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1. HEJIU 1 3AJAYUN OCBOEHUSA IUCHUTTIIMHBI

Leanb aucuMIIMHBI
MOJIyYeHHe KOMIIETEHIIMHN, HEOOXOAUMOM ISl BBITIOJIHEHHWSI HOBOT'O BUAA MPOohecCHOHAIbHOM
JeITEIBHOCTM B obimacTh  MHQPOPMALMOHHBIX  TEXHOJIOTMH  oOydarommxcs IO
CIIEIUAIIBHOCTSAM © HampasiieHusM tnoarotoBku WT- chepbl; mpuoOpereHre HOBOU
KBTM(UKAIIMN CUCTEMHBIN aHATUTHK

3agauu IMCUMIIMHBL:

1. M3ydyeHrie HOpMATUBHOW JOKYMEHTAIIUHU IT0 TIPEAMETHON 001aCTh (PYHKIIUUA CUCTEMBI

2. W3ydeHue ycTpoiicTBa OU3HEC-TPOLIECCOB OPraHU3AlIUT

3. HHrepBbloupoBaHUE MOJIB30BATENEH YPOBHS CHEIMAINCTA MOJ PYKOBOJCTBOM OoJiee
ONBITHOT'O KOJIJIETH

4. Hab6mroneHue 3a mTaTHON paboTOoM Mmoib30BaTeeH

5. OmnmucaHue crieHapueB (haKTHUYECKOH pabOTHI MOJIb30BATEIEH ¢ CHCTEMOW U BBISBIICHHC
MpOOJIEMHBIX MECT BO B3AUMOJECHCTBUU C CUCTEMOM

6. M3yueHue cucreM-aHAIOrOB U IOKYMEHTALIMU K HUM

7. VI3ydeHue KypHaIOB 0OpallleHUi MoJIb30BaTeNei

8. @opMyIMpOBaHUE THUIMOTE3bl O MOTPEOHOCTSAX U TMpobiieMax 3aMHTEPECOBAHHBIX JIHII
OTHOCUTEIBHO (DYHKITUI CHCTEMBI

9. YcraHOBKa U Ha3HAUYEHUE TUIIA TPEOOBAHUS K CUCTEME U NIOACUCTEME

10. BeisiBNieHUE U YCTpaHEHHE MPOTUBOPEUNIA B TPeOOBAHUIX K CUCTEME U TTOACUCTEME

11. YcraHoBKa B3aUMOCBSI3U TPEOOBAHUN K CUCTEME U MTOACUCTEME C TPOUYUMHU MTPOESKTHBIMHU
apredakTaMu - TECTAMH, KOJIOM, apXUTEKTYPHBIMH MOJICIISIMHU

12. MoaenupoBaHuie yCTPONUCTBA CUCTEMbI U TTOJCUCTEMbI C UCIIOJIB30BAHUEM CTPYKTYPHBIX
TEKCTOBBIX, TAOJTMYHBIX U TpadUUECKUX HOTAIUN

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM
IMPOI'PAMMBI
JAUCIUITIMHA OTHOCUTCS K  (paKyJIbTaTUBHBIM JUCHUIUIMHAM y4eOHOrO TIUIaHa TI0
HampaBjeHuto moaAroToBku 38.03.01 «DxkoHOMHUKA».
JI71s1 yCHenHoro OCBOGHMS TaHHOM JUCIUIIMHBI HEOOXOIUMBI 3HAHUS, YMEHUS] U HABBIKU,
MpUOOPETEHHBIC B PE3yIbTaTe OCBOCHUS TUCITUIUINHBI MHpOpMaTHKa 00s3aTeTbHOM YacTH.
3HaHMS, YMEHUSI U HABBIKU, TPUOOPETEHHBIE B Pe3yIbTaTe OCBOSHUS JAHHOW JTUCIUILTMHBI
HEOOXOJUMBI IS YCIICIIHOTO OCBOCHMS IUCHMIUIMH (erepaabHOTO TOCYIapCTBEHHOIO
00pa30BaTEILHOTO CTaHJApTa BBICIIEr0 OOpa30BaHUS IO HAIPABICHHUIO MOATOTOBKH
38.03.01 «DxoHOMUKAY.

3. KOMIIETEHLIHUHA OBYYAIOLIEI'OCSl, ®OPMUPYEMBIE B PE3VYJIBTATE
OCBOEHUA INCHUTVIMHBI U UTHANKATOPBI UX JOCTU/XKXEHUA

3.1. YHI/IBepCEU'IBHI)IG KOMIICTCHIIWHU 1 HHAUKATOPBI UX JOCTHKCHUA

Kateropwus (rpymma) Kon n HauMeHOBaHME Kon n HauMeHOBaHUE HHIMKATOPA
YHUBEPCAITBHBIX YHUBEPCAJTbHOMN JIOCTIDKEHUS YHUBEPCAITBHOM
KOMIIETEHITUNA KOMITIETEHIINH KOMITIETEHIINH
CucreMmHoe u| YK-1 Cnoco6en | UA-1YK-13Haet MPOIIETYPhI
KPUTHUYECKOE OCYIIECTBIISATh  TIOWCK, | CACTEMHOTO aHalii3a, BKIIIOYAIOIIETO
MBIIIICHUE KPUTUUECKUI aHalIN3 W | METOJMKH IPOBEICHUS HCCIEIOBAHUS

CUHTE3 nHpopMaALNK, | 1 OpPraHU3ALMIO TIPOIEcca MPUHSITHS
MPUMEHSITh  CUCTEMHBIN | pereHust

noaxon gag pemenus | MI-2VK-1YMmeer OlIEHUBATDH
IIOCTaBJICHHEBIX 3a/1a4 MHOBEBIIIEHUE 3¢ (heKTUBHOCTH




NpoLeayp aHalu3a mOpoosieM U

MPUHSITUS PEIICHUI

NA-3VK-1Bnaneer AJITOPUTMOM
MPUHSATHUS pelIeHNS; METOIAMU
YCTAHOBJICHUS MPUYUHHO-
CIIE/ICTBEHHBIX CBSI3€H U OMpPEHCTICHHUS
Haubonee 3HAYMMBIX CPEAM  HUX;
METOJMKAMHU IOCTAHOBKH IENIA |
OTIpe/IeIICHUS Croco0oB ee
JOCTHKECHUS

4acoB.
1 —Ne i/

2 — Tema (pa3aen) AUCHUILUTHHBI, KypcoBasi paboTa (IMPOeKT), MPOMEXyTOUHAS aTTECTaIUs

3 — Cemectp

4. CTPYKTYPA JNUCHUITINHBI

OO6mmas Tpy10eMKOCTh JUCUMIUIMHBI cocTaBsgeT 8.00 3aueTHbIX equHHIIBI, 288.0 akaaeMUUeCKux

4 — Buibl KOHTAKTHON paOOTHI U TPYIOEMKOCTH (B aKaIEeMHUYECKUX Yacax)
4.1 - JI (JIexuum)

4.2 — Jlexuuu B BUJI€ TPAKTUYECKON MOATOTOBKHU

4.3 — I13 (ITpakTryeckue 3aHATHS)

