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1. EJIX OCBOEHUS JUCHUIITIMHBI

OCHOBHOM 1€JIbI0 OCBOCHUS ITUCIUTIINHEI «HedueTkas noruka sBIsIeTCs;

e (hopMHUpOBaHKE Y OOYUAIOIITUXCSI CTIOCOOHOCTH OCYIIECTBIISITh KPUTHIECKUN aHATTN3 MTPOOJIEMHBIX
CUTYyallMii Ha OCHOBE CHCTEMHOTO MOAX0/1a, BEIPA0aThIBATh CTPATETUIO EHCTBUH, CIIOCOOHOCTH
HCIIOJIB30BATh U pa3BUBATb MCTO/bl HAYUYHBIX I/ICCJ'ICJIOBaHI/Iﬁ U MHCTPYMCHTApH B oOiacTu
MPOEKTUPOBAHMS U yIPaBICHUS HHPOPMAIIMOHHBIMH CUCTEMaMU B 9KOHOMUKE;

® O3HAKOMJICHHUC 06yanOH_[I/IXC$I C OCHOBAMH TCOPHUU HCUCTKUX MHOKCCTB, OCHOBHBIMU MMOHATUAMHU U
npaBwiiaMu (ha33UIOrHKH, BBIOOP METOAMK M CPEICTB PEIICHUS MIPUKIIAIHBIX 3a7au.

3amayu Kypca:

® N3yUCHHUEC OCHOBHBIX METOI0B HEYETKOU JIOTUKH,

e (hopMupOBaHUE CIIOCOOHOCTH MPUMEHSITH COBPEMEHHbBIE METOIbl U HHCTPYMEHTAJIbHbIE CPEJICTBA
MPUKIATHON HHDOPMATUKH JIJIsl aBTOMATU3alMU U HHPOpMATH3AIMK PEIICHUS TPUKIAIHbIX 33124
Pa3IMYHBIX KJIACCOB U CO3AaHUS MH()OPMAIIMOHHBIX CHCTEM;

e (hOPMHUPOBAHKE YCTONYMBBIX HABBIKOB MPAKTHUECKOTO MCTIOIB30BaHUS 0a30BbIX METOIUK
HEYETKOU JIOTHKH.

2. MECTO JJUCIUILJIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITPOI' PAMMBI

2.1. lucuumuinaa «HedeTkas 1OTMKa» OTHOCUTCS K JTUCIUILUIMHAM IO BEIOOPY 4acTH, GOpMUPYEMOid
y4acTHUKaMU 00pa3oBaTelbHbIX OoTHOUIEeHUH broka 1. Jucuumiuael (MOay/H), UMEET TECHYIO CBSI3b
C IPYTUMH AUCUUIUIMHAMMU.

2.2. B tabnuie mpuBeAEHbI MPEAIIECTBYIONINE U MOCIEAYIOIUE AUCHUIUIMHBI, HAlpaBiICHHbIE Ha
(dbopMUpOBaHNE KOMIETCHIINNA JUCIUILTUHBI B COOTBETCTBUU C MaTpuIlei komrereHuii OI1.

IIpexmecTBY0OIIHE U TOCETYIONHE THCIHIINHBI,
HAaNpaBJeHHbIe HA (POPMHUPOBAHUE KOMIIETEHUM I

Ne
w/ IIpenmecTByomue JMCHUIITHHBI Iocaexyromme THCHUTIIUHBI
1 [TpousBocTBeHHAs MpakTUKa (Hay4Ho- | [Ipon3BoICTBEHHAS MPAKTHKA (TEXHOIOTHYeCKast
HCCIIeI0OBaTeNIbCKasl MPAKTUKA) (IpOEKTHO-TEXHOJIOTMYECKasl) IPAKTHKA)

3. INTAHUPYEMBIE PE3YJIbTATHBI OBYUEHUS

[Inanupyemble pe3yabTaThl OCBOeHHsI oOpaszoBarenbHON mporpammel (OIl) — xomnereHunn
00yyaromuxcs onpeaessoTes TpeOOBaHUAME cTaHAapTa 1o HanpasieHuto noarorosku 09.04.03
[Tpuxnagnas nHGopMaTHKa U GOPMUPYIOTCS B COOTBETCTBUU ¢ MaTpHIiei kommereHmii OI1

Howmep/
Ne HEHTERC HaumeHOBaHHME KOMIIETECHITHH B pesynbrare u3y4eHus AUCIUTUTAHBI
n/n (unu ee yacTH) oOyyaromuecs JOJKHBIL:
KOMIIETEHIIMH
1 2 3 4
1. | VK-1 Cnocoben ocymecTBisATh | YK — 1.1 JIornuHo U apryMeHTUPOBAHHO
KPUTUYCCKHIA aHanmu3 | (opMUpPYET COOCTBEHHBIC CYXKICHUS U

MPOOJIEMHBIX ~ CHTYyaIlMid Ha | ONEHKH MPH aHAJIN3e TMPOOJIEMHBIX

OCHOBE CHUCTEMHOIO MOJXO[a, | CUTyaluui

BbIpa0aThIBaTh crpareruio | YK — 1.2 OcymiecTsisier aHamu3

NenCcTBUI pOOJIEMHBIX CUTyalluii Ha OCHOBE
CUCTEMHOT'0 TIOIX0/1a TIpH (hopMaTH3aIuu
NPUKIAAHBIX 33]1a4

YK - 1.3 PazpabaTsiBaeT U

3




COJIEpKaTeIbHO apryMEeHTHUPYET
CTpaTervi0  MPaKTUYECKOTO  PELICHUS
npoOJIeMHOM ~ CUTyallud  Ha  OCHOBE
CUCTEMHOTO W  MEXIAUCUUTUIMHAPHOTO
HOJIXO/I0B
2 IK-1 Cnocoben  wucnonb3oBath U | [IK-1.1 Mcnonb3yeT MeTOIbI HAYYHBIX
pa3BUBaThb METOJAbl HAYYHBIX | UCCIIEJOBAHUM U MHCTPYMEHTApUS B
UCCJIETOBaHUM U | 00JaCTH MPOESKTUPOBAHUS U YIIPABICHUS
WHCTPYMEHTapusi B 00JacTu | ”HPOPMALIMOHHBIMU CUCTEMaMH B
MIPOEKTUPOBAHMUS U | DKOHOMHUKE
yIIpaBICHUA [1K-1.4 Beimonnsietr paboThl O
nH(OPMALIMOHHBIMU MoienupoBanuto npukiagaeix MC u
CUCTEMAaMH B SKOHOMMKE MOHHUTOPUHTY MPHUKIATHBIX U
MH(GOPMaLIMOHHBIX MTPOLIECCOB
IPENIPUITHS U OpraHU3alui COIIACHO
COBPEMEHHBIM CTaHAapTaM
MH(POPMALIMOHHOTO B3aMMOACUCTBUS
CUCTEM, OCHOBAM MEHEPKMEHTA, B TOM
qHCIIe MEHEDKMEHTA KauecTBa
[IK-1.5 [TpumeHsieT COBpeMEHHbIE METO/IbI
Y MHCTPYMEHTAJIbHBIE CPEJICTBA
HNPUKIATHON HH)OPMATUKY TIPU
BBIINIOJIHEHUH HAYYHBIX UCCIIEIOBAaHUM
3 ITK-5 Cnocoben npuMeHsTh | [IK-5.1 [IpumeHsieT coBpeMeHHbIE METOIbI
COBPEMEHHBIE  METOABl U | U MHCTPYMEHTAJIbHbIE CpelCTBa
WHCTPYMEHTAJIbHbIE CpEACTBA | MPUKIIATHON MH(OPMATHUKH JUISE
MPUKIaIHON  HMH(OPMATHUKH | aBTOMATU3allud ¥ HUHDOpMATH3AIHNH
TUIs aBTOMAaTHU3ALNH U | peleHus] MPHUKIAIHBIX 3a/1ad Pa3InyHBIX
uHpOpMATHU3aLMU  PEIICHHUs | KJIacCOB M CO3JaHus WH(POPMAIMOHHBIX

NPUKIAAHBIX 3a1a4 pa3IndHbIX

KJIaCCOB 51 co3JaHus
MH(OPMALIMOHHBIX CUCTEM
Ppa3InYHBIX KJIacCOB u

co3gaHusg  MHGOPMALMOHHBIX
CUCTEM

CUCTEM
[1K-5.4 Pa3pabaTpeiBaeT MHCTPYMEHTHI U
METO/IbI MIPOEKTUPOBAHUS OusHec-
IIPOLIECCOB 3aKa3uMKa AJIs aBTOMaTH3alUuu
1 nH(GOPMATU3ALNN PEIIEHUS] TPUKIIATHBIX
3a/a4 pas3IMYHbIX KJIAcCOB U CO3JaHMS
MH(OPMALIMOHHBIX CUCTEM

[IK-5.6 Omnpenensier METOABI U CPENICTBA
3¢ (eKTUBHOrO  pemeHuss MPUKIATHBIX
3a/1a4 B YCJIOBUSAX HEONPENEIEHHOCTH

4. CTPYKTYPA U COAEP)KAHUE TUCHUILIAHBI
4.1. OFBEM JUCHHUIIJIMHBI U BUbI YYEBHOU PABOTbBI
Ounasi ¢popma 00yueHus

Cemectpsl
Buj yueoHoii padoThI Bcero yacos Ne 4
4acoB
1 2 3
AyauTopHasi KOHTaKTHasi padora (Bcero) 36 36
B ToM uucne:




Jlexuuu (JI) 12 12
[Ipaktuueckue 3ausarus (I113), Cemunapsi (C)
Jlaboparopusie paboTs (JIP) 24 24
KonrakTHas BHeaynuTopHas padora, 17 17
B TOM YHCJIE!
WNunuBuayanbHble U TPYIIOBBIE KOHCYJIbTALIUU 1,7 1,7
CamocrosiTesbHas padora odyuyarwiierocsi (CP) (Bcero) 70 70
PaboTa ¢ KHW)KHBIMU UCTOYHUKAMU 12 12
PaboTa ¢ 371eKTpOHHBIMM HCTOYHUKAMH 12 12
IToaroroBka K 1a00paTOPHBIM 3aHATUSAM 10 10
IToaroToBKa K KOJJIOKBUYMY 5 5
BrInonHeHne KOHTPOJIbHOW PabOTHI 6 6
IToaroroBka nokiana 5 3
[ToaroroBka K TEKylieMy T€CTOBOMY KOHTPOJIIO 10 10
[ToaroroBka k mpomexyrouHomy kontposto (I111K) 10 10
IIpomexyToOUHAST aTTEeCTAUSA 3auer (3) 3 3
[Ipuewm 3au., yac 0,3 0,3
HUTOI'O: Ob6mas TpyaoeMKocTh | 1aCOB 108 108
3ad4. ell. 3 3




3aounas popma oOyueHus

Cemectpsl
Bun yueOHoii padoThl Bcero yacos Ne 4
4acoB
1 2 3
AyauTOpHasi KOHTAKTHas padora (Bcero) 10 10
B Tom uucne:
Jlexmuu (JI) 4 4
[Ipaktuueckue 3auarus (I113), Cemunapsi (C)
Jlaboparopusie padboTs (JIP) 6 6
KonTakTHas BHeayanTopHasi padora, 1 1
B TOM YHCIIE!
NunuBuayanbHbIE U TPYIIIOBBIE KOHCYIBTAIIUN 1 1
CamocrosiTesbHas padora odyuyarwiuierocsi (CP) (Bcero) 93 93
PaboTa ¢ KHW)KHBIMU UCTOYHUKAMU 12 12
PaboTa ¢ 371eKTpOHHBIMH HCTOYHUKAMH 12 12
IToaroroBka K 1a00paTOPHBIM 3aHATUIM 12 12
IIpocMOTp M KOHCIIEKTHPOBAHUE BHJICOICKIIUNA 7 7
[TonroroBka K KOJUIOKBUYMY B 5
BrImoHeHNEe KOHTPOJIEHOW PadOTHI 20 20
[ToaroroBka nokiana 5 3
[ToaroroBka K TEKyIieMy T€CTOBOMY KOHTPOJIIO 10 10
[ToaroroBka k mpomexytounomy kontposo (I1T1K) 10 10
ITpome:kyTOUHAs aTTECTALMS 3auer (3) 3 3
[TpuewM 3aud., yac 0,3 0,3
CPO, uac. 3,7 3,7
HUTOTI'O: O6mas Tpya10eMKOCTh 9aCOB 108 108
3ad4. ej. 3 3

4.2. COAEP KAHUE JUCHUIIVINHBI

4.2.1. Pa3nesbl (TeMbI) TUCHHUIJIHMHBI, BUbI Y4€OHOH AeATEJIHLHOCTH U (JOPMBI KOHTPOJIS

Ounas ¢opma o0ydeHHs1

Buasbi yueoHoii .
DopMbI TEKyILLEH
AeAITeIbHOCTH, BKJIOYas "
Ne HaumenoBanue CaMOCTOSITeIbHYI0 padoTy .
Ne NPOMEKYTOYHOM
ceme pasaeJa (TemMbl) o0yyarmmxcs
n/n aTTrecTanuu
cTpa AMCHUIIMHBI (B yacax)
BCe
J | JP | 113 | CP
ro
1 2 3 4 5 6 7 8 9
4
Konnoksuym,
Tema 1. Onepauuu Ha - 3anuTa
1, patt 2 | 4 10 | 16 |27 3
€IMHUYHOM MHTEpBAJIC nabopaTtopHoi
paboThI




Tema 2.Heuerkue TEKyUIUH
MHO>KECTBa u TECTOBBIN
2. orepanuy HaJl HUMU 2 4 - 10 16 | koHTpONB, 3ammTa
nabopaTtopHoi
paboThl
Tema 3.Heuetkue Komnnoxsuywm,
COOTBETCTBUS u TeKYIIHi
oTHolIeHusA. Heuerkue TECTOBBII
3 yucna 4 6 i 20 30 | KOHTPOIDb, 3allluTa
1a00paToOpHOit
paboTHl,
KOHTPOJIbHAS
pabora
Tema 4. Heuerkue Hoxian, Texkymun
peNsSILIMOHHbIE TECTOBBIN
4. YpaBHEHHSI U CUCTEMBI | 2 6 - 20 28 | KOHTpOJIb, 3aIUTA
JIOTHYECKOI0 BBIBOJIA nabopaTtopHoi
paboThI
Tema 5. Heiipo- Texymmit
HEYETKHE CHCTEMBI. TECTOBBIN
5. 2 4 - 10 26 | KOHTpOJIb, 3aIlHUTa
nabopaTtopHoi
paboTHI
KonrakrHas NupuBuyansHble
6. BHEAyIUTOpHAS 1,7 Y TPYTITIOBBIC
pabora KOHCYJIbTallu!
7 3 | IlpomexyTouHnas 0.3 3auer
arrecTauus
10. HTroro: 12 | 24 - 70 | 108
3aounas popma o0yueHust
Bune1 yaeonoi DopMbI TEKYIIEH
N HauMenoBanme AeATeTbHOCTH, BKJIIOYasI "
Ne CAMOCTOSITEJILHYIO padoTy .
o | CEMe pasneJa (TemMbl) ofyamommxes NMPOMEXKYTOYHOM
cTpa AUCHUTLTHHBI aTTecTaluu
(B yacax)
Jl | JIP | II3 | CP | Bcero
1 2 3 4 5 6 7 8 9
1.1 4 2 - 15 19 | KomnokBuywm,
Tema 1. Onepanuu Ha 3almTa
€AMHUYHOM UHTEpBaJIe nabopaTtopHoi
paboThHI
Tema 2.Heuetkue 2 - 15 17 | Texkymuit
MHOXECTBA 51 TECTOBBII
2. oTiepaiy HaJl HUMU KOHTpOJIb, 3aIlHuTa
nabopaTopHOi
paboThI




Tema 3.Heuetkue - 20 20 | KommokBuyMm,
COOTBETCTBUSA 51 TeKYIIHiA
oTHommeHus. HeueTkue TECTOBBIN
3 qpcia KOHTPOJIb, 3alIUTa
' nabopaTopHoii
paboTHl,
KOHTPOJIbHAS
pabota
Tema 4. Heuerkue | 2 2 - 20 24 Joxnan, TeKymui
peNALUOHHbIC TECTOBBII
4, YPaBHCHHUS Y CHCTEMBI KOHTPOJIb, 3aIlUTa
JIOTHYECKOI'0 BBIBOJA nabopatopHoi
paboTHI
Tema 5.  Helipo- - - 23 23 | Texymwuit
HEYETKUE CUCTEMBI. TECTOBBIN
S. KOHTPOJIb, 3allHTa
nabopaTopHOI
paboThI
KoHnTakTHas NunuBuyanbHbIe
6. BHEAYIUTOpHAS 1 U TPYIIIIOBBIC
paborta KOHCYJIbTaITIH
7 3 IIpome:xxyTounast 4 3ader
arrecTanus
8. HUroro: 4 6 - 93 108

4.2.2. JIeKITHOHHBIH KypC.

Ne | HaumenoBan | HammeHnoBanue Coaeprxanue JIeKIMHU Bcero yacos
n/m| ue pasieja | TeMbl JeKIUH
JTUCIHHUILINHEI O0P0O | 390
1 2 3 4 5 6
Cemectp 4
1. Paszmen 1. Tema 1. CaoiicTBa omnepaiuii KOHbIOHKIINH, 2 2
Omnepanuu Ha | Oneparuu Ha TU3BIOHKIINH U OTPUIIAHUS HEUETKOM
€IMHUYHOM | €IMHUYHOM JIOTUKH U OTIPEACIIAEMBIX UMH
WHTepBaje WHTepBaje orepanuil mepeceveHus,
00BbEeTUHEHNS U JOTIOJTHEHHS
HEUETKUX MHOYKECTB.
2. Paznen 2. Tema 2. Heuetkue| bazoBbie 1 mepBHYHBIC TIOHSATHS 2
Heuerkue MHOJKECTBa U dazunoruku. Onepanuu ¢ HeYeTKUMU
MHO>KECTBA M | OIIepaliy HaJl MHOKECTBAMH
oTiepaIy HaJl| HUMU
HUMH
3. Paznen 3. Tema 3. Heuerkne| CiocoObI 3a1aHUA HEYETKUX 4
Heuetkue COOTBETCTBUI U | COOTBETCTBHUI M OTHOILIEHUH.
COOTBETCTBUS | OTHOIIICHUS. Onepanuy Hal HEYCTKUMHU
1 oTHoweHus. | HeueTkne unciaa | COOTBETCTBUSIMU M OTHOIIEHHUSIMH
Heuerkue
qucia
4. Paznen 4. Tema 4. Heuetkue| OCHOBHBIE ONIpEIEICHUS OTepaliuii 2 2
HeuyeTtkue peNSLUOHHBIC HaJ HEYETKUMH YUCIaMHU.




PENALMOHHBIC | YPABHEHUS Knaccudukanus mozeneit 1 MeTo10B
YPaBHEHUS U | CHCTEMBI MPUHSTUS pelieHnid. Moaenu
CUCTEMBI JIOTUYECKOTO JMHEWHOTO yIIOPSI0YNBAHHS.
JIOTUYECKOTO | BBIBOAA
BbIBOJIA
5. |Pa3mex S. Tema 5.Heiipo-  [BBemeHue B TEOpUI0 HEHPOHHBIX| 2
Heiipo- HEUYETKUE cucrem. Heitponnsie cetn s
HEYeTKue CHCTEMBI. MpEICTaBICHUS  MPaBWJ  BBIBOJA.
CUCTEMBI. ["'uOpuiHbIe HEWPO-HEUETKHE CUCTEMBI
HNTOI'O yacoB B cemecTpe: 12 4
4.2.3. JlaGopaTopHblii MPAKTHKYM
Ne | HammenoBanue | HammenoBanme Conep:xanue 1a00paTOpHOI Bcero yacos
n/n pa3aena JadopaTopHoii padoTbI
JUCIHHUILIHHDI padoThI O0P0O | 390
1 2 3 4 5 6
Cemectp 4
6. Paznen 1. JlaGopaTopHas CriocoObI npeicTaBIeHus 4 2
Omnepamuu Ha  pabota 1. HEYETKUX MHOKECTB. OCHOBHBIC
€IMHUYHOM Onepanuu Haj orepalny HaJl HEYETKUMHU
WHTEpBaJIC HEYCTKUMU MHOXECTBAMHU
MHOXECTBaMHU
7. Paznen 2. JlaGopaTopHas [TocTpoenue pyHKIHI 4 2
Heuerkue pabora 2. npuHauieskHocty B MATLAB
MHOYECTBA U [Toctpoenwue (Scilab)
olepalnuy Haj byHKIHI
HUMU MIPUHAIJIEKHOCTH.
8. Paznen 3. JIaGoparopHas AJNTOpUTMBI HEYETKOTO BBIBO/IA. 6 -
HeueTkne pabora 3. HeueTknii BoiBox Mamuagu.
COOTBETCTBUS U | AJITOPUTMBI Heuerkuit BeiBo CyreHo
OTHOIIICHHS. HEYETKOTO BBIBOJIA
Heuerkue yncina
0. Paznen 4. JlaGopaTopHas MopenupoBaHrue HEYETKON 6 2
Heuerkue pabora 4. CUCTEMBI CPEJICTBAMU
pENSAIMOHHBIE Heuertkue WHCTpYMEHTapus
ypaBHEHUS U peNSIUOHHBIC HEYETKOU JIOTHKH
CUCTEMBI ypaBHEHHUS U
JIOTUYECKOTO CHCTEMBI
BBIBOJIA JIOTUYECKOTO
BBIBOJIA
10. Paszen 5 JIaboparopHas HccnenoBanue anropurma 4 -
M ) pabora 5. HEUYETKOMN KJIaCTepU3aALUU
Helipo-HeueTkue 9
CHCTEML Heitpo-neuerkue
CUCTEMBL.
HNTOI'O gacoB B cemecTpe: 24 6

4.2.4. IlpakTnyeckue padoThbl He MPEAYCMOTPEHDI.

4.3. CAMOCTOAATEJIBHAS PABOTA OBYYAIOIIETI'OCA




Ounas ¢opma o0y4eHus

Ne | HammenoBaHmue pasgena | Ne Buasl CP Bcero
n/n (TeMbl) TUCUMTITHHBI n/n JacoB
1 3 4 5 6
Cemectp 4
1. 1.1. | Pabora ¢ KHMXHBIMM HCTOYHUKAMU 10
1.2. | Pa6oTa ¢ 5NeKTPOHHBIMU HCTOYHUKAMH
Tema 1. Onepanuu Ha 13 - 5
€/IMHIUHOM HHTEPBATIE OJITOTOBKA K J1a0OpaTOPHBIM 3aHATHUSIM
14 IToaroroBka K MpoOMeEKyTOYHOMY KOHTPOJIIO
(TIIIK)
2. Tema 2.Heuerkne 2.1. | PaboTa ¢ KHMKHBIMH HCTOUYHHKAMU 10
MHOXCCTBA 1 Olicpallii 2.2. | PaboTa ¢ 2MEKTPOHHBIMU HCTOYHUKAMH
HaJ HIMHA
2.3. | IToaroToBKa K J1a00paTOPHBIM 3aHATUSIM
2.4 [ToaroToBka K TEKyLeMy TECTOBOMY
KOHTPOJTIO
3. Tema 3.Heuerkue 3.1 | PaboTa c KHHKHBIMH HCTOUHHKAMU 20
COOTBETCTBHA 1 3.2 Pabota ¢ 311eKTpOHHBIMU UCTOYHUKAMHU
oTHoleHus. Heuetkue
—— 3.3 [ToaroroBka Kk 1a60OPaTOPHBIM 3aHATUSAM
3.4 [ToaroroBka Kk TEKyIIeMy TECTOBOMY
KOHTPOJTIO
3.5 BoinosnHeHne KOHTPOJIbHON paboThI
4. Tema 4.Heuerkue 4.1 | PaboTa ¢ KHUKHBIMH HCTOUHUKAMU 20
PCIIAIHOHHBIC YPABHCHIA | 4 2 PaGora ¢ 31eKTpOHHBIMH HCTOYHUKAMHU
U CUCTEMBI JIOTHYECKOTO i3 - 5
BLIBOZA : OJIFOTOBKA K J1a0OPAaTOPHBIM 3aHATHSIM
4.4 [ToaroroBka mokiana
4.5 [TonroToBKa K MpOMEKYTOUHOMY KOHTPOJIIO
(TITIK)
5. Tema 5.Heiipo-neuetrkue | 5.1 PaboTa ¢ KHMKHBIMM UCTOYHUKAMU 10
CHCTCMBL. 5.2 PaboTa ¢ 3/1eKTPOHHBIMH HCTOYHHKAMHU
5.3 [TonroToBKa K MPOMEKYTOYHOMY KOHTPOITIO
(TITIK)
HUTOI'O yacos B cemecTpe: 52
3aouHas popma o0yueHust
Ne | HammenoBanmue pasgena | Ne Buasl CP Bcero
n/n (TeMbl) JUCIHUILIUHBI n/n 4acoB
1 3 4 5 6
Cemectp 4
6. 1.1. | Pa6ora c KHMKHBIMH HCTOYHUKAMH 15
1.2. | Pabota ¢ 2MeKTPOHHBIMU HCTOUHHUKAMHU
Tema 1. Onepauuu Ha 13
€/IMHIYHOM HHTEpBaJle >+ | IlogroroBka K 1aOOpaTOPHBIM 3aHATUAM
1.4 [IpocMOTp ¥ KOHCTIEKTHPOBAHUE

