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1 Hesn n 3aga4u M3y4YeHUS IHCHHUIIHHBI

1.1 Heab aucuunjJanHbI

[lenb OcBOEHHS AMCUUILIMHBI — 0OecredeHne MOArOTOBKM MarucCTPaHTOB B 0OJIACTH BOIIPOCOB,
CBSI3aHHBIX C BIUSHUEM JIEKTPOMArHUTHOTO M3JIyYEHUS Pa3IMUYHbIX MAlla30HOB HA KUBYIO U HEKUBYIO
IPUPOY.

HucuumummHa «CoOCTBEHHBIE HM3TYYEHHUS JKMBBIX OPraHM3MOB» BXOJIUT B OJIOK €CTECTBEHHO-
HAyYHBIX JUCIUIUINH, TPEeIHA3HAYCHHBIX JJIS U3YYeHHs] OCHOB B3aUMOJICHCTBHS JIEKTPOMArHUTHOTO U3-
JYYEeHHUs C )KUBBIMH CHCTEMaMH, BKIIOYAIONINX B ce0s M3yueHHE OCHOBHBIX MEXaHH3MOB 3TOTO B3aHMO-
JEHCTBUS KaK TEIUIOBOM, TaK U HETEIUIOBOM npupoabl. Oco0oe BHUMAaHUE MIPHU 3TOM YAEINSETCS U3YUYECHHUIO
COBPEMEHHBIX TEOpPUH B3aUMOJCHCTBHS 3JIEKTPOMATHUTHOIO MOJS KpailHE HM3KHUX YacTOT C >KMBBIMU
CUCTEeMaMHU M BOJIOH, a TaKKe M3YYCHHUIO OMO(DU3MUECKUX MEXAaHM3MOB STHUX B3aUMOACHCTBUNA. AKTyalb-
HOCTh JUCHUIUTMHBI «COOCTBEHHBIC M3IYUYECHHUS KUBBIX OPTaHU3MOB)» OOYCIIOBJIIEHA MPUMEHEHHEM 3Ha-
HUM, YMEHUN U HaBBIKOB, MOJIYYEHHBIX B MPOLIECCE €€ M3y4YeHUs, JJIsl U3YUYEHUS TUCIUIUIMH U3 IPYTHX
OJIOKOB M YCIEITHOT'O OCBOCHHS CIEIIMATBHOCTH B IIETIOM.

1.2 3agauy JHCHUILINHBI

OcCHOBHBIE 3371a4l OCBOEHUS AUCLUIIINHBIL

— U3Y4YUTh XapaKTep BIUSHUSA AJIEKTPOMATHUTHOTO M3ITYUYCHUS PA3TMUHON MPUPOJIBI HA PACTCHHS
Y KUBOTHBIN MUD;

— U3YUYUTh NOCTIEACTBUS BIUSHUS JIIEKTPOMATHUTHOTO U3ITy4EHUS! Ha SKOCUCTEMBI.

B pesynbTare u3yueHus HacTOSLIEH MUCHUILUIMHBI MaruCTPAaHThl NOJy4YaT 3HAHUSA, UMEIOLUE He
TOJIBKO CaMOCTOSITETIbHOE 3HAUYEHUE, HO U SIBIAIOIIKECS (PYHAAMEHTOM JUIsl U3YUEHHUs psla MOCIeayro-
IIUX CHEHUaIbHbIX AUCLUUIUIMH U MPAKTUYECKONH HAyYHO-HCCIIEI0BATENbCKOW PabOThl MaruCTPaHTOB IO
npoduiro «Pagnodusukay.

1.3 MecTo AucuMnIuHbl (MOAYJisl) B CTPYKTYpe 00pa3oBaTe/ibHO MPOrpaMMbl

Huctunnmua «CoOCTBEHHbIE M3IYYeHHs )KUBBIX OPraHU3MOB» BXOAUT B Osiok b1 Jlucuumniuabl
(Mmonynu), Bapuatusnyto uacts b1.B, moayns b1.B./IB O6s3arenpHble AMCUUIIMHBL, y4€OHOTO IUIaHA.

JucuunimHa JOTrH4ecKd M COJAep)KaTelbHO-METOIUYECKH CBA3aHA C AMCHUILIMHAMH «MeTomabl
pannodu3nuecKux uccienoBaHuin» M «CoBpeMeHHbIE TPoOJIeMbl pagropU3NIECKUX HCCICTOBAHUN.
JlJis OCcBOGHMSI JAHHOW TUCLMUIUIMHBI HEOOXOAUMO 3HATh MPHUHIUIBI PACIPOCTPAHEHHS AJIEKTPOMArHUT-
HOT'O U3JTy4YeHHs B IPOCTPAHCTBE; BIAJETh METOJJaMU MaTEMaTHUECKOI0 aHalu3a, AMpPpepeHnanbHbIX U
MHTETPAJIbHBIX YpPaBHEHUI; TeOpUn (PyHKIMI KOMITJIEKCHOTO NIEPEMEHHOT0, TEOPUH BEPOSTHOCTEN U Ma-
TEMaTU4YECKOW CTaTUCTUKHU; 3HATh OCHOBHbIE (DU3MUECKHUE 3aKOHBI; YMETh NMPUMEHATh MaTeMaTHYECKHe
METOABI M (PU3MUYECKHE 3aKOHBI JJIs PEIIeHUs MPAKTHUECKUX 3a/1ay.

B pesynbrare nzydeHust HaCTOSIIEH NUCHUIUIMHBI CTYAEHTHI JOHKHBI MOMYYUTh 3HAHUS, UMEIOIINE
HE TOJBKO CaMOCTOSTENbHOE 3HAue€HUE, HO M olecreyuBaromnue 0a30Byr0 MOJATOTOBKY JAJS YCBOCHHS
JTUCITUTIINH 0a30BOM 1 BapuaTUBHOM yacTer 6oka 1 «/lucuurmasl (MOIyH)» yueOHOTO TUTaHa.

1.4 IlepedeHb IVIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHHS M0 TUCHHUILINHE (MOYJ/II0), COOTHECEH-
HBIX C IVIAHNPYEMbIMH Pe3yJIbTATAMM 0CBOEHHUsI 00pa30BaTeIbHON NPOrPaMMbI

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

No HNunexc Conepxanue B pesynbrare uzydeHust yueOHON AUCIUTUTMHBI
. | Komme- KOMIIETEHIINHU 00yJaronuecs T0JKHBI
| TeHUMM (wm e€ yacTh) 3HATh yMeTh BJIA/ICTH
1. OIIK-3 | CnocoOHOCTP K CBO- | OCHOBBI TEOpPUU | IPUMEHITh TPUH- | HABBIKAMU
0OIHOMY  BJIQJICHHIO | B3AUMOJICHCTBHS | IUNIBI UM METOBI | INTAHUPOBAHUS
3HAaHUSMH ~ (QYyHIAMEH- | JIEKTPOMArHuT- | paauopU3NYECKUX | HAYYHOTO  HC-
TaJbHBIX pa3fenoB (pu- | HOTO W3IIYYCHHS | UCCIEIOBAHUH, CJI€IOBaHMs,
3UKH W Paguo(pU3UKH, | C BEIIECTBOM MIPUMEHSATD pa- | aHanu3a MoJy-
HEOOXOIUMBIX IS pe- Io(hU3NIeCcKre JaeMBIX pe-
HICHUS Hay4HO- NPUHIUIIBI U Me- | 3yJIbTaTOB U
HCCIIEI0BATEIHLCKIX TOJBI TUATHOCTUKHU | (POPMYTUPOBKHU
3a/1a4 BBIBOJIOB,
MeTOJaMHu pac-
MPOCTPAHEHUS],




NHunekc Coneprxanue B pesynbrare nzyuenust yueOHON AUCLIUTIIMHBI

angi KOMIIe- KOMITIETCHIINHI 00yJaronuecs J0KHbI
| TeHIUU (wm e€ yacTh) 3HATh YMeThb BJIA/1€Th
HCCIICAOBAHUS
U JAarHOCTHUKHU
paauoBOJIH

2. CTpyKTYypa U cofepkaHue JUCHUILIHHBI

2.1 Pacnipenesienne TPy106MKOCTH JUCHHUILUIMHBI 110 BHAaM padoT

OO6mas Tpy10EMKOCTh TUCIMIUIMHBI cocTaBisieT S 3ad.en. (180 yacoB), ux pacmnpeaencHue 1Mo By-
nam paboT IpeacTaBiieHo B Tadnwuie (011 cmyodenmos ODO).

