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1. lesab 1 n1aHUpPYyeMble Pe3yJbTAThbl 0CBOEHUS IMCHHIIHHbI

[es1br0 OCBOCHHMSI TUCIUIUTMHBI SBISICTCS (POPMUPOBAHKE CIICAYIONIMX KOMITCTCHIIHI:

[1K-3. Cnocoben OCYIIECTBIISITh HAYYHO-HCCIICIOBATEIbCKHE u OTIBITHO-
KOHCTPYKTOPCKHE pa3pabOTKK KaK MMPH UCCIICAOBAHUHN CAMOCTOSATEIBHBIX TEM, TaK M Pa3paboTKu
110 TEMAaTUKE OPTaHU3aIUH.

PesynbTaTamMu OCBOCHUS TUCIMILIMHBI SBJSIOTCS CICAYIOIINE HHIUKATOPBI JOCTHKCHUS
KOMIIETECHIINH:

NIIK-3.1. OcymiecTBisieTr MpoBeAeHUE padoT Mo o00paboTKe M aHATU3y Hay4YHO-
TEXHUYECKOH MH(OPMAIMH U PE3yJIbTaTOB HUCCIICIOBAHUN

2. 33}13‘[“ OCBOCHUA TUCHHUIIIMHBI

— OcBouTh anmapaTr I[OCTPOEHHUS MHTEIJIEKTYaJbHBIX CHCTEM Ha 0a3e MallMHHOIO
00y4eHwusl.

— Hayuuthcst npuMEHATh NOHATUHMHBIN anmapar HMHTEUIEKTYalbHBIX CHCTEM C
UCIIOJIb30BAHUEM HMHCTpyMeHTapusi Oubimorek Python, R, myOmuuHBIX 00JIaYHBIX CEPBHUCOB,
OLIEHUBAaTh YPPEKTUBHOCTb UX PAOOTHI M BHEAPSTH B MPUIOKEHUS JUIS PEIICHUS] TPAKTUYECKUX
3a/1a4 MPOPECCUOHAIBHON NeATEIbHOCTH.

3. MecTo AucUMILINHBI B CTPYKTYpe 00pa30BaTe/IbHOIl POrpaMMbl

Jucuunnuza otHocuTes K bioky 1 «Jlucuuminael (Moynin)».

JlucuuIuinHa OTHOCUTCA K 4acTh oOpa3oBaTelIbHOW Mporpammsl, (GopMmupyemoit
y4aCTHUKaMU 0OOpa30BaTeIbHBIX OTHOLICHWM, Mpejylaraercs oOydarolmuMcs Ha BbIOOD.
JucuumirHa BXOAUT B MOAYJIb «VICKyCCTBEHHBIN MHTEIICKT.

4. Cemectp(bI) ocBOeHMS U (popMa(bl) MPOMEKYTOYHON ATTECTALUM 110 AUCHHUIINHE

BoceMmoii cemecTp, 3aueT

5. BxoaHblie Tpeﬁonaﬂuﬂ AJiA OCBOCHHUA JUCHUIIJINHBI

JUisl yCHenHoro OCBOGHUS AUCHUILIMHBI TPEOYIOTCSI KOMIETEHIIUH, C(OPMHUPOBAHHBIE B
X0JIE OCBOEHHS 00pa30BaTENbHBIX IIPOrPaMM IPEAIIECTBYIOIIETO YPOBH 00pa30BaHusl.

JUis  yCHEeIHOrO0 OCBOCHMsI JUCHUIUIMHBI TpPeOYIOTCS pe3yiabTaTbl OOydeHHUs 10
CIEeIYIOIUM AucuuIInHaM: «CTaTUCTUYECKHUEe METO/Ibl MalllMHHOIO o0y4yeHus», «BBeneHue B
UHTEJUIEKTYaJIbHBIN aHAINU3 TaHHBIX).

