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1. HEJIX OCBOEHMA JUCHUAIIJIMHBI

1.1 | m3ydeHne MeTO0B HEHPO-HEIETKOTO MOJICTTMPOBAHNS, ATTOPUTMOB HEUYETKOTO BEIBOJIA M O0YUEHHS HEHPOHHBIX CETeH.

2. TPEBOBAHMUA K PE3YJIbBTATAM OCBOEHUA JUCHUIIJIMHBI

OIIK-3: Cpnoco6eH mnpuMeHATbL W MoOAM(UUMPOBATH MaTeMaTH4YecKHe MOAeJW JJJf pelleHUs 3agady B 00JacTH
npodeccuoHANILHOI JeATeIbHOCTH

ITK-4: Cnocoben co3gaBaTh W MONAEPKUBATHL CHCTEeMbI HCKYCCTBEHHOI'0 WHTEJUIEKTAa HA OCHOBe HelpoceTeBbIX Mojesiei H
METOI0B

IIK-1: CnocoGen codupaTrh JaHHbIe, HCCIEJ0BATh W Pa3padaTbIBATh MaTeMaTHYeCKHE MOJEJH U MeTO[bl, AJIrOPUTMBbI H
NporpaMMHoe ofecnevyeHue Mo TeMaTHKe NPOBOAMMBIX HAYYHO-HCCIe10BATENbCKIX IPOEKTOB

B pe3yiibTaTe 0CBOCHUS NTUCHUIIIMHbI 06yqaloumﬁc91 JOJIZKCH

3HaTh:

MHCTPYMEHTATIBHBIE CPEJCTBA MOACIMPOBAHNS HEUETKUX MHOXKECTB M HEHPOHHBIX ceTeii(cooTHeceHo ¢ mEaukaropom OITK-3.1);
MareMaTHYEeCKHi armnapar He4eTKUX MHOXECTB 1 HEHPOHHBIX ceTeil (cooTHeceHo ¢ nHaukaropom I1K-1.1);
MHCTPyMEHTaIbHbIE CPEJICTBA MOJEIUPOBAHUS HEUETKMX MHOXKECTB M HEHPOHHBIX ceTeil (cooTHeceHo ¢ nnaukaropom I1K-4.1);

YMeTh:

NPUMEHATh COBPEMEHHBIE NPOTpaMMHBIE CPEACTBA OIS MOJAENUPOBAHMS HEUETKUX MHOXECTB M CO3JAaHUS HEHPOHHBIX CeTei
(cootHeceHo ¢ nHauKkaropom OIIK-3.2);

paspabarsIBaTh HEHpPO-HEUETKHE MOAENH C MOMOIIBI0 WHCTPYMEHTATBHBIX CPEJCTB MOJEIHPOBAHHUA (COOTHECEHO C HHAWKATOPOM
IK-1.2);

HNPUMEHATh COBPEMEHHBIC IPOTPaMMHBIE CPEACTBA A MOJAEIUPOBAHMUS HEUCTKUX MHOXECTB M CO3JAaHUS HEHPOHHBIX CeTei
(cooTtHeceno ¢ naankaropom [1K-4.2);

Bnagern:

HaBBIKAMH (OPMHUPOBAHUS CHCTEM HEYETKOTO JIOTHYECKOTO BBIBOJA, DA3IMYHBIX CTpPAaTerHii BBIBOJA 3HAHWH W OOBSICHEHHSA
MOJYYCHHBIX Pe3yIbTaroB (cooTHeceHo ¢ muaukaropoM OIIK-3.3);

HaBBIKaMH MPOrPaMMHPOBaHHUsS HEUPO-HEUETKUX ATOPUTMOB (CooTHeceHO ¢ nHankaropom [1K-1.3);

HaBbIKaMH (OPMHUPOBAHMS CHCTEM HEYETKOTO JIOTMYECKOTO BBIBOJA, Pa3IMYHBIX CTpareruii BBIBOJA 3HAaHUH UM OOBSCHEHUS
MOJYYCHHBIX Pe3yNbTaroB (COOTHeCEeHO ¢ nHmuKkaropom 11K-4.3).

3. CTPYKTYPA U COAEP KXAHME JUCHUIIJINHBI

Pa3nen 1. Heuerkoe MogempoBaHue

Cemect Komneren-
P lyacos Jlureparypa

Ne HaumenoBanue Tembl / Buja 3ansaTus
/ Kype HUH

Tewma 1.1 "BBenenue B HeueTKHe MHOKECTBA

u omepauud Hax HUMH" BO3HMKHOBEHHE HEUYETKUX MHOMKECTB.
CoBpeMeHHblE TEHJCHLUHUU MCIIOAb30BaHUS HEYETKUX MHOXECTB B
CO3JIaHUU HHTETPUPOBAHHBIX HH(POPMAIIMOHHBIX cHCTeM. Hederkas
1.1 |moruka. Msrkue BblYMCIIEHUS. JIMHIBUCTHYECKas HEOIPEAEICHHOCTb. 5 2
Heuerkas noruka u teopusi BepostHocTed. Onpexnenenus. JuarpaMma
3ane. IlpexncraBnenusi. Jluarpamma  Benna.  XapakTepHCTHKH.
Omnepannu. CpoiictBa. OCHOBHBIE THITHI (DYHKIMH IPHHAICKHOCTH.
Heuetkue otnomenwust / Jlek /

1.1, J11.2, J12.1,
J2.2, 712.3, 12.4,
2.5

OIK-3, TIK
-4, TIK-1

Tewma 1.1 "BBeneHue B HeueTKHE MHOXKECTBA U OTIEPAIIUH HAT HUMU'":
IlepeMeHHBIC, MAacCHUBBI, CTPYKTypbl . Maremarndeckue 0a3oBbIe
¢yakmmuu. OYnrcTKAa KOMaHJHOW CTPOKH, YJAICHHE TEePEMEHHBIX.
OO0paboTka SJEMEHTOB MAacCHBOB: MHH, MaKC, CpeIHee 3Ha4yeHue, OIIK-3, IIK
MMOBOPOT MaTpHIIBL, TPaHCIIOHUPOBAHUE, JTUCKPUMUHAHT. -4, IIK-1
Apudmernueckue omneparun. Dopmar manHbIX. OKpyTIIEHHE YHCEI.
['eneparop umcnoBeix nocnenoBarenabHocTedl. KommuiekcHble uuncna.
JBymepHsie, TpexMepHbie rpadukn.LibreOffice / JIad /

JI.1, J11.2, J12.1,
J12.2,J12.3, J12.4,
J2.5

1.2

Tema 1.2 "Hederkas W JUHTBUCTHYECKas TiepeMeHHble. Heuerkwue
BEJIMYMHBI, YUCIIA U UHTEPBATHI"

OmnpenencHus HEYETKONH M JIMHTBHCTHYECKOH NepeMeHHBIX. Heuerkue
BEJIMYMHBI, YHUCJIAa W HWHTEPBATBI. TpEyrojbHbIE HEUETKHE 4YHUCIIA H OIK-3. TIK JI1.1, J11.2, JI2.1,
1.3 |tpameuueBuaHble  HeueTkne HUHTEpBaTbl. (OCHOBHBIE  3JIEMEHTHI 5 2 4 HI’(—I JI12.2,J12.3, J12 .4,

pabouero wHTepdeiica ™momynst Fuzzy Logic Toolbox makera ’ J12.5

MATLAB. Hasnauenue omnepanuii IJaBHOIO MEHIO U IIaHEJH
WHCTPYMEHTOB TMporpamMbl. [paduyeckre cpencTBa BU3yATH3alUU
pe3ynpTaToB HeueTkoro BeiBoaa B Fuzzy Logic Toolbox. / Jlex /




1.4

Tema 1.2 "Hederkas u JMHTBUCTHYECKas TiepeMeHHbIe. Heuerkwue
BEJIMYMHBI, YUCIIA U UHTEPBAIBI"

IMpouecc Heyerkoro moxaenuposanus B moxyne Fuzzy Logic Toolbox .
OCHOBHBIE CPEACTBA PENAaKTUPOBAHUS CHCTEM HEYETKOrO BBHIBOJA B
Fuzzy Logic Toolbox. Ipaduueckmii pemakTop IJIHMHIBHCTHIECKOU
HNepeMeHHOH M (YHKIMI NPUHAIISKHOCTH UX TepMoB. I'padmueckue
CpeACTBa aHaNM3a Pe3yNbTaTOB HEUETKOro BhIBOAA.Pemakrop cucrem
HeueTkoro BbiBoAa FIS. MopenupoBaHne cHUCTEM HEUYETKOrO BBIBOAA
tina y=x1"2*sin(x2-1) ny =x"2 / JIa6 /

