC

pecypchl.

HE00XO0AUMOT0 KOMIIOHEHTA
CHCTEMHO-JIEATENBPHOI0 MOAX0Ia K

00yYCHHIO.

Y 1.2 B.IIK-3. Ywmeer
IIPOCKTUPOBATH KOMIIOHECHTbBI
00pa3oBaTeNbHBIX  MPOTpaMM  C
HCII0JIb30BAHUEM AKTHBHBIX u
HUHTCPAKTUBHBIX 06p a30BaTCIIbHBIX

TEXHOJIOTHUH.




Hokazamenu OUCHUBAHUA NIARUPDYEMBLIX pe3Y/ibmamoe oéyuemm

Cemectp

[IIxana ouieHnuBaHus

HC 3a4TCHO

3a4YTCHO

9 cemectp

CTyneHT NeMOHCTPUPYET HU3KUU
YPOBEHb JIOCTHIKCHHUS PE3yIIbTaTOB.
He 6onee 50% o6béma 3ananuii st
TEKYIIEro U MPOMEKYTOUHOTO
KOHTPOJIS BHITIOJTHEHBI 0€3 OINOO0K.

CTyzeHT 1eMOHCTPUPYET yIOBIETBOPUTEIbHBIN
YPOBEHb JOCTIKEHUS pe3ynbraToB. bonee 50%
00béMa 3aIaHu JJIs1 TEKYIETO U
MPOMEKYTOYHOI'O KOHTPOJISL BBIIIOJIHEHBI 0€e3
OIINOOK.




Ouenounvle cpeocmea

1.1 3agauus 1 TeKyIero KOHTPoJIs

3apanusa HaNpaBJIeHbI OlleHUBaHHe pe3yJbTaTOB
komnerenuuu IK-1, ITK-3.

JlaGoparopHnasi pabora
[Ipu wu3ydyeHUM Kypca CTYACHTHI Ha JIa0OPATOPHBIX 3aHATHUSAX
nabopaTopHble pabOTHI.

TemaTuka 1a00paTOPHBIX PadoT
1. IloBepka BOJILTMETPOB HA MOCTOSIHHOM U NEPEMEHHOM TOKe
2. U3mMepeHne MOIIHOCTH B LENSAX NOCTOSTHHOIO TOKA
3. U3mepeHue MOLIHOCTH B LeNsSIX IePeMEHHOI0 TOKA
4. CoeqnHeHue nNOTpeOUTENIS TPEYr0J1bHUKOM
5. CoenuHeHue moTpedUTEIs 3BE310M
6. U3mepeHue MArHUTHBIX BeJIMYMH

0CBOCHMUA

BBITTOJIHATOT

7. U3MepeHne MOIHOCTH B TpexX(a3HbIX HenAX ABYyMS BATTMETPaAMHU
8. HcciaenoBanme reHeparopa IOCTOSSHHOIO TOKa  NAapajljieIbHOIO

BO30Y:KIeHH S

9. UccnenoBaHue XapaKTePUCTHK MOJYNIPOBOIHUKOBBIX NPHOOPOB

10. MccneqoBanue TPUITEPOB M MYJbTHBHOpaTOpa

11. M3yuenue padoThl Tena0Boro u gporopene

12. N3y4yeHue MajJOMOIIHOIO 0JI0KA MU TAHMS

13. NU3yyenue ycuiuTeseil HU3KOH 4aCTOThI

14. CasiTHe XapaKTepUCTHK MAJOMOIIHBIX TPAH3UCTOPOB
15. UccaenoBanue padboThl JJOrHYE€CKHUX 3JIEMEHTOB

16. H3yuenue padoOTHI perucrpa, CyMMaropa, CUYETHYHKA NIEKTPHYECKHX

HMIIYJI1bCOB

IIpumep THIIOBOM J1a0OPATOPHOIT padoOTHI:
Teker 3a1aHu:
1. Teopernuecku U3y4uTh OCOOCHHOCTU PaOOTHI TPAH3UCTOPOB
2. VM3yuuth onucanue 1abopaTopHOM YCTaHOBKH.

3. BBINOJHUTE U3ydeHHE PabOThl TPAH3UCTOPA B CTATHUYECKOM M JUHAMHYECKOM
pexuMe, TEepPeKIIOYUB TyMOJepsl Ha JIabOpaTOPHOM IIUTE HEOOXOIUMBIM

o0Opazom.

4, I/I?)MepI/ITB HaIIPAKCHUA U TOKHW Ha BXOIaX W BbIXOJAX TPAH3HUCTOPA.
Paccuurath nmapamMeTpbl TPAH3UCTOpPA IIPU PA3JIUYIHBIX BadpHAHTAX €TI0

e

BKitoueHna u nonyuntb BAX. CpaBHuTh nosydeHHble 3HaueHHs U BAX ¢

TaOIUIHBIMHU JaHHBIMMU.