6. SI3bIK peaau3anuu

Pyccknii

7. O0beM INCUMILIHHBI

OO61as TpyA0€MKOCTh TUCHHUTUIHHBI COCTABISET 2 3.€., 72 4acoB, U3 KOTOPBIX:
-JIekuu: 16 4.
-IpaKTUYeCKue 3aHsATus: 32 4.
B TOM YHCJIE€ MPAKTUYECKas MOAroTOBKa: 32 4.
O0beM caMOCTOSATENLHON padOThI CTY/IEHTA ONpeaAeNieH YIeOHBIM IIIaHOM.

8. Conep:xkaHue TMCHUILIMHBI, CTPYKTYPHPOBAHHOE M0 TeMaM

Tema 1. Pa3zBenounslii ananu3 qansbIX. [IpenBapurenbHas 00paboTKa JaHHBIX

AHanu3 TOpuU3HAKOBOro mpoctpaHcTBa. OmnwucarenbHble cTaTHCTUKH. (OOpaboTka
KaTeropuayIbHbIX JaHHbIX. OO0paboTKa MpOMyIIeHHBIX 3HaYeHui. [Tonck aHoManuii B JaHHBIX.
[Tpeobpa3zoBanre MpU3HAKOB K €IMHOM 1IKaje. banancupoBka Ki1accos.



Tema 2. ATTOPUTMBI IOCTPOCHUS KIIACCH(DHUKATOPOB

[ToctaHoBka 3amaun  KiaccupuKauu. MeETpUKH OIGHKM KadecTBa  Mojelnei
knaccuukanuu. AnroputMm K-Ommxaiimmx coceneid. JIuneiinele monenu. HauBubili baiiec.
Jloructuueckas perpeccus. MeTo OIOPHBIX BEKTOPOB. S 1epHBIN TPIOK. J(epeBbs pelieHui.

Tema 3. ATTOpUTMBI IOCTPOCHUS PETPECCOPOB

[TocTtanoBka 3amaun perpeccun. MeTpUKHM OLICHKM KadecTBa MOJENIEH Pperpeccui.
JInneiinas perpeccusa. IlonmHomuanbHas perpeccus. JlepeBbs pelIeHUN I PErpecCHH.
Perpeccopsr Ha ocHoBe K-Ommkaiimmx coceneit. MeTo OopHBIX BEKTOPOB JIJISI PETPECCHH.

Tema 4. AHcamOu MoieNIel 1 TTOMCK JIydIel Moaenn
K-6mounas nepekpectHas nposepka. Ciaydaiineiii sec. barrunr. ['onocoBanue mMopenei.
Byctunr. Crekunr. [louck runepnapameTpoB. ABTOMaTU3alMs IOUCKA MO/IETIEH.

Tema 5. Pabora ¢ mpusnakoBsiM nmpoctpanctsoM. Manifold Learning

Cumxenune pasmeproctr. Backward Elimination. Forward Selection. Metox riaBHBIX
KoMnoHeHT. ®daktopHblii aHanmu3. JIMHEWHBIM JUCKPUMUHAHTHBIM aHanui. [IpumeHeHue
airoputMa SVM s mpeoOpaszoBanusi mpusHakoBoro mnpoctpanctBa. SVD. VYcewennoe
CHUHTYJISIPHOE pasjioKeHue. MHuoromepHoe MaciTabupoBaHHe. N3omerpuueckoe
kaprorpadupoBanue (Isomap). JlokanpHoe nuHeliHoe naneHue (LLE). t-pacnpenenennoe
croxactuueckoe Biokenue coceneii (t-SNE). PasnHomepHOoe mpuOIMKEHHE M MPOEKIHS
muorooopasust (UMAP).

Tewma 6. Kitactepu3arus TaHHBIX

3agaua knactepuzauuu. I'padsl u runeprpadsl. XKécrtkas u msarkas knacrepuzanus. K-
cpenaux. Mertox nokTs. Ananu3 3HaueHnid Curysta u CuirysTHBIX rpadukoB. CTaTHCTHYECKUI
noaxoa K kiacrepuzaumu. EM anroputm. Omnpenenenue uucia kinactepoB. Knacrepusauws,
ocHoBanHass Ha tiotHocT (DBSCAN). OPTICS. Kiacrepusanusi KaTeropHalbHBIX JIaHHBIX.
ROCK. CACTUS. Hepapxuueckas kiactepuzanus. [MBU3UBHbIE U arjoMepaTUBHBIE METOMbI.
CriextpanpHas kinactepusanus. KoppensunonHas u KOHCEHCYCHas KiacTtepusanus. BHyTpenHue
U BHEIIHUE METPUKH OIleHKa KauecTBa KiacTepu3alud. OTHOCUTENbHBIE METOJbl OLIEHKU
Ka4ecTBa KJIaCTePH3aLnH.