44— HpaKTI/I‘-ICCKI/Ie 3aHATHUSA B BUIC HpaKTH‘IeCKOfI IIOATOTOBKH

4.5 — JIP (JTabopaTtopHbie paOOTHI)

4.6 — JlabopaTopHble paOOThI B BU/I€ IPAKTUYECKON TOATOTOBKHU

4.7 — UKP (Muas xoHTakTHas paboTta)

4.8 — KTO (KoHTpoJib TEOPETHYECKOTO OOYUCHUS)

4.9 — KO (KoHTposb Ha sK3aMeHe)

5 — KoHTpob (B aKkaIeMHUYECKUX Yacax)

6 — CaMocTtosTenpHas paboTa (B akaJeMHUISCKUX Jacax)

7 — @OpMBI TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH

1 2 3 4 5 6 7
41114243 (44(145]14.6|4.7]148149

1 MaTtemaTuka 3 34 110 Tect
JUTSL aHAJIN3a
JTAHHBIX

2 | Mactpymentsr | 4 34 109.8 | Tect
aHanmsa
JTAHHBIX

3 3aueTr 4 0.2 Tect

HTroro 0.0 0.0 68.0 00102100 0.0 |219.8

5. COAEP KAHHWUE INCHUITJIMHDBI

5.1. JIaGopaTopHble 3aHATHUS

HaumenoBaHue TeMbl

COI[ep)KaHI/IC TCMBbI




Jluneitnas anrebpa

Bektopbl: omepamuum  HaJ BEKTOpAMH; BEKTOPHOE
IPOCTPAHCTBO; ~ OCHOBBI  TpUroHOMeTpuu. Hopmsr:
CKaJISIpHOE TPOU3BEJIEHNE BEKTOPOB; HOPMBI BEKTOPA;
cBsi3b L2 HOpMBI U CKaJApHOTO IPOU3BEJICHUS;
paccrostHue MEXIY BEKTOPAMMU. Martpuubl:
apudmernyeckue omnepanuuu HaJl MaTpuUlaMd M HX
CBOICTBA; YMHOKEHHE MATPULIbl HA BEKTOP; JIMHEWHAS
(HEe) 3aBUCUMOCTH M 0a3UC; MATPUUHOE MEPEMHOKEHUE.
OOpaTHass MaTpuua U  OINPEIEIUTENb: OOpaTHas
MaTpula; BBIPOXKIEHHAS MaTpUIA; ONPENEIUTENb, €ro
IPUMEHEHHE U  CMBICH; YOPOILUEHHWE MaTPUUYHBIX
BBIPAKEHUM.

MaremaTnueckuii aHaIu3

DyHKIMK: onpeneneHne GyHKIMU 1 rpaduka GyHKIUH;
nuHelHass (GYHKUUS; TOJUHOMMHAIbHAS — (YHKLHUS;
OMHMCAaHME  JAaHHBIX C  TOMOUIbIO  (YHKIIMIA;
nmokaszaTtenbHas — QyHKIus;  jgorapudm;  oOpaTHas
byHKIUS; MO/yJIb; KOMITO3ULIUS (GyHKIUN.
[Tpou3BoaHble M MHTErpajbl: MPEAes; MPOU3BOIHAS;
npaBuUia HAXOXKICHHS IPOU3BOJHBIX; IKCTPEMYMBI
byHkIMif;  cBoiicTBa  (PYHKUMU:  MOHOTOHHOCTb,
BBIMTYKJIOCTh. (DYHKIIMKM  HECKOJIBKUX TEPEMEHHBIX:
(YHKIMA HECKOJBKMX TEPEMEHHBIX; BHU3yaTH3aIlHs
(GyHKUMU ABYX TEPEMEHHBIX; 4YacTHas IPOU3BOIHAS;
rpaaueHT (QYHKIUHU; IKCTPEMyM (YHKIIUM HECKOJIBKUX
MIEPEMEHHBIX; TPAANCHTHBIN CITYCK.

ITpunoxxeHnne JTUHEMHON anredopsl
B AHAJIN3€ JAaHHBIX

JIuHeliHasa perpeccusi: ONpPENeIEHUE MOJEIN JIMHEMHOU
perpeccuy;  HaxOXXICHUE  IapaMeTpOB  JIMHEMHOU
perpeccun kak pemrenue CJIY; GyHKIUS OmMMOKH U ee
MUHUMM3ALIUS; AHATTMTUYECKOE peuieHue TS
MapaMeTpOB PErpeccuH; KOJUIMHEAPHOCTb B JAHHBIX,
peryaspu3anus; TpaJueHTHBINA CIIYCK I HAXOXICHHS
napaMeTpoB JiMHeHHOW  perpeccun. CoOCTBEHHBIE
BeKTOpbl U SVD: coOCTBeHHBbIE 3HAYEHHUS! U BEKTOPBI

MaTpPULBL; FEOMETPUYECKOE IIPEACTABIICHUAE
COOCTBEHHBIX  BEKTOpPOB;  CHHIYJISPHBIE  BEKTODBHI,
CUHTYJIIDHBIE pasinoxeHus SVD; IIPUMEHEHUE

CUHTYJIspHOTO pa3zioxenus, PCA.

Teopusi BEpOSITHOCTENI W OCHOBBI
CTATUCTUKU

JIMCKpeTHbIE Cy4yailHble BEIMYUHBI: HUCXOJ, COOBITHE,
BEPOSITHOCTh; ~ CBOMCTBA  JAUCKPETHBIX  CIIy4alHBIX
BEJIMYMH; TUCKPETHBIE pacrpeneseHus. Bzaumoaeincraue
JUACKPETHBIX  CIy4YallHbIX  BEJIMYMH:  COBMECTHOE
pacnpeneneHie u KoBapuauus; YCIOBHASL BEPOSTHOCTb,
TeopeMa barieca; CEMIUIMPOBAHMUE, 0azoBas
BU3yalu3alysl [JaHHbIX; OCHOBHBIE OIHUCATEIIbHBIE
craTuCTUKU. HenpepbpiBHbIE CiIy4yaiiHble BEJIMYMHBI:
HEIIPEPBIBHBIC  CIIy4alHbIE BEIMYMHBI; HOPMAJIBHOE
pacnpenenenue u LIIIT; coBMecTHOe pacnpeneieHue,
CBSI3b BEJIMUMH, KOPPEISLHUS; YCIOBHASI BEPOSTHOCTh U
Teopema  baiieca 11 HENpPEpBIBHBIX  BEJIUYUH;
TUCTOIPAMMBl M ONMUCATEIbHbIE CTATUCTUKHU IS
HEIIPEPBIBHBIX BEIMYMH.

