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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas nporpamma aucuuniauasl (Moayns) «Hayunas ctynus. TepmosiiepHble peakiyu u
HEYJIOBUMBIE HEHTPOHBI» COCTaBJICHA B COOTBETCTBUM C (peliepalbHbIM TOCYAapCTBEHHBIM
o0pa3oBaTeNbHBIM CTaHJIAPTOM BBICIIEr0 00pa3oBaHUS — OakajaBpuaT MO CHENHATBHOCTU
38.03.05 busnec-undopmatuka, npodpuiab bu3HeC W aHAIUTHKA, YTBEPXKICHHBIM MPUKA30M
MunucTepcTBa HayKH U BbIcIero oopasoanus Poccuiickoit deneparmu Ne 838 ot 29.07.2020
roja.

N3yuenne npucuuniauesl (Monayna) «Hayunas cryaus. TepMosiaepHble peakuuu U
HEYJOBUMBIE HEUTPOHBD» SBISAETCS OCHOBOM M3y4Y€HHUS IPUHLUIIOB M METONOB HAYYHOIO
uccienoBanus. JucuumianHa (MOIyb) pa3BUBAeT aHAIUTUYECKOE U KPUTUYECKOE MBILUICHUE,
YTO SIBJIAETCS BaYKHBIM HABBIKOM JUIsl PELIEHHUS CIIOKHBIX 3a/1a4 B Pa3JINYHbIX cepax.

MecTo JTUCUMIITIMHBI (MOXYJIs]) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Hacrosimas nucnumniHa (MOIyJb) BKIIOYCHA B YISOHBIH IJ1aH 1O MPOTrpaMMe TOITOTOBKU
OakanaBpuata o HarnpasiaeHnt038.03.05 busnec-undpopmaruka, npoduss busHnec n aHaIUTHKA U
BXOJIUT B BapuaTHUBHYI 4YacTh biioka 1, ¢opmupyemyro ydacTHUKaMu 0Opa3oBaTEIbHBIX
OTHOIIICHUN KaK JUCIUIUIMHA TI0 BBIOODPY.

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

Hucnunnuna (Mmoxynb) «Hayunast crynusa. TepmosimepHble peakiuu W HEYJIOBHMBIE
HEUTPOHBI» BXOAWUT B MOAYJb «HaydHas cTyaus», Kak TUCIUIUIMHA IO 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 3TUKU U €€ NPUHLHUIIOB;

— 3HaHHUE CTaHJAPTHBIX AJITOPUTMOB MAILIUHHOTO 00Yy4EHHS;

— 3HaHUE M0CJIEeI0BAaTeIbHOCTH IAar0B PHU HATMCAHUH HAayYHOH CTaThu;

— 3HaHue 0a3 JaHHBIX HAYYHON NEPUOANKH U OCHOB HAYKOMETPUHU;

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

— (opMynupoBaTh Hay4YHbIE 3a/1a4M U ONPEEATh METO/Ibl UX PELICHHUS;

— aHAIM3HUPOBATh U OLICHUBATH JOCTOBEPHOCTh HAYYHBIX PE3YJIbTATOB;

— paboTaTk CO CTaHAAPTHBIMU U NPOoABUHYThIMU ML-anropurmamu;

— YMEHUE HalKMCaHUs Hay4yHOU CTaThu;

— YMEHHE y4acTBOBATh B KOHTECTaX MO0 MATMHHOMY O0Y4YEHHIO;

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

— HAaBBIK KPUTUYECKOTO MBIIIJICHUS U aHaJIN3a HAYYHBIX TaHHBIX;

— HAaBBIKM [TIOMCKA, aHAJIN3a U OLIEHKHU JOCTOBEPHOCTH HAYYHBIX HCTOUHUKOB;

— HaBBIK IOCTPOEHUS Moiesiel (PU3NYECKHUX MPOLIECCOB;

— HaBBIK pEIIeHUs 3a/1a4 B YCIOBUSAX COPEBHOBATEIBHOIO MAIIMHHOTO O0yUYEeHHUS;

— HaBBIK NPOBEJICHUS HAYYHOT'O MCCIIEIOBAHUS 10 BBIOpAaHHON TeMe.

ONEeKTPOHHBIA JOKYMEHT



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:xanue Nuaukartop IlepeyeHp MJIAHNPYEMBIX Pe3YJbTATOB
KOMIIeTeHIIMH KOMIIeTeHLIMH 00y4yeHMs1 10 JUCHHUILIMHE (MO1YJII0)
VK-1. Crocoben VK-1.1. 3HaeT MeTOAbI IOKUCKA U aHaJIN3a
OCYIIECTBIIATH MOUCK, WHPOPMAaLUK B 00JIACTH aHATIUTUKY,
KPUTUYECKUN aHAIN3 U OCHOBHBI€ ITPUHIIUIIBI KPUTHIECKOM
CHHTe3 HH(popMauy, OLIEHKU MCTOYHHUKOB MH(OpPMALUU U UX
MPUMEHSTH CHCTEMHBIH peNeBaHTHOCTH
HOJXOZ ATl peLeHUs YK-1.2. YMeeT KpUTHUECKH OIICHUBATD
MIOCTaBJICHHBIX 33134 UCTOYHUKHU MH(OpMALUHU U
CHUHTE3MPOBATh JaHHBIC U3 PA3INYHBIX
WCTOYHUKOB IS PELICHU 3a/ad,
MPUMEHSTh CUCTEMHBIM NOAXO[ K aHAJIU3Y
U pEeIIEHHI0 KOMIIEKCHBIX Po0JIeM
YK-1.3. HmeeTt npakTHUECKHIA OTBIT pabOTHI €
COBPEMEHHBIMU HHCTPYMEHTAMH H
TEXHOJOTHSIMH JJT1 00pabOTKH
nHpOpMauK, GOpMYITUPOBAHUH U
CTPYKTYPUPOBAHUH 3a]1a4 HA OCHOBE
MOJTydeHHON HH(pOpMAaIIH
YK-2. CriocoGeH omnpenensiTs YK-2.1. 3HaeT ACUCTBYOIINE TIPaBOBBIC HOPMBI,
KpYT 33Ja4 B paMKax peryaupyromye AeaTelIbHOCTh B 001acTH
MOCTaBJICHHOM IeNH U peleHus 3a1a4, OCHOBHBIE METO/IBI U
BBIOUPAThH MOJXO/Ibl K ONIPECIICHHUIO KPyTa 3a1a4
ONITUMAJIbHBIE CIIOCOOBI YK-2.2. YMeer onpeaesaTe Kpyr 3a7a4 B paMKax
WX PEUICHUSs, UCXOS U3 MOCTaBJICHHOH 1IeNH, BEIOUPATh
JIEHCTBYIOLINX ONTUMAJIbHBIE CIIOCOOB! PeIeHHs 3a1ad,
MPaBOBBIX HOPM, YUUTBHIBAsI UIMEIOIINECS PECYPCHI U
UMEIOIIIUXCS PECYPCOB U OrpaHUYCHHUS
OrpaHHYECHHUI YK-2.3. NmeeT npakTU4eCKUi ONBIT TPUMEHEHUS
3HAHWH O MPABOBBIX HOPMaX U pecypcax B
peaNbHBIX CUTYalUsIX, pa3padoTKH U
peanu3alry peuieHnid B COOTBETCTBUU C
YCTaHOBJICHHBIMU OIPaHUYECHUSIMH
[IK-1. Crocoben TIK-1.1. 3HAET KIIFOUYEBLIE METOBI
WCIIOJIb30BaTh €CTeCTBEHHOHAYYHBIX, JKOHOMHUYECKUX U
OCHOBHBIE METO/IbI UT-aucuunimg, NpuMeHsieMble B
€CTECTBEHHOHAYYHBIX, npodecCHOHAIBHON 1eATETbHOCTH
9KOHOMHUYecKkux u UT- [K-1.2. YMeeT HHTErpUpOBaTh pa3INYHbIC
JCIIUTUIMH B METOI0JIOTUIECKUE TTOIXO/IbI JJIsI
npodeccuoHaNbHON MPOBEICHHS TEOPETHUECKUX H
JeSITeIbHOCTH JUIS HKCHEPUMEHTAIILHBIX UCCIIEJOBAaHUM
TEOPETUYECKOIO U [K-1.3. NmeeT npakTU4ecKuii ONbIT IPUMEHEHUS

