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1. lleau u 3a1aun JUCHUILIHHBI

[lenbio AMCHMIUIMHBI SBISETCS OCBOEHUE 00YHAIOIUMUCS CHHTAKCUCA HAYYHOIO SI3bIKA
nporpammupoBanus Julia u npumMeHeHue ero /s peleHus 3aaa4 npoecCuoHaNbHOM NesTeNlb-
HOCTH.

2. MecTto aucuuiuinibl B cTpykrype OIl BO

[uxn, Kk KOTOpOMY OTHOCHTCS JucUUILIMHA «KOMIBIOTEPHBIN MPAKTHKYM O CTATHCTH-
dyeckoMy aHanusy aaHHbix»: bl «lucuunnauns: (Moayaun)», 4acts, GopmMupyemas y4aCTHUKAMU
00pa30BaTeNIbHLIX OTHOIIECHUIH,

B Tabnuue npuBeseHsl NpeAIecTBYIOMINE U MOCIEAYIOUME MUCLUIUINHEL, HATIPABICH-
Hble HAa (popMHpPOBaHIE KOMIETEHIIMH AUCIMIUIMHBLL B COOTBETCTBHU C MATPULICH KOMIETEHIIMIM
OIT BO.
[IpemmecTByomue u noc/ieyonme IHCUHIVINHL], HANIPaB/JIeHHbIe HA opMuUpoBaHue
KOMIIETEeH U
Vuueepcanvuvie komnemenyuu

udp u

HAUMCHOBAHHEC HOCHC,&{}!KJ].LLHC JAHCHHILTHHBL
KOMIICTCHLHH H]Jt.‘J_lI_UCC'l'ByK)LLlHC JAUCHHIUTHHBL (I“py[lllbl ,'J,HC].{HI]J’IHH)
YK-1, YK-12 Maremaruueckas J10THKa U TEOPS -

QJIrOPUTMOB,
BBenenue B HayuHOe nporpaMmupoBaHue /
Jlornueckoe nporpaMMupoBaHuE

ObwenpogheccuonanbHvle KomnemeHyu

lugp u
HAHMEHOBaHHE TTocienyiomue JUCLHILIHHBI
KOMIIECTEHIIHH TlpenuecTByOMUE AUCUUILTHHEL (rpyrmsl AUCLIMIIINH)

OIIK-1; OIIK-2; | BBenenue B HayuHOE NpOrpaMMUpOBaHUE/ -
OIIK-3; OIIK-6; | Jlornueckoe nporpaMMHUpOBaHuUE,
Matremaruueckoe MOJEIUPOBAHUE,

Moaynb «HayuHbie uccienoBanus B 00J1acTu
HH(OKOMMYHUKALI,

Moaynb «HayuHbele uccienoBanus B o0aacTu
MaTEMaTHYECKOTO MOJETHPOBAHHUS,
YUCJIEHHBIX METOI0B U KOMILIEKCOB
IPOrpamMmm»

Ipogeccuonanvuvie komnemenyuu (6ud NPoPeccuoHarbHOU 0eameabHOCMU. HAVHHO-
uccnedo8amenbCKull, NPou3600Cn 8eHHO-MEXHOI02UYECK)

Mudp u

HaAHMCHOBAaHHC HOCJ[C,{[yK‘]].L[HC JAHUCHHILIHHBI
KOMIICTCHIIHH HPCJ_ILUCC'I'B)/IUU.[HC JUCHHILIMHBI (l"py[l[lbl ,'J,HC].{}'II]..’IHH)
[K-1; TIK-4 BBenenue B HayyHOE NporpaMMupOBaHUe/ -

Jlornueckoe nporpaMMHUpOBaHUeE,
MaremaTtnueckoe MOJEIMPOBAHHE,

Moayib «HayuHble uccnenoBanus B 00JacTu
UH(POKOMMYHHKALIHID),

Moayib «HayuHbie uccnenoBanus B 00J1acTu
MaTEMAaTUYECKOTO MOJETUPOBAHNS,
YUCJIEHHBIX METOI0B U KOMILIEKCOB
porpaMmm»




3. TpeboBanusi K pe3yjibTaTaM 0CBOEHUsI AU CHHILIMHbI

[Ipouecc u3yvyeHust IUCUMITIMHBI HANpPaBieH Ha GOPMUPOBAHUE CIHECAYIOIIUX KOMIIETEH-
wmit: YK-1; YK-12; OIIK-1; OIIK-2; OIIK-3; OIIK-6; IIK-1; I1K-4

Pacimndposka komnerenuuii
VK-1. CnocobeHn ocylecTBisATh, MOUCK, KPUTHUECKUI aHanu3 U cUHTe3 MHpOopMalKH, TpUMe-
HSTb CUCTEMHBIN IMOIXOJ /15 PELIEHUs I0CTABICHHbIX 3a/1a4.
*  VYK-1.1 3naer npunuuns: cbopa, orbopa u 06001eHus tHGoOpMaLu, METOJAUKH CHCTEM -
HOT'O [0JIX0/1a JUIsl PelleHs NpodecCHOHaNbHbIX 3a/1a4
*  VK-1.2 YmMeer aHanu3HpoBaTh MU CHCTEMATU3UPOBATL PA3HOPOAHbBIE JaHHbIE, OLEHUBATD
3¢ deKTUBHOCTD MpOLEAYp aHaau3a MpodlieM U MPUHSITUS PELIeHUI B NpodecCUOHab-
HOH IesATE/IbHOCTHA
*  VK-1.3 Bnaaeer HaBbIKaMu HAy4YHOT'O MOMCKA U MPAKTHYECKOH paboThl ¢ HH(pOpMAITHOH-
HBIMH UCTOYHHMKAMH; METOAAMH MIPUHATUS PEIICHUN
VK-12. Cnocoben:
UCKATh HYKHbIE UCTOYHHMKU MH(OpMALMU U JaHHBIE, BOCIPUHUMATh, aHAIU3HPOBATh, 3alIOMH-
HaTb U NepenaBaTh HHOOPMALUIO C UCIONIBL30BAHUEM LIM(POBBIX CPEACTB, a TAKKE C MOMOUIBIO
AITOPUTMOB MPH paboTe ¢ MOTYHYEHHBIMU U3 Pa3IHMYHBIX MCTOYHHKOB JAHHBIMH C LENbI0 ddek-
THBHOTO UCIOJIb30BAHUS MOTY4EHHON MH(OPMALUK AJIs1 PELLSHUS 3a/1a4;
MPOBOAUTL OLEHKY HH(MOpPMALMHU, €€ JOCTOBEPHOCTb, CTPOUTH JOIMYECKHE YMO3aKIIOYEHUS HA
OCHOBAHHMH MOCTYNAIOMINX HH(POPMALUU H JAHHBIX.
e VYK-12.1 Cnocoben: wuckaTh HYKHbIE MCTOYHHUKM MH(pOpMALMH U JaHHbIE, BOCIPUHU-
MaTh, aHAJIM3UPOBaTh, 3aIIOMHHATL U NEpeJaBaTh HHYOPMALIMIO C UCHONb30BAHUEM LU(-
POBBIX CPEJICTB, @ TAKIKE C MOMOIIBIO AITOPUTMOB IpU paboTe ¢ MOJIYyUEHHBIMU M3 pa3-
JIMYHBIX MCTOYHHUKOB JAHHBIMH C LENbI0 PPEKTHBHOIO HCIOIb30BAHHSA IOTYyYEHHON
MH(OPMALUK [Uls PELLEHHs 3a/1a4; [POBOAUTHL OLEHKY MH(MOpMALMU, €€ JOCTOBEPHOCTD,
CTPOUTD JIOTHYECKUE YMO3AKIIOYEHUs] HA OCHOBAHUH MOCTYNAKOINX HH(POpMALUK U J1aH-
HBIX
OIIK-1. CnocobeH npumeHsaTh (DyHIaMEHTAIbHbIE 3HAHUSA, [1OJy4EHHbIE B 00JIaCTH MaTEMaTH-
YECKUX M (HJIM) ECTECTBEHHBIX HAaYK, U HCHOJIb30BaTh UX B NPO(ECCHOHANIBHON AEATEIbHOCTH.
« QIIK-1.1 3HaeT OCHOBHBIE MTOJIOKEHUA W KOHLEINH B 001aCTH MaTEMATUYECKHUX U ecTe-
CTBEHHBIX HAYK; 3HAET OCHOBHYIO TEPMHUHOIOTHIO
* OIIK-1.2 ¥YMeer ocyliecTBaAT, NEPBUUYHBIH cOOp M aHaIU3 MaTepuasna, HHTEPIPETUpO-
BATh Pa3/IM4YHbIC MATEMAaTHYECKUE OOBEKThHI
* OIIK-1.3 Umeer npakTuyecKkuil onbIT paboThl ¢ PEIICHUEM CTaHAAPTHBIX MaTeMaTHye-
CKHX 3a/1a4 ¥ IPUMEHSET ero B npo(eCCUOHANLHON AesITEIbHOCTH
OIIK-2. CnocobeH NpuMEHSITh KOMIIBIOTEPHBIE/CYNIEPKOMIBLIOTEPHBIE METO/bI, COBPEMEHHOE
nporpaMMHoe obecreueHue, B TOM HYUCIIe OTEYECTBEHHOTO IPOUCXOKIACHHS, T PELIEHHUs 3a1a4
npodecCHOHANBLHOMN AeSITEIbHOCTH.
¢ OIIK-2.1 3HaeT OCHOBHbIE [TOJIOKEHUS M KOHLEMNLHMH B 001aCTH NPOrpaMMUpPOBaHMs, ap-
XUTEKTYpY SA3bIKOB MPOrPaMMHPOBAHHSA, 3HAET OCHOBHYIO TEPMUHOJIOTHIO, 3HAKOM C CO-
nepxanuem Exnnnoro Peectpa Poccuiickux nporpamm
¢ OIIK-2.2 Ymeer aHanu3upoBaTh TUIOBbIE 3bIKK IPOrPAMMHUPOBAHUS, COCTABIIAThL MPO-
rpaMMbl
¢ OIIK-2.3 Umeer npakTHYECKHH ONBIT PELICHUS 3a/a4 aHallN3a, UHTErpalul pasInyHbIX
THIIOB IIPOrPAMMHOr0 o0ecreueH s
OIIK-3. Crocoben k pa3paboTke aJrOpUTMHYECKHUX U IPOrPAaMMHBIX pellieHuil B 001acTH CH-
CTEMHOr0 M NPUKJIAJHOTO MPOrpaMMHPOBAHUS, MATEMATUYECKUX, HH)OPMALIMOHHBIX U UMMTA-
LIMOHHBIX MOJIejIe, CO3AaHuI0 HH(OPMALIMOHHBIX PECYPCOB I100abHBIX ceTel, o0pa3oBaTels-
HOTO KOHTEHTA, NPUKIAAHBIX 0a3 AaHHBIX, TECTOB M CPEJACTB TECTUPOBAHHS CUCTEM M CPEICTB
HA COOTBETCTBUE CTAHJAPTaM H UCXOJHBIM TPEOOBaHUSAM.



