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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI

03HAKOMJICHHE CTYJCHTOB C TOHSATHEM HEYETKOTO MHOXECTBA KaK MaTeMaTHYeCKOW (opmalnza-
[IUU HEYETKON WMH(pOpMAIUuU JUIsl TOCTPOSHUS Mojeneil. MaremaTuueckas TEOpUsl HEUETKHX MHOXKECTB
MO3BOJISICT ONMCHIBATh HEYCTKHUE MOHATHS M 3HAHWS, ONCPUPOBATH ITHMH 3HAHHUSIMH U JCJIaTh HEUCTKUE
BBIBOJIbI. HeweTkast toruka Onke 1mo qyxy K 4elIOBEYeCKOMY MBIIIJICHUIO U €CTECTBEHHBIM SI3bIKaM, YeEM
TPaIUIIMOHHBIC JOTHYECKHE cucTeMbl. HedeTkast moruka obecneunBaeT 3(hPeKTUBHBIE CpeICTBA 0TOOpa-
JKEHHSI HEOIPEIeICHHOCTEH U HETOYHOCTEHN pearbHOro MHpa, a HAIMYUE MaTeMaTHUYECKUX CPEJICTB OTpa-
YKSHUSI HEYSTKON MCXOIHON HH(DOPMAIHK TTO3BOJISIET CTPOUTH MOJICIH, aJICKBaTHBIC PEATbHOCTH.

1.2. 3agauy AUCIUILINHLI
—  pa3BUTHE HABBIKOB PELICHUS MPUKIIATHBIX 33]1a4, CBSI3aHHBIX C BRIHECEHHEM PEIIEHUH B YCIIO-
BHUSIX YACTUYHON HEOMNPEACIICHHOCTH

2. MecTto mucuuniuebl B ctpykrype OIIOII

Huctunnuna «Teopust HeueTkux MHOecTB» (b1.B./IB.3.1) otHOCuTCs k On0Ky 1 (BapuaTtuBHas
4acTh).

[TpenmecTBYOIKUMH TUCHMITIMHAMY, (HOPMHUPYIOIIUMH HayallbHbIe 3HAHMS, SIBISIOTCS CIETYIO-
e IUCHUIUIMHBL: [[ruckpeTHas matemaruka, Matematnyeckuid aHaiaus, Teopusi BEpOSITHOCTEN U MaTe-
MaTH4YeCKasl CTaTUCTHKA.

[Tocnenyromumu qUCHMILUIMHAME ABJSIIOTCS: HelipoHHBIE ceT U reHeTHuecKue alroputMsl, Cetu
U CUCTEMBI Tepeiaud MH(OopMaIHH.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Tponecc n3yueHus JUCUUIUIMHBI HapaBiieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIETSHIUI:

— OIIK-1 crocoOHOCTBIO aHATM3UPOBATh (DM3MUSCKHE SBICHHUS W MPOLECCHI I (opMam3a-
LIMU U PEIICHUs 33]1a4, BO3HUKAIOUINX B X0J1€ MPOPECCUOHATILHON e TENIbHOCTH;

—  OIIK-2 criocoGHOCThIO MPUMEHATh COOTBETCTBYIOIIMN MaTeMaTU4eCKUN ammapar Jjsl pele-
HUS IpoeCcCHOHANIBHBIX 3a]1ay;

B pesynbrare usydeHus JUCUUILUIMHBI CTYAEHT JOJDKEH:

— 3HaTh CUHTE3 MaTeMaTU4YeCKUX Mojelel (hopMaan3yeMbIX U TPYIHO OpMaIn3yeMbIX 00bEK-
toB CUB

—  yMeThb pa3padarbiBaTh MPOrpaMMHbBIE KOMILIEKCHI, peanusyromue moaenu CUb u paborats co
CHeUaIn3UPOBAaHHBIMU POTPAMMHBIMU MTAKETaMU;

—  BJaJeTh IpUEMaMM aHaJIN3a, ONTUMHU3ALNN U HACTPOUKHU KOMIBbIOTEPHBIX Mojeneld CUb

4. O0beM JMCHUIIMHBI M BUbI y4eOHOH padoThl
OO01ast TpyI0€eMKOCTb JUCHUILUINHBI cocTaBisieT 4.0 3aUueTHBIX €IMHMILIBI U IIPECTaBIeHa B Ta0Iu -

%Zgﬁilﬁa 4.1 — TpynoeMKOCTh JUCUUILIMHBI

Bunpl yueOHO 1eSITEIBHOCTH Bcero yacos CemecTpsl

5 cemecTp

AyrmutopHsble 3aHATHS (BCETO) 72 72
Jlexknuu 26 26
[IpakTrueckue 3aHATHS 36 36
KonTpoas camocTosTensHON paboThl (KypcOBOM MPOEKT / 10 10
KypcoBas paboTa)
W3 HuX B MHTEpaKTUBHON (hopme 7 7
CamocrosiTenpHast paboTa (BCero) 36 36
[TpopaboTka JIEKIIMOHHOTO MaTepuaia 10 10
[ToaroroBka Kk MpakTUYECKUM 3aHATUAM, CEMUHApAM 26 26
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Bcero (0e3 ax3ameHa) 108 108
[ToaroroBka u ciava sK3aMeHa 36 36
OO01mas Tpy10eMKOCTh 4 144 144
3aueTHpie EanHnIie 4.0 4.0

5. Conepxanne TUCUMIIIIHMHBI

5.1. Pazaesbl IMCHUIIIMHLI M BUABI 3AHATHI
Paznensl AMCUMITITMHBL U BUABI 3aHATUI NpUBEICHBI B Tabmwuie 5.1.
Taommua 5.1 — Pa3mensl AUCIUIUINHBI U BUABI 3aHATHH
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5 cemecTp
1 Heuyetkue MHOXeCTBa Kak criocod ¢op- 2 2 5 10 9 OIIK-1, OIIK-
MaJIn3alii HEYETKOCTH 2
2 HedeTkue oTHOIICHUS 2 7 5 14 | OIIK-1, OIIK-
2
3 Metozp!l noctpoeHus GyHKITUH Tpu- 2 2 5 9 OIIK-1, OIIK-
HaJUICKHOCTHU 2
4 HeueTkue 4nciia v ONepaliuy HaJl HUIMHA 2 4 4 10 OIIK-1, OIIK-
2
5 HedgeTkas noruka 4 0 1 5 OIIK-1, OIIK-
2
6 JImarBucTHYECKas HEUETKAs JJOTUKa 6 9 7 22 |OIIK-1, OIIK-
2
7 Teopust HEYETKOTO BHIBOAA 6 10 6 22 OIIK-1, OIIK-
2
8 [locTpoeHne HEYETKUX CUCTEM C ITOMO- 2 2 3 7 OIIK-1, OIIK-
uisto Fazzy Logic Toolbox 2
Hroro 3a cemectp 26 36 36 10 108
Hroro 26 36 36 10 108
5.2. Conep:kanue pa3iejioB IMCUUILINHBI (110 JIEKIUIM)
CopeprkaHue pa3iesaoB TUCIUILINH (TI0 JIEKIMSAM) IPUBEACHO B Tabmuiie 5.2.
Tabmuma 5.2 - ConepxaHue pas3esioB TUCIUIUIAH (TI0 JICKITUSIM)
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CornacosaHa Ha noprane N2 21455




1 HeueTkue MHOXeCTBa Kak cioco0
(hopManm3ay HEYSTKOCTH

OcHoBHbIe onpenenenus. [Tpunuun
0000mmeHus. HeueTkue oneparopsi.

Htoro

OIIK-1,
OIIK-2

2 HeueTkne OTHOILIEHUS

OcHoBHbIe onpezenenns. CBOMCTBA He-
YETKUX OTHOLIEHMM. J[exoMno3unus He-
YETKUX OTHOWEHH. TpaH3uTuBHOE 3a-
MBIKaHUE HEYETKUX OTHOIIEHUHU. [Ipoek-
Y HEYETKUX OTHOIIECHUHN. 3a1auu He-
YEeTKOHN KiIaccu(UKaIvm.

HUroro

OITK-1,
OIK-2

3 Merozp! ocTpoeHust (pyHKIHA
IPUHAIICKHOCTH

Tunel mkan. Meronel uamepenuit. Kiac-
cuuKaIus METOJIOB TOCTPOCHUS (PyHK-
I OpUHAUIEKHOCTHU. [IpsMble METO B
JUIsl OTHOTO AKcrnepTa. KocBeHHbIE MeTO-
JIbl T OQHOTO 3Kcnepra. [Ipsambie meTo-
JIbI JIJIS TPYTIIBI DKCIIEPTOB.

HUroro

OITK-1,
OITK-2

4 HedeTkue 4ncia U onepanuu Haj
HUMU

OcHoBHble onpenenenus. Heuetkue tpe-
yroyibHble yucia. Yetkue apudmeTuku
HEYETKHUX TPEYrojibHbIX uncen. Pa3Mbl-
Thle apU(METHKN HEUETKUX TPEYTOJIbHBIX
qHCell.