Bun yuebnol paboThl Bcero CemecTtphbl
4acoB (gacer)
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KonTtakTHas padora, B TOM YucJje:
AYIUTOpHBIE 3aHATHS (BCEro): 28 28
3aHATHSA JIEKIUOHHOI'O THUIIA 10 10 -
JlaboparopHble 3aHATHS - - -
3aHATHS CEMUHAPCKOTO TUIMA (CEMHHAPBI, IPAKTHYCCKHE 18 18 -
3aHSTHS)

HNuas koHTaKkTHas1 padora:

KonTpons camoctostensaoi pabotsl (KCP) 35,7 35,7
ITpomexyrounas arrectanus (MKP) 0,3 0,3
CamocrosiTejibHas padoTa, B TOM YHCJIE: 116 116
ITpopaboTka yuebHOro (TeOpeTHuyecKoro) MaTepuana 50 50 -
BrimonHeHne HHIMBUYaIbHBIX 3a1aHAN (TIOJITOTOBKA CO- 40 40 i
00IIeHUH, Tpe3eHTalHi)
Pedepar 10 10 -
IloaroTroBka K TeKyIeMy KOHTPOJIIO 16 16
KoHnTpoJb:
IToaroroBka K 3K3amMeHy 0,3 0,3 -
OO0mas Tpy10eMKOCTh yac. 180 180 -
B TOM 4HCJie KOHTAKTHAs 64 64
pabora
3a4. efl. 5 5

2.2 CTpyKTypa AUCHUILIMHBI:
Pacnipenenenne BugoB yueOHOM pabOThI U UX TPYJOEMKOCTHU IO pa3fiesiaM AUCIHUIUINHBI.
Pa3zpensl aucuuminHel, n3ydaemsle B 9 cemectpe (ounas gpopma)

Ne KonnuecTBo yacos
- AynauTtopHas CamocrosTenbHas
pas- HaunmenoBanue pa3aenos
o Bcero pabota pabota
8 1 | m3 | P
1 2 3 4 5 6 7




KonnuecTtBo yacoB

Ne
AynuropHas CamocrosiTenbHast
pas- HaumenoBaHue pa3nenos
nena Bcero pabora pabora

JI 113 JIP

1. |[IpenMer M 3afaud SKOJOTHH DJIEK-
TPOMAarHUTHOTO M3JIYYCHUS, €€ MECTO
cpenu Apyrux (PU3MYECKHX HayK.
Mexaynapoanas KJIacCU(UKALIUS
9JICKTPOMArHUTHBIX BOJIH MO 4Yacto-| 13 1 2 - 10
TaM. MarHuTHOE U SJIEKTPUYECKOE
oJie 3eMin. Pagnounsnydenus
ConHma u ranaktuk. buonorndeckue
yackl U ipupoansie DMIIL.

2. |BrnusHue SIEKTPOMArHUTHOTO H3ITY-
YeHHUsl KpallHe HH3KHX 4YacTOT Ha
Oouonoruveckre oOBeKTH. Ha BOmy.
buodusnueckne sddexter. Mexa-
HU3MBI BoO3jaeicTBHus. Hererobie
3 deKThI.

11 1 2 - 8

3. |BimusHuE SIEKTPOMArHUTHOTO W3ITY-
YeHUsI CBEPXHHU3KHUX YacTOT Ha Ouo-
noruueckue oOwvekThl. Ha Bomy.| 15 1 2 - 12
buodusnueckne sddexter. Mexa-
HU3MBI BO3JCHCTBHS.

4. |BnusiHEE 37EKTPOMArHUTHOTO H3ITY-
YCHHUSI HU3KUX W CPEIHHUX YacTOT Ha
Oouonoruueckne oOBeKTh. Ha Bomy.
buodusnueckne sddexter. Mexa- 8 1 2 - 6
HU3Mbl BozjaeiicTBus. OMII B okpe-
CTHOCTH TCHEPATOPOB  Pa3IMYHBIX
YaCTOTHBIX JHAIIa30HOB.

5. |BnusHuEe >M€KTPOMArHUTHOTO H3IY-
YEeHHsT BBICOKOYACTOTHOTO M CBEpPX-
BBICOKOYAaCTOTHOTO  JlMala3oHa Ha
Oouonornyeckne oOwvekThl. Ha BoOmy. 9 1 2 - 6
buodusmnueckue sddextel. Mexa-
HU3MBI BO3/eicTBUA. TeroBsie 3¢-
(EeKTHI.

6. |BrmusHUE SIEKTPOMArHUTHOTO W3ITY-
YeHUs KpalHEBBICOKOYACTOTHOTO
IMana3oHa Ha OHMOJIOTHYECKHE OO0b-
exTel. Yenoseka. Ha Boay. buodusu-
yeckue 3¢ ¢dekTsl. MexaHu3Mbl BO3-
JICUCTBUS.

7. |Pamgmodon B armocepe u KuBas
npupoja. ODJIEKTPOMAarHUTHBIE BO3-
MYIICHUS U KU3HEIEATCIbHOCTh KH-
BbIX OpraHu3MoB. OpueHTanus nepe-
JIETHBIX MTHI] 110 TEOMAarHUTHOMY T10-
JI1O.




No KonnuectBo yacoB
- AynuropHas CamocrosiTenbHast
pas- HanmMenoBanwue pasnenon
nena Bcero pabora pabora
JI 113 JIP
8. |DnexTpoMarHWTHBIC IO  BHYTPH
JKUBBIX OPTraHU3MOB M UX POJb B pe-
TYJSLIAA TIPOIECCOB KU3HECITEIb- 6 9 4 i 3
HOocTU. MexaHnusmbl nenctBus OMII
Ha MOJICKYJIIPHOM ypOBHE.
Hmozo no oucuunnune. 10 18 116

[Tpumeuanue: JI — nexkuun, 113 — npaktudeckue 3anstus / cemuHapsl, JIP — nabopaTopHsle 3aHs-
tust, CPC — camocTosTenbHas padoTa CTyIeHTa

2.3 Conep:xanue pa3iejoB IUCUUILINHBI
2.3.1 3ausaTHA JeKIIMOHHOI0 THIIA

Haumenosanue dopma TeKyIero

No Coneprxanue pasjiena

pasnena KOHTPOJIS

1 2 3 4

1. [[Ipeamer u 3amaym >K0JIO- [Ipenmer u 3agaym 3KOJIOTHM DJIEKTPO- YcrHbIi
TUU  BJIEKTPOMArHUTHOIO|MarHUTHOT'O U3JTYyYEHUSI. ompoc,
U3IIy4CHHS], €€ MECTO Cpe- Knaccudukanms AIIEKTPOMATHUTHBIX pedepar,
I Ipyrux (U3NYECKUX|BOJH [0 YaCTOTaM. MIPE3CHTALINS
HayKk.  MexnayHapoaHas VYbTpadroneroBoe n3yyeHue.

KJIacCU(UKALUs DIIEKTPO- MarnuTHOe nosue 3emiu.

MarHUTHBIX BOJIH IO 4Yac- DIEeKTpUYECKOe T0JIe 3EMITH.

ToTaM. MarHutHoe u [IpeacraBnenne 0  paguOU3Iy4YECHUU
anekTpudeckoe mnoje 3em-|CoJHIa U TaJIaKTHK.

. Pannounsnyuenus buonoruueckue yacel. Baustor 1u Ha HUX
ConHua ¥ ranakTuk. buo-|{npupoHble 371€KTpPOMarHuTHbIE OIS ?
JIOTUYECKHE Yachl U MpHU-

ponubie OMII.

2. |Bnusaue 3JIEKTpOMAr- B kakom pauama3oHe Jiekar 4acTOThI YcTHbIM
HUTHOTO U3JTy4EHUS [ 3JIEKTPOMAarHUTHOTO TOJIs KpaliHe HU3KUX 4ac- orpoc,
KpalilHe HU3KHUX 4acTOT HA|TOT? pedepar,
Ouonoruuyeckre OOBEKTHI. MexaHu3MBbl BIUSHUS AJIEKTPOMArHUTHO- pe3eHTalus
Ha Bony. buodusnueckue|ro u3nyyeHus KpailHe HU3KUX 4acTOT Ha BOJY.
a¢dexTtel.  MexaHu3Mbl buo¢usnueckue >3QQexTr, BO3HHKaIO-

Bo3aeiicTBusa.  Heremno-mue mnpu BO3AECHCTBUM 3JIEKTPOMArHUTHOTO
Bble 3 (PEKTHI. IOJIs1 KpallHE HU3KUX YacTOT HA BOJY.
MexaHu3mMbl B3aMMOJEHCTBUS DIEKTPO-
MarHUTHOTO TOJis KpailHe HM3KHUX YacTOT Ha
OuosIornYecKre 0OObEKTHI.
UTo MOHUMAIOT MOJ HETEMJIOBBIMU 3(-
bexramu?

3. |BmusHue 3IIEKTpOMAr- B kakom pauamasoHe JieKaT YacTOThI YcTHbI
HUTHOTO U3JIy4EHUS | DJIEKTPOMAarHUTHOTO TOJSI CBEPXHU3KUX Yac- orpoc,
CBEPXHU3KUX YacCTOT Ha|TOT? pedepar,
Ouonornyeckre OOBEKTHI. MexaHu3MBbl BIUSIHUS AJIEKTPOMATrHUTHO- MIPE3CHTALINS
Ha Boxy. buodusnueckue|ro n3inydeHus: CBEpXHU3KUX 4aCTOT Ha BOJY.
apdexTsl.  MexaHU3MBbI buodusuueckue >¢PdexTsl, BO3HUKAIO-

BO3/ICICTBUS. e Mpu  BO3JAEHCTBUM 3JIEKTPOMArHUTHOIO
110JI1 CBEPXHU3KUX YacTOT Ha BOAY.
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MexaHu3Mbl B3aUMOJIECHCTBUSL AJIEKTPO-
MArdvTHOIO II0JIs CBerHI/I3KI/IX 4aCcToT Ha
OHOIOTHYECKHE OOBEKTEL

Bnusinue 3JIEKTpOMAr-
HUTHOTO W3JIyYCHHs HU3-
KHX U CPEHUX YacTOT Ha
OMOJIOTHYECKUE OOBEKTHI.
Ha Bony. buogpusnyeckue
adextei.  MexaHU3MBbI
BozneictBus. OMII B ok-
PECTHOCTH  TEHEPaTOPOB
pPa3IMYHBIX  YaCTOTHBIX
JTaIa3oHOoB.

