MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCYP)
YTBEPXIAIO
JlupexTop nenapraMmeHTa 00pa3oBaHuUs
II. E. Tposn
«_» 20

PABOYA S ITPOI'PAMMA TMCHUITJIMHBI
YuebHo-ucciIeq0BaTeIbCcKas paboTa B ceMecTpe

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT
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Y4eOus1ii man Habopa 2015 rona
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Ne Bunpl yueOHO# nesTebHOCTH 5 cemectp Bcero Ennaunner
1 [IpakTrueckue 3aHATHA 108 108 4acoB
2 Bcero aymuTopHbIX 3aHATUN 108 108 4acoB
3 CamocTosTenpHas padboTa 108 108 4acoB
4 |Bcero (0e3 sx3amena) 216 216 4acoB
5 OO01mas Tpy10eMKOCTh 216 216 4acoB
6.0 6.0 3.E.

HuddepeHnmpoBanHbIil 3a4eT: 5 cemecTp
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ;[pbl
nporokot Ne 66 ot « 20 » 4 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
ToBKH (crermanbHocTH) 11.03.04 DnekTpoHMKa M HAHOZJIEKTPOHUKA, yTBepkaeHHoro 12.03.2015 rona,

paccMoTpeHa u omobpeHa Ha 3acemanuu Kadempsl DI «  » 20 ropma, mpOTOKOI
Ne .

PazpaboTuuk:

npodeccop kad. D11 H. 1. Bypumos

3aBenyronmii o0ecnieunBaromeii kad.
OI1 C. M. llannapos

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Hexan ®OT A. . Bopouun
3aBeAyIOIHi BRITYCKAIOIICH Kad.

oIl C. M. llangapos
OKCIIepTHI:

npeJceaaTenb MeTOIMYeCKON KOMHC-
cun Kagenpst JI1, npodeccop xad.

oIl JI. H. Opnvikos
JlonieHT Kadeapsl AIeKTPOHHBIX IpU-
6opos (3I1) A. U. Akcenos
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI

OOyudeHue CTyIEHTOB HaBbIKaM MH)KEHEPHOI'O TpyJa - O3HAKOMIIEHHE U paboTa C yCTpOoWCTBaMU
KBAHTOBOM U ONTHYECKON AIIEKTPOHUKH, HIEMEHTAMH 3JIEKTPOHHOW KOMIOHEHTHOH 0a3bl, yMEHHE MTpUMe-
HSITh COBPEMEHHBIE CPEJICTBA BBIMOJIHEHUS U PEJAKTUPOBAHUS N300paKeHUN U YepTekel, U3ydeHue U OT-
paboTKa NMPUEMOB HACTPOMKH M COOPKH 3KCIIEPUMEHTAJBHBIX CTEHIOB, YMEHUE IOJIb30BATHCS U3MEPH-
TEIbHBIMU MPUOOpaMHU JIJIs1 KOHTPOJST pabOTOCIIOCOOHOCTH 3JIEMEHTOB U COOPAaHHBIX CTEHJIOB B LIEJIOM,
IIOJIFOTOBKA KOHCTPYKTOPCKO-TEXHOJIIOTUYECKON JOKYMEHTALIMH, YMEHUE aHAJIU3UPOBATh U CUCTEMATU3H-
poBaTh pe3ysbTaThl UCCIEIOBAHUM, MPEICTaBISATh MaTepuasibl B BUAEC HAaydHBIX OTYETOB, MyOIMKALIUM,
[IPE3EHTALMI

1.2. 3agaun IMCHMIIINHBI
— IlpuobpereHne mpakTUYECKUX HABBIKOB, HEOOXOIMMBIX TIPH MPOBEICHUH UCCIIEI0BATEIbCKON

paboTHI IO TEMaTUKE OYMyIIEeH CIIeIIHAIBHOCTH

2. Mecto mucuunimnebl B ctpykrype OIIOII

Huctunnuna «Y4yeObHo-uccnenoBarenbckas pabora B cemectpe» (b1.B.JIB.2.1) otHOCHTCS K 6J10-
Ky 1 (BapuaTuBHAas 4acTh).

[IpenmecTBYIOMMUMH TUCIMIUTMHAME, (JOPMHUPYIONIIMH Ha4yajbHbIE 3HAHUS, ABISIIOTCS: MH)OP-
MmaTuka, MaTtemaTuka, Marepuaisl 3J1€KTpOHHON TexHUKH, HaydaHo-nccnenoBarensckas padora, Teoperu-
YEeCKHE OCHOBBI AIEKTPOTEXHUKH, DHU3HKa.

[Tocnenyromumu AUCHUIIIMHAMU sBIsOTCS: HayuHo-uccnenoBarenbckas paboTta B CeMeCTpe,
[TpakTuka 1Mo moxydeHuro npodecCHoHaNbHBIX YMEHHUH U OMBITA TPO(ECCHOHATLHOMN e TeIbHOCTH.

3. TpeOGoBaHus K pe3yJbTATAM OCBOCHUS JUCIUIIMHBI

[Tpouecc n3yueHus: AMCUUILIMHBI HANpaBjieH Ha (POPMUPOBAHUE CIEAYIOIIUX KOMIIETEHIUH:

— OIIK-4 rOTOBHOCTBIO IPUMEHSATH COBPEMEHHBIE CPEACTBA BBINOJHEHUS M PEOAKTUPOBAHUS
U300paKEeHUN U YepTeKel U MOJArOTOBKH KOHCTPYKTOPCKO-TEXHOJIOIMYECKOM IOKYMEHTALIUY;

— IIK-3 rotoBHOCTHIO aHAIM3UPOBATh U CUCTEMATU3UPOBATH PE3YJILTATHI UCCIIEIOBAHUM, IPE.-
CTaBJISATh MaTepHUalibl B BUJEC HAYUYHBIX OTUETOB, MyOIMKALU, IPEe3eHTaLHl;

B pe3ynbraTe u3ydeHus JUCIUILIMHBI 00Yy4aOLUICs TOJKEH:

— 3HATh COBPEMEHHbIC CPEJCTBA BBHINOJHEHHUS U PEAAKTUPOBAHMSA M300paKeHUH U uepTexei
IIPUEMHHUKOB M UCTOYHUKOB ONTHUYECKOIO M3JIy4EHUs, JIEMEHTOB YIIPABICHUS ONTHUUYECKUM H3JIy4E€HUEM
U TOATOTOBKM KOHCTPYKTOPCKO- TEXHOJOTMYECKOM JOKYMEHTAllMM; Ha3HAau€HUWEe W TNPUHIUI padoThI
OCHOBHBIX ONTHYECKUX U3MEPHUTEIbHBIX TPUOOPOB; OCHOBHBIE CLIOCOOBI aHAIM3a U CUCTEMAaTH3alluU KC-
NepUMEeHTaIbHOW MH(pOpMauu TpeOOoBaHus, NpeabsaBiIsieMble K (popMe U COAepKaHUIO OTYETOB, MyOIH-
Kalui, pe3eHTalui

—  yMeThb IIPUMEHATH U HACTPanWBaTh CPEACTBA PEIaKTUPOBAHUS N300paKEHUN U YepTexel; oI -
TOTOBKU KOHCTPYKTOPCKO-TEXHOJIOTHUECKON TOKYMEHTAIUH, COOMPaTh SKCIEPUMEHTAIbHBIE ONTHYECKHUE
CTEH/IbI; TOJIb30BaThC U3MEPUTENbHBIMU MPUOOpaMu IpU MPOBEpKE COOpPaHHBIX IKCIEPUMEHTAIBHBIX
ONTUYECKUX CTEHJIOB U YCTPOMICTB

— BJaJeThb HaBbIKaMH PAa0OTHI C ONTHYECKUM OOOpPYIOBAaHUEM; MPOTPAMMHBIMHU CPEICTBAMHU
BBINOJIHEHUS U PEAaKTUPOBAHUS YepTeXkel; BbIOMpaTh METOJUKY aHAlM3a U CHCTEMaTU3aluK pe3ysbTa-
TOB HUCCJICZIOBAaHHUI B KOHKPETHON CUTyalluu (OPMYIHPOBATH OCHOBHBIE PE3yabTaThl pabOTHI M OLIEHUBATh
UX 3HAYUMOCTb JJIS IPEJICTABIICHHSI MAaTEPHAIIOB B BUJIE OTUETOB M ITyOJIMKALMi

4. O6beM IMCUMIJIMHBI M BUABI Y4e0HOI padoThI
OO0wast TpyI0EeMKOCTb JUCLUIUINHBI COCTaBIsIET 6.0 3aUeTHBIX €IMHUILIBI U IIPECTaBIeHa B Ta0IHU -

%Zgﬁilﬁa 4.1 — TpyaoeMKOCTb JUCLUILINHBI
Bunpl yueOHO 1eSITEIBHOCTH Bcero yacos CemecTpsl
5 cemecTp
AyrmutopHsble 3aHATHS (BCETO) 108 108
[IpakTnueckue 3aHATHS 108 108
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CamocrosTenpHas paboTa (BCero) 108 108
[ToaroroBka Kk NpakTU4YECKUM 3aHATUSAM, CEMUHApam 108 108
Bcero (0e3 ax3aMeHa) 216 216
OO6miast Tpy1I0€MKOCTb, 4 216 216
3auetHbie EquHutb 6.0 6.0

5. Conepxxanue I1MCUMILIHHBI

5.1. Pa3gennl AMCHUILIMHBI M BUALI 3AaHATHNA
Pazniensl TUCIUIUTAHEI ¥ BUBI 3aHATHN PUBEACHBI B Ta0muiie 5.1.
Tab6muma 5.1 — Pasgensl AUCHUIUIMHEL U BUABI 3aHSITHH

= > ] =
= g g = 5 =
S < oS 2 0
Hazpanus pa3nenoB IUCHUIUIMHbI ® Q. o O & &
= = 30 S E
o, < o M o =
= o M3 s &
5 cemecTp
1 IIpueMHUKN U UICTOUHUKHU ONITUYECKOTO U3ITyye- 18 23 41 OIIK-4, [1K-3
HUS
2 DyeMeHTBI yNpaBIEHUs ONTUYECKUM U3ITY4ECHH- 18 23 41 I1K-3
eM
3 Kitaccudukanus, MapKHpPOBKa M OCHOBHBIC Xa- 18 23 41 OIIK-4
PAKTEPHU-CTUKH ONTUYECKUX HJIEMEHTOB
4 Ananorosble U IU(PPOBBIE U3MEPUTENBHBIE NTPH- 18 23 41 OIIK-4, [1K-3
OOpBI
5 be3zonacHbie METOABI PAOOTHI C ONTHYECKUM 000- 36 16 52 OIIK-4, TIK-3
PYZIOBaHUEM U U3MEPUTEILHBIMU PUOOPaMuU
Hroro 3a cemectp 108 108 216
Hroro 108 108 216

5.2. Coaep:xanue pa3aesioB JMCHUILIHHBI (110 JIEKIIUSIM)
He npenycmorpeno PVYII.

5.3. Paznenbl AUCHUILVIMHBI U MEKIUCIMIVIMHAPHbIE CBSI3H € 00ecneYnBAKIIMMH (TpeabIy UMH)
U obecnneynBaeMbIMU (MOCJAeAYIONIUMHU) JUCHUNIIMHAMUA
Paznenbl qUCHUIIUHBL U MEXIUCIUIUIMHAPHBIE CBSI3M C 00€CTIeYMBAIOIIMMHU (TIPEAbIAYIIUMU) U
obecreunBaeMbIMH (ITOCIETYIOMUMHI ) TUCIUTUTHHAMH MTPEICTaBICHBI B Tabmie 5.3.
Tabmua 5.3 — Pa3aenbl AMCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

Ne pa3zenoB gaHHOW AMCIUTUIMHBI, IJIS1 KOTOPBIX
HE00XOIMMO U3ydeHHE 00ECTICUNBAIONITUX U

Hanmenosanme UCHAILIIMH 00ecIeYnBaeMbIX TUCIIMTLIHH
1 2 3 4 5
[IpeamecTByromue TUCHUTIITUHBI
1 Uudopmaruka + + + +
2 Maremartuka + + +
3 Marepuabl 3JEKTPOHHOU TEXHUKHU + + +
4 Hay4Ho-uccienoBarenbckas padora + + + +
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5 TeopeTndyeckrue OCHOBBI 3JIEKTPOTEXHUKU + +

6 dusuka

- -

[Tocnenyrouiye TUCHUTIITUHBI

1 HaydHo-uccnenoBarenbckas paboTa B ce-

ACATCIIBbHOCTHU

+ + + + +
MeCTpe

2 [IpakTuka Mo noy4eHuro npodeccuoHaib-

HBIX YMEHUI U OTbITa PO ECCHOHATEHON + + + + +

5.4. CooTBeTCTBHE KOMIIETEHIIHIA, (POPMUPYEMBIX NPH U3YYEeHUU THCHHILUIMHBI, 1 BUI0B 3aHSITHIi
CoOTBETCTBHE KOMIIETCHIMH, (POPMUPYEMBIX MPH W3YYCHHH TUCLUIUIMHBI, W BHIOB 3aHATHH
npezcTaBiIeHo B Tabmwmie 5.4.
Tabmuua 5.4 — CoOTBETCTBHE KOMIIETCHIUH, (POPMUPYEMBIX MPH U3yYECHHU AUCIUIUTHHBI, U BUJOB 3aHS -

TUH
§ Bunnl zanstuit
= .
5 = o
5 & s DopMBI KOHTPOJIS
= = =
g o <
~ = @)
OIIK-4 + + Jomarmnee 3aganue, CodeceqoBanue,
Ornpoc Ha 3aHATUAX, BeicTymienue
(moxnan) Ha 3anstuu, Tect, Auddepen-
LIUPOBAHHBIN 3a4ET
IIK-3 + + CobecenoBanue, Onpoc Ha 3aHATUSX,
BricTynienue (10k1aa) Ha 3aHATHH,
Tect, AuddepeHnpoBaHHbIHi 3aueT
6. UnTepakTBHBIE MeTOABI M (GOPMBI OPraHU3aLMU 00yYeHH s
He npenycmorpeno PVYII.
7. JIaGopaTtopHbie padoThI
He npenycmorpeno PVYII.

8. [IpakTHYeckue 3aHATHSA (CEMUHAPHI)

HaunmeHnoBaHMe MpakTHUECKUX 3aHATUIA (CEMUHAPOB) IPUBEACHO B Tabmmiie §.1.
Tabmuia 8.1 — HauMeHOBaHUE MPaKTUYCCKUX 3aHSATHI (CEMUHAPOB)

8 Y =
I -
3 = 5
Z > 5
Ha3zBanus pa3znenos HanmeHOBaHME IPAKTUYECKHX 3aHATUH (CEMUHAPOB) | 2 & &5
5 : :
> S 2
o Q Z
= o
5 cemecTp
1 IlpuemHuKHU U N3yyenne npueMHUKOB U HICTOYHUKOB ONITUYECKOTO 18 | OIIK-4,
UCTOYHHMKH ONTUYECKOTO |U3Iy4YEeHHUs IK-3
W3ITy4eHus Hroro 18
2 DneMeHTHI ynpasieHusl | M3ydeHue 371eMEHTOB YIIPABIIEHUS ONITUYECKUM U3ITY- 18 |IIK-3
ONTUYECKUM U3TYyYEHUEM |YEHUEM
Hroro 18
3 Knaccudukanus, Knaccugukarus, MapkupoBKa U OCHOBHbIE XapaKTe- 18 | OIIK-4
MapKUpPOBKA U OCHOBHBIE | pUCTUKHU ONTUYECKUX JIEMEHTOB
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XapaKTepU-CTUKHU Hroro 18
ONTUYECKUX JIEMEHTOB
4 AHanoroBbie 1 N3yyenune aHaa0roBbIX U ITU(GPOBBIX H3MEPUTEITBHBIX 18 OIIK-4,
1 poBbIe pudbopoB [1K-3
U3MEpUTEIbHbIE TPUOOPHI Vroro 18
5 be3zonacHbie METOIBI N3yuyenue u npuMeHeHue 6€30MacHbIX METOIOB pado- 36 |OIIK-4,
paboThI C ONTHYECKUM TBI C OITUYECKUM 000PYIOBAHUEM U U3MEPUTEITHHBI- IK-3
o0opynoBaHueM U MU npubopamu
HM3MEPUTENbHBIMU

3MepHTe Uroro 36
npudopamu
Hroro 3a cemectp 108

Tabimize 9.1.

9. CamocrosiTesibHasi padora
Bunel camocTosTeNnbHOM paboThI, TPYIOEMKOCTh U (POPMHpPYEMbIE KOMIIETEHIIUH IIPEICTABICHbI B

Ta6mura 9.1 — Bubl caMoCTOSITEIbHOM paboThl, TPYAOEMKOCTh M (HOpMHUpPYEMbIe KOMIIETEHIHH

3 o]
= z £
2 5 =
Bunael camocrosTensHON S > 0
Ha3Banus pa3nenos ZF = DOopMBbI KOHTPOJIS
paboTEI L s 2
X g =
a e g
= S
5 cemecTp
1 Tlpuemuuku u [ToaroroBka k mpakTuue- 23 |1IK-3 Brictymuienne (moxnam) Ha
MCTOYHHUKH ONTHYECKOTO | CKUM 3aHATHUSM, CEMHHA- 3anatuu, Juddepenmupo-
U3ITy4YEeHUS pam BaHHBIN 3a4eT, Onpoc Ha
Hrtoro 23 3aHATHAX, TecT
2 DnemenTsl ynpasienus |IloaroroBka k nmpaktuue- 23 |IIK-3 Brictynienue (noknan) Ha
ONTUYECKUM U3ITyYEHUEM |CKUM 3aHSATHUSM, CEMHHA- 3anatuu, Juddepenmupo-
pam BaHHBIN 3a4yeT, Onpoc Ha
Hroro 23 3aHATHAX, TecT
3 Knaccugukaryms, IToaroroBka K nmpaxkTu4e- 23 | OIIK-4 Brictynienue (noknan) Ha
MapKHPOBKA U OCHOBHBIE | CKMM 3aHSATHSAM, CEMHHA- 3anatuu, Juddepenimpo-
XapaKTepHU-CTUKU pam BaHHBIN 3aueT, Onpoc Ha
ONTHYECKHUX JIEMEHTOB |1~ 23 3aHATUAX, TecT
4 AHanoroBsie 1 [ToxaroroBka k mpakTuue- 23 |OIIK-4, |Bsictymuienne (moxinam) Ha
1 poBbIe CKHM 3aHATUSAM, CEMHHA- I1K-3 3anstun, Auddepenuupo-
M3MEpUTENbHbIE TPUOOPHI | paM BaHHBIN 3a4eT, Onpoc Ha
Htoro 23 3aHATHAX, TecT
5 be3zonacHble METOOBI [ToaroroBka k mpakTuue- 16 |OIIK-4, Brictymuienne (moxnam) Ha
paboThI C ONITUYECKUM CKMM 3aHSTHSAM, CEMHMHA- [1K-3 3anatuu, Juddepenmupo-
o0opynoBaHuEM U pam BaHHBII 3auet, Cobeceo-
U3MEpPUTETbHBIMU BaHue, Tect
3MEpHUTET Hroro 16 anue, Tec
npudbopamMu
Hroro 3a cemectp 108
Hroro 108
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10. KypcoBoii npoekrt / kypcoBasi padota
He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBAeMOCTH 00y4aroumuxcst

11.1. banjbHbIe OLEHKH JJIsl 3JIEMEHTOB KOHTPOJIA
Tabmuua 11.1 — banibHble OLIEHKH JUISI 3JIEMEHTOB KOHTPOJISI

. . MaxkcumanbHbIN
o MaxkcuManbHBIH MaxkcuMabHBIH
DneMeHTH! yueOHOH 6asu1 3a mepuon Bceero 3a
6amn Ha 1-yto KT ¢ |  Gamnn 3a mepuon
NEeITENbHOCTH mexnay 2KT u Ha ceMecTp
Hauyana cemectpa | mexnay 1KT u 2KT
KOHEI[ ceMecTpa
5 cemecTp
BricTynenue (noknan) Ha 5 5 10 20
3aHATHH
JlomarnHee 3agaHue 5 5 5 15
Omnpoc Ha 3aHATHAX 10 5 20 35
CobecenoBanue 10 10 10 30
Wroro makcumymM 3a nepu- 30 25 45 100
on
Hapacratomum nurorom 30 55 100 100

11.2. IlepecyeT 0a/1J10B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecuer 6anIOB B OIEHKH 32 KOHTPOJIbHBIE TOUKU TPeICTaBIeH B Tabuue 11.2.
Ta6muma 11.2 — IlepecueT 0anioB B OLIEHKU 32 KOHTPOJIbHBIC TOUKH

banel Ha 1aTy KOHTPOIBHOW TOYKHU Onenka

> 90% ot MakcuManbHOU cyMMBbI OamioB Ha gaty KT 5

Ot 70% 1o 89% ot makcuManbHOM CyMMBI OaiioB Ha aaty KT

4
Ot 60% 10 69% OT MakcMMaIbHOM cyMMbl OaisioB Ha naty KT 3
2

< 60% oT MakcuManbHON cymMMbl O6astoB Ha aaty KT

11.3. IlepecyeT cyMMbI 02/1710B B TPAAULMOHHYIO M MEKTYHAPOIHYIO OLEHKY
[Tepecuer cymMMBl 0aIOB B TPaIUIMOHHYIO M MEXIYHAPOAHYIO OLIEHKY NPEACTaBICH B TaOmuIle
11.3.
Tabmuua 11.3 — Ilepecuer cyMMBbl 0aIJIOB B TPaIMIMOHHYIO M MEXIYHAPOIHYIO OLICHKY

HtoroBas cymma Oasos,

Onenka (I'OC) YUHTBHIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)

9K3aMEH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (ouens xoporiio)

4 (xopo1110) (3a4TEHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBieTBopuTensHO)

3 (yZIOBJIETBOPUTEIHHO) (3aYTEHO) 60 - 64 E (HocpeicTaentio)
2 (HEYROBIICTBOPHTENLHO) (HE Huxe 60 6ammon F (HeynoBneTBOpUTENHHO)

3a4TEHO)
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12. YueOHO-MeTOAUYecKOe U MHGOPMANIMOHHOE O0ecnieYeHrue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa
1. OnTuyeckwe W aKyCTOONTHYECKHUE CHUCTEMBI 00paboTku wHGOpMauu [DIEKTPOHHBIN pe-
cypc]: VYuebnoe mocobue / bamkupo A. WM. - 2012. 100 c. - Pexum pgocryna:
http://edu.tusur.ru/publications/1819 (mara obpamenus: 16.07.2018).
2. ®oropedpakTuBHbe 3(PPEKTHI B IMEKTPOONTUUECKUX KpUCTaIaxX [DIEeKTpOHHBIH pecypcl:
VYue6Hoe nocobue / [llanmapos B. M., Mannens A. E., lllannapos C. M., Bypumos H. U. - 2012. 244 c. -
Pexxum noctyna: http://edu.tusur.ru/publications/1553 (nara o6pamienus: 16.07.2018).

12.2. lonostHUTEILHAS JIUTEPATypa
1. KBaHTOBas M onTHYECKas JIECKTPOHHKA [ DIEKTPOHHBIN pecypc]: Yuebnoe mocobue / [llanru-
Ha JI. M. - 2012. 303 c. - Pexxum pnoctyna: http://edu.tusur.ru/publications/713 (mata oOpamieHus:
16.07.2018).

12.3. YueOHO-MeTOAUYECKHE MTOCOOU

12.3.1. O6s3aTeibHbIE YUeOHO-MeTOAHUYEeCKH e MOCO0Uus
1. VYuebHo-uccnenoBarenbckas padoTa CTYIEHTOB [DIEKTPOHHBIN pecypc]|: MeToauueckue yka-
3aHMS I CTYJCHTOB HanpasiieHus moarotoBku 210100.62 - "OnekTpoHUKa ¥ HAHOAJEKTPOHUKA" Mpodu-
mu KBaHTOBasi m omTHyecKas JJIEKTPOHUKA; DJICKTPOHHBIC MPUOOpHI U ycTpoiictBa / Jlyruna H. 3.,
Mannens A. E., bypumos H. U. - 2014. 15 c.(nns npakTHUECKUX 3aHATHH U CAMOCTOSITEIIBHON padOTHI) -
Pexum noctyma: http://edu.tusur.ru/publications/4085 (nara obpamenus: 16.07.2018).

12.3.2. YueOHO-MeTOAMYECKHE MOCOOMS JIs1 JIMI € OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
HHBAJIMI0B

Y4eOHO-MeTOqUECKHe MaTeprabl sl CAMOCTOSTEIBHON U ayTUTOpHOM paboThl 0Oyyaromumxcs
U3 YHCia JIUI ¢ OTPAaHNYCHHBIMU BO3MOXKHOCTSIMU 3/10POBbSl U MHBAINOB MIPEAOCTABISIOTCS B (opMax,
aIalITUPOBAHHBIX K OTPAaHMYCHUSIM UX 3/I0POBbS M BOCIIPUATHUS HH(DOPMAIIHH.

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- B IeYaTHON (hopMe YBEITMUEHHBIM MIPUGTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (hopme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-ABHIaTeJILHOTO anmapara:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IeyaTHou (opme.

12.4. IIpodeccuonasibHble 0a3bl JAHHBIX U HH(POPMAMOHHbIE CIIPABOYHbIE CHCTEMBI

1. Tlpu u3y4eHUH JUCUUIUIMHBI PEKOMEH]IYETCSl NCIOIb30BaTh 0a3bl JaHHBIX, HHPOPMALIUOHHO-
CIIPaBOYHBIE U TIOMCKOBBIE  CHCTEMBI, K kotoppiMm y TYCYPa  ecth JTOCTYT
https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHue JTUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoe
ol0ecreueHue

13.1. O6uue TpeGOBaHMA K MATEPHAJIbHO-TEXHUYECKOMY H IPOrPAMMHOMY 00ecrie4YeHHI0
AUCHMILTUHBI

13.1.1. MaTepuabHO-TEXHHYECKOE M NPOrpaMMHOe o0ecredeHne VIl NPAKTHYEeCKUX 3aHATHI

VYuebnast 1aboparopust

yueOHasi ayTuTOpHsl 1715l IPOBEACHUSI 3aHATHI MPAKTUYECKOro TUMa, ydeOHas ayauTopus Ui Mpo-
BE/ICHUS 3aHATHH 1JaOOPAaTOPHOTO TUIIA, TIOMEIIEHHE JUIsl KypCOBOTO NMPOEKTUPOBAHUS (BBIMOJIHEHHS KYyp-
COBBIX paboT), MOMEIEHHUE JIJIsl MPOBEIECHNUS TPYNIOBBIX U HHIMBUYaJbHBIX KOHCYIbTAIUI

634034, Tomckast o6macts, T. Tomck, Bepmmnuna ynuna, a. 74, 110 ayn.

Onucanune UMeroIerocs 000pyI0BaHUS:

- JIaGoparopHble cTeHbl (6 mT.);

- U3smepuTtenbHble TpUOOPHL;
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- Jlocka MarHUTHO-MapKepHasi;

- Ontrueckas ckambs OCK-4;

- [lomemienue 1t XpaHeHUs yueOHOTo 000pyIOBaHHUS;
- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[IporpammHuoe obGecrieueHue He TpeOyeTcs.

13.1.2. MaTrepuaJbHO-TEXHHYECKOE H NIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON PadoThI
st camocTosTeNbHOM pabOThl HCIONB3YIOTCA y4eOHbIE ayAUTOPUHU (KOMIIbIOTEPHBIE KJIacchl),
PacCIOJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, 1. 40, 233 ayn.;
- 634045, Tomckast o6nacTb, T. Tomck, yi. Kpacnoapmetiickas, a. 146, 201 ayn.;
- 634034, Tomckast 06macTh, r. Tomck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimanna ynuia, 1. 74, 207 aya.

CoctaB 000pyI0BaHUSA:

- yueOHast MmebOerb;

- koMnbroTepsl kKi1acca He Huke [IDBM INTEL Celeron D336 2.8 T1. - 5 wiT.;

- KOMIBIOTEPHI MOJKIOUYEHbI K ceTu «VHTepHeT» U 00ecrneynBaroT JOCTYI B AJIEKTPOHHYIO HH-
(opMaLnoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[Tepedens nporpaMMHOro obecredeHus:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 qyigs Windows;
- 7-Zip;

- Google Chrome.

13.2. MatepuajbHO-TeXHHYeCKOe o0ecriedyeHre TUCHUTIIUHBI /IS JIUI C OTPAHUYeHHBIMHA
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBoeHMEe NUCUUIUIMHBI JIMIAMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10pPOBbS U WHBAJIUIaMU
OCYILIECTBIISETCS C UCIOIb30BAHUEM CPEJCTB 00ydeHHs OOIIEro U CHEeMaIbHOI0 Ha3HAUYCHUS.

[Tpu 3aHATHAX ¢ 00y4YaAIOLIUMUCS ¢ HAPYIIEHHSIMH CJIyXa [IPEeTyCMOTPEHO UCIOIb30BaHUE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKUX CPEACTB IpueMa/nepena-
yl yueOHOI nH(OpMaLuy B JOCTYIHBIX (pOpMax, MOOMIIbHOM cHCTEMBI MIPenoAaBaHus isl 00ydaromuxcs
C MHBAJIUJAHOCTbIO, TIOPTATUBHOM MHIYKIIMOHHOM cHCTEMBI. YueOHas ayuTopusi, B KOTOPOH 3aHUMAIOTCA
oOyyarouiyecsi ¢ HapylleHUEM cllyXa, 000pylI0oBaHa KOMIIBIOTEPHON TEXHHKOM, ayIMOTEXHHKOH, BUIEO-
TEXHUKOMU, 3JIEKTPOHHOMU JOCKOU, MYJIbTUMEAUNHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYyUYAIOLUIMMUCS ¢ HAPYIIEHUSIMU 3PEHUSAMM IIPEYyCMOTPEHO HUCIIOJIb30BaHUE B
JIEKIIMOHHBIX U Y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX OOBEKTOB (HaIIpUMep, TEKCTa
Ha JIOCKE WM CJIaifjla Ha 3KpaHe) MpU IOMOIIY BUCOYBETUUUTENCH JI1s1 KOM(POPTHOrO IPOCMOTpA.

[Tpu 3aHATHAX ¢ O0YYaIOUIMMUCS € HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPaTa HCIOJIb-
3YIOTCS aJIbTepHAaTUBHbIEC YCTPOMCTBA BBOAA HH(OPMAIIMKU U IpYrHe TEXHUUECKHE CPe/ICTBA IprueMa/epe-
Jau yuyeOHOM MHpOpMaluu B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbl OOYUeHUs JUIs JIoJel ¢ UHBaA-
JIUTHOCTBIO.

14. OuneHoYHbIE MATEPHAJIBI M METOAUYECKHE PEKOMEHIAIUN 110 OPraHu3alNu U3yYeHust
JUCHUILIMHDBI

14.1. Conep:xanue OLEHOYHBIX MATEPHAJIOB U METOUYECKHE PEKOMEHIAIlUN
st otieHKH cTeneHu c(hOPMUPOBAHHOCTH U YPOBHS OCBOCHHSI 3aKPEIUICHHBIX 32 AUCIMILTUHON
KOMIIETSHITUI UCTIONB3YIOTCS OIIEHOYHBIE MaTepUalibl B COCTARBE:

14.1.1. TecToBBI€ 3a7aHUA
1. [Teez0nddexr:
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a). D dexT BOZHUKHOBEHUS NMOSIPU3ALUH TUAIICKTPUKA O] IEHCTBHEM MEXaHHMUECKUX HaIpsoKe-
HUU

0). MI3aMeHeHne TU3JIEKTPUUECKUX CBOMCTB Cpe/bl AJIsl CBETOBOTO M3IYUYEeHHUS MO IeHCTBUEM 3JIeK-
TPUYECKOTO IOJIA

B). Mcnyckanue 31€KTpOHOB BEIIECTBOM MO JEHCTBUEM JIEKTPOMArHUTHBIX M3JIy4EHUH.

r). ®U3nueckoe sBJICHUE XapaKTepU3yIOIeecs] BOSHUKHOBEHHEM HAPSKEHUS WM JIEKTPUUECKO-
IO TOKa B BEUIECTBE MO BO3JEHCTBUEM CBETA.

2. DnekTpoonTUieckuii 3P PexT:

a). D deKT BOZHUKHOBEHUS NOJSIPU3ALUH TUAIICKTPUKA O] IEHCTBHEM MEXaHHMUECKUX HaIlpspKe-
HUU

0). MI3MeHeHne TU3JIEKTPUUECKUX CBOMCTB Cpe/bl AJIsl CBETOBOTO M3IYYEeHHUS MO HCTBUEM 3JIeK-
TPUYECKOTO IOJIA

B). Mcnyckanue 3J€KTpOHOB BEILIECTBOM O JEHCTBUEM JIEKTPOMArHUTHBIX M3JIYy4EHUH.

r). ®U3nyueckoe sBJICHUE XapaKTepU3YIOIeecs] BOSHUKHOBEHHEM HAPSKEHUS WM JIEKTPUUECKO-
IO TOKa B BEUIECTBE MO BO3JEIICTBUEM CBETA.

3. Baemnwnii pororddexr:

a). D deKT BOZHUKHOBEHUS NOJSIPU3ALUH TUAICKTPUKA O] IEHCTBHEM MEXaHHMUECKUX HaIpsoKe-
HUU

0). MI3aMeHeHne TU3JIEKTPUUECKUX CBOMCTB Cpebl AJIsl CBETOBOTO M3IYYESHHUS MO IeHCTBUEM 3JIeK-
TPUYECKOTO IOJIA

B). Mcnyckanue 3J€KTpOHOB BEILIECTBOM IO JEHCTBUEM 3JIEKTPOMArHUTHBIX M3JIYy4EHUH.

r). dU3nyUeckoe sBJICHUE XapaKTepU3yIOleecs] BOSHUKHOBEHHEM HAPSKEHUS WM JIEKTPUUECKO-
IO TOKa B BEUIECTBE MO BO3JEHCTBUEM CBETA.

4. ®oroonpTanveckuii 3G PexT:

a). D deKT BOZHUKHOBEHUS NMOJSIPU3ALUH TUAIICKTPUKA MOJ] IEHCTBHEM MEXaHHMUECKUX HaIlpspKe-
HUU

0). MI3MeHeHne TU3JIEKTPUUECKUX CBOMCTB Cpebl AJIsl CBETOBOTO M3IYYEHHUS MO ICHCTBUEM 3JIEK-
TPUYECKOTO IOJIA

B). Mcnyckanue 31€KTpOHOB BEILIECTBOM IO JEHCTBUEM 3JIEKTPOMArHUTHBIX M3JIYy4EHUH.

r). ®U3nyueckoe sBJICHUE XapaKTepU3yIOIeecs] BOSHUKHOBEHHEM HAPSKEHUS WM JIEKTPUUECKO-
IO TOKa B BEUIECTBE MO BO3JEIICTBHEM CBETA.

5. DNeKTpoHUKa:

a). Hayka o B3auMoaeiiCTBHM 3JIEKTPOHOB € AJIEKTPOMAarHUTHBIMU MOJISIMU

0). Paznen matemaTuku

B). Hayka o B3auMopnelicTBuu aToMOB

r). Teopust moIynpOBOJHUKOBBIX IEMEHTOB

6. Jlazep:

a). OnTHdecKrii KBaHTOBBIA TEHEPATOP

0). [IpeoOpazoBaTens HAMPSKCHUS

B). VICTOUHMK IOCTOSHHOTO TOKa

r). U3meputenbHbIil mpruOop

7. HaHO3JIEKTpOHUKA:

a). O0nacTh MEKTPOHUKH, 3aHUMAIOILASCS Pa3pabOTKON (PU3MUECKUX U TEXHOJOTHYECKUX OCHOB
CO3/1aHUS MHTEIPAJIbHBIX MIEKTPOHHBIX CXEM C XapaKTEPHBIMH TOIOJOTUYECKUMU Pa3MEPaMHU JIEMEHTOB
meHee 100 HaHOMETpOB

6). Hayka o B3anMoeicTBUU 3JIEKTPOHOB C IEKTPOMATHUTHBIMU OJISIMU

B). O0nacTh (U3MKH, U3ydaromas METO/Abl YCHJICHUS U T€HEpaIlluH 3JCKTPOMAarHUTHOTO U3JIyde-
HUS1, OCHOBAHHBIC HA HCIIOJIb30BAHUU SBJICHUS BBIHYKICHHOIO M3JIyYE€HUS B HEPABHOBECHBIX KBAHTOBBIX
cHCTEeMax, a TAK)Ke CBOMCTBA MOTYyYaeMbIX TAKUM 00pa3oM YCHUIIMTEICH U TE€HEPaTOPOB M UX MPUMEHEHUS
B AJICKTPOHHBIX MPUOOpax

r). Pa3nen aneKkTpoHUKH, U3ydarouuii (Gu3nYecKue MPUHLUUIBI PadOTHl, (PYHKIMOHAIbBHBIE BO3-
MOYKHOCTH JIEKTPOHHBIX MPHUOOPOB, B KOTOPBIX IBMKEHUE 3JIEKTPOHOB MJIM HMHBIX HOCHTEJIEH 3apsna,
00yCIIaBIMBAIOLINX HEKTPUUESCKHH TOK, IPOUCXOIUT B 00BbEME TBEPAOTO Tena

8. KBaHTOBasI 3JIEKTpOHMKA:
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a). O6nacTb (PU3MKHU, U3YYaAIONIasi METO/Ibl YCHJICHHUS M T€HEpAIllMH 3JICKTPOMAarHUTHOTO U3JIyde-
HUs, OCHOBAHHBIC HA WCITOJIb30BAHUU SIBJICHHS BBIHY)KICHHOTO M3J1yY€HHUsI B HEPABHOBECHBIX KBAHTOBBIX
cHCTEeMax, a TAK)Ke CBOMCTBA MOTYyYaeMbIX TAKUM 00pa3oM YCUIIMTEICH U TEeHEPaTOPOB M UX MPUMEHEHUS
B AJICKTPOHHBIX MPUOOpax

0). Hayka o B3anMo/ieiicTBUU 3JIEKTPOHOB C AJIEKTPOMATHUTHBIMU TOJISIMU

B). O6nacTh >MEKTPOHUKHU, 3aHUMAIOIIAsCS pa3paboTKoi (HU3NISCKUX M TEXHOJOTHUYECKUX OCHOB
CO3/1aHUSI MHTErPaJIbHBIX NIEKTPOHHBIX CXEM C XapaKTEPHBIMH TONOJOTUYECKUMU pa3MEpPaMHU 3JIEMEHTOB
Menee 100 HaHOMeTpOB

r). Pa3nen anekTpoHUKHM, U3ydarouuii (pU3nYecKue MPUHLIUIBI PadOThl, (PYHKIMOHAIbBHBIE BO3-
MOKHOCTH 3JIEKTPOHHBIX NMPUOOPOB, B KOTOPBIX JBH)KEHHE 3JEKTPOHOB WJIM MHBIX HOCHUTENEH 3apsia,
00yCIIaBIMBAIOLINX HIEKTPUUESCKHH TOK, IPOUCXOIUT B 00BbEME TBEPAOTO Tena

9. TBepaoTenbHas HNEKTPOHUKA:

a). O0OMacTh MEKTPOHUKH, 3aHUMAIOILASCS Pa3pabOTKON (PU3MUECKUX U TEXHOJOTHYECKUX OCHOB
CO37JaHUSl UHTETPAJIBHBIX EKTPOHHBIX CXEM C XapaKTEPHBIMH TOIOJIOTHYECKUMH pa3MepamMu J1€MEHTOB
meHee 100 HaHOMETpOB

6). Hayka o B3auMozelicTBUY 3JIEKTPOHOB C 3JIEKTPOMArHUTHBIMU MOJISIMU

B). O0nacTh (U3MKH, U3ydaromas METO/Abl YCHJICHUS U T€HEpaIlluH 3JCeKTPOMAarHUTHOTO U3JIyde-
HUsI, OCHOBAHHBIC HA WCITOJIb30BAHUU SIBJICHHS BBIHY)KICHHOT'O M3J1yY€HHUsI B HEPABHOBECHBIX KBAHTOBBIX
cHCTEeMax, a TAK)Ke CBOMCTBA MOTYyYaeMbIX TAKUM 00pa3oM YCUIIMTEICH U TeHEPaTOPOB M UX MPUMEHEHUS
B AJICKTPOHHBIX MPUOOpax

r). Pa3nen anekTpoHUKH, U3ydarouuii (pu3ndecKue MPUHLIUIBI PadOThl, (PYHKIMOHAIbBHBIE BO3-
MOKHOCTH 3JIEKTPOHHBIX NMPUOOPOB, B KOTOPBIX JIBH)KEHHE 3JEKTPOHOB WJIM MHBIX HOCHUTENEH 3apsna,
00yCIIaBIMBAIOLINX HIEKTPUUESCKHH TOK, IPOUCXOIUT B 00BEME TBEPAOTO Tena

10. CooTHoIMICHHSI, KOTOPHIE BBITIOJHSIOTCS MEXK/Ty TOKAMHU U HANPsHKEHUSIMH Ha ydacTKax JIF0OoH
AIEKTPUYECKON LIENHU

a). [IpaBma Kupxroda

0). 3akon Kupxroga

B). 3akoH Kymnona

r). [IpaBuno OypaBunka

11. IToneBoit TpaH3UCTOP:

a). IlomynpoBoAHUKOBEII TprOOp, paboTa KOTOPOrO OCHOBAHA HA YIPABICHUH AIIEKTPUIECKUM CO-
MIPOTHBIIEHUEM TOKONPOBOJSIIETO KaHaja IMONEPEYHBIM IEKTPUUECKUM II0JEM, CO3AABAEMBIM ITPHIIO-
JKEHHBIM K 3aTBOPY HAIIPSKEHUEM

0). TpéxameKTpoaHBIN TOTYPOBOAHUKOBBINA TPHUOOP,B TOJYIPOBOJIHUKOBON CTPYKTYpE KOTOPOTO
c(hOpMHpOBaHBI J1Ba P-N-TIepexofa, MEPEHOC 3apsaaa Yyepe3 KOTOphIe OCYIIECTBISIETCS HOCUTEISIMU JIBYX
MOJIAPHOCTEN — AJIEKTPOHAMHU U JbIpKaMHU

B). Tpan3ucrop A paboThl B «IIOJEBBIX» YCIOBHIX

r). UCTOYHUK MarHUTHOTO OIS

12. KakoBa pe3oHaHCHasi 4acTOTa KoJieOaHuil B MOCIIEI0BATEIbHOM KOJIe0aTeIbHOM KOHTYPE, C M-
KocThiO 159,24 H® u uHayKTUBHOCTHIO 159,24 MI'H:

a). 1 kI'n

6). 1| MI'u

B). 6.28 kI'11

r). 6.28 MI't

13. ®otomunon:

a). [IpuémMHUK ONTHYECKOro M3Ty4YeHHs, KOTOPbIH IpeodpasyeT MomaBmIUi Ha €ro POTOYYBCTBU-
TEJIHYIO 00J1aCTh CBET B AJICKTPUUECKHIA 3apsi/l 3a CUET MPOIIECCOB B P-N-IIEPEXoJIe.

0). OnTuueckuii KBAaHTOBBIN TeHEPATOP

B). [lonynpoBOAHMKOBEIM PUOOP € IMEKTPOHHO-ABIPOYHBIM MEPEXOJ0OM, CO3IAIONINI ONTHIECKOE
M3JIy4eHHE MPU MPOIMYCKAHUM Y€PE3 HETO AIEKTPUIECKOro TOKA B IIPSIMOM HAINPABIICHUU.

r). ICTOYHMK MarHUTHOTO OIS

14. ABTOp (hM3MYECKOTO 3aKOHA, OMPEACIISIONIECTO CBSI3b AIMEKTPOABHKYIIEH CUITBI HCTOYHHKA (MU
AJIEKTPUYECKOTO

HaMpsHKEHUS ) ¢ CHIION TOKa, MPOTEKAOIIEro B IPOBOIHUKE, U COMPOTUBIICHUEM:

CornacosaHa Ha noptane Ne 37807 1



a). Om

0). Ammep

B). Kynon

r). ®apazeit

15. KBantoBas MexaHuKa:

a). Paznen teopernueckoit pusuku

0). Paznen MmeauiuHbI

B). Paznen xumun

r). Pasnen npeBHerpeueckoii Mudonoruu

16. DxcriepUMeEHT:

a). MeTox uccienoBaHuss HEKOTOPOTO SIBIICHUS B YIIPABIISIEMBIX HAOIIOATEIEM YCIOBUSIX

0). ®opma pa3BUTHI 3HAHUM, IPEACTABIISIONIAS COO0I0 000CHOBAHHOE MPEIONIOKEHNE, BBIBUTA-
€MOe€ C IEJIbIO BBISICHEHHUSI CBOMCTB U MPUYNH UCCIECAYEMBIX SIBICHUN

B). [IpenonaBatens TYCVYPa

r). AGCTpaKTHOE MpPEJCTAaBICHUE PEalbHOCTH B Kakoi-mubo ¢opme (Hampumep, B MaTeMaTHye-
CKOM, (pU3NUYECKOl, CAMBOJIIMYECKOH, rpadyueCKOi WIH IECKPUIITHBHOM ).

17. I'nnoresa:

a). Metoa nccieoBaHus HEKOTOPOTO SIBIICHUS B YIIPABIISIEMbIX HAOIIOATENIEM YCIOBUSX

0). @opma pa3BUTHI 3HAHUH, IPEACTABISAIONIAS COO0I0 0OOCHOBAHHOE MPEATOIOKEHUE, BBIIBUTA-
€MOe€ C 1eJIbIO BBISICHEHHUS CBOMCTB U MPUYMH UCCIIEAYEMBIX SIBJICHUN

B). YueHue, cucTeMa ujiei Wii NPUHIUIOB. SIBISETCS COBOKYITHOCTHIO 0OO0OIEHHBIX OT0KEHHH,
00pa3yromux HayKy WiH €€ paszen

r). Pazgen nayku

18. Teopus:

a). MeTox uccienoBaHust HEKOTOPOTO SIBIICHUS B YIIPABIISIEMBIX HAOIIOATEIEM YCIIOBUSIX

0). ®opma pa3BUTHI 3HAHWM, IPEACTABIISIONIAS COO0I0 00OCHOBAHHOE MPEIONIOKEHNE, BBIIBUTA-
€MOe€ C IEJIbIO BRISICHEHHUSI CBOMCTB U MPUYMH UCCICAYEMBIX SBICHUN

B). YUeHHe, CUCTeMa HIeH WU IPUHITUIIOB. SIBIIsSIETCS COBOKYITHOCTBIO 00OOIEHHBIX MTOJIOKECHHM,
00pa3yromuX HayKy WiH e€ pa3aen

r). AGCTpaKkTHOE TIPEACTABICHUE PEaJbHOCTH B Kakoi-mnbo gopme (Hampumep, B MareMarude-
CKOH, (pu3nyecKkoil, CHMBOJIMYECKOH, rpa)nueCcKoi WK JECKPUITHUBHOM).

19. Ceetoquon;

a). [IpuéMHUK ONTHYECKOTO M3IIyueHHsI, KOTOPBIH MpeoOpa3yeT MOMaBIIMK Ha €ro OTOUYBCTBH-
TEJIbHYIO 00J1aCTh CBET B AJIEKTPUUECKUI 3aps]l 3a CUET MPOIIECCOB B p-N-NIEpexoie.

6). OnTu4eckuii KBaHTOBBIM T'eHEPATOP

B). [TomynpoBoJHUKOBBIN TPUOOP € FIMEKTPOHHO-ABIPOYHBIM MEPEXOA0M, CO3AIOUINI ONTUYECKOE
U3JTy4YEHHUE MPH MPOITYCKAHUH Yepe3 Hero AMEKTPUUECKOTro TOKa B PSIMOM HalpaBJICHUH.

r). UCTOYHUK MarHUTHOTO OIS

20. Ionspu3anus 31€KTPOMArHUTHBIX BOJIH:

a). dusnueckoe SBJICHNUE XapaKTEePHU3YIOleecss BOSHUKHOBEHUEM HANPSHKEHUS WM 3JIEKTPUYECKO-
I'0 TOKa B BEUIECTBE MO/ BO3ICHCTBUEM CBETA.

0). IlepepacnpeneneHre WHTEHCUBHOCTH CBE€Ta B PE3yabTaTe HAIOXKCHHS (CYMEPIIO3HIINH)
HECKOJIBKUX CBETOBBIX BOJIH.

B). D(dekT pacuiersienrus B aHM30TPOITHBIX CPe/iax JIyda CBETa Ha JBE COCTABJISIONIHE.

r). SIBieHre HampaBIEHHOTO KOJNeOaHUs BEKTOPOB HAIPSKEHHOCTH 3JIEKTpuueckoro moyist E wim
HaANpsHKEHHOCTH MarHUTHOTO nosis H.

14.1.2. Tembl 0IPOCOB HA 3aHATHAX
HccnenoBanue GOTOMHAYLMPOBAHHBIX SBICHUN B ()OTOPEPPAKTUBHBIX MTbE30KPUCTAIIIAX.
Coznanre M uccleOBaHME OUHAMUYECKUX Tronorpaduyeckux HHTepGEpOMETPOB Ha OCHOBE
(doTopepakTUBHBIX [TbE30KPUCTAIIIOB Ul ONITUYECKUX U3MEPHUTEIbHBIX CUCTEM.
CuHTe3 NepCreKTUBHBIX ONTUYECKUX MAaTepPUaIOB U CO3JaHUE HAa UX OCHOBE YCTPOMCTB yIpaBiie-
HUS ONITUYECKUM U3ITyYEHHUEM.

14.1.3. Bonipocsl Ha co0eceoBaHmne
[TpreMHUKHN ¥ UCTOYHUKH ONTHYECKOTO H3ITyUCHHS
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DJNeMEeHTHI YIIPaBICHUS ONITUYECKUM U3TYyYCHUEM

Knaccudukarms, MapkupoBKa 1 OCHOBHBIE XapaKTEPHUCTUKHN ONTHYECKUX HJIEMEHTOB
AmHaJiorosblie U U(PPOBBIE U3MEPHUTEIbHbIE TPUOOPHI

be3onacHble MeTOBI pabOTHI C ONITHYECKUM 000PYIOBAaHHEM M U3MEPHUTEILHBIME TPUOOpaMH

14.1.4. TemMmbl JOMAIIHUX 3a0aAHUH
HccnenoBanne xapakTepUCTHK MOJIYIPOBOAHUKOBOIrO quonaa @/1-24K
HccnenoBanne mapaMeTpoB MOTYIPOBOAHUKOBBIX JIa3€POB.
HccnenoBanue TBEpAOTEIbHBIX J1A3€POB.

14.1.5. Tembl 10K12/10B
XapakTepuCTUKHU MOTYNPOBOJHUKOBOTO nuoga D/1-24K
[TapameTpsl MOITYITPOBOJHUKOBBIX JIA3€POB.
XapakTepuCTUKU U IPUHIUIIBI paOOTHI TBEPIOTEIbHBIX J1A3€POB.
XapakTepuCTUKU U TPUHIUIIBI paOOTHI IPUOOPOB YIIPABICHUSI ONTHYECKUM HU3ITyUYCHUEM.
[TapameTtpsl poTOpePpakTUBHBIX KPUCTAIIIOB.

14.1.6. Bonnpocsl niuddepennupoBanHoro 3auera

M3ydeHne MpUEeMHHUKOB U MCTOYHHUKOB ONTUYECKOTO M3JydeHus. V3ydeHne 3J1eMEeHTOB yIpaBiie-
HUSl ONTHYECKUM n3nmydeHueM. Knaccudukanus, MapKUpoBKa 1 OCHOBHBIE XapaKTEPUCTUKHU ONTUYECKUX
AIIEMEHTOB. M3yueHue aHaJoroBBIX U IM(POBBIX M3MEPHUTENbHBIX MPUOOPOB. M3yueHne u npuMeHeHue
0e30IacHbIX METOAOB PabOThI C ONITUYECKUM 000pYIOBaHHUEM U U3MEpUTEIbHBIMU ITpuOopamu. [Tapamer-
PBI TTOJTYTIPOBOTHUKOBBIX J1a3epOB. XapaKTePUCTUKH U MPUHLIMUIIBI paOOThl TBEPAOTEIBHBIX Ja3epoB. Xa-
PaKTEepUCTUKU U IPUHLHUIIBI pabOoThl IPUOOPOB YIIPABIECHUS ONTUYECKUM HU3ITy4YEHUEM.

[Tapametps! hoTOpedpaKTUBHBIX KPUCTAILIOB.

14.2. TpeGoBaHusi K OLIEHOYHBIM MATEPHAJIAM [JIS JIUL C OTPAHUYEHHBIMH BO3MOKHOCTAMM
310POBbS M HHBAJIH/0B
Jns man ¢ orpaHUYEHHBIMU BO3MOYKHOCTSIMH 3/10POBbSl M1 MHBAJIMJIOB MPEAYCMOTPEHBI JOMOIHU -
TEJIbHBIE OLIEHOYHbIE MaTepHaJIbl, IEpeUeHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlononHUTENbHBIE MaTepHallbl OLIEHWBAHUS ISl JIUL C OTPAaHUYEHHBIMH BO3MOXHOCTAMU
310POBbsl U UHBAIUIOB

Kareropuu Bubl 1OOTHUTENBHBIX OLIEHOYHBIX @DopMBbI KOHTPOJISI U OLICHKHU
o0yJaronuxcs MaTepuaoB pe3yabTaToOB 00yUEHUS

TecTsl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboThI, BOIIPOCHI K 3a4E€TY,
KOHTPOJIbHBIE Pa0OTHI

C napymeHusaMu
ciryxa

[TpenmytiecTBEHHO MUCHMEHHAS
npoBepKa

C napymenussimu | CobecesioBaHme 10 BOIpocaM K 3a4eTy, | [IpenMylinecTBeHHO yCTHas IpOBEpKa

3peHus ONpoC IO TEPMHUHAM (MHOUBUYaJIbHO)
C napyumeHusMu Pemenne quCTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIE | [IpenMylecTBEHHO AUCTaHIMOHHBIMU
JIBUTATEIILHOTO CaMOCTOSITENIbHbIE PaOOTHI, BONPOCHI K METOlaMH
anmnapara 3a4eTy
C orpanuueHusiMu 1o | TecThl, TUCbMEHHBIE CAMOCTOSITENIbHBIE [IpenmyniecTBEHHO IPOBEPKA
o01IeMeTMIUHCKIM paloThl, BOIIPOCHI K 3a4eTy, METO/IaMH UCXOJS U3 COCTOSIHUSA
[IOKa3aHUsIM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00YYarOIIErocss HA MOMEHT IPOBEPKU

14.3. MeToau4ecKue peKOMEHIANMH 110 OLICHOYHBIM MATEPHAJIAM JJIsl JIMI] C OTPAHHYCeHHBIMHU
BO3MOKHOCTSIMHU 3/10POBbSI U HHBAJIN/I0B
Jig nun ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMH 37I0POBbSl M1 MHBIMJOB IPELyCMaTPUBAETCA J10-
cTynHas ¢popMa NpeaoCTaBIeHUS 3aJaHU OIIEHOYHBIX CPEJICTB, @ UMEHHO:
- B IleyaTHo# (opme;
- B [le4aTHOU (hopMe C YBETUUEHHBIM LIPUPTOM;
- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;
- METOJIOM YTEHUSI ACCUCTEHTOM 3aJIaHuUs BCIIYX;
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- NPEOCTABJICHUE 3a/IaHUs C UCTIOIb30BAaHUEM CYPJIOTIEPEBO/IA.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXKHOCTSIMU 3/I0POBbSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOATOTOBKY OTBETOB Ha KOHTPOJIBbHBIE BOMPOCHL. /11 TaKMX 00y4arommxcs MpeaycMaTpUBaeTCsl JOCTYII -
Hast popmMa MpeoCTaBICHHUS OTBETOB HA 3a/1aHUs, & IMEHHO:

- MICBMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIB30BAHNUEM YCIIYT aCCUCTEHTA;

— IPEe/ICTaBICHNE OTBETOB YCTHO.

[Ipouenypa orneHUBaHUS PE3yNIBTATOB OOYYEHUS JIMII C OTPAHUYECHHBIMUA BO3MOYKHOCTSIMH 3J10PO-
Bbsl M1 MHBAIHJIOB IO JUCUUIUIMHE MPEIyCMaTPUBACT MPEIoCTaBIeHne HHpopManuy B popMax, aaarnTH -
POBaHHBIX K OTPAaHMYCHHUSAM HX 3[JOPOBBS U BOCHPUATHS HH)OPMALIIH:

JL1s1 i1 ¢ HApYIIEeHUSIMH 3PeHust:

— B (hOpMe IITEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe YBETMICHHBIM MIPHUPTOM.

JI1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

JlJ1s1 1M1 ¢ HAPYUIEHUSIMHM OTIOPHO-ABUTaTeJLHOI0 annapara:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IeyaTHoOU (popme.

[Tpy HEOOXOMMMOCTH IS JIUIT C OTPAaHUICHHBIMHI BO3MOXKHOCTSIMU 37I0POBbS M HHBAIUAOB TIPOLIE-
Jypa OILICHUBAHUSI Pe3yIbTaTOB 00yUEHUsI MOXKET MPOBOAUTHCS B HECKOIBKO ITAIOB.
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