HUroro

OIIK-1,
OIIK-2

5 Heuerkasg noruka

Onmneparust orpunianus. Onepanun KOHb-
IOHKIIMU U TU3BIOHKIINH

OITK-1,
OITK-2

6 JIMHrBUCTHYCCKAs HEUCTKAS JTOTHUKA

HUroro

IloHsiTHE TUHTBUCTUYECKOM HCpCMeHHOﬁ.
JImHTBUCTHYECKIE NEPEMCHHBIC UCTUH-
HocTH.Jloruueckue CBSI3KH B HEUETKOMH
JIOTHKE.

Hroro

OIIK-1,
OIIK-2

7 Teopust HEYETKOTO BHIBOAA

Konuennus HeyeTkoro BeIBoa. Aro-
put™M Mamaanu. MiurocTpaTuBHbIN IPU-
Mep.

HUroro

OIIK-1,
OIIK-2

8 [TocTpoeHNE HEYETKUX CUCTEM C
nomompio Fazzy Logic Toolbox

HSy‘ICHI/IC IMPUMCPOB NOCTPOCHUA CUCTEM
B TUAJIOTOBOM PEKHUME

Hroro

2

OIIK-1,
OIIK-2

Hroro 3a CEMCECTP

26

5.3. Pa3nenbl JMCUMILNIMHBI M MEXKIMCUMILUIMHAPHBIE CBSA3H ¢ 00ecedyuBAKIIMMH (Peabl Ty IIUMHU)
U o0ecrnieynBaeMbIMU (MOCTEAYIONIMMU) JTUCHUILIHHAMHA
Pazaenbl qucHUIUIMHBI U MEXIUCHUILTHHAPHBIE CBS3M C 00ECTICUUBAIOIIMMU (MIPEABIAYIIMMU) U
obecrnieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEJICTAaBIEHBI B TabuIE 5.3.
Tabmura 5.3 - Pazaens! AUCIUIUIMHBL M MEXKIUCIUILIMHAPHBIE CBSI3H

HaunmMmeHoBaHMe NUCIMILIMH No paznenoB naHHOM NUCHMIUIAHEL, I KOTOPBIX HEOOXOIUMO

HU3YyUCHUC O6€CHC‘-II/IB8.IOH_II/IX 1 00eCIIeunBaCMbIX JUCHUIIINH
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1 2 3 4 5 6 7 8

[IpenmecTByronme qUCUUILIMHBI

1 I[I/ICKp CTHasd MaTCMaTHUKa + + + +

2 MareMaTnyecKuii aHajius + + + +

3 Teopust BeposITHOCTEHN U MaTe-
MaTu4ecKasi CTAaTUCTHKA

+ + + + + + + +

[Tocnenyromue TUCHUIIITUHBL

1 HelipoHHBIE c€TH U T€HETHYE-
CKHE aJITOPUTMBI

+ - + + - + + +

2 CeTH ¥ CUCTEMEI nepeaavu nH-

+ + + + + + + +
(dhopmaruu

5.4. CooTBeTCTBHE KOMIIETEH M1, (POPMUPYEMBIX NPH U3YYeHUU THCHHILUIMHBI, 1 BUI0B 3aHITHIA
CoOTBeTCTBHE KOMITETCHIMH, (OPMUPYEMBIX INPH W3yYCHUW IUCHUIUIMHBI, W BUAOB 3aHATHIH
IpeCTaBIeHO B Tabmuie 5.4
Tabmuua 5.4 — CooTBEeTCTBHE KOMIIETCHIIMI M BHJOB 3aHATHH, (POPMUPYEMBIX NPH HU3YYCHHU IUCIUILIH -
HBbI
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OIIK-1 + + + + Ok3ameH, OTYeT 1o Kypco-
BOif pabore, OT4eT Mo npak-
TUYECKOMY 3aHITHIO
OIIK-2 + + + + Ok3ameH, OTYeT 1o Kypco-
BOi1 pabore, OTueT no npak-
TUYECKOMY 3aHSTHUIO

CornacoBaHa Ha noprane Ne 21455 6



6. IuTepakTUBHBIE METOABI U (OPMbI OPraHU3ALNMUHN 00yUEHH S
TexHOIOTUM MHTEPAKTHBHOTO OOYYEHUS MPH pa3HbIX (opMax 3aHATUH B 4acax MPUBEICHHI B Ta-
omure 6.1
Tabmura 6.1 — TexHOIOTHU MHTEPAKTUBHOTO 00yUYEHHs MPHU Pa3HbIX (popmax 3aHATHHI B yacax

WNHTepakTUBHBIE
MeTtonant P Bcero
JEKIUU
5 cemectp
[Ipe3eHTanuu ¢ NCNOIBL30BAaHUEM CIIANI0B C 7 7
o0cyKaeHreM
Hroro 3a cemecTp: 7 7
Hroro 7 7
7. JIabopaTopHblie padoThI
He npenycmorpeno PYII
8. IIpakTuyeckue 3aHATUSA (CEMUHAPBI)
HaumeHoBaHMe NpakTHUECKUX 3aHATUH (CEMUHAPOB) MpuBeieHo B Tabiue 8.1.
Tabmuua 8. 1 — HaumeHoBaHue MpaKTUYECKUX 3aHATHI (CEMUHAPOB)
A v s
= 2 E
: | i3
HanmMeHoBaHue NpaKTUUECKUX 3aHATHH ¥ > ©
Haspanwus pa3aenoB zF =5
(cemHnHapoB) 2 g 2
X g =
a B
= o
5 cemecTp
1 HeueTkue MHOXecTBa Kak crioco0 | Anredpa HEYeTKUX MHOXKECTB 2 OIIK-1,
(dhopmanuzanuu HeYeTKOCTH Wroro 2 OIIK-2
2 HeueTkue OTHOLIEHUS Anrebpa HEUETKHUX OTHOLIEHUM 7 OIIK-1,
Hroro 7 OIIK-2
3 MeTtozp! nocTpoeHus GpyHKIuH @ yHKINY TPUHAIIEKHOCTH 2 OIIK-1,
IIPUHAJIEKHOCTU Hroro ) OIIK-2
4 HeueTkue 4ucia U oneparuy HaJl Onepanuu HaJl HEYETKUMHU YUCTIaMU 4 OIIK-1,
HUMH Hroro 4 OIIK-2
6 JIunrsuctuyeckas HeueTkas Joruka | Onepanuy HEYETKOM JIOTUKH 3 OIIK-1,
JIMHrBUCTHYECKUE TIEPEMEHHBIE U OTepa- 6 OIIK-2
UM HaJ HUMH
Uroro 9
7 Teopust HEUETKOrO BBIBOJA 3ajiauu HEUYETKOr0 BBIBOJIA, AJITOPUTM 10 OIIK-1,
Mamaanu OIIK-2
Hroro 10
8 IlocTpoeHnE HEUETKUX CUCTEM C Wzyuenue Fazzy Logic Toolbox 2 OIIK-1,
nomotbio Fazzy Logic Toolbox [1K-2
omortsto Fazzy Logic Toolbo Wroro 2 0)
Hroro 3a cemectp 36

9. CamocTrosiTesqibHasi paboTa
Bunbr camocTosTenbHOM paboThl, TPYAOEMKOCTh U (hOPMUPYEMbIE KOMIIETCHIIUHU TPEICTABIICHBI B
tabmmie 9.1.
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Tabmuia 9.1 - Buasl caMoCTOSTETbHON paboThI, TPYIOEMKOCTh U (pOpMUpPYEMbIe KOMIIETCHLIUU