OIIK-3, TIK
-4, IIK-1

JI.1, J11.2, J12.1,
J12.2,J12.3,J12.4,
J2.5

1.5

Tema 1.3 "OcHOBBI HEUETKOM JTOTHKH"

[loHATHEe HEYETKOro BBHICKA3bIBaHHMS W  HEYETKOTO  IpEeIuKara.
Hewerkne mnpeaukarel. OCHOBHBIE — JIOTUYECKHE  OINEpallid  C
HEYETKUMH BBICKa3bIBaHUSAMH. Jlormueckoe OTpHUIlaHWE HEYETKHX
BhICKa3bIBaHUM. Jlornmueckas KOHBIOHKIUS HEUYETKHX BBICKA3bIBAHUM.
Jlornyeckas  JHM3BIOHKIMS  HEYETKMX  BBhICKa3bIBaHMi. HeueTkas
uMmIUvkanus.  Hederkas  SkBuBaieHTHOCTh. [IpaBuia  HEYETKHX
npoaykiwmid. / Jlex /

OIIK-3, TIK
-4, IIK-1

JI1.1, J11.2, J12.1,
J12.2,J12.3,J12.4,
J2.5

1.6

Tema 1.3 "OcHoBbel HeuyeTKOM moruku" Peamms3amust CcHCTEMBI
HEYETKOrO  BBIBOAA JUIA  MOJCIMPOBaHHWS  CHTyauuu  Habopa
CIIOPTCMEHOB B KOMaHay. Pa3paboTka HEUETKUX IEePEMEHHBIX.
®opmupoBaHue IMpaBui BbIBoAA. [loBepxHocTH BhIBOAA. Mmwurarus
Mojienu. PazpaboTka HeueTKoW MOJENU ONpeNesIeHHs pa3Mepa YaeBbIX
B pecropane.PaspaboTka HedeTKuX mepeMeHHbIX. DopMupoBaHue
MpaBWJ  BbIBOAA. [lOBEpXHOCTH  BBIBOJMA.  VIMUTAalWsT  MOJEIH.
Pa3paboTka  ympaBIeHUECKHMX PEKOMEHIAUUH M0  MOTU(pHKAIUH
HEYETKHUX MOJICIICH.

/ JIab /

OIIK-3, TIK
-4, IIK-1

1.1, J11.2, J12.1,
J2.2, 712.3, J12.4,
2.5

1.7

Tema 1.4 "MogenupoBaHue CUCTEM HEUETKOTO BbIBOAA"

Ba3oBas apxuWTeKTypa CHCTEM HEYETKOro BbIBOJA. OCHOBHBIC 3TaIlbl
pa3paboTku HedeTkux Mojenei. dopmupoBaHHe 0a3bl NMPAaBHI CHCTEM
HedeTkoro BhIBona. Dazsudpumkanums (Fuzzification). ArperupoBanue
(Aggregation). AKTuBU3aLUAL (Activation). AKKyMyJIS1Us
(Accumulation). [dedassudukanus (Defuzzifica tion). OcHoBHbIC
ATOPUTMBI  HEUETKOTO BBIBoJA. Anroput™ Mammanun (Mamdani).
Anroputm  Cyrero (Sugeno). Ilpumepbl HCHONB30BaHUS CHCTEM
HEYETKOTO BHIBOJIA B 3aa4ax ynpasieHus. / Jlek /

OIK-3, TIK
-4, TIK-1

JI1.1, J11.2, J12.1,
J2.2, 712.3, 12.4,
2.5

1.8

Tema 1.4 "MopgenupoBaHue cUCTEM HeueTKOoro BbiBoaa" Paspaborka
HEYETKOW MOJICI PEryJIMPOBaHUS 3apabdOTHOW TIIaTrl M CHUCTEM
MPEMUPOBAHMS TIEPCOHATAa Ha TPEANPHATHH. PazpaboTka HEUeTKUX
nepeMeHHbIX. DOpMUPOBaHKE TPABHI BbIBOAA. [I0OBEPXHOCTH BBIBOJA.
WNmuranus mozenu. PaspaboTka ympaBleHUYECKHMX PEKOMEHIAIMHA IO
Mo (UKaIy HedeTkol Monenu. / JIab /

OIIK-3, TIK
-4, IIK-1

J1.1,J11.2, 2.1,
2.4

1.9

Tema 1.4  "MonenupoBaHue  CUCTEM  HEYETKOIo  BbIBOJA"
ArperupoBaHue (Aggregation). AKTUBHU3ALUS (Activation).
Axkymynsius  (Accumulation).  Jedassudpukanus (Defuzzification).
Anroputm Ilykamoro (Tsukamoto). Anroputm Jlapcena (Larsen). /
Cp/

10

OIIK-3, TIK
-4, IIK-1

JI1.1,J11.2, 2.1,
2.2, J12.3, 12.4

1.10

Tema 1.5 Pa3pabotka m-pyunkumii.llapamerpsr ¢yHxmuii  (input,
output). Jlornueckue OTIEPATOPHI. 1z Pabora c
tattmamu. @ynkmmn save u load. @ynxunn fwrite u fread. dynkim
fscanf wu fprintf. @ysxkuum imread u imwrite. O6paborka
n3oopakenuit. GUI-untepodeiic. [Toctpoenne GUI-rpadukos. / Cp /

OIIK-3, TIK
-4, IIK-1

J1.1, J11.2, J12.1,
J12.2,J12.4,J12.5

Pa3nen 2. HeiipoceTeBoe Moaenun

poBaHue

HaumenoBanue Tembl / Bua 3ansiTust

Cemectp
/ Kype

Yacos

Kommneren-
M

Jlureparypa

2.1

Tema 2.1 "IloHATHEe HEWpOHHOH ceTH, ee (YHKIMOHHPOBAHHE W
obyuenue. Knaccuguxkarms HelfpoHHBIX ceTei”

UckyccTBenHslii HelipoH. Mopnenb Heiipona. Heitponnas cerp (HC).
Tumer  HeiipoHoB. [Ipomecc oOydeHws HeipoHHOH cetn. basoBas
ucKyccTBeHHas ~ moxens.  [Ipumenenme HC.  Knaccndmxarms
HUCKYCCTBEHHBIX HEWpOHHbIX ceredl. Kpyr 3agay, pemaembelx c
MOMOIIBIO HEHpPOHHBIX ceTel. IIpumepsl peanmusanuu HEHPOHHBIX
cereit / Jlex /

OI1K-3, TIK
-4, TIK-1

J1.1,J11.2, 12.2,
2.3, J12.4, 2.5

22

Tema 2.1 "IlonsTHe HEHPOHHOW ceTH, ee (PYHKUMOHUPOBAHHE U
ooyuenne. Knaccudukanms  HelipoHHBIX — ceTeil"  PearmmsoBarh
HEWPOHHYIO CeTh II0 paclio3HaBaHWIO pycckux OykB. [logroroBka

OIIK-3, TIK
-4, IIK-1

JI1.1,J11.2, 2.1,
J2.3, 2.4




UCXOMHBIX JaHHBIX. [lomydenme nanHbIX. OOpaboTKa  JaHHBIX.
I'padmuecknit mHTepdeiic NNtool B makere. MonenmpoBaHHE CETH.
Obyuenue. Tpenuposka cetu. / JIab /

Tema 2.2 "Anroputmbl oOydeHust HeilipoHHoW cetu" IloaroroBka
2.3 |maHHBIX A7 oOydeHus. JIuHelHas ceTh. MHOTOCIOMHBIX MEPCENTPOH. 5 2
Pangnanpnas 6a3ucHas ¢pynkimsa. Cets Koxonena. / Jlek /

OIIK-3,IIK | JIL.1,JI1.2, JI2.1,
-4, IIK-1 J12.3,J12.4, J12.5

Tema 2.2 "Anroputmsl o0yueHus HeipoHHOH ceru" Pabora ¢

HEHpOHHOW  ceThl0 B KOMaHAHOM  pexume.  OO6oOuIeHHO-
54 |Perpeccronnan HediponHas cetb (GRNN). Co3ganme ceru. 5 5 OIIK-3,IIK | JI1.1,J11.2, JI2.2,
" | Cumymsanus. OKCIIEPUMEHTBI 1o BOCCTaHOBJICHHIO -4, TIK-1 J12.3,J12.4