CraTucTudeckue METObI

CraTtucruyeckasi OIlGHKa IapaMeTPOB: BEPOSITHOCTH U
MPaBIOTIOI00ME; OIIEHKA MapaMeTPOB PaCHpPEICTICHHUS;




METOJI ~ MAKCHUMAaJbHOI'O  IpPaBAONOA00US;  IOMCK
apaMeTpoB JIMHEHHONH pPErpeccud € BEPOSITHOCTHOM
TOUYKHU 3peHUs. MeTOoJ TJIaBHBIX KOMIIOHEHT: MaTpula
koBapuanmy,; mnpumenenne PCA. Crarucruueckue
SKCIEPUMEHTHI U TPOBEpPKA THUIIOTE3: BEPOSITHOCTHOE
NPUHSATHE PEIIEHU; TOBEpUTENIbHbIE MHTEpBaibl; A/ B
TECTUPOBAHUE; IApAMETPUUYECKUE  TECThI;  pa3Mep
BBIOOPKH, €ro CBI3b C  OmMOKOW. MeTomasl
CTaTUCTUYECKOU IIPOBEPKHU TUIIOTE3:
HemapaMeTpUYEeCKUue TeCThl; OYyTCTpAN; HEIMHEHHOe
npeoOpa3oBaHUE JAHHBIX; MHOXECTBEHHAsh IPOBEPKA
TUIIOTE3.

BusyanbHbIe THCTPYMEHTBI

Knaccudukamus MHCTPYMEHTOB aHalIu3a JIaHHBIX.
OO630p UHCTPYMEHTOB, HE TpeOYIOIIMX HABHIKOB
nporpammupoBanus. O030p HMHCTPYMEHTOB aHaJIM3a
JTAHHBIX, B KOTOPBIX PUMEHSIETCSI TPOrpaMMHUPOBAaHUE.

OCHOBBI TIPOrpaMMHUPOBAHUS HA
Python

Hasnauenne u npumenenue s3pika Python. OcHOBBI
paboThl ¢ UHTEPAKTUBHOM Cpelloil pazpadboTku Jupyter.
OcHoBHBIE TIOHSTHUS 513bIKa. OCHOBHBIE THUIIHI JAHHBIX.
JIuHeliHble  aIrOPUTMBL.  YCIIOBHBIE  AJITOPUTMBI.
[uxnuueckue anroputmbl. @yHkumu. Pabora ¢
IIOTOKOBBIM BBOJIOM-BBIBOJIOM.

bubnuoreka Numpy

0O 0O 0 0O 0O 0 0O 0O Heamoeseme. OCHOBHbBIE
MOHATUS U ocoOeHHOCTH. Twumbl maHHBIX Numpy.
OCHOBHBIE Ollepalluy HaJT TUTIAMH JaHHBIX Numpy

Cb6op, opraHuzauusi U XpaHEHHUE
JTAHHBIX

[Tonsatue «Oomnpinne gaHHbIe». OCHOBHBIE BO3MOKHOCTU
M0 HAXOXACHUIO U cOopy MaHHBIX. OO30p OCHOBHBIX
WCTOYHUKOB JaHHBIX. OpraHu3aius ¢ BBIIIOJTHEHUE
coopa mpaHHbIX. OCHOBHBIE HWHCTPYMEHTHI cbOopa u
opraHu3aiuu 1aHHbIX. OCHOBHBIE BUJIBI TIPEICTABIICHUS
nanupix. [lTonstue SQL. PabGora ¢ 6a3zamMu JaHHBIX B
SQLiteStudio. OcnHoBbl SQL. Tunbr ganabeix SQL.
OcHoBHble Bubl 3ampocoB SQL. OcHOBBI ycTpoiicTBa
BeO-caifToB. 3BIeueHne JaHHbBIX C BeO-CAalTOB.

Pa6oTta ¢ nanusiMu B Pandas

ITonstue momynapHoct B Python. Kpatkuii 0630p
OCHOBHBIX MOJIyJICH, MMPUMEHSIEMBIX B aHAJN3€ JTAHHBIX.
Hasnauenne wu mnpumenenne Oubnuorekn Pandas.
OcHoBHble TuUIlbl Pandas. 3BieueHme QaHHBIX U3
DataFrame. Omnucatenbuble cratuctuku — Pandas.
OCHOBHBIC ~ONEpalli¥, IPOBOJUMbBIC HAJ THIIAMH
nanablx B Pandas. Hasnauenme mnpemnoOpabotku
JTAHHBIX. Mertoubl npenoOpaboTku JTAHHBIX.
Bo3moxxnoctu Oubmuotekn Pandas mpu mocTtpoeHuH
rpaduKoB

Buzyanuzanus JTAHHBIX
cpencTBami si3bika Python

Buszyanuzanus KakK adexTrBHAS dbopma
MpeacTaBlIeHUs JOaHHbIX. Ha3HaueHne OMOIMOTEKH
Matplotlib. HWMurerpanmss Matplotlib ¢ apyrumu
oubmuorekamMu. OCHOBHBIE (YHKIMH OUOIMOTEKH.
[TocTtpoenne TrpadmkoB 1O JaHHBIM. [paKTOBKa
rpadpukoB. Hacrpoiika BHU3yambHOTO TPEACTABIICHHS
rpagukoB B COOTBETCTBUM C LEIIMH U 3aJavyaMu




ucciaemoBanns. Hasxauenne Oubmmorexu Seaborn.
OcobeHHOCTM U OTJIMYMS OT JAPYTUX  MOAYJIeH
noctpoeHuss rpadukoB. HHTErpanmus ¢ IpyrUMH
oubnmmorekamu. OCHOBHBIE THIBI TpadukoB Seaborn.
IToctpoenne rpadukoB 1o gaHHBIM. Hacrtpoiika
npeJcTaBlIeHNs TpauKOB.

6. CAMOCTOSATEJIbHAS PABOTA

Ne | HaumenoBaHue TeMBbI Coneprxanue Tembl (paszena) TpynoemkocTh
n/m (pa3znena) B
aKaJIEMUUECKHIX
gacax
| Marematuka 114 | Beinonnenue 1ab0paTOPHBIX pabor, | 110
aHaJM3a JaHHBIX ohopMIICHHE OTYETOB
2 NHCcTpyMeHTBI BoinosniHenue J1abOPaTOPHBIX pabor, [ 109.8
aHaln3a JaHHBIX oopMIIEeHHE OTYETOB

7. OBPA3OBATEJIbBHBIE TEXHOJIOT'UU

UNnterpanbuyio Monenb 00pa3oBaTeIbHOrO Ipoliecca MO AUCHMIUINHE (OpMUPYIOT
TEXHOJIOTHMH METOJOJIOTUYECKOTO YPOBHS: MOJYJIBHO- PEUTHHIOBOE OOYYCHHE, TEXHOJIOTHUS
MOATAITHOTO (DOPMUPOBAHUST YMCTBEHHBIX JCHCTBUH, TEXHOJIOTHS PA3BUBAIONIETO OOyUEHUS,
3JIEMEHTBI TEXHOJIOTUU PA3BUTHUS KPUTUUECKOTO MBIIIJICHUS, camoyIpasiieHre. Ha 3aHsaTusx
HCITOJIBb3YIOTCS METO/TbI AKTUBHOTO 00y4eHHs: JIEKLIUS C 3apaHee
3aIJTAHUPOBAHHBIMU OITMOKAMM  (JIEKIMSI- TTPOBOKAIIMS), JIEKIUS ¢ pa300pOM KOHKPETHBIX
CUTYyaIlNii, MO3TOBOH IITYPM, UHTEPAKTUBHAS JJabopaTopHas padbora.

