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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

PabGouas nporpamma aucuurinael (Moayis) «Hayunas cryaus. [lepkonsiiusi: OT J€CHBIX
MOXKapoB JI0 HE(TEra3oBbIX pE3epBYapoOB» COCTaBIEHA B COOTBETCTBUU C (eaepaibHbIM
rOCY/IapCTBEHHBIM 00Pa30BaTENbHBIM CTAHAAPTOM BBHICIIETO OOpa30BaHUS — IO HAINPABICHUIO
02.03.01 «MaremaTuka W KOMITbIOTEpPHBIC Hayku», podwib «[IpukiiamHONi HCKYCCTBEHHBIN
WHTEJJICKT», YTBEPKACHHBIN MPUKa30oM MHHHUCTEPCTBA HAyKM M BBICIIETO 0Opa3oBaHUS
Poccuiickoit ®eneparuu Ne 807 ot 23.08.2017 ropa.

N3yuenune nucuuruinasl (Moayiis) «Hayunas cryaus. [lepkomsinus: OT JIECHBIX MOXKapoB 10
He(TEra3oBbIX pPE3epBYapOB» SBISETCS OCHOBOM HM3yu€HUs MPHUHIMIIOB U METOJ0B HAay4YHOTO
uccienoBanus. JucuurmiauHa (MOIyJb) pa3BUBACT AHATIMTUYECKOE M KPUTHUECKOE MBIIUICHUE,
YTO SIBJISICTCS] BAKHBIM HABBIKOM JJISL PELLICHUS CIIOKHBIX 33/1a4 B pa3UYHbIX 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
«[IpuknagHON MCKYCCTBEHHBIM MHTEJUIEKT» M BXOJUT B BapHaTUBHYIO 4acTh bioka 1,
dbopMHUpyEMYIO YIaCTHUKAMU 00pa30BaTEeIbHBIX OTHOIIEHUH KaK AUCITUIUIMHA 110 BHIOOPY.

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

Heap u3yyeHuss AMCHUIIMHBI (MoayJs). B (GOPMUPOBAHWM TOHMMAHUS OCHOB U
MIPUHIIMIIOB HAYYHOT'O UCCIICAOBAHUSI.

3agaum M3y4yeHuss AUCHHUILIMHBI (MOAYJIs1):

— OCBOMTb OCHOBBI HAYUYHOI'O UCCIEAOBaHUS U HAYYHONM KOMMYHUKALINY;

— Hay4YHThcs (GOPMYITHPOBATH M PEATH30BBIBATH UCCIIEAOBATEIHCKUE 3a1a49H;

— OCBOUTH METOJBl MAIIUHHOTO OOyYeHHWs Ui PEHICHHsS PHUKIATHBIX |
MCCJIEI0BATENbCKUX 3a/a4;

— cgopMupoBaTh HABBIKM aHATN3a JAHHBIX U KOMaHIHOMN HCCIIEI0BaTENbCKOM PabOTHI.

B pe3ysbTare ocBOeHUsI AUCHUILUIMHBI (MOYJIs1) 00yYAIOLIUICH JOJIKEH:

3Hamy:

— OCHOBHBIE PUHLHUIIBI U METOJIbI HAYYHOT'O MUCCIIEI0BAHMS;

— Hay4HYIO 3TUKY U €€ MPUHLHUIIHI,

— CTaHJapTHBIE aNTOPUTMBI MAIIMHHOTO O0YYEeHHUS;

— TIOCJIEIOBATEIBLHOCTH IIaroB MPU HAITUCAHWW HAYYHOU CTaThU;

— 0a3bl JaHHBIX HAYYHOU NIEPUOUKH U OCHOB HAYKOMETPHH;

ymemp:

— paboTaTh ¢ Hay4YHOM JHUTEpaTypoll: TOHWCK, aHaju3, OIEHKa JOCTOBEPHOCTH
HMCTOYHHKOB;

— (dopmynupoBaTh HayYHBIE 33]]a4M U ONPEACIISITh METOJIbI HX PEIICHHUS;

— aHaJU3MPOBATH U OIICHUBATH JOCTOBEPHOCTh HAYUHBIX PE3YyIbTaTOB;

— paboTaThk CO CTAaHAAPTHBIMHU U POABUHYTHIMH M L-anroputmamu;

— TMHCaTh HAY4YHbIE CTAThU;

— YyYacTBOBaTh B KOHTECTaX MO MAITUHHOMY O0y4YEHUIO;

— paboraTh B KOMaH/I€ HaJ PEIICHUEM UCCIIeIOBATEILCKUX 3a1a4;

enademp:

— HaBBIKOM KPUTHYECKOTO MBIIUICHHUS U aHAJIN3a HAYYHBIX JTAHHBIX;

— HaBBIKOM ITOMCKA, aHaJIN3a U OIEHKH JIOCTOBEPHOCTH HAYYHBIX UCTOUYHUKOB,

— HaBBIKOM MOCTPOCHUS MOieTIel PU3NIECKUX MPOIIECCOB;

— HaBBIKOM pEIIEHUS 3a7a4 B YCIOBHUSIX COPEBHOBATEIHHOTO MAIIMHHOTO O0yUYeHUS;

— HAaBBIKOM IIPOBCACHUA HAYYHOI'O UCCIICAOBaHUs 110 BI)I6paHHOI71 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 .

Kox u conep:xxanue
KOMIEeTeHIH U

HNHaMKaTop KOMIETeHIUH U NepedyeHb IVIAHUPYeMbIX
pe3yJIbTATOB 00y4eHHs 110 JMCUMIIMHE (MOAYJII0)

VYK-1. Criocoben
OCYIIIECTBIISIT TIOKCK,
KPUTHYECKHI aHAJIN3 U CHHTE3
HHPOPMAITUH, TIPUMEHSTE
CUCTEMHBIN MOAXO0M IS
pelleHNs TIOCTABIEHHBIX 33124

VYK-1.1. 3HaeT MeTo bl TOMCKA U aHANKM3a UHpOpMaIMK B 006JIacTu
pa3pabOTKH, OCHOBHbIE NPUHIUIIBI KPUTUIECKONW OLIEHKH
HCTOYHUKOB HH(GOPMALIUH U UX PEIIEBAHTHOCTH.

VK-1.2. YMeeT KpUTHUIECKH OIICHUBATh NICTOUYHUKH HH()OPMAITUH 1
CHHTE3UPOBATh JaHHBIC U3 PA3IMUYHBIX UCTOYHUKOB JJISl PEIICHUS
3a/1a4, MPUMEHATh CUCTEMHBIN TIOJIXO/ K aHAIHM3Y U PEIICHUIO
KOMIIJIEKCHBIX MPOOJIeM.

YK-1.3. IMeeT nmpakTU4ecKuii OMbIT pabOThI C COBPEMEHHBIMHU
WHCTPYMEHTAMH U TEXHOJIOTHSIMHU /7151 00paboTku nHpopmanuy,
(GOpMYIHPOBAaHUH U CTPYKTYPUPOBAHUH 33/1a4 HA OCHOBE
MTOJTYICHHON HH()OPMAITHH.

YK-2. CriocobeH onpeaensTb
KpYT 3a[a4 B paMKax
TIOCTaBIICHHOM IIeJTH 1
BI)I6I/IpaTI) OIITUMAJILHBIC
CIOCOOBI MX PEIICHHUS, UCXOIS
U3 ACUCTBYIOIINX MPABOBBIX
HOPM, UMCIOIIIUXCS PECYPCOB U
OTpaHUYECHUI

VK-2.1. 3naer neiicTBytoIIME MPABOBbIE HOPMBI, PETYIUPYIOIINE
JeSTEeIBHOCT B 00JIACTH pelleHHs 3a7a4d, OCHOBHBIE METO/BI U
HOAXOMBI K OIIPE/ICICHHIO KpyTa 33/1a4.

VK-2.2. YMeet onpenensaTs Kpyr 3a7a4 B paMKax IOCTaBJICHHOMN
oeiu, BBI6I/IpaTb OIITUMAaJIbHBIE CIIOCOOBI pelICHuA 3aaa4, YIUThIBas
MMEIOIINECS PECYPChl U OTpaHUYECHUS.

YK-2.3. ImMeeT nmpakTu4ecKuil OnbIT IPUMEHEHHUS 3HAHUH O
IPaBOBBIX HOPMaX M Pecypcax B peaIbHBIX CUTYalusX, pa3paboTKu
W peau3alfiy PEHICHUH B COOTBETCTBUH C YCTAaHOBICHHBIMH
OTpaHUYEHHSIMU.

OIIK-1. CnocoGen
KOHCYJIETUPOBATh U
WCTOJIB30BaTh
(dyHIaMeHTaIbHbIC 3HAHVSI B
00J1IaCTH MaTEMaTHYECKOTO
aHaJm3a, KOMIDIEKCHOTO U
(YHKIIMOHAIBHOTO aHaN3a
aJreOpbl, aHATUTUIECKON
TreOMETPHH,
mddepeHInanTbHOR
TE€OMETPHHU U TOTIOJIOTHH,
¢ hepeHInanbHBIX
YPaBHEHUH, TUCKPETHOMN
MaTeMaTHKH U
MaTeMaTHYECKOMN JIOTHKH,
TEOPHH BEPOSITHOCTEH,
MaTeMaTHYECKON CTaTHCTUKU
U CIy4allHBIX MIPOLECCOB,
YHCJICHHBIX METOJIOB,
TEOPETUYECKON MEXaHUKU B
npodeccuoHaIbHON
JeSITeNbHOCTH

OIIK-1.1. 3HaeT OCHOBHBIE IOHATHUS, METOMBI M PE3YIIBTATHI
MaTeMaTHYECKOTr0 aHAJIN3a, KOMIUIEKCHOTO U ()yHKLIIMOHAIBHOTO
aHanm3a, anreOpbl, aHATMTUIESCKON U MU PepeHInATEHON
T€OMETPHH, TOTIOJIOTHH, U PepeHIIHATEHBIX YPaBHEHUH,
JUCKPETHON MaTeMaTHKH U MaTeMaTUUECKON JIOTUKH, TEOPUU
BEPOSITHOCTEN, MaTEMAaTUYECKOM CTATUCTUKH U CIIy4alHbIX
MIPOIIECCOB, YHCICHHBIX METOJ0B U TEOPETHUECKON MEXaHHUKH.

