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1. HEJIX OCBOEHUA JTUCHUTIINHBI

1.1locBoeHue O6y‘{a}OIHI/IMI/ICH COBPEMEHHBIX METOJOB MAIlIMHHOT'O 06yqu1/m JUIST CUCTEM MHTCJUICKTYAJIbHOI'O aHaJIn3a JaHHBIX.

2. TPEBOBAHUA K PE3YJBbTATAM OCBOEHUA JUCITUIIJIMHBI

IIK-1:CnocofeH aganTHpoBaTh H NPHMEHATh MeTO/bI U AJITOPUTMbI MAIIMHHOIO 00y4eHHUsI /1 pellleHHus] NPHKJIaJAHbIX 32124 B
Pa3JIMYHBIX NPeAMETHBIX 00J1aCTAX

INK-2:Cnocoden PYKOBOAUTH MPOCKTAMHU MO CO3TAHUI0O CUCTEM UCKYCCTBEHHOI'0 MHTEJIEKTA C IPUMEHCHUEM HOBbLIX METOA0B H
AJITOPUTMOB MAITUHHOT'O Oﬁy‘leHI/Ifl CO CTOPOHBI 3aKa34YUKa

B pe3y/bTaTe 0CBOCHUS JUCHHMILIMHBI 00Y4AIOLIMIiCS 10JKeH:

3HaTh:

OCHOBBI MAIIHHHOTO 00y4eHus (CooTHeceHo ¢ uHaukaropom ITK-1.1)
HOBBIE METO/IbI ¥ AJITOPUTMBI MAIIIMHHOTO 06y4YeHust (CooTHeCeHO ¢ nHauKkaropom ITK-2.1)

YMeTh:

[OPUMEHATH METOJIBI U AITOPUTMBI MAIIHHHOTO 00YYIEHHUsI JUIS PEIEHUS] IPUKIIAJIHBIX 3a/1a4 (COOTHeCeHO ¢ uHaukaropom I1K-1.2)
PYKOBOJIUTE pa3pabOTKON apXUTEKTYPhl KOMILIEKCHBIX CHCTEM MCKYCCTBEHHOIO MHTEJUIEKTA CO CTOPOHBI 3aKa34nKa (COOTHECEHO ¢
uHaukaropom I1K-2.2)

Baanern:

HaBBIKAMH aaNTallid METOAOB U AITOPUTMOB MAallIMHHOTO OOYYEHHS JUTS PeIleHus] MPUKIaIHBIX 33/1a4 B IPOQeCCHOHAIBHOM chepe
(cootHeceHo ¢ uHauKaTopoM ITK-1.3)

HaBBIKAMH PYKOBOJICTBA CO3/IaHUEM KOMIUIEKCHBIX CHCTEM HCKYCCTBEHHOTO MHTEIUICKTa C IPUMEHEHNEM HOBBIX METO/IOB U alTOPUTMOB
MAIIMHHOTO 00y4eHHs (COOTHECEHO ¢ nHaAnKaropoM I1K-2.3)

3. CTPYKTYPA U COAEPKAHUE JUCIUIIJINHbBI

Kox HanmeHoBaHue pa3/e10B H TeM /BH] 3aHATHSA/ Cemectp / | Hacos Komneren- JlutepaTtypa
|_3aHsATHS Kvpc 1K

Pazgen 1. OCHOBBI MAIIMHHOTO 00y4YeHHUSI

11 Tema 1. 3agaun ¥ UHCTPYMEHTAPUN MAIIMHHOTO O0yYEHHUS. 2 2 [K-1 TIK-2 JI1.1J11.2J12.1 J12.2
MammmHHOE 00y94eHHe 3aKTIouaeTCs B U3BICICHUN 3HAHUN 13 2.3
JaHHBIX. JTO Hay4Has 00JIaCTh, HAXOASIIAsICA Ha
HepecedeHnH CTATHCTHKH, HCKYyCCTBEHHOTO HHTEIUICKTA U
KOMIIBIOTEPHBIX HAYK U TaKXKe U3BECTHAs KaK IPOTHO3HAs
aHAIINTHKA WK CTaTHCTHYecKoe oOydeHue. B mocienHme
ro/ibl IPUMEHEHHE METOA0B MAIlIMHHOTO 00Y4eHUs B
TIOBCETHEBHOM JKI3HHU CTAII0 OOBIIEHHBIM siBIIeHUEM. /JIek/

1.2 Tema 2. 2 2 TIK-1 IIK-2 JI1.1 J11.2J12.1 J12.2
[IporHo3upoBanme 3aAepKKU PEHCOB IyTEM CO3TaHUS MOJIEITH J2.3
MAIMHHOTO 00y4YeHHSI.

Python siBisleTcst onHuM 13 Hanbosee MOMYISAPHBIX A3BIKOB
nporpaMmMupoBaHus B Mupe. OH IMIMPOKO UCTIOIB3YeTCs B
COO0O0IIECTBE CIEIHAIMCTOB M0 00pabOTKe U aHAIHU3Y TaHHBIX
JUIS MALITMHHOTO OOYYEHHUS M CTATUCTHYECKOTO aHAIIN3A.
BrimosiHeHre 3a0anuii ¢ ncmoib3oBanneM Python, Anaconda,
Tensor Flow, SciPy, NumPy, MatalibPlot. /TTp/

1.3 Tema 1. 2 2 TIK-1 TIK-2 JI1.1 J11.2J12.1 J12.2
AHanu3 TaHHBIX KIUMATa C 3alMMCHBIMU KHIDKKaMu AZUre. J12.3
3amucHble KHIDKKU AZUre — 3To obsiagHast miathopma st
CO3JaHUs U BHINOJHEHMS 3alUCHBIX KHIDKeK Jupyter. Jupyter
— 370 cpena Ha ocHoBe IPython, o6nergaromas
WHTEPAKTHBHOE MPOTPaAMMHPOBAHUE U aHAIH3 JAHHBIX C
HCTIOJIb30BaHUEM Pa3IMYHBIX SI3BIKOB MPOTrPAMMHUPOBAHHSL.
BrimosiHeHME 3a1aHui ¢ ncmoabp3oBanuneM Python, Anaconda,
Tensor Flow, SciPy, NumPy, MatalibPlot. /TTp/




Paznen 2. MeToabl MAIIUHHOTO 00y4eHUsI

2.1

(regression).

