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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas nporpamma nucuuminssl (Monyns) «Hayunas cryaus. Jleuenue Ha ['amma-HoXe»
COCTaBJIEHA B COOTBETCTBHHM C (hefiepallbHbIM roCy1apCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM
BbICIIEro oOpa3oBaHMsi — OakanmaBpuar 1o cnequanbHocT 02.03.01 Marematuka u
KOMITbIOTEPHBIC HaykH, Mpoduis «IIporpamma apyx aumiomoB HUY BIID u Y «llpuknagnas
MaTeMaTHKa W WH(pOpMATHKa», YTBEPKICHHBIM MPUKa30M MHHHCTEpCTBA HAYKH U BBICIIETO
obpazoBanus Poccuiickoit deaepannu Ne 807 ot 23.08.2017 rona.

N3yuenne nucuuiuinbsl (Moayns) «Hayunas cryaus. Jleuenue Ha ["'amma-HOXe» sBIsieTCS
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

Hacrosmas nuciumninuHa (MOAyIb) BKIIOUEHA B Y4€OHBIH IJ1aH 1O IMPOTrpaMMe MOATOTOBKH
OakanaBpuata no HampasieHuto 02.03.01 MartemaTtuka U KOMIIBIOTEpHBIE HAYKU, MPOQPHIIH
«[Iporpamma ayx nurmuiomoB HUY BIID u LY «Ilpuknannas maremMaTuka 1 ”HGOpMaTUKa» 1
BXOJWT B BapHAaTUBHYI dYacTh bioka 1, ¢opmupyemyro ydaCTHHKaMH OO0pa3oBaTEIbHBIX
OTHONICHU KaK JWCIUIUIMHA MO BBIOOPY.

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

Jucnumuna (Mmonyns) «Hayunas crynus. Jleduenne Ha I'aMma-HOXKe» BXOJIUT B MOJIYJIb
«Hayunast ctyaus», Kak JUCIUIUIMHA 10 BEIOODY.

Heab wu3yyeHusi AMCHUIVIMHBI (MOAYJs). B (OPMUPOBAHUM IOHUMAHHUS OCHOB M
IIPUHLMIIOB HAYYHOI'O UCCIIEA0BAHUS.

3agaum M3y4eHUs AUCUMILUIMHBI (MOAYJIs1) HalpaBjieHbl HAa (JOPMUPOBAHUE Yy CTYJEHTOB
CIIEIYIOIIMM 3HAHWUM, YMEHUN U HABBIKOB!

— IIOHMMaHNE€ OCHOBHBIX ITPUHIIMIIOB U METOJI0B HAYYHOI'O HCCIICJOBAHNUS;

— 3HaHMWE HAyYHOU 3THKHU U €€ NPUHIIUIIOB;

— 3HaHHUE CTaHJAaPTHBIX AITOPUTMOB MAIIMHHOTO O0yUYEHMS;

— 3HaHME MOCIEA0BATEIIBHOCTH IArOB IIPY HAIMCAHUH HAy4YHOU CTaTbH;

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

— yMeHue paboTaTh C HAyyHOM JIUTEpaTypoil: MOMCK, aHaJIHU3, OILIEHKA JOCTOBEPHOCTU
HUCTOYHHKOB;

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

— AHaJM3HMPOBATh U OLICHUBATh JOCTOBEPHOCTh HAyYHBIX PE3YJIbTaTOB;

— paboTaTh CO CTAaHAAPTHBIMM U IPOJBUHYTHIMU ML-anropurmamy,

— yMCHHUE HallMCaHUs HAyYHOU CTaThbH;

— yMEHHUE Y4acTBOBaTh B KOHTECTaX MO0 MalIMHHOMY O0y4YEHHIO;

— yMeHue paboTaTh B KOMaH/Ie HaJ pelICHHEeM UCCIIeI0BaTeIbCKUX 3a/1a4;

— HaBBIK KPUTUYECKOI'0 MBIIIJICHUS U aHAIN3a HAy4YHbIX JAHHBIX;

— HaBBIKM [IOMCKA, AaHAJIN3a U OLIEHKHU JOCTOBEPHOCTH HAYYHBIX UCTOYHHUKOB;

— HaBBIK IOCTPOEHUS MoJieNel (PHU3HUUECKUX MPOIIECCOB;

— HaBBIK pEIIeHU 3a/1a4 B YCIOBUAX COPEBHOBATEIHLHOIO MAITMHHOTO 00Y4EHHUS;

— HaBBIK NPOBE/ICHUS HAYYHOT'O UCCIIeI0BAaHUS TI0 BEIOpAaHHOU TEME.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyeMble B pe3ylbTaTe OCBOCHHUS IUCIHHILIMHBI (MOIYJS) IpH
MIPOBEJCHNH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YYAIOIIUXCS C IEAArOTHYECKUMU
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 bl TIOUCKA U aHaTu3a
nH(pOopMaIuu B 001aCTH
HUCKYCCTBEHHOTO WHTEJICKTA,
OCHOBHBIC MTPUHIIUIIBI
KPUTHYIECKOU OIIEHKH UCTOYHUKOB
nH()OpPMAITIH B HX
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 HH(OopMaun

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 00JIACTH PEIICHUSI
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 MaTeMaTUIECKOro
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, 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
CTaTUCTHKH 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 MaTeMaTHYECKON (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, BKITIOYAsI
NPUMEHCHHE MAaTEMAaTHUCCKUX
METOIOB JIJIS PELICHIUS
MPAaKTHIECKUX 33734
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3. Temaruueckuii njiax

