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1. HEJIX OCBOEHMA JUCHUAIIJIMHBI

1.1 | yrmyOuth 3HaHWS B OOJIaCTM NIPHMEHEHHS HEHPOHHBIX CeTeH M HMCKYyCCTBEHHOTO HHTEIUICKTa, C(OPMUpPOBATH HABBIKI
pa3paboTKu MoAesel UCKYCCTBEHHOTO HHTEIJIEKTa B chepe GUHAHCOB

2. TPEBOBAHMUA K PE3YJIBTATAM OCBOEHUA JUCHUTIJITUHBI

IIK-2: Cnocoden kiaaccupuuupoBaTth W HIEHTHQUIUPOBATH 334a4M MCKYCCTBEHHOT0 HHTEJJIEKTa, BbIOUPATH aJeKBATHbIE
METOAbl H HHCTPYMEHTAJIbHbIC CPECACTBA PEHICHUA 3a/la41 HCKYCCTBEHHOI'0 HHTE/IJICKTA

IIK-3: Cnocoden pa3padaTbiBaTh U NPHMEHATh METObI MAIIIMHHOTO 00Y4eHMs /ISl pelleHus 3a/1a4

B pe3yabTaTe 0cBOeHHUS JUCHMILIUHBI 00yYAIOLIUICS J0JKEH:

3HaTh:

- IPUHIXIBI pabOTHl UCKYCCTBEHHBIX HEHPOHHBIX ceTel (cooTHeceHo ¢ nHmukaropom I11K-2.1)

- creru(uKy IMPOEKTOB, PEATH3yeMBIX B (PMHAHCOBOI cepe ¢ MCIOIB30BaHHEM CHCTEM HCKYCCTBEHHOTO MHTEIUIEKTa (COOTHECEHO
¢ uagukaropom I1K-2.1)

- PHCKH WM OTPaHUYCHUS NMPUMEHEHUS! TEXHOJIOTUH MCKYCCTBEHHOTO MHTEJIEKTa B (PMHAHCOBOH cdepe (COOTHECEHO ¢ MHIMKAaTOpOM
IK-2.1)

- KJIACCHI METO/I0B M &ITOPUTMOB MAIIMHHOTO 00YUYEeHUS U HX MareMaTHuecKoe cojeprkaHue (CooTHeceHo ¢ nHaukaropom [1K-3.1)

- OCHOBHBIC OHMOJIHMOTEKM s3bIKa HporpamMmupoBaHus Python, mpuMmeHsiemMble B MallMHHOM OOY4YEHMM M Pa3pabOTKe HEHpPOHHBIX
cereit (cooTHeceHo ¢ nHauKaropom [1K-3.1)

Ymern:

- WCHOJb30BaTh TEOPETUUYECKUN ammapar, MareMaTHYecKHe MOJENIH, METOAbI U AITOPUTMBI MALIMHHOTO OOYyYEHHs Ui peIIeHUs
MPaKTHYECKUX 3a71aq (cooTHeceHo ¢ nHaukaropom [1K-2.2)

- BBUIBIIATH, aHAIM3UPOBATh, KIAacCH(HUIUPOBATH PHUCKU NPH BHEIPEHHM MPOEKTOB Ha 0a3e HMCKYCCTBEHHOIO MHTEIIEKTa B cdepe
(uHaHcoB (cooTHeceHO ¢ uHauKaTopoM [1K-2.2)

- NMPUMEHATH OMOIMOTEKH s3bIKAa TpOrpaMMHUpoBaHUS Python mns aHanmsa NaHHBIX, BH3yalTW3alliyd 3aKOHOMEPHOCTEH, OOydeHHs
MoJiernelt (cooTHeceHo ¢ nHankaropom I1K-3.2)

Bnagern:

- HaBBIKAMH TPUMEHEHUS WHCTPYMEHTAIBHBIX CPEICTB pEIIeHUs 3a]a4 MAallMHHOTO O0yd4eHHus (CooTHeceHo ¢ uHmukaropoMm I1K-
2.3)

- HaBbIKaMH paboTel ¢ Python m ero OuOMMOTEKamMu, MPUMEHSEMBIMUH B MAIIMHHOM OOYYCHHH U pPa3spaboOTKe HEHPOHHBIX ceTel
(cooTtHeceno ¢ unaukaropom [1K-3.3)

3. CTPYKTYPA U COAEP KAHMUE IUCIUIIJINHBI

Pa3gen 1. UckyccTBeHHBIH HHTELIEKT B cpepe (PMHAHCOB: rPAHUILIBI BO3MOXKHOCTEH

Ne HaumenoBanue tembl / Bua 3ansitust Cemectp Yacos Kowneren- JlutepaTtypa
/ Kype HHH

Tema "TexHOJIOTHH HMCKYCCTBEHHOTO WHTEUIEKTa B cdepe (UHAHCOB:

BO3MOKHOCTHU ¥ OTpaHU4eHus"

UckyccTBeHHbIN HUHTEIJIEKT, KaTeropuu un. TexHnonorun

WCKYCCTBCHHOTO  HWHTEJUICKTa: MallMHHOEe OoOydeHHWe, TiyOoKoe JI1.1, JI1.2, JI1.3,
1.1 |oOy4yenne, aBTOMaru3amusi OW3HEC-TIPOIlECCOB. [JI00ambHBIE TPEHIBI 8 2 | MK-2,1IK-3 | JI1.4,J12.1, J12.2,

pazButus NN. J12.3

OCHOBHBIC HampaBJeHUs W pucku mnpuMeHenus WU B cdepe

¢unancos. Tloaxomsl k perynmupoBanuio M Ha ¢puHAHCOBOM pHIHKE /

Jlex /

Jlaboparopnas pabota 1 "TexXHONTOTUM HCKYCCTBEHHOTO WHTEJUIEKTA B 1.1 7112 7113

. , 1,J11.2, J11.3,

12 chepe HUHAHCOB: BOBMOKHOCTH U Ol‘paHj/I‘{CHI/Iﬂ' 3 2 | K2, K3 | 4.2, 122,

[MomroroBka otdyera mo naboparopHoil pabore 1 (¢ mpuUMeHeHWEeM

. J12.3

cpencts nakera LibreOffice) / JIab /

Tema "TexHONIOTHH HCKYCCTBEHHOTO WHTEJIEKTa B cdepe (UHAHCOB:

BO3MOXXHOCTH U OTpaHr4YeHus"

UckyccTBeHHbBIN UHTEJUICKT, Kareropuu nn. TexHomornu

UCKYCCTBCHHOTO HHTEJJIEKTa: MAIIMHHOE Oo0ydueHme, Tirybokoe JI1.1, J11.2, JI1.3,
1.3 |oOyyeHue, aBTOMaru3auusi Ou3Hec-mpoleccoB. [yoOambHBIE TPEHABI 8 10 [ IIK-2, TIK-3 J11.4,J12.1, J12.2,