HasBanus pasnenos

Bunnr camocTosTeLHON
paboThI

TpynoeMkocTsb,

9

dopMUpyeMbIe
KOMIIETEHIIUU

@OpMBI KOHTPOJIA

5 cemecTp

1 HedeTkne MHOXKECTBA
Kak CIoco0
hopmanuzanum
HEUYCTKOCTH

[ToaroroBka k mpakTuue-
CKHUM 3aHATUAM, CCMHUHA-
pam

N

IIpopaboTka JIEeKIIUOHHOTO
Marepuaia

HUroro

OIIK-1,
OIIK-2

OTyeT 1o NpakTUYECKOMY
3aHATHIO, DK3aMEH

2 HeueTkne OTHOILIEHUS

[TonroToBka k mpakTuye-
CKHM 3aHSTHSAM, CEMHUHA-
pam

[TpopaboTka JIEKITMOHHOTO
MaTepuana

HUroro

OIIK-1,
OIlK-2

OT4eT 1o MPaKTHIECKOMY
3aHITHIO, DK3aMeH

3 MeTozp! HOCTPOECHHUS

GbyHKIHI
MPUHAIIC)KHOCTH

[ToaroroBka k mpakTuue-
CKHM 3aHSTHSIM, CEMHHA-
pam

[IpopaboTka TeKIIHOHHOTO
MaTepuana

Hroro

OITK-1,
OIK-2

OT4er 1o MpaKTUYECKOMY
3aHATHIO, DK3aMEH

4 HeyeTkue umcia u
onepauuy HaJl HUMU

[ToaroroBka k mpakTuue-
CKHMM 3aHSITHSM, CEMHUHA-
pam

[IpopaboTka JIeKIIMOHHOTO
Mmarepuana

HUroro

OIK-1,
OIK-2

OT4eT Mo NPaKTUYECKOMY
3aHATHIO, DK3aMEH

5 HeueTrkag noruka

[TpopaboTka JIEKIIHOHHOTO
Mmarepuana

Hroro

OIIK-1,
OIIK-2

OK3aMeH

6 JIuarBucTyeckas
HCYCTKAaA JIOTHKa

IToaroroBka K mpakTuye-
CKHM 3aHATHUSM, CEMUHA-
pam

[ToaroroBka k mpakTuue-
CKHM 3aHSITHSIM, CEMHHA-
pam

[IpopaboTka JIEKIIHOHHOTO
Mmarepuana

Hroro

OIIK-1,
OIlK-2

OT4er 1o MPaKTHIYECKOMY
3aHATHIO, DK3aMeH

7 Teopust HEUETKOTO
BBIBOJIA

HO,I[FOTOBKa K IIpaKTHU4eC-
CKHM 3aHATUAM, CCMHUHA-

OIIK-1,
OIlK-2

OT4er 1o MPaKTHIYECKOMY
3aHATHIO, DK3aMeH
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pam
[IpopaboTka JIEKIIMOHHOTO 2
Marepuasa
Hroro
8 Iloctpoenue neuetkux |IloaroroBka k nmpakTuye- OIIK-1, |Otuer no NpakTUYECKOMY
cucTeM ¢ nomoibto Fazzy | ckum 3aHITHSM, CEMUHA- OIIK-2 3aHATHIO, DK3aMEH
Logic Toolbox pam
[TpopaboTka JIEKITMOHHOTO 1
MaTepuana
Hroro 3
Hroro 3a cemectp 36
[ToaroroBka u cnava sK3a- 36 DK3aMeH
MeHa
Hroro 72

10. KypcoBasi paGora (mpoexr)
TpynoeMKoCTh ayTUTOPHBIX 3aHATUN U (GOpMUpPYEMble KOMIIETEHIIMN B paMKaX BBIMOJIHEHUS Kyp-
coBOi1 paboTsI (poekTa) npezcTasiensl Tadmume 10.1.
Tabmuua 10. 1 — TpyaroeMKoOCTh ayAUTOPHBIX 3aHATUN U POPMHUpPYEMbIe KOMIIETEHIIMN B paMKaX BbITMOJIHE-
HUSI KypcOBOH paboThI (MIPOEKTa)

8 Y 5
= 2=
3 ==
2 25
HanmenoBanue ayMTOPHBIX 3aHATHI 2" 2 5
o E
= 2 =
el e 2
~ S
5 cemecTp

®dopmupoBanue 6a3bl MPABWII 3aIaHHON TTPEIMETHON 00JIaCTH. 10 OIIK-1, OIIK-2

ITpoBepka 6a3bl npaBuil.@a33upuKaIys BXOAHBIX IEPEMEHHBIX, ar-

perupoBaHue MoJl yCI0OBUA. AKTUBU3AIIMS 1101 3aKIIFOUEHHM, aKKy-

MYJISLAS 3aKITIOUeHHH, 1eda33uduKamnms.

Hroro 3a cemectp 10

11. PeiiTuHroBasi cucremMa isi OEHKH YCIIeBA€MOCTH CTY/IeHTOB

11.1. banibHbIe OLEHKH AJIs1 3JIEMEHTOB KOHTPOJIA
Ta6mura 11.1 — banpHbIE OIEHKH [T SJIEMEHTOB KOHTPOJISI

. . MaxkcuManbHbIN
. MaxkcuManbHbIH MaxkcuManbHbIH
OneMeHTHl yueOHOH 6asu1 3a mepuoa Bcero 3a
6amn Ha 1-yto KT ¢ | Gamr 3a mepuon
NESITEIbHOCTH mexay 2KT u Ha cemMecTp
Hauyana cemectpa | mexnay 1KT u 2KT
KOHEIl ceMecTpa
5 cemecTp
Otuer 1o KypcoBoii pabo- 10 10 15 35
TE
OTuer 1o NpaKTUIECKOMY 10 10 15 35
3aHATHIO
Hroro makcumym 3a nepu- 20 20 30 70
on
DK3aMeH 30
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Hapacraromum utorom 20 40 70 100

11.2. IlepecyeTt 0a/1J10B B OLICHKHU 32 KOHTPOJIbHbIE TOYKH
[Tepecuer 6anIOB B OIEHKH 32 KOHTPOJIBHBIE TOUYKM TPEICTaBIeH B Tabmuue 11.2.
Tabmuma 11. 2 — ITepecuet 6aJIOB B OLIEHKH 32 KOHTPOJIbHbBIE TOYKH

baynel Ha 1aTy KOHTPOIBHOW TOUYKH Onenka

> 90% ot MakcuManbHON cyMMbI OamioB Ha naty KT 5

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

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

< 60% ot MakcuManbHOU cyMMbl O6astoB Ha aaty KT

11.3. [lepecyeT cymMMbI 0A/1JI0B B TPAAMIMOHHYI0O U MEKAYHAPOAHYIO OLIEHKY

[Tepecuer cymMMbl 0aIIOB B TPAAMIMOHHYIO M MEXIYHAPOJHYIO OIIEHKY INPEJCTaBIIeH B TaOJHIIe
11.3.

Ta6muma 11. 3 — Ilepecuer cyMMBI 6aJUTOB B TPAAUIIMOHHYIO U MEKIYHAPOIHYIO OIICHKY

Hrorosas cymma 6amios,

Onenka (I'OC) YUUTBIBAET YCIELIHO CAAHHBIN Onenka (ECTS)

IK3aMeH

5 (oTM4HO) (3a4TEHO) 90 - 100 A (OTIAHYHO)
85 -89 B (o4enp xoporiio)

4 (xopo1110) (3a4TeHO) 75 - 84 C (xopor0)
70-74 D (ynoBieTBopuTensHO)
65 - 69

3 (yOOBJIETBOPHUTENHHO) (3aU4TEHO) 60 - 64 E (H0CpeAcTnentio)
2 (HEYROBIICTBOPHTENLHO) (1HE Hwxe 60 6ammon F (HeynoBneTBOpHUTENHHO)

3a4TEHO)

12. YuyeOHO-MeTOAUYeCcKOe U MH(OPMAIITHOHHOE o0ecTiedeHHe TUCIUIINHBI

12.1. OcHoBHas1 JIMTEpaTypa

1. JleonenkoB A.B. Heuerkoe moaenupoBanue B cpeae MATLAB u fuzzyTECH.- CII6. : BXB-
[TetepOypr, 2005.- 719[7]c. (Hannuue B 6nbmmorexke TYCVYP - 20 3k3.)

2. Pyrtkosckas H., [Tununckuii M., PytkoBckuit JI. [lep. M.JI. Pynmunckuii. Heitponnsie certu, re-
HETUYECKUE AIITOPUTMBI U HEYETKUE CUCTEMBI: TIep. ¢ MoibeK. /- M.: Topsiuas nmunust — Tenexom, 2006. —
383c. (Hamnuue B 6ubmmorexe TYCVYP - 20 3k3.)

3. VYckoB A.A., Kysemun A.B. MHrennekryanpHble TEXHOJIOTUH yIpaBieHUs. VCKycCTBEHHbIE
HEHWPOHHBIC CETU U HeueTKas joruka. / - M.: I'opstuas muaus — Tenexom, 2004. — 143[1] c. (Hanuuue B
oubmotexe TYCYP - 20 5k3.)

12.2. lonosiHUTeIbHAS JIUTEPATYpPa

1. Jemupnosa JI.A., Kupakosckuii B.B., IIpuibkun A.H. ANroputmsl 1 CHCTEMBI HEYETKOIO BbI-
BOJIa MPU PELICHUM 3a7ay JUArHOCTHKU T'OPOJACKHX HHXEHEpHBIX KOMMYyHuKanuili B cpene MATLAB/ -
M.: Paguo u cBs3b, 2005; M.: [opsiuas nunust — Tenexom, 2005. — 365[3]c. (manuune B 6ubmmorexe TV -
CVYP - 20 5k3.)

2. Xopmammuckuit M.A. Meroasl Msarkoro ounenuBanus BeanmuuH /M.A.Xogammuckuii.-ToMck:
TYCVYP, 2007. — 151[1]c.: wi. — bubmuorp.: c. 144-149. (nanuune B bubdnmoreke TYCVYP - 20 5k3.)