MeToauveckue PEKOMEHIAINUA 110 MOATOTOBKE K .]'lZlﬁOleTOprIM 3AHATHUAM



Kaxmas naboparopHass paboTa COACPXKHUT IIEW BBITIOJHEHHS J1a00paTOPHOM
paboOThI, OMHMCAHUE CPEACTB BBIOJHCHHUS 3aJaHUi, MOAPOOHOE OIHMCaHUE
OTJICIBHBIX ITYHKTOB BBITIOJIHCHHSI W 3aJIaHUH, KOTOPBIE TPEOYETCS BBIMOJIHUTS.
Taxxe B mabopatopHoil paboTe MPUCYTCTBYIOT KOHTPOJIBHBIE BOIMPOCHI, €CIIN KE
OHM OTCYTCTBYIOT, TO TIpernojaBareib JTUOO0 BUAOW3MEHSET, JIMOO Mpeiaraet
HOBBIC 3aJaHUs, JTUOO TpeJjIaraeT BOMPOCHl, OTBET HA KOTOPBIC CTYACHT JOJIKCH
3HATH TIOCJIC BBHITIOJIHEHUS 3aJJaHI TaOOpaTOpHOI pabOTHI.

B naGopatopHbiX paboTax CieAyeT BBINOJIHATH 3aJaHUS TOJBKO B IOPSJIKE
OYEpeTHOCTH, TaK KaK 3audacTyl0 BBIMOJTHEHHWE TMOCICAYIOMNUX 3aJaHui
HEBO3MOYXHO 0€3 BBIMOJTHEHUS TIPEABIAYIINX.

JlabopatopHasi paboTa CYHTAETCA BBIOJHEHHOW, €CIM CTYASHT BBITOJHUI
3aJaHusl K J1Ta0OpaTopHON paboTe M OTUYUTAICA NPENOoAaBaTenio (MPETbIBHI
PE3yJIBTAThl BBITIOJHEHUS 33JIaHUK J1a00paTOPHON pabOTHl M OTBETHUJI Ha BOIPOCHI
WIM BBIMOJHWI BUIOM3MEHEHHBIC IIpETojiaBaTesieM 3aJaHus, aHAJIOTHYHBIC
coJieprKaluMcs B 1a00paTopHOM paboTe).

Kpurtepuu ouennBanus
OreHrBaeTCs yCTIENIHOCTh BHITIOTHEHHS TAOOPAaTOPHON pabOThl U OTYETA MO HEW.
3a BBHIMOJIHEHHUE W MOATOTOBKY OTYETa MOXHO MOJMydYuTh 1-2 Gasa, 3a OTBETHI Ha
KOHTpPOJIbHBIE Bormpockl 1-3 6amna. Beero o 20 6annos

CocrasJjienne J1abopaTopHOIl padoThI
[Ipy u3ydyeHHH Kypca CTYJEHTHl Ha MPAKTUYECKUX 3aHATHUAX U CAMOCTOSITEILHO
COCTaBIIAIOT J1IA0OPATOPHYIO paldoTy JUisi M3y4eHHUS OCOOEHHOCTEH paboTh
pruOOpoB.

IIpumep THIIOBOIO 3aJaHUA:
Heo6xonumo cocTaBuTh Ja00paTOpHYIO pabdoTy mo (pU3MKE ¢ UCIOJIb30BAHUEM

poboToTexHuueckux KoMIiekToB Arduino uiu Lego Mindstorms Ev3.

MeToauueckue peKOMEHIANMHU MO0 COCTABIEHUIO JIa00PATOPHOIi padoThI
Jl71s1 TOrO, 4TOOBI MPUCTYIUTD K COCTABICHUIO JJA0OPATOPHON pabOTHI MO (PUBHKE C

UCIIOJIb30BAaHUEM  POOOTOTEXHUYECKUX  KoMIUiekToB  Arduino wmm  Lego
Mindstorms Ev3 HyXHO omnpenenuThcsi ¢ TeMOU JTabopaTOpHON paboThl, KOTOpas
OyJeT OTpa)kaTh CYUIHOCTb IPOBOJMMOIO HCCIEIOBAHUSA WA SKCIEPUMEHTA.
Temy u xox skcriepuMeHTa HEOOXOAMMO corjacoBaTh ¢ npemnojasareneM. [locie
BBIIIOJIHEHUS OKCHEPHUMEHTA MOXKHO IPUCTYNaTh K COCTaBJICHHUIO TEKCTa
1abopaTopHOM paboTHI.

B camocTosaTensHO cocTaBisieMoi abopaTOpHON paboTe MOTYT MPUCYTCTBOBATH
CIEyIOIIME CTPYKTYpHbIE OJJIEMEHTBI: I1eib, NOpuOOpsl U 000pyAOBaHUE,
TEOPETUYECKHE CBEACHUS, CIPABOYHBIE MATEpHANIbl, MPAKTUYECKAS] YaCTh,
KOHTPOJIbHBIE BOIIPOCHI.



B 1ieim nmpucyTcTBYeT OnmMcaHue OCHOBHOM HANpaBICHHOCTH JACHCTBUHN CTYJICHTOB
IpHu  BBITIOJNIHEHUW JabopaTtopHoil pabotel. OHa corynacyeTcs C Ha3BaHUEM
1ab0paTopHOM paboTHI.

B »snementre «mpubopel U 000pyZOBaHHME» HAXOMUTCSA ONKCAHHE MPHOOPOB,
WCITIOJIb30BAaHUE KOTOPBIX HEOOXOIMMO JIJISl BBIMOTHCHUS MPAKTUYCCKOW YacTH
1ab0paTopHOM pabOTHI.

