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1 Hesn n 3aga4u M3y4YeHUS IHCHHUIIHHBI

1.1 Heab aucuunjJanHbI

[lenb ocBOEHHUS AMCUUILIMHBI — 0OecreueHne MOArOTOBKM MarucCTPaHTOB B OOJIACTH BOIIPOCOB,
CBSI3aHHBIX C BIUSHUEM JIEKTPOMArHUTHOTO M3JIYyYEHHS Pa3IMUHbIX MAlla30HOB HA KUBYIO U HEKUBYIO
IPUPOY.

JucuumimHa «9KO0JIOTHs 3JEKTPOMAarHUTHOIO U3JIyYEHUs» BXOIUT B OJIOK €CTECTBEHHO-HAYYHBIX
JTUCIUIUINH, TPEeIHA3HAYCHHBIX JJI1 U3yYEHUS! OCHOB B3aUMOJCUCTBUS 3JIEKTPOMATHUTHOTO U3ITYUECHHUS C
KUBBIMH CUCTEMaMM, BKJIFOYAIOIINX B €051 M3y4E€HHE OCHOBHBIX MEXAHU3MOB 3TOI'0 B3aUMOJEHCTBUS KaK
TEIUJIOBOM, TaK M HETEeIUIOBOM mpupoisl. Ocoboe BHUMaHUE MPU 3TOM YIENAETCS W3YYCHHIO COBPEMEH-
HBIX TEOpUI B3aUMOJECHCTBUS AJIEKTPOMATHUTHOTO T10JIs1 KpailHe HU3KUX YacTOT C KUBBIMU CUCTEMAMHU U
BOJIOH, a TaK)Ke M3YUYECHUIO OMOPU3NYECKUX MEXAHU3MOB ATHX B3aUMOACHCTBUNA. AKTYaJIbHOCTh AWCIHU-
IUTMHBL «DKOJIOTHSI 3JIEKTPOMArHUTHOTO W3Ty4YEeHHUs» OOYCIOBIIEHa NMPUMEHEHHWEM 3HAaHUM, yMEHUil u
HABBIKOB, TIOJYYEHHBIX B MPOLIECCE €€ U3YUCHHUS, ISl U3YUEHUS TUCUUIUIMH U3 APYTruX OJOKOB U yCIell-
HOT'O OCBOEHMS CIIELIUATIBHOCTHU B LIEJIOM.

1.2 3agauy JHCHUILINHBI

OcHOBHBbIE 3371a4l OCBOEHUS AUCLUILINHBIL

— U3Y4YUTh XapaKTep BIUSHUSA AJIEKTPOMATHUTHOTO M3IYUYCHHs PA3IMUYHON MPHUPOJIBI HA PACTCHUS
Y KUBOTHBIN MUD;

— U3YUYUTh NOCTIEICTBUS BIUSHUSA AIIEKTPOMArHUTHOTO U3ITy4EHUS Ha 9KOCHUCTEMBI.

B pesynbTrare u3yueHus HacTOSLIEH NUCHMILIMHBI MaruCTPAaHThl MOJy4YaT 3HAHUSA, UMEIOLIUE He
TOJIBKO CaMOCTOSTEIbHOE 3HAUYCHUE, HO U SIBIAIOIIKECS (PYHAAMEHTOM JUIsl U3YYEHHUs psAla MOCIeayro-
IIMX CHEHUaIbHbIX AUCUUIUIMH U NMPAKTUYECKOW HAyYHO-HCCIIEI0BATENIbCKONW pabOThl MaruCTPaHTOB IO
npoduiro «Pagnodusukay.

1.3 Mecto qucuuinHbl (MOayJisl) B CTPYKType 00pa3oBaTe/IbHOM NPOrpaMMbl

Jucnunnmza « 9KOJI0rus 3JIeKTPOMAarHUTHOTO M3ITydeHus» BXoauT B 0ok b1 Jlucuummuael (Mo-
nynun), Bapuatusnyto yacte b1.B. O0s3aTenbHble TUCHUIIITUHBL, Y4€OHOTO IJIaHa.

JucuuninHa JOTHYeCKH M COJIEeP:KaTelbHO-METOJUYECKH CBA3aHA C AUCHUILIMHAMH «MeTomabl
paanopu3nuecKux uccieAoBaHui» U «CoBpeMeHHble MNpoOaeMbl paauo(U3NUECKUX HUCCIECIOBAHUI.
Jlnist OCBOEHMSI TaHHOM JUCLMIUIMHBI HEOOXOAMMO 3HATh NMPHUHIIMIIBI PACIPOCTPAHEHHS 3JIEKTPOMArHUT-
HOT'O U3Ty4YeHHs B IPOCTPAHCTBE; BIAJETh METOJaMU MaTEMaTHUECKOI0 aHalu3a, AM(pPepeHnanbHbIX U
MHTETPaJIbHBIX YpPaBHEHUI; TeOpUn (PyHKIMI KOMIIJIEKCHOTO MEPEMEHHOI0, TEOPUU BEPOATHOCTEH U Ma-
TEMaTU4YEeCKOW CTaTUCTUKH; 3HATh OCHOBHbIE (PU3MUECKHE 3aKOHBI, YMETh MPUMEHSATh MAaTeMaTHYECKHUE
METOABI M (PU3UYECKHE 3aKOHBI JJIS PEIIeHUs MPAKTHUECKUX 3a/1ay.

B pesynbrare n3ydeHust HaCTOSIIEH NUCHUIUIMHBI CTYAEHTHI JODKHBI MOJTYYUTh 3HAHUSI, UMEIOIINe
HE TOJBKO CaMOCTOSATENbHOE 3HAu€HHE, HO U obecreuuBaroliyie 06a30BYI0 MOJITOTOBKY JJIsi YCBOEHHS
JTUCIUTIINH 0a30BOM 1 BapuaTUBHOM yacTeit 6oka 1 «/lucuurimasl (Mo1ysH)» yueOHOTO TUTaHa.

1.4 IlepedeHsb IVIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHHS M0 TUCHHUILINHE (MOY/I10), COOTHECECH-
HBIX € IVIAHNPYEMbIMH Pe3yJ1bTATAMM 0CBOEHUsI 00Pa30BaTeJbHOM NPOrPaMMbl

N3yueHne naHHON y4eOHOW TUCIMIUIMHBI HAIIPaBIeHO Ha (JOPMHUPOBAHUE Yy 00YyHaIOLIUXCS 00wy e-
npogheccuonanvruix xommnereniwii (OI1K):

No HNunexc Conepxxanue B pesynbprare uzydeHust yueOHON AUCIIUTUIAHBI
. | Komme- KOMIIETEHIINH 00yyYaromuecst T0JKHbI
| TeHIMMH (wm e€ yacTh) 3HATh YMeTh BJIA/IETH
1. OK-3 TOTOBHOCTb K CaMoOpa3- | OCHOBBl ~TEOpPUHU | IPUMEHSTHh IPUH- | HABBIKAMU
BUTHIO, caMmopealin3a- | B3aUMOJICHCTBUS | HUIBI W METOJbI | MJIAHUPOBAHUS
IIUM, HCIHOJb30BAHUIO | AIEKTPOMATrHUT- | Paguo(PU3NUECKUX | HAYYHOTO  HC-
TBOPYECKOTO MOTEHIM- | HOTO HW3Jy4eHUs | UCCIIETOBaHUM CJIeIOBaHMs,
ana C BEILIECTBOM aHaJM3a TOJy-
YaeMbIX pe-
3ylIbTaTOB U
bopMyITUPOBKHU
BBIBOJIOB
2. I1K-2 CHOCOOHOCTh CaMOCTO- | METOAMKY  TPO- | IPUMEHSTh pa- | METOAMKaMH
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e NHunekc Conepxxanue B pesynbrare uzyueHust yaeOHON AUCHUTIIHHBI
LI KOMIIC- KOMIICTCHII U O6y‘-IaIOH.[I/I€CH JOJI?KHBI
TEHIIUU (unu e€ yacTH) 3HATh yMeTh BJIA/IETh

ATEJIbHO CTaBUTh HAy4- | BEACHHUS aHaju3a | Tuodusnueckue pa3paboTku
HBIE 3a/la4il B O0JIACTH | B3aUMOJICHCTBUSL | IPUHIIMIIBI U Me- | HAYYHBIX  HC-
(1)I/I3I/IKI/I u paﬂI/IO(l)I/I?:I/I- QJICKTPOMArHuT- TOAbI AMATrHOCTUKU CJIeI[OBaHI/Iﬁ n
KU U pelIaTh UX C HC- | HOTO U3Iy4YeHUS rPaMOTHOTO
MOJIb30BAHHUEM  COBpe- | ¢ OM00OBEeKTaMH BEJICHUS JOKY-
MEHHOro  000pyIOoBa- MEHTAIUH

HUA U HOBEUIIETO OTe-
YECTBEHHOI'O M 3apy-
OEXKHOTO ObBITa

2. CTpyKTYpAa M cojiepKaHue TUCHHIIHHBI

2.1 Pacnipenesienne TPyA0EéMKOCTH IMCIUILJIMHBI 110 BUJAaM padoT

OO61mas TpyA0EMKOCTh TUCLUUIUIMHBI cocTaBisieT 4 3au.en. (144 yaca), ux pacnpezesneHue Mo Bu-
naMm paboT mpeacTaBiieHo B Tadnuie (012 cmyoenmos ODO).

