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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

PabGouas nporpamma aucuurimael (moayns) «Hayunas cryaus. B mouckax HEeHTpoHOB»
COCTaBJIEHA B COOTBETCTBHHM C (hefiepallbHbIM roCy1apCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM
BbICIIEro oOpa3oBaHMsi — OakanmaBpuar 1o cnequanbHocT 02.03.01 Marematuka u
KOMIIbIOTEPHBIE HAaYKH, Tpo¢puiib PazpaboTka, yTBep kK IeHHbIN IPUKa30M MUHUCTEPCTBA HAYKH U
BeIciero oOpasoBanust Poccuiickoit deneparmu Ne 807 ot 23.08.2017 roxa.

N3zyuenune aucuuiuinnel (Moayns) «HayuHnast ctynus. B mouckax HEHTpOHOB» sBIsETCA
OCHOBOW H3YyY€HHsS NPUHIUIIOB U METOJOB HAYYHOro HccienoBaHus. JlucuurumHa (MOIYIb)
pa3BUBAET AHAIUTUYECKOE M KPUTUUECKOE MBIIIJICHHUE, YTO SIBJISIETCS BA)XKHBIM HABBIKOM JUIS
pELICHHS CI0KHBIX 33/1a4 B Pa3IMYHBIX cepax.

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

Hacrosimas nucuunianHa (MOayJib) BKJIOUEHA B y4€OHBIH IIJ1aH 10 MPOorpaMMe MOArOTOBKH
OakanmaBpuata no Hampasieruto 02.03.01 MaremaTnka W KOMIBIOTEpHBIE HAYKH, MPOQUIb
PazpaboTka ¥ BXOAUT B BapHaTUBHYIO uacTb bioka 1, Qopmupyemyro ydacTHHUKaMH
00pa30BaTebHbIX OTHOIIEHUH KaK IMCHUIUIMHA IO BHIOODY.

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

Jucnummna (monynb) «Hayunas ctynus. B mouckax HEHTpOHOB» BXOJIUT B MOJYJIb
«Hayunas ctynus», Kak JUCLUIUIMHA 110 BBIOODY.

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

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

— TMOHUMAaHHE OCHOBHBIX MPUHIUIIOB U METOJIOB HAYYHOT'O UCCIIEA0BAHUS;

— 3HAHME HAYYHOU 3TUKU U €€ NPUHLHUIIOB;

— 3HAHHUE CTaHJAPTHBIX AITOPUTMOB MAITUHHOTO OOYYEHNUS;

— 3HAaHME NOCJIEN0BATEIBLHOCTH 1Iar0B IPY HANIMCAHUU HAYYHOU CTAThU;

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

— yMeHHue paboTaTh C HAy4YHOUH ITUTEpaTypoil: MOMCK, aHAJIU3, OLEHKAa JOCTOBEPHOCTH
WCTOYHHUKOB;

— (dopmynupoBaTh HayYHBIE 33]]a4H U ONIPEACIIATh METOJIbI UX PEIICHUS;

— AHAJIU3MPOBATh U OLIEHMBATh JOCTOBEPHOCTh HAYUYHBIX PE3YJIbTATOB;

— paboTaTh CO CTaHAAPTHBIMU U MPOABUHYTHIMU ML-anroputmamu;

— YMCEHHE HallMCaHUs HAYYHOU CTAThH;

— YMEHHE y4acTBOBATh B KOHTECTAaX MO MAITUHHOMY O0YYCHHIO;

— yMeHue paboTaTh B KOMaH/Ie HaJ pEIICHUEM HCCIIeOBATENLCKHUX 3a/1a4;

— HaBBbIK KPUTUYECKOTO MBIIUIEHUS U aHAJIN3a HAYYHBIX JaHHBIX;

— HaBBbIKM MOMCKA, AHAJIN3a U OLIEHKN JJOCTOBEPHOCTH HAYYHBIX UICTOYHUKOB;

— HaBBIK MIOCTPOCHUS Mojieiel (PU3UIECKUX TIPOIIECCOB;

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

— HaBBIK MPOBEJICHUS HAYYHOTO MCCIICIOBAHUS 110 BRIOPAHHOM TeMe.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

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

Komnerenuus

Conep:xaHue KOMIeTeHITHH

Nuauxkarop
KOMIIETeHIN U

IlepeyeHb MJIAHUPYEMBIX
pe3yJIbTATOB 00y4eHHs 110
AUCHMIJIMHE (MOTYJIIO)

YK-1.

Crioco0eH OCYIIeCTBIISATh TIOUCK,
KPUTHYCCKUHN aHAIHM3 U CHHTE3
UH(OPMAITUH, IPUMCHSITH
CHUCTEMHBIH MTOXO/T ISl PEIICHHUS
MOCTABJICHHBIX 337124

YK-1.1.

3HaeT METO/IbI MOMCKA U aHAJIN3a
nH(pOopMaIuu B 001aCTH
pa3paboTKH, OCHOBHBIC
MIPUHIIUTIBI KPUTHYECKOH OIICHKH
HMCTOYHUKOB HH()OPMAITUU U UX
pEJIeBaHTHOCTH

YK-1.2.

YMeeT KpUTHUIECKU OIICHUBATH
WMCTOYHUKYU MH(POPMALIUU U
CHUHTE3UPOBATh JAHHbBIC U3
Pa3IUYHBIX UCTOYHUKOB JJIA
perieHus 3aaa4, IpUMEHSITh
CHUCTEMHBII NOAXOJ K aHAINU3Y U
PEIICHUI0 KOMIUIEKCHBIX IPpobeM

YK-1.3.

NmeeT npakTHUECKUNA ONBIT
paboThI C COBpPEMEHHBIMU
MHCTPYMEHTaMH U TEXHOJIOTHSIMU
IUTst 00paboTKK MHPOpMAIUH,
(dbopMynupoBaHHUHU
CTPYKTYPUPOBAHUH 3a/1a4 Ha
OCHOBE MOJY4eHHON MH(opMauuu

YK-2.

CriocobeH onpenensiTe Kpyr
3a/1a4 B paMKax MOCTaBJIEHHOU
LIEJIM ¥ BEIOUPATh ONTUMAaJIbHbIE
CHOCOOBI X peIIeHHs, HCXOAS U3
JIEHCTBYIONIMX MPABOBLIX HOPM,
MMEIOILUXCS PECYPCOB U
OTpaHUYCHUI

YK-2.1.

3HaeT NeUCTBYIONINE TPABOBHIC
HOPMBI, PETYJIUPYIOIINE
JIESITETIbHOCTD B 00JIACTU PEIICHHS
3a7a4, OCHOBHBIE METOIbI U
MOJIXOJIbI K ONPEICTICHHUIO Kpyra
3amau

YK-2.2.

YMeer onpeaesnsaTs Kpyr 3anad B
paMKax MOCTaBJICHHOM 1€y,
BBIOMPATh ONTUMAITEHBIE CITOCOOBI
pelIeHus 3a/1a4, YIUThIBas
UMEIOIINECs PECYpPCHI U
OTrpaHUYCHUS

YK-2.3.

NMeer nmpakTryecKuid ONbIT
MPUMEHEHUS 3HaHUH O MPaBOBBIX
HOPMAaX U PECypcax B pealIbHbIX
CUTYyaIUsX, pa3paboTKu U
peann3anyu peneHui B
COOTBETCTBHHM C YCTaHOBJICHHBIMHU
OTpaHHYEHHUSIMH

OIIK-1.

CrniocoGeH KOHCYTBTHPOBATH U
HCIIOJ30BaTh

(byH1aMeHTa bHbIC 3HAHHS B
00J1aCTH MaTEMaTUIECKOTO
aHaJM3a, KOMIUICKCHOTO H
(hYHKIIMOHAIEHOTO aHaJM3a
anreOpsl, aHATUTHIECKON

OIIK-1.1.

3HaeT OCHOBHBIE KOHIIEMIINHU U
TEOpHH B 00JIaCTH
MaTeMaTHYECKOro aHaIn3a u
CMEKHBIX JUCIMIUIAH; METOIBI U
MOJIXO/IbI, UCIIOJIb3YEMBIC B
Pa3IUYHBIX 00JIACTIX
MaTeMaTHKH
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reoMeTpuH, 1udpepeHInaAIEHON
T€OMETPHUH U TOTIOTIOTUH,

I QepeHInanbHbIX ypaBHEHUH,
JUCKPETHON MaTeMaTHKH U

OIIK-1.2.

YMeeT npuMeHsTh
MaTeMaTHYECKUE METO/IBI IS
petenus npodeccuoHaIbHBIX
3a1a4

MaTeMaTU4YeCKOU JIOTUKU, TEOPUHU OIIK-1.3. NmeeT mpakTHUEeCKUNA OMBIT
BEPOSITHOCTEN, MATEMaTUIECKOMN pa3paboTKu U peamn3arus
CTaTUCTHUKH U CIy4alHBIX MaTeMaTHYECKUX MOJIENCH B
MPOIIECCOB, YUCIECHHBIX METOIOB, npogeccuoHaNbHON
TEOPETUYECKON MEXaHUKH B JIeSITEIIbHOCTH
npoheCcCUOHANTBHOMN
JeSITeTbHOCTH
ITK-1. Crnioco6en popmymnupoBathb IK-1.1. 3HaeT METOIBI U TTOIXOIBI K
3aJa4u C MaTeMaTHYECKOM (bopMynHpOBaHMIO 3a7a4, a TAKKE
TOYHOCTBIO, 000CHOBEIBAThH OCHOBHBIC MTPUHIIMIIBI
YTBEPKAEHUS CTPOrO U MaTEMATUYECKOI0
aHAJM3UPOBATH MOIYUYEHHbIC JIOKa3aTeNbCTBA U aHAJIM3a
pe3ynbTaThl B 00JIaCcTH pE3yIBTATOB.
MaTeMaTUKH U KOMIIBIOTEPHBIX IK-1.2. YMeeT KOppeKTHO CTaBUTh U
HayK (hopMyTUpOBaTH MaTEMaTHIECKUE
3a7auu, IPUMEHSTh CTPOTrHe
METOABI JOKA3aTeNbCTBA U
AHAJIU3UPOBATH MOJIYYCHHBIC
Pe3yIbTaTHL.
IK-1.3. NmeeT ombIT paboOTHI € 3a72a9aMu

B 00JIaCTH MaTEMATUKU U
KOMITBIOTEPHBIX HAyK, BKITIOYAst
NPUMEHCHHE MAaTEMAaTHUCCKUX
METOJIOB JIJIS PELICHIUS
MPAaKTHYECKUX 33734
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3. Temaruueckuii njiax

Nen/ HauMeHoBamie TpynoeMKocTb, aKageMHIECKHE YaChI TKY )
n Ounas gpopma (TeKymuii
pa3nesia AMCHUTLIMHBI
(Moxys) KonTakTHas padora KoHTposn CamocrosiTesb KOHTPOJIb
Jdekunn | Cemunapsi Hasi pa6oTa yCIeBaeMOCTH)
B nouckax neitmponos
1 BBonHast mekius 2 3 10 Jomarinee
3aJlaHue,
IToaroroBka k
ceMUHapy
2 Hayunsrii npotokon u 3 10 Homamrnee
HayJHas 3THKa 3aJlaHue,
IToaroroBka k
CEeMUHapy
3 Pabora ¢ naHHBIMU 1 3 10 Jomarninee
3a/iaHue,
XakaTtoH
4 MamuHHaOE 00yUueHHe 3 10 HomairHee
3a/jaHue,
IToaroroBka k
CceMUHapy
5 O030p JIUTEPATYPBI 1 4 10 Jlomarninee
3a/iaHue,
XaxkaToH
6 [TpomexxyTouHbIe 4 10 Homarinee
pe3yJIbTaThI 3aaHue,
IToaroroBka x
ceMUHapy
7 NnTeprnonsius 4 10 Homarmrnee
3a/iaHue,
IToaroroBka x
ceMUHapy
8 [Ipen3anuTa NPOSKTOB 4 10 Otuer
3auem ¢ oyeHKOI 2
Hmozo: 4 28 2 80
Obvem oucyunaunovt (Mooyns) 114
(6 ax. u.)
Obvem Ooucyunaunvt (Mooynsn) 3

(6 3au. eo.)

4. CopepxxaHue TMCUUILTHHBI (MOTYJIs)

Neni/m HanMenoBaHnue pa3gena Coaep:xanue TUCHUILIUHBI (MOAYJIS) IO TeMaM
AUCHMUILIMHBI (MOAYJIs1)
B nouckax neitmponos
1 BBoanas sexuust Jlexnus ¢ onMcaHueM M MOCTAHOBKOM 3a1auul
2 Hayunblil mpoTOKON 1 HAay4YHAs Hayunas nepuoanka. Bunel Hayunsix padot. HayuHas stuka.
JTHKA bubmmorpaduueckue 6a3bl JaHHBIX

3 Pabora ¢ naHHBIMHU CraTucTuyeckoe OMMCAaHNe B CBOMCTBA UCITOIB3YEMBIX JTaHHBIX.
CTpyKTypa ZaHHBIX, BU3yaIH3alusl U OLIEHKA TapaMeTPOB CUTHAJIOB.
Krnaccuueckne noaxoapl K pa3esIeHUI0 CUTHAJIOB

4 MammnaHOE 00ydeHne CoxkpaleHnue pa3MEepHOCTH MTPOCTPAHCTBA. MeTOo/ TTIaBHBIX
KOMITIOHEHT. COBPEMEHHBIE METO/IbI BU3yalIU3alluid MHOTOMEPHBIX
JTAHHBIX U HEJIMHENHOE COKPAIIEHNs Pa3MEPHOCTH IPOCTPaHCTBA
(UMAP). Knaccuueckue MeTo 1l KiaacTepusanud. [londop MeTpuk u
9BPUCTHK VIS HcCIeyeMbIX JaHHbIX. COBpeMEeHHbIE METOIbI
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KJIaCTEepU3allMi U BHYTPEHHUE METPUKHU KaueCTBa KIacTepU3aliu.
bazoBeie Ki1accupukainoOHHBIC MOJEITH U METOIBI OIICHKH UX
kauecTBa. [IpoBUHYThIC OMHAPHBIE MOJCIN KiaccuuKanuu. MeTo bl
MYJIbTHKJIACCOBOM KJIACCU(UKAIIMY U aHCAMOIH