OIIK-1.2. Ymeer npuMeHTh QyHIaMEHTAIbHBIE MATEMATHUECKHIE
3HaHUS ¥ METOJIBI JJIS1 aHAJIN3a U PEeIeHNs TPO(eCCHOHATIBHBIX
3ajay.

OIIK-1.3. meeT npakTU4eCKHU OTBIT BEIOOPA, pa3pabOTKU U
peann3anyuy MaTeMaTH4YeCKUX MOJeNiell 1 METO/IOB MPH PEIIEHUH
3a1a4 npodeccHoHaTbHON AesITeIbHOCTH.

OIIK-2. (YHK-05.) Cnocoben
IIPOBOJUTH IO HAYYHBIM
PYKOBOJICTBOM HCCIICIOBAHUE
HAa OCHOBE CYIIECTBYIOIINX

YHK-05.01. CoOupaet, 00pabaTsiBacT, aHaTM3UPYET U 0000IaeT
pe3yIbTaThl SKCIIEPUMEHTOB U HCCIIEJOBAHUM, IPOBOIUT
HKCIIEPUMEHTHI ¥ HAaOJII0ICHHsI, COCTABIISIET OTUYETHI 110 TEME UJIH 10
pe3ysbTaTaM NpoBeJICHHBIX KCIIEPUMEHTOB
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METOJIOB B KOHKPETHOU
o0s1acTu podheCCHOHAIBHOM
JeATSIILHOCTH
(coomeemcmeyem YHK-05 —
Cnocober npogooums HayyHo-
uccnedosamenbCKue u
ONBIMHO-KOHCIMPYKMOPCKUE
pabomuwl)

(cpenumii)

YHK-05.01.01. 3-1. 35aeT METOIBI MPOBEACHUS SKCIIEPUMEHTOB U
HaOIIOICHHH.

YHK-05.01.01. 3-2. 3naeT MeTop! 00001IeHNS 1 00paOOTKH
IKCTIEPUMEHTATBHON HH(POPMALNH.

YHK-05.01.01. 3-3. 3HaeT MeTOapI aHAIIN3A HAYYHO-TEXHUIECKON
WHPOPMALIUH.

YHK-05.01.01. Y-1. YMmeeT opopMiIaTs pe3yabTaThl HAY4IHO-
HCCIIEI0BATEILCKON PaOOTHI.

YHK-05.01.01. Y-2. YMeeT opopMIIsITh pe3yabTaThl OMBITHO-
KOHCTPYKTOPCKHX padorT.

YHK-05.02. [Ipumensier nony4eHHbIe 3HAHUS HA TPAKTUKE A5
pelIeHus IPON3BOICTBEHHBIX 3a/1a1

(cpenumii)

YHK-05.02.01. 3-1. 3naet uenu u 3a1a4u MPOBOJUMBIX
HCCIICIOBAaHUN U pa3paboToK.

YHK-05.02.01. 3-2. 3HaeT CTpyKTypy OpraHHU3aIliH, COACPKAHNE
paboThI U B3aUMOCBSI3H TOJIPa3/ICICHI, 3aHUMAIOIINXCS
BEITIOJTHEHUEM OITBITHO-KOHCTPYKTOPCKUX PadoT.

YHK-05.02.01. 3-3. 3HaeT 0Te4eCTBEHHBIM U MEXAYHAPOIHBII OIBIT
MPOBEIEHHS UCCIIeIOBaHUH B cepe HHHOPMAIIMOHHBIX TEXHOJIOTHH.
YHK-05.02.01. Y-1. YmMeeT ohopMIIsATh OTIET MO pe3yiabTaTaM
MIPOJIeTIaHHON PabOTEI.

YHK-05.03. BriOupaet u peanu30BbIBACT Ha MPAKTHUKE
SKCTIEPUMEHTAJIbHBIE UCCIIEIOBAHUS TAPAMETPOB U XapaKTEPUCTHK
MPOTPaMMHBIX U MPOTPAMMHO-AMMAPATHBIX KOMILIEKCOB Pa3IHYHOTO
(YHKIIMOHATLHOTO Ha3HAYCHUS

(IpOABUHYTHIH)

YHK-05.03.01. 3-1. 3HaeT MeTOBI UCCIAEAOBAHUS XaPAKTEPUCTUK
MPOTPaMMHBIX U MPOrPAMMHO-AMMAPATHBIX KOMILIEKCOB Pa3THIHOTO
(YHKIMOHAIBHOTO Ha3HAYCHUSI.

YHK-05.03.01. Y-1. YMeeT 000011aTh (hakTHUESCKUN MaTepHall,
UCTIOJIB3YS TCOPETUICCKHE 3HAHUS M TIPAKTUUCCKUE HABBIKH.
YHK-05.03.01. Y-2. YMeeT aHanmu3upoBaTh (GaKTUUESCKUN MaTepHall,
WCIIOJIb3YS TEOPETUIECKHE 3HAHUS M IPAKTUYECKUE HABBIKH.

[IIK-J1A3. Criocoben
MPOBOJUTH AHATTUTHYCCKUE
HCCIICIOBAHUS C TIPUMEHEHUEM
TEXHOJIOTHI OOJIBIINX JaHHBIX

[ITK-IA3.1. — [IpuMeHseT METOABI MAITMHHOTO O0YUYEeHHS U
CTaTUCTHYECKOTO aHAJIN3a

(6a30BbIi1)

[ITK-/IA3.1. 3-1. 3HaeT OCHOBHBIE AJITOPUTMBI MAIIUHHOTO
o0OydeHus

ITIK-A3.1. 3-2. 3HaeT METO/Ibl CTATUCTHUYECKOTO aHaIH3a JaHHBIX
IITK-/T1A3.1. 3-3. 3HaeT KpUTEpHH BHIOOPA AJITOPUTMOB JJIst
Pa3IMYHBIX 337124

IITK-AA3.1. YV-2. YMeeT HHTepIpETHPOBATE PE3YNIbTATh
CTaTHCTUYECKOr0 aHAJIN3a

IITK-/1A3.2. — ObecrieunBaeT COOTBETCTBHE PE3YJIHTATOB aHAIH3a
Ou3HEeCc-33a1auaM 3aKa3unKa

(cpenHuit)

[ITK-/1A3.2. 3-1. 3HaeT MeTO B TepeBoa OM3HEC-TPEOOBAHMIA B
aHAJUTUYECKHUE 3aa4U

[ITK-/TA3.2. 3-2. 3HaeT KIroYeBble OU3HEC-METPHUKH B MPEAMETHOM
obnactu

[ITK-/1A3.2. 3-3. 3HaeT IPUHIMITH HHTEPIIPETAITHN PE3YTHTATOB
JUTsl OM3HEC-TI0JIb30BaTENeH

[ITK-/1A3.2. Y-1. YMeeT anantupoBaTh aHATUTHIECKHAE MOICITTH
o1 OM3HEC-TTOTPEOHOCTH

IITK-JIA3.2. V-2. YMeeT olleHHBaTh SJKOHOMUYECKHUN 3P PEKT OT
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AHAJTMTUYCCKUX pCH_ICHI/Iﬁ

IITK-11A3.3 3-1. 3naet npuHUUIB 3G PEKTUBHON BU3yaIN3aUH
JaHHBIX

IITK-TA3.3 3-2. 3HaeT UHCTPYMEHTHI CO3/aHNS AHATUTHUECKUX
OTYETOB

IITK-J1A3.3 3-3. 3naeT MeTOABI CTOPUTEIUIMHTA HA OCHOBE JTAHHBIX
IIIK-/1A3.3 Y-1. YMeeT BoIOHpATh ONITUMATBLHEIC THITHI
BU3yaJIU3alluU

IITK-J1A3.3 Y-2. YMeeT co3aaBaTh HHTEPAKTHBHBIC JAIIOOPIBI

[IIK-P5. Criocoben
pa3pabarsiBaTh TpeOOBaHUS U
MPOSKTHPOBATEH MPOrPAMMHOE
obecrieueHne

[ITK-P5.1. AHanu3upyeT BOZMOKHOCTH pean3aiui TpeOoBaHMA K
KOMITBIOTEPHOMY MTPOTPAMMHOMY 00ECTICUCHHUIO

(cpenumii)

[ITK-P5.1. 3-1. 3HaeT BO3BMOXKHOCTH CYIIECTBYIOMIEH TPOrpaMMHO-
TEXHUYECKOW apXUTEKTYPHI.

IITK-P5.1. 3-2. 3naeT BO3BMOXHOCTH COBPEMEHHBIX U
HEePCIIEKTUBHBIX CPEJICTB PAa3padOTKH MPOrPAMMHBIX ITPOTYKTOB,
TEeXHHYECKUX CPEJICTB.