PexomeHayercss wucnonb3oBaHHWe HMHGOPMAIMOHHBIX TEXHOJIOTMM TIpU  OpraHW3aIuu
KOMMYHUKAIIMH CO CTYACHTAMM JIUTSI TIPEICTaBICHUS MHPOPMAIIUH, BBIIAYH PEKOMEH AN 1
KOHCYJbTUPOBAHUS IO OINEPATUBHBIM BOIMpocaM (JIEKTPOHHAS I10YTa), WCIOJb30BaHUE
MYJIbTUMEIUA-CPEACTB MPU MPOBEICHUU JIEKITMOHHBIX U JTA00OPATOPHBIX 3aHSITUMN.

8. OLUEHOYHBIE CPEJCTBA JIJI IPOMEXYTOYHOM ATTECTALIUU
KoHTpons 3HaHWH, TONYYEHHBIX CIYIMIATEISIMA TPU OCBOEGHUU pas3neiioB (MOMIYJei)
[TporpamMmel, OCyIIeCTBIISIETCS B CIIEAYIOMUX (popmax:

- TEKYIINI KOHTPOJIb YCIEBAEMOCTH — OOECIeUMBAET OLIEHWBAHUE XO/1a OCBOEHUS Pa3/IeIoB
[Tporpammel, TpoBOIUTCS B hOPME TECTa;

- TpakTUKa — oOecreunBaeT KOMIUIEKCHOE OCBOCHHE BCEX BHUIOB MPOQecCHOHATBLHOU
JESITEIPHOCTA CUCTEMHOTO aHAJTUTUKA;

- IPOMEXYTOUHAS aTTECTAIMsl — 3aBEPIIAET M3y4eHUE OTAeNbHOro Monyis [Iporpammsbi,
MPOBOIUTCS B (hopMe 3aueTa;

- UTOrOBas aTTECTAIUS — 3aBEPIACT U3YUCHHUE BCCH MPOTrPaMMBbI.

Bompocs! k 3auery

. Kakast pop BU3yanm3aiuu TaHHBIX B COBPEMEHHOM aHaIN3€e JAHHBIX?

. Kakoit mHCTpyMEHT nepegaun uHGpopmanuu ucnoib3yercs B Matplotlib?

. Kakue 6ubmmuorexu Matplotlib MokeT HHTErpUpOBaTHCS C APYTUMH?

. Kakue rpadguueckue o0beKTHI IpeaocTasisgeT oudanorexka Matplotlib?

. Kakum o6pa3zom MoxHO mocTpouTs rpadux B Matplotlib mo manabM?

. Kak M0XHO TpakTOoBaTh rpadmKu, MOCTPOEHHBIE C MOMOIILI0 OubanoTexku Matplotlib?

. Kakue nacrpoiiku noctynusl B Matplotlib mis BusyansHOTrO mpeacraBieHus: rpapukos,
COOTBETCTBYIOIIMX IIEJISIM U 3aJ1a4aM HCCIICIOBAHMS?

8. Kakue 6ub1oTeKn MOTyT OBITh UCIIOIB30BaHBI BMecCTe ¢ Seaborn?

9. Kakue oTnmuus ectb Mexay OuOImoTexoi Seaborn M IpyruMu MOAYISIMU TIOCTPOEHUS
rpa¢ukos?

10. Kakue Tunsl rpaduxoB Seaborn MOXHO UCIOJIL30BATh IS aHAIU3a JAHHBIX?

11. Kakue MeTo1bl MOKHO MCIIOJIb30BaTh IS TOCTpOeHUs rpadukoB B Seaborn?

~N N DN AW~



12. Kakme BO3MOXHOCTM MpeHocTaBiseT Seaborn uisi HACTPOWKH TPEICTABICHUS
rpa¢ukos?

Texymuii koHTpons. [lepeueHp NpuMepHBIX 3aJaHUN

Tema «IIpunoxenue muHeHON anredpbl B aHAIM3E JTaHHBIX»
[Tpumep Tecra
1. Kak u3MeHSTCS CcTaHmapTHbIE OIMMOKKA KOI(PPHUIMEHTOB JIMHEWHOW PErpecchH, eCiu
3HAYEHMs CIIy4alHOI'0 WIEHAa BO BCeX HAOIIOAEHMSX BBIPACTYT B N pa3 (IIpU MOCTOSIHCTBE
OCTaJIbHBIX BEJIMUMH):
* He U3MeHsATCA

BBIPACTYT B N pa3

BBIPACTYT B N2 pas

YMEHBILIATCS B N pa3
2. Ilox nonHo#M npo6emMoit COOCTBEHHBIX 3HAUEHUH 1711 MATPULIbI A TOHUMAETCS:
* HaxOX[I€HHE BCEX COOCTBEHHBIX 3HAUECHUI

HaXO0KJIEHNUE HECKOJIBbKNX COOCTBEHHBIX 3HAUCHUIA

HaXOXJIEHUE HECKOJIBKUX COOCTBEHHBIX BEKTOPOB

HaX0JIEHUE BCEX COOCTBEHHBIX BEKTOPOB MATPUIIbI
Tema «Teopust BeposiTHOCTEH U OCHOBA CTATUCTUKI»
[Tpumep Tecra
1. ITpu yBenmueHun odbeMa BBIOOPKHU N M OJJHOM U TOM K€ YPOBHE 3HAUMMOCTH a, LIMPUHA
JIOBEPUTEIIBHOTO UHTEPBAJIA:

MOXET KaK YMEHBIIUTHCS, TAK U YBETTUUUTHCS

yYMEHbIIAeTCs

HE U3MEHSETCS

YBEIINYNBACTCS
2. Kak HaszpiBaeTcst uynciao m( (HACTyIUIEHUS] COOBITHS B N HE3aBUCHUMBIX HCIBITAHUSX, B
KaKJIOM M3 KOTOPBIX BEPOSITHOCTh IOSIBJIEHHMSI COOBITHSI paBHA p), ONpEIENsieMOoe U3
HepaBeHCTBa np [1q 0 m0 [Inp - p:

HaunOoJbIIIEe

ONTUMAaJIbHOE

HauBepOsITHEHIIee

HEBO3MOKHOE
3. Ecm umeetcst rpynma U3 n HECOBMECTHBIX coObITHi Hi, 00pa3yronmx mojHy0 TpyMIy
cobbiTii, m wm3BecTHB BepositHoctu P(Hi), a cobbiTme A MOXET HACTYNUTH IOCHE
peanuzanuu omgHoro u3 Hi, usBectHsr Bepositnoct P(A/ Hi), To P(A) Bbruucnsiercss mo
dhopmyite

bepnymm

baiteca

IIOJIHOM BEPOSITHOCTH
Tema «CtaTucTHUECKHE METOIBI»
ITpumep tecta
1. HepetmanTe OCHOBHBIE CBOHCTBA TOYCUHBIX OIIEHOK:

HECMEIIEHHOCTH 1 3(h(hEeKTUBHOCTH

3((HEeKTUBHOCTD U COCTOSITETLHOCTD

HECMEILEHHOCTb, 3(h(P)eKTUBHOCTh U COCTOSATEIBHOCTh

HECMEUIEHHOCTh U COCTOSTEIBHOCTh
2. Ecnm smmmpudeckast cratuctuka Ko HaxoauTes B «30HE 3HAUMMOCTWY, TO MMPUHUMAETCS
CTaTUCTUYECKOE PEILICHUE:

HE OTKJIOHSITH HyJIeBYI0 runorezy HO

OTKJIOHUTH HyJIeBy1o runotesy HO;



HE OTKJIOHSTH HyJIeBYIO Turnote3y HO, XOTs B 1eiCTBUTEILHOCTH OHA OY/ET HE BEpHA
3. CornacHo F- kputeputo duniepa, NpaBWIbLHBIM SBISETCS CIEAYIOUIUN CTAaTUCTUYECKUI
BBIBOJI:

CTATUCTUYECKU 3HAYMMBIX Pa3IUYUil MEXIy OUCIEPCUsSIMU B IEPBOM U BTOPOM
rpymmnax HeT. Pa3jauums B CTENeHW OJHOPOAHOCTH TIOKa3aTeeil YpOBHS BepOATBLHOTO
MBIIIEHUS MEXTy TPYIIITAMH OTCYTCTBYIOT

MMEETCs] CTATUCTUYECKOE PA3INYNe MEXAY JUCIEPCUSIMU B NIEPBOM U BTOPO IpymHmax.
[To creneHn OAHOPOJHOCTH TAKOrO MOKAa3aTessl, KaK YPOBEHb BepOAIbHOI'O MBIIUIECHUS,
HMMEIOTCS Pa3IMuns MEXy IpyniamMu

smmupuyeckoe  3HadeHue F-  kputepus ~ @Dumepa  HAXOOUTCI B «30HE
HeompeaeeHHOCTH». Heobxoammo  yBeTWYUTh OOBEMBI BBIOOPOK U MPOJOJDKUTH
HCCIIEIOBAHUE

Moaynb 2. MHCTpyMEHTBI aHaIM3a TaHHbBIX
Tema «BusyanpHble HHCTPYMEHTBDY
ITpumep keiica

Amnanu3 nanHbIx Ha 6a3ze Microsoft Excel:

1. Ckauaiite HaOop naHHBIX «/laHHBIE O MPOAYKTaX CylepMapkeTa». DTO MOXKET OBITh
Ha0OP TaHHBIX U3 JIFOOOTO OTKPHITOTO UCTOYHUKA, HanpuMep, Kaggle, UCI, Data.gov u T.1.
2. UmnopTupyiite HaOop nanueix B Microsoft Excel.

3. OieHuTe Ka4yecTBO U TMOATOTOBKY JaHHBIX. Ompenenurte, €CTh JU B JAHHBIX
OTCYTCTBYIOIIME 3HAYEHUS, BBIOpOCHl Wian aybnukatel. McnpaBbTe JH0ObIE OIIMOKH WIIN
HE/IOCTATKU B JJAHHBIX 110 HEOOXOIUMOCTH.

4. Co3maiiTe CBOAHYIO TaOIUIly, YTOOBI IOCMOTPETHh CpEIHEe, MEIUaHy W CTaHIapTHOE
OTKJIOHEHUE ISl KaKJIO0T0 MPOAYKTA MO KOJIUYECTBY MPOJAHHBIX €AMHUI] U OO BhIpyUKe.
5. Co3zpaiite auarpammbl I BU3yaJIM3alluy JaHHbIX. Hampumep, MOXHO MOCTPOUTH
TUCTOTPAMMBI I TOWMCKA pachpeneiaeHus Ui KaXxAoro TMpoayKTa B KaTeropusix
MPOAAHHBIX €IMHUII U OOIIIEH BEIPYUYKH.

6. [IpoBepbTe TMMOTE3bI OTHOCUTENIBHO AAHHBIX, MCIOJB3YysS (YHKIUIO aHAIN3a JAHHBIX B
Microsoft Excel. Hanpumep, MOXHO TpOBEpUTH, 3aBUCST JIM MPOJIAHHBIE €IUHUIIBI OT TUIIA
MPOJIYKTA WIHM OT Ce30Ha (Harpumep, JeTo, 3uMa, BeCHa, OCEHb).

7. IlpencraBbTe pe3yabTaThl BAILErO aHajiuM3a C MOMOUIbIO TpaUKOB U AHATCPAMM.
CocrtaBbTe OTYET O pe3ynbTaTe paboThl B Microsoft Word i PowerPoint.

8. CnemaiiTe BBIBOJIBI M PEKOMEHIALIMM, OCHOBAaHHbIE Ha aHaiuie. Hampumep, MOXHO
PEKOMEHI0BATh YBEJIMYUTH MPOU3BOJICTBO M MPOAAXKY TeX MPOAYKTOB, KOTOPHIE UMEIOT
00JIBIIION crIpocC.

Tema «OcHOBBI TporpamMmmupoBanus Ha Python»
[Tpumep keiica
PazpaboTtka npunoxeHus «INTAHUPOBIIMK 3a1au» Ha si3bike Python

1. OnpenenuTe MOAXOIAIIYIO Bepcuto si3bika Python, 000CHOBAB clienaHHbBIN BBIOOD.

2. CamMOCTOATENbHO OCYIIECTBUTE BBIOOP TMOJXOMSIIEH HHTErPUPOBAHHONU  CPEIIbI
paspabotku (IDE) ¢ o6ocHOBaHMEM BBIOOpA.
3. Pazpaboraiite Texnuueckoe 3aganue (T3) k nmpunoxenuto. IIpoBenure mpoeKTUpOBaAHUE
MPUJIOKEHUS C y4eToM (yHKIIMOHANIa, KOTOPBIA OJDKHA BKJIIOYATH B ce0s peanusyemas
nporpaMma, a UMeHHO:
: CO37IaHUE 3a]1a4 CO CPOKAMU BBITIOJTHEHUS;

BBIBOJI CITMCKA BCEX CO3/IaHHBIX 3a]1ay;

pEeIaKkTUpOBAHUE U yIAJIEHUE 3a]1a4;

buIpTpanys 3a71a4 10 HA3BAHUIO WJIM CPOKAM BBITIOJTHEHHUS,

YBEIOMJICHHS] O KpaHUX CPOKAX BBITTOJHEHMS 3a/1a4.
YyuTuTe, 4TO MEXKAY 3aIyCKaMu MporpaMma 0/ KHa XPaHUTh CBOM JaHHBIC Ha HAKOIUTEIE



na"HbIX. Mcronap3yiTe I 3TOro Jr000# MoAXOoaAmuid popMaT XpaHEHUS JaHHBIX Ha Balll
BBIOOD.

4. PazpaboraiiTe NpOTOTUIT MPUITIOKEHUSI HA OCHOBE CO3/IaHHOTO MTPOEKTA.

5. Ilpoananuzupyiite paboTy mpoToTuna. 3aJlOKyMEeHTUPYITE Bce HAlJIEHHbIE B TpOrpamMme
OIIMOKHU U HETOUHOCTH. OlLieHUTe YI00CTBO MOIB30BAHUS CO3JaHHOM MPOrpaMMON, a TaKkKe
3¢ GEeKTUBHOCTH €¢ paboThl C TOYKU 3PEHUST CKOPOCTH JOCTIDKEHUS pe3yiabTaTta. Hampumep,
32 KaKO€ MHUHHUMAJIBHO BO3MOXHOE€ KOJIWYECTBO [EUCTBUI MOXHO CO31aTh 3axauyy B
MporpaMMme.

6. Ha ocHOBe BBISIBIEHHBIX HEIOCTATKOB MCIPABBTE M YJIYUIIUTE CO3JAHHYIO IIPOrpaMMYy.
I[To HEOOXOAMMOCTHM NPOBEAUTE MOBTOPHOE MPOEKTUPOBAHHME MPOrpaMMbl U CO3JANTE
HOBBI IIPOTOTHII.

7. TloarotoBbTe OTYET, BKIIOYAIOIIMN B ceOsi dKpaHHbIE (OPMBI PaOOTHI MPHUIOKECHHUS.
Cnenaiite BBIBOJBI 00 OCOOEHHOCTSIX pa3pabOTKU MPUIOKEHUH THUIA «IIJIAHUPOBIIUK
3a7a4», C KOTOPBIMU BaM MPUIIIOCH CTOJIKHYTHCS IO X0y pa3padoTku. OTMeThTe Hanboee
yIa4yHble PENICHUsl, KOTOPbIE BaM YJIAJIOCh NPUMEHUTH IPU pa3pabOTKe MPOTPaMMBI.
OnuiuTe BO3HUKIINE B XOA€ pa3padoTku mpobiembl. Pacckaxkute, Kakum (yHKIIMOHAIIOM
MOYHO JIOTIOJIHUTB Ballly TEKYLYIO0 BEPCUIO IIPOTPAMMBIL.

Tema «bubanoreka Numpy»
ITpumep keiica
AHanmu3 naHHeix B Numpy Ha ocHOBe Habopa 1aHHBIX «/laHHbIe O (hyTOOIBHBIX MATYAXY

1. Ckauaiite Habop gaHHBIX «JlaHHbIe O (PyTOONBHBIX MaT4ax». ITO MOXKET ObITH HAOOP
JTAaHHBIX U3 JIFOOOTO OTKPHITOrO UCTOYHUKA, HanpuMmep, Kaggle, UCI, Data.gov u T.1.
2. UmmnopTupyiite HaOop nanHbix B Python ¢ momompio 6mbmmorekn Numpy.
3. OueHuTe KauyecTBO U NOATOTOBKY JaHHBIX. Ompenenure, e€cTbh JM B JTaHHBIX
OTCYTCTBYIOIIME 3HAYEHUS, BBIOpOCHI Wian aybnuxatel. McnpaBbTe JIOOBIE OIIMOKH WU
HEJOCTATKHU B JAHHBIX IO HEOOXOIUMOCTH.
4. TIlpoBeauTe CTATUCTUYECKUN aHaIW3 JaHHBIX. BKJoynTe B BalllM UCCIEAOBAHUS
cne)lyfomne MoKa3aTeau U TaOJIULIbL:

pacyeT CpeIHero KOJIMYECTBA FOJIOB, 3a0UTHIX KaX/101 U3 KOMaH/;

CBOJIHAsl Ta0iuua C pe3ylbTaTaMM KaXJA0W W3 KOMaHI B BHUAE «100OebI /
HUYBU / IOPAKEHUS;
: CIHUCOK U3 5 TYYIINX KOMAH]I IO Pe3yIbTaTaM MPOBEIEHHBIX MATUEH.
B 3aBucuMoCTM OT HMMEIOIIUXCS JAHHBIX IOMOJIHUTE WM W3MEHUTE BBIIIEITPUBEICHHbIE
nyHKThI. Hampumep, MOXXHO MPOBECTH pacueT KOJIUUYECTBA MOJYYCHHBIX KPACHBIX KapTOUYEK
KaXJ0M KOMAaHIIOM 3a ONpeneseHHbIH MPOMEXKYTOK BpPEMEHU, WM MOCUUTATh CpEIHEee
KOJIMYECTBO TOJIy4aeMbIX TPaBM, XapaKTePHOE 1T KOHKPETHOW KOMAaHAbI Ha MPOTSIKEHUN
HECKOJIBKHUX UTPOBBIX CE30HOB.
5. TloaroroBhTe M MPOBEPHTE HECKOJBKO TUIIOTE3 OTHOCUTEIBHO MMEIOIIMXCS HJaHHBIX.
Hanpumep, nokaxute Wi OMpOBEPrHUTE TUITOTE3Y O TOM, YTO CIOPTCMEHBI UMEIOT JIyUIlIne
MoKa3aTesy B IepBOI MOJIOBUHE MaT4ya, YeM BO BTOPOU.
6. IlpencraBpTe mMOJy4YeHHBIE pPE3yabTaThl B BHAe oT4eTa. OTYET MOXKHO CO31aTh B
nporpammax Microsoft Word u Microsoft PowerPoint. [lo jxemaHuio mnosydeHHbIE C
nomMoinbio Numpy CBOJHbIE TAOJIUIIBI U TTOKA3aTEIU MOXHO MUMIIOPTHUPOBaTh B Microsoft
Excel, uToOBI co31aTh IUarpaMMbl U rpaduKy 171 BU3yaIu3alluy MOJTyYeHHBIX TaHHbIX.
7. JlomoJIHMTE OTYET BBIBOJAMH M MPOTHO3aMH KacaTeIbHO PE3yJbTaTOB KOMAHJ WU HX
yuyacTHUKOB. Hampumep, cnenaiite mporHo3 Ha pe3yIbTATUBHOCTh KOMAH/bI B CIIEIYIOIIEM
UTPOBOM CE30HE, YUUTHIBAS MPEABIIYIINE TOKA3ATEIN KOMAH/Ibl, COCTOSIHHE CIIOPTCMEHOB U
JIpyTHE MOKa3aTelu.

Tema «C60p, opraHu3zalys 1 XpaHEHUE JAHHBIX»

ITpumep keiica

Co3pnanue Habopa TaHHBIX HA OCHOBE MHTEPHET-KaTajIora KHUT

1. Haitnute Ha npocropax cetu MHTepHeT katanoru KHUr. OOBIYHO WX MOXHO HalTH Ha



caiTax, 3aHUMAIOIIUXCS JUCTPUOYIINEH KHMKHOMN MPOTYKIINU.
2. BHUMAaTEIbHO U3YUYHUTE COACPKUMOE KATAJIOTOB, a TAKXKE JaHHBbIE, KOTOPBIMH OMHMCHIBAIOT
KHUTH B KaTaJjore.
3. Otbepure kaTanor, Haubosee OJIU3KUM MO COAEPKAHUIO K CIETYIOIIUM XapaKTepUCTUKAM:
: y KHUT €CTh 3ar0JIOBOK M OIMCAHUE;

YKa3aHO aBTOPCTBO;

OTMEUYEHO KOJUYECTBO CTPAHHULL;

MIPUCYTCTBYET I'OJT U3/IAHUS;

YKa3aHO BO3PACTHOE OI'paHUYEHUE.
4. Tlpomymaiite ¢gopmaT XpaHeHUsS OyIyIIMX MAAHHBIX. YUTHUTE, YTO BaM TMOHAAOOUTCS
nH(popMaIms, epeurciieHHasl B myHkTax Boime. [Tomumo 3Toit mHbpOpManmu HEOOXO0IUMO
noAyMaTh, Kakas eule MHGopMalus MOXKET MOHAZOOUTHCS UISl BBIMTOJHEHMS CIIEAYIOLINX
3aJau:
: 0TOOp HanboJIee MOMYISIPHBIX KHUT C TPYNIIMPOBKOM IO KaHpaM;
BBIBOJT 5 CAaMBIX 00CYKIa€MbIX KHHT;
0TOOpaXeHHE CaMOH JICIIeBOM 1 CAMO JOPOTON KHUT B KaTaJIOTe.
Nudopmanuro aist pemeHns 0003HAYEHHBIX 3a7au TakK)Ke HEOOXOIMMO BKIIIOUHUTH B HAOOP
JTAHHBIX.
5. IIpoBenute cOOp AAHHBIX C MOMOIIBIO CpeACTB s3bika Python. Hanpumep, nocpenctsom
oubmotek Beautiful Soup u Scrapy.
6. CoxpaHute pAaHHble B BBIOpaHHOM ¢opmaTe XpaHeHHUs [aHHBbIX. [IpoBepbTe wuX
LIEJIOCTHOCTh U JIOCTOBEPHOCTh. B ciyuae ommbOOK yCTAaHOBUTE HCTOYHUK HCKAXKEHUH.
Hanpumep, ommbka B mporpaMMe UIn pa3pblB HHTEPHET-COSTMHEHUSI.
7. IloArOoTOBBHTE OTUET, BKIIOUYAIOIINIA B CEOSI BBIIEPKKU U3 COOPAHHBIX JAHHBIX U OMHUCAHHE
K HUM. OOBSICHUTE, KaK COOpaHHbIE JaHHbIE MOTYT IOMOYb B PELIECHUHU 3aJay U3 MyHKTa 4
HACTOAIIEro Keica, a TakKe OMMUIINTE, KaKHUe elle 3aJayd MOKHO DPELIUTh C MOMOUIBIO
COOpaHHBIX TAHHBIX.

Tema «Pabota ¢ manasivu B Pandas»
ITpumep keiica
Uccnenosanue nokasarenei mpoaaxku BUAEOUTp ¢ momolibio Pandas
1. 3arpy3ute HaOOP JAHHBIX O IPOJAXKAX BUIACOUTD.
2. Otkpoiite ero B Python ¢ momompio 6ubmuorexkn Pandas.
3. Hcnonp3yiiTe OCHOBHBIe MeTonabl OmOmmoTekm Pandas, Takme xak head(), info() u
describe(), 4TOOBI O3HAKOMUTHCS C JOaHHBIMH. OOpaTuTe BHUMAHHME HA TOJIy4YaeMmble
CTATUCTHUYECKHE TTOKA3ATEIH.
4. O3HaKOMUBIINCH C JAHHBIMU, POBEPHTE HAOOP JAHHBIX HA OIIMOKH, MPOITYCKH, TPOYNE
nckaxeHnus. [1o BO3MOXHOCTH UCTTPABBHTE HX.
5 [TpoBenuTe pacder U BBIBOJ CIEAYIOIINX MTOKA3ATEIICH:
CpeliHee KOJIMUECTBO MPOJAHHBIX KOMUN BUACOUTD AJISI KAXIO0T0O U3IATENS;
Haubolee «yCIEIIHbII» H3AaTeh BUACOUTP IO MOKA3ATENI0 KOJIWYECTBA
nponaHme UTp IO CTPAHAM;
M31aTeNb C HAMOOJIBIIINM KOJIMYECTBOM MTPOTAHHBIX KON BUICOUTD;
urpoBasi mwiatdopmMa ¢ HAUOONBIIMM KOJIMYECTBOM PEATM30BAHHBIX KOMHUI
BUJICOUTP.
Pacuet 1omoaHUTENBHBIX TOKA3aTeNeH MPUBETCTBYETCH.
6. 3arpy3ute manHble B Microsoft Excel m moctpoiite rpaduku. Hampumep, kpyrosas
IuarpaMma 1o JaHHBIM O CPEIHEM KOJIMUECTBE MPOJAHHBIX BUICOUTP KAXKIBIM U3IATEIIEM.
7. Bxirounte TmONy4YeHHbIE TpadUKM B OTYET IO BBINOJHEHHON pabote. Cremnaiite
COOTBETCTBYIOIIME BBIBOJABI. COMPOBOIUTE BCE MaTepHalbl B OTYETe KOMMEHTAPHUSIMHU.
JIOTIOTHUTENBHO OTMEThTE CHIIbHBIE U cllabble cTopoHbl Pandas mpu padorte ¢ TabIu4YHBIMU
JTAaHHBIMU OTHOCHUTEIBbHO OMOInoTeKn Numpy.

Tema «Busyanuzanus TaHHBIX CpecTBaMH si3bika Python»
ITpumep keiica



Busyanuzanusa Habopa gaHHbIX « BpuinanTeD
1. 3arpysute manable Ha kommbloTep. OTpoiite Habop nanHeix B Python. Hampumep, c
MoMoIIbIo cpenct 6ubmmorexk Matplotlib unu Seaborn.
2. BHUMATEIbHO O3HAKOMBTECH C COJEPKUMBIM HaOOpoB AaHHBIX. Ilpu HeoOxomumocTu
BOCITOJIB3YHTECH YK€ M3yUeHHBIMU OMOIMOTeKamMu, HarpuMep, Pandas.
3. YOeautech B IEIOCTHOCTH U KOPPEKTHOCTH AaHHBIX. [1o HEoOXomMMocTH MCIpaBbTE U
OYMCTUTE JaHHBIE.
4. [TpoBenuTe NOCTPOEHUE PAZTUYHBIX I'PA(PUKOB HA OCHOBE UMEIOIINXCS TAHHBIX:
: scatter plot;

box plot;

bar plot;

pair plot;

line plot;

heat map;

violin plot.
[To sxemaHuro mocTpoiite apyrue TUnbl TrpadukoB. [anHbie 118 rpaduxoB oTdepure
CaMOCTOSITEIbHO, PYKOBOJCTBYSCh IleflecooOpa3HOCThi0. Hampumep, umeer cMbICa
IIPOBEPUTH TUIIOTE3Y O 3aBUCUMOCTH LIEHBI OpWIIJIMAHTAa OT KOJMYECTBA KapaT, HO HE OYEHb
Pa3yMHO MTPOBEPSTh 3aBUCHMOCTb I[BETA OT pa3mepa.
5. O6006muTe MOIy4eHHBIE CBEACHMS, BKIIOUMB I'paUKu B OTUET IO MPOJEIaHHOM pabore.
ComnpoBoaute KaxIblii TpapuK KOMMEHTAPUSIMH.
6. Cphenaiite BBIBOJBI O NOJIYYEHHBIX pe3yibraTtax. [lomymaiite, Kak MOXXHO IPUMEHUTH
IIOJIyYEHHBIE CBEJICHUs Ha IpakTuke. Hanmpumep, aBTOMaTU3MpOBaTh IPOILIECC HA3HAUEHUS
MPEIBAPUTEIHFHON IIEHBI KXKIOMY OPHIUIMAHTY B 3aBUCUMOCTH OT €ro XapaKTEPHUCTHK, YTO
MOXET OBbITh AKTYyaJIbHO B CUCTEMaX C MPUMEHEHNEM KOMITHIOTEPHOTO 3PEHUS.
7. TlpenacraBbTe pe3ynbTaThl pabOThl B YIOOHOM i Bac Buje. lIpeamnoyTurenbHO B
dhopmate npesentanuu Microsoft PowerPoint wim ¢aiina pdf.