B kakoMm pAuama3oHe JIeKaT YacTOThI
3JICKTPOMArHUTHOTO IOJII HU3KUX W CPEIHHMX
4acToT?

MexaHHU3MBbI BIUSHUS DJICKTPOMAarHUTHO-
IO W3JIyYeHUS HU3KUX U CPEIHUX YacTOT Ha
BOJY.

buodusuueckne >¢PQexTs, BO3HUKAIO-
IUe TP BO3JACHCTBUH 3JICKTPOMATHHUTHOTO
TI0JISI HU3KUX U CPETHUX YaCTOT HA BOAY.

MexaHu3MBbl B3aMMOJICHCTBHS 3JICKTPO-
MarHiTHOTO TIOJISI HU3KUX U CPETHUX YacTOT Ha
OMOJIOrnYeCKHE OOBEKTEI.

YcrHpIN
ompoc,

pedepar,
Hpe3eHTaIHS

Bnusinue 3JIEKTpOMAr-
HUTHOTO W3JIy4€HUsl BBI-
COKOYAaCTOTHOTO U CBEpX-
BBICOKOYACTOTHOTO  JHa-
Ma3oHa Ha OMOJIOTUYECKUE
o0wvexThl. Ha BOmy. buo-
¢usnueckne  IHPEKTHI
MexaHu3mbl  BO3JICHCT-
Bus. TeroBbie 3P PEKTHI.

UYro Ttakoe nH(ppakpacHoe u3ryueHue?

UTo MOHMMAIOT MOA TEIIOBBIMU 3 eK-
tamu? EcTb I onacHOCTh IIpU BO3AEUCTBUU HA
YeJI0BEKA TEIIOBOIO U3JIy4eHUA?

B kxakoM [uamazoHe Je€XaT YacTOThbI
JIEKTPOMAarHUTHOIO TOJsI BBICOKOYAaCTOTHOIO
U CBEPXBBICOKOYACTOTHOTO Juana3zoHa?

MexaHu3MBbl BIUSHUSA DIIEKTPOMATrHUTHO-
IO W3JIy4€HHUS BBICOKOYACTOTHOTO U CBEPXBBI-
COKOYAaCTOTHOIO Mana3oHa Ha BOAY.

bruodusnueckue 3¢pdexrsr Moryr Bo3HU-
KaTb IPU BO3JEHUCTBUU DJIEKTPOMArHUTHOIO
10JI1 BBICOKOYACTOTHOIO M CBEPXBbICOKOYAC-
TOTHOT'O AMAIla30Ha Ha BOAY.

MexaHu3Mbl B3aUMOIEHUCTBUSL AJIEKTPO-
MarHMTHOTO TOJIS BBICOKOYACTOTHOTO M CBEPX-
BBICOKOYACTOTHOTO JMara3oHa Ha Ouojoruye-
CKHE OOBEKTHI.

YcrHpIn
ompoc,

pedepar,
Hpe3eHTAIHS

Bnusiaue 3IIEKTpOMAT-
HUTHOTO U3ITy4eHUs
KpalHEBBICOKOYaCTOTHOI'O
JMarnasoHa Ha Ouojoruye-
ckue o0beKThl. YenoBeka.
Ha Bony. buodusnueckue
abdexT.  MexaHU3MBI
BO3JICHCTBUS.

[TocnencTBust BO3AEHCTBHSA Ha 4YEIOBEKA
KBY uznyuenus.

B kakoM pamama3zoHe JexkaT YacTOThI
anekTpomarautHoro noist KBY nuanazona?

MexaHu3MBbl BIASIHUS JIEKTPOMAarHUTHO-
ro uznyuenuss KBY nnanaszona Ha Bogy.

buo¢usnueckue >3¢QQexTr, BO3HHKaIO-
e IpU BO3AECUCTBUU DJIEKTPOMATHUTHOIO
IOJIs1 KpaliHe BBICOKOYACTOTHOIO JAMAana3oHa Ha
BOLY.

MexaHu3Mbl B3aUMOJIEHCTBUS AJIEKTPO-
MarHMTHOTO NOJII KpailHE BBICOKOYACTOTHOI'O
Jana3oHa Ha OMoJIornyeckre 0ObEeKThI.

YcerHbpn
ompoc,

pedepar,
pe3eHTalus

Bnusuue JEeKTpoMar-
HUTHOTO W3JTydeHUs TH-
MEPBBICOKUX YacTOT Ha
Ouonoruueckre OOBEKTHI.
Ha Bony. buogusnyeckue
abdext.  MexaHU3MBI
BO3JICHCTBUS.

IlocnencTBus BO3JCHCTBHS Ha 4elIOBEKa
3J'ICKTpOMaFHI/ITHOFO I/ISJ'Iy‘—IeHI/IH I‘I/IHepBBICOKI/IX
YacToT.

B KaKOM [auaria3oHeE JIeKaT 4YaCTOTHI
3JEKTPOMArHUTHOTO TOJISI  THUIIEPBBICOKOYA-
CTOTHOT'O THana3oHa?

MexaHu3MBbl BIUSIHUS AJIEKTPOMArHUTHO-
TO HBqueHHSI FHHCpBBICOKOqaCTOTHOFO auaria-

YcTHBIN
ompoc,

pedepar,
Ipe3eHTalus
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30Ha Ha BOJY.

buodusuueckne >¢pQexTh, BO3HUKAIO-
e Mpu BO3JACHCTBUHM 3JIEKTPOMArHUTHOTO
MOJIsI THUIEPBBICOKOYACTOTHOTO JMAala3oHa Ha
BOY.

MexaHu3Mbl B3aUMOJIEHUCTBUS AJIEKTPO-
MarHUTHOTO TIOJIi  TUIIEPBBICOKOYACTOTHOTO
Jrara3oHa Ha OMOJIOTHYECKUE OOBEKTHI.

8. |Pammodon B armochepe u Yto nmoHuMaroT noj paauodoHom? YcTHbBIT
JKUBasi mpupoda. JeK- Peakumu sxuBo# pupoas! Ha paarnodoH. OIIpoc,
TPOMarHUTHBIE BO3MYIIe- BnusiHue 31€KTpOMAarHUTHBIX BO3MYIIE- pedepar,

HUS U OJKU3HENEATENb-|HUM Ha JKU3HEIESATEIIbHOCTh KUBBIX OpraHu3- Ipe3eHTaLNs
HOCTh JKMBBIX OpraHM3-|MOB.

MoB. OpueHranus mnepe- MexaHu3Mbl OpHEHTALMU IE€PEIETHBIX

JETHBIX NTHIl 110 T€OMar-|ITHIl 10 TEOMarHUTHOMY IOJIIO.

HUTHOMY IOJIIO.

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA

No Haumenosanue Conepanne pasziena dopma TeKyIIero

paszaena KOHTPOJIS

1 2 3 4

.|IIpeamer u 3amauu 3K010- [IpenMer M 3amauM 3KOJIOTUU 3JIEKTPO-| KOHTPOJbHAs padora,
MM 3JEKTPOMArHUTHOTOMarHUTHOTO M3JIyYEHHUSL. IIPOBEpPKa JOMAIIIHETro
U3JIy4EHHUs], €€ MECTO Cpe- Knaccudpukanus 3JIEKTPOMATrHUTHBIX 3a/1aHMSL.

I ApYrux (U3HMUECKUX|BOJH 110 YACTOTAM.

HayKk.  MexnayHapoaHas VYnbTpaduroneroBoe n3yyeHue.
KJIaccu(uKanus 3JIeKTpo- MarnuTHOe 1nosie 3eMIu.

MarHuTHBIX BOJIH IO Yac- DIEeKTpUYECKOe T0Jie 3eMITH.

ToTaM. MarHutHoe u [IpencraBnenue 0  pajvOU3IIyYEHHH
anekTpuueckoe moje 3em-|CoJHIa U TaJIaKTHK.

. Pagnonsnyuenus buonornyeckue yacsl. Binusior 1u Ha HUX
ConHua ¥ ranakTuk. buo-|{npupoHble 371€KTpPOMarHuTHbIE OIS ?
JIOTUYECKHE 4Yachl U IpH-

ponubie OMII.

2. |Bnusnue 3JIEKTpOMar- B kakoM nuama3oHe JeaT 4YacTOThI| KOHTpOJbHas paboTa,
HUTHOTO M3ITy4EHUS | 3JIEKTPOMAarHUTHOTO TOJIE KpaliHe HU3KUX 4Yac-| IPOBEpKa JOMAIIHETO
KpaifHe HU3KUX 4acTOT Ha|TOT? 3aJaHMsL.
Ounonoruuyeckre OOBEKTHI. MexaHu3MBbl BIUSHUS AJIEKTPOMArHUTHO-

Ha Bony. buodusnueckue|ro u3nyyeHus kpailHe HU3KUX 4acTOT Ha BOJY.
a¢dextel.  MexaHu3Mbl buo¢usnueckue >3¢QQexTr, BO3HHKaIO-
Bo3aeiicTBusa.  Heremo-mue mnpu BO3AECHCTBUM 3JIEKTPOMarHUTHOTO
Bble 3 (PEKTHI. IOJIs1 KpallHE HU3KUX YacTOT HA BOJY.
MexaHu3Mbl B3aMMOJEHCTBUS DIEKTPO-
MarHMUTHOTO TOJis KpailHe HM3KUX YacTOT Ha
OuosIOrnYecKre OObEKTHI.
UTo MOHUMAIOT MOJ HETEMJIOBBIMU 3(-
bexramu?

