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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas nporpamma nucuuruinasl (Monyinst) «Hayunas cryausi: TepMmosiiepHble peakiiuu U
HEYJIOBUMBIE HEHTPOHBI» COCTaBI€HA B COOTBETCTBMM C (peliepanbHbIM TOCYAapCTBEHHBIM
00pa30oBaTebHBIM CTAaHIAPTOM BBICIIETO 00pa3oBaHus — OakanaBpuar no HampasieHuio 02.03.01
«MaTemMaTuka U KOMIIBIOTEpHbIE Hayku», npoduis «Pa3paboTkay», yTBEp)KICHHbIH MPUKa30M
MunucTepcTBa HayKH U BbIcIIero oopasosanus Poccuiickoit @enepannu Ne 807 ot 23.08.2017
roja.

N3yuenne npucummummasl (Mmonyis) «Hayunas crynus: TepmosiiepHble peakiuu U
HEYJIOBUMBIE HEHUTPOHBI» SIBJIAETCSI OCHOBOW M3Y4YEHHUs IPHHLMIIOB M METOAOB HAy4yHOIO
uccienoBanus. JucuumianHa (MOIyb) pa3BUBAeT aHAIUTUYECKOE U KPUTUYECKOE MBILUICHUE,
YTO SIBJIAETCS BaYKHBIM HABBIKOM JUIsl PELIEHHUS CIIOKHBIX 3a/1a4 B Pa3JINYHbIX cepax.

MecTo JTUCUMIIIIMHBI (MOXYJIS) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Hacrosimas nucnumniHa (MOIyJb) BKIIOYCHA B YISOHBIH IJ1aH 1O MPOTrpaMMe TOITOTOBKU
OakanaBpuata no HampasieHuto 02.03.01 «MaremaTuka U KOMIBIOTEPHBIE HAyKH», MPOodUib
«Pa3paboTka» W BXOAWT B BapWaTHBHYIO 4YacTh bioka 1, dopMupyeMyro ydacTHUKaMU
00pa3oBaTeNbHBIX OTHOIICHHH, KaK TUCHIHUILINHA TI0 BBIOODPY.

Jucnunnuna (MOJyab) IOCTYIHA K M3ydeHuto Ha 2, 3 uiu 4 xypce ¢ 3 mo 8 ceMecTp Ha
BBIOOD.

Hucuunnuua (Moxynb) «Hayunas crynus: TepMosiaepHble peakiMi U HEYJIOBHMBIE
HEHUTPOHBD» BXOAWUT B MOAYJb «HaydHas cTyaus», Kak TUCIUIUIMHA IO BBIOODY.

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;

— 3HaHUE HAY4YHOM ATHKH U €€ IPUHIIUIIOB;

— 3HaHHUE CTaHJAPTHBIX AJITOPUTMOB MAILIUHHOTO 00Yy4EHHS;

— 3HaHUE M0CJIEeI0BAaTeIbHOCTH IAar0B PHU HATMCAHUH HAayYHOH CTaThu;

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

— yMeHue paboTaTh C Hay4HOH JUTEpaTypoil: MOUCK, aHAJIU3, OLIEHKA JOCTOBEPHOCTHU
VCTOYHUKOB;

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

— aHAIM3HUPOBATh U OLICHUBATH JOCTOBEPHOCTh HAYYHBIX PE3YJIbTATOB;

— paboTaTh CO CTaHAAPTHBIMU U MPOABUHYThIMU ML-anropurmamu;

— YMEHUE HalKMCaHUs Hay4yHOU CTaThu;

— YMEHHE y4acTBOBaTh B KOHTECTaX [0 MAIIMHHOMY O0Yy4YEHHIO;

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

— HAaBBIK KPUTUYECKOTO MBIIIJICHUS U aHaJIN3a HAYYHBIX TaHHBIX;

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

— HaBBIK IOCTPOEHUS MOJeNel (PU3NYECKHX MPOLIECCOB;

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

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

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

KomnereHnuus Conep:xanue Nuaukarop IlepeyeHp MJIAHNPYEMBIX Pe3YJbTATOB
KOMIIETeHIIHH KOMMETEeHIMH | o0y4eHHus Mo AUCHHUILIMHE (MOAYJIIO)
VK-1. Crioco0eH OCyIIeCTBIISATh VK-1.1. 3HaeT MeTOAbI IOUCKA U aHaJIN3a
MOMCK, KPUTHUECKUN nHGOPMAIUH B 00JIaCTH aHAJIUTHUKH,
aHaJIN3 U CHHTE3 OCHOBHBI€ TTPUHIIUIIEI KPUTHYECKOM
UH(POPMAIUY, TPUMCHSTh OIICHKH UCTOYHUKOB MH()OPMAIIUU B UX
CUCTEMHBIH MMOIXOT IS PEJICBaHTHOCTH
pelIeHHs TOCTaBIEHHBIX VK-1.2. YMeeT KpUTUUECKH OIIEHUBATh
3amaq WCTOYHHUKY HH(POPMALINN U
CHUHTE3UPOBATh JIAHHBIC U3 Pa3JIUIHBIX
WCTOYHUKOB ISl PELICHUs 3ajad,
MIPUMEHATH CUCTEMHBIH MOIX0]] K aHATTN3Y
Y pEeIICHUI0 KOMIUIEKCHBIX MPO0JIeM
YK-1.3. Hmeet npakTHUECKHiA OMBIT pabOTHI €
COBPEMEHHBIMU UHCTPYMEHTAMH U
TEXHOJIOTHSIMH JJT1 00pabOTKH
nHpOpMauK, GOpMYITUPOBAHUH U
CTPYKTYPUPOBAHUH 3a/1a4 HA OCHOBE
TOJTYYeHHOH HHDOPMAITHH
YK-2. CriocoGeH ompenensirTs YK-2.1. 3HaeT ACWCTBYOIINE TIPaBOBBIC HOPMBI,
KpYT 33Ja4 B paMKax perynupyomye AeaTeIbHOCTh B 00IacTH
MOCTABIICHHOH IIeTH U pelIeHus 3aja4d, OCHOBHBIE METOMIBI H
BEIOMpATh ONTHMAThHBIE MTOIXOJI6I K OTIPEICTICHHUIO KpyTa 3a1a4
CIIOCOOBI MX PEIICHHUS, YK-2.2. YMeer onpenensTh KpyT 3a/1ad B paMKax
UCXOJISl U3 JICHCTBYIOIINX MOCTABJICHHOM 11€JTU, BRIOMPATh
MIPAaBOBEIX HOPM, ONTUMAJbHBIE CTIOCOOBI PENIeHHS 3a/1a4,
MUMEIOIIIUXCS PECYPCOB U YYUTHIBAsI UIMEIOIITUECS PECYPCHI U
OTpaHUYECHUI OIPaHUYECHUS
YK-2.3. NmeeT npakTU4eCKUi ONBIT TPUMEHEHUS
3HAaHWH O IPABOBBIX HOPMAaX M PeCypcax B
peaNbHBIX CHTYaIUsIX, pa3padoTKH U
peanu3aluy peuieHnid B COOTBETCTBUU C
YCTaHOBJICHHBIMH OTPaHHYEHHUSIMH
OIIK-1. Crocoben OIIK-1.1. 3HAEeT OCHOBHBIE KOHLICTIIMY U TEOPUU B
KOHCYJIbTUPOBATH U 001acTH MaTEeMaTHYECKOTO aHAIN3a U
UCIIOJIb30BaTh CMEXHBIX JUCIUIUIMH, METOJIbI U
¢dbyHIaMeHTaTbHBIE MTOJIXOJTI, UCTIOJIb3YEMBIE B PA3IIMIHBIX
3HAHUSI B 00JIACTH o0acTsiX MaTeMaTuKu
MaTeMaTH4eCKOro OIIK-1.2. YMeeT NpUMEHATh MaTEMaTHUECKUE
aHaJM3a, KOMIUIEKCHOTO H METO/IBI JUTSL PEIICHUS
(YHKIIMOHAIEHOTO po(hecCUOHAIBHBIX 33/1a4
aHaM3a anredpsl,
AHATUTHYECKOI OIlK-1.3. Nmeet mpakTHyecKuid OIBIT pa3paboOTKU U
TeOMETPUH, peam3anud MaTEMaTUICCKUX MOJEIICH B
i depeHIaBLHOI npodecCHOHAIBHON 1eATETbHOCTH
TEOMETPHH U TOTIOJIOTHH,
IuQQepeHInanbHbIX
YPaBHEHUH, TUCKPETHOMN
MaTEeMaTHKH
MaTeMaTHYeCKOU JIOTHKH,
TEOPHH BEPOSITHOCTEH,
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MaTeMaTU4ecKoi
CTaTUCTUKHU U CIIy4YailHBIX
MPOLECCOB, YUCIEHHBIX
METOJIOB, TEOPETUUECKON