[IIK-/1A4. Criocoben
BBISIBIISITH OM3HEC-TIPOOIIEMBI
WU OM3HEC-BO3MOXKHOCTH

[ITK-/1A4.1. CoOupaet undopmaliuo o Ou3Hec-mpodIeMax Win
OH3HEC-BO3MOMKHOCTSIX

(cpenHuit)

[IIK-/1A4.1. 3-1. 3HaeT MeTO1bl, TEXHUKH, IPOLIECCHI U
I/IHCTp}/MeHTLI ynpaBneHH;I TpC6OBaHI/I$IMI/I 3aI/IHTepCCOBaHHBIX
CTOPOH.

[ITK-/1A4.2. BeisiBIieHue HCTUHHBIX OM3HEC-TIpo0IeM Ui Ou3Hec-
BO3MOKHOCTEN

(IpOABUHYTHIH)

[IK-11A4.2. 3-1. 3aaeT npeaMeTHYO 001aCTh U CICHUPHKY
JESITeIbHOCTH OPraHu3aluy B 00beMe, JOCTATOUHOM JUIsl PEeLLeHHUs
3a/1a4 OU3HEec-aHaIN3a

IIK-/1A4.2. 3-2. 3HaeT HHCTPYMEHTHI, TEXHUKH aHalu3a Ou3Hec-
CUTYyalllu U NPeAMETHOH 00JacTy, BKIIOYasl aHAIN3 JaHHBIX.
IITK-1A4.2. 3-3. 3HaeT NepCeKTUBHBIE U CYIECTBYIOLINE
UQPPOBBIE TEXHOJIOTHH ¥ UPPOBBIE BOZMOXKHOCTH JIJIsl OM3HEca B
KOHTEKCTE IIPEeJMETHON 00J1acTh U cieun(UKH JesITeIbHOCTH
OpraHu3alMH.

PT'-1. CiocobeH pyKOBOIUTH
MpolLeccamMu pa3padoTKu
KOMITBIOTEPHOTO
MPOrPaMMHOT0 00eCIIeUCHHS

PI'-1.1. PykoBoauT pa3paboTKOi MpOrpaMMHOTo KOAa

(cpenHuit)

PI'-1.1. 3-1. 3HaeT MeTOBI MPUHATHS YIIPABICHYECKUX PEILICHUI.
PI'-1.1. 3-2. 3HaeT OCHOBHBIE IPUHIMITBI U METOABI YIIPABICHUS
HEPCOHAJIOM

PI'-4. Ciocoben oprann3oBath
MTPOMBINIUICHHYO pa3paboTKy
MIPOTPaAaMMHOTO O0ECTICYECHHUSI

PI'-4.1. BHenpsieT npoOMBIIUIEHHBIE METOIOJIOTHH pa3paboTKU
(cpenHuit)

PI-4.1. 3-1. 3naer npuauMnb Agile 1 X TpUMEHEHHE B
MIPOMBIIIIJICHHBIX MTPOCKTAX.

PI'-4.1. 3-2. 3naet nporueccsl code review, IpUHITUTIBI
KOJUIEKTUBHOTO BIajieHus KojoM (collective code ownership).
PI'-4.1. Y-1. YMeer onieHHBaTh 00BEM 3371a9 U CPOK MX BBITIOJTHEHUSI.
PI'-4.1. V-2. YMeer pacnipeneisaTs 3a1a4 MEX1y YIaCTHUKAMU
KOMAaHJIbI.

PI'-4.1. Y-3. YMmeer opranu3oBaTh paboTy B KOMaHJIE C
WCIIOJIb30BaHHEM HHCTPYMEHTOB YIIPABJICHUS IPOSKTAMH.

DNEeKTPOHHBIA JOKYMEHT




3. Temaruueckuii njiax

Nen/ TpynoeMkocTh, akageMH4YeCKHEe YAChI
n HaumenoBanue Ounas ¢opma TKY .
pa3nesna JMCUUIIMHBI AyautopHas padora CamocrosiTe (rexyumi
(MmonyJis) Jlexkuuu | IlpakTuyeckue KonTposn JbHasl yc::::ellj\ff;“)
3aHATHSA padora
1 BBoanas nekius 2 10 Jlomarnee
3aJaHHUE,
AyautopHas
pabora
2 Hayunsiii npoTokoa u 4 10 [omarmrnee
Hay4Has 3THUKa 3aJaHHUE,
AynuTtopHas
pabora
3 OCHOBBI T€OpUHU 4 10 Jomarixee
NEPKOJIALUH 3aJaHue,
AynuTtopHas
pabota
4 PeanpHbBIe MpHTOKEHUS 4 10 HomarmrHee
TEOPHUHX TEPKOILILNN 3aJaHue,
AynuTtopHas
pabota
5 CemuHap - 4 10 HomarmrHee
KOH(hepeHIIUs 3aJlaHue,
AynuTtopHas
pabota
6 OcHOBHI Teopun 4 10 HomarmrHee
MEPKOJISLUN 3ajlaHue,
AynuTtopHas
pabora
7 MammaHOe 00ydeHue 4 12 JomamrHee
JUISL 3312491 3ajJjaHue,
MEPKOJIALUH AynutopHas
pabora
8 IToxroroBka oryera o 4 12 JlomMarmaee
Hay4yHOU paboTe 3a/laHue,
AyautopHas
pabora
3auem c OYeHKOll IIpoext
Hmozo: 30 84
Obvem oucyunaunovt (Mooyns) 114
(6 ax. u.)
Obvem Ooucyunaunvt (MoOoyns) 3
(6 3au. ed.)
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4. CopepxaHue TMCUUILTHHBI (MOTYJIs)

Neni/m HaumenoBanue pasgeiia ConepxaHue TUCHUIIHHBI (MOYJIs1) IO TeMaM
AUCHUNJIMHBI (MOYJIs1)
1 BBoaHas nekuus Jlexnus ¢ onMCcaHueM M MOCTAHOBKOM 3a1auul
2 Hayunslii mpoTOKON U Hay4HAs Hayunas nepuoanka. Buasr Hayunsix padot. Haydnas stuka.
JTHKA bubnuorpaduueckue 6a3pl JaHHBIX
3 OCHOBBI TEOPHUH NEPKOIISIIMH BuHapHble KapThl CIy4alHbIX CpeJ
4 PeanbHble mpuiioxkeHus TEOpUU ®dopmupoBanue GpoOHTA PACTIPOCTPAHECHUS MToXkapa. Moenu
MEPKOJISILIUI pacrpocTpadenusi snuaemMun. Monenu nuddysun
5 Cemunap - KoH(pepeHIHs [Ipe3enTauus u 00CyXIeHHE HAYYHBIX CTaTeH 1O TeMe 3aJauu.
[Tpe3enTauus 1 00CYXAeHH IUIaHA HAYYHBIX TPOEKTOB
6 OCHOBBI TEOPUH NEPKOIILIUT KoppenupoBanHbIe c1ydaliHbIe cpelbl. AHAIN3 TOYHOIO PEIICHUS
3a/1a4M NIEPKOJIALIUI
7 MaiumHHOe 00yueHue asst CryuaitHbli iec s 3a1aun nepkoyssuuu. Heliponusle cetn s
3aJ1a41 NEPKOJISIIUN 3aga4u nepkossuu. CBepToUHble HEUPOHHBIE CETH IS 3ajauu
MEPKOJIALIUI
8 [lonroroBka ordyera mo HayyHoi | KoHcymbraruu mo nopa0doTKe pelieHrid U TIOArOTOBKE OTYeTa.

pabote

IIpeazanura Hay4HbIX IPOEKTOB
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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. MeToioyiorusi HaydyHbIX HCCAeAOBaHUM : yueOHuMK mys 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 : 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. Kpyrinos. — 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 : 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 : Ilutep, 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 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 CO00M yueOHbIE ayAUTOPUH IJIsl TPOBEACHUS 3aHATHHA
JEKIMOHHOTO THMA, 3aHATHH CEMUHAPCKOro (MPaKTUYECKOro) THIA, TPYINOBBIX U
WH/IMBUIYAJIbHBIX KOHCYJIBTAIMH, TEKYIIEro KOHTPOJIS U MPOMEKYTOYHOH aTTECTAIlH, a TAaKKe
MOMEILEHUS JUISl CAMOCTOSITENILHOM pabOThl M OMEIIEHUS I XPaHEHUS U MPOPUIAKTHUECKOTO
obcimyxuBaHusl yueOHOTo o00opynoBanus. [lomereHns: yKOMIUIEKTOBaHbI CIICIUATIM3UPOBAHHON
MeOeIbI0 U TEXHUYECKHMHU CPEICTBAMH OOYUYEHHsI, CIYXKAIIUMH Ui TPEICTaBICHUS YIeOHOH
uH(popMalu 60JbIION ayIUTOPUH.

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

— CTOJIAMH U CTYJIBSIMHU;

— KOMIIBIOTEPHON TEXHUKOII;

— MEXaHWYECKHUMH KaJIbKYISTOpaMHu;

— CIeUHaTu3UPOBAHHBIM 000PYIO0BaHHEM, BKIIIOUAsl JEMOHCTPALlMOHHOE 000pYyI0BAaHUE.

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

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

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

BhICIIEro o0pa3zoBanus Poccuiickoit @eneparyn

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

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

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

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

HCpC‘-ICHL I/IH(i)OpMaL[I/IOHHBIX TCXHOJIOT Hﬁ, HCIIOJIB3YEMbBIX IIPpU  OCYHICCTBJIICHUU
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00pa3zoBaTeNbHOIO MpoIiecca Mo AUCIUTUINHE (MOIYJII0), B TOM YHCJIE KOMIUIEKT JTUIIEH3HOHHOTO

IPOTPAaMMHOTO  OOECIIEYEeHHUsI, COBPEMEHHbIE TMpodeccuoHanbHble 0a3bl  JTaHHBIX
WH(OpPMaIMOHHBIEC CIIPABOYHBIC CUCTEMBI.

HaunmenoBanue 11O IIpousBoacTBo JIuneH3noHHoe / CBOOOIHO

pacmpocTpaHsieMoe

OnepanuoHHbIe CUCTEMBbI:
Microsoft Imagine (Windows Client, Server) | sapy6exmnoe | nmuuensnonHoe
bpay3epsbi:
Slupmexc.bpaysep OTCYECTBEHHOE CBOOO/IHO PacIpOCTpaHsIeMOe
Google Chrome 3apyOexHoe cBOOOJTHO pacIpOCTpaHsIeMOe
OducHble NPUITOKEHUS:
Microsoft Imagine (Visio, OneNote) 3apy0exKHOE JIMIEH3HOHHOE
TeXstudio 3apy0exKHOE CcBOOOJIHO PACIIPOCTPAHIEMOE
Adobe Acrobat Reader 3apyOeKHOe CBOOOJIHO pacrpocTpaHsIeMoe

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 u OlleHOYHbIE MATEPHUAJIBI

MeToanyeckue yKasaHHus I 00y4alOUUXCS 110 OCBOCHUIO TUCHMILIMHBI (MOLYJIs1)

B mpouiecce nzydenus qucuuruinabl (Moayns) «Hayunas ctyaus. [lepkonsius: OT JIeCHBIX
MOKapoB 70 He(TEra3oBbIX pPE3epPBYapoB» B pPaMKaxX TEKYIIErOo KOHTPOJISI YCIEBAaeMOCTH
UCTIOJIB3YIOTCS TaKKe BBl yueOHOM pabOThI, TaKKe KaKk CEMUHAPBI, ayTUTOPHAs paboTa, IPOEKT,
JIOMAIlTHUE 3aJaHusl, a TaKKe pa3INYHbIe BUIbl CAMOCTOSITENIbHON padOThl 00ydaromUXCs MO
3aJaHUI0 TIperojaBaTesisi, HalpaBieHHbIe HA Pa3BUTHE HABBIKOB MPO(MECCHOHATBLHON JIEKCHKH,
3aKperyIeHHe MPaKTHYECKUX MPO(eCcCHOHATBHBIX KOMIIETEHUUH, TOOIIPEHNE UHUIIUATHB.
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Cemunap — 310 (hopma yuyeOHOUM IesATEeTLHOCTH, IPOBOAUMAs B YY€OHOM 3aBECHUU IO/
PYKOBOACTBOM NpCHoJaBatciid, TrAC CTYACHTbBI AKTUBHO Y4YaCTBYKOT B OGCy)KIICHI/ISIX,
NPaKTUYCCKHUX 3a/IaHUSX U IPYTUX (popMax B3aMMOJCHCTBHSL.

JIyist ycrienTHoi MOATOTOBKH K CEMUHAPY PEKOMEHAYETCS 3apaHee 03HAKOMUTHCS C TeMOM
3aHSATHS U OCHOBHBIMH MaTepHaiaMd, 4TOObIl MMETh BO3MOXXKHOCTH AaKTHBHO Y4YacCTBOBaTh B
06CY)K[[CHI/II/I. Takke 1mojie3HO oATOTOBUTH BOHNPOCHI U UACHU JIA O6CY)KI[CHI/I$I, YTO IIOMOXKET
riry0e MOHATh MaTepHajl U POJAEMOHCTPUPOBATH 3aMHTEPECOBAHHOCTb.

Ayoumopnas paboma — akTUBHas paboTa CTy/IeHTa Ha CEMUHApe, ero OTBETHI Ha BOIIPOCHI
[pernojaBaTess U y4acThe B JUCKYCCHH.

Jl1g ycnemHoro yyacTusi B CEMMHApe CTYJ€HTaM pEKOMEHAYETCs 3apaHee 03HAKOMUTBCS €
TEMOU OOCYXXIEHHs, MPOYUTAaTh HEOOXOAMMbIE MaTepualbl U MOATOTOBUTH BOIPOCHL. BaxkHO
AaKTHUBHO CJIyIIaTh U BOBJIEKAThCS B IUCKYCCHIO, BHICKA3bIBasi CBOM MHEHHUS U apIyMEHTUPYS HX.
[Ipu oTBeTrax Ha BONPOCHI MPENOJABATENSI CTOUT OBITh YBEPEHHBIM, YETKUM M JIOTUYHBIM,
ONMPAsCh HA U3YYEHHBIN MaTepuall. Takxke MOJIe3HO MOAEPKUBATh IUAJIOr C OJHOKYPCHUKAMU,
4TOOBI 000TaTUTh OOCYXKIACHHUE U PACIIUPUTH CBOU 3HAHMUSI.

Ilpoexm — wuccnenoBarenbckas padoTa MO JUCHUIUIMHE (MOAYJIIO) M TPE3CHTAIHS
pe3yJIbTaTOB.

s ycrienmHon MoArOTOBKH K IMIPOEKTY PEKOMEHAYETCS: YETKO OIPENENIUTh LENH U 3a1a4l
NPOCKTA; COCTABUTH IUIAH PA0OTHI, pa30MB MPOCKT HA ATAIlbl C YKa3aHUEM CPOKOB BBITIOJHCHUS
Ka)KJ0r0 M3 HUX; MCIIOJIb30BaTh Pa3HOOOpa3Hble UCTOYHUKU UHPOPMAIMU U UHCTPYMEHTHI JUIS
UCCIICIOBAHHSI TEMBI;, PETYJISIPHO MPOBEPSTH MPOTPECC U BHOCUTh KOPPEKTHUBBI B TUIAH, €CIH ATO
HEOOXOINMO.

Jlomawnee 3a0anue — HabOP 3a/1a4 1O TEMaM HEJICIIH.

[Ipu pabore Haj MAOMAIIHMMH 33JaHUSMH BaKHO BHUMATCIBHO O3HAKOMHTHCS C
TPeOOBaHUSMHU M CPOKaMU BBINIOJHEHHS. PexoMeHayeTcs pa30uBaTh 3aJaHus Ha 3TaIlbl, YTOOBI
n30eXkarh TEperpy3kd W Jydlle yCBOWUTh Marepuall. VICroib30BaTh pa3ivdHbIC UCTOYHUKH
uH(pOopMaIK, BKITI0Yas y4eOHUKH U OHJIAalH-peCcypChl, Al OoJiee rTyOOKOro MOHMMAHHS TEMBI.

Camocmosmenvnas paboma — paboTa CTYIEHTOB, HAMpaBJIICHHAas Ha YIIyOJIeHHOE
M3YYEHHE OTJIENbHBIX TEM U BOIPOCOB YUYEOHON AUCIMUILTUHBI (MOTYIs).

B niporiecce camocTosSTENBHOM pabOThI CTYICHTHI B3aMMOJICHCTBYIOT C PEKOMEHTOBAaHHBIMHU
MaTepuaiaMH Mpu MUHUMAIILHOM yYacCTHH MpenoiaBaTes. 3aauu CTyJeHTa BKIIOYA0T padoTy
C KOHCIIEKTaMu JIeKIu# (00paboTka TeKCTa), MOBTOPHOE M3yUYEHUE YUEOHBIX MaTEpPHAJIOB IJIAHOB
U TE3UCOB OTBETOB, U3yUEHHUE JOMOIHUTEIBHBIX TEM, BHIMOIHEHHE yU4eOHO-HUCCIIEeI0BATENbCKUX
3aJJaHUI U IPYTOE.

Cucrema oneHuBaHus Pe3yJIbTATOB 00yUYEHHS IO JUCHUIINHE (MOAYJIIO)

Kpurepun nosy4yeHusi ypoBHA M OLleHUBAHUS c(DOPMUPOBAHHOCTH KOMIIETEHUMI 10
aucuumuinae (Moayaw) «Hayunass cryausi. Ilepkoasiumsi: OT JIECHBIX MOXKapoB 10
Hed)Tera3oBbIX pe3epByapoB»

OrneHuBaHue YpOBHs Y4EOHBIX IOCTHKEHHH, 00ydaromuxcs Mo AUCHUIUIMHE (MOIYIIO),
OCYIIECTBIISIETCS B BUJE TEKYIIEr0 KOHTPOJISl yCIIEBAEMOCTH U IMTPOMEXYTOUYHOM aTTeCTaIliH.

IIpoMeskyTouHasi aTTecTanMs MO JUCHUIUIMHE (MOJYIIO) OCYILECTBISETCS B (opme
3auema ¢ OYEHKOU, TIPU HTOM TPOBOJUTCA OLIEHKA KOMIETEHIUH, C(HOPMHUPOBAHHBIX IO
JUCLUIINHE.

21.]'[5[ OLCHUBAHWA TCKYHUICTO KOHTPOJIA YCIICBACMOCTU H HpOMe)KyTOqHOfI aTrTeCTaluu
HCIIOJIB3YCTCA }IeCﬂTH6aJ'IJ'IBHa${ IIKajla OLOCHHUBAHUA, KOTOpas COOTHOCHUTCA C TpaJIHHHOHHOﬁ
MATUOAUIBHOM IIKAI0M CJICAYIOIUM O6p8.30M, €CJIM UHOC HC YKa3aHO B CI/IJIH8.6YCC JUCHUIIIINHBI.

