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1. EJIX OCBOEHUA JUCHUIIJINHBI

OCHOBHOI1 1eJIbI0 OCBOCHUSI TUCIUILINHBI «HeueTkast torukay sBisiercs;

e popMupoBaHUE Y 00YYAIOLINXCS CIIOCOOHOCTH OCYILECTBIIATh KPUTHUECKUI aHaIU3 MPOOJIEMHBIX
CUTyalluii HA OCHOBE CHUCTEMHOTO 10/IX0/1a, BEIpAOaThIBATh CTPATETHIO JEHCTBUMN, CIIOCOOHOCTH
UCIOJIb30BATh M Pa3BUBATh METO/Ibl HAYYHBIX MCCIIEIOBAHUN U HHCTPYMEHTapus B 00J1aCTH
MPOEKTUPOBAHUS U YIPABICHUS HHPOPMALMOHHBIMU CHCTEMAaMH B YKOHOMHKE;

® 03HAKOMJIEHHE 0OYUaIOIIUXCsl ¢ OCHOBAMU TEOPUU HEUETKUX MHOXECTB, OCHOBHBIMH MOHATUSAMU U
npaBUiIaMHy (a33uIIOTUKH, BEIOOP METOAMK U CPEACTB PELICHUs IPUKIIAJHBIX 3a/1a4.

3agauu Kypca:

® 3y4YEeHUE OCHOBHBIX METO/I0B HEYETKOH JIOTUKHY;

e (opMHpOBaHUE CITIOCOOHOCTU PUMEHSTH COBPEMEHHBIE METOBI U HHCTPYMEHTAJIbHBIE CPE/ICTBA
IPUKIIAAHOM NH(POPMATUKHU U1 aBTOMATU3allMK U HH(OPMATU3ALIMU PEIIEHUS IPUKIAIHBIX 3a1a4
Pa3MUYHBIX KJIACCOB M CO3/1aHUS HH(OPMAITMOHHBIX CUCTEM;

e opMHpOBaHUE YCTONUMBBIX HABBIKOB MPAKTHUECKOTO UCIOIb30BaHUS 0a30BBIX METOIUK
HEYETKOM JIOTHKH.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI

2.1. Iuctmmumaa «HedeTkas JoruKa» OTHOCHTCS K TUCIUIUTHHAM I10 BBIOOPY YacTH, GOPMUPYEMO
y4acTHUKaMU 00pa3oBaTeNbHBIX OoTHOMIEHUH broka 1. luctumiuael (MOAyNIn), UMEET TECHYIO CBSI3b
C IPYTMMH JUCUUILIMHAMM.

2.2. B Tabnuiie mpuBEAEHbI MPEANISCTBYIOIINE U MOCIEAYIOUINE TUCIUIUIMHBI, HallpaBJICHHbIE Ha
dbopMupoBaHNE KOMIETEHIIMN AUCIIUIUIMHBI B COOTBETCTBUU ¢ MaTpuIlel kommnereHuuid OI1.

IIpeamecTByomue 1 nocjaeAyUue TUCHUNINHBI,
HaNpaBJIeHHbIEC HA (hopMHUpPOBaHHE KOMIIETEHUH

Ne
uln IIpenmecrByomme JMCHUNITHHBI ITocaenyromme TUCHUIINHBI
1 [TpousBosacTBeHHAs MpakTUKa (HaydHo- | [Ipon3BoacTBEHHAs MPAKTHUKA (TEXHOIOTHYECKast
HCCIIeIOBATENbCKasl IPAKTUKA) (IpOEKTHO-TEXHOJIOTHYEeCcKast) IPAKTHKA)

3. INTAHUPYEMBIE PE3YJIbTATBI OB YYEHUSA

[Tnanupyemble pe3ynbTaThl OCBOeHHsI 0Opa3zoBaTenbHON mporpammsbl (OIl) — xommereHunuu
00yJaOIINXCsl OMPEIEISIFOTCS TPeOOBAHUSIMHU CTaHaapTa 1Mo HanpapieHuto noarorokn  09.04.03
[Tpuxnannas nabopmatuka u GOPMUPYIOTCS B COOTBETCTBUU C MaTpuIleil kommnereHiuii OI1

Howmep/
Ne HHTEKC HanMeHoBaHnEe KOMIETEHIIUU B pesynbrarte nuzyueHus: 1UCHUILINHBI
n/m (unu ee yacTH) oOyuaronuecs 10JKHBI:
KOMITETCHIINH
1 2 3 4

1. | VK-1 Crnocoben ocymecTBiATh | YK — 1.1 JIornyHO 1 apryMeHTHpPOBAHHO
KPUTUYECKUI aHanu3 | GopMUPYET COOCTBEHHBIE CYKIECHUS U
npoONeMHBIX CHTyallMid Ha | OLIEHKH IIPH aHAIN3€ MPOOIEMHBIX

OCHOBE CHCTEMHOI'O IT0JIX0JIa,
BI)Ipa6aTBIBaTI) CTpaTeFI/IIO
nencTBUi

CUTyaluin

VYK — 1.2 OcymiecTBisieT aHaIn3
POOJIEMHBIX CUTYallMii Ha OCHOBE
CUCTEMHOTI'0 II0JIX0/1a MpHU (popManu3auu
MPUKJIAJHBIX 33734

YK — 1.3 PaspabatsiBaeT "

3




COJIepKaTeNbHO apryMeHTHPYET
CTpaTerui0  IMPaKTUYECKOIO  PELICHUS
npoOJIeMHONl ~ CUTyalluu  Ha  OCHOBE
CUCTEMHOIO W MEXIUCLUUIUIMHAPHOTO
MOJIXOJIOB
2 ITK-1 Cnocoben wucnosb3oBath U | [IK-1.1 Mcnonb3yeTr MeTOIbI HAYYHBIX
pa3BUBaTh METOJbl HAYYHBIX | MCCIEI0BAaHUN U MHCTPYMEHTApHUs B
UCCJIEIOBAHUM U | 00JacTu MPOEKTUPOBAHUS U YIIPABICHHUS
MHCTpYMEHTapusi B 001acTé | HH()OPMAITMOHHBIMU CUCTEMaMU B
MPOEKTUPOBAHUS U | DKOHOMHUKE
YIIPABJICHUS [1K-1.4 Bemonasier paboThl IO
MH(OPMaLMOHHBIMU Mo ienupoBaHuio npukiagaeix UC u
CUCTEMAMHU B SKOHOMHUKE MOHUTOPHUHTY MPUKIIAIHBIX U
UH(GOPMaIMOHHBIX MTPOLIECCOB
HOPEIIPUITHSI U OpraHU3aliu COIJIACHO
COBPEMEHHBIM CTaHAApTaM
MH(POPMALMOHHOTO B3aHMO/ICHCTBHS
CUCTEM, OCHOBaM MEHEI)KMEHTa, B TOM
YHClie MEHEKMEHTa KaueCcTBa
[TIK-1.5 TlpumeHseT COBpEMEHHbBIE METOIbl
Y UHCTPYMEHTAJIbHbIE CPEJICTBA
MPUKIATHON HH(DOPMATUKH TIPU
BBINIOJTHEHUH HAaYYHBIX UCCIIEJOBAaHUM
3 [1K-5 Cnocoben npumensath | [IK-5.1 IIpumenser coBpeMeHHbIE METO b
COBPEMEHHBbIE  METOABl U | U UHCTPYMEHTAJIbHBIE cpeacTBa
WHCTPYMEHTAJIbHBIE CPEACTBA | MPUKIIATHON UH(OPMATUKH TUIS
OpUKIagHOM  MH(OPMATUKM | aBTOMAaTH3auu U MH(pOpMaTU3aluu
JUTSt aBTOMaTHU3aluU U | peUIeHUs] MPUKIAIHBIX 337a4 Pa3IHMYHbIX
nH(pOpMaTU3allUd  pElIeHUs | KIacCOB U CO3AaHMsT HMH(POPMAIIMOHHBIX
MPUKIIAHBIX 3a/1a4 Pa3IuYHbIX | CUCTEM
KJIaCCOB 51 co3nanus | [1K-5.4 Pa3pabaTbiBaeT HHCTPYMEHTHI U
MH(OPMaIIMOHHBIX CHUCTEM | METObI IIPOEKTUPOBAHMUS OusHec-
pa3IMyYHbIX KJIACCOB U | IPOLIECCOB 3aKa3uuKa JJisi aBTOMaTU3aluu
co3ganusi MHGOPMAIMOHHBIX | U MH(OPMATU3AIMH PEIICHUS TPUKIATHBIX
CUCTEM 3a/a4 pa3MYHbIX KJIacCOB U CO3JaHUS

UH(POPMALIMOHHBIX CUCTEM

[IK-5.6 Omnpenenser MeTonbl U CPEACTBA
(G (GEKTUBHOIO  pEIICHUs  MPHUKIATHBIX
3a1a4 B YCIOBHSIX HEONPEEICHHOCTH

4. CTPYKTYPA U COAEP) KAHUE JUCIUITJINHBI
4.1. OFBEM JUCIHUNJINHBI U BUJbl YYEBHOM PABOTHI

OuyHasi M 04HO-3204HasA (pOpMBbI 00YUEHUS

CemecTpsl
Bup yuyeoHoii padoThl Bcero uyacoB Ne 4
4acoB
1 2 3
AyauTopHasi KOHTAKTHAas1 padoTa (Bcero) 36 36
B ToM uucne:




Jlexuuu (JI) 12 12
[Ipaktuueckue 3ausarus (I113), Cemunaps (C)
Jlaboparopusie paboTs (JIP) 24 24
KonTakTHasi BHeayquTopHasi padora, 17 1,7
B TOM YHCIIE!
NHauBuayanbHbIC U TPYIIIOBBIE KOHCYIbTAIUN 1,7 1,7
CamocrostesnsHas padora odyuarwuerocs (CP) (Bcero) 70 70
PaboTa ¢ KHMKHBIMH HCTOYHUKAMH 12 12
PaboTa ¢ 37eKTpOHHBIMH HCTOYHUKAMHU 12 12
IToaroToBka K J1abOpaTOPHBIM 3aHATHAM 10 10
IToaroToBKa K KOJUIOKBUYMY 5 5
BrImmotHeHIE KOHTPOIBHON paboThI 6 6
[TonroroBka nokiiana 3) 3
[ToaroToBka K TEKynieMy T€CTOBOMY KOHTPOJIIO 10 10
[ToaroroBka k npomexxyrounomy koutposto (I111K) 10 10
IIpome:kyToUHasI aTTeCTAUS 3aueT (3) 3 3
ITpuem 3au., yac 0,3 0,3
UTOI'O: O6mas Tpy10eMKocTL | YACOB 108 108
3a4. el. 3 3




3aounas popma oOyueHust

CemecTpsl
Bun yuyeoHoii padoThI Bcero yacoB Ne 4
4acoB
1 2 3
AyauTopHasi KOHTAKTHas padoTa (Bcero) 10 10
B ToMm uncne:
Jlexmuu (JI) 4 4
[Ipaktuueckue 3ausarus (I113), Cemunapsi (C)
Jlaboparopusie paboTs (JIP) 6 6
KonTakTHasi BHeayauTopHasi padora, 1 1
B TOM YHCIIE!
WHuBUyaIbHBIC U TPYIITIOBBIC KOHCYJIbTAIH 1 1
CamocrosiTesibHas padora odyuawmierocsi (CP) (Bcero) 93 93
PaboTa ¢ KHMKHBIMH HCTOYHUKAMH 12 12
PaboTa ¢ 37eKTpOHHBIMU HCTOYHUKAMHU 12 12
IToaroToBka K J1abOpaTOPHBIM 3aHATHIM 12 12
[TpocMOTp M KOHCIIEKTHPOBAHUE BUJICOJICKITUIA 7 7
[TonroroBKa K KOJUIOKBUYMY 5 5
BrInonHeHne KOHTPOJIbHOM pabOoTHI 20 20
[TonroroBka nokiana 3) 3
[TonroroBka K TeKyIeMy TECTOBOMY KOHTPOJIIO 10 10
[ToaroroBka k nmpomexxyrounomy kouTposto (I1T1K) 10 10
IIpomMeskyTouHasi aTTecTALUSA 3ayer (3) 3 3
[Ipuem 3au., yac 0,3 0,3
CPO, uac. 3,7 3,7
HUTOI'O: O6mas TpyA0eMKOCTh 4acOB 108 108
3a4. efl. 3 3

4.2. CONEP)KAHUE JUCHUTIIMHBI

4.2.1. Pazneibl (TeMbl) TUCHUIIMHBI, BUbI Y4eOHOI 1esiTeJIbHOCTH U (POPMBI KOHTPOJIS

Ounas u 3a04Hasi popmbl 00yUeHUs!

Buabi yueOHoi .
DopMbI TEKYyLIEH
NAesITeIbHOCTH, BKJIIOYast "
Ne HanmeHnoBanue CaMOCTOSITE/ILHYI0 padoTy .
Ne NPOMEKyTOYHOM
ceme pa3aeJa (TemMbl) o0yuyamuxcst
n/n arrecTaumuu
cTpa AU CIUTINHbI (B yacax)
BCe
J [JP | 113 | CP
ro
1 2 3 4 5 6 7 8 9
4
Komnoksnym,
Tema 1. Onepanuu Ha - 3ammra
1, parl 2 | 4 10 | 16 |2 N
eAMHUIHOM UHTEpBaJIe nmabopaTopHOH
paboThI




Tema 2.Heuetkue TeKYIIUH
MHOECTBA 51 TECTOBBII
2. OTIepaIv¥ HaJlT HUMH 2 4 - 10 16 | koHTpOJIb, 3amIUTa
nabopaTopHOI
paboThI
Tema 3.Heuerkue Komnnoksuym,
COOTBETCTBUS u TeKYIIH
oTHouieHus. Heuerkue TECTOBBII
3 qucna 4 6 i 20 30 | KOHTPOIb, 3alliuTa
nabopaTopHOI
paboTHI,
KOHTPOJIbHAS
pabora
Tema 4. Heuerkue Jloknan, Texkymuin
peNIALMOHHbBIE TECTOBBIN
4. YpaBHEHHSI U CHUCTEMBI | 2 6 - 20 28 | KOHTpOJIb, 3aIIUTa
JIOTUYECKOT0 BBIBOJIA nabopatopHoit
paboThI
Tema 5. Heiipo- Texymmit
HEYETKHE CUCTEMBI. TECTOBBIT
5. 2 4 - 10 26 | KOHTPOJb, 3alIUTa
nabopaTopHOI
paboThI
KonraktHas NunpuBunyanbHbie
6. BHEAyIUTOpHAs 1,7 U TPYIIIOBBIC
pabota KOHCYJIbTal[U1
7 3 IIpomexyTouHas 0.3 3auer
arrecranus
10. Hroro: 12 | 24 - 70 | 108
3aounasi popma 00yueHusn
Bune: yaeouoi ®opMbl TeKyLIel
N HanMeHOBANME AeATEeJILHOCTH, BKJIIOYAS "
Ne CaMOCTOSITEIbHYIO padoTy .
| CEMe pasaeJia (Tembl) obyamommuxes NMPOMEKYTOYHOM
cTpa AUCHUTILTUHBI aTrecTanuu
(B yacax)
Jl | JIP | TI3 | CP | Bcero
1 2 3 4 5 6 7 8 9
1.|4 2 - 15 19 | Komnoksuywm,
Tema 1. Onepanuu Ha 3aluTa
€IMHUYHOM WHTEpBAJIe nabopatopHoit
paboTHI
Tema 2.Heuerkue 2 - 15 17 TEeKYILIUN
MHOKECTBA 51 TECTOBBII
2. oTiepaIuy HaJl HUMU KOHTpPOJb, 3alluTa
nabopaTtopHoit
paboThI




Tema 3.Heuetkue - 20 20 | KommokBuym,
COOTBETCTBUS Hu TEKYLIUN
oTHouieHus. Heuerkue TECTOBBII
3 qrcia KOHTPOJIb, 3aluTa
' nabopaTopHOH
paboTsI,
KOHTPOJIbHAS
pabora
Tema 4. Heuerxkue | 2 2 - 20 24 Jlokman, Tekymui
pENSAIMOHHBIC TECTOBBIT
4. YpaBHEHUS U CHUCTEMBI KOHTPOJIb, 3alluTa
JIOTUYECKOTO BBIBOJIA naboparopHoOit
paboThI
Tema 5.  Heiipo- - - 23 23 | Texyumii
HEYETKHE CUCTEMBI. TECTOBBIN
S. KOHTPOJIb, 3alllUTa
nabopaTopHOH
paboThI
KonTaktHas NuauBuayanbHbIe
6. BHEAYIUTOpHAS 1 U TPYIIIOBBIC
pabota KOHCYJIbTaIlUN
7 3 | [IpomexyTouHnas 4 3auer
arrecranus
8. Hroro: 4 6 - 93 | 108

4.2.2. JIeKIIHOHHBII KypC.

Ne HaumenoBan| HammenoBanue Coaepxanue JJeKIHA Bcero yacos
n/m | ue pasaejia | TeMbl JeKIHU
MUACIUILIHHDBI O0OD0O 0390 | 390
1 2 3 4 5 6 7
Cemectp 4
1. Pasnen 1. Tema 1. CaoiicTBa onepannii KOHbIOHKIIHH, 2 2 2
Omneparnuu Ha| Oniepanuu Ha JTU3BIOHKIIAHA U OTPUTIAHHS
€INHUYHOM | €IMHUYHOM HEYETKOMU JIOTHKHU M ONPEIENIIeMbIX
WHTEpBaJie | MHTEpBAJIC MMH OTIepallfii mepeceueHus,
00BbCAUHEHHS U JOIOJIHEHUS
HEYETKHUX MHOXKECTB.
2. Pasnen 2. Tema 2. ba3oBbie 1 nepBUYHbIE TOHATHUS 2 2
Heuerkue Heuertkue daszmnoruku. Oneparuu ¢
MHOXKECTBA U | MHOXKECTBA U HEYETKUMH MHOKECTBAMU
oTiepaIuu oTIepalvy HaJl
HaJ HUMU HUMH
3. Pasnmen 3. Tema 3. CriocoOBI 3aJaHUA HEYETKUX 4 4
Heuetkue Heuetkue COOTBETCTBUI M OTHOILICHUH.
COOTBETCTBH | COOTBETCTBHsI M | Omiepanuu HaJl HEYETKUMH
au OTHOILICHUS. COOTBETCTBUSIMHU M OTHOIIIEHUSIMH
otHomeHusd. | HeueTkne uncita
Heuetkue
qyciia




4, Pasznen 4. Tema 4. OCHOBHBIE OTIPE/ICTICHUS OTICPAITHIA 2 2 2
Heuerkue Heuerkue HAJ HEYETKMMH YUCIIAMMU.
peNALMOHHBI | persiiuonnble | Knmaccudukanus moneneii u
€ YPaBHEHHUsI | ypaBHEHUS U METO/IOB NMPUHATHS PEUICHUH.
U CUCTEMBI | CUCTEMBI Monenu nuHeitHOTo
JIOTUYECKOTO | JIOTUYECKOT O YHOPSI0YMBAHUS.
BBIBOJIA BBIBOJIA
o. |[Pa3gen S. Tema 5.Heiipo- |[BBeaeHue B TEOpHIO HEHpPOHHBIX| 2 2
Heiipo- HEUYETKHUE cucreM. Heliponnele cetu i
HEYETKHE CUCTEMBI. [IPEICTABICHUS] IPaBWJ  BBIBOJA.
CHCTEMBI. ['uOpuHbIC HEUPO-HEUETKUE
CHCTEMBI
MNTOI'O yacoB B cemecTpe: 12 12 4
4.2.3. JlaGopaTopHblii NPAKTUKYM
Ne |HaumenoBanme| HammenoBanme | Copep:kanue Ja00paTopHOi Bcero yacos
n/n pa3aena J1abopaTopHoii padoTbI
JUCHMILINHBI padoThI O0OD0O 030 | 390
1 2 3 4 5 6 7
Cemectp 4
6. Pazpgen 1. JlaGopaTopHas CriocoObl TIpeICTaBICHUS 4 4 2
Omnepamuu Ha  pabota 1. HEYETKUX MHOXXECTB.
€AMHUYHOM Onepauuu Haj OCHOBHBIE OTEpalUU HAJ
WHTEpBaJe HEYCTKUMHU HEYETKUMH MHO>KE€CTBAMH
MHOECTBAMU
7. | Pazmen 2. JIaGoparopHas [Toctpoenue ¢pyHKuMH 4 4 2
Heuerkue pabora 2. npuHaanexxnocti B MATLAB
MHOXecTBa U | [locTtpoeHue (Scilab)
onepanuu HaJ | QyHKUIUH
HUMU MIPUHAITIC)KHOCTH.
8. Paznen 3. JlabopaTopHas ANTOPUTMBI HEUETKOTO 6 6 -
Heuetkue pabora 3. BbIBOJAa. HeueTkuil BEIBO
COOTBETCTBUS U | AJITOPUTMBI Mampanu. HeueTknii BEIBOI
OTHOLIEHUS. HedeTKoro BbiBoa| CyreHo
Heuerkune yncna
9. |Pa3zgen4. JIaGoparopHas MonenupoBaHue HEUETKON 6 6 2
Heuerkue pabora 4. CUCTEMBI CPEJICTBAMU
pensimuonHsle | Hewetkue WHCTPYMEHTapHs
ypaBHEHUS U peNSAIMOHHBIC HEUYETKOMN JIOTUKH
CHUCTEMBI ypaBHEHUS U
JIOTUYECKOTO CHUCTEMBI
BBIBOJIA JIOTUYECKOTO
BBIBOJIA
10. |Pa3pmen 5. JIaGoparopHas HccnenoBanue anropurma 4 4 -
Heiipo- pabora 5. HEUYETKOH KIJIACTepHU3aALNHI
HEYETKHUE Heitpo-neuerkue
CHCTEMBI. CHCTEMBI.
HNTOI'O gacoB B cemecTpe: 24 24 6




4.2.4. IlpakTudeckue padoThbl He NPELYCMOTPEHBI.

4.3. CAMOCTOSATEJIBHAS PABOTA OBYYAIOLIETI'OCS
OuHas ¥ 04HO-3204HAasA GopPMBI 00yUeHHSI

Ne HaumenoBanme pa3jaena Ne Bunni CP Bcero
n/n (TeMbl) TUCHMILINHBI n/n 4acoB
1 3 4 5 6
Cemectp 4
1. 1.1. | Pa6ora c KHMKHBIMM HCTOYHHKAMH 10
1.2. | Pabota ¢ 2eKTPOHHBIMU HCTOYHUKAMH
Tema 1. Onepanuu Ha 13 - 5
&/IMHHYHOM HHTEPBATE OJIFTOTOBKA K Ta0OPATOPHBIM 3aHSATUSIM
1.4 [TonroToBka K MpOMEKYTOYHOMY KOHTPOJIIO
(TITIK)
2. Tema 2.Heuerkue 2.1. | PaboTa ¢ KHMKHBIMH MCTOYHUKAMU 10
MHOMCCTBA 1 Olicpallini 2.2. | PaboTa ¢ 2JIeKTPOHHBIMU HCTOUHUKAMH
HaJ HUMHA
2.3. | IloaroroBka K J1aOOpAaTOPHBIM 3aHATUAM
2.4 [TonroroBka K TEKyIEMy TECTOBOMY
KOHTPOJIIO
3. Tema 3.Heuerkue 3.1 PaboTa ¢ KHHKHBIMH HCTOYHUKAMHU 20
COOTBCTCTBIA 1 3.2 | PaGoTa C 3J1eKTPOHHBIMH HCTOYHUKAMU
otHomeHus. Hedetkue 33 0 5
—— : OJIFTOTOBKA K TaOOPATOPHBIM 3aHSATUSIM
34 [TonroToBka K TEKyIIEMY TECTOBOMY
KOHTPOJIIO
3.5 BrInonHeHue KOHTPOJIbHON PabOTHI
4. Tema 4.Heuerkue 4.1 PaboTa ¢ KHMKHBIMU UCTOYHUKAMHU 20
PCIIAIMOHHBIC YPABHCHIA | 42 | PaGora ¢ 97eKTPOHHBIME HCTOUYHHKAMH
U CHUCTEMBI JIOTUYECKOTO i3 - 5
BRIBOZA : OJITOTOBKA K TaOOPATOPHBIM 3aHATHSIM
4.4 ITonroroBka moxnama
4.5 [ToaroroBka kK IpOMEKYTOYHOMY KOHTPOJIIO
(TITIK)
S. Tema 5.Heilpo-neuerkue | 5.1 PaboTa ¢ KHMKHBIMM UCTOYHUKAMHU 10
CHCTCMBL. 5.2 Pabora ¢ 31eKTpOHHBIMH HCTOUYHHUKAMHU
5.3 [TonroToBka K MpOMEKYTOYHOMY KOHTPOJTIO
(TITIK)
HUTOI'O yacoB B cemecTpe: 52
3aounas popma oOyueHust
Ne | HammenoBanme pasgena | Ne Buasr CP Bcero
n/n (TeMbl) TUCHHMILINHBI n/n 4acoB
1 3 4 5 6
Cemectp 4
6. 1.1. | Pa6ora ¢ KHIKHBIMH HCTOYHHKAMH 15
Tema 1. Onepanun Ha 1.2. | Pabota c 2MeKTPOHHBIMU HCTOYHUKAMH
eJIMHNYHOM HHTEPBAJIC 13

IloaroroBka k J'Ia60paTOpHLIM 3aHATUAM
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1.4