MOCJIEeI0BATEIbHOCTH JaHHBIX. Pa3paboTka HEWpPOHHOH ceTw BuUAa

y=x"2./ JIab /

Tema 2.2 "AnroputMmbl oOydeHuss HelpoHHO# cetu" HMmeercs 100

Bxo1HbIX 3Ha4eHui X oT 0.1 go 10 c¢ marom 0.1 m cooTBeTCTBYyIOLINE

UM OIK-3. TIK JI.1, JI1.2, J12.1,
2.5 |3HaueHUs BBIXOJHOW MEPEMEHHOU y. 3aBUCUMOCTb Y OT X CJIEIIYIOIast: 5 36 4 HI’<—1 J12.2,712.3,J12.4,

y(x)=x"2-2x+1, y mnpuHamiexutr wuHTepBany [1..100]. IIporpammuO ’ JI2.5

peann3oBaTh M-CKPHIIT MO TeHepaluu NaHHBIX. [1oCTpouTh MOJENs Ha

OCHOBE HeitpoHHo# cetu. Haittu 3Hauenue y npu xNew =10.2. / Cp /

Tema 2.3 '"luOpuaHble HEHPOHHBIE CETH, UX OOy4YeHHE W

TioThIOBANTY N I ONK-3,TIK | JIL.1,J11.2, JI2.3,
2.6 |Heuerkmii HeHpoH. ApXHUTEKTypa HEUCTKOH (TMOpHAHOM) HEHpOHHOIM 5 2

N 9 . -4, TIK-1 J12.4, J12.5

CETH. OO0yuenue THOPHUITHOM HEHPOHHOM CETH. Sagaun

MIPOTHO3MPOBAHMS C TOMOIIIBI0 THOPHIHOM HelipoHHOH ceTH. / Jlek /

Tema 2.3 '"IuOpumHele HeHpOHHBIE CETH, WX OOy4YeHHE W

ucnons3oBanme”  OOmias  xapakrtepuctuka — pemakropa  ANFIS

aJIaNTUBHBIX CUCTEM HEHpPO-HEUEeTKOTo BbIBOJA. [loHsATHE HEHpOHHOM OIK-3. TIK JI1.1, J11.2, JI2.1,
2.7 |ceTH W OCHOBHBIE CHOCOOBI e€¢ 3amaHusi [HWOpUAHAs CeTh Kak 5 2 4 HI’(—I J12.2,J12.3, JI2 .4,

ananTUBHAsI CHCTEMa HEWpPO-HEYEeTKOro BbIBOAA. PenakTupoBaHue ’ JI2.5

Gazpl mpaBmi. PazpaboTka Heilpo-HeueTKOW MOJENH MPOTHO3UPOBAHUS
npuObLH nipeanpusTus. / JIab /

Tema 2.3 '"IuOpumHele HEHpOHHBIE CETH, WX OOy4YeHHEe W
2.8 |ucnonb3oBaHue" Pazpaborka HEUpPO-HEUETKOH MOJEIHN 5 20
MPOTHO3MPOBaHUs Kypca Bamor. / Cp /

OIIK-3, IIK | JI1.2,J12.1, JI2.2,
-4, IIK-1 JI2.3,J12.4

Tema 2.4 "Peanusauus HeHpOHHBIX ceTe Ha s3bike Python"
IMpumenenns s3pika Python s ananmmsa  maHHBIX.  JuTpnOyTHB
Anaconda. Pa6ora c¢ Jupyter Notebook. Bubmmoreka NumPy.

2.9 |bubmuoreka PANDAS. IIpeno6paboTka JTAHHBIX npu 5 2 OIIK-3, TIK | J11.2, J12.1, J12.4,

. -4, TIK-1 J2.5
MOJICTTHPOBaHHK. MHOTOMEpHbIH aHamu3. [lapcWHr nmaHHBIX C BeO-
crpanui. bubmmorexa matplotlib. bubnmoreka scikit-learn. Mopens
Ha OCHOBE ClIydaifHoro neca. / Jlex /
Tema 2.4 "Peanuzauuss HeHpOHHBIX ceTel Ha s3bike Python" MaccuBsl
B Python. bubmuoreka NumPy. Crucku, mMaccuBbl. MIMIOPT MaHHBIX OIK-3. TIK JI1.1, JI1.2, JI2.1,
2.10 |u3 DOmnextpoHHO#W Tabmuipl. bubmmoreka PANDAS. Tloctpoenue 5 2 4 HI’<—1 J12.2,J12.3, J12 .4,
cBogHOW Tabmuuel. Ipadpukum B matplotlib. Axumanus rpadukos. ’ J2.5
IMTaker imagemagick. Momyins Celluloid. / JIa6 /
Tema 2.4 "Peanu3aums HEHpOHHBIX ceTed Ha s3bike Python"
Oo6paboTtka maHHbIX ¢ momomnsio Pandas m SQL Server. bubnmoreka
211 scikit-learn. OmnucarenbHas cTarucTuka. IIpOrHO3MpPOBAaHME JAHHBIX. 5 6 OIIK-3, TIK 11,7123, 2.4

AnexBarHOoCTh ~ Mojeiu.bubmuorexka  BeautifulSoup.  Bubamoteka -4, TIK-1
PyBrain. bu6mmotexa Tensorflow. bubmmorexa Keras. Helipocers mis
aHaTM3a KOMMEHTapHeB Ha KuHopenensun IMDb. / Cp /

.1, J11.2, J12.1,
2.12 | /3auér/ 5 o |OUKS3 TIKY )5 103 4,
-4, TIK-1 s

4. POHJ] OLIEHOYHBIX CPEJICTB

CrpykTypa U comepkaHue ()OHIA OIEHOYHBIX CPEICTB JJIS MPOBEACHHS TEKYIIEH M IPOMEKYTOUHOH aTTeCTalliH IPEICTaBICHB B
Ipunoxennn 1 k pabodeit mporpaMmMe AUCIUIUIAHEIL.

5. YAEBHO-METOJUYECKOE 1 THOOPMAIIMOHHOE OBECHIEYEHHME JTUCIIUITJINHBI

5.1. OcHoBHas1 JuTEpaTypa

ABTOpBL, | 3arnasue W3 narenscTBO, ros | Konug-Bo




ABTODBI, 3arnaBue H3parenscTBO, 1O Komnnu-Bo
JI1.1 |IlaBnosa, A. 1. HHdopMaoHHBIE TEXHOJIOTUH: OCHOBHBIE HoBocubupck: https://www.iprbooksho
TIOJIO’KEHUS TEOPUH UCKYCCTBEHHBIX HEHPOHHBIX Hosocubupckuii p.ru/87110.html
ceTei: y‘le6HO€ rmocooue rocynapc’rBeHH])H‘;I HeOl‘paHl/I‘leHHblﬁ
YHUBEPCUTET 3KOHOMHKH H JOCTYII I
ynpasnenuss « HUHX», 3aperHCTPUPOBAHHDIX
2017 II0JIB30BaTCICHU
JI1.2 | Benozeposal. U., Heuerkas noruka v HeifpoHHBIE ceTH: yueOHOe Jlunenk: JIunenkui https://biblioclub.ru/inde
Ckymues JI. M., nocobue roCyIapCTBEHHbIIT x.php?
Kononoga 3. A. EeIaroruuecKuii page=book&1d=576909
yauepcureT um. [L.I1. HEOIPAHUICHHbIH
Cemenoa-Tsu-11lanckoro, AOCTYI T
2017 3apEruCTPUPOBAHHBIX
0JIb30BaTeNei
5.2. JlonoJHUTeNbHAS JTUTEPATypa
ABTODBI, 3arnasue UznarenscTBO, TO Komnnu-Bo
JI2.1 | Memepsikos B. B. 3ana4u 1o CTaTHCTHKE U perpecCHoHHOMY aHamu3y | Mocksa: Juamor-MU DU, https://biblioclub.ru/inde
¢ MATLAB: cOopHuUK 3a/1a4 ¥ yIpaKHEHHH 2009 x.php?
page=book&id=136083
HEOTpaHUYEHHbIN
JOCTYII JUTS
3aperucTPUPOBAHHBIX
T10JIb30Barenen
JI2.2 | Tamymkus H. E. BbICOKOYPOBHEBBIE METO/IBI TIPOTPAMMHPOBAHUSL: PocroB-Ha-Jlony: FOxubiit | https://biblioclub.ru/inde
SI3BIK TIporpammupoBanmst MatLab: yueOank (benepanbHbIN x.php?
yHmBepentet, 2011 page=book&id=241037
HEOTpaHUYEHHBIN
JOCTYII JUTst
3apEruCTPUPOBAHHBIX
T0JIb30BaTeNen
2.3 [TporpaMMHbIe IPOAYKTHI K CHCTEMBI: KypHAT TBeps: https://biblioclub.ru/inde
HenTprporpammMcucTem, x.php?
2017 page=book&id=459225
HEOTpaHUYEHHBIN
JOCTYIL JUTst
3apEruCTPUPOBAHHBIX
NoJIb30Bareseit
J12.4 [Topoxanuna, E. U. Heiiponnsie cetu: yuebHOEe mocodue Camapa: [ToBomxckuii https://www.iprbooksho
roCyIapCTBEHHBIN p-ru/75391.html
YHHUBEPCHUTET Heor‘paHl/llleHHblﬁ
TETIEKOMMYHUKAINNA 1 JOCTYII I
unpopmariku, 2017 3apETHCTPUPOBAHHBIX
MOJTb30BaTEINeH
JI2.5 | Komkugsko B. T, OcHoBsl nporpaMmupoBanus B cucteme MATLAB: | Taranpor: FOxHbrit https://biblioclub.ru/inde
[Nanbraes A. U. y4eOHoe mocodue dbenepanbubIi x.php?
yHuBepcuTeT, 2016 page=book&id=493162
HEOTpaHUYEHHBIN
JOCTYII JUTst
3apEeruCTPUPOBAHHBIX
0JIb30BaTeNeH