Nen/ TpynoeMkocTh, akageMH4YeCKHEe YAChI TKY
n HaunmenoBanue Ounas gpopma (rexymunii
paznen(zllw I;;;Ez;umﬂbl - :f(OHTaKTHgﬂ paboTa Kontpous CaMoCTOSITeNh KOHTPOJIb
nuu CMHUHapbI Has padora ycreBaeMoCTH)
Jleuenue na zamma-noduce
1 BBonnast mexmus 2 3 10 Jlomarrnee
3a/IaHAE,
IloaroroBka x
CceMUHapy
2 Hay4Hs1ii npoTokon u 3 10 JomarHee
Hay4yHas 3TUKa 3aJlaHue,
IloaroroBka x
CEMHUHAPY
3 Pabota ¢ JaHHBEIMH. 1 3 10 JloMarmnee
O030p JIUTEPATYPBI 3aJaHue,
XakaToH
4 MammHaHOE 00ydeHue 3 10 HomarmrHee
3a/I1aHHE,
IloaroroBka x
CEMHUHAPY
5 Ynydmenue Mmoaeneit 1 4 10 HomarmrHee
3aJaHue,
XakaToH
6 [IpomexyTouHbIe 4 10 HomarmrHee
pe3yIbTaThl 3a/IaHHE,
IloaroroBka x
CEMUHapy
7 WuTeprniperanus 4 10 JomamrHee
pe3yIbTaToOB 3a/I1aHHE,
IloaroroBka x
CEMUHAPY
8 QPuHamM3aIMS TPOSKTa 4 10 Otuet
3auem ¢ OyeHKOI 2
Hmozo: 4 28 2 80
Obvem oucyunaunovt (Mooyns) 114
(¢ ax. u.)
Obvem Ooucyunaunvt (Mooynsn) 3

(6 3au. eo.)
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4. CopepxaHue TMCUUILTHHBI (MOTYJIs)

Neni/m HaumenoBanue pasgeiia ConepxaHue TUCHUIIHHBI (MOYJIs1) IO TeMaM
AUCHUNJIMHBI (MOYJIs1)
Jleuenue na zamma-nosice
1 BroaHast nekuust Jlexuust ¢ onucaHueM U NOCTaHOBKOM 3aJ1auu
2 Hayunslii mpoTOKON U Hay4Has Hayunas nepuoanka. Bunsr Hayunsix padot. Haydnas stuka.
JTHKA Bbubnuorpaduueckue 6a3pl JaHHBIX
3 Pa6ora ¢ nanapiMu. O630p Onwucanue 1 cnocod NOTy4eHUs UCTIONb3YEMBIX AaHHBIX. OOmmii
JUTEPATyPbl aHanu3 naHHbIX. Hopmanuzanus npusnakos. IpesenTanus n
o0CyXxeHle Hay4HBIX cTaTel 1o Teme 3anaun. CTaTHCTHYeCKUil
aHaAJIN3
4 MaiumaHoe oOyueHue Mertoasl knaccupuKanuy U UX IpUMEHEeHHe. MeTpUKN OLEeHKH
KayecTBa Mojieneil. HelipoHHbIe ceTn
5 Ynydienue Monenei banancupoBKa JaHHBIX ¥ HOAOOP ONTHMAJIBHBIX THIIEPIIAPAMETPOB
6 IIpoMeKyTOUHBIE PE3yIbTaThl HayuHsblll cemMuHap: npe3eHTanys TEKYIUX pe3ynbTaToB
7 WHTepnperanys pe3ysbTaToB MeTo1bl MHTEPIPETALMH MOJICTICH MAIIMHHOTO 00yUCHHUS
8 PuHanu3aLus MpoeKTa Koncynpranuu no 1opadoTKe pelieHHi U MOATOTOBKE OTYeTa
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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-€ 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 HOpaiit, 2025. — 390 c. — (Bricmiee obpazoBanue). — ISBN 978-5-534-16519-
7. — Teker : snextponHblii // OOpazoBatenbHas 1uardpopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/560121.

3. AHanu3 JaHHBIX : yueOHUK Ut By30B / oj penakiuein B. C. Mxurapsina. — Mocksa :
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 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. KitumanoB. — 2-e uzn., ucnp. u norn. — Mocksa : M3xarensctBo HOpaiit, 2025. —
307 c. — (Bsicuiee obpazoBanue). — ISBN 978-5-534-06485-8. — TekcT : 31eKTpOHHBIN //
O6pasoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/563167.

7. O0mmas u MeIUIMHCKAs PAAHOJIOTHs: PaUallMOHHbIE TEXHOJIOTHH | YYeOHUK IS BY30B
/ mon penakmueir A. H. Ycenko. — 2-e m3n. — Mocksa : U3narensctBo FOpaiit, 2025. — 217 c.
— (Bricmiee obOpazoBanue). — ISBN 978-5-534-15184-8. — Tekct : 3neKTpOHHBIA //
O6pasosarenbHas wiatdopma 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. KomnbsiorepHoe MoaenupoBaHue JOTHUECKUX MPOLIECCOB | yUYCOHHUK
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. — Tekcr : anexkrponHsiii // O6pa3zoBarenbHas tuiardopma IOpaiir [caiit]. —
URL.: https://urait.ru/bcode/568295.