pazsutus UU. J12.3

OcHOBHBIC HampaBleHWss ¥ pucku mnpuMeHeHuss WM B chepe

¢unancos. Ilogxonsl k perynupoBanuto M Ha ¢uHaHCOBOM pBIHKE /

Cp/




Pa3nen 2. MeToabl M aJropuT™Mbl MAIIMHHOTO 00y4eHusi B PMHAHCOBOII cdepe

Ne HaumenoBanue tembl / Bua 3ansitust Cemectp Yacos Komneren- JlutepaTtypa
/ Kype HUH
Tema "OCHOBBI MAaIMHHOTO OOYYEeHHS U1 aHaTM3a (DUHAHCOBBIX
IaHHBIX"
ITocTaHOBKa OCHOBHBIX KJIacCOB 3aHad B MAIIMHHOM OOYYCHUH:
3amayn  KJIACCH(MKAIINH, 3a7a9d PETPECCHH, 3aladd paHKUPOBAHWUSL.
[Ipumeps! 3ama4. Bunbl ucrosb3yeMbIX JaHHBIX. JI1.1, JI1.2, JI1.3,
2.1 |[OcHOBHBIE THUIBI METONOB: OOyueHHE C yuuTeneMm, oOydyeHue Oe3 8 2 T1K-2, I1K-3 J11.4,J12.1, J12.2,
yauTens, 00ydeHue ¢ MOJKPEIUICHHEM, YaCTHYHOE 00yYCHHE. J12.3
OOydeHue ¢ yuureneM: KiacCHQUKAUS ¥ perpeccus. MeTosl
oO0ydeHust Oe3 yduTemds: KIacTepu3allisi M MOHIDKEHHE Pa3sMEpHOCTH
MIPU3HAKOBOTO IPOCTPAHCTBA.
/ Jlex /
Tewma "TIpeAKTUBHBIE MOJETH B (UHAHCOBOU cepe"
IMpumeHeHne TPEIUKTUBHBIX  Mojenel B cdepe  (PUHAHCOB: J1.1, J11.2, J11.3,
2.2 |KpeIWMTHBIH CKOPHWHI, BBISBICHHE MOIICHHUYECKHX  OMEpPaIHii, 8 2 T1K-2, I1K-3 J11.4,J12.1, J12.2,
ONTHMHU3aKss paboTHl OAHKOBCKOW CETH, alTOPUTMHYECKUHA TpPEHIUHT, J12.3
MPOTHO3UPOBAHNE HATHYHO-JCHEXXHOT0 00opoTa. / Jlek /
Tema "HeiipoHHsle ceTH B chepe pruHaHCOB"
BBenenue B Teopuio MCKYyCCTBEHHBIX HEMpOHHBIX cerell. [lepcentpon
®. PosenOmnarra.
IloHATUA KMCKYCCTBEHHOIO HEHPOHA, €0 HEWPOHOB, MCKYCCTBEHHOMU
HEHUPOHHOM ceTH,
HellpokoMmnbloTepa.  MoJenu  MCKyCCTBEHHOIO  HEMpoHa,  cios
HEHPOHOB, UCKYCCTBEHHOU
HelipoHHOH cetn. CHHaNTHYeCKHE CBS3M HEHpOHOB. DyHKIHH JI.1, JI1.2, JI1.3,
2.3 | aktuBanuu. IToHaTus 8 4 T1K-2, I1K-3 JI1.4,J12.1, J12.2,
HEHPOHHOTO ATOPHUTMA, IIara padoTel HEHPOHHOH CeTH. J12.3
Mmuorocnoiusiii nepcentpoH. Kaprter Koxonena. Cerm Xondwuina.
Mertoabl 00yueHust HelipoceTeil.
ITpumepsI HCKYCCTBEHHBIX HelpoceTel B chepe GUHAHCOB.
HeiipocereBoe mpenckasanue BpeMeHHBIX psjoB. HelipocereBbie
JKcnepTHble cucTteMbl. [IpumeHeHue HeipoceTed id NpelCKa3aHUs
PUCKOB M  pedTHHroBaHMs. I[IporHo3MpoBaHME HACTPOCHUH Ha
¢ormoBoM prrake / Jlex /
Jlaboparopuas pabora 2 "OCHOBBI MaIMHHOTO OOYYEHHS JJIs aHAIN3a 1.1 7112 7113
1,J11.2, J11.3,
2.4 | PUHAHCOBLIX AAHHLIX" N 8 2 |NK-2,TIK-3 | JI14,J12.1, 712.2,
IMoaroToBka ortdera mo aboparopHOil pabore 2 (¢ IpPUMEHEHHEM
. J12.3
cpencts nakera LibreOffice) / JIab /
,, =
Ha6op'z‘;1T0pHasI padora 3 '"llpenukTuBHBIE MOnIENH B (DUHAHCOBOWM T, J11.2, J11.3,
25 |cdepe y 8 2 | TIK-2, TIK-3 | J11.4,J12.1, 2.2,
IMogrotoBka ortdera mo aboparopHoil pabore 3 (¢ IpPUMEHEHHEM
. J12.3
cpencts nakera LibreOffice) / JIa6 /
JlaboparopHas padbota 4 "HelipoHHble ceTH B chepe GpuHaHcOB" JI1.1, J11.2, JI1.3,
2.6 |IlogroroBka otyera Mo JabopaTopHO pabore 4 (¢ MpHUMEHEHWEM 8 4 | IK-2,1IK-3 | JI1.4,J12.1,J12.2,
cpencts nakera LibreOffice) / JIa6 / 2.3
Tema "OCHOBBI MAaIIMHHOTO OOYYCHWS JUIA aHaTU3a (PHHAHCOBBIX
JaHHBIX"
[TocTaHOoBKa OCHOBHBIX KIJIACCOB 3alad B MAIIMHHOM OOYYEeHHHU:
3amayn KiacCH(UKAIMK, 33Ja9d PETPECCHH, 3aladd paHKHPOBAHWUSL. 1.1 711.2. 7113
1, J11.2, JI11.3,
27 IMpumeps! 3amad. Buas! HCHoNb3yeMBIX JaHHBIX. 3 10 |mK2, K3 | A4 2L 122,
OCHOBHBIE THITBI METOJIOB: OOydeHHE C yuuTeneMm, oOydeHue O0e3 .3
yuuTens, 00yueHue ¢ MOAKpEIUIeHUEeM, YaCTHIHOE 00yUYeHHe. ’
OOydyeHne ¢ yuuTeneM: KilacCHpUKamUs W perpeccus. MeToms
oO0ydeHust 0e3 ydmTeds: KIacTepu3alliisi W TMOHIDKCHHE Pa3sMEpHOCTH
npu3HaKoBoro npocrpancTea. / Cp /
Tema "MeToIbl U AITOPUTMBI MAIIMHHOTO 00y4YeHHs"
OCHOBHBIE IPUHLUIMBI, THIIBL, AITOPUTMbI MOAEIEH MAIIMHHOIO
oOyuenus. O030p TMOCIETHUX TEHACHIUA W JOCTHXEHUH B 0ONacTH
MAalIMHHOTO 00y4eHUs. AKTyanbHble MpOOJEeMbl U BBI30BBHI B OOJACTH JI.1, JI1.2, JI1.3,
2.8 | MammHHOTO 00y4YeHUs. 8 10 [ IIK-2, TIK-3 JI1.4,J12.1, J12.2,
OcHOBHBIE OMONMOTEKH, WHCTPYMEHTHI aHAIW3a JNaHHBIX W IIPHHITAITEI J12.3

MPUMEHECHUS HHCTPYMEHTOB MAIIMHHOTO 00y4eHHMs Ha s3bIke Python

/Cp/




Tema "MeToIbl U ATTOPUTMBI MAITUHHOTO 00y4YeHHS"

Oobyuenne c¢  yumreneM. Kiaccudukammsa.  OCHOBBI  MeToza
KIaccudukanuy. MeTos TOTHCTHYECKOH perpeccuu,

MeToa k Ommkailmux cocenmeif, MeToa JepeBa pelieHuid. Perpeccus.
Perpeccust k OJTKAAIITIX cocenen. Ananus MOJIETTH
KNeighborsRegressor.  JluneliHBle  MOAETH  JUISI  PETPECCHH.
Perpeccronnbie MeTO1bI