3. AwngpeitunkoB A.B. MHTemnekTyalbHble HHPOPMALIMOHHBIE CUCTEMbI: YUEOHUK JUIsl BY30B /
A.B. Anpapeitunkos, O.H. AunnpeitunkoBa. — M.: ®unaHcsl u craructuka, 2006. — 423[1]c.: un. — buo-
Jauorp. B koHue ras; [peam. Ykas.: c. 419-423 (nanuuue B 6ubmuorexke TYCVYP - 20 3k3.)
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12.3 YueOHO-MeTOAUYECKHE MOCOOUS

12.3.1. O0s3aTenbHbIC y4eOHO-METOAMYECKHE TOCOOHS

1. Teopust mpuHATHA pEUICHUNA: YUEOHO-METOMNICCKUE YKA3aHMs ISl BBHITIOJIHEHUS TTPAKTHUYE-
CKUX U camocTosaTenbHbIX padoT / Typynraes JI. I1. - 2012. 42 c. [QnexTponHHsbIil pecype] - Pexum nocty -
na: https://edu.tusur.ru/publications/1579, nara o6pamenus: 06.06.2017.

2. Teopus npuHATHA pelieHus: Y4eOHO-MeTonuecKkoe nocodue s NpakTHIecKux padoT cTy-
nearoB / o 0. P. - 2012, 62 «c¢. [Dnekrponnslii pecypc] - Pexum pocryna:
https://edu.tusur.ru/publications/2197, nara o6pamenus: 06.06.2017.

3. Meroauueckue yka3aHus JUIsl BBIIIOJIHEHUS KYPCOBOM paboOThl 10 AUCUMILINHE « Teopus npu-
HATHS PELICHUI» JUIs CTyAeHToB crennanbHocTH 230102 «ABTOMATU3MPOBAHHbBIE CHCTEMbI 00pabOTKH
uHpopmaruu u ynpasieaus» / JLII. Typynraes; — Tomck: TYCVYP, 2006. — 31c.: un. — bubnuorp.: c. 26-
27. (nanuune B 6ubmmorexe TYCVYP - 20 3k3.)

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

YueOHO-MEeTOANYEeCKHE MaTepHaiIbl JUI CAMOCTOSTENBHON M ayTUTOPHOI paboThl 00YyJaroIUXCs
U3 YMCJIa MHBAIMJOB MPEAOCTABIAIOTCSA B (hopMax, adanTHPOBAHHBIX K OTPAHUYEHUSM UX 37I0POBbS H
BOCIIpUATHS HH(OpMALIUHL.

JL1s1 JIMI ¢ HApYIIEeHUSIMM 3PeHust:

- B ()OpME IITEKTPOHHOTO JIOKYMEHTA;

— B TIEYaTHOM (hopMe YBEIIMYEHHBIM MIPH(TOM.

JL1s1 IMI ¢ HApYIIEHUSIMH CJIyXa:

— B ()OpMe IITEKTPOHHOTO JIOKYMEHTA;

- B Ie4yaTHoOU opme.

J1s1 M1 ¢ HApYIIeHUSIMHM ONIOPHO-ABUTaTe/ILHOI0 annapara:

— B (hOpME IITEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHoOU (opme.

12.4. ba3bl 1aHHBIX, HHPOPMAITMOHHO-CIIPABOYHbIE, IOMCKOBbIE CHCTEMbI U Tpedyemoe
NporpaMMHoe odecrneyeHue

1. http://www.rambler.ru/

2. http://www.sputnik.ru/

3. https://www.yandex.ru/

13. MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCIUTINHBI
13.1. O6uue TpedOBaHNS K MATEPHATbHO-TEXHUYECKOMY 00ecreYeHUuI0 TUCIUTITHHBI

13.1.1. MarepuajJibHO-TeXHUYECKOE o0ecnevyeHue sl JIEKIIMOHHBIX 3aHATH I
st mpoBeneHus 3aHATUI JIEKIIMOHHOTO THIIA, TPYMIOBBIX U UHANBUYAJbHBIX KOHCYJbTAIUH, TE-
KYIIIETO KOHTPOJISI M IPOMEXYTOYHON aTTECTAIMH MCTIONIB3YeTCs yueOHas ayquTopus 418, ¢ komnaecTBoM
MO0CaOYHBIX MECT HE MeHee 22-24, 000pyioBaHHAas TOCKOH 1 CTaHaapTHON yueOHOH Mebernbio. merotes
HaIJIsIIHbIe TOCOOUS B BUJIE MPE3CHTALUI 10 JEKIIMOHHBIM pa3/iesaM JUCIUILTUHBL.

13.1.2. MaTepuajibHO-TeXHUYeCKOe obecrieyeHue I NPAKTHYEeCKUX 3aHATHI

Jliis mpoBeieHUs MPAaKTUYECKUX (CEMUHAPCKUX) 3aHATUN UCHIONb3YyeTcs yueOHast ayauTopHsl, pac-
noJiokeHHast 1o azgpecy 634034, Tomckast obnacts, T. Tomck, Bepmmnanna ynmuma, n. 74, 4 stax, aya. 412.
CoctaB oOopynoBanusi: YueOHas meOenb; Jlocka marHuTHo-mapkepHas -lmr.; Kommyrarop D-Link
Switch 24 port - 1mt.; Komnetotreps! knacca ve Hike [IDBM INTEL Celeron D336 2.8 T -14 mT. Uc-
HOJb3yeTCsl JUIEH3MOHHOE MPOorpaMMHOe o0ecreyeHre, nakeTsl Bepcueil He Hwke: Microsoft Windows
XP Professional with SP3/Microsoft Windows 7 Professional with SP1; Microsoft Windows Server 2008
R2; Visual Studio 2008 EE with SP1; Microsoft Office Visio 2010; Microsoft Office Access 2003;
VirtualBox 6.2. meercst nomeneHust i XpaHEHUS] U MPO(PUIAKTUYECKOrO OOCIYKUBAHUS y4ueOHOTO
o0opynoBaHusl.

13.1.3. MaTepuajibHO-TeXHUYeCKOe o0ecredeHue I CaMOCTOATEIbHOH padoThl
s camocTosTenbHONH paboThl UCHONB3yeTcs yueOHas ayauTopusi (KOMIBIOTEPHBIN Kjacc), pac-
noyioxkeHHast o agpecy 634034, r. Tomck, yn. Bepmmnuna, 47, 1 atax, aya. 126. CocraB o0opynoBaHus:
yueOHast MeOeinb; komnbioTepsl Kiacca He Hke [IDBM INTEL Celeron D336 2.81'Tw. - 4 mT.; KOMITbIO-
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tepel noakmoueHbl k ceth UHTEPHET u obecreunBarOT AOCTYN B AJIEKTPOHHYIO HH()OPMAIIMOHHO-
00pa3oBaTeIbHYIO Cpely YHUBEPCUTETA.

13.2. MaTepuajibHO-TeXHHYECKOe oOecreyeHre TUCUMIIIMHBI JJIS JIMI C OrPAHMYEHHbIMU
BO3MOKHOCTSIMU 3/10POBbSA

OcBoenue nucuuruivHbl duramMu ¢ OB3 ocymecTBIseTcss ¢ UCMOJIb30BAaHUEM CPEACTB 00ydeHHUS
00IIIEro U CIIEIAIbHOIO Ha3HAUCHUS.

[Ipu 00y4eHUH CTYICHTOB ¢ HAPYLWIEHUAMH CJIyXa MMPEAYCMOTPEHO UCIOJIb30BAaHUE 3BYKOYCHIIU-
BaIOIIEH amnmaparypbl, MYJIbTUMEIUWHBIX CPEACTB U JAPYIHX TEXHUYECKUX CPEICTB MpUeMa/mepenadn
y4ueOHOM MHGOPMAIIMK B TOCTYIHBIX (hopMax ISl CTYJICHTOB C HAPYIICHHUSIMU CITyXa, MOOMJILHOM CHUCTe-
MBI OOYYCHHSI JJIs1 CTYJCHTOB C MHBAJIUIHOCTHIO, MOPTATHBHOW MHIYKITMOHHON CUCTEMbI. YueOHas ayiu-
TOpHsI, B KOTOPOH 00yd4arOTCsl CTYACHTHI C HapYIICHUEM CiIyXa, 000pylIoBaHA KOMITBIOTEPHONW TEXHUKOM,
ayIMOTEXHUKOM, BUICOTEXHUKOU, IEKTPOHHOM JOCKOU, MYJIbTUMEIUUHON CUCTEMOM.

[Tpu 0OyueHUH CTYICHTOB ¢ HAPYLIEHUSIMH 3PEeHUSIMU TIPETYCMOTPEHO MCIIOIb30BaHUE B JICKITU-
OHHBIX M yYEOHBIX ayIUTOPHSIX BO3MOXHOCTH MPOCMOTPA YIAJICHHBIX OOBEKTOB (HampuMep, TEKCTa Ha
JIOCKE WJIM CJIaii/la Ha DKpaHe) MPH IMOMOIIH BUICOYBEIMYUTENCH IJIs1 yIAJICHHOTO ITPOCMOTPA.

[Ipu 0OydyeHHH CTYACHTOB ¢ HAPYUIEHUSIMH ONOPHO-IBUIaTEJbHOI0 ANNAPATA HCIOJIb3YIOTCS
aJbTepHATUBHBIE YCTPONCTBA BBOJA MH(OpPMAIMKM MU JPyrue TEXHUYECKHUE CPEICTBA INpUEMa/TIepeaadn
yaeOHOM WH(pOpMAIMU B JOCTYIMHBIX (opMax s CTYICHTOB C HAPYHICHUSIMH OMOPHO-IBUTATEIHHOTO
armapara, MOOWJIBHOM CHUCTeMbl 0OYUEHUS IS JIFO/IeH ¢ MHBATUIHOCTBIO.

14. ®oHja OLIEHOYHBIX CPEACTB

14.1. OcHoBHbIe TpeOOBaHus K GOHY OLIECHOYHBIX CPE/ICTB M MeTOAMYECKHEe PeKOMEeHAalluH
@DOH/ OLIEHOYHBIX CPEJICTB U TUIOBbIE KOHTPOJIbHBIE 3a/IaHMs, UCIIOIb3yeMbIe JUIs OLIEHKU chop-
MHUPOBAaHHOCTH U OCBOCHMS 3aKPEIUICHHBIX 3a IUCLUIIMHON KOMIIETCHIUHI IPU MPOBEACHUMU TEKYLIEH,
NPOMEXYTOYHOH aTTecTaluy 10 TUCIMIUIMHE IPUBEIEH B IPUIIOKEHUN K pabodell mporpaMme.

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

Ta6inua 14 — JlonoJiHUTEJIbHBIE CPEICTBA OIEHMBAHMS JIsI CTYJI€HTOB ¢ HHBAJIMIHOCTHIO

Buasl 7onoaHUTENBHBIX OIEHOYHBIX q)OpMBI KOHTPOJISI U OICHKU

Kareropuu ctyneHToB
CPENCTB pe3yabTaToOB 00yUEHUs

TecTsl, MICEMEHHBIE CAMOCTOSITEIIBHBIC
paboTHI, BOIIPOCH! K 3a4ETY,
KOHTPOJIbHBIE Pa0OTHI

C napymeHusMu
ciyxa

[IpenmyiieCTBEHHO MUCbMEHHAs
IIpOBEpPKaA

C napymenussmu | CobeceroBaHue 1o BOIIpocaMm K 3aueTy, | [IpenMyiiiecTBeHHO yCTHas MpoBepKa

3peHus OIpOC 110 TEPMUHAM (MHIUBUYaJIbHO)
C napymeHusMu Pemenne qucTaHIIMOHHBIX TECTOB,
OIOPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIE | [IperMMyIecTBEHHO AUCTaHIIMOHHBIMU
JBUTATEJILHOTO CaMOCTOSITENIbHBIE PadOTHI, BOMPOCHI K METOJAMH
anmapara 3a4eTy
C orpanunuenussMu 1o | TecTsl, TUCBMEHHBIE CAMOCTOSITENILHBIE [IpenmyniecTBEHHO IPOBEPKA
o01ieMe TMIUHCKUM paboThl, BOIIPOCHI K 3a4ETY, METOAAMHM, UCXOJISI U3 COCTOSIHUS
MOKa3aHUsIM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00YYalOLIErocss HA MOMEHT IPOBEPKU

14.3 MeToauueckune peKOMeHAANMHI N0 OLeHOYHBIM CPeICTBAM /IS JIMI ¢ OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI
Hus crynentoB ¢ OB3 npenycMatpuBaeTcs HOCTyIHas GopMa IpeoCcTaBIeHUs 3aIlaHui OI[CHOY -
HBIX CPEJICTB, @ UMEHHO:
- B Ie4aTHOU (hopme;
- B IIeYaTHO (hopMe ¢ YBEITHUYEHHBIM MIPUPTOM;
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- B ()OpME IIIEKTPOHHOTO JIOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 33/IaHUs BCIYX;

- MPEIOCTABJICHUE 3aJIaHUS C UCTIOIb30BAaHUEM CYPJIOTIEPEBO/IA.

CryneHTaM C WHBAJIMIHOCTBHIO YBEIIMYMBACTCS BPEMsI HA IMOJIOTOBKY OTBETOB Ha KOHTPOJbHBIE
BOTPOCHI. J[JIsl TAKMX CTYAEHTOB IpeIycCMaTpUBaeTCsl JOCTYyMHas (popMa mpeaocTaBIeHUs] OTBETOB Ha 3a-
JTAHHS, @ IMEHHO:

- MUCbMEHHO Ha OyMmare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIb30BAHUEM YCIIYT aCCUCTCHTA;

- MPEJICTaBJICHUE OTBETOB YCTHO.

[Iponenypa oneHWBaHUS pPE3yJAbTATOB OOYUEHHS MHBAIHIOB IO JUCIHILIMHE MPEIyCMaTpHBAET
npeocTapieHue nHGopMmarmu B GopMax, alanTUPOBAHHBIX K OTPAHHUUYCHHUSIM UX 3I0POBbSI M BOCIIPUSATHSI
uHbOpMaIUK:

JlJ1s1 1ML ¢ HAPYIIEHUSIMH 3PeHusl:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hOpME YBEIMUCHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUsSIMH CJIyXa:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JlJ1s1 TN ¢ HAPYIIEHUSIMHM OTIOPHO-IBUTaTEJLHOT0 anmapara:

- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

[Tpu HEoOXomMMOCTH /17151 00YJAIOIIUXCS ¢ MHBAIUAHOCTBIO MPOIEIypa OLIEHUBAHUS PE3yIbTaTOB
00y4eHHUsT MOXKET MPOBOIUTHCS B HECKOJIBKO ATAIOB.
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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
Teopusi HEYETKHX MHOMKECTB

VYpoBeHb 00pa3zoBaHMs: BbIcIIee 00pa30BaHNe - CIIEUATHTET

HampaBnenne  moarotoBku  (cmenumanbHOCTh):  10.05.02  UudopmanuonHass  0e30MacHOCTb
TeJIeKOMMYHHMKALUMOHHBIX CHCTEM

HanpasnenHocts (npoduip): besonacHocTh TeIeKOMMYHHKAIIMOHHBIX cHUCTeM HHG(OPMAIMOHHOIO
B3aMMOJCHCTBUA

®opma 0OyueHus: OUHast

®akynbreT: PT®, Paguorexuuyeckui pakyJabTeT

Kadenpa: P3U, Kadeapa paguo’jieKTpOHUKH U 3aIUTHI HHGOPMAIIUHT

Kypc: 3

Cemectp: 5

YueoOnslii 1an Habopa 2012 roga

PazpaboTumk:
— noueHTt kad. P3N H. /1. XarbkoB

DK3aMeH: 5 cemecTp

Tomck 2017
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MOCTH U HpOMe)I(YTOqHOﬁ arTecTaluu CTYJACHTOB.

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-

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

MaTeMaTU4EeCKUH armapar JJisl peLeHUs I1po-
(heccHOHANBHBIX 3a7a4

mogenei CUB;

Kon dopMynupoBKa KOMIIETEHIIUU Oranbl GOpPMUPOBAHUS KOMITETEHITUI
OIIK-1 CIIOCOOHOCTBIO aHAM3UPOBATh (PU3NUeCKue AB- | JJoJDKeH 3HaTh CHHTE3 MaTeMaTHYECKUX
JICHUS ¥ MIPOLIECCHI 7Sl POpMAITU3AINH U pellie- | MojieNiel (hopMan3yeMbIX U TPYIAHO Gop-
HUS 3a/1a4, BO3HUKAIOIIKMX B Xo7e nmpodeccro- | Manu3dyeMbix oobekToB CUB;
HaJILHOH IeATeILHOCTH JomxeH ymMeTb pa3pabaTbiBaTh MpOrpaMM-
. | HBbIE KOMIUIEKCEL, PEaIn3 e MOIEIN
OIIK-2 CIOCOOHOCTBIO IPUMEHSTH COOTBETCTBYIOIIHMA P YO, &

CUB u paboTath co crieuaan3upoBaHHbI-
MH IIPOrPaMMHBIMH [TAKETaMU;;

JloyokeH BlaJieTh IpueMaMy aHaJIn3a, Oll-

THMU3ALUHN U HACTPOMKH KOMIIBIOTEPHBIX

OO01pre XapakTepUCTHKHU MOKa3aTeled U KpUTEepUeB

NpUBENICHBI B Ta0OmmIe 2.
Tabmuia 2 — O0mue XapaKTepUCTHKH MTOKa3aTesed U KPUTEPUEB OLICHUBAHUS KOMIIETEHIIHIA IO ATaram

OLICHHUBAaHU KOMHGTCHHI/II\/JI Ha BCEX 3Tamax

Tlokazarenu u
KpUTEpUU

3HaTh

YMeTh

Braanern

OTnn4HO (BBICOKUI
YPOBEHbB)

