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1. Kparkasi XapakTepuCcTHKA JUCHUINJIMHBI (MOILYJIs1)

Pabouas nporpamma aucuuniaussl (Moayins) «HayuHas ctyaus. YMHBINA JOM» COCTaBlIeHA
B COOTBETCTBUM C (hefiepalIbHbIM I'OCYJapCTBEHHBIM 00pa30BaTeIbHBIM CTAaHAAPTOM BBICIIETO
oOpa3oBaHus — Oakanaspuat no cneruansHoct 02.03.01 MaremMaTuka 1 KOMIBIOTEPHBIE HAYKH,
npodwis MaTeMaTuKa U UCKYCCTBEHHBIH MHTEIJIEKT, YTBEPXKAECHHBIN NpUKa3oM MuUHUCTEpPCTBA
HayKH ¥ BbIciiero oopaszoBanus Poccuiickoit @enepanuu Ne 807 ot 23.08.2017 rona.

N3yuenne nucummuabl (Moaynsi) «Haydnas ctynus. YMHBIA JOM» SIBISIETCS OCHOBOU
M3YYEHHUs NPUHLUIIOB U METOAOB HAyyHOro uccienoBaHus. JucuuiiauHa (MOIyJb) pa3BUBAET
AHAINTUYECKOE W KPUTHYECKOE MBIIUICHUE, YTO SBJIACTCS BAXKHBIM HABBIKOM Ul PEILCHUS
CJIO’KHBIX 33/1a4 B Pa3IMYHBIX cepax.

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

Hacrosimas nucuunianHa (MOAyJib) BKJIIOUEHA B y4€OHBIH I1aH 1O MPOrpaMMe MOArOTOBKH
OakanmaBpuata mo Hampasienuto 02.03.01 MaremaTnka M KOMIBIOTEpPHBIE HAayKH, HPOQHIIb
Martematuka M HMCKYCCTBEHHBI HMHTEIUIEKT M BXOAWT B BapHaTUBHYK dYacTb bioka 1,
dopmMupyeMyr0 ydacTHHKaMH 00pa30BaTEIbHBIX OTHONICHUH KaK AUCHUILIMHA 110 BEIOODY.

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

Huctumimna (Monynb) «Hayunas cryaus. YMHBIA A0M» BXoIuT B Moaynb «Hayunas
CTYAMSD», KaK TUCIMILIIMHA IO BBIOOPY.

Heab wu3yyeHHs: AMCHUIVIMHBI (MOAYJs): B (OPMHUPOBAHUU IOHMMAHHUS OCHOB M
IIPUHLMIIOB HAYYHOI'O UCCIIEA0BAHUS.

3agaum M3y4eHHUs AUCHMILUIMHBI (MOAYJIs1) HalpaBjieHbl HAa (POPMUPOBAHUE Yy CTYJEHTOB
CIIEIYIOIIMM 3HAHWUM, YMEHUI U HABBIKOB:

— IIOHMMAaHNE OCHOBHBIX IIPUHIUIIOB U METOJI0B HAYYHOT'O MCCIICJOBAHN;

— 3HAHUE HAY4YHOH 3TUKU U €€ IPUHLHUIIOB;

— 3HaHHUE CTaHJAPTHBIX AITOPUTMOB MAIIMHHOTO O0yUYEHMS;

— 3HaHME MOCIEA0BATEIILHOCTH IArOB IIPY HAIMCAHUH HAy4YHOU CTaTbH;

— 3HaHue 0a3 JaHHBIX HAYYHOW NEPUOTUKU U OCHOB HAYKOMETPHUU;

— yMeHue paboTaTh C HAyyHOM JUTEpaTypoil: MOMCK, aHaJu3, OLlEHKa JOCTOBEPHOCTH
HUCTOYHHKOB;

— (opMynupoBaTh HAyYHBIE 33J1a4M U ONPEIENIATh METO/Ibl UX PELICHMUS,;

— aHaJU3MPOBATh U OLICHUBATH JOCTOBEPHOCTh HAYUHBIX PE3YJIbTATOB;

— paboTaTh CO CTaHAAPTHBIMU U MPOJABUHYTHIMU ML-anropurmMamuy;

— yMCHHE HallMCaHUs HAYYHOU CTaThbH,

— yMEHHUE Y4acTBOBaTh B KOHTECTaX MO MalIMHHOMY O0y4YEHHIO;

— yMeHue paboTaTh B KOMaH/Ie HaJ pelICHHEeM UCCIIeI0BaTeIbCKUX 3a1a4;

— HaBBIK KPUTUYECKOI'O MBILIJICHUS U aHAIN3a Hay4YHBbIX JAHHBIX;

— HaBBIKM [IOMCKA, AaHAJIN3a U OLEHKH JIOCTOBEPHOCTH HAy4YHBIX NICTOYHUKOB;

— HaBBIK OCTPOEHUS MoJeNel (PU3HMUECKUX MPOIIECCOB;

— HaBBIK pEIICHU 3a/1a4 B YCIOBUAX COPEBHOBATEIHLHOTO MAITMHHOTO 00Yy4EHHUS;

— HaBBIK NPOBE/ICHUS HAYYHOTO MCCIIEI0BAaHUs IO BEHIOPAHHOM TeMe.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyembie B pe3ysibTaTe OCBOCHUS JUCHUILIUHBI (MOIYJS) IpH
IIPOBE/ICHUH Y4EOHBIX 3aHATUH B (hOpMe KOHTAKTHOM paboThl 00yUarOIMXCs € eJarornuecKuMu
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuus

Conep:xaHue KOMIeTeHITHH

Nuauxkarop
KOMIIETeHIN U

IlepeyeHb MIAHNPYEMBIX
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
podeCCHOHATTEHOM
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 aHAaJIH3a
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, 1udpepeHInaAIEHON
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
JeSITeTbHOCTH
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 CTPOTrHe
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

DNEeKTPOHHBIA JOKYMEHT




3. Temaruueckuii njiax

Nen/ HauMeHoBamie TpynoeMKocTb, aKageMHIECKHE YaChI TKY
n Ounas gpopma (TeKymuii
pa3jaena IMCUUNIUHBI
(Moxys) KonTakTHas padora KoHTposn CamocrosiTesb KOHTPOJIb
Jdekunn | Cemunapsi Hasi pa6oTa yCIeBaeMOCTH)
Ymnutit dom
1 BBoanast mexius 2 4 11 Jlomarnee
3a/laHue,
IToaroroBka k
ceMUHapy
2 Hayunsiii npoTokoa u 4 11 [omamrnee
Hay4JHas 3THUKa 3a/laHue,
IToaroroBka k
ceMUHapy
3 3HaKOMCTBO C 2 4 11 Jlomaninee
JAHHBIMU, TTEPBUYHBIH 3a/laHue,
aHAJIN3 XakaTtoH
4 CamocrosiTenbHast 4 11 Homarinee
paborta 3a/laHue,
IToaroroBka k
CceMUHapy
5 Marematuueckue 4 12 Homarinee
MOJIeTTH 3a/laHue,
MPOTHO3UPOBAHUS XakaTtoH
6 [IpakTuka: HEHPOHHBIC 4 12 Homarinee
CEeTH JUIS MTPEJICKA3aHUs 3aJaHue,
Ortuer
7 CamocTosTeabHas 4 12 JloMaruee
pabora 3aJlaHue,
IToaroroBka x
CEMHUHAPY
3auem ¢ oueHKoil 2
Hmozo: 4 28 2 80
Obvem oucyunaunovt (Mooyns) 114
(6 ak. u.)
Obvem Ooucyunaunvt (Mooynsn) 3
(6 3au. ed.)