6. MarepuajbHO-TEXHHUYECKOE o0ecreueHne

VYHuBepcuTeT pacrnojaraeT MaTepUalbHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JNEHCTBYIOIIMM MPOTUBOIIOKAPHBIM MPaBUJIaM U HOPMaM U O00ECIeUMBaIOIIEH MPOBEACHHUE BCEX
BUJOB JUCUUIUIMHAPHOW M MEXIWCIUILUIMHAPHON TOATOTOBKH, IMPAKTHUYECKOW M HAy4YHO-
HCCJIEIOBATENBCKOM paboT 00yyaromuxcsl, IPeayCMOTPEHHBIX Y4€OHBIM IJIAHOM.

[Tomernienust, KOTOPBIE MPEICTABIISAIOT CO00M yueOHbIE ayAUTOPUH IJIsl TPOBEACHUS 3aHATHHA
JCKIMOHHOTO THUMA, 3aHATHH CEMHUHAPCKOro (MPaKTUYECKOro) THIA, TPYIINOBBIX U
WH/IMBUIYAJIbHBIX KOHCYJIBTAIMH, TEKYIIEro KOHTPOJIS U MPOMEKYTOYHOH aTTECTAIlH, a TAaKKe
MOMEILEHUS JUISl CAMOCTOSTEIbHOM pabOoThl M TOMEUICHHS AJI XPAaHEHUS U MPOPUIAKTHIECKOTO
obcimyxuBaHusi yueOHOTO 000pynoBanus. [loMenieHns: yKOMIUIEKTOBaHbI CIIEUATU3UPOBAHHON
MeOeIbI0 U TEXHUYECKHMHU CPEICTBAMH OOYUYEHHsI, CIYXKAIIUMH Ui TPEICTaBICHUS YIeOHOH
uH(popMalu 60JbIION ayIUTOPUH.

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

— CTOJIaMH U CTYJIBSIMHU;

— KOMIIBIOTEPHON TEXHUKOII;

— MEXaHWYECKHUMH KaJIbKYISTOpaMHu;

— CIeUHaTu3UPOBAHHBIM 000PYIO0BaHHEM, BKIIIOUAsl JEMOHCTPALlMOHHOE 000pYyI0BAaHUE.

[TomerieHust y1s1 CaMOCTOSITEIIBHON pabOThl 00YYaIOIIUXCsl, B TOM YKCIIE TPUCTIOCOOICHHBIE
JUISL MCTIONB30BaHMs MHBAIWIAMH M JIMIAMUA C OTPAaHHMYEHHBIMH BO3MOXHOCTSMH 3J0POBBSI,
OCHAIIIEHBI KOMITBIOTEPHON TEXHHKOW C BO3MOYKHOCTBIO TOJKIIOUEHHs K ceTn «MHTepHeT» U
o0ecrieyeHHEM  JIOCTyNa B  3JEKTPOHHYIO  MH(POPMALMOHHO-00pa30BaTEIbHYIO  CPEny
YHuBepcurera.

OOyuaromMess MpeAoCTaBiseTcs JAOCTyn (B TOM 4HCIE YyOAlEHHBIH) 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 mpomnecce uzyuenuss aucuumiuHel (Momyns) «Hayunas cryaus. Jledenwe Ha ["amma-
HOXKE» B paMKaxX TEKYIIEro KOHTPOJISI YCTIIEBAEMOCTH HCIIOJB3YIOTCS TaKHEe BHJBI Y4eOHOU
paboThI, TAKUE KaK JICKIIMH, CEMUHAPHI, XaKaTOH, OTYET, JOMAITHHUE 3aJJaHUs, a TAKXKe pa3InuHbIe
BU/Ibl CAMOCTOATEIBHONU paboThl 00yyaromuXxcs Mo 3aJaHuIo0 MpernojaBaTesis, HallpaBIeHHbIE Ha
pa3BUTHE  HABBIKOB  NPO(GECCHOHATBHOW  JIGKCHKH,  3aKpeIUICHHEe  MPaKTHUYECKHUX
PoeCCHOHAIBHBIX KOMIETEHITNN, TTOOLPEHNE NHUITHATHB.
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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 WJEH, BHIBOJABI M OOOOIICHUS JIEKIMH; BBLACIATH Ba)KHBIE MBICIH,
KIIFOYEBBIE CJIOBAa M TEpMHUHBI. HeoOXOAMMO OTMETHTHh BOMPOCHI WM MaTepHallbl, KOTOpbIE
BBI3bIBAIOT 3aTPYAHEHHUS, U IONBITATbCS HAliTU OTBETHI B PEKOMEHI0BAaHHON nuTeparype. Eciau
pa3zoOpaTbCcsi B MaTepuane HE yAaercs, cieayeT chopMyiaupoBaTh 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.

Jl1s ycnemHoro yyacTusi B CEeMHHape 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 BOMPOCH MPENOAABATENS CTOUT OBITH YBEPEHHBIM, YETKHM M JIOTUYHBIM,
OMHPAsCh HA U3YUYEHHBIN MaTepuall. Takxke MOJIe3HO MOJAECPKUBATH AUAJTIOT C OJHOKYPCHUKAMH,
YTOOBI 000TaTUTH OOCYKICHNUE M PACITUPUTH CBOU 3HAHUS.

Xaxamon — BbITpYy3Ka peIlIEHUS] CTyJI€HTaMu B copeBHOBaHMe Ha miuatdopme kaggle, 3a
KOTOPOE OHM IOJIY4alOT OLIEHKY [10CJI€ IPOBEPKU PELICHUS MPENO01aBaATEIEM.

