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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
oOpa3oBanus — OakanaBpuar no HanpasiaeHuto 02.03.01 «MaremMaTuka U KOMIBIOTEPHBIC HAYKH,
npoduns «MaTemMaTuka ¥ KOMIIBIOTEPHBIE HAyKH», YTBEP:KIEHHBIM MpuKazoM MuHHCTEpCTBA
HayKH ¥ BbIciiero oopaszoBanus Poccuiickoit @enepanuu Ne 807 ot 23.08.2017 rona.

N3yuenne mucumrumnbl (Moaynsi) «Haydnas cryauws. YMHBIH TOM» SBISIETCS OCHOBOM
W3YYEHHUs 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 1ucuIIMHBI (MOAYJISI) B CTPYKTYpe 00pa3oBaTe/ibHOMH NPOrpaMMbl

Hacrosmas nucuumninnaa (MOAysib) BKJIIOYEeHA B Y4eOHBIH IUIaH M0 POrpaMMe MOATrOTOBKU
OakanaBpuata no HampasieHuio 02.03.01 «MaremaTnka U KOMIBIOTEpHBIE HAYKH», TPOQUIb
«MareMaTiKa 1 KOMIIbIOTEpHBIE HAYKW» U BXOJIUT B BApUaTUBHYIO YacTh bioka 1, hopmupyemyro
y4acTHUKaMU 00pa30BaTeNIbHbIX OTHOIIEHUH KaK JIMCLUUIUIMHA IO BBIOOPY.

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

Heap u3yyeHuss AMCHUIIMHBI (MoayJs). B (GOPMUPOBAHWM TOHMMAHUS OCHOB U
IIPUHIMIIOB HAYYHOI'O UCCIIEA0BAHUS.

3agauu u3y4eHust JMCUUILIMHBI (MOIYJIS):

— OCBOMTbh OCHOBBI HAYUYHOI'O UCCIEAOBaHUS U HAYYHOH KOMMYHUKALINY;

— HayuyHuTbcs (OPMYIHPOBATH U PEAM30BBIBATH MCCIIEIOBATEIBCKHE 3a/Ia4H;

— OCBOMTH METOABl MAIIMHHOTO OOY4YEeHHWS [UIi peIICHUS MPHUKIAJAHBIX U
MCCJIEI0BATENbCKUX 3a/a4;

— cgopMupoBaTh HABBIKK aHATN3a JAHHBIX U KOMaHAHOW MCCIIEA0BATEIbCKOM pabOTHI.

B pe3yabTare 0cBOCHUS IUCHUILIMHBI (MOAYJIfA) 00YYAKOIUMIACS TOJIKEH:

3Hamy:

— OCHOBHBIE IIPUHLIUIIBI U METOJbI HAYYHOI'O UCCIIEIOBAHNS;

— HAY4YHYIO 3THKY U €€ IIPUHLHUIIBI;

— CTaHJapTHBIE aNTOPUTMBI MAIIMHHOTO O0YYEeHHUS;

— IIOCJIEIOBATEIBbHOCTD 1IAroB IIPY HAIIMCAHWUU HAyYHOU CTaThU;

— 0a3bl JaHHBIX HAyYHOU NMEPUOJUKH U OCHOB HAyKOMETPHH;

ymembo:

— paloTaTh C Hay4yHOM JUTepaTypoil: IOUCK, aHajdu3, OLEHKa JOCTOBEPHOCTU
HUCTOYHHKOB;

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

— AHaJM3HMPOBATh U OLICHUBAThH JOCTOBEPHOCTh HAYYHBIX PE3YyJIbTaTOB;

— paboTaTk CO CTaHAAPTHBIMU U MPOABUHYThIMU ML-anropurmamu;

— [MCaTh HAYYHBIE CTAThHH;

— Y4acTBOBAaTh B KOHTECTAX [0 MAIIMHHOMY O00Y4EHUIO;

— paloTaTh B KOMaH/e HaJl PELICHUEM HCCIeI0BaTeIbCKUX 3a/1ay;

enademp:

— HaBBIKOM KPUTHYECKOTO MBIIUICHUS U aHAJIN3a HAYYHBIX JaHHBIX;

— HaBBIKOM ITOMCKa, aHAJIN3a U OLIEHKH JIOCTOBEPHOCTU HAYYHBIX UICTOYHUKOB;

— HaBBIKOM NOCTPOEHHUS MoJieNelt PU3MUECKUX MPOIIECCOB;

— HAaBBIKOM pELLIEHUS 3ajjad B YCIOBHUSIX COPEBHOBATEIBHOIO MAIIMHHOTO O0yUYEeHUS;

— HAaBBIKOM IPOBCACHUA HAYYHOI'O UCCIICAOBAHU 110 BBI6paHHOI71 TEME.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyemble B pe3ylibTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) TpU
NPOBEJCHUH y4eOHBIX 3aHATHH B )OpPME KOHTAKTHON pabOThI 00YYaAIOIIUXCS C TeAarOrnYeCKUMH
paboTHUKaMU YHUBEPCUTETA U B (POpME CaMOCTOSATENILHON PadOTHI 00yUYarOIINXCA .

KomnereHnuus Conep:xanue Nuaukarop IlepeyeHp MJIAHNPYEMBIX Pe3YJbTATOB
KOMIIETeHIIHH KOMMETEeHIHH | o0y4eHus Mo AUCHHUILIMHE (MOAYJIIO)
VK-1. Crioco0eH OCyIIeCTBIISATh VK-1.1. 3HaeT MeTOAbI IOUCKA U aHaJIN3a
MOMCK, KPUTHUECKUN nHGOPMAITUH B 00JIaCTH aHAIUTHUKH,
aHaJIN3 U CHHTE3 OCHOBHBI€ TTPUHIIUIIEI KPUTHYECKOM
UH(POPMAIUY, TPUMCHSTh OIICHKH MCTOYHUKOB MH(DOPMALIUU U UX
CUCTEMHBIH MMOIXOT IS PEJICBaHTHOCTH
pelIeHHs TOCTaBIEHHBIX VK-1.2. YMeeT KpUTUUECKH OIIEHUBATh
3amaq WCTOYHHUKY HH(POPMALINN U
CHUHTE3UPOBATh JIAHHBIC U3 Pa3JIUIHBIX
WCTOYHUKOB ISl PELICHUS 3a]ad,
MIPUMEHATH CUCTEMHBIH MOIX0]] K aHATTN3Y
Y pEeIICHUI0 KOMIUIEKCHBIX MPO0JIeM
YK-1.3. HmeeTt npakTHUECKHIA OTBIT pabOTHI €
COBPEMEHHBIMU UHCTPYMEHTAMH U
TEXHOJIOTHSIMH JJT1 00pabOTKH
nHpOpMauK, GOpMYITUPOBAHUH U
CTPYKTYPUPOBAHUH 3a/1a4 HA OCHOBE
MTOJTYIeHHON HHDOpPMAITHH
YK-2. CriocoGeH ompenensirTs YK-2.1. 3HaeT ACWCTBYOIINE TIPaBOBBIC HOPMBI,
KpYT 33Ja4 B paMKax perynupyomye AeaTelIbHOCTh B 001acTH
MOCTABIICHHOH IIeTH U pelIeHus 3aja4d, OCHOBHBIE METOMIBI H
BEIOMpATh ONTHMAThHBIE MTOIXOJI6I K OTIPEICTICHHUIO KpyTa 3a1a4
CIIOCOOBI MX PEIICHUS, YK-2.2. YMeer onpenensTh KpyT 3a/1ad B paMKax
UCXOJISl U3 JICHCTBYIOIINX MOCTABJICHHOM 11€JTU, BRIOMPATh
MIPAaBOBEIX HOPM, ONTUMAJbHBIE CTIOCOOBI PENIeHHS 3a/1a4,
MUMEIOIIIUXCS PECYPCOB U YYUTHIBAsI UIMEIOIITUECS PECYPCHI U
OTpaHUYECHUI OIPaHUYECHUS
YK-2.3. NmeeT npakTU4eCKUi ONBIT TPUMEHEHUS
3HAaHWH O IPABOBBIX HOPMAaX M PeCypcax B
peaNbHBIX CHTYaIUsIX, pa3padoTKH U
peanu3aluy peuieHnid B COOTBETCTBUU C
YCTaHOBJICHHBIMH OTPaHHYEHHUSIMH
OIIK-1. Crocoben OIIK-1.1. 3HAEeT OCHOBHBIE KOHLICTIIMY U TEOPUU B
KOHCYJIbTUPOBATH U 001acTH MaTEeMaTHYECKOTO aHAIN3a U
UCIIOJIb30BaTh CMEXHBIX JUCIUIUIMH, METOJIbI U
¢dbyHIaMeHTaTbHBIE MTOJIXOJTI, UCTIOJIb3YEMBIE B PA3IIMIHBIX
3HAHUSI B 00JIACTH o0acTsiX MaTeMaTuKu
MaTeMaTH4YeCKOro OIIK-1.2. YMeeT NpUMEHATh MaTEMaTHUECKUE
aHaJM3a, KOMIUIEKCHOTO H METO/IBI JUTSL PEIICHUS
(YHKIIMOHAIEHOTO po(hecCUOHAIBHBIX 33/1a4
aHaM3a anredpsl,
AHATUTHYECKOI OIlK-1.3. Nmeet mpakTHYeCKU OIBIT pa3pabOTKU U
TeOMETPUH, peam3anud MaTEMaTUICCKUX MOJEIICH B
i depeHIMaTBEHOI npodecCHOHAIBHON 1eATETbHOCTH
TEOMETPHH U TOTIOJIOTHH,
IuQQepeHInanbHbIX
YPaBHEHUH, TUCKPETHOMN
MaTEeMaTHKH
MaTeMaTHYeCKOU JIOTHKH,
TEOPHH BEPOSITHOCTEH,
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MaTeMaTU4ecKoi
CTaTUCTUKHU U CIIy4YailHBIX
MPOLECCOB, YUCIEHHBIX
METOJIOB, TEOPETUUECKON