4. CopepxxaHue TUCHUILIHHBI (MOTYJI5)

Nen/m | HammeHoBaHue pa3aesia ConepxaHue TUCHUNIHHBI (MOYJIs1) IO TeMaM
AUCHUIJIMHBI (MOYJIs1)
Ymmnwtit dom
1 BBojgnas neknus JIeknus ¢ onmrcaHueM Y OCTAHOBKOM 3agaun
2 Hayunslii mpoTokon u Hayunas nepuoauka. Buapr Hayunsix pabot. Haydnas stuka.
HayyHasl 3THKa bubnuorpadpuueckue 6a3pl JaHHBIX
3 3HaKOMCTBO C JaHHBIMH, 3arpy3ka JaHHbBIX, BU3yaJIN3all1s, OCHOBHBIE CTATUCTHUECKUE CBOMCTBA
MEePBUYHBIA aHAIU3 naHHbIX. O0paboTKa aHOMAITHH, TIPOITYCKOB. VccieqoBaHe KOPPEITSIIHIA.
B3anmo3aBUCHUMOCTH JaHHBIX.
4 CamocTositenbHas padora | Kiryd ureHus crareld mo MaTeMaTHYeCKUM METOIaM TIPOTHO3UPOBAHMUSL.
[IpenBapurenbHble BRICTYIICHHS KoMaHa. O0paTHas cBsi3b. KoHCynpTanusi.
5 Marematnueckue moaenu | Koppemnsiius u npuanHHOCTh. baecoBckue cetn. Henabmonaemeie
MPOTHO3UPOBAHUS coctostHUs. CKpPBIThIE MApKOBCKHE ceTu. [IpocTelime nHCTpyMEHTHI
nporHo3upoBanus — ARIMA, skcrioHeHIIMaNbHOE CIIIaXKUBaHUE
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[IpakTuka: HEWpOHHKIC PexyppenTHbIe HelipoHHbIE ceTH. O0pa0dOoTKa CII0KHBIX BPEMEHHBIX
CeTH JJIA TIpeICKa3aHus 3apucumocteit: TCN, Transformer, N-BEATS. RL areHTsI 1151 IpUHATHS
penienuii. IHTErpaIysi: Kak BCE 00ObSAMHUTD B OJTUH MPOCKT

CamocrosTensHast pabota | UTo U3 MpOHAEHHOTO HYKAaeTcs B pa3bsicHeHusX. [Ipencrasnenue
Pe3yIbTaTOB
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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 JOCTYIl K COBPEMEHHBIM MpOo(pecCHOHATBHBIM 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-€ u3., 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 IOpaiit, 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. Mxurapsina. — Mocksa :
WznarenbcrBo FOpaiit, 2025. — 448 ¢. — (Briciiee oOpa3oBanue). — ISBN 978-5-534-19964-2.
— Texct : osnexktponuHsli // OOpa3oBatenpHas mnatdopma Hpaiit [caiit]. — URL:
https://urait.ru/bcode/560311.

4. T'pac, 1. Data Science. Hayka o naHHbBIX ¢ HyJIS : TpakThueckoe pykoBojctso / 1. I'pac.
- 2-e u3n., nepepad. u gon. - Cankr-IlerepOypr : BXB-IlerepOypr, 2021. - 416 c. - ISBN 978-5-
9775-6731-2. - Tekcr : anextponHsIit. - URL: https://znanium.ru/catalog/product/2138991.

5. Mnac, Ix. B. Python mis crnokHbIX 3aa4: Hayka O JaHHBIX U MalIMHHOE OOy4YeHUE :
npakTuaeckoe pykooactso / Jlx. B. Ilnac. - Cankt-IlerepOypr : Iutep, 2021. - 576 c. - (Cepus
«becrcenneper O’Reilly»). - ISBN 978-5-4461-0914-2. - Tekcr : snekrponHsld. - URL:
https://znanium.ru/catalog/product/1739601.

6. Knmumanos, B. A. Snepnas meaununa. PaquoHyknuaHas AMarHOCTUKA @ YUEOHHUK IS
By30B / B. A. KitumanoB. — 2-e uzn., ucnp. u norn. — Mocksa : M3xarensctBo HOpaiit, 2025. —
307 c. — (Bsicuiee obpazoBanue). — ISBN 978-5-534-06485-8. — TekcT : 31eKTpOHHBIN //
O6pasoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/563167.

7. O0mas u MeIUIUHCKAs PaIHoJIOTHs: PaJAUAllMOHHbIE TEXHOJIOTHH ;| YYEOHHK ISl BYy30B
/ 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 Opaiit [caiit]. — URL: https://urait.ru/bcode/567576.

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

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

3. Kynpsisues, B. b. KomnerotepHoe MoaenupoBaHue JIOTHYECKUX IMTPOIIECCOB : YUEOHUK
st By3oB / B. b. KynpsiBues, D. D. I'acanos, A. C. [logkom3un. — 2-e usn., nepepad. u 1om. —
Mocksa : M3natensctBo FOpaiit, 2025. — 143 ¢. — (Bricmiee o6pazoanue). — ISBN 978-5-
534-15336-1. — Tekcr : amekTpoHHbIH // OOpa3oBarenbHas miuatdopma FOpaiit [caift]. —
URL.: https://urait.ru/bcode/568295.

6. MarepuajbHO-TeXHHYECKOe o0ecrevyeHne

YHUBEpCUTET paclojiiaraeT MaTepHallbHO-TEXHUYECKOW 0a30i, COOTBETCTBYIOUICH
JEMCTBYIOIMM MTPOTHUBOIIOKAPHBIM MPaBUIaM U HOPMaM M 00ECTIeYMBAIONICH MTPOBEICHUE BCEX
BUJIOB JIUCUUIUIMHAPDHOW W MEXIUCUUIUIMHAPHOW MOATOTOBKU, MPAKTHUYECKOH M HAY4YHO-
UCCIIEIOBATEILCKON PadOT 00yJaroNuXcsl, MPEAYCMOTPEHHBIX YU€OHBIM IIJIAHOM.