BHUJICOJIEKIIUN
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7. Tema 2. Heuerkue 2.1. | PaGora ¢ KHIDKHBIMH HCTOYHUKAMH 15
MHOMCCTBA 1 Olicpalin 2.2. | PaboTa ¢ 2NEKTPOHHBIMU HCTOUHUKAMH
HaJ HIMUA
2.3. | IloaroToBKa K 1a00paTOPHBIM 3aHATUSIM
24 [IpocMOTp M KOHCIIEKTHPOBAHHE
BUJICOJICKIIUN
8. Tema 3.Heuerkue 3.1 Pabora ¢ KHKHBIMH HCTOYHUKAMU 20
COOTBCTCTBHA I 3.2 | PaboTa ¢ >1eKTPOHHBIMH HCTOUHHKAMH
oTHouieHus. Heuetkue
— 3.3 [ToaroroBka K 1a60OpPaTOPHBIM 3aHATUSAM
3.4 [ToaroroBka K TEKyIIieMy TECTOBOMY
KOHTPOJTIO
3.5 BrinonHeHre KOHTPOIBLHON pabOTHI
9. Tema 4.Heuerkue 4.1 Pabora ¢ KHKHBIMH HCTOYHUKAMU 20
PCIALMOHHDIC YPABHCHIA 1 4.2 | PaGora ¢ 571eKTPOHHEIMH HCTOYHHKAMH
U CHUCTEMBI JIOTUYECKOTO
BHIBOJIA 4.3 [ToaroroBka K 1a00paTOPHBIM 3aHATUAM
4.4 ITonroroBka moknama
4.5 [ToaroToBka K MpOMEKYTOUHOMY KOHTPOJIIO
(TIIIK)
10. | Tema 5.Heiipo-HeueTkue 5.1 PaboTa ¢ KHMKHBIMU UCTOYHUKAMHU 23
CHCTCME. 5.2 Pabota ¢ 351eKTpOHHBIMH HCTOUYHUKAMHU
5.3 [ToaroTroBKa K MPOMEKYTOTYHOMY KOHTPOITIO
(IITIK)
HUTOI'O yacoB B cemecTpe: 93
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5. HIEPEYEHb YYHEBHO-METOAUYECKOI'O OBECHEYEHUSI JJI51
CAMOCTOATEJBHOU PABOTHI OBYYAIOLIUXCHA ITO JUCHUIIJIMHE

5.1. MeTonnueckue ykazanus 1Jisl HOATOTOBKH 00Y4YaIOIIMXCS K JIEKIMOHHBIM 3aHATHSIM

JlekiMOHHOE 3aHATHE TPEIHA3HAYEHO ISl U3JIOKEHHS OCOOCHHO BaKHBIX, MPOOIEMHBIX,
aKTyaJbHBIX B COBPEMEHHOW Hayke BompocoB. [IoAroToBka Kk JEKUMOHHOMY 3aHITHIO MpPEAIoiaraet
aKTHBHOE y4acTHe OOy4YaromIerocs, a MIMEHHO, HEOOX0IUMO MOBTOPUTH paHee MPOIJICHHBIC TEMBI 110
BOMPOCaM, KOTOpbI€ OYIyT 3aTparuBarhCs B MPEACTOSAICH JEKIMU, BCIIOMHUTh MaTepHall HHBIX
TUCIUIIIMH. B X04€ JEKIMOHHBIX 3aHATHUH 1eIeco00pa3HO BECTH KOHCIEKTHPOBAHWE YYEOHOTO
matepuana. OOpaiaTh BHUMaHHE Ha KaTeropuu, (GOpMyITHUPOBKH, PACKPHIBAIOIINE COACPKAHUE TEX
WJIM WUHBIX SBJICHUA W TPOIECCOB, HAYYHBIC BBHIBOJBI M MPAKTHUYECKUE peKOMeHaIuu. JKenaTenabHO
OCTaBUTh B pabOYMX KOHCIEKTax IOJs, HAa KOTOPBIX JeJaTh MOMETKH U3 PEKOMEHIOBaHHOM
JUTEpaTyphl, TOMOJIHSIOLINE MaTepral NPOCIyLIaHHON JIEKLUH, & TaK)Ke MOJUYEPKUBAOIINE 0CO0YIO
BAKHOCTh TE€X WJIM HMHBIX TEOPETHUYECKUX IOJOKEHUU. 3aiaBaTh MPENOAaBATEN0 YTOUYHSIOIINE
BOIIPOCHI C TIENBIO0 YSACHCHHUS TEOPETHUYECKUX TOJIOKEHUHM, pa3pelieHus CIOPHBIX CHUTYAIIHi.
JlopabaTbiBaTh CBOM KOHCHEKT JICKIMH, JIelasi B HEM COOTBETCTBYIOIIME 3alMCH W3 JIUTEPATYPBHI,
PEKOMEH/I0BaHHOM TperojaBaTeeM U IPeayCMOTPEeHHONM y4eOHOM mporpamMmoil - U3y4uTh
OCHOBHYIO JIUTEPATYPY, 03HAKOMUTHCS C JOMOIHUTEIBHON TUTEPATypOil, HOBBIMU IMyOIHKAIMSIMH B
NMEePUOINYECKUX M3AAHUAX: JKypHajgax, raserax u T.0. [lpm 3TOM yuecTp peKOMEHIAlUu
npenoaaBatenss U TpeboBaHus yueOHOU mporpammsbl. [Ipomymars mpuMepsl ¢ HENbl0 00ecreYeHHUs
TECHOHM CBSI3M M3y4aeMOM TEOpPUHU C PEAbHOW KHU3HBI0. OOy4aromuics MOKET JOMOJHHUTHh CIUCOK
UCIIOJIb30BAHHOM JIUTEPATypbl COBPEMEHHBIMU HCTOUYHMKAMHU, HE MPEICTABICHHBIMU B CIHCKE
PEKOMEH/IOBaHHOW JIMUTEPaTyphl, U B JAJbHEHUIIIEM HCIIOIh30BaTh COOCTBEHHBIC IMOJATOTOBJICHHBIC
y4eOHbIe MaTepUasbl IPH HATMCAHUHN KYPCOBOW U BBITYCKHOM KBATH(PUKAIIMOHHOMN padoT.

5.2. MeTonnueckne yKazaHus 1Jisl IOATOTOBKHU 00y4aroIuXxcsl K JJa0OpPATOPHBIM 3aHATHAM

JlaGopaTopHbI€ MPAKTUKYMBI BBIMOJHSIIOTCS B COOTBETCTBUU C pab0YMM y4eOHBIM IUIAHOM TIPU
HOCJIEI0BATEIbHOM U3YYE€HUH TEM JUCIUIUIUHBI.

[Ipexxne uyeM mNpuCTynmaTh K BBIIOJHEHUIO JIAOOPaTOPHOIO MPaKTUKyMa, oO0ydaromemycs
HEOOXOAUMO:

— O3HAaKOMHUTBCSI C COOTBETCTBYIOIIMMHM pa3jeiaMH IpOorpaMMbl JUCLUUIUIMHBI IO Yy4eOHOMH
JUTEpaType, pEeKOMEHA0BAaHHON MPOrpaMMoi Kypca;

— TOJIyYUTh OT IIPENoAaBaTessi PEKOMEHJAINH O TIOPSAKE BBIIOJIHEHUS 3aJaHUl;

— HACTPOUThb NOJ PYKOBOJCTBOM IpernojaBaTess HHCTPYMEHTAbHbIE CPEICTBA, HEOOXOIUMBIE
JUTSL IPOBEIEHUs TaOOPaTOPHOTO TPAKTUKYMA;

— TOJYy4MUTh OT HpenojaBaTeNss HWHIMBUAyAIbHOE 3aJaHhMe W HHPOPMALHI0 O CpoKax
BBITIOJIHEHHSI, TPEOOBaHUAX K OQOpMIICHHIO, (hOpME TPEACTABICHUS M KPUTEPUSIX OLCHKU
pe3yJIbTaTOB pabOoTHI.

B xone BbIMOJIHEHUS NPaKTHUKyMa HEOOXOAMMO CIIE0OBaTh TEXHOJIOTMYECKHUM HHCTPYKLHSM,
UCIIOJIb30BaTh MaTepuai JEeKIUi, peKOMEHI0BaHHbIX YU€OHUKOB, HICTOUHUKOB MHTEPHETA, aKTUBHO
MCIIOJIb30BaTh TIOMOIIIb [TPENOaBaTelIs Ha 3aHATUH.

3agaHusa K 1a00paTOPHBIM 3aHATHUSAM yKa3aHbl B METOAMYECKUX YKa3aHUSX K BBINOJIHEHUIO
nabopatopHeix pabor mo gucruiuimHe «Hederkas Jormka» g oOydarommxcs 2 Kypca
Hanpasnenus noarorosku 09.04.03 IIpuknagnas nuapopmaruka

5.3. MeTonnueckne yKazaHus 1Jisl HOATOTOBKH 00Y4alOIIMXCH K NPAKTHYECKUM 3aHATUAM
- He npedycmMompenbl
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5.4. MeTtonnueckue yKa3aHusi 10 CAMOCTOATEJIbHOM padoTe 00y4YarOIMuXCcs

PaGora c iuTepaTypHLIMH HCTOYHHKAMH H HHTEPHET pecypcamMu

B mpomecce MOArOTOBKM K JIEKUMOHHBIM M J1aOOPAaTOPHBIM 3aHATHSAM, OOyYaroLIUMCS
HEOOXOUMO 00paTuTh 0c000€ BHMMAHHE Ha CaMOCTOSATENbHOE H3YYEHHME PEKOMEHJI0BaHHOM
y4eOHO-METOIMYECKOH! (a Tak)Ke HaAy4YHOW U MOMYJISIPHON) IUTEpaTyphl.

CamocTrosarenbHas paboTa ¢ ydyeOHUKaMH, YYEOHBIMU MOCOOUSMHU, Hay4YHOH, CIIPABOYHOU U
HOIYyJIIPHOI JITepaTypol, MaTepuaIaMy MEepUOANYECKUX U3AaHui U HTepHeTa, CTaTUCTUYECKUMHU
JTaHHBIMU sIBIIsieTca HarOouiee 3(pPEeKTUBHBIM METOJIOM IOJYyUEHUS 3HAHUM, TO3BOJISET 3HAUUTEIHHO
aKTUBU3UPOBATh MpOLIECC OBIAJeHUA HH(popMaiuei, crnocodbcTByer Oosiee IyOOKOMY YCBOEHHIO
U3y4aeMoro Matepuania, GopMHUpYyeET y 00ydarolIuXcsi CBO€ OTHOIIEHHE K KOHKPETHOM rpolieme.

Bonee riyOGokoMy pacKpbITHIO BOIPOCOB CHOCOOCTBYET 3HAKOMCTBO C JONOJIHMTEIBHOM
JUTEpaTypOi, PEKOMEHJOBAaHHOMN MpEIoiaBaTeeM M0 KaXK/10il TeMe, 4TO MO3BOJIIET 00yUYaroluMcs
OPOSIBUTh CBOIO HMHJIUBUAYAIBHOCTH B pPaMKax BBICTYIUICHMS Ha JaHHBIX 3aHATHUSX, BBIIBUTDH
HIMPOKUH CIEKTP MHEHUH MO U3y4aeMoil npodieme.

[ToaroToBka BOMPOCOB /ISl CAMOCTOSITENBHOIO M3YyUEHHUS! BKIIIOYACT: M3y4Ye€HHE HEO0O0XOIUMOMN
auTepaTypbl (00s3aTeNIbHOM, JOMOIHUTENBLHON JINTEpaTyphl, CHEUUATBHBIX MEPUOJUUECKUX H3AaHUM,
UHTEPHET-PECYPCOB), MOATOTOBKY KOHCIIEKTa OTBETa, PEILCHHWE THUIOBBIX 3aJaHuif, OTBETHl Ha
KOHTPOJIbHBIE BOIPOCHI.

[Ipu noAroToBKE BOIIPOCOB BAXKHO:

- UCIIONIb30BaTh JOCTAaTOYHO IIMPOKHUH JMAa30H MaccuBa HMH(GOpPMAIMH, TPOBECTH 0030p
NEePUOAMYECKOM JTUTEpaTyphl U CIICLMAIBHBIX W3JaHUI, COCTaBUTH KaTajior IHTepHeT-pecypcoB;

- IPE/CTaBUTh PA3IMYHBIE MOAXOJbl, YETKO M IOJHO OMNPENESIMTh paccMaTpUBacMble MOHSTHS,
BBISIBUTH B3aUMOCBSI3U MIOHATHI U SIBICHUH, B3aMMO3aBUCUMOCTH U CBSI3U C JPYTMMH BOIIPOCAMH;

- IPaMOTHO CTPYKTYpUpOBaTh Marepuall, SICHO, YETKO U JIOTMYHO €ro H3JaraTh, NPUBOIMUTH
COOTBETCTBYIOLIME MPUMEPHl M3 MPAKTHKH, I8 WIUIIOCTPAlMU TOJIOKEHUH, TE3UCOB M BBIBOJOB
UCTIOJIH30BATh TAOJIHUIIBI, CXEMBI, Tpa(uKu, TMarpaMMsl;

- oTpaboTaTh 3aaHus TAOOPATOPHBIX PabOT.

MeTtoanyeckue peKOMeHAAlMH 110 NPOBEJAEHUI0 YCTHOIO OIIpoca.

VYeTHBIH ompoc SBIISETCS OJHUM M3 OCHOBHBIX CIIOCOOOB yueTa 3HAHUH OO0YyYaroHIuXxcs.
Pa3zBepHyThIli OTBeT oOOydarolierocs JOJDKEH TPEACTaBIATh COOOW  CBSI3HOE, JIOTMYECKH
[IOCJIEZIOBATENbHOE COOOIIEHHE Ha ONPEJEICHHYI0 TEMy, IMOKa3blBaThb €ro YMEHHE MPUMEHSThH
OTpeIeNIeHNs, IPaBuiia B KOHKPETHBIX CITydasX.

OCHOBHBIE Ka4eCTBAa YCTHOI'O OTBETA MOJIJIEKAIIETO OLIEHKE.

1. IIpaBWIIBHOCTH OTBETa IO COJEPXKAHUIO (YUUTHIBAETCS KOJUYECTBO M XapaKTep OLIHMOOK
IIPU OTBETE).

2. IlonHoTa M riTyOnHa OTBeTa (YUYUTHIBAETCSI KOJIMYECTBO YCBOEHHBIX JIEKCUUECKUX €IUHMIL,
rpaMMaTUYECKUX MIPABWII U T. I1.).

3. Co3HaTenbHOCTh OTBETA (YUUTHIBACTCS TIOHUMAHUE U3JIaraéMoro MaTepHaa).

4. Jlormka uU3NOXKEHUs MaTepuana (Y4YMTHIBAETCSI YMEHUE CTPOMTH  LIEJIOCTHBIMH,
II0CJIeI0BATENbHBIN pacckas, IpaMOTHO MOJIb30BATHCS CIELUATBHON TEPMUHOIOTHEN).

5. PanuoHanbHOCTh HCHOJB30BAaHHBIX IIPUEMOB M CIIOCOOOB pEUIEHMs] IOCTaBICHHON
yueOHOH 3agaun (y4UTBIBA€TCSI YMEHHUE HCIOJb30BaTh HauOoJee NMpOrpecCUBHbIE U APPEKTHUBHbIE
CIOCOOBI TOCTUKEHUS IEITH ).

6. CBOEBpEeMEHHOCTh U 3(p(PEeKTUBHOCTH NCIIOIB30BAHUS HATJISIHBIX TOCOOUI M TEXHUYECKUX
CpPEICTB NpHU OTBETe (YUHUTHIBAETCS TIPAMOTHO U C TMOJb30M MNPUMEHATh HAMSIAHOCTh H
JIEMOHCTPALIMOHHBIH OMBIT IPH YCTHOM OTBETE).

7. Vcnionb3oBaHME TOMOJHUTEIBLHOTO MaTepuana (MPUBETCTBYETCSA, HO HE 00sA3aTeIbHO IS
BCEX 00yJaronumxcsi).

8. PamnuoHaNbHOCTh HCIIONIB30BAaHUS BPEMEHH, OTBEICHHOTO Ha 3ajaHue (He onxo0psercs
3aTSHYTOCTb BBIIIOJHEHUS 3a/laHUsl, YCTHOTO OTBETAa BO BPEMEHM, C yYETOM HHIUBUAYaJIbHBIX
0c0o0eHHOCTEH 00yYaIOIINXCS).
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MeToauyeckue peKoOMeHIAINHU 110 MPOBEAEHUIO KOJIJIOKBHYMA.

KomnnokBuywm -rpynmnoBoe o0CyskeHHE MO PYKOBOJICTBOM IIPENOoaBaTelNis JOCTATOUHO
MIUPOKOTO Kpyra mpoOsieM, HalmpuMep, OTHOCHTEIBHO CaMOCTOSITEIBHOTO OOJBIIOrO pasjerna
JICKIIMOHHOTO W MPAKTHYECKOro Kypca.

Ha xomnokBuyM MOXeT OBITh BBIHECEH pasfiell JICKIMOHHOTO Kypca, 3HAaHHE KOTOPOTo
JIOJDKEH MPOJEMOHCTpHpOoBaTh oOyvaromuiics. KomnokBuym npoBogurcs B popme cobecenoBaHus
npernoaBaTess ¢ 00yJalOMIMMUCS B COJIEPIKUT B ceOe IIEMEHTHI TPOBEPKH 3HAHWN M KOHCYJIbTAIUH.

Ha coBpemeHHOM 3Tame yTBEpAWIMCH [BAa BUJA NMPOBEICHHUS KOJUIOKBUYMOB - YCTHOTO H
NUChbMEHHOTO. B mepBOM ciyyae mpenmoiiaraeTcsi OpraHM3alnys KOHTPOJS B BHUJAE OTKPBITOTO
JIaiora WK TPyIIOBOTro 00CYKIEHUs TEMbI, BO BTOPOM - IIPOBEpKa 3HAHUN 00ydaroImuxcs B BUJE
MICHbMEHHOTO M3JI0KEHHUsSI OTBETOB (pa3BEPHYTHIC OTBETHI HA BOIPOCHI, pedepaTsl, 3CCe U T.1I.)

Ecnu KOJIOKBUYM NpPOBOJUTCS B NHCbMEHHOM (oOpMe, TO pe3ylbTaTbl JesTEIbHOCTH
00y4Jaronuxcs MPeICTaBIISIOT COOOM:

® pa3BEPHYTHIC OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI;
® pelIeHUs KOHTPOJIbHBIX 3a1aHUH.
O6bemM oaHOTO 610K BOPOCOB conepkut 20-30 BOmpocoB.

1. KosnmokBuyM mNpoOBOAMTCS, KAk IPaBWIO, BO BHEAYIUTOpPHOE BpeMs. B mnopsake
UCKIIIOUEHHS ¢ YYETOM HaJIM4Hsl pecypcoB oOecredeHus: ydeOHOro mporecca KOJIOKBUYM MOXKET
OBITh TPOBEACH B Ay JUTOPHOE BPEMsI, BBIJICIIEHHOE HAa N3YYCHUE TAHHOHN TUCIIUILIHHEI.

2. B ciydae HEyAOBJIETBOPUTEIBHOIO pe3yjibTaTa CHaud KOJUIOKBUYMa OOyyaroeMycs
paspemaercst ero rnepecaaTh B OCTaBIIUICS 0 SK3aMEHAIIMOHHON ceccun niepuo. [lpu He craHHOM
KOJIJIOKBUyMe 00y4arolMiicsl He JOITyCKaeTCs 10 9K3aMeHa 10 3TOM JUCLUIUINHE

OCOOCHHOCTH TIPOBENIEHHE YCTHOTO KOJUIOKBHyMa IO TE€ME WM pas3iely JAUCIUTUIAHBL:
CobecenoBanue BeAETCS ¢ KaXIbIM O0yUYaIOIMMCS MHIMBUAYAIbHO B IPUCYTCTBUM MaJIOM I'PYMIIbI
(5-6 yenoBek).

B ciyuae 3artpyaHeHus: 00ydaromerocst Npyu OTBETE Ha MOCTABJICHHBIA BOIPOC, MOCIETHUIMA
MOXET OBITh TIepeanpecoBaH IpyruM. [Ipum sTom oOydarommecs MOTYT JONOJHSTH APYT Apyra,
JMCKYTUpOBaTh, 3a/laBaTh BONPOCHI, BCECTOPOHHE o0Ocyxnas mnpobdiremy. Takum oOpasom,
KOJUIOKBHUYM TIPEACTABISIET COO0M TpymnmmoByto ¢opMy Oeceasl MpernoaBarelis ¢ 00yJaroMMuUcs ¢
LEJIBIO BBIACHEHUS UX 3HAHUH.

[Ipn sTom kaxxnoMmy BbIcTaBisieTcss nuddepeHpoBanHas oleHka. Ha KkoiutokBuyme
oOyyaromuecss MOTYT TOJb30BAaThCS CBOMMM 3alUCSIMM HM3y4YeHHBIX MarepuaioB. He cuenmyer
CBOJIUTHh KOJUIOKBUYM K ceMuHapy. Eciim cemumHap cerojHs He PEeKOMEHAYETCS MPOBOAWUTH JIHIIH
BOIIPOCHO-OTBETHBIM METO/I0OM, TO Ha KOJUIOKBUYME TaKOW METOJI SIBJISIETCS OCHOBHBIM.

Ha xomroxBruyme 00ydaroImuiics T0HKEeH MPOIEMOHCTPUPOBATh, YTO OH:

® 3HAET COoAEpNaHHE U CTPYKTYpPY JEKIMOHHOTO WM MPAKTHUYECKOro Kypca, OTJCNbHBIX €€
r71aB ¥ naparpadoB (€ciy Ha KOJUTOKBHYM BBIHOCHUTCS OTACIBHBIN TPYH);

e YSICHIJI JIOTUKY M3JIOKSHHS MaTepHaa;

® yMeeT BBIJICIIUTD y3JI0BbIC HJIeH U MOJIO0KEHUS;

e ymeeT 0000maTh MaTepuall C MOMOILIBIO CXeM, TalJHll, BOIPOCOB U JeNaTh 3alucu
MPOYMTAHHOTO (CAETaTh BHIMUCKA, COCTABHUTH IUIaH, TE3UCHI, aHHOTAIIUIO, PE3IOME, KOHCTIEKT);

® BUJINT CBSA3b U3y4aeMOil TeOpUHU C MPAKTUKOM;

® IMeeT COOCTBEHHOE MHEHHUE O MPOYUTAHHOM.

MeToauyeckue peKOMeHAMHU 10 MOATOTOBKE 00YYAIOIINXCS K TeCTHPOBAHUIO.

B coBpemMeHHOM 00pa3oBaTeIBHOM IIPOIIECCE TECTHPOBAHHME Kak HOBas (opMa OICHKH
3HAHMI 3aHUMAaeT BaXXHOE MECTO U TpeOyeT CEpbe3HOro K ce0e OTHOIICHUSI.

Ilear TecTHpOBaHMK B XOJe Y4YEOHOTo mporiecca OOYYArOIIMXCS COCTOMT HE TOJBKO B
CHUCTEMAaTHYECKOM KOHTPOJIC 32 3HAHUEM TOYHBIX JaT, UMEH, COOBITHIA, SBICHUH, HO U B Pa3BUTUU
YMEHHUs OOYyYalomUXCsl BBIICIATh, aHATU3UPOBATh W 00001IaTh Hauboyiee CYIICCTBEHHBIC CBS3H,
NPU3HAKM W TPUHLUIBL Pa3HbIX MCTOPUYECKHUX SBIEHUM M mpoueccoB. OIHOBPEMEHHO TECTHI
CIIOCOOCTBYIOT Pa3BHUTHIO TBOPUYECKOTO MBINIICHHS, YMEHHUIO CaMOCTOSITCIIBHO JIOKAIU30BaTh M
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COOTHOCHUTbH UCTOPUUECKHE SBJICHUS U MPOILIECCH BO BPEMEHH U ITPOCTPAHCTBE.