DNEeKTPOHHBIA JOKYMEHT



HecaTubannbuas IlaTubdannbHas OO0mas xapakTepucTHKA pe3yJibTaTa 00y4eHus
OLICHKA OLICHKA 10 JUCHHUILIAHE (MOYJII0)

10 OtimyHo CTYI[eHT IIOJITHOCTBIO BJIAACCT 3HAHUAMMU, U3JI0KCHHBIMU B

9 OTJINYHO pabodeii mporpaMMme, U TIIyOOKO OCMBICIISIET AUCITUTLINHY.
OH CaMOCTOSITEIbHO M JIOTMYECKH IIOCIEI0BATEILHO

8 OmimyHO
OTBEYAET HA BCE BOMPOCHI, AKICHTHUPYS BHHUMaHHE Ha

HanOojIee BaKHOM. YMEET aHalu3UpOBaTh, CPaBHHBATH,
KJIAaCCU(UIMPOBaTh, 00001aTh, KOHKPETU3UPOBATh U
CHCTEMATHU3UPOBATh M3YYCHHBIM MaTepualn, BBIACISI
KIIFOUEBBIC MOMEHTHI W  YCTaHABJIMBas MPUYUHHO-
CJICJICTBCHHBIC CBsI3U. YeTKO (OpPMYITHUPYET OTBETHI,
YBEPEHHO HHTEPIPETHPYET PpEe3yNbTaThl aHAIU30B U
JIPYTUX UCCIICIOBAHU, & TAKXKE PEIIACT CIOKHBIC 3aJIa4H.
CTyIeHT XOpoIIo 3HAKOM C METOJaMHU HCCIIEOBaHMS,
HEOOXOJUMBIMU JIJISl TPAKTUYECKOW JICATEIBHOCTH, U
YMEET CBSI3bIBATh TEOPETHUUECKUE ACTICKTHI JTUCIUILTHHBI
(MOyTs) ¢ IPaKTHYECKUMH 33Ja4aMHU.

7 Xoporro CryneHT 00na1aeT 3HAHUSAMU TIPEAMETA TTOYTH B TIOTHOM

Xopormo o0ObeMe pabouell MpPOrpaMMbl M CaMOCTOSITEIBHO,
JIOTMYECKH TTOCIIEJOBATEIEHO U BCECTOPOHHE OTBEYAeT Ha
BCE BONPOCHI, AaKIEHTHPYs BHHUMaHHE Ha HauOoiee
3HA4YUMBbIX MOMCHTAax. On YMECT AaHAJIMU3UPOBATD,
CpaBHHBATB, KJIACCU(UIIMPOBATD, 000011aTh,
KOHKPETHU3UPOBATL MW CHCTEMATU3UPOBATH H3y‘-leHHbH71
Marepual, BBIIGJSAS €ro  KIIOYEBBIE AaCHeKTHl M
yCTaHaBJIMBas MNPUYINHHO-CJICACTBCHHBIC CBA3U.
DOpMyJIMpPYET CBOU OTBETHI, YBEPEHHO UHTEPIIPETUPYET
pEe3yJIbTaThl aHAJM30B U APYTUX HCCIIETOBAHHM, a TAKKE
pemaeT CIOXKHBIE CHUTyallnoOHHBIE 3amadu. CTymeHt
XOpOLIO  3HAaKOM C  METOJaMH  HCCIIEIOBAaHUS,
HEOOXOANMBIMU JUISl TPAKTHYECKOW JEATeNbHOCTH, WU
YMECT CBA3BIBATH TCOPETHYCCKHUE ACIICKTHI MPEAMETA C
MPAaKTHYECKUMH 33/1a49aMH.

5 YnoenerBopurensHo| CTyaeHT oOiagaeT 6a30BBIMHU 3HAHUSMHU 110 TUCITUTLTNHE

4 VoBneTBopuTenbHO | (MOIYJIO),  HO  WCHBITBIBACT  TPYAHOCTH  TIPH
CaMOCTOSITETIPHBIX OTBETAX M HCIOJb3YET HETOUHBIC

(dhopMynupoBKU. B X0/1€ OTBETOB OH JIOMyCKAaeT OMHUOKH,
Kacaromuecs CyTd BonpocoB. CTylIeHT ClIOCOOCH peliaTh
TOJILKO CaMbl€ TPOCTBIE 3aJa4d M BJIaJeeT JIHIIb
MUHUMAaJIbHBIM Ha0OPOM METOIOB HCCIIEIOBAHHUA.

3 He cnaun CryneHT He oOBJagen oO0s3aTebHBIM MHUHUMYMOM

He cllaH 3HAHUH I10 npeaAMETy U HE MOXKET OTBECTUTH Ha BOIIPOCHI,

He cian JaXXe eCITH TPEeIoJaBaTellb 3aJaeT JIOMOJHUTEIHHBIC

HaBOJISIIIIME BOIIPOCHI.

Hucnumnuna (moaynb) «Haywnast crynusa. llepkonsiusi: OT JIECHBIX TOXKapoB 10
He(Tera3oBbIX Pe3epBYapOB) OLEHUBAETCS CIEAYIOIIUM 00pazoM:

DNEeKTPOHHBIA JOKYMEHT



AKTHBHOCTH Bec Onucanmne

AynutopHas pabota | 15% | AKTHBHOE yyacThe B CEMHHApax: OTBETHI Ha BOIPOCH PENoaaBaTelis U
y4acTHe B TUCKYCCHH

Jomamnee 3ananne | 35% | Habop 3amanuii Mo TeMaM Heaeu

3a4eT c OLEHKOM 50% | [IpoekT — mpe3eHTaus pe3yIbTaToB UCCIEAOBAHMS MO AUCHUIIIHE
(MoyIIO)

HUrorosas onenka mo aucuumiiude (moayiaw) «Hayunasi cryaus. Ilepkoasimusi: ot
JIECHBIX MOKAPOB /10 He(Tera3oBbIX pe3epByapoB» BBICTABJISAETCS MO0 HAKOMUTEIbHOM
omenke: «0,35 x cpennee 3a aymuTopHyto padoty + 0,15 X cpennee 3a nomamnee 3ananue + 0,5
X 3a4eT C OLICHKOM».

Texkymmii KOHTPOJIb YCII€BA€MOCTH 00YUYAKOIIHUXCS 10 JUCUUILINHE (MOTYJIIO0)
IIpumepHbIe JoMALIHUE 3a]aHUS
Jlomamnee 3aganue 1

Teoeh 3agauedt CyAaT MOASIMDOSIHME DACNIDOCTRAHIHEA NONMADE © YNETOM CHALHOro BeTPa. Batep @ mopems

BEOAMTCR CABAYIOLIM OGREIOM:

1 3a088TCH HENPABRNEHAE BETDA. HANPABNEHME MOXET OuTs Ha cesap (Baepx), 107 (BHM3). 3anan (Bneso) win
BOCTOX {anpano),

2. MNoxap He pacrpoCTPaHRETCS NPOTHE BETPA, TO 6CTL PACNPOCTPHEHMA Ha BNMXARLIEND N2BOC0 COCRNS He
MPORCXOANT, BCIM HENPABNEWNE BETHE SALEM0 N8 BOCTOK,

3. Momap 0O KANPAENSHNO BETHA PACNPOCTRIMASTCR MO TOMBKD Ma SAMKINWEro COCRGA, MO W 1l CNOAYIOWErD
38 HIM 38 O9H LUBT N0 BPSMEHN

MocmoTpst 1a npwmep (PUC. ) PACNPOCTRAHEHMA NDXAPA NDW HANKYMK BETPA, HANDABNSHHOND HA BOCTOK, ANA

KOPTH pasmepom 5 x 0.

Berep wanpasses wa soCTOR -

St=1 St=2 G¢= 1

Gt=0

Ha Nepsom Wware NoxHn NEPEKMHYNCE HE NEC YEPES NYCTOE NPOCTRANCTED, & TRKKE DACHPOCTRIHANCH HEE BOCTOK
HA QP8 KNUTKK M3 DTOPOM M NOCHSAHEM Wara. KNaTior 3aNaaHes O4Ira BOSTOPIHNR OCTANACH MG TROMY THMM
NOXAPOM #3313 BaTPRS.

JomawHes 3a0aHNa IDNKHO O6iTh BHNONHEHO B GopamaTe HoyTOyxa B Google Colab, Coumy Ha KITOPuW OCTasL

B8 LMS,
| BANAHAY 1. Peanasyn BAropuTM PAcnpoCTRAHEHi GPONTE NOXENE AN METHREX BOSMONHLIX HE-
‘ NPABNOMAR BOTPA ¥ ANE KAPTW PAIMEPOM T X [ NOCTROR GPOMT NOAPE B PRI
MOMENTE BPEMETM.

2. Vcenafyi ax wannume BeTPAE B BOCTONMOM, CEOERMOM I IOXHOM HANDSENE A Gyper
B/IMATE M3 CXDPOCTL PACHPOCTRAHEHMA NOXAPA OT NES0N [0 NPEBOR rPaHHU 8 KapTe
50 x50 ¢ woruenrpasei necs () G5 CumTin, Y10 NEPRONISENENG, HE HYNSROM LESre,
DNATH NOXENA I3MIMAI0T BCA QOCTYNHILE KNETKW NECA 4@ NEBDA Tpaieis xapTe, [ns
CTATHCTIUECKN SHASINORA OUSHIM BNUIMA BETPY HEOBX0AMMO paccroTpers == )
DA CAyHadHNX K3pT. B pamxax woonaaoearvs
8 ONpeganm CxopocTs DECNPOCTRSHEHMA NOKAPE NRK HANMUMA SBETPE 8 YNA3EHHBIX
MANPARNOMMAX W CONOCTANL NOMY HIMHBIO IMFYENAR CO CHOPOCTHIO PACTPOCTRANE -
Mt NOXDOA B TEX ME KARTEX NEW OTCYTCTEN DETRS,

b CoHopmynipyn Bomoftl O SIS BETHA B YXAISHNEX DANGE HINBEENEHMAX K3
CHOPOCTL PACNPOCTPARSHMA NOXAPA.

