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Mporpamma aucumnanHbl "ONeKTpoanHaMmKa 1 OCHOBbI ANEKTPOAMHAMMKIM crnowHbix cpen”; 28.03.01 "HaHoTexHonornm u
MUKPOCUCTEMHAS TexHMKA".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma aucumnanHbl "ONeKTpoanHaMmKa 1 OCHOBbI ANEKTPOAMHAMMKIM crnowHbix cpen”; 28.03.01 "HaHoTexHonornm u
MUKPOCUCTEMHAS TexHMKA".

Mporpammy oucumnnuHbl paspaboTan(a)(m) Kytysos A.C. ; ctapwmii npenogasartenb, K.H. (AoueHT) JlapnoHos A.J1.
(Kadbenpa teopetnyeckoin domnankn, OtoeneHne pmankn), Alexander.Larionov@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
pe3ynbtatamm ocsoeHus OMOMn BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
OriK-1 CNoCOBHOCTb NPEeACTaBNSATb aAeKBaTHYIO COBPEMEHHOMY YPOBHIO 3HAHWIA Hay4HYO

KapTUHY MMpa Ha OCHOBE 3HaHUA OCHOBHbIX NOMOXEHNA, 3aKOHOB 1 METOLOB
eCTeCTBEHHbIX HayK N MateMaTtukun

Orik-2 CrNocobHOCTb BbISIBNSIT €CTECTBEHHOHAYYHYIO CYLWHOCTb NPo6ieM, BOZHMKAOWMNX B
Xo4e npogpeccrmoHanbHON AesaATeNbHOCTU, NPUBEeKaTb Of1s X peweHns
COOTBETCTBYOWWNIA PUIMKO-MaATEMATNYECKUIA annapar

MK-1 CNocoBHOCTb NPOBOANTL PU3NKO-MATEMATNHECKOE MOLENVMPOBAHNE NCCNEOYEMbIX
NpoLECCOB HAHOTEXHONOMUM 1 06 BEKTOB HAHO- Y MUKPOCUCTEMHOM TEXHUKM C
NCMONb30BAHNEM COBPEMEHHbBIX KOMMbIOTEPHBIX TEXHOMNOMUIA

O6yyatolmiics, 0OCBOVBLUNA AUCLUMANHY (MOOYNb):
JonxeH 3HaTb:

3aKOHbl MVKPOCKOMUYECKOM 1 MaKpOCKOMMYECKO 3NEKTPOANHAMUKM 1 CPEPbl UX MPUMEHEHUSI, MONOXEHUS
cneunanbHOM TeopUW OTHOCUTENBHOCTU W PENSITUBUCTCKON 9NEKTPOANHAMYIKM.

JonxeH ymeTb:

MCMonb30BaTh Nosy4eHHble 3HaHUS ANs MOCTAHOBKM 3a4a4 Mo Teopun 3eKTPOMarHUTHbLIX NOnei.
HonxeH Bnagetb:

HaBbIKaMy NMOCTAHOBKM 1 PeLeHNs 3a8ay MUKPOCKOMUYECKOW U MaKPOCKOMMYECKOW 3NEKTPOAMHAMUKM.
LonxeH neMoOHCTpUpPoBaTb CNOCOBHOCTb U FOTOBHOCTD!

K LanbHewweMy obyyeHuto.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

HaHHas gucuunnuHa (mogynb) BkatodeHa B pasgen "61.B.0O.12 OucunnnmHel (Mogynun)" OCHOBHOWM NPOECCNOHANbHOM
obpasosatenbHol nporpammbl 28.03.01 "HaHOTEXHONOMMM 1 MUKPOCUCTEMHAS TEXHUKA (HE NPedyCMOTPEHO)" 1
OTHOCUTCS K 06513aTENbHBIM AUCLUMINHAM.

OcsauBaetcs Ha 3 Kypce B 5 cemecTpe.

3. O6bem gucuunanHbl (MOAyns) B 3a4eTHbIX eguHMLaX C YKa3aHMeM KONMYecTBa YacoB, Bbloe/IeHHbIX Ha
KOHTaKTHYI0 paboTy obyuyaloLuxcs ¢ npenopasaresnem (Mo BUAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatlomxcs

Obwas TpynoeMKOCTb AUCLMMNAUHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHuML(bl) Ha 144 yaca(os).

KoHTtakTHas paboTa - 90 yaca(oB), B TOM 4yucne nekuun - 54 yaca(os), npakTnyeckme 3aHsTUs - 36 Yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPOb CaMOCTOSITENLHOW paboThl - 0 yaca(os).

CamocTositenbHas paboTta - 18 4aca(os).
KoHTponb (3a4éT / ak3aMeH) - 36 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUMIUHBIL: 3K3aMeH B 5 cemecTpe.

4. CopepXxaHue ouCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONM4YecTBa akageMU4ecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOsITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)
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Mporpamma aucumnanHbl "ONeKTpoanHaMmKa 1 OCHOBbI ANEKTPOAMHAMMKIM crnowHbix cpen”; 28.03.01 "HaHoTexHonornm u
MUKPOCUCTEMHAS TexHMKA".