MEXaHUKH B
podeCCHOHATTEHOM
JICSATEIIbHOCTH

TIK-1. Crocoben TIK-1.1. Oo0Oagaer 0a30BBIMHU 3HAHUSIMU,
(dhopMynupOBaTH MOJTy4YeHHBIMHU B 00JIaCTH
€CTEeCTBEHHOHAYYHbIE MaTEeMaTHYECKUX U (MJIH) ECTECTBEHHBIX
3a[a4u C HayK, IPOrpaMMHUPOBaHUS H
MaTeMaTHYECKOU MH()OPMAITHOHHBIX TEXHOJIOTHHA
TOYHOCTEIO, IK-1.2. YMeeT HaxoauTh, (GOpMyIHpOBaTh U
000CHOBEIBATh peliaTh CTaHJapTHBIC 33]1a4d B
YTBEPXKICHUS CTPOTO H COOCTBEHHOW HayYHO-HCCIICI0BATEILCKOM
aHAIM3UPOBATH NI TEIIbHOCTH B MaTEMAaTHKE 1
II0JIy4YE€HHBIE PE3YIIbTAThI nH(pOpMaTHKE
B 00J1aCTH MaTeMaTUKH U IK-1.3. Hmeet ombIT paboThI €
KOMITBIOTEPHBIX HAYK €CTECTBEHHOHAYYHBIMU 3a/1a4aMU B

00JIaCTH MAaTEMaTUKH U KOMITBIOTEPHBIX
HayK, BKJIrO4Yast IpUMCHCHHUC
MAaTCMAaTUYCCKHUX MCTOJ0B JJIA PCHICHUA
NpPaKTHYECKUX 3a/]1a4, a TAKKE yI4acTue B
o0cenoBaHUH MTPEIMETHON 00JIACTH H
corJiacoBaHUM TpeOoBaHMH ¢ OH3HEC-
TI0JIb30BATEISIMH
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3. Temaruueckuii njiax

Nen/ HauMeHoBamie TpynoeMKocTb, aKageMHIECKHE YaChI TKY
n Ounas gpopma (TeKymuii
pa3jaena IMCUUNIUHBI
(Moys1) AyautopHas padora KonTpoas CamocrosiTesb KOHTPOJIb
Jlekuun | CemMuHapbI Hasi paboTa ycneBaeMoCTH)
1 BBoanas nekius 4 12 Jlomarinee
3aJaHue,
AyautopHas
pabora
2 Hayunsiii npoTokoa u 4 12 [omamrnee
Hay4Has 3THKa 3aJaHue,
AyautopHas
pabota
3 3HaKOMCTBO C 4 12 Jlomaninee
JAHHBIMU, TTIEPBUYHBINA 3a/laHue,
aHaIu3 AyautopHas
pabota
4 CamocrosTenbHast 4 12 Homarinee
paborta 3a/laHue,
AyautopHas
pabota
5 Marematuueckue 4 12 Homarinee
MOJIeTTH 3a/laHue,
MIPOTHO3UPOBAHUS AynutopHas
pabora
6 MapxkoBocTh, 00ydeHue 4 12 HomarmrHee
C TIOJKpEeTICHHEM 3a/laHue,
AynuTtopHas
pabota
7 CamocTosiTenbHas 6 12 JloMarnee
pabora 3aJaHue,
AynuTtopHas
pabora
3auem c oyenkou IIpoekT
Hmozo: 30 84
Obvem oucyunaunovt (Mooyns) 114
(6 ax. u.)
Obvem Ooucyunaunvt (Mooynsn) 3
(6 3au. eo.)
4. CopepxxaHue IMCUUILTHHBI (MO1YJIs)
Neni/m | HammenoBaHue pasgesia Copepaxanne JTMCHUAIVINHBI (MOAYJIA) 110 TeMaM

AUCIHUNJINHBI (MOYJIs1)

1 BBojgnas nmexknmsa JIeknys ¢ onmrcaHreM ¥ OCTAHOBKOM 3a1aun
2 Hayunslit mpoTokon u Hayunas nepuoanka. Bunel Hayunsix padot. Hayunas stuka.

Hay4Hasl 3THKa bubnuorpaduueckue 6a3bl qaHHBIX. OnpeaeaeHus, OCHOBHbIE
CTaTHCTUYECKHE CBOICTBa NaHHGBIX. "'[lepBoHayanbHoe 3amonHenue LaTeX
npoekra. OcHoBel LaTeX."

3 3HAKOMCTBO C JAHHBIMH, 3arpyska naHHbix. O6paboTka aHOMalIni, MPOIycKoB. Busyanuzamusi.

TIEPBUYHBINA aHAIIN3 Koppemnsiina n npuanaHOCTS. CTaTHCTHYECKUE CBOMCTBA: CTAIMOHAPHOCTD,
KOppeNsIys, 3aBUCHMOCTb.

4 CamocrosrensHast pabora | Cemunap-koHdepenuus. Pazoop crareil. [IpeasapurenbHbie BBICTYIUICHUS
komaHj. OOpartHasi cBsI3b.
5 Maremartnueckune MmoAenu | CiydaitHble mporecchbl. MapKOBCKHUE TPOIIECCHI.

