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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas nporpamma aucuuniauasl (Monyns) «Hayunas ctynus. Ctparerust ynpasiieHUs
KaJpoOBOH TUHAMUKOI» COCTaBI€Ha B COOTBETCTBUM C (peepaibHbIM TIOCYAapCTBEHHBIM
00pa3oBaTebHBIM CTAaHIAPTOM BBICIIETO 00pa3zoBaHus — OakanaBpuar no HampasieHuio 02.03.01
«MaTemaTuka U KOMIIBIOTEPHbIE HayKu», Mpopuib «MaremMaTuka U KOMIbIOTEPHbIE HAYKHY,
YTBEP)KICHHBIN MpHKa3oM MMHUCTEpCTBA HAyKd M BbICIIEr0 oOpa3zoBanus Poccuiickoi
®enepanun Ne 807 ot 23.08.2017 rona.

N3yuenne aucummiuHel (Monyis) «Hayunas ctynus. Ctparerust ynpaBiIeHHs KaJpOBOMN
JUHAMUKOI» SBISETCSI OCHOBOW M3y4YEHHUs NPUHLMIIOB U METOJOB HAY4YHOI'O HCCIIEJIOBaHMS.
JucuuminHa (MOyJb) pa3BUBAET AHATUTHUYECKOE U KPUTUYECKOE MBIIUICHUE, YTO SBIISETCS
Ba)KHBIM HaBBIKOM JIJIsl PEIIEHUS CJIOXKHBIX 33]a4 B pa3IMUHBIX cepax.

MecTo JTUCUMIIIIMHBI (MOXYJIS) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Hacrosimas nucnumniHa (MOIyJb) BKIIOYCHA B YISOHBIH IJ1aH 1O MPOTrpaMMe TOITOTOBKU
OakanaBpuata no HampasieHuto 02.03.01 «MaremaTuka U KOMIBIOTEPHBIE HAyKH», MPOodUib
«MareMaTiKa 1 KOMITBIOTEpHBIC HAYKH» U BXOJIUT B BApUATUBHYIO YacTh bioka 1, hopmupyemyro
Y4aCTHHUKaMU 00pa30BaTEIbHBIX OTHOLIEHUHN KaK AUCIIUIUIMHA 110 BEIOOPY.

Jucnunnuza (MOAy/b) JOCTYITHA K u3ydeHuto Ha 1, 2, 3 unu 4 kypce ¢ 1 nmo 8 cemecTpsl Ha
BBIOOD.

Heap u3ydyeHuss AMCHUIJIMHBI (MOAyJs): B (GOPMUPOBAHWM TOHHMAHUS OCHOB U
MPUHIIMIIOB HAYYHOT'O UCCIIEIOBAHMUS.

3agaum u3y4yeHus TUCHUILIMHBI (MOYJIs1):

— OCBOUTDH OCHOBBI HAYYHOTI'O UCCJICAOBAHUA U HaquOﬁ KOMMYHUKAIINH,

— Hay4YuTbcs (GOPMYIHPOBATH M PEATU30BBIBATH UCCIEAOBATEIBCKUE 3aaUH;

— OCBOUTH METOJABl MAIIUHHOTO OOyYeHHUs MJid pELUIeHUS MNPUKIAJHBIX U
UCCJIEIOBATENbCKUX 3aj1ay;

— chopmMupoBaTh HABBIKM aHAJIN3a JAHHBIX 1 KOMaHIHON MCCJIEI0BATEIbCKONU PAOOTHI.

B pe3yabTare 0CBOCHUSI AUCHHMILIMHBI (MOAYJIs1) 00y4AIOUIUIAICS 10JI2KEH

3HamMb:

— OCHOBHBIC MPUHIUIIBI U MECTOAbBI HAYUYHOT'O UCCICIOBAHUSA;

— HAY4YHYIO 3TUKY U €€ IIPUHIHUIIBL;

— CTaHAapPTHBIC aJITOPUTMbI MAIIMHHOT'O O6y‘-ICHI/I$[;

— TIOCJIEI0BATEIbHOCTD IIaroB MPU HAaIMCAaHWU HAYYHOU CTaThU;

— 0a3bl JaHHBIX HAYYHOU NMEPHUOJUKUA U OCHOB HAYKOMETPHH;

ymemp:

— paboTaTh C Hay4YHOW JIMTEPATypOH: TOUCK, aHajIu3, OIIEHKa JIOCTOBEPHOCTH
HMCTOYHHUKOB;

— ¢opMynupoBaTh HAYYHBIE 33JIa4H U OTPEENATh METOJIbI UX PEIICHHS,;

— aHaJM3MPOBATh U OLIEHUBATH JOCTOBEPHOCTh HAYUHBIX PE3YyIbTaTOB;

— paboTaTh CO CTaHAAPTHBIMU U MPOABHHYTHIMU ML-anroputmamu;

— TMHCaTh HAY4YHbIE CTAThU;

— Y4YacCcTBOBAaTh B KOHTECTax 11O MalllMHHOMY 06yqumo;

— paboTaTh B KOMaH/ie HaJl PEIICHHEM HCCIIeIOBATEIBCKHIX 3a/1a4;

enademp:

— HaBBIKOM KPUTHYECKOTO MBILIUICHHUS U aHAJIN3a HAYYHBIX JAHHBIX;

— HaBBIKOM IIOMCKa, aHaJIM3a U OLEHKH JIOCTOBEPHOCTU HAYUYHBIX UICTOYHUKOB;

— HaBBIKOM IOCTPOCHMSI MOJIesiel (PM3UIECKUX MPOIECCOB,;

— HaBBIKOM pEIlIEHUS 3a7a4 B YCIOBHUSIX COPEBHOBATEIHHOT'O MAIIIMHHOTO O0yUEHUS;

— HAaBBIKOM IIPOBCACHUA HAYYHOI'O UCCIICAOBAHUS 110 BBI6paHHOI7I TEMCE.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyemble B pe3ylibTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) TpU
IPOBE/ICHUH Y4EOHBIX 3aHATUH B (popMe KOHTAKTHON pabOThl 00YYaOLIUXCS € MeJarorn4ecCKuMu
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHON PabOThI 00yUYarOIIUXCA .

Komnerenuus Conep:xanue Nuaukarop IlepeyeHp MJIAHNPYEMBIX Pe3YJbTATOB
KOMIIETeHIIH U KOMINETEeHIMH | o0y4eHHus Mo JUCHHUILIMHE (MOAYJIIO)
VK-1. Crioco0eH OCyIIeCTBIISATh VK-1.1. 3HaeT MeTOAbI IOKUCKA U aHaJIN3a
MIOUCK, KpUTHYECKHI WHPOPMAaLUK B 00JIACTH aHATIUTUKY,
aHaJIN3 U CHHTE3 OCHOBHBI€ TTPUHIIUIIEI KPUTHYECKOM
nH(GOPMAITIH, TPUMEHSTh OIIEHKH UCTOYHUKOB HH(pOPMALINN 1 UX
CHUCTEMHBIH MOIXOM AJIS peNeBaHTHOCTH
pEeIIeHus TOCTaBICHHBIX YK-1.2. YMeeT KpUTHUECKH OIICHUBATD
3amaq WMCTOYHUKY HH(POPMALINN U
CHUHTE3MPOBATh JaHHBIC U3 PA3INYHBIX
WCTOYHUKOB ISl PELICHUs 3a]ad,
MIPUMEHATH CUCTEMHBIH MOIX0J] K aHATTN3Y
Y PEUIeHUI0 KOMIDIEKCHBIX MPOo0IIeM
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 3a1a4, OCHOBHBIE METO/IBI U
BEIOMpATh ONTHMAThHBIE MTOIXOJI6I K OTIPEICTICHHIO KpyTa 3a1a4
CHOCOOBI MX peIICHHS, YK-2.2. YMeer onpeaesaTe Kpyr 3a7a4 B paMKax
UCXOJISl U3 JICHCTBYIOIINX MOCTaBJIEHHOH 11eJIH, BEIOUPATh
MIPAaBOBEIX HOPM, ONTUMAJbHBIE CTIOCOOBI PENIeHHS 3a/1a4,
UMEIOIINXCS PECYpPCOB U YYUATHIBAsI UIMEIOIITUECS PECYPCHI U
OTpaHUYECHUI OIPAHUYECHUSA
YK-2.3. NmeeT npakTU4eCKUi ONBIT TPUMEHEHUS
3HAaHWH O IPABOBBIX HOPMaX M PECypcax B
PEAbHBIX CUTYAIHSIX, pa3paboTKH U
peanu3alry peuieHnid B COOTBETCTBUU C
YCTaHOBJICHHBIMH OTPaHHYEHUSIMH
OIIK-1. Crocoben OIIK-1.1. 3HAaEeT OCHOBHBIE KOHIICTIIMY U TEOPUU B
KOHCYJIbTUPOBATH U 001acTH MaTEeMaTHYECKOTO aHAIN3a U
UCIIOJIb30BaTh CMEXHBIX JUCIUIUTUH; METOABI H
dbyHIaMeHTaTbHBIE MTOJIXOJTBI, UCTIOIb3YEMBIE B PA3IIMIHBIX
3HaHUA B 001aCcTH 00acTsIX MaTeMaTHKu
MaTeMaTH4eCKOro OIIK-1.2. YMeeT NpUMEHATh MaTEMaTHUECKUE
aHan3a, KOMIJIEKCHOTO U METOJBI JUIS PEIICHUS
(YHKIIMOHAIEHOTO npodecCHOHANBHBIX 3a1a4
aHaM3a anredpsl,
AHATUTUYECKON OIIK-1.3. HmeeT npakTU4eCKHid OTBIT Pa3pabOTKu U
TeOMETPUH, peaim3anud MaTEMaTUYCCKUX MOJeJIeH B
i depeHIaTbHOI mpo(heCCUOHAIBHOM IeTENbHOCTH
TEOMETPHH U TOTIOJIOTHH,
IuQQepeHInanbHbIX
YpaBHEHUH, TUCKPETHON
MaTeMaTHKH U
MaTEeMaTHYECKOMN 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. Oo06agaer 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 JIEeSITEIIbHOCTH B MaTeMaTHKE U
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
coryiacoBaHUH TpeboBaHMH ¢ OH3HEC-
TI0JIb30BATEISIMH
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3. Temaruueckuii njiax

Nen/ TpynoeMkocTh, akageMH4YeCKHEe YAChI TKY
n HaunmenoBanue Ounas gpopma (rexymunii
pa3nesna QU CHUNINHBI AyautopHasi pa6ora CaMoCToATeND KOHTPOJIb
(moty.ist) Jdekunn | Cemunappr | KoHTpoIb Hasi padoTa ycleBaeMocTH)
1 BBoanas nekius 4 12 Jlomarinee
3aJaHHUE,
AyautopHas
pabora
2 Hayunsiii npoTokoa u 4 12 [omamrnee
Hay4Has 3THUKa 3aJaHHUE,
AynuTtopHas
pabora
3 Pabota ¢ JaHHBIMH. 4 12 Jlomarrnee
3aJaHue,
AynuTtopHas
pabota
4 0O0630p UTEPATYpHI 4 12 HomarmrHee
3aJaHue,
AynuTtopHas
pabota
5 [IpomexyTouHbIe 4 12 HomarmrHee
pe3yNbTaThl 3aJaHue,
AynuTtopHas
pabota
6 WuTepmperamnus 4 12 HomarmrHee
pe3yJbTaToB 3aJaHue,
AynuTtopHas
pabora
7 OunHamU3aIuUsg NpoeKTa 6 12 Homarmrnee
3a/laHue,
AyautopHas
pabora
3auem c OYeHKOll IIpoext
Hmozo: 30 84
Obvem oucyunaunovt (Mooyns) 114
(6 ak. u.)
Obvem Ooucyunaunvt (Mooyns) 3
(6 3au. ed.)
4. CopepxxaHue TUCHUILIHHBI (MOTYJIS)
Nen/m HaumenoBanue paziesa ConepxaHue TUCHUNIHHBI (MO1YJIs1) IO TeMaM
AUCHUIJIMHBI (MOLYJIs1)
1 BBoaHas nekuust Jlexnus ¢ onMcaHueM M MOCTAHOBKOM 3a1auul
2 Hayusnslii IpoTOKONI U Hay4Has Hayunas nepuoaunka. Buapr Hayunsix pabot. Haydnas stuka.
JTHKA bubmuorpaduueckue 6a3bl JaHHBIX
3 Pabora ¢ naHHBIMH. Jlexuus npo CIIIIP, BI cuctemsl. U3ydeHne NCXOIHBIX TaHHBIX.
Pa3Benounslii aHaIM3, NOAroToBKa npoTtoTuna. [IpenodpadoTka
nanHbiX. Knaccudukarms. OneHka, ycTod4uBoCTh. JlopaboTka
nportotuna. Pa3dop pemennii mpoToTuna
4 00630p auTEpaTYpHI [Ipe3enTauus u 00CyX/IeHHE HAYUHBIX CTaTeH IO TeMe 3aJauu.
5 IIpoMexyTouHBIE PE3YIbTATHI Oborainienue JaHHBIX, OaJaHCUPOBKA
6 HHurtepnperaius pe3yinbTaToB IToaroroBka npoToruna
7 DuHaNIM3aLUs IPOEKTa Pazb6op pemenuit monenu. [Ipea3amniiTa HTOTOBBIX PE3YJIBTATOB
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pPacHpoOCTPaHsIEMOro IMPOTPAMMHOTO OOECHEeYeHHs, BKJIIOYas TPOAYKTHl OTEYECTBEHHOTO
IIPOU3BOACTBA.

Kaxaplii cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBI IPEIOCTaBIISIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 3a €T0 IPEICIIaMH.

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

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 o6pazosanue). — ISBN
978-5-534-18527-0. — Texkcr : anekTpoHHbIi // O0pazoBarenbHas miatdopma 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 : snextponHslii // OOpazoBatenbHas 1uardpopma 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. 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 cnoxHbIX 3aa4: Hayka O JaHHBIX U MalIMHHOE 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. — (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 : U3garensctBo FOpaiit, 2025. — 217 c.
— (Bricmiee obOpazoBanue). — ISBN 978-5-534-15184-8. — Tekct : 3neKTpOHHBIA //
O6pasoBarenbHas 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. — Texkct : snektpoHHBI // 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 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 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-TEXHMUYECKON 0a30i, COOTBETCTBYIOILEH
JEHCTBYIONIMM MPOTUBOIOKAPHBIM IIPAaBUJIaM U HOpMaM U oOecreunBarolieil MpoBeIeHne BCceX
BUJOB JUCUUIUIMHAPHOW M MEXIWCIUILUIMHAPHON TOATOTOBKH, IMPAKTHUYECKOW M HAy4YHO-
HCCJIEIOBATENBCKOM paboT 00yyaromuxcsl, IPeayCMOTPEHHBIX Y4€OHBIM IJIAHOM.

[Tomernienust, KOTOpPBIE MPEICTABIISAIOT CO00I 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 CAMOCTOSTENIFHOM pabOThl M OMEILIEHUS U XPaHEHUS U TMPOPUIAKTHUECKOTO
obcimyxuBaHusl yueOHOTo o00opynoBanus. [lomereHns: yKOMIUIEKTOBaHbI CIICIUATIM3UPOBAHHON
MeOeIbI0 U TEXHUYECKHMHU CPEICTBAMH OOYUYEHHsI, CIYXKAIIUMH Ui TPEICTaBICHUS YIeOHOH
uH(popMalu 60JbIION ayIUTOPUH.

W3yuenne qUCUUTUTMHBL (MOZYIA) 00ECTIeYMBAETCS B YIEOHBIX ayIUTOPHSIX, OCHAIICHHBIX

— CTOJIAMH U CTYJIBSIMHU;

— KOMIIBIOTEPHON TEXHUKOII;

— MEXaHWYECKHUMH KaJIbKYISTOpaMHu;

— CIeUHaTu3UPOBAHHBIM 000PYIO0BaHHEM, BKIIIOUAsl JEMOHCTPALlMOHHOE 000pYyI0BAaHUE.

[TomernieHust 151 CaMOCTOSITENIbHON pabO0Thl 00y4YaIOIIUXCsl, B TOM YHUCIIE TPUCTTOCOOTICHHBIC
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. Bbasza mausbix g | T-cnenquanucros https://habr.com
3. Basza gaunaeix ScienceDirect https://www.sciencedirect.com
4. | OdunmanbHbIi caiT MUHUCTEPCTBA HAYKH U https://minobrnauki.gov.ru/

BhICIIEro oOpa3zoBanus Poccuiickoit @eneparn

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
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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

IPOTPaMMHOTO  OOECIIEYEeHHUsI, COBPEMEHHbIC TMpodeccuoHanbHble 0a3bl  JTaHHBIX
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 ynpasJieHus1 6a3aMu TaHHBIX:
Microsoft Imagine (SQL Server) | sapyGexuoe | muuensnonHoe
Cucrembl pe3epBHOro konuposanusi (backup):
Acronis Backup Advanced for HyperV | sapyGexHoe | nuuensnonHoe
CrpaBo4YHO-NIPaBOBbIE CHCTEMBbI:
KoncynbrantlLinoc: 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 3apy0exHOe 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

MeToan4yeckue yKasaHUsA I 00y4arOMMXCS 110 OCBOCHUIO JUCHUILIMHBI (MOAYJIs)

B npouecce nzydenus nucumminsbl (Moayist) «Hayunast ctynust. Ctparerus yrpaBlieHHUs
KaJIpOBOM IMHAMUKOI» B paMKaX TEKYILEro KOHTPOJIS yCIIEBAEMOCTH UCIIONIb3YIOTCS TaKUe BUbI
yueOHOIl paboThl, Takue Kak CEMHHAphl, ayAUTOpHas paboTa, MPOEKT, JOMAIIHWE 3aJaHus, a
TaKXe Pa3JIMYHbIe BUJIbl CAMOCTOSTENBHON Pa0OTHl 00YYAOIUXCs 110 3aJaHUI0 NPENoAaBaTeNs,
HarpaBJIeHHbIE Ha Pa3BUTHE HABBIKOB MPO(ECCHOHATBHOM JIEKCUKH, 3aKPEIUIEHUE MTPAKTHYECKUX
poecCHOHANBHBIX KOMIIETEHIIUN, TOOIIPEHNE NHULIUATHB.
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Cemunap — 310 (hopma yuyeOHOUM IeATETHLHOCTH, MPOBOAUMAs B YY€OHOM 3aBEJEHUU IO/
PYKOBOACTBOM NpCHoJaBatciid, TrAC CTYACHTbBI AKTUBHO Y4YaCTBYKOT B OGCy)KIICHI/IHX,
NPaKTUYCCKHUX 3a/IaHUSX U IPYTUX (popMax B3aMMOJCHCTBHSL.

JIyist ycrienTHoi MOATOTOBKH K CEMUHAPY PEKOMEHAYETCS 3apaHee 03HAKOMUTHCS C TeMOM
3aHSATHS M OCHOBHBIMH MarepHajaMu, 4TOObl MMETh BO3MOXKHOCTh aKTUBHO Y4YacTBOBaTh B
06CY)K[[CHI/II/I. Takke 1mojie3HO IMOATOTOBUTH BOIIPOCHI U UACH JJIA 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 CTYAEHTaM PEKOMEHAYETCS 3apaHee 03HAKOMUTHCS C
TEMOU OOCYXXIEHHs, MPOYUTAaTh HEOOXOAMMbIE MaTepualbl U MOATOTOBUTH BOIPOCHL. BaxkHO
AaKTHUBHO CJIylIaTh M BOBJIEKAThCS B IUCKYCCHUIO, BHICKA3bIBasi CBOM MHEHHUS U apTyMEHTUPYS HX.
[Ipu oTBerax Ha BONPOCHI MPENOJABATENSI CTOUT OBITH YBEPEHHBIM, YETKUM U JIOTUYHBIM,
ONMPAsCh HA U3YYEHHBIN MaTepuall. Takxke MOJIe3HO MOAEPKUBATh IUAJIOr C OJHOKYPCHUKAMU,
9TOOBI 000TaTUTH OOCYXKIACHHUE U PACIIUPUTH CBOU 3HAHUSI.

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

[l ycrienmHon NoAroTOBKY K MIPOEKTY PEKOMEHAYETCS: YETKO OIPENEIIUTD LENH U 3a1a4l
NPOCKTA; COCTABUTh IUIAH PA0OTHI, pa30MB MPOEKT HA ATAIbI C YKa3aHUEM CPOKOB BBITIOJIHEHHUSI
Ka)KJ0r0 M3 HUX; MCIIOJIb30BaTh Pa3HOOOpa3Hble UCTOYHUKU UHPOPMAIMU U UHCTPYMEHTHI JUIS
UCCIICIOBAHHS TEMBI;, PETYJISIPHO MPOBEPSTH MPOrPECC U BHOCUTh KOPPEKTHUBBI B TUIAH, €CIIH ATO
HEOOXOINMO.

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

[Ipu pabore Haj MAOMANIHWUMH 33JaHUSMH BAXKHO BHUMATEIBHO O3HAKOMHUTBCS C
TpeOOBaHUSMHU M CPOKaMU BBITIOJHEHUS. PexoMeHayeTcs pa30uBaTh 3aaHusl Ha ATAllbl, YTOOBI
n30eXkarh TEperpy3kd W Jydlle yCBOWUTh Marepuall. VICroib30BaTh pa3ivdHbIC UCTOYHUKH
uH(pOopMaIiK, BKITI0Yasi yaeOHUKU U OHJIAH-pecypcChl, Al 6ojee rTyOOKOro MOHMMAHUS TEMBI.

Camocmosmenvruas paboma — padoTa CTYJEHTOB, HAIpaBlieHHass Ha YIIyOJIEHHOE
M3YYEHHE OTJIENbHBIX TEM U BOIPOCOB YUYEOHON AUCIMUILTUHBI (MOTYIs).

B miporiecce caMocTosITeNbHOM PabOThI CTYIEHTHI B3aUMOCHCTBYIOT C PEKOMEHIOBAaHHBIMHU
MaTepuaiaMy MPU MUHUMAIIBLHOM yYacTHH MpenoiaBates. 3aJauu CTyJeHTa BKIOYA0T padoTy
C KOHCIIEKTaMu JIEKIu# (00paboTka TeKCTa), MOBTOPHOE M3yUeHUE YUeOHBIX MaTepHAJIOB TIAHOB
U TE3UCOB OTBETOB, U3yUEHHUE JOMOIHUTEIBHBIX TEM, BHIMOIHEHHE yU4eOHO-HUCCIIEeI0BATENbCKUX
3aJJaHUI U IPYTOE.

Cucrema oneHUBaHHA Pe3yJIbTATOB 00y4YeHHS MO JUCHHUIIHHE (MOAYJIIO)

Kpurtepun nosyuyeHusi ypoBHsl M OLleHUBAHUA CPOPMHUPOBAHHOCTH KOMIIETEHUMI 110
aucouuinHae (monyio) «Hayunas cryaus. CrpaTerusi ynpabJjieHHsl KaApOBOil JTHHAMUKOM»

OueHuBaHue YpoOBHS Y4€OHBIX JOCTH)KEHUM, 0Oydyaromuxcs Mo JUCHUIUIMHE (MOIYIIO),
OCYILIECTBIISIETCS B BUE TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH U TPOMEXYTOUYHOM aTTECTaIUH.

IIpome:xxyTouHasi arrecTaumsi 1O JUCIUIUIMHE (MOIYJIIO) OCYIIECTBISIETCS B (opme
3auema ¢ OWeHKOU, TIPU HTOM TPOBOIMTCSA OILIEHKA KOMIETEHIHH, C(HOPMHUPOBAHHBIX 10
JTUCIUIINHE.

Jns oueHMBaHUS TEKYIIErO KOHTPOJS YCIEBAEMOCTH M MPOMEXKYTOYHOM aTTecTaluu
UCTIONB3YETCS JIecATUOAIIbHAS IIIKalla OLIEHWBAHUSA, KOTOpask COOTHOCUTCS C TPaAUIIMOHHOU
NATUOATIIHLHOM IIKAJION CeayonM 00pa3oM, eci MHOE HE YKa3aHo B CUi1a0dyce NUCHUIIINHBL
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HecaTubannbuas IlaTubdannbHas OO0mas xapakTepucTHKA pe3yJibTaTa 00y4eHus
OLICHKA OLICHKA 10 JUCHHUILIAHE (MOYJII0)

10 OtimyHo CTYI[eHT IIOJITHOCTBIO BJIAACCT 3HAHUAMMU, U3JI0KCHHBIMU B

9 OTJINYHO pabodeii mporpaMMme, U TIIyOOKO OCMBICIISIET AUCITUTLINHY.
OH CaMOCTOSITEIbHO M JIOTMYECKH II0CIIEIOBATEIHLHO

8 OmimyHO
OTBEYAET HA BCE BOMPOCHI, AKICHTHUPYS BHHUMaHHE Ha

HanOojIee BaKHOM. YMEET aHalu3UpOBaTh, CPaBHHBATH,
KJIACCU(UIMPOBATh, 00001IaTh, KOHKPETU3UPOBATh U
CHCTEMATHU3UPOBATh M3YYCHHBIM MaTepualn, BBIACISI
KIIFOUEBBIC MOMEHTHI W  YCTaHABJIMBas MPUYUHHO-
CIICJICTBCHHBIC CBs3U. YeTKO (HOpMYyITUPYET OTBETHI,
YBEPEHHO HHTEPIPETHPYET PpEe3yNbTaThl aHAIU30B U
JIPYTHUX UCCIICIOBAHU, & TAKXKE PEIIAET CIOKHBIC 33][a4H.
CTyIeHT XOpoIIo 3HAKOM C METOJaMHU HCCIIEOBaHMS,
HEOOXOJUMBIMU JIJISl TPAKTUYECKOW JICATEIBHOCTH, U
YMEET CBSI3bIBATh TEOPETHUUECKUE ACTICKTHI JTUCIUILTHHBI
(MOyTs) ¢ IPaKTHYECKUMH 33Ja4aMHU.

7 Xoporro CryneHT 00na1aeT 3HAHUSAMU TIPEAMETA TTOYTH B TIOTHOM

Xopormo o0ObeMe pabouell MpPOrpaMMbl M CaMOCTOSITEIBHO,
JIOTMYECKH TTOCIIEJOBATEIEHO U BCECTOPOHHE OTBEYAeT Ha
BCE BONPOCHI, AaKIEHTHPYs BHHMaHHE Ha HanOoiee
3HA4YUMBbIX MOMCHTAax. On YMECT AaHAJIMU3UPOBATD,
CpaBHHBATB, KJIACCU(UIMPOBATD, 0000mIaTh,
KOHKPETHU3UPOBATL MW CHCTEMATU3UPOBATH H3y‘-leHHbH71
Marepual, BBIIGJSAS €ro  KIIOYEBBIE AaCHeKTHl M
yCTaHaBJIMBas MNPUYINHHO-CJICACTBCHHBIC CBA3U.
DOpMyJIMPYET CBOU OTBETHI, YBEPEHHO UHTEPIIPETUPYET
pEe3yJIbTaThl aHAJM30B U APYTUX HCCIIETOBAHHM, a TAKKE
pemaeT CIOXKHBIE CHUTyalnnoHHBIE 3amadu. CTymeHT
XOpOLIO  3HAaKOM C  METOJaMH  HCCIIEIOBAaHUS,
HEOOXOANMBIMU JUISl TPAKTHYECKOW JEATeNbHOCTH, WU
YMECT CBA3BIBATH TCOPETHYCCKHUE ACIICKTHI MPEAMETa C
MPAaKTHYECKUMH 33/1a49aMH.

5 YnoenerBopurensHo| CTyaeHT oOiagaeT 6a30BBIMHU 3HAHUSMHU 110 TUCITUTLTNHE

4 VoBneTBopuTenbHO | (MOIYJIO),  HO  WCHBITBIBACT  TPYAHOCTH  TIPH
CaMOCTOSITETIPHBIX OTBETAX M HCIOJb3YET HETOUHBIC

(dhopMynupoBKU. B X0/1€ OTBETOB OH JIOMyCKAaeT OMHUOKH,
Kacaromuecs CyTd BonpocoB. CTyJIeHT ClIOCOOEH periaTh
TOJILKO CaMbl€ TPOCTBIE 3aJa4d M BJIaJCeT JIWIIb
MUHUMAaJIbHBIM Ha0OPOM METOIOB HCCIIEIOBAHHUA.

3 He cnaun CryneHT He oOBJagen oO0s3aTebHBIM MHUHUMYMOM

He cllaH 3HAHUH I10 npeaAMETy U HE MOXKET OTBECTUTH Ha BOIIPOCHI,

He cian JaXXe eClTh TIPeroJaBaTellb 3aJaeT JOMOJHUTEIHHBIC

HaBOJISIIIIME BOIIPOCHI.

Jucnunnuna (Moaynb) «Hayunas cryaust. CtpaTerus ynpapieHHUs KaApOBOW TUHAMUKOMN»
OLIEHUBAETCS CIEAYIOIIUM 00pa3oM:

DNEeKTPOHHBIA JOKYMEHT



AKTHBHOCTH Bec Onucanmne

AynutopHas pabota | 15% | AKTHBHOE yyacTue B CEMHHApax: OTBETHI Ha BOMPOCHI IPENOAaBaTENs 1
y4acTHe B TUCKYCCHH

Homarmnee 3amanue | 35% | Habop 3aganumii o TeMaM HeaeIu

3a4eT c OLEHKOM 50% | IIpoekT — mpe3eHTaIus pe3yIbTaTOB UCCICOBAHUS IO JUCIIUTLIINHE
(MoyIIO)

HroroBass omenka mno jaucuumiaubHe (moaynw) «Hayuynas crygusa. Crparerus
ylpaBJieHUs KaJpPOBOH JUHAMMKOI» BBLICTABJISETCS MO0 HAKONMHUTEJILHOH omeHke: «0,35 X
cpenHee 3a ayauTopHyr pabdory + 0,15 X cpemnee 3a momamiHee 3amanue + 0,5 X 3ager ¢
OILICHKOM».

Texkymmii KOHTPOJIb YCII€BA€MOCTH 00YUYAKOIIHUXCS 10 JUCUUILINHE (MOTYJIIO0)
IIpumepHbIe JoMALIHUE 3aJaHUS
Jlomamnee 3aganue 1

IlocranoBKka 3a7a4u, HAYYHbIH POTOKOJI M padoTa ¢ JaHHBIMU

1. ChopmynupyiiTe HAyYHYIO THIIOTE3Y U IEJIA UCCIICIOBAHMSI HA BEIOPAHHYIO BAMH TEMY.

2. Onpenenute 00BEKT U MIPEAMET UCCISIOBAHUS, OTTUIINTE HX.

3. CocraBbTe IJIaH HAYYHOTO MPOTOKOJIA JJIsI BAIIETO MUCCIICOBAHUS, BKIIOYasi OCHOBHBIE
paszebl.

4. OnumuTe OCHOBHBIC MPHUHIIUITBI HAYYHOW ITHKH, KOTOPHIE HEOOXOIUMO COOJIIOIAThH B
BallleM HCCIEI0BaHNH.

5. [IpoBemuTe cOOp W MPEABAPUTEIBHYI0 00paObOTKYy HEOOJbIIOro Habopa (U3NIECKUX
JMaHHBIX (HampuMep, W3MEpPEeHHs] TeMIepaTypbl, AaBIE€HUS M T.1I.), OMHIIUTE HCTOYHUKU
BO3MOKHBIX OIIHOOK

Jlomaminee 3aganue 2

CraTucTuyecKkue MeTobl 1 OCHOBBI MAIIMHHOTO 00y4eHHUs

1. PaccuuraiiTe OCHOBHBIE ONUCATEIbHBIE CTATUCTUKY (CpeiHee, MeInaHa, IUCIepCHs) s
3a/laHHOr0 Ha0Opa JaHHBIX.

2. IlpoBenuTe MPOBEPKY I'MIIOTE3 C MCIIOJIb30BaHUEM t-TeCTa WU JAPYroro KpUTepus Uis
CPaBHEHHUSI IBYX BbIOOPOK.

3. IocTpoiiTe mpoOCTyrO JIMHEHHYIO pPErpecCHOHHYI0 MOJENb Ha INpUMepe JIaHHBIX U
UHTEPIPETUPYNUTE KOAPPULIUEHTHI.

4. OnumuTe pasiIuyusg MEXIY KOHTPOJIMPYEMBIM U HEKOHTPOJIUPYEMBIM OOyueHHEM,
MPUBEANTE IPUMEPHI 3a]1a4 JUIsl KaXKJI0T0 THIIA.

5. BeiOepuTe 1 KpaTKO ONMUIIUTE TP aJrOpUTMa MALIMHHOTO O0Y4eHUs, X Ha3HauUeHHE U
00JyacTu MPUMEHEHHUS.

Jdomamnee 3aganue 3

Ounenka Mojeeli, HHTepNpeTalUs Pe3yJIbTATOB U MOAr0TOBKA MPOEKTOB

1. Paccuuraiite 1 HHTEPIPETUPYHTE METPUKH KaduecTBa MOJIEIH (TOUHOCTH, MOJHOTA, F1)
JUTSL 3a/IaHHBIX PE3yJIbTaTOB KIaCCHU(PUKALIUU.

2. IlpoBenuTe Kpocc-BAIUAALMIO ISl IPOCTOM MOJIENN U MIPOAHAIUZUPYITE PEe3yIbTATHI.

3. OnumuTe MeToAbl YIY4YIICHUS MOJEICH, TMNPUBEAUTE MPHUMEPHl PUMEHEHHS
TUIIEpIIapaMEeTPUIECKOrO TIOHUHTA.

4. Ilpoananu3upyiiTe Hay4dHbIH pe3yibTaT (HampuMep, U3 OMyOIMKOBAaHHOW CTaTbU WIIU
COOCTBEHHOT'0 IKCIEPUMEHTA) U CHOPMYIUPYNUTE BHIBOJIBI.

5. CocTaBpTe IUIaH MOJATOTOBKM (PUHAJIBHOTO MPOEKTa C HCMOJIb30BAaHUEM BBHIOPAHHOTO
ITOPUTMA MAITMHHOTO O0YYEHHs1, BKJIIOUas ATarlbl cOOpa JaHHBIX, 00y4EHUsI MOJIENH, OLEHKH U
IPE3EeHTAlMU PE3YJIbTaTOB.

DNEeKTPOHHBIA JOKYMEHT



IIpumepHbIe 3a1aHUA ISl AYAUTOPHOI PadoThI

BBoanasi Jieknusi (IOCTAHOBKA MCCJIE10BATEIbLCKO 3a1a4H)
B uém oTnnuune nccneaoBaTenbCKoi 3a1aun OT TPUKIATHON?
Kaxkue snemeHThI 1oJKHA COIepkKATh KOPPEKTHAS TOCTAHOBKA HAYyYHOU 3a/1aun’?
UYTo Takoe runoTe3a UcCcie10BaHus?
Kakue kpurepun nenaroT runoTesy npoBepsaeMoit?
Uro Takoe 00bEKT U IpeaMeT HCCIe10BaHus?
Kaxkue Turbl JaHHBIX MOTYT UCTIOJIB30BaThCS B UCCIIEIOBAHUU?
Kakue pucku BOZHUKAIOT MPU HEKOPPEKTHOU (HhOPMYIIUPOBKE 3a1a49u?
UYro Takoe MeTpuka kauectsa B ML-3anaue?

©ooNo R WNRE

. Kakue orpannueHust HeoOX0AUMO yUUTBIBATh NP IOCTAHOBKE 3a1a4n?
10. B uém poiib BOCIIPOM3BOAUMOCTH HCCIEI0BAHUA?
Hay4Hblil NIPOTOKOJI M HAYYHAS ITHKA
UYro BKItOUYaeT B ce0si HAYYHBIH MTPOTOKOJ UCCIICAOBAHUS?
Kakwue cymiecTByroT BUbl HAyYHBIX yOIHUKaINii?
Yro cumTaeTcs 1mjaaruaTtoM B HaydHOU padore?
B uéM npuHIMNMaIbHOE OTINYHE PELEH3UPYEMBIX )KYPHAJIOB OT HEPELIEH3UPYEMbIX ?
Yro takoe nMnakT-(axkrop?
Kakue ocHoBHBIE Onbnrorpadudeckrue 6a3pl JaHHBIX BBl 3HaeTe?
B uém 3akimogaeTcsi IpUHIKI JOOPOCOBECTHOCTH B HAYYHOH 3THKE?
UYro Takoe KOH(IUKT HHTEPECOB B HAYYHOW MyOnuKanumn?
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. Kakue TpeboBanust mpeapsBIIstoTCs K 0)OPMIICHUIO CCHUIOK?
10. ITouemy BakHA perUIMKAIIMsI PE3yJIbTaTOB B HayKe?
Pa6ora ¢ nanusivu (CIIIP, BI, anann3, ML)
Yro takoe CIIIIP (cucrema nmoaaep kK1 NPUHATUS pelIeHuil)?
B uém oTiinune Bl-cucteM OT KITaCCHYECKUX aHATUTHYECKUX MHCTPYMEHTOB?
Urto BKiIIOYAET pa3BeouHbIN aHaMu3 JaHHBIX (EDA)?
Kaxue metoas! npeoOpabOTKH AJAHHBIX MPUMEHSIOTCS Yallle Bcero?
Yro Ttakoe qucOanaHc kinaccoB?
Kakue MeTosbl uCcroNb3yroTCs 1 6aJaHCUPOBKU JAHHBIX ?
Kakne MeTpuKku NpuMeHsI0TCs A1 OLEHKU KITacCU(PUKAIIMOHHBIX MOJIeNIei?
UYro 03HauaeT yCTOWYUBOCTh MOAEIN?

©ooNo R WNE

. YUro Takoe nepeoOyueHue?

10. Kaxkwe mraru Brirogaet qopadbotka mpororura ML-monenn?
O030p JuTEpaTYpBHI

B uém nens npoBenieHus 0630pa auTeparypsi?

Kakue xpurepun ucnonb3yrores Ui 0TOOpa Hay4HbIX cTaTei?

Urto Takoe cucTeMaTudeckuii 0030p?

UYem oTiinyaetcs 0030p JIUTEPATyphl OT aHHOTUPOBAHHOTO CIIMCKA HCTOYHUKOB?

Kakue 6a3bl JaHHBIX UCHOIB3YIOTCS /ISl TOMCKA HAyYHBIX CTaTen?

Kak o1leHUTh 10CTOBEpHOCTh HAYYHOU MyOIMKauu?

Yro Takoe WHAEKC HUTUPOBAHUS?

[ToueMy Ba’kHO aHANTM3UPOBATH METO/IbI, UCIIOJIb3yEMbIE B CTAThHAX?

©oNo s WNE

Uto Takoe gap B UCCIETOBAHUAX ?
10. Kak KOppeKTHO HHTEIPHUPOBATH PE3YIIBTATHI UY)KUX HCCIIEOBAHUI B CBOIO paboTy?
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IIpomeskyTouHbIe pe3y/ibTaThl. O0orameHue J1aHHbIX U 0aJIaHCUPOBKA
1. Yrto o3HayaeT oOoraiieHue JaHHbIX?
2. Kakue HCTOYHUKHU MOTYT UCIIOJIB30BAThCs JIJIsl 00OTanieHns Habopa TaHHBIX?
3. Uro Takoe feature engineering?
4. Kakue MeToapl 6aaHCUPOBKH KJIACCOB CYIIECTBYIOT?
5. B uém ormimmuue oversampling u undersampling?
6. Uro takoe SMOTE?
7. Kak npoBepuTh, yIy4IINIo JId 00OTalleHHe Ka4eCTBO MOICIH?
8. Kakue pucky BO3HHKAIOT ITPH N30BITOYHOM JI00ABJICHUN TIPU3HAKOB?
9. Yro Takoe yreuka jgaHHbIxX (data leakage)?
1

0. Kakue kputepuu HCHOIb3YIOTCS ISl OLICHKU MPOMEKYTOYHBIX Pe3yIbTaTOB MOACITH?
IIpumepHoe onncaHue KpUTEpHeEB K MPOEKTY

CryneHThl pa3padaThIBalOT IPOTOTHUIT PELICHHS 3a1a4 Kiaccu(pHUKauu (MId perpeccun),
BKJTIOYAIOIITHIA:

e aHAJIM3 UCXOMHBIX NaHHBIX (EDA),

e Ipe100paboTKYy,

e IIOCTPOCHHE MOJICIIH,

e OIICHKY Ka4eCTBa,

e QHAJIN3 YCTOMYUBOCTH,

e TIPEIIOKEHHS IO JOPabOTKE.

I. Kpurepumn moaAroToBKM NpoeKTa

1. [ToctanoBka 3agauu (0—10 GamnoB)

» UEtKo copmynmpoBaHa 1eb ucciaeqoBanus — 4 6anna

o Onpenenena nenepas nepeMeHHas — 3 Oasia

e OGocHOBaH BBIOOP METPUK KauecTBa — 3 OaJia

2. PazBenounsiil ananu3 nanHeix (EDA) (0—15 6annoB)

o [IpoBenieH aHanm3 CTPYKTYpHI JTaHHBIX — 5 0aJIoB

« BrIsiBIIeHBI BBIOPOCHI, TPOMYCKH, AucOamaHc — 5 6auioB

e Crenannl 000CHOBaHHBIE BLIBOJBI — 5 0aJIOB

3. [Ipeno6paboTka nanubix (0—15 GanmoB)

» KoppekTtHas paboTta ¢ mponmyckamu — 5 6ayuioB

» KompoBaHue kareropuaibHbIX MPU3HAKOB — 5 0aJlI0B

e MacmrabupoBanue / HopManu3anus (Ipu He0OXO0IUMOCTH) — 5 0aIoB
4. IToctpoenue npototuna mozaenu (0—20 6annoB)

» BpiOpaH 000CHOBaHHBIN alNroput™M — 5 6aJIIOB

» KoppekTtHas peanuzanus Mmoaenu — 5 6ajioB

e lcnionib3oBana Banuaanus (train/test wim cross-validation) — 5 6amos
« [IpoBenieHO cpaBHEHHE HECKOJIBKUX MoJiesielt — 5 0aisioB

5. Ouenka u ycroitunBocTh Mojienu (0—15 6ammoB)

» KoppekTHO paccunTanbl METpUKU — 5 OaiioB

e [IpoananusupoBana nepeoOy4eHHOCTh — 5 O6aI0B

o [IpoBenén ananu3 ycToiunBOCTH (HampuMep, K IMIyMy WU 1ucbanancy) — 5 6amioB
6. O6oramienue nanubix / Feature Engineering (0-10 6amios)

o JloOaBsieHbI HOBBIE MH(POPMATHBHBIE IPU3HAKU — 5 OaJIIOB

o [TokazaHo BIUSTHIE HOBBIX MTPU3HAKOB Ha KAYECTBO MOJETH — 5 0aJlIoB

I1. Kpurepun 3ammThl NpoeKkTa
1. Ctpykrypa npezentaruu (0—5 6amioB)
e JIOrMYHOCTH U MOCIIE0BATENILHOCTE — 3 Oaia
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e HarmsimHocTh Bu3yanuzanuii — 2 6ania

2. Aprymenranus perienuit (0—10 6amoB)

e OGocHOBaHME BBIOOPA AITOPUTMOB — 5 OAJITIOB
o O6ocHOBaHME MPeT0OPadOTKN — 5 6AIOB

3. OtBetsl Ha Bonpockl (0—10 GayioB)

o [lonumanue orpanudeHuit Moenu — 5 6aioB

o CriocoOHOCTD MPEJIOKUTH ITYTH YIydIllleHus — 5 0aioB

I11. JlonoiHUTEIbHBIE KPUTEPHHU

1. BocripousoaumocTts (0—5 6asioB)

o Ko crpykrypupoBan — 3 Gaiia

e Pe3ynbpTaThl MOKHO OBTOPUTH — 2 Oaiiia

2. Komananas padota (eciu nmpoekT KoMaHHbIi) (0—5 6asioB)

o PaBHOMepHOE yuacTtue — 3 Gania
o CoritacoBaHHOCTB BBICTYIICHUS — 2 Oajuia

HroroBasi cucteMa onleHHBaAHUS
Makcumym: 120 6as10B

[TepeBo.t B OIICHKY:

e 105-120 — oTymuHO

e 85-104 — xoporio

e 65-84 — yIOBIETBOPUTEIIHHO

e MeHee 65 — Tpelyercs qopaboTka

3apanus AJs MPOMEKYTOYHOM aTTeCTAIlUM MO JMCUMILINHE (MOTYJIIO0)

Ne i/ 3anganue OtBer Komnerennus
1 | Kakoit moka3areis MO3BOJIIET OIICHUTh H3MCHCHHE Homns ymenmumx YK-1
cocTaBa IepcoHaa 3a onpeAenEéHHbIN nepruos? COTPYAHUKOB CpeIr
o011el YNCIIEHHOCTH
2 | Uro HE0OXOIMMO TIPOBEPHTH, YTOOBI OTIPEICIIUTD Hannuue He3aBucuMoi YK-1
HaE&KHOCTb UCTOYHUKA HHPOpMALUH? 9KCHEPTHOH OLICHKU
nepe myoJIuKaIuein
3 | Kakoit meTon npuMeHsieTcs AJ1sl TpeIBapUTEIHHOTO AHanu3 OCHOBHBIX YK-1
W3yUYCHHS PacUpeAeIeHNs] U CTPYKTYPhl JaHHBIX? XapaKTEPUCTUK U
BU3YyaJIbHOE
MIpeJICTaBIEeHUE
4 | Yro mo3BonsieT 00beJUHUTH HH(GOPMAIINIO U3 pa3HbIX | BeisiBieHHe 001mux YK-1
HCTOYHUKOB JUISl PELICHUs CI0XKHOM 3a1aun? 3aKOHOMEPHOCTEH 1
CUCTEMHBIN MOAX0]T
5 | Kakoii crtoco6 ucnons3yeTcs ais poBepku HOBoK  Co3gaHue yrpomEHHON YK-2
W7V ¢ MUHIMAaJIbHBIMU 3aTpaTaMH pecypcoB? BEPCHH PEIICHUS IS
TECTUPOBAHUS
6 | Uro HeoOXOIMMO ONPEACTUTh IIepe]] HadauioM Lens, 3apaun, pecypcsl YK-2
peanm3anuu mpoekTa? Y OTPAaHUICHIS
7 | Kakoii pakTop HEOOX0AMMO yUUTHIBATH NP BeIOOpEe | JlocTyIHBIE pecypchl, YK-2

crioco0a pemeHus 3a1aqn?

CPOKHM U TIPaBOBBIE
HOPMBI
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(dhopMasbHYI0 MOJIENb?

WCIIOJIb30BaHUEM
MaTeMaTHYECKUX WITH
JIOTHYECKHX
KOHCTPYKIUI

Ne i/ 3aganue OtBet Kommnerennus
8 | Tlouemy BaXHO aHATM3UPOBATH PE3YIHTATHI TIOCIIE UToOb! BBIBUTH YK-2
3aBEPIIICHUS dTara padoThI? YCHEITHBIC TTPAKTUKH U
yIAYYIIUTh OyayIire
JlelcTBUA
9 | Kako#i MmeToJ HCTIONB3yeTCs JIsl OLEHKH BeposITHOCTH|  [1oAcUY€T 4acTOThI OIIK-1
HACTYIUICHHS COOBITHS HAa OCHOBE HAOIOICHHIA? TMOSIBIICHUS] COOBITHUS B
JaHHBIX
10 | Yto HEeoOxoauMO caenath AJsl MocTpoeHust Mmoaenu | Omnucarb 3aBUCIMOCTH OIIK-1
peanbHOro nporecca? MEXy IEpEMEHHBIMH C
MTOMOIIBIO
MaTeMaTHYECKUX
BBIpaKEHUI
11 | Kakoif mogxon mpuMeHSeTCs TSl PUOIIKEHHOTO Hcrnonp3oBanue OIIK-1
pelIeHus] ypaBHEHUN ¢ TTIOMOIIBIO0 KOMITbIOTEepa? HATEPAMOHHBIX
pacu€roB ¢ 3aaHHOMN
TOYHOCTBIO
12 | Yro mo3BoJIIeT CTPOro 000CHOBATH HCTHHHOCTD [TocnenoBarenpHOE OIIK-1
MaTEeMaTHYECKOTO YTBEPKICHNUS? JIOTHYECKOE
JI0Ka3aTeJIbCTBO
13 | Kakoii crtoco® ncnonp3yercs A TOUHON Onucanne ycIoBHiA, IK-1
(hopMyITMpPOBKY HAYYHOW 3a/1aun? TpeOOBaHU U
0KU/IaEMOTO
pesyibTaTta Ha
(hopManbHOM SI3bIKE
14 | Yto HEoOX0AMMO cAENaTh sl IPOBEPKH CpaBHUTB pe3yJIBTAT C [IK-1
KOPPEKTHOCTH PEIICHHUS 3a1a9n? HUCXOJIHBIMU
YCIIOBUSIMH U TIPOBECTH
aHan3
15 | Kakoif MeToa mpuMeHseTCs JUTs aHaIn3a Or1ieHKa CBA3M Ha T1K-1
3aBHCHUMOCTH MEXJy JIByMsI IEPEMEHHBIMU? OCHOBE COBMECTHOT'O
HM3MEHEHUs 3HaUYCHUH
16 | Yto mo3BossieT nepeBecTy NpakTHIecKylo 3a1a4dy B | Onucanue nporecca ¢ [IK-1
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