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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas nporpamma aucuumiauHel (Moayins) «HayuHas ctyaust. YMHBINA OM» COCTaBJIEHA
B COOTBETCTBUU C (efiepalbHbIM T'OCYIapPCTBEHHBIM O0Pa30BaTEIbHBIM CTAHAAPTOM BBICIIETO
oOpa3oBanusi — OakamaBpuar mo crenuansHoctd 38.03.05 busnec-undopmaruka, mpopuib
busHnec-ananuTyuka, yTBEp)KJIEHHBINM MpUKa3oM MHUHHCTEPCTBA HAYKH U BBICHIETO 00pa3oBaHUs
Poccuiickoit ®eneparuu Ne 838 ot 29.07.2020 roaa.

N3yuenne mucumrumnbl (Moaynsi) «Haydnas cryauws. YMHBIH TOM» SBISIETCS OCHOBOM
W3YYEHHs NPUHLUIIOB U METOAOB HAY4YHOI'O MccieAoBaHud. JucuuiinHa (MOAyib) pa3BUBAET
AQHAJTUTUYECKOE M KPUTHMYECKOE MBINUICHHE, YTO SIBJISETCS Ba)KHBIM HABBIKOM Ul pPELICHUS
CJIO’KHBIX 33/1a4 B Pa3IMYHBIX chepax.

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

Hacrosimas nucuunianHa (MOayJib) BKJIOUEHA B y4€OHBIH IIJ1aH 10 MPOorpaMMe MOArOTOBKH
OakanaBpuata no Hanpasieruto 38.03.05 buznec-undopmaruka, npoduis busnec-ananuTuka u
BXOJUT B BapUaTUBHYIO 4YacTh bioka 1, ¢opmupyemyro yuyaCTHHKaMH OO0pa3oBaTEIbHBIX
OTHOLIEHUH KaK JMCUUIUIMHA IO BBIOOPY.

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

Jucnummna (Moaynb) «Hayunad ctyaus. YMHBIM qoM» BXoauT B Moayibs «Hayunas
CTYAMSD», KaK TUCIMILIIMHA 110 BBIOOPY.

Heap u3yyeHuss AMCHUIIMHBI (MoAyJs). B (GOPMUPOBAHUM TOHMMAHUS OCHOB U
MPUHIIMIIOB HAYYHOTO UCCIICIOBAHUSA.

3agauyu u3yveHus: JMCUMIIMHBI (MOYJsl) HAMpaBieHbl HA POPMUPOBAHUE Y CTYACHTOB
CIEMYIOIINI 3HAHWI, YMEHUN U HABBIKOB:

— TMOHUMAaHHE OCHOBHBIX MPUHIUIIOB U METOJIOB HAYYHOT'O UCCIIEA0BAHUS;

— 3HAaHME HAYYHOU 3TUKU U €€ NPUHLUIIOB;

— 3HAHHUE CTaHJAPTHBIX AITOPUTMOB MAITUHHOTO OOYYEHNUS;

— 3HAaHME NOCJIENOBATEIBHOCTH 1IAr0B IPY HAIIMCAHUU HAYYHOU CTaThbU;

— 3HaHue 0a3 JaHHBIX HAYYHON NEPUOJUKH U OCHOB HAYKOMETPHH;

— yMeHHue paboTaTh C HAy4YHOH JTUTEpaTypoOil: MOUCK, aHATU3, OLIEHKA JOCTOBEPHOCTHU
WCTOYHHUKOB;

— (dopmynupoBaTh HayYHBIE 33]]a4H U ONPEACIISATh METO/IbI MX PEIICHHUS;

— AHAJIU3MPOBATh U OLIEHMBATh JOCTOBEPHOCTh HAYUYHBIX PE3YJIbTATOB;

— paboTaTh CO CTaHAAPTHBIMU U MPOABUHYTHIMU ML-anroputmamu;

— YMCEHHE HallMCaHUs HAYYHOU CTAThH;

— YMEHHE y4acTBOBATh B KOHTECTaX M0 MAITMHHOMY O0y4YEHUIO;

— yMeHue paboTaTh B KOMaH/I€ HaJ pEIICHUEM UCCIIeOBATeIbCKUX 3a1a4;

— HaBBbIK KPUTUYECKOTO MBIIUIEHUS U aHAJIN3a HAYYHBIX JaHHBIX;

— HaBBbIKM MOMCKA, AHAJIN3a U OLIEHKN JJOCTOBEPHOCTH HAYYHBIX UICTOYHUKOB;

— HaBBIK MIOCTPOCHHS MOJIeTIel (HU3UIECKUX TPOIECCOB;

— HaBBIK PEIICHUS 33/1a4 B YCIOBUSX COPEBHOBATEIHPHOTO MAIIMHHOTO O0YYEHNS,

— HaBBIK MPOBEJICHUS HAYIHOTO UCCIICIOBAHUS 110 BRIOPAHHOM TeMe.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyemble B pe3ylibTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) TpU
IIPOBE/ICHUH Y4EOHBIX 3aHATUH B (hOpMe KOHTAKTHOM paboThl 00yUarOIMXCs € eJarornuecKuMu
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHON PabOThI 00yUYarOIIUXCA .

Komnerenuus Conep:xanue Nuaukartop IlepeyeHp 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€ ITPUHIIUIIBI KPUTHIECKOM
cHHTe3 HH(popMauy, OLIEHKU MCTOYHHUKOB MH(OpPMALUU U UX
MPUMEHSTH CHCTEMHBIH peNeBaHTHOCTH
HOJXOZ ATl peLeHUs YK-1.2. YMeeT KpUTHUECKH OIICHUBATD
MIOCTaBJICHHBIX 33124 WCTOYHUKHU HH(OpMALUHU U
CHUHTE3UPOBATh JaHHBIC U3 Pa3IMIHBIX
WCTOYHUKOB ISl PELICHUs 3a]ad,
MPUMEHSTh CUCTEMHBIM NOAXO[ K aHAJIU3Y
U pEeIIEHHI0 KOMIIEKCHBIX 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
MOCTaBIICHHOH LIEJIN 1 peleHus 3a7a4, OCHOBHBIE METO/IbI U
BBIOHPAThH MIOJIXO/Ibl K ONPEEIICHHUIO KPyTa 3aaa4
ONITUMAJIbHBIE CIIOCOOBI YK-2.2. YMeer onpeaesnsaTh Kpyr 3a7ad B paMKax
WX PEUICHUSs, UCXOIS U3 MOCTaBJICHHOH 11€NH, BEIOUPATh
JIEHCTBYIOMINX ONTUMAaJIbHBIE CIOCOOBI PELICHUs 3a/1ad,
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
UCIIOJIb30BaTh €CTeCTBEHHOHAYYHBIX, JKOHOMUYECKUX U
OCHOBHBIE METOJIbI UT-auctumims, npuMeHsieMble B
€CTECTBEHHOHAYYHBIX, npodecCHOHAIBHON 1eATEIbHOCTH
sKOHOMHUYeckux u UT- MK-1.2. YMeeT HHTErpupoBaTh pa3nuyHbIC
JICIIUTUIH B METOI0JIOTUIECKHUE TTOIXO/IbI JJIsT
npodeccnoHaNbHON MPOBENICHHS TEOPETHUECKUX
JeSITeIbHOCTH JUIS HKCHEPUMEHTAIILHBIX UCCIIEJOBAaHUM
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 TpynoeMKocTb, aKageMHIECKHE YaChI TKY
n Ounas gpopma (TeKymuii
pa3jaena IMCUUNIUHBI
(Moxys) KonTakTHas padora KoHTposn CamocrosiTesb KOHTPOJIb
Jdekunn | Cemunapsi Hasi pa6oTa yCIeBaeMOCTH)
Ymnutit dom
1 BBoanast mexius 2 4 11 Jlomarnee
3a/laHue,
IToaroroBka k
ceMUHapy
2 Hayunsiii npoTokoa u 4 11 [omamrnee
Hay4JHas 3THUKa 3a/laHue,
IToaroroBka k
CEeMUHapy
3 3HaKOMCTBO C 2 4 11 Jomarninee
JAHHBIMU, TTEPBUYHBIH 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 CamocTosiTenbHas 4 12 JloMarnee
pabora 3a/I1aHHE,
IToaroroBka x
CEMHUHAPY
3auem ¢ oueHKoil 2
Hmozo: 4 28 2 80
Obvem oucyunaunovt (Mooyns) 114
(6 ak. u.)
Obvem Ooucyunaunvt (Mooynsn) 3
(6 3au. ed.)

4. CopepxxaHue TUCHUILIMHBI (MOTYJIs)

Nen/m | HamMeHoBaHue pa3aesia ConepxaHue TUCHUIIHHBI (MOYJIs1) IO TeMaM
AUCHUIJIMHBI (MOYJIs1)
Ymmnotit 0om
1 BBojgnas neknus JIeknus ¢ onmrcaHueM Y OCTAHOBKOM 3agaun
2 Hayunslii mpoTokon u Hayunas nepuoauka. Buapr Hayunsix pabot. Haydnas stuka.
HayyHasl 3THKa bubnuorpadpuueckue 6a3pl JaHHBIX
3 3HaKOMCTBO C JaHHBIMH, 3arpy3ka JaHHbBIX, BU3yaJIN3alllsl, OCHOBHBIE CTATUCTHUECKUE CBOMCTBA
MEePBUYHBIA aHAIU3 naHHbIX. O0paboTKa aHOMAITHH, TIPOITYCKOB. VccieqoBaHe KOPPEITSIIHIA.
B3anmo3aBUCHUMOCTH JaHHBIX.
4 CamocTositenbHas padora | Kiryd ureHus crareld mo MaTeMaTHYeCKUM METOIaM TIPOTHO3UPOBAHMUSL.
[IpenBapurenbHble BRICTYIICHHS KoMaHa. O0paTHas cBsi3b. KoHCynpTanusi.
5 Marematnueckue moaenu | Koppemnsiius u npuanHHOCTh. baecoBckue cetn. Henabmonaemeie
MIPOTHO3UPOBAHUS coctostHUs. CKpBIThIE MapKOBCKHUE ceTu. [IpocTeiimme HHCTPYMEHTHI
nporHo3upoBanus — ARIMA, skcioHEHIIMaNbHOE CIIIaXKUBAHUE
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[IpakTuka: HEWpOHHKIC PexyppenTHbIe HelipoHHbIE ceTH. O0pa0dOoTKa CII0KHBIX BPEMEHHBIX
CeTH JJIA TIpeacKa3aHus 3aBucuMocTeit: TCN, Transformer, N-BEATS. RL areHTsI 1151 IpHHATHS
penienuii. IHTErparysi: Kak BCE 00ObSAMHUTD B OJTUH MPOCKT

CamocrosTensHast pabota | UTo U3 mpoiiieHHOTO HyKAaeTCsl B pa3bsicHeHusX. [IpencraBnenne
Pe3yIbTaTOB
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pPacHpoCTPaHsIEMOro IMPOTPAMMHOTO O0ECHEeYeHHs, BKJIIOYAs MPOAYKTHl OTCUYECTBEHHOTO
IIPOU3BOACTBA.

Kaxaplii cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIa K pecypcaM M3 JI000# TOUYKH, Tlie eCTh NOAKII0oUeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 3a €T0 IPEICIIaMH.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

OcHosnas numepamypa:

1. Mokuii, M. C. Metononorus Hay4HbIX HcCCIelOBaHUM : yueOHUK ansi By3oB / M. C.
Moxkuii, A. JI. Hukudopos, B. C. Mokwuii ; non penakiueit M. C. Mokusi. — 3-€ u3n., nepepad. u
nomn. — Mocksa : U3natensctBo FOpaiit, 2025. — 259 c. — (Bricmee o6pazosanue). — 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 :
WznatenbcrBo FOpaiit, 2025. — 448 ¢. — (Briciiee oopa3oBanue). — ISBN 978-5-534-19964-2.
— Teker : osnextpoHHbii // OOpa3oBarenpHas miatgopma IOpaiitr [caiir]. — URL:
https://urait.ru/bcode/560311.

4. T'pac, 1. Data Science. Hayka o naHHbBIX ¢ HyJIS : TpakThueckoe pykoBojctso / 1. 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 : snekrponHsld. - 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. — (Bsicmiee obpazoBanue). — ISBN 978-5-534-06485-8. — TekcT : 37eKTpOHHBIH //
O6pasosarenbHas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/563167.

7. OOmas 1 MeIUIMHCKAs PAAHOJIOTHS: PaUallMOHHBIE TEXHOJIOTHH | YYeOHUK I BY30B
/ mon penakmueir A. H. Ycenko. — 2-e m3n. — Mocksa : U3narensctBo FOpaiit, 2025. — 217 c.
— (Bricmiee obOpazoBanue). — ISBN 978-5-534-15184-8. — Tekct : 3neKTpOHHBIA //
O6pasosarenbHas iathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/567282.

Jononnumensnaa numepamypa:

1. YmpaBneHre TpPOTPAaMMHBIMH TPOCKTaMH : Y4eOHUK JJIs BY30B/ MOJ peIaKiuen
P. ®. ManmukoBa. — MockBa: M3znarensctBo  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. beccmeptrbii, 1. A. OCHOBBI Hay4YHBIX HCCIEAOBAaHUN B 00JacTH WH(POPMAIMOHHBIX

CHCTEM U TeXHOoJIoTuH | yueOHuK 1is By30B/ U. A. beccmeptHblil. — Mocksa : M3naTenscTBO
FOpaiir, 2025. — 110 ¢. — (Beicmee o6pazoBanue). — ISBN 978-5-534-08696-6. — Texkcr
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AJICKTPOHHBINA /l OO6pazoBaTenpHas maTdopma FOpaiir [caiit]. —
URL.: https://urait.ru/bcode/580150.

3. Kynpssues, B. b. KomnbsrorepHoe MoaenupoBaHue JOTHUECKUX MPOLIECCOB : yUCOHHUK
s By3oB / B. b. Kynpsisues, O. O. I'acanos, A. C. [logkomsun. — 2-¢ u3n., 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 00ydaromuxcsi, IPeayCMOTPEHHBIX YIEOHBIM IJIAHOM.

[TomeneHus1, KOTOpBIE IPEACTABIAIOT COO0M yueOHbIE ayIUTOPUH JUIsl IPOBEACHUS 3aHATUI
JEKIMOHHOTO THMA, 3aHATHH CEMUHAPCKOro (MPaKTUYECKOro) THIA, TPYINOBBIX 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;

—  CHENHUAIU3UPOBAHHBIM 000pYyI0BaHHEM, BKIIIOUAs! IEMOHCTPAIL[MOHHOE 000PYAOBaHHE.

[TomernieHust 151 CaMOCTOSITEIBHON pabOThI 00yUYaIOIIUXCSl, B TOM YHUCIIE TPUCTTOCOOTICHHBIE
JUI WCHOJb30BAHUS WHBAJIUAAMU M JIUIAMHU C OTPAaHUYEHHBIMH BO3MOXHOCTSIMH 310POBBS,
OCHAIIIEHBI KOMITBIOTEPHON TEXHHKOW C BO3MOYKHOCTBIO TOJKIIOUEHHs 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
JTAHHBIX ¥ HH()OPMAIIMOHHBIM CITPABOYHBIM CHCTEMaM):

Ne HaunMeHoBaHue noprasna Ccbuika
(M3naHus, Kypca, 1I0KyMeHTa)
1. | Hayunas snextponnas 6ubnuoteka elibrary.ru https://elibrary.ru/defaultx.asp
OoubnmoTreka
2. | baza pannbex s I T-cnenuanncToB https://habr.com
3. Basza gaunaeix ScienceDirect https://www.sciencedirect.com
4. | OdunmanbHbIi caiT MUHUCTEPCTBA HAYKH U https://minobrnauki.gov.ru/

BhICIIEro o0pa3zoBanus Poccuiickoit @eneparyn

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

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

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

8. | ®enepanbHbIi HEHTP HHYOPMALIHOHHO - http://fcior.edu.ru/
00pa3oBaTebHBIX PECYPCOB

HepequL I/IH(I)OpMaI_II/IOHHBIX TGXHOJ’IOFHﬁ, HCIIOJIB3YCMbIX 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

IpPOrpaMMHOTO  OOECIeueHUs, COBPEMEHHbIE TMpodeccnoHambHble  0a3bl  JTaHHBIX
WH(OpPMaIMOHHBIEC CIIPABOYHBIC CUCTEMBI.

HaunmenoBanue 11O IIpousBoacTBo JIuneH3noHHoe / CBOOOIHO

pacnpocTpaHsieMoe

OnepanuoHHbIe CUCTEMBbI:
Microsoft Imagine (Windows Client, Server) | sapy6exmnoe | nmuuensnonHoe
bpay3epsbi:
Sunekc.Bpaysep OTCUECTBEHHOE CBOOOJIHO pacrpocTpaHsIeMoe
Google Chrome 3apyOexHoe cBOOOJTHO pacIpOCTpaHsIeMOe
OducHble NPUITOKEHUS:
Microsoft Imagine (Visio, OneNote) 3apy0exKHOE JIMIEH3HOHHOE
TeXstudio 3apy0exKHOe CcBOOOJTHO PACIIPOCTPAHIEMOE
Adobe Acrobat Reader 3apyOeKHOES CBOOOJIHO pacrpocTpaHsIeMoe

HpOFpaMMHOC odecrneyeHne AJISl IIVIAHUPOBAHUSA U YU€TAa BPEMCHU:

Toggle app | 3apyOexHOoe | CcBOOOIHO pacIpocTpaHsieMoe
CucreMbl YIpaBJeHUsl NPOEKTAMHE:

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

cucTeMa

CpencrBa aHTUBHPYCHOM 3aILMTHI:

Kaspersky Endpoint Security mis 6usneca OTEYECTBEHHOE JIHIIEH3HOHHOE
Cranpmaprasii Russian Edition

Cpensl pa3padoTKu:

Visual Studio Code 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
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 CcBOOOJTHO PACIIPOCTPAHSIEMOE

Cucrtemsbl ynpaieHusi 0néanorpagudeckoi HHpopManuei:

Zotero | 3apyOexkHOE | CBOOOIHO pacIpoCTpaHsieMoe
CepBHCHI U CITYKOBI:

Bind 3apyOeKHOE CBOOOIHO PaCIPOCTPaHIECMOE
Docker 3apyOeKHOe CBOOOIHO PaCIPOCTPAHAECMOE

7. MeTtoanuyeckue U OlleHOYHbIE MATEPHAJIBI

MeToanyeckue yKasaHHus I 00y4alOUUXCS 110 OCBOCHUIO TUCHMILIMHBI (MOLYJIs1)

B nporecce uzydenust AucuUIInHbl (Moaynsi) «HaydHnas cTyausi. YMHBIN JoM» B paMKax
TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH HCIOJIb3YIOTCS TaKHe BHAbI y4eOHOW paboThl, Takhe Kak
JEKLUU, CEMHUHApbl, XaKaTOH, OTYET, JAOMAIIHME 3aJaHMsl, a TAaKXKE pa3JIu4HbIE BUJBI
CaMOCTOSITENIbHOW paboThl 00y4arolMXcs MO 3aJaHHI0 TPENoaBaTeNs, HAIpaBICHHbIE Ha
pasBUTHE  HABBIKOB  NPO(PECCHOHATBHOM  JIEKCMKH,  3aKpEIUICHHE  NPaKTHYECKUX
npo¢eCCHOHATBHBIX KOMIIETEHIIMH, TOOIPEHNE UHUIATHUB.
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Jlekyusi — CcHCTEMAaTHYEeCKOe, TIOCIEeJ0BaTeIbHOE, MOHOJIOTHYECKOE HU3JI0KEHUE
npernojiaBaTeseM yueOHOTro MaTepuana, Kak paBuiio, TEOPETUYECKOTO XapaKTepa.

B mpouecce nexkiuil peKOMEHIyeTcsi BECTM KOHCIHEKT JIeKIUH: KPaTKO M CXEMaTH4HO
(GuKCUpPOBATh OCHOBHBIC HJICH, BBIBOJBI M OOOOIICHWS JICKIMH, BBIICISITH BaXKHBIC MBICIH,
KIIFOYEBBIE CJIOBAa M TEpMHUHBI. HeoOXOAMMO OTMETHTHh BOMPOCHI WM MaTepHallbl, KOTOpbIE
BBI3BIBAIOT 3aTPY/IHEHUSI, U MOMBITATHCS HAWTHU OTBETHI B PEKOMEHJIOBAaHHOW nuTeparype. Ecinu
pa3zoOpaThCcsi B MaTepuaie He yAaercs, cleayeT chopMmyiaupoBaTh BOINPOC M 3a4aTh €ro
MIPENO0/IaBaTelt0 Ha KOHCYIbTAIlMU UJIM BO BPEMSI CEMHUHAPCKOTO (MPAKTUYECKOTO) 3aHSATHUS.

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 BOBJEKAThCS B IMCKYCCHIO, BHICKA3bIBasi CBOM MHEHHUS M apTyMEHTUPYS HX.
[Ipr oTBeTax Ha BOMPOCHI MPEMONABATENS CTOUT OBITH YBEPEHHBIM, YETKHUM M JIOTUYHBIM,
OMHPAsCh HA U3YUYEHHBIN MaTepuall. Takxke MOJIe3HO MOJAECPKUBATH AUAJTIOT C OJHOKYPCHUKAMH,
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
MIPOXOXK/ICHHSI OHJIAWH-KYPCOB M MPAKTUKU Ha NPOCThIX 3anadax. Hakonen, mepex yuyactuem
peKoMeHayeTcsl COpMUPOBATH KOMaHY, PACIPEAETUTh POJIM U NMPOBECTU MPOOHBIE UTEpALUU
peleHus, 9T00bI ONITUMU3UPOBATH KOJ] M MOATOTOBUTH €0 K IPOBEPKE MPETOIaBaTeIeM.

Omuem — mHMchbMeHHas pabota (Hay4yHas CTaThsi) MO pe3yibTaTaM WCCICIOBAaHHUS U
IPE3EHTAIMIO Pe3yIbTAaTOB, 32 KOTOPbIE CTYJEHTHI MOJIyYatoT 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
BU3YaJIbHbIE MaTepUalbl, OTPENETUPOBATh BBHICTYIUIEHHUE U YYECTh BOIPOCHI ayJUTOPUH, YTOOBI
3¢ (HEeKTUBHO PEACTaBUTH paObOTy U MOJYUUTh BHICOKYIO OLICHKY.

Homawmnee 3a0anue — HaboOp 3a/1a4 IO TEMaM HEJIENH.

[Ipu pabore Haj MAOMANIHUMM 33JaHUSIMU BaKHO BHUMATEIIbHO O3HAKOMHTHCS C
TpeOOBaHUSAMHU M CPOKAMU BBINIOJHEHUs. PexoMeHayeTcs pa30uBaTh 3aJaHusl Ha STarbl, YTOOBI
n30exarb MEperpy3kd U Jydlle yCBOUTh Marepual. lcronb3oBaTh pa3ivyuHble HUCTOYHUKU
uHpOpMalKK, BKIIIOYasi yueOHUKH U OHJIaWH-PECypChl, Ui 6osee IiTy00Koro MOHUMAaHUS TEMBI.

Camocmosmenvuas paboma — paboTa CTyIEHTOB, HANpaBICHHAs Ha YIIIYOJECHHOE
W3YYEHUE OT/IEIbHBIX TEM U BOMPOCOB YUYEOHON AUCIMILTUHBI (MOTYIs).

B nporniecce camocToATenbHON pabOThI CTYJEHTHI B3aUMOICUCTBYIOT C PEKOMEH/I0BAHHBIMU
MaTepHajaMH P MUHUMAJIbHOM YYacCTHUHU MperoaBaTess. 3a1aun CTyIeHTa BKIIOYAIOT padoTy
C KOHCITeKTaMu JIKITH (00paboTka TeKCTa), MOBTOPHOE M3yUeHUE YUeOHBIX MaTepHaJIOB TIAHOB
" TC3UCOB OTBCTOB, U3YUCHUC NOIMOJHUTCIBbHBIX TCM, BBIIIOJHCHUC y‘-Ie6HO-I/ICCJIeI[0BaTCJIBCKI/IX
3aJlaHUM U IPYyTroe.
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CucreMa OlleHMBAHUA Pe3yJIbTATOB 00y4YeHHsI M0 U CHUIINHE (MO1YJII0)

Kputepun nmosryyeHusi ypoBHA M OLEHUBAHUS C(POPMUPOBAHHOCTH KOMIIETEeHUHIi 1O
aucuunanue (moayaw) «Hayunas cryausi. YMHBIA 10M»

OrneHuBanue YpOBHS Y4E€OHBIX JOCTHDKCHUU, OOYYarOMIMXCs MO TUCHUIUIMHE (MOIYIIIO),
OCYIIECTBIISICTCS B BUJIE TEKYIIIET0 KOHTPOJIS YCIIEBAEMOCTH M MPOMEKYTOYHOM aTTECTAIIUH.

I[IpomexyTouHasi aTTecTamusi 1O JUCHUIUIMHE (MOIYJIO) OCyIIecTBiIseTcs B (opme
3auyema ¢ OWeHKOW, TIPU ITOM TIPOBOJUTCS OIIGHKAa KOMIIETCHIMH, CHOPMHPOBAHHBIX I10
IHACIATUIHHE.

Jiss OUeHWBAHUS TEKYIIETO KOHTPOJISL YCIEBAEMOCTH W IMPOMEKYTOYHOH aTTeCTaIlUH
UCTIONIB3YETCS JIeCATUOAIIbHAS IIIKaJla OLIGHWBAHUS, KOTOpash COOTHOCHUTCS C TPaJAULIMOHHOU
nATUOAUIPHON HIKAJION CIIETYIONIMM 00pa3oM:

Ounenka 3a 3a4ert Oo0masi xapakrepucTuka

JdecarudoanabHas IIaTudasibHasn
pe3yjabraTa 00y4eHus 1o

OLIEHKA OlIeHKA

AUCUUIJIMHE (MOIYJIIO0)

10 OTauaHo 3auteHo CTygeHT  TOJIHOCTBIO  BJIAJIEET

9 OTANYHO 3a4TeHO 3HAHUSMH, U3JIOKCHHBIMH B paboueii
nporpaMMe, ¥ TIyOOKO OCMBICISIET

8 OTtianaHO 3auTeHo
quciuIuiiHy. OH CaMOCTOSITETBHO U

JIOTHYECKH N0CJIE0BATEILHO
OoTBEYaeT HAa  BCE  BOMPOCHI,
aKLUEHTUPYs] BHUMAaHUE Ha HauOoJjee
BLKHOM. YMEET aHaJIU3UpPOBaTh,
CpaBHUBATB, KJ1accu(UIUPOBaTh,
0000maTh, KOHKPETH3UPOBATh W
CUCTEMaTH3UPOBAThH W3yYCeHHBIN
MaTepuaj,  BbIIENAS  KIIOYEBbIC
MOMEHTHI " yCcTaHaBIUBas
MPUYHHHO-CIIE/ICTBEHHBIC CBSI3H.
Yetko ¢dbopmynupyer OTBETHI,
YBEPEHHO HWHTEPIPETUPYET
pe3yibTaThl aHAJIM30B W JAPYTHX
HCCIENOBAaHUM, a TaKXe pelaer
cioxHble 3agaun. CTyAEHT XOpOoIIo
3HAKOM C METOJaMH HCCIIEeIOBaHUS,
HEOOXOMUMBIMH JUIS MPAKTUYECKOM
JEeSTEIbHOCTH, M YMEET CBSI3BIBAThH
TEOPEeTUYECKUE ACTIEKTBI
JUCTIUTITAHBI (Momyst) c
MPaKTUYECKUMH 3aJauaMH.

Xoportio 3auTeHo CrymeHT  oOlamaer  3HaHUSAMU

6 Xopomo 3a4TeHO MpeaMeTa TOUTH B TOJTHOM O0BeMe
paboueii IPOTPaMMBbI u
CaMOCTOSITEIIBLHO, JTIOTHYECKH
MOCJICAOBATCIbBHO M BCECTOPOHHE
OTBEYaeT Ha  BCE  BOIPOCHI,
aKIIEHTUPYS BHUMaHUE Ha HanOoJiee
3HaYUMBIX MOMeHTax. OH yMeeT
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JlecaTnboanabHas
OlleHKA

IIaTnéananLuasn
OLICHKA

OneHka 3a 3a4uert

OO0mas xapakTepucTuKa
pe3yjabTaTa 00yueHus mno
AUCUMILIMHE (MOAYJIIO)

aHAJIU3UPOBATH, CpaBHHBATH,
KJIACCU(PUIIMPOBATD, 0000m1aTh,
KOHKPETU3UPOBATh u
CHCTEMaTU3UPOBATh W3y4YEeHHBIH
MaTepuai, BBLAETSAS €ro KIIoYeBbIe
ACTIEKTHI u yCTaHaBIIUBast
MPUYUHHO-CIIEACTBEHHbIE  CBS3H.
dopmynupyer CBOU OTBETHI,
YBEPEHHO HHTEPIPETUPYET
pe3ynbTaThl aHAIU30B U JIPYTHX
WCCIECAOBAHUM, a TaKkKe pelaeT
CJIOKHBIC CUTYAalMOHHBIC 3aJayqu.
CTyneHT  XOpoulo  3HaKkoM C
METOAaMHU HCCIIeIOBAHUS,
HEOOXOJUMBIMU ISl TPAKTHUYECKOM
JESITeIbHOCTH, U YMEET CBSI3bIBAThH
TEOPETUYECKUE ACTIEKThI IPEAMETA C
MPaKTUYECKUMU 3a7auaMHu.

Y 10BIETBOPUTENBHO

3auTeHo

Y 10BIETBOPUTENBHO

3auTeHo

Cryment  oOnamaeT  0a30BBIMHU
3HAHUSIMH no JUCIIUTUTAHE
(Moxysro), HO WCTIBITHIBAET
TPYJHOCTH TIPH CAMOCTOSITEIBHBIX
OTBETaX W WCIIOJL3YET HETOYHEIE
¢dopmynupoBku. B xoe 0TBeTOB OH
JIOTTYCKAET OIMUOKH, KacaroIuecs
cytu BompocoB. CTyZEHT crocobeH
pemarb TOJNBKO CaMble MPOCTHIC
3a7a9u u BIasieeT TN
MUHUMAaJIbHBIM Ha0OpOM METOJIOB
HCCIIEIOBAHUS.

He cnaun

He 3auteno

He cnan

He 3auteno

He cnaun

He 3aureno

CryZneHT He oBJaien 0043aTeIbHBIM

MHHHMYMOM 3HaHUH IO IPEAMETY U
HE MOXET OTBETUTb Ha BOIPOCHI,
JlaXKe €CIIM TPEenojaBaTelb 3alaeT
JIOIIOJIHUTENbHBIE HaBOJSIILINE
BOIIPOCHI.

Juctunnuza (Moaynb) «HayuHast cTyausi. YMHBIN JOM» OLIEHUBAETCS CIETYIOIIUM

obpazom:

AKTHBHOCTH

Bec

Onucanmne

Aynuropnas pabora | 10% | AKTHBHOE yyacTue B CEMHHAPax: OTBETHI Ha BONPOCHI IPENOAaBaTeNs 1
ydacTHe B TUCKYCCHUU

Homarmnnee 3amanue | 30% | Habop 3aganuii mo TeMaM Heaelu

XakaToH

20% | Beirpyska pemieHust CTyZ€HTaMH B cOpeBHOBaHuUe Ha miatdopme kaggle

Otuet

40% | [TucbmenHast paboTa (Hay4Hasi CTaThsl) IO pe3yabTaTaM UCCICIOBAHUS U
MIPE3CHTAINIO Pe3yIIbTaTOB
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HroroBasi onenka mo aucuuiuindHe (moaynw) «Hayunasi cryausi. YMHBIA J0M» 1O
KQK/IOMY TeMaTHYeCKOMY HANIPABJIEHHIO BHICTABJISIETCS 10 HAKOMUTEILHOM omeHKe: «0,1 X
cpenHee 3a aynuTopHYyr padoty + 0,4 X oruer + 0,2 X xakatoH + 0,2 XcpemHee 3a JoMaiiHee
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. 32kcnoHeHuwaneHoe crnaxueaHve (EMA) (koadduumeHT iy nogfepy camMocToATENEHO).

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-
PULKMeHTa, CPaBHKM PeayNLTaTL!: KAKOW METO OAET Bonee rnagkyio KpMeyio? Kakolh nydiwe
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

g2
W; = exp (—ﬁ) . ie[-8l....3.

1. Hanuww ¢yHKUMK, KOTOpaA peanq3yseT CMMMETPUYHOE B3BElUEHHOE CKOMbIALLESE
CpegHes ¢ rayccoBCKWMK Becami, OyHKUMA OONMHa NPUHMMATE HA BXO BREMEH-
HOA pAg W NapameTp | (cTaHOapTHOE OTKNOHEHMWE rayccHaHbl, onpeaenaioee WrpHHY
OKHAa).

ONA BECOE:

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

OJEeKTPOHHBIN JIOKYMEHT



IIpumepHbIe 3aaHUA /151 XAaKATOHA

KomaniHoe 3a1anne: 0630p Hay4HOI cTaTbi

Bamma 3agaua — pa3o0path B KOMaH/e Hay4YHYIO CTaThIO 10 BallleMy HalpaBiICHUIO 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, o0 IT-anropuT™ax ass Bamel 00acTy.

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 TIOBTOPSUIUCH:

BHecuTe Ha3BaHUE U CCBHUIKY Ha BaIly CTaThiO B TAOIMUILY, TOKAUTECH OJOOPEHUS
IpernoaaBaresis B 3TOM JOKYMEHTE.

(3 Ilar 3: [loAroToBbTE BLICTYILICHHE

®opmaT: YCTHBIM JOKJIAI 10 7 MUHYT

Hoanep:kka: KkpaTKas Npe3eHTALMS 10 MaTepuaiaM CTaTbu

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

MeToanyeckue peKOMeHIalUM 110 NOAroToBKe U oopmiaeHuio «OTyera»

Otuer no nuctmminHe (Monaymto) "Hayunast cTyaus. YMHBIA qoM" mpeacTaBiseT co0oit
NUCHMEHHYIO0 paboTy B (hopMaTe HAyYHOH CTaThbH, OCHOBAHHYIO Ha PE3yJIbTaTax MCCIEIOBAHUS
(Birouasi yyacTue B XakaroHe Ha miaTgopme Kaggle), a Takxke BKIIOYaeT Mpe3eHTALUIO
pe3ynbTaToB. Pabora omeHWBaeTcs mpenojaBaTelieM Ha OCHOBE KadecTBa HWCCIEIOBAHUS,
opopmieHus u 3amuThl. Hioke mNpHUBENEHBI KIIIOYEBBIE AacleKThl: I, 3aJadM, STarbl
BBITTOJIHEHUS, YACTH OTYETa, KPUTEPUH OPOPMIICHHS 1 KPUTEPHUHU 3aIIHTHI.

Lenu oucyunnunul

— Pa3BuTHe HaBBIKOB MpPOBEJEHHS HAYUHBIX HCCIENIOBaHMA B 0O0JAaCTH HAyKd U
TEXHOJIOTUH, BKITIOYast aHAJIN3 JJAHHBIX, MAIIMHHOE 00yUYeHHE U MEKAUCIUTUIMHAPHBIC TIOIXO/IBI.

— @opmupoBaHWE YMEHHI HANHMCAaHUS aKaJeMHUYECKHX TEKCTOB M IPE3CHTAIUH
pe3yabTaTOB B MPO(EeCCHOHANBHOM cpee.

— IloaroroBka cTyIEHTOB K YU4aCTHIO B KOHKYPCaxX M XaKaTOHAX, a TAKKe K MyOIMKauu
HaY4HBIX padoT.

—  3aodauu oucyuniunwl

— [InaHupoBanuMe M MPOBEAEHUE MHCCIEJOBAHUS HA OCHOBE 33JaHHOW TEMaTUKU
(HampuMmep, U3 XaKaToHa).

— AHaNM3 JaHHBIX, pa3paboTka Mojaeled W WHTEpHpeTanus pe3ylbTaToB C
UCIIOJIb30BAaHUEM METOJIOB MAIIMHHOTO O0YYEeHHSI.

— Hanucanune otyera B (¢opmare HaydyHOW cTaThu C COOJIOJIGHUEM CTaHIapTOB
aKaJIeMUYECKOT0 TIHCHMa.

— IloaroroBka ™ TmpoBeNeHHWE TPE3CHTAIlMH PE3yJIbTATOB TIEpeN  ayIuTOpHEn
(TperioraBaTeeM M OJTHOTPYIITHHKAMH).