MEXaHUKH B
podeCCHOHATTEHOM
JICSATEIIbHOCTH

TIK-1. Crocoben TIK-1.1. Oo0Oagaer 0a30BBIMHU 3HAHUSIMU,
(dhopMynupOBaTH MOJTy4YeHHBIMHU B 00JIaCTH
€CTEeCTBEHHOHAYYHbIE MaTEeMaTHYECKUX U (MJIH) ECTECTBEHHBIX
3a[a4u C HayK, IPOrpaMMHUPOBaHUS H
MaTeMaTHYECKOU MH()OPMAITHOHHBIX TEXHOJIOTHHA
TOYHOCTEIO, IK-1.2. YMeeT HaxoauTh, (GOpMyIHpOBaTh U
000CHOBEIBATh peliaTh CTaHJapTHBIC 33]1a4d B
YTBEPXKICHUS CTPOTO H COOCTBEHHOW HayYHO-HCCIICI0BATEILCKOM
aHAIM3UPOBATH NI TEIIbHOCTH B MaTEMAaTHKE 1
II0JIy4YE€HHBIE PE3YIIbTAThI nH(pOpMaTHKE
B 00J1aCTH MaTeMaTUKH U IK-1.3. Hmeet ombIT paboThI €
KOMITBIOTEPHBIX HAYK €CTECTBEHHOHAYYHBIMU 3a/1a4aMU B

00JIaCTH MAaTEMaTUKH U KOMITBIOTEPHBIX
HayK, BKJIrO4Yast IpUMCHCHHUC
MAaTCMAaTUYCCKHUX MCTOJ0B JJIA PCHICHUA
NpPaKTHYECKUX 3a/]1a4, a TAKKe yIacTue B
o0cenoBaHUH MTPEIMETHON 00JIACTH H
corJiacoBaHUM TpeOoBaHMH ¢ OH3HEC-
TI0JIb30BATEISIMH
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3. Temaruueckuii njiax

Nen/ HauMeHoBamie TpynoeMKocTb, aKageMHIECKHE YaChI TKY
n Ounas gpopma (TeKymuii
pas/eia HCIHILITHH! AyautopHas padora CamocrosiTesb KOHTPOJIb
(Monys) KonTpoas
Jdekunn | Cemunapsi Hasi pa6oTa yCIeBaeMOCTH)
B nouckax neitmponos
1 BBoanas nekius 2 10 Jlomarnee
3a/laHue,
IToaroroBka k
CEMUHapy
2 Hayunsiii npoTokoa u 2 10 [omamrnee
Hay4JHas 3THUKa 3a/laHue,
IToaroroBka k
cEMUHapy
3 Pabora ¢ manHBIMU 6 10 Jlomaninee
3a/laHue,
IloaroroBka x
CEMUHapy
4 00630p UTEPATYpHI 2 10 Homarmraee
3a/laHue,
IloaroroBka x
CEMUHapy
5 MammHaHOE 00y4UeHue 10 10 HomarmrHee
Yacts 1 3aJIaHue,
IloaroroBka x
CEMHUHAPY
6 [IpomexyTouHbIe 2 10 HomarmrHee
pe3yNbTaThl 3aaHue,
IloaroroBka x
CEMUHAPY
7 MammaHOE 00y4deHue 4 10 JomamrHee
Yactsb 2 3aJIaHue,
IloaroroBka x
CEMHUHAPY
8 [Ipen3amuTa MPoOeKTOB 2 14 [Ipoekt
3auem ¢ oueHKoil
Hmozo: 30 84
Obvem oucyunaunovt (Mooyns) 114
(6 ak. u.)
Obvem Ooucyunaunvt (MoOoyns) 3
(6 3au. ed.)
4. CopepxxaHue TUCHUILIMHBI (MOTYJI5)
Nen/m HaumeHnoBaHue pa3zjieJia ConepxaHue TUCHUIIHHBI (MOYJIs1) IO TeMaM
AUCHUNJIMHBI (MOYJIs1)
B nouckax neiimponos
1 BBojgnas nexknms JIeknus ¢ onmrcaHueM Y OCTAHOBKOM 3agaun
2 Hayusnslii IpoTOKONI U Hay4Has Hayunas nepuoauka. Buaer Hayunsix pabot. Haydnas stuka.
9THKA bubnuorpadpuueckue 6a3pl JaHHBIX
3 Pabora ¢ naHHBIMH CraTHCTHYECKOE ONUCAHUE U CBOMCTBA MCIIOJIb3yEMBIX JTaHHBIX.
CTpyKTypa AaHHBIX, BU3yaJH3allisl 1 OI[EHKa TapaMeTPOB CUTHAJIOB.
Kraccuueckre moaxopl K pa3/eIeHHI0 CUTHAIOB
4 0O0630p AuTEpATYpHI [IpesenTauus u 00CyX/IeHHE HAYYHBIX CTaTel 10 TeMe 3aJauu
5 MaimnHoe o0yuenue Yacts 1 CoxkpaleHue pa3MepHOCTH IIPOCTPAHCTBA. MeTo/| rIaBHbBIX