OI1K-3.1 3naer MeTOB!I TEOPHU AITOPUTMOB, METO/IbI CUCTEMHOTO M IIPHUKIIAHOIO MPO-
I'PaMMHUPOBAHHUSA, OCHOBHBIE MMOJIOKEHHA U KOHLENIMH B 00J1aCTH MAaTeMaTU4EeCKUX, UH-
(hopMaLIMOHHBIX U UMUTALMOHHBIX MOJENEH

* OIIK-3.2 YMeer COOTHOCUTh 3HAHUS B 00JIACTM NPOrpaMMHPOBAHUSA, MHTEPHPETALIAIO
HNPOYMTAHHOTO, ONPEACIATh U cO37aBaTh MHGOPMALMOHHBIE PECYPChbl I100AIbHBIX Ce-
Te#, 00pa30BaTEILHOIO KOHTEHTA, CPEACTB TECTUPOBAHUS CUCTEM

e OIIK-3.3 Mmeer npakTHYECKUI OMBIT NPUMEHEHHs pa3pabOTKu nNporpaMmMHOro odecre-
YeHUS

OIIK-6. CnnocobeH noHuMaTh NPUHLUIELI PabOThI COBPEMEHHBIX HH(POPMALIMOHHBIX TEXHOJIOTHH
U UCINOIB30BaTh UX /1A pelueHus 3a1a4 npoecCHoHaNbHON AesTeNbHOCTH.

* OIIK-6.1 3naer 6a30oBble NPUHLMIIL HU(PPOBLIX TEXHOJOTUH U METOA0B, HEOOXOAUMBIX
B Ipo(ecCHOHANBHON AeATeIbHOCTH B 00JacTH PyHAaMEeHTaNbHON HH(POPMATHKN U HUH-
(hopMaLMOHHBIX TEXHOJIOTHH AJIsi: U3YUEHUs U MOJEIUpOBaHUs 00BEKTOB npodeccuo-
HaIBHOM JIEATENLHOCTH, aHAJIU3A JAHHBIX, PeIcTaBieHus uudopmanuu u np.

* OIIK-6.2 Ymeer npumMeHsTh HEO0X0UMbIE B IPOGECCHOHANBHON AEATEILHOCTH HU(PPO-
BbI€ TEXHOJOTUH U METO/b! B 0bnacTu GyHjaMeHTalIbHOH HHOPMAaTHKU U nH(pOpMaLu-
OHHBIX TEXHOJIOTUH JUIS: H3YYEHHS U MOJEIMPOBaHHUS 00BEKTOB NpodecCHOHANIBLHON fe-
ATEIHOCTH, aHAIU3a JAaHHbIX, IPEACTABICHU UH(OPMaLUU U TIp.

* OIIK-6.3 Banajgeer He0OX0AMMBIMH B IPO(ECCHOHATIBHON IEATENILHOCTH TEXHOIOTUAMHU
1 METOJaMHu B 001acTH ()yHJaMEHTAIbHONM HH(OPMATHKH U HH(POPMALIMOHHBIX TEXHOIO-
THH U1 U3YUEHUST U MOJEIMPOBaHHs 00BEKTOB NpodecCHOHAIBHOM ACATEIbHOCTH, aHa-
nM3a JaHHBIX, Hpe/cTaBiIeHus nHpopMauu u mp.

[1IK-1 Cnocoben paszpabaTbiBaTh U OTIAKUBATh NPOTPAMMHBIH KO

e [IK-1.1 3HaeT OCHOBBI NIPOrPAMMUPOBAHHS; COBPEMEHHBIE 00BEKTHO-OPHEHTHPOBAHHBIE
A3BIKM IIPOrPaMMHUPOBAHUSA; COBPEMEHHBIC CTPYKTYPHBIE S3BIKM IIPOIPaMMUPOBAHMUSA;
A3BIKH COBPEMEHHBIX OM3HEC-TTPUIIOKEHUH

e JIK-1.2 VYmMeer xoaupoBaTh Ha s3bIKaxX MPOrpaMMHPOBAHMS; TECTHPOBATb PE3YJIbTaTbl
KOJAUPOBaHHs

e [IK-1.3 Buageer naBblkamMu pa3paboTKH KoAa MH(OPMALMOHHOH CUCTEMbI; HaBbIKAMU
Bepudukanum kojga MHGOPMALMOHHOH CUCTEMBI

[1K-4 Cnocoben mpoBoauTs paboTsl 0 00pabOTKE M aHAIM3y HAay4YHO-TEXHUYECKONH uMH(popMa-
LIUH U pe3yJIbTaTOB MCCIIe10BaHUI

e [JIK-4.1 3naer OCHOBBI HAYYHO-UCCIIEOBATEILCKOM AeATENbHOCTH B 00acTH uHpopMma-
LIMOHHBIX TEXHOJOrUI, OCHOBHbIE METO/bl PEIICHUs MPUKIAJIHBIX 33/1a4, COBPEMEHHbBIE
METO/bl HH(POPMALMOHHBIX TEXHOIOTUH; NMPHHLIMIILI OCTPOEHHs HAy4YHOH paboThl, Me-
TO/IbI ¢OOpa ¥ aHaau3a MOJYyYEHHOr0 MaTepHana, Crnoco0bl apryMeHTaluu

o [IK-4.2 YMmeeT npuMEHATH MOIYUYEHHbIE 3HAHUSA 17151 PELICHUS CTaHJApTHBIX 3a/1a4 B 00-
nacTu HHOOPMALIMOHHBIX TEXHOIOTHH M B COOCTBEHHOH Hay4YHO-UCCIIE0BATENLCKOM Je-
ATEIBHOCTH

B pe3syabTate H3yYyeHUs JUCHMIUIHHBE CTYACHT J0JIKEH:

SHamv:

®  CHUHTaKCHC s3blKa nporpammupoBanus Julia B pamkax pemraembiX 3agad npodeccuoHanb-
HOM JIesATENBLHOCTH,

e  HEOOXOAMMBIH IS pelleHus 3a7ad NpoecCHOHAIBHON JeATENbHOCTH MaTeMaTHYECKUH
anmnapar, allrOpUTMUYECKHUE PELIeHUS;

Vmems:

®  [PHUMEHATH B IPOPECCHOHANBHON AEATEIbHOCTH s3bIK IporpaMmmuposanus Julia s pere-
HUS 3a/1a4 NPo(hecCHOHATLHON eATEIbHOCTH.