— Tlomyuenne oOpaTHOI CBSA3M U KOPPEKTUPOBKA paOOTHI IS YITYUIICHHUS Ka4eCcTBa.

Omanut évinoanenus omuyema

1. IoaroroBuTENbHBIN TaN: M3ydueHue nmuteparypsl, GOpMYIUPOBKA TUIIOTE3BI, COOP U
npeBapuTeNbHBIA aHaTN3 TaHHBIX (HanpuMep, u3 Kaggle-naraceTtos).
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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 O0y4YeHUSsl, TECTUPOBAHUE U BATHUIAIUS 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 ctarhs (00beM 5—10 crpaHuI], BKIIOYas
npuiiokeHus). OCHOBHBIEC YaCTHU:

— TwuryabHbli guct: HazBanue padoter, DO aBTOpa(oB), rpyIma npu HaIM4UH, JaTa.

— Amnnoranus: Kpatkoe pestome uccienoBanus (100-200 cioB), BKiIro4ast eiu, METObI
U KJIIOYEBBIC BBIBOJIBI.

— Bseaenue: O0630p nmpo0eMbl, aKTYalbHOCTbh, LIETTU U 33/1a4U UCCIEI0BaHUS.

— JlutepatypHblii 0030p: AHaIU3 CYIIECTBYIOIUX paboT MO TeMe.

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

— Pe3syabtarsl: IlpencraBnenue naHHBIX, rpapUKOB, TAOJWL M AHAIU3 MOIYYEHHBIX
pE3yIbTaTOB.

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

— 3axuaouyenue: OCHOBHbBIC BBIBOJIbI, PEKOMEHIAIIUU U MIEPCIICKTUBBI.

— Cnucok jguteparypbl: Ccbulku Ha HcTOUHUKH (B popmare APA umu 'OCT).

— Ilpuaoxenus: JlononHuTepHbIE MaTEPUAIIBI, KOJ pEIIeHUN U CKpUHIIOTH U3 Kaggle.

Kpumepuu opopmnenus omuema

— ®opmart aoxkymenTa: Jlokyment B ¢popmare PDF unu 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 3jaeMeHTbl: ['paduku U TaOnIMIBl AOKHBI OBITh YUTAaEMBIMHU, C
MOJMUCAMU U CChUIKAMM Ha MCTOYHMKHM AaHHbIX. Kon pemenuit (u3 Kaggle) mpunaraercs B
PUIOKEHUSAX.

— OO0mme TpedoBanusa: OTCyTCTBUE TpaMMaTHYECKUX OHIMOOK, KOPPEKTHOE
oQopMIIEHHE CHOCOK M MNpuiIokeHui. PaboTa 1oKHA COOTBETCTBOBATh ATHUYECKUM HOpMaMm
(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; IEMOHCTpPALIMs IOHUMaHUS TEMbI U BKJIa/la B UCCIIEJOBAHUE.

— OtBerbl Ha Bompochl: CrocoOHOCTH OTBEYaThb Ha BOMNPOCHI IpenojaBaTens MU
ayJUTOPUU TI0 TEME UCCIIeI0OBaHMs, 3aIllUTa BBIOOpA METOAOB M MHTEPIIPETAIINH PE3YIbTATOB.
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— OOmme HAaBBIKM:  YBEPEHHOCTb  BBICTYIUJICHHS,  COOJIIOJICHHE  BpPEMCHH,
B3auMoJeicTBrE ¢ ayauTopueil. OneHKa BKIIIOYAET OPUIMHAIBHOCTD MOJAX0Aa U MOTEHIUA IS
JaJIbHEHILIero pa3BUTHsL.

ﬂOMOJlHumeJleble acneKkmal

— Ouenka: Makcumanbaas onenka (10 OamnoB) pacnpenensiercs: odopmiieHue (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}13HI/IH IJIA l'lpOMe)KyTO'lHOﬁ aTTeCTallui 110 JMCHHUIIJINHE (MO)Iy.]IlO)

Ne i/ 3aganne OTtBeT Komnerenuus

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

6) O030p

B) Monorpadus

r) [loBecThb

1) Te3ucer

e) Pacckas

%) Ouepk

3) Otuer

2. | Yto U3 mepeyrcIeHHOTO JI0MYyCKaeTCsl B paMKax HayqYHOH a YK-2
atuku? BriGepu 1 BepHBIi OTBET.

a) LutupoBanue paboT Apyrux aBTOPOB MPH
3aMMCTBOBaHMU MH(opMamu

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 OITyOJIMKOBAHHBIX MM HayYHBIX PadoT
U UX HUTHPYEMOCTBIO?

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 nporymieHHoe CI0BO. Accuracy IIK-1
SCOre -- moka3aTellb TOYHOCTH, OTPAKAIONIUH JTOJT0
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MPaBUIBHBIX KJIACCH()UKALIHN.

PaccuuthiBaercs o gopmyste: (True Positive+ True
Negative)/(True Positive + False Positive + False Negative +
True Negative)

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

Yemy paBeH uHAeKc Xupiia ydenoro (h uHmgexc), eciau 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
WCCIIEIOBAHHUS.

8. | 3amummu B otBet cnoBo “HA” nimm “HET” 6e3 mpobenoB u JHA/na/la YK-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%

13 1000 uenosek aericteuTebHO OoseroT 20.
CKOJIBKO JII0JeH NOJTy4YaT JOXKHOIOJI0KUTEIbHbIE
pe3ynbTaThl TecTa?
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