OKCIICPUMECHTAJIBHOT'O
HUCCICIOBaHUA

METOJIOB B PEATHHBIX TPOEKTAX JIJIs
JIOCTHKCHHS HAYYHBIX W MPAKTHYECKUX
pEe3yIbTaTOB
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3. Temaruueckuii njiax

Nen/ HauMeHoBamie TpynoeMKocTh, aKageMHIECKHE YAChI TKY )
n Ounas ghopma (TeKymuii
pa3nesia AMCHUTLIMHBI
(Moys1) AyautopHas padora KonTpoas CamocrosiTesb KOHTPOJIb
Jdekunn | Cemunapsi Hasi pa6oTa yCIeBaeMOCTH)
B nouckax neitmponos
1 BBonHast mekius 3 10 Jomarinee
3aJlaHue,
IToaroroBka k
ceMUHapy
2 Hayunslii npotokon u 3 10 Homamrnee
HayJHas 3THKa 3aJlaHue,
IToaroroBka k
ceMUHapy
3 Pabora ¢ nanHBIMU 3 10 Jlomaninee
3aJlaHue,
XakaTtoH
4 MamuHHaOE 00yUueHHe 3 10 HomairHee
3a/jaHue,
IToaroroBka k
CceMUHapy
5 0030p JIUTEpaTYyPHI 4 10 Jlomarninee
3a/iaHue,
XaxkaToH
6 [TpomexxyTouHbIe 4 10 Homarinee
pe3yJIbTaThI 3aJaHue,
IToaroroBka k
CceMUHapy
7 Wnrepnonsuus 4 10 [omarnrnee
3a/iaHue,
IToaroroBka k
ceMUHapy
8 [Ipen3anuTa NPOSKTOB 6 14 Otuer
3auem ¢ oyeHKOI
Hmozo: 30 84
Oovem oucuyunaunvl (Mooyas) 114
(6 ax. u.)
Oovem Oucyunaunvl (M0o0yas) 3
(6 3au. ed.)

4. CopepxxaHue ITMCUUILTHHBI (MOTYJIs)

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

B nouckax neitmponos

1 BBotHas ek Jlekusi ¢ ONMCaHUEM M IOCTAHOBKOM 3a/1au

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

VHuBepcuTer  pacnojaraeT  IOJAHBIM ~ HAa0OpOM  JIMIEH3MOHHOIO M CBOOOJHO
pacIpoCTPaHsIeMOro IPOrpaMMHOI0 OOECleYeHMs, BKJIOYas MPOAYKTHl OTEYECTBEHHOIO
IIPOU3BOJICTBA.

Kaxnplii cTyneHT B TedeHue BCEero IMepuoAa OOydeHHUs IOoJdydaeT HHIMBUAYaJIbHBIN
HEOTPAaHWYEHHBIH  JOCTYH K  DJIEKTPOHHO-OMOIMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
MH(POPMALIMOHHO-00pa30BaTENbHOM cpele  yHUBEPCUTETa. OTH CHCTEMBbl IPEJOCTaBIIAIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUHU YHUBEPCUTETA, TAK U 3a €r0 NpEAeIaMHu.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
JAHHBIX U UH()OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM.

Ocnosnas numepamypa:

1. Moxkuii, M. C. MeTomoiorusi Hay4yHbIX HCCIAeAOBaHUH : yueOHHMK ays By3oB / M. C.
Moxkuii, A. JI. Hukudopos, B. C. Mokwuii ; mon penakuueit M. C. Mokusi. — 3-€ u3n., nepepad. u
nomn. — Mocksa : U3natensctBo FOpaiit, 2025. — 259 c. — (Bricmiee o6pazoBanue). — ISBN
978-5-534-18527-0. — Texkcr : anekTpoHHbIi // O0pazoBarenbHas miatdopma FOpaiir [caidt]. —
URL: https://urait.ru/bcode/560221.