[TomereHus1, KOTOpBIE MPEACTABIAIOT COO0H yueOHbIE ayIUTOPUH [T IPOBEACHUS 3aHATHI
JEKIIMOHHOTO THUMA, 3aHATHH CEMHHApPCKOro (IPaKTUYECKOTO0) THWIA, TPYNIOBBIX U
WHAUBUAYAIbHBIX KOHCYJIbTAIMA, TEKYIIETr0 KOHTPOJS U MPOMEKYTOYHON aTTeCTalliu, a TaKxKe
MIOMEIICHUS Ui CAMOCTOSATEIBHOM paObOThl M TOMEIICHUS ISl XpaHEHUS U MPO(UITAKTUIECKOTO
oOciyxuBaHusi yueOHoro obopynoBanus. [lomenienrs yKOMITJIEKTOBaHbI CHEIIMATU3UPOBAHHOMN
MeOeNbI0 U TEXHUYECKHMMHU CPEICTBAMH OOYUYEHHs, CIIY)KAIlUMH Ul TPEACTABICHUS y4eOHOU
uH(popMaluu 60JbILION ayIUTOPUH.

N3yuenune aucumiinHel (MOayss) 00ecrieynBaeTCs B YUCOHBIX ayTUTOPUSIX, OCHAIIICHHBIX

— CTOJIAMH U CTYJIBSIMHU;

— KOMIIbIOTEPHOU TEXHUKOW;

—  MEXaHWYECKHUMH KaJIbKYISITOpaMH;

— CIEUHMaTU3UPOBAHHBIM 000PYI0BaHHEM, BKIIIOUasl JEMOHCTPAllMOHHOE 000pyI0BaHHUE.

[TomernieHust 151 CaMOCTOSITEIBHON pabOThl 00YYaIOIIUXCsl, B TOM YHCIIE TPUCTIOCOOICHHBIE
JUISL MCTIONB30BaHMs MHBAIWIAMH M JIMIAMU C OTPAHMYEHHBIMU BO3MOXHOCTSMHU 3JI0POBBS,
OCHAIIIEHBI KOMITBIOTEPHON TEXHHKOW C BO3MOXKHOCTBIO TOJKIIOUEHHs K ceTn «MHTepHeT» U
o0ecrieyeHHEM  JIOCTyNa B  3JEKTPOHHYIO  MH(POPMALMOHHO-00pa30BaTEIbHYIO  CPEny
YHuBepcurera.

OOyuaroMess MpeaocTaBiseTcs JAOCTyn (B TOM 4HCIe YAaleHHbIH) K pecypcam
UH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHCiI€e EKTPOHHBIM OMOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MpPOQECCHOHATBHBIM 0azaM
JAHHBIX ¥ HHOOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HaumeHnoBanue mopraa Ccbuika
(u3maHusl, Kypca, 10KyMeHTAa)
1. | Hayunas snektponHas 6ubinuoreka elibrary.ru https://elibrary.ru/defaultx.asp
oubnmoreka
2. Basa manssix mis | T-crienuanuctos https://habr.com
3. Basza gaunaeix ScienceDirect https://www.sciencedirect.com
4. | OdunmanbHbIi caiT MUHUCTEPCTBA HAYKH U https://minobrnauki.gov.ru/

BhICIIEro o0pa3zoBanus Poccuiickoit @eneparnyn

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

6. | Mudopmanmonnas cucrema "ExnHoe okHo nocryna | http://window.edu.ru/
K 00pa3zoBareibHBIM pecypcam”

7. | Enunas xosekims nudpoBsix odpazoBatenbubix | http://school-collection.edu.ru/
pecypcoB

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

HCpC‘-ICHL I/IH(i)OpMaL[I/IOHHBIX TCXHOJIOT Hﬁ, HCIIOJIB3YEMbIX 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(pOpPMAIMOHHBIEC 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

HpOFpaMMHOC odecrneyeHne AJISl IIVIAHUPOBAHUSA U YU€TAa BPEMCHU:

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 H OLIEHOYHbIE MATEePHAJIbI

MeTtoanyeckue yKazaHUs I 00y4alOMIUXCS 110 OCBOCHUIO TUCHUIIIMHBI (MOAYJIA)

B nponecce nzyuenus aqucummiauesl (Monyis) «Haydnast ctynus. YMHBIN 1oM» B paMKax
TEKYIIEr0 KOHTPOJIS YCIEBAaEMOCTH HCIOJIb3YIOTCS TaKHe BHUAbI yuyeOHON paboThl, Takue Kak
JEKLUU, CEMHUHApbl, XaKaTOH, OTYEeT, JAOMAIIHME 3aJaHMsl, a TAaKXKE pa3JIU4YHbIE BHJBI
CaMOCTOSITENIbHOW paboThl 00ydaroluXcsl MO 3aJaHHI0 IPENoAaBaTeNs, HAIpaBICHHbIE Ha
pasBUTHE  HABBIKOB  NPO(ECCHOHANBHOM  JIEKCHMKH,  3aKpeIyieHHe  MPaKTHYECKUX
npoecCHOHANBHBIX KOMIIETEHIIUN, TOOIIPEHNE NHULIUATHB.
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Jlekyusi — CcHCTEMaTH4YEeCKOe, IOCIEe0BaTeIbHOE, MOHOJIOTUYECKOE  HU3II0KEHUE
npernojiaBaTeseM yueOHOTro MaTepuana, Kak paBuiio, TEOPETUYECKOT0 XapaKTepa.

B mpouecce nexknuii peKOMEHIyeTcsi BECTH KOHCHEKT JIEKIHI: KpaTko U CXeMaTU4YHO
(UKCUpOBaTH OCHOBHBIC WJEH, BHIBOJABI M OOOOIICHUS JEKIMH; BBIACIATH Ba)KHBIC MBICIH,
KIIFOYEBBIE CJIOBAa M TEpMHUHBI. HeoOXOAMMO OTMETHTHh BOMPOCHI WM MaTepHallbl, KOTOpbIE
BBI3bIBAIOT 3aTPYAHEHHUS, U IONBITATbCS HAliTU OTBETHI B PEKOMEHI0BAaHHON nuTeparype. Eciau
pa3zoOpaThCcsi B MaTepuane HE yAaercs, cieayeT chopMmyiaupoBaThb BOINPOC M 3aaTh €ro
IIPENoAaBaTes0 Ha KOHCYJIbTALUU UM BO BPEMSI CEMUHAPCKOTO (IIPAKTUYECKOI0) 3aHATHS.

