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HOAIUCH

YTBepkaeHa Ha 3aceJaHuHu y4eOHO-METOJUYECKOW KOMHCCHH (haKyJbTeTa
KOMITBIOTEPHBIX TEXHOJIOTUI U NPUKIAJHON MAaTEMATUKH
npotokoa Ne 1 ot «15» mast 2019r.

[Ipencenarens YMK dakynbreTa KOMIBIOTEPHBIX TEXHOJIOTHUMA
Y IIPUKJIAIHOM MAaTEMATUKH K.3.H., JoueHT KoBanenko A.B. : L

Penen3eHrtnr:

[TanmomaukoBa TaTesgHa JIeoHnI0OBHA.

JIOKTOp TMenarorn4yeckux HayK, KaHAUAAT (PU3UKO-MATEMATHUYECKUX HAYK,
npodeccop. IloyeTHblit pabOTHUK BBICHIETO MNPO(ECCHOHATHLHOTO 00pa30BaHUs
P®. [upexktop wuHctutyTta (QyHmamentansHbix Hayk (M®OH) OI'BOY BO
«KyoI'TY».

Mapkos Buraimii Hukonaesuu.

Joktop TexHmdeckux Hayk. [Ipodeccop xadenpsl nHOOPMALMOHHBIX CHUCTEM H
IPOrpaMMHUPOBAHUSA WHCTUTYTa KOMIIBIOTEPHBIX CHCTEM U HH(OPMALMOHHON
6e3onacHoctn (MKCullb) ®I'BOY BO «KyoI'TY».



1. Henau 1 3ag0a4u y4eOHOM JTHCIUILTHHBI

1.1 Heaum u3ydeHUs AUCHUILIMHBI OIpPEIENIEHbl TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM
CTAaHJApPTOM BBICHIETO 00pa3oBaHUs H CcoOoTHeceHbl ¢ obmmmu 1ensmu OOIT BO mo
HanpaBlieHUI0 ToAroToBku «llpukiiagHas mMarematuka ¥ WH(OPMATHKa», B paMKaX KOTOPOH
MPETNOIaeTCs TUCIUTIIINHA.

Leabio ocBoeHus ydeOHON mucnuminHbl «Metonuka npenogaBanus WKT» sBmsercs
NpUOOpPETEHUE YHUBEPCAIBHBIX M MPO(EeCCHOHANBHBIX KOMIIETEHIMH, HAMpaBICHHBIX Ha
npenoaBaHue HHGOPMAITMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTHH.

1.2 3apaun JUCIHTIJIAHBI

e U3Yy4YCHHME  CYLIECTBYIOIUMX  HOPMATUBHO-IIPABOBBIX  BOIPOCOB  OCYLIECTBICHUS
IIPEIIOAABATENILCKOM NEATEIBHOCTH;

e (opMuUpOBaHME KOMIIETEHLIMH 10 METOAMKE OOy4eHUs B BbICHIEH ILIKOJIE IO
IIPUMEHEHHUIO YHUBEPCAIbHBIX IPOIPAMMHBIX IAKETOB U UHBIX IIPOTPAaMMHBIX CpeL;

e (opMHpOBaHME YMEHUH U HaBBIKOB pPa3pabOTKH  KOHTPOJbHO-U3MEPUTEIBHBIX
MaTepHajoB /yis oueHkU copmupoBanHocTd MK T-kommeTeHIMA.

1.3 MecTto y4yeOHoi1 nucuunauabl B crpykrype OOII BO

HucunnnmHa «Metonuka npenoaaBanuss MKT» oTHOCHUTCS K BapUaTUBHOW YacTH
bnoka 1 Jucuuniauael 1 Moxynu. JlaHHas AMCHUIUIMHA TECHO CBsi3aHA C JAUCHUIUIMHAMH
«MareMaTuyeckue MeETOJbl TpENCTaBIeHUMS M aHanmu3a Mognenei» u  «Hdopmarukay.
OGecrieunBaeT CrocoOHOCTh y 00yHaIONIMXCS K TEOPETUKO-METOI0IOTMYECKOMY aHAIIM3Y MpooJieM
MOMCKA HOBBIX, HETPUBUAJIbHBIX MOAXO00B K npenoaaBannio MKT. B cOBOKYIHOCTH U3y4YeHUE 3TOM
JWICITUTUTMHBI TOTOBUT OOy4YaeMbIX KaK K HAay4HO-HCCIIEOBATEIbCKOM, TaK M K TMEAarorn4ecKoi
JeSATEIbHOCTH.

N3yuenne maHHOW MUCHMIUIMHBI 0a3UpyeTcss Ha SKOHOMUKO-MATeMaTHUYeCKON MOATOTOBKE
MarvcTpaHToB, MoxydeHHoW npu mpoxoxaeHuu OOIl OakanmaBpuarta, a Takke Ha 3HAHUSX,
MOJTYYEHHBIX B paMKaxX JUCIMIUIMH MaTEMaTHYECKOro U SKOHOMHUYECKOT0, €CTECTBEHHOHAYYHOTO
rmkiia OOIT 6akanaBpuara.

1.4 Tlepeyens MIAHMPYEMBIX Pe3yJabTATOB 00yUeHHS MO JUCHUILINHE, COOTHECEHHBIX €
IVIAHUPYEMBIMH pe3yJibTaTaAMU 0CBOEHHs 00Pa30BaTeIbHON MPOrpaMMbI
Nzydenune nmaHHOW y4eOHOW AMCIUIUIMHBI HAPABICHO HA ()OPMHUPOBAHKE y O0YUAFOIITHXCS
cnenyromux yauBepcanbHbIX (YK) n npodeccnonanpapix kommerenimii (11K):

No Ko/ ¥ HAUMEHOBAHME HNuaukaTopbl JOCTHXKEHUS KOMITETEHIIUN
ILI. | KOMIOETEHIUH (WK €€ 4YacTH)
3HaeT yMeeT BJIajieeT
[IpakTuecku UKT mna
YK—4. CniocoOeH npuMeHsTh TIPUMCHITE aKaZieMIIecko
COBPEMEHHBIC ocHoBHble KT rou
Ocnoubie UKT
KOMMYHUKATHBHBIE ot JUISL npodeccuoHan
1 TEXHOJIOTHH, B TOM YHUCJIE Ha aKazeMItecKoro u | AKMIEMIIECKOTO | BHOTO
" | mHOCTpaHHOM(BIX ) S3bIKE(aX =
JUISL aKI;I[eMI/I‘-I(GCKB)FO u (0 npodeccuonansror | prmoAeHeT?
0 B3auMoielicTBHs. | TPO(YECCHOHANBH | WS
po¢eCCHOHATBHOTO oro
B3aHUMOJICHCTBUSL. .
B3aUMOJICHCTBHS.

2. | IIK-5. CriocoOeH cocraBidatk | Bo3MoxkHOCTH Hcnionb3oBarhb HaBrikamu




No KO ¥ HaNMEHOBAHHE NHauKatopel JOCTHXKEHUSI KOMITETCHITUN
ILI. | KOMOETSHINH (MM e€ 4acTH)
3HaeT ymeer BJIajJeeT
1 TyOJIMYHO MPECTaBIATh MPOTrpaMMHBIX BO3MOKHOCTH MPUMEHEHUS
Hay4HbIe 0030pbI, pedepaTsl | cpex s IIPOrpPaMMHBIX cpexncts UKT
U OTYETHI II0 TEMATHKE s exTuBHON cpen st IUIA
MIPOBOAMMBIX HCCIEIOBAHUHN, | MOATOTOBKU MIOATOTOBKHU U MOATOTOBKHU U
a TaK)Ke MOATOTOBUTh MHOTOCTPAaHUYHBIX | MPEJACTaBICHUS MIPE/ICTaBJICHA
HAYYHYIO ITYOJIUKAIHIO OTYETOB, pe3yNbTaToOB sl pE3yJIbTaTOB
pedepaToB Hay4HBIX Hay4YHBIX
HCCIICIOBAHUS HCCIICIOBAHUS
OcHOBHBIE [Tonyuars HOBbIE | HaBbikamu
[1K-7. Cnocoben MH(POPMAIIMOHHbIE | 3HAHUA U YMEHHS | IIPENoJIaBaHHs
JIEMOHCTPHUPOBATH Pa3BUTHIC | PECYPCHI ISt C MMOMOIIILIO B 00JIacTH
HABBIKY TIPETIOAaBaHMs B MOJTy4EHUSI HOBBIX | MH(OPMAIIMOHHBI | MaTeMaTHIECK
00JIaCTH MaTEMaTHYECKOTO 3HAHUWI; CPeACTBA X TEXHOJIOTHI; oro
MOJICTTUPOBAHUS, MOJTyYeHUSI, MPUMCHSITh MOJICJTMPOBAH
3. | IpUKJIATHOW MaTeMaTHKU U nepepaboTKu U MOJTyYCHHBIC ns,
UH(OPMAIIMOHHO- MIPEICTaBICHHUS 3HAHUS JUTSL | TIPUKIIQTHON
KOMMYHHUKAITMOHHBIX nH(popMmanuu ¢ MPETo1aBaHMs MaTEeMaTUKU U
TEXHOJIOTHM, aHAJIM3UPOBATh | IIOMOILLBIO HUKT HUKT
MPOBEACHUE YICOHBIX nH(pOpMaIMOHHO-
3aHATHI KOMMYHHKAITUOHH
BIX TEXHOJIOTHIA.

1. CrpykTypa H coaep:KaHHe JMCIHUIIIMHBI

2.1 PacnipeaesieHre TPYA0EMKOCTH JUCHHMIIMHBI IO BHAaM padoT

OO6m1ast TpPyI0EMKOCTh TUCHIUTIIMHBI cocTaBisieT 4 3a4.ea. (144 yaca), X pacnpeeieHue
110 BUJIaM pabOT MpEeICTaBICHO B TAOJIHIIE

CemecTpsl
Bun yuebnoit paboTbl Beero (uacel)
4acoB

A
KonTakTHas padora, B TOM 4ncje: 56,3
AyauTOpHBIE 3aHATHS (BCEro): 56 56
3aHgaTHS JIEKIIUOHHOIO TUMA 28 28 - - -
JlaGopaTopHble 3aHITHS - - - - -
3aHATHS CEMUHAPCKOTro TUIA (CEMUHAPBI, 78 28 i i i
MPAKTUYECKHUE 3aHATHS)
HWNnas koHTaKkTHas padora:
KonTtposb camocTositenbHOM padoTsl (KCP)
[Ipomexyrounas arrectanus (MKP) 0,3 0,3
CamocrosiTeJibHasi paboTa, B TOM YHCJIE: 61
Kypcosast pabota - - - - -
[TpopaboTka yueOHOTO (TEOPETHIECKOT0) MaTepraia 28 24 - - -
BrimonHenne MHAWBHUIYaNbHBIX 3aJaHUH (ITOATOTOBKA 73 24 i i i
COOOIIEHUH, TPE3EHTAITNI )
Pedepar 5 5 - - -
[TonroroBka K TeKyIeMy KOHTPOJIIO - - -




KonTpoab:

IToaroroBka Kk sK3aMeHy 26,7 26,7

O01as Tpya10eMKOCTh gac. 144 144 - - =
B TOM YHCJIe KOHTAKTHAaNA 56,3 56,3
padora
3a4. ef 4 4

2.2 CtpyKTypa IMCHUILIMHBI

Pacnipenenenrie BUAOB yueOHOM paOOTHI M MX TPYIOEMKOCTH T10 pa3zesiaM TUCIUTIITAHEI.
Pazgensl AMCIUIUIMHBL, U3y4aeMbI€ B CEMECTpe A

AynuropHas Bneaynuro
pHas
Ne HanmenoBanue pasuesos (Tem) Bcezo pabota pa6ota
J I3 | JIP CPC

1 2 3 4 5 6 7

Paznen 1 HopmaTuBHO-TIpaBOBBIE

BOIIPOCHI BEJIEHUS MPEI01aBATEIbCKOM 16 6 - 10

JeSITeIbHOCTH

Paznen 2 KonkperHast Mmeroauka

npenoiaBaHus HHPOPMAIMOHHO- 72 18 18 36

KOMMYHHKAIIHOHHBIX TEXHOJOTHI

Paznen 3 PazpaboTka KOHTPOJIBHO-

U3MEPUTENIBHBIX MaTepPHaIoOB s 29 4 10 15

oueHku copmupoanHoctu MKT-

KOMIIETCHIIUH

Hroro o pasaenaM JUCLUIIIIUHBL 28 28 61

KonTtpons camoctosiTenbHON paboThI -

(KCP)

[Ipomexyrounas arrectanus (MKP) 0,3

[ToaroroBka K TeKyniemMy KOHTPOJIIO 26,7

OO61mmast TpyA0EMKOCTh IO JUCIHUILTHHE 144 28 28 61




2.3 ConepxxaHue pa3aeioB JUCHUNIMHBI

2.3.1 3aHATHA JEeKIIUOHHOI0 THIIA

Ne HaumenoBanue Conepxanue dopma TeKyIIEero

3 pasnena (Tembl) pasnena (TeMbl) KOHTPOJIS

1 2 3 4
HopmaTtuBHO-ipaBoBBIC [Tpo6nembr popmupoBanust UKT- | 1. TlonroroBka
BOIIPOCHI BEJICHUS KOMIIETEHIIUI B cCUCTEME pedeparos,
MPENoIaBaTeNbCKOM HETPEPHIBHOTO MpEe3EHTAaINH,

1 NeSITeIbHOCTH MH(POPMAIIMOHHOTO 00pa30BaHUs. | BBICTYIJICHUH.

Ksanudukanmonnsie TpeOOBaHMs

k III1C. JlomkHOCTHBIE

o0si3agHOCTH 1 oKkJtansl [1TIC.