Tema 7. AHanu3 BpeMEHHBIX TIOCIIEIOBATEIHLHOCTEH

Bpemennsie nocnenoBarenbHocTH. [IpeoOpazoBanne BpemeHHbIx cepuil. ARMA monenu
JUISl CTallMOHAPHBIX BPEMEHHBIX mocieaoBarenbHocTeir. ARMA Mozaenu aiis HecTalmOHApHBIX
BpPEMEHHBIX TocnenoBaresnbHocTell. Onpenenenue TpeHaoB. Ilporno3 c¢ momompio ARIMA.
Mopnenn HeHaOMIOAAEMbIX KOMIIOHEHTOB, W3BJICYEHHWE CUTHAJIOB U (QuiabTpbl. CE30HHOCTH U
HKCIOHEHIIMAJIbHOE CIIaKWBaHUE. BomaTMIBHOCTE U OOOOIIEHHBIE ABTOPETPECCHOHHBIE
YCIOBHBIE  T€TEepOCKeNacTHueckue  mpouecchl. HenuHeliHble — cily4aiiHble — MPOLIECCHI.
[Tepenarounsle (pyHKIIMM ¥ AaBTOPETPECCHOHHOE PACIpPEIEICHHOE MOETUPOBAHHUE 3a/I€PIKEK.
BekTopHbIE aBTOpErpeccHM M NPUYMHHOCTH MO ['peiHmxkepy. BektopHbie aBTOperpeccuu ¢
UHTETPUPOBAHHBIMU TEPEMEHHBIMU, MOJIENUM KOPPEKIMH BEKTOPHBIX OLIMOOK H oOume
TeHJeHINH. KOMITO3UIIMOHHBIN U CYETHBIM BPEMEHHOU DS,

Tema 8. OOBsICHUMBIN UCKYCCTBEHHBI HHTEIIIEKT

I'moGanbHas W JIOKalbHas WHTEPHPETUPYEMOCTh. ['padmKku YacTUYHOM 3aBUCHMOCTH.
WumuBrIyanbHOE YCIOBHOE OkumaHue. ['pauk HaKOIUIEHHBIX JIOKaIbHBIX 3(dextoB (ALE).
BaxHOCTh NpPU3HAKOB JUIs MOJENeH, OCHOBAaHHBIX Ha JEpeBbAX. AJIMTUBHBIE OOBICHEHUS
Hlenmn  (SHAP). JlokanbHble HHTEPHpPETHPYEMble OOBSICHEHHS HE3aBHCHUMBIC OT MOJICIH
(LIME). TTpoduns Ceteris-paribus. Ocummsiiuu Ceteris-paribus. JlokanbHble THarHOCTHYECKUE
nuarpammbel.  Mcnonb3oBanme — skoped.  [loHMMaHMe O  CEMaHTHYECKOM  CXOXKECTH.



Konrpdakryanbubie 00bsicHeHus. KonTpactHbie 00bsicHeHNs. KonmnuecTBEeHHOE TECTUPOBAHHUE C
BekTopamu aktuBaiuu kouienuuii (TCAV).

9. Tekymmii KOHTPOJIb 10 AUCHHUIJIMHE

Texymuii KOHTPOJb MO AUCIHUIUIMHE MPOBOAUTCS IYTEM KOHTPOJIS IOCEUIaeMOCTH,
MIPOBEJICHUS KOHTPOJIBHBIX paboT, TECTOB MO JIEKIIMOHHOMY MaTepuany u puxkcupyercs B hopme
KOHTPOJIbHOM TOYKH HE MEHEE OJIHOTO pa3a B CEMECTP.