3. |BnusHue JJIeKTpoMar- B kakoM pnuamazoHe Je€XaT 4acTOTHI| KOHTPOJbHAas padora,

HUTHOTO W3IIy4EHUS |3JIEKTPOMAarHUTHOTO TOJISI CBEPXHU3KHX Yac-| IPOBEPKA JOMAIIHETO

CBEPXHHU3KHUX 4YaCTOT Ha
OMoNOrHYecKre OOBEKTHI.
Ha Bony. buodusuueckue
sbdektel.  MexaHu3Mbl

TOT?
MexaHu3Mbl BIAMSIHUSA 3JIEKTPOMarHuTHO-
TO M3JIy4EHUS] CBEPXHU3KHX YacCTOT HA BOJY.
buodusnueckue >¢QexTsl, BO3HUKAIO-

3aaHuUs.

8




BO3JICUCTBUSL.

e TPU  BO3JCUCTBUH DJIEKTPOMArHUTHOTO
TOJIs1 CBEPXHU3KUX YaCTOT Ha BOAY.

MexaHu3Mbl B3aUMOJIECHCTBUSL AJIEKTPO-
MarHMTHOTO TIOJIS CBEPXHU3KUX YacTOT Ha
OMOJIOrMYeCKHUe OOBEKTEI.

Bnusinue 3JIEKTpOMAr-
HUTHOTO HM3JIYUYCHHUS HHU3-
KHX U CPEHUX YacTOT Ha
OMOJIOTUYECKHE OOBEKTHI.
Ha Bony. buogpusnyeckue

B kakoM pguamazoHe J€XaT dYacTOTHI
3JIEKTPOMArHUTHOTO IOJII HU3KUX W CPEIHHX
4acToT?

MexaHHU3MBbI BIUSHUS DJICKTPOMAarHUTHO-
Tro I/I3J'Iy‘-IeHI/ISI HU3KUX U Cpe[[HI/IX qacToT Ha

KOHTpOJIbHAs paboTa,
IpOBEPKa JOMAITHETO
3aJjaHusl.

addexTel.  MexaHu3MBbI|BOIY.
BozneictBus. OMII B ok- buodpusnueckue 3PQexTs, BO3HUKAIO-
PECTHOCTH  TEHEPAaTOPOB|IIME TPU BO3ACUCTBUHM AJICKTPOMArHUTHOTO
pPa3IMYHBIX  YAaCTOTHBIX|IIOJISI HU3KUX U CPEHUX YACTOT HA BOAY.
JTaIra3oHoB. MexaHu3Mbl B3aUMOJICHCTBUS  DIIEKTPO-
MarHMTHOTO TIOJISI HU3KUX U CPETHUX YacTOT Ha
OHOJIOTHYECKHE OOBEKTHI.
Brusiaue DJIEKTpOMAar- Uro Takoe nH(ppakpacHoe U3TydeHUE? KOHTpOJIbHAS paboTa,

HUTHOTO W3IIy4€HUsl BBI-
COKOYAaCTOTHOTO U CBEpX-
BBICOKOYACTOTHOI'O  Jua-
IMa30Ha Ha OMOJIOTUYCCKUE
o0wvekThl. Ha BOmy. buo-
¢usnueckne  3PPEKTHI
MexaHu3Mbl  BO3JEHCT-
Bus. TeroBbie 3P PEKTHI.

UTo MOHMMAIOT MOA TEIIOBBIMU 3 eK-
tamu? EcTb JIn onacHOCTh IPU BO3/AEUCTBUU Ha
YeJI0BEKA TEIIOBOIO U3JIy4eHUsA?

B kakoM pamamazoHe JiekaT YacTOThI
JIEKTPOMAarHUTHOIO TOJsI BBICOKOYAaCTOTHOIO
1 CBEPXBBICOKOYACTOTHOTO Juana3zoHa?

MexaHu3MBbl BIUSHUSA DJIEKTPOMATrHUTHO-
IO WU3Jy4€HUs BBICOKOYACTOTHOI'O M CBEPXBBI-
COKOYAaCTOTHOIO Mana3oHa Ha BOAY.

buodusnueckue 3¢pdexrsr Moryr Bo3HU-
KaTb IPU BO3JEHUCTBUU DJIEKTPOMArHUTHOIO
IIOJIS1 BBICOKOYAaCTOTHOTO M CBEPXBBICOKOYAC-
TOTHOT'O AMAaIla30Ha Ha BOAY.

MexaHu3Mbl B3aUMOJEHUCTBUSL AJIEKTPO-
MarHMTHOT'O TOJIS BBICOKOYACTOTHOTO M CBEPX-
BBICOKOYACTOTHOTO JMara3oHa Ha Ouoyioruye-
CKHE OOBEKTHI.

IIPpOBEPKa JOMAIITHETO
3agaHusd.

Bnusiaue 3IIEKTpOMAT-
HUTHOTO U3ITy4eHUs
KpalHEBBICOKOYaCTOTHOI'O
JMarnasoHa Ha Ouojoruye-
ckue o0beKThl. Yenoseka.
Ha Bony. buodpusnueckue
abdexT.  MexaHU3MBI
BO3JICHCTBUS.

[TocnencTBus BO3AEHCTBHS Ha 4YEIOBEKA
KBY nznyuenus.

B kakoM pamamazoHe JexkaT YacTOThI
anekTpomarautHoro noist KBY nuanazona?

MexaHu3MBbl BIASIHUS JIEKTPOMAarHUTHO-
ro uznyuenuss KBY nnamnaszona Ha Bogy.

buo¢usnueckue >3¢QQexTr, BO3HHKaIO-
e IpU BO3ACUCTBUU DJIEKTPOMATHUTHOIO
IOJIs1 KpaliHe BBICOKOYACTOTHOI'O AMana3oHa Ha
BOZY.

MexaHu3Mbl B3aUMOJIEHCTBUSL AJIEKTPO-
MarHMTHOTO NOJII KpaiHE BBICOKOYACTOTHOI'O
Jana3oHa Ha OMOJIOrHYecKrue OOBEKTHI.

KOHTpOJIbHas paboTa,
IPOBEpPKa JOMAIIIHETr o
3a1aHus.

Bnusuue JEeKTpoMar-
HUTHOTO W3JTydeHUs TH-
MEPBBICOKUX YacTOT Ha
O6uonoruueckre OOBEKTHI.
Ha Bony. buogusnyeckue
abdext.  MexaHU3MBI

IlocnencTBusg BO3JCHCTBHS Ha 4elOBEKa
3J'ICKTpOMaFHI/ITHOFO I/ISJ'Iy‘—IeHI/IH I‘I/IHepBBICOKI/IX
YacToT.

B KaKOM [auaria3oHeE JICKaT 4YaCTOTHI
3JEKTPOMArHUTHOTO TOJISI  TUIIEPBBICOKOYA-
CTOTHOT'O THana3oHa?

KOHTpOJIbHAas pabora,
MpOBEpPKa JOMAIITHETO
3aJaHMsL.
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BO3JICUCTBUSL.

MexaHu3Mbl BIUSHUS AJIEKTPOMArHUTHO-
r'0 M3JIy4€HHs TUIIEPBBICOKOYACTOTHOTO JHara-
30Ha Ha BOJY.

buodusuueckne >¢PQexTs, BO3HUKAIO-
e Mpu  BO3JACHCTBUHM 3JIEKTPOMArHUTHOTO
MOJIsI THUIEPBBICOKOYACTOTHOTO JMAala3oHa Ha
BOAY.

MexaHu3Mbl B3aUMOJIEHUCTBUS AJIEKTPO-
MarHUTHOTO TIOJISi TUIEPBBICOKOYACTOTHOTO
Jara3oHa Ha OMOJIOTHYECKUE OOBEKTHI.

Pamnodon B atmocdepe u
KUBas mpupona. IIeK-
TPOMarHUTHHIE BO3MYIIIE-
HUS W OKU3HEHCATENb-
HOCTb JKHUBBIX OpraHu3-
MoB. OpueHranus mnepe-
JIETHBIX NTHIl 1O reoMar-

Uto nmoHuMaroT noj paauodoHom?

Peaknuu >xuBoii pUpOABI Ha PATHODOH.

Bnusinue 535€KTpOMarHUTHBIX BO3MYIIE-
HUW Ha JKU3HEACSITENBHOCTh KUBBIX OpraHU3-
MOB.

MexaHu3Mbl OpUEHTALUU TEPEJIETHBIX
IITULL [0 TEOMAarHUTHOMY TOJIIO.

KOHTpOJIbHAs paboTa,
IPOBEpPKaA JOMAIIIHET 0
3a7aHusl.

HUTHOMY TIOJIIO.

