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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. Pa3BuTHE Y CTYZA€HTOB OCHOBHBIX IPEJICTABICHUH 00 OOIIMX CBOMCTBAX 3JEKTPOHHBIX IYUYKOB U
OCHOBHBIX IMOJX0JaX, MPUMEHSIEMBIX K UX OMHUCAHMIO, O METOJaX U MmpobieMax MX IeHepaluH,
(hopMHUpPOBaHUS U TPAHCTIOPTUPOBKHU.

1.2. 3agauy AUCHUILIUHBI

1. OcBoeHnue cTyJeHTaMH 0a30BBIX 3HAHUH B 00s1acTU (DU3HUKH SJIEKTPOHHBIX MTYYKOB.

2. IlpuoOpeTeHune TeOpETUICCKUX 3HAHUM B 00JIACTH U3yUYCHUS CBOMCTB JIEKTPOHHBIX MTyYKOB.

3. IIpuobperenrie HaBBIKOB pacyéTa U ONTHUMHU3ALMU MOJIEH U MapaMeTPOB MYUYKOB 3apsKEHHBIX
YaCTHII B AIEKTPOHHOONTHYECKUX CHCTEMaX COBPEMEHHBIX YCKOPUTEIbHBIX YCTAHOBOK.

2. MecTo aucuuninnsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunasl (Moayan).

Yacte O6soka aucturiuH: YacTs, popmupyemas ydacTHUKaM# 00pa30BaTEIbHBIX OTHOIICHHIA.

Monayns mucuurinHa: Moaysabs HanpaBieHHOCTH (poduiist) (major).

HNunexc nuctumunel: b1.B.01.03.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBetcTBUU ¢ ®I'OC BO 1 0cHOBHOI 00pa3oBaTeabHOM MporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHnu 1 HHAUKATOPBI UX JOCTHIKEHUS

NHaukaTopsl TOCTHXKEHUS [Inanupyemsie pe3ynbTaThl 00yUeHUs 110
Komnerenuus
KOMITETCHIINH JTUCLHUTIITNHE
YHuBepcajibHble KOMIIETCHIIMT
Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN
IIpodeccuonanbHbIe KOMIIETEHIUH
ITKP-10. I'oToB [TKP-10.1. 3naer npuHIumel  |3HAET NPUHLMIIBI HOCTPOCHUS U
(bopMyIIMpOBATh LEIH U |TIOCTPOCHUS U (GYHKIIMOHUPOBAHUSI 3JIEKTPOHHO-ITYYKOBBIX
3a/1a4M HAy4YHbIX (GYHKIMOHUPOBAHMSI U3/I€TUI | TEXHOJIOTUI
HCCJIEI0BAHUI B MHUKPO- ¥ HAHODJIEKTPOHUKH.
COOTBETCTBUU C
TCHACHIHIAME H [TKP-10.2. Y™meer YMeeT pacCUUTBIBATh MPEIEIBHO
fiepereKTHEaMHI paccUuTHIBaTh IPEACITHLHO JIOTTYCTUMBIE PEXXUMBI PAOOTHI 3JIEKTPOHHO-

Pa3BUTHUS MICKTPOHUKH U
HAHOYJICKTPOHUKH, a
TaK)Ke CMEXKHBIX
obyacTell HAyKu U
TEXHUKH, CIIOCOOHOCTBIO

JIOITYCTUMBIC U TIPEJICIIbHBIC  |ITYYKOBBIX YCTPOWCTB
PEXUMBI PAOOTHI U3ICITUN
MUKPO- ¥ HAHODJICKTPOHHKH.

0GOCHOBaHHO BHIOHPATH IIKP-10.3. Bnaneer Brnaneer HaBbIKaMu BRIOOPATO TEOPETUIECKUX
TEOPETHUECKNE 1 HaBBIKaMU BbIOOpa 1 HKCIIEPUMEHTAIIbHBIX METOJI0B
OKCIIEPUMEHTAIbHbIE TEOPETHUECKUX U MCCIIEA0OBAHUS JIEKTPOHHON YCKOPUTETBHOM
METO/IBI H CPEACTBA AKCIIEPUMEHTAIIbHBIX METOJIOB | TEXHUKH

peleHust HCCIIeIOBaHUS U3IEITUI

chOPMyYJTHPOBAHHBIX MHUKPO- ¥ HAHOSJIEKTPOHUKH.

3a7a4
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[TIKP-12. I'oToB
OCBauBaTh MPUHIUIIBI
IUTAHUPOBAHUS U
METO/BI aBTOMATU3ALUU
JKCIIEPUMEHTA Ha
OCHOBE
UH(POPMALIMOHHO-
M3MEPUTENBbHBIX
KOMIIJIEKCOB KaK
CpEACTBA MOBBIILIECHUS
TOYHOCTH U CHUXKEHHUS
3aTpaT Ha €ro
IIPOBE/ICHNE, OBIIAJCBATh
HaBBIKAMU U3MEPEHUN B
peanbHOM BPEMEHU

[TIKP-12.1. 3HaeT npuHIUIIBI
TJIAHUPOBAHUS U
aBTOMATHU3AIMU MPOBEICHUS
IKCIIEPUMEHTA.

3HaeT NPUHLIMIIBI IJIAHUPOBAHUS U
aBTOMAaTHU3ALMH IPOBECHUS SKCIIEPUMEHTOB
C IIPUBJICUYECHHUE IIEKTPOHHON YCKOPUTEIBHON
TEXHUKH

[IKP-12.2. Ymeer
pa3pabaTtsiBaTh TpeOOBaHUS K
CpelCcTBaM IPOBEICHUS
AKCIIEPUMEHTA, KOHTPOJISA U
JTUATHOCTHKHU.

YmeeT pazpabaTbiBaTh TPEOOBAHUS K
CpeICTBaM MPOBEACHUS SKCIIEPUMEHTA,
KOHTPOJISI U JUATHOCTUKH SJIEKTPOHHBIX
YCKOPUTEIBHBIX YCTPOICTB

[IKP-12.3. Bmaneer
HaBbIKAMU TECTUPOBAHUS U
JTUArHOCTHKU U3IEUNA MUKPO-
Y HAaHODJIEKTPOHHKHU.

Brnaneer HaBbIKaMM TECTUPOBAHUS U
JIMarHOCTUKY 3JIE€KTPOHHBIX ITy4YKOB U
AJIEKTPOHHBIX YCKOPUTEIbHBIX YCTPOHCTB

ITKP-13. Cnocoben k
OpraHu3aIuu u
MIPOBEACHUIO
AKCIIEPUMEHTAIIbHBIX
HUCCIIEIOBAHUHN C
MpUMEHEHUEM
COBPEMEHHBIX CPEJICTB U
METOI0B

ITKP-13.1. 3HaeT crnmocoObl
OpraHU3aIuHu U TIPOBEICHUS
AKCIIEPUMEHTAIIbHBIX
HUCCIIEIOBAHUN.

3HaeT crocoObl OPraHu3aIliy U TPOBEICHHUS
AKCIIEPUMEHTAJILHBIX HCCIICIOBAaHUH B
AJIEKTPOHHO-ITYYKOBOM OTPaciiu

IIKP-13.2. YMmeer
CaMOCTOSITEJIbHO MTPOBOJIUTH
AKCIIEPUMEHTAIbHBIE
HCCIIeIOBaHUS.

YMeeT caMOCTOSATEIbHO MMPpOBOAHUTH
SKCIICPUMCHTAJIBHBIC UCCIICIOBAHUA C
MPUMCHCHUCM SHGKTPOHHO-HY‘{KOBOI\/II
TCXHHUKHU

ITIKP-13.3. Biageet
HaBBIKAMH HpOBGIIeHI/ISI
HCCJIEIOBAHUS C
HpI/IMeHeHI/IeM COBpeMeHHI)IX
CPEIICTB U METOIOB.

