degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXKJAEHO
JupexTop pu3TEeX-IMIKOJIbI
NPHUKJIATHONH MATEMATHKH H
HH(OPMATHKH

A.M. Paiiropoackuii

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: Co3znaHre MHTEIEKTYaIbHbIX CUCTEM
110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA
Nnpo¢uJIb NOATOTOBKH: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa NHTEIJICKTYaJIbHBIX CHCTEM

Kypc: 1
KBAJM(PUKAIMA: MarucTp

CemecTpsl, HOPMBI IPOMEKYTOYHON ATTECTAIMH:
1 (ocennuit) - JIncdhepeHimpoBaHHbIi 3a4eT

2 (Becennwii) - luddepeHnnpoBaHHbIN 3aUeT

AynutopHbIx yacos: 90 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 60 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositenpHas pabora: 45 gac.
Bcero gacos: 135, Bcero 3au4. ex.: 3

[Iporpammy cocraBui: A.B. I'paboBoii, kauJl. u3.-Mar. HAyK, IOIIEHT

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpsl HHTEIEKTyanbHbIX cucreMm 01.02.2024



AHHOTANMA

WuTennekryanpHble CUCTEMbl — 3TO CHUCTEMBI, KOTOpPBIC HCIIONB3YIOT METOABl MAIlUHHOTO OOyYeHUs U
aHaju3a JaHHBIX NJI pEHICHUE NPUKIAAHBIX 3anad. [Ipu pelieHuu pa3inuyHbIX NPUKIAJAHBIX 3ajad, s
pEIIeHUs] KOTOPBIX HCIOJB3YIOTCS METOIbl MAIMHHOTO OOYYeHHs, Ha TeKyIlee BpeMs BBHIPabOTaIUCh
KJIACCUYECKUE TOIXObI M METOMBI pemieHus. JaHHbIe TOAXO0bI TOMKHBI OBITh M3BECTHBIC MPU MOCTPOSHUU
HOBBIX OoJlee KaYeCTBEHHBIX WHTEIUICKTyallbHBIX cHCTeM. [IpoekTupoBaHue W pa3paboTka HOBBIX CHCTEM,
KOTOPBIE HCHOJB3YIOT MOJCIA MAIIMHHOTO OOy4YeHUs, SBJISIOTCS OCHOBOITIOJIATAIOMIMMY  3aHATUSMU
HCCIIea0BaTeIICH.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

[To3HAaKOMHTPH CTYAEHTOB C PAa3JIMYHBIMHU HPUKIAJHBIMU 33/1a9aMH, a TAKKe METONAMHU UX PELICHHUS.
IIpencraButh pa3iauuHble HaydHbIE TIPYIIbl, KOTOPbIE 3aHUMAIOTCS PEIICHUSMHU PACCMOTPEHHBIX
MPUKIIAAHBIX 3a7ad.

33)13‘11/[ JAUCHUIIINHBI
- (I)OpMI/IpOBaHI/Ie HAaBBIKOB MMPOCKTUPOBAHUA U TCOPCTUUCCKUX U TPUKIIATHBIX HCCHCHOB&HHﬁ;
- (I)OpMI/IpOBaHI/Iﬂ HABBIKOB MOCTPOCHUA UCTIOJIB30BaHUA CUCTCM IJId ITPOMBIIIIJICHHOTO UCITIOJIb30BaHUA,
- (I)OpMI/IpOBaHI/Iﬂ HAaBBIKOB PYKOBOACTBA KOMaHI[Oﬁ HCCJICI[OBaTGJIeﬁ IIpu pCHICHUMA 3a4a4.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie (W1 ($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-1.1 3maer ®u cmoco0eH  HCHOJB30BaTh B
OIIK-1 Bnaneet cuctemMoli pyHIaMEHTAIBHBIX |MPO(ECCUOHATBHON  JEesITeNbHOCTH  (yHIaMeHTalbHBIC

HAaYyYHbIX 3HAHHH B 00J1aCTH I/IH(l)OpMaTI/IKI/I n HAY4YHbIC 3HAHHA W HOBBLIC HAYYHBIC NPUHIOUIIBI U MCTObL
BBIYUCIIUTEIbHON TEXHUKHU HUCCJICIOBAHUM B obmactu I/IHq)OpMaTI/IKI/I U BBIYHUCIUTEIILHON
TCXHUKHU

OIIK-2.1 NmeeT npeacTaBIeHHE O COBPEMEHHOM COCTOSTHUU
WCCIIC/IOBAaHUI B paMKax TEMaTW4YecKoil obmactu cBoei
npoecCuoHaTbHON e TEHHOCTH

OIIK-2 Nmeer npeacraenenne o0 akryanbHbix |OITK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
mpobiemMax HayKd U TEXHUKH B 001acTH UCCIJICAOBAaHUM B 001aCTH MHPOPMATHKHN U BHIYUCIUTEIBHOM
MH(QOPMATUKH U BBIYUCIUTEIBHON TEXHUKH, TEXHHUKH U UX MTPAKTHUECKYIO 3HAYMMOCTh

CII0COOCH Ha HayYHOM si3bIKe (hopMynupoBath  |OIIK-2.3 Biameer mpodecCHOHANBHON TEpPMHHOIOTHEH,
npoQecCHOHANBHBIC 331291 HCIIOJIB3yEMOH B COBPEMEHHOM  HAy4YHO-TEXHUYECKOU

nuTeparype, o0nagaer HaBbIKAMH YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIUN

OIIK-4.1 Cnoco0eH NpPUMEHATH 3HAHUS M HAaBBIKU IIO
UCTIONIb30BAaHHIO MH(pOpPMaMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH I OUCKA M U3YyYEHUS] HAYYHOH JIUTEPaTyphl,
MPUMEHEHHSI IPUKJIaJHBIX TPOTrPAMMHBIX IIPOLYKTOB

OIIK-4 CriocoOeH ycIenHo peann30BbIBaTh OIIK-4 .2
pelIeHHe TOCTaBICHHON 3aJa4H, IPOBECTH
aHaJM3 pe3yJbTara M MPeACTaBUTh BHIBOIbI,
NPUMEHSISI 3HAHUSI U HAaBBIKK B 00J1aCTH

Crnocoben MPUMEHSTh 3HaHUE
MH(POPMAIIMOHHO-KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHUH  JUIS
pelIeHHs IOCTaBICHHON 3a1a4u, (POPMYIIUPOBAHNUS BEIBOJIOB
Y OIICHKH TIOJTyYSHHBIX PE3YJIbTaTOB

MAaTE€MAaTUKH, €CTECTBEHHBIX HAYK U
WH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJOTHH

OIIK-4.3 CnocobOeH apryMeHTHPOBAaHO BBIOMpAaTh CIOCOO
MPOBEICHUS] HAYYHOTO MCCIIEOBAHUS

OIlK-4.4 CrnocobeH aHamu3upoBarh MNPOQPECCHOHAILHYIO
MH(OpPMAINIO, BBICIATh B HEH TNIaBHOE, CTPYKTypHpPOBATh,
ohOpMIIATH M TPENCTaBIATH B BHAC AHAIUTHYECKUX
0030pOB ¢ 000CHOBaHHBIMH BBIBOJITAMH ¥ PEKOMEHIAIIHSIMHU

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHHUILIHHE (MOXYJII0)




