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1. HEJIX OCBOEHUSA TUCIUITJINHBI

1.1| ocBOGHHE METONOB HEUCTKON JIOTHKH, (OPMHPYIOIINX OAWH W3 HOBBIX pa3/elioB 3HAHMI 1O 00paboTke HH(OpMarmy,
MOJICITUPOBAHMIO, HCCICAOBAaHHUIO ONEpalMii ynpaBieHuss W mnporHosupoBaHusi OUC; 03HAKOMIICHHME CTYAEHTOB C
COBPEMEHHBIM COCTOSIHHEM MCCICAOBaHUI B OOJIaCTH aBTOMAaTW3allMM PAcCyKICHWH, MOJECNSMU HEYCTKOH JIOTUKH U
IIPUMEHEHNEM HX K 33jadaM aHaJIi3a JaHHBIX, (OpMHUPOBaHHE OCHOB JJISI CAMOCTOSTENBEHON Pa3padOTKH HOBBIX aJITOPHTMOB
1 MOJEJIEH.

2. TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA JUCHUTLJIUHbI

IIK-1. CnocoGeH co0uparh JaHHbIE, HCCIEI0BATH M Ppa3padarbiBaTh MaTeMaTHYeCKHEe MOJEIH U MeTOAbl, aJrOPHUTMBI H
nporpaMmmHoe o0ecreyeHue o TeMaTuke MPOBOJIUMBIX HAYYHO-UCCTIEA0BATECJIbCKUX ITPOCKTOB

B pe3ysibTaTe 0CBOCHHS JUCUMILIUHBI 00yYAIOIMIICS NOJIAKEH:

3HaTh:

OCHOBHBIE TOHATHUSI M3 PacCMAaTPHBACMBIX PA3lElOB TEOPUH HEUYETKUX MHOXKECTB; (DOPMYIMPOBKU YTBEP)KACHMI HEUETKOH JIOTHKH,
METOABI MX JIOKA3aTeJIbCTBA, BO3MOXKHBIC C(Eephl MX NPHIOKEHHH; OMpENeNICHHsS M CBOWCTBA MAaTEeMaTHYECKHX OOBEKTOB HEUETKOH
JIOTMKH, UCTIONB3YEMBIX B Pa3IMUHBIX OOTACTAX HKOHOMHUKH;, OCHOBHBIC ONpENEICHUS U 00NacTU NMPHUMEHEHHsS HEUYETKHX MHOXKECTB
JIOTUKU U HEHPOHHBIX CeTel; MporpaMMHBIE CPEACTBA Ul MOJETMPOBAHUS HEYETKUX MHOXKECTB M CO3JaHHMsA HEHPOHHBIX CETel;
TEXHOJIOTHIO CO3/IaHMs M UCTIOIB30BaHUS HEHPOHHEIX ceTell (cooTHeceHo ¢ mHankaTopoM [1K-1.1)

YMmeTh:

BBITIOJTHATD JIOTHYECKUE U alreOpandecKue Olepaluy ¢ HEYETKMMH MHOXKECTBaMH; IIPUMEHATH IIPOIPAMMHBIC CPEIICTBA Pa3pabOTKH
MOJIENIC HEYeTKOH JIOTMKM M HEHPOHHBIX CETEil; MOJb30BAThCS allapaTHBIMU CPEICTBAMU MOAEIMPOBAHUS HEUETKUX MHOXECTB U
CO3JaHMsl HEMPOHHBIX CETEH; NPUMEHATH IPOrPaMMbl HEYETKOW JIOTUKUM M HEHMPOHHBIX CETEH U pelIeHUs SKOHOMHUYECKHX 3a]ad;
JIOKa3blBaTh YTBEPXKICHHS, CTPOUTH MOJEIN OOBEKTOB M IOHATUI HEYETKOW JIOTHKH; MCIOJIb30BAaTh MHCTPYMEHTANIbHbIC (YHKIMU
MHTETPUPOBAHHBIX IIPOTPAMMHBIX CpeZ Pa3padOTYMKOB HEYETKOM JIOTUKH M HEHPOHHBIX ceTel (cooTHeceHo ¢ mHankaTopoM [1K-1.2)

Baaners:

MaTeMaTHYeCKUM allapaToM TEOPHU HEYETKHX MHOXKECTB; METOIAaMH J0Ka3aTeIbCTBA YTBEP)KICHUI B 00JACTH HEYCTKUX MHOXECTB,;
OCHOBHBIMU TIPUHIIMIIAMH pEIICHUs 3aJad SKOHOMHYECKOTO aHaliM3a Ha OCHOBE TEOPHH HEYETKUX MHOXECTB; METOIaMHu
KJIaccH(UKAIMU Ha OCHOBE TEOPUH HEUYCTKHX MHOXECTB; METOIAMH CO3JaHHUS HEHPOHHBIX CETEH IS PEIICHUST IKOHOMHUYCSCKHX 3a/1a4;
METOAaMH MPOTHO3UPOBAHKS Ha OCHOBE TEOPUH HEYETKUX MHOXKECTB (COOTHeCeHO ¢ mHankaropom [1K-1.3)

3. CTPYKTYPA U COAEP KAHUE IUCIUITJINHBI

Pa3ngen 1. OCHOBBI TEOPUHU HEYETKUX MHOKECTB

Buj 3ansitus / Cemectp /| KoauuectBo

pa6otsl / popma IMA Kypc 4acoB Kowmerernmun

Ne HauMeHoBaHHe TeMbl, KPaTKoe coepKaHne

«HedeTkne MHOXKECTBa M ONEpalUH HaJ HAMH». DIEMEHT U MHOXECTBO.
[IpunagnexHOCTh JJIeMeHTa MHOKECTBY. Tumsr dyHKIHiA
npuHauie)kHocTH. MHOXecTBO P(U) HedeTKHX IMOIMHOXECTB MHOXECTBa
1.1 [U. IIpocreitmme onepamuu B P(U). CpoiictBa < P(U), max, min, not >.| JIeKIMOHHbIEC 3aHATHUS 6 4 [K-1
Cxema JokasarenscTBa aquctpudytuBHocTu. CaoiictBa <P(U), +, * |, not >.
Cxema Jl0Ka3aTenscTBa HeAuCTpuOyTHBHOCTH. [lomMHOXECTBa a-ypoBHSI.
Teopema o nexkomnosuin. Merpuka B P(U).

«HeueTkne MHOXECTBa M ONEpaLUK HAJ HUMM». DJIEMEHT U MHOXECTBO.
IpunamIexXHOCTH JNIeMEeHTa MHOXECTBY. Tunst (dyHKIH
npuHaiexxHoctd. MaoxkectBo P(U) HedeTKMX MOAMHOKECTB MHOKECTBA
1.2 | U. IIpocreiimne onepauuu B P(U). CpoiictBa < P(U), max, min, not >.
Cxema JokasarenscTBa quctpudytuBHocTu. Coiictea <P(U), +, * |, not >.
Cxema J0Ka3aTenbcTBa HeAUCTpUOyTHBHOCTH. [lomMHOXeECTBa a-ypoBHS.
Teopema o nexommnosuin. Merpuka B P(U).

[IpaxTHyeckue
3aHATUSL

"HeyeTkne MHOXECTBa M Olepaliy HaJ HUMHU'". DJIEMEHT U MHOXXECTBO.
IpuHaIeKHOCT JJIEMEHTa MHOXECTBY. Turst (yHKIH
npuHaiexuoctd. Muoxkectso P(U) HedeTKMX MOAMHOKECTB MHOKECTBA CamMocTosTebHas
1.3 | U. Ipocreiimue onepaunu B P(U). Cpoitcta < P(U), max, min, not >. 6 6 15 IK-1
Cxema noka3zarenscTBa auctpudyruBHocTH. CBotictBa <P(U), +, * | not >. pabora
Cxema JJOKa3aTenbCTBA HeAUCTPUOYTHBHOCTH. [lomMHOXeECTBA a-ypoOBHSI.
Teopema o gexommosunuu. Metpuka B P(U).

«MeTonpl OLIEHKM HEYETKOCTH MHOXecTB». OIleHKa HEYETKOCTH uepe3
SHTPONHI0. MeTpUYecKHi MOAXON K H3MEPECHHUIO CTEIICHH HEYETKOCTH CamocTosTelbHast
MHOXXECTBAa. ~AKCHOMAaTHYECKMH TMOAXOJ K W3MEPEHUIO CTENECHU pabora

HEYETKOCTH MHOXKeCcTBa. CBOMCTBA CTETIICHH HEYETKOCTH MHOXKECTBA.

1.4

"Heuerkue orHomeHus". TpaH3UTHBHOE 3aMBbIKaHHE HEYETKOTO OMHAPHOTO

CamocTosiTenpHas
1.5 |orHomenus. Teopema o0 TpaH3UTUBHOM 3aMblkaHuH. Komnosuius aGora 6 10 [K-1
TPaH3UTHUBHBIX OTHOIIeHui. Heuetkne Ounaphbie otHomenuss B U x U. p




Heuerkne oTHOmIeHWs mpegnopsiaka. TeopemMa O — MpEnNmOpsAKe.
OtHomienue moao6usi. Teopema O pa3lOKEHUH OTHOLICHUS MOJOOMS.
Teopema o cuHTe3e OTHOWICHHUS MoAo0us. OTHOLIEHHE TOpsAKa.
OtHomeHue pa3nuuus. MeTrpruka, WHIYOIUPOBAaHHAS OTHOIICHHUEM
paznuuusi. OTHOIICHHE CXOJCTBA.