2. T'openoB, H. A. MeTononorus HayYHBIX HCCIICIOBAHUH : yUYCOHHK M TIPAKTHKYM IS
By30B / H. A. I'openos, O. H. Kopa6nesa, J[. B. Kpyrios. — 3-e uzn., nepepab. u gon. — MockBa
: I3marensctBo HOpaiit, 2025. — 390 c. — (Bricmiee obpazoanue). — 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. I'pac, [I. Data Science. Hayka o maHHbIX ¢ HYJIS : mpakTudeckoe pykoBozactso / JI. 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 : snekrponHsd. - 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 wiathopma 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 : M3narensctBo FOpaiit, 2025. — 217 c.
— (Boicmiee obOpazoBanue). — ISBN 978-5-534-15184-8. — Tekct : S1eKTpOHHBIA //
O6pasoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/567282.

Jononnumensuan numepamypa:

1. YmpaBneHre TpPOTPAaMMHBIMH TPOECKTaMH : Y4eOHUK JJIs BY30B/ MOJ peIaKiuen
P. ®. ManmukoBa. — MockBa: MU3znarensctBo  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. beccmeptHsiid, M. A. OCHOBBI HayYHBIX HCCJIEIOBaHUN B 001acTH WH(GOPMAIIMOHHBIX

CHCTEM U TeXHoJIoTu# : yueOHuK 1uis By30B / U. A. beccmeptHblil. — Mocksa : M3naTenscTBo
FOpaiit, 2025. — 110 ¢. — (Bwicmee 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. KomnbsiorepHoe MoaenupoBaHue JOTHUECKUX MPOLIECCOB @ yUCOHUK
11 By3oB / B. b. Kynpsisues, O. O. I'acanos, A. C. [logkomsun. — 2-¢ u3., nepepad. u A0, —
Mocksa : UznatensctBo FOpaiit, 2025. — 143 ¢. — (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 CEMHUHAPCKOro (MPakTUYECKOro) THIA, TPYIINOBBIX 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 MCTIONb30BaHMs MHBAIUIAMH M JIMIAMU C OTPAHMYEHHBIMA BO3MOXXHOCTSMH 3J0POBBS,
OCHAIIIEHBI KOMITBIOTEPHON TEXHHKON C BO3MOYKHOCTBIO MOJKIIOUEHHs 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
(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 gauaeix ScienceDirect https://www.sciencedirect.com
4. | OdunmanbHbli caiT MUHUCTEPCTBA HAYKH U https://minobrnauki.gov.ru/

BhICIIEro o0pa3zoBanus Poccuiickoit @eneparyn

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

6. | Mudopmanmonnas cucrema "Eannoe okHo nocrymna | 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
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 CcBOOOJIHO PACIIPOCTPAHIEMOE
Adobe Acrobat Reader 3apyOeKHOe CBOOOJIHO pacrpocTpaHsIeMoe
IIporpammHoe o0ecneueHne IJisl IVIAHHPOBAHHUSI H YYeTa 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 aHTUBUPYCHOM 321U THI:
Kaspersky Endpoint Security mist 6usneca OTEYECTBEHHOE JIHLIEH3HOHHOE
Cranpaprasiii Russian Edition
Cpeabl pa3padoTkm:
Visual Studio Code 3apy0eKHOE CcBOOOJIHO PACIIPOCTPAHIEMOE
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 3apy0exKHOE CBOOOIHO PaCIPOCTPaHsIEMOE
Docker 3apy0exKHOE CBOOOIHO PaCIPOCTPaHsIEMOE

7. MeTtoanuyeckue u OlleHOYHbIE MATEPHUAJIBI

MeToanyeckue yKasaHHus I 00y4alOUUXCS 110 OCBOCHUIO TUCHMILIMHBI (MOLYJIs1)

B npornecce uzyuenust mucumiinabl (Monyisi) «Hayunas crynus. TepMosiiepHble peakiiuu
Y HEYJIOBHUMbIE HEUTPOHBI» B PaMKaxX TEKYIIETO KOHTPOJS YCIEBAEMOCTH HCIOJB3YIOTCS TaKue
BUBI Y4eOHOU pabOThI, TaKUE Kak JIEKIIMH, CEMUHAPHI, XaKaTOH, OTYET, JOMAIlIHUE 3a/laHus, a
TaKXe Pa3JIMYHbIe BUJbl CAMOCTOSTENBHON PaOOTHl 00YYAOIUXCs 110 3aJaHUI0 NPENOoAaBaTeNs,
HarpaBJIeHHbIE Ha Pa3BUTHE HABBIKOB PO(ECCHOHATBHOM JIEKCUKH, 3aKPEIUIEHNE TPAKTHUECKUX
npoecCHOHANBHBIX KOMIIETEHIIUN, TOOIIPEHNE NHULIUATHB.
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Jlekyusi — CHCTEMAaTHYeCKOe, IIOCIEJ0BaTEIbHOE, MOHOJOTHYECKOE U3JI0KEHUE
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,
OMMPAsCh HA U3YUYEHHBIN MaTepuall. Takxke MOJIe3HO MOJACPKUBATH AUATIOT C OJHOKYPCHUKAMU,
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
MIPOXOK/ICHHS] OHJIAWH-KYPCOB M MPAKTUKU Ha MPOCThIX 3anayax. Hakonen, mepex yuyactuem
pexoMeHayeTcst chOpMUPOBATh KOMAHAY, PACIPEACTUTh POJIH U MPOBECTH MPOOHBIE UTEPALIUH
peleHus, 9To00bI ONITUMU3UPOBATH KOJ| M MOATOTOBUTH €0 K IPOBEPKE MPEIO1aBaTeIIeM.

Omuem — nucbMeHHas pabota (Hay4yHas CTaThsi) MO pe3yJbTaTaM WCCICIOBAHHUS U
IPE3EHTALMIO PE3YyIbTAaTOB, 32 KOTOPbIE CTYJEHTHI MOJIy4atoT 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 pabore Hax JOMAIIHUMH 33/JaHUSIMH BaXHO BHUMATEIbHO O3HAKOMHUTBCS C
TpeOOBaHUSAMHU U CPOKAMH BBINOJHEHUs. PexoMeHayeTcs pa30uBaTh 3aJaHUsl Ha 3Talbl, YTOObI
n30eKaTh TMEPerpy3Kd W Jydlle YCBOUTHh Marepuai. lcrmomb30BaTh pa3inuyHble WCTOYHHUKH
uHpOpMalKK, BKIIIOYasi yueOHUKH U OHJIaWH-PECypChl, Ui 6osee IiTy00Koro MOHUMAaHUS TEMBI.