Bun yae6HO# paboThI Bcero CemecTpbl
4acoB (dacer)
B
KonTakTHas padora, B TOM YHCJI€:
AyIuTOpHBIE 3aHATHS (BCEro): 48 48
3aHsATHA JEKIIMOHHOTO TUTIA 12 12 -
JlaGopaTopHbIe 3aHATHS 36 36 -
3aHATHS CEMUHAPCKOTo TUIMA (CEMUHAPBI, TPAKTHYCCKHE -
3aHATHUA) i i
HNnas konTakTHasA padora:
KonTtposns camocrositensHoi paboTsl (KCP) 35,7 35,7
ITpomesxyrounas arrecranus (MKP) 0,3 0,3
CamocrosiTesbHasi padoTa, B TOM YHCJIE: 60 60
ITpopaboTka yueOHOro (TEOPETUIECKOro) MaTepuaa 30 30 -
BeimonHeHne nHANBUTYaTbHBIX 3aJaHUH (IOATOTOBKA CO- 15 15 i
OOHIeHHH, Tpe3eHTalIN)
Pecdepar 5 5 -
[TonroToBKa K TEKyIneMy KOHTPOJIO 10 10
KonTpoJis:
[ToaroroBka K 9K3aMeHy 0,3 0,3 -
OO0uasi Tpy10eMKOCTh Jac. 144 144 -
B TOM YHCJIe KOHTAKTHAsA 84 84
padora
3a4. e/l. 4 4

2.2 CTpyKTypa AMCUMILIMHbI:
Pacnipenenenne BugoB y4eOHOM pabOThI U UX TPYJOEMKOCTHU IO pa3fiesiaM AUCIMIUINHBI.
Paznensl tucuuiuinHel, n3ydaemsie B B cemectpe (ounas gpopma)

KommuecTtBo wacos
Ne HanmenoBanue pa3nenos AyauTopHas Bueaymuropnas
Bcero pabota pabora
JI 113 JIP CPC
1 2 3 4 5 6 7




HanmenoBanue pa3nenos

KonnuecTtBo yacos

Bcero

AynuropHas
pabora

Bueaynuropnas
pabora

113

JIP

CPC

[IpeameTr u 3amayMl DKOJIOTHHU JJICK-
TPOMAarHUTHOTO U3JTyYEHHUS, €€ MECTO
cpenu Jpyrux (U3MYECKUX HayK.
Mexaynapoanas KJIacCU(UKALIUS
9JICKTPOMArHUTHBIX BOJIH IO YacTO-
TaM. MarHuTHOEe U DJIEKTPUYECKOE
oJie 3eMin. Pagnouznydenus
Connua u ranakTuk. buojgorudeckue
yackl U ipupoansie DMIIL.

16

10

BrusiHue 31€KTPOMArHUTHOTO W3-
YeHHUsl KpallHe HH3KHX 4YacTOT Ha
Oouosornueckue o0bekThl. Ha Bomy.
buodusnueckne sddexrter. Mexa-
HU3MBI BoO3jaeicTBHus. Herernobie
3 deKThI.

18

BinustHue 371€KTpOMAarHUTHOTO H3IY-
YeHUsI CBEPXHHU3KHX YacTOT Ha Ouo-
noruueckue oOwBekThl. Ha Bony.
buodusnueckne sddexter. Mexa-
HU3MBI BO3JICHCTBHSI.

22

12

BinustHue 371€KTpPOMAarHUTHOTO H3IY-
YCHUS HU3KUX M CPEIHHMX YacTOT Ha
Oouonoruueckne oOBeKTh. Ha Bomy.
buoduznueckne sddexter. Mexa-
HU3MBI  Bo3jeuictBus. OMII B
OKPECTHOCTH TEHEpPATOPOB pa3sihy-
HBIX YaCTOTHBIX JUAMla30HOB.

BausiHue 351€KTpOMarHUTHOTO M3ITY-
YEeHHsT BBICOKOYACTOTHOTO M CBEpPX-
BBICOKOYAaCTOTHOTO JlMala3oHa Ha
Oouosornueckue 0o0beKTh. Ha Bomy.
buodusmnueckue sddextel. Mexa-
HU3MBI BO3/eicTBUA. TeroBsie 3¢-
(EeKTHI.

BinustHue 371€KTPOMAarHUTHOTO H3IY-
YeHUs KpalHEeBBICOKOYACTOTHOTO
IMana3oHa Ha OHMOJIOTHYECKHE O0b-
exThl. Yenoseka. Ha Boay. buodusu-
yeckue 3¢ ¢dekTsl. MexaHu3Mbl BO3-
JICUCTBUS.

BnusiHue 3JIEKTPOMArHUTHOTO H3ITY-
YeHHUsI THUIEPBBICOKUX YaCcTOT Ha
Oouonornueckue oO0BeKTh. Ha Bomy.
buodpusnueckne sddexte. Mexa-
HU3MBI BO3IeHICTBHS.
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KonnuecTBo yacos
Ne HanmeHnoBanue pa3nenoB AymuTopHas Breaynuopras
Bcero pabora pabora
JI 113 JIP CPC
8. |Pamgmodon B armocdepe u KuBas
npuposa. ODJIEKTPOMarHUTHHIE BO3-
MYWCHUS M JKH3HCACATENBHOCTD JKH-| 4 1 5 5
BBIX Opranu3MoB. OpueHTanus nepe-
JICTHBIX NTHI] IO TEOMarHUTHOMY I10-
JIIO.
9. |DnekTpoMarHuTHBIE TIOJS BHYTPHU
JKUBBIX OPraHU3MOB U UX POJIb B pe-
TYJSIUU TPOIECCOB KHU3HEACITENb- 4 1 5
HocTH. Mexanusmbl nercteus OMII
Ha MOJICKYJIIPHOM YpOBHE.
Hmozo no oucuuniune. 12 36 60

[Tpumeuanue: JI — nexuuu, [13 — npaktudeckue 3ansaTus / ceMmunapsl, JIP — nabopartopHslie 3aHs-

tust, CPC — camocTosTenbHast pabota CTyIeHTa

2.3 Conep:xkanue pa3/ieJioB JUCHUILIMHBI:
2.3.1 3anaTuda JeKIMOHHOI0 THIIA

HanmMeHnoBaHue dopma TeKyIero

No Conepsxanue pasjaena

paszzgena KOHTPOJIA

1 2 3 4

1. [[Ipeamer u 3amaym >K0JIO- [Ipenmer u 3agaym 3KOJIOTHM DJIEKTPO- VYceTHBIN
TUU  BJIEKTPOMAarHUTHOIO|MarHUTHOT'O U3JTy4EHUSI. ompoc,
W3JIyYEHHS], €€ MECTO Cpe- Knaccudukanms 3JIEKTPOMAarHUTHBIX pedepar,
I Ipyrux (U3NYECKUX|BOJH M0 YaCTOTaM. MIPE3CHTALINS
HayKk.  MexayHapoaHas VYnbTpaduroneroBoe n3yuyeHue.

KJIacCU(UKAIUs DIIEKTPO- MarnurtHoe moje 3eMIIH.

MAarHuTHBIX BOJIH IO 4Ya- DNeKTpUYECKOe ToJie 3eMITH.

croraM. MarHutHoe U [IpeacraBnenne o0  paauOU3Iy4YECHUU
anekTpuieckoe mnoje 3em-|CoJHIa U TaIaKTHK.

JIH. Panuounsnyuenus buonorunyeckue gacel. BIusmoT 11 Ha HUX
ConHla ¥ rajakTuK. bruo-mpupoHbie 3eKTPOMarHUTHBIE OIS ?
JIOTUYECKHE Yachl U MpHU-

ponubie OMII.