"IMpubnmxennsie  paccyxaeHus". IIpuOnKeHHbIE pacCyXIeHHS Ha
ocHoBe modus ponens. [TpuGmkeHHbIe paccyaeHHus Ha ocHoBe modus
tollens. ®opmanu3aiys JOrHYECKHX CBS30K. TpeyrojibHble HOPMBI H
koHOpMBL. Otpunanus. [IpuOIMKEeHHBIE pACCYXKICHUS B HPHKIATHBIX
3agayax. OCHOBHBIE IOHATUS TEOpUM YymnpapieHus. OCHOBHBIE HJIEH
HEYeTKOro yrpasiaeHus. Cxema paboThl HEUETKOrO KOHTPOJLIEpa.

CamocTosTeIbHAS
pabora

TIK-1

«JIuHrBUCTHYECKHE NIEPEMEHHBIEY. Ilonstue JIMHTBUCTHYECKOM
nepemeHHOl. [lonHOE OpTOrOHaMBPHOE CEMAHTHYECKOE IIPOCTPAHCTBO
(TTOCII) kak 4YacTHBIN ciy4ail JTMHIBUCTHYECKOW mepeMeHHOW. CrerneHb
neyerkoctd [IOCII. Akcuombl. Teopema CylIeCTBOBaHHMS CTEIEHH
neyerkoctd IIOCII. Hurepnperanus. CBoiicTBa CTENEHU HEYETKOCTH
IIOCII. Teopema o JuHEHHBIX MpeoOpa3oBaHusx. MHTepnperaius.
TloHsiTHE HEYETKOrO OTHOILICHHMS. OCHOBHbIe onepanuyvuu U Ux CBOMCTBA.
IonmuoxectBa a — yposHs. Teopema o aexomnosuuuu. Kommosuius
HEYeTKHUX OoTHOomIeHuH. (Max-min) — KOMIoO3uIus U ee cBoicta. (Max-* )
— KOMIO3HIMHU.

HCKHI/IOHHHC 3aHATUA

[IK-1

1.8

«JIunrBuctrueckue NIEPEMEHHBIEY. ITonstue JIMHTBUCTHYECKON
nepeMeHHOl. [loiHOE OpTOroHambHOE CEMAHTHYECKOE IPOCTPAHCTBO
(ITOCII) kak YacTHBIN cioydail TMHTBUCTHYECKOH mepeMeHHOH. CTemeHb
neuetkoctd [IOCIL. Axcuombl. Teopema CylIeCTBOBaHHS CTEIEHU
Heyetkoctn IIOCII. Wutepnperaumsi. CBOWCTBa CTENEHHM HEYETKOCTH
IIOCII. Teopema o nMHEHHBIX mpeoOpa3oBaHUAX. MHTepnperanus.
IlonsTne Heuerkoro orHomeHHs. OCHOBHBIE ONEpALlMH M UX CBOWCTBA.
ITonmHOXecTBa a — ypoBHsA. Teopema o nexommno3unuu. Kommosunus
HEUYETKHX OTHOoUIeHUH. (Max-min) — KOMIO3UIHKSA U ee cBoiicTBa. (Max-* )
— KOMIO3HITHH.

IIpakTyeckue
3aHATHSA

IK-1

«JIMHrBUCTHYECKME  TepeMeHHble W 0a3bl  JaHHbIX». [loHsATHe
JUHTBUCTHYECKON mepeMeHHO#. [lonHoe opToroHasbHOE CEeMaHTHUYECKOe
npoctparctBo  (ITIOCII) xak dacTHBIH cilydaid  JIMHTBHCTHYECKON
nepemenHoil. Crenenp Hewerkoctd [IOCII.  Axkcuombl. Teopema
cymiectBoBanus crenenn Hedetkoctd [IOCII. Murepnperanus. CoiicTBa
crenenn Hedetkoctu [IOCII. Teopema o JMHEHHBIX NPEOOpa3OBAHUSIX.
Wnrepnperarus. [ToHsTHe HEYeTKOTO OTHOMICHNS. OCHOBHBIE OIEpAIUy U
ux cpoiictBa. [loqMHOXKecTBa a — ypoBHS. Teopema O JEKOMITO3UIIUH.
Komnosuuuss Hewetkux otHoureHuid. (Max-min) — KOMOO3WIMS © ee
cBoiicTBa. (Max-* ) — KOMIIO3UIIUH.

JInurBuctryeckue 6a3pl naHHbIX. [loTepn mHpOpMaMu U mymbl. CBs3b
moteps uHpOpManuu (IIyMOB) U CTEIIEHH HEYETKOCTH. MeTomuka BeIOopa
ONTHMAJIBbHOIO  MHOXKECTBA  3HAYEHMH  KAUECTBEHHBIX  IPU3HAKOB.
VCTONYMBOCTE METOMVIKM BBIOOpAa ONTHMAIBHOTO MHOXKECTBA 3HAYCHUH.
Crenenp HeueTkocTH B d - Mozmenu. Ilorepu unpopmanmu u mymst B d —
mozeny. [Tonsitue cucrem HHGOPMAITMOHHOTO MOHHTOPHHTA.

CamocrosiTenbHas
pabora

IK-1

Paznen 2. HeueTrkoe MoneupoBanue

HaumeHoBanue TEMbI, KpaTKo€ coepKaHue

Buna 3ansitus /
pabotsl / popma ITA

Cemectp /
Kypc

KosmuecTBo
4acoB

Komnerenuuu

2.1

«MozenupoBaHUe CUCTEM HEUYEeTKOro BbIBoja. Heuerkoe MopenupoBaHue
Ha s3bike Python». bBaszoBas apxurekrypa CHCTEM HEYETKOrO BBIBOJA.
OCHOBHBIE 3Tl

pa3paboTkn HeueTkux Mojenedl. PopmupoBaHue 0a3bl NMpaBHI CHCTEM
Heyetkoro BbBoga. Dazsudukaums (Fuzzification). Arperuposanue
(Aggregation). AxruBu3anus (Activation). Axkkymyssnus (Accumulation).
Hedazzudurauus (Defuzzification). OcHOBHBIE aNTOPUTMBI HEYETKOTO
BBIBO/IA. Hpnmepbl HCIIOJIBb30BaHUs CUCTEM

HedyeTkoro BbBoza. IIporpammupoBanue B SCILAB. OcobGennoctu
HEYEeTKOTO MOJICNIMpOBaHus Ha s3bike Python. ApanTuBHas Heiipo-
HeueTkass cuctema Jsormueckoro  BeiBoga  (ANFIS).  Ipumepst
HCIT0JIb30BAHMSI. Peanmuzanus HEYETKOM JIOTUKH B Python:
CIIELIMAIM3UPOBaHHbIE OUOINOTEKH

JIeKIIMOHHBIE 3aHATHSA

IK-1

2.2

«MogenupoBaHue CHCTEM HEYETKOro BhIBoja. Heuerkoe MonenupoBaHue
Ha s3bike Python». BaszoBas apxurtekrypa CHCTEM HEYETKOrO BBIBOJA.
OCHOBHBIE dTaIbl

pa3paboTku HedeTkux Mogpeneil. dopmupoBaHue 0a3pl NPaBHI CHCTEM
Hedyetkoro BbBoma. Dazsudukaums (Fuzzification). ArperupoBanue
(Aggregation). Axkruuzaiust (Activation). Akkymymsitus (Accumulation).
Hedazsudukauns (Defuzzification). OCHOBHBbIE aJTOPUTMBI HEUETKOTO
BBIBOJA. [IpEMepHI HCHIONIB30BAHUS CHCTEM

HeueTkoro BbiBoma. IIporpammupoBanne B SCILAB. Ocobennoctu
HEYETKOr0 MOJeNHpoBaHus Ha s3bike Python. ApantuBHas Heiipo-
HeueTkast cucrema Jsornmdeckoro  BbiBoga  (ANFIS).  Ilpumepst

IIpakTnyeckue
3aHATHSA

IK-1




HCIIOIb30BAHUS. Peanmuzanus HEYETKOH

CrelHaI3uPOBaHHbIC OHMOINOTEKN

noruku B Python:

2.3

«MogennpoBaHue CHCTEM HEYETKOro BBIBOAa». ba3oBas apXUTEKTypa
CHCTEM HEYETKOro BbIBOA. OCHOBHBIC ATAIlbI

paspaboTki HeueTKux Mozeneit. dopmupoBanne 0a3bl MPaBUI CHCTEM
HeueTkoro BeiBoga. ®aszsudmkanust (Fuzzification). ArpermpoBanue
(Aggregation). AkruBu3auus (Activation). Akkymynsanus (Accumulation).
Hedaszsudukamus (Defuzzification). OCHOBHBIE aNrOPUTMBI HEYETKOTO
BBIBOAA. [IprMEpBI HCIIOIBb30BAHHS CHCTEM

HedeTkoro BeiBoza. [IporpammupoBanue B SCILAB

CamocTosTeNnbHas
pabora

20 IK-1

2.4

«Heuetkoe MozenupoBaHue Ha si3bike Python». OcoGeHHOCTH HEUYETKOro
MOJIeIpOBaHus Ha si3bike Python. AnanrtiBHasi Helpo-HedYeTKas cucTeMa
noruveckoro BeiBoma (ANFIS). Tlpumepsr ucnons3oBanus. Peanuszanms
He4eTKoit Jjoruku B Python: crierannsupoBanHble OMOIMOTEKU

CamocTosTeIbHAS
pabora

20 [IK-1

2.5

«Heliponnsie cetn». [TonsiTue HeHPOHHOM ceTH, ee (yHKIIMOHHUPOBAHHE U
oOyuenne. Knaccudukanus HelpoHHBIX cereil. Moenu HUCKyCCTBEHHOIO
HelipoHa VckyccTBeHHBIE HEHPOHHBIE CETH. METOmbl W alTOPUTMBI
0o0yueHHUsI MCKYCCTBEHHbIX HEeWpOHHbIX MccnenoBanue nepcenTpoHHBIX
cereil. MccrnenoBanue IMHEHHBIX HEWpOHHBIX ceredl. MccnenoBanue
panuanbHEIX 0a3UCHBIX ceTel obero Buna. I nbpuaHbIe HEHPOHHBIC CETH,
uX 00y4eHHE U UCIIONb30BaHUE.

