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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.

[IpexmecTByonue u nocjeayonye JHCHHILIMHBL, HANPaB/IeHHbIe HA opMupoBaHue
KOMIIETEeH U H
yHuHepC(l’?beIe KO,M.’TQFHGHL;HL{

Hlndp u

HAUMCHOBAHHE HDCJ{Cny[OU.lHC JHUCHHITIIHHEI
KOMIETEHIHH [MpenmecTpylomue JHCLHHILTHHBL (rpyns! AUCLIHILIHH)
YK-12 Maremaruueckas JIOrMKa -

BBenenue B HayuHoe nporpaMMupoBaHue /
Jlornueckoe nporpaMMupOBaHUE

ObwenpogheccuonanbHvle KomnemeHyu

lugp u
HAHMEHOBaHHE TTocienyiomue JUCLHUILIHHBL
KOMIIECTEHIIHH IpeaiecTByOWMEe JUCLUILTHHBL (rpynmbl AHCLMILIHH)

OIlK-1; OTIK-2; | BBeaeHue B HAy4HOE MPOrpaMMUpPOBAHHE/ -
OIIK-3; OIIK-4; | Jlornueckoe nporpaMMHUpOBaHUE,

OIIK-5; OIIK-8; Marematiueckoe MOICTUPOBAHUE,

mojyJib « Hayunble ucciegoBanus B 001acTu
MH(POKOMMYHUKALUID,

Moy b «HayuHble uccienoBanus B 00nacTu
MATEMATHUYECKOTO MOJEITMPOBAHHUS,
YHCIIEHHBIX METO/IOB 1 KOMILIEKCOB
IpOrpamMmm»

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

Mudp u

HaAHMCHOBAaHHC HOCJ[C,{[yK‘]].L[HC JAHUCHHILIHHBI
KOMIICTCHIIHH Hpeﬂl].lCCTByI{J].LlHC JAUCHHILIMHBI (l"py[lilbl HHCHHI]JIHH)
[K-1; TIK-4 BBenenue B HayuHOe IporpaMMHpoBaHue/ -

Jlornyeckoe nporpaMMHUpoOBaHue,
MaremaTHueckoe MOIEIUPOBaHHE,

mMoayJib «Hayunble uccienoBanus B 001acTu
MH(POKOMMYHUKALI,

Moy «HayuHbie uccienoBanus B 00J1acTu
MaTEeMaTU4eCKOr0 MOJACIUPOBAHUS,
YHCIIEHHBIX METO/I0B U KOMILIEKCOB
POTrpaMM»




3. TpeboBanusi K pe3yjibTaTaM 0CBOEHUsI AU CHHILIMHbI

[Ipouecc u3yvyeHust IUCUMITIMHBI HANpPaBieH Ha GOPMUPOBAHUE CIHECAYIOIIUX KOMIIETEH-
uii: YK-12; OIIK-1; OIK-2; OIIK-3; OIIK-4; OIIK-5; OIIK-8; I1K-1; ITK-4