B pe3ynbrare ocBOeHUS TUCIUIUTHHBI 00y4YaronInecs JOKHBI
3HATh:
- pa3MYHbIE MOIXO/bI K PEIICHHIO COBPEMEHHBIX 33/1a4 B MAIIMHHOM O0YYCHHU;
- COBPEMEHHBIC HHCTPYMEHTHI AJI BEICHUS UCCIIEI0BATEIbCKUX IPOEKTOB.
YMETb:
- IPUMEHSITHh COBPEMEHHBIC MATEMATUUYECKUE METOBI K MPAKTUYECKUM 3a]1auam.
BIAJCTh:
- HaBBIKAMH Pa3pa00TKH BBIYUCIUTEIBHBIX aJTOPUTMOB JIJIsl pEIICHUS 3a/1a4 TPUKIIAIHBIX 3a71ad;
- KYJIETYpO# TTOCTaHOBKH W MOJICITMPOBAHMSI MPAKTUYSCKA 3HAYMMBIX 33/1a9;
- MPAKTUKOM UCCIIENOBAHUS U PEIIeHHS TEOPETUUECKHUX U MPUKIIATHBIX 3a7a4.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB U BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl tuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 CrpyKTypa HayqHOU CTaThH 6 6 6
2 CrpyKTypa HayqHOTO IIPOEKTa 6 6 6
3 IToctpoenue UHTEJUIEKTYJIBHOU 6 6 6
CHCTEMBI
4 TectupoBanue HMHTEJUIEKTYyalIbHBIX 6 6 6
CUCTEM
5 Buenpenne nHTEIEKTyaIbHBIX CUCTEM 6 6 6
6 Benenue nayuHnoro npoexra 30 15
Nroro gacos 30 60 45
[loaroroska k sK3amMeHy 0 gac.
OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopaepxaHue IUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemectp: 1 (Ocennwii)
1. CtpykTypa Hay4yHOH CTaThbu

Onucanne CTPYKTyphl Hay4HO# craThi. CBs3b ¢ dkcnepuMeHToM.  Ommcanue paboTel C jupyter
notebook. JlocronHcTBa 11 HepocTaTku paboThI B JAHHOM cpefe.

2. CTpyKTypa Hay4HOTO MPOEKTa

Crpykrypa HayyHoro npoekta. OCHOBHBIE YacTW IMpH IUIAHUPOBAHWM HAYYHBIX MPOEKTOB.
Paznenenue Hay4uHO# pabOTHI Ha COCTABIISIONIAE YACTH.

3. I[locTpoeHre UHTENEKTYaTbHON CHCTEMBI

Metonpl miIst IUITaHUPOBAHUSL W TNOCTAHOBKHM BOCIIPOU3BOAHMMOIO OKCIICPUMEHTA. OCHOBHBIE
HpO6J'IeMBI Ipu MPOBCACHUC HAYUYHBIX SKCIICPUMCHTOB.




4. TecTupoBaHUE UHTEJUIEKTYaJIbHBIX CUCTEM

MerTo/bl TECTUPOBAaHUSI UHTEIIEKTYaJIbHBIX CUCTEM. MeTo/bl IOCTaBKU MHTEIUIEKTYaJIbHbIX CUCTEM
JUTSI IPOTYKTOBBIX PEIICHUN.

5. BHeapeHne UHTEIUIEKTYa IbHBIX CUCTEM

Mertonsl 7151 TUIAHUPOBAHUSA U TIOCTAHOBKH BOCIPOM3BOJMMOIO SKCIIEPUMEHTA.
Cemecrtp: 2 (Becennuit)

6. Benenue Hay4yHOTO NMPOEKTA

Paznenenune HayuHo# pabOTHl Ha cocTaBisomue yacTu. Kak pacnpenennTs HayqHbI TPOEKT CPeau
ucnonHureneid. MeTonpl A IJIAHUPOBAHUS M IIOCTAHOBKM BOCIPOM3BOIMMOIO SKCIEPUMEHTA.
OcHOBHBIE MPOOJEMBI MPH TMPOBEACHHWE HAYYHBIX HKCIepUMEHTOB. OCHOBHBIE NPOOIEMBbI NPHU
IIPOEKTUPOBAHUN HayUHBIX IPOEKTOB.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaATEILHOIO
npouecca 1no JUCHUILINHE (MOIYJII0)

VYueOHast aymuTOpHs, OCHAIICHHAS! KOMIIBIOTEPOM M MYJIBTUMEIUINHBIM 000pyI0BaHUEM (IIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas nuTeparypa
1. Maremaruveckrie OCHOBBI MAIIMHHOTO 00y4eHus U nporHozuposanus [Tekcr] / B. B. BoioruH ;
Mock. ¢u3.-TexH. uH-T (Toc. YH-T), JIab. CTPyKTypHBIX METOJIOB aHAJIN3a AAHHBIX B MPEICKA3aTeIbHOM
monenupoBanuu (IIpeMoJla6), u-T npobiem nepenaun nadopmanun uM. A. A. Xapkesnua PAH, M.,
MIIHMO, 2013
2. Kax Hanmcarh MaTeMaTH4YeCKyIo CTaTbiO mo-aHmmicKH [ Tekcr], [mocobue s actimpanToB]/A. b.
Cocunckuit, -M., @akropuai [Ipecc, 2000

