MUHHUCTEPCTBO HAYKH U BBICHIETO OBPA3OBAHMS POCCUMCKOM ®EJIEPAIIUA
IIOBOJIXCKUM I'OCY JAPCTBEHHbIN TEXHOJIOTMYECKU YHUBEPCUTET

P COOPMHPOBAHA, T eean T
COrNACOBAHA VTBEPXKIATO /A H. Jlenos/
" YT BE PmﬂE H A B 3 “u [ (®.1.0. nexaHa (AUPEKTOpa HHCTUTYTA))

02.02.2022 r.

PABOYASA ITPOI'PAMMA JUCHUIIVIMHBI (MOOYJIS)

b.1.1.27 DnexTpoMarHuTHbBIE TIOJISI U BOJTHBI

(KOO U HaUMeHO8aHue OUCYUNTUHBL NO Y4eOHOMY NIAHY)

HanpaBnenune noaroToBku

(CrenuanbHOCTB) 11.03.02 MH()OKOMMYHUKAIIMOHHBIE TEXHOJIOTHHM U CHCTEMBI CBSI3H
KBanudukanus BeITyCKHUKA bakanasp
(bakaaBp/MarucTp/CeHaIKCT)
WuTennekTyanbHble TEICKOMMYHUKAMOHHBIE CUCTEMBI U
HanpasnenHoctsb CeTH
Kypc 3
Cemectp 5
Pacnpenenenue yaeOHOro BpeMeHU

TpynoeMKocTb 10 yueOHOMY IUIaHy 108/3 4acOB/3a4ETHBIX €IMHHII

Jlexknun 18 JacoB

JIaboparopHbie pabOTHI 36 JacoB

[IpakTrueckue 3aHATHS - 4acoB

WNnas xoHTakTHas paboTta - 4acoB

Bcero koHTakTHOU paboTh (0€3 yuera 3K3.) 54 4acoB

KonrtakTHas paboTa 1o sK3aMeHy - 4acoB

Kypcogoii mpoekt (pabota) - ceMecTp

CamocrosrenbHas paboTa 00yJaronmxcs

(6e3 yuera 3K3.) 54 4acoB

CamocrodrenbHas padoTa 1o MOATr0TOBKE K

9K3aMeHy - 9acoB

DK3aMeH - cemMecTp

3auer ) cemMecTp

BPK, /13 - ceMecTp

(rom)



ObopomHas cmopoHa mumyibHO20 JUCMA

[Tporpamma coctaBiieHa B cooTBeTcTBUU ¢ TpeboBanusaMu ®I'OC BO HanpaieHus TOATOTOBKU
(cermanbHOCTH) 11.03.02 MHPOKOMMYHHKAIIMOHHBIE TEXHOJIOTHH U CUCTEMBI CBSI3U

[TporpamMmmy cocTaBuIu:

JIOLICHT C y4CHOM CTENCHBIO PTuC COI'JTACOBAHO B.B. [1aBnoB
KaHJIMJaTa HayK
(TOKHOCTBD) (xacenpa) (1.0. damwuust)

PACCMOTPEHA u O/IOBPEHA Ha 3acenanun kadeapsl, 32 KOTOPOH 3aKperuieHa TUCIHUILIMHA

Kadenpa paannoTexHuku u cBSI3u

(HammMeHoBaHUe Kadeaphl)
31.01.2022 poTokoJ Ne 1

(mara)
3aBenyromuii kageapoit COI'JTACOBAHO H.B. Ps6oBa

(1.0. ®amunus)

Pa6ouas nmporpamma COI'JTACOBAHA ¢ ¢akynbTeToM (MHCTUTYTOM), BBIITYCKAIOIIEH(MMU)
kadeapoi(amn).
COOTBETCTBYVET pgeiictByromeit OII.

3aBenyromuii kageapoit COI'JTACOBAHO H.B. Ps6oBa
(M1.0. ®amunus)

[Ipencenarens MeTonuyeckol KoMmHccUM —(akyiabTeTa (MHCTUTYTa), B KOTOPBIM BXOAMT
BBINTyCKaroIas kageapa

COI'TTACOBAHO A.H. lenos

(M1.0. ®amunus)

Okcnept(sl): [TanrykoBa Cernana I'ennanbeBHa, JJupexrop ¢pummana 8 PMD [TAO "Pocrenekom”

Pabouas nporpammMa npoBepeHa u 3apeructpuponana B YMI] 07.02.2022 r.
Crnemuamuct yueono-meroandeckoro neaTpa COI'JIACOBAHO /T.A. Cmuphnosa/



Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus
HAaVMEHOBAHME | MHAMKATOPA JOCTHKECHUS
KOMITETCHIIMH KOMIIETCHITUHT
1. OIIK-1 N1 OIIK-1.1 3naer 3HaHMs: 3HaeT pyHAaMEeHTaIbHbIC 3aKOHbI IPHPOIBI
Cnocoben byHI1aMeHTalIbHbBIE Y OCHOBHBIE (DU3MUECKHE MAaTEMATHUECKHUE 3aKOHbI U
UCIIOJIB30BaTh  |3aKOHBI IPUPOJIBI U METO/Ibl HAaKOIUICHHUSI, Iepeau U 00paboTKu
MOJIOKEHUS, OCHOBHBIE (pH3HUecKue |MHPOPMALMU
3aKOHEI U MAaTEMAaTUYECCKHE 3aKOHEI (YMEHUA:
METO/1bl Y METO/Ibl HAKOIUJICHUSI, |HABBIKM:
€CTECTBCHHBIX |Iepeaayu u 00paboTKH
HayK U uHbopMaIuu
mareMmatuku s |1 OIIK-1.2 Ymeer 3HAHMA:
pelenus 3a1a4 | IPUMEHSITh Qu3nyecKue yMeHHs1: YMeeT NPUMEHATh (U3NUECKUe 3aKOHbI U
VH>KEHEPHOUN 3aKOHBI U MAaTEMAaTUYCCKU | MaTeMaTUYECKH METOBI I PELICHUS 3a1a4
ACATCIIBHOCTH MCTOABbI AJIA1 PCHICHUS TEOPETUYECKOTO U NIPUKIATHOTO XapaKTepa
3a/1a4 TEOPETUYECKOTO U |HaBBIKM:
MIPUKJIQJHOrO XapaKkrepa
NJI OIIK-1.3 Brnageer 3HAHMA:
HaBBIKAMH yMeHHs:
MCIIONIb30BAHNUSA 3HAHUH  |gappikmM: BrajieeT HaBbIKAMM HCIIOJIB30BAHUS
(bu3MKK 1 MATEMATHKH  3HaHMil QU3MKE M MATEMATHKN TPH PEITeHUH
1pyn peHICHAN MPAKTUYECKUX 3a7a4
MIPAKTUYECKUX 3a/1a4

Paznen 2. MECTO JUCHUIIIMHBLI B CTPYKTVYPE OIIOII

Hucnunnuna oTHOCUTCS K 00s3aTenbHor yacTu OITOIN.

