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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas mnporpamma gucuuruinHbel (Monyins) «Hayunas cryaus. BerumcnurensHas
OHKOJIOTHS» COCTaBJIEHA B COOTBETCTBHHU C (heiepaibHbIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM
CTaH/JIapTOM BBICIIETO OOpa3oBanms — OakanmaBpuar mo HampasieHuto 02.03.01 «Maremaruka u
KOMIIBIOTEpPHBIE HAayKuW», mpoduis «MaTematuka U KOMIBIOTEPHBIE HAyKU», YTBEPIKICHHBIH
nprka3oM MHHHCTEpCTBa HayKu U BhIciiero obpasoBanusi Poccuiickoit @enepauun Ne 807 ot
23.08.2017 rona.

N3yuyenne aucummiuebel (Monyns) «Hayunas cryaus. BelunciuTenbHas OHKOJIOTHS»
ABIIIETCS. OCHOBOW HM3yuU€HHUs MPUHIUIIOB U METOJOB HAYYHOIO HCCleAoBaHUA. JMCUUILITHHA
(MOI[y.HB) Pa3BUBACT AHAJIMTHUYCCKOC U KPUTUUCCKOC MBIIIIJIICHUEC, YTO ABJIACTCA BA’)KHBIM HABBIKOM
JUTSL pEIICHUS CIIOXKHBIX 33/1a4 B pa3IMYHbIX 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 HAYKW» 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 TOHMMAHUS OCHOB U
MPUHIIMIIOB HAYYHOT'O UCCIIEIOBAHMUS.

3agaum u3y4yeHus TUCHUILIMHBI (MOYJIs1):

— OCBOUTDH OCHOBBI HAYYHOTI'O UCCJICAOBAHUA U Hay‘-IHOI\/JI KOMMYHUKaAIIUH;

— Hay4YuTbcs (GOPMYIHPOBATH M PEATU30BBIBATH UCCIEAOBATEIBCKUE 3aaUH;

— OCBOUTH METOJABl MAIIUHHOTO OOydYeHHUs [ pelIeHHs] NPUKIAJHBIX |
UCCJIEIOBATENbCKUX 3aj1ay;

— chopmMupoBaTh HABBIKM aHAJIN3a JAHHBIX 1 KOMaHIHON MCCJIEI0BATEIbCKONU PAOOTHI.

B pe3yabTare 0CBOCHUSI AUCHMILIMHBI (MOYJIs1) 00y4AIOUIUIACS 10JIKEH

3HamMb:

— OCHOBHBIC MPUHIUIIBI U MECTOAbBI HAYUYHOT'O UCCICIOBAHUSA;

— HAY4YHYIO 3TUKY U €€ IIPUHIUIIBL;

— 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 HAYYHBIC 33JIa4H U OTMPEIENATh 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 KOMaHJI€ 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 pEIIEHUS 3a7a4 B YCIOBHUAX COPEBHOBATEIHHOTO MAIIMHHOTO O0yUYEHUS;

— HAaBBIKOM IIPOBCACHUA HAYYHOI'O UCCIICAOBaHU 110 BI)I6paHHOI71 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 .