JlononHuTenbHAS TUTEpaTypa
1. Craructudeckast 00paboTKa pe3yapTaToB UccienoBanus cirydaiubix pynkmmii [Texct]/C. 5.
Bunenkun, -M., Dueprus, 1979



Hanucanue otuéroB u crareii (pekomenaanuun) http:// www.machinelearning.ru/wiki/index.php

1. IIpe3enTarusi Hay4HbBIX IPOCKTOB HA aHINIMICKOM s3bike: Kuura st npenogasarens FO.b.
Ky3smenkoBa, Mocksa, M3mxarensctBo MockoBckoro Yausepcutera, 2012, - 140 c.- ISBN
978-5-211-05993-1.

2.Marpuusslii ppazeonorudeckuii cOopHuk. I[locobue mo HanmvcaHWIO HAyYHOH CTaThU HA aHTIIMACKOM
s3pike, A.W. HeBopotun, Mocksa, CnerJIut, 2001, -208 c., ISBN 5-299-00087-1.

3. Sculley D. et. al. Hidden Technical Debt in Machine Learning Systems, Advances in Neural
Information Processing Systems, 2015.

4. Wilson G, et al. Best Practices for Scientific Computing, PLoS Biol 12(1), 2014.

5. Writing a scientific article: A step-by-step guide for beginners by F.Ecarnot et al., 2015 in European
Geriatric Medicine.

6. 11 steps to structuring a science paper editors will take seriously by By Angel Borja, 2014 in
Elsevier connections.

7. How to Write a GoodScientific Paper by Chris A. Mack, 2018.

8. At the Interface of Algebra and Statistics by Tai-Danae Bradley, 2020.

9. Keshav S. How to Read a Paper, 2016.

10. Douglass B. Real-Time UML, 2004

11. Fowler, M. UML Distilled: A Brief Guide to the Standard Object Modeling Language, 2004

12. Python, Machine Learning, Deep Learning and Data Science Books.

13. FIPS Publication 183 released of IDEF@, 1993.

14. Fridman L., Deep learning: sate of the art, 2020.

15. Tirthajyoti S. When Bayes, Ockham, and Shannon come together to define machine learning, 2018.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

http://www.machinelearning.ru/wiki/index.php

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3YeMbIX NPH OCYLIECTBJICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

He tpebyercs.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, W3y4aromuid IUCIUILINHY, JODKEH C OJHOW CTOPOHBI, OBIAACTh OOIIMM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHBI, JOKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS Ha MIPAKTHUKE.

B pesynbrare u3ydeHus IQUCLUIUIMHBI CTYyAEHT JOJDKEH 3HATb OCHOBHBIE OIIPENENICHUs, MOHSITHS,
AKCHUOMBI, METOJIbI I0KA3aTENIbCTB.

VYeneniHoe ocBoeHUE Kypca TpeOyeT HanpshKEHHOM caMoCTOosATeNbHOM paboThl cTyfeHTa. B mporpamme
Kypca TpUBEACHO MHUHUMAIBHO HEOOXomuMoe Bpemsl [uis paldoThl CTylIeHTa HaJ TEMOH.
CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:

— YTEHHME U KOHCIIEKTHPOBAaHUE PEKOMEHJOBAHHOMN JINTEPATYPBI,

— TpopaboTKy ydeOHOro marepuaia (IO KOHCIIEKTaM JICKIHH, y4eOHOH M Hay4dyHOW JuTeparype),
[IOATOTOBKY OTBETOB HA BOIPOCHl, IPEIHA3HAYEHHbIX JUISI CaMOCTOSATEJIBHOTO  M3Y4EHHS,
J0Ka3aTeNIbCTBO OTAEIBHBIX YTBEPHKACHH, CBOICTB;

— MOATOTOBKY K IU(dEpEeHINPOBAHHOMY 3a4ETy H SK3aMEHY.