B TeopeTnyeckux CBEACHUS M CIPABOYHBIX MaTepuajiax (MpH HAJTUYUHM JAHHOTO
AJIEMCHTA) TIPUBOJINUTCS MHPOPMAIHS O TEOPETHUSCKUX OCHOBAX, 3HAHUE KOTOPBIX
HEOOXOAMMO IS TPABHIIBHOTO BBITIOIHEHUS Ta00PaTOPHOM pabOTHI.

B npakTuyeckoil 4yacTH MPUBOIUTCS ONHCAHHME JACHCTBUH, KOTOPBIC HEOOXOIUMO
BBITMIOJTHUTH 711 CO3JaHMS TPABUIBHOTO OTYeTa 1Mo jJabopaTopHOil padore. DTO
ONMMCAHWE MOXET COCTOSATh W3 CIEAYIOIMMX JCHCTBUN, KOTOPHIE HYKHO
BBITIOJTHUTD:

1) 03HAaKOMHUTBCS ¢ PYKOBOJICTBOM I10 AKCILIyaTaluy MPUuoopa;

2) MOATOTOBUTH OOPA3IIBI AJIT U3MEPEHHUS, COOTBETCTBYIOIIMM 00pa30M HACTPOHUTH
npudop;

3) ecnu mpeamnosiaraeTcs Mpu paboTe ¢ MPUOOPOM HCTOIB30BATh KOMITBIOTEP, TO
3aIyCTUTh U HACTPOUTH COOTBETCTBYIOIIYIO MPOTPAMMY;

4) moMecTUTh 00pasel] B u3MEPUTEITHHON 00macTu mpubdopa;

5) mpoBepuTh eIIe pa3 MPaBUILHOCTh pa3MelIeHus 00pasiia, oKa3aHUi nmpuodopa
1 HACTPOEK KOMITBIOTEPHOM MPOTPAMMBI;

6) mpoBecTH TpeOyeMble H3MEPEHHS B COOTBETCTBHM C HWHCTPYKIMCH
NPUCYTCTBYIOIIEH B TEKCTe J1abOpaTOpHON pabOThl WM PYKOBOJCTBE IO
OKCIUTYaTaIly PUO0Pa;

7) BBIMOJIHUTH OOPaOOTKY MOJYYEHHBIX OKCIICPUMCHTAIbHBIX JIAHHBIX B
COOTBETCTBHH C MPEIJIOKEHHON B JTa0OpaTOPHOM paboTe METOAMKOM;

8) MOATOTOBUTHLCS K OTBETaM Ha KOHTPOJIBHBIC BOIPOCH U B IIEJIOM K OTYETY I1O
nabopatopHoi padoTe.

KoHTponbHbIE BOMPOCH B KOHIIE KaXJAOW J1a00OpaTOpHOM paboThl coiepkaT Io
IISATh BOIIPOCOB, CBSI3aHHBIX C U3YYCHUEM U BBIMIOJTHEHUEM J1a00OpaTOPHOM paObOTHI.

Kpurtepuu ouennBanus
OneHuBaeTcs Ka4eCTBO U BBIMOJHUMOCTH JJA0OpAaTOPHON paboThl. 3a cOCTaBICHHUE
CaMOCTOSITEJILHOM J1TabopaTopHOl pabOThl MOXXKHO moJdyuuTh A0 10 OamioB B
PEUTHHT

IIpakTHyeckue 3aHATHS
IIpyn u3yyeHun Kypca CTYIEHTBHl Ha MPAKTUYECKHUX 3aHATUAX PEIIAIOT 3aJayd U3
3a/Ia4HHMKA U3 COOTBETCTBYIOLINX TEMATHUYECKUX Pa3IeiIoB.

Tema 1. DOnekrpuyeckue Menu MOCTOSIHHOro Toka. OOmme cBeneHus o0
AIEKTPUUYECKUX IEMAX U UX deMeHTax. CXeMbl COCIMHEHUN, CXeMbl 3aMEIICHUS
ANEKTPUUYECKUX ILIeTeH U PeXUMBI UX pab0Thl. OCHOBHBIE 3aKOHBI JIEKTPUUECCKUX



uene. bamanc MomHocTen. JIByxmomtocHuUkH. Pacder CIIOKHBIX —LEeneu
MOCTOSIHHOTO TOKa ¢ MOMOIIbI0 3akoHOB Kupxroda. MeTon KOHTYpHBIX TOKOB.
Merton HanoxxeHus. MeTos y370BbIX HAMPSKEHUH.