Yuacmue 6 cemunape (ayoumoprnas paboma) — aktTuBHas paboTa CTyJeHTa HAa CEMUHApeE,
€r0 OTBETHI Ha BOIIPOCHI MTPETIOIaBaTelNsl M y4acTHE B AUCKYCCHH.

Jl1s ycnemHoro yyacTusi B CeMHUHape CTyJeHTaM peKOMEHAYEeTCs 3apaHee 03HAKOMUTBCS 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 BOMPOCHI MPENOJABATENS CTOUT OBITH YBEPEHHBIM, YETKHUM M JIOTUYHBIM,
OMHPAsCh HA U3YUYEHHBIN MaTepuall. Takxke MOJIe3HO MOJAECPKUBATH AUAJTIOT C OJHOKYPCHUKAMH,
YTOOBI 000TaTUTH OOCYKICHNUE M PACITUPUTH CBOU 3HAHUS.

Xaxamon — BBITpY3Ka pelICHHs CTyIEHTaMU B cOpeBHOBaHMEe Ha ratdopme kaggle, 3a
KOTOpPOE OHH IOJIY4alOT OLIEHKY [10CJI€ IPOBEPKU PELIECHUS MPENO/1aBATEIEM.

UroObl MOATOTOBUTHCA K XaKaTOHY, CTYACHTHI JOJDKHBI CHayala O3HAKOMHTHCS C
wiatpopmoiri Kaggle, m3y4ynB mpaBuia COpEeBHOBAaHWMW, IOCTYIHBIE IAaTAaceThl WM MPHUMEPHI
pelieHui, 4ToObl MOHATH (opMaT BHITPY3KH U OLIEHKU. BaxxHO yrmyOuTh 3HaHMS B 00nacTu
MaIIMHHOTO 00yUYeHHsI, BKJIIOYasi 00padOTKy TaHHBIX, BBIOOP MOJETEH U OIIEHKY METPHUK, ITyTEM
MIPOXOK/ICHHS] OHJIAWH-KYPCOB M MPAKTUKU Ha MPOCThIX 3anaydax. Hakonen, mepex yuyactuem
pexoMeHayeTcs chOpMUPOBATh KOMAHAY, PAacIpEIeIUTh POIH U MPOBECTH MPOOHBIE UTEPALIUH
peleHus, 9To00bI ONITUMU3UPOBATH KOJ| M MOATOTOBUTH €0 K IPOBEPKE MPEIO1aBaTeIIeM.

Omuem — TnHUCbMEHHas paboTa (HayuyHas cTaThs) IO pe3yjibTaTaM MCCIEAOBAaHUA HU
IPE3EHTAIMIO Pe3yIbTAaTOB, 32 KOTOPbIE CTYJEHTHI MOJIyYatoT OLICHKY.

UToObl TIOATOTOBUTHCS K HANHMCAHUIO OTYETa KaK HAYYHOH CTaThbH, CTYIEHTHI TOJDKHEI
HayaTh C TIIATEJIbHOIO INIAHUPOBAHUS UCCIIEOBAHUS, BKIIIOYasi (OPMYIUPOBKY THIIOTE3bI, COOp
JAHHBIX W aHaJIW3 PE3yJIbTaTOB C HWCIIOIB30BAHUEM HAJIEKHBIX METOJOB, YTOOBI 0OECIIEUYHUTH
Hay4YHYI0 000CHOBaHHOCTb paboThl. Jlajiee, MpH HallMCaHUK CTAaThbH BayKHO CJIEI0BAaTh CTaHAapTaM
aKaJIeMUYECKOTO CTHIIS, CTPYKTYPHUPOBATh TEKCT MO paszesiaM (BBeIEHUE, METOJIbI, Pe3yIbTATHI,
o0CyX/IeHHE U 3aKJII0UEHHE), a TAK)KE MPOBEPUTh COOTBETCTBHE TPeOOBaHUAM LIMTHPOBAHUS U
OpUTHHAIBHOCTH. HakoHern, sl Tpe3eHTaluu pe3yNbTaTOB PEKOMEHAYETCS IOATOTOBHTH
BU3YyaJIbHbIE MaTepUabl, OTPENETUPOBATh BBICTYIUIEHHE U YUECTh BOIPOCHI ayJUTOPUH, YTOOBI
3¢ (HEKTUBHO NPEACTaBUTH paOOTy U MOJYUUTh BHICOKYIO OILICHKY.

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

[lpu pabore HamM JOMAIIHUMHU 33JaHUSMH BaKHO BHHUMATEIBHO O3HAKOMHUTBCS C
TpeOOBaHUSAMHU M CPOKAMU BBINIOJHEHUs. PexoMeHayeTcs pa30uBaTh 3aJaHusl Ha STarbl, YTOOBI
n30eKaTh MEPerpy3Kd W JIydille yCBOUTH Marepuai. lcroib30BaTh pa3iUYHbIE HCTOYHUKH
uHpOpMalKK, BKIIIOYasi yueOHUKH U OHJIaWH-PECypChl, Ui 6osee IiTy00Koro MOHUMAaHUS TEMBI.

Camocmosmenvruass paboma — paboTa CTYJEHTOB, HANpaBlieHHass Ha YIIyOJIEHHOE
W3YYEHUE OT/IEINbHBIX TEM U BOMPOCOB YUYEOHON AUCIUTIINHBI (MOTYJIS).

B mporiecce camocTosTenbHON pabOThI CTYJEHTHI B3aUMOICUCTBYIOT C PEKOMEHI0BAHHBIMHU
MaTepuaiaMy MPU MUHUMAIILHOM yYacTHH MpenoiaBaTes. 3a1auu CTyJeHTa BKIIOYAI0T padoTy
C KOHCITeKTaMu JIEKIu# (00paboTka TeKCTa), MOBTOPHOE M3yUeHUE YUeOHBIX MaTepHaJIOB TUIAHOB
U TE3UCOB OTBETOB, U3YyUEHHUE JOMOTHUTEIBHBIX TEM, BHIMIOTHEHHE yU4eOHO-UCCIIEeI0BATEbCKIX
3aJIaHUM U IPYTOe€.
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CucreMa OlleHMBAHUA Pe3yJIbTATOB 00y4YeHHs M0 JUCHUILINHE (MOYJII0)

Kpurepun nosryyeHusi ypoBHS M OLlEHHBAHUS C()OPMUPOBAHHOCTH KOMIETEHIHI M0
aucuunnne (moay.io) «Hayunast crynausi. YMHBIH 10M»

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
3auema ¢ OWEHKOW, TIPU ITOM TIPOBOJUTCS OIIGHKAa KOMIICTCHIMH, CHOPMHPOBAHHBIX I10
IHACIATUIHHE.