[IpocMOTp M KOHCIEKTUPOBAHUE

BHUJICOJICKIITUN
1. Tema 2.Heuerkue 2.1. | PaboTa ¢ KHUKHBIMH UCTOUHUKAMU 15
MHOMCCTBA 1 OlLCpaLH 2.2. | PaboTa C 3JIeKTPOHHBIMU HCTOYHUKAMH
HaJl HUMH
2.3. | [ToaroToBka K J1abOpaTOPHBIM 3aHATHAM
24 [IpocMOTp M KOHCIIEKTHPOBAHHE
BUCOJICKLINI
8. Tema 3.Heuerkue 3.1 | PaboTa ¢ KHUKHBIMU HCTOUHUKAMU 20
COOTBCTCTBHA 1 3.2 Pabota ¢ 211eKTpOHHBIMU HCTOYHHKAMH
otHomeHus. HedeTkue
amcna 3.3 [ToaroroBka K 1a00OpPaTOPHBIM 3aHATUSAM
3.4 [ToaroroBka K TEKyIemMy TECTOBOMY
KOHTPOJIIO
3.5 BrinonHeHue KOHTPOJIBLHOM pabOThI
9. Tema 4.Heuerkue 4.1 | PaboTa ¢ KHUKHBIMU HCTOUHUKAMHU 20
PCIIALMOHHBIC YPABHCHIA | 42 | PaGora ¢ 91eKTPOHHBIME HCTOUYHUKAMH
U CHCTEMBI JIOTHYECKOTO
BHLIBOJIA 4.3 [ToaroroBka K 1a00OpPaTOPHBIM 3aHATUSAM
4.4 [TogroroBka noxinana
4.5 [TonroToBka K MPOMEXKYTOYHOMY KOHTPOJIIO
(TITIK)
10. | Tema 5.Helipo-HeueTkue 51 PaboTa ¢ KHHYKHBIMU UCTOYHUKAMHU 23
CHCTCMBI. 5.2 PaboTa ¢ 371eKTpOHHBIMH HCTOYHUKAMH
5.3 [ToaroTroBka K MPOMEKYTOIHOMY KOHTPOITIO
(TITIK)
HUTOI'O yacoB B ceMmecTpe: 93
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5. HEPEYEHb YYHEBHO-METOAUYECKOI'O OBECHHEYEHMS J1VIA
CAMOCTOATEJBHOU PABOTHBI OBYYAIOIIUXCA 11O JTUCHUIIJIMHE

5.1. MeToanuyecKue YKa3aHus JJd NOATOTOBKU oﬁyqamumxca K JICKIITHOHHBIM 3aHATUAM

JlekIMOHHOE 3aHSATHE MpPEeAHA3HAYEHO I HM3JI0KEHUSI OCOOEHHO BaXKHBIX, MPOOJIEMHBIX,
aKTyaJbHBbIX B COBPEMEHHOW Hayke BOmpocoB. [IoAroToBka K JEKIMOHHOMY 3aHATHIO IIPEAINoIaraet
AKTUBHOE ydacThe 00ydJaroIerocs, a MUMEHHO, HEOOXOMMO IMOBTOPUTEH PaHEE MPOMICHHBIC TEMBI T10
BOIpPOCaM, KOTOpble OYyIyT 3aTparuBaThCs B MPEACTOSIICH JEKIUU, BCIOMHUTH MaTepHall HHbBIX
JTUCIUIUIMH. B XOJle JEKIMOHHBIX 3aHSITHH IeJecoo0pa3HO BECTH KOHCIICKTHPOBAHHE Y4eOHOTO
Mmatepuana. O6pamaTh BHUMaHHE Ha KaTeropuu, GOpMyIHPOBKHU, PACKPBIBAIOIINE COIEPIKAHUE TEX
WJIM UHBIX SBJICHUM M MPOIECCOB, HAyYHbIE BBIBOABI U MPAKTHUECKUE pexomeHaaruu. JKenareabHo
OCTaBUTh B pabO4YMX KOHCIIEKTAax II0JIA, Ha KOTOPBIX JeNaTh MOMETKH U3 PEKOMEHIOBAaHHOM
JTUTEPATYPBI, TOTOIHSIONINE MaTepral IPOCITYIIAHHON JIEKIIMH, & TaKKe IMOAUYEePKUBAIOIINE 0COOYIO
BAKHOCTh TE€X WJIM HMHBIX TEOPETHUYECKUX IOJIOXKEHUU. 3aaBaTh MPENOJABATENI0 YTOUHSIOUIUE
BOIIPOCHI C IIEJIbIO YSCHEHHS TEOPETHYECKUX TOJIOKEHUM, pa3pelieHus CIOPHBIX CHUTYallU.
JopabaTbiBaTh CBOM KOHCHEKT JIKIIMH, Jielas B HEM COOTBETCTBYIOIIME 3allMCHU U3 JIUTEPATYPHI,
PEKOMEH/I0BaHHOM IMpernojaBaTeleM U IPEeAyCMOTPEHHOM Y4eOHOW mporpamMmon - U3YyYUTh
OCHOBHYIO JIUTEPATYPY, 03HAKOMUTHCS C AOMOJIHUTEIBHON JINTEPATypOil, HOBBIMU MTyOIUKAIUSIMU B
NMEePUOIUYECKUX M3JAHUSAX: JKypHalaxX, raserax W T.J. llpy 3TOM ydecTb peKOMEHAAINU
npenogaBarenss U TpeboBaHus yuyeOHOW mporpammbl. [Ipoaymars mpuMepsl ¢ 1elblo 00ecrnedeHus
TECHOM CBSI3M M3Y4aeMOM TEOPUHU C PEAbHOW KM3HBI0. OOyUaromUics MOXKET JOMOJIHUTH CIHUCOK
WCIIOJIb30BAHHOM JIUTEpaTypbl COBPEMEHHBIMU HCTOYHHMKAMHU, HE IMPEACTaBICHHbIMH B CIIHCKE
PEKOMEH/IOBAaHHOW JIMTEPATyphl, U B JAJbHEUIIIEM HCIIOIb30BaTh COOCTBEHHBIC IOJTOTOBICHHBIC
yueOHbIe MaTepuaibl IPU HAIMCAHUU KYPCOBOW U BBIMTYCKHOM KBaTH(PUKALUOHHON padoT.

5.2. MeTtoanueckue yKkazaHus sl OATOTOBKHU 00y4AaIOIIMXCA K J1a00PATOPHBIM 3aHATUSIM

JlaGopaTopHbIe MPAKTHKYMBI BBIITOJHSIOTCS B COOTBETCTBHU C pab04nM y4eOHBIM IUIAHOM TpHU
MOCJIEI0BATEIbHOM U3Y4YE€HUU TEM JUCIUIUINHBI.

[lpexne 4yem mNpUCTyNaTh K BBITIOJTHEHUIO JAaOOpaTOPHOTO MPAKTHKyMa, OO0YYaromeMycs
HE00X0/IUMO:

— O3HAaKOMHUTHCS C COOTBETCTBYIOIIMMH paz[eliaMd NpPOTpaMMbl JTUCIHIUIMHBI TI0 y4eOHOM
JUTEpaType, peKOMEHI0BaHHOM MporpaMMoi Kypca;

— TIOJYYHTH OT MPENOaBaTeNs PEKOMEHIAINH O TIOPSIKE BHITOIHEHHS 33 JaHHIA;

— HACTPOUTh MOJ PYKOBOJICTBOM IpernojaBareis HHCTPYMEHTAJIbHBIE CPEICTBA, HEOOXOIUMbBIE
JUTSL IPOBEICHUS JTAOOPAaTOPHOTO PAKTUKYMA;

— TOJY4YUTh OT TMpenojaBaTeNs HHIMBUAYAIbHOE 3aJaHHEe W HMHQOPMALMIO O CpOKax
BBINTOJIHEHUSI, TPEOOBaHUSAX K OQOpPMIICHHIO, (DOpME TPENCTABICHUS M KPUTEPHUSX OICHKU
pe3yibTaToB padoTHI.

B Xoze BBIMOMHEHHS TPAKTHKyMa HEOOXOIMMO CIIEOBATh TEXHOJOTHUYECKHUM WHCTPYKIIHSM,
UCIOJIb30BaTh MaTepuai JEeKIuil, peKOMEHIOBAaHHbIX YU€OHUKOB, HICTOUHUKOB MHTEPHETA, aKTUBHO
UCTIOJIF30BaTh TIOMOIIH ITPETIOIaBaTeNsl Ha 3aHATHH.

3amanus K 1a00OpaTOPHBIM 3aHATHSAM YKa3aHbl B METOJMYECKUX YKAa3aHMAX K BBITOJIHEHUIO
naboparopHbIX padoT mo juciuiummHe «Hederkas mormkay Juia  oOydarommxcs 2 Kypca
HanpasieHus noarotoBku 09.04.03 IIpuknagHas nHpopMaTUka

5.3. Meroanueckue yKa3aHus 1Jis1 HOATOTOBKH 00y4alOIIMXCH K NPAKTHYECKUM 3aHATUAM
- He npedycmompenvl
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5.4. MeTonnueckne yKa3aHHs M0 CAMOCTOSATE/ILHOM padoTe 00y4aromuxcs

PaGora c iMTepaTYpHBIMHM MCTOYHUKAMM M HHTEPHET pecypcaMu

B mpouecce moaroroBkd K JIEKIMOHHBIM M JIAOOPATOPHBIM 3aHATUSAM, OOYUYaIOLIUMCS
HE0O0X0auMO 00paTuTh 0co00e BHMMAaHHUE HAa CaMOCTOSTEIbHOE H3yYCHHE PEKOMEHIOBAaHHOM
yueOHO-METOINYECKOM (a TaKkKe HAyYHOU U MOMYJISIPHOM ) TUTEpaTypH.

CamocrosrenbHas paboTa ¢ yueOHUKaMH, YU€OHBIMH MOCOOMSIMH, HAYYHOU, CIIPAaBOYHON U
MOMYJISIPHOM JINTEpaTypol, MaTepuaiaMu MepuoIndecKux u3ganuii u MlHTepHera, CTaTUCTUYECKUMU
JAHHBIMH SBJIAETCS Hanbosee F3PPEKTUBHBIM METOZOM IMOJIYYSHHs 3HAHHA, T03BOJISICT 3HAYUTEIBHO
aKTUBM3MPOBAThH IpOLIECC OBJIaAeHUsA MHpopMaiueil, cnocodcTByeT Oojee rIyOOKOMY YCBOCHHIO
U3y4aeMoro Marepuania, GopMHUpYyeT y 00yJaroImuxcsi CBOe OTHOIIEHHE K KOHKPETHOM mpobiieme.

bonee rmy0oKOMY pacKpbITHIO BOIIPOCOB CIIOCOOCTBYET 3HAKOMCTBO C JOMOJHUTEIBHOMN
JUTEPaTypOld, pEKOMEHJOBAHHOW TPEnoaBaTeieM Mo KaXI0i TeMe, YTO MO3BOJISIET 00YJatouIMCs
MPOSBUTH CBOI WMHIUBUAYAIbHOCTh B paMKax BBICTYIUICHHMS Ha JaHHBIX 3aHSATHUSX, BBIIBUTH
HMIMPOKHIA CIIEKTP MHEHUH 110 U3y4aeMoii mpodieme.

[ToaroroBka BOMPOCOB sl CAMOCTOSITEIILHOTO M3YUEHHS BKIIOYAET: M3Y4YE€HHE HEOOXOTUMOM
auTepaTypbl (00s3aTeNbHOM, TOMOJHUTEILHON JIUTEPAaTyphl, CHEUUAIBHBIX NEPUOIUUECKUX W3aHUM,
MHTEPHET-PECYpPCOB), TMOATOTOBKY KOHCIIEKTAa OTBETa, PEICHWE TUIIOBBIX 33/IaHMii, OTBETHI Ha
KOHTPOJIbHBIE BOIIPOCHI.

[Tpu moAroTOBKE BOMPOCOB BAYKHO:

- UCIIOJIBb30BaTh JIOCTATOYHO INMPOKWN JWAra3oH MaccuBa HMH(POPMAIWHU, TPOBECTH 0030p
NIEPUOINYECKOH JIMTEPATYPhI U CIIELUAIBHBIX U3JAHUN, COCTaBUTh KaTajor MIHTepHeT-pecypcoB;

— MPE/ICTaBUTh PA3IMYHbIE MOAXOIbI, YETKO U TOJHO ONPEAEIUTh PAacCMaTpUBAEMbIE MOHSTUS,
BBISIBUTH B3aMMOCBSI3H TIOHATHI U SIBJICHUH, B3aMMO3aBHCUMOCTH U CBSI3H C JPYTHMH BOIIPOCAMH;

— TPaMOTHO CTPYKTYpUpPOBAaTh MaTepuall, SICHO, YeTKO W JIOTMYHO €ro u3Jararb, MPUBOAUTH
COOTBETCTBYIOILIME MPUMEPHl W3 MPAKTUKHU, [UIS WUIOCTPAIlUM TOJOXKEHUH, TE3UCOB U BBHIBOJOB
UCIIOJIb30BATh TAOJUIIBI, CXeMBI, Tpa(uKu, AuarpaMMel;

- 0TpaboTaTh 3aaHus J1a0OPaTOPHBIX PadboT.

MeTtoanyeckue peKOMEHAAlNH 110 NPOBECHUI0 YCTHOI'0 OIIpoca.

VYCeTHBIN Ompoc SIBIISIETCS OJHMM W3 OCHOBHBIX CIOCOOOB ydeTa 3HAHUN OO0y4arolIuxcs.
Pa3zBepHyTBIlf OTBeT oOOydaromierocs JOJDKEH TNPEACTaBIsATh COOOW  CBSI3HOE, JIOTMYECKH
MOCJIEIOBATENbHOE COOOIIEHUE Ha ONpPENENCHHYI0 TEeMy, IMOKa3blBaThb €ro yMEHHE MNPUMEHSThH
oTpeieNIeHus], IPaBuiia B KOHKPETHBIX CIIydasX.

OcHOBHBIE KayecTBa YCTHOTO OTBETA MOAJIEKAILETO OLICHKE.

1. IlpaBuIbHOCTH OTBETA MO COJAEPKAHHIO (YUUTHIBAETCS KOJMYECTBO M XapaKTep OIIMOOK
IIPU OTBETE).

2. IlonHoTa M riIyOMHA OTBETa (YUYUTHIBAETCS KOJIMYECTBO YCBOEHHBIX JIEKCHUYECKHX €JIMHMIL,
rpaMMaTHYEeCKHX TPABWII  T. T1.).

3. Co3HaTenbHOCTh OTBETA (YUUTHIBAETCS MOHUMAHHUE U3JIaraéMoro Matepuara).

4. Jloruka wu3NOXEHUs MaTepuana (y4yUThIBaeTCd YMEHHE CTPOUTH  LEIOCTHBIM,
MOCJIEI0BATENbHBIN pacckas, FpaMOTHO MOJIb30BATHCS CIIEHUAIBHON TEPMUHOIOTHEN ).

5. PanuoHanbHOCTh HCHOJb30BAaHHBIX TMPUEMOB M CIIOCOOOB pEIIEHHs] IOCTaBJIECHHOMN
yueOHOI 3a1aun (yYUTHIBACTCS yMEHHUE MCIOJIb30BaTh Hanbojee MporpeccuBHbIE U d(PPEeKTUBHbIE
CIOCOOBI TOCTUKEHUS T1EITH ).

6. CBOeBpeMeHHOCTh 1 3(PPEKTUBHOCTH HCIIOIH30BAHMSI HATJISAHBIX MIOCOOUN U TEXHUYECKUX
CpPEICTB TpHU OTBeTe (YyYUTHIBAETCI TPAMOTHO U C TIOJIB30M MPUMEHSATh HArJISAHOCTh M
JIEMOHCTPAIIMOHHBII OMBIT IPH YCTHOM OTBETE).

7. Ucnonb3oBaHKe TOMOJIHUTENBLHOTO MaTepuana (IpUBETCTBYETCS, HO HE 0053aTeNbHO IS
BCEX 00y4aromuxcs).

8. PannoHanbHOCTH MCIONB30BaHMUS BPEMEHU, OTBEJACHHOTO Ha 3agaHue (He onolpsiercs
3aTSHYTOCTh BBINIOJHEHMs 3aJ[aHUs, YCTHOTO OTBETa BO BpPEMEHH, C YYETOM HHIUBUAYaJTbHBIX
0COOEHHOCTEH 00yJaromuxcs).
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MeToanyeckue peKOMeHAaUHH M0 NPOBeIeHHI0 KOJUIOKBHYMA.

KoimokBryMm -TpymimmoBoe 00CyXIeHHE MOJT PyKOBOACTBOM IPEIOIaBaTellsl JOCTATOUHO
HMIUPOKOTO Kpyra mpobieM, HampuMep, OTHOCHUTEIBHO CaMOCTOSITEIBHOIO OOJBLIOrO pasjena
JICKITMOHHOTO WIIM MPAKTHYECKOTO Kypca.

Ha xomnoxkBuyM MOXET OBITh BBIHECEH pas3fell JICKIMOHHOTO Kypca, 3HaHHE KOTOPOTO
JIOJDKEH TMPOJIEMOHCTPUPOBaTh oOyvaromuiics. KomiokBuym mpoBoautcs B Gopme cobeceqoBaHus
npernojiaBaTess ¢ 00yJaroMMMUCS U COJIEPKHUT B ce0e 3JIeMEHTHI IPOBEPKH 3HAHUHM U KOHCYJIbTAIIHU.

Ha coBpeMeHHOM 3Tame yTBEpIWIHCH JBa BUAA NPOBEICHHS KOJUIOKBUYMOB - YCTHOTO M
nUCbMEHHOro. B mepBoM ciydae mpeamnosiaraeTcs OpraHM3alus KOHTPOJIS B BHJE OTKPBITOTO
JaJiora WM TPYIIIOBOTO OOCYKICHHUS TEMbI, BO BTOPOM - TIPOBEpPKa 3HAHHI O0YYAIOIIUXCSl B BUJIC
MUCHbMEHHOTO U3JI0KEHHUSI OTBETOB (pa3BEPHYTHIE OTBETHI Ha BOMPOCHI, pedeparsl, scce U T.1.)

Ecnu KOJUIOKBUYM TIPOBOJUTCS B THCBMEHHOW (OpMe, TO pe3ylbTaThl IEsATEIbHOCTH
oOyyaromuxcst peAcTaBIsAoT co00i:

® pa3BEPHYTHIC OTBETHI HA KOHTPOJILHBIE BOIIPOCHL;
® PCHICHUA KOHTPOJIbHBIX 3al[aHHI>'I.
O06bem ostHOTO 010K BOMPOCOB cosiepkUT 20-30 BOIIPOCOB.

1.KoymokBMyM TNpPOBOAMTCS, Kak IIPaBWIO, BO BHEAyAUTOPHOE BpeMs. B mopsike
UCKITIOUEHHS C YYETOM HAJM4YUsl PECYpCOB OOecIredeHus: y4eOHOro Mporecca KOJUIOKBHYM MOXKET
OBITh MPOBEJICH B AyJMTOPHOE BPEMS, BBIJICIICHHOE HA U3YUEHHUE TAHHOM TUCIIUILTHHBL.

2. B ciydae HEyAOBIETBOPUTEILHOTO pE3ylbTaTa CHaud KOJUIOKBHYMa OOydYaromeMycs
paspenraercsi ero nepecaarb B OCTaBIIMICS JI0 SK3aMEHAIIMOHHOW ceccuu mepuol. [lpu He craHHOM
KOJIJIOKBHYME OOYUaIOIIHACs HE TOMYCKAETCs 10 9K3aMEHa 110 3TOM TUCIUTUIHHE

OCOOCHHOCTH TIPOBEJICHHE YCTHOTO KOJUIOKBHYMa IO TEME WM pa3ieily JAUCIUILINHBL:
CobecenoBanne BeIETCS ¢ KaXKIbIM 00y4YarOIIUMCS HHIUBUIYAJIbHO B MPUCYTCTBHH MAJIOW TPYIIIIEI
(5-6 yenoBek).

B cmyuae 3arpyaHeHus: oOydaromierocs mpu OTBETE€ HA TOCTABICHHBIA BONPOC, MOCIEIHHNA
MOXET OBITh TepeanpecoBaH IpyruM. [Ipu 3ToM oOydarommecs MOTYT JOMNOJHSTH APYr JPyra,
JTMCKYTUPOBaTh, 3a7aBaTh BOIPOCHI, BCECTOPOHHE OOCyxkmass mpobsemy. Takum o0pazom,
KOJIJIOKBUYM TIpE/CTaBiIsIeT co0oi rpynmnoByo GopMmy Oecenbl mpenogaBaTess ¢ 00yJaromuMucs ¢
OEJIbIO BEIACHCHUS UX 3HAaHUH.

IIpu sTOoM KaxaoMy BbICTaBIseTcs AudQepeHnrpoBaHHas oleHka. Ha koiutokBuyme
oOyJaromuecsi MOTYT TIOJb30BAaThCS CBOMMH 3allUCSIMH HM3y4eHHBIX MarepuaioB. He cremyer
CBOJIUTH KOJUIOKBUYM K ceMuHapy. Eciu cemuHap cerofHs He peKOMEHAYeTCs MPOBOJIUTH JIUIIb
BOIIPOCHO-OTBETHBIM MECTOAOM, TO Ha KOJIIOKBUYMC TaKoOH METO ABJIACTCSA OCHOBHBIM.

Ha xomnokBuymMe 00ydaromuiics 10JKeH MpoIeMOHCTPUPOBATh, YTO OH:

® 3HAET COZAEp)KaHUE U CTPYKTYPY JICKIIMOHHOTO WJIM MPAKTHYECKOTO Kypca, OTIENBHBIX €&
r71aB ¥ naparpados (eciiv Ha KOJIJIOKBUYM BBIHOCUTCSI OTJENbHBIN TPY[);

® YSICHWUJI JIOTUKY M3JIOKEHHs MaTepHuaa,;

® YMCCT BBIJICIINUTD Y3JIOBBIC UJCH U ITOJIOKCHUS,

e ymeeT 0000mIaTh MaTepuaid C MOMOUIbIO CXeM, TalJHIl, BOINPOCOB U JAeNaTh 3alUCH
IPOYMUTAHHOTO (CAEaTh BBIMUCKU, COCTABUTH IUIAH, TE3UCHI, aHHOTALIUIO, PE3IOME, KOHCIIEKT);

® BUJIUT CBSI3b U3Y4aeMOM TEOPHHU C MPAKTHKOM;
e MeeT COOCTBEHHOE MHEHHE O MMPOYHTAHHOM.

MeToanyeckue peKOMeHIAUMH 10 MOATO0TOBKE 00y4alOUIUXCH K TeCTHPOBAHMIO.

B coBpemeHHOM 00pa3oBaTeIbHOM IMIPOIECCE TECTUPOBAHHME Kak HOBas (opMma OLIEHKH
3HAHMI 3aHUMAaeT BAXKHOE MECTO U TPeOYeT Cephe3HOro K cebe OTHOIICHHUS.

lenp TectupoBaHuid B XoJe Y4eOHOro mporiecca OOYyYarOIIMXCS COCTOMT HE TOJbKO B
CHUCTEMAaTUYECKOM KOHTPOJIC 32 3HAHWEM TOYHBIX JAT, UMEH, COOBITHI, SBIEHUH, HO U B Pa3BUTHH
yMEHHUsI 00YyYaromuxcsi BBIICIATh, aHAJTU3UPOBATh W 0000maThe HanboJsiee CYIIECTBEHHBIE CBSI3H,
NPU3HAKK W TPUHIUIB Pa3HBIX HCTOPUYECKHUX SIBIIEHMM M mpoueccoB. OTHOBPEMEHHO TECThI
CIOCOOCTBYIOT Pa3BUTHUIO TBOPUYECKOTO MBINIJICHUS, YMEHHIO CaMOCTOSTEIHHO JIOKIM30BaTh M
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COOTHOCHTb UCTOPUYECKHE SBJICHUS U MPOLIECCH BO BPEMEHH U IPOCTPAHCTBE.

Kak u mobas npyras ¢gopma MOATOTOBKM K KOHTPOJIIO 3HAHHM, TECTUPOBAHUE HUMEET Pl
0COOEHHOCTEH, 3HAaHHE KOTOPBIX IOMOI'AET YCIIEIIHO BBIIIOJIHUTD TECT.