CamocTosTenpHast
pabora

20 IK-1

2.6

TTogroroBka k HpOMe)KyTO‘{HOI‘/'I arTeCTaluu

DK3aMeH 6

9 IK-1

4. ®OH/I OLIEHOYHBIX CPEJICTB

CTpykrypa M cozmepkaHne ()OHIA OLICHOYHBIX CPEICTB JUIS IIPOBENCHUS TEKYLIETO KOHTPOISI M IIPOMEKYTOYHOH aTTeCTaluH
npenctasieHs! B [Iprnoxennn 1 x pabodeit mporpaMMe TUCIIUTIIHHEL

5. YYHEBHO-METOAUWYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI

5.1. YueOHble, HayYHbIe H METOAMYECKHE U3TAHUS

ABTOpHI, bubnuoreka /
3aniaBue WsnarenscTBO, roxg
COCTaBUTEIHU Konmdaectro
1 I'ermanoBa, A. /1. Krnaccuueckast 1 HEKJIaCCHUECKUE JTOTHKH — MockBa: MoCKOBCKHi 3BC «IPR SMART»

HEOOXOAMMBII1 KOMITOHEHT HayKH M COBPEMEHHOTO
00pa30BaHUs: HAYTHO-METOANIECKOE TTOCoOue st
aCIMPAHTOB BCEX CIELUAIBHOCTEH

TOPOACKOH Negarorn4eckuil
yuusepcuret, 2010

2 Topbarkos C. A., HeiipocereBble 1 HeueTkHe MeTOABI MozienpoBanusa | Mocksa: [Ipomereii, 2018 3BC «YHuBepcuTeTcKast
®apxwuena C. A., JMarHOCTHKHY M IIPOTHO3UPOBAHUS GaHKPOTCTB OubnmoTeka oHIaANH»
benonunues U. U., KOpIOparyii: MOHOTpagust
Topbatkos C. A.

3 Topbarkos, C. A., HeiipoceTeBble 11 HeueTKnEe MeTO/BI MofepoBarnus | Mocksa: [Ipomereii, 2018 3BC «IPR SMART»
dapxuesa, C. A., JMarHOCTHKU M TIPOTHO3UPOBAHUS GaHKPOTCTB
benonunues, U. 1., Kopriopanuii: MoHorpadus
TopGarkoBa, C. A.

4 benoseposa I. U., Hederkas noruka 1 HeMpoHHbIE CETU: yueOHOe Jlunenk: JInnenkuit OBbC «YHuBepcuteTckas
Ckynues . M., rmocooue roCyIapCTBEHHBIN OMOIMOTEKa OHJIANHY
KonoHoBsa 3. A. MeIaroru4ecKui

yHuBepcuretT um. [LI1.
CemenoBa-Tan-11lanckoro,
2017
5 Crynent. AcimpaHt. MccnenoBarenb: BnaguBocrok: Dkenept- OBC «YHuBepcureTckas

BCEPOCCUNCKUIN HAyUHBIN KypHAJ: )KypHa

Hayxka, 2020

OuOIMOTEKA OHJIANHY

5.2. IlpodeccuonanbHbie 6a3bl JAHHBIX U HH(POPMAIMOHHBIE CIPABOYHbIE CUCTEMbI

HCC "Tapant"” https://internet.garant.ru
®denepanbHas TOCyAapCTBEHHAs CITy>k0a CTaTUCTHKH https://rosstat.gov.ru (CBOOOMHBIN JOCTYI)

5.3. IlepeueHb NpOrpaMMHOro odecrneyeHus

Onepanuonsas cucrema PEJI OC
CBobonHo pacnpoctpansieMslii opucHbii makeT LibreOffice
IDLE (Python) (cBoOoaHast TUTICH3M)

Python (cBOOOHAS JTUTICH3ST)
SCILAB




5.4. y‘leﬁHO-MeTO}ll/l‘leCKI/le MaTepuaJibl 1151 06yqaloumxca C OrpaHUY€HHBIMHU BO3MOKHOCTHAMM 3/10POBbA

IIpu HEOO6XOAMMOCTH IO 3aSBICHUIO 00YHYAIOIIETOCS ¢ OTPAaHHMYECHHBIMH BO3MOXKHOCTAMH 340POBbsl yueOHO-METOIUUCCKHE MaTepUaIbl
NPENOCTaBIAIOTCS B (hOpMax, aJanTHPOBAHHBIX K OIPAHMYEHHSM 30POBbS M BOCHPHUATHA MH(popManuu. s ML ¢ HapyIICHUSIMH
3peHus: B Gopme ayauodaiina; B meyaTHOH GpopMe yBENHUSHHBIM MpH(TOM. [ JIHI] ¢ HApYIICHUAMH cIyXa: B hopMe IEKTPOHHOTO
JIOKyMEHTA; B Ie4aTHON ¢opme. [ nuIl ¢ HapymIeHUSIMHA OMIOPHO-IBUIATEIIFHOTO ammapara: B ()opMe 3IeKTPOHHOTO JOKyMEHTa; B
neyaTHo Gopme.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHE IUCIIUITJINHBI

ITomermieHust st BceX BHIOB padOT, MPEIyCMOTPEHHBIX YYEOHBIM TUIAHOM, YKOMIUIEKTOBAHBI HEOOXOMUMOM CIEIHaTH3UPOBAHHON
y4eOHOIT MeOebI0 U TEXHUYECKUMH CPEICTBAMH O0YICHUSI:

- CTOJIBI, CTYJIBS;

- MEPCOHAIBLHBIN KOMITBIOTEP / HOYTOYK (TIEPEHOCHOI);

- POEKTOP;

- 9KpaH / HHTEpaKTUBHAS JJOCKA.

HOMCH.ICHI/IH JUIsA CaMOCTOSITCITEHOM pa6OTBI 06yqaroumxc;[ OCHalICHBI KOMHL}OTepHOf/‘I TEXHUKOH C BO3MOKHOCTBIO IOJKIOYCHHUSA K
cern "MHTepHET" M 00ECTICUeHNEM HOCTYTIA K MICKTPOHHON MH(OPMAIIMOHHO-00pa30BaTeIbHON Cpefe.

7. METOAUYECKHUE YKA3ZAHUSA JJISA OBYYAIOIIUXCSA 11O OCBOEHHUIO TN CITUITJINHBI

Meroandeckue yka3aHUS 10 OCBOSHHIO AUCIUIUTHHEI IpeicTaBieHs! B [Ipunoxennn 2 x pabodeil mporpaMMe TUCIIUIIIHHEL




Ilpuaoxenue 1
®OH/I OHEHOYHBIX CPEJICTB
1 OnucaHue moka3areieil U KpUTepHeB OLEHMBAHUS KOMIETEHIMI HA Pa3JMYHBIX 3Tanax uX (OpPMUPOBAHMSA, ONIHCAHUE
IIKAJ OLleHUBAHMSA
1.1 Tloka3aTenu U KPUTEPHUU OLCHUBAHUS KOMITCTCHIIUI:

3VH, cocraBisrome KOMIIETEHIIHIO IToka3aTenu oLeHUBaHUS Kpurepun CpencTBa OIICHUBAHU
OLICHMBaHUS

IIK-1: CriocobGern cobupath IaHHBIE, UCCIEAOBATh U pa3padaThIBaTh MaTEMAaTHYECKHE MOJEIN M METOJBI, ITOPUTMBI M IPOrPaMMHOE
o0ecreueHne 10 TEMAaTHKE TIPOBOJMMBIX HAYYHO-HCCIEIOBATEINbCKUX IIPOCKTOB