Bugabl n yachbl
KOHTaKTHOW paboThbl,
N Pasnenbl AUCUMMINHDI / Cemect MX TPYAOEMKOCTb CamocTosiTenbHas
Moayns P (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlekuvu 3aHATUA paboTbl
Buabl v yachbl
KOHTaKTHOW paboThbl,
N Paspenbl gucUUNInNHbI / Cemect MX TPYAOEeMKOCTb CamocTosiTeNbHas
Monayns P (B yacax) pa6ota
MpakTnueckune/laboparopHole
Jlekumn 3aHATUSA paboTbl
Tema 1. OCHOBHbIE 3aKOHbI U
1. lypaBHEHNS MUKPOCKOMUYECKOM 5 10 5 0 2
9NEKTPOANHAMUKMN.
Tema 2. Mukpockonunyeckas
2. 3neKTpocTaTmKka. 5 6 5 0 2
Tema 3. Mukpockonunyeckas
8. MarHuMTocTaTMKa. 5 6 5 0 2
Tema 4. OCHOBHbIE 32KOHbI U
4. lypaBHeHNs MakpOCKOMM4yeckom 5 6 5 0 2
9NEKTPOANHAMUKMN.
Tema 5. Mak
5 |Tema 5. Makpockonnyeckas 5 10 5 0 5
9NEeKTPO- 1 MarHuTocTaTuka.
6. Tema 6. bbicTponepeMeHHble 5 8 6 0 5
9NEKTPOMAarHMTHbIE NONS.
Tema 7. CneunanbHas Teopus
7. OTHOCMUTENIbHOCTMW. 5 8 5 0 2
8 Tema 8. lNoarotoska K NMCbMEHHON 5 0 0 0 1
' KOHTpOJ‘IbHOVI pabote No 1.
4.2 ok %%B%ﬂ‘ﬂhb'ﬂgﬁﬂ
O@"uk HT onb ﬁw I 0 1
Tema+ 04 OTOBK HOM s
MuKbeg E@ﬂﬁj@ﬁg”gwg@%%w@amsenna 1 ypasherfe HéhpepbisHoc B AncpdpeperansHofi n nHTerpanbHoil
C*)OF MaxoeKTOPHbIM V- CKaRAPHb RO TeHHMa b B MKPPEKOTH Kot SReKTPORVMHaMIAKE: rpaﬂif.e THa A
kannbp A1 MHBApUaHTHOCTb ypasHeHuin Makcsenna. Kgnugposka g@peHutiaBHgHm Dapambepaygns
NoTEHUNaNnoB. 3aKOHbl COXPaHEHUS SHEPrnW, MMNyNbcal MOMEHTA UMNYNbca B MUKPOCKOMMYECKPI SNeKTpoaMHaAMUKE.

I"paHUYHbIE YCNOBMS B MUKPOCKOMMUYECKOW 3NeKTPo-AnHamuke. ['padmyeckoe naobpaxerue nonei. Knaccudukaums
MUKPOCKOMUYEKNX INEKTPOMArHUTHbIX MOMEN.

Tema 2. Mukpockonuuyeckas aneKTpocraruka.

YpaeHeHue MyaccoHa u ero peweHue. OnHo- u TpéxmepHas nenbta-dpyHkuma Oupaka. O6bEMHAS NNOTHOCTL 3apsaa
LS CUCTEMbI TOYEYHbIX 3apsA0B. PasnoxeHue anekTpocTaTuyeckoro noTeHumana no MynbTunonsam. JunonbHbii
MOMEHT crCTeMbl. TeH30p KBaApyrnoibHOro MOMeHTa cuctemMbl. COBCTBEHHAS aNEKTPOCTaTUYECKas SHEPTUst CUCTEMbI U
SHEPrus 9NeKTPOCTaTMHECKOro B3aMOAENCTBUS CUCTEM. DHEPTUSI CUCTEMbI 3aPSA0B BO BHELWHEM 3/1EKTPOCTaTMHECKOM
none. SHepPrust aNeKTPoCTaT4YECKOro B3aMMOAECTBIS ABYX 3apsSA0B, 3apsiaa U AMnons, AByx aunonein. Teopema
WNpHwoy o MexaHn4eckol HeyCTONYMBOCTA CUCTEM TOYEYHbIX 3aPSXKEHHbIX YacTuL,.

Tema 3. MI/IKpOCKOI'II/I‘-IeCKaﬂ MarHutocraTtuka.

BekTopHbI noTeHUMan n HanpsaX&HHOCTb MarHTHOrO NoNst 06 bEMHbIX, MOBEPXHOCTHBbIX, MMHENHBIX TOKOB Y1 CUCTEMBI
OBUXYLWMXCS 3apsiXeHHbIx yacTul,. dopmyna Bro-Casapa-/lannaca. BekTopHbI noTeHuman n HanpsXkEéHHoCTb
MarHMTHOro MO BAANN OT OrPaHNYEHHOR B MPOCTPAHCTBE CUCTEMbI TOKOB. MarHUTHbIA MOMEHT 06 BEMHbIX,
MOBEPXHOCTHbIX, IMHENHBIX TOKOB U CUCTEMbI ABUXYLNXCS 3apsXeHHbIX yactul. OpbruTtanbHoe rupoMarHiTHoe
oTHowWweHne. Cuna 1 MOMEHT cun, OeACTBYIOWME HA OrpaHUYEHHOE B MPOCTPAHCTBE pacrnpeneneHne 06 bEMHbIX TOKOB B
MarHWTHOM none. SHeprns MarHMTHOrO MOMEHTa B MarHUTHOM none.
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Tema 4. OCHOBHble 3aKOHbI U YpaBHEHUS1 MaKPOCKOMUYECKOWN 3N1eKTPOANHAMUKW.

YcpenHeHne Mukpockonuyiecknx ypasHeHuin Makceenna. Bektopbl nonspusaumm, HaMarHM4eHHOCTUW, SNEeKTPUYECKON 1
MarHMTHoOM uHaykummn. Makpockonuyeckne ypasHeHms Makcsenna B audpdpepeHumanbHoOm U MHTerpanbHon goopmax.
["'paHn4YHbIe COOTHOWEHNS B MaKPOCKOMNNYECKON anekTpoanHammke. MatepuanbHble COOTHOWEHNS. CKansipHbIn v
BEKTOPHbI NOTEHLUMANbI B MAKPOCKOMUYECKON anekTpoanHamuke. YpasHeHus Janambepa ons noTeHumnanos u
kanmbposka JlopeHLa B MaKpoCKONMYeCKoi anekTpoamHammke. 3akoHbl Oma u Ixoyns-NeHua B audochepeHLmanbHoim
dopme. CTOPOHHME CUbl. 3aKOH COXPAHEHWS SHEPTMN B MAKPOCKOMNYECKON 3N1eKTpoanHamMmKe.

Tema 5. MaKpOCKOHW-IECKaﬂ 9J1IeKTPO- U MarHuTocTaTuka.

nOﬂﬂprIe N HenonsipHble ONSNEKTPUKN. ATOMHas, MonekynsapHasa nonsapn3dyeMocTb U cTathdeckasa ananektTpmnyeckas
NPOHNLAEMOCTb HEMONAPHbIX AU3NEKTPUKOB. OpVIeHTaLLVIOHHbIVI MexaHN3M nondapmnsaunn NoNAPHbIX OAN3NEKTPUKOB.
OcobeHHoCTH ANeKTpoCcTaTn4eCcKmnx nonen B npoBOOHUKAX. rpaHVI‘-IHbIe COOTHOLWEeHNSA B CUCTeMax
ON3ANEKTPUK-NPoBOOHUK U OANSNEKTPUK-ONINEKTPUK. Teopema €OWNHCTBEHHOCTUN pelleHnd ypaBHEeHUs rlyaCCOHa B
cucteMax ouanekTpuk-npoBOAHUK N OANSNEKTPUK-ON3NEKTPUK. MeTon |/|306pa>KeH|/||7|. Cuctema NpoBOOHUKOB. Teopema
B3aMMHOCTU FpMHa. [MoTeHUnanbHble U eMKOCTHbIE KO3(PPULMEHTHI. SﬂeKTpVI‘-IeCKaﬂ 3Heprmsa cuctembl NPoOBOOHNKOB.

BekTopHbI noTeHLMan n HanpsaXX&HHOCTb MarHNTHOrO NONS 06 bEMHbIX, MOBEPXHOCTHBIX U IMHEWHbIX TOKOB B
cnabomarHnTHoi cpege. CobCcTBEHHAs MarHUTHas SHePrus 06 EMHOMO, MOBEPXHOCTHOrO, IMHEHOMO TOKA 1 SHEPrns
MarHMTHOro B3anMoAencTauns Tokos. KoadhduumeHTbl camonHOyKUMM 1 B3aUMHOM UHAYKUMU. MarHUTHbIA noTok. Cuna,
JencTeylowwas Ha NPoBOAHMK C TOKOM B MarHUTHOM none. MarHWTHble CBOMCTBA BelwecTs. ICTOYHMKN MarHUTHbIX
ceoncte. OduamarHetnam. Teopema Jlapmopa. MNapamarHetnam. OpreHTaUMOHHbI MEXaHN3M HaMarHn4eHus
napamarHeTukos. [MoHsATVE 0 napamMarHMTHOM pe3oHaHce. PeppomarHeTnam. eHoMeHonornyeckas Teopus
eppomarHetnama Beicca. PeppomarHuTHbIe AOMEHbI. AHTUEPPOMarHeTuam.

KBasucrtaumoHapHble 3N1eKTpOMarH1THole Nons. YCnoBns KBasnctaunoHapHocTu. YpasHeHue coctosHnsa RCL-uenoykw.
CkunH-achdoexkT.

Tema 6. BbpronepemeHHble JJIeKTpOMarHuUTHbIe NoJs.

BonHoBble ypaBHeHMWS ONs MOTEHLMANOB 1 HANPSAXEHHOCTEN ANEKTPUYECKOrO U MarHUTHOMO NONel B BakyyMe v
OLHOPOAHbIX M3OTPOMHbIX AU3NEKTpMKax. [nockue anekTpoMarH1THble BOMHbBI B ANSNEKTPUKAX, UX CBOMCTBA W
nonsipnsaums. MoHoxpoMaTnyeckme NnocKne anekKTpoMarHUTHbLIE BOMHLI B AManekTpukax. PacnpoctpaHeHue u
3aTyxaHne MOHOXPOMATMYECKUX MNIOCKMX BOMH B OOHOPOAHBIX M30TPOMHbLIX MPOBOAHMKAX. PacnpocTpaHeHne BONHOBbIX
nakeToB. [pynnoBas u gpazosasi CKOpocTU. N3nyyeHne anekTpoMarHUTHbIX BOSH. MPUHLMN NPUYMHHOCTY.
3anazgbiBatolwme 1 onepexatolme noteHumansl. Obuee n cobcTBeHHOE BpeMs 3anasnbiBaHns. Knaccudukaums 3oH
n3nyyeHus. ManyyeHne B aNeKTpMYecKoM AMMNOfbHOM NpubnuxeHnn. NanyyeHre B MarHUTHOM OUMNONbHOM 1
9MEeKTPNYECKOM KBAAPYNONbHOM NPUBAnXeHWsX. YrnoBoe pacnpeaeneHne MrHoOBEHHON MHTEHCUBHOCTW, MFHOBEHHAS
WHTEHCVBHOCTb, CPEOHSS 3a Nepuoa MHTEHCUMBHOCTb U3MydeHus. Peakumsi nanyyeHus.. Cuna nydncToro TpeHus.
CamocornacoBaHHblii Npenen NPYMEHUMOCTY KNacCUYecKol anekTpoamHaMmnki. Knaccuyecknii pagmyc anekTpoHa.
EcTecTBeHHas wupuHa cnekTpanbHbIX NMHWIA. PaccesiHue anekTpoMarHMTHbIX BONH. Paneesckoe n TOMCOHOBCKOE
paccesHue.

Tema 7. CneumanbHasi TEOPUS OTHOCUTENIbHOCTU.