MOo3KHO 1aTh CIIEIYIONNE METOINYECKHE PEKOMEH Ialluu:

e [Ipexne Bcero, cieyeT BHUMATEIBHO U3YUYUTh O0ydalomeMycs CTPYKTYpY T€CTa, OLICHUTh
00BEM BPEMEHH, BBIIEISIEMOI0 Ha IaHHBIN TE€CT, YBUJETh, KAKOTO THUIIA 33JJaHUS B HEM
cozepkarcs. ITO IOMOXKET HACTPOUTHCS Ha PadoTy.

e Jlyumie HaYMHATH OTBEYATH HA T€ BOIIPOCHI, B IPABMIIBHOCTH PEIICHUS KOTOPHIX HET
COMHEHHUH, TOKa HE OCTaHABIIMBAsCh HAa TE€X, KOTOPbIE MOT'YT BBI3BATh JIOJITUE Pa3lyMbs. DTO
MIO3BOJIUT YCIIOKOUTBCSI U COCPEAOTOUNTHCS Ha BBIIIOJIHEHNN 00JI€€ TPYJHBIX BOIIPOCOB.

e  OueHb BaXXHO BCErJa BHUMATENbHO YNTATh 33/1aHUA JIO KOHIIA, HE MBITASCh MOHITH YCIOBUS
«I10 TIEPBBIM CJIOBaM» WJIHM BBIIIOJIHUB MO00HbIE 33JaHUSI B IPEABLAYIINX TECTUPOBAHUSIX.
Takast criemka HepeaKo MPUBOAMT K JOCATHBIM OIIMOKAM B CAMBIX JIETKUX BOIIPOCAX.

e Ecnu Brl He 3HaeTe oTBeTa Ha BOIIPOC WIIM HE YBEPEHBI B IPABHIIBHOCTH, CIIETyET
MPOIMYCTUTH €r0 U OTMETHUTD, YTOOBI TOTOM K HEMY BEPHYTHCSI.

e [lcuxosoru Takx e COBETYIOT IyMaThb TOJIKO O TEKylleM 3anaHuu. Kak npaBuio, 3a1aHus B
TECTaX HE CBS3aHbl JPYyr C JAPYrOM HENOCPEJACTBEHHO, IO3TOMY HEO0OXOIMMO
KOHIIEHTPUPOBATbCA HA JaHHOM BOIIPOCE M HAXOAUTh PELICHUS, MOAXOMAAIIUE HUMEHHO K
HeMmy. KpoMe TOro, BBIINOJHEHHE 3TOW PEKOMEHAAIMU AACT €II€ OJWH ICHUXOJIOTHYECKUU
3¢ dexT — mo3BonuT 3a0bITh O HEyJade B OTBETE€ Ha MPEAbIAYIIMA BOIPOC, €CIU TaKOBas
uMela MecTo.

e MHorue 3agaHusi MOXKHO OBICTpe€ pEeUINTh, €CIM HEe MCKaTh cpa3y MpPaBWIbHBI BapUaHT
OTBETAa, a MOCIE0BATEIbHO UCKIIIOUATh T€, KOTOPbIE IBHO HE MOIXOAT. MeToa UCKITIOUEHUs
MO3BOJISIET B UTOT€ CKOHIIEHTPUPOBATh BHUMAaHKE Ha OJHOM-/IBYX BEPOSTHBIX BapUaHTAaX.

e PaccuuThiBaTh BBHINIOJHEHHE 33JaHMIl HYKHO BCErja TakK, 4YTOOBI OCTalOCh BpeMs Ha
npoBepKy u gopabotky (mpumepHo 1/3-1/4 3amnmanupoBaHHOro BpemeHu). Toraa
BEPOSITHOCTH OITUCOK CBOAMTCS K HYJIIO U UMEETCS BpeMsi, 4YTOOBI HaOpaTh MAKCUMyM OajlioB
Ha JIETKUX 3aJaHUsIX U COCPEIOTOUMTHCS Ha pelIeHUuU Oojee TPYAHBIX, KOTOphIE BHauaie
MPUIIIOCH IPOITYCTHTb.

e [lpomecc yragsiBaHusi IPaBUIBHBIX OTBETOB JKENATEIbHO CBECTH K MHHHUMYMY, TaK Kak 3TO
YpeBaTro TeM, 4TO oOyuaromuiics 3a0yaeT O IJIaBHOM: YMEHHHU HCIOJIb30BaTh MMEIOIIHECS
HaKOIIJICHHbIE B yUeOHOM ITpoliecce 3HaHMs, U OyeT HaJesThes Ha yaauy. Eciu yBepeHHOCTH
B TPAaBWJIBHOCTH OTBETa HET, HO MHTYHTHUBHO MOSBIISIETCS MPEINOYTEHUE, TO TCHXOJOTH
PEKOMEHIYIOT TOBEPATh MHTYUIIMU, KOTOPAs CYMTACTCS MPOSBICHUEM TTyOMHHBIX 3HAHUH U
OTbITa, HAXOIALINXCS HA YPOBHE MOJICO3HAHUS.

[Ipy moAroroBke K TEeCTy HE CIEAyeT MPOCTO 3ay4yMBaTh, HEOOXOAMMO MOHATH JIOTHKY
M3JI0’)KEHHOT0 MaTepuaia. ITOMY HEMaJIO CIIOCOOCTBYET COCTaBJIEHHME Pa3BEPHYTOrO IJlaHa, TaOJuIl,
CXeM, BHUMAaTEeIbHOE M3y4YeHHE pa3/eoB Kypca. bomblyio momoms OKa3blBaIOT OMyOJIMKOBAHHBIE
cOOpHUKH TecToB, VHTEpHET-TpEeHaKephl, IMO3BOJSIONINE, BO-TIEPBBIX, 3aKPENUTh 3HAHUS, BO-
BTOPBIX, NPUOOPECTH  COOTBETCTBYIOIIME IICUXOJOIMYECKHE HaBBIKM  CAMOPETYIALUU U
CaMOKOHTpOJs. VIMEHHO TakWe HaBBIKM HE TOJBKO IOBBIIIAIOT APPEKTHBHOCTh IOATOTOBKH,
MO3BOJISIOT O0Jiee YCIIEIIHO BECTH ce0si BO BpeMs 3K3aMeHa, HO M BOOOIIE CLIOCOOCTBYIOT Pa3BUTHIO
HaBBIKOB MBICIIUTEIIEHOW PaOOTHI.

IIpaBuia camocTosITe IbHOM PA0OTHI C HAYYHOM JIMTEPATYpOi

* O0s3aTENLHO BBIMUCHIBATEL BCE BBIXOAHEIE JAHHBIE 10 KAXKIOH KHUTE.

* Bce npounTanHble KHUTH, YU€OHUKH M CTAaThbU CIIEAYeT KOHCIEKTUPOBATh (C yKa3aHUEM CTPaHMLY).
CyHIeCTBYIOT CJICAYIOINE BHU/bI CI/ICTeMaTPISI/IpOBaHHOﬁ 3alliCy MPOYNTAHHOT'O: aHHOTUPOBAHUEC —

OpesieNbHO KPAaTKOe CBA3HOE OINMCAHHE INPOCMOTPEHHOW WM NPOYUTAHHOM KHUTH (CTaThH), ee

CoAcCpKaHHd, HNCTOYHHUKOB, XapaKT€pa W HA3HAYCHHA, IUIAHUPOBAHUEC — KpaTKasd JOrndecKas

OpraHu3aLys TEKCTa, PACKPBIBAIOLIAsS COACPKAHUE U CTPYKTYPY U3y4acMOro MaTepualla; Te3UpOBaHUE —

JAKOHUYHOE BOCIPOM3BE/ICHHE OCHOBHBIX YTBEpKAEHHMH aBropa Oe3 mpHBieueHHUs (PAKTUUIECKOro
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Marepraia; IUTHPOBAHHE — JOCIOBHOE BBINMMCHIBAHME M3 TEKCTa BBIJICPIKEK, W3BJICUEHHH, HanOoiee
CYILIECTBEHHO OTPKAIOIIMX Ty WIM MHYIO MbICIb aBTOpPA; KOHCIEKTUPOBAHME — KpaTKoe U
HIOCJIEZI0BATEbHOE U3JI0KEHUE COZIEpKaHUs IIPOYUTAHHOTO.

Bri6epute ofHy U3 yCTaHOBOK YTEHHsI HAyYHOTO TEKCTa: MH(OPMALIOHHO-TIOMCKOBBIN (3a1a4a
— HalTH, BBIIETUTHh UCKOMYIO MH(OpPMAIMIO); ycBauBaromias (YCWIMs 4WTaTelsl HalpaBleHbl Ha TO,
YTOOBI KaK MO>KHO IIOJIHEE OCO3HATh U 3alIOMHUTh KaK CAaMU CBEJICHUS M3JIaraéMble aBTOPOM, TaK U BCIO
JIOTUKY €r0 pacCyKICHUH); aHAIUTUKO-KPUTHYECKasl (UUTATENIb CTPEMUTCS KPUTUUECKH OCMBICIUTH
Marepuai, MPOaHAIU3UPOBAB €ro, OMNpEJeNMB CBOE OTHOIIEHHWE K HEMy); TBOpYecKas (co3laeTr y
qyUTaTeNns TOTOBHOCTh B TOM WJIM MHOM BUJE — KaK OTIPABHOM IYHKT Ul CBOMX pacCyKACHUM, Kak
00pa3 Juis AefCTBYSI 110 aHATOTUM U T.II. — UCIIOJIb30BaTh CYKIECHHS aBTOPA, XOJ1 €ro MbICIEH, pe3ysbTar
HaOJTI0/IeHNs1, Pa3padOTaHHYIO METOIUKY, JOTIOJIHUTH UX, OABEPIHYTH HOBOM IPOBEPKE).

ITomMHHUTE, UTO €CTh HECKOJBKO BUJOB UTEHUS: OMOIMOrpauyeckoe — NpoCMaTpUBaHUE KapTOYEK
KaTajiora, PEKOMEHJATENIbHBIX CIMCKOB, CBOAHBIX CIMCKOB JXypHJIOB M cTared 3a rog u T.IL.;
IPOCMOTPOBOE — UCIOJIB3YeTCsl UL IOMCKA MaTepUasIoB, COAEPKAIMX HYKHYIO0 HH(pOpMaLio, 0ObIYHO
K HEMY MPHUOETaloT cpa3y nocie paboThl CO CIMCKAMU JIUTEPATyPhl M KaTaJIOTaMH, B PE3yJIbTaTe TaKOro
IPOCMOTpa YMTAaTENlb YCTAHABIMBACT, KAaKME€ W3 HCTOYHMKOB OyIyT MCIOJIb30BaHbl B JalbHEHIIEH
paboTe;  O3HAKOMHTENBHOE — TMOApPa3syMEBaeT CIUIOMIHOE, JOCTAaTOYHO IOAPOOHOE MpPOUYTECHHE
OTOOpaHHBIX CTaTe, IJ1aB, OTAENBHBIX CTPAHMUI, LeJb — [NO3HAKOMHUTBCA C XapakTepoM HH(OpMaiuy,
y3HaTh, KAKUE BOIPOCHI BBIHECEHBI ABTOPOM Ha PACCMOTPEHHE, MPOBECTH COPTUPOBKY MaTepHaia;
U3yyarolee — MpeArnonaraeT JOCKOHAIbHOE OCBOEHHE MaTepHaa; B X0/ TaKOro YTE€HHs MPOSBIIAETCS
JIOBEpUE YUTATENs K aBTOPY, TOTOBHOCTb IPUHATH U3JI0KEHHYI0 UHPOPMAIUIO, peau3yeTcsl YCTaHOBKa
Ha MpeJesbHO NOJIHOE MOHMMAHKWE MaTepualia; aHAIUTUKO-KPUTHYECKOE U TBOPUECKOE YTEHHE — JIBa
BUJIA YTCHHUS OJIM3KUE MEXKITy COOOM TE€M, UTO YyJacTBYIOT B PEIICHUH UCCIIEA0BATENLCKUX 3a/1a4.

IToaroroBka npe3eHTalUK U A0KJIAAA

[Ipe3enTtanus, coriacHO TOJIKOBOMY clioBapio pycckoro sizbika JI.H. Ymiakosa: «... crmoco6
nojgauu MHGOpMaIMU, B KOTOPOM HPUCYTCTBYIOT PUCYHKH, (oTorpadguu, anumanus 1 3Byk». s
MOJTOTOBKH TNPE3EHTALUN PEKOMEHIyeTcsl ucmonb3oBats: PowerPoint, MS Word, Acrobat Reader,
LaTeX-oBckuii maker beamer. Camasi mpocrasi mporpaMma Ajist Co3aaHus npesenTaiuii — Microsoft
PowerPoint. Jlns mOAroTOBKM Mpe3eHTaluMu HEoOXoAMMO coOpaTth W 00paboTaTh HavyalbHYIO
UH(OPMALIHIO.

[TocnenoBarenbHOCTh NOATOTOBKU MIPE3EHTALIUHU:

1. Yetko copMynupoBaTh LeNb MPE3EHTAUU: BBl XOTUTE CBOIO ayJJUTOPHUIO MOTUBUPOBATb,
yOenuTh, 3apa3uTh KakoM-TO ujeei Wi npocTo (opMaibHO OTUUTATHCS.

2. OnpenenuTh KakoB OyAeT (opMmaT NMpe3eHTALUU: KUBOE BBICTYIUICHHE (TOrJa, CKOJIBKO
OyZIeT ero NpoJOJKUTEILHOCTD) WIIN JIEKTPOHHAS pacchulka (KakoB Oy/leT KOHTEKCT MPE3EHTALlUN).

3. OrtoOpaTh BCIO COIEP)KATEIbHYIO 4acTh JUIs NMPE3EHTAllUd U BBICTPOUTH JIOTUYECKYIO
LENOYKY MPEACTABICHUS.

4. OnpenenuTh KIFOUEBbIE MOMEHTBI B COJIEP’KaHNUU TEKCTA U BBIICIUTD UX.

5. OmpenenuTh BUIBl BHU3yanu3aluu (KapTHUHKH) A OTOOpaK€HUs WX Ha cllaiijax B
COOTBETCTBUM C JIOTUKOH, LIENbI0 U crienn (UKol MaTepuana.

6. IlomoOpars nu3aitH U GopMaTUpoOBaTh CHAANABl (KOJIMYECTBO KAPTHHOK M TEKCTa, UX
pacIoI0XKEHHUE, IBET U pa3Mep).

7. IIpoBepuTh BU3yaIlbHOE BOCIIPUSITUE TTPE3EHTALIUH.

K Buaam Bu3yanu3alMd OTHOCATCS WUIIOCTpAlMM, 00pa3bl, AWarpamMMbl, TaOJMIIbL.
Wnmoctpanus - npeacTaBieHle peaJbHO CYHIECTBYIONIEro 3pUTeabHOTO psiaa. OOpa3bl — B OTIHYKE
0T WITIOCTpauii - meradopa. VX HasHaueHUe - BbI3BaTh SMOLIMIO M CO3[aTh OTHOIIEHHE K HEll,
BO3/IEIICTBOBATh Ha ayauTopuio. C MOMOMIbIO XOPOIIO MPOJYMaHHBIX U MPEACTaBIsEMbIX 00pa30B,
uHpOpMaLMs MOXET HAJ0Iro0 OCTaThCs B NaMATH 4esloBeka. Jluarpamma - BU3yalU3aIus
KOJIMYECTBEHHBIX M KA4YEeCTBEHHBIX CBsized. VX HCmonb3yroT A yOenuTeNnbHOM JIEMOHCTpalUu
JAHHBIX, JJI TPOCTPAHCTBEHHOI'O MBIIUIEHUS B JONOJHEHHWE K JioruueckoMmy. Tabmuma -
KOHKPETHBIW, HAIJSIAHBIM U TOYHBIM MOKa3 JaHHbIX. E€ OCHOBHOE Ha3HAY€HUE - CTPYKTYpUPOBATh
UH(OPMALIKIO, YTO MOPOH 00JIerdyaeT BOCIPUSATHE JaHHBIX ayJAUTOPHUEH.
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[IpakTHueckue cOBETHI IO MOATOTOBKE MPE3EHTALMN TOTOBBTE OTJENIBHO:

®  [ICUATHBIA TEKCT + ClIaiiibl + pa3gaTOYHBIN MaTEepuUal;

e Claiifpl - BHU3yalbHas mojada MH(POpPMAIMHU, KOTOpas OJDKHA COAEpXKaTb MUHUMYM
TEKCTa, MAaKCUMYM H300paXeHUH, HECYIIIX CMBICIIOBYIO HArPYy3Ky, BHITJISACTh HATJISIIHO U TIPOCTO;

® TEKCTOBOE COJEp’KaHHE MPE3EHTALMU — YCTHas peub WIM YTEHHE, KOTOpas JOJDKHA
BKJIIOYATh apIyMEHTbI, (DaKThl, JOKA3aTEIbCTBA U IMOLIIH;

®  PEKOMEHJIyeMOe YHCIOo claiiioB 17-22;

e oOs3arenpHas uwHboOpMaUMsA JUISL TpPE3CHTAUMU: TeMma, (GaMuiaus W WHHUIHAIBI
BBICTYIIAIOLIET0; TIaH COOOILEHNUS; KPaTKHUE BbIBOJIbI U3 BCETO CKA3aHHOT'0; CIIMCOK MCII0JIb30BaHHbIX
UCTOYHUKOB,;

®  pa3naTOYHBIN MaTepuall — JOJDKEH 00ecreunBarh Ty JK€ IIIYOMHY U OXBaT, YTO M KHBOE
BBICTYIJICHHE: JIIOAM OOJbIIE JOBEPSIOT TOMY, YTO OHHM MOTYT YHECTH C COOOH, 4eM HCUe3aloUIiM
n300pakeHMsIM, CJIOBa U claipl 3a0bIBalOTCA, a pa3faTOYHbI MaTepuall OCTAETCS NOCTOSHHBIM
OCSI3a€MBbIM HAIllOMHMHAHUEM; pa3/laTOYHbI Marepuaj Ba)KHO pa3/laBaTh B KOHIIE IIPE3EHTAlMH;
pa3faTouHbli  Marepuanbl  JOJDKHBI  OTJIMYAThCA  OT  CHAioB, JODKHBI  ObITH  Ooiiee
MH(OPMATUBHBIMH.

Tema noknajga JomKHA OBITH COIVIACOBAHHA C IPEINOJABATEeM U COOTBETCTBOBATH TEME
yueOHOro 3aHATHA. Marepuajibl IHpU €ro IMOArOTOBKE, [OJDKHBI COOTBETCTBOBAaThH HAay4YHO-
METOAMYECKHM TpeOOBaHUSAM By3a U OBbITh yKa3aHbl B AoKjIane. HeoOxoaumo cobitoaTh periaMeHt,
OTOBOPEHHBIM IpH MOJIy4eHUM 3ajaHud. WuocTtpanuu OJKHBI OBITH JOCTaTOUYHBIMHM, HO HE
Ype3MEPHBIMH.

PaGora oOywaromerocst Haja AOKIAIOM-TIPE3CHTAMEH BKIIOYACT OTPAOOTKY YMEHHS
CaMOCTOSTENILHO 000011aTh MaTepuall U JieJaTh BbIBOJIbI B 3aK/IIOUEHUH, YMEHUSI OPUEHTUPOBATHCS B
MaTepHale U OTBeYaTh Ha JOTIOJIHUTEIBHBIE BOIIPOCHI CIyIIaTenel, OTpadOTKY HaBBIKOB OpPaTOPCTBA,
YMEHUS MPOBOJAUTH AUCITYT.

JIOKIaq4uKy JOJDKHBI 3HATh W YMETh: COOOIIATh HOBYIO HMH(OPMAILHMIO; HCIOIH30BaTh
TEXHUYECKHE CpEJICTBA; XOPOLIO OpPUEHTHPOBAaThCS B TEME BCErO0 CEMUHAPCKOrO 3aHATHS,
JUCKYTUpPOBaThb M OBICTPO OTBEYAaTh HA 3a/JlaHHbIE BOIPOCHI; YETKO BBINOJHATH YCTAHOBJIEHHBIN
pernaMeHT (He 6osee 10 MUHYT); UMETh NPEJCTABICHUE O KOMIIO3UIIMOHHOW CTPYKTYpe AOKJIaaa U
Ap.

CrpyKTypa BBICTYIJICHHS

Berymienne nomoraer obecneyuTh ycnex BBICTYIUIEHMs O Jito0oil Tematuke. Berymnnenue
JIOJDKHO COJIepKaTh: Ha3BaHME, COOOIIEHHWE OCHOBHOHM HJIeM, COBPEMEHHYIO OLIEHKY IpeaMeTa
U3JIOKEHUS, KPATKOe IMEepedHcIeHHE paccMaTpUBAaEMbIX BOINPOCOB, >KUBYIO HHTEPECHYIO (Qopmy
M3JI0KEHUS, aKIEHTUPOBaHNE BHUMAHMSI HAa BaXKHBIX MOMEHTAaX, OPUTMHAJIBHOCTD IIOIX0/a.

OcHOBHasl 4yacCTh, B KOTOPOM BBICTYHAIOIIMI JTOJKEH TIIyOOKO PacKpbITh CYTh 3aTPOHYTOU
TeMbI, OOBIYHO CTPOUTCA MO MPUHLUIY OTYeTa. 3a7aya OCHOBHOM 4acTH — MPEJICTaBUTh JOCTATOYHO
JAHHBIX NI TOrO, YTOOBI CIIyIIATEIN 3aUHTEPECOBAIUCH TEMOW W 3aXOTEIM O3HAKOMHUTBHCSA C
marepuanamu. [Ipu 3ToM Jorudeckasi CTpyKTypa TeOpeTHUecKoro OJ0Ka He JOJDKHBI JaBaThes 0e3
HarJIsIHBIX TOCOOUH, ayIM0-BU3YyalbHBIX U BU3YyaJIbHBIX MaTepHaIOB.

3akioyeHue — SICHOEe, 4YeTKoe O0OOIIeHHE U KpaTKHUe BBIBOJBI, KOTOPBIX BCErJa KIyT
CJIyILIATENH.

MNPOMEXYTOYHASA ATTECTALIUSA

ITo uroram 4 cemectpa mpoBOAUTCSA 3a4eT. [Ipu MOATOTOBKE K c/aye 3a4era peKOMEHIyeTcs
MOJI30BaThCSA MaTEpPHAIAMH MTPAKTUUECKHUX 3aHATUM U MaTepuajiaMi, H3yYeHHBIMU B XOJ€ TEKYIIEH
CaMOCTOSITENILHOM paOOTHI.

3adeTr MPOBOAUTCS B YCTHOW WJIM NMHUCBMEHHOW (hOopMe, BKIIIOUAET TMOATOTOBKY U OTBETHI
oOydarorierocss Ha TeopeTHUecKkue Bompockl. [lo wWTOram 3adera BBICTABISIETCS OICHKA (B
3aBUCUMOCTH OT YCTaHOBJICHHOTO B [loyoskeHmu 0 TeKyIe u uToroBoi arrecranuu BY3a).
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6. OBPA3OBATEJIBHBIE TEXHOJIOI'H

Ne e Bcero
. 4acoB
o | cemec Buabi yueOHoii padboThl Oobpa3oBaTe/ibHbIE TEXHOJIOTUH
o | P2
1 2 3 4

1. 13 Jlexums 1. Oneparuu Ha MynbTUMETUIHBIC TEXHOJIOTUH 2
€IMHUYHOM WHTEpBAJIC

2. JIaGoparopHas pabora 1. Hcnonb3oBanue 2
B03MOXXHOCTH MIPHUITOKEHHS WHQPOPMAIIMOHHBIX  TEXHOJOTHH
Matlab «Fazzy Logicy (TIIT «SciLab, MatLaby)

3._| Jlexknusa 2.Heuetkue MynbTUMeAUHBIE TEXHOJIOTUH 2
MHO’KECTBA U OIICPAIMH HaJI
HUMH

4. | JIaGoparopHas paborta 2. Hcnonp3oBanue 2
dazu-anropuTMu3anus 3a1a4M | ”HPOPMAIIMOHHBIX  TEXHOJOTHIM
PETyJIMPOBAHHUS (TIIT «SciLab, MatLaby)

5. ] JlaGopaTopHas padora 3. Hcnonp3oBanue 2
Hccnenosanue croco6os MH(OPMALIMOHHBIX  TEXHOJIOTUI
(bopMHpPOBaHHS HEYETKUX (TIIT «SciLab, MatLaby)

MHOKECTB U
OIepaluy HaJl HUIMU

6. | JlaboparopHas pabdota 4. Hcnons3oBanue 2
MopenupoBaHie HEYETKOM UHPOPMAIIMOHHBIX  TEXHOJOTHH
CUCTEMBI CPEJCTBAMHU (TIIT «SciLab, MatLaby)

WHCTPpYMEHTapus
HEUYETKOM JIOTUKHU

7. JIaGopartopHas paborta 5. Hcnonp3oBanne 2

HccnenoBanue anropurma MH(OPMALIMOHHBIX  TEXHOJIOTUI

HEYETKOM KJIaCTCpU3aliun

(TIIT «SciLab, MatLaby)
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7. VYEBHO-METOJINYECKOE U THOOPMALIMOHHOE OBECITEYEHUE
T CHATITAHBI

7.1. IlepeyeHb OCHOBHOM M JONOJHUTEIbHON YUeOHO JIUTEpaTypbl

CnucoK 0CHOBHOM JIUTEpaTypbl

1. becuennsrii, M. 1. Marematuueckas joruka : yaeonoe nocodue / W. I1. becuennsiid, E.