KOMIIOHCHT. COBpeMeHHLIe MCTOJbI BUSYyaJIM3allid MHOT'OMEPHBIX
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JTAHHBIX W HEJIMHEHHOE COKPAIICHUS Pa3MEPHOCTH IPOCTPAHCTBA
(UMAP). Kitaccuueckre MeToIbI KaacTepu3saiuu. [1on0op MeTpuk u
IBPUCTHUK IS UCCIICAYEMBIX TaHHBIX. COBPEMEHHBIC METOIbI
KJIACTEpU3allii U BHYTPECHHUE METPUKH KaueCTBa KIIACTepU3aIlUU.
basoBble KiTaccuUKaIMOHHBIC MOJICIA ¥ METOJIBI OIICHKH MX KauecTBa

IIpoMexyToUHBIE Pe3yIBTATHI

Hayunblii ceMuHAp: Ipe3eHTaIHs TEKYIIUX Pe3yIbTaTOB

MammnHoe o0yuenue Yacts 2

HpOI[BI/IHYTLIe 6I/IHapHI>IC MOACIN maccmbnxaunn
MCTOI[I)I MyanHKJ'IaCCOBOfI KJ'IaCCI/I(bI/IKaIII/II/I ¥ aHcamoOIu

TIpenzanura MpoeKToOB

[Ipen3anuTa HTOTOBBIX PE3YIHTATOB
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

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

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

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

Ocnosnas numepamypa:

1. Moxkuii, M. C. MeToioorusi HaydyHbIX HCClaeAOBaHUH : y4eOHHMK 11 By3oB / M. C.
Moxkuii, A. JI. Hukudopos, B. C. Mokwuii ; non penakiueit M. C. Mokusi. — 3-€ u3n., nepepad. u
nomn. — Mocksa : U3natensctBo FOpaiit, 2025. — 259 c. — (Bricmee o6pazosanue). — ISBN
978-5-534-18527-0. — Texkcr : anexTpoHHbIii / O0pazoBarenbHas miatgopma FOpaiir [caidt]. —
URL: https://urait.ru/bcode/560221.

2. T'openoB, H. A. MeTononorus HayYHBIX HCCIICIOBAHUH : yUYCOHHK M TIPAKTHKYM IS
By30B / H. A. I'openos, O. H. Kopa6nesa, J[. B. Kpyrinos. — 3-e uzn., nepepab. u gomn. — 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 : osnexktponHsli // OOpa3oBatenpHas mnatdopma HOpaiit [caiir]. — URL:
https://urait.ru/bcode/560311.

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

5. Mnac, Ix. B. Python mis crnoxHbIX 3a/1a4: Hayka O JaHHBIX U MAIIMHHOE OOy4YEHHE :
npakTuaeckoe pykoBoactso / JIx. B. Ilnac. - Caukt-IlerepOypr : 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 meaunuuna. PaquonyknuaHas AMarHOCTUKA : YUEOHUK 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 wiatdopma KOpaiir [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 iathopma 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 ¢. — (Bwicmiee 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. Kynpssues, B. b. KomnbsrorepHoe MoaenupoBaHue JOTHUECKUX MPOLIECCOB : yUCOHHUK
s By3oB / B. b. Kynpsisues, O. O. I'acanos, A. C. [logkomsun. — 2-¢ u3n., nepepad. u A0, —
Mocksa : UznatensctBo FOpaiit, 2025. — 143 c. — (Bricmee ob6pazoBanue). — ISBN 978-5-
534-15336-1. — Texkcr : anextponHsid // OOpa3oBarenbHas 1iaTdopma IOpaiiT [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 MEXIWCIUILUIMHAPHON TOATOTOBKH, IMPAKTHUYECKOW M HAy4YHO-
HCCJIEIOBATENBCKOM paboT 00yyaromuxcsl, IPeayCMOTPEHHBIX Y4€OHBIM IJIAHOM.

[Tomernienust, KOTOPBIE MPEICTABIISAIOT CO00 yueOHBIE ayUTOPUH IS TPOBEACHUS 3aHATHIHA
JEKIMOHHOTO THMA, 3aHATHH CEMUHAPCKOro (MPaKTUYECKOro) THIA, TPYINOBBIX U
WH/IMBUIYAJIbHBIX KOHCYJIBTAIMH, TEKYIIEro KOHTPOJIS U MPOMEKYTOYHOH aTTECTAIlH, a TAaKKe
MOMEILEHUS JUIsl CAMOCTOSITETLHOM padOThl M TOMELIEHUS I XpaHeHHs M TPO(PUIAKTHIECKOTO
obcimyxuBaHusl yueOHOTo o00opynoBanus. [lomereHns: yKOMIUIEKTOBaHbI CIICIUATIM3UPOBAHHON
MeOeIbI0 U TEXHUYECKHMHU CPEICTBAMH OOYUYEHHsI, CIYXKAIIUMH Ui TPEICTaBICHUS YIeOHOH
uH(popMalu 60JbIION ayIUTOPUH.

W3yuenne qUCUUTUTMHBI (MOIYIIA) 00ECTIeYMBAETCS B yIEOHBIX ayIUTOPHSX, OCHAIICHHBIX

— CTOJIAMH U CTYJIBSIMHU;

— KOMIIBIOTEPHON TEXHUKOII;

— MEXaHWYECKHUMH KaJIbKYISTOpaMHu;

— CIeUHaTu3UPOBAHHBIM 000PYIO0BaHHEM, BKIIIOUAsl JEMOHCTPALlMOHHOE 000pYyI0BAaHUE.

