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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, | CHCTEMHOTO aHaJIN3a, BKIIIOYAIOIIETO
MBIIIICHUE KPUTUUECKUI aHalIN3 W | METOJMKH IPOBEICHUS HCCIEIOBAHUS

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

noaxon gag pemenus | MI-2VK-1YMmeer OLIEHUBATH
IIOCTaBJICHHEBIX 3a/1a4 MHOBEBIIIEHUE 3¢ hekTUBHOCTH




poueayp aHaimuza TmpobieM U
IPUHSTHUS pelIeHUi
NA-3VK-1Bnaneer AJITOPUTMOM
MPUHATHS pelIeHus;
METOJaMU

YCTAHOBJICHUS MPUYNUHHO-
CIIEZICTBEHHBIX CBSI3€M M OIPEIEICHUS
Hauboyiee 3HAYMMBIX Cpeau H
uX;

METOJUKAMH TOCTAHOBKU IIETTU

u

OIpeAeNIEHUS Croco6oB ee
JIOCTHOKEHUS

4. CTPYKTYPA JUCHHUITINHBI

OOmmas TpyI0eMKOCTh AUCUMIUIMHBI cocTaBisgeT 8.00 3aueTHBIX eauHHIIBI, 288.0 akaaeMUUecKux
JacoB.

1 — Ne i/t

2 — Tema (pa3aen) AUCHUILUTMHBI, KypcoBasi paboTa (IMPOEKT), MPOMEXYTOUHAS aTTECTaAIUs
3 — Cemectp

4 — Buibl KOHTaKTHON paOOTHI U TPYTOEMKOCTD (B aKaJIeMHUYECKUX Yacax)
4.1 - JI (JIexuum)

4.2 — Jlexuuu B BUJI€ TPAKTUYECKON MOATOTOBKHU

4.3 — 13 (ITpakTUueckue 3aHITH)

4.4 — TTpakTUUECKHE 3aHITHUS B BUJIC TPAKTUIECKON TTOATOTOBKHU

4.5 — JIP (JTabopaTopHbie pabOThI)

4.6 — JlabopaTopHble paOOTHI B BU/IE€ MPAKTUYECKON MTOATOTOBKHU

4.7 — UKP (Muas xoHTakTHas paboTta)

4.8 — KTO (KoHTpoJib TEOPETHIECKOTO OOYUCHHUS)

4.9 — KO (KoHTposb Ha sK3aMeHe)

5 — KoHTpoJib (B aKaJIeMUUYECKUX YaCaX)

6 — CaMocTtosTenpHas paboTa (B akaJeMHUISCKUX Jacax)

7 — @OpMBI TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH

1 2 3 4 5 6 7
411424344 (145]14.6|47148149
1 MaTteMmaTHnKa 3 34 110 Tect
JUISL aHAJIU3a
JAHHBIX
2 HNucrpymentsr | 4 34 109.8 | Tecr
aHanmu3a




JaHHBIX

3 3auer 4

0.2 Tect

Hroro 0.0

0.0 68.0 000200 0.0 [219.8

5. COAEP KAHUME JUCHUIIIIMHbI

5.1. JlabopaTopHbie 3aHATHS

Haunmenosanune TeMbl

CopnepxaHue TeMbI

Jluneiinas anrebpa

Bektopbl: omepanuu  HajJ ~BEKTOpAMH; BEKTOPHOE
IPOCTPAHCTBO; ~ OCHOBBI  TpUroHOMeTpuu. Hopmsr:
CKISIPHOE TIPOM3BEIEHNE BEKTOPOB; HOPMBI BEKTODA;
CcBs3b L2 HOPMBI M CKAISIPHOTO TPOU3BEICHUS;
paccrostHue MEXTY BEKTOPaMHU. Martpuiisr:
apudmernyeckue omepanuu HaJ MaTpUllaMd U HUX
CBOICTBA; YMHOKEHHE MATpPULIbl HA BEKTOP; JIMHEWHAsS
(HE) 3aBUCUMOCTDH U 0a3MC; MATPUIHOE TEPEMHOKEHHUE.
OOpaTHast MaTpuua U  ONPEENUTENb: OOpaTHas
MaTpHIla; BBIPOKIACHHAS MaTpULA; OINpPEIeIUTeNb, €ro
NPUMEHEHHE W  CMBICHI;  YIOPOILEHUE MATPUUYHBIX
BBIPAKEHU.