2.3.3 JlabopaTopHbIe 3aHATHS

CornacHo yueOHOMY IUIaHy J1a00paTOPHBIE 3aHATHUS 110 TaHHOW AUCIHUILTMHE HE MPETYCMOTPEHBI.
2.3.4 IlpumepHasi TeMaTHKA KypPCOBBIX PadoT (IIPOEKTOB)

CornacHo y4eOHOMY IJIaHY KYpPCOBBIE pa0OTHI (IMMPOEKTHI) MO JAHHOW NUCHMIUIMHE HE TPEIy-
CMOTPEHBL.
2.4 IlepeyeHb y4eOHO-MeTOAHYECKOI0 olecrevyeHHUsl JJISl CaMOCTOSITeIbHOH padoThl 00y-
YAKIIMXCH M0 AMCHUILINHE (MOIYJII0)

HepequL y‘{e6HO-MeTO,Z[I/I‘{eCKOFO obecreyeHus JAUCHHUIIIIMHBI 110 BBIIIOJI-

Ne Bux CPC HEHHUIO CAaMOCTOSITEIIbHON paboThI
1 2 3
1. I Bbapeiie M.I'., Bacunses H.C., Kynukosa H.H., Ixxumak C.C. Biusaue
popaboTka Teope-
THHECKOro MaTepHaNa HU3KOYACTOTHOTO AJIEKTPOMArHUTHOTO MOJISI HA OMOJIOTHYECKUE CHCTEMBI.
Pocros-na-Jlony: FOHII PAH, 2008. 288 c.
2. [Toxroroska k 3amure | Hukonaiikun H.H. Dxonorus: yuebnuk ans By3oB / H.M. Hukonaiikus,
J'[a60paT0pH1,1x pa60T H.E. Hukomnaiikuna, O.11. MenexoBa. — M.: ILpoq)a, 2008.
3. Beromkun A.I'. 3amura okpyKarlien cpeapl OT FHEPreTUYECKUX BO3-
Pedepar nevictBuit: Yue6. mocodue aist By30B / A.I'. Beromkun. — M.: Beicur. k.,
2010.
4, [ToaroroBka mpe3en- |Kyknes FO.U. ®usnueckas sxonorus. YuebHoe nocodue i CTyI€HTOB

Taluu 10 Teme pede-
para

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

Y4eOHO-METOAMUECKHE MaTepHalbl sl CAaMOCTOSATEIBHON paboOThl O0YJArOIIMXCS U3 YHCTa UH-
BAJIMJIOB U JIMIT C OTPAHUYECHHBIMU BO3MOXKHOCTAMH 3710poBbs (OB3) nmpenocrasmsitores B popmax, amar-
TUPOBAHHBIX K OTPAHUYEHUSM UX 3I0POBbS U BOCIPUSATHUS HHPOPMAIUH:

Jns man ¢ HapyIeHussMH 3peHUS:

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA.

Jlns1 man ¢ HapyIeHusIMH cityXa:

— B 1e4atHoi opme,

— B (pOpMe PIIEKTPOHHOIO IOKYMEHTA.
JUnist a1 ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATENIBHOTO anmapara:
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— B IIeYaTHOU opme,

— B (popMe AIIEKTPOHHOTO TIOKYMEHTA.

JlaHHBII TIepeYeHb MOKET OBITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHI'€HTa 00YyJaroIInX-
csl.

3. O6pa3oBaTeibHbIE TEXHOJIOTUH

B npornecce npenogaBanus AMCUUIUIMHBI UCTIONB3YIOTCS CIEIYIOIINE METO/IBIL:

— JICKIUH,

— MPOBEICHHUE MTPAKTUICCKHUX 3aHSATUH;

— JIOMalTHKE 3aaHuUs;

— Ompoc;

— MH/IMBUTyaJIbHbIC TPAKTUICCKHEC 3a/1aHUS;

— KOHTPOJIbHBIC Pa0OTHI;

— TeCTHPOBAHHUE;

— myOMYHas 3anuTa JJabopaTopHbIX padoT;

— KOHCYJIbTAIIUU MIPENOABATEIEH;

— CaMOCTOsTENIbHAs paboTa CTYIEHTOB (M3y4YEeHUE TEOPETUYECKOTO MaTepHalla, MOJAroTOBKA K Jia-
OOpaTOPHBIM 3aHATHUSM, BBHIIIOJHEHUE JIOMAITHUX PabOT M WHIAWBUAYAIBHBIX THIIOBBIX PacueTOB, MOJATO-
TOBKA K OIPOCY, TECTUPOBAHHUIO U 3a4ETY).

Jlyis mpoBeZicHHsI BCEX JICKIIMOHHBIX M TPAKTUYECKUX (CEMHHAPCKUX) 3aHATHH HCIOJB3YIOTCS
MYJIbTHMEMIHBIC CPEJICTBA BOCIPOM3BEICHUS AKTUBHOI'O COJEPIKUMOTO, MO3BOJSIONICTO CIYIIATENHO
BOCIIPHHUMATH 0OCOOEHHOCTH M3Y4aeMOTr0 MaTepralia, 3a4acTyl0 UTPAIOIINE PEHIAIOIIYIO POJIb B TOHUMa-
HUM W BOCTIPUATHH, a TaKKe POPMUPOBAHUH MPOPECCUOHATBHBIX KOMIICTEHIMH. IHTepaKTUBHBIC ay/Iu-
TOPHBIC 3aHATHUS C WCIIOJIb30BAHHEM MYJIbTUMEIUHHBIX CHCTEM MO3BOJISIIOT aKTHBHO W (P (EKTUBHO BO-
BJICKATh y4alllUuXCs B y4EOHBINH MPOIECC M OCYIIECTBIATh OOPaTHYIO CBsi3b. [IOMUMO 3TOTO, CTAHOBUTCS
BO3MOKHBIM 3(ppekTHBHOE 00CYKACHNE CIOKHBIX U JUCKYCCHOHHBIX BOIIPOCOB M MTPOOIIEM.

[To u3y4yaeMoii TUCIMILIMHE CTYJCHTaM HPEIOCTABIISICTCS BO3MOXKHOCTh OTKPBITO IMOJIb30BAThCS
(B TOM 4HClIe KOMUPOBATh HAa JIMYHBIE HOCUTEIM MH(OPMAIUK) MOJTOTOBICHHBIMU BEIYIIUM JTaHHYIO
JMCLUUIUIMHY TIpenojaBaTelieM MaTephallaMd B BHJC IJIEKTPOHHOTO KOMILJIEKCA CONMPOBOKIEHHUS,
BKJIIOYAIOLIETO B Ce0s:

— DJIEKTPOHHBIE KOHCIIEKTHI JIEKIINH;

— 3JIEKTPOHHBIC TUIAHBI TPAKTHYECKHUX (CEMUHAPCKUX ) 3aHIATH;

— DJIEKTPOHHBIE BapUaHThl YU4eOHO-METOIUYECKOTUX MOCOOMI /s BBIMOTHEHHs TaOOPaTOPHBIX
3aJJaHUM;

— CIIMCKHU KOHTPOIBHBIX BOMPOCOB K KAXKI0M TeMe U3y4aeMoro Kypca;

— Pa3HOOOpPa3HYIO JOIMOJHUTEIBHYIO JUTEPATYypy, OTHOCAIIYIOCS K M3ydaeMOil IMCUUIUIMHE B
AIIEKTPOHHOM BHJIE (B Pa3iUYHBIX TEKCTOBBIX opmatax *.doc, *.rtf, *.htm, *.txt, *.pdf, *.djvu u rpadu-
yeckux opmarax *.jpg, *.png, *.gif, *.tif).

ConpoBokJIeHHE CaMOCTOSTENBHON PaObOThI CTYACHTOB TaK)Ke€ OPraHW30BaHO B cIeAyoIuX Ghop-
Max:

— YCBOEHHE, JIOTIOJJHEHHE W BHUKAHUE B pa30HpaeMbie pa3zelbl TUCIUIUITMHBI P TOMOIIH 3Ha-
HUH MOJTy4aeMbIX 1O CPEACTBaM M3yYSHHS PEKOMEHIYEMOM JTUTEpaTyphl U OCYIIECTBIsIEMOE IyTeM Ha-
nucaHus pedepaTuBHbIX pabdoT;

— KOHCYJIbTaIli{, OPraHU30BaHHBIC JJIS Pa3bsICHEHUS MPOOJIECMHBIX MOMEHTOB IPHU CaMOCTOS-
TETHHOM M3YYE€HUU TEX WIIM UHBIX aCIIEKTOB pa3JieNoB ycBanBaeMon HH(GOPMAIIUU B AUCIUTLIHHE.

OcHoBHBIE 00pa30BaTeIbHBIE TEXHOJIOTHUH, HCIIOIB3YeMbIE B YI€OHOM ITpoIiecce:

— MHTEPAKTUBHAS JIEKIHS C MYIbTUMEIUHHON CUCTEMON C aKTUBHBIM BOBIICYCHHEM CTYJCHTOB B
y4eOHBIN MpoLecc U 0OpaTHON CBA3BIO;

— JIGKIIH C TIPOOJIEMHBIM U3JI0KEHUEM,;

— 00CYXI€HHE CIOXKHBIX M TUCKYCCHOHHBIX BOIPOCOB U MPOOJIeM U pa3pelieHne mpoodieM;

— KOMITBIOTEPHBIC 3aHATHS B PEKUMAaX B3aUMOICUCTBUS «IIPENOAaBaTeNlb — CTYACHTY, «CTYACHT —
TIPETIO/IABATENbY, «CTYIEHT — CTYICHTY;

— TEXHOJIOTUHM CMEIIAHHOTO O0yYEHHs: JUCTAHIIMOHHBIC 3a1aHUs U YIIPAKHEHUsI, COCTaBIICHHUE TJI0C-
CapHrieB TEPMHHOB U OTIPEJICIICHII, TPYIITOoBbIe MeToIbI Wiki, HHTEpHET-TECTUPOBAHUE U aHKETHPOBAHHE.