Tema 2. JIuneiinble nenu 0AHO()A3HOTO CHHYCOUJATBHOTO TOKA. DJIEMEHTAPHBIHI
reHepaTop cunycouaanbHoil DJIC. OCHOBHBIE XapaKTEPUCTHUKHA CHHYCOUIAIBHOIO
Toka. JlelcTByrolee M cCpeaHee 3HayeHusi cuHycouganbHoro Ttoka, IJIC wu
HaIPsHKSHMUSL. [IpencraBnenue CUHYCOUJANbHBIX  (DYyHKLIUN BpEMEHU
KOMIUIEKCHBIMU ~ yHcliaMu. 3akoHbl Kupxrodpa B kommiiekcHoil — (opme.
Pe3ucTuBHBIN, UHAYKTUBHBIN U €MKOCTHBIA 3JIEMEHTHI B LIEMU CHUHYCOMJIAJLHOTO
toka. IlocnenoBarenbHblil KoJieOaTENbHBIM KOHTYp. Pe3oHaHC HampsKeHUM.
[lapannensHblid  KoneOaTenbHBI  KOHTYp. Pe3onanc TokoB. IloBblieHue
Kod(ppuLMeHTa MOIITHOCTH.

Tema 3. YerslpexnontocHuku. OCHOBHbIE omnpeneneHus. OCHOBHBIE YpaBHEHMS
YeThIPEXIOIIOCHUKA. Onpenenenue MOCTOSIHHBIX YeThIPEXIOIIOCHUKA.
OKBUBAJICHTHBIE  CXEMbl  YeTBIPEXMOJIIOCHUKOB. [lepegaTounbie  QyHKIUH
YEeTBIPEXIOIIOCHUKOB. AKTUBHBIN YEThIPEXITOIIOCHUK.

Tema 4. Tpexdazusie nenu. OcHoBHBIE onpenenenus. Tpexdaznas cucrema I]IC.
CrnocoObl coenuuenus (a3 UCTOYHUKA TPeX()a3zHOTro TOKa U COOTHOIICHUS MEXIY
€ro JIMHEWHbIMU U (ha3HBIMU HaNpsLKeHUsIMU. TpexdasHble enu NMpu COeTUHEHUN
MIPUEMHUKOB 3BE3/10i ¥ TPEYTrOIbHUKOM. MOIIIHOCTh TpeX(ha3HbIX LeneH.

Tema 5. ITlepuonnueckrie HECUHYCOUJANbHBIE TOKA B JJIEKTPUUYECKHUX LETIAX.
Bo3HUKHOBEHHE MEPUOIUYECKUX HECHUHYCOMIANbHBIX TOKOB. IlpencraBienue
NEePUOJUYECKUX  HECUHYCOMAAIbHBIX  BenuuuH  psgamu  Dypse.  Bunbl
CUMMETPHUYHBIX Mepuoaudeckux GyHKuuid. JlelcTByromue U cpeaHue 3HaA4CHHs
HECUHYCOUJIAJbHBIX TMEPUOAMYECKUX TOKOB M  HampsbkeHuil. MOIIHOCTh
MIEPUOANYECKOIO0 HECUHYCOUTAIIBHOTO TOKA.

Tema 6. Ilepexoanble Tmpolecchl B JUHEHHBIX JJIEKTPUUECKHX  LEMAX.
Bo3HUKHOBEHHE MEPEXOIHBIX MPOILIECCOB M 3aKOHbI KOMMYyTauu. llepexoaHsii,
NPUHYXKIEHHBIM M CBOOOJHBIM pexuMmbl. llepexonHble mpolecchl B LENH C
MOCJIEIOBATENBHBIM COEIMHEHUEM: PE3UCTOPHOTO U UHIYKTUBHOI'O; PE3UCTOPHOTO
¥ €MKOCTHOT'0; PE3UCTOPHOTO, UHAYKTUBHOTO U EMKOCTHOTO COEIMHEHU.

Tema 7. Knaccudukanuss ->aeKTpOHHBIX HpubopoB. [loaynpoBOAHUKOBBIE
npubopsl. CBoOMCTBa p-n mepexojia, BUAbI MPOBOAUMOCTH B MOJYIPOBOJHUKAX.
[Ipocrelimue MONYNPOBOJHUKOBBIE MPUOOPHL. XapaKTEPUCTHUKUA W TMapamMeTphbl.
Jluneitnpie U HeTMHENHBIE 3JIeMEHThl. MHOr00a30BbI€ TPAH3UCTOPHI. JIEMEHTHI Ha
OUMONSAPHBIX M TOJIEBBIX TpaH3UCTOpax. YacToTHbE CBOWCTBA IMOJIEBBIX
TpaH3ucTOpOoB. CXEeMbl BKJIIOYEHHUS TMOJEBbIX TPaH3UCTOPOB. OCHOBHBIE THIIBI
TPaH3UCTOPOB.

IIpumep THNOBOM 3a1a4M:
Ornpenenute BEIMYMHY TOKa B LIENH, €CIM U3BECTHO comnpoTuBieHue uenu 20 Om
Y HaIIpsKEHHME Ha 3TOM conpoTusiieHnn 220B.

MeToauveckue PEKOMEHIANUMA 110 MNMOATOTOBKE K MNPAKTHYCCKHUM
3aHATHUAM.