MaremaTnueckuii aHaIN3

@OyHKIMK: ompeneneHne GyHKIMN 1 rpaduka GyHKIUH;
nuHeNHass (GYHKUWS;, TOJMHOMMHAIbHAS — (YHKLHUS;
omnucaHue JTAHHBIX c TTOMOIIIBIO (YHKIINIA;
nokasaTeiabHass  QyHKIUS;, Jiorapudm™m;  oOpaTHas
byHKIHUS; MO/yJIb; KOMITO3ULIUS byHKINHN.
[Tpou3BogHble M MHTErpajbl: MPEAeN; MPOU3BOIHAS;
MpaBWIa HAXOXIACHUS MPOU3BOJIHBIX; AIKCTPEMYMBI
GyHKIMNA;  cBOWCTBA  (PYHKIIMU:  MOHOTOHHOCTD,
BBIMTYKJIOCTh. (DYHKIIMM  HECKOJIBKHX TEPEMEHHBIX:
(YHKIIMA HECKOJIBKMX TEPEMEHHBIX; BHU3yaTH3aIlHs
(GYyHKUIMUA ABYX TEPEMEHHBIX; 4YacTHas IPOU3BOIHAS;
rpaJMeHT (YHKIHUH; IKCTPEeMyM (YHKIIUM HECKOJBbKHX
NIEPEMEHHBIX; TPAANCHTHBIN CITYCK.

[TpunoxxeHnne JTUHEMHON anredopsl
B AHAJIN3€ JAaHHBIX

JIuHelHas perpeccusi: ONMpeaeIeHUe MOAEIN JIMHEMHOMN
perpeccuy;  HaxOXXIEHHWE  IIapaMeTpOB  JIMHEMHOU
perpeccun kak pemtenne CJIIY; GyHKIMS OMIMOKM U ee
MHUHUMM3ALUS; AHAJIUTUYECKOE pelieHue TS
MapaMeTpoOB PErpeccuy; KOJUIMHEAPHOCTb B JaHHBIX,
peryisipuzainus; TpaJUueHTHbIM CIYCK IS HAXOXKIACHUS
nmapaMeTpoB JuMHeHHOW perpeccur. CoOCTBEHHBIE
BeKTOpbl U SVD: coOCTBeHHBbIE 3HAYEHHUS! U BEKTOPBI

MaTpPULBI; reOMETPUYECKOE IIpEACTAaBIICHUAE
COOCTBEHHBIX  BEKTOpPOB;  CHHIYJISPHBIE  BEKTODBHI,
CUHTYJISIDHBIE pasnoxeHus SVD; IIPUMEHEHUE

CUHTYJIsSIpHOTO pasnoxenus, PCA.

Teopusi BEepOSITHOCTEMI M OCHOBBI
CTaTUCTUKU

JAMCKpeTHbIE CllydaiiHple BEJIMYUHBL: UCXOJ, COOBITHE,
BEPOSITHOCTH;  CBOMCTBA  JUCKPETHBIX  CIIy4alHBIX
BEJIMUMH; JUCKPETHBIE pacnpeneiieHus. Bzaumonencraue

JIUCKPETHBIX  CIyYallHbIX  BEJIMYMH:  COBMECTHOE
pacrpe/ielieHle U KoBapualus; YCIOBHASI BEPOSITHOCTb,
TeopeMa Baiieca; CEeMIUTUPOBAHHUE, OazoBas

BU3YyaJInu3alus JAaHHBIX; OCHOBHBIC OIMUCATCIIbHBIC




cTaTUCTUKU. HenpeppiBHBIE ClyyailiHble BEJIWYUHBI:
HEIPEPBIBHbIE CIyYalHbIE BEIWYUHBI, HOPMAJIBHOE
pacnpenenenne u LIIIT; coBMecTHOEe pacnpeneieHue,
CBSI3b BEJIMUMH, KOPPEIALMS; YCIIOBHAS BEPOATHOCTh U
Teopema  baileca s HENpEpPBIBHBIX  BEIUYUH;
TUCTOTPAaMMbl U ONMUCATENIbHbIE CTATUCTUKU 4
HEIPEPBIBHBIX BEJINYMH.