JucnunnuHa sBisieTcst 00s13aTeIbHOM

Jns  npojnomkeHust  (GopMHpOBaHMS — 3asABJICHHBIX  KOMIIETEHIMI  HEOOXOIMMBI  3HAHMUS
npenmectByommx auciuminH: Maremaruka (OIIK-1), ®usuka (OIIK-1), ®usznueckue OCHOBBI
anekTponuku (OIIK-1), Teopernueckue ocHoBbI 3mekTporexHuku (OIIK-1), Xumus (OITK-1);
npakTuK: YueOHas mpaktuka (o3HakomutenbHast) (OITK-1)

W3ydyaemass IUCHUIUIMHA SIBJISIETCS OCHOBOM MJisi MPOJOJKEHHS (OPMUPOBAHUS YKa3aHHBIX
KOMIIETEHIIMI B CIEIYIOUINX TrOCyIapCTBEHHONH MTOroBOM aTTecTanuu B (opme: BrinonHenue u
3aIllMTa BBITYCKHOW KBanupukannonHoi padorer (OI1K-1)

Pazzen 3. OIIMCAHUE OBPA30BATEJILHBIX TEXHOJIOI' WA

Jns popMupoBaHUS 3asgBICHHBIX KOMIIETEHIIUH HCHOJIB3YIOTCS METOJOJOTHUYECKUE TEXHOJIOTHUH,
pean3ylonie JAeATeIbHOCTHBIN, JUYHOCTHO-OPUEHTUPOBAHHBIM, MPAKTUKO-OPUEHTHUPOBAHHBIN
MOJIXOJIBI.

OCHOBHBIMU  CTPAaTETMYECKUMHU TEXHOJIOTUSMU SIBISIOTCSA: HMUTALMOHHOE MOJEIUPOBAHUE,
JICKIIMOHHbIE 3aHATHS, PAKTUYECKUE U TaOOPATOPHbIE 3aHATHS, IPOLIETyPhl CaMOOOyUEHUs

Ha pocTtukeHMe KOHKpETHBIX Liedeil oOyueHuss HampaBjieHbl TMPUMEHSEMblE TaKTHUECKHE
TEXHOJIOTUH: KJIACCHYECKas! JICKIHS, TPOOIeMHAs JTEKIIH




Paznen 4. COAEP’KAHUE JUCLUITIIMHDBI

5 cemecTp

Bunnl u TeMbl 3aHATHH

KommuectBo
qacoB

dopMupyemble
KOMIIETCHIIMH

YpasHenne MakcBejia

36

Jlexuus. OcHOBHBIE ypaBHEHUs 3eKTpoMaruerusma. Ilnockue
BOJIHBI. [TapamMeTpsbl 1ockoi BoJiHbL. [1110CKHE OTHOPOAHBIE BOJHBI
B OHOPOJHOU M30TponHou cpene. [lonHoe npenomienue u
OTpa)XE€HUE HA MIOBEPXHOCTH paszjena AByX cpen. Pacnpocrpanenue
3JIEKTPOMArHUTHBIX BOJIH B aHU30TPOIIHBIX U TUPOTPOIHBIX CPEIax.
PacnpocTpanenue rockol BoaHbI B Iu1a3me. [lapamerpsl BoiH B
Hanpasygroniel cucreme. [ IpsIMoyroisHBIN BOJHOBO/I.

6

JlaGopaTtopHnast pabota. 3yueHune 31eKTpOMarHUTHOTO TOJIsI BOJIHBI
OCHOBHOT'O THIIA B MPSIMOYTOJILHOM BOJHOBO/IC.

12

3anaHus AJi CaMOCTOSITENIbHON padOThI, B TOM YUCIIE BBIIIOJIHEHHUE
PI'P

1). PI'P. Pacuer pa3mepoB BOIHOBOAA U IOJISL B HEM

Br16paTh pa3mepsl BOTHOBOA ISl IEPEAAYU BOJIHBI 331aHHOTO
tuna. [IpuBectu BelpaxkeHHE Ui 3IEKTPOMArHUTHOTO TOJIS B
BOJIHOBOJIE, O6€3 yuera notreps. [locTpouTh moje B TpeX MPOeKIHsIX.
[TpoananusupoBaTh NOJYyYEHHBIE PE3YIbTATHI. (3 4.)

2). PI'P. Pacuer noTeph B IMHUHU NIepeiadyl HAa IPSIMOYTOJIbHOM
BOJIHOBO/JIE

PaccunTaTe BOJIHOBBIE YHCIIA, IOCTOSIHHYIO 3aTyXaHUs U IOTEPHU B
JMHUY TIepeIayyl Ha MPSIMOYTOJIbHOM BOJIHOBOJIE, CUMTAs, UTO €T0
CTEHKHU U3rOTOBJIEHBI U3 MEJIU U TIOKPBITHI JIakoM. [lorepsimu B
JIAKOBOM IOKPBITUU NpeHeOpedb. 3anucarh BbIPAKEHUS 115
IIPOJOJIBHBIX COCTABJISIOIIMX TI0JIS B BOJIHOBOJIE C YUETOM
HallJICHHBIX BOJIHOBBIX YHMCEJ U ITOCTOSIHHOM 3aTyXaHHUsl.
[Tpoananu3upoBaTh NOJYYEHHBIE PE3YIbTAThI U clIeNaTh BBIBOABI (1
q.).

3). [IpopaboTka AONOTHUTENBHOTO MaTepuaa o TeMaM He
BOIIE/IIINM B JIEKITMOHHBIE 3aHATHs (10 4.).

4). IloaroroBka K BBIITOJHEHHIO TaOOPAaTOPHBIX PaboT, oopmileHUE
0TYeTa, MOATOTOBKA K 3aIIMTE BBLIITOJIHEHHON pa0OTHI (4 4.).