3HaTb: OCHOBHBIC IIOHATUS M3 pPaccCMaTPHBAEMBIX | M3ydaeT OCHOBHYIO U | momHOTa u | Bompocs! k sk3ameny (1-
pa3zenoB TEOPUH HEYETKUX MHOXKECTB; (DOPMYIHUPOBKH | AOTIOTHHUTEIBHYIO COJICPKaTENbHOCTD | 34), MpaKkTHIeCKHe
YTIBEPXKICHHH  HEYETKOW  JIOTMKM, METOABl WX | JIUTEpaTypy, COAEpXKallyio | oTBeTa Ha | 3agaHus K 3Kk3aMeHy (1-
JIOKA3aTeNnbCTBA, BO3MOXHEBIE c(epbl WX NPHIOKEHHI; | MaTepuall 00  OCHOBHBIX | K3aMCHE, 15), 3amamus (1-8),
OIpeZIeJIeHUsT M CBOICTBA MaTeMaTHYECKHX OOBEKTOB | MOHATHIX COOTBETCTBHE MpPaKTUYECKUe 3a1aHuUs
HEYETKOM  JIOTMKH, WCIHOJb3YyeMbIX B  Pa3IUYHBIX | HHCTPYMEHTAIBHBIX OTBETOB (1-8), xoMmIIeKT 3a1aHUiT
obylacTsIX OKOHOMHUKHM; OCHOBHBIE OIpEIE]CeHUs W | cpencrBax u | Mmatepuaiy, JUISL KOHTPOJILHOM
o0acTH NPUMEHCHUS HEYETKHX MHOXCECTB JIOTHMKH M | MaTeMaTHYeCKHX METOAaX, | comepkamiemcs B | pabotsl (BapuaHTt 1-2),
HEHpPOHHBIX CeTed; MporpaMMHBIE CpPEACTBAa Ul | UCIIONb3YEMBIX IpH | N3y4eHHON WHMBHyaJIbHOE
MOJICIUPOBAaHMUA HEUSTKHUX MHOXKECTB M CO3[aHMA | pelIeHUU IuTeparype saganue (1-2)
HEWPOHHBIX  CETeH;  TEXHOJOTHIO  CO3JaHMsA U | mpodeccHOHANBbHBIX 3ajad,

WCIIONIb30BaHMSI HEHPOHHBIX CeTeH JUIS TIOJITOTOBKH K HK3aMEHY

YMeTh: BBINOJNHATH JIOTMUECKHE U anreOpandeckue | PemieHne mNpakTHYECKHX W | MpaBUIIBHOCTH Bomnpocs! k sx3ameny (1-
Olepalii ¢  HEYETKUMU MHOXKECTBAMH; ITPUMEHSTH | MHAWBUAYalbHBIX 3a0aHUK | perieHus 3axanuil | 34), mpakTiudeckne
MpOTpaMMHBIE CPEICTBA pa3pabOTKU MoAenell HedeTKOH 3aJaHus K ’K3aMeny (1-
JOTUKK W HEUpOHHBIX  CeTeH; TOJIb30BaThCS 15), 3aganus (1-8),
anmapaTHBIMH CPEJCTBAMH MOJCIMPOBAHUS HEYETKHX MIPAaKTHYECKNE 3aJaHuUs
MHOXXECTB U CO3JaHUsI HEHPOHHBIX CETEH; NPHMEHSITh (1-8), xoMILIeKT 3aKaHuiT
MpOTpaMMbl HEYETKOW JIOTMKH M HEHPOHHBIX CEeTeH Ui JUTSL KOHTPOJILHOH
pelieHus SKOHOMMYECKHUX 3az1ay; JIOKa3bIBaTh paboTsl (BapuaHt 1-2),
YTBEPKICHHUSA, CTPOUTh MOJEIH OOBEKTOB M MOHATHH UHIUBUAYaJIEHOE
HEUeTKOW JIOTHUKH; HCIIOIB30BaTh HHCTPYMEHTAJIbHBIE samanue (1-2)

(GYHKIIMM ~ UHTETPUPOBAHHBIX  MPOTPAMMHBIX  Cpejl
pa3paboTYMKOB HEUETKOW JJOTUKY U HEUPOHHBIX CeTel

Brnazets: MaTeMaTHYecKUM anmapaToM TEOPUH HeueTKux | Perenne mnpakTHYecKuX W | MPaBUIIBHOCTH Bomnpock! k sx3ameny (1-
MHO’KECTB; METOJaMHU JI0Ka3aTeNbCTBA YTBEPXKICHUHN B | MHAMBHIYAJIbHBIX 3aJaHUI peuieHus 3aganuid | 34), npakTUYecKue
00JacTH HEYETKUX MHOYKECTB; OCHOBHBIMU MPHUHIIUIIAMHU 3a/aHus K 9k3ameny (1-
pelieHrss 3ajad 3KOHOMHYECKOTO aHaju3a Ha OCHOBE 15), 3amanus (1-8),
TEOPHH HEYCTKUX MHOXKECTB; METOJaMH KIlacCU(UKAITUH MPaKTHICCKHE 3aTaHUS
Ha OCHOBE TEOPHH HEUSTKHX MHOXKECTB; METOJaMH (1-8), KOMILIEKT 3aqaHMit
CO31aHus HEHPOHHBIX cereit IS pemeHus JUTSL KOHTPOJIbHOM
SKOHOMHYECKUX 3a/1a4; METOJAaMH MPOTHO3UPOBAHHS HA pabotsl (BapuaHrt 1-2),
OCHOBE TEOPHH HEUSTKUX MHOXKECTB WHAWBUAIYAIEHOE

samanue (1-2)

1.2 IlIkasbl OLleHUBAHHUS:

Texkymuii KOHTPOJIb YCHEBAEMOCTH W MPOMEXYTOYHAs AaTTeCTalllsl OCYLIECTBISIETCS B paMKax HAaKOMHUTEIbHON OaibHO-
peiiTiHroBo# cuctembl B 100-0ambHOM 1Kae:

84-100 6aoB (OIEHKA OTIMIHOY)

67-83 GayutoB (OL[EHKA «XOPOLIOY)

50-66 GayutoB (OLIEHKA «YZAOBIETBOPUTEIBHOY)

0-49 GaioB (OllEHKa «HEYIOBJIETBOPUTEIILHOY)

2 TunoBbIe KOHTPOJIBLHBIE 3aJaHNUS] NI HHbIE MATEPUAIBI, HEO0X0TUMBIE [IUIsl OIeHKH 3HAHUI, yMeHU, HABBIKOB H (WJIH)
ONBITA JeATeJbHOCTH, XapAKTEePU3YIOIINX 3Tanbl GOPMUPOBAHUS KOMIICTEHIINI B NMpolecce 0CBOCHHs 00pa30BaTeIbHOM
NPOrpaMmbI

Bonpocs! k 3x3amMeHy
. Hedetkas anrebpa kak pacmmpenue OyieBou.
. Pacmmpenue craHgapTHBIX JIOTHYECKUX ONEPALIU.
HeueTkue BpIcKa3pIBaHMsI U OIIEpALlMU HAJl HUMHU.
Heuerkne MHOXecTBa. OCHOBHBIE CBOHCTBA HEYETKUX MHOXECTB.
. [loHsiTHE HEYETKON M JTMHIBUCTUYECKON NIEPEMEHHOIA.
Heuetkue yncna. Onepauuu HaJ HEYETKUMU YUCTIaMHU.
. CpaBHEeHHE HEYETKUX YHUCEIL.
. JIMHrBUCTHYECKHE HEOTIPEAEIEHHOCTH.
. Bbluncienue 3Ha4eHUIN TMHIBUCTUYECKUX MTEPEMEHHBIX.
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10. Heyerkue OTHOIICHHS.

11. Onepanuu HaJx HEYETKUMH OTHOIIECHUSIMHU.

12. CgoiicTBa HEYETKUX OTHOILICHHUIA.

13. Cnoco0bl onpeieNiCHHsT HeUSTKOW UMILTUKAIHH.

14. CueuuanbHbIC THITBI HCUCTKUX OTHOIICHHH.

15. KoMno3uiuu HeYeTKUX COOTBETCTBUIA.

16. YmpoleHHBII alroOpuT™M HEUYETKOTO BHIBOJA.

17. AnantuBHas Hefpo-HeyeTKas cucrema joruueckoro Beisoja (ANFIS).

18. MeTompl NpUBEICHUS K YSTKOCTH.

19. Hwucxopmsamue HEYETKHE BEIBOIEI.

20. MexaHN3MBI JOTHYECKOT0 BEIBOIA.

21. Heuerkoe MomeIHpPOBaHHUE.

22. Heuerkue KOHTPOJUICPHL.

23. MopenupoBaHue HEYETKUX CHCTEM JIOTHYECKOTO BBIBOJIA.

24. Otamums B MPUHIUIAX 00pabOTKH HHPOPMALINK B MO3Te U B KOMIIBIOTEpaXx.

25. Marematudeckue MOJICTH HEHPOHOB.

26. AHaToMmus HeWpoceTe.

27. Kiaccudukanus HeHpO-apXUTEKTYP.

28. ApxuTekTypa nepcernTpoHa.

29. TI'pagueHTHBIC aJrOPUTMBI O0OyUYCHUSI.

30. Hcnonp3oBaHKe MepCenTPOHOB I 33124 PacliO3HABAHMS U KJIACCU(DHUKALMH, WACHTH(UKAINN JUHAMUYECKUX 00BEKTOB U
MPOTHO3UPOBAHKS BPEMEHHBIX PSJIOB.