Bnaneer HaBbIKaMu MPOBEACHUS
HCCJICIOBAHUM C TPUMEHEHUE COBPEMEHHBIX
CPEACTB U METOJIOB 3JIEKTPOHHO-ITYYKOBBIX
TEXHOJOTHI

4. O0beMm AUCHUIIJIMHBI B 3a4Y€THBIX €IMHULIAX C YKA3AHUEM KOJIUYECTBA aKAICMUIECCKUX YacoB,
BBIACJICHHBIX HA KOHTAKTHYIO paGOTy oﬁyqalomnxcﬂ C nmpemnoaaBarTejieM
U HAa CAMOCTOATC/IIbHYIO paﬁoTy oﬁyqamumxca

OO6mmas TpyA0€MKOCTh TUCIMIUIMHBI COCTABIISIET 4 3aU€THBIX euHuUIl, 144 akaTeMUuecKuX 4acoB.
Pacnpenenenue Tpya0eMKOCTH TUCIUIUIMHEI 0 BHIaM YU4€OHOU JEATEIBHOCTH MPEJACTAaBICHO B

Tabime 4.1.
Tabmmia 4.1 — Tpy10eMKOCTh AUCIUIUIMHBI IO BUAAM YU4€OHOU TeSITeIbHOCTH
Bunel yueOHOI nesTeIbHOCTH Beero | Cenmectpsl
4acoB 2 cemecTp
KonTakTHas aynuTopHas padora 00y4almuxcs ¢ MpenogaBaresieM, BCero 44 44
JIeKunOHHBIE 3aHATHS 18 18
[IpakTrueckue 3aHATUA 26 26
CamocrosiTesibHasi padoTa 00y4a0UIUXCsl, B T.4. KOHTAKTHAA 64 64
BHEayIUTOPHas padoTa 00y4yarommxcs ¢ NpenoaasarejieM, BCero
[ToaroroBka kK TECTUPOBAHUIO 22 22
[ToaroToBka K KOHTPOJIBHOM paboTe 42 42
IToaroroBka M caauya 3K3aMeHa 36 36
OO0mas Tpy10eMKoOCTh (B yacax) 144 144
Oo6mas TpyroeMkocTh (B 3.e.) 4 4

5. CTpykTypa u cojep:kaHue TUCHHUIIMHBI

5.1. Pa3znennl (TeMbl) JUCUMILIMHBI M BUJbI Y4€OHOM 1eATeJIbHOCTH
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CTpyKTypa ITUCIUIUIMHEI IO pa3jenaM (TeMaMm) W BUJaM y4eOHOH JeATEeIbHOCTH IMPHUBEICHA B
tabymue 5.1.
Tabmuia 5.1 — Pa3nensl (TeMbl) TUCIUILIMHBI M BUABI YI€OHON ACSATEIHHOCTH

Bcero gacos
Jlek. | Ilpak. | Cam. dopMupyemsbie
Hazpanust pa3nenos (TeM) AMCUUIIINHBI (Ge3
3aH., 4| 3aH., 9 |pal., 4 KOMIIETEHIINN
9K3aMeHa)
2 cemecTp
1 ®dusznyeckre OCHOBBI AIEKTPOHHOU 2 2 8 12 TIIKP-10, ITKP-12,
ONTUKHA [TKP-13
2 DneMEeHTBI AJIEKTPOHHO-ONTHIECKUX 10 18 28 56 IIKP-10, IIKP-12,
CHUCTEM ITKP-13
3 IIpoueccrl pacnpocTpaHeHUs 6 6 28 40 [TKP-10, ITKP-12,
AJIEKTPOHHBIX MTyYKOB B raze ITKP-13
Hroro 3a cemectp| 18 26 64 108
Uroro| 18 26 64 108

5.2. Conep:xanue pa3esoB (TeM) TUCHUNINHBI

Coneprkanne pa3nenoB (TeM) TUCHUTLIAHEI (B T.4. IO JIEKIHUSIM) PUBEICHO B TadymIe 5.2.
Tabmumna 5.2 — Coneprkanue pa3zienos (TeM) TUCHUILIMHBI (B T.4. 10 JEKIHUSIM)

TpynoemkocTs
HasBanus pasnenos (Tem) Coneprxanue pasziesioB (Tem) dopmupyembie
JUCHUTITUHBI JUCHUTUIUHBI (B T.4. 11O JICKIUSM) (ReKIHOHHEIE KOMITETCHIIUHI
3aHSTHA), 4
2 cemecTp
1 ®uznueckne OCHOBBI BseneHue B 2JIEKTPOHHYIO ONITUKY. 2 ITKP-10, IIKP-12,
AJIEKTPOHHOU OINTHUKHU OCHOBHBIE 3aKOHBI JBIKEHHUS TIKP-13
3apsSKEHHBIX YaCTHUIl B OJHOPOAHBIX
ANEKTPUYECKUX U MATHUTHBIX MOJISAX
HUroro 2
2 DIIEMEHTHI 3JIEKTPOHHO- | DJIEKTPOHHbBIE JIUH3bI. THUIbl, CBOMCTBA 2 ITKP-10, ITKP-12,
ONTUYECKUX CUCTEM Y KOHCTPYKUHH JINH3. ITKP-13
MarunutHsle (OKyCcHpYIOLIHE CUCTEMBI, 2 ITKP-10, IIKP-12,
JUIMHHAs. MarHuTHAas JMH3a, KOPOTKas TIKP-13
MarHuTHas JUH3A.
DIIEKTPOCTATUUECKUN METO 2 IIKP-10, ITKP-12,
yIIPaBJICHUS HAIIPABICHUEM IIOTOKOB [IKP-13
3apsSKEHHBIX YACTHII,
AIEKTPOCTATUYECKUE OTKIIOHSIOIINE
CUCTEMBI.
MarauTHble€ OTKJIOHSIOIINE CUCTEMEI. 2 I[IKP-10, ITKP-12,
CpaBHEHHE JIEKTPOCTATUYECKOTO U ITKP-13
MarHMTHOTO OTKJIOHEHHUS
Abeppaliuy 3JeKTPOHHO-ONTUYECKHX 2 ITKP-10, IIKP-12,
ycrpoiictB. Cepuueckas u IIKP-13
XpamaTtuueckas abepparuu. Koma.
ActurmMatusm
Uroro 10
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3 IIpomeccer OcHOBHBIE TIPOIECCHI B3aUMO,ICHCTBHS 2 [TIKP-10, ITKP-12,

pacnpocTpaHeHUs YCKOPEHHBIX 3JIEKTPOHOB C [TIKP-13
SJICKTPOHHBIX ITYYKOB B MOJICKYJIaMH Ira3a 1 MaTCMAaTHYCCKUC
rase METOAbI UX OIIMCAHU. CeueHus

B3aumojeiicTeus. CpeaHss AuHa
cBOOOHOTO TIpo0era.

PaccesiHue 351eKTpOHOB B rase. 2 I[IKP-10, IIKP-12,
KynoHoBckue CTOTKHOBEHUS. ITKP-13
dopmyna Pesepdhopna. Usmenenune
TPACKTOPUH U SHEPTUU YCKOPEHHBIX
AIIEKTPOHOB P PACCESTHUH.

Nonnszanus monexkyn rasa 2 I[IKP-10, ITKP-12,
3JIEKTPOHHBIM yaapoM. lIpsamas u [IKP-13
CTyIeHYaTasi MOHU3aLus.
Honu3anoHHbIE IOTEPU IIPU
pacnpoCTpaHEHUH dJIEKTPOHHOTO
IIy4Ka B rase u Iia3Me.