CraTucTudeckue METOObI

CratucTuyeckasi oUEHKa IMapaMeTPOB: BEPOSITHOCTh U
MpaBIOINO00HEe; OllEHKa NapaMeTPOB paclpereseHus;
METOJ  MAKCHUMAaJbHOI'O  IPaBAONOAO0MUS;  IOMCK
MIApaMETPOB JIMHEWMHOW PETPECCUM C BEPOSTHOCTHOU
TOUYKHU 3peHus. MeTOoJ TJIaBHBIX KOMIIOHEHT: MaTpula
koBapuanmy; npuMmenenne PCA. Crarucruueckue
9KCIEPUMEHTBI U TPOBEpPKA THUIIOTE3: BEPOSITHOCTHOE
NPUHSATHE PEIIEHUI; TOBEpUTENbHbIE HHTEpBaIbl; A/ B
TECTUPOBAHME; IMAapaMEeTPUUYECKHUE TECThl;  pa3Mep
BBIOOPKM, €ro CBSI3b C  OIMOKOW. MeTtomabl
CTaTUCTUYECKOM MIPOBEPKHU TUIIOTE3:
HemapaMeTpUYEeCKue TeCTbl; OYyTCTpaN; HEIMHENHHOe
npeoOpa3oBaHUE JAHHBIX; MHOXECTBEHHAsh IIPOBEPKA
TUIIOTE3.

BusyanbHbie MHCTPYMEHTBI

Knaccudukamus MHCTPYMEHTOB aHalIu3a JIaHHBIX.
O030p UWHCTPYMEHTOB, He TpeOyIOIUX HaBBIKOB
nporpammupoBaHus. O030p HMHCTPYMEHTOB aHaJIM3a
JTAaHHBIX, B KOTOPBIX TPUMEHSIETCS TPOrpaMMHUPOBAaHUE.

OCHOBBI TIPOrPaMMHUPOBAHUS HA
Python

Hasnauenne u npumenenue ss3pika Python. OcHOBBI
paboThl C MHTEPAKTUBHON cpenoil pazpadotku Jupyter.
OcHoBHbIE NOHATUS s3bIKAa. OCHOBHBIE THUIIBI JaHHBIX.
JIuHelHBIE  AITOPUTMBI.  YCIIOBHBIE  QITOPUTMBI.
Huknmuueckue anroputmel. Dynkuuu. Pabora ¢
IIOTOKOBBIM BBOJIOM-BBIBOJIOM.

bubnuoreka Numpy

000 o000 00 roktbmmreemie OCHOBHBIC
MOHATUS U ocobeHHocTH. Tumbl gaHHBIX Numpy.
OcHOBHBIE Onepally HAJl TUIIAMU JaHHbIX Numpy

COop, opraHuzaiys M XpaHEHHE
JTAHHBIX

ITonstue «bomnbiue maHHbIe». OCHOBHBIE BO3MOKHOCTU
M0 HAXOXACHUIO U cOopy nMaHHBIX. OO30p OCHOBHBIX
WCTOYHUKOB JaHHBIX. OpraHm3aius ¢ BBIIIOJTHEHUE
coopa maHHBIX. OCHOBHBIE HWHCTPYMEHTHI cOopa u
opraHu3aiuu 1aHHbIX. OCHOBHBIE BUJIBI IIPEICTABIICHUS
manabeiX. ITonstme SQL. PaGora ¢ 6a3amMu JaHHBIX B
SQLiteStudio. OcnoBbl SQL. Tumbr manabix SQL.
OcHoBHble BUbl 3ampocoB SQL. OcHOBBI ycTpoiicTBa
BeO-caiiToB. M3BrIeueHne TaHHBIX C BEO-CaTOB.

