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1.

HaunMeHOBaHHE TUCHUIIINHBI

OTA.01 — «MamunHOE 00yueHne U 10Ka3aTeIbHbIA aNroTPEHANHT.

2.

Hepequb IVIAHUPYEMBIX PE3YJIbTATOB OCBOCHUS Oﬁpa3OBaTeﬂbHOﬁ nmpo-

rpaMMBbI (HepequL KOMHeTeHHHﬁ) C YKa3aHNEM HHAUKATOPOB UX JOCTUKCHUSA
U IVIAHUPYEMBIX PE3YJHbTATOB oﬁyqunﬂ o AMCIOMIIJIMHE

B coBOKymHOCTH ¢ JIpyrMMHU JUCHMIUIMHAMU MOIYJS ydeOHas AUCIUIIINHA
«MamuHHOe 00yYeHHE M J0Ka3aTeNbHBIM aaroTperIMHr» obecrieurnBaeT (popMupo-
BaHue cienyronmx komnerenuii: ITIKH-4, ITKH-6.

Kon xom-
nere HIMHU

HanmeHnoBanue KoM-
NneTeHI U

NuagukaTopbl 10CTH-
JKEHHSI KOMIIETEHIINHT

Pe3yabTaThl 00yuyeHusi (YMeHUS M 3HA-
HHS), COOTHECEHHbIE ¢ HHAUKATOPaMu
AOCTHKEHUSI KOMIIeTeHI[UH

ITKH -4

CriocoObHOCTB pa3pa-
OaTbIBaTh MHPOpPMa-
[IMOHHBIE CUCTEMBI U
QIITOPUTMBI HA OCHOBE
MaTeMaTHYECKUX Me-
TOJOB M MOJIeJIeH, B
TOM 4Hcie U3 001acTu
MCKYCCTBEHHOTO HH-
TEJIJIEKTAa, B PEIICHUU
PO eCCHOHATBHBIX
3agay

1. leMoHCTpUpYET 3HA-
HUsl B 00J71aCTU OPUTH-
HAJIbHBIX aJITOPUTMOB U
MpOrpaMMHOI peanu3a-
10070508

3HaTL:

KJIFOUEBBIC aCHEKThl B OOJACTH OPHUTH-
HaJIbHBIX QJITOPUTMOB M IPOIPaMMHON
[peanu3anuu

YMeTh:

NEMOHCTPUPOBATh 3HAHUS, CBSI3aHHBIE C
KJIFOUCBBIMU ACIICKTAaMHU B O6J'IaCTI/I OpI/I-
TUHATBHBIX AITOPUTMOB M MPOTPAMMHOM
[peanu3anuu

2. Co3aer OpuruHaib-
HBIE AJITOPUTMHUYECKUE
U TIPOTPaMMHbIE CpeJl-
CTBa B PELICHHUH ITPO-
(beccroHaNIBHBIX 3aj1au.

3HATD:

OpUTHHAIILHBIE AITOPUTMUYECKHE U TIPO-
rpaMMHBIE CPEJICTBA B pemIeHuu mpodec-
CHUOHATBHBIX 33724

YMeTh:

NEMOHCTPUPOBATh 3HAHUS, CBS3aHHBIE C
OpPUTrHMHAJIbHBIMHU  aJITOPUTMUUYCCKHUMU U
MPOTrPaMMHBIMH CPEJICTBAMU B PEIICHUU
po¢eCCHOHANTBHBIX 3a]1a4

3. JleMOHCTpUpYET 3Ha-
HUS B 00J1aCTH COBpe-
MEHHBIX HHTEJUICKTY-
AITbHBIX TEXHOJIOTUH.

3HATD:

KIJIFOUEBbIE aCTIEKThI B 00JIACTH COBPEMEH-
IHBIX I/IHTGJ'IJ'IGKTyaJ'IBHI)IX TeXHOHOFI/II\/’I
YMeTh:

JleMOHCTpHUpOBaTh 3HAHMS, CBS3aHHBIE C
KJIIOYEBBIMH AaCIIEKTAMH B 00JaCTH CO-
BpeMeHHBIX I/IHTGJ'IJ'IGKTyaJ'II)HBIX TEXHOJIO-
TUH




3HATD:

MHTEJUIEKTyaJIbHbIE TEXHOJIOTUU U pelle-
4.Beibupaet uHTEIUIEK- HUS NPO(ECCHOHANBHBIX 337ad C MX HC-
TyaJbHbIE TEXHOJIOTUH H[[0JIb30BAHUEM

pemraeT nmpogeccuo- 'YMeTn:
HaJIbHBIC 33714 ¢ UX  |J[eMOHCTpUPOBATh 3HAHUS, CBS3aHHBIC C
MCITIOJIB30BAaHUECM. MHTCJUICKTYAJIbHBIMHA  TCXHOJIOTUSAMU U

[PEIICHUAMHA HpO(bCCCI/IOHaJ'IBHI)IX 3aJa4 C
MX MCIT0JIb30BAHUCM

3HaTh:

OCHOBHBIC MCTOJ0B HpHKHaI[HOﬁ Marcema-
TUKU 1 HTHHOPMATHKU, TPUMEHSIEMBIE B
paSJII/I‘-IHI)IX Hpe[[MeTHI)IX O6JIaCT$IX
YMeThb:

I[CMOHCTpI/IpOBaTB 3HaHUA, CBA3aHHBIC C
OCHOBHBIMH METOJIaMH TTPUKJIATHON Ma-
TEMaTUKH U MHPOPMATUKH, IPHMEHsIe-
MBIMH B Pa3IMYHBIX MPEIMETHBIX 00J1a-

1. JleMOoHCTpHpYET 3HA-
HUE OCHOBHBIX METO/IOB
MPUKJIaTHOM MaTeMaTH-
KW 1 HH)OPMATHKH,
MPUMEHSIEMBIX B pa3-
ITMYHBIX [TPEIMETHBIX

Crioco6HOCTh aHanmu- |[0071acTsIX.
BUPOBATHh M OLICHUBATh

CTSIX
MKH-6 PO PEKTUBHOCTD MpH-
MEHEHHS METO/IOB
MPUKJIAJHOW MaTeMa- 3HATD:
TUKHA 1 NHHOPMATUKA METOJIOJIOTHI0 MaTEMATHIECKOTO MO/Ie-

2. Brageer MeToiono-  [TUpOBaHUS JUIsl pelieHus npodeccuo-
THMEeH MaTeEMaTUYeCKOro |[HATLHBIX 3a1a4

MOJICIIUPOBAHUS U1 [YMeThb:

pemenus mpogeccro-  JleMOHCTpUPOBATH 3HAHMS, CBSI3aHHBIE C
HaJIBHBIX 3a/1a4. METO/10JIOTHE MaTeMaTHYEeCKOTO MO/Ie-
ITUpOBaHUs )i peleHust npogeccro-
HaJIbHBIX 3a/1a4

3. MecTo IUCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHBIX IPOrpaMMm

JucrnunmHa « MarmuHHOe 00y4YeHHe U TOKa3aTeNIbHBIA aJITOTPEHUIUHTY» OTHO-
cutcsi K Moaymo (akylIbTaTUBHBIX JUCIMIUIMH, OoTpaxkaroumx crenuduxy BY3a
st HaripaBieHust moAarotoBku 01.04.02. «IIpukiagnas matemaTuka U nHGOpMaTH-
Ka».

[Iporpamma m3y4deHuUs: TUCIUTIINHBI COCTABIICHA C y4e€TOM TpeOOBaHMUiA, yCTa-
HOBJICHHBIX cooTBeTCTBYIomMM OC BO ®unyHuBepcuteTa. M3ydueHue IUCIIUTLUIMHBI
«MamuHHoe 00y4YeHHEe U J1I0Ka3aTeNIbHBIA aITOTPEUANHTY MO3BOJIUT KOHKPETU3UPO-
BaTh MOJIYYEHHbIC 3HAHUS, YMEHUSI, HABBIKA MPUMEHUTEIBLHO K pa3pad0oTKe peKOMEH-
JalUi ¥ BEIOOPY JIYUIIMX PElIEHU B 00JaCTH SKOHOMUKU U (PUHAHCOB.

3HaHUS U HABBIKU, MOJYYECHHBIE B MPOIECCE U3YUEHUS] TUCHUILIMHBI «Ma-
HIMHHOE O0YYEHHUE M JI0KA3aTEeNbHBIA aaroTpeanHr» OyayT MCIOIb30BaHbI CTY/IEH-
TaMU MPU U3YYEHUH MOCIEAYIOMMX NUCUUIUIMH, NPEAYCMOTPEHHBIX Y4eOHBIM I1jia-
HOM, NPU HANHMCAHUM BBITYCKHOW KBaJU(PUKAMOHHON (MarucTepckoil) paboThl, B
MpoIiecce perieHus Kpyra 3aaa4d npo(ecCHOHaTbLHON NeITeTbHOCTH B JATBHEHUIIICM.




4. O0beM IMCHUILUIHMHBI (MOAYJIS1) B 3a4€THBIX €IMHULIAX U B aKaJeMHuye-
CKHX 4acax C BblAeJIeHHeM 00beMa ayAuTOPHOH (JIEKIIMU, CEMUHAPBI) M CAMO-
CTOSATeJIbHOM PadoThl 00y4YaroIIUXCs

Hanpasnenue noarorosku «lIpuknagnas maremMaTuka u
HH()OPMaATHKA
Bun OIl «Ananu3 6ONBIINX NAHHBIX U MAIIHHHOE 00yUeHHE
N B DKOHOMUKE U (puHaHCaXy», ouHas ¢popma oOyyenus (1
y4eOHOU padoThHI
Kypc)
BCETO 4 Momynb
(B 3.e. 1 Hacax)
O0mas Tpy10éMKOCTH JUCHUNITUHBI 3/108 3/108
Konmaxkmuasa paboma - Ayoumopnuie 32 32
3aHAmMuUA
Jlexyuu 8 8
CeMuHapbl, NPAKTHYECKHUE 3AHITUS 24 24
Camocmoamenvhnan paboma 76 76
Bun mpoMmexyTO4HOM arrecTauuu 3a4eT 3a4eT

5. Conep:xxanue TMCUUILINHBI, CTPYKTYPUPOBAHHOE 110 TeMaM (pa3aesiam)
AMCHHUIUIMHBI ¢ YKa3aHUEM UX 00beMOB (B aKaJleMU4YeCKHUX 4acaxX) U BUAOB
Y4eOHBbIX 3aHATHH

5.1 Conep:kanue JUCUUIJINHBI

Tema 1. BBeneHue B MAIIMHHOE 00y4YeHUE M AJITOPUTMHYECKHI TPEeHIUHT

Benenue B mammHHOe oOyueHue: OmnpeneneHue, BUAbI, 3Talbl MAITMHHOTO
oOyueHusi. OCHOBHbBIE MOHATHS: JaHHbIE, MOJIEIH, AITOPUTMBI, 0Oy4YeHHUE, IPOTHO3U-
poBaHue. Tumbl 3a/1ay MAIIMHHOTO OOy4YeHHUs: Kilaccu(ukanus, perpeccus, Kiacre-
pusanus. Beegenue B aropuTMUYECKU TpelanHr: OnpeeneHne anropuTMAYECKo-
ro tpenaunra. I[IpeuMyinecTBa U1 HEAOCTATKA AITOPUTMUUYECKOTO TPEUIUHTA. THIIBI
QITOPUTMOB: TPEHJOBbIE, APOUTPAKHBIC, CTATUCTUUYECKUE, MAIIMHHO-O0y4YaeMBbIE.
OcHOBHBIE ATanbl pa3pabOTKU AJITOPUTMUYECKOM TOProBoil crpareruu. CBsizb Ma-
IIMHHOTO OOYY€HUs W aJIrOpUTMHUYECKOro Tpeiaunra: [IpumeHeHrne MalIMHHOTO
OOy4eHHs] B aJTOPUTMHUYECKOM TpeHauHre. BbI30BBI M BO3MOXKHOCTH MAIIMHHOIO
OOy4YeHHS ISl TPEUAUHTA.