Bradems:

®  HAaBBIKAMH YCTAHOBKU ¥ IJIEMEHTAPHONH HACTPOHKM MHCTPYMEHTAPHUSA IS HCHONIb30BAHUSA

ero B npoeCCUOHAIBHOM JAEATEIILHOCTH.



4. O0beM IUCHUILTHHBI H BHIbI Y4eOHOUH padoThl
O6was TpyA0EMKOCTL AUCLUIUIMHBI COCTABIAET 3 3a4ETHBIX €UHHIIbL.

Bun yuebnoit pabotsl Bcero gacos Momyib
AyJIUTOpHBIE 3aHATHS (BCEro) 36 36
Jlexunu

[IpaxkTnueckue 3anstus (113)

Cemunaps!i (C)

JlaGoparopubie padoTsl (JIP) 36 36
CamocrosrenbHas padota (Bcero) 72 i
OO61mas Tpya0eMKOCTh 108 108
3auéTHBIX €IUHHAILL 3 3

5. Conepma}me JUCHUIIIINHBI
5.1. Copep:xanne pa3jieioB AHCHUILINHBI

Haumenoranue
Ne| paspena nucumminusl | Cozepxxanue pasjena
1 | Hayunoe e Julia. Ycranoska u nactpoiika. OCHOBHBIE IPHHLIMIILL.

[IPOrpaMMHUPOBAHUC HA | ¢  CTPYKTYpPhI TaHHBIX.

Julia

e  VYnpapisioiue CTPYKTYPHL
e  Jluneiinas anredpa.

e [I'paduxa B Julia.

e  OyHKIMH.

° Beenenune B Data Science.
e [IporHosupoBaHue.

5.2. Pazjeiipl JUCHUILIHH U BHABLI 3aHATHHA

[Tpaxt. | Jla6. Bceero

Ne HaumenoBanue pazaena gucuumuiuabl | Jlekn | 3aH. 34H. CPC | uac.
1 Hayunoe nporpammupoBanue Ha Julia 36 180 | 216

Bcero uacos 36 180 | 216
6. JlabopaTopHbIii NIPAKTHKYM
Ne paznena Tpynoémkoctsb
JMCLUILIMHbI HaumenoBanue nabopaTopHbIX padoT (vac.)
1 Julia. YcranoBka u Hactpoiika. OCHOBHBIE -+

[IPUHIIUITBL

1 CTpyKTypbl JaHHBIX -
1 Ynpasnsionue CTpyKTypbl -4
1 Jluneitnas anreOpa -+
1 I'padpuka B Julia 4
1 DOyHKIUH 6
| Beenenue B Data Science 6




| [Tporuo3upoBanue -+

Bcero gacos 36

7. llpakTHYecKHe 3aHATHS (CEMUHAPBHI)
He npenycmoTtpensi.

8. MaTEpHaﬂbHO-TEXHH‘leCKOG odecrneyeHue JHCHUITIJIMHDBI

KomnsloTepHsie (aucIuieiinbie) KJIacchl ¢ JOCTYNOM K ceTd MHTepHET M 3JeKTPOHHO-
obpa3oBaTesibHOM cpeie YHUBEPCUTETA [UIs BLITOJIHEHUS 00ydatomuMucs JadboparopHbix padboT
10 JIMCUUIUIMHE, [UIS IPOBEACHUS 00Y4aIOIUMHCS CaMOCTOATENILHON PadoThl U KOMITBIOTEPHOTO
TECTUPOBaHMs 00yUaroIMXcs (MpuU HEOOXOAUMOCTH).

9. UndpopmanuonHoe odecrneyeHue JMCHUNINHBI

IIporpammuoe obecneyeHue:

e OC Linux.

e  Oducneiii naker LibreOffice (muuensus MPL-2.0).

e IO ans mpocmotrpa ¢dopmara pdf (manpumep, evince (muuensuss GPL-2+ CC-BY-SA-
3.0)).

e  GNU Midnight Commander (muuensus GNU GPL 3).

e Julia (muuensus MIT).

e Jupyter (nmuuen3us BSD)

Ba3bl janHbIX, HHGOPMALHOHHO-CIIPABOYHbIE U IIOHCKOBbIE CHCTEMbI:

e  (Caiit bubnuorexu PY/IH http://lib.rudn.ru/.

e  Caiitr TYUC http://esystem.rudn.ru/.

e Julia 1.5 Documentation https://docs.julialang.org/en/v1/

10. YueOHo-MeTOoAMUYEeCKOE ofecnieyeHne TUCIUILINHBI
1 OcuoBnast nuteparypa:
—  Julia 1.5 Documentation.— 2020.— URL: https://docs.julialang.org/en/v1/.
—  Iwuugun A. B. SI3bIk mporpaMMupoBaHus MareMaTUueCckux Beluucienui Julia. ba-
30B0¢ pykoBoacTBo.— Hwxuuii Hosropoa: Huskeropoickuii rocyHuBEpPCHTET,
2016.— URL: http://www.lib.unn.ru/students/src/JULIA _tutorial.pdf
— Amnrontok B. A. SI3eik Julia kak uHcTpyMeHT MccnenoBarens.— M.: Ousuveckuit
(akynabrer MI'Y um. M. B. Jlomonocosa, 2019.— URL: https://cmp.phys.msu.ru/
sites/default/files/VA_Antonyk Julia 2019.pdf
2 JlononuuTtenbHas JUTEpATypa:
—  Okten G. First Semester in Numerical Analysis with Julia.— Florida State
University, 2019.— DOI: 10.33009/jul.
— Klok H., Nazarathy Y. Statistics with Julia: Fundamentals for Data Science,
Machine Learning and Artificial Intelligence.— 2020.— URL: https://
statisticswithjulia.org/.

11. MeToanueckue yKazaHus JJisi 00y4al0mMXcsl M0 0CBOSHHIO THCIIHILTHHBI

V4yeOHBIM IIAaHOM HAa HU3YUYCHHC TUCLHHUIUIHHbI OTBOAHUTCA OJHH CCMGCTp. B JUCLIHUITITHHE
MPEIYCMOTPEHBI KOHTAKTHBIE YaChl B BUJIE JIAOOPATOPHOrO NMpakTUKyMa. B TeueHue Mo1yss Bbl-
NOJIHAOTCS 1abopaTopHble paboThl, KOHTPOJIBHLIE MEPOIPUSATHSL.



11.1 MeToauueckune YKa3zaHud o caMoCTOATE/IbHOMY OCBOCHHUIO TEOPETHYECKOI'O
MaTepHaJa no JMCiuunjiInHe

TeopeTnueckuii Marepuan JUCHMIUIMHBI OXBATbIBACT TEMbl, yKazaHHbie B paszaeine 5.1

nporpammbl auciuminael. B TYUC (http://esystem.rudn.ru) mo temaM pa3MmerieHsl Mpe3eHTa-
UM METOJMYECKHE PEKOMEH/IAMH IO BBIMOIHEHHIO 331aHui J1abOpaTOPHOro NpakTUKyMa, BU-
Aeo-noscHeHusa. PekoMeHayeTcs 0 yKa3aHHBIM TEMaM TaKKe U3YyUUThb JIMTEPATYPY, YKa3aHHYIO
B n. 10 mporpammbl jpucuumiuHel U ydeOHo-meroguueckue Mmarepuanst B TYUC (http://
esystem.rudn.ru).