[enp knaccuUKALUU COCTOUT B TOM, YTOOBI
CIIpoTHO3UpOBaTh MeTKY Kiacca (class label), koropast
MpeaCTaBiIsieT co00it BEIOOP U3 3apaHee OTPEICIICHHOTO
CIIMCKa BO3MOXHBIX BApUAHTOB. L[elib perpeccuu cocTouT B
TOM, 4TOOBI CIIPOrHO3UPOBATH HENPEPHIBHOE YKCIIO UITH YUCIIO
¢ mraBaromieit Toukoii (floating - point number), eciiu
HCIIOJIB30BATH TEPMUHBI IIPOTPAMMUPOBAHHUS, HIIH
BeIecTBeHHOE gucio (real number), ecitd rOBOPUTH A3BIKOM
MaTeMaTHYECKUX TePMUHOB. /JIek/

Tewma 3. MeTo bl MALTMHHOTO OOYYEHUS C YYUTEIICM. 2
EcTh JiBe OCHOBHBIE 33/Ia4l MAIIMHHOTO O0Y4EHUSI C
yaurenem: kiaaccudukanus (classification) u perpeccus

2 IK-1 IIK-2

JI1.1 J11.2J12.1 J12.2
J12.3

2.2

Tema 3. AHanu3 TOHAJIBHOCTH OT3BIBOB ¢ Keras. 2
Keras — 3to APl HelipOHHBIX ceTel BBICOKOTO YPOBHS,
HAITMCAHHbIH Ha s13b1Ke PYthon, KoTopslii BBIIOIHSAETCS B
JIOTIOJTHEHHUE K JIPYTUM WHCTPYMEHTaM IITyOOKOTO 00y4eHHUsI.
BelnonHenue 3a1anuii ¢ uenois3oBanueM Python, Anaconda,
Tensor Flow, SciPy, NumPy, MatalibPlot. /TTp/

2 TIK-1 IIK-2

JI1.1 J11.2J12.1 J12.2
J12.3

2.3

Tema 4. OueHka HeolpeaeIeHHOCTH KIacCU(PUKATOPOB. 2
Hcnonp3oBanne nutepdeiica scikit-learn maet Bo3aMokHOCTD
BBIYUCIIUTD OLICHKH HEOIPEACICHHOCTH POTHO30B.
BrimosiHeHME 3a0anuii ¢ ncmoiabp3oBanneM Python, Anaconda,
Tensor Flow, SciPy, NumPy, MatalibPlot. /TTp/

2 TK-1 IIK-2

JI1.1 J11.2J12.1 J12.2
J12.3

2.4

MareMaTH4ecKie OCHOBBI MAaIIMHHOTO 00yuenus /Cp/ 2

164 TK-1 IK-2

JI1.1 J11.2J12.1 J12.2
J12.3

2.5

- /3auét/

4 IK-1 IIK-2

JI1.1 J11.2J12.1 J12.2
J12.3

4. ®OHJ OHEHOYHBIX CPEJICTB

CtpyKTypa u cozepkaHue (oHIa OLEHOYHBIX CPEACTB JUIS MPOBEICHNUS TEKYIIeH 1 IIPOMEXYTOYHOH aTTeCTallly IIPEACTABIICHBI B
IMpunoxennu 1 x pabodeit mporpamMMe TUCIUILINHEL.

5. YYHEBHO-METOAMYECKOE U THO®OPMAINIMOHHOE OBECIIEYEHHUE JUCIHUITINHBI

5.1. OcnoBHas 1UTEpPaTYypa

ABTOpBI, COCTaBUTEIH 3arnaBue WznarenscTBO, ro Konuu-Bo
JI1.1 |Bpunk X., Puuapac [I., |Mammnaoe o0yueHue Canxr-IlerepOypr: ITurep, | https://ibooks.ru/reading.
®depepond M. 2017 php?
short=1&productid=3554
72 HeorpaHUYEHHbIH
JOCTYII JUIst
3aperucTpUPOBAHHBIX
T10JIb30BaTeNIeH
JI1.2 |BoponuHa, B. B., Teopust U IpaKTHKa MAIIHHHOTO 00yueHus: yueOHoe |ViupsHoBck: Yissanosckuii | http://www.iprbookshop.r
MI/IXQBB, A. B., rnocooue FOCYHapCTBeHHLIﬁ u/106120.html
Slpymknna, H. T, TEXHUYIECKUI yHUBEpCUTET, | HEOTPaHIMICHHBI TOCTYII
Casitos, K. B. 2017 UTS 3aPETHCTPUPOBAHHBIX
ToJIb30BaTeNei
5.2. lonoiHUTeIbHAS JIUTEpaTypa
ABTOpBI, COCTaBUTEIH 3arnaBue WznarenscTBO, 01 Konunu-o
J2.1 |Emenbsuos A. A. IMpuknanaas MHGOPMATUKA: SKypPHAI Mocksa: Cuneprust [IPECC, | https://biblioclub.ru/inde
2006 X.php?