Pacimndposka komnerenuuii

YK-12. Cnocoben:
UCKAaTh HYKHBIE UCTOYHHUKHM MH(POpPMALMU U JIaHHbIE, BOCOIPUHUMATD, AaHATU3UPOBATh, 3alIOMHU-
HaTh M IepeaaBarb HH(POPMAIMIO ¢ UCIIONB30BAHUEM LIU(POBLIX CPEJICTB, @ TAKKE C OMOIIBIO
ITOPUTMOB [IpH paboTe ¢ NOJYyUEHHBIMH U3 PAa3IUYHbIX HCTOYHUKOB JJAaHHBIMU C 111610 Y dek-
TUBHOT'O MCIIOJIb30BAHUS MMOJIYYEHHOI MH(pOpMaIiK JUIs pelIeHus 3a/1a4;
NPOBOUTH OLIEHKY MH(OpMaLuH, e J0CTOBEPHOCTh, CTPOUTH JIOTHUECKUE YMO3aKIIIOUEHHs Ha
OCHOBAaHUH MOCTYNAOIUX UHPOPMALMH U JaHHbIX.
*  VYK-12.1 Cnocoben: wucKaTh HYKHbIE MCTOYHHUKM MH(pOpMALMH U JaHHbIE, BOCIPUHU-
MaTb, aHAJIM3UPOBATh, 3aIOMHHATE U NepeJaBaTh HHYOPMALHIO C UCTIOIL30BAHUEM LIH(-
POBBIX CPEICTB, a TAKIKE C MOMOIIBLIO AJTOPUTMOB NpU padoTe ¢ MOJIYYEHHBIMU U3 pa3-
MUYHBIX MCTOYHHMKOB JIaHHBIMU C LENbI0 3(P(EKTUBHOrO MCHONL30BAHUA IOJIyYEHHOU
HH(pOpMALHK JUISE PELIEHHS 3a1a4; [POBOJUTHL OLIEHKY HH(MOpMALUU, €€ 10CTOBEPHOCTD,
CTPOUTBH JIOTHYECKHUE YMO3AKIKOUEHHs Ha OCHOBAHHH ITOCTYNAIOINX HH(POPMALIUU U JIaH-
HBIX
OIIK-1. Cnocoben KOHCYILTUPOBATL U UCHOIL30BaTh (yHIaMEHTAIbHbIE 3HaHUs B 00/1acTH Ma-
TEMaTUYECKOT0 aHajlu3a, KOMIUIEKCHOTO U (DYHKIMOHAJIBLHOIO aHalu3a, anreOpbl, aHanuTHye-
CKOl reoMeTpuH, auddepeHHanbHON reOMETPUN U TONOJI0ruH, AU(QepeHInaNbHbIX YpaBHe-
HUM, TUCKPETHON MaTEeMaTUKU U MAaTEMaTHYECKOH JIOTUKH, TEOPUH BEPOSITHOCTEH, MaTeMaTHye-
CKOH CTAaTHCTHKHU U CJIy4YalHBIX MPOLECCOB, YMCIEHHBIX METOJ0B, TEOPETHUECKOH MEXaHHUKH B
npo(ecCHOHANBLHON AeATeNbHOCTH.
* OIIK-1.1 Obnanaer 6a30BbIMU 3HAHUAMH, MOJIYYECHHBIMH B 00JIACTH MATEMAaTHYECKUX U
(MJI1) €CTECTBEHHBIX HAYK
*  OIIK-1.2 Ymeer ucnonb3oBath 0a30Bble 3HAHUSA, MOJIYYEHHbIE B 00JAaCTH MaTEMaTH4e-
CKHX M (WJIM) €CTECTBEHHBIX HAYK, B NPO(ECCHOHAIBHON JeATEIbHOCTH
¢ OIIK-1.3 Umeer HaBbIKK BBIOOpA METOJ0B peLIEHUs 3a]a4 MPodecCHOHAIBHON AesaTeNb-
HOCTH Ha OCHOBE TEOPETUYECKUX 3HAHUHN
OIIK-2. CnocoOeH MpoBOAUTHL I0J1 HAYYHBIM PYKOBOJICTBOM HCCJIEOBAHUE HA OCHOBE CYIIE-
CTBYIOIIMX METOJ0B B KOHKPETHOH 0611acTH npodecCHOHAIBHOM 1eATeIbHOCTH.
* OIIK-2.]1 Bnaneer HaBbIKaMu MOANOTOBKHM Hay4HbIX 0030poB 1 Oubauorpaduii no rema-
THKE ITPOBOAMMBIX MCCIIEJOBAHUI HA PYCCKOM W MHOCTPAHHOM SI3BIKE
* OIIK-2.2 YMeer peliaTbh Hay4HbIE 3a7a4d B CBS3H C IIOCTABICHHOM LENbIO H B COOTBET-
CTBUH C BbIOPAaHHOW METOIHUKOM
¢ OIIK-2.3 MMeer npakTUYECKHUH ONBIT MCCACAOBAHUN B KOHKpEeTHOH oOnactu mpodec-
CHOHAJILHOM JIeSTeJIbHOCTH
OIIK-3. CniocobeH caMOCTOSTENLHO MPEACTABIATL HAYUHBIE PE3YJIbTaThl, COCTABISATh HAyUHbIC
JOKYMEHTBI U OTYEThI
* OIIK-3.1 3naeT npuHUMIEI TOCTPOEHUSI HAYYHOH pabOTHI, COBpEMEHHbIE METO/1bI cOOpa
W aHAIN3a [OJYYEeHHOT0 MaTepuala, Crioco0bl apryMeHTaluu
*  OIIK-3.2 ¥YMeeT npeacTaBiiTh HayuHbIE PE3YIbTaThl, COCTAB/IATh HAYUHbIE JIOKYMEHTbI
U OTYEThI
¢ OIIK-3.3 MmeeT npakTHYeCKUH OMBIT BBICTYIUIEHHH M Hay4HOH apryMeHTaluu B Ipo-
(heccnoHaNILHON EATENIBHOCTH
OIIK-4. CnocobeH HaXOAUTh, AHAJIM3UPOBATh, PEATIN30BbIBATE IPOrPAMMHO U UCIOJIb30BaTh HA
[PAKTHKE MaTeMaTHYECKUE AJTOPUTMbI, B TOM YUCIIE C IPHUMEHEHHEM COBPEMEHHBIX BBIYMCIIN-
TEJIbHBIX CUCTEM.



OIIK-4.1 3naer 6a30Bble OCHOBbI COBPEMEHHOIO0 MaTEMATHYECKOT 0 amapara, CBA3aHHO-
ro ¢ NPOEKTUPOBaHUEM, pa3pabOTKOM, peanu3allell U OLEHKOH KayecTBa IPOrpaMMHBIX
HPOJYKTOB M IMPOrPAMMHBIX KOMIUIEKCOB B PasiIMYHBIX OONACTAX YEIOBEYECKOH aes-
TEIbHOCTH

OIIK-4.2 Ymeer ucronb30BaTh MaTeMaTU4YeCKUi ammapar B NpOECCHOHAIBLHON aesi-
TEIBHOCTH

OIIK-4.3 Mmeer npakTU4ECKUH OINbIT IPUMEHEHHUS] COBPEMEHHOI0 MaTeMaTH4eCKOIro
anmapara, CBA3aHHOTO C IPOEKTHPOBAHHUEM, pa3pabOTKOM, peanusalueil U OLEHKOH Ka-
4eCTBA MPOrPAMMHBIX IPOAYKTOB M IMPOrPAMMHBIX KOMILIEKCOB B PA3/IMYHBIX 00JIacTAX
4EJI0BEUECKOH ESITENbHOCTH

OI1K-5. Cnocoben noHumaTh NPUHLUIIEL pabOTEl COBPEMEHHBIX HH(MOPMAILIHOHHBIX TEXHOIOI Ui
M UCIOJ1b30BATh MX JUIS pellieHus 3a/1a4 Mpo(heCCUOHATIBHOM 1€ TeIbHOCTH.