Uroro 6
Hroro 3a cemectp 18
Htoro 18

5.3. lIpakTn4yeckue 3aHATUSA (CEMUHAPHI)

HanMeHoBaHue MPaKTUYECKUX 3aHATUN (CEMHHAPOB) MIPUBEACHO B Tabmuie 5.3.
Tabnuma 5.3. — HauMeHoBaHMe MPaKTUYCCKUX 3aHATUN (CEMHHAPOB)

Hazpanwust paznenos (tem) HanmenoBaHune npakTHUECKUX Tpynoemkocts, | Popmupyemblie
JUCITUTIIAHBI 3aHATHUN (CEeMHUHAPOB) q KOMIIETEHIIHN
2 cemecTp
1 ®usnyeckue OCHOBBI YpaBHEHUSI IBUKEHHUS 3aPKEHHBIX 2 [TKP-10, ITKP-12,
AJIEKTPOHHOW ONTHUKHU YaCTHUI] B AJIEKTPUUECKOM U ITKP-13
MarHuTHOM I10J1€
Hroro 2
2 DneMeHTHI AJIEKTPOHHO- | DJIEKTPOCTATUYECKAsi U MATHUTHAS 6 [TIKP-10, ITKP-12,
ONTHUYECKUX CUCTEM (OKyCHUpOBKa ITy4KOB. ITKP-13
CucreMbl 3JIEKTPOCTATHIECKOTO U 6 IIKP-10, IIKP-12,
MarHUTHOTO OTKJIOHEHHUS ITIKP-13
JIEKTPOHHBIX ITYYKOB.
Abeppaiuu 3J1eKTPOHHO- 6 ITIKP-10, IIKP-12,
ONTUYECKUX YCTPOUCTB. MeTobl ITKP-13

OLICHKU U pacyeTra MpOJ0IbHOU U
XpoMaTu4eckoil abeppauuii npu
(OKYCUPOBKE JIEKTPOHHBIX ITyYKOB.

Uroro 18
3 IIpoueccel OCHOBHBIE ypaBHEHHS, 6 [TKP-10, ITKP-12,
pacrnpocTpaHEeHHs ONKMCHIBAIOIIME B3aUMOICHCTBHE ITKP-13
AIIEKTPOHHBIX ITyYKOB B ra3e |yCKOPEHHBIX JIEKTPOHOB C
MoJsieKyJlamu raza. Ceuenue
B3aumoeiiceus. Dopmyna
Pezepdopna. ®opmyna bere.
Htoro 6
Hroro 3a cemectp 26
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Hroro 26

5.4. JlabopaTopHbIe 3aHATHS

He npeaycmoTpeHo yueOHBIM MIJIaHOM

5.5. KypcoBoii npoekT / KypcoBasi paéora

He npenycMoTpeHo y4eOHbBIM MIIaHOM

5.6. CamocTosiTesqIbHaAs1 paboTa

Bunbr camoctosaTenbHOM paboThl, TPYJOEMKOCTh U (hOpMHUpYEMble KOMIIETEHIIMH MPECTaBICHBI B

Taduie 5.6.
Tabauna 5.6. — Bunabl camocTosTenbHONU paboThl, TPYI0EMKOCTh U (hOpMHUpYEMble KOMIIETEHLIUN
HazBauwus pa3nenoB (TeM Brzer . | TpymoemkocTh, | @OpMHUpPYyEMEIE DopmEbl
,III/ICLII)I/IHJIiI/IHBI e CaMOCTOATEIRHON > q KOf/[HefgIHLII/II/I KOHTpponsI
paboThI
2 cemecTp
1 ®dusnyeckre OCHOBBI [Toxroroska k 2 [IKP-10, TectupoBanue
JJIIEKTPOHHOU ONTUKHU TECTUPOBAHUIO IIKP-12, ITKP-13
[Togroroska k 6 [IKP-10, KoHntposbHas
KOHTPOJIBHOH paboTte ITIKP-12, IIKP-13 pabota
Hroro 8
2 DneMeHTHI 21eKTpoHHO-  |Iloaroroska 10 ITIKP-10, TectupoBanue
ONTHUYECKUX CUCTEM TECTUPOBAHUIO IIKP-12, ITKP-13
[Togroroska k 18 [IKP-10, KoHntposbHas
KOHTPOJIBHOH padoTte ITIKP-12, IIKP-13 pabota
Hroro 28
3 IIpomneccel IloaroroBka x 10 TIKP-10, TectupoBanue
pacIpoCTpaHeHHUs TECTUPOBAHUIO IIKP-12, ITKP-13
SJICKTPOHHBIX ITYYKOB B IToaroroBka x 18 IIKP-10, KonTposbhHas
rase KOHTPOJIBHOH padoTte ITIKP-12, IIKP-13 pabota
Hroro 28
Hroro 3a cemectp 64
[loaroroBka u cpaua 36 OK3aMeH
PK3aMEHa
Hroro 100

5.7. CooTBeTcTBHE KOMINIETEeHIU, GopMHPYeMBbIX IPH U3YYEHHHU AUCHHUILIMHBI,
U BH/I0B Y4eOHOM 1eSATeJTbHOCTH

CooTBeTcTBUE KOMIIETEHIIUH, (HOPMUPYEMBIX MPU U3YUYEHHH TUCHHUIUIUHBI, U BUJIOB yueOHOM
NeSITeIbHOCTH TMIPeICTaBIeHO B Tabmuie 5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETEHIIHNH, ((OPMUPYEMBIX IPU U3YUYEHUH AUCLIUILINHBI, U BUOB

3aHATHI
dopmupyemsbie Buapl yaeOHOM AesTENBHOCTH
DOopMBI KOHTPOJISI
KOMITETCHIINHN Jlexk. 3an. |[Ipak. 3an. |Cam. pa0.
ITKP-10 + + + KonTponbnas pabota, TectupoBanue,
DK3aMeH
ITKP-12 + + + Kontponbnas padota, TectupoBanue,
DK3aMeH
ITKP-13 + + + KoHntpoinbhas padota, TectupoBanue,
DK3ameH
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6. PeiiTuHroBasi cucremMa Uisi OLEHKH YCIIeBAeMOCTH 00y4aloIMXCs
6.1. banabHbie oneHKH 11t GOPM KOHTPOJISA

bannbHble onleHkH U1t POpPM KOHTPOJISt IPECTABICHHI B Ta0uie 6.1.
Tab6nuua 6.1 — bambHbIEe OLlEHKH

. . | MakcuMalpHbBII Oant
MakcumanbHbII MakcumanbHbIl
3a MepHoJ MEXIY Bcero 3a
DopMBI KOHTPOJIS 6amn Ha 1-y1o KT ¢ OaJ 3a epuo.
2KT u Ha KoHEN CeMecCTp
Hayajia ceMecTpa mexay 1KT u 2KT
cemecTpa
2 cemecTp
KonTponbhas pabota 10 15 15 40
TectupoBanue 10 10 10 30
DK3aMeH 30
Hroro makcumym 3a 20 25 25 100
epuo.I
Hapacratomum utorom 20 45 70 100
6.2. [lepecuer 0a/1J10B B OlLIEHKH 32 TeKYIIMA KOHTPOJIb
[Tepecuet 6amIoOB B OLIEHKH 32 TEKYIIUI KOHTPOIb MPECTaBICH B TabmuIe 6.2.
Ta6mmia 6.2 — Ilepecder OaIOB B OIEHKH 32 TEKYIIMH KOHTPOJIb
banner Ha naTy TEKymero KOHTPOJIsS O1enka
> 90% ot MakcuMaibHOI cymMMbl OamoB Ha naty TK 5
Ot 70% 1o 89% ot MakcuManbHOI cymMMbl OaioB Ha naty TK 4
Ot 60% 1o 69% ot MakcuMabHOM CyMMBI O6aIoB Ha naty TK 3
< 60% ot MakcuManbHOI cymMbl OamioB Ha naty TK 2