UroObl MOATOTOBUTHCA K XaKaTOHY, CTYACHTHI JOJDKHBI CHayala O3HAKOMHTHCS C
wiatpopmoiri Kaggle, m3y4ynB mpaBuia COpEeBHOBAaHWMW, IOCTYIHBIE IAaTAaceThl WM MPHUMEPHI
pelieHui, 4To0bl MOHATH (opMaT BHITPY3KHM U OIEHKU. BaxxHO yrmyOuTh 3HaHMS B o0nacTu
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, PaclpeieInTh POJIH U MPOBECTH MPOOHBIE UTEPALIUH
peleHus, 9To00bI ONITUMU3UPOBATH KOJ| M MOATOTOBUTH €0 K IPOBEPKE MPEIO1aBaTeIIeM.

Omuem — mnHUCbMEHHas paldoTa (HaydHas cCTaThsd) IO pe3yjabTaTaM HCCIEAOBAHUS H
IPE3EHTAIMIO Pe3yIbTAaTOB, 32 KOTOPbIE CTYJEHTHI MOJIyYatoT OLICHKY.

UToObI TIOATOTOBUTHCS K HANHMCAHUIO OTYETa KaK HAYYHOH CTaThbH, CTYIEHTHI JOJDKHBI
HayaTh C TIIATEJIbHOIO INIAHUPOBAHUS UCCIIEOBAHUS, BKIIIOYasi (OPMYIUPOBKY THIIOTE3bI, COOp
JAHHBIX W aHaJIW3 PE3yJIbTaTOB C HWCIIOIB30BAHUEM HAJIEKHBIX METOJOB, YTOOBI 0OECIIEUYHUTH
Hay4YHYI0 000CHOBaHHOCTb paboThI. Jlasiee, Ipy HallMCaHUK CTaThbH BayKHO CJIEI0BATh CTaHAapTaM
aKaJIeMUYECKOTO CTHIIS, CTPYKTYPHUPOBATh TEKCT MO paszesiaM (BBeIEHUE, METOJIbI, Pe3yIbTATHI,
o0CyX/IeHHE U 3aKJII0UEHHE), a TAK)KE MPOBEPUTh COOTBETCTBHE TPeOOBaHUAM LIMTHPOBAHUS U
OpUTHHAIBHOCTH. HakoHer, [Uisi Tpe3eHTAalud pPe3ylbTaTOB PEKOMEHAYETCsS MOJITOTOBUTH
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 pabGore Ham JOMAIIHUMH 33/JaHUSIMH BaXHO BHUMATEIbHO O3HAKOMHUTBCS C
TpeOOBaHUSAMHU M CPOKAMU BBINIOJHEHUs. PexoMeHayeTcs pa30uBaTh 3aJaHusl Ha STarbl, YTOOBI
n30eKaTh TEPerpy3Kd W JIydlle YCBOUTH Marepuai. lcrmomb30BaTh pa3inuyHble WCTOYHHKH
uH(pOpMalKK, BKIIIOYasi yueOHUKH U OHJIAMH-PeCcypchl, Ui 6osee Iiy00oKoro MOHUMAaHUS TEMBI.

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

B nporiecce camocTosTenbHON pabOThI CTYJEHTHI B3aUMOICUCTBYIOT C PEKOMEHIOBAaHHBIMH
MaTepuaiaMy MPU MUHUMAIILHOM yYacTHH MpenoiaBaTes. 3a1auu CTyJeHTa BKIIOYAI0T padoTy
C KOHCITeKTaMu JIEKIu# (00paboTka TeKCTa), MOBTOPHOE M3yUeHUE YUeOHBIX MaTepHaJIOB TUIAHOB
U TE3UCOB OTBETOB, U3yUEHHE JOMOTHUTEIBHBIX TEM, BHIMIOTHEHHE y4eOHO-UCCIIEeI0BATENbCKIX
3aJIaHUM U JIPYyTOe€.
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CucreMa OlleHMBAHUA Pe3yJIbTATOB 00y4YeHHs M0 JUCHUILINHE (MOYJII0)

Kputepun nosyyenusi ypoBHsi M OlleHUBAHUA CPOPMUPOBAHHOCTH KOMIIETEHUHA 10O
aucuunnne (moayawo) «Hayunas crynus. Jleuenue na 'amma-nosxe»

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.

Jucuumnuna (Monyns) «Hayunas cryaus. Jledenue Ha ['aMma-HOXEe» OIlEeHUBAETCS
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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HUTorosas ouenka no gucuunanne (Moay/aw) «Hayunas cryaus. Jleuenne na I'amma-
HOKe» MO0 KaXKIOMY TeMATHYeCKOMY HAINPABJIEHHI0 BbICTABJSETCS MO HAKONMHTEJILHOM
ouenke: «0,1 X cpennee 3a ayautopHyto padory + 0,4 x otuer + 0,2 X xakaron + 0,2 XcpenHee
3a JoMaIllHee 3aJaHue».
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Texkyuuii KOHTPOJIb YCIIEBAEMOCTH 00y4al0IIMXCH M0 IUCHUIIMHE (MOLYJII0)
IIpumepHbIe JoOMAaLIHUE 3aJaHUS

Ipumep 1

1. AOMALWHEE 3A0AHUE

SA0AYA1T I

[MocTpoit u 06yun HEMPOCETb Ha AaHHbIX, KOTOPbIE 6biNK NPeACTaBNEHbl B CAMOM Havyane cemuHapa (6uHapHas
Knaccupukaums opaHxeBblX U CUHNUX Touek). [laHHble CreHepupyi, UCnonbaya GYHKUMIO generate data U3
cemuHapckoro notebook. Bozbmu N > 1000 opaHxeBbix U CUHUX TOYEK, NPUYEM Ha OBy4YeHWe OCTaBb He
6onblue H() Tex u Tex. OcTanbHble UCNONb3yit B TECTOBOW BbIGOPKE.

Hy>HO HaCTpoUTb HEMPOCETb TakuM 06pa3oMm, YTOOb! B pesynbTaTe 06y4YeHUs TOYHOCTb Ha TECTOBOM BblGOpKe
6bina 100%. Buayanuaupyw rpaHuly pellenus u pesynbTatbl Knaccuduxkaumu.

3AMEYAHUE [ns Tex, KTo nnaHupyeT UCNoNb30BaTh HEMPOHHbIE CETU B CBOEW UTOrOBON MOAENU PeKo-
MeHAyeTCsa onucaTb B TEKCTOBOM popmaTte (Kak B NpoLwnbiX AOMAaLIHUMX paboTax) pasgen
¢ 060CHOBaHMEM Bbl6Opa HEMPOCETEBOro NOAX0AA U apXUTEKTYPY Moaenu. [laHHbI TeKCT
Takxe 6yaeT NnpoBepeH v 6yayT AaHbl HEKOTOPbIE PEKOMEHAALMM MO ero ynyyleHuo. 1o
Heobs3aTenbHas YacCTb U HE BNUSIET Ha OLIEHKY 3a AOMalUHee 3afaHue.

IIpumep 2

1. MPAKTUYECKOE 3AO0AHUE

3ANAYA 1 |

Haiigu onTuManeHbIA nopor threshold gna metoga onopHeix BekTopos (SVM) unu nio6oro apyroro mMetoaa,
BO3BpaLLaloLero BepOATHOCTM NPM GUHAPHOM Knaccudukaumu. Micnonb3ayin Kpocc-sBanuaaLmio U NOAXOAALLYIO
METPUKY ANS HOPMANU30BaHHbBIX MEAWUUMHCKUX AaHHBIX (MOXHO MCNONb30BaTh TunedThresholdClassifierCV
u3 scikit-learn).

1. Bbibepu MeTpuKy ANA OUeHKM KavecTea moaenn. O60CHy#H CBOI BbIGOP — OH [ONXEH OCHOBLIBATLCA Ha
cneuynduke faHHON MEeOUUMHCKOW 3aaaqu.

2. Wcnonbaya kpocc-sanugaumio K-fold, onpegenu ontumansHoe 3HayeHue nopora gNa pasnuyHbix 3Have-
Huit k (o1 2 po = 80).

3. Mposeau aHanu3 BNUAHWA 3HaYeHUA b Ha onTumanbHbiit nopor threshold u BuiBpaHHyio MeTpuky. Ona
aToro:

« MocTpoit rpadmk 3aBMCMMOCTK ONTUManbHoro nopora threshold ot k.
« lMocTpoit rpagmk 3aBUCUMOCTU CPEAHEro, MakCUMMansHOro U MMHUMAanNbHOIO 3HaYEHUA METPUKK, No-
Ny4YeHHbIX B NpoLecce Kpocc-Banuaauum ot k.

4. Onuwu nonyyeHHble pe3ynbTaThl U caenaw BoIBOA 0 TOM, Kakoi nopor threshold cnepyet ncnons3osatb
ONA AaHHOW Mogenu.

HpuMeprle 3aJaHuA JJId XaKaToOHa

1. Yepes 6 mecsies nociie PX oauH u3 panee 001yd€HHBIX 04aroB yMeHbIuics, Ho Ha MPT nosBuiucs
JIBa HOBBIX O4Yara B APYTUX A0ISX Mo3ra. Yto 31o?
e JlokalbHbBINA peuuiuB

e Panuonekpos

OJEeKTPOHHBIN JIOKYMEHT



e [loctimyueBoit 0TEK

2. B mnane «I'amma-Hoxa» npennucano: 18 I'p mo 50%-i n3zono3ze. KakoBa MakcuMasnbHast 103a B IEHTpPE
MUIICHU?

e 18Ip
e 24Tp
e 36Ip

e Ilo UMCIOIIMMCA JaHHBIM IIOCUUTATh HCJIB3A

3. Kakoit MCTO/J BU3yaJIM3alluU ABJISICTCA «30JI0ThIM CTAHAAPTOM) IAJId INIAHUPOBAHUA PAAUOXUPYPIUn
MI'M?

e KT
e MPT
e [IDOT-KT

e buoncusa

4. TTpu mnanupoBannu o0My4eHUs Ha «"aMMa-HOXe» ClIoKHasE (hopMa OITyXOJIU TIOKPBIBACTCS 10301 3a
CUérT:
Hcnonbs3oBaHus OAHOTO OOJIBIIIONO MyYKa U3TYYCHUS.

[TpumeneHus crienuaibHBIX GUIBTPOB AT MOAUGUKAIUN (OPMBI ITyUKa.
Hanoxenust MHOJKECTBa OTAEIbHBIX CHEPUIECKUX J103.
VYBeanueHus: MOITHOCTH paliOaKTUBHBIX HCTOYHHKOB.

KomanaHoe 3a1anune: 0030p HaAy4YHOM CTaTbU
Ilar 1: Beidepure cTaTbio
Haiinute naTEpecHyIO CTaThIO 1O BalieMy HampaBieHH0. OHa MOXKET OBITh:
e TeopeTnueckoii: 0 HOBBIX ITOIX0AaX, IPUMEHEHUSX, HCTOPUHU BOIIPOCA, paboTe YCTAHOBOK
e [IpakTHyeckoii: Hapumep, 06 [T-anropurmax i Barei odracTy.
e 'ne uckathb: Matepuainsl 3ausaTus Ne2 Hayunoit Ctynuun Ha LMS, 6u6inoTekn HayqHbIX cTaTei

(eLibrary, Ku6epnenunka, Google Scholar, etc), mogOopku HayYHBIX CTaTel OT MperoaaBarenei

Hayunoii Cryauu. Kpome Toro, mpenogaBaTenu TOTOBBI IOMOYb C BEIOOPOM.

Ilar 2: 3aperucTpupyiite cTaThI0

e YT00BI CTaThU HE TOBTOPSJINCE:!

e BHecuTe Ha3BaHKE U CCHUIKY Ha Ballly CTAaThIO B TaOJUILy, JOXKANTECH OJOOPEHHS IPEHoaaBaTels
B 3TOM JOKYMEHTE.

Ilar 3: [loaroroBbTE BHICTYIICHHE

e MopmMart: yCTHBIN JOKIaA 0 7 MUHYT

e [loaep:kka: KpaTkas Npe3eHTALM [10 MaTepHaIaM CTaTbl

Illar 4: 3arpy3ure npe3entanuio B LMS
IIpumepHoe onMcaHne KPUTEPHUEB K OTYETY

MeToanyeckue peKOMeHIAIMUN M0 NOAroToBKe U 0odopMiaeHnio «OTuera»
Otuer mo gucruruimHe (monymio) "Hayunas crymusa. Jleuenme nHa ['amma-HOXe"
MpeCTaBIsieT coO0OM MUCBMEHHYIO pPaboTy B ¢opmaTe Hay4dyHOW CTaThd, OCHOBAaHHYIO Ha
pe3ynbTaTax UCCIEAOBAHMS, a TAK)KE BKIIFOYAET MTPE3CHTAINIO pe3yabTaToB. PaboTa omeHnBaeTcs
mpernoaaBaTesieM Ha OCHOBE KauecTBa MCCIeI0BaHUs, 0pOPMIICHHUS U 3alUThl. Hike mpuBeneHsl
KJIFOUEBBIC ACTICKTHI: 11EJH, 3a/1a4H, 3TAIbl BBITIOJHCHUSI, YACTH OTYETa, KpUTEPUU OPOPMIICHUS 1
KPUTEPUU 3aLLUTHI.
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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

Lenu oucyunnunol

— Pa3BuTHE HAaBBIKOB TIPOBEACHHUS HAYYHBIX HCCIICIOBAaHHH B O0JaCTH HAYKH H
TEXHOJIOTHH, BKIIFOYast aHAJIW3 JTAHHBIX, MAIIMHHOE O0YYCHHUE U MK IUCITUIUTMHAPHBIC TIOIXOIbI.

— ®opmupoBaHUE YMEHUH HAIMCAHUSA aKaJEMHUYECKMX TCEKCTOB M IPE3CHTAIMH
pe3yJIbTaTOB B MPO(PECCHOHATBHOM Cpejie.

— TloaroroBka CTYJEHTOB K yYaCTHIO B KOHKYPCaX U XaKaTOHAX, a TAKXKe K IMyOJIUKAIUN
Hay4HBIX padoT.

—  3aodauu oucyuniunwl

— IlmanupoBaHWe W TPOBEJICHUE KCCICAOBAHUS Ha OCHOBE 3a/JIaHHOM TEMaTHKH
(HarpuMmep, U3 XaKaToOHA).

— AHamu3 JaHHBIX, pa3paboTKa MoOJeNed W HHTEpPHpeTanus pe3yIbTaToB ¢
HCII0JIb30BAHUEM METOI0B MAIIMHHOT'O O0YYCHHS.

— Hamnmcanue ordyera B QopmaTe HAydyHOM CTaThbd C COOJIFOJICGHHEM CTaHIapTOB
aKaJIEMUYECKOT0 MUChMa.

— IloaroroBka © TpOBENCHHE MPE3CHTAIMM PE3yJIbTATOB TEpPEed  ayIuTOpHEH
(mpemno1aBaTeieM U OJTHOTPYIIITHUKAMH).

— TlonydyeHune oOpaTHOM CBSI3U M KOPPEKTHPOBKA PAOOTHI IS YyUYIICHHUS KAueCcTRa.

Imanewl 6binoHeHUA OMUema

1. MoaroroBuTeNbHBIN TanN: M3yuenue nmureparypsl, GOpMyIUPOBKA TUIIOTE3bI, COOp U
[IpeABapUTEIbHBIN aHAIN3 JaHHBIX.

2. UccnenoBarenbekuii 3tam: [IpoBeneHrne SKCIEPUMEHTOB, pa3padOTKa MOJIEICH
MaIIMHHOTO O0y4YeHUsl, TECTUPOBAHUE U BAIHUJIAIUS PE3YIbTATOB.

3. Hanucanue otyera: CTpPyKTYpHpOBaHUE TEKCTAa IO AaKaJIEMHUYECKUM CTaHIapTaM,
odopmiteHre rpauKoOB, TAOJIUII U CCHUIOK.

4. TlonroroBka mpe3entamuu: Co3gaHUE ClANAOB, pENETULIUS BBICTYIUICHUS U
MOATOTOBKA K BOIPOCAM.

5. 3ammTa u ouenka: [IpeseHramnus paboThl, OTBETHI HA BOMPOCHI, MOTYyYEHNUE OIICHKU U
00paTHOM CBSI3H.