Kak u mrobas apyras ¢opma MOATOTOBKM K KOHTPOJIIO 3HAHWUH, TECTUPOBAHME MMEET sl
0COOEHHOCTEH, 3HAaHUE KOTOPBIX IOMOIA€T YCIEIIHO BBIIIOJHUTH TECT.

MoOHO AaTh ClIeAYIOINE METOANYECKHE PEKOMEH IAIIH:

e [Ipexne Bcero, cieayeT BHUMATEIBHO U3YYUTh 0OY4YalOLIeMyCsl CTPYKTYpY TeCTa, OLEHUTh
00BeM BPEMEHH, BbIIEISIEMOr0 Ha JaHHBIN TECT, YBUJIETh, KAKOTO THUIIA 3a/IaHUS B HEM
cozepxarcs. TO IOMOXKET HACTPOUTHCS Ha PaboTy.

e Jlyume HauMHATH OTBEYATH HA TE€ BOIIPOCHI, B IPABUJIBHOCTH PEIIEHUS KOTOPBIX HET
COMHEHMI, TI0Ka HE OCTaHABJIMBASACh Ha T€X, KOTOPbIE MOT'YT BbI3BAaTh JOJITUE pa3ayMbs. ITO
MO3BOJIUT YCIIOKOUTHCS U COCPEIOTOUNTHCS Ha BBIITOJHEHUH O0JIee TPYIHBIX BOIPOCOB.

e  OueHb BaXXHO BCETJja BHUMATENIbHO YNTATh 331aHUS JJO KOHIIA, HE MBITASICh [TOHATH YCIOBUS
«T10 TIEPBBIM CJIOBAM» WJIM BBIIIOJIHUB NOJO0HBIE 33/1aHUS B IIPEIbIIYIIUX TECTUPOBAHMSIX.
Takas cnemika HepeaKo IPUBOJIUT K JOCAAHBIM OLIMOKAM B CaMbIX JIETKMX BOIPOCAX.

e Ecnu Bl He 3HaeTe oTBeTa HAa BOIIPOC WK HE YBEPEHBI B IPABUIIBHOCTH, CIELYET
HPOIYCTUTh €r0 U OTMETHUTh, YTOOBI IOTOM K HEMY BEPHYThCA.

e Jlcuxosoru Takke COBETYIOT JyMaThb TOJIBKO O TEKylleM 3anaHuu. Kak mpaBuio, 3ajaHus B
TECTaX HE CBA3aHbl JpPYyr C JAPYyrOM HENOCPEJACTBEHHO, I03TOMY HE00XO0JIUMO
KOHILIEHTPUPOBAThCSl HA JIaHHOM BOIIPOCE M HAXOAUTh PEILEHHs, MOAXOAALINE UMEHHO K
HeMmy. Kpome TOro, BBINOJHEHHE 3TOW PEKOMEHAAUMH JACT €UI€ OJHUH ICUXOJOTMYECKHI
3¢ ¢dexT — Mo3BOJUT 3a0bITh O HEyJade B OTBETE€ Ha MPEAbLAYIIHH BOINPOC, €CIU TaKOBas
MMeEIa MECTO.

e MHorue 3agaHusi MOXKHO OBICTpEE pPELIUThb, €CIM HE HCKaTh Cpa3y IpaBWIIbHBIA BapUaHT
OTBETA, a [I0CJIE0BATEIbHO UCKIIIOUATh T€, KOTOPBIE IBHO HE NOAXOIAT. MeToA UCKIIIOUEHNUs
MIO3BOJIIET B UTOr'E CKOHLIEHTPUPOBATh BHUMAHKUE HA OJTHOM-JIBYX BEPOSTHBIX BapHaHTaX.

e PaccunThiBaTh BBINOJHEHHE 33JaHUN HY)XXHO BCErjJla TakK, YTOOBI OCTaJoCh BpeMs Ha
OpoOBEpKY U JA0paboTKy (mpumepHo 1/3-1/4 3ammanupoBaHHOoro Bpemenu). Torna
BEPOATHOCTH OMKCOK CBOAMTCS K HYJIIO M UMEETCs BpeMs, 4TOObl Ha0paTh MaKCUMyM 0aJuioB
Ha JIETKUX 33JaHUSAX U COCPENOTOUMUTHCS Ha pelieHHH 0ojee TPYAHBIX, KOTOpble BHayaje
MPUILIOCH TPOMYCTUTb.

e [lponecc yragpiBaHUs NPaBUIBHBIX OTBETOB XKEJIATEILHO CBECTH K MHHMMYMY, TaK KakK 3TO
YypeBaTo TeM, 4To OOyuarommuiicsi 3a0yAeT O IJIaBHOM: YMEHHUH HCIOJb30BAaTh MMEIOIIUECS
HAKOIUIEHHbIE B y4eOHOM Ipoliecce 3HaHus, U OyAeT HaAesIThes Ha ynady. Eciu yBepenHOCTH
B IPAaBWJIBHOCTH OTBETA HET, HO MHTYUTUBHO MOSBISAETCS INPEANOYTEHHUE, TO IICUXOJIOTH
PEKOMEHIYIOT JTOBEPSITh MHTYMIIUU, KOTOPAsl CYUTAETCS MPOSBICHUEM TINTyOMHHBIX 3HAaHUN U
OIbITa, HAXOAIIMXCS HA YPOBHE MOJICO3HAHUS.

[Ipn moarotoBke K TeCTy HE ClEAyeT NPOCTO 3aydnBaTh, HEOOXOAMMO TMOHSTH JIOTUKY
U3JI0’KEHHOT0 MaTepuasa. ITOMY HEMaJo CIOCOOCTBYET COCTaBJICHUE PAa3BEpHYTOrO IJIaHa, TabJuIl,
CXEM, BHUMATEJIbHOE M3yUeHHUE pa3zesioB Kypca. BoJbllyio MOMOIb OKa3bIBalOT OMyOJIMKOBAHHBIE
cOOpHUKH TecToB, MHTEepHET-TpeHaXephbl, IO3BOJSIONIME, BO-TIEPBBIX, 3aKPENUTh 3HAHUS, BO-
BTOpPBIX, TMPUOOPECTH  COOTBETCTBYIOLIUE IICHUXOJOTMYECKHE HABBIKM  CAMOPETYJSLUU U
CaMOKOHTpOJsl. VIMEHHO Takue HaBBIKM HE TOJIBKO TMOBBIIIAIOT 3(P(GEKTUBHOCTh IOATOTOBKH,
MO3BOJIAIOT O0Jiee YCIIEIIHO BeCTH ce0si BO BpeMs 3K3aMeHa, HO M BOOOIIEe ClIOCOOCTBYIOT Pa3BUTHIO
HaBBIKOB MBICJIUTENILHONU PaOOTHI.

IIpaBmwia caMoCTOAATE/ILHOM PAadOTHI ¢ HAYYHOM JIMTEPATYPOil

* O6s13aTeNIbHO BBHIUCHIBATE BCE BHIXO/IHBIC TAHHBIE TI0 KAXKIOM KHUTE.

* Bce npounTaHHble KHUTH, Y9€OHUKH M CTaThU CIIEAYET KOHCIIEKTUPOBATH (C YKa3aHUEM CTPAHMIY).
CylecTBYIOT ClEAYIOIMIME BUIbl CHCTEMATU3UPOBAHHOM 3alliCH MPOYNTAHHOIO: aHHOTHUPOBAHHUE —

MPEJEIIbHO KPAaTKOE CBSA3HOE OIMUCAHWE NPOCMOTPEHHOW WM TPOYUTAHHOM KHUTU (CTaThH), ee

COJIep)KaHMsl, HWCTOYHHMKOB, XapakTepa M Ha3HAUCHMS; IUIAHMPOBAaHME — KpaTkas JIorM4yecKas

OpraHu3alus TEKCTa, PACKPBIBAIOIAS COACPKAHUE U CTPYKTYPY U3y4aeMoro MaTepuasa; Te3MpOBaHHUE —

JAKOHMYHOE BOCIIPOM3BE/ICHHE OCHOBHBIX YTBEP)KACHUI aBTopa 0e€3 mpHBiIcUeHHS (PAKTUIECKOTO
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Marepuaia; UTHPOBAHWE — JOCJIOBHOE BBHINMCHIBAHUE W3 TEKCTAa BBIICPIKEK, W3BJICUECHHH, HamOoiee
CYIIECTBEHHO OTpPKAIOMIMX Ty WIA HWHYIO MBICIb aBTOpa; KOHCIEKTUPOBAaHHE — KpaTKoe U
TIOCJIEIOBATEIBHOE U3JIOKEHNE COACPIKAHUS IPOUUTAHHOTO.

Bribepute 0Hy U3 YCTaHOBOK YTEHUsI HAYYHOTO TEKCTa: MH()OPMAIIMOHHO-TIOMCKOBBIH (3a1a4ua
— HaWTH, BBIICIUTHh MCKOMYIO MH(OPMAIHIO); ycBauBaromas (YCHIMs YWTATeNsl HAlpaBJeHBI Ha TO,
4TOOBI KaK MOXKHO TOJIHEE OCO3HATh U 3alIOMHUTh KaK CaMU CBEJICHUSI U3J1araeMble aBTOPOM, TaK U BCIO
JIOTUKY €T0 PacCyXXICHWH); aHAMTUKO-KPUTUYECKAsl (YUTATENIb CTPEMUTCS KPUTUYECKH OCMBICIHTH
Marepuai, MPOaHAIU3UPOBAB €ro, OMNpeleSMB CBOE OTHOIICHHWE K HEMY); TBOpYecKas (co3maeTr y
YHTATeNs TOTOBHOCTh B TOM HJIM MHOM BHJE — KaK OTIPABHOM IMYHKT JUIsI CBOMX PAcCy)KICHHH, KaK
o0pa3 Ju1s AEHUCTBUSI 110 AaHATOTUH U T.I1. — UCIIOIb30BaTh CY)KIECHHS aBTOPA, XOJI €r0 MbICIEH, pe3yJIbTaT
HAOJTI0ICHNS, pa3pabOTaHHYI0 METOIUKY, JOTOJIHHUTH UX, IOJBEPTHYTh HOBOM IMPOBEPKE).

[ToMHMTE, YTO €CTh HECKOJIBKO BHJIOB UTEHHUS: OHOIMOrpaduueckoe — npocMaTpuBaHUEe KapTOyeK
KaTajora, PEKOMEH/ATEIbHBIX CIHCKOB, CBOJHBIX CIIMCKOB XYpHAQJOB W CTaTeld 3a TOA W T.IL;
IPOCMOTPOBOE — UCTIOJIB3YETCs IS TOUCKA MaTepUasIoB, COAEPKALIMX HYKHYIO0 HH()OPMALHIO, OOBIYHO
K HEMY TPHOETaoT cpa3y mociie paboThl CO CIMCKAaMHU JIUTEPATYPhI M KaTaJIOTaMH, B PE3yJIbTaTe TaKOTO
POCMOTpa YHUTATENlb YCTAHABIMBACT, KAKUE€ W3 HCTOYHMKOB OYJyT MCIOJIb30BaHbI B JAJIbHEHINEH
paboTe;  O3HAKOMHTENIBHOE — IMOJpa3yMeBaeT CIUIOMIHOE, JOCTaTOYHO TIOIPOOHOE IPOUYTCHHE
OTOOpaHHBIX CTaTeH, IJ1aB, OTACNIBHBIX CTPAHUII, LeJb — [TO3HAKOMHUTBECS C XapaKTepoM HH(opMaLuy,
y3HaTh, KaKWe BOMPOCHI BBIHECEHBI aBTOPOM Ha PAaCCMOTpPEHHE, MPOBECTH COPTHPOBKY MaTepHaa;
U3y4aroliee — MpeArosaraeT JOCKOHAIbHOE OCBOCHHE MaTepHaa; B X0/1¢ TaKOrO YTEHHs IPOSBIIACTCS
JIOBEpHE YUTATEIISI K aBTOPY, TOTOBHOCTD MPUHSTH U3JIOKEHHYIO HH(DOPMAIHIO, PeaTU3yeTcsl YCTaHOBKA
Ha TpeJeNIbHO MOJIHOE MOHMMAaHWE MaTepualia; aHAIMTUKO-KPUTHYECKOEe U TBOPUECKOE YTEHHE — JIBa
BUJIA YTCHHS OJIM3KUE MEXITy COOOU TeM, UYTO yJacTBYIOT B PEIICHUH UCCIIEI0BATEIHCKUX 3a/1ad.

IMoaroroBka npe3eHTAUM H OKJIAAA

[Ipe3enTanus, cOTJIaCHO TOJIKOBOMY CJIOBapo pycckoro s3eika J[.H. YmakoBa: «... cmoco0
nojaun “H(pOpMaIHK, B KOTOPOM HPUCYTCTBYIOT PUCYHKH, (hoTorpaduu, aHuManus u 3ByK». s
MIOJTOTOBKU TNPE3EHTAUN PEKOMEHIyeTcsi ucnoip3oBats: PowerPoint, MS Word, Acrobat Reader,
LaTeX-oBckwmii makeT beamer. Camas mpocTas mporpamma Juist co3manus npesenranuii — Microsoft
PowerPoint. [Ins moOATrOTOBKM Tpe3eHTaluu HEOOXOAMMO cobpaTh W 00paboTaTh HaYaIbHYIO
uHdOpMaIHio.

[MocnenoBaTeabHOCTH MOTOTOBKH MTPE3CHTAINH:

1. Yetko chopmynrpoBaTh Liedb MPE3EHTAIIMH: Bbl XOTUTE CBOIO ayJAUTOPUIO MOTHBUPOBATH,
yOeauTh, 3apa3uTh KaKOM-TO UAeeH WU MPOCTO (HOPMAIBHO OTYUTATHCS.

2. OmpenenuTh KakoB OyJeT ¢GopmaT MpPE3eHTAllMU: KUBOE BBICTYIUICHHE (TOTJa, CKOJIBKO
OyZeT ero MpoAOKUTENFHOCTD) WIIH AIIEKTPOHHAS PacChlIKa (KakoB OyJeT KOHTEKCT MPE3eHTAIINN).

3. OtobpaTh BCIO COJEp)KaTeIbHYIO YacTh JUIsl MPE3CHTAllMM M BBICTPOUTH JIOTUYECKYIO
[ETI0YKY MPEeCTaBICHHUS.

4. OnpenenuTh KII0UYEeBbIe MOMEHTHI B CO/IEPKAHUU TEKCTA U BBIIEIUTD UX.

5. Ompenenuth BUABI BHU3yalu3aluu (KapTHUHKH) A OTOOpaKeHUS MX Ha cllaiijax B
COOTBETCTBUU C JIOTUKOM, 11€JIbI0 U cielu(PHUKOi MaTepuana.

6. IlogoOparh nu3aitH u (GopmMaTHUPOBATH CHANABl (KOJIUYECTBO KAPTHHOK M TEKCTa, UX
pacrojoXeHue, BET U pa3Mep).

7. IIpoBepUTh BU3yaJIbHOE BOCTIPHUSITHE TIPE3EHTALINH.

K Bugam Busyanuszanud OTHOCSTCS WUTIOCTpAllMU, o0O0pasbl, IuarpaMMbl, TaOIUIBL.
WnmocTpanus - npeacTaBiIeHne pealbHO CYIIECTBYIOMIETO 3PUTEIBHOTO psina. OOpa3sl — B OTIMUNE
OT wutocTpanuii - Meradopa. Mix Ha3HaueHue - BBI3BATh SMOIMIO M CO3/1aTh OTHOIICHHE K HEH,
BO3/ICHICTBOBATh Ha ayAuTOpHI0. C TIOMOIIBIO XOPOIIO MPOIYMaHHBIX M IMPEJCTABISEMBIX 00pa3oB,
uHbOpMaIlMs MOXKET HaJONTr0 OCTaTbCsid B MaMsiITH uenoBeka. Jluarpamma - Bu3yanu3aius
KOJIMYECTBEHHBIX M KAYEeCTBEHHBIX CBs3ei. VX WCHONB3YIOT [UIS YOSAWUTENBbHOW JIEMOHCTpAIUH
MaHHBIX, s TMPOCTPAHCTBEHHOTO MBIIUICHUS B JONOJHEHHE K JIorTWdeckoMmy. Tabmuma -
KOHKPETHBIM, HAIrJSIAHBIM U TOYHBIM MMOKa3 JaHHbIX. E€ OCHOBHOE Ha3HAYEHHE - CTPYKTYypHUpPOBaTh
uH(GOPMAIIUIO, YTO TOPOH 00JIeryaeT BOCIPUITHE JaHHBIX ayAUTOPUEH.
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[IpakTuueckue coBeThI MO MOATOTOBKE NMPE3EHTAL[MN TOTOBbTE OTJENIBHO:

® [ICYATHBIA TEKCT + CJIaibl + pa3gaTOYHBIN MaTepHUal;

e Ciaiifpl - BHU3yalbHas Iojada MHPOpPMALUHU, KOTOpas IOJDKHA COJEepKaTb MUHUMYM
TEKCTa, MAaKCUMYM H300paXeHUH, HECYIIIUX CMBICIIOBYIO HATPY3KY, BBITIIAACTD HArJISIIHO U TIPOCTO;

® TEKCTOBOE COJIEp)KaHUE MpPE3EHTAllMM — YCTHas peub WM 4YTEHHE, KOTopas OJKHA
BKJIIOYATh apIyMEHTBHI, (DaKThl, JOKA3aTeIbCTBA U YMOLIUY;

®  pEKOMEHIyeMOe YHUCIO crnaiiaoB 17-22;

e oOs3arenpbHas uHboOpMalMs s OpPe3eHTAlMU: TeMa, GaMWIusd W HWHUIMAJIBI
BBICTYIAIOLIETO0; TUIaH COOOIIEHNUS; KpaTKHUE BHIBOJIbI U3 BCErO CKa3aHHOI'0; CIIMCOK MCIOIb30BaHHBIX
VCTOYHUKOB;

®  pa3naTOYHBIN MaTepual — JOJDKEH 00eCIeunBaTh Ty K€ TIIyOMHY U OXBAaT, YTO M KHBOE
BBICTYIUICHHE: JIIOJU OOJIbIIE TOBEPSIIOT TOMY, YTO OHM MOTYT YHECTH C COOOM, YeM HCYE3aI0IINM
n300paKeHHsIM, CJIOBa U CJaipl 3a0bIBalOTCSA, a Pa3fgaTOYHbIH MaTepuall OCTAETCS MOCTOSHHBIM
OCsI3a€MbIM HAIlOMMHAHHEM; DPAa3/JaTOYHbI MaTepHal BaXKHO pa3/aBaTb B KOHIE IPE3EHTALUY;
pa3faTouyHbI  MaTepuaibl  JOJDKHBI  OTJIMYATBCA OT  CHAiIoB, JODKHBI ObITH  Oolee
MH(GOPMAaTUBHBIMH.

Tema pokinana 1oKHa OBITH COIVIACOBaHHA C IIPENOJaBaTelieM M COOTBETCTBOBATH TEMeE
y4eOHOro 3aHATHA. Marepuaibl MpU €ro MOArOTOBKE, JOJKHBI COOTBETCTBOBAaTh HAy4YHO-
METOAMYECKUM TpeOOBaHUSM By3a M OBbITh yKa3aHbl B Jokiae. Heobxoaumo cobmoaaTh periaMeHT,
OTOBOPEHHBIA MpH MOIy4YeHUM 3aAaHusd. WuiocTpanuu [OJDKHBL OBITH JOCTaTOYHBIMHM, HO HE
Ype3MEPHBIMHU.

PabGora oOyuaromierocss Haj JAOKIAJAOM-IIPE3€HTALMEN BKIIOYAET OTpPabOTKY YMEHUs
CaMOCTOSATENIEHO 000011aTh MaTepuall U JAejaTh BHIBOJIBI B 3aKIIOUEHUH, YMEHUSI OPUEHTUPOBATHCS B
MaTepuase U OTBE€YaTh Ha JJOMOJIHUTEIbHBIE BOIPOCHI CiIyLIaTenel, OTpad0TKY HaBBIKOB OpaTOPCTBA,
YMEHMS IPOBOJIUTH IUCITYT.

Jlokiiaquuky JOJDKHBI 3HATh M yMETh: COOOILIATh HOBYIO HH(OpPMAlMIO; HCHOJIb30BaTh
TEXHUUYECKHUE CPEJCTBA; XOPOIIO OPHUEHTUPOBATBCA B TEME BCErO0 CEMHMHAPCKOTO 3aHATHS;
JUCKYTHpPOBaTh M OBICTPO OTBEYaTh Ha 3aJaHHbBIE BOIMPOCHI; YETKO BBIMOJHATH yCTAHOBJIEHHBIN
pernaMeHT (He Gosnee 10 MUHYT); UMETh MPEJCTABICHUE O KOMIIO3UIIMOHHON CTPYKType AOKJIana u
Ap.

CTpyKTypa BbICTYyIJICHUS

Berynnienne nomoraer obecrneunTh ycnex BBICTYIUIEHHs 1o J1o0oi TemaTuke. Berymienue
JIOJDKHO COJIepKaTh: Ha3BaHME, COOOIIEHHWE OCHOBHOM HJIEHM, COBPEMEHHYIO OIIGHKY NpeaMera
U3JI0KEHUS, KPAaTKOe IEpPEdYHUCIEHUE pacCMaTPUBAEMbIX BOIPOCOB, KMBYIO HHTEPECHYIO (opMy
M3JI0’KEHUS, AKIEHTUPOBAaHUE BHUMAHMS HAa BaXXHBIX MOMEHTaX, OPUTMHAILHOCTD MOAX0/1A.

OcHOBHasi 4acTh, B KOTOPOH BBICTYMAIOMIMK JOJDKEH TIIyOOKO PacKphITh CYTh 3aTPOHYTOU
TEMbI, 0OBIYHO CTPOUTCS MO MPUHLUIY OTYeTa. 3a7aya OCHOBHOM 4acTH — MPEICTABUTh JOCTATOYHO
JaHHBIX JUISl TOTO, YTOOBI CIIyIIATEIM 3aMHTEPECOBAIMCH TEMOW M 3aXOTENM O3HAKOMHUTBHCS C
matepuanamu. [Ipu 3ToM Jlorudeckas CTpyKTypa TEOPETHYECKOro OJI0Ka He JOJDKHBI aBaThCs O€3
HATrJSIIHBIX TIOCOOHA, ay0-BU3YaIbHBIX U BU3YaJIbHBIX MaTEPHAJIOB.

3aKl04eHne — SICHOE, 4eTKoe 000OILIeHHe U KpaTKUE BBIBOJbI, KOTOPBIX BCEr/a KIYyT
CIIylLIaTesny.

HNPOMEXYTOYHASA ATTECTALIUA

[To uroram 4 cemectpa mpoBoauTcs 3a4et. [Ipu moaroToBke K ciaye 3aueTa peKOMEHIYyeTcs
MOJIB30BAThCS MAaTEpPUATAMU NIPAKTHYECKUX 3aHITUN U MaTepUajIaMy, U3YYCHHBIMH B XOJA€ TEKyUIEH
CaMOCTOSITENILHOM pabOTHI.