OI1K-5.1 3HaeT OCHOBHBIE MOJOKEHUS U KOHLEMNUUH NPUKIAJHOTO U CUCTEMHOrO Mpo-
rPaMMHUPOBAHUS, APXUTEKTYPhbl KOMIIBIOTEPOB M CeTell (B TOM 4HCIe U 100aTbHBIX),
COBPEMEHHBIE SI3bIKM MPOrPaMMHUPOBAHUS, TEXHOJIOTUU CO3/JaHUs U IKCILIyaTaluu mpo-
IPaMMHBIX IPOJYKTOB U IPOrPaMMHBIX KOMILIEKCOB

OITK-5.2 ¥MeeT UCI0JIb30BATh OCHOBHBIE MMOIOXKEHHS U KOHLENIUY IPUKIATHOIO U CU-
CTEMHOIO MPOrpaMMHPOBAHUS, APXUTEKTYPBI KOMIILIOTEPOB U CeTell (B TOM 4MCIIE U IJI0-
0anbHBIX), COBPEMEHHBIE S3bIKH IIPOrPAaMMHPOBAHUS, TEXHOIOTUH CO3AaHUS U IKCIUTya-
TAlMU MPOrPAMMHBIX TPOAYKTOB M NPOrpPaMMHBIX KOMIUIEKCOB B Npo(ecCHOHAILHON
JeSTeIbHOCTH

OITK-5.3 MMeeT npakTHYECKUE HABBLIKM NPUMEHEHMSI COBPEMEHHBIX MH(OPMALMOHHbIX
TEXHOJIOTUH 1 peleHus 3a1a4 NpodeccHoHalIbHOM 1eATebHOCTH

OIIK-8 Crocoben paspabaTbiBaTh aIrOPUTMbI U KOMIBIOTEPHBIE IPOrPaMMBbl, MPUTOIHBIE [UIs
HNPAKTHYECKOTO MMPUMEHEHHS.

[K-1

OIIK-8.1 3naer 6a30Bble NPHHIMIIBI 110 Pa3padOTKe aNrOPUTMOB M KOMIIbIOTEPHBIX MPO-
rpaMM, HEOOXOIUMBIX B NPO(ECCHOHANBHON AEATEILHOCTH B OOIACTH MAaTEMaTHKHM U
KOMIIBIOTEPHBIX HAyK JJIS: U3Y4YEHHUs U MOJCIUPOBaHHS 00BEKTOB NPO(ECCHOHAIBHON
AeATeNbHOCTH, aHAIIN3a JAHHBIX, IPEICTABICHUS MH(OPMALIUH U TIp.

OIIK-8.2 ¥Ymeer npuMeHATh HEOOXOAUMbIE B MPO(ECCHOHAIBLHON JeATENbHOCTH alro-
PUTMBI ¥ METO/bI B 0OJACTH MATEMAaTUKU U KOMIIBIOTEPHBIX HAYK JAJISL: U3y4EHHs U MOJIe-
nUpoBaHUs 00BEKTOB MPO(ECCHOHANBHON JESITEILHOCTH, aHAIN3a JaHHbIX, IPEACTaBIIe-
Hus uHpopMaLuu U mp.

OIIK-8.3 Bnageer HeoOXOUMBIMH B NMPO(PECCHOHAIBHON AEATEILHOCTH TEXHOIOTHAMHU
Y METOAaMH B 00J1aCTH MaTeMaTUKU U KOMIIBIOTEPHBIX HAYK IS H3yYEHHs U MOJEIINPO-
BaHUsl O00BEKTOB NMpOeCCHOHAIBHON JEATEeNIbHOCTH, aHajlu3a AAHHbIX, NPEJACTABICHUS
undopmaruu u mp.

CrnocobeH pa3pabaTbiBaTh M OTIAKUBATh POrPAMMHBIH KO

[TK-1.1 3HaeT OCHOBBI HPOrpaMMHUPOBAHUS; COBPEMEHHBIE OOBEKTHO-OPUEHTUPOBAHHbBIE
A3bIKM [IPOrPAMMHUPOBAHUS; COBPEMEHHBIE CTPYKTYPHBIE SI3bIKH HPOrpaMMHPOBAHMUS;
A3bIKM COBPEMEHHBIX OM3HEC-TIPUIIOKEHUI

[IK-1.2 ¥meeT xoaupoBaTh Ha fA3bIKAX MPOrPaMMHPOBAHUS; TECTUPOBATH PE3YJIbTAThl
KOJAMPOBAHUS

[1K-1.3 Bnasgeer HaBblkamu pa3paboTku Koja MHGOPMALMOHHOM CHCTEMBbl; HAaBbIKAMHU
Bepu(uKauu Koj1a HHHOPMALMOHHON CHCTEMBI

[IK-4 Crnocoben npoBoauTh padOThI 10 00pabOTKE M aHAIU3Y HAYYHO-TEXHHUYECKOM mH(popMa-
LIMM U PE3YIbTATOB UCCIIEIOBAHUI

[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-
TOABI cOOpa U aHaIM3a MOIyUYEHHOr0 MaTepuaa, CiocoObl apryMEeHTALUH



e [IK-4.2 YMmeeT npUMEHATb MONY4YEHHbIE 3HAHUS AJ1s PELLEHHUS CTAaHAAPTHBIX 3a1a4 B 00-
nacTv UHGOPMALIMOHHBIX TEXHOJNIOIMH U B COOCTBEHHOI HayyHO-MCCNEN0BATENbCKON ae-
ATENbHOCTH

B pe3ysabrare u3yuenusi AMCUMILIMHDBI CTYAEHT J0JIAKEH:

3name:

®  CHHTAKCHC s3blka nmporpammupoBanus Julia B paMkax pelraembix 3amay npodeccHoHasb-
HOM NEATENbHOCTH;

e  HeoOXOAMMBIA Ans pelleHus 3aaady npodecCHOHaNbHON AEATENbHOCTH MaTeMaTH4YeCKHH
annapar, alrOPUTMHUYECKHE PELLEHHS;

Yumems:

®  MpUMEHATb B NpOoECCHOHANbHONI AEATENbHOCTH A3bIK nporpaMmmupoBanus Julia ans peule-
HMA 3a1a4 NpoeCCHOHANbHON NEATENbHOCTH.