O6nanaet hakTHUECKUMU
Y TEOPETHYECKUMHU 3HAHH-
SIMU B TIpEJIeIIax u3ydJac-
MO 00JIaCTH ¢ IOHUMAaHU-
cM FpaHI/III HpI/IMCHI/IMOCTI/I

O0namaer quana3oHOM
MPAKTHYECKUX YMEHUH,
TpeOyeMBIX IS Pa3BUTHS
TBOPYECKUX pEIICHHUIA, a0-
CTparupoBaHus MpooIeM

KonTponupyet padory,
IIPOBOJIUT OLIEHKY, COBEP-
LIEHCTBYET JEHUCTBHUS pa-
60TbI

Xoporo (0a30BbIN

3HaeT (aKThl, IPUHIINIIBI,

O06namaer quamna3oHOM

beper oTBETCTBEHHOCTH 3a

3a1a4

YPOBEHB) IpOLIECCHI, OOIIME MOHSA- | TPAKTUYECKUX YMEHHUH,  |3aBeplleHHe 3a/1a4 B UC-
THS B TIpeJieNiaX u3yvae- | TpeOyeMbIX JUIsS PEIICHHs | CIICJOBaHUM, IPUCIIOCa0-
MO oOnacTu OTIpEICIeHHBIX POOJIEM B | TMBACT CBOE TMOBEJICHUE K

00JIaCTH UCCIIEIOBAHUS 00CTOSITEILCTBAM B pellie-
HUU TIpoOIeM

VYnosnerBoputenb- | Obnagaer 6a3oBbiMu 00- | OGsagaeT OCHOBHBIMH PaboTaer npu npsimom Ha-

HO (IIOPOTOBBIH IIUMH 3HAHUSAMHU YMEHHSMH, TpeOyeMbIMH | OIMIOICHUN

YPOBEHB) TS BBITIOJTHEHUS! TIPOCTHIX

Tabmuna 3 — Drarnbl

2 Peasn3zanus KOMIETeHIM I

2.1 Komnerennusa OIIK-1

OIIK-1: crtocoGHOCTBIO aHATM3UPOBATH (PU3UUYECKHUE SBJICHUS U MPOLECCHI s (hopMann3auuu u
pelLeHMs 3a1a4, BOZHUKAIOIIKX B X0J1€ MPO(heCCHOHATBHOM e TeIbHOCTH.

Jist hopMHUpOBaHUS KOMIIETEHIIMHA HEOOXOIMMO OCYIIECTBUTH PSiJ ATAoB. DTarbl (HOpMUPOBAHUS
KOMIIETEHIIUH, TIPUMEHSEMbIE JJIs1 3TOrO BHUIbl 3aHATUN M HCIIOJIb3YEMBbIE CPEACTBA OLICHUBAHMS e -
CTaBJICHBI B TabnuIle 3.
OPMHPOBAHUS KOMIIETEHIIMY U UCIIOJIb3yEMbIE CPE/ICTBA OLICHUBAHUS

CocTasn

3HaTh

YMmeTb

Biaaners

ConepxaHue 31a-

OCHOBHBIC ITOHATHSA, 3aKO-

peuIaTb TUIIOBBIC CTATH-

MCTOJaMHU SKCIICPUMEH-
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I1I0B

HBI M CTAaTHCTHYECKHE MO-
JIelIn, KojreOaHui ¥ BOJIH,
OIITHKH, aTOMHOH (hU3UKH,
(bu3MKK TBEpAOTO TeNa;

CTHUYECKHE 3214 T10
OCHOBHBIM paszzienam (pu-
3UKH, UCIIONB3Ysl METOIbI
MaTeMaTHYeCcKOro aHaJIH-
3a; UCITIOJIb30BaTh (hU3MUe-
CKHC 3aKOHBI IIPHU aHAJIN3C
U peUIeHUHU MpodieM

TaJILHOTO UCCIICIOBAHUS B
¢duzuke (TUIaHUPOBAHNE,
MOCTaHOBKA U CTaTHCTHYE-
ckas 00paboTKa pe3yabTa-
TOB DKCIIEPUMEHTA B YCIIO-
BUSX HEOIPEJIETIEHHOCTH)

Bunwl 3ansatui

* lHTepakTUBHBIC JIEK-
O1u;

* IIpakTnueckue 3ans-
THS;

o Jlexnuwm;

* CamocTosTenbHas pa-
0oTa;

* Konrtpons camocros-
TEIBHOM paboTHI (Kypco-
BOI MMPOEKT / KypcoBas
pabora);

* lHTepakTUBHBIC JIEK-
oy,

* IIpakrTnueckue 3aHs-
THS;

* Jleknmu;

* CamocTosiTenbpHas pa-
0oTa;

* KonTtpons camocTos-
TeNbHON paboThI (Kypco-
BOW MPOEKT / KypcoBast
pabora);

* CamocTrodTenbHas pa-
0oTa;

* Kontpons camocTos-
TeNbHON paboThI (Kypco-
BOI1 MPOEKT / KypcoBas
pabora);

Hcnonb3yembie
CpeICTBa OLICHUBA-
HUS

* OT4eT MO KypCcOBOM
pabore;

* Ortyer 1o npakTuye-
CKOMY 3aHSTHIO;

* OT4eT No KypcoBO
pabore;

* Otuer no mpaxKTHye-
CKOMY 3aHSTHIO;

* OT4YeT MO KypCOBOM
pabore;

* Ort4er o npakTuyie-
CKOMY 3aHSTHIO;

e DK3aMeH; e DK3aMeH; e DK3aMeH;
dopmymMpoBKa TOKa3aTelied U KPUTEPUEB OICHUBAHUS JaHHOW KOMIICTCHIIMW NMPUBEIACHA B Ta-
onure 4.
Tabmuma 4 — Iloka3areiau U KpUTEPHH OIICHUBAHHS KOMITETSHITUHU HA dTanax
CocTasn 3HaTh YmMmeTs Bnanets
OtinyHO * oOyamaer pakTUYECKU- | * 00JaNaeT JUarna3oHOM | * KOHTPOJIHpPYET padoTy,

(BBICOKHI YPOBEHB)

MU U TEOPETUICCKIUMHU
3HAHUAMU B IPCACIax
M3y4aeMoi 00JIacTH ¢ To-
HUMaHUEM IPaHUll IpU-
MEHHMOCTH,

MPAKTUYECKUX YMEHUH,
TpeOyeMBbIX JUIS pa3BUTHS
TBOPYECKUX PEIICHUH,
abcTparupoBaHus
mpo0Jem;

IIPOBOJUT OLIEHKY, COBEP-
LICHCTBYET ACUCTBUSA pa-
OOTEI;

Xoporo (6a30BbIi

* 3HaeT (haKThl, IPUHIIU-

° 06na;[aeT JAHUaIria3oHoM

* OepeT OTBETCTBEH-

CThIX 3aJa4,

ypOBeHB) MBI, IPOLECCHI, o0mme MPaKTHICCKUX yMeHI/Iﬁ, HOCTB 34 3aBCpIICHUC 3a-
MOHATHS B IpeJieNiaX u3y- | TpeOyeMBbIX JUIsl pellieHHs | J1ad B UCCIIEOBAaHHH,
yaeMoi o0nactu; OTIpE/ICTICHHBIX TPOOJIEM | TMPHUCIIOCAOTMBAET CBOE
B 00JIACTH UCCIIEIOBAHUS; | TOBEIEHUE K 00CTOATENb-
CTBaM B PEUICHUU
npooiem;
VYnoBnerBoputenbH | ¢ o01anaeT 0a30BbIMU * 0o0nagaeT OCHOBHBIMU | * paboTaeTr npu NpsIMOM
0 (IIOpPOroBEIi 00LIMMU 3HAHUSIMU; YMEHUSIMH, TPeOyeMbIMH | HAOMIOACHUU;
YPOBEHb) JUIS1 BBITIOJTHEHUS TIPO-

2.2 Komnerenuusa OIIK-2

OIIK-2: criocoOHOCThIO MPUMEHATh COOTBETCTBYIOIMI MaTeMaTH4eCKHil arnmapaT Jjs pelieHus
npoeccruoHaNIbHBIX 3a/1a4.

s hopMHpOBaHUS KOMIIETEHIIMA HEOOXOIMMO OCYILECTBUTH Psijl 3TAoB. DTarbl GOpMUpOBaHUS
KOMIICTCHIINU, IMPUMCHACMBIC IJIA 3TOr0 BHUIABI 3aHATHN U HCIIOJIB3YEMBIC CpCACTBA OLCHUBAHHA IIPCH-
CTaBJICHBI B Ta0yuIIE 5.
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Tabmuma 5 — Dransl