18

OIIK-1

BHGKTDOMQFHI/ITHLIe BOJIHbI

36

Jlexuus. JIByX1miocKOCTHOM BOTHOBOJ. Kpyriiblii BOJTHOBOI.
DJIEKTPOMAarHUTHOE T10JI€ B HAIIPABJISIIOIIMX CUCTEMaxX ¢ BoiaHamu T-
TUMA. DJIEKTPOMArHUTHBIE BOJIHBI B OTKPBITHIX HAMPaBJISIOIINX
cucreMax. BosokoHHBIM cBeTOBOA. [lapaMeTpsl JIMHHON JIMHNH,
DKBUBAJICHTHOW JINHUHU NIEPEAAYH.

JlaGopaTtopHast pabota. 3yueHune aIeKTpOMarHuTHOTO OIS B
KPYIJIOM ¥ KOAKCHAJILHOM BOJHOBOJIAX.

12

OIIK-1




3ananus AJi1 CaMOCTOSITENIbHON paboThl, B TOM YHUCIIE BHITIOJIHEHHE
PTP

1). PI'P. PacueT mapamMeTpoB IUIUHIPHIESCKOTO

Ornpenenuts pa3Mepsl WIMHAPUYECKOTO PE30HATOPA, TOJIIIUHY
MOKPBITHUS 17151 33JJaHHON MOJIbI U COOCTBEHHYIO I0OPOTHOCTH
pE30HATOPA, €CIIU €r0 CTEHKH MOKPBITHI CEpeOPOM TOJIIUHOMN B TpU
ckuH cnos. [Ipoananu3upoBaTh MOTYYEHHBIE PE3YNbTAThI U CENIaTh
BBIBOIBL. [Ipoananu3upoBarh CTpyKTypy MOJISL B pe30HATOPE U
BBIOpPATH MMOJIOKEHHUSI 1IesIeH 11 BBoia U BeiBoga CBY momHocTH
(4 4.).

2). IlpopaboTka 1OMOTHUTENLHOTO MaTepuaa o TeMam He
BOIIE/IINM B JICKIIMOHHBIE 3aHaTHs (10 4.).

3). [loaroToBKa K BBIMOJIHEHHUIO JTAOOPATOPHBIX padoT,

o(hopMICHHE OTYETA, TOAIOTOBKA K 3aIlIMTE BHITOJIHEHHON PAOOThI 18
PacnpocTpanenue paguoBOJIH B Pa3JM4YHbIX cpeaax 36 OIIK-1
Jleknus. IToaHOe SKBHBaJIEGHTHOE CONMpOTHBIIeHUE. J[uarpamma 6

Bonbnepra-Cmuta. O0bEMHBIE pe30HATOPHI, 00pa30BaHHBIC U3
OTpPE3KOB JIMHKH 1epenad. [IpsMoyroiabpHbIH, THIMHAPHYECKUN 1
KOAaKCHAJIbHBIN pe3oHaTop. CyIHOCTh IpoLecca H3Iy4eHu,
aneMeHTapHble u3nydarend. CoBpeMeHHbIE HallpaBIeHUs U
AKTYAJIbHBIC 3a1a41 B TCOPHUHU SJICKTPOMArouTHOI'O ITOJIA.

JlaboparopHas pabota. 3ydueHue CTpyKTypbl 3J€KTPOMAarHUTHBIX 12
BOJIH ¥ [TaPAMETPOB PE30HATOPA.

3agaHus Ui CaMOCTOSITENIbHONW pabOThl, B TOM YHCIIE BBIIIOJIHEHUE
PI'P

1). PT'P. IIpuBectu BoIpa’keHHE U IOCTPOUTH B MacITa0e CUIIOBbIE
JIMHUAU JIJIS OJIEKTPUYECKOTO U MATHUTHOTO TIOJISL B TPEX MPOCKITHSIX.
Yucno ceyeHnit BEIOUpaAETCs JOCTATOUHBIM Il TOTO, YTOOBI
pa3o0parbcs B cTpyKType mous. [Ipn HeoOX0[uMOCTH MOKHO
HOCTPOUTH M0JIE B akcOHOMETpuH. [IpoaHamu3upoBaTh Moy4yeHHbIE
pe3ynbTaThl. BEIOpaTh MecTo M KOHPHUTYpaIHIo eI JUTs
HOJKIFOUEHUS BO30YKIAI0IIEro BOJIHOBOA U Harpy3ku. Pazmepsl
IIENU ONpeAENATh He HykHO. CenaTh BbIBOIBI (4 4.).

2). IIpopaboTka JOMOJHUTEIBHOIO MaTepHaia o TeMaM He
BOIIE/IIINM B JIEKITHOHHBIC 3aHATHs (10 4.).

3). [loaroroBka K BBIIOJIHEHHUIO J1a00OPaTOPHBIX padoT,
obopMIIEeHHE 0TYETA, TOATOTOBKA K 3aITUTE BHITOIHEHHON pab0ThI 18

MHast KoHTakTHas paboTa: 0

Paszen 5. METOJUYECKUE VKA3AHUS JUISI OBYUYAIOIIUXCSI 110 OCBOEHUIO
JIACLIUTUIMHBI

N3ydyenne IUCHUIUIMHBI "OJIEKTPOMAarHUTHBIE IOJI W BOJIHBI' PEKOMEHJyETCS HayaTb C
O3HAKOMJIEHHS ¢ pabouell mporpaMMoii, ee CTPYKTYpOW U CoJiep:KaHHhEeM pa3/eoB. Y4eOHbIi
MaTtepuall CTPYKTYPUPOBAH, M3YyUYECHHE JHUCUUIUIMHBI OCYIIECTBISETCS B TEMaTHYECKOM
MIOCJIE0BATENBHOCTH.

3anarus JICKOMOHHOI'O0 THUIIAa Ja0T CHUCTEMATU3HPOBAHHBIC 3HaHUA 110 AWCHUILINHE
"DNeKTpOMarHUTHBIE TOJSI W BOJHBI', KOHIEHTPUPYIOT BHHMaHHWE Ha HaumOoJee CIOXKHBIX U
BAXXHBIX BOIIPOCAX. Bo BpEMA JICKIHUOHHBIX 3aHATHU PCKOMCHAYCTCA BECTU KOHCIICKTHUPOBAHUC
y4eOHOro Marepuaia; oopaiaTe BHUMaHuE Ha GOPMYJIUPOBKH M KaTETOPHUH, PACKPHIBAIOIINE CYTh
poOJIeMBbl, SIBICHHS WM TIpoliecca; 3a)UKCUPOBATh BHIBOJIBI U IIPAKTHUECKUE PEKOMEH/IAIIHH.