5.3 IlpogeccuonanbHbIe 0a3bl JAHHBIX M MH(OPMaLOHHbIE CIIPABOYHbIE CHCTEMBbI

NCC Koncynprant [Tiroc

TTopTan uCKycCTBEHHOTO MHTEIIEKTA. - http://www.aiportal.ru/

ITopran TtunuuHOro mporpammucra tproger.ru. Pasnen HoBoctw, crarem W oOydwaromue Marepuaisl
TOpPUTMax HCKYCCTBEHHBIX HEMPOHHBIX CeTel. - https://tproger.ru/tag/neural-network/
OdurnansHast JOKyMEHTaLUs 6ubmmoTexn scikit-learn. Monyns
learn.org/stable/auto_examples/index.html#neural-networks

OdunuansHas ToKyMeHTaIus oubnnoreku pybrain. - http:/pybrain.org/docs/index.html
Pycckoszpranas nokymenrarnus Keras. - https://ru-keras.com/home/

O6yuaronue Marepuansl noprana tensorflow. - https://www.tensorflow.org/tutorials

HC

O PasHOBUAHOCTAX H

- https://scikit-

5.4. IlepeyeHb MPOrpaMMHOT0 obecTieYeHu s

Onepauunonnas cucrema PEJl OC
LibreOffice
Python




5.5. quﬁﬂo-MeTounqecmle MaTepuaJibl 1Jd CTYACHTOB ¢ OrPAaHUYCHHBIMHA BO3MOKHOCTSIMU 310POBbSI

IIpu HE0oOXOOMMOCTH IO 3aiBICHHIO OOYYAIOMETOCS C OrPaHHMYCHHBIMH BO3MOXHOCTSIMU 37I0pPOBbS y4eOHO-METONUUYECKHE
Marepualbl MpPeOCTaBISIOTCS B (OpMax, aganTHPOBAaHHBIX K OTPaHUMYCHHAM 310POBbS M BocHpusaTHs uH(popmarmu. s nmm c
HapyImICHUSIMA 3peHMs: B (opMme aynuodaiina; B medaTHOH QopMme yBeTHMYCHHBIM IIpupToM. s JTUI ¢ HapymICHUSMH CIyXa: B
(opMe DIIEKTPOHHOTO IOKYMEHTa, B medarHod ¢Qopme. s JUm ¢ HapyMICHHSMH OIIOPHO-JBHTATENIFHOTO ammapara: B (opme
3JIEKTPOHHOIO JOKYMEHTa; B eUaTHOH opme.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

ITomerienust isi BceX BHIOB PabOT, MPEIyCMOTPSHHBIX YYCOHBIM ILIAHOM, YKOMIUIEKTOBaHBI HEOOXOJWMOW CHEIHATH3UPOBAHHOM
y4eOHOIT MeOeThIO M TEXHUIECKUMU CPENICTBAMH O0yUSHHS:

- CTOJIBL, CTYJIbSL,

- IEPCOHAITBHBIA KOMITBIOTEp / HOYTOYK (IIEPEHOCHOI);

- IPOEKTOP;

- 9KpaH / UHTEepaKTUBHAS TOCKa.

JlabopaTtopHble 3aHATHA TPOBOAATCS B KOMIIBIOTEPHBIX KilaccaX, pabodyhe MecTa B KOTOPBIX O0OpYJOBaHBI HEOOXOIUMBIMU
JIUIIEH3NOHHBIMHU /WK CBOOOTHO paclipOCTPaHsAEMbIMH ITPOrPaMMHBIMH CPEACTBAMHU M BBIXOJIOM B IHTEpHET.

7. METOAUWYECKHUE YKA3AHUA JJIAA OBYYAIOIIUXCA IO OCBOEHHIO U CIIUMITJINHBI

MCTOJII/I‘-IGCKI/IC YKazaHus 10 OCBOCHUIO JUCHHUIIIIMHBI IIPEACTABJICHBI B HpI/IJ'IO)KeHI/II/I 2K pa60‘I€f/‘I nporpamMmme JUCHUIIIIUHBI.




Mpuiaoxenne 1

®OHJ OHEHOYHbIX CPEACTB
1. Onuncanne nokasaresieil ¥ KpUTEpHeB OLCHNBAHUS KOMIIETEHIIMII HA Pa3IHYHbIX 3TANAX HX
(opMHpPOBaHNS, ONIUCAHUE LKA OLlCHMBAHUSA

1.1 Kputepun olieHUBaHUST KOMITETCHIIUHA

3VH, cocrasagromniue
KOMIIETEHIINIO

ITokazaTenu ollcHUBaHUS

Kpurepun ouenuBanus

Cpencrsa
OLIEHUBaHUS™

OIIK-3: CnocobeH NpPUMEHATh W MOJUPUIMPOBATH MAaTEMAaTHUSCKUE MOJENIM Ui pelieHUS 3aaad B o0iactu
po(heCCUOHANTBHON IEATEIbHOCTH

3: M3y4YaeT OCHOBHYIO U IOTIOJHHUTEIBHYIO | IIOJIHOTA U COAEPKATeIHHOCTh 3 (1-29)
WHCTPYMEHTAJIbHBIC JUTEPATypy, JEKIMOHHBII MaTepHa, OTBeTa Ha ompoce, 3auete, ymenue O (1-20)
CpeACcTBa MOJCIMPOBAHMS | HCTIONB3YeT MpodecCHOHANbHBIE 0a3bI MPUBOJIUTH MPUMEPHI, YMEHHUE
HEUYETKUX MHOXXECTB U JaHHBIX JUI U3yYEHUSI METOJIOB OTCTauBaTh CBOKO MO3UIINIO;
HEHPOHHBIX ceTer peLICHNs CTaHAAPTHBIX 3a/a4 COOTBETCTBHE OTBETOB MaTepuanam
npodecCHOHATBHON NESATEHLHOCTH C JIEKIUH ¥ yueOHOM TUTepaTyphl,
npumenenueM KT mpu monroroBke k| cBemeHUsM 13 HH(POPMAIMOHHBIX
3a4eTy U OIpocy pecypcos UHTepHET;
V: MIPUMEHSIET METOMBI H MPaBUIFHOCTH IPUMEHEHHS 11033 (1-10)
IIPUMEHSTh COBPEMEHHBIE | HHCTPYMEHTAJIBHBIE CPENCTBA IS METOJI0B U HHCTPYMEHTAJIBHBIX 13 (1-8)
NpOrpaMMHBIE CPELICTBA peuieHust CPEIICTB B JIAOOPATOPHBIX U
IUIS MOZCTTUPOBAHUS 71a00paTOPHBIX, MPAKTUKO- MPAaKTUKO-OPUEHTUPOBAHHBIX
HCUYCTKUX MHOXECTB U OPUCHTUPOBAHHBIX 33ZIaHPII>i 3aJaHHAX,
CcO31aHusA HeﬁpOHHBIX B IMPpOLICCCC MOACTIUPOBAHUA HCYETKUX
cerel MHO>XECTB U HEPOHHBIX CETEH B
CTaHJAPTHBIX 3a7a4ax
po(heCCHOHATIBHOM IeATENbHOCTH
B: MIPUMEHSIET METObI PEIICHHUS 00beM ¥ HHAUBUYAILHOCTD 1033 (1-10)
HaBBIKaMH (POPMHUPOBAHUSA | CTAHAAPTHBIX 33734 MPOPECCUOHATHFHON | BEITIOTHEHUS 3aJaHVsI C 13 (1-8)