Tema 2: MaTemaTHyeCKHe OCHOBbI MALIMHHOTO 00y4eHMs

Jluneitnas anreOpa: BekTopbl, MaTpuIlbl, onepanuu ¢ HUMU. JIuHelHas 3aBU-
CUMOCTb, paHra Matpuilbl. CoOCTBEHHBIE 3HAUEHUS U COOCTBEHHbIE BEKTOPHL. Bepo-
ATHOCTb U cTatuctuka: CirydaiiHble BEJIMYMHBI, pacupeiesieHusl BeposTHocTed. Ma-
TEMaTUYECKOE OXKUJAHUE, IUCIEePCUs, CTAHAAPTHOE OTKIOHEHME. ['umoressl, mpo-
Bepka runore3. Onrumusanus: ['paguenTHein ciyck, Meron Herorona. Croxactuye-
CKUM TPaiMEHTHBIN CITycK. MeTo/ibl ONITUMU3ALINHU AJIs TTTyOOKOT0 00yUYeHusl.



Tema 3: OcHOBHBIE AJITOPUTMBI MAILIMHHOTO 00yUYeHMSI

JInneninsie Mogenu: JInnenHas perpeccus. Jloructuueckas perpeccus. Meron
OTIOPHBIX BEKTOPOB. JlepeBbs pemeHnii: JlepeBo peneHui, anropuTMbl TOCTPOCHHS.
Canyuyaiinbiii jiec. Heilponnblie cetu: ba3zoBble TpUHIMIIBI HEHPOHHBIX ceTeld. MHOro-
cioiiapie mepcenTpoHbl. Ceprounble HeupoHHble ceth (CNN). PexyppeHTHBIC
Heliponnbie cet (RNN). Ipyrue anroputmsl: K-Ommkaitmux cocened. HauBHbIN
OaitecoBckuil kiaccudukaTop. MeToibl KiacTepu3aluu.

Tema 4: IlpyuMeHeHHe MAIIMHHOTO 00y4YeHUS B AJITOPUTMHYECKOM Tpeid-
JAUHTE

[Tpenckazanue neH: Mcnonb30BaHrne MAIIMHHOTO OOyYEHUS AJISl IPOTHO3UPO-
BaHUs LIEH Ha aKTUBBL. BbIOOp npu3HaKkoB, 00yueHne MOJIENH, OLIEHKa TOUHOCTU. Me-
TOABl MAIIMHHOTO OOYy4Y€HHUs ISl MPOTHO3MpPOBaHUs LieH. OmpenesieHue TPEHIOB:
BrlsiBIIeHHE TPEHIOB Ha pbIHKE. AJNTOpUTMBI IJIsl aHaln3a TpeHaoB. llpumenenue
MAalIMHHOTO O00Yy4YeHUsl JUJIsl MPOTHO3MPOBAHUS TPEHIOB. AHaiu3 HacTpoeHuid: Mc-
MOJIb30BaHUE MAIIMHHOTO 00YUYEHUsI JJIsl aHAJM3a HAaCTpOoeHUM Ha pbiHke. OOpaboTka
TEKCTOBBIX JAHHBIX, MMOCTpOoeHHE Monenu. [IpuMeHeHune aHanM3a HACTPOCHWM IS
NPUHATUS TOPIrOBbIX penieHuil. Apoutpaxk: Mcrnonb3oBaHHEe MAalIMHHOTO OOy4YEHHS
JUISL BBISIBJIEHUS apOMTPa)XXHBIX BO3MOKHOCTEH. OmnpeneneHue apOUTpa)XxHBIX Map,
noctpoeHue mojenu. IlpuMeHeHne MalmmHHOrO OOy4eHMsl Ul aBTOMaTH3allluH ap-
ouTpaxa.

Tema 5: PazpadoTka ¥ TeCTUPOBAHHME AJTOPUTMHUYECKHUX TOProOBBIX CTPa-
Teruu

Pa3zpaboTka anropuTMuU4ecKoil TOproBoi crpateruu: Beibop ToproBoii crpate-
run. OnpeneneHne TOProBbIX CUTHAIOB. YIIPaBJI€HUE PUCKAMU. Te€CTUPOBAHHUE TOP-
roBoii ctpareruu: BHyTpuBbsiOOpoyHOE TecTupoBaHue (in-sample testing). BueBbiOo-
pouHoe TecTupoBaHue (out-of-sample testing). Metoasl oneHkH >(HPEKTUBHOCTH:
NpUOBUIBHOCTH, pUCK, drawdown. OnTumu3zanusi ToproBoit crpareruu: [londop omn-
TUMaJIbHBIX TapaMeTpoB. Mcnoiap30Banue METOI0B onTuMu3anuu. OueHka nepeo0y-
YEHUS.

Tema 6: IIpoOjieMbl U MEPCHEKTHBBI MAIIMHHOTO O0YYEeHHUS W AJITOPHUT-
MHUYECKOr0 TPeHANHTa

[IpoGnembl HCTIONB30BaHMS MAIIMHHOTO OOydeHwus B Tpeiaunre: [lepeodyde-
Hue, nepeontummsanus. [llymHble naHHble, HECTAOMIBHOCTH pBhIHKA. Hemoctatok
JAHHBIX, CMEIICHHE BBIOOPKH. [lepCrieKTHUBBI pa3BUTHS MAIIMHHOTO OOYYEHHS B
TpenauHre: Pa3BuThe HOBBIX aJrOPUTMOB. Y BEJIMYEHUE TOCTYIIHBIX JaHHBIX. PocT
BBIYMCIIUTEIbHON MOITHOCTH.

5.2 YyeOHO-TEMATHYECKUH MJIAH

Tembl TUCUUIUIMHBI U BUJBI 3aHATUIN 111 HanpaBiieHus: noarotoBku 01.04.02
«IIpuknagnas maTemMaTuka U HHQOpPMaTUKa» PEACTaBIECHbI B Ta0IuIe 4.
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Tabnuna 4 — Pacnipenenenue OroKkeTa BpeMEHU NIPU U3YYCHUH TUCHUILUIMHBI «Ma-
IMHHOE O00YYEeHHE U JI0Ka3aTeIbHBIA aITOTPEHINHTY AJI1 HAlpaBIEHUS MOATOTOBKH
01.04.02 «Ilpuxnamnas maTemaThka U MH(QOpMaTHKa», ouHas (hopma OOydeHHs], B

qacax
TpynoeMKoCcTh B yacax
AyautopHasi padora DopMbI
No HanmMmeHnoBaHue Te- Cemu- |3ansarus| Camo- | TeKylero
| MbI (pa3aeJia) auc- -| cTos- | KOHTPOJA
n/n (pasneaa) n Bcero Jlex- | MAPPL | B HITED P
HUILTHHBI Oo6masn uy |WPAKTH-| aKTHB- |TeJbHas) ycmesae-
1 yeckHue | HbIX | pa0ora MOCTH
3aHsaTHs | popmax
Tema 1. BBenenue B Huckyccus,
MaIIMHHOE 00y4YeHne OcyXIcHHE
1. T 18 6 | 2 4 - 1o |Qocyra
1 aITOPUTMUYECKUI pe3yJIbTaToB
TPEUIUHT A3
Tema 2: Maremaru- Huckyccus,
) [1€cKHE OCHOBBI Ma- 18 6 ) 4 ) 12 Ob6cyxnenue
[ITUHHOTO O0Y4EeHHS pe3yJIbTaTOB
3
Tema 3: OcHOBHBIE Huckyccus,
QITOPUTMbI MAIINH- oOcyxaeHune
3. P 18 5 1 4 - 13 yKn
HOTO 00Y4YEeHHUS pe3yIIbTaTOB
13
Tema 4: HpI/IM6CHeHI/I€ Jluckycens,
4. luus B AITOPUTMHYE- 18 5 1 4 ) 13 e
pE3yNbTaTOB
CKOM TpEHAUHTE 113
Tema 5: Pazpabotka Huckyccus,
1 TECTUPOBAHUE aJl- Ob6cyxnenue
5. P 18 5 1 4 - 13 YA
TOPUTMHUUYECKHUX TOP- pE3yNbTaTOB
TOBBIX CTpaTeTHuid 13
Tema 6: [Ipobaems! u Huckyccus,
MEepCreKTUBBI Ma- o0cyxeHue
[IITHHOTO O0y4YeHUs pe3yNbTaToB
6. [ aITOPUTMHUYECKOTO 18 5 1 4 - 13 J13. Beimon-
TpEUINHTa HEHHE KOH-
TPOJILHOM pa-
00THI
B uesom mo aucum-
! AMEIHET 108 | 32 | 8 24 - 76
MJINHE




5.3 Conep:kanne CeMMHAPOB, NPAKTHYECKHUX 3AHATHI

[{ens mpoBeneHUsT MPAKTUYECKUX 3aHATUNA — 0oJyiee TIIyOOKOE YCBOCHHE CTY-
JIEHTaMH TEOPETUUYECKUX 3HAHUU U POPMHUPOBAHUE HABBIKOB UX NMIPUMEHEHUS B IIPaK-
TUYECKON NEeATCTLHOCTH. 3aHATHS MPOBOMATCS B aKTUBHOW M MHTEPAKTUBHOU (op-
Max C TPHUBJIICUEHHEM BCEX CTYACHTOB K OOCYXIaeMBIM BOMpPOCaM, BHEIOOPY OITH-
MaJbHBIX CTIOCOOOB PEIICHHs MPAKTUYECKUX 3a7ad, 4TO CIIOCOOCTBYET mpodeccro-
HaJbHOMY Pa3BUTHIO JUYHOCTH Oynyiiero OakamaBpa. CojepikaHue MPaKTHUYECCKUX
3aHATHN 11 HanpasieHus noarotoBku 01.04.02 «IIpukianHas mMaremMaThka U HWH-
dhopmaTrKay NpeJICTaBICHO B TAOIHIIE 5.