[IpakTnueckue 3agaHus COCTaBJICHBl TakUM oOOpa3oM, YTO B HHUX BcCerna
COJICP)KUTCSI KOHCTaTaIlusl Kakoro-auoo (akra, ykazaHue Ha MPearoiaraeMyro
TUIIOTE3Y, B paMKax KOTOPOM ATOT (akT TpaKTyeTcs, a TakK K€ 3aJlaHhe, KOTOpoe
TpeOyeTCsl BBIMOJHUTH. JIJIs1 yCHENIHOTO BBHITIOJIHEHUS 3aJaHusi HEOO0XOIMMO
OTPENICNIUTh CPEJICTBA, KOTOPHIE MOTYT MOHAIOOUTHCS, a TAKKE UCXOIHBIE JaHHEIE,
MPUCYTCTBYIOIIME B ONMUCAaHWUU (akTa W TUnoTe3bl. Bua u ¢gopma pesynbTaTa
MOJIPa3yMeBAIOTCA B 3aJaHUM, HO, KakK IMPABWIO, SIBHO HE YyKa3aHbl. Takum
0o0pa3oMm, MpU M3BECTHBIX UCXOJHBIX JAHHBIX U OTHOCUTEIBLHOW OIpeIeICHHOCTH
pe3yibTaTta IMyTH BBITIOJHEHUS (PEIIEHUs) IOCTAaBJICHHOTO 3aJaHusi, TO €CThb
MOCJIEA0BATEILHOCTh JICUCTBUM, KOTOpasi MPU CTPOTOM COOIIOJICHUM BCEX IIaroB
MPUBEAET OT MCXOJIHBIX JAHHBIX K JIOCTOBEPHOMY pe3ynbtary. CopepkaHue
MPAKTUYECKOTO WJIM JIEKIIMOHHOTO 3aHATHA NPU IOATOTOBKE K KOTOPOMY
HCTIOJIB3YETCS 3a/laHuE, KaK IMPABWIIO, MOAPA3yMEBAET HEKOTOPBIM CTaHIAPTHBIN
QJITOPUTM: MPHU BBIMOJHEHUH KOTOPOr0 OYJIeT JOCTUTHYT >KEJIaeMBIM pe3ysbTarT.
CryneHTy He0OX0UMO CTPOTO eMY (3TOMY aJrOPUTMY) CJI€I0BATh.

Ha mpakTudeckux 3aHATHUSX BBINOJHAECTCS PELIEHHUE 3a7ad MO0 IMPOMJICHHOMY Ha
JIEKIIMOHHBIX 3aHATUSAX MaTepuany. He Bce 3amaun aJist CBOETo pelieHus: TpeOyroT
3HaHUS TOJILKO TMPOWJEHHOIO Marepuaia, IJs PEICHUsS HEKOTOPBhIX 3ajad
TpeOyeTCcs TPOBOJIUTH JIOMOJTHUTEIBHBIN TOUCK HHQPOPMAIMU IO KHUTAM U3
CIIMCKAa JUTEPATyphl WIM IO MaTepuaiaM, NPEACTABICHHBIM B APYIrHX 3aaadyax
3aJayHuKa.

[Ipu pemenuu a00BIX 3a7a4 HYKHO BBITIOJIHITH MPOCTYIO TMOCIEA0BATEILHOCTD
e CTBUM:

1) BHUMATENbHO HU3YYUTHh YCIOBHUE 3aJaud; OIpPEICIUTh MU3BECTHBIE (PU3MUECKHUE
BEJIMYMHBI U UICKOMBIC;

2) ompeaenuth o0JacTu (U3UKH, K KOTOPHIM OTHOCHUTCSI OMHUChIBaeMas B 3ajaue
CUTyalus;

3) BBIAETUTH JEUCTBYIOIIUE B ONTMCHIBAEMOM CUTYyaIluu (PU3NUECKUE 3aKOHBI,

4) HaunHATH OPOPMIIATH 3aJ1auy, 3aMHUCAB «JIaHO» U «HA0Y;

5) TOpUCTynUTh K PEHICHUI0, HCMOJIb30BaB MAaTEeMaTUUECKOE BBIPAKCHHE
(bU3UYECKUX 3aKOHOB JIJIs TOJYUYEHHS pacueTHON (OPMYJIIbI; TPAMOTHO IMOJICTABUTh
3HAYCHUS B PacUeTHYIO (OpMYJy; MOJYYUTh HCKOMOE 3HA4YeHWE, BBHITIOJIHUB
BBIYHCJICHHUS.

Kpurtepuu ouennBanus

OneHuBaeTcs yCHEMIHOCTh peleHus 3anadyu. [Ipu ycnemHoM pelieHuH 3aiadu
CTYJEeHT nostydaeT oT 1 g0 3 6amioB. CTyA€HT MOXKET MOJIYYUTh AOMOIHUTENBHO 1
O0amu1 3a YCHEIIHOE MCIONb30BaHUE JIEKIIMOHHOIO MaTepuajna MpU PELIECHUU
3ajaun. Beero 3a ycnemHoe penieHue 3aad Ha 3aHATHAX U IIPU CAMOCTOATEIbHON
paboTre CTyIeHT MOoKeT noayuuTh 10 20 6amos. [Ipu ycnenmHoM MCnonb30BaHUU
Ha MPAKTUYECKHUX 3aHATUSAX MaTepuasia JISKIUI U JeMOHCTpPAllUd €ro BIaJeHUEM
CTYJEHT MOET Moiy4uTh 10 10 6anos.