6.3. Ilepecuer cyMMbI 02/1710B B TPAAUIIHOHHYIO M MEKAYHAPOAHYIO OLICHKY

[lepecuer cyMMBbI 0a/IOB B TPAJIUIIMOHHYIO M MEXIYHAPOJIHYIO OLIEHKY MPEJACTAaBICH B TaOJIUIE
6.3.
Tabmuma 6.3 — Ilepecuer cyMMbl OAJUIOB B TPAIUITMOHHYIO U MEXKTYHAPOIHYIO OIICHKY

Htorosas cymma Oanos,
Onenka YUMTBIBACT YCIEUTHO CIaHHBIN Onenka (ECTS)

9K3aMeH

5 (oTIM4HO) (3aYTEHO) 90 - 100 A (0oTAM4HO)

4 (xoporto) (3a4TeHO) 85 -89 B (ouens xoporo)
75— 84 C (xoporo)
70 — 74 D (ynoBneTBopuTeNnbHO)

3 (yAOBIETBOPHUTENHHO) (3aUTEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (Hey10BJIETBOPUTEILHO) (HE 3aUTEHO) Hwxe 60 6amos F (neynoBierBopureabHO)

7. Y4yeOHO-MeTOAMYECKOEe U HH(POPMALMOHHOE 00eceuyeHrue TUCIHILINHBI
7.1. OcHoBHas1 JUTEpaTYpa

1. Arees, . M. ®usndeckne OCHOBBI DJICKTPOHUKH W HAHODJICKTPOHUKH : yueOHoe mocodue / 1.
M. AreeB. — Cankrt-IletepOypr : Jlanb, 2020. — 324 ¢. — ISBN 978-5-8114-4081-8. [D1eKTpOHHBIHA
pecypc]: — Pexxum nmoctymna: https://e.lanbook.com/book/131007.

7.2. lonoTHUTEIbHAS JTUTEPATypPa
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1. BakyymHas u mia3MeHHas 2JIeKTpoHuKa: YdyeoHoe nmocobue / A. C. Knumos, A. A. 3enun, E.
M. Oxc, A. B. KazakoB - 2020. 203 c. [OnexkTpoHHBbIH pecypc]: — Pexum mocrtymna:
https://edu.tusur.ru/publications/9520.

2. T'onant, B. E. OcHoBHI ¢u3uku mia3mel : yaueoroe nocobue / B. E. I'onmant, A. I1. XKunuackwuid,
H. E. CaxapoB. — 2-¢ usa., ucnp. u gomn. — Cankt-IlerepOypr : Jlanp, 2021. — 448 ¢c. — ISBN
978-5-8114-1198-6. [ DnekTponHbIi pecypc]: — Pexxum moctyna: https://e.lanbook.com/book/167879.

7.3. YueOHO-MeTOANYECKHE TT0COOUS
7.3.1. O6s3aTes1bHbIE YUeOHO-METOANYEeCKHE MOCOOUs

1. DnexTpu4ecTBO M MarHeTu3M: Y 4eOHO-METOAMYECKOE MOCOOUE TI0 Ay TUTOPHBIM MPAKTHIECKUM
3aHATHUSAM H camocTosATenbHOU padore / FO. A. Bypauesckwuii - 2018. 137 c. [DnexTpoHHBIN pecypc]: —
Pexxum noctyma: https://edu.tusur.ru/publications/7729.

7.3.2. Y4yeOHO-MeTOAUIECKHE ITOCOOUS NJIsI JIUII
C OrPaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbsI 1 HHBAJIU/I0B

Y4ebHO-MeTOAMUECKIEe MaTepUabl sl CAMOCTOSTEILHON U ayJUTOPHOI paboThl 00yYaromuXCst
W3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 3JJ0POBbSI M HHBAJIUOB MPEIOCTABISIOTCS B (JopMax,
aJIalITUPOBAHHBIX K OTPAHUYCHUSM UX 3I0POBbS U BOCTIPUSITHS HHPOPMALIUH.

Jost i ¢ HapylIeHUsIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€4YaTHOW (hOpME YBEIUICHHBIM IPUPTOM.

Jst i ¢ HApyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

J1st T ¢ HApYIIEeHHSIMU OTIOPHO-IBUTATEJIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOU (opme.

7.4. CoBpeMeHHbIe TPpo(deccuoHATIbHBbIE 0a3bI JAHHBIX
1 UH(OpPMAIHOHHBIE CTIPABOYHbIE CHCTEMbI

1. Ilpu u3yyeHUHn AUCUUILIMHBI PEKOMEHAYETCS 00paiaTbCsd K COBPEMEHHBIM 0a3aM JaHHBIX,
MH(POPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cucTeMaM, K KOTopeiM Y TYCVYPa oTkphIT gocTy:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepuajibHO-TEXHHYECKOE ¥ IPOrpaMMHoOe of0ecrnedyeHre JUCHMIITTHHbI
8.1. MaTepuajibHO-TeXHHYECKOE U MPOrPpaMMHOe oOecriedeHue IJIsl JeKIUOHHBIX 3aHATH I

Jlnst mpoBeneHus 3aHATUN JEKIIMOHHOTO TUIA, TPYIIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTALUM,
TEKYILEro KOHTPOJISI U IIPOMEKYTOYHOH aTTeCTAllMH UCTIONb3yeTCs yueOHast ay TMTOPHS C JOCTATOYHBIM
KOJIMYECTBOM TOCAI0UHBIX MECT Ui y4eOHOH rpymbl, 000pYyJOBaHHAs JOCKOW U CTaHJAPTHON yueOHOM
Mebenblo. FiMeroTes MynbpTUMeInitHOe 000pyT0OBaHUE U yueOHO-HATIIAAHBIE TTOCOOUS, 00eCTIeUrBaIOIINE
TEMATUYECKHUE NIUTIOCTPALMHU 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBI.

8.2. MaTepuajibHO-TeXHHYECKOE U IPOrpaMMHOe olecriedeHne Uil MPAKTHYEeCKUX 3aHATHI

VYyeOHas aynutopusi: yueOHas ay IUTOPUS AJIsl IPOBEACHUS 3aHATUI MPAKTUYECKOT0 THUIIA, yueOHas
ayJIMTOpHUS JIJIsl IPOBEJICHUS 3aHATHII CEMUHAPCKOTO THUIIA, TIOMEIICHHE 111 KypCOBOI'O MPOEKTUPOBAHUS
(BBIMONIHEHUS KYPCOBBIX pabOT), MOMEIIeHUE IJisg MPOBEACHUS T'PYNIOBBIX U HMHIMBUAYaJIbHBIX
KOHCYJIbTALUM, MOMEIIeHUE AJIsl IPOBEACHUS TEKYIIEeTO KOHTPOJS M MPOMEKYTOUYHON aTTecTaluu;
634034, Tomckas obnacts, T. Tomck, Bepmununa ynuma, 1. 74, 222 ayn.