MocTynatel SiiHWTeNHA. OTHOCUTENBHOCTL OOHOBPEMEHHOCTU. [peobpasoBaHus JlopeHua. CokpalleHne OBMXYLWErocs
macwTaba 1 3amenneHve xona OBUXYLLMXCS HYacoB. 3aKOH CNOXEHUSI CKOPOCTEW B TEOPWU OTHOCUTENBHOCTA. Teopus
OTHOCUTENbHOCTU M NMPUYMHHOCTb. PenaTnenctckmin nHtepsan. YetbipéxmepHas oopMynnpoBka prnsn4eckmx 3aKkOHOB.
PenstuBnctckas kuHemartuka. 4-panuyc BEKTOp, COBCTBEHHOE BPEMS!, 4-CKOPOCTb, 4-yckopeHue. Penstueucrckas
anHamuika. YpasHeHne MuHkoBckoro. ®opmyna SHWTeNHa ANs SHEPrUM CBOBOAHOM YacTuLbl. YNbTPapensTMBMCTCKUIA
W HEPENATUBUCTCKMIA Npenensl. Penstneuctckas anektpoamHamuka. Co6CTBEHHAs MNOTHOCTb 3apsha. 3akoH
COXpaHeHus 3apsiga 1 npeobpasoBaHne 06 bEMHOM NIOTHOCTU 3apsiaa. 4-NMNOTHOCTb Toka, 4-noTeHuman. YpaBHeHns
Hanambepa ons noteHumanos n kanubposka JlopeHua B YeTbIpEXMEPHO chopMe. NpeobpazoBaHns NOTEHLMANoB.
TeH30p anekTpomarHuTHoro nons. MpeobpasoBaHus nonen. PensiTnBUCTCKUE NHBAPUAHTbI ANEKTPOMArHATHOrO NONS.
MoTeHumansl 1 HANPSXEHHOCTY SNEKTPOMArHUTHOrO MOMs BBICTPO ABMXKYLENCS 3aPSXKEHHOW YacTuLpbl. YpaBHEHNS
MakcBenna B 4eTbipEXMEPHOIi hopMe. 4-BONHOBOW BekTOp. dchpdoekT Jonnnepa n abeppauuns ceeta. YpaBHeHUe
IBUXEHUS, (PyHKLMK JlarpaHxa 1 FaMunbToHa BbICTPO OBUXYLLEACS YacTuULbl B 3N1EKTPOMarHUTHOM Mone.

Tema 8. MoaroroBka K NMCbMEHHOW KOHTpOnbHOW paboTe No 1.
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Mporpamma aucumnanHbl "ONeKTpoanHaMmKa 1 OCHOBbI ANEKTPOAMHAMMKIM crnowHbix cpen”; 28.03.01 "HaHoTexHonornm u
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3anaun n3 "CbopHuka 3anad no snekrpoanHamuke” B.B. BatbirHa u U.H. TonTeirnHa:

3a4a4u No MaremMaTtn4yeckoMy annapary Knaccu4yeckon anekTpognHammkm, Homepa 1-5, 8, 9, 12-16, 37-52, 55, 56, 58,
59, 61, 62;

3a4a4u No MUKPOCKOMNMUYECKOR anekTpocTaTke, Homepa 69-85, 91, 94, 97, 98, 104, 110, 111, 119-122, 126, 127.

Tema 9. MoaroroBka K NMCbMEHHOW KOHTPONbHOM paboTe No 2.
3apaum 13 "CbopHuka 3aaay no anektpoauHammke" B.B. BateirvHa u W.H. TonTbirnHa:
3a4a4v No MakpOCKOMMYEeCcKon anekTpocTaTuke, Homepa 129-135, 142-144, 146, 148, 151, 153, 155, 181-185, 187, 192;

3ajayu no MarHuToctaTuke, Homepa 241-248, 256, 257, 262-264, 267, 268, 276.

Tema 10. Moproroeka K NMCbMEHHOMN KOHTpPONbHOWM pabote No 3.

3apauun 13 "CbopHuka 3aaay no anektpoauHammke" B.B. BatbirnHa n W.H. TonTbirnHa:

3a4a4u nNo dNeKTPOMarHMTHbLIM BOMTHAM U NEPEMEHHOMY 31.-Mar. rnonto, Homepa 399-401, 726, 728, 731, 732, 738, 739;
3a4ayv no creumanbHoOn Teopun oTHocuTenbHocTU, 543-557, 559, 560, 621-628, 630, 642, 645, 719.

5. MepeyeHb yue6HO-MeTOAMYECKOrO O6ecneyeHust Ajisi CaMoCTOsITeNbHON paboThl o6yyaroLMxcs no
AucuunnuHe (Moayno)

CamocTosiTenbHas pabota obyyaolmxcs BoINOMAHSETCS Mo 3a0aHNI0 U NPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeACcTBEHHOro yyacTus. CamocTosiTenbHas pabota noapasfnensieTcsl Ha CaMoCcTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSX U HA BHEAYAUTOPHYIO caMoCcTosTeNbHYo paboTy. CamocTosTenbHas paboTta obydyatowmxcs
BKNOYAET Kak MOMHOCTbIO CAMOCTOSITENBHOE OCBOEHNE OTLENbHBIX TEM (Pa3fenoB) AUCLUMNANHLI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaeMbIX BO BpeMsi ayanTopHoi paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0byyarowmecs YnutaroT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYIO 1 CMPABOYHYIO NUTEPATYPY, BbINONHSAOT 3aaHUs, HanpPaBneHHbIE HAa 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOMIO MO AUCLMMAVHE.

