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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas nporpamma nucuuiuinebl (Monyiis) ««Hayunas cryaust. Y MHBIA JOM» cOCTaBJI€HA
B COOTBETCTBUU C (efiepalbHbIM T'OCYIapPCTBEHHBIM O0Pa30BaTEIbHBIM CTAHAAPTOM BBICIIETO
oOpazoBanusi — OakamaBpuar mno crenuansHoctd 38.03.05 busnec-undopmaruka, mpopuib
busnec u ananuTHKa, YyTBEPKIEHHBIN MpruKkazoM MUHUCTEPCTBA HAYKU U BbICIIEro 00pa3oBaHus
Poccuiickoit ®eneparuu Ne 838 ot 29.07.2020 roaa.

N3yuenne aucturuinHbl (Monysi) ««HayuHas ctyaus. YMHBIA JOM» SIBJISIETCS OCHOBOM
W3YYEHHUs NPUHLUIIOB U METOAOB HAy4HOro Mcclie[oBaHMs. JucuuinHa (MOAyYJb) pa3BUBAET
AQHAIUTUYECKOE U KPUTHUECKOE MBIIUICHUE, YTO SBIISETCS BAXKHBIM HABBIKOM JUIS PEILEHUs
CJIO’KHBIX 33/1a4 B Pa3IMYHBIX chepax.

MecTto 1ucUIIIMHBI (MOAYJISA) B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

Hacrosimas nucuunianHa (MOayJib) BKJIOUEHA B y4€OHBIH IIJ1aH 10 MPOrpaMMme MoJArOTOBKH
OakanaBpuata no Hampasieruo 38.03.05 busnec-undopmaruka, npopuis busnec u ananuTUKa
U BXOAMT B BapHAaTUBHYIO uacTb bioka 1, ¢opmupyemyro ydacTHUKaMH 00pa3oBaTEIbHBIX
OTHOLIEHUH KaK JMCUUIUIMHA IO BBIOOPY.

Hucnurnnuna (MoayIb) TOCTyIHA K u3ydeHuto Ha 1, 2, 3 unu 4 xkypce ¢ 1 mo 8 cemecTpsl Ha
BBIOOD.

Jucnumimna (Moaynb) ««Hayunast cryaus. YMHbIA 1om» BXoauT B Moaynb «Hayunas
CTYAMSD», KaK TUCIMILIIMHA 110 BBIOOPY.

Heab wu3yyeHusi AMCHUIVIMHBI (MOAyJs): B (OPMHUPOBAHUM IOHUMAaHHS OCHOB H
IIPUHLMIIOB HAYYHOI'O UCCIEA0BAHUS.

3agaum M3y4eHHUs AUCHMILUIMHBI (MOAYJIs1) HalpaBjieHbl HAa (POPMUPOBAHUE Yy CTYJEHTOB
CIIEIYIOIIMM 3HAHWUM, YMEHUN U HABBIKOB!

— IIOHMMAaHNE OCHOBHBIX IIPUHIUIIOB U METOJIOB HAYYHOI'O UCCIIEA0BAHUS;

— 3HAHUE HAY4YHOH 3TUKU U €€ IPUHLHUIIOB;

— 3HaHUE CTaHJAPTHBIX AITOPUTMOB MAIIMHHOTO O0yYEHMS;

— 3HaHME MOCIEA0BATEIILHOCTH IArOB IIPY HAIMCAHUH HAy4YHOU CTaTbH;

— 3HaHue 0a3 JaHHBIX HAYYHOW NEPUOTUKU U OCHOB HAYKOMETPHUU;

— yMeHue paboTaTh C HAyYHOM JIUTEpaTypoil: MOWCK, aHAIU3, OLIEHKAa JOCTOBEPHOCTHU
HUCTOYHHKOB;

— (opMynupoBaTh HAyYHBIE 33J1a4M U ONPEIENIATh METO/Ibl UX PELICHMUS,;

— aHaJU3MPOBATh U OLICHUBATH JOCTOBEPHOCTh HAYUHBIX PE3YJIbTATOB;

— paboTaTh CO CTaHAAPTHBIMU U MPOJABUHYTHIMU ML-anropurmMamuy;

— yMCHHUE HallMCaHUs HAyYHOU CTaThbH;

— yMEHHUE y4acTBOBaTh B KOHTECTaX MO MAIIMHHOMY 00y4Y€eHHIO;

— yMeHue paboTaTh B KOMaH/Ie HaJ pelICHHEeM UCCIIeI0BaTeIbCKUX 3a1a4;

— HaBBIK KPUTUYECKOI'O MBILIJICHUS U aHAIN3a Hay4YHBbIX JAHHBIX;

— HaBBIKM [IOMCKA, AaHAJIN3a U OLIEHKH JIOCTOBEPHOCTH HAy4YHBIX UICTOYHUKOB;

— HaBBIK MIOCTPOEHUS MoJeNel (PU3NUECKUX TPOIIECCOB;

— HaBBIK pEIICHU 3a/1a4 B YCIOBUAX COPEBHOBATEIHLHOTO MAITMHHOTO 00Yy4EHHUS;

— HaBBIK NPOBE/ICHUS HAYYHOT'O UCCIIeI0BAaHUS TI0 BEIOpAaHHOU TEME.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennyu, ¢opmupyembie B pe3ylbTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJs) MpH
MIPOBEJCHNH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YYAIOIIUXCS C IEAArOTHYECKUMU
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHON PabOThI 00yUYarOIIUXCA .

Komnerenuus Conep:xanue Nuaukartop IlepeyeHb MJIAHNPYEMBIX Pe3yJbTATOB
KOMIIeTeHIIMH KOMIIeTeHLIMH 00y4yeHMs1 10 JUCHHUILIMHE (MO1YJII0)
VK-1. Crocoben VK-1.1. 3HaeT MeTOAbI IOKUCKA U aHaJIN3a
OCYIIECTBIIATH MOUCK, WHPOPMAaLUK B 00JIACTH aHATIUTUKY,
KPUTUYECKUN aHAIN3 U OCHOBHBI€ IIPUHIIUIIBI KPUTHIECKOM
CHHTe3 HH(popMauy, OLIEHKU MCTOYHHUKOB MH(OpPMALUU U UX
MPUMEHSTH CHCTEMHBIH peNeBaHTHOCTH
HOJXOZ ATl peLeHUs YK-1.2. YMeeT KpUTHUECKH OIICHUBATD
MIOCTaBJICHHBIX 33134 UCTOYHUKHU MH(OpMALUHU U
CHUHTE3MPOBATh JaHHBIC U3 PA3INYHBIX
WCTOYHUKOB IS PELICHUs 3ajad,
MPUMEHSTh CUCTEMHBIM NOAXO[ K aHAJIU3Y
U pEeIIEHHIO KOMIUIEKCHBIX Po0JieM
YK-1.3. HmeeTt npakTHUECKHIA OTBIT pabOTHI €
COBPEMEHHBIMU HHCTPYMEHTAMH H
TEXHOJOTHSIMH JJT1 00pabOTKH
nHpOpMauK, GOpMYITUPOBAHUH U
CTPYKTYPUPOBAHUH 3a]1a4 HA OCHOBE
MOJTydeHHON HH(pOpMAaIIH
YK-2. CriocoGeH omnpenensiTs YK-2.1. 3HaeT ACUCTBYOIINE TIPaBOBBIC HOPMBI,
KpYT 33Ja4 B paMKax peryaupyromye AeaTelIbHOCTh B 00IacTH
MOCTaBJICHHOM IeNTH U peleHus 3a1a4, OCHOBHBIE METO/IBI U
BBIOUPAThH MOJXO/Ibl K ONPEeNICHHUIO KPyra 3ajad
ONITUMAJIbHBIE CIIOCOOBI YK-2.2. YMeer onpeaesaTe Kpyr 3a7a4 B paMKax
WX PEUICHUSs, UCXOS U3 MOCTaBJICHHOH 1IeNH, BEIOUPATh
JIEHCTBYIOLINX ONTUMAJIbHBIE CIIOCOOB! PeIeHHs 3a1ad,
MPaBOBBIX HOPM, YUUTBHIBAsI UIMEIOIINECS PECYPCHI U
UMEIOIIIUXCS PECYPCOB U OrpaHUYCHHUS
OrpaHHYECHHUI YK-2.3. NmeeT npakTU4eCKUi ONBIT TPUMEHEHUS
3HAHWH O MPABOBBIX HOPMaX U pecypcax B
peaNbHBIX CUTyalusiX, pa3padoTKH U
peanu3alry peuieHnid B COOTBETCTBUU C
YCTaHOBJICHHBIMU OIPaHUYECHUSIMH
[IK-1. Crocoben TIK-1.1. 3HAET KIIFOUYEBLIE METOBI
WCIIOJIb30BaTh €CTeCTBEHHOHAYYHBIX, JKOHOMHUYECKUX U
OCHOBHBIE METO/IbI UT-aucuunimg, NpuMeHsieMble B
€CTECTBEHHOHAYYHBIX, npodecCHOHAIBHON 1eATETbHOCTH
9KOHOMHUYecKkux u UT- [K-1.2. YMeeT HHTErpupOBaTh pa3IuyHbIC
JCIIUTUIMH B METOI0JIOTUIECKUE TTOIXO/IbI JJIsI
npodeccuoHaNbHON MPOBEICHHS TEOPETHUECKUX H
JeSITeIbHOCTH JUIS HKCHEPUMEHTAIILHBIX UCCIEJOBaHUM
TEOPETUYECKOIO U [K-1.3. NmeeT npakTU4ecKuii ONbIT IPUMEHEHUS

OKCIICPUMECHTAJIBHOT'O
HUCCICIOBaHUA

METOJIOB B PEATHHBIX TPOEKTAX JIJIs
JIOCTHKCHHS HAYYHBIX W MPAKTHYECKUX
pEe3yIbTaTOB
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3. Temaruueckuii njiax

Nen/ HauMeHoBamie TpynoeMKocTh, aKageMHIECKHE YAChI TKY
n Ounas ghopma (TeKymuii
pas/eia HCIHILITHH! AyautopHas padora CamocrosiTesb KOHTPOJIb
(Monys) KonTpoas
Jdekunn | Cemunapsi Hasi pa6oTa yCIeBaeMOCTH)
Ymnutit dom
1 BBoanas nekius 4 11 Jlomarnee
3a/laHue,
IToaroroBka k
ceMUHapy
2 Hayunsiii npoTokoa u 4 11 [omamrnee
Hay4JHas 3THUKa 3a/laHue,
IToaroroBka k
ceMUHapy
3 3HaKOMCTBO C 4 11 Jlomaninee
TAHHBIMU, TEPBUYHBINA 3a/laHue,
aHAJIN3 XakaTtoH
4 CamocrosiTenbHast 4 11 Homarinee
paborta 3a/laHue,
IToaroroBka k
CceMUHapy
5 Marematuueckue 4 12 Homarinee
MOJIeTTH 3a/laHue,
MPOTHO3UPOBAHUS XakaTtoH
6 [IpakTuka: HEHPOHHBIC 4 12 Homarinee
CEeTH JUIS MTPEJICKA3aHUs 3aJaHue,
Ortuer
7 CamocTosTeabHas 6 16 JloMaruee
pabora 3aJlaHue,
IToaroroBka k
CEMHUHAPY
3auem ¢ oueHKoil
Hmozo: 30 84
Oo6vem oucyunnunvl (Mooyn) 114
(6 ak. u.)
Oovem Oucyunaunvl (M0o0yas) 3
(6 3au. ed.)
4. CopepxxaHue TUCHUILIMHBI (MOTYJIs)
Neni/m | HammeHoBaHue pa3aesia ConepxaHue TUCHUNIHHBI (MOYJIs1) IO TeMaM

AUCHUIJIMHBI (MOYJIs1)

Ymnuotit oom

1 BBonas mexums JIeknyst ¢ onmrcaHreM U MOCTAaHOBKOM 3aaun
2 HayuHb1i1 poTOKOII 1 Hayunas nepuoavka. Bunel HayuHbix pabot. HayuHast aTHKa.
Hay4Hasi THKa bubnmorpaduieckne 6a3pl JTaHHBIX
3 3HAKOMCTBO C JAHHBIMH, 3arpy3ka JaHHbBIX, BU3yaJIN3allis, OCHOBHBIE CTATUCTHUYECKNE CBOWCTBA
MEePBUYHBIA aHAIU3 naHHbIX. O0paboTKa aHOMAITHH, TIPOITYCKOB. VccieqoBaHe KOPPEITSIIHIA.
B3anmo3aBUCHUMOCTH JaHHBIX.
4 CamocrostensHast pabora | Ky urenus crareil mo MaTeMaTHYECKHM METO/IaM MTPOTHO3UPOBAHHUSL.
[IpeaBapurenbHble BRICTYIUIEHHsI KoMaH. O6partHas cBs3b. KoHcypTammst.
5 Marematnueckue moaenu | Koppemnsiius u npuanHHOCTh. baecoBckue cetn. Henabmonaemeie

IIPOrHO3UPOBaAHUA

coctostamsI. CKPBITBIE MApPKOBCKHUE ceTH. [IpocTeiiime HHCTPYMEHTHI
nporHo3upoBanus — ARIMA, skcioHEeHIIMaNbHOE CIIIaXKUBAHUE
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[IpakTuka: HEWpOHHKIC PexyppenTHbIe HelipoHHbIE ceTH. O0pa0dOoTKa CII0KHBIX BPEMEHHBIX
CeTH JJIA TIpeICKa3aHus 3apucuMocteii: TCN, Transformer, N-BEATS. RL areHTs! a1 NpUHATHSL
penienuii. IHTErparysi: Kak BCE 00ObSAMHUTD B OJTUH MPOCKT

CamocrosTensHast pabota | UTo U3 MpOHAEHHOTO HYKAaeTcs B pa3bsicHeHusX. [Ipencrasnenue
Pe3yIbTaTOB
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTEeT  pacnojaraeT IOJHBIM  HAOOpOM  JIMIEH3HOHHOTO U CBOOOIHO
pacIpoCTPaHsIeMOro IPOrpaMMHOI0 OOECleYeHMs, BKJIOYas MPOAYKTHl OTEYECTBEHHOIO
IIPOU3BOJICTBA.

Kaxnplii cTyneHT B TedeHue BCEero IMepuoAa OOydeHHUs IOoJdydaeT HHIMBUAYaJIbHBIN
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMOIMOTEYHOH  CHUCTeME W 3JIEKTPOHHOU
MH(POPMALIMOHHO-00pa30BaTENbHOM cpele  yHUBEPCUTETa. OTH CHCTEMBbl IPEJOCTaBIIAIOT
BO3MOXHOCTH JIOCTYIa K pecypcaM M3 JI000# TOUYKH, Tlie eCTh NOAKII0oUeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TAK U 3a €r0 MPEAeIaMH.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
JAHHBIX U UH()OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM.

Ocnosnas numepamypa:

1. Moxkuii, M. C. MeToioorusi HaydyHbIX HCClaeAOBaHUH : y4eOHHMK 11 By3oB / M. C.
Moxkuii, A. JI. Hukudopos, B. C. Mokwuii ; non penakiueit M. C. Mokusi. — 3-€ u3a., nepepad. u
nomn. — Mocksa : U3natensctBo FOpaiit, 2025. — 259 c. — (Bricmiee o6pazoBanue). — ISBN
978-5-534-18527-0. — Texkcr : anexTpoHHbIii / O0pazoBarenbHas miatgopma FOpaiir [caidt]. —
URL: https://urait.ru/bcode/560221.

2. T'openoB, H. A. Metononorust Hay9HBIX HUCCICIOBAHUHN : YICOHUK M MPAKTUKYM IS
By30B / H. A. I'openos, O. H. Kopa6nesa, J[. B. Kpyrios. — 3-e uzn., nepepab. u gon. — MockBa
: I3marensctBo HOpaiit, 2025. — 390 c. — (Bricmiee obpazoBanue). — ISBN 978-5-534-16519-
7. — Teker : snextponHblii // OOpazoBatenbHas 1uarpopma FOpaiit [caiiT]. — URL:
https://urait.ru/bcode/560121.

3. AHanu3 JaHHBIX : yueOHUK Ut By30B / oj penakiuein B. C. Mxurapsina. — Mocksa :
WznarenbcrBo FOpaiit, 2025. — 448 ¢. — (Briciiee oOpa3oBanue). — ISBN 978-5-534-19964-2.
— Texct : osnexktponuHsli // OOpa3oBatenpHas mnatdopma Hpaiit [caiit]. — URL:
https://urait.ru/bcode/560311.

4. I'pac, [I. Data Science. Hayka o maHHbIX ¢ HYJIS : mpakTudeckoe pykoBozactso / JI. I'pac.
- 2-e u3n., nepepad. u gon. - Cankr-IlerepOypr : BXB-IlerepOypr, 2021. - 416 c. - ISBN 978-5-
9775-6731-2. - Tekcr : anextponHsIit. - URL: https://znanium.ru/catalog/product/2138991.

5. Mnac, Ix. B. Python mis cnokHbIX 3aa4: HayKa O JAaHHBIX U MallMHHOE OOy4YeHUE :
npakTuaeckoe pykooactso / Jlx. B. Ilnac. - Cankt-IlerepOypr : Iutep, 2021. - 576 c. - (Cepus
«becrcenneper O’Reilly»). - ISBN 978-5-4461-0914-2. - Tekcr : snekrponHbeld. - URL:
https://znanium.ru/catalog/product/1739601.

6. Knmumanos, B. A. Snepnas meaununa. PaquoHyknuaHas AMarHOCTUKA @ YUEOHHUK IS
By30B / B. A. KitumanoB. — 2-e uzn., ucnp. u norn. — Mocksa : M3xarensctBo HOpaiit, 2025. —
307 c. — (Bsicuiee obpazoBanue). — ISBN 978-5-534-06485-8. — TekcT : 31eKTpOHHBIN //
O6pasoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/563167.

7. O0mmas u MeIUIMHCKAs PAAHOJIOTHs: PaUallMOHHbIE TEXHOJIOTHH | YYeOHUK IS BY30B
/ mon penakmueit A. H. Ycenko. — 2-e m3n. — Mocksa : U3narensctBo FOpaiit, 2025. — 217 c.
— (Boicmiee obOpazoBanue). — ISBN 978-5-534-15184-8. — Tekct : S1eKTpOHHBIA //
O6pasoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/567282.

Jonoanumensvnas numepamypa:

1. VnopaBneHue NporpaMMHBIMU TIPOEKTAaMU : Y4eOHMK [Js BY30B/ MOJA peaaKiuen
P. ®. ManmukoBa. — MockBa: MU3znarensctBo  FOpaiit, 2025.— 167 c.— (Beicuiee
obpazoBanue). — ISBN 978-5-534-14329-4. — Tekct : snekrpoHHBI // OOpazoBaTenbHas
miatdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/567576.

2. beccmeptHsiid, M. A. OCHOBBI HayYHBIX HCCJIEIOBaHUN B 001acTH WH(GOPMAIIMOHHBIX
CHCTEM U TeXHoJloru# : yueOHuK [uis By30B / U. A. beccmepTHblil. — Mocksa : M3naTenscTBo
FOpaiit, 2025. — 110 ¢. — (Bwicmee obpazoBanue). — ISBN 978-5-534-08696-6. — Tekcr
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AJICKTPOHHBINA /l OO6pazoBaTenpHas maTdopma FOpaiir [caiit]. —
URL: https://urait.ru/bcode/580150.

3. Kynpssues, B. b. KomnbsiorepHoe MoaenupoBaHue JOTHUECKUX MPOLIECCOB @ yUCOHUK
11 By3oB / B. b. Kynpsisues, O. O. I'acanos, A. C. [logkomsun. — 2-¢ u3., nepepad. u A0, —
Mocksa : UznatensctBo FOpaiit, 2025. — 143 ¢. — (Bricmiee ob6pazoBanue). — ISBN 978-5-
534-15336-1. — Texkcr : anextponHsld // OOpa3oBarenbHas matdopma HOpaitt [calT]. —
URL.: https://urait.ru/bcode/568295.

6. MarepuajbHO-TEXHHUYECKOE o0ecreueHne

VYHuBepcuTeT pacrnojaraeT MaTepUalbHO-TEXHUYECKOM  0a30i, COOTBETCTBYIOLIEH
JEHCTBYIONIMM MPOTUBOIOKAPHBIM IIPAaBUJIaM U HOpMaM U oOecreunBarolieil MpoBeIeHne BCceX
BUJOB JUCUUIUIMHAPHOW M MEXIWCIUILUIMHAPHON TOATOTOBKH, IMPAKTHUYECKOW M HAy4YHO-
HCCJIEIOBATENBCKOM paboT 00yyaromuxcsl, IPeayCMOTPEHHBIX YUEOHBIM IJIAHOM.

[Tomernienust, KOTOPBIE MPEICTABIISAIOT CO00M yueOHbIE ayAUTOPUH IJIsl TPOBEACHUS 3aHATHHA
JEKIMOHHOTO THMA, 3aHATHH CEMHUHAPCKOro (MPakTUYECKOro) THIA, TPYIINOBBIX U
WH/IMBUIYAJIbHBIX KOHCYJIBTAIMH, TEKYIIEro KOHTPOJIS U MPOMEKYTOYHOH aTTECTAIlH, a TAaKKe
MOMEILEHUS JUISl CAMOCTOSITENILHOM pabOThl M OMEIIEHUS I XPaHEHUS U MPOPUIAKTHUECKOTO
obcimyxuBaHusl yueOHOTo o00opynoBanus. [lomereHns: yKOMIUIEKTOBaHbI CIICIUATIM3UPOBAHHON
MeOeIbI0 U TEXHUYECKHMHU CPEICTBAMH OOYUYEHHsI, CIYXKAIIUMH Ui TPEICTaBICHUS YIeOHOH
uH(popMalu 60JbIION ayIUTOPUH.

W3yuenne qUCUUTUITMHBL (MOIYIISA) 00ECTIeYMBAETCS B YIEOHBIX ayIUTOPHSIX, OCHAIICHHBIX

— CTOJIAMH U CTYJIBSIMHU;

— KOMIIBIOTEPHON TEXHUKOII;

— MEXaHWYECKHUMH KaJIbKYISTOpaMHu;

— CIeUHaTu3UPOBAHHBIM 000PYIO0BaHHEM, BKIIIOUAsl JEMOHCTPALlMOHHOE 000pYyI0BAaHUE.

[TomernieHust 151 CaMOCTOSITEIbHON pabOThl 00yUYaAIOIIUXCSl, B TOM YHUCIIE TPUCTIOCOOTICHHBIC
JUISL MCTIONb30BaHMs MHBAIUIAMH M JIMIAMU C OTPAHMYEHHBIMA BO3MOXXHOCTSMH 3J0POBBS,
OCHAIIIEHBI KOMITBIOTEPHON TEXHHKON C BO3MOYKHOCTBIO MOJKIIOUEHHs K ceTn «MHTepHeT» U
o0ecrieyeHHEeM  JIOCTyNa B 3JIEKTPOHHYI0  MH(POPMALMOHHO-00pa30BATENbHYIO  CPEdy
YHuBepcurera.

OOyuaroMess MpefocTaBiseTcs JA0CTyn (B TOM 4dHCIe YHaleHHbI) K pecypcam
UH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YUCJI€ JIEKTPOHHBIM OHUOJIIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MpOQecCHOHaIbHBIM 0a3zam
JAHHBIX ¥ HH(OOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HaunMeHoBaHue noprasna Ccbuika
(u31aHus, Kypca, IOKYMEHTA)
1. | Hayunas snektponHas 6ubinuoreka elibrary.ru https://elibrary.ru/defaultx.asp
oubnmoreka
2. Bbaza mausbix i | T-cnenquanucros https://habr.com
3. Basza gauaeix ScienceDirect https://www.sciencedirect.com
4. | OdunmanbHbli caiT MUHUCTEPCTBA HAYKH U https://minobrnauki.gov.ru/

BhICIIEro o0pa3zoBanus Poccuiickoit @eneparyn

5. | ®enepanbueiii nopran «Poccuiickoe oopasoBanue” | https://www.edu.ru/

6. | Mudopmanmonnas cucrema "Eannoe okHo nocrymna | http://window.edu.ru/
K 00pa3oBareibHBIM pecypcam”

7. | Enunas koyuekuus qudpoBeIX 0Opa3oBaTeNbHBIX http://school-collection.edu.ru/
pecypcoB

8. | ®enepanbHblii IEHTP HHPOPMAITUOHHO - http://fcior.edu.ru/
00pa3oBaTeIbHBIX PECYPCOB

HCpC‘-ICHL I/IH(i)OpMaL[I/IOHHBIX TCXHOJIOT Hﬁ, HCIIOJIB3YEMbBIX IIPpU  OCYHICCTBJIICHUU
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https://urait.ru/bcode/580150
https://urait.ru/bcode/568295
https://elibrary.ru/defaultx.asp
https://habr.com/
https://www.sciencedirect.com/
https://minobrnauki.gov.ru/
https://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

00pa3zoBaTeNbHOIO MpoIiecca Mo AUCIUTUINHE (MOIYJII0), B TOM YHCJIE KOMIUIEKT JTUIIEH3HOHHOTO

IPOTPAaMMHOTO  OOECIIEYEeHHUsI, COBPEMEHHbIE TMpodeccuoHanbHble 0a3bl  JTaHHBIX
WH(OpPMaIMOHHBIEC CIIPABOYHBIC CUCTEMBI.

HaunmenoBanue 11O IIpousBoacTBo JIuneH3noHHoe / CBOOOIHO

pacmpocTpaHsieMoe

OnepanuoHHbIe CUCTEMBbI:
Microsoft Imagine (Windows Client, Server) | sapy6exmnoe | nmuuensnonHoe
bpay3epsbi:
Slupmexc.bpaysep OTCYECTBEHHOE CBOOO/IHO PacIpOCTpaHsIeMOe
Google Chrome 3apyOexHoe cBOOOJTHO pacIpOCTpaHsIeMOe
OducHble NPUITOKEHUS:
Microsoft Imagine (Visio, OneNote) 3apy0exKHOE JIMIEH3HOHHOE
TeXstudio 3apy0exKHOE CcBOOOJIHO PACIIPOCTPAHIEMOE
Adobe Acrobat Reader 3apyOeKHOe CBOOOJIHO pacrpocTpaHsIeMoe

IIporpamMmmHoe oGecnieyeHne VISl IVIAHNPOBAHMSA M YYeTa BpeMeHH:

Toggle app | 3apyOexHOoe | CcBOOOIHO pacIpocTpaHsieMoe
CucreMbl ynpaBJjieHHsI TPOEKTAMM:

Microsoft Imagine (Project) | sapyGesxHoe | nuuensnonHOE

Cucrembl ynpasJieHusi 6a3aMu TaHHBIX:

Microsoft Imagine (SQL Server) | sapyGexuoe | muuensnonHoe

Cucrembl pe3epBHOro konuposanusi (backup):

Acronis Backup Advanced for HyperV | sapyGexHoe | nuuensnonHoe
CrpaBo4YHO-NIPaBOBbIE CHCTEMBbI:

KoncynprantlLintoc: cripaBoYHO-TIpaBOBast OTEYECTBEHHOE JIMIEH3HOHHOE

crcTeMa

CpencrBa aHTUBUPYCHOM 321U THI:

Kaspersky Endpoint Security mist 6usneca OTEYECTBEHHOE JIHLIEH3HOHHOE
Cranpaprasiii Russian Edition

Cpeabl pa3padoTkm:

Visual Studio Code 3apy0eKHOE CcBOOOJIHO PACIIPOCTPAHIEMOE
Bash (Unix shell) 3apy0OexHOe cBOOOJIHO pacrpocTpaHsIeMoe
Anaconda 3apyOexKHOE CBOOOIHO PaCIPOCTPaHAECMOE
Robotic Operating System 3apy0exHoe cBOOOJTHO PACIPOCTPAHSIEMOE
CopelliaSim 3apy0OexHOe CBOOOJIHO pacrpocTpaHsIeMoe
Google Colaboratory 3apy0OexHOe CBOOOJIHO pacrpocTpaHsIeMoe
IlakeTbl IPOrPaMMHBIX CPEACTB M OMOJIHOTEK:

AutoPsy 3apyOexKHOE CBOOOIHO PaCIPOCTPaHsIEMOe
Interactive Disassembler (IDA) 3apy0exHoe cBOOOJTHO PACIPOCTPAHSIEMOE

Cucrtembl ynpaieHusi 0néanorpaguyeckoi HHpopManuei:

Zotero | 3apyOexHoe | CcBOOOIHO pacIpocTpaHsieMoe
CepBHCHI B CITYKOBI:

Bind 3apy0exKHOE CBOOOIHO PaCIPOCTPaHsIEMOE
Docker 3apy0exKHOE CBOOOIHO PaCIPOCTPaHsIEMOE

7. MeTtoanuyeckue u OlleHOYHbIE MATEPHUAJIBI

MeToanyeckue yKasaHHus I 00y4alOUUXCS 110 OCBOCHUIO TUCHMILIMHBI (MOLYJIs1)

B npornecce nzyuenust tucumminHbl (Moayns) ««HayuHast cTynusi. YMHBIN ToM» B paMKax
TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH HCIOJIb3YIOTCS TaKHe BHAbI y4eOHOW paboThl, Takhe Kak
JEKLUU, CEMHUHApbl, XaKaTOH, OTYET, JAOMAIIHME 3aJaHMsl, a TaKXKE pa3JIu4HbIE BHJBI
CaMOCTOSITENIbHOW paboThl 00ydaroluXcsl MO 3aJaHHI0 IPENoAaBaTeNs, HAIpaBICHHbIE Ha
pa3sBUTHE  HABBIKOB  NPO(PECCHOHATBHOM  JIEKCMKH,  3aKpeIUIeHHEe  MPaKTHYECKUX
npoecCHOHANBHBIX KOMIIETEHIIUN, TOOIIPEHNE NHULIUATHB.

ONEeKTPOHHBIA JOKYMEHT



Jlekyusi — CHCTEMAaTHYeCKOe, IIOCIEJ0BaTEIbHOE, MOHOJOTHYECKOE U3JI0KEHUE
npernojiaBaTeseM yueOHOTro MaTepuana, Kak paBuiio, TEOPETUYECKOT0 XapaKTepa.

B mpouecce nexkiuil peKOMEHIyeTcsi BECTM KOHCIHEKT JIeKIUH: KPaTKO M CXEMaTH4HO
(UKCUpOBaTh OCHOBHBIC HIEH, BHIBOJBI M OOOOIICHUS JIEKIMHU; BBIIENATH BAaXKHBIC MBICIIH,
KIIFOYEBBIE CJIOBAa M TEpMHUHBI. HeoOXOAMMO OTMETHTHh BOMPOCHI WM MaTepHallbl, KOTOpbIE
BBI3bIBAIOT 3aTPYAHEHHUS, U IONBITATHCSI HAWTHU OTBETHI B PEKOMEHJ0BAaHHOM JnuTeparype. Eciu
pa3zoOpaThCcsi B MaTepuaie He yAaercs, cleayeT chopMmyiaupoBaTh BOINPOC M 3a4aTh €ro
IIPENoAaBaTes0 Ha KOHCYJIbTALUU UM BO BPEMSI CEMUHAPCKOTO (IIPAKTUYECKOI0) 3aHATHS.

Yuacmue 6 cemunape (ayoumopmnas paboma) — aktTuBHas paboTa CTyJeHTa HAa CEMUHApeE,
€r0 OTBETHI Ha BOIIPOCHI MIPEIIOIaBATENs U YUaCTHE B IUCKYCCHHU.

Jly1s ycnemHoro yyacTusi B CEMHHApe CTYJEHTaM pEKOMEHAYETCs 3apaHee 03HaKOMUTHCS C
TEMON OOCYXXAEHHUS, IPOYUTATh HEOOXOJMMBIE MaTepHUalbl U MOATOTOBUTH BOMPOCHL. BaxkHO
AKTHUBHO CJIyIIaTh M BOBJIEKAThCS B IUCKYCCHIO, BHICKA3bIBasi CBOM MHEHHUS U apTyMEHTUPYS HX.
[Ipu oTBeTax Ha BOIMPOCHl MPEMONABATENS CTOUT OBITH YBEPEHHBIM, YETKHUM M JIOTUYHBIM,
OMMPAsCh HA U3YUYEHHBIN MaTepuall. Takxke MOJIe3HO MOJACPKUBATH AUATIOT C OJHOKYPCHUKAMU,
YTOOBI 000TaTUTH 0OCYKICHNE M PACIIUPUTH CBOU 3HAHUSI.

Xaxamon — BBITpYy3Ka pellICHUS CTyJI€HTaMu B copeBHOBaHMe Ha miaTdopme kaggle, 3a
KOTOPOE OHM IOJIY4alOT OLIEHKY [10CJI€ IPOBEPKU PELICHUS MPENO01aBaATEIEM.

UroObl MOATOTOBUTHCA K XaKaTOHY, CTYACHTHI JOJKHBI CHayala O3HAKOMHUTHCS C
wiatpopmoiri Kaggle, m3y4ynB mpaBuia COpEeBHOBAaHWMW, IOCTYIHBIE IAaTAaceThl WM MPHUMEPHI
pelieHui, 4To0bl MOHATH (OpMaAT BHITPY3KH W OIEHKU. BakHO yrinyOuTh 3HAaHHUA B 0ONacTu
MaIIMHHOTO 00yUYeHHsI, BKJIIOYasi 00padOTKy TaHHBIX, BBIOOP MOJETEH U OIIEHKY METPHUK, ITyTEM
MIPOXOK/ICHHS] OHJIAWH-KYPCOB M MPAKTUKU Ha MPOCThIX 3anayax. Hakonen, mepex yuyactuem
pexoMeHayeTcst chOpMUPOBATh KOMAHAY, PACIPEACTUTh POJIH U MPOBECTH MPOOHBIE UTEPALIUH
peleHus, 9To00bI ONITUMU3UPOBATH KOJ| M MOATOTOBUTH €0 K IPOBEPKE MPEIO1aBaTeIIeM.

Omuem — nucbMeHHas pabota (Hay4yHas CTaThsi) MO pe3yJbTaTaM WCCICIOBAHHUS U
IPE3EHTALMIO PE3YyIbTAaTOB, 32 KOTOPbIE CTYJEHTHI MOJIy4atoT OLICHKY.

UToObl TIOATOTOBUTHCS K HANHMCAHUIO OTYETa KaK HAYYHOH CTaThbH, CTYIEHTHI JOJDKHBI
HayaTh C TIIATEIbHOIO IUNIAHUPOBAHUS UCCIIEIOBAHUS, BKIIOYas (POPMYIMPOBKY TMIIOTE3bI, COOP
JAHHBIX W aHaJIW3 PE3yJIbTaTOB C HWCIIOIB30BAHUEM HAJIEKHBIX METOJOB, YTOOBI 0OECIIEUYHUTH
Hay4YHYI0 000CHOBaHHOCTb paboThl. Jlasee, py HATMCAHUU CTaThU BayKHO CJIEI0BATh CTaHIapTaM
aKaJIeMUYECKOTO CTHIIS, CTPYKTYPHUPOBATh TEKCT MO paszeniaM (BBeIEHHE, METOIbI, Pe3yJIbTATHI,
o0CyX/IeHHE U 3aKJII0UEHHE), a TAK)KE MPOBEPUTh COOTBETCTBHE TPeOOBaHUAM LIMTHPOBAHUS U
OpUTHHAIBHOCTH. HakoHem, IS Tpe3eHTalul pe3yJlbTaToB PEKOMEHIYETCS MOJIrOTOBUTH
BU3YyaJIbHbIE MaTepUabl, OTPENETUPOBATh BBICTYIUIEHHE U YUECTh BOIPOCHI ayJUTOPUH, YTOOBI
3¢ (HEKTUBHO NPEACTaBUTH paOOTy U MOJYUUTh BBICOKYIO OLICHKY.

Homawmnee 3a0anue — HaboOp 3a/1a4 O TEMaM HeJIENH.

[lpu pabore Hax JOMAIIHUMH 33/JaHUSIMH BaXHO BHUMATEIbHO O3HAKOMHUTBCS C
TpeOOBaHUSAMHU U CPOKAMH BBINOJHEHUs. PexoMeHayeTcs pa30uBaTh 3aJaHUsl Ha 3Talbl, YTOObI
n30eKaTh TMEPerpy3Kd W Jydlle YCBOUTHh Marepuai. lcrmomb30BaTh pa3inuyHble WCTOYHHUKH
uHpOpMalKK, BKIIIOYasi yueOHUKH U OHJIaWH-PECypChl, Ui 6osee IiTy00Koro MOHUMAaHUS TEMBI.

Camocmosmenvrnas paboma — paboTa CTYJEHTOB, HANpaBlieHHass Ha YIIyOJIEHHOE
W3YYEHHUE OT/IEIbHBIX TEM U BOIPOCOB YUYEOHON AUCIMILITUHBI (MOTYIs).

B nporniecce camocToATenbHON pabOThI CTYJEHTHI B3aUMOICUCTBYIOT C PEKOMEH/I0BAHHBIMU
MaTepuaIaMH MPU MUHUMAIBHOM yYacTHH MpernoiaBares. 3a1aun CTyIeHTa BKIIOYaloT paboTy
C KOHCITeKTaMu JIEKIu# (00paboTka TeKCTa), MOBTOPHOE M3yUeHUE YUeOHBIX MaTepHaJIOB TUIAHOB
U TE3UCOB OTBETOB, U3YUEHHE JOMOTHUTEIBHBIX TEM, BHIMIOTHEHHE y4eOHO-UCCIIEI0BATENECKUX
3aJIaHUM U JIPYyTOe€.
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CucreMa OlleHMBAHUA Pe3yJIbTATOB 00y4YeHHsI M0 U CHUIINHE (MO1YJII0)

Kpurepun nosy4eHusi ypoBHA M OLCHHBAHUSA C(POPMHUPOBAHHOCTH KOMIIETEHUMI 1O

aucuunnne (moayiao) ««Hayunasi cryausi. YMHBIA 10M»

OrneHuBanue YpOBHS Y4E€OHBIX JOCTHDKCHUU, OOYYarOMIMXCs MO TUCHUIUIMHE (MOIYIIIO),
OCYIIIECTBIISACTCS B BUE TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH M IMTPOMEKYTOYHOH aTTeCTaIUH.

I[IpomexyTouHasi aTTecTamusi 1O JUCHUIUIMHE (MOIYJIO) OCyIIecTBiIseTcs B (opme
3auema ¢ OYEHKOU, TIPU STOM TPOBOJUTCSA OICHKA KOMIICTCHIMH, C(HOPMHPOBAHHBIX IIO

NUCHUIIINHE.

I[J'ISI OLCHUBAaHWA TCKYHICIO KOHTPOJIA YCII€EBACMOCTU H HpOMe)KYTOQHOﬁ aTTcCTalluu

HCIIOJIB3YCTCA I[GCHTI/I6aJIJIbHa$I IIKajJla OUHCHHBAHUA, KOTOpAasA COOTHOCHUTCA C TpaIIHHI/IOHHOfI

nATHOAITFHOM IIKAJION CIeYIOIUM 00pa3oM, €Clid MHOE HE YKa3aHO B CHiTa0yce JUCIUTUTMHBL

JlecaTubanabHas
OIleHKA

IIaTuéannnLHasn
OILICHKA

OneHka 3a 3a4yert

O01as xapakTepucTUKA
pe3yjabraTa 00y4eHus 1o
AUCUUIJIMHE (MOIYJIIO0)

10

OT1iInyHO

3ayTeHo

9

OT1iInyHO

3ayTeHo

OTiIM4HO

3auTeHo

CTyneHT  TOJHOCTBIO  BJajAeeT
3HAHUSIMU, U3JI0KEHHBIMH B paboueit
nporpaMMe, ¥ TIyOOKO OCMBICISIET
mucuuiuinHy. OH caMOCTOSITENbHO U
JIOTHYECKH N0CJIE0BATEILHO
OTBEYaeT Ha  BC€  BOIMPOCHI,
aKLUEHTUPYs] BHUMAaHUE Ha HauOoJjee
BLKHOM. YMEET aHaJIU3UpOBaTh,
CpaBHUBATH, KJ1accu(UIUPOBaTh,
0000maTh, KOHKPETH3UPOBATh W
CUCTCMATHU3HUPOBATH I/I3y‘I€HHBII71
MaTepuaj,  BbIIENAS  KIIOYEBbIC
MOMCECHTBI u yCTaHaBJIMBas
MIPUYINHHO-CJICACTBCHHBIC CBA3H.
Yetko ¢dbopmynupyer OTBETHI,
YBEPEHHO WHTEPIPETUPYET
pe3yibTaThl aHAJIM30B W JAPYTHX
HCCIENOBAaHUM, a TaKXe pelaer
cioxHble 3agaud. CTyZEHT XOpOIIOo
3HAKOM C METOJAaMH HCCIIEeIOBaHUs,
HEOOXOJUMBIMHU JIJII NPAKTHUECKOH
JeSITEIbHOCTH, M YMEET CBS3bIBAThH
TEOpPEeTUYECKUe ACTICKTBI
JIACITATLTUHBI (Momyist) c
MPaKTUYECKUMH 3aJauaMH.

Xoporo

3auTeHo

Xoporo

3auTeHo

CrymeHT  oOlamaer  3HaHUSAMU
MpeaMeTa TOYTH B TOJTHOM 00BbeMe
paboueii IPOTPaMMBbI u
CaMOCTOSITEITLHO, JTIOTHYECKH
MOCJICAOBATEIbBHO M BCECTOPOHHE
OTBEUaeT Ha  BCE  BOIPOCHI,
aKIIEHTUPYS BHUMaHUE Ha HauOoJiee
3HaYMMBIX MOMeHTax. OH yMeeT
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JlecaTnboanabHas
OlleHKA

IIaTnéananLuasn
OLICHKA

OneHka 3a 3a4et OO0mas xapakTepucTuKa
pe3yjabTaTa 00yueHus mno
AUCUMILIMHE (MOAYJIIO)

aHAIM3UPOBATb, CPaBHUBATH,
KJIACCU(PUIMPOBATD, 0000m1aTh,
KOHKPETU3UPOBATh u
CHUCTEeMAaTHU3UPOBATh M3yYEHHBIN
MaTepuai, BBLAETSAS €ro KIIoYeBbIe
ACTEKTBHI u yCTaHaBIUBAs
MPUYUHHO-CIIEACTBEHHbIE  CBS3H.
dopmynupyer CBOU OTBETHI,
YBEPEHHO WHTEPIIPETUPYET
pe3ynpTaThl AHAIU30B U JIPYTHX
HCCIICIOBAaHUM, a TakXKe pelaer
CJIOXHBIE CHUTYAllMOHHBIE 3aJauu.
CTyneHT  XOpoulo  3HaKkoM C
METOJIaMHU WCCIIeZIOBaHUS,
HEOOXOJUMBIMU ISl TPAKTHUYECKOM
NIESATEIIbHOCTA, U YMEET CBS3BIBATh
TEOPETHUIECKHE ACTICKTHI IIPEeIMETA C
MPaKTUYECKUMU 3a7auaMHu.

Y 10BIETBOPUTEIHHO 3aureHo Cryment  oOnamaeT  0a30BBIMHU

Y 10BIETBOPUTENBHO 3auteHo SHaHMAMHA mo JUCHUIIIINHE

(Monysro), HO UCTIBITHIBAET
TPYIHOCTH TIPH CaMOCTOSTEIBHBIX
OTBETaX M UCIIOJIB3YEeT HETOYHEIE
¢dopmynupoBku. B xo1e oTBeTOB OH
JIOIYCKAaeT OIIMOKH, KacCarolIHecs
cytu BompocoB. CTyZEHT crocobeH
pemiath TOJNBKO Camble MpPOCTHIE
331241 u BIIaJIeeT JIMIIB
MUHUMAaJIbHBIM Ha0OpOM METOJIOB
UCCIIEZIOBAHUS.

He cnaun He 3aureno CryneHT He oBIaeN 003aTeIHbHBIM

He cJaH He 3auTenoO MHUHHUMYMOM 3HAHUM T10 npeaMeETy u

He cnan He 3aureno

HE MOXKCT OTBCTUTb Ha BOIIPOCHI,
JaxXe C€CJIM IperoaaBaTeiib 3aJacT
JOITIOJIHUTCIIBHBIC HaBOOAIIHUEC

BOIIPOCHI.

Jucuumnnuna (Monynb) ««Hay4anast ctyausi. YMHBIN 10M» OLEHUBAETCS CIEAYIOIINUM

obpazom:

AKTHBHOCTH

Bec

Onucanmne

Aynuropnas pabora | 10%

AxTHBHOE Y4aCTUC B CEMHHApax: OTBEThI HAa BOIIPOCHI IPETIOAABATCIIA U
y4aCTHuE€ B JUCKYCCHU

Homarmrnee 3amanne | 30%

Ha6op 3amanuii mo TemMaMm HeJean

XakaToH

20%

Brirpyska pemienusi ctyJjeHTaMH B cOpeBHOBaHue Ha mardopme kaggle

OTtuet

40%

IMucemenHast pabota (Hay4Has CTaThs) MO pe3yabTaTaM UCCISTOBAHUS U
MPE3EHTAIHI0 Pe3yJIbTaTOB
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HrtoroBasi oneHka no aucuuiuinie (Mmoay/w) ««Haydnasi cryausi. YMHBIH 10M» 1O
KQKI0MY TeMaTHYeCKOMY HANIPABJIEHHIO BHICTABJIAAETCS M0 HAKONMUTEILHOM o1eHKe: «0,1 x
cpenHee 3a aynuTopHYyr padoty + 0,4 X oruer + 0,2 X xakatoH + 0,2 XcpemHee 3a JoMalHee
3aJaHue».

Texkymuii KOHTPOJIb YCII€BAEMOCTH 00YUYAIOIIUXCS M0 JUCUUILINHE (MOTYJIIO0)

IIpumepHbIe JoMALIHUE 3aaHUS

Jlomamnee 3aganue 1

[ T 3AmAvA 3apaua 1. CpasHeHMe cnenbix MeTogoe: MA vs EMA

Ona cronbua Temperature W3 gataceTa smart home data.csv yOEpW NHKK (aHOMaNKK)

nioBbiv cNocoBoM W 3anoNHU NPOMYCKY ABYMA METOLaMM.

1. Ckonsaawee cpegHes (MA) ¢ cUMMETRWYHEIM OKHOM ONpeasniHHoro pasmepa (pas-
Mep okHa nogSepM CamocTOATENBHO).

2. 3JKcnoHeHuWaneHoe crnaxuearue (EMA) (koadduumeHT i noatepy camocToATENEHG).

Buzyannaupyil pezynsTaT: Ha OQHOM rpaduKke Nokamu HebonbLUOW GparMeHT OaHHbIx (Ha-
npumep, 100-200 Touek), oToBpasus MCXOAHLIR PAL, 3TOT KE PAA C NPONYCKAMW M 4B Ba-
PWAHTA ero 3anonHeHws. B TEeKCTOBOM NOACHEHWW O6BACHW BLIBOP pasMepa OKHa W Koad-
PULMEHTa, CPABHU PeayNLTaTL: Kakon MeTod AagT Gonee rnagkyio Kpueyio? Kakaoh nyJwe
COXPaHREeT NOKaNbHBIE OCOBeHHOCTH?

o —
[ AANAYA 2 3apaua 2. PazpaboTka cobcTEeHHoro meTtofa. MayccoBCcKoe crnaXueaHue

B cemmHape mbl oficyx[and, 4yTo BeCA B CKONMb3ALLEM CPeQHEeM MOrYT WMETb He ToNb-
KO «npAMoyronbHyo» (MA) unM akcnoHeHuuaneHyo (EMA) dopmy, HO W, Hanpumep, dop-
MY rayccuaHbl, 4To ofecneymMeaeT NNaeHoe 3aTyxaHue BAMAHKWA fanbHux Tovek. Qopmyna

2
Wi = exp (— ﬁ) .oie =3l 8l

1. Hanuwm qJ}I'HKL.I,HIG, KOTOpaA peanusyeT CUMMETpUUHOE B3B2lUeHHOE CKONb3Allee
cpeoHee C raycCOoBCKWMK BECamMK. m'yHH’L[HFI A0NMAHa NPUHUMAaTL Ha BXOA BpemMeH-
HOM pAA 1 NapameTp | (cTaHaapTHOE OTKNOHEHWE raycCMaHbl, ONPRASNAICLLES WMPHHY

ONA BECOE:

OKHAa).

2. MNpymeHd $yHKUMKD ONA CrNa}WBaHWA JaHHEX O NOTReBneHMK 3HepruK (Fower), na-
pameTp | Beifepn camMocTOATENEHD,

3. Ha opHom rpaduke NokamW HeBonsWwol dparMeHT gadHbx (Hanpumep, 100200 To-
HeK) Power W pe3ynbTaThl CrAaMMBAHWA C NOMOLWBD NpocToro MA 1 TBoero rayccos-
ckoro MA. CpasHK Mx M HanWiuK BbIBOabI.

YIAZAHME MpK BEINOAHEHMK AOMALLHErO 330aHKMA o6Palail BHUMAHKUE He TONBKO HA TEXHWYECKYID
CTOPOHY, HO W H& MHTEPNPETaUWo pesynsTaToe. Bocerpga 3agaeai cefe sonpoc: «4To Ha ca-
MOM flene 03HaYaT 3TH UMdpsl U rpaduky B KoHTekeTe paBoTsl yMHoro goMa? Kakas du-
3MKa CTOMT 32 MOZENbIT»
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Jlomamnee 3aganue 2

Bonpoc 1 (2 6anna)
Kakoe u3 cnefiylolux yTeepraeHunii sepHo gna CnydaiiHoro Neca (Random Forest)?
« [lepeBbA B aHcamGne CTPOATCA NOCNEA0BATENBHO, KAXADE UCNPABNAET OLMGKK
npegbigywera.
« [lepeBbA B aHcambne CTPOATCA He3ABUCUMMO APYT OT ARYra HA pasHblX NOABLIGOPKAX
OaHHbIX.
* 370 MeTof, KOTOpPLII BCerga faeT Xygluue pesynbTaTbl N0 CPABHEHMK C OAHUM
Aepesom.
* [lepesbs B aHcambne CTPOATCA 3aBUCMMO APYT OT 4pyra Ha pasHelx Nogsolibopkax
[aHHbIX.

Bonpoc 2 (2 6anna)
Kakoe 13 cnegyoumx yTeepraeHnii sepHo ana MpaguwentHoro Byctudra (XGBoost)?
= [lepeBbA B aHcambie CTPOATCA NOCAef0oBaTENbHO, KX A0e MCNPaBAAET OWMOKN
npeablayLuero.
« [epesbA B aHcaMOne CTPOATCA HEIABMCHUMO APYT OT Apyra.
* [epeBbA B aHcambne CTPOATCA 3aBUCMMO ApYT OT 4pyra Ha pasHeIX NoABLIGopKax
JaHHbBIX.

*  Mogens He TpeByeT HACTPOliKKM rMNepnapamMeTpos W paBoTaeT "3 KOPoBKK".

Bonpoc 3 (2 banna)
Moyemy MeTpuka ACCUracy MOXET BbiTe NNOXKUM BLIDOPOM 417 3a4a4M Knaccuukauum ¢
CHUNBHLIM AUMCOANAHCOM KNaCCoB?
*  OHa CNMWKOM CNOXHA AN BLIYNCEHKA.
*  Mogens, KoTopas Bcerga npeackasbiBaeT 60NbWWHCTBEHHBIR KNACT, MOXET UMEeTk
BbICOKY0 Accuracy, HO BbiTk BECNONe3Hoi.
*  OHa He y4WTblBaeT BaXHOCTL NPW3HAKOB,

* (OHa paboTaeT ToNbKO 4NA BUHAPHOI KNaccuuKalmm.