page=book&id=120298
HCOFpaHquHHbIﬁ ﬂOCTyl’[
JUIS 3apErUCTPUPOBAHHBIX
MOJIb30BaTeNeH




ABTOpLI, COCTaBUTECIIN 3armaBue H3ﬂaTeJ'H>CTBO, rog Kommu-Bo

JI2.2  |Kyausos, 1O. . WHTEIeKTyallbHBIC CHCTEMBI: y4eOHOEe Toco0ue Junenk: JIuneukuit http://www.iprbookshop.r
roCyapCTBEHHBbIH u/55089.html
TEXHUYECKAH YHUBEPCUTET, | HEOTPaHMICHHBINH JOCTYII
OBC ACB, 2014 JUISL 3apETUCTPUPOBAHHBIX
THoJIB30BaTeNei
2.3 [Iaxra Humast MarnuaHoe o0y4etue u TensorFlow Camnkr-IlerepOypr: [Turep, | https://ibooks.ru/reading.
2019 php?

short=1&productid=3652
70 HeorpaHUYEHHBII
JOCTYH JJIs
3aperucTpUPOBAHHBIX
10J1b30BaTEICH

5.3 Ilpo¢eccuonanbHble 6a3bl JAHHBIX H MH(POPMANIMOHHBbIE CIIPABOYHbIE CHCTEMBI

HarmonanbHast 3nexrpornas 6ubnuorexa (HOB) - https://rusneb.ru/

Koncynprant+

lapant

5.4. IlepeyeHb MPOrpaMMHOI0 ofecreyeHust

Python

Anaconda

Tensor Flow

SciPy

NumPy

MatalibPlot

5.5. YueOHO-MeTOAMUYECKH E MaTepuaJibl 1JM CTYACHTOB ¢ OrPaHUYC€HHBIMHA BO3MOKHOCTAMM 310POBbHA

[Ipu HE0OXOAUMOCTH TO 3asBICHHUI0 OOYYAIOMIEroCs C OTPaHWYEHHBIMH BO3MOXKHOCTSIMH 37I0POBBSI Yy4eOHO-METOJHUYECKHE MaTepUalIb
MPEIOCTABISIIOTCS B hOopMax, aIalTUPOBAHHBIX K OTPAaHUYEHHSM 30POBbS M BOCTIpHATHA HHGopMarmu. st M1 ¢ HapyIIeHUSIMA 3PSHNS: B
¢dopme ayanodaiina; B neyaTHoil popmMe yBelIUYeHHBIM HIpUQTOM. J[Js UL ¢ HApyIIEHUIMHU ciIyXa: B ()OpMe DJIEKTPOHHOIO IOKYMEHTA; B
neyatHOH dopme. [J1s M1 ¢ HAPYIIEHUSIMA OTIOPHO-/IBUTATENBFHOTO anmnapara: B popme 3JIeKTpOHHOTO JOKYMEHTa; B IIEYaTHOH (hopMe.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOYJIST)

[Tomenienust 11 Bcex BUIOB paboT, MPETyCMOTPEHHBIX y4eOHBIM IJIAHOM, YKOMILIEKTOBAHbI HEOOX0AUMOM CIIeHATM3UPOBAHHON y4eOHOH
MeOeINbI0 U TEXHHYECKUMH CPEICTBAMH O0YUCSHHUS:

- CTOJIBI, CTYJIbA;

- IEPCOHANBHBII KOMIIBbIOTEP / HOYTOYK (IIEPEeHOCHOIT);

- IPOEKTOP, 3KPaH / UHTEPaKTUBHAs IOCKA.

HpaKTI/I‘ieCKI/IC 3aHATHUA IIPOBOAATCS B KOMIIBIOTCPHBIX KJlacCax, pa601me MECTa B KOTOPBIX 060py;{03a1-u>1 HGO6XOI[I/IM]>IMI/I JIMIICH3 MOHHBIMHA
H/HAIH CBO60,E[HO PacpoCTpaHAEMbIMU MIPOTPAMMHBIMU CPEACTBAMU U BBIXOJIOM B I/IHTepHeT.

7. METOAUYECKHUE YKA3ZAHUA JJIA OBYYAIOIIIAXCA 11O OCBOEHHUIO JUCHUTIVIMHBI (MO/Y JIS)

Meroaudeckue ykazaHUs 110 OCBOSHHIO NUCLUILIMHBL IpeJicTaBiieHbl B [IpunoskeHnu 2 k padoueil mporpaMMe JUCIUILUINHBIL.




®OH/J ONEHOYHbLIX CPEIACTB

IIpunoxenue 1

1. Onucanune nmokasarteiieii U KpUTepHeB OLEHUBAHUS KOMIETEHIMI HA Pa3jJMYHBIX 3Tamax HUX

(hopMupoBaHUsl, ONIUCAHHE IIKAJ OLlEHUBAHUSA

1.1. [lokxazarenu U KpUTEPUU OLICHUBAHUS KOMITETEHIHI:

3VH, cocrasisromnie
KOMIIETEHIUIO

IToka3aTenu oLeHUBaHUS

Kpurepun
OLICHUBAHMS

CpencTtBo
OLICHUBAHMSI

IIK-1: CnocobeH amanTHpPOBaTh U

MNPUMECHATHL MCTOJbI U aJITOPUTMbI MAIlIMHHOI'O O6yquI/IH JJIsL

3aJa4 B pa3JIMIHbIX NPEAMCETHBIX obmactsax

peuicHusA MPpUKIaJHBIX

3. OCHOBBI MAIIMHHOTO OOYYEHHs | 3HAET COJEp)KaHWE alropuTMa | MOJHOTA n|T3 —  TecToBBIe
o0yueHus oe3 YUHTENS. | COAEPKATEIBHOCTD 3amanua (1-10), 3 —
OCHOBHBIC 3a/1a4H, pellacMble C | OTBETa BOIIPOCHI K  3a4eTy
MOMOIIBIO aropuTMa OOy4YeHUs | yMeHHe npuBoauth | (1-14)
C yduTeseM, pa3sHOBHIHOCTH | IIPUMEPHI
3amad  KiIacCH(pUKanmuu  TpU
MaIIHHHOM o0yueHHH,
CoJIepKaHne anropuT™Ma
00ydeHUs C yIuTeIeM
Y. TOpuUMEHATP  METOAbl ¥ | NPUMEHSET HW3BECTHBIC METOMBI | MOJHOTA n | [I3 — npakTndeckue
ANTOPUTMEI MAIIMHHOTO | pealH3aluu QITOPUTMOB | COJEPXKATEIHHOCTD 3amanus (1-2)
o0yJeHus JUTs pemieHus | oOy4deHns c y4duTeneMm, | OTBeTa
NPUKIIAJIHBIX 33134 W3BECTHBIE METOJbl peasi3aluy | yMeHHe MIPUBOJIUTH
ANITOpUTMOB  o0y4eHust  0e3 | mpumepsl
YUUTeNS YMEHHE CaMOCTOSTEIBHO
HaXOJIUTh peuieHue
MOCTABJICHHBIX 3a/1a4
B. HaBbIKaMU ajanTalnuy METOIOB | OOBSCHAET OCHOBHYIO  HJICIO | MOJHOTA u | [I3 — npakrtuueckue
W aNropuTMOB  MalIMHHOTO | Merona  knaccupukanmmu — «k | comepKaTerabHOCTb samanus (1-2)
0o0yJeHus JUIs pemieHus | OmKalImx coceneil», MOACHIET | OTBETa
TIPUKITTHBIX 3a7aq B | TpeOOBaHHWS, NpPEABIBISACMbIE K | YMEHHE TIPUBOJHUTH
pogeccCHOHaNbHOI chepe HaOopaM JaHHBIM AJI OOYUCHUS, | IPUMEPHI

OLICHUBACT
o0yueHus

Ka4y€CTBO MOACIN

YMEHHUC CAMOCTOATCIBHO
HaXOoIUuThb pemeHue
IIOCTaBJICHHBIX 3a/1a4

IIK-2. CnocobeH pyKOBOIUTH MPOEKTaMHU IO CO3JaHHMI0 CHCTEM HCKYCCTBEHHOTO HHTEIJIEKTa C

MCETOAOB 1 AJITOPUTMOB MALIMHHOT'O 06y11eH1/151 CO CTOPOHBLI 3aKa34nKa

MPUMEHCHUEM HOBBIX

3. HOBBIE METOJbl M AITOPUTMBI | 3HAET OCHOBHYIO MO IMHEHHBIX | MOJHOTA u|T3 —  TectoBble
MaITMHHOTO 00yUeHUs METOJIOB MAIIMHHOTO OOy4YeHUSs, | COIEPIKATEITHHOCTh 3amanus (1-10), 3 —

METO/IbI u ITOPUTMBI | OTBETa BOIIPOCHI K  3a4eTy

Npe/BapuTebHON  00paboOTKH | yMeHHe npuBoauth | (15-27)

JIAaHHBIX B MAIIMHHOM OOY4Y€HHH, | IIPUMEPHI

MacimTabupoBaHue OO0YJaromero

U TECTOBOT0 Habopa
Y. pykoBOAMTh  pa3pabOTKOil | mpuMeHseT KJIaCTEpU3aLHIO | ITOJIHOTA u | [13 — upakruyeckue
APXUTEKTYPBI KOMIUICKCHBIX | JaHHBIX npu MAalInHHOM | COAEPIKATEIbHOCTh 3ananus (3-4)
CHCTEM HCKYCCTBEHHOro | oOydeHmn 0e3  yduTens W | OTBeTa
MHTEJUIEKTa co CTOPOHBI | AITOPHTM arJIOMepaTUBHON | yMeHHUE TPUBOJIUTH
3aKa34nKa KJIacTepU3allil B MAaIIMHHOM | IIPUMEPHI

o0y4eHnu 6e3 yauTels YMEHHUE CaMOCTOSTEIHHO

HaXOJIUTh pelieHue
MOCTABJICHHBIX 3aJ1a4

B.  HaBblkKaMM  PYKOBOJCTBA | UCIOJb3YeT MAaKEeThl IPOrpamM | MOJHOTA u | [I3 — npakTuueckue
CO3/1aHUEeM KOMIUIEKCHBIX CHCTEM | JJISl peIIeHHsS 3a1a4 COJIEPKATEITBHOCTD saganus (3-4)
HCKYCCTBEHHOTO HMHTEIUIEKTa C oTBeTa
NIPUMEHEHUEM HOBBIX METOJIOB U yMeHHe TIPUBOJUTH
ITOPUTMOB MAaIIMHHOTO HpUMEpbI
o0ydeHust YMEHHE CaMOCTOSTEIIHHO

HaXOoIUuThb peueHue
IIOCTaBJICHHBIX 3aJ1a4

1.2 IIkanel oLleHUBAHUA:



TGKYH_II/Iﬁ KOHTPOJIb YCIICBACMOCTU H TIPOMCKYTOYHASA AaTTCCTAlUA OCYIICCTBIIKICTCA B paMKax

HaKOIHUTEJIbHON OAJITbHO-PEUTUHTOBOM cucTeMbl B 100-0aibHOM nTKae:

50-100 6amnoB (3auer);
0-49 6annos (He3ayer).

2. TunoBble KOHTPOJIbHBIC 3alaHU U/ MHbIC MaTE€pUuaJibl, HeOGXOJII/IMLIe AJIs1 OHCHKH 3HaHHﬁ,

YMeHMi, HABbIKOB H (MJIH) ONbITA JAeATeJIbHOCTH, XaPAKTEPU3YIOIIMX 3TaNbl (JOPMUPOBAHUA KOMIIETEHIM I
B Ipolecce 0CBOEHHs 00pa30BaTe/bLHON NPOrpaMMbl

RO ~NoO MWD E

11.
12.
13.

14.
15.
16.
17.
18.

19.
20.
21.
22,
23.
24,
25.
26.

27,

0.

Bonpocsl k 3auery
OcHoBHas ujest, CoaepKaHue alropuTMa ooydeHus 0e3 yuuTens.
OcHOBHBIE 331auH, pelIacMbl€ C IIOMOILBIO AJITOPUTMA OOYUEHUS C YUUTEIIEM.
PazHoBuaHOCTH 3a/1a4 KJIacCU(PUKALMY IPU MALTMHHOM OOYYEHUH.
OcHoBHas ujesi, CoJIepKaHNe ATOPUTMA O0YUCHHUS C YUUTEIIEM.
Ha3znauenue 3aa4 perpeccuy pu MalimiHHOM OOY4€HUU.
OcHOBHBIE 33/1a4H, PeLIacMbIe C TIOMOIIBIO alropUuTMa 00ydeHus 0e3 yuuTes.
Ha3zoBuTe n3BeCTHBIE BAM METO/bI pealln3allui aJIrOPUTMOB O0YUYEHHUS C YUUTEIIEM.
HazoBuTe n3BecTHBIE BaM METO/Ibl peaIn3alliy aIrOpUTMOB 00yUeHUs 0€3 yUUTEs.
OOBSCHUTE OCHOBHYIO HJICHO MeTO/Ia KitaccupuKaiuu «K OmmKaiImmx coceei.
OCHOBHBIC MTapaMETPbI, ONPEACISAIONINE TOYHOCTh IPOTHO30B, METOAA KiacCupuKanuu «K OmmKaimmx
cocenein.
[Tosicuute TpeOoBaHus, peAbABIIAEMble K HA0OpaM JaHHBIM JJIsi O0y4EHUsI.
Kak oneHnBaeTcst kauecTBo Mojieiau 00yueHus?
Kak cioxHOCTh MOJI€/IM 00YUYEHUS ¢ YUUTEIEM 3aBUCHUT OT TAKUX XapaKTEPUCTUK KaK «HEA000y4eHHE» U
«mepeoOyueHue»?
OcHoBHast ujest IMHEWHBIX METOJJOB MAIIMHHOTO 00Y4YEHHUS.
MeTobl ¥ aIrOPUTMBI ITPEBAPUTENIbHON 00pa0OTKH JaHHBIX B MALLIMHHOM OOyUY€HHH.
MacmrabupoBanue 00y4aromiero # TeCTOBOro Habopa.
Ha3zoBuTte MeTO/bI CHUKEHUS Pa3MEPHOCTH HAOOPOB JTAHHBIX U1 MAIIMHHOI'O O0Y4EHUsl.
Kaxue BO3M0OXKHOCTH ITPEeI0CTABIISIET METO/T aHaJIN3a IVIaBHBIX KOMIIOHEHT ITPU MAIlIMHHOM 00y4eHuu 0e3
yauTens?
Kaxue BO3MOXKHOCTH IpeoCcTaBIseT METO/ (PaKTOPU3aLUU HEOTPULATENbHBIX MATPUIL] IPY MAITUHHOM
o0yueHuu 6e3 yuurens?
[TosicuuTte conepkanue 3aaun KJacTepu3allii JaHHBIX PU MAIIMHHOM 00y4eHUU 0e3 yuuTes.
[TosicHUTE OCHOBHYIO HJICIO AITOPUTMA KJIaCTEepU3ali K-CpeTHUX B MAIIMHHOM O0YYeHHH 0e3 YUUTeIs.
[TosicHuTe OCHOBHYIO HMJICI0 aJrOPUTMa arjoMepaTUBHOW KilacTepHU3allMM B MAIIMHHOM OoOydeHuu 0e3
YUUTETIS.
[TosicHuTe OCHOBHYIO MJI€I0 IUIOTHOCTHOTO aJTOpPUTMa KJacTepU3allld MPOCTPAHCTBEHHBIX JAHHBIX C
npucyrctBueM myma (DBSCAN)B mamimHHOM 00y4yeHnn 6e3 yuuTens.
[TosicuuTte conepkanre MOJIEIN MHOTOCIIOMHOTO MEPCENTPOHA.
Ha3zoBute n3BecTHble BaM (YHKIIMK aKTHBAIlM HEWPOHOB B HCKYCCTBEHHON HEMPOHHOM CETH.
HazoBute mapameTpbl HEMPOHHON CETH, OT KOTOPHIX MOKET 3aBUCEThH CIOKHOCTh MOJIENIN U TOYHOCTH
MpeICKa3aHuu.
HazoBute 0OCHOBHYIO HJI€H0 HACTPOHKN HEWPOHHOM CETH.