2. |Bausgnue 3JIEKTpOMAr- B kakom pgumama3zoHe jeXaT 4YacTOThI YcTHBIN
HUTHOT'O M3JIYYCHUS | DJIEKTPOMAarHUTHOTO TIOJISI KpaiiHe HU3KHUX dYa- ompoc,
KpallHe HU3KHUX YacTOT HA|CTOT? pedepar,
OMOJIOrUYeCKHe OOBEKTHI. MexaHU3MBI BIUSIHUS DJIEKTPOMArHUTHO- MPE3CHTAIHS
Ha Bony. buodusudeckue(ro nuznydeHus KpaitHe HU3KUX 4acTOT HA BOAY.
a¢dextel.  MexaHU3MBI buo¢usnueckue >3¢ddexTr, BO3HHKAIO-

Bo3zelcTBus.  Heremo-{uue mnpu BO3AEUCTBUM  3JIEKTPOMATHUTHOIO
Bble 3D (PEKTHI. IOJIs1 KpallHE HU3KUX YacTOT Ha BOJY.
MexaHu3mbl B3aUMOJECHCTBUSA 3JIEKTPO-
MarHMTHOTO TIOJISl KpailHEe HU3KWX YacTOT Ha
OHoNIOrnYecKue 0ObEKTHL.
UTto moHMMAIOT TOJ HETETUIOBBIMU J(-
¢dexramu?

3. |Biausuaue 3JIEKTpOMar- B kaxkoM pgmamasoHe JieKaT 4YacTOTEI VYcTHEBIN

HHUTHOI'O W3JIYYCHUS | 3JIEKTPOMAarHUTHOTO TOJISI CBEPXHM3KHUX 4Ya- omnpoc,
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CBEPXHU3KUX YacTOT HA|CTOT? pedepar,
OuoNornyeckne OOBEKTHI. MexaHu3MBbl BIUSHUSA DJIEKTPOMATrHUTHO- IIpE3EHTALNS
Ha Boaxy. buodusnueckue|ro n3inydeHusi CBEpXHU3KUX 4aCTOT Ha BOJY.
apdexTsl.  MexaHU3MBbI buodusuueckne >PQeKTs, BO3HUKAIO-
BO3JICHCTBHS. M€ IpU BO3JECUCTBUU 3JIEKTPOMATHUTHOIO
II0JIs1 CBEPXHU3KHUX 4aCTOT Ha BOAY.
MexaHu3mbl B3aUMOJCHCTBUSA 3JIEKTPO-
MarHMUTHOTO II0JII CBEPXHMU3KUX YAcCTOT Ha
OHOJIOTHYECKHe 0OBEKTHI.
Bnusinue 3JIEKTpOMAr- B kakom pauamasoHe Jiekar 4acTOThI YcrHbIi
HUTHOTO H3JIy4€HHUS! HHU3-|3JIEKTPOMArHUTHOIO MOJISI HU3KUX U CPEIHHX ompoc,
KHUX U CPEIHUX YacTOT Ha|4acToT? pedepar,
Ounonoruueckre OOBEKTHI. MexaHu3Mbl BIHUSIHUS 3JIEKTPOMATHUTHO- IIPE3CHTALNS
Ha Bony. buogusnyeckne|ro u3mydeHHs: HU3KHMX M CPEIHUX YacTOT Ha
addexTel.  MexaHu3MBbI|BOIY.
BozzerictBus. OMII B buopumsnueckne 3PdexTr, BO3HUKAIO-
OKPECTHOCTH T€HEPATOPOB|IIUE IPU BO3AECUCTBUU 3JIEKTPOMATHUTHOIO
pPa3IUYHbIX  YACTOTHBIX|IIOJISI HU3KUX U CPETHUX YacTOT HA BOAY.
JINaIa30HoB. MexaHu3mbl B3aUMOJCHCTBUSA 3JIEKTPO-
MarHMTHOI'O MOJIE HU3KUX U CPEIHUX YacTOT Ha
OHOJIOTHYECKHE OOBEKTHI.
Bimstaue 3JIEKTpOMar- UYro Ttakoe nH(ppakpacHoe u3IydeHue? VYcerHbii
HUTHOTO W3JIyYECHUS BBI- UTo MOHMMAIOT MOJ TEIIOBBIMU I ek- ompoc,
COKOYaCTOTHOTO M cBepX-|Tamu? ECTb JIn 0MacHOCTh IPU BO3/IEHCTBUU Ha pedepar,
BBICOKOYACTOTHOTO  JHMa-|4eJIOBEKa TEIIOBOrO U3Iy4eHus? MIPE3CHTALINS
na3oHa Ha OMOJIOrMYECKUe B kakoM pmamazoHe JiekaT YacTOThI
o0wvexThl. Ha Bomy. Buo-|3mekTpoMarHUTHOrO MOJIE BBICOKOYACTOTHOTO
¢uznueckue  3(PPEKTHL.|M CBEPXBBICOKOYACTOTHOIO AMANa3oHa’?
MexaHnu3msl BO3J€EH- MexaHu3MBbl BIUSHUSA DIIEKTPOMArHUTHO-
ctBus. TemoBble 3 deK-ro U3IydyeHUs] BBICOKOYACTOTHOIO U CBEPXBBI-
THI. COKOYAaCTOTHOTO lMana3oHa Ha BOAY.
buo¢usnueckue 3¢(eKkThl MOIyT BO3HU-
KaTb IpPU BO3JEHCTBUU DIEKTPOMArHUTHOIO
IOJISI  BBICOKOYACTOTHOIO M CBEPXBBICOKOYA-
CTOTHOTO JIMana3oHa Ha BOAY.
MexaHu3Mbl B3aUMOJIEHUCTBUS AJIEKTPO-
MarHMTHOT'O TOJISl BBICOKOYACTOTHOTO M CBEPX-
BBICOKOYACTOTHOTO JMara3oHa Ha Ouojoruye-
CKHE OOBEKTHI.
Bnusaue 3IIEKTpOMAr- IlociencTBrusa BO3a€HCTBHA Ha YeEIOBEKA VYcTHEI
HUTHOT'O nznyuenus| KBY usnydenus. oIIpoc,
KpalHEBBICOKOYaCTOTHOI'O B kakoM pamamazoHe JexkaT YacTOTHI pedepar,
nyarnasoHa Ha Ouosoruye-|3nexkrpomarautaoro nosiss KBY nuanazona? IIpE3EHTALNSA
ckue o0beKThl. YenoBeka. MexaHn3MBbl BIASIHUS JIEKTPOMAarHUTHO-
Ha Bony. buogwusnyeckue|ro usnyuenust KBY nuanasona Ha Boxy.
sbdektel.  MexaHU3Mbl buo¢usnueckue >3¢ddexTr, BO3HHKAIO-
BO3JICHCTBUS. e MpU BO3JAEHCTBUM 3JIEKTPOMArHUTHOIO
IOJIs1 KpaliHe BBICOKOYACTOTHOIO JAMana3oHa Ha
BOZY.
MexaHu3Mbl B3aUMOJIEHCTBUSL AJIEKTPO-
MarHMTHOTO NOJII KpalHE BBICOKOYACTOTHOI'O
Jana3oHa Ha OMOJIOrHYecKrue OOBEKTHI.
Brnusnaune 3JIEKTpOMAr- IlocaencTBusa BO3AEHCTBUA Ha YeIOBEKa YcTHBIN
HUTHOTO W3JIyYEHHUsS] TH-|3J€KTPOMArHUTHOI'O M3JyYEHUs TMIEPBBICOKUX onpoc,
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NEPBBICOKUX YacTOT HAa|4acToT.
OMoNoru4ecKre OOBEKTHI. B kakoM pamamazoHe JexaT YacTOTHI
Ha Bony. buodusnueckue|31eKTpOMarHuTHOrO ~ MOJIs  THUIIEPBBICOKOYA-
3pdexTsl.  MeXxaHH3MBI|CTOTHOTO Juana3oHa?
BO3/ICICTBUSI. MexaHu3Mbl BIUSHUS AJIEKTPOMArHUTHO-
r'0 U3TY4YCHHs TUIIEPBBICOKOYACTOTHOTO JHara-
30Ha Ha BOJY.

buodusuueckne >¢PQexTs, BO3HUKAIO-
e Mpu  BO3JACHCTBUHM 3JIEKTPOMArHUTHOIO
MOJISI THUIEPBHICOKOYACTOTHOTO JHMAala3oHa Ha
BOY.

MexaHu3Mbl B3aUMOJEHCTBUS DJIEKTPO-
MarHUTHOTO TIOJIS TUIIEPBBICOKOYACTOTHOTO
Jrarna3oHa Ha OMOJIOTHYECKUE OOBEKTHI.

pedepar,
MpEe3EHTalNA

YcTHpIN
ompoc,

pedepar,
Hpe3eHTaIHS

Pagnodon B atmocdepe u Uro moHuMaroT noz paauodonom?