Baadems:

®  HaBbIKAMHM YCTAaHOBKHM M JJIEMEHTAapHOH HAaCTPOMKH MHCTPYMEHTApHs [Ulsl MCMOJNb30BaHHUSA
ero B npodeCCUOHANbHOM! AESTENbHOCTH.

4. O0beM AMCUMIIIMHBI U BUIbI y4eOHO# padoThbI
O6u1a51 prIlOéMKOCTb JAHUCUHITIIMHBI COCTABIACT 3 3aUeTHBIX CAUHHULbI.

Bun yue6Hoii paboTsl Bcero yacos Monaynb
AynuTopHble 3aHATHSA (BCEro) 36 36
Jlexunu

[Ipaktuueckue 3auarus (I13)

Cemunapsi (C)

JlabopatopHsble paboTs! (JIP) 36 36
CaMmocTtosTenbHas paboTa (BCero) 72 72
OO61wiast TpyA0EMKOCTb 108 108
3ay€THbIX eqHHULL 3 3

5. CoaepixkaHue JUCUUNIUHBI
S.1. Conep:xanme pa3iesioB AMCUHILIMHDI

HaumeHoBanue
Ne| paznena AMCLUMIIHHBI ConepsxaHue pasnena
1 | HayuHoe e  Julia. YcraHoBka 1 HacTpoiika. OCHOBHbIE MPHHLHIBI.
NporpaMMHpPOBAHHE HA | e CprKTypr JAHHbIX.
Julia e  Vnpapasouiye CTPYKTYpbl.
e  Jluueiinas anre6pa.
e ['paduxka B Julia.
o  DyHkuuM.
e  Bsgenenue B Data Science.
e  [IporHosupoBanue.

S.2. Pa3jebl AMCUHMILIMN U BU/AbI 3AHSITHH

[Ipakt. | Jla6. Bcero
Ne HaumenoBanue paznena nucuunnuubl | Jleku | 3aH. 3aH. CPC | uac.
] Hayunoe nporpammupoBanue Ha Julia 36 180 | 216

Bcero yacos 36 180 216




6. JlabopaTopHblii NPAKTUKYM

Ne paznena Tpynoémkoctsb

JMCLUILIMHbI Haumenosanue nabopatopHbix padot (vac.)

| Julia. YcranoBka u nacrpoiika. OCHOBHbIE -+
IPUHLIUIIBL

1 CTpyKTypbl JaHHBIX -+

| VnpaBnisionue crpyKTypbl -+

1 Jluneiinas anrebpa 4

1 I'padpuka B Julia 4

1 DOyHKIUK 6

1 Beenenune B Data Science 6

1 [TpornosupoBanue -+
Bcero uacos 36

7. IlpakTHYecKue 3aHATHHA (CEMHUHAPDI)
He npeaycmorpensl.

8. MaTepnaﬂbuo-rexunquRoe odecrneyeHue JAHCHHUITJIMHDbI

Komneiorepusle (aucIuielHble) KJIACChl € JOCTYHNOM K CeTH VIHTEpHET M 2IEeKTPOHHO-
oOpa3oBaTesbHOM cpene YHHUBEPCUTETA Ul BBITOIHEHU 00y4aromuMucs JadboparopHbix padot
M0 AUCUMILUIHHE, JUIS IPOBeIeHUs 00yUalOUUMHUCS CAMOCTOSITENLHOM paboThl H KOMIIBIOTEPHOTO
TECTUPOBaHMS 00yUaronuxcs (Ipu HEOOXOAUMOCTH).

9. UndopManmonHoe odecnevyeHue JUCIHILTHHBI

IIporpammuoe obecneyenue:

e OC Linux.

e  Odwucusiii naker LibreOffice (munensus MPL-2.0).

e IO gna npocmorpa dopmara pdf (manpumep, evince (muuensuss GPL-2+ CC-BY-SA-
3.0)).

e  GNU Midnight Commander (nuuensus GNU GPL 3).

e Julia (muuen3usa MIT).

e  Jupyter (nuuensus BSD)

ba3bl janHbIX, HHPOPMALHOHHO-CIIPABOYHBIE U IIOHCKOBbIE CHCTEMBbI:

e  Caiir 6ubnuorexu PYJIH http://lib.rudn.ru/.

e  Caiit TYHUC http://esystem.rudn.ru/.

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

10. YueOHo-MeTOoAMUYECKOE 00ecnieyeHne TUCIUIIINHbI
1  OcHoBHas nuTEpaTypa:
—  Julia 1.5 Documentation.— 2020.— URL.: https://docs.julialang.org/en/v1/.
—  unpun A. B. SI3bIk mporpaMMUpOBaHUs MaTeMaTHYECKUX BbruMciaeHuii Julia. ba-
30B0¢ pykoBoacTBO.— Huxuuii Hosropoza: Huskeropoickuét rocyHHBEpPCHTET,
2016.— URL: http://www.lib.unn.ru/students/src/JULIA tutorial.pdf
— AxrtoHok B. A. SI3pik Julia xak uHcTpymeHT uccnenosarens.— M.: @usnueckui
bakynsrer MI'Y um. M. B. Jlomonocosa, 2019.— URL: https://cmp.phys.msu.ru/
sites/default/files/VA Antonyk Julia 2019.pdf



2 JlononuurenbHas JIuTepaTypa:
—  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. MeToanyeckue YKa3aHud NJd oﬁyqammnxcﬂ 0 OCBOCHUIO JTUCIHHUITIJIHHbI
YueOHBIM IJIaHOM Ha W3y4YeHHE JUCLUILUIMHBI OTBOAUTCS OJMH ceMecTp. B aucuunnune

NPEAyCMOTPEHbl KOHTAKTHBIE Yackl B BUJIE 1a00paTOPHOTo npakTukyma. B reuenue mozyns Bbl-

MOJIHAIOTCS JTabOpaTopHbIE PabOThl, KOHTPOJIEHBIE MEPOIIPHSITUS.