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 nHGOPMAIUH B 00JIaCTH aHAJIUTHUKH,
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 3ajad,
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
TOJTYYeHHOH HHDOPMAITHH
YK-2. CriocoGeH ompenensirTs YK-2.1. 3HaeT ACWCTBYOIINE TIPaBOBBIC HOPMBI,
KpYT 33Ja4 B paMKax perynupyromye AeaTeIbHOCTb 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 MaTeMaTHKu
MaTeMaTH4eCKOro 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 CIIy4YallHbIX
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 MaTEMaTUKH 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 2 10 Jlomarinee
3aJaHue,
AyautopHas
pabora
2 Hayunsiit npoTokon u 4 10 [omamrnee
Hay4Has 3THKa 3aJaHue,
AyautopHas
pabota
3 Pabora ¢ nanHBIMU 4 10 Homarnee
3a/laHue,
AyautopHas
pabota
4 MamuHHaOE 00yUueHHe 4 10 HomairHee
3a/laHue,
AyautopHas
pabota
5 O030p JIUTEPATYPBI 4 10 JlomarniHee
3a/laHue,
AynuTtopHas
pabora
6 Ynydmenue Mmoaeneit 4 10 HomarmrHee
3a/laHue,
AynuTtopHas
pabota
7 [IpomexyTouHble 4 12 Jomamrnee
pe3yIbTaThI 3aJlaHue,
AynuTtopHas
pabora
8 WuTeprperanusi. 4 12 Jomamrnee
@uHanU3alus NpoeKkTa 3aJaHue,
AynuTtopHas
pabora
3auem c oyenkou IIpoekt
Hmozo: 30 84
Obvem oucyunaunovt (Mooyns) 114
(¢ ax. u.)
Obvem Ooucyunaunvt (Mooynsn) 3
(6 3au. eo.)
4. CopepxxaHue TMCUUILTHHBI (MOTYJIs)
Neni/m HaumeHnoBaHue pa3zjieJia ConepxaHue TUCHUIIHHBI (MOYJIs1) IO TeMaM
AUCHUILTMHBI (MOTYJIs)
1 BBoanas sexuust Jlexuus ¢ onrcaHueM M MOCTAaHOBKOM 3a1auu
2 Hayunblil mpoTOKON 1 HAay4YHAs Hayunas nepuoanka. Bunel Hayunsix padot. Hayunas stuka.
JTHKA bubmmorpaduueckue 6a3bl JaHHBIX
3 Pabora ¢ naHHBIMU Onucanne u c1oco0 MOTYYeHHU CTIOIB3yeMbIX JaHHBIX. O0muit
aHanu3 faHHbX. Hopmanuzanus npusHakoB. CTaTUCTHYECKHNA aHAIIH3
4 MaiunHHOe 00yueHue Mertonpl knaccupuKanuy U UX IpUMEeHeHHe. MeTpUKU OLEHKH
KadecTBa Mozeseld. HelipoHHbIe ceTn
5 0O0630p TUTEPATYPHI [IpesenTanus u 006CyXICHHE HAYYHBIX CTaTel IO TeMe 3a/1auu
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6 Yayuiienue Mojaenei BbanancupoBka TaHHBIX | MOJI00P ONTUMIIBHBIX TUIIEPIIAPAMETPOB
7 IIpoMexyTouHBIE Pe3yTbTAThI Hayunblil ceMuHAap: Ipe3eHTaIysI TEKYIIUX Pe3yIbTaToB
8 Marepnperainus. OuHanuzanus MeTto1p1 MHTEPITPETANINN MOIeTIel MalmHAOTO 00y4enns. JJopaboTka

MIpOEeKTa

pCHICHI/Iﬁ 1 IMOArOTOBKaA OoTuéTa. 3aHII/ITa HUTOT'OBBIX PE3YJILTATOB
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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.

Ocnosnas numepamypa:

1. Moxkuii, M. C. MeToioorusi HaydyHbIX HCClaeAOBaHUH : y4eOHHMK 11 By3oB / M. C.
Moxkuii, A. JI. Hukudopos, B. C. Mokwuii ; non penakiueit M. C. Mokusi. — 3-€ 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 :
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 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. — (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 //
O6pasosarenbHas iathopma KOpaiit [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 TeXHoJlorui : yueOHuK /i 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 ¢. — (Bricmiee ob6pazoBanue). — ISBN 978-5-
534-15336-1. — Texkcr : anextponHsld // OOpa3oBarenbHas matdopma HOpaitt [calT]. —
URL.: https://urait.ru/bcode/568295.

6. MarepuajbHO-TEXHHUYECKOE o0ecreueHne

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

[Tomernienust, KOTOPBIE MPEICTABIISAIOT CO00M yueOHbIE ayAUTOPUH IJIsl TPOBEACHUS 3aHATHHA
JEKIMOHHOTO THMA, 3aHATHH CEMUHAPCKOro (MPaKTUYECKOro) THIA, TPYINOBBIX U
WH/IMBUIYAJIbHBIX KOHCYJIBTALUH, TEKYIIET0 KOHTPOJIS M TPOMEXYTOYHON aTTeCTAIlH, a TaKXKe
MOMEILEHUS JUISl CAMOCTOSTEIbHOM pabOoThl M TOMEUICHHS AJI XPAaHEHUS U MPOPUIAKTHIECKOTO
obcimyxuBaHusl yueOHOTo o00opynoBanus. [lomereHns: yKOMIUIEKTOBaHbI CIICIUATIM3UPOBAHHON
MeOeIbI0 U TEXHUYECKHMHU CPEICTBAMH OOYUYEHHsI, CIYXKAIIUMH Ui TPEICTaBICHUS YIeOHOH
uH(popMaluu 60JbIION ayAUTOPUH.

W3yuenne qUCUUTUTMHBI (MOIYIIA) 00ECTIeYMBAETCS B YIEOHBIX ayIUTOPHSIX, OCHAIICHHBIX

— CTOJIAMH U CTYJIBSIMHU;

— KOMIIBIOTEPHON TEXHUKOII;

— MEXaHWYECKHUMH KaJIbKYISTOpaMHu;

— CIeUHaTu3UPOBAHHBIM 000PYIO0BaHHEM, BKIIIOUAsl JEMOHCTPALlMOHHOE 000pYyI0BAaHUE.

