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1. O01mue MoJI0KeHu s

1.1. lean AUCHUIIHHBI

1. O3HakoMIIeHHE CTYACHTOB C OCHOBHBIMH 3aKOHaAMU (I)I/I3I/IKI/I I1J1a3MBlI, 00 OCHOBHBIX nmponeccax
TIa3MCHHBIX UCTOYHUKOB 3JICKTPOHOB U MOHOB, 00 OCHOBHBIX THIIaX ra30BBIX paspsaaoB, UCIIOJIB3YyCMBbIX
B IIJJa3MEHHBIX HCTOYHHMKA U 00JIaCTIX NPUMCHCHUSA TJIIa3MCHHBIX TEXHOJIOTHHA.

1.2. 3agauy AUCHUILIUHBI

1. OcBoenune 6a30BbIX 3aKOHOB U MPOIIECCOB TJIA3MEHHBIX TEXHOJIOTHH.

2. IlpuoOpeTeHre HABBHIKOB aHAINW3a W pacyeTa OCHOBHBIX MapaMeTPOB YCTPOWCTB IJIa3MEHHOM
ANEKTPOHUKH, 1aBaTh PEKOMEH AU 110 COBEPIIIEHCTBOBAHUIO MJIA3MEHHBIX YCTPONUCTB U CHCTEM.

3. OcHOBeHUE HaBBIKOB HCCJIEJOBAHUS IIa3MEHHBIX YCTPOWCTB, TEOPETHUYECKOTO aHaJIM3a
METO/I0B (pOPMUPOBAHUS MYUYKOB 3apsIKEHHBIX YaCTHI], KOMIIBIOTEPHOT'O MOJIEIUPOBaHUs B cdepe
(bU3MKY M1a3MBI U IJIA3MEHHBIX TEXHOJIOTUH.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumiunasl (Moayn).
Yacte 6soka aucturiuH: YacTs, popmupyemast ydacTHUKaM# 00pa30BaTEIbHBIX OTHOIICHHIA.
Monayns mucuurinHe: Moaysbs HanpaBieHHOCTH (poduiist) (major).

WNunekc nucuumunst: b1.B.01.07.
PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX

TEXHOJIOTHUH.

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

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHO# 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JTOCTHIKEHUS

Komnerenius

Nupukatopel 10CTHXKEHUS
KOMIIETEHIINU

[Inanupyemsie pe3ynbTaThl 00yUeHUs 110
JUACLUIUTMHE

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIUH

[TIKP-7. Cnocoben
paszpabaThIBaTh
TEXHOJIOTHYECKYIO
JIOKYMEHTAIMIO Ha
IIPOEKTUPYEMBbIE
YCTPOWCTBA, MPUOOPHI U
CHUCTEMBI DJICKTPOHHOUI
TEXHUKHU

IIKP-7.1. 3naeT MeTOOEI
OTpaOOTKU Y BHEJIPEHUS
HOBBIX MaTE€pUAJIOB,
TEXHOJOTMYECKHUX IPOLECCOB
1 000pyTIOBaHUS
MPOU3BOJICTBA U3JACITUI

3HaeT MeTOo/Ibl OTPaOOTKHU U BHEJIPEHHUS
TEXHOJOTMYECKHUX MPOLECCOB U
000pyA0BaHUS [Ia3MEHHON JEKTPOHUKH,
[peIHa3HaYeHHOT0 JUIsl IPOU3BOJICTBA
U3JIeTMIA MUKPO3JIEKTPOHUKH

JOKYMEHTAIUIO Ha
IIPOEKTUPYEMBIE YCTPOICTBA,
npUOOPHI U CUCTEMBI
AJIEKTPOHHON TEXHHUKH.

MUKPODJIEKTPOHUKH.
ITIKP-7.2. Ymeer VYMmeer pa3pabaThIBaTh TEXHOIOTMYECKYIO
pa3pabaTbIBaTh JIOKYMEHTALMIO Ha TPUOOPHI M CUCTEMBI
TEXHOJIOTHYECKYIO IIJIa3MEHHOU 3JIEKTPOHUKHU

IIKP-7.3. BnageeT HaBEIKaMH
OpraHu3aIliK MPOBEACHUS
paboT Mo MOJIrOTOBKE
MIPOU3BOJICTBA.

Braneer HaBbIkaMu OpraHu3aluu

MPOBEJICHUS padOT MO MOATOTOBKE
IIPOU3BOJICTBA C UCIIOJIb30BAHUEM

MJIa3MEHHBIX TEXHOJOTUN
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[TIKP-10. I'oToB
(bopMyIupOBaThH LENU U
3ala4i HAYYHbIX
HCCJICIOBAHUH B
COOTBETCTBUH C
TCHACHIIUSIMU U
MEPCIICKTUBAMU
Pa3BUTHA SJICKTPOHUKH U
HAHOYJICKTPOHUKH, a
TaKXE€ CMECXKHBIX
oOnacTeil HayKu U
TEXHUKU, CIIOCOOHOCTBIO
000CHOBaHHO BHIOMPATH
TEOPETUICCKHEC U
SKCIICPUMCHTAJIbHBIC
METOJIbI U CPEJICTBA
pereHus
chopMyTHPOBAHHBIX
3a1a4

[TIKP-10.1. 3naeT npuHIUIIBI
MOCTPOEHUS U
(YHKIMOHUPOBAHUS U3ICTTUN
MHUKpPO- ¥ HAHODJIEKTPOHUKH.

3HaEeT NPUHIIMIIBI TOCTPOCHUS U
(YHKITMOHUPOBAHHUS IJITA3MEHHBIX
TEXHOJIOTUN

I[IKP-10.2. Ymeer
paccUUTHIBATh MPEACITHHO
JOITYCTUMBIC U TIPEJICIIbHBIC
PEKUMBI padOThI U3AETUI
MUKPO- U HAHODJICKTPOHHKH.

YMeeT pacCUuThIBATH PEAEIBHO
JOIMYCTHUMBIC PCIKUMBI paGOTH IIJ1a3MCHHBIX
YCTPOKHCTB

[IKP-10.3. Bmaneer
HaBbIKaMU BbIOOpa
TEOPETUYECKHUX U
AKCIIEPUMEHTATIBHBIX METOOB
HCCIIEN0BAHUS U3 eI
MUKPO- U HAHORJIEKTPOHHKH.

Bnaneer HaBbikamMu BbIOOpaA TEOPETHUECKUX U
HKCHEPUMEHTAIBHBIX METO/I0B HCCIIEIOBAHUS
YCTPOUCTB MJIa3MEHHOM 3J1€KTPOHUKH

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

ITKP-13.1. 3HaeT crnmocoObl
OpraHU3aIuu ¥ TPOBEICHUS
AKCIIEPUMEHTAIIbHBIX
HUCCIIEIOBAHUN.

3HaeT crocoObl OPraHu3aIliy U TPOBEICHHS
AKCIIEPUMEHTAJILHBIX HCCIICIOBAaHUH B
OTpAaCIy TJIa3MEHHBIX TEXHOJIOTUI

IIKP-13.2. Ymeer
CaMOCTOSITEJIbHO MTPOBOJIUTH
AKCIIEPUMEHTAJIbHBIE
HCCIIeIOBaHUS.

YMeeT caMOCTOSATEIbHO MPpOBOIHUTH
SKCIICPUMCHTAJIbHBIC UCCIICIOBAHUA C
MMPUMCHCHUCM IUTIa3MEHHOM TeXHHUKU

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

BnaﬂeeT HaBbIKaMHU ITPOBCACHHUA
I/ICCJICILOBaHI/Iﬁ C IPUMCHCHUEM COBPCMCHHBIX
CpE€aACTB U MCTOAOB IJIA3SMCHHBIX TEXHOJIOTHI

4. O0beM QUCHUIIMHBI B 324€THBIX eIMHUIAX C YKA3aHHEM KOJIUYeCTBA aKaleMUYEeCKUX YaCoB,
Bbl/IeJIEHHBIX HA KOHTAKTHYI0 Pa00Ty 00y4aloluXxcs ¢ npenojgaBarejiemM
U HA CAMOCTOSITEJIbHYIO PadoTy 00y4aromuxcs

OO6mmas TpyA0€MKOCTh TUCIUIUIMHBI COCTABIISIET 5 3aU€THBIX enuHull, 180 akagmeMuuecKnx 4acos.
Pacnpenenenue Tpya0eMKOCTH TUCIUIUIMHEI 10 BHIaM YU4€OHOU JEATEIHHOCTH MPEJACTABICHO B

Tabime 4.1.
Tabmmia 4.1 — Tpy10eMKOCTh AUCIUIUIMHBI IO BUAAM YU4eOHOU TeSITeIbHOCTH
Bunpl yueOHOI 1esITeNbHOCTH Beero Cemectpet
4acoB 2 cemecTp
KonTakTHas aynuTopHas padora 00y4almuxcs ¢ NpenojaBaresieM, BCero 88 88
JIeKIIMOHHBIE 3aHATHS 36 36
[IpakTHueckue 3aHATUA 52 52
CamocrosiTeibHas padoTa 00y4alOIINXCsH, B T.4. KOHTAKTHasI 56 56
BHEayIUTOPHas padoTa 00y4yarommxcs ¢ NpenoaasarejieM, BCero
[ToaroroBka K TECTUPOBAHUIO 16 16
[ToaroToBka K KOHTPOJIBHOM paboTe 40 40
IToaroToBka U cIavya 3K3aMeHa 36 36
OO0mas Tpy10eMKOCTh (B 4acax) 180 180
3
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OO0mas TpynoemMkocTh (B 3.e.)| 5 5

5. CTpykTypa u cojep:kaHue TUCHUIIMHBI
5.1. Pa3znennl (TeMbl) JUCHUNIMHBI U BUAbI Y4eOHOI 1eITeJIbHOCTH

CTpyKTypa IHCIUILUTMHBI TIO pa3jaeiaM (TeMaMm) ¥ BHjaaM Y4eOHOW JIesTeIbHOCTH NMPUBECHA B
tabymue 5.1.
Ta6muma 5.1 — Paznens! (TeMbl) TUCIUILIMHBI M BUABI YI€OHON ACATEIHHOCTH

HasBanus paznenos (Tem) Jlek. | Ilpak. | Cam. Bcer(%;aCOB dopmupyembie
JTUCITUTITUHBI 3aH., 9| 3aH.,4 | pad., q KOMITETCHITH
JK3aMeHa)
2 cemecTp

1 ®usnyeckoe OCHOBBI 12 20 14 46 ITIKP-10, ITKP-13, ITKP-7
MJIa3MEHHBIX TEXHOJIOTUHN
2 Ipubops! Ia3MeHHON 4 4 14 22 [TIKP-10, ITKP-13, TIKP-7
AIEKTPOHHUKHU
3 YcrpoiicTBa Mmi1a3MeHHOM 12 20 14 46 IIKP-10, ITKP-13, ITKP-7
AIIEKTPOHUKHU
4 MeTtoanl JUarHOCTUKHA 8 8 14 30 IIKP-10, ITKP-13, ITKP-7
IJIa3MEHHBIX YCTPOMCTB

Uroro 3a cemectp| 36 52 56 144

Hroro| 36 52 56 144

5.2. Conep:xanue pa3aesioB (TeM) IMCHUANINHbBI

Copepxanue pa3enoB (TeM) TUCUUTUINHBI (B T.Y. M0 JIEKIHUSIM) IPUBEICHO B Tabmuiie 5.2.
Tabmuma 5.2 — Conepskanue pa3ienoB (TeM) TUCIUILIMHEI (B T.4. IO JEKIUSIM)

HaszBanus TpynoemkocTb
paszenoB (Tem) Copepxanue pa3aenoB (TeMm) AUCHUILTUHBI (B (TeKIHOHHEIE dopmupyembie
T.4. TIO JICKLIUSIM) KOMIIETEHIINH
JUCIUTIAHBI 3aHATHUA), U
2 cemecTp
1 ®usnyeckoe |OCHOBHBIE CBOMCTBA MIa3Mbl M Fa30BBLIX 2 IIKP-7, IIKP-10,
OCHOBBI paspsaoB U 007aCTH UX IIPUMEHEHUS [TIKP-13
TIJIA3MEHHBIX CpaBHUTENIBHBIN aHATU3 XapaKTEPUCTUK 2 ITKP-7, IIKP-10,
TEXHOJIOT Ui ra30BBIX PA3pPsIAOB PA3TUYHBIX TUIIOB ITKP-13
Mopenu [u1s onMcanys napaMeTpoB Ira30BbIX 2 IIKP-7, IIKP-10,
Pa3psIOB U IUIA3MBI MTOJIOKUTELHOTO CTOI0a IIKP-13
Pacnpenenenue 3Hepruu, NOoCTynaroIEeH B 2 [IKP-7, TIKP-10,
ra30BbIM pPa3psi OT BHEIIHErO0 HCTOYHUKA [IKP-13
MUATaHUs, 110 BUJaM NoTepb. OcOOEHHOCTH
MIPOTEKAHHUS ANEKTPUUYECKOTO TOKA Yepes
ra30HANOJIHEHHbIE IPOMEKYTKH.
[Iporniecchl npu BKIOUEHUHU U BBIKITIOUYEHUH 2 ITKP-7, IIKP-10,
MPUOOPOB TITA3MEHHON AJIEKTPOHHUKHU ITKP-13
du3nyecKue MpoLecchl Ha IIOrPAHUYHBIX 2 IIKP-7, IIKP-10,
MOBEPXHOCTSAX I1a3Mbl. KoneOanus u IIKP-13
HEYCTOWYMBOCTH B ILJIa3Me
Uroro 12
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2 [Ipubopsl CueTunKH 3apsyKEHHBIX YacTULl U 2 [IKP-7, TIKP-10,
IJIa3MEHHOM MOHHU3AaLHOHHBIE KAMEPBI: OCHOBHbIE IIKP-13
JJICKTPOHUKU  |KOHCTPYKIIUH, XapaKTEPUCTUKHU U 00JIACTH
MIPUMEHEHUS
KommyTtupyromme npuOopsl U pa3psaHUKU: 2 ITKP-7, ITKP-10,
OCHOBHBI€ PA3HOBUIHOCTU, KOHCTPYKIIMOHHbBIE ITKP-13
0COOEHHOCTH, XapaKTePUCTUKH U 00JIaCTH
MIPUMEHEHUS
Hrtoro 4
3 VerpoiictBa  |[1nma3zmMeHHble yCTPONCTBA ISl pacTIbUIICHUS U 2 [IKP-7, [TKP-10,
IJIa3MEHHOU HaIlbUICHUS] MaTepHaIOB. MO IHbIE [IKP-13
ANIEKTPOHUKU | PACHBUIUTEIbHBIEC CUCTEMBI.
MHOTr03J71€KTPOIHBIE CUCTEMBI PACTIBIIICHUSI.
MarseTpoHHbBIE CUCTEMBI PACIIBUICHHUS.
[1a3MeHHbIe HCTOYHUKH SJIEKTPOHOB. 2 ITKP-7, ITKP-10,
Oco0eHHOCTH KOHCTPYKIIUH, XapaKTEPUCTHKH, ITKP-13
00J1aCTH TPUMEHEHUSI.
[limasmMeHnHbIe yCTPOMCTBA HOHOB. 2 [TKP-7, ITKP-10,
Oco0eHHOCTH KOHCTPYKIIMHU, XapaKTEPUCTUKH, IIKP-13
o0JacTu MPUMEHEHHUS.
[lnasmennsie yckoputenu. Koncrpykiuu, 2 ITIKP-7, ITKP-10,
XapaKTEPUCTUKU, 00JIACTH TPUMEHEHUSI. IIKP-13
I'eneparopsl HU3KOTENEPATYPHOI TIa3MBbI. 2 ITKP-7, ITKP-10,
KoncTpykumm, XapakTepuCTHKA U 00J1aCTH ITKP-13
MIPUMEHEHUS.
Meroasl MOACIUPOBAHUS U pacyeTa B 2 IIKP-7, IIKP-10,
reHeparopax IUa3Mbl U IIy4YKOB 3apsKEHHBIX [IKP-13
YaCTUIL
Htoro 12
4 Metonnl MeToapl TUAarHOCTUKH IUIa3Mbl. 30HIIOBEIE 2 IIKP-7, IIKP-10,
IUarHOCTUKU METOEI IIKP-13
IIa3MCHHBIX MeTo1bl AMarHOCTUKHU TOTOKOB 3apsIKEHHBIX 2 IIKP-7, IIKP-10,
YCTPOHCTB yacTull. KOHTaKTHBIE TUIIBI U3MEPUTENbHBIX TIKP-13
YCTPOWCTB U METOJUKU pacyeTa CUTHAJIOB
MeTo/1bl AMarHOCTUKHU TTOTOKOB 3apsiKEHHBIX 2 IIKP-7, IIKP-10,
yacTull. ONTHYECKHUE U AJIEKTPOMATrHUTHBIE [IKP-13
THUIIBI U3MEPUTEIBHBIX YCTPONUCTB U METOAUKHU
pacyeTa CUTHAJIOB
Metoapl quarHocTUKHU IU1a3Mel. OnTnyeckas 2 IIKP-7, IIKP-10,
CIIEKTPOCKOIHUSI. MUKPOBOJHOBBIE METO/IBI. ITKP-13
Hrtoro 8
Hroro 3a cemectp 36
Uroro 36

5.3. [IpakTuyeckue 3aHATHS (CEMUHAPbI)

HanMmeHnoBaHue MpakTUYECKUX 3aHATUN (CEeMHHAPOB) MPUBEACHO B Tabmuie 5.3.
Tabnumna 5.3. — HauMeHnoBaHue NpakTUYECKUX 3aHATUN (CEMHHAPOB)

Haszpanus
paszesnoB (Tem)
JUCIUILTAHBI

(cemuHapoB)

HaumeHnoBanue npakTuyeckux 3aHsITui | TpynoeMKOCTb,

dopmupyembie
KOMIIETEHIIUH
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2 cemecTp
1 ®u3nueckoe OcHoBbI ¢u3nKy m1a3Mbl. CBOWCTBA 4 IIKP-7, TIKP-10,
OCHOBBI TJ1a3Mbl ITKP-13
NITIa3MEHHBIX DneMeHTapHbIE IPOLECCH B IIa3MeE. 4 IIKP-7, IIKP-10,
TEXHOJIOTUH Heynpyrue cTojiKkHOBEHUS. IIKP-13
JIBr>KeHUE 3apsKEHHBIX YaCTHUL B Ta3e U 4 I1IKP-7, IIKP-10,
iasme [IKP-13
Ciiou npocTpaHEeCTBEHHOIO 3apsi/ia B 4 [TKP-7, ITKP-10,
mia3Me. ITKP-13
[Ina3zMeHHBIE YCKOPUTENIH C 3aMKHYTBIM 4 IIKP-7, IIKP-10,
npetiom eKTPOHOB IIKP-13
Hroro 20
2 TIpubopsl Mertoibl pacyeTa KOMMYTHPYIOITUX 4 [TKP-7, ITKP-10,
MJIa3MEHHOU MPUOOPOB U PA3PSTHUKOB ITKP-13
3JICKTPOHHUKH HUToro 4
3 YcerpoiictBa Cucrembl paciblUICHUS 4 [IKP-7, [TKP-10,
MJIa3MEHHOM IIKP-13
SJICKTPOHHUKHA DOMuccus 3apssKeHHBIX YaCTHUIL U3 4 IIKP-7, TIIKP-10,
IJ1a3Mbl. OMHUCCUS HOHOB. DMHCCHUS ITKP-13
31eKTPOHOB. OCOOEHHOCTH SMHUCCUH
AJIEKTPOHOB M3 TUTa3MBbI.
[li1a3sMeHHbIE ICTOYHUKH 3JIEKTPOHOB 4 [TKP-7, ITKP-10,
ITIKP-13
IIna3MeHHBIC HICTOYHUKH HOHOB 4 IIKP-7, IIKP-10,
IIKP-13
BakyyMHbI€ IyroBbI€ UCTIAPUTEIIN 4 [TKP-7, ITKP-10,
[TKP-13
Htoro 20
4 MeTonanl 30HJI0BBIC METOIBI THATHOCTHKH IJIa3MBbI 4 IIKP-7, ITIKP-10,
IVarHOCTHUKU TIKP-13
IIa3MCHHBIX MeTo/ibl AUaTHOCTUKH ITyYKOB 4 IIKP-7, ITKP-10,
YCTPOHCTB 3apsoKeHHBIX yacTuil. CiocoOb ITKP-13
M3MEPEHHS TOKA, pauaIbHOTO
pacrpeieNieHusl Iy4YKa, YHEPTeTUIECKOTO
CIIEKTpa YaCTHI]
Hroro 8
Uroro 3a cemectp 52
Uroro 52

5.4. JlaGopaTopHbIe 3aHATHSA
He npenycMoTpeHo y4eOHbBIM MIIaHOM
5.5. KypcoBoii npoekT / kypcoBasi padora
He npemycMoTpeHO y4eOHBIM IIaHOM
5.6. CamocTosiTesibHass paboTa

Buel caMOCTOSATENIBHOM paOOThI, TPYIAOEMKOCTh M (POPMHUPYEMbIE KOMIICTCHIIUU TIPEICTABIICHBI B
tadyuue 5.6.
Tabnuua 5.6. — Buapl caMoCTOSTETbHON paObOThI, TPYJO0EMKOCTh U JOPMHUPYEMBbIC KOMITETECHIIN
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HasBanus

Bunsl camocrostensHol | TpynoeMKocTs, dopmupyemble
pasnenos (Tem) DopMBI KOHTPOJIS
N —— paboTHhI q KOMIIETEHI[NHA
2 cemecTp
1 ®uznueckoe [ToaroroBka x 4 [TKP-7, ITKP-10, TectupoBanue
OCHOBBI TECTUPOBAHUIO [IKP-13
1a3MCHHBIX IToaroroBka k 10 IIKP-7, IIKP-10, KonTposnbnas
TEXHOJIOTHH KOHTPOJILHON paboTe IIKP-13 pabota
Hroro 14
2 [IpuGopsl IToaroroska k 4 IIKP-7, IIKP-10, TectupoBanue
IJIa3MEHHOU TECTUPOBAHUIO IIKP-13
SJICKTPOHHUKH IToaroroBka k 10 IIKP-7, IIKP-10, KonTposnbnas
KOHTPOJIbHOM pabote [IKP-13 pabora
Hroro 14
3 YerpoiictBa IToaroroBka k 4 IIKP-7, IIKP-10, TectupoBanue
IJIa3MEHHOU TECTUPOBAHUIO IIKP-13
SJICKTPOHHUKH IToaroroBka k 10 IIKP-7, IIKP-10, KonTposnbnas
KOHTPOJIbHOM pabote [IKP-13 pabora
Hroro 14
4 Metonbl IToaroroBka k 4 IIKP-7, TIKP-10, TectupoBanue
IUarHOCTUKU TECTUPOBAHUIO TIKP-13
1a3MCHHBIX IToaroroBka k 10 I1IKP-7, IIKP-10, KonTponbnas
YCTPOHCTB KOHTPOJBHOM paboTe IIKP-13 pa6ora
Hroro 14
Hroro 3a cemectp 56
[ToaroroBka u cnaya 36 DK3aMeH
JK3aMeHa
Hroro 92

5.7. CooTBeTcTBHE KOMIIETEHUMH, ()OPMUPYEMBIX IPH U3YUYEHUU TUCUMUIIIMHBI,
U BU/0B YU4eOHO 1esITeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUM, (POPMUPYEMBIX MPU U3YUYECHHH TUCHHUIUIUHBI, U BUIOB yueOHOM
NEATEILHOCTH MPEICTAaBICHO B TabHIIEe 5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIHH, ((OPMUPYEMBIX TIPU U3YUYEHUHU AUCLUUILINHBI, U BUIOB

3aHATUI
dopmupyembie Bunsl yueOHOM AesTenbHOCTH
DopMBI KOHTPOJIA
KOMITETEHIINH Jlek. 3aH. |IIpak. 3aH.|Cam. pad.
[TIKP-7 + + + KonTponbHas padora, TectupoBanue,
OK3amMeH
ITKP-10 + + + Kontponbnas padota, TectupoBanue,
OK3aMeH
ITKP-13 + + + KonrtponsHas padora, TectupoBanue,
OK3amMeH

6. PeifTuHroBasi cucreMa JJisi OleHKH yCIIeBAEMOCTH 00y4arouXCs

6.1. basuibHbIe OneHKH 1J1s1 (popM KOHTPOJIA

BambHbie oneHKH 17151 POPM KOHTPOJIS MpeICcTaBIeHbI B Tabmuie 6.1.
Tabmuua 6.1 — bayibHbIe OLIEHKH
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. . | MakcumanbHbIH Oaut
MaxkcumanbHbII MaxkcumanbHbIA
3a IEPUOJ MEXKIY Bcero 3a
@DOopMBI KOHTPOJIS 6amt Ha 1-y10 KT ¢ 0asut 3a mepuos
2KT u Ha xoHel CEMECTp
Hayana cemectpa | mexnay KT u 2KT
cemecTpa
2 cemecTp
KonrponsHas padora 10 15 15 40
TectupoBaHue 10 10 10 30
OK3aMeH 30
Hroro makcumym 3a 20 25 25 100
(58} (i}
Hapacratomum utorom 20 45 70 100

6.2. Ilepecuer 0a/1710B B OLICHKH 32 TEKYIIH KOHTPOJIb

[TepecueT 6anoB B OLIEHKH 3a TEKYIIUHA KOHTPOJIb MIPEACTABICH B TabmuIie 6.2.
Tabmuia 6.2 — Ilepecuer 6a/JI0B B OIIEHKH 32 TEKYIIUH KOHTPOJIb
banibl Ha naTy TEKyero KOHTpoIs Ouenka

>90% ot MakcuMalIbHOI cyMMbI OaiioB Ha gaty TK 5

Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamsioB Ha naty TK

Ot 60% 10 69% OoT MakcuManbHOI cymMMbl OamioB Ha naty TK

N|W | B~

< 60% oT MakcuMalIbHOI cyMMbI OaiioB Ha gaty TK

6.3. Ilepecuetr cyMMbI 02/1710B B TPAAUIIHOHHYI0 M MEKIYHAPOAHYIO OLIEHKY

[TepecyeT cyMMBbl 6asioB B TPAJUIIMOHHYIO U MEXAYHApPOJHYIO OIIEHKY MPEJCTaBIEH B TaOIHIe

6.3.
Tabmuma 6.3 — Ilepecuer cymMMbl 6AJIIOB B TPAIUIIMOHHYIO U MEXKTYHAPOIHYIO OLIEHKY
Hroroas cymma 6asios,
Onenka YUYUTBIBAET YCIICIIHO CIAHHBIN Onenka (ECTS)
IK3aMeH
5 (oTIM4YHO) (3a4TEHO) 90— 100 A (OTJIIMYHO)
4 (xopor1o) (3a4TeHO) 85 -89 B (ouens xoporo)
75 -84 C (xoporo)
70 — 74 D (yaoBneTBOpUTENHHO)
3 (yAOBIETBOPUTENBHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HeyIOBJIETBOPUTEIHHO) (HE 3aUTEHO) Hwxe 60 6amios F (meynoBnerBoputreabHO)

7. YueOHO-MeTOAnYecKoe 1 MH(OPMAIIHOHHOE o0ecneyeHue TUCIUTIIHHbI
7.1. OcHOBHas JqUTEpaTypa

1. Tonant, B. E. OcHoBBI pu3ukn mia3mel : yaeonoe nocodbue / B. E. ['omant, A. I1. XKunuuckwit,
. E. CaxapoB. — 2-¢ usn., uctp. u gon. — Cankr-IletepOypr : Jlans, 2022. — 448 c. [DneKTpOHHBIH
pecypc]: — Pexxum poctyma: https://e.lanbook.com/book/210629.

7.2. lonoTHMTEIbHAS JIUTEPaTypa

1. BakyymHas u mia3MeHHas 2JIeKTpoHuKa: YdyeoHoe nmocobue / A. C. Knmumos, A. A. 3enuH, E.
M. Oxc, A. B. KazakoB - 2020. 203 c. [OnexkTpoHHBIU pecypc]: — Pexum nmocrtyna:
https://edu.tusur.ru/publications/9520.

7.3. YuyeOHO-MeTOANYECKHE MOCOOUS

7.3.1. O6s3aTes1bHbIE YUeOHO-METOAMYECKHE MOCOOUsI
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1. DnekTpu4ecTBO U MarHeTU3M: Y4eOHO-METOAUYECKOE TOCOOHE M0 ay JUTOPHBIM NMPAKTUYECKUM
3aHATHAM U caMocTosiTesbHOM padote / FO. A. Bypauesckuii - 2018. 137 c¢. [DnexkTpoHHbIN pecypc]: —
Pexxum moctyma: https://edu.tusur.ru/publications/7729.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS JIS JINIT
C OrpPaHUYE€HHBIMH BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIU/I0OB

Y4eOHO-MeTOINYEeCKUE MAaTEPUaJIbl 111 CAMOCTOSTENILHON U ayAUTOPHOI pabOThl 00yJaromuxcs
U3 YUCJIA JIUI] C OTPAaHUYEHHBIMH BO3MOXHOCTSIMH 3/]0POBbsI M HHBAJIUOB MPEIOCTABIAIOTCA B opMaXx,
aIaNITUPOBAHHBIX K OTPAaHHYCHUSM X 3[J0POBBS U BOCHPUATHS HH)OpPMALIUH.

J1s1 i1 ¢ HAPYIIEeHUsIMH 3PeHus:

— B (popMe 31IEKTPOHHOTO TOKYMEHTA;

— B [1€4aTHOW (hopMe YBEIUUCHHBIM HIPUPTOM.

JI1s1 JIMII ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 31IEKTPOHHOTO TIOKYMEHTA;

— B miedatHoi popme.

JI1s1 JIMII ¢ HAPYIIEHUSIMHU ONOPHO-IBUTaTEIbHOT0 anmnapara:

— B (popMe 31IEKTPOHHOTO TOKYMEHTA;

— B miedatHoi popme.

7.4. CoBpeMeHHbIe TPo(deccuoHATIbHbIE 0a3bl JAHHBIX
U HH()OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. [Ipu u3ydeHUU NTUCHUIIUHBI PEKOMEHAYETCS 00pallaThCsd K COBPEMEHHBIM 0a3aM JaHHBIX,
WHGOPMAIIMOHHO-CIIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCYPa oTKpHIT gocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepunajbHO-TeXHHYeCKOe H POrpaMMHOe ofecreyeHne TUCHUIIHHBI
8.1. MaTepuaibHO-TeXHHYECKOe H IPOrpaMMHoe o0ecriedeHue sl JTeKINOHHBIX 3aHATHI

Jlnst mpoBeeHus 3aHATUN JEKIIMOHHOTO TUIA, TPYIIOBBIX U MHAUBUIYaTbHBIX KOHCYJbTALUA,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCs yueOHask ayAUTOPHUS € TOCTaTOYHBIM
KOJIMYECTBOM TTOCAI0YHBIX MECT IS y9eOHOU TPy, 000pYyI0BaHHAS JOCKOH M CTAaHIAPTHOW y4eOHOMH
MeOenbio. imeroTest MynbTUMeInitHOe 000pyI0BaHKE U YUeOHO-HATIISAHBIE TTOCO0US, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBL.

8.2. MaTepuaibHO-TeXHHYECKOE M MPOrPaMMHOe o0ecreuyeHue 1Jisl NPAKTHYECKUX 3aHATHI

VYyeOHas aynuTopusi: yaeOHas ay JUTOPUS AJIsl IPOBEACHUS 3aHATUI MPAKTUYECKOTO THIA, yueOHas
ayJIUTOpHUS JIJISl TPOBENICHUS 3aHATHI CEMUHAPCKOTO THIIA, TOMEIICHHE 711 KYPCOBOT'O MPOESKTUPOBAHUS
(BBIMOTHEHUS KYPCOBBIX pabOT), MOMEIIEHHUE IJ1 MPOBEACHUS T'PYNIOBBIX U HWHIMBHUAYaTbHBIX
KOHCYJbTAllUH, MOMEIIeHUE AJIsI IPOBEACHUS TEKYIIeTO KOHTPOJS M MPOMEKYTOYHON aTTecTaluu;
634034, Tomckast obnacts, r. Tomck, Bepmnnuna ynuna, 1. 74, 222 ayg.

Onucanne UMEIOIIErocss 000pya0BaHUS:

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

- IIpoekTop Beng;

- Kommnekr cnenuanuzupoBaHHoi yueOHON Mebeny;

- PaGouee mecTo npernogaBaTes.

8.3. MarepuajibHO-TeXHHYECKOE M IPOrPaMMHoOe o0ecredeHue sl CaMOCTOSITeIbHON padoThl

Jlnst caMocTosATeNbHONW pabOThl UCIOJIB3YIOTCS YyueOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KJIACCHI),
PacTONIOKEHHBIC TI0 aJIpecaM:

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 233 ayq.;

- 634045, Tomckas obnacts, . Tomck, yi. Kpacnoapmeiickas, 1. 146, 209 ayn.;

- 634034, Tomckast o6nacts, r. Tomck, Bepmmnauna ynuua, a. 47, 126 ayn.;

- 634034, Tomckas obnacts, r. Tomck, Bepmmauna ynuua, a. 74, 207 aya.

Onucanue nMeroerocss 000pya0BaHus:

- yueOHasi MmeOeb;

- KOMITBIOTEPHI;
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- KOMITBIOTEPHI MOAKIIOYEHBI K ceTH «HTepHEeT» M 00ecrneunBaloT AOCTYN B JJIEKTPOHHYIO
nH(popmanmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[lepeyeHp mporpaMMHOTO 0OECTICUCHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mns Windows;

- 7-Zip;

- Google Chrome.

8.4. MaTepuaJIbHO-TeXHHYECKOE 00ecrevyeHne TUCIMTILTAHBI IS JIUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/IOB

OcBoeHue AMCHUIUIMHBI JINIIAMH ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 00YUEHUS OOILEro U CHelHMaIbHOr0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueoHoi HH(pOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPEToAaBaHus
I 00y4aloUUXCcs C HHBAJIUAHOCTBIO, MOPTAaTUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayAuToOpHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapyUIeHHEeM cllyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, dJICKTPOHHOU JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOIIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO MCIOJIb30BAHHE B
JEKIHMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJEHHBIX 0OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaii]a Ha KpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH 111 KOM(POPTHOTO
IPOCMOTDA.

[Ipu 3aHATHAX C OOy4YarOUIMMHUCS C HAPYUWIEHHUSIMH ONOPHO-IBUIaTeJbHOI0 ammaparta
UCIIOJIB3YIOTCS aJbTEPHATUBHBIEC YCTPOMCTBA BBOAA MH(MOPMALUU U APYrHe TEXHUYECKHE CPEICTBA
npuema/nepenayn yueOHoil nHGopmaluu B JOCTYIHBIX opMax, MOOMIBHOM CUCTEMbI 00y4YeHUS IS
JIIOJeH ¢ MHBAJIUIHOCTBIO.

9. OneHovnblie MaTepHuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUILIIMHBI

9.1. Conep:xaHue OLIEHOYHbIX MATEPHUAJIOB JI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHS OCBOCHHS 3aKPETUICHHBIX 32 AUCHUIIIUHOMN
KOMITETEHITNI UCIIONBb3YIOTCS OIICHOYHBIE MaTepualbl, peCcTaBlIeHHbIe B Tabuue 9.1.
Tabmuia 9.1 — ®opMbI KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

Haspaumi pasfeinos (tem) PopwmHpyemie ®opmel koHTpOIst | OrnieHounbie MaTepuansl (OM)
JUCLUILIAHBI KOMIIETCHIINH
1 ®uznueckoe OCHOBBI IIKP-10, KonTponbHas IIpuMepHBIi IepeyeHb
IIJIa3MEHHBIX TEXHOJIOTUN IIKP-13, TIKP-7 |pabota BapHaHTOB (3a4aHUN)
KOHTPOJIbHBIX PaboOT
TecTtupoBanue [IpuMmepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb K3aMEHAITMOHHBIX
BOIIPOCOB
2 [IpuGops! 11a3MEeHHON IIKP-10, KonTponbsnas IIpuMepHBIil IepeyeHb
ANEKTPOHUKHU [IKP-13, [IKP-7 |pabota BApUAHTOB (3aJaHUI)
KOHTPOJIbHBIX padoT
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [Tepeuenp 3K3aMeHaMOHHBIX
BOIIPOCOB
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3 YcTpoiicTBa mi1a3MEeHHON [IKP-10, KoHntposbHas [IpumepHBIil nepeyeHb
AIEKTPOHUKHU [IKP-13, I[IKP-7 |pabota BAapUAHTOB (3aJaHUI)
KOHTPOJIBHBIX PadoOT

TectupoBanue [IpuMepHBIii TIEpeYeHb
TECTOBBIX 3aJaHUN
OK3aMeH [lepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
4 Metonbl TMarHOCTUKU [IKP-10, KoHnTtponbHas [IpumepHBIil nepeyeHb
IJIa3MEHHBIX YCTPOMCTB [IKP-13, IIKP-7 |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. Temneparypa 3JIEKTPOHOB IUIa3MbI XapaKTEpU3YET:
I Crenenp HarpeBa UX MOBEPXHOCTH
2 KnHeTHYEeCKYI0 SHEPIHIO UX TEIUIOBOTO JBUKEHUS
3 DHepruio MOCTOSIHHOTO AJIEKTPUUYECKOTO TOKa
4 DHepruio BpallleHus HIEKTPOHOB B MAarHUTHOM T10JIe
2. IIMOTHOCTH MOHOB M 3JIEKTPOHOB B UICAIBHOM IIa3Me:
| Huxkak He cBsi3aHBI APYT C IPYTOM
2 [TpakTU4eCKH OJITMHAKOBBI 10 BEJIMYUHE
3 IITOTHOCTH HOHOB MHOTO OOJIBIIE TNIOTHOCTH JIEKTPOHOB
4 [I1OTHOCTH NOHOB MHOT'O MEHBIIIE TUIOTHOCTH 3JIEKTPOHOB
3. Ilpu KaKOM THII€ CTOJKHOBEHHI HAJETAIOIIHNI 3JIEKTPOH MEPEAAET CBOIO IHEPTHIO AJIEKTPOHY
KpucTaya?
1 Yopyroe cronkHOBEHNE
2 Takux coyaapeHHil He CyIIECTBYET
31Ipu Bcex TUMax CTOIKHOBEHUM
4 Heynpyroe CTOJIKHOBEHUE
4. O06pa3oBaHUE MIEKTPOHOB U MOHOB M3 HEUTPAITHHBIX ATOMOB Ha3bIBACTCSI:
1 PexomOuHarmeit
2 Jluccomuanuei
3 Nonuzamuen
4 PaccestHuem
5. Ilpu KaKoM THIE€ CTOJKHOBEHUI HAJETAIOIIUHI AIEKTPOH HE MEPEAECT CBOIO SHEPTUIO MIEKTPOHY
KpucTaya?
1 Heymnpyroe cToIKHOBEHHE
21Tpu Bcex BUAAX CTOJIKHOBEHUM.
3Takux coygapeHui He CYIIECTBYET.
4 Yrpyroe CTOJIKHOBEHHE
6. Kakoil 371eKTpOHHBIN ITy4OK CUATAETCS NMAPAKCUAIBHBIM?
1 Ecnu TpaekTopuu 31€KTPOHOB MApaJUIEIbHbI
2 OTCcyTCTBYET CUMMETPHSI OTHOCUTEILHO ONTHYECKOH OCH
3 PaccTtosiHME OT ONTUYECKOW OCH 10 KpalHEro 3JIEKTPOHAa MHOTO MEHbIIE KBaJpaTa 3TOro