Bonpoc 4 (2 6anna)
Kakoii napameTp B XGBoost noMoraeT 60poThca © AvcGanaHcom Knaccos B BUHapHDA
Knaccuukaumn?

e ‘learning_rate’

*  “max_depth’

e ‘scale_pos_weight

e 'n_estimators

Bonpoc 5 (2 6anna)

Kakwe u3 cneyiolmx MeTpUK UenecooBpasHo MCNoNb30BaThL A1 OLUEHKW MOdeny B 3aaue
BuHapHO# knaccudukaymy ¢ gucGanaHcom knaccos? (BelGepU HECKONLKD)
+  Accuracy (TOYHOCTE)

* Fl-score
+ ROC-AUC

* Precision v Recall

ONIeKTPOHHBIA TOKyMEHT



IIpumepHbIe 3aaHUA /151 XAaKATOHA

KomannHoe 3a1anne: 0030p Hay4HOI cTaTbH

Bamma 3agaua — pazo0path B KOMaH/e Hay4YHYIO CTaThIO 1O BallleMy HalpaBJICHUIO U
IIPEJICTaBUTh PE3YNbTATHI B BUIE€ KOPOTKOIO AOKIAAA.

(¥ Ilar 1: BoiGepuTe cTaThIO
Haiinute naTEpecHyto cTaThio MO BalleMy HanpapieHU0. OHa MOXKET OBITh:

Teopernueckoii: 0 HOBBIX MOIX0AaX, MPUMEHEHUIX, UCTOPUH BOIIpOca, paboTte
YCTaHOBOK

IIpakTuyeckoii: Hanpumep, 00 IT-anropuTmax ass Bamel 00J1acTy.

I'me uckath: marepuainsl 3ausaTust Ne2 Hayunoit Cryaun nHa LMS, 6u0nuoTekn HayqHBIX
cratelt (eLibrary, Kubepnenunka, Google Scholar, etc), nmoadopku Hay9IHBIX cTaTEH OT
npenoaasareneii Hayauoi Crynuu. Kpome Toro, npemnogaBaTesii TOTOBBI TIOMOYb C BEIOOPOM.
(% Ilar 2: 3aperucTpupyiire cTaTbio

UToObI cTaThH HE TIOBTOPSUTUCH:

BHecuTe Ha3BaHUE U CCBHUIKY Ha BaIlly CTaThiO B TAOIMUILY, TOKIAUTECH OJOOPEHHS
IpernoaaBaresis B 3TOM JOKYMEHTE.

(3 Ilar 3: [loAroToBbTE BLICTYILICHHE

®opmaT: YCTHBIM JOKJIAI 10 7 MUHYT

Hoanep:kka: KkpaTKas Mpe3eHTALMS 110 MaTepuaiaM CTaTbu

(% Ular 4: 3arpysure npeseatanuio B LMS
IIpuMepHoe ONHCAHHE KPUTEPHEB K 0TYETY

MeToauyeckue peKOMeH/IalM U 10 MOAT0TOBKe U o(hopMiIeHHI0 «OTUeTa»

Otuer no muctumuivae (Moayno) "Hayunas cryaus: YMHBINA 1oM" mpeacTaBiseT co0oit
MUCHhMEHHYIO paboTy B (hopmare HaAydHOU CTaThW, OCHOBAHHYIO Ha PE3YJIbTaTaX HMCCIICIOBAHUS
(Birouas yyacTHe B XakaroHe Ha muatdopme Kaggle), a Takxke BKIHOYAET MPE3CHTAIUIO
pe3ynbraroB. Pabora olleHHMBaeTcss mperojaBaTelieM Ha OCHOBE KayecTBa HCCICAOBAHUS,
opopmiIeHHS M 3amuUThl. Hudke NpUBEICHBI KIIOYEBBIC AaCICKThI: IICJIM, 3aJa4H, 3TaIlbl
BBITIOJTHEHHU S, YaCTH OTYETa, KPUTEPUH O(OPMIICHHS i KPUTEPHH 3aIIUTHI.

Llenu oucyunaumv

— Pa3BuTue HaBBIKOB TPOBEACHUS HAYYHBIX HCCIEIOBAaHUM B O0NAacTH HAYKH H
TEXHOJIOTHH, BKJIFOYAst aHAJIN3 JIAHHBIX, MAIIHHHOE 00YYCHHUE U MEXKTUCITUTUIMHAPHBIC TIOIXO/IBI.

— ®@opmupoBaHUE YMEHUN HAIMMCAHUSA aKaJEeMUYECKHX TEKCTOB W IPE3CHTAINH
pe3yNIbTaTOB B PO ECCHOHATBLHOU Cpe/Ie.

— TloaroroBka CTYJEHTOB K yYaCTHIO B KOHKYPCaX U XaKaTOHAX, a TAKXKe K ITyOJIUKAIAN
HaY4HBIX padoT.

— 3aoauu oucyuniumol

— IlnanupoBaHue W TPOBENEHUE WCCIEAOBAaHUA Ha OCHOBE 3a/IaHHOM TEMAaTHUKH
(HampuMmep, U3 XaKaToHA).

— AHamu3 JaHHBIX, pa3paboTka MOJeNed W HHTEpPHpeTarus pe3yIbTaToB ¢
MCIIOJIb30BaHNEM METO0B MAIIMHHOTO 00yUeHUSI.

— Hanmcanue ordyera B QopmaTe HAydyHOM CTaThbU C COOJIIOJIGHHEM CTaHJapTOB
aKaJeMHUYECKOTO MTHChMA.

— TloaroroBka W TPOBEACHWE TMPE3CHTAIMM PE3yIbTaTOB IEpel  aydUTOPHEH
(mpemno1aBaTeNieM U OJTHOTPYIIITHUKAMH).

— TlonmydyeHune oOpaTHOM CBSI3U M KOPPEKTHPOBKA PAOOTHI JIJIS YAyUIICHHS KauecTBa.

Omanut évinoanenus omuyema

1. MoaroroBuTeNbHBIH ITaN: M3ydyenue nmuteparypsl, GOpMyIUPOBKA TUIIOTE3BI, COOp U
npeBapUTENbHbIN aHaIu3 JaHHbIX (Hampumep, u3 Kaggle-naraceron).
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https://disk.360.yandex.ru/d/PMCeeyv-64jb3w
https://disk.360.yandex.ru/d/PMCeeyv-64jb3w
https://disk.360.yandex.ru/d/AeZ_6T79ionuKA

2. UccaenoBareabckuii 3Tanm: IIpoBeneHue 5SKCIEPUMEHTOB, pa3paboTKa Mojenei
MAIIMHHOTO O0y4YeHUSs, TECTUPOBAHUE U BATHUIAINS PE3yIHTATOB.

3. Hanucanue otyera: CTpyKTYypHUpOBaHHE TEKCTa MO aKaJEeMHUYECKUM CTaHIapTam,
odopmiieHne rpaduKoB, TAOIUI] U CCHUIOK.

4. MloaroroBka mpe3eHTaumu: Co3laHue Clal0B, pENETHIMS BBICTYIUICHUS U
MOATOTOBKA K BOMPOCAM.

5. 3amura u ouenka: [IpezenTtanus paboThl, OTBETH Ha BOIPOCHI, OJyUYEHUE OLEHKU U
00paTHOM CBsI3H.

Yacmu omuema

Otuer momkeH ObITH oopmileH Kak HaydHas crarhs (00beM 5—10 crpaHuil, BKIIOYas
npuiiokeHus). OCHOBHBIEC YaCTHU:

— TwuryabHbli guct: HazBanue padoter, DO aBTopa(oB), rpyIa npu HaIMYUH, JaTa.

— Amnnoranus: Kpatkoe pestome uccienoBanus (100-200 ciioB), BKiro4ast e, METObI
U KJIIOYEBBIE BBIBOJIBI.

— Bseaenue: O630p nmpoOseMbl, aKTYalbHOCTh, LIEJU U 33/1a4d UCCIEA0BaHUS.

— JlutepatypHblii 0030p: AHaIU3 CYIIECTBYIOIUX paboT MO TeMe.

— Marepuaasl u Meroabl: OmnucaHue aTaceToOB, HCIOIb3YEMbBIX aITOPUTMOB U
UHCTpYMEHTOB (Hampumep, Python, Kaggle).

— Pe3yabtatsl: [IpencraBienue mAaHHbIX, rpadUKoOB, TAOIHI] M aHAIU3 IMOJTYYEHHBIX
pE3yIbTaTOB.

— OOcy:xkaenue: MHtepnperanus pe3yibTaToB, CPABHEHUE C TUTEPATypPOld, OTpaHUUYCHUS
U TIPaKTUYECKOE 3HAUYCHUE.

— 3axuaouyenue: OCHOBHbBIC BBIBOJIbI, PEKOMEHIAIIUU U MIEPCIICKTUBBI.

— Cnucok Jutepatypbl: Ccbutku Ha uctTouHuku (B popmare APA umu 'OCT).

— IIpuaoxenus: JlononHuTenbHbIe MaTepUAIIbI, KOJ pEIIeHn 1 cKpuHIIOTH u3 Kaggle.

Kpumepuu opopmnenus omuema

— ®opmart aokymenta: Jlokyment B ¢opmare PDF wim DOCX, mpudt Times New
Roman 12 pt, mexxcTpounsiit uaTepBain 1,5, mong 2 cm co Bcex cropoH. O0bem: 5—10 cTpanun
OCHOBHOTI'O TEKCTA.