Tabmuna 5 — Conep)kaHue CEMHUHApOB, MPAKTUYECKUX 3aHATHUI MO JUCLUILUIMHE
«MammHHOe 00ydeHHe U J0Ka3aTeNIbHbIN alroTpeHInHry ISl HalpaBiIeHUs! MOATo-
ToBKM 01.04.02 «Ilpukmnannas maremaTrka U1 ”HHOPMATHKA»

HanmenoBanme
TeM (pa3aesioB)
AU CIUTIJINHBI

IlepeyeHb BONPOCOB 111 00CYXK/I€HHS HA CEMHHAPAX,
NPAKTHYECKUX 3aHATHAX, PpeKOMEHIyeMble UCTOYHH-
KM U3 pa3ieiioB 8,9 (ykasbiBaeTcsi pa3jies U MOpsi-
KOBbIil HOMep HCTOYHHMKA)

@opMbl IPOBEIEHUA
3aHATHH

Tema 1. Beenenue
B MalIMHHOE 00Y-
YEHUE U AITOPUT-
MHUYECKHUM Tpen-
ITAHT

Bgenenue B MammHHOe o0ydenue: Onpenenenue, BUbl,
STarbl MAIIMHHOTO 00y4yeHusi. OCHOBHBIE MOHATHSL:
TTaHHbIE, MOJIENH, aJITOPUTMBI, 00ydeHHUE, TPOTHO3ZUPO-
BaHue. Tumbl 3a1a4 MaIIMHHOTO O0y4YeHUs: KiIaccudu-
Kalus, perpeccus, Kiactepusanus. Beegenue B anro-
pUTMHYECKUI TpeiauHr: OnpeaeneHue anropuTMmuye-
ckoro tpenaunra. [IpeuMyinecrsa 1 HEIOCTATKU AJITO-
[PUTMHAYECKOrO TpEHAUHTA. THIIBI AITOPUTMOB: TPEHO-
Bble, apOUTpaKHbIE, CTATUCTUYECKHE, MALLTMHHO-
oOyuaemblie. OCHOBHBIE 3TaMbl pa3pabOTKU aJTOPUTMHU-
"YecKoi ToproBoii crparernu. CBsA3b MalIMHHOTO 00y4Ye-
HUs U aITOPUTMUYECKOrO Tpeiaunra: [IpumMmenenne ma-
IIMHHOTO 00yUYeHHsI B aITOPUTMHUYECKOM TpeiinHTe.
BbI30BbI ¥ BO3MOKHOCTH MAIIMHHOTO O0YYEeHMS JIIsl
TpelauHra.

PexoMeH1yeMble HCTOUHHUKH JIUTEpaTyphl: 8. 1-3

IIpaxTuKy™m 110 perie-
HUIO 33]1a4 110 TeMa-
TUKE 3aHSTHS B
ManbIX rpynmnax (2-4
CTY/IEHTa) U KOJUIEK-
TUBHOE 0OCYXKICHUE
[pELLIEHUI

Tema 2: MaTtema-
THYECKHE OCHOBBI
MaIIHHHOTO 00Y-
YEHUS

Uluneiinas anreOpa: BekTopbl, MaTpHIbl, ONEparuu C
Humu. JIMHEWHas 3aBUCUMOCTB, paHra Marpuilbl. Coo-
CTBEHHbIC 3HAUEHUS U COOCTBEHHBIE BEKTOpHI. BeposT-
HOCTh M cTaTucThKa: CioydailHble BEJTMYWHBI, pacrpeie-
NIEHUs BEpPOATHOCTEH. MaremMarudeckoe OKHJaHUE,
UCIIepCHsi, CTAHAAPTHOE OTKJIOHEHUWE. ['Mroressl, mpo-
Bepka rumnore3. Ontumuszanus: ['pagueHTHBIA CITYCK,
Meroa Herotona. CtoxacTH4ecKuil rpaiMeHTHBIA CITYCK.
MeToabl ONTUMU3ALUY JUTS TITyOOKOT0 00yUYeHHS.

PexoMeH1yeMble HICTOYHUKHU JIUTEepaTypsl: 8. 1-4

[IpakTHKy™m 1o pere-
HUIO 33/1a4 110 TeMa-
TUKE 3aHSATHS B
MaJbIxX rpynnax (2-4
CTyJIEHTa) ¥ KOJICK-
TUBHOE 00CYXICHHE
[peLIEeHMI




Tema 3: OCHOBHBIC
QITOPUTMBI Ma-
IITTHHOTO 00y4e-
HHS

UInnelinble monenu: JInnennas perpeccus. Jlorucruye-
CKasl perpeccusi. MeToJ OOpHBIX BEKTOPOB. JlepeBbs
petennii: JlepeBo peleHuid, anropuTMsbl IIOCTPOEHUS.
Ciyualinblii nec. Heliponnsie cetr: bazoBble MPUHITUIIBI
HEUPOHHBIX ceTeii. MHOTOCI0MHBIE NEPCENTPOHBI.
Ceeprounsie HelipoHHbie ceTr (CNN). PexyppeHTHbIe
HeripoHHble ceTd (RNN). pyrue anroputmsl: K-
Oykanmumx coceneil. HauBHbIM OalieCOBCKUNA Ki1acCH-
(ukaTop. MeTobl KJIacTepU3alHH.

PexoMeH1yeMble HCTOUHUKH JIUTEPATyphl: 8. 3

[IpakTHKy™m 11O pere-
HUIO 33]1a4 110 TeMa-
TUKE 3aHSTHS B
MaJbIX rpynmnax (2-4
CTYJIEHTa) U KOJJIEK-
TUBHOE 00CYXICHHE
[pELIECHUI

Tewma 4: [Ipumene-
HUE MAIIMHHOTO
0OyUYeHUS B aJro-
PUTMHUYECKOM
TpenuHre

IIpenckazanue 1eH: Mcnoiab30BaHWE MAIIMHHOTO 00Y-
YEeHUs JUIsl IPOTHO3UPOBAHMA IIEH Ha akTHBBL. BbIOOp
MPU3HAKOB, O0y4YEeHHE MOJENH, OICHKa TOYHOCTH. Me-
TOJ{bI MALLIMHHOTO O0Y4€HUs Il HPOTHO3UPOBAHUS LIEH.
OnpeneneHyue TpeHI0B: BrisBiieHnEe TPEHIO0B Ha PHIHKE.
ANTOpUTMBI JUId aHaiu3a TpeHOoB. lIpuMmeHeHue Mma-
IIMHHOTO OOy4YeHUs sl IMPOTHO3UPOBAHUS TPEHOB.
Ananu3 HacTpoeHuil: Vcnosb30BaHre MaIIMHHOTO 00Y-
YCHMS JUIS aHalln3a HaCTPOCHHWM Ha phiHKe. OOpaboTka
TEKCTOBBIX JIaHHBIX, IOCTpoeHue Mozenu. [Ipumenenne
QHAJIM3a HACTPOCHUM ML IIPUHATUS TOPTrOBBIX PEIICHUM.
ApOutpax: Vcrnoip30BaHNe MALIMHHOTO OOY4YEeHMS VIS
BBISIBJICHUSI apOMTpakHbIX BO3MOKHOcTel. Onpenerne-
Hue apOUTPaXHBIX Map, nocrpoenue mojenu. [Ipumene-
HUE MallMHHOTO OOyuYeHHus JJIs aBTOMaTH3aluu apOuT-
paxa.

PekoMeH1yeMble HCTOUHUKH JUTepaTypsl: 8. 1-4

[IpakTuKy™m 1o pere-
HUIO 33/1a4 110 TeMa-
THUKE 3aHITHUS B MaJIbIX
rpynnax (2-4 cryneH-
Ta) U KOJUIEKTUBHOE
00CyX/IeHUE peleHUH

Tema 5: Pa3pabot-
Ka U TECTHPOBAHUE
QITOPUTMUIECKIX
TOPTOBBIX CTpaTe-

197071

PazpaboTka anropuTMHUYECKOM TOProBOM CTpaTeruu:
Boei6op TOproBoil crpareruu. OmnpeneneHUE TOPTOBBIX
CUTHAJIOB. YIIpaBlIeHUE pUcKaMHu. TecTupoBaHHE TOPro-
BOM cTpareruu: BHyTpuBBIOOpOUHOE TecTHpoBaHuUE (in-
sample testing). BHeBbIOOpOYHOE TecTupoBaHue (out-of-
sample testing). Meroab! oneHkH 3Q(HEKTUBHOCTH: MPU-
OBUTBHOCTB, pHcK, drawdown. OnTuMH3amus TOProBOi
ctpateruu: I[logbop onTumanpHbIX mnapamerpoB. Hc-
MOJIb30BaHUE METOJIOB onTUMHU3anuu. OreHka nepeoly-
YCHUS.

PekoMeH1yeMble HCTOUHUKH JUTEpaTypsl: 8. 1-4

IIpaxTuKy™m 110 perie-
HUIO 33]1a4 110 TeMa-
TUKE 3aHATHS B
ManbIX rpynnax (2-4
CTY/IEHTa) U KOJUIEK-
TUBHOE 0OCYXKICHUE
[pELIEHUI

Tewma 6: [IpoGite-
MBI U IEPCIIEKTH-
BBl MAIITHHHOTO
0OyUYeHUs U aJlro-
[PUTMHUYECKOTO
TpelInHTa

[IpoGieMbl HMCMOJIB30BAaHUS MAIIMHHOTO OOy4YeHUs B
rperiaunre: Ilepeobyuenue, nepeontummszanus. Llym-
Hble JaHHbIE, HeCTAOMIBHOCTh phIHKA. HemocTatok gaH-
HBIX, CMelIeHne BHIOOPKU. [lepcrieKTUBBl pa3BUTHS Ma-
IITMHHOTO O0y4YeHHs B Tpeinunre: Pa3BuTthe HOBBIX aj-
COPUTMOB. YBEIUYECHHUE IOCTYNHBIX AAHHBIX. PocT BEI-
qHUCIIUTENLHON MOIITHOCTH.

IIpakTHKyM 110 perie-
HUIO 33]1a4 110 TeMa-
TUKE 3aHATHS B
MasbIX rpynmnax (2-4
CTY/IEHTa) U KOJUIEK-
TUBHOE 0OCYXICHUE
[pELIECHUI

PekoMeH1yeMble HCTOUHUKH JUTEpaTypsl: 8. 1-4

6. Ilepeyenb yueOHO-METOAMYECKOT0 00ecriedeHUs AJIs1 CAMOCTOSATEIbHOM

padoThl 00Yy4AKOIIMXCS MO JUCHUIJINHE

6.1 IlepeyeHb BONPOCOB, OTBOAMMBIX HA CAMOCTOSITEJIbHOE OCBOEHME JTUC-
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HUILIMHBI, GOPMBbI BHEAYAUTOPHOI CAMOCTOATEILHOM PAad0ThI

OcHOBHas 11eJIb CaMOCTOATENIBHOM PabOThl CTYJEHTAa NMPU U3YUYCHUHU JTUCIIH-
IuHbl «MalmHHOe 00ydYeHHe U J10Ka3aTeNbHbIA aITOTPEUANHTY» — 3aKPENUTh TEO-
peTUYECKUE 3HAHUS, MOJYYEHHBIE B XOJ€ JEKIIMOHHBIX 3aHATHUH, NTyOOKO U3Y4HTh,
HCIIOJIh30BaB PEKOMEHIOBAHHYIO JINTEPATYPY, & TAKXKE JIEKI[UU 1O KypCY, OCHOBHBIC
TEOPETUUYECKUE ACTICKThI JUCIMIUIMHBI, CBA3aHHBIC C METOJIaMH CUCTEMHOTO HCCIIe-
JIOBAHMSI.

CamocrosiTenbHas paboTa CTyJeHTa B TNPOLECCEe M3YyYCHUS JAUCIUIUIMHBI
b1.0.03.02 «MamunHoe o0ydeHre U JoKa3aTeabHbINH aaroTPEeHINHTY BKIFOYAET:
OCBOEHUE PEKOMEHJIOBAaHHOM MPENOAaBaTEIEM 0 JAaHHOM JUCHUILUIMHE OCHOBHOW M
JIOTIOJTHUTENIHHOU Y4eOHON JTUTEepaTyphI;

M3y4YeHUE KOPHOPATUBHBIX O0pa30BaTEIbHBIX PECYpCOB (AJIEKTPOHHBIEC YUEOHUKH,
AIIEKTPOHHBIE OMOJIMOTEKH, JIIEKTPOHHBIE BUIACOKYPCHI U JIp.);

BBITIOJTHEHUE JJOMAITHUX 33JIaHUI B BUJI€ PEUICHUS OTJEIbHBIX 3a]1a4;
CaMOCTOATENbHBIN NOUCK HHpopMannu B IHTepHETE;

BBITIOJTHEHNE KOHTPOJIBHON pabOThI;

KOHCYJIbTallMM 10 HanOoJIee CI0KHBIM BOMPOCAM;

MOATOTOBKY K 3a4€Ty.

Ha camocTtositenbHyo paboTy CTyA€HTOB, OOyYaromMUXCcsl MO JAHHOW JTUCIIU-
IJIMHE, OTBOAUTCS 76 4acoB Ha OUYHOU (hopMe 00yUeHHS.

Tabnuna 6 — [lepeyeHs BOMPOCOB, OTBOAUMBIX Ha CaMOCTOATEILHOE OCBOE-
HUE OOYyYarouMMUCs TUCHUIUINHBI «MammHHoe OOydeHHe M JIOKa3aTeNIbHBIA aj-
rorpeiauary HanpasiaeHust noarotoBku 01.04.02 «IIpuknagHas mMaremaTuka U WH-
dbopmaTrka
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HaumenoBa-
HHUe TeM (pa3-
1€eJIOB) TUCLM-

MJIMHBI

Hepeqem, BOIIPOCOB, OTBOJIMMBIX HA CAMOCTOATE/Ib-
HO€ 0CBOCHHUE

®opMbl BHEAYIUTOP-
HO# caMOCTOATEIbLHOM
padoThI

Tema 1. Beene-
HHE B MallliH-
HOE OOy4eHUe U
QT OpUTMHUYE-
CKUI TPEUIUHT

Beenenue B mammHHoe o0y4yenue: Onpenenenue, BUIbL,
BTarbl MAIIMHHOTO 00y4ueHusi. OCHOBHBIE MOHATHS: 1aH-
HbIE, MOJICJH, AJITOPUTMBI, 00y4YeHHE, IIPOTHO3UPOBAHUE.
Tunsl 3aa4 MalIMHHOTO O0yUYeHUs: KilaccupuKanus,
perpeccusi, kiiactepusanys. Beenenue B anroputmuye-
CKui TperuHr: OnpeneseHue aropuTMHIECKOro
rperauHra. [IpenmyiiecTsa U HEAOCTATKHA AIITOPUTMU-
MECKOro TpeiauHra. TUIlbl AITOPUTMOB: TPEHIOBBIE, ap-
OUTpaXHbIE, CTATUCTUYECKHE, MAIIMHHO-00y4aeMbIE.
OcHOBHBIE 3TaIbl pa3pabdOTKU aIrOPUTMUYECKOM TOPTO-
BOIl crpateruu. CBs3b MAlIMHHOTO OOYYEHMSI U aJIro-
puTMUYecKoro Tpeiaunra: [IlpumMenenre MaliMHHOTO
00y4YeHUs B aJITOPUTMUYECKOM TpeiiuHre. BBI30BHI 1
BO3MO>KHOCTH MAIIMHHOTO O0YYEeHHUs JIJIsl TPEHUHTa.
IPexomMeH1yeMble HCTOUHHUKH JIUTEpaTyphl: 8. 1-3

Pabora ¢ yueOHOI Jn-
reparypoil. Pemenue
TUIIOBBIX 3a/1a4. Pazoop
BOIIPOCOB I10 TEME 3aHsI-
THSL.

BrinonHenue nomari-
HUX 3aJaHUN K KOKIOMY
BaHATHUIO.

Tema 2: Mare-
MaTUYCCKHE
OCHOBBI Ma-
MIUHHOTO 00Y-
YEeHHS

Ulunelinas anreOpa: BekTopsl, MaTpullbl, onepaunuu c
HuMu. JIMHEHas 3aBUCUMOCTh, panra matpuilbl. Coo-
CTBEHHbIC 3HAYEHUS U COOCTBEHHBIE BEKTOpHI. BeposT-
HOCTb U cTaThcTUKa: CiydaiiHble BEIMUYUHBI, pacrpese-
NIEHUS] BEPOATHOCTEN. MaTreMaTniueckoe OXUAaHNE, TUC-
nepcus, CTaHJapTHOE OTKJIOHEHUE. [ nroTessl, mpoBepka)
runore3. Onrtumuzanusa: ['pagueHTHBIA CIYCK, METOJ
HproTona. Croxactudyeckuil rpaleHTHbIN ciyck. MeTo-
ITbI ONITUMU3ALMHU AJIS TITyOOKOT0o 00ydeHusl.
IPexoMeH1yeMble HCTOUHUKH JIuTepatypsl: 8. 1-4

Pabota ¢ yueOHOI1 1u-
repaTypoil. Pemenue
TUIOBBIX 3a7a4. Pa3oop
BOIIPOCOB I10 TEME 3aHsI-
THS.

BelrmonHeHne groMan-
HUX 3a1aHAN K KaKIOMY]
BAHATHUIO.

Tema 3: Oc-
HOBHBIC aJIT'O-
[PUTMBI MaIIHH-
HOTO O0y4YeHUs

UInnelinbie monenu: JIuneitnas perpeccus. Jloructuye-
CKast perpeccusi. MeTo1 OOpPHBIX BEKTOPOB. JlepeBbs
peuieHuit: JlepeBo peleHni, alrOpUTMbI IIOCTPOCHHUS.
Crnyuaitabiii nec. Heliponnsie cetu: ba3oBbie MPUHITUTIBI
HEHUPOHHBIX CETE. MHOIOCIONHBIE IEPCENTPOHBI.
Ceprounsbie HelipoHHble ceTu (CNN). PekyppeHTHbie
Heiiponnbie cet (RNN). Ipyrue anroputmsr: K-
omkanmmx coceneil. HauBHbIM OaiecOBCKHIT KiacCcu-
(ukaTop. MeTobl KilacTepH3alHH.

IPexomMeH1yeMble HCTOUHHMKH JIUTEPATYPHI: 8. 3

Pabora ¢ yueOHOIt u-
TepaTypoil. Pemenue
TUTOBBIX 3a7a4. Paz6op
BOITPOCOB I10 TEME 3aHsI-
THS.

Brimmongenue qomari-
HUX 33JJaHUN K KaXXI0MY]
BaHATHIO.

Tewma 4: Ilpu-
MEHEHHE Ma-
[ITTHHOTO 00Y-
YCHHSI B aJITO-
PUTMHUYECKOM
TpelanHIe

[Mpenckazanue neH: Mcronb30BaHHE MAIIMHHOTO 00Y-
YEHHS ISl TIPOTHO3UPOBAHUS II€H Ha akTUBbL. BbiOop
MPU3HAKOB, O0y4YeHHUE MOJIeNH, OIleHKa TOYHOCTH. Me-
TOJIbI MAIIMHHOTO 00Y4€HHUs /ISl TPOTrHO3UPOBAHUS 1IEH.
OrnpeneneHne TpeHI0B: BhIsIBIEHNE TPEH0B HA PBIHKE.
IAITOPUTMBI JJIs1 aHanu3a TpeHnaoB. [IpumeHeHne Ma-
[IMHHOTO OOYYEeHHs AJsl IMPOTHO3UPOBAHMS TPEHIOB.
IAHaNIM3 HacTpoeHwuit: Vcrmonp3oBaHWe MAaIIMHHOTO 00Y-
YEeHHs 7S aHallM3a HAaCTPOCHUH Ha peiHKe. OO0paboTKa)
TEKCTOBBIX JIaHHBIX, TOCTpoeHue mojnenu. [Ipumenenne
QHAJIM3a HACTPOCHUH I IPUHATHS TOPTOBBIX PEILICHU.
Apbutpak: Mcronp3oBaHne MalIMmHHOTO OOYYEHUS IS

Pabota ¢ yueOHOI J11-
TepaTypoil. Pemenue
TUTIOBBIX 3a/1a4. Pa3oop
BOITPOCOB I10 TEME 3aHsI-
THS.

BrimmonHenue gomarii-
HUX 3aJaHUN K KOKIOMY
BaHATHUIO.
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BBISIBIICHUS] apOUTpaXKHBIX BO3MOXKHOCTeH. Ormpenerne-
Hue apOUTPaKHBIX Map, NOCTpoeHue Monenu. [Ipumene-
HUE MAIIMHHOTO OOYYeHHs JUIs aBTOMAaTH3aluu apOuT-
paxa.

IPexoMeH1yeMble HCTOUHUKH JIUTEpaTypsl: 8. 1-4

Tema 5: Pazpa-
0OTKa U TECTH-
[pOBaHUE aJro-
[PUTMHYECKHIX
TOPTOBBIX CTpa-
TErui

Pa3paboTka anropuTMHUYECKON TOProBOM CTpaTEruu:
Bri6op ToproBoii crparerun. OmnpeneneHHe TOProBbIX
CUTHAJIOB. YIIpaBJIeHUE pUCKamMH. TeCcTUpOBaHUE TOPro-
BOI crpareruu: BHyTpuBbIOOpOUHOE TecTHpoBaHue (in-
sample testing). BHeBpiOOpouHOE TecTupoBanue (out-of-
sample testing). MeToas! oneHkH 3(pPEeKTUBHOCTU: TPU-
OBbUTBHOCTB, pHCK, drawdown. OnTUMHU3alus TOProBOU
ctpareruu: llogbop ontumanbHbIX mapameTpoB. Hc-
MOJIb30BaHKE METOJI0B ontuMuzanuu. OneHka nepeoly-
YCHUS.

IPexoMeHgyeMble HICTOUHUKH JIUTEPATyphl: 8. 1-4

PaboTa ¢ yueOHOM 1-
repaTypoil. Pemenue
TUIIOBBIX 3a7a4. Paz6oop
BOIIPOCOB I10 TEME 3aHs-
THS.

BrinosHeHue qomani-
HUX 33JJaHUl K KaXKI0MY]
BaHATHUIO.

Tewma 6: IIpo-
0JIeMBI U TIEP-
CTIEKTHBBI Ma-
[ITTHHOTO 00Y-
YECHUS U aJro-
[PUTMHUYECKOTO
TpeliuHra

[TpoGsemMbl MCIONB30BaHUS MAIIMHHOTO OOYYeHHUs B
rpeiinunre: IlepeoOyuenue, mepeontumusanus. Llym-
HbIE JaHHbIE, HECTAOMIBHOCTh pbIHKA. HenocTarok nan-
HBIX, CMElIeHne BbIOOpKU. [lepcriekTuBbI pa3BUTUS Ma-
IIMHHOTO O0y4eHus! B TpeinuHre: Pa3BuTrue HOBBIX aj-
COPUTMOB. YBEIMYEHHUE JOCTYIHBIX JaHHbIX. POCcT BbI-
YUCITUTEIBHOW MOIITHOCTH.

IPekoMeH1yeMble HCTOUHHMKH JIMTEpaTypsl: 8. 1-4

PaboTa ¢ yueOHoM n1-
reparypoii. Pemenue
TUTIOBBIX 3a/1a4. Pa3zoop
BOIIPOCOB I10 TEME 3aHsI-
THS.

BrinonHeHue nomar-
HHUX 3aJaHUN K KOKIOMY
BaHSTHUIO.

Kpurtepuu 0amibHON OIEHKH Pa3IMYHbIX (HOPM TEKYIEro KOHTPOJIs yclieBae-
MOCTH COJIepKaTcsi B COOTBETCTBYIOIIUX METOJMYECKUX PEKOMEHIAIUAX Kadeapsl
«Marematrka u ”HHOPMATHUKAY.

7. @OoH OLIEHOYHBIX CPEJACTB /sl MPOBEACHUS IPOMEKYTOYHOM aTTecTa-

10501 oﬁyqamumxm o JIMCHMIIJIMHE

OrnieHOUHBIE CpeNCTBAa MNpEJAHA3HAUYCHBI [T KOHTPOJS M OIEHKH 00Opa3oBa-
TEJbHBIX JOCTHKEHUN O0yYarolIuXCsi, OCBOUBIIMX MpOrpaMMy y4eOHOMW AUCIUTLIN-
HbI «MammuHHoe 00y4YeHUe U JJOKa3aTeIbHbIN aJroTPEeUIUHTY.

@OHJI OLICHOYHBIX CPEJICTB BKIIKOYAET KOHTPOJIbHBIE MAaTEPUAIIbl JJIsl IIPOBEE-

HUS TEKYIIETO

KOHTPOJISI MU TPOMEKYTOYHOM aTTECTALNH.

Bonpocwel ona oyenku 3nanuii u ymenuil, xapakmepusyrnouiux opmuposa-
HUue KomMnemeHyui

Mugp xom- Bormpocsl [IpaBuUIIBHBIN OTBET
METEHIIUU
T1IKH-4 1. Kakue Tumsl airopur- JluneitHas perpeccus, HEHPOHHBIE CETH, JEpe-

MOB MAIlIMHHOTO 00yYe-
HHUA HCIIOJIB3YIOTCA B all-
roTpeiauure?

BbSI PEUICHU.

2. Kak BeIOpaTh Hanbosee

Ananmmz JAaHHBIX, OITHUMH3alusA, TCCTHUPOBA-
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MOAXOMSIINN  AITOPUTM
MalIMHHOTO  OOy4YeHHs
JUIsL KOHKPETHOM TOpro-
BOM cTparerun?

Hue, backtesting.

3. Kak npoBoautcs mpe-
no0paboTKa JTaHHBIX IIe-
pen oOyueHueM MoOJENu
MAIIMHHOTO 00y4JeHUs?

Ounctka, Hopmanu3auus, IpeoOpa3oBaHue,

0TOOp MPU3HAKOB.

4. Kak oneHUTh Ka4yeCTBO
MOJICJIM MAIIMHHOTO 00Y-

MeTpUKu TOYHOCTH, OIIMOKH, JOXOTHOCTb,
pHUCK.

YCHUST Ui TOPTOBBIX
cTpaTerui?
5. Kaxue BHUIBI Ucropuueckuii, walk-forward, monte carlo.

backtesting ucnonb3yror-
Csl 1711 OLIEHKU TOPTOBBIX
CTpaTeruii, OCHOBAaHHBIX
Ha MAaIIMHHOM O00yue-
Huu?

6. Kak npoBectu ontumu-
3alMI0 TApaMEeTPOB MO-
JIeTd MallMHHOTO 00yue-

HUS IS JOCTHXKEHUS
HauJIy4dIen TOProBOM
performance?

Grid search, random search, renernueckue aj-
TOPUTMBI.

7. Kakue ¢aktopsl HE0O-
XOJMMO YYHTHIBaTh IpH
BBIOOpPE TOProBOM TUIAT-
GbopMBl U peanu3aluu
QITOPUTMOB MAIIWHHOTO
oOyueHus?

Ckopocth, HaaexHOCTh, API,

(YHKIIMOHAIBHOCTb.

CTOMMOCTb,

8. Kak wuHTErpupoBarth
MOJIeJIb MalIMHHOTO 00Y-
YeHHUsT B TOPTOBYIO CH-
cremy?

API, curnanel, aBTOMaTH3UPOBAHHOE BHITIOJI-
HEHHUE.

9. Kak ynpaBisTe pucka-
MU TIPH HUCIOJIb30BaHUM
AJITOPUTMOB MAIIIMHHOTO
oOydeHus g TpeuIuH-
ra?

Stop-loss, MO3UIIMOHHBIN MEHEIKMEHT, TUBEP-
cuuKaIus.

10. Kak ontumu3npoBathb
TOPrOBYIO CTpaTETHIO,
OCHOBaHHYIO Ha MalllH-
HOM OOy4YeHHH, C YUETOM
W3MEHEHUS  PBIHOYHBIX
yCIOBUI?

Perynspuoe oOyuenue, nepeoOydeHue, ajaar-
TaIMs MOJIEIH.

IIKH-6

11. Kak npoBecTu uccie-
JIOBaHUE U Pa3pabOTKy
HOBOM TOpProBOM cTpare-
TMM C UCIOJb30BAHUEM
MaITUHHOTO 00Y4YCHUS?

[ToctanoBka 3amaum, cOOp MaHHBIX, OOydYCHHE
MOJCIN, TCCTI/IpOBaHI/Ie.

12. Kakue TpeHnabl U HH-
HOBaMu B oOjlacTH Ma-

Deep Learning, Reinforcement Learning, NLP,

Blockchain.
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IIMHHOTO OOYYeHHUs U aj-
TOTpEeHINHTa CIeayeT OT-
CJIC)KMBATB?

13. Kakue npumepsl
YCHEIIHBIX MIPUMEPOB
WCIOJIb30BaHUs MallluH-
HOro o0OydeHus B ai-
TOTpPEeMIMHTe CYIIECTBY-
1017

BpICOKOYaCTOTHBIN TPEHIUHT, TOPTOBIs AKIUSIMHU,
KPUITTOBATIOTHI.

14. Kakue wmeronrt ML
IIPUMEHAIOTCS B TpeH-
nuHare?

epeBbs penieHuid, HelpoHHbie ceth, SVM.

15. YTo Takoe anropuTmbl
npejcKazanus?

Mogenu Wis NPOTHO3UPOBAHMS PHIHOYHBIX TEH-
ITEHITHH.

16. Uro Ttakoe anropur-
MHYECKUMN pUCK?

PI/ICKI/I, CBA3aHHLIC C CO3JJAHUCM aJITOPUTMOB.

17. Uro Takoe BpeMEH-
HbIE PsAJIbI?

JlaHHBIE, YIOPSIAOYECHHBIE IO BPEMEHH.

18. Ilouemy BakHa CKO-
pocTh anroputma?

[To3BossieT OBICTPO pearupoBaTh Ha U3IMECHEHHUS.

19. Yro Takoe ycTpoi-

Anr[apaTHoe obecnieyeHne JJIA pacdyCToOB MO,Z[CJICI;'I.

CTBO MAIIMHHOTO O0y4Ye-
HUS?

20. Kak ynyumats anro-

PUTMBI TOPT" OBJIH? HCHUAM.

IlocTostHHOE TECCTUPOBAHUEC W analTanus K HU3MC-

Ilpakmuko-opuenmuposannvle 3a0anus

[Iudp xom- | IIpakTUKO-OpUEHTHPOBAHHBIE 33]1a- [IpaBuUIBHBIN OTBET
NETCHIUH HUs
[TKH-4 1. JIOKTOp XO4YeT HOCTPOUTH Knaccuduxanus
MOJEJb, MIPOTHO3UPYIOLIYIO
BO3MOXHOCTBb Pa3BUTHA

OCJIO’)KHEHHM y MaluHueHTa Io-
clie omepanuu - Bce JU OyaeT
0JIarornoJiydHo B TEUYECHHUE He-
CKOJIBKHX CIEQYIOIMNX MecCs-
neB wim Her. K xakomy Ttumy
OTHOCHUTCS NaHHadg 3agava’?

2. B 0asze mannbix mmeercsa 10
000 3amuceit. CKONBKO WH-
dopmanuu (B 6utax) HE0OXO-
JTUMO JIUISI KOJUPOBAHUS OJHOM
3aIllMCH, €CJIM Ha KaXIbI aT-
puOyT BhIACHsIeTCs 0 3 Outa?

29 6ut uHpopmMaIuH.

3. Cobepure UCTOpPUYECKHE JaHHbIC
o 1eHe aknuuu Apple 3a nmocnennue 5
JET ¥ BU3YAIU3UPYUTE UX B BHJE
rpaduka.

3arpy3uth JaHHBIE, 00pabOTaTh,
MMOCTPOUTH TPpadUK.
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4. BepHO 1M CyXIEHHE, 4YTO
AJIIEMEHTaMu 00y4Yaromieil BbI-
OOpKHU SIBISIOTCA OOBEKTHI, Xa-
PAKTEpUCTUKH KOTOPBIX SBIIS-
FOTCSI 3HAYEHHUSIMU IPU3HAKOB?

Ha, BepHO

5. BriOepuTe onTHMaNBHBINA pa3Mep
BBIOOpKM JUIsI OOY4YEeHHST MOJCIH
MallMHHOTO OOYYeHHs, €clu B
Hanuuuu 100 000 3anuceil.

80%

6. PazpaboraiiTe anroput™ s On-
TUMU3ALUN THUIIEPIIAPAMETPOB MO-
JeNId MalIMHHOTO OOYYeHHs C HC-
nosib3oBanneM  Grid  Search wu
Random Search.

Omnpenenuth auana3oH, T'eHEpH-
poBaTh KOMOHMHALMH, TECTUPO-
BaTh.

7. AHCcaMJIeBbIE METOJBI OOBIU-
HO JenaroT Oojiee KayeCTBEH-
HbIE TIPEACKA3aHMs, YEeM OT-
JeNbHbIE aNrOpUTMbl (y aH-
caMOJiell HIbKe OIIMOKa Ha Te-
CTOBOM BBIOOpKE). A Kakou
MoKa3aresib BCerja yXy/IaeT-
Csl IPU aHCAMOJIMPOBAHUU?

Cxkopoctb BBITIOJIHECHUS

MPEACKA3aHUN

8. B 0a3e pmanubix umeercs 10 000
3anuceid. Ckosbko MH(popmanuu (B
O0uTax) HEOOXOAUMO Ui KOJIUPOBa-
HHUS OJHOM 3aIIMCH, €CIHU Ha KaXKIbIN
aTpuOyT BbIIENseTCS no 3 OuTa, a
BCero arpuOyToB 5?7

15 our

9. IlpeacraBbpTe, YTO BHI
Oynere MpOBOAUThL aHAJIU3 BU-
3yajii3alyu JaHHBIX C UCTOJIb-
30BaHueM MeToA0B t-SNE wu
UMAP. Vkaxure, sTanbl JaH-
HOTO aHajiu3a, KOTOPHIM BBI
OyJnere cie10BaTh.

[IpeoOpa3oBaTh JaHHbBIE, BU3Yya-
JN3UPOBATH, aHaAJIM3UPOBATh

CTPYKTYpY.

ITIKH-6

10. CpaBHuTe 3HaueHUE
SHTPOIUU JBYX COOBITHH C Be-
positHocThio 0.5 u 0.5 ¢ 3m-
Tponuell ABYX COOBITHII C Be-
positHocThio 0.9 1 0.1.

IlepBoe coGbiTHE Oosee Heompe-
JIeTICHHO

11. PaccumraiiTe KOJIH-
yectBo FLOPs nna mpocrtoro
cinosi HedpoHHou cetu ¢ 10
HEMPOHAaMU U S5 BXOIHBIMH
CHTHAaJIaMH.

50

12. Jlan Habop MaHHBIX, COCTO-
SIIMUA U3 II0CJIEAOBATEILHO-

Omnpenenutp 1enu, coOpaTh
JaHHBIE, CO3/1aTh MOJEJb
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CTeM NEUCTBUH II0JIb30BaTEIICH
Ha  BeO-caiite.  Tpebyercs
KJIaccu(UIMUpoOBaTh 3TU JIeH-
CTBUS, TO €CTh OIPEICIUTh,
KaKHue W3 HUX SBIISIIOTCS IIENe-
BbIMM, a Kakue — HeT. UTo miis
ATOr0 HY>KHO CAENaTh?

KJIacCU(PUKAIMA ¥ BHEIPUTH
€€ Ha BeO-calrTe.

13. Uemy OyjaeT paBeH KOpPEHb
u3 CPEAHEKBaAPATUYHOM
omubOKu s Habopa wu3z 3
HAOJIIOICHUM, T/I€ OTKJIOHEHHE
MPEACKA3aHNus JIMHEMHOM pe-
rPECCUU OT PEAIbHBIX 3Haye-
HUU paBHbL: -1, 2, 27

14. Onpenenure 3Ha4eHUE YKIIOHA U
nepexBara MpsMOil JIMHUM, HPOXO-
nsieit uepes nse Touku: (1, 2) u (3,
4).

VYkion: 1, Ilepexsar: 1

15. Paccumraiite cpen-
HIOIO a0COJIIOTHYIO  OLIUOKY
(MAE) nns npencka3aHuid MO-
JIeTM MAIIMHHOTO OOyYeHHS Ha
OCHOBE CJIENYIOIIUX 3HAYCHUN:
10, 12, 15, 18, 20, eciu peaiib-
Hele 3HaueHus: 11, 13, 14, 17,
19.

1.2

16. Onpenenure 3HaYe-
oue Fl-score mia wMouenu
KJ1accu(uKaIuu, €CJIn
precision paBHa 0.8, a recall
paBHa 0.6.

0.69

17. Paccuuraiite K03(-
durnment xoppensiuu Ilupco-
Ha IS IBYX TIEPEMEHHBIX, €C-
71 ux KoBapuanus paBsa 0.8, a
CTaHJapTHHIE OTKJIOHCHUS
paBHbl 1 u 2.

0.4

18. Paccmorpum mpu-
3HaKk ‘“‘OOpa3oBareiibHAs TIPO-
rpaMma’” MpHU aHAJIN3E JTAHHBIX
0 CTYJEHTaM YHUBEpPCHUTETA.
OTOT mpuU3HAK MOXET MPUHU-
MaTh TpU 3HAYEHHS: “DKOHO-
muka”, “Marematnka”, “Ou-
nocodus’. Bocnons3yemcs

(0,0,1)
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one-hot konupoBaHueM u 3a-
MEHUM JTOT MPHU3HAK HA TPHU
OMHAPHBIX, KOTOpPBIE OYAYT CO-
OTBETCTBOBAaTh KAaTEropusiM B
TOM TOPSAKE, B KOTOPOM OHHU
nepeunciensl Beime. Kak Oy-
JET 3aKOJUPOBAH IPHU3HAK CO
3HaYeHueM “‘Ounocodus’?

Tecmut

HIn¢gp xom-
NeTeHIHH

TecToBBIC 3a1aHUA

IIpaBuIbLHBIH
OTBeET

[IKH-4

1. Kakas u3 cnepyrouux Merpuk HE sBusercs
METpPUKON KauecTBa Kinaccuduxanuu?

a) Tounocts (Accuracy)

b) Cpennss abcomotnas ommbdka (MAE)

c¢) Fl-score

d) Precision

b

2. Kako#i u3 cieyronmx aropuTMOB SIBJISIETCS all-
TOPUTMOM KJIacTepu3anun’?

a) Linear Regression

b) K-Nearest Neighbors (kNN)

c¢) K-Means

d) Decision Tree

3. Yro o3HavaeT nepeoOyyeHHe MOAEIN MalluHHO-
ro ooyuenus?

a) Mojienb CIMIIKOM XOpouio o0y4yaercss Ha Tpe-
HUPOBOYHBIX JAHHBIX U IJI0XO 0000IIaeTcst Ha HO-
BBIX JTAaHHBIX.

b) Monenb He MOXeT 00y4uTbCs Ha TPEHUPOBOY-
HBIX JTaHHBIX.

¢) Mogenb CIUIIKOM CIIOKHAsi U HE MOKET OBICT-
PO O0yUHThCH.

d) Mogaenb caumkoM OpocTast U HE MOXKET TOYHO
IpeJICKa3bIBaTh.

4. Kakoit u3 cneayronmx METOI0B MOXKET ObITh HC-
MOJIb30BaH JUIsi 0TOOpa MPHU3HAKOB B MOJIENN Ma-
[IMHHOTO 00y4YeHus1?

a) PCA (Principal Component Analysis)

b) Gradient Descent

c) K-Means

d) Random Forest

5. Yro takoe backtesting B KOHTEKCTE anroTpei-
quHra?

a) TectupoBaHue TOProBOW CTpaTernu Ha HCTO-
PUUYECKUX JAHHBIX.

b) TecTupoBaHue TOProBOM CTpaTerMy HAa HOBBIX
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HIngp xom-
NeTeHIHHU

TecToBBIC 3a1aHUA

IIpaBujabHbII
OTBET

JAHHBIX.
¢) OOydeHre MOACIM MAIIMHHOTO OOydYeHHUs Ha
HOBBIX JIAHHBIX.
d) OnTuMuzanust mapamMeTpoB MOJEIN MalTUHHO-
ro o0y4eHus

6. Kakoii u3 cieayroommux METOA0B HE SIBIISIETCS Me-
TOJIOM ONTUMU3AIMH THUIIEPIAPAMETPOB MOJICIH
MaIIUHHOTO 00y4YeHUs1?

a) Grid Search

b) Random Search

¢) Gradient Descent

d) Bayesian Optimization

IIKH-6

7. Kakoli U3 ClIeAYIONIMX aIrOPUTMOB UCIIOJIb3YyeT-
Cs B aNToOTpeiauHTe Ui TpeAcKa3aHus LEeH aK-
uui?

a) Linear Regression

b) Decision Tree

¢) Support Vector Machine (SVM)

d) Bce BhImenepevyrcieHHbIC

8. Kakoii u3 clieyromux METOI0B MOXET OBITh UC-
NI0JIb30BaH JUIS YIIPABICHUS PUCKAMH B ajroTpei-
JIUHTE?

a) Stop-loss

b) [To3UITMOHHBII MEHEIKMEHT

¢) dusepcuduxanus

d) Bce BollenepevrcieHHble

9. Kakasg u3 crneayrommx METPUKH HCIOIb3YeTCs
JUTSL OIEHKA TOYHOCTH MOJICTH KJIacCH(PUKAIUU B
HebamaHCHOM Habope TaHHBIX ?

a) Tounocts (Accuracy)

b) F1-score

c) AUC (Area Under the Curve)

d) MAE (Mean Absolute Error)

10. Kako¥ u3 cineayromux METOJ0B HE MCIOJIb3Y-
€TCs JJI1 BU3yalIn3alliu JaHHBIX?

a) t-SNE

b) PCA

c) K-Means

d) UMAP

11. Yro Takoe SHTpONMUSA B KOHTEKCTE MAIIMHHOIO
oOyuenus?

a) Mepsbl HeomnpeieIeHHOCTH B HAOOpe TaHHBIX.

b) Mepsl TOYHOCTH MOJIEIHM MAIIMHHOTO O0yue-
HUSL.

c) Mepbl CHOXHOCTH aIropuTMa MAaIlIMHHOTO
00yJeHUsI.

d) Mepsl BpeMeHU 00y4YeHHSI MOJIENIA MAITUHHOTO
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HIngp xom- TecroBbIe 3a1aHusA IIpaBUIBLHBIH
NeTeHIHHU OTBET

00y4eHusl.