Camocmosmenvrnas paboma — paboTa CTYJEHTOB, HANpaBlieHHass Ha YIIyOJIEHHOE
W3YYEHHUE OT/IEIbHBIX TEM U BOIPOCOB YUYEOHON AUCIMILITUHBI (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, U3YUEHHE JOMOTHUTEIBHBIX TEM, BHIMIOTHEHHE y4eOHO-UCCIIEI0BATENECKUX
3aJIaHUM U JIPYyTOe€.
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CucreMa OlleHMBAHUA Pe3yJIbTATOB 00y4YeHHsI M0 U CHUIINHE (MO1YJII0)

Kputepun nosyyenusi ypoBHsi M OlleHUBAHUA CPOPMUPOBAHHOCTH KOMIIETEHUHA 10O
aucuuniaune (Moayiaw) «Hayuynasi cryaus. TepmosiiepHble peaklud M HeyJOBHUMbIe
HENTPOHBbI»

OueHuBaHue ypoBHSA Yy4€OHBIX JOCTIXKEHUH, OOyYaromMXCs MO TUCIHUIUIMHE (MOIYJIIO),
OCYILIECTBIISIETCS B BUJE TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH U IIPOMEXYTOUYHOM aTTeCTalUH.

IIpome:xyTouHasi arTrecTalusi MO AUCUUIUIMHE (MOAYJIO) OCYUIIECTBIsSEeTCS B (opme
3auema ¢ OYeHKOU, TIPU HTOM TIPOBOJHUTCS OIIEHKA KOMIETEHIUH, C(HOPMUPOBAHHBIX IO
JUCLHUIIIINHE.

I[JISI OLCHUBAHWA TCKYHICIO KOHTPOJIAA YCIICBACMOCTU U HpOMe)I(YTOqHOﬁ arTeCTalmuu
HCIIOJIB3YECTCA ,Z[GCHTI/I6EL]'IJ'II)H€1$I IKajla OLUCHHBaHHUA, KOTOpasd COOTHOCHUTCA C TpaHHHHOHHOﬁ
IATHOAJIBHOM KoM CICAYIOIIUM 06pa30M, €CJIM MHOC HC YKa3aHO B cwma6yce JUCLUIIINHBI.

Onenka 3a 3a4er OO0mas xapakTepucTHKa
Jdecarudanabuas IlaTudamibHasn

pe3yabTaTa 00yueHus mno
OIleHKA OIIeHKAa

AUCUMILIMHE (MOIYJIIO)

10 OTiaHO 3adreHo CTymeHT  TOJTHOCTBIO  BIajaeeT

9 OTnmnyao 3auTeHo 3HAaHUSIMH, U3JI0KCHHBIMH B pa60qel71
IporpamMMme, M TIIYOOKO OCMBICISET

8 OTau4HO 3aureHo
qucuuuinay. OH CaMOCTOSITENBHO H

JIOTHYECKH MOCJIeI0BaTEIbHO
OTBEYaeT HAa  BCE  BOIIPOCHI,
aKUEHTUPYs BHUMaHUE Ha HawmOoJjee
BA)XKHOM. YMEET aHaJIU3UpPOBaTh,
CpaBHHUBATB, KJIacCcu(UIMPOBATH,
0000maTh, KOHKPETH3HPOBaTh U
CHCTEeMaTH3UPOBATh U3Y4YEHHBIN
Marepuan,  BbIICISS  KIIFOYEBBIC
MOMEHTBI u yCTaHaBJIUBAs
NPUYUHHO-CIIEICTBEHHbIE CBSI3H.
Yetko dbopmynupyer OTBETHI,
yYBEPEHHO UHTEPIPETUPYET
pe3ysbTaThl aHAIU30B H JAPYIUX
UCCJIENIOBAaHUI, a TaKKe perraer
cioxHble 3agayd. CTYAEHT XOpOIIo
3HAKOM C METOJaMH HCCIIE/IOBaHUs,
HEOOXOJUMBIMU ISl TTPAKTHYECKOM
JeSITEIbHOCTH, U YMEET CBS3bIBaTh
TEOpeTUIeCKue ACTICKThI
JIMCITUTUIMHEI (Momymst) C
NPaKTHISCKUMH 3a/Ia49aMH.

Xoporro 3auTeHo Cryment  obOmajmaer  3HaAHUSAMHU

6 Xopomo 3auTeHo npeaMera HOYTH B MOJHOM O0beMme
paboueii MIPOTPaMMBI u
CaMOCTOSITEIBHO, JOTUYECKU
MOCJIE0BATEIFHO W BCECTOPOHHE
OTBEYaeT Ha  BCE  BOIPOCHI,

AKIICHTUPYS BHUMAHUC Ha HaunboJee
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JlecaTnboanabHas
OlleHKA

Ouenka 3a 3auer O0uiast xapakTepucTHKA

IaTudansnbHas
pe3yjabTaTa 00yueHus mno

OIIEHKA
AUCUMILIMHE (MOAYJIIO)

3HaYMMBIX MoMeHTax. OH yMmeeT
aHAJIN3UPOBATh, CPaBHUBATh,
KJIACCU(UIIMPOBATD, 0000m1aTh,
KOHKPETH3UPOBAThH u
CUCTEMATHU3HPOBATH M3Y4YCHHBIN
MaTepuai, BBICTSS €ro KIF0YeBbIe
ACHEKTHI u yCTaHaBIUBast
MPUYUHHO-CIIEACTBEHHbIE  CBS3H.
Dopmynupyer CBOH OTBETHI,
YBEPEHHO HUHTEPIIPETUPYET
pe3ynpTaThl aHATN30B W JIPYTHX
WCCIIEIOBAaHUM, a TaKXKe pelaer
CJIOKXHBIC CUTYAalMOHHBIC 3aJaydu.
CTygeHT  XOpomlO  3HakOM  C
MeTOoJIaMHU HCCIIEZIOBaHNS,
HEOOXOJUMBIMHU ISl TIPAKTHIECKOM
NIESATEIIbHOCTA, U YMEET CBS3BIBATh
TEOPETHUUECKHE acTIEKThI IIpeIMeTa C
MPAKTHYECKAMU 3aa9aMH.