OpraHnzauus caMocTosTenbHol paboTbl 0ByHarowWmxcst pernameHTpyeTcs HOpMaTUBHBIMA OOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3N1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNOYAS:

Mopsinok opraHn3aumm 1 ocylecTBAEHNS 06pa3oBaTeNbHON AesTeNbHOCTM Mo 06pasoBaTebHbIM NPOrPamMMam BbICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpaMmmam crieumanmiTeTa, nporpammam MarmcTpatypbl (yTBepXaeH
npukasom MuHucTepctaa obpasosaHus 1 Hayku Poccuiickoin dPepepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Noe14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBefeHMA"

YcTae dheaepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOIO obpasoBaTtensHoro yupexaeHns "KasaHckmi (MprBonixXckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTPEHHEro pacnopsiaka goeiepanbHOro rocy1apCTBEeHHOr0 aBTOHOMHOMO 06pasoBaTebHOMO y4pex aeHNs
BbICLIEro npodpeccmoHansHoro obpasosarus "KasaHckuii (Mpusonxckuii) doeaepanbHblii yHuBepcuTeT"

JNNokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonkCcKoro) doeaepanbHOro yHmBepcuteTa

XacaHoB b.M. 3apauu no anekTpoanHaMmnke CnoWHbIX cpel. YuebHo-MeToauyeckoe nocobue. KOY, 2013 -
http://kpfu.ru/portal/docs/F1511199095/Zadachi_po_elektrodinamike_sploshnih_sred.pdf

6. POHA, OLLEHOUYHbIX CPEeACTB MO AUCUMUMNIMHE (MOAYNIO)

®DoHAO OLEHOYHbIX cpencTs no gucunnnnHe (Mo,u,ymo) BKNOYaeT OLUeHO4YHble MaTepunasbl, HanpaB/ieHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWA, B TOM YMCNE 3HAHWIA, yMeHI/II7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKO4YaeT oueHOYHble
cpencTea TeKylWero KoOHTponda 1 oueHo4YHble cpenctea ﬂpOMG)KyTO‘-IHOVI arrectauumn.

B choHLe OLEeHOYHbIX CPEACTB COAEPXUTCS creayiolas uHpopmMaums:

- COOTBETCTBME KOMMETEeHUUI NNaHMpyeMbIM pedynbTatam 00y4eHus o JucUnnivHe (Moaynio);

- KPUTEPVM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (DOPMUPOBAHMS OLIEHKYM MO ANCUMNVHE (MOAYNIO);

- onucaHve nopsiaka NPUMEHEHUs U NpoLeaypbl OLEHMBAHNS LS KaXA0r0 OLEHOYHOro CPencTBa;
- KpUTEpPUM OLIEHMBAHNS 015 KaXA0ro OLEeHOYHOro CpecTea;

- cogepXaHue OLEeHOYHbIX CPeacTB, BKoYas TpeboBaHus, NpeabsaBisemMblie K 0eicTBUSM 00ydatoWwmnxcs,
IEMOHCTPVPYeMbIM peadynbTaTtaMm, 3a1aHns PasnnyHbIX TUMOB.

DOoHAO OLEHOYHbIX cpencTs no gucumninHe HaxogonTcs B an/IﬂO)KeHI/IVI 1k nporpamme oucumnnnHbl (MO,EI,yJ'II'O).

7. NepeyeHb nuTepatypbl, HEO6XO0AUMON OIS OCBOEHUS OUCLUNUHBI (MOAynst)

OcBoeHue gucumnauHbl (Moaynsi) npeanonaraeT M3y4eHne OCHOBHOW U [OMNONHUTENbHOW y4ebHOM nuTepaTypb.
NuTtepatypa MoxeT BbiTb AOCTYMHa 0by4atowWwmnMcs B 0OHOM U3 ABYX BapuaHToB (MM60 B 060MX N3 HIX):
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- B 3NIEKTPOHHOM BUE - YePEe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKntoueHHbIX KDY norosopos ¢
npasoobnanarensmu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyaroT yuebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum 6uneTam B COOTBETCTBUU C NpaBunamu nonb3osaHus HayyHol 6ubnmoTekoi.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBOI TOYKM NpY BBELEHMM 0BYYaOLLMMCS CBOEMO NIOrMHA 1 Napons
OT NIMYHOTrO KabuHeTa B cucteMe "ONeKTPOHHbIA yHUBepcuTeT". Mpu MCNONb30BaHMKN NeYaTHbIX M3naHUA BbNNOTEYHbI
oOHA, OoMKeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no ProC 3++ - He
meHee 0,25 sk3eMnnsapa) Kaxnoro u3 n3gaHnin OCHOBHOWM nuTepaTypbl U He MeHee 0,25 sk3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obydyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAUMO AN OCBOEHWUS AMCUMNAMHBI (MOaYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHNM YCNOBUIA
norosopoB KDY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWN KOMMNEKTOBAHUS (OOHA0B HayuHow
6vbnnotekn KPY.

8. NepeueHb pecypcoB UHGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", HeoOX0,AUMbIX ONSA
OCBOEHUS OUCLUMNMNHBI (MOOYNs)

Bubnunoteka Library Genesis - http://gen.lib.rus.ec

MeToamdyeckue matepuansl kageapbl TeopeTniyeckon onankm KoY -
http://kpfu.ru/physics/struktura/kafedry/kafedra-teoreticheskoj-fiziki/metodicheskie-materialy

O6pasoBaTenbHblii npoekT A.H. BapruHa - http://www.ph4s.ru

9. MeToguyeckme ykasaHus oisi 06y4aroLLLMXCA MO OCBOEHUIO AUCLUNIUHBI (MOAYNS)
MeToauyeckne pekoMeHaauMm No caMocTosTeNbHOW paboTe CTyNeHTOB
MO>HO BbIAENNTb HECKOMBLKO BUAOB CAMOCTOSTENbHOM PaboThbl CTYAEHTOB MPU N3YYEHUN OUCLIMMTINHDI.

Pa3zbop 1 ycBoeHme nekUMoHHOro Matepuana. llocne Kaxaon nekumy CTyoeHTy cneayeT BHMMATENIbHO NpoYmnTath v
pa3obpaTtb KOHCMEKT, NMPU 3TOM:

- lMoHATb 1 3aNOMHNTL BCE HOBbIE onpeneneHus.