[TomerneHust 151 CaMOCTOSITEIIBHOM pabOThl 00YYAIOIINUXCSl, B TOM YHCIIE IPUCITOCOOIEHHBIE
JUISL MCTIONB30BaHMsI MHBAIUIAMH M JIMIAMU C OTPAHMYEHHBIMA BO3MOXXHOCTSMH 3J0POBBSI,
OCHAIIIEHBI KOMITBIOTEPHON TEXHHKOW C BO3MOYKHOCTBIO TOJKIIOUEHHs K ceTn «MHTepHeT» U
o0ecrieyeHHEM  JIOCTyNa B  3JEKTPOHHYIO  MH(POPMALMOHHO-00pa30BaTEIbHYIO  CPEny
YHuBepcurera.

OOyuarouMess MpeaocTaBiseTcs JA0oCTyn (B TOM dHMCIe YHaleHHbIH) 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  OOECIIEYeHHUs], COBpPEMEHHbIE TMpodeccuoHanbHble 0a3bl  JTaHHBIX
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. MeTtoanuyecKkue u OlleHOYHbIE MATEPHUAJIBI

MeToanyeckue yKasaHHus I 00y4alOUUXCS 110 OCBOCHUIO TUCHMILIMHBI (MOLYJIs1)

B npornecce nzyuenust tucumiinnbl (Monyis) «Hayunas ctyaust: TepMosiiepHble peakiiuu
U HEYJIOBUMbIE HEUTPOHBI» B PaMKaX TEKYIIETO0 KOHTPOJS YCIEBAEMOCTH HCIOJB3YIOTCS TaKue
BUJBI yUeOHOI paboThl, TaKMe Kak JIEKIUH, CEMUHApbI, MPOEKT, TOMALIHUE 33/1aHUs, a TaKxkKe
pasIn4yHbIE BHUJBl CAMOCTOSTEIBHONM pabOThl OOYYaIOLMXCSA IO 33JaHUI0 INPEnoiaBaTes,
HarpaBJIeHHbIE Ha Pa3BUTHE HABBIKOB MPO(ECCHOHATIBHOM JIEKCUKH, 3aKPEIUIEHNE TPAKTHUECKUX
poecCHOHANBHBIX KOMIIETEHIIUN, TOOIIPEHNE NHULIUATHB.
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Jlekyusi — CcHCTEMAaTHYEeCKOe, TIOCIEeJ0BaTeIbHOE, MOHOJIOTHYECKOE HU3JI0KEHUE
npernojiaBaTeseM yueOHOTro MaTepuana, Kak paBuiio, TEOPETUYECKOT0 XapaKTepa.

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

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

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

Ilpoexm — wuccnenoBaTenbckas paboTa MO MUCHMIUIMHE (MOIYJI0) M IPE3CHTAIUS
pe3yJIBTATOB.

J11s1 yCHenIHO# MOATOTOBKHU K MPOSKTY PEKOMEHIYETCs: YETKO ONPEIEIIUTh 1SN U 3a/1a4H
MIPOEKTAa; COCTABUTH IUTAH PabOTHI, pa30MB MPOEKT Ha 3TAIbl ¢ YKa3aHUEM CPOKOB BBITOJIHCHUS
KaXJIOTO U3 HUX; UCIIOJIb30BaTh Pa3HOOOpa3Hble HCTOYHUKU MH(OPMAIIMA U UHCTPYMEHTHI JIJIS
WCCJICIOBAHMSI TEMBI; PETYJISIPHO MPOBEPATH MPOTPECC M BHOCHTH KOPPEKTUBHI B IUIAH, €CJIH 3TO
HEe00X0aUMO.

Jlomawnee 3a0anue — HabOp 3a7a4 1O TEMaM HEJICIIU.

[Ipu pabGore Hax JOMAIIHUMHM 33/JaHUSMH BaXKHO BHUMATEIbHO O3HAKOMHUTBCS C
TpeOOBaHUSMU U CPOKaMH BBINOJIHEHUs. PekoMeHyercss pa3douBaTh 3aJaHUs Ha 3Tarmbl, YTOObI
n30exaTh MEperpy3kd M Jydlle yCBOUTh Marepuai. lcmonb3oBaTh pa3inuyHble HMCTOYHHUKH
uH(popMalnu, BKIOYas y4eOHUKH U OHJIAH-PeCypChl, AJis 0ojee riTyOOKOro MOHUMaHUSI TEMBI.

Camocmosmenvnasa paboma — paboTa CTYJEHTOB, HalpaBiCHHAs Ha YIIIyOJEeHHOE
M3YYEHHE OTJENbHBIX TEM U BOIIPOCOB YUEOHON AUCIMIIIUHBI (MOTYJIS).

B nporecce camocTosTensHON paboThI CTYAECHTHI B3aUMOJICHCTBYIOT C PEKOMEH/1I0BaHHBIMU
MaTepuaiamMH pu MUHUMAJIBHOM yYacTHH MpenojiaBatess. 3a1auu CTyJeHTa BKI0YaoT padoTy
C KOHCHEKTaMH JIeKIUi (06paboTka TeKCTa), MIOBTOPHOE U3yUYeHUE YUEOHBIX MaTepUaIOB IJIAHOB
U TE€3UCOB OTBETOB, M3yUEHUE JIONOJHUTENIBHBIX TEM, BHINOIHEHHE YU4€OHO-HNCCIIEI0BATENbCKUX
3aIaHUI U IpYyToe€.

Cucrema OLlCHUBAHUSA PE3YyJbTATOB oﬁyqemm Mo TMCHMIIJIMHE (MO}IyJIlO)

Kpurepun nostyyeHusi ypoBHSI M OLEHUBAHUS C(POPMUPOBAHHOCTH KOMIIETEeHUHIi 1O
aucuumimae (mMoayiaw) «Hayuwas cryausi: TepMosiaepHble peakuuM W HeyJIOBHMbIe
HEeNTPOHBbI»

OueHuBaHue ypoBHS Yy4€OHBIX JOCTH)KEHUH, OOy4aromMXcs MO TUCIUIUIMHE (MOIYIIO),
OCYIIECTBIISIETCS B BUE TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH U IMTPOMEXKYTOUYHOHN aTTeCTaIUH.