CornacoBaHa Ha noptane N¢ 68568 12



paccTosHusl.
4 PaccTostHUE OT OMTHYECKOW OCH J0 KpalHero 3JeKTPOHAa MHOTO OOJIbIIe KBajapaTa dTOT0
paccTosHus.
7. Kak BegeT ce0s ceueHrne MOHU3AIMH Ta30B 110 MEPE YBEIIMUCHUS SHEPTHH JIEKTPOHOB?
1 Bospacraet 1o sHepruu 1 k3B 1 3aT€M MOHOTOHHO CHUKAETCS;
2 IMapaet 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 MUHHMYMOB.
8. DNEeKTpOHHBIN 1e0ACBCKUIA PaIyC OMUCHIBALT:
1 DxpaHupoBaHue IEKTPOHAMH MOJIOKHUTEIBHOTO 3apsi/ia B IIa3Me
2 DKpaHUpPOBAHHE MOHAMU BJIEKTPOHOB IJIa3Mbl
3 DKpaHUPOBAaHUE HEUTPAIbHBIMU YACTUIIAMU AJIEKTPOHOB I1JIa3Mbl
4 DKpaHUPOBAHUE HIEKTPOHAMH HEHUTPAIBHBIX YACTHI] IJI1a3MbI
9. Kako¥i Tun pa3psiga Ha3bIBa€TCI CaMOCTOSTEIbHBIM ?
1 Pa3psia, KOTOpBI MOKET CYLIECTBOBATH TOJIBKO MPH BO3JCUCTBUY BHEITHETO HOHU3UPYIOIIETO
dakTopa.
2 Pa3zpsiz, KOTOPBI MOXKET CYIIECTBOBATh 0€3 JIEKTPUUECKOTO MOJISI.
3 Pa3psn, KOTOpBIM MOXET CyIIECTBOBATh TOJIBKO MPHU HAJIMYMKM BHEUIHErO 3JEKTPUYECKOIrO
OIS
4 Pa3psin, KOTOPBI MOXET CYIIECTBOBATh 0€3 BO3IEHCTBUSA BHEIIHETO HMOHH3UPYIOIIETO
dakTopa.

10. IIpn kakux yCJIOBHUSX NPU TPAHCHOPTHUPOBKE DJIECKTPOHHOTO MydKa MPOCTPAHCTBEHHO-
MEepUOANYECKUM MArHUTHBIM IOJIEM B MyYKE BO3MOXHA MapaMeTpuyeckas pe3OHaHCHas
packauka MmornepeyHbIX KojaeOaHmii?

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

2 ITpu xpaTtHOCTH 2 (PEKTUBHONU BETMUYMHBI IUKIOTPOHHOW YaCTOTHI JICKTPOHHOM IJIa3MEHHOMN
4acToTe.

3 Ilpu kpatHOCTH 3P (HEKTUBHON BETUIHHBI IUKJIOTPOHHON YaCTOTHI OayHC-4acTOTe.

4 TTpu kpaTHOCTH OAyHC-YACTOTHI AJICKTPOHHOMU TIJIa3MEHHON YacTOTeE.

9.1.2. IlepeyeHb IK3aMeHANMOHHBIX BONIPOCOB

Buzbl 1a30BBIX pa3psioB U 001aCTH UX PUMEHEHUS

Bunbl anemMeHTapHBIX NPOLIECCOB B IU1a3Me. MeTo1bl MaTEMaTUYECKOTO OITMCAHMS

JIBr>KeHME 3apsKEHHBIX YACTHI] B ra3e U IUla3Me

OMuccHs HOHOB U3 IJ1a3Mbl. 3aBUCUMOCHUTD IIJIOTHOCTH MOHHOTO TOKA OT MapaMeTPOB IIa3Mbl U

MOTEHLIUAJIOB AJIEKTPO/IOB.

5. Dmuccus 31eKTpOHOB U3 MIa3Mbl. OTIIMYME IMUCCUHU DJIEKTPOHOB M3 IIa3Mbl OT SMHUCCHUU
HMOHOB

. Nonnpie myuku. O0GnacTi NpuMeHEHHS.

OnexTpoHHble Myyku. O0IacTH MPUMEHEHHS.

. Meronbl IMarHOCTUKY ITyYKOB 3apsSKEHHBIX YACTHII.

L=

0 3 o

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

1. OmnpenenuTh 4yBCTBUTEIHHOCTh MArHUTHOM KaTYIIKH K OTKJIOHEHUIO, €CIIM aMIUTUTY1a CUTHAJa
Ha 3kpaHe 50 mM, ynucio BUuTkoB n=500, [K=0,1A. Kak u3aMeHHUTCS 4yBCTBUTEIbHOCTD, €CIIU
YacTOTY CUTHAJy YBEJIUYUTH B 5 paz?

2. OnpenenuTh HANPSKEHHOCTHh 3JIEKTPUUECKOrO MOJIsi, B KOTOPOM JJIEKTPOH Habupaet
ckopocth=4800 kM/c Ha paccTostHuH d -0,4 M (Ha9abHAsE CKOPOCTH AIeKTpoHa =0).

3. Jlunza oOpa3zoBaHa AByMsa auadparmMamu, paccTosHue Mexay kotopbimu d = 10 mwm.
[ToreHunansl ¢puadparM OTCUUTHIBAIOTCS OTHOCUTEIBHO MOTEHI[MANA KaToJa 3JIEKTPOHHOMI
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 SHEPIrHUI0, KOTOpas MOXET OBITh 3aTpadueHa Ha BO30YKJEHHE U MOHU3ALHUIO
aToMa aproHa.

5. CeueHre MOHHM3AIMKM aTOMa HEOHA IeKTpoHamu ¢ 3Heprueit 150 5B paBuo 0.78*10M-16 cm”2.
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Haiitu 4ynciio 371eKTpOH-MOHHBIX Map, 00pa3yromuxcs Ha 1 ¢M IJIMHBI 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, mpenanoaramlileii caMoCTOATEIbHOE MBIILICHHE
CTYZEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenpHas paboTa CTyA€HTOB UTPAET PEIIAIONIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoOid, CIIUCKOM
y4eOHO-METOMUECKOT0 U MporpaMMHoro obdecneuenus. CamocrostenbHas paboTa CTyACHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM IITAHOM.