OueHouHble MaTepHUajbl TEKYILETrO0 KOHTPOJA pa3MelleHsl Ha caiite TI'Y B pasnene
«Hupopmarust 006 oOpazoBaTenpHOIM mporpamme» - https://www.tsu.ru/sveden/education/eduop/.

10. lopsiok NpoBeAeHUs] U KPUTEPUH OLIEHUBAHUS MPOMEKYTOYHOM aTTecTaluu

3ayer B BOCBMOM CEMECTpE MPOBOAMTCA B MHCbMEHHOH ¢opme mo Owmineram. buier
coCTOUT U3 Tpex vactell. [IponomxurensHocTs 3auera 1,5 yaca.

OI.[GHOLIHBIG MaTCpHuaJbl OJIs1 IIPOBCACHUA HpOMe)I(YTOHHoﬁ arTeCTalnu pasMCIICHbI Ha
caiite TI'Y B pasmene «MHpopmanms 00  oOpa3oBaTenbHOM  mporpaMme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YyeOHO-MeTOAMYECKOE 00ecIIeueHue

a) DJIEKTPOHHBIN y4eOHbIi Kypc mo auciuiuinae B LMS iDo.
0) O1ieHOYHBIC MaTepHANlbl TEKYHIETO KOHTPOJISI M IPOMEKYTOYHOW ATTECTAIMH I10
IUCIAIUTHHE.

12. Ilepeuyens y4ueOHOIi TUTEpaTYyphI U pecypcoB ceTu UHTepHeT

a) OCHOBHas JIUTEpaTypa:

— Eklas Hossain. Machine Learning Crash Course for Engineers. Springer. — 2024. ISBN
978-3-031-46989-3. https://doi.org/10.1007/978-3-031-46990-9. — 453 p.

— Gerald Friedland. Information-Driven Machine Learning. Data Science as an Engineering
Springer. — 2024. ISBN 978-3-031-39476-8. https://doi.org/10.1007/978-3-031-39477-5. — 267
p.

—Tong Zhang. Mathematical Analysis of Machine Learning Algorithms. Manning
Publications Co. — 2023. ISBN: 9781633439023. DOI: 10.1017/9781009093057. — 453 p.

— Jaiizenpor Mapk Ilutep, Anpno @eizan A., Uen Cynp OH. MaremaTnka B MalllUHHOM
oOyuenun. — CII6.: Tlurep, 2024. — 512 c.: un. — (Cepus «/ns npodeccuonanony). ISBN
978-5-4461-1788-8

— Jlakmmanan, B. Mammnnoe oOyuenue. Ilatrepusl mpoektupoBanusi: Ilep. ¢ anrn./ B.
Jlakmmanas, C. Poouncon, M. MynH. — CII6.: BXB-IlerepOypr, 2022. — 448 c.: nn. ISBN 978-
5-9775-6797-8.

— Ameilizen OMmmanyaib. Co3laHue NPHIOKEHUH MaIIMHHOTO OOydYeHUs: OT HJIeH K
nponykty. — CII6.: TTutep, 2023. — 256 c.: un. — (Cepust «bubauoTexa mporpaMMHUCTa).
ISBN 978-5-4461-1773-4

0) OTIOTHHUTENIbHAS JIUTEPATypa;

— Simon Thompson. Managing Machine Learning Projects. From Design to Deployment.
Douglas J. Santry. Demystifying Deep Learning. An Introduction to the Mathematics of Neural
Networks. The Institute of Electrical and Electronics Engineers, Inc. IEEE Press Wiley — 2024.
Hardback ISBN: 9781394205608 — 247 p.

— Paul Fieguth. An Introduction to Pattern Recognition and Machine Learning. Springer. —
2022. ISBN 978-3-030-95993-7. https://doi.org/10.1007/978-3-030-95995-1. — 471 p.



https://doi.org/10.1007/978-3-030-95995-1

— Michael Munn, David Pitman. Explainable Al for Practitioners. Designing and
Implementing Explainable ML Solutions. O’Reilly Media, Inc. — 2023. ISBN 978-1-098-11913-
3.-259p.