31. PekyppeHTHbIE CETH, UCTIOIb3yEeMbIe B KAUECTBE ACCOLMATUBHBIX 3aIIOMUHAIOIINX YCTPOUCTB.
32. Cetu ¢ camoopraHu3aiueil Ha OCHOBE KOHKYPEHIMU HEHPOHOB, HX alITOPUTMbI 00yUICHUSL.

33. Camoopranusymomuecs kaptel KoxoHeHa.

34. TlpuHOUMBI TPUMEHEHUsT HEHPOHHBIX CeTell ¢ caMOoOpraHM3anuei AJsl PelICHHUs 3a/lad PAclo3HABAHUS M KiacCH(UKAIIMU
00pa30B, CXKATHsI CUTHAJIOB M MIPOTHO3MPOBAHHUS BPEMEHHBIX PSJIOB.

HpaKaneCKue 3aJaHUs K IK3aMEHY

1. Oyee  A={0,5/3;0,8/4;1/5;1/6;0,8/7;0,5/8,0/9} — HeyeTkoe MHOKXECTBO C 3JIEMEHTAMH H3 YHHBEPCAILHOrO MHOXECTBA E u
MHOXeCcTBOM IpuHaAnexkHocTelt M=[0,1]. Uto siBrsieTcss HOCUTENeM HEIeTKOTO MHOXKecTBa A?

2. Iycte A={0,5/3;0,8/4;1/5;1/6;0,8/7;0,5/8;0/9} — HedeTkoe MHOKECTBO C 3JIEMEHTAMH W3 YHHBEPCAIHLHOTO MHOXecTBa E u
MHOXeCTBOM IpuHanexxHocTeit M=[0,1]. OnpenennTe TOUKH mepexoa HEYETKOTO MHOKeCTBa A.

3. ycts  A={0,5/3;0,8/4;1/5;1/6;0,8/7;0,5/8;0/9} — HeueTKOE MHOXECTBO C PJIEMEHTAMHU M3 YHMBEPCAILHOTO MHOXkecTBa E 1
MHOeCcTBOM NpuHaanexxHocteit M=[0,1]. Onpenenute BEICOTY HEYETKOI0 MHOXKECTBa A.

4. Tlycte A u B — meuerkue MmuOxkecTBa. A=0,4/x1+0,2/x2+0/xX3+1/x4; B=0,7/x1+0,9/x2+0,1/x3+1/x4. Ompesenure HeueTKoe
MHOXXECTBO, 3a/IaHHO€ onepanuen A @ B.

5. Iycte A u B — Heuetkme MHOXecTBa. A=0,4/x110,2/xo+0/x3+1/x4; B=0,7/x110,9/x2+0,1/x3+1/x4. Omnpenenure HeYeTKOE
MHOX€ECTBO, 3a/1aHHOe onepauueid ANB.

6. Ilycte A u B — Heuetkme MHOXecTBa. A=0,4/x1+0,2/xo+0/x3+1/x4; B=0,7/x1+0,9/x2+0,1/x3+1/x4. Omnpenenure HeYeTKOE
MHOXKECTBO, 3a/IaHHOe ofnepanueid A U B.

7. Nans: U = {2000;3000;4000;4000;5000;6000;7000;8000;9000;10000}

— YHHBEpCAJIbHOE MHOXECTBO,

A= {0,1/ 3000;0,2/4000;0,4/6000;0,5/ 7000;0,7/9000;0,8/10000}—

HEYETKOE MHOKECTBO «BBICOKAsI 3apILIaTay,

B = {0,8/2000;0,7 /3000;0,6/ 4000;0,5/5000;0,4 / 6000;0,2/8000;0,1/10000} — HEUETKOE
MHOKECTBO «HH3Kasi 3apiuiatay. Haitinre A — B, A,

8. Dxcrmept ompenenser pocT yueHHKA ¢ TIOMOIIBIO TIOHATHIH «HU3KHH POCT», «CPEIHHH POCT», «BBHICOKHH POCT», MPH 3TOM
MUHHMAJBHBIH pocT paBeH 145cM, MakcumanbHbii — 175cMm. [lpoBeaute (hopMann3aiuio TAKOrO OIMMCAHUS C IOMOIIBIO
JIMHFBUCTHUYECKOW NMEPEMEHHON <« LB.T,X,G,M >, rzne ﬂ — Ha3BaHUE JIMHIBUCTUYECKOU MEpEeMEeHHON; T — MHOMXECTBO
e 3HAYCHMU, MPEICTABIAIONIMX CO00H HAUMCHOBaHHME HEUETKUX IEPEMCHHBIX, OOJACTHIO OINPEIEIICHUS KOTOPBIX SBISCTCS
MHOKECTBO X, G — CHHTAaKCH4Y€eCKOe MPaBUio, MOPOKIarollee 3HaUeHHs JIMHIBUCTUUECKON epeMeHHOW; M — ceMaHTHYecKoe
IIPAaBUIIO0, KOTOPOE CTABUT B COOTBETCTBUE KAXKAON HEUETKOMN EPEMEHHOM €€ CMBICIL.

9. OnpenenuTe 3HaUEHMe JMHIBHCTHYECKOH mepeMeHHOH «He OYeHb CafKmii M JOCTATOYHO KHUCIBID», €CIM M3BECTHO, UTO
«Cnagkuiin=(s16110%x0/0,8; ananac/0,6; mumon/0,1; manro/0,4), «Kucnerity=(s1610x0/0,2; ananac/0,5; mumon/0,9; manro/0,4).

10. Jausrn

U= {2000;3000;4000;4000;5000;6000;7000;8000;9000;10000} — YHHUBEpCaJlbHOE€ MHOXKECTBO,
A= {0,1/ 3000;0,2/4000;0,4/6000;0,5/7000;0,7/9000;0,8/10000}—

HEYETKOE MHOKECTBO «BBICOKAS 3apIUiaTay,

B = {0,8/ 2000;0,7/3000;0,6/4000;0,5/5000;0,4/6000;0,2/8000;0,1/10000}_



HEe4ETKOe MHOXECTBO «HU3Kad 3apmiaTta». Haitnute AU B, A- B.

11. TIyers U= {0, 1, 2..., 25} ABIACTCS HOCHTENEM CIEAYIOMNX HEUSTKUX UHCEN:

a = «B ropojie N mpoe3 1 Ha METPO CTOMT NPHOIU3UTENLHO 8 py0.»; b= «rpoesn Ha MapIIpyTKe B 9TOM ropojie CTOMT He MeHee 15
py0.»; ¢ = «MHE HaJ0 MpoexaTh HA METPO pa3 IsATh»; 0 = «MHe HaJ0 MpOeXaTh Ha MApIIPYTKe MO KpaiiHedl mMepe pasza Tpu».
BeicTynast B posid 3KCIiepTa, 3aluIlUTe HeueTkue 4yucna d, b, ¢ u d B hopme 0ObeqUHEHUS TOYEUHBIX HEYETKUX MHOMKECTB;
HAWIUTE X = «IpUMEPHAs CyMMa PacxoJ0B Ha TpaHcmopT B ropoae N»; pasmoxkurte HeueTkHe uucia a, b, ¢, d u X 1o
mHoxkecTBaM & -ypons, ecmu & = {0; 0,2; 0,4; 0,6; 0,8; 1}; mocTpoiite rpaduxu GpyHKIMH NPUHAAIEKHOCTH uKceld a, b, ¢, d u X.
12. Tlocrpouts GYHKUMIO NPHHAAIEKHOCTH METOJOM HEUETKOTO MATEeMATHUECKOrO OXHAAHUSA, KIACCH(UIMPOBATH

MONMYYCHHYIO (YHKIUIO TPHUHAMICKHOCTH:  «JlOCTYIMHBINH KpeauT», €CIM H3BECTHO, YTO OCHOBAHWE JAaHHOTO HEYETKOTO
MHOYKECTBa IPEACTABICHO JUAa30HOM IIPOLEHTHHIX cTaBoK OT 10% 1o 30%.

13. Toctpouts (yHKIMIO NPUHAINEKHOCTH U8  HEYETKOro MHOXKecTBa A, 3aJaHHOTO Kak MaTeMaTH4eCcKHii

A=
00BEKT:

XX

0.9 04 0 0.11.0

"X, X, | X
s T4 7S VKaszaTb: HOCHTEIb 3TOTO HEYETKOTO MHOKECTBA;  ONPENEIUTh, SBISETCS OHO

HOPMaJTbHBIM Wit cybHOpManbHeM; & -cpes A o4,

14. Tlocrpouts 06benHERNE MATPHI] HEYETKHX OTHOIIEHHIA:

0.8 0.1
Rl = ) Rz
1.0 0.9

15. Bsmomuuts onepauuio pacmsascenus DIL(A) = Hax HedeTKHM MHOKECTBOM A = {——

0.5 03

“l0.4 09|

1.0 0.7 04
+—+—3}
5 6 7

Kpurepuu ouennBanus:
MakcumaibHoe KoJanuecTBo 6aaiaos — 100.
DK3aMCHAI[MOHHBIN OWJIET BKJIIOYACT 2 TEOPSTHYCCKHX BOIIPOCA M3 MEPEYHsI BOMPOCOB K 3K3aMEHY M | 3ajaHuHe U3 HEepeyHs

MPaKTUYECKUX 3aJaHuMN

K 9K3aMeHY.