WutepakTuBHBIE 00pa30BaTeIbHBIC TEXHOIOTHH, HCIIOIb3YEMBIE B ayIUTOPHBIX 3aHATHSIX:
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— TEXHOJIOTUS Pa3BUTHUSI KPUTHUECKOTO MBILIUICHNUS;

— JIEKIIUH € IPOOJIEMHBIM U3JI0KEHHUEM,;

— UCTOJIb30BaHUE CPEACTB MYJIbTUMEINA,

— U3y4YCHHE U 3aKpeIUIeHHEe HOBOTO MaTepuana (MHTEpaKTHBHAS JIEKIHs, paboTa ¢ HarIsAHBIMUA
MOCOOMSIMH, BUJICO- U ayJuOMaTeprallaMu, UCIIOIb30BaHNe BOIIPOCcOB, COKpaTUYECKUN AUAIIOT);

— oOcyXaeHue CIOXKHBIX M AUCKYCCHOHHBIX BOIIPOCOB M MpobieM («3aliMu MO3UIHMIO (IIKaia
MHEHUI )», IPOEKTUBHbIE TEXHUKU, «OAUH — BIBOEM — Bce BMecTe», «CMeHH Mmo3unuioy, «/luckyccus B
CTHJIE TEJIEBU3MOHHOT'O TOK-LIOY», 1€0aThl, CHAMIIO3UYM);

— pazpemrenue npodsieM («/lepeBo pemenuii», «Mo3TroBoOH MTYPM», «AHAIU3 Ka3yCOBY);

— TBOPYECKHE 3a/1aHNUS;

— paboTa B MaJbIX Ipynmnax;

— UCIOJIb30BAHUE CPEJICTB MYJIbTUMEIUA (KOMITBIOTEPHBIE KIIACCHI);

— TEXHOJOTHSI KOMIIBIOTEPHOTO MOJIEJIMPOBAHUS YHUCIEHHBIX pAacue€ToB B HHXKEHEPHO-
matematuueckoit cucteme MATHCAD (unu cucteme komnbroTepHoi maremaruku MATLAB).

4. OneHo4HbIe CpeacTBa JJIsl TEKYILIero KOHTPOJIsl YCIIeBAeMOCTH U MPOMEKYTOYHOH aTTe-
CTallUU

Texkynui KOHTPOJIb:

— KOHTPOJIbHBIE BOIPOCHI 110 pa3zenaM yueOHOI porpaMmsl;

— 3ammuTa 1a00paTOPHBIX PadoT;

— pedepar;

— Ipe3eHTanus 1o TeMe pedepara;

— BHYTPUCEMECTPOBas aTTeCcTalusl.

IIpoMeKyTOUHBIN KOHTPOJIb:

—3K3aMeEH.

4.1 ®oHj OLEHOYHBIX CPeCTB AJIA NPOBeleHUs TeKyllel aTTecTanuu

4.1.1 IlpuMepsl KOHTPOJIBHBIX BOIPOCOB 110 pa3jiesaM y4eOHOH IPOrpaMmabl.

KoHTposbHbIe BONPOCH! IPEeHA3HAYEHBDI:

— JI711 YCTHOT'O OIIPOCa HA JIEKLINOHHBIX 3aHATHSIX;

— 1711 BHYTPUCEMECTPOBON aTTECTALIUN;

— B KQ4€CTBE JIOTNOJIHUTEIBHBIX TEOPETUUECKUX BOIIPOCOB IIPH Cllaye CTyJE€HTaMH OTYETOB IO Jia-
O0opaTopHBIM paboTam.

1. Ilpeamer u 3a1aun SKOJOTHH JIEKTPOMArHUTHOTO M3JIy4eHHs], €€ MECTO Cpeau Apyrux (usu-
YecKuX Hayk. MexayHapojHas KiaccuuKalus 3JIEKTPOMArHUTHBIX BOJIH MO YacToTaM. MarHutHoe u
anekTpuyeckoe nosue 3emnn. Pagnonsnyuenus ConHua v rajgakTuk. buomorndeckue 4acsl U IpUpPOIHBIE
OMIL.

2. BriusiHue 37€KTPOMAarHUTHOTO M3JIy4eHHs KpaiiHe HU3KUX YacTOT HAa OMOJIOTHYeCKHe OOBEKTHI.
Ha Bony. buoduzuueckue spdextsi. Mexanusmol Bo3aeicTus. Heremmobie 3 hekTol.

3. BiusiHue 371€KTPOMAarHUTHOTO M3IYYEHUs CBEPXHU3KHX 4YacTOT Ha OMOJIOTMYECKHE OOBEKTHI.
Ha Bony. buoduznueckue rspdpextsi. MexaHu3zMbl BO3EHCTBUS.

4. BaustHMe 3JIEKTPOMAarHUTHOTO M3JIyY€HHs] HU3KHX M CPEIHUX 4acTOT Ha OMOJIOTHMYECKUe 00b-
exThl. Ha Bony. buodusuueckue ahdextsl. Mexanuzmel Bo3aeiicteus. OMII B okpecTHOCTH TeHepaTopoB
Pa3IMYHBIX YAaCTOTHBIX TMANIa30HOB.

5. BiusiHMEe 371€KTPOMAarHUTHOTO M3IYYEHHsI BHICOKOYACTOTHOTO U CBEPXBBICOKOYACTOTHOTO IUa-
na3oHa Ha Ouonorumueckue o0bekThl. Ha Bony. buodusmueckue sdpdextsl. MexaHu3Mbl BO3AEHCTBUS.
TemoBbie 3¢ (HEKTHI.

6. BnusiHMe 3J1eKTPOMArHUTHOTO M3IY4YEHUs! KpaiHEeBBICOKOYACTOTHOIO JHMana3oHa Ha OMOJIOTH-
yeckue 00bekThl. YenoBeka. Ha Bony. buodusnueckue 3¢pdextsl. MexaHu3Mbl BO31€HCTBUS.

7. BiusiHue 351eKTpOMarHuTHOTO U3ITy4eHUs] TUIIEPBBICOKUX YaCTOT Ha OMOIOTHYECKHE OOBEKTHI.
Ha Bogy. buoguznueckue a3 dextsl. MexaHu3Mbl BO3ACHCTBUS.

8. Paamnodon B atmocdepe u xuBasg nmpupojia. DIEKTPOMArHUTHbIE BO3MYIIECHUS U >KU3HEIES-
TEIBHOCTD )KMBBIX OPraHu3MOB. OpHUeHTalUs EPENETHBIX NITUL] 10 TEOMarHUTHOMY IIOJIIO.

9. DneKTpoMarHuUTHBIE MOJI BHYTPH JKHMBBIX OPraHM3MOB U HUX POJb B PETYNALHMU MPOILECCOB
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KU3HEIEATeIbHOCTH. Mexanu3mel aeiicTBust DMII Ha MOJEKYIIpHOM YpOBHE.

4.2 ®oH/I OLIEHOYHBIX CPEICTB Il MPOBEACHUS MPOMEKYTOUHON aTTecTalul
4.2.1 TIpumepsbl BONPOCOB /IS MOATOTOBKHU K IK3aMeHY
1. Tlpeamer u 3a7auu 3KOJOTUU 3JIEKTPOMArHUTHOTO U3Iy4EHUsS, €€ MECTO CpPelU APYrux Gu3u-
YECKUX HayK.
2. MexaynapoaHas kiaccuuKamus 3IEKTPOMArHUTHBIX BOJH [0 4YacTOTaM. MarHuTHoe M
AIEKTPUYECKOE MOJIe 3eMIIH.
Papnounznydenus CoiiHia u rajlakTuk. brosiorndyeckue yacol U npupoaasie OMIIL.
4. BnusHUE 3JEKTPOMAarHUTHOTO M3TYYECHHUs KpailHe HU3KHX YacTOT Ha OMOJIOTHYECKHE O00bEeK-
Th1. Ha Bony. buodusudeckue a¢pextsl. Mexannusmsel Bo3aeicTBus. Herermnossie 3 peKThI.

5. BrusiHue 37€KTPOMAarHUTHOTO M3IYYEHUS CBEPXHU3KHX YacTOT Ha OMOJOTHYECKHE OOBEKTHI.
Ha Bony. buoduznueckue 3ppexrsi. MexaHu3MbI BO3EHCTBHUS.

6. BiusiHuEe 37EKTPOMArHUTHOTO M3JTyYEHHsI HU3KHX M CPEIHUX YacTOT Ha OMOJIOTHYECKUE 00b-
exThl. Ha Bony. buodusudeckue a¢hpexts. Mexannuzmel Bo3aeicTBus. DMII B OKpecTHOCTH FreHEPaTOPOB
Pa3IMYHbIX YAaCTOTHBIX IMANIa30HOB.