Pedepar



Kamnmﬁ CTYACHT 3a BpCMsa TIIPOBCACHUA TIPAKTHUYCCKUX 3aHITUU JOJIZKCH
BBICTYIIUTH C JOKJIAAOM II0 BBI6paHHOMy UM pe(bepaTy " 3a1aTb KaK MUHUMYM JIBa
BOIIpOCaA 11O BBICTYIICHUAM APYTUX CTYACHTOB.

Temsbl pedepaToB
bunossspHble TPAaH3UCTOPHI.
PasnoBugnoctu UMC.
[Tpuniuner noctpoenus uudposbix UMC.
OrnepallOHHBIE YCUITUTENH.
I'enepaTopbl IPSIMOYTOIBHBIX UMITYJIBCOB.
Tpurrepsi.
CueT4rKy UMITYJIBCOB (CYMMUPYIOIINE, BHIYUTAIOIINE, YHUBEPCATIBHBIE).
udpaTtopsl, nemudpaTopsl.
9. MyJbTUILIEKCOP.
10.OnepaTuBHbBIE U JOJITOBPEMEHHBIE 3aIIOMUHAIOIINE YCTPOKCTBA.
11.Buasl cursaos.
12.1TaccuBHBIE QUIBTPHI.
13.BTopruHble HCTOYHUKHU TUTAHHUS.
14.25neKkTpoBaKyyMHbIE U ra30pa3psiaHble MPUOOPHI.
15.9neKTpOHHO-IBIPOYHBIN MTEPEXO.
16.11onynpOBOTHUKOBBIE JUOBI.
17.bunionsipable TPaH3UCTOPBI.
18. TupucrtopsL.
19.1loneBble TPaH3UCTOPHI.
20.21€MEeHTBI UHTETPAIBHBIX CXEM.
21.Ycunurenu Ha MOJEBBIX TPAH3UCTOPAX.
22.Ycunutenu ¢ o0paTHOM CBA3BIO.
23.Ycunurenu MOIHOCTH U OCTOSSHHOTO TOKA.
24. TudpepennranbHble U ONepaioHHbIe YCUITUTENH.

XA B WD =

MeToauvecKkue peKOMEH/IAlUH 110 BbINOJIHEHHIO.

Heo0xonuMo moAaroToBUThCS MO TeMaM pedepaToB NI BBICTYIUICHHS Ha
MPAKTUYECKOM 3aHITHH (TIepBas MOJOBUHA MPAKTUYECKOTO 3aHATHS) U K PEIICHUIO
3a/laHuid 10 TecTaM (0OCYKIEHUIO PEIICHHBIX JI0Ma) U3 pa3/ieNioB, YKa3aHHBIX B
TEMaTUKe MPAKTUUYECKUX 3aHATUHN (BTOpas MOJIOBUHA 3aHATHUSA).

B pabortax Takoro poja A0KHBI IPUCYTCTBOBATH CIEIYIOUIUE CTPYKTYPHbBIE
AIIEMEHTBl: Ha3BaHWE TEMbl, COJAep)KaHue paboThl, BBEJEHUE, OCHOBHAs
colepkarenbHas yacTh (He MeHee 10 cTpaHul), 3aKIlOYEHHUE, CIIHCOK
UCIIOJIb30BAaHHBIX MCTOYHUKOB M  JUTEpaTypbl (MpU HANUCAHUU  CJEAYET
OPUEHTUPOBATHCS HAa AaKTyalbHbIE TPeOOBaHMS MO OGOPMIICHHUIO KYPCOBBIX H
BBINTYCKHBIX KBAIM(PUKALIMOHHBIX padboT).

Bo BBeneHHHM HENMPEMEHHO CJeAyeT MOCTaBUTh MpoOJeMy, 00OCHOBATH €e
aKTyaJIbHOCTb, JlaTh KpPAaTKyI XapaKTEPUCTHKY HCIOJIb3yeMbIX B paldoTe
MCTOYHUKOB M HAy4YHBIX MYyOJUKalMil, 4eTKo chopmMynupoBaTh I1€Jib U 3aJa4u
pabotel. B  3akmiouuTeNnbHOM YacTM  00s3aTeNIbHO  HAJIWYUE  OCHOBHBIX



pPE3YNBTUPYIOIIUX BBIBOJIOB IO  3aTPOHYThIM mpodOiieMam. Tonbko mpu
COOJIIOJIEHUN BCEX OTUX TpPeOOBaHUNA MOXKET OIEHUBATHCA YK€ COOCTBEHHO
CoJIeprKaTeNIbHAsl 4YacTh pabOThI.

Kpurtepuu ouennBanus
BpeMs BBICTYIUIEHMS OJHOTO CTYIAEHTa ¢ OTBETaMH Ha Borpockl 30-40
MUHYT, Ha nokian orBoautcs 10-30 munyt. [loaroroBka 1 pedepara u oTdyeTa mo
MoAroToBIEHHOMY pedepary (noknazn (ot 0 mo 2 6anna), OTBETH HA BOMPOCHI MO
pedepary (ot 0 mo 4 OGamna), ornenka pedepara mo coxaepxkanuto (or 0 mo 4
6amnoB)). MakcumainbHo 10 6aos.