3adeT MPOBOAUTCA B YCTHOM WJIM MUCBMEHHOW (hopMme, BKIIIOYAET TMOJATOTOBKY M OTBETHI
oOydaromierocss Ha TeopeTHueckue Bompockl. [lo wWTOram 3adera BBHICTABISAETCS OICHKA (B
3aBUCHMOCTH OT yCTaHOBJICHHOTO B [looskeHNM 0 TeKyIiel u uToroBoit arrecranuu BY3a).
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6. OBPA3OBATEJIBHBIE TEXHOJIOI'MN

Ne o Bcero
. 4acoB
| cemec Buabl yueOHoii paGoThI Oo0pa3oBaTte/ibHbIE TEXHOJIOTUH

o | TPa

1 2 3 4

1. 13 Jlexuwmst 1. Onepanuu Ha MynbTUMEAUIHBIE TEXHOJIOTUN 2
€AMHUYHOM UHTEpBAaJIe

2. JIaGopatopHas pabora 1. Hcnonp3oBanue 2
B03MOKHOCTH IPHITOKEHHS WHPOPMALIMOHHBIX  TEXHOJOTHM
Matlab «Fazzy Logic» (TIIT «SciLab, MatLaby)

3._| Jlexknusa 2. Heuetkune MynpTUMeAUIHBIE TEXHOJIOTUH 2
MHOYKECTBA U ONEPAIH HAJ
HUMU

4. | JIaGopatopnas pabora 2. Hcnonb3oBanue 2
da3zu-anropuTMHU3anus 3a4a4d | HHPOPMAIIMOHHBIX  TEXHOJOTHUI
PETYIHPOBAHUS (TIIT «SciLab, MatLaby)

5. | JlaGopaTtopHas pabora 3. Hcnonb3oBanue 2
HccnenoBanue crocoOoB UH(POPMALIMOHHBIX  TEXHOJOTHMA
(bOopMHpPOBaHHS HEUETKUX (TIIT «SciLab, MatLab»)

MHOECTB U
orepaiuy HaJl HUMU

6. JlaboparopHas paboTa 4. Hcnons3oBanue 2
MonennpoBaHue HEUETKOM WH(GOPMALIMOHHBIX  TEXHOJIOTUH
CHCTEMBI CPEJICTBAMU (TIIT «SciLab, MatLab)

MHCTPpYMEHTapus
HEUYETKOM JIOTUKHU

7. JIaGopatopHas paborta 5. Hcnonp3oBanue 2

HccnenoBanue anropurma MH(GOPMALIMOHHBIX ~ TEXHOJIOTUM

HEYETKOM KIIaCTCpU3allun

(TIIT «ScilLab, MatLaby)
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7. VYEBHO-METOJUYECKOE U ”THOOPMAIIMOHHOE OBECIIEYEHUE
JUCUMILIUHBI

7.1. IlepeyeHb OCHOBHOI U 10TIOJIHUTEIbHOI y4eOHOMH JINTepaTypbl

CnHcoK OCHOBHOM JIMTEPATypPHI

1. becuennsiii, U. I[1. MaTtematuueckas yoruka : yaueonoe nocodue / U. I1. becuennsiit, E.

B. becuennHas. — Owmck : OMckuil rocylapCTBEHHbIM YHHUBepcuTeT MM. P.M.
Hocroesckoro, 2016. — 76 ¢. — ISBN 978-5-7779-2002-7. — TeKcCT : 371€KTPOHHBIN
/I Uudposoii obpazoBarensHbiii pecypc IPR  SMART : [caiit]. — URL:

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

2. Cenoa, H. A. Teopus HeueTkux MHOXkeCTB : yueOHoe nmocobue / H. A. Cenona, B. A.
CenoB. — 2-e m3a. — Mocksa : Aii [Tu Ap Menua, 2023. — 426 ¢c. — ISBN 978-5-
4497-1878-5. — Tekct : anextponHslii // Lugpposoii o6pazoBatensHblil pecypc IPR
SMART : [caiit]. — URL: https://www.iprbookshop.ru/127575.html

3. HeneiiBona, H. H. Ilpuknannas noruka : yuebnoe nocodue / H. H. HeneiiBoga. —

HoBocubupck : Cubupckoe YHUBEpCUTETCKOE m3aareinbcTBo, 2017. — 521 ¢. — ISBN
978-5-379-02009-5. — Texkcr : anexTpoHHslii // LludpoBoit 0Opa3oBaTenbHbINi pecypc
IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/65288.html (mara

oOpamenus: 08.02.2023). — Pexxum poctyna: Juis aBTOPU3HP. M0JIb30BaTeNei

4. Cenos, B. A. Pa3zpaboTka WHTEJUIEKTyaJIbHBIX CHCTEM Ha 0a3e HEYETKOW JIOTUKHU B
WinFACT : yuebHo-meronuueckue ykaszanus / B. A. Cenos, H. A. CemoBa. —
Caparos : Aii [Tu Op Menaua, 2018. — 28 ¢. — ISBN 978-5-4486-0186-6. — Tekcr :
anexkTpoHHbli // Lludpooit obpazoBarenbubiit pecypc IPR SMART : [caiir]. — URL:
https://www.iprbookshop.ru/71583.html
CnMCOK 10M0JIHUTEIbHOM JIUTEepaTypbl

1. Urommn, B.M. 3amaum u ynpaxHeHHs MO MaTeMaTHYECKOM JIOTHMKE U TEOpUH
anroputMoB [Tekct]: yueb. mocobue nmns By3oe/ B.M. Urommn - M.: Akanemus,
2008.- 304 c.

2. Wrommn, B.M. Maremaruyeckass joruka u Teopust anroputmoB [Tekcr]: yueO.
nocobue st By30B/ B.M. Urommn - M.: Akanemus, 2008.- 448 c.

3. JlaBpoB, M.A. Marematuueckas joruka [Tekcrt]: ydeO. mocodbue mis By3os/ HU.A.
JlaBpoB- M.: Akanemus, 2006.- 240 c.

4. MareMaTuueckasi JIOTUKa M TEOpHs aJIrOPUTMOB : METOJUYECKHE YKa3aHUs K
camocTosTenbHON pabote / coctaButenmn WM. A. Cempix. — Jlunenk : Jlumenxuit
rocyJapcTBeHHbIN TexHuyeckuit yausepcurer, 9bC ACB, 2014. — 25 ¢. — Tekcr :
anexTponnbii // LudpoBoii oOpazoBarensHblil pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/55106.html

5. Teopuss u meroapl pa3pabOTKU yrpaBieHUYeCKUX pemieHuil. [loanepxka HpUHATHS
pelIeHui ¢ dJIeMEHTaMU HEYeTKOM JIOTHKH : yuyeOHoe mocobue / O. H. Jlyuko, B. A.
Mapenko, P. P. I'updanos, C. B. ManbueB. — Omck : OMckuii rocyaapCTBEHHBIH
WHCTUTYT cepBuca, OMCKUN TOCY/IapCTBEHHBIM TEXHUYECKUH yHUBepcuteT, 2012. —
110 c¢. — ISBN 978-5-93252-252-3. — Texkcr : snektponHbii // Iludposoit
obpazoBarenbHbiil pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru

6. Scuuukwuii, JI.LH. BBenenue B uckycctBeHHbI nHTEIUIEKT [TekcT]: yued. mocobue amst
CTy.. BbicHI. y4eOHbIX 3aBenenuid/ JI.H. Scaunkuii.- M.: Akagemus, 2008.- 176 c.

MeToanueckue MaTepuaJIbl

Koukaposa I1.A. Hedetkas moruka: Y4ueOHO-METOIUYECKOE MTOCOOME Il OOYUaIOIIUXCS 110
HanpaBieHuto noAarotoBku 09.04.03 Ilpuxnagnas wuHpopmatuka npoduns «IIpuxnagHas
nHpopmaTuka B 3koHOMHKE 1 yrnpasienun» / [1.A. KoukapoBa — Uepkecck: BUIL] CesKasl'A, 2021.
-3 ..
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7.2. Ilepeuens pecypcoB HH(POPMAIHOHHO-TEJIEKOMMYHUKANMOHHOI ceTu « AHTepHeT»
1. http:// www. rsl. ru / - caiit Poccuiickoii rocyapcTBEHHON OHOTHOTEKH
2. http://lwww.gpntb.ru/ - caiitr TocymapcTBeHHOH MyOMMYHOW  HAYYHO-TEXHHYECCKOM
6ubauorexku Poccun
3. http:// elibrary. ru / - caiitr Hay4Hnoii snexTpoHHO# OHMOIHMOTEKN
4. O6pasosarenbHas miatdopma «OTKpeITOE 00pasoBaHuey -openedu.ru

7.3 UudopmaniuoHHBbIE TEXHOJIOTHH, JIMIEH3HOHHOE IPOrPaMMHOe odecreyeHne

JInnie3suoHHoe nporpammHoe o0ecnieueHue | PekBU3WTHI IuIeH3UI/ 10TOBOPOB

MS Office 2003, 2007, 2010, 2013 Caenenus 00 Open Office: 63143487,
63321452, 64026734, 6416302, 64344172,
64394739, 64468661, 64489816, 64537893,
64563149, 64990070, 65615073

JIuuensus 6eccpouHas

Awntusupyc Dr.Web Desktop Security Suite | JIuen3uonHslit cepriudukar
Cpoxk nerictBusi: ¢ 24.12.2024 no 25.12.2025

Koncynprant [lmoc Jlorosop Ne 272-186/C-25-01 ot 30.01.2025 r.

Hudposoii 00pa3oBaTeNbHBIN pecypc JIuuensuonnsiii gorosop Ne 12873/2511 ot

IPR SMART 02.07.2025 r. Cpok netictBus: ¢ 01.07.2025 .
10 30.06.2026 T.

becmataoe I[10O

Sumatra PDF, 7-Zip, Scilab

8. MATEPUAJIBHO-TEXHUUYECKOE OBECIIEYUEHUE AUCIHUIIJINHBI
8.1. TpeOoBaHus K ayAMTOPUAM (MOMEILIEHUAM, MeCTaM) [IJIsl IPOBeAeHUS 3aHATUI

1. YueOnasi aynuTopus AJsl IPOBeIeHUsI 3aHATHH JIeKIIHOHHOT0 THIA

Crenmanu3upoBaHHasi MeOEIb:

[MapTel - 9mT., cTynbs - 291T.; qocKa MenoBast - 1mT., kageapa HacTONbHAS - 1 1IT., CTYT MATKHI -

1 1IT., KOMIIBIOTEPHBIE CTOJBI- 1 21IT., CTOJI OTHOTYMOOBBIN (TIpeTo1aBaTeNbCKuit) - 11T., mkad
JIBYXIBEpHBIH - 11T. Habop 1eMoHCTpaimoHHOTO 000pYI0BaHMS U y4eOHO-HATIISTHBIX MTOCOOUH,
oOecrneynBaroIUX TeMaTuyeckue wimoctpaunn: MatepaktuBHas nocka- lmr. I[Tpoekrop - 1mr. I1K-
I 1mrr.

2. JIabopaTopusi HOBBIX KOMIILIOTEPHBIX TEXHOJIOTHIA

CrnenumanusupoBanHast Mmebens: Jlocka menoBas - 11IT., CTOJ MpenoiaBaTeabCKui - 11IT., mapThI -
8IIT., CTYNBS - 2061IT., KOMIBIOTEPHBIE CTOJBI - 101IT., CTY)I MsTKuid — 11T, JlabopaTopHoe
00opyi0BaHKE, TEXHUYECKHE CPEICTBA 00YUEHHUS, CIIyKalllue AJsl IPe0oCTaBlIeHUs] yueOHOM
uHpopmanuu Oonpinoit ayauropun: [1K-10 mr.

3.YueOHast aynuTopusi AJs NPOBeAeHHUs 3aHATHII CEMUHAPCKOT0 THIA, KYPCOBOT0
NPOEKTHPOBAHHUA (BBINOJHEHHUSI KYPCOBBIX padoT), IPYNIOBBIX H HHAMBUHAYAJIbHBIX
KOHCYJIbTALM, TeKYLIero KOHTPOJIsl M IPOMEKYTOUHOM aTTecTallu.

Cnenuanu3upoBaHHas MeOeb:

Hocka menoBast - lmT., CTON mpenoAaBaTelbCKUi - lmIT., mapThl - 8IMIT., CTyJbs - 26IIT.,
KOMITBIOTEPHBIC CTOJIBI - 10mT., cTyn Markuii — lir. JlabopatopHoe 000pya0BaHHE, TEXHUUYCCKHE
cpencTBa oOydeHHs, CIyKallue Al MpeIocTaBleHusl yueOHoH nHpopMaluu OOIbIION ayTUTOPHH:
TIK-10 mrr.

4. Tlomenenue AJsi CAMOCTOSITEIbHOM PadoThlI.

budanoredyHo-n3naTeJbCKUM HEHTP:

Otaen oOcimyKUBaHUS MEYaTHBIMU U3JAHUSIMU
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https://openedu.ru/

CrneunanusupoBaHHasi MeOEb:

PaGouue ctonsl Ha 1 mecTo — 21 mmiT.

Crynbst — 55 wr.

Habop nemoHCcTpanoHHOTo 060pyA0BaHMs U y4eOHO-HATJISAHBIX TOCOOMH, 00eceunBaroImux
TEMaTUYECKHUE UIUTIOCTPALIUH:

OKpaH HaCTEHHBIN - 1T.

IIpoexTop -1 miT.

Hoyt0yx -1 mr.

HNndopmannonno-oudauorpadpuieckuit oTaes.

Crneunanu3upoBaHHasi MeOEb:

Pabouune ctonbl Ha 1 mecTo - 6 mIT.

Crynbs - 6 WrT.

KomnbroTepHast TEXHUKA C BO3MOXKHOCTBIO OJKIIOUEHUs K ceTu «HTepHeT» 1 obecrnieueHrueM
JIOCTYTIa B 3JIEKTPOHHYIO HH(GOopMarmoHHo-o0pa3oBarenbhyto cpeny PI'bOY BO «CesKasl'Ay:
[lepcoHanbHblil KOMIIBIOTEP — 11IT.

Ckanep -1 .

MOV — lwr.

Otaen oOcyKUBaHUS SJEKTPOHHBIMH U3IaHUSIMU
Crneunanu3upoBaHHasi MeOEb:
PaGouue ctomnsl Ha 1 MecTo — 24 mT.
Crynbst — 24 wr.
Habop nemMoHCTpaiimoHHOro 000pyA0BaHus U y4eOHO-HATJISAHBIX TOCOOMH, 00ecTeYynBaIOINX
TEMaTUYECKHE UIUTIOCTPAIUH:
WNurepaktuBHas cucrtema - 1 mr.
Mounutop— 20 .
Monwurop - 1 mr.
CereBoii TepMunain -18 mr.
IlepcoHanbHBIN KOMITBIOTED -3 IIIT.
M®VY- 2 ., Mpuntep-1mrT.
S. [Momemenne ajsi XpaHeHMss HW NPOPUIAKTHYECKOT0 OOCHYKMBAHUA Yy4eOHOIO
o0opynoBaHusl.
Crieunanu3upoBaHHasi MeOelNb: CTeIIaXH, CTYJ, KPeciao KOMIBIOTEPHOE, CTOJL.
[Mpodunakruaeckoe odopyaoBanue: nmeppopaTop, aKKyMYJSITOPHAS — Jpeb-IIypyHOBEPT,
HaOOpBl OTBEPTOK, MBUIECOC, KJIEIMM OOXKHUMHBIE, TecTep OJIOKOB MHUTaHUS, MYJIbBTUMETP, (eH
TEPMOBO3IYIIHBIA TasyIbHBIM, MasyIbHUK; ydeOHOe mocoOue  (MepCOHANbHBIA KOMIIBIOTED B
KOMIIJIEKTE), TaCCaTHX U, OOKOPE3bl; KOMMYTaTop, BHemHUNM DVD npuBo/1, BHENTHUH KECTKUN TUCK.

8.2. TpeboBaHus K 000pYy10BAHUIO PA0OUYMX MECT NMPenoaaBaTeis U 00y4arIuXcst

1. PaGouee MecTo mpenogaBaTeisi, OCHAIIEHHOE KOMIIBIOTEPOM € TOCTynoM B HTepHeT,

2. Paboune Mecta oOydYarOMIMXCs, OCHANIEHHBIE KOMITBIOTEpaMU C JOCTynoM B MHTepHeT,
npeaHa3HaYeHHbIE ISl paOOThI B AJIEKTPOHHON 00pa3oBaTeNbHOM cpelie.

8.3. TpeGoBaHus K cieUAIH3IUPOBAHHOMY 000PY10BAHMIO
- HCT

9. OCOBEHHOCTH PEAJIM3ALIMY JUCHMUILIAHBI 115 UHBAJUIOB U JINIL]
C OrPAHMYEHHBIMHA BO3MOKHOCTSIMHU 3/I0POBbSI

Jlns oOecriedenuss 00pa3oBaHUS HMHBAIMAOB U OOydalomUXCs C OTrpaHUMYEHHBIMU
BO3MOXKHOCTSIMH  37I0pOBbsI  pazpabarbiBacTcsi (B clydae HEOOXOAMMOCTH) aJanTHPOBAaHHAsS
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oOpa3oBartenbHasl MpPOrpaMMa, WHIAUBUAYaJbHBIM Y4YeOHBIM IJIaH C YYE€TOM OCOOEHHOCTEH uX
NCUXO(U3UYECKOTO Pa3BUTHSI U COCTOSHUS 3[JOPOBBS, B YACTHOCTU MPUMEHSETCS MHAUBHYaIbHBIN
MOJIXO0J] K OCBOCHHIO JIUCIUILINHBI, WHIUBHUIyaIbHBIC 3a0anus: pedepaTsl, TUCHbMEHHBIE PabOTHI U,
HA00OpOT, TOJBKO YCTHBIE OTBETHl U JIUAJOTH, WHAMBHIyallbHbIE KOHCYJbTAIMH, HCIOIb30BaHHUE
JTUKTO(POHA U APYTUX 3AIMUCHIBAIOIINX CPEACTB JIJISI BOCIIPOU3BEACHHS JICKIIMOHHOTO U CEMHUHAPCKOTO
Marepuasna.

B nensx obGecriedenust 00y4aronMXcsi HHBAIMIOB U JIMIl C OTPAHMYCHHBIMUA BO3MOXHOCTSIMHU
3JI0pOBbsI KOMILIEKTYeTCsI JOH]T OCHOBHOM yueOHOU JTUTEepaTypOid, afanTHPOBAHHON K OTPAaHHUYEHUIO
3JICKTPOHHBIX 00pa30BaTENIBHBIX PECYPCOB, MOCTYI K KOTOpbIM opranu3oBan B BUIL[ Akxagemuu. B
OuOIMoOTEeKe MPOBOMAATCS WHIWBUIYAIbHBIE KOHCYJIbTAIMU JJISl JAHHOW KaTErOpUU MOJIb30BaTElNeH,
OKa3bIBAECTCSI MOMOIIb B PErMCTPAllUM M HCIOJIB30BAHUU CETEBBIX WU JIOKAJIBHBIX 3JIEKTPOHHBIX
00pa30oBaTeNbHBIX PECYPCOB, IPEIOCTABISIOTCS MECTa B UNTAIBHOM 3aJie.
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Ilpunoswcenue 1

MO JUCUMILINHE

®OH/I OHEHOYHbBIX CPEJICTB

Heuertkas noruka
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1. HACIIOPT ®OHJIA OLIEHOYHBIX CPEJICTB MO YYEBHOM JUCHUIIIUHE
HeueTkas joruka

1. Komnerenuun, popmMupyemMslie B mpouecce H3y4eHusi JMCHUNIMHBI

HNunpexc DopMyJIHPOBKA KOMIIETEHIUH

CriocoGeH oCyIecTBIATh KPUTUYECKUI aHaIu3 IPOOJIEMHBIX CUTYalluii Ha OCHOBE

VK-1 o o
CHUCTCMHOI'O ITOAX044, Bpra6aTLIBaTL CTPATCTrUI0 ACUCTBUHU

Crioco6eH UCToIb30BaTh U pa3BUBATh METO bl HAYUHbIX UCCIIEIOBAaHUHN U
[1K-1 MHCTPYMEHTApHs B 00JaCTH MPOEKTUPOBAHUS U YIPABICHUS HHPOPMALMOHHBIMU
CHCTEMaMH B YKOHOMHKE

CrniocoOeH NpUMeHSATh COBPEMEHHBIE METObI U HHCTPYMEHTAJIbHBIE CPE/ICTBA
MPUKIATHON HHOOPMATUKH JIsl aBTOMATU3alMU U UH(OpMaTU3alMK PEIIeHUs
NPUKJIAJHBIX 33/1a4 pa3IMYHbIX KJIACCOB U CO3AaHUS MH(POPMALMOHHBIX CUCTEM
Pa3IMYHbIX KJIACCOB U CO3AaHUs HH(OPMALIMOHHBIX CUCTEM

ITK-5

2. Jranbl (OPMHUPOBAHNUS KOMIIETEHIIMHU B NPolecce 0CBOCHUS TUCHUILINHBI

OcHOBHBIMU ~ 3TanaMud  (OPMUPOBAaHUS  YKa3aHHBIX KOMIIETEHUMH TIpU  HU3YUYEHUH
00y4JarImMUMUCS AUCUUIUINHBI SIBISIFOTCS MTOCIIEIOBATEIFHOE U3YUYEHHUE COJEPKATENBHO CBSI3aHHBIX
MEXIy co00# pa3nesnoB (TeM) yueOHbIX 3aHATHM. M3ydueHune kaxaoro pasnena (TeMbl) Ipeanoiaraet
OBJIaJICHUE 00YYaIONIMMUCSI HEOOXOAUMBIMU KOMIETCHIIUAMU. Pe3ynbTar aTTectanuu 00y4aromuxcs
Ha pas3IMYHbIX dTarax (I)OpMI/IpOBaHI/IH KOMHCTCHHHﬁ IMOKa3bIBA€T YPOBCHb OCBOCHUA KOMHeTeHHI/Iﬁ
00y4JaroIuMHUCS.

OTanmHOCTE (i)OpMHpOBaHI/ISI KOMHGTGHHI/Iﬁ npsaMo CBsA3aHa C MCECTOM JHUCHUIIIIMHBI B
00pa3oBaTeNbHON MporpaMme.

dopmupyembie KOMIETeHIIHU (KOAbI)

Pa3zpennl (TeMbl) IMCUMILTUHBI

VK-1 IK-1 [1K-5
Tema 1. Onepaiuu Ha + + +
€IMHUYHOM MHTEpBAJIC
Tema 2.HeueTkue MHOXKECTBA U + +
OTIepaIv¥ HaJl HUMH
Tema 3.HeueTkue cooTBeTCTBUI + +

u oTHouIeHus. HeyeTkue umcia

Tema 4.HeueTkue penssiiOHHbIE
YPaBHEHUS U CUCTEMBI + + +
JIOTUYECKOI0 BBIBOJA

Tema 5.Heitpo-HeueTkue
CHUCTCMbI
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3. HOKa3aTeJ'[I/I, KPUTECPHUH U CPEACTBA OLICHUBAHUSA KOMHeTeHHHﬁ, (])opanyeMl,lx B [Ipouecce N3yIeHUust TUCHUIIINHbI

Kputepun olieHHMBaHuUs pe3y/IbTATOB 00yUeHHsI

CpencrBa OLleHUBaHHS Pe3yJIbTATOB

HNHauKaTopbl A0CTHAKEHUST o0yyenust
KOMIIeTeHIHi =
Texymmii IIpomeskyTouHast
Hey/I0BJIETB YAOBJIETB XOpOILIo OTVINYHO
KOHTPOJIb aTTecTalus

YK -1 CnocoGeH ocyimecTB/IATh KPUTHYECKUH aHATH3 MPOOJIEMHBIX CUTYallHii HA OCHOBE CHCTEMHOI0 I0JX0/1a, BLIPA0AThIBATh CTPATErHI0 AeiicTBHil
YK - 1.1 JlorugHO U He moxer noruuno u YacTuuHO yMeeT Jlornuno u Ha BBICOKOM ypOBHE JIOTUYHO | 3aluTa 3ager
apryMEHTHPOBaHHO apryMEHTHPOBaHHO JIOTHYHO U apryMEHTHPOBaHHO 1 apTyMEHTHPOBAHHO 11a00paTOpHOH
(hopmupyeT coOOCTBEHHBIE (hopmMupoBartpb apryMEHTHPOBAaHHO (hopmupyeT cOOCTBEHHBIE (dhopmupyeT cOOCTBEHHBIE paboTsl,
CYXXIEHHS U OLEHKH IIpU COOCTBEHHBIE CY)KACHUSI U | (hOPMUPOBATH CY>XKIEHHS U OLIEHKH IIpU CYXXIEHHS U OLEHKH IIpU KOHTPOJIbHASA
aHaJU3¢e MPOOIEMHBIX OIICHKH TIpY aHAJIN3e c0oOCTBEHHBIE aHanu3e mpoOIeMHBIX aHaJM3¢e MPOOJIEMHBIX pabora
cUTyanuu NpoOJIEMHBIX CUTYalui CYXIECHUA U OLICHKU CUTyanun cuTyauun Joxnan

IIpY aHaIIn3e

MPOOJIEMHBIX

CUTYyaLHH
YK - 1.2 OcymectBiusier He moxer ocymectBiate | YacTuuHO OcyniecTBisIeT aHAIN3 Ha BbICOKOM ypOBHE 3amuTa 3auer
aHAIN3 TPOOJIEMHBIX aHAIHU3 IPOOJIEMHBIX OCYIIECTBIISCT aHATIN3 | MPOOJIEMHBIX CUTyaluii Ha OCYIIECTBIISICT aHAIH3 abopaTopHOH
CHUTYaIli Ha OCHOBE CHUTYaIli Ha OCHOBE IIPOOIEMHBIX OCHOBE CHCTEMHOTO MOAX0a | MPOOIEMHBIX CUTyanuii Ha paboTHhl,
CHCTEMHOT0 TT0IX0/1a TIPH CHCTEMHOTO TTO/IX0/1a IPH | CUTYaIMii Ha OCHOBE pu GpopManu3anuu OCHOBE CUCTEMHOTO MOJX0Ja | KOHTPOJIbHAs
(hopmanm3anuy MpUKIAAHEIX | GopMaTH3anuu CHCTEMHOTO TOJX0/1a TIPUKJIAAHBIX 33129 pu hopMa3aIun paboTta
3a7a4 MPUKITAIHBIX 33734 pu Gpopmanu3anum MIPUKJIAJHBIX 3a1a4 Joknan