7. BnusiHue 3JIeKTPOMArHUTHOTO U3TyYEHHS! BHICOKOYACTOTHOTO U CBEPXBBICOKOYACTOTHOTO JHa-
na3oHa Ha Ouonormdeckue oO0bekThl. Ha Bomy. buodusmueckue >¢pdexrsl. MexaHu3Mbl BO3IEHCTBUS.
TennoBbie 23 HEKTHI.

8. BnmsiHMe 3JIEKTPOMArHUTHOTO M3JIYYEHUs! KPaiHEBBICOKOYACTOTHOTO AHMAINa3oHa Ha OHOJIOTH-
yeckue 00bekThl. Yenoseka. Ha Bony. buodusuueckue s dextsl. MexaHn3Mbl BO31€HCTBUS.

9. BimsiHue 3IIeKTPOMarHUTHOTO U3ITyYSHHUSI TUTIEPBBICOKMX YaCTOT Ha OMOJIOTHYECKHE OOBEKTHI.
Ha Bony. buodusunueckue s hextsl. MexaHU3MbI BO31EHCTBUS.

10. Pamgmodon B atMocdepe u KuBask MPUPOa. DIEKTPOMArHUTHBIE BOSMYIICHUS M KU3HEAES-
TEIBHOCTD )KHUBBIX OPraHu3MOB. OpHUeHTAIUS TePENIEeTHBIX MTHUI] 10 TEOMAarHUTHOMY TOJIIO.

11. DnexTpoMarHUTHBIE MOJISI BHYTPU >KUBBIX OPraHU3MOB M UX POJIb B PETYJISALMU IPOLECCOB
Ku3HeaesTenpHocTh. Mexanusmel aerictBus OMII Ha MOJIEKyIIpHOM YpOBHE.

K sk3ameHy 1o TeopeTuuecKoMy MaTepuaiy JIEKIMOHHBIX 3aHATUI JTOMYCKAIOTCS CTYJIEHThI, BbI-
MOJIHMBIIUE U 3allUTUBIINE JabopaTopHble pabOThl, MOATOTOBUBIINE pedepaT U MPE3CHTAIUI0. 3adyeT
MIPOBOAMTCS B YCTHOM (hopMe, IPU 3TOM CTYJIEHTaM 3aJatoTcs 2 BOIIpOca U3 OOLIETo MepedHs BOIIPOCOB K
3auery.

Pexomennyercs cnenyromue KpUTEpUN OLIEHKU 3HAHUH.

OneHka «HeyI0BJIEeTBOPUTEJIBLHO/HE 3a4TEHO0» BBICTABIISETCS B TOM CIy4ae, €ClIM CTYIEHT Jie-
MOHCTPHUPYET:

MIOBEPXHOCTHOE 3HAHUE TEOPETUUECKOTO MaTepUaa;

HE3HaHUE OCHOBHBIX 3aKOHOB, MOHITUIM U TEPMUHOB Y4eOHOM TUCIUIUINHBI, HEBEPHOE OIEPUPO-
BaHUE UMU;

rpyOble CTUIIMCTUYECKHUE U PEUYEBBIE OIINOKH.

OneHka «yA0BJIETBOPUTEIBbHO/32a4TEHO)» CTABUTCS CTYE€HTaM, KOTOPBIE IIPH OTBETE:!

- B OCHOBHOM 3HalO0T y4eOHO-NpOrpaMMHBIA MaTepuaia B 00bEéMe, He0OOXOIUMOM JIJIsl MIPENCTOs-
el yueOnl 1 paboThI IO Tpodeccuu;

- B LI€JIOM YCBOWJIM OCHOBHYIO JIUTEPATYpY;

- B OTBETax Ha BOIPOCHI UMEIOT HAPYIIEHUS B MOCIEIOBATEIBHOCTH M3JI0KEHHUS yUeOHOTro MaTe-
puaiia, IeMOHCTPUPYIOT TOBEPXHOCTHBIE 3HAHUSI BOIIPOCA;

- UMEIOT KPaTKHE OTBETHI TOJBKO B paMKax JIEKIIMOHHOTO Kypca;

- IPUBOJIAT HEUETKHE (POPMYITHPOBKU HPU3MUECKUX OHATUN U 3aKOHOB;

- UMEIOT CYILIECTBEHHBIE OTPEIIHOCTH U IpyOble OIIMOKHU B OTBETE HAa BOIPOCHI.

OrneHka «Xopouo/3a4TeH0» CTaBUTCS CTYJ€HTaM, KOTOpbIE IPU OTBETE:

- 00HApYKMBAIOT TBEPAOE 3HAHME MPOTPAMMHOTO MaTepuaya, KOTOPBIA U3JIararoT CHCTEMaTH3H-
POBaHO, MOCJEI0BATENILHO U YBEPEHHO;

- YCBOWJIM OCHOBHYIO M HanboJiee 3HaUuMYI0 JOMOJHUTEIbHYIO IUTEpaTypy;

- IOTIYCKaIOT OT/I€JbHbIE IOTPELIHOCTH U HE3HAUUTEIbHBIE OLTMOKHU MPU OTBETE;

- B OTBETaX HE JIOMYCKAET CEPbE3HBIX OLIMOOK M JIETKO YCTPAHSAET OT/EIbHbIE HETOYHOCTH C TO-
MOILBIO TOTIOJHUTEIBHBIX BOIIPOCOB IIPENOAABATEIIS.
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OneHka «OTIMYHO/3aYTEHO0) CTABUTCS CTYJCHTaM, KOTOPBIC ITPH OTBETE:

- 00HapYXMBAIOT BCECTOPOHHEE CUCTEMATUYECKOE U TITyOOKOe 3HaHUE MPOrpaMMHOI0 MaTepuasa
(3HaHME OCHOBHBIX MTOHATHH, 3aKOHOB ¥ TEPMHHOB Y4eOHOHN U CIIUIUIMHBI, YMEHUE ONIEPUPOBATh MIMN);

- U3JIaraloT MaTepua JOrMYHO, MTOCIIEA0BATENFHO, PA3BEPHYTO U YBEPEHHO;

- U3J1araloT MaTepual ¢ JOCTATOYHO YETKUMHU (POPMYIHPOBKAMH, OATBEPKAAEMBIMH I'papuKaMu,
U paMu WM IPUMEPaMU;

- BIIQICIOT HAyYHBIM CTHJIEM PEYH;

- IEMOHCTPHUPYIOT 3HAHHE MaTepHaja JeKIui, 0a30BbIX YUeOHMKOB U JONOIHHUTEIBHON JUTEpa-
TYpBI.

OmueHoYHbIE CPEACTBA JUIsI MHBAIUIOB M JIMIl C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0OPOBBS BBI-
OUparoTCs C Y4eTOM UX WHAMBHIYATbHBIX ICUXO()U3UYECKIX OCOOCHHOCTEH.

- IIp¥ HEOOXOJMMOCTH MHBAIWAAM M JIUIAM C OTPAaHMYCHHBIMH BO3MOYKHOCTSIMH 3/10pOBbS Ipe-
JOCTABIISICTCS JOMIOJHUTEIBHOE BPEMS JIJIsl TOATOTOBKH OTBETA HA 3a4eTe;

- TIpY IPOBEJICHUU MPOLEAYpPhl OLICHUBAHUS PE3yJIbTaTOB 00YUYEHUs] MHBAJIHUJIOB U JIUI] C OTPaHH-
YEHHBIMU BO3MOXXHOCTSIMH 3JI0POBbsI IIPEyCMaTPUBACTCS MCIOJIb30BAHNE TEXHUYECKUX CPENICTB, HE0O-
XO/IUMBIX UM B CBSI3H C MX WHAWBUAYATBHBIMU OCOOCHHOCTSIMU;

- TIp¥ HEOOXOAMMOCTH I O0YYAIOIIUXCS C OTPAaHUYEHHBIMU BO3MOYKHOCTSIMH 3/I0POBbS 1 MHBA-
JIMJIOB TIPOLEypa OLICHUBAHUS PE3YIbTATOB O0YUYEHHUS MO JAUCIUIUIMHE MOXKET IPOBOAUTHCS B HECKOJIb-
KO 3TaroB.

[Ipouenypa oreHNBaHHS PE3yJILTATOB OOYUCHUSI MHBAJIHU/OB U JIUI] C OTPAaHHYCHHBIMU BO3MOKHO-
CTSIMH 3/I0POBBSI IO TUCIHILIMHE (MOIYJIIO) TIPEAyCMaTPUBAET MPEI0CTaBICHNE HHPOpMaUU B popmax,
aJlalITUPOBAHHBIX K OTPAaHUYCHUSM UX 3[J0POBBS U BOCIPHUATUS HH(POPMALIUH:

Jist U1 ¢ HapyIIEHUSIMH 3pEHHS

- B ()OpMe 3JIEKTPOHHOTO JJOKYMEHTA.

JIns AL ¢ HapyIeHusIMHU CilyXa:

— B [IeYaTHOM (opme,

— B (pOopMe PIIEKTPOHHOTO TOKYMEHTA.

Jnst I ¢ HapyIIeHUSIME OTIOPHO-/IBUTAaTENIFHOTO aniapara:

— B miedaTHoi opme,

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA.

JlaHHBII TIepedeHb MOKET OBITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHIEHTa 0OYJarOIIHX-
csl.