Onucanue uMeroerocs 000pya0BaHus:

- Komnerorep Intel(R) Core (TM)2 CPU;

- [TpoexTop Beng;

- KommuiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.
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8.3. MaTepua/ibHO-TeXHUYECKOE U MPOrpaMMHOe o0ecreyeHue 1JIsi CAMOCTOSATEIbHOI padoThI

Jlnst caMocTosATeNbHOU pabOThl UCTIONB3YIOTCS YueOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
PacCIIOJIOKEHHBIE TI0 aJpecam:

- 634050, Tomckas o6nacth, T. Tomck, Jlennna npocnexkr, a. 40, 233 aya.;

- 634045, Tomckas ob6nacth, T. ToMck, yi. KpacHoapmeiickas, a. 146, 209 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas obnacth, T. Tomck, Bepmmauna ynuna, a. 74, 207 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- yueOHasi MeOenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJAKIIOUEHBl K ceTu «MHTepHEeT» U 00ecrneynuBaloT JOCTYI B 3JIEKTPOHHYIO
nH(popManoHHO-00pa3oBaTenbHyto cpeny TYCYPa.

[TepeyeHs mporpaMMHOTO 0OECIICUEHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 m1st Windows;

- 7-Zip;

- Google Chrome.

8.4. MaTepuanbﬂo-TexnuquKoe obecneyeHue AUCHUIIVIMHBI JI JUI ¢ OTPAHUYCHHBIMUA
BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

OcBoeHNe AMCHUILIMHBI JINIIAMHA ¢ OTPAaHUYECHHBIMH BO3MOKHOCTSIMU 3I0POBBSI M HMHBAJIHIAMH
OCYIIECTBIISIETCS C UCTIOIB30BaHUEM CPEJICTB OOYUEHHS OOILEro U CIEeHaIbHOTO Ha3HAYCHHUS.

[Ipu 3aHATHSIX ¢ 00YYAIOIIMMHUCS C HAPYWIEHHAMH CJYyXa MPEIyCMOTPEHO HCIIOJIb30BAHHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUWHBIX CPEACTB M JIPYTUX TEXHUUYECKHX CPEICTB
npueMa/mepenaun yaeOHoi HHGOpMauu B TOCTYIHBIX (opMax, MOOUIBHOW CUCTEMBI TIPETIOAaBaHUs
IUTs 00y4aloONUXCs C HHBAJIUIHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMBI. YueOHast ayauTOpHsi, B
KOTOpPOH 3aHUMAIOTCA 00ydJarommecs ¢ HapyluIeHHeM ciiyxa, 000pyJA0BaHa KOMITBIOTEPHON TEXHUKOH,
ayITMOTEXHUKOH, BUJEOTEXHUKOU, dJIEKTPOHHOU TOCKOM, MYJIbTUMEIUHHON CUCTEMOM.

[Ipu 3aHATHAX ¢ OOYYAOMIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOJIb30BAHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPHUSIX BO3MOXKXHOCTH MPOCMOTPA YJaJeHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM clIaiij]a Ha dKpaHE) MPH MOMOIIN BUICOYBEIUUYUTENEH 111 KOM(POPTHOTO
IPOCMOTPA.

[Ipu 3aHATHAX C OOy4YarOMMMHUCS C HAPYUIEHUSIMH ONMOPHO-IBUIaTeJbHOT0 ammapara
WCIIOIB3YIOTCS aJbTEPHATUBHBIE YCTPOMCTBA BBOAA MH(MOPMAIUU M APYrHe TEXHUYECKHE CPEICTBA
npuema/nepenadn yueOHoil nHGopMaIu B JOCTYIHBIX opMax, MOOMIBHON CHCTEMBI 00yYeHUS IS
JIOACH ¢ MHBATUIHOCTBIO.

9. OnieHOYHbIE MaTepHuaJibl U METOAUIECCKUEC PECKOMCHAALIMMA 110 OPraHU3aAlIMU U3YICHUSA
AUCHHUIIIMHBI

9.1. Coaep:xaHue OLIEHOYHBIX MAaTEPHAJIOB /ISl TEKYLIEro KOHTPOJIS
U MPOMEKYTOYHOI aTTecTaluu

Jliist olleHKHu cTeneHu cOPMUPOBAHHOCTH M YPOBHS OCBOCHHS 3aKPETUICHHBIX 3a AUCIUTIIUHOMN
KOMITETEHITNI UCIIONIb3YIOTCS OIICHOYHBIE MaTepUabl, MPeACTaBlIeHHbIC B TabmuIe 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLIEHOYHBIE MATEPHAIIBI

Hassanus pasnenos (rem) @opwHpyembie ®opmbl koHTpoItst | OneHouHble MaTepuaisl (OM)
JUCIUTLIAHBI KOMIIETEHIINH
1 duznyeckre OCHOBBI [TIKP-10, KonTponbsHas [IpumepHsIil nEpeYEHb
AIEKTPOHHOW ONTHUKHU [TKP-12, [TKP-13 |paboTa BAapUAHTOB (3aJjaHUI)
KOHTPOJIBHBIX PadoOT
TectupoBanue [IpumMepHbIii IEpeYeHb
TECTOBLIX 3aJaHUN
DK3aMeH [Iepeuenp sK3aMeHAIMOHHBIX
BOTIPOCOB
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2 DJIeMEHTBI ANEKTPOHHO- [IKP-10, KoHntposbHas [IpumepHBIil nepeyeHb
ONTHYECKUX CUCTEM [IKP-12, [IKP-13 |pabGoTa BapHaHTOB (3aaHUI)
KOHTPOJIBHBIX PadoOT

TectupoBanue [IpuMepHBIii TIEpeYeHb
TECTOBBIX 3aJaHUN
OK3aMeH [lepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
3 [Ipoueccel pacnpoctpanenust |ITIKP-10, KoHnTtponbHas [IpumepHBIil nepeyeHb
AJIEKTPOHHBIX IIYYKOB B ras3e ITKP-12, TTIKP-13 |paboTa BapHaHTOB (3aaHUI)
KOHTPOJIBHBIX PadoOT
TectupoBanue [IpuMepHbIii IEpeUeHb
TECTOBBIX 3a/laHUM
OK3aMeH [lepeueHb 7K3aMEHALIOHHBIX
BOIIPOCOB

[Ixana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHHUPYEMBIX PE3yJIbTAaTOB OOyUYEHHS IO
JTUCIUIUIMHE TpuBeaeHa B Tabnuue 9.2.
Tabnuna 9.2 — Illkama oneHkn cHopMUPOBAHHOCTHU IUIAHUPYEMBIX PE3YJbTATOB OOyYEHHUS IO

JAUCLUIIIINHE
®dopmynupoBKa TpeOOBaHUI K CTETICHH C(HOPMHPOBAHHOCTH
Ornenka banner 3a OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh YMETh BJIQ/IETh
2 < 60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEyIOBIETBOPUTENHHO ) | MAKCUMATHHOMU | UITU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WJIN
CYMMBI 0aIOB 3HAHUS YaCTUYHO (dbparmMeHTapHbIE
OCBOEHHOE MpUMEHEHUE
yMEHUe HABBIKOB
3 ot 60% 1o obmue, HO He B 1I€JIOM YCIICIITHO, B IICJIOM
(YIOBJIETBOPUTEIHHO) 69% ot CTPYKTYPUPOBAHHbBIE HO HE YCIIEIIHOE, HO HE
MaKCHMAaJIbHOM 3HAHUS CHCTEMAaTUYECKH | CHCTEMaTUYECKOe
CyMMBI 0aJIIoB OCYIIECTBIISIEMOE MIpUMEHEHNE
yMeHHue HABBIKOB
4 (xopotio) ot 70% no chOopMHUPOBaHHEIE, B LIEJIOM B IIEJIOM
89% ot HO CozepKalue yCIICLLIHOE, HO YCHEUIHOE, HO
MaKCHUMaJIbHOM OTJIEbHbIE coJieprKalie coJieprKaliue
CyMMBbI 0auioB | mpoOsaemMbl 3HaHUS OTJICIbHbIE OTJIeIbHbIE
poOeIbl yMeHue poOeIbI
MpUMEHEHHE
HABBIKOB
5 (oTIM4HO) >90% ot chopmupoBaHHbBIE | CHOPMHUPOBAHHOE YCIELTHOE U
MaKCUMaJbHOM | CHUCTEMaTUYECKHE yMEHUe CHUCTEMATUYECKOe
CYMMBI 0aJIOB 3HAHUSA MPUMEHECHHE
HABBIKOB