OOyuenue 60e3 yuutens. PamxupoBanue. [loHSTHE paHXHPOBaHWS. JI1.1, J11.2, JI1.3,
2.9 [Meronsl W airopuTMBl OOYYeHUs paHkupoBaHus. Kiractepuzarmusi. 26 |IIK-2,I1IK-3 | JI1.4,J12.1,J12.2,
OcHOBHBIE TOHATHS W 3aJadd  KjacTepusauuu. HampasieHus J12.3
NPUMEHEHUsT  METOJOB  Kiactepu3anuud.  OCHOBHBIE  CIIOCOOBI
OCYIIECTBICHHUS KIIaCTEPU3aIHH.
Bba3oBele  anmrOpuTMBI  MAamIMHHOTO  OOydeHms.  AHcamOleBbIe
AITOPUTMBI B MalIMHHOM oOyueHuu. JlepeBbs pemeHuid. CiydaiHbIit
nec. baiiecoBckuil kimaccupukarop
/Cp/
Tema "[IpeauKTHBHBIC MOJETH B (PUHAHCOBOII cepe”
[IpuMeHeHHe  TPENUKTUBHBIX  Mojeneilt B chepe  (PHUHAHCOB: JI1.1, J11.2, JI1.3,
2.10 |KpeouTHBI CKOPHHI, BBISIBJICHME  MOIICHHHYECKUX  ONepalui, 10 [ IIK-2, TIK-3 JJ1.4,J12.1, JI12.2,
onTUMH3AHs PadOThl OAHKOBCKOW CETH, alTOPUTMUYECKUN TpPEHAUHT, J12.3
MPOTHO3UPOBAHNE HATHYHO-ACHEKHOTO 000poTa. / Cp /
Tema "HeiipoHHble ceTH B chepe GUHAHCOB"
BBeneHue B TeOpUIO MCKYCCTBEHHBIX HEHMpPOHHBIX cerell. Ilepcentpon
®. Pozenbunarra.
[IoHATHS MCKYCCTBEHHOTO HEWpOHA, CJIOSI HEHPOHOB, HCKYCCTBEHHOU
HEHPOHHOM ceTH,
HeilpokoMmnblorepa.  Mojenu  MCKYCCTBEHHOIO — HEMpOHa,  Cios
HEHPOHOB, HCKYCCTBEHHOM
HelpoHHOUW certu. CHHaNTUYeCKUE CBA3M HEWpOHOB. DYyHKIHH JI1.1, J11.2, JI1.3,
2.11 | akruBanuu. IToHsTus 20 | IIK-2, ITK-3 JJ1.4,J12.1, JI12.2,
HEHPOHHOTO AITOPUTMA, I1ara paboThl HEHPOHHOH CeTH. J12.3
MHorocnoiineiii  nepcentpon. Kapter Koxonena. Cern Xomdwuiaa.
Mertozp! 00y4deHUs HeHpOCeTeH.
ITpumeps! HCKYCCTBEHHBIX HelpoceTed B chepe (GUHAHCOB.
HeiipocereBoe mpenckasaHue BpeMeHHBIX pspoB. HelipocereBbie
9KCIEpPTHBIE CUCTEMBI. IIpuMeHeHHe HeWpoceTel uIsl NpeicKa3aHus
PUCKOB M  pedTHHroBaHMs. IIpOrHO3MpOBaHME HACTPOCHHUH Ha
¢onmoBom peiake / Cp /
Tewma "Certsb JleBenOepra-MapkBapara"
IMoctpoerne cetn, OOY4YEeHHOH 1O 0OIIEMy TeHEPATH30BAaHHOMY
METOJAy pacmpocTpaHeHusi ommOku (cetu JleBenOepra-MapkBapTa). 1.1 7112 7113
212 [MpumeHenne MeToja TJaBHBIX KOMIIOHEHT W METOa HE3aBHCHMBIX 2 |mk2, k3| o, 4: J'I2.1: J'[2.2z
KOMITOHEHT B Ka4eCTBE HHCTPYMEHTa IIpeIBapUTEIBHON 00paboTKH 3
BXOJIHBIX JTaHHBIX TUTSE ceTu JleBenOepra-MapkBapra. ’
[Iporno3upoBanue (GOHAOBOTO PHIHKA C MOMOMIBIO ceTH JleBeHOepra-
Mapxksapnara. / Cp /
JI1.1, JI1.2, JI1.3,
2.13 | /3auér/ 0 |IK-2,TIK-3| JI1.4,J12.1,J12.2,
J12.3

4. ©OHJ]I OHEHOYHBIX CPEJICTB

CrpykTypa u comepkaHue ()OHAA OIEHOYHBIX CPEACTB AN HMPOBEACHHS TEKyIIeH M IPOMEXKYTOUHOH aTTecTalliH INPEJCTaBICHB B
IIpunoxenun 1 k pabodeit mporpaMme AUCLMUILUIUHBIL.

5. YAEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHbBI

5.1. OcHoBHas 1uTEpaTypa

ABTOpBHI, | 3arnaBue

WznarenscTBO, TO1 |

Komnnua-Bo




ABTODBI, 3arnaBue H3parenscTBO, 1O Komnnu-Bo

JI1.1 | Bammxer A. C., Maremaruka Ha Python: yueOHO-MeTOTMUECKOE Mockaa: [Ipomereii, 2018 https://biblioclub.ru/inde
XpunyHosa M. b., noco6ue x.php?
Anexcanaposa 1. A. page=book&id=494849
HEOTpaHUYEHHbIN
JOCTYTI JUTS
3aperucTPUPOBAHHBIX
T0JIb30Baresnen

JI1.2  [Mon Heiiten, XapBu Python: MckyccTBeHHBII HHTEIUIEKT, OONBIIHE CankT-IletepOypr: ITurep, | https://ibooks.ru/reading.
Jletiten JIaHHBIE U 00JIAYHBIC BEIYUCICHUS 2021 php?
short=1&productid=371
701 HeorpaHUYEHHBII
JOCTYII JUTS
3apeTUCTPUPOBAHHBIX
10JIb30BaTeIIeH

J1.3 | Xunnum UB Python st punancucros. — (Cepust Cankr-TletepOypr: ITutep, | https://ibooks.ru/reading.
«becrcemnepsr O'Reilly») 2023 php?
short=1&productid=390
132 HeorpaHU4YeHHBII
JOCTYIL JUTst
3apEruCTPUPOBAHHBIX
oJIb30Baresieit

JI1.4 | JIpicakos, K. @. [pakTryeckoe mporpammupoBanue Ha Python: HoBocubupck: https://www.iprbooksho
yuebHoe nocodue HoBocubupckuii p.ru/134584.html
rOCyIapCTBEHHBIN HEOTPaHUYEHHBIN

yHuBepcurer, 2023 JOCTYT JIst
3apETUCTPUPOBAHHBIX

MOJIb30BaTENICH

5.2. lonoJHuUTEIbHASA JIUTEPAaTypa

ABTODBI, 3ariaBue H3narenscTBO, TONI Komnua-Bo

2.1 Crynent. Acnmpant. MccnenoBarens: BnanuBoctok: Dxcnept- https://biblioclub.ru/inde
BCEPOCCUICKHI HAay4HBIH XKypHAI: KypHAT Hayxka, 2020 x.php?
page=book&id=599867
HEOTpaHUYEHHBIN
JOCTYTI JUTS
3aperucTpPUpPOBAHHBIX
10JIb30BaTeIIei

JI2.2 | JIyxxkos, A. A. OcHoBbI paboTsl B Python: yueOHO-MeToquIeCKOS Cankr-IletepOypr: https://www.iprbooksho
nocodue Wsnarensctso PITTY um. p.ru/131742.html
A. U. I'epuena, 2022 HEOTPaHUYCHHBIN
JOCTYIL JUTst
3apEruCTPUPOBAHHBIX
T10JIb30Baresnen

JI2.3 | Turos, A. H., TazueBa, | Busyamnsauns nanasix B Python. Pabora c Kazann: M3marenscTBO https://www.iprbooksho
P. ®. 6ubmmorexoit Seaborn: yueOHO-METOANIECKOE KHUTY, 2023 p.ru/136145. html
nocobue HEOTpaHHYECHHbIH
JOCTYII ISt
3aperuCTPUPOBAHHBIX
10JIb30BaTeIIEH

5.3 lIpodeccuonanbHbie 6a3bl AAHHBIX U HHGOPMALMOHHBIE CIIPABOYHbIE CHCTEMbI

NCC "T'apant" https://internet.garant.ru
®denepanpHas rocyIapcTBEHHas ciry0a cTaTucTUKY https://rosstat.gov.ru (cBOOOAHBIN AOCTYT)
Baza nannbix LentpansHoro 6anka PO http://cbr.ru/hd_base (cBo6oaHBIM AOCTYIT)

5.4. IlepeyeHb NpOrpaMMHOro odecrnevdeHust

OneparnonHas cuctema PEJ] OC

CBoboaHo pacnpocTpanseMslid oducHbIi naket LibreOffice
IDLE (Python) (cBOGOIHAS THIIEH3M)

Python (cBoOOHAS MTUTICH3MS)

5.5. YueOHO-MeTOAMYECKHE MaTepuaJibl 1JIl CTYICHTOB ¢ OrPaHUYEC€HHBIMU BO3MOKHOCTAMU 310POBbSI

IIpn HEoOXOMMMOCTH IO 3aiBICHUIO OOYYAOMETOCS C OTPaHMYCHHBIMH BO3MOXHOCTSIMH 37I0pPOBBS  y4eOHO-METONUUECKHE
Marepuabl MPeNOCTaBIAIOTCS B (hopMax, ananTHPOBAHHBIX K OTPAaHUYEHHUSM 3[0POBbS M BOCHPUATHS WHpopMmanuu. Jnsg mum c
HapyIICHUSIMA 3peHus: B (opMme aynuodaiina; B medaTHOW (opMme yBETHMYCHHBIM IIpupToM. s UL ¢ HApymICHUSAMH CIyXa: B
(opMe HIIEKTPOHHOTO IOKYMEHTa, B IedarHod ¢Qopme. g U ¢ HapyMICHHSMH OIOPHO-IBHTATEIFHOTO ammapara: B (opme
3JIEKTPOHHOTO JOKYMEHTa; B IEUaTHOH (opme.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUTITUHBI




ITomemenus s Bcex BUAOB paboT, MPEXyCMOTPEHHBIX y4eOHBIM IUIAHOM, YKOMIUIEKTOBAHBI HEOOXOAMMOH CHenMann3UpOBaHHOMN
yueOHON MeOeIbI0 N TEXHHYECKUMHU CPEACTBAMH O0YUCHUSL:

- CTOJIBL, CTYJIbS;

- IEPCOHAITBHBIA KOMITBIOTEP / HOYTOYK (IIEPEHOCHOIT);

- IPOEKTOpP;

- 9KpaH / MHTEpaKTHBHAs TOCKA.