B. becuennas. — Owmck : OMckuil rocynapcTBEHHbI yHHUBepcuTeT uM. D.M.
HoctoeBckoro, 2016. — 76 ¢. — ISBN 978-5-7779-2002-7. — TekcT : 3JIeKTPOHHBII
/" Ludposori obpazoBarenpHbiii pecypc IPR  SMART : [caiit] — URL:

https://www.iprbookshop.ru/59613.html

2. Cenoga, H. A. Teopust HeueTkux MHOXecTB : yueOHoe nocobue / H. A. Cenona, B. A.
CenoB. — 2-¢ u3a. — Mocksa : Aii [Iu Ap Menua, 2023. — 426 ¢. — ISBN 978-5-
4497-1878-5. — Tekcr : anextponnslii // Hudposoit oOpazoBatensHbiii pecypc IPR
SMART : [caiit]. — URL.: https://www.iprbookshop.ru/127575.html

3. HenetiBona, H. H. Ilpuknannas nmoruka : yuyebnoe mocodue / H. H. HeneiiBoga. —

HoBocubupck : Cubupckoe yHUBEpCUTETCKOE M3natenbeTBo, 2017. — 521 ¢. — ISBN
978-5-379-02009-5. — Tekcr : anexTpoHHbIi // LludpoBoit 06pa3oBaTenbHBIN pecypc
IPR SMART : [caiitr]. — URL: https://www.iprbookshop.ru/65288.html (nata

obpamenusi: 08.02.2023). — Pexum goctyna: it aBTOPU3HP. TOJIb30BATENICH

4. CenoB, B. A. Pa3paboTka HMHTEIEKTyaJlbHBIX CHCTEM Ha 0a3e HEYETKOH JIOTHMKH B
WinFACT : yuebno-merommyeckue ykazanusi / B. A. Cemos, H. A. CemoBa. —
Capatos : Aii [Tu Op Menua, 2018. — 28 c¢. — ISBN 978-5-4486-0186-6. — Tekcr :
atekTpoHHbIH // [ludpoBoit oopazoBarenbubiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/71583.html
CnHCcoK J0NOJIHUTEIbHON JTUTEPaTyphl

1. Urommn, B.M. 3agaum u ynpaxHeHHs HO MaTeMaTHYECKOW JIOTUKE W TEOpUHU
anmroputMoB [Tekct]: yueb. mocobue mns By3oe/ B.M. Urommu - M.: Akaaemus,
2008.- 304 c.

2. Urommn, B.M. Maremarnueckass joruka u Teopust anroputmoB [Tekct]:  yueOl.
nocobue it By3oB/ B.U. Urommun - M.: Akanemust, 2008.- 448 c.

3. JlaBpoB, U.A. Marematuueckas noruka [Tekct]: yue6. mocobue ans By3zoB/ U.A.
JlaBpoB- M.: Akanemus, 2006.- 240 c.

4. MaremaTnueckasi JIOTUKa M TEOpHUsl aIrOPUTMOB : METOJUYECKUE YKa3aHus K
camocTtostenbHou padote / coctaButenun M. A. Cempix. — Jluneux : Jlunernkwuii
rocynapcTBeHHbIN TexHuueckuit yauusepcuret, ObC ACB, 2014. — 25 c. — Tekcr :
anexTponnsii // Ludposoit odpazoBarensHblil pecypc IPR SMART : [caitr]. — URL:
https://www.iprbookshop.ru/55106.html

5. Teopus m MeToABl Pa3pabOTKW yIpaBlieHYeCKHX perneHui. lloanepkka MpUHATHS
peLIeHU ¢ IeMeHTaMU HeYeTKOM JIoruku : yuyebnoe mocodbue / O. H. Jlyuko, B. A.
Mapenxko, P. P. I'mpdanos, C. B. MansuieB. — Omck : OMCKuii TOCyAapCTBEHHBIN
MHCTUTYT cepBuca, OMCKHH TOCyJapCTBEHHBIM TEXHUYECKUI yHUBepcuteT, 2012. —
110 ¢. — ISBN 978-5-93252-252-3. — Tekcer : anektponHbiid // IludpoBoit
obpazoBatenbHbIi pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru

6. Scumukwuii, JI.H. BBenenue B uckyccTBeHHbBIN HHTEIEKT [Tekct]: yue0. mocodue s
CTyA. BeIcul. yueOHbIx 3aBeaenuit/ JIL.H. Scuunkuii.- M.: Akagemus, 2008.- 176 c.

MeToanyeckne MaTepHuaJibl

Koukaposa [1.A. Heuerkast noruka: Y4eOHO-MeTOIMYECKOE MOCOOME JUIsl O0YHAIOLIUXCS 1O
HanpasieHuto noArotoBku 09.04.03 Ilpuknagnas wuHpopmatuka npoduns «lIpuknaanas
uHpopmaTrka B skoHoMuKe 1 ynpasienun» / [1.A. KoukapoBa — Uepkecck: BUL[ CesKasl'A, 2021.
-3 n.
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7.2. Ilepeyenn pecypcoB HH(GOPMAIIHOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTn « AHTEpHET»
1. http:// www. rsl. ru / - caiit Poccuiickoit rocy1apcTBEHHON OUOIHOTEKH

2. http://Iwww.gpntb.ru/ - caiit
ouomorexku Poccun

l'ocynapcTtBenHOM

yOJIUYHOM

3. http:// elibrary. ru / - caiit HayuHoii 351eKTpOHHON OHOIHOTEKH
4. Oo0pa3oBarenbHas miardpopma «OTKpeITOE 00pa3zoBaHue» -openedu.ru

7.3 NudopManuOHHBIE TEXHOJOTMH, JTULEH3HOHHOE POrpaMMHoOe ofecreyeHne

HI/IHGH3I/IOHHOG IMPpOrpaMMHOC obecneyeHne

PexBHU3UTHI TUIIEH3MI/ TOTOBOPOB

Microsoft Azure Dev Tools for Teaching
1. Windows 7, 8, 8.1, 10

2. Visual Studio 2008, 2010, 2013, 2019
5. Visio 2007, 2010, 2013

Wnentudukarop noanucunka: 1203743421
Cpok aeictBus: 30.06.2022

(TIpoIeHKE TTOITUCKH )

HaquO'TeXHquCKOﬁ

6. Project 2008, 2010, 2013
7. Access 2007, 2010, 2013 u T. 1.
MS Office 2003, 2007, 2010, 2013

Ceenenus 00 Open Office: 63143487,
63321452, 64026734, 6416302, 64344172,
64394739, 64468661, 64489816, 64537893,
64563149, 64990070, 65615073

Jluuensus 6eccpodnas

JInnieH3noHHbIN cepTuduKar

Cepuiinsiii Ne 8DVG-VI6F-H8S7-NRBC
Cpok aeitctBus: ¢ 20.10.2022 no 22.10.2023
JInuensnonnslii goroop Ne 10423/2311 ot
30.06.2023 .

Cpox nevictBust: ¢ 01.07.2023 r. o
01.07.2024r.

Awntusupyc Dr.Web Desktop Security Suite

[udpooii 00pa3zoBaTEeNbHBIN pecypc
IPRsmart

CBoboniHOE TpOrpaMMHOE oOecrieueHue:
WinDjView, Sumatra PDF, 7-Zip

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIHHUIIJINHBI
8.1. TpeGoBanus k ayIuTOPUAM (MOMELIEHUSAM, MeCTaM) JJIsl IPOBeACHNUS 3aHATHI

1. YueOnasi ayauTopust 1Jisi NPOBeeHUs 3aHATHI JTeKIMOHHOI0 THIIA

Crneunanu3upoBaHHas MeOelb:

[TapTel - OmIT., cTynbs - 291IT.; AOCKA MeoBas - 11mT., kKadenpa HacTONbHAS - 11IT., CTY MSTKHIA -
11T., KOMIIBIOTEPHBIE CTOJBI-121IT., CTOJ OAHOTYMOOBBIH (IIpenogaBaTenbCKuii) -1mrT., mxad
IBYX/1BepHbIH - 1mT. Habop neMoHcTpalimoHHOro 000py10BaHus U y4eOHO-HATJISIIHBIX TTOCOOHIA,
o0ecneunBaroIUX TeMaTuyeckue wimoctpauun: UatepaktuBHas nocka- 1mr. [Ipoextop - 1. TTIK-
1 1.

2. JJaGopaTopusi HOBBIX KOMIIbIOTEPHBIX TE€XHOJIOTHIA

CrnenmanusupoBaHHas mebenb: [locka menoBas - 11IT., CTOJ MpenoJaBaTeabCKuii - 11T., mapThI -
8MIT., CTYNbs - 261IT., KOMITBIOTEPHBIC CTOJIBI - 10mIT., CTYN Markuii — 1mr. JlabopaTopHoe
000pyI0BaHUE, TEXHUYECKHE CPEACTBA O0YUSHHUS, CITy>KalllKe s IPEeI0CTaBIeHUs yueOHOM
uH(popmanuu 6onbmmoit aynuropun: [IK-10 mr.

3.YueOHasi ayTuTOPHs JJIS NIPOBeAeHUSs 3AaHATHII CEMUHAPCKOI0 THIIa, KYPCOBOI0
NPOCKTHPOBAHNS (BBINOJHEHUSI KYPCOBBIX padoT), rPYNIOBbIX M MHANBHAYAJIbHBIX
KOHCYJbTALMI, TEKYLLIEr0o KOHTPOJISAA M IPOMEKYTOYHOM aTTecTALMU.
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https://openedu.ru/

Criennanu3upoBaHHasi MeOeIb:

Hocka menoBast - lmT.,, CTON mOpenoaaBaTeNbCKWid - lmIT., mapTel - 8IIT., CTyJbs - 261IT.,
KOMITbIOTEPHBIC CTOJBI - 10mT., cTyn msarkuii — lumr. JlaboparopHoe o0opyaoBaHUE, TEXHUUYCCKUC
cpencTBa OOydeHHMs, CIIyKalllUe JJIs MPEAOCTaBICHUs Y4eOHOW MH(pOpMauK OOJBIION ayIUTOPHHU:
IT1K-10 .

4. IMomemnieHue JJIsi CAMOCTOSAITEIbHOM PadoThI.

bunbanoreyHo-u3naTeIbCKUil HEHTP:

Otnen o0CTyKUBaHMS TICUATHBIMHU U3IaHUSIMHU

Criennanu3upoBaHHas MeOEb:

Pa6oune croaer Ha 1 MecTo — 21 1mT.

Crynbsg — 55 wr.

Habop neMoHCTpaniMOHHOTO 000PYI0BaHUS U YY€OHO-HATJISITHBIX TTOCOOMH, 00ECIIeYMBaOIINX
TEMaTUYECKHE WILTIOCTPAIUU:

OKpaH HAaCTEHHBIH -11IT.

ITpoexrop -1 mit.

Hoyt6yk -1 mir.

NudopmannonHo-6ubamorpaduuecKuii OTae.

Crneunanu3upoBaHHas MeOeb:

Pabouue cronbl Ha 1 MecTo - 6 mIT.

Crynpg - 6 mr.

KomnproTepHasi TEXHHKA C BO3MOXXHOCTBIO MOAKIIOUEHUS K ceTu «HTepHeT» U obecriedeHrneM
JIOCTYTIA B 3JICKTPOHHYIO HHPOpMaIoHHO-00pazoBatenbayto cpenxy PI'BOY BO «CeBKaBl'Ax:
[lepcoHanbHbli KOMITbIOTEP — 11IIT.

Ckanep -1 mr.

MOV — 1.

Otnen o0cimyXKUBaHUS SJEKTPOHHBIMU U3JJAHUSIMU
Crneunanu3upoBaHHas MeOeb:
Pabouue cronbl Ha 1 mecTo — 24 mT.
Crynps — 24 wr.
HaGop neMoHcTpalinoHHOro 000py/10BaHUs M y4eOHO-HAIJISIIHBIX TOCOOMH, 00ecieunBaroLINX
TEMaTHUYECKHE WIUTIOCTPAIUU:
WNuTepakTuBHas cucrema - 1 mr.
MounwuTtop— 20 mir.
Monurop - 1 mr.
CereBoii TepmuHan -18 mir.
ITepcoHanbHbBIN KOMIBIOTED -3 LIT.
M®VY- 2 mrr., Mpunrep—1mr.
5. ITomemenne i XpaHeHHs] W NPOQPUIAKTHYECKOr0 OOCHYKHBAHMSA Yy4eOHOro
000py10BaHUA.
Crnenmanu3upoBaHHas MeOelb: CTEIIaXKH, CTYJ, KPECIo KOMIBIOTEPHOE, CTOJI.
[Ipodunaktuueckoe odbopynoBanue: neppopaTop, aKKyMYJISTOpPHAs  JIPEb-IIyPYIOBEPT,
HaOOpbl OTBEPTOK, MBUIECOC, KIEIM OOXHMHbIE, TecTep OJIOKOB MHUTaHUs, MYJIbTUMETP, (eH
TEPMOBO3YIUHBIM NasyIbHBIN, MasIbHUK; ydyeOHoe mocobue  (MepCcoHANbHBIA KOMIBIOTEP B
KOMILJIEKTE), TacCaTHXKHU, OOKOpe3bl; KOMMYTaTop, BHeHUI DVD npuBo/i, BHEIIHUN )KECTKUI TUCK.

8.2. TpeGoBanusi kK 000py/10BaHUIO PAGOYMX MECT NMpenoaaBaTest U 00yYarIIHXCS

1. PaGouee MecTo mpemnogaBaTens, OCHAIIEHHOE KOMIIBIOTEPOM C I0CTynoM B MHTepHeT,

2. Paboune mecta 00ydJaronuxcs, OCHAIIEHHBIE KOMITBIOTEpAMH C JOCTynoM B MHTepHET,
npeHa3HaYeHHBIE JUIsl pa0OThI B DJIEKTPOHHOM 00pa30BaTENbHON Cpejie.

21



8.3. TpeGoBaHus K cieuaIU3HPOBAHHOMY 000PYA0BAHMIO
- HET

9. OCOBEHHOCTH PEAJIMBALIMN JUCHUIIJIMHBI IS THBAJINJIOB U JIMIY
C O'PAHUYEHHBIMH BO3MOXKHOCTAMMU 3/10POBbSA

Hnst  obecriedueHus: 00pa3oBaHWsT MHBAIMIOB W OOYYAIONIMXCS C  OTpaHMYEHHBIMHU
BO3MOXXHOCTSIMH  37I0pOBbsi  pazpabarbiBaeTcsi (B ciaydae HEOOXOAMMOCTH) aJanTHpOBaHHAs
oOpa3oBaTenbHas TporpamMma, HHIWBHUIyadbHBIM YyUeOHBIA IUIAH C YYETOM OCOOCHHOCTEH UX
NCUXO(U3UUECKOTO Pa3BUTHS U COCTOSHUS 3/I0POBBS, B YACTHOCTU IMPUMEHSETCS MHAUBHYalbHBIH
MOJXO0/ K OCBOCHUIO JMCUMUIUIMHBI, HHAWBUAYAJIbHBIC 3aJaHus: pedepaTsl, MUCbMEHHBIE paboTHI U,
HA00OPOT, TOJBKO YCTHBIE OTBETHI W JIUAJOTH, WHAMBHIyaJbHbIE KOHCYJbTAIMH, HCIIOIb30BaHHUE
JUKTO(OHA U IPYTHX 3aIHCHIBAIOIINX CPEJCTB ISl BOCIIPOU3BEICHUS JIEKIIMOHHOTO U CEMUHAPCKOTO
Marepuana.

B nensix obecrnieyenns 00y4arOnuxcss HHBAJIMIOB U JIUI] C OTPAHUYCHHBIMUA BO3MOXKHOCTSMU
3JI0POBBSI KOMITJIEKTYeTCS (JOH] OCHOBHOM y4eOHOI nuTepaTypoi, aanTHPOBAHHON K OTPaHUYEHUIO
AJIEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB, AOCTYN K KOTOpbIM opranu3oBaH B BUILl Akaxemuu. B
OubIMoTeKe MPOBOAATCA WHIMBUIYyalIbHbIE KOHCYIbTAIMU ISl JAHHOW KAaTErOpUH IMOJb30BaTelNeH,
OKa3bIBACTCSl MOMOLIb B PETHUCTPALMM M WCIOJIb30BAHUM CETEBBIX U JIOKAJIBHBIX JJIEKTPOHHBIX
00pa3oBaTeNbHbIX PECYPCOB, MPEIOCTABISIOTCS MECTA B YUTAILHOM 3aJIe.
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Ipunoocenue 1

MO JUCLUTIJINHE

P®OHJ OHEHOYHbLIX CPEACTB

Heuerkas jJoruka
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1. HIACITOPT ®OHAA ONEHOYHBIX CPEIACTB I10 YYEBHOM JUCIHUIIJIMHE
HeueTkas noruka

1. Komnerenuuu, popMupyembie B Hpouecce M3y4eHUsl JUCHUIIIHHBI

HNnpexc ®opMyJIMPOBKA KOMIIETEHIMHU

Crioco6eH ocyIeCTBIATh KPUTHUECKUH aHaINU3 MTPOOJIEMHBIX CUTYallUid HA OCHOBE

YK-1 o N
CHCTECMHOI'O IToAxo0/Jaa, BBIpa6aTBIBaTB CTPATCruro J1€MCTBUN

Crioco6eH UCToNb30BaTh U Pa3BUBATh METOBI HAYYHBIX HCCIIEJOBAHUHN U
[1K-1 MHCTPYMEHTapus B 001aCTH MPOSKTUPOBAHUS U YIPaBICHUS HHPOPMAIINOHHBIMU
CHUCTEMAMHU B SKOHOMHUKE

Crioco6eH IpuMEeHSTh COBPEMEHHBIE METOIBI U MHCTPYMEHTAJIbHBIE CPE/ICTBA
MPUKIATHON HH(OOPMATUKH JIsl aBTOMATH3aUU U HH(DOpPMATHU3ALMU PEILICHUS
MPUKJIAJIHBIX 33/1a4 Pa3IMYHBIX KIIACCOB M CO3/IaHUsI HH(POPMAITMOHHBIX CUCTEM
pa3IMYHBIX KJIACCOB U CO3AaHMs MH()OPMAIIMOHHBIX CHCTEM

ITK-5

2. Oranbl (pOPMUPOBAHNSI KOMIIETEHIIMU B MPOIecce OCBOECHUS THCIHTILIAHBI

OCHOBHBIMH ~ dTamaMud  (OPMUPOBAaHUS  yKAa3aHHBIX KOMIICTCHIMH TpH  HM3yYCHUU
00y4aromuMUCs TUCHUIUTMHBI SBISIFOTCS TOCIIEI0BATEIbHOEC M3YyUCHHE COACPIKATEIBHO CBS3aHHBIX
MeXy co00il pa3ienoB (TeM) yueOHBIX 3aHsATHil. 3ydeHne kaxaoro pasziena (TeMbl) Mpeanoiaraet
OBJIa/ICHUE 00YJAIOIUMHUCS HEOOXOAUMBIMUA KOMITIETEHIIMSIMU. Pe3ysbpTar arTecTannu 00ydJarommxcst
Ha pa3IMYHBIX dTanax (GopMUPOBaHMS KOMIIETCHIIUI IMOKA3bIBACT YPOBEHb OCBOCHHS KOMIICTCHIIUI
00yJaroIuMHUcs.

OranHOCTh (HOPMHUPOBAHMSI KOMIIETEHIIMI TMPsSMO CBsi3aHA C MECTOM JUCIUIUIMHBI B
00pa3oBaTeNbHOI MporpamMmme.

dopmupyemMbie KOMIIETEHIIHU (KOIbI)
Pa3pnenn! (TeMbl) AMCHUILINHBI

VK-1 T1K-1 T1IK-5
Tema 1. Onepanuu Ha + + +
€IMHUYHOM MHTEpBAJIC
Tema 2.HeueTkue MHOKECTBA U + +
onepanyy HaJl HUMU
Tema 3.HeueTkue cOOTBETCTBUI + +

" oTHoIIeHua. HeueTkue umcia

Tema 4.HeueTkue pensioHHbIE
YpaBHCHUSA U CUCTEMBbI + + +
JIOTHYECKOT'O BEIBOJIA

Tewma 5.Heiipo-neuerkue
CHUCTEMBI
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3. Iloka3areyin, KpMTEPUH U CPEACTBA OLIECHUBAHMS KOMIIeTeHIM i, pOpMHUPYyeMbIX B NpoLecce N3yYeHUs TN CIUTIINHbI

Kputepun oueHnBaHus pe3yibTaToB 00yYeHHs!

CpencTBa OlICHUBAHUSL Pe3YJIbTATOB

HNHAMKATOPBI 10CTH/KEHUS 00y4enust
KOMIICTCHIUIT "
Texyumuii IIpomesxyTounas
Hey/I0BJIETB YAOBJIETB XOpOILIo OTJIMYHO
KOHTPOJIb aTTecTanus

YK -1 CnocodeH ocyniecTBIATh KPUTHYECKHI aHATU3 NMPOOJIeMHBIX CHTyallHii HA OCHOBE CHCTEMHOT0 MOAX0/a, BLIPa0aThIBaTh CTPATErHIo AeiicTBHIi
YK - 1.1 Jlornuno u He mosxer oruyso u YactuuyHo ymeer Jloruuno u Ha BEICOKOM ypOBHE JIOTUYHO | 3alUTa 3auer
apryMEHTHPOBAaHHO apryMEHTHPOBaHHO JIOTHYHO U apryMEHTHPOBAHHO 1 apTyMEHTHPOBAaHHO nabopaTopHOH
(dopmupyeT cOOCTBEHHEIC (hopMupoBatpb apryMEHTHPOBAaHHO (dbopmupyeT coOCcTBEHHBIE (dhopmupyeT cobcTBEHHBIE paboTHI,
CYXJICHUS M OLICHKHU TIPH COOCTBEHHBIE CYKACHHUA U | (POPMUPOBATH CYXJCHUS U OLICHKH TIPH CYKJICHUS U OLICHKU TIPH KOHTpPOJIbHAS
aHaJIHM3€e MPOOJIEMHBIX OLICHKH TIPH aHAJIN3e COOCTBEHHBIC aHanM3e MpOoOIEMHBIX aHaIM3e MPOOIEMHBIX pabora
CUTYyaLHH MPOOJIEMHBIX CHTyalni CYXKIECHUS U OLICHKU CUTyauui CUTyauuin Hoxmnan

TIPY aHaIN3e

MPOOJICMHBIX

CUTyalui
VYK - 1.2 Ocymectsisier He moxer ocymectBiate | YacTuuHO OcymecTBiseT aHAIU3 Ha BBICOKOM ypOBHE 3ammra 3auer
aHaJIM3 NPOOJIEMHBIX aHaIu3 IpoOIEMHBIX OCYIIECTBJISIET aHAIN3 | TPOOJIEMHBIX CUTYyallli Ha OCYILECTBIISICT aHAIIU3 nabopaTopHoOi
CUTYyaIi Ha OCHOBE CUTyaluif Ha OCHOBE pOOJIEMHBIX OCHOBE CHCTEMHOI'0 TIOAX0/1a | MPOOJIEeMHBIX CUTyalluil Ha paboTsl,
CHCTEMHOTI'0 TIOAX0/1a IPH CHCTEMHOT'0 TIOAXO0/a MPH | CUTYAIMil HA OCHOBE npu GopMaIH3anuu OCHOBE CHCTEMHOTI'0 TIOAX0/1a | KOHTPOJIbHAS
(dbopManuzauu NpukiIagHeIX | GopMau3anum CHCTEMHOT'0 TIOAX0/1a HPUKJIAIHBIX 32724 npu GopMaIH3anun pabota
3a1aq MPUKJITHBIX 33139 npu Gopmanuzanum TIPUKIIAAHBIX 3a7a4 Joxman

TIPUKJIAHBIX 33724
YK - 1.3 Pa3pabarteiBaet u | He ymeer paspabateiBath | YacTuaHO ymeer | PaspabareiBaeT u|B MOJIHOM Mepe | 3ammra 3auer
coJieprKaTeNbHO " COJIep)KaTeIbHO | pa3padaThiBaTh U | colepKaTeabHO paspabaTbiBaeT u | mabopaTopHOH
apryMEHTHPYET  CTpAaTervio | apryMeHTHPOBATh CoZIeprKaTeNbHO apryMEHTHPYET CTPaTeTHIO | COJEpKaTelbHO paboThl,
MIPAaKTHYECKOTO pELICHUs | CTPaTernuio apryMEHTHPOBAaTh MIPAaKTHYECKOTO pelIeHust | apryMEeHTHPYeT  CTPaTerHio | KOHTPOJbHAsS
MpoOJIeMHO CHTyallMM Ha | IPAKTHYECKOTO PEIICHHUs | CTPaTeruio NpoOJIEeMHOW CHUTyalMd Ha | NPaKTHYECKOTOo pemenus | pabora
OCHOBE CHCTEMHOT'0 1 | IpoOJIEeMHOM CUTyalluy Ha | TPaAKTHYECKOTO OCHOBE  CHCTEMHOTO W | mpobieMHOW cuTyamuum Ha | Jloxmazg
MEXXTUCIIMIUTMHAPHOTO OCHOBE CHCTEMHOTO ¥ | pEeImIeHHs NPOOIEMHON | MEKAUCIIUILTMHAPHOTO OCHOBE CHCTEMHOT'0 "