OpPMHPOBAHUA KOMIICTCHIWU U UCITIOJIb3YCMBIC CPCACTBA OLICHUBAHUSA

Cocras

3HaTh

YMeTb

Braanern

ConepxaHue 31a-
OB

IIOBEJEHHNE CTATHCTHYE-
CKHe 3aKOHOB pacrmpeere-
HHUS U1 HEYETKUX TaHHBIX
OCHOBHBIE OIPEICTICHHUS
HEYETKUX MHOKECTB
CIIOCOOBI CHHTE3a MaTeMa-
tnueckux moueneir CUb

OIICHUBATh MPOrPaMMHBIC
KoMiIuIekcsl moaener CHUb
Y WCITOJIB30BaTh MPO-
IPaMMHbBIE TTAKETHI.

criocobamMu HaCTPOUKH
MIPOTrPaMMHBIX KOMIIBIO-
TEpHBIX MOJIeJIel npuema-
MU aHaJIM3a HEYETKUX
MHO>KECTB

Buner 3angaTuit

* lHTEepaKTUBHBIE JIEK-
nu;

* IIpakTnueckue 3ans-
TUS;

* Jleknuu;

* CamocTrosTenbHas pa-
0oTa;

* Kontpoas camocTos-
TeJIbHOM paboThI (Kypco-
BOM IIPOEKT / KypcoBas
pabora);

* VHTepakTHBHBIE JIEK-
oy,

* IIpakTnueckue 3aHs-
THUS;

* Jlekuuu;

* CamocTosiTenbHas pa-
oora;

* KonTpoas camocTos-
TeNbHON paboThI (Kypco-
BOW MIPOEKT / KypcoBas
pabora);

* (CamocTodrenbHas pa-
0oTa;

* KoHTpoab camocTos-
TEJILHOU paboTHI (Kypco-
BOI IPOEKT / KypcoBast
pabora);

Hcnonb3yembie * Ortuer o KypcoBoit ¢ OrtyeT o KypcoBOi * Ortuer o KypcoBoit
CpeACTBa OLIEHHUBA- | paboTe; paborte; pabore;
HHS * OTtyeT o MpakTUye- * OT4eT no npaxkTuye- * OTt4eT o mpakTUye-
CKOMY 3aHSITHIO; CKOMY 3aHSITHIO; CKOMY 3aHSITHIO;
e JK3aMeH; * DK3aMeH; e DK3aMeH;
DopMyIMpOBKa MOKa3aTeJIe U KPUTEPUEB OIEHWBAHUS JAHHOW KOMIICTCHIIMU MPHUBEICHA B Ta-
omuie 6.
Tabmuma 6 — [Tokazarenan ¥ KpUTEpUH OIEHUBAHMSI KOMIIETEHIIMU Ha dTanax
CocTasn 3HaTh VYMeTh Bnanets
OT1nuno * OcHoBHble onpenene- | ¢ Mcnomb3oBath ocHOB- | * KoHmenmuein He4eTKo-

(BBICOKUI YPOBEHbD)

Hus. [Ipuniun 060061e-
Hus. HeueTkue omneparo-

phI;

HbIE ONpeeNeHUs Ha
npakTuke. [IpumensTs
MPUHLINI 00001IIEHUS.
AHanu3upoBaTh HEYET-
KH€ OTepaTopsbl.;

T'O BBIBOJIA U aJITOPUTMOM
Mamnanu, mporpamm-
HBIM 00€CIICUCHHEM;

Xoporto (0a30BbIN

* Meronbl NOCTPOEHHUS

* VYUTBIBATH CBOMCTBA

* AnreOpoit HEUEeTKUX

MEHHBIC HICTUHHOCTH.
Jlornaeckue CBS3KHU B He-
YETKOM JIOTHKE;

JMHTBUCTUYECKHE TIEpe-
MEHHBIC ICTUHHOCTH.
Ctpouts JIoruueckKue
CBSI3KH B HEUSTKOU JIOTH-
Ke;

YPOBEHbB) (GyHKUUMHI NPUHAUIEKHO- | HEYETKHUX OTHOILEHUI. MHOKECTB M OTHOLICHUH,
CTH; Crpouth 1eKOMIO3ULMS | BKJIIOYAs ONepanusiMu
HEYETKUX OTHOIICHUM. HaJl HCYETKUMU YUCTa-
Ocyl1ecTBIATh TPAH3U- MHU.;
TUBHOE 3aMbIKaHHE HE-
YETKUX OTHOLIEHUH.;
VnosnerBoputenbH | ¢ [loHSTHE TMHTBUCTH- * Hcnonb30Barh MOHS- * AHanu30M JIMHTBUCTHU-
0 (TTOpOroBEI’ YECKOM MepEMEHHOM. THUE JIMHTBUCTUYECKOU YECKHUX MEPEMEHHBIX U
YPOBEHbB) JIMHrBUCTMYECKHUE NIepe- | MEepeMEeHHOM. Padnuyare | omepauusamu HaJ HAMM.;
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3 TunoBble KOHTPOJIbHBIE 32/ IaHUS
Jlnst peanu3anuy BBIMIENIEPEUNCICHHBIX 3a/1a4 OOYYEHHsI MCTIONB3YIOTCS THUIIOBBIC KOHTPOJIBHBIC
3a/laHus WM WHBIE MaTepUaIIbl, HEOOXOAUMBIE JJIsl OIICHKU 3HAHUM, YMEHUH, HABBIKOB U (WJIN) OIBITA JIe-
SATEILHOCTH, XapaKTEePU3YIONINX ATamnbl (POPMHUPOBAHUS KOMIIETCHIIMA B TPOIECCE OCBOEHUs oOpa3oBa-
TEJIbHOMN MPOrpaMMBbl, B CIEAYIOIIEM COCTABE.

3.1 Ok3aMeHaAlMOHHbIE BONPOCHI

— Kraccudukanus Heknaccuueckux Joruk. MHTYHIMOHUCTCKUE JTOTUKU. MHOTro3HauHble JIOTH-
ku. Heuérkue noruku Mopanbuble snoruku Monenu Kpunke BpemeHHble (TeMHopaibHBIE) JIOTHKU
MHorocopTtHble JIoruku nepsoro nopsiika Cinabas noruka Broporo nopsaka beckoneunsie soruku Jloru-
Ka ¢ HOBBbIMU KBaHTOpamu lIpenukaTHble BpEMEHHBIE JIOTUKH U UX NPUIOKEHUE K IIPOrpaMMUPOBAHUIO
Anroputmudeckue JIoTuku k-3Haunas ynoruka Heuétkue MHOkecTBa OCHOBHBIE XapaKTEPUCTUKH HEYET-
KHX MHOXECTB MeTozbl HOoCcTpoeHus! (PYHKUMN MPUHAUICKHOCTH HEUETKMX MHOXecTB Jlornueckue ore-
paiuu HaJl HeYETKUMHU MHOXKECTBaMH Asredpandeckue onepanuy HajJ HeYETKUMU MHOXkecTBamMu Heuér-
Kasg M JIMHIBUCTUYECKas nepeMeHHble Heu€rkue umcna Onepauuu Haja HeuéTKuMU uyucinamu Heuérkue
ymcna (L-R)-tuna Heuérkue otHomenus Heuérkue BoiBobl AnroputM Mamdani Anroputm Tsukamoto
Anroput™m Sugeno Anroputm Larsen Yrpoui€HHbli aropuT™ HEYETKOro BbIBOJa MeTobl MpUBEIEHUS K
yétkoctu Hucxomsmue Heuérkue BbiBoIbI Heuétkuiil perynsatop DddekTUBHOCTh CUCTEM MPUHATHUS pe-
IIEHUH, UCHOJB3YIOUIMX METOJbl Heu€TKoi joruku Hasnadenue u BozmMoxHocTH naketa Fuzzy Logic
Toolbox CoctaB rpaguueckoro unrepdeiica Fuzzy Logic Toolbox I'paduueckuit mntepdeiic Fuzzy
Logic Toolbox: moctpoenue HEYETKOW anmpoKkcUMHUpyomen cuctemsl I'paduueckuit untepgeiic Fuzzy
Logic Toolbox: mocTpoenue sxcniepTHOM cuctemsl ['padudeckuii uarepdeiic Fuzzy Logic Toolbox: sxc-
nopT ¥ UMMOpPT pe3ynbTaToB ['paduueckuit unrepdeiic Fuzzy Logic Toolbox: coznanue monbp3oBarenb-
CKUX (QYHKUMHA npuHa[uIe)kHOCTH ['paduueckuil unrepdeiic rubpuansix cucreM ['paduueckuil unTep-
¢eiic nporpammsl kinactepuzanuu Bosmoxunoctu padotsl ¢ Fuzzy Logic Toolbox B pexume koMaHIHON
ctpoku Pabora ¢ Fuzzy Logic Toolbox B pexxume KOMaHIHOM CTpOKU: (YHKIIMM BbI30Ba MIPOrpaMM Ipa-
¢uueckoro unrepdeiica Padora ¢ Fuzzy Logic Toolbox B pexxnMe koMaHIHOW CTPOKH: 3a1aHue (PYHKIIHMIA
npuHaiesxkHocty Pabora ¢ Fuzzy Logic Toolbox B pexxume KOMaHAHON CTPOKHU: (PYHKIIMU COXpaHEHUS,
OTKPBITUS U MCIIOJIb30BaHUs co3qaHHOM cucteMsl Pabota ¢ Fuzzy Logic Toolbox B pexxume koMaHIHON
CTpOKH: (DYHKIIUU UCTIONB30BaHUs rpaduieckoro okHa Pabora ¢ Fuzzy Logic Toolbox B pexxume KoMaH/I-
HOW CTPOKH: (PYHKIIMM CO3AaHUs, IPOCMOTPa CTPYKTYPHl M PEIAKTUPOBAHUS CUCTEM HEUETKOTO BHIBOAA
Pa6ora ¢ Fuzzy Logic Toolbox B pexxnuMe KOMaHAHON CTPOKHU: (DYHKIUS CO3/aHUS W/WiIK OOy4eHUs THU-
Opunubix cereil ¢ apxurektypoir ANFIS Pabota ¢ Fuzzy Logic Toolbox B pexxnume KOMaHAHOM CTpOKU:
¢bynknusa knacrepusanuu Padota ¢ Fuzzy Logic Toolbox B pexume KoMaHTHOW CTPOKU: QYHKIMS TeHE-
pauun FIS-ctpyktypsl Pabota ¢ Fuzzy Logic Toolbox B pexumMe KOMaHIHON CTPOKU: (DYHKLUS TeHepa-
MU CTPYKTYphl HeuéTkoro BbiBosia Pabora ¢ Fuzzy Logic Toolbox B pexume koMaHaHON CTPOKU: QyHK-
115 BO3BpaTa LEeHTPoB KinactepoB Padora ¢ Fuzzy Logic Toolbox B pexume KOMaHIHOM CTPOKU: pas3yind-
Hele npyrue pynkuuu Paborta ¢ Fuzzy Logic Toolbox B pexxnme KOMaHIHOW CTPOKH: (PYHKIIMU BBI30Ba
JIMaNoroBbIX OKoH uHTep(derica Pabora Fuzzy Logic ¢ Giokamu Simulink: KOHTpOJb YpOBHS BOJbI B Oake
[TocTpoenue HEUETKOM MOJENU ¢ Hcmoib3oBaHueM 0yokoB Simulink JleMOHCTpanmoHHbIE TpUMEpPHI pa-
6ot1bl ¢ naketoM Fuzzy Logic Toolbox Heuétkoe monenuposanue B cpene fuzzyTECH Ilpumeps! paspa-
00TKHU U aHanu3a Heu€Tkux mozeneil B cpeae fuzzyTECH