JlabopaTtopHble 3aHATHA TPOBOAATCS B KOMIIBIOTEPHBIX KJlaccaxX, pabodme MecTa B KOTOPBIX 00OpYJOBaHBI HEOOXOIMMBIMU
JIMLEH3HOHHBIMH IPOTPAMMHBIMH CPEACTBAMHU U BBIXOOM B HHTEPHET

7. METOAUMYECKHUE YKA3ZAHUA JJIA OBYYAIOIIUXCSA IO OCBOEHUIO JUCIIUITINHBI

MeTtoanyeckue yKa3aHus 0 OCBOCHUIO AUCHUILTHHEI IPeIcTaBneHb! B [Ipunoxxennu 2 Kk pabouei mporpaMme AUCHUTLTHHEL.




POHJ OHEHOYHBIX CPEJACTB

IIpunoxenne 1

1 OnucaHMe NMoOKa3aTeJed M KpUTEpUEB OLleHUBAaHMS KOMIETEHLUN HAa Pa3/IMYHbIX
3Tanax ux opMUpOBaHHS, ONNMCAHUE IIKAJI OLleHUBAHUA

1.1 Iloka3arenu u K

PUTEPUN OLICHUBAHUS KOMIICTCHIUM:

3VYH, cocrasigromniue
KOMIIETEHIIHIO

Iloxa3arenu orieHUBaHUA

Kpurepun
OLICHUBAaHM

Cpenctsa
OLICHUBAHMSI

[IK-2: Cnocoben kinaccuuinpoBaTh ¥ WASHTH(GHUINPOBATE 33a91 HCKYCCTBEHHOTO MHTEJUIEKTa, BRIOMPATh
WHCTPYMEHTAIILHBIE CPEJICTBA PEIICHUS 3a/1a4 UCKYCCTBEHHOT'O MHTEIJICKTA

aJICKBATHBIC MCTOJAbI 1

3HaTh:

- IPUHIIUIIBI pabOTHI
HCKYCCTBEHHBIX HEHPOHHBIX
ceTer

- cnenuuKy MPOEKTOB,
peau3yeMbIX B (PHHAHCOBOMH
cdepe ¢ UCTIoNh30BaHUEM
CHCTEM HCKYCCTBEHHOTO
WHTEJUIEKTa

- PUCKH U OTpaHHYCHUS
NPUMEHEHHUS TeXHOIOT U
HCKYCCTBEHHOTO MHTEIJICKTA
B (hrHAHCOBOM cepe

U3y4aeT OCHOBHYIO U
JIOTIOJTHUTENBHYIO JTUTEPATYPY,
COJZICPIKaIyI0 MaTepuas 00
OCHOBHBIX TIOHSTHSIX
HHCTPYMCHTAJIBHBIX CPEACTBAX
1 MaTEMaTHYCCKUX METOJaX,
HCIIOJIb3YEMBIX MTPU
BBITIOJTHEHHUH 3aaHUH, TSI
IMOATrOTOBKHU K 3a4€Ty

MOJIHOTA U
COJEPKATEIbHOCTD
OTBETA HAa 3aueTe,
COOTBETCTBHE OTBETOB
MaTepuaiy,
coJepaKalieMcs B
W3YYEHHOU JUTEpaType

Bompocsr k 3auety (1-
28), 3agaHus K
nabopaTopHbIM
paboram (1-4),
3ananus (1-5)

YMeTb: pelIeHre PaKTUIECKUX U HPaBHIBHOCTh [MpakTryeckoe 3a1aHne
- UCTIOJIb30BaTh 7a00paTOPHBIX 3a/IaHUI peneHust K 3a4eTy, 3a/IaHus K
TEOPETHYECKHil ammapar, NPaKTHYECKUX 71a00paTOPHBIM
MaTeMaTHYECKUE MOJIECIIH, J1a00PaTOPHBIX pabortam (1-4),

METO/Ibl M AJITOPHUTMBI 3a1aHul 3ananus (1-5)
MAaIIHHHOTO 00yYeHUs ISt

pELICHUsI MPAKTHIECKUX

3amaq

- BBISIBIISITH, QaHAIN3UPOBATD,

KI1acCU(UIMPOBATH PHCKH

NPU BHEJIPEHHH TIPOSKTOB Ha

0a3e HCKYCCTBEHHOTO

MHTEIICKTa B chepe

(uHaHCOB

Bragets: pelieHre MPaKTUIECKUX 1 NPaBHIBHOCTh IMpakTryeckoe 3a1aHne
- HaBBIKAMU ITPUMEHEHHS 7a00paTOPHBIX 3aIaHUI peuieHust K 3a4eTy, 3aJIaHus K
MHCTPYMEHTAIIBHBIX CPEICTB NPaKTHYECKUX U 71a00paTOPHBIM
pelienHns 3a7ad MaluHHOTO 1ab0paTOPHBIX paboram (1-4),
00y4eHus 3aJaHui’ 3aganus (1-5)

IK-3: CnocobeH pa3pabarsiBaTh U IPUMEHSATH METOJIBI M

AlIMHHOTI'O OﬁyquI/IH JUIA

pereHus 3aaaq

3HaTh:

- KJIACChI METOJIOB U
ITOPUTMOB MAITHHHOTO
0o0y4YeHUs U UX
MaTeMaTHYECKOE

M3y4aeT OCHOBHYIO U
JIOTIOJTHUTENIBHYIO JINTEPATYPY,
COJIeprKaIIyIo MaTepuai oo
OCHOBHBIX TIOHSTHUSIX
HHCTPYMCHTAJIBHBIX CPEACTBAX

COJIep)KaHUE

1 MaTEMaTHYCCKUX METOJaX,

MOJTHOTA U
COZIePIKATEIILHOCTh
OTBETa Ha 3auere,
COOTBETCTBHE OTBETOB
marepuaiy,

CoZIepIKaIeMCs B

Bomnpocsr k 3auery (1-
28), 3amaHus K
na0opaTopHBIM
pabotam (1-4),
3aganus (1-5)




- OCHOBHBIC OMOIUOTEKH
SI3bIKA TIPOTPAMMHPOBAHUSI
Python, npumensiemsie B
MAalIMHHOM O0YYCHHUU U
pa3paboTKe HEUPOHHBIX
ceTel

HCIIOJIb3YCMBIX ITPU

BBIIIOJIHEHMH 3aJaHUM, JIs

IOATOTOBKH K 3a4CTy

M3y4YEHHOMW JUTEpaType

YmeTs: pelIeHre IpakTHIECKIX U MPaBIILHOCTD [IpakTudeckoe 3amanue
- IPUMEHATH ONOMOTEKH JabopaTOPHBIX 3aIaHUN pereHns K 3a4eTy, 3aJaHus K
SI3BbIKA IPOTPAMMHUPOBAHUS MPaKTUYECKUX U nabopaTopHbIM

Python s ananuza gaHHbIX, J1abopaTOPHBIX pabortam (1-4),
BH3YaTH3aIAH 3aTaHAN 3aganus (1-5)
3aKOHOMEPHOCTEH, 00ydeHUsI