11.1 Meroanyeckue yKa3aHHus 110 CAMOCTOATE/LHOMY OCBOCHHIO TEOPEeTHYECKOI0

MAaTepHAaJia No JUCHHILIHHe

Teopernueckuil Marepuan AUCLMILIMHBI OXBAaThbIBA€T TEMBl, yKazaHHble B paszaene 5.1
nporpammst auctuiuinael. B TYUC (http://esystem.rudn.ru) nmo tTemam pasmenieHsl Hpe3eHTa-

[IMH METOJMYECKHEe PEKOMEHALINHU 10 BLIIOIHEHUIO 3a/1aHuii 1a00paTOpHOro NMPakTUKyMa, BU-

Aeo-nosicuenus. PexoMeHayeTcs No ykazaHHBIM TEMaM TAKKE U3YUYUTh JINTEPATYpPY, YKa3aHHYIO

B n. 10 mporpammbl AuCUMIUIMHBL M ydyeOHO-meroguueckue Mmarepuansl B TYUC (http:/

esystem.rudn.ru).

11.2 MeTroanyeckHe YKa3aHHus N0 BLINOJHEHUIO jJadopaTopHbIX pador

e  3ananus 1o nadboparopHbiM paboTaM BBIMNONHSIOTCS UMHAUBUAYAILHO KaK/IbIM CTYIEHTOM B
JMCIUIEHHBIX Kiaccax B COOTBETCTBMU € KaJCHAPHBIM IUIAHOM M METOJMUYECKUMH yKa3a-
HHUSIMU I10 BBIIOJITHEHUIO T1a00paTOPHBIX padoT 10 AUCLUILIHHE.

e  UYacrs nabopatopHbiX paboT mnpeaycMarpuBaeT 3a/1aHMs Ui WUHMBUIYAIBHOH CaMOCTOS-
TEeJILHOH paboThl CTYIeHTA, 0043aTeNbHbIE /Ul BBIITOJIHEHHS.

e  BrinonHeHue 3aanuil 11 CaMOCTOSITENBLHOM pabOThI MO3BOISIET CTYAEHTY MPUOOPECTH 10-
MOJHUTEIbHBIC HABBIKU M 3aKPENUTh 3HAHUS [10 U3yYaeMOil TeMe.

e [lo pesynbraTam BBINOJIHEHUS KaXK0W 1a00paTOpHOM pabOThl CTYIEHTOM FOTOBUTCS OTUET.
OTuéTBl B 2NEKTPOHHOM BH/IE CHAIOTCS CTYJIEHTOM Ha IPOBEPKY 4Yepe3 COOTBETCTBYIOIIUE
pasaensl TYUC (http://esystem.rudn.ru).

e  Cpok craum ykasaH 1js Kaxaoi nabopatopHoii pabotel. B ciyuae ciaun nabopaTtopHoii He
B CPOK, TO craButcs He Oonee 50% ot MakcuManbHOro Hasna.

12. ®oH OLIEHOYHBIX CPEACTB /IJIsi IPOBeIeHUsI IPOMEKYTOYHOM aTTeCTAIUU
o0yualomuxcs no JUCUUILIUHE (MOYJII0)

DOC o AUCHUIUIMHE HOPEACTABIIECH B IPUIOKEHUH K JaHHOH Iporpamme.
[Tporpamma cocrasieHa B coorBeTcTBHHU ¢ Tpeboanuamu OC BO PY/1H.

Pazpadoruuxkn
npogeccop kadeapst
NPUKIaJHOH HH(POPMATUKH YOI
1 TEOPUM BEPOSTHOCTEM, 1.(h.-M.H. / f sl . C. Kynsibos
goueHT Kadeapsl oor? 4z

NIPUKIIAAHON HH(OPMATUKH /{
U TEOPUH BEPOSITHOCTEMH, K.(.-M.H. £+ A. B. Koponbkosa

PykoBoauTe/ b NporpaMmmbsi
3asenyrommii kadeapoi j
MPUKIIAIHOH MH(OPMATUKH U TEOPUH BEPOSTHOCTEH, Lf/{/

1.T.H, Ipod. K. E. Camyiinos
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®OHJ] OLIEHOYHBIX CPE/JICTB

HaumenoBaHnue JUCHMILIHHbI
KOM]’lblOTeprIﬁ NPAKTHKYM 110 CTATUCTHYECKOMY dHAIU3Y NAHHBIX

Pexomenayercs [1/isi HANPaBJIeHUs! OATOTOBKH
02.03.01 — MaremaTuka 1 KOMIbIOTEPHbIE HAYKH



ITacopt poHIA OLIEHOYHBIX CPEACTB N0 AMCHUILINHE

Jucnuniauna: KoMnsloTepHblii NPaKTHKYM 110 CTATHCTHYECKOMY AHAJIU3Y JAHHBIX
Hanpasienne: 02.03.01 — MatemaTtka 1 KOMIBIOTEPHBIE HAYKH