IIPOrHO3UPOBAHUA

Henabmiogaemble cocTosiausi. CKpBIThIE MApPKOBCKHE MO/IEIH.
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MapkoBocTb, 00y4deHHe ¢
HOJIKPEIUICHHEM

OcHoBbI 00yueHwHs ¢ ojkperuicHueM. [loHsaTre cpeapl, Harpaapl, TEHCTBUSL.
OcHoBBI 00y4eHHs ¢ OJKpeTUieHneM. Busyanusanum, HacTpoiiKa CKPBITHIX
MePEMEHHBIX.

CamocTosTenpHas pa60Ta

Koncynpranus. YUto u3 npoiIeHHOTO HY>KJAETCS B Pa3bsICHEHUSX.
[IpeacraBneHue pe3ynbTaToOB
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

YHUBEpCUTET  pacrnojaraeT TMOJHBIM  HAa0OpPOM  JUIICH3HOHHOTO ¥ CBOOOJHO
pacnpocTpaHsieMOro MpPOrpaMMHOT0O oOecredeHus, BKIIOYash MPOAYKTHl OTEYECTBEHHOI'O
IIPOU3BO/ICTBA.

Kaxxaplii cTyneHT B TedeHHe BCero mnepuoaa OOy4YeHHs IOJIy4YaeT HWHIAWBHIYaJbHBIH
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
nH(OPMaLIMOHHO-00pa30BaTEIbHOM Cpefie YHUBEPCUTETAa. OTHU CHUCTEMBI MPEAOCTABISIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 32 €r0 Mpe/IeaMH.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYII K COBPEMEHHBIM Npo(ecCHOHANbHBIM Oa3am
JaHHBIX U UH(OOPMALIMOHHBIM CIIPABOYHBIM CHCTEMAaM.

Ocnosnas numepamypa:

1. Moxkuii, M. C. MeTomoiorusi Hay4yHbIX HCCIAeAOBaHUH : yueOHHMK ays 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 o6pazoBanue). — ISBN
978-5-534-18527-0. — Texkcr : anekTpoHHbIi // O0pazoBarenbHas miatdopma FOpaiir [caidt]. —
URL: https://urait.ru/bcode/560221.

2. T'openoB, H. A. MeTononorus HayYHBIX HCCIICIOBAHUH : yUYCOHHK M TIPAKTHKYM 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. — Tekcr : snextponHslii // OOpazoBatenbHas 1uardgopma 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.
— Texct : osnexktponuHsli // OOpa3oBatenpHas mnatdopma Hpaiit [caiit]. — URL:
https://urait.ru/bcode/560311.

4. T'pac, [. Data Science. Hayka o maHHBIX C HyJIS : TpakTUdeckoe pykoBojacTso / [1. I'pac.
- 2-e u3n., nepepad. u gon. - Cankr-IlerepOypr : BXB-IlerepOypr, 2021. - 416 c. - ISBN 978-5-
9775-6731-2. - Tekcr : anektponHbIit. - URL: https://znanium.ru/catalog/product/2138991.

5. Mnac, Ix. B. Python mis crnoxHbIX 3a/1a4: Hayka O JaHHBIX U MAIIMHHOE OOy4YEHHE :
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 u3zn., ucnp. u norn. — Mocksa : M3parensctBo 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. O0mas u MeIUIUHCKAs PAAUOJIOTHS: paAUallMOHHbIE TEXHOJIOTHH ;| YUeOHUK ISl 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 KOpaiir [caiit]. — URL: https://urait.ru/bcode/567282.

Jononnumensuan 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. beccmeptHsiid, M. A. OCHOBBI HayYHBIX HCCJIEIOBaHUN B 001acTH WH(GOPMAIIMOHHBIX

CHCTEM U TeXHoJloru# : yueOHuK 1uis By30B/ U. A. beccmepTHblil. — Mocksa : M3naTenscTBo
FOpaiit, 2025. — 110 ¢. — (Bsicmee obpazoBanue). — ISBN 978-5-534-08696-6. — Tekcr
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AJICKTPOHHBINA /l OO6pazoBaTenpHas matdopma Opaiit [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 c. — (Bricmee 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 MEXIUCIUIUIMHAPHON TOATOTOBKM, IPAKTHUYECKOW W HAy4YHO-
HCCJIEIOBATENBCKOM paboT 00yyaromuxcsl, IPeayCMOTPEHHBIX Y4€OHBIM IJIAHOM.

[Tomernienust, KOTOPBIE MPEICTABIISAIOT CO00M yueOHbIE ayAUTOPUH IJIsl TPOBEACHUS 3aHATHHA
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;

— CIeUHaTu3UPOBAHHBIM 000PYIO0BaHHEM, BKIIIOUAsl JEMOHCTPALlMOHHOE 000pYyI0BAaHUE.

[TomernieHust 151 CaMOCTOSITEIbHON pabOThl 00yUYaAIOIIUXCSl, B TOM YHUCIIE TPUCTIOCOOTICHHBIC
JUISL MCTIONB30BaHMsI MHBAIUIAMH M JIMIAMU C OTPAHMYEHHBIMA BO3MOXXHOCTSMH 3J0POBBSI,
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 CcbLika
(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 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. | ®enepanbHblii IEHTP HHPOPMAITUOHHO - http://fcior.edu.ru/
00pa3oBaTeIbHBIX PECYPCOB

HCpC‘-ICHL I/IH(i)OpMaL[I/IOHHBIX TCXHOJIOT Hﬁ, HCIIOJIB3YEMbBIX IIPpU  OCYHICCTBJIICHUU

DNEeKTPOHHBIA JOKYMEHT



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

IPOTPAMMHOTO  OOECIIEYeHHs, COBpPEMEHHbIE TMpoQecCHOoHaNbHbe 0a3bl  JaHHBIX H
MH(OPMaILMOHHbBIE CIIPABOYHBIE CHCTEMBI:

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
IporpammHoe o0ecneueHne IJisl IVIAHUPOBAHUS U Y4eTa BPEMEHH:
Toggle app | 3apyOexHOoe | CcBOOOIHO pacIpocTpaHsieMoe
CucTeMBbl yHpaBJieHHsI POEKTAMM:
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 aHTUBUPYCHOM 321U THI:
Kaspersky Endpoint Security mist 6usneca OTEYECTBEHHOE JIHLIEH3HOHHOE
Cranpaprasiii 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 cBOOOJTHO PACIPOCTPAHSIEMOE

Cucrtembl ynpaieHusi 0néanorpaguyeckoi HHpopManuei:

Zotero | 3apyOexHoe | CcBOOOIHO pacIpocTpaHsieMoe
CepBHCHI B CITYKOBI:

Bind 3apyOeKHOE CBOOOIHO PaCIPOCTPaHIECMOE
Docker 3apyOeKHOe CBOOOIHO PaCIPOCTPAHAECMOE

7. MeTtoanuyeckue u OlleHOYHbIE MATEPHUAJIBI

MeToanyeckue yKasaHHus I 00y4alOUUXCS 110 OCBOCHUIO TUCHMILIMHBI (MOLYJIs1)

B npouecce uzyuenust qucuuiuinHel (Monyis) «Hayunast ctyaust. YMHBIH JOM» B paMKax
TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH HCIOJIb3YIOTCS TaKHe BHAbI y4eOHOW paboThl, Takhe Kak
CEeMMHapbl, ayAUTOpHas paboTa, MPOEKT, IOMAIIHUE 33JaHus, a TaKKEe pa3IUYHbIe BH]IbI
CaMOCTOSITENIbHOW paboThl 00ydaroluXcsl MO 3aJaHHI0 IPENoAaBaTeNs, HAIpaBICHHbIE Ha
pasBUTHE  HABBIKOB  NPO(ECCHOHATBHOM  JIEKCMKH,  3aKpeIUIeHHEe  NPaKTHUYECKUX
poecCHOHANBHBIX KOMIIETEHIIUN, TOOIIPEHNE NHULIUATHB.

