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Heﬂb H 3aJa4YM JUCHHUIIIMHBI

Al

Heasto xypca "Teopusi 3MeKTPOMATHUTHBIX 30HAMPOBAHUN" SIBIISETCSI OCBOCHHUE TEOPETHUECKUX
OCHOB METOJIOB HHU3KOYACTOTHBIX 3JIEKTPOMArHUTHBIX 30HAWPOBAHMN 3E€MJIM C €CTECTBEHHBIM U
HCKYCCTBEHHBIM UCTOYHUKOM.

3agayuu - nojyuyeHue 3HaHUMN O MOCTAHOBKE U PEIICHUH OCHOBHBIX MPSIMBIX 33]1a4 HU3KOYAaCTOTHBIX
JNEKTPOMATHUTHBIX 30HAMPOBAHUM; BBIPAOOTKA TMOHUMAHHS 3aKOHOMEPHOCTEH IOBEIACHHUS
AJIIEKTPOMArHUTHOTO TOJII B paMKax STUX 3a/ay; U3yudeHHE METOJOB aHaju3a M MHTEPHpeTaluu
JAHHBIX WHIYKIUOHHBIX 3JIEKTPOMArHUTHBIX 30HAUPOBAHUMN.

Kparkoe conepkanue Q1M CHUIUIMHBI (AHHOTALMS):

PaccmarpuBaercst  dyHaamMeHTanbHass MOJCIb WHIYKIIMOHHOTO  AJIEKTPOMAarHUTHOTO
30HJIMPOBAHUs, BKIIOYAIONIAs TOPU3OHTAIBHO-CJIOUCTOE  HUXKHEE  IMOJIyIPOCTPAHCTBO U
HEIMPOBOJSIIEE BEPXHEE IOJYIPOCTPAHCTBO, B KOTOPOM paCIOJIarae€Tcs 3aMKHyTas CHUCTEMa
CTOpOHHUX TOKOB. Kak yacTHBIE ciydan 3TOH 3aa4yM, MOJYyYalOTCs OJTHOMEPHBIC 3a/1aud METO/IOB
30HAMPOBaHUS: TIyOMHHOro MarautoBapuarnuonHoro (MB3), maraurotemtypudeckoro (MT3),
gactotHoro (Y3) u cranoBnenuem mnois (3C). HcecnemayroTcss OCHOBHBIE 3aKOHOMEPHOCTH
9JIEKTPOMAarHUTHOIO TMOJs B paMmkKax A3TuUX 3agad. [IlpumenurensHo k wMerogy MT3,
paccMaTpuBalOTCS TaKXKe JIByXMEpHBbIC W TpéxMepHble 3amaun. J[aércs mHpopMaus U MeToaax
aHaJiyM3a U UHTEPIPETALMN JaHHBIX.

1. Mecrto qucuuniaunbl B cTpyktrype OIIOII — otHOCHUTCA K TPOdUIBLHOMY OJOKY BapHaTUBHOMN
gactu OIIOII, sBnsiercst o6s13aTenbHOM A ocBoeHust. Kype — | maructparypsl, cemectp — 1.

2. Bxoanble TpeOGOBaHMs I OCBOEHUSI I CUUIIMHBI, MPeABaApUTEIbHbIE YCIOBHS:
0asupyeTcs Ha 3HAHUSAX MO JUCHHUIUIMHAM «MareMaTudeckuii aHamusy», «JluneitHas anreOpay,
«Auddepennuansasie ypaBHEeHUs», «BpraucnurensHas matemaTuka», «Teopus reopu3nuecKux
noneiy», «OnekTpopasBenka», «HekoppekTHble 3amaun reodusukm», «HTeprperanus AaHHBIX
JIEKTPOPA3BEAKIY.

3. H.}IaanyeMble pe3yJbTaThbl oﬁyqe}mﬂ no AMCHMILIMHE, COOTHCECCHHbIC C TpeﬁyeMban
KOMIICTCHIUAMUA BBINYCKHHUKOB.

Komnerenuuu HNuaukatopsl I[lnanupyemblie pe3yJbTaTbl OOy4YeHUS] IO
BBIIyCKHHKOB (moxa3zaresn) AUCUHMILINHE, CONPSIZKeHHbIEe c
JAOCTHKEHUS KOMIIeTeHI[USIMH

KOMIIeTeHI M
OIIK-2.M. M.OIIK-2.1-1. 3namp: TEOPETUYECKHE OCHOBBI PELICHUS
Cnocoben npumensaTs Ha | Mcnionb3yeT Ha IPSMBIX OJTHOMEPHBIX 3a1a4

IMPAKTUKEC 3HAHUA IMPAKTHUKE 3HAHUA SJICKTPOMArduTHBIX SOH)IPIpOBaHPIﬁ, a TaKXeE

(byHIaMEHTaJIbHBIX U
MPUKJIAIHBIX Pa3/ieoB
JUCLUILINH,
OTIpEeACTISIONINX
poUIIb TOATOTOBKH

(byHIaMEHTaJIbHBIX U
MIPUKJIIATHBIX
pa3esoB AUCLHUILIVH,
OTIPEEINAIOMNX
npo¢ b NOJATOTOBKH,

MHOTOMEPHBIX 33/1a4 MarHUTOTEJUTyPUUYECKUX
30HAMPOBAHUI; OCHOBHBIE 3aKOHOMEPHOCTH
pacnpeneneHuss 3JeKTPOMAarHUTHOIO TNOJsA B
pamKax 3TuX 3a/ady,

Ymems: BbIOpaTh ONTHUMAIBHYIO METOJUKY

HpI/I peHIeHI/II/I 3a1a4 HpI/I pemeHI/m I/IHTepHpeTaHI/II/I JAaHHBIX BHCKTpOMaFHI/ITHBIX
npodeccnoHaNbHOMI MCCJIEI0BATENbCKUX U | 30HAUPOBAHMUI; MOCTPOUTH arpUOPHYIO
OCATCIIBHOCTHU HpI/IKJ'Ia)IHI)IX 3a1a4 reoaneKTqueCKyfo MOJICIIb cpem)l; OLCHUTH
(popmupyercs npodeccuoHaNbHOMI WH(OPMATUBHOCTD 3J€KTPOMAarHUTHBIX
T-I'c’tCTI/I'-IHO). NCATCIIBHOCTH. SOHJII/IpOBaHI/II\/’I II0 OTHOUIICHHUIO K paSJ'II/I'-IHI)IM
napameTpam paspesa,
Baaoems: METOIaMU aHaian3a u
I/IHTepHpeTaLII/II/I JAHHBIX BHCKTpOMaFHI/ITHBIX
30HAMPOBAHUN.




OIIK-4.M. M.OIIK-4.1-2. 3namo: BO3MOKHOCTHU METO/I0B
CnocobeH B npotecce OOBEKTUBHO AJIEKTPOMAarHUTHOIO  30HJIUPOBaHMUA  IIPH
pelieHus OLICHUBAET pEILIEHNH PAa3JINYHBIX I€0JIOTHYECKUX 3a/1aY,;
npodecCHOHATIBHBIX IIOJIyYECHHbIE Ymems»:  mocTpouTh  I'€O3NEKTPHUUECKYIO
3aJ1a4 CaMOCTOSATEIbHO pE3yJIbTaThI, MOJie]b,  COTJIACYIOILYIOCS  C  JIaHHBIMH
[0JTyYarThb, 00o0m1aer ux, 3JIEKTPOMAarHUTHBIX 30H/IMPOBaHUI u
UHTEPIPETUPOBATH U bopmynupyer anpuopHON MHQOpManuei, a Takxke 1arb eé
0000111aTh pe3yJIbTaThl, | BBIBOJBI. re0JIOrNYeCKOe UCTOJIKOBAHMUE;
pa3pabarbIBaTh Bnaoems: nonxogaMu K MOCTPOSHHUIO (PU3UKO-
PEKOMEHAALNH 110 UX reoJIOTHYECKUX ~ Mozenel  yiuTtocepbl ¢
IIPAKTUYECKOMY UCIIOJIb30BAaHUEM JaHHBIX 3JIEKTPOMArHUTHBIX
HCIOJIb30BaHUIO 30HIUPOBAHUM M JPYruX TIeopU3NYECKUX U
(popmupyertcst re0JOTUYECKUX JaHHBIX.
YaCTUYHO).
IK-3.M. M.IIK-3.U-4. 3namo: IIpEeeIIbl MIPUMEHUMOCTHU
CnocobeH co3znaBath U 3HaeT OCHOBHBIE OJTHOMEPHBIX, JABYXMEPHBIX U TPEXMEPHBIX
UCCIIEI0BaTh MOJENN 0COOEHHOCTHU re0IEKTPUYECKUX MOJIETIEH;
U3y4aeMbIX OOBEKTOB Ha | MHTEpIpETaluu Ymems: BbIOpaTh oONTUMAalbHBIE METOMbI
OCHOBE UCIOJIb30BaHUS | JAHHBIX MOJIEJIMPOBAaHUSl TPU PEIICHUU Pa3IUYHbIX
TEOPETUYECKUX U MOJIeIUpOBaHUs (IO re0JIOTHYECKUX 3a/1a4;
MPaKTUYECKUX 3HAHUHU B | IpOoduIIto Bnaoemo: METOHAMH IIOCTPOEHUS
00J1aCTH reoJI0ruu HOJTOTOBKH). re0dJICKTPUYECKUX Moienei pasHoi
(bopmupyeTtcs Pa3MEpHOCTH U C UCIIOJIb30BAaHUEM Pa3IMYHBIX
YAaCTUYHO). croco00B MapaMeTpU3aLUH.
K-6.M. ML.IIK-6.1-1. 3namp: TEOPETUYECKUE OCHOBBI METOJOB
Cnocoben ucnonp3oBath | Mmeer aHanmm3a U UHTEpIpeTaluu JTAHHBIX
COBPEMEHHBIE METO/IbI IIpEJICTaBICHUE O AIIEKTPOMAarHUTHBIX 30HAMPOBAHMM, a TaKkKe
00paboTKHU U COBPEMEHHBIX UX  BO3MOXHOCTM  NpU  KOMILJIEKCHOM
VMHTEpIpETALNU MeToJ1aX 00pabOTKU U | MHTEPIPETALUU T€0PU3NIECKUX JaHHBIX;
KOMIIJIEKCHOM KOMIUIEKCHOU Ymems: BbIOpaTh ONTHUMAIBHYIO METOJUKY
uH(popManuu A MHTEpIIpETAlUU aHanM3a U UHTEpIIpeTaluu JAHHBIX
peleHus uHopManu, AIIEKTPOMArHUTHBIX ~ 30HAMPOBAaHUM  TIpH
MIPOU3BOJICTBEHHBIX UCIOJIb3YEMBIX IS IIPOBEJICHUU KOMIUIEKCHBIX reosoro-
3a1a4 (hopmupyercs peleHus reopu3nvecKux pador;
YaCTUYHO) IIPOU3BOJICTBEHHBIX Bnaoemu: METOAaMH aHanu3a u
3aja4 (1o npoduiro UHTEpHpETallud JAaHHBIX 3JIEKTPOMAarHUTHBIX
MOJITOTOBKH). 30HAMPOBAaHUI B  KOMIUIEKCE  T'eo0JIoro-
reo()U3NYECKUX MCCIIEIOBAHUM.
CIIK-1.M. M.CIIK-1.1-2. 3namp: DIEKTPUYECKHE CBOWCTBA TOPHBIX
CrniocobeH co3niaBaThb Hcnonb3yer IOpOJ M HX 3aBUCHUMOCTh OT Ppa3INYHbIX
CJIO’KHBIE TEOpETUYECKHE (bakTOpoB, a TaKke BO3MOXHOCTH METO/OB
re0IEKTPUYECKHE, 3HAHHUSA JUIS | MOJCIIMPOBAHUS JIaHHBIX 3JEKTPOMArHUTHBIX
IJIOTHOCTHBIE U MIOCTPOCHHUS 30HAMPOBAHUM;
MarHMTHbIE MOJENIN TE03JIEKTPUUECKUX, Ymemp: cTpouTh re0’NEKTpUUECKUE MOJEIH
3eMHOM KOpbI pa3HOi MJIOTHOCTHBIX U | pa3IMYHBIX T€OJIOTMYECKUX OOBEKTOB;
JeTalbHOCTH U MarHUTHBIX Mojenel | Brademup: MOIX0JaMH K OLIEHKE
Maciiraba pa3IMYHbIX YYBCTBUTEIBHOCTHU u paszpermaronieit
(popmupyertcs re0JOTHN4YECKUX CHOCOOHOCTH  METOJIOB  3JIEKTPOMAarHUTHOTO
YaCTHUYHO). 00BEKTOB. 30HIMPOBAHUSI.
CMK-3.M. M.CIIK-3.1-1. 3namp: TEOPETUYECKHE OCHOBBI METOJOB
CrnocobeH NpuMeHsITh Bnaneer  meronamu | MHTEpHIpeTaluy JAHHBIX 3JIEKTPOMarHUTHBIX
COBPEMEHHBIE METO/IBI 00paboTkH U | 30HAMPOBAHUM,




00paboTKu u
HHTEPIIpETANH
KOMIUJIEKCHOM
Ire0JIOTHYECKOH,
IPaBUMETPUYECKOM,
MarHMTOpa3BeIOYHON U
3JIEKTPOPA3BEI0OYHOMN
nHpopManuu st
pelIeHus CIOKHBIX
reoJ0rM4ecKux 3ajau

(popmupyeTtcst
YaCTHUYHO).

UHTEpIpeTalun
JTAHHBIX
IpaBUPA3BEIIKH,
MarHUTOPa3BeNKH |
AIIEKTPOPA3BEIKA  C
y4€TOM  anmpuOpHOU
reoJIoro-
reopuznuecKon
uHpopMaun

Ymems: BbHIOMpaATh ONTHUMATIBHYIO METOIUKY
aHaJIu3a U MHTEPIIPETALH 3JIE€KTPOMAarHUTHBIX
JAHHBIX 1pU TPOBEIECHUU  KOMILJIEKCHBIX
reoJIoro-reo(pu3nYecKux UCcCiaeI0BaHuH;
Bnaoemp: vMeTronamu MHTEpIIpETALMM TAHHBIX
3JIEKTPOMArHUTHBIX 30HIUPOBAHUNA C Y4ETOM
alpUOPHOM reoJIoro-reohu3nIecKon
uHpopmanuu.

4. O6beM TUCHUIJIHHBI COCTABISIET 2 3.€., B TOM yucie 28 akaJeMHUYeCKUX 4YacOB Ha KOHTAKTHYIO
paboTy oOydJarImuXcs ¢ mpernoaaBareneM (JEKIUU U CeMUHAphl BMecTe), 44 akaJieMUYeCKUX daca
Ha CaMOCTOSTENbHYIO padoTy oOyuatomuxcs. @opma NPOMEKYyTOUHON aTTeCTAUU — SK3aMEH.

5. ®opmar
AUCTAHIIUOHHBIX

o0yueHust
00pazoBaTesbHBIX

HC IpcAamnojaracrt

00CTOSATEILCTB — MAHJACMHH | T.I1.)

3JIEKTPOHHOTO
TeXHOJOTHH  (3a

oOydeHus u
UCKJTFOUEHUEM

VICTIONIb30BaHHUSI
(dopc-MaKOPHBIX




6. Coneprxanne IMCHUILIMHBI, CTPYKTYPUPOBAHHOE 10 TeMaM (pasziesiaM) ¢ YKa3aHHeM OTBEJICHHOI'0 Ha HUX KOJUYECTBa aKaJeMUYECKUX WU

ACTPOHOMHYECCKHUX YaCOB U BHJIbI yLIe6HBIX 3aHATHI

HauMeHoBaHUe 1 KpaTKoe coep:KaHue Pa3/iesioB U TeM

B ToMm uucne

KonTtakTHas pa6ora

(paboTa BO B3aMMO/IeliCTBHH C

CamocrosiTeJIbHAS
padora o0y4aronerocsi

AMCHHIIHHB, Beero npenogaBaTeaem) Buowi camocmoamensnoii
(92ch) | Buow koumaxmnoii pabombl, uacwl pabompi, uacwl
®opma MPOMeKYTOYHOI ATTeCTAIMY MO THCHHUILINHE SaHATHS BaHATHS [TOArOTOBKA K
JEKIIMOHHOTO | CEeMHHApPCKOro | Beero KOHTPOJILHOM Bcero
THIIA THIIA pabore
Pasnen 1. Benenue 2 2 2
Paznen 2. ®yngamenrtanbHas MOJENb UHIYKIIMOHHOTO 4 4 4
30HIMPOBAHUS
Pa3nen 3. MaruuToBapualiioOHHOE 30HIMPOBAHUE 2 2 2
Texymias arrectarus 1: KoHTpoabHas pabora 10 10 10
Pa3znen 4. MT 30ua1poBaHNe rOPU30HTAIBHO-OJHOPOIHBIX 2 2 2
cpen
Paznen 5. MT 30ua1poBaHNe ropu30HTaIbHO-HEOJHOPOIHBIX 2 2 2
cpen
Pasnen 6. Aganuz MT maHHbIX 4 4 4
Tekymias aTrectanys 2: KOHTpOJIbHAs paboTa 10 10 10
Paznen 7. Mntepnperanus MT nanHbix 4 2 2 4
Paznen 8. Ilone rapMOHNYECKOTO BEPTHKAIBHOTO 4 4 4
MarHUTHOT'O JIUMOJISL B TOPU30HTAIBHO-CIIOUCTOM cpejie
Paznen 9. CranoBneHue noJjsi BEpTUKAIbHOTO MArHUTHOTO 4 2 2 4
JMIIONST
Texymiast arTectarsi 3: KOHTPOJIbHAs padoTa 10 10 10
[TpomerxyTouHasi aTTeCTallUs IK3AMEH 14 Yemuvui sxzamen 14
Hroro 72 28 44




Conep:kanue Jexkuuin

1. Beenenue
1.1. OcHoBHble HayuHble I1IKOJIBI IO 3IEKTPOMArHUTHBIM 30HUPOBAHUSAM
1.2. Pexomennyemass nuteparypa (MoHorpaduu, NEpHOIWYECKHEe u3naHus) W HWHTepHeT-
pecypcesl
1.3. CBeneHus U3 T€OpUN 3JIEKTPOMATHUTHOTO M10JIS
Paznmen Brimowaer UMHPOpPMALKIO, HEOOXOMUMYIO Ui TOHMMAHHA JIGKIUH U
caMOCTOSITENIbHOM ~ paboThl B XoJe  Kypca. PaccmarpuBaercss  uUCTOpHsS — Pa3BUTHUSA
AJIEKTPOMAarHUTHBIX 30HIMPOBAHUN, XapaKTepHU3YyIOTCsl OCHOBHble HayuHble Illkonbl. [larorcs
CCbUIKM Ha MCTOYHUKU [JONOJIHUTENbHON HH(popmanuu. HanmomumHaroTcs HeoOXoaumble Jis
JanbHeHe paboThl 371eMEHTHI TEOPUH TTOJISL.
2. DyH1aMeHTaJbHAs MO/le/Ib MHIYKIIMOHHOIO 30HAMPOBAHHUSA
2.1.Mopenu cpeibl 1 ICTOYHUKOB TIOJIS
2.2.IIpocTpaHCTBEHHBIE CIIEKTPHI AJIEKTPOMArHUTHOT'O 10JIs
2.3.Teopema Jlurckoii-Banpsina
2.4.CreKkTpalibHbI UMIIEJJAHC U CIIOCOOBI €ro ONpeeIeHUs
B nannom pasnene paccmarpuaercs GyHAaMeHTalbHas 3ajaya, Jiexallas B OCHOBE BCEX
METOJI0OB MHAYKLIMOHHOIO 30HIAMPOBAHUS - O IOJE, CO3aBa€MOM B TOPHU30HTAJIbHO-CIOUCTON
cpelne MPOU3BOJBHOM, PACIOJIOKEHHOW B BO3IyXe, CHCTEMON 3aMKHYTHIX TOKOB. 3ajada
pelaercss Ha ypOBHE INPOCTPAHCTBEHHBIX CHEKTPOB. I10 pa3nuuHbIM OTHOLIEHMSIM CIEKTPOB
KOMITOHEHT I10JIs1 OTPEENAeTCs CIIEKTPaIbHbI UMIIEAAHC, CBA3AHHBIN C MapaMeTpaMu CIIOMCTON
Cpelpbl.
3. MaruutoBapuanuonHoe 3ouaupoanue (MB3)
3.1. Pa3znenenue reoMarHuTHOTO IOJI HAa BHEIIHIOK U BHYTPEHHIOIO 4acTU
3.2. IlepBbie onbITHI 110 raob0anbsHOMYy MB3
3.3. ITocTpoeHue u UHTEpIIpeTalus KpruBoil riodansHoro MB3
3.4. 3onanpHoe u rpaauenTHoe MB3
Pasnen mocesmeH MeToLy 30HIMPOBAHHMA MAHTUM 3€MIIM € HCIOJB30BAHUEM
JUIMHHOTIEPUO/IHBIX BapHaliil MarHuTHoro nosst 3emnu. PaccMaTpuBaeTcs BOIIPOC O BBIJEIEHUN
COCTABJISIFOLIMX T0JI, CBA3aHHBIX C MarHuToc(hepHo-MoHOC(HEpHOH TOKOBOW CHCTEMOM U ¢
TEJUTypUYECKUMHU  (3€MHBIMH) TOKaMHU. AHaIU3UPYIOTCS HECKOJIbKo cmocoboB MB3:
r700aNbHbIi, OCHOBAaHHBI Ha aHalW3e MPOCTPAHCTBEHHBIX CIEKTPOB MAarHUTHOTO MOJ,
U3MEPEHHOTO HA BCEM 3E€MHOM IIOBEPXHOCTH, a TAaKK€ 30HAIBHBIM M TPAJUCHTHBIN,
UCIOJIB3YIOIME KOMIIOHEHTBI IOJISI M MX IMPOCTPAHCTBEHHBIE NPOU3BOAHBIE B OJHOM TOYKE
36MHOM ITOBEPXHOCTH.
4. MT 30HaupOBaHHE TOPU30HTATBHO-0AHOPOAHBIX Cpel
4.1. Ilnocko-BoIHOBOE MoOJIE, 3a7a4a TuxoHoBa-Kanbspa
4.2. Kpussie MT3
4.3. Tpaunchopmanus Mosnogrosa — Jle BeeTa
4.4. Pemenue oOpaTHOM ogHOMepHOH 3a1aun MT3
B derBepTOM paszene HaUMHAETCS paccMOTpeHue Teopuu Meroaa MT3, ocHOBaHHOTO Ha
W3YYEHMM MAarHUTHBIX W DJJEKTPUYECKMX KOMIIOHEHT II€peMEHHOro mnois 3emiu. U3
(byHIaMEHTalIbHON MOJAETH WHIYKIIMOHHOTO 30HAMPOBAHUS, JUISI YaCTHOTO Ciyyas IJIOCKO-
BOJIHOBOTO TIOJISI, TIOJYy4YaeTcsl pelieHue npsMoil 3azaun MT3 ais TropH30HTalIbHO-CIOUCTON
cpensl. Kak ocHOBHast XapakTepUCTHKA TOPU30HTAIBHO-0IHOPOAHOMN CPeIbl BBOJUTCS UMIIEAAHC
TuxonoBa-Kanbsipa. Anamusupyrorcss kpuBsle MT3, cmocobbl uX  aBTOMaTU4YecKOM
TpaHcQopMaIliy, a TaKkKe HHTEPIPETAIH C yUeTOM allpuOpHON HH(OpMaLUK.
5. MT 30HaupoBaHNEe TOPU30HTAIBHO-HEOAHOPOAHBIX CPe/
5.1. 'opu30HTaNBbHO-HEOJHOPOIHAS TEOIICKTPUUYECKAS MOAEIb
5.2. Pa3nenenue nomist Ha HOPMaIbHYIO U AaHOMAJIbHYIO YaCTH
5.3. JIe noaspu3zaiivi HOpMAJIbHOTO TOJIS



5.4. Tenszop umnenanca, matpuna Buze-Ilapkuncona

BBonsTcs B paccMOTpeHNE TOPU30HTAIbHO-HEOAHOPOAHASI MOZIEIb 3EMJIU U €€ OCHOBHBIE
IEO3JIEKTPUYECKUE XApAKTEPUCTHUKU — TEH30p MMIienaHca M marpuna Buse-lIlapkuncona. Ha
OCHOBE aHajlM3a MOJEIM C HEOJHOPOJHOCTBIO B TOPU3OHTAJIBHO-CIOMCTOW Cpene, ¢
MIPUBJICYEHUEM METOJA UHTETPAIbHBIX YPABHEHUM, TOKA3bIBAETCS, YTO JIMHEHHBIE CBSI3U MEXKIY
KomMrnoHeHTaMu MT-monsg  BeIBOAATCA U3 (yHIAMEHTAIBHBIX ypaBHEHHH Makcsea.
AHaJIM3UPYIOTCS CBOMCTBA TE€H30pa MMIIeIaHca U MaTpullbl Buze-IlapkuHcoHa B 0HOMEpPHOH,
JBYXMEPHOHU U TPEXMEPHOU MOJEIAX CPEBL.

6. Asaau3 MT nanHbIx
6.1. [lonsipHble qUarpaMmbl 1 THBApUAHTHI TEH30pa UMIIEaHCa
6.2. 'maBHbIC 3HAYEHUS U [JIABHbIE HAMPABIICHUS TEH30PA UMIIEIAHCA
6.3. MeTtoabl pa3aeneHus JOKaIbHBIX U PErHOHAIBHBIX AP EKTOB
6.4. UH1yKUMOHHBIE CTPEIKH
6.5. IsyxToueunsie MT-matpuiibt

Paznen nocesmen meroaam aHanu3a MT-naHHBIX, TO3BOJISIOIMM BBIJIETUTh OCHOBHBIE
AHOMAJIMHM 3JIEKTPONPOBOJHOCTH, ONPENEIUTh MX Pa3MEPHOCTh U NPOCTHPAHUE, OLIEHUTh U
MOJAABUTh BIIMSHUE MPUIOBEPXHOCTHBIX HEOAHOPOAHOCTEH. BBIBOIATCA M aHaIM3UPYIOTCA
(bopMyIBI ISl OTIPENIEICHUs TJIABHBIX 3HAUYEHUH M HANPaBICHUN TEH30pa MMIICAHCa, a TAaKKe
BBIJICJICHHS] €70 PETHOHAIBHOM cocTapisatomieit. [loMrumo TeH30pa uMIieanca, paccMaTpuBarOTCs
olnpejesieMble TOJBKO IO MarHUTHBIM KOMIIOHEHTaM mnojis marpuua Buse-Ilapkuncona u
TOPU30HTAJIbHBIN MarHUTHBINA TEH30P.

7. Uarepnperanus MT nanabix
7.1. Pemenue npsimbix 2D u 3D 3amau MT3
7.2. Pemmienune o6parubix 2D u 3D 3amau MT3
7.3. 2D unTepnipeTays, IpUHIMI HHGHOPMAITMOHHON JOIMOJIHUTEIFHOCTH
7.4. CoBpeMeHHas cTpaTerus uarepnperanuu MT-n1aHHbIX

JlaeTcst MOHATHE O COBPEMEHHBIX UYHMCIEHHBIX METOJaxX M MPOrpaMMHOM OOeCleYeHUU
JUTSL pelieHusl IBYMEPHBIX U TPEXMEPHBIX MPsAMBIX B 00paTHbIX 3a1ad MT3. PaccmarpuBaroTcst
0cOOEHHOCTH JIByX Tmojspu3auuii, Ha KoTopble pacrnagaercs MT-mone B 2D cpene.
[Toka3biBaeTcsi HEOOXOUMOCTh MCIIONB30BaHMS B XOJ€ MHTEpIpEeTalus 00euX MOspU3alni,
CpPaBHHMBAIOTCS CMOCOOBI MX MapaUIeNbHOM M MOCIeNoBaTeNbHON HHBEpcHMU. B 3akimroueHue
paccmarpuBaeTcs rpad aHanusza W uHTeprnpeTanuu MT-IaHHBIX NPUMEHHUTEIBHO K CpeaaM
Pa3IMYHOMN pa3MEPHOCTH.

8. Ilosre rapMoOHMYeCKOro BepPTHKAJIBLHOr0 MarHuTHoro aumnoas (BMJ/) B
TOPU30HTAJIBLHO-CJIOUCTOMH cpeje
8.1. I[locranoBKa 3a/1a4u, IPOCTPAHCTBEHHBIE CIIEKTPbI KOMIIOHEHT I10JIS
8.2. Ilepexon OT MPOCTPAHCTBEHHBIX CIIEKTPOB K KOMIIOHEHTaM TOJIS
8.3. ITone BM/] B 01HOPOTHOM ITOJIYIIPOCTPAHCTBE
8.4. Meton 30HAMpOBaHMS B naibHel 30He BM/]]

8.5. Meton 3ouaupoBanus B 6nkHel 30He BMJ]

B stom pasnene, Ha ocHOBE (hyHIaMEHTAIbHON MOJIENIM MHIYKIIMOHHOTO 30HIMPOBAHMS,
BBIBOJIUTCSL PELIEHHE 33Jaud O IO0JIE BEPTHUKAJIBHOIO MAarHUTHOIO IMIIONS, aKTyaJlbHOM ISt
METOJIOB 30HJUPOBAaHUS C UCKYCCTBEHHBIM MCTOYHHMKOM. PaccmarpuBaercss Bompoc o
YUCJIEHHOM OIpEAENeHUH KOMIIOHEHT TMOJs, CBOJALIEMCS K pacueTy HHTETPabHbBIX
peoOpa3oBaHUl METOIOM JIMHEHHON (DUIbTparuu. AHAIU3UPYETCS CTPYKTypa MOJA B Cllydae
OJTHOPOJIHOTO  MOJIyHnpocTpaHcTBa. ONuUCHIBAIOTCS JABa crocoba 30HAMPOBAHHUS B IOJIE
BEPTUKAIBHOIO MAarHUTHOI'O JIUIOJSA: YAaCTOTHOTO B JAJbHEM 30HE M TE€OMETPUYECKOTO B
OJIMKHEH.

9. CraHOB/IeHHE MOJI BEPTHKAJIbHON0 MATHMUTHOIO JUMOJSI B TOPH30HTAJIbHO-
CJIOMCTOI cpene
9.1. CiexTpanpHBIi METOJI pacyeTa CTAaHOBJICHUS MOJIS
9.2. Cranosnenue nosisi BM/[ B 0THOpOAHOM MOJIYIIPOCTPAHCTBE



9.3. O pacuere noms Aj1s1 ABYXIETIECBOM YCTAHOBKH
9.4. Ananu3 cranonenus nojast BMJl B nanbpHel u OJMKHEH 30HAX

[Tocneanuii pasfen MOCBSIIEH TEOPUM METOJa 30HAUPOBAHUS CTAHOBJICHHEM IIOJIS.
PaccmarpuBaercsi Meron pacuera HEYCTAaHOBHMBIIETOCsS TI0Jsl, OCHOBaHHBIM Ha ®Dypbe-
MpeoOpa3oBaHUU pELIEHUs, MOIy4aeMOro B 4YacTOTHOW oOjacTh. AHaIM3HpyeTcs IoJie Ha
MOBEPXHOCTU OJHOPOAHOrO MOJyHpocTpaHCTBA. OMUCHIBAIOTCS MPUHIUIBI pacueTa MoJs AJis
HIMPOKO HCIOJNb3yeMONM Ha TMPaKTUKE JBYXIETIEBOH YCTAaHOBKM C COBMEIIEHHBIMH U
pa3HEeCEHHBIMU TUTAIONICH W MPUEMHOW TeTisMu. PaccmarpuBarorcs MoauduKamy MeTona
CTAHOBJICHUS MOJIS B JajbHEH U OM>KHEl 30HaX.

IInan nposedenusi cemunapoa.
1. OcoGenHocty riryOuHHBIX DM 30HIAUPOBAHUM, YUET CHEepUIHOCTH 3eMITH
2. OcobenHocty DM 10715 IPU MHAYKIMOHHOM U T'aJibBAHUYECKOM BO30YKICHUU

7. ®oua oueHouyHbix cpeacts (POC) niasi oneHUBAHHWS Pe3yJabTATOB O0y4YeHHS IO
AUCHUILINHE
7.1. TunoBble KOHTPOJIbHbIE 32/IaHUSl UM HHbIE MATEPHAJIbI IJIsl NPOBeeHUs] TEKYIero
KOHTPOJIAA YCIIeBAeMOCTH.
Texkyumii KOHTPOJIb YCBOCHHUSI AUCIUIUIMHBI OCYIIECTBIISIETCS] IPU BBIITOJIHEHUH KaXKIbIM
CTYZICHTOM KOHTPOJILHOM paboTHI 0 3aBEPUICHUN KaXKIBIX TPEX pa3IesioB Kypca.
[Tpumepsl BOMPOCOB HA KOHTPOJIBHBIX paboTax:
- KT0 u xorja BBEN B 31€KTpOpa3BeaKe OHATHE TEH30pa UMIIE/IaHCa,
- YpaBHEHUSI MarHUTHOTO MOJISl U €r0 MPOCTPAHCTBEHHOIO CIIEKTPA B CIIOUCTOM Cpele;
- ®opMyuia [Jid BBIYUCIECHUS UMIIelaHca pu rpagueHTHoM MB3;
- Kak onpenensitorcs 00001mEHHBIE TapaMeTpsl pa3pesa no KpuBsiM MT3;
- JInHeliHble COOTHOLIEHUS MeX Ay KoMroHeHTaMu MT moss;
- 3006pa3uTh nosisipHble JUarpaMMsbl TeH30pa umnenanca uist 2D cpens;
- Gopmyna criiakuBaroniero crabmim3aropa npu pemenun 2D obpathoit 3agaun MT3;
- AcuMITOTHI OMKHEH 30HBI Ha KpUBBIX U3 10 pa3IMuHBIM KOMIIOHEHTaM I10JIA;
- Kak, 3Has mosie MarHuTHOTO TMIOJIS, BBIYUCIIUTD MOJIE JI1 YCTAHOBKU «IIETIIS B TIETIIEY.

7.2. TunoBble KOHTPOJbHbIE 3aJaHUSl WM HHbIE MaTepuaJbl [Jsi TNpPOBedeHUs
NMPOMEKYTOYHOM ATTEeCTANMH.
Ilpumepnulii nepeuens 6onpocos npu RPOMeEICYmouHou ammecmayuu (IK3amene):
(1) @dyHIaMEeHTallbHAas MOJENb HWHAYKIHMOHHOrO 30HAMpoBaHMs. IIpocTpaHcTBeHHBIE
CHEKTPBI JIEKTPOMAarHUTHOTO NOJIsA. Y paBHeHUs ['enbMromnbua a1 CleKTpoB.
2 Pemenne ypaBHenuss ['enpbmronbia (Tteopema Jlumnckoii-Banesina). BeprukambHoe
AJIEKTPUYECKOE TTOJIE B 3eMIIE.
3) MT- u MB- crioco6sl orpe/iesieHus ClieKTpaaIbHOr0 UMITEaHca.
4) Pa3nenenne MarHuTHOTO NOJII HA BHEIIHIOKO U BHYTPEHHIOKO YaCTH.
(5) ['moGanpHOE, 30HANBHOE U TPAIMEHTHOE MarHUTOBAPHALIMOHHOE 30HIMPOBaHHE.
(6) Kpusbsie MT3 B 1D cpenax. AcumMnToTsl, TpaHchopMaluy, HHTEPIPETALIUS.
(7) JInHEeHbIE COOTHOLIEHUS MEXy KOMIOHEHTaMU M T-mosis1.
(8) [TonsipHble nUarpaMmbl M HWHBApHAaHTBl TEH30pa HUMIEAaHca. [JlaBHbIE 3HA4YEHUS U
HaIpaBJICHUS.
(9)  PasnencHue NOKAJIBHBIX U PErHOHANBHBIX AP PekToB, MeTo bapa.
(10) Marpuna Buze-Ilapkuncona. /IByxroueunsie MT-maTpHIibL.
(11) Pemrenue npsmbix U 00patHbIX 2D u 3D 3amay MT3.
(12) 2D unrepnperanus MT-gaHHBIX.
(13) TIlosae rapmonnveckoro BMJI B ropu30oHTaIBHO-CIOUCTOM CpejIe.
(14) Tone rapmonmyeckoro BMJl B OZHOPOJHOM  MOJIYHNPOCTPAaHCTBE. MeTOMbI
30HJIMPOBAHUS B JanbHEN U OmvxHel 30Hax BM/I.



(15)

BM/I B ropu30HTaILHO-CJIOUCTOM CpELE.

(16)
nanbHen u ommkHel 3oHax BM/I.

CnekTpallbHBIM METOJI pacyeTa HeycTaHOBUBIIErocs mnoJis. HeycranoBuBieecs moiie

Pacuer HCYCTAaHOBUBIICTOCA II0JIA ﬂBYXHeTHeBOﬁ YCTAaHOBKHM. CraHOBIIEHHSA IIOJIS B

Ilkaja 1 KpUTEPHUH OLICHUBAHNUS Pe3y/JIbTATOB 00y4eHHsl N0 JMCHMILIMHE (3K3aMEeH).

Pe3ynprarsl oOyuenus, | «Heynosne- «YnonerBo- | «Xopowo» | «OTIuYHO»
coomeemcmeyroujue 6U0bl | TBOPUTEIILHO» | PUTEIILHO

OYEHOUHBIX CPeoCcms

3nanus 3HaHus ®parmenrtap- | Oomue, Ho | Cucrema-
TEOPETUYECKUX OCHOB pELICHUS | OTCYTCTBYIOT | HbIE 3HAHUSI | HE CTPYKTY- | THUECKUE
IpSAMBIX ~ OJHOMEPHBIX  3a7ad pUpOBaH- 3HaHUSA
3JIEKTPOMArHUTHBIX HbIE 3HAHUS
30HIMPOBaHUM, a TaKxe

MHOT'OMEPHBIX 3a1a4

MarHUTOTEILTYPUUECKUX

30HAMPOBAHUN; OCHOBHBIX

3aKOHOMEPHOCTEN

pacupeneneHus

9JEKTPOMAarHUTHOIO  MOJs B

paMKax 3TuX 3a1a4

(nucomenHuvlll unu  ycmuwlu

onpoc)

YMmenus YMeHus B nesom B nie1om YcnenHoe
BEIOpaTh ONTUMAIBHYIO | OTCYTCTBYIOT | YCIIELIHOE, yCIEUIHOE, | yMEHHue
METOAUKY MHTEpHpETaALNN HO HE HO cOoep-

JTAHHBIX AJIEKTPOMArHUTHBIX CUCTEMAaTH- xKariee

30HIMPOBaHUM; MOCTPOUTH 4ECKOe OTJEIIbHBIE

ApPUOPHYIO  TE€O03JIEKTPUUECKYIO YMEHHE, poOeIIbI

MOJIEIIb Cpelibl; OLICHUTh JOTyCKaeT

MH(POPMATUBHOCTH HETIPUHIIUTIN-

3IEKTPOMAarHUTHBIX albHBIE

30HIMPOBAHUM MO OTHOLIEHUIO K HETOYHOCTH

pa3MYHBIM apaMeTpaM pa3pesa

(nucvmenHwIl U YCmmuwlu

onpoc)

HaBbiku BiageHus HaBbiku ®parmenTtap- | B nenom CBoOoaHoe
MeToAaMHu aHanau3a U | BIAJICHUS HOE chopMupo- | BIageHUE U
WHTEpIpeTaIu JAHHBIX | OTCYTCTBYIOT | BIIaJIeHUE BAHHBIE HCIIOJB30-
3JEKTPOMAarHUTHBIX METOANKOHM, | HAaBBIKU BaHHE
30HAUPOBAHUI HAJIN4ue

(nucomeHHbILL unu  YCmmbli OTJIETbHBIX

onpoc) HaBBIKOB

8. PecypcHoe obecnieuenue:

A) Ilepe4yeHb OCHOBHOM M IONOJTHUTEIbHOM JIUTEPATYPHI.

- OCHOBHAafl JIUTepaTypa:

1. XKnganos M.C. Dnekrpopaszsenka. M.: Henpa, 1986. 316 c.

2. bepmnueBckuit M.H., [mutpues B.M. Marnutoremtypuyeckue  30HIMPOBAHUS

TOPHU30HTAILHO-OAHOPOHBIX cpen. M.: Heapa, 1992. 250 c.
3. bepanueBckuit M.H., Jmutpues B.W., Hosuko /I.b., Ilactynan B.B. Ananmuz wu
HMHTEpHpEeTaIs MAarHUTOTEIUTYpUYECKUX NaHHbIX. M.: [{uamor-MI'Y, 1997. 161 c.
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- 1OMOJTHUTe/JIbHAsl JIUTepaTypa:

1. KoBTyH A.A. CTpoeHune KOpbl U BEPXHEN MaHTHM Ha ceBepo-3anaje Bocrouno-EBponeiickoit
maTdhOpPMBI 10 TAHHBIM MarHUTOTEITypuuecKkuX 3oHaupoanuii. JI.: Uza-po JII'Y, 1989. 284 c.
2. Banbsn JI.JI. DnextpomarautHele 30HaupoBanus. M.: Hayunsiii mup, 1997. 219 c.

3. Cunopos B.A. IMnynscHas uHIyKTHBHAS 3JiekTpopa3senka. M.: Henpa, 1985. 192 c.

4. CseroB b.C. Teopus, MeToauMKa M HUHTEpIpETAlMsl pPE3YJIbTATOB HU3KOYACTOTHOM
WHIYKTUBHOM 3JiekTpopa3Benku. M.: Heapa, 1973. 256 c.

5. Kaydman A.A. Beenenue B Teoputo reopu3nieckux MeTo0B. YacTh 2: 3JeKTPOMAarHUTHBIC
noss. M.: Henpa, 2000. 483 c.

6. DrnexTpopas3Beaka: crpaBoYHHK reodusuka (B 2 tomax). Ilom pen. XmeneBckoro B.K. u
bonmapenko B.M. M.: Henpa, 1989. Kuura 1 - 438 c., kaura 2 — 378 c.

7. DneKkTpoMarHuTHbIe uccienoBaHus 3eMHbIX Henp. Ilox pen. Cnmuaka B.B. M.: Hayunsiit
mup, 2005. 245 c.

8. XKnanoB M.C. I'eousmnueckast snekTpoMarHuTHass Teopust U meroasl. M.: Hayunsiii mup,
2012. 680 c.

9. SI3bIK NpenogaBaHusi — PyCCKUil.
10. IlpenoxaBaresanb
OtBercTBeHHbIH 32 Kypc: [lymkapes [lasen FOpbeBuu.

[Ipenonasarens: [Tymkapes I1.1O.

11. Pazpa6oTunk nporpammsl: [lymkapes [1.1O., mpodeccop.
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