MMOJIX0I0B

MEXTUCIUTUTHHAPHOTO
IMOJIX0I0B

CUTyalldd Ha OCHOBE
CHCTEMHOTO H
MEXIUCLMILIMHAPHOTO
TOJIXOA0B

MOJX0I0B

MEXIUCLIMILIMHAPHOTO
MOJX0JI0B

IIK-1 cnocofeH HCcNoIb30BaTh M Pa3BHBATh MEeTOAbI HAYYHBIX HCCJIEA0BAHMI H NHCTPYMEHTAPHsI B 00/1aCTH MPOEKTHPOBAHUS M YIPAaBJIeHHsI
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[IK-1.1 Ucnoms3yeT metoanl | He 3HaeT MeTobI ®parMeHTapHO 3HAET 3HaeT METOIbI HAYIHBIX Hcnons3yer meToabl TEeKyIIHI 3ader
Hay4YHBIX UCCIIEIOBaHUN U Hay4HBIX UCCIEOBAaHUN U | METOJbl HAy4YHBIX HCCIIeIOBAaHUN U Hay4YHBIX UCCIICOBAaHUN U TECTOBBIH
MHCTpYMEHTapus B 001acTu UHCTPYMEHTApHsI B HCCIIeIOBAaHUN U WHCTPYMEHTapHs B 00JIacCTH | MHCTPYMEHTapHs B 00J1aCTH KOHTPOJIb, 3alllUTa
MIPOEKTUPOBAHUS U 00J1aCTH MIPOEKTUPOBAHUSl | MHCTPYMEHTapHs B MIPOEKTUPOBAHUS U MIPOEKTUPOBAHUS U nabopaTopHOM
yIpaBJIeHUs U YIpaBJeHUs obyactu yIpaBJIeHUs yIpaBJIeHUs paboThl,
nH(pOopMaMOHHBIMU nH(OPMaLMOHHBIMU MIPOEKTUPOBAHUS U nH(pOpPMaMOHHBIMH nH(pOpPMaMOHHBIMH KOHTPOJIbHAs
CHUCTEMaMH B 9KOHOMHKE cUCTeMaMH B YKOHOMHUKE yIpaBJIeHUs CHCTeMaMH B 9KOHOMHUKE cucTeMaMH B 9KOHOMHUKE pabora

WHPOPMATMOHHBIMHA

CHCTEMaMH B

SKOHOMHKE
[1K-1.4 Bemoaser paboThl Her 3Hanuii no YactuuHble 3HaHUS 1O | BeimomHseT paboTsl o Ha BbicOKOM ypOBHE TEKYLIUI 3ager
IO MOJIEIUPOBAHHIO MOJIETUPOBAHHIO MOJIENUPOBAHUIO MOJIENUPOBAHUIO BBINOJIHAET paboTHI 110 TECTOBBIN
npuknagueix UC n npuknagseix UC u npuknaaueix UC u npuknaaueix UC u MOJEIMPOBAHUIO KOHTpOJIb, 3allUTa
MOHUTOPHHTY NPUKIAJHBIX U | MOHUTOPHHTY MOHHUTOPHUHTY MOHHUTOPHHTY IPUKIIATHBIX npukianssix MC n nabopaTopHoOi
nH(pOpMaLMOHHBIX MPUKJIAJHBIX U MIPUKIIAJHBIX U 1 MH(POPMAITHOHHBIX MOHHUTOPHHTY NMPUKJIaIHbIX U | paboThI,
IIPOIIECCOB MPEIIPUATHS U nH(OpPMaLMOHHBIX nH(pOpPMaMOHHBIX MIPOIIECCOB MPEINPUATHS U UH(OPMALMOHHBIX KOHTPOJIbHAs
OpTaHU3aIUH COTJIACHO MPOIIECCOB MPEANPUATHI U | TPOLECCOB OpraHU3allX COTJIACHO MPOIIECCOB MPEINPUATHS U pabora
COBpPEMEHHBIM CTaHJapTaM OpTaHU3aIMH COTJIACHO MPEIIPUATHSI U COBPEMEHHBIM CTaHAApTaM OpraHU3aIMH COTJIACHO
nH(pOpMaLMOHHOTO COBPEMEHHBIM CTaHJapTaM | OpraHU3alyy COIVIACHO | MH(POPMAIMOHHOTO COBPEMEHHBIM CTaHAApPTaM
B3aMMOJIEHCTBHS CHCTEM, MH()OpPMAMOHHOTO COBPEMEHHBIM B3aMMOJIEHCTBHS CHCTEM, nH(GOPMaMOHHOTO
OCHOBaM B3aUMOJIEHCTBUS CHCTEM CTaHAApTaM OCHOBaM B3aMMOJEHCTBHS CHCTEM,
MEHEJDKMEHTA, B TOM YHUCIIe nH(pOpPMaMOHHOTO MEHEJKMEHTA, B TOM YUCJIE | OCHOBaM
MEHEJDKMEHTa KayecTBa B3aMMOJIECHCTBHSA MEHEKMEHTa KauecTBa MEHEKMEHTA, B TOM YHUCJIE

CHCTEM MEHEKMEHTA KauecTBa
[K-1.5 IIpumensier | He 3Haer coBpemeHnHble | @parmeHTapHo 3HaeT | IlpuMenser  coBpemeHHble | B mosHOM Mepe npuMeHsieT | TeKylul 3auer
COBPEMEHHBIE ~ METOABI M | METOABI U | COBPEMEHHBIE METOJBI | METOABI U | COBPEMEHHBIE  METOABI U | TECTOBBIH
HHCTPYMEHTAJIbHBIE CPEACTBA | MHCTPYMEHTAJIbHbIC U HWHCTPYMEHTAJbHbIE | HHCTPYMEHTAJIbHBIE MHCTPYMEHTAIbHBIE CPEICTBA | KOHTPOJb, 3aIUTa
NPUKIaAHOW  MH(GOPMATHKH | CPEICTBa NIPUKIAJHON | CpEeNCTBA IPHUKIANHOM | cpeicTsa NPUKIIAHOW | TPUKIAIHOH  HMHPOPMATHKK | J1abOpaTOpHOU
IIPU BBINIOJHEHUH HAYYHBIX | MH(GOPMATHKU npu | MHPOPMATHKU npu | nHPOpPMaATUKH IIpYU | IPU BBHINOJHEHUH HAYYHBIX | PabOTHI,
HCCIIeTOBaHUN BBINOJIHEHUH HAyYHBIX | BBIMOJIHEHHHM HAYYHBIX | BBIIOJTHEHUHU HAyYHBIX | UCCIICAOBAHUN KOHTPOJIbHAS

HCCJIEIOBAHUH HUCCIIEIOBAHUMN HUCCIIEIOBAHUMN pabora

IIK -5 Cnoco0en NPUMEHATb COBPEMEHHBbIC ME€TO/Ibl M HHCTPYMEHTAJIbHbIC CPEACTBA l'[pPIKJ'laZ[HOﬁ l/lH(l)OpMaTPl
3aa4 pa3JIHYHbIX KJAaCCOB U CO3/IaHUS ﬂH(l)OpMalll/lOHHl)lX CHCTEM PA3JIUYHBIX KJIACC

KH JJI aBTOMaTHU3allUl U PlH(l)OpMaTl/BaIIHPI peuieHus NPUKJIATHBIX
OB U CO3IaHUsA l/lH(l)OpMallHOHHl)lX CUCTEM

IK-5.1 IIpumensiet
COBpPEMEHHBIE  METOAbl U
HHCTPYMEHTAJIbHBIE CPEJICTBA
MPUKIAJAHOW  HMH(POPMATHKH
JUTSE aBTOMaTHU3aLUU u
HHPOPMATU3AIUN  PEIICHHS
TIPUKIIATHBIX 3amad
Pa3IMIHBIX KJIaCCOB u
co3maHus HH(OPMAIOHHBIX
CHCTEM

Jomyckaer cyiiecTBeHHbIE

OIIMOKH B 3HAHUU
COBPEMCHHBIX METOJIOB
WHCTPYMCHTAIBHBIX
CpEJNICTB NPUKIJIATHON
MH(OPMATHKH

HemoHcTpupyet
YaCTUYHBIC 3HAHUS
MIPUHITUTIOB
MIOCTPOCHHUS
WH(POPMAIMOHHBIX
CHCTEM, METOJIOB H
HHCTPYMEHTAIHHBIX
CpEACTB MPUKIATHON
HH)OPMATHKH

JeMoHcTpupyeT 3HaHUs
MIPUHITUIIOB TIOCTPOCHUS
WH(POPMAIMOHHBIX CHCTEM,
METOJIBI U
WHCTPYMEHTAJIHHBIC
CpelCTBa MPUKIATHON
UH()OPMATHKH

PackpbiBaeT nonHoe
COJEp’KaHUE IIPUHLUIIOB
IIOCTPOCHHUSL
NH()OPMAMOHHBIX CHCTEM;
METOABL U
HHCTPYMEHTAJIBHBIE CPEACTBA
MIPUKIaTHON NHPOPMATHKH

Komnoksuywm,
TEeKyIUil
TECTOBBIN
KOHTPOJIb, 3allUTa
nabopaTopHOH
paboThl,
KOHTPOJIbHAS
pabora

3auer
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[1K-5.4 PazpabarbiBaeT He ymeer pa3pabateiBate | YacTuaHO Pa3zpabaTsiBaeT Ha BeICOKOM ypOBHE KommokBuywm, 3ader
HHCTPYMEHTHI U WHCTPYMCHTHI U pa3pabaTbIBacT WHCTPYMEHTHI U pa3pabaThIBacT MHCTPYMEHTHI | TCKYIIHIA
METO/IBI MPOCKTUPOBAHUS | METOJBI IPOSKTUPOBAHUS | UHCTPYMEHTHI U METO/IbI POCKTUPOBAHHUS u TECTOBBIN
On3HEeC-TIPOLIECCOB 3aKa3yMKa | OM3HEC-TIPOIECcCOB METO/IbI OM3HEC-TIPOLIECCOB METO/IbI POCKTUPOBAHHUS KOHTPOJIb, 3alllUTa
VTS aBTOMATH3AIMU W | 3aKa3yuKa Jyis MIPOEKTHPOBAHUS 3aKa3yuuKa ass OM3HEC-TIPOLIECCOB 3aKa3yuKa | JlabopaTopHOit
HHPOPMATU3AIUKN  PEUICHUS | AaBTOMATH3allUU U OM3HEC-TIPOLIECCOB ABTOMATH3AIIUU U JUTSL aBTOMATH3AIUU 1 paboTHI,
MIPUKIIATHBIX 3amad | MHPOPMATH3AIUH 3aKa34uKa s UHPOPMATU3AIUH PEIICHUS | UHGOPMATU3ALUH PCIICHUS KOHTPOJIbHAS
Pa3IHIHBIX KJIaCCOB W | peIIeHUs MPHUKIATHBIX ABTOMATH3ALUHU U MIPUKIIATHBIX 327129 MIPUKIIATHBIX 32719 pabota
co3maHus WHGOPMAIMOHHBIX | 3a7ad pa3iIMYHBIX KJIAacCOB | MH(pOpMATH3aLNU Pa3IHYHBIX KJIACCOB H Pa3NUYHBIX KJIACCOB U
CHCTEM W CO3TaHUsA pelIeHus IPUKIAAHBIX | CO3MaHHUA MH(POPMAINOHHBIX | CO3MAaHHS WHPOPMAINOHHBIX
WHPOPMAIMOHHBIX CUCTEM | 3a/1a4 Pa3IMIHBIX cHuCcTeM cHucTeM
KJIaCCOB ¥ CO3/IaHU
nH(pOpPMaMOHHBIX
CHCTEM
[IK-5.6 Ompenenser metoasl | He ymeer pemats YacTtuuHo penaet Pemraer npuknazgueie 3amaun | DddekTuBHO pemaer Komnnoksuywm, 3auer
n cpeacrBa A(PQEKTUBHOTO | NPUKIAJHBIC 3aJa4H B MIPUKJIAIHBIE 33/1a4U B | B YCIIOBHUSIX NPUKJIaIHBIC 3371a49H B TEKYIIUI
peleHus MPUKIaAHBIX 3a/a4 | YCIOBHAX YCIIOBHSAX HEOIPEICIEHHOCTH C YCIIOBUSX HEOTIPENICNIEHHOCTH | TECTOBBIH
B YCIOBUAX | HEONPEIENEeHHOCTH C HEOIPEICIEHHOCTH C HCTI0JIb30BaHUEM C UCIIOJIb30BaHUEM KOHTPOJIb, 3aIllUTa
HEOIIPEeIeIEHHOCTH HCTIOJIB30BaHHEM HCTIO0JIb30BaHUEM MIPUHITUIIOB HEYETKON TPUHITUIIOB HEYSTKOM JIOTHKU | JIaOOpaTOPHOI
TIPHUHITAIIOB HEYCTKOMH TIPUHITUIIOB HEYSTKONW | JIOTUKH paboTHI,
JIOTHKH JIOTHUKHA KOHTPOJIbHAS
pabota
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0.
. Monenu TMHENHOTO yIOpsAA0YNBAHUS; METO/ aHAIIN3a UEPAPXUIL
12.
13.
14.
15.
16.
17.
18.
19.
20.

4. KommiekT KOHTPOJIBbHO-OIICHOYHBIX CPEACTB MO JUCHUIIJIHHE
BOHPOCLI K 3a49€Ty M0 AUCHUILJINHE «HeueTkas Joruka

Heuerkas anreOpa kak pacimpeHue 0yiaeBoi anreopsl

Heuerkue BhiCKa3bIBaHUS M ONEepaluy HaJl HUMU. HeyeTkue MHOXeCTBa.
Heuerkue nepemennbie. JIMHTBUCTUYECKHUE IEPEMEHHBIE

BxitodueHus: 1 paBeHCTBA HEUETKUX MHOYKECTB

TeopeTuKO-MHOKECTBEHHBIE OIEPALIMU; OCHOBHBIE CBOMCTBA HEUETKUX MHOYKECTB
CniocoObI 3a/1aHKS U OTIepaIlii HEYETKUX COOTBETCTBHI M OTHOIIICHHM
KoMmmo3umuy He4eTKUX COOTBETCTBHIA

Mogenu u MEeTOIbl IPUHATHS PEIICHUN B YCIOBHUSIX HEONPEICICHHOCTH
Knaccugukanus Mmoaenei 1 MeTo10B PUHSITHS PELICHUI

Mogenu TMHEHHOr0 YOPSAI0YMBAHUS U IPUHSTHUSL PEIICHUMA

MeTopl TPUHATHUS PEIICHUH MPU HEYSTKON UCXOTHON MHPOPMALIUH
IIpocreiine HEYETKHUE PEISIMOHHBIE YPABHEHUS

MexaHu3Mbl TOTHYECKOTO BBIBOAA

Heuerkoe MmogenupoBanue

HeueTtkue koHTpoOIIIEPHI

Heuerkue HelipoHHBIE cETH

Heliponnsle ceTu 1u1sl IpeaCcTaBIEHUs IPAaBUIl BEIBOAA

['uOpuHbIe HEHPO-HEUETKHE CUCTEMBI

CTpyKTypa U nepeaTouHble XapaKTePUCTHKH (a3u-peryasiTopoB

BOHPOCLI AJisl KOJNIOKBUYMOB

no gucuumniaune «HedeTkas Joruka»
Heuetkas anrebpa kak pacmupenue 0yseBoil anredpsl
Hederkue BrICKa3bIBaHMS 1 ONIEpalvy HaJl HUMU. HedeTkre MHOXKeCTBa.
Heuetkue nepemenHsble. JIMHrBUCTHUECKUE TEPEMEHHbBIE
BruttoueHns 1 paBeHCTBAa HEUETKUX MHOXKECTB
TeopeTnKko-MHOKECTBEHHBIE OTIEPALlMi; OCHOBHBIE CBOMCTBA HEUETKMX MHOXKECTB
Cnioco0bl 3a/1aHMs U OTIepaIiii HEYETKUX COOTBETCTBUM M OTHOIICHUA
Komnozuiumn He4eTKUx cOOTBETCTBUI
Moieny 1 METOIbI IPUHSTHSI PEIICHHUH B YCIOBUSAX HEOIPEIEIIEHHOCTH
Knaccugukanus Mozaeneil 1 MeTo10B NPUHATHS PELICHUIN

. Monenu TMHENHOTO YyIOPSAA0YNBAHNS U IPUHSTHS pEIIECHUN

. Monenu TMHENHOr0 yIopsAA0YMBAHK; METO/I aHAIN3a HEPAPXUI

. MeTop! mpUHATHS pelIeHn IPU HEYETKOW NCXOAHON MHPOpMaIuu
. IIpocreiiline HEYETKHUE PENALUOHHBIE YPABHEHUS

. MexaHu3MBl JTJOTHYECKOTO BBIBOAA

. HeueTkoe monenupoBanue

3aaHusl HA KOHTPOJIbHYIO padoTy 10 AMCUHUILINHE
Heuerkas joruka
3ananue
Jlano mHOkecTBO W={al, a2, ... a3} u JBa ero HEUETKUX MOJMHOKECTBA:
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X = @y n Y=y @ xvye W

aq (19 (i3 (s a5 (g (e8] ag
.ui(-‘l) 0!1 0)6 059 1 0;5 0,8 0,4 0,5
Ha(y) 0,7 0.5 1 0.6 |04 0,3 0 0,2
Tpebyercs:

1. npencraButh X u Y rpaduvecku;
2. HalWTH  (QYHKUMH TPHUHAJISKHOCTH W TMPEICTaBUTh TIpadUyuecKd MHOXKECTBA!
X,Y, XUY, XNY, X &Y ;

3. HalTH paccTosiHME MEeXAy MHOXecTBaMH X U Y: aOCOJIOTHOE M OTHOCHUTEIbHOE
paccrosiHie XeMMUHTa, aOCOIFOTHOE M OTHOCHTEIbHOE EBKIIMIOBO pacCTOsHUS;

4. wHaiTh noaMHOXKecTBa (0OBIYHBIC), OnvKaime X u Y.

5. Bwruamcnuth nHAEKCH HEYeTKOCTH X U Y.

BapuanTbl 3axanuii

Bapuanum 1.1

ay s ay ay as ag as a
1y () 0,2 0,8 05 | 0 0,9 03 0.4
w(y) 0,7 0 0 0,6 0,4 | 0 0.4

Bapuanwm 12

a da a3 iy s dg az g
Lyi(x) 1 0,6 03 0 0 0,5 05 09
Lyslyi ) 07 0,4 ] 0,5 0.8 1 1 0,6

Bapuanm 1.3

ay s iy ay iy g dy ay
LLgal(x) 0,3 0,3 0 0.8 09 1 0,4 0.2
sy ) 0.3 1 1 0,8 0,4 0 0 0,5
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Bapuanm 14

iy i a3 a ds g ds iy
Lyi(x) 0 1] 0,7 0,6 0,1 0,5 08 1
Wyl ) 0,5 03 ] 0,6 0,7 1 07 0,5

Bapuanm 15

dy iy ay d, ay dg a; dg
Lygix) 0.4 0.7 0,2 0 0.3 0,7 1 0.7
el ) 0.5 01 0 0.3 0,7 0.9 1 1

Bapuaum 1.6

a s ay ay dsg g ds dg
LX) 1 1 0,6 1] 0,7 0,4 0,1 0
Lyslt ) 0,6 0.9 05 03 ] 0.5 1 07

Bapuaum 1.7

a4 as ag a4 as ag as dg
1y, () 0,5 0,8 | 0,4 0 0 0,2 0,6
waa() 0,5 0,2 0,1 0 0 0,6 0,8 0,6

Bapuaum 1.8

a da ay ay as ¢ ds dg
LX) 1 0,5 0,6 059 ] 05 0,4 0,2
Lozl ) ] 0,7 0.8 09 05 1 1 0

JlabopaTopHBIH NPAKTHKYM
no nucuuruinie «HeueTkas noruka

Jladoparopnasi padora Nel
HccnenoBanue cnoco6oB GopMUPOBAHNS HEYETKHUX MHOKECTB M ONEPAIIUHN HAJl HUMH

He.]'lb paﬁoTblZ HU3YUUTH METOABI TOCTPOCHUA HCUCTKUX MHOKECTB C
HCIIOJIb30BAHHUEM PA3JIMYHBIX THUIIOB q)yHKHI/Iﬁ MMPUHATJICI)KHOCTH. O3HaKOMUTECH C
HanOoJee pacnnpoCTpaHCHHBIMHA JIOTUYCCKUMU OIICpaAlIUAIMHA HaJl HCUCTKUMU
MHOKECTBaMH.

Hcnonb3yemble B cucteme SCILAB Tunbl pyHKuMil NpuHALIEKHOCTH
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WNuctpymentapuii Heuerkoit noruku (MHJI) B coctaBe makera SciFLT comepxur 11
BCTPOCHHBIX TUIOB GyHKIIUN npuHaiexxHoctu (PIT), hopmupyeMbIx Ha OCHOBE KYCOYHO-
TUHEHHBIX (QYHKIUH, pacmpereneHus l'aycca, CHTMOWIHON KpPUBOH, KBaJpaTHUYECKHX H
KyOMUYeCKHUX MOJTMHOMHUATBHBIX KPUBbIX.

K naubonee mpocteim @Il (1 B 3TOM HX IJ1aBHOE AOCTOMHCTBO) MOXKHO OTHECTH

TPEyrojibHy0 M TpamneununeBuanyro. HanmmeHnoBanue tpeyroipaoii ®IT — trimf (triangle
membership function). B mapamerpudeckom Bue OHA MpeACTaBiIsIeT COOOH HH YTO HMHOE,
Kak HabOp Tpex TOYEK, 00Pa3yIOMUX TPEYTOJIbHUK.

Onucanue GyHKIUU:

y = trimf(x, [a b c]).
Bektop X o0Oo3Hauaer 0a30BO€ MHOXECTBO, Ha KoTopoMm ompenensercs DII.
BenuunHb! @ ¥ C 33/1a10T OCHOBAHUE TPEYrOJIbHUKA, D — €ro BepuInHy.

= Scilab Graphic (0) g@@'

Fle Tools Edit

22| e

Triangular Member Function Example

mu)

Puc. 1.1. TpeyronbHble GyHKINH
B anamutuueckom Buue TtpeyrosbHas PII moxer ObITh 3amaHa CIETYIOUIMM

obpa3zom (puc. 1.1):

[0.x<a

| 179 q<x<h
f(x.a.b.c‘)Zx'b_a

le—x

{ b=x=c

le=b

10.x>¢

Jlanee pacCMOTpUM TpUMEPBI MCONb30BaHus pas3anunbix ®I1 B cucteme SCIFLT.
[Ipumeps! npeacTaBisitoT co0oil (hparMeHThl IpOorpaMM U KOMMEHTAPUEB Ha SI3bIKE MaKeTa
SCILAB.

[Tpumep 1.1. Tlporpamma ucnonszoanust OII trimf (pe3ynbrar Ha puc.1.1)
x=linspace(0,1,100)"; //3amaem maOX)ecTBO X yI=trimf(x,[0 0.2 0.4]); //u Tpu
TpeyroibHbIX QyHKIMHU HA HeM y2=trimf(x,[0.2 0.5 0.9]);

y3=trimf(x,[0.5 0.6 0.9 ]);
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xbasc();
//cTpouM (QYHKIIMH MPUHAJICKHOCTH
plot2d(x,[yl y2 y3],leg="y1@y2@y3");
//monnuceiBaeM pUCYHOK
xtitle("Triangular Member Function Example™,"x","mu(x)");
Tpanenuesunnas ®I1, trapmf (trapezoid membership function), otiauyaercs or
npeablaymen (pyHKITUY JIMIIb TeM, YTO UMEET BEpXHEE OCHOBAHHE.

Onucanne QyHKITUN:

y = trapmf(x, [a b c d]),

rie mapamerpsl a u d 3a/1al0T HUXKHEE OCHOBaHUE, b U C — BepXxHee OCHOBaHHUE
Tpaneuuu (puc. 1.2).

= Scilab Graphic (D)
File Tools Edit

B 2| e Iy

Trapezoidal Member Function Example

M)

T
0.0 0.1 0.z 0.2 0.4 0.5 [l =) o7 (=] 0.9 1.0
vl
—
<)

Puc.1.2. Tpaneuuenanbable QyHKIUHM IPHUHAIIEKHOCTH

AHanUTUYECKast 3aITUCh TPANCIIUEBUTHON (YHKIIUA UMEET BUI:

O.x=a

x—a.a;ch::b

b—a
f(x.a.b.c.d)=<1.b<x<c¢

d-a csv=d

d—c

Ox>d

[Tpumep 1.2. Tlporpamma ucnions3oanust I trapmf (pe3ynasTat Ha puc. 1.2)

x=linspace(0,1,100)"; y1=trapmf(x,[0 0.2 0.4 0.6]);

y2=trapmf(x,[0.2 0.5 0.6 0.9]);

y3=trapmf(x,[0.5 0.6 0.8 0.9 ]);

xbasc(); plot2d(x,[yl y2 y3],leg="yl@y2@y3"); xtitle("Trapezoidal Member

Function Example","x","mu(x)");
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Ha ocnoBe ¢ynkmuu pacnpenenenns ['aycca B SCIFLT wmoxno moctpouts OI1
nByx BujoB: npocryio ®II 'aycca u nByxctoponHioro @I, o6pazoBaHHYI0 ¢ MOMOLIBIO
pasnuuHbX GyHKIUN pacrnpenenceHus [aycca. [lepBas u3 Hux o6o3Havaetcs — gaussmf, a
BTOpas — gauss2mf.Onucanue GpyHkumu:

y = gaussmf(x, [o; C]).

CummerpuuHnas ¢GyHKIus ['aycca 3aBUCHUT OT JIByX MapaMeTpoOB O U C:

—(x—¢)*

f(v\‘,O',c) =g 2472

Onucanuie IByCTOPOHHEH (YHKIIMH MPUHAIIC)KHOCTH:

y = gauss2mf(x, [o1, C1, 02, C2]).

[locnennee BbIpaXKeHHE SIBISETCS KOMOWHAIMEW JBYX pa3iMyHBIX (DYHKIHI
pacnpenenenus ['aycca. [lepBast onpenensiercss mapamerpaMu o3 M C; U 3a1aeT GopMmy
JIEBO# CTOPOHBI, a BTopasi (IapaMeTpsl o, C; ) — npaBoit ctoporbl DIT.

Ecmu c¢1< €3, 1O B 3TOM ciy4yae QyHkuus gauss2mf gocturaer cBoero
MaKCUMaJIbHOTO 3Ha4YeHHs Ha ypoBHe |. MHaue — MmakcuMaibHOE 3Ha4YeHHE (YHKIIHU
MeHble 1.