3auemnoe 3adanue @KaKOHUaem 06a 60npoca — OOUH MEOPEMUUECKUN 60NPOC U OOHO

RpAKmMUKo-opueHmupoearnnoe 3a0anue uz yucia npueedelmblx HUJIICEe NPDAKMUUECKUX 3a0anuil.

Kpumepuu oyenusanus:
- 50-100 ©OammoB («3adeT») — W3JIOKECHHBIM MaTephal (aKTHUECKH BEpeH, HAIWYHE TITyOOKUX

MCUEPIIBIBAIOIIMX 3HAHUN B 00BbeMe MPOHAEHHON MPOrpaMMbl AUCIUIIMHBI B COOTBETCTBUU C ITOCTABJICHHBIMU
MporpaMMoil Kypca HeNsIMH U 3aJadyaMu OOYy4eHHMs]; MpaBUJIbHbIE, YBEPEHHBIE ICHCTBHUS MO MPUMEHEHHUIO
IIOJIyYEHHBIX 3HAHUN Ha IPAKTUKE, TPAMOTHOE M JIOTMYECKU CTPOMHOE HU3JI0KEHHE MaTepualia IpU OTBETE,
YCBOEHHE OCHOBHOM M 3HAKOMCTBO C JIONOJIHUTEIIBHON JIUTEPATYPO; HAIMYUE TBEPABIX U JOCTATOYHO MOJHBIX
3HaHUIl B 00beMe MpOoiiIeHHON MPOrpamMMbl AUCIUILIMHBI B COOTBETCTBUHU C LENSIMU OOy4YeHHMs, MPABUIbHBIE
JCUCTBYS 10 NMPUMEHEHHIO 3HAHWM HA NPAKTUKE, YETKOE H3JIOKEHHE MaTepuasa, JOIYCKAIOTCA OTACIbHBIC



JOTUYECKHUE ¥  CTUJIMCTHYECKHE TMOTPEIIHOCTH, OOYYaloIIUKCS YCBOWJ  OCHOBHYIO  JIMTEPATypY,
PEKOMEHIOBAaHHYIO B pabodyeid mporpaMMe IUCHUIUIMHBI, HATMYAE TBEPIBIX 3HAHUH B 00beMe MPOHIECHHOTO
Kypca B COOTBETCTBHHM C IIeNIIMA OOy4Y€HUS, HM3JI0)KCHHE OTBETOB C OTHACIHHBIMU OIIUOKAMH, yBEPEHHO
WCTIPABJICHHBIMU TTOCTIC JIOTIOTHUTEIIBHBIX BOIIPOCOB; TPABMIIBHBIC B IIEJIOM JICHCTBUS 1O MPUMEHEHUIO 3HAHHUH
Ha TPaKTHKE;

- 0-49 GamnoB («HE3a4eT») — OTBETHI HE CBS3aHBI C BOMPOCAMHU, HAIMYKE TPyObIX OMMOOK B OTBETE,
HEMOHMMAaHUE CYIIHOCTH M3JIaraeMoro BOMPOCA, HEYMECHHE MPUMEHSTh 3HAHUS HA MPAKTUKE, HEYBEPEHHOCTh U
HETOYHOCTh OTBETOB Ha JIOTIOJIHUTEIIbHBIC M HABOJISIINE BOTIPOCHI.

TecToBbIC 321aHUA
1. HckyccTBEeHHBIN MHTEIIEKT 3TO -

a) HamnpaBJI€HUE, KOTOPOE II03BOJISIET pellaTh CIOKHBIE MaTeMAaTUYECKUE 3aJadd Ha SA3bIKax
IIPOrpaMMHUPOBaHUS;

0) HampaBiieHHE, KOTOPOE II03BOJISIET pEIlaTh WHTEIJIEKTyaJdbHblE 3aJaud Ha IOJMHOYKECTBE
€CTECTBEHHOT'O SI3bIKa;

B) HalpaBJIEHHUE, KOTOPOE MO3BOJISET PEIIATh CTATUCTUYECKUE 3ajaul Ha sI3bIKaxX IPOrpaMMUpPOBAHMS;

I') HampaBJeHHE, KOTOpOE TIO03BOJIIET pellaTh CJIOXKHBIE MaTeMaTH4YecKHe 3aJaud Ha  s3bIKax
MPEJICTABJICHUS 3HAHUI;

2. Kto co3pan ocHoBomosararouye padboTsl B 0071acTH KCKYCCTBEHHOTO UHTEIIEKTa - KHOEpHETUKE?

a) Paiimonp Jlynnmii

6) HopOept Bunep

B) JleliOHUI

r) Jdekapr

3) Kakue cucremsl nckyccrBeHHoro unremiekra (CHUM) BXoasT B cocTaB cUCTEM, OCHOBAHHBIX Ha
sI3bIKax”?

a) DKCIIEPTHBIE CUCTEMBI

0) unremnexryansubie [T

B) HEMpPOCHCTEMBI

I') poOOTOTEXHHUYECKUE CUCTEMBI

1) CUCTEMBI OOIIICHHS

€) UTPOBBIE CUCTEMBI

4. Kakue cucremsl uckyccrBeHHoro uHtemnekra (CHUM) Bxomdar B cocTraB CHUCTEM 3BPUCTUYECKOIO
noucka? (J1Ba MpaBUIIbHBIX OTBETA)

a) HeMpPOCHUCTEMBI

0) UTPOBBIE CUCTEMBI

B) CHCTEMBbI pacliO3HAHUS

I') KCIEPTHBIE CUCTEMBbI

5)Kakue cucremsl uckycctBeHHoro uHreiuiekta (CHUIM) BXondT B cocTaB CHUCTEM, OCHOBaHHBIX Ha
sI3bIKax?