Pa6ora ¢ nagusimu B Pandas

ITonstue monmynbHoctu B Python. Kpatkuii 0630p
OCHOBHBIX MOJyJI€H, MPUMEHSEMbIX B aHAIU3€ JAHHBIX.
Hasnauenne u mnpumeHeHue Oubmmotexku Pandas.
OcnoBuble Tunbl Pandas. M3BnedyeHue OaHHBIX U3
DataFrame. OmnucartensHble cratuctuku — Pandas.
OcCHOBHBIE OIlepallu, MPOBOJUMBIE HaJ THUIIAMU
nanublx B Pandas. Hasnauenume mnpemnoOpabotku
JIAHHBIX. MeTtoabl npenoopadboTku JTAHHBIX.




Bo3moxxnoctu Oubmuotekum Pandas mpu mocTtpoeHUM

rpa¢uKoB
Busyanuzanus NaHHbIX | Buzyanuzanus KakK adexTrBHAS dbopma
cpencrBamu sizbika Python NpeACTABIICHUS] JaHHBIX. Ha3HaueHue OUOIMOTEKHU

Matplotlib. HWuterpanmus Matplotlib ¢ apyrumu
oubmuorekamMu. OcCHOBHBIE (YHKIMH OUOIMOTEKH.
[TocTtpoenne TrpadukoB 1O JaHHBIM. TpaKTOBKa
rpadpukoB. Hacrpoiika BHU3yanbHOTO TpPEACTABIICHHS
rpagukoB B COOTBETCTBUHM C MLEIIMH U 3aJavyaMu
uccinengoBanusa. HasHadyeHue OuoOmmoreku Seaborn.
OcobeHHOCTH M OTJAWYUS OT JPYrHUX MOJIYJeH
noctpoeHusi TpadukoB. HHTErpanmus ¢ IpyrUMH
oubnmmorekamu. OCHOBHBIE THUIBI TpadukoB Seaborn.
[TocTtpoenue rpadukoB 1o maHHbIM. Hacrtpoiika
npeacTaBiieHUus TpauKOB.

6. CAMOCTOSATEJIbHAS PABOTA

Ne | HaumeHoBaHUME TEMBI Coneprxanue Tembl (paszena) TpynoeMkocTh
n/m (paznena) B
aKaJeMUYECKUX
yacax
1 Marematuka 1718 | BeimonHeHue J1a00paTOPHBIX pa6or, | 110
aHaJIM3a TaHHBIX oopMIIeHHE OTYETOB
2 HMucTpymMeHThI BoinosniHenue J1abOPATOPHBIX pabor, | 109.8
AHAJIN3a TAHHBIX odopMIIeHHE OTYETOB

7. OBPA3OBATE/IbBHBIE TEXHOJIOI'MN

UNnterpanbHyio Monenb 00pa3oBaTeIbHOrO Ipoliecca MO AUCHMUIUIMHE (OpMUPYIOT
TEXHOJIOTUM METOJIOJIOTUYECKOTO YPOBHS: MOJYJbHO- pEUTUHIOBOE OOYUYEHUE, TEXHOIOTHS
MO3TAaITHOr0 (POPMUPOBAHUS YMCTBEHHBIX JACHCTBUN, TEXHOJOTHUS Pa3BUBAIOIIETO OOYUYCHUS,
3JIEMEHTBI TEXHOJIOTUU PA3BUTHUS KPUTUUECKOTO MBIIIJICHUS, camoyrpasiieHne. Ha 3ansaTusx
HCIIOJIb3YIOTCS METO/IbI AKTUBHOTO 00yYeHHUs: JICKLIUS C 3apaHee
3aINTAHUPOBAHHBIMU OIMTUOKaMM  (JIGKLIMS- ITPOBOKAIIMS), JIEKIIHUS C pa300pOM KOHKPETHBIX
CUTyallUil, MO3rOBOM IITYpