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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 HayKH, Npopuiab MaTemaTuka M KOMIIBIOTEpHbIE HAyKH, YTBEP)KICHHBIN
nprka3oM MHHHCTEpCTBA HayKu U BbIciIero oOpasoBanusi Poccuiickoit @enepannu Ne 807 ot
23.08.2017 rona.

N3yuenne aucummiuHel (Monyisi) «Hayunas crynusa. B mouckax HEHTpPOHOB» sIBIIsE€TCS
OCHOBOM H3Yy4€HHUs NPUHLUIIOB U METOJOB HAy4yHOro HccienoBaHus. JlucuuruivHa (MOAYIb)
pa3BUBAET AHAJIUTHYECKOE M KPUTHUYECKOE MBIIIJIEHUE, YTO SIBJISIETCS BA)KHBIM HABBIKOM IS
pELIeHUs CI0KHBIX 33124 B Pa3jInYHbIX chepax.

MecTo JTUCUMIIIIMHBI (MOXYJIS) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Hacrosimas nucnumniHa (MOIyJb) BKIIOYCHA B YISOHBIH IJ1aH 1O MPOTrpaMMe TOITOTOBKU
OakanaBpuata no HampasieHuto 02.03.01 MartemaTtuka U KOMIIBIOTEpHBIE HAYKU, MPOQPHIIH
MaremaTrKa U KOMITBIOTEPHBIC HAYKU U BXOJHT B BApUATHUBHYIO 9acTh 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.

Huctunnuna (moxynb) «Hayunas ctynus. B mouckax HEHTpOHOB» BXOJIUT B MOIYIb
«Hay4nast cryaus», Kak JUCIUILIAHA TI0 BEIOODY.

Heab wu3yyeHusi AMCHUILIMHBI (MOAYJs). B (QOPMHUPOBAHUHM IOHUMAHHS OCHOB H
IIPUHLIMIIOB HAYYHOI'O UCCIIEOBaHUS.

3agauu u3ydeHusi JMCUMIIMHBI (MOYJIsl) HArpaBieHbl HA (OPMUPOBAHUE Y CTYACHTOB
CIEAYIOIINNI 3HAHUW, YMEHUN U HABBIKOB:

— TIOHMMaHUE OCHOBHBIX MPUHIUIIOB U METOJI0B HAYYHOI'O UCCIICOBAHMSI;

— 3HaHHUE HAY4YHOH 3TUKH U €€ MPUHLHUIIOB,;

— 3HaHHUE CTaHJAPTHBIX AJITOPUTMOB MAILIMHHOTO 00Y4EHHUS;

— 3HaHUE M0CJIEeI0BAaTeIbHOCTH IAar0B PHU HATMCAHUH HAayYHOH CTaThu;

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

— yMeHue paboTaTh C HAy4YHOH JUTEpaTypoil: MOMCK, aHaJIU3, OLEHKa JOCTOBEPHOCTU
VCTOYHUKOB;

— (opMynupoBaTh Hay4YHbIE 3a/1a4M U ONPEJEIIATh METO/IbI UX PEILCHMUS;

— aHAIM3HUPOBATh U OLICHUBATH JOCTOBEPHOCTh HAYYHBIX PE3YJIbTATOB;

— paboTaTh CO CTaHAAPTHBIMU U MPOABUHYThIMU ML-anropurmamu;

— YMEHUE HalKMCaHUs Hay4yHOU CTaThu;

— YMEHHE y4acTBOBATh B KOHTECTaX MO0 MAITMHHOMY 00Y4YEHHIO;

— YyMeHue paboTaTh B KOMaH/I€ HaJ| pEIIeHUEM HCCIIEI0BATEIbCKUX 3a1a4;

— HAaBBIK KPUTUYECKOTO MBIIIJICHUS U aHaJIN3a HAYYHBIX TaHHBIX;

— HAaBBIKM [TOMCKA, AHAJIN3a U OLEHKHU JOCTOBEPHOCTH HAyYHBIX HCTOUYHUKOB;

— HaBBIK IOCTPOEHUS Moiesiel (PU3NYECKHUX MPOLIECCOB;

— HaBBIK pEIIeHUs 3a/1a4 B YCIOBUSAX COPEBHOBATEIBHOTO MAIIMHHOTO 00yUYeHMS;

— HaBBIK NPOBEJICHUS HAYYHOT'O MCCIIEIOBAHUS 10 BBIOpAaHHON TeMe.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyemble B pe3ylibTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) TpU
IPOBE/ICHUH Y4EOHBIX 3aHATUH B (popMe KOHTAaKTHON pabOThl 00YYaOLINXCS € MeJarorn4eCKuMu
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
podeCCHOHATTLHOM
JIeSATEIIbHOCTH, OCHOBHBIC
TIPUHIINIIBEI KPUTHYECKOH OTICHKHT
HMCTOYHUKOB HH()OPMAIIUHU U UX
PEIIEBAaHTHOCTH

YK-1.2.

YMeeT KpUTHUECKH OIICHUBATD
UCTOYHHUKU HH(POPMAIIAHU U
CHHTE3HPOBATh JIAHHBIC W3
Pa3UYHBIX HCTOYHUKOB JUIS
penreHus 3a1a4, IPUMEHSTD
CHCTEMHBIH MTOJX0]] K aHAIN3Y U
PELICHHUIO KOMILJIEKCHBIX MPO0IIeM

YK-1.3.

NMeer nmpakTUYECKUN OIBIT
paboThI C COBpEMEHHBIMH
MHCTPYMEHTaMH U TEXHOJIOTHSIMU
JUTsE 00pabOTKH HH(POPMAILIH,
(hopMyITUPOBAHUH U
CTPYKTYPUPOBAHUH 3a/1a4 Ha
OCHOBE TMOJTY4YeHHOH MH(opManuu

YK-2.

CriocobeH onpeiensiTe Kpyr
3a]a4 B paMKax MOCTaBICHHON
[EJTH ¥ BBIOUPATh ONTUMAJTHbHBIC
CIIOCOOBI MX PEIICHHUS, UCXOJIS U3
JICHCTBYIONIHUX MPABOBBIX HOPM,
UMEIOIIUXCS PECYPCOB U
OrpaHUYECHUN

YK-2.1.

3HaeT NeUCTBYIONINE TPABOBHIC
HOPMBI, PETYITHPYIOIINE
JIESITETIbHOCTD B 00JIACTU PEIICHHS
3a7a4, OCHOBHBIE METOELI 1
MOJIXOJIbI K OTIPEICNICHHUIO KPyTa
3ama4

YK-2.2.

YMeer onpenensaTe Kpyr 3a7a4 B
paMKax I0CTaBJIEHHOM LIEJH,
BBIOMPATH ONTUMAJIBHBIE CIIOCOOBI
peleHus 3aaad, yYuThIBast
UMeEIOIIUECs PECYPCHI U
OrpaHUYEHHUS

YK-2.3.

Nwmeet mpakTuyecKuid OnbIT
MIPUMEHEHUS 3HAHUU O MPABOBBIX
HOpMax U pecypcax B pealbHbIX
CUTYaIusX, pa3pab0TKU U
peanu3anuu peleHui B
COOTBETCTBHUH C YCTAHOBJICHHBIMHU
OTpaHUYECHUSIMU

OIIK-1.

CnocobeH KOHCYIbTUPOBATh U
UCIIOJIb30BaTh

(byH1aMeHTa bHbIC 3HAHHS B
00JIaCTH MAaTEeMaTH4ECKOT0
aHaJM3a, KOMIUIEKCHOTO U
(GYHKIIMOHAILHOTO aHAaJIHM3a
anreOpbl, aHATUTHYESCKON

OIIK-1.1.

3HaeT OCHOBHBIC KOHIICTIIIUU H
TEOpHH B 00IaCTH
MaTeMaTHYEeCKOTO aHAJIN3a ’
CMEXHBIX JUCIHIUINH, METOJBI U
MOJIXO/IbI, KCIIOJIb3YEMBIC B
Pa3IMYHBIX 00JIACTSIX
MaTEMATUKN
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reoMeTpuH, 1udpepeHInaIbHON
T€OMETPHUH U TOIIOIOTUH,

I QepeHInanbHbIX ypaBHEHUH,
JUCKPETHON MaTeMaTHKH U

OIIK-1.2.

YMeeT npuMeHsTh
MaTEeMaTHYECKUE 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
JeSITeIbHOCTH
ITK-1. Crnioco6en popmymnupoBathb IK-1.1. 3HaeT METOIBI U TTOIXOIBI K
3aJa4u C MaTeMaTHYECKOM (bopMynrpOBaHMIO 3a7ad, a TAKKE
TOYHOCTBIO, 000CHOBEIBAThH OCHOBHBIC MTPUHIIMIIBI
YTBEPKICHHUS CTPOTO H MaTeMaTHYECKOTO
aHAJM3UPOBATH TOIy4YEHHbIC JIOKa3aTeNbCTBA U aHAJIU3a
pe3ynbTaThl B 00JIaCcTH pE3yIBTATOB.
MaTeMaTUKH U KOMIIBIOTEPHBIX IK-1.2. YMeeT KOppeKTHO CTaBUTh U
HayK (hopMyTUpOBaTH MaTEMaTHIECKUE
3a7auu, IPUMEHSTh CTPOTHe
METOABI JOKA3aTeNbCTBA U
AHAJIU3UPOBATH MOJIYYCHHBIC
Pe3yIbTaTHL.
IK-1.3. NmeeT ombIT paboOTHI € 3a72a9aMu

B 00JIaCTH MaTEMATUKU U
KOMITBIOTEPHBIX HAyK, BKITIOYAst
NPUMEHCHHE MAaTEMAaTHUCCKUX
METOIOB JIJIS PELICHIUS
MPAaKTHIECKUX 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 Hayunslii npotokon u 3 10 Homamrnee
HayJHas 3THKa 3aJlaHue,
IToaroroBka k
ceMUHapy
3 Pabora ¢ nanHBIMU 1 3 10 Jlomaninee
3a/iaHue,
XakaTtoH
4 MamuHHaOE 00yUueHHe 3 10 HomairHee
3a/jaHue,
IToaroroBka k
CceMUHapy
5 0030p JIUTEpaTYyPHI 1 4 10 Jlomarninee
3a/iaHue,
XaxkaToH
6 [TpomexxyTouHbIe 4 10 Homarinee
pe3yJIbTaThI 3aJaHue,
IToaroroBka k
CceMUHapy
7 Wnrepnonsuus 4 10 [omarnrnee
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 ITMCUUILTHHBI (MOTYJIs)

Neni/nt HaumenoBanme pasgesa Copepxanne JTMCHUAIVINHBI (MOYJISA) 10 TeMaM
AUCIHUNJIMHBI (MOYJIs1)

B nouckax neitmponos

1 BBoanas sexuust Jlexums ¢ onrcaHueM M MOCTAaHOBKOM 3a1auu

2 Hayunblil mpoTOKON 1 HAay4YHAs Hayunas nepuoanka. Bunel Hayunsix padot. Hayunas stuka.
JTHKA bubmmorpaduueckue 6a3bl JaHHBIX

3 Pabora ¢ maHHBIMI CraTHCTHYECKOE OMTUCAHUE U CBOMCTBA MCIIOB3yEMbIX JIAHHBIX.

CprKTypa JAaHHBIX, BU3yaJIn3alus U OLCHKA MapaMEeTpPOB CUTHAJIOB.
Knaccuueckue MOoAXO0AbI K pa3ACIICHUIO CUTHAJIOB

4 MammmnaHOE 00ydeHne CoxkpaleHnue pa3MEepHOCTH MTPOCTPAHCTBA. MeTOo/ TTIaBHBIX
KoMmoHeHT. COBpEMEHHbIE METO bl BU3YyaIH3allid MHOTOMEPHBIX
JAHHBIX M HETMHEWHOE COKPALIEHHUs pa3MEPHOCTH MIPOCTPAHCTBA
(UMAP). Knaccuueckue Metoibl Kiaactepusanuu. [londop MeTpuk u
IBPUCTHUK I UCCIIEAYEMBIX TaHHBIX. COBpEMEHHbIE METOIbI
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KJIaCTEepU3allMi U BHYTPEHHUE METPUKHU KaueCTBa KIacTepU3aliu.
bazoBble KiTacCH(bUKAIMOHHBIC MOJIEIH U METOBI OLICHKH MX
kauecTBa. [IpoBUHYThIC OMHAPHBIE MOJICIN Kiaccuukanuu. MeTo bl
MYJIbTHKJIACCOBOM KJIACCU(UKAIIMY U aHCAMOIH

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

6 [TpoMexyTOUHbBIE Pe3yTbTATHI HayuHblii ceMuHap: pe3eHTaIHs] TEKYIIUX Pe3yIbTaTOB

7 WnTepnonsus MeTobl HHTEPHONSIUN CUTHANA Yepe3 Kiaccuieckue (GyHKINU U
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  DJIEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 MpeaesaMHy.

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

Ocnosnas numepamypa:

1. Moxkuii, M. C. MeTomoiorusi Hay4yHbIX HCCIAeAOBaHUH : yueOHHMK ays By3oB / M. C.
Moxkuii, A. JI. Hukudopos, B. C. Mokwuii ; mox penakuueid 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. Kpyrios. — 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. MxurapssHa. — 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 mnaHHbBIX ¢ 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 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. KiimmanoB. — 2-e u3g., ucrp. u gorn. — Mocksa : 3natensctBo FOpaiit, 2025, —
307 c. — (Bsicuiee obpazoBanue). — ISBN 978-5-534-06485-8. — TekcT : 31eKTpOHHBIN //
O6pasoBarenbHas wiatdopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/563167.

7. O0mmas u MeIUIMHCKAs PAAHOJIOTHs: PaUallMOHHbIE TEXHOJIOTHH | YYeOHUK IS BY30B
/ mon penakmueir A. H. Ycenko. — 2-e m3n. — Mocksa : U3narensctBo FOpaiit, 2025. — 217 c.
— (Bricmiee obOpazoBanue). — ISBN 978-5-534-15184-8. — Tekct : 3neKTpOHHBIA //
O6pasosarenbHas iatdopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/567282.

Jononnumensuan numepamypa:

1. YmpaBneHre TpPOTPAaMMHBIMH TPOCKTaMH : Y4eOHUK JJIs BY30B/ MOJ peIaKiuen
P. ®. ManmukoBa. — MockBa: M3znarensctBo  FOpaiit, 2025.— 167 c.— (Beicuiee
obpazoBanue). — ISBN 978-5-534-14329-4. — Tekct : snekrpoHHBI // OOpazoBaTenbHAas
miatdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/567576.

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

CHCTEM U TeXHoJloru# : yueOHuK 1uis By30B/ U. A. beccmepTHblil. — Mocksa : M3naTenscTBo
FOpaiit, 2025. — 110 ¢. — (Bsicmee obpazoBanue). — ISBN 978-5-534-08696-6. — Tekcr
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AJICKTPOHHBINA /l OO6pazoBaTenpHas matdopma Opaiit [caiiT]. —
URL: https://urait.ru/bcode/580150.

3. Kynpssues, B. b. KomnbsrorepHoe MoaenupoBaHue JOTHUECKUX MPOLIECCOB : yUCOHHUK
s By3oB / B. b. Kynpsisues, O. O. I'acanos, A. C. [logkomsun. — 2-¢ u3n., nepepad. u A0, —
Mocksa : UznatensctBo FOpaiit, 2025. — 143 c. — (Bricmee ob6pazoBanue). — ISBN 978-5-
534-15336-1. — Texkcr : anextponHsld // OOpa3oBarenbHas matdopma HOpaitt [calT]. —
URL.: https://urait.ru/bcode/568295.

6. MarepuajbHO-TEXHHUYECKOE o0ecreueHne

VYHuBepcuTeT pacrnojaraeT MaTepUalbHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JEHCTBYIONIMM MPOTUBOIOKAPHBIM IIPAaBUJIaM U HOpMaM U oOecreunBarolieil MpoBeIeHne BCceX
BUJOB JUCUUIUIMHAPHOW M MEXIUCIUIUIMHAPHON TOATOTOBKM, INPAKTHYECKOW W HAy4HO-
HCCJIEIOBATENBCKOM paboT 00yyaromuxcsl, IPeayCMOTPEHHBIX Y4€OHBIM IJIAHOM.

[Tomernienust, KOTOPBIE MPEICTABIISAIOT CO00M yueOHbIE ayAUTOPUH IJIsl TPOBEACHUS 3aHATHHA
JEKIMOHHOTO THMA, 3aHATHH CEMUHAPCKOro (MPaKTUYECKOro) THIA, TPYINOBBIX U
WH/IMBUIYAJIbHBIX KOHCYJIBTAIMH, TEKYIIEro KOHTPOJIS U MPOMEKYTOYHOH aTTECTAIlH, a TAaKKe
MOMEILEHUS JUISl CAMOCTOSITENILHOM pabOThl M OMEIIEHUS I XPaHEHUS U MPOPUIAKTHUECKOTO
obcimyxuBaHusl yueOHOTo o00opynoBanus. [lomereHns: yKOMIUIEKTOBaHbI CIICIUATIM3UPOBAHHON
MeOeIbI0 U TEXHUYECKHMHU CPEICTBAMH OOYUYEHHsI, CIYXKAIIUMH Ui TPEICTaBICHUS YIeOHOH
uH(popMalu 60JbIION ayIUTOPUH.

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

— CTOJIAMH U CTYJIBSIMHU;

— KOMIIBIOTEPHON TEXHUKOII;

— MEXaHWYECKHUMH KaJIbKYISTOpaMHu;

— CIeUHaTu3UPOBAHHBIM 000PYIO0BaHHEM, BKIIIOUAsl JEMOHCTPALlMOHHOE 000pYyI0BAaHUE.

[TomernieHust 151 CaMOCTOSITEIbHON pabOThl 00yUYaAIOIIUXCSl, B TOM YHUCIIE TPUCTIOCOOTICHHBIC
JUISL MCTIONB30BaHMsI MHBAIUIAMH M JIMIAMU C OTPAHMYEHHBIMA BO3MOXXHOCTSMH 3J0POBBSI,
OCHAIIIEHBI KOMITBIOTEPHON TEXHHKOW C BO3MOYKHOCTBIO TOJKIIOUEHHs K ceTn «MHTepHeT» U
o0ecrieyeHHEeM  JIOCTyNa B 3JIEKTPOHHYI0  MH(POPMALMOHHO-00pa30BATENbHYIO  CPEdy
YHuBepcurera.

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

Ne HaunMeHoBaHue noprasna CcbLika
(u31aHus, Kypca, IOKYMEHTA)
1. | Hayunas snektponHas 6ubinuoreka elibrary.ru https://elibrary.ru/defaultx.asp
oubnmoreka
2. Bbaza mausbix i | T-cnenquanucros https://habr.com
3. Basza gaunaeix ScienceDirect https://www.sciencedirect.com
4. | OdunmanbHbIi caiT MUHUCTEPCTBA HAYKH U https://minobrnauki.gov.ru/

BhICIIEro o0pa3zoBanus Poccuiickoit @eneparyn

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

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

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

8. | ®enepanbHblii IEHTP HHPOPMAITUOHHO - http://fcior.edu.ru/
00pa3oBaTeIbHBIX PECYPCOB

HCpC‘-ICHL I/IH(i)OpMaL[I/IOHHBIX TCXHOJIOT Hﬁ, HCIIOJIB3YEMbBIX IIPpU  OCYHICCTBJIICHUU
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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  OOECIIEYeHHs, COBpPEMEHHbIE TMpoQecCHOoHaNbHbe 0a3bl  JaHHBIX H
MH(OPMaILMOHHbBIE CIIPABOYHBIE CHCTEMBI:

HaunmenoBanue 11O IIpousBoacTBo JIuneH3noHHoe / CBOOOIHO

pacmpocTpaHsieMoe

OnepanuoHHbIe CUCTEMBbI:
Microsoft Imagine (Windows Client, Server) | sapy6exmnoe | nmuuensnonHoe
bpay3epsbi:
Slupmexc.bpaysep OTCYECTBEHHOE CBOOO/IHO PacIpOCTpaHsIeMOe
Google Chrome 3apyOexHoe cBOOOJTHO pacIpOCTpaHsIeMOe
OducHble NPUITOKEHUS:
Microsoft Imagine (Visio, OneNote) 3apy0exKHOE JIMIEH3HOHHOE
TeXstudio 3apy0exKHOE CcBOOOJIHO PACIIPOCTPAHIEMOE
Adobe Acrobat Reader 3apyOeKHOe CBOOOJIHO pacrpocTpaHsIeMoe
IporpammHoe o0ecneueHne IJisl IVIAHUPOBAHUS U Y4eTa BPEMEHH:
Toggle app | 3apyOexHOoe | CcBOOOIHO pacIpocTpaHsieMoe
CucTeMBbl yHpaBJieHHsI POEKTAMM:
Microsoft Imagine (Project) | sapyGesxHoe | nuuensnonHOE
Cucrembl ynpasJieHusi 6a3aMu TaHHBIX:
Microsoft Imagine (SQL Server) | sapyGexuoe | muuensnonHoe
Cucrembl pe3epBHOro konuposanusi (backup):
Acronis Backup Advanced for HyperV | sapyGexHoe | nuuensnonHoe
CrpaBo4YHO-NIPaBOBbIE CHCTEMBbI:
KoncynprantlLintoc: cripaBoYHO-TIpaBOBast OTEYECTBEHHOE JIMIEH3HOHHOE
cucTeMa
CpencrBa aHTUBUPYCHOM 321U THI:
Kaspersky Endpoint Security mist 6usneca OTEYECTBEHHOE JIHLIEH3HOHHOE
Cranpaprasiii Russian Edition
Cpensl pa3padoTKu:
Visual Studio Code 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
Bash (Unix shell) 3apy0OexHOe cBOOOJIHO pacrpocTpaHsIeMoe
Anaconda 3apyOexKHOE CBOOOIHO PaCIPOCTPaHAECMOE
Robotic Operating System 3apy0exHoe cBOOOJTHO PACIPOCTPAHSIEMOE
CopelliaSim 3apy0OexHOe CBOOOJIHO pacrpocTpaHsIeMoe
Google Colaboratory 3apy0OexHOe CBOOOJIHO pacrpocTpaHsIeMoe
IlakeTbl IPOrPaMMHBIX CPEACTB M OMOJIHOTEK:
AutoPsy 3apyOexKHOE CBOOOIHO PaCIPOCTPaHsIEMOe
Interactive Disassembler (IDA) 3apy0exHoe cBOOOJTHO PACIPOCTPAHSIEMOE

Cucrtembl ynpaieHusi 0néanorpaguyeckoi HHpopManuei:

Zotero | 3apyOexHoe | CcBOOOIHO pacIpocTpaHsieMoe
CepBHCHI B CITYKOBI:

Bind 3apyOeKHOE CBOOOIHO PaCIPOCTPaHIECMOE
Docker 3apyOeKHOe CBOOOIHO PaCIPOCTPAHAECMOE

7. MeTtoanuyeckue u OlleHOYHbIE MATEPHUAJIBI

MeToanyeckue yKasaHHus I 00y4alOUUXCS 110 OCBOCHUIO TUCHMILIMHBI (MOLYJIs1)

B nporiecce nzydenust mucturuinHbl (Moynsi) «Hayunas cryaus. B mouckax HEeHTpOHOBY B
paMKax TEKYIIEro KOHTPOJIsS YCIIeBAEMOCTH UCIOIb3YIOTCS TaKhe BUIbI yueOHON paboThl, TaKue
KaK JIEKIIUHM, CEMMHApBl, XAaKaTOH, OTYET, JOMAIIHHWE 3aJaHus, a TaKKE pa3InYHbIe BUIbI
CaMOCTOSITENIbHOM padOThl 00yYaromMXCs IO 3aJaHUI0 IperojaBaTelis, HAlpaBICHHbIE Ha
pa3sBUTHE  HABBIKOB  NPO(PECCHOHATBHOM  JIEKCMKH,  3aKpeIUIeHHEe  NPaKTHUYECKUX
poecCHOHANBHBIX KOMIIETEHIIUN, TOOIIPEHNE NHULIUATHB.
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Jlekyusi — CcHCTEMAaTHYEeCKOe, TIOCIEeJ0BaTeIbHOE, MOHOJIOTHYECKOE HU3JI0KEHUE
npernojiaBaTeseM yueOHOTro MaTepuana, Kak paBuiio, TEOPETUYECKOT0 XapaKTepa.

B mpouecce nexkiuil peKOMEHIyeTcsi BECTM KOHCIHEKT JIeKIUH: KPaTKO M CXEMaTH4HO
(UKCUpOBaTh OCHOBHBIC HIEH, BHIBOJBI M OOOOIICHUS JIEKIMHU; BBIIENATH BAaXKHBIC MBICIIH,
KIIFOYEBBIE CJIOBAa M TEpMHUHBI. HeoOXOAMMO OTMETHTHh BOMPOCHI WM MaTepHallbl, KOTOpbIE
BBI3bIBAIOT 3aTPYAHEHHUS, U IONBITATHCSI HAWTHU OTBETHI B PEKOMEHJ0BAaHHOM JnuTeparype. Eciu
pa3zoOpaThCcsi B MaTepuaie He yAaercs, cleayeT chopMmyiaupoBaTh BOINPOC M 3a4aTh €ro
IIPENoAaBaTes0 Ha KOHCYJIbTALUU UM BO BPEMSI CEMUHAPCKOTO (IIPAKTUYECKOI0) 3aHATHS.

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 BOBJIEKAThCS B IUCKYCCHIO, BHICKA3bIBasi CBOM MHEHHUS U apTyMEHTUPYS HX.
[Ipu oTBeTax Ha BOIMPOCHl 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
pexoMeHayeTcst chOpMUPOBATh KOMAHAY, PACIPEACTUTh POJIH U MPOBECTH MPOOHBIE UTEPALIUH
peleHus, 9To00bI ONITUMU3UPOBATH KOJ| M MOATOTOBUTH €0 K IPOBEPKE MPEIO1aBaTeIIeM.

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
BU3YyaJIbHbIE MaTepUabl, OTPENETUPOBATh BBICTYIUIEHHE U YUECTh BOIPOCHI ayJUTOPUH, YTOOBI
3¢ (HEKTUBHO NPEACTaBUTH paOOTy U MOJYUUTh BBICOKYIO OLICHKY.

Homawmnee 3a0anue — HaboOp 3a/1a4 O TEMaM HeJIENH.

[lpu pabGore Ham JOMAIIHUMH 33JaHUSMH BaXHO BHUMATEIHHO O3HAKOMHUTBCS C
TpeOOBaHUSAMHU M CPOKAMU BBINIOJHEHUs. PexoMeHayeTcs pa30uBaTh 3aJaHusl Ha STarbl, YTOOBI
n30eKaTh TEPErpy3Kd W Jydlle YCBOUTHh Marepuai. Mcrmomb30BaTh pa3iuyHble WCTOYHHKH
uHpOpMalKK, BKIIIOYasi yueOHUKH U OHJIaWH-PECypChl, Ui 6osee IiTy00Koro MOHUMAaHUS TEMBI.

Camocmosmenvrnas paboma — paboTa CTYJEHTOB, HANpaBlieHHass Ha YIIyOJIEHHOE
W3YYEHUE OT/IEIbHBIX TEM U BOMPOCOB YUYEOHON AUCIMILTUHBI (MOTYIs).