MPUKIIAJHBIX 3ada4
YK — 1.3 PazpabareiBact u | He ymeer paspabatbiBarh | YacTuyHo ymeer | PaspabatbiBaer u|B TTOJTHOU Mepe | 3ammura 3auer
coJiepKaTeIbHO u COJIepIKaTeNbHO | pa3pabaThiBaTh U | coaepxaTesabHO paspabatbiBaeT u | nabopatopHoi
apryMEHTHPYET  CTpaTeruio | apryMeHTHUPOBAaThH COJIepIKaTEIBHO apryMEHTHPYET CTPATeruio | COIEpIKaTeIbHO paboThl,
MIPaKTHYECKOTO pelIeHus | CTpaTeruio apryMEeHTHPOBAaTh NPaKTHYECKOTO pelieHust | apryMeHTUPYET  CTPaTerdio | KOHTPOJIbHAs
MpoOJeMHO  CHUTyallMM Ha | IPaKTHYECKOTO pEIICHHs | CTPATETHIO npoOJIEMHOM CUTyallud Ha | MPaKTHYECKOTO peuenust | pabora
OCHOBE CHCTEMHOT'O U | MpoOJIEMHOM CHTyaly Ha | MPaKTHYECKOTO OCHOBE  CHUCTEMHOro W | mpoOinemHO# curyauu Ha | Jlokman
MEXIUCIUTUINHAPHOTO OCHOBE CHCTEMHOTO M | peIIeHHs MNPOOJIIEMHOW | MEXIUCIUILIMHAPHOTO OCHOBE CHCTEMHOTO "
TIOJIXOJI0B MEKANCIMIUINHAPHOTO CHUTyallu Ha OCHOBE | MOJXOJOB MEXXIUCIUTUTNHAPHOTO

TIOJIXOJI0B CHCTEMHOTO n TIOJIXOJIOB
MEXIUCIATUINHAPHOTO
IOJIXOJI0B

IIK-1 crmocoGeH MCcmoIbp30BaTh M Pa3BUBATh MeTO/Ibl HAYYHBIX HCCIeI0BAHMI M HHCTPYMEHTAPHUS B 00J1aCTH MPOEKTUPOBAHUS U YIIPABJICHUSI
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MK-1.1 Ucnons3yer merons! | He 3HaeT MeTop @dparMeHTapHO 3HAeT 3HaeT MeTO/Ibl HAy4HBIX Hcnons3yer MeTobl TeKyIui 3auer
HAy4YHBIX UCCIIEAOBaHUN U HAyYHBIX UCCICNOBAaHUNA U | METOJbI HAYYHBIX HCCIIEOBAaHUN U HAyYHBIX UCCIICAOBaHUN U TECTOBBII
WHCTPYMEHTApHs B 00J1aCTH WHCTPYMEHTapHs B HCCIIEJOBAaHUHN H WHCTPYMEHTapHs B 00JacTH | WHCTPYMEHTapHs B 00JIacTH KOHTPOJIb, 3alUTa
MIPOEKTUPOBAHUS U 00J1acTH MPOEKTUPOBAHMS | MHCTPYMEHTapHs B MIPOEKTUPOBAHUS 1 MIPOEKTUPOBAHUS U a00paToOpHOH
yTIpaBICHUS W yIpaBlICHUS obmacTtu yTIpaBICHUS YIpaBlIeHUS paboTsl,
MH(POPMALIMOHHBIMH nH(pOPMaNNOHHBIMU MIPOEKTUPOBAHUS U UH(OPMALOHHBIMH MH()OPMALMOHHBIMH KOHTpPOJIbHAS
CHCTEMaMH B 3KOHOMHKE CHCTEMaMH B 5KOHOMHKE YIpaBICHUS CHCTEMaMH B 3KOHOMHKE CHCTEMaMH B 5KOHOMHKE pabora

WH(POPMAITMOHHBIMHA

CHUCTEMaMH B

SKOHOMHKE
I1K-1.4 BeinomnssieT paboThI Her 3nanuii mo YactuuHble 3HaHHUsI 0 | BhIMosHACT pabOTHI 110 Ha BricokoM ypoBHE TeKYIIUI 3auer
10 MOJICJTUPOBAHUIO MOJIETTUPOBAaHHUIO MOJIETTUPOBAHUIO MO/JICIIPOBAHHIO BBINOJIHSAET PaboTHI IO TECTOBBIH
npuxnaaseix C u npuxnaaseix UC u npuxnaaaseix UC u npukiaaseix MC u MOJEJIUPOBAHUIO KOHTPOJIb, 3alIUTa
MOHMTOPHUHTY MPUKJIAJHBIX U | MOHUTOPUHTY MOHHUTOPUHTY MOHUTOPHHTY IPUKIaAHBIX | mpukiaaaHeix UC u nabopaTopHOii
MHQOPMaIMOHHBIX MPUKIIAJHBIX U MIPUKIIAJHBIX U ¥ MH(POPMAIIMOHHBIX MOHUTOPHUHTY TIPUKJIAJHBIX U | paboTBHI,
TIPOIIECCOB MPENPHATHS 1 nH(pOPMaINOHHBIX nH(POPMANOHHBIX MIPOIIECCOB MPEANPHUITHS 1 MH(POPMaNOHHBIX KOHTPOJIbHAS
OpTaHM3aINH COTIACHO MIPOLIECCOB MPEATIPHUATHS U | TIPOIIECCOB OpTaHM3AINH COTIACHO TIPOIIECCOB MPENPHATHS U pabora
COBPEMEHHBIM CTaHJapTaM OpTaHM3ALIH COTTACHO TIPEATIPHATHS U COBPEMEHHBIM CTaHIapTaM OpTaHM3aIIH COTIIACHO
MH()OPMAIIMOHHOTO COBPEMEHHBIM CTaHJIapTaM | OPraHM3aIMy COTJIACHO | MH(OPMAIIOHHOTO COBPEMECHHBIM CTaHJapTaM
B3aUMOJEHCTBUS CUCTEM, nH(pOPMaNNOHHOTO COBpPEMEHHBIM B3aUMO/ICHCTBUS CHCTEM, MH()OPMAIOHHOTO
OCHOBaM B3aUMOJICHCTBUS CHCTEM CTaHAApTaM OCHOBaM B3aUMOJEHCTBUS CUCTEM,
MEHE)KMEHTa, B TOM YHUCIIe UHPOPMAIOHHOTO MEHEJKMEHTAa, B TOM YUCJIe | OCHOBaM
MEHEeKMEHTa KauyecTBa B3aMMO/ICHCTBUA MEHEeKMEHTa KauyecTBa MEHE)KMEHTa, B TOM YHUCIIe

CUCTEM MEHEXKMEHTa KauecTBa
IK-1.5 IIpumensier | He 3Haer coBpemeHHble | dparmeHTapHo 3HaeT | [Ipumenser  coBpeMmeHHble | B momHOl Mepe mnpumeHseT | TeKylui 3auer
COBPEMEHHBIE ~ METOABI U | METOABI U | COBPEMEHHBIE METOJblI | METOMIbI U | COBPEMEHHBIE  METOABl U | TECTOBBIH
WHCTPYMEHTAJIbHBIE CPEJCTBA | HHCTPYMEHTAJIbHbBIC U MHCTPYMEHTAJIbHBIC | HHCTPYMEHTANbHBIE WHCTPYMEHTAJIbHBIE CPEJCTBA | KOHTPOJb, 3aIlUTa
MIPUKIAJHON  MH(OPMATHKH | CpeACTBa MPUKIAJAHON | CpelcTBa MNPUKIATHON | CpeAcTBa NPUKIIaIHON | TIpUKIagHONH  WH(OpMATHKH | Ja0OpaTOpHOU
IIPYU  BBHINTOJIHEHUH HAYYHBIX | MH(pOpMATHKH npu | nHPOPMATHKU npu | “HPOPMATHKH IIPU | IpY  BBINIOJIHEHWW HAYYHBIX | paboTBHI,
HCCIIEIOBAaHUN BBINOJIHEHUH HAyYHBIX | BBINOJHEHUHM HAYYHBIX | BBIIOTHEHUH HAy4YHBIX | UCCIIEAOBAaHUH KOHTPOJIbHAS

HUCCIIEIOBaHUI HUCCIEIOBaHUN HUCCIETOBaHUN pabota

IIK -5 Cnocoden NMPUMEHATDH COBPEMEHHBbIC METOAbI H HHCTPYMEHTAJIbHBIC CPEACTBA npnmannoﬁ I/lH(l)OpMaTI/IKH AJIsl ABTOMATH3AallNA " an)opMaTmalmn PeICHUA MPUKJIATHBIX
3a/1a4 PA3JIHYHBIX KJIACCOB M CO3AAHUA I/lH(l)OpMa[II/IOHHLIX CHCTEM PA3JIHYHBIX KJIACC

OB M CO3aHUSA HHq)OpMaHHOHHLIX CHUCTEM

TIK-5.1 IIpumenser
COBpEeMCHHBIE ~ METOIBl U
MHCTPYMEHTAJIbHBIE CPE/ICTBA
NPUKIAAHOW  MH(POPMATHKH
itV aBTOMAaTHU3alNU u
nHpOpMATH3alMK  PELICHUS
TIPUKIIaHBIX 3ama4
pa3NMyYHBIX ~ KJIaccoB W
CO3JJaHUsI MH(OPMAIMOHHBIX
cHCTEM

Jomnyckaer cyiecTBeHHbIE
OINOKY B 3HAHUH
COBPEMEHHBIX METO/IOB
WHCTPYMEHTAJIBbHBIX
CPENCTB MIPUKIAJHON
nH(pOpMaTHKU

HemoHcTpupyeT
YaCTUYHBIC 3HAHUS
MIPUHIIAIIOB
MOCTPOCHHUS
MH(POPMAIMOHHBIX
CHUCTEM, METOJIOB U
WHCTPYMEHTAIbHBIX
CPEICTB NPUKJIAAHOM
nHPOPMATHKU

JeMoHcTpUpyeT 3HaHUS
TIPUHIIMIIOB TIOCTPOCHHUS
UH(OPMALIMOHHBIX CHUCTEM,
METOBI U
WHCTPYMEHTAJIbHEIE
CpeJiCTBa MPUKIATHOM
uHpopMaTUKU

PackpeiBaeT nonnoe
COZIepKaHNE IIPHUHINIIOB
MIOCTPOEHUS
WH()OPMAIIMOHHBIX CHCTEM;
METOAbI U
HWHCTPYMEHTAJIbHBIE CPE/ICTBA
TIPUKIIaHOH UHOOPMATHKH

Konnoksuym,
TEeKYLIUH
TECTOBBII
KOHTPOJIb, 3all1Ta
nmabopaTopHOit
paborThl,
KOHTpOJIbHAsSI
pabota

3auer
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[1K-5.4 PazpabarsiBaeT He ymeer pazpabateiBath | YacTyHO PazpabarsiBaer Ha BrIcOKOM ypOBHE Konnoxsuym, 3auer
MHCTPYMEHTHI U HHCTPYMEHTHI U paspabaTbiBaeT MHCTPYMEHTBI 1 pa3pabaTbIBaeT HHCTPYMEHTBI | TeKyIIWi
METO/IBI MIPOEKTUPOBAHUS | METOBI IPOCKTUPOBAHUS | WHCTPYMEHTHI U METO/IbI IPOEKTUPOBAHMS u TECTOBBII
OM3HEC-TIPOLIECCOB 3aKa3yMKa | OM3HEC-TIPOIECCOB METOJIBI OM3HEeC-TIPOLIECCOB METO/IbI IPOEKTHPOBAHUS KOHTPOJIb, 3alUTa
ULt aBTOMAaTHU3alNU 1 | 3aKa3uuKa Juis MIPOCKTUPOBAHUSA 3aKa34YMKa IS OM3HEC-TIPOLIECCOB 3aKa3unKa | JabopaTOpHOM
MHQOpMATHU3aMM  PELICHUs | aBTOMATU3alUH U OU3HEC-TIPOLIECCOB aBTOMAaTHU3aLUH U JUISl aBTOMATU3aIMU U paboTsl,
TIPUKIIAJHBIX 3ama4 | uH(poOpMaTH3aINU 3aKa34mKa s MHPOPMATHU3AIMHY PEIICHNUsT | HHPOPMATH3AIUN PEILCHUS KOHTpPOJIbHAS
pasNUYHBIX ~ KIJIacCOB U | peuIeHus! MPUKIaTHbIX aBTOMATH3aLUH U MIPUKIAJHBIX 3a1a4 MIPUKJIAJHBIX 3a1a4 pabora
co3JaHusl MH(POPMAIMOHHBIX | 33/1a4 Pa3jIMYHbIX KJIACCOB | MH(POPMaTH3AIMH Pa3NUYHBIX KJIACCOB U Pa3IMYHBIX KJIACCOB U
cHCTEM U CO3JaHMA pelLIeHus MPUKIaHbIX | co3laHMs MH)OPMAIMOHHBIX | cO3/laHusT MH)OPMAIHOHHBIX
MH(OPMAIMOHHBIX CHCTEM | 3a/lad pa3In4HBIX CUCTEM CHCTEM
KJIACCOB M CO3/AaHUS
MHPOPMaMOHHBIX
CHUCTEM
IIK-5.6 Ompenensger meronsl | He ymeer pemars YactuyHo pemaet Pemaer npuxuagnsie 3agaun | DddexTrBHO perraer Konnoxsuym, 3auer
n cpenctBa 3GQPEKTUBHOTO | MPUKIAIHBIC 3a/1a9H B MIPUKJIAJHbIE 33/1a41 B | B YCIOBHAX TIPUKJIAHbIE 3a/1a9H B TeKyIIHH
pemeHns MpUKIaJHbIX 3a1ad | YCIOBHUIX YCIIOBHUSX HEOMPE/ICIEHHOCTH C YCIIOBHUSX HEOTIPENEICHHOCTH | TECTOBBIHA
B YCIIOBHUSIX | HEOIPEIEICHHOCTH C HEONPEIEIEHHOCTH C HCTIOJIb30BaHUEM C HCTIOJIb30BaHNEM KOHTPOJIb, 3aIUTa
HEONPEIEIEHHOCTH HCTIONIb30BaHNEM UCIIONIb30BAHUEM MIPUHINIIOB HEYETKON MIPUHINIIOB HEYETKON JIOTHKH | JIAOOpaTOpHOI
MIPUHINIIOB HEYETKON MIPUHINIIOB HEYETKOH | JIOTHUKH paboTHl,
JIOTHKH JIOTHKU KOHTpPOJIbHAS
pabora
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4. KoMI1eKT KOHTPOJIbHO-O0LEHOYHBIX CPEACTB MO IUCHUNIHHE
Bonpocs k 3auety no qucuuniauie « Heyerkasi joruka»

Heuerkas anrebpa kak pacumpenue 0ysieBoi aareOpsl

Heuerkue BpICKa3bIBaHUA U Ollepaluu HaJ HUMU. HedeTkue MHOXKeCTBa.
Heuerkue nepemennsle. JINHTBUCTUYECKUE IEPEMEHHBIE

BxiroueHus ¥ paBeHCTBA HEUETKUX MHOXKECTB
TeopeTnKo-MHOXKECTBEHHBIE OIEPALIMH; OCHOBHBIE CBOMCTBA HEYETKUX MHOKECTB
CriocoOblI 3a/1aHMs U OTIEPALIMU HEYETKUX COOTBETCTBUM M OTHOLICHUH
Komno3unuy He4eTKUX COOTBETCTBUM

Mopenu 1 METOABI IPUHATUS PELICHUHN B YCIOBUAX HEOIPEIEIECHHOCTH
Knaccudukanuusa Mmozeneit 1 METO10B IPUHATHUS PELLIEHUN

Mopenu TMHEHHOTO YIOPSAAOYUBAHUSA U IPUHATUSA PEILIECHUN

Mopenu TMHEHHOTO YHOPSAA0YUBAHUS; METO AHAJIN3a UEPAPXUI
MeToabl NIPUHSTHS PELICHUI TPU HEYETKON UCXOJHON HH(OpMaIuu
[Ipocreiimme HeUeTKHE peNsIIUOHHbIE YPaBHEHUS

MexaHu3MBbI JOTHYECKOI0 BBIBOJA

Heuetkoe MogenupoBaHue

Heuerkue koHTpOILIEPHI

Heuerkue HelipoHHBIE CETH

Heliponnsle ceTu 11 peCTaBICHUs IPAaBUIl BEIBOAA

['uOpuHbIe HEWPO-HEUETKHE CUCTEMBI

CrpykTypa U nepeaaTouHble XapaKTepUCTUKU (a3u-peryisTopoB

Bonpocsl 1J151 KOJUIOKBHYMOB

no nucuuniaude «Heuerkas ioruka
Heuerkas anrebpa kak pacmmpeHue 0yJieBoi aareOpsl
Hederkue BrICKa3bIBaHUS U OTIEpalliy HaJ HUMHU. HedueTkne MHOXKeCTBa.
Heuetkue nepemennsie. JINHrBUCTHYECKHE ITEPEMEHHbBIE
BxutoueHns 1 paBeHCTBA HEYETKUX MHOYKECTB
TeopeTrko-MHOXKECTBEHHBIE ONIEpallii; OCHOBHBIE CBOMCTBA HEUETKUX MHOXECTB
CriocoObl 3a1aHMsI U OTlepallui HEYETKUX COOTBETCTBUM U OTHOIICHUM
Kommo3uiun HeueTKUX COOTBETCTBUIMA
Mogenu 1 MEeTOIbI IPUHATHS PEIICHUI B YCIOBUSAX HEOMPEIEIIEHHOCTH
Knaccudukanusa Mmozaeneit 1 METO10B IPUHATHUS PEILICHUI
Mopenu TMHEHHOTO YHOPSIIOUYMBAHUS U IPUHATHS PEIICHUNA
Mopnenu TuHEHHOTo yHOPSA0YHBaHM; METO aHaJIN3a HepapXui
MeToap! IPUHSTHS PELICHNI TIPU HEYETKON HCXOJHON HH(OpMaIiu
[Ipocreiinrie HeYeTKUE PESIIIMOHHBIE YPaBHEHUS
MexaHU3MBI JIOTHYECKOTO BBIBO/IA
Heuetkoe MmonenupoBanue

3agaHusi HA KOHTPOJILHYIO PadoTy 1O AMCHMILIMHE
Heuerkas Jioruka
3amanue
Hano mHoxkectBo W={al, a2, ... a3} u aBa ero HEYETKUX MOAMHOXKECTBA:
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X =6 @y n Y=y w@hxvye W

aq (19 (i3 1y (s (g (e g
g (x) 0.1 0.6 0,9 1 0,5 0,8 0.4 0,5
Us(y) 0,7 0,5 1 0,6 0,4 0,3 0 0,2
Tpebyercs:

1. mpencraButh X u Y rpaduuecku;
2. HalWTH  (QYHKIMHM TPHUHAJICKHOCTH W TPEJACTaBUTh Tpaduuecku MHOKECTBa:
X, VY, XUY, XNY, X DY ;

3. HalTH paccTosiHHME MeXAy MHOXecTBaMHM X U Y: aOCOJIOTHOE M OTHOCHUTEIHHOE
paccTosiHre XeMMUHTa, a0COFOTHOE M OTHOCHTEIhHOE EBKITNIOBO pacCTOSIHHUS,

4. HalTH MOJAMHOXeCTBa (0OBIYHBIC), OrpKaimye X 1 Y.

5. BbIYHCIUTD UHJIEKCHI HEUETKOCTU X U Y.

BapuanTsl 3a1aHuii

Bapuanm 1.1

ay s ay ay s ag as g
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 s a3 ay s dg a3 g
Lyi(x) 1 0,6 03 0 0 0,5 0.5 09
Lyslyi ) 07 0,4 0 0,5 0.8 1 1 0,6

Bapuanm 1.3

ay s ay ay iy g iy a2y
LLgal(x) 0,5 0.3 0 0,8 09 1 0,4 02
sy ) 0.5 1 1 0,8 0,4 0 0 0.5
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Bapuanwm 1.4

a s a3 a ds g ds g
Ly (x) 0 1] 0,7 0,6 0,1 0,5 0.8 1
Waalir) 0,5 0.3 ] 0,6 0,7 1 0,7 0,5

Bapuawm 1.5

ay iy s iy g g a5 iy
Haal(x) 0,4 0,7 0,2 0 0.3 0,7 1 0,7
sl ) 0,5 01 0 0.3 0,7 0,9 1 1

Bapuanm 1.6

iy s a3 a as g ds iy
Wysi(x) 1 1 0,6 0 0,7 0,4 0,1 0
Myl ) 0,6 0.9 0.5 03 ] 0,3 1 07

Bapuawm 1.7

a s ds ay ag ¢ ds ag
Ly lx) 0.5 08 1 04 1] 0 0,2 0,6
Lozl ) 0.5 02 01 0 1] 0,6 0,8 0,6

Bapuanm 1.8

iy s a3 ay as g ds g
LX) 1 0,5 0,6 059 ] 05 0,4 0,2
Wasli) ] 0,7 0.8 09 05 1 1 0

JlabopaTopHBIH NPAKTHKYM
no qucuumuinHe «HeueTkas noruka»

JlaGopaTtopnas padora Nel

HUccnenoBanue crnocoooB (l)Ole/lpOBaHI/Iﬂ HECYCTKUX MHOZKECTB M OII€pallui Hal HUMU

IIe.m; paﬁoTbI: HU3YUUTHh METOABI ITIOCTPOCHUA HCUCTKUX MHOKECTB C
HCIIOJIb30BAHHUEM PA3JIMYHBIX THIIOB (bYHKIII/Iﬁ MNPUHAAJICIKHOCTH. O3HaKOMHTECS C
HauoOonee pacinpoCTpaHCHHBIMU JIOTUYCCKUMU OIICPpAlIUAMHA HaZl HCUCTKUMU
MHOKCCTBaMH.

Hcnoab3yembie B cucteme SCILAB Tunbl GyHKIUI MPHUHATIEKHOCTH
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WuctpymenTapuii Heuetkoit toruku (MHJI) B coctae makera SciFLT comepxut 11
BCTPOCHHBIX TUNOB (QyHKIMI npuHaexHocT (PII), hopMupyeMbIx Ha OCHOBE KyCOYHO-
JTMHEHHBIX (YHKIMHA, pacrpeneneHusi [‘aycca, CHTMOMAHON KPHBOW, KBAaIpaTWUYECKHX WU
KyOMYECKHX MOJTMHOMUAIBHBIX KPUBBIX.

K naubonee nmpocteiM @II (M1 B 3TOM HX TI1aBHOE JOCTOMHCTBO) MOKHO OTHECTH

TPEYroNbHYI0 U TpaneuueBuaHyo. Haumenoanue tpeyrombHoit ®I1 — trimf (triangle
membership function). B mapameTpuueckom BHae OHA IpeACTaBIseT COOOM HU YTO HMHOE,
Kak Habop TpexX TOYeK, 00pa3yoMX TPEYTOIbHHK.

Onucanune QyHKIIH:

y = trimf(x, [a b c]).
BCKTOp X o0Oo3HauaeT 0a30BOE MHOXCCTBO, Ha KOTOpPOM OHNPCACIACTCIA ®I1.
Beanuuns a u € 3aa0T OCHOBAHHEC TPCYTOJIbHUKA, b —ero BCPIINHY.

= Scilab Graphic (0) EJ@E|

Fle Tools Edit

2| 2| | een| Iy

Triangular Member Function Example

mu)

Puc. 1.1. TpeyronbHbie GyHKINH
B anamutnueckom Buume TpeyrosbHas DIl moxer OBITH 3amaHa  CIAEAYIOIINM

obpazom (puc. 1.1):

[0.x<a

1179 q<x<h
fx.a.b.c) ZJZ}_G

le—x

| b=x=e

le—=b

10.x>¢

Jlanee paccCMOTpUM TPUMEPHI UCTONb30BaHus paznuunbix OI1 B cucreme SCIFLT.
[Tpumeps! peaCcTaBISIOT cO00W parMeHTHI MPOrpaMM U KOMMEHTApHEB Ha S3bIKE MaKeTa
SCILAB.

