MHMUHUCTEPCTBO OBPA30BAHUA 1 HAYKUA PO
degepaibHOE TOCYAAPCTBEHHOE 0I0/kKeTHOe 00pa3oBaTe/IbHOE yUpeXXieHHe BhICIIero 00pa3oBaHus

«TOMCKUI I'OCYIAPCTBEHHEBIV YHUBEPCUTET CUCTEM
YITPABJIEHVA 1 PAIVOSJIEKTPOHUKIN »

(TYCYP)
YTBEPXAHO
ITpopekTop 110 yuebHOI paboTe
II. E. TposiH
«__» 20 r

PABOUYAS TTPOI'PAMMA YUEBHOM JUCLINTTIHEI
IudpoBasi 00padoTKa CUrHAJ/IOB

YpoBeHb 00pa3oBaHusi: BbIcIIee 00pa3oBaHue - 0aka/iaBpHaT

Hanpagnenue noarotoBku (crieruanbHOCTh): 12.03.03 doToHuka u onTonHgopMaTuKa
HanpasneHHocTs (11po¢uib): @oTOHHKA He/IMHeHbIX, BOJTHOBOJHBIX U NEPUOJUYECKHX CTPYKTYP
dopma oOyueHus: OUHas

dakysnbreT: @IT, PaKy/IbTeT 3/IEKTPOHHON TeXHUKHU

Kadenpa: 311, Kadeapa 31eKTPOHHBIX MPUOOPOB

Kypc: 3

Cemectp: 5

YuebOHbI 11aH Habopa 2016 rozga

Pacripesenenue pabouyero BpeMeHH

Ne Bubl yueOHOM JesiTeTbHOCTH 5 cemecTp Bcero EayHuiib
1 Jlekuuu 18 18 yacoB
2 [IpakTryeckue 3aHATHA 24 24 4acoB
3 JlabopaTtopHbIe 3aHATHS 12 12 YyacoB
4 Bcero ayquTOpHBIX 3aHATUN 54 54 4yacoB
5 W3 HUX B UHTepaKTUBHOU (hopme 40 40 4acoB
6 CamocTosiTesibHas paboTa 54 54 yacoB
7 Bcero (6e3 5k3ameHa) 108 108 4yacoB
8 IlogroTroBka u cJjadya sK3aMeHa 36 36 4yacoB
9 OO6111ast TPyZJ0eMKOCTh 144 144 4yacoB

4.0 4.0 3.E

OK3aMeH: 5 ceMeCTp

Tomck 2017
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)peHLl Ha 3aCCJaHuM Kil(t)ﬁ:{pbl
npotokot Ne 6 ot « 19 » 1 2017 1
JIUCT COIVIACOBAHMIA

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHocTH) 12.03.03 ®oToHMKa u onTouH(dOpMatuKa, yTBep)KAaeHHoro 2015-09-03 roga,

pacCcMOTpeHa W yTBep)K/eHa Ha 3acelaHuM KadeApbl «___ » 20__ ropa, TPOTOKOMI
No

Pa3paboTumku:

notieHT Kad. TOP Bboromornos C. U.

3aBeayromumii obecreunBarolei Kad.
TOP Hemupos A. A.

Pabouasi mporpaMma coriacoBaHa C (hakyIbTeTOM, TTPOGUIMPYIOIel 1 BhIMyCKarollel KadeapaMu
HaripaB/ieHUs TTOJJTOTOBKU (CIeliaJbHOCTH).

Hekan ®OT BoponuH A. .
3aBenyroluii BeIMycKaroiieit kag.

oIl [langapos C. M.
OKCIePThI:

noueHt kad. TOP Boromonos C. 1.
nipogeccop kad. I Opsukos JI. H.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
Llenbio miperofiaBaHust JUCLUATIIMHBL «L[udpoBas 00pabOTKa CUTHA/NOB» SIBSIETCS H3yueHHe
00IIMX TIPUHIIWIIOB OMMCAHUsI CUTHA/IOB; (hOPMHUpPOBaHME 1Ie/IOCTHOTO TIPeACTaBlIeHus1 0 (HU3NUeCKUX U
MaTeMaTUUeCKHUX MOJe/siX, NMPUMeHsieMbIX /s UCC/IeJOBaHUsl aHAJOrOBbIX U LIU(PPOBLIX CUTHAJIOB;
OCBOEHHUe MeTO/I0B pacueTa rapameTpoB CUIHAJIOB.

1.2. 3agauM JUCIHUILIMHBI
— 3ajaued [aHHOM [AUCLMIUIMHBI SB/ISIETCSI OCBOEHHE CTy[JeHTaMHh MeTOJ0B WCC/Ie[OBaHUs
aHaJIOTOBBIX M LIM(POBBIX CUTHAJIOB; MPUOOpeTeHre YMeHHI U HaBLIKOB aHa/Ti3a MapaMeTpPOB CUTHAJIOB U
pacyeTa OTK/IMKOB B pe3y/ibTaTe MPOXOXKAeHWs CUTHA/IOB 10 HePePbIBHBIM U JUCKPETHBIM LIeTIsIM.

2. MecTo puciMiuinHel B cTpyKrype OITOII
HOucuuruivHa «Ludposas o6paboTka curHanos» (b1.B.0O/.3) otHocuTCs K 610Ky 1 (BapuaTvBHas
4yacTh).
[peaiecTBYIOIMMMY ~ AUCLUTUIMHAMY,  (OPMUDYIOLUMHM  HadajbHble 3HAHUS, SIBJISIFOTCS
cleiyroliye AUCLHUIUIMHBL: MaTteMmaTtuka, @usmka, JeKTpOoTeXHUKA U 3/1eKTPOHUKA.
[MocnenywOmUMH  JUCLIMIUIMHAMM ~ SIBAISIFOTCS:  AKYCTOONTUYeCKHe  MeTofibl  06paboTku
MH(pOpMaL1K.

3. TpeboBaHusA K pe3y/jbTaramM 0CBOEHHs JUCIUII/THHBI

IMpotecc U3yueHUs: TUCLMTUIMHBI HaTIpaB/ieH Ha (hOpMUPOBaHKE CeAYIOIINX KOMITeTeHIHIA:

— OIIK-1 ciocoOHOCTBIO TIPeACTaB/IsATh a/|eKBaTHYI0 COBPEMEHHOMY YPOBHIO 3HAHUH HAay4YHYIO
KapTHHy MHpPa Ha OCHOBe 3HaHMs OCHOBHBIX TIOJIO)KEHHM, 3aKOHOB M METOJOB eCTeCTBEHHbIX HayK U
MaTeMaTHKU;

— OIIK-2 crioco6HOCTBIO OCYIIeCTB/IATh TIOUCK, XpaHeHue, 00paboTKy v aHa/iv3 WHGOPMaLUU
W3 pa3/IMYHbIX UCTOYHUKOB W 0a3 /IaHHBIX, MPEJCTaB/ATh ee B TpeOyeMoM (opMmare C MCI0/Ib30BaHUEM
MH(OPMALIMOHHBIX, KOMITBIOTEPHBIX 1 CETeBBIX TEXHO/IOTH;

— TIK-1 crmioco6HOCTEIO K aHa/IM3y MTOCTAB/IEHHOM 3a/laur UCC/Ie/0OBaHUH B 00/1acT (DOTOHUKU U
ONTOMH(OPMAaTUKY;

B pe3ynbrare u3ydyeHus JUCLUIUTMHBI CTYZEHT [JO/DKeH:

— 3HaTh 3HaYeHWe W MEeCTO TeOPUM U TeXHWKH LIM(PPOBOH 00OpabOTKH CHIHA/IOB B CHUCTEME
COBPEMEHHOT0 YPOBHSI HayUHbIX 3HAHHWI; OCHOBHBIE TTOHATHS B 00/1aCTy Mpe/cTaBieHuss HHGHOPMaL 1
criocoboB ee xpaHeHUs, 00pabOTKM ¥ aHanM3a W3 pa3/UUYHbIX HCTOYHUKOB M 0a3 [AaHHBIX C
WCTIO/Ib30BaHWeM HMH(OPMAIIOHHBIX, KOMIIbIOTEPHBIX U CETEBBIX TEXHOJIOTWM; TEeH/EHIUH pPa3BUTUS B
obsacTy GOTOHUKY U ONITOMH(OPMATHKU U OCHOBHBIE 3a/Jauy UCC/Ie0BAHUH B 3TOM 00/1acTH.

— yMeThb TpeJCTaB/IsATh BO3MOXXHOCTHM M OrpaHWveHusi 11¢ppoBoii 06paboTKy CUrHajloB Ha
OCHOBe 3HaHWsI OCHOBHBIX TI0JIO)KEHHH, 3aKOHOB M METOZIOB MaTeMaTHKH, MHPOPMAaTHKH 1 /IeKTPOHUKHY;
OCYILIeCTB/IATh TOMCK, XpaHeHHe, 00paboTKy U aHa/iu3 MH(pOpMaLMU U3 pa3/MuUHbIX HCTOUYHUKOB U 0a3
JAHHBIX, TIPE/ICTAB/IATh ee B TpeOyeMoM ¢opmMare C UCTOIb30BaHUEM HH(POPMALMOHHBIX, KOMITHIOTEPHBIX
Y CeTeBBIX TEXHOJIOTHM; MPOBOAWUTH aHa/IN3 MOCTaB/IeHHOM 3a/jauM Ucc/iejoBaHUN B 00/1acTy (POTOHUKU U
ONTOMH(OPMAaTHKH.

— B/ajieTh HaBblKaMM COBPEMEHHbIX MeETOJO0B LM(poBOM 00pabOTKM CHUrHa/NIOB; HaBbIKAMU
TIOMCKa, XpaHeHWsi, 00pabOTKM W aHanm3a WHGOPMAlMM W3 PA3/TUUHBIX MCTOYHHUKOB U 0a3 JaHHBIX,
npescTaBiaeHusi ee B TpebyeMoM ¢opmare € McCHonb30BaHHEM HH(OPMALMOHHBIX, KOMITbIOTEDHBIX U
CeTeBBIX TEXHOJIOTHI; HaBbIKAMH aHa/M3a MOCTaB/IeHHOW 3a/lau WCC/eOBaHUNA B 00/1acT GOTOHUKU U
ONTOMH(OPMAaTUKH.

4. O0beM AMCHMILIMHBI M BUABI YU4e0HOH padoThI
OO1iast TPYA0EMKOCTh JUCLIMIUIMHBI cocTaBisieT 4.0 3aueTHbIX eJUHMIIBI U TIpeJCTaB/ieHa B
Tabmuie 4.1.
Tabsmura 4.1 — TpyA0eMKOCThb AUCIUTTAHBI

Buzibl yueGHOM /leATeIbHOCTH Bcero uacos CemecTpsl

5 cemecTtp
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AynuTopHbIe 3aHATHS (BCETo) 54 54
Jlekuym 18 18
[IpakTyeckue 3aHATHA 24 24
JlabopaTtopHbie 3aHATHUS 12 12
W3 HUX B UHTEpaKTUBHOU (opme 40 40
CamocTositenibHast paboTa (Bcero) 54 54
OdopmreHre 0TUETOB T10 JJabopaTOpHLIM paboTam 18 18
[TpopaboTKa JIeKIMOHHOTO MaTeprasa 8 8

[ToaroToBkKa K mpakTUUeCKUM 3aHSITHSM, CEMAHapam 28 28
Bcero (6e3 sk3ameHa) 108 108
ITogroroBka u czlaya sK3aMeHa 36 36
OO01ast TpyJ0eMKOCTb U 144 144
3aueTtHble Eavnnibl TpygoeMKoCTH 4.0 4.0

5. Copepxanue AUCIUIIUHBI

5.1. Pa3jenbl JMCHUNIMHBI 1 BU/IbI 3aHATHMN
Pa3fenbl AUCLUTIIMHBI ¥ BU/IBI 3aHATHH TTPUBE/IeHbI B Tabmmile 5.1.

Tabsuria 5.1 — Pa3zenbl AUCIUIUTAHBI ¥ BUZbI 3aHATUN

x = £
al
T ‘S a - v
S &, = 8z 2 £
= g | g | 5 85| &f
Ha3BaHus pa3s/ieio JUCLUIUTAHbI g £ = 5 2 3 & &
= i F E B i
: £ £ =g g%
5o O =
=9 = =
= )
5 cemecTp
1 BpeMeHHO# U crieKTpabHbIM aHa/n3 5 8 8 21 42 | OIIK-1, OIIK-
NepyuoJuecKrx U Herlepuoinye cKux 2
CUTHAJIOB
2 TIpoxoxkzeHue CUrHajioB uepes 4 4 4 14 26 | OIIK-1, OIIK-
JIUHEMHbIe 37IeKTpUUeCKUe Lieru 2
3 CnieKTpanbHbIM aHa/INU3 AUCKPETHBIX 5 6 0 9 20 | OIIK-1, OIIK-
CUTHaJIOB 2
4 ObpaboTKa cUrHaioB 1[U(hPOBLIMU 4 6 0 10 20 | OIIK-1, OITK-
bunsTpamu 2, [IK-1
Wtoro 3a cemecTp 18 24 12 54 108
Wtoro 18 24 12 54 108
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5.2. CogeprxaHue pa3/je/ioB AMCHUILUIAHBI (M0 JIeKIUAM)

CojiepskaHuie pa3/ienioB AUCLUIUINH (T10 JIEKLIUSIM) TIpUBe/ieHo B Tabsuile 5.2.

Tabsmura 5.2 - CofepykaHue pa3/esioB JUCIUTIIVH (TI0 JIEKIUSIM)

3 <]
2 s
g Sz
CopeprkaHuve pasziesioB JUCLIUIIIVHBI 110 =] > T
HaspaHus pasjesnos ACP pasa A - o &
JIEKLIUSIM 3 S =
e 2=
=Y o 2
= S
5 cemecTp
1 BpeMeHHO# U cieKTpabHbIN Knaccudukaiyst CirHaioB U OCHOBHbIE 5 OIlIK-1,
aHa/u3 nepuoAuvyeCcKux u onpenesieHus1. Pusnyeckue OIIK-2
HerepuoJuyeCKUX CUrHaIOB XapaKTepUCTHUKU cUrHaioB. O60611ieHHast
CTPYKTYpHasi CXema CHUCTeMbI Tlepesjaun
vH(popMaLu. Mojenu CUrHanoB U
CIIOCOOBI UX MaTeMaTHUeCKOTO OMHUCAHUS.
O0606mieHHsbIM psify Dypbe. [ToHsITHE
criektpa. KommniekcHoili psif @ypee u ero
TIpUMeHeHue [i71s1 TapMOHUYeCKOro
aHanusa. TeopeMsl O CrieKTpax
Htoro 5
2 TIpoxoXkzeHue CUrHasioB uepes JIuHeliHble CTallMOHAPHBIE LIeMNH. 4 OIIK-1,
JIUHEeNHbIe 3/1eKTpUUecKue Liernu NmnynscHas v nepexopHas OI1K-2
XapaKTepUCTHKH, UX CBOMCTBA. MeTozbl
WCCJIeIOBAHUS MIPOXOJKEHUSI CUTHATIOB
yepe3 JIMHeMHbIe LieMu: NPSIMOU,
BpeMEeHHOM, KOMIIJIEKCHBIX aMILTUTY/,
CHeKTPa/IbHbIM MeTO/, U ONlepaTOpPHbIN
MeTO[.
Nroro 4
3 CnieKkTpanbHbI{ aHa/In3 JUCKPEeTHBIX | MaTemaTnyecKoe oIycaHye CUTHajoB C OIIK-1,
CHUTHAJIOB OrpaHUUYeHHBLIM CrieKTpoM. Teopema OIlIK-2
KotenbHukoBa. [IucKpeTHbIe
ripeobpa3oBanusi @ypre (AI1P) u ux
cBoiicTBa. [lucKpeTHbIe TpeoOpa30BaHUs
Jlariaca (T1JT) u z-ripeobpa3oBaHust
Ntoro
4 O6paboTKa curHanoB IUGPOBEIMU | BBesieHMe B 1U(POBYIO (DU/IBTPALIHIO. 4 OIlK-1,
¢bunsTpamMu TpaHcBepcasbHble U peKypCHBHbIe OIIK-2,
1rdpoBbie GDUMLTPLI. MeTo/Ibl CUHTE3a IK-1
LU(PPOBBIX PUTETPOB
Ntoro 4
Ntoro 3a cemecTp 18

5.3. Pazgenbl AMCHUIUIMHBI M MEX/UCIUII/IMHAPHBIE CBS3M C 00eCneunBalIUMH (PeAbIAYIMMHI)
4 o0ecrnieyrBaeMbIMH (MOC/IEAYHOIUMHU) AUCHHUIITHHAMHA
Pa3ziesibl JUCHIATIIMHBI M MEXXAUCIIUTUTMHAPHBIE CBSI3U C 00eCreunBarouMu (TpeabIIyIuMK) 1

obecreyriBaeMbIMH (T10C/IAYIOIIMMU) JUCLITIIMHAMMU TIpeJiCTaB-/ieHbl B Tabuiie 5.3.
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Tabsura 5.3 - Paszesnbl AUCITUTUTUHBI M MEXIUCIIUTTAHAPHBIE CBSI3U

Ne pa3zesnoB JaHHOM AUCLIUIIHEI, /1711 KOTOPBIX
HeoOXouMOo H3yueHre 00eCTieunBaroLX U

HanmeHoBaHKe JUCLAILIMH obecrieurBaeMbIX JUCLUATIIMH
1 2 3 4
[IpepmecTBytoLMe JUCLUTIIMHBI
1 Maremaruka + +
2 ®dusuka + +
3 DJIeKTPOTeXHUKA U 3/1eKTPOHUKA + +

[Mocneaytoliyie AUCHUATIIMHBI

1 AkycroornTiueckre MeTozbl 00paboTKH
vHbopMalmu

+ +

5.4. CoOTBeTCTBHE KOMIIETeHI[HH, (HOPMHPYeMBbIX NMPH W3yYeHHH JUCHUIUIMHBI, H BUJ0B 3aHATHH
COOTBeTCTBHE KOMIETEHIMH, (HOPMHUDPYEMbIX TPU W3yUEHWU JUCLIUTIIMHBI, U BUJOB 3aHATHN
TIpe/iCTaB/IeHo B Tabmwie 5.4

Tabmuia 5. 4 — CoOTBeTCTBMe KOMIMETeHLMM W BHUJOB 3aHATHH, (OPMHUPYeMBIX TIPU H3yueHUU
VICLIUTIJTUHBI
Buppl 3aHaTHM
35}
= =
3 : g
= = & 'S
= T T ="
= ) &=}
il = o o g
(<]
g = S = % ®DopMbI KOHTPOJIS
S 2 2 I 5
= < < s E
S = 5 = ®
N4 = S S
E =9 5
< o @]
© O o
& : :
= S
OIIK-1 + + + + KonTtponbHas pabora,
OrTuert 110 1abopaToOpHOM
pabote, Omipoc Ha 3aHSATHUSX,
Tect
OIIK-2 + + + + KonTtponbHas pabora,
Otuert 110 1ab60paTOPHOM
pabote, Ompoc Ha 3aHSTHUSX,
Tect
IMK-1 + KonTtposbHasi pabora,
Ornpoc Ha 3aHATUSIX

6. InTepakTHBHBbIE MeTOABI K ()OPMBI OPraHU3aIUH 00yUeHHUA
TexHO/IOTUM WHTEPAKTUBHOTO OOyueHWs TpU pa3HbIX (OpMax 3aHATUN B uyacaxX IPUBEJEHbI B
Tabmumie 6.1
Tabsuria 6.1 — TexHOOTMM UHTEPAKTUBHOTO 00yUYeHUst TIPY Pa3HbIX (hopMax 3aHATHH B yacax

WHTepakT
VHTepakTHBHbIE NHuTepakTyBHbIE
MeTtonpbl 150:3318 (S Bcero
TIpaKTUUeCcKHe 3aHsATUS | JlabopaTopHbIe 3aHSATHUS
JIeKLIUU
5 cemecTp
Pabota B KoMaH/ie 8 10 18
IIpesenTaruu ¢ 8 6 14
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HCII0/Ib30BaHHEM

pa3faTouyHbIX
MaTepuasoB C
obcyxIeHreM
[TorCKOBBIN MEeTOZ 4 4 8
Wtoro 3a cemecTp: 20 10 10 40
Utoro 20 10 10 40
7. JIabopaTopHbie paboThI
HanmeHoBaHue 1abopaTopHbIX paboT rpuBefeHo B Tabmuiie 7.1.
Tabsura 7. 1 — HaumeHoBaHHe 1ab0paTOPHBIX paboT
o L s
B L
o = =
S o
6 6 S 5 2 &
Haspanwust paszenos Cogeprxkanue abopatopHbIX paboT g S
=
S =
2 g
= S}
5 cemectp
1 BpeMeHHOM U CIeKTpasbHbIN [IpakTyKa arrapaTypHOro aHajausa 8 OIIK-1,
aHam3 NepuoAnuvYeCcKux u CUTHAJIOB BO BpeMeHHOM 1 YaCTOTHOM OI1K-2
HerepruouYeCKUX CUrHasIoB obnacTsx.VccnenoBaHue CrieKTpOB
YIPAaBJISIOLIUX CUTHAIOB
Nroro 8
2 IIpoxoxkzeHue CUrHa/IoB uepes IIpoxoxkaeHue yrpaB/soLUX CUTHA/IOB OIIK-1,
JIMHEMHBbIe 37IeKTpUUeCKUe Liern yepe3 JIMHeNHbIe LeNu OIIK-2
Ntoro 4
Nroro 3a cemecTp 12
8. [TpakTUueckue 3aHATHS (CeMHUHAPHI)
TeMaTHKa TIpaKTHUeCKUX 3aHITUMN (CeMUHApPOB) TIpUBeZieHO B Tabwiie 8.1.
Tabnuiia 8. 1 — TemMaTuKa MpakTHUeCKUX 3aHITUN (CeMHUHApPOB)
g g s
= 4=
3 = 0
z s 8
Haspanwst paszenos CopeprkaHve mpakTUYeCKUX 3aHSITUU § = B GE
=
S =
2 5 g
= ©
5 cemecTp
1 BpeMeHHO# U crieKTpabHbIN dusnueckKre XapakTepUCTUKN CUTHAJOB. 8 OIlK-1,
aHa/in3 nepuoAuvYecKux u OrnpefeneHyve CrieKTpajibHbIX OIlIK-2
HeIepuoJyeCKUX CUrHAIOB XapaKTepUCTUK MepUOANYeCKUX
curHasoB. OnpesiesieHNe CrIeKTPaIbHbIX
XapaKTepUCTUK HerepuogrudeCcKux
CUTHAJIOB.
Nroro 8
2 IIpoxoXjeHre CUTHa/IOB Yyepe3 [TepenarouHas GyHkius Henu, AUX u OIlIK-1,
JIMHeNHBbIe 3/IeKTpUYeCKHe Lienn ®UX nenu. BpemeHHble XapakKTepUCTUKU OIIK-2

1jery. BpemeHHOM MeTo/| MCC/ie0BaHKs
TIPOXOXKJIEHUsI CUTHAJIOB Uepe3 JIMHeHHbIe
tjert. OriepaTopHbIN MeTo[
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WCCrieJOBaHUS TPOXOXKEHUSI CUTHAIOB
yepe3 JIMHeNHbIe LIeMNH.

Nroro
3 CnieKkTpanbHbl{ aHa/IN3 JUCKPETHBIX | PacueT crieKTpasbHbIX XapaKTepUCTHUK 6 OIIK-1,
CUCHAJIOB JVCKPeTHBIX CUTHaJIoB. JIUCKpeTU3aLys OIIK-2

aHaJI0roBOro CUrHasa v pacyet
CIMeKTPabHOM MJIOTHOCTHU AUCKPETHOU
nocsiezioBaresibHOCTH. [Ipsimoe 1
obpaTHOe IUCKpeTHOe Mpeobpa3oBaHue
dypre. Z- npeobpasoBaHue.

Wtoro 6
4 O6paboTKa curHaioB 1[UbpoBbIMH | YaCcTOTHBIE U BpEMEHHbIe 6 OIlK-1,
¢bunbTpamMu XapaKTepUCTUKU TPAHCBepPCa/IbHBIX U OIIK-2

PEeKYPCUBHBIX LIU(PPOBBLIX (DUTBTPOB.
[TpoxoxxJeHre CUTHa/IOB uepe3
urdpoBbie GunbTpbl. CHHTE3 LUGPPOBBIX
¢GuIbTpOB.

Wtoro 6

Nroro 3a cemectp 24

9. CamocrosiTesibHast padoTa
Buzbl camocTosiTeNlbHOM paboThl, TPYA0eMKOCTh U (hopMUpyeMble KOMITeTeHLIMH TIpeJCTaB/eHbl B
tabmie 9.1.
Tabnuia 9.1 - Bugbl caMocTosiTesIbHOM paboThl, TPYI0EMKOCTb U (JOPMHPYeMble KOMITeTeHLIUH

g L=
= b <
g =2
Buabl camocTosTenbHOM g > O
Hassanus paszesnos 2" =y ®OopMbI KOHTPOJIS
paboTsl ¥ s g
S =
= oy
=Y 9 9
= S
5 cemecTp
1 BpemeHHOM 1 [ToaroroBka K 7 |OIIK-1, |KouTposbHas pabora,
CTeKTpaJIbHbIM aHaIu3 MpaKTUYye CKUM 3aHATUSM, OIIK-2 Oripoc Ha 3aHATHSAX,
MepruoiuYeCcKux u ceMHHapam Ortuet 110 1ab0paTOpHOM
HeTepruogruUeCKUX Te, Tect
eneprnoaec ITpopaboTKa JIeKIMOHHOTO 2 pabore, Tec
CUTHAJIOB
Marepuasa
OdopmiieHre 0TUETOB TI0 12
nabopaTopHbIM paboTam
Wtoro 21
2 Ilpoxoxpaenue curHanos | [logroroBka K 6 OIIK-1, |KouTposbHas pabora,
yepes TMHEeHbIe TpaKTU4Ye CKUM 3aHATUSM, OIIK-2 Ornpoc Ha 3aHATUSIX,
3JIeKTpHAYeCKUe Lenu ceMHHapam Ortuet 1o 1abopaTopHO
abore, Tect
ITpopaboTKa JeKIIMOHHOTO 2 p ’
Marepuasa
OdopmiieHre 0TYETOB T10 6
naboparopHbIM paboTam
Utoro 14
3 CnekTpanbHbli aHanu3 | [logroroBka K 7 |OIIK-1, |KouTposbHas pabora,
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[IMCKPeTHBIX CUT'HAaJIOB NIPaKTUYeCKUM 3aHATHSM,
ceMuHapaMm

ITpopaboTKa JIeKIOHHOTO 2
Marepuasna

Htoro

OIIK-2

Onpoc Ha 3aHATUAX

4 O6paboTKa CUTHAJIOB [ToaroToBKa K OIIK-1, |KoHTposbHast pabora,
1rdpoBbIMU GUIBTPAMU | TIPAKTUUECKUM 3aHSTUSIM, OIIK-2 Ornpoc Ha 3aHATUSAX
ceMuHapaMm
ITpopaboTKa JeKIIMOHHOTO 2
Marepuasna
Wtoro 10
Wtoro 3a cemecTp 54
[ToaroroBka K 3k3amMeHy / 36 OK3aMeH
3a4eTy
Wtoro 90

10. KypcoBas pa6oTa (nmpoeKr)

He npegycmorpeno PYII

11. PeliTMHrOBas cucTeMa AJIA OL[€HKH YCII€eBd€MOCTH CTYAEHTOB

11.1. Ban/jbHbIe OLEHKH /11 3/IeMeHTOB KOHTPOJIsl

Tabmuiia 11.1 — banbHbBIe OLIEHKH [/ 37IEMEHTOB KOHTPOJIS

. . MakcrMasbHbIN
. MakcyManbHbIN MaxkcuManbHbIN
DneMeHThI yueOHOM 0asin 3a mepuo/, Bcero 3a
6am1 Ha 1-yro KT c| ©Gann 3a nmepuof,
JleaTeIbHOCTH mexay 2KT u Ha ceMecTp
Havasa cemectpa | Mexay 1KT u 2KT
KOHeL| ceMecTpa
5 cemecTtp
KoHTposbHasi pabora 12 6 24
Onpoc Ha 3aHATUSIX 4 10
OTueT 1o y1labopaTopHOM 16 24
pabote
Tect 6 6 12
Wtoro Makcumym 3a 22 24 24 70
nepro/,
JK3aMeH 30
Hapacraroiym utorom 22 46 70 100

11.2. ITepecuet 0a/I/I0B B OLIEHKH 3a KOHTPO/IbHbIE TOUKHU
[Tepecuet 6asyIOB B OL|eHKU 3a KOHTPOJIbHBIE TOUKU TIpe/iCTaB/eH B Tabmmie 11.2.
Tabnuiia 11. 2 — ITepecueT 6a//IOB B OLIEHKH 32 KOHTPOJIbHbBIE TOUKU

banel Ha jaTy KOHTPOIBHOM TOUKH OueHka
> 90% oT MakcuMasibHOM cyMMbl OansioB Ha gaty KT 5
Ot 70% no 89% oT MakcuMasbHON cyMMbI OansioB Ha gaty KT 4
Ot 60% 10 69% OT MakCcHMMaabHOW CyMMBbI OasioB Ha aary KT 3
< 60% OT MakCMMasbHOM CyMMbI OasiioB Ha gaty KT 2
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11.3. ITepecuer cymMMbI 6a/IJIOB B TPAAMIIMOHHYIO U MEXX/YHAPOJHYIO OL{€HKY
[TepecueT cymMMbl 6as/IOB B TPaJULIMOHHYIO U MEXXYHApOAHYIO OLIEHKY TpeJcTaB/ieH B Tabmuie
11.3.
Tabmuua 11. 3 — [NepecueT cymMMbI 0a/lI0B B TPaAULIMOHHYIO U MeXKAYHAPOJHYIO OLIEHKY

WToroBast cymma 6asios,

Ouenka (I'OC) YUUTBIBAET yCMEIIHO CAaHHBIN Ouenka (ECTS)

9K3aMeH

5 (0T/IMUHO) (3aUTEHO) 90 - 100 A (oTrM4HO)
85-89 B (oueHs xopo11o)

4 (xopol1io) (3auTeHo0) 75 -84 C (xopo110)
70 -74
65 - 69 D (yaoBnieTBOpUTEHHO)

3 (YAOB/IeTBOPUTEJBHO) (3aUTEHO) 60 - 64 E (HocpeAcTaerio)
2 (HeYOB/IECTBODUTEIHO) (He Hike 60 6asoB F (HeyzmoB1eTBOpPUTEJILHO)

3aUTEeHO)

12. Yueb6Ho-MeTOAMYeCcKOe M HH(OPMAIJHOHHOE 00ecrieyeHHe AUCIUILIMHBI

12.1. OcHoBHas 1uTEepaTrypa
1. PaguorexHuueckue 1jenu u curHasnbl. Yacts 1 Teopust CUTHAOB U JIMHEHHbBIE Tieny: Y yeOHOe
nocobue / Kaparaeea H. A. — 2012. 261 c. [DnekTpoHHblii pecypc] - Pexum gocrtymna:
http://edu.tusur.ru/training/publications/2798, nara obpamenus: 01.02.2017.
2. PaguorexHuueckue 1ienu ¥ curHanbl. YacTb 2 [JuckpeTHasi 00paboTKa CUTHA/IOB U LU(poBast
¢uneTpauusi: Yue6Hoe mocobue / KaparaeBa H. A. - 2012. 257 c. [DnekrponHHslid pecypc] - Pexxum
poctyma: http://edu.tusur.ru/publications/2799, mara obpaienusi: 01.02.2017.

12.2. lono/siHMTE/IbHAS IUTEpaTypa
1. Cepruenko A.b. IludpoBast 06paboTka curHanoB: YueOGHOe mocoOue /sl BY30B. - 2-e U3, -
CII6.: TTutep, 2007. - 750[2] c. (Hammuue B 6ubmoTeke TYCYP - 50 3k3.)
2. backakoB C.M. PaguoTexHruecKye 1€MW W CUTHa/Ibl: YUeOHUK /1 BY30B. - 5-e uszm. - M.:
Bricmias 1mikomna, 2005. - 462[2] c. (Hamuuue B 6ubmoreke TYCYP - 302 3K3.)
3. [Henucenko A.H. CwurHanel. Teopetuueckass pajguorexHuKa. CripaBouHoe Tocobue.—M:
Topsiuas nuaMs-TenekoM, 2005.—704 c. (Hamuue B 6ubmioreke TYCYP - 101 3K3.)

12.3 YuebHo-MeTOgMUEeCKHE T0CO0HS

12.3.1. O6sa3aTenbHBbIE YUeOHO-MeTOHYEeCKHe MoCco0ust

1. PaguorexHuueckue 1end U curHaabl. Yacte 1: JlabopaTOpHBIM TIPaKTHKYM IO KypCy
«PaguoTexHuyeckue 1eny U curHabl». Teopus curHanoB. / KaparaeBa H. A., boromosios C. 1. - 2013.
36 c. [DnekTpoHHbIM pecypc] - Pexxum poctyna: http://edu.tusur.ru/publications/3417, mata obpaiteHus:
01.02.2017.

2. PaaunorexHuueckue 1ienu U curHanbl. Yacts 1 Teopus cMrHa/IOB W JIMHEHHBIE 1iend: Y 4eOHo-
MeTonudeckoe rocobue / Kaparaesa H. A., Kucenes I1. C. - 2012. 34 c. [9nekTpoHHbIH pecypc] - Pexxum
poctyma: http://edu.tusur.ru/publications/2790, nara obparenus: 01.02.2017.

3. PaguorexHuueckue rieny U curHanbl. Yacts 2 JIMckpeTHast 00paboTKa CUTHA/IOB U LUdpoBast
¢dunbTparus: YuebHoe nocobue / Kaparaea H. A. - 2012. 257 c. [OnekrpoHHbIH pecypc] - Pexxum
poctyma: http://edu.tusur.ru/publications/2799, mara obpamenus: 01.02.2017.

12.3.2 YyeOHO-MeToAMYeCKHE I0CO0US /IS JTUL] C OTPAaHUYEHHBIMH BO3MO)KHOCTSIMH 3/|0POBbSA
YuebHO-MeTOANYeCKHe MaTepHabl [jisi CAaMOCTOSTeIbHOW M ayUTOPHOM paboThl 00yUaroI[uXCst
W3 YuC/la WHBaIW/JOB IPefOCTaB/IsOTC B (hopMax, aflanTUPOBAHHBIX K OFPaHUYEHUSIM UX 3[J0POBbSl U
BOCTIpUSITUS MHOPMaLIMK.
Jis M1 ¢ HapylleHUsIMHM 3peHHUs:
- B (hopMe 3/1eKTPOHHOTI'0 JOKYMEHTa;
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- B IeyaTHOM (hopMe yBe/IMUeHHBIM HIPHU(TOM.

JIist a1 ¢ HapyLIeHUusIMM cJIyXa:

- B (hopMe 7IeKTPOHHOTO JOKYMEHTa;

- B reyaTHOM (popme.

JIis1 i1 ¢ HapyLIeHUsIMHM OTNOPHO-JBUraTe/IbHOI0 anmapara:
- B (hopMe 3/IeKTPOHHOTO [JOKYMEHTa;

- B reyaTHOU (hopme.

12.4. ba3bl JaHHBIX, TH()OPMAMOHHO-CIIPABOYHbIE, IOUCKOBbIE CHCTeMbI U Tpefyemoe
NporpaMMHoe obecrieueHue

1. OG6pasoBareybHBIN TOpPTan yHUBEpCUTeTa, OMO/IMOTeKa yHUBEPCUTeTa.

2. ba3sbl jaHHBIX, MTH(POPMaLJMOHHO-CIIPaBOYHbIe U [IOMCKOBbIe CUCTeMbI B Internet.

13. MaTepua/ibHO-TeXHHYECKOe o0ecreyeHUe AUCIUILTHHBI
13.1. O61ue TpedOBaHKA K MaTepHa/IbHO-TEXHUYECKOMY 00eCTIeueHHI0 JUCIHUITHHBI

13.1.1. MaTrepuaibHO-TEXHHUECKOe 00ecrieueHue /Jisi IEKIMOHHBIX 3aHATUHH
[nst ipoBeleHrsI 3aHSATUM JIEKLJMOHHOTO THIIA, PYIIOBBIX U UHAUBUAYATbHBIX KOHCY/IbTALUM,
TEKYII[er0 KOHTPOJISI U TIPOMEXKYTOUHOW aTTeCTallud WUCTIONb3yeTcss yueOHas ayiuTopusi, C KOJIMYeCTBOM
TI0Ca/IOUHBIX MeCT He MeHee 22-24, obopyoBaHHas JOCKOU 1 CTaHAApTHOHN yuebHOM Mebenbio. MiMeroTcst
Har/IsiZiHbIe TIOCOOUS B BU/ie TIPe3eHTall|H 10 JIEKIMOHHBIM Pa3/iesiaM JUCIUITAHBIL.

13.1.2. MaTepua/ibHO-TEXHHYeCKoe o0ecrieueHue /sl NPaKTHYeCKUX 3aHATHI
[nisi TipoBefieHUs] TIPAKTUYECKUX (CeMHHAPCKUX) 3aHSTHUM MCIO/b3yeTcsl ydeOHasi ayAuTOpHs,
pacriosiokeHHast 1o agpecy 634034, Tomckas o6nactb, . Tomck, Bepummauna ymuia, g. 47. Coctas
obopygoBanusi: YuebHasi Mmebesib; [Jocka

13.1.3. Marepua/ibHO-TEXHUUYECKOe ofecreueHue /i1 J1adD0paToOpHbBIX padoT

Onsi  mipoBefeHusi  /1abOpaTOpPHBIX — 3aHATHM — WCIOMB3yeTcs — y4ueOHO-MCC/e/[oBaTebCKast
BBIUMC/IUTE/IbHAs j1aboparopusi, pacronokeHHass 1o azpecy 634034, Tomckas ob6nacte, I. TOMCK,
Bepumanna ynuija, g. 47, 3 atax, ayg. 314. CocrtaB obopyznoBanus: YueOHasi MeOesnb; KoMribroTepsl
Ksacca He Hwke Intel Pentium G3220 (3.0GHz/4Mb)/4GB RAM/ 500GB ¢ 1I1MpoKornoioCHbIM AOCTYIIOM
B Internet, ¢ MoHutopamu Tuma Samsung 24" S24B350 — 8 wr.; Kcrnosb3yercs JULIEH3MOHHOE
rporpaMMHOe o0ecrieueHue, MakeTbl Bepcreli He HIpKe: Microsoft Windows XP Professional with SP3;
Matlab v6.5

13.1.4. MaTepua/ibHO-TEXHHYECKOe 00ecreueHue /ijisi CaMoCTOSITe/IbHOH PadoThI
[nsi camocTosiTe/TbHOM paboThl WCTONb3yeTcsl yueOHasi ayauTOpUsi (KOMITbIOTEPHBIM Kace),
pacrioniokeHHass 1o azpecy 634034, r. Tomck, yn. Bepumnuna, 47, 1 stax, ayn. 126. Cocras
obopygoBanusi: yueOHast Mebesb; KoMIibioTephl Kinacca He Hike [IDBM INTEL Celeron D336 2.8I'Tw. -
4 1wT.; KoMmmbloTephl TofKatoueHbl K ceti MHTEPHET u obecrieunBarOT [JOCTYIT B 37€KTPOHHYIO
MH(pOPMaI[MOHHO-00pa30BaTebHYI0 Cpe/ly YHUBEpCHUTETa.

13.2. Marepua/ibHO-TeEXHHYECKOe o0ecnedeHne JUCIMITIMHBI /IS JIUI C OTPaHUYeHHbIMH
BO3MO)XHOCTSIMH 3[{0POBbS

OcBoenue qucHUIIIMHBI ujamu ¢ OB3 oCylecTBIseTCS C UCMOB30BaHUEM CPeJICTB 00yJYeHust
00I11ero U CrelUaabHOTO0 Ha3HAUeHMS.

[lpu oOy4yeHUM CTyIE€HTOB C HapPyILIeHUSIMH CJIyXa TIPeAyCMOTPEHO HCIO/Ib30BaHHUe
3BYKOYCU/IMBAlOLLleld anmaparypbl, MYJbTUMEAUNHBIX CPeACTB W JPYrMX TeXHUUeCKHUX CpefCTB
nipyreMa/mepesiaul yueOHoON MH(pOpMaIu B AOCTYIHBIX (popMax Ajisi CTYAEHTOB C HAapyIIeHUsSIMHU CJTyXa,
MOOW/ILHOM CHCTeMbl OOyYeHHWs [jiss CTYJEHTOB C WHBAIMJHOCTbIO, TOPTAaTUBHOM WHAYKI[MOHHOM
CHCTeMBbl. YueOHasi ayAMTOPHs, B KOTOPOM 0O0y4arOTCs CTYZeHThbl C HapylleHHeM ciiyxa, 0bopynoBaHa
KOMIBIOTEDHOW TEeXHUKOM, ayJJMOTeXHUKOW, BUAEOTEXHUKOW, SJIeKTPOHHOW [JOCKOW, MY/JIbTUMEeOUNHOMN
CUCTEMO.

[Tpu oOyuyeHUM CTYAEHTOB C HAPYIIeHUSIMH 3PEHHSMH T[IpeJyCMOTPEHO WCII0/b30BaHHe B
JIeKIIMOHHBIX 1 yUeOHBIX ayIUTOPUSIX BO3MOXKHOCTH TIPOCMOTPA y/la/leHHbIX 00beKTOB (HarpyuMep, TeKCTa
Ha JI0OCKe WU CJlaliZia Ha KpaHe) NPy TOMOLLY BU/je0yBeTnunTesiel /sl yia/JleHHOTO TTPOCMOTpa.

[Tpu oOyyeHHH CTYIEHTOB ¢ HApyLIeHHUSIMH OMOPHO-BUraTe/IbHOTO ammapara HCIOIb3yHTCS
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asbTepHaTHMBHbIe yCTPOMCTBA BBOZA MHGOPMAaLMM U [pyryve TexHUUecKue CpejiCcTBa MpHeMa/repefadyut
yueOHOU MHGbOpPMAaLMK B JOCTYIHBIX (opMax AJisi CTYIeHTOB C HapylLIeHUsSMUA OTMOPHO-ABUraTebHOTO
anrapara, MOOM/IbHOW CHCTeMbI 00yUeHHUsI A7Is1 JIFOZel C MHBAIMJHOCTBIO.

14. ®oHj OLeHOYHBIX CPEACTB

14.1. OcHoBHbIe TpedoBaHuA K (GOH/Y OIeHOYHBIX CPEACTB H MeTOANYECKHEe PeKOMeH/Jal[uH
@DOH/] OLIEHOYHBIX CPEeACTB M THUIOBble KOHTPOJIbHBIE 3aJlJaHHsl, HCIIO/b3yeMble [Js1 OLIeHKU
chOpMUPOBaHHOCTU M OCBOEHMS 3aKpeIUVIeHHbIX 3a JUCLUIUIMHOW KOMIETeHLW TMpU TpPOBeJeHUMN
TEeKYII[eH, TTPOMEe)KYTOUHOM aTTeCTal[|| I10 JUCLIUTIIMHE TIPUBE/IeH B MPUIOXKeHUH K paboueli mporpaMme.

14.2 Tp660BaHHH K (l)OHﬂy OLI€EHOYHBIX CPEeACTB /i JIML C OrPAHUYE€HHBIMHU BO3MOXXHOCTAMMU

3/10POBbsI

[nst CTyIeHTOB C WHBAJWJHOCTBIO MPeAYCMOTPEHBI [OMOJIHUTeIbHbIE OLIEHOUHble Cpe/CTBa,
riepeueHb KOTOPBIX YKa3aH B Tabsuile.

Tabnuna 14 — Jlono/iHUTEeIbHBIE CPE/ICTBA OL[eHMBAHUSA

Kareropuu cTyzieHTOB

Bu/ibI JOMO/THUTETbHBIX OLIEHOUHBIX
CpefCTB

AIA CTYAE€HTOB C HHBA/IM/ITHOCTBHO

®dopMbI KOHTPOJISI ¥ OLIEHKH
pe3ysibTaTtoB 00yueHust

C HapyLieHUAMU
ciyxa

TecTbl, MMCbMEHHBIE CAMOCTOSITE/TbHBIE
paboTkI, BOTIPOCHI K 3a4eTY,
KOHTPOJIbHBIE PAOOThI

[TperMy1iieCTBEHHO MMCbMeHHast
TIpOBepKa

C HapyLieHUsIMU
3peHust

CobecezoBaHue 110 BOTIPOCaM K 3auerTy,
OTIpOC T10 TEpMHUHAM

[TperMyI1iieCTBEHHO yCTHasi IpOBepKa
(MHAUBUAYATBHO)

C HapyLieHUsIMU
OTOpHO-
JIBUTaTeIbHOTO
amnmapara

PeliieHe MCTaHIIMOHHBIX TECTOB,
KOHTDOJIbHBIE PabOThI, MMCbMEHHbIe
caMocCTosTe/IbHbIe Pab0ThI, BOTIPOCHI K
3aueTy

[IpenMy111eCTBEHHO AUCTAHLIMOHHBIMU
MeToJaMU

C orpaHUUeHHUSIMU T10
o0IIIeMe TUIUHCKUM
TOKa3aHUsAM

TecTbl, MUCbMEHHBIE CAMOCTOSTE/IbHbBIE
paboTkI, BOTIPOCHI K 3aYeTY,
KOHTPOJIbHBIE PabOThI, YCTHBIE OTBETHI

[TpermMy11iecTBEHHO TIPOBEpKa
MeTO/JaMH, UCXO/Isl U3 COCTOSTHUS
obyuarol1erocst Ha MOMeHT ITPOBepPKU

14.3 MeToguueckye peKOMeHJalMy 10 OL{eHOYHBIM CPeACTBaM /JIf JIUL] C OrPaHUYeHHBIMH
BO3MO)XHOCTSAIMM 3/J0POBbSI

Ons crygentoB ¢ OB3 mipegycMmarpuBaeTcss AOCTynHas ¢opma TIpeoCTaB/ieHusl 3afaHui
OLIeHOYHBIX CPeJICTB, @ UMEHHO:

B reuaTHol dopme;

B TleyaTHOU (hopMe C yBeJTMUeHHbBIM HIpUdTOM;
B (hopMe 3/IEKTPOHHOTO [JOKYMEHTA;

METO/IOM UTE€HUsI aCCUCTEHTOM 3a/IaHHUs BCTYX;
TIpe/IoCTaB/IeHHe 3aflaHus C MCIOb30BaHKEM CypoTiepeBo/a.

CTy,E[GHTaM C MHBA/IMJHOCTBIO YBE/IMUYMBAETCS BpeMA Ha IMOATOTOBKY OTBETOB Hd KOHTPOJIBHBLIE
BOIIPOCHI. ,[[J'IH TdKUX CTYAEHTOB IIpeAyCMdTPUBAETCA AOCTYIIHasd d)opMa rnpeagoCTaB/ieHUsA OTBETOB Ha

3a/laHys, a MME@HHO:

MMUCbMEHHO Ha Oymare;

HabOp OTBETOB Ha KOMITLIOTEPE;
HabOp OTBETOB C MCI0/Ib30BaHWEM YC/IyT aCCUCTEHTa;
TIpe/iCTaB/IeHre OTBETOB YCTHO.

[Mporienypa olieHWBaHUsI pe3y/bTaTOB O0OyueHUs MHBAIU/OB IO AWCLUIUIMHE TpeJyCcMaTpUBaeT
nipefjocTaB/ieHre nHbopMaluu B hopMax, aZlalTHPOBAHHBIX K OTPaHUYEeHUSIM UX 3[I0POBbsI U BOCTIPUSTHS

VH(bopMaLuu:

Jns Ui ¢ HapylleHUsIMHM 3peHuUs:

B (hopMe 3/IeKTPOHHOTO /I0KYMEHTa;
B [eyaTHOM (hopMe yBe/IMUeHHBIM HIPU(TOM.
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Jins i ¢ HapylIeHUusIMM cJTyXa:

- B (hopMe 3/1IeKTPOHHOT'0 JOKYMEHTa;

- B IeyaTHOM (popme.

Jis I ¢ HapylIeHUsIMHM ONOPHO-ABHIaTe/IbHOI0 anmnapara:

- B (hopMe 3/1eKTPOHHOT'0 [JOKYMEHTa;

- B IeyaTHOU (popme.

[Tpu HeoOxoAMMOCTH Ayisi 0OyUAIOIIMXCS C MHBAIMAHOCTBIO TPOLeypa OLieHWBaHUsI pe3y/IbTaToB
00y4eHUsT MOXKET TPOBOJJUTHCSI B HECKOJIBKO 3TarloB.
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IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKU TOCYOAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHUA 11 PAIVNOSJIEKTPOHUKW »

(TYCYP)
YTBEPXIARO
[TpopekTop mo yuebHOM paboTte
I1. E. Tposin
« » 20 r

®OH/T OLIEHOYHKIX CPEJICTB 10 YUYEBHOW JUCIIATIJIMHE
IlndpoBasi 00paboTKa CUrHA/IOB

YpoBeHb 00pa30oBaHus: BbICIIee 00pa3oBaHue - DaKa/laBpHaT

HaripaBneHue noAroToBku (cnernuanbHOCTh): 12.03.03 doToHUKaA ¥ onTouH(popMaTHKa
HanpasnenHocTs (1ipo¢uib): @oTOHHKA He/IMHeHbIX, BOJTHOBOJJHbIX U NEPUOJUUECKHX CTPYKTYP
dopma obyueHUs: OUHAsA

dakynereT: @IT, PaKybTeT 3/IeKTPOHHOU TEXHUKH

Kadenpa: 311, Kadeapa 31eKTPOHHBIX MPUOOPOB

Kypc: 3

Cemectp: 5

YuebHbIi 171aH Habopa 2016 roga

Pa3paboTumku:
— gpoueHT Kad. TOP Boromonos C. U.

JK3aMeH: 5 ceMecTp

Tomck 2017
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1. BBegenue

®onp oreHouHbIX cpeficTB (POC) sBAsIeTCs MPUIOXKEHHEM K paboueid TIporpaMMe AMCIUTUIAHBI
(MpakKTUKW) U TIpeJCTaB/isieT COO0M COBOKYITHOCTb KOHTPOJIBHO-U3MEPHUTETbHBIX MaTepyuasioB (TUIIOBbIE
3a7iau (3aZjaHus1), KOHTPOJIbHBIE pabOThI, TECTHI U JP.) ¥ METOZIOB UX MUCIIOIb30BaHUs, MpefHa3HaueHHbIX
JUIs ©3MepeHUsi YPOBHSI JOCTKEeHHs CTYAeHTOM YCTaHOBJIEHHBIX Pe3y/IbTaToOB 00yueHwUs..

®OC mno gucuuividHe (TNpakTUKe) WCIOMb3yeTCsl TPU MPOBEAEHUM TeKYIlero KOHTPOJIS
yCreBaeMOCTH M IPOMEKYTOUHOM aTTecTalluu CTyJeHTOB.

[TepeueHb 3aKpeIyIEHHBIX 3a JUCLIUIIIMHOM (TIPAaKTHUKOH) KOMIIETEHI[WH MpUBeeH B Tabwie 1.
Tabnuiia 1 — ITepedeHb 3aKpeIIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLUN

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM
OIlK-1 CTI0OCOOHOCTBIO MPE/ICTAB/IATh a/IeKBATHYIO Jo/mkeH 3HaTh 3HaUEeHVEe U MeCTO TEOPUU U
COBPEMEHHOMY YPOBHIO 3HaHWUW HAyUHYHO TeXHUKH U(HPOBOM 00pabOTKK CUTHATIOB B
KapTHMHY MHpa Ha OCHOBe 3HaHUsI OCHOBHBIX cucTeMe COBPEMEHHOI0 YPOBHS HayUYHbIX
TIOJIOXKEHUH, 3aKOHOB ¥ METO/IOB €CTeCTBEeHHBIX |3HAHWH; OCHOBHBIE IMOHSTHS B 00/1aCTU
HayK U MaTeMaTUKU TipeZicTaB/eHysl UHGOpMaIK U Crioco6oB

ee XxpaHeHHsI, 00pabOTKHY M aHa/M3a U3
Pa3IMUHBIX UCTOYHUKOB U 0a3 JJAHHBIX C
WCI0/Tb30BaHKeM MHGOPMAIIMOHHBIX,
KOMITBIOTEPHBIX U CETEBLIX TEXHOJIOTHH;
TEeH/IeHI[UM Pa3BUTHsI B 00/1aCTH (POTOHUKH
Y ONTOMH(GOPMATUKH ¥ OCHOBHBIE 3a/1auu
WCC/IeIOBaHUM B 3TOU 00/1acTH.;

OIIK-2 | criocoOHOCTBIO OCYIIeCTB/ISATH MOWCK,
XpaHeHHe, 00pabOTKy ¥ aHa/MM3 UHPOPMALUH
13 pa3/IMUHbIX UCTOYHUKOB U 0a3 JaHHBIX,
Tpe/ICTaB/IATL ee B TpebyemMoM opmare ¢
UCII0/Tb30BaHKEM MH(OPMAIOHHBIX,
KOMITbIOTEDHBIX U CETEBBIX TEXHOIOTHI

IMK-1 CIOCOOHOCTBIO K aHa/IN3Y MOCTABIeHHON JIOJDKEH YMeTb TIpe/ICTaB/IsATh
3a4d4M HUCC/1eJOBaHHU B O6HaCTI/I Cl)OTOHI/IKI/I u BO3MO)XHOCTHU U OrPaHUUEHUS LlHCl)pOBOﬁ
OITOMH(OPMATHKH 00paboTKK CUrHAIOB HAa OCHOBE 3HAHUS

OCHOBHBIX TTOJIO)KEHUH, 3aKOHOB | METO/IOB
MaTeMaTUKU, WH(HOPMAaTUKU U
3/IEKTPOHUKH; OCYIIECTB/ISITh TTOUCK,
XpaHeHHe, 00paboTKy ¥ aHa/u3
WH(OPMAIIUK U3 Pa3/TIMYHbIX UCTOUHUKOB U
0a3 JlaHHbIX, MPE/CTaB/IATh €€ B
TpebyemoM (hopmare ¢ UCTIOIBE30BaHUEM
WH(OPMALIMOHHBIX, KOMITBFOTEPHBIX U
CeTeBbIX TEXHOJIOTHH; TIPOBO/IUTh aHATTH3
T0CTaB/eHHON 3a/laud KCCieIOBaHUH B
obsact hOTOHUKU U ONITOMH(POPMAaTHKH. ;
IoypKeH B/a/ieTh HABBIKAMU COBPEMEHHBIX
MeTOZIOB 1M(POBOM 06pabOTKY CUTHAJIOB,
HaBbIKaMH ITOMCKa, XpaHeHUsl, 06paboTKH
Y aHa/M3a UHGOPMALIUU U3 pa3/IMUHbIX
VCTOYHUKOB ¥ 0a3 JAaHHBIX, TIPe/[CTAB/IEHUS
ee B Tpebyemom (hopmare ¢
WCII0/Th30BaHUEM MH(POPMAIIMOHHBIX,
KOMITBIOTEPHBIX U CETEBBIX TEXHOJIOTHH;
HaBBIKAMU aHa/IM3a MIOCTAB/IEHHOM 3a/jauut
WCC/eJoBaHUM B 00/1acT ()OTOHUKH U
ONTOMH(OPMATHKH. ;

OO1Me XapaKTepUCTHKH TI0Ka3areseld M KPUTePUEB OLIEHWUBAHUS KOMITeTEHIIUM Ha BCEX 3Tarax
TIpUBe/leHbI B Tabsuile 2.
Tabsuria 2 — O61Me XapaKTePUCTHKH TOKa3aTe/iel ¥ KpUTepreB OLIeHUBAHUsI KOMIIETEHIIHIA T10 Taram

Tloka3zarenu u

3HaTb YmeTb Bnagetb
KpUTepUHr
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OTMMUHO (BBICOKMM
YPOBEHD)

Ob6nazmaet dhakTHue CKUMHU
Y TEOPETHUECKUMHU
3HAHUSIMM B TIpe/ieiax
n3y4yaeMoi 06/1acTH ¢
MOHUMAaHWEM TPaHHUI]
MIPUMEHUMOCTH

O6nagaeT Axana30HOM
MIPAaKTUYeCKUX YMEHUH,
TpeOyeMbIX /ISl Pa3BUTHS
TBOPUECKHX PElIeHHH,
abCcTparvupoBaHus
npobieM

KonTposnupyet paborty,
TIPOBO/IUT OLIEHKY,
COBepIIEeHCTBYeT JeNCTBUS
paboThI

Xoportio (6a30BbIit

3HaeT ¢aKThl, TPUHLIUIIBI,

Ob6nagaeT Arana30HOM

BepeT 0TBeTCTBEHHOCTH 3a

yPOBEHb) TIpOLIeCChl, obIIMe MPaKTUUeCKUX YMEHUH, | 3aBepllieHue 3aJau B
TIOHSITHS B TIpeesiax TpeOyeMbIX /IS pELleHNsT | HCCIIeI0BaHUH,
n3yuyaemol obsactu oripe/ie/IeHHbBIX TTPO0/IEM B | IPUCITOCA0/IMBAET CBOE

00/1aCcTH UCC/Ie[0BaHUS TIOBe/IeHHE K
o0cTosITeNTHCTBAM B
pelieHUH pobiem

YnoenetBopuTenbH | ObnazaeT 6a30BbIMU O6/1a/jaeT OCHOBHBIMU PaboTaeT ripu npsiMom

0 (TIoporoBbIi 00IIMMU 3HAHUSIMU YMeHUSIMH, TpeOyeMbIMU | HaOJTIOIeHUH

YPOBEHb) [J1s1 BBITIO/THEHUST TTPOCTBIX

3ajay

MdTeMdTUKHU.

2 Pea/mm3anusa KOMIETeHIIHHI

2.1 Kommnerenuus OIIK-1
OITK-1: criocoGHOCThIO TPE/CTaB/IATh a/[eKBAaTHYI0 COBPEMEHHOMY YPOBHIO 3HAaHWN HayuHYHO
KapTUHY MHpa Ha OCHOBE 3HAaHWSI OCHOBHBIX TOJIOXKEHWM, 3aKOHOB M METOJOB eCTeCTBEHHBbIX HayK U

st popMHUpOBaHMST KOMITETEHL[UM HEOOXOAMMO OCYIL[eCTBUTH Psifi 3TANoB. DTarbl JOPMUPOBAHUS
KOMITeTEHLIMH, TPUMEHsieMble /I 3TOr0 BUJbl 3aHSITUA U HCIIOJb3yeMble CpPeACTBa OL€HWUBAHMS
npe/icTaB/ieHbl B Taburie 3.
OPMHUPOBaHUs1 KOMIIETEHLIUU U UCTIO/Ib3yeMble CPe/ICTBA OLleHUBAHUS

Tabmuia 3 — Orarbl

00paboTKH CUTHAJIOB B
CHCTEME COBPEMEHHOTO
YPOBHSI HayUHbIX 3HAaHHUH

CocraB 3HaThb YmeTb Bnagetb
CopneprkaHue 3HaueHre U MeCTO TeOPUU | TIPeJCTaB/IATh HaBbIKaMU COBPeMeHHbIX
3TaroB Y TeXHUKHU LU(POBOI BO3MO)XHOCTU U MeTO/I0B 1[1(POBOI

orpaHuueHus L(poBoit
00paboTKH cUrHaIoB Ha
OCHOBE 3HaHH$1 OCHOBHBIX
TIOJIOXKEeHUH, 3aKOHOB U
METO/IOB MaTeMaTHKH,
MH(OPMaTUKHU U
3/1eKTPOHUKH

00paboTKH CUTHAIOB

Bupp! 3aHaTHM

* VIHTepakTUBHbIE
MpaKTHUYeCKUe 3aHATHS;
* VIHTepakTUBHbIE
nabopaTopHbIe 3aHSTHS;
* lHTepakTUBHBIE
JIeKLUY;

* IlpakTnueckue
3aHATUS;

* JlaboparopHbie
3aHATUS;

* Jlekuuuy;

* CamocrodTenbHas
pabora;

* IloaroroBka u caua

* UHTepakTHBHbIE
MpaKTUYEeCKUe 3aHATHS;
* UHTepakTHBHbIE
nabopaTopHbIe 3aHATHUS;
* NHTrepakTuBHbIE
JIeKLIUY;
 IlpakTuueckue
3aHATUS;

* JlabopaTopHbie
3aHATUS;

* Jlekumuu;

* (CamocrosiTesibHas
pabora;

* TloaroroBka u caua

* VHTepakTHBHbIE
MPaKTUUeCKUe 3aHATHUS;
* VHTepakTHBHbIE
nabopaTopHbIe 3aHITHS;
* JlaboparopHble
3aHATHS;

* CamocTrosTe/bHas
paborta;
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5K3aMeHa / 3a4eTa;

5K3aMeHa / 3aUeTa;

Wcnons3yemblie
CpeJCcTBa
OLIeHUBaHUs

* KoHtposbHast paboTa;
* Otyet no
naboparopHoii pabore;

* Ornipoc Ha 3aHATHUSIX;
e TecT;

* KoHnrposnbHast pabota;
* Otyer no
naboparopHoii pabore;

* Onpoc Ha 3aHATHUSAX;
* TecT;

* Otuet no
naboparopHoii pabore;
* OK3aMe€H;

e OK3aMe€H; * ODK3aMeH;
@dopMyIMpOBKa MOKasaTesed W KPUTepHeB OLeHMBAaHUS [JaHHOM KOMITeTeHLIMM TpUBeJleHa B
Tabmmie 4.
Tabsmmuria 4 — TlokasaTes U KpUTEPUU OLIEHUBAHUST KOMIIETEHI[UM Ha 3Tarax
CocraB 3HaTb Ymetb Bnagets
OmnuHO

(BBICOKMY YPOBEHb)

* UHTeprpeTUpyeT
TIPUEMBI U Pe3y/bTaThl
aHa/M3a LugpoBoi
00paboTKU CUTHAJIOB;
* aHA/U3UPYeT CBI3U
MEXXIy Pa3/TuUHbIMU
TIOHSATUSIMH B 00/1aCTH
1[MbpoBOI 06pabOTKM
CHUTHAJIOB;

* yMeeT rpaMOTHO
BbIPAXKaTh U JI0Ka3bIBaTh
TI0/I0KEHHS [TPeMEeTHOM
00/1aCTH 3HAHUS C
HICTI0/Ib30BaHKEM
apryMeHTOB;

* CcBODOOJHO NPUMeEHSIeT
METO/IbI PelIeHs 3a/]au B
HEe3HAKOMbBIX CUTYal[HUsIX;

* yYBepeHHO BJlafieeT
HaBbIKaMU LIU(PPOBOI
006paboTKY CUTHA/OB;

* cBOOOJHO B/IajieeT
rpreMaMH
ripe/iCTaB/IeHuUst
pe3y/bTaToB 1KdpoBoi
00paboTKY CUTHA/OB;

Xoporiio (6a30BbIit

¢ IIOHMMaeT CBsA3H

* KODpEKTHO BbIpaykaer,

¢ B/aJieeT HaBblKaMU

00paboTKKU CUTHAJIOB;
* BOCIPOU3BOJUT
OCHOBHBIE TTOJIOYKEHHST
1[MhpoBOI 06pabOTKM
CUTHAJIOB,;

* yMeeT MpeACTaB/IsTh
pe3y/bTaThl CBOEH
paboTsr;

YPOBEHb) MKy pa3/TuuHBIMU ¥ [IOKa3bIBaTh C 1rdpoBoii 06pabOTKU
MIOHATUSIMU B 00/1aCTH UCII0/Ib30BaHUEM CUTHAJIOB,;
1dpoBoii 06paboTKU apryMeHTOB TO/IOKEeHUS | * BjiajieeT IpueMaMu
CHUT'HAJIOB, HpeAMETHOf/i obmactu TpeacTaB/IeHUs
* MpeACTaB/sAeT IPHEeMbI | 3HAHMsI; pe3y/bTaToB LU(POBOH
Y pe3ysbTaThl aHa/IM3a * CaMOCTOSITEeSIbHO 00paboTKy CUrHasoB;
1dpoBoii 06paboTKU No7I0MpaeT MeTO/IbI
CUT'HAJIOB; petieHus pobsem;

YOBIE€TBOPUTENIBH | ¢ faeT OMpe/e/ieHust * ymeeT paboTarh CO * BrasieeT

0 (TIOpOroBbIi OCHOBHBIX TOHSITUN B CIIPaBOYHOM TEePMUHOJIOTHEN B

YPOBEHb) obmactu 1udpoBoi JIUTEpaTypow; npeMeTHOU 00/1acTH

3HaHUS;
* crnocobeH KOpPeKTHO
Tpe/ICTaBUTh 3HAHUS U
“H(OopMaluio;

Taburia 5 — Orarbl

2.2 Komnerenuusa OIIK-2

OIIK-2: cnocoOHOCTBIO OCYIIeCTB/SATh MOUCK, XpaHeHue, 06paboTKy M aHaau3 UHPOPMaLUU U3
Pa3MuHbIX WCTOYHUKOB U 0a3 AaHHBIX, NPE/CTaB/sATh ee B TpeOyeMoM (hopmaTe C HCIO/Ib30BaHUEM
VMH(OPMaLMOHHBIX, KOMITbIOTEDHBIX U CETEBBIX TEXHOJIOTHH.

st popMHUpOBaHMST KOMITETEHL[UM HEOOXOAMMO OCYIL[eCTBUTH Psifi 3TANoB. DTarbl JOPMUPOBAHUS
KOMITeTEHLIMH, TPUMEHsieMble /Ui 3TOr0 BUJbl 3aHATUA U HCIIOJb3yeMble CpPeJCTBa OL€HWUBAHMS
Tnpe/icTaB/IeHbl B Tabsurie 5.
OPMHUPOBaHUs1 KOMIIETEHLIUU U UCTIO/Ib3yeMble CPe/ICTBA OLleHUBAHUS

uH(OpMaLMKU U CIocoO0B
ee xpaHeHUsl, 06pabOTKH 1

aHa/M3 MHQOPMaLU 13
Pa3IMUYHbIX UICTOYHUKOB U

CocraB 3HaThb YmeTb Bnagetb
CopgepyxaHue OCHOBHBIE TTOHSTHUS B OCYIIeCTB/IATh TIOUCK, HaBbIKaMU TIOMCKa,
3TaroB obnacty mipeficTaB/ieHys1 | XpaHeHHWe, 00paboOTKy U | XpaHeHUsI, 00paboTKu 1

aHasm3a UHpopMau 13
Pa3IMYHbIX UICTOYHUKOB U
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aHasM3a M3 pas3/InuHbIX
HMCTOYHMKOB U 0a3 JaHHBIX
C UCI0/Ib30BaHUEM
MH(MOPMaI[MOHHBIX,
KOMIIbIOTEPHBIX U CeTeBbIX
TeXHOJIOTHH

0a3 ZJaHHBIX,
TIPe/ICTaB/ISTh €€ B
Tpebyemom hopmare c
WCTI0/Th30BaHUEM
HMH(OPMaI[MOHHBIX,
KOMITbFOTEPHBIX U CETEBBIX
TeXHOJIOTUH

0a3 JJaHHBIX,
Tipe/iCTaB/IeHus ee B
Tpebyemom opmare ¢
WCTO/Tb30BaHUEM
HMH(OPMaIMOHHBIX,
KOMITbFOTEPHBIX U CETEBBIX
TeXHOIOT UM

Buabl 3aHaTHMA

* lHTepakTUBHBIE
TIpaKTUYeCKUe 3aHATHS;
* VHTepaKkTUBHbIE
nabopaTopHbIe 3aHATHS;
* VHTepakTHUBHbIE
JIeKLIUY;

* [lpakTueckue
3aHATUS;

* JlaboparopHbie
3aHATUS;

* Jlekumuuy;

* CamocTosTesbHas
pabora;

* [logroroBka u cfiaua
JK3ameHa / 3a4eTa;

* NHTepakTuBHbIE
TpaKTUYeCKUe 3aHATHS;
* lIHTepakTUBHbIE
nabopaTopHbIe 3aHATHUS;
* lIHTepakTUBHbIE
JIeKLI1Y;

* [lpakTuueckue
3aHATHS;

* JlabopaTtopHble
3aHATHS;

* Jlekuuu;

* CamocTosiTe/ibHast
pabora;

* TloAroToBKa U c/iaua
JK3ameHa / 3a4eTa;

* llHTepakTuUBHBIE
TpaKTUUeCKue 3aHsTUS;
* VIHTepakTUBHbIE
nabopaTopHbIe 3aHATHS;
* JlaboparopHbie
3aHATHS;

* CamocTodTenbHas
paborta;

Hcrionb3yemble
cpezcTBa
OLleHVBaHUs

* KonTtposbHas pabora;
* Oruer 1o
nabopatopHoii pabore;

* Orpoc Ha 3aHATHUSX;
¢ Tecrt;

» KonTtposnpHast pabora;
* Ortuer no
nabopatopHoii pabore;

* Omnpoc Ha 3aHATUSAX;
* Tecr;

¢ Ortuet 110
nabopatopHoi pabore;
* OK3aMe€H;

* OK3aMeH; * 3JK3aMeH;
dopMy/nvMpoBKa T[0OKasaTeseldd M KpUTepPUeB OLeHMBAHWS [JaHHOW KOMITeTEHLMM TpuBe/leHa B
Tabuie 6.
Tabnuiia 6 — IToka3aTe/iM M KpUTEPUM OL[eHMBAHMSI KOMIIETEHI[MH Ha JTarnax
CocraB 3HaTb YmeTb Bnanets
OTMuuHO * 000CHOBBIBAeT

(BBICOKMI YPOBEHb)

anropyuTMbI 00pabOTKU 1
aHasM3a UH(opMalu u3
Pa3/IMYHBIX UICTOYHUKOB
1 6a3 JaHHBIX;

* aHa/IU3UpyeT
MEeTO/IMKU TIOMCKa
vHdOopMaIuu ¢
WCII0/Th30BaHUEM
KOMTIBIOTEPHBIX U
CeTeBBIX TEXHOJIOTHIA;

* T'DaMOTHO IPOBOAUT
pacueTsl 110 06paboTKe U
aHam3y WHGOpMaLuK U3
Pa3/IUYHBIX UICTOYHUKOB
1 6a3 JaHHBIX;

* YBepeHHO MPUMeHSIeT
aJITOPUTMBI TIOMCKA
vHdOopMaIuu ¢
WCTI0/Ib30BaHUEM
KOMITBIOTEPHBIX U
CeTeBBIX TEXHOJIOTHIA;

* YBEpeHHO BjajieeT
HaBbIKaMH 00pabOTKH U
aHasm3a MHGOpMau 13
Pa3/IMYHbIX UCTOUHUKOB
1 0a3 laHHBIX;

* CBOOOZIHO UCTIONB3YEeT
TIpHEeMBbI TTOUCKa
nH(opmMaluu ¢
HCTI0/Tb30BaHUEM
KOMITBIOTEPHBIX U
CeTeBBbIX TeXHOJIOTHIA;

Xoportio (6a30BbIit
YPOBEHD)

* TOHMMAeT aJITOPUTMbI
00paboTKU U aHa/13a
vHdopMaIu u3
Pa3/IMYHBIX UICTOUYHUKOB
1 0a3 JJaHHBIX;

* apryMeHTHUpYyeT
TIOPSI/IOK TIOMCKa
vHdOopMaIuu ¢

* CaMOCTOSITEeSTbHO
TIPOBOJJUT PACUeThI 10
006paboTke U aHA/TH3Y
MH(pOpMaLuK 13
Pa3IMYHbIX UCTOUHUKOB
v 0a3 ZIaHHBIX;

* KOPPEKTHO MpUMeHSsIeT
aJITOPUTMBI TIOMCKA

* BJIa/IeeT HaBbIKaMU
pacueta 06pabOTKU U
aHaM3a uH(opmaluu 13
Pa3/IMYHbIX UCTOUHUKOB
U 0a3 JaHHBIX;

* KCIO/Ib3yeT MPUEMBI
MOMCKa UH(OPMAIUH C
HCII0/Tb30BaHUEM
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HICII0/Ib30BaHHEeM
KOMITBIOTEPHBIX U
CeTeBLIX TeXHOJ/IOTUI;

vHdOopMaIuu ¢
WCTIO/Tb30BaHUEM
KOMTIBIOTEPHBIX U
CeTeBBIX TEXHOJIOTH;

KOMITBFOTE€DHBIX U
CeTEeBBIX TEXHOJIOIUM 5

YnoBneTBOpUTETbH
0 (1oporoBbIv
YPOBEHb)

* BOCIIPOW3BOJUT
OCHOBHBIE T10J/I0)KEeHHS
00paboTKH 1 aHa/M3a
MH(pOpMaLuK U3
Pa3/IMYHbIX UCTOUHUKOB
u 0a3 ZIaHHBIX;

* UMeeT Mpe/iCTaB/lIeHue
0 MeTo/MKaX ToMCKa
MH(pOpMaLuH C
WCTI0/Ib30BaHUEM
KOMITBFOTEPHBIX U
CeTeBLIX TeXHOJ/IOTUI;

* yMeeT Ipe/CTaB/sTh
pe3yJibTaThl pacueToB I0
00paboTKe U aHATHA3Y
MH(pOpMaLH U3
Pa3/IMYHBIX UCTOYHUKOB
u 0a3 JaHHBIX;

* yMmeeT paboTaTh CO
CTIPABOYHOM
JIUTepaTypou;

* Biajieer
TePMUHOJIOTUEN B
obmactv 06paboTKH U
aHasm3a UH(GOpMaLu 13
pa3/IMYHbIX UCTOUHUKOB
1 0a3 JIaHHBIX;

* crnocobeH KOpPeKTHO
MpeJICTaBUTh TIOMCKA
vHopMaLu C
WCTIOTb30BaHUEM
KOMITbIOTEPHBIX U
CeTeBLIX TeXHOJ/IOTUH;

ONTOMH(OPMAaTUKH.

2.3 Komnerennpusa ITK-1
[TK-1: criocoGHOCTBIO K aHa/lIn3y TOCTAaBJIEHHOW 3ajlaud MCCIe[0BaHUM B 00/acTH (POTOHMKHU U

st bopMUpOBaHKST KOMIIETEHIIUH HEOOXOAUMO OCYILIeCTBUTD Psifi 3TAroB. DTarbl (OPMUPOBaHHUS
KOMIETEHLIUM, TMpPUMEHsieMble /I8 5TOr0 BHUIbI 3aHATUH W MCIHOJb3yeMble CPEeJCTBA OLIEHUBAHUS
Tipe/icTaB/IeHbI B Tabsurie 7.
OPMMPOBaHUs KOMIIETEHLIMU U UCTIOb3YeMble CPEe/ICTBA OLIEHUBAHMSI

Tabuia 7 — Srarbl

ONTOUH(OPMATHKU U
OCHOBHBIE 3a/lauu
HCC/le/JOBaHUM B 3TOM
obmactu

ucceoBaHui B 0bmactu
(hOTOHUKM U
OMTOUH(OPMATHKU

CocraB 3HaThb YmeTb Bnagets
CopneprkaHue TeH/eHLIUY Pa3BUTHS B TIPOBO/IUTh aHa/IN3 HaBBIKAMM aHa/IM3a
3TaroB o6macty hOTOHUKH H TOCTaB/IeHHOM 3a/au TOCTaBAEHHOM 3a/au

ycceoBaHui B obmactu
(hOTOHUKM U
ONMTOUH(OPMATHKU

Bunpl 3aHATHI

* lHTepakTUBHBIE
TIpaKTUYeCKUe 3aHATHS;
* lHTepakTUBHBIE
nabopaTopHble 3aHSTHUS;
* VHTepakTHUBHbIE
JIeKLIUY;

* [IpakTrhueckue
3aHATUS;

* JlaboparopHbie
3aHATUS;

* Jlekuuu;

* CamocTosTesbHas
pabora;

* IlogroroBka u chaua
5K3aMeHa / 3a4eTa;

* NHTepakTuBHbIE
TpaKTUYeCKUe 3aHATHS;
* NHTepakTuBHbIE
nabopaTopHbIe 3aHATHS;
* IHTepakTUBHbIE
JIeKLIUY;

* [IpakTHUueckue
3aHATUS;

* JlabGopaTtopHble
3aHATHS;

* Jlekuuuy;

* CamocTosiTe/ibHast
pabora;

* [lloaroroBka v ciaua
5K3aMeHa / 3aueTa;

* lHTepakTuUBHBIE
MpaKTUUeCcKue 3aHsTUS;
* llHTepakTuUBHBIE
naboparopHbIe 3aHATHUS;
* JlaboparopHbie
3aHATHS;

* CamocTosTenbHas
pabora;

Wcnons3yemblie
cpeAcTBa
OLIeHUBaHUs

* KonTtposnbHas pabora;
* OripocC Ha 3aHATHUSIX;
e OK3aMeH;

* KoHrposnbHast pabora;
* Onpoc Ha 3aHATHUSAX;
JK3aMeH;

* DK3aMeH;

dopMyIMpOBKa MoOKasaTererl U KpUTepHeB

Tabmmie 8.
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Tabsuria 8 — IToka3aTes U KpUTEPUU OLIEHUBAHUST KOMIIETEHI[UM Ha 3Tarax

CocrTas

3HaThb

YmeTs

Bnagets

OmnuHO
(BBICOKMI YPOBEHb)

* aHa/IU3UpyeT
TeH/IeHLIUU Pa3BUTHUS B
00/1acTH OTOHUKH U
ONTOMH(OPMAaTUKH; ;

* UHTeprpeTUpyeT
OCHOBHBIE 3a/lauu
WCCeZloBaHui B 00/1acTu
(hOTOHUKU U
ONTOMH(OPMAaTUKH. ;

* yMeeT IpaMOTHO
BBIPA)KATh U JI0Ka3bIBaTh
TI0JIO’KEeHUSI TIpeMeT-HOU
00acTy 3HaHUS C
WCTI0/Ib30BaHUEM
apryMeHTOB;;

* cBODOO/HO NPUMEHSIET
METO/IbI PellieHUs 3a/ay B
HEe3HAKOMBIX CUTYaLUsIX;

* yBEpPeHHO BJafieet
HaBbIKaMU aHa/TU3a
TOCTaB/IeHHOM 3a/jauu
HCCeJOBaHMI B 00/1aCcTH
(hOTOHUKHU U
ONTOMH(OPMAaTHKY;

Xopotiio (6a30BbIit

* TIOHMMaeT ITPOOJIEMBI

* KOPPEKTHO BbIpaKaeT,

¢ BJ/laJieeT HaBblKaMU

WCC/IeZloBaHUH B 00/1acTh
dhoToHUKHU U
OMTOMH(OPMAaTUKY;

* yMeeT Ipe/CTaB/sTh
pe3y/bTaThl CBOeH
paboThI;

yPOBEHb) aHa/M3a MoCTaB/IeHHOU ¥ [IOKa3bIBaTh C aHajM3a MoCTaB/IeHHOU
3aJ]auM UCCJIeIOBaHUM B | MCII0/Ib30BaHHEM 3alauM UCCIeIOBaHUM B
obsacti hOTOHUKU U apryMeHTOB MOJIOKeHUsT | 00sacT GOTOHUKU U
ONTOMH(OPMAaTUKHU. ; ripegMeTHOM 0b6macTr ONTOMH(OPMAaTUKHU. ;
3HaHUS;;
* CaMOCTOSITeJTbHO
No7I0MpaeT MeTO/IbI
peliieHust Ipobsiem.;
YIOB/IETBOPUTEBH | * naeT orpe/eneHus * yMeeT paboTarh CO * BrajeeT
0 (1IOpOroBeIi OCHOBHBIX TIOHSITUM U CTPaBOYHOM TepMUHOIOTHEN B
YPOBEHb) XapaKTepUCTHK JIUTEepaTypoii;; TIpeIMeTHOU 00s1acTh

3HaHUS; ;
* crocobeH KOPPeKTHO
MIpe/ICTaBUTh 3HAHUS U
“H(OopMalHIO ;

AedATe/IbHOCTH, XdPAKTEPU3YIOLIMUX 3TAallbl

3 TunoBble KOHTPOJ/IbHBbIE 3aJaHUA
s peany3alidu BhIIIETIEPEUNC/IEHHBIX 3a7iau 00yUYeHHsl MCIOJb3YIOTCS TUIIOBBIE KOHTPOJIbHBIE
3a/laHYsI WK WHBbIe MaTepHhasibl, HeoOXoAUMbIe /Jisi OLIeHKU 3HaHWM, YMEHHWH, HaBBIKOB W (WJTH) OIIbITa

oOpa3oBareIbHOM MTPOTrpaMMBbI, B C/IeAYIOIIEM COCTaBe.

curHasa s(t)

3.1 TecToBbIe 3alaHUA
— Tunossle Bompocs! Tecta 1o Teme «TEOPEMBI O CITEKTPAX»: Bompoc 1: Onpenenuts
CMeKTpa/IbHYH0 IJIOTHOCTh curHana s(t) Bompoc 2: YkasaTb aMIUIMTYJHO — YaCTOTHYIO XapaKTepUCTUKY

(dopMypoBaHHsl KOMITETEHI[MH B TIPOL[eCCe OCBOEHUS

— Tunossle Boripockl Tecta 110 TeMe «HACTOTHBIE 1 BPEMEHHBIE XAPAKTEPUCTUKU

JIMHEMHBIX LEIEW»: /IaHo: NATH BapUAHTOB ILieTiel, MATh BapUAHTOB TepeaTouHbIX GyHKLUMN, TSTh
BapMaHTOB IepexOAHbIX xapakTepuctuk. Bonpoc 1: Kakou nenu cootBerctByer AUX Buzaa Bonpoc 2:
Kakoii nieniu cootBetctByeT h(t) Buza Bonpoc 3: Kakoil mepexofHOU XapakTepruCTHUKe COOTBETCTBYeT g(t)
Borpoc 4: Kakoii ierniu cootBeTcTBYeT g(t) Boripoc 5: Kakue AUX u h(t) cooTBeTCTBYIOT Lieriy HoMep (3)
Bonpoc 6: Kakoii mepesnatouHoii ¢yHkumu cootBeTcTByeT h(t) Buga Bompoc 7: Kakoil nepexomHoi
xapakTepuctrke cootBeTcTByeT K(p) Buga Borpoc 8: Kakoii nieru coorBetcTByeT K(p) BUja

— Tunosele Boripockl Tecta Mo TeMe «PUINYECKUE XAPAKTEPUCTUKUN CUTHAJIOB»:
Bonpoc 1: Ha pucynke 1 nokasaH curHan s(t). Onpezenuts aHaIUTAYeCKOe BpeMeHHOe Tpe/icTaB/ieHre
curHana s(t). Bonipoc 2: Ha pucyHke 2 noka3aH cursarn s(t). Onpeenutb He4eTHYI0 OTHOCUTETbHO HYJIst
cocTaB/sitolyto sHeu(t) curHana s(t). Bompoc 3: Ha pucynke 3 moka3aH curHan s(t). Onpenenurtsb
SHeprut0 O curHana s(t). Bompoc 4: [laHo aHa/IWTUUeCKOe BpeMeHHOe TIpe/iCTaB/eHue CUrHaa.
Ornipesie/UTh SHEPTrU0 JUeT YeTHOM OTHOCUTE/IbHO HYyJ/Isl COCTap/sitollel curHana s(t). Bompoc 5: Ha
PUCYHKe 5 TMoKa3aH curHarn s(t). OnpezenuTs BUJ CAMMETPUM OTHOCUTENbHO HYJs (1) U OTHOCKTENBHO (2
) mepuoaudeckoro curHaja s(t). Boripoc 6: Ha pucyHnke 6 mokasaH curHan s(t). OnpeznenuTb BeJIMUYMHY
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MoIIHOCTH P neproanueckoro curHana s(t), eciu E = 2B, R = 10 Om

3.2 TeMBbI 0NIPOCOB Ha 3aHATHAX
— Pacuer oTK/IMKa Ha BBIXOZle /1€KTPUYECKO! LieNH
— BpemeHHbIe XxapaKTepUCTHKH Lienei
— YacToTHbIe XapaKTepUCTHKH Lieren
— CriekTpasbHble XapaKTepUCTUKU Hellepuojuue CKUX CUTHa/I0B
— CrnekTpa/bHble XapaKTepUCTUKU NTePUOANYeCKUX CUTHA/IOB
— @usnyeckre XxapakTepUCTUKHA CUTHAIOB

3.3 DK3aMeHaLOHHbIEe BOIIPOCHI

— [ TIlepeueHp TeopeTHYECKUX BOIIPOCOB, BbLIHOCUMBIX Ha 3K3aMeH: 1. OHepretuueckue
XapaKTepUCTUKU cUrHasioB 2. O6001ieHHOe crieKTpabHOoe Tpe/icTaBieHre curHanos 3. Ilepuoanyeckue
CUTHaZbl M UX CBOMcTBa. ['apmoHmueckue konebanusi 4. Pasno)keHue MepUOAMUYECKOTO CHTHama TI0
rapMoHvMKaM 5. CrieKTpajibHble XapakTepUCTUKW Iepuojuyeckoro curHana. 6. CrekrpanbHble
XapakTepUCTUKU  HelepuojuvyeCcKux CUrHanos. 7. IlpuMepel  CIieKTpanbHOrO — IpeJCTaBIeHUs
Hermepuognueckux curHasioB 8. Teopembl o crektpax 9. Ilpeobpa3oBanue Jlarimaca 10. CpoticTBa
npeobpasoBanus Jlarmaca 11. O6parHoe mpeoOpa3oBanue Jlamaca 12. Marematnyeckvde Mogeny
JMMHeNHoU snekTpuueckor nenu 13. [lepenaTouyHasi, UMMy/IbCHasi, lepexo/Hasi XapaKTepuCTHUKa Lienu 14.
[TpoxoxkzieHre TIepuoAUYeCKUX CHUTHAJIOB 4Yepe3 Lien (MeTOJ, KOMIUIEKCHBIX —amiumTyz) 15.
[TpoxoxkzieHre HerepruoAUYeCKUX CUTHAsIOB yepe3 Lienu (orepaTtopHbli MeTo[) 16. BpemeHHble MeTOzbI
a"Ha;mm3a (uHTerpanel [lroamernst) 17. AHanoroBble, AWCKpeTHble W IU(pOBbIe cUrHambl. Ob6o00IIeHHas
CTPYKTypHasi cxema cucTeMbl IMdpoBoii 006paboTku curHanoB. 18. CrieKTp AMCKPETHOTO CHUTrHasa.
BmusiHue (opMbl AMCKPETU3UPYIOLMX WMITYy/IbCOB HAa XapaKTepUCTUKU [AWCKPeTHOro curHaaa 19.
Pasnoxxenue curHanoB B psifi KoresbHukoBa. 20. IIpsmoe u obparHoe ATI®. Cesizp ATIP u criektpa
auckpetHoro curHana 21. Cpoiicta [I1® 22. TIpsimoe u obparHoe Z-mpeobpa3oBanusi. CBoiicTBa Z-
npeobpaszoBanuii  23. LludpoBbie @uabTpel. OCHOBHBIE CTPYKTYPbl. XapaKTePUCTUKW IM(PPOBHIX
¢unbTpoB 24. CrcteMHas GyHKLUS L(POBOro GprabTpa. YCTOHUMBOCTb JUCKPETHBIX cucTeM 25. CHHTe3
UPpoBbIX (UALTPOB (MeTos OunMHelHOro Z-mpeoOpa3oBaHMs, MeTO[, WHBAapUAHTHON WMITY/IbCHOU
XapakTepuCTUKH) 26. MeTo/bl pacueTa OTK/IMKA Ha BbIXOZe LU(PPOBBIX (PUILTPOB.

— [ Ilpumep npakthueckoro 3agaHusi Ne 1-1-1 Tlepuosuyeckuii [WCKPeTHBIM CUTHaA Ha
VHTepBajie CBOer MepPUOAUYHOCTH 3a[aH YeTbIPbMS PaBHOOTCTOSILIMMHU OTCYeTaMU , KOTOpble C/IefyOT
yepe3 1 MkKc. Bpiumciure: 1. TOCTOSIHHYIO COCTAaBJISIFOIIYIO AMCKPeTHOTro mpeobpa3oBaHust Pyphbe
JAHHOTO CWTHama; 2. 4acTOTy [JUCKPeTU3aluH ; 3. WHTepBas B3sTHS BHIOODKM Ha YaCTOTHOW ocH; 4.
ko3puientor JI1® . BoccraHoBuTe: 5. aHa/moroBbld cWrHaa 1o KoTenbHUKOBY aHa/lIUTHUeCKU U
rpapuuecky; 6. aHa/soroBbliii curHana no PDypbe aHamuTUuecku U rpaduyecku. [lomyuure: 7.
aHa/IMTUUeCKOe BbIpa)KeHHe CIIeKTPaJbHOMN MJIOTHOCTH AUCKPeTHOTO CUMTHasa v n300pas3uTte NMpUMepHYIO
orubaroutyto crekrpa. [ Ilpumep mpakruueckoro 3amanusi Ne 2-1-1 M3BectHa cucteMHasi (pyHKLUUS
1uppoBoro ¢uieTpa: BeinonHuTh ciegyromyto pabory: 1. M306pasute CTpyKTypHyto cxemy LIdD; 2.
Ompenemte ¥ W300pasuTh rpaduuecKd UMITYAbCHYIO XapakTepuctuky L®; 3. Ompenenuts u
1300pa3uTh rpaduuecky repexofHyro xapakrepuctuky LI®; 4. PaccuntaTh KOMITJIEKCHYIO Tepe/jlaTOuHYI0
¢yukuuro L®; 5. OnpenenuTs U nokasaTb npumepHbiii Bug, AUX LId ; 6. Onpesenuts U okasarb
npumepHelii Bug PUX [P ; 7. CocraBuTh anroputM 00pabOTKHA BXOAHOW TMOC/IeA0BaTeTbHOCTH
orcyetoB. Bapuant Ne 1-1-1 [Teproanueckuii AUCKPeTHBIM CUTHAI HA MHTEpBajle CBOeM MepUuoAUYHOCTH
3a/laH YeTbIpbMsl PaBHOOTCTOSALIMMM OTCUeTaMM , KOTOpble C/iefyroT uepe3 1 Mkc. Bberumcure: 1.
TIOCTOSIHHYH) COCTaBJISIFOIIYIO /TUCKPETHOro TipeoOpasoBaHuss Pypbe AaHHOTO CUTHama; 2. 4acTOTY
JUCKpeTH3alMi ; 3. WHTepBaj B3sTUS BBIOODKM Ha uacToTHOM ocu; 4. ko3ddurumentsr ATID
BoccTaHoBuTe: 5. aHa/0roBeIid curHaa 1o KoTe/lbHUMKOBY aHaMTUUYeCKH U rpaduuecky; 6. aHaI0roBbIN
curHan no Pyppe aHanuTUUecKU U rpaduuecku. [lomyuurte: 7. aHaNIWTUYeCKOe BbIpaKeHUE
CITeKTPabHOW TVIOTHOCTH AWCKPETHOTO CUTHasia v M300pa3uTe MPUMEePHY0 OrH0aromlyto CreKTpa.

3.4 TeMbI KOHTPO/IBHBIX PadOT
— 3aganue 4. Bapuant 1 [lna /nvHeWHOW aHa/lOroBoW Lienu: ¢ PaccuMtath U TIOCTPOUTH
VUMITY/IbCHYI0 XapaKTePUCTUKY. ¢ BbIMOMHUTE [AWCKPeTH3alMI0 HWMITYJbCHOW XapaKTepPUCTHUKU. °
PaccuuTaTh KOTMYECTBO OTCYETOB UMMY/ILCHOW XapaKTePUCTUKH, BeJTMUMHA KOTOPbIX rpeBbiiaeT 10% ot
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MaKCUMaJ/IbHOTO 3HaY€eHUs1 XapaKTepUCTHUKHU.

— 3apganue 3. BapuaHT 1 * [TonyunTh aHaIMTUUYECKOE BbIpayKeHWe U TIOCTPOUTh rpaduk s AUX
JIMHEMHOU 1jeny [MaciiTab 4acTOTHOM OCH OlleHWBaTh B efuHHUIAX a, rge o = 1/(RC)]. (Obsi3aTenbHbie
pacueTHbIe TOUKM Ha OCH 4acToT: @ = 0, a, 00.) « PaccunTarh U MOCTPOUTb BPEMEHHbIE XapaKTepPUCTUKU
ter. (OOsi3aTesibHbIe pacyeTHbIE TOUKU Ha Ocy BpeMeHHU: t = 0, 1/a, 0.)

— 3apmanue 2. Bapuant 1 /18 mepuofduyeckoro CurHajsa C IepuojoM, paBHbIM 4T: ¢ [latb
MaTeMaTHUUeCKoe OIvCaHue CUrHasa. * BeIUMCIUTG TpU HU3LIME HeHy/leBble TapDMOHUKHU CIIeKTpa CUrHasa
U TIOCTPOMTh CIIEKTP aMIUIUTyA. ¢ PaccuutaTh MOIIHOCTb (OTHOCHUTE/IbHYI0) OTOpOILEHHBIX
CIeKTpasbHbIX COCTaB/ISOLINX.

— 3apganue 1. Bapuanrt 1 1. 3anuvcarb aHa/IMTUUECKOEe BbIpaKeHUe /Il OAUHOYHOIO UMITY/IbCa.
Ornpesie/iUTh TIOCTOSIHHYIO U TI€PEMEHHYH0 COCTap/sitollde curHana. 2. [lonyudTs aHanuTH4eckKoe
BbIp@&KeHWe W TOCTPOUTh rpadUK /s YeTHOM M HEUeTHOW COCTaBIsIOIIMX curHana. 3. Paccuurtarth
SHEPryul0 OJJMHOUHOTO uMIlyJibca. [lonyunTh aHa/lIWTHYeCKoe BbIpaKeHWe /i1 CpefjHell U MIHOBEHHOM
MOILL[HOCTel. 4. 3amucaTh aHaJIUTUYeCKOe BbIpDaKeHUe [Jisl TepUoJUYecKoro CUrHajga C IepuofoM,
paBHbIM 31. OmnpefenuTb TMOCTOSIHHYIO W TIePEMEHHYH) COCTaB/silOlIMe curHaza. 5. I[lonyuuts
aHaJIUTUUYECKOe BbIpDAKEHWEe W TIOCTPOUTb TpaUKu [ UYeTHOM W HEeUeTHOW COCTaBJISIOLIMX
nepyuoJueckoro curHana. 6. Paccuurare 3HaueHue cpefHeil MouiHoOcTH. 7. PaccunTath 3(pdeKTHBHYO
JUTATEeJIbHOCTb CUTHAJIA JIJIsl SHepreThyeckoro Kputepus A = 0,9

3.5 TemsI 1a0opaTopHbBIX padoT
— IlpakTuka anmapaTypHOrO aHa/lM3a CUTHAJOB BO BPEMEHHOM U YaCTOTHOM 00sacTsix.
WccnenoBaHye CrieKTPOB YIIPABJISIOIUX CUTHAIOB
— TIpoxokaeHue yrpaB/sIFOIUX CUTHAJIOB Uepe3 JTMHelHbIe LeTH

4 MeTtoauyeckHe MaTepHasbl
st obecrieueHust rpoiiecca oOyueHHs] W pellleHus 3afad 00yueHUs] HUCTIONb3YIOTCS CeqyoIye
MarepHua’Ibl:
— MeToJuuecKWe Marepuasbl, OTpe/ie/siollde TpoLeAypbl OLleHWBaHUS 3HAHWMN, YMeHHH,
HAaBBIKOB U (W/M) ONbITa JeATeJbHOCTH, XapaKTepU3yHOIUX 3Tarnbl (Op-MUPOBaHUS KOMITETEHLHH,
cornacHo 1. 12 paboyeii MporpaMMel.

4.1. OcHoBHas 1uTeparypa
1. PaguorexHuueckue 1jenu v curHasnbl. Yacts 1 Teopust CUTHAIOB U JIMHEHHBIE Tieny: Y yeOHOe
nocobue / Kaparaea H. A. — 2012. 261 c. [OnekTtpoHHBI pecypc] - Pexum pgocrtyma:
http://edu.tusur.ru/training/publications/2798, cBoO6ogHBbIIA.
2. PapuorexHuyeckue 1ienu U curHanbl. Yacts 2 JluckpetHasi 00paboTka CUTHANIOB U LU(pOBast
¢uneTpauusi: Yue6Hoe mocobue / KaparaeBa H. A. - 2012. 257 c. [DnekrponHslid pecypc] - Pexxum
noctyma: http://edu.tusur.ru/publications/2799, cBo60gHBIA.

4.2. lonoHMTe/IbHAA IMTeparypa
1. Cepruenko A.b. ITudpoBast 06paboTka curHanoB: YueOHOe mocoOue /st BY30B. - 2-€ U3, -
CII6.: TTutep, 2007. - 750[2] c. (Hammume B 6ubmroTeke TYCYP - 50 3k3.)
2. backakoB C.M. PaguoTexHHUeCKye 1[eMM U CUTHa/Ibl: YUeOHUK /i BY30B. - 5-e uszm. - M.:
Beicmias 1mikomna, 2005. - 462[2] c. (Hamuuue B 6ubmioreke TYCYP - 302 3K3.)
3. [enucenko A.H. CwurHanel. Teopetuueckass pajguorexHuka. CripaBouHoe Tocobue.—M:
Topsiuast nuaMs-Tenekom, 2005.—704 c. (Hamuue B 6ubmioreke TYCYP - 101 3K3.)

4.3. O0s3aTe/IbHBIE YUeOHO-MeTOoJuYeCKHe MoCco0us

1. PamuorexHuueckue 1end u curHasel. Yacte 1: JlabopaTOpHBIM TIPAaKTHKYM IO KypCy
«PaguoTexHuyeckue 1eny U curHabl». Teopus curHanoB. / Kaparaesa H. A., boromosnos C. 1. - 2013.
36 c. [DnekTponHbIH pecypc] - Pexxum moctymna: http://edu.tusur.ru/publications/3417, cBoOOAHBIH.

2. PapuorexHuyeckue 1ienu u curHanbl. Yacte 1 Teopusi cUrHa/ioB U JIMHeMHbIe 1ienud: Y4eOHo-
metoaunueckoe rocobue / Kaparaesa H. A., Kucenes I1. C. - 2012. 34 c. [SnekTpoHHbIH pecypc] - Pexxum
npoctyma: http://edu.tusur.ru/publications/2790, cBo60gHBIMA.

3. PagmorexHuueckue riernu U curdanbl. YacTs 2 JuckpeTHas 06paboTKa CUTHa/MOB U LUdpoBast
dunerparus: Yue6Hoe mocobue / Kapataeea H. A. - 2012. 257 c. [OnekTpoHHBIN pecypc] - Pexum
nocryma: http://edu.tusur.ru/publications/2799, cBoGOAHBIH.
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4.4. ba3bl JaHHbBIX, HHPOPMALIMIOHHO CIIPABOYHbIE U MOUCKOBbIE CHCTEMbI
1. OOGpasoBaresbHbIH [TOpPTaa YHUBEpCUTeTa, 61bIMOTeKa YyHUBEepCHTeTa.
2. ba3bl aHHbIX, MH()OPMAIJMOHHO-CIIPaBOYHbIe U TIOMCKOBbIE CUCTeMbI B Internet.
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