- MNoHATb Bce MaTeMaTnyeckune Bblknaoku 1 nexauwme B X OCHOBE pusnyeckue NoNoxXeHUs n oonylweHus;
BOCMpOn3BeCT BCE BblKNaakyu CaMOCTOATENIbHO, HE Tna0Aa B KOHCMEKT.

- BoinonHnTb nnn pogenatb BbiKNagky, KOTOpble NeKTop npennuncan caenatb CaMoCToATENbHO (ecnm Takosble I/IMeIOTCFI).

- Ecnu nekTtop npeanvcan pasobpaTtb 4acTb Matepuna 6onee nogpobHO CaMOCTOATENBHO MO AOCTYMHLIM MUCbMEHHbIM
VN 3NEKTPOHHBIM UCTOYHUKAM, TO HE0BX04MMO CBOEBPEMEHHO 3TO cAenarth.

- Mpu BO3HUKHOBEHUN Kakux-nmbo TPYAHOCTEN C MOHUMaHVEM MaTeEpPUIa PEKOMEHAYETCS NMOMNPOCUTb MOMOLLY Y CBOWX
OLHOTPYNMHUKOB WU COKYPCHMKOB. Takxe MOXHO 06patntbCs 3a MOMOLLbLIO K NEKTOPY. [Insi 3TOro MOXHO NIMYHO
MoaonTu K Mpenogaeartento, nnbo HanucaTb eMy 3NEKTPOHHOE NMCbMO, CHROPMYNMPOBAB B HEM BO3HMKatowWme Bonpock!. K
MMCbMY MOXHO MPUKPENUTD Kakne-nnmbo anNeKTPOHHbIE MaTepurarbl, CBS3aHHbIE C BOSHUKWMMY BOMPOCaMU, Harpumep,
OTCKaHVMPOBAHHbIE NN CHOTOrPacPMPOBAHHBIE NMCTOYKM C PYKOMMCHBIMMA KOMMEHTAPMUSIMU, MOMETKaMU, BbIKNaaKamm 1
.M.

CamocTosiTenbHoe M3yyeHune YacTv matepvana. Ecnum yactb y4ebHoro matepuna oTBefieHa Ha CaMoCToSITeNIbHOe
n3yyeHne, To HeoOX0AUMO NPUCTYNUTL K 3TOMY He3ameaMTeNbHO Nocne yKasaHus npenoaasartens U 0CBOUTb Matepun B
oTBedeHHble UM cpoku. MaTepun cnegyeT M3y4nTb MO AOCTYMHbLIM MUCbMEHHbBIM U 3NEKTPOHHbIM UCTOYHUKEM, O KOTOPbIX
coobwunT npenogasarenb.

MonrotoBka gomauwHero 3aaaHus. B nomawHeii pabote CTyLeHTOB MOXHO BbIAENUTL ABE cocTasnsiowye: 1) pasbop
peweHnin 3aaay ayauTOPHbIX 3aHATWR, 2) CaMOCTOATENBHOE PELIEHME AOMALLHKX 3aaa4. Takum 06pasom, npuas LOMON
nocrne Kaxnoro ayaquTtopHOro 3aHsTWS, CTYAEHT LOMIXEH CHaYana pelwmnTb CaMOCTOSTENbHO (He rnsaas B pabouyto
TeTpanb) Te 3a0a4u, KOTOpble pelwnn npenogaeatenb BO BPEMSs 3aHATUS. [1pu BOZHUKHOBEHUW TPYLHOCTEN BO BPEMS
pelweHns Kakor-H1by b 3anaqu cnenyet pa3obpatb peleHue 3To 3a4aqv B TeTpanmn. 3ateM crefyeT pewmnts 3anady
camocTosiTenbHo 6e3 TeTpanun. Ckonbko bbl pas He MPUXOLMIOCh BO3BPALLATLCS K TETPAAU, HACTOSTENbHO
PEKOMEHOYETCS BCE XXe Hay4nTbCs BOCTPOV3BOAMTbL PELIEHNE CaMOCTOATENBbHO. 3aTEM CriedyeT NPUCTYNUTL K PELIEHNIO
3amay 13 goMalHero 3anaHus. [pu BO3HUKHOBEHUW TPYLHOCTEN PEKOMEHAYETCS MOMPOCUTb NMOMOLLM Y CBOMX
OLHOrPYNMHUKOB WU COKYPCHMKOB. MpMBETCTBYETCS COBMECTHbIN NMOUCK peleHnii. Takxe MOXHO obpaTtnTtbes 3a
MOMOLLbIO K NpenofasaTento. [ins aToro MOXHO NMYHO NOJOWTM K NMpenofasaTento, MMbo HanmcaTb eMy SNeKTPOHHOe
MMCbMO, CCPOPMY/IMPOBAB B HEM BO3HMKAIOLWME BOMPOCH! W/WW NPUKPENIB CBOW OTCKAHUPOBAHHbIA U
CpoTOrpachrpoBaHHbI BApWAHT pPeleHns 4ns npoBepku. MNponycTue kakoe-nnbo 3aHaTUe, CTyOeHTy cnenyeT
CKOMUPOBaTh PeLleHre pa3obpaHHbIX Ha 3aHATUM 3a4ay U3 TeTpaamn Kakoro-Hubyab OQHOrPyNnHMKa; pa3obpatb nx
pelweHre, pewnTb X CaMOCTOATENBHO, a TakXe PeWwnTb 3a4a4u JOMAWHEro 3aaaHus.
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MoaroToeka K KOHTPO/IbHbIM pa60TaM. To, Kak CTYOEHT Hay4WiC4a CaMOCTOATENbHO pewaTb 3ana4un, npenongaBaresb
nposepseT NocpencTesoM nposeneHms KOHTPOIbHbIX pa60T, Ha KOTOPbIX OT CTyAeHTa Tpe6yeT09| pPewnTb HECKOJIbKO
3adad U3 4ncna Tex, KotTopble pewanmcb B aygntopun, N Tex, KoTtopble Obiny 3aaHbl B Ka4ecTBe foMallHei pa6OTbI.
Taknm 06pa30M, ons yCﬂGLIJHOI7I NOAroTOBKN K KOHTPOJIbHbIM pa60TaM HeobxoanMo Hay4nTbCA CaMOCTOATE/IbHO
BOCMpPOn3BOOUTb pPeLlEeHNA pa306paHHbIX Ha 3aHATMSX 3a0a4 W 3aa4 OOMaLLHUX 3a0aHuin B COOTBETCTBUM C
PeKoMeHoaumsamMm ons noarotoBkn gomMalHero 3agaHnsa, npuseneHHbIMA Bblle.