11.2 MeToanyeckue yKa3anusl Mo BbINOJHEHUIO J1a0opaTopHbIX padoT

3ananus 1o 1abopaTtopHbIM padoTaM BBINOMHAIOTCS MHAMBUIYAIBHO KaX/IbIM CTYJICHTOM B
JMCIUICHHBIX KiaccaX B COOTBETCTBUU C KaJCHIAPHBIM IUIAHOM M METOMYECKUMM YKa3a-
HUSIMHU T10 BBIMOJHEHUIO TaOOpAaTOPHBIX paboT MO AUCIUIUIHHE,

Yacte gabopaTtopHbIX paboT mpeaycMaTpuBaeT 3aJaHusl Ul MHAMBHIYaJIbHOH CaMOCTOsI-
TEJNBHOHN paboThl CTyIeHTa, 00s3aTEbHbIE 7151 BBIMOTHEHHUS.

Boimonnenue 3aganuit Ui caMOCTOSATENBLHOM paboThl MO3BOJISET CTYASHTY NPHOOPECTH J10-
MOJIHUTENIbHBIC HABBIKA U 3aKPENUTh 3HAHUA 110 U3YHAEMO# TeMe.

[To pesynbraTam BBIIOJIHEHUS KaX/10i 1a00paTopHOH paboThl CTYICHTOM FOTOBUTCS OTYET.
OTuéTBl B DIEKTPOHHOM BHJIE CHAIOTCS CTYJAEHTOM Ha IPOBEPKY 4Yepe3 COOTBETCTBYIOIIHE
pasaenst TYUC (http://esystem.rudn.ru).

Cpok cnaun ykasaH ais kaxaoi naboparopHoi pabotel. B ciayuae ciaun nabopaTopHoii He
B CPOK, TO cTaBuTCs He Oonee 50% oT MakcuManbHOro daia.

12. @oH/1 OLIEHOYHBIX CPEACTB /IJIsi IPOBeAeHHsI IPOMEKYTOYHOM aTTecTAlUuu
00y4aKOIIUXCH MO JUCHUILIMHE (MOTY/TI0)

®OC no aucuUIUIMHE NOPEICTABIEH B IPUIOKEHUHN K JIAHHOHU ITporpamMme.
[Tporpamma cocrasieHa B coorBeTcTBHHU ¢ Tpebosanusmu OC BO PY/1H.

Paszpaboryuxu

npodeccop xadenpbt

NIPUKIIAAHON HH(OPMATUKH

U TEOPUH BEPOSITHOCTEH, 1.().-M.H.

. C. Kyns6os

aoueHT Kadeapsl gt &

U TEOPUH BEPOSITHOCTEH, K.(.-M.H.

NPUKJIaHON HH(OPMATUKU r//{ '
/ £+ A. B. Koponbskosa

PykoBojiuTe/ib NporpaMmmbl }
3asenywmuii kadgeapoi / 1._._//

NPUKJIaHON HHPOPMATUKH U TEOPHH BEPOSTHOCTEH,

——

1.T.H, 1pod. |' K. E. Camyiinos
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@a.*qmbmem dJL{SHKO".MaHT&MQHIHIIBCKIL‘C U ecmecmeeHHblX HAVK

®OHJ] OLIEHOYHBIX CPE/JICTB

HaumenoBaHnue JUCHMILIHHbI
KOM]’lblOTeprIﬁ NPAKTHKYM 110 CTATUCTHYECKOMY dHAIU3Y NAHHBIX

Pexomenyercst 1151 HANIPABJIEHUS IOATOTOBKH
02.03.02 — dynnamenTanbHas UHGOpMATHKA U HH(OPMALIMOHHBIE TEXHOJIOTUN



ITacopt poHIA OLIEHOYHBIX CPEACTB N0 AMCHUILINHE

Jucnuniauna: KoMnsloTepHblii NPaKTHKYM 110 CTATHCTHYECKOMY AHAJIU3Y JAHHBIX
Hanpasienne: 02.03.02 — dynnamentanbuas nHdpopMaTuka 4 HHQOPMALIMOHHBIE TEX-
HOJIOrUH

Kontp

onupye
Kon MBI
KOHTPOJIUPYEMO | paszien Basbl
i komnereHuun | gucuu | Konrponupyemas rema banner | pasgen
WK €€ yacTtu IUTHHBl | JUCHMIUIMHEL Al.l Al.2 TEMBI a
YK-1; YK-12; Pl Julia. Ycranoska u 5 5 10 100
OIlIK-1; OIlK-2; HacTpoiika. OCHOBHbIE
OIIK-3; OIIK-6; MPUHITUITBI
TTR-13 R4 Pl CTpyKTypb! 1aHHBIX 5 5 10

P1 Ynpasnsione 5 5 10

CTPYKTYpBI

Pl JIuneiinas anredpa 5 5 10

Pl I'paduka B Julia 5 5 10

Bl OyHKIUH 10 10 20

Pl Beenenue B Data Science 10 10 20

P1 [TporuosupoBanue 5 5 10

Hroro: 50 50 100 100
Paznennr:

e  PIl: Hayunoe nporpammupoBaunue Ha Julia.

Dopmbl KOHTPOJIs1 YpoBHS ocBoenuss OOIL:

e Al.l: JlabopaTopubie paboTel. Beinonnenue.
e  Al.2: Jlabopatopubie padoTel. OTueT / 3amura paboTsl.



[Ipouecc usydyeHns AMCUMILIIMHBI HAOpaBieH Ha (OPMHUPOBAHHE CIEAYIOILIUX KOMIIETEH-
uuit: YK-1; YK-12; OIIK-1; OIIK-2; OIIK-3; OIIK-6; I1K-1; I1K-4

Paciundposka komnereHuuii
YK-1. Cnocoben ocymecTBiasTh MOMCK, KPUTHUECKUI aHaNU3 U CHHTE3 MHGOpMaLUH, IpUMe-
HSTb CUCTEMHBIH IMOAXO /IS PELIEHUS IOCTABICHHbIX 3a/1a4.

*  VYK-1.1 3naer npunnuns: cbopa, orbopa u 06001eHus HHGOPMALIMH, METOIUKH CHCTEM -
HOTO M0JX0/1a [yl pelieHus npogeccHOHaIbHBIX 3a1a4

*  VK-1.2 YMeer aHan3upoBaTh ¥ CUCTEMATU3UPOBATH PA3HOPOHBIE JAHHBIE, OIICHUBATh
3¢ deKTUBHOCTL NpoLEAyp aHalu3a npobiaeM U NPUHATUS PElIeHUN B NPOodecCHOHANb-
HOH IeSITENbHOCTH

* VYK-1.3 Brnageer HaBbIKaMu HAy4yHOI'0 MOUCKA M IIPAKTHYECKOH paboThl ¢ HHPOpMALHOH-
HBIMH UCTOYHHMKAMU; METOJAAMH IIPUHATUS PEILICHUN

YK-12. Cnocoben:

UCKaTb HY’KHbl€ UCTOYHHKHM MH(MOpPMALMU U JaHHBIC, BOCOPHHUMATh, aHAIH3UPOBATh, 3a[IOMH-
HaTh U NepeaaBaTh HHPOPMALHIO ¢ HCIOIb30BAHUEM LU(QPOBLIX CPEICTB, @ TAKKE C MOMOILBIO
QJITOPUTMOB I1pH PabOTe € MOIYYEHHBIMU U3 Pa3JIMYHBIX HCTOYHHKOB JaHHBIMHU C Lenblo dddek-
THBHOT'O UCIMONIB30BAHUSA MOTYUEHHON HHGOPMALMK AJIs PELLICHUS 3aa4;

IIPOBOJUTH OLEHKY MH(OPMALUH, €€ JOCTOBEPHOCTb, CTPOUTD JIOTMYECKHE YMO3AKIIIOUEHUS Ha
OCHOBaHHH MOCTYNAIOWINX HH(POPMALUU H JAHHBIX.

e VYK-12.1 Cnocoben: HcKaTh HY)KHbIE UCTOYHHKH MH(pOpPMALMH U JaHHbIE, BOCIPUHU-
MaTh, AaHAJIM3UPOBATH, 3aIOMUHATEL U NE€PEaBaTh HH(POPMALHMIO C UCIIOIB30BAHUEM LU (-
POBBIX CPEJCTB, @ TAKIKE C MOMOLLBLIO AJITOPUTMOB IIPHU PadOTE ¢ MOIYYEHHBIMU U3 pa3-
JAUYHBIX MCTOYHHMKOB JAHHBIMH C LENbI0 A(P(EKTHBHOrO HMCHONb30BAHUS I1OIyHYEHHON
uH(popMaLMY T PELIeHUs 3a/1a4; NPOBOAUTH OLEHKY MH(OPMALHU, €€ JOCTOBEPHOCTb,
CTPOUTD JIOTHYECKUE YMO3AKIIOYEHUs] HA OCHOBAHHH MOCTYMAIOMUX HH(POpMALUK U J1aH-
HBIX

OIIK-1. Cnocoben npumeHsTs (yHIaMEHTAIbHbIC 3HAHMS, MOJIY4YEHHbIE B 001acTH MaTeMaTH -
YECKUX H (WIH) ECTECTBEHHBIX HAyK, U HCIO/IB30BaTh UX B MPO(EeCCHOHAIBHON 1eATEIbHOCTH.