a) DKCIIEPTHBIE CUCTEMBI

0) HelpocucTeMbl

B) uHTeUIeKTyanbHble [1T1T1

I') CHCTEMBI OOIIICHHUS

1) UTPOBBIE CUCTEMBI

€) CUCTEMBI PacllO3HAHUS

6. Kaknmu xapakTepHbIMH OCOOEHHOCTSAMU 00J1a/1al0T CUCTEMBI HICKYCCTBEHHOI'O MHTEIIEKTa?

a) 00paboTKa TaHHBIX B CHMBOJBHOU hopme

0) 00paboTKa JaHHBIX B YMCIOBOM (popmare

B) IPUCYTCTBHE YETKOTO aIrOpUTMa

') He0OXO0/IMMOCTh BBIOOpA MEKy MHOTUMHU BapHaHTaMU

7. HayuHoe HampaBieHHe, CBA3aHHOE C MOMBITKaMU ()OPMATIM30BaTh MBIIIJICHHE YeIOBeKa Ha3bIBAETCA ...

a) IpeJICTaBlIeHHeM 3HaHUHN

0) HEHPOHHOI CeThIO

B) OKCIIEPTHOM crucTeMoi

I') ICKYCCTBEHHBIM MHTEIJICKTOM



8. Kak Ha3piBaeTcst 001acTh HH(DOPMAIMOHHOM TEXHOJIOTHH, U3YYaroIlas METO bl MPEBPAIleHUs] 3SHAHUN
B 00BEKT 00pabOTKH HA KOMIIbIOTEpE?

a) TeopHUs aBTOMATH3UPOBAHHBIX CUCTEM YIIPABICHUS

0) Teopusi CUCTEM yIpaBlieHUs 0a3aMu TaHHBIX

B) MH)KEHEPUsI 3HAHUU

9. B yem cocTOUT riIaBHOE Ha3HAYECHUE UHXKEHEPHUU 3HAHUH ...

a) pa3paboTKa METOJIOB MPUOOPETCHHMSI U MCTIOJIL30BaHUS 3HAHUH IS peanu3aiuu Ha DBM

0) M3y4YeHHEe UHTEIUIEKTYyaJIbHBIX METANpOIleAyp YeIOBEKa MIPH PEIICHUN UM 3aja4

B) pa3paboTKa CHCTEM YIpaBleHHs 0a3aMH JaHHbBIX

10. Kak Ha3bpIBaroTCsl 3HaHMSI O KOHKPETHOM CUTyalluud B (JOPME YHUCIIOBBIX, TEKCTOBBIX JAAHHBIX WU
IIPOCTBIX YTBEPKIACHUH ...

a) ¢akThl

0) MeTa3HaHus

B) IIpaBuUIa

Kpumepuu oyenusanus:

W3 nmeromerocst 6anka TecToB GOPMUPYETCS TECTOBOE 3a/laHue, coaepxaiiee 10 TECTOBBIX BOIPOCOB
g oaHoro oOywarorierocsi. Kaxkaplii TECTOBBIA BOMPOC COAEPKHUT 3-5 BapHaHTOB OTBETOB, OIMH WIIU
HECKOJIBKO U3 KOTOPBIX — BEPHEIC.

[TpaBUIIbHBII OTBET Ha OJMH TECTOBBIN BOMPOC — 2 Oalia, HempaBUIbHBIN — 0 OalIoB.

Makcumanvhoe Konuvecmeo 6a1106 3a mecmoswie 3aoanus — 20.

IIpakTH4yeckue 3agaHus
[Ipaktuueckoe 3ananue Nel
[ToaroroBka qaHHBIX JJIs aHATU3a KIUMaTa
[Ipaktuueckoe 3ananue No2
[ToaroroBka JaHHBIX JIsl IPOTHO3UPOBAHUS 3aJICPKKU PECOB
[TpakTueckoe 3aganue Ne3
[ToaroroBka JaHHBIX JJIsl aHAJIM3a TOHAJIBLHOCTH OT3HIBOB
[TpakTuueckoe 3amanue No4
[ToaroroBka JaHHBIX JJISl OLEHKU HEOMPEAETEHHOCTH KIacCu(PUKAaTOPOB

Kpumepuu oyenusanus (011 kaxcoozo 3a0anus):

18-22 6. — 3a7aHue BBITIOJHEHO BEPHO;

13-17 6. — mpu BHITIOTHEHUH 3a/1aHuUsl OBUIH TOMYIIIEHBI HETOYHOCTH, HE BIUSIOIINE HAa Pe3yIbTarT;
8-12 6. — mpu BBHINOJTHEHNH 331aHUS OBLUTH TOMYIIEHBI OITHOKH;

1-7 6. — npu BHIMOJIHEHUH 3a/IaHUS OBUTH JIOMYIIIEHBI CYIIECTBEHHBIE OMIMOKH.

Makcumanvhoe Ko1uvecmeo 0annos 3a éce npakmuyeckue 3aoanus — 80 (4 3a0anus no 20 6anna).

3. Meronnueckue MaTepraJbl, ONpeAesiionye Npoueaypbl OeHNBaHUA 3HAHNH, YMEHHH, HABBIKOB
U (MJ1M) ONbITA 1eATeJbHOCTH, XapaKTEePU3YIOIIMX 3TaNbl (POPMHUPOBAHMS KOMIIETEHIHI

[Tpoueaypsl OLIEHHBAHUS BKJIIOYAIOT B ¢€0s TEKYIUI KOHTPOJIb M IPOMEXKYTOUHYIO aTTECTAIIHIO.