DNEeKTPOHHBIA JOKYMEHT



Cemunap — 310 (hopma yuyeOHOUM IesATEeTLHOCTH, IPOBOAUMAs B YY€OHOM 3aBECHUU IO/
PYKOBOACTBOM NpCHoJaBatciid, TrAC CTYACHTbBI AKTUBHO Y4YaCTBYKOT B OGCy)KI[CHI/ISIX,
NPaKTUYCCKHUX 3a/IaHUSX U IPYTUX (popMax B3aMMOJCHCTBHSL.

JIyist ycrienTHoi MOATOTOBKH K CEMUHAPY PEKOMEHAYETCS 3apaHee 03HAKOMUTHCS C TeMOM
3aHSATHS U OCHOBHBIMH MaTepHaiaMd, 4TOObIl MMETh BO3MOXXKHOCTH AaKTHBHO Y4YacCTBOBaTh B
06CY)K[[CHI/II/I. Takke 1mojie3HO oATOTOBUTH BOHNPOCHI U UACHU JIA O6CY)KI[CHI/I$I, YTO IIOMOXKET
riry0e MOHATh MaTepHajl U POJAEMOHCTPUPOBATH 3aMHTEPECOBAHHOCTb.

Ayoumopnas paboma — akTUBHas paboTa CTy/IeHTa Ha CEMUHApe, ero OTBETHI Ha BOIIPOCHI
[pernojaBaTess U y4acThe B JUCKYCCHH.

Jl1g ycnemHoro yyacTusi B CEMMHApe CTYJ€HTaM pEKOMEHAYETCs 3apaHee 03HAKOMUTBCS €
TEMOU OOCYXXIEHHs, MPOYUTAaTh HEOOXOAMMbIE MaTepualbl U MOATOTOBUTH BOIPOCHL. BaxkHO
AaKTHUBHO CJIyIIaTh U BOBJIEKAThCS B IUCKYCCHIO, BHICKA3bIBasi CBOM MHEHHUS U apIyMEHTUPYS HX.
[Ipu oTBeTrax Ha BONPOCHI MPENOJABATENSI CTOUT OBITh YBEPEHHBIM, YETKUM M JIOTUYHBIM,
ONMPAsCh HA U3YYEHHBIN MaTepuall. Takxke MOJIe3HO MOAEPKUBATh IUAJIOr C OJHOKYPCHUKAMU,
4TOOBI 000TaTUTh OOCYXKIACHHUE U PACIIUPUTH CBOU 3HAHMUSI.

Ilpoexm — wuccnenoBarenbckas padoTa MO JUCHUIUIMHE (MOAYJIIO) M TPE3CHTAIHS
pe3yJIbTaTOB.

s ycrienmHon MoArOTOBKH K IMIPOEKTY PEKOMEHAYETCS: YETKO OIPENENIUTh LENH U 3a1a4l
NPOCKTA; COCTABUTH IUIAH PA0OTHI, pa30MB MPOCKT HA ATAIlbl C YKa3aHUEM CPOKOB BBITIOJHCHUS
Ka)KJ0r0 M3 HUX; MCIIOJIb30BaTh Pa3HOOOpa3Hble UCTOYHUKU UHPOPMAIMU U UHCTPYMEHTHI JUIS
UCCIICIOBAHHSI TEMBI;, PETYJISIPHO MPOBEPSTH MPOTPECC U BHOCUTh KOPPEKTHUBBI B TUIAH, €CIH ATO
HEOOXOINMO.

Jlomawnee 3a0anue — HabOP 3a/1a4 1O TEMaM HEJICIIH.

[Ipu pabore Haj MAOMAIIHMMH 33JaHUSMH BaKHO BHUMATCIBHO O3HAKOMHTHCS C
TpeOOBaHUSMHU M CPOKaMU BBINIOJHEHHS. PekoMeHayeTcs pa30uBaTh 3ajaHus Ha 3TaIlbl, YTOOBI
n30eXkarh TEperpy3kd W Jydlle yCBOWUTh Marepuall. VICroib30BaTh pa3ivdHbIC UCTOYHUKH
uH(pOopMaIK, BKITI0Yas y4eOHUKH U OHJIAalH-peCcypChl, Al OoJiee rTyOOKOro MOHMMAHHS TEMBI.

Camocmosmenvruass paboma — padoTa CTYJEHTOB, HampaBieHHas Ha YIiyOJieHHOe
M3YYEHHE OTJIENbHBIX TEM U BOIPOCOB YUYEOHON AUCIMUILTUHBI (MOTYIs).

B miporiecce caMocTosITeNbHOM PabOThI CTYIEHTHI B3aUMOCHCTBYIOT C PEKOMEHIOBAaHHBIMHU
MaTepuaiaMH Mpu MUHUMAIILHOM yYacCTHH MpenoiaBaTes. 3aauu CTyJeHTa BKIIOYA0T padoTy
C KOHCIIEKTaMHu JIeKIu# (00paboTka TeKCTa), MOBTOPHOE M3yUYeHUE YUEOHBIX MaTEpPHAJIOB IJIAHOB
U TE3UCOB OTBETOB, U3yUEHHUE JOMOIHUTEIBHBIX TEM, BHIMOIHEHHE yU4eOHO-HUCCIIEeI0BATENbCKUX
3aJJaHUI U IPYTOE.

Cucrema oneHuBaHus Pe3yJIbTATOB 00yUYEHHS IO JUCHUIINHE (MOAYJIIO)

Kputepun nosyuenusi ypoBHsi M OlleHUBAaHUA CPOPMUPOBAHHOCTH KOMIETEHUHA MO
aucuuminue (moay/o) «Hayunas cryausi. YMHbBII 10M»

OueHuBaHue ypoBHS Yy4€OHBIX JOCTH)KEHUH, OOy4aromuxcs MO JUCIUIUIMHE (MOIYIIO),
OCYIIECTBIISIETCS B BUJIE TEKYILIETO KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTECTALIUH.

IIpome:xxyTouHasi arrecTaumsi 1O JUCIUIUIHHE (MOIYJIIO) OCYIIECTBIISIETCS B (opme
3auema ¢ OYEHKOU, TPU STOM TPOBOJUTCS OIICHKA KOMIETEHIMHA, CHOPMHUPOBAHHBIX TIO
JTUCIIUATIITAHE.

Jns oueHMBaHUS TEKYIIErO KOHTPOJS YCIEBAEMOCTH M MPOMEXKYTOYHOM aTTecTaluu
UCTIONB3YETCS JIecATUOAIIbHAS IIIKalla OLIEHWBAHUSA, KOTOpask COOTHOCUTCS C TPaAULIMOHHOU
NATUOATIIHLHOM IIKAJION ceayonM 00pa3oM, eciIi MHOE HE YKa3aHo B Cui1a0dyce NUCHUIIINHBIL

DNEeKTPOHHBIA JOKYMEHT



JlecaTnOAILHAN
OIleHKA

IIaTnéananLuasn
OILICHKA

O0mas XxapakTepUCTHKA Pe3yJIbTaTa 00y4eHusl 1o
AUCUHUIINHE (MOIYJIIO)

10

OTiInyHO

9

OTiInyHO

8

OT1anaHO

CTyZIeHT TMOJHOCTBIO BIAJICCT 3HAHUSMH, M3JI0)KCHHBIMU B
paboueii mporpamMme, U TITyOOKO OCMBICIIIET TUCIUILTHHY. OH
CaMOCTOSITETILHO M JIOTMYECKH MIOCIIeI0BAaTEIbHO OTBEYAET Ha
BCE BOIPOCHI, aKLIEHTUPYS! BHUMaHHE HAa HanOoyee BaKHOM.
YMeer aHamU3UpOBaTh, CPABHUBATH,
0000mmaTh, KOHKPETH3HPOBaTh H
W3yUYCHHBIH MaTepuall, BBIJEINsAsS KIIOUYEBbIE MOMEHTBI U
yCTaHaBJIUBasI Yetko
¢dopmynupyet
pe3yibTaThl AHAIM30B W JIPYTUX HCCICIOBAHUMA, a TaKkxKe
pemaer cioxuble 3amayd. CTyIeHT XOpOLIO 3HAKOM C

KJTaCCH(DHITUPOBATH,
CUCTEMAaTU3UPOBATh
MIPUYUHHO-CIICJICTBCHHBIC  CBSI3H.

OTBETHl,  YBEPEHHO  MHTEPIPETHPYET

METOAaMH UCCIICIOBAHMUS, HCOOXOMMMBIMH JIJIS IPAKTHIECKOM
NEATETFHOCTH, M YMEET CBSI3bIBATh TEOPETHUCCKHE ACTICKTHI
JTUCITUILTAHBI (MOAYJISI) C IPAKTUYCCKUMHU 33]1a9aMHu.

Xopowo

Xoporo

CryneHt o0nagaeT 3HaHUSAMH TpeAMETa MOYTH B IOJHOM
o0Bpeme pabodell MporpaMMbl U CAMOCTOSATENHHO, JIOTHUECKU
HOCJIEI0BATEIbHO U BCECTOPOHHE OTBEYAET HA BCE BOIPOCHI,
aKICHTHPYS BHUMaHHe Ha HauOojee 3HAYMMBIX MOMEHTaX.
OH yMeeT aHaIH3upOBaTh, CPABHUBATH, KIACCH(DUIIUPOBATS,
0000111aTh,
M3YYCHHBIH MaTepHall, BBIACISS €ro KIIOYEeBbIe aCTIEKTH U

KOHKPETU3HUPOBATH n CUCTCMATU31POBATh

yCTaHaBJIUBas MPUYHUHHO-CJIEACTBEHHbIE CBSI3U.
@opMyIHpYET CBOM OTBEThI, YBEPEHHO HHTEPIPETUPYET
pe3yJbTaThl aHAIM30B U JIPYTUX HCCIICIOBAHUM, a TaKXKe
pernaeT CIOXKHBIE CUTyallMOHHBIE 3a1a4ui. CTyACHT XOPOIIOo
3HAKOM C METOJIAaMHU HCCIIEOBaHUS, HEOOXOIUMBIMU IS
MPaKTUYECKOU CBSI3bIBATh

JACATCIBHOCTH, n YMEET

TCOPCTUYCCKUC ACICKTbl IMPEAMETAa C MPAKTUICCKUMU

3agad4aMHu.

Y 10BIETBOPUTENBHO

Y 10BIETBOPUTENBHO

CryneHT 00namaeT 0a30BBIMU 3HAHUSMHU I10 JUCIMILIMHE

(Momyio),
CaMOCTOATEIBHBIX

HO HUCIIBITBIBACT TPYAHOCTH

OTB€TaxX U  HUCIOJBb3YCT

npu
HETOYHBIE
¢dopmynupoBkd. B Xonie 0TBETOB OH JOMyCKaeT OLIMOKH,
Kacaroluecst CyTu BompocoB. CTYAEHT CIIOCOOEH pelaTh
TOIBKO CaMble MPOCTHIE 3aJayd U

BJIAJ€eT JIHNIb

MHUHUMAaJIbHBIM HA0OPOM METOIOB HUCCIICIOBAHUS.

He cnaun

He cnan

He cnan

CryneHT He oBIaziesl 00A3aTeIbHBIM MHUHUMYMOM 3HAHHM
0 TIPEAMETY ¥ HE MOXKET OTBETHTH Ha BOIIPOCHI, JaXKe €CIIN
mpernoaaBareib  3aJacT

JOIIOJTHUTCIIbHBIC HaBOOAIIHEC

BOIIPOCHIL.

Hucnunmuna (Momynb) «Haydnast cTyaust. Y MHBIN 10M» OLIEHHBAETCS CIIETYIOIIAM

obpa3zom:
AKTHBHOCTH Bec Onucanmne
AynuropHas padora | 15% | AKTHBHOE y4acTHe B CEMHHApax: OTBETHI HA BOMPOCHI MIPETOAaBaTes ’

y4aCTuC B JUCKYCCHUU

DNEeKTPOHHBIA JOKYMEHT




AKTHBHOCTH Bec

Onucanmne

Homarmrnee 3amanne | 35%

Habop 3amanuii mo TemaM Heenu

3auer ¢ OLEeHKOMI 50%

[IpoekT — npe3eHTaNUs PEe3yIBTATOB HCCICIOBAHUS 110 TUCITUILTNHE
(Momymo)

HroroBass ouenka mo aucuunauHe (moayaw) «Hayuynas cryausa. YMHBIH J0M»
BBICTaBJIseTCSl 110 HAKONMTEILHOM oneHke: «0,35 X cpenHee 3a aynutopHyto padory + 0,15 x

cpenHee 3a pomariiHee 3aganue + 0,5 X 3a4eT ¢ oneHKon».

Texkyumii KOHTPOJIb YCIIEBAEMOCTH 00YYAOIIUXCS N0 TUCHUILTHHE (MOTYJII0)

[ 3AQAYAT

e~
[ 3ANAYA 2

YKA3AHUE

IIpumepHbIe JoOMALIHUE 3a]aHUS

JlomamHee 3aganue 1

3apava 1. CpasHenue cnenbix metopos: MA vs EMA

Anga ctonBua Temperature U3 pataceTta smart home data.csv yoepu nuku (aHomanuu)
noBbiM CNOCOBOM M 3aN0AHKM NPONYCKM ABYMA METOAaMM.

1. Ckonbssauee cpegHee (MA) ¢ CUMMETPUYHBIM OKHOM ONpeaenéHHoro pasmepa (pas-
Mep OKHa noabepy CamMoCTOATENBHO).
2. 3kcnoHeHumanbHoe crnaxusanue (EMA) (koadduumueHT ir noatepu CaMoCTOATENLHO).

Buzyanuaupyii peaynstaTt: Ha O4HOM rpaduke NoKaxu HeboNbLIOK GparMeHT AarHbIX (Ha-
npumep, 100-200 To4yek), oToBpa3nus UCXOAHLIN PAR, 3TOT XKe PAA C NPONycKaMu U 4Ba Ba-
puaHTa ero 3anonHeHus. B TEKCTOBOM NOACHEHUU OOBACHW BLIBOP pazmepa OKHa U Koad-
drUMEeHTa, CPaBHKU PE3YNLTaTLl: KaKon MeToa AaéT Bonee rnaakyo Kpusyo? Kakoi nyywe
COXPaHAET NOKanbHble OCOBEHHOCTI?