— S. Sumathi, Suresh V. Rajappa, L. Ashok Kumar, Surekha Paneerselvam Machine
Learning for Decision Sciences with Case Studies in Python CRC Press. — 2022. ISBN: 978-1-
032-19356-4. DOI: 10.1201/9781003258803. — 454 p.

— T.V. Geetha, S. Sendhilkumar. Machine Learning. Concepts, Techniques and
Applications. CRC Press. — 2023. ISBN: 978-1-032-26828-6. — 455 p.

— bypkoB A. UmxeHnepust MammmHHOTO 00y4deHus/ miep. ¢ anria. A. A. Cnuakuna. — M.: JIMK
IIpecc, 2022. — 306 c.: mn. ISBN 978-5-93700-125-2.

B) pecypchl cetu MHTEpHET:

—The Al community building the future. The platform where the machine learning
community collaborates on models, datasets, and applications. — https://huggingface.co/

— OpenAl. — https://openai.com/

— Tensorflow. An end-to-end platform for machine learning. -
https://www.tensorflow.org/

— PyTorch documentation. — https://pytorch.ora/

— IBM. What is deep learning? — https://www.ibm.com/topics/deep-learning

13. Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHA

a) JIMIIEH3UOHHOE U CBOOOJIHO PACTIPOCTPAHSIEMOE MPOrPAMMHOE 00ECTICUCHHE:

— Microsoft Office Standart 2013 Russian: maker mporpamm. BiirodaeT MpHIOKCHHS:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— nmy0auyHO jJocTymnHble obnaunbie TexHonmoruu (Google Docs, Google Colab, Sluaexc

JTUCK).

- ITaker Anaconda

- Cpezcrsa sI36IKOB ITPOTPaMMHUPOBAHKS U aHaTU3a JaHHbBIX R u Python

- bubnuorekn mns MammHHOTO H riiyookoro oOyuenus: Scikit-learn, NumPy,

Matplotlib.pyplot, Seaborn, PyTorch, Keras/TensorFlow, OpenAl Gym.

0) nH(hOpPMaIMOHHBIE CIIPABOYHBIE CUCTEMBI:

— DNEeKTpOHHBIN KaTaJjior Hayunon O6ubIMoTEKN Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system

— DNeKTpoHHast O6ubanoreka (peno3uTopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC Koncynbrant cryaenTa — http://www.studentlibrary.ru/
— O6pasoBatenbHas miardopma FOpaiit — https://urait.ru/
— OBC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTepuaaibHO-TeXHHYECKOe ofecrieyeHme

AyauTopun Uil IPOBECHUS 3aHATUH JIEKIMOHHOTO THIIA.

Aynutopun A NPOBEAEHUS 3aHATUN INPAKTUYECKOrO THUIMA, WHAWBHUIYAIBHBIX H
TPYIIIOBBIX KOHCYJIbTAllMN, TEKYIIETO KOHTPOJIS U TPOMEKYTOYHON aTTECTALUN.

[Tomernienust it caMOCTOSITENNbHONW paboThI, OCHAIEHHBIE KOMIBIOTEPHONH TEXHUKOH U
JOCTYTIOM K ceTH VIHTepHeT, B 3JIEKTPOHHYI HMH(OPMAalMOHHO-00pa30BaTEeNIbHYIO Cpely U K
UH(POPMALIMOHHBIM CIIPAaBOYHBIM CHCTEMaM.


https://huggingface.co/
https://openai.com/
https://www.tensorflow.org/
https://pytorch.org/
https://www.ibm.com/topics/deep-learning
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/
https://znanium.com/
http://www.iprbookshop.ru/

Aymutopun Ui TIPOBENEHHS 3aHATHH JIGKIMOHHOTO THINA WHIWBHUIYaJIbHBIX U
TPYNIOBBIX KOHCYJIBTALUN, TEKYIIEro KOHTPOJIS M MPOMEKYTOYHON aTTECTAllUd B CMEIICHHOM
dbopmate («AKTpy»).

15. Undopmanus o paspadorunkax

AxcénoB Cepredi BmaguMupoBHY, KaHJI.TEXH.HayK, Kadelapa TEOpETHYECKHMX OCHOB
unpopmarukn HU TT'Y, noneHt
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