Tekymuii KOHTPOJIb YCIEBAEMOCTH IIPOBOJUTCA C HCIOJB30BAHUEM OLICHOYHBIX CpPEICTB,
MIPEACTABJICHHBIX B II. 2 JAHHOTO IPUJIOKEHHs. Pe3ynapTaThl TEKyHIEro KOHTPOJSA JOBOIATCSA JO CBEACHUS
CTYJIEHTOB 110 IPOMEXKYTOYHOU aTTECTALIUH.

IIpome:xyTouHasi aTTecTalMs IPOBOIUTCS B GopMe 3a4eTa.

3aueT MPOBOAMUTCS IO PACHUCAHMIO ITPOMEXYTOYHOHM arrecTanuu. KoandecTBo BONPOCOB B 3a4ETHOM
3ajaHuu — 2 (OAMH TEOPETUYECKUMH BOMPOC M OAHO IMPAKTUKO-OPUEHTHpPOBaHHOE 3aaaHue). OObsBiIeHUE
pe3yiabTaTOB MPOU3BOAUTCS B JCHb 3adera. Pe3ynbTaThl aTTeCTAllMU 3aHOCATCS B 3a4ETHYIO BEIOMOCTb U
3a4ETHYI0 KHUKKY cTyaeHTa. CTyleHThl, He MpOoUIeIlIie MPOMEXYTOUHYIO aTTeCTalUIo M0 TpaduKy CECCHH,
JOJKHBI JINKBUAUPOBAThH 3a/10JKEHHOCTD B YCTAHOBJIIEHHOM TOPSIAKE.



[Tpunoxenue 2

METOINYECKHUE YKA3AHUA 11O OCBOEHUIO JUCIITUITJIMHbBI

Y4eOHBIM IJIAaHOM MPEAYCMOTPEHBI CIICAYIONINE BUIBI 3aHATHH:

- JIEKII1H;

- IPaKTUYECKHUE 3aHATHSL.

B Xxozme nEeKIMOHHBIX 3aHATHM pPacCMAaTPUBAIOTCS OCHOBHBIE TEOPETUYECKHUE BOIPOCHI, AAIOTCA
PEKOMEH ALl JJIs1 CAMOCTOSITENIbHOM paOOThl U OJTOTOBKE K MIPAKTUYECKUM 3aHATHSM.

B xome mnpakTHyecKMX 3aHATHHA YIUIyOJSIOTCS M 3aKpEIUIAIOTCS 3HAHMUA CTYAEHTOB MO PALY
PacCMOTPEHHBIX Ha JICKIUSIX BOIPOCOB, PA3BUBAIOTCS HABBIKU MPAKTUYECKON pabOTHI.

[Tpy NOArOTOBKE K NPAKTUYECKUM 3aHATHAM KaXKAbIH CTYEHT JOJKEH:

— U3Y4YHUTh PEKOMEH/IOBAHHYIO YYEOHYIO JTUTEPATYPY;

— U3Y4YUTh KOHCIIEKThI JIEKIIHH;

— IOJArOTOBUTH OTBETHI HA BCE BOIIPOCHI 110 U3y4aeMOM TeMe.

B nmpomecce NOArOTOBKM K  MPAKTHUYECKMM  3aHATUSAM  CTYIEHTBl MOIYT  BOCHOJIb30BaThCs
KOHCYJIbTallUsIMU MPEI01aBaTENsL.

Bomnpockl, He paccMOTpeHHble Ha JEKIMSIX U NPAKTUYECKUX 3aHATHUAX, JOJDKHBI OBbITh M3YYEHBI
CTYJICHTAaMH B XOJI€ CAaMOCTOATENILHON paboThl. KOHTPOJIE caMOCTOSATEIBHOM PabOTHI CTYAEHTOB HaJ y4eOHOM
IporpaMMoil Kypca OCYIIECTBISETCS B XOJA€ 3aHATUH METOJOM BBINOJHEHHUS TECTOBBIX M NPAKTHUYECKUX
3aaHuil. B xoz1e camocTosTeIbHON pabOThI KaX/IbIi CTYIEHT 0053aH IPOYUTATh OCHOBHYIO U 110 BO3MOXKHOCTH
JONOJTHUTENbHYIO JIUTEpaTypy II0 H3y4aeMOW TeMe, JOMOJIHUTh KOHCHEKThl JIEKIUH HeI0CTaIoLIM
MaTEepUajIoM, BHITUCKAMHU U3 PEKOMEH/I0BAaHHBIX IEPBOUCTOUYHUKOB, BBIJICIUTh HETTOHATHBIE TEPMUHbI, HAUTH UX
3HAa4YEeHUE B SHUUKIONEINYECKUX CIOBAPSIX.

CTyneHT JO0KEH TOTOBHTHCSA K MPEACTOSANIEMY NMPAKTHUYECKOMY 3aHATHIO IO BCEM OOO3HAYCHHBIM B
paboueil mporpamme JUCHUILIMHBI BOIPOCAM.

JU1 MOATOTOBKM K 3aHATHUSAM, TEKYIIEMY KOHTPOJIIO U IPOMEKYTOUHOW aTTeCTallMd CTYAEHThl MOTYT
BOCIIOJIB30BaThCSl  DJIEKTPOHHO-OMOIMOTEYHBIMUA CcUCTeMaMH. Takke oOydaromuecsi MOTYT B3ATh Ha JOM
HE00XO0AUMYIO JIUTepaTypy Ha a0OHEMEHTE YHUBEPCUTETCKONW OMOIMOTEKH WM BOCIIOIb30BaThCs YUTATIbHBIMU
3aJaMH.