PykoBOACTBO M KOHTPOJNb 3a CaMOCTOSATENBHOM paboTON CTygeHTa ocymiecTBisieTcss B (opme
UHAUBUYaJIbHBIX KOHCYJIbTALUM.

BaxHo 10oOWTHCS MOHMMaHMS U3y4yaeMOro Marepuaia, a He MEXaHHYECKOro ero 3amomuHanus. llpu
3aTPYIHEHUU H3Y4YEeHHS OTIENbHBIX TEM, BOIIPOCOB, CIEAyeT OOpamiarbesi 3a KOHCYIbTAlUAMH K
JIEKTOPY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA

Nnpo¢uJIb NOATOTOBKH: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa UHTEIJICKTYaJIbHBIX CHUCTEM

Kypc: 1

kBaTuuKkanus: MarucTp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
1 (ocennuit) - JIncdhepeHimpoBaHHbIH 3a4eT

2 (Becennwii) - luddepeHnnpoBaHHbIN 3aUeT

Pa3paborunk: A.B. I'paboBoii, kaHJ. pu3.-Mar. HAyK, JOIEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
HAyYHBIX 3HAHWI B 00JIaCTH HH(H)OPMATUKU U
BBIYMCIIUTEIBHON TEXHUKU

OIIK-1.1 3gaeT W cmocoOeH — HCIOJIL30BaTh B
nmpoeCCHOHANBHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS ¥ HOBBIC HAy4YHBIC MPUHIMITEI U METOJbI
rccienoBaHuil B 00macTi MHGOOPMATHKY U BEIYUCITUTEIIEHON
TEXHUKH

OIIK-2 Nmeet npeacrapieHne 00 aKTyalbHBIX
mpo0iemMax HayKH U TEXHUKH B 00macTi
MH()OPMATUKHU U BBIYUCIIATELHON TEXHUKH,
crocoOeH Ha HayYHOM SI3bIKe (DOPMYITHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
HCCIICAOBAaHUA B pPaMKax TeMaTW4ecKoil obmactu cBoei
npodeccuoHaIbHON 1S TeTbHOCTH

OIIK-2.2 Criocoben OIICHUBATh AKTyaJIbHOCTh
UccIe0BaHUN B 001acTH HH(GOPMATUKU M BEIYUCIUTEIbHON
TEXHUKH U UX MPAKTHYECKYI0 3HAYMMOCTh

OIIK-2.3 Bnaameer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCHOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHUYECKON
auTepatype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HayYHOW AEATEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-4 Crioco0eH ycIenHo peain30BbiBaTh
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJpTara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSISl 3HAHUSI U HABBIKKA B 00JacTu
MaTeMaTUKH, ECTECTBEHHBIX HAYK U
UH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlIK-4.1 CnocobeH NpPUMEHATh 3HAHUST M HABBIKU TIO
HCIOJIb30BAHUIO “H(}OPMALIMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPaTyphl,
MPUMEHEHHSI TPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-4.2 Crniocoben MPUMEHSTh 3HAHHE
MH(QOPMAIMOHHO-KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHUH  JUIS
pelLeHus MOCTaBICHHON 3a1a4u, (OPMYJINPOBAHUSI BEIBOJOB
U OIICHKH TIOJIyYCHHBIX Pe3yJIbTaToB

OIIK-4.3 CnocobeH apryMEeHTHPOBAaHO BBIOMpATh CIOCOO
MPOBEICHUS HAYYHOTO HCCIICIOBAHUS

OIIK-4.4 CrocobeH aHamu3upoBaTh NPOQPECCHOHAIBHYIO
MH(OpPMALHNIO, BBACIATh B HEH INIaBHOE, CTPYKTypHpPOBATh,
ohopMIISITH W TPEACTABIATH B BHAC AaHAIUTHYECKHX
0030poB ¢ 000CHOBaHHBIMU BBIBOJIAMH U PEKOMEHIAIIUSAMHU