Ha puc. 1.3. npexacrasnensl rpaduku KpuBbix gaussmf u gauss2mf, 3agaHHbIX B
nporpamme u3 npumepa 1.3.

[Tpumep 1.3. [Iporpamma ucnonb3oBanus OII gaussmf

x=linspace(0,1,100)";

yl=gaussmf(x,[0.3 0.1]);

y2=gauss2mf(x,[0.2 0.1 0.5 0.2]);

xbasc();

plot2d(x,[y1 y2],leg="y1@y2");

xtitle("Gaussian Member Function Example","x","mu(x)");

1

CumBon B CTPOKC OIIPCACIICHUA 0a30BOro MHOKECTBA X ITOKA3bIBAECT

= Scilab Graphic [(0) EJ@E'

File Tools Edit

2| 2| e s

1.0

Gaussian Member Function Example

094

E=R

0.7+

E-E

0.5

mu)

0.4+

0.2+

0.2+

0.1+

oo

0o 0.1 oz 0.2 0.4 o5 0.6 07 o.g o9 1.0
! *

TPaHCIOHUPOBAHHOCTH 0a30BOT0 MHOKECTBA.
Puc. 1.3. 'ayccoBsl kpuBbIE
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Cnenytomeit  ¢GyHKIMEH, KOTOpas  TO3BOJSET  MPEACTaBIATh  HEYETKHE
cyOBbeKkTuBHBIE TIpeanouTeHus, spisieTcst OI1 «o600mennpIid Komokomy. OHa 0003HaYaeTCs
gbellmf (bell shape membership function). Ee ortnuume ot paccmorpennbix panee DIT
3aKJTI0YACTCS B I00ABJICHUU TPETHETO MapaMeTpa, YTO MO3BOJISAECT OCYIIECTBISATH IIABHBIN
MEePEex0JT OT HEYETKOTO0 MHOYKECTBA K YETKOMY.

Onucanue GyHKIUU:

y = gbellmf(x, [a b c] ).

DyHKIUSA «0000IEHHBIN KOJTOKOJ» UMEET CICIYIOMNN aHATUTHICCKUN BT

f(x.a.b.c)=
1+

1b
X—C

a
rie ¢ onpexaenser pacnonoxenue nenrpa ®I1, a u b okaspiBatoT BiausHUE Ha HopMy
KpuBoi (puc. 1.4).

i~ Scilab Graphic (0) EEX

Eile Tools Edit

| 2| een| By

1.00

Generalized Bell Mambear Function Example

005+
090+

085

/{\\
U.SU;
0.75:
o TD—-
0.55—-
] T T T T T T T T T T T T T T T T T T T
o 0.1 0.z oz 0.4 o5 [R=] o7 [ R=) o9 1

.o

[ es]

x

Puc. 1.4. Konokonoobpa3zubie QyHKIIMN TPUHATIEKHOCTH

[Ipumep 1.4. Ilporpamma ucnonb3oBanust gbellmf
x=linspace(0,1,100)"; yl=gbellmf(x,[0.5 10 0.5]);
y2=gbellmf(x,[0.2 100.2]);

y3=gbellmf(x,[0.7 10 0.8]);

xbasc();

plot2d(x,[y1 y2 y3].leg="yl@y2@y3");
xtitle("Generalized Bell Member Function Example™,"x","mu(x)");

@II na ocHoBe QyHKuuM pacnpeneneHus ['aycca u @IT «0O60OIIEHHBIN KOJIOKOI
OTJIMYAIOTCS TJIaJIKOCTHIO U IPOCTOTOM 3alMCH U ABJISIOTCS HanboJIee UCIONb3yeMbIMH MPU
ONMCAaHNUU HEYETKUX MHOXECTB.

Ho nHecmoTpst Ha TO, 4TO TayccoBbl U KosiokonooOpasHeie DIT 00n1ana0T cBOHCTBOM
IJIQJIKOCTH, OHM HE MO3BOJAIOT (opmupoBarh acumMmerpuunbie @I Jlnsg stux meneil B
SCIFLT cymiectByeT HabOp CUTMOMIHBIX (YHKIIUH, KOTOPhIE MOTYT OBITH OTKPBITHI JIHOO
clieBa, OO crHpaBa B 3aBUCUMOCTH OT Tuma (yHKiuH. CHUMMETpUYHBIE M 3aKpHIThIE
(YHKIMU CHUHTE3UPYIOT C HCIMOJIb30BAaHUEM JBYX JIOMOJHUTEIbHBIX cUrMoHJ. OCHOBHas
curmoniHast ®I1 obo3navaercs sigmf, a qononuuTenbHbIe — ASigmf u psigmf.

Onucanue OCHOBHOW CUTMOUHON (DYHKIIUU:
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y = sigmf(x, [a c]).

B ananutnueckoit popme curmouanas Gpynkius Sigmf 3amuceiBacTCs CIeIyIONMM
o0pazoM:

f(x.a.c)=

—alx—¢) -

l+e

" Scilab Graphic (0)

Fil= Tools Edit

22| 5|

Sigmoidals Member Functions Examples

mui)
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o.o 0.1 oz [1Rc) 0.4 (1) 0.6 a7 o o9 1.0
=ig1 d=ig

=sig2
psig

Puc. 1.5. Curmounble PyHKIIMM MPUHAAIEKHOCTH

B 3aBucMMOCTH OT 3Haka mapamerpa & paccmartpuBaemas DII OymeT OTKphITa
cripaBa wiu ciieBa (puc. 1.5), 4TO MO3BOJIUT MPUMEHSThH €€ TIPU OMUCAHUHM TAKUX HEYETKUX
MOHSTUH, KaK «OY€Hb OOJIBIIONY, «KKpailHEe OTPHUIIATEIIBHOY U T.]I.

Onucanue JONOTHUTEILHOW CUTMOUAHON (QYHKITUH:

y = dsigmf(x, [ & €1 &, C,]).
a, ¢ a

®II dsigmf 3aBucur ot ueTsipex mapamerpos &1, ¢, & u ©

2 U ompenensercs
KaK pa3HOCTh JIBYX CUTMOUJIHBIX (DYHKIIMA: fi(x.a.,c)-f,(xa,,c).
Onucanue JOMOJHUTEILHON CUTMOUAHOMN (DyHKIMH:

y = psigmf(x,[ & €1 &, C,]).
®IT psigmf rakke kak u npeablIymas GyHKIHS 3aBUCUT OT YETBIPEX

mapaMeTpoOB a‘l, C1, a'2 n C2 U ONpCACIACTCA KaK IMPOU3BCACHUC ABYX CHUIMOMIHBIX

GyHKIM:

fi(x,ap,c1)fa(xap,c2).

[Tpumep 1.5. [Iporpamma UCHOIB30BaHUS CUTMOMIHBIX (DYHKITHIA

x=linspace(0,1,100)";
sigl=sigmf(x,[12 0.3]);
35



sig2=sigmf(x,[ -12 0.7]);

psig=psigmf(x,[15 0.5 -15 0.7]);

dsig=dsigmf(x,[15 0.1 15 0.3]);

xbasc();

plot2d(x,[sigl sig2 psig dsig],leg="sigl@sig2@psig@dsig");
xtitle("Sigmoidals Member Functions Examples","x","mu(x)");

HucrpymenTtapuii  HedeTkoi soruku SCIFLT — mpemocraBiiseT  BO3MOKHOCTH
dopmupoBanuss OI1 Ha OCHOBE MOJMHOMHAIBHBIX KPUBBIX. COOTBETCTBYIOIIUE (DYHKIMH
HaspiBatorcst Z-¢pyukuuu (zmf), Pl-dyukiuuu (pimf) u S-pyukuuu (smf). Oyuaxmus zmf
Hpe/CTaBasieT co0OW aCMMMETPHUYHYIO IMOJMHOMUAIBHYIO KPHBYIO, OTKPBITYIO CIICBa,
byukuus smf — 3epkangpHoe oroOpaskenue ¢ynkumu Zzmf. Oynkuus pimf pasua Hymo B
paBOM W JIEBOM IpejeiaXx M TNPHHAMAET 3HAYCHHE, PaBHOE CIUHMIC B CEPEAUHE
HEKOTOpOro oTpeska (puc. 1.6).

Onucanue QyHKINUU:

y = zmf(x, [a b]).

[TapameTpsl & u b OIPENIEIISIIOT SKCTPEMAIIBHBIEC 3HAYEHUS KPUBOM.

Onucanue QyHKINU:

y = pimf(x, [a b c d]).

[Mapamertps! & u d 3a1ar0T nepexo GYHKIMK B HyJIEBOE 3HAUECHHE, TAPAMETPHI D 1

C_ B eguHMYHOE.

Onucanue QyHKINUU:

y = smf(x, [a b]). lapameTpsr @ u b onpenensror sKcTpeManbHbIE 3HAYEHUS KPUBOM.

[Tpumep 1.6. [IporpamMma KcIoIb30BaHUS TOJIMHOMUHAIBHBIX KPUBBIX

x=linspace(0,1,100)";
pi=pimf(x,[0.1 0.5 0.7 1.0]);
z=zmf(x,[0.2 0.4]);
s=smf(x,[0.6 0.8]);

xbasc();

plot2d(x,[pi z s],leg="pi@z@s");
xtitle("Shaped Member Functions Examples”,"x","mu(x)");

[ToMrMO paccMOTpEeHHBIX BbIlIe (DYHKIMHA, MO3BOJISIONUX MPEACTABIATh HEUETKUE
MHOkecTBa, B SCIFLT moxHO ¢opmupoBars codctBenHbie PIT mmm MomuduuupoBarsh
BCTPOCHHBIE.
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Puc. 1.6.1lonHOMuUanbHbIE KpUBBIE

Onepanuu ¢ HeYeTKHMH MHOKeCTBaMH B MojayJie SCIFLT
BI)II[CJI?IIOT TpI/I OCHOBHBIC JIOTHYCCKHUC onepam/m C HCYUCTKMMHU MHOXCCTBaAMU:

KOHBIOHKIHWIO, TU3BIOHKIUIO U JIOTHYCCKOC OTPULIAHUC.

B mogyne SciFLT cymectByeT BO3MOXKHOCTH OIPEACTATh KOHBIOHKTUBHBIE U
TU3BIOHKTUBHBIC OTIEPATOPHI PA3TUYHBIMU METOIAMHU.

Konbtonknus wim T-HOpMma mpezacTaBiseT co0oil HaxokaeHue yornyeckoro M u
IIPEJCTABICHO B IPOrpaMMe CIEIYIOIUMH OIepaTOPAMU:

xlx2 . . .
_ if class is dubois
max(xL x2.1)

1- mju[l. (1—x)" +(1- 3.'2:}“')%‘} if classis yager

x1 ifx2=1
morm([x1.x2].class.w) =4 1X2 1f x1=1
0 otherwise if class is dprod
xlx2
2—(x1+x2—x1x2)

if class is eprod

xlx2 if classis aprod

min(x1.x2) if classis min

Onpenenenne GyHKITUN:

y=tnorm( x , class [,class_par] ),
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X — MaTpuIia, pa3MepHOCTHIO
[m,n]. y — maTpuna,
pa3mepHocThio [M,1].

class — crpoka, 3amaer Bun T-HOpMBI. MOXKET MPUHUMATH CIICAYIONINE 3HAYCHUS:
«dubois» s T-mopma [lroOya-Ilpana, «yager» nns T-Hopm Srepa, «dprod» st
BepoaTHocTHOTO W, «eprod» s mnpousBeneHuss  DHINTEWHa, «aprod» A
anredpanveckoro MPOU3BEACHUS U «min» JIJIs ONEepaliy HaX0XACHUSI MUHUMYMA.

class_par — ckasnsipHas BeluunHa, KOTOpast UCIoib3yercst B T-HopMax

«dubois» u «yager».
JIM3BIOHKIMST WU S-KOHOPMBI TMpejcTaBisieT coboit jsorunueckoe MJIM u Moxer

OBITh Haﬁz[eHa IMOCPEACTBOM CIICAYIOIIUX OIIEPATOPOB:

(v14x2— 1132 —min(xL x2.1—w) .. . :
| ! ~ if class is dubois

max(l —xL1—x2.w)

'min[l. (21" + .1'2“')%} if class is yager
| [x1ifx2=0
o _

snorm([x1.x2].class.w) ={%2 if x1=0
| | L otherwise if class is dsum
| x1+x2 . .
|— if classis esum
11+ x1x2)
| x1+x2—x1x2 if class is asum
{ max(xL x2) if classis max

if class is asum if class is max
Onpenenenne QyHKIUU:

y=snorm( x, class [,class_par] )

X — MarpuIia, pa3MepHOCThIo [M,N].

Y — MaTpwuia, pazmepHocThio [M,1].

class — crpoka, 3a7aet Bu S-KOHOPMBL. MOXKET IPHHAMATD CIICAYIOLINE 3HAYCHUS:
«dubois» nns S-xonopwmel [lro6ya-IIpana, «yager» nist S- koHopMmbl Srepa, «dsum» s
BeposiTHOCTHOTO MJIU, «esum» ans cymmbl OHIUTelHa, «asum» i anreOpanyeckon
CYMMBI X «Max» JUIs ONEpalluy HaX0KICHUS MAKCUMYyMa.

CIaSS_par — CKaJIsIpHad BCJIMYMHA, KOTOpad UCIIOJIB3YCTCA B S-KOHOpMaX

«dubois» u «yager»
[Tpumep 1.7. [IporpamMma rcnosib30BaHus ONepaluii min ¥ max

x=[0:0.1:10]’;
yl=gaussmf(x,[3 1.2]);
y2=gaussmf(x,[7 1]);
yyl=tnorm([yly2],'min’);
yy2=snorm([yly2],'max’);
yy3=tnorm([y1 y2],'dprod’);
yy4=snorm([yl y2],'dsum’);
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xbasc();

subplot(3,1,1);

plot2d(x,[y1 y2],leg='mfl@mf2',rect=[0 -0.1 10 1.1]); xtitle('(Member
Function Evaluation',’x’,'mu(x)"); subplot(3,1,2);

plot2d(x,[yyl yy3],leg='min@dprod',rect=[0 -0.1 10 1.1]); xtitle(AND
OPERATION','x','and(mf1,mf2)"); subplot(3,1,3);

plot2d(x,[yy2 yy4],leg="max@dsum',rect=[0 -0.1 10 1.1]); xtitle('OR
OPERATION', ', 'or(mf1,mf2));

MuHMMaKcHasi HWHTEpHpeTanus sBISETCS Haumboee paclpoCTPAaHEHHOH Ipu
IIOCTPOCHUH HEUETKUX CUCTEM. TeM He MeHee, Ha IPAKTUKE JOBOJBHO YaCTO UCIOJIb3YETCs
aJIbTEpPHATHBHAs BEPOSITHOCTHAS WHTEPHpPETAlMs KOHBIOHKTUBHBIX M JHU3BIOHKTUBHBIX
OIIEpPaTOpOB.

JloroyiHeHWe HEYEeTKOro MHOXECTBa €CThb HE UYTO HHOE, KaK MaTeMaTH4YecKoe
npenacraBienue BepbanpHOro BhIpakeHus “HE A”, rme A — HedyeTkoe MHOKECTBO,
OTHCHIBAIOIIEE HEKOTOPOE PA3MBITOE CYXKICHHE.

Omnucanue (I)yHKI_II/II/I IOIIOJIHCHUS
y=complement( x , class [,class_par] ),
r7€ X, Y — MaTpHUIlbl, pa3MEPHOCTHIO [m,n].

class — crpoka, 3amaer Buja omeparopa AONONHEHHS. MOXET NpPUHHUMAThH
CJIEYIOIINE 3HAYEHMSI: «one» JJii OOBIYHOTO JOMOJIHEHHUS, «Sugeno» JUisl JOIOJIHEHUS 110
dopmyine CyreHo u «yager» ais popMmyiisl SArepa.

class_par — ckansipHas BelMuMHa, KOTOPAst UCIIOJIB3YETCS B S-KOHOPMaX

«sugeno» u «yager».
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Puc. 1.7. Pe3ynbrarsl paboThl IporpamMmsel u3 mpumepa 1.7.

MaremaTtuueckas 3anuch GyHKUNN JOMOJHEHUS CIIEAYOIas:

l-x it classis one
j =X

complement(x,class,w) =
[ 14+wx

if class 1s sugeno
La-x"y

if class is vager

[Tpumep 1.8. IIporpamMma HCOIB30BaHUS ONEPALUH JTOTIOJTHEHHUS

x=[0:0.1:10]’;
yl=gaussmf(x,[3 1.2]);
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y2=complement(yl,’one’);

xbasc();

plot2d(x,[y1 y2],leg='mf1@Not_mf1',rect=[0 -0.1 10 1.1]); xtitle('(Member
Function and Inverse',’x’,'mu(x)");

i~ Scilab Graphic (0) 9[(=0[e3]
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Puc.1.8. ®ynkuus 10nonHeHus

KonTpoJsbHbie Bonpockl K JadopaTopHoii padote Ne 1

1. Yro Takoe HevETKOE MHOKECTBO M KAKOBO €ETO OCHOBHOE OTJIHYHE OT OOBIYHOTO
(ueTkoro) MHOXkecTBa?

2. Uro Takoe QyHKIHUS MPUHAIIEKHOCTU?
3. Kakue KOHBIOHKTUBHBIE M IM3BIOHKTUBHBIE OTIEPATOpPhI BhI 3HacTe?

Jlaboparopnasi padora Ne2 Moae/inpoBaHNe HEYETKOM CHCTEMbI CPeICTBAMU

HHCTPYMEHTAPHSA HEYeTKOM JIOTHKH
Lesnb paGoOTHI: U3YYUTH METOJT OCTPOECHUS HEUeTKo! cucteMsl B Moayie SciFLT

cpensl SCILAB.

B SciFLT peanu3oBanbl Bce OCHOBHbBIC (YHKIHH, HEOOXOIUMbIEC ISl CO3MaHUS U
MOAU(DHUIIMPOBAHKS CUCTEM HEUETKOTO BHIBOJIA.

JInst TIOCTPOEHHUST CHCTEMBI HEYETKOTO BBIBOJA B KOMAHIHOW CTPOKE OCHOBHOI'O
okHa SCILAB mneobxomumo Habpats komanay editfls. Dta komanma BbI3biBaeT
rpadUUecKuil peaaKkToOp CHCTEM HEYETKOTO BHIBOJIA.

Penaxkrop CHB. IlocTpoeHne He4eTKHX CHCTEM

B meHto HeoOxoaumo BeiOpath File->New FLS->tun cozoasaemoii cucmemwl
(Mamoanu unu Cyeeno).
CHauasa co3/1a/IiM CHCTeMY HEYeTKOTO BBIBO/IAa 110 MamiaHH.
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B neBoit manenu nosiButcs Tree-control — mepeBo co3maBacMOi HEYETKON CHCTEMBI.

CHauasa BeiOMpacM B HeM IyHKT Description u 3amosHseM MOSIBUBIIYIOCS CIpaBa
dopmy. B Heil HEOOXOAMMO yKa3aTh UMS PEAAKTUPYEMOW CHCTEMbI, KOMMEHTApuu (He
00s13aTeIbHO), BUIBI T-HOPMBI U S-KOHOPMBI, TUIT OTIEPATOPOB JOTMOJHEHUS, UMIUTMKALIUH,
arperanuu u MetoJ nedas33udukaium.

Jlnst cuctemsl Mo Mamaanu 0OBIYHO BBIOMPAIOT CIIETYIOIIHME THUITBI ONIEPAaTOPOB
(puc. 2.1)

sciFLT fls Editor =3
File Wiew Help
= £ET fls Editor
=] 85 Profit Mamdani [ | ety tan-
. Information :
des [ezcription
B i# Inputs name:|me|tMamdan|
diszount comment : |
period Type :
[El et Dutputs o =
= S-Morm Clags :
EI"‘TRUIBIS B " Dubois-Prade  ‘Yager (™ Drastic sum
= Ewample Profit
" Einsteinsum ¢ Algebraic sum * Maximum
] 15 Newtd ame

Parameter ;|0
T-Morm Class :

" DuboisPrade { ‘ager " Drastic product

" Einstein product ¢ Algebraic product  Minimum

Parameter ;|0

& One  Yager ¢ Sugeno

Parameter : |0

Implication Method :

Complement :

" Minimum & Product
Agagregation kethod :
& Maximum  Sum  Pob OR
Defuzzification Method :
* Centroide " Bisectar
" Mean of Maximurn ¢ Shortest of Masimum  © Largest of Magirurn
i i

I

‘welcome

:Puc. 2.1. Onucanme cucTeMbI

Jlanee ompenensieM COCTaB BXOJHBIX U BBIXOAHBIX MepeMeHHbIX. [lns sToro
Heo0X0IMMO BBIOPATh B JiepeBe MyHKTHI Inputs u Quiputs cOOTBETCTBEHHO. B okHe cripaBa
MOSIBUTCS YMCIIO TIEPEMEHHBIX, UX CIIUCOK, a Takke kHonku Add, Delete u Exit. Jlob6aBnsem
HOBBIE NTepeMeHHbIe KHOMKOH Add.

CoxpaHeHue NMpoeKTUpyeMOl cucTeMbl B pabouee mpoctpaHcTBo cpenbl SCILAB
MPOU3BOUTCS C MOMOIIBIO TyHKTa MeHto File —> Export—> To workspace. B atom ciiy4ae
JAHHBIE COXPAHSIOTCS A0 oKOHUYaHus ceanca paboTel ¢ SCILAB. Jlns coxpaHeHUs JaHHBIX

Ha JINCK TOCJIe OKOHYAHHUS ceaHca padOThl MPUMEHSIETCS] COOTBETCTBYIONIUI ITYHKT TOTO JKE
mento — To FLS file...

Penaxkrop nepeMeHHbIX

Jis  penakTHUpOBaHUS TEpPEMEHHBIX (TIepeMMEHOBaHMS, 3a/JaHusd Juana3zoHa
3HAYeHUH, CBSA3BIBAHUS (PYHKIMSIMHM IPHUHAJUIEKHOCTH) HEOOXOIMMO BHIOpaTh B CIIHCKE
BXOJIHBIX WJIM BBIXOJIHBIX NEPEMEHHBIX HYX HYI0.Tora B mpaBoM OKHE MOSIBUTCS pEJaKTOp
IIEPEMEHHOM:
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1) B HEM HEOOXOIUMO 3a0aTh UMS;
2) JMana3oH JOMYyCTUMBIX 3HAUYCHUI;

3) ¢ nomompio kHonku Add BHH3Y OKHA 106ABUTH (yHKIMH HPUHAIIEKHOCTH.
WX MOKHO TakXe yIaJisiTh, IOMETHUB IISTYKOM MBI U HaxkaB kHonKy Delete (checked).

EDIT waRIABLE :
Infarmation :

nams : | dizcount
range : | 5 B0
Mro. kM ember Function : E

F ember functions:

Fiame: ; type par :
I [smal [ trinf ={|oszrs =
[ [middle [ trinf =l|s0zr 580
I |big [ erien ={|zF.55055

«| I ;l_‘

A | Delets (checked) |
Puc. 2.2. PepaxTop nepeMeHHBIX (BXOAHAs IepeMeHHas u3 npumepa 2.1 Discount)

Pemaktrop @I sBusieTrcss HMHCTPYMEHTOM, KOTOpPBIM TO3BOJSIET OTOOpaXkaTb U
penaktupoBaTh Jro0bie DII, acconuupoBaHHbBIE (CBS3aHHBIE) CO BCEMU BXOAHBIMH U
BBIXOJIHBIMU NEpeMEHHBIMU pa3zpabaTsiBaemoit CHB.

Penaxtupyror ®II texymuieit nepemenHoil uamenss xapakrepuctuku OII (HaumeHoBaHue, TUI
U yKcioBble mapamerpsl). Takum obpaszom, npu noctpoennn CHB Heo6xonumMo nocpeacTsom
penakropa ®PII ompenenuTh COOTBETCTBYIOIIME (QYHKUMH JUISI KaXJOW M3 BXOAHBIX U
BBIXOJIHBIX [IEPEMEHHBIX.

PeuaKTop MpaBuJI BbIBOAA

[Tocne Toro, Kak ykKa3aHO KOJMYECTBO BXOJHBIX W BBIXOJHBIX NEPEMEHHBIX,
oTpeieJICHbl MX HAMMEHOBaHUs U ocTpoeHbl cooTBeTcTBYIoMEe DI, B CHB Heobxoaumo
BKJIIOYHTH TIPaBUIIa BeIBOA. J[JIst 3TOrO B iepeBe KOHTPOJIs BhiOUpaeTcst myHKT Rules.