1.2 3agauusa 1 IPOMEKVTOYHOM ATTECTAIMU

IIpome:xxyTouHasn arrecranus OLleHHBaeT copmMupoBaHHOCTH
komnereHnuu IIK -1, ITK-3.
[IpoMesxkyTouHas arrectauus MpeAcCTaBiIseT coboil 3auer. s ycnemrHoi crayu
3ayeTra CTYICHTY HEOOXOUMO OTBETUTh Ha 2 Bompoca. CTyaeHT OepeT BOIPOCH! U
B TeyeHHMU 20-30 MHUHYT TOTOBUTCS K OTBETY (MCIOJB30BAHME KAKUX-IHOO
MMOCTOPOHHUX MCTOYHUKOB MH(OpMALIMU MIPpHU 3TOM 3amnpetaercs). [Ipu orBere Ha
BOITPOCHI MPENOJABATENb 33Ja€T JOMOJHUTENBHBIE BOMPOCHI IO TEME BOIIPOCOB,
paccka3zaHHbIX CTyIeHTOM. Ha OCHOBaHHMM OTBETOB Ha IOCTaBIECHHBIE BOIPOCHI
ONPEIEIISIETCS YPOBEHDb OBJIAJCHUS TOU UM UHOW KOMIIETCHIIUEH.

IIpuMepHBbIe BONPOCHI K 3a4€Ty
1. OcHOBHBIE 3aKOHBI JJIEKTPUUYECKUX Iieneil. bamanc MoiHocTed. MeToasl
HKBUBAJICHTHOTO MPEOOpa30OBaHUsI CXEM DJJICKTPUYECKUX IIeNeid C MacCCUBHBIMU
AJIEMEHTaMH.
2. Pacuer CIOXHBIX IIened MOCTOSHHOTO TOKa ¢ MOMOIIbI0 3akoHOB Kupxroda.
MeTo1 KOHTYPHBIX TOKOB, METOJ HAJIOKEHHUSI, METOJT IBYX Y3JIOB.
3. DnemeHTapHbI reHepaTop cunycouanbHoi DJIC. OCHOBHBIE XapaKTEPUCTUKHU
CHHYCOUJIAJIHOTO TOKa. J[eHCTByIoOlllee U CpeAHEe 3HAYEHUS] CHUHYCOUAIBHOTO
toka, D/1C u HanpsHKEHUS.
4. YetwpipexnontocHUKH. OcHOBHbIE omnpeneneHus. (OCHOBHbIE ypaBHEHUSA
YEeThIPEXNOMIOCHUKA. OMpeieIeHue MOCTOAHHBIX Y€ThIPEXITOIIOCHUKA.
5. Tpexdaszubie mnenu. OcHoBHbIe ompeaencHusa. Tpexdaznas IJ[C. CrocoObl
coenuHeHus a3 HCTOYHUKA TpeX(Pa3HOTO TOKA M COOTHOIICHHUS MEXIYy €ro
JUHEWHBIMU U (pa3HBIMH HATIPSKEHUSIMHU.
6. llenn ¢ MOCTOSHHBIMHM MAarHUTOABMKYIIMMH CUJIaMHU. 3aKOH IOJHOTO TOKA.
OCHOBHbBIE  XapaKTEpPUCTUKH (eppoMarHuTHbIX MarepuanoB. [loHsaTus o
MArHUTHBIX HEMIX U UX OCHOBHBIC 3aKOHBI.
7. OOmmue cBeneHHs O IEMAX C MEePEeMEHHOM MarHUTOABMIKYIIEH CHUJION W HX
ocoOeHHocTu. Uneanu3upoBaHHas Karyiika ¢ (eppoOMarHuTHBIM CEPJICUHUKOM B
LIEY CUHYCOUIAJIBHOTO TOKa. PeanibHble MHAYKTUBHBIE KaTYIIIKH.
8. Knaccudukamust  3JIEKTPOUBMEPUTENBHBIX  NPUOOPOB U TEXHUYECKHE
TpeOOBaHUs, TMpeabsBIsSeMble K HUM. [IpuOOpbl MarHUTOIEKTPUUYECKOU U
3JIEKTPOMArHUTHOM CUCTEM.
9. Ilpubopsl  3AEKTPOAUHAMUYECKOW cHUCTeMbl. [Ipubopbl  HMHIYKUHOHHOMN
CHUCTEMBI.
10.M3mepeHne Toka, HANPSKEHUS, MOIIIHOCTH Y SHEPTUU B DJIEKTPUUYECKUX LIETISX.
11.3mepenne  conmpoTuBiIeHUN. M3MepeHHe  HEdNEKTPUYECKUX  BEIUYMH
AJEKTPUYECKUMU METOAAMH.
12.Ha3znauenne u mpuHIUI JedcTBUsS TpaHchopmaropa. MpeanusupoBaHHBIN U
peabHbIN Tpanc(hopMaTopsl. Koapdunment MOJIE3HOTO JIEUCTBUS
tpancdopmaropa. Buasl Tpanchopmaropos.
13.06mue cBeaeHuss o0 2JIEKTPUUECKUX MalllMHaAX. Bpamaromieecs MarHuTHOE
nosie. YCTpOHCTBO Tpex(da3HbIX ACHHXPOHHBIX JBUTATEIICH.