Y 10BIETBOPUTENBHO 3auteHo Cryment oOnamaeT  0a30BBIMHU

Y 10BIETBOPUTENBHO 3auteHo SHaHWAMH o JUCUUIITITNHE
(Moymr0), HO HCITBITHIBACT

TPYAHOCTH TIPU CaMOCTOSTENIbHBIX
OTBETaX M UCHOJb3yeT HETOYHBIE
¢dopmynupoBku. B xone oTrBeToB oH
JIOITyCKaeT OIIMOKM, Kacarolluecs
cytu BorpocoB. CTyneHT crocoOeH
pemare TOJBKO CaMble MPOCTHIE
3ajauu u BJIa/ieeT JIUIIb
MHUHHMMAJIbHBIM HaOOpOM METO/IOB
UCCJIEI0OBAHUS.

He cnan He 3aureHo CryneHT He oBJaieN 003aTeIbHBIM

He cnan He 3aureno MHUHUMYMOM 3HAaHHU TI0 TIPEIMETY U

He cIaH He 3auyteHo HE MOXCET OTBCTUTH Ha BOIIPOCHI,

JaxXe CCJIM IpernoaaBaTeiib 3aJacT
JOITOJIHUTCIIBHBIC HaBOOAIIIMEC

BOTIPOCHI.

Jucuununa (Monyns) «Hayunas cryaus. TepmosiiepHble peakiiui U HeYJIOBUMbIE
HEUTPOHBI» OLIEHUBAETCS CIEAYIOLUM 00pa3oM:

AKTHBHOCTH

Bec Onucaune

AymuropHas pabora | 10% | AKTHBHOE yyacThe B CEMHHApaxX: OTBETHI HA BOIIPOCHI TIPETIOaBaTels 1

y4aCTuEC B JUCKYCCHU

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

XakaToH

20% | Beirpy3ka penieHust CTyJICHTaMH B cCOpeBHOBaHUe Ha miardopme kaggle
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AKTHBHOCTH Bec Onucanmne

Otuer 40% | [Tucemennas padota (Hay4dHas CTaThsl) IO Pe3yIbTaTaM MCCICAOBAHHS U
MIPE3CHTAINIO Pe3yIIbTaTOB

HNroroBasi ouenka mo gucuumiaune (moayiw) «Hayunasi crynus. TepmosizepHbie
peaknMd ¥ HeYJOBHMbIe HEHTPOHBI» MO0 KaXKAOMY TeMAaTHYeCKOMY HANpPaBJIeHHUIO
BBICTABJISIETCSl 10 HAKOMUTEILHON onenke: «0,1 X cpennee 3a aynutopuyro padory + 0,4 x
otuet + 0,2 X xakaToH + 0,2 XcpenHee 3a ToMalIHee 3aaHue».

Texkyuuii KOHTPOJIb YCIIeBAeMOCTH 00y4aIOIIMXCS M0 IUCHUILIMHE (MOLYJII0)
IIpumepHbIe JoMAalLIHUE 3aJaHUS
Jlomamnee 3aganue 1

ITocTaHoBKa 3a1a4i, HAYYHbII MPOTOKOJ U Pad0oTa ¢ JaHHBIMH

1. ChopmynupyiiTe HAyYHYIO TUIIOTE3Y U IIEJIA UCCIICIOBAaHUS HA BRIOPAHHYIO BAMU TEMY.

2. Onpenenute 0OBEKT U MPEAMET UCCIIECIOBAHUS, OMUIINTE UX.

3. CocraBbTe IJIaH HAyYHOTO MMPOTOKOJIA JIJISl BAIIETO MCCIICAOBAHMS, BKIFOYasi OCHOBHBIC
pas3zensl.

4. OnumuTe OCHOBHBIC MPUHIIUITBI HAYYHOW ITHKH, KOTOPBIE HEOOXOIUMO COOJIIOIATh B
BallleM HUCCIIeI0BAaHUU.

5. [IpoBemuTe cOOp W MPEABAPUTEIBHYI0 00paObOTKYy HEOOJbIIOro Habopa (U3NIECKUX
JaHHBIX (HampuUMep, W3MEpeHHs] TeMIepaTypbl, AaBIE€HUS M T.1I.), OMHIIUTE HWCTOYHUKU
BO3MOYKHBIX OIIHOOK

Jlomaminee 3aganue 2

CratucTuyecKue MeTobl 1 OCHOBBI MAIIIMHHOTO 00y4YeHUsl

1. PaccuuraiiTe OCHOBHBIE ONUCATEIbHbIE CTATUCTUKY (CpeiHee, MeInaHa, IUCIepCHs) A
3aJJaHHOTO HabOpa JaHHBIX.

2. IlpoBenuTe NMpOBEPKY I'MIIOTE3 C UCIOJIb30BAaHUEM t-TeCTa WU APYroro KpUTepus Ui
CPaBHEHHUSI IBYX BbIOOPOK.

3. IocTpoiiTe MpOCTYIO JIMHEHHYIO pPErpecCHOHHYI0 MOJENb Ha IpUMEpe JAHHBIX U
UHTEPIPETUPYNUTE KOAPPULIUEHTHI.

4. OnumuTe pa3inyusg MEXIYy KOHTPOJIMPYEMBIM U HEKOHTPOJIUPYEMBIM OOyueHHEM,
NPUBEINTE IPUMEPHI 33124 ISl KQKI0TO THIIA.

5. BeiOepuTe 1 KpaTKO ONMUIINTE TP aJrOpUTMa MALIMHHOTO O0Y4eHUs, X Ha3HauUeHHE U
00yacTu MPUMEHEHHUS.

Jdomamnee 3aganue 3

Ounenka Mojeeli, MHTepNPeTalUs pe3yJIbTATOB U MOAr0TOBKA MPOEKTOB

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

2. IlpoBenuTe Kpocc-BIMAALNIO I IPOCTOM MOJIENH U MPOAHATU3UPYHTE PE3yIbTATHI.

3. OnumuTe MeToAbl YIy4YIICHUS MOJEIEH, TMPUBEAUTE MPHUMEPHl PUMEHEHHS
TUIIEpIIapaMEeTPUIECKOrO TIOHUHTA.

4. Ilpoananu3upyiiTe Hay4HbIH pe3ynbTaT (Hampumep, U3 OMyOJMKOBAHHOM CTAaThU WM
COOCTBEHHOT'0 IKCIIEPUMEHTA) U CHOPMYIUPYNUTE BHIBOJIBI.