OCHOBBIBasICh Ha OMMCAHUAX BXOJHBIX U BBIXOJHBIX IIEPEMEHHBIX, ONIPEECIICHHBIX B
penaktope @II, pemakTop TmpaBui BbIBoJa (GOPMUPYET CTPYKTYpYy IpaBuia
aBToMatnuecku. OT moJib30Baredst TpeOyeTcs JMIIb CBS3aTh 3HAUYEHHUS BXOAHBIX U
BBIXOJHBIX MEPEMEHHBIX, BBIOMpas U3 chnMcka 3agaHHbIX paHee DI, m ompenenutsb
JIOTUYECKHE CBSA3KM MEXAY HHUMHU. TakKe [JOIYCKAeTCsl HCIOJb30BAHUE JIOTHYECKOTO
orpunanus (HE) u usmenenue BecoB mpasmi B nuanazoHe ot 0 mo 1.IIpaBuna BeiBona
oToOpakaroTcs B OKHE B cieyromiei hopme:

If(input_lis[notlmf 1j,)< and.or >...(input_iis[notlmf _ij,)...< and.or >
(input_nis[nofinf _nj,) then(output lis[nothnf n+1j,.,)<and.or >...
(output_kis[notlnf k+nj,..,)<and.or>..(output_mis[nothnf m+nj, . )(w).
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e | — Homep BXoaHo# mepemenHoii, Ji — momep ®IT ! -oit mepemennoii, K —Homep
BBIXOJIHOW TEPEMEHHOM, N — KOJMYECTBO BXOJHBIX NEPEMEHHBIX, M — KOJIUYECTBO
BBIXOJIHBIX I€peMeHHbIX, W — Bec npaBuiia. Kpyrible cKOOKM 3akiIrodaroT B cebe
o0s3aTeNbHBIE IapaMeTpbl, KBaJpaTHble — HeoOsA3aTesibHble, a YIJOBblE —
aJIbTepHATHBHBIE TapaMeTpbl (OJIUH Ha BBIOOD).

ITpumep 2.1. Coznanue CHB

B kauectBe mpumepa, wutrocTpupyromero meros nocrpoenuss CHB, paccmotpum
clenyomyr  cuTyauuo.  HeobxoauMo — OLIGHHUTh  CTENeHb  MHBECTULIMOHHOU
MIPUBJIEKATEILHOCTH KOHKPETHOTO OWM3HEC-NPOEKTa Ha OCHOBAHWU JAHHBIX O CTaBKe
JTUCKOHTUPOBAHHUS U MEPUOJE OKYIaeMOCTH.

Illaz nepswviti. BeizpiBaem penaktop st co3ganuss CHB, nHabupas B KOMaHIHON
crpoke editfls. B mosiBuBIIEMCST OKHE pelakTopa CO3/JaeM HOBYIO CHCTEMY 10 MamjaHu.
3anonHseM OoMMCaHUE Kak Moka3aHo Ha puc. 2.1. JloGaBiseM 2 BXOJHBIC ITepeMEHHbIC U |
BBIXOJIHYIO TIEPEMEHHYIO.

EDIT “WARIAELE :
Infarmatiorn :

name : |peri0c|
range : |3 36
Mro. Member Function : E

Fember functions:

name : type : par :
I |$h0rt |gau3$mf =| |3.D 5 J
I |medium | gaussmf = |'| a8
I ||0ng |gau33mf = |3I3.EI -5

. | o

&dd | Delete [checked) |

Puc.2.3. Bxognas nepemennas Period

B pesynbrare momywaem cuenyrouryto ctpykrypy CHB: nBa Bxoma, mMexaHu3m
HEUYETKOro BbIBOJIa MO Mamianu, ofuH BbIX0OA. OOBSABIAEM MEPBYIO TEPEMEHHYIO Kak
discont, a Bropyro — period, KOTOpble, COOTBETCTBEHHO, OyIyT NpEACTaBISATH CTABKY
JMCKOHTUPOBAHUS W TEPUOJl OKYNMaeMOCTH Ou3Hec-TipoekTa. HanMeHOBaHHME BBIXOIHOMN
NepEeMEHHOM, Ha OCHOBaHUU KOTOPOW MPUHUMAETCSI PELICHUE O CTEIIEHH HHBECTUIIOHHOM
MPUBJICKATEILHOCTH OM3HEC-TIPOCKTa, 3a7aeTcs Kak rate. CoxpaHuM CO37aBacMyr0 MOJICIb
noj umeneM Invest. Ha puc. 2.1 npeacraBineHo Tekymiee coctosiHue okHa peaakropa CHB.

llae emopou. Kaxnaoll BXOJHOW UM BBIXOJHOW TNIEPEMEHHOM TMOCTaBUM B
cootBercTBue Habop @II. J{ns discont onpenensem nuama3oH 0a30BOi MepeMEHHOW OT 5
no 50 (emuHuIla W3MEpPEHUsT — MPOIEHTHI). Takoi ke auama3oH BBIOMpaeM JUIsl ee
orobpaxenus. [Jo6asum tpu ®II, Tun xoropsix — trimf, u mpucBorM UM HaMMEHOBaHUS —
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small, middle, big, coorBercTBeHHO, HEOONBINONH, CpeaHEH ¥ OOJBIIONW CTaBKE
JTUCKOHTHpOBaHUs (puc. 2.2).

[Tepemennoit period auamna3oH 6a30BOW HMEpEeMEHHOH ompezeicH paBHbIM [3, 36]
(eaMHUIIA M3MEPEHUS] — MECSIIbI), OCTaBlIeHbI B cooTBeTcTBUEe Tpu DI Tma gaussmf c
HauMeHoBaHusMH - short, normal, long. Takum o6pa3zom, mepeMeHHasi Cpoka OKyaeMOCTH
OusHec-ipoekTa OyJeT NPHUHUMATh CICAYIONIME 3HAYCHHUSA: KOPOTKHM, OOBIYHBIA |
JUINTEIbHBIN CPOK OKYNaeMocTH (puc. 2.3).

EDIT “ARILAEBLE :
Information :

Panme |rate

range : |EI 1
Fro. FMember Function : E

Fermber functions:

ranne bype par
I |bad trirnf =||ooooos =1
I |narmal trirnf ={|ooos1.0
I |agood trirnf =l|ns51.01.0

o | o

Acd | Delete [checked] |

Puc.2.4. Beixognas nepemennas Rate

Hakonen, ans mepeMeHHOW rate ompezenseM: 0Oa3oBas MEPEeMCHHAs H3MEHSCT
3HaueHne B auamaszone [0, 1], cemantuka omwmceiBaeTcs Tpems DI tuma trimf ¢
nanmeHnoBanusmu: bad, normal, good (puc. 2.4).

= Scilab Graphic [0) EJ[E'E'

File Tools Edit
@ |;£) | ﬁ |BE|]| % | Member functions for input number 1 named discount
1.0+
[R=R
f=3
=
§ 0.6+
8
=
5 0.9
E
0.2+
o.o
S—— dmalf 15 20 25 =0 25 40 45 50
mi le
g
dizcount
Member functions for input number2 named peariod
1.0
0.2+
2064
o
=%
Z 0.4
0.2
0.0
— 5 shoat 10 15 20 25 20 25
medium
ang

Puc. 2.5. I'padpuueckoe npeacraBneHne BXOAHBIX TEPEMEHHBIX
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llae mpemuui. 3axmounTenbHbIM 3TarioM noctpoenuss CHB siBnsieTcst onpenenenue Habopa
MpaBUJI, KOTOPBIE 33JJa0T CBSI3b BXOJIHBIX IEPEMEHHBIX C BBIXOJHBIMU. J{JIs1 3TOTO B peiakTope
MIpaBUJI BBIBOJIA ONIPEICIIUM:

ECJIM discont = small 1 period = short TO rate = good ECJIN
discont = HE small U period = long TO rate = bad ECJI1
discont = middle 1 period = normal TO rate = normal ECJIN
discont = big U1 period = short TO rate = normal
B rpaduyeckom Bujie miepeMeHHbIC TIPEICTaBICHBI Ha puc. 2.5 u 2.6 (meHtoView->Plot

variables)

i~ Scilab Graphic (0) (=13
Eile Tools Edit
M= e By
hMemberfunctions far autput number 1 named rate
1.0+
0.2+
0.6
@
#
=3
E
0.9
o.z2-
0.0 —
a0 a1 oz a3 0.3 a5 [al=] o7 a.s [at=] 1.0
bad "
normal rate
good

Puc. 2.6. I'paduueckoe npeacraBaeHUE BBIXOTHOM TEPEMEHHON

Texymiee cocTosiHNE OKHA peJaKTOpa IpaBrII BBIBOAa IOKa3aHO Ha puc. 2.7.

RLULE EDITION

R1: IF {dizcount IS zmall} &AMD {period 15 short} THEM {rate 1S good} weigth=1.0 J
R2 IF {discount ISN'T smal} AND {period |5 longt THEM {rate |5 bad} weigth=1.0

R3 IF {dizcount IS middle} AMD {period 15 mediurm} THEM {rate IS normal} weigth=1.0

R4 IF {dizcount IS bigh AND {perod IS short} THEM frate 15 normal} weigth=1.0

i 2]

IF THEM
dizcount is: period is: rate is:
[ ENEE 3 01— =
™ not ™ not ™ not
+ AND ‘weight
 0R 1.0
Delete rule | Add rule | Change rule |

Puc.2.7. PenakTop npaBui BEIBOAA

CpeacTBo npocMoTpa NOBEPXHOCTH BHIBOA

Jlnst aToro cymiectByeT Gynkuus plotsurf.
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Omna BbI3BIBaETCA U3 KOMaHIHOUM cTpoku okHA SciLAB u umeer cienyromme

nmapaMeTpbl BbI3OBA:

plotsurf( fls [, ivar , ovar , vivar [,npart [,mod]]]).

[Tapametps! GyHKIUU:

fls — ums fls-cTpyKTypBI.

ivar — BeKTOp BXOIHBIX IIEPEMEHHBIX (3a1aI0TCS MOPSAIKOBBIC HOMEPa BXOIHBIX

MIEPEMEHHBIX, KOTOPhIE HEOOXOIUMO MTOCTPOUTH).
ovar — ckaJisip, HOMep BBIXOJHON NTEPEMEHHOM.

vivar — BeKTOp 3HaUCHUI BXOIHBIX MIEPEMEHHBIX.

npart — Bextop, number of partitions domain for each input variable. mod —
CKaJIsip, BHJ OTOOpayKeHHUS TIOBEPXHOCTH Ha dKpane. 1 — grayscale, 2 —
jetcolormap, 3 — hotcolormap, 4 — internal color map.

[Tpumep 2.2.

fls=loadfls(flt_path()+"demos/MyEX.fls"); xbasc();
plotsurf(fls,[1 2],1,[0 O]);

HOBCpXHOCTL BbIBOId, COOTBCTCTBYIOLIAs IIpaBUJIaM BbIBOJld IIpUMEPA 2.1

MoKa3aHa Ha puc. 2.8.

= Scilab Graphic (0)

File Tools Edit

&2 el |

1ate

og

or

0.5

0z

0.1

discount

period a0 a0
25 45

Puc. 2.8. [ToBepXHOCTb HEYETKOTO BBHIBOJIA
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HOCTpOBHI/Ie HCYCTKHUX CUCTEM THIIA Cyzmceno

Peoaxmop CHB. J1nst noctpoenusst CHB tuna CymkeHo Heodoxoaumo B menio File
BeIOpaTh TyHKT New Sugeno FIS. KoaudecTBO BXOMHBIX M BBIXOJHBIX IEPEMEHHBIX
omnpeaenseTcsa Tak ke, kak u npu nocrpoenur CHB tuna Mampanu.

Peoaxmop @I1. Ins CHB tuna CymkeHo U3MEHEHHUs KacaroTCsl TOJIBKO CXEMBbI
onpenenenus OII s Beixoansix nepemenasix. MHII B cpene SCILAB no3BossieT

paspabaThiBaTh JIBa BHJa HEYETKHUX Mojenei. IlepBas mMomenb — 3TO HeuyeTKass MOJCIb
CymxkeHo HyneBoro nopsiaka. Heuerkoe mpaBuiio BeIBOJIa UMEET CIICIYIONMIUNA BU:

ifxisAandyisBthenz=Kk,

rae A u B — neuerkue MuOXecTBa aHTeneHeHTa, K — deTko 3a1aHHAS KOHCTAHTA KOHCEKBEHTA.
Jliia moctpoenus Takoit monenu npu nodapnennn OI1 Heo6xoauMo BeIOpATh THI — KOHCTAHTA
(constant) u 3amate B KadectBe mapamerpa PII ymciIeHHOE 3HAYCHHWE COOTBETCTBYIOIICH

if xis Aand yis Bthenz=p-x+q-v+r,

rame P .9 u 7' — KOHCTAHTEL
KOHCTaHTBL. Bropas Mojens — HeueTkas moenb CypkeHo iepBoro nopsiaka. Jiis Hee HedeTKoe
MPaBHJIO BBIBOJIA 3aIIMCHIBAETCS CIEIYIOIUM 00pa3oM:

B nannom ciyuae tan ®I1 — nuneiinas 3asucumocts (linear). Iins onpeneneHus mapaMeTpoB
@I1 HeoO6X0AUMO BBECTH BEKTOP, SJIEMEHTHI KOTOPOT'O COOTBETCTBYIOT YUCICHHBIM 3HAUCHUSIM
KOHCTaHT KOHCEKBEHTA.

Pabora ¢ pemakTopom MpaBWI BHIBOJIA, & TAKIKE CO CPEACTBAMH IIPOCMOTPA MPABHUIT
¥ TIOBEPXHOCTU BBIBOJIA BBIMIOJIHIETCS aHAJIOrM4YHO ciydaro  moctpoenus CHB mo
Mampaanu.

OcHOBHOE OTIMYHE HEYETKOro BhIBOAA MO Cy/KEHO ¢ HMCITOJIb30BAHHEM HEUYCTKOM
MOJIETM HYJIEBOTO MOPSAKA M MPaBUJI BBIBOJIA, OMPEIEICHHBIX BHIIIE, 3aKII0YAETCS B TOM,
4TO BBIXOJHAS MMEpEeMeHHass UMeeT Tpu 3HadeHus: bad, normal, good, koTopblie 3agaroTcs
COOTBETCTBEHHO Tpems koHcTanTamu — 0, 0.5, 1.

KonTpoJsbHbie Bonpocsl 1o jjaboparopHoii padore Ne 2

1. KaxkoBa cTpykTypa THIIOBOM CUCTEMBI HEYETKOTO BBIBOIA?
2. B uem oTiiune Meroga HeueTkoro BeiBojia Mo CyaKeHO OT METO0/1a HEYETKOT O
BEIBOJA 110 MammaHu?

3. Kakum o6pazom GopMHUPYIOTCS aHTEIIEHAEHThI U KOHCEKBEHThI HEUETKUX
npasui B SCILAB?
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JlaGoparopHnasi padora Ne 3

HcciienoBanue ajiropurMa He4yeTKoOM KJIacTepu3anun

Heas padoThl: U3YyYUTh QJITOPUTM HEUETKOM KJIACTEpHU3alUU, MOJIYYUTh
MPAaKTUYECKUE HABBIKK PEIICHUS 3a/a4 KJIaCTepU3allii METOIaMi HEUETKOU JIOTHUKH.

FCM aaroputMm kjiaacTepu3anuu

ANTOpUTM HEYETKOW Kiactepusaruu HasbBaor FCM-anroputmom  (Fuzzy
Classifier Means, Fuzzy C-Means). llensto FCM-anroputMma KiacTepH3alMH SBJISCTCS
aBTOMAaTH4ecKas KiacCH(PHUKAIUs MHOXECTBAa OOBEKTOB, KOTOpBIE 3aJalOTCS BEKTOpaMU
MIPU3HAKOB B MPOCTPAHCTBE MPU3HAKOB. J[pyruMu clioBaMH, TaKOW aJrOpPUTM OIpPEesieT
KJIACTepbl U, COOTBETCTBEHHO, KiaccubuuupyeT o0bekThl. KiacTepbl mpeactaBisiorcs
HEYETKUMH MHOXKECTBAMHU U, KPOME TOTO, TPAaHUIbI MEXKAY KIIACTEPAMU TAKKE SBIISIOTCS
HEYCTKUMH.

FCM-anroput™m KiIacTepu3aldu MPEIIoiaractT, YTo 0OBEKTHl MPHUHAIICKAT BCEM
kiacrepam ¢ omnpeaenenHon OII. Crenenb NpUHAIIEKHOCTH OMPEALISIETCS PACCTOSTHUEM
0T 00BEKTa 70 COOTBETCTBYIOLIMX KJIACTEPHBIX LEHTPOB. J[aHHBII aIropuT™M UTEPaATUBHO
BBIYUCIIACT HECHTPBI KIIACTECPOB U HOBBIC CTCIICHU IIPUHAAJICIKHOCTHU 00BEKTOB.

I[JI?I 3aJaHHOI'0O MHO>KECTBaA K BXOOHBIX BCKTOPOB Xk n N BBIACIIKICMBIX KJIACTCPOB
Cj npearojaracrcs, 4To JIF000M Xk IMPHUHAJICIKUT J'IIO6OMy Cj C IIPUHAAJICIKHOCTBIO 0 Jk
D[O’l] , TAC J — HOMCD KJIaCTepa, a k — BXOJZHOI'O BCKTOpa HpI/IHI/IMaIOTCH BO BHUMAHHUEC
cnej:[y}onme VCA08USL HOPMUPOBAHUSL JIITS Uik
Z/’k =1L5k=1..K.
K

0= ZH =K. ¥j=1.

HCJ'IB AJITOpUTMA 3aKIH0YACTCd B MUHUMHU3AallUU CYMMBI BC€X B3BCUICHHBIX paCCTO}IHI/Iﬁ

e =]

i i (.“J;-}QHY;- — E’J-H — min

J=1 k=1

rae q9_ (buKcHpOBaHHBIN MapaMeTp, 3a7aBaeMblii IEpe]] UTePALUIMU.
JI7st MOCTHKEHUS BBIIIICYKA3aHHOW 11eJTH HEOOXOIMMO PEIIUTh CIAEAYIOMIYI0 CUCTEMY
ypaBHEHUU

K

L

ot S oo =
N K

A J(Zz(ﬂﬁ]‘?”?\'k —CJ.H):()

J .4

-
L

COBMECTHO € yCTIOBUSIMU HOPMHPOBAHUS L jk JaHHAs cucTeMa quddepeHIaTbHbIX
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YPaBHEHUI UMEET CIEAYIOLIEE PEIICHNUE:

(B3BeIIeHHEIH IIeHTP TPaBHTAIHH) U

V(g-1)
iy —
L) |An_ CJ.H

My ==
J o Vg1

> W =)

J=1

Hlaz 1: Hnuyuanuzayus
BriOupatorcs cneayroniye mapaMeTpsl:

- HeoGxommmoe kommuectso kaacrepos N | 2 < N<K
- Mepa pacCTOSIHUM, KaKk EBKINA0BO pacCTOSIHUE;

(UKCUPOBAHHBIN MTapaMeETP 9 (06b14HO ~ 1.5);

- HayaJibHas (Ha HYJIEBOW UTEpallii) MaTpHIA MPUHAJJICKHOCTH

r® _ ¢ )
U™ = (uy)

00BEKTOB Xk C YUYCTOM 3aJIaHHBIX HAYAJIbHBIX LICHTPOB KJIIACTCPOB CJ .

Llae 2: Pecynuposanue no3uyuti Cj(t) YeHmpos Kiacmepoe
Ha -m utepanimioHHOM 11are npyu M3BECTHON MaTpUIIE ,utk(t) BBIYHCIIACTCS Cj(t) B

CoOTBEeTCTBUU C BBHIIIEIPUBEICHHBIM PELICHUEM CHCTeMbI AU depeHInanbHbIX
YpaBHEHUM.

Llaz 3:Koppexmupogxa 3HaueHull nNpuHaOIeHCHOCIU Lk
VUuTBIBas 3BECTHBIE Cj' , BEIYHCIISIOTCS 1 ecmn X #Cj , B IPOTUBHOM
ciydae:

Ll = | Li=].
o 1 (. HHA"e

laz 4:0Ocmanoska ancopumma
ANTOPUTM HEYETKOM KIIaCTEpHU3aIlMK OCTAHABIMBACTCS TP BHITIOJTHEHUN
CJIETYIOILETO YCIOBHS:

“[JJ =D _ ;o

rze ||-|| matpuuHas HOpma (Hampumep, EBkinmoBa HOopMma), 3apaHee 3aaBaeMblii
YPOBEHb TOYHOCTH.

=g
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Pemenne 3agau knacrepusanuu B SCILAB

B SCILAB otcyTcTBYIOT cpeaicTBa Jis PEIICHUS 3a1a4 KiacTepu3aliu.

[TosToMy B paMkax J1abopaTopHOU pabOThI HEOOXOIUMO pPa3padboTaTh NPUIOKEHHUE,
pean3ylee AIrOPUTM KIacTepU3alliHU, ONIMCAHHBIN BBIIIIE.

JIi1st 3T0ro HeoOXOIMMO Peaau30BaTh (HYHKIUIO HAXOKACHUS LIEHTPOB KJIACTEPOB.

Omnwucanue pynxuu: [center, U, obj_fcn] = fem(data, cluster_n).
ApryMeHTamMu TaHHOW (DYHKIIUH SIBIISTFOTCS:

1) data — MHO’KECTBO JJAHHBIX, IOJICIKAIIUX KIACTEPU3ALUH, KaX/as CTPOKa
ONKMCBLIBACT TOUKY B MHOI'OMEPHOM IIPOCTPAHCTBE XapaKTCPHUCTHUK;

2) cluster_n — konuuecTBo KaacTepoB (60j1ee 0OHOTO).
OyHKIMEN BO3BPALLAKOTCS CIAEAYIOIINE MapAMETPBI:

1) center — MaTpuIa IEHTPOB KJIACTEPOB, KAk ast CTPOKA KOTOPOi COAEPKUT
KOOPJMHATHI IIEHTPa OTAENBHOTO KJIacTepa;

2) U — pesynbrupytonias maTpura OI1;

3) obj_fcn — 3nauenue neneBoit GpyHKINN HA KAKIOH HTEPALIIH.

Kpome Toro, HeoOX0IMMO 00ECTIeYHTh 3arpy3Ky JaHHBIX, TTOICIKAIIIX
KJIacTepu3anuy, u3 ¢aiiina niam o0ecneyuTs X PyYHON BBOJ C KJIaBUATYPBHI.

N npenycMoTpeTs  BO3MOXKHOCTH — BbI30Ba  (DYHKIMM — KJacTepU3aluud  C
JIOTIOJTHATEIFHBIM Ha0opoM mapameTpoB: fcm(data, cluster n, options). JlonmosHUTEIEHBIE
apTyMEHTHI HCIIOJIB3YIOTCS JUTSl YIIPABIICHUS IIPOIECCOM KIIACTCPU3AIIHHI:

1) options(1) — mokasarens crenenu aas Matpuiisl U (10 yMOTYAHUIO HYKHO
yCTaHOBUTS - 2.0);

2) options(2) — mMakcuManbHOE KOJMYECTBO HTEPAIUii (0 YMONYAHHIO -
100);

3) options(3) — mpesensHOE H3MEHEHHE 3HAYEHHUH 1eneBoi HYHKIHH (110
YMOJTYaHHIO cenaTh 1e-5);

4) options(4) — otobpaskenre HHPOPMAIMH HA KAKIOM Iare (II0 YMOTIAHHIO
- 1).

KouTtpoJbHble Bonpochl 1o J1adopaTopHoii padote Ne 3
1. B uem 3akmouaercs 3amaua KnacTepusanuu?
2. KakoBbl OCHOBHBIE ATaMbl PEIICHNS 3aa4H KIIACTEPU3ALIUH?

3. Kakoe BIMsIHUE HA KA4ECTBO PEIIEHHS OKA3bIBAOT JIOIOJHUTEILHEIE
rmapameTphbl aropuTMa KiacTepu3anun?
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KoMILIeKT TecTOBBIX 3aJaHUH

Mo JTUCHMILINHE:
«HeueTkasi JIOTUKa»

YK-1: 1. OcHOBHBIC UJIEU TEOPUU HEYETKUX MHOXKECTB OBLIH MPEITI0KESHBI

YK -1: 2. HampaBieHue Hay4yHO-TIPUKJIAIHBIX UCCIIEJOBAHUM, TPUMEHSIOIIEE TEOPHIO HEUETKUX
MHOECTB —

VYK -1: Onpeznenenue NOHATUIO KHEUETKUHN OIIEpaTOp).

1. COBOKYITHOCTB TEOPETUKO-MHOXKECTBEHHBIX OIIEpalluii

2. crienualIn3anys onepanuii HaJ HEeYeTKUMU MHOKECTBaMHU

3. 0060011IeHHOE MpeICTaBIEHUE ONepaliii Ha/l HEUeTKUMU MHOKECTBAMU

4. abcTparupoBaHue OT TJIABHBIX HEYETKUX Olepaiui

VYK -1: 4. I'pynna B3auMoJeiCTBYIOIINX UM B3aUMOCBSI3aHHBIX 3JIEMEHTOB, KOTOPbIE
JIEUCTBYIOT B COOTBETCTBUH C HA0OPOM IIpaBuJI, 00pa3ys €AMHOE 1IETI0€ — ITO
VYK-1: 5. B uem 3akirouaeTcs CMbICI IPUHLIUIIA SMEPPKEHTHOCTH B METO0JI0I MU
CUCTEMHOI'0 MOJIETMPOBAHUSA?

1. 1r060€ CBOMCTBO CUCTEMBI

2. IpOSABJIEHUE HOBBIX CBOMCTB Y CUCTEMBI, KOTOPOI'O HET Y COCTABJISIOLINX

3. Ha3BaHME HOBOT'O CBOMCTBA CUCTEMBI

4. n11060€ CBOMCTBO COCTABIISIOMINX CUCTEMBI

YK-1: 6. Yto noapazymeBaeTcs ol TEPMUHOM «CTPYKTYpa CUCTEMBI»

1. ycroiturnBasi BO Bp€MEHH COBOKYITHOCTh B3aUMOCBSI3EN MEX]y €€

AJIEMEHTaMH WJIN KOMIIOHEHTaMHU

2. KOppEKTHast COBOKYITHOCTb CBSI3€ MEXy 2I€MEHTaMu

3. COBOKYITHOCTbH B3aUMOJEHCTBUI 2JIEMEHTOB CUCTEMBI C BHEIIHEN CPeIOH

4. nonHas COBOKYIHOCTb B3aUMOJIEHCTBUHN C BHEILIHEN Cpel

VK- 1: 7. JlaiiTe onpeseneHne MOHATHIO «CPEAay.