IIpome:xxyTouHasi arrecTaumsi 1O JUCIUIUIHHE (MOIYJIIO) OCYIIECTBISIETCS B (opme
3auema ¢ OWEHKOU, TPU STOM TIPOBOJUTCSA OIICHKA KOMIETEHIMH, CcHOpPMHpPOBAHHBIX IO
JUCITUITIIINHE.

I[J'I}I OLICHUBAHUWA TCKYHICI'O KOHTPOJISI YCIICBACMOCTU U HpOMCXCYTOQHOﬁ aTrTeCTalun
HCIIOJIB3YCTCA I[CC}ITI/I68.J'IJ'IBH3H IIKajla OHCHHBAHUSA, KOTOpAsA COOTHOCUTCA C TpaﬂHHHOHHOﬁ
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NATUOATIIHLHOM IIKAJION CIeayonM 00pa3oM, ecii HHOE He YKa3aHo B CHIIa0yce TUCHUTIIHHBIL:

JlecaTubanabHas
OI[eHKA

IIaTuéannnLHasn
OIIEHKA

OneHka 3a 3a4yert

Oo01as xapakTepucTUKA
pe3yjabTaTa 00yueHus mno
AUCUHUIINHE (MOIYJIIO0)

10

OTanaHO

3auTeHo

9

OT1anaHO

3auTeHo

OTtanaHO

3auTeHo

CTymeHT  TONHOCTBIO  BIafeeT
3HAHUSMH, U3JIOKEHHBIMH B paboueii
nporpaMMe, ¥ TIyOOKO OCMBICISIET
qucruuinHy. OH caMOCTOSTENBHO |
JIOTHYECKH MOCJIe0BaTEILHO
OTBEYaeT HAa  BCE  BOIIPOCHI,
aKIEHTHPYS BHUMaHHE Ha HamOolee
BXXHOM. YMeeT aHaJIu3HpOBaTh,
CpaBHHBATB, KIaccu(uIMpoBars,
0000maTh, KOHKPETH3HPOBaTh U
CHUCTEMaTH3UPOBATh U3Y4CHHBIN
Mmarepual,  BBIICTSAS  KIIOYEBEHIC
MOMEHTHI " yCcTaHaBIUBas
HNPUYUHHO-CIIEICTBEHHbIE CBSI3H.
Yetko ¢dbopmynupyet OTBETHI,
YBEPEHHO HHTEPIPETUPYET
pe3ynbTaThl aHAIM30B M APYTUX
HCCIENOBAaHUM, a TaKXe pelaer
cioxuble 3amayn. CTyAEHT XOpOIIo
3HAKOM C METOJaMH HCCIEeIOBaHUs,
HEOOXOMUMBIMH ISl MPAKTUYECKOM
NESTeIbHOCTH, U YMEET CBS3bIBATh
TEOpeTUIeCKUe ACTICKTEI
JUCIUILTHHBI (Momyst) C
NPaKTHYECKUMH 3a/Ia9aMH.

Xopomo

3auTeHo

Xopomo

3auTeHo

CrynmeHT  o0OyiajaeT  3HaAHUSAMU
MpeaMeTa MOYTH B IOJHOM 00BbeMe
paboueit POTpaMMBI "
CaMOCTOSITEIBHO, JIOTUYECKH
TIOCJIE/IOBATENIbHO W BCECTOPOHHE
OTBEYaeT Ha  BCE  BOIPOCHI,
aKIEeHTHUPYs BHUMaHKE Ha Haubolee
3HauYMMBIX MoMeHTax. OH ymeer

aHaJIM3UPOBATh, CPaBHHUBATh,
KJIACCU(PUIMPOBATD, 0000m1aTh,
KOHKPETH3UPOBATh "
CHUCTEMAaTHU3UPOBATh W3yYEHHBIN

MaTepuan, BBIAEISS €ro KIFOYEBbIE
ACIEKTBHI u yCTaHaBIUBas
MPUYUHHO-CIIEACTBEHHbIE  CBSI3U.
Dopmynupyer CBOU OTBETHI,
YBEPEHHO HWHTEPIIPETUPYET
pe3ynpTaThl AHAIU30B U JIPYTHX
UCCJICIOBAHUM, a Takke pellaer
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Ouenka 3a 3auer O0uiast xapakTepucTHKA

JecarnoanabHas IIaTudannbHas
pe3yjabTaTa 00yueHus mno

OLICHKA OIIEHKA
AUCUMILIMHE (MOAYJIIO)

CIIOKHBIE CHUTYallMOHHBIE 3aay.
CTyneHT  XOpoulo  3HakoM C
MeTOoJIaMHU HCCIIEZIOBaHNS,
HEOOXOIUMBIMH AJISI IPAKTUUECKOM
JIeATENIbHOCTH, U YMEET CBSA3BIBaTh
TEOPETUYECKUE ACTIEKThI IPEIMETa C
MPaKTUYECKUMHU 3a7a4aMH.

5 Y IOBIETBOPHUTENBHO 3auyTeHo Crynent  oOmagaer  0a30BBIMHU
4 Y 10BIIETBOPUTEIIBEHO 3aureHo 3HaHHUSAMM o AACHUIIIINHE
(Moxymro), HO HCITBITHIBACT
TPYJHOCTH TIPH CaMOCTOSTEIIBHBIX

OTBETaX M WCIOJB3YEeT HETOYHBIC
(dhopMynupoBku. B Xoz1e oTBETOB OH
JIOIYCKAeT OIIMOKU, KacaroIluecs
cytd BompocoB. CTYICHT cocoOcH
peliaTth TOJIBKO CaMble MPOCTHIC
3ama4uu u BIIaJIeET JIAIIH
MUHUMAaJIbHBIM Ha0OpOM METOJIOB
HCCJICIOBAHHS.

3 He cnan He 3aureno CryneHT He oBNafien 003aTeTHHBIM

He cnaun He 3auTenO MHUHHUMYMOM 3HAHWM 110 IIPEaIMETY U

He cnan He 3aureno HE MOXET OTBETUTh Ha BOIIPOCHI,

JaXXe €CIM InpenoaaBaTeyib 3aJacT
JOITIOJIHUTCIIBHBIC HaBOOAIIHUEC

BOTIPOCHI.