5 00630p HUTEPATYPHI [IpesenTanus u 00CyXIeHHE HAYYHBIX CTATEH 10 TEME 33129

6 [TpoMexyTOUHbBIE Pe3yTbTATHI HayuHblii ceMuHap: pe3eHTaIHs] TEKYIIUX Pe3yIbTaTOB

7 WnTepnonsus MeTobI HHTEPIONAIUHN CUTHANIA Yepe3 KilacCuueckue QyHKIUU 1
o100 MapamMeTpoB

8 [IpeazamuTa NpOSKTOB [Ipen3anmra HTOrOBBIX PE3YJIHTATOB
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

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

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

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

OcHosnas numepamypa:

1. Mokuii, M. C. Metogonorusi Hay4HbIX HCCIeIOBaHUM : yueOHUK ains 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. MeTononorus HayYHBIX HCCIICIOBAHUH : yUYCOHHK M TIPAKTHKYM IS
By30B / H. A. I'openos, O. H. Kopa6nesa, J[. B. Kpyrinos. — 3-e uzn., nepepab. u gon. — MockBa
: I3marensctBo HOpaiit, 2025. — 390 c. — (Bricmiee obpazoBanue). — ISBN 978-5-534-16519-
7. — Teker : snextponHblii // OOpazoBatenbHas 1uardpopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/560121.

3. AHanu3 JaHHBIX : yueOHUK Ut By30B / oj penakiuein B. C. Mxurapsina. — Mocksa :
WznatenbcrBo FOpaiit, 2025. — 448 ¢. — (Briciiee oopa3oBanue). — ISBN 978-5-534-19964-2.
— Teker : osnextpoHHbii // OOpa3oBarenpHas miatgopma IOpaiit [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 crnoxHbIX 3a/1a4: Hayka O JaHHBIX U MAIIMHHOE OOy4YEHHE :
npakTuaeckoe pykoBoactso / JIx. B. Ilnac. - Caukt-IlerepOypr : Ilutep, 2021. - 576 c. - (Cepus
«becrcenneper O’Reilly»). - ISBN 978-5-4461-0914-2. - Tekcr : snekrponHsld. - URL:
https://znanium.ru/catalog/product/1739601.

6. Knmumanos, B. A. Snepnas meaununa. PaquoHyknuaHas AMarHOCTUKA @ YUEOHHUK IS
By30B / B. A. KitumanoB. — 2-e uzn., ucnp. u norn. — Mocksa : M3xarensctBo HOpaiit, 2025. —
307 c. — (Bsicmiee obpazoBanue). — ISBN 978-5-534-06485-8. — TekcT : 37eKTpOHHBIH //
O6pasoBarenbHas iatdopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/563167.

7. OOmas 1 MeIUIMHCKAs PAAHOJIOTHS: PaUallMOHHBIE TEXHOJIOTHH | YYeOHUK I BY30B
/ mox penakmueit A. H. Ycenko. — 2-e u3n. — Mocksa : M3garensctBo FOpaiit, 2025. — 217 c.
— (Bricmiee obOpazoBanue). — ISBN 978-5-534-15184-8. — Tekct : 3neKTpOHHBIA //
O6pasosarenbHas iathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/567282.

Jononnumensnaa numepamypa:

1. YmpaBneHre TPOTPaMMHBIMH TPOCKTaMH : YYeOHUK JJIs BY30B/ TMOJ peIaKiuen
P. ®. ManmukoBa. — MockBa: M3znarensctBo  FOpaiit, 2025.— 167 c.— (Beicuiee
obpazoBanue). — ISBN 978-5-534-14329-4. — Texkct : snekrpoHHBI // OOpazoBaTenbHas
miatdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/567576.

2. beccmeptrbii, 1. A. OCHOBBI Hay4YHBIX HCCIEAOBAaHUN B 00JacTH WH(POPMAIMOHHBIX

CHCTEM U TeXHOJIOTuH : yueOHUK s By30B / U. A. beccmeptHblil. — Mocksa : M3naTenscTBo
FOpaiir, 2025. — 110 ¢. — (Bricmee o6pazoBanue). — 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. KomnbrorepHoe MoaenupoBaHue JOTMUYECKUX MPOLIECCOB @ yUYCOHUK
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 : anextponHsid // OOpa3oBarenpHas maatdopma IOpaitT [cait]. —
URL.: https://urait.ru/bcode/568295.

6. MarepuajbHO-TEXHHUYECKOE o0ecreueHne

VYHuBepcuTeT pacrnojaraeT MaTepUalbHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JEHCTBYIOIIMM MPOTUBOIIOKAPHBIM IPaBUJIaM U HOpMaM U 00ecreunBaroleil MpoBeieHne BCex
BUJOB JUCUUIUIMHAPHOW M MEXIWCIUILUIMHAPHON TOATOTOBKH, IMPAKTHUYECKOW M HAy4YHO-
HCCJIEIOBATENBCKOM paboT 00ydaromuxcsl, IPeayCMOTPEHHBIX Y4€OHBIM MJIAHOM.

[TomeneHus1, KOTOpBIE IPEACTABIAIOT COO0M yueOHbIE ayIUTOPUH JUIsl IPOBEACHUS 3aHATUI
JEKIMOHHOTO THMA, 3aHATHH CEMUHAPCKOro (MPaKTUYECKOro) THIA, TPYINOBBIX U
WH/IMBUIYAJIbHBIX KOHCYJIBTAIMH, TEKYIIEro KOHTPOJIS U MPOMEKYTOYHOH aTTECTAIlH, a TAaKKe
MOMEILEHUS JUISl CAMOCTOSITENILHOM pabOThl M OMEIIEHUS I XPaHEHUS U MPOPUIAKTHUECKOTO
obcimyxuBaHusl yueOHOTo o00opynoBanus. [lomereHns: yKOMIUIEKTOBaHbI CIICIUATIM3UPOBAHHON
MeOeIbI0 U TEXHUYECKHMHU CPEICTBAMH OOYUYEHHsI, CIYXKAIIUMH Ui TPEICTaBICHUS YIeOHOH
uH(popMalu 60JbIION ayIUTOPUH.

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

— CTOJIAMH U CTYJIBSIMHU;

— KOMIIBIOTEPHON TEXHUKOII;

— MEXaHWYECKHUMH KaJIbKYISTOpaMHu;

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

[TomernieHust 151 CaMOCTOSITEIBHON pabOThI 00yUYaIOIIUXCSl, B TOM YHUCIIE TPUCTTOCOOTICHHBIE
JUI WCHOJb30BAHUS WHBAJIUAAMU M JIUIAMHU C OTPAaHUYEHHBIMH BO3MOXHOCTSIMH 310POBBS,
OCHAIIIEHBI KOMITBIOTEPHON TEXHHKOW C BO3MOYKHOCTBIO TOJKIIOUEHHs K ceTn «MHTepHeT» U
o0ecrieyeHHEeM  JIOCTyNa B 3JIEKTPOHHYI0  MH(POPMALMOHHO-00pa30BATENbHYIO  CPEdy
YHuBepcurera.

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

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

BhICIIEro o0pa3zoBanus Poccuiickoit @eneparyn

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

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

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

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

HepequL I/IH(I)OpMaI_II/IOHHBIX TGXHOJ’IOFHﬁ, HCIIOJIB3YCMbIX IIPpU  OCYHICCTBJIICHUU
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https://urait.ru/bcode/580150
https://urait.ru/bcode/568295
https://elibrary.ru/defaultx.asp
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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

IPOrpaMMHOTO  OOECIICYeHHsS, COBPEMEHHBIE Tpo(ecCHOHaNbHbIE 0a3bl  JaHHBIX U
WH(OpPMaIMOHHBIEC CIIPABOYHBIC CUCTEMBI.

HaunmenoBanue 11O IIpousBoacTBo JIuneH3noHHoe / CBOOOIHO

pacmpocTpaHsieMoe

OnepanuoHHbIe CUCTEMBbI:
Microsoft Imagine (Windows Client, Server) | sapy6exmnoe | nmuuensnonHoe
bpay3epsbi:
Slupmexc.bpaysep OTCYECTBEHHOE CBOOO/IHO PacIpOCTpaHsIeMOe
Google Chrome 3apyOexHoe cBOOOJTHO pacIpOCTpaHsIeMOe
OducHble NPUITOKEHUS:
Microsoft Imagine (Visio, OneNote) 3apy0exKHOE JIMIEH3HOHHOE
TeXstudio 3apy0exKHOe CcBOOOJTHO PACIIPOCTPAHIEMOE
Adobe Acrobat Reader 3apyOeKHOES CBOOOJIHO pacrpocTpaHsIeMoe
IporpammHoe o0ecneueHne IJisl IVIAHUPOBAHUS U Y4eTa BPEMEHH:
Toggle app | 3apyOexHOoe | CcBOOOIHO pacIpocTpaHsieMoe
CucreMbl ynpaBJjieHHsI TPOEKTAMM:
Microsoft Imagine (Project) | sapyGesxHoe | nuuensnonHOE
Cucrembl ynpasJieHusi 6a3aMu TaHHBIX:
Microsoft Imagine (SQL Server) | sapyGexuoe | muuensnonHoe
Cucrembl pe3epBHOro konuposanusi (backup):
Acronis Backup Advanced for HyperV | sapyGexHoe | nuuensnonHoe
CrpaBo4YHO-NIPaBOBbIE CHCTEMBbI:
KoncynprantlLintoc: cripaBoYHO-TIpaBOBast OTEYECTBEHHOE JIMIEH3HOHHOE
crcTeMa
CpencrBa aHTUBHPYCHOM 3aILMTHI:
Kaspersky Endpoint Security mis 6usneca OTEYECTBEHHOE JIHIIEH3HOHHOE
Cranpmaprasii Russian Edition
Cpensl pa3padoTKu:
Visual Studio Code 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
Bash (Unix shell) 3apy0OexHOe cBOOOJIHO pacrpocTpaHsIeMoe
Anaconda 3apyOexKHOE CBOOOIHO PaCIPOCTPaHAECMOE
Robotic Operating System 3apy0exHoe cBOOOJTHO PACIPOCTPAHSIEMOE
CopelliaSim 3apy0OexHOe CBOOOJIHO pacrpocTpaHsIeMoe
Google Colaboratory 3apy0OexHOe CBOOOJIHO pacrpocTpaHsIeMoe
IlakeTbl IPOrPaMMHBIX CPEACTB M OMOJIHOTEK:
AutoPsy 3apyOexKHOE CBOOOIHO PaCIPOCTPaHsIEMOe
Interactive Disassembler (IDA) 3apy0exHoe CcBOOOJTHO PACIIPOCTPAHSIEMOE

Cucrtemsbl ynpaieHusi 0néanorpagudeckoi HHpopManuei:

Zotero | 3apyOexkHOE | CBOOOIHO pacIpoCTpaHsieMoe
CepBHCHI U CITYKOBI:

Bind 3apyOeKHOE CBOOOIHO PaCIPOCTPaHIECMOE
Docker 3apyOeKHOe CBOOOIHO PaCIPOCTPAHAECMOE

7. MeTtoanuyeckue U OlleHOYHbIE MATEPHAJIBI

MeToanyeckue yKasaHHus I 00y4alOUUXCS 110 OCBOCHUIO TUCHMILIMHBI (MOLYJIs1)

B nporiecce nzydenust mucturuinHbl (Moynsi) «Hayunas cryaus. B mouckax HEeHTpOHOBY B
paMKax TEKYIIEro KOHTPOJIsS YCIIeBAEMOCTH UCIOIb3YIOTCS TaKhe BUIbI yueOHON paboThl, TaKue
KaK JIEKIIUHM, CEMMHApBI, XaKaTOH, OTYET, JOMAIIHHE 3aJaHus, a TaKKEe pa3JIn4yHble BUIbI
CaMOCTOSITENIbHOM padOThl 00yYaroImUXCS IO 3aJaHUI0 IPEernojaBaTelisd, HalpaBICHHbIE Ha
pasBUTHE  HABBIKOB  NPO(PECCHOHATBHOM  JIEKCMKH,  3aKpEIUICHHE  NPaKTHYECKUX
npodecCuoHaNbHBIX KOMIETEHIINN, TOOIIPEHNE NHULIUATHB.
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Jlekyusi — CcHCTEMAaTHYEeCKOe, TIOCIEeJ0BaTeIbHOE, MOHOJIOTHYECKOE HU3JI0KEHUE
npernojiaBaTeseM yueOHOTro MaTepuana, Kak paBuiio, TEOPETUYECKOTO XapaKTepa.

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

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

Jly1s ycnemHoro yyacTusi B CEMHHApe CTYJEHTaM pEKOMEHAYETCs 3apaHee 03HaKOMUTHCS C
TEMON OOCYXXAEHHUS, IPOYUTATh HEOOXOJMMBIE MaTepHUalbl U MOATOTOBUTH BOMPOCHL. BaxkHO
AKTHUBHO CJIYIIaTh M BOBJEKAThCS B IMCKYCCHIO, BHICKA3bIBasi CBOM MHEHHUS M apTyMEHTUPYS HX.
[Ipr oTBeTax Ha BOMPOCHI MPEMONABATENS CTOUT OBITH YBEPEHHBIM, YETKHUM M JIOTUYHBIM,
OMHPAsCh HA U3YUYEHHBIN MaTepuall. Takxke MOJIe3HO MOJAECPKUBATH AUAJTIOT C OJHOKYPCHUKAMH,
YTOOBI 000TaTUTH 0OCYKICHNE M PACIIUPUTH CBOU 3HAHUSI.

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

UroObl MOATOTOBUTHCA K XaKaTOHY, CTYACHTHI JOJKHBI CHayala O3HAKOMHUTHCS C
wiatpopmoiri Kaggle, m3y4ynB mpaBuia COpEeBHOBAaHWMW, IOCTYIHBIE IAaTAaceThl WM MPHUMEPHI
pelieHui, 4To0bl MOHATH (OpMaAT BHITPY3KH W OIEHKU. BakHO yrinyOuTh 3HAaHHUA B 0ONacTu
MaIIMHHOTO 00yUYeHHsI, BKJIIOYasi 00padOTKy TaHHBIX, BBIOOP MOJETEH U OIIEHKY METPHUK, ITyTEM
MIPOXOXK/ICHHSI OHJIAWH-KYPCOB M MPAKTUKU Ha NPOCThIX 3anadax. Hakonen, mepex yuyactuem
peKoMeHayeTcsl COpMUPOBATH KOMaHY, PACIPEAETUTh POJIM U NMPOBECTU MPOOHBIE UTEpALUU
peleHus, 9T00bI ONITUMU3UPOBATH KOJ] M MOATOTOBUTH €0 K IPOBEPKE MPETOIaBaTeIeM.

Omuem — mHMchbMeHHas pabota (Hay4yHas CTaThsi) MO pe3yibTaTaM WCCICIOBAaHHUS U
IPE3EHTAIMIO Pe3yIbTAaTOB, 32 KOTOPbIE CTYJEHTHI MOJIyYatoT OLICHKY.

UToObl TIOATOTOBUTHCS K HANHMCAHUIO OTYETa KaK HAYYHOH CTaThbH, CTYIEHTHI JOJDKHBI
HayaTh C TIIATEIbHOIO IUNIAHUPOBAHUS UCCIIEIOBAHUS, BKIIOYas (POPMYIMPOBKY TMIIOTE3bI, COOP
JAHHBIX W aHaJIW3 PE3yJIbTaTOB C HWCIIOIB30BAHUEM HAJIEKHBIX METOJOB, YTOOBI 0OECIIEUYHUTH
Hay4YHYI0 000CHOBaHHOCTb paboThl. Jlasee, py HATMCAHUU CTaThU BayKHO CJIEI0BATh CTaHIapTaM
aKaJIeMUYECKOTO CTHIIS, CTPYKTYPHUPOBATh TEKCT MO paszeniaM (BBeIEHHE, METOIbI, Pe3yJIbTATHI,
o0CyX/IeHHE U 3aKJII0UEHHE), a TAK)KE MPOBEPUTh COOTBETCTBHE TPeOOBaHUAM LIMTHPOBAHUS U
OpUTHHAIBHOCTH. HakoHem, IS Tpe3eHTalul pe3yJlbTaToB PEKOMEHIYETCS MOJIrOTOBUTH
BU3YaJIbHbIE MaTepUalbl, OTPENETUPOBATh BBHICTYIUIEHHUE U YYECTh BOIPOCHI ayJUTOPUH, YTOOBI
3¢ (HEeKTUBHO PEACTaBUTH paObOTy U MOJYUUTh BHICOKYIO OLICHKY.

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

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

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

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

Kputepun nosyyenusi ypoBHsi M OlleHUBAHUA CPOPMUPOBAHHOCTH KOMIIETEHUHA 10O
aucuunaune (moayiaw) «Hayunas cryausi. B nouckax HeiiTpOHOB»

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

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

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

Ounenka 3a 3a4ert Oo0masi xapakrepucTuka

JdecarudoanabHas IIaTudasibHasn
pe3yjabraTa 00y4eHus 1o

OLIEHKA OlIeHKA

AUCUUIJIMHE (MOIYJIIO0)

10 OTauaHo 3auteHo CTygeHT  TOJIHOCTBIO  BJIAJIEET

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

8 OTtianaHO 3auTeHo
quciuIuiiHy. OH CaMOCTOSITETBHO U

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

Xoportio 3auTeHo CrymeHT  oOlamaer  3HaHUSAMU

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

IIaTnéananLuasn
OLICHKA

OneHka 3a 3a4uert

OO0mas xapakTepucTuKa
pe3yjabTaTa 00yueHus mno
AUCUMILIMHE (MOAYJIIO)

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

Y 10BIETBOPUTENBHO

3auTeHo

Y 10BIETBOPUTENBHO

3auTeHo

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

He cnaun

He 3auteno

He cnan

He 3auteno

He cnaun

He 3aureno

CryZneHT He oBJaien 0043aTeIbHBIM

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

Jucuunnuna (Monynb) «Hayunas cryaus. B mouckax HEMTpOHOB) OLlEHUBAETCS
ClenyIomuM 00pa3oMm:

AKTHBHOCTH

Bec

Onucanmne

Aynuropnas pabora | 10% | AKTHBHOE yyacTue B CEMHHApax: OTBETHI Ha BONPOCH! PENoAaBaTelis 1
ydacTHe B TUCKYCCHUU

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

XakaToH

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

Otuet

40% | [TucbmenHast paboTa (Hay4Hasi CTaThsl) IO pe3yabTaTaM UCCICIOBAHUS U
MIPE3CHTAINIO Pe3YIIbTaTOB
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HroroBass ouneHka mno aucuuniauHe (Moayiaw) «Hayunas cryaus. B moumckax
HEHTPOHOB» MO KAXKIOMY TeMATHYeCKOMY HANPAaBJEHHI0O BBICTABJISIETCS IO
HAKONMUTeJbHOI onleHke: «0,1 X cpennee 3a ayautopHyto paboty + 0,4 X oruet + 0,2 X XakaToH
+ 0,2 XcpenHee 3a joMalHee 3aJaHHE».

Texkymuii KOHTPOJIb YCII€BAEMOCTH 00YUYAIOIIUXCS M0 JUCUUILINHE (MOTYJIIO0)
IIpumepHbIe JoMALIHUE 3aaHUS
Jlomamnee 3aganue 1

ITocTaHoBKa 3a1a4i, HAYYHbII MPOTOKOJ U PadoTa ¢ JaHHBIMH

1. ChopmynupyiiTe HAyUIHYIO THIIOTE3Y U IIEJIA UCCIICIOBAHMS HAa BRIOPAHHYIO BAMH TEMY.

2. Omnpenenute 0OBEKT U MPEAMET HCCIICIOBAHUS, ONTUIIUTE UX.

3. CocraBbTe IJIaH HAyYHOTO MPOTOKOJIA JIJIsl BAIIETO MCCIEAOBAHMS, BKIIOYasi OCHOBHBIC
pasiesnbl.

4. OnumuTe OCHOBHBIC MPHUHIIUITBI HAYYHOW ITHKH, KOTOPBIE HEOOXOIUMO COOJIIOIAThH B
BaIlleM HCCJICIOBAaHHH.

5. [IpoBemuTe cOOp W MPEABAPUTEIBHYIO 00pabOTKy HEOONBIIOro Habopa (U3NYECKUX
JAHHBIX (HAMpUMep, W3MEPEHUS TEeMIIepaTyphbl, IABJICHUS W T.II.), ONHUIIMTE HWCTOYHUKH
BO3MOYKHBIX OIIHOOK

Jlomaminee 3aganue 2

CratucTuyecKkue MeTobl 1 OCHOBBI MAIIIMHHOTO 00y4YeHUsl

1. PaccuuraiiTe OCHOBHBIE ONUCATEIbHbIE CTATUCTUKY (CpeHEe, MeAMaHa, AUCIepcus) 11
3aJJaHHOTO HabOpa JaHHBIX.

2. IlpoBenuTe NMpOBEPKY I'MIIOTE3 C UCHOJIb30BAaHUEM t-TeCTa MU APYroro KpUTepus Ui
CPaBHEHHUsI IBYX BbIOOPOK.

3. IocTpoiiTe mpoCTyrO JIMHEHHYI0 pPErpecCHOHHYI0 MOJENb Ha INpUMepe JIaHHBIX U
UHTEPIPETUPYNHTE KOAPHULIUEHTHI.

4. OnumuTe pasiuyusg MEXIY KOHTPOJIMPYEMBIM U HEKOHTPOJIUPYEMBIM OOyueHHEM,
NIPUBEINTE IPUMEPHI 33124 JIIS KQKI0TO THIIA.

5. BeiOepuTe 1 KpaTKO ONMUIIUTE TP aJrOpPUTMa MALIMHHOTO 00Y4eHUs, X Ha3HauUeHHE U
o0yacTu MPUMEHEHHS.

Jdomamnee 3aganue 3

Ounenka Mojeell, MHTEPNPeTalus pPe3yJbTATOB H MOAT0TOBKA MPOEKTOB

1. PaccuuraiiTe 1 MHTEPIPETUPYHTE METPUKU KauyecTBa MOJENIN (TOYHOCTh, MOJIHOTa, F1)
JUISL 3a/IaHHBIX PE3yJIbTaTOB KJIACCU(PUKALIUU.

2. IlpoBenute Kpocc-BAIUAALNIO Il IPOCTOM MOJIENH U MIPOAHAIU3UPYITE PE3ybTATHI.

3. OnumuTe MeToAbl YIY4IICHUS MOJEJICH, TPUBEAUTE MPHUMEPHl PUMEHEHHS
TUIIEpIIapaMeTPUIECKOrO TIOHUHTA.

4. Ilpoananu3upyiiTe Hay4dHbIH pe3ynbTaT (HampuMmep, U3 OMyOJMKOBAHHOM CTaThU WM
COOCTBEHHOT'0 IKCIEPUMEHTA) U CHOPMYIUPYNUTE BHIBOJIBI.

5. CocTaBpTe IUIAaH MOJATOTOBKM (PUHAIBHOTO MPOEKTa C HCIOJIb30BAaHUEM BBHIOPAHHOTO
ITOPUTMA MAIIMHHOTO O0Y4EHUs1, BKJIFOUas 3Tarbl cOOpa JaHHBIX, 00yUeHUs] MOJEIH, OLIEHKU U
IPE3EeHTAlUU PE3YJIbTaTOB.

IIpuMepHbIe 3aJaHNs 1/ XaKaTOHA

1. Jleuenne Ha ramma-Hoxke: PaspaboraiiTe Mojenb MAaIIMHHOTO OOY4YEHHUS JUIs
IpeJcKa3aHusl ONTUMAJIbHBIX MapaMeTpoB OOJIyueHHs] Ha TaMMa-HOXKE JUIsl JICYSHHS OIyXoJel
TOJIOBHOTO MO3ra, HCIIOJNb3ys JaTaceT C MEIWIMHCKMMH JaHHBIMM MAlMEHTOB. BeIrpysute
pemenue Ha Kaggle, rme oHo OynmeT OIlEHEHO MO TOYHOCTH MPEACKa3aHUN M KIMHUYECKOU
MIPUMEHUMOCTH.
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2. Ilepemennble 3B€31bl: Co31aliTE aITOPUTM KJIacCU(DHUKAIIUKA TUITOB TIEPEMEHHBIX 3BE3T
Ha OCHOBE aCTPOHOMUYECKHUX HAOIOACHUH, BKIIIOYAs aHAJIU3 CBETOBBIX KPUBBIX U CHIEKTPATBHBIX
JMaHHBIX. Y4yacTByiiTe B copeBHoBaHnuM Ha Kaggle, rae peieHue oreHHBaeTcss MO TOYHOCTHU
KJIACCHU(PUKAILIUU U CIIOCOOHOCTHU BBISIBIISTH PEIKUE THITHI 3BE3/I.

3. B nouckax HeiiTpoHnoB: IlocTpoiiTe Monens sl OOHAPY)KCHUSI HEUTPOHHBIX 3BE3]] B
JAHHBIX TEJIECKOTIOB, UCIIOJIb3Ysl METO/IbI 00pa0OTKN M300paKeHUH U MAIIMHHOTO OOyUYeHUS JIst
aHalM3a KOCMHUYECKMX CHHMMKOB. Bpirpysure kox Ha Kaggle, rne on mnpoBepsiercs Ha
3¢ (HEeKTUBHOCTD ACTEKIIMA 1 MUHUMH3AIUIO JIOKHBIX cpabaThIBAaHUH.

4. TlepkoJsimusi: OT JIECHBIX MOKAPOB /10 He(pTerazoBbIX pe3epByapoB: PazpaboTaiiTe
CUMYJISIIIUOHHYIO MOJIENIb TMEPKOJSIUU JUIsl TPOTHO3UPOBAHUS PACHpPOCTPAHEHUsI JIECHBIX
MOKapOB M OLIEHKU HE(TEra30BbIX PE3EPBYapPOB, UHTETPUPYS PU3NUYECKUE YPABHEHUS U JTaHHBIE
o manamadre. YuactByiite B Kaggle-copeBHOBaHUY, T/Ie PEIICHUE OIEHUBACTCS MO TOYHOCTH
CUMYJISIUHN U MPAKTUYECKUM PEKOMEHIAIIHSIM.

5. Ymubiii paom: Co3pgaiite cucteMy yMHOro jaomMa Ha ocHoBe loT-maHHBIX,
MPEJICKAa3bIBAIOIIYI0 PHEPrONOTPEOICHHE U ONTUMUZHPYIOIIYIO YIpaBICHHE YCTPOWCTBAMHU C
NOMOUIbI0 MalMHHOrO oOyueHus. Boirpysute mozens Ha Kaggle, rie oHa oueHuBaeTcs 1o
9HEProd3(PPeKTUBHOCTU, TOYHOCTHU MPEICKA3aHUN U MHTETPALIUU C PeabHbIMU JAHHBIMHU.

HpI/IMepHOC OlMMCaHUE KPUTEPUEB K OTUYETY

MeTtoauyeckue peKOMeH/AAIMH 110 MOATOTOBKe U 0(hopMiaeHHI0 «OTUeTa»

Otuer no auctuiuinHe (Moayito) "Hayunas ctyaus. B mouckax HEUTpOHOB" MpeACTABIISIET
co0oil mHucbMEHHYIO pabory B ¢opMaTe HayYHOW CTaThbH, OCHOBAHHYIO Ha pe3yibTaTax
uccleloBaHus (BKIIIOYasi y4acTHe B XakaroHe Ha tuiatgpopme Kaggle), a Taxke BkiIodaer
Mpe3eHTAIMI0 pe3ynbTaToB. PaboTa olleHMBaeTcs MpernojaBaTeleM Ha OCHOBE KauecTBa
UCCIeIoBaHus, OQPOPMIICHHS U 3aluThl. Huke mpHUBEIeHBI KITFOUEBbIe aCTEeKTHI: IIeH, 3a/1a4H,
ATaIlbl BHIMOJIHEHUS, YaCTU OTYETa, KPUTEPUHU O(OPMIIEHUS U KPUTEPUH 3ALHUTHI.

Lenu oucyunnunol

— Pa3BuTHe HaBBIKOB TPOBEICHHS HAYYHBIX HCCIEIOBAaHWNA B OONACTH HAYKH U
TEXHOJIOTUH, BKIIIOYasl aHAJIN3 JaHHBIX, MAIIMHHOE O0yUYeHHE U MEXIUCIUILTHHAPHBIE TTOAXOJIBI.

— @opmHpoBaHHE YMEHMH HalMCaHUS aKaJeMMUYECKHMX TEKCTOB M IPEe3eHTaluu
pe3yabTaTOB B MPO(ECCHOHAIBHON Cpejie.

— [loxaroroBka cTyJI€HTOB K y4acTHIO B KOHKYpCax M XakaTOHaX, a TAKKe K MyOJIMKaluu
Hay4YHBIX padoT.

—  3aodauu oucyuniumwl

— [lnaHupoBaHmMe W TPOBEIECHUE HCCICOBAHUS HAa OCHOBE 33/JaHHOW TEMAaTHUKH
(HampuMep, U3 XaKaToOHA).

— AHanu3 JaHHBIX, pa3paboTka Mojede W UHTepHpeTanus pe3ylbTaToB C
UCTIOJTIF30BaHUEM METOJIOB MAIIMHHOTO O0YYCHHSI.

— Hanucanue ortdyera B Qopmare HayyHOW CTaTbU C COOJIIOJIEHUEM CTaHAAPTOB
aKaJeMUYECKOro MUChMa.

— IloaroroBka ¥ mpoBeJeHHME MPE3CHTAIMM pPe3yJIbTaTOB Tepel  ayIuTopHen
(mpemoaBaTesieM U OHOTPYIITHUKAMH).

— [lomyuenue oOpaTHOM CBA3M U KOPPEKTUPOBKA PaOOTHI JJIS YIyUILIeHUs KayecTBa.

Omanst evinonnenus omuema

1. IoaroToBUTENbHBII 3Tan: V3ydyeHue nurepatypsl, GOpMyIUpOBKa FMUIIOTE3bI, COOp U
MIpeIBapUTENIbHBINA aHAIN3 JaHHBIX (Hampumep, u3 Kaggle-nataceTos).

2. UccaenoBarteabckmii 3tan: [IpoBeneHne SKCIIEpUMEHTOB, pa3pabdoTka Mojenen
MAaIlIMHHOTO 00y4YeHHUs1, TECTUPOBAHHUE U BAJIUAALUS PE3yIbTaTOB.

3. Hanucanue otuera: CTPYKTYpHpOBAaHHE TEKCTa IO AaKaJEMHUYECKUM CTaHIapTaM,
odopmiieHre rpauKoOB, TAOJIUII U CCHUIOK.
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4. TlonroroBka mpe3eHTtamuu: Co3gaHUE ClIANAOB, PENETUIHS BBICTYIUICHUS W
MOATOTOBKA K BOMPOCAM.

5. 3ammTa U ouenka: [Ipe3eHTarus paboOThI, OTBETHI HAa BOMPOCHI, MOJYYCHHE OIEHKH U
00paTHOM CBsI3H.

Yacmu omuema

Otuer momkeH ObITH OoopmileH Kak HaydHas ctarhs (00beM 5—10 crpaHuI], BKIIOYas
npuiiokeHus). OCHOBHBIE YaCTH:

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

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

— Bseaenue: O630p nmpoOseMbl, aKTYalbHOCTb, LIEJU U 33/1a4U UCCIEA0BaHU.

— JluTeparypHblii 0030p: AHANIHM3 CYIIECTBYIOIKUX PabOT MO TEME.

— Marepuaasl u Meroabl: OmnucaHHe [aTaceTOB, HCIOJIB3YEMBIX AITOPUTMOB U
UHCTpYMEHTOB (Hanmpumep, Python, Kaggle).

— Pe3yabtarsel: [lpencraBienue mAaHHbIX, rpadUKoOB, TAOIHI] M aHAIU3 MOJTYYEHHBIX
pE3yNIbTaTOB.

— OOcy:xkaenue: MHtepnperanus pe3yibTaToB, CPABHEHUE C TUTEPATypPOd, OTpaHUUYEHUS
U TIPaKTUYECKOE 3HAUYCHUE.

— 3axuaouyenue: OCHOBHBIC BBIBOJIbI, PEKOMEHIAIIUU U TIEPCIIEKTUBBI.

— Cnucok autepatypbl: Ccputku Ha uctouHuku (B popmare APA umu 'OCT).

— Ilpunaoxenus: JlononHuTenbHBIE MaTEPHAIIbI, KO pelleHni 1 cKpuHIIoTh U3 Kaggle.

Kpumepuu opopmnenus omuema

— ®@opmart aoxymenTa: JlokymenT B opmare PDF unu DOCX, mpudt Times New
Roman 12 pt, mexxcTpounsiit uaTepBain 1,5, mong 2 cm co Becex cropoH. O0bem: 5—10 cTpanun
OCHOBHOTO TEKCTa.

— CrpykTtypa M cTuib: YeTkas CTpyKTypa C 3arojloBKaMH, akaJleMUYECKUH s3bIK Oe3
CJIEHTa, JOTMYHasl MOCJE0BaTeNIbHOCTh. VCnonb30BaHue HYMEpOBaHHBIX CIMCKOB, TAOJIHUIl U
rpauKoB ¢ MOANUCIMHU.

— IluTHpoBaHMe U OPUTHHAJBHOCTDH: Bce HCTOUHUKN LIUTUPYIOTCS B TEKCTE U CIIMCKE
nuteparypsl. [IpoBepka Ha Tutaruat (OpuruHaJIbHOCTH He MeHee 80%, ¢ TOMOIIBI0 HHCTPYMEHTOB
tuna Turnitin uim Antiplagiat).

