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JIUCT COTJIACOBAHUIA

PaGouas nmporpamma cocTaBiieHa ¢ y4eTOM TpeOoBaHU# (eepalbHOTO TOCYIaPCTBEHHOTO 00pa30-
BaTeNLHOTO CTaHAapTa Bhiciiero oopazoBanus (PI'OC BO) no HampaBieHHIO MTOATOTOBKH (CIIEIIHATLHO-
ctn) 12.03.03 doronuka u onronHpopmaTuka, yreepxaeHHoro 03 centsops 2015 roma, paccMoTpeHa u
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oIl C. M. llangapos

Pabouas nporpamma corsnacoBana ¢ (pakynbTeToM, NpoQUINpPYyIOLIei U BhITycKatolen kadeapamu
HaIpaBJICHUs TOJITOTOBKH (CHEIMAIBLHOCTH).

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

oIl C. M. llangapos
DKCHepr:

npeJceaaTenb MeTOIMYeCKON KOMHC-
cun Kagenpst JI1, npodeccop xad.
oIl JI. H. Opnvikos
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
pacumpeHue u 3aKperieHue mpodecCuoHaIbHBIX 3HAHUM;
MOBBIIICHHE UHTEIIEKTYaJIbHOTO U OOIIEKYIETYPHOTO YPOBHS;
dbopMHpOBaHNE HABBIKOB CAMOCTOATEILHOTO MPOBEICHHUS IKCIIEPUMEHTAIBHBIX Pa0oT, MaTeHTHO-
ro MOMCKa, MPOCKTUPOBAHUS ONTHUYECKHX MPUOOPOB, CXEM M YCTPOUCTB Pa3sNUYHOrO (yHKIIMOHATHHOTO
Ha3HAYEHUsI, IPOBEICHUS HAYYHBIX UCCIICIOBAHMIM.

1.2. 3agaum IMCHUNINHDI
— IIpuobOpereHne MpaKTHUYECKUX HABBIKOB, HCOOXOAMMBIX MPHU MPOBEICHUHU HCCIIEI0BATEIbCKON

paboTHI IO TeMAaTHUKE OYIyIIeH CriennaaIbHOCTH.

2. MecTto mucuuniuHbl B ctpykrype OIIOII

Hucnunnuna «Hayuno-uccnenoBarenbckas padbota B cemectpe» (b1.B.JIB.4.1) otHOCuTCS K 6110~
Ky 1 (BapuaTuBHast 4acTh).

[TpenmecTBYOIKUMU TUCHMIUIMHAMY, (HOPMHUPYIOIIUMH HayallbHbIE 3HAHMS, SIBISIOTCS CIEIYIO-
e AucuuIuinebl: Matemaruka, Hayano-uccnenoBarenbckas pabora, @usuka.

[Tocnenyromumu AUCHUIUIMHAMU SIBIISIOTCS: 3allMTa BBITYCKHOW KBaIM(UKAIMOHHOW paloThI,
BKJIFOYAsl ITOATOTOBKY K MPOLEAYpE 3aLIUThl U IPOLEAYPY 3aIUUThI, [[aTeHTOBaHNE HAyYHO-TEXHUYECKUX
paspabotok (I'TIO 4).

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Tponecc n3yueHus JUCUUIUIMHBI HapaBiieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIIETSHIUI:

—  OIIK-2 criocoGHOCTBIO OCYIIECTBIATH TIOUCK, XpaHEeHUe, 00paboTKy M aHAIN3 WHPOPMALIUT
U3 pa3IMYHbIX UCTOYHUKOB U 0a3 JaHHBIX, MPEACTABIATH €€ B TpeOyeMoM ¢opMmare ¢ HUCIOJIb30BaHUEM
UH(POPMALIMOHHBIX, KOMIIBIOTEPHBIX U CETEBBIX TEXHOJIOTHUH;

— IIK-2 rotoBHOCTBIO K MaTeMaTHUYE€CKOMY MOJEIMPOBAHUIO IPOLECCOB U OOBEKTOB (POTOHUKHU
U ONTOMH(OPMATUKH, UX HCCIIETOBAHUIO Ha 0a3e CTaHJapTHHIX NMAKETOB aBTOMATU3UPOBAHHOTO NMPOEKTHU-
POBaHHUS U CAMOCTOSITENILHO pa3paboTaHHBIX POTrPAMMHBIX TPOAYKTOB;

B pesynbrare usydeHus JUCUUILUIMHBI CTYAEHT JOJDKEH:

— 3HaTh METOJMKY IPOBEACHUS MAaTEHTHBIX UCCIEIOBAaHUN; METOAUKY IPOBEICHUS TEOpETUYE-
CKOTO aHaJIu3a U HKCIEPUMEHTAIBHBIX UCCIIEIOBAaHNI; MpaBUiIa SKCILTyaTallul UCCIIEA0BATENbCKOIO 000-
PYZIOBaHUS; TEXHUKY 0€3011aCHOCTHU MPOBEACHUS HKCIIEPUMEHTAIBHBIX paboT.

— yMeThb NPOBOAMTH MATEHTHBIA MOMCK MO TEME HCCIEI0BaHUS; MPOEKTHUPOBATh YCTPOHCTBa
(OTOHUKHM; M3rOTaBIMBaTh MakKeTHble 00paslbl pa3pabOTaHHBIX YCTPOMCTB; O(QOPMIIATH KOHCTPYK-
TOPCKYIO JJOKYMEHTAIMIO Ha pa3pab0TaHHOE yCTPOHCTBO.

—  BJIa/IeTh HAaBBIKAMM MOJICIIMPOBAHUS 3JIEKTPOHHBIX CXEM; HAaBBIKAMM pa3pabOTKU KOHCTPYK-
UM YCTPOUCTB (DOTOHUKHU; METOIAaMH aHAIM3a U CUCTEMATHU3aLuH Pe3yIbTaTOB UCCIEI0BAHUS, IPEICTAB-
JIEHUs MaTepUasoB UCCIEIOBAHUS B BUJI€ OTUYETOB, ITyOIMKALUi, TPe3CHTALUH.

4. O0beM JMCHUIIMHBI M BU/bI y4eOHOH padoThl
OO0wast TpyI0EeMKOCTb JUCLUIUINHBI COCTaBIsIET 6.0 3aUeTHBIX €IMHUILIBI U IIPECTaBIeHa B Ta0IHU -

%Zgﬁilﬁa 4.1 — TpyaoeMKOCTb JUCLUILINHBI
Bunpl yueOHO 1eSITEIBHOCTH Bcero yacos CemecTpsl
6 cemecTp
AyrmutopHsble 3aHATHS (BCETO) 102 102
[IpakTnueckue 3aHATHS 102 102
W3 Hux B MHTEpaKTUBHON (hopme 20 20
CamocrosTenbHas paboTa (BCero) 114 114
[ToaroroBka K MpakTUYECKUM 3aHATUSAM, CEMUHApaM 114 114
Bcero (0e3 3x3aMeHa) 216 216
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OO0mmas Tpy10eMKOCTh U 216 216

3auerHbie EauHunmt 6.0 6.0

5. Coneprxanue I1MCUMILTHHBI

5.1. Pa3gennl AMCHHUILIMHBI K BUALI 3AaHATHHA
Pazniensl IUCUUIUTMHEI M BUABI 3aHATUH PUBEICHBI B Ta0muiie S.1.
Tabmmua 5.1 — Pasgens! fUCHUILIMHEBL U BUABI 3aHATHI

Hazsaumns PasaciioB JUCHUIITIMHBL

[IpakTnueckue 3aHATUS
CamocrosTenbHas paboTa
Bcero uacos
(6e3 sk3ameHa)
dopmupyemblie
KOMITCTECHITUHT

6 cemecTp

[\
(=)

1 Ponb skcniepumenTa B Teopuu mo3Hanus. Oco- 18 38 [1K-2
OCHHOCTH MHXKEHEPHOTO SKCIEPUMEHTa — MHOTO(-
aKTOPHOCTh U CTOXaCTUYHOCTh. OnTuMu3anus. Ak-

THUBHBIN U TACCUBHBIN SKCIIEPUMEHT.

2 OyHKIMY 1IeT B 9KcnepuMenTe. TpeboBaHus K 6 20 26 OIIK-2, [1K-2
(GYHKLUAM LIETH B 3aJja4aX MHTEPIIOJIALUMN U ONTH-
Mu3auuu. IIpuMepsl oCTpOEHUsT KOMIUIEKCHBIX
GbyHKIMH 11eTTH.

3 ®axTophl B IKCIEPUMEHTE — BapbUpyeMble, QUK- 18 20 38 OIIK-2, [1IK-2
cupyemsble, ciydaiiabie. TpeOoBaHUS K BapbUpye-
MBIM (haKTOpaM —KOJIMUYECTBEHHAsI ONPE/IEIICH-
HOCTb, HE3aBUCUMOCTb, COBMECTUMOCT.

4 JIucriepCUOHHBIN aHAJIN3 KaK CPEJCTBO OOHAPY- 18 30 48 [IK-2
KEHUS BIUAIOUIMX (PaKTOPOB HA (POHE CIIydalHbIX
nomex. OtHO(aKTOpHBIN 1 MHOTO(AKTOPHBIHN aHa-
au3. Paniomu3anys U orpaHMYeHHs Ha paHIOMU3a-
uuto. [lnanupoBanue sKceprMeHTa.

5 PerpeccuoHHBIN aHalK3 Kak CPEACTBO MOCTPOE- 24 6 30 OIIK-2
HUSl MaTeMaTHYeCKOM MOJIeM 00BEKTa UCCIIEA0Ba-
HUsl. OCHOBHBIE ATalbl PETPECCHOHHOTO aHAIM3a —
HOCTYJIMPOBAHUE BU/Ia MOJIENIH, HAXOXKACHUE Olle-
HOK K03 (UIIMEHTOB, aHAJIU3 PErpeccuil, OleHKa
aJICKBaTHOCTU U TOYHOCTH.

6 MopenupoBaHue NPOLECCOB FEHEPALIMH, PACIIPO- 6 6 12 [1K-2
CTpaHEHUs U B3aUMOJICHCTBUS CBETOBBIX BOJIH B
ONTHUYECKUX CpeJiax.

7 Pa3zpaboTka KOHCTPYKITMH YCTPONCTB (DOTOHUKH. 6 6 12 [1K-2

8 [NaTenTHas MHGOPMAITUS U MTATCHTHBIC UCCIIE0- 6 6 12 OIIK-2, T1K-2
BaHUS, MHTEJIEKTyallbHAsl COOCTBEHHOCTb.

Hroro 3a cemectp 102 114 216

Hroro 102 114 216
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5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JTEKIIASIM)
He npenycmotrpeno PYII

5.3. Pa3nesibl AMCUMIIMHBI M MEKIUCHUILUINHAPHBIE CBS3M € 00ecneYrBalOMMH (MpeablIyHMH)
1 o0ecrieynBaeMbIMHU (IOCTEAYIOIMIMMH) THCHUILIHHAMHA
Paznenbl qUCHUIIIMHBL U MEXIUCUUIUIMHAPHBIE CBSI3U C 00€CTeYMBAIOIIUMHU (MIPEAbIAYIIUMU) U
o0ecrieyrBaeMbIMH (TIOCIIEAYIOIIMMHI) TUCIMIUIMHAMY NPe/ICTaBlIeHb! B Tabmuie 5.3.
Tabmuua 5.3 - Pa3nensl AUCHUIUIMHBI M MEKIUCIMILTIMHAPHBIE CBSI3U

No pa3nenoB naHHOUM MUCIMIUIAHEL, IJ1 KOTOPBIX HEOOXOIUMO

HayMeHOBaHHE TUCIUILIMH M3ydeHre 00eCcreurBaouX U 00eCeYnBaeMbIX JUCIIUILTUH
1 2 3 4 5 6 7 8
[IpeamecTByromue TUCIUTITUHBI
1 Marematuka + + + +
F2)aI;IsyTﬂ;Ho-HccnenOBaWem,cKa;[ n n n n n n n n
3 ®dusuka + +

[Tocnenyromue TUCIUIIITUHBL

1 3amuTa BBITYCKHOW KBaIH(pH-
KaIl[MOHHOHN paboThl, BKJIIOYAs

+ + + + + + + +
HOATOTOBKY K IPOLEyPE 3alllU-
ThI ¥ IPOLIEAYPY 3aILUTHI
2 IlaTeHTOBaHUE HAYYHO-TEXHU- n

yeckux paszpadorok (I'TIO 4)

5.4. CooTBeTCcTBHE KOMIIETEHIMI, (POPMHUPYEMBIX NPU U3YYECHUH IMCUMILVINHBI, 1 BUAOB 3aHATHH
CooTBeTcTBHE KOMIETEHIUH, (HOPMUPYEMBIX MpPH HM3YyYECHUH AWCIUIUIMHBI, W BHJOB 3aHATUN
MpeICTaBICHO B Tabymiie 5.4
Tabmuna 5.4 — CooTBETCTBHE KOMITETEHITNI U BUJOB 3aHATUN, (HOPMUPYEMBIX MPU U3YUECHUU TUCITUTLIH -
HBbI

Bunel 3agstuit

= g
= )
= t<
= = <
= T &
i M S
[} 1) s

5 = s ®opMBbl KOHTpPOJIS
= 3 S
g 2 =
4 = <
> 3
2 :
= )
O

OIIK-2 + + Onpoc Ha 3aHATUAX, BeIcTyieHHe
(mokJaa) Ha 3aHATHN
[1K-2 + + Omnpoc Ha 3aHATHAX, BeIcTyIeHHE
(mokJaa) Ha 3aHATUN

6. UnTepakTUBHBIE MeTOAbI U (GOPMBI OPraHU3aALUH 00yYEeHUs
TexHOMOruM MHTEPAKTUBHOTO O0Y4EHUs MPH pa3HbIX (opMax 3aHATUH B 4acax MPUBEICHBI B Ta-
omure 6.1
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Tabmuia 6.1 — TexHoa0rMM HHTEPAKTUBHOTO 00YUYEHHUsI IPU Pa3HbIX popMax 3aHATUH B yacax

HHTepakTuBHBIE
Mertombl MPaKTUYECKHUE Bcero
3aHATUS
6 cemecTp
HccnenoBarensCckuil METO 20 20
Hroro 3a cemectp: 20 20
Hroro 20 20
7. JlabopaTtopHbie padoThl
He npenycmotrpeno PYII
8. [IpakTHYeckue 3aHATHSA (CEMUHAPHI)
HanmMeHnoBaHue npakTUUECKUX 3aHATHN (CEMHUHAPOB) MpUBeEIeHO B Tabmmie 8.1.
Tabmuua 8. 1 — HaumeHOBaHUe MPaKTUYECKUX 3aHATHI (CEMUHAPOB)
3 =
: s 5
HanmeHnoBaHMe NpakTUUECKUX 3aHATHN = )
HazBanus pa3ziesnos z 7 =
(cemuHapoB) 4 s 2
= o, =
a o 2
~ S
6 cemecTp
1 Ponb 3xcniepuMeHTa B TEOpUN N3yyenue poim 3KkCepuMeHTa B TEOpUN 18 [IK-2
no3Hanus. OCOOEHHOCTH no3HaHus. M3ydeHne ocobeHHOCTeH
WH)XEHEPHOTO SKCIIEPUMEHTA — WHXEHEPHOTO IKCIIEPUMEHTA — MHOTO(-
MHOTO(aKTOPHOCTh U AKTOPHOCTb U CTOXaCTUYHOCTh. M3yue-
CTOXaCTHYHOCTh. ONITUMH3AITHSI. HUE ONTUMU3AIINS, a TAKKE AKTUBHBIX U
AKTHUBHBIN U TACCUBHBIN MAaCCUBHBIX HKCIIEPUMEHTOB.
9KCIIEPUMEHT. Wroro 18
2 OYHKIUYU T B DKCIIEPUMEHTE. N3ydenne HyHKITUY 1IETTH B SKCIIEPUMEH- 6 [K-2
TpeboBaHus K QYHKIIMSIM IICITH B Te. TpeboBaHus K PYHKIMAM IIENTH B 3a-
3a/1a4axX UHTEPIOJIALNH U Jlayax MHTEPIIOSAIUU U ONITUMH3AIU-
ontumuzauu. [Ipumepsl noctpoenus |u.llpumepsl TOCTPOCHHS KOMITJIEKCHBIX
KOMIUIEKCHBIX (PYHKLUHN LEJIH. GbyHKIWH HeH.
Hroro 6
3 ®akTOpHI B SKCIEPUMEHTE — N3ydeHne BapbUpyeMbIX, GUKCUPYEMBIX, 18 OIIK-2,
BapbHpyeMble, (PUKCUpYEMBIE, CIIy4aifHbIX (DaKTOPOB B IKCIIEPUMEHTE. [1K-2
ciy4daiinble. TpeboBaHUs K Hroro 18
BapbHPyEeMbIM (aKkTopam —
KOJIMYECTBEHHAS OTPEIEIICHHOCTD,
HE3aBUCHUMOCTb, COBMECTUMOCTb.
4 JlucnepcrOHHbBIN aHaJIu3 KaK N3yyenne qucnepCcuOHHOIO aHaIu3a KaKk 18 [IK-2
CPEICTBO OOHAPYKEHUS BIUSIONINX | CPeACTBAa OOHAPYKEHHUS BIUSIONINX (aK-
(akTopoB Ha (poHE ciTydalHbIX TOpOB Ha (poHe ciydaiHbIX momex. U3y-
nomex. OnHO(aKTOPHBIH U YeHHe 0AHO(PAKTOPHOTO U MHOTO(DAKTOP-
MHOTO()AKTOPHBIN aHAJIN3. HOro aHayin3a. PangoMu3anus u orpanu-
Pannomuzanus u orpaHudeHust Ha YyeHus Ha pa”pomuzanuio. [lnanupoBanue
pangomm3aiuto. [ImanupoBanue IKCIIEPUMEHTA.
JKCIIEPUMEHTA. Vroro 18
5 PerpeccuoHHBIN aHAIN3 KaK N3ydeHune perpecCuoHHOro aHajin3a Kak 24 OIIK-2
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CPENCTBO NOCTPOCHHUS CPENICTBA MOCTPOEHUSI MaTEMaTHYECKOM
MaTeMaTH4eCKOM MO/IeN 00beKTa MoJIeNT 00BeKTa uccienoBanus. Mzyue-
uccienoBanus. OCHOBHBIE HTalbl HHE€ OCHOBHBIX 3TaIllOB PETPECCUOHHOTO
PErpecCUOHHOIO aHaIn3a — aHaJIM3a — NOCTYAMPOBAaHUE BHIa MOJIE-
NOCTYIMPOBAaHUE BHUJIa MOJIENH, JIU, HaXOXKJIEHUE OIIEHOK Kod(duIiueH-
HaXOXKJEHHE OLIEHOK K03(p(PUIIMEHTOB, | TOB, aHAJIU3 PETPECCHL, OlIEHKA aJIeKBaT-
aHaJIU3 PErpeccHii, OLeHKa HOCTHU ¥ TOYHOCTH.
aJIeKBaTHOCTU M TOUHOCTH. Vroro 24
6 MopenupoBaHue MPOLECCOB N3yuenune MonennpoBaHus IPOLECCOB Ie- 6 [1K-2
reHepaliy, pacnpoCTpaHEeHUs U Hepalnu, paclpoCTpaHEHHUS U B3aUMO-
B3aMMO/JICHCTBUSI CBETOBBIX BOJIH B JIEHCTBUS CBETOBBIX BOJIH B ONTUYECKUX-
ONTUYECKUX Cpeax. cpenax.
Hroro
7 Pa3paboTka KOHCTPYKIIUH N3yuenune meTo10B pa3paboTku [1K-2
YCTPOMCTB POTOHUKH. KOHCTPYKIIMHM YCTPOUCTB (DOTOHUKH.
Hroro
8 [latentHas nundopmanus u [TaTtenTHas nHpoOpMaIuUs U MaTCHTHHIE OIIK-2,
MaTEHTHBIE UCCIIEIOBaHMS, WCCIIEIOBAHUS, HHTEIICKTyalbHas CO0- [1K-2
WHTEIJJIEKTyaIbHasi COOCTBEHHOCTh. | CTBEHHOCTb.
Hroro 6
Hroro 3a cemectp 102

9. CamocTrosiTesqibHasi paboTa
Bunsl camoctosTensHOM paboThl, TPYIOEMKOCTh U (pOpMHUpyeMble KOMITETEHITMH TPECTaBICHbI B
tabmme 9.1.
Tabmuua 9.1 - Bunbel caMmocToaTenbHON pabOThI, TPYA0EMKOCTh U (hOpMUPYEMbIE KOMIETEHIIMH
) O
= 2
2 =
) O =
Buasr camocTosTensHOM & > O
HasBanus pasnenos 5 - S 9 @opMBbI KOHTPOJIA
paboThI 2 s 2
=8 g =
a Q2
= S
6 cemecTp
1 Ponb sxcnnepumenta B | IlogroroBka k mpaxktuye- 20 | IIK-2 Brictynienue (noknan) Ha
TEOPUHU TTO3HAHMUSL. CKHM 3aHATHSAM, CEMHHA- 3aHsATHH, ONpoc Ha 3aHs-
Ocobennoctu pam THSX
WUHXEHEPHOTO Hroro 20
JKCIIEPUMEHTA —
MHOTO()aKTOPHOCTh U
CTOXaCTHUYHOCTb.
OntuMmusanus. AKTUBHBIN
Y TTaCCUBHBIN
3KCIIEPUMEHT.
2 OYHKINH 1IETHN B [ToaroroBka k mpakTuue- 20 | OIIK-2, Brictymienne (moxmnam) Ha
JKCIEPUMEHTE. CKUM 3aHSATHSAM, CEMHUHA- IIK-2 3aHsT, Onpoc Ha 3aHs-
TpeboBanus k QyHKIHMSIM | pam THSAX
LIeTU B 3aJ1a4ax Vroro 20
WHTEPIOJISALINY U
ontumusanuu. [Ipumepsl
MIOCTPOECHUS

CornacoeaHa Ha noptane N2 18899




KOMIUIEKCHBIX (YHKIIHH
LEJIN.

3 ®akTopsl B [ToaroroBka k mpakTuye- 20 |OIIK-2, |Onpoc Ha 3aHATHSIX
JKCIIEPUMEHTE — CKHUM 3aHATHUSIM, CEMUHA- [IK-2
BapbUpYyEMBIE, pam
(bukcupyemsie, Wroro 20
cinyyaiineie. TpeOoBaHus
K BapbUpPyEeMbIM
(haxTopam —
KOJIMYECTBEHHAs
ONPEIECIEHHOCTD,
HE3aBUCHUMOCTb,
COBMECTUMOCTb.
4 JIluciepcroHHbI aHaius | [ToaroroBka K npakTude- 30 |IIK-2 Ormpoc Ha 3aHATHAX
KaK CpeJICTBO CKHM 3aHSATUSAM, CEMHHa-
0OHapy)KEHUS BIUAIOMINX | Pam
(baKTOPOB Ha (poHe Hroro 30
CITy4alHBIX TTOMEX.
OnHodakTopHBIN U
MHOTO(aKTOPHBIN aHAJIU3.
Panpgomusanus n
OTpaHWYCHUS Ha
PaHIOMH3ALIUIO.
[InannpoBanue
JKCIIEPUMEHTA.
5 Perpeccuonnsiii ananu3 |Iloaroroska k mpakrtuye- 6 |OIIK-2 Brictynienue (noknan) Ha
KaK CpeJICTBO OCTPOCHHUSI | CKUM 3aHSTHUSIM, CEMUHA- 3aHATUU
MAaTeMaTH4YE€CKON MOJIENIA | paM
00BEeKTa HCCTIETOBAHUS. Hroro 6
OcCHOBHBIE Tarbl
PErpecCUOHHOTO aHaIKu3a
— TIOCTYJIMPOBAaHUE BUJIA
MOJIEIIN, HAXOXKJIEHUE
OLICHOK KO3()PUIIMEHTOB,
aHaJIU3 perpeccuil,
OLICHKA aJIeKBaTHOCTU U
TOYHOCTH.
6 MoaenupoBaHue [ToaroroBka kK mpakTuue- 6 |IIK-2 Brictymuienne (moxnam) Ha
IPOLIECCOB IeHepaluHy, CKHM 3aHSTHSAM, CEMHUHA- 3aHsT, Onpoc Ha 3aHs-
pacnpoCTpaHeHus U pam THAX
B3aUMOJICHCTBUS Hroro 6
CBETOBBIX BOJIH B
ONTUYECKUX CpEeax.
7 Pa3zpaboTtka [ToaroroBka k mpakTuye- 6 |IIK-2 Brictymiienne (noxmnanm) Ha
KOHCTPYKIIMHM YCTPOMCTB | CKUM 3aHSTHUSIM, CEMUHA- 3ansTu, Onpoc Ha 3aHs-
(hoTOHMKH. pam THAX
Hroro
8 INatentHas nnpopmanus | [loarotoBka k mpakTuye- OIIK-2, Brictynienue (1oknan) Ha
W IIAaTCHTHBIC CKHMM 3aHSTUSIM, CEMHHA- IIK-2 3arsTiH, Onpoc Ha 3aHs-
HcCIeq0BaHMs, pam TUAX
WHTEJUICKTyaJbHas Wroro 6
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COOCTBEHHOCTb.

Hroro 3a cemectp 114
Hroro 114
10. KypcoBasi pa6oTta (IpoeKT)
He npenycmorpeno PYII

11. PeiiTuHroBasi cucreMa JJisi OLIEHKH YCIIeBA€MOCTH CTYA€HTOB

11.1. baajbHbIe OLEHKH JJIS 3JIeMEHTOB KOHTPOJISI
Tabmuua 11.1 — banipHbIe OLIEHKH JUTSI JIEMEHTOB KOHTPOJISI

. N MaxkcuManbHbIN
. MaxkcumanbHbIN MaxkcumanbHbIN
DneMeHThl yueOHOit 0asn 3a mepuo Bcero 3a
6amn Ha 1-yto KT ¢ | 0am 3a nepuoa
JESITENbHOCTH mexny 2KT u Ha cemMecTp
Hayana ceMectpa | mexnay 1KT u 2KT
KOHEII ceMecTpa
6 cemecTp
Brictymenne (noknan) Ha 10 20 20 50
3aHATHU
Omnpoc Ha 3aHATHIX 10 20 20 50
Hrtoro makcumyM 3a nepu- 20 40 40 100
on
Hapacraromum ntorom 20 60 100 100
11.2. IlepecyeT 0a/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[Tepecuer OanIoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU MpeACTaBiIeH B Tabmue 11.2.
Tabmuma 11. 2 — [TepecueT 6aJIJIOB B OIICHKH 32 KOHTPOJBHBIE TOYKH
Banibl Ha 1aTy KOHTPOJIBHON TOYKH OneHka
> 90% ot MakcuManbHOU cyMMBbI OamioB Ha gaty KT 5
Ot 70% 10 89% oT MakcuMaIbHOM cyMMbl OaisioB Ha naty KT 4
Ot 60% 10 69% ot MakcuManbHOM cymMbl OanioB Ha Aaty KT 3
< 60% oT MakcuMaIbHOU cCyMMBbI OauioB Ha naty KT 2

11.3. IlepecyeTr cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLEHKY
[TepecueT cymmbl 6aJIIIOB B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MpEACTaBICH B TaOiuIe

11.3.

Tabmuma 11. 3 — IlepecueT cyMMbl 0JIJIOB B TPAAMIIMOHHYIO M MEKTYHAPOIAHYIO OLICHKY

Htorosas cymma 0aos,

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

9K3aMEH

5 (OTIUYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85-89 B (ouenb xoporiiio)

4 (xopomio) (3a4TeHo) 75 - 84 C (xopor1o)
0-74 D (ynoBnerBopuTeabHO)
65 - 69

3 (yZIOBJIETBOPUTEIHHO) (3aYTEHO) 60 - 64 E (nocpercraento)

2 (HeyIOBJIETBOPUTENBHO) (HE
3a4TE€HO)

Hwuxe 60 6ayuios

F (HeynoBineTBOPHUTEIHHO)
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12. YuyeOHO-MeTOAUYeCcKOe U MH(OPMAIIMOHHOE O00ecTiedeHHe TUCHUILINHBI

12.1. OcHoBHas1 JIMTEpaTypa
1. OnTuyeckne W aKyCTOONTHYECKUE CHUCTEMBI 00paboTku mHbopmamnuu: YdeOHoe mocodue /
bamxupos A. WM. - 2012. 100 c. [OnekrpoHHbli pecypc] - Pexum  pocryna:
http://edu.tusur.ru/publications/1819, nara obpamenus: 27.04.2017.
2. ®oropedpakTuBHbIE PPEKTHI B EKTPOONTHUYECKUX KpHCTamiax : YuyeOHoe mocobue /
[[Tannapos B. M., Mangens A. E., llangapos C. M., Bypumos H. U. - 2012. 244 c. [DnexTpoHHBIN pe-
cypc] - Pexxum noctyna: http://edu.tusur.ru/publications/1553, nata obpamenus: 27.04.2017.

12.2. lonostHUTEILHAS JIUTEPATypa
1. KgantoBas u onTudeckas 3eKTpoHHKa: YdyeObHoe nmocooue / llanruna JI. U. - 2012. 303 c.
[OnexTponHbIii pecypc] - Pexum nocryma: http://edu.tusur.ru/publications/713, nmata oOpaieHus:
27.04.2017.

12.3 YyeOHO-MeTOAUYECKHE ITOCOOUSH

12.3.1. O6s3aTeibHbIE YUeOHO-MeTOAHUYEeCKH e MOCO0Uus
1. Hayuno-uccnenoBarenbckas paboTa CTyIEHTOB: MeToauueckue yKa3zaHUsl Ui CTYIACHTOB
HarpasieHus moarotroBku 200700.62 - "dotonuka u onromHpopmaruka" npoduib: DOTOHWKA BOITHO-
BOJIHBIX, HEJIMHEHHBIX U niepuoarueckux cTpykryp / Jlyruna H. 3., Bypumos H. U. - 2014. 20 c. [Onek-
TPOHHBIN pecypc]| - Pexxum moctyna: https://edu.tusur.ru/publications/4082, nara obpamenus: 27.04.2017.

12.3.2 YuyeOHO-MeTOAMYECKHE TOCOOUS ISl JIUI[ ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMHU 310POBbSA

Y4eOHO-MeTOqUECKre MaTeprabl sl CAMOCTOSTEIBHON U ayTUTOpHOM paboThl 0Oyyaromumxcs
U3 YWCIIa MHBAIHOB MPEAOCTABISAIOTCS B (hopMax, adalnTHPOBAHHBIX K OTPAHUYCHUSM WX 37I0POBbS H
BOCIIPUSTUS UH(OPMAITUH.

JIJ1s1 I ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B Ie4aTHOW (hopMe YBEITMUEHHBIM MIPUGTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (opme.

JlJ1s1 I ¢ HAPYIIEHUSIMHM OTIOPHO-ABUTaTEJLHOT0 anmapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (opme.

12.4. ba3bl 1aHHBIX, HHGOPMALMOHHO-CIIPABOYHbIE, MIOUCKOBbIE CUCTEMbI H TpedyeMoe
NporpaMMHoe odecrneyeHue
1. Hayuno-o6pa3oBarensHblii moptan TYCYP

13. MaTepuajibHO-TEXHHYECKOE O0ecredeHue TN CHUIINHBI
13.1. O61ue TpedOBaHNS K MATEPHATbHO-TEXHUYECKOMY 00ecreYeHU 0 U CHUTITUHbI

13.1.1. MaTepuaJbHO-TEXHHYECKOe oOecnedyeHne I NPAKTHYECKUX 3aHATHI
1. KommnbroTepsl ¢ yCTaHOBJIEHHBIM IIPOTPAMMHBIM 00O€cIiedeHrneM U BbIXoJoM B MHTepHeT. 2. AB-
TOMaTHU3UPOBAaHHBIE CTEHIBI JJIs poBeeHUs u3MepeHuit. 3. JlabopatopHoe 06opyoBaHHE U TPUOOPHI: —
MOJTYTIPOBOJJHUKOBBIE JIa3ephl; — TBepaoTenbHbIe Ja3epbl UK u Bugumoro nuanaszona; — ¢poropedpaktus-
HbI€ MbE30KPUCTAIIIBI; — MPUOOPH! YIPABICHUS ONTUYECKUM H3JIyY€HUEM; — ONTHYECKUE DIIEMEHTHI; —
U3MEpHUTENbHBIE MPUOOPHI: OCHMILIOrpadbl, BOJIBTMETPHl YHUBEpCAJIbHbIE, MYJIbTUMETPHL. 4. CrekTpo-
¢doromerprr CD-56, CD-256, GENESIS.

13.1.2. MaTepuajibHO-TeXHUYeCKOe o0ecnedeHue I CAMOCTOATEIbHOH padoThl
Jns camocToaTenbHON paboThl UCMONB3yeTcs yueOHas ayauTopusi (KOMIBIOTEPHBIN Kiacc), pac-
noJioxkeHHast o anapecy 634034, r. Tomck, yin. Bepmmauna, 47, 5 atax, ayn. 511. CocraB o0opymnoBaHus:
yueOHast MeOenb; komnbioTepsl Kiacca He Hke [IDBM INTEL Celeron D336 2.81Tw. - 8 mIT.; KOMITBIO -
tepel noakmoueHbl k ceth MHTEPHET u obecrieunBarOT JOCTYN B AJIEKTPOHHYIO HH(DOPMAIIMOHHO-
00pa3oBaTeIbHYIO Cpely YHUBEPCHUTETA.
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13.2. MatepuabHO-TeXHH4YeCKOe o0ecriedyeHre JUCIUIITHHBI ISl JIMI C OTPAHHYeHHBIMU
BO3MO’KHOCTSIMH 310POBbS

OcBoenue auctuminHbl dunamu ¢ OB3 ocyiiecTBiseTcss ¢ UCIOIb30BaHUEM CPEACTB 00ydeHHUs
00I11ero ¥ CHenuaIbHOrO Ha3HAUCHMSL.

[Tpu 0OyueHHH CTYJCHTOB ¢ HAPYIWIEHUSIMH CJIyXa MPeIyCMOTPEHO UCIOIb30BAHUE 3BYKOYCHIIHU-
BAalOIIEH anmapaTypbl, MYIbTUMEAMWHBIX CPEICTB M JPYTUX TEXHUUYECKUX CPEACTB MpUeMa/Tiepesauut
yueOHOI MHpOpPMAaIUK B JOCTYMHBIX (hopMax JUIst CTYJEHTOB C HAPYIICHUSMH CIIyXa, MOOMIIBHOW CHUCTE-
MBI 00y4YEeHMs 1151 CTYJEHTOB C MHBAJIMHOCTBIO, IOPTATUBHON MHAYKIIMOHHONW CUCTEMBI. YueOHas ayJiu-
TOpHsI, B KOTOPOH OOY4YalOTCsl CTYJCHTHI C HApYIICHUEM Cliyxa, 000py/lI0BaHAa KOMIBIOTEPHON TEXHUKOH,
ayIMOTEXHUKOW, BUJCOTEXHUKOW, SJIEKTPOHHON TOCKOM, MYJIbTUMEIUIHON CUCTEMOM.

[Tpu 00y4yeHnH CTYJCHTOB ¢ HAPYWIEHUSIMH 3PEeHUsIMH TIPEAYCMOTPEHO UCIIOIb30BAHUE B JICKIU-
OHHBIX U y4€OHBIX ayIUTOPUAX BO3MOXKHOCTU IPOCMOTpPA YAAJIEHHBIX OOBEKTOB (HampuMmep, TEKCTa Ha
JIOCKE WJIYU Cllaiifia Ha SKpaHe) IIPU TOMOLIY BUIECOYBEIMUUTENEH AJIs1 yAAJIEHHOTO IPOCMOTpA.

ITpn o0y4eHHHU CTYIEHTOB ¢ HAPYLIEHUSIMH OIIOPHO-ABUIaTEeJILHOIO ANNAPATA HCIOJb3YIOTCS
aNbTepHATUBHBIC YCTPOMCTBA BBOAA MH(OPMALMU M JPyrue TEXHHUUYECKUE CPEACTBA MpUeMa/Tiepenaunt
y4eOHOHI MH(pOpMalUu B JOCTYNHBIX (opMax A CTyAEHTOB C HapyLICHUSMH ONOPHO-ABHIaTEIbHOIO
anmapara, MOOWJIBHOM CUCTEMbI 00yYeHHS ISl JIIOJeH C MHBAIUHOCTBIO.

14. ®oHja OLIEHOYHBIX CPEACTB

14.1. OcHoBHbBIE TpeOoBaHUS K (POHIY OLIEHOYHBIX CPEICTB M METOAUYECKHE PEKOMEH AU
q)OHII OLCHOYHBIX CPCACTB U THUIIOBBIC KOHTPOJIbHBIC 3aAaHWA, UCIIOJIB3YCMbBIC JIs1 OLICHKU C(l)Op-
MHUPOBAHHOCTH ¥ OCBOCHHMSI 3aKPEIUICHHBIX 32 TUCIUIUIMHON KOMIIETEHIIMI MpU MPOBEICHUU TEKYIIEH,
MIPOMEKYTOYHON aTTeCTaIlMU 1O JUCIHUILTUHE MPUBEACH B MPUIOKEHUH K paboueil mporpamme.

14.2 Tpe6oBanusi K GOHIY OIEHOUYHBIX CPEIACTB /IS JIMI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBBSA
I[J'ISI CTy,Z[eHTOB C UHBAJIMIHOCTBIO HpeIIYCMOTpeHI)I JOITIOJIHUTCJIBbHBIC OLICHOYHBIC CpeI[CTBa, Hepe-
YeHb KOTOPBIX yKa3aH B TaOJIHIIE.

Taﬁ.lmua 14 — I[OHO.TIHI/ITCJILHLIQ CpeacTBa ONCHUBaAHUSA TJIA CTYICHTOB ¢ THBAJIUIHOCTBIO

BI/I)II)I JOIIOJTHUTCIIBHBIX OLICHOYHBIX
Cpe/CTB

q)OpMBI KOHTPOJIA U OUCHKH

Kareropuu cryneHros
pe3ynbTaToB 00y4eHus

TecTsl, MUCEMEHHBIE CAMOCTOSITEIBHBIC
paboTHI, BOIIPOCH! K 3a4ETY,
KOHTPOJIbHBIE Pa0OTHI

C napymeHusMu
ciyxa

[Ipenmy1ieCTBEHHO MUCbMEHHAs
IIpOBEpPKa

C HapylieHUs MU
3peHHS

CobecenoBanue 1o BOIpOcaM K 3a4eTy,
OIIPOC 10 TEPMHHAM

[TpenMyIIeCTBEHHO yCTHAs IPOBEPKA
(MHIMBUAYATIBHO)

C napymeHusMu Pemenue qucTaHIMOHHBIX TECTOB,

OIIOpHO- KOHTPOJIbHBIE Pa0OThI, MUCbMeHHbIe | [IpenMyliecTBeHHO AUCTaHIMOHHBIMU
JIBUTATEJILHOTO CaMOCTOSITeNIbHBIE PabOTHI, BOIIPOCHI K METOIaMU
anmnapara 3a4eTy
C orpannuenusiMu 1o | TecTbl, MUCbMEHHBIE CAMOCTOATEIbHBIE [IpenmymiecTBEHHO TIPOBEpPKA
o0IIeMe TUITUHCKUM paboThl, BOMIPOCHI K 3a4ETy, METOJIaMHU, UCXO/I U3 COCTOSIHUSA
MOKa3aHUsIM KOHTPOJIbHBIE PA0O0THI, YCTHBIC OTBETHI | 00y4Yaromerocs Ha MOMEHT MPOBEPKHU

14.3 MeTroauveckne peKOMeHIAMHU 110 OLEHOYHBIM CPeICTBaM JJisl JINI C OTPAHNYEHHBIMHU
BO3MOKHOCTSIMH 310POBbSI
s crynentoB ¢ OB3 npenycMatpuBaeTcs HOCTyIHas Gopma IpeoCcTaBIeHUs 3aIaHui OI[CHOY -

HBIX CPEACTB, @ UMCHHO!

- B Ie4aTHOU (hopme;

- B TI€YaTHOM (hopMe C yBEITHMUYCHHBIM MIPUPTOM;
- B (hOpMe IJTEKTPOHHOTO IOKYMEHTA;

- METOJ/IOM YTEHUS aCCHCTCHTOM 3a/IaHUs BCIYX;
- NPEI0CTABICHUE 33aHusl C UCIIOJIb30BAaHUEM CYPIOTICPEBO/IA.
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CryneHTaM C WHBAJIMIHOCTHIO YBEJIIMYMBACTCS BPEMs Ha IMOJIrOTOBKY OTBETOB Ha KOHTPOJbHbBIE
BOMPOCHL. J[JIsl TAKMX CTYAEHTOB IpeIycCMaTpUBaeTCsl JOCTYyIHas (popMa MpeaoCcTaBICHUs] OTBETOB Ha 3a-
JaHWS, @ IMEHHO:

- NMMCbMEHHO Ha OyMmare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIL30BAHUEM YCIIYT aCCHCTCHTA;

- NPE/ICTaBICHUE OTBETOB YCTHO.

[Iponienypa oneHWBaHUS PE3yJAbTATOB OOYUEHHS MHBAIHMIOB IO JUCIHUILIMHE MPEIycCMaTpHBaeT
npejocTaBienne uHGopMmaru B GopMax, aTalTUPOBAHHBIX K OTPAaHHMUYCHHUSIM UX 3I0POBbS ¥ BOCTIPUSATHSI
nHbOopMaIuu:

JJ1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHUsI:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hOpME YBEITMUCHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMHM CJIyXa:

- B (hopMeE AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU (opme.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMHM OTIOPHO-ABUTaTEJLHOI0 anmapara:

— B (hOpMeE IJIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

[Tpu HEOOXOAMMOCTH /ISl O0YJAFONIUXCS ¢ MHBAIMAHOCTBIO MPOIEIypa OIEHUBAHKS PE3YJIbTaTOB
00y4EHHUST MOXKET MPOBOIUTHCS B HECKOJIBKO JTAIOB.
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IIpuniaoxenue 1
MHUHHUCTEPCTBO OBPA3OBAHUA U HAYKHU P®
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«TOMCKUM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
VIIPABJIEHUA 1 PAIIMOSJIEKTPOHUKN»
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YTBEPXIAIO
[TpopekTtop mo yueGHOMI paboTe
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1. BBenenue

®onp ouenounsix cpeacts (POC) sBuseTcs NpuiIokKeHHEM K padoyeil mporpaMMe AUCHUTUTAHBI
(MpaKkTUKU) U TPEACTaBIAET CO00M COBOKYMHOCTh KOHTPOJIbHO-U3MEPUTEIbHBIX MaTepuajoB (TUIIOBbIE
3a/auMl (3a/1aHusl), KOHTPOJIbHBIE PaOOThI, TECTHI U JIP.) U METO/IOB MX MCIIOJIb30BaHMS, TPETHA3HAYSHHBIX
JUTSL U3MEPEHUS] YPOBHSI IOCTHKEHUS CTYICHTOM YCTAHOBJIEHHBIX PE3YJIbTATOB OOYUECHHS.

®OC no pucuuruivHe (IPaKTUKE) UCHOJIb3YETCs MPU MPOBEICHUH TEKYIIEro KOHTPOJIS yCIieBae-
MOCTH U IPOMEKYTOYHON aTTeCTalliu CTYICHTOB.

[Tepedens 3aKpeIICHHBIX 32 TUCHMILTMHON (PAaKTUKOM) KOMIIETEHIIUH MpuBeaeH B Tabmuie 1.
Tabmuna 1 — [lepedeHpb 3aKpEIUICHHBIX 33 TUCITUTIIMHON KOMIIETEHIIUN

Kon DopMyIMpOBKa KOMIETEHIINN Oranbl GOpPMUPOBAHUS KOMITETEHITUI
[1K-2 TOTOBHOCTBIO K MAaTEMAaTHYECKOMY MOJIEUPO- | JloyKeH 3HaTh METOAUKY IIPOBEACHMUS I1a-
BaHUIO IPOICCCOB U O6’beKTOB (bOTOHI/IKI/I u TEHTHBIX I/ICCHGI[OBaHI/If/'I; MCTOAUKY IIPOBC-
ONTOMH(OPMATUKH, UX UCCIIEIOBAHUIO HAa 0a3e |IEHUS TEOPETUYECKOro aHAIM3a U IKCIIe-
CTAaHJAPTHBIX ITaKECTOB aBTOMATU3UPOBAHHOT'O PUMCHTAJIBHBIX I/ICCJIGIIOBaHI/If/'I; IpaBUJia
MIPOEKTUPOBAHUS U CAMOCTOSITENILHO pa3pabo- | 3KCITyaTallK UCCIIeI0BaTeIbCKOro 000py-
TaHHBIX IPOrPaMMHBIX IIPOAYKTOB JTIOBaHUS; TEXHUKY 0€30MacHOCTH MPOBEIe-
HUS SKCIIEPUMEHTAIIBHBIX PaboT.;
OIIK-2 CIIOCOOHOCTBIO OCYIIECTBIISATH MTOUCK, XpaHe- p p ’

Hue, 00paboTKy U aHaTU3 UH(POPMAIIH U3 pa3-
JIMYHBIX UCTOYHUKOB U 0a3 JaHHBIX, IPEICTAB-
JATH ee B TpebyeMoM ¢opmate ¢ HCIIONIb30Ba-
HUEM HH(POPMALMOHHBIX, KOMIIBIOTEPHBIX U Ce-
TEBBIX TEXHOJIOTUN

JloimkeH yMeTb MPOBOIUTD MAaTEHTHBIN 10-
HCK 110 TEME UCCIIET0BaHUS; IPOSKTUPO-
BaTh YCTPOWUCTBA (POTOHHUKH; H3TOTABIIU-
BaTh MaKeTHBIE 00pa3Ibl pa3paboTaHHbIX
YCTPOUCTB; 0POPMIISATH KOHCTPYKTOPCKYIO
JIOKYMEHTAITHIO Ha pa3pabOTaHHOE YCTPOU-
CTBO. ;

JloimkeH BaseTh HABBIKAMU MOJICITUPOBA-
HUS SJIEKTPOHHBIX CXEM; HaBBIKAMH pa3pa-
OOTKH KOHCTPYKITUU YCTPOUCTB (DOTOHHKHU;
METOJIaMU aHaJIM3a U CUCTEMAaTU3alluH pe-
3YJIETATOB UCCIICAOBAHMS, PECTABICHUS
MaTepHaJioB UCCIEAOBAHMS B BUJIE OTUE-
TOB, MyOJIMKAITUH, PE3EHTAIUH. ;

OOmme xapaKTEpUCTHUKU TOKa3aTeNed U KPUTEPUEB
NPUBEICHBI B TaOHIIE 2.
Tabmuua 2 — O0ue XapakTepUCTUKH MTOKa3aTeNe 1 KpUTEPHEB OLICHUBAHMS KOMITCTSHIIHIA TI0 3Tarnam

OLICHMBAHHUS KOMIIETCHIIUM Ha BCEX ATarax

Iloka3arenu u
KpUTEPUHN

3HaTh

VYMeTh

Bnanets

OTaryHO (BBICOKHIA
YPOBEHD)

Ob6nanaer (pakTHUECKUMU
Y TEOPETHUECKUMU 3HAHU-
SIMU B TIpeieNax u3ydae-
MOl 06J1aCTH ¢ TOHUMAaHU-
€M IpaHul] IPUMEHUMOCTH

O6nagaer Auana3oHOM
MIPAaKTUYECKUX YMEHUH,
TpeOyeMbIX Ui Pa3BUTHUSA
TBOPYECKUX pELICHUH, a0-
CTparupoBaHus MpoodsieMm

Kontponupyet pabdoty,
IIPOBOJIUT OILICHKY, COBEP-
IICHCTBYET JCHCTBUS pa-
0O0TEI

Xoporto (6a30BbIH
YPOBEHD)

3HaeT (GaKThl, IPUHIIUIIBI,
TIPOIIECCHI, OOIITHE MOHS-
THSI B TIpEJiesiaX u3ydvae-
MO obnacTH

OO6nagaer Auana3oHOM
MIPAaKTUYECKUX YMEHUH,
TpeOyeMbIX Ul peLIeHUs
OTIpe/IeTICHHBIX MPOOJIEM B
00J1acTH UCCeI0BaHUs

bepet oTBeTCTBEHHOCTH 32
3aBeplIeHHE 33134 B HC-
CIIeIOBaHHH, TIPHCIIOCA0-
JIMBAET CBOE TMOBEJCHUE K
00CTOSATENILCTBAM B pellle-
HUU NpoOIeM

VYIOBIETBOPUTEIB-
HO (TIOPOTOBBIA
YPOBECHB)

O06namaer 0a30BBIMH 00-
IIUMHU 3HAHUSIMA

OO0azaeT OCHOBHBIMH
YMEHUSAMH, TPEOYEeMbIMU
JUIS1 BBITTOJTHEHUSI IPOCTHIX
3a11a4

PaGoTraer mpu mpsmMoMm Ha-
OJIIOACHUN
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Tadmmua 3 — Draresl

2 Peann3anua KOMIEeTEeHIINH

2.1 Komnerenmus IK-2

[1K-2: rOTOBHOCTBIO K MaTe€MaTUYECKOMY MOJEIMPOBAHUIO MPOIECCOB U OOBEKTOB (POTOHUKH U
ONnTOUH(OPMATUKH, UX MCCIEIOBAHUIO HAa 0a3e CTaHAAPTHBIX MAKETOB aBTOMATU3UPOBAHHOI'O MPOEKTUPO-
BaHUS U CAMOCTOSITEIBHO Pa3pabOTaHHBIX IPOrPaMMHBIX IPOAYKTOB.

s hopMHpOBaHUS KOMIIETEHIIMA HEOOXOIMMO OCYILECTBUTH Psijl 3TAoB. DTarbl HOpMUPOBaHUS
KOMIIETEHIIUH, IPUMEHSAEMBIE U1 3TOTO BHUJBI 3aHATHNA M MCIOJB3YEMBIE CPEACTBA OLIEHWBAHMS IPE-
CTaBJIeHBbI B Tabnuie 3.
OPMHPOBAHUS KOMIIETEHIIMU U MCIOJIb3YEMBIE CPEACTBA OLICHUBAHUS

CocTasn

3HaTh

VYMeTh

Bnanets

Copeprxanue dTa-
OB

MPUHIUIBI PYHKITHOHUPO-
BaHMS U METOJIUKH U3Me-
pEeHUs MapaMeTpoB U Xa-
pPaKTEepUCTUK IPUOOPOB U
YCTPOMCTB KBAaHTOBOM
IEKTPOHUKH U ONTOIEK-
TPOHUKH, 3HATH U apry-
MEHTHPOBAaHHO BHIOMPATh
U pean30BbIBaTh Ha MpaK-
THKE 3(P(HEKTUBHYIO METO-
JTUKY KCIIEPUMEHTaJIbHO-
IO MCCIIEJOBAaHUs Mapa-
METPOB U XapaKTEPUCTUK
puOOpPOB, CXEM,
YCTPOMCTB M YCTAHOBOK
KBaHTOBOM 3JIEKTPOHUKH,
OITORJIEKTPOHUKH U HAHO-
JIEKTPOHUKH Pa3IMYHOTO
(yHKIIMOHAIBHOIO Ha3Ha-
YeHUs

apryMEHTUPOBAHHO BHIOH-
paTh U pealn30BbIBaTh Ha
npaxkTuke 3G peKTUBHbIE
METOJUKH IKCIIEPUMEH-
TaJbHOTO UCCIIEIOBAHUS
[IapaMeTpPOB U XapaKTepH-
CTHK IpUOOPOB, CXEM,
YCTPOMCTB U yCTAaHOBOK
KBaHTOBOU JJIEKTPOHHUKH,
OIITORJIEKTPOHUKH U HAHO-
AJIEKTPOHUKH PA3IMYHOTO
(YHKIMOHATBHOTO HA3HA-
YEeHUS

CIIOCOOHOCTBIO I0OCTUPO-
BaTh,IPUMEHSATH HA IIpaK-
TUKE 3PPEKTUBHBIE METO-
JUKHU SKCIIEPUMEHTAIILHO-
ro MCclel0BaHus napa-
METPOB U XapaKTEPUCTUK
puOOpoOB, CXEM,
YCTPOMCTB U yCTaHOBOK
KBaHTOBOM JJIEKTPOHHUKH,
OIITORJIEKTPOHUKH U HAHO-
AJIEKTPOHUKH PA3IUYHOTO
(YHKIMOHATBHOTO Ha3HA-
YEeHUS

Bunnl zanstui

* llHTepaKkTUBHBIE MpPAK-
TUYECKUE 3aHATHUS,

* [IpakTnueckue 3aHs-
THUS,

* CamocrosTenbHas pa-
oora;

* VHTepakTHBHBIE ITpaK-
TUYECKUE 3aHATHUS;

* IlpakTrnueckue 3aHs-
THUS,

* CamocTosiTenbHas pa-
oora;

* lHTepakTUBHBIE NTPaAK-

TUYECKHE 3aHSTHSI,
* CamocTosTenbHas pa-
0oTa;

Hcnonb3yembie
CpEICTBa OLCHUBA-
HUS

* Ompoc Ha 3aHATUSX;
* BricTynuienue
(moksa) Ha 3aHATHM,
* JTuddepenuuponan-
HBIH 3aYeT;

* Ompoc Ha 3aHATUSAX;
* BelcTymuienue
(moksan) Ha 3aHATUM,
* Jludpdepenuuponan-
HBIH 3a4eT;

* BricTyruieHue
(mokiian) Ha 3aHATUU;
* JluddepeHunpoBan-
HBIM 3a4€ET;

DopMynUpoBKa MOKa3aTelell U KPUTEPUEB OLCHUBAHUS JaHHONW KOMIIETEHLMU MpUBEACHA B Ta-

omutie 4.
Tabmuna 4 — [Tokazarenau ¥ KpUTEPUH OIEHUBAHMSI KOMIIETEHIIMY Ha dTanax

CocTasn 3HaTh VYMeTh Bnanets
OTau4HO * MPUHIHUIEI QYHKIIHO- * apryMEHTUPOBAHHO * CII0OCOOHOCTBIO FOCTH-

(BBICOKHMI YPOBEHB)

HUPOBaHUS U METOIUKH
U3MEPEHHUs 1apaMeTPOB
U XapaKTepUCTUK MpHOo-
POB U YCTPOMCTB KBaHTO-
BOU 2JIEKTPOHUKHU U

BBIOMPATh U PEATU30BBI-
BaTh Ha MpakTuke 3pdex-
THBHBIC METOMKH JKCIIe-
PHUMEHTAJIBHOTO UCCIIE0-
BaHUsI [IAPaMETPOB U Xa-

POBaTh,IPUMEHSTh Ha
npakTuke 3 HeKTUBHBIE
METOIMKH dKCIIEpUMEH-
TAJIBLHOTO MCCIICIOBAHUS
HapaMeTpoB U XapakKTe-
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OTITORNIEKTPOHUKH, 3HATh
¥ apTyMEHTHUPOBAHHO
BBIOMPATh U PEATH30BHI-
BaTh Ha MPaKTHUKE dPPek-
THUBHYIO METO/IUKY KCIIe-
PUMEHTAJILHOTO UCCIIENIO-
BaHMS TAPaMETPOB U Xa-
PaKTEPUCTUK PUOOPOB,
CXeM, YCTPOHICTB U ycTa-
HOBOK KBaHTOBOM DJIEK-
TPOHHKH, OITOIIIEKTPO-
HUKHU ¥ HAHOJIEKTPOHU-
KU Pa3InYHOTO (QYHKINO-
HAJIbHOTO Ha3HAYCHUS;

PaKTepUCTUK MTPHOOPOB,
CXEM, YCTPOMCTB U yCTa-
HOBOK KBaHTOBOI1 3JIeK-
TPOHUKH, OITODIIEKTPO-
HUKU U HAaHOAJIEKTPOHHU-
KU Pa3IngHOTO (PYHKITHO-
HAJIBHOTO Ha3HAUCHUS;

PHUCTUK IPUOOPOB, CXEM,
YCTPOMCTB M YCTAHOBOK
KBAaHTOBOM 3JIEKTPOHHKH,
OTITORJIEKTPOHUKH U Ha-
HO3JIEKTPOHUKH pa3iIny-
HOTO (PYHKITHOHATBHOTO
Ha3HAYeHUs;

Xoporto (6a30BbIH

* 3HATh U APIrYMEHTHPO-

* BbIOMpATh U peanu3o-

* CIIOCOOHOCTBIO IMpuMe-

TaJbHOTO UCCIIEOBAHUS
apaMeTpoB U XapakKTe-
PHUCTUK IPUOOPOB, CXEM,
YCTPOMCTB M YCTAaHOBOK
KBaHTOBOU JJIEKTPOHHUKH,
ONTORJIEKTPOHUKH U Ha-
HO3JIEKTPOHUKHU Pas3Iny-
HOTO (YHKITMOHAIHHOTO
Ha3HA4YEHUS;

TaJbHOTO UCCIIEOBAHUS
apaMeTpoB U XapakTe-
PHUCTUK IPUOOPOB, CXEM,
YCTPOMCTB M YCTAaHOBOK
KBaHTOBOU JJIEKTPOHUKH,
ONTORJIEKTPOHUKH U Ha-
HOD3JIEKTPOHUKHU pa3iny-
HOTO (PYHKITHOHAIHHOTO
Ha3HA4YEHUS;

YPOBEHB) BaHHO BBIOMpATh U pea- BBIBATh HA PAKTUKE 3(- | HATH HA MPAKTHKE d(-
JN30BBIBAThH HA MPAKTUKE | (PEKTUBHBIE METOAUKH (beKkTuBHBIE METOTUKU
3 PEKTUBHYIO METOJJUKY | SKCIIEPUMEHTAIBHOTO HC- | SKCIEPUMEHTAIBHOTO HC-
HKCIIEPUMEHTAJIHOTO UC- | CJIEJOBaHUs apaMETPOB | CIIEIOBaHUs [1apaMeTPOB
CJICZIOBAHMS TAPAMETPOB | M XapaKTEPUCTUK MPHUOO- | U XapaKTEPUCTUK IMpUOO-
U XapaKTepUCTUK MPpUOO0- | POB, CXEM, YCTPOUCTB U POB, CX€M, YCTPOMICTB U
pPOB, CXEM, YCTPOWCTB U YCTaHOBOK KBaHTOBOM YCTaHOBOK KBaHTOBOM
YCTaHOBOK KBaHTOBOM AJIEKTPOHUKH, ONTORJIEK- | 3JIEKTPOHHUKH, ONTOAIIEK-
IEKTPOHUKH, OIITORJIEK- | TPOHUKHU U HAHONIEKTPO- | TPOHUKHU U HAHODJIEKTPO-
TPOHUKH U HAHODJIEKTPO- | HUKH PA3IMYHOTO PYHK- | HUKH Pa3IU4HOTO (PyHK-
HUKH pa3IMyHOrO QyHK- | IIMOHAJIBHOTO Ha3HAYe- LIMOHAJILHOI'O Ha3Haye-
LMOHAJIBHOIO Ha3HAYE- HUS; HUS,
HUS,

VYIOBIETBOPUTENBH | * KAaK pEaJIN30BBIBATH HA | * pEaIU30BbIBATh HA * CHOCOOHOCTHIO MpUMeE-

0 (IIOpOTroBBIH npakTuke 3QHeKTUBHYI0 | TpakTHKe dPQPeKTHUBHbIE | HATH 3(pPeKkTuBHBIC Me-

YPOBEHB) METOAUKY dKCIIEPUMEH- METOOUKHU DKCIICPHUMECH- TOAMKH IKCIIEPUMEHTAIb-

HOTO MCCJIEIOBAaHUS Ta-
paMeTpoB U XapaKTepu-
CTHK TIPUOOPOB, CXEM,
YCTPOMCTB M YCTAaHOBOK
KBaHTOBOU JIEKTPOHUKH,
OTITORJIEKTPOHUKH U Ha-
HORJIEKTPOHUKH pa3iiny-
HOTO (PYHKITMOHAITHHOTO
HA3HAYEHUS;

Tabmuma 5 — Dransl

2.2 Komnerenuus OIIK-2

OIIK-2: cnocoOHOCTBIO OCYLIECTBIATh MOUCK, XpaHEeHUe, 00paboTKy M aHanu3 WHPOPMALUU U3
Pa3TUYHBIX NCTOYHUKOB U 0a3 JaHHBIX, MPEJICTABIATH €¢ B TpeOyeMoM (opMaTe C MCIOIb30BaHUEM WH-
(OpMaLIMOHHBIX, KOMITBIOTEPHBIX M CETEBBIX TEXHOJIOTHM.

Jns popMupOBaHHS KOMIIETCHIIME HEOOXOMMO OCYIIECTBUTH PSi/T ATANOB. DTambl (POPMUPOBAHUS
KOMIETEHIIUH, TIPUMEHSIEMbIC JJIS1 3TOTO BUIBI 3aHATUN M HCIIOJIB3YEMbIE CPEACTBA OLICHUBAHHS MpPE-
CTaBJIEHBI B TAOJIHIIE 5.
OPMHPOBAHUS KOMIIETEHIIMY U UCIIOIb3yEeMbIE CPE/ICTBA OLICHUBAHUS

Cocras

3HaTh

YMeTh

Braanern

CopepxaHnue 3Ta-
OB

HaIpaBJIeHUs! HAYYHBIX UC-
CJIEIOBAaHUU B 00J1aCTH
KBaHTOBOM U OIITUYCCKOU

AHanu3upoBarh MOCTaB-
JIEHHBIE 3a1a4¥ B 00J1aCTH
KBAHTOBOHM U OIITHYECKOU

CIIOCOOHOCTBIO BBISBIISATH
€CTECTBEHHOHAYYH YO
CYIIHOCTb Mpo0IIeM;
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ANIEKTPOHUKHU M HaHODJIEK-
TPOHUKH; OCHOBHBIC TEP-
MUHBI pOoTOpEePPAKTUBHON
1 HeJIMHESWHOM ONTHUKH,
OCHOBHBIE ONTHYECKHE

3 PeKTHI.

ANEKTPOHUKH U HAHODJIEK-
TPOHHUKH; Jie1aTh 0030p
JUTEPATYPHI.

CIIOCOOHOCTBIO MCIIOJB30-
BaTh (PM3MKO-MaTeMaTuyie-
CKHH armapat IJIs pere-
HUS BOBHUKAIOIINX
npoOJeMm.

Bunwl 3austui

* HHTEepaKkTHBHBIC MTPaK-
TUYECKUE 3aHSATHUS;

* [IpakTtudeckue 3aHsi-
THS;

* CamocTosTenbHas pa-
ooTa;

* lIHTEepaKTUBHBIC TIPAK-
TUYECKUE 3aHSATHUS;

* [lpakThueckue 3aHs-
THS;

* CamocTosiTenbHas pa-
ooTa;

* HMHTepaKkTHBHBIC TPaK-
TUYECKHE 3aHITHS;

* CamocrosTeabHas pa-
6oTa;

Hcnosnb3yembie
CpeICTBa OLCHUBA-
HUS

* Omnpoc Ha 3aHATHUSX;
* BricTymuieHue
(mokna) Ha 3aHATHH,
* JTuddepenuuponan-
HBIN 3aYeT;

* Ormnpoc Ha 3aHATHSIX;
* BricTymienue
(moknan) Ha 3aHATHH,
» Jluddepenuponan-
HBIHN 3a4eT;

* BricTymuienue
(mokian) Ha 3aHATHH;
* JTuddepenuponan-
HBIM 3a4eT;

CDOpMy'J'II/IpOBKa IoKa3arene u KPpUTCPUCB OLICHUBAHUA JJaHHOM KOMIIETCHIINHU IpUBCJCHA B Ta-

omute 6.
Tabmuua 6 — Ilokazarenu U KpUTEpPHUH OIICHUBAHMS KOMIIETEHIIMU Ha dTanax

Cocrtasn 3HaTH YMmeTh Bnanerts
OTIn4HO * HampaBJEHUS HAYYHBIX | * AHAIU3UPOBATH I1O- * CIIOCOOHOCTBHIO BBISAB-

(BBICOKMIA YPOBEHB)

UCCIIeIOBaHUi B 00JacTu
KBaHTOBOW M ONTHYECKOU
AJIEKTPOHUKH U HAHO-
AIIEKTPOHUKH; OCHOBHbBIE
TEpPMUHBI poTOpedpak-
TUBHOW Y HEJIMHENHOMN
ONTHUKH, OCHOBHBIE OIITH-
yeckue 3PPEeKTHL.;

CTaBJICHHBIE 33124 B 00-
JIaCTU KBAHTOBOW M OITH-
YECKOM DIIEKTPOHUKHU U
HaHORJIEKTPOHUKH; Jie-
JaTh 0030p JTUTEPaTyphl.;

JSTh €CTECTBEHHOHAYY-
HYIO CYIIIHOCTb MPOOJIEM;
CIIOCOOHOCTBIO HCTIOJNb-
30BaTh (PU3UKO-MaTEMa-
TUYECKHU armapar Jjist
pEIICHHS BOSHUKAFOIIIAX
npooieM.;

Xoporio (6a30BbIi

¢ OCHOBHBIC HaIIpaBJIC-

® AHaJ'II/I3I/IpOBaTB 110~

* CII0OCOOHOCTBIO BBISB-

OCHOBHBIE ONITHYECKNE
3¢ heKThL.;

ypOBeHB) HMS HAYYHBIX MCCJIICIOBA- | CTABJICHHBIC 3a1a41 B 00- | JIITh €CTCCTBCHHOHAYY-
HUH B 00JIACTH KBAHTO- JIACTH KBAaHTOBOM U OMTHU- | HYIO CYIIHOCTb MPOOIIEM;
BOW U ONTHUYECKOM 3JIEK- | YECKOM AIEKTPOHUKHU U CITOCOOHOCTHIO UCTIOJTb-
TPOHUKHU Y HAHODJIEKTPO- | HAHODJIEKTPOHHMKU; JIe- 30BaTh (PU3UKO-MaTEMa-
HUKH; OCHOBHBIC TEPMHU- | JIaTh 0030p JIMTEPATYPHhL.; | THUYECKUU ammapar Jjis
HBI (poTOpePpakTUBHON U pELIECHUs] BOSHUKAIOIIUX
HEJTMHEHHOW OTNTHKH, npo0ieMm.;
OCHOBHBIE ONITHYECKUE
3¢ deKThL.;

YIIOBIETBOPUTENBH | * OCHOBHBIE TEPMHUHBI » JlenaTb 0030p nUTEpa- | * CHOCOOHOCTHIO HC-

0 (TIOpOTOBBIN doTopeppakTHBHOHN U TYpBL.; TI0JIH30BaTh (PH3HKO-

YPOBEHbB) HEJIMHEHMHOM OITHKH, MaTeMaTHYECKUH alla-

paT aJisl pelieHus BO3HU-
KaloIuX MpooJiem. ;

3 TunoBble KOHTPOJIbHbIE 3aJaHUA

Jlist peanuzanuy BBIMIEIEPEYUCICHHBIX 3a/1a4 00y4eHUS HMCIONIL3YIOTCSI THIIOBBIE KOHTPOJLHBIC
3aJIaHHsI WIIM WHBIC MaTepHabl, HEOOXOAMMBIC JIJIsl OIIEHKH 3HAHWUW, YMEHUH, HABBIKOB U (WJIH) OTIBITA JIe-
ATEIHHOCTH, XapaKTePU3YIOMIUX dTarnbl (GOPMHUPOBAHHS KOMIIETSHIIM B MPOIIECCE OCBOCHHUS 00pa3oBa-
TEJTHLHOM MPOrpaMMBbl, B CIIEAYIOIIEM COCTaBE.
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3.1 Tembl 0oIPOCOB HA 3aHATHSAX
— MHccnenoBanue GOTOMHIYIIMPOBAHHBIX SBICHUH B (hoTOpe(paKTUBHBIX Mbe30kpucTamiax. Co-
37[aHUE M HCCIIeIOBaHHE JHHAMHYECKHX Tojorpaduiyeckux MHTepPepoMeTpoB Ha OCHOBE (oTopedpak-
TUBHBIX IBC30KPUCTAJUIOB I ONTUYCCKUX U3MCPHUTCIBHBIX CHUCTCM. Cunres MNEPCHCKTUBHBIX OIITHYC-
CKUX MaTE€pPHaJOB U CO3JaHNE HA UX OCHOBE YCTPOICTB YIPABICHHS ONTHYCCKUM U3ITy4YCHHEM

3.2 TeMbI J0KJIAI0B
— 1. Xapakrepuctuku noiaynpoBogHukoBoro auoga ®J1-24K
— 2. ITapameTpsl OIYIIPOBOAHUKOBBIX JIA3€POB.
— 3. XapakTepuCTUKH U MPUHIMITEI paOOTHI TBEPIOTEIBHBIX JIA3€POB.
— 4. XapaKTepuCTUKH U PUHIUIEI paOOTHI TPUOOPOB YIIPABICHHS ONTUYECKUM U3ITyYCHHUEM.
— 5. ITapameTpsl hoTopedpakKTUBHBIX KPHUCTAJIIOB.

3.3 Bonpocsl nugdepeHIIHPOBAHHOIO 3a4eTa

— N3ydeHne NpUeMHUKOB U MCTOYHUKOB ONTHYECKOro M3ay4deHus. V3ydeHne 31eMEHTOB yIpaB-
JIeHUsl ONTHYECKUM u3inydyeHueMm. Kiaccudukanms, MapKUpoBKa U OCHOBHBIE XAPaKTEPHUCTUKU ONTHYE-
CKHX 2JIeMEHTOB. 3yueHue aHamoroBsix 1 HU(PPOBBIX U3MEPUTEIBHBIX MpUOOpoB. M3yueHue u npuMeHe-
HHUe 0e30MacHBIX METOJIOB Pa0OTHI C ONTUYECKUM 00OpYIOBaHUEM M M3MEpUTENbHBIMU NMpubopamu. Ila-
paMeTphl MOJYIPOBOJHUKOBBIX JIa3epOB. XapaKTEPUCTUKU U MPUHIUIBI PaOOThl TBEPAOTENbHBIX Jiase-
poB. XapaKTepUCTUKH U MPUHIUITEI pabOTHI TPUOOPOB YIPaBICHUS ONTUYECKUM U3ITyUYECHHEM.

— [lapamerps! poTopedpakTUBHBIX KPUCTAIIIOB.

4 Meroanueckne MaTepuaJibl
s obecnieueHust mpouecca 0Oy4eHHs M pelIeHus 3ajad 00y4eHHUs! MCHOJIb3YIOTCS CIEAYIOIINe
MaTepHaIbl:
— METOIUYECKHUE MaTepUallbl, ONpPeeNIoNne MpoLeIyphbl OLIEHUBAaHNS 3HAHUM, YMEHH, HaBbI-
KOB ¥ (WJIN) OTIBITA AEATEILHOCTH, XapaKTEPHU3YIONINX 3Tambl (Op-MUPOBaHUS KOMITETCHIINH, COTJIACHO II.
12 paboueii mporpamMmel.

4.1. OcHOBHAas1 JIMTEpaTypa
1. OnTuyeckne W aKyCTOONTHYECKUE CHUCTEMBI 00paboTku mHbopmamnuu: YdeOHoe mocodue /
bamkupos A. WM. - 2012. 100 c. [OnekrpoHHsli pecypc] - Pexum  gocryna:
http://edu.tusur.ru/publications/1819, cBoOOAHBI.
2. ®oropedpakTuBHbIE PPEKTHl B IEKTPOONTHUYECKUX KpHCTamiax : YuyeOHoe mocobue /
[[Tannapos B. M., Manaens A. E., llangapos C. M., Bypumos H. U. - 2012. 244 c. [DnexTpoHHBIN pe-
cypc] - Pexxum noctyna: http://edu.tusur.ru/publications/1553, cBOOOIHBIIA.

4.2. lonoiHUTeIbLHAS JTUTEPaTypa
1. KgantoBas u ontudeckas 3JeKTpoHHKa: YdyeObHoe nmocooue / llanruna JI. U. - 2012. 303 c.
[DnexTpoHHbIii pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/713, cBoO0OHBIIA.

4.3. O0s13aTesibHbIE YUeOHO-MeTOAUYEeCKIE MOCOOns
1. Hayuyno-uccnenoBarensckas paboTa CTyICHTOB: MeTONWYECKHE YKa3aHUs IS CTYICHTOB
HanpasyieHus: noarorosku 200700.62 - "®oronuka u ontouHpopmatuka" npopuib: OOTOHHKA BOJIHO-
BOJIHBIX, HEJIMHEWHBIX U neproanyeckux ctpykryp / Jlyruna H. 3., Bypumos H. U. - 2014. 20 c. [Dnex-
TPOHHBIH pecypc] - Pexxum noctyna: https://edu.tusur.ru/publications/4082, cBOOOHBIA.

4.4. ba3bl JaHHBIX, UH(POPMALMOHHO CNIPABOYHbIE  MOUCKOBbIE CHCTEMbI
1. Hayuno-o0pa3oBarensHblii moptan TYCYP
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