« QOIIK-1.1 3HaeT OCHOBHBIE [TOJIOKEHUA U KOHLIEIIINH B 001aCTH MAaTEMaTUYECKUX U ecTe-
CTBEHHBIX HAYK; 3HAET OCHOBHYIO TEPMHUHOIIOTHIO

¢ OIIK-1.2 Ymeer ocylLECTBIIATL IEPBUUHBIH COOP M aHaIM3 MaTepuana, HHTEPHIPETHPO-
BATh Pa3IM4HbIE MATEMAaTHYECKHE OOBEKTHI

* OIIK-1.3 UmeeT npakTUYECKUI OMNBIT padOThl C PELICHUEM CTAHAAPTHBIX MaTEMaTH4e-
CKHX 3a/1a4 ¥ IPUMEHSET €ro B NPOeCCUOHANLHON JeSITEIbHOCTH

OIIK-2. CnocobeH npuMeHATh KOMIIBIOTEPHBIE/CYNIEPKOMIBLIOTEPHBIE METO/bI, COBPEMEHHOE
NporpaMMHOE 00eCIEeYeHUE, B TOM YHCIIE OTEUECTBEHHOIO MIPOUCXOKACHUS, Ul PELLEHHs 3a1a4
npoeCCHOHATIBHOM 1EATEAbHOCTH.

* OIIK-2.1 3naer 0CHOBHBIE MOJIOKEHHUS U KOHLIENIINHU B 00J1aCTH NPOrpaMMHUPOBaHuUs, ap-
XUTEKTYPY SA3bIKOB IIPOrPaMMHPOBAHHS, 3HAET OCHOBHYIO TEPMUHOIOTHUIO, 3HAKOM C CO-
nepxanuem Enunoro Peectpa Poceniickux nporpamm

¢ OIIK-2.2 Ymeer aHaIM3UpOBaTh TUIOBBIE A3bIKH IPOTrPAMMHUPOBAHMS, COCTABIIAThL MPO-
rpaMMbl

*  OIIK-2.3 Umeer npakTUYECKUH ONBIT PELICHUS 3a/1a4 aHalIu3a, UHTErPalluu Pa3iuyHbIX
THIIOB IIPOTPAMMHOI0 00€CIeueHNs

OIIK-3. CnocobeH k pa3paboTke alrOpUTMHYECKUX M MPOrPpaMMHBIX pelleHHH B 00/1acTH CH-
CTEMHOI'0 M NPHUKIAJHOrO MPOrpaMMHPOBAHMS, MAaTEMAaTHYECKUX, HH(MOPMALIMOHHBIX U UMUTA-
LUOHHBIX MOJIeNeH, Co3AaHuI0 HH(POPMALIMOHHBIX PECYPCOB I100anbHbIX ceTel, oOpa3oBaTeis-
HOro KOHTEHTA, MPHKIAJAHbIX 0a3 JaHHBIX, TECTOB H CPEJICTB TECTUPOBAHMSA CUCTEM U CPE/ICTB
Ha COOTBETCTBUE CTAHAPTAM H UCXOJHBIM TPEOOBAHUSM.



OI1K-3.1 3naer MeTOB!I TEOPHU AITOPUTMOB, METO/IbI CUCTEMHOTO M IIPHUKIIAHOIO MPO-
I'PaMMMPOBAHUS, OCHOBHBIE TOJIO0KEHUS M KOHLENLUU B 00J1aCTH MaTeMaTHYeCKuX, UH-
(hopMaLIMOHHBIX U UMUTALMOHHBIX MOJENEH

OIlK-3.2 YMmeer COOTHOCUTb 3HAHHUS B 00JIACTM NPOrpaMMHPOBAHUSA, UHTEPHPETALIAIO
NPOYUTAHHOTO, ONPEAEIATh U CO3/aBaTh WH(POPMALUOHHBIE PECYpChl II00ANbHBIX Ce-
Te#, 00pa30BaTEILHOIO KOHTEHTA, CPEACTB TECTUPOBAHUS CUCTEM

OI1K-3.3 Mmeer npakTUYeCKHH ONBIT IPUMEHEHUsT pa3paboTKy MporpaMMHOro obecne-
YeHUs

OIIK-6. CnnocobeH noHuMaTh NPUHLUIELI PabOThI COBPEMEHHBIX HH(POPMALIMOHHBIX TEXHOJIOTHH
U MCIIONIBL30BATh UX IS PELIeHHs 3a/1a4 Npo(ecCHOHAIBHON AesITeIbHOCTH.

[K-1

OITK-6.1 3naer 6a30Bble NPUHIUILI HU(POBLIX TEXHOJIOIHMH U METOJO0B, HEOOXOAUMBIX
B Ipo(ecCHOHANBHON AeATeIbHOCTH B 00JacTH PyHAaMEeHTaNbHON HH(POPMATHKN U HUH-
(hopMaLMOHHBIX TEXHOJIOTHH AJIsi: U3YUEHUs U MOJEIUpOBaHUs 00BEKTOB npodeccuo-
Ha/IbHOM JEATEJIbHOCTH, aHAIM3A JaHHBIX, IPEACTaBICHH HH(OpPMALIMU U IIP.

OI1K-6.2 ¥YMeer npuMeHATh HEOOXOAMMBIE B IPO(ECCHOHANBHON ASATEILHOCTH HHPPO-
BbI€ TEXHOJOTUH U METO/b! B 0bnacTu GyHjaMeHTalIbHOH HHOPMAaTHKU U nH(pOpMaLu-
OHHBIX TEXHOJIOTUH JUIS: H3YYEHHS U MOJEIMPOBaHHUS 00BEKTOB NpodecCHOHANIBLHON fe-
ATE/IbHOCTH, aHA/IN3a JAAHHBIX, IPEACTABICHHA HH(DOPMALIUU U TIP.

OIIK-6.3 Bnageer HeOOXOUMBIMH B NMPO(PECCHOHAIBHON AEATEILHOCTH TEXHOIOTUAMHU
1 METOJaMHu B 001acTH ()yHJaMEHTAIbHONM HH(OPMATHKH U HH(POPMALIMOHHBIX TEXHOIO-
THH U1 U3YUEHUST U MOJEIMPOBaHHs 00BEKTOB NpodecCHOHAIBHOM ACATEIbHOCTH, aHa-
1132 JaHHBIX, Pe/CTaBIeHus nHpopmanuu 1 np.