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIUA

B pesynbrare n3ydenus Auciuiuinabl «Co3/laHie WHTEIUICKTYalbHBIX CUCTEM» 00yUaIONIMNACS JOJKCH:

3HATb:

- pa3jindHbIC NOAXOAbI K PEIICHUIO COBPEMEHHLIX 3a/1a4 B MallIMHHOM O6y‘-IeHI/II/I;
- COBPCMCHHBIC MHCTPYMCHTBI JIA BEACHUA UCCIICAOBATCIILCKUX ITPOCKTOB.

yMeTh:

- IPUMCHATH COBPECMCHHBIC MATCMATUYCCKHUEC MCTOABI K MMPAKTUICCKUM 3a/iavuaM.

BJIad€Th:

- HaBbIKaMH pa3pa60T1<n BBIYUCJIUTECIBbHBIX AJITOPUTMOB JJIAI PEIICHU 3a4a4 IIPUKIIAJHbIX 3a/1a4;
- Ky.]'[]:TypOI\/’I MOCTAaHOBKHU U MOACIIMPOBAHUA MTPAKTUUCCKU 3HAYUMBIX 3a1a4;
- HpaKTHKOﬁ HCCJICAOBAHNA U PCUHICHHUS TCOPETUUCCKUX U IIPUKIIAJHBIX 3a1a4.

3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJIIO

C nenplo KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC B
HayaJje 3aHATUSA 110 TeEME IPOIUIOHN JIEKIIMH WU B KOHIIE 3aHATHUS IO IPOWIEHHON TeMe.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAeHHUA IIPOMEKYTOYHOM aTTecTaluu

o0yuyarommxcst

Bonpocs k quddepenHnmupoBanHoMy 3a4éTy B 9 cemectpe:




1. MeTob! TECTUPOBAHUS HHTEIICKTYaJIbHBIX CUCTEM.
2. MeTobl HOCTaBKH MHTEIUICKTYaIbHBIX CUCTEM AJIS TPOLYKTOBBIX PEIICHHH.
3. CtpykTypa Hay4Ho# ctarbu. OCHOBHBIE cTaauK (QOPMUPOBAHHS HAYYHOH CTAThU.

4. PazneneHre Hay4HOU paOOTHI HA COCTaBIsIONIMe YacTH. Kak pacnpeenuTs HaydyHBIH MTPOEKT CPeIu
HCIIOJTHUTENEH.

5. MeToas! A1 IUTaHUPOBAHMS M TIOCTAHOBKH BOCIPOMU3BOANMOIO SKCIIEPUMEHTA.
6. OcHOBHBIE IPOOIIEMBI IIPH MTPOBEACHUE HAYYHBIX SKCIIEPUMEHTOB.

7. OcHOBHBIE IPOOIEMBI IIPH CO3aHUN HHTEIJICKTYaIbHBIX CHCTEM.

8. MeTonpl IIaHNPOBaHUS HAYYHBIX IPOEKTOB.

9. CTpyKTypa HAy4HOTO IPOEKTA.

10. OcHOBHBIE YaCTH NIPY TUIAHUPOBAHUN HAYyUHBIX MPOEKTOB.

11. OcHOBHBIE TPOOIEMBI IPH IPOESKTUPOBAHUH HAYUHBIX MPOEKTOB.

[Ipumeps! OmiieToB:

buner 1

1. Kakue cymecTByIOT METO/IbI IUTAHUPOBAHMSI HAYYHBIX IPOEKTOB?
2. Ilokazarp paboTy CBOETO MPOEKTa HA IPUMEpax.

buier 2
1. TIoka3aTh CTPYKTypa HAy4YHOT'O MPOEKTA.
2. Kakue cymiecTByOT OCHOBHBIC TTPOOJIEMEBI TPU POSKTUPOBAHUY HAYYHBIX MIPOEKTOB?

K mud.3auéry B 10 cemecTpe CTyAEHT JOIDKEH MOATOTOBUTH MpoekT. [loctaButhk 3amady. OcBeTUTH
OCHOBHBIC NpPHUHUUNBI paboTel (KpaTko, ©Oe3 pneraned). Onucare uHTEpdEiicsl Moayneid,
MaTeMaTHYECKYIO MOJIEJIb, A ITOPUTMBI.