KHBas TMpHUPOAA. DJIeK- Peaxnuu >xuBO# pUpoIbI HA pagTuooH.
TPOMAarHiuTHBLIC BO3MYIIC- Bmmsane QJICKTPOMArduTHBIX BO3MYIIC-
HUSL M OKU3HENESATeNb-|HUH Ha JKU3HENESTEIbHOCTh JKUBBIX OPraHM3-
HOCTb JKHMBBIX OpraHu3-MOB.

MoB. OpueHTanus mnepe- MexaHU3Mbl OpUEHTALUU IEepPeNeTHBIX
JICTHBIX ITHI 10 reoMar-|ITHL 10 TCOMAarHUTHOMY IIOJIIO.

HUTHOMY ITIOJIFO.

YcTHpIN
ompoc,

pedepar,
Hpe3eHTaIHS

DNIeKTPOMarHuTHBIE TOJIA DNEeKTPOMArHUTHBIC TI0JISI BHYTPH JKUBBIX
BHYTPHU JKHMBBIX OpraHU3-|OpraHUu3MOB.

MOB U UX pOJb B peryisi-|Poib 3J€KTPOMArHUTHBIX MOJIE BHYTPU KHU-
MU MPOLIECCOB JKU3HEE- | BbIX OPraHU3MOB. MeXaHU3MbI PETYISLUU.
ATeTbHOCTH. MeXaHNu3MBI BrnusiHue 351eKTpOMarHUTHBIX MOJIEH pas-
nericteust OMII Ha MoJe-|IMYHBIX JIUANa30HOB HAa MOJEKYNBl B KHBOM
KYJSIPHOM YPOBHE. oprann3me. B Kakux opraHax 4eJIOBEeKa
HaOmogaeTCs 3JIEKTPOMATrHUTHOE moJie
HanOOoJIbIIeH HAIPSHKEHHOCTH?

2.3.2 3aHATHSA CEMUHAPCKOI0 THIIA
He mpenycMoTpeno

2.3.3 JIaGopaTopHbIe 3aHATHS

Haumenosanue dopma TeKyIIero

Coneprxanue pasaeia
pasznerna Acp pasit KOHTPOJISI

2 3 4

UccnenoBanue Biusi-  (Mccnenoanue Bausinug OMIT KHY na ceto- 3anura JIP
Hus OMII KHY na cBe- [morsomieHne BoIbl Ha CIIEKTpodoToMeTpe.
TONOJIONIEHUE BOAbl  |OnpeaeneHne BCX0KECTH CEMSIH, BBICAXKEHHBIX
Ha CIIEKTPO(POTOMETpPE. [B MArHUTOOOPAOOTaHHYIO BOTY.

Ornpenenenne BCxoxe-
CTU CEMSH, BBICAKEH-
HBIX B MarHUTO0Opado-
TaHHYIO BOJY.

HccnenoBanue BiIus-
uus OMII HY na cBe-
TOIOIJIOIIEHUE BOIBI
Ha CIIEKTPO(POTOMETpE.

HUccnenosanue siusguuss OMIT HY ua cserorio-
TJIOIIEHKE BOMBI Ha criekTpodoTomerpe. Ompe-
JICJICHHUE BCXOXKECTHU CEMSH, BRICAXKEHHBIX B

3amwura JIP




OmnpeneneHne BCX0xke- [MarHUTOOOpaOOTaHHYIO BOY.
CTH CEMsIH, BBICaXKEH-
HBIX B MAarHUTOOOPabo-
TaHHYIO BOJY.
5 |O6paboTka cemsH O6paboTKa CeMsIH MIIEHUIIBI AIEKTPOMArHUT- 3amura JIP
MIISHULIBI 3JIEKTPOMAr- [HbIM U3JTy4€HUEM HU3KUX U CPEJHUX YacCTOT,
HUTHBIM U3ITy4EeHHEM |olpejenieHue BcxoxkecTu. McenenoBanue Biaus-
HU3KUX U cpennux ya- |[Hus OMIT KHY Ha cBeronoriomienre Boabl Ha
CTOT, OTIpe/ieTICHUE cnektpodoTomerpe. OmnpeneseHe BCX0KEeCTH
BCXOKECTH. CEeMsIH, BBICA)KCHHBIX B MarHUTOOOpabOTaHHYIO
BOY.
6 |[Iporpes cemsin B CBY [[Iporpes cemsin B CBY neun. MccnenoBanue 3amwuta JIP
neun. MccrnenoBanue — [3aBUCHUMOCTH BCXOXKECTH CEMSIH OT BpeMeHHU 00-
3aBHCHUMOCTH BCXOke- [pabotku. O6pabdoTka cemsiH mmeHuIbs KBY u3-
CTH CeMSIH OT BpeMeHHu [imydyeHueM. MccienoBanue 3aBUCIMOCTH BCXO-
00pabotku. OOpaboTKa [)KECTH CeMSTH OT BpeMeHH 00pabOTKH.
cemsaH mmenunsl KBY
usznyuenuem. Mccneno-
BaHUE 3aBUCHMOCTH
BCXOXKECTH CEMSH OT
BpeMeHHU 00paboTKH.
2.3.4 IlpumepHasi TeMaTHKA KypPCOBBIX padoT (IPOEKTOB)
CornacHo y4eOHOMY IJIaHY KypcoBble paOOThl (ITPOEKTHI) MO JAaHHOW TUCIUILIMHE HE Mpeny-
CMOTPEHBI.

2.4 Ilepeuenb yueOHO-MeTOANYECKOr0 o0ecneyeHus AJIsl CAMOCTOSATEIbHOI padoThl 00yua-
HOIIMXCH 10 AUCUUIIMHE (MOIYJII0)

[lepeueHp yueOHO-METOANUECKOTO 00ECIeUeHUs JUCIMIIIUHBI IO BBIOJI-

No Bug CPC HEHUIO CaMOCTOSITENTLHOM paboThI
1 2 3
1. v baperimie M.I'., Bacunses H.C., Kynuxosa H.H., [[xumak C.C. Biusaue
popaboTKa Teope-
THYECKOro MaTepHAa HU3KOYACTOTHOTO 3JIEKTPOMArHUTHOTO TIOJISl Ha OMOJIOTUYECKUE CHCTEMBI.
Pocros-na-J/lony: FOHII PAH, 2008. 288 c.
2. IToaroroska k 3anute | Hukomaiikun H.H. Dxonorus: yueonuk mist By3oB / H.M. Hukonaiikus,
J'[a60paT()pHHX pa60T H.E. Huxomnaiikuna, O.I1. MenexoBa. — M.: I[pO(ba, 2008.
3. Betomkuna A.I'. 3amuTa oKpy>KarIIen cpepl OT IHEPTETUIECKUX BO3-
Pedepar neiictBuii: Yueb. mocobue st By3oB / A.I'. Beromkun. — M.: Beicmr. k.,
2010.
4. [Monroroska mpezen- |Kykiues FO.M. ®usnueckas sxkonorus. YuyebHoe nocodue Jiist CTyJJCHTOB

Talu® 10 Teme pede-
para

By30B / FO.U. Kykunes. — M.: Boicmias nikomna, 2008.

Y4eOHO-METOAMYECKHNE MaTepHalbl Al CAMOCTOSTEIBHON pabOThl O0YJArOIIMXCS U3 YHCIIA WH-
BAJIMJIOB U JIUIT C OTPAHUYECHHBIMU BO3MOXXHOCTAMH 3710poBbsi (OB3) mpenocraBnsroTcs B hopmax, agar-
TUPOBAHHBIX K OTPAHUYCHUSM UX 3I0POBbS U BOCIIPUSATHUS HHPOPMAIUH:

Jlist mun ¢ HapyIIeHUsIMU 3pEHUS:



— B popMe PIIEKTPOHHOTO IOKYMEHTA.

JIyist TUIT ¢ HapYIICHUSIME CTyXa:

— B [Ie4aTHOM (opme,

— B (popMe AIIEKTPOHHOTO TIOKYMEHTA.

JUJist U1 ¢ HapyIIEHUSIME OTIOPHO-JIBUTATEIBHOTO amapara:

— B miedaTHoi opme,

— B OopMe DIIEKTPOHHOTO JIOKYMEHTA.

JlaHHBII TIepedeHb MOKET OBITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHI'CHTA 0OY4YaIOIINX-
csl.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

B nporiecce npenogaBanus AMCHUILUIMHBI UCTIOJIB3YIOTCS CIETYIOIINE METOIBL:

— JICKIUH,

— MPOBEJICHNUE TPAKTUIECKUX 3aHATHH;

— JIOMalTHKE 3aaHuUs;

— 0mpoc;

— MHJMBHIyaJIbHbBIC IPAKTHUECKUE 3aIaHMS,

— KOHTPOJIbHBIE PabOThI;

— TECTUPOBAHHUE;

— myOJIMYHas 3ammTa J1abopaTopHbIX padoT;

— KOHCYJIbTAIIUU MPETOIaBaTeIIeH;

— CaMOCTOsATENIbHAs paboTa CTyIEHTOB (M3y4YE€HUE TEOPETUIECKOTO MaTepralia, MOAroTOBKA K Jia-
0OpaTOPHBIM 3aHSITHUSM, BBITIOJHEHUE TOMAIIHUX Pa0OT M WHAMBHYAIBHBIX THIIOBBIX PACYETOB, MOJIO-
TOBKA K OIPOCY, TECTHPOBAHUIO U 32YETY).