Kontp

onupye
Kon MBI
KOHTPOJIUPYEMO | paszien Bansl
i komnereHuun | gucuu | Konrponupyemas rema banner | pasgen
WK €€ yacTtu IUTHHBl | JUCHMIUIMHEL Al.l Al.2 TEMBI a
OK-7, OIIK-1, Pl Julia. YcranoBska u 5 5 10 100
OI1K-2, OIIK-3, HacTpoiika. OCHOBHbIE
OITK-4, ITK-1, MPUHITUITBI
[1K-5, T1K-7

P1 CTpyKTypb! JaHHBIX 5 5 10

P1 Ynpasisiomue 3 5 10

CTPYKTYpBI

Pl JIuneiinas anredpa 5 5 10

P1 ['padhuka B Julia 5 5 10

P1 OyHKIUU 10 10 20

Pl Beenenue B Data Science 10 10 20

P1 IIporuosupoBanue 5 5 10

Hroro: 50 50 100 100
Paznennr:

e  PIl: Hayunoe nporpammupoBaunue Ha Julia.

®opMbl KOHTPOJIs1 YpoBHS ocBoenust OOIL:
e Al.l: Jlaboparopubie paboTsl. Beinosnnenue.
e Al.2: Jlaboparopusie pabotsl. Otuer / 3amura padoThL.

[Tpouecc usydyeHust JUCUUIIMHBI HAanpaBjieH Ha GOPMHUPOBAHUE CIICIYIOIHUX KOMIIETEH -
umii: YK-12; OIIK-1; OIIK-2; OIIK-3; OIlK-4; OIIK-5; OIIK-8; ITK-1; [1K-4



Paciundposka komnereHuuii

YK-12. Cnocoben:
UCKATh HYJKHbIE UCTOYHUKM MH(pOpPMAIMHU U JaHHBIE, BOCOPUHUMATh, aHAJIM3UPOBATH, 3aIIOMHU-
HaTh U NepeaaBaTbh HH(POPMAIHIO ¢ UCNONB30BAHUEM LU(POBBIX CPEJICTB, @ TAKKE C MOMOILBIO
IrOPUTMOB MpU paboTe ¢ NOJIyUEHHBIMH U3 PA3IUYHbIX HCTOUYHUKOB JaHHBIMU C 11ebio dddex-
THBHOT'O MCIIOJIb30BaHU MOJYy4EHHOH MH(OpMALMU 1)1 PELIeHUs 3a/1a4;
NPOBOJNUTH OLIEHKY MH(pOpMaLUH, €€ JOCTOBEPHOCTh, CTPOUTH JIOTHUECKHE YMO3AKIKUYEHUs Ha
OCHOBaHHUU MOCTYNAIOIIUX HHOPMALIMY U TAHHBIX.
*  VYK-12.1 Cnocoben: wHcKaTh HY)KHblE UCTOYHHUKHA MH(POpPMALMH U JaHHbIE, BOCIPUHU-
MaThb, aHAJIM3UPOBATh, 3aIOMHHATE U NE€peaBaTh UHYOPMALHIO C UCTIOIL30BAHUEM (-
POBBIX CPEJCTB, a TAKIKE C MOMOILBIO AIITOPUTMOB MPU padOTEe ¢ MOJYYEHHBIMU U3 pa3-
JUYHBIX MCTOYHHMKOB JIaHHBIMU C LENbl0 d(P(EKTUBHOrO MCHONB30BAHUS IOIyUYEHHON
uHboOpMaIiu A PELICHUs 3a/1a4; NPOBOAUTH OLIEHKY HH(OPMALIHHY, €€ JOCTOBEPHOCTb,
CTPOUTD JIOTHYECKUE YMO3AKIIOUEHHs HA OCHOBAHUHM MOCTYHAOWMUX HHGOpMaLUKU U J1aH-
HBIX
OIIK-1. CniocobeH KOHCYJILTUPOBATL U UCHOIL30BaTh (PyHJaMEHTa/IbHbIE 3HAaHMUs B 00J1acTH Ma-
TEMAaTHYECKOI0 aHAIN3a, KOMIUIEKCHOTO U (hyHKIMOHAJIBLHOIO aHalM3a, anreOpbl, aHaluTH4e-
CKOH reomerpui, IuddepeHHanbHON reOMETpUN U TOnoaoruy, AuddepeHnuanbHbIX ypaBHe -
HHH, JMCKPETHOH MATEMaTHKH M MaTEMaTUYECKON JIOTHKH, TEOPUH BEPOATHOCTEH, MaTeMaTH4e-
CKOHM CTaTHCTUKM M CIy4YalHBIX MPOLECCOB, YUCICHHBIX METOJ0B, TEOPETUYECKOH MEXAHUKH B
npoeccuOHANBHON NeATENLHOCTH.
*  OIIK-1.1 Obnanaer 6a30BbIMHU 3HAHUAMH, MOJTYYEHHBIMU B 00J1aCTU MATEMATUYECKUX U
(1K) eCTECTBEHHBIX HAYK
*  OIIK-1.2 Ymeer ucnons3oBarh 0a30Bble 3HAHUS, MOIYYEHHbIE B 00/IaCTH MaTeMaTU4ie-
CKHX M (WJIM) €CTECTBEHHBIX HAYK, B NPO(ECCHOHAIBHON AeATEIbHOCTH
* OIIK-1.3 MmeeT HaBbiku BbIOOpa METOI0B PELICHUs 33/a4 MPOPECCHOHAILHON AeATeNb-
HOCTH Ha OCHOBE TEOPETUYECKHX 3HAHHH
OI1K-2. Cnoco0OeH mpoBOAUTL MMOJ HAayUHBIM PYKOBOJICTBOM HCCIIEJOBAHME HA OCHOBE CyllE-
CTBYIOLIMX METO/0B B KOHKPETHOH 00sacTH npodecCHOHAIBHOI 1eATENbHOCTH.
* OIIK-2.1 Bnageer HaBbIKamMu MOATOTOBKHM Hay4HbIX 0030poB u bubauorpaduii no tema-
THKE ITPOBOJAUMBIX MCCIIEJOBAHUI HA PYCCKOM W HHOCTPAHHOM S3bIKE
e OIIK-2.2 Ymeer pemiaTh Hay4HbIe 3a0a44 B CBSI3H C [IOCTABJICHHOMN 1E/IbI0 U B COOTBET-
CTBHMH C BbIOPAaHHON METOIUKOM
¢ OIIK-2.3 Mmeer npakTH4eCKUH OMNBIT MUCCIEA0BAaHMH B KOHKpPETHOH obsiactu mpodec-
CHOHAJIBHOM AEATEIILHOCTH
OI1K-3. CriocobeH caMOCTOSTENBHO MPEACTABIATL HAYUHBIC PE3Y/IbTaThl, COCTABIATh HAYyUHBIC
JOKYMEHTBI U OTYEThI
e OIIK-3.1 3naer npuHIUIILI TOCTPOECHUSA HAYUHOH PabOThl, COBPEMEHHBIE METO1bl cOopa
Y aHAJIN3a [OJIYYEeHHOI'0 MaTepuaa, Croco0bl apryMeHTalnun
* OIIK-3.2 YmMeer npeacTaBiasTh Hay4HbIE Pe3yJIbTaThl, COCTABIIATL HAYYHbIE JOKYMEHTHI
U OTYEThI
* OIIK-3.3 UmeeT npakTHYECKHN ONBIT BLICTYIUIEHWH M HAy4yHOH apryMeHTalUH B IIPO-
(heccnoHanbHOM JEATENBHOCTH
OIIK-4. CnocobeH HaXOAUThb, AHAIM3UPOBATb, PEAIU30BbIBATEL IIPOrPAMMHO U HCIO/Ib30BaTh HA
NPAKTHKE MAaTEMAaTUYECKUE AJIFOPUTMbI, B TOM UYUC/IE ¢ HPUMEHEHHUEM COBPEMEHHBIX BBIYMCIIU -
TEJIbHBIX CUCTEM.
* OIIK-4.1 3naer 6a30Bble OCHOBBI COBPEMEHHOI0 MaTEMAaTHYECKOr0 amnmnapara, CBA3aHHO-
IO C NPOEKTUPOBAHUEM, pa3pabOTKOM, peanu3alueil 1 OLEeHKOH KayecTBa IPOrpaMMHBIX
NPOJYKTOB M TPOIPAMMHBIX KOMIUIEKCOB B Pa3iM4HLIX 00JACTAX 4YeI0BEYEeCKOH aes-
TEJILHOCTH