CrnocobeH pa3pabaTbiBaTh M OTIAKUBATh POrPAMMHBIH KO

[1K-1.1 3HaeT 0CHOBBI IPOrPAMMUPOBAHHS; COBPEMEHHBIE 0ObEKTHO-OPUEHTUPOBAHHbBIE
A3bIKM [IPOTPAMMHUPOBAHUS;, COBPEMEHHBIC CTPYKTYPHBIE SI3bIKM HPOrpaMMHMPOBAHMUSA;
A3BIKH COBPEMEHHBIX OM3HEC-TTPUIIOKEHUH

[1IK-1.2 ¥MmeeT xoaupoBaTh Ha fA3bIKaX NPOrPaMMHUPOBAHUSA; TECTUPOBATL PE3YJILTAThI
KOJIMPOBAHUS

[1K-1.3 Bnazneer HaBblkamMH pa3paboTKu Koja MH(POPMALMOHHON CHCTEMBI; HaBbIKAMHU
Bepudukanum kojga MHGOPMALMOHHOH CUCTEMBI

[1K-4 Cnocoben mpoBoauTs paboTsl 0 00pabOTKE M aHAIM3y HAay4YHO-TEXHUYECKONH uMH(popMa-
LUH U pe3yJIbTaTOB UCCIIe10BaHUH

[1K-4.1 3HaeT OCHOBBI Hay4YHO-HCCIEA0BATENBCKOH JEATENBHOCTH B 0OsacTi uH(popma-
LIMOHHBIX TEXHOJIOTHI, OCHOBHBIE METO/bl PELICHHUs MPHUKIAJHBIX 3a/a4, COBPEMEHHBIE
METO/bl HH(POPMALMOHHBIX TEXHOIOTUH; NMPHHLIMIILI OCTPOEHHs HAy4YHOH paboThl, Me-
TO/b! cOOpa M aHa/IM3a NOIYYEHHOr0 MaTepuaa, crnocodbl apryMeHTaluu

[1K-4.2 ¥YMeeT npUMeHATh MOJyUYEHHbIE 3HAHUS [UIsl PELLEHHUS CTaHAapTHBIX 3a/a4 B 00-
nacTu HHOOPMALIMOHHBIX TEXHOIOTHH M B COOCTBEHHOH Hay4YHO-UCCIIE0BATENLCKOM Je-
ATEIBHOCTH



banibHO-peHTHHIOBAasl CUCTEMA OLCHKH YPOBHS 3HAHUU

CBoaHAA OLEHOYHAA TAOJHIA JHCHHUILIHHBI

banne
bamner | pasnen
Paznen Tema Al.l Al.2 TEMBI a
P1 Julia. Ycranoeka u HacTpoiika. 5 5 10 100
OCHOBHBIE PUHITUITBI

P1 CTpyKTyphl JaHHBIX 5 5 10

P1 Ynpasnsioue CTpyKTypbl 5 5 10

P1 Jluneiinas anredpa 5 5 10

Pl I'paduxa B Julia 5 5 10

Pl DOyHKIMK 10 10 20

Pl Beeneunne B Data Science 10 10 20

P1 [IporuosupoBanue 5 5 10

Hroro: 50 50 100 100

Pasznensr:

e Pl: Hayunoe nporpammupoBanue Ha Julia.

AKTHBHOCTH:

e Al.l: JlabopaTopubie pa0oTel. BeinonHenue.

e Al.2: Jlaboparopubie paboThl. 3aluTta paboThl.

Tabauua coorsercTBHs 0AJLIOB M OLEHOK

Bamner Tpaguuuonnsie oneHku B | bayuiel ais nepeBoaa Ouenk | OueHkn

BPC PD OLICHOK u ECTS

86100 5 95-100 5+ A
86-94 B

69-85 4 69-85 -+ C

51-68 3 61-68 3+ D
51-60 3 E

0-50 2 31-50 2% FX
0-30 2 F

IIpaBuia npumenenusi BPC

e  Paznen (tema) yueOHONH NMCHMIUIMHBI CUUTAIOTCSI OCBOEHHBIMHU, €C/IH CTYeHT Habpan 0o-
aee 50% oT BO3MOXKHOT0 uKciia 0aIIoB 110 TOMY paszeny (Teme).

e  CryaeHT He MOKET ObITh ATTECTOBAH 10 JIMCHUILIMHE, €C/IH OH HE OCBOWJI BCE TEMBI M Pa3-
A€JIbl IACUMILINHBI, YKA3aHHbIE B CBOJAHON OLIEHOYHON Ta0JIMIIe JUCIUILIAHBIL.

e [lo pemenuto npenogaBarens U ¢ COrNacHus CTyI€HTOB, HE OCBOUBLIMX OT/EIbHBIE pa3/ieiibl
(TeMbl) M3y4YaeMOW JIMCLUIUIMHBI, B TEYEHUE Y4YEOHOIro CeMecTpa MOryT ObITh MOBTOPHO



MPOBEICHBI MEPOIPUATHUS TEKYIIEro KOHTPOJIS YCHEBAEMOCTH WM BBIJAHbI JOTIOJIHUTENb-
Hble yueOHbIe 3aJaHus 110 ITUM TeMaM uid paszzgenaM. [lpu aTom cryseHTam 3a JaHHYIO pa-
00Ty 3acUMTBIBAETCS MUHUMAIBHO BO3MOXKHBIM mosoxkuTenbHblii 0amn (51% ot maxcu-
MaJIbHOTO Dasuia).

[Tpu BBIMONHEHUH CTYAEHTOM JONOIHHUTENBHLIX Y4eOHBIX 3aJJaHUH WIH MOBTOPHOrO MpO-
XOXKJICHUS MEPOIPHUATUI TEKYLIETO KOHTPOJIS IMOJIyYeHHbIE UM Oajibl 3aCYUTHIBAIOTCS 3a
KOHKpeTHbIe TeMbl. VITorosasi cymma 0ajjioB He MOKET [PEBBIIATE MAKCUMAJILHOTO KOJIH-
uecTBa 0AJUIOB, YCTAHOBIICHHOTO 110 JAHHBIM TEMaM.

['paduk nposeneHus MEPONIPHATHH TEKYLIETO KOHTPOIIA yCHEBAEMOCTH (POPMUPYETCH B CO-
OTBETCTBHUU C KallGHJAPHBIM IJ1aHOM Kypca. CTyeHThl 00s3aHbl CIaBaTh BCE 3a/laHHsS B
CPOKH, YCTAHOBJIEHHBIE [IPENO/IaBATEIIEM.

Bpemsi, KOTOpo€ OTBOJUTCS CTYJICHTY HA BBIMOJIHEHUE MEPONPHATHI TEKYIIEro KOHTPOIS
yCIIEBAeMOCTH, yCTaHaBIMBaeTcs npernogapareneM. [lo 3apepiienun oTBeI€HHOTO BpeMEHN
CTYIEHT JOJDKEH ciaTh paboTy NpernoaBaTeliio, BHE 3aBUCUMOCTH OT TOr'0, 3aBepIlieHa OHa
WJIH HET.

Hcnonb3oBanne UCTOYHUKOB (B TOM YMCIIE KOHCIIEKTOB JIEKIUH, METOAMYECKUX YKa3aHUH
n nabopatopHbix padoT) BO BpeMsi BBLIIMOJIHEHHUS KOHTPOJIBHBIX MEPONPHUATHH BO3MOKHO
TOJBLKO € pa3pelleHust perno/iaBaTes.

OTtcpouka B HNPOXOKACHUM MEPONPHUATHH TEKYIIEro KOHTPOJS YCHEBAEMOCTH CUUTACTCA
YBAXKHUTEILHOHN TOJIBLKO B cilyyae 0OJIe3HH CTYJEHTA, YTO NOATBEPIKIACTCS HATUYUEM Y HETO
MEULIMHCKON CrpaBky, 3aBepeHHOM kpyrnoi newarsio KLl PYJIH, npenocrasnsemoi
NPEernoaBaTesio He M03/Hee JIBYX HeJlelb 110cJie BhI310poBIeHHs. B aTom ciyuae BrinonHe-
HHUE KOHTPOJIBHBIX MEPOIIPHUATHII OCYIIECTBISETCS MOCTIE BBI3/JOPOBICHUS CTY/ICHTA B CPOK,
Ha3HAYEHHBLIN NpernojasaTenieM. B mpoTUBHOM cilyyae OTCYTCTBHE CTYJEHTa Ha KOHTPOJIb-
HOM MEPOIIPHUATHU IIPU3HACTCS HEYBAKUTEIIBHBIM.

Eciu B utore 3a cemectp cryaent noayqun 0-50 6anios, To cTyAeHTy paspeluaercs 1000p
HeobOxoaumoro (10 51) konuuecTBa 6aI0B MyTEM OBTOPHOTO OIHOPA30BOT0 BHINOIHEHHS
NPEAYCMOTPEHHBIX KOHTPOJIBHBIX MEPONPUATHIH, IIPU 3TOM [0 YCMOTPEHMIO TperojiaBaTe-
sl QHHYJIUPYIOTCSI COOTBETCTBYIOLIHE Mpebliylue pe3ynbrathl. JINKBuaanus 3a10/KeH-
HOCTE# [TPOBOUTCS B CPOKH, COTTTACOBAHHBIE C JIEKAHATOM.