9. YYEBHO- METOANMYECKOE U NTHOOPMALIMOHHOE OBECIIEYHEHUE
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0) mporpamMmMHoe obecrieueHne 1 MHTepHeT-pecypChl

Ne HaumeHnoBanue Onucanue

1 [ Comsol Multiphysics Jlunien3us Ha yd4eOHBIH Kjacc IO CYyOJUIIEH3MOHHOMY
noroBopy Ne20/15/230 T 16.12.2015.

2 | LibreOffice becrimatHoe pacnpoctpanenne no nunensun GNU LGPL
https://ru.libreoffice.org/about-us/license/

3 |[Python3 BbecninatHoe pacnpoctpanenune mo jgunensun GNU GPL
http://www.gnu.org/licenses/old-licenses/gpl-2.0.htm.

4 11 http:// | DnexrponHo-6ubmMoTeunas cucrema IPRbooks — Hayuno-

www.iprbookshop.ru/ 00pa3oBaTeNbHBIN pecypc IS pelieHus 3aaa4d oOyueHus B

Poccun m 3a pybGexom. YHukampHas miatdopma DBC
IPRbooks oObenuHsleT HOBele WHHOPMAIMOHHbBIE
TEXHOJOTMM U Y4YeOHYIO JIMIIEH3MOHHYIO JIUTEePaTypy.
Koutent OBC IPRbooks oTBeuwaer TpebGoBaHUSIM
cTaHaapToB BbIced 1Kok, CI1O, MOMOTHUTENBHOTO U
IUcTaHIMOHHOTO oOpa3oBanus. DbBC IPRbooks B momHoMm
00beMe COOTBETCTBYET TPEOOBAHUSAM 3aKOHOJATEILCTBA
P® B chepe obpazoBanus

5 | http:// http://www.e.lanbook.com
www.e.lanbook.com

http://elibrary.ru Hayunas snextpoHHast OMbIroTeKa XypHaioB

https://biblio-online.ru/ | OnexkrporHass OubmuoteuHnass cucrema «lOpaiit». DBC
«fOpaiiT» B moMHOM 00BbEME COOTBETCTBYET TPEeOOBAHUIM
3akoHoAaTenbcTBa PD B chepe obpazoBanus

B) mpodeccrnoHaabHble 0a3bl JAHHBIX U HH(HOPMAIIMOHHBIE CIIPABOYHBIE CHCTEMBbI

Ne Haunmenosanue Ormnucanue

1 [«Koncynprant Ilmroc»: | KomneroTepHas cripaBouHasi mpaBoBas cucrteMa B Poccuu.
KOJICKCHI, 3aKOHBI, | Peann3zoBaHbl Bce COBpEMEHHBIE BO3MOXHOCTHU JIJISI IIOUCKA
yKa3pl, IOCTAaHOBJIEHUS | U pabOTHI C MpaBOBOIl MHpOpMaLueit

ITpaButenscTBa PO

2 | KomnbsroTepHas Cucrema mpenHa3HayeHa [JIs1 WCCIEAOBAHUN U Y4eOHBIX
CIIpaBOYHasi  MpPaBOBas | KYPCOB B 00JACTU 3KOHOMHKH, YIPABJIEHUS, COIIMOIOTHH,
cucteMa B Poccuu. | TUHIBUCTUKH, (prtocoduu, uiionoruu, MexayHapOIHBIX




PeanmuzoBanbl BCE | OTHOIIICHUII U IPYTHX TYMAHUTAPHBIX HAYK
COBPEMCHHbIE

BO3MOKHOCTH JUIS
moucka ® paboTel C
MpaBoOBOM MH(pOpMaIUen

3 | MyabTuTpan MynbeTuUTpaH

4 | UupopmarmonHo- denepaabHbIi 00pa3oBaTEIbHBIN noprai,
KOMMYHUKAIIMOHHbIE obecreunBaOIINIA MH(OPMAITMOHHYIO MO/JIEPKKY
TEXHOJIOTUU B | 0Opa3oBaHusl B 00JACTU COBPEMEHHBIX MH(OPMALIMOHHBIX
obpazoBaHUU U TEIEKOMMYHMKAIIMOHHBIX TEXHOJOTHMM, a  TaKxke

nesitennbHOCTH 10 TipuMenennto KT B chepe o6pazoBanus

5 | «Huadopmuka» ObecrnieunBaeT MH(GOPMAIIMOHHYIO MO JIEPIKKY
BCECTOPOHHETO  Pa3BUTUS M  TPOJBUKEHUS  HOBBIX
MHGOPMAIIMOHHBIX TEXHOJOTUM B cdepax obOpa3zoBaHus U
Hayku Poccun

6 | Google Scholar ITouckoBast cucreMa IO TIOJHBIM TEKCTaM HAy4YHBIX
nyOuKanuii Bcex GopMaToB U TUCHMILIAH

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHUE JUCHUITJINHbI
3aHATUS MO JUCUMIUIMHE MPOBOJATCS B CHEUUAIBHBIX MOMEIIEHUSIX, MPEACTABISIOMINX
co00l y4yeOHBbIC ayIUTOPHUU I MPOBEACHUS 3aHSATUM JICKIIMOHHOTO THWITA, TPYIIIOBBIX U
WHIUBUAYAIBHBIX KOHCYJIbTAIIMH, TEKYIEro KOHTPOJS U TPOMEKYTOUHOW aTTeCTaIuu.
CnernuanbHble  MMOMEIICHUS  YKOMILIEKTOBAHBI  CHENHUAJIU3UPOBAHHONW  MeOeIplo |
TEXHUYECKUMU CPEJACTBAMU OOyYEeHMSs, CIyXallUMH IS  TpEeACTaBlIeHUs] y4uyeOHOU
nHpopMalu OOJbIIONW aynuTopuu. Bcee momeleHusi, B KOTOPBIX MPOBOMSITCS 3aHSTHUA,
COOTBETCTBYIOT JACHCTBYIOIIUM ITPOTHBOITOKAPHBIM ITPaBUIIAM 1 HOPMaM.

Kaxnprii oOyuaroruiics oOecrieueH WHIWBUAYAJBHBIM HEOTPAHUYEHHBIM JIOCTYIIOM K
JJIEKTPOHHO- OMOJIMOTEYHBIM  CHUCTeMaM M K  3JeKTpOHHOW  HMH(POPMAIIMOHHO-
00pa3oBaTEIbHON Cpe/ie YHUBEPCUTETA.

CamocrosTenbHas  paboTta 00y4JaroIIuXCs OCYIIECTBIISACTCS B TTOMEIICHUSIX,
OCHAIIIEHHBIX KOMIIBIOTEPHON TEXHUKOM C BO3MOKHOCTBIO MTOJIKITIOUEHUS K ceTh «HTepHeT»
u o0ecreueHHeM JOCTyna B JJIEKTPOHHYIO HH(GOPMAIMOHHO- 0Opa30BATEIbHYIO Cpedy
YHUBEPCUTETA.