MOJEJIeH

Brnanets: peleHre NTPaKTHYECKUX U MPaBUIBHOCTh [IpakTuueckoe 3aganue
- HaBbIKaM¥ paboTHI C mabopaTOPHBIX 3aaHAN pemieHus K 3a4eTy, 3aJaHus K
Python u ero 6ubnmnorexkamu, MPAKTUYECKUX U nabopaTopHbIM
MPUMEHSIEMbIMU B nabopaToOpHBIX paboram (1-4),
MAaIIMHHOM O0YYEeHHUU U 3aTaHAN 3aganus (1-5)

pa3paboTKe HEUPOHHBIX
ceren

1.2 lIkanel OLIECHUBAHUS
Texymuii KOHTPOJIb YCIIEBAEMOCTH W MPOMEKYTOUYHASI aTTECTAIMS OCYIISCTBIIICTCS B paMKax

HAKOIUTENIbHOM OamibHO-peiTHHrOBOM cuctemsl B 100-0amibHoi 1mikane:

50-100 6anmoB («3a4TEHO»)
0-49 6anoB («HE 3a4TEHOY)

2 TunoBble KOHTPOJIbHbIE 3aJaHUS WM HHbIE MaTepHaJbl,
OLleHKM 3HAaHUW, YMEHUH, HABbIKOB U (M/IM) oOmbITa JeATEe/JbHOCTH, XapaKTepPHU3YIOUMX
3Tanbl OPMUPOBAHUA KOMIIETEHLMI B IPoLecce 0CBOEHUA 06pa30oBaTeJIbHOM MPOrpamMMbl

CoNR~ LN E

BOl'[pOCI)I K 3a49€Ty

HckyccTBEHHBIN MHTEIIEKT: MOAXO0/bI K ONPEAEICHUIO
baszossie TexHonoruun MU
OcHoBHble HanpaBieHus npumeHenus MU B cpepe punancos

Pucku npumenenus U1 B chepe puHancoB

[Tonxone! k perynupoanuto MU Ha puHaHCOBOM pBIHKE

OcHoBHbIe OuOaHOTEKH PYthOn 1 HHCTPYMEHTBI MATMHHOTO O0YUCHHSI.
OcCHOBHbIE NPUHLUIIBI, TUIIBI, AITOPUTMBI MOJIETIEH MAITUHHOTO 00Y4YEeHHUS

[Tonarue oOydenus ¢ yuurenem u 6e3 yuurens. [Ipumepsl npumenenus B pruHaHCOBOM chepe
OcHoBHBI€ 3TaIbl IPeA00padOTKH NaHHBIX. BpiGop npu3HaKoB /17151 00yUeHHS TaHHBIX

Heo6XoauMble IS

10 OcHOBBI TPOOIEMBI M TPUYUHBI IIepeodydeHust Mozeneil. Metoabl 60prObI ¢ mepeodyueHrneM
11. OcHoBBI TpoOIEMBI ¥ IPUYUHBI HET000y4YeHHs Mojesield. MeToabl 60pbObI ¢ HE000YyUeHHEM
12. 3amaun knaccupuKauy JaHHBIX: TOCTAHOBKA 33]]a4l, OCHOBHBIE METO/IbI, TPUMEPHI

13. 3amaun paH)XKHPOBaHUS: TIOCTAHOBKA 3a7a4l, OCHOBHBIE METO/IbI, IPUMEPHI.

14. 3amaun perpeccun: MOCTaHOBKA 3a/1a4l, OCHOBHBIE METO/IbI, IPUMEPHI.
15. 3amava kacTepu3anuu: MOCTAHOBKA 33/1a4K, OCHOBHBIE METOIbI, TIPUMEPHI.
16. OcHOBHBIE 337]a4U U METObl YMEHBILIEHHE Pa3MEPHOCTH.

17. AucamMbnupoBaHu€ B MaITUHHOM OOY4E€HUN»
18. llepeBbs pemienuil. MeToabl mocTpoeHus epeBbeB. Mx perymsapuszarus.

19. CiryvaiiHblii Jiec, ero 0COOEHHOCTH, IPEUMYIIECTBA M HEJIOCTATKH.




20. baitecoBckuii knaccuduxarop

21. IIpenuktuBHBIC MOACH B chepe hurancos: monenu AR, MA, ARIMA
22. IlpepuktuBHBIe MOaenH B chepe punancos: mogean ARCH/GARCH
23. UckyccTBeHHBIM HEMpPOH. MoJIe HCKYCCTBEHHOTO HEHPOHA.

24. MHOTOCJIOWHBIN MePCeNTPOH

25. Kaptel Koxonena

26. Cetn Xondunma

27. Metonpl 0Oy4eHHsT HEHPOCeTH

28. [Iporao3upoBanme HaCTPOCHUH Ha ()OHJOBOM PBHIHKE

IIpaKTuquKoesauaHne1c3aquy

3ananwue BeinonHsercs B Google Colab
OOyuaroniemycst mpegocraBisgercss naraceT. HeoOXoauMo MpOM3BECTH €ro aHanu3 Hauboiee
HOJXOAIIIM METOIOM. BBIOOp MeTo1a — apryMeHTHpOBaTh, CEIaTh BBIBOIBI

Kpurepun oneHuBaHmsi:

MaxkcuMajibHOe KoJudecTBo 0ayioB — 100.

3adeTHOE 3a/IaHUe BKJIIOYAET 2 TEOPETHUECKUX BOMPOCca M | MPaKTHUECKOE 3a/1aHHE K 3a4YeTy.

Kaxapiii Bompoc olieHuBaeTCs OT/ACIbHO, MaKCUMaIbHO B 20 6aJ/10B.

MakcumanbHOE€ KOJMYECTBO OalljIoB 3a OTBETH HAa TeOopeTHdeckue Bompockl — 40 0asuioB.
Kpurepuu ornieHuBaHus OTACIBHOTO BOMPOCA:

17-20 6aa10B

U3JI0’)KEHHBIM MaTepuan (aKTUYECKU BEPEH, HaJIM4Yue IIYOOKHMX HCUEpPIIbIBAIOIINX
3HaHUW B 00bEeMe NPOIICHHON MpOrpaMMbl TUCIUIUIMHBI B COOTBETCTBHH C
MOCTaBJICHHOW MpOTrpaMMON Kypca IEibl0 OOYy4YeHUs; TPaMOTHOE M JIOTMYECKH
CTPOMHOE U3JI0’)KEHUE MaTepualia Mpyu OTBETE, YCBOCHHE OCHOBHOM M 3HAKOMCTBO C
JIOTIOJIHUTEIIbHOM JINTEpaTypoi

14-16 6a10B

HAIUYUE TBEPJAbIX U JOCTATOYHO TIOMHBIX 3HAHUH B o00beMe MPOUIEeHHOU
MpOrpamMMbl  JUCHUILJIUHBI B COOTBETCTBHUHU C IEIbI0 OOYYEHHS, JTOMYCKAarOTCA
OTJIebHBIE JIOTUYECKUE U CTHIMCTUYECKHE MOTPEIIHOCTH, O0YUYaIOIIUICS YCBOMII
OCHOBHYIO JIUTEPATypPy, PEKOMEHIOBAHHYIO B paboUeil mporpaMMe JTUCIUTLTAHBI

11-13 6asioB

HaJIMYue TBEPAbIX 3HAHUN B 00beME MPOIIEHHOTO Kypca B COOTBETCTBHH C LIEJIBIO
o0y4yeHMsI, M3JI0)KEHHE OTBETOB C OTACIbHBIMH  OIIMOKaMH, YBEPEHHO
MCIPABJIEHHBIMU TIOCJ€ JOIOJIHUTENbHBIX BONPOCOB; IPAaBUIBHBIE B LEJIOM
JeMcTBUS MO MPUMEHEHUIO HAaBBIKOB M YMEHHH MpH pelIeHUH MpaKkTHKO-
OpPUEHTUPOBAHHBIX 3aJaHUI

0-10 6aa10B

OTBETHl HE CBfA3aHBl C BOIPOCAMH, HaJIU4YMe TpPyObIX OIIMOOK B OTBETE,
HEIIOHUMaHUE CYIIHOCTH M3J1araéMoro BOIIPOCA, HEYMEHUE NPUMEHATb YMEHHUS U
HaBBIKM IIpU PEIIEHWH NPAKTUKO-OPUEHTHUPOBAHHBIX 3aJaHUI, HEYBEPEHHOCTb M
HETOYHOCTb OTBETOB Ha JIONIOJIHUTEIIBHBIE U HABOSAIINE BOIIPOCHI