5. CocTaBpTe IJIaH MOJATOTOBKM (PMHAJIBHOTO IMPOEKTa C MCIOJIb30BaHUEM BBIOPAHHOTO
ITOPUTMA MAITMHHOTO O0YY€HUs1, BKJIFOYas 3Tarbl cOOpa JaHHBIX, 00yUeHUs] MOJEIH, OLIEHKU U
IPE3EeHTAlUU PE3yJIbTaTOB.

IIpumepHbIe 3aJaHNs 1/ XaKaTOHA
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1. Jleuenne Ha ramma-Hoxke: PaspaOoTtaiiTe MoOjenp MaIIUHHOTO OOYYCHHS ISt
npecKa3aHus ONTUMAJIbHBIX MapaMeTpoB OOJIyuyeHHs] Ha TaMMa-HOXKE JUIsl JICYCHHS OIMyXOJen
TOJIOBHOI'O MO3Ta, MCIOJB3ys JaTaceT ¢ MEIWLMHCKMMH JAHHBIMM HAlUEHTOB. BrIrpysure
pemenne Ha Kaggle, rme oHO OyneT OIEHEHO MO TOYHOCTH NpPEICKa3aHWi M KIMHHYECKOU
IIPUMEHUMOCTH.

2. Ilepemennble 3B€31b1: Co3aaiiTe aITOPUTM KiacCU(UKALUU TUIIOB TIEPEMEHHBIX 3BE3]T
Ha OCHOBE aCTPOHOMHUYECKUX HaOII0A€HUH, BKIIIOYask aHAJIU3 CBETOBBIX KPUBBIX U CHEKTPaIbHbIX
JAHHBIX. Y4YacTBYHTe B copeBHOBaHMM Ha Kaggle, rae pelieHne OIeHMBAETCS MO TOYHOCTHU
KJIacCU(UKALUU U CIOCOOHOCTH BBISBIISIT PEKUE TUIIBI 3BE3I.

3. B nouckax HeliTponoB: [loctpoiite Monens ans oOHApy:KEHUS] HEUTPOHHBIX 3BE3]l B
JTAHHBIX TEJIECKOIIOB, UCIIOJIb3Ys METO/Ibl 00PAOOTKH N300paKeHUI U MAIIMHHOIO O0yYeHHUs 11
aHaM3a KOCMHYECKHMX CHUMKOB. Brirpysure kon nHa Kaggle, rne oH mpoBepsiercs Ha
3¢ (EeKTUBHOCTD JETEKIMA U MUHUMU3ALMIO JIOKHBIX CpadaTbIBaHUM.

4. TlepkoJsinus: OT JeCHBIX MOKAPOB 10 He)Tera3oBbIX pe3epByapoB: Paszpaboraiite
CUMYJSILMOHHYIO MOJEIb IEPKOJIALUM JUIsl NPOTHO3UPOBAHUSA PACIPOCTPAHEHMS JIECHBIX
MIOYKapOB M OLEHKU HE(PTEra3oBhIX Pe3epByapoB, HHTETPUPYS (PU3HUECKUE YPABHEHUS U JAHHBIC
o napamadre. YuactByiite B Kaggle-copeBHOBaHMM, /i€ pellIeHHE OLEHUBAETCS MO TOYHOCTU
CUMYJISIUHI U MPAKTUYECKUM PEKOMEHALIMSIM.

5. ¥Ymublii  aom: Coszpaiite cucteMy YMHOro Jjgoma Ha oOcHoBe loT-maHHBIX,
IIPEJICKA3bIBAIOILYI0 3HEPrONOTPEOJEHUE U ONTUMU3HUPYIOILYIO YIPaBIEHUE YCTPONWCTBAMHU C
IOMOIIBI0 MalIMHHOrO o0ydeHus. Beirpysure monens Ha Kaggle, rne ona ouenuBaercs mo
9HEProdPPEeKTUBHOCTH, TOYHOCTH NPEACKA3aHUN M HHTETPALIUHU C PEaIbHBIMHU JTaHHBIMH.

I[IpumepHoe onMcaHne KPUTEPHEB K OTUYETY

MeToanyecKkue peKOMeHIalUM 10 NOAroToBKe U oopmiaeHuro «OTyera»

Otuer no nucuumianHe (moaymwo) “Hayunas crynus: TepmosiaepHble peakuuud U
HEYJIOBUMbBIC HEUTPOHBI" MPEICTABISAET COOOM MUCHBMEHHYIO paboTy B (hopMaTe HAyYHOH CTaThH,
OCHOBAHHYIO Ha pe3ylbTaTaxX HCCIel0BaHMs (BKJIIOYas yyacThe B XaKaTOHE Ha Iuiatdopme
Kaggle), a Taxke BKIIIOYaeT MPE3EHTALUIO pe3ylbTaToB. PaboTa oleHMBaeTCs MperoaaBaTesieM
Ha OCHOBE KadecTBa McCleNoBaHUsA, oGopMiIeHUs M 3amuTbl. Huke NmpuBEIeHBI KIIOUEBbIE
ACTICKTHI: 1IeJTH, 3a/1a4H, TAIbl BHITOTHEHHS, YaCTH OTYETa, KPUTEPHH OPOPMIICHHS U KPUTEPUHU
3aIUTBHI.

Lenu oucyunnunol

— Pa3BuTHe HaBBIKOB TPOBEICHHS HAYYHBIX HCCIENOBAaHWNA B OONACTH HAYKH W
TEXHOJIOTUH, BKIIIOYasl aHAJIN3 JJAaHHBIX, MAIIIMHHOE 00yYeHHE U MEXAUCLIUIUIMHAPHBIE TIOJIXO/IbI.

— @opmHpoBaHHE YMEHMH HaNMCaHUS aKaJeMMUYECKHMX TEKCTOB M IPEe3eHTaluu
pe3yabTaToB B MPO(pECCHOHATILHON Cpejie.

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

—  3aodauu oucyuniunol

— [lnaHupoBaHMe © TPOBEIECHUE HCCICOBAHUS HAa OCHOBE 33JaHHOW TEMAaTHUKH
(HampuMep, U3 XaKaToOHA).

— AHaiM3 JaHHBIX, pa3paboTka Mojeded W UHTepHpeTalnus pe3yslbTaToB C
UCTIOJTIF30BaHUEM METOJIOB MAIIMHHOTO O0YYCHHSI.

— Hanmcanne otuera B (opmare HaydHOW CTaThU C COOJIOJIGHUEM CTaHIApTOB
aKaJeMUYECKOro MUChMa.

— IloaroroBka ¥ mpoBeJeHHME MPE3CHTAIMM pPe3yJIbTaTOB Tepel  ayIuTopHen
(TperioraBaTeeM M OJTHOTPYIITHHKAMH).

— Tlomyuenne oOpaTHOI CBSA3M U KOPPEKTUPOBKA paOOTHI IS YITYUIICHHS Ka4eCTBa.
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Imansl 6binOIHEHUA OMuUema

1. IloaroToBUTENBHBII dTan: V3ydyeHue nurepatypsl, GOpMyIUpOBKa THUIIOTE3bI, COOP U
npe/BapuTeNbHbIN aHanu3 JaHHbIX (Hanpumep, u3 Kaggle-naraceron).

2. UccnenoBarenbekuii 3tam: [IpoBeneHne SKCIEPUMEHTOB, pa3padOTKa MOJENei
MaIIMHHOTO 00y4YeHUsl, TECTUPOBAHUE U BaIMIAlUsl PE3YyIbTATOB.

3. Hanucanue otvyera: CTPYKTYpHpOBAaHHE TEKCTa IO AaKaJIEMHUYECKUM CTaHIapTaM,
odopmiieHre rpauKoB, TAOJIUIl U CCHUIOK.

4. lloaroroBka mpe3eHTauuu: Co3laHue ClIal0B, pENETULMS BBICTYIUICHUS U
MIOATOTOBKA K BOIPOCAM.

5. 3amura u ounenka: [Ipesenranus paboTbl, OTBETHI Ha BOMPOCHI, TOJIYYCHHE OLIEHKU H
00paTHO# CBsI3H.

Yacmu omuema

Otuer nomkeH ObITh OoopmileH Kak HaydHas cratbd (00beM 5—-10 crpaHul, BKIOYas
npuiiokeHus). OCHOBHBIE YaCcTHU:

— Turyabusrii auct: Hazanue padotelr, DO aBTopa(oB), TpyIna Mpy HATUIHH, 1aTa.

— Amnnortanusi: Kpatkoe pestome uccienoBanus (100-200 ciioB), BKiro4as ey, METOIbI
Y KJIFOUEBBIC BHIBOJIBI.

— BgBeaenue: O630p MpoOIEMBI, AKTYaTbHOCTD, LN U 33/1a49H NCCIICIOBAHMS.

— JlutepatypHblii 0030p: AHaNIKU3 CYIIECTBYIOLIUX paboT MO TEME.

— Marepuaast u meroabl: OmnucaHue JaTaceToOB, HUCIOJIb3YEMBIX aJITOPUTMOB U
UHCTpyMeHTOB (Hampumep, Python, Kaggle).

— Pesyabtarsl: [lpencraBnenue naHHBIX, TPa@UKOB, TAONUIl U aHAIU3 MOJIYYCHHBIX
pe3yJbTaToB.

— OO0cy:xkaenue: Murepnperanus pe3yibTaToB, CPABHEHUE C JTUTEPATYPON, OTPAaHUYCHUS
U IIPaKTUYECKOE 3HAUCHUE.

— 3axkuouenue: OCHOBHBIE BBIBO/IbI, PEKOMEH/IALIUH U ITEPCIIEKTUBBI.

— Cnucok jgurepartypbl: Ccbuiku Ha ncTOuHUKH (B popmare APA umu 'OCT).

— Ipunoxenus: JlonoaHUTENbHBIC MATEPUAIIBI, KOJ PEIICHHH U CKpUHIIOTH 13 Kaggle.

Kpumepuu opopmnenus omuema

— ®opmMmart aokymenta: Jlokyment B ¢opmare PDF win DOCX, mpudr Times New
Roman 12 pt, mexxctpounsiit uaTepBai 1,5, moust 2 cMm co Bcex ctopoH. O0seM: 5—10 cTpanuiy
OCHOBHOTO TEKCTa.

— CTpykTypa U cTijb: YeTkas CTpyKTypa C 3aroJIOBKaMH, akaJeMUYecKUl s3bIK 0e3
CJIEHra, JIOTMYHAasl IOCJIEeN0BaTeIbHOCTb. VIcronb30BaHNEe HYMEPOBAHHBIX CIMCKOB, TAaOMUI U
rpauKOB C MOJIUCIMHU.

— HuTHpoBaHue U OPUIMHAIBHOCTB: Bce HCTOUHMKN LIUTHPYIOTCS B TEKCTE U CIIHUCKE
nutepatypsl. [IpoBepka Ha miaruat (OpuruHaIbHOCTH HE MeHee 80%, ¢ TOMOIIBI0 HHCTPYMEHTOB
tuna Turnitin um Antiplagiat).

— BusyaabHble 3jeMeHThl: ['paduku M TaObmUIBl JOIKHBI OBITH YHTAEMBIMH, C
HNOJANMCAMU U CCBUIKAMM Ha UCTOYHMKM JaHHbIX. Kox pemenuii (u3 Kaggle) npumaraercs B
MPUIIOKEHUSX.

— OOmmue TpedoBanusa: OTcyTcTBHE TpaMMaTHYECKUX OMIMOOK, KOPPEKTHOE
oopmiieHHe CHOCOK W MpHoKeHHi. PaboTa 10oMKHAa COOTBETCTBOBATH 3TUYECKUM HOpMaMm
(Harpumep, yKazaHUE UCTOYHHUKOB JIAHHBIX ).

— Kpumepuu 3awumvr omuema

— KauecrBo mnpesenraumu: Ilpesentanus mrensHOCTRO  5-10  MuHYT, C
ucnosnb3oBanueM ciaiiios (PowerPoint nim ananor), yetkast CTpykTypa (BBeieHHE, Pe3ybTaThl,
BBIBO/IbI), BU3YyaJIbHAsI MOJAJIEpKKa (rpaduKu, TuarpamMmbl).
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— Conepxxanue BbICTyIUIeHHs: JIOTHUHOE U3TI0KEHHE LIeTIeH, METOJI0B, PE3yIbTaTOB U
BBIBOJIOB; JIEMOHCTpAIMs IOHUMAaHUsI TEMbI U BKJIaJla B UCCIIE0OBaHUE.