B nporniecce camocToATenbHON pabOThI CTYJEHTHI B3aUMOICUCTBYIOT C PEKOMEH/I0BAHHBIMU
MaTepuaIaMH MPU MUHUMAIBHOM yYacTHH MpernoiaBares. 3a1aun CTyIeHTa BKIIOYaloT paboTy
C KOHCITeKTaMu JIEKIu# (00paboTka TeKCTa), MOBTOPHOE M3yUeHUE YUeOHBIX MaTepHaJIOB TUIAHOB
U TE3UCOB OTBETOB, U3YyUEHHUE JOMOTHUTEIBHBIX TEM, BHIMIOTHEHHE yU4eOHO-UCCIIEeI0BATEbCKIX
3aJIaHUM U JIPYyTOe€.
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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
OTBEYaeT Ha  BC€  BOIMPOCHI,
aKLUEHTUPYs] BHUMAaHUE Ha HauOoJjee
BLKHOM. YMEET aHaJIU3UpOBaTh,
CpaBHUBATH, KJ1accu(UIUPOBaTh,
0000maTh, KOHKPETH3UPOBATh W
CHUCTEMAaTH3UPOBATh W3yYCeHHBIN
MaTepuaj,  BbIIENAS  KIIOYEBbIC
MOMEHTBI u yCTaHaBJIMBast
MPUYUHHO-CIIEZICTBEHHbIE CBSI3U.
Yetko ¢dbopmynupyer OTBETHI,
YBEPEHHO HUHTEPIIPETUPYET
pe3yibTaThl aHAJIM30B W JAPYTHX
HCCIENOBAaHUM, a TaKXe pelaer
cioxHble 3agaud. CTyAEeHT XOpollo
3HAKOM C METOJAaMH HCCIIEeIOBaHUs,
HEOOXOMUMBIMH JUISI MPAKTUYECKOM
JeSITEIbHOCTH, M YMEET CBS3bIBAThH
TEOpPETUYECKUE ACHEKTBI
JUCTIUTITAHBI (Momyst) c
MPaKTUYECKUMH 3aJauaMH.

Xoportio 3auTeHo CrymeHT  oOlamaer  3HaHUSAMU

6 Xoporo 3a4TeHO MpeaMeTa TOUTH B TOJTHOM O0BeMe
paboueii IPOTPaMMBbI u
CaMOCTOSITEITLHO, JIOTHYECKH
MOCJICAOBATEIbBHO M BCECTOPOHHE
OTBEUaeT Ha  BCE  BOIPOCHI,
aKIIEHTUPYS BHUMaHUE Ha HauOoJiee
3HaYMMBIX MOMeHTax. OH yMeeT
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JlecaTnboanabHas
OlleHKA

IIaTnéananLuasn
OLICHKA

OneHka 3a 3a4uert

OO0mas xapakTepucTuKa
pe3yjabTaTa 00yueHus mno
AUCUMILIMHE (MOAYJIIO)

aHAIM3UPOBATb, CPaBHUBATH,
KJIACCU(PUIIMPOBATD, 0000m1aTh,
KOHKPETU3UPOBATh u
CHUCTEeMAaTHU3UPOBATh M3yYEHHBIN
MaTepuai, BBLAETSAS €ro KIIoYeBbIe
ACTEKTBHI u yCTaHaBIUBAs
MPUYUHHO-CIIEACTBEHHbIE  CBS3H.
dopmynupyer CBOU OTBETHI,
YBEPEHHO WHTEPIIPETUPYET
pe3ynpTaThl AHAIU30B U JIPYTHX
HCCIICIOBAaHUM, a TakXKe pelaer
CJIOKHBIC CUTYAalMOHHBIC 3aJayqu.
CTyneHT  XOpoulo  3HaKkoM C
METOJIaMHU WCCIIeZIOBaHUS,
HEOOXOJUMBIMU ISl TPAKTHUYECKOM
NIESATEIIbHOCTA, U YMEET CBS3BIBATh
TEOPETHUIECKHE ACTICKTHI IIPEeIMETA C
MPaKTUYECKUMU 3a7auaMHu.

Y 10BIETBOPUTENBHO

3auTeHo

Y 10BIETBOPUTENBHO

3auTeHo

Cryment  oOnamaeT  0a30BBIMHU
3HAHUSIMH no JUCIIUTUTAHE
(Monysro), HO UCTIBITHIBAET
TPYAHOCTH TIPU CAMOCTOSITEIBHBIX
OTBETaX M UCIIOJIB3YEeT 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 cnaun

He 3auteno

He cnan

He 3aureno

CryZneHT He oBJaien 0043aTeIbHBIM

MHHHMYMOM 3HaHUH 10 IPEAMETY U
HE MOXET OTBETUTb Ha BOIPOCHI,
JlaXkKe €CJIM TIPEenojaBaTellb 3a1aeT
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

Homamnnee 3amanue | 30% | Habop 3aganumii mo TeMam Heaelu

XakaToH

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

OTtuet

40% | [lucbmenHast paboTa (Hay4Hasi cTaThsl) IO pe3yJIbTaTaM UCCIESIOBaHUS U
MPE3EHTAINIO Pe3YIIbTaTOB
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HroroBass ouneHka mno aucuuniauHe (Moayiaw) «Hayunas cryaus. B moumckax
HEHTPOHOB» MO KAXKIOMY TeMATHYeCKOMY HANPABJEHHUIO BBICTABJISIETCS MO
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
pazjensl.