Jucnunnmna (Moaynb) «Hayunas cryaus: TepmosiiepHble peakiiii U HEYJIOBUMbIE
HEUTPOHBD» OLIEHUBAETCS CIIEIYIOIUM 00pa3oM:

AKTHBHOCTb Bec [KosmyectBo Onucanue
AynuropHas pabota | 15% 10 AKTHBHOE y4acTHE B CEMUHApPax: OTBETHI HA BOMTPOCHI
Mpero/iaBaTels U y4acTHe B JUCKYCCHU
Homarmnnee 3aganue | 35% 10 Habop 3amanuii o Temam Heeau
[Ipoekt 50% 1 [IpoekT — npe3eHTaNNs PE3YIHTATOB HCCIIETOBAHUS 110

JTUCITUTIINHE (MOIYJTIO)

HroroBasi oumenka mo aucuumiune (oaymio) «Hayunasi cryaus: TepmosiiepHbie
peaknuuMd W HeYyJOBHMblIe HEHTPOHBI» MO0 KAaXKIAOMY TEeMAaTHYeCKOMY HAINPABJIECHHUIO
BBICTABJIAIETCS M0 HAKOMUTEIbHOM onenke: «0,15 x cpennee 3a aymuropHyro padory + 0,35 x
cpenHee 3a nomainHue 3aganus + 0,5 XmpoexT».

Texkymmii KOHTPOJIb yCIIeBAEMOCTH 00y4aKOIIUXCS MO0 JUCHUILIHHE (MOAYJII0)
IIpumepHbIe JOMaNIHUE 3aIaHUS

JlomamHee 3aganue 1

ITocranoBKa 321244, HAYYHBIH POTOKOJI M padoTa ¢ JaHHBIMHU
1. ChopmynupyiiTe HayuyHYIO THIIOTE3Y U LIEIH UCCIIE0BAaHMsI HAa BBIOPAaHHYIO BaMH TEMY.
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2. Omnpenenute 0OBEKT U MPEAMET HCCIICJOBAHUS, ONTUIIINTE UX.

3. CocraBbTe IJIaH HAYYHOTO MPOTOKOJIA JUISl BAIIETO MCCIIC0OBAaHUS, BKIIOYas OCHOBHBIC
pasenbl.

4. OnuIIuTe OCHOBHBIC MPHHIUIIBI HAYYHON ITHKH, KOTOPbIE HEOOXOIUMO COOJIIOIaTh B
BaIlleM HCCJICIOBAaHHH.

5. [IpoBenuTe cOOp W MpEeABAPUTEIBbHYIO 00pabOTKy HEOONbIIOro Habopa (PU3NIECKUX
JAHHBIX (HAmpUMep, W3MEPEHUs TEeMIIepaTypbl, NaBJICHUS M T.I.), OIHIINTE HCTOYHHKH
BO3MOXKHBIX OIIHOOK

Jlomamnee 3aganue 2

Crarucrnyeckne MeTobl H OCHOBBI MAIIMHHOTO 00yYeHUsI

1. PaccuuraiiTe OCHOBHBIE OITMCATENILHBIC CTATHCTUKY (CpeHee, MeInaHa, AUCIEPCHs) IS
3aJJaHHOTO HabOpa JaHHBIX.

2. TIpoBenuTe MpOBEpPKYy T'MIIOTE3 C MCIOJIb30BAHUEM t-TECTa HJIM JIPYTrOro KPUTEPHUS VIS
CpaBHEHHSI IBYX BBIOOPOK.

3. IlocTpoiiTe TPOCTYIO JIMHEWHYIO PErpecCHOHHYI0 MOJENb Ha NpUMepe TaHHBIX U
UHTEPIIPETHPYHTE KOIDDUIIMCHTHI.

4. OnumuTe pazauyusi MEXKAY KOHTPOIMPYEMBIM M HEKOHTPOJIHPYEMBIM OOydEeHHEM,
NPUBEIUTE IPUMEPBI 3a1a4 JUIsl KaXKI0r0 THIIA.

5. BriOepute 1 KpaTKO ONMUIINTE TPU aJrOPUTMA MAIIMHHOTO O0Y4EHHs, X Ha3HAYCHUE U
00yacTu NPUMEHEHHUS.

Jlomamnee 3aganue 3

Ounenka Mojeeii, MHTePNpeTalUs Pe3yJIbTATOB U MOATr0TOBKA MPOEKTOB

1. Paccuuraiite 1 MHTEPUPETUPYHTE METPUKU KauecTBAa MOJIENH (TOUHOCTh, IoJHOTA, F1)
JUTS 3aJJAaHHBIX PE3yJbTaTOB KIACCU(PHUKAIIHH.

2. IlpoBenuTe Kpocc-BaIMAALMIO I IPOCTOM MOJIENH U IPOAHAINZUPYITE Pe3yIbTaTHI.

3. OnumuTe MeToAbl YIy4IICHUS MOJEJICH, TMNPUBEAUTE MPUMEPHl PUMEHEHHS
TUIIEpIIapaMEeTPUIECKOrO TIOHUHTA.

4. Ilpoananu3upyiTe Hay4HbIH pe3ynbTaT (HampuMmep, U3 OMyOJIMKOBAHHOM CTAaTbU WM
COOCTBEHHOT'0 SKCIEPUMEHTA) U CHOPMYIUPYHTE BBIBOJIBI.

5. CocTaBpTe IUIaH MOJATOTOBKM (PUHAJIBHOTO MPOEKTa C MCIOJIb30BAaHUEM BBHIOPAHHOTO
ITOPUTMa MAIIMHHOTO O0YYeHHs1, BKJIFOYas Tarbl cOOpa JaHHBIX, 00y4EeHHU s MOJIENN, OLEHKH U
IPE3EHTAIUU PE3YJIbTaTOB.

IIpumepHBIe BOIPOCHI 11 NOATOTOBKH K 3aHATHIO

Tema: Hay4Hblil IPOTOKO/ U HAYYHASl ITHKA

1. Kakune ocHOBHBIE pa3/ielbl JODKHBI ObITh BKIIOUYEHBI B IOKYMEHT, OMMCHIBAIOIIHUI
IUTaH HayYHOT'O MCCIIe10BaHus?

2. [Touemy BaxHO uY€TKO (OPMYIMPOBATH L€Nb M THUIOTE3y IMepe] HadyalioM
UCCIJIEIOBaHUS?

3. Kakue npuHIMIBI JOTHKHBI COOMIOAATHCS MTPH MPEICTaBICHUH PE3YJIbTaTOB, YTOObI
00ecreunTh HayYHYI0 100pOCOBECTHOCTH?

4. [To kakuM MpHU3HAKaM MOXKHO ONPEIETUTb, SBISAETCSA JM Hay4yHas MyOJIMKaIHs
JIOCTOBEPHOM M aBTOPUTETHON?