CHCTEM HEYETKOrO
JIOTHYECKOTO BBIBOJIA,
Ppa3JIMYHBIX CTpATEruil
BBIBOZIA 3HAHUN U
00BSACHEHHS MTOJTyUYEHHBIX
pe3yabTaToB

JesITeIbHOCTU B 1a0OPaTOPHBIX,
MPAKTUKO-OPUEHTUPOBAHHBIX 3aJJaHUSIX
C UCIIOJIb30BAaHUEM COBPEMEHHOTO
WHCTPYMEHTapHs;

aHAIM3HUPYET MOTyYeHHbIE PE3YIbTaThI

HCIIOJIb30BAaHUEM COBPEMEHHOIO
WHCTPYMEHTapus;
KOPPEKTHOCTh HHTEPIIPETALIUA
MIOJIYYEHHBIX PE3YyJIbTaTOB B
3a/laHUA

TIK-1: Cnocoben CO6I/IpaTL JaHHBIC, UCCIICAOBATh U pa3pa6aTLIBaTL MAaTeMaTU4YCCKHUE MOJCIIN U METO/bI, AJITOPUTMbI U
IIporpaMMHOC o0OecrieueHre 10 TEMaTHKE MMPOBOJAUMBIX HAYYHO-HUCCICAOBATCIILCKUX ITPOCKTOB

3: M3y4aeT OCHOBHYIO U IOTIOJHHUTENBHYIO | IIOJIHOTA U COAEPKATEIbHOCTh 3 (1-29)
MaTeMaTHYECKHUIl anmapar | JINTEpaTypy, JEKIUOHHBINA MaTepuall, OTBeTa Ha ompoce, 3auete, ymenue O (1-20)
HEYETKUX MHOXECTB U UCTIONIb3YeT NpOodecCHOHAIbHBIE 0a3bI MIPUBOJUTH IPUMEPHI, YMEHUE
HEHPOHHBIX ceTeit JAHHBIX JUIA U3YYE€HUS MAaTEMaTUYECKH | OTCTauBaTh CBOIO MO3ULIUIO;

anmnapaTr HEYETKUX MHOYKECTB H COOTBETCTBHE OTBETOB MaTepHallaM

HEHUPOHHBIX CETEH ITPU MOATOTOBKE K JIEKIIA ¥ y9eOHOH JIUTepaTyphI

3a4eTy U oIpocy
v MIPUMEHSAET METOIbI U [IPaBUIBHOCTb IPUMEHEHUSA 11033 (1-10)
paspabatbiBaTh HEHpO- WHCTPYMEHTAJIBHBIE CPENICTBA IS METOJIOB U HHCTPYMEHTAJIbHBIX 13 (1-8)

HEYETKUE MOJIEIIU C
IIOMOIIIBIO
WHCTPYMEHTAIBHBIX
CPEICTB MOJCITHPOBAHUS

pelieHus
1ab0pPaTOPHBIX, MPAKTUKO-
OpPUEHTUPOBAHHBIX 33JJaHUI

B IIpoIIecce pa3padoTKH HEUPO-HEUETKUX
MOJIEJIEN B CTAaHIAPTHBIX 3ajjauax
npo(hecCHOHANBHON IEATENbHOCTH

CPEIICTB B TAOOPATOPHBIX U
MPaKTUKO-OPUEHTUPOBAHHBIX
3aJJaHNsX;




B:

HaBBIKAMHU
IPOTrpaMMUPOBaHUS
HEeHpOo-HEYETKUX
aIrOpUTMOB

MPUMEHSIET METO/IBI PEIICHHSI
CTaHJAPTHBIX 33134 MPOGhECCHOHATLHON
JIeSITEILHOCTH B JIAOOPATOPHBIX,
MPaKTHKO-OPUCHTUPOBAHHBIX 3aTaHHUIX
C MCIOJIL30BAHUEM COBPEMEHHOTO
HHCTPYMCHTapHS;

AHAJM3UPYET MMOJYICHHBIC PE3yIIbTaThI
pa3paboTku

00BbeM ¥ HHAMBUYAIBHOCTD
BBITIOJTHEHUS 331aHUS C
UCIIOJIb30BaHUEM COBPEMEHHOIO
WHCTPYMEHTapHS;
KOPPEKTHOCTh MHTEPIPETAINH
MOJy4E€HHBIX PE3YJIbTaTOB B
3aJaHuu

1033 (1-10)
113 (1-8)

TIK-4: Crocoben CO31aBaTh U NMNOAACPKMUBATL CUCTEMbI HCKYCCTBCHHOI'O MHTCJIJICKTAa Ha OCHOBC HeﬁpOCGTCBLIX MOI[GJ'ICI71 nu

METO/I0B
3: M3y4YaeT OCHOBHYIO U IOTIOJTHHUTEIBHYIO | IIOJIHOTA U COAEPKATeTHHOCTh 3 (1-29)
MHCTPYMEHTAJIbHBIE JUTEPATypY, JEKLHOHHbIN MaTepHa, OTBETa Ha ompoce, 3auete, ymenue O (1-20)
CpeCcTBa MOJCIHPOBAHMS | HCTIONB3YeT MpodecCHOHANBHBIE 0a3bI MPUBOIUTH IPUMEPHI, YMEHHUE
HEYETKUX MHOXKECTB U JAHHBIX JUIA U3y4YEHUST METOJIOB OTCTaMBaTh CBOIO MO3UIIHIO;
HEHPOHHBIX ceTer peLICHNs CTaHAAPTHBIX 3a1a4 COOTBETCTBHE OTBETOB MaTepranam
podeCCHOHATILHON TEeATeTFHOCTH C JIEKIUH ¥ y9eOHO! JINTepaTypHl,
npumenenueMm KT npu noarotoBke k| cBeeHUAM M3 HHOPMALIMOHHBIX
3a4eTy U OIpocy pecypcos UHTepHET;
V: MIPUMEHSET METOJIBI U MIPaBUILHOCTH PUMEHEHHS 1033 (1-10)
NPUMEHSATh COBPEMEHHBIE | HHCTPYMEHTAIbHBIE CPEACTBA IS METOAOB ¥ HHCTPYMEHTAIBHBIX J13 (1-8)
IIpOrpaMMHBIE CPELNCTBA perenus CPEIICTB B JIAOOPATOPHBIX U
JUTS. MOZICTTUPOBAHUSI 1a00paTOPHBIX, MPAKTUKO- MPaKTUKO-OPUEHTUPOBAHHBIX
HEUYETKUX MHOXKECTB U OPUEHTUPOBAHHBIX 3aJaHUI 3aJaHUsAX;
CcO31aHusA HCﬁpOHHbIX B IMPpOLICCCC MOACTIUPOBAHUA HCYETKUX
cerei MHOXXECTB U HEUPOHHBIX CETEU B
CTaHJAPTHBIX 3a7a4ax
npodecCHOHAIBHON e TeIbHOCTH
B: MIPUMEHSIET METOBI PEIICHUS 00BeM ¥ MHANBHUTYaTbHOCTh 11033 (1-10)
HaBBIKaMHU (QOPMUPOBAHUS | CTAaHAAPTHBIX 337a4 MPOGECCHOHANBHON | BBIOJTHEHUS 3aIaHUS C 13 (1-8)