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

CraTucTu4ecKue MeToAbl 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
CPaBHEHHUS IBYX BbIOOPOK.

3. IlocTpoiiTe mpOCTyrO JIMHEHHYI PErpecCHOHHYK0 MOJENb Ha INpUMepe JIaHHBIX HU
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-BAIMAALNIO Il IPOCTOM MOJIENH U MIPOAHAIN3UPYITE Pe3yIbTaThI.

3. OnumuTe MeToAbl YIY4YIICHUS MOJEJIEH, TPUBEAUTE MPHUMEPHl PUMEHEHHS
TUIIEpIIapaMEeTPUIECKOrO 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, HCIOJB3yA AaTaCce€T ¢ MCAWIHUHCKUMHU JaHHBIMU ITalIUCHTOB. BI)Il"py'?;I/ITe
pemenne Ha Kaggle, rie oHo OyneT OIEHEHO MO TOYHOCTH NpEeICKa3aHWi M KIMHHUYECKOU
PUMEHUMOCTH.
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2. Ilepemennble 3B€31bl: Co31aliTE aITOPUTM KJIacCU(DHUKAIIUKA TUITOB TIEPEMEHHBIX 3BE3T
HAa OCHOBE aCTPOHOMHYECKUX HAOIIOACHUN, BKITIOYAst aHAIM3 CBETOBBIX KPUBBIX M CIIEKTPATbHBIX
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: Co3gaiite cucteMy yMHOro jaomMa Ha ocHoBe [oT-maHHBIX,
MPEJICKAa3bIBAIOIIYI0 PHEPrONOTPEOICHHE U ONTUMUZHPYIOIIYIO YIpaBiIeHHE 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,
STarnbl BBIMOJIHEHHS, YACTH OTYETa, KPUTEPHH O(OPMIICHHS U KPUTEPHUU 3aIUTHI.

Lenu oucyunnunol

— Pa3BuTHe HaBBIKOB MPOBEICHHS HAYYHBIX HCCIENOBAaHWNA B OOJACTH 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 Mojeded W UHTepHperanys pe3ylbTaToB ¢
UCTIOJIF30BaHUEM METOJIOB MAIIMHHOTO O0YYCHHSI.

— Hanucanue ordyera B Qopmare HayyHOM CTaTbu C COOJIIOJIEHUEM CTaHAAPTOB
aKaJeMUYEeCKOro M1ChMa.

— 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
npe/BapUTeNbHbIN aHanu3 JaHHbIX (Hanpumep, u3 Kaggle-naraceron).

2. UccaenoBarteabckmii 3tan: [IpoBeneHne SKCIIEpUMEHTOB, pa3pabdoTka Mojenen
MAaIIMHHOTO 00y4Y€eHUsl, TECTUPOBAHUE U BaIMIallUs PE3YIbTATOB.

3. Hanucanue otuera: CTpYyKTYypHpOBAaHHE TEKCTa IO aKaJEMHUYECKUM CTaHIapTaM,
odopmiieHre rpauKoB, 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 npoOeMbl, aKTYalnbHOCTb, LIETU U 33/1a4U UCCIEA0BaHUS.

— JluTeparypHblii 0030p: AHANIHM3 CYIIECTBYIOIKUX PabOT MO TEME.

— Marepuaasl u Mertoabl: OrnucaHue [aTaceTOB, HCIOJB3YEMBIX 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

— ®opmMmart aokymenta: JJoxyment B ¢opmare PDF wim DOCX, mpudrt Times New
Roman 12 pt, MexxcTpounblii uaTEpBa 1,5, mosst 2 ¢cM co Bcex cropoH. O0bem: 5—10 crpanuin
OCHOBHOT'O 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 TpaMMaTHYECKUX  OHIMOOK, KOPPEKTHOE
oopMIIEHHE CHOCOK M MNpuiokeHui. Pabora 1oikKHA COOTBETCTBOBAaTH 3TMUYECKUM HOpMam
(HampuMep, yKa3aHWe UICTOUHUKOB JIaHHBIX).

—  Kpumepuu 3awumuvl 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 BKJIIOYAaeT OPUTMHAIBHOCT OIX0a U MOTEHLIHAAN AJIs
JATbHENIIETO PA3BUTHS.
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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 IpyTrux aBTOPOB IpH
3aMMCTBOBaHMU MH(opMamu

6) OTcyTcTBHE IOATBEPIKIACHUI HAYYHOTO pe3yibTaTa
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-3nauenue

B) Unnekc Xupma

r) Mennana

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 -- mokasareib TOYHOCTH, OTPAKAIOIINI T0ITI0
MPaBUIIBHBIX KIIACCH(DUKAIHH.

PaccuuthiBaercs o gpopmyse: (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. | OTBerT 3amully 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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