Kaxp1ii Bompoc olieHHBaeTCs OTAEIbHO, MaKCUMalIbHO B 20 0aJy10B.
MaxkcuManabHOEe KOJHMUECTBO OaylIoB 3a OTBETHI Ha TeopeTudeckue Bompockl — 40 6aiioB. Kputepuu orieHMBaHUS OTAEIHHOTO

BOIIpOCa:

17-20 6a10B

M3JIOKEHHBIH MaTepuan (aKkTHYeCKH BEpeH, HalM4yhe TIJyOOKMX MCUEpIIBIBAIOIIMX 3HAaHWUH B 00beMe
HOPOIIEHHON NpOrpaMMbl AWCUUILIMHBEI B COOTBETCTBHU C MOCTABIEHHOM NPOrpaMMON Kypca LENBIO
00y4eHHs; TPaMOTHOE M JIOTHYECKH CTPOWHOE HM3JI0XKEHHE MaTepHana IpH OTBETE, YCBOCHHE OCHOBHOH M
3HAKOMCTBO C JONOJHHUTENBHON JIUTEPaTypor

14-16 6auaj10B

HaJIMYhe TBEPABIX M JOCTAaTOYHO IIOJHBIX 3HAHUH B 00BEME IMPOWIAECHHON MpOrpaMMbl AWCHMIUIMHEI B
COOTBETCTBHH C LENbIO 00YUEHHS, AOITYyCKAIOTCS OTCIbHbIE IOTHIECKUE W CTHIMCTHUECKHUE MOTPENTHOCTH,
o0yyaromuiicst yCBOWJI OCHOBHYIO JINTEPATYpPy, PEKOMEHIOBAaHHYIO B pabodeil mporpaMMe ANCIUIUTHHBL

11-13 6an10B

HaJIM4uC TBEPABIX 3HAHUU B 00beMe HpOﬁ,I[eHHOFO Kypca B COOTBETCTBUM C LICIIBIO 06y‘I€HI/I$I, HU3JI0XKCHUEC
OTBE€TOB C OTACIBbHBIMHU OH.II/I6KaMI/I, YBEPCHHO HCIIPABJICHHBIMU IIOCJIC HOIMOJHUTCIIBHBIX BOIIPOCOB;
MpaBUJIbHBIC B LEJIOM IEUCTBHS TIO MMPUMEHCHUIO HAaBBIKOB M yMEHI/If/’I npu pCeUICHUN TMPAKTHUKO-
OPHUCHTHUPOBAHHBIX 3aJlaHnu

0-10 6a/u10B

OTBETHl HE CBSA3aHBI C BOIPOCAMM, HAJIW4YUE TPYOBIX OIMMOOK B OTBETE, HETMOHMMAHHE CYLIHOCTH
M3]IaTaeMOro  BOIPOCA, HEYMEHHUE IPUMEHATh YMEHMS M HaBblKM IIPU  PELIEHUU IIPAKTUKO-
OPHUEHTUPOBAHHBIX 3aJlaHUll, HEYBEPEHHOCTh U HETOYHOCTH OTBETOB HA JOINOJIHUTEIbHBIE U HABOJSLINE
BOIIPOCHI

IIpakTuueckoe 3a1aHue

OIIEHMBAeTCs MakCHUMaJbHO B 60 6ajj0B. Kpurepun olieHMBaHUS 3aaHUS:

51-60 6ans10B

3a/1aHye BBITIOJTHEHO B MOJHOM 00BeMe; 00yJaroIuiics JEMOHCTPUPYET YBEPEHHBIE JCUCTBUS B MpoIliecce
peneHus

41-50 6a10B

3aJaHUC BBIIIOJIHCHO B IIOJIHOM 06T>CM€, HO C HEOOIBIIMMHU MOTPCUIHOCTAMMU, 06y‘lalOH.[HI>iCSI
JACMOHCTPUPYCT MPABUJIIbHBIC ,I[eﬁCTBPIfI B ITPOHECCC PCUICHUSL

31-40 6an10B

3a1aHXC BBITIOJIHCHO YaCTHUYHO; IPU PCHICHUHN ITPOJACMOHCTPHUPOBAHLI B IICJIOM ITPABUJIBHBIC HeﬁCTBHH

0-30 6a.10B

3a1aHUC HE BBIIIOJIHCHO MJIM BBIIIOJJHCHO YaCTHUYHO, C rpy6LIMI/I OHII/I6KaMI/I; 06yqa}01111/1171c51 JACMOHCTPHUPYET
HCYMCHUC MPUMCHATH MOJTYUCHHBIC 3HAHWSA W HABBIKW ITPU PCHICHUN KOHKPETHBIX 3a,Z[aHPII>i

84-100 6aioB (OIEHKA OTIMIHOY)

67-83 0aymToB (OLIEHKA «XOPOIIIO»)

50-66 6amToB (OLIEHKA «YIOBICTBOPUTEIBHOY)
0-49 6as10B (OLIEHKA KHEYIOBICTBOPUTEILHOY)

3aganus

3aganmue 1. [ToarotoBrTe KOHCHEKT 1O TeMe «HeueTkre MHOXKeCTBa M OTIepaliy HaJl HUMK». JIONOTHATE KOHCIIEKT IPUMEpaMu

3azxalme 2. HOZ{FOTOBBTC KOHCIICKT IIO TEME «MGTOHH OLCHKH HCUYCTKUX MHOXXCCTB)». ,HOHOJ'IHI/ITC KOHCIHEKT MpUMEepaMu
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3aganmue 3. [ToaroToBrTE KOHCHEKT M0 TeMe «HedeTkne oTHOMEHU». JJOMOTHNATE KOHCIIEKT IpUMEpaMHu
3aganmue 4. [ToaroToBpTE KOHCHEKT M0 TeMe «IIpubamKeHHbIe paccyKaeHND». JJOOTHATE KOHCIEKT IPUMEpaMu

3aual-me 5. HOHFOTOBLTC KOHCIIEKT I10 TeMe «JIMHIBHCTHUYECKHIE TNIEPEMCHHBICY. HOHOJ’IHI/ITG KOHCIHEKT MpUuMepaMu

33[131-[1/[6 6. IloaroToBHTE KOHCHEKT IO TEME «MOZ[CJ'II/IPOBaHI/Ie CHUCTEM HCUCTKOI'O BBIBOJA). I[OHOJ'IHI/ITC KOHCHEKT ITpUMEpaMunu

33[131-[1/[6 7. IlloaroToBhTE KOHCHEKT IO TeMe «HeueTkoe MOJCJIMPOBAHUEC HA A3BIKC Python». L[OHOJ'IHI/ITG KOHCIICKT IpUuMepamMu

3aganmne 8. [ToaroToBrTe KOHCHEKT M0 TeMe «HelipoHHEIE ceTiy. JIomomHITe KOHCIIEKT IPUMEpaMu
Kpurepuu ouennBanus:
Bcero 3a monaroToBky 3amaHuii 00ydaromuiicss MOKET MOIyIuTh 10 16 6amnoB. Kaxmoe 3amanne OleHWBAETCI MAaKCUMYM B 2

0aJ1a

2 day1a

[IpencraBneH TONHEBIN, pa3BepHYTHIH KOHCIIEKT, CHCTEMHO IIOKa3aHa COBOKYITHOCTH OCBOCHHBIX 3HAaHUI 00
00BEKTE, MPOSBISIONIAACS B CBOOOJHONW ONEPUPOBAHMM OCHOBHBIMHM MOHITHSMH Y4YeOHOTO Kypca, YMEHHH
BBIJCINTh CYIICCTBEHHBIE M HECYIIECTBEHHBIE €T0 MNPU3HAKH, NPHIMHHO-CICICTBEHHbIE CBs3U. KOHCHEKT
XapaKTepU3yeTCsl COJEPKATEIbHOCTI0, KOHKPETHOCTBIO, 3HAHUEM OCHOBHOM U JOMOJHUTENBHOW JIUTEpaTyphl,
pPEeKOMEHAYeMOl 10 TeMe, 4YEeTKOCTbIO M JIOTMYHOCTBIO H3JIOKEHUs MaTepuana, MJOMOJHEH IpHUMEpaMu;
JIEMOHCTPHPYET TBOPYECKHUH 1101X0]] 00y4aronerocs.

1 6aun

[IpencraBneH HEMONHBIA KOHCIEKT, MPEICTABISIOMIMNA COOOW pa3po3HEHHBIC 3HAHMS 1O TeMme. [IpUCYTCTBYIOT
(parMeHTapHOCTh, HEJIOIMYHOCTh U3JMOXKeHUsA. OOy4aromuiiCsi HE OCO3HAET CBSI3U MEXKIY MOHITUAMH,
KOHIIENTyalbHbIe MepeceueHusi, CTPYKTYpHble 3aKOHOMEpPHOCTU. OTCYTCTBYIOT BBIBOJABI, KOHKpETH3alus U
JI0Ka3aTeNbHOCTb. [IpuMephl 10 TEME OTCYTCTBYIOT

0 6ay10B

Koncmexr e IpeACTaBJICH

IIpakTnyeckue 3a1aHUusA

HpaKaneclcoe 3aJJaHue 1. HeueTkue MHOKECTBA B ornepanuy HaJ HUMH

IIpakTnyeckoe 3aganue 2. MeToabl OLEHKU HEYETKHX MHOKECTB

IIpakTnueckoe 3ananue 3. HeueTkre OTHOIICHUS

IIpakTnueckoe 3ananue 4. [[pubakeHHbIE pacCcyXKIeHUSA

IIpakTnyeckoe 3ananue S. JINHrBUCTUYECKUE TIEPEMEHHBIE

HpaKaneclcoe 3aJaHue 6. MO,I[CJIPIpOBaHI/Ie CHUCTEM HCYCTKOI'O BBIBOJAa

Ipakruyeckoe 3axanue 7. Heuetkoe mojienupoBanue Ha si3bike Python

IpakTnyeckoe 3ananue 8. Heiiponnsie cetu

Kpurepuu oneHnBanus:

MakcuMaJIbHOe KOJIMYEeCTBO 0a/1JI0B — 24 0ajia

3a BBHIMOJIHEHHE KAMKIOT0 3aJaHUs 00YUAIONIHICS MOXKET MOJYIHTH 10 3 0AJJI0B

3 dajia 3a/iaHye BBINOJIHEHO BEPHO

2 daJu1a [Tpu BeIMOTHEHUH 3aaHUS OBLTH JOTYIICHBI OMIHOKH

1 6ann [Tpu BEIOJTHEHUH 3aaHUS OBLTH JONYIICHBI CYIIECTBEHHBIE OIIHOKH
0 6ays10B 3aaHue He BHITIOIHEHO

KomnuiekT 3aganuii 1151 KOHTPOJIBHOMH padoThI

Br16op BapuaHTa A1 KOXXI0T0 00YJaIONMErocs OCYIIEeCTBISAETCS MPeroaBaTesieM

Bapuanr 1

32213]-[1/[9 1. OTO6paTI) KOMIUICKT XapaKTEPUCTUK TOBApa U3 TPEX MPEACTABICHHBIX JJId 3KCHCpTHOI7[ OLICHKH (aJ'II)TepHaTI/IBBI)I a,

(12 y Cl3 . YuurteiBath TP KPUTCPUL. Cl - HE3AaBUCUMOCTD XapaKTEPUCTUK TOBapa, Cz - siICHasA U OJTHO3Ha4YHass BOCIPUHUMAEMOCTD

XapaKTEPHUCTHK TOBApa; Cz - BIUSAHHE XaPAaKTEPUCTHK HA IPUHATHE PENICHUS O MOKYNKe ToBapa. BecoBbie Kod(@UIMEHTHI

s Cy, Cy,C3 paBHb cooTBercTBeHHO (¥ =0.2; @, =0.6; @3 =0.2. Heuerkoe oTHONIEHNE 3aJaHO B TAOTHMYHOM BHJIE:

a | ay | as 3mece  meuerkme wumenaB,C,H  spasroTcs  cUMMETpHYHEIMEM  TpeyroONBHBIME — UHCIAMU:
o | C H B B:(0.9; 0.1);C=(0.5; 0.1); H =(0.2; O.l). [Ipy pELIeHMH HCIIONBL30BAaTh METOM aJJIUTUBHOM
e | B Hc CBEPTKH.
c; | H B C

3aganue 2. J[aTh KOJIMYECTBEHHYIO OLIEHKY UCTUHHOCTH DKCIIEPTHOTO 3aKIIOYEHHUS O PUCKEe OaHKPOTCTBA
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npennpusaTHs. JIMHTBHCTIHECKas TIepEMEHHas § = «PUCK OaHKPOTCTBA TIPEINPHATHS». Y HUBEPCATBHBIM MHOKECTBOM ISl TIEPEMEHHO#
sBisercst otpe3ok [0, 1], a MHOXeCTBOM 3HaueHHi NepeMeHHOM § — TtepM-mMHOXkecTBO G= {G1, Gz, Gz, Ga, Gs), rueGl=
«TIpEIeITbHBIIN PHUCK OAHKPOTCTBA; G2 = «CTENeHb PUCKa OAHKPOTCTBA BBICOKas;G3 = «CTCIeHb prcKa GaHKPOTCTBA CPeHsIsDY;Gs = «HU3KAS
CTereHb PUCKa OAHKPOTCTBa»;Gs= «PHCK OAHKPOTCTBA HE3HAUMTEIBHBINY., Kaxpii TepM U3 MHOKeCTBA GSIBISCTCS MMEHEM HEYETKOrO
noIMHOXeCTBa Ha otpeske [0, 1]. PaccMatpuBarh 3T HEUETKHE MOJMHOMKECTBA KaK TPAIeIMEBU/IHbIC HEUETKHE YUCIIA:

w2

0,8 f------m-o-

0,6 |------mm-oe N A A A

e AwARASASS

0010203 04 0506 07 08 09 10

Bapuant 2
3ananue 1. Paccuntarh OTHOIICHHE MEX/Y M3MEHEHUEM 32/I0JDKEHHOCTH U IOXOJAHOCTHIO KAIMTAlIA B YCIOBHIX
HEOMPEeIeICHHOCTH:
1. O6mras cymma axTrBOB cocTtaBisieT — A (100, 116, 130), mpubsuts — B (14,16,20), 3a10KEHHOCTH HET.
2. O6mas cymma akTiBOB cocTtaBisieT — A (100, 116, 130), mpudsuts — B (14,16,20), 3aemHusIe cpenctBa — E = 15.
3. Oomias cymma aktuBoB cocTaBisieT — A (100, 116, 130), mpubsiis — B (14,16,20), 3aemubie cpenctea — E = 30.
4. O6mrast cymma akTHBOB cocTtaBiisieT — A (100, 116, 130), mpudsuis — B (14,16,20), 3aemusie cpeactsa — E = 60.

3ananue 2. KpynHslii MOCKOBCKHI aBTOIUIIEP TOPI'YET aBTOMOOKIISIMH TIOITYJISIpHON (paHIly3cKoii Mapku. boibiryto 4acTb
BpEMEHH MIPOJa’Ki aBTOMAIINH KoJe0aauch oT 4 0 7 B HEAEIIO, B KOHIE HOSAOPS U Hauae Jekadps Obliia IpoBeJeHa peKIaMHas
akius oouei crouMocTbio 30 ThIC. OJIAPOB, B pe3yIbTaTe NPOJaXKh aBTOMAIINH BBIPOCIIN M COCTaBUIIU OKOJIO 16 aBTOMOOMIEH
B HEZIETI0. Y IeNIbHAS IPHOBLIE OT MPOAAXKH KaXkK10To aBTOMOOMIS cocTaBuiua 1,5 Teic. momut. Bpems aeiicTBust akiuy 3 HeOemH.
OneHuth 3()(HeKTHBHOCTH MIPOBEICHHOM PEKIAMBL.

Kpurtepuu ouennBanus:
MaxkcumMajbHOoe KoJn4ecTBo 02,1108 — 20 0aJ1710B

3a BBINOJIHEHHE KAMKI0I0 3aJaHNs 00yJarouuiics MOXeT NoIy4uTh 10 10 HaioB

9-10 6asutoB | 3aaHKe BBIIOJIHEHO BEPHO

7-8 6aaJ0B [Tpu BINOIHEHUH 33/1aHKS OBUTH JONYIIEHbI HETOYHOCTH, HE BIMSIOIINE HA Pe3yJIbTaT
5-6 6aJ10B [Tpu BBINOSHEHUH 33/1aHKS OBUTH AOMYIIEHbI OIIHOKU

1-4 6anna [Tpu BINOIHEHUH 33/1aHKsI OBLTH JOMYIIEHBI CYIECTBEHHBIE OMIMOKN

0 6an10B 3agaHue He BHIIIOJIHEHO

NupuBuayanbHOE 3a]aHUE
Bamanue 1: JlaHbl mapamMeTpbl MOJENM HATypajdbHOrO 0o0beMa MPOJAX TOBAapa MECTHOTO MPOM3BOACTBA .Fmax, jmsx, ¥ tos.
Wcnone3ys 3HaueHus: pyHkuuu cesonHoctu crpoca d(t) (Tabmuma), HalTH A/ yKa3aHHBIX MeCAIEB MHOeCTBa a-ypoBHs (LuL,
L,) HarypansHOTro 00bheMa MpoJIak TOBapa MECTHOTO MPOM3BOJICTBA.
Tabmma: BapuaHTs! 3ajaHui

IMapameTtp Homep BapuanTa

1 2 3 |4 5 6 7 8 9 10
FinexMITHE . 32 |33 35 |36 37 38 39 40 |41 42
/max 10 |09 08 (07 06 10 09 08 |07 06
*0,5 20 |25 30 (35 4,0 20 25 30 |35 40
Mecsiipt 15 |26 3-7 19121 10-121,2 ", 12,13 12,14 15 |26 13,1,12
a 07 (075 |08 085 09 0,7 0,75 08 1085 |09