12. Kakasi u3 cieayromux TEXHOJIOTUN HE UCIIOJIb- d
3yeTcs B aNroTpenuHre?
a) Deep Learning
b) Reinforcement Learning
¢) Blockchain
d) Bce BrImenepevrcieHHbIC

8. IlepeyeHb OCHOBHOI U JOMOJHHUTEILHOH Y4eOHOM JIUTEPATYPbI, HEO0-
XOUMOM [IJIs1 OCBOEHMSI AN CIIUTIIMHbI

OcHoBHas:

1. Kopotees, M. B., OcHoBbl MammHHOTO 00y4yeHust Ha Python : yuebnuk / M.
B. KoporeeB. — Mocksa : KnoPyc, 2024. — 431 c¢. — ISBN 978-5-406-12673-8. —
URL.: https://book.ru/book/952751 . — TeKcT : 3IeKTPOHHBIH.

2. KpuueBckuii, M. JI., Moaenu MammHHOTO OOYy4YeHHS B MEHEIHKMEHTE :
yueoHoe nocobue / M. JI. KpuueBckuit. — Mocksa : KunoPyc, 2024. — 197 c. —
ISBN 978-5-406-13123-7. — URL: https://book.ru/book/954391. — TekcT: anek-

TPOHHBIM.

JlomostHUTEILHAS

1. Acramnos, P. JI. ABromatuzanusi noadbopa napaMeTpoB MalIMHHOTO O0y4e-
HUA 1 o0OydyeHue Mojenu MamnHHoro ooydenus / P. JI. Acranos, P. M. Myxamanee-
Ba // AxTyallbHblE Hay4YHbI€ HUCCIEAOBaHUS B COBpeMeHHOM mupe. — 2021. — Ne 5-
2(73). — C. 34-37. — EDN GJEUNW.

2. KopOyT, K. D. DnexkrponHoe oO0ydeHUe WM MAIIMHHOE OOyYCHHE: YETBEP-
Tasi HAyYHO-TEXHUYECKasi PEBOJIIOLUS - MPOrpecc WiM BbI30B yenoBeuecTBy? / K. O,
KopOyT // NUHTennexTyanbHbl MOTEHIIMAT 00pa30BaTEIbHON OpPraHU3allid U COIH-
aJIbHO-3KOHOMHYECKOe pa3BUTHE perroHa : COOpHUK MaTepHalioB MEXIYHAapOIHOU
Hay4HO-TIpakTHdeckoil koH(pepernun Axkagemun MYbBuHT, Spocnasnb, 08—10 am-
pemst 2019 roma / OOGpa3oBarenbHas OpraHU3alldsS BBICIIETO 00pa3oBaHUs (YaCTHOE
yupexzaeHue) «MexnayHapoaHas —akaaeMus OW3Heca U HOBBIX  TEXHOJIOTHM
(MYBuHT)». — Apocnasns: OBPASOBATEJIBHA S OPTAHU3ALIMA BBICIHEI'O
OBPA3OBAHUA (HACTHOE YUYPEXJEHHWE) "MEXIYHAPOIHASA AKA-
JIEMUSI BU3HECA Y HOBBIX TEXHOJIOI'MM (MYBuHT)", 2019. — C. 176-
178. — EDN [AJVKL.

3. CBUAETENBCTBO O FOCYIAPCTBEHHOM PErUCTpaluy porpaMmsl 1iist OBM Ne
2024685997 Poccuiickas ®enepanus. Cucrema anrorpeiinnara SCALP MAF : Ne
2024685487 : zasBn. 24.11.2024 : ony6sn. 01.12.2024 / J1. C. Bykaues, H. A. Arees ;
sagButens OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIOJKETHOE OBPA3O-
BATEJIbHOE YUPEXJIEHME BBICHIEI'O OBPA3OBAHUS "CMOJIEHCKUI
I'OCYJJAPCTBEHHbBIN YHUBEPCUTET". — EDN XEYFCJ.
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4. Tpudonos, H. O. Anrotpeiaunr: pa3Butue, pucku u npumerenue / H. O.
Tpudonor // BEKTOPbBI PA3BBUTHUS coBpemennoit Hayku : COopHUK cTateid Mex-
JTYHapOJIHOW Hay4YHO-TIpaKTHUecKoi koH(pepeHmu, [lerpozaBosck, 29 nexabps 2022
rona. — r. Ilerpo3aBoack: MexxnyHapoIHbIi LEHTp Hay4yHOro naptHepcrBa «Hoas
Hayka» (UI1 MBanoBckas N.1.), 2022. — C. 44-48. —- EDN BEKQTW.

9. Ilepeuenb pecypcoB HHPOPMAIMOHHO-TEJIEKOMMYHUKAIMOHHOM CeTH
«/HTEpHET», HEOOXOAUMBIX IJISI 0CBOEHHS TUCIUILINHBI

1. https://www.planetaexcel.ru/

2. DnexktpoHHas  Oubnmoreka  ®uuaHcoBoro  yHuBepcuteta  (Ob)
http://elib.fa.ru/ (http://library.fa.ru/files/elibfa.pdf)

3. OnexkrponHo-6ubmuoreunas cucrema BOOK.RU  http://www.book.ru
4.371eKTpOHHO-0MOIMOTEYHAs CUCTEMa « Y HUBEpCUTETCKasi OuOiIroTeka

OHJIAIH» http://biblioclub.ru/

5.2nekTpoHHO-O0ubIMoTeUHass cuctemMa Znanium http://www.znanium.com
6.«/lenoBas oHnaitH OMOIMOTEKay U3AaTENbCTBA «AnbnuHa [Tabnumepy»

http://lib.alpinadigital.ru/en/library

7. DAEKTPOHHO-OMOIMOTEUHAS cucrema W3/1aTeNbCTBA «JIanb»
https://e.lanbook.com/

8. O6pazoBatenbHas wiatdopma "FOPAUT" https://urait.ru/

9. Hayunas snextponnast ouonunoreka eLibrary.ru http://elibrary.ru

10. MeToauyeckue yKazaHusi 1Js1 00y4al0IIMXCs M0 OCBOCHUIO M CI[H-
IJIMHBI

Pexomenoayuu no noocomoske K 1eKYuOHHbLIM 3AHAMUAM

W3yyenue nUCHUIUIUHBI TPeOyeT CHCTEMATHYECKOTO W TOCIEI0BATEIIBHOTO
HAKOIUJICHUS! 3HAHUN W MPAKTUUYECKUX HABBIKOB, CJIEJI0BATEIHLHO, TIPOIMYCKUA OTEIh-
HBIX JIGKITMH HEOOXOIUMO Cpa3y HaBEpPCTHIBATH TOCPEIACTBOM CaMOCTOSTEIBHOTO
W3YYCHUS MPOMYIICHHON TeMbl M KOHCYJIBTAIMK C TMperogaBaTeieM, BEIyIIINM 3aHs-
THS.

Pexomenoayuu no noocomoske Kk nNpakxmuieckum (CeMuHapcKum) 3aHamusm

CryneHTaMm clIeIyeT Ha KaKI0€ MPAKTHYECKOE 3aHATHE MPUXOIUTH C PE3YIlb-
TaTaMU BBITIOJTHEHHOH JOMaIIHEeH paboThl MPEeABIayIIero ceMruHuapa. Takoe TpeboBa-
HUE CBS3aHO C TE€M, YTO CJIOKHBIE MPOTPAMMBI OOCYKJAIOTCSI U BBITIOJHAIOTCS HE-
CKOJIbKO CEMHHAPOB TOJIPS, U JIJIs1 padOTHI MO TEME TEKYIIEro CEeMUHapa MCIOIb3Y-
€TCsl Pe3yNbTaThl pabOTHl HA MPEIBIAYIIIEM CEMUHAPE U COOTBETCTBYIOIIEH JTOMAIIl-
Hel paboThI.

CamocrosiTenpHas paboTa CTYACHTOB BKJIIOYAET B c€0s BBIMOJHEHUE Pa3iny-
HOTO pOJa 33JaHU, KOTOPhIE OPHUEHTUPOBAHBI HA OoJiee TIyOOKOE YCBOEHUE MaTe-
puana u3y4aeMou AUCITUIUIMHBI U IPHOOPETEHHE TPAKTUIECKUX HABBIKOB IO JTUCIIU-
wmHe «MamuHHOe 00ydeHre U T0Ka3aTeIbHbIA alrOTPEH AT Y.

K BBIOTHEHWIO 33AaHUN AJII CAMOCTOSITENIbHON PaOOThI IPEIBSBISIOTCS ClIe-
Iyrole TpeOOBaHMS: 3a/aHusl JAOJDKHBI BBIIOJHATHCS CaMOCTOSITENBHO. Pe3ynbTa-
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TOM BBITIOJIHEHUSI 3a/laHusl SIBJSIETCS NMPUMEHEHUE HaBBIKOB B c(epe MalluHHOTO
oOydeHwms. 3a1aHie MOXET OBITh BBIITOJTHEHO KaK HA KOMIIBIOTEPE CTYACHTA (JIOMaIll-
HEM WJIM B KOMIIBIOTEPHOM KJIACCE), TaK U Ha KOMIBIOTEPE MpernoaBaTess (Jomal-
HEM WJIA YCTAHOBJICHHBIM B KOMITBIOTEPHOM KJIACCE).

CryneHTtam clieiyer:

—PYKOBOJICTBOBAThCSI TPAPUKOM CaMOCTOSTEILHON pabOThI, OIMpPEaeICHHBIM
PIT/]

—BBITIOJIHATH BCE TUIAHOBBIC 3a/I1aHMs, BbIIaBaeMbI€ MPEIOAaBaTeNIeM JIJisi CaMo-
CTOSITEJIBHOTO BBITIOJIHEHHUSI

—pa30uparh Ha CEMUHAPAX U KOHCYJIbTAIMAX OIIMOKHU B IIporpaMMax 1 Mpovue
HETOHATHBIE BOIPOCHI.

d)opMa HpOMG)KYTO‘-IHOﬁ aTTcCTalluu 110 JUCOUIIIINHC — 3auém.