14.YcTpolicTBO M OPUHLUIT JACHCTBHUS CHHXPOHHOM MAaIlIMHBL. XOJIOCTOM XOJ
CUHXPOHHOTO reHepaTopa. Pabota CMHXpOHHOTO reHepaTopa MoJ| Harpy3Kou.
15.00mue cBeleHrs O MalllMHAX MOCTOSHHOTO TOKa U UX ycTpoMcTBO. [IpuHimn
NENCTBHS MALIMH MTOCTOSIHHOTO TOKA.

16.06MOTKM sIKOpe MaIlUH TOCTOSTHHOTO TOKa. OJIEKTPOJABHXKYINAs CHIA U
ANEKTPOMArHUTHBII MOMEHT MAIlIMHbI IOCTOSHHOTO TOKA.

17.Peakius sKOpsi MalIMHbI NOCTOAHHOTO ToKa. [[oHATHE O KOMMYyTalUN.
18.I'enepatopsl moctosHHOro Toka. Kiaccudukanus reHepatopos.

19./IBurarenu nocTosHHOro ToKa. OCHOBHBIE YPaBHEHMUS.

20.00mue cBenenuss 00 anekTporpuBoge. OCHOBHBIE PEXUMBI  pabOTHI
AIEKTPONPUBOJA.

21.DneKTpOHHBIE IENH U CUTHAJIBI. BUIBI CUTHATIOB.

22 IlaccuBHble QUIbTpHl. BTOopuyHble HCTOYHUKY MTUTAHUS.
23.0nekTpoBaKyyMHble W Tazopaspsananble  npubopbl.  [loaynpoBoaHHKH.
DONEeKTpOHHO-ABIpOYHbI nepexon. [lomynpoBoaHHKOBBIE AuoAbl. bunosspHsie
TPaH3UCTOPHI. TUPUCTOPEI.

24.1ToneBple TPaH3UCTOPBL. DIEMEHTHI HUHTErPAIBHBIX CXEM.

25.0CHOBHBIE TMapaMETPbl M XapaKTEPUCTHKU YCUIUTENEH. YCUIUTENU Ha
OUMOJNSPHBIX U TIOJNEBBIX TPAH3UCTOpPAX. YCUIUTENH C OOpaTHOM CBS3bIO.
VYceunurenu MOITHOCTH U TOCTOSIHHOTO TOKA.

26.ludpepennpanbable U ONEPALMOHHBIE YCUIIMTENU. Pe30HaHCHBIE yCUIIUTENH.
AKTHUBHBIE (PUIIBTPBHI.

27.T'enepaTopsl CHUHycOMJalbHbIX KojeOanuil. I'enepatopet LC — Tuna.
KBapuessie renepatopsl. ['enepatop RC — tuna.

28.Knroun Ha OUMONIAPHBIX TpaH3ucTtopax. Kiouum Ha MOJEBBIX TPaH3UCTOpPAX.
Jlornueckne HHTETPaIbHBIE CXEMBI.

29.Tpurrepsl LlMuta. ['eHEpaTOpbl MPSAMOYTOJBHBIX UMITYJIbCOB. | '€HepaTopsl
JUHEWHO W3MEHSIOWIETOCS HanpskeHUs W Toka. OrpaHUYUTENN aMIUIUTYbI
MMITYJIbCA.

30.KomOunnpoBaHHble HUPPOBLIE yCTPoiicTBa. Peructpsl.

31.Cuetunku u pacnpenenutenn umiyibcoB. Ludpo-anamoroseie u anamoro-
uudpoBsie peoOpazoBaTeny.

32.3anoMuHaromue ycrpoiictsa. Mukpomnpoueccopsl 1 MUKpoOBM.

Kputepun onieHuBaHus O0TBETA:
- (hakTHUECKast MPABUIIBHOCTH, OTCYTCTBUE (PAaKTUIECKUX OIINOOK;
- TOJHOTa OTBeTa, NOAPOOHOE OCBEIICHWE BONPOCa B COOTBETCTBUU C
COZIEpP’)KaHUEM TIPOTPAMMBI;
- IyOWHA OTBETa, TOHUMAaHWE COCTOSIHUS BOTIPOCA;
- 3HaHME TPeOOBaHUII K OCBOEHHIO COOTBETCTBYIOIIETO BOMPOCAa B IIKOJIHLHOM
Kypce;
- BIaJicHWE Yy4YeOHO-HAyYyHOW peublo (MpaBWJIbHAS KOMITO3UIIUS  OTBETa,
JOTMYHOCTh €r0 MOCTPOCHHUS, TOCTaTOYHOE KOJUYECTBO MPUMEPOB, COOIIOIECHUE
HOPM PYCCKOTO SI3bIKA).
Bcero 3a mpoMexyTOYHYIO aTTECTAIMIO CTYACHT MOKET MOIy4uTh 10 30 GasioB.



®OC nns mpoBeneHUS MPOMEKYTOUHOM aTTecTalliu OJ00peH Ha 3acelaHuu
Kadeapbl mMaremaTuku, UHPopMatuku, ¢usuku (mporokon Ne 1 or 31 asrycra
2022 ropa).

Astop: Copokun A.H.