[IIkanma KOMIUIEKCHOM OLIEHKH C()OPMHPOBAHHOCTH KOMITCTCHIIMI MPpUBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — [llkayia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETCHIIUH

Ouenka dopMynrpoBKa TPeOOBAHUN K CTETICHH KOMIIETEHITUN
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2 He nMeet He0oOXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase
(HEeyAOBIETBOPUTENBHO) | UJIU
3HaTh HA YPOBHE OPUEHTHPOBAaHMS, peicTaBiieHnid. OOydaromuiics 3Haet
OCHOBHBIC MPU3HAKH WM TEPMHUHBI U3y9IaeMOTO 3JIEMEHTA COACPKAHMS, UX
OTHECEHHOCTH K ONPEICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, N300PAKEHUSIX UITU CXeMaX U 3HAeT, K KAKMM HCTOYHUKAM HYKHO
oOpaiuarbcs 1)1 00Jiee 1eTalnbHOIO €ro YCBOSHHUS!.

3 3HaTh ¥ YMETh Ha PeNPOAYKTUBHOM ypoBHE. OOyJaronuxcs 3HaeT
(YIOBIIETBOPUTENBHO) |M3YUYEHHBIH 3JIEMEHT CO/IepKaHUSI PENPOAYKTUBHO: IPOU3BOIBHO
BOCIPOM3BOAMT CBOU 3HAHUS YCTHO, MUCHMEHHO WJIH B IEMOHCTPUPYEMBIX
NEUCTBUAX.

4 (xopo11o) 3HaTh, yMETh, BIA/I€Th HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh Ha 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JOCTOWHCTBA, OTPAHUYEHUS, UCTOPHIO U
HEePCHEKTUBBI Pa3BUTUS 1 OCOOCHHOCTH JJIS1 pa3HBIX 0OBEKTOB YCBOCHHUS.

5 (oTIM4HO) 3HaTh, yMETh, BJIa/IETh HA CHCTEMHOM ypoBHe. OOyyaromuiics 3HaeT
M3yYEHHBIN 3JIEMEHT COAEP)KaHUSI CUCTEMHO, POU3BOJIBHO U JI0KA3aTEIBHO
BOCIIPOMU3BOJUT CBOM 3HAHUA YCTHO, IMCbMCHHO WUJIK B ACMOHCTPUPYCMbIX
HeﬁCTBHHX, YUUThIBAA U YKa3bIBasA CBA3U U 3aBUCUMOCTH MCKIY 3THM
9JICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIMHBI, €TO
S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IlpuMepHBIii IepedeHb TeCTOBBIX 3a1aHUI

1. Ilpu 1BM>KEHMM 3apsKEHHOM YaCTULBI B TOCTOSSHHOM 3JIEKTPOMArHUTHOM IT0JIE COXPAHSIETCS
1 OGo011eHHast SHEPTUsl YACTULIBI.
2 CymMa KMHETHYECKOW HEPIMH U MOTEHIHAIEHON YHEPTUN YaCTHULBI.
3 IloTeHumanbHast SHEPTUS YACTHUIIBI.
4 Pabota, coBepiaemasi HaJl YaCTULIEH JIEKTPUUECKUM TOJIEM.

2. HepensaTMBHCTCKOE IBMXKEHHE 3aPSKEHHON YACTUIIBI B CKPEIIEHHBIX NOJIAX IpH ycioBun E < H
IIpEeJICTaBIsIeT COOOM:
1 PaBHOYCKOpEHHOE IBHKEHHE B HAIIPABICHUU MAarHUTHOTO OJI ¥ IUKJIOTPOHHOE BPAILICHUE B
IJIOCKOCTH, HOPMAJIbHOW K MAarHUTHOMY TIOJIFO.
2 PaBHOYCKOPEHHOE JBHKECHHUE B HAIIPABJICHUH MAarHUTHOIO MOJIA U JBUKEHHE IO IUKIJIONU]IE B
IJIOCKOCTH, HOPMAJIbHOW K MarHUTHOMY TIOJIFO.
3 PaBHOYCKOpPEHHO€ ABWKECHHE B HAIIPABJICHUHN JJIEKTPUYECKOTO IOJS U IUKIOTPOHHOE
BpalIEHUE B IUIOCKOCTH, HOPMAJIBHOU K 3JIEKTPUYECKOMY TIOJIFO.
4 Jlpeiid ¢ TOCTOSTHHOM CKOPOCTHIO B HAITPABJIEHUHW MAarHUTHOTO TOJIS M ABMIKEHHE TIO TIEMTHON
JIMHUU B IIJIOCKOCTH, HOPMAJIbHOM K MarHUTHOMY ITOJIFO.
5 PaBHOYCKOpPEHHOE€ [IBUXEHHE B HAINpPABICHHUM MAarHUTHOIO MOJS U CYNEPHO3ULIUIO
PaBHOMEPHOTO BpalleHUs U MOCTYyMNaTeJIbHOTO JApeilda B MIOCKOCTH, HOPMAJbHOU K
MarHuTHOMY TIOJIIO.
6 JIBMKEeHHE MO CIIUPAIIH.
7 Cyneprno3uiuio JBUKEHHS 10 IUKIOUE U MOCTYNATeIbHOTO Apeiida.

3. Ilpu KaKOM THII€ CTOJKHOBEHHI HAJETAIOIIHNI 3JIEKTPOH MEPEAAET CBOIO IHEPTHIO JIEKTPOHY
KpucTaya?
1 Yopyroe cronkHOBEHNE
2 Takux coyaapeHHil He CyIIECTBYET
31Ipu Bcex TUMax CTOIKHOBEHHI
4 Heynpyroe CTOJIKHOBEHHUE

4. Kakue cucTeMbl OTKJIIOHEHUS UMEFOT OOJIbIINI YaCTOTHRINA AUAIIa30H?
1 MarnuTHbIe
2 KBazpynosibHbie
3 DNEeKTPOCTATUYECKHE

5. Ilpu KaKoM THIIE€ CTOJKHOBEHUI HAJETAIOIINI AIEKTPOH HE MEPEIAECT CBOIO SHEPTUIO MIEKTPOHY
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10.

SAINAIE o e

2.

3.

KpucTamuia?

1 Heynpyroe cTOIKHOBEHHE

2I1pu Bcex BUAax CTOJKHOBEHHIA.
3Takux coygapeHuii He CyLIECTBYET.
4 Yupyroe CTOJKHOBEHHE

. Kako# »ieKTpoHHbIN MyYOK CYUTAETCS apaKCUalbHbIM?

1 Ecnu TpaekTopuu 37€KTPOHOB MapaylieIbHbI

2 OTCYTCTBYET CUMMETPHUSI OTHOCUTEIBHO ONTHYECKOU OCH

3 PaccTtosiHME OT ONTUYECKOW OCH 10 KpallHEro 3JIEKTpOHAa MHOTO MEHbIIIE KBaJpaTa 3TOro
paccTosHusl.

4 PaccTostHUE OT OMTHYECKOW OCH J0 KpalHEero 3JeKTPOHAa MHOTO OOJIbIIe KBajapaTa dTOr0
paccTosHusl.

. Kak Bener cebs ceueHne HOHM3ALMY T'a30B 110 MEPE YBEJIIMYEHHS SHEPTUHU AJIEKTPOHOB?