MonrotoBka K yCTHOMY onpocy. YCTHbI ONpoC NPOBOAMTCS C LIENbIO MPOBEPUTL, Kak HA AAHHOM 3Tane oby4yeHns yCBOEH
NEKLUUOHHBIA Matepuan uunm Mmatepuan, oTBeEHHbIA HA CAMOCTOSTENbHOE U3yYeHre. PekoMeHaauum no nay4eHuo
COOTBETCTBYIOLLMX MaTEPMANOoB NpMBELEHbI Bbiwe. Mpy NOArOTOBKE CNedyeT UMETb B BULY, YTO BO BPEMS YCTHOMO
onpoca:

- HYXXHO YMeTb CCDOPMYNNPOBAaTb ONPeaeneHust U3y4eHHbIX BENVNYUH, NOHSATUA U T.4.;
- HY>XHO YMeTb CCOPMYNMPOBATbL U3YYEHHbIE 3aKOHbI, TEOPEMbI, YTBEPXAEHNS, MOCTYNaThl U T.4.,
- M0 Kax oW TeMe Unv NoATEME HYXHO YMETb BKpaTLLe CNoBaMu packpbiTb CYyTb TOTO, YTO B Heli U3naraetcs;

- HY>XHO YMeTb CCHOPMYNMPOBATL CMIOBAaMU, HA YEM OCHOBAHbI [OKA3aTeNbCTBA N3YUYEHHbIX YTBEPXAEHUI 1 (hOpMY,
ykasaTtb cAenaHHbIe NpW 3TOM NPUBANXKEHUS 1 MPUHATBIE AOMYLWEHUS.

10. NMepeuyeHb MHGOPMALLMOHHBIX TEXHOJOIMIM, UCMOJb3YEeMbIX NMPU OCYLLECTBIIeHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Mooyno), BKaouas nepeyeHb NporpaMMHoOro obecrneyeHns U MHGOOPMaLMOHHbIX
CcnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, MCTONb3YEMbIX MPU OCYILECTBAEHMN 06pa30BaTENBHOIO NPoLecca no
OUCUMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NPOrpaMMHOro obecrneyeHns u MHGOPMALIMOHHBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHnu 3 k paboyei nporpaMMe OUCLMMNVHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYecKomn 6a3bl, He06X0AMMOW AN OCyLUeCcTBNeHusi o6pa3oBaTefibHOro
npouecca no gucuunnuHe (Moayno)

MaTtepuanbHo-TexHuyeckoe obecnedeHne obpasoBaTenbHOro npouecca no gucumnnanHe (Moaynio) BKYaeT B cebs
cnenyowme KOMMNOHEHTbI:

MNMoMeleHnst Ans cCaMOCTOSTENbHOM PaboThl 00yYatoLWMXCS, YKOMMNNEKTOBaHHbIE CreunanuanpoBaHHon Mebenbio (CTonbl 1
CTYNbS1) U OCHALWEHHbIE KOMMbIOTEPHOM TEXHUKO C BO3MOXHOCTBIO MOAKMOYEHNS K ceTu "IHTepHeT" n obecneyeHnem
LOCTyna B 3NEKTPOHHYI0 MHPOPMaLMOHHO-06pasoBaTenbHyio cpely KDY.

YyebHble ayamMTopun Ons KOHTakTHOW paboTel C MpenonaBatenem, yKOMNNEKTOBaHHbIE CNELManM3MpoBaHHo MeGenbio
(cTonbl 1 CTYNbS).

KomnbioTep 1 npuHTEp Ons pacnedyatky pa3naToyHbiX MaTepuanos.
MynbTumMeouiiHas ayoutopums.

12. CpencrtBa apanTtaumm npenogaBaHUsl AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLuXcsi MHBaNUA0B U AL, C
orpaHuyYeHHbIMU BO3MOXHOCTSIMA 34,0POBbSI

rlpl/l Heobx0aMMoCcT B o6pa305aTean0M npouecce NpuMeHATCA cnegyowme Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATUE UHPOopMaLnUK O6y'-Ia}OLI.I,I/IMI/ICFI nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHVe TEKCTOBOW BepCUM NtoBOro HETEKCTOBOMO KOHTEHTA LIS €F0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIe POPMbl, YO0OHbIE AN pa3fNYHbIX NOMb30BaTene;

- CO30aHNEe KOHTEHTAa, KOTOprVI MOXHO NpencTaBuUTb B pa3/InyHbIX BUOaAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMmoTpeTb BOSMOXHOCTb MaCLIJTa6I/IpOBaHI/Iﬂ TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepu Ka4ectea, NpenyCcMoTpeTb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- cO3[4aHne BO3MOXHOCTEW A5 06y4atowmxcsl BOCIPUHUMATL OLHY M Ty XXe MHPOPMaLMIo U3 PasHbIX MCTOYHMKOB -
HarmpuMmep, Tak, 4Tobbl NMLA C HAPYLWEHNUAMU Cyxa NOMyyYani MHGOPMAaLIMIO BU3YaribHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHWEe NPOorpaMMHbIX CPencTB, obecrneynBatomx BO3MOXHOCTb OCBOEHNSI HABbIKOB U YMEHUIA, C(DOPMUPYEMBIX
OVCLUMNNINMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILMOHHBIX
TEXHONOINIA;