OJEeKTPOHHBIN JIOKYMEHT



Jlomamnee 3aganue 2
BuHapHble KapTbl KOPPENUPOBAHHbIX Cpes,

OOMALIHEE 3AAHUE

[omaluHum 3agaHuem 6yaeT aHanua CTEeNeHn KOPPensuumn paznnyHbix CTPYKTYP C NOMOLLbIO FMCTOrPaMM, Noka-
3bIBAOLUMX PACNPEAENEHUE KNAaCTEPOR Mo pazmepam. Heo6X0AMMO NOCTPOUTL TAKME MMCTOrPaMMBbl 4115 PasHbIX
3HAYEHUIA KOHLEHTPALMMU M KO3GDULMEHTa KOPPENALMM (v,

| 3A0AYA 1T Pasmep KapTbl cuuTaTh PukcuposaHHbiM: [ = 5(). KOHUeHTpauuio BapbupoBaTh B61M3K no-
pora nepkonauum, Hanpumep, MoXHo paccmotpets p = (1.4 — (0.8, ¢ warom Ap = (),05.
AOns koadpduumenTa KOppenaUMM (x MOXKHO PaCCMOTPETL YETHIPE PasNNYHbIX 3HAYEHWA:
=8, 4. 3. 2. MNockonbKy peub UGET O CAYYaHbIX, XOTb U CKOPPENNPOBaHHbIX KapTax,
NS Kaxnou napsl (p. o) 4na c6opa HEOBXOAUMON CTATUCTUKM CAEAYET NOCUUTATL JOCTa-
TOYHO 6ONBLIOE YACNO CRYYaKHbIX KapT, it = 200).

« Mo nonyyeHHbIM KapTam AN Kaxaon napel (p, «v) NOCTPOR rucTorpammy, yepeaHus
pesynbtatel no 1 =~ 2()() kaptam. PeaynbTaTbl MOXHO NPEACTaBUTL B BUAE Habopa
rpaduKoB, NOIBONAWMX ONPEAeNUTb, KaK pacnpegeneHue KnacTepos No pasmepam
MU3MEHSIETCA C U3MEHEHWeM (. ), npumep ructorpammel ans p = (.4 npeacraeneH
Ha pucyHke 1.

MpoaHanuanpy# NONyYeHHbIE MCTOrpamMmel. YTo NPOUCXOAMT C pacnpeaeneHuem npu
yeennyeHnu KOHUEeHTpauum 1 noqemy?

MoCTPOit 38BUCUMOCTE A0NM «BONBLIMX» KNAcTeReB, ¢ paamepoM 1 = 1(), OT KoHUeH-
TPauuu p Ans pacCMOTPEHHbIX 3HAYeHU KO3ddULMEHTa KOPPENaLUMK (r.

BO3MOXHO N1 BOCNPOM3BECTH aGHEKT KOPPENALUMIA B HEKOPPENMPOBAHHOM ChyYae
NPY MOMOLLY YBENMUYEHUS KOHUEHTPaLUMK 3aHATBIX Y2N0o8?

X — a=80

10 K a=40

— a=30

— a=20
=
-
o
1
a

40 50

Paamep

Jinsa pacuéra pacnpeaeneHus KnacTepos no pasmepam yaoGHO BOCNoNs30BaTheA PyHkuuein label vz moayna scipy.ndimage:

IIpumepHbIe 3a1aHNUA 1JI51 AyAUTOPHOHI PadoThI
BBoaHast iekuus (IIOCTAHOBKA 321a4H)

B uém 3akimogaercs HaydHas npoOieMa, CBI3aHHas C MEePKOJSIHen?

Kakue peanbHble mpoIriecchl MOXKHO OMKUCATH ¢ TOMOIIbIO EPKOJISIUOHHBIX MOJIeeH?
Yro sBnsieTcs 00BEKTOM U NMPEIMETOM HCCIEIOBAHUS B 3a1a4e MEePKOISAINN?

Kaxue Tumbl 1TaHHBIX MOTYT UCIIOJIB30BAThCS AJI MOJIETMPOBAHUS CITy4alHBIX cpen?
Kakue rumnore3s MOXXHO ¢(hOpMYIHPOBATh B paMKax Kypca?

Kakmne METOABI UCCIICAOBAHWA MMPUMEHUMBI K 3a/1a4€ HCpKOJ’ISIHI/II/I?

N o gk~ w D E

Kaxue kpurepun yCremHoCTH HaydHOT 0 POEKTa B paMKax Kypca?
Hay4yHblii IPOTOKOJI M HAYYHAS ITHKA

=

Kakue smemeHTHI HAOJIKCH COACPKATh Hay‘-lHBIfI IMPOTOKOJ I/ICC.TICZ[OBB.HI/ISI?

2. Uem oTIM4YaeTCs CTaThs B KYpHAJIE OT TE3UCOB KOH(pEepEHITHN?

DNEeKTPOHHBIA JOKYMEHT



Uto cunTaeTcsa HapylIIEHUEM HAYyYHON 3TUKU?
Uro Takoe miaaruat u camoruiaruar?
Kakue 6ubmmorpaduveckre 6a3bl JTaHHBIX BbI 3HAETE?

Kaxk OLCHUTH JOCTOBCPHOCTb HAYUYHOI'O HCTOYHUKA?

N o g~ ow

ITouemy BOCIIPOM3BOANMOCTD PE3yJIbTATOB Ba)kKHA B HayKe?
OcCHOBBI TEOPUM NEPKOJISILNH (OMHAPHBIE KAPTHI CJIy4ailHBIX Cpel)

Uro Takoe nepKoysLus B (PU3UKO-MaTeMaTHUYEeCKOM CMbIcie?
UTto Ha3bIBaeTCs NEPKOJIALIMOHHBIM TOPOTOM?

Urto npeacrasnsgeT co0oit OMHapHAast KapTa CIydaiHOW CpeIbl?
Kak onpenensiercst Hanuuue NepKoJALMOHHOIO KiacTtepa?
Uem oTiiMyaeTcs y3j10Bas U CBA3€Bas MEPKOISAIHSA?

Kak pa3mep peméTku BiauseT Ha pe3yabTaTbl MOJAEIUPOBAHUS?

N o g bk~ DR

Kakwne MmapaMeTpbl OIIPCACIIAIOT BEPOATHOCTD O6pa3OBaHI/I$[ CKBO3HOI'O KnaCTepa?
PeanbHble NMPUWIOKEHUS TCOPUH IIEPKOJIALIUA

Kak Teopust nepkoyisiiiuy NpUMEHSeTCs K MOIETUPOBAHUIO MTOKapoB?

Uro o0miero Mexay NepKOJSIUeH 1 MOICTISIMU PAacIIPOCTPAHCHHSI SITUACMHEIA?
Kakue mapameTpsl BIUSIOT Ha CKOPOCTh pacipocTpanenus Gponra?

Kak M0XHO UHTEpPIIPETUPOBATH NMEPKOJSALMUOHHBIN MOPOT B SMUIEMUOIOTHU?
B uém cxonctBo nporeccoB audy3uu u neprosuun’?

Kaxkue OrpaHu4YCHuA UMCIOT IMEPKOJIALNUOHHBIC MOJACIIN B IIPUKIIAIHBIX 321[[8,an?

N o a bk~ 0w DR

Kax M0o»xHO Hcmonb30BaTh JaHHBIE HAOTIOACHU I BaTUAAIIMA MOACTN?
Cemunap-kondepenuus (Mpe3eHTALMS CTATEll U MPOEKTOB)

Kakue anemMeHTbI 10JKHA COAEPKATh PE3EHTALNs HAyYHOU CTaThbu?
Kak ornpenenuTs HaydHyI0 HOBU3HY HUCCIIEIOBAaHUA?

Kaxue xpurepun UCIIONb3yIOTCA Ul OLIEHKH KauyecTBa CTaTbu?

Kak BBIIBUTH OrpaHUYeHUs UCIIOJIb3yeMOM Moaenn?

Yro Takoe nuccienoBaTeNbCKUi gap?

Kaxkue Bompochl CTOUT 3a4aTh aBTOpaM MPOEKTa MPH 00CYKIeHUN?

N o a bk~ DR

Kak KOppeKTHO apryMeHTHPOBaTh KPUTHKY HAyYHOH paboThI?
OcHOBBI TEOPHUH NMEPKOJSALHUN (KOPPEJTHPOBAHHBIE CPEAbl U TOYHbIE PELLICHH)

UYem KOppenupoBaHHas cilydaiiHas cpella OTIMYaeTCsl OT HE3aBUCUMOM?

Kak koppermsauyy BIUSIOT Ha TEPKOJISILIMOHHBINA TOPOT?

B kakux ciaydasx BO3MOXHO TOUHOE aHAIMTUUYECKOE PEIICHNE 33aJa4M IEPKOJIALIAN?
UYT0 03HaYaeT KPUTUYECKOE TTOBEJACHUE CUCTEMBI?

Kak onpenensiercss kpurndeckuii mokasaresns (critical exponent)?