ITokazate pabory mpoekra Ha npumepax. OLEHMBAaHME NPOMU3BOIUTCA IO pPE3yJIbTaTaM 3allUThI
MIPOEKTA.

Kputepun onennBanus

OIlCHKa  «OTJINYHO (10)» BBICTaBIIIETCS CTYZICHTY, MIOKa3aBIIEMY  BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTH UX Ha MPaKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
NPUHATHIX PELICHUI

- omeHka «orauuHo  (9)»  BeICTaBIsIeTCS  CTYJCHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CUCTeMaTH3UPOBaHHbBIC, NIYOOKHE 3HAHUS YIEOHOM MPOTrpaMMBbl TUCITUTUIMHEI B YMEHHE IPUMEHSTh UX
Ha TIPaKTHKE NP PEIICHWH KOHKPETHBIX 3ajad, CBOOOJHOE W MpaBWIIbLHOE 00OCHOBAaHUE MPHHSATHIX
peleHui

- OLEHKa  «oTau4yHO  (8)»  BBICTaBISETCA  CTYAEHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE
CHUCTEMaTU3UPOBaHHBIC, INTyOOKHE 3HaHUS Y4eOHOW MPOTrpaMMbl TUCLUILIMHBI 1 YMEHUE IPUMEHSTD UX
Ha [IPAaKTUKE PU PEIICHUN KOHKPETHBIX 3aJ1a4, ¥ MPaBUIbHOE 000CHOBAHNE NPUHSTHIX PEIICHUI



- OLICHKa «XOopouio (7)» BBICTABJIACTCA CTYACHTY, €CJIM OH TBCPAO 3HACT MATCpUall, TpaMOTHO U II0
CylI€CTBY U3JIarac€t €ro, yMeCT IPUMCEHATD NOJTYUYCHHBIC 3HAHNA Ha IMPAKTUKE, HO JOITYCKAcT B OTBCTC
HJIN B PCIICHUHU 3aa49 HCKOTOPBIC HCTOYHOCTHU,

- OIIEHKa «XOpolIo (6)» BBICTABISAETCS CTYIEHTY, €CJIM OH 3HAET MaTepHall, TPaMOTHO U IO CYIIECTBY
U3JIaraeT ero, yMeeT HPUMEHSTh MOJy4YeHHbIE 3HAHWS Ha MPAaKTHUKE, HO JIOMYCKaeT B OTBETE WJIHU B
peLIeHnH 3a/1a4 HEKOTOPbIe HETOYHOCTH;

- OLICHKa «XOopouIo (5)» BBICTABJIACTCA CTYACHTY, CCJIM OH 3HACT MATCpHaJl, U IO CYLICCTBY H3JIaract
€ro, yMeCT NpPHUMCHATH IMOJYYCHHBIC 3HAHWA Ha MPAKTHUKE, HO AOIIYCKACT B OTBCTC WJIM B PCIICHUU
3a1a4 HCKOTOPBIC HCTOYHOCTH,

- OLCHKAa «YyIOBIECTBOPUTENHHO (4)» BBICTABISETCS CTYICHTY, MOKa3aBIIEMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO MpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapylLIeHHs JJOTUYECKOW MOCIIEA0BATENBHOCTH B U3JI0KEHHH ITPOrPaMMHOIO MaTepHaia, HO MPU 3TOM
OH BIIa/IeC€T OCHOBHBIMHU pa3zieiaMu Y4eOHOM MporpaMmsl,

HEOOXOAMMBIMH ISl JaJIbHENIIEro o0y4eHHsI 1 MOXKET IPUMEHATh NOITy4YeHHbIE 3HaHUS 10 00pas3ily B
CTaHJAPTHOW CUTYyalluu;