[TonroroBka K 3aHSATHSIM  CEMHUHApCKOTO  THIIA BKJIIOYAET  O3HAKOMJIEHHE  C
TUTAHOM TIPAKTHYECKOTO (J1a0OpaTOPHOIo) 3aHATHS; paboTy ¢ KOHCIEKTOM JICKIIHA, BBITIOJHEHUE
JIOMAIITHETO 3afaHus, paboTy ¢ yuyeOHOH M Yy4eOHO-METOAMYECKON IMTEpaTypoil, Hay4IHBIMHU
U3JIAaHUSIMU U DJIEKTPOHHBIMH 00pa30BaTEIbHBIMU PECypcaMH, PEKOMEHJOBAaHHBIMHU pabodeil
MPOTPaMMOM AUCHUIUIMHBI "DJIEKTPOMArHUTHbBIE MOJISL U BOJIHBI'".

CopneprxkaHue caMOCTOATENBHOM  paboThl onpenensieTcss  pabodell  mporpammoi
JUCUHUIIMHBIL "OJIEKTPOMAarHUTHbIE IOJS WM BOJHBI', OLEHOYHBIMM M  METOAUYECKUMU
MaTepuajamMH, 3aJaHUSAMH M yKa3aHWsAMHU mpenoaaBarens. CaMmocTosTenbHas padoTa MOXKET
OCYIIECTBIISITECS B AayAUTOPHOW M BHEAygUTOpHOH (opmax. DPPEKTHBHBIM CpPEACTBOM
OCYILLECTBJICHUS] ~ CAaMOCTOSITEJIbHOM  pa0OThl  SABJISETCA  DJIEKTPOHHAas  HMH(OPMAIMOHHO-
oOpa3oBaTenpHas cpela YHHMBEpPCUTETa, KOTOpas oOecrneyuBaeT AOCTYH K 00pa3oBaTelbHOM
nporpamMMe, paboyeil mporpaMme JUCHUIUIMHBL, K 3JIEKTPOHHBIM OHONMOTEYHBIM CHCTEMaM,
npodeccuoHanbHbIM 0a3aM AaHHBIX U UH(OPMALMOHHBIM CIIPABOYHBIM CHCTEMaM.

M3yueHne OUCHMIUIMHBI  BKJIIOYACT  BBHINOJIHEHUE pacy€THO-rpaduiyeckoil  paboThl,
nabopaTopHON pabOTHI.

[lepuoguaHOCTh TpOBEACHUS, (OPMBI TEKYIIErOo KOHTPOJS YyCIIEBAEGMOCTH, CHCTEMa
OIICHUBAaHMs XOJIa OCBOCHMS JUCLUUILIMH TPEJACTaBIeHb B paboyeil mporpamme. Y CIOBHS
aTTeCTallMd TPHUBEIACHBI B TEXHOJOTMYECKOW KapTe, BXOIAIICH B COCTaB pabodei MporpamMMbl
JUCHUIUIMHBI "DJIEKTPOMAarHUTHBIEC TIOJISI K BOJIHBI'.

CDOpMOﬁ HTOT'OBOM arTTeCrTalunn 10 JUCHUITIIIMHC ABJIACTCA 3a4CT.

Paznen 6. MATEPUAJIBHO-TEXHUYECKOE n YYEBHO-METOANYECKOE
OBECIIEYEHUME AMCHUITIMHBI

6.1. YueOHO-MeTOMUECKOE 0OeCIIeYeHE

KonunuectBo
9K3EMIUISIPOB MTEYATHBIX
Nee Crnucok UCToJIb3yEMOM JTUTEPATYPhI W3/IaHMH, IMCIOIIXCA B
n/n OuOJIMOTEKE, HITH
AJIEKTPOHHBIN aJipec U3AaHus
(pecypca) B cetn MHTEpHET
YUYEBHBIE, YYEBHO-METOAMYECKHUE U HAYUYHBIE NU3JJAHUA
1. |baGenko, Anexkcanap HukomnaeBud. DineKTpoOMarHuTHBIE OIS 183
u BomHbl [Tekct] : y4eb. mocoOue miig CTYIEHTOB TIO

HanpasieHuto 550400 "Tenexkommynukamuu" / A. H.
Ba6enko, A. H. ['pomsIko. 2-¢ u31., ucrp., gom. Moumkap-Ona:
MapI'TV, 2003. - 370 c. ISBN 5-8158-0250-6. Dx3eMrusipsb:
Bcero 183.

2. |baGenko, Anexcannp HukonaeBud. DneKTpoMarHuTHBIE OIS 104
u BonHbl [Tekct] : ;ma6. mpaktukym / A. H. babenko, B. B.
IasnoB. Momkap-Ona: MapI TV, 2004. - 67 c. DK3eMILIAPSL:
Bcero 104.

3. |babenko, Anekcanap HukonaeBud. DIeKTpOMarHUTHBIE OIS 62




1 BostHBI [ TekcT] : yueOHOE mocobue : [71s1 CTYJEHTOB BY30B
[0 HAMNpaBJICHUSIM TOJArOTOBKH OakallaBpOB M MarucTpoB
210700 "MHPOKOMMYHHKAIIMOHHBIE TEXHOJOTHH U CHCTEMBI
ces3u", 210400 "Pammorexnuka"] / A. H. babenko; M-Bo
obpaszoBanns u Hayku P®D, ®I'BOY BIIO "IloBosok. roc.
Texuon. yu-1". Momkap-Oma: III'TY, 2012. - 443 c. ISBN
978-5-8158-1061-7. Dx3emruispbl: Bcero 62.

4. |I'puropseB, A. JI. DiekTpoAMHaMHKa U MHUKpPOBOJIHOBAs
TeXHHKa [DIeKTpOHHBIN pecypc] : yueOHuk / I'puropres A.[https://e.lanbook.com/book/2
. 2-e u3n. Cankr-IlerepOypr: Jlans, 2022. - 704 c. ISBN 10095
978-5-8114-0706-4.