Jlnst IpoBeJICHUsT BCEX JICKIIMOHHBIX W MPAKTHUYECKUX (CEMHHAPCKUX) 3aHSATHUH HCIOJIB3YIOTCS
MYJIbTHMEIMHHBIE CPEICTBA BOCIPOM3BEIEHHUS AKTUBHOTO COJIEPKUMOTO, MO3BOJISIONIETO CIYIIATENIO
BOCIIPUHUMATh 0COOEHHOCTH M3y4aeMOr0 MaTepralia, 3a4acTyl0 UTPAIOIIME PEHIAOIIYIO POJIb B IIOHUMA-
HUM U BOCTIPUSTHH, a TaKkke (OPMHUPOBAHUH MPOPECCHOHATBHBIX KOMIIETeHIIMN. VIHTepaKTUBHBIE ayI1-
TOpPHBIE 3aHATHUS C MCIOJB30BAHUEM MYIBTUMEIUIHBIX CHCTEM MO3BOJISIIOT aKTHUBHO U 3¢ (HEKTUBHO BO-
BJICKATh y4JaIIUXCs B y4eOHBIN MPOIECC M OCYIIECTBIATH OOpaTHYIO CBsI3b. [IOMUMO 3TOTO, CTAHOBUTCS
BO3MOKHBIM 3(p(PeKTHUBHOE 0OCYKICHNE CIOKHBIX U JUCKYCCHOHHBIX BOIPOCOB U MPOOIIEM.

[To n3y4aeMoii TUCIMIIMHE CTYJEHTaM IPEIOCTABIISETCS BO3MOXXHOCTh OTKPBITO IMOJIB30BATHCS
(B TOM umClie KOMUPOBATh HAa JUYHBIE HOCUTENW MH(POPMAIMK) MOATOTOBICHHBIMU BEAYIIUM JaHHYIO
IMCHIUIUIMHY TIpernojaBaTelieM MaTephallaMd B BHJE JJEKTPOHHOIO KOMILJIEKCA CONMPOBOKIEHUS,
BKJIIOYAIOIIETO B ceOsI:

— 2JICKTPOHHBIE KOHCTIEKTHI JICKIIHIA;

— DJIEKTPOHHBIE TIaHBI TPAKTHYECKUX (CEMUHAPCKUX ) 3aHIATUM;

— JJICKTPOHHBIE BapHaHTHl y4eOHO-METOAMYECKOTUX MOCOOWH ISl BBIMOJTHEHHUS JIAOOPATOPHBIX
3aJJaHuM;

— CIIMCKU KOHTPOJIBHBIX BOIIPOCOB K KAKIOH TeME H3y4aeMoro Kypca;

— Pa3HOOOpPa3HYIO JOIMOJHUTEIBHYIO JUTEPaTypy, OTHOCAUIYIOCS K H3y4yaeMoil IMCLUIUIMHE B
AJIEKTPOHHOM BH/IE (B Pa3IMYHBIX TEKCTOBBIX (popmatax *.doc, *.rtf, *.htm, *.txt, *.pdf, *.djvu u rpadu-
yeckux gopmarax *.jpg, *.png, *.gif, *.tif).

ConpoBOXIEHUE CAaMOCTOATEILHON pabOTHl CTYAECHTOB TaK)K€ OPTraHMW30BAaHO B CIEAyIOMHX (op-
Max:

— YCBOGHHE, JIOTIOJIHEHHE U BHUKAHWE B pa3OMpaeMble pa3felbl JUCIUTUTMHBI TPH TOMOIIU 3Ha-
HUH, TOJy4aeMbIX IO CPEACTBAM H3Y4YEHHs PEKOMEHIYEeMOW IUTepaTypbl U OCYIIECTBISIEMOE IMyTeM
HanucaHus pedepaTuBHBIX padboT;

— KOHCYIIbTalliW, OpPTraHW30BaHHBIC ISl Pa3bsCHEHUS MPOOJIEMHBIX MOMEHTOB TPU CAMOCTOS-
TEJIEHOM M3YYEHUH TeX WM UHBIX aCTIEKTOB Pa3J/IeNIOB YCBAaMBaeMOi HH()OpMAINH B AUCITUTUINHE.

OcHoBHBIE 00pa30BaTeIbHbIE TEXHOJIOTUH, HCIIOIB3YyEMbIE B YI€OHOM ITpoIIecce:

— WHTEPAKTUBHAS JIEKIHS C MYJbTUMEIUIHON CUCTEMOW C aKTUBHBIM BOBJICYEHUEM CTYACHTOB B
y4eOHBIH mporecc ¥ 00paTHOI CBA3BIO;

— JIEKIIUH C TIPOOJIEMHBIM HU3JI0KEHHEM,;

— 00CY)KJICHHE CIIOKHBIX M JJUCKYCCHOHHBIX BOIIPOCOB U MPOOJIEM U pa3pelieHne npooiem;
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— KOMIIBIOTEPHBIE 3aHATHS B PEKUMAX B3aUMOACUCTBUS «IIPENOAaBaTeNb — CTYAEHT», «CTYACHT —
NPETOIaBaTENby, «CTYIEHT — CTYACHTY;

— TEXHOJIOTUHM CMEIIAHHOTO O0yYEHHs: JUCTAHLIMOHHBIC 331aHUs U YIIPAKHEHUsI, COCTaBJICHUE TJI0C-
capueB TEPMHUHOB M OIpe/IeNICHNH, rpymnmoBbie MeToibl Wiki, HHTEpHET-TECTHPOBaHNE U AHKETHPOBAHHUE.

WutepakTuBHBIE 00pa30BaTeIbHbIE TEXHOIOTHH, UCIIOIb3YEMbIE B Ay IUTOPHBIX 3aHATHUSIX:

— TEXHOJIOTHUS PA3BUTHUSI KPUTUIECKOTO MBIIUICHUS,

— JIGKIIUU C TIPOOJIEMHBIM H3JI0KEHUEM;

— UCIOJIb30BAaHUE CPEACTB MYJIbTUMENA,

— U3YYEHHE U 3aKperieHHe HOBOro Marepuasia (MHTEpaKTHBHasl JICKIHs, padoTa ¢ HarsIHbIMU
MOCOOMSIMH, BUJICO- U ayJuOMaTeprallaMu, UCIIOIb30BaHHE BOIIPOCOB, COKpaTUYECKUN AUAIIOT);

— OOCYXIECHHE CIIO)KHBIX U JIMCKYCCHOHHBIX BOIPOCOB M TpoOsieM («3aiiMu MO3uInio (IIKaia
MHEHHI)», TPOEKTUBHBIE TeXHUKH, «OIMH — BIBOEM — BCe BMecTe», «CMeHH Mo3uLuion, «Juckyccus B
CTHJIE TEJIEBU3MOHHOTO TOK-LIOY», 1€0aThl, CHMIO3UYM);

— paspemenue npodiaem («epeBo pemennit», «Mo3roBoii ITYpM», «AHAINA3 Ka3yCOBY);

— TBOpPYECKHE 3a/1aHUS;

— paboTa B MaJIbIX Ipynnax;

— UCTOJIb30BaHUE CPEACTB MyJIbTUMENA (KOMITBIOTEPHBIE KIIACChl);

— TEXHOJOIMSI KOMIIBIOTEPHOIO MOJEIMPOBAHUS YHUCIEHHBIX pacueToB B HHXEHEPHO-
matematuueckoit cucteme MATHCAD (wau cucteme komnbroTepHoii Mmarematuku MATLAB).

4. OueHounble CpefcTBA IS TEKYIEro KOHTPOJIs yCIeBAeMOCTH H IPOMEKYTOYHOI aTTe-
CTalUU

Texkymuit KOHTPOJIb:

— KOHTPOJIBHBIE BOTIPOCHI 110 pa3zesiaM yueOHOH MporpaMmBl;

— 3amuTa JabopaTopHBIX padoT;

— pedepar;

— Ipe3eHTanus no reMe pedepara;

— BHYTPUCEMECTPOBAs aTTECTaIHSI.

IIpoMeKyTOUHBIN KOHTPOJIb:

—IK3aMeH.

4.1 ®oHA OLEHOYHBIX CPE/ICTB VI MPOBeeHHs TeKyIeH aTTecTalun

4.1.1 llpuMepbl KOHTPOJIBLHBIX BONPOCOB 110 pa3aeiaM y4eOHOM IPOrpaMMBbl.

KoHTpobHBIE BONPOCH! IPEJHA3HAYECHBI:

— 1711 yCTHOT'O OIIPpOCa Ha JIEKLMOHHBIX 3aHATHSIX;

— 1711 BHYTPUCEMECTPOBOU aTTECTALINH;

— B KaQ4€CTBE JIOMOJIHUTEIbHBIX TEOPETUUECKUX BOIIPOCOB MPH C/laye CTYACHTAMH OTYETOB IO Ja-
060paTopHBIM paboTaM.

1. IIpenMer 1 3aauu 3KOJOTUHU AJIEKTPOMATHUTHOIO M3IyYEHUs, €€ MECTO Cpelu APYTrux Qpusu-
YeCKUX HayK. MexXJIyHapoJHas KJIacCU(pHUKAIMs 3JIEKTPOMArHUTHBIX BOJIH 1O YacToTaM. MarHuTHOe U
anekTpudeckoe noie 3emnu. Pagnonsmydenns ConmHIa U ranakTuk. bruosornyeckue 4acel ¥ IPUPOIHbBIE
OMIL

2. BnusiHue 31eKTPOMarHUTHOTO M3JIy4YEeHUs KpailHe HU3KUX YacTOT Ha OMOJIOTMYECKHE OOBEKTHI.
Ha Bogy. buoguznuueckue apdextsl. Mexanusmbl Bozaeiictsus. HerermnoBsie 23 QexTsl.

3. BiusiHME 3JIEKTPOMArHUTHOTO M3IY4YEHHs] CBEPXHMU3KHX YacTOT Ha OMOJIOTHUYECKHE OOBEKTHI.
Ha Boxy. buoguznyeckue r3pdextsl. MexaHn3Mbl BO3I€HCTBUS.

4. BaustHMe 3JIEKTPOMArHUTHOTO M3JIyYEHHs] HU3KHX M CPEHUX YacTOT Ha OMOJIOTHYECKUE 00b-
exTel. Ha Bony. buodusuueckue spdextsi. Mexanuszmol Bozzaeiicteus. OMII B okpecTHOCTH reHepaTopoB
Pa3IMYHBIX YaCTOTHBIX TMANIa30HOB.

5. BiusiHuEe 371€KTPOMAarHUTHOTO M3JIYYeHHsI BICOKOYACTOTHOTO U CBEPXBBICOKOYACTOTHOTO JUa-
na3oHa Ha Ouonormueckue o0bekTbl. Ha Bony. buodusnueckue spdextsl. MexaHu3Mbl BO3JEHCTBHUS.
TemuoBbie 3¢ (HEKTHI.

6. BausiHue 3eKTPOMarHUTHOTO M3IY4YEHUs! KPaiHEeBBICOKOYACTOTHOTO AMAaNa3oHa Ha OHOJIOTH-
yeckue 00bekThl. YenoBeka. Ha Bony. buodusndeckue 3¢ dextsr. MexaHn3Mbl BO3ICHCTBUS.
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7. BausitHue 3MeKTPOMarHuTHOTO M3ITyYeHUS TUIIEPBBICOKUX YaCTOT Ha OMOJIOrHYecKUe OOBEKTHI.
Ha Bogy. buoguznyeckue r3pdextsl. MexaHn3Mbl BO3CHCTBUS.

8. Pagmnodon B atmocdepe u xuBasg mpupojia. DIEKTPOMAarHUTHbIC BO3MYIICHHS U >KU3HEIES-
TEJIbHOCTB )KMBBIX OPraHu3MOB. OpHeHTals NEPENETHBIX ITUL] 10 TEOMarHUTHOMY I10JIIO.

9. DnEeKTpOMarHUTHbBIE MOJSI BHYTPH >KUBBIX OPIaHM3MOB M MX pOJIb B PETYJSIIUU IPOLECCOB
XKu3HenesaTelIbHoCcTH. Mexanu3mel aeicteust DMII Ha MOJEKyISIpHOM YpOBHE.

4.2 ®onx OLEHOYHBIX CPEICTB /IS POBEICHHUs MPOMEKYTOYHOM aTTecTAMN
4.2.1 Tlpumepbl BONMPOCOB JIsI MOATOTOBKH K IK3aMeHY
1. TIIpenmer u 3aa4M 3KOJOTHH JIEKTPOMATHUTHOTO M3IIyUYEHUs, €€ MECTO CPeIn IPYTUux (pusu-
YECKUX HayK.
2. MexnayHapoaHasi KiIacCU(pHUKAIM AJIEKTPOMArHUTHBIX BOJH IO 4YacToTaM. MarHUTHOE U
NEKTPUYECKOE I10JIE 3EMIIH.
Paguousnyuenns ConHua u ranaktuk. buonornueckue yacsl 1 npupogasie OMIL
4. BiusiHUE 37€KTPOMAarHUTHOTO M3JIY4YEeHUs KpailHe HU3KHMX YacTOT Ha OMOJOrMyeckue oObeK-
Te. Ha Bony. buodusnueckue spdextsl. Mexannsmel Bo3zeiicTusi. Heremmosbie 3(h(heKThI.

5. BiusiHue 371€KTPOMAarHUTHOTO M3IYYEHHUS CBEPXHU3KHUX YAaCTOT HAa OMOJIOTMUYECKHE OOBEKTHI.
Ha Bony. buodusnueckue r3¢hextpl. MexaHU3MbI BO3ICHCTBUS.

6. BiusiHue 371€KTPOMArHUTHOTO M3JTyYEHMsI HU3KMX M CPEeIHUX 4acTOT Ha OMOJOrMYEcKUue 00b-
exThl. Ha Bomy. buodpusuaeckue a¢pdexrsr. Mexanuzmer Bo3zaeiictBus. DMII B OKpeCcTHOCTH T€HEpaTOpOB
Pa3IMYHBIX YaCTOTHBIX IMANIa30HOB.

7. BnusiHMe 3JIEKTPOMAarHUTHOTO U3y4YEHHS] BHICOKOYACTOTHOTO U CBEPXBBICOKOYACTOTHOIO JIHa-
na3oHa Ha Ouonormueckue o0bekThl. Ha Bony. buodusnueckue sdpdexrsl. MexaHu3Mbl BO3AEHCTBUS.
TemnoBbie 3G GEeKTHI.

8. BnusiHMe 371€KTPOMarHuTHOIO M3Iy4€HUs! KpalHEeBBICOKOYACTOTHOIO Juara3oHa Ha OMOJIOrH-
gyeckne o0bekThl. YenoBeka. Ha Bony. buodusnueckue a3¢pdexrsr. MexaHn3mbl BO3ACHCTBHSL.

9. BiusiHue 351€eKTPOMarHUTHOIO U3Jy4EHUs] TUIIEPBBICOKMX YaCTOT HAa OMOJIOTHYECKUE OOBEKTHI.
Ha Bony. buoduznueckue rspdpextsi. MexaHu3Mbl BO3EHCTBUS.

10. Paamodon B atMocdepe H KuBas NpUPoa. DJIEKTPOMArHUTHbIE BOSMYILEHHUS U KHU3HEes-
TEIbHOCTB KMBBIX OPraHU3MOB. OpHeHTalUs ePEeIeTHHIX MTUI] 10 TEOMAarHUTHOMY HOJIIO.

11. DneKkTpoMarHuTHBIE MOJII BHYTPU JKUBBIX OPraHU3MOB M UX POJIb B PETYJSAIMH HPOLECCOB
KU3HeAeITeIbHOCTH. Mexanu3mel aeictBus DMII Ha MOJIEKYIISIPHOM YpOBHE.

K sKk3aMeHy 1O TEOpETHUECKOMY MaTepuaily JIEKIMOHHBIX 3aHATUI JIOIYCKAOTCS CTYIEHTHI, BbI-
MOJIHUBIIUE M 3alllUTUBIINE Ja00paTopHble pabOThl, MOJATOTOBUBIIME pedepaT U MPEe3eHTALUI0. 3adyeT
IIPOBOJIUTCS B YCTHOM (hopMe, ITPH 3TOM CTYAECHTaM 33/1at0TCs 2 BONPOoca U3 OOIIEro MepeyuHs BOPOCOB K
3a4ery.

Pexomenayercs creqyromume KpUTEpUU OLIEHKH 3HAHUM.

OneHka «Heyl10BJIeTBOPUTE/LHO/HE 3aUTeHO0)» BBICTABISIETCS B TOM CJIy4yae, €Clid CTYIEHT Jie-
MOHCTPUPYET:

ITOBEPXHOCTHOE 3HAHHE TEOPETHUYECKOTO0 MaTepraa;

HE3HaHHE OCHOBHBIX 3aKOHOB, NMOHATUNA M TEPMUHOB y4eOHOM IMCLUIUIMHBI, HEBEPHOE ONEPUPO-
BaHUE UMU;

rpyOble CTUIIUCTUYECKHE U PEUEBbIe OITHOKH.

OrneHka «y/10BJIETBOPUTEIBLHO/32a4TEHO» CTABUTCS CTYJEHTaM, KOTOpbIE IPH OTBETE:!

- B OCHOBHOM 3HAIOT Y4eOHO-IIPOTpaMMHBIH MaTepuan B 00b&éMe, HEOOXOIUMOM JJIsi IPECTOs -
et yueOnl 1 paboThl 1o mpodeccuu;

- B LI€JIOM YCBOWJIM OCHOBHYIO JIUTEPATYpY;

- B OTBETax Ha BOMPOCHI UMEIOT HAPYIICHUs B MOCIEI0BATEIBHOCTH U3JI0KEHUS y4eOHOro mare-
puaia, IEMOHCTPUPYIOT TOBEPXHOCTHBIE 3HAHUSI BOIIPOCA;

- IMEIOT KPaTKHE OTBETHI TOJBKO B paMKax JIEKIIMOHHOI'O Kypca;

- IPUBOAAT HeUeTKUE (POpMYTUPOBKU (PU3NUECKUX MOHITUN U 3aKOHOB;

- IMEIOT CYILECTBEHHBIE MOTPEIIHOCTH U IpyOble OIIMOKH B OTBETE HAa BOIPOCHI.

OrneHka «X0pomo/3a4TeH0» CTaBUTCS CTY€HTaM, KOTOPbIE IIPU OTBETE:!

w
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- 00HapYKMBAIOT TBEPAOE 3HAHME MPOTrPAMMHOTO MaTepuana, KOTOPBIM M3J1araloT CUCTeMaTU3H-
POBaHO, MOCJIEI0BATENBHO U YBEPEHHO;

- YCBOMJIM OCHOBHYIO U HanOoJjee 3HaUUMYIO JOMOJIHUTENbHYIO JIUTEPATYPY;

- IONTYCKAIOT OT/ENIbHBIC TIOIPEIIHOCTH M He3HAUUTENIbHBIE OITMOKH IIPU OTBETE;

- B OTBETax HE JIOMYCKAeT CEphE3HbIX OMMOOK U JETKO YCTpaHsET OT/EIbHbIe HETOYHOCTH C MO-
MOILBIO TOTIOJHUTEIBHBIX BOIIPOCOB IIPETIOAABATEIIS.

OrneHka «0TJIMYHO/32a4TEH0» CTAaBUTCA CTYJIEHTaM, KOTOpPbIE NPU OTBETE:

- 00HapYXHMBAIOT BCECTOPOHHEE CHCTEMATUYECKOE U TIIyOOKOe 3HaHUE MPOTrPaMMHOTO MaTepuasa
(3HAHUE OCHOBHBIX MOHSATHI, 3aKOHOB U TEPMUHOB Y4eOHOM TUCIUIUIMHBI, yMEHHE ONIEPUPOBATh UMU);

- M3JIaraloT MaTepHall JOTHYHO, [TOCIIE0BATEIbHO, PA3BEPHYTO U YBEPEHHO;

- U3JIaraloT MaTepuai ¢ JOCTATOYHO YETKUMH (POPMYITUPOBKAMH, ITOATBEPKAAEMBIMU TpadrKaMH,
uudpamMu UM IpuMepamu;

- BJIQJICIOT HAYYHBIM CTUJIEM PEUH;

- IEMOHCTPHUPYIOT 3HaHHE MaTepuasa JIEKIHi, 0a30BbIX Y4eOHHKOB U JONOJHUTENIbHON JIUTEpa-
TYpPHI.

OneHouHbIE CpeICTBA ISl UHBAIKJIOB U JIMI] C OTPaHUYCHHBIMU BO3MOXKHOCTSIMH 3[I0POBBSI BbI-
OMparoTCs C YI€TOM WX WHAMBHYaTbHBIX ICUXO(PH3MUECKUX 0COOCHHOCTEH.

- IpU HEOOXOJUMOCTH WHBAJIHIAM U JIUIAM C OTPaHUYCHHBIMU BO3MOXKHOCTSIMH 37I0POBbBS TIPEI0-
CTaBJIAETCS JOIOJIHUTEIBHOE BPEMsI sl TIOATOTOBKHM OTBETA HA 3a4eTe;

- TIpYU MIPOBEJICHUU MPOLIETYPhl OLICHUBAHUS PE3YJILTATOB OOYUEHHS] MHBAJIUAOB U JIUI] C OTPaHU-
YEHHBIMU BO3MOKHOCTSIMH 370POBbsI MPEAyCMaTPUBAETCS HCIIOJIb30BAHUE TEXHUUYECKUX CPEACTB, HEOO-
XOJUMBIX MM B CBSI3U C UX UHAWBUIYaJTbHBIMU OCOOCHHOCTSMU;

- TIpY HEOOXOAMMOCTH YIS O0YJAIOIIUXCS C OTPAaHUYEHHBIMU BO3MOYKHOCTSIMH 3/I0POBbS 1 UHBA-
JTUI0B MPOIeAypa OLIEHUBAHUS PE3YyIbTaTOB O0YyUYEHUS MO TUCIUIUIMHE MOXKET MPOBOJAUTHCA B HECKOIb-
KO 3TaroB.

[Tpouenypa olieHMBaHUS PE3YIbTATOB O0YyUEHUSI HHBAIH/IOB U JIUI] C OTPAHUYCHHBIMU BO3MOKHO-
CTSIMH 3/I0POBBSI IO TUCIHILIMHE (MOIYJIIO) IPEAyCMaTPUBAET MPEI0CTaBICHNE HHPOpMAnU B popMax,
aIaITUPOBAHHBIX K OTPAaHUYECHUSM UX 37I0POBbsI U BOCHPUATHS WH(POPMAIIUU:

Jlist mury ¢ HapyIIeHUsIMU 3pEHUS:

- B (hOpMe 3JIEKTPOHHOTO JOKYMEHTA.

[l AL ¢ HapyIeHUsAMH CilyXa:

— B 1e4aTtHoi opme,

— B (hopMe JIEKTPOHHOT'O IOKYMEHTA.

Jnist u1 ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATENIBHOTO anmapaTta:

— B IIeYaTHOM opme,

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA.

JlanHbIi IepedyeHb MOKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHMHI€HTa 00Yy4aroInX-
csl.

5. IlepeyeHb OCHOBHOH W JONOJIHUTEJIbHOW Y4eOHOIl JiMTepaTrypbl, HEOOXOAUMOI Al OCBOECHMS
AUCHMILIMHBI (MOZYJIs1)

5.1 OcHoBHas1 IUTEpPaTypa:

1. Bapeimes M.I'., BacunbeB H.C., KynukoBa H.H., /xxumak C.C. BrnusHue HM3KO4aCTOTHOTO
AJIEKTPOMArHUTHOTO OISl Ha Onosnorudeckue cucreMol. Poctos-na-/lony: FOHIL PAH, 2008. 288 c.

2. Jlxkumak C.C. DKOJIIOTHYECKUE acTIeKThl B3aMMOAECUCTBUS 3JIEKTPOMArHUTHOTO MO ¢ OHOJIO-
THYeCKUMHU cucteMamu: ydeoHnoe nmocooue / C. C. [xumak u ap.; M-Bo oO6pa3oBanus u Hayku Poc. ®De-
neparuu, Kybanckuii roc. yH-T. - Kpacnonap: Kybanckuii rocyaapcTBennslii yausepeutet, 2017. - 79 c.

3. [Metun B.I'. PagnoOunonornyeckue OCHOBBI CHHEPTUIECKUX B3auMOJIeHCTBUE B Onochepe / B.
I'. Iletun, I'. I1. Kypaxosckas, JI. H. KomapoBa; ®I'bY Mexa. paguonor. Hayy. ueHtp Mun3gapascolipas-
Butus Poccun. - Mocksa: 'EOC, 2012. - 218 c.: wi. - bubmuorp.: ¢. 200-218.

4. Kynpsmmos 1O.b., TlepoB FO.®. Pyoun A.b. Pamuanmonnas Ouodu3suka: paanodacTOTHbIC U
MHUKPOBOJIHOBBIE 3JIEKTPOMarHUTHbIE M3NydeHus. YueObnuk st BY3os. - M.: ®U3MATIIUT, 2008. -
184 c.

5. AuapeeB, M. /1. I'eoskonorus u reorpaduyeckas obonouka 3emnu [Tekct] / M. [I. Annpees. -
Mocksa : CniytHuk+, 2014
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5.2 JlonosiHMTe/ILHAS TUTEpPaTypa:

1. IIpecman A.C. DnekTpoMarHuTHasl CUTHAJIM3alus B )KUBOM npupoae. M.: CoBerckoe pajauo.
1974. 64 c.

2. Pyoun A.b. buodusuka. M.: Hayka. 2004. 448c.

3. [Ipecman A.C. DiekTpoMarHuTHbIE NOJs U kuBas npupoja. M.: Hayka. 1968. 283 c.

5.3. llepuoguyeckne U3IaAHUA:

buoduszuka

N3Bectus By30B. CeBepo-KaBka3ckuii peruoH. TexHuyeckue HayKu

W3BecTust BRICIIMX yueOHBIX 3aBeieHui. Pagnopusnka

W3Bectus BhIcIIUX y4eOHBIX 3aBeieHui. PaanosnekTpoHuka

W3BecTus BoicuX yueOHbIX 3aBeeHuil. CeBepo-KaBkasckuii pernon. EctecTBeHHBIC HAYKH

N3BecTus poccuiickoit akagemuu Hayk. Cepus pusnyeckas

[TuceMa B )KypHAJ SKCIEPUMEHTAIBHON U TEOPETUIECKOH (pr3uKH

Pannorexnuka

PaguorexHuka u 31€KTpOHUKA

VYcnexu COBpeMEHHOU paiio3IeKTPOHUKI

VYcenexu (u3NYecKux HayK — €KEMECSUHBIN KypHAJ. DIEKTPOHHAS BEpCHUs KypHalia: aHHOTAIIHH,
ctaThu B hopmate pdf

6. Ilepeyens pecypcoB MHGOPMALMOHHO-TEJIEKOMMYHHMKAINOHHON ceTn «HTepHeT», HEeoOX0aAH-
MBIX /ISl OCBOCHMS JMCIUIIIHHBI
1. Uudopmarmonnas cucrtema «EquHoe 0kHO JOCTymna K 00pa3oBaTeIbHbIM pecypcam»:
http://window.edu.ru/window
2. bubnuoreka 31eKTPOHHbBIX y4EOHUKOB:
http://www.book-ua.org/
3. PyOpuKkoH — KpynHEeHIIHiA SHIMKIIoNequYeckuil pecypc MHTepHeTa:
http://www.rubricon.com/
4. AHHOTHPOBAHHBIM TeMaTHYEeCKUN KaTanor IHTepHET pecypcoB 1o GpHU3HUKeE:
http://www.college.ru/
5. ®enepanbHblii 00pa3oBaTeNbHBINA TOPTAT:
http://www.edu.ru/db/portal/sites/res_page.htm
6. KaTanor Hay4HBIX pecypcoB:
http://www.scintific.narod.ru/literature.htm
7. bonb1ias Hay4Hasi OuOIHOTEKA:
http://www.sci-lib.com/
8. EcrecTBeHHO-Hay4yHBIN 00pa3oBaTeNbHBIN MOPTA;
http://www.en.edu.ru/catalogue/
9. YuebHo-o0pa3oBarenbHas puU3MKo-MaTeMaTuieckas oubnmnoreka caiita EqWorld:
http://eqworld.ipmnet.ru/ru/library/physics/
10. Texnuueckas bubimorexa:
http:// techlibrary.ru/

7. MeToauyeckue yKazaHus JJisi 00y4alOUUXCsl 0 OCBOEHUIO TUCIHUIIMHBI (MOIYJIs)

Ha camocrosrensHyto paboty cTyaeHToB oTrBoautcsi 40% BpeMeHH OT OOLIeH TpylOeMKOCTH
auctuiinHel.  COnmpoBOXK/IEHHWE CaMOCTOSITENIbHOM pabOoThl CTYAEHTOB OPraHU30BaHO B CIEAYIOLIMX
dopmax:

CamocTosTenbHas paboTa MpU3BaHa 3aKPENUTh TEOPETUUECKHE 3HAHUS U MPAKTUYECKHUE HABBIKH,
MOJIyYE€HHBIE CTYJEHTAMH Ha JICKIUAX, MPAKTUUECKUX U JTA0OpaTOPHBIX 3aHATHAX. Kpome TOoro, 4acTth
BPEMEHH, OTIYIIEHHOTO Ha CaMOCTOSITENIbHYIO paboTy, JOKHA ObITh UCIOJB30BaHA Ha OCBOCHUE TeOpe-
TUYECKOTO MaTepHasa Mo JUCIHUILTUHE U Ha TIOJATOTOBKY K JIAOOPATOPHBIM 3aHSITHSIM.

8. Ilepeyenb NHPOPMANMOHHBIX TEXHOJIOTHIi, HCIOJIb3yeMbIX NPH OCYILIECTBJICHUH 00pa3oBaTe/ib-
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HOI'0 MpoIecca Mo JUCHUIVIMHE (MOIYJIK0) (MPU HEOOXOAMMOCTH)

8.1 IlepeyeHb HEOOXOAMMOI0 NPOrPAMMHOIO O0ecTeYeHus!

1. Onepanuonnas cucrema MS Windows.

2. UnTterpupoBanHoe opucHoe npunoxenue MS Office.

3. [Iporpammuoe obecriedeHue Jisl OpraHu3aliy yrpasisieMoro u 0esonmacHoro jgocryna B MH-
TEpHET.

4. IlporpammHOe oOecrieueHue Ijisi Oe30macHOi paboThl Ha KOMITbTEpe — (HaIOBBIN aHTUBUPYC,
MOYTOBBIA AHTUBUPYC, BEO-aHTUBUPYC U CETEBOM IKpaH.

8.2 llepeyenb He0OXOAUMBIX HH(OPMANUOHHBIX CIIPABOYHBIX CHCTEM

1. Bukunenus — cBOOOHASI SHIUKIIOTIETUS.

http://ru.wikipedia.org/wiki/

2. ®u3nyeckas SHIUKIONEAUS

http://www.femto.com.ua/articles/

3. Akagemuk — CiioBapH ¥ SHIMKJIONECIUHA Ha AKaJIEMHUKE

http://dic.academic.ru/dic.nsf/enc_physics/150/Atomuas_dwusuka/

4. Undopmannonnsie pecypesl 0ubnuorexu ®I'6OY BITIO

«KybaHcKknii TOCYAapCTBEHHBIH YHUBEPCUTETY:

http://www.kubsu.ru/University/library/resources/

5. PyOpukoH — KpymHEHIIHHA SHIUKIIONEAnYecKrii pecypc MHTepHeTa:

http://www.rubricon.com/

5. Ckorryc — 6a3a TaHHBIX BEAYIINX 3apyOSKHBIX TyOIUKAIIA

WWW.SCOpUS.com

9. MarepuajibHO-TeXHUYecKass 0a3a, HeoOXoaMMasi I OCYHIECTBJIEHHS] 00pa30BaTebLHOIO0 IMpo-
mecca mo JUCHUILINHE

MarepuanbHO-TEXHUYECKOE 00ecredeHNE AUCIMIINHbI
No Bug pador
Y OCHAIlIEHHOCTh
1. Jleximonubie 3aHs- | Aynutopusi 227C, ocHallleHHas TEPEHOCHBIM IMPOEKTOPOM HU
TUS MarHUTHO-MAapKEPHOHN JOCKOM.
2. Cemunapckue 3aHs- | -
TUs (Y4eOHBIM IIITAHOM CEMHHAPCKUE 3aHSITHs HE IPETYCMOTPEHBI.)
3. | JIaboparopusie 3a- | JlJabopatopus 323C, ykomIuieKTOBaHHasi 00OpyJOBaHWEM He-
HATHS 00XO0MMBIM JJI IPOBEJCHUS 1TAOOPAaTOPHBIX paboT
4, Texymnii KoH- | Ayautopusi 311C, ocHaiieHHass KOMIBIOTEPHON TEXHUKOH C
TPOJIb,  NPOMEXY- | MOAKIOUEHUEM K ceTu MHTepHET
TOYHAs aTTeCTallus
S. CamocrosiTenbHas Aynuropusa 311C, ocHameHHass KOMIBIOTEPHOH TEXHUKOH C
pabora BO3MOKHOCTBIO TIOJKJIFOUEHHUS K ceTH «VHTepHET», MpOorpaMMon
9KPAHHOTO YBEJIMYEHUS U OOECIEYEHHBbIH IOCTYNOM B 3JEK-
TPOHHYIO MH(OPMALMOHHO-00pa30BaTeNbHYIO CPENy YHUBEPCHU-
TETA.
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