Yacmu omuema

Otuer nomwkeH ObITh OQopMIIEH Kak Hay4yHas ctaThs (00beM 5—10 cTpanuil, BKIIOYas
npuiiokeHus). OCHOBHBIE YacTHU:

— Turtyabubii guct: Hazsanue padoter, DO aBTOpa(oB), rpyIa npu HaJIUYUH, JaTa.

— Amnnoranus: Kparkoe pestome nccnenoBanus (100-200 cnoB), BKiIro4ast EJIH, METO/IbI
Y KJIIOYEBBIE BBIBOJIBI.

— BgBeaenue: O630p nMpobseMbl, aKTYalTbHOCTh, LIEIH U 33/1a4H UCCIICAOBAHUS.

— JlutepatypHblii 0030p: AHaIM3 CYIIECTBYIOLIMX paboT MO TeMe.

— Marepunaasl um meroabl: OmnucaHMe [aTaceTOB, HCIOJb3YEMBIX AJITOPUTMOB U
UHCTPYMEHTOB.

— Pesyabrarsr: IlpeacraBienne NaHHBIX, TpaduKOB, TAOMUI] W aHAIM3 MOJYYEHHBIX
pe3yJIbTaTOB.

— OOcy:kaenue: MHTepniperaius pe3yabTaToB, CPABHEHUE C JTUTEPATYPOU, OTPAHUYEHUS
Y IIPaKTHUYECKOE 3HAUYEHUE.

— 3axurouenne: OCHOBHBIE BBIBOJIbI, PEKOMEHIAIIUU U TIEPCIIEKTUBEI.

— Cnucok jgureparypbl: Ccbulki Ha HcTOUHUKH (B popmate APA umu 'OCT).

— Hpuaoxenns: Ko pemenuii 1 J0NOJHUTENbHbIE MAaTepHAIbl IPU HEOOXOIUMOCTH.
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Kpumepuu ogpopmnenun omuema

— ®@opmar gokyMmeHnTa: [Jokyment B ¢opmare PDF wim DOCX, mpudt Times New
Roman 12 pt, MmexxcTpounbiit uaTEpBa 1,5, mosst 2 ¢cM co Bcex ctopoH. O0wsem: 5—10 crpanuin
OCHOBHOTO TEKCTA.

— CTpykTypa u cTHjb: YeTkas CTPyKTypa C 3arojIOBKaMH, aKaJeMUYeCKHi s3bIK 03
CJIeHTa, JIOTMYHAsl IOCJIEN0BATebHOCTb. VICmonb30BaHNEe HYMEPOBAHHBIX CIHCKOB, TaOJHUI] U
rpauKOB C MOIUCIMHU.

— HuTtupoBanue U OPUTHHAJIBHOCTB: BCce HCTOUYHUKU LIUTUPYIOTCS B TEKCTE U CITUCKE
nutepatypsl. [IpoBepka Ha miiaruat (OpUruHanbHOCTH He MeHee 80%, ¢ TOMOIIBI0O HHCTPYMEHTOB
tuna Turnitin wm Antiplagiat).

— BusyaabHsble 3dj1eMeHTHI: ['paduky w TaONHIBl MOJDKHBI OBITH YUTACMBIMHU, C
MOJIMUCSAMU U CCbUIKAMH HAa UCTOYHUKHU JaHHBIX. KoJ peniennii mpunaraercs B MPHIOKEHUSAX.

— OO0mue TpedoBanusi: OTCYTCTBHE TpPaMMAaTHYECKHX OIIMOOK, KOPPEKTHOE
oopmieHHEe CHOCOK W MpHiIoXKeHWid. Pabora 1oMmKHAa COOTBETCTBOBATH 3THYECKUM HOpMaMm
(Hampumep, yKazaHUE UCTOYHUKOB JIAHHBIX ).

—  Kpumepuu 3awyumosl omuema

— KavecrBo mnpesenranuu: IlpeseHtanmus gautensHocThio  5-10  MuHYT, ¢
ucnoip3oBanueM cnaiioB (PowerPoint unu ananor), yetkas cTpykTypa (BBeACHUE, PE3yIbTaThl,
BBIBO/IbI), BU3YaJIbHAsI OJIEpKKa (rpadUKH, TuarpaMmbl).

— Copepxanue BbICTYIUIeHHs: JIOTHYHOE U3JI0KEHHUE €€, METOAO0B, PE3YIbTaTOB U
BBIBOJIOB; JIEMOHCTpAIlMsl MOHMMAaHUS TEMBI U BKIIaJla B UCCIIEI0BAHUE.

— OrtBerbl Ha Bompochkl: CrnocoOHOCTh OTBEYaTh Ha BOIPOCHI MpernojaBaTens u
ayJIUTOPUU TI0 TEME MCCIIEI0BaHus, 3alI1Ta BHIOOpA METOI0B U UHTEPIIPETALIMU PE3YIbTATOB.

— OOmue  HaBBIKM:  YBEPEHHOCTb  BBICTYIUIEHHS,  COOJIOJEHHE  BpPEMEHH,
B3anMojieiicTBre ¢ ayauTopueil. OeHKa BKIIIOUaeT OpUTHHAILHOCTD MOAX0Aa ¥ MOTEHIIUAN IS
JAITbHENIIETO PA3BUTHS.