- MPUMEHEHVE OUCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTUIA ONs Nepeaayn MHGopMaLum, OpraHn3aunm pasnmnyHbIX
(hOPM NHTEPAKTUBHOW KOHTAKTHOW paboThl 0By4arowWerocs ¢ npenogasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb NCNONb30BaHbl AN MPOBELEHNS BUPTYAbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
LVCTAHUMOHHOIO 06y4YeHUs!, NPOBELEHUS CEMUHAPOB, BbICTYMNIEHUS C LOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMPOBeAEHNS TPEHUHIOB, OPraHN3aLMy KONNEKTUBHON paboThl;

- NPVYMEHeHNe OUCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA ANs OpraHM3aummn OopM TEKYILEro 1 MPOMEXYTOYHOrO
KOHTPONS;

- YBENNYEHME NPOLONMIXKXNTENIbHOCTU caa4m oby4atowmMcst UHBaANUOOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTaHOBIEHHOW MPOAONXUTENBHOCTU UX COAYN:
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- NPOAONIXXUTENIbHOCTU COa4n 3a4é€Ta UM sK3aMeHa, nposoaonMoro B NUCbMEHHON oopme, - He 6onee 4eM Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6ornee yeM Ha 20 MUHyYT;

- NPOOOIXUTENIbHOCTU BbICTYNNEHUA 06yqa|ou4eroc9 npu 3awunTte KprOBOI7I p8.60TbI - He bonee yem Ha 15 MUHYT.

Mporpamma cocTtaBneHa B cootTBeTcTBUM ¢ TpebosaHuaMu GrOC BO 1 yyebHbIM nnaHom no HanpasneHuo 28.03.01
"HaHoTexHOnorum n MMKpoCUCTEMHas TEXHNKA" 1 NPOCOMAI0 NOArOTOBKM "He NpeayCMOTPEHO".

AEKTPOHHBH
Crpannua 9 s 11. BBl YHHBEPCHTET
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Mporpamma aucumnanHbl "ONeKTpoanHaMmKa 1 OCHOBbI ANEKTPOAMHAMMKIM crnowHbix cpen”; 28.03.01 "HaHoTexHonornm u
MUKPOCUCTEMHAS TexHMKA".

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

61.B.0/1.12 SnekTpoanHammka n 0OCHOBbI 3/1EKTPOANHAMUKN
C/IOWHBIX cpen

MepeyeHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpaenenune nogrotosku: 28.03.01 - HAHOTEXHONOTMW U MUKPOCUCTEMHASA TEXHMKA
Mpodounb NOArOTOBKMW: HE NPEAYCMOTPEHO

KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0byyeHUns: o4Hoe

S3bIk 06y4eHNs: pyccKuii

"on Havana obyyeHns no obpasosBatensHoi nporpamme: 2016

OcHoBHas nuTeparypa:
1. Bacunbes A.H. Knaccuyeckas anektpoamHammka. Cl6. BXB-Metepbypr. 2010. - 276 c.
http://znanium.com/bookread.php?book=350602

2. barbiruH B.B., TonTteiruH. W.H. C60opHMK 3a0a4 no anekTpoanHaMumke 1 cneumnanbHoi Teopumn oTHocuTensHocTu. Crl6.
NaHb. 2010. - 480 c.

http://e.lanbook.com/view/book/544
3. KanuknHcknin U.W. SnektpoanHamuka. HALL NHdpa-M. 2014. - 159 c.
http://znanium.com/bookread.php?book=406832

JononHutenbHas nuteparypa:
1. AnekceeB A.. C60opHKK 3aday no knaccuyeckon anektpoamHammke. Cl6. NaHb. 2008. - 320 c.
http://e.lanbook.com/view/book/100

2. Nanpay N.0., Nncowmy E.M. Teopus nons. Masbl 1-9. [9nekTpoHHbIA pecypc] M. duamatnmt. 2006. - 504 c. Pexum
poctyna: - http://e.lanbook.com/view/book/2236

3. NNanpay N.0., Jincowmy E.M. SnektpoauHammka cnnowHbix cped. M. dunsmarnmt. 2005. - 651 c.
http://e.lanbook.com/view/book/2234
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Mporpamma aucumnanHbl "ONeKTpoanHaMmKa 1 OCHOBbI ANEKTPOAMHAMMKIM crnowHbix cpen”; 28.03.01 "HaHoTexHonornm u
MUKPOCUCTEMHAS TexHMKA".

lMpunoxerve 3

K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

61.B.0/1.12 SnekTpoanHammka n 0OCHOBbI 3/1EKTPOANHAMUKN
C/IOWHBIX cpen

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHbI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CMPaBOYHbIX CUCTEM

Hanpaenenune noagrotosku: 28.03.01 - HAHOTEXHONOTMW U MUKPOCUCTEMHASA TEXHMKA
Mpodounb NOArOTOBKMW: HE NPEAYCMOTPEHO

KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0by4eHus: o4Hoe

S3blk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2016

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJpOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauuoHHas cuctema Microsoft Windows 7 MpodbeccuonanbHas unum Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYECKas nuTepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYUK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctasneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npom3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PYKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenei segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6nbnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHU 06pa30oBaTeNbHbIX CTaHAAPTOB U BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMMekchbl, MOHOrpadum, asTopedeparbl, Auccepraumm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3naHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANUYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeMe
NapaTenbcTBa "MaHb" , LOCTyn K KOTOpOM NpenocTtasneH obydyatowmmes. 96C NapaTtenbcTea "MaHb" BkoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTBa "laHb" 1 opyrux BeLylwmx n3natenbcts y4ebHoM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHNYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO nuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANpPaBReHUiA ¢ COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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