[Tpumep 1.1. [Iporpamma ncnomns3oBanus ®II trimf (pesyabrar Ha puc.1.1)
x=linspace(0,1,100)"; //3amaem mHO)ecTBO X y1=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();
//cTporM (QYHKIIUY TIPUHAICKHOCTH

plot2d(x,[y1 y2 y3],leg="y1@y2@y3");
/[moanuceIBaeM pUCYHOK
xtitle("Triangular Member Function Example","x","mu(x)");
Tpaneuuesuaunas @OII, trapmf (trapezoid membership function), otnugaercs ot
npenpayed GyHKINY JIMIIb TEM, YTO UMEET BEpXHEE OCHOBAHHUE.

Onucanune QyHKINH:

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

re napameTpsl a u d 3a/1al0T HHKHEe OCHOBaHuUe, b U C — BepXxHee OCHOBaHHUE
Tpaneruu (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. Tpanenuenanpabie (PYHKITUN TPHUHAIECKHOCTH

AnanuTuyeckas 3aluch TpaHCHHCBHHHOﬁ (I)yHKI_II/II/I UMECT BUA:

O.x<a

x_nlaLIX{:b

b—a
f(x,a.b.c.d)=<1Lb<x<c

d-a cx=d

d—c

O.x=>d

[pumep 1.2. [Iporpamma ucnomns3obanus @II trapmf (pe3ynprar 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,[y1l y2 y3],leg="y1@y2@y3"); xtitle("Trapezoidal Member

Function Example”,"x","mu(x)");
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Ha ocnoBe dynkmun pacnpenenenus ['aycca B SCIFLT moxuo moctpouts OIT
nByx BuaoB: npoctyro @Il 'aycca m nByxcroponHioro PII, 06pa3oBaHHYIO C MOMOIIBIO
pasnmuuHbIX QyHKIMNA pacnpeneneHus ['aycca. [lepBas u3 Hux ob6o3navyaercs — gaussmf, a
BTOpas — gauss2mf.Onucanne QpyHkunu:

y = gaussmf(x, [o, c]).

CummerpuuHnas yHkuus ['aycca 3aBUCHUT OT IByX TapaMeTpOB O U C:

—(x—¢)*

f(v\‘,O',c) =g go.z

Onucanuie 1ByCTOPOHHEH (QYHKIIUN IPUHAATIEKHOCTH:

y = gauss2mf(x, [o1, C1, o2, C2]).

[locnennee BbIpaKeHHE SIBISETCA KOMOMHAIMEW JBYX Ppas3iIUYHBIX (YHKLIUH
pacnpenenenus ['aycca. IlepBas onpenensiercs napamerpamMu o1 U C1 U 3aaaer ¢popmy
JIEBO CTOPOHBI, a BTopas (mapaMeTpsl oz, C2 ) — npaBoii cTopoHbl OII.

Ecmm ci1< C2, To B 3TOM ciaydae ¢yHkuus gauss2mf pocrturaer cBoero
MaKCHMallbHOTO 3HadyeHHWss Ha ypoBHe 1. MHade — makcumanbHOE 3HaYeHHE (YHKIUU
meuble 1.

Ha puc. 1.3. npencrasnensl rpaduku kpuBbix gaussmf u gauss2mf, 3amaHHbIX B
nporpaMmme u3 npumepa 1.3.

[Ipumep 1.3. IIporpamma ucnons3oanust OI1 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)");

(30 B

CumBon B CTPOKC OIIPCACICHHA 0a30BOro MHOKECTBA X ITOKA3LIBAET

= 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
! *

TPAaHCTIOHHPOBAHHOCTH 0a30BOT0 MHOXKECTBA.
Puc. 1.3. 'ayccoBsl kpuBbIe
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Cnenyromeit  QyHkiued, KoTtopas  TMO3BOJIIET  MPEACTABISATH  HEUETKHE
cyObexTuBHbIe npeanouTenus, spiusercs PII «o6o0meHHbIit konokomy. OHa o003HaUYaeTCs
gbellmf (bell shape membership function). Ee otauune ot paccMmoTpeHHbiXx panee DIT
3aKJTI0YAETCSl B I00ABJICHUU TPETHETO MapaMeTpa, YTO MO3BOJISIET OCYIIECTBIIATh IJIABHBIN
Nepexo]] OT HEYETKOI0 MHOXKECTBA K UETKOMY.

Onucanue GyHKIUU:

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

OyHKIUA «0000IMIEHHBIA KOJTOKOJD UMEET CICAYIOMNNA aHATUTUHICCKUNA BHUI:

f(x.a.b.c)= !

xX—c¢
1+

1b

a
rie ¢ onpezaessier pacnonoxenue neHrpa ®I1, a u b okaspiBaroT BiusiHKE Ha Hopmy
KpuBoi (puc. 1.4).

= Scilab Graphic [0) E@El

File Tools Edit

2| e [

1.00

Feneralized Bell Member Function Example

095+
0.a0-

0.25-

/\\
0.80—-
o 75—-
U.?U—-
0.35—-
] T T T T T T T T T T T T T T T T T T T
o 0.1 0z 0.3 0.4 0.5 0.6 0.7 0.8 04 1

0.560

mul)

o. 0

w1
— 2
w3

B

Puc. 1.4. Konokonoo6pasHeie (yHKIIMK TPUHATIEKHOCTH

[Tpumep 1.4. IIporpamma ucnomab3oBanus 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,[yl y2 y3],leg="yl@y2@y3"),
xtitle("Generalized Bell Member Function Example”,"x","mu(x)");

@I Ha ocHoBe ¢yHKIUU pacnpeneneHus: ['aycca u @Il «0O60OIIEHHBIN KOIOKOM»
OTJIMYAIOTCS TJIAJIKOCTHIO U IIPOCTOTOM 3alMCH | SBISIOTCS HanOOJIee UCTIONb3YEMBIMU TIPU
OMMCAaHUU HEYETKUX MHOMKECTB.

Ho HecmoTpst Ha TO, 4TO rayccoBbl M KoJokonooOpasubie DIT o6magaroT cBOiiCTBOM
TJIAJIKOCTH, OHU HE TO3BOJISIOT GopMupoBaTh acummeTpuunbie DI [[ns stux meneit B
SCIFLT cymectByer HaOOp CUTMOMIHBIX (DYHKIHUI, KOTOPhIE MOTYT OBITh OTKPBITHI JINOO
cieBa, OO cIipaBa B 3aBUCUMOCTU OT THma (QyHKIUH. CUMMETpUYHBIE U 3aKPbIThIE
(YHKIIMK CHUHTE3UPYIOT C HMCIIOJIB30BAaHMEM JBYX JIOTOJIHUTENBHBIX cUrMoua. OCHOBHas
curmoungHast ®IT o6o3nauaercs sigmf, a romonuutensHbie — dsigmf u psigmf.

Onucanrie OCHOBHON CUTMOUIHON (YHKITHH:
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y = sigmf(x, [a c]).
B ananutuueckoit popme curmonaHas dyHkius Sigmf 3amuceiBacTCs Clieay MMM
o0Opa3zom:

1

—a(x—¢c) -

f(x.a.c)=

l+e

= Scilab Graphic [0)

Eile Tools Edit

2|2 e k|

Sigmuoidals Member Functions Examples

mu)

.o 0.1 0.z oz 0.4 o5 (LN} or og [NR=] 1.0
sig1 dsig

=zig2
psig

Puc. 1.5. Curmonsble PyHKIMH MIPUHAICKHOCTH

B 3aBucuMOCTH OT 3Haka mapamerpa & paccmarpuaeMas DI Oyner OTKpbITa
cnpaBa wiu ciesa (puc. 1.5), 4To MO3BOJIUT NIPUMEHATH €€ IPU OMMCAHUM TaKUX HEYETKHUX
MOHSTHM, KaK «0OU€Hb OONBIIOI, «KpallHe OTPUIATETLHO» U T.11.

Onucanue OMOJHUTETFHON CUTMOUIHON (PyHKIUM:

y = dsigmf(x, [ &1 ¢1 @2 C2]).

®IT dsigmf 3aBucur ot uetsipex mapamerpos &1, G, & u & uonpenensercs

KaK pa3HOCTh JIByX CUTMOUIHBIX (DYHKIIHIA: f(xa,¢)-f(xa,,c),
Omnucanue OMOJHUTETFHON CUTMOUIHON (PyHKIUM:

y = psigmf(x,[ &1 1 & C27).
®I1 psigmf rakke kak u npensiayas GyHKIMs 3aBUCUT OT YEThIPEX

napamerpos &1, C1,

byHKImiL:

Hulon OIpeAeNseTcs Kak MPOU3BEAEHUE ABYX CUTMOMIHBIX

fi(x,a1,c1)fa(x,a2,c2).

[Tpumep 1.5. TIporpamMmma uCTOaB30BaHUS CUTMOUTHBIX (DYHKITUH

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

WuctpymenTapuii  HedeTkod storuku  SCIFLT — mpemocraBiisieT  BO3MOXHOCTB
dopmupoBanust OI1 Ha OCHOBE MOIMHOMHAIBHBIX KPUBBIX. COOTBETCTBYIOIINE (YHKIIUH
HaszbiBatoTCs Z-pynkiuu (zmf), Pl-gpynakuuu (pimf) u S-dynkuuu (Smf). Oynkuus zmf
IpEJICTaBIsACT CO0OW ACHMMETPHUYHYIO TOJHHOMHAIBHYIO KPHUBYIO, OTKPBITYIO CJIEBa,
byukuus sSmf — 3epkanpHoe oroOpakenue ¢ynkuuu Zzmf. Oynkuus pimf pasuna Hymo B
IpaBOM M JICBOM Ipejeiax M NPHHAMAET 3HAYCHHE, PABHOC CIUHUIC B CEPEAUHE
HEKOTOpOro oTpe3ka (puc. 1.6).

Onucanue QyHKIUU:

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

Iapamertpsr @ u b onpenensor sxcTpeMaIbHbIe 3HAYEHNS KPHBO.

Onucanue GyHKIUU:

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

[apametpsl @ u d 3anaroT nepexo GyHKIMY B HYJIEBOE 3HAUYEHHE, MapameTpsl b u

C_ B equumyHOE.

Onucanune QyHKINH:

y = smf(x, [a b]). ITapameTpsr & u b onpenensror sKkcTpeMatbHbIE 3HAYEHUS KPUBOM.

[Ipumep 1.6. IIporpamma nucronb30BaHMsI TOJIMHOMUHAJIBHBIX 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 paccMOTPEHHBIX BBIIIE (HYHKIHHA, TTO3BOJISIONIUX MPEICTABIATh HEUETKUE
MHOKecTBa, B SCIFLT moxHO ¢opmupoBars coOctBenHbie DIT wim MomuduuupoBarth
BCTPOCHHBIE.
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Puc. 1.6.1lonuHOMuanbHbIE KPUBBIE

Onepanun ¢ HeYeTKUMH MHOKecTBaMu B MoayJie SCIFLT

BBII[GJ'IHIOT TpU OCHOBHBIC JIOTHYCCKHE OII€pallvi € HCUYCTKMMU MHOXKCCTBAMM:
KOHBIOHKINIO, TU3BOHKIUIO U JIOTHYCCKOC OTPULTAHUC.

B moxyne SciFLT cymiectByeT BO3MOXHOCTH OINPEAENSATh KOHBIOHKTUBHBIE H
JTU3bIOHKTUBHBIE ONIEPATOPHI PA3TUYHBIMH METOJAMU.

Konbronkmmst unn T-HOpMa mpeacTaBisieT co0oil HaxoxkIeHue jormueckoro U u
IIPEJICTABICHO B IPOrpaMMe CIIELYIOIIUMHU OIepaTOpaMHu:

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

1- 111i11[1. (A—xD" +(1- 1‘2}“')%} if classis yager
x1 if x2=1

morm([x1. x2].class.w) = 1x2 1f x1=1
0 otherwise if classis dprod
xlx2
2—(xl+x2—-x1x2)

if classis eprod

xlx2 if class is aprod

min(x1.x2) if classis min

Onpenenenne QyHKINU:

y=tnorm(x , class [,class_par] ),
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X — MaTpHUI[a, Pa3MEPHOCTHIO
[m,n]. y — maTpuiia,
pasmepHocThio [M,1].

class — crpoka, 3amaet Bun T-HOpMBI. MOXKET MPUHUMATH CIIEAYIOIIUE 3HAYCHUS:
«dubois» s T-nopma [lroOya-Ilpama, «yager» nns T-Hopm Srepa, «dprod» mis
BeposiTHocTHOoro W, «eprod» pans  npousBeneHuss OHIITEHHA, «aprod» s
anredpandyeckoro MPOU3BEACHUS U «Miny sl ONEpaluy HaX0XKIEHUS MUHUMYMa.

class_par — ckassipHast BeIM4nHa, KOTOpasi UCIOJIb3yeTcsi B T-HOpMax

«dubois» 1 «yager».
JIM3bIOHKIMSA WU S-KOHOPMBI IpeAcTaBisier coboil normyeckoe MJIM u moxer

OBbITh Hali/leHa IIOCPEICTBOM CIIEYIOIINX ONEPaTOPOB:

(x1+x2 —xlx2 —min(xL ¥2.1—1w) .. . .
| ! ~ if class is dubois

max(l —xL1—x2,)

'min[l. (1" + 1‘2“')%} if classis yager
[ [x1ifx2=0
o _

snorm([x1.x2].class.w) ={1%X2 if x1=0
I |1 otherwise if classis dsum
| x1+ax2 : .
— if classis esum
11+ x1x2)
[ X1+ 22 —x1x2 if class is asum
{max(x1, x2) if class is max

if class is asum if class is max
Omnpenenenne GyHKIUU:

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

X — Marpuia, pa3MepHOCTBIO [M,N].

Y — MaTpuia, pazmepHocThio [M,1].

class — crpoka, 3agaer Bua S-KOHOPMBL. MOXeET MPUHUMATH CIICAYIOIINE 3HAYCHHUS:
«dubois» nns S-xoHopmbl [ro0ya-Ilpana, «yager» ans S- koHopMbl Arepa, «dsum» s
BepoaTHOCcTHOro MJIM, «esum» ans cymMMbl OHIITEHHa, «asumy i anredpandeckoit
CYMMBI ¥ «max» JJisl oNepay Hax0KASHHUS] MaKCUMYyMa.

class_par — ckassipHast BeIM4nHa, KOTOpast UCIOJIb3yeTCs B S-KOHOPMax

«dubois» u «yager»
ITpumep 1.7. [Iporpamma ncnoab30BaHUs ONEpALUI Min U Max

x=[0:0.1:10]";
yl=gaussmf(x,[3 1.2]);
y2=gaussmf(x,[7 1]);
yyl=tnorm([yly2],'min";
yy2=snorm([y1y2],'max’);
yy3=tnorm([y1 y2],'dprod’);
yy4=snorm([y1l 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,[yy1 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', X', 'or(mf1,mf2));

MuHMMaKcHasi HWHTEpHpeTanus sBISETCS Haumbolee paclpoCTPaHEHHOH mpu
IIOCTPOEHUU HEYETKUX cUCTEM. TeM He MeHee, Ha IPAKTUKE JOBOJIBHO YaCcTO UCIOIb3YETCs
QIbTEPHATHBHAS BEPOSITHOCTHAS WHTEPHpPETAlMsi KOHBIOHKTUBHBIX M JAM3BIOHKTUBHBIX
OIIEpPaTOPOB.

JlorosiHeHne HEYEeTKOro MHOXECTBa €CThb HE UYTO HMHOE, KaK MaTeMaTU4YecKoe
npejcraBieHue BepOanpHOoro BeipakeHus “HE A”, rme A — HedyeTkoe MHOMKECTBO,
OIHCBIBAIOLIEE HEKOTOPOE Pa3MBITOE CYXkKIECHUE.

Onucanvie GyHKINUN AOMOTHEHUS:

y=complement( x , class [,class_par] ),
7€ X, Y — MaTPHIIbI, Pa3MEPHOCTHIO [m,n].

class — crpoka, 3amaer Bua omneparopa AONONHEHHA. MOXKET NpPUHHMAThH
CJICZYIOLIME 3HAUECHUS: «one» Uil OOBIYHOIO JIOTIOJIHEHUS, «Sugeno» JUIsl JOMOJHEHHUS 110
dopmyne Cyreno u «yager» it popmyisl SArepa.

CIaSS_par — CKaJIIpHasd BCJIMUKMHA, KOTOpas UCHIOJIb3YCTCA B S-KOHOpMaX

«sugeno» u «yager».
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Puc. 1.7. PesynbTaTel paboThl mporpamMmsl U3 mpumepa 1.7.

MareMaTu4deckas 3aluch (I)YHKI_II/Iﬁ AOMNOJIHCHHUA CJICAYIOomas:

1-x if classis one
| 1—x : :
complement(x.class.w) =< if class is sugeno
[T+ux
(1 -xw)”]/“' if classis yager

[Ipumep 1.8. IIporpamma Kcrosb30BaHUs ONEPALIUU JTOIOTHEHUS

x=[0:0.1:10]}
yl=gaussmf(x,[3 1.2]);
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y2=complement(y1,’one’);

xbasc();

plot2d(x,[y1 y2],leg="mfl@Not_mf1',rect=[0 -0.1 10 1.1]); xtitle('Member
Function and Inverse','x’,'mu(x)");
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Puc.1.8. @yHKIMsA 10NOTHEHUSA

KonTpoJsbHbie Bonpockl Kk 1adopaTopHoii padore Ne 1

1. Yto Takoe HEYETKOE MHOKECTBO M KAKOBO ETO OCHOBHOE OTJIHYHE OT OOBIYHOTO
(ueTkoro) MHOXecTBa?
2. Yro Takoe QyHKIHUS NPUHAIIEKHOCTU?

3. Kakne KOHbIOHKTHBHBIE U JAU3BIOHKTHUBHLBIC OIICPATOPbI BEI 3n3eTE?

JlaGopaTtopnas padora Ne2 MoaenupoBaHue He4eTKOM CMCTeMbI CPeICTBAMU

HHCTPYMEHTAPHUS HEYETKOM JTOTHKHU
[enp paboOThI: H3YYUTH METO/I IOCTPOCHHSI HEYETKOW cucTeMbl B Moayie SciFLT

cpeast SCILAB.

B SciFLT peanu3oBanbl Bce OCHOBHbIC (YHKIIHMH, HEOOXOIUMBIC JJIsI CO3MAHUS U
MOJTH(DHUIIMPOBAHKS CHCTEM HEUYETKOTO BBIBOJIA.

JIisl IOCTPOEHMST CUCTEMBI HEUYETKOTO BBIBOJA B KOMAHIHON CTPOKE OCHOBHOTO
okHa SCILAB wnHeobxomumo Habpath komanmy editfls. Dta xomanma BbI3bIBacT
rpaduyecKkuil peakTop CUCTEM HEUETKOTO BBIBOJA.

Penaxtop CHB. IlocTpoeHne He4eTKHUX CHCTEM

B menro Heooxoaumo BeiOpaTh File->New FLS->tun cozodasaemoti cucmemvi
(Mamoanu unu Cyeeno).
CHayasa co31aIuM CUCTEMY HEYETKOrO BbIBOJIa IO MaMIaHH.
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B neBoii manenu nosiButcs Tree-control — gepeBo co3maBaeMoii HEYETKONW CHCTEMBI.

CHayvaya BeIOMpaeM B HeM IyHKT Description u 3armoiHseM MOsIBUBIIYOCS CIIpaBa
¢dopmy. B Heli HeoOXoauMoO yka3aTb MMsI PEJaKTHPYEMOM CHCTEMbl, KOMMEHTapuu (He
00s13aTeNIbHO), BUBI T-HOPMBI U S-KOHOPMBI, THUIT OIIEPATOPOB JOMOJIHEHHSI, UMIUIMKALINY,
arperanyu u Metoa aedaszupuxamu.

st cuctemsbl 1o Mamaanu 0OOBIYHO BEIOMPAIOT CJICIYIONINE TUITBI ONIEPaTOPOB
(puc. 2.1)

scifLT fls Editor EEX

File Wiew Help

fls Editor

=] 15 Frofit M amdani J DleserlEn:

. Infomnation :
des Description

[ i Inputs
dizcount commet : |
period Type

[=ledt Dutputs Il &
rate

nffeFules

] 115 Ewample: Profit ) ; ]
[ £1 NewMame " Einstein sum " Algebraic sum ™+ Maximum

Parameter : |0
T-Morm Class

" DuboisgPrade Yager " Drastic product

name : | Profit b amdani

S-Morm Class
" Duboiz-FPrade © ‘Yager " Drastic sum

" Einstein product ¢ Algebraic product * Minimur

Parameter : |0

* One © Yager ¢ Sugeno

Parameter : |0

Implication Methad :

Complement -

" Minimum % Product
Aggregation Method :
@ Maximum © Sum © Prob. OR
Defuzzification Method :
(* Centroide " Bisector
" Mean of Maximurn  © Shortest of Masimum © Largest of b aximumn
i i

[

‘welcome

:Puc. 2.1. Onucanue cuCTeMBI

Jlanee ompezensieM COCTaB BXOJHBIX M BBIXOJHBIX IEpPEeMEHHbIX. Jlns 3TOro
HE0OX0aUMO BBIOpaTh B JiepeBe MyHKTHI Inputs u Qutputs coOOTBEeTCTBEHHO. B OKHE cripaBa
TIOSIBUTCSI YHUCIIO TIEPEMEHHBIX, UX CIHCOK, a Takke kHonmku Add, Delete u Exit. JloGaBnsiem
HOBBIE NIepeMeHHbIe KHOMKOoW Add.

CoxpaHeHHe TPOCKTUPYEeMOH cHucTeMbl B pabodee mpoctpaHcTBO cpeabl SCILAB
MIPOM3BOIUTCS C MMOMOIIBIO ITyHKTa MeHIO File —> Export—> To workspace. B stom ciryuae
JAaHHBIE COXPAHSIOTCS 10 OKOHYaHMs ceaHca padoTel ¢ SCILAB. Jlns coxpaHeHHs TaHHBIX

Ha JIUCK TOCJIe OKOHYAHHS CeaHca PabOoThl MPUMEHSETCS COOTBETCTBYIOIININ MMYHKT TOTO JKe
mento — To FLS file...

PenakTop nepemMeHHBIX

JUid  penakTHUpoOBaHMS IEPEMEHHBIX (IIEpEeMMEHOBaHMs, 3aJaHHd Juana3zoHa
3HAYeHUH, CBA3BIBAaHMA (YHKUMSMHU MPHUHAIICKHOCTH) HEOOXOAWMO BBIOpATh B CIIMCKE

BXOJIHBIX MJIM BBIXOJIHBIX IIEPEMEHHBIX HYHY!0.Torna B mpaBoM OKHE MOSIBUTCSI pEJAKTOP
IIEPEMEHHOM:
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1) B HeM HE0OXOUMO 3a1aTh UMS;
2) muana3oH JONMYCTUMBIX 3HAYEHHIL;

3) ¢ nomompio kuonku Add BHU3Y OKHA J106aBUTH (YHKIMH NPHHAIEKHOCTH.
VX MOXHO TaK)ke yIassiTh, IOMETHB IIETYKOM MBIIIN U HakaB KHomKy 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. Penaktop nepeMeHHbIX (BXOHas nmepeMeHHas u3 npumepa 2.1 Discount)

Penakrop @Il sBusiercss HMHCTPYMEHTOM, KOTOpBIM IO3BOJIIET OTOOpaxaTb H
penaktupoBaTh Jto0Oble DI, acconuupoBaHHBIE (CBA3aHHBIE) CO BCEMHU BXOJHBIMU U
BBIXO/IHBIMU IIepeMeHHbIMU pa3pabaTeiBacmoii CHB.

Penaktupyror ®@II Texymieit nepemeHHoi nu3mensst xapakrepuctuku @I (HaumeHoBaHue, THUIT
U yucioBble mapameTpbl). Takum obpazom, mpu noctpoennn CHB Heob6xoauMo nocpeacTBoM
penaktopa @Il ompeaenuth COOTBETCTBYIOMNE (DYHKIUW JUIsl KaXIOW M3 BXOJHBIX M
BBIXO/IHBIX IIEPEMEHHBIX.

Penaxkrop npasuJi BbIBO/AA

ITocre TOro, KaK YKa3aHO KOJIHMYCCTBO BXOAHBIX HW BbIXOAHLIX IICPCMCHHLIX,
ONPCACIICHBI X HAMMCHOBAHUS U ITOCTPOCHBI COOTBECTCTBYIOIIINC (I)H, B CHB HCO6XOJII/IMO
BKJIFOUUTH IIpaBUJia BbIBOJA. I[J'IH 9TOI'0 B ACPCBC KOHTPOJIA BLI6I/IpaCTCSI IIYHKT Rules.

OCHOBBIBAsICH Ha OMUCAHUAX BXOJHBIX M BBIXOJHBIX IEPEMEHHBIX, ONPEICIICHHBIX B
penakrope @II, pemakrop mpaBwi BBIBOMA (HOPMHUpPYET CTPYKTypy TNpaBuia
aBTomMaTnuecku. OT moib3oBarenst TpeOyeTcs JMIIb CBS3aTh 3HAUYEHUS BXOAHBIX U
BBIXOJIHBIX IIEPEMEHHBIX, BbIOMpass M3 cIUCKa 3agaHHbIX paHee DI, u ompenenutsb
JOTMYECKUE CBS3KM MEXIy HHMMHU. Tarke JOIMyCKaeTcs HCHOJIb30BAHUE JIOIMYECKOIO
orpunanus (HE) u u3menenue BecoB mpaBuin B nuanasone ot 0 go l.IlpaBuna BwiBOnA
OTOOpaKAIOTCSl B OKHE B CIIEAYIOIICH opMme:

If(input_lis[noflmf _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 BXoaHoit nepemenHoii, Ji — momep ®IT ! -oit mepemennoii, K —momep
BBIXOJHOM TMEpPEeMEHHOH, N — KOJIMYEeCTBO BXOTHBIX IEPEMEHHBIX, M — KOJINYECTBO
BBIXOJIHBIX TNEpEeMEHHBIX, W — Bec mpaBmia. Kpyrible ckoOKHM 3akirodaioT B cebe
oOs3aTeNbHBIC TAapaMeTphl, KBaJpaTHbIE — HeEOOs3aTelbHBIE, a YIJOBBIE —
aJIbTepHATHBHBIC ITapaMeTpPhl (OJIMH Ha BHIOOD).

[Ipumep 2.1. Co3znanue CHB

B kauectBe mpumepa, wnmoctpupyromiero meto nocrpoenusi CHB, paccMmoTpum
cienyromyro  cutyauuto.  HeobOxonuMo — OLEHUTh — CTENEHb  MHBECTULIMOHHOMU
MIPUBJIEKATEIILHOCTH KOHKPETHOTO OW3HEC-NPOCKTa Ha OCHOBAaHWHM JIAHHBIX O CTaBKe
JTUCKOHTHPOBAHUS U TIEPHOJIC OKYTTAa€MOCTH.

Illaz nepswviti. BeizpiBaem penaktop s cozpanuss CHB, nabupas B kOMaHIHON
crpoke editfls. B mosiBuBIIeMcst OKHE pefakTopa CO371aeM HOBYIO CHCTeMy o MamjaHu.
3anonHsAeM ONMMCaHWE Kak Mmoka3zaHo Ha puc. 2.1. JlobaBisem 2 BXOJHBIC ITEpEMEHHBIE U 1
BBIXOJ/IHYIO IEPEMEHHYO.

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 pesynbrate nomywaem cienyromyro crpykrypy CHB: nBa Bxoma, MexaHu3M
HEYETKOro BBIBOJAa 1o Mampaanu, onuH BbIXoJ. OOBSABISEM TEPBYIO NMEPEMEHHYIO Kak
discont, a BTOpyr0 — period, KOTOpble, COOTBETCTBEHHO, OyIyT MpPEACTABIATH CTABKY
JTUCKOHTHPOBAHMSI M TEPHOJ] OKYIaeMOCTH OW3HEec-TpoekTa. HamMeHOBaHWE BBIXOIHOM
MepPEMEHHOM, HA OCHOBAHUHU KOTOPOW MPUHUMAETCSA PEMIEHUE O CTETIEHU MHBECTUIIMOHHON
MIPUBJICKATENLHOCTH OM3HEC-TIPOEKTa, 3a/1aeTcs Kak rate. CoxpaHum co3aaBaeMyr0 MOJIENb
noa umeHeM Invest. Ha puc. 2.1 mpeacraBieHo Tekyliee coctosiaue okaa peaakropa CHB.

llae emopou. Kaxnoil BXOJHOW U BBIXOJHOW TIEPEMEHHOM IOCTaBUM B
coorBeTcTBUe Habop PII. Jns discont onpenaenseM auana3oH 0a30BOi MEepeMEHHOH OT 5
no 50 (emuHuIla W3MEpPEHUsT — MPOIEHTHI). Takoil ke Jauama3oH BBIOMpaeM IS €e
orobpaxenwus. JlodaBum tpu ®II, Tun kotopsix — trimf, u mprcBOMM UM HaMMEHOBAHHS —
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small, middle, big, coorBercTBeHHO, HEOONBIIONH, CpeaHEH ¥ OONBIION CTaBKe
JMCKOHTUpPOBaHUs (puc. 2.2).

[Tepemennoit period auama3on 6a30BOM MEPEMEHHOW ompeaeiacH paBHBIM [3, 36]
(eqMHMIIA M3MEPEHUS] — MECSIIBI), MMoCTaBleHbl B cooTBeTcTBUe Tpu PII Tnma gaussmf c
HauMeHoBaHusMU - Short, normal, long. Takum oOpa3om, epeMeHHast Cpoka OKymaeMOCTH
OusHec-poekTa OyaeT NPUHUMATh CICAYIONIME 3HAYCHUS: KOPOTKHM, OOBIYHBIH U
JUTUTENIbHBIA CPOK OKymaemMocTu (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. Beixognasa nepemenHas Rate

Hakonen, nans mepeMeHHOU rate ompexnensieM: 0Oa3oBas MEpPEeMEHHAS H3MEHSET
3Hayenne B auamnasone [0, 1], cemantuka onuceiBactcs Tpems DIT tuma trimf c
naumenoBanusmu: bad, normal, good (puc. 2.4).

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

File Tools Edit
E |£) | |BE|]| [% | Member functions for input number 1 named discount
1.0
0.2+
=
E
3 06
a
o}
o)
s 0.4
E
0.2
o.o
| — Smg‘ljl 15 20 25 30 35 40 45 a0
—— M le
— big
dizcount
Member functions for input number2 named period
1.0
0.8
=
2 D&+
o
pd
El _
Zoa
0.2
o.o
e shodlt 10 15 20 25 30 35
——— [hgdium
ang

Puc. 2.5. I'paduueckoe npeacraBieHNe BXOIHBIX TEPEMEHHBIX
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Lllaz mpemuui. 3aKTIOUNTENBHBIM 3TarioM noctpoenust CHB sBiisiercst onpenenenue mHabopa
NpaBUJI, KOTOPBIC 3aJIAI0T CBSI3b BXOJIHBIX MIEPEMEHHBIX C BBIXOTHBIMU. [1JIs 3TOTO B peiakTope
MIPABHII BBIBOJIA OTIPEIACIUM:

ECJIN discont = small 1 period = short TO rate = good ECJIN
discont = HE small U period = long TO rate = bad ECJI1
discont = middle U period = normal TO rate = normal ECJI
discont = big 1 period = short TO rate = normal
B rpaduyeckom Busie mepeMeHHbIC peICTaBlIeHbI Ha puc. 2.5 u 2.6 (meHoView->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 npeacTapieHue BBIXOIHON MepeMEHHON

TeKymee COCTOAHUEC OKHA pCAaKTOpPa IMpaBUJI BbIBOJA ITOKA3aHO Ha PHUC. 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 BHIBOAA

Jlnst aToro cymectByet Gyukims plotsurf.
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Omna BBI3BIBAaETCS M3 KOMaHIHOM CTpokH okHa SCiILAB u umeer cnemyrormiue

napaMeTphl BBI30Ba:

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

[MapameTpsl QyHKIIH:

fls — ums fls-cTpyKkTypHI.

ivar — BEeKTOp BXOIHBIX IIEPEMCHHBIX (3a1al0TCS MMOPSIKOBBIE HOMEPA BXOIHBIX

MIEPEMEHHBIX, KOTOPbIe HEOOXOUMO MTOCTPOUTB ).
ovar — ckajsip, HOMep BBIXOJHON IEPEMEHHOM.

vivar — BeKTOp 3HauCHUI BXOHBIX TIEPEMEHHBIX.

npart — sexrop, number of partitions domain for each input variable. mod —
CKaJIsIp, BUJ OTOOpaXkKeHHs IIOBEPXHOCTH Ha ’Kpane. 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]);

[ToBepxHOCTH BBIBOJA, COOTBETCTBYIOIIAS MPABUIIAM BbIBOJIa ITpumepa 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. [loBepXHOCTb HEYETKOT'O BBIBO/IA
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HOCTpoeHI/Ie HEYETKHX CHCTEM THUIIA Cyzmceno

Peoaxmop CHB. Jlnst moctpoenust CHB tuna Cymkeno Heooxoaumo B meHio File
BeIOpaTh myHKT New Sugeno FIS. KonmudecTBo BXOMHBIX M BBIXOAHBIX TEPEMEHHBIX
olpezensercs Tak ke, kKak u npu nocrpoernu CHB tuna Mamaanu.

Peoaxmop @I1. Ins CHB tuna CypkeHo U3MEHEHHUs KacaroTCsl TOJIBKO CXEMBbl
onpenenenus OIT mis Beixoanpix nepemerHsix. MHII B cpene SCILAB no3BossieT

paszpabarbiBaTh JBa BHJA HEUeTKUX Mojenei. [lepBas Momens — 3TO HEYeTKas MOJEIH
CymxeHo HyseBoro nopsiaka. Hederkoe nmpaBuiio BeIBOJIAa UMEET CICAYIOIIUNA BHI:

ifxisAandyisBthenz=Kk,

rae A u B — neuerkue MuoXecTBa anTenenaeHTa, K — 4eTko 3a1aHHAs KOHCTAHTA KOHCEKBEHTA.
st moctpoenus Takoil Mmojenu npu godasineHun OI1 HeoOXoauMo BeIOpaTh THI — KOHCTAHTA
(constant) u 3amate B kauectBe mapamerpa ®PII dwncieHHOe 3HAYCHHE COOTBETCTBYIOIICH

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

rame P .9 u 7' — KOHCTAHTEL
KOHCTaHTBL. Bropas Moens — HeueTkas moenb CyKeHO IepBOro mopsaka. st Hee HeUeTKoe
MPABUIIO BBIBOJIA 3AIMUCHIBACTCS CIICIYFOIIMM 00pa3oM:

B nannom ciyuae tun OI1 — nuneiinas 3asucumocTs (linear). s onpeneneHus mapaMeTpoB
OIT HeoO6X0AMMO BBECTH BEKTOP, JIEMEHTHI KOTOPOTO COOTBETCTBYIOT YUCIICHHBIM 3HAYEHUSAM
KOHCTaHT KOHCEKBEHTA.

Pabota ¢ pemakTopom mpaBHII BBIBOJIA, @ TAK)KE CO CPEACTBAMHU IPOCMOTpPA TPaBUII
U TOBEPXHOCTHU BBIBOJIA BBIMOJHSETCS aHAJIOTM4YHO ciydaro noctpoeHuss CHB mo
Mampaanu.

OCHOBHO€E OTJIMYKME HEYETKOTO BbIBOAA 10 Cy/KEHO C HMCIOJIb30BAHUEM HEYETKOM
MOJIESTM HYJIEBOTO TIOPSKA W MPaBUII BBIBOJIA, ONPEIAEIEHHBIX BBIIIE, 3aKII0YAETCS B TOM,
YTO BBIXOJHAs TMIEpEeMEHHas UMeeT Tpu 3Hadenus: bad, normal, good, koTopeie 3amatoTcs
COOTBETCTBEHHO Tpemst koHcTtanTamu — 0, 0.5, 1.

KoHnTposbHbIe Bonpockl 110 1adopaTopHoii padore Ne 2

1. KakoBa cTpykTypa TUIIOBOM CHCTEMBI HEYETKOTO BBIBOAA?
2. B yem oTiiune merona HeueTKoro BbiBojia 1o CyIKEHO OT METO/Ia HEYETKOTO
BBEIBOJIa IT0 MammaHu?

3. Kakum 00pa3oM GpopMHUPYIOTCS aHTEIIEHIEHTH 1 KOHCEKBEHTHI HEYETKHX
npasui B SCILAB?
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JlabopaTopHas padora Ne 3

HccaenoBanne ajJropuTMa HeYeTKOW KJIACTePU3aINU

Lear pabGoThl: U3YyYUTh aAITOPUTM HEYETKOH KJACTepU3alUM, MOJIYYHUThb
IIPAKTUYECKHUE HAaBBIKM PEILIECHUS 3a7ja4 KJIACTEPU3ALIMA METOIaMU HEYETKOM JIOTUKH.

FCM anropurm kJjactrepu3anuu

AnroputM HeueTkol kiactepuzanuu HaspiBatoT FCM-anroputmom  (Fuzzy
Classifier Means, Fuzzy C-Means). Ilensto FCM-airoputma KiiacTepu3aliyl sBISETCS
aBTOMATHYeCKasl KJIacCHU(PUKALUs MHOXECTBAa OOBEKTOB, KOTOpBIE 3aJalOTCS BEKTOPaMU
MIPU3HAKOB B MPOCTPAHCTBE MPU3HAKOB. J[pyrumu ciioBaMu, TaKOM ajJrOpUTM OIpenessieT
KJIacTepbl M, COOTBETCTBEHHO, KiaccupuuupyeT oObeKkThl. KilacTepsl mpeacraBisioTcs
HEYETKUMHU MHOXECTBAMHU M, KPOME TOT0, IPaHULbl MEXY KJIACTepaMH TaKKe SBISIFOTCA
HEYETKHUMHU.

FCM-anr OPHUTM KJIACTCpHU3allUU MPCAIOojJaracTt, 4To 00BEKTHI IpuHaJIC)KAaT BCCM
KJIaCTeépam C OHpGI[CJ'IGHHOfI ®II. CrencHb NMPUHAJICIKHOCTU ONPCACTIACTCA paCCTOSHUCM
OT 00BEKTa A0 COOTBCTCTBYHIOIIUX KIIACTCPHBIX LECHTPOB. I[aHHBIﬁ AJITOPUTM UTCPATHBHO
BBIUUCIISICT HCHTPBI KIIACTECPOB U HOBBIC CTCIICHU ITPUHAJICKHOCTU 00BEKTOB.

I[JIH 3a1aHHOT'O MHO>KECTBaA K BXOIOHBIX BECKTOPOB Xk n N BBIACIISICMBIX KJIACTCPOB
CJ mpexmonaraercs, aro mo6oit XK mpuramtexnT mobomy ) ¢ mpuHAmTEKHOCTHIO U jk
D[O’l] , TAC j — HOMCP KJIACTCpa, a k — BXOOHOI'O BCKTOpa HpI/IHI/IMaIOTCH BO BHUMAaHHC
CJIGIIYIOHII/IG VCI08USL HOPMUPOBAHUSL JIITS Uik
Z;szl Tk=1..K,
K

0< Zu <K.¥j=1.

L[CJ'IB AJITOpUTMaA 3aKJIH0YaCcTCd B MUHUMHU3allu CYMMBI BC€X B3BCUICHHBIX paCCTOHHI/II\/'I

e =]

i i (;fﬂ_}th;_ — CJ'H —min

J=1 k=1

rue q_ (UKCUPOBAHHBIN apaMeTp, 3a/1aBaeMbIi TIepe/ UTSPALHSIMH.
JI71st moCTHKEHUs BBIIIIEYKa3aHHOMU 11€JIM HEOOXO0IUMO PEIIUTh CIEAYIONIYI0 CUCTEMY
YpaBHEHUU

K

o v

{'IIJ;.—(ZZ H‘\k —c. HJ_
N K

/8,33 )| =, =0

J .4

-
L

CoBMECTHO ¢ YCIOBUSIMU HOPMUPOBAHHUS A jk JaHHAS cucTeMa TU(depeHITHaTbHBIX
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YPaBHEHU UMEET CIEAYIOUIEE PEUICHUE:

(B3BelIeHHEIH LIeHTP I'PaBHTALIIH) I
s Li(g-1)
=

M =5
’ » (g1 .

S/l —c[

J=1

lae 1: Hnuyuanuzayus
BriOuparorcs cienyromme napamMmeTphl:

- HeobxoaMMoe KommaectBo kinacrepos N |, 2= N=<K
Mepa pacCTOsAHMM, Kak EBKIINIOBO paccTosiHuE;
- (puxcupoBaHHBIN apameTp g (oObruHO ~ 1.5);

HavasbHas (Ha HyJIEBOM UTepalMi) MaTpulia MPUHAIICHKHOCTH
o _ ¢ ©)
U™ = (uy)

00BEKTOB Xk C YUY€TOM 3aJIaHHBIX HaYaJIbHBIX HEHTPOB KJIIaCTCPOB CJ .

Llaz 2: Peaynuposanue nozuyuii ¢i¥) yenmpos xnacmepos
Ha -M uTepanuoHHOM mare npy usBecTHOH Matpune 1 Berumcisercs ¢ B

CoOTBETCTBUU C BBILICIIPUBEAEHHBIM PELICHUEM CHCTEMBI U] depeHaabHbIX
YPaBHEHHUHU.

Llaz 3:Koppexmupogxa 3uauenuii NpUHAOIeHCHOCU. Ltk

VuursiBas uzsectHsle G | Boraucnsrores ak® jeciu Xk #Cj , B IPOTUBHOM
clryyae:

‘”E!H} _ | L/=].
t 10. HHade

llaz 4:Ocmanoska aneopumma

AJ'IFOpI/ITM HEYeTKOM KJIIaCcTCpu3aluu OCTAHABIMBACTCA ITPHU BBIIIOJIHCHUH
CICAYIOLIECTO YCIOBHA:

“[JJ =D _ ;o

=g

rae ||-|| maTtpuunas Hopma (Hampumep, EBkimmoBa HopMma), 3apaHee 3aaBaeMblid
YPOBEHBb TOYHOCTH.
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Pemenue 3agau kaacrepusanuu B SCILAB

B SCILAB otcyTcTBYIOT cpelicTBa il pelIeHUs 3a7a4 KJIacTepru3allii.

[TosToMy B paMkax JabopaTOpHO pabOThI HEOOXOIUMO pa3padboTaTh MPUIOKEHUE,
peanu3yollee ajJropuT™ KIaCTepH3aliy, ONTUCAHHBIN BBIIIIC.

Jli1st 5TOro He0OXOAUMO peanTu30BaTh (QYHKIIMIO HAX0XKICHHUS [IEHTPOB KIIACTEPOB.

Onwucanue pynkuu: [center, U, obj_fcn] = fcm(data, cluster_n).
AprymMeHTamMH JaHHOM (DyHKIUH SBIISFOTCS:

1) data — MHOKECTBO JaHHBIX, TIOUIEKAIINX KIACTEPU3ALMH, KAXK/Ias CTPOKA
OIMCHIBAET TOUKY B MHOTOMEPHOM IPOCTPAHCTBE XapaKTEPUCTHUK;

2) cluster_n — komuuecTBo Ki1acTepos (6oee 0aHOro).
@yHKIMEN BO3BPALLAIOTCS CIAEAYIOINE MTAPAMETPBI:

1) center — MaTpuua LIEHTPOB KJIACTEPOB, KAXkast CTPOKA KOTOPOii COAEPKHUT
KOOPJIMHATHI [IEHTPA OTAEJIBHOTO KJIACTEpa;

2) U — pesybTupytomas Matpuia OI1;

3) obj_fcn — 3nauenue nenepoit GpyHKIMN HA KAXKI0H HTEPAIMH.

Kpome Toro, Heo0X0aumMo 00ecieuuTh 3arpy3Ky JaHHbBIX, MOJISKALINX
KJIacTepu3anuy, u3 daitna nm odecednTs UX PyYHOI BBOJ C KJIaBUATYPBI.

N mpenycMOoTpeTb  BO3MOXKHOCTH — BbI30Ba  (DYHKIMM — KJIAacTEpU3alUU  C
JIONIOJTHUTEIbHBIM HabopoM napameTpoB: fcm(data, cluster n, options). JlononHuTenbHbIE
apryMEHTBI HCIIONIB3YIOTCS Ul YIIPaBJIEHUs POLECCOM KIIaCTepU3alluu:

1) options(1) — noxasatens crenenu ans MaTpuilbl U (10 yMOTYAHUIO HYKHO
yCTaHOBUTS - 2.0);

2) options(2) — mMakcuManbHOE KOJMYECTBO HTEpaIMii (IO yMOTYAHHIO -
100);

3) options(3) — npezenbHOE H3MEHEHUE 3HAYEHHUIT LIeNeBoi (yHKIUH (10
YMOITYaHUIO cAenath 1e-5);

4) options(4) — otobpaskenne HHPOPMAIUH HA KAXKIOM IIare (T10 yMOTIAHHIO
-1).

KoHTposibHBbIe BONPOCHI 110 JIa0opaTopHoii padore Ne 3
1. B uem 3axmouaercs 3a1a4a KIacTepU3auu?
2. KakoBbl OCHOBHBIE ATalbl PEIICHUS 3aa4l KIIACTEPU3ALIUK?

3. Kakoe BIMSHME HA KAUECTBO PELIEHHs OKA3bIBAIOT JOMOIHUTEIbHBIE
napamMeTphl aIropuTMa KiacTepu3anun?
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KoMmieKkT TecTOBBIX 3aaHUI

0 JUCIHHUILINHE:
«HeueTKkas JOruKa»

VK-1: 1. OcHOBHBIE U/IeU TEOPUU HEUETKHX MHOKECTB ObLIN MPEATIOKEHBI

VK -1: 2. HanpaBiienue Hay4yHO-TIPUKJIaIHBIX UCCIEJOBAHUMN, IPUMEHSIOIIEE TEOPUIO HEUETKUX
MHOKECTB —

VYK -1: Onpeznenenue NOHATUIO «HEUETKUN OIIepaToOp»:

1. COBOKYITHOCTh TEOPETUKO-MHOKECTBEHHBIX ONEparnil

2. crienanu3anys ornepainii HaJl HeYETKUMH MHOYKECTBaAMH

3. 00001IeHHOE TIPEICTABICHHE OTIepalluii Ha/l HEYETKUMH MHOKECTBAMHU

4. abcTparupoBaHue OT TJIABHBIX HEUETKUX OIepaIui

YK -1: 4. I'pynna B3auMoIeHCTBYIOMIMX WA B3aMMOCBSI3aHHBIX 3JIEMEHTOB, KOTOPBIE
JIEUCTBYIOT B COOTBETCTBUH C HAOOPOM IIpaBuJI, 00pa3ys €AMHOE 1IEeJI0e — ITO
YK-1: 5. B ueM 3aKir04aeTcsi CMbICI MPUHITUIA SMEPIKEHTHOCTH B METO0JIOTUU
CHUCTEMHOI'0 MOJIETTUPOBAHUS?

1. 1r060€ CBOMCTBO CHCTEMBI

2. IPOSIBJICHUE HOBBIX CBOMCTB Y CUCTEMBI, KOTOPOTO HET Y COCTABJISIONINX

3. Ha3BaHUE HOBOT'O CBOMCTBA CUCTEMBbI

4. mo60e CBONCTBO COCTABJISIFOIIUX CUCTEMBI

YK-1: 6. Uto nompa3zymeBaeTcs Mo TEPMHUHOM «CTPYKTYpa CUCTEMBD»

1. ycroitunBasi BO BpEMEHHM COBOKYITHOCTh B3aUMOCBSI3EH MEXKIy €€

3JIEeMEHTaMU WM KOMIIOHEHTaMU

2. KOpPpPEKTHAsI COBOKYITHOCTb CBSI3€M MEXKIY dJI€MEHTaMU

3. COBOKYITHOCTb B3aUMOJICCTBUI 3JIEMEHTOB CUCTEMBI C BHEIIIHEH Cpenoi

4. monHasi COBOKYITHOCTh B3aMMO/JICUCTBHM C BHEIIHEH cpet

VK- 1: 7. JlaiiTe onpeieieHUE TOHATHIO «CPEIay.

1. COBOKYITHOCTb 3JIEMEHTOB CUCTEMBbI

2. COBOKYITHOCTh 3JIEMEHTOB, HE OTHOCSIINXCS CUCTEME, HO OKa3bIBAIOIUX HA HEE BIHSHUE
3. COBOKYITHOCTbH I'JTAaBHBIX 3JIEMEHTOB CUCTEMBI

4. COBOKYITHOCTb T'JIABHBIX BO3JICHCTBUI Ha Cpey

VK-1: 8. JlaiiTe onpeieieHue TOHATHIO «TIOJICUCTEMA.

1. cuctema, BIOKE€HHAs! B UICXO/AHYIO, M YYACTBYIOIIAsl B €€ CTPYKTYpPE, KaK AJIEMEHT
2. COBOKYITHOCTh BJIO’K€HHBIX B3aUMOJICHCTBUM CUCTEMBI

3. COBOKYITHOCTb B3aMMO/ICHCTBYIOIINX 3JIEMEHTOB CUCTEMBI B Cpe/ie

4. BCe DJIEMEHTBI CUCTEMBI

VK-1: 9. JlaiiTe onpeneneHre MOHATHIO «METACHCTEMa.

1. COBOKYITHOCTh B3aMMOJICUCTBUI B CUCTEME

2. UCXOJHas cucTeMa, KOTOpast He SIBISETCS MOJACUCTEMOM IPYToil CUCTEMBI

3. COBOKYITHOCTH 3JIEMEHTOB BHEIIIHEH CpPEIbI

4. COBOKYMHOCTH 3JIEMEHTOB B3aMOJICHCTBYIOIIUX CO CPEIOM

VYK-1: 10./JaliTe onpeneneHne MOHITHIO «IIPOLECC PYHKIIMOHUPOBAHUSD.

1. mporiecc, OTpa)xkaroufii CTPYKTYpY CUCTEMBI

2. IPOIIECC OTPpaAKAIOUIUN TTOBEJCHUE CUCTEMBI BO BPEMEHH U B IIPOCTPAHCTBE

3. mporiecc, OTpa)xaronyii MOBEACHUE CUCTEMBI BO BPEMEHHU U TPECTABICHHBIN Kak
MOCJIEIOBATEILHOE N3MEHEHHE €€ COCTOSTHUM
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4. mporiecc U3MEHEHHUS IOBEJICHHUS CUCTEMBI

ITK-1: 11.00cHOBHBIE METO/IbI TOCTPOCHUS (YHKINN MPUHAICKHOCTH
IIK-1: 12.HedyeTKkOo€ MHOXKECTBO SIBIISCTCS , €CITUETO (PYHKITUS
NPUHAUIC)KHOCTH SIBJISIETCS] YHUMOJATBHOM

IMK-1: 13.J]IaHO HEYETKOE MHOKECTBO.
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[IK-1: 14. Jlano HEuYeTKOE MHOXECTBO.
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[TK-5: 15.®yHKIMs TPUHAIIISKHOCTH H300paKEHHAsI Ha PUCYHKE
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[1K-5: 16. dyHKIMS TPUHAAIEKHOCTH H300paXKeHHAs! Ha PUCYHKE
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D.E
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[K-5: 17. MadopmarmonHo-10THYecKast MOJIeNb, IOCTPOCHHAsI HA OCHOBE TEOPUH

HEYETKHX MHOKECTB M HEUETKOM JIOTUKH COOTBETCTBYET MOHATHIO MOJIETIH.
[TK-5: 18./laiiTe onpeneneHne MOHATHIO «TMHTBUCTHYECKAsE HEOTPEIETEHHOCThY.

1. KonMuecTBEHHAs HEOMPEIETICHHOCTh COOBITHUS

2. HEOMPCACIICHHOCTb B IOHMMAaHUN TCPMHUHOB €CTCCTBCHHOT'O SI3bIKa 1 HCBO3MOXXHOCTD OLICHKHU
VCTUHHOCTH HJIU JIOKHOCTH TE€X BBICKA3bIBaHHI, B TOCTPOCHUH KOTOPHIX OHHU y4aCTBYET
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3. BEpOATHOCTH COOBITHS, KOTOPask MOKET POU30ITH

4. BEpOSITHOCTH MEPHI MPABAONOA00MS, KOTOpasi HAIIpaBlieHA Ha OLEHKY HCTUHHOCTH
BBICKA3bIBAaHUU

[TK-1: 19.Kakum MaTeMaTHUYeCKUM OOBEKTOM SIBISIETCS «YHUBEPCYM).

1. kITaccuueckoe MHOXKECTBO

2. HEYETKOE MHOKECTBO

3. uHTEepBaN QPYHKIHMA

4. MaTpula BEKTOPOB

[1K-1: 20.Ha3oBute GopMBI 3a/1aHUST HEYETKOTO MHOKECTBA.

1. aHanuTHYECKU

2. IepeYrCICHUEM

3. uHTETpaIoM

4. rpadhom

[IK-5: 21.B yeMm cmbIci GyHKIMU TPUHAIEKHOCTH

1. mepa HanUuUs yKa3aHHOTO CBOMCTBA

2. Mepa CpaBHEHHUS MOUTHOCTH YHUBEpPCyMa

3. pacCcTOSIHUE MEK]Ty COCEHUMHM 3JIEMEHTAMK

4. Mepa NpUHAJJIC)KHOCTHU JIEMEHTA YHUBEPCYMY

TIK-5: 22.Eciu HOCUTENh HEYETKOTO MHOYKECTBA KOHEUEH, TO HEUYETKOE MHOYKECTBO SIBJISIETCS

[1K-5: 23./{aiiTe onpeneneHne NOHATHIO «OECKOHEUHOE HEUETKOE MHOXKECTBOY.
1. ecnu ero HocUTeNb OECKOHEUEH
2. eciii ero HOCUTENb KOHEUEH
3. eciy ero HOCUTENb €CTh (QyHKIUS
4. eclii €ro HOCUTEINb €CTh 0TOOpakeHUe
[TK-5: 24.YT0 n300paxeHo Ha PUCYHKE
l'm(JIJ

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

0

0 iC

1. a1eMeHThl yHUBEpCYMa HEYETKOI'0 MHOXKECTBA

2. rpaduK PYHKIUHU MPUHAIICKHOCTH HEYETKOTO MHOXKECTBA
3. TpaneuueBuHAs QYHKIMS IPUHAIIICKHOCTH

4. 41p0 HEYETKOI'0 MHOKECTBA

[IK-5: 25. Ha pucyHke n3o0paxeHa (GYHKIUS TPUHAUIEKHOCTH
Mv‘{l

03
CH
CA4
0z

0

[TK-5: 26. Ha pucyHnke nzobpaxeHa GYHKIUS TPUHAIICKHOCTH.
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[TK-5: 30.®yHKIHS TPUHAICKHOCTH H300paKEHHAsT HA PUCYHKE

3.curmoupanpHas S-o0pa3Has

2.1uHeHas Z-o0pa3Has
4.TpeyroiibHas

l.TpanenueBuIHAS
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[K-1: 31.®yHKIUSA NPUHAIICKHOCTH, N300paKEHHAsE HA PUCYHKE, SBIISCTCS
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1 .BBIYKJIO-BOTHYTas

2.BOTHYTOM

3.KpUBOM

4.BBITyKJIOU

[1K-1: 32. Pe3ynbraToM Kakoi orneparuu sSBIseTcs 3aKpalieHHas 00J1acTh

Balx) _ pe(x)
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1. mepeceuenue

2. TONOJIHEHUE K A

3. oObearHEeHNe

4. nononnenue k B

IK-1: 33. 3akpameHnast 00J1aCTh SIBISIETCS PE3yJIbTATOM OIEPALIUN

[K-1: 34.Kakue ObIBafOT albTepHATUBHBIC ONIEPAIIUH HAJl HEYETKUMHU MHOKECTBAMHU
1. MUHUMaKCHBIE

2. anreOpanyeckue

3. OrpaHUYEHHBIE

4. rpaHUYHbBIE



Tembl 10KJI210B
no pucuumianue «HedyeTkas Joruka»

MHOro3Ha4HbI€ JOIMKH

HoBrle uccnenoBanus B 00JaCTH TEOPUU HEUETKOM JIOTUKH
[IpumeHeHHne aIropuTMOB HEYETKOM JIOTUKU
CoBpeMeHHOE COCTOSTHIE UCCIIC0OBAaHUI B 00J1aCTH aBTOMATHU3AIUU PACCYKICHHUH
Bosmosknoctu npunoskenust Matlab «Fazzy Logic»
da3u-anropuTMHU3aNKUs 330a9U PETYIUPOBAHHS
[Iponenypa dasu-noruxu: pasuduxanms

[Iponenypa daszu-nmoruku: nHOEpEeHIUS

[Iponenypa ¢a3u-10ruKu: arperupoBaHme

10 [Ipouenypa dazu-noruxu: nedasupuranus

11. Cuctema peryiaupoBaHusi YpOBHs )KUJKOCTU B pe3epByape
12. TlponopunoHaIBHO-HHTETPAILHBIN (ha3u-perysiTop

oSN~ wWNE
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5. MeToanyeckue MaTepuaJbl, onpeae/sonue Npoueaypbl OHeHUBAHUS KOMIIETEHIIUH
5.1 Kpurtepuu olieHKH OTBETA Ha 3a4ETe:

OTtBeT 00yuaromerocs: Ha 3a4eTe OIEHUBAETCS OJTHOM U3 CIACAYIOIIMNX OICHOK: «3aU4TEHOY
U «HE3aYTEHO», KOTOPBIE BBICTABIISIIOTCA 10 CIEAYIOLIUM KPUTEPUSIM
Ouenka «3aumeHo» ebICMagsaemca 00yuauemycs, eciu:
JaHbl HWCYEpIBIBAIOIIME W OOOCHOBAHHBIE OTBETHI HAa  MOCTABIEHHBIC BOIPOCHI,
MPaBUJILHO; MPU OTBETAX BBIACISIOCH IJIABHOE, BCE TCOPETUUYCCKUE TOJIOKEHHUS YMEJIO
YBSI3BIBATHCH C TPEOOBAHUSMHU PYKOBOJSIIMX TOKYMEHTOB; OTBETHI ObUIM YETKHUMH U
KPaTKUMH, a MBICTH M3JIarajiiCh B JIOTUYECKOW MOCIEI0BATEIFHOCTH; MIOKa3aHO YMEHHE
CaMOCTOSITENIbHO ~ aHAIM3UPOBaTh (aKThl, COOBITHUSA, SBJICHHUS, TMPOLECCHl B UX
B3aUMOCBSA3U U JUAJICKTUYCCKOM pa3BI/ITI/II/I;
JaHbl TIOJIHBIE, JIOCTATOYHO OOOCHOBAHHBIE OTBETHl HAa TIOCTABICHHBIE BOMPOCHI,
IMpaBHUJIbHO PCIICHBI IMPAKTUYCCKUC 3aJlaHuA; IIPpH OTBETAX HC BCCrJa BbIACIIAIOCH
TJIaBHOE, OTHEJbHBIC TOJOXKEHUS HEJOCTaTOYHO YBS3BIBAINCH C TpPeOOBaHUSIMU
PYKOBOAAIIKUX MOOKYMCHTOB; OTBETBI B OCHOBHOM 6I>IJ'II/I KpaTKuMHU, HO HE BCEraa
YETKHUMU;
JaHbl B OCHOBHOM IIPAaBUJIBHBIC OTBCTHI Ha BCC IMOCTABJICHHLIC BOIIPOCHI, HO 663 )IOJ'DKHOI\/'I
TIIyOWHBI M1 00OCHOBAHUS, HA YTOYHSIOLIUE BOMPOCHI JaHbI MPABUIbHBIC OTBETHI; OTBETHI
OBLIM MHOT'OCJIOBHBIMH, HEUETKHMMHU U 0€3 JOHKHOM JIOTMYECKOH IOCISI0BATEILHOCTH;
Ha OT/IeJIbHBIE JOMOTHUTEIbHBIE BOIIPOCHI HE AaHbI ITOJIOXKUTEIbHBIE OTBETHI.
Ouenka «He3aumeno) 6blCMABIAACMCA 00YUAIOWUMCA, eCTIU:
OTBEThl KOTOPBIX, HOCST HECHUCTEMaTU3UPOBAHHBIN, OTPBIBOYHBIN, MNOBEPXHOCTHBIN
XapakTep, Koraa o0ydJarIMuiicsl He TIOHUMAET CYIIEeCTBa U3JIaraéMbIX UM BOIIPOCOB, YTO
CBUJCTENLCTBYET O TOM, YTO OH HE MOXET Jajbllle NPOAOKATh OOyuYeHHE WU
NPUCTYTIATh K TNPO(ecCHOHAIBHOW NEATENLHOCTH 0e3 OMONHUTEIbHBIX 3aHITHN 10
COOTBETCTBYIOIICH TUCIMIUIMHE

5.2 KpuTepuu olleHKH KOHTPOJILHO# padoThI:

- KOMIUYHOY BbICMABIAECMC 00YUaAOWeMYCsl, eCllu.

e J[aHBI HCYEPIBIBAIONINE W OOOCHOBaHHBIC OTBETHI HAa BCE ITOCTABJICHHBIC BOIPOCHI,
MPABUIIBHO;

® [IpU OTBETAaX BBIIEISUIOCH IVIABHOE, BCE TEOPETUUYECKUE TTOJIOKEHHS YMEIIO YBSA3bIBAINCH
C TpeOOBAHUSIMH PYKOBOJISIINAX JIOKYMEHTOB;

e OTBETHl OBUIM YETKUMHU U KPAaTKUMH, a MBICIH U3JArajuch B JIOTHYECKOM
MOCIIeI0BATEIHbHOCTH;

® [I0OKa3aHO YMEHHE CaMOCTOSATEIbHO AaHAIM3HPOBATh (DAKTHI, COOBITHS, SIBIICHUS,
MPOIECCHI B X B3aUMOCBSI3U U INAJIEKTHYECKOM Pa3BUTHUH;

- OYeHKA «XOPOUON».

® JIaHBl TIOJHBIC, JTOCTATOYHO OOOCHOBAaHHBIE OTBETHI Ha TIOCTABJICHHBIC BOTMPOCHI,
MPAaBUIIBHO PEIICHBI MPAKTUYECKUE 3aJaHHS;

e IIpU OTBETaX HE BCET/a BBIIEISUIOCH TJIABHOE, OT/EIbHBIC MOJOXKEHHUS HEJOCTATOYHO
YBSI3BIBATINCH C TPCOOBAHUSMU PYKOBOISAIINX JOKYMCHTOB;

® OTBETHl B OCHOBHOM ObUIN KPaTKUMH, HO HE BCETJa YETKUMHU.

- OIICHKA «YJAOBIECTBOPUTEIILHO:

e J[aHBI B OCHOBHOM TPABHJILHBIC OTBETHI HA BCE TIOCTABJICHHBIE BOMPOCHI, HO 0€3 JIOJDKHOM
TyOHUHBI 1 0OOCHOBAHMSI

¢ Ha YTOYHSIOIINE BOIPOCHI JaHbl IPABUIBHBIE OTBETHI;

® [IpU OTBETaX HE BBIIETSIIOCH TTIAaBHOE;

® OTBCTHI OBLIH MHOI'OCJIOBHBIMH, HCUCTKHNMHU n oe3 ,Z[OJI)KHOﬁ JIOTUYECKOM
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M0CJIEI0BATENbHOCTH;
® Ha OTJIeJbHbIE JIOMOJHUTENIbHBIE BOIIPOCHI HE JJaHbI OJIOKUTEIbHBIE OTBETHI.
- OYeHKa «HeyO008NemBOPUMENTLHON.
® HC BBITIOJTHCHBI TpGGOBaHI/IH, NpCaABABIACMBIC K 3HAaHUAM, OLCHHNBAaCMbIM
“yIOBJIETBOPUTEIHHO .

5.3. Kputepuu o1ieHKH 0TBETA HA KOJLUIOKBHYME:

- KOMIUYHOY» BbICMABIAEMCSL 00YUAIOWEMYCSl, eCiU.

L] JaHbl MUCUYCPIILIBAIOIIUEC U O6OCHOB3HHI)IC OTBCTbI Ha BCC IMOCTABJICHHBIC BOIIPOCHI,
IPABHIIBHO;

e pU OTBETaxX BBIACISJIOCH TJABHOE, BCE TEOPETHUECKHE TMOJIOKEHUS YMEIo
YBSI3BIBAIIUCH C TPEOOBAHUSMH PYKOBOISAIINX JOKYMEHTOB;

L] OTBCTHI 6I>IJ'II/I YCTKMMU UM KpaTKUMH, a MBICIIM H3JIarajnucb B JIOTUYECKOM
MOCJICI0BATEILHOCTH;

® [I0OKAa3aHO YMEHHUE CaMOCTOSTEIILHO aHAIM3UPOBATh (DAKTHI, COOBITHS, SBICHHSI,
IMPOLCCChl B X B3aMMOCBA3HU U JHAJICKTUYCCKOM Pa3BUTHUU,

- OYEHKA «XOPOULOy.

L] JaHbl IIOJHBLIC, AOCTATOYHO O6OCHOBaHHBIC OTBCTbBI Ha IIOCTABJICHHBLIC BOIIPOCHI,
IMMPaBUJIbHO PCIICHBI TPAKTUYCCKUC 3aJIaHUA;

e [IpU OTBETax HE BCEI/Ia BBIACISIOCH IIABHOE, OT/IC/IbHBIC MTOJIOKEHUS HEJJOCTATOYHO
YBSI3BIBAJIMCH C TPEOOBAHUSMU PYKOBOISAIIUX JOKYMEHTOB;

L] OTBETBI B OCHOBHOM 6BIJ'II/I KpaTKUMH, HO HC BCCTa YCTKUMMU.

- OIICHKA «YIOBJICTBOPUTEIIBHON:

e JaHBl B OCHOBHOM MpaBUJIbHBIE OTBETHl Ha BCE MOCTaBJICHHBIC BOIMPOCHI, HO 0e3
JOJKHOU TITyOUHBI 1 000CHOBAHHUS

L] Ha YTOUHAIOIIWE BOIIPOCHI AaHbI IPABUJIBHBIC OTBETHI;

e IIpW OTBETaX HE BBIICISIIOCH TJIABHOC;

e OTBeThl OBUIM MHOTOCIOBHBIMHM, HEUETKMMH U 0€3 OJDKHOH JIOTHYECKOM
MIOCJICIOBATEILHOCTH;

L] Ha OTACIIBHBIC JOIMOJIHUTCIIbHBIC BOIIPOCHI HE JJAHBI MMOJIOKUTCIIBHBIC OTBCTHI.

- OUEHKA «Heydoefzemeopumeﬂbﬂo».‘

e HE BBINOJHEHB TpeOOBaHMS, TMPEAbIBIIEMbIC K 3HAHUSAM, OILCHUBAEMbIM
“yI0BIIETBOPUTENHHO”.

5.4. Kputepuu OlleHKH J0KJIAI0B:
- OLICHKA «3aYTEHO» BBICTABIISIETCS 00yJArOMIeMYCsl, €CITH:
® TeMa COOTBETCTBYET COJIEPKAHUIO JOKIAIa;

e IIMPOKHUM KPYT U aI€KBATHOCTb UCIIOJIb30BAHUS JIUTEPATYPHBIX UCTOUHUKOB 10
npobiieme;

® MpaBHIbHOE O()OPMIICHUE CCHUIOK Ha MCIIOJIb3YEMYIO JIUTEPATYPY;

® OCHOBHBIC TIOHATHS MTPOOJIEMBI H3JI0KECHBI JIOCTATOYHO TOJTHO U TITyO0KO;
e OTMEUYEHA I'PaMOTHOCTH U KyJIbTypa U3JI0KECHNUS,

e coOmroneHb! TpeOoBaHUS K 0POPMIICHUIO U 00bEMY JOKIIAa;

® MarepHuall CUCTEMATH3UPOBAH M CTPYKTYPHPOBAH;

e cjenaHbl 000OIIEHHS U COMOCTABIECHUS PA3IMUHBIX TOUEK 3PEHHUS 1O
paccMaTpuBaeMOMY BOIPOCY;

® CACJaHbl U ApTYMCHTHUPOBAHBI OCHOBHBIC BBEIBOJIEBI,
® OTYCTIHMBO BHUIHA CaMOCTOATCIBbHOCTD Cy)KI[QHHﬁ;
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- OII€CHKAa «HEC 3a4TCHO»:
® COOCpKaHHUEC HE COOTBECTCTBYCT TCMC,
® JINTCPATYPHBIC UCTOYHUKHU BI)I6paHI)I HC 10 TCMC, HC aKTYaJIbHBI,
® HCT CChIJIOK Ha UCIIOJb30BAaHHBIC HCTOYHHKHU I/IHCI)OpMaI_[I/II/I;
® TCMa HC paCKphITa,

® B U3JI0KECHUU BCTPEYALTCs OOJIBbIIOE KOIMYECTBO Opdorpaduueckux u
CTHJIMCTUYCCKHX OIIMHOOK;

e TpeboBaHUs K OPOPMIICHUIO U 00BbEMY MaTepuasa He COOIOACHBI,
® CTPYKTypa JIOKJIaJia HE COOTBETCTBYET TPEOOBAHUSIM METOINICCKUX YKA3AHUM;
e He MPOBEJICH aHAlIM3 MaTepHuaoB pedepara;

® HCT BBIBO/JOB.

5.5 Kpurtepnu oneHkH J1a00paTOPHBIX padoT:
- OLEHKa «OTJIMYHO» BBICTABIsETCS OOyyaroleMycs, €ClIM JaHbl MCYEpIBIBAIOLINE U
000CHOBaHHbIE OTBETHl Ha BCE IOCTABJIEHHBIE BOMPOCHI, MPABUJIBHO PEIICHbI JabopaTOpHbIE
3aJaHus, MpPU OTBETAaX BBIIEISUIOCH TIJIABHOE, BCE TEOPETHUUECKUE TIOJO0XKEHUS YMEJo
YBA3BIBAJINCH C Tp€6OBaHI/I$IMI/I PYKOBOJAMNUX TOKYMCHTOB, OTBETEI ObLIM YETKUMH U KpaTKUMH,
a MBICIIM U3J1arajluch B JIOTMYECKOM MOCIIE0BATEIBHOCTH, TOKA3aHO YMEHHUE CaMOCTOSATEIbHO
AHAJIU3UPOBATDh (1)211(T]E;Ij CcOOBITUS ABJICHUSA, MPOLUECCHI B MX B3aWMMOCBA3U M JUAJICKTUYCCKOM
pa3BUTHH.
- OIICHKA «XOPOI0» BBICTABISETCS OOydYalOUIeMyCsl, €CJIM JaHbl TIOJHBIC, JIOCTATOYHO
00OCHOBaHHbIE OTBETHl Ha IIOCTaBJIEHHBIE BOMPOCHI, MPABWIBHO pEIIEHBl J1aOOpaTOpHbIE
3alaHuA; IIPU OTBETAaX HEC BCEraa BBIACIIAIOCH I'NTABHOC, OTACIIBHBIC ITOJOKCHUA HEOOCTATOYHO
YBSI3BIBAJIUCH C TPEOOBAaHUSMU PYKOBOJSIIMX JOKYMEHTOB; OTBETbI B OCHOBHOM ObLIH
KpaTKUMH, HO HC BCCTAa YCTKHUMHU U IO CYIICCTBY,
- OLIEHKa «YydOBJIETBOPUTEJBLHO» BBHICTABISIETCS OOYyYaroleMyCs, €ClIM JaHbl B OCHOBHOM
IMPaBUJIBHBIC OTBETHI Ha BCC TIIOCTABJIICHHBLIC BOIIPOCHI, HO oe3 )IOJ'DKHOﬁ FJ'IY6I/IHI)I n
000OCHOBaHMSA; Ha YTOYHSIOIIME BONPOCHl JaHbl IpPaBUIbHBIE OTBETHI; NpPU OTBETaX HeE
BBIZACTIAIIOCH T'JITaBHOEC, OTBETHI ObLIH MHOTI'OCJIOBHBIMH, HCUCTKHUMHU U oe3 ,ZIOJ'DKHOI\/'I JIOTHUECKOM
[OCJIEIOBATEIbHOCTH; HA OTJIENbHBIE JIOTOJHUTENbHBIE BOMPOCHI HE JaHBI IOJIOKUTEIbHbIC
OTBETHI,
- OLIEHKA «HEeY10BJIeTBOPHUTEIbHO» BBICTABISETCS 00yUaromeMycs, ecii JaHbl HepPaBUIbHbIE
OTBETHI HA OOJILIIMHCTBO BOIIPOCOB; 06y‘-IaIOHII/II\/’IC$I MMyTacTCsAd B OIPCACICHUAX U IMOHATHAX, HE
BJIaJIeeT MPAKTUYECKUMHU HaBBIKAMU PEIICHUS 3a/1a4.

5.6. Kputepuu onieHuBaHus TeCTUPOBAHUA
[Ipu TecTpoBaHuM Bce BepHbIe OTBeThl OepyTcs 3a 100%.
90%-100% oTnu4HO
75%-90% xopor1o
60%-75% ynoBnerBoputenbHO MeHee 60% HeyIO0BIETBOPUTEIHEHO
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