— OrtBerbl Ha Bompochl: CrmoOCOOHOCTh OTBEYATh HA BOIPOCHI MpemojaBaTelss u
ayJIUTOPUU TI0 TEME MCCIIE0BaHus, 3alI1Ta BEHIOOpA METO/I0B U HHTEPIIPETALIUU PE3YyIbTATOB.

— OOmue HaBBIKM:  YBEPEHHOCTb  BBICTYIUIEHUS, COOJIOJCHHE  BpEMEHH,
B3auMojIecTBUE ¢ ayauTopueid. O1ieHKa BKIIIOUYAEeT OPUTHHAIBHOCTD MOAX0/1a U MOTSHIUAT AJIs
JAIbHEUIIET0 Pa3BUTHSL.

ﬂOMOJlHumeJleble acneKkmal

— Ouenka: Makcumanbaas ouenka (10 Oamno) pacmpepensercsa: odopmieHue (2
Oaiia), cojepkaHue M KadyecTBO uccienoBanus (4 Oamra), 3ammura (4 Oamia). MUHUMATBHBINA
nopor Juis 3a4eta — 6 6ajoB.

— Pexomenganum: Vcronp3yiite ma0I0HBI HAYYHBIX CTAaTEH (HAIpUMep, U3 KypHAJIOB
IEEE nnu ACM), KOHCYJIBTUPYHTECH C MTPENoaaBaTesIeM Ha dTanax IJIaHHPOBAaHUS U HAITUCAHUSI.
s xakarona Ha Kaggle obecrieubTe BHITPY3KY PEIICHHS U €T0 OMMCAaHUE B OTYETE.

— Pecypebl: PexkoMmeHayercs M3yd4uTh PYKOBOJACTBA IO HAIMCAHUIO HAY4YHBIX CTaTeil
(nanpumep, "Kak nucarb HayuHble cTaThu'" WM OHJIAMH-KYpchl Ha Coursera).

33}13HI/IH IJIA l'lpOMe)KyTO'lHOﬁ aTTeCTallui 110 JMCHHUIIJINHE (MO)IyJIlO)

Ne n/mn 3ananue OTtBeT Komnerenuus

1. | Yro U3 mepedncieHHoro SBISIETCS THIIOM Hay9HBIX padoT? a,0,B,11,3 VK-1
BriGepu 5 BepHBIX OTBETOB.
a) CraTes

6) O030p

B) MoHorpadus

r) [loBecThb

1) Te3ucel

e) Pacckas

%) Ouepk

3) Otuet

2. | YTto U3 mepeyrcIeHHOro A0IyCKaeTCsl B paMKax HayqYHOH a YK-2
atuku? BriGepu 1 BepHBIi OTBET.

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

0) OTcyTcTBHE IOATBEPIKICHUI HAYYHOTO pe3yiIbTaTa
JIPYTUMH YYSHBIMH

B) JloGaBiieHre COaBTOPOB B HAy4YHYIO paboTy, HE BHECIINX
BKJIa/1 B TIOJIyY€HHBIH pe3ynbTaT

r) HamepeHHoe BKIIFOUSHHE CCHUIOK HA CBOHM Pa0OTHI Ha
JTare peLeH3UPOBaHHS HAYYHOU CTaThU

3. | Kak Ha3pIBaeTCsl HAYKOMETPUYIECKHI TIOKA3aTeb YYEHOTO, B YK-1
CBSI3aHHBIN C YUCIIOM OITyOJIMKOBAaHHBIX MM HayYHBIX PaboT
1 UX LUTHPYEMOCThIO?

a) Ksaptunb

0) P-3maueHue

B) Unnekc Xupma

r) Mennana

4. | Brimmm nporynieHHoe CIIOBO. Precision MK-1
____score -- moka3aTeib TOYHOCTH, OTPaXKAIOLINI
KOJIMYECTBO peallbHBIX 00BEKTOB KJIacca CPEH BCEX TEX, YTO
KJIacCU(UKATOP OTHEC K 3TOMY KJ1accy.

PaccuuTtsiBaercs mo gopmyne: True Positive/(True Positive +
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False Positive)

5. | Boumm npomyIieHHoe cIoBo. Accuracy IIK-1
______score -- moka3aTeib TOYHOCTH, OTpa>1<an1111/n71 JOJIKO
MIPaBUIILHBIX KIIACCU(MHUKAIIHA.

PaccuuthiBaercs o gopmyste: (True Positive+ True
Negative)/(True Positive + False Positive + False Negative +
True Negative)

6. | 3anuimM OTBET OJHUM YKCIIOM. 1 TIK-1

Yemy paBeH uHAeKc Xupiia ydenoro (h uHmexc), eciau oH
orryonukoBan 100 HaydHBIX cTaTell C YMUCIOM IUTHPOBAHUS
Ha KaKIyro 1o 1 ccpike?

7. | 3anuimy OTBET OJJHUM CJIOBOM 0Oe3 MPOOEIOB U 3HAKOB 3TUKA/DTHKA VK-1
MPEeMUHAHUS
Hayunas - 3TO COBOKYITHOCTb NIPUHIIHUIIOB, TIPABUI,

MTOBEIEHYECKIX U MOPATIBHBIX HOPM, KOTOPEIE PETyIUPYIOT
JEATEIHFHOCTh YUCHOTO B MIPoliecce MPOBEICHUS HAYIHOTO
HCCIIEIOBAHHUS.

8. | 3amumm B otBet cnoBo “HA” nimm “HET” 6e3 mpobernoB u JHA/na/la YK-2
3HAKOB MPEIUHAHUS.
JlomyckaeTcst 11 caMOIIMTUPOBAHUE CBOUX HAYYHBIX pa0oT?

9. | OrBeT 3anMIny OJHUM YUCIIOM. 49 T1IK-1

Tect Ha OoMe3Hb aeT:
False Positive (JIO)KHOTIOJIOXKHUTENILHBIE PE3YIBTATHI,

FP) = 5%
False Negative (JI0)XHOOTpUTIATETTFHBIE PE3YIIBTATHI,
FN) = 10%

M3 1000 genoBek aeiicTBuTENBHO O0JIerOT 20.
CKOJIBKO JII0JEH MOJTyYaT JOKHOMOJIOKUTEIbHbIE
pe3yabTaThl TecTa?
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