S. IlepeyeHb OCHOBHOM W JONMOJHHUTEJILHOW Y4eOHOH JHMTepaTypbl, HCOOXOAMMOH I OCBOCHHSA
AMCHUIIMHBI (MOAYJIs1)

5.1 OcHoBHasi JiuTepaTypa:

1. bunru, B. H. Ilpunuunst snekrpomarautHoit 6uodpusuku [Tekcr]| / B. H. bunru. - Mockaa:
OUSMATIINT, 2011

2. lxkumak C.C. DKOJIOTHYECKUE ACIEKThl B3aMMOJICHCTBHS 3JIEKTPOMATrHUTHOTO TIOJII ¢ OHOJIO-
rMYecKUMHM cuctemamu: ydeOHoe nocobue / C. C. xumak u 1p.; M-Bo oOpa3oBanus u Hayku Poc. ®e-
nepanmn, Kybanckwuii roc. yH-T. - KpacHonap: Kybanckuii rocynapctBenHslii yausepeutet, 2017. - 79 c.

3. Cnnuak, B. B. DnexkrpomarauTsiii reorepmometp [Teker] / B. B. Cnnyak, O. K. 3axapoBa; Poc.
akaJl. HayK, H-T duzuku 3emnu, LleHTp reosnekTpoMarHuTHBIX Mccl. - Mocksa: Hayunsiii mup, 2013

5.2 JlonoJiHUTEIbHAS TUTEpaTypa:

1. ITpecman A.C. DnekTpoMarHuTHas CUTHaJIM3ausl B »kuBod mpupoze. M.: CoBeTckoe paauo.
1974. 64 c.

2. Py6un A.b. buodusuka. M.: Hayka. 2004. 448c.

3. Ilpecman A.C. DiekTpoMarHuTHbIE OIS U xuBas mpupoaa. M.: Hayka. 1968. 283 c.

5.3. IlepuoanyecKkue U3AaAHUS:

buodusnka

UzBectus By30B. CeBepo-KaBkasckuii pervion. Texnuueckue HayKu
W3BecTust BhICIIUX yueOHBIX 3aBeieHui. Paguogusnka
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N3BecTus BrICIINX Y4eOHBIX 3aBe/IeHUN. PamnosnekTponnka

N3BecTus BoIcIIUX yueOHbIX 3aBeeHuil. CeBepo-KaBkasckuil pernon. EctecTBeHHBIE HAYKH

N3BecTus poccuiickoit akagemun Hayk. Cepust pusndeckas

[TuceMa B s)KypHAJ SKCIEPUMEHTAIBHON U TEOPETUIECKOH (pr3uKH

Pagnorexnuka

PannorexHuka u 31€KTpOHMKA

VYcnexu COBpeMEHHOU paiio3IeKTPOHUKN

VYcenexu (pu3NYecKux HayK — €KEeMECIYHBIN KypHal. DIEKTPOHHAS BEpPCHUs KypHalla: aHHOTAIIUH,
crathu B (hopmate pdf

6. Ilepeuens pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOH ceTH «HTepHET», HEOOX01H-
MBIX JIJISl OCBOEHHUS THUCUMILIAHBI (MOYJIs1)
1. UadopmannonHas cucrema «EqiHOE OKHO JOCTYyIa K 00pa30BaTeIbHBIM PECypcam»:
http://window.edu.ru/window
2. bubnmorteka 3eKTPOHHBIX y4eOHUKOB:
http://www.book-ua.org/
3. PyOpukoH — KpynHenmmii sHuukIioneauueckuii pecypec Murepuera:
http://www.rubricon.com/
4. AHHOTHPOBaHHBINA TeMAaTHYECKUI KaTanor IHTepHET pecypcoB 1o (usuke:
http://www.college.ru/
5. ®enepanbHblii 00pa30BaTENFHBINA TOPTAT:
http://www.edu.ru/db/portal/sites/res_page.htm
6. KaTanor Hay4HBIX pecypcoB:
http://www.scintific.narod.ru/literature.htm
7. bonbias HayyHast OnOIHOTEKA:!
http://www.sci-lib.com/
8. EcrecTBeHHO-HayYHBIH 00pa30BaTEIbHBIN MTOPTA;
http://www.en.edu.ru/catalogue/
9. YueOHo-o0pa3oBatenbHas Gpu3nko-mareMaTuieckas oundnmoreka caiita EQWorld:
http://eqworld.ipmnet.ru/ru/library/physics/
10. Texunueckas OuOIHOTEKA:
http:// techlibrary.ru/

7. MeToau4eckue yKasaHus AJ1s 00y4aromuxcs M0 0CBOCHUIO JMCIUILIHHBI (MOIYJIsA)

Ha camoctosarensnyto paboTy cryaentoB orBoautca 40% BpeMeHH OT OO0IIeH TpPyIOEeMKOCTH
aucuuIuiHbel.  CONpOBOXKJICHHE CaMOCTOSATENIbHOW padOThl CTYJEHTOB OPraHU30BaHO B CIEAYIOLIMX
dhopmax:

CamocrosTenbHas paboTa NpU3BaHa 3aKPENUTh TEOPETUUECKUE 3HAHUS M NPAKTUYECKUE HABbIKH,
IMOJIYYCHHBIC CTYACHTAMHW Ha JICKIHAX, MPAKTUYCCKUX U na6opaTopHHx S3aHATUAX. KpOMe TOro, 4acTb
BPEMEHH, OTIYLIEHHOT0 Ha CaMOCTOSITEIbHYIO padoTy, 10JKHA OBITh UCIOJIb30BaHA HA OCBOEHUE TEOpe-
THYCCKOTO MaTC€pualia o JMCHUIIJIMHE U Ha TOJATOTOBKY K J'Ia60paTOpHBIM 3aHATHUAM.

8. IlepeueHb MH(POPMAIMOHHBIX TEXHOJIOTHI, HCMOJIbL3YeMbIX NIPH OCYLECTBJIEHUH 00pa3oBaTeib-
HOTI'0 Mpoluecca no AMCHUIINHEe

8.1 IlepeueHb HEOOXOAUMOI0 POTPAMMHOI0 00ecIeyYeHust

1. Onepaunonnas cucrema MS Windows.

2. UnrerpupoBannoe opucHoe npuioxenne MS Office.

3. IIporpamMHOe obecrieueHue Al OpraHU3aliK yIpaBisieMoro u 6e3onmacHoro jaocryna B MH-
TEpHET.

4. IIporpammHoOe obecnieueHue i 6e30macHoil paboThl Ha KOMIbTepe — (PaiIOBbIi aHTHBHPYC,
MIOYTOBBIA aHTUBUPYC, BEO-aHTUBUPYC U CETEBOI 3KpaH.

8.2 IlepeyeHb He0OXOAUMBIX HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM
1. Buxkunenust — cB0O0HAS SHIUKIIOIETUS.
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9. MarepuajJbHO-TeXHHYECKasT 0a3a, HeoOXoAuMAasi ISl OCYHIECTBJIEHUS 00Pa30BaTeJbHOIO MPO-

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

2. dusnueckas SHIUKIONE IS
http://www.femto.com.ua/articles/

3. Axanemuk — CrioBapy U SHIMKIIONIEINH HAa AKaJeMHKe
http://dic.academic.ru/dic.nsf/enc physics/150/Atomuas dbusuka/

4. Nadopmanuunonnsie pecypesl oubnmoreku @I'6OY BITO
«KybaHCckuii rocy1apCTBEHHBIN YHUBEPCUTETY:.
http://www.kubsu.ru/University/library/resources/

5. PyOpukoH — KpyImHEHIINH SHIIUKIIONEANYecKui pecypc MuTepHera:
http://www.rubricon.com/

5. Ckormyc — 6a3a JaHHBIX BEAYIINUX 3apyOS)KHBIX MyOIUKAIHA

WWW.SCopus.com

mecca mo JTMCHMIIJINHE

MarepualibHO-TEXHHUYECKOE 00ecTIeYeHUE JTU CLIUTITMHBI

No Bug pabor
Y OCHAIIEHHOCTh

1. Jlekimonueie 3aHs- | Aynutopusi 227C, ocHallleHHas TEPEHOCHBIM IMPOEKTOPOM HU
TUA MarHUTHO-MapKEPHOU JIOCKOM.

2. Cemunapckue 3ans- | Aynuropust 227C, ocHallleHHas MEPEHOCHBIM IIPOEKTOPOM U
TUSA MarHUTHO-MapKEPHOU JIOCKOU.

3. | JIaboparopusie 3a- | JlJabopatopuss 323C, ykoMmIuIeKTOBaHHasi 00OpyJOBaHUEM HeE-
HATUS 00X0IMMBIM JJIs MPOBEJICHUS 1ab0paTOPHBIX paboT

4, Texymuii KoH- | Ayautopusi 311C, ocHaileHHass KOMIBIOTEPHON TEXHUKOH C
TpOJib,  IMPOMEXKY- | MOJKIFOYEHUEM K ceTu HTepHeT
TOYHAs aTTeCTalMs

5. CaMocrosgTenbHas Ayautopus 311C, ocHalleHHass KOMIIBIOTEPHOW TEXHHUKOH ¢
pabora BO3MOKHOCTBIO TIOJKJIFOUYEHHUS K ceTH «HTepHET», MpOorpaMMon

SKPAHHOTO YBEIWYEHUS M OOECIEeYEHHBIH JOCTYIIOM B 3JCK-
TPOHHYIO MH(OPMALMOHHO-00pa30BaTEeNbHYIO CPENy YHUBEPCHU-
TeTa.
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