ﬂonozmumeﬂbubte acneKkmol

— Oumnenka: MakcumanbHas ouenka (10 OamnoB) pacnpenensiercsa: odopmieHue (2
Oanna), comepKaHue M KauecTBO uccienoBanus (4 Oamna), 3amura (4 6amia). MuHUMaIbHBIN
nopor Jyis 3ayeta — 6 6ajioB.

— Pexomenpanuu: Vcnonb3yiiTe m1a010HbI HAyUHBIX CTaTell (Hampumep, U3 *KypHaJIoOB
IEEE niin ACM), KOHCYIbTUPYHTECH € IPEToAaBaTesieM Ha dTanax IUIaHUPOBAaHUS U HAIMCAHUS.
Jnis xakaToHa o0ecreybTe BBITPY3KY PEIIEHHUs U €ro ONUCAHUe B OTYETE.

— Pecypebl: PekomeHayeTcsi M3yduTh PYKOBOJCTBA IO HANMCAHUIO HAyYHBIX CTaTel
(nanpumep, "Kaxk nucarb HayuHble cTaThu'" WM OHJIAWH-KYypchl Ha Coursera).

3apaHus AJ151 MPOMEKYTOYHOM ATTECTAIMM MO JMCUMILIHHE (MOAYJII0)

Ne i/t 3aganne OTBeT Komnerenuus

1. | YTo U3 mepeUnCICHHOTO SBIISICTCS TUIIOM HAYIHBIX PaboT? a,0,B,11,3 YVK-1
Bri6epu 5 BepHBIX OTBETOB.
a) Crarbsa

6) O630p

B) Monorpadus

r) [ToBecTs

1) Tesucer

e) Pacckas

x) Ouepk

3) OTuer

2. | Yto U3 mepeyrcIeHHOrO JIOIyCKAeTCsl B paMKax HayqYHOH a YK-2
stuku? BeiGepu 1 BepHBIi OTBET.
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a) HutupoBanue paboT Apyrux aBTOPOB MPH
3aMMCTBOBaHMH HH(pOpMALUH

0) OtcyTcTBHE OATBEPIKIACHUI HAYYHOTO pe3yibTaTa
JOPYTUMH YYCHBIMU

B) Jlob6aBneHne coaBTOPOB B HAYIHYIO PabOTy, HE BHECIIINX
BKJIa]] B TIOJyYCHHBIH pe3yabTaT

r) HamepeHnHoe BKIIIOUEHHE CCHUIOK Ha CBOHM Pa0OTHI Ha
3Tare peleH3UPOBaHMS HAYYHOU CTaThU

3. | Kak Ha3biBaeTCss HAYKOMETPHIESCKHI TIOKA3aTelh YIECHOTO, B YK-1
CBSI3aHHBIN C YUCIIOM OITyOJIMKOBaHHBIX MM HayYHBIX PadoT
1 UX ITUTHPYEMOCTHIO?

a) KeapTmib

0) P-3HaueHue

B) Unnekc Xupma

r) Mennana

4. | Boumm npomyiieHHOE CI0BO. Precision OIlK-1
___ sCore -- mokasaTesib TOYHOCTH, OTPaKaroLINit
KOJIMYECTBO PeabHBIX 0OBEKTOB Kilacca CpeI BCEX TEX, YTO
KJIaccu(uKaTop OTHEC K ITOMY KJIaccy.

PaccuuthiBaercs no gopmyse: True Positive/(True Positive +
False Positive)

5. | Bouim npomnyIiieHHoe CII0BO. Accuracy OIlK-1
_____score -- moka3aTreiab TOYHOCTH, OTPAXKAIOUIUHI TOII0
MPaBUIIBHBIX KTacCH(UKAIIi.

PaccuuthiBaercs no gpopmyse: (True Positive+ True
Negative)/(True Positive + False Positive + False Negative +
True Negative)

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

Uemy paBeH uHaekc Xupmia yuenoro (h uamekc), ecinu oH
ormyonukoBan 100 HaydHBIX cTaTell C YUCIOM IUTHPOBAHHS
Ha Kaxayio 1o 1 cceuike?

7. | 3anuiny OTBET OJHUM CJI0BOM 0O€3 MPOOEIOB U 3HAKOB 3TUKA/DTUKA YK-1
MpeMUHAHUS
Hayunas - 3TO COBOKYITHOCTb MIPUHIIMUITIOB, TIPABUII,

MOBEICHYECKUX U MOPAJIbHBIX HOPM, KOTOPbIE PETYJIUPYIOT
JEATEIBHOCTh YYEHOI'O B IIPOLIECCE MPOBEACHUS HAYYHOTO
HCCJIEIOBAHUSL.

8. | 3amumm B otBeT cioBo “AA” niu “HET” 6e3 npobesioB u HA/na/lla YK-2
3HAKOB MpCIIMHAHMA.
JlomycKaeTcst JIn CaMOIIMTHPOBAHUE CBOMX HAYUYHBIX paboT?

9. | OTBeT 3amully OJHUM YUCIOM. 49 TIK-1

TecT Ha 6one3Hb MaeT:
False Positive (JIO)KHOTIOJIOXKHUTENLHBIE PE3YIBTATHI,

FP) = 5%
False Negative (;10:)xHOOTpHUIIATEIBHBIC PE3YIIbTATHI,
FN) = 10%

U3 1000 uenosek aericteuTenbHO OoseroT 20.
CKOJIBKO JIFOZICH MOJTydaT JIOKHOIIOIOKUTEIbHbIC
pe3yabpTaThl TecTa?
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