[TomerieHust y1s1 CaMOCTOSITEIIBHON pabOThl 00YYaIOIIUXCsl, B TOM YKCIIE TPUCTIOCOOICHHBIE
JUISL MCTIONB30BaHMsI MHBAIUIAMH M JIMIAMU C OTPAHMYEHHBIMA BO3MOXXHOCTSMH 3J0POBBSI,
OCHAIIIEHBI KOMITBIOTEPHON TEXHHKOW C BO3MOYKHOCTBIO TOJKIIOUEHHs K ceTn «MHTepHeT» U
o0ecrieyeHHEM  JIOCTyNa B  D3JEKTPOHHYIO  MH(GOPMAIlMOHHO-00pa30BaTEIbHYI0  CPENy
YHuBepcurera.

OOyuaroMess MpefocTaBiseTcs JA0CTyn (B TOM 4dHCIe YHaleHHbI) K pecypcam
UH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YUCJI€e NEKTPOHHBIM OMOIIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MpPOGECCHOHATBHBIM 0a3aM
JAHHBIX ¥ HH(OOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

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
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https://urait.ru/bcode/580150
https://urait.ru/bcode/568295
https://elibrary.ru/defaultx.asp
https://habr.com/
https://www.sciencedirect.com/
https://minobrnauki.gov.ru/
https://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

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

IPOTPAaMMHOTO  OOECIIEYEeHHUsI, COBPEMEHHbIE TMpodeccuoHanbHble 0a3bl  JTaHHBIX
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 mpomecce usydenuss aucuumuiuHel (Monynsi) «HayuHas cryaus. BeraumcnautenbHas
OHKOJIOTHSI» B paMKax TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH MCIOJIB3YIOTCSI TAaKUE BUJIBI YIeOHOU
paboThl, Takhe Kak CEeMUHapbI, ayJUTOpHas paboTa, MPOEKT, IOMAIHUE 3aJaHusi, a TaKXKe
pa3jnyHble BHJIBI CaMOCTOSATEIbHOW pPabOThl OOy4aroUMxcs IO 3aJaHHI0 IpernojaBaTelid,
HaIpaBIIEHHBIC HA Pa3BUTHE HABBIKOB MPO(HECCHOHATLHON TEKCUKH, 3aKPETIJICHHE MPaAKTUIECKIX
PoeCCHOHAIBHBIX KOMIETEHITNN, TTOOLPEHNE NHUITHATHB.

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)

Kpurtepuu nosiyyeHusi ypoBHSl M OLlEHMBAHHUA C(POPMHPOBAHHOCTH KOMIETEHIH MO
aucuuminne (moaymo) «Hayunas cryausi. BeruncanreabHas OHKOJIOTHA»

OueHuBaHue ypoBHS Yy4€OHBIX JOCTH)KEHUH, OOy4aromuxcs MO JUCIUIUIMHE (MOIYIIO),
OCYILIECTBIISIETCS B BUJAE TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U IIPOMEXYTOUHOM aTTeCTallUu.

IIpome:xxyTouHasi arrecTaumsi 1O JUCIUIUIMHE (MOIYJIIO) OCYIIECTBISIETCS B (opme
3auema ¢ OWeHKOU, TIPU HTOM TPOBOJUTCA OIEHKA KOMIETEHLUH, CHOPMUPOBAHHBIX II0
JUCITUITIIINHE.

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
AUCUUIJINHE (MOIYJII0)

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 AHANW30B W JIPYTHX HCCICIOBAaHUM, a TaKkKe
pemaer cioxuble 3agaud. CTyIeHT XOpOLIO 3HAKOM C

KJIaccu(puImpoBaTh,
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

yCTaHaBIIUBAas MIPUYHUHHO-CJIE/ICTBEHHBIE CBSI3U.
DopMyITUpyeT CBOM OTBETBHI, YBEPEHHO HHTEPIPETHPYET
pe3ynpTaThl aHATW30B M JIPYTHX HCCIEIOBaHUI, a Takxke
pelIaeT CiIoXKHbIE CUTyallMOHHbIE 3a7aun. CTy/I€HT XOpOIIOo
3HaKOM C METOAAaMH HCCIEJOBaHUs, HEOOXOTUMBIMH ISt
MPAKTUYECKON  JEesITeNbHOCTH, U

YMEET CBsA3bIBATh

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.

Jucnunnuna (Moaynb) «Hayunas cryaus. BeraucnutenbHas OHKOJIOTHS» OLIEHUBAETCS
CJIEAYIOIIUM 00pa3oM:

AKTHBHOCTH

Bec

Onucanmne

AynutopHas pabota

15%

AxTHBHOE Y4aCTUC B CEMHHApax: OTBCThI HAa BOIIPOCHI IPETIOAABATCIIA U
y4aCTuC B JUCKYCCHUU

DNEeKTPOHHBIA JOKYMEHT




AKTHBHOCTH Bec Onucanmne

HomammHee 3amanue | 35% | Habop 3aganwmii mo TeMam HeJenu

3a4er c OLEHKOM 50% | IIpoekT — mpe3eHTaIus pe3yIbTaTOB UCCICOBAHUS IO JUCIIUTLINHE
(Momymo)

HNroroBasi onenka no aucuuiimue (moaynaw) «Hayunasi cryaus. Berunciaureabnas
OHKOJIOTHSI» BBICTABJISIETCS MO HAKONMHUTEIbHOI omenke: «0,35 X cpenHee 3a ayTUTOPHYIO
paboty + 0,15 X cpennee 3a nomamiHee 3aaanue + 0,5 X 3a4er ¢ OLEHKOW».

Texkymuii KOHTPOJIb YCII€BA€MOCTH 00YUYAIOIIHUXCS M0 JUCUUILINHE (MOTYJIIO0)
IIpumepHbIe JoMALIHUE 3a]aHUS
Jlomamnee 3aganue 1

IlocTaHoBKa 3a1a4U, HAYYHBbII POTOKOJ U Pad0oTa ¢ JTaHHBIMHA

1. ChopmynupyiiTe HaydIHYIO THIIOTE3Y M LIEJIH UCCIICAOBAHMS HA BBIOPAaHHYIO BaMH TEMY.

2. Onpenenute 00BEKT U MPEAMET UCCIIEIOBAHUS, OMUIINTE UX.

3. CocraBbTe IIaH HAYYHOTO MPOTOKOJIA JUIS BAILIETO MCCIICAOBAHMS, BKIIOYask OCHOBHBIC
pas3zensl.

4. OnuumTe OCHOBHBIE NMPUHIMIBI HAYYHOH ATHKHU, KOTOpPble HEOOXOAUMO COOIIOAATH B
BallleM HUCCJIeI0BAaHUU.

5. [IpoBenute cOOp W mpeABapUTEIbHYIO 00pabOTKy HeOONIbIIOro Habopa (U3HUYECKUX
JNAHHBIX (HampuUMep, W3MEPEHUs TeMIepaTyphbl, NABICHUS W T.I.), ONUIINTE HWCTOYHHUKU
BO3MOJXKHBIX OIIHOOK

JlomaiHee 3aganue 2

CratucTuyeckue MeTobl © OCHOBbI MAIIIMHHOIO 00y4YeHu sl

1. PaccuunTaiiTe OCHOBHBIE ONMCATEIbHbIE CTATUCTUKH (CpeaHEe, MEIMaHa, JUCTIEPCHsl) IS
3aJJaHHOTO Habopa JaHHBIX.

2. IlpoBenuTe MPOBEPKY THIIOTE3 C MCIOIB30BAaHUEM t-TE€CTa WU JAPYroro KPUTEPHs IS
CpaBHEHHMsI IBYX BBIOOPOK.

3. IlocTpoiiTe MPOCTYIO JMHEHHYIO PETPECCHOHHYIO MOCNh Ha TpUMEpe ITaHHBIX H
UHTEpHpeTUpyHTe KOA(PPHUIIMEHTHI.

4. Onummre pasauuus MeXay KOHTPOJIMPYEMBIM M HEKOHTPOJIMPYEMBIM OOyUEHHUEM,
IIPUBEANTE IPUMEPBI 33]1a4 JUIsl KaKI0T0 THIIA.

5. Bribepute v KpaTKo ONUIINUTE TPU AJTOPUTMA MAIIUHHOTO OOyUYEHHsI, UX Ha3HAYCHHUE U
00J1aCTH IPUMEHEHHUSL.

Jlomaminee 3aganue 3

Ounenka Mojeneil, MHTEPNpeTalUs Pe3yJIbTATOB H MOAT0TOBKA NPOCKTOB

1. PaccunTaiiTe 1 MHTEPIPETUPYHTE METPUKHU KaueCcTBa MOJENU (TOYHOCTh, OJIHOTA, F1)
JUIS 33JJTaHHBIX Pe3yJIbTaTOB KIACCU(PHUKAIIH.

2. TlpoBenuTe Kpocc-BATUAANNIO ISl TIPOCTOM MOJIENH U MPOAHATN3UPYITE PE3yIbTATHI.

3. OnumuTe MeToAbl YIy4IIeHUs MOJAENeH, TMNPUBEAUTE MPUMEPbl PUMEHEHHS
TUIeprapaMeTpuiueckoro TIOHUHTA.

4. TlpoaHanu3upyiTe Hay4HbIH pe3ynbTaT (HampuMmep, U3 OMYOJUKOBAHHOM CTaTbU WM
COOCTBEHHOT0 3KCIIEPUMEHTA) U CHOPMYITUPYHTE BHIBOIBI.

5. CocraBbTe IUIAaH MOJATOTOBKM (PMHAJIBHOTO MPOEKTa C HCIIOJIb30BAaHHEM BBIOPAHHOTO
aIroOpuTMa MAIIMHHOTO 00y4YeHUs, BKIII0Yast 3Tanbl cOopa JaHHbBIX, 00yu4eHUs: MOJIEH, OLIEHKU U
[IPE3EHTALMN PE3YIBTATOB.
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IIpumepHbIe 3aJaHUA IS Ay IMTOPHOH PadOThI

Hay4Hblii IPOTOKOJ M HAYYHASl ITHKA

Kakwue paznensl 1oKeH coaepKaTh HAyUHbIH IPOTOKOJ UCCIEI0BaHUs?
UeM oTJIMYAETCSI CTAaThsl B PEIICH3UPYEMOM KypHaJIe OT MpeTnpruHTa?
Kaxkue Buibl HAyYHBIX ITyOJUKAIIUN CYIIECTBYIOT?

Urto cuMTaeTcs miarnaTtoM B Hay4Hou padore?

Kaxkue 6ubimorpadudeckue 6a3bl TaHHBIX BbI 3HACTE?

UTo Takoe UHJIEKC LIUTUPOBAHUSA?

N o g bk~ w0 DR

Hoquy BOCIIPOMU3BOJUMOCTD PE3YJIbTAaTOB ABJIACTCA IPUHIUIIOM HaquOﬁ STHKU?

Pab6ora ¢ JAHHBIMH

Kakue sTamnsl BKIIto4aeT onucanue Habopa JaHHbIX?

Uro Takoe HOpMaIu3aLus IPU3HAKOB U 3a4€M OHA HY>KHa?

YeMm cTanmapTu3anus OTIMYAETCS OT HOpMaIU3auuu?

Kakue mepspl IeHTpaabHOW TEHACHIIUN IPUMEHSIOTCS B CTAaTUCTUUECKOM aHaiu3e?
Yro nokasplBaeT CTaHAAPTHOE OTKJIIOHEHHE?

Kak BbIIBUTH BHIOPOCHI B IAHHBIX?

N o a bk~ w DR

Hoquy Ba’XXHO aHAJIM3UPOBATL PACIIPCACIICHHUC ITPU3HAKOB IICPC O6y‘IeHI/IeM MO)IeJ'II/I?

MammunHoe o0yueHue

Yro Takoe 3amava knaccupukanun’?

Kakue meto bl kiaccudukaiy Bl 3HaeTe?

UYro Takoe nepeodydeHne Moaenu?

Kakune MeTpuKy IPUMEHSIOTCS [Tl OIEHKY KadecTBa Kiraccuukanm?
Yro noka3zsiBaeT MaTpuiia omuook (confusion matrix)?

Uto Takoe HeMpOHHAs CETh?

N o a bk~ DR

UYem oTauyaercs JIMHEWHAst MOJEIb OT HEUPOHHOU ceTh?

O030p JuTepaTyphI

Kaxkue snemMeHTsl JOJIKHA co/iepKaTh IPE3EHTALMs HAyYHOU CTaThu?
Kaxk onpenenuts 11e51b UCCIEI0BaHUS B CTAaThe?

Yrto Takoe Hay4Hast HOBU3HA?

Kaxkwne kputepun mo3BOJSIIOT OIIEHUTh KA4€CTBO MCCIICTOBAHUS?

UTo Takoe OrpaHUYEHUE UCCIIEI0BaHUS?

Kaxk BeISIBUTH HCCIEq0BATENbCKUN gap?

N o a bk~ DR

Kakue BOIIPOCHI CICAYCT 3a1aTh aBTOpaM CTATbU IIPU O6CY)K,Z[CHI/II/I?

Yayuumenue moaeJiei

1. Yro Takoe nucbOaiaHc KiaccoB?

DNEeKTPOHHBIA JOKYMEHT



Kakune meTopl OaTaHCHPOBKH TAHHBIX CYIIECTBYIOT?

UYro Takoe oversampling u undersampling?

Urto Takoe rumneprapaMeTpbl MOAEIU?

Uewm runeprapameTpsl OTJIMYAKOTCS OT IapaMeTPOB MOJEIH?

Urto Takoe Kpocc-Banuaanus?

N o g bk~ DD

[Touemy moxbop runeprnapaMeTpoB BIUSET HA KAUECTBO MOJETHU?

IIpomexyTouHbIE pe3yabTAThI

Kakue 351eMeHThI JOIKHBI OBITh OTPAXKEHBI B TPOMEKYTOUHOM Mpe3eHTani?
Kak KOppeKTHO MpeaCcTaBUTh Pe3yabTaThl IKCIIEPUMEHTOB?

Kakue rpaduxu Han6onee nHGOpPMAaTUBHBI IIPU CPAaBHEHUU MOJIeNEi?

Kak ¢popMynupyroTcsi mpoMeKyTOYHbIE BBIBOJIBI?

Kakwne orpanndeHust HEOOXOMMO yKa3aTh Ha 3TOM 3Tarne?

Kakne BOIIPOCHI Halll€ BCCTO 3aJa0TCA Ha HAYYHOM CeMI/IHape?

N o a bk~ DR

Kaxk koppekTHO pearupoBath Ha KPUTHUYECKHUE 3aMeUyaHus?

HNuTepnperanus. PuHAIN3ANAA MPOECKTA

Uto 03HaYaET HHTEPIPETUPYEMOCTH MOJIETTH MAIITMHHOTO O0Yy4EHMUSI?
Kakue MeToapl MHTEpIpEeTallui MOJIENIEH Bbl 3HaeTe?

[Touemy Ba>kHO OOBSACHSTH PE3yAbTATHI MOJECITH?

Kaxkue paznensl JOJKEH coiepKaTb UTOTOBBIM OTYET?

Kax koppexTHO chpopMynrpoBaTh BHIBOIBI UCCIEOBAHMUS?

Kakwne ommoOku qamie BCCro BO3HUKAKOT ITPU 3aIHUTE HpOCKTa?

N o a bk~ e

Kakue kpurepun cBUIETEIBCTBYIOT O TOTOBHOCTH MIPOEKTa K (pUHAIBHOMN 3auuTe?
IIpuMepHOE onUCaHHe KPUTEPHEB K IIPOEKTY

dopmaT npoexTa

[IpoekT nmpencraBisieT co60i HAyYHO-UCCIIE0BATENbCKYIO WIH NPUKIIAJHYIO padoTy B
00J1aCTH BBIYUCIUTEIBHON OHKOJIOTHH U MOXKET BKJIFOYATh:
e aHANU3 KJIIMHUYECKUX, TEHOMHBIX WJIM N300pakKeHU OIyXoJIei;
e MOCTPOEHHUE MPOTHOCTUYECKON MOJETH (BBIKUBAEMOCTb, OTKJIMK Ha TEPAIUIO U JIp.);
e HCClieIOBaHNE OMOMapKEPOB;
e MOJEJIMPOBAHHME JUHAMHUKHU OITyXOJIEBOI'O POCTa;
e MPUMEHEHHUE METOJ0B MAIIMHHOTO O0YyUEHUs WM CTATUCTHKH.
O0s3arenbHbIe AIEMEHTHI IPOEKTa!
e IIOCTAaHOBKA HAy4YHOU 3a/1a4u;
paboTa c TaHHBIMH;
MOJIEJTUPOBAHHUE;
MHTEPIIPETALNS PE3YIIBTATOB;
MOATOTOBKA OTYETA M 3aIlUTA.
ITpoekT MokeT ObITh MHAWBUYAIbHBIM WM KOMaHTHBIM.
Kpurepun noaroroku u oneHusanus (0-10 6as10B)

Onenka ¢popmupyercs 1o 5 kpurepusm (1o 0—2 Gaa Kaxblif).

JJICKTPOHHbBIU JOKYMCHT



[TocTanoBka 3agaun 1 HaydHast 000CHOBaHHOCTH (0—2 Gasia)

2 pasu1a — 9€tKo chopMyTUpOBaHA UCCIIEAOBATENbCKAS 3a/1a4a (HapuMep, MPOrHo3
BBDKHBACMOCTH, KJIacCU(UKAIUS ONyXO0JIei), OTpeielieHa THIIOTe3a, ONMCaHa KIMHHYEeCKast
3HAYHUMOCTb.