3azlalme 2. ,HaTL KOJIMYCCTBCHHYIO OLCHKY HUCTHHHOCTHU 9KCHECPTHOIO 3aKJIIOYCHUA (6] puUCkKe 6aHKpOTCTBa
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npennpusTHs. JIMHrBACTHYECKAs TIepEMEHHas § = «PUCK GAHKPOTCTBA MPEATIPUSTHSY. Y HUBEPCATLHBIM MHOKECTBOM VTSI TIEPEMEHHOM (J
sBysieTcst 0Tpe3ok [0, 1], a MHOKECTBOM 3HAUYEHMI IIepeMeHHOM § — TepM-MHOKeCTBO G= {G,G2, G3, G4, Gs), ruie

G1= «peebHbIA PUCK OaHKPOTCTBAY,

G2 = «cTeneHb pucKa GaHKPOTCTBA BHICOKAS,

G3 = «crenens prcka GaHKPOTCTBA CPETHSISD,

G = «HM3Kas CTeTeHb prcKa OaHKPOTCTBA;

Gs= «purck OaHKPOTCTBA HE3HAYUTCITHHBIID).
Kaxxmplit Tepm 13 MHOecTBa GSIBIISICTCS MIMEHEM HEUETKOTO MOIMHOKECTBA Ha oTpeske [0, 1]. PaccmatpuBath 3TH HeUeTKIE TOMHOKECTBA
KaK TpareUeBHIHbIC HEYCTKHE YHCIa:

r)
1 G3 G4 _— GJ el GZ el G
ol N LN LN N
L ¥ A 1 S e 1 §
177 SOUSE WSSOY | SRS WS | N —
A e e e 4
0 01 02 03 04 05 06 07 08 09 10 g

ﬂaTB CJIOBECHOC OIIMCAHUC COCTOSHUA NPCANIPUATHUA 3a lull KBapTaJibl U CPABHUTH CTCIICHb PUCKaA 6aHKpOTCTBa NnpeanpusaTus B
KaXXJA0M U3 3THUX [IEPUOI0B.

BapuanTs! 3aganuit:
Howmep Bapuanra
1 2 3 4 5
IxBapran |IxBapran |IkBapran| Il kBapran KBaI:naﬂ KBaI;IYIan IxBapran | Il keapran | [xBapran | IIkBapran
X, 015 015 016 015 02 01 012 015 0,02 015
x2 032 0,32 0001 0,002 0,012 0 0,02 on 0 0
X3 092 092 16 13 1,64 1,7 10 17 16 16
x4 07 0,7 0,55 05 0,53 0,55 045 035 0,55 055
x5 10 10 08 082 0,88 08 0,98 082 08 08
x6 |03 03 01 [012 011 011 021 015 01 01
6 7 8 9 10
! I xBapran ! I xeapran | I xsapran ! I kBapran . Ixsapran | Il keapran
KBapTan KBapTan KBapTas KBapTasl
Xi 0,16 012 02 015 0,15 0,02 0,15 015 0,15 01
x2 0,001 0,02 0012 032 01 0 0,32 0,002 0 0
X3 16 10 1,64 092 17 16 092 13 16 17
x4 0,55 045 053 07 0,35 0,55 0,7 05 0,55 0,55
x5 08 0,98 0,88 10 0,82 08 10 082 08 08
X6 01 021 011 03 0,15 01 03 012 01 0,11

Kpurtepuu oneHuBaHus:
MaxkcumMajbHoe Koan4ecTBo 0a110B — 40 0217108



3a BBIMOJIHEHHE KAMKAOT0 3aJaHUsI 00YIAIOIINNCS MOXKET OTy4duTh 10 20 6as10B

16-20 6an10B

3a/1aHne BHINIOJTHEHO BEPHO

11-15 6ansioB

HpI/I BBITIOJTHCHHH 3aJaHU ObLIH JOMMYMICHBI HCTOYHOCTH, HC BIIMAIOIINEC HA PE3YJIbTAT

6-10 6a110B [Tpu BeImOTHEHNH 3aKaHUS OBLTH JOTTYIICHBI OMIMOKH
1-5 6asioB [Ipu BeIOTHEHNH 3aJaHUs OBLUTH TOTTYIIECHBI CYIIECTBCHHBIE OINOKH
0 6a;10B 3amaHne He BHITIOIHEHO

3 Meroauyeckue MaTepuaJbl, ONpeAesionie NPoue ypsl OLeHNBAHUS 3HAHMI, YMeHUIi, HABBIKOB U (MJIM) OMBITA

AEATECJIBbHOCTH, XaPAKTEPUIYIOIIUX ITAIIbI (l)OpMHpOBaHI/Iﬂ KOMHETeHlIPIfI

Hpoueaypm OLICHUBAaHUA BKIHOYAKOT B cebs TeKyHII/Iﬁ KOHTPOJIb U IPOMEKYTOUHYIO aTTECTAIUTO.

TeKynmii KOHTPOJIb YCIICBACMOCTU IMPOBOAUTCA C HUCIIOJIB30BAHUEM OLCHOYHBIX CPEACTB, NPEACTABJIICHHLIX B II. 2 JaHHOTI'O
MPUIIOKCHUA. Pe3yJ’ILTaTLI TCKYIIET0 KOHTPOJIA JOBOAATCA 4O CBCACHUSA CTYACHTOB 10 HpOMe)KyTO‘IHOI;’I aTTeCTalluu.

HpOMe)KyTO'lHaﬂ arrecrauus NpoBOJAUTCA B (bopMe OK3aMCHa

DK3aMeH NMPOBOAMTCS TI0 PACHHCAHUIO TPOMEXYTOUYHON aTTECTAIlNM B MMChbMEHHOM BHe. KommdecTBo Bompocos B Omiere — 3.
ITpoBepka 0TBETOB U OOBSIBICHHE PE3yIbTATOB IPOU3BOIUTCS B ACHD SK3aMCHA. Pe3ylbTaThl aTTEeCTAINN 3aHOCSTCS B BEIOMOCTh
U 3a4EeTHYI0 KHWXKKY cTyleHTa. CTyAeHThl, HE TNPOIIEANINe NPOMEKYTOUYHYIO AaTTECTallMi0 IO TpaduKy MPOMEXYTOUHOMH

aTTeCTallu, JOJDKHBI TUKBUANPOBATH 3a10JDKEHHOCTD B YCTAHOBJIEHHOM IIOPSAKE.




IMpunoxenue 2
METOANYECKHUE YKA3AHUSI IO OCBOEHWIO JUCHUIIJINHBI

Y4eOHBIM IJIAHOM MPEYCMOTPEHBI CICIYIOUIIE BUIBI 3aHITUI:

- JIEKIUH;

- IPAKTUYCCKHUE 3aHATHS.

B xoje JEKIMOHHBIX 3aHATHN PACCMATPHUBACTCS TCOPCTHUYCCKHI MaTepHal, NAlTCS PEKOMCHIAIMU Uil CaMOCTOSTEILHOU
PpabOTHI ¥ IOJTOTOBKE K MPAKTUUCCKUM 3aHATHSIM.

B xome mpakTHuecKHMX padOT Pa3BHBAIOTCSA HABBIKU MPHUMCHCHHS MaTEMAaTHYCCKHX METOJOB, BhIOOpa WHCTPYMCHTAJBHBIX
CPEICTB Ui 0OpaObOTKM M aHAIIN3A TAHHBIX B IPO(PECCHOHANBHON S TeTbHOCTH

ITpu MOAroTOBKE K MPAKTHICCKUM 3aHSITHUSAM KX IbIi CTYJCHT JOJDKCH:

— H3Y4YUTh PEKOMEH/IOBAaHHYIO y4eOHYIO TUTEPATYPY;

B nporiecce moAroToBKH K MPAKTUIECKUM 3aHITHSIM CTYICHTHI MOTYT BOCIIOJIb30BaThCSl KOHCY/IBTALMSIMU TIPETIOIaBATES.
TeopeTrdeckue BOMPOCH! JTOKHBI ObITh H3YYEHBI CTYICHTAMH B XOJIe CAMOCTOSTENbHON paboThl. KOHTPOJIb caMOCTOSATENBHOM
paboThl CTYJEHTOB HaJ Y4eOHOW MpOrpamMMoOi Kypca OCYIIECTBISCTCS METOJOM OLCHKH BBITIOJIHCHUS MHIMBUAYaJIbHBIX U
MPAaKTUYCCKUX 3aJaHuil. B xo1e caMocTOATeIbHOW PabOThl KaXIblil CTYJCHT 00513aH MPOYUTATh OCHOBHYIO M IO BO3MOXKHOCTH
JIOTIONTHUTEIBHYIO JINTEpATypy WO U3yyacMoil Teme. BBIICTUTh HEMOHATHBIC TEPMUHBI, HAWTH WX  3HAYCHHEC B
SHIIMKJIOTICAMYCCKHIX CIIOBAPSIX.

JIis TOATOTOBKHM K 3aHATHSM, TEKYIIEMY KOHTPOJIO U MPOMEKYTOYHOH AaTTECTAllMH CTYACHTBI MOTYT BOCIOJIB30BaThCS
3JIEKTPOHHO-OMOIUOTEYHBIMU CUCTEMaMHU. Takxke 00yJaroIuecss MOTYT B3Th Ha IOM HEOOXOJAUMYIO JTUTEPATypy Ha aOOHEMEHTE
YHHUBEPCHTETCKOH OMOIHOTEKH HITH BOCIIOI30BATHCS YUTAILHBIME 3aJIaMH.
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