IlepcrieKTHBBI KAPLEPHOTO POCTA.
KonkpeTnas metoauka Meroanueckuii uHCTpyMeHTapuii | 1. Ompoc o
[peroaBaHus npenogasarens UKT. pe3yJiibTaTaM
nH(OPMALIMOHHO- KoHncTpynpoBanue T€KIMOHHBIX | BBIIOJHEHUS

5 | KOMMYHHKAIHOHHBIX U TIPAaKTHYECKUX 3aHATUI 3a/1aHus
TEXHOJIOTHIA. pasHoro tuna. KonctpyupoBanue

TpEX TUIIOB 3aJlaHMi 1O paboTe ¢

poJieBbIMH UH()OPMAIIMOHHBIMU

MOJCIISIMU
Pazpabotka koHnTponsHO- | [IpobGaembl mpoBepku 1. IMoaroroBka
MN3MEPUTENIBHBIX cpopmupoBannoctu MKT- pedepatos,

3 MAaTEepHAJIOB JIJI OLIEHKH KoMmneTeHnuil. KoHcTpynpoBaHue | mpe3eHTaium,
chopmupoBannocty MKT- | 3amanuii 1yt mpoBepku BBICTYIUICHUH.
KOMITETeHITU I cpopmupoBannocti UKT-

KOMIIETECHLIUH.
2.3.2 3aHsaATHSA CEMHMHAPCKOTO THUIIA
e HaunmeHoBaHue TemaTnka NpakTH4ecKuXx 3aHaTuil | Popma TeKyLero
B pasaeia (ceMHUHApPOB) KOHTPOJIA
HopmatuBHO-nipaBOBbBIE
| | BompOCH! BEJICHUS
MPEINOIaBaTENbCKOM
JESITEIIBHOCTH
KonkpetHas meTonuka | ITogroroBka MHOTOCTPaHUYHOTO
MpernoiaBaHus JIOKyMEHTA u 000CHOBaHUE
nH(}OpMaIMOHHO- TpeboBaHUt K BO3MOYKHOCTSIM P—
KOMMYHUKAITHOHHBIX TEKCTOBOIO IPOLIEccopa.
2 | TEeXHOJIOTH. Pa3zpabotka caiita OY ¢ TOUKH 3peHust KOMITBIOTEPHBIX
pykoBonutens OY u pazpaboTyuka. nHpop MAHOHHbIX
Pa3paboTka cuieHapueB pemeHus psjaa Moaeen
ONTHUMU3ALMOHHBIX 3314 C OMOIIbIO
HaJcTporku «llonck pemeHus»
Pazpabotka koHTposbHO- | PazpaboTtka  ¢oHOAa  OIICHOYHBIX Sammra
U3MEPUTENbHBIX CPEICTB TUTSE MIPOBEPKHU
3 | MarepuanoB Uil OLEHKH | CHOPMUPOBAHHOCTHU YKT- | [PARTIHCCROTo
chopmupoBanHoctu UKT- | komnereniuii B obimactu pabOThI € SA/IATHA TIO
pazpabotke ®OC

KOMIIETEHIINN

caMoCTOsITeNIbHO BbIOpaHHbIM [1O




2.3.3 JIaGopaTopHBbIe 3aHATHS — HEe MPeYCMOTPEHbI

2.3.4 KypcoBbie padoThl — He PeyCMOTPEHbI

2.4 IlepeyeHb Yy4eOHO-METOAMYECKOr0 OOecreYeHHsl JJIsi CAMOCTOSITeIbHOI PadoThl
o0yyaromerocs Mo TUCHUINJIHHE

[enbio caMOCTOATENBHOM PabOThI CTYACHTA SABJISAETCS YIIIYOJeHHE 3HAHUN, TOTyYSHHBIX
B pe3yibTaTe ayJuTOPHBIX 3aHATUI. BbipaOaThIBaroTCS HaBBIKM CaMOCTOSITENIBHON paOOTHI
3aKpeIIAIOTCS ONBIT U 3HAHMSI, [TOJIyYEHHBIE BO BPEMSI IPAKTUYECKUX 3aHATHM.

Ne

Bun camocTosATenpHOM

Ilepedyenn yueOHO-METOMUYECKOTO 00ECTICUCHUS JUCITUTUIHEI

pa6OTI>I I10 BBIIIOJIHEHHIO CaMOCTOSTCILHOM pa6OTI>I
1 2 3
Hpopa60TKa MCTO,I[I/I"ICCKI/IC YKazaHusd U1 MMOATOTOBKHU K JICKIITMOHHBIM U CCMI/IHapCKI/H\‘/f
NOBTOPEHHUE 3aHATHAM, YTBCPXKACHHLIC Ha  3aCCAaHHU Ka(be/:[pm MMPUKIIaIHON

JICKIIMOHHOTO MaTepHala,
Marepuayia ydeOHOH U
HAYYHOW  JIUTEPATypHI,
MOJITOTOBKA

CEMHHAPCKUM 3aHATHUSIM

MaTeMaTHKH (aKyJIbTeTa KOMIBIOTEPHBIX TEXHOJIOTHH M TPHKIAJTHON
maremaTukn @T'BOY BO «KyOI'Y», mporokon Ne7 ot 18.04.2018 r.
MeToandeckne yKa3aHHs IO BBIIOJIHEHHIO CaMOCTOSITEIBHOW padoThl,
YTBEpKJICHHBIC HA 3acefaHud Kadeapsl NPHUKIAIHON MaTeMaTHKH
(axynbTeTa KOMIIBIOTEPHBIX TEXHOJIOTHMH M NPHUKIAJAHOW MaTeMaTHKH
OI'BOY BO «Ky0I'Y», mporokon Ne7 ot 18.04.2018 r.

IToaroroBka K
71a00PaTOPHBIM 3aHATUSIM

MeToandeckue yKa3zaHHA 10 BBIOJHEHUIO Ja0OpaToOpHBIX  paldoT,
YTBEpKJICHHBIC HA 3acefaHud Kadeapsl NPHUKIAJHON MaTeMaTHKH
(akynpTeTa KOMIBIOTEPHBIX TEXHOJOTUH M MPUKIAIHOW MaTeMaTHKU
OI'BOY BO «KyoI'Y», mporokon Ne7 ot 18.04.2018 r.

IlonroToBka K pelieHUIO
3a/1a4 U TECTOB

Meroauyeckne YKa3zaHHS IO BBIIOJHCHHIO CaMOCTOSITENBHON pPaboTHI,
YTBEpKJICHHBIC Ha 3acefaHMd Kadeapsl NPHUKIAJHON MaTeMaTHKH
¢dakynbTeTa KOMITBIOTEPHBIX TEXHOJIOTHI u MPUKIIATHON
mareMaTuKuPI'BOY BO «Ky6I'Yy», nporokon Ne7 ot 18.04.2018 1.

IToaroroBka noknamoB

Meroauyeckue yka3aHUS Ul TOATOTOBKH 3cce, pedeparoB, KypCOBBIX
paboT, yTBEpKACHHBIE HAa 3aceJaHu¥ Kadeapsl MPUKIATHOW MaTeMaTHKH
(akynpTeTa KOMIBIOTEPHBIX TEXHOJIOTUH M MPUKIAIHOW MaTeMaTHKU
OI'BOY BO «KyoI'Y», mporokon Ne7 ot 18.04.2018 r.

IlonroToBka K pelieHUIo
pacueTHO-TpadUUECKIX
3aganuii (PI'3)

MeToandyeckue yKazaHWsT 10  BBINOJNHEHUIO  PACUYETHO-TpadUUECKUX
3aaHuii, YTBEpXKJICHHbIE Ha 3acelaHu  Kadeaphl  MPHUKIAJTHON
MaTeMaTUKH (PaKyJabTeTa KOMIBIOTEPHBIX TEXHOJIOTUH M TMPUKIAJTHON
MateMatTuku®I'BOY BO «Ky06I'Y», mpotokois Ne7 ot 18.04.2018 1.

MeToauyeckue YyKa3aHHs IO BBITIOJHEHUIO CaMOCTOSITEIBHOW paboThI,
VTBEpXJICHHBIC Ha 3acelaHuu Kadenpbl MPUKIATHOW MaTeMaTHKH
(hakynpTera KOMITBIOTEPHBIX TEXHOJIOTUH u MPHUKJIATHON
MarteMatTukn®I'BOY BO «Ky06I'Y», npotokos Ne7 ot 18.04.2018 1.

[ToaroroBka K TEKyIeMy]|
KOHTPOJIIO

Metoaudeckue yka3zaHHMsA II0 BBIIOJIHEHHIO CaMOCTOSTEIbHOM paboTsl,
VTIBEpP)KICHHBIE Ha 3acefaHud Kadeapbl NpPUKIagHOH MaTeMaTHKU
¢dakynbTeTa KOMITBIOTEPHBIX TEXHOJIOTHI u MPUKIIATHON

MateMatTukn®I'BOY BO «Ky06I'Y», npotokos Ne7 ot 18.04.2018 1.

2. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

C TOYKH

3pCHUA NPHUMCHACMBIX MCTOIOB HCIOJB3YIOTCA KaK TPAaAUIIUOHHBIC

UH(QOPMALIMOHHO-00BACHUTENbHBIE JIEKIIMM, TaK W MHTEpaKTUBHAs I0Jlaya Marepuaiga ¢
MYJIbTUMEIUIHON cucTeMoil. KoMIbloTepHBIE TEXHOJOTMHM B JAHHOM CiIydae 00ecleqHBaroOT
BO3MOXHOCTbh Pa3HOIUIAHOBOI'O OTOOPaKEHMs AJTOPUTMOB U JIEMOHCTPALMOHHOIO MaTepHaa.
Takoe couyeTaHue MO3BOJISET ONTHUMAJIBHO HCIOJIb30BaTh OTBEACHHOE BPEMS M PacKpbIBaTh



JIOTUKY U COJICpKAHUE JUCIUTUTUHBL.

Jlekyuu TpeACTaBIAIOT COOOW CHCTEMAaTHYECKHE O0030phI HEUETKMX U HEUPOCETEBBIX
TEXHOJIOTHM C IOJaYeil MaTepuasa B BUAE NPE3CHTAUM.

Jlabopamopnoe 3anamue TNO3BOJSIET HAYYUTh CTYJEHTA NPUMEHSITh TEOPETUUYECKHUE
3HAHUS TPU PEIICHUH U HCCIIEAOBAaHUN KOHKPETHBIX 3a1a4. JIabopaTopHbIie 3aHATHS TPOBOIATCS
B KOMITBIOTEPHBIX Kjlaccax, MpH ATOM IMpakTUKyeTcs pabora B rpymmax. I[loaxox pazbopa
KOHKPETHBIX CUTYallMil MIMPOKO HCIOJIB3YETCS KakK MpernojaBareieM, Tak U CTYJIEHTaMU MpU
MPOBEJICHUM aHallM3a PE3YJIbTaTOB CAMOCTOSTEIIBHOW PabOThI. DTO OOYCIOBICHO TEM, YTO B
Mpollecce HCCIAEAOBaHUSI 4acTO BCTPEYAIOTCS 3a/layd, JJsi KOTOPBIX E€IUHBIX MOAXOAOB HE
cymectByeT. Kaxmas KOHKpeTHas 3ajJadya IpU CBOEM HCCIEIOBAHMU HMMEET MHOKECTBO
MOJIXOJIOB, a 3TO TpeOyeT pa3dopa U OICHKH IIeJI0 COBOKYITHOCTH KOHKPETHBIX CUTYaIUH.

Jns U1 ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMU 3JI0POBbSI MPEIYCMOTPEHA OpPraHU3aLMs
KOHCYJIbTAIIUH C UCIOJIb30BAHUEM DJIEKTPOHHOM IOYTHI.

3aHsATHS, NIPOBOAUMBIE C HCIO0JIb30BAHMEM HHTEPAKTUBHBIX TEXHOJIOTHI

KonnuecTBo yacos
No HaumeHnoBanue pa3zaenos (TeM) WHTEPaKTHBHBIC
BCETO ay/l. 4acoB 4aCHI

1 2 3 4
1. |AHanu3 ga"HHBIX B cucTeMe Statistica 6.1 10 2
2. |Heiiponnsie cetu B nakete ST: Neural Networks 6 2
3. |Texnonorus ananu3a nanHbix Data Mining 4 -
4.  |HeueTtkoe monenupoBanue B cpeae Matlab 8 4
5.  |Metonuka oOy4eHHs] HHCTPYMEHTAJIbHBIM CPEJICTBAM 12 4
Hmoeco no oucyuniune: 40 12

3. OueHouyHble  cpeAcTBa I  TeKYLIero  KOHTPOJSA  yCIeBaeMOCTH,
NMPOMEKYTOYHOM aTTeCTAIlMM M0 UTOTaM OCBOCHU S TUCIUIJINHBI

4.1 ®oH OLIEHOYHBIX CPEICTB ISl MPOBEACHUA TEKYLIEro KOHTPOJIsI

Y4yeOHasi AeATeTbHOCTh MPOXOIUT B COOTBETCTBUU C TpadukoM ydeOHOTrO mpoliecca.
[Ipomiecc camocTOATENBbHONW pabOTHl KOHTPOJMPYETCS BO BpeMsl ayJUTOPHBIX 3aHATUH W
UH/IMBUIYAIBHBIX KOHCYNbTalMid. CamocTosTenbHas paboTa CTYyJEHTOB MPOBOAUTCA B (opme
U3YYEHHUS OTAETbHBIX TEOPETUYECKUX BOIIPOCOB MO MpeaaraeMoiu JuTeparype.

cDOH,Z[ OLCHOYHLIX CPCACTB AUCHUIINIMHBI COCTOUT U3 CPCACTB TCKYUICT'O KOHTPOJIA (CM.
CITMCOK JTAOOpaTOPHBIX padoT, 3a/1a4 U BOMPOCOB) M UTOTOBOM aTTECTAIMH (3a4€Ta).

B Ka4ueCTBEC OLOCHOYHbIX CpCAaACTB, HCIIOJIb3YCMBbIX JJISL TCKYLICTO KOHTPOJIA
yCIIeBAaEMOCTH, MpeJiaraeTcsi MmepeueHb BOIPOCOB, KOTOPbIE IMpopadaThIBalOTCS B Ipoliecce
OCBOCHMS Kypca. JlaHHBIM TNepedyeHb OXBATHIBAET BCE OCHOBHBIE pa3lielbl Kypca, BKIIOYas
3HaHUs, TOJy4yaeMble BO BpEMSI CaMOCTOSATENbHOM paboThl. KpoMe TOro, BaKHBIM 3J€MEHTOM
TCXHOJIOTUHU SBJSACTCA CaAMOCTOATCIIBHOC PCHICHUC CTYACHTAMM W COava 3aI[aHI/II\/JI. 3910
MOJIHOCTBhIO MHAMBHAYyalbHas (opma oO0ydeHus. CTyneHT paccKa3blBaeT CBOE peIlIeHue
npenoaaBaTeyito, OTBCHACT Ha JOIIOJHUTCIBHBIC BOIIPOCHI.

IIpuMepHBbIe 3a1aHUA HA 1a00pATOPHbIE PA0OT
Ilepeuens komnemenyuii, npogepaemvix oyenounvim cpeocmeom: OIIK-1, I1K-6, I1K-9, I[1K-10

JlabopaTropHasi padora 1: /lucniepcuOHHBINH M perpecCHOHHbBIN aHaau3 B Statistica 6.1

Hean padoThI:



1. O3HaKOMUTBCA C  BO3MOXKHOCTSIMHU JIUCIIEPCHMOHHOTO aHajdu3a B CHUCTEME
Statistica.

2. TlpuoOpecTy HaBBHIKM TIPOBEACHHUS TUCIEPCHOHHOTO aHalW3a B CHCTEME
Statistica. O3HAaKOMHUTBCS C BO3MOYKHOCTSIMU KOPPEISIIIMOHHO-PETPECCHOHHOTO
aHaynm3a B cucreMe Statistica.

3. IlosyunTh HAaBBIKM aHAJIM3a JAHHBIX C UCIIOJIB30BAHUEM MOIYJISI MHOXKECTBEHHOU
perpeccun B cucteMe Statistica.

4. IIpoBecTu aHAIU3 PEATBbHBIX JAHHBIX.

JTanbl BbINOJHEHUS JJA00PATOPHOI padoThI

Moynb AUCTIEpCHOHHOTO aHAIN3a.

Onenka 01HO(QAKTOPHBIX MOJETEH.

Ornenka MHOTO(AKTOPHBIX MOJIENEH 0e3 B3auMOICHCTBHUS.
Onenka MHOTO(AaKTOPHBIX MOJIENCH ¢ B3aUMOICHCTBHEM.
OnbITH ¢ TOBTOPEHUSIMUA. MOJTyJIb MHOKECTBEHHON PErPECCUM.
YriyOneHHbIe METOIbI aHATH3A.

Henuneiinoe onieHuBaHue.

O O O O O O O

BapuaHThl 3a1aHui:

1.HCHOJIB3y5I NPCAJIOKCHHBIC JaHHBIC, MPOBCAUTC IIPICHGpCPIOHHbeI AHAJIM3 B PA3JIMIHBIX
dbopmax (omHO(DAKTOPHBIH, rIaBHbBIE A3GHEKTHI U Ip.).

2./3yunTte KOHTPACThI IO CO3JaHHOW MOJIEIIH.

3.Wcnonb3ys ¢aitn ¢ JaHHBIMH O CTOMMOCTH Xuibs B KpacHonape Nedvig.xls, mpoBeaute
CPaBHUTENBHBIA KOPPESLIMOHHO-PEIPECCUOHHBIN aHAIN3 AAHHBIX O CTOMMOCTH KBapTHp B
LIEJIOM [I0 TOPOJAY M MO YKa3aHHOMY MHUKpOpaiiOHY, a TaKKe IO 3TOMY MHUKpPOpPaloOHY ¢
Y4E€TOM OTpaHUYEHUH 110 OOIIEeH TUIOMAAN ¥ YUCITy KOMHAT.

4. JlaliTe OLIEHKY aJICKBATHOCTH IIOJYYEHHBIX MOJEJIECH C HCMHOJIb30BAHUEM KPUTEPUEB
Oduiepa u cpegHe OMUOKH alpOKCUMALINH.

Bonpocel 111 CAaMOKOHTPOJIA
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10.

Yro sBiIsieTcs MpeIMETOM U3yUYEHHs B IUCIIEPCHOHHOM aHaju3e?

B gem cocrout CYIIHOCTb MOACIIN AUCTICPCUOHHOT'O agamuza?

Kakas runotesa npoBepsieTcst Ipy JUCIEPCUOHHOM aHaIu3e?

Ecau rumote3a o PAaBCHCTBC CPCAHUX OTBCPracTCsa, KakK OICHHUTb,B KAKUX HWMCHHO
rpynmnax uMeeTcsl 3HaUMMO€e pazuiKe CpeIHuX?

Onumure MCTOAbI KOAUPOBAHHUS KAaTCTOPHUAJIbHBIX IICPCMCHHBLIX.

Kakue Tunbel cymMmMm KBaJpaToB MOT'YT MCIOJIb30BaThCA B IMUCHIEPCUOHHOM aHanm3e? YUto
ABJISICTCA NPCAMETOM U3YUCHUS B pPCTPECCCUOHHOM a”anu3se?

Kaknmu MeToslamu peniaroT 3aa4i perpecCUHOHHOTO aHan3a’?

[Iepeuncnure OCHOBHBIE TUIIBI PErPECCUOHHBIX 3aBUCHMOCTEN.

HazoBuTe OCHOBHBIE YCIOBHS, MpPU KOTOPHIX BO3MOXHO MpPUMEHEHHE MeToJa
HaMMCHBIINX KBA/IPAaTOB.

HazoBuTe OCHOBHBIE YCIOBHS, MPU KOTOPHIX BO3MOXHO MpPHUMEHEHHE MeToJa
HaMMCHBIINX KBA/IPAaTOB.



JlaGoparopHas padora 2: KoBapuanuonnblii anaaus B Statistica 6.1

Hean paGoThI:

1. O3HaKOMHUTBCA C  BO3MOXKHOCTSIMH MOMAYJIS OOIIMX JIMHEHHBIX MoJeNed B
cucteMe Statistica.

2. TlomyynTh HaBBIKM KOBApHUAIIMOHHOTO aHAJIM3a JAaHHBIX C HCIIOJIb30BAaHUEM
chCcTEMBI Statistica.

3. IlpoBectu aHanu3 peaibHBIX TAHHBIX.

JTanbl BbINOJHEHHUS JIA00PATOPHOI padoThI

Moaynb KOBaprualMOHHOTO aHAJIU3a.
VYrnyOneHHbIe METOIbI aHATTN3A.
OO011re TMHEHHBIE MOACIIH.
MexrpynmnoBsie 3QpeKTh.

OreHKa KauecTBa MOJEIIH.

SNk W=

BapuaHTtel 3a1aHui:

1. Hcnonp3ys ¢ailsl ¢ npennoKeHHbBIMH JaHHBIMU, IPOBEIUTE KOBAPUAIIMOHHBIN aHAJIH3.
2. CpaBHHTE pe3yabTaThl aHAJIN3a C KOBapraTaMu U 0e3 HUX.

Bonpocel 111 CaMOKOHTPOJIA
1. Yro sBnsieTcs 00BEKTOM U3yYSHHS B KOBApUAIL[MOHHOM aHaIu3e?

YKakuTe MOMEHTBI CXOACTBA U Pa3IU4Msl MEXIy KOBAPHALMOHHBIM aHAJIU30M, C OJHON
CTOPOHBI, TUCIIEPCUOHHBIM U PETPECCUOHHBIM AHAIIM30M — C APYTOH.

3. Kak crpoutcs mozennb KOBApUALMOHHOTO aHaM3a?
4. IlepeuncinuTe OCHOBHBIE TUIIBI PETPECCUOHHBIX 3aBUCUMOCTEM.
5. HazoBuTe OCHOBHBIE YCIIOBHS, MPU KOTOPHIX BO3MOXKHO NMPUMEHEHHE KOBAPUAIIMOHHOTO

aHaJin3a.

JlaGoparopHas padora 3: KinacTepHblii 1 JUCKPUMMHAHTHBIN aHaau3 B Statistica 6.1

Lean padoThi:

1. O3HAaKOMHTBLCSI C BO3MOXXHOCTSIMH BBIJCICHHS B MMCIONIUXCS JAaHHBIX
OJIHOPOJIHBIX TPYIII B cucTeMe Statistica.

2. HW3yueHue OJHOPOIHBIX TPYIMI C TMOMOUIBIO CPEACTB KIACTEPHOTO W
JTUCKPUMHHAHTHOTO aHaliM3a C MCIIOJIb30BaHMEM CHCTEMBI Statistica.

3. IIpoBectu aHanu3 peagbHbIX TaHHBIX.

JTanbl BLINOJHEHHUsI JJA00paTOPHO padoThI

MHOroMepHbIN pa3BeJOYHbIA AHAIH3.

KiactepHslil ananus.

Hepapxuueckas kiaccupUKaius.

Knacrepuzanus merogom k-cpenaux.

JIMCKpUMHUHAHTHBIN aHAJW3.

Kanonunueckuit anHanus, auarpamMma paccesiHus MJisi KaHOHHUYECKUX
3HAYECHHH.

S e



BapuaHTthl 3a1aHui:

Hcnonb3ys oauH W3 BapHAHTOB 3aJaHUS [0 PETPECCHOHHOMY aHalu3y, MPOBECTH
KJaccu(pUKaIMio MHOTOKOMHATHBIX KBapTuUp(0e3 ydera paliOHOB) M TOCTPOWTH IS
KQXKIOr0 W3 BBIJCICHHBIX KJIACCOB YPaBHEHHS, OMKCHIBAIOIINE 3aBUCHUMOCTH IICHBI
KBapTUPBI OT BXOJSIINX EPEMEHHBIX.

Ha ocHOBe KOppEKTHBIX OOYYalomMX BBIOOPOK W KJIACCU(UKAMUOHHBIX (YHKIUH
MIPOBECTHU KJIACCU(PHUKAIUIO KBAPTUP OAHOTO U3 PalOHOB, MPEACTABICHHBIX B BapHaHTE, U
JIaTh OLIEHKY UX BO3MOKHOU CPEIHEN CTOMMOCTH.

Bonpocel 111 CaMOKOHTPOJIsA

Jlnst pereHnst Kakux 3a7a4 mpeaHa3HaueHbl METO/Ibl KIACTEPHOTO U TUCKPUMHHAHTHOTO
a”aan3a?

OnumuTe Tpouenypbl KiacCU(UKAIMK, Yalle BCETrO0 IMPUMEHSIEMbIE B KJIACTEPHOM
aHaJuse.

Kak ctpoutcst Mmoziennb KOBapUaIMOHHOTO aHaHu3a?

[Tepeuncnure HanboIee H3BECTHBIC MEPHI CXOACTBA U PA3IHYUS AIIEMEHTOB (0O0BEKTOB) U
KJIaCCOB.

JlabopaTopnasi paGora 4: dakTopHbIil aHaau3 B Statistica 6.1

Hean padoThI:

1. O3HaKOMHUTBCS C BO3MOXKHOCTSIMH aHAIM3a JaHHBIX C IIOMOIIBI0 METOAA
IJ1aBHBIX KOMITIOHEHT B cMcTeMe Statistica.

2. O3HaKOMHTBCA C BO3MOXKHOCTSIMHM aHajn3a JAaHHBIX C TOMOIIBIO
(dakTOpHOTO aHANMKM3a B cUcTeMe Statistica.

3. TlpoBectu aHanw3 peagbHBIX JAHHBIX.

JTanbl BbINOJHEHUS JJA00PATOPHOI padoThI

Monynb GhakTOpHBIN aHAIN3.
Br160p nepeMeHHBIX.
AHanus3 riaBHBIX (HaKTOPOB.
Bpamenne ¢akropos.

bl e

BapuanTbl 3a1anmii:

1.

2.

Co3zmaiite, UCIIONB3ys CIPABOYHYIO CHUCTeMy Statistica 6.1, KOPpeISIUOHHYIO MaTPHILY
Ilepenuch.smx. IlpoBenute GakTOpPHBI aHaIM3 HAa OCHOBAHWU JTOH MAaTpHIIb,
MOJTYYEHHOM MyTeM aHKETUPOBaHUS | ThIC. pECIIOH/ICHTOB.

Hcnonb3ys onMH W3 BapuMaHTOB 3aJ@aHUSl 110 PETPECCHOHHOMY AaHAIU3y, INPOBEAUTE
(bakTOpHBII aHaJTN3 UCXOAHBIX JAHHBIX O CTOUMOCTH YKHUJIbSL.

Bomnpocel 111 caMOKOHTPOJIS

I[JI}I pemeHI/m KaKux 3aJaa4d HpenHa3HaquH METOABI I'NITaBHBIX KOMIIOHCHT U (1)aKTOpHOI‘O
aHamm3a?

YeM OTIMYAIOTCS METO/ TIIaBHBIX KOMIIOHEHT U (PaKTOPHBIN aHaIN3?

B uem cocTtouT OCHOBHas mpoOseMa MpHU MPAKTHYECKOM HKCIOJb30BAaHUM METO/Ia
IJIABHBIX KOMITOHEHT U ()aKTOPHOTO aHAIHN3?



JlaGopaTtopnas pabora S: Pemenue 3ana4y kiaaccupuxannu B nakere ST: Neural Networks

Hean paGoThI:

O3HaKOMHTBCSL C APXUTEKTYpOH, OCHOBHBIMHM YaCTSIMH U TIOJb30BATEIBCKUM HHTEpdericom
nakete ST: Neural Networks mpu pemennu 3agay KiacCupUKaIIH.

BapuanTbl 3a1anmii:

3ananue 1.

Pemnte 3amauy knmaccudukanmum 1seroB Mpuca B makere ST: Neural Networks. C
MOMOIIIHI0 HHTEJUICKTYAIBHOT'O TIOMOIIIHAKA JAHHBIX U CAMOCTOSITEIHHO, HCIIONIb3YS Pa3InIHbIC
TUTIBI HEHPOHHBIX ceTeil. CpaBHUTH pe3ynbTaT. PaboTy mpencTtaBuTh B TpeX BHIAX: MEYATHOM
(pedepar), MynbTUMETUITHOM (TIPE3EHTAIUS) U MPOTPAMMHOM (CO3/IaHHBIE HEHPOHHBIC CETH B
nakete ST: Neural Networks). [Tocneaaue aBa 3anucarh Ha SJIEKTPOHHBIM HOCUTEb.

3ananue 2.

Pemmth 3amauy kiaccuuKau CTPOUTENBHBIX NMpeanpustuii KpacHomapckoro kpasi B
nakete ST: Neural Networks. C MmOMOIIbI0O HHTEIJIEKTYJIBHOTO TIOMOITHUKA JaHHBIX H
CaMOCTOSITENILHO, UCTIONB3YsI PA3IMYHBIC THUITEI HEHPOHHBIX ceTeil. CpaBHUTH pe3yibTar. PaboTy
MpeACTaBUTh B TpeX BHJAX: MedaTHOM (pedepar), MyIbTUMEAUHHOM (TIpEe3eHTAlUs) U
nporpaMMHOM (co3fanHbie HelipoHHble ceTH B makeTe ST: Neural Networks). [locnennue nsa
3arycaTth Ha 3JEKTPOHHBIA HOCUTEIT.

3ananue 3.

Pemmte 3amady kiacCUpUKAIMU CEIbCKOXO3SMCTBEHHBIX MpeanpusaThii B makere ST:
Neural Networks. C moMoIipi0 HHTEIIEKTYAIPHOTO TTOMOIIHHAKA JaHHBIX M CaMOCTOSTEIBHO,
UCTIOJNIB3YSl PA3NIUYHbBIE TUIBI HEHPOHHBIX ceTell. CpaBHUTH pe3ynbrar. PaboTy mpencTaBuTh B
Tpex BuAax: TmedaTHoM (pedepar), MymbTUMEAMHHOM (TIpEe3EHTAIMs) W MPOrPAMMHOM
(cozmannbie HelipoHHble cetu B makere ST: Neural Networks). I[Tocnennue aBa 3amucaTh Ha
3JIEKTPOHHBIA HOCUTEb.

3ananmue 4.

Pemmth 3amauy kimaccuduKaluyd TOProBO-3aKYMOYHBIX mpeAnpusatuii KpacHomapckoro
kpas B makere ST: Neural Networks. C momoIpi0 HHTEUIEKTYaIbHOTO MTOMOIIIHUKA JAHHBIX U
CaMOCTOSITENILHO, UCTIONB3YsI PA3IMYHBIC TUITBI HEHPOHHBIX ceTeil. CpaBHUTH pe3yibTar. PaboTy
MpEeACTaBUTh B TPeX BHJAAX: MedaTHOM (pedepar), MyIbTUMEAUHHOM (TIpe3eHTAlUs) U
nporpaMMHOM (co3fanHbie HelipoHHble ceTH B makeTe ST: Neural Networks). [locinennue nsa
3aIrycaTh Ha 3JEKTPOHHBIA HOCUTEIIb.

3ananue S.

Pemmth 3amauy kimaccupukanuu (PUHAHCOBOTO COCTOSHUSL pernoHoB KpacHomapckoro
kpas B makere ST: Neural Networks. C momoIpi0 HHTEUIEKTYaIbHOTO TTOMOIIHUKA JAHHBIX U
CaMOCTOSITENILHO, UCTIONB3YsI PA3IMYHBIC TUITEI HEHPOHHBIX ceTeil. CpaBHUTH pe3yibTar. PaboTy
MpEeACTaBUTh B TPeX BHJAAX: MedaTHOM (pedepar), MyIbTUMEAUHHOM (TIpe3eHTAlUs) U
nporpaMMHOM (co3fanHbie HelipoHHble ceTH B makeTe ST: Neural Networks). [locnennue nsa
3arycaTth Ha 3JEKTPOHHBIA HOCUTEIT.

3ananue 6.

Pemmnth 3amauy kimaccupukalMu COLMAIBLHOTO COCTOSIHUSA pernoHoB KpacHomapckoro
kpasi B makere ST: Neural Networks. C momoIpi0 HHTEIEKTYaIbHOTO TTIOMOIIIHUKA JTaHHBIX U
CaMOCTOSITENIbHO, HCTIOJIB3Ys pa3INuHbIC THUITBI HEUPOHHBIX ceTeld. CpaBHUTH pe3yabTaT. PaboTy



OpeACTaBUTh B TpeX BUAAX: meyaTHOM (pedepar), MyIbTUMEIUHHOM (Tpe3eHTauus) U
nporpaMmmMHOM (co3aanHble HelipoHHBIe ceTH B maketre ST: Neural Networks). [locneqnue nsa
3anucaTh Ha 3JIEKTPOHHBIH HOCUTEb.

JlabopaTopHasi paGora 6: Pemienne 3anau perpeccun B nakere ST: Neural Networks

Heap padoTbi: O3HAKOMUTHCS C APXUTEKTYPOU, OCHOBHBIMHU YacTSIMH M TOJIb30BATEIbCKUM
unrepdeiicom nakere ST: Neural Networks mpu pemieHnn 3a1ad perpeccumu.

Bapuauntsl 3aganmii:

3ananue 1.

Co3nath HEWPOHHYIO CETh paJAHAIbHOW Oa3uCHOW QYHKIIUM JUIsI PEIIeHHUS 3aaaqyu
perpeccun nBetoB Upuca B makere ST: Neural Networks.

3aganue 2.
Co3aate BEpOSITHOCTHYIO HEHPOHHYIO CETh JUTS PEIICHHUS 3a1aul KiIacCH()UKALUH [[BETOB
Wpuca B makere ST: Neural Networks.

3amanmne 3.
Co3nath 0000IIEHHO-PETPECCHOHHYIO HEHPOHHYIO CETh JIUISl PEIICHUS 3a/1a4l PErPeCCHH
uBetoB Mpuca B makete ST: Neural Networks.

3ananmue 4.
Co3gaTh TUHEHYI0 HEMPOHHYIO CETh IJIA PEIICHMS 3aJa4yd perpeccud 1setoB Mpuca B
nakere ST: Neural Networks.

3ananue 5.
Co3nath HEHWPOHHYIO CETh paaualbHON Oa3ucHOW (YHKIHMHM I anmpoKCHMAIIH

2 )
¢byuknun  x° B makere ST: Neural Networks. CpaBHUTH pe3yabTaT C MHOTOCIOMHBIM
HEPCEITPOHOM.

3ananue 6.
Co3nath HEHWPOHHYIO C€Th paaualbHON Oa3ucHOW (YHKIMHM I  anmpoKCHMAIIH

3 )
¢yuknun  x° B makere ST: Neural Networks. CpaBHUTH pe3yabTaT C MHOTOCIOMHBIM
HEPCEITPOHOM.

3ananue 7.

Co3math HEHPOHHYIO CE€Th paaMajbHON Oa3HCHOM (QYHKUMHU I aNIpOKCUMALUU
Gysxkimuun 1/ x B makere ST: Neural Networks. CpaBHUTH pPe3y/bTaT ¢ MHOTOCIOMHBIM
MEPCENTPOHOM.

JlaboparopHasi padora 7: IIporHo3dmpoBanue BpeMeHHbIX psinoB B makere ST: Neural
Networks.

Heab padorbl: O3HAKOMHUTBHCA C APXUTEKTYpPOH, OCHOBHBIMHU YAaCTSIMU U TOJIb30BATEIBCKUM
unrepdeiicom nakere ST: Neural Networks npu pemeHnn 3a1a4 nporHo3MpOBAHUS.

Bapuauntsl 3agaHuii:
3ananue 1.
Cosznath HelipoHHYIO ceTh ams pemeHus 3aaadu XOR B makere ST: Neural Networks.



3aganue 2.

Co3zath HEHpOHHYIO ceTh i ammpokcumamuu ¢yskuumum x° B makere ST: Neural
Networks.

3aganue 3.

Co31aTh HEHpOHHYIO CeTh Ui ammpokcumamuu Qynkiuu x° B makere ST: Neural
Networks.

3aganue 4.

Co3math HEHPOHHYIO CETh JJIS PEUICHHUs 3aJau KiaccupuKauy 1BeToB Vpuca B nakere
ST: Neural Networks.

3aganue 5.

Co31aTh HEHpOHHYIO CeTh i ammpokcumamuu Qynkruu x°' B makere ST: Neural
Networks.

3aganue 6.

Co3nath HEHPOHHYIO CETh IS ANMPOKCUMAUU (PYHKIUH x* 4+ x—+/x B nakere ST:
Neural Networks.

3ananue 8.
Co3naTh HEMPOHHYIO CETh JJIS pELICHUs 3a/ladu perpeccuu 1BetoB Mpuca B makere ST:
Neural Networks.

3aganue 7.

Co3aaTh HEHpOHHYIO CeTh s anmpokcuManmuu Gysknuu 1/ X B makere ST: Neural
Networks.

JlabopaTropnas padora 8: IIpouecc HeueTKOro MoaeupoBanns B cpeae Matlab

Heab padoTbi: O3HAKOMUTHCS ¢ BO3MOXKHOCTSIMH MPOIIEcca HEYETKOTO MOJICTUPOBAHUS B Cpelie
Matlab

Bapuauntsl 3aganmii:

IIpoexT Ne 1.

Co31aTh HEUETKYIO MOZETb YIIPABICHNS CMECUTEIEM BOJIbI P MPHUHATHY ayma B Fuzzy
Logic Toolbox cucremsr Matlab ¢ nucnonbp3oBanuem cpencTs rpaduyeckoro uHTEpdeiica.

IIpoexT Ne 2.
Co3marh HEYETKYI0 MOJENb YNpPABICHHS KOHIUIIMOHEPOM BO3/1yXa B TIOMEIICHUH B
Fuzzy Logic Toolbox cuctemsr Matlab ¢ ucnons3oBanueM cpeacTs rpadudeckoro uarepdeiica.

IIpoexT Ne 3.
Co3nath HEYETKYIO MOJIENb YIIPaBIICHUsI KOHTeHHEPHBIM KpaHoM B Fuzzy Logic Toolbox
cuctembl Matlab ¢ ucnonp3zoBanuem cpeacts rpadudeckoro uaTepdeiica.

IIpoexT Ne 4.
Co3nath HEYETKYIO MOJIENb YIIPaBIICHUs KOHTeHHEPHBIM KpaHoM B Fuzzy Logic Toolbox
cuctembl Matlab B koMaHIHOM pexuMe.

IIpoekT Ne S.
Co3aTh HEYETKYI0O MOJENb YIPABICHHUS KOHAWIIMOHEPOM BO3JIyXa B IIOMEIICHUH B
Fuzzy Logic Toolbox cuctembr Matlab B koMaHIHOM pexuMe.



IIpoekT Ne 6.

Co3naTh HEUETKYIO MOJIENb YIIPABIEHHUsI CMECUTENIEM BOJBI IIPU NPUHATHHN Aylia B Fuzzy
Logic Toolbox cucrempl Matlab ¢ ucnonb3oBanueM cpeicTB rpadudeckoro wHTepdeiica B
KOMaHJIHOM PEKUME.

IIpoekT Ne 7.

Co3aTh HEYETKYI0O MOJAENb OICHKH (PUHAHCOBOH COCTOSITEIBHOCTH KJIMEHTOB MpHU
npefocTaBieHMn OaHKOBCKUX KkpeautoB B Fuzzy Logic Toolbox cucremsr Matlab ¢
HCITOJIb30BaHUEM CPEJCTB Tpaduueckoro nHTepdeiica.

IIpoexkT Ne 8.

Co3maTth HEYETKYI0 MOJETbh OLEHKH (PHHAHCOBOH COCTOSTEIBHOCTH KJIMEHTOB IpHU
npeaocTaBieHnn 0aHKOBCKUX KpenuToB B Fuzzy Logic Toolbox cuctemsr Matlab B komanaHOM
pexKuMe.

JlabopaTopnasi pabora 9: Heuerkas kinacrepusanus B Fuzzy Logic Toolbox.

Heap padoTbi: O3HAKOMHUTHCS C BO3MOXHOCTAMH IPOIIECCA HEUETKOM KIacTepU3allK B Cpeie
Matlab

BapuanTsl 3a1anmii:

PykoBozacTBO (punmana pernoHaIbHON TEIEKOMMYHUKAIIMOHHOW KOMITAHUH, MIPEJOCTaBIISIONICH
yCIyru MOOWJIBHOM CBSI3U, MOCTAaBWJIO 3aJady CerMeHTauuu aboHeHTCcKoM Oa3bpl. Ee memsmu
SIBJISIFOTCA:

1. Tloctpoenue mpoduieii aOOHEHTOB MYTEM BBISIBICHHUS HX CXOXKETO MOBEICHUS B
IUIAHE YacTOThI, JJIUTEIHHOCTH U BPEMEHH 3BOHKOB, a TaKXKE €KEMECSUHbBIX
pacxoJioB.

2. Ornenka HanOoJIee U HAUMEHEE TOXOIHBIX CETMEHTOB.

3. Pa3paboTka MapKeTHHTOBBIX aKIIMi, HAMPABJICHHBIX Ha OMpEACNICHHBIC TPYIIIIbI
KJIMEHTOB.

4. Pa3paboTKa HOBBIX TAPU(PHBIX IUIAHOB.

OntuMuzanusi pacxooB Ha aApecHYl0 SMS-pacChlIKy O HOBBIX YCIyrax M

Tapugax.

6. IlpenoTBpailieHHe OTTOKA KIIMEHTOB B IPYTHE KOMITAaHUH.

e

Hcxoanble naHHBbIE. BbUTM OTOOpaHBI TOJIBKO aKTHBHBIC aOOHEHTHI, KOTOPBIC DETYJISPHO
I10JIB30BAJINCH ycnyraMH COTOBOfI CBA3U B TCUCHUC ITOCIICAHNUX HCCKOJIBKHUX MCCIAIICB. I[aHHBIe
HaxonaTcs B ¢aiie mobile.txt.

Bonpocel 111 CAaMOKOHTPOJISA

st pelieHrs Kakux 3a/1a4 npeiHa3HaueHbl METObl KJIIACTEPHOTO aHainu3a?

B yem 3akitogaercs OTIMYME METOAOB KJIACCU(PUKALIUU C YIUTENEM U 0e3 yuurTess?
[epeuncnure HanbOoee U3BECTHBIE MEPHI CXOACTBA M Pa3IMyMsl 0ObEKTOB U KIJIACCOB.
Onumure npoueAypbl Kiaccu(HUKaluy, dYaile BCEro MNPUMEHSEMble B KIACTEPHOM
aHaJIN3e.

el e



JlaGoparopHas padora 10: [Ipumepsl pa3padoTKuH HeYeTKUX Mo/e/ieil MPUHATHUSA PelleHuil
B cpene Matlab

Hean padoThI:

1. W3yuuth nUpUHIUNBI (QYHKIMOHHUPOBAHMS WCKYCCTBEHHBIX THOPHIHBIX HEHPOHHBIX
ceTel.

2. OcBouTh METONBI WX TOCTPOEHUS Ha TMPUMEPE 3aJayd TMOBBIIICHUS 3()PEKTUBHOCTH
MacCOBOM PaCCHUIKU KIIUEHTAM.

JTanbl BLINOJHEHHUsI JJA00PaTOPHO padoThI

Br160p CTpyKTYpbl HEHPOHHOM CETH.

Br16op hyHKIIMM aKTHBAITIH.

Br16op anropurma o0ydeHHUs HEHPOHHOM CeTH.
TecTupoBaHue HEUPOHHOU CETH.

PO

BapuaHTthl 3a1aHui:

ToproBasi KOMIIaHUsI, OCYIIECTBISIONIAs IPOAAKY TOBAPOB, pacmoiiaraeT HH(popmaIme o CBOuX
KIIMEHTaX M MX MOoKynkax. KoMmanusi mpoBena pekiaMHyl0 paccbuiky 13504 kimueHtam u
noJjryumia oTkiIukK B 14,5% ciyuaes.

1. HeoGxoauMo mocTpouTh MOAETH OTKJIMKA U MPOAHAIN3UPOBATH PE3yIbTaThI.
2. HpGIIJIO)KI/ITB CHOCOGBI MHWHUMM3AINU U3CPKCK Ha HOBBIC ITOYTOBBIC PACCBHIIIKH .
3. ITlocraBieHHBbIE 33/1a4l PELIIUTH IPU TOMOIIM MHOTOCIOHHOTO MEPCENTPOHA.

Bomnpocel 111 caMOKOHTPOJISA

1. Kakue 3agaum MOKHO peliaTh NPy MOMOIIM MHOTOCJIOMHOTO IIepcenTpoHa?

2. Kak hopmupyetcst oOyuarorast BBIOOpKa sl peIieHus 3a1a4n Kiaaccuukanuu?

3. Kax Hopmupytorcs oOyuaromue JaHHbIe?

4. ChopmynupyiTe SMIUPUYECKHE MPaBUIA MMOJ00PAa KOJUYECTBA CKPBITHIX CIIOEB,
KOJIMYECTBA HEHPOHOB, 00beMa 00yUaromeld BHIOOPKH, KOAPGUIIUEHTa 00yUEHUS.

5. YKaxxuTe HeJJOCTaTKH aIroOpuT™Ma 00paTHOTO PACHPOCTPAHEHHUS OLTUOKH.

4.2 ®oHJ OLICHOYHBIX CPEACTB s MPOBeIeHUs IPOMEKYTOYHOM aTTecTaluu

TecToBBIC 3a1aHNA

Ilepeuenv komnemenyuii, nposepsaemuvix oyenounvim cpeocmeom: OIIK-1, T1K-6, TIK-9, I1K-10

Mopnyas 5 Meroanka o0y4eHusi HHCTPYMEHTAJIbHBIM CPeICTBAaM HAay4YHBIX HCCJICAOBAHMI
B BBICIIEH LIKOJIe

Tema 11 TeopeTnko-MeTo1010rHYECKHE OCHOBbBI HAYYHbIX HCCJIEIOBAHUIA.

Bonpocsl 111 caMOnpoBepKU:
1. Yro moHnMaroT nox oOEKTOM MCCIIEOBaHUS?
2. Yro noHMMAIOT IO/ IPEIMETOM UCCIEI0OBAHUA?
3. KakoBa B3auMOCBSI3b TTOHATUH «OOBEKT» U «IIPEIAMET» UCCICTOBAHUMN?
4. YTo BBl MOHUMAETE TIOJI TEPMUHOM «METOOJIOTHSI»?



5. Kakue Tpu ypoBHS OOOCHOBaHMS €CTh Yy OKOHOMHYECKMX  (hakTOB?

A. TeopeTnueckuit, MHPOBO33PECHUYECKHUH, METOI0JIOTUYECKHU .
b. [IpouenypHsii, OMIIUPUYECKUH, TEOPETUYECKU .
B. MupoBo33peHYeCcKHii, TCOPETUUYECKUM, TPOLIETYPHBIN

6. Uro sBiasgeTcs 00bEKTOM SKOHOMHYECKOTO UCCIEN0BAHUA?

7. Uem oOycnoBiieHa HEOOXOAMMOCTh MEXKIUCIHUILIMHAPHOTO B3aWMOJCHCTBUSA B
METOJIOJIOTHH SKOHOMHYECKHUX HCCIICI0BaHMI?

8. Llenu u 3a1a4 METOIOJIOTUHM HAYYHOT'O UCCIIEAOBAHMUS.

9. K kakuMm mOCIENCTBHUSIM, Ha Balll B3MJISA, MOXET MPUBECTH HENpaBUIbHAsS
WHTEPIpETaIHs SdKOHOMUIECKUX (paKTOB?

10. [TpuHIMIB! KIaccuUKAIITU METO0B HAYYHBIX UCCIICOBAHUMN.

11. Uto noHnMaeTcs o Hay4YHbIM METOJOM SKOHOMUYECKUX UCCIETOBAHUIA.

12. Jlaiite ompeneneHue W MPUBEAUTE MPUMEPHI BCEOOIIMX, OOIUX M YaCTHBIX
METOJ0B SKOHOMMYECKUX HCCICIOBAHUHN.

13. Kakne MeTo1bI MOKHO OTHECTH K JIOTMYECKMM METOaM HCCIIE0BaHU?

14. UTo BB MOHMMAETE IO TEPMUHOM «HEJIOTUYECKHE METOIbI MCCIICIOBAHMSI.
MoryT 11 1aHHBIE UCCIIEIOBAHUS CIIOCOOCTBOBATH UCCIICOBAHUSM SKOHOMHUYECKUX TPOIIECCOB?

15. UTo mpUHIMNHAIBHO OTJIMYAET KOJMYECTBEHHBIE W KAYECTBEHHBIE METOJbI
HCCIICIOBAHUN?

16. Kakyro ponp nomxHa urpaTb HHTEpPOpETAlUs MOHATHM B HKOHOMHYECKUX
HCCIIeIOBaHUIX ?

Bonpocs! 1 3a1aHMA 1JIs1 CAMOCTOATEJIBLHOM padoThI:

1. ba3oBble METO0JIOTUYECKUE KOHIIEMIIMK B HayKe XX BeKa.
Konuenmus uccnenoparensckux nporpamm M.Jlakaroca.
Mertononoruueckas nporpamma K. ITonmepa.

Konuenuus nayunsix napagurm T.KyHa.

Metoa u METO0JIOTHS: TTPOOIEMBI B3aUMOCBSI3H.
XapakTepHble TPU3HAKU SMIIUPUUECKOTO MO3HAHUSI.

AN

Tema 12 IIpuHIMIBI OPraHU3aLUM HCCIIE0BATEILCKOIO MPOEKTA.

Bomnpocs! 1J1s caMmonpoBepKHu:

1. YUto BB MOHMMAETE 10T BRIPAXKEHHUEM «ITPO0OJIeMa HAYYHOTO HCCIICIOBAHUS»?

2. JlaliTe TpakTOBKY TEpMHUHa «THIoTe3a». Kakum TpeOoBaHMSIM [OJKHA OTBEYaTh
Hay4Has rurnoresa’?

3. Oxapaktepu3yiiTe OCHOBHBIE 3TaIlbl HAYYHO-HCCIIEI0BATENBCKON pabOTHI.

4. Kakue OCHOBHBIE DJEMEHTHl BKJIIOYAeT IOATOTOBUTENIBHBIN 3Tal HAay4HOTO
HUCCIIEI0BaHU?

5. B ueMm cocTouT 3a/1aua UCCIeI0BaTEIBCKOTO ATana HaydHO paboThI?

6. Ha xakyio nundopmannonnyro 0a3y ciaenyeTr onuparbes Mpu MOArOTOBKE PYKOITUCH U
ee ohopmueHUN?

7. Bo Bcex nu ciydasx Hay4YHO-HCCIENOBATENbCKUE pPaOOThl 3aBEPIIAIOTCS 3TANoM
BHEJpeHus?

8. Kakue aneMeHTBI COACPIKUT CTPYKTYpa HAyIHO-UCCIIEI0BATEILCKOU padOThI?
Bonpocs! ¥ 3a1aHMA 1JIs1 CAMOCTOATEJIBLHOMH padoThI:

1. Hayunsie uccnemoBanus kak (opma CyniecCTBOBaHHs HAyKH.
2. CDyHIIaMeHTaJILHBIC nu HpI/IKHaI[HBIe HCCJICAOBAHNUs B OdKOHOMUKE.
3. UcTtouHnkHr SKOHOMHUYECKOW MH(OpMAITUHU JTsl HAYYHBIX UCCIICIOBAHMM.

Tema 13 MeToabl Hay4YHBIX HCCJIEIOBAHUIA.



Bomnpocs! 1J1s caMmonpoBepKHu:

1. Kakue Tpe6OBaHUSA MOTYT NPEIbSIBISIETCA K KAUECTBY KOJUYECTBEHHBIX JAHHBIX JIJIS
MOCIIEAYIOIETO TPOBEACHIS HAYIHOTO UCCIICIOBAHUS?

2. Kak Bnuser Hanuyue HEKAUYeCTBEHHBIX JAHHBIX Ha pe3yNbTaThl HCCIEIOBAaHUI B
HPKOHOMHMKE WUJIY MPUHATUY YIIPABIEHUYECKUX PELICHUN?

3. HazoBure xiiroueBble CIOCOOBI OIIEHKN JaHHBIX.

4. Ha30oBUTE OCHOBHBIE HaIpaBJICHHUA MaTCMAaTHU3allU SKOHOMUWYCCKOT'O 3HAHHA.

5. Kakyto poib urpaer B HacTosIlee BpeMs MaTeMaTUYecKOoe MOJEIUPOBAaHUE B
HSKOHOMUKE?

6. B yem 3akiioyaloTcsi HEJAOCTAaTKHM NPUMEHEHUS MaTeMaTHMYeCKUX METOIO0B B
9KOHOMHNYCCKUX HCCHG[[OB&HI/IHX?

7. B kakux cdepax 3KOHOMHUECKOW HAyKH, C Balled TOYKW 3peHHs, OyneT HamboJsee
3¢ (dEeKTHBHBIM MPUMEHEHNE MaTeMaTH4ecKoro skcrepumMenTa? CrocoOeH JIu MOCIEAHIA B ATHX
00J1aCTSAX 3aMECTUTHh COOOM HATYPHBIN (TPEAMETHBIN) YKOHOMUYECKUN IKCTIEPUMEHT?

Bonpocel 1 3agaHus 1)1 CAMOCTOSAITE/ILHOMH PadoThI:

1. Ecnmn wuccnenoBatellb  XOYeT BBIABUTh XapaKTEPUCTUKU — MpeANpUHUMATENCH
(0COOCHHOCTH JIMYHOCTH, BOCIUTaHHWsA, OOpa3oBaHUA M T.I.), KOTOPBHIE CIOCOOCTBYIOT €ro
YCIICIIHOM JeATENbHOCTH, KaKhe BHbl JTAHHBIX €My CIeAyeT coOpaTh — KOJIMYECTBEHHBIC WIIH
KauecTBeHHbIe, CllelyeT U eMy OPUEHTHPOBATHCS HA STUYECKHE (KYIbTYPHO CHEIU(PUUECKUE)
WM SMUYECKHUE (KYIbTYPHO YHUBEPCAJIBbHBIE) XapaKTEPUCTUKU?

2. B TepmuHe «aHaaM3 KaueCTBEHHBIX JAHHBIX) ONpEAENICHUE «KaueCTBEHHBIN» MOKHO
OTHECTH W K aHAJIM3Y U K JaHHBIM. T.e. © MeTonbl, ¥ HH(OPMAIIMIO MOKHO paccCMaTpUBaTh Kak
KayeCTBEHHbIE WJIM KOJWYECTBEHHbIE. 3aMOIHUTE KJIETKH CIIEAYIONIEeH MaTpHIlbl KOHKPETHBIMU
METOIaMU M CCIIeIOBaHUS

Nudopmanus

KauectBennass KomnnuecrBeHHnas

KauecTBeHHBIN
Amnanns

KonnuecTBeHHBIN

3. CpaBHuUTE /Ba Ka4eCTBEHHBIX HCCIICIOBAHUS Baliel o01acTu npodecCHoHaTbHBIX
UHTEpPECOB (KOTOpbIE BBl 3HAETE), KPaTKO OIHUIIUTE LEIH, HCIOJb30BAaHHBIE METOJbl U
pe3ynbTaThl KaXIoro wucciefoBaHus. KakoBbl CHIIBHBIE M cJIa0ble CTOPOHBI  KaKJIOTO
UCCJICI0BAHUS

4. IlpuBenute NMpuUMep MCCIEAOBATEIBLCKON TMIIOTE3bI U IJIaHA COOTBETCTBYIONIETO €1
KAueCTBEHHOTO HCCJIEIOBAHMS, KOTOPOE MOXHO BBIIOJHUTH B paMKax [OATOTOBKU
MarucTepCcKoi AuccepTauuu

5. Buengpenne UWT/MUC B 3HAUMTENBHOW CTENEHW TMOBIHSUIO Ha  OOBEMBI
KOJIMYECTBEHHBIX NaHHBIX, xpaHamuxcs B BbJl. Kakoe monpasznenenue (wim JuI0) TOJAKHO
oTBeuaTh 3a kKauecTBo AaHHbIX B MC? Kakum oOpa3om, Ha Baml B3TJSA, MOXKHO 00ECHEYHUTH
MOBBIIICHHE KAYeCTBA JAHHBIX B OPraHU3ALNN?

6. [TompoOyiiTe cucTeMaTU3UPOBATh MPOOIEMBI, CBS3aHHBIE C Ka4eCTBOM J[AHHBIX.
Hocst nu 31 mpo6iieMbl TEXHUUECKUM XapaKTep WM CTpaTerus coopa JaHHBIX HE JOCTATOYHO
riry0oko nmpopaborana?

Tema 14 AHATUTHYECKHA ¥ CHHTETHYECKUI MeTObl B HAYYHBIX HCCJIeI0BAHUSX.



Bomnpocs! 1J1s caMmonpoBepKHu:

1. Uto Ha3pIBacTCsI aHATUTUYECKUM METOIOM HCCIeI0BaHUI?

2. IlpuBeaute mnpUMEphl AHAIUTHYECKUX METOJOB HCCJIEJAOBAHMS B SKOHOMHUKE U
MEHEKMEHTE.

3.B dYeM COCTOMT OTJIMYHE CHHTCTHYECKOI'O METOJa  HCCIACAOBAHHUSI  OT
aHAJIUTHYECKOro? SBIAIOTCA JM STH METOOBI B3aMMOJIOIOIHSIOIMIMMUA B 3KOHOMUYECKHX
HCCIIeIOBaHUIX ?

4. JlaiiTe onpefieneHus TaKUM MOHATHAM KaK «MHAYKIUS» U «aenykius». [IpuBeaure
pUMEPHI UCTIOIB30BAHUS STUX METOJIUK B SKOHOMUYECKUX MCCIIEIOBAHUSIX.

5. B nHacrosimiee Bpemsi OM3HEC-aHAN3 SBISETCS OJHUM M3 CaMbIX BOCTPEOOBAHHBIX
MOJXO0J0B K M3YyUYEHHUIO 3KOHOMHUYECKHUX MpoiieccoB. Kakne oCHOBHBIE MPOLIECCHI ONMPEIEIISIIOT
AHAIUTHKY?

6. Kakoit cMmbIca Bbl BKJIQJBIBAETE B BBIPAKEHUE «TEXHOJOTHM aHAIM3a JAHHBIX»?
[IpuBenuTe 00Ty IO CXEMY aHaIU3a.

7. Kakue coBpeMEHHbIE TEXHOJIOTUN OPUEHTHUPOBAHBI HA aHAJIU3 JAHHBIX ?

Bonpocel 1 3agaHus 1)1 CAMOCTOSAITE/ILHOMH PadoThI:

1. AHanw3 ¥ aHaTUTUYECKUI METOJT B YKOHOMHYECKUX MCCIICTOBAHUSX.

2. MexaucuMIIMHAPHBINA CHHTE3 B S)KOHOMUYECKUX MCCIIEI0BaHUAX.

3. [lepcrieKTHBBI MEXAUCHUIIIMHAPHOTO CHHTE3a: SKOHOMHUKA W WH(POPMAIMOHHBIE
TEXHOJIOTHH.

4. TlepceKTUBBI MEXAUCIUTIIIMHAPHOTO CHHTE3a: SKOHOMHKA U MPABO.

5. OgHUM U3 WHCTPYMEHTOB aHalM3a U CHHTE3a B MPOLIECCE UCCIIEOBAHUS O0BEKTOB
SIBIISIETCS MoJieupoBaHue. OnummTe cUTyanuo 3PQPEeKTUBHOTO MPUMEHEHHUS MOJEITUPOBAHHUS
JUISL pEeIIeHNs 3a]1a4 aHaJIn3a U CHHTE3a B 9KOHOMHUKE.

6. MudopManlnOHHO-aHAIUTUYECKIUE CHCTEMBI: pPOJIb M 3aJadyd B OSKOHOMHYECKUX
UCCJIEIOBAHUSIX.

7. W3yunte unctpymentansueie cpeactsa AllFusion komnannu Computer Associates u
paspaboTaiiTe (YHKIMOHAIBHBIE MOJICIH OW3HEC-TIPOIECCOB B COOTBETCTBUU C THUIIOBBIMH
aIMUHUCTPATUBHBIMU Ou3Hec-mporieccamu». [Ipoanammsupyiite 3PQPeKTHBHOCTH Ou3HEC-
MPOIECCOB, UCcoJib3ysi ABC-aHanu3 11 cMoJIeTMPOBAHHBIX MPOIIECCOB.

Tema 15 Apxutektypa HHGOPMANMOHHO-AHAJTUTHYECKHX CUCTEM.

Bonpocs! 1151 caMONIPOBEPKU:

1. HazoBuTe OCHOBHBIE JJEMEHTHI APXHUTEKTYPhl HH(POPMAIMOHHO-aHATHUTHYECKOM
CUCTEeMbI Ha 0a3e XpaHWIHIL JAHHbIX.

2. M310kHUTE KOHIENUUI0 XpaHWINIIA JAaHHBIX [UIS ONEepaTHBHOM 0OOpaboOTKH U
BBITIOJTHEHSI aHATTUTHYECKUX 3ampocoB. [laiiTe onpenenenne TepMuHa «XpaHWIHIIE TaHHBIX).

3. B ueM cocTrouT pasznuuue MEXIy BHUPTYaIbHBIM W (U3HYECKUM XPpaHUIUIIAMU
TaHHBIX?
HazoBuTe 0OCHOBHBIE COCTABIIAIONINE CTPYKTYPhI XPAHUJIUILA JAHHBIX.
Oxapakrepu3yiiTe ABa Kj1acca JaHHBIX: U3MEPEHUS U (HaKThI.
Kakue nanHbie Ha3bIBAIOTCS arperupOBAHHBIMU?
UTo BBI MOHUMAETE TIOJI TEPMUHOM «METaTaHHBIE)?

8. Haitte ompeneneaue OLAP (On line Analytical Processing). Onumunre oCHOBHOE
HazHauenne OLAP-cucrem.

9. Haiite onpenenenue noustuio «Data Mining (MaTeeKTyanpHbIN aHAIM3 TaHHBIX )»

10. W3noxute ocHOBHBIE 3Tanbl pa3Butus Data Mining.

11. Uro Bel monumaere noa repmunom «Business Intelligence» (BI).

12. Ha3zosure ocnoBHble ctaauu Data Mining.

Nowe



13. Kakue cratuctuueckue METOJbl MCIONB3YIOTCS JUIsl pelleHus 3azad Data

Mining.

14. [IpencraBbre Kiaccupukanuioo MerogoB Data Mining mo 3amadam Data
Mining.

15. Ha3zoBuTe ocHOBHBIE HHCTpYMEHTaNIbHBIE cpeacTBa Data Mining.

16. OnumuTe OCHOBHBIC MPOOJIEMBI, MPEMATCTBYIOIINE paclpocTpaHeHnio Data
Mining.

17. Oxapakrepu3yiite o6mactu npuMmererus Data Mining.

Bonpocs! 1 3a1aHMA 1JIs1 CAMOCTOATEJIBLHOH padoThI:

1. Cnopoektupyiite XpaHWIUIIe JjIs TOPrOBOM CETH, MO3BOJISIONIECE BBIIOJIHUTD aHAIN3
MPOJIaXK B pa3pe3e PEruoHOB, TOBAPOB, KATETOPHiIl TOBAPOB.

2. CrpoektupyiTe XpaHUJIUIIE I 00pa30BaTEIIBHOTO YUYPEKICHHUS, MO3BOJISIONICE
BBINOJIHUTH aHAIN3 JUCLHUIUIMH B pazpes3e (paKyIbTeTOB, IPErnojaBaTeiei, yaeOHbIX CEMECTPOB.

3. Copoektupyidte  XpaHWIHIIe JUisi 3arpy3Kd  JaHHBIX  [POU3BOACTBEHHOTO
MMpCaApusATUs. HpezmonaraeMLI HUCCIICAOBAaHMA: aHAJIM3 BbIIYCKAa MNPOAYKIIMU B Pa3pce3c
KaTeropuil MpOAYKIHMHM, HAMMEHOBAaHUS MPOMYKIMH, IE€XOB IO MPOU3BOJACTBY JaHHOMU
MPOAYKIIVH.

IIpuMepHBIi NepedYeHb BONPOCOB K 3a4€Ty.
Ilepeuenv komnemenyuii, nposepaemuvix oyenounwvim cpeocmeom: OIIK-1, 11K-6, I1K-9, I1K-10

1.  Ilpunuuns! aHanu3a JaHHbIX. CTpyKTypupoBaHHbIE JaHHbIE. [lOATrOTOBKAa MAaHHBIX K
aHaJIN3Yy.

2. Texnonoruu KDD u Data Mining. Ananutuyeckue miatdopmsl. BeeneHne B anropuTMsl
Data Mining.

3. 3anmava koHconmganuu. OCHOBHBIE KOHLENIUN XPaHWINI JAHHBIX.

4.  MHoromepHble, pelIIiIUOHHbIE, THOPUAHBIE, BUPTYaIbHbIC XPAHUINIIA JaHHBIX.

5. Heuerkue cpesbl. 3Bnedenue, ouncTka u npeodpasoBanue qanubix B ETL.

6.  3arpy3ka JaHHbBIX B XpaHWJIUILE M3 JOKAJIbHBIX UCTOYHUKOB. O0oraiieHne JaHHbIX.

7.  Benenue B Tpanchopmaluio 1aHHBIX. TpaHcopMaryst ynopsioueHHbIX JaHHBIX.

8.  I'pynnupoBka naHHbIX. CIUSIHUE JTAHHBIX.

9.  KsanroBanue. Hopmanusanust 1 KogupoBaHUE TaHHBIX.

10. BBenenue B BU3yanM3allvio JaHHBIX. Buzyanuzatopsl 001mero Ha3HaueHUsI.

11. OLAP -ananus.

12. BwusyanuzaTopsl 1Sl OIIEHKH KaueCcTBa MOJEIIEH.

13.  BusyanuzaTopsl, IpUMEHSIEMBIE 111 MHTEPIIPETALUN PE3YIbTATOB aHAIM3A.

14. TexHONOTHMH M METOJIbI OLICHKU KauyecTBa JaHHBIX. OUUCTKA U TpeaoOpaboTKa TaHHBIX.
15.  ®unbrpanus ganHbix. O6paboTka TyOIUKAaTOB U IPOTHUBOPEUHIA.

16. BoisiBIeHHE aHOMaJBHBIX 3HaY€HUI. BoccTaHOBIEHME MPOMYIIIEHHBIX 3HAYCHUH.

17. Bsenenue B cokpaieHue pazmepHocTH. CokpaieHue uucna npusHakoB. CokpallieHue
4yycila 3HAYEHU W MPU3HAKOB U 3anuceil. COMIUIUHT.

18.  AccouuaruBHbIE IpaBuiIa. 3HAUUMOCTh aCCOLIMATUBHBIE IIPABUIL.

19. Tlomck acconMaTuBHBIX TTpaBuil. AnroputM Apriori. ['eHeparus acCOMaTUBHBIX MPABUIL.
20. MHepapxuueckue accoUuaTHUBHbIE NpaBWiaa. MeToapl IOMCKAa  HEpPapXUUYECKHUX
ACCOLIMAaTUBHBIX MPABUIL.

21. TlocnemoBatenbHble mabnonbl. Ilomck moOcieqOBaTENBHBIX MMIAOIOHOB. AJTOPHUTM
AprioriAll.

22. Benmenume B KiIacTepuzaluio. Anroput™M  Kinactepusauuu  k-means. Heuerkas
KJIaCTepU3aLIUSL.

23.  Certu Koxonena. O6yuyenue cetu Koxonena. Kaptst Koxonena.

24, Metoauka MOCTPOCHHS KapThl. BpiOop uymcina HeWpoHoB KapThl. HemoctaTku kapt
Koxonena.

25. HeompeneneHHOCTh B BBIOOpE KpUTEpHs KadecTBa Kiactepusanuu. Bpeibop umcia



KJIaCTEPOB.

26. Beemenue B kimaccudukanmio u perpeccuro. [Ipocrtas nmueiHas perpeccus. OreHka
COOTBETCTBUSL IIPOCTOM JIMHEWHOW PErpeccuu pealbHbIM AaHHbIM. IIpocras perpeccroHHas
MOJIEJIb.

27. Mojenb MHOXKECTBEHHOM JIMHEWHOW perpeccun. Perpeccuss ¢ KaTeropuaibHbIMU
BXO/IHBIMH [TEPEMEHHBIMHU.

28.  Mertoasl oTOOpa MEpPEMEHHBIX B perpecCHoHHble Mojean. OrpaHNYeHUs] TPUMEHUMOCTH
PETPECCUOHHBIX MOJIETIEH.

29.  OcHOBBI JIOTHCTUYECKON perpeccuu. IHTepnpeTanus MOAENN JOTUCTUUECKON PErpeccu.
30. MHoecTBeHHas IoTHCTHYeCKas perpeccus. [Ipocroii 6aiiecoBckmii KinaccupukaTop.

31. BseneHnue B iepeBbs pelIeHUI. AITOPUTMBI IIOCTPOEHUS AEPEBbEB PELLICHUN. YTIPOILEHNE
JIEPEBHEB PEUICHUM.

32. Bsenenue B HeilpoHHble ceTH. VIcKyccTBeHHBIM HeWpoH. IlpuHIMIBI mOCTpoeHus
HEHPOHHBIX CeTeil. ANITOpUTMBI OOYICHHS HEHPOHHBIX CETEH.

33. Knaccudukanus ¢ momMomipo HeHPOHHBIX ceTel

34.  IIporHo3upoBaHHE C MOMOIIBIO HEHPOHHBIX CETEM.

35. Bsenenue B ancamOmnu Mozeneil. Bunbl ancamOeii.

36. borrunr. bycTuHTr. ANbTEpHATHBHBIC METOIBI IIOCTPOCHHS aHCAMOJICH.

37. Omenka 3GeKTUBHOCTH U CpaBHEHHE Mojeneil. OleHKa OMMUOKH MOJICTIH.

38.  WMspepxku ommbounoi knaccupukaiuu. Lift- u Profit- kpussbie.

39.  ROC- ananus.

40. OOyueHue B yCJIOBHIX HecOaTaHCUPOBAHHOCTH KJIACCOB.

41. MeTobl CTAaTUCTUYECKOIO OLICHUBAHUS U CPABHEHHUS.

42. JlucnepCUOHHBIN aHAINU3.

43.  KoppenasiuMoHHO-pEerpecCHOHHBIN aHAIM3.

44.  KoBapuallMOHHBIN aHAJU3.

45. KOMITOHEHTHBIN aHaIN3.

46. daxkTOpHBIN aHAIHU3.

47. Metobl aBTOMaTHYECKON KIaCCU(PHUKAIIIH.

48. Kanonuueckue koppenanuu. [Ipenmyniectsa HEHPOHHBIX CETEH.

49. BaBezncHue B HEHPOHHBIE CETH.

50. Dtanbl pa3BUTHUSI HEUPOHHBIX CETEH.

51. TIlapamnenu u3 6uonoruu. M3BecTHbIC THIIBI CETEH.

52. ba3oBas ucKycCTBEHHasi MOJEb.

53.  OmnpeneneHne NCKYCCTBEHHOTO HEHPOHA.

54. @OyHKIIMU aKTUBAIUU.

55. TlpumeHeHue HEHPOHHBIX CETEH: paclo3HaBaHUE 00Pa30B, IPOTHO3UPOBAHHME.

56. TlpumeHeHMe HEHPOHHBIX CETEH: KacTepu3alus, KJIacCu(UKaIus.

57. IlpuMmeHeHHE HEMPOHHBIX CETEH: allPOKCUMALIU, YIIPaBICHUE.

58. Teopema KonmoropoBa-ApHoibaa.

59. Pabora Xext-Humnncena.

60. Maremarndeckoe onmrMcanue padoThl HEHPOHHOM CETH.

61. COop maHHBIX 1751 HEHPOHHOM CETH.

62. OTt060p MEepeMEHHBIX U TIOHIKEHHE PAa3MEPHOCTH.

63. DTtansl penieHus 3aaay.

64. Knaccudukamus 3amay.

65. AmnnaparHas peaau3alus HEHPOHHBIX CETEH.

66. IIporpammbl MOAEIHPOBAHUS UCKYCCTBEHHBIX HEHPOHHBIX CETEH.

67. OOy4yeHre MHOTOCIIOMHOTO NEPCENTPOHA.

68. Anroput™m 0OpaTHOTO PacIPOCTPAHEHUS.

69. Ilepeobyuenue u 0606menue. OTOOp JaAHHBIX.

70. Kak oOyuaeTcs MHOTOCIIOHHBIHN MEPCENTPOH.



71.

PaguanbsHas 6aszucHas ¢pyHkms. OCHOBHBIEC TIPUHIIHIIBL.

72. BepostHocTHasa HeilpoHHas ceTb. PNN-cetu.

73. O06o06meHHo-perpeccronHas HeiipornHas cetb (GRNN).

74. JluHeiiHas ceTh.

75. Helipo-reHeTn4yeckuii anropuT™ 0TOOpa BXOTHBIX JaHHBIX.

76. Ymnpapisgemoe U HEeyNnpaBisieMoe 00ydeHue - 00y4eHHe C YIUTeJIeM U 0e3.

77. 3apauym knaccu(UKaLuy.

78. Cetb Koxonena. Tononornueckas kapra.

79. Pemenue 3anau KnaccUPUKAINH PA3INYHBIMU TUITAMUA HEMPOHHBIX CETEH.

80. Tabnuia CTaTUCTUK KJIacCU(DUKAIINH.

81. Iloporu npuHATHSA U OTBEPKEHUS PEIICHUN.

82. Pemenue 3amau perpeccun B makere ST: Neural Networks.

83. 3anmaum aHanmM3a BpPEMEHHBIX pAOB. IIporHo3upoBanue OyaymIMx 3HAYEHUH BPEMEHHBIX
PAIOB.

84. TlpornosupoBaHue BpeMeHHBIX psnoB B makeTe ST: Neural Networks.

85. I'paduueckuit unrepdeiic monp3zoBarens 1 Neural Networks Toolbox B cucteme Matlab.
86. Ilpoctoii HelipoH. DyHKIMSA aKTUBALIUY.

87. HelipoH ¢ BEKTOPHBIM BXOJ0M.

88. ApxuTeKkTypa HEMpOHHBIX CETEH.

89. CozpaHue, MHUIMATU3AUSA U MOJICIMPOBAHUE CETH.

90. Ilpouenyps! anantauuu u o0yueHus. MeToabl 00ydeHusi. AIropuTMBbl 00YUEHUS.

91. TIlepcentpoHsl, TUHEHHBIE, paguaTbHbIC 0a3HCHBIC CETH.

92. Ceru KacTepu3alMy U KJIacCHpUKaIMu

93. Camoopranusyromuecs HeiipoHHsie cetu. LVQ-cetu.

94. Ceru Dnmana. Cetn Xondumna.

95. Anmpoxcumanus u GuibTparus curaaioB. CUCTEMBI YIIpaBICHUS.

96. BbluncnuTenbHas MOEIb HEHPOHHOU CETH.

97. ®opmupoBaHue Mojenel HeHpoHHBIX ceTell. [Ipumenenue cucremsr Simulink.

98.  Hcropus pa3BUTHUSI TEOPUU HEUETKUX MHOYKECTB.

99. MeTo10710rul CUCTEMHOTO M HEYETKOTO MOJACIUPOBAHUS.

100. AHanu3 HEYETKOTO U BEPOSITHOCTHOTO MOJAXO0J0B K MOJICIIUPOBAHUIO HEOIIPEACIIEHHOCTEN.
101. Omnpenenenrie HEYETKOTO MHOKECTBA, OCHOBHBIE XapaKTEPUCTUKU. OCHOBHBIE THIIBI
(GyHKUINH TPUHAIEKHOCTH.

102. Omnepaiuu HaJl HEYUETKUMH MHOKECTBAMM.

103. Heuerkue OTHOLICHHS M CIOCOOBI ero 3anaHus. OCHOBHBIE XapaKTEPUCTHKH HEYETKHX
oTHomeHui. HeueTkoe oToOpakeHue.

104. Hederkas ¥ TMHIBUCTHYECKAsI IEPEMEHHBIE.

105. Heuerkue BeIMYMHBI, YACIIA U UHTEPBAJIBI.

106. TpeyronbHble U TpaneUUeBUAHbIE (PYHKIIMH TPUHAIIICKHOCTH.

107. TloHsTME HEYETKOTO BHICKa3bIBAaHUS U HEUETKOTO MPEINKATA.

108. OcHOBHBIE JIOTUUECKUE OTIEPALIH.

109. IlpaBuia HEYETKUX MPOTYKIIHI.

110.
111.
112.
113.
114.
115.
116.
117.
118.
119.

BazoBas apxuTekTypa cucTeM HEe4eTKOTO BBIBOJIA.

OcCHOBHBIE 3TaIlbl HEYETKOTO BBIBOJA.

OCHOBHBIE AITOPUTMBI HEYETKOT'O BHIBOJIA.

OcHoBHbI€ 351IeMeHTHI cucteMbl Matlab.

OcHOBHBIE TIPUEMBI PAOOTHI.

['papraeckre BOZMOKHOCTH.

[Ipormecc pa3pabOTKH CUCTEMBI HEYETKOTO BHIBOJIA.

3agaya HEYETKOW KJIaCTEpU3allMU U AJITOPUTM €€ PEIICHUS.

CpenctBa pemieHust HeueTko# kiactepusanun B Fuzzy Logic Toolbox.
OCHOBBI THOPUIHBIX CETEH.



120. O6mas xapakrepuctika ANFIS — agantuBHbIE cCCTEMBI HEHPO-HEYETKOIO BHIBO/IA.

121. PaccMoTpeHHne mpUMEpOB pa3paOOTKH HEUETKHX MOJIEJCH NMPUHATHUS PEIICHHH B Cpele
Matlab.

122. Tlpumep pemeHuss 3aJadyd  HEUYETKOTO  MOJEIMPOBAHHMS  OICHKHM  (PMHAHCOBO-
HKOHOMHYECKOTO COCTOSIHUS perroHa (mpeanpustus) B Fuzzy Logic Toolbox.

123. TeopeTuKo-MeTON0IOTHUYECKUE OCHOBBI HAYYHBIX UCCIICTOBAHMIA.

124. TlpuHUMIIBI OpraHU3alMK UCCIIE0BATEIBCKOIO IIPOEKTA.

125. Metoapl Hay4HBIX UCCIICTIOBAHUM.

126. AHanuTHUYECKUH M CUHTETUYECKHM METO/bI B HAYYHBIX UCCIIEI0BAHUAX.

127. ApxuTekTypa HHPOPMAIMOHHO-aHATUTHYECKUX CHUCTEM.

3agaHuda mo OM3Hec-3aJa4YaM

BapuanT 1. CermenTanus KJIMeHTOB TeJICKOMMYHUKAaMOHHOM Komnanuu B Deductor

IMoctanoBka 3amaud. PykoBoicTBO (uimana pervoHaJbHOW TEIEKOMMYHHUKALMOHHOM
KOMITAaHUH, NPEJOCTABISAIONIEH YCIyrn MOOMIBHOM CBA3M, IOCTABMJIO 3a/ady CErMEHTaluH
a0OHEHTCKOI 0a3bl.

Tpebyercs:

- IIOCTPOUTH HpO(i)I/IHI/I a0OHEHTOB IMYTEM BBIABJICHUSA UX CXOKCTO MOBCACHUSA B IJIAHC YaCTOTHI ,
AJIUTCIIbHOCTU XU BPCMCHU 3BOHKOB, a4 TAKKC CIKCMCECAYHBIX paCXOd0B;

- OICHUTH HaH6onee 1 HAUMCHEC NOXOAHBIX CCTMCHTHI,

- pa3zpaboTaTh MapKETHHTOBBIC aKI[MH, HATIPABJICHHBIC HA OTPE/ICICHHBIC TPYIITHI KITUCHTOB;
- pa3paboTaTh HOBBIC TapU(DHBIC TUTAHBI,

- ONTUMHU3UPOBATH pacxobl HA SMS - pacchUIKy 0 HOBBIX yCIyrax u Tapudax;

- IPEIOTBPATUTh OTTOK KJIIMEHTOB B IPYTrUe KOMIIAHUH.

Hcxonnbie nanHble. bbb OTOOpaHBI TOJNBKO AKTUBHBIE AOOHEHTHI, KOTOpPHIC PETYISPHO
TI0JIb30BAIUCH YCIYTaMU COTOBOM CBSI3M B TEYECHHE IOCIECIHUX HECKOJNBKHX MecsueB. [laHHbIC
HaxonAaTcs B (aiine mobile.txt.

BapuanTt 2. CKOpUHTOBBIE MOJIETH JIJIs1 OLIEHKH KPEAUTOCTIOCOOHOCTH 3aeMIIMKOB B Deductor

IMoctanoBka 3agauu. B OaHke HaKOIUIGHA CTaTUCTUYecKas WH(OpMANMS O 3aeMIUKaX U
Ka4yeCTBEC OGCHy)i(I/IBaHI/IH MU [0Jira 3a HECKOJIbKO MCECAILIEB. PyKOBOHCTBO 6aHKa, IIOHUMasd, 4TO
OTCYTCTBUC AaJICKBATHBIX MATCMATHYCCKUX HWHCTPYMCHTOB, IIO3BOJIAIOMIUX OINTUMHU3HUPOBATH
PHCKH, HE CIIOCOOCTBYET PACIIMPEHUIO PO3ZHUYHOIO Om3Heca B 00JACTH MOTPEOUTEIHCKOTO
KpEIUTOBAHUS, IOCTABUIIO TEPEJT OTACIOM PO3HUYHBIX PUCKOB 3a/1a4y:

- pa3paboTaTh CKOPUHTOBBIC MOJEIH C Pa3IMYHBIMU CTPATETUSMHU KPEIUTOBAHHS, KOTOpBIC
MO3BOJIMIM OBl YIpPaBIATH PUCKaMH, HAacTpamBas YpOBEHb OJOOpPEHHH, U MUHUMHU3UPOBATH
YHUCIIO «O€3HAACKHBIX) 3aEMIIHUKOB.



Hcxoanbie naHHble. lcrmonb3oBaTh HA0Op KPEAMTHBIX WCTOPHMA, XPAHSAIIMXCS B TEKCTOBOM
baiine potreb.txt.

Bapuant 3. [Iporao3upoBanue npoiaxk TOBAPOB B ONTOBOW KOMITAaHUH ¢ TToMo1sio Deductor

IMocTtanoBka 3agaum. OnToBas KOMIAHMUS 3aHUMAETCSI COBITOM CTPOUTENBHBIX MaTEpHAIIOB.
ACCOPTHMEHT HACUUTHIBAET HECKOJIBKO THICSY TOBAPHBIX MO3UIMI, OObEAMHEHHBIX B TPYIIIHI.
PyKkoBOACTBO MOCTAaBMIJIO WENU: CHU3UTH JIOTHCTUYECKHUE 3aTpaThl, MOBBICUTH CTAOMIBHOCTD
3a11acoB ¥ ONITUMU3UPOBATh UX CTPYKTYDPY.

Tpebyercs:

- ABTOMATU3MPOBATh E€XEMECSUHBIM pacdeT IOTOBAPHOIO IPOTHO3a HAa CIEAYIOIIME TpU
epuoaa;

- 00ecnevnuTh aHAJTMTHKAM KOMIIAHUU JOCTYI K PacCUUTaHHBIM MPOTHO3aM IS IUIAHUPOBAHMS
3aracoB U (POPMHUPOBAHUS 3aKA30B.

Hcxoanblie 1anuble. [IpeacraBieHpl B XpaHWINIIE JaHHBIX materials.gdb.

Bapuanr 4. [loBeimenne 3pGpeKTHBHOCTH MacCOBOW PaCcChUIKH KJIMEHTaM ¢ momortsio Deductor

IMocTanoBka 3agauyu. Toprosas KOMITaHUS, OCYIECTBIISIONIAS POIaXKy TOBAPOB, paclojiaraer
uHpoOpMaIMel 0 CBOMX KIMEHTaX M WX MOKymnkax. KomMmaHus mpoBena peKIIaMHYIO PaCChUIKY
13504 xnuentam u nonyuymna oTkiIvk B 14,5% cnydaes.

Tpebyercs:
- IOCTPOUTH MOJEIH OTKJIMKA U MIPOAHAIN3UPOBAThH PE3YIIbTATHI;

- MPEAJIOKUTH CIIOCOOBI MUHUMU3AIUH U3ICPKEK Ha MIOYTOBBIC PACCHUIKH;
- IOCTABJICHHBIE 33/1a4U PEUIUTh MPHU MOMOIIKM MHOTOCIOMHOIO EPCENTPOHA.

Hcxonnbie nanuble. [IpencraBnensl B ABYX Qaiinax: responsesl. txt, responses?2.

OrneHouHBIe CpeACTBA [UIS HMHBAJIUAOB U JUI[ C OTPAHUYCHHBIMH BO3MOXKHOCTSMHU
37I0POBBsI BEIOMPAIOTCS C YYETOM UX WHIWBUIYATbHBIX MICUXO()U3NIECKUX OCOOCHHOCTEH.

— IpH HEOOXOAMMOCTH HHBAJIUJaM M JHMIAM C OTPAHUYCHHBIMU BO3MOXHOCTSIMH
37I0pPOBBSI ITPEJOCTABIISIETCS JOMOTHUTEIBHOE BpeMs ISl TOJTOTOBKH OTBETA HA SK3aMEHE;

— IIpU TPOBEJICHUH TPOLEAYPHI OLICHUBAHUS PE3yJIbTATOB 00YyUEHHs] MHBAINIOB M JIUIL C
OTPaHMYCHHBIMH BO3MOYKHOCTSMH 370POBbBS IIPEIYCMaTPUBACTCS MCIIOIb30BAHNE TEXHHYECKHUX
CpeICTB, HEOOXOIMMBIX UM B CBSI3U C UX WHAMBHUIYATbHBIMH OCOOCHHOCTSIMU;

— MIpH HEOOXOIUMOCTH ISl 00YJaIOMINXCS ¢ OTPAaHUYCHHBIMU BO3MOKHOCTSMH 3710POBbSI
U MHBAJIWAOB TNpOIEaypa OLCHUBAHUS pPE3YIbTaTOB OOYYEHUS IO JUCLUUIUIMHE MOXET
IPOBOANTHCS B HECKOJIBKO ATATIOB.

[Iponienypa oneHMBaHUSI PE3yJIbTATOB OOYYEHHsS WHBAIMIOB U JIUI[ C OTPAHUYCHHBIMU
BO3MOXKHOCTSIMH 37I0POBBSI IO AMCIUITIMHE MPEIyCMaTPUBACT MpPEeAOoCTaBIeHNEe HHPOpMAIUU B
dopmax, afanTHPOBaHHBIX K OTPAHUYCHUSAM UX 370POBbsl M BOCHPUATHS UH(OPMAIIHH:

JUst ULl ¢ HapyIICHUSIMH 3PSHUS:

— B [1€4aTHOM (hopMe YBEIMUYCHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO TIOKYMEHTA.



Jlist L ¢ HapyLIEHUsIMU CIlyXa:

— B IIeYaTHOU opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JUJist T ¢ HApYIIEHUSIME OTIOPHO-/IBUTATEILHOTO amiapara:
— B I1e4aTHOM (opme,

— B (popMe PIEKTPOHHOTO TOKYMEHTA.

4. IlepeyeHb OCHOBHOI W JONOJHHUTEIbHOW y4eOHOU JHMTEPATypbl, HEOOXOAUMOMI
JJIS1 OCBOCHM S TUCIUIJIMHBI

5.1 OcHoBHas TUTEpaTypa:

l. 3ak, IOpuit Anexcanaposud. [IpuHsATHE pelIeHHN B YCIOBHSAX HEUETKUX U Pa3MBITHIX
naHHbIX: Fuzzy-texHomorum / 3ak, FOpuii Anekcanaposuy; HO. A. 3ak. - Mocksa: URSS:
[Kamwxkueii qom "JIMBPOKOM"], 2013. - 349 c.: un. - bubnuorp.: c. 344-349. - ISBN
9785397034517.

2. KazakoBueBa, E.B. Heuetkue cucremsl (UHAHCOBO-IKOHOMHUYECKOTO — aHAJIM3a
npeanpusTHii U peruoHoB : Mmonorpadus / E.B. Kazakosuesa, A.B. Kosanenko, M.X. YpreHos.
- 1. Kpacnonmap, W3znarenscko-nonurpaduuecknii unentp KyOaHckoro rocynapcTBeHHOTO
yHuBepcuteta, 2013. - 266 ¢

3. PyrkoBckas [I. HelipoHHbIE ceTH, TEHETUYECKUE AJITOPUTMBI U HedeTKUEe cucTteMsl: [lep.c
nosbek. U.J1. Pynurackoro. 2-e uznanue / JI. PytkoBckas, M. Ilununbckuii, JI. PyTkoBckmid. —
M3p-Bo: Topsuas nunusa-Tenexom, 2013. — 384 c¢. [DnexrtpoHHsli pecypc]| -
https://e.lanbook.com/book/11843#book name.

4. Spymkuna, H. I'. HTENIeKTya IbHBIN aHATU3 BPEMEHHBIX PSAAOB: yueOHOe mocodue s
cTyneHToB By30B / Slpymkuna, Hagexna ['nme6osna, T. B. AdanaceeBa, U. I'. Ilepdpunnena ; H.
I'. AApymikuna, T. B. AdanacweBa, U. I'. [lepdunsena. - M.: DOPYM: UHOPA-M, 2012. - 159
c.: ui. - (Beicmiee ob6pazoBanue). - bubauorp. B konre rinas. - ISBN 9785819904961. - ISBN
9785160051970.

Jlis  ocBOEHUWS JUCUUIUIMHBI WHBAIWAAMH W JIMIAMH C OTPAaHUYCHHBIMU
BO3MOXXHOCTSIMU 37I0POBbSI HCITOJIB3YIOTCS HW3JIaHUS B JJCKTPOHHOM BHJIE B 3JICKTPOHHO-
OUOJIMOTEYHBIX CUCTEMAX.

5.2 JlomostHMTEJIBLHAS JIUTEPATYpA:

S. XaiikuH, C. Heliponnsie cetu: monnblidi Kypc / Xaiikun, Caitmon; C. Xaiikuh; [nep. ¢
anri. H. H. Kyccyns, A. FO. llenecrosa ; nox pen. H. H. Kyccyns]. - U3a. 2-e, ucnp. - M. :
Bunbesmc , 2008. - 1103 c.

6. boposukoB, B.II. Heiiponnsie cetu. Statistica Neural Networks. Metomonorus u
TEXHOJIOTUHM COBpeMeHHOro aHanu3a AanHbix / B.I1. bopoBukos. — 2-e u3a. - M.: I'opsiuast muHUS
— Temexom, 2008. - 392 c.

7. EBmenoB B.II. MHrennekTyanbHble CHCTEMBI yIpaBieHHs: YueOHoe mocobue. M.:
Kamxasiii nom « IMBPOKOM», 2009. — 304 c.

8. Yepuonyo A.H., /I3io6a J[.A. OG30p wMmeromoB Helpoynpasienus // IlpoGiemsl
nporpammupoBanus. — 2011. — No 2. — C. 79-94.

9. OcHOBBI HayudHBIX HCCleAOBaHM: YueObHoe mocobume / B. M. Koxyxap. — M.:
N3 paTenscko-Toprosas koprnopanus «Jlamkos u K°», 2010.
10.  Xanmadsu A. A. CucteMHbIii aHaU3 : TEKCTHI Jiekuuil / Xanadsa, Anekcan AnbOepToBUY

; A. A. XamadstH ; M-Bo oOpazoBanusi u Hayku Poc. denepanuu, Kybanckuii roc. yH-T. -
Kpacnonap : [M31-Bo Ky6I'Y], 2009. - 95 c.



6. Ilepeyenb pecypcoB  HHG(POPMANUMOHHO-TEJEKOMMYHHMKANIMOHHON  ceTH
«HHTEpHEeT», HEOOXOAMMBIX VISl OCBOCHUS TUCHHUILINHBI

1. Bukunegums, cBoOomHass »HIWKIONEAUS. [OnekTpoHHbld pecypc]. — Wikipedia
http://ru.wikipedia.org

2. TIpoextupoBanue cucteM ympaienus \ Fuzzy Logic Toolbox C.J[.IlIToB6a "BBenenue B
TEOPHUIO0 HEYETKUX MHOXKECTB U HEUETKYIO JIOTHKY"
http://matlab.exponenta.ru/fuzzylogic/book1/1_7.php

3. DnektpoHHO-OMOMMoTeuHas cucrema MznarenberBo «Jlauby. http://e.lanbook.com

4.  He#iponnsie ceTu. DNEeKTPOHHBIN yueOHHK. StatSoft.
http://www.statsoft.ru/home/textbook/modules/stneunet.html

5. ALGLIB User Guide - Knaccuduxanus, perpeccusi, Kiiacrepusaiusi, pabora ¢ JaHHBIMU -
Heitponnsie cetn

http://alglib.sources.ru/dataanalysis/neuralnetworks.php

6.  Baenenue B Teopuro HelipoHHbIX ceTell. PC Noon.

http://www.orc.ru/~stasson/neurox.html

7. Jlekmuum 1O TEOpUM M NPUIOKECHHUSAM  HMCKYCCTBEHHBIX  HEHMPOHHBIX  CeTeH
http://alife.narod.ru/lectures/neural/Neu_ch05.htm

8.  IIpoextupoBanue cucrem ympasneHus\Fuzzy Logic Toolbox C.JI.IlItoB6a "BBenenue B
TEOPHUI0 HEYETKUX MHOKECTB U HEUETKYIO JIOTUKY"
http://matlab.exponenta.ru/fuzzylogic/book1/1_7.php

7. MeToau4yecKue PEKOMEHAAIHHA IT0 OpraHu3aluu U3yUYCHHUs TUCHUIIMHDBI

KonTpomnpHas paboTa mpenctaBisieT co0OM caMOCTOSITENBbHYIO pedepaTHBHYIO paboTy
cTyneHTOB. KakbIil CTYIEHT BBITIOJIHSIET pabOTy MO OJTHOM TeMe.

Jlns Hanucanusa pedepara HeoOXoauMo Ton00paTh JauTepaTypy. OOiiee KoJudecTBO
JUTEPATypHBIX HMCTOYHHKOB, BKJIOYas TEKCTHl M3 MHTepHeTra, (MyONuKalmuu B >KypHajax),
JIOJDKHO COCTaBIIATh He MeHee 10 HamMeHOBaHWI. YYeOHUKH, KaK MPaBUJIO, B JUTEPATypHBIC
HUCTOYHHNKHN HC BXOJAT.

Pecdepats! BeimonHsAoT Ha auctax Gopmara A4. CTpaHULBI TEKCTa, PUCYHKH, (HOPMYIIbI
HYMEpPYIOT, PHUCYHKH CHa0XaroT MNOPHUCYHOUYHBIMM HaamucsMH. TekcT cieayer nedaTarb
mpudprtom Nel4 ¢ wuHTEepBaoM MEXAy cTpokamu B 1,5 wuHTepBana, 0e3 HEZOMYCTHUMBIX
cokpaiueHuil. B koH1e pedepara 101KHBI ObITH CAETAHBI BHIBOBI.

B koHI1e paboThI MPUBOAST CIHCOK UCTIONB30BaHHBIX HCTOYHHKOB.
Pedepar nomkeH ObITH MOANUCAH CTYIGHTOM C YKa3aHHEM JIaThl €€ 0(hopMIICHUSI.

PaboTh1, BbIMOMHEHHBIE 0€3 COOMIOCHUST TIEPEUNUCIEHHBIX TPEOOBAHMA, BO3BPAIIAIOTCS
Ha I0paboTKYy.

BreimonHeHHas cTymeHTOM paboTa ompenensercs Ha MPOBEPKY IMPENoJaBaTeio B
YCTaHOBJICHHBIE CpOKH. Ecim y mpemnomaBaresns ecTh 3aMeuaHusi, padoTa BO3BPAIIAETCS U MOCIE
UCTIpaBJICHUH MO0 BHOBb OTHPABIISIETCS HA MPOBEPKY, €CIIM UCIPABJICHHUS CYILIECTBEHHBIE, JIN0O
MIPEABSBISIETCS HA 3a4€Te, T IPOUCXOANT €€ 3alIHTA.

TBopueckne 3agaHus (MPOEKTHI), CIOCOOCTBYOIME (POPMHUPOBAHUIO KOMIIETEHIM I
0a3oBoii yactu OOII

KontponbHas pabora mpeacTaBisieT coO00M CaMOCTOSTENbHYIO pedepaTuBHYIO padoTy
cTyAeHTOB. Kax/1blif CTyICHT BBINOJIHSAET paboOTy MO OJHON TeMe.

Jns HanucaHust pedepata HeoOXOAMMO MOAoOpaTh nuteparypy. OOmiee KOJIMYECTBO
JUTEPAaTYpHBIX HCTOYHHUKOB, BKJIIOYAs TEKCThl W3 MHTepHeTa, (MyOnukamuu B JKypHaiax),
JIOJDKHO COCTaBJIATh He MeHee 10 HamMeHOBaHMM. YUeOHMKM, Kak MPaBWIO, B JIMTEPATypHbIC
MCTOYHHUKH HE BXOJIIT.

Pedepartsr BemonusaroT Ha nuctax popmata A4. CTpaHHIBl TEKCTa, pUCYHKH, (POPMYIIBI
HYMEpPYIOT, PHUCYHKH CHa0XaroT MNOPUCYHOUYHBIMH HaAmucsAMH. TeKcT cheayer nedyaTarb



mpudTom Nel4 ¢ wuHTEepBaoM MeEXAy cTpokamu B 1,5 wuHTepBana, 0e3 HEZOMYCTHUMBIX
cokpaiueHuil. B koH1e pedepara 101KHBI OBITH CAETAHBI BHIBOBI.

B koHI1e paboThI MPUBOAST CIHCOK UCTIONB30BaHHBIX HCTOYHHKOB.
Pedepar momken ObITH MOANMUCAH CTYICHTOM C YKa3aHHEM JIaThl €€ 0(hopMIICHUSI.

PaboTs1, BEIMOMHEHHBIE 6€3 COOMIOCHUST TIEPEUNUCIEHHBIX TPEOOBAHM, BO3BPAIIAIOTCS
Ha 10paboTKy.

BreimonHeHHas cTymeHTOM paboTa oOmpenensercs Ha MPOBEPKY IMPENoaBaTei0 B
ycTaHOBJIEHHbIE CpokH. Ecnu y nmpenojaBaTens ecTh 3aMeyaHusi, padoTa BO3BpaIllaeTcs U MOcie
UCTIpaBIieHUH 100 BHOBH OTIIPABIISIETCS HA MPOBEPKY, €CIIA UCIIPABJICHUS CYIIECTBEHHBIE, THOO
MpEIbABISETCS HA 3aUeTe, I/1€ MPOUCXOIUT €€ 3allluTa.

TBopueckne 3agaHus (MPOEKTHI), cIOCOOCTBYOIME (POPMHUPOBAHUIO KOMIIETEHIM I
0a3zosoit yactu OOII

WuTennekryanbHble TEXHOJIOTUM CETOJHS PACCMATPUBAIOTCS KaK OJHO W3 TJIABHBIX
HOBBIX HAINpaBJICHUM NP PEIICHUN MPUKIAIHBIX 3a7ay.

OCHOBHbBIC HAIIPaBJICHUS WHTEIUICKTYyadbHBIX  TEXHOJIOTMW I aHajdn3a peajbHbBIX
CUTYaLIH:

e  KJIacTepH3alus;

e  kiaccu(UKaINS;

® [IOMCK aCCOLIMATUBHBIX MPABUIL

[TpoBeauTe aHamu3 Mo OAHOM M3 BHIOpAHHBIX BaMH TeMaTuk (He meHee 10 cnaitnoB u 20
JUCTOB TEKCTa). BO3MOXXHO HCMOIB30BaAHUE 3BYKOBOT'O COIPOBOXKJICHHUS, aHUMAIUK (ayauo-, U
BHJIeOMaTEpHAIIA).

Ha nepBoii cTpanuue cnaiina obsa3arensHo ykaxute @.1.0. aBTopa, kypc. OueHuBaercs
paboTa Mo CIeayIOIMUM KPUTEPUSIM:

— MIOJIHOTA MPEICTABIICHHOT'0 MaTepuaa;

— opopMmIieHUE;

— IIPE/ICTAaBIICHUE U 3allIHUTA.

Tembl npe3eHTALMI M IOKJIAT0B

CermeHTanus KJIMEHTOB TEIEKOMMYHUKAIIMOHHOW koMmanuu B Deductor.

CKOpHUHTOBBIE MOJIETH /7151 OLIEHKH KPeIUTOCIocOOHOCTH 3aeMInKkoB B Deductor.
[Tporuo3upoBaHue Mpoax TOBAPOB B ONITOBON KOMIaHUU ¢ moMoinkio Deductor.
[ToBbimenue 3heKTHBHOCTH MaCCOBOM PACCHUIKU KIIMEeHTaM ¢ momoisio Deductor.

B ocBoeHWM MUCHUIUIMHBI MHBATUIAMH W JIUIIAMU C OTPAHUYCHHBIMU BO3MOXKHOCTSIMHU
3I0POBBSl  OOJIBIIIOE 3HAYCHUE HMEET WHIWBUIyaJlbHas ydeOHas pabora (KOHCYJIbTAIMH) —
JOTIOTHUTEIIFHOE Pa3bsICHEHHE Y4eOHOTO MaTepHarna.

WuauBuayanbHble KOHCYJbTAllMM 1O TPEIMETY SBISAIOTCS BaXKHBIM  (PaKTOpPOM,
CIOCOOCTBYIONTUM MHIWBUYaTN3alid O0yUYEHUS M YCTAHOBJICHUIO BOCITUTATEILHOTO KOHTAKTa
MEXIy TNpenojaBaTesieM U O00ydarollMMCS WHBAJIWIOM WM JIUIOM C OrPaHUYCHHBIMU
BO3MO>KHOCTSIMU 3/10POBBSI.

8. Ilepeyenbr MH(GOPMANUOHHBIX TEXHOJOTHI, HCMOJIb3yeMbIX MPH OCYHIECTBJIECHUH
00pa3oBaTe/ILHOIO MPoIecca MO JMCUUILIHHE

8.1 Ilepeuenb MHGOPMANMOHHBIX TEXHOJIOT Wil

MeTo05I0THsT TPUILJIEKCHOTO aHaln3a KOMIIBIOTEPHBIX WH(OPMAIMOHHBIX MOJIENeH C
TOYKHU 3PEHHS PA3TUYHBIX COIUATBHBIX POJIei

8.2 IlepeyeHp HE0OXOAMMOI0 MIPOrPAMMHOI0 O0ecreYeHus!

1. Microsoft Windows 8, 10 "Ne73—-AD®/223-®3/2018 Cornamenne Microsoft ESS
72569510"

2. Microsoft Office Professional Plus "Ne73—-AD®/223-03/2018 Cornamenune Microsoft ESS
72569510"

3. IIporpammHoOe obecrieueHHe sl OPTaHU3AlNN YIIPABISEMOr0 KOJUIEKTUBHOTO U
6e3omacHoro focrymna B MIHTEepHET.

P



4. LiveLink for MATLAB Ne51-AD®/223-2017
5. Matlab (makets! fuzzy logic toolbox, Neural Network toolbox, Anfis toolbox, Simulink
toolbox), 'K Nel127, 2014 r
8.3 [lepeuenb He0OXOAUMBIX HHPOPMANUOHHBIX CIIPABOYHBIX CHCTEM
1. CpaBouno-npaBoBas cucrema «Koncynprant [Tmrocy (http://www.consultant.ru)
2. Dnexrponnas oubanoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/
3. DnektpoHHast OuOnuoreyHas cucrema «YHuBepcuterckas Oubnuoreka ONLINE»
(http://www.biblioclub.ru)
4. Bukunenus, cBoOOAHAas SHUUKIONEAMA. [DIeKTpoHHBIM pecypc]. — Wikipedia
http://ru.wikipedia.org
9. MaTepuajIbHO-TeXHHYECKoe odecneyeHne Y4eOHOM TUCIHUTIMHBI

MarepuaibHO-TEXHHYECKOE 00ECIIeUeHUE TUCITUTIITNHBI (MOIYJIs) 1
No Bug pabor
OCHAILIEHHOCTh
1. | JIekunoHHbIE Aynuropus, YKOMIUIEKTOBaHHAsI CIEIUATH3UPOBAHHON MeOenbio U
3aHSATHS TEXHUYECKUMH CpeJcTBaMu 00yueHus. Aya. 129
2. | JlaGopaTopHbIe KoMmbroTepHblii  KJIacC,  OCHAIEHHBI  CIIELMAIN3UPOBAHHOMN
3aHATUS MeOEeNbI0 U TEXHUYECKUMH CPEJCTBAMH OOyUEHUS, KOMIIBIOTEPaMH.
KomuaectBo coorBeTcTBYeT KommuecTBy cryfieHToB. Aya. 101, 105, 106A.
3. | Texymmit KomnbproTepHbIii  KJacc, OCHAIEHHBIM  CHENUalIM3UPOBAHHOU
KOHTPO!JIb, MeOENBI0 M TEXHUYECKHUMH CPEJCTBAMH OOYUEHUS, KOMITLIOTEPAMH.
npomexytounas | KommuecTtBo cOOTBETCTBYET KOM4ecTBY cTyaeHToB. Aya. 101, 105, 106A.
aTTecTanus
4. | CamocrosarenbHas | Kabuner hilae: ¢ CaMOCTOSTEIILHONU paboThI, OCHAIIICHHBIN
pabora KOMIIBIOTEPHONH TEXHHUKOW C BO3MOXKHOCTBIO TMOAKIIOUEHHUS K CEeTU
«MaTepHETY, NPOrpaMMOil SKpaHHOTO YBEJIMUYEHUS U 00ecrieueHHBIH
JIOCTYIIOM B D3JIEKTPOHHYIO HH(GOPMAIMOHHO-00pa30BaTeIbHYIO
cpeny ynuBepcuteta. Aya. 102 A. UnranbHbii 3ai1.