- OIIEHKa «YJIOBJIETBOPUTENHbHO (3)» BBICTABISAETCA CTYAEHTY, IOKa3aBUIeMy (hparMeHTapHBbIH,
pPa3po3HEHHBI XapakTep 3HAHHH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BbIX MOHSITHIA,
HapylleHHUsl JOrMYECKON M0CIEeJ0BaTebHOCTU B U3JI0KEHUU [IPOrPaMMHOI0 MaTepuala, HO IIpU 3TOM
OH BiajeeT (parMeHTAPHO OCHOBHBIMH pa3lielaMd Y4eOHOW NpOrpaMMbl, HEOOXOOUMBIMHU JUIS
JanbHENIIero oOyueHHs M MOXKET NPUMEHSATHh IOJNyYeHHbIE 3HAHUS MO 00paslly B CTaHAApTHOMN
CUTYalluu;

- OLICHKAa «HEYIOBJIECTBOPUTENILHO (2)» BBICTABISIETCS CTYACHTY, KOTOPBI HE 3HaeT OOJblIeld 4acTu
OCHOBHOTO COAEp)KaHUsI y4eOHOH IpOrpaMMbl JUCHMIUIMHBI, JAOIyCKaeT rpyOble OmHOKH B
(hopMyIIMPOBKaX OCHOBHBIX MOHATHI JUCHUIUIMHBI K HE YMEET UCII0JIb30BaTh NOJIYYCHHBIC 3HAHUS IPU
pEILIEHUH TUIIOBBIX IPAaKTUYECKUX 3a1a4

- OLICHKA «HEYIOBJIETBOPUTEIHHO (1)» BBICTABISETCS CTYIACHTY, KOTOPBIH HE 3HaeT (hopMyTHpOBOK
OCHOBHBIX MOHITHN AUCHUILINHBL.

5. MeTonuueckne MaTepuaJIbl, ONpeIesONINe MPoueIyPbl OIleHHNBAHUS 3HAHUI, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH

JuddepeHnmpoBanubiii 3aueT B 9 ceMecTpe NMPOBOAMTCS MO WUTOraM paboThl B TEUEHWUH CEMecTpa,
TIOATOTOBJICHHBIM CTAaThsIM H JOKJIaJIaM.

HuddepenuupoBannbiii 3ader B 10 cemecTpe MpoOBOAUTCA IO UTOraM paOOTHl B TEUEHUH CEMECTPA,
MIOATOTOBJICHHOMY ITPOEKTY.

Jlns momydeHust OLeHKH TpeOyeTcsl MPeAOCTaBUTh BBINOJHEHHBIN MPOEKT uccienoBanus. Kpurepun
KauecTBa MPOEKTa:

1. Becsw npoekr nomken 0bTh Ha GitHub nox OpenSource nmuuenszueit (MIT)

2. TlpoekT momkeH coiep:kKaTh KOA W MHCTPYKIMS MO ero 3amycKy. ba3oBelii kox B jupyter notebook
TSl IGMOHCTPAIMK KOHLEIUU PadOThl M IOCTPOCHHUS IPAPHKOB U3 CTaThH — JIOJDKEH 3aITyCKaThCS C
colab. VcxomHbIi KOJI BBIYHMCIMTEIBHOTO SKCIEPUMEHTA JODKEH 3amyckarhesi Ha Unix cucreme
BBINIOJIHEHUEM JABYX KoMmaH[ (npu Bo3MoxkHOcTH B docker oOpase): python3 train.py — amnst oOyuenus
Mopenel; python3 testpy — 11 TECTHPOBAaHWS, IIONY4YEHHsI PE3YJIbTaTOB JKCIIEPUMEHTA.
JokymeHTanus K Koy B opmare sphinx.

3. IIpoexT momkeH conepKaTh PYKOIHCh CTaTbU MCIIOJB3YS €ANHBIN CTHICBHK JUIs YHU(DHKAIIH.

4. Ecnm mpoekT moApa3ymMeBaeT HE CHHTETHYECKHE NaHHBIE, TO IOJDKHA OBITh MHCTPYKIHS JUISL
MOJYYEHHsI 3TUX JAHHBIX, a TaKKe CKPUNT JUIS MX noiydeHus. Eciu maHHBIE crienu@uyYHbIe, TO MX
TpeOyeTcst BBUIOKHUTH Ha OAHOM U3 (DaiiIOBBIX XPaHUIINIL.