1 Bospacraet 1o sHepruu 1 k3B 1 3aT€M MOHOTOHHO CHUKAETCS;

2 ITapaet no sHeprumn 100 3B 1 3aTéM MOHOTOHHO BO3paCTaET;

3 Bospacraet a0 sHepruu ~100 3B 1 3aT€éM MOHOTOHHO CHM)KAeTCH,

4 Habmronaercs yepeJoBaHHE HECKOIbKUX MAKCUMYMOB 1 MUHHUMYMOB.

. Kakas BeanumHa Ha3pIBacTCSA HHTErpajiom ,Z[BI/I)KGHI/ISI?

1 Pe3ynbraTt uHTErpUpOBaHus ypaBHEHUN Diinepa-Jlarpanxka.

2 CoxpaHsomascs BeIHMYMHA, COOTBETCTBYIOU[Aas IBUKEHHIO YAaCTHLBl B MOJSIX C
ONPEAECICHHON CUMMETPHUEH.

3 Pe3ynbTaT MHTETPpUPOBAHHS YPaBHEHUN NBH)KEHHS, BHIPAKCHHBIA depe3 0000meHHBIC
KOOPJIMHATHI U 000OIIIEHHBIE CKOPOCTH.

4 Pe3ynbTaT MHTETPUPOBAHUS yPAaBHEHUM IBUIKECHUS, BHIPAXKCHHBIM depe3 000OIIeHHBIS
KOOPJIMHATHI U 000OIIICHHBIE MACCHI.

. Uto saBusgercs HHTCTpaJIOM MOABUHXCHHUA MNPHU ABHXCHHHU SapH}KCHHOI\/’I qacCcTUOBI B

0CECUMMETPHUYHOM 3JIEKTPOMarHUTHOM 1oJjie?

1 AkcuanbHasi KOMIOHEHTa MOMEHTa 0000IIEHHOTO UMITYJIbCA YACTHULIBI.

2 IToTOK MarHMTHOTO MOJSl Yepe3 KPyroBoe CeueHHEe, OTPaHMYEHHOE PaJuyC-BEKTOPOM
YaCTHIIBI.

3 TIoTOK PIEKTPUUYECKOTO MOJs Yyepe3 KPyroBoe ceYeHue, OrpaHuYeHHOE PaJuyCc-BEeKTOPOM
YaCTHIIBI.

4 Ilpu ABM>KEHUU B TAKOM I10JI€ ONPEIEIUTh HHTETpal IBUKEHHSI HEBO3ZMOXKHO.

[Ipu KakuX yCHOBHUSX NPHU TPAHCHOPTUPOBKE AJIEKTPOHHOIO MydKa MPOCTPAHCTBEHHO-
MEepUOJANYECKUM MArHUTHBIM IOJIEM B MyYKE BO3MOXHA MapaMeTpuyeckass pe3OHaHCHas
packauka MmornepeyHbIX KoaeOaHmii?

1 Tlpu kpatHOCTH OayHC-4acTOTHI A((HEKTUBHON BETUYMHE IIUKIOTPOHHON YaCTOTHI.

2 ITpu xpaTtHOCTH 2 (PEKTUBHONU BETMYMHBI IMKIOTPOHHOW YaCTOTHI DJICKTPOHHOM IJIa3MEHHOMN
4acToTe.

3 Ilpu kpatHOCTH 3P (HEKTUBHON BETUYHHBI IUKJIOTPOHHON YaCTOTHI OayHC-4acTOTE.

4 TTpu kpaTHOCTH OAyHC-4aCTOTHI AJICKTPOHHOMU TIJIA3MEHHOU YacTOTeE.

9.1.2. IlepeyeHb IK3aMEeHANUOHHBIX BONIPOCOB

Mertoabl 1 ycTpoicTBa (HOKYCUPOBKH JIEKTPOHHBIX ITyYKOB.

Meroasl U yCTPONCTBA OTKIOHEHUS 3JIEKTPOHHBIX ITy4YKOB.
Abeppaiun 3J1eKTPOHHO-ONITUYECKUX YCTPOMCTB M UX BH/IBL.

Bunbl B3auMOIEHCTBUI YCKOPEHHBIX 2JIEKTPOHOB C MOJIEKYJIaMU Iasa.
Paccesinue snextponnoro mydka. ®opmyna Pesepdopaa.

Honusanus raza a31eKTpoHHbIM IyuykoM. CeueHne HOHU3AlUH.

9.1.3. [IpuMepHBbIii epeyeHb BAPUAHTOB (3aaHMii) KOHTPOJBLHBIX padoT

. Ol'[peI[eJ'II/ITI: YYBCTBUTCIIBHOCTDH MarHUTHOM KaTyIIKH K OTKJIOHCHHIO, €CJIM aMILUINTYy/Jla CUTrHalia

Ha 3kpaHe 50 mM, ynucio BUuTkoB n=500, [IK=0,1A. Kak u3aMeHHUTCS 4yBCTBUTEIbHOCTD, €CIIU
YacTOTY CUTHAJy YBEJIUYUTH B 5 paz?

Onpenenuts HaNPSKEHHOCTb JIJIEKTPUUYECKOTO MOJIsl, B KOTOPOM D3JIEKTPOH Habupaer
ckopocth=4800 kM/c Ha paccTostHuH d -0,4 M (Ha9ambHAsE CKOPOCTH AIeKTpoHa =0).

Jlunza obpaszoBaHa aAByMs auadparmMamu, paccTossHue Mexay KoTtopeiMu d = 10 mwM.
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[ToreHunansl ¢puadparM OTCUUTHIBAIOTCS OTHOCUTEIBHO MOTEHI[MANA KaToJa JIEKTPOHHOMI
nymku 1 paBHbl Ul = 1 kB u U2 = 2 kB. HailTu onTUYECKYIO CUITy CUCTEMBI CUUTAs, YTO €€
00pa3yloT COBOKYMHOCTh ABYX JuH3-IuadparM. OTcBepcTus B AuadparmMax UMEIOT KPYTiIylo
dbopMy 1 JOCTaTOYHO MaJIbI IO CPAaBHEHHUIO C paccTosiHueM d.

4. DnekTpoH ¢ 3Hepruerd 50 3B crTankuBaeTcs ¢ mokoAmWMMcA aToMoM aproHa. HalTu
MaKCHMAaJIbHYIO SHEPTrHUI0, KOTOpas MOXET OBITh 3aTpadueHa Ha BO30YKJIEHHE U MOHU3ALHUIO
aToMa aproHa.

5. CeueHre MOHHM3AIMKM aTOMa HEOHA IeKTpoHamu ¢ 3Heprueit 150 5B paBuo 0.78*107-16 cm”2.
Haiitu 4ynciio 37eKTpOH-MOHHBIX Map, 00pa3yromuxcs Ha | ¢M IJIUHBI 3JI€KTPOHHOTO MyYKa C
sHepruen 2xk3B u TokoMm B 1 MA B HeoHe nipu aaBieHuu 1 I1a.

9.2. MeToan4yeckne peKOMeH AU

VY4eOHbIil MaTepuan uznaraercs B (Gopme, mpeanoaramplileii caMoCTOATEIbHOE MBIIIICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenbHast paboTa CTyA€HTOB UTPAET PEIIAIOIIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoOid, CIIUCKOM
y4eOHO-METOMUECKOT0 U MporpaMMHoOro obecneuenus. CamocrosTenbHas paboTa CTyAeHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM ILTAHOM.