IIpumepHbIi nepeYyeHb OLEHOYHbIX CPEICTB
o DTUCHHUIIIIHHE KOMHbi{)TeprIﬁ NPaKTHKYM IO CTATHCTUYECKOMY aHAIM3Y JaHHBIX

AyauTopHasi pabora

HaumenoBaunue
OLIEHOYHOTO CPe/CTBa

Kpatkas xapakrepucTuka
OLIEHOYHOT'O CPEACTBA

ITpencrasnenue
OIICHOYHOT'O CPEJICTBA B
tdonne

JIabopatopuas pabora

Cucrema npakTHYECKUX 3adaHUH,
HaIpPaBIEHHBIX HA (JopMHUpOBaHUE
NPaKTHYECKUX HABBIKOB Y
oOyuarommxcs

@DoH/| IpaKTUYECKUX
3alaHHNA

CamocrosiTesibHas padoTa

HanmenoBaune
OIIEHOYHOT'O CPEACTBA

Kpatkas xapakrepuctuka
OLIEHOYHOTO CPEJICTBA

[IpencraBnenue
OLICHOYHOTO CPEJICTBA B

thoume

[Moaroroska oT4eTOB 110
pe3yibTaTaM BLIIOIHEHUS
nabopaTtopHeIX paboT

dopma npoBepKu KauecTna
BBIITOJIHEHUS CTYICHTaAMH
nabopaTopHbix paboT B
COOTBETCTBUU C YTBEPIKICHHOI
nporpaMMoit

(I)OH,[[ npalcmqecmx
3aJaHuil

VY4eOHBIM IIaHOM HAa U3Yy4E€HHE AMCLMILUIMHBI OTBOJAMUTCA OJMH MOAYIb. B nucuunauHe
Npe1yCMOTPEH KOHTAKTHBIE Yachl B (opMe 1abopaTopHOro NpakTHKyMa, KOHTPOJIbHBIE MEPO-
HOPUATHS [0 IPOBEPKE OTHETOB 110 J1abopaTOpPHBIM padoTaM, MOATOTOBKA U MPE3EHTALMs J0KIa-
Ja, NOArOTOBKA M MPE3eHTALUs IPYNIIOBOrO NPOEKTa, MOATOTOBKA U NPE3EHTALUs UHAUBUAYAlb-

HOro npoekta. OLeHKa CTaBUTCS 110 pe3yiIbTaTaM paboThl B CEMECTpE.

OHEHHBaHHC pPE3YIbTATOB OCBOCHHUA OUCHHUIIIHHBLL TNPOU3ZBOAUTCA B COOTBETCTBHHU C

00aBHO-PEHTHHIOBOM CUCTEMOIA.




Kpurepuu oueHKH Mo JTUCHHUILIMHE

95-100 0a/L10B:

[IOJIHOE U CBOCBPEMEHHOE BBIMOJIHEHHE Ha BBICOKOM YPOBHE J1abopaTOpHbIX paboT ¢
odopmaeHHEeM OTYETOB, YCIEIIHOE MPOXOXKIAEHUE KOHTPOJIBHBIX MEpPONPUSTHH, IMpery-
CMOTPEHHBIX NPOrpaMMoOH Kypca;

CHCTEMATU3MPOBAHHOE, IITyOOKOE U MOJHOE OCBOCHME HABLIKOB W KOMIIETEHI[UH IO BCEM
paszenaM nporpaMMbl JUCLIMILUIMHEL;

UCNOJIb30BAHHE HAYYHOH TEPMHHOJIOTUH, CTUIMCTUHYECKH IPAMOTHOE, JIOTHYECKHU [TPAaBUIIb-
HOE U3J10XKEHHE OTBETOB HA BONPOCH], YMEHHUE JiejaTh 000CHOBAHHbBIE BBIBO/IbI;
Oe3ynpeuHoe B/IaJeHHAE MPOrpaMMHbBIM oOecrieueHem, ymeHue 23(hHEKTUBHO UCIIONB30BATh
€ro B MOCTAHOBKE U PELICHUN HAYYHBIX U NPO(ecCHOHANbHBIX 3a/1au;

BBIPA’KE€HHAs! CIIOCOOHOCTH CaMOCTOATENLHO U TBOPYECKH PeIlaTh MIOCTABICHHBIE 3a/1a4u;
MOJHAs CaMOCTOATENLHOCTh M TBOPYECKHH MOAXOA MPH MIIOKEHUMM MaTepuana 1o Ipo-
rpamMme QUCLUIUINHEL,

NOJIHOE U II1y0OKOE YCBOEHHE OCHOBHOM M JIONOJIHUTEIBLHON JINTEpaTyphbl, PEKOMEH I0OBAH -
HOM NpOrpaMMoil JUCHUIIMHB] U IIPENoAaBaTeIeM.

8694 6as11a:

[OJHOE M CBOEBPEMEHHOE BBINOJIHEHHE HAa XOPOLIEM YpPOBHE 1abOpaTOpHbIX padoT ¢
0(hOpMIIEHHEM OTYETOB, YCICIIHOE MPOXONKIACHHUE KOHTPOJIBLHBIX MEpPONpPUATHIi, npeny-
CMOTPEHHBIX MIPOrpaMMoOi Kypca;

CHCTEMaTH3MPOBAHHOE, IIIyDOKOE U MOIHOE OCBOCHHE HABBIKOB M KOMIIETEHLMI 10 BCEM
paszenam nporpaMmbl JUCITUILINHBL;

HCHOJIb30BAHHE HAYYHOM TEPMHHOJIOTUH, CTUIHCTUYECKH IPAMOTHOE, JIOTUYECKH IIPABUIb-
HOE M3/103KEHUE OTBETA HA BOIPOCHI, YMEHHE J1€1aTh 0OOCHOBAHHBIE BbIBObI;

Xopollee BiaJeHHe NPorpaMMHbIM oOecredeHueM, yMeHue 3(P(PEeKTUBHO HCI0JIb30BATh €r0
B [IOCTAHOBKE M PELIEHHU HAYYHBIX U NPOQECCHOHANBHBIX 3a1a4;

CroCcOOHOCTh CaMOCTOSTENIBHO PELIATh MOCTABICHHBIE 3aJa4d B HECTAHIAPTHBIX MPOU3-
BOJICTBEHHBIX CUTYaLUsX;

YCBOEHHME OCHOBHOW M JONOJHHUTENBHOM JIMTEPATYPbl, HOPMATUBHBIX M 3aKOHOAATENbHbIX
aKTOB, PEKOMEH/10BAHHBIX MPOrPAMMO JUCLUILUINHBI U IPENOAABATENEM.

69-85 0a.110B:

CBOEBPEMEHHOE BbLIMOIHEHHE HAa XOPOLIEM YpOBHE 1ab0OpaTopHbIX paboT ¢ odopmieHHeM
OTYETOB, POXOXKAEHUE KOHTPOIbHBIX MEPOIIPUATHIL, IPELYCMOTPEHHBIX IPOrPAMMOIL Kyp-
ca;
XOpOILUil YPOBEHb KY/IbTYpPbl HCIIOJIHEHUS J1aDOPAaTOPHBIX paboT;

CHCTEMAaTH3MPOBAHHOE U IMOJHOE OCBOCHUE HABLIKOB M KOMIIETEHLMH MO BCEM pasjenam
NpOrpamMmbl AUCLUIIIUHBL;

BJIQJICHHE [TPOrPAMMHbIM 00eCIeYeHUEM, YMEHHUE UCIIO/Ib30BaTh €0 B IIOCTAHOBKE U pellie-
HUM HaY4HBIX M IPO(ECCHOHAIIbHBIX 3a/1a4;

CHOCOOHOCTh CAMOCTOSTEIBHO PEIIATh MPOOIEMbl B PAMKAX POrPaMMbl JAHCLHUILINHbL;

YCBOEHHME OCHOBHOM JIMTEPATYPHI;

51-68 0a.110B:

BBINO/IHEHHE HA YJAOBIETBOPUTEILHOM YPOBHE 1a00paTOpHBIX paboT ¢ OPOPMIEHHEM OTHE-
TOB, IPOXOKACHUE KOHTPOJIbHBIX MEPOITPHATHUIL, IPETYyCMOTPEHHBIX IPOrPAMMOIi Kypca;



CHCTEMaTH3MPOBAHHOE U IMOJIHOE OCBOCHUE HABBIKOB M KOMIIECTEHLMIH MO BCEM pasjeiam
IPOrpaMMbl JUCLUILIAHBI;

yJOBIIETBOPHTENILHOE BIIAJICHUE NIPOrPaMMHBIM 00ECIICYEHHEM, YMEHUE MCIIOJIb30BATh €ro
B IOCTAHOBKE U PELIEHUH HayYHbIX U NPO(ECCHOHATBHBIX 3a7au;

CrocoOHOCTH penaTh NPodIeMbl B paMKax NIpOrpaMMbl JUCLIUITINHEL;
YJIOBIETBOPHTEIBHOE YCBOCHHE OCHOBHOM JIMTEPATYPbI;

31-50 6au108 — HE 3AUYTEHO:

HE BBIIIOJIHEHNE, HECBOEBPEMEHHOE BbIIIOJHEHUE MJIM BBINOJIHEHUE HA HEY/IOBJIETBOPUTENb-
HOM ypOBHE J1a00paTOPHBIX paboT, HE MPOXOKAECHHUE KOHTPOIIbHBIX MEPONPUATHIH, IIpedy-
CMOTPEHHBIX [IPOrpaMMoil Kypca;

HEI0CTATOYHO IMOJIHbIH 00bEM HABBIKOB M KOMIIETEHLIMU B PAMKAX MPOrpaMMbl JHCLIUILIN -
HBI;
HEYMEHHUE UCII0Ib30BaTh B NPAKTUYECKOH AEATEIbHOCTH HAYYHOH TEPMUHOIOIHH, U3I0KE-
HHE OTBETA HA BOMPOCHI C CYLIECTBEHHBIMU CTUIIHCTHYECKUMH U JIOTHYECKMMHU OLIHOKaMu;
cnaboe BIAACHUE MPOrPAMMHBIM 00ECIECUYEHUEM IO pasjienaM NporpaMmMbl JHCLHILUIMHBL
HEKOMIIETEHTHOCTD B PELICHUM CTAaHJaPTHBIX (THUIIOBBIX) IPOU3BOACTBEHHBIX 3a1a4;
CrocoOHOCTh pellaTh NPOOIEMb] B PAMKAX NPOrpaMMbl AUCLUILIMHBI;

YJIOBIETBOPUTEILHOE YCBOEHUE OCHOBHOM JIMTEPATYPbL;

0-30 6a/10B — HE 3AUTEHO:

OTCYTCTBHEC yMBHHﬁ, HABBLIKOB, 3HAHUN U KOMIIETEHIIMH B paMKax NporpamMmbl JUCIIHATIIIN -
HBI,

?
HEBBINIOJIHEHHE J1a0OPaTOPHbIX 3aJaHUM, HE IPOXOKIACHUE KOHTPOIBHBIX MEPONPUATHIA,
MpEAyCMOTPEHHbIX IPOrPAMMOi Kypca; 0TKa3 OT OTBETOB 10 IPOrPAMME JAUCLHILUIHHBI;

UTHOPUPOBAHUE 3aHATUN MO JUCLUILIUHE 110 HEYBAKUTEIbHON MIPUYHHE.



@oHa NpakTH4YeCKHUX (J1a00pPaTOPHBIX) 3aJaHUI
110 JUCLHILIITHHE KOMHbl{)TeprIﬁ MPAKTHKYM IO CTATHCTHYCCKOMY aHAalIH3y JaHHBIX

[Tpennaratorest k BoinonHeHuto 8 naboparopubix padoT. OTuérsl 1o nabopaTopHLIM pa-
0oTaMm BBINOJIHAIOTCA CTYJEHTOM CAMOCTOSTENBHO, HAa JA0OPAaTOPHOM 3aHATHU CTYJEHT MOKET
NOJYYUTh KOHCYJIBTALMI0 U METOJAMYECKHE yKa3aHHs OT MPEro/iaBaTens.

JlaGoparopuas padora Ne 1. Julia, Jupyter. YcranoBka u nacrpoiika

[Toaroroska pabouero npocrpaHcTBa M HMHCTPYMEHTapHs 18 paboTbl € SA3BIKOM IPO-
rpammupoBanus Julia B cpeae Jupyter. U3yuenue ocHoB cuHTakcuca Julia Ha npocreifmmx
HNpUMEpax.

JlaGoparopnas padora Ne 2. CTpyKTYpbI JaHHbIX
W3ydenue cTpyKTyp JaHHBIX, peaaH30BaHHbIX B Julia: KOpTEKH, CTPOKH, MHOKECTBA,
MaCCHUBBL.

Jlaboparopunas padora Ne 3. Vnpas.isiomue CTpyKTypbl
[Tpumenenue ynpapiasionuxX CTPYKTYp M CTOPOHHMX M1 Julia makeToB i pelieHus
3aJa4 JIMHEHHOM anreOpsl U paboThl ¢ MATPULIAMH.

JlaGoparopnas padora Ne 4. JIluneiinas anredpa
Paz0op pemeHuil craHjapTHbIX 3agad JUHEHHOH anredpbl cpeiactBamu s3bika Julia.
Bekropsl. Matpuusl. OcHOBBI TMHENHHOM anredpsl. @akTopu3anus MaTpull.

JlaGoparopuas padora Ne 5. I'paduxa B Julia.
[Ipocreiimas rpaduka. Tpéxmepnas rpaduxa. Cratuctuueckas rpaduka. Murepaktus-
Hast rpaduka.

Jlaboparopunas padora Ne 6. DyHKkuHH.
ITpocteie GyHkuuu. MuoxkecrBeHHas aucneryepusanus. ONTHMH3ALUS TPOU3BOAUTEND-
HOCTH.

JlaGoparopnas padora Ne 7. Beeaenue B Data Science.
®opmartel xpanenus qanubix. DataFrames. Busyanuszanusa. Knacrepusarus.

JlaGoparopnas padora Ne 8. [Ipornosuposanue.
[TocTpoenue mporHo3HbIX Mojenell Ha OCHOBE PErpeccui.

Metoauueckue YKa3aHud [0 BLINOJTHEHH IO Jlaﬁopa“ropnblx paﬁo'r

[Mopsinok BbINOIHEeHMs! J1a00paTOPHOIi padoThl 3aK/II04aeTes B ClelyoLeM:

e  O3HaKOMUTBLCSA C pa3jesiaMi METOAMUYECKUX yKa3aHUH K 1abopaTopHoii pabdore.
e  BrInonHUTh 3a1aHud 1a0opaTopHOd paboThI.

e  CocraBUTb OTUET.

OT4éT 10/1KeH CoAepKaTh CJIeyIolue pas/ieibl:
®  TUTYJbHBIN JIMCT C YKa3aHHEeM HoMepa nabopaTopHoii padotel 1 ®UO crynenra;
e  (HopMyIHPOBKY 3ajaHusi pabOThI;
®  ONHCAHHUE BBINOJHEHUS 3aJaHUA:
—  1noapoOHOe MOSICHEHHE BBINOIHAEMbBIX B COOTBETCTBHHU C 3aJaHUEM JEHCTBHIA;
—  CKpUHIIOTHI (CHUMKH JKpaHa), (PUKCUPYIOLHE BBINTOJIHEHUE 1abopaTOpHOH paboThl;



—  JUCTUHTH (MCXOJHBIH KOJ) MPOrpaMM U pe3yibTaThl €r0 BITOJIHEHUS;
®  BBIBOJbI, COIJIACOBAHHLIE C 3aaHUEM PaboThI.

Kpurepuu ouenku
OuenuBaeTcs MOJIHOTA U KOPPEKTHOCTH BBINOIHEHUS PaboThl, 0QOPMIIEHHE PE3yJIbTAaTOB,
[OJIHOTA MOSICHEHUH 10 BBINOJIHEHHIO 3a1aHUI U OTBETOB Ha KOHTPOJILHBIE BOMPOCHI, €CIH ITO

HPEeyCMOTPEHO 3a1aHHEM.