CUCTEM HEYETKOIO
JIOTHYECKOTO BBIBOAA,
Ppa3JIMYHBIX CTpATEruil
BBIBOJIa 3HAHUI U
00BSICHEHHS IOTY4YEHHBIX
pE3yJIbTaTOB

JesITeIbHOCTU B 1a0OPaTOPHBIX,
MPaKTUKO-OPUEHTUPOBAHHBIX 3aJaHUAX
C UCIIOJIb30BAHUEM COBPEMEHHOI'O
WHCTPYMEHTapHs;

aHAJTM3UPYET MOJyYCHHBIE PE3YIbTATHI

WCTIOJIb30BaHUEM COBPEMEHHOTO
WHCTPYMEHTapus;
KOPPEKTHOCTh UHTEPIpEeTaIN
MOJTy4YEHHBIX PE3yJIbTAaTOB B
3aJaHuU

O — onpoc; 3- 3auem 11033 - npaxmuko-opuenmuposanuvie 3a0anus K 3avemy JI3 — nabopamopmvie

300aHUA;

1.2. [llkana onieHUBaHUS
Tekymuii KOHTPOJb YCIIEBAEMOCTH M TPOMEXYTOYHAas aTTeCcTallMs OCYIIECTBIAETCS B paMKax
HaKOMUTENbHOM OambHO-peiTHHrOBOM cuctemsbl B 100-0anipHoi 1mkane:

50-100 6amnoB (3auer)
0-49 Gamnos (He3auer)

2. TunoBbie KOHTPOJIbHbIE 32JaHUS MU UHbIE MATEPUAJIbI, HEOOXO0AUMBIE /IJIl OLleHKH 3HAHMIA,
YMeHH i, HABBIKOB H (HJIM) ONBITA /IeSITEJILHOCTH, XaPAKTEPU3YIOIIHX 3TANbl ()OPMHUPOBAHUS
KOMIIETEHIUIl B Mpollecce 0CBOEeHNs 00pa30BaTeIbHOIl NPOrpaMMbl
Bomnpoch k 3auety

RROoOo~NoO~WNE

12.

®dazzudukanus (Fuzzification).
ArperupoBanue (Aggregation).
AxtuBu3anus (Activation).
Axkxkymyssius (Accumulation).
Hedazzudukanus (Defuzzifica tion).
OcHOBHBIE AJITOPUTMBI HEYETKOTO BbIBOJIa. AsiroputM Mamaanu (Mamdani).
OCHOBHBIE AJITOPUTMBI HEUETKOT0 BbIBoJa. Anroputm Llykamoto (Tsukamoto).
OcCHOBHBIE aJITOPUTMBI HEUETKOTO BhIBOa. Anroputm Jlapcena (Larsen).
OCHOBHBIE AJITOPUTMBI HEYETKOTO BbIBOAA. Anroput™ CyreHo (Sugeno).

0.  HckyccTBeHHBIH HelipoH. Mopens HelipoHa.
1.  Heiiponnas cets (HC).

Turbel HEMPOHOB.




13. [Ipomiecc oOyueHust HEUPOHHOM CETH.

14.  ba3oBas MCKyCCTBEHHas MOJIEb.

15. [Tpumenenne HC.

16.  Knaccudukarus HCKYCCTBEHHBIX HEHPOHHBIX CETEH.
17. Kpyr 3amau, peniaeMbix ¢ TOMOIIBIO HEHPOHHBIX CETEH.
18. [TonroroBka qanHbIX st 00yderust HC.

19. Jluneitnas HC.
20. Mpmuorocnoiinas HC.

21. OO0yueHue nepcenTpoHa.

22.  PamgmanpHas 6a3ucHas GpyHKIUA.

23. Cetp Koxonena.

24.  Heuetkuii HEHPOH.

25.  ApxuTekTypa HeueTKou (TMOpUIHOI) HEUPOHHOM CEeTH.
26. ANFIS- aganTuBHBIE CHCTEMBI HEHPO-HEYETKOTO BBIBOJIA.
27. OOyueHue ruOpHUIHON HEHPOHHOW CETH.

28.  Ilpumenenus si3pika Python miis ananm3za 1aHHBIX.

29. Peanuzanus HelipoHHBIX ceTel Ha si3bike Python.

TunoBbie NMPAKTUKO-OPUCHTUPOBAHHBIC 3a/IaHUA K 3a4YE€TYy

HC c npsimoit nepenaveii curnana. Peanusanms noruueckod ¢pynkuuum "1N".
HC c npsimoii nepenaueii curnana. Peanuzanus noruueckoit ¢yukiuu "MIIA".
HC c npsimoit nepenaveii curnana. Peanmsanus nornyeckoit pynkuuu "HE".
[IpakTuka npumenenus 6ubanoreku NumPy B Python.

[Ipaktuka npumenenus 6ubanorexkn PANDAS B Python.

[IpakTuka npumenenus 6ubanoreku BeautifulSoup B Python.

[Ipaktuka npumenenus oudmmorekn Matplotlib B Python.

[IpakTuka npumenenus 6ubmuoreku Scikit-learn B Python.

[Ipaktuka npumeHenus 6ubmmorexku PyBrain B Python.

0. [Ilpakruka npumeHenus oudnuotrexu Tensorflow B Python.

BOoo~NoOR~WNE

Kpurepun oueHuBanmsi:

- 50-100 OGammoB  («3auer»): — W3BJIOKECHHBIA Marepuaid (aKTHYeCKH BEpeH, HaM4nhe TIIyOOKHX
MCUEPIIBIBAIOIUX 3HAHUH B 00beMe MPOiIeHHON MPOrpaMMbl IUCIIUILIMHBI B COOTBETCTBUH C MIOCTABICHHOM
porpaMMoOil Kypca Leibio 0OydeHUs; PaBUIbHBIC, YBEPEHHBIC JCHCTBHS MO MPUMEHEHHUIO TOyYeHHBIX
HaBBIKOB U YMEHUH NPH PELICHUH TPAKTUKO-OPHUEHTUPOBAHHOTO 33JJaHUsl, [PAMOTHOE U JIOTHYECKHU CTPOitHOe
M3JI0KEHUE MaTepHalla IIPU OTBETE, YCBOEHUE OCHOBHOW M 3HAKOMCTBO C JIOIIOJIHUTEIIHOM JINTEPATypOH;

- 0-49 GamnoB («He3adeT») — OTBETHI HE CBSI3aHBI C BOMPOCAMH, HaJIMYME TPyOBIX OLIMOOK B OTBETE,
HETIOHUMAaHWE CYIIHOCTH H3JIaraéMoro BOINPOCA, HEYMEHHE MPUMEHSTh HABBIKM M YMEHHUS TPU PEIICHUH
MPAKTUKO-OPUEHTHUPOBAHHOTO 3a/1aHUs, HEYBEPEHHOCTb M HETOYHOCTh OTBETOB Ha JIOTIOJIHUTEIbHBIE U
HABO/ISIIIHE BOIIPOCHI.

ITepeyeHb BONPOCOB 1151 ONMpoca

CymectBytot 11 HC nonHoneHHo UMUTUpYIOLIHE ONOJIOTHYECKHUEe HEHPOHBI?
Yro Takoe cuHanc?

Urto Takoe nepcentpoH?

Kak hopmupyercst 6a3a mpaBui CUCTEM HEYETKOTO BBIBOJIA?
Kakue Bbl 3HaeTe HHCTpYMEHTHI pa3paOb0TKU HEYETKUX MOJIENei?
[TpuBenure knaccudukamonssle rpynmnst HC.

Kaxkue Tumel 3a1a4 criocobna permuts HC?

[TpuBeauTe MpUMEPHI pauaIbHBIX 0a3UCHBIX ()YHKIUHA.

KaxoBa pons mosryderust ook 00ydeHus?

0.  Jns gero ctpost kapTsl Koxonena?

1. UTto Takoe HeUEeTKU HEUpOH?

12.  Jlns yero HyxHbI THOpuHBIEe HC?

RBR O NN E



13. Kaxk mposectn ananm3 pesyasratoB HC mocie oOydenus/camooOydaeHus?

14.  Kaxk BbI MOHUMAETE AANTUBHOCTH MPH pa3zpaboTKe Mozemnei?

15.  KakoBsl mpaBuia (GOpMHUPOBAHUS UCXOIHBIX JAHHBIX U MOJAETUPOBAHUSA?
16.  I'me moxHO monyunts datasets npu paspaborke Mojeneit?