— CrpykTypa M cTHjab: YeTkas CTpyKTypa C 3arojlOBKaMH, aKaJeMUYECKHH s3bIK 0€3
CJIEHTa, JIOTMYHAasl MOCJIeJ0BaTeIbHOCTh. VICnoiab30BaHNe HYMEPOBAaHHBIX CIHMCKOB, TaOIHIl U
rpauKoOB ¢ MOANUCIMHU.

— IluTHpoBaHMe U OPUTHHAJBHOCTDL: Bce HCTOUHUKN LIUTUPYIOTCS B TEKCTE U CIMCKE
autepatypsl. [IpoBepka Ha maruar (OpuruHaibHOCTh He MeHee 80%, ¢ MOMOIIbI0 HHCTPYMEHTOB
tumna Turnitin uau Antiplagiat).

— BusyaabHble 3jeMeHThl: ['paduku u TabnMIbBl JOKHBI OBITh YUTAaEMBIMHU, C
MOJMUCAMU U CChUIKAMM Ha MCTOYHMKHM AaHHbIX. Kon pemenuit (u3 Kaggle) mpunaraerca B
IIPUIOKEHUSX.

— OO0mme TpedoBanusa: OTCyTCTBUE TpaMMaTHYECKHX OHIMOOK, KOPPEKTHOE
oopMIIEHHE CHOCOK M MNpHiIokKeHWi. PaboTa 1oiKHA COOTBETCTBOBAaTh ATHUECKUM HOpMam
(HampuMep, yKa3aHWe UICTOUHUKOB JIAaHHBIX).

—  Kpumepuu 3awumvr omuema

— KavecrBo mnpesenranuu: IlpeseHtanus pnourensHocThio  5-10  MuHYT, C
ucnoibp3oBanueM cinaiioB (PowerPoint unm ananor), yetkas CTpykTypa (BBeI€HUE, PE3yIbTaThl,
BBIBOJIbI), BU3yalIbHAasl MOAJEpKKa (rpaduKu, TUarpaMMsl).

— Copepxanue BbICTyIUICHHS: JIOTHUHOE U3JI0KEHUE LIETIEH, METOJOB, PE3YIBTATOB U
BBIBOJIOB; IEMOHCTpallMsl MOHUMAaHUS TEMBI U BKJIaZia B UCCIIEI0BaHUE.

— OrtBerbl Ha Bompochbl: CrnocoOHOCTH OTBEYaTh Ha BOIPOCHI MpernojaBaTens u
ayJUTOPUU TI0 TEME UCCIIeI0OBaHMs, 3allUTa BBIOOpA METOAOB U MHTEPIIPETALINH PE3YyIbTATOB.

ONEeKTPOHHBIA JOKYMEHT



— OOmme HAaBBIKM:  YBEPEHHOCTb  BBICTYIUJICHHS,  COOJIIOJICHHE  BpPEMCHH,
B3auMoJeicTBHE ¢ ayauTopueil. OnieHKa BKIIIOYAET OPUTMHAIBHOCTD MOAX0Aa U MOTEHIUA IS
JaJIbHEHILIero pa3BUTHsL.

ﬂOMOJlHumeJleble acneKkmal

— Oumuenka: Makcumanbaas ouenka (10 OamnoB) pacmpenensiercs: odopmieHue (2
Oayia), cojepkaHue M KadyecTBO uccienoBanus (4 Oamra), 3ammura (4 Oamia). MUHUMATBHBINA
nopor Juis 3a4eta — 6 6ajioB.

— Pexomengamuu: Vcronp3yiite ma0I0HBI HAYYHBIX CTATEH (HampuMep, U3 KypHAJIOB
IEEE nnu ACM), KOHCYJIBTUPYHTECH C MPEINo aBaTesIieM Ha dTanax INIaHWPOBAaHUS U HAITUCAHUSI.
s xakarona Ha Kaggle obecrieubTe BRITPY3KY PEIICHHS U €T0 OMMCAaHUE B OTYETE.

— Pecypebl: PekoMmeHayeTcs M3ydnTh PYKOBOJCTBA IO HAIMCAHUIO HAYYHBIX CTaTel
(manpumep, "Kak nucarh HaydHbIe CTaThU'" WU OHJIAWH-KYpCchl Ha Coursera).

33[[31-[1/[9[ IJIA l'[pOMe)KyTO‘lHOﬁ aTTeCTallui 110 JMCHUIIJINHE (MO)Iy.TIIO)

Ne o/t 3apanne OTBeT Komnerenuus

1. | Yro U3 mepednciIeHHoro SBISIETCS THIIOM Hay9HBIX padoT? a,0,B,11,3 VK-1
Bri6epu 5 BepHBIX OTBETOB.
a) CraTes

6) O030p

B) Monorpadus

r) [loBecThb

1) Te3ucer

e) Pacckas

%) Ouepk

3) Otuer

2. | Yto U3 mepevyrcIeHHOTO AOMYyCKAeTCsl B paMKax HayqYHOH a YK-2
stuku? BeiGepu 1 BepHBIil OTBET.

a) [{lutupoBanue paboT IPyTrux aBTOPOB IpH
3aMMCTBOBaHMU MH(oOpMamu

0) OTcyTcTBHE IOATBEPIKICHUIN HAYYHOTO pe3yiIbTaTa
JIPYTUMH YYSHBIMH

B) JloGaBiieHre COaBTOPOB B HAY4YHYIO paboTy, HE BHECIINX
BKJIAJ] B TTOJIY4E€HHBINH pe3ysIbTat

r) HamepeHHoe BKIIFOUSHHE CCHUIOK HA CBOHM Pa0OTHI Ha
JTare peleH3UPOBaHHS HAYYHOU CTaTbU

3. | Kak Ha3pIBaeTCsi HAYKOMETPUYIECKHI TIOKA3aTeh YIEHOTO, B YK-1
CBSI3aHHBIN C YUCIIOM OITyOJIMKOBAaHHBIX MM HayYHBIX PadoT
U UX LUTHPYEMOCThIO?

a) Ksaptuib

0) P-3naueHue

B) Unnekc Xupma

r) Mennana

4. | Brimmm nporynieHHoe CJIOBO. Precision MK-1
___score -- moka3aTeib TOYHOCTH, OTPaKAIOLINI
KOJIMYECTBO PeabHBIX 0OBEKTOB Kilacca Cpeliy BCeX TeX, YTO
KJIacCU(UKATOP OTHEC K 3TOMY KJ1accy.

PaccuunTteiBaercs mo gopmyne: True Positive/(True Positive +
False Positive)

5. | Boumm npormyItieHHoe CI0BO. Accuracy IIK-1
SCOre -- moka3zaTellb TOYHOCTH, OTPAKAIOIIUH JTOIT0

ONEeKTPOHHBIA JOKYMEHT




MPaBUIBHBIX KJIACCH()UKALIHN.

PaccunteiBaercs mo gopmyie: (True Positive+ True
Negative)/(True Positive + False Positive + False Negative +
True Negative)

6. | 3anuimM OTBET OJHUM YKCIIOM. 1 TIK-1

UYemy paBeH uHAEKC Xupiia yuyeHoro (h uHuekc), eciu oH
omyonukoBan 100 HaydHBIX CTaTed C YUCIOM LUTHPOBAHUS
Ha Kaxayro no | cceuike?

7. | 3amumm OTBET OJHUM CJIIOBOM O€3 ITPOOEIIOB U 3HAKOB ITHKa/ITHKA YK-1
MPEMUHAHUS
Hay4unas - 3TO COBOKYITHOCTH NIPUHIIHUIIOB, TIPABUII,

MTOBEICHYECKIX U MOPATIBHBIX HOPM, KOTOPBIE PETYIUPYIOT
JIEATEIHLHOCTh YUEHOTO B MPOliecce MPOBEICHUS HAYYHOTO
HCCIIEIOBAHHUS.

8. | 3amuiu B orBeT cioBo “AA” ninu “HET” 6e3 npobesioB u JA/ma/la VYK-2
3HAKOB MIPETTHHAHUS.
JlomyckaeTcst 11 caMOIIMTUPOBAHUE CBOUX HAYYHBIX pa0boOT?

9. | OrBeT 3anuIy OJHUM YUCIIOM. 49 TIK-1

Tect Ha OoNe3Hb JaeT:
False Positive (J10XHOIOIOKUTEIbHBIE PE3YIIHTATHI,

FP) = 5%
False Negative (JIO)KHOOTpHUIIATEIIbLHBIC PE3YJIBTATHI,
FN) = 10%

M3 1000 uenoBek aeiicTBuTENBHO O0JIerOT 20.
CKOJIBKO JII0JEH MOJTy4aT JOKHOMOIOKUTEIbHbIE
pe3yJbTaThl TecTa?

ONEeKTPOHHBIA JOKYMEHT
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