[IpakTnueckoe 3amaHMe OLEHUBAETCS MakcuMaiabHO B 60 OasuioB. Kpurepum oneHuBaHus

3aaHus:

51-60 6aa10B

3aJJaHUE BBINOJHEHO B MOJIHOM 00beMe; 00yJaronIuiicsl IeMOHCTPUPYET YBEpEHHbBIE
JIEICTBHS B MPOLIECCE PEILICHUS

41-50 6asi10B

3a/laHue BBIMOJTHEHO B TIOJHOM 00beMe, HO C HEOONBIIMMHU TOTPEITHOCTIMU;
00ydJaronuics 1EMOHCTPUPYET MPABIIIbHBIC JEHCTBUS B MPOIECCE PEIICHUS
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31-40 6an10B 3a1aHUE BBIMIOJIHEHO YAaCTUYHO; IPU PELICHUHM IIPOJEMOHCTPUPOBAHBI B LIEIOM
IIPABWJIBHBIE IEHCTBUSA

0-30 6as10B 3aJJaHi€ HE BBIIIOJHEHO MWJIM BBINOJHEHO YacTMYHO, C TPYObIMH OLIMOKaMH;
oOyyaromuiics JAEMOHCTPUPYET HEYMEHUE IPHUMEHATh IIOJyYEHHBbIE 3HAHUS U
HaBBIKY IIPU PEILIEHUU KOHKPETHBIX 3aJaHUuI

OO0uue KPUTEPHH OLIEHUBAHUS:

50-100 0asutoB | OTBeThl OOyyaromerocss Ha o0a TEOPEeTHYECKHX BOIpoca (PaKTUUYECKH
(«3auTeHo») BEPHBI, W3JIOKEHHBI MaTepuan (aKTUYeCKH BEPEH, HAMUue TIYyOOKHX
UCUEPIBIBAIOIIUX 3HAaHUW B 00beMe MPOHWJEHHOW  MPOrpaMMbl
JUCLUIUTMHBI B COOTBETCTBUU C IMIOCTABICHHOHN MPOrpaMMOi Kypca Lebio
00y4YeHHUs; TPAaMOTHOE U JIOTUYECKH CTPOMHOE U3TI0KEHUE MaTepuaa rnpu
OTBETE, YCBOCHHWE OCHOBHOW M 3HAKOMCTBO C JONOJHHUTEIHHOMN
JIATEPATypOU.

[TpakTuyeckoe 3aJJaHie  BBINOJIHEHO BEpPHO, oOyuarouiics
JEMOHCTPHUPYET MpPaBUIbHBIC, YBEPEHHbIC ACUCTBUS MO NPUMEHEHHIO
MOJTyYCHHBIX HABBIKOB M YMEHUH MPH PEIICHUH 3aJIaHHsL.

0-49 0aJ10B («nme | OTBeThl OOydYaroLIerocss He CBSA3aHbl C BONpOCAaMHM, B OTBETE
3a4TeHO0») NPUCYTCTBYIOT TpyObIe OMMOKH, HETIOHMMAHUE CYIIHOCTH H3J1araeéMoro
BOINPOCA, HEYBEPEHHOCTh U HETOYHOCTh OTBETOB Ha JONOJIHUTEIbHbIE U
HABOJSLLUE BOIIPOCHI

3ajaHde He BBINOJIHEHO WJIM BBIIOJHEHO 4YacTUYHO, C TIpYyObIMH
ommOKaMu; OOYYaIOIIUIiCS JEMOHCTPHPYET HEYMEHHE MPHUMEHSThH
H0JIy4YEeHHbIE 3HAaHUS M HABBIKM IIPU PELICHUU KOHKPETHBIX 3aaHui

3aganusa

3aganme 1. [loaroroBbre KOHCHEKT Mo TeMe «lIpuMeHeHHE TEXHONIOrHMM HCKYCCTBEHHOTO
UHTeJUIeKTa B cepe puHaHCOBY». JIONOTHUTE KOHCIIEKT MpUMEpaMU

3ana}me 2. HOI[FOTOBBTC KOHCIIEKT 110 TeMe «(OCHOBBI MAaIlIMHHOT'O 06y‘IeHI/I$[ JJIsL aHalikn3a
q)HHaHCOBBIX JaHHBIX)). I[OHOJ'IHI/ITC KOHCIICKT IMpUMECpPaMU KOJa

3aganue 3. IloaroroBpTe paclIMpeHHBI  CTPYKTYPUPOBaHHBIH  KOHCIIEKT IO  TeMe
«IIpenukTuBHBIE MOAETH B (hrHAHCOBOM cepey. JlonoaHUTe KOHCIIEKT MpUuMepaMH Koja

3aganue 4. [loaroToBbTe pacHIMPEHHBIH CTPYKTYPHUPOBAHHBIA KOHCIEKT Mo Teme «HelpoHHbIe
ceTH B chepe duHaHCOBY. J[OTTOTHUTE KOHCTIEKT TPUMEPAMH

3apanue S. [loAroToBETE pAaCIIMPEHHBIM CTPYKTYPHUPOBAHHBIM KOHCHEKT IO TeMe Meroasl u
aJITOPUTMBI MAIIMHHOTO 00y4YeHUsI». [IOMOTHUTE KOHCTIEKT IpUMEpaMu

Kpurepun onenuBanus:
Bcero 3a moaroToBky 3ajaHuii oOydaromuiics MoxkeT monyuuth 20 6amnoB. Kaxnoe 3amanue
OIICHHUBAETCS MAaKCUMYyM B 4 faJjliia

4 dana [IpencraBneH MOMHBIN, pa3BEPHYTHIH KOHCIIEKT, CHCTEMHO IIOKa3aHa COBOKYITHOCTH
OCBOGHHBIX 3HAHMA 00 OOBEKTE, MPOSBISIONIAICS B CBOOOJHON OMEPUPOBAHUU
OCHOBHBIMH TIOHSITHUSMH y4e€OHOTO Kypca, YMEHHWU BBIICIUTh CYIIECTBCHHBIC W
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HECYIICCTBCHHBIC  €r0  MPU3HAKH, NPHYUHHO-CJICIACTBEHHbIC CB3U.  KoOHCIEKT
XapaKTepU3yeTCsl  COAEPKATENBbHOCThIO, KOHKPETHOCTHIO, 3HAHMEM OCHOBHOH W
JIOTIOTHUTEILHOU JIMTEPATyphl, PEKOMEHIYEMOU IO TEME, YETKOCThIO M JIOTUYHOCTHIO
U3JIOKEHUST MaTepuana, JOMOJHEH NpUMEpaMH; JIEMOHCTPUPYET TBOPUYECKHM IOIXO]T
00y4Jaromnierocs.

1-3 6anna | [IpencraBieH HENOJHBINH KOHCIEKT, MPEICTABISAIONINA COOOH pa3po3HEHHbIE 3HAHUS IO

teMe. [IpucyTcTBYIOT (parMeHTapHOCTb, HEJIOTUYHOCTh H3J0KeHus. OOyuaromuiics He
OCO3HAET CBSI3M MEXKJy IMOHATUSIMH, KOHIICNTYaJbHbIC IEPECEUEHUs], CTPYKTYpHBIC
3aKOHOMEPHOCTH. OTCYTCTBYIOT BBIBOJIbI, KOHKPETU3ALUA U JI0Ka3aTeIbHOCTh. [IpumMepsl
10 TEME OTCYTCTBYIOT

0 6amsioB | KoHcnekT He npeictaBiieH

3aganus K J1aOopaTOpHBLIM padoTam

Bce nmaboparopHbie paboThI BBITOIHSIIOTCS ¢ IpUMeHeHHeM Oubimorek Python

3aganne k JadoparopHoii padotre 1. TexHOI0rHM HMCKYCCTBEHHOr0 HHTeJIEKTa B cdepe
(puHAHCOB: BO3MOKHOCTH U OTPAHUYEHUSI

WcTounuku qaHHBIX [Tl BBITTOJIHEHUS 3aaHMs O0YJarOIIHIACS BRIOMPAST CAaMOCTOSITEIILHO.