— BusyaabHble 3jeMeHThI: ['paduku U TaOIUIBl JOIKHBI OBITH YHTAEMBIMHU, C
MOJAMUCAMU U CChUIKAMM Ha MCTOYHMKHM AaHHbIX. Kon pemenuit (u3 Kaggle) mpunaraerca B
IIPUIOKEHUSX.

— OO0mme TpedoBanusa: OTCyTCTBUE TpaMMAaTHYECKUX OHIMOOK, KOPPEKTHOE
oopMIIeHHE CHOCOK M TNpuiokeHui. PaboTa 1oKHA COOTBETCTBOBAaTH 3TMYECKHM HOpMam
(HampuMep, yKa3aHWe UICTOYHUKOB JIAaHHBIX).

— Kpumepuu 3awumvr omuema

— KauecrBo mnpesenranuu: IlpeseHtranus pnourensHocThio  5-10  MuHYT, C
ucnoibp3oBaHueM ciaiioB (PowerPoint unu ananor), yetkast CTpykTypa (BBeA€HUE, PE3yIbTaThl,
BBIBOJIbI), BU3yalIbHasl MOAJEpKKa (TpaduKu, TUarpaMMsl).

— Copepxanue BbICTyIUIeHHS: JIOTHUHOE U3JI0KEHUE LIETIEH, METOJOB, PE3YIBTATOB U
BBIBOJIOB; IEMOHCTpAIUsl IOHUMAHHUS TEMBI U BKJIa/1a B UCCIIEIOBAHUE.

— OrtBerbl Ha Bompochbl: CrnocoOHOCTh OTBEYaTh Ha BOIPOCHI MpernojaBaTens u
ayJUTOPUU TI0 TEME UCCIIeI0OBaHMs, 3aIlUTa BHIOOPAa METOA0B M MUHTEPIIPETAIIMH PE3YIbTATOB.

— OOmme HAaBBIKM:  YBEPEHHOCTb  BBICTYIUJICHHS,  COOJIIOJICHHE  BpPEMEHH,
B3auMOJeicTBHE ¢ ayauTopueil. OneHKa BKIIIOYAaeT OPUTMHAIBHOCTh OIX0a U MOTEHLIHAN AJIs
JIaJIbHEMIIEro pa3BUTHSL.
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onnommmeﬂbete acneKkmol

— Oumnenka: MaxkcumanbsHas onenka (10 GammoB) pacmpenensiercs: odopmieHue (2
Oaiia), cojepkaHue M KadyecTBO uccienoBanus (4 Oamra), 3ammura (4 Oamia). MUHUMATBHBINA
nopor Juis 3a4eta — 6 6aJioB.

— Pexomengamuu: Vcrnonp3yiite ma0I0Hb HAYYHBIX CTAaTeH (HaIpUMep, U3 KypHAJIOB
IEEE nnu ACM), KOHCYJIbTUPYHTECH C MTPENoaaBaTesIeM Ha dTanax INIAaHHPOBAaHUS U HAITUCAHUSI.
Jlns xakatona Ha Kaggle oGecrieubTe BBITPY3KY PEIICHHUS U €r0 OMMCAHUE B OTYETE.

— Pecypcebl: PexoMenayercss m3yduTh PyKOBOJCTBA IO HAINMCAHWIO HAYYHBIX CTaTEl
(manpumep, "Kak nmucarh HaydHbIe CTaThH" WM OHJIAHH-Kypchl Ha Coursera).

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

Ne i/ 3apanne OTBeT Komnerenuus

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

6) O030p

B) Monorpadus

r) [loBecTsb

1) Te3ucer

e) Pacckas

%) Ouepk

3) Otuer

2. | Yto U3 mepeyrcIeHHOTO A0IMYyCKaeTCsl B paMKax HayqYHOH a YK-2
stuku? BeiGepu 1 BepHBIil OTBET.

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

0) OTcyTcTBHE IOATBEPIKICHUI HAYYHOTO pe3yiIbTaTa
JOPYTUMH YICHBIMU

B) JloGaBiieHre COaBTOPOB B HAYy4YHYIO paboTy, HE BHECIINX
BKJIAJ] B TTOJIY4E€HHBINH pe3ysIbTat

r) HamepeHHoe BKIIFOUSHHE CCHIIOK HA CBOHM Pa0OTHI Ha
JTarle peLeH3UPOBaHHS HAYYHOU CTaThU

3. | Kak Ha3piBaeTCsi HAYKOMETPUYIECKHI TIOKA3aTeb YIEHOTO, B YK-1
CBSI3aHHBIN C YUCIIOM OITyOJINKOBaHHBIX UM HayYHBIX padoT
U UX LUTHPYEMOCThIO?

a) Ksaptuib

0) P-3maueHue

B) Unnekc Xupma

r) Meanana

4. | Brmmm nporynieHHoe CJIoBo. Precision OIIK-1
___score -- moka3aTeib TOYHOCTH, OTPaXKAIOLINI
KOJIMYECTBO pealibHbIX 00BEKTOB KJIacca CPeIi BCEX TeX, YTO
KJIacCU(UKATOP OTHEC K 3TOMY KJ1accy.

PaccuunTtsiBaercs o gpopmyne: True Positive/(True Positive +
False Positive)

5. | Brumm nporynieHHoe CiIoBo. Accuracy OIIK-1
___score -- moka3areib TOYHOCTH, OTPAKAIOIINI JOITI0
MPaBIIBHBIX KJIaccu(uKanmii.

PaccuunteiBaercs mo popmyie: (True Positive+ True
Negative)/(True Positive + False Positive + False Negative +
True Negative)
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6. | 3amuinu OTBET OJHUM YKCIIOM. 1 OIIK-1

Yemy paBeH uHAeKc Xupiia ydenoro (h uHaexc), eciau oH
omyonukoBan 100 HaydHBIX CTaTel C YUCIOM LUTHPOBAHUS
Ha Kaxayo no | cceuike?

7. | 3amumm OTBET OJHUM CJIIOBOM 0€3 ITPOOEIIOB U 3HAKOB ITHKa/ITHKA YK-1
MPEMUHAHUS
Hayunas - 3TO COBOKYITHOCTb TIPUHITUIIOB, TIPaBUJI,

MOBEIEHYECKIX U MOPATIBHBIX HOPM, KOTOPEIE PETyIUPYIOT
JeSTebHOCTh YYEHOT0 B IpoIiecce POBEACHNS HAyIHOTO
HCCIIEIOBAHHUS.

8. | 3amuiu B orBeT cioBo “AA” ninu “HET” 6e3 npobesioB u JA/ma/la VYK-2
3HAKOB IPENNHAHMI.
JlonyckaeTcs I CaMOIIMTHPOBAHHE CBOMX HAYYHBIX padboT?

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

Tect Ha Gone3Hb AaeT:
False Positive (J10XHOIOIOKUTENbHBIE PE3YIIHTATHI,

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

M3 1000 genosek aeiicTBUTENBHO O0JIerOT 20.
CKOJIBKO JIFOZICH MOJTydaT JIOKHOTIOJIOKUTEIBHBIC
pe3yJbTaThl TecTa?
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