Kputepun ouneHuBaHHMsI 3HAHMHA M YMeHMii, XapaKTepU3yIOIUX CTeNeHb
c(h)OpMHUPOBAHHOCTH KOMIIETEHI[HIA:

- «3a4TE€HO0» BBICTABIISICTCS B TOM CITydae, €CIM KOMITCTCHIIUS 10 JUCIUTLUTHHE
ocBoeHa. OIieHKa BBICTABISICTCS MPU MOTyYeHUH oOydaromumcs Oosiee 50 Gamios.
[Ipu sTOM OH:

3HAET: KJIIOYEBHIC ACIEKTHl B O0JIACTH OPUTHHAIBHBIX QJITOPUTMOB W IIPO-
IrPaMMHOU peain3aliy; OPUTHHAIBHBIE AITOPUTMHUYECKUE U TIPOTPaMMHBIE CPEICTBA
B pelIeHUH MPOo(EeCcCHOHANBHBIX 3a/a4; KIIOYEBbIE aCIIEKTHI B 00JIACTH COBPEMEHHBIX

WHTEJUICKTYaJbHBIX TE€XHOJIOTHI; NHTEJUIEKTyaIbHbIE TEXHOJIOTUH U PEIICHUS
poecCHOHANIBHBIX 3a7]a4 C UX MCIOJb30BaHUEM; OCHOBHBIE METOJIOB MPHUKIIATHOM
MaTeMaTUKU U UHPOPMATHUKH, TPUMEHSIEMbIC B Pa3JIMUHBIX MPEIMETHBIX 00JaCTsX;
METO/IOJIOTHUI0 MAaTEMAaTUYECKOTO MOJICTUPOBAHUS JUTsSl PEIICHUs TPOPECCHOHATIBHBIX
3amad;

yYMEET: TEeMOHCTPUPOBATh 3HAHUS, CBSI3AHHBIC C KITFOYCBBIMHU aCIIEKTaMHU B 00-
JIACTH OPHUTHHAJBHBIX aJITOPUTMOB U TMPOTPAMMHON peau3alliud; AEMOHCTPHUPOBATH
3HAHWS, CBI3aHHBIC C OPUTHHAIBHBIMU AITOPUTMUYECKHUMH U TTPOTPAMMHBIMH Cpe/l-
CTBaMH B PEIICHUH MPO(PECCHOHABHBIX 3a/1ad; AEMOHCTPUPOBATh 3HAHUS, CBS3aH-
HBIC C KJTFOYCBBIMH aCTICKTaMU B 00JIACTH COBPEMEHHBIX WHTEUICKTYaJIbHBIX TEXHO-
JIOTUI; TEMOHCTPUPOBATH 3HAHUS, CBA3aHHBIC C MHTCIUICKTYaIbHBIMH TEXHOJOTUSMH
U pelieHus MU TPOoGECCUOHANBHBIX 337a4 C UX MCIOJIb30BaHUEM; JIEMOHCTPUPOBATH
3HAHMS, CBSI3aHHBIC C OCHOBHBIMU METO/JaMH MPUKIIATHON MaTeMaTUKA U WHMOpMa-
TUKH, IPUMEHSEMBIMU B Pa3JIMYHBIX MPEAMETHBIX 00JIACTSIX; JEMOHCTPUPOBAThH 3HA-
HUS, CBS3aHHBIC C METOJOJIOTHEH MaTeMaTUYeCKOro MOJCIMPOBAHUS I PEIICHUS
npodeCCHOHANIBHBIX 3a]1a4.

- «HEe 32a4YTeHO» BBICTABIIACTCS B TOM CIIy4ae, €CIM KOMIIETCHIINS HE OCBOCHA,
OTBETHI COJEP)KAT CYIIECTBEHHbIE OIIMUOKH, U OOyYaroIIMMCs MoixydeHo meHee S50
6asos. [Ipu 3TOM OH:

HE 3HaeT: KJIOUEBbIEC ACMEKThl B 00JACTH OPUTMHAIBHBIX aJTOPUTMOB U IMPO-
IrpaMMHOM peajn3alii; OPUTHHAIbHBIE aJITOPUTMUYECKUE U POTPAMMHbIE CPEACTBA
B pelIeHUH MPOo(ecCHOHANBHBIX 3a/a4; KII0YEBbIE aCIIEKTHI B 00JIACTU COBPEMEHHBIX

UHTEJIEKTYaJbHbBIX TEXHOJIOTHI; HHTEIEKTYalIbHbIE TEXHOJIOTUN U PELICHUS
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po(heCCHOHANIBHBIX 33]1a4 C MX HCIIOJIb30BAHUEM; OCHOBHBIE METOJIOB IMPUKIATHON
MaTeMaTHKU U WH()OPMATUKH, TPUMEHSIEMbIE B pa3-JTUYHBIX MPEIMETHBIX 00JIacTsX;
METOJIOJIOTHUI0 MAaTEeMAaTUYECKOTO MOJICTUPOBAHUS JJIsl PelIeHUs MpodeccrnoHaIbHbBIX
3azad;

HE YMEET: JEMOHCTPUPOBATh 3HAHHUSI, CBS3aHHBIC C KIIIOUEBBIMHU ACIIEKTaMH B
00acTi OPUTHHAIBHBIX aJTOPUTMOB M MPOTPAMMHOM peaiu3alui; AEMOHCTPUPO-
BAaTh 3HAHUs, CBSA3aHHBIC C OPUTMHAIBHBIMU AJITOPUTMUYECKUMHU U ITPOTPAMMHBIMHU
CpEICTBaMH B pEelIEHUH NPO(ECCHOHATBHBIX 33a4; AEMOHCTPUPOBATh 3HAHMSI, CBS-
3aHHBIE C KJIFOUEBBIMM aCIIEKTaMU B 00JaCTH COBPEMEHHBIX MHTEIIEKTYaJbHBIX TEX-
HOJIOTUH; IEMOHCTPUPOBATH 3HAHUS, CBA3AHHBIC C UHTEIICKTYaJIbHBIMA TEXHOJIOIU-
SMU U pElICHUAMH NpOoPEeCCHOHATIBHBIX 337]a4 C MX HCIOJIb30BAaHUEM; JTE€MOHCTPH-
pOBaTh 3HaHUSA, CBA3AHHBIC C OCHOBHBIMU METOJAMM IIPUKIIAJHON MATEMATUKU U WH-
(dbopMaTUKH, TPUMEHAEMBIMU B PA3JIMYHBIX NPEIMETHBIX OOJACTAX; AEMOHCTPUPO-
BAaTh 3HAHWs, CBSI3aHHBIE C METOJOJOTHEM MATEMAaTUYECKOTO MOJEIUPOBAHUS IS
pemieHus npohecCuOHANbHBIX 3a1a4.

11. Ilepeyenb MH(POPMALUOHHBIX TEXHOJIOITMH, HCIIOJIb3YEMbIX IIPH OCY-
IIEeCTBJICHUM 00Pa30BaTEJIbLHOIO NPOLEeCcca M0 AMCUHUILIMHE, BK/IOYas NepeYyeHb
HEe00X0AMMOI0 NPOrpaMMHOI0 oOecreYeHus] M HH(POPMALMOHHBIX CIIPABOYHbIX

CHCTEM
KommuiekT nporpaMmMHoOro o0ecrneyeHust:
1. OC Astra Linux
2. Libre Office
3. AutuBupyc Kaspersky
4.R 4.1.2, RStudio.
5. Python 3.8
6. Jupyter Notebook

CoBpemeHHbIe TnpodeccHoHaNbHBIE 0a3bl JaHHBIX W WHGOPMAIMOHHBIC
CIIPABOYHBIE CUCTEMBI
1.MudpopmanimonHo-npaBoBas cucrema «['apanm»
2.MudpopmanronHo-npasoas cuctema «KoncynpranT [lnrocy
3.Cuctema KOMILIEKCHOTO PpAaCKpbITUS HH(OpManuu «CKPHH» -
http://www.skrin.ru/
4 .53k mporpammupoBanus Python 3. https://pythonworld.ru/

12. Onucanue MaTepuaIbLHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOM IJIS OCYIIECTB-
JIEHUs1 00pa30BaTEJIbLHOI0 MPOoIeCcca MO AUCHUIITIMHE

MartepuanbHo-TexHndeckass 6a3za Kpacnomapckoro ¢unnana OUHAHCOBOTO
YHUBEPCUTETA COOTBETCTBYET JIECUCTBYIOIIMM MPOTHBOIOXKAPHBIM MPAaBUIIAM U HOP-
MaM, 00ecreYrBaeT MPOBEACHUE BCEX BUAOB AUCIUIUIMHAPHON U MEXIUCLUILTUHAD-
HOM MOJrOTOBKH, MPAKTUYECKON U HAYyYHO-UCCIIEA0BATENIbCKOW paboT 00ydarommx-
Csl, IPElyCMOTPEHHBIX Y4€OHbBIM IJIaHOM.

OOpazoBaTenbHbIN TpolecC 00eCleynBaeTCs ClelUaIbHBIMU TOMEIICHUSIMH,
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KOTOpbIE MPEACTABISAIOT COO0M ayAUTOPUU JIsl MPOBEACHUS 3aHATUN JIEKIIMOHHOIO
TUIIA, 3aHATUNA CEMHHAPCKOrO THUIA, BBINOJHEHHUA KYypCOBBIX PaOOT, IPyNIOBBIX H
WHIUBUIYAIBHBIX KOHCYJIBTALMM, TEKYIIEr0 KOHTPOJISI U MPOMEKYTOYHOU aTTeCcTa-
IIUH, TIOMEIIEHUS JJI1 CAMOCTOSITEIbHON pabOThl CTY/IEHTOB U MOMEILEHUS TSl Xpa-
HEHUS U MPO(PUIAKTUYECKOT0 OOCTyKHBaHUS yueOHOro obopynoBanus. Crenuaib-
HBIE MOMEIIEHUS] YKOMIUIEKTOBAHBI CIICIIUATN3UPOBAHHON MEOEINbI0 U TEXHUUECKUMU
CpeacTBaMU O0y4YeHHs, 00eCIeunBaIOUIMMH TMpeACcTaBleHue yueOHoil nndopmammu
OOJBIION ayAUTOPUH, IEMOHCTPAITMOHHBIM 000PY/I0BAHUEM.

[Tomenienus: st caMOCTOATENbHON PabOThl OOYUYaIOMIMXCA OCHAIIEHBI KOM-
MBIOTEPHON TEXHUKOM, 00eCIeunBarome J0CTyIl K ceTh MIHTepHeT W AJIEKTPOHHOM
uHpopMallmoHHO-00pa3oBarenbHOM cpeae KpacHomapckoro ¢uinuana dunancoBoro
YHUBEPCUTETA.
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