[Touemy nByMepHas NEpKOIALMS U3ydeHA JIydllle TPEXMEPHOU?

N o a bk~ w DR

Kakue MCETOJbI UCIIOJIB3YIOTCA IJIA aHaJIn3a KOPPCIUPOBAHHBIX cpen?

DNEeKTPOHHBIA JOKYMEHT



MammHHOe 00y4YeHue IJIs 3a1a4M MePKOJISIIHT

1. Kak MOXHO UCTIOJIB30BaTh CIyYalHBIH JeC ISl KiTacCU(UKAIIMH TTEPKOJISIIIUOHHBIX
KOHpUrypammii?

2. Kakue npu3zHaku MO>KHO M3BIICYb U3 OMHAPHOUN KapThl Cpebl?

B 4ém npeuMy1iecTBO HEMPOHHBIX CETEHM MPU aHATU3E MEPKOJISAIUN?
[ToueMy cBepTOUHBIE HEHPOHHBIE CETU MOAXOAAT ISl aHAIN3a PEIIETOK?
UYro Takoe nepeoOydeHre Moiean?

Kakne MeTpuKkyu NpUMEHSIOTCS 17151 OLICHKH KauyecTBa Kiaccuukanumn?

N o g o~ ow

Kak pa3nenuts naHHbIe HA 00YYAIOIIYIO H TECTOBYIO BHIOOPKH?
[MoaroroBka oT4yéTa MO HAY4YHOIl padoTe

Kakue paznensl 1omxeH coaepkaTh HaydHbIH OTUET?

Kak popMynupyroTcst BEIBOJBI IO PE3yIIbTaTaM UCCIICAOBAHUS?

Kaxkue TpeboBanus IpeabsBISIOTCSA K ohopMiIeHHo TpaduKoB U Tadaui?
Kak KoppeKTHO onucaTh OrpaHUYCHUS UCCIICIOBAHMS?

Urto Takoe BOCIIPOU3BOMMOCTD BBIUMCIUTEIBLHOTO SKCIIEPUMEHTA?

Kakwne BOIIPOCHI Yali€ BCEro 3aJar0TCAd Ha Hpe)l3amme?

N o a bk~ w DR

Kakue kpurepuu CBUAETEIBCTBYIOT O TOTOBHOCTH IIPOEKTA K 3a1ure?
IIpumepHoe onncaHue KpUTEpHeB K MPOEKTY

®opmMart nmpoeKTa

[TpoekT nmpencraBisieT coO0N HayYHO-IIPUKIAHOE UCCIIEI0BAaHUE, BKIFOYAIOIIEE:

e IIOCTAHOBKY 3a/1a4H;

e IIOCTPOEHNE NEPKOJSUOHHON MOJeNN (UUCICHHON WM aHAIUTUYECKON );

e IIPOBEJICHUE BBIYMCIUTEIBHOIO DKCIIEPUMEHTA;

e QHAJIU3 PE3YJIbTATOB;

e UHTEPIPETALMIO JJIS IPUKIIAHON 00acTh (MOXKapsl, SNUAEMUH, puiabTpanus B
MOPUCTOMN Cpesie U T.11.);

e IIOJIrOTOBKY OTYETA U MPE3ECHTALIUY.

[TpoekT MOxeT ObITh UHAWBUAYAIBHBIM WM KOMaHTHBIM.

Kpurepun noaroroBku v olieHUBAHUSA MPOEKTA

Hrorosas ontenka: 0—10 0amios

Onenka ¢popmupyercs o 5 KIH04eBbIM KpUTepusM (1o 0—2 Gansia Kaxablii).

[TocTanoBKa 3a/1aun 1 TeopeTnyeckas 6aza (0—2 OGama)

2 fannia — yé€tko copMyIMpOBaHa HayyHas 3a7ada, 0003HAaYeHA TMIO0TE3a, KOPPEKTHO
OIKcaHa MOJIENb NEPKOJIALNH (TUI MEPKOIISALMHU, TTOPOT, IPUKIIATHOW KOHTEKCT), UCTIOIb30BAHBI
Hay4YHbI€ UCTOYHUKHU.

1 6as11 — 3a1a4ya chopMynTupoBaHa YACTUUHO, TEOPETHUECKas Oa3a mpeacTaBieHa
MOBEPXHOCTHO.
0 6a/1510B — OTCYTCTBYET Y€TKasl TIOCTAHOBKA 3a/1a4M U TEOPETHUECKOe 000CHOBaHHE.

Peanuzanus Mojenu u BEIYUCIUTEIbHBIN SKcniepuMeHT (02 Gaia)

2 Das1a — KOPPEKTHO pealn30BaHa MO/JIENb, IPOBEIEHA CEPUSl IKCIIEPUMEHTOB,
HCCJIEIOBAHO BIIMSHUE MMapaMeTpoB (P, pa3Mep pelETKU, KOPPEISLUud U T.I1.).

1 6aJ1s1 — MOJENIb peaIn30BaHa YaCTUYHO, SKCIIEPUMEHTHI OTPaHUYEHBI.
0 02/1510B — MOJIETH OTCYTCTBYET WIIM PEATU30BAHA HEKOPPEKTHO.

DNEeKTPOHHBIA JOKYMEHT



AHanu3 pe3ynbpTaToB B uHTeprpeTanus (0—2 6aa)
2 fasn1a — onpeie€H MEePKOJISIIMOHHBINA TOPOT, TTOCTPOEHBI TPadUKH, PE3YIbTATHI
UHTEPIPETHPOBAHBI B IPUKIIAJHOM KOHTEKCTE (TI0KapPhl, SMTUACMUH, GUiIbTpamus u ap.).
1 6aJ11 — aHaTU3 BHITIOJIHEH YaCTHYHO, UHTEPIPETAIIHS ITOBEPXHOCTHASL.

0 6a/1;10B — aHAJIU3 OTCYTCTBYET.

Hayunas koppekTHOCTb U KauecTBO oTuéTa (02 6asa)
2 6aja — IorM4Has CTPYKTypa oT4éra (BBEIECHHE, METO/IbI, PE3YJbTaThl, BEIBObI),
KOPPEKTHAs TS PMUHOJIOTHSA, YKa3aHbl OTPAaHUYCHHUSI.
1 6a/11 — CTpYKTYypa 4aCTHUHO COOJII0/IEHA, €CTh HETOYHOCTH.
0 6a10B — OTYET (PparMEeHTAPHBIN WM HECUCTEMHBIN.

3amura npoekra (0—2 Gamna)

2 DaJs1a — sicHasl IPE3EHTALs], YBEPEHHOE BIIaJIEHUE MaTepUaioM, apI'yMEHTHPOBAHHbIE

OTBCThHI HAa BOITPOCHI.

1 6aJ171 — OTBETHI HETOJIHBIC, €CTh TPYIHOCTH B OOBSICHCHUHU.
0 0aJJI0B — CTYJICHT HE OPUEHTUPYETCS B COOCTBEHHOM padoTe.

IIkaja nepesoga

BAJJIbI OLIEHKA

9-10 OtnnyHO

7-8 Xoporo

56 VY 10BJIE€TBOPUTEIIHHO
04 He 3auteno

3agaHus AJ1s1 MPOMEKYTOYHOM ATTECTAIMM MO JMCUMILINHE (MOLYJII0)

Ne 3aganmne

OTtBeT

Komnerennus

Nuauxkarop

1 | OnumuTe posu Y4aCTHUKOB KOMaHIBI MTPH
MCCIICIOBAaHNH 3a]1a4 NEPKOJISILUN 1
pacripeneneHut 3a1a4 1o cOopy AaHHBIX.

Hccnenoarenn
coOHupaeT AaHHbIE O
cpenax, aHATUTHK
oOpabarsiBaeT
CTaTUCTHKY,
PYKOBOJUTEIb
KOOPIAUHUPYET
paboTy, Bce HECyT
OTBETCTBEHHOCTh 32
aTan

VK-1, PT-1

YK-1.2, PI'-
1.1

2 | Kak MOTHBHpPOBaTh KOMaHy U
pacripenenuTsb pecypcehl pH HCCIeI0BAaHUH
MEPKOJISLUY C OTPAHUYEHHBIM BpeMEHeM?

Yerkoe
pacmpeneneHue
3a7a4, KOHTPOJIb
CPOKOB, IpUMep
npoeccuonanm3ma,
OLICHKA
TPYAOEMKOCTH
JTAIOB MTPOCKTA

VK-2, PT-4

YK-2.2, PI'-
4.1

3 | [ToaroToBbTe Mpe3eHTALINIO PE3YJIHLTATOB
aHajan3a MePKOJISIIMOHHBIX MOJIETICH s
CTEUKXOJIIEPOB U PYKOBOJICTBA.

Crpykrypa: 1ens,
METO/[IBI,
pe3ynbTaTHl,
BBIBOJIBI,
PEKOMEHIALINH C
YYETOM IENEBhIX

YK-1, IIK-
JA3

VK-1.3,
TIIK-IA3.2

DNEeKTPOHHBIA JOKYMEHT




YCTaHOBOK
3aMHTEPECOBAHHBIX
CTOPOH

OdopMuTe TOKyMEHTAIHIO 110 TIPOEKTY
MCCIIEIOBAHNUS COTTIACHO
npo¢ecCHOHANTLHBIM CTAaHIAPTaM U
TpeOOBaHMAM K HAyYIHBIM paboTaMm.