OIIK-4.2 YMeer ucnonb3oBaTh MaTeMaTHUECKUH amnmnapar B npoeCCHOHANbHON aes-
TEIbHOCTH

OIIK-4.3 Mmeer npakTH4eCKHH OINBIT NPUMEHEHUs COBPEMEHHOIO MAaTEMaTH4YECKOTrO
arnnapara, CBA3aHHOTO C MPOEKTUPOBaHHEM, pa3paboTKOM, peanu3anueil U OLEHKON Ka-
4eCTBA MPOTPAMMHBIX MPOJYKTOB M IPOrPAMMHBIX KOMIUIEKCOB B Pa3/IMYHBIX 001aCTIX
4eJIOBEYECKOM AEATEIBHOCTH

OIIK-5. Cnocoben noHumMaTh NPUHIUIIEL pabOThl COBPEMEHHBIX HHPOPMALIMOHHBIX TEXHOIOIHI
U UCMOJIB30BaTh UX JUIs PELICHUs 3a1a4 NPo(eCCHOHAIBHON eI TEeNbHOCTH.

OIIK-5.1 3HaeT OCHOBHBIE MOJOKEHUS M KOHILECHIUH NPHUKIATHOTO U CUCTEMHOTO IMpO-
rpaMMHPOBAHHUA, aPXHTEKTYpPbl KOMILIOTEPOB U ceTell (B TOM uucie U riIo0aibHBIX),
COBPEMEHHBIE A3bIKM MPOrpaMMHUPOBAHHs, TEXHOIOTHH CO3aHUS M DKCILIyaTaluu Mpo-
IpaMMHBIX IPOJYKTOB U IIPOrPaMMHBIX KOMILIEKCOB

OIIK-5.2 YMeeT Ucnosib30BaTh OCHOBHbBIE MOIOKEHUS U KOHLIEMIIUKA MPUKIIAHOTO U CH-
CTEMHOTI'0 IIPOrpaMMHUPOBAHHS, APXUTEKTYPbl KOMIILIOTEPOB U CETEH (B TOM 4HCIIE U [JIO-
OaIbHBIX), COBPEMEHHBIE A3bIKH NPOrPAMMUPOBAHUS, TEXHOIOTHH CO3JAHUS U DKCILTya-
TaLUM [POrpaMMHBIX MPOAYKTOB H NPOrPAMMHBIX KOMILJIEKCOB B IPO(ECCHOHANBHOMN
JEATENbHOCTH

OIIK-5.3 MmeeT npakTHHECKUE HABLIKH IPUMEHEHUSI COBPEMEHHBIX HH(POPMALMOHHBIX
TEXHOJIOTHUH I pellieHus 3a1a4 npodecCHOHAILHON NeATEIbHOCTH

OIIK-8 Crnocoben paspabaTbiBaTh aIrOPUTMbI U KOMIBIOTEPHBIE IPOrPAMMBbl, HPUTOIHBIC 115
MPAKTHYECKOTO MPUMEHEHHS.