JInsi OLIEHMBAHUS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH M TMPOMEKYTOYHOM aTTecTaIiu
UCTIONB3YETCS JeCATHOA/UIbHAS IIIKaja OIICHWBAHUS, KOTOpas COOTHOCHTCS C TPaTUIMOHHOMN
MATUOAIITPHON MIKAIOHN CIEAYIONUM 00pa3oM:

Ounenka 3a 3a4ert Oo0masi xapakrepucTuka
JdecarudoanabHas IIaTudasibHasn
pe3yjabraTa 00y4eHus 1o

OlleHKA OIIeHKA
AUCUUIJIMHE (MOIYJIIO0)

10 OTauaHo 3auteHo CTygeHT  TOJIHOCTBIO  BJIAJIEET

9 OTIUYHO 3a4yTeHo 3HAaHUSIMH, U3JI0KCHHBIMHA B pa6oqu7I

) OTIMYHO 3a9TeHo nporpaMMe, ¥ TIyOOKO OCMBICISIET
mucuriuinHy. OH caMOCTOSITENbHO U
JIOTHYECKH N0CJIE0BATEILHO
OoTBEYaeT HAa  BCE  BOMPOCHI,
aKLUEHTUPYs] BHUMAaHUE Ha HauOoJjee
BLKHOM. YMEET aHaJIU3UpOBaTh,
CpaBHUBATH, KJ1accu(pUIMPOBaTh,
0000maTh, KOHKPETH3UPOBATh W
CUCTEMaTH3UPOBAThH W3yYCeHHBIN
MaTepuaj,  BbIIENAS  KIIOYEBbIC
MOMEHTHI " yCTaHaBIUBAs
MPUYHHHO-CIIE/ICTBEHHBIC CBSI3U.
Yetko ¢dbopmynupyer OTBETHI,
YBEPEHHO HWHTEPIPETUPYET
pe3yibTaThl aHAJIM30B W JAPYTHX
HCCIENOBAaHUM, a TaKXe pelaer
cioxHble 3agaud. CTyAEHT XOpolLIo
3HAKOM C METOJAaMH HCCIIEeIOBaHUs,
HEOOXOMUMBIMH JUISI MPAKTUYECKOM
JeSITEIbHOCTH, M YMEET CBSI3BIBAThH
TEOpPETUYECKUE ACTIEKTBI
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  0a30BBIMU
3HAHUSIMH no JUCIIUTITAHE
(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 BlasIeeT JIUIIb
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 HaBOJSIINE
BOIIPOCHI.

Jucuumrna (Monynb) «Haydnas cTyaus. YMHBIH JJOM» OLIEHUBACTCS CIETyIOIUM

obpazoM:

AKTHBHOCTH

Bec

Onucanmne

Aynuropnas pabora | 10% | AKTHBHOE yyacTue B CEMHHAPax: OTBETHI Ha BOMPOCHI IPENOAABATENS 1
y4acTHe B JUCKYCCHU

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

XakaToH

20% | Beirpyska pemieHust CTyA€HTaMU B copeBHOBaHUe Ha miatdopme kaggle

OTtuet

40% | [lucomenHast paboTa (Hay4Hasi CTaThs) IO pe3yJIbTaTaM UCCIIEIOBAHUS U
MPE3EHTAINIO Pe3YIIbTaTOB
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Hrorosasi ouenka mo aucuuiinie (moaynaw) «HayuyHasi cryausi. YMHBIA J0M» 10
KAKI0MY TeMaTHYeCKOMY HANIPABJIEHHIO BHICTABJIAAETCS M0 HAKONMUTEILHOM o1eHKe: «0,1 x
CpenHee 3a ayIuTOpHY padoty + 0,4 % oruer + 0,2 X xakaroH + 0,2 XcpemHee 3a JIoMalIHee
3aIaHuey.

Texkymuii KOHTPOJIb YCII€BAEMOCTH 00YUYAKOIIUXCS 10 TUCHUILIMHE (MOIYJIIO)

IIpumepHbIe foMALIHUE 3aaHUS

Jlomamnee 3aganue 1

[ T 3AmAvA 3apaua 1. CpasHeHMe cnenbix MeTogoe: MA vs EMA

Ona cronbua Temperature W3 gataceTa smart home data.csv yOEpW NHKK (aHOMaNKK)

nioBbiv cNocoBoM W 3anoNHU NPOMYCKY ABYMA METOLaMM.

1. Ckonsaawee cpegHes (MA) ¢ cUMMETRWYHEIM OKHOM ONpeasniHHoro pasmepa (pas-
Mep okHa nogSepM CamocTOATENBHO).

2. 32kcnoHeHuwaneHoe crnaxueaHve (EMA) (koadduumeHT iy nogfepy camMocToATENEHO).

Buzyannaupyil pezynsTaT: Ha OQHOM rpaduKke Nokamu HebonbLUOW GparMeHT OaHHbIx (Ha-
npumep, 100-200 Touek), oToBpasus MCXOAHLIR PAL, 3TOT KE PAA C NPONYCKAMW M 4B Ba-
PWAHTA ero 3anonHeHws. B TEeKCTOBOM NOACHEHWW O6BACHW BLIBOP pasMepa OKHa W Koad-
PULKMeHTa, CPaBHKM PeayNLTaTL!: KAKOW METO OAET Bonee rnagkyio KpMeyio? Kakolh nydiwe
COXPaHREeT NOKaNbHBIE OCOBeHHOCTH?

o —
[ AANAYA 2 3apaua 2. PazpaboTka cobcTEeHHoro meTtofa. MayccoBCcKoe crnaXueaHue

B cemmHape mbl oficyx[and, 4yTo BeCA B CKONMb3ALLEM CPeQHEeM MOrYT WMETb He ToNb-
KO «npAMoyronbHyo» (MA) unM akcnoHeHuuaneHyo (EMA) dopmy, HO W, Hanpumep, dop-
MY rayccuaHbl, 4To ofecneymMeaeT NNaeHoe 3aTyxaHue BAMAHKWA fanbHux Tovek. Qopmyna

g2
W; = exp (—ﬁ) . ie[-8l....3.

1. Hanuww ¢yHKUMK, KOTOpaA peanq3yseT CMMMETPUYHOE B3BElUEHHOE CKOMbIALLESE
CpegHes ¢ rayccoBCKWMK Becami, OyHKUMA OONMHa NPUHMMATE HA BXO BREMEH-
HOA pAg W NapameTp | (cTaHOapTHOE OTKNOHEHMWE rayccHaHbl, onpeaenaioee WrpHHY
OKHAa).

ONA BECOE:

2. MNpymeHd $yHKUMKD ONA CrNa}WBaHWA JaHHEX O NOTReBneHMK 3HepruK (Fower), na-
pameTp | Beifepn camMocTOATENEHD,

3. Ha opHom rpaduke NokamW HeBonsWwol dparMeHT gadHbx (Hanpumep, 100200 To-
HeK) Power W pe3ynbTaThl CrAaMMBAHWA C NOMOLWBD NpocToro MA 1 TBoero rayccos-
ckoro MA. CpasHK Mx M HanWiuK BbIBOabI.

YIAZAHME MpK BEINOAHEHMK AOMALLHErO 330aHKMA o6Palail BHUMAHKUE He TONBKO HA TEXHWYECKYID
CTOPOHY, HO W H& MHTEPNPETaUWo pesynsTaToe. Bocerpga 3agaeai cefe sonpoc: «4To Ha ca-
MOM flene 03HaYaT 3TH UMdpsl U rpaduky B KoHTekeTe paBoTsl yMHoro goMa? Kakas du-
3MKa CTOMT 32 MOZENbIT»
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Jlomamnee 3aganue 2

Bonpoc 1 (2 6anna)
Kakoe u3 cnefiylolux yTeepraeHunii sepHo gna CnydaiiHoro Neca (Random Forest)?
« [lepeBbA B aHcamGne CTPOATCA NOCNEA0BATENBHO, KAXADE UCNPABNAET OLMGKK
npegbigywera.
« [lepeBbA B aHcambne CTPOATCA He3ABUCUMMO APYT OT ARYra HA pasHblX NOABLIGOPKAX
OaHHbIX.
* 370 MeTof, KOTOpPLII BCerga faeT Xygluue pesynbTaTbl N0 CPABHEHMK C OAHUM
Aepesom.
* [lepesbs B aHcambne CTPOATCA 3aBUCMMO APYT OT 4pyra Ha pasHelx Nogsolibopkax
[aHHbIX.

Bonpoc 2 (2 6anna)
Kakoe 13 cnegyoumx yTeepraeHnii sepHo ana MpaguwentHoro Byctudra (XGBoost)?
= [lepeBbA B aHcambie CTPOATCA NOCAef0oBaTENbHO, KX A0e MCNPaBAAET OWMOKN
npeablayLuero.
« [epesbA B aHcaMOne CTPOATCA HEIABMCHUMO APYT OT Apyra.
* [epeBbA B aHcambne CTPOATCA 3aBUCMMO ApYT OT 4pyra Ha pasHeIX NoABLIGopKax
JaHHbBIX.

*  Mogens He TpeByeT HACTPOliKKM rMNepnapamMeTpos W paBoTaeT "3 KOPoBKK".

Bonpoc 3 (2 banna)
Moyemy MeTpuka ACCUracy MOXET BbiTe NNOXKUM BLIDOPOM 417 3a4a4M Knaccuukauum ¢
CHUNBHLIM AUMCOANAHCOM KNaCCoB?
*  OHa CNMWKOM CNOXHA AN BLIYNCEHKA.
*  Mogens, KoTopas Bcerga npeackasbiBaeT 60NbWWHCTBEHHBIR KNACT, MOXET UMEeTk
BbICOKY0 Accuracy, HO BbiTk BECNONe3Hoi.
*  OHa He y4WTblBaeT BaXHOCTL NPW3HAKOB,

* (OHa paboTaeT ToNbKO 4NA BUHAPHOI KNaccuuKalmm.

Bonpoc 4 (2 6anna)
Kakoii napameTp B XGBoost noMoraeT 60poThca © AvcGanaHcom Knaccos B BUHapHDA
Knaccuukaumn?

e ‘learning_rate’

*  “max_depth’

e ‘scale_pos_weight

e 'n_estimators

Bonpoc 5 (2 6anna)

Kakwe u3 cneyiolmx MeTpUK UenecooBpasHo MCNoNb30BaThL A1 OLUEHKW MOdeny B 3aaue
BuHapHO# knaccudukaymy ¢ gucGanaHcom knaccos? (BelGepU HECKONLKD)
+  Accuracy (TOYHOCTE)

* Fl-score
+ ROC-AUC

* Precision v Recall

OJEeKTPOHHBIN JIOKYMEHT



IIpumepHbIe 3aaHUA /151 XAaKATOHA

KomaniHoe 3a1anne: 0630p Hay4HOI cTaTbi

Bamma 3agaua — pa3o0path B KOMaH/e Hay4YHYIO CTaThIO 10 BallleMy HamlpaBlIeHUIO U
IIPEJICTaBUTh PE3YNbTATHI B BUIE€ KOPOTKOIO AOKIAAA.

(¥ Ilar 1: BoiGepuTe cTaThIO
Haiinute naTEpecHyto cTaThio MO BalleMy HanpapieHU0. OHa MOXKET OBITh:

Teopernueckoii: 0 HOBBIX MOIX0AaX, MPUMEHEHUIX, UCTOPUH BOIIpOca, paboTte
YCTaHOBOK

IIpakTuyeckoii: Hanpumep, o0 [T-anropuTMax ass Bamel 00J1acTy.

I'me uckath: marepuainsl 3ausaTust Ne2 Hayunoit Cryaun nHa LMS, 6u0nuoTekn HayqHBIX
cratelt (eLibrary, Kubepnenunka, Google Scholar, etc), nmoadopku Hay9IHBIX cTaTEH OT
npenoaasareneii Hayauoi Crynuu. Kpome Toro, npemnogaBaTesii TOTOBBI TIOMOYb C BEIOOPOM.
(% Ilar 2: 3aperucTpupyiire cTaTbio

UToObI cTaThH HE TIOBTOPSUTUCH:

BHecuTe Ha3BaHUE U CCHUIKY Ha BAllly CTaThbiO B TAOIMILY, TOKIUTECH OJOOPEHUS
IpernoaaBaresis B 3TOM JOKYMEHTE.

(3 Ilar 3: [loAroToBbTE BLICTYILICHHE

®opmaT: YCTHBIM JOKJIAI 10 7 MUHYT

Hoanep:kka: KkpaTKas Mpe3eHTalMs 10 MaTepuaiaM CTaTbu

(% Ular 4: 3arpysure npeseatanuio B LMS
IIpuMepHoe ONHCAHHE KPUTEPHEB K 0TYETY

MeToanyeckue peKOMeHAAIUN N0 NOAroToBKe M oopMiaenno «Oryera»

Otuer mo nucruiuinae (Monaynto) "Hayunas cryaus. YMHBIN qoM" mpencTaBisieT coOoid
MUCHbMEHHYIO paboTy B (popmare HAydyHOU CTaThU, OCHOBAHHYIO Ha PE3yJIbTaTaX HMCCIICIOBAHUS
(Brirovast yyactue B xakaToHe Ha Tuiatdpopme Kaggle), a Takke BKIIOYAeT MPE3EHTALIUIO
pe3ynapTaToB. PaboTa oleHMBaeTcs TMpernojaBaTeieM Ha OCHOBE KauecTBa HCCIEIOBaHUS,
opopmieHHs ¥ 3amUThl. Huke NpUBEAEHBI KIIOUEBbIE AaCHEKTHhI: €U, 3a/JayH, JTarlbl
BBITIOJIHEHHM S, YaCTH OTYETa, KPUTEPUH OPOPMIICHUS U KPUTEPHUH 3AIUTHI.

Llenu oucyunnunol

— Pa3BuTue HaBBIKOB TPOBEACHUS HAYYHBIX HCCIEIOBAaHUM B O0NAacTH HAYKH H
TEXHOJIOTH, BKJTIOUYasl aHAJIN3 JAHHBIX, MATUHHOE 00yUYE€HNUE U MEKIUCIUILTMHAPHBIC TTOIXOIBI.

— @opMHpOBaHHE YMEHUW HAMHCAHUS aKaJeMUYECKHMX TEKCTOB U TIPE3eHTaIluu
pe3yabTaToOB B MPO(PECCHOHAIBHON CpeJie.

— IloaroroBka cTyJAEHTOB K Y4aCTHIO B KOHKYpPCaxX M XaKaTOHAX, a TAKXKe K MyOJIuKaIuu
HaY4HBIX padoT.

— 3aoauu oucyuniumol

— IlnanupoBaHue W TMpPOBEACHUE HCCIEAOBAHUS HAa OCHOBE 3a/JIaHHOW TEeMaTHKHU
(HampuMmep, U3 XaKaToHA).

— AHanu3 JaHHBIX, pa3paboTka MOJEIEeW U HWHTEpPIpeTaus pe3ylabTaToB C
UCIIOJIb30BaHUEM METO0B MAITMHHOTO 00YyUeHUSI.

— Hamnmcanue ortdyera B Qopmare Hay4yHOW CTaThbl C COONIOJEHHEM CTaHIapTOB
aKaJeMHUYECKOro MuchMa.

— IloaroToBka w mpoBeAeHWE TMPE3CHTAIMU PEe3yIbTAaTOB TMepel ayAuTopuen
(mpermogaBaTeseM U OHOTPYIIITHUKAMH ).

— Ilonmydyenue oOpaTHOI CBS3M M KOPPEKTUPOBKA PAOOTHI JJIS YITYUIICHHUS KauecTBa.

Omanut évinoanenus omuyema

1. MoaroroBuTeNbHBIH ITaN: M3ydyenue nmureparypsl, GOpMyIUPOBKA TUIIOTE3BI, COOp U
npeBapUTENbHbIN aHaIu3 JaHHbIX (Hampumep, u3 Kaggle-naraceron).
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https://disk.360.yandex.ru/d/PMCeeyv-64jb3w
https://disk.360.yandex.ru/d/PMCeeyv-64jb3w
https://disk.360.yandex.ru/d/AeZ_6T79ionuKA

2. UccaenoBareabckuii 3Tanm: IIpoBeneHue 5SKCIEPUMEHTOB, pa3paboTKa Mojenei
MAIIMHHOTO 00yUYeHUs, TECTUPOBAHKE U BATHIAIUS PE3YIHTATOB.

3. Hanucanue otyera: CTpyKTYypHUpOBaHUE TEKCTa MO AaKaJEeMHUYECKUM CTaHIapTam,
odopmiieHne rpaduKoB, TAOIUI] U CCHUIOK.

4. MloaroroBka mpe3eHTaumu: Co3laHue Clal0B, pENETHIMS BBICTYIUICHUS U
MOATOTOBKA K BOMPOCAM.

5. 3amura u ouenka: [IpezenTtanus paboThl, OTBETH Ha BOIPOCHI, MOTYyYECHUE OLEHKU U
00paTHOM CBsI3H.

Yacmu omuema

Otuer momkeH ObITH oopmileH Kak HaydHas ctarhs (00beM 5—10 crpaHuI], BKIIOYas
npuiiokeHus). OCHOBHBIEC YaCTHU:

— TuryabHbli guct: Hazsanue padoter, DO aBTopa(oB), rpyIa npu HaIMYWHU, AaTa.

— Amwnnoranus: Kparkoe pestome rccnenoBanus (100—200 cnoB), BKiIro9ast eI, METOIBI
U KJIIOYEBBIE BBIBOJIBI.

— Bseaenue: O0630p npoOieMbl, aKTYalbHOCTh, LIETTU U 33/1a4U UCCIEAOBaHUS.

— JlutepatypHblii 0030p: AHaIU3 CYIIECTBYIOIUX paboT MO TeMe.

— Marepuaasl u Meroabl: OmnucaHMe [aTaceTOB, HCIOJB3YEMBIX AITOPUTMOB U
UHCTpYMEHTOB (Hampumep, Python, Kaggle).

— Pe3syabTarsl: [IpencraBienne NaHHBIX, TPAPUKOB, TAOJMIl M aHAIU3 TOTYYCHHBIX
pE3yIbTaTOB.

— OOcy:xkaenue: MHtepnperanus pe3yibTaToB, CPABHEHUE C TUTEPATypPOld, OTpaHUUYCHUS
U TIPaKTUYECKOE 3HAUYCHUE.

— 3axuaouyenue: OCHOBHBIC BBIBOJIbI, PEKOMEHIAIINH U TTEPCIIEKTUBBL.

— Cnucok Jutepatypbl: Ccbutku Ha uctTouHuku (B popmare APA umu 'OCT).

— IIpuaoxenus: JlononHuTenbHbIe MaTepUAIIbI, KOJ pEIIeHn 1 cKpuHIIOTH u3 Kaggle.

Kpumepuu opopmnenus omuema

— ®@opmart aoxymenTa: JlokymenTt B popmare PDF mnn DOCX, mpudt Times New
Roman 12 pt, mexctpounslii naTepBan 1,5, mons 2 cM co Bcex cTtopoH. O6bvem: 5—10 cTpanuig
OCHOBHOTI'O TEKCTA.

— CrpykTypa M cTHjab: YeTkas CTpyKTypa C 3arojlOBKaMH, aKaJeMUYECKHH s3bIK 0€3
CJIEHTa, JIOTMYHAasl MOCJE0BaTeIbHOCTh. VICmonb30BaHue HYMEpOBaHHBIX CIMCKOB, TaOJIHUIl U
rpauKoOB € MOANUCIMHU.

— IluTHpoBaHMe U OPUTHHAJBHOCTDL: Bce HCTOUHUKN LIUTUPYIOTCS B TEKCTE U CIMCKE
autepatypsl. [IpoBepka Ha maruar (OpuruHaibHOCTh He MeHee 80%, ¢ MOMOIIbI0 HHCTPYMEHTOB
tumna Turnitin uau Antiplagiat).