5. |Mypomues, /[. FO. DnexkrpoanHamMuka U pacrnpoCTpaHEHHE

pamguoBoiH  [DaekTpoHHblii  pecypc] /  Mypomues /1. | https://e.lanbook.com/book/2
10.,3p1psHOB 0. T.,®enmtonnn I1. A.,benoycos O. A. 2-¢ u3j., 11646
nom. Cankt-IlerepOypr: Jlanp, 2022. - 448 c. ISBN 978-5-
8114-1637-0.
6.2. MatepuanbHO-TeXHUYECKas 6a3a v MporpaMMHOE o0ecrieueHne
NeNe | Aynurtopun s pose- | [lepedeHb OCHOBHOTO 000pYAOBaHUS [IporpammHuoe
/Tl |AeHus y4eOHBIX 3aHATUH, oOecrieuenue
CaMOCTOSTENIbHON pabo-
TBI U TIPOBEJICHHSI TOCY-
JTAPCTBEHHON UTOTOBOM
aTTeCTalluU
1. 538 (1) N3MEPUTEJIb KCBH P261 (1),[Microsoft Windows
U3MEPUTEJIBHAA JIMHUA P1-7(Enterprise, CnpaBouHas
(1), M®Y Canon i-SENSYS|mpaBoBas cucrema
MF232W (1), Ocuwnorpag GDS -7("Koncynsrant  Ilmoc",
(1), Ipunarep Canon LBP 1120 (1),[Microsoft Office
CEJIEKT.HAHOBOJIbTMETP  (1),|Standard, Arent Dr.Web,
Cucremnbiii 610k RAY P360 3|Microsoft Access,
,KJ1aB,MBIIIIb OITHY, koBpuk+|Microsoft Visio
mouuTop 19" ViewSonic VA916 (1),|Professional,  Microsoft
Kommiekt yue6HOM Mebenn (1) Project Professional,

Microsoft Visual Studio
Enterprise, Kommnekt 10
JUISL PEIIeHUs] OCHOBHBIX
10JIb30BATEIbCKUX 33]1a4

Pasnen 7. ®OPMbBI KOHTPOJISI OCBOEHMS JIUCLUIUIMHBY ®OHJI OLIEHOUYHBIX
CPEJICTB

KpI/ITepI/II/I OLICHUBAHUA MHAWUKATOPOB NOCTHKCHUA KOMHeTeHHI/Iﬁ HaITpaBJICHEI HaA:

- YCBOGHHME TEOPETUYECKOTro MaTepuasa (00beM 3HaHUH, IITyOuHa YCBOEHHUS ), PETYCMOTPEHHOTO
paboueii mporpaMMoii;
- YMEHHE Wu3JaraTh MaTepuan (Y4eTKOCTh, TPAMOTHOCTb H3JIOKEHHUS Marepualia, TOYHOCTh U
MOJTHOTA BOCITPOU3BEICHUS YIeOHOTO MaTepHraa);
- YMEHHE MPUMEHATh TEOPETUUECKUE 3HAHUS MPU PEUICHUH MPAKTUIECKUX 3aJaHUM.
IIxana OIICHUBAHMIA IMPEACTABIICHA HUXKCE.




YpoBeHb

c(OpPMHPOBAHHOCTH [xana
Kputepuu onienuBanus
3JIEMEHTOB OLICHUBAHUS
KOMITETCHIIUHT
[Toporosbiii OOyuaromuiicsi HWMeeT 3HaHMS OCHOBHOTO MaTepuana,|3adTeHo
YpOBEHb IPOSABIAET YMEHHE JIOTMYHO €ro Mu3jiaraTb, HO MOXKET

JOIyCKaTb ~ HETOYHOCTM B H3JI0KEHHHM  MaTepuala,
HEJIOCTaTOYHO MpPaBUIbHBIE (HOPMYITUPOBKH, HCIBITHIBACT
3aTPYJHEHUS B BBIIOJIHEHUN NPAKTUYECKUX 3aJaHUN

7.1. Tekyluii KOHTPOJIb YCIIEBAEMOCTH

Texymuii KOHTPOJIb YCHEBAEMOCTU OOecredyuBaeT OLICHMBAHHE XO0/la OCBOEHUS JUCIUILIMHBI
(MOmyJIsl) U MPOU3BOJUTCS C IPUMEHEHUEM TEXHOJOTUU PEUTHUHIOBOTO KOHTPOJIS B COOTBETCTBUU
C TEXHOJIOTMYECKOW KAapTOM AMCUUIUIMHBL. [lOpsAIOK COCTaBIIEHUS TEXHOJIOTMYECKOW KapThl U
QITOPUTM  TPOBEACHHS] MPOLEAYpPhl OLCHUBAHHS BHUAOB JACSITEIBHOCTH  OOydaroluxcs,
HANpaBJICHHBIX HAa OCBOCHHWE 3HAHWH, yYMEHHH, HAaBBHIKOB ¥/ WM ONbBITa JAEATEIBHOCTH, IO
HAKOIUTEJIbHOW cucTeMe B Oamiax ycTaHaBiMBaeTcs nojoxeHueM o cucreme PUTM B OI'BOY
BO «{II'TY»

7.2. [IpoMexyTo4Has aTTECTAlMsI 00YUYarOIIUXCS
[IpomexyTouHast arrecTausi o0ydJaroNuXcsl HAIPaBJICHA HA OICHUBAHUE PE3YyJIbTaTOB OOYYCHHUS
M0 TUCIUILIMHE (MOYJII0) U MIPOBOJUTCS C UCIONIBb30BaHUEM (DOHJIOB OLIEHOYHBIX CPEJICTB.

[TpuMepbl THUMOBBIX KOHTPOJBHBIX 3aaHUi K3 0a3bl (POHAA OIEHOYHBIX CPEACTB IO
00pa30BaTeNIbHOI MporpamMmme.

1. BoiGepuTe npaBUiIbHO MPOAOJIKEHUE NPEITIOKEHUS « BEKTOpHBIMU, HA3bIBAIOT
BEJINYUHSI ...... »

a) KOTOpbIE 3a1aI0TCS B Ka)KJI0M TOUKE MPOCTPAHCTBA TPEMS UYNCITAMHU

0) KOTOpbIE OMUCKHIBAIOTCSI OJJHUM YUCJIOM, KOTOPOE HE U3MEHSIOTCS MPHU JTFOOBIX
peoOpa3oBaHUSIX CHCTEM KOOPJIMHAT

B) KOTOPBIE 33J]al0TCS B KaXKJ0W TOYKE MPOCTPAHCTBA ABYMS YUCIaMU
') KOTOPbIE OMUCHIBAIOTCS OJTHUM YHCIIOM.
2. I'pagueHToM CKaJSIpHOTO MOJISl HA3bIBAIOT ...

a) BEKTOp, HAIIPABJICHHBIN 110 HOPMAJIM K TIOBEPXHOCTU PABHOTO YPOBHS B CTOPOHY
BO3pacTaHus (PyHKIIMH W YUCICHHO PaBHBIN CKOPOCTH U3MEHEHHS (QYHKIIUHU TI0
ATOMY HAaIPaBJICHUIO.

0) UMPKYJISIIIUIO 3TOTO BEKTOPA 10 3aMKHYTOMY KOHTYpPY , MOJICICHHYIO Ha
BEJIMYMHY TUIOMIA/IN /Span>, OXBAaUCHHOW 3TUM KOHTYpPOM IPH CTpEeMJICHHH /Span> K
HYJIIO.

B) CKaJIsip, OMUCHIBAIOUIUNA UCTOYHUKH TOJIA.

T') YACNIbHBINA MOTOK 3TOT0 BEKTOpa M3 00beMa /Span> uepe3 moBepxXHOCTH /Span>,



OTPaHUYHUBAIOLIYIO 3TOT 00bEM, IPHU /Span>, CTPEMSIIEMCS K HYIIIO.

3. B kakux hopmax 3anuceiBaercs ypaBHenne Maxkcsesia?
a) MarerpanbHoii n AuQdhepeHunaibHoMn

0) MHTerpanbHON U BEKTOPHOM

B) BextopHoit u nuddepenimansHoi

r) CKaJIIpHON U UHTETPAIbHOM

4. B uem cocTouT IMPUHOUII JICKTPOAUHAMUYICCKOI'O HOI[O6I/IH?

a) eCJIM CO3JaHbl YCIOBUS, IPU KOTOPbIX KO3 duunenTsl C IBYX 3a/1a4 OAUHAKOBbI
IPU TO JEKTPOAUHAMUYECKUE 3a]Ja4l MTOI00HBI, T. €. ONUCHIBAIOTCS OAHUMHU U TEMU
e 0e3pa3MepHbIMHU YpaBHEHUAMHU MakcBeia.

0) KaXIplil 3JIEMEHT c(hepUUIEeCKOil MOBEPXHOCTH (PPOHTA, KOTOPBIM UMEET B TAHHBII
MOMEHT BOJIHA, SIBJISICTCS] BTOPUYHBIM HCTOYHUKOM DJIEMEHTAPHBIX C(hepruiecKux
BOJIH, a OTH0aroIasi 3TUX BOJIH OynieT cheprudeckum (PpoOHTOM BOJIHBI B O0JIee
MO3IHUM MOMEHT.

B) K&K/l 2JIEMEHT c(hepruiIecKOil MOBEPXHOCTH (PPOHTA, KOTOPBIM UMEET B IaHHBIN
MOMEHT BOJIHA, SBJISIETCS MEPBUYHBIM UCTOUHUKOM 3JIEMEHTAPHBIX CHEePUUECKUX
BOJIH, a OTHOAr0Iast 3TUX BOJIH OyieT chepudeckuM (PpoHTOM BOJIHBI B OoJIee
MO3IHUH MOMEHT.

') €CIIM CO3/IaHbl yCIIOBUSI, PU KOTOPBIX Kod(duimentsl C NBYX 3a1ad pa3indHbI
Py TO SJEKTPOJAMHAMHYECKHE 3a7aud TOJOOHBI, T. €. OMUCHIBAIOTCS Pa3HBIMHU
0e3pa3MepHBIMHU YpaBHEHUSIMH MakcBeia.

[Tepeuennb BOMPOCOB IS IPOBEACHUS MPOMEKYTOYHOMN aTTECTAIIUN
1. ChopmynumpyiiTe 3aKOH COXpPaHEHUs 3apsaaa, UHTErpabHyo U aubdepeHunanbHyo Gopmbl
YPaBHEHUSA HENPEPBLIBHOCTM.

2. CoopmynupyiiTe nepsoe ypaBHeHMe MakcBenna, 3akoH laycca.

3. Chopmynmpynte MHTErpanbHyto U andpdepeHumnanbHyto popmMbl BTOPOro YpaBHEHME
MakcBenna, ypaBHeHWE HENpPepPbIBHOCTU MAarHUTHbIX CUI0BbIX IMHUNA.

4. Coopmynupyite TpeTbe ypaBHeHUe MaKcBenia, 3aKOH NOHOMO TOKa.

5. MpuBeanTe COOTHOLWEHME ANA pacyeTa BOJIHOBOroO CONPOTMBAEHMUA cpeabl. KakoBbl ero
ocobeHHoCTUN?

6. MpuBeanTe COOTHOLWEHUE AN KOMMNIEKCHON NOCTOSHHOM PAacNpPOCTPaHEHMS.



7. Nante onpeaeneHne pasbl 3INEKTPUYECKOTO NOAA NAOCKON BOHbI.
8. MNpnBeanTe COOTHOLWEHMA JNA pacyeTa 4/MHbI BOJHbI.
9. faiiTe onpeaeneHne UUMAMHAPMUYECKOM BOHbI, QYHKLUMIA XaHKens n beccens.

10. Kakosbl rPaHn4YHbIE YCNhOoBUA ONA HOPMAJIbHbIX COCTABAAKOLWNX BEKTOPOB nonAa? Kakosbl
rPaHn4YHbIE YCNOBUNA ANA TaHTEeHLMAa/IbHbIX COCTAaBNAOWNUX BEKTOPOB nona?

11. ONMWKTE MEXaHU3M PACNPOCTPAHEHMA NIOCKOM BOHbI B6M3M rpaHuLLbl pasaena AByX cpes.

12. NpuBeauTe KAPTUHY MEXaHM3Ma PACMPOCTPAHEHMA NIOCKUX BOJH C BEPTUKA/IbHOM
nonspusaumen B6aM3N rpaHMLbl pasaena AByxX Cpea.

13. Pacckaxute 06 0CoO6eHHOCTAX NPENOMIEHHOW M OTPaXKEHHOM BOJIH /1A NNOCKUX BOJH C
BEPTUKANbHOMN Nonapusaumneit B6an3n rpaHnLbl pasaena 4syx cpea,

14. MpuBeamnTe COOTHOLEHUNA AN KOIGDULMEHTOB OTPAMKEHUA N NMPEJIOMIEHUA Ha NOBEPXHOCTU
pa3saena Ans NAoCKMX BOJIH C BEPTUKAIbHOM nonspusaumeit B6An3n rpaHuLbl pasgena aByx cpea.

15. MpuBeamTe COOTHOLWEHUNA ANs1 KOIDDULMEHTOB OTPAMKEHUA U MPESIOMJIEHNA Ha NOBEPXHOCTU
pa3saena ans NAoCKMX BOJIH C TOPU3OHTaNbHOM nonapusaumnen B6nM3n rpaHuLbl pasaena asyx

cpea.

16. OnnwunTe ycnoBmMA NOSIHOTO NPEIOM/IEHUA OT NOBEPXHOCTM pasgena. Onuwmnrte ycnosusa
NOJIHOTO OTPAXKEeHMA OT NOBEPXHOCTM pasgena.

17. lanTe noHATUE onpeaeneHns MeasieHHbIX BOMH. [pnuBeauTe KapTUHY IMHUIA PaBHOTO YPOBHS
AN MOAYNA 3/IEKTPUYECKOTO MOAA Y TpaHULbl pa3aena ANINeKTPUKa U MeTanna, onuwmnTe ee
ocobeHHOCTW.

18. [laiTe noHATHE onpeaeneHns HeoA4HOPOAHOM NAOCKOM BOHbI. [laiTe onpeaeneHus
NpPOAO0NAbHOIO 1 NONEPEeYHOro BONHOBbIX YMCEN.

19. Kakune BONHbI Ha3biBaOTCA BOAHAMM E-Tuna nan TM-tuna? Mpuseante KapTUHY IMHUNA
PaBHOro ypOBHA ANA MOAYAA MAarHUTHOrO NOAA Y rPAHULbI pa3aena AN3NEKTPUKA U MeTanla B
C/ly4ae BOJIH C TOPU30HTA/IbHOM NoNApU3aLment.

20. Kakue BosHbI Ha3bIBatoTCcA BOAHaMM H-Tuna unm TE-Tuna? lNpuBeanTe COOTHOLLEHUA ANA
NnoTepb MOLLHOCTM Ha OTpaKawLei MeTanIM4ecko NOBEPXHOCTU ANA BOAH E- n H-Tuna.
Onuwmnte nx ocobeHHocTun.

21. Onnwmnte ocobeHHOCTN Nonapusaumm BoaH E- n H-tuna. [aiite onpeaeneHue TeHsopa
3NEeKTPUYECKOMN BOCNPUMMUYNBOCTH.

22. OnMwnTe 0Co6EeHHOCTU PacNpPOCTPaHEHUA 31EKTPOMArHUTHOrO NOAA B @aHNU3OTPOMHbIX
cpenax. [laiiTe NOHATUE ABNEHUA ABYX IyYENPENOMNEHMUS.

23. OnuwunTe BO3£I,€IZCTBM€ INNEKTPUYECKOTIo NONA Ha aHVI3OTpOI'IHbIl7I Kpuctann. Kakosbl
0CODOEHHOCTWN NIOCKOMN BOJIHbI B dHU3O0TPONMHOM KpUCTanae, noMmeweHHOM B 3/IEKTPUYHECKOE noJie.

24. OnMwnTe 0CO6EHHOCTU N3MEHEHMA TEH30PA ANINEKTPUYECKON NPOHMULLAEMOCTHU
MOHU3NPOBAHHOrO rasa B MarHUTHOM nose. Jante NOHATUE YacTOTbl TIMPOMArHUTHOIO Pe30HaHCa.

25. OnunwmnTe 0cobeHHOCTU U3MEHEHMUS TEH30pa MarHuTHOM NPOHNLUAEMOCTH d)eppMTa B MarHMTHOMm noJsie.



[aiTe NnoHATUE YaCcTOTbl GEPPOMArHUTHOTO Pe30HaHca.

26. OnuwmnTe 0COBEHHOCTM PacnpoCTPaHEHUS NIOCKOM BOJIHbI B N1a3Me BA0/1b HanpaB/eHUs
BHELIHEro NoCTOAHHOIN0 MarHMTHOTO MOA.

27. Pacckaxkute 06 0COB6EHHOCTAX PACNpPOCTPAHEHMA 3NEKTPOMArHMUTHBIX BOIH Ha Pa3/IMYHbIX
yacToTax: 061acTb 40 TMPOMArHMTHOrO pe3oHaHca, 061acTb NPOAONBHOIO TMPOMArHUTHOTO
pe3oHaHca, 061acTb B paioHe Naa3mMeHHOM YacToTbl.

28. B uem 3akntouaeTcs ocobeHHocTb adpdpekTa Papages B MIOHU3MPOBAHHOM rase.

29. OnuwmnTe 0cobeHHOCTM PACcCNPOCTPAHEHUA NNOCKOM BOJIHbI B MOHWM3MPOBAHHOM rase,
nonepeKk BHELIHero NOCTOAHHOIO MarHUTHOrO MOAA.

30. OnnwmnTe 0COBEHHOCTMN PACNPOCTPAHEHMSA NIOCKOW BOJIHbI B heppuTe NOMeL,eHHOM BO BHELLHee
NOCTOSAHHOE MarHMTHOE noJe.

31. NpuBeanTe COOTHOLIEHUA ANA PacyeTa BOHOBbIX YACEN, KPUTUYECKON ANMHbI BO/HbI,
$a30BoM M rpynnoBoY CKOPOCTH.

32. Hannwwurte d)OpMVI'IbI ANnAa pacyeTa nonepeyYHbIX BO/IHOBbIX YKUCEN, KpMTW-IeCKOl‘a ANNHbI BOJIHbI
M BOJZIHOBOIoO CONpPoOTUBAEHUNA B CZly4ae BOJIH S/IEKTPUYHECKOIO U MAarHUMTHOro TUNos..

33. anBe,CI,VITe d)OpMyJ'IbI AnAa BblMMCNEHNA NOTEPDL B BONNHOBOAE A/1A BOJTH MAarHATHOIO U
INNEKTPUYECKOIo TUNOB.

34. PaccKaxuTe 06 ocobeHHOCTAX pacyeTa NapameTpoB ABYXN/IOCKOCTHOINoO MmeTanaan4yeCcKoro sosiHoBo4a

35. Kakue Tpu TMNa BOAH C MMHUMaAbHbIM 3Ha4YeHMEM MHAEKCA M MOTYT PacnpoCTPaHATLCA B
ABYXNNOCKOCTHOM BO/IHOBOZE, 06pa3oBaHHOM MOHOChEpOoit U NOBEPXHOCTLIO 3eMau Ha yacToTe 300 Iu.
CunTaTb, 4TO BbICOTA MOHOCHEPLI 60 KM?

36. Kakune BONHOBOAbI Ha3bIBAOTCA KPYr/ibiMK? MpuBeanTe COOTHOLWEHMA ANA pacyeTa
NPOAONbHbIX COCTABAAIOLMX NEKTPOMATHUTHOIO NOASA B KPYI/IOM BOHOBOAE.

37. 3annwunTe COOTHOLWEHUA ANA pacyeTa BblpaH(EHMl)ll, onpegenAaroumnx nose B KPpyraiom
BO/IHOBOAE B C/1y4a€ BOJIH 3/IEKTPUYHECKOTIO TUMaA.

38. M306pa3unTe CTPYKTypy NoAsi B NONEPEe4YHOM CEYEHUN C MUHMMA/IbHbIM 3HAa4YeHMEM UHAEKCOB
B C/ly4ae BOJIH 3/IEKTPUYECKOro TMMa.

39. M306pa3mnTe CTPYKTYPY KOAKCMAIbHOTO BOJIHOBOAA, KAPTUHY MNOJIA B MONEPEYHOM CEYEHUM U
npuBeguTe COOTHOLLEHUS A5 pacyeTa 3/1IeKTPUUYECKOTro U MAarHUTHOTO Noaen BoHbI T-Tuna.

40. ONUWKNTE KOHCTPYKLMM NONOCKOBBIX IMHUIA Nepesay U n306pasnTe KOHCTPYKLUMIO B
NnonepeyHoOM CeYEHUN U pacnpeneneHne CUN0BbIX IMHUA SINEKTPUUYECKOTO U MarHUTHOTO NoJei.
KaK paccuMTbiBaeTCA BOIHOBOE COMPOTUBAEHME NOJIOCKOBbLIX IMHWNI?

41. NpuseguTe COOTHOLWEHUA ANA ONUCAHWNA INEKTPOMArHUTHOIO N0JIA B NPOA0J/IbHOM
HanpasaeHn B 4BYXNZIOCKOCTHOM OAHOPOAHOM AUSNEKTPUNYECKOM BOZTHOBOAE.

42. NpuBeanTe COOTHOLWIEHME AR pacyeTa KPUTUYECKON ANMNHbI BONIHbI ANA BOJIH MarHUTHOTO
™na.

43. KakoBbl YCI0BMA MOIHOTO BHYTPEHHETO OTPAXKEHUA B OAHOPOAHOM AN3/EKTPUYECKOM
BO/IHOBOZE B NPUBANMKEHMUM TEOMETPUYECKOM ONTUKN? MpruBeaUTE COOTHOLIEHWE ANA pacyeTa



KpMTMHeCKOﬁ ANNHbI BOJIHbI.

44, KakoBbl 0COH6EHHOCTM pacnpocTpaHeHNUA 3N1eKTPOMarHUTHbIX BOJIH B FPaAMeHTHOM AMU3NEKTPUYECKOM
[ABYXM/IOCKOCTHOM BOJIHOBOAE?

45. anBeAMTe COOTHOWEHNA ANnAa NPpoAO0/ibHbIX COCTABAAOLWNX SNEKTPOMATHUTHOIO NOAA B
BOJIOKOHHOM CBeTOBOE.

46. Pacckaxkute o6 ocobeHHoCTAX pacyeTa napameTpos ,CI,JTMHHOVI JINHUMN, 3KBUBANEHTHOM INHUMN
nepeaayu.

47. NpuBeanTe COOTHOLIEHWUA ANA pacyeTa HAaNPAXeHUA U TOKA, PacCYMTaHHOro No GopManbHOM
MOZeNn B NPAMOYro/ibHOM BOJIHOBOAE C OCHOBHbIM TUMOM KonebaHus.

48. NpuBeanTe COOTHOLIEHME ANA pacyeTa NOJIHOrO BXOAHOMO CONPOTMBAEHMA IMHUM Nepeaaqm
KOHEYHOW O/INHBI.

49. KakoBbl 0COBEHHOCTU CTPYKTYPbI NONS B MONEPEYHOM CEYEHUN B BOJIHOBOAE M pe3oHaTope?

50. Kak paccumTbiBaeTCA pe30HaHCHan 4acToTa M A06POTHOCTb B pe3oHaTope? KakoBbl yc/i0BuA
CYLW,EeCTBOBAHMA BOJIH 3a1laHHOr0 TMNa B pe3oHaTope?

51. MpuBeanTE COOTHOLIEHNA ANA PacyeTa Pe30HAHCHOM Y4acToTbl U 406POTHOCTH
NPAMOYro/IbHOro pe3oHaTopa C BO/IHAMMW MarHUTHOMO U 31EKTPMUYECKOro Tuna?

52. PaccKaxuTe o cnocobax Bo3OyKAEHUA N BKIOYEHNSE 0O bEMHbIX PE30HaTOPOB.

53. M306pa3ute 1 oNUWNTE KOHCTPYKLMIO 3/1IEMEHTAPHOTO 3/1eKTpUYecKoro Bubparopa,
npuBeguTe COOTHOLLEHWE ANA pacyeTa NJOTHOCTU MOTOKA MOLLHOCTM OT BMbpaTtopa.

54. MpuBeanTe COOTHOLLIEHWNE ANA pacyeTa CONPOTUBAEHUA U3NYYEHNA SNEMEHTAPHOTO
aNeKTpuyeckoro snbpartopa n nsobpasure popmy Avarpammbl HaNpPaBAEHHOCTU AN MArHUTHOTO
nons.

55. NU306pasnTte 1 onuiImMTe KOHCTPYKLMIO 3/1EMEHTAPHOIO MarHMTHOToO BUbpaTopa, npuseauTe
COOTHOLLEHME AA pacyeTa NAOTHOCTU NOTOKa MOLLHOCTM OT BUGpaTopa U CONPOTUBEHUA
N3Ny4yeHus.

56. OnuwwuTe, Yto cObol NpeacTaBAseT 3neMeHT MolireHca. MprueeauTe COOTHOLWEHMUS A1 pacyeTa
COCTaB/AOLMX /IEKTPUYECKOTO MU MarHUTHOTO NoJsiei anemeHTa lMNovireHca u U306pasuTe ero gvarpammy
HanpaBAEHHOCTY.