1 6a1 — 3a1aya chopMyIMpoBaHa YACTUYHO, KITIMHIUYECKAs CBSI3b 0003HAaYEHA ITOBEPXHOCTHO.
0 0a/1J10B — OTCYTCTBYET U€TKasi IOCTAHOBKA 3a1a4H.
Pabota ¢ nanapiMu (0—2 Gasna)

2 6aju1a — koppekTHO onucad uctouHuk AaHHbIX (TCGA, GEO, knuHu4yeckue JaHHbIE U
Ip.), IPOBE/IEHA OYUCTKA, 00paboTKa MPOIMYCKOB, aHANIU3 paclpeesieHUul, yUTeHbl OrpaHUYCHUS
JAHHBIX.
1 6a1 — 06paboTKa TaHHBIX BHIMOJIHEHA YACTUYHO.
0 6a/110B — TaHHBIC UCIIOJIB3YIOTCS O3 aHAJIM3a KavyecTRa.

MopenupoBaHre U BEIYUCIUTEIbHBIN aHamu3 (0—2 Oasia)

2 faJu1a — TIOCTPOCHA KOPPEKTHAsE MOJIeNb (cTaTuctudeckas, ML, survival-ananmus u ap.),
npoBeicHa Baymaanus (train/test wm cross-validation), paccunTanbl METPUKH KadeCTBa.
1 6a1 — MOzl peau30BaHa YaCTUYHO, BAIMIAIUS OTPAHUYEHA.
0 6aJJ10B — MOJIEJIb OTCYTCTBYET WJIM HEKOPPEKTHA.

WuTepnperanus u 6uomequuuHckuii cmbica (0—2 Oaia)

2 0aJu1a — pe3ysIbTaThl HHTEPIPETUPOBAHBI C YUETOM OMOIOIMYECKMX MEXaHU3MOB,
BBISIBJICHBI BO3MOKHBIC 61/10Map1<ep1>1 HJIN KIIMHUYCCKUC 3aKOHOMCPHOCTH, YKAa3aHbI
OTpaHUYEHUS.

1 6a1 — uHTEpIpETaLUs IOBEPXHOCTHAS MJIM HEJOCTATOYHO CBSI3aHA C OMOJIOTHEH.
0 6aJ1J10B — OTCYTCTBYET MEAMLIMHCKAsI UHTEPIIPETALUS.
KauectBo oTuéra u 3ammura npoexra (0—2 6amia)

2 0as1a — oTYET CTPYKTYpHUPOBaH (BBEJIEHUE, METObI, Pe3Y/IbTAThI, BHIBO/IBI), KOPPEKTHAS
TepMI/IHOJ'IOl"I/ISI, YBepeHHI)IC OTBECTHI HA BOHpOCI)I.
1 6aJ11 — cTpyKTypa YaCTUYHO COOJIO/IEHA, OTBETHI HETIOJIHEIE.
0 0aJ1JI0B — OTUET HECUCTEMHBIN, 3alllkTa ciradas.

IIxana nepeBoaa 6a/110B

BAJLJIBI OLIEHKA

9-10 OTiiaHO

7-8 Xoporo

5-6 Y 10BAETBOPUTETHHO
04 He 3auteno

IIpoekT cunTaeTCAd HE3AYTEHHBIM, €CJIN:

e OTCYTCTBYET COOCTBEHHAsI MOJEIb WJIM aHAJINU3 IaHHBIX;
e HE IIPOBEJICHA BAIMALUS MOJIEIIH;
e OTCYTCTBYET OMOMEIUILIMHCKAS HHTEPIPETAIHs pe3yJIbTaTOB;

e BBIABJICH ILJIArvaT WJIM HAPYIICHUC STHUKU pa6OTBI C MCAMIIMHCKUMHU JaHHBIMH.

DNEeKTPOHHBIA JOKYMEHT



3amanus 1J151 NPOMEKYTOYHOM ATTeCTANUM 10 JUCHUILIMHE (MOTYJII0)

Ne i/ 3aganue OtBeTt Komnerenuus

1 Kakoil mpuUHIHMII PEryIupyeT NOBEACHNE CoOroeHre HOpM YK-1
MCCIIeIoBATENs PU paboTe ¢ YECTHOCTH, OOBCKTUBHOCTH U
KOH(UICHINATEHON HHpOopMaIei? OTBETCTBEHHOCTH

2  Yt0 HEOOXOAMMO HMCIIOIb30BaTh IS IOMCKA | ABTOPUTETHBIC 0a3bl JaHHBIX YK-1
TOCTOBEPHBIX HAYYHBIX MyOIHKAIIHA 110 C peleH3UPYEMbIMU
3aJlaHHOU Teme? MaTepuagaMu

3 YTo mOo3BOJISCT OXapaKTepu3oBaTh pazopoc | Ilokazarens, OTpaxkaroIIuii YK-1
3HAYEHHUH BOKPYT CPETHETO YPOBHS B CTETIeHb N3MEHYHBOCTH
HaOope TaHHBIX? HaOJIIOICHUI

4 [Kakoii MeTO/ IPUMEHSETCS Ha HaYaJibHOM | Bu3yanbHOE IpeicTaBieHue 1 YK-1
STare aHaIHU3a JUIA BBISBICHUS CTPYKTYPHI 1 | U3ydeHHUE pacrpeesieHus
0COOEHHOCTEN JaHHBIX ? 3HAUYCHUU

5 Kakoii mokasareib UCIOIb3YETCS IS Jounst mpaBuiIbHO YK-1
OILICHKH JIOJIM MPaBUWIbHBIX TIPOTHO30B ONpeACIEHHBIX PE3yIbTaTOB
Mojenu? Cpe/iu BCeX CIy4daeB

6 [Uro HEeoOxommMo ohopMUTE Tiepe T HadaiioM | [ImcbMeHHOE onucaHue eI, YK-2
[peaM3aiuy HayqYHOT o poeKTa? TUIIOTE3bI U CIIOCO00B ¢

MIPOBEPKHU

7  Uto orpaHMYMBAET BEITIOJIHEHUE 331a4UH 110 YCcTaHOBJIEHHBIN CPOK YK-2
BPEMEHH B paMKaXx MpoeKTa? 3aBeplIcHHs PabOThI

8  [Kakoii moaxo/1 UCTIONB3YeTCs JIJIst I'enepanmst TOTOTHUTETHHBIX YVK-2
yJIydiIeHUs] 00y4Jaroliell BBIOOPKU pu MIPUMEPOB ISl PEIKUX
HecOaTaHCHPOBAHHBIX Kilaccax? KaTeropuii

9  Kakoii aTan HeOOXOUM TSI TPOBEPKHU Pa3nenenne nadopmanmy Ha VK-2
93¢ (HEKTUBHOCTH MOJICIIH HA HOBBIX JaHHBIX ? 4acTH i O0yUeHUs U

MOCIIEAYIOMIETO TECTUPOBAHHUS

10 |Kakoii MeTOJ MMOBBIIIAET YCTONYNBOCTD IIpumeHeHne COBOKYITHOCTH YK-2
MpeIcKa3aHuii 3a CYET KOMOMHAINH HE3aBHCHUMBIX MOJIEIICH JIJIs
MHOECTBA MOJIeTIei? COBMECTHOTO MPHUHSITHS

peuieHuit

11 |Kakoii MeTO/ UCTIONIB3YETCS JJIsI OIICHKH ITomcuéT 4yacTOTHI OSIBICHUS OIIK-1
BEPOSTHOCTU HACTYIUICHHUS COOBITHS HA COOBITHSI B UMEHOIIIUXCSI
OCHOBE HaOIIOAeHNI? JTAHHBIX

12 Yro HeoOxoaumo cruenath i nocTpoeHus: |Onucarh 3aBUCUMOCTH MEXKILY OIIK-1
MaTeMaTHYECKOW MOJIEITH PEaTbHOTO MIEPEMEHHBIMHU C TIOMOIIHI0
mporiecca? (hopManbHBIX BBIPaKCHUHN

13 Kako# moaxo MpuMeHsIeTCs s Hcnonb3oBanue OIIK-1

NpUOIMKEHHOTO pellICHHs yPaBHEHUH ¢
[TOMOIIbI0 KOMITbIOTEpA?

HUTCpAalMOHHBIX paC‘léTOB C
3a,£[aHHOfI TOYHOCTBIO

DNEeKTPOHHBIA JOKYMEHT




Ne i/ 3amanme OtBer KomMmnerenmus
14 Kakoi cioco0 UCTIONB3yeTCs ISl TOYHOM Onucanne ycIoBHiA, IK-1
(hopMyTMpOBKY HAyYHOMW 3a1aun? TpeOOBAHMH U 0XKHIaEMOTO
pe3yibTaTa Ha GOpMaTbHOM
S3BIKE
15 [Uto HeoOXOoaMMO CAENATh IS IPOBEPKH CpaBHUTH pe3yINIbTaT C IIK-1

KOPPEKTHOCTHU PEIIeHHS 3ajaun?

HNCXOIHBIMU YCIIOBUSAMU U
IMPOBCCTH aHAJIN3

DNEeKTPOHHBIA JOKYMEHT
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