3apaua 2. Paspa6oTka co6cTBeHHOro metoga. layccoeckoe crnaXxusaHue

B cemuHape Mbl 06CYXAanu, YTO Beca B CKOMb3SALIEM CPEAHEM MOTYT UMETb He ToMb-
KO «npaMoyronbHyio» (MA) unu akcnoHeruuansHyio (EMA) dopmy, HO 1, Hanpumep, dop-
My rayccuaHbl, YTo 06ecneymsaeT nnasHoe 3aTyxaHue BAUAHUA AanbHux Touek. DopmMyna

: PN e
ll,-—exp(—zﬁ). P € [=3L,... 3.

1. Hanuwm ¢yHKUMIO, KOTOpas peanuayeT CUMMETPUYHOE B3BEleHHOE CKOoNb3sllee
cpeaHee C rayccoBCKUMM Becamu. OYHKUMA AOMKHE NPUHUMATL Ha BXOA BpeMeH-
HOM pRA ¥ NapameTp [ (CTaHAapTHOE OTKNOHEHME rayccuaHbl, OnpeaensioLlee WUpHHY

ons eecos:

OKHa).

2. lMpumenHn GYHKUMIO ONA CrNaXXUBaHWA AaHHBLIX 0 NOTpeBneHuu aKepruu (Fower), na-

pameTp [ BbiGepu CaMOCTOATENLHO.

3. Ha opHom rpaduxe nokaxu HeGonblwon GparMeHT ganHbix (Hanpumep, 100-200 To-
4YeK) Power U pe3ynbTaTthl CrAAXMBaHUA C NOMOLWbIO NpocToro MA u TBoero rayccos-

ckoro MA. CpaBHu MX 1 HanvLK BoiBOAbI.

MNp# BBINOAHEHMW AOMALLHEro 3aAaHms o6pallai BHUMAHME He TONBKO Ha TeXHWUYECKYIo
CTOPOHY, HO U Ha UHTeprpeTaumio peaynstaTos. Beeraa 3agasan cebe sonpoc: «HTo Ha ca-
MOM JieNe 03HA4A0T aTU UMdPLI M rpaduKku B KOHTEKCTE paboTsl YMHOro goma? Kakas gu-

3MKa CTOMUT 32 MOAENbIO?»

OJEeKTPOHHBIN JIOKYMEHT



JlomaiHee 3aganue 2

Bonpoc 1 (2 6anna)
Kakoe u3 cneaylowmx yreepxaeHuii sepHo ans CnyvaitHoro fleca (Random Forest)?
* [lepeBbs B aHcamb/ie CTPOATCS NOCNeA0BaTENbHO, KAKA0E UCpasnaeT ownbkmn
npeabiayLwero.
* [lepesbA B aHcambne CTPOATCH He3aBUCHMO APYr OT Apyra Ha paaHbiX NoAgBbIGopKax
AaHHbIX.
* OT0 MeToA, KOTOPbI BCeraa AaeT xyAluve pesynbTaTbl N0 CPaBHEHWIO C OAHUM
Aepesom.
* [lepesbs B aHcambie CTPOATCA 3aBUCMMO ApYr OT Apyra Ha pasHbix nogasbibopkax
[aHHbIX.

Bonpoc 2 (2 6anna)
Kakoe 13 cnegyiowmx yTeepxaeHuii BepHo agna MpaguenTHoro Byctudra (XGBoost)?
e [lepesbs B aHcamBne CTPOATCH NOCNEA0BATENBHO, KAKACE UCNPABAAET OWNEKKN
npeablayLero
* [lepeBbs B aHCamMbNe CTPOATCA HE3aBUCUMO APYT OT Apyra.
e [lepeBbs B aHcambne CTPOATCA 3aBUCUMO APYr OT Apyra Ha pasHbiX NoABbIGoOpKax
[aHHbIX.

* Mogens He TpebyeT HacTpoiiku runepnapameTpos 1 paboTaeT "3 Kopobkn".

Bonpoc 3 (2 6anna)
Moyemy meTpuka Accuracy MOXeT BbiTb NI0XUM BbIBOPOM ANA 3afaqm Knaccuukaymm c
CUNLHLIM AucGanaHcom knaccos?
¢ OHa C/IMWKOM CNOXHA /15 BbIYNCIEHUA.
L4 MOAe!Ib, KOTOpan Bcerja npejckasbiBaer BONLIWWHCTBEHHBIA KNACC, MOXET UMETh
BhICOKYI0 Accuracy, HO 6bITh BecnonesHomn
¢ OHa He yunTblBaeT BAXHOCTb NPU3HAKOB.

* Ona pabotaeT TONbKO ANnA BuHapHOi Knaccugukaumm.

Bonpoc 4 (2 6anna)
Kaxoit napametp B XGBoost nomoraet 60poThes C AncbanaHcoM Knaccos B BUHapHOWH
Knaccuukayum?

¢ learning_rate’

*  ‘max_depth’

e ‘scale_pos_weight’

* 'n_estimators’

Bonpoc 5 (2 6anna)

Kakve 13 cnepyiowmx MeTpuK LienecootpasHo MCnobL30BaTh A/151 OLeHKM MOAeNu B 3aaqe
BuHapHoit knaccugukaumm ¢ gucbanaHcom knaccoe? (BbiGepu HECKONLKO)
s Accuracy (TOYHOCTb)

e Fl-score
* ROC-AUC

* Precision u Recall

OJEeKTPOHHBIN JIOKYMEHT
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IIpumepHbIe 3a1aHUA ISl AyIUTOPHOI PadoThI
Hay4yHblii TPOTOKOJI M HAYYHAS ITHKA

Kakwue paznensl 1oKeH coaepKaTh HAYUHbIN TPOTOKOJ UCCEI0BaHUs?
Uem oTiinyaeTcs perieH3upyemMas cTaTbs OT IpernpuHTa’?
Kaxkue Buibl HAyYHBIX ITyOJUKAIIUN CYIIECTBYIOT?
Uro Takoe niaarvar u camoIruiaruar?
Kakue Oubnmorpaduueckue 0a3bl JaHHBIX UCIOIB3YIOTCS B HAYYHBIX HCCIIEIOBAHUAX?
Uro Takoe cpeHee U AUCTIePCHsI BBIOOPKU?
Yem MeanaHa OTIMYaETCS OT CPEAHEro?

Kakue ocHOBHBIE 351eMEHTBI CTPYKTYphl JokyMeHTa B LaTeX Bbl 3HaeTe?
Juis gero ucnonb3yercs komanaa \cite B LaTeX?

. ITouemy BOCIIPOM3BOAUMOCTD PE3YyIbTATOB Ba’kKHA B HAy4HOU padoTe?

3HAKOMCTBO C JAHHBIMH, IEPBUYHBIN aHATU3
(3azpyska 0anHbvIX, 8U3YAIUZAYUS, KOPPETAYUs, CMAYUOHAPHOCHb)

Kakue 3Tamnsl BKIIIOYaeT MIEpBUYHAS 3arpy3Ka U IPOBEPKA JaHHBIX?

UTo Takoe MPOIYCKH B JAHHBIX U KaKHE CIIOCOOBI UX 00paObOTKH CYIIECTBYIOT?
Yro Takoe BEIOPOC M KaK €ro 0OHApYKHUTh?

UeM KOppemsIus OTINIASTCS OT TPHIYUHHOCTH?

Yro takoe koapduimeHT koppensuuu [Tupcona?

Kakwue rpadudeckne METO bl HCITOJIB3YIOTCS JUISI aHAIM3a PaCIpe/IeIICHHI?
UTto 03HauaeT CTallMOHAPHOCTH BpeMEHHOTO psiaa?

Kakwue npu3zHaku HeCTaIMOHAPHOCTH BbI 3HAaETE?

Yro Takoe aBTOKOppeALns?

. HO‘-IGMy BAXXHO aHAJIM3UPOBATH 3aBUCUMOCTb MCKAY NICPEMCHHBIMU MIEPEI MOCTPOCHUCM

Mozenu?
CamocrosiTe1bHas1 padoTa
(Cemunap-xongepenyus, pazbop cmameii, 8biCIynIeHUs KOMAHO)

Kakwue anemMeHThI 10JKHA coAepKaTh MPe3eHTalusl HayYHOU cTaThbu?

Kak onpenenuts uccienoBareiabckyro npodiaeMy B craTbe?

UYro Takoe runoresa UcciueJ0BaHus?

Kakue kpurepuu o3BossIFOT OLEHUTh Ka4eCTBO MCCIIEN0BaHUsA?

Yro Takoe orpaHMYEHUE UCCIeA0BaHNA?

Kak koppekTHO copMyinpoBaTh 3aMeyaHus K paboTe ApYyroil KOMaHIbI?
Yro Takoe Hay4Hass HOBU3HA?

Kakue Bonpocs! ciefyeT 3a/1aTh aBTOpaM MPOEKTa Ipu 00CYyKJIeHUH?

Yem oTimyaeTcs OMITUPHUYICCKOC NUCCIICAOBAHNUEC OT TeopeTquCKOFO?

. Kakue MpU3HAKHU CBUACTCIILCTBYIOT O JIOTUYHOCTHU CTPYKTYPEI noxnaﬂa?

DNEeKTPOHHBIA JOKYMEHT
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MartemaTu4eckue Mo/ie I MPOTHO3UPOBAHUS
Uro Takoe ciayyaiiHbli porecc?
B uém 3akmrouaercsi CBOMCTBO MapKOBOCTH?
UYro Takoe nepexoaHas BEpOATHOCTb?
YeM OUCKPETHBIN MapKOBCKHI MPOLIECC OTIAMYAETCS OT HEMPEPHIBHOTO?
Uro Takoe mMatpuiia nepexonaos?
UYrto noHMMaeTcs MoJ] CTallMOHAPHBIM pacrpesesieHieM?
Uro Takoe ckpbiTast MapkoBckas Mozaens (HMM)?
Kakune xommoneuTs! BxoasatT 8 HMM?

B uém oTimane HabII01aeMOT0 COCTOSIHUS OT CKPBITOTO?

i MMPUMCHAIOTCS CKPBITBIC MApPKOBCKHUC MO,Z[CJ'II/I?

MapkoBocTb, 00y4eHHUeE ¢ MOAKpeNJeHneM
Yro Takoe cpenia B 00yU4eHHUH C MOAKPEIIEHuEM?
Uro noHuMaeTcs oJ IelCcTBUEM arenra’?
Yro Takoe Harpaga?
B uém otnmune 00y4eHus ¢ MOAKpEIUIEHHEM OT O0yUYEeHHsI ¢ yduTeneM?
Yro Takoe nmosmtuka (policy)?
Uro Takoe QpyHKLMS EHHOCTU?
Kak mapkoBckoe CBONMCTBO ucIonb3yercsi B RL?
UYro Takoe uccienoBanue (exploration) u ucrnons3oBanue (exploitation)?

Kakue metoapl Buzyanusanuu npumMenstorcst B RL?

. Uto Takoe runeprapaMmeTpsl MoAeIn?

CamocrosiTesbHast padora
Kakwue a1neMeHThI 10JKeH coaepKaTh NPOMEXKYTOUHBIA OTUET?
Kak KOppeKTHO IIpeICcTaBUTh PE3yibTaThl AaHAIN3A JaHHbBIX !
Kakwue rpaduku HanOosnee ”HGOPMATUBHBI ISl BPEMEHHBIX PSIIOB?
Kak chopmynnpoBatk BEIBOABI 110 pe3yJbTaTaM MOJSIUPOBAHUS?
Kakue ommOku yaiie Bcero BO3HUKAIOT MPH 3aIIUTe IpoeKTa’?
Yo Takoe BOCIIPOM3BOAMMOCTD BBIUMCIUTEIBLHOTO SKCIIEPUMEHTA?
Kak aprymenTupoBaTh BbIOOp Mosienu?
Kakue orpannueHust He0OX0MMO yKa3aTh B OTUETE?

Kakne kprurepuu CBUIETENBCTBYIOT O TOTOBHOCTH MTPOEKTA K 3aIuTe?

. Kakue Bompocs! crout 3aath cebe nepe GuHAIBHON Mpe3eHTauei?

IIpumepHoe onncaHue KpUTEpHeEB K NMPOEKTY

dopMar NpoeKTa

[TpoekT mpencraBisieT co60i HAYYHO-TIPUKIAIHYIO pa3padO0TKy peUIeHHs sl CHCTEMBbI
«YMHBIN JOM», BKITFOHAIOIIYIO:

DNEeKTPOHHBIA JOKYMEHT



e IOCTAHOBKY UCCIIEIOBATEIILCKON UM MHKEHEPHOU 3a/1auu;

e cOOp M aHANN3 JaHHBIX (JATYUKHU, COOBITHS, SHEPrONOTPEOICHHUE U JIp.);

e pa3paboTKy anroputma (npaswia, ML-monens, mporao3upoBanue, RL u ap.);
e TECTHPOBAHHE UM MOJICIIMPOBAHNE PAOOTHI CHCTEMBI;

e OIICHKY 3((EeKTUBHOCTH;

e MIOATOTOBKY OTYETA U MPE3EHTAIUH.

HpOCKT MOXKET 6BITB WHIUWBUAYAJIbHBIM WUJIKM KOMAaH/IHBIM.
Kpurepun noarorosku u ouenuBanus (0—10 6as10B)

Ouenka dpopmupyetcs 1o 5 kpurepusiM (1o 0—2 6asura KakIbii).

[TocranoBka 3aaun U apxuTekTypa pemenus (0—2 6amna)

2 6anna — uétko copmynupoBaHa npobdiieMa (Harnpumep, ONTUMHU3ALIHS
SHEPromnoTpedsieHus1, 6€301MaCHOCTh, AaBTOMATH3AIH), OMUCAHA APXUTEKTypa CUCTEMbI
(1aTYMKH, KOHTPOJUIEPHI, AITOPUTMBI), OIIPEICICHBI I U METPUKHU.

1 6as11 — 3a1a4ya chopMyIupoBaHa YACTUYHO, APXUTEKTYpa OMMCaHa TOBEPXHOCTHO.
0 6a/110B — OTCYTCTBYET U€TKasi IOCTAHOBKA 33JIa4H.

Pa6ota ¢ nanasiMu u anroputm (0—2 Gasmia)

2 faJ1a — KOPPEKTHO BHITIOJTHEH cOOp/CUMYIISALINS JAaHHBIX, TPOBEICHA OYHCTKA U aHAIIH3,
peann3oBaH airoput™ (npasuia, ML, nporaosupoBanue u T.11.).

1 6a1 — nanHbie 06paboTaHbl YACTUYHO, AITOPUTM PEATM30BaH YIPOIIEHHO.
0 0a/1J10B — OTCYTCTBYET aHAJIU3 JAHHBIX WJIH aJITOPUTM.

MonenupoBanue u TectupoBanue (0—2 Oana)

2 fajs1a — MPOBEJICHO TECTUPOBAHKE WIIM MOJICITUPOBAHHE, OIIEHEHA YCTOWYHBOCTD
paboThl CUCTEMBI, MPEACTABICHBI METPUKHU KayecTBa.

1 6aJ1 — TecTUpPOBAaHNE OTPAaHUYEHO, METPUKH MPEACTABIEHBl YACTUYHO.
0 6a/1710B — TECTUPOBAHKUE OTCYTCTBYET.

WuTepniperanus v npakTudeckas 3HaunMoctb (0—2 Oasia)

2 6ajs1a — pe3ynbpTaThl MHTEPIIPETUPOBAHBI, IOKA3aHa MPaKTHUECKas LIEHHOCTh (3KOHOMUS
SHEpPruH, MOBBILIEHUE 0€30M1aCHOCTH, YA00CTBO), YKa3aHbl OTpaHUUEHUSI.

1 6as11 — MHTEpHpeTanus YacCTUYHasl, IPaKTHYeCcKas 3HAYMMOCTh HEI0CTaTOYHO 00OCHOBAHA.
0 6a10B — OTCYTCTBYET aHaIU3 3P (HEKTUBHOCTH.

KauectBo oTtuéTa 1 3amura npoekra (02 Oanna)

2 fajsa — TIOTUYHAs CTPYKTYpa OT4ETa (BBEICHHUE, METO/IBI, PE3YIIbTAThI, BBIBOJIBI),
KOPPEKTHAasi TEPMUHOJIOT U, YBEPEHHBIE OTBETHI HA BOIPOCHI.

1 6an1 — CTpyKTypa YaCTUYHO COOJTIOICHA, OTBETHI HEMOJIHBIE.
0 6a/1510B — OTUET HECUCTEMHBIH, 3aIuTa ciaadas.
IlIkaja nepesoaa 6aJ1710B

BAJLJIBI OLEHKA

9-10 OTiIyHO

7-8 Xoporro

5-6 Y 10BAETBOPUTETHLHO
0-4 He 3aurteno

IIpoekT cunTaeTCA HE3AUYTEHHBIM, €CJIN:
e OTCYTCTBYET PEAIIM30BAHHBIN AJITOPUTM HUIIU MOJEIIb;

e HEeT aHanu3a 3(EeKTUBHOCTH;

DNEeKTPOHHBIA JOKYMEHT



e BbISIBJICH I1JIaruar,

 OTCYTCTBYET COOCTBEHHast paboTa C JAaHHBIMH WM MOJICIIMPOBAHUEM.

3amanus AJ151 NPOMEKYTOUYHOM ATTECTANUM 10 JUCHMILIMHE (MOTYJII0)

MaTeMaTHYECKOW MOJIEH peabHOTo Mporecca?

MIePEMEHHBIMH C TTOMOIIBIO
(hopMaITbHBIX BBIPAYKCHHIA

Ne [Bagmanme OtBer KomMmnerenmus
n/m

1 |Kakoii MpHHIIUIT PEryIHPYET MOBEICHUE Co0butoieHIEe HOPM YK-1
HCCIIEAOBATENIS TIPH BBITOJIHCHHH HAYIHOTO YeCTHOCTH, 00BEKTUBHOCTH K
rnpoexTa? OTBETCTBEHHOCTH

2 [UTto HEOOXOAMMO MCIIOIB30BATE IS TOUCKA ABTOpUTETHBIE 0a3bl TAHHBIX VK-1
MTOCTOBEPHBIX HAYYHBIX MyOJIMKAIUN TI0 33 JaHHOH C PELICH3UPYEMbIMU
Teme? MaTepHaTaMu

3 [Uro mo3BoIsIeT 0XapaKTepru30BaTh pa3opoc ITokazaTenb, oTpaXkaronuuit YK-1
3HAYCHUI BOKPYT CPEIHEI0 YPOBHS B HA0OPE CTEICHb U3MEHUYMBOCTH
TaHHBIX? HaOIIOIeHUI

4 Kaxoit MeTOI IpUMEHSICTCS] Ha Ha4aTbHOM dTaIe BusyansHoe nipejcTaBieHue YK-1
aHaJIM3a IS BBISIBJIICHUSI CTPYKTYPBI M OCOOCHHOCTEH| W M3yUYCHHE paclpeIeICHHs
TaHHBIX? 3HAUCHUI

5 |Kakoe CBOWCTBO BPEMEHHOTO psijia YKa3bIBaeT Ha Y CcTOWYMBOCTD CPEJTHETO, YK-1
ITOCTOSTHCTBO €I'0 CTATUCTHICCKUX XapaKTEPUCTHK BO JIACIICPCUU U IPYTHX
BpeMeHH? [apamMeTpoB

6 to HEoOX0aMMO OOPMUTH MEPET HAYaIOM [TuceMeHHOE ONUCaHUE LICIH, YK-2
[peaNn3anuy HayqYHOTO TIpoeKTa? TANOTE3BI U CIIOCO00B €é

MIPOBEPKHU

7 YTO orpaHMYMBAET BBIMOJIHEHHUE 33/1a4H 110 BpEMEHHU Y cTaHOBIEHHBII CPOK YK-2
B paMKax MpoeKTa? 3aBepIiIeHHs PadOThI

8 [Kakoii aTan HEOOX0IUM JIJIsl IPOBEPKU Paznenenue unpopmaiiyu Ha YVK-2
A (HEeKTUBHOCTH MOJIETH HA HOBBIX JTAHHBIX ? 4acTH /Uit O0yUeHUs U

MOCJICTYIOIIETO
TECTUPOBAHIS

9 Kakoii moaxo/ UCTIONB3YeTCs IS MOAESITUPOBAHUS Onucanue TUHAMUAKHA VK-2
MPOIIECCOB, B KOTOPBIX OYIyIlee COCTOSHUE 3aBUCHT CUCTEMEI 0e3 yuéTa
TOJBKO OT TEKYIIETO? MIPEABICTOPUH

10 Yo mo3BOIISIET OMKUCHIBATH CKPBITHIE COCTOSTHHS Mogenb, CBS3BIBAIOIIAS VK-2
CHCTEMBI Ha OCHOBE HAOIIOMaEMBIX JAHHBIX ? HEHAOII0JaeMbIC COCTOSTHUS C

U3MEpPSIEeMbIMU CUTHAJIAMU

11 Kakoif MeTO UCITOIB3YETCS ISl OIICHKH TToyicuéT 9yacTOTHI ITOSIBICHUS OIIK-1
BEPOSTHOCTH HACTYILUICHHUS COOBITHS HAa OCHOBE COOBITHS B UMEIOIIUXCS
HaOJIroIeHn? JMAaHHBIX

12 Yro HEoOXOMMMO CAENATh ISl [IOCTPOCHUS Ornucatb 3aBUCUMOCTH MEKY) OIIK-1

DNEeKTPOHHBIA JOKYMEHT




Ne [3aganue OTtBer Komnerenuus
n/m
13 Kakoii moaxo NPUMEHSIETCS sl IPUOIMKEHHOTO Hcnonns3oBanne OIIK-1
[PEIICHUS] YPAaBHCHHMIA C TIOMOIIBIO0 KOMIIbIOTEpa? UTEPALMOHHBIX PacuEToB C
3a/IaHHON TOYHOCTBIO
14 Kaxoii cioco0 ucnoiabp3yeTcs A TOYHON Onucanne ycIoBHiA, IK-1
(hopMyTMpOBKY HAYYHOW 3aa9n? TpeOOBAHMHA U 0KHIAEMOTO
pe3yibTaTta Ha GOpMaTbHOM
SI3BIKE
15 Yto HeoOXOoAMMO CAENATH IS IPOBEPKH CpaBHHTH pE3yNbTAT C IIK-1
KOPPEKTHOCTH pelIeHHs 3a1a4n? WCXOHBIMU YCIOBUSAMU U
MIPOBECTU aHAIN3

DNEeKTPOHHBIA JOKYMEHT
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