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YTBEPXIAIO
ITpopekTop no yueGHOM paboTe
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PABOYA I [TIPOT PAMMA YUEBHOU JIMCIATIJIMHBI
Mertoanl ynpasjieHUsl ONTHYECKUM H3JIyYE€HHEM

YpoBeHb 00pa3oBaHus: BbIcLIee 00pa3oBaHue - MArHCTPaTypa

Hanpasnenue noarotoBku (cnenuanbHOCTh): 12.04.03 doToHnka u onTonHpopmMaTuka
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Y4eOus1ii man Habopa 2015 rona

PaCHpC,Z[CJ]eHI/IC paGoqero BpPEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 3 ceMecTp Bcero Ennaunner
1 Jlexnn 12 12 4acoB
2 IIpaxTryeckue 3aHATUA 24 24 4acoB
3 JlaGopaTopHbie pabOThI 12 12 JacoB
4 Bcero aynuTopHbIX 3aHATUI 48 48 4acoB
5 W3 HUX B MHTEPAaKTUBHON (hopme 26 26 4acoB
6 CamocrosiTenpHas paboTa 96 96 4acoB
7 Bcero (6e3 ax3ameHa) 144 144 9acoB
8 OO0m1as Tpy10eMKOCTh 144 144 4acoB
4.0 4.0 3.E

3auert: 3 cemecTp
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ;[pbl
nporokot Ne 58  or« 8 » 2 2017 1
JIUCT COTJIACOBAHUIA

PaGouas nmporpamma cocTaBiieHa ¢ y4eTOM TpeOoBaHU# (eepalbHOTO TOCYIaPCTBEHHOTO 00pa30-
BaTeNLHOTO CTaHAapTa Bhiciiero oopazoBanus (PI'OC BO) no HampaBieHHIO MTOATOTOBKH (CIIEIIHATLHO-
ctn) 12.04.03 doronnka u ontonHpopmaTrka, yreepxkaeHHoro 30 okrsaops 2014 roma, paccMoTpeHa u

YTBEPXKACHA Ha 3aceqaHnu Kapempsl «_ » 20 rona, mpoTtokon Ne
PazpaboTunk:
noueHT kad. II1 H. U. bypumos

3aBenyromuii odecrieunBaroien kag.
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:

[Tpodeccop TYCVYP, kad.OI1 JI. H. Opnukos
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
[Tpuobperenue 3HaHUM MO MOCIEAHUM HAayYHbIM U TEXHUYECKUM JIOCTHXKEHUSM B 00JIaCTH pa3pa-
OOTKH MEPCIEKTUBHBIX YCTPOUCTB YHPABICHUS ONTHUYECKUM H3JIy4EHHEM, METO/IOB aHAIM3a yKa3aHHbIX
YCTPOICTB Ha OCHOBE H3YYEHMs CTyIACHTaMU 0a30BbIX (PU3UUECKUX MPUHIMIIOB (DYHKIIMOHWPOBAHUS
OCHOBHBIX 3JIEMEHTOB JIA3€PHBIX U ONTHYECKUX TEXHOJIOTUH.

1.2. 3agaun IMCHMIIINHBI
— O3HaKOMIIEHHE CTYJICHTOB C COBPEMEHHBIMH U MEPCHEKTUBHBIMU METO/IaMU yTPABIICHUS OII-
THYECKUM HU3JTyYCHHEM, M3ydeHHe OCOOCHHOCTEH pa3paOdOTKH TEPCIIEKTUBHBIX YCTPOWCTB YIpaBICHUS
ONTHYECKUM M3ITydeHHEM U (POPMUPOBAHUE Y CTYJACHTOB YMEHUS IPUMEHSThH ITH IMOJYICHHBIC 3HAHUS HA
MPaKTUKE ISl CO3JIaHUS PA3IUYHBIX YCTPOMCTB 00pabOTKH, XpaHEHHS U Mepeaadnd HHGOPMAIHH, Ja3ep-
HBIX U ONITHYECKUX TEXHOIOTHH.

2. MecTto mucuuniuebl B ctpykrype OIIOII
Jucuumuinaa «Metoapl yrpasieHus ontudeckuM usnydeHuem» (b1.B.OJ1.1.7) otHocuTcs k 610-
Ky 1 (BapuaTuBHasI 4acTh).
[TpenmecTBYOIKUMH TUCHMITIMHAMY, (HOPMHUPYIOIIUMH HayallbHbIe 3HAHMS, SIBISIOTCS CIETYIO-
e JUCIHUILTUHBL Marepualibl HeTMHCHHON ONTUKY M TUHAMHYECKO# ronorpadun, Ousnueckre 0CHO-
Bbl HAHOTEXHOJIOTUH (OTOHUKHU U onTorH(popmaTuku, @oTtopedpakTUBHAs 1 HEIUHEHHAs ONTHKA.
[TocnenyromuMu TUCHIUITIMHAME ABIISIIOTCS: HayuHo-uccnenoBarensckas pabora (paccpen.).

3. TpeOGoBaHus K pe3yJbTaTaM OCBOCHUS JUCHUIIMHBI

[Ipotiecc n3yueHust TUCIUILIMHEI HAMpaBlieH HAa (GOPMHUPOBAHUE CIACAYIOMNUX KOMITETCHIIHA:

— IIK-2 cnocobHOCTRIO BIaETh METOIUKON Pa3pabOTKH MaTeMaTUYECKUX U (GU3NUECKUX MOJIE-
JIeil uccnenyeMbIX MPOIIECCOB, SIBJICHUM U 00BEKTOB, OTHOCSIIUXCS K MPOQECCHOHATBHOM cdepe;

— TIK-6 cmocoOHOCTBIO MOJIB30BATHCSI MATEMATUYECKUM ammaparoM B o0yiactu Teopun uHQOp-
MaIiH, KOIUPOBaHUs, TEOPUH UH(DOPMAITMOHHBIX CUCTEM U CUTHAJIOB;

B pesynbraTe n3yueHus TUCIUILTAHBI CTYICHT JOJKEH:

— 3Hatb OCHOBHBIE NPUHLMUIBI M METOABI HUCCIENOBaHUA, pa3pabOTKU U MPOU3BOJICTBA
YCTPOWCTB yNPAaBICHUS ONTHUYECKUM HM3ITYYEHUEM JUJISl CUCTEM KBAHTOBOM U ONTHUYECKOM AJIEKTPOHUKH;
(dbyHIaMEeHTAJIbHBIE OCHOBBI ONTUKH, CBOWCTBA U XapaKTEPUCTHUKN CBETOBBIX MOJIEH, OCHOBHBIC 3aKOHBI U
MOJIEIM PACTIPOCTPAHEHUSI CBETA, B3aMMOJCHCTBHE CBETA C BEIIECTBOM U (OPMHUPOBAHUS ONTUYECKUX
M300paKeHU.

— ymerb OO0OCHOBaHHO IJIAHUPOBATH HANIPABIEHUE CBOEH JESTEIHHOCTH B 007aCTH KBAaHTOBOM
Y ONTHYECKOW AJICKTPOHUKH HAa OCHOBE aHAJIM3a HAYYHO-TEXHUYECKOW JTUTEPATyphl; aHATU3UPOBATH MH-
(dbopMaIuio 0 HOBBIX METO/IaX YIPABICHUS ONTUYSCKUM U3TYyYEHUEM M TUTIAX ONTHUYECKUX YCTPOMCTB.

— BJaajgerb MeTogaMu OIEHKH TEXHUKO-DKOHOMHYECKOW A(PPEKTUBHOCTH MCCIEIOBAHUM,
MIPOEKTOB, TEXHOJOTMUYECKUX MPOIIECCOB U IKCIUTyaTallud HOBBIX TPUOOPOB yNPaABICHUS ONTHYECKUM U3-
Jy4EHUEM B CUCTEMAaxX KBAaHTOBOM M ONTHYECKOW 3JEKTPOHUKH; HABbIKAMH aHAJIN3a HAYYHO-TEXHUUECKOU
JUTEPATypbl, MPOBEACHUS MOUCKOBBIX HMCCIEIOBAaHUN M IMOATOTOBKH OTYETOB, NMPE3CHTALMM, HAyYHBIX
MyONUKaui o pe3yabTaTaM MPOBEICHHOTO aHAIHM3a U BHIITOTHEHHBIX HCCICIOBAHUIA.

4. O0beM TMCHUIIMHBI U BUAbI Y4e0OHOI padoThl
OO01mast TpPyI0eMKOCTh AUCIUILTHHBI cOCTaBseT 4.0 3a4eTHBIX €AWHUIIBI U MIPE/ICTABICHA B Ta0JIH -

%264&114.1121 4.1 — TpyaoeMKOCTb JUCHUILIMHBI
Buabl yueOHOI gesTebHOCTH Bcero gacos CemecTpsl
3 cemecTp
AynuTopHbI€ 3aHATUSA (BCETO) 48 48
Jlexknuu 12 12
[IpakTuyeckue 3aHATUS 24 24
JlaboparopHbie pabOTHI 12 12
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W3 HUX B HHTEpaKTHBHOU (opMme 26 26
CamocTosiTenbHas paboTa (Bcero) 96 96
Odopmienne oT4eToB 10 Ja00paTOpHBIM paboTam 22 22
[IpopaboTka JIEKIIMOHHOTO MaTepraia 32 32
[ToaroroBka K MpakTUYECKUM 3aHATUAM, CEMUHapaM 42 42
Bcero (0e3 ax3amena) 144 144
OO6m1ast Tpy1I0€MKOCTh U 144 144
3aueTHble EquHuib 4.0 4.0

5. Conepxxanue I1MCUMILTHHBI

5.1. Pa3gennl AMCHUILIAHBI K BUALI 3aHATHHA
Pazniensl muCUUIUTMHEI ¥ BUABI 3aHATHH PUBEACHBI B Tabmmiie S.1.
Tabmua 5.1 — Pasgens! fUCHUILIMHEL U BUABI 3aHSITHI

. i, =
= 5 ¥
® 2 <
= 'Q o, = 5]
= m S = =~
1) (o ) o = = =
= © &) = Qo Q S =
= < o 2 S 2 > 5
HazBanus pa3aciioB JUCHUIIINHBI 5 g a 5 o 2 §‘ 5
= ¢ g8 5 | 83 B&S
0 <)
c & g | a8 S e
< e} =
EE G
Q
3 cemecTp
1 Obmas xapakTepuCcTUKa METOJIOB 1 4 0 10 15 I1K-2, TIK-6
YIPaBICHHS ONTHYECKUM H3ITYICHHUEM.
2 Knaccudukanus ycTpoicTs u mpudo- 2 8 0 20 30 |IIK-2, TIK-6
POB, PEATH3YIONTUX METO/IbI YIIPABICHHUS
ONTUYECKUM U3ITyUYCHUEM.
3 DNEeKTPOONTUYECKUE METO/IbI YIIpaBJie- 3 6 6 30 45 |TIK-2, [IK-6
HUS ONITUYECKUM U3TYyYCHHEM.
4 AKyCTOONITUYECKHUE METO/IbI YIIpaBJIe- 3 6 6 30 45 |IIK-2, TIK-6
HUS ONITUYECKUM U3ITy4YECHUEM
5 TIb€303J€KTPUYECKIE U MArHUTOAJIEK- 3 0 0 6 9 [1K-2, TIK-6
TPUYECKHE METOJIbI YIIPABICHUS ONTHUYE-
CKHM U3ITydeHUEM
Hroro 3a cemectp 12 24 12 96 144
Hroro 12 24 12 96 144
5.2. Conep:xanue pa3aesioB TMCUUILIMHBI (110 JEKIHSIM)
ConeprkaHue pa3/ienoB TUCIUILIAH (TI0 JICKIMSAM) IPUBEACHO B Tabmuiie 5.2.
Tabmuna 5.2 - ConeprkaHue pa3/ieoB JUCHUILUIMH (T10 JICKITUSIM)
3 z £
i3
ConeprxkaHue pas3ienoB JUCIUILTUHBI 110 =) >
Hazpanus pa3zznenos AeP pasit et z = o %
JICKIIUSM 9 5 8
X 8 =
a o g
~ S
3 cemecTp
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1 O0mias XxapakTepuCcTUKa METOJIOB CaoiicTBa oNTHUYECKOro u3nydenus. Pac- 1 [1K-2
YIOPABJICHUS ONITUYECKUM MIPOCTPAHEHUE ONTUYECKOT0 U3ITy-UEHUS
U3ITy4CHUEM. B OJIHOPOJIHBIX M HEOJHOPOJHBIX Cpeaax.
XapakTepuCTUKN METOJIOB YIIpaBICHUS
ONTUYECKUM H3ITy4YEHUEM.

Hroro 1
2 Knaccudukarus ycTpoicTB u Knaccudukarus MeTos10B yrpaBieHHs 2 [1K-2
prOOPOB, PEATU3YIOIIUX METO/bI ONTUYECKUM U3ITy4YEeHUEM. DIIEKTPOOITH-
YIPaBIEHUS] ONTHYECKUM YECKHUE METOBI YIIPABJICHUS ONTHYECKUM
W3ITy4YEHUEM. U3ITy4YeHueM. AKyCTOONTHYECKHE METO/IbI

YIPaBIEHUSI ONTHYECKUM H3JIY4EHHUEM.
[Ipe30351eKTpUYECKUE U MATHUTORIIEKTPH-
YECKHE METOBI YIIPABJICHUS ONTHYECKUM

W3ITYy9CHHUEM.
Hroro 2

3 DAEKTPOONTUYECKUE METOIBI DNEKTPOONTHYECKUH 2P HEKT B KPUCTAII- 3 I1K-2, ITK-

YIPABJICHUS ONITUYECKUM nax. DIEKTPOONTHYECKHE 1e(DIEKTOPHI. 6

U3ITy4CHHUEM. MeTozbl TUCKPETHOTO OTKIIOHEHHS ONTH-

yeckoro Jiyda. [lonspusanmnonHsle
NEepPEeKIIoYaTean. JIeKTPOONTHYECKHIE
MCTOIbI YIIPABJICHUSA B BOJTHOBOAHBIX
cTpykTypax. IlnanapHsie snekTpoonTHye-
CKHe 1e(IIEKTOPHI.

Hroro 3
4 AKyCTOONTHYECKHE METOMABI Jludpakiys cBeTa Ha YIPYrux BOJHAX. 3 [IK-2, TIK-
yIIpaBJIEHUs] ONTUYECKUM HU3TydyeHneM | bparrockue nediaekTopel. YibTpas3By- 6

KOBBIE peppaKIIMOHHBIE AE(IIEKTOPHI.

Judpaxiust BOJTHOBOAHBIX ONTHYECKUX
BOJIH Ha MIOBEPXHOCTHBIX aKyCTUYECKUX
BosiHaX. [ImaHapHbIe akycTOONTHUECKHE

ne(hIEKTOPHI.

Hroro 3
5 TIbe3037eKTpUYECKUE U [Ibe3037eKTpUYECKUil 1 MArHUTOAJICK- 3 [1K-2
MarHUTORJIEKTPUIECKUE METO/IbI TpUdecKuit 3PPEKThHI B ONTUYECKUX KPH-

YIIpaBJICHUS ONTUYECKUM U3TYyYeHHEM | CTaJUIaX U CTPYKTypax. YCTpoiicTBa
YHOpaBJICHUA ONITUYCCKUM HU3TY4YCHUCM HaA
OCHOBE TTbE303JICKTPHYECKIX H MarHUTO-
AIIEKTPUYECKUX IPPEKTOB .

Htoro 3

Hroro 3a cemectp 12

5.3. Paznenbl JMCUMILVIMHBI M MEKIMCUMILUIMHAPHBIE CBSA3H ¢ 00eceYnBAKIIMMH (NPeAbl Ty IIUMHU)
U oOecneynBaeMbIMU (MOCJIETYIONIUMH) TUCHHIIMHAMHA
Paznmensl TUCHUIUIMHBI M MEXIUCIUTUTMHAPHBIC CBSI3U C 00ECTICUMBAOIIMMHU (TIPEABIAYIIUMHU) U
obecrieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEICTAaBIEHBI B TabmuIe 5.3.
Tabmuua 5.3 - Pa3nensl AUCHUIUIMHBI M MEKIUCIUILTHHAPHBIC CBSI3U

Ne pa3nenoB jaHHOM IUCLMIUINHEL, I KOTOPBIX
HE00X0IMMO U3y4eHHe 00eCTIeYMBAIOLIUX U
o0ecreYnBaeMbIX TUCIUIUTHH

1 2 3 4 5

HauMeHoBaHUE TUCIUILINH
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[IpeamecTByrOmMME TUCITUATITUHBI

1 Marepuansl HEJIMHEHHOW ONTUKYU U TUHA-

. + + +
MHUECKOH rojorpapuu
2 dusnveckre OCHOBBI HAHOTEXHOJIOTHN . . .
(OTOHUKU ¥ ONTOMH(POPMATUKH
3 ®oropedpakTuBHAS U HEMHEIHAs ONTUKA + +

[Tocnenyromue TUCIUIIITUHBL

1 Hayuyno-uccnenosarenbckas pabota (pac-

_l’_
cpen.)

5.4. CooTBeTCTBHE KOMIIETEHIIUI, (POPMHUPYEMBbIX PU U3YUYEHUM TMCUMILIUHDbI, 1 BUAOB 3aHATHI
CootBercTBHE KOMIETEHLUH, (HOPMUPYEMBIX MpPHU H3YyYEHUM AMCLUUIUIMHBI, W BHUJIOB 3aHATUN
MpeJICTaBICHO B Tabmwmie 5.4
Tabmuma 5.4 — CooTBETCTBHE KOMIIETEHIIUNA ¥ BUJIOB 3aHATHN, POPMUPYEMBIX TIPH U3YICHHUH JTUCITUTIIH -
HBI

Bunnl zanstuit

DopMBI KOHTPOJIA

Komrnerenimmn
Jlexknun

+ | IlpakTuueckue 3aHATUS
+ | JlaGopaTtopHbie pabOTHI
+ | CamocrosTrenbHas paboTa

[1K-2 + OtyeT no nabopaTopHoOi pa-
6ote, Onpoc Ha 3aHATHUSX,

3auer, Pedepar

I1K-6 + + +

+

Otuet o nmabopaTopHOii pa-
6ote, Onpoc Ha 3aHATHUSX,
3auver, Pedpepar

6. UaTepakTuBHBIC MeTOABI M (OPMbI OPraHU3ALHMHN 00yUCHHS
TexHONIOruM MHTEPAKTUBHOIO O0YYEHHs IpU PasHbIX (opMax 3aHATHI B 4acax MpPUBEICHBI B Ta-
omune 6.1
Tabmuna 6.1 — TexHOJIOTHY UHTEPAKTUBHOTO OOYYEeHHMsI IPU pa3HbIX (popmax 3aHATHI B yacax

Hutepakr
HNHTepakTuBHBIE WNHTepakTuBHBIE
Metonpt UBHBIC Bcero
NPAaKTUYECKUE 3aHATHS | JIaOOPATOPHBIE 3aHATHUSL
JEKLIHH
3 cemecTp

Pabora B xomaHze 8 8 16
[Ipesenranuu c 10 10
HCIIOJIb30BaHUEM

CIIaliJIOB C 00CYKIEHUEM

Hroro 3a cemectp: 8 8 10 26
Hroro 8 8 10 26

7. JlabopaTtopHbie paGoThl
HaumenoBanue 1abopaTtopHbIX padoT npuBeneHo B Tabnuue 7.1.
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Tabmuua 7. 1 — HanmeHoBaHue 1a0OpaTOpHBIX padoT

o L=
= 2 =
Q P=a=1
g O K
> O
HasBanus pasnenos HaunmeHnoBaHue 1a00paTopHBIX padoT zF &5
o) S E
= o, =
a o 2
~ S}
3 cemecTp
3 DAEKTPOONTUYECKUE METOJIBI Onpenenenue 3IEKTPOONTUYECKUX Mapa- 2 I1K-2, I1K-
YIPaBIEHUS ONTUYECKUM METPOB aHU30TPOIHBIX KPUCTAJIOB 6
H3TYICHHCM. DJexTpoonTUyecKas MOIYIIAINS Ja3ep- 4
HOTO M3JTy4EHUs
Hroro
4 AKyCTOONTUYECKUE METO/IBI HccenenoBanne mI1aHapHOTO aKyCTOOITH- [K-2, TIK-
YIPABJICHUS ONITUYECKUM U3TyYEHHUEM | YECKOTO MOIYJIATOpa 6
HccnenoBanmne akycTOONTHYECKOTO MO- 2
oynaTopa
Hroro
Hroro 3a cemectp 12
8. [IpakTHYeckue 3aHATHSA (CEMUHAPBHI)
HaunmeHoBaHMe MpaKTHUECKUX 3aHATUIA (CEMUHAPOB) IPUBEACHO B Tabmmiie §.1.
Tabmuua 8. 1 — HanmeHOBaHuE MpaKTUYECKUX 3aHATHI (CEMUHAPOB)
8 Y =
= a4 =
s | i
HanmMeHoBaHME NPAKTHYECKUX 3aHATUN = )
HasBanus pa3szenoB - o E
(ceMuHapoB) 2 s 2
= g =
a o 2
= S
3 cemecTp
1 OO6miast xapaKTepUCTHKA METOJIOB Pacuet ckopocTeil CBETOBBIX BOJIH B aHU- 4 ITK-2, TIK-
YIOPABIECHUS ONITUYECKUM 30TPOIMHBIX KPUCTAIIIAX 6
u HUEM.
3lydenne Hroro 4
2 Knaccudukanus yCTpoicTB u Pacuer xapakrepucTHK aKyCTOOINTHYE- [K-2, TIK-
prOOPOB, PEATU3YIOIINX METOIbI CKOr'0 B3aW-MOJICWCTBUS B KpUCTAJUIAX 6
YIPaBIEHUS ONITUYECKUM HUOOAaTa JIUTUSL
W3JIy4EHHUEM. Vroro 8
3 DneKTpOONTHYECKHE METOIbI Pacuer xapakTepucTuK 31€KTPOONTHYE- 6 [K-2, TIK-
YIOPABIECHUS ONITUYECKUM CKUX JehexTopoB 6
u HUEM.
3lydenne Hroro 6
4 AKyCcTOONTHYECKHE METOJIBI Pacuer xapakTepuCTHK aKyCTOOIITHYE- 6 IK-2, TIK-
yIpaBICHUS ONTHYECKUM H3ITYYCHHEM | CKUX Je(IeKTOPOB 6
Hroro 6
Hroro 3a cemectp 24

9. CamocrosiTesibHasi padora
Buasl camocTosTensHOM paboThl, TPYIOEMKOCTh U (hOPMHUPYEMbIE KOMIIETEHIIMH TIPE/ICTABIICHbI B
Tabimiie 9.1.
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Tabmuia 9.1 - Buasl caMoCTOSTETbHON paboThI, TPYIOEMKOCTh U (pOpMUpPYEMbIe KOMIIETCHLIUU

3 @]
2 z E
S i
Bunnr camocTosTeLHON & > 0O
HasBanus pasnenos = = @OpMBI KOHTPOJIA
6 ] = O
paboThI B s 2
= c, =
a o 2
= S}
3 cemecTp
1 Obmas xapaktepuctuka |[loaroroBka k mpakTuye- 6 |IIK-2, Onpoc Ha 3aHATHSIX
METOZIOB YIIPABIICHUS CKMM 3aHATUSAM, CEMMHA- I1IK-6
ONTUYECKUM U3ITyYEHUEM. | paM
[TpopaboTka TeKIHOHHOTO 4
MaTepuaina
Hroro 10
2 Knaccudukamnms [ToaroroBka kK mpakTuue- 8 |IIK-2 Onpoc Ha 3aHaTusx, Ot-
YCTPOWCTB M MPUOOPOB, | CKUM 3aHSATHIM, CEMHHA- 4eT 110 JJabopaTopHOil pa-
peaTU3yIOLINX METOIbI pam 6oTte
TIPABJICHUS ONITUYECKUM
YHpaBJe 0 ec [TpopaboTka JIEKITMOHHOTO 6
U3ITy4CHUEM. Mareprana
OdopmieHne 0T4eTOB 10 6
nabopatopHbeIM paboTam
Uroro 20
3 DneKTpoONTHYECKHE IToaroroBka K nmpaxkTu4e- 14 |IIK-2, Omnpoc Ha 3aHsaTHAX, OT-
METObI YIIPaBICHUS CKUM 3aHATHUSAM, CEMUHA- [TK-6 4eT 10 J1JabopaTopHoil pa-
ONTUYECKUM U3ITyYEHUEM. | paM 6ote
[IpopaboTka JIEKIIUOHHOTO 8
MaTepuana
OdopmieHre 0TYETOB 10 8
nabopaTopHBIM paboTam
Hroro 30
4 AKyCTOONITUYECKUE [ToaroroBka k mpakTuye- 14 |IIK-2, Onpoc Ha 3aHaTusx, Ot-
METO/JIbI YIIPaBICHUS CKHM 3aHSTHSAM, CEMHUHA- [TK-6 4eT 1o JabopaTopHOi pa-
ONTUYECKUM UBITyUYEHUEM |paM 6oTte
[TpopaboTka JIEKITMOHHOTO 8
MaTepuana
OdopmiteHre 0TIETOB TIO 8
nabopaTopHbIM paboTam
Uroro 30
5 [Ibe3oanexkTpuueckue U | [IpopaboTka TEKIIMOHHOTO 6 |TIK-2, Pecdepar
MarHuTOdJIEKTPUUECKUE | MaTepHaia I1K-6
METOJIBI YITPABJICHUS
CTOJbI yTpaBIe Hroro 6
ONTUYECKUM U3Ty4YEHUEM
Hroro 3a cemectp 96
Hroro 96

9.1. BOl'[pOCLI MJIAA MOATOTOBKH K IMPAKTUYCCKUM 3aHATUAM, CCMUHaApamM
1. I[I/I(l)paKHI/ISI BOJIHOBOAHBIX OINTHUYCCKHUX BOJH Ha IMOBCPXHOCTHBIX AKYCTUYCCKUX BOJIHAX.
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[TnanapHble aKyCTOONTUYECKUE NE(IICKTOPHI.

2. DnekrpoonTuueckuit 3(HEeKT B KpUCTaIIAX.

3. DneKTpoonTHYECKHE METOABI YNpaBICHHUsS B BOJHOBOJHBIX CTpyKTypax. IlnanapHele 3mex-
TPOONTHYECKHE AE(DIEKTOPHI.

4. Jludpakuus cBeTa Ha YHPYTrUX BOJIHAX. MeTOAbI IUCKPETHOTO OTKJIOHEHHSI ONMTUYECKOro
ayya.

9.2. Bonipockl Ha MPOPadoTKY JIEKIMOHHOI0 MATEpHaIa

1. IIpe303n€KTpUUYECKHE U MArHUTOIEKTPUYECKUE METOMBI YIPABICHUS ONTHYECKUM H3JIyde-

HUEM

10. KypcoBasi paGora (Ipoexr)
He npenycmorpeno PVYII

11. PeiiTuHroBasi cucremMa Jisi OLEHKH YCIIeBA€MOCTH CTYICHTOB

11.1. baajbHble OLEHKH JJIS 3JIeMEHTOB KOHTPOJIsI
Tabmuua 11.1 — banibHble OLIEHKH JUIsI 3JIEMEHTOB KOHTPOJIS

N . MaxkcumanbHbIH
. MakcumanbHbIN MakcumanbHbIN
DneMeHThl yueOHO 0as 3a mepuo Bcero 3a
6amn Ha 1-yto KT ¢ | Gamn 3a mepuon
NESITEIIbHOCTH mexnay 2KT u na cemMecTp
Hauyana ceMectpa | mexnay 1KT u 2KT
KOHEI] cemecTpa
3 cemecTp
3auer 10 10
Onpoc Ha 3aHATUSX 10 10 20 40
Otuer no naboparopHoit 10 20 20 50
pabote
Wroro makcumym 3a nepu- 20 30 50 100
on
Hapacraromum ntorom 20 50 100 100

11.2. IlepecyeTt 0a/1J10B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecuer 6anIOB B OIIEHKH 32 KOHTPOJIbHBIE TOUKU MPeICTaBIeH B Tabuue 11.2.
Tabmuma 11. 2 — ITepecuet 6aJuIOB B OLIEHKH 32 KOHTPOJIbHbIE TOYKH

banel Ha 1aTy KOHTPOIBHOW TOUYKHU Onenka

> 90% ot MakcuManbHON cyMMbI OansioB Ha naty KT 5

Ot 70% o 89% ot makcuManbHOUM CyMMBI OaiioB Ha aaty KT

4
Ot 60% 1o 69% ot makcumasbHON cymMmbl OaiioB Ha Aaty KT 3
2

< 60% oT MakcuManbHON cymMMbl O6aitoB Ha aaty KT

11.3. IlepecyeT cymMMbI 0QJIJI0B B TPAAUIITMOHHYIO M MEAKTYHAPOIHYIO OLEHKY
[lepecyer cymmbl OaIOB B TPAIUIMOHHYIO M MEXIYHAPOAHYIO OIEHKY NpEJCTaBlIeH B TaOJHIIe
11.3.
Ta6muma 11. 3 — IlepecueT cyMMBI 6aJUIOB B TPAAUIHMOHHYIO U MEXKIYHAPOIHYIO OIIEHKY

Hrorosas cymma 6asmios,
Onenka (I'OC) YUUTBIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)
IK3aMeH
5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TJIIMYHO)
4 (xopo11o) (3a4TeHO) 85 -89 B (o4enp xoporiio)
75 - 84 C (xopor0)
70 - 74 D (ynoBieTBopuTensHO)




65 - 69
60 - 64 E (mocpencTBenHo)

3 (YZIOBJIETBOPUTEIHHO) (3a4TEHO)

2 (HeyIOBJIETBOPUTENBHO) (HE

Hwuxe 60 6ayutos F (HeymoBiIeTBOPUTEILHO
3a4TEHO) (eyn p )

12. YuyeOHO-MeTOAUYeCcKOe U MH(OPMAIIMOHHOE O00ecTieyeHHe TUCHMIINHBI

12.1. OcHoBHas JuTEpaTypa
1. Hy6numes IO.H. Teopus u npeoOpa3oBanue curuaioB B ontudyeckux cucremax. / FO.H. y6-
HUMIEB. — 4-¢ u3., uctnp. u jomn. - CI16: U3marensctBo «Jlauby, 2011. — 368 c. ISBN 978-5-8114-1156-6.
http://e.lanbook.com/books/element.php?pll cid=25&pll id=698 [DneKTpOHHBIN pecypc]. -
http://e.lanbook.com/books/element.php?pll cid=25&pll 1d=698
2. OnTHyeckue M aKyCTOONTHYECKHE CHCTeMbl 00paboTku MHpopMmanuu: YuyebHoe mocobdue /
bamkupos A. W. - 2012. 100 c¢. [DaextponHsldi pecypc] - Pexum  mgoctyma:
https://edu.tusur.ru/publications/1819, nara o6pamenus: 01.06.2017.

12.2. lonosiHuTEIbHAS JIUTEpaTypa
1. MupomuukoB M.M. TeopeTudyeckue OCHOBBI OINTHKO-JICKTPOHHBIX TpuOopoB. / M.M.
MupomHukoB. — 3-e u3n., uchp.. - CI16: U3natensctBo «Jlauby, 2010. —704c. ISBN 978-5-8114-1036-1.
[DnexTponHbIii pecypc]. - http://e.lanbook.com/books/element.php?pll cid=25&pll id=597

12.3 YueOHO-MeTOAHIECKHE MOCOOUS

12.3.1. O6s3aTe/IbHbIE Y4eOHO-METOANYECKHE MOCOOUSs

1. MHccrnepnoBaHue aKyCTOONTHYECKOIO MOIYJIATOpa: MeToauyecKue yka3aHus K J1abopaTopHOM
pabote / bypumon H. U., Hlanmapos C. M. - 2013. 12 c. [DnexTpoHHbIN pecypc] - Pexxum pocryma:
https://edu.tusur.ru/publications/2858, nara o6pamenus: 01.06.2017.

2. MHccnenoBaHne XapaKTEpUCTHK HM3IIYyYEHUsS Te€IUMH-HEOHOBOIO Jazepa: Meronuyeckue ykasa-
HUs K nabopatopHoit padote / [llangapos C. M. - 2012. 11 c. [DnexkTpoHHsIit pecypce] - Pexum gocryma:
https://edu.tusur.ru/publications/2493, nara o6pamenus: 01.06.2017.

3. OmnpezaeneHue >IEKTPOONTHYECKUX MApaMETPOB aHU30TPOIHBIX KpUCTAIIOB: MeTtonuueckue
ykazaHus K jaboparopuoi padore / bypumor H. U., langapos C. M. - 2012. 18 c. [DnekTpoHHBIN pe -
cypc] - Pexxum noctyna: https://edu.tusur.ru/publications/2280, nara obpamenus: 01.06.2017.

4. OnTHueckre M aKyCTOONTHYECKHE METO/Abl 00paboTku MHPopManuu: Meroauueckue ykasa-
HUS K camocTosTenbHOl padote / annapo C. M. - 2012. 22 c. [DnekTpoHHbI pecype] - Pexum nocty -
na: https://edu.tusur.ru/publications/1825, nara o6pamenus: 01.06.2017.

5. HccnenoBaHue IIaHAPHOTO aKyCTOONTHYECKOTO MOyIATOpa: MeToquueckue yKa3aHus K Ja-
6opatopHoii padote / bamkupos A. U., bypumos H. U. - 2012. 14 c. [OnexTponnslit pecypc] - Pexxum mo-
cryna: https://edu.tusur.ru/publications/1077, nata oopamienus: 01.06.2017.

6. DrexkTpoonTHYecKass MOIYJBILHS JIA3EPHOTO M3TydeHus: MeToauueckue ykazaHus K jabopa-
TopHo#t pabote / bypumos H. U., lannapos C. M. - 2012. 15 c. [DnexrponHslii pecypc] - Pexum gocty -
na: https://edu.tusur.ru/publications/1065, nara oopamenus: 01.06.2017.

7. KBaHTOBBIE U ONTORIEKTPOHHBIE TPUOOPHI U YCTPOIicTBA: MeToanYecKre yKa3aHHs K IPAKTU -
yeckuMm 3aHsaTusM / MsarkoB A. C. - 2012. 53 c. [Daextponssli pecypc| - Pexum mocrtyna:
https://edu.tusur.ru/publications/2495, nara o6pamenus: 01.06.2017.

12.3.2 YuyeOHO-MeTOIMYecKHe TOCOOMS JIs1 JIML ¢ OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSI

Y4ueOHO-MeTOANYEeCKHEe MaTepHaibl JUI CAMOCTOSTENBHON M ayTUTOPHOI paboThl 00yJaroIuXCs
U3 YMCJIa MHBAIMJOB MPEAOCTABIAIOTCSA B (hopMax, aganTHPOBAHHBIX K OTPAHUYCHUSM UX 37I0POBbS H
BOCIIpUATHS HH(OpMALIUHL.

JL1s1 JIMI ¢ HApYIIEHUSIMM 3PeHust:

- B (hOpMe ITEKTPOHHOTO JIOKYMEHTA;

— B TIEYaTHOH (hopMe YBEIIMUYEHHBIM MIPH(TOM.

JI1s1 JIMI ¢ HApYIIEHUSIMM CJIyXa:

— B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHOU opme.
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JIJ1s1 M1l ¢ HAPYLIEHUSIMH ONIOPHO-IBUTaTeJILHOIO anmapara:
- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;
- B IeyaTHou (hopme.

12.4. ba3bl 1aHHBIX, HH(GOPMALMOHHO-CIIPABOYHBIE, IOMCKOBbIE CHCTEMBI M Tpedyemoe
NporpaMMHoe odecrnevyeHue
1. Scopus, Web of Science

13. MarepuanbHO-TEXHMYECKOE 0O0ecneuyeHue JUCHUIIMHBI
13.1. O61mue TpedoBaHNS K MATePHATbHO-TEXHUYECKOMY O0ecreYeHU 0 TN CIUTITTHHbI

13.1.1. MaTepuaibHO-TeXHMYECKOE O0ecriedyeHue /151 JIEKIMOHHBIX 3aHATHH
Jnis mpoBesieHust 3aHATUH JIEKLIMOHHOTO THIA, TPYIIOBBIX U MHAUBUAYAJIbHBIX KOHCYIbTALUMH, TE-
KYILIEro KOHTPOJISL U IPOMEXKYTOUHOM aTTeCTALUU UCIIONIb3YyeTcsl yueOHas aynuTopusi, umetomas 30 noca-
JIOYHBIX MECT , 000pyI0oBaHHas JOCKOW U CTaHIapTHON yueOHoM Mebenbio (aya. 237 kopnyc @IT). me-
IOTCS HaIrJBSITHBIE TIOCOOMS B BUJIE TIPE3CHTAIIHIA 1O JICKIIMOHHBIM pa3zieiaM JUCIUTUIAHBL.

13.1.2. MaTepuaJibHO-TEXHUYECKOE OOecTevyeHue I MPAKTHYECKUX 3aHATHIi

Jiis mpoBeieHUs] MPAaKTUYEeCKUX (CEMUHAPCKHX) 3aHITHH UCTIONB3YeTCs yueOHas ayuTOpHsl, pac-
noJiokeHHast o azgpecy 634034, Tomckast obnacts, . Tomck, Bepmmnuna ynuia, a. 47, 5 atax, aya. S11.
CoctaB obopynoBanus: YueOHass mebOenb; Jlocka MarHuTHO-mapkepHas -lmT.; Kommyratop D-Link
Switch 24 port - 1mrt.; Komneiotepsr knacca ne amxe [IDBM INTEL Celeron D336 2.8 Tu. -9 mr. Hc-
NOJIb3yeTCsl JTUIIEH3MOHHOE MPOrpaMMHOE 00eCTIeUeHUE, MakeThl Bepcueil He Himke: Microsoft Windows
XP Professional with SP3/Microsoft Windows 7 Professional with SP1. imeercst momenienus uist XpaHe-
HUS U TPOPHITAKTHIECKOTO 00CITY)KMBaHUSI y4eOHOTO 000PYIOBaHUSI.

13.1.3. MaTepuajbHO-TeXHH4YECKOe o0ecneyeHue 1Jis1 J1a00paTopHbIX padoT
s nmpoBeneHus J1abOpaTOPHBIX 3aHITUNM HCIONB3YyeTcs y4eOHO-HCCIeI0BaTelbCKue J1abopaTo-
puH, pacnosioxkeHHsle 1o ajgpecy 634034, Tomckas obnacts, I. Tomck, Bepumauna ynuna, a. 74, 1 stax,
ayn. 111, 101, 008. CoctaB ob6opynoBanus: yueOHasi Me0Oenb, JJa0OpaTOpHbIE CTEHIbI, HEOOXOIUMBIN TTapK
U3MEPUTENIbHBIX NPUOOPOB, KOMIbIOTEphl Kiacca He Hike Intel Pentium G3220 (3.0GHz/4Mb)/4GB
RAM/ 500GB ¢ mmupokonosocHbIM T0CTynoM B Internet.

13.1.4. MaTepuaJibHO-TeXHUYECKOe O0ecnedyeHue 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 o0opynoBaHuUs:
yueOHast MeOenb; komnbioTepsl kKiacca He Hke [IDBM INTEL Celeron D336 2.81Tw. - 9 mr.; koMIibio-
tepel noakmoueHbl k ceth MHTEPHET u obecrieunBarOT JOCTYN B AJIEKTPOHHYIO HH(DOPMAIIMOHHO-
00pa3oBaTeIbHYIO Cpely YHUBEPCHUTETA.

13.2. MaTtepuajbHO-TeXHHYeCKoOe o0ecriedeHre JUCIUIIIMHBI /ISl JIMI C OTPAHHYeHHBIMU
BO3MOKHOCTSIMH 3/10POBbS

OcBoenne nucuuiuivHbl unaMu ¢ OB3 ocyiecTBiIseTcsl ¢ UCONb30BAHUEM CPEICTB 00ydeHUs
00I11ero ¥ CHenuaIbHOr0 Ha3HAUEHMS.

[Ipn 0OyueHun CTyJEHTOB ¢ HAPYMIEHUSIMHU CJIyXa IIPEyCMOTPEHO HUCIIOJIb30BaHUE 3BYKOYCHIIU-
BalOIIEH anmapaTypbl, MYIbTUMEAMWHBIX CPEICTB M JPYTUX TEXHUUYECKUX CPEACTB NpHUeMa/Tiepeauut
y4eOHOI MHPOPMAITUK B JOCTYMHBIX (hopMax JUIs CTYJICHTOB C HAPYIICHUSMH CITyXa, MOOMIIBHOW CHCTE-
MBI 00y4EeHHMs ISl CTYJEHTOB C MHBAJIMIHOCTBIO, TOPTATUBHON MHAYKIIMOHHOM CHCTEMBI. YueOHas ayJiu-
TOpHsI, B KOTOPOH OOYdYarOTCsl CTYJEHTHI C HApYIIEHHWEM Cllyxa, 000py/lI0oBaHa KOMIBIOTEPHON TEXHUKOH,
ayIMOTEXHUKOU, BUJCOTEXHUKON, SJIEKTPOHHON TOCKOM, MYJIbTUMEIUINHON CUCTEMOM.

[Ipu oOyueHnn CTyJEHTOB ¢ HAPYIIEHUSIMU 3PEHUSAMHM IIPEyCMOTPEHO HCIIOIb30BAHNE B JIEKIIU-
OHHBIX U Y4€OHBIX ayIUTOPUAX BO3MOXKHOCTU IPOCMOTpA YIAJIEHHBIX OOBEKTOB (HampuMmep, TEKCTa Ha
JIOCKE MJIU cllaiifia Ha SKpaHe) IIPH ITOMOLIHM BUIEOYBEIMUUTENEH )1 yAaJIEHHOTO IPOCMOTpaA.

ITpu 0Oy4eHHHU CTYIEHTOB ¢ HAPYLIEHHUSIMH OIOPHO-IBUIaTEeJBLHOIO ANNAPATA HCIOJIb3YIOTCS
aNbTepHATUBHBIC YCTPOWCTBA BBOAA MH(OPMALMU M JIPyrHe TEXHHUYECKUE CPEACTBA MpHeMa/Tiepenaun
yueOHOl nH(popMaluu B JOCTYNHBIX (opMax A CTyAEHTOB C HapyLIEHUSIMHU OIOPHO-ABUIaTEIbHOIO
anmapara, MOOWJIBHOM CUCTEMbI 00yYeHHS ISl JIFOJIeH C MHBAIUHOCTBIO.
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14. ®oHa OLIEHOYHBIX CPEACTB

14.1. OcHoBHBbIE TPeOOBaHMSA K (POHIY OLIEHOYHBIX CPEICTB U METOANYECKHE PeKOMEHIallun
@DOH[I OLICHOYHBIX CPEJCTB U TUIIOBbIE KOHTPOJbHBIC 3aJJaHUsI, UCTIOIb3yeMbIe I OLIEHKH chop-
MHPOBAaHHOCTH U OCBOCHHS 3aKPEIUICHHBIX 32 JUCUUILIMHON KOMIETEHIMN MPU MPOBEACHUU TEKYIIEH,
IPOMEKYTOYHOHN aTTeCTallMy MO JUCHUILIUHE MPUBEACH B MIPUIOKEHUH K paboueil mporpamme.

14.2 Tpe6oBaHusi K GOHIY OIEHOUYHBIX CPEIACTB /IS JIMI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBbS
I[JISI CTYACHTOB C MHBAJIMJJHOCTBIO IMTPEAYCMOTPCHBI JOIMOJIHUTCIIBHBIC ONCHOYHBIC CPECACTBA, ICPC-

YCHBb KOTOPBIX YKa3aH B T36J'II/IHC.

Taboauua 14 — JlonoJHUTEIbHbIE CPEACTBA OLIEHUBAHUS /IJIsl CTYA€HTOB ¢ HHBAJWJIHOCTHIO

Kareropuu ctyneHToB

Bu/ipl TONOTHUTENLHBIX OIICHOUHBIX
CpE/CTB

@opMbI KOHTPOJISL U OLICHKU
pe3yJIbTaTOB O0y4YeHUS

C napymeHusMu
ciyxa

TecThl, MICEMEHHBIE CAMOCTOSTEIIbHbIE
paloThl, BONIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PA0OTHI

[MpeumytecTBEHHO MUCHMEHHAS
poBepKa

C HapymieHusiMu
3peHus

Co0ecenoBanue 1Mo BOIIPOCAM K 3a4eTy,
OIIPOC 0 TEPMHHAM

[IpeumymiecTBEHHO yCTHAs TIPOBEPKA
(MHIMBUAYAIBHO)

C napymeHusMu
OIIOPHO-
JIBUTATEJILHOTO
anmapara

Pemenne MMCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOSTENIbHBIE PabOTHI, BOIPOCHI K
3a4eTy

HpeI/IMYI]_[eCTBeHHO JUCTaHIITMOHHBIMHA
METOAaMM

C orpanuueHusIMHU 1O
00IIEMETUITTHCKAM
[IOKa3aHUSIM

TecTbl, MUCEMEHHBIE CAMOCTOSITEIbHBIC
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI

[IpenmyniecTBEHHO IPOBEPKA
METOAAMM, UCXOJISI U3 COCTOSIHUS
00y4arouierocss Ha MOMEHT IPOBEPKHU

14.3 MeToau4ecKue peKOMEHIANMH 110 OLEHOYHBIM CPeICTBaM JIsl JIMI ¢ OTPAHNYECHHBIMH
BO3MOKHOCTSIMH 3/10POBb

Hns crynentoB ¢ OB3 npenycmarpuBaercst ocTynHas opMa MpeIoCTaBICHHS 33/1aHUI OLIEHOY -
HBIX CPEJICTB, & IMEHHO:

- B IleyaTtHoi (opme;

- B IIeYaTHO (hopMe ¢ YBETHUYEHHBIM MIPUPTOM;

- B (hOpMe 3NIEKTPOHHOI'O IOKYMEHTA;

- METO/IOM YTE€HUS ACCUCTEHTOM 3a/1aHUs BCIYX;

- IIPEJOCTABICHUE 3a/1aHUs C UCTIOJIb30BAaHUEM CYPJONIEPEBO/A.

CryneHTaM C MHBAJIUAHOCTBIO YBEJIMYMBAETCS BpEMsl Ha IMOJATOTOBKY OTBETOB HA KOHTPOJIbHBIE
BOMPOCHI. J[JIs1 TAKMX CTYAEHTOB IpeaycMaTpuBaeTcsl JOCTyNHas (popMa MpeaocTaBlIeHUs] OTBETOB Ha 3a-
JTaHUsl, @ UMEHHO:

- MUCbMEHHO Ha Oymare;

- HabOp OTBETOB HAa KOMIIBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIb30BAHUEM YCIIYT ACCUCTEHTA;

- IIPEJICTAaBICHUE OTBETOB YCTHO.

[Tponienypa oneHHBaHUS pPe3yAbTATOB OOYUEHHsS] MHBAIHMJOB IO JUCIUILIMHE IMpeaycMaTpUBaeT
npenocTaBieHne nHbopMauu B popMax, aJanTHPOBAHHBIX K OTPAaHUYEHUSM UX 37I0POBbS U BOCTIPUSATHUS
UHpOpPMaIUH:

JL1st i1 ¢ HapylIeHUsSIMM 3peHus:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [e4aTHOU (hopMe yBETNYEHHBIM HIPUPTOM.

J1s1 1M1 ¢ HAapyIIeHUsIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- B IeyaTHou opme.

J1s1 1ML ¢ HAapyIIeHUsIMM ONIOPHO-ABUIaTe/IbHOI0 annapara:
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- B (hOpMeE IIIEKTPOHHOTO TIOKYMCHTA;

- B IIe4aTHOU hopme.

[Tpu HEOOXOAUMOCTH ISl OOYUYAIOIIUXCS ¢ HHBATHUAHOCTBIO MPOISIYpa OLICHUBAHUS PE3YJIbTATOB
06yquI/ISI MOKCT NPOBOAUTHCA B HECKOJIBKO 3TAIlOB.
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IIpuniaoxenue 1
MHUHHUCTEPCTBO OBPA3OBAHUA U HAYKHU P®
®enepanbHOe roCyIapcTBeHHOE 0I0/ZKeTHOEe 00pa30oBaTe/IbHOe yUpesk/ieHue BbIcIIero 00pa3oBaHus

«TOMCKUM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
VIIPABJIEHUA 1 PAIIMOSJIEKTPOHUKN»

(TYCVYP)
YTBEPXIAIO
[TpopekTtop mo yueGHOMI paboTe
I1. E. Tposin
«_» 20 T

®OHJT OLIEHOYHKIX CPEJCTB I10 YYEBHOUN JUCHUIIIMHE
Mertoabl ynpaB/jieHUsl ONTHYECKUM H3/1y4EeHHEM

YpoBeHb 00pa3oBaHMs: BbICcIIee 00pa3oBaHue - MATHCTPATypa

HampaBienue noarotoBku (cneruanbHOCTh): 12.04.03 ®oToHuKA 1 onTOUHpopMaTHKA
Hanpasnennocts (npoduip): @OTOHNKA BOJTHOBOJAHBIX, HEJIMHEHHBIX U EPHOTHYECKHX CTPYKTYP
®opma 0OyueHus: OUHast

@axynbreT: @IT, PakyabTeT JJIEKTPOHHON TEXHUKH

Kadenpa: 11, Kadenpa 31eKTpPOHHBIX TPUOOPOB

Kypc: 2

Cemectp: 3

YueOnslii 1an Habopa 2015 roga

Pa3zpaboTunk:
— gpoueHT ka¢. OI1 H. 1. bypumos

3auer: 3 cemecTp

Tomck 2017
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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
T1IK-2 CIOCOOHOCTHIO BJIaJIETh METOAUKOMN pa3paboTku | J[loikeH 3HaTh OCHOBHBIE IPUHITUIIBI U ME-
MaTeMaTUYEeCKUX U (PU3MUECKHUX MOJICNICH UC- | TOMBI UCCIICIOBAHMS, Pa3pabOTKH U MPOU3-
CJIeTyeMBIX MIPOIIECCOB, SIBJICHUI M OOBEKTOB, | BOJICTBA YCTPOWCTB YIIPABJICHHS ONTHYE-
OTHOCSIIIMXCS K POeCCUOHATBLHOM chepe CKHUM M3JIy4YEHHUEM JUIsl CHCTEM KBAaHTOBOM
M OINTUYECKOH DIIEKTPOHUKHU, aMeH-
TIK-6 CIIOCOOHOCTELIO MOJIL30BATHCSI MATEMATHYECKUM p ; Gynn

anmaparom B 00JacTu TeOpuu HH(opMaIu, Ko-
JMPOBAHMS, TEOPUH HH(OOPMAITMOHHBIX CHCTEM

1 CUTHAJIOB

TaJbHBIC OCHOBBI OIITUKH, CBOMCTBA U Xa-
PAKTEPUCTUKHU CBETOBBIX I0JICH, OCHOBHBIE
3aKOHBI M MOJIEJIM PACIIPOCTPAHEHUS CBETA,
B3aMMOJCHCTBHE CBETA C BEIISCTBOM U
(dbopMUpOBaHUS ONITUYECKUX H300paKe-
HUH.;

Jlomken ymers OO0OCHOBAaHHO TTAHUPO-
BaTh HAMPABJICHUE CBOCH EATEILHOCTH B
00J1aCTH KBAHTOBOM M OIITHYECKOH 3JICK-
TPOHUKHU Ha OCHOBE aHajM3a Hay4YHO-TeX-
HUYECKOH JINTepaTyphl; aHAJIU3UPOBATH UH-
(hopMaIHio 0 HOBBIX METOAAX yIPaBICHUS
ONTHUYECKUM U3IIyYCeHUEM U THMaX ONTHYe-
CKHX YCTPOMCTB.;

JlomkeH BiaaeTh MeTonaMu OICHKH TEX-
HUKO-3KOHOMHYECKOH d(HPEKTUBHOCTH HC-
CJIeJIOBAaHUM, TPOEKTOB, TEXHOJOTUYECKUX
MIPOIIECCOB M IKCIUTyaTalliy HOBBIX IIPHOO-
POB YIIpaBJICHUS ONTUYECKUM U3TyUYECHUEM
B CHCTEMaxX KBAaHTOBOM M OIITHYECKOU
AJIEKTPOHUKH; HAaBBIKAMU aHAJIM3a HAYYHO-
TEXHUYECKOM JINTEPATYpPbl, IPOBEICHUS
IMOMCKOBBIX MCCJICAOBAHUI U IMOJTOTOBKH
OTYETOB, MPE3EHTALIUN, HAYIHBIX MyOIMKa-
LM 10 pe3ybTaTaM MPOBEACHHOTO aHAJU-
3a M BBIIOJHEHHBIX MCCJICIOBAHHU. ;

OO01e xapakTepUCTUKU TMOKa3aTeled U KpUTEpHEB

NIPUBEICHBI B TaOHIIE 2.
Tabmuua 2 — O0ume XapakTepUCTUKH MTOKa3aTeNe U KpUTEPHEB OLICHUBAHMS KOMITETEHIIHI TI0 3Tarnam

OLICHMBAHUS KOMIIETCHIIUM Ha BcCeX ATarax

Ilokazarenu u
KpUTEPUHN

3HaTh

VYMeTh

Bnanerts

OTaryHO (BBICOKHIA
YPOBEHD)

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

O6nagaer Auana3oHoOM
MIPAaKTUYECKUX YMEHUH,
TpeOyeMbIX Ui Pa3BUTHUS
TBOPYECKUX pELICHUH, a0-
CTparupoBaHus MpoodsiemM

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

Xoporto (6a30BbIH

3HaeT (aKThl, MPUHIIMIIGI,

O0nagaeT quana3’oHoOM

BCpCT OTBCTCTBCHHOCTD 3a
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YPOBEHb)

IIPOIIECCHI, OOIIHE MOHS-
THUS B TIpeJIeNiaX u3ydae-
MOH o0Jy1acTH

NPAaKTUYECKUX YMEHUH,
TpeOyeMbIX Ul pEeIICHUs
OIpeIeNIEHHBIX MTPOOJIEM B
00JIaCTH UCCIIEIOBAHUS

3aBepIleHHE 3a]1a4 B HC-
CcJieIOBaHUU, IpUcTocad-

JIMBAET CBOE TIOBEJICHUE K
00CTOSITEILCTBAM B pellie-
HUU TIpoOIeM

Y II0BIETBOPUTEIIb-
HO (TTOPOTOBBIN
YPOBEHD)

Oo6iagaer 6a30BBIMHU 00-
IAMU 3HAHUSMU

OO0mamaeT OCHOBHBIMH
YMEHHUAMH, TPEOYECMBIMHU
JJIA BBIITIOJTHCHUA HpOCTbIX
3a1a4

PaboTaer npu npsimom Ha-
OJroeHNN

Tabmuna 3 — Drarmbl

2 Peasn3anus KOMIETEeHIM I

2.1 Komnerenuus ITK-2

[TK-2: ctocoGHOCTBIO BIIA/IETh METOAMKOW pa3pabOTKH MaTeMaTHUECKUX U (pU3MUeCKuX Mopaenen
UCCIIEIyEMBIX IPOLIECCOB, BJICHUN 1 00BEKTOB, OTHOCSILUXCS K podeccnoHaabHOl chepe.

Jiis hopMHUpOBaHUS KOMIIETEHIIMA HEOOXOIMMO OCYIIECTBUTH PSiJ ATAoOB. DTarbl HOpMUPOBAHUS
KOMIIETEHIIUH, TIPUMEHSEMbIE AJIs1 3TOrO BHUIbl 3aHATUN M UCIIOJIB3YEMBbIE CPEACTBA OLICHUBAHMS IpPE.-
CTaBJICHBI B TabnuIle 3.
OPMHPOBAHUS KOMIIETEHIIMY U UCIIOIb3yEMbIE CPE/ICTBA OLICHUBAHUS

CocTtasn

3HaTh

YMmeTb

Biaanets

ConepxaHue 31a-
OB

OcHOBHBIE 3aKOHBI 1 3(-
(heKTHBHBIE aJTOPUTMBI
pemienus chopmyIrpo-
BaHHBIX 337124 Pa3pabOTKH
METOJIOB M IPHOOPOB
yIIpaBJICHUS] ONTHYECKUM
U3ITy4CHHUEM C UCIIOJIb30-
BaHMEM COBPEMEHHBIX
S3BIKOB ITPOTPaMMHPOBa-
HUSL.

[IpuMeHsITh U3BECTHBIC
METO/Ibl ¥ AJITOPUTMBI HC-
clieIoBaHUs IPUOOPOB
YIPaBIEHUS ONTUYECKUM
U3ITy4YEHUEM; PACCUUTHI-
BaTh IapaMETPhI U Xapak-
TEPUCTUKH MPUOOPOB
YIPaBIEHUS ONTUYECKUM
U3ITyYEHUEM.

HaBbikamu ananuza meto-
JIOB YIIPABJICHUSI ONTHYE-
CKUM U3JTy4eHHEM, a TaK-
e C KOHTPOJIbHO-U3MEPH-
TEJIbHOW anmapaTypoil.

Bunwl 3agstuit

* lHTepaKkTUBHbIC MpPAK-
TUYECKUE 3aHATHUS,

* HHTepakTHBHBIC T1a00-
paTOpHBIE 3aHATHUS;

* lHTepakTUBHBIC JIEK-
1IUH;

* IIpakTnueckue 3ans-
THUS,

» JlabGopaTtopHsbie pabo-
THI;

o Jlexnuwm;

* CamocTrosTenbHas pa-
ooTa;

* HTEepakTUBHBIE MTPaK-
TUYECKUE 3aHATHUS,

* HHrepakTuBHBIC 1a00-
paTOpHbIE 3aHATHUS;

* lHTepakTUBHBIC JIEK-
1K,

* IIpakrTuueckue 3aHs-
THUS;

» JlabGopaTtopHbie pabo-
THI;

* Jleknmu;

* CamocTosiTenbHas pa-
0oTa;

* HHTepakTUBHBIE MPaK-
THUYCCKUC 3aHATUA,

* HHTepakTuBHBIC 1a00-
paTOpHbIE 3aHATUS;

* JlaboparopHbie pabo-
TBI;

* CamocTrodTenbHas pa-
oora;

Hcnonb3yembie
CpeICTBa OLICHUBA-
HUS

* Oruer o naboparop-
HOU pabore;

* Ompoc Ha 3aHATHSAX;
* Pedepar;

e 3auer;

* Oruer o 1abopatop-
HOM paboTe;

* Ompoc Ha 3aHATHSIX;
* Pedepar;

* 3ayer;

* Ortuet o nmabopatop-
HOM pabore;

* Pedepar;

e 3auer;

DopMyJIMpPOBKa MOKA3aTeJIe U KPUTCPUEB OLCHUBAHUS JAHHOW KOMIICTCHIUU IIPUBEIECHA B Ta-

omune 4.

Ta6muia 4 — [TokazaTeny ¥ KPUTEPUU OLIEHUBAHUS KOMIIETEHIIMH Ha 3Tanax

Cocras

3HaTh

YMeTh

Braanern
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OtnnuHO
(BBICOKUI YPOBEHbD)

* 3HaeT MeTOo/bI YIpaB-
JICHUS OTITUYECKUM H3ITY-
YEHUEM; YCTPOUCTBO,
HNPUHIUIBI pabOThI U Xa-
PaKTepUCTHKH MTPUOOPOB
yIpaBJIeHUs] ONTHYECKUM
U3TYYCHUEM, aITOPHUTMBI
pa3pabOTKH YCTPOICTB €
HCTIOJIb30BaHUEM TIPO-
IpaMMHBIX METOJIOB U
COBPEMEHHBIC SI3BIKU
IpOrpaMMHUPOBAHMSL.;

* YMeeT NpUMEHATh
COBpPEMEHHBIE METO/IbI U
aJITOPUTMBI HCCIIE0Ba-
HUs TpOOPOB yIpasiie-
HUS ONITUYECKUM U3ITyde-
HHUEM; PacCUUTHIBATh Ia-
pameTphl U XapaKTepH-
CTHKH ITPUOOPOB yTIpaB-
JICHUSI ONTHYECKUM H3ITY-
YEHUEM C UCIIO0JIb30BaHU-
€M COBPEMEHHBIX S3BIKOB
IPOTrpaMMHUPOBAHMSL.;

* Brnazgeer HaBbIKaMU
NPaKTUYECKOH paboThI €
npubopamMu yrpaBieHUs
ONTUYECKUM U3ITyYEHU-
€M, AJITOPUTMaMH pelie-
HUSL chOPMYIUPOBAHHBIX
3a/1a4 ¢ UCIOJIb30BAHUEM
COBPEMEHHBIX S3bIKOB
IIPOrPaMMUPOBAHMS, &
TaKXe HaBbIKAMU pabOThI
C KOHTPOJIbHO-U3MEPH-
TEJILHOW anmnaparypoi.;

Xoporto (6a30BbIH

* 3HaeT MeTOo/bl yIpaB-

e OOagaer gUana3oHoOM

® Bnaz[eeT HaBbIKaMH

yYHpaBJICHUA ONITHYCCKUM
HN3JIY4YCHUCM.

YPOBEHb) JICHUS ONITUYECKUM H3ITy- | MPAKTHYECKUX YMEHHUIA, MPaKTHYECKON paboThI C
YEeHUEM; YCTPOUCTBO, TpeOyeMbIX ISl pEUICHUsI | TPUOOpaMHu YIpaBIeHHS
MIPUHIIUIIBI paOOTHI U Xa- | ONpeAeTCHHBIX MPOOJIeM | ONTUYECKUM U3TyYeHU-
PaKTEpUCTUKU IPUOOPOB | B 00JIACTH UCCIIEIOBA- €M, aJITOpUTMaMU pelie-
YIOpaBICHUS ONTUYECKUM | HUSL.; HUS COPMYIUPOBAHHBIX
U3JTY4EeHUEM, aITOPUTMBI 3a/1a4 ¢ UCMOJIb30BaHUEM
pa3paboTKH YCTPOUCTB.; COBPEMEHHBIX S3bIKOB
IpOTrpaMMHUPOBAHHAL.;
VnoBneTBopUTenbH | ¢ 3HAET YCTPOMCTBO, * OOnamaer OCHOBHEIMH | * Braneer HaBBIKAMH
0 (IIOpPOTOBBIN NPUHIUIEI paOOTHI M Xa- | YMEHHSAMH, TPEOYEMBbIMU | TPAKTHYECKON paboThI C
YPOBEHb) PaKTepUCTUKU MTPUOOPOB | ISl BHIIOTHEHUS IPO- npudopaMu yrpaBieHUs

CTBIX 3aJ1a4.;

ONTUYECKUM H3ITyYCHU-
eM;

Tabmuna 5 — Dramsl

2.2 Komnerenuus I1K-6

[TK-6: crmocOOHOCTBIO MONB30BATHCSI MAaTEMAaTHYECKUM aImapaToM B 001acTH Teopuu uHpopma-
IIH, KOOAUPOBAHMS, TCOPHH MH(OOPMALIMOHHBIX CHCTEM M CUTHAJIOB.

st hopMHUPOBaHUS KOMIIETEHIIMA HEOOXOIMMO OCYILECTBUTH PSiJ ATAoB. DTarbl (HOpMUPOBaHUS
KOMITETCHIIUH, TPUMEHSIEMBIC [UIS 3TOTO BHUJBI 3aHATHH M HCIIOIb3yeMbIe CPE/ICTBA OIICHUBAHUS IPEA-
CTaBJICHBI B TaOIHIIE 5.
OPMHPOBAHUS KOMIIETEHIINU M UCTIOJIb3yeMbIEC CPEICTBA OLICHUBAHMS

CocTasn

3HaTh

VYMeTh

Bnanets

CopepxaHnue 3Ta-
OB

OcCHOBHBIE TIPUHITUTIBI U
METO/IbI UCCIICIOBAHHS,
pa3paboTKu U mpou3-
BOJICTBA YCTPOICTB yIpaB-
JICHHSI ONTHYECKUM H3ITy-
YEeHUEM JUTsl cucTeM (oTo-
HUKHU ¥ ONTOMH(OpMATH-
K1; QyHIaMEHTAIbHBIC
OCHOBBI OIITHKH, CBOMCTBA
Y XapaKTEPUCTHKH CBETO-
BBIX I10JICH, OCHOBHEIC 3a-
KOHBI U MOJICJTH PACIIPO-
CTpaHEHHUs CBETAa, B3aUMO-
JICHCTBUE CBETA C BEIIIe-
CTBOM U ()OPMHPOBAHUS
ONTUYECKHUX CUTHAJIOB U
M300paXKeHHIA

O060CHOBaHHO TUTAHUPO-
BaTh HAIpaBJICHUE CBOCH
JESITEIBHOCTH B 00JIaCTH
(hOTOHUKH M ONITOMH(OP-
MaTHKHU Ha OCHOBE aHAJH-
3a HAYYHO-TEXHHUYECKON
JTUTEPATYPhl; aHATU3UPO-
BaTh WH(POPMAIIUIO O HO-
BBIX METOJIaX YIPaBICHUS
ONTUYECKHUM U3ITYYCHUEM
Y THIAX ONTUYCCKUX
YCTPOWCTB C UCIIOIH30Ba-
HUEM MaTeMaTH4eCKOTo
amrapara B 00J1acTH Teo-
pun nHpOpMALIH, KO-
poBaHus, TEOPUH UHPOP-
MAI[MOHHBIX CUCTEM H CHUT-
HAJIOB

Meromamu OLICHKH TeX-
HHUKO-9KOHOMHUYECKOH 3(-
(EKTUBHOCTH HCCIIE0BA-
HUI 1 MaTeMaTHYECKUM
anmaparoMm B 00J1acTH Teo-
pun HHGQOPMALIUH, KO-
pOBaHUs, TECOPUH UHPOP-
MAalMOHHBIX CHCTEM U CUT-
HAJIOB JIJIsl aHAJIN3a MTPOEK-
TOB, TEXHOJIOTUYECKUX
MIPOIIECCOB M IKCILTyaTa-
IIMH HOBBIX ITPUOOPOB
yIIPaBIICHHS ONTUYECKUM
U3JIy4YCHHEM B CUCTEMAax
¢doronuku u onronHpop-
MAaTHKH; HaBBIKAMH aHAJIH-
3a HAyYHO-TEXHUYECKON
JUTEPATypHl, TPOBEICHUS
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MTOMCKOBBIX UCCIIEIOBAHUN
Y TIOJIFTOTOBKU OTYETOB,
Mpe3eHTaINil, HayIHBIX
myOIUKalUii 1Mo pe3ysbTa-
TaM MPOBEICHHOTO aHAIH-
3a U BBITIOJIHEHHBIX HCCIIE-
JTOBAaHUM.

Bunwl 3ansatui

* llHTEepaKkTUBHBIC MPaAK-
TUYECKHUE 3aHATHUS;

* HMHTepaxkTuBHBIE J1a00-
paTopHbBIE 3aHITHUS;

* HHTepaKkTUBHBIE JIEK-
1y,

* IIpakTnueckue 3aHs-
TUS;

» JlabGopaTtopHsie pabo-
THI,

e Jlexnum;

* CamocTosTenbHas pa-
oora;

* VHrepakTuBHBIE ITpaAK-
TUYECKHUE 3aHATHS;

* HMHTepakTuBHbIE J1a00-
paTopHbIE 3aHATHUS;

* HHTepaKTUBHEIE JIEK-
Hu;

* [IpaxkTuueckue 3aHs-
TUS;

» JlabopaTtopHbie pabo-
THI,

o Jlexmmuy;

* CamocTosiTenbpHas pa-
oora;

* HHrepakTUBHBIE NTpaAK-
TUYECKHUE 3aHATHUS;

* HurepakTuBHBIE 1a00-
paTopHbIE 3aHITHS;

» JlaGopaTtopHbie pabo-
THBI,

» CamocrosTenbHas pa-
0oTa;

Hcnonb3yembie
CpeICTBa OILCHUBA-
HUS

* Oruer no 1aboparop-

HOI1 paborTe;
* Omnpoc Ha 3aHATHSX;

* Pedepar;
e 3auer;

* Otuet no nabopatop-

HOI1 paboTe;
* Omnpoc Ha 3aHATHSIX;

* Pedepar;
* 3auer;

* Oruer no naboparop-
HOIi paboTe;

* Pedepar;

e 3auer;

d)opMyanOBKa rokasareie u KpUTCPUCB OLICHHWBAHUA ,HaHHOﬁ KOMIICTCHIIMU IIPUBCACHA B Ta-

Onuue 6.
Tabnauua 6 — IToka3arenu u KpUTepHK OLEHUBAaHHS KOMIIETEHIIMY Ha JTanax

Coctasn 3HaTH YMmeTh Bnanets
Omimyno * OcHoBHble npuHIMIBE | * OOOCHOBaHHO IJIaHU- | * MeTonaMu OLIeHKH

(BBICOKUI YPOBEHbD)

¥ METOJIbI HCCIIEI0BaHUS,
pa3pabOTKU U MPOU3-
BOJICTBA YCTPOWCTB
YIPaBJICHUS ONITUYECKUM
U3ITyYEHUEM JIJISl CHCTEM
¢doronuku u onronHpop-
MaTHUKH; GyHAAMEHTAIb-
HbIE€ OCHOBBI ONITHKH,
CBOICTBA U XapaKTepu-
CTHKHU CBETOBEIX IIOJICH,
OCHOBHBIE 3aKOHBI U MO-
JIeN pacrpoOCTpaHEHUS
CBETa, B3aUMOJICHCTBUE
CBETa C BEILIECTBOM U
dbopMupoBaHus onruye-
CKHMX CHUTHAJIOB M U300pa-
JKEHHI,

pOBaTh HaMpaBJIeHHUE CBO-
el 1esITeIbHOCTH B 00J1a-
CTH ()OTOHUKH U ONITOMH-
(dhopMaTuK Ha OCHOBE
aHallM3a HayYHO-TeXHU-
YECKOU JIUTEpaTyphl; aHa-
JTU3UPOBATH HHPOpMa-
IIUIO O HOBBIX METO/AX
yIpaBICHUS ONTHYECKUM
U3ITy4YeHUEM | TUTIAX OIl-
TUYECKUX YCTPOUCTB C
HCII0JIb30BaHUEM MaTe-
MaTUYECKOTO amnrapara B
obnactu Teopuu uHdOp-
MaIiu, KOTUpOBaHus,
TEOpHH WHPOPMALIUOH-
HBIX CHCTEM U CUTHAJIOB.;

TEXHUKO-3KOHOMHYECKOIH
3¢ (eKTUBHOCTH HCCIle-
JIOBaHUI U MaTemMaruye-
CKHM anmnapaToM B o0iia-
CTH TEOPHH HHPOpMa-
IIUY, KOIMPOBAHUS, TEO-
pUM UHPOPMALTMOHHBIX
CUCTEM U CUTHAJIOB JUIS
aHaJn3a MPOEKTOB, TeX-
HOJIOTUYECKUX IpolLiec-
COB U 3KCIUTyaTalH HO-
BbIX IPUOOPOB yIIpaBiie-
HUSI ONTUYECKUM H3ITyye-
HUEM B cucTeMax (oto-
HUKH U ONTOUH(pOpMATH-
K{; HaBbIKaMU aHaJIn3a
Hay4YHO-TEXHUUYECKOH JIU-
TEpaTypsbl, IPOBEACHMUS
MIOMCKOBBIX MCCIIEI0BA-
HUW U MIOJrOTOBKH OTYE-
TOB, IIPE3EHTALNH, Hay4-
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HBIX ITyOJUKAIIUA 10 pe-
3yJbTaTam MPOBEAECHHOTO
aHaJn3a ¥ BBIITOJHEHHBIX
HCCIICIOBAHUM. ;

Xoporto (6a30BbIH

* (OCHOBHBIC IIPUHIOMIIBL

* (OOOCHOBaHHO IJIAHH-

¢ MeTonamMu OLICHKHA

BOJICTBA YCTPOMCTB
yIpaBJIeHUS] ONTHYECKUM
U3ITY4CHHUEM JUIS CHCTEM
¢doronuku u onronHpop-
MAaTHKH.;

ypOBeHI:) M MCTOJBI UCCJICAOBAaHM, | pOBATh HAIIPABJICHHUC CBO- TEXHHUKO-DKOHOMHYIECKOU
pa3pabOTKH U TIPOH3- el IesITeIbHOCTH B 00y1a- | 3¢ (PEeKTUBHOCTH HCCIIe-
BOJICTBA YCTPOWCTB CTH ()OTOHHKH M ONITOMH- | JOBAaHUU U MaTeMaTHye-
yIpaBICHUS ONTUYECKUM | (pOpMaTHKU HA OCHOBE CKHM anmnapaToMm B o0uia-
U3ITyYEHUEM JIJISl CHCTEM | aHaM3a HaAydHO-TEXHU- | CTH Teopuu WHPOpMa-
dboTroHMKHU 1 ONTOMH(GOP- | YECKOM JIMTEpaTyphl; aHa- | 1K, KOTUPOBAHUS, TE€O-
MaTuKy; GyHAaMEHTallb- | JIM3UPOBaTh HHPOpPMa- pun “HPOPMALIMOHHBIX
HbIE OCHOBBI ONTUKU, U IIUIO O HOBBIX METO/AX CUCTEM U CUTHAJIOB JIJIsI
OCHOBHBIE TIPUHITUTIBI VIPaBICHUS ONTUYCCKUM | aHaIH3a MPOEKTOB, TEX-
dbopMupoBaHus onTuye- | U3IYYCHHEM U THUIAX OM- | HOJOTMYECKHX MpoLec-
CKHX CHTHAJIOB U U300pa- | TUYECKUX YCTPOMCTB.; COB U 3KCIUTyaTaly HO-
KCHHIA; BBIX IPUOOPOB yIIpaBiie-
HUS ONITUYCCKUM U3TTyde-
HHUEM B cucTteMax (poto-
HUKH U ONITOUH(pOpMATH-
KU.;
VYrnosnerBoputenbH | * OcHoBHbIC NpUHIUTBI | * [lmanupoBars HampaB- | * MeTtomgaMu OoeHKH (-
o (HOPOFOBBIfI 1 METOJIBI MCCIIEAOBAHUS, | JICHHUE CBOCH JEATCIHLHO- (beKTI/IBHOCTI/I HCCJIeaJ0Ba-
YPOBEHB) pa3pabOTKH U MPOU3- CTH B 001acTH (POTOHMKH | HHMH U MaTeMaTHYECKUM

1 onToMH()OPMATUKHU Ha
OCHOBE aHaJIM3a HAy4YHO-
TEXHUYECKOM JINTEpaTy-

pBL;

amnmaparom B 00JacTH
TEOPHH CUTHAJIOB JJIS
aHaju3a MpuooOpoB
yIpaBICHUS ONTHIECCKIM
U3JTYYCHUEM B CHCTEMaX
¢doToHuKH 1 onTOMH(OP-
MaTHKH. ;

3 TunoBble KOHTPOJIbHBIE 3a1aHUS

Jlis peanu3anuy BbILIENIEPEUUCIIEHHBIX 3a7jad 00y4eHHUsl MCIOIb3YIOTCS TUIIOBBIE KOHTPOJIbHBIE
3aJJaHUs WIM UHbIE MaTepHhalibl, HEOOXOAMMBIE /ISl OLICHKH 3HAHUI, YMEHUI, HABBIKOB U (MJIM) OIbITA JIe-
ATEJIBHOCTH, XapaKTePU3YIOUINX 3Tanbl (JOPMUPOBAHUS KOMIETEHLUI B MpoOLEccCe OCBOEHHsI 00pa3oBa-
TEJIBHOM IPOTPaMMBI, B CIIEAYIOIIEM COCTaBE.

3.1 Temsl pedepaton
- HBCBOBHGKTPH‘{CCKHG MCTOIbI YIIPABJICHUA ONITUYCCKUM U3ITYyYCHHUCM
- MaFHHTO3HeKTqu€CKHe MCTOAbI YIIPABJICHUA OITUYCCKHUM U3ITYYCHHUEM

3.2 3auér

— CBolicTBa ONTUYECKOTO U3ITYUCHHUS.
— PacmpoctpaneHre onTHYECKOro U3J1y4€HUs B OTHOPOIHBIX M HEOJAHOPOIHBIX Cpeaax.
— XapakTepUCTUKU METOAOB YIPABICHUS ONTHUYECKUM U3JIy4EHHUEM.
— OOuue napaMeTpsl U XapaKTEPUCTUKU YCTPOMCTB YIIPABICHHS ONTUYECKUM U3ITyYEHHUEM.
— Knaccudukanust MeTon0B ynpaBieHUs: ONTHYECKUM U3ITYyYEHUEM.

HUCM.

— Mertoap! yrpaBiieHUs: ONTUYECKUM U3Ty4YEHUEM, HCITOIB3YIOIIHNE YIEKTPOONITUICCKUN IPPEKT.

AKyCTOOHTI/I‘-ICCKI/Ie MCTOAbI YHPABJICHUA ONITUICCKUM HU3JTYYCHUCM.
HBCSOSJ’ICKTPI/I‘IGCKI/IC N MAarauTO3JICKTPUUYCCKHC HpI/I60pBI YIpaBJICHUA OIITUYCCKHM H3JIy4dC-

DNeKTpoOnTHYECKUI APPEKT B KPUCTAIIIAX.
DNeKTpooNnTUYECcKHe Ae(PICKTOPHI.
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[TnanapHbIe NIEKTPOONITHUECKUE 1€(DICKTOPHI.

— Judpaxuus cBeTa Ha YIpyrux BoiHaX. bparrosckue nedueKTopsl.
— IlnanapHble akycTOONTHYECKHE JEPICKTOPHI.

— VYbTpa3ByKOBbIE pepaKLHOHHBIE AE(DIEKTOPHI.

3.3 TeMblI OIPOCOB HA 3AHATHAX
Judpakius BOTHOBOIHBIX ONTHYECKUX BOJH HA MOBEPXHOCTHBIX aKyCTUYECKHX BoiHax. Ilna-
HapHbBIE aKyCTOONTHYECKHE Ae(ICKTOPBHI.
— DnekTpoonTudeckuii 3pPEeKT B KPUCTAIIIAX.
— DNeKTPOONTHYECKHE METO/AbI YNPABJICHUS B BOJHOBOJHBIX CTpyKTypax. Ilmanapueie aiek-
TPOONTHYECKHE 1E(IICKTOPHI.
— Jludpaxuus cBeTa Ha yIpyrux BoJiHaX. MeTobl TUCKPETHOTO OTKIOHEHHS ONITUYECKOrO JIyda.

3.4 Tembl 1200paTOPHBIX PadoT
— OmnpeneneHue EKTPOONITUYECKUX MTAPAMETPOB aHU30TPOITHBIX KPUCTAIIOB
—  DNEeKTpOoONTHYECKAs MOAYIAIIHS JIA3EPHOTO U3ITYICHHS
— MHccnenoBanue IIaHaApHOTO aKyCTOONITUYECKOTO MOAYISTOpa
— MHccnenoBanue akyCTOONTHYECKOTO MOAYJIATOPA

4 MeToanuecKkue MaTepuabl
Jns obGecnieueHus mpoiiecca OOy4eHHs] U pelIeHus 3a1a4 O0ydeHHs] UCTIOIBb3YIOTCS CIEaYIoIIne
MaTepHaIbl:
— METOJMYECKHe MaTepuaibl, ONpeIestoNIie MPoLeayphl OLICHUBAHUS 3HAaHUH, YMEHUI, HaBbI-
KOB ¥ (MJIM) OTIBITA JESATSILHOCTH, XapaKTePU3YIOIINX 3TAIbl (OP-MHPOBAHHSI KOMIIETCHIIUN, COTJIACHO TI.
12 paboyeit mporpaMmel.

4.1. OcHoBHasl JUTEpPaTypa

1. Hy6numes FO.H. Teopust u npeoOpa3oBanue cUrHajaoB B ontudyeckux cucremax. / FO.H. y6-
HUMIEB. — 4-¢ u3A., ucnp. u gomn. - CI16: U3marensctBo «Jlauby, 2011. — 368 c. ISBN 978-5-8114-1156-6.
http://e.lanbook.com/books/element.php?pll cid=25&pll id=698 [DneKTpOHHBIH pecypc]. -
http://e.lanbook.com/books/element.php?pll cid=25&pll 1d=698

2. OnTHyeckue M aKyCTOONTHYECKHE CHCTeMBbl 00paboTku nHpopMmanuu: YuyebHoe mocobdbue /
bamkupos A. HW. - 2012, 100 c. [Onexrponneii pecypc] - Pexum  pgoctymna:
https://edu.tusur.ru/publications/1819, cBOGOAHBIIA.

4.2. JlonoHUTEIbHAS JJUTEpaTypa
1. MupomnukoB M.M. TeopeTuueckue OCHOBBI ONTHUKO-JIIEKTPOHHBIX NpubopoB. / M.M.
MupomHukoB. — 3-e u3g., ucnp.. - CI16: U3narensctBo «Jlanby, 2010. —704c. ISBN 978-5-8114-1036-1.
[OnexTpoHHBIN pecypc]. - http://e.lanbook.com/books/element.php?pll cid=25&pll 1d=597

4.3. O0s13aTesibHbIE Y4eOHO-MeTOoAUuYeCKHe NM0CoO0us

1. MHccrnemnoBanue akyCTOONTHYECKOIO MOIYISATOpa: MeToauyecKue yKa3aHus K J1abopaTopHOM
pabore / bypumoB H. U., [llanmapos C. M. - 2013. 12 c. [DnekrpoHHBI pecypc]| - Pexxum moctyma:
https://edu.tusur.ru/publications/2858, cBOOOAHBIIA.

2. MHccnepoBaHue XapaKTepUCTHK H3JIyUEHHUs TeIMii-HEOHOBOTO Ja3epa: Meronndeckue ykasa-
HUs K JabopatopHoii padore / [llangapos C. M. - 2012. 11 c. [DnexTpoHHsIi pecype] - Pexxum gocrtyna:
https://edu.tusur.ru/publications/2493, cBOOOIHBIHA.

3. OmnpexneneHue >IEKTPOONTHYECKUX MAPaMETPOB aHU3O0TPOIHBIX KPUCTAIIOB: MeTonuueckue
yKkazaHus K jaboparoproi padore / bypumor H. U., llangapos C. M. - 2012. 18 c¢. [DnekTpoHHBIN pe -
cypc] - Pexxum nocryna: https://edu.tusur.ru/publications/2280, cBoOOAHBIHA.

4. OnTHueckre M aKyCTOONTHYECKHE METO/Abl 00padoTku MHpopManuu: MeToauueckue ykasa-
HUS K caMocTosTenbHOM pabote / anmapoB C. M. - 2012. 22 c¢. [DnekTpoHHbIH pecypc] - Pexum nocty -
na: https://edu.tusur.ru/publications/1825, cBOOOHBIA.

5. MHccnenoBanue miaHapHOro akyCTOONTUYECKOrO MOAYJSITOpa: MeTroauueckue yKa3aHus K Ja-
6opatopHoii padore / bamkupos A. U., bypumos H. U. - 2012. 14 c. [OnexTponHsIii pecypc] - Pexxum mo-
ctyna: https://edu.tusur.ru/publications/1077, cBOOOAHBIIA.

6. DnekTpoonTHYecKas MOAYJSIUS JIa3epHOTo M3NyueHus: MeTtonnyeckue yka3zaHus K Jiabopa-
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TopHoii padote / bypumos H. U., llangapos C. M. - 2012. 15 c. [DnekrponHsIii pecypc] - Pexxum gocry -
na: https://edu.tusur.ru/publications/1065, cBOOOHBIA.

7. KBaHTOBBIE U ONTORIEKTPOHHBIE TPHOOPHI U YCTPOIcTBA: MeToanYecKre yKa3aHHs K MPaKTU -
yeckuMm 3aHsaTHsAM / MsarkoB A. C. - 2012. 53 c. [Daextponsbli pecypc] - Pexum mpocryna:
https://edu.tusur.ru/publications/2495, cBOOOAHBIIA.

4.4. ba3pl JaHHBIX, HHPOPMALIMOHHO CIIPABOYHbIE U MOUCKOBbIE CHCTEMBI
1. Scopus, Web of Science
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