TuTynbHBIA JIKCT,
COZlepIKaHue,
BBEJICHUE, OCHOBHAs
4acTh, BBIBOJIBI,
CIIMCOK UCTOYHHUKOB,
MIPHIIOKEHUS 110
I'OCT

VK-1, TTIK-P5

YK-1.3,
[ITK-P5.3

[HaiiTe onpezeneHre NOpory NepKOJSILUAN U
3aMUILIUTE €r0 CMBICT B KOHTEKCTE
MOJICIIUPOBAHUS CIIyYalHBIX Cpel.

ITopor nepkomnsuuu
9TO KPUTHUYECKAs
BEPOSITHOCTD
oOpa3oBaHus
0ECKOHEYHOTO
KJlacTepa B
cIydaitHOM cpene

YK-1, OIIK-1

YK-1.2,
OIIK-1.1

[Ipoananu3upyiiTe SJKOHOMUUYECKYIO
UHGOPMAITUIO JIJIS BBIOOpa MEX 1y
Pa3IMYHBIMUA METOJAMHM UCCIIEIOBAHUS
HEPKOJIALIUH.

CpaBHeHHe 3aTpar,
IMPOU3BOAUTCIIBHOCT
U, PUCKOB, Y4eT
CHCIU(UKY 33134,
BJINAHUC Ha
3¢ (heKTUBHOCTD
Ou3Hec-peneHni

YK-1, OIK-1

YK-1.2,
OIIK-1.2

O0ocHyliTe 5KOHOMHUYECKOE PEIICHUE O
BBIOOpPE METO/1a MCCIICIOBAaHUS HA OCHOBE
aHau3a 3aTpar U BHITOJL.

Pewenne
BBIOUpAETCS eI
YUUTHIBAET
MHTEPECHl BCeX
CTOpOH, TIOBBIIIAET
3alIUTy UHBECTOpA
oT
HeOIaronpusTHBIX
U3MEHEHUI

YK-2, OIK-1

YK-2.3,
OIIK-1.3

3anumute HopMyITy U OIIEHKH
BEPOSITHOCTH MEPKOJISILINYU U BBIOEpUTE
METO/1 aHAJIN3a JaHHBIX JUIS OIITHMU3AL1U.

®dopmyna 3aBUCHT OT
pa3mepa pemieTKu u
BEPOSITHOCTH
3aI10JIHEHUS, METOT
CTaTUCTHYECKOTO
a”ajm3a I OLCHKU
3HAYUMOCTH
W3MEHEHHI

OIIK-1, TIIK-
JIA3

OIK-1.2,
TIK-JIA3.2

OntumMu3upynTe BEIOOP METOIUKU
MCCIIEIOBAHUS MIEPKOJISIIUU U 000CHYHTE
BJIMSIHUE HA OW3HEC MTOKa3aTeN KOMIIaHHH.

Bri6op MeTonuku ¢
MaKCHUMAaJILHOM
3¢ (heKTUBHOCTHIO,
OLICHKA BO3ICHCTBUS
Ha KJIIOYEBBIE
IoKa3aTenu
KOMIIaHUH, CKOPOCTh
aHanmsa

OIIK-1, ITITK-
PS5

OIIK-1.3,
[IIK-P5.3

10

ObocHyiiTe 5KOHOMUUECKOE PEIICHHUE B
y4eOHOM MPOEKTE C YI€TOM CHCTEMHOTO
MBILJICHHUS IPU TPOEKTUPOBAHUH
WCCIIEIOBAHUS TIEPKOJISIIINH.

Hcnons3oBanne
MOJICIH C YYETOM
B3aMMOCBSI3EH
MEXTy haKTopamu,
[IOKa3aTelsIMU U
OM3HEC-LIEISIMU
KOMITAHUH

OIIK-1, PT-4

OIIK-1.3,
Pr-4.1
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11 | HazoBuTe npaBoBbie HOPMBI TpeboBanus k [IIK-P5, YK-1 | TIIK-P5.3,
perynupymoiue 00paboTKy TaHHBIX TPU KOH(HACHIMAIBHOCT VK-1.1
ycCyIeI0BAHNM TIEPKOJIAIINN U UX CMBICIT 1 NaHHbIX,

OTBETCTBEHHOCTh 3a
JUTS TIPOEKTA.
HapyIeHHe
TpeOOBaHMH MTPH
cOope 1 00paboTKe
nHpOpMALIUH

12 | IlpuMeHHTE IPABOBBIC HOPMBI P OIICHKE AHanu3 puckos IIIK-PS, OIIK- | IIIK-PS5.3,
PHUCKOB HapyIleHUs TPeOOBaHUA IIpH HECOOIIOIEHHS 2 OIIK-2.1
paboTe ¢ JaHHBIMU B UCCIIE0BAHUH 3aKOHOATCIBHBIX

TpeOOBaHMIA, OTICHKA
MEPKOJISAIIHH.
BEPOSTHOCTH U
MOPOTOBBIX
3HAYEHUN, MEPBI
MUHUMH3AIHH
mrpadoB
13 afiTe MPaBOBYIO OLICHKY CHTYallHU C Ompenenexue IIIK-P5, YK-1 | IIIIK-P5.3
b b
HapyIIeHUEM TPEOOBAHUI 10 3aIUTE HapylmeHnn YK-1.3
JIAHHBIX B IPOEKTE UCCIIEOBAHMS 3aKOHOMATEIIBHBIX
aKTOB, IPUMEHEHHE
MEPKOJISAIIUH. N
CAHKIUH, BIUSHIE
Ha peMmyTaIuio
OpraHM3aIuu

14 | BeibepuTe METOJ| CTATUCTHIECCKOTO A/B Tect, nmpoBepka MIK-1A3, [IK-1A3.2,
aHaim3a JJIsl IPOBEPKU TUIIOTE3 O BIUSHUU THTIOTE3 O HIIK-1A4 [TK-1A4.2
M3MEHEHHMI Ha MapaMeTphl 3HaIUMOCTH

N pasauyui, pacuer
MEPKOJIAIUOHHON MOJICIH.
JIOBEPUTEIIBHBIX
WHTEPBAJIOB JJIs
OIICHOK TOKa3aTesen

15 | ApantupyiiTe aHATUTUYIECKYIO MOJIENb [TepeBon TIIIK-/1A3, TIITK-/1A3.2,
OIICHKH METPHK IEPKOJIAIINY 101 OU3HEC TEXHUIECKUX METPUK OIIK-2 OIIK-2.2
MOTPEOHOCTH U OLIEHUTE BIHSHHE B OuzHec

N [MOKa3aTeln, OllEHKa
peIICHHH. .
BO3JICHCTBHS HA
KIIFOUYCBBIC
MoKa3aTen
KOMIIAHHH,
ONTUMU3ALUS
MPOIIECCOB

16 | BeiOepute T BU3yaTU3alMU JIJIs I'paduk MIIK-J1A3, VK- | IITIK-J1A3.2,
MPEJICTABIICHUS JaHHBIX O pe3yJibTaTax BEPOATHOCTHU 1 YK-1.3
WCCIIEIOBAHUS TIEPKOJISLIAY M TICpKOJILII 1

JIOBEPUTEIIbHBIX
KOMMYHHKAIIUHU C PYKOBOJICTBOM.
HMHTEPBAJIOB,
HMHTEPAKTHBHBIN
JAnIoop/ ISt
TyOJTUIHON
JTIUCKYCCHU O
pe3ysbTaTax aHaunu3a
17 | BeigBute On3HEC MpooOIeMy Ha OCHOBE IIpobnema HU3KOM MIIK-J1A4 IIIK-J1A4.2
b b
TOYHOCTH MOJIEIHN OIIK-2 OIIK-2.3

aHajmn3a OTKIIOHCHUH B MCTpHUKaAX
MEPKOJIAINU U IPUMUTE PECHICHUE.

WJIM BBICOKMX
BBIYHCIUTEIbHBIX
3arpar, BEIOOp
CTPATEruu
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pearupoBaHus,
pelieHue o

KOPPEKTHUPOBKE
aNropuTMa

18 | Knaccuduuupyiite OuzHec BO3MOKHOCTH
NpY ONTHMHU3ALIH MOJIEITU MEPKOJISLIUH C
Y4ETOM CTPATETHYECKOTO TUIAHUPOBAHMS.

OnruMusanus
BBIYUCITUTEIIHHBIX
pecypcoB,
pa3paboTka miaHa
JIEUCTBUN C yUETOM
neaey KOMITaHHUH,
BBISIBJICHUC PE3EPBOB
pocta

TIIIK-J[A4, PT-
4

TIIK-J[A4.2,
Pr-4.3

19 | ChopmynupyiiTe peKOMEHAAIMN Ha OCHOBE
CTaTHCTHYECKUX BBIBOJIOB O PE3yJIbTaTax
WCCIIEIOBAHUS ISl YIIPABICHUS IIPOCKTOM.

IIpu 3HauMOM
YIIy4IICHUH
BHE/IpEHUE

HU3MEHEHUs, IIpU

oTrcyTcTBHA Y deKrTa

0TKa3 OT U3MEHEHUS

Tutst 3¢ (HEeKTUBHOCTH
CHCTEMBI

OIIK-2, PI'-1

OIIK-2.3,
Pr-1.1

20 | OueHuTe PUCKU pealTU3aliy MPOCKTa
UCCIICIOBaHUSI IEPKOJISILIUH 1
paspaboTaiiTe Mephl yIpaBiCHHS.

AHanu3 BeposITHOCTH
CPBIBOB CPOKOB,
MOHHUTOPHHT
WH/IUKaTOPOB
YCIIEUTHOCTH,
[IEPECMOTp IJIaHa
IIPU BBISIBJICHUU
polJieM

PI-1, VK-1

PT-1.3, VK-
1.3
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