[K-1

OI1K-8.1 3naer 6a30Bble NPHHLMIILI 110 pa3padOTKe AITOPUTMOB ¥ KOMIBLIOTEPHBIX IIPO-
rpaMM, HeoOXOAUMBIX B NPO(ECCHOHATBHOH AEATENIBHOCTH B 00JaCTH MAaTEMaTHKU U
KOMITBIOTEPHBIX HAyK JUIf: M3YYEHHS M MOJEIUPOBAHUS O0BLEKTOB NpOodeccHoHanbHOi
JIEATeNbHOCTH, aHaIu3a JJAHHBIX, PEJICTABICHUS HH(OpMaLMK U TIp.

OIIK-8.2 Ymeer npuMeHATh, HEOOXOAMMbIE B MPO(ECCUOHAILHON IEATENbHOCTH aIro-
PUTMBI U METO/Ibl B 00J1aCTH MATEMATUKK U KOMITBIOTEPHBIX HAYK JUISL: U3YYEHUS U MOJIe-
aupoBaHusi 00BEKTOB NPodecCHOHaNIbHON NeATEIBHOCTH, aHalu3a JaHHbIX, IPeAcTaBie-
HHs uHOpMALIMKU U TIp.

OI1K-8.3 Bnageer HeoOX0qUMBIMU B MPO(PECCUOHANIBHON ACATEILHOCTH TEXHOIOTUAMH
U METO/1aMH B 00JIaCTH MAaTEMATUKH M KOMITBIOTEPHBIX HAYK IS U3YUEHUS U MOJEINPO-
BaHHUS OOBEKTOB NMPO(ECCHOHAIBLHON EATENbHOCTH, aHAIU3a JaHHbIX, NPEACTaBICHUS
uHpopMaluy u mp.

CnocoOen paspabarbiBaTh U OTJIAKUBATH NPOIPAMMHBIH KOJI

[IK-1.1 3naer OCHOBBI POrpaMMHPOBAHHS; COBPEMEHHbIE 00BEKTHO-OPHEHTUPOBAHHbIE
A3BIKM IIPOrPaMMHUPOBAHUSA; COBPEMEHHBIE CTPYKTYPHBIE SA3BIKM IPOrpaMMUPOBAHHIA;
A3BIKH COBPEMEHHBIX OU3HEC-TTPHUIIOKEHUH

[1IK-1.2 ¥MmeeT koaupoBaTh Ha fA3bIKAX NPOrPaMMHUPOBAHUSA; TECTHPOBATH PE3YyIILTAThI
KOJIUPOBaHUs

[IK-1.3 Bnageer HaBblkaMu pa3paboTku koja MHGOPMALMOHHOH CUCTEMbI; HaBbIKAMHU
BepudHUKalMu Kojaa MHHOPMALIMOHHOM CUCTEMBI

[1K-4 Cnocoben mpoBoauts paboTsl 0 00paboTKE M aHAIM3y HAy4YHO-TEXHHUYECKON MH(pOopMa-
MU U PE3YJILTATOB UCCIICI0BAHUI

[T1K-4.1 3HaeT OCHOBBI HAay4YHO-HCCIEA0BATENLCKOH AEATENBHOCTH B 0bsacTH HH(popma-
LMOHHBIX TEXHOJIOIUH, OCHOBHBIE METO/IbI PELICHUS NMPUKIAJHBIX 3a71a4, COBPEMEHHBIE
MeTO/Ibl HH(OPMALIMOHHBIX TEXHOJOTHIA; MPHUHIIMIIBI MOCTPOCHUS HAYyYHOU paboThl, Me-
TO/1b! cOOpa ¥ aHa/IM3a NOIYYEHHOr0 MaTepuasa, croco0bl apryMeHTaluu

[1K-4.2 ¥MeeT npuMeHsTh IOJyUYEHHbIE 3HAHUS [UIsl PEILCHHUS CTaHAApTHBIX 3a/1a4 B 00-
nacTu MHGOPMALIMOHHBIX TEXHOJIOTHH U B COOCTBEHHOM HAy4YHO-UCCIIE0BATEILCKOM Je-
ATEILHOCTH



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
OLICHOYHOI'O CPEICTBA

ITpencrasnenue
OLIEHOYHOTO CPE/ICTBA B
tdonne

JIabopatopuas pabora

Cucrema npakTHYECKUX 3aaHUH,
HAIpaBJIEHHBIX Ha (JOPMHUPOBAHUE
NPaKTHYECKUX HABBIKOB Y
oOyuarommxcs

@DoH/| IPaKTUYECKUX
3aaHui

CamocrosiTesibHas padoTa

HanmenoBaune
OIIEHOYHOT'O CPEACTBA

Kpatkas xapakrepucTuka
OLIEHOYHOTO CPEJICTBA

[IpencraBnenue
OLIEHOYHOT'O CPE/CTBA B

thoume

[Moaroroska oT4eTOB 110
pe3yibTaTaM BLIIOIHEHUS
nabopaTtopHeIX paboT

dopma npoBepKu KauecTna
BBIMOJIHEHUS CTY/IEHTaMH
nabopaTopHbiX paboT B
COOTBETCTBUU C YTBEPIKICHHOI
nporpaMMoit

(I)OH,[[ npalcmqecxﬂx
3aJaHui

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.