B nporecce n3ydeHuns: IUCHUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuaina He0OXOAMMO PETYISIPHO
oOpamarbcsi K PeKOMEHAYEMOH JIuTeparype U MCTOUYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcuUTeTa o0pa3oBaTEIbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TaKXKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTAIaMH, COJCPKAILIUMHU
Hay4YHO-TIONYJSPHBIE U CIELUAJIU3UPOBAHHBIE MaTepHajbl, IOCBSIIEHHBIE PAa3JIUYHBIM aCIEKTaM
y4eOHOM JUCUUIUINHBL.

IIpu caMOCTOATEIBLHOM U3YYEHUU TEM CIEAYHTE PEKOMEHIALMSIM:

— YTEHHME HWJIM NPOCMOTP MaTepuajla OCYLIECTBISANTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBHUAYAIbHOTO NIOHUMAaHUS U OCBOEHMS MaTepuaja, BbIIENss OCHOBHBIE UJEH; HA OCHOBAHUHU
N3yUYEHHOI'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MNONbITaThCSI COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAIOTCS HE3HAKOMBIE UJIM MAJIO3HAKOMBIE TEPMUHBI, CIEAYET BBISICHUTH UX
3HAUEHUE JJIs IOHMMaHUS JaJbHENIIEro MaTepyaa;

— OCMBIC/IMBAlTE IPOYUTAHHOE U N3YUEHHOE, OTBEYANTE Ha MPEJI0KEHHBIE BOIIPOCHI.

CryneHTsl MOTYT MOJy4aTh HHAMBUyalbHbIE KOHCYJIbTALMH, B T.4. C UCIIOJb30BAHUEM CPEJICTB
TEIEKOMMYHUKALUH.

[To gucuuniauHe MOTYT NPOBOAMTHCS OMOJHHUTEIbHBIE 3aHATHUA, B T.4. B (hopMe BeOMHAPOB.
Pacnucanue BeOMHAPOB U 3alMUCHU BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3JIeKTPOHHOM
YKypHaJIE 110 TUCLUIUINHE.

9.3. Tpeﬁona}mﬂ K OCHOYHBIM MaTepHuajJdaM Jisl JUIl ¢ OrPpaHHYCHHBIMHA BO3MOKHOCTAMMU
310pOBbHA U HHBAJIUA0OB

Jns oW ¢ OrpaHWYEHHBIMH BO3MOJXKHOCTSIMH 370pOBBS U WHBAJIHUJIOB MPEIYCMOTPEHBI
JOTIOJTHUTEIBHBIE OIEHOYHBIE MaTePHAJIbl, MEpeUeHb KOTOPHIX yKa3aH B Tabnuie 9.4.

Tabnuna 9.4 — JlomoJHUTENbHBIE MaTEpHaNbl OINCHUBAHUSA JUISA JIMI C OTPaHUYCHHBIMU
BO3MOKHOCTSIMH 3JIOPOBBSI M1 MHBAJIHUIOB

Buasl 1ooIHUTENEHBIX OLIEHOYHBIX DOopMBbI KOHTPOJISI U OLIEHKHU

Kareropuu oOy4aromuxcs

MaTepHaoB pe3yJIbTaTOB 00YUYEHUS
C HapylIeHHsIMU cllyXa TecTbl, TUCbMEHHBIE [Ipenmy1ieCTBEHHO MMCbMEHHAs
CaMoCTOsITeNIbHbIE pabOThI, BOIPOCHI MpoBepKa
K 3a4€eTy, KOHTPOJIbHbIE paOOTHI
C HapyLIEeHUAMU 3pEHUS CobecenoBaHue 1o BOIIPOCaM K [IpenmyniecTBEHHO yCTHas
3a4eTy, ONpOC 110 TEPMUHAM poBepKa (MHIUBUYATBHO)
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C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO arapara

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE pa0OThI, TMCbMEHHbBIE
CaMOCTOSITENIbHBIE PaOOTHI, BOITPOCHI

K 3a4eTy

[IpeumyiecTBEHHO
JUCTaHIMOHHBIMU METOIaMH

C orpaHu4eHUSIMHU 110
0o01IeMe IUIITHCKUM
MOKa3aHMUSIM

TecTbl, TUCbMEHHBIC
CaMOCTOSTENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipenmy1iiiecTBEHHO MPOBEPKa
METOJIaMH, ONPEIEISIOIIMMHUCS

HACXOS U3 COCTOSIHUSA
oOyyJaromerocss Ha MOMEHT
MIPOBEPKHU

9.4. MeToauueckue PE€KOMEHIAUHA MO OMCHOYHBIM MaTepuajaamM AJdA JUIl ¢ OrpaHUYCHHBIMHA

BO3MOKHOCTSAAMH 310POBbA U HHBAJIN/I0B

I[J'IH JMLg € OTpaHUYCHHBIMU BO3MOKHOCTAMHU 3J0POBbA U MHBAJIUAOB IMPEAYCMATPUBACTCA
AOCTYIIHAsA (bopMa MpeaOCTaBJIICHUA 3aJaHUM OLIEHOYHBIX CpeacCTB, a KUMCHHO!

— B mieyaTHoi (opme;

— B mieyaTHOM (hopme ¢ yBeIMYEHHBIM HIPUPTOM;

— B hopMe 2NIEKTPOHHOTO TOKYMEHTA;

— METOJIOM YTEHHS aCCUCTECHTOM 3aJaHUs BCIIYX;

— IpeoCTaBICHHE 3a/1aHUs C UCTIOIb30BaHUEM CYPIOTIEPEBOA.

Jlutiam ¢ OrpaHMYEHHBIMU BO3MOXKHOCTSMH 3I0POBbSI M MHBAIHAAM yBEIUYMUBAETCS BpeMs Ha
MOJATOTOBKY OTBETOB Ha KOHTPOJbHBIE BOMPOCHL. s Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
noctynHasi popma nmpeaocTaBiIeHHsI OTBETOB Ha 3a/IaHUs, @ UMEHHO:

— INMCHbMCHHO Ha 6yMare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— Ha0Op OTBETOB C UCHIOJIB30BAHUEM YCIYT ACCUCTEHTA;

— IpEeJCTaBJICHNE OTBETOB YCTHO.

[Ipouenypa oleHUBaHUS PE3YyJIbTATOB OOYYEHHS IHI[ C OFPAHMYEHHBIMH BO3MOYKHOCTSIMU
310POBbS U MHBAIHAOB MO AUCHUILIMHE MPpEIycMaTPUBAET MpeaocTaBleHne nHPopMauu B popmax,
aJIaNTUPOBAHHBIX K OTPAHUYEHUSAM UX 3/I0POBbS U BOCTIPUATHS HHPOPMAIIUU:

Jst M1 ¢ HAPYIIEHUSIMU 3PeHHUst:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B MieyaTHOU popme yBeTHMueHHBIM HIpU(TOM.

Jst M ¢ HAPYIIEHUsIMHU cJiyXa:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B IIeyaTHOU (opme.

I[J'IH JIMI ¢ HAPDYIICHUAMH OMMOPHO-ABUIaTCJIbHOI'0 anmapara:

—B cbopMe OJICKTPOHHOI'O JOKYMCHTA,

— B IIeYaTHOM (opme.

HpI/I H606XOI[I/IMOCTI/I JI JIUL ¢ OTPAaHMYCHHBIMU BO3MOXHOCTAMHU 340POBbA U MHBAJIHUIO0B
nponeaypa OuCHUBAHUS PE3YJIbTATOB O6y‘leHI/I${ MOJKCT IIPOBOAUTLCA B HECKOJIBKO 3TAIlOB.
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