17. Kaxkue Bpl 3HaeTe MHHCTpyMEHTHI pa3padoTku u npumeHeHus HC?

18.  HasoBure coBpeMeHHBIE TEHICHLIMU B 00JACTH UCKYCCTBEHHOTO MHTEIIICKTA.
19. Yo sBisieTcs IEPBOMCTOYHMKOM IS H3ydeHus oubnmmorek B Python?

20. s gero nyxubl 6nbmmorexu Keras u Tensorflow? Onu pa3paboranbl TonbKo Ai1s si3bika Python?

Kpurepuu onennBanus:

. 1 Gamnn BeIcTaBMIsIETCS OOYYAIOUIEMYCsl, €CJIM U3JI0’KEHHBIM MaTepuai pakTUYeCKH BEpeH U
JIOTUYECKU OOOCHOBAH.
. 0 GayuToB, €CJIM OTBET HEBEPHBIH.

MaxkcumaiibHOE KoJimuecTBo 0auios: 20
JlaGopaTopHble 3a1aHust

Jlaboparopnoe 3amanue No 1.
1. 3anummuTe Mo MpaBuIaM AITOPUTMHUYECKOTO SI3bIKA BBIPAKECHUS !

X+¥ X- %,
) x-1/2 xy

x+ <
6) +z)———:
a

1+
m
B) (xn)m+2+xn .

{2 + )"
Doy, &
8

m _ pra-n

e _ o271 ru

|¥1+1

2 [onyunts pynkuuu f, g, z:

xe[-2; 2], h=02, -1}, g=cos’(3x), z=2x"-3x7+1;

3 3amaTh MaTpHIly A ¢ TOMOIIBIO ONEePALi KOHKAaTeHAIHH:
325 -1,07 2,34

o) &

10,10 0,25 —4,78

504 -7,79 3,31
4 Crenepupyiite MaccuB B pazmepom 3x3 co cirydaifHBIMU 3JIeMEHTaMH, PaBHOMEPHO paclpe/ieIeHHBIMU Ha
untepsaie ot 0 1o 1.
5 3agarte MaccuB C, HCHIONB3YsI OTEPALUIO MHACKCAIIMU M OJHY U3 (DYHKIUIT: Ones Uil Zeros.
6 JlaHBI MaTPUIIBL:

21 -1 3 23
A=(3 1 2} B=|{-2 T 2|
21 -1 -4 1 5
1. BerauciauTs:
1) cymmy matpun A u B;

2) pazHocTh MaTpullbl B u A;
3) moseMeHTHOE MPOU3BEACHNE MATPHIL;



4) MaTprYHOE IPOU3BEACHNE MATPHIL;
5) xBagpat MaTpuIlsl A (YMHOXKUTBH MaTpuily A camy Ha ce0s);

7 Iocrpoiite rpaduk GyHKIMY:

fInx + x°, xe[1; 7], wmar 0,4;

8 [octpoiite nBa rpaduka B paMKax OJHUX OCEH KOOPJIUHAT:

y- e X2

z=arctg( x*2) . x €[ 0,47 ]

Cnenaiite HagmucH Ha OCSX, 3aroJIOBOK Ui rpaduKka, MOSICHUTENbHYIO HAANKCh HAa PUCYHKE. 3ajaiite
CaMOCTOSITEIILHO THII JIMHUN U 1IBET.

9 IMoctpouts rpaduku GyHKIHH y(X) U Z(X) B pa3HBIX MOJ001ACTIX OJHOTO Tpadudeckoro okHa. HTepBaIbI
W3MEHEHHS ISl X OTNPENIEIUTE CAMOCTOSITEIIBHO.

10 [ocTpoiiTe MOBEPXHOCTD:

Ioctpouts rpaduk GyHKIME Z(X,y)=x*+Yy? Ha oTpe3ke [-3;3] ¢ marom 0.15.

Jlaboparopnoe 3ananue No 2
[IpoekTupoBanue cucrteM tTuna Mamanu

. 3,r=x12-5in[}{2—1]|
Pa3paboTka cucTeMbl HEYETKOTO JIOTMYECKOTO BBIBOJAA, MOJEIHPYIOIICH 3aBUCUMOCTD ,

ipe[-7 3] nps[-44.1.7]

[IpoekTupoBaHue cHCTEMbl HEUETKOTO JOTMYECKOro BBIBOJA HAa OCHOBE TIpaduyeckoro u3oOpakeHus
YKa3aHHOM 3aBUCHUMOCTH.
[IpoekTupoBaHue cUCTEMBI HEYETKOTO JIOTHYECKOTO BBIBO/IA B Moylie Fuzzy.

Jlaboparopnoe 3aganue Ne.3
[IpoexTupoBanue cuctem tTuna Cyrano

. 3,r=x12-5in[}{2—1]|
Pa3paboTka cucTeMbl HEYETKOrO JIOTHYECKOTO BBIBOJAA, MOJICIHPYIOIIEH 3aBUCUMOCTH ,

* E[_?'S]'KE SEelov] . MonenupoBanue ¢ moMoIibio 6a3bl 3HaHUN B Moyne Fuzzy.

Jlaboparoproe 3ananue 4

ITpoexTupoBanue cucrem tumna CyraHo

MonenpoBanue HEYETKOM CHUCTEMBI, OTOOPAXKAIOUIYI0 3aBHCHUMOCTh MEXIY NEpEMEHHBIMH X U Yy
(3aBHCHMOCTB y = X"2).

JlaGopatopHoe 3ananue Ne 5
Pa3pabotka Heuetkoil Monenu «Habop 0ackeTO0IMCTOB B KOMaHy», allTOPUTM BbIBOJIA — THIa MaMaHH.

JlaboparopHoe 3aganue Ne 6

Pa3paboTka HeueTKON MOJeNnu ompeeieHus pa3Mepa YaeBbIX B pecTopaHe (kade) 3a y:kuH. OCHOBBIBAsICh
Ha HWHTYUTHUBHBIX [MPCACTABICHUAX HOCETUTEIIEN PECTOPAHOB, BCJIWMYHHA CYMMbI YAaCBbIX HEC ABJISACTCA
MOCTOSIHHOM U 3aBUCHUT OT HECKOJIBKHX MapaMeTpoB, HAMpHUMeEp, OT KayecTBa OOCTY)KUBaHUS U KayecTBa
MPUTOTOBJICHUSI 3aKA3aHHBIX OJIO]I.

Jlaboparopnoe 3ananue No 7

Pa3paboTka HEUeTKOW CHCTEMbI OPTaHU3aAIUH U PErYITHPOBAHUS 3apa00THOM MIAThl K CUCTEM TPEMHUPOBAHUS
IIepCOHAaja Ha IPEAIPUSITUH.

Brimutata mpeMuii B KaueCTBE MOOIIPEHHS MOXKET OCYIIECTBIISITHCS 32!

- 00pa3110Bo€ BHITIOJHEHUE TPYJIOBBIX 00513aHHOCTEN;

- MOBBIIICHUE MPOU3BOANUTCIBHOCTH TPYyAa,

- yIydIIeHNe KauecTBa MPOIYKIIHH;

— MIPOJIOJDKUTEIIBHYIO U O€3yIpeuHyIo paboTy;

- HOBATOPCTBO B TPY/C;

- JIpyTrue NOCTHKEHHUs B paboTe, ycTaHABIMBaeMble NPaBUIaMH BHYTPEHHETO TPYAOBOTO PACIOpPSIKa,
yCTaBaMHU Y TIOJIOKEHUSMU O TUCIUILINHE, IeHCTBYIOIIUMHU B OpraHU3aIiH.



Jlaboparopnoe 3amanue Ne 8

1 BeimosnHuTe mepepayy JBYMEPHOI'O MacCHMBa B KadecTBe aprymenTta (ynkmuu SumSquare(), 3apaHee
pasmemierroro B \WWorkspace:

1) Mas1|2x2];

2) Mas2|3x3].

Paccunraiite OCHOBHBIE CTATUCTHUECKHE NIOKA3aTENIN JIEMEHTOB MacCHBa.

20
S=2

2 IloacuuTaiite cymMmmy psiga -l moka & =20

3 Tpebyercs moACYATATh CYMMY JIeMEHTOB MaccuBa a = [1 23 4 5 6 7 8 9]; uckiroyast 2JICMEHT ¢ HHIEKCOM

S.

4 Tloctpouts rpaduku GyHKIUH (IPOAYMaTh CAaMOCTOSITENILHO MapaMeTpsl U ux 3HadeHus). CocraButh M-

¢aiin-cuenapuii. Mcrons3zoBars pyHkimu pol2cart (monsipubie KoopauHathl), plot3, comet3.

5 HanummTe QyHKINIO, 3aIMCHIBAIOILYIO/CUUTHIBAIOLIYIO CTPOKY YHcell B (aiis, pa3ieaeHHbIX MpoOeIoM.

BriBecTH CyMMy UMCIIOBBIX JaHHBIX.

6 Hanmcate nporpaMmy, BEIUKCISIONIYIO cpeAnuii 0ami cryaenta. [Ipemqycmorpers 2 crioco6a BBOAA TaHHBIX:

[Tonp30BaTenb MOKET B KOHCOJIM BBOJIUTH UMS CTYJACHTA, Ha3BaHUE INPEIMETa W IMOJYYEHHBIH Oayl WiH

cuntath u3 Xlsx-daina (MS Excel). 3anucars nadopmanmio B dai.

7 Peanmzanus GUI-porpaMmsl, BRIYHCISAIONIEH apu(METHUECKUE OTIepalliy Ha/l ABYMS YMCIIaMHU.

8 [Toctpoenue rpadukoB yepe3 GUI-untepdetic.

Kpurepun oueHuBaHmsi:

- (st KaXa0ro 3aaHusl):

10 6. — 3a1aHKE BBITOJTHEHO BEPHO;

9-7 6. — ipu BBITIOJTHEHUH 3a/IaHUS OBLIN JTOMYIIICHBI HETOYHOCTH, HE BIIUSIONINE HA PE3YIIbTAT;
6-4 6. — Ipu BHIMIOJIHEHUH 3aJJaHHsI ObLIH JOMYIICHBI OIINOKY;

3 - 1 6. — mpu BHIMOIHEHUHU 3a/1aHUSI OBUTH JIOMYILEHBI CYIIECTBEHHbIE OIIMOKH;

0 6. — 3aaHue HE BBIITOJHEHO.

MaxkcuManbsHOe KonudecTBo 6amios - 80.

3 MeroanuyecKkue MaTepuaJibl, ONpeleJsoluue npoueaypbl OeHUBaHUs 3HAHU, YMEHUH, HABBIKOB H
(M1H) ONBITA AEATEJIbHOCTH, XaPAKTEPU3YIOIIUX 3TAaNbl JOPMHUPOBAHUA KOMIIETECHIH I

ITpornetypsl OlleHUBaHMSI BKIIFOYAIOT B c€0s TEKYLMI KOHTPOJIb M IPOMEKYTOUHYIO aTTECTALHIO.
Tekymuii KOHTPOJIb YCIIEBAEMOCTH IIPOBOJUTCS C UCIIOIB30BAHUEM OLIEHOYHBIX CPEJCTB, IPEICTABICHHBIX
B . 2 JJaHHOTO MNpPWJIOXKEHUs. Pe3ynbTaThl TEKYIIEro KOHTPOJIA JOBOAATCA O CBEIEHHUS CTYIEHTOB IO
IIPOMEKYTOUYHOM aTTECTALUU.

IIpoMeskyTOoUHast aTTecTAlUsI IPOBOIUTCA B hopMe 3ayeTa.
3ayeT NMPOBOAUTCS IO OKOHYAHMM TEOPETUYECKOro OOydeHMs [0 Hadajla 3K3aMEHALMOHHOM CeccHH B
NUCbMEHHOM Buje. KomnuecTBo BOIpPOCOB B 3aJaHuU — 3 (2 TeopeTHYecKHX BoIpoca M 1 NpakTHKO-
OpHEHTUPOBaHHOE 3ajaHue). [IpoBepka 0TBETOB U OOBSIBIEHUE PE3Yy/IbTaTOB IPOM3BOAUTCS B J€Hb 3a4eTa.
Pe3ynbrarhl arrectanuy 3aHOCSTCS B 3a4ETHYIO BEJJOMOCTb M 3a4E€THYIO KHWXKKY cTyAeHTa. CTyleHThI, He
MPOLIEIIINE MPOMEXKYTOUHYIO aTTECTAINIO IO TPaUKy CECCUH, TOJKHBI IMKBUAUPOBATDH 3a/10JKEHHOCTD B
YCTaHOBJICHHOM IOPSAKE.



Ipuio:xkenue 2
METOIUYECKHUE YKA3AHUSA 10 OCBOEHUIO JUCHHUIIJIMHBI

Y4eOHBIM IJIaHOM MTPETYCMOTPEHBI CIICAYIOIINE BUIBI 3aHITUMN:

- JIEKLIUH;

- 1abopaToOpHBIE 3aHATHSL.

B xoze NEeKUMOHHBIX 3aHATUHA pPACCMATPUBAIKOTCA TEOPETUUYECKHE BONPOCHI € YYETOM IPAKTHKO-
OPUEHTUPOBAHHOCTH M3y4aeMOW JUCIUIUIMHBI, JAIOTCS PEKOMEHJALUU JJIs CaMOCTOSTEIbHON paboThl U
MOJITOTOBKE K TAOOPATOPHBIM 3aHATHSIM.

B xo1¢e 1abopaTOpHBIX 3aHATHI YIITYOISIOTCS M 3aKPETUISIOTCS 3HAHUS CTYJICHTOB MO Py PAaCCMOTPEHHBIX
Ha JIEKIMSIX BOIPOCOB, PAa3BUBAKOTCSA HABBIKM HEHPO-HEUETKOIO MOJEIMPOBAHMS U IPOrpaMMHUPOBAHMS,
MIPUMEHEHHS METOJIOB M1 MHCTPYMEHTApHs Pa3pabOTKU MOJICIICH.

[Ipu moAroToBKe K JIaOOPaTOPHBIM 3aHATHUSM Kax bl 00yYaroIUics TOMKEH:

— U3yYUTh PEKOMEHIOBAHHYIO YUEOHYIO JTUTEPaTYPY;

— U3YYUTh IPAKTUYECKHE IPUMEPBI, PACCMOTPEHHBIE HA JICKLUSX.

B mporiecce moAroToBKH K JIA0OPATOPHBIM 3aHITHSIM CTYACHTHI MOTYT BOCIOJb30BaThCS KOHCYIbTAIMSIMU
MIPENo1aBaTeIs.

Bomnpocel, He paccMOTpeHHBIE Ha JEKIUSX M J1a0OpaTOPHBIX 3aHATUSX, JOJDKHBI OBITH HM3y4YCHBI
CTYICHTAMH B XOJI€ CaMOCTOSTEILHON paboThl. KOHTPOIL CamMOCTOSITENbHON pabOThl CTYICHTOB HAaJ
y4eOHOU MporpamMMoi Kypca OCYILECTBISETCS B XOJI€ 3aHATUN METOJOM OMpoca WM TP BHIMOTHEHUU
nabOpaTOpHBIX 3aJlaHUHd C y4YETOM WHIUBUAYATHHOCTH MPEJICTABICHHOTO pPEIICHUSI. B xoze
CaMOCTOSITENILHOM pabOThl KaXIbl CTYIEHT O005f3aH MNPOYUTaTh OCHOBHYIO U IO BO3MOXHOCTHU
JOTIOJIHUTEIBHYIO JIUTEPATYPY MO H3Y4aEMOM TEME, JOONOJHUTh KOHCHEKTHI JIEKIMI HEAOCTAIOIINM
MarepuaioM, BBIIMCKAMU M3 PEKOMEHJOBAaHHBIX IIEPBOMCTOYHUKOB. BBIIENINTh HEMOHSITHBIE TEPMUHBI,
HAWTH MX 3HAYEHHUE B HUUKIONECIUYECKUX CIOBAPSX.

JInsi TOATOTOBKM K 3aHSATHSAM, TEKYHIEMY KOHTPOJIIO U MPOMEXKYTOUYHOM aTTECTAllUU CTYJIEHTbl MOTYT
BOCTIOJIb30BaThCS AJICKTPOHHO-OMOIMOTEYHBIMU CHCTEMaMHU. Takke 00ydaroniuecs: MOT'yT B3STh Ha JIOM
HEOOXOIUMYI0 JHUTEepaTypy Ha aOOHEMEHTE YHHBEPCUTETCKONW OMOIMOTEKH WM BOCIOJIb30BATHCS
YUTAJIbHBIMU 3aJIaMH.