[Io wutoram mnaGopatopHoil paboThl oOOydarolIuiics cocTaBisieT OT4eT. B oryer wnenecoobpazHo
BKJIFOUHTE:

=

3.

TEOPETUYECKYI0 YacTh (0030p Texnonorut UM, mpumepsl, TMCKYCCUH U T.11.)
CKPHUHILIOTHI (B 3aBUCUMOCTH OT 3a/1aHUA)
BBIBOJIBI

Br16op TeMb! uccnenoBanus

CocraBieHue o0030pa OCHOBHbIX TexHosoruii MW, npumensembix B (uHaHCOBOH cdepe,
npuMepsl ucnois3oBanus MW B (dunHancax, aHamm3 3THUYECKUX U PETYISTOPHBIX BOMPOCOB,
CBsI3aHHBIX ¢ ucnonb3oBanueM MU B chepe punancon

CocraBiieHre NOSICHUTEIbHON 3allMCKU U TIOJITOTOBKA OTYETA 110 JJabopaTopHoi padore 1

3ananue K JadoparopHoii padore 2. OCHOBbI MAIIMHHOIO O0yUYeHUs sl aHAJN3a (PUHAHCOBBIX
JTAHHBIX

3ananwue BoimonHsaeTcs B Google Colab (caaercs B Buze daiina)

Haracet oOyuatromuiics cCOOMpaeT caMOCTOSATENbHO, UCIO0Ib3Ysl OTKPBIThIE UCTOUHUKHU JAHHBIX

[Io wuroram mnaGopatopHoil pa®oThl oOOydaroluiics cocTaBisieT oT4eT. B oruer nenecoobpazHo
BKJTFOUHTD:

=

w

TEOPETUYECKYIO YacTb, OMKUCAB T€ METO/bl U aITOPUTMbI MAILIMHHOTO O0y4Y€HUSs, KOTOpPbIE ObLIH
HCIOJIb30BaHbI (CYIIHOCTh, 0COOEHHOCTH, IPEUMYIIIECTBA U HEJOCTATKH U T.I1.);

OIMCaHHe IEPEMEHHBIX B COOpAaHHOM JlaTaceTe;

(bparMeHThI KOJ]a U CKPUHIIOTHI (B 3aBUCUMOCTH OT 3aJaHMs])

BBIBO/JIbI

Br16op Tembl nccnenoBanus

COop naHHBIX Ul aHaliM3a Ha OCHOBE OTKPBITHIX 0a3 JAaHHBIX (HAaNpUMep, UCTOPUYECKUE
JaHHBIE O [IEHaX aKIUil, 00beMe TOPTrOB BATIOTHBIX KypCax)

[IpeaBaputenpHas 0OpaboTKa TaHHBIX JJIs TTOCIEIyIOIIeH aHanmmn3a. [lepBUYHBIN aHAIN3 TaHHBIX
AHanmu3 ¥ TNPOrHO3UpOBaHHME (PUHAHCOBBIX IMOKas3aTele ¢ MNPUMEHEHHEM aJrOpUTMOB
MalIMHHOTO 00yueHus (JInHeHHas perpeccusi, IOTUCTUYecKasi perpeccusi, CIy4aiHbIi Jiec U T.1.)
CocraBieHue NOsSCHUTEIbHOM 3aUCKU U TOATOTOBKA OTUeTa 1o JabopaTopHoii pabote 2




3aganue k nadopaTopHoii padore 3. IIpequkTHBHBIE Moae/H B (UHAHCOBOI cepe

3ananwue BoimonusaeTcs B Google Colab (caaercs B Buze daiina)

Jlaracet oOy4aromuiicsi COOMpaeT CaMOCTOSATENIBHO, UCTIONB3YSl OTKPBIThIE HICTOYHUKHN JaHHBIX

Ilo wroram naGopaTopHON paboTHl OOydYaroLuiics cocTaBiseT oTyeT. B oryer wenecoobpasHoO
BKJIIFOUHUTH:

=

w

5.

TEOPETUYECKYIO0 YacTb, OMKUCAB T€ METObI U aJITOPUTMbI MATMHHOTO O0y4Y€HUSs, KOTOpbIE ObUIH
MCIOJIb30BaHBI (CYIIHOCTh, 0COOEHHOCTH, IPEUMYIIIECTBA M HEOCTATKH U T.I1.);

OIMCaHNE NIEPEMEHHBIX B COOPAaHHOM J1aTaceTe;

(bparMeHThI KOJ]a U CKPUHIIOTHI (B 3aBUCUMOCTH OT 3aJaHMUS)

BBIBO/JIbI

Br160op TeMbl rccnenoBaHus

COop &maHHBIX JUIS aHaJiW3a HAa OCHOBE OTKPBITBIX 0a3 JaHHBIX (HAPUMEpP, HCTOPHYCCKUE
JaHHBIC O [[EHAX aKIIHMA, JMHAMHKA 00bheMa HAJTMYHBIX JCHET B OOpAIeHUH U Jp.)
[IpenBapurensHas 06paboOTKa TaHHBIX IS TIOCIEAyIoNIeH aHanu3a. [lepBUYHbINA aHAIH3 TaHHBIX
AHanu3 W MPOrHO3UpPOBaHUE (PMHAHCOBBIX IOKa3aTelield ¢ MPUMEHEHHEM OCHOBHBIX METOJIOB
aHanu3a BpeMeHHbIX psaaoB (Mogenu ARIMA, monean GARCH)

CocraBieHre MOSCHUTEIBHOH 3aMCKU U MIOATOTOBKA OTYETA 0 TabopaTopHO# paboTe 3

3ananue k jadoparopHoii padore 4. Heiiponunnle ceTu B cpepe puHaHcoB

3amanue BoinonHsercs B Google Colab (caaercs B Buze daiina)

JataceT o0ydaromuiicss COOMpaeT CaMOCTOSTEIBHO, HCITOJIB3Ys OTKPHIThIE HCTOYHHKH JTaHHBIX

[To wroram aboparopHOil pPabOTBI OOYYAIOIIMHCS COCTaBIsSET OTYET. B oTder menecooOpasHo
BKJIFOUHTH:

=

w

TEOPETUYECKYIO YacCTbh, OMUCAB T€ METOABI U aJTOPUTMBbl MAIIMHHOIO 00y4YeHHUs, KOTOpbIE OBbLIH
HCIOJIb30BaHBbI (CYIIHOCTh, 0COOEHHOCTH, IPEUMYIIECTBA U HEJOCTATKH U T.I1.);

OIMCaHME NIEPEMEHHBIX B COOpPaHHOM JIaTACETE;

(bparMeHThl KOJja U CKPUHIIOTHI (B 3aBUCUMOCTH OT 3aJaHMUS)

BBIBO/JIbI

Br160p TeMbl HccnenoBanus
COop maHHBIX AJIs aHATKM3a HA OCHOBE OTKPBITHIX 0a3 JaHHBIX (HAIpUMEp, JaHHBIE O KPEIUTHBIX
UCTOpUSAX U J0XOJaX WJIM UCTOPUYECKHE JaHHbIE O IIeHaX aklui, 0ObeMe TOProB BaIIOTHBIX
Kypcax)
[IpeaBaputenbHas 00paboTKa TaHHBIX JIJIs1 TOCHIEAyIOMIeH aHanu3a. [lepBUYHBIN aHaTu3 JTaHHBIX
Ha Bb160p 0Oyuatomerocs:

® OIIEHKa KpEeIUTOCHOCOOHOCTH  3aEMIIMKOB  METOJaMH  MAIIMHHOIO  OOy4YeHHs

(JlorucTuyeckas perpeccusi, peraroine 1epeBbs, HEHPOHHBIE CETH)

® [I0CTpoeHHUE U 00ydeHHEe HEMPOCeTH JUIsl TPOrHO3UPOBaHMs (PUHAHCOBBIX MOKa3aTeNei

CocraBieHne NOsSCHUTEIbHOM 3alMCKU U TOATOTOBKA OTYeTa 1o JabopaTopHoii pabote 4

Kpurepumn ouennBanus
Bcero 3a BeimonHeHHe 3aaHUi K J1a00paTOPHBIM paboTaM 0oOydarouuiics MokeT moayyuts 80