5. Kakue 06a3pl NaHHBIX MCHONB3YIOTCA JUIA TOHCKA DPELEH3UPYEMbIX Hay4YHBIX
craten?

Tema: Pabora ¢ naHHBIMHU

1. Kakue xapakTepuCTHUKN JaHHBIX HEOOXOUMO U3YUUTh IIepe]l HauajaoM aHaiu3a?

2. 3ayeM MpUMEHSETCS BU3yalU3alys IPH IEPBUYHOM aHaju3e HHGopMaru?

3. Kak MoxHO omnpenenuTh, Kakue 3HAYEHUST B HAOOpE JaHHBIX SIBISIFOTCS
BbIOpOCcaMu?

4. Yrto HE0OXOAMMO YUUTHIBATH MPU OMHCAHUU CTPYKTYPHI MHOTOMEPHBIX TaHHBIX?

DNEeKTPOHHBIA JOKYMEHT



5. Kakue Meronbl MCHONB3YIOTCSA 7Sl BBIAEICHHS 3HAYMMBIX CHTHAJIOB Ha (oHE
nryma?

IIpuMepHoe onucaHue 32JaHUSI U KPUTEPUH OLICHUBAHUS K POEKTY

Iesab npoekra:

Pa3pabotars HaydyHO 00OCHOBaHHBIN MOJXO/ K aHAJIU3Y JaHHbBIX, CBA3AHHBIX C JEeTEKLIHEH
HEHTPOHOB B YCIIOBUSAX TEPMOSTCPHBIX PEAKIINH, C IPUMEHEHHEM METOI0B 00pabOTKH CUTHAJIOB,
aHajlM3a MHOTOMEpHBIX JAaHHBIX M Mojeneldl MalmMHHOro oOydeHus. [IpoekT nomxeH
MIPOJAEMOHCTPUPOBATh CIIOCOOHOCTh CTYAEHTa (POPMYIMPOBATH HCCIEAOBATEIBCKYIO 3a1ady,
KPUTUYECKH OLIEHUBAaTh HAay4Hble MCTOYHHMKH, 00pabaThlBaTh JaHHbIE, CTPOUTh U OLIEHUBATh
MOJIEJIH, @ TAKXKE MPEACTABIATh PE3YIbTaThl B COOTBETCTBUH C IPUHIMIIAMUA HAYYHOU STUKH.

3anaum / llaru, koTopble HE00XOAUMO BBINOJHUTH CTYIEHTY:

1. ®opmynnpoBKa UCCIEA0BATEILCKOMN 3a1a4u

— Ha ocHoBe aHanu3a Hay4HOH JUTEpaTypbl CHOPMYIHPOBATH AKTYAIbHYIO IMPOOJIEMY,
CBSI3aHHYIO C BBIJICJICHUEM CUTHAJIOB HEUTPOHOB Ha (hOHE IIYMOB WJIH Kiaccu(UKaruen
TUIIOB YaCTHUI] B 3KCIIEPUMEHTAJIbHBIX JAHHBIX

2. Tlonbop u aHaTM3 HAYYHBIX HCTOUHUKOB

— IIpoBecTn 0030p Hay4HBIX MYOJMKAIMI MO TEME, UCIONB3ys Onbmmuorpaduueckue 6a3pl
JaHHBIX. Bbrienuts mMeronbl 0OpaOOTKM CUTHAJIOB M IMOJAXOJbl K aHAIN3Y JAHHBIX B
TEPMOSIICPHON (PH3HKE

3. IloaroroBka M CTaTUCTHYECKOE ONUCAHUE JAHHBIX

— 3arpy3uTh M HU3Y4UTh CTPYKTYpPY INpPEIOCTAaBICHHOT0 HabOpa IaHHBIX (peaJbHOro WIN
CHHTETHYECKOT0). BBHIMOTHUTH NEpBUYHBIN aHAIM3: ONMUCATh PACIIPECIICHUS, BBIIBUTD
BbIOPOCHI, BU3yaIM3UPOBATh JaHHbIC

4. llpuMeHeHue METOJ0B CHUKEHHS pa3MEPHOCTHU U KJIacTepU3aLuu

— Hcnonb3oBaTh MeTO/ rMaBHBIX KOMIIOHEHT (PCA) 1 coBpeMeHHbIE T0IX0/Ibl (HalIpUMep,
UMAP) s BU3yanu3aiuy MHOTOMEPHBIX JTaHHbIX. [IpuMeHUTh METO/ bl KIacTepu3aluu
JUTSL BBIJCIICHUS TPYIIN CUTHAIOB, HHTEPIIPETUPOBATH PE3YIbTATHI

5. Toctpoenue u oneHka Mojesnel kiaccudukanuu

— Pa3paboTtate U 00y4MTH MOJIENM MAIIMHHOTO OOyuYeHMs Ul KJIaCCH(PHUKAIMKU THUIIOB
yacTull (HalpuMep, HEUTPOHBI VS. PoHOBBIE curHaibl). [IpoTecTupoBarh Kak 6a30Bble, TaK
U TIPOJBUHYTHIE MOJIENU (BKJIIOYash aHCaMOJIM), OLIEHUTh MX KaueCTBO C IOMOIIbIO
MOJIXOISIIINX METPUK

6. AHaJIN3 U MHTEPIIPETaLUs pe3yIbTaToB

— CpaBHUTHh HPPEKTUBHOCTh PA3IUYHBIX MOJXO/A0B, O0OOCHOBATH BBHIOOP ONTHUMAIBLHON
MO/JIeNTU. BBISIBUTEH OrpaHIYEHsI HCCIIEIOBAHUS W BO3MOXKHBIE ITYTH yTy4IICHUS

7. OdopmiieHne 1 mpe3eHTalys pe3yabTaToB

— IloAroTroBUTh NpPE3EHTALMIO M IMUCHMEHHBIM OTYET, BKIIOYAIOIIMN I1€7b, METOJBI,
pe3ynbTaThl, BBIBOJBI M HaIpaBlIeHUs AajbHeimed paboTel. IlpencraBuTh mpoekT Ha
Ipe3allnuTe ¢ 0TBETaMH Ha BOIIPOCHI HAYYHOT'O COOOIECTBa

Kpurtepuu onieHuBaHus MPOEKTA:

1. Hayynas 000CHOBaHHOCTb U KPUTHUECKUH aHAIMU3 JTUTEPATYPHI

— Yérko chopMmynaMpoBaHa MCCIIEOBATENbCKAs 3a/lada Ha OCHOBE aHaIM3a aKTyaJbHBIX
HAyYHBIX yOJIMKaui

— Hcnonb30oBaHbl  JIOCTOBEpHBIE  WCTOYHMKH, MPEACTABICH  KPUTHYECKUH  0030p
CYUIECTBYIOIIUX MOJIX00B

2. KaudecTBO paboOTHI C JaHHBIMU

— BroInonaHeH NONMHBIA NMEPBUYHBIA aHATW3: ONUCATeNbHAas CTAaTHCTUKA, BU3yalM3allus,
MIPOBEPKA CTPYKTYPbI

— JlaHHbIE KOPPEKTHO TMOJATOTOBJIEHBbl K aHaidu3y (OYMCTKA, HOpMaiau3auus, IpU
HE00XOIMMOCTH — pa3AeICHHE)

3. TlpumeHeHHre METONOB aHATN3a 1 MAIIIMHHOTO O0yYeHHS

DNEeKTPOHHBIA JOKYMEHT



OOOCHOBaHHO TPUMEHEHBI
KJaccuukanum

METObI

CHI)KEHMSI Pa3MEPHOCTH,

KJIIaCTepusaniui "

[TpoBenén moabop U CpaBHEHHE MOJETICH, HCIIOJIb30BaHbl KOPPEKTHBIE METPUKH KadeCcTBa

4. HWHtepmpeTalys pe3yJbTaTOB U HAy4YHAs CTPOTOCTh
— Pe3ynbpTarhl JOrMYHO UHTEPIPETUPOBAHBI B KOHTEKCTE MOCTABICHHOM 3aa4K
— BBIBOABI COOTBETCTBYIOT MOJIYYEHHBIM JIAHHBIM, YKa3aHbl OTPAaHUYCHUS UCCIIEOBAHUS
5. OdopmiieHre U Ipe3eHTaINs TPOSKTa
— O1uéTr M mpe3eHTalus CTPYKTYpUPOBAHBI, JIOTMUHBI, COOTBETCTBYIOT aKaJEMUYECKUM
CcTaHapTam
— Marepuai npeacTaBieH SICHO, TOCTYITHO M 3THYHO, 0€3 UCKaKEHUS PE3yIhbTaTOB
3apaHus AJs MPOMEKYTOYHOM aTTeCTAIlUM MO JMCUMILINHE (MOTYJII0)
Ne n/mn 3aganue OTtBer Komnerenmus
1. | Kakoii Tun HaydHOW MyONMHUKAIMH COEPKUT aHATH3 O0630pHAsT YK-1
CYIIECTBYIOIIMX UCCIICIOBAHUM MO onpeaieiéHHON Teme? CTaThsl
2. | Yto HEOOXOAMMO MTPOBEPUTH, YTOOBI OIIPECTUTD, SIBISICTCS Hanuuue YK-1
JI1 HAYYHBIM HCTOYHUK JOCTOBEPHBIM? 3KCIEPTHOMI
OLIEHKH U
ABTOPUTETHOC
Th W3JaHUs
3. | Kakoii mokasareins M03BOJISET OLIEHUTH BIUSHUE HAYIHBIX Hnnexc, YK-1
paboT y4€HOTO C yIETOM UX IUTUPYEMOCTH? OTpaKaroLun
YHUCJIO CTaTeH
M KOJINYECTBO
CCBUIOK Ha HUX
4. | Yrto HeoOXOIMMO CIeTaTh P UCTIOIB30BAaHUH UYKUX UACH Vka3zarb YK-2
B Hay4HOU pabote? HUCTOYHUK U
KOPPEKTHO
MIPOIUTHPOBAT
b
5. | [louemy Ba)xHO COOIIOIATH STHYECKHE HOPMBI ITPH YroOsbr YK-2
MTPOBEJICHUH HAYYHOTO UCCIICIOBAHUSA? 00ecneyuThb
YECTHOCTD,
00BEKTUBHOCT
b U
OTBETCTBEHHOC
Th
6. | Kakoit mpuHIIMII JIGKUT B OCHOBE HAYYHOMH YecTtHOE YVK-2
J0OPOCOBECTHOCTH? MIpeJICTaBICHU
€ JaHHBIX U
[IPU3HAHNE
qyKOTO
BKJIaga
7. | Kakoi MeToa HCTIOMB3YETCS ISl OIICHKH BEPOSITHOCTH Ilonmcuér OIIK-1
COOBITHS HAa OCHOBE HAOJIFOACHMIA? YaCTOThI
MOSIBIICHUS
CcOOLITHS B
JTAHHBIX
8. | Urto HeoOX0AMMO ClIeNaTh JJIs TIOCTPOCHHS MaTeMaTHYECKOM Ormucarb OIIK-1
MOJIEJIM pealIbHOro Impotecca’? 3aBHCUMOCTHU
MEXTY
MePEeMEHHBIMU
C IIOMOIIIBIO
(bopManbHBIX
BBIPAKCHUI
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9. | Kakoii monxon npuMeHseTcs sl TPUOTKEHHOTO PEIICHHS
YPaBHEHUH C [IOMOILbI0 KOMIIbIOTEpa?

Hcnons3oBanu
e
UTEPALMOHHBI
X pacyéToB ¢
3aJIaHHOM
TOYHOCTBIO

OIIK-1

10. | Kaxoii cnoco0 ucrnonb3yercs Ajsi TOUHOH GPOpMYyITHPOBKH
Hay4yHOU 3a1aun’?

Onucanue
YCJIOBHH,
TpeOOBaHUH U
OKH]AEMOTO
pe3yiibTaTa Ha
dhopmabHOM
SI3BIKE

[K-1

11. | Yro HEOOXO0IMMO CAEATh JUISl IPOBEPKU KOPPEKTHOCTH
pelieHus 3aaa4un?

CpaBHUTH
pe3ysbTaT ¢
WCXOJTHBIMHU

YCIIOBUSIMU H

MIPOBECTH

aHaJn3

[K-1

12. | Kakoii MeTo MpUMeHsIeTC s AJIsl aHAITN3a 3aBUCUMOCTH
MEX1y IByMsI IEpEMEHHBIMU?

OreHka CBA3N
Ha OCHOBE
COBMECTHOT'O
H3MEHEHMS
3Ha4YCHUH

[IK-1

DNEeKTPOHHBIA JOKYMEHT
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