3.2 Bonpocs! 11l MOATOTOBKH K MPAKTHYECKUM 3aHATUAM, CEMHHAPaM
— Anrebpa HEYETKUX MHOXKECTB
— Aurebpa HEYETKUX OTHOIICHHI
— DOyHKIUH NPUHAUIC)KHOCTH
— Omepanmu HaJl HEYSTKUMH YHCIaMU
— Omneparuy HEYETKOH JTOTUKU
— JIuHrBHCTHYECKUE NIEPEMEHHbBIC U ONICPAIlMU HAJl HUMU
— 3ajaun HEYeTKOro BBIBOIA, aroputM MamMaanu
— UW3yuenune Fazzy Logic Toolbox

3.3 Tembl KypCcOBBIX IPOEKTOB (pador)
— @opmupoBanue 0a3bl MpaBWII 33JaHHON TpeaMeTHON obmactu. [IpoBepka 6a3er mpaBui. Pas-
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3u(UKanus BXOAHBIX MEPEMEHHBIX, arpErUPOBAaHKUE MO YCIOBUIM. AKTUBHU3ALUS MOJ 3aKJIIOYECHUH, aKKYy -
MYJISIIAS 3aKITIOUeHUH, neda33uduxarus.

4 Meroanuyeckne MaTepuaJibl
st obecnieueHus mpoiecca OOy4CHHsI U PEIICHUs 3a71a4 O0yYCHHsI UCTIONB3YIOTCS CIIECTYIOIINE
MaTepHabl:
— METOIUYCCKHUE MATEPUAIIbI, OTPEICIISIONINE MPOIEIYPhl OLICHUBAHUS 3HAHHUM, YMEHHIA, HaBbI-
KOB U (MJTH) OTIBITA JIESTSILHOCTH, XapaKTEePU3YIOIIUX ATaIbl (Op-MUPOBAHUS KOMIIETCHITUI, COTJIACHO TI.
12 paGoueii mporpamMmel.

4.1. OcHOBHas1 JIMTEpaTypa

1. JleonenkoB A.B. Heuetkoe monenupoBanue B cpene MATLAB u fuzzyTECH.- CIIO. : BXB-
[TetepOypr, 2005.- 719[7]c. (manuuue B 6udmuoreke TYCVYP - 20 7k3.)

2. Pyrkosckas [l., [Tmnunckuiit M., PytkoBckuit JI. Ilep. U./1. Pymuncknii. HeitponHsle cetu, re-
HETUYECKUE AIITOPUTMBI U HEYETKHE CUCTEMBI: Iep. ¢ MoibeK. /- M.: T'opsiuas nunust — Tenexom, 2006. —
383c. (mamuuue B 6ubmmorexe TYCVYP - 20 3k3.)

3. VckoB A.A., Kysemun A.B. MHremnekTyanpHbple TEXHOJIIOTHH yIpaBieHMs. VCKycCTBEHHbIE
HEHUpPOHHBIE CETU M HeueTKas Jioruka. / - M.: ['opsiuas nmunus — Tenexom, 2004. — 143[1] c. (manuuue B
ounbmmoreke TYCVYP - 20 3k3.)

4.2. JlonosHUTEIbHAS JJUTEpPaTypa

1. Hemwupona JI.A., Kupakockuii B.B., ITeuibkua A.H. AATrOpuTMBI U CUCTEMBI HEYETKOTO BbI-
BOJIa TIPU PEUICHUU 3ajlay JUArHOCTHKH TOPOACKUX MH)KEHEPHBIX KOMMYHHKanui B cpene MATLAB/ -
M.: Paauo u cBs3b, 2005; M.: T'opsiaas muaus — Tenekom, 2005. — 365[3]c. (manuune B Oubmmoreke TY -
CVYP - 20 5k3.)

2. XopmammmHckuii M.A. Meromsl Markoro oreHuBanus BeanynH /M.A.XomammHcKHii.-ToMCK:
TYCVYP, 2007. — 151[1]c.: un. — bubmorp.: c. 144-149. (nanmuue B 6ubmmoreke TYCYP - 20 3k3.)

3. AmnppeitunkoB A.B. MHTemiekTyaabHble WH)OPMAIIMOHHBIE CHCTEMbI: YUeOHUK IJIS BY30B /
A.B. AnpgpeitunkoB, O.H. AnapeitunkoBa. — M.: @unancel u cratuctuka, 2006. — 423[1]c.: wn. — bu6-
Juorp. B KoHiie maB; [Ipeam. Vkas.: ¢. 419-423 (manuuue B 6ubmuorexke TYCVYP - 20 2k3.)

4.3. O0s13aTesibHbIE Y4eOHO-MeTOoAuYeCKHe NM0CO0us

1. Teopust npuHITHS peUICHUH: Y4eOHO-METOIUYECKUE yKa3aHUS ISl BBIMOJHEHUS MPaKTUYe-
CKHX U caMmocTosaTeNbHBIX paboT / TypyHTaes JI. I1. - 2012. 42 c. [DnexkTpoHHBIi pecypc] - Pexxum mocty -
na: https://edu.tusur.ru/publications/1579, cBoG0aHBIH.

2. Teopust npUHIATHS peuieHUs: Y YeOHO-METOINYECKOE MOCOOUE IS MPAKTUICCKUX padOT CTy-
nearoB / Hoit FO. P. - 2012. 62 «c. [DnexktpoHHwlii pecypc] - Pexum npocryma:
https://edu.tusur.ru/publications/2197, cBOOOTHBIA.

3. Meroauueckue yka3aHus JJIsl BBIMOJHEHUS KYPCOBOM paOOThI MO AUCHUILTHHE « Teopwus mpu-
HATUS PEIICHHUI» I CTYACHTOB creruanbHOoCTH 230102 «ABTOMATH3UPOBAHHBIC CUCTEMBI 00pabOTKH
uHpopmanun u ynpasiaenus» / JLII. Typynrae; — Tomck: TYCVYP, 2006. — 31c.: ui. — bubauorp.: c. 26-
27. (manuuue B oubmotexke TYCYP - 20 3k3.)

4.4. Ba3bl JaHHBIX, HHPOPMANHOHHO CTIPABOYHBIE H MOMCKOBBIE CHCTEMbI
1. http://www.rambler.ru/
2.  http://www.sputnik.ru/
3. https://www.yandex.ru/
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