0anoB. Kaxioe 3a1anne k 1ab0patopHOit padoTe oneHnBaeTcss MakcuMyMm B 20 6a110B

16-20 6amnoB | OOyJarommiics  BBITOJHWI  JJAOOPATOpPHYIO  paboTy B MOJTHOM  0oOBeMe,

CaMOCTOSITENIbHO, € COOJIOJEHHEM HEOO0XOIMMON IOCIeI0BaTeIbHOCTH; TPAMOTHO
oQOopMUII  TIpE/CTaBICHHBIM OTYET; JaHa CcojAep)KaTeldbHas HMHTEpIpeTanus
MIOJIyYEHHBIX IIPY PELLIEHUU 337a4 Pe3yIbTaTOB; MaTEPHAI U3JI0KEH YETKO

11-15 6annoB | OOyJaronuiicss  BBITIOJHWT ~ JIAOOPAaTOpPHYHO  pabOTy B  TMOJHOM  OOBEMe,

CaMOCTOATCIIbHO, C COGHIOI[GHI/IGM HCO6XOHHMOﬁ NOCJICAOBATCIIbHOCTU, TI'PAMOTHO

6




oopMHI  IpPENCTAaBICHHBIM OTYET; JaHa CcoJepXkarelbHas HMHTEpIpeTalus
MIOJIyYEHHBIX MPU PELICHUH 3aJad pe3y/ibTaTOB; MaTepuall U3JI0KEH YETKO; HO IIpU
9TOM [JOIYCKAlOTCA OTHAEIbHBIC JIOTMYECKHE M CTHIMCTHYECKHE IOTPEIIHOCTH,
YBEPEHHO HCIIPaBJICHHBIE 00YYAIONUMCS ITOCIIE TOTIOJIHUTEIBHBIX BOIPOCOB

6-10 6amuoB | OOyyaronuiicst BHITOTHUIT pabOTy B MOJHOM 00beMe C COOIII0IEHUEM HEOOXOAUMO
MOCIIEIOBATEIPHOCTH;  IPaMOTHO  O(GOpPMHI  TPEACTAaBICHHBIA  OTYET; JlaHa
colepkarenbHas ~ WHTEPIpETalus  TOJYYCHHBIX  PE3yJbTaToOB;  JIOMYCKAIOTCS
OTJICIbHBIC JIOTUYECKUE M CTHJIMCTUYECKHE IMOTPEIIHOCTH; OOYYAIOIIUNCS MOMKET
UCTIBITHIBATh HEKOTOPBIC 3aTPYAHCHUS B POPMYIIUPOBKE CYKICHUH

0-5 6ans10B JlaboparopHass paboTa HE BBINIOJHEHA WM BBINIOJHEHA HE B IOJHOM OOBEMe,
Ype3MepHO (pparMeHTapHO; OO0YYAIOIIUICS MPAKTHUYSCKH HE BJIAJCET TCOPETUUCCKUM
MaTepuaioM, JOMyCKaeT TpyOble OIMMOKH, HWCHBITHIBACT  3aTPyJHEHUS B
(bopMyIHpPOBKE COOCTBEHHBIX CY)KICHHUH, HE CTOCOOCH OTBETHTH Ha JOMOIHUTEIbHbIC
BOIIPOCHI.

3 MeToauYeCcKUe MaTepHaJbl, oNpeAe/AIe Npoueaypbl OeHUBaHUS 3HAHUH,
YMEeHUM, HABBIKOB M (MJIM) ONbITA AeATE/IbHOCTH, XapaKTEePU3YIOLIUX 3TaMbl
¢opMuUpOBaHUA KOMIIETEHL M

[Tpouenaypsl OIlCHMBaHHS BKIIOYAIOT B ce0s TEKYIIMH KOHTPOIb M HPOMEKYTOUHYIO
aTTeCTaIuIo.

Texkymmii KOHTPOJIb YCIIEBAEMOCTH MPOBOAMUTCS C HCIOIb30BAHMEM OIEHOYHBIX CPEJCTB,
MPEJICTABJICHHBIX B M. 2 JaHHOTO NPUJIIOKEHUS. Pe3ynbTaThl TEKYIIEro KOHTPOIS IOBOISTCS 10
CBEJICHUS CTYICHTOB JI0 TIPOMEXYTOYHOM aTTeCTAIINH.

IIpomexyTouHas aTTecTanus MIPOBOAUTCS B opMe 3ayeTa.

3adyeT TPOBOJIUTCA MO PACHUCAHUIO TPOMEKYTOUYHOM aTTecTallii B THMCBMEHHOM BUJIE.
KonnuectBo Bonpocos B 3amanuu — 3. [IpoBepka 0TBETOB U OOBSIBICHUE PE3YIbTATOB MPOU3BOAUTCS B
JeHb 3aueTa. Pe3ynbTaThl aTTeCTallMu 3aHOCSATCS B BEIOMOCTh U 3aUETHYIO KHIDKKY CTY/ACHTA.
CTyneHTsl, HE MPOIIEANINE MPOMEKYTOUHYIO aTTECTAUIO MO TpaduKy MPOMEKYTOUHON aTTeCTAIlHH,
JTOJDKHBI JINKBUUPOBATH 33J0JKEHHOCTh B YCTAHOBIIEHHOM TIOPSIJIKE.




IIpunoxenue 2
METOINYECKHUE YKA3ZAHUSA 11O OCBOEHUIO JUCHUIIJIMHBI

Y4eOHBIM IIAHOM MPEAYCMOTPEHBI CIICAYIONINE BUBI 3aHATHIA:

- JICKIIUH;

- 1abopaToOpHbIC 3aHATHSL.

B Xxozme JEKUMOHHBIX 3aHATUH pacCMaTpUBACTCS TEOPETUYECKUU MaTepuasl, JaroTcs
PEKOMEHIallUU AJI CAMOCTOSITENIbHOM pabOoThI U MOJTOTOBKE K MPAKTUYECKUM 3aHSITHSIM.

B xome naboparopHbix paboOT  pa3BUBAIOTCSl HAaBBIKM IPUMEHEHHS COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJOTUM, BBIOOpAa WHCTPYMEHTAJbHBIX CPEICTB A1 00pabOTKM W aHanu3a
(MHAHCOBBIX JJAHHBIX B MPO(ECCHOHAIBHON AESITEIbHOCTH.

IIpu nOArOTOBKE K MPAKTUYECKUM 3aHATHIM KaXKIbI CTYJCHT JJOJIKEH:

- U3Y4YUTh PEKOMEH/I0BaHHYIO YUEOHYIO JIUTEPaTypY;

B 1npomecce mOArOTOBKM K NPAKTUYECKUM 3aHATUSAM CTYAEHTBI MOTYT BOCIOJIB30BAaThCS
KOHCYJIbTAIIUSIMU [TPENO1aBaTEeIs.

TeopeTnueckre BOMPOCHI JOJKHBI OBITH H3YYEHBI CTYIEHTAMH B XOJE CaMOCTOSITEIbHOMN
pabotel. KoHTponb camocTosiTeNnbHON pPadOTHl CTYAEHTOB Haja Y4eOHOM mporpammoil Kypca
OCYILIECTBISICTCS B XOJE OILCHUBAHUS BBIMOJIHEHHUS 3aJaHui K JabopaTopHbIM pabotam. B xome
CaMOCTOSITENIbHOM pabOThl KaXKIbIH CTYJEHT 0053aH IPOYMTAaTh OCHOBHYIO M [0 BO3MOYKHOCTHU
JOTIOJIHUTEIBHYIO JINTEPATYPY IO M3y4aeMoOll TeMe. BBIIeIuTh HENOHSATHBIE TEPMHHBI, HAWUTH HUX
3HAQ4YECHHWE B DHIMKIIONEINYECKHUX CIOBAPSIX.

JI1s1 TOATOTOBKM K 3aHATUAM, TEKYIIEMY KOHTPOJIKO M IPOMEKYTOYHOM aTTECTalMU CTYACHTHI
MOTYT BOCIOJIb30BaThCS AJIEKTPOHHO-OMOIMOTEYHBIMU cucTeMaMu. Takke oOydaronuecss MOryT B3SITh
HAa JOM HEOOXOJUMYI JHUTeparypy Ha aOOHEMEHTEe YHUBEPCHUTETCKOW OHOIMOTEeKH WU
BOCIIOJIb30BaThCSl YUTAIbHBIMU 3aJIaMHU.