1. COBOKYITHOCTb 3JIEMEHTOB CUCTEMBbI

2. COBOKYITHOCTb 3JIEMEHTOB, HE OTHOCSLINXCS CUCTEME, HO OKa3bIBAIOLMX HA HEE BIUSHUE
3. COBOKYITHOCTb I'JIaBHBIX 3JIEMEHTOB CHCTEMBI

4. COBOKYITHOCTb I'JIaBHBIX BO3JCHCTBUI Ha Cpey

VK-1: 8. JlaiiTe onpenencHue MOHATHIO «I10ICUCTEMAY.

1. cuctema, BIOKE€HHas B UICXOHYIO, M Y4aCTBYIOLIas B €€ CTPYKTYPE, KaK dJIEMEHT
2. COBOKYITHOCTB BJIO)KEHHBIX B3aHMMO/ICHCTBHI CUCTEMBI

3. COBOKYITHOCTbH B3aUMOJEHCTBYIOIINX 3JIEMEHTOB CUCTEMBI B CPEIE

4. BCE DJIEMEHTBI CUCTEMBI

VK-1: 9. laiiTe onpeaeneHre NOHATHIO «METACUCTEMa.

1. COBOKYITHOCTB B3aMMOJIEUCTBUI B CUCTEME

2. UCXOJHasi CUCTEMA, KOTOPasl HE SIBISETCS MOACUCTEMOM IPYroi CUCTEMBI

3. COBOKYITHOCTb 3JIEMEHTOB BHEIIHEN CPEe/Ib

4. COBOKYITHOCTB 3JIEMEHTOB B3aMMOJEHCTBYIOIUX CO CpeAO

VYK-1: 10./aiiTe onpeneneHue NOHATHIO «IIpoIiecc (HYHKITMOHUPOBAHUS.

1. mpouecc, oTpaxarouil CTPYKTYpY CUCTEMBbI

2. Ipo1EeCcC OTpakaroUMi MOBEJEHNUE CUCTEMBI BO BPEMEHH U B IIPOCTPAHCTBE

3. mporecc, OTpa)karoluii IOBEACHUE CUCTEMBI BO BPEMEHU U MPECTABICHHBIN Kak
MocJieI0BaTeIbHOE U3MEHEHUE €€ COCTOSHUI

52



4. mpotiecc U3MEHEHUs TIOBEJICHUSI CHCTEMBI

[TK-1: 11.00cHOBHBIE METOIBI TOCTPOCHUS (DYHKIIMIA MPUHAIC)KHOCTH
ITIK-1: 12.HedyeTko€ MHOXKECTBO SIBIISICTCS , €CTTETO (PYHKITHS
NPUHAJISKHOCTH SIBJISICTCS YHUMOAAIbHON

[TK-1: 13.J]IaHO HEYETKOE MHO>KECTBO.
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[IK-1: 14. Jlano HEYeTKOE MHOXECTBO.
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[TK-5: 15.®yHKIMs TpUHAUIEKHOCTH N300paKeHHAs Ha PUCYHKE
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[1K-5: 17. UndopmanronHo-10rH4ecKast MOJieb, IOCTPOEHHAs! HA OCHOBE TEOPUHU

HEYETKNX MHOKECTB U HEUETKOM JIOTUKA COOTBETCTBYET MOHATHIO MOJEIIH.
[TK-5: 18./laliTe onpeneneHNe MOHITHIO «JTMHTBUCTUYECKAs] HEOTIPEICTICHHOCThY.

1. KoTM4YeCTBEHHAs! HEOIIPEIEICHHOCTh COOBITHS

2. HEOMPECACIICHHOCTE B IOHMMAaHUHU TCPMHUHOB €CTECTBEHHOT'O SA3bIKa 1 HEBO3MOXKHOCTH OLICHKHU
VCTUHHOCTH WJIN JIOXKHOCTH TE€X BbICKa3bIBaHMil, B IOCTPOCHUH KOTOPBIX OHU yYacCTBYET
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3. BEpOSITHOCTb COOBITHS, KOTOPast MOKET MPOU30UTH

4. BEpOSITHOCTH MEPbI MPaBIONOA00MS, KOTOpast HallpaBJieHa Ha OLEHKY UCTUHHOCTH
BBICKA3bIBAHUU

ITK-1: 19.Kakum MaTeMaTH4eCKUM OOBEKTOM SIBIISIETCS «YHUBEPCYM.

1. Kk;Taccuueckoe MHOXKECTBO

2. HEYETKOE MHOKECTBO

3. uaTepBaN QyHKIUH

4. MaTpHIla BEKTOPOB

[1K-1: 20.Ha3zoBuTe popmbl 3a1aHISI HEYETKOTO MHOXKECTBA.

1. aHanuTHYECKN

2. IepevYnCICHUEM

3. UHTErpaIOM

4. rpapom

ITK-5: 21.B yem cMbIca GyHKIIUH PUHAIICKHOCTH

1. Mepa HanM4UMs YKa3aHHOT'O CBOMCTBA

2. Mepa cpaBHEHHS MOITHOCTH YHUBEpPCYMa

3. pacCTOSIHHE MEX]1y COCETHUMH dJIEMEHTaMU

4. Mepa NPUHAIICKHOCTHU dIIEMEHTa YHUBEPCYMY

IIK-5: 22.Ecii HOCHUTENh HEYETKOIO MHOKECTBA KOHEYEH, TO HEYETKOE MHOKECTBO SIBIISIETCS

[1K-5: 23./]aiiTe onpeneneHue MOHATHIO «OECKOHEYHOE HEYETKOE MHOXKECTBOY.
1. ecu ero HOCHUTENb O€CKOHEUEH
2. €CII €ro HOCUTEIh KOHEYCH
3. eciiu ero HOCUTENb €CTh QYHKIUS
4. eclii ero HOCHUTEJb €CTh OTOOpaKEHUE
[TK-5: 24.Yt0 n300paxeHO Ha PUCYHKE
l'«a(lIJ

o8 borssas
CBfamammraraans
CAf-smnnns
02f----v-=- . !

0

0 iC

1. aIeMEHTBI YHHBEPCYMa HEUETKOTO MHOYKECTBA

2. rpaduK QYHKIMH MPUHAJJIEKHOCTH HEYETKOTO MHOYKECTBA
3. TpanenueBuHas QyHKIMS MPUHAAICKHOCTH

4. a1pO HEYETKOI0 MHOKECTBA

[1K-5: 25. Ha pucynke nzo0paxeHa GyHKIUS TPUHAUIEKHOCTH
Mﬁﬁ

03
CH
CA4
0z

0

[1K-5: 26. Ha pucynke uzobpaxeHa (byHKIMS TPUHAIEKHOCTH.
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[TK-5: 30.DyHKINS TPUHAUICKHOCTH U300paKCHHAsT HA PUCYHKE

3.curmouanibHas S-obpa3Hast

2.muHeiHast Z-o0pa3Has
4. TpeyronbHas

1 TpancuueBruHas
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[K-1: 31.®yHKIMSA NPUHAUICKHOCTH, U300paKeHHAsE HA PUCYHKE, SBIISCTCS
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1 .BBIYKJIO-BOTHYTast
2.BOTHYTOMU
3.KpuBOU
4.BBINTYKJION
[TK-1: 32. Pe3ynbpTaToM Kakoi oneparyu sBISIeTCs 3aKpalleHHast 00J1acTh
] Ralx) Helx)
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1. nepeceuenue
2. IOIIOJIHEHHE K A
3. oObeauHEHUE
4. nononHenue x B

[TK-1: 33. 3akpamieHnast 00J1aCTh SIBJISIETCS PE3yIbTATOM OIIEPAIUN
Haz) Hax)
i e, PO

[1K-1: 34.Kakue ObIBatOT aJIbTEpHATHBHBIE ONEPAIH HA/I HEYETKUMHU MHOKECTBAMU
1. MUHUMaKCHBIE

2. anrebpanyeckue

3. OorpaHUYEHHBIE

4. rpaHUYHBIE



TeMBI JOKJIA0B
no aucuumianae «HedeTkast JIOrHKa»

MHOTr03HaYHbIC JIOTHKH

Hogsie uccnenoBanus B 001aCTH TEOPUU HEYETKOM JTIOTUKH
[TpuMeHeHHe aTOPUTMOB HEYETKOM JIOTHKU
CoBpeMeHHOE COCTOSTHHE UCCIIC0BAHM B 00JIaCTH aBTOMATU3ALMH PACCYKICHUN
Bosmosxnoctu npunoxenus Matlab «Fazzy Logic»
da3u-aNropuTMHU3aIUs 337a91 PEeTyITUPOBAHUS
[Tpouenypa dazu-noruku: dazupukamms

[Tpouenypa dazu-noruku: HHPEpeHIUs

. IIpouenypa ¢a3u-moruku: arperupoBanme

10. Tpouenypa dazu-noruku: aedasudukamnus

11. Cucrema peryJupoBaHUsl YPOBHS )KHUJKOCTH B pe3epByape
12. TIpomopuroHAIBHO-UHTETPATLHBINA (Ha3H-PETYIATOP

CoNoA~WNE
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5. MeTtoguyeckue MaTepuaJbl, ONpeae/sionye Npoueaypbl OHeHMBAHNS KOMIIETCHIIUH
5.1 Kpurepuu onieHKH OTBETa Ha 3a4eTe:

OTtBeT 00yuarouierocs Ha 3a4€Te OLIEHUBAETCS OJHOM U3 CIIEIYIOIIHUX OLIEHOK: «3a4TEHO»
U «HE3aYTEHO», KOTOPHIE BBICTABJISIOTCS IO CIEIYIOLIUM KPUTEPHUIM
Ouenka «3aumeHo0» 6bICMABNACHICA 00YHAIOUEMYCA, eCTIU:
JaHbl HCYEPNBIBAIOIIME M OOOCHOBAaHHBIE OTBETHl Ha  IIOCTABJICHHBIE BOIPOCHI,
IIPAaBUJIBHO; IIPU OTBETAX BBLAEIAIOCH INIABHOE, BCE TEOPETUYECKUE ITOJIOKEHHS YMEIIO
YBSI3bIBAJIUCh C TPEOOBAHUAMH PYKOBOISIIUX JOKYMEHTOB; OTBEThl OBLIM YETKUMH U
KpaTKUMH, a MBICJIM U3J1arajuch B JIOTUYECKOHN MOCIEA0BATEIBHOCTH; [TI0Ka3aHO YMEHUE
CaMOCTOSITEJIbHO ~ aHAJIN3UPOBaTh (AKThl, COOBITUS, SIBIEHHS, MpPOLECCHl B UX
B3aUMOCBS3U U JUAIEKTUYECKOM Pa3BUTHUH;
JaHbl TIOJIHbIE, JOCTaTOYHO OOOCHOBAaHHBIE OTBEThl Ha IIOCTABJICHHBIE BOIPOCHI,
IIPABUJIBHO pEUICHBbl IPAKTUYECKUE 3aJaHus; IIPM OTBETAaX HE BCErAA BBIICIUIOCH
IJIaBHOE, OT/IEJIbHBIE IIOJIOKEHUSI HEJIOCTaTOYHO YBS3bIBAIUCh C TPEeOOBaHUSAMU
PYKOBOJSIIMX JIOKYMEHTOB; OTBETbI B OCHOBHOM OBUIM KpaTKMMH, HO HE BCeriaa
YETKUMU,
JlaHbl B OCHOBHOM IPaBUJIbHBIE OTBETHI HA BCE MIOCTABJIEHHBIE BOIIPOCHI, HO 0€3 JOKHOMN
rTyOUHBI 1 0OOCHOBAHUS, Ha YTOUHSIOLIME BOIPOCHI JaHbl IIPABUIIbHBIE OTBETHI; OTBETHI
OBUIM MHOTOCJIOBHBIMHU, HEUETKUMH M 0€3 IOJKHOHN JIOTMYECKOH MOCIEI0BATEIbHOCTH;
Ha OTJEJIbHBIE IONIOJHUTEIbHBIE BOIIPOCHI HE IAHBI I0OJI0KUTEIBHBIE OTBETHI.
Ouenka «He3aumeH0» 6bICMABAACHICA 00YUAIOUWUMCA, eCIU:
OTBETHl KOTOPBIX, HOCAT HECUCTEMATU3UPOBAHHBIA, OTPBIBOYHBIN, ITOBEPXHOCTHBII
XapakTep, Korja oOydaroluiics He MOHUMAET CYILIECTBA U3JIaraéMbIX UM BOIPOCOB, YTO
CBHUJIETEJILCTBYET O TOM, YTO OH HE MOXKET Jajiblle MpOJOJDKATh OO0y4YeHUEe WIH
MPUCTYNATh K MPO(ECCHOHANBHOW AEATEIBHOCTH 0€3 TOMOJHUTEIbHBIX 3aHSATHH 10
COOTBETCTBYIOIIEH TUCLIUILIMHE

5.2 Kpurepuu olleHKH KOHTPOJILHOI padoThI:

- KOMIUYHO» 8bICMABTIACMCS 00YYAIOWEMYCH, eCTIU:

e JaHbl HCYEPNBIBAIOIIME U OOOCHOBAaHHBIE OTBETHl HAa BCE IOCTABJIEHHBIE BOIPOCHI,
NPaBUIIBHO;

® TIpU OTBETAX BBLICISUIOCH TJABHOE, BCE TEOPETUUECKHE TTOJIOKEHUSI YMEJIO YBS3BIBAINCH
¢ TpeOOBaHUSAMU PYKOBOSIIUX JOKYMEHTOB;

e OTBETHl OBUIM YETKUMH ¥ KPAaTKUMH, a MBICIM U3JIarajiuch B JIOTHYECKOU
MIOCJIEIOBATEBHOCTH;

® [I0Ka3aHO YMEHHE CaMOCTOATENbHO aHAIM3UPOBaTh (AKThl, COOBITUSA, SBICHMS,
HPOIIECCH B UX B3aUMOCBSI3U U JUATIEKTUUECKOM Pa3BUTHH;

- OYeHKAa «XOPOULON:

® JaHbl TIOJIHBIE, JOCTaTOYHO OOOCHOBAHHbIE OTBETHl Ha IIOCTaBJIIEHHBIE BOIPOCHI,
NPaBUJIBHO PEIIeHBl MPAKTUYECKHUE 3aaHNUS;

® TIpH OTBETaX HE BCErla BBIICISUIOCH TJIIABHOE, OTACIBHBIC IMOJIOKEHHS HEIOCTaTOYHO
YBSI3BIBAIINCH C TPEOOBAHMSIMH PYKOBOISIINX TOKYMEHTOB;

® OTBETHl B OCHOBHOM OBITH KPaTKUMH, HO HE BCET/1a YETKUMHU.

- OIICHKA «Y/I0BJIETBOPUTEIILHOY:

® JIaHBI B OCHOBHOM ITPAaBHJIbLHBIE OTBETHI HAa BCE TIOCTABICHHBIE BOMIPOCH], HO 0€3 TOIKHON
TTyOUHBI 1 0OOCHOBAHHMS

® Ha YTOYHSIOIIUE BOIPOCHI JaHbl IPABUIIbHBIE OTBETHI;

® [IpH OTBETaX HE BBIICISIIOCH TJIABHOE;

e OTBETHl OBIM MHOTOCJIOBHBEIMHM, HEUYETKMMH W 0€3 JO/KHOM  JIOTHYECKOM
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MOCJIEI0BATEIbHOCTH;

® Ha OTJIeJbHBIE JOMOJHUTENIbHBIE BOIIPOCHI HE JaHbl OJIOKUTEIbHBIE OTBETHI.

- OYeHKa «Hey008IemBOPUMENLHOY!

e HE BBIIOJHEHb TpeOOBaHMS, MpPEIbsABISEMble K  3HAHUSIM, OLIEHHUBAEMBIM
“yIOBJIETBOPUTEIBLHO .

5.3. Kpurepuu onieHKM 0TBeTAa HA KOJJIOKBHYMe:

- KOMAUYHOY BbICINABIACCA 00YUAIOWEMYCH, eCllU:

e  JIaHbl MCYEPHBIBAIOIINE U OOOCHOBAHHBIE OTBETHl Ha BCE MOCTABJICHHBIEC BOIPOCHI,
MIPaBUJIBHO;

e IpU OTBETaX BBUICTSUIOCH TJABHOE, BCE TEOPETHUECKUE TIOJOKEHUS yMeEJo
YBSI3BIBAIKCH C TPEOOBAHUSAMH PYKOBOISIIHNX JOKYMEHTOB;

e OTBeThl OBUIM YETKUMU U KpPATKUMH, a MBICIM U3JArajluch B JIOTMYECKOM
MOCIIEI0BATEIbHOCTH;

® [I0OKa3aHO YMEHHME CaMOCTOSITEIbHO aHAJIM3UPOBAaTh (DAKTHI, COOBITHS, SIBICHHUS,
MIPOIIECCHI B UX B3aUMOCBSI3U U IUAJICKTHICCKOM Pa3BUTHH;

- OYeHKA «XOPOUON.

e JaHBI TOJHBIC, JOCTATOYHO OOOCHOBAaHHBIC OTBETHI HAa TOCTABICHHBIC BOIIPOCHI,
MPABUJIbHO PEIICHbI MPAKTUYECKUE 3aaHMs,

e [IpU OTBETaxX HE BCETJIa BBIICISUIOCH TVIABHOE, OT/CIIBHBIC TIOJIOKEHUS HEAOCTATOIHO
YBSI3BIBAIKCH C TPEOOBAHUSAMH PYKOBOISIINX JOKYMEHTOB;

®  OTBETHI B OCHOBHOM ObLIN KPATKUMH, HO HE BCETJa YETKUMHU.

- OIICHKA «Y/IOBJIETBOPUTEILHO:

e JaHBl B OCHOBHOM TIPaBUJIbHBIC OTBETHI Ha BCE IOCTABJICHHBIC BONPOCHI, HO 0e3
JIOJKHOM TITyOUHBI 1 000CHOBaHUS

e  Ha yTOYHSIOIINE BOIPOCHI JaHbI IPABUIBHBIE OTBETHI;

®  [IpU OTBETaX HE BBIIEISIOCH TTIABHOE;

e OTBETHl OBUIM MHOTOCJIOBHBIMH, HEUETKHMMHU U 0€3 [JOJDKHOM JIOTHYecKoi
MOCJIEI0BATEIbHOCTH;

®  Ha OTJIeJbHBIE JOMOIHUTENIBHBIE BOIIPOCHI HE JaHbI OJOKUTEIbHBIE OTBETHI.

- OYeHKa «Hey0081emEOPUMETILHON:

e HC BBINIOJIHEHB TPEOOBAHUS, TMPEABABIAEMbIC K 3HAHHUSIM, OICHUBAEMBIM
“yIOBIETBOPUTEIHHO.

5.4. Kputepun onieHKH JIOKJIAT0B:
- OLIEHKA «3a4TE€HO)» BBICTABJIAETCS 00ydaromeMycs, €CIIu:
® TEeMa COOTBETCTBYET CONEPKAHUIO TOKIIAa;

® IHMPOKHMU KPYT U aI€KBaTHOCTh UCIIOJIb30BAHUS JIUTEPATYPHBIX UCTOYHUKOB 10
npobieme;

® TIpaBWIbLHOE OOPMIIEHHE CCHUIOK HAa HCIIONB3YEMYIO JTUTEPaTypy;

® OCHOBHBIE MOHATHS MIPOOIEMBI H3JI0KEHBI JOCTATOUHO MOJHO U IITYOO0KO;
e OTMEYEHA TPAMOTHOCTH U KYJIbTypa U3JI0KECHHS,;

e coOmoneHs! TpeboBaHMs K 0(OPMIIEHUIO U 00BEMY JIOKIIA/Ia;

e MaTepHall CHCTEMAaTH3HPOBAH U CTPYKTYpPHUPOBAH;

e cjenaHbl 0000IIEHHS U COMTOCTABIICHUS Pa3JIMYHBIX TOUCK 3PCHHUS 10
paccMaTpuBaeMOMY BOIIPOCY;

¢ CJACJIaHbl U apIryMCHTHUPOBAHbI OCHOBHLIC BBIBO/IbBI,
® OTYCTIMBO BHJHA CaMOCTOATCIbHOCTD CY)K)IGHI/II\/II;
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- OIICHKAa «HC 3a4TCHO».
® COHACPKaHHUC HC COOTBCTCTBYCT TCMC,
® JINTCPATYPHBIC HCTOYHUKHU BI>I6paHBI HEC I10 TEMC, HE aKTYyaJIbHBI,
® HCT CChIJIOK Ha MCIIOJBb30BaHHBIC UCTOYHHUKH HH(l)OpMaI_II/II/I;
® TCEMa HEC paCKphITa,

® B M3JIOXKCHHH BCTPEYACTCS OONIBINIOE KOTUIECTBO OphorpaduiecKux u
CTUJINCTHYECKHUX OIIHOOK;

e TpeboBaHUs K 0QOPMIICHHIO H 00bEMY MaTepHalia He COOJIIOICHBI,

® CTPYKTYpa JOKJIaja He COOTBETCTBYET TPEOOBAHHMSIM METOUUCCKUX YKA3aHU;
® HE NPOBEJCH aHAIM3 MaTepuayoB pedepara;

® HET BBIBOJIOB.

5.5 Kputepumn o1ieHKH JIaDOPaTOPHBIX PadoT:
- OII€CHKa <«OTJHMYHO» BBICTABIIACTCA 06yqa10meMycsl, CCJIM JaHbl HMCYCPIIBIBAIOIINEC U
00OCHOBaHHBIC OTBETHl Ha BCE IOCTABJICHHBIC BOIPOCHI, MPABWIBHO PEIICHBI JTA0OpaTOPHbBIE
3a/laHus, TPH OTBETaX BBIASISUIOCH TJABHOE, BCE TEOPETUYCCKUE TIOJIOKEHUS YMEJO
YBSI3BIBAJIUCH C TPEOOBAHUSMHU PYKOBOJISIIUX JJOKYMEHTOB, OTBEThI ObLITH YETKUMHU U KPATKHMH,
a MBICJIM M3JIarajluCh B JIOTHYECKOW TOCIIE0BATEIILHOCTH, TOKA3aHO YMEHUE CaMOCTOSTEIBHO
aAHAJTM3UPOBATh (AKThl, COOBITUS SBJICHHUS, MPOIECCHI B UX B3aUMOCBS3U U JTUATICKTUYCCKOM
pa3BUTUM.
- OIICHKA «XOPOIIO» BBICTABISICTCS OOydYalOUMIEeMyCsl, €CJIM JaHbl TIOJHBIC, JOCTATOYHO
00OCHOBaHHBIC OTBETHl Ha IIOCTABJIEHHBIC BOMPOCHI, TMPABWIBHO pEIICHBI J1abopaTOpHBIE
3aJ[aHUs; TIPH OTBETAaX HE BCET/Ia BBIACISUIOCH INIABHOE, OT/EIIbHBIC MOJIOKEHHSI HEJOCTATOYHO
YBSI3BIBAIMCH C TPEOOBAHUSMHU PYKOBOJALIMX JOKYMEHTOB; OTBETHI B OCHOBHOM OBbLIU
KpPaTKHMH, HO HE BCET/Ia YSTKUMH U 110 CYIIECTBY;
- OIICHKA «Yy/I0BJIETBOPHUTEIBHO» BBICTABISICTCS OOydYaIOIMIEMyCs, €CIH JaHbl B OCHOBHOM
MpaBUIIbHBIE OTBETHl HA BCE TIOCTaBJICHHBIE BOMPOCH, HO 0€3 JOIDKHOW TIyOMHBI H
06OCHOBaHI/I$[; Ha YTOUHAIOIMUC BOIPOCHI JdaHbl IMPABUJIBHBIC OTBETBHI; IIPU OTBETAX HC
BBIJICTISUIOCH TTIAaBHOE; OTBETHI OBLIM MHOTOCTIOBHBIMH, HEYETKUMHU U 0€3 JOJHKHOMN JIOTUYECKOM
MOCJICAOBATCIIBHOCTU, HAa OTHCJIBHBIC JOIMOJHUTCIBHBIC BOIIPOCHI HE AAHBI IMOJIOXUTCIIBHBIC
OTBETHI;
- OIICHKA «HEY/AO0BJIETBOPUTEIBLHO» BBICTABIISCTCS O0YJArOIIEMYCs, €CITM JITaHbI HENPABIILHBIC
OTBETHI Ha OOJBIIMHCTBO BOMPOCOB; OOYJAIOIINUNCS MyTAETCS B ONPEACTICHUSIX U TOHATHUAX; HE
BJIAACCT MPAKTUYICCKUMHU HABBIKAMH PCIICHUS 3a/1a4.

5.6. Kputepuu onieHMBaHUs TeCTHPOBAHUSA
IIpu TectupoBaHuM Bce BepHble OTBeThl OepyTcs 3a 100%.
90%-100% oTau4HO
75%-90% xopor1o
60%-75% ynosnerBoputenbHO MeHee 60% HeymI0BIETBOPUTENHHO
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