B nporecce n3ydeHus: IUCHUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuana He0OXOAMMO PETYISIPHO
oOpamarbcsi K PeKOMEHAYEMOM JIuTeparype M MCTOUYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcUTeTa 00pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHON CUCTEMBI, @ TaKXKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTANIaMH, COJCPKAILIUMHU
Hay4YHO-TIONYJSPHBIE U CIELUAJIU3UPOBAHHBIE MaTepHaibl, IMOCBSIIEHHBIE PAa3JIUYHBIM aCIEKTaM
y4eOHOM JIUCUUIUINHBL.

IIpu caMOCTOATEIBLHOM U3YYEHUU TEM CIEAYHTE PEKOMEHIALMSIM:

— YTEHHME HJIM NPOCMOTP MaTepHuajla OCYLIECTBISANTE CO CKOPOCTHIO, NOCTATOYHOM s
MHAUBHUAYAIbHOTO NIOHUMAaHUS U OCBOEHMS MaTepuaja, BbIIENss OCHOBHBIE UJEH; HA OCHOBAHUHU
N3YyUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MONbITaThCS COOTHECTH TEOPHUIO ¢ IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAOTCS HE3HAKOMBIE UJIM MAJIO3HAKOMBIE TEPMUHBI, CIEAYET BBISICHUTH UX
3HAUEHUE NI IOHMMaHUS JaJbHEHNIIEro MaTepuaa;

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

CryneHTsl MOTYT NOJy4aTh HHAMBUyalbHbIE KOHCYJIBTALMH, B T.4. C UCIIOJb30BAHUEM CPEJICTB
TEIEKOMMYHUKALUH.

[To gucuuniauHe MOTYT MPOBOAMTHCS JOMOJHHUTEIbHBIE 3aHATHUA, B T.4. B (hopmMe BeOMHAPOB.
Pacnucanue BeOMHAPOB U 3amUCHU BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3JIeKTPOHHOM
YKypHaJIE 110 TUCLUIUINHE.

9.3. Tpeﬁona}mﬂ K OCHOYHBIM MaTepuajJdaM Jisl JUIl ¢ OrpaHHYCHHBIMHA BO3MOKHOCTAMMU
310pOBbHA U HHBAJIUA0OB

Jns nun ¢ OrpaHUYEHHBIMH BO3MOJXKHOCTSIMH 3J0pOBBSI U MHBAJIHUJOB TPEIYCMOTPEHBI
JIOTIOJTHUTEIBHBIE OIEHOYHBIE MaTepHAJIbl, MEpeUeHb KOTOPHIX yKa3aH B Tabiuie 9.4.

Tabnuna 9.4 — JlomoJHUTENbHBIE MaTEpHaNbl OINCHUBAHUSA Ui JIUI C OTPaHUYCHHBIMU
BO3MOKHOCTSIMH 3JIOPOBBSI M1 MHBAJIUIOB

Kareropuu oby4aromuxcs

Buasl 1ooIHUTENEHBIX OLIEHOYHBIX
MaTepHuaioB

q)OpMI)I KOHTPOJIA U OLICHKHU
pe3yIbTaTOB OOyUECHHUS

C HapylIeHHsIMU cllyXa

TecTbl, TUChbMEHHBIC
CaMOCTOSTENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pabOThI

[IpenmyniecTBEHHO TUCHbMEHHAS
MpoBepKa

C HapyLIEeHUAMU 3pEHUS

CobecennoBaHue 10 BOIIPOCaM K
3a4eTy, Onpoc MO TePMUHAM

[Ipeumy1iecTBEHHO yCTHas
poBepKa (MHIUBUYATBHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO alapara

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

K 3a4eTy

[IpeumyiecTBEHHO
JUCTaHIMOHHBIMU METOIaMH

C orpaHu4YeHUSIMHU 110
oO01IeMe IUIINHCKUM
MOKa3aHHUSIM

TecTbl, TUChbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipenmy1iiiecTBEHHO MPOBEPKa
METOJIaMH, ONPEIEISIOIIMMHUCS
UCXOS U3 COCTOSIHUS
oOyyJaromerocss Ha MOMEHT
MIPOBEPKU

9.4. MeToauuecKkue PEKOMEHIAUHA MO OMCHOYHBIM MaTepuajdamM AJd JUIl ¢ OrpAaHUYCHHBIMHA
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BO3MOKHOCTSAMH 310POBbA U HHBAJIN/I0B

Jnst U1 ¢ OTpaHUYEHHBIMH BO3MOYXHOCTSMH 3JI0POBbS U WHBAJIHUOB MPEAyCMaTPUBACTCS
nocTymnHas popMa npeaoCTaBICHUS 3aJaHH OIICHOYHBIX CPEIICTB, & HMEHHO:

— B Ie4aTHou (opme;

— B Ie4aTHOM (hopMe C YBEITUUYCHHBIM IIPHPTOM;

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— METOJIOM YTCHUS aCCUCTCHTOM 3aJIaHHs BCIIYX;

— MPEIOCTaBICHHE 3aIaHNUs C UCIIOJIB30BAHUEM CYPIOTIEPEBO/IA.

JIuiam ¢ orpaHUYEHHBIMH BO3MOXXHOCTSIMHU 3[I0POBbSl U MHBAIUIaM yBEIMYHBACTCS BPEeMsl Ha
MOJATOTOBKY OTBETOB Ha KOHTPOJIbBHBIC BOMPOCHI. [[s Takux oOydaroIIMXcs MpeaycMaTpUBaeTCs
JocTymHas popMa npe0CTaBICHHUS OTBETOB HA 3aJJaHHs, 2 UMEHHO:

— MUChMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHUEM YCIIYT ACCHCTEHTA;

— MPEJICTaBJICHUE OTBETOB YCTHO.

[Ipouenypa oneHUBaHHUS PE3yIbTATOB OOYYCHHUsS JHUIl C OTPAHUYCHHBIMU BO3MOXKHOCTSIMHU
3I0pPOBbSI U MHBAIUOB 0 JAUCIUILIMHE TMPEIyCMaTPUBACT MPEAOCTaBIeHHE HHPOopManuu B hopmMax,
aJIalITUPOBAHHBIX K OTPAHUYCHHSIM UX 3I0POBbsI U BOCIIPHATHSL HH)OPMAIUH:

Jst i ¢ HapylIeHUsIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I€YaTHOW (hOpME YBEIMICHHBIM IPUPTOM.

Jst i ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

J1st i1 ¢ HAPYIIEHHSIMU OTIOPHO-IBUTATEIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

[Ipyu HEOOXOMMMOCTH JJISI JUIl C OTPAHHUYCHHBIMU BO3MOXKHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OlCHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOXKET MPOBOJAUTHLCS B HECKOJIBKO 3TAIOB.
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