— BusyaabHble 3jeMeHThl: ['paduku ¥ TaOnMIBl JOIKHBI OBITh YHUTAEMBIMHU, C
MOJMUCAMU U CChUIKAMM Ha MCTOYHMKHM AaHHbIX. Kon pemenuit (u3 Kaggle) mpunaraerca B
IIPUIOKEHUSX.

— OO0mme TpedoBanusa: OTCyTCTBUE TpaMMaTHYECKUX OHIMOOK, KOPPEKTHOE
oopMIIeHHE CHOCOK M MNpuiiokeHuid. PaboTa 1oKHA COOTBETCTBOBAaTH 3TMYECKUM HOpMam
(HampuMep, yKa3aHWe UICTOYHUKOB JIaHHBIX).

—  Kpumepuu 3awumvr omuema

— KavecrBo mnpesenranuu: IlpeseHtanus pnourensHocThio  5-10  MuHYT, C
ucnoibp3oBanueM cinaiioB (PowerPoint unm ananor), yetkas CTpykTypa (BBeI€HUE, PE3yIbTaThl,
BBIBOJIbI), BU3yalIbHAasl MOAJEpKKa (TpaduKu, TUarpaMMsl).

— Copepxanue BbICTyIUICHHS: JIOTHUHOE U3JI0KEHUE LIETIEH, METOJOB, PE3YIBTATOB U
BBIBOJIOB; IEMOHCTpallMsl MOHUMAaHUS TEMBI U BKJIaZia B UCCIIEI0BaHUE.

— OrtBerbl Ha Bompochbl: CrnocoOHOCTH OTBEYaTh Ha BOIPOCHI MpernojaBaTens u
ayJUTOPUU TI0 TEME UCCIIeI0OBaHMUs, 3aIlUTa BHIOOPAa METO0B U MHTEPIIPETALIUH PE3YIbTATOB.
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— OOmme HAaBBIKM:  YBEPEHHOCTb  BBICTYIUJICHHS,  COOJIIOJICHHE  BpPEMCHH,
B3auMoJeicTBHE ¢ ayauTopueil. OnieHKa BKIIIOYAET OPUTMHAIBHOCTD MOAX0Aa U MOTEHIUA IS
JaJIbHEHILIero pa3BUTHsL.

ﬂOMOJlHumeJleble acneKkmal

— Oumuenka: MakcumanbHas ouenka (10 OamnoB) pacnpepensercs: odopmieHue (2
Oaiia), cojep)KaHue M KadyecTBO uccienoBanus (4 O6amna), 3ammrta (4 O6ayia). MUHUMAabHBIN
nopor Juis 3a4eta — 6 6aJioB.

— Pexomengamuu: Vcronp3yiite ma0I0HBI HAYYHBIX CTATEH (HampuMep, U3 KypHAJIOB
IEEE nnu ACM), KOHCYJIBTUPYHTECH C MPENoaaBaTeIeM Ha dTalax IUIAHUPOBAHUS U HAITMCAHUS.
s xakarona Ha Kaggle obecrieubTe BRITPY3KY PEIICHHS U €T0 OMMCAaHUE B OTYETE.

— Pecypebl: PekoMmeHayeTcs M3ydnTh PYKOBOJCTBA IO HAIMCAHUIO HAYYHBIX CTaTel
(marpumep, "Kak nucaTth Hay4dHbIC CTAThH'" MK OHJIaHH-Kypchl Ha Coursera).

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

Ne i/ 3aganne OTtBeT 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) [loBecThb

1) Te3ucer

e) Pacckas

%) Ouepk

3) Otuer

2. | Yto U3 mepevyrcIeHHOTO AOMYyCKAeTCsl B paMKax HayqYHOH a YK-2
atuku? BriGepu 1 BepHBIi OTBET.

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

0) OTcyTcTBHE IOATBEPIKICHUIN HAYYHOTO pe3yiIbTaTa
JIPYTUMH YYSHBIMH

B) JloGaBiieHre COaBTOPOB B HAY4YHYIO paboTy, HE BHECIIUX
BKJIAJ] B TTOJIY4E€HHBINH pe3ysIbTat

r) HamepeHHoe BKIIFOUSHHE CCHUIOK HA CBOHM Pa0OTHI Ha
JTare peleH3UPOBaHHS HAYYHOU CTaTbU

3. | Kak Ha3pIBaeTCst HAYKOMETPUIECKHI TIOKA3aTellb YYE€HOTO, B YK-1
CBSI3aHHBIN C YUCIIOM OITyOJIMKOBAaHHBIX MM HayYHBIX PaboT
U UX LUTHPYEMOCThIO?

a) Ksaptuib

0) P-3naueHue

B) Unnekc Xupma

r) Mennana

4. | Brimmm nporynieHHoe CJIOBO. Precision OIIK-1
___score -- moka3aTeib TOYHOCTH, OTPaKAIOLINI
KOJIMYECTBO PeabHBIX 0OBEKTOB Kilacca Cpeliy BCeX TeX, YTO
KJIacCU(UKATOP OTHEC K 3TOMY KJ1accy.

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

5. | Boumm npormyItieHHoe CI0BO. Accuracy OIIK-1
SCOre -- moka3zaTellb TOYHOCTH, OTPAKAIOIIUH JTOIT0
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MPaBUIBHBIX KJIACCH()UKALIHN.

PaccuunteiBaercs mo popmyie: (True Positive+ True
Negative)/(True Positive + False Positive + False Negative +
True Negative)

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

UYemy paBeH uHAeKC Xupiia ydeHoro (h uHuekc), eciu oH
omyonukoBan 100 HaydHBIX CTaTed C YUCIOM LUTHPOBAHUS
Ha Kaxayro no | cceuike?

7. | 3amumm OTBET OJHUM CJIIOBOM O€3 ITPOOEIIOB U 3HAKOB ITHKa/ITHKA YK-1
MPEMUHAHUS
Hay4unas - 3TO COBOKYITHOCTH NIPUHIIHUIIOB, TIPABUI,

MTOBEIEHYECKIX U MOPAJIBHBIX HOPM, KOTOPEIE PETyIUPYIOT
JIEATEIHLHOCTh YUEHOTO B MPOliecce MPOBEICHUS HAYYHOTO
HCCIIEIOBAHHUS.

8. | 3amuiu B orBeT cioBo “AA” ninu “HET” 6e3 npobesioB u JA/ma/la VYK-2
3HAKOB MIPETTHHAHUS.
JlomyckaeTcst 11 caMOIIMTUPOBAHUE CBOUX HAYYHBIX pa0oT?

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

Tect Ha OoNe3Hb JaeT:
False Positive (J10XHOIOIOKUTEIbHBIE PE3YIIHTATHI,

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

M3 1000 uenoBek aeiicTBuTENBHO O0JIerOT 20.
CKOJIBKO JII0JEH MOJTy4aT JOKHOMOIOKUTEIbHbIE
pe3yJbTaThl TecTa?
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