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3aranpHa 1HPOpPMAITIS PO TUCIUILTIHY

AHOTAaIi 10 AUCUMILTIHA [IpenmeToM BUBYEHHS HaBYAIbHOI AMCLUUIUIIHM € OCHOBM TEOpii MaKpOCKOMIUHOI €JIeKTPOAWHAMIKH; MpPOIECH B
MIPUCTPOSX, /1€ OCHOBHI SBUIA HOCATHh XBUJIHOBUH XapaKTep: BUIPOMIHIOBaYi, XBUJIEBOIH, JiHII mepenayi, 00’ eMHi
PE30HATOPH TOILO; MOIIUPEHHS PaJiOXBUJIb 3 ypaxyBaHHIM BIUIMBY HOBEpxHI 3emii i atMocdepH, po3paxyHKOBI
MOJIeJTi i 0COOIUBOCTI MOMUPEHHS PAAIOXBHIIb PI3HUX YaCTOTHUX Jlana3oHiB.

Mera aucuunIiHu MeToro BUKJIAJaHHS HaBYAIbHOI IUCIMIUIIHM € BHMBUYCHHS OCHOB TEOpii MaKpOCKOIIYHOI €JIeKTPOJWHAMIKH, ii
3aCTOCYBAaHHS JUIs aHaji3y eJIEKTPOMAarHiTHUX $BUII Ta pPO3paxyHKIB IapaMeTpiB B amapaTypi 3B’s3Ky Ta
pamioTexHill; pO3TJsA MPOIECiB B MPUCTPOSAX, /1€ OCHOBHI SIBHIA HOCSATh XBUJIBOBUH XapakTep: BUIIPOMIiHIOBAYi,
XBWJIEBOJH, JiHII Hepeiadi, 00’eMHI pe30HATOPH TOIIO; PO3IJIS MUTAHHSA MOMIMPEHHS PaJloXBHJIb 3 ypaxXyBaHHSAM
BIUIMBY TOBEpxHI 3emii i aTMmocdepu, po3paxyHKOBI Monemi W OCOOJMBOCTI MOIIMPEHHS PATiOXBWIb DPI3HHX
YaCTOTHHX J1ara3oHiB.

KomnerenTHocTi, popmyBaHHIO 3K-1. 3naTHICTH 10 aOCTPaKTHOTO MUCIICHHS, aHAJI3y Ta CUHTE3Y .

SIKHX CIIPUSIE M CHMILIIHA CK-3. 3patHicTh BHKOpPHCTOBYBaTH 0a30Bi METOAHM, CIIOCOOM Ta 3acO0M OTpPHUMAaHHS, MEpeaBaHHA, OOpPOOKH Ta
30epiranHs iH(GopMaIrii.

CK-4. 3patHicTh 3IiHCHIOBATH KOMII'IOTEPHE MOJICIIOBAHHS MPUCTPOIB, CHCTEM 1 MPOIECIB 3 BUKOPUCTAHHSIM
YHIBEpCaJIbHUX MaKEeTiB NPUKIATHUX IPOTPaM.
CK-9. 3naTHICTh 3/1IiICHIOBATH MPUHMaHHS Ta OCBOEHHS HOBOT'O 00JIa/IHAHHS BiIMOBIAHO 0 YHHHUX HOPMATHBIB.

Pe3ynbTaTH HABYAHHS I[MPH-1. 3HanHs Teopiii Ta METOAIB (DyHIaMEHTAJLHUX Ta 3arajbHO IHXCHEPHMX HAyK B 00’€Mi  HEOOXigHOMY ISt
PO3B’s13aHHS CHELiali30BaHUX 3a/]au Ta MPAKTUYHUX MPOOJIEM Y TENEKOMYHIKAI[IITHUX CHCTEMax Ta Mepexax.

[IPH-3. BwMmiHHSA 3acTOCOBYBaTM 3HaHHS B raiy3l 1HQOpPMaTUKM M CydacHUX 1HQOpPMAIIIIHUX TEXHOJIOTIH,
00YMCITIOBAJIBHOI 1 MIKpPONPOLIECOPHOI TEXHIKM Ta MPOrpaMyBaHHS, IPOrpaMHHUX 3aco0iB AJs PO3B’S3aHHS
CHeliai30BaHMX 3ajay Ta MPaKTUYHUX MPOOJIEM Y TEIEKOMYHIKALIMHUX CUCTEMaX Ta MEPEkKax.

[TPH-10. 3paTHICTh npoBOAMTH BHIPOOYBaHHS TEJICKOMYHIKAIWHUX CHCTEM, T4 MEpPEk, CHCTEM TeJEBi3iHOro Ta
PaaloOMOBJICHHA Yy B1ANIOBIITHOCT1 A0 TEXHIYHHUX PETIIAMCHTIB Ta 1HIIWX HOPMAaTHUBHHUX TOKYMCHTIB.

OO0csr 1ucuMUIiHA 3aranpauii o6csar quctmrutian: 6 kpeautiB EKTC 180 rogun. J{ns neHHoi popmu HaBYaHHS: Jiekiii — 34 ToauH,
NPaKTUYHI 3aHATTS — 16 roauH, naboparopHi podotu — 16 roauH, camocTtiitHa po6ota — 114 roauH.

dopmMa niICYMKOBOr0 KOHTPOJIK  €K3aMEH

TepMinu BUKIaJAHHS
AUCHUILTiHH JlucuuiutiHa BUKIAAEThCS Y 2-My CeMecTpi

IIporpama qucuMIIiHU
Tema 1. OcHoBu Teopii ejiekTpoMarHiTHoro noJisi. EjiekrpoMartiTHe 1moJie B HANpaBJIsilOYUX CHCTEMax
Jlxepena Ta BEKTOPH €JIEKTPOMArHiTHUX MOJiB. MakpoCKOMiuHI BIACTHUBOCTI cepenoBuil. MaTepianbHi piBHsAHHA. Kitacugikaris cepenoBui 3a



Tema 2.

Tema 3.

esiekTpoi3nuHIMHU napameTpamu. PiBHsHHa MakcBeruia B nudepeHiiibii Ta interpanbHii popmax. [ToBHa cuctema piBHsSIHb MakcBeiuia. 3aKoH
30epexxeHHs1 3apsay. 3akoH Owma y mudepenmiHii Gopmi. EHepris eleKTprudHOro Ta MarHiTHOrO TOJIB. bajaHC MHUTTEBHX MOTY>KHOCTEH
(reopema YmoBa-Iloitntunra). Knacudikarisi e1eKTpOMarHiTHUX IMOJIIB: CTaTHYHI €IEKTPUYHI Ta MAarHiTHi; CTAI[ilOHAPHI €JIEKTPOMAarHiTHI; 3MiHHI
€JICKTPOMArHiTHI Ta TapMOHIYHI (MOHOXpPOMAaTH4YHi) TMOJsA. ['paHWYHI YMOBHM Il TAHTCHIIIMHUX Ta HOPMAJIbHHX CKJIAJOBHUX BEKTOPIB
€JIEKTPUYHOIO Ta MArHITHOTO MOJIiB. I'paHWYHI yMOBHM Ha MOBEpPXHI iJ€aJbHOTO MNPOBIAHMKA. MeTOJ KOMIUIEKCHUX aMIUTITYH. PiBHSIHHA
MakcBeruia uisi KOMIUIGKCHUX aMInTiTyA. KoMIuiekcHi gieleKTpuvHa Ta MarHiTHa MPOHUKHOCTI cepenoBull. Teopema [ToWHTHHTa B KOMILICKCHIH
¢dopmi. bananc komIulekCHUX MOTYyKHOCTEH. [II0CKI XBHIII B OTHOPIAHOMY 130TpOoIHOMY cepenoBHIli O6e3 Brpart. Inocki XBuUil B OJHOPITHOMY
130TPOITHOMY CEepEIOBUII 3 BTpaTaMu. BilacTHBOCTI MIIOCKUX XBHIIb. [loyisipu3aiiisi II0CKUX €IEKTPOMArHiTHUX XBWIb. Crioci0 yTBOPEHHS XBUJIb
3 KpyroBor noispusamniero. 3akonu Chemniyca. Koedimientn @penens. XBUIbOBI SBUIA HA MEXI PO3AUTY ABOX CEPEIOBUII. SIBHUINE MOBHOTO
NIPOXOJKEHHS XBIJI1 y ipyre cepenoBuiie. OcoOIMBOCTI aliHHS MIOCKOT XBUITI HA TIOBEPXHIO PEalIbHOTO MPOBiAHKUKA. [loBepXHEBHI e(EeKT.
EnextpomarHiTHe mojie B Hampasisirounx cucremax. Knacudikamist HanpsmMaux cucreM. Kiacudikaiist XBWIb B HaNpsIMHAX cuctemax. [1oHATTs
KPUTUYHOI YacTOTH, JOBXHHU XBWiIi. KoedimienT nomupenns. ®a3oBa Ta rpynosa mBUAKOCTI. BTpatn eHeprii B HapsIMHUX CUCTeMaX. Y MOBHU
OJTHOMOJIOBOTO (OTHOXBMJIBBOTO) PEKUMY pPOOOTH HANpsIMHOI cucTeMu. Jlucnepcis B HapsSMHUX CHCTEMax. XBHJI B IPSIMOKYTHOMY XBHJIEBOII.
OcCHOBHHMII TUIT XBWJIb. XBUJIl B KPYTJIOMY XBUJeBo 1. OCHOBHHMIA TUI XBHJIb. XBUJIl y TBOMPOBIAHIM, CMY>KKOBIH 1 KOaKkcianbHil JiHisAX. HanpsamHi
CHCTEMH 3 YIOBUIbHEHMMHU XBWIsIMH. CBiTioBoau. Hampyra i cTpyM y HanpsIMHUX cHcTeMax i3 XBuiero T-Tuiry.

BinbHi Ta cipsiMoBaHi eJIeKTPOMATHITHI XBHJIi

BunpomiHioBaHHS €IEeKTPOMArHiTHUX XBUJb. [IOHATTS el1eMEHTapHOro eJEeKTPUYHOrO BUIIPOMiHIOBada. AHai3 Moist aunois I'epua y nanbHii
30Hi. Jliarpama cmpsimoBaHocti. Omip BHUNPOMIHIOBaHHSA. [IpuHIMI TepecTaHoBYOi mOABIKHOCTI. I[loje eneMeHTapHOrO MAarHiTHOTO
BunpomiHioBaua. [Tose pamku i3 ctpymom. Enement ['toiirenca. OCHOBHI MOHSATTS Ta BU3HAYECHHS.

Knacudikamis panioxBuiab 3a AlanazoHaMu Ta crnocoOamu nomupeHHs. CTpyKTypHa cxeMa Ta TUlU paaioiiHiil. IlommpeHHs pagioxXBuib y
BUIBHOMY IIpOCTOpi. BTpaTh mij yac nomupeHHs paaioxBuib. [IoHATTS MHOKHUKA ociabneHHs. OCHOBHE PIBHSHHS PaiofiHii.

IMommpenHs pagioXxBu/b B IPUCYTHOCTI mMoBepxHi 3emuri ii atMochepn

Ob6nacTh mpocTopy, L0 CYTTEBUH Hpu MomMpeHH] pagioxBuiib. 30HM @penens. O0xacTe mMpocTopy, U0 CyTTEBUI NpU BIAOWUTTI BiJ MOBEPXHI
3emJti. [TOHATTS I3epKaNbHOTO HKepera, 0OMeKEeHHs BUKOPUCTAHHS METOIMKH BiJI3EPKATIOBAHHSI.

@®1i31UyH1 MPOLECH Ta PO3PaxXyHKOBI MOJENl MPU MOUIMPEHH! paJioXBWJIb BAOBXK INIaJKOI cpepuyHOi MOBEPXHI 3eMill B OJHOPLAHIN aTMocdepi.
[TommpeHHs pafioXBUiIb HaJ IUIOCKOIO 3eMJICI0 MPU BUCOKO MiTHATHX aHTE€HaX. Y paxyBaHHsS BIUIMBY c(hepHuHOCTI 3eMili IPU MOLUIMPEHH] 3eMHUX
XBWJIb B 30HI CBITJIa. ¥Y3aralbHEHHs IHTepPEepeHLIHHOT (OPMYIH 3 ypaXyBaHHS PO3CIFOBaHHS MpHU BIJOUTTI BiJl IOBEPXHI 3EMIIL.

[omupenHs pagioXBHIb NPU HU3BKO PO3TAIIOBAaHUX aHTeHax. [lomupeHHs pagioXBWIb B 30HI TiHi. BU3HAaUeHHS HaNpy>KEHOCTI €IEKTPUIHOTO
M0JIs1 3 BUKOPUCTAHHSAM IpadikiBb.

BB Tpomocdepn Ha mommpeHHs pamioxBuib. Pedpakuis xBuib y Tpomocdepi. Bumu pedpaxmii. BpaxyBanus sBuma pedpaxuii mpu
pPO3paxyHKy MHOXXHHKa ocialneHHs. [lanbHe TponocdepHe MOMMpPEHHs paaioxBuilb. [IpHunHM 3aBMHpaHb IpHU TPONOCHEPHOMY MOIMIMPEHHS
palioXBUIIb.

Jlxepena Ta MexaHi13MH 10H13a1ii atMocdepu. BruB ioHocepy Ha MOMUPEHHS PalOXBUIIb. B1TOUTTS, 3aI0MIIEHHS 1 IOTJIMHAHHS PaJlOXBUIb B
ioHocepi. OcobIMBOCTI MOIMIMPEHHS PaliOXBWIb B YMOBaX MiChbKOI 3a0yn0BU. BpaxyBanHs penbedy micueBocTi. OTisin METOAUK PO3PAXYHKY
HAIPYKEHOCTI MOJIs PY NOLIUPEHH] PalloXBUIIb B yMOBaX MiChbKO1 3a0y/JOBH.
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Indgopmanis npo KOHCYIbTALIL

B w

oBiBTopka 3 12% 10 14% rox., ayn. 209 — nou. M. B. PosxHOBCHKHi
Ion’srauui 3 15%° 10 16%° rox., ayn. 209 crapumii Buknagau Crenanosa J11.

3arajibHa cxeMa OLiHIOBAHHSA

Cyma Gais 3a Bci Bun IIxana Oninka 32 HAiOHAJBLHOIO IITKAJI0I0 Bayim HapaxoBYIOTBHCSI TAKHM YMHOM:
HaBYaJIbHOI JISJbHOCTI EKTC ISt iCIHTY LIS 3AUTKY
90-100 A BigminHO
82-89 B 1106
obpe
74-81 C 3apaxoBaHO 2
64-73 D 5 Ouinosanns snans 3000yséauie euwioi oceimu
60-63 £ 3a/10BLIBHO S soilicnioemyca
= sa 100-6anvno10 WiKanow 1 CTaHOBUTH: 32 OTOYHY
He 3apaxoBaHo 3 g YCHINTHICTD (Y4acTh y MPAKTUYHUX 3aHATTSX,
35-59 EX He3a/10BiIbHO 3 MOXKIIMBICTIO MOKITMBICTIO 2> BUKOHAHHS MPaKTHYHUX 3aBIaHb Ta KOHTPOJIBHHUX
TIOBTOPHOTO CKJIaIaHHA TIOBTOPHOTO 8 pobir) — 10 60 6aiB, 3a pe3yIBTATH eK3aMEHY — JI0
[~ -
CKJIaJaHHA m 40 63.J'IIB.
He 3apaxoBaHo 3
He3anoBinbHO 3 000B’ I3KOBUM 000B’I3KOBAM
0'34 F MOBTOPHUM BUBUCHHAM NOBTOPHUM
JIHACIUITIIHA BHUBYEHHSM

JUCLIUILIIHA



IHosiTHKa OMAHYBAHHS AMCIUTIIHHA

IMoaiTnka monxo BiaBixyBanHs. BigigyBaHHS Ta BiAmpalfoBaHHS MPOIYIIEHUX 3aHATH € 000B’SI3KOBUM. J[OIMyCKAIOTHCSI MPOIYCKU 3aHATh 3 MOBAKHUX
NPUYHH, K1 MiATBEPDKYETCA JTOKYMEHTAJIbHO. 3a Takoi YMOBHM HaBYaHHS MOXKE BiOYBaTHCS B PEXHMI OH-JTAalH 3a IMOTO/KEHHAM 13 JEKaHATOM.
BianpairoBaHHs MpONymEeHUX 3aHITh MPOXOIATh B JIHI 3TiIHO TpadiKy KOHCYJIbTallil BUKIaaa4diB Kadeapu.

HoaiTnka mOA0 NMpoOBeIeHHS AYIMTOPHUX 3aHATH. J(OTPUMYBaTHCS BCTAHOBICHOTO MOPSAKY Ta 30epiraTd BiINOBITHHIA piBEHb THIII A POOOTH B
ayauTopii. AKTUBHA y4acTh ITiJl 4Yac OOTOBOPECHHS: BUCIIOBJIIOBAHHS Ta BMIHHSI BiJICTOIOBAHHS BJIACHOI JYMKH, TIOBara Ta TOJICPAHTHICTh IO UyXkOi JYMKH;
BMIHHS BH3HABATH TOMMJIKOBICT; TPU BIJCTOIOBAHHI BJIACHOI MO3WIIl BHKOPHUCTOBYBATH TEPIIODKEpENIa Ta PEKOMEHJIOBAHY JiTepaTypy. 3a MmoTpedu
JI03BOJISIETHCS 3JIMINIATH ayIUTOPiI0 HAa KOPOTKHiA yac. MoOUIbHI MPUCTPOI, il Yac MPOBEICHHS ayAUTOPHUX 3aHAThH JO3BOJISIETHCS BUKOPUCTOBYBATH JIHIIIE
3 I03BOJIy BUKJIaava.

IosiTnka momo akaaemiuHoi god0podecHocti. [lomiThka MmoOmO akageMidyHOI MTOOPOYECHOCTI MOOyMOBaHA Ha OCHOBI [loyIoKeHHS TPO akaJeMiduHy
JOOpPOYECHICTh B YHIBEPCUTETI. Y Ci BUM MMUCHMOBHX POOIT MEPEeBIpAIOTHCS Ha HAsIBHICTH IJIariaTy 1 € TAKAUMH, 1[0 BUKOHAHI Npu HasiBHOCTI HEe MeHIIe 80%
OPUTITHAJIBHOCTI aBTOPCHKOro TeKcTy. CHuCyBaHHS MMiJ YyaC BUKOHAHHSA MHCHMOBHX KOHTPOJBHUX BUIIB pobiT 3a0opoHeHo0. KopucrtyBaTrcs MOOITEHUMU
NPUCTPOSIMH, TTi/1 9aC MPOBEIEHH Pi3HUX BUIIB KOHTPOIIIO YCIIITHOCTI, JO3BOJIE€THCS JIHIIE 3 T03BOJY BUKJIA1a4a.

YMoBH 3apaxyBaHHsI NPOMYIIEHUX 3aHATH: 3100yBayaM OCBITH HEOOXIAHO HUISXOM BiJBIAyBaHHS KOHCYJbTallld BiIMpallOBaTH MPOMYIIEH] 3aHATTS Ta
3/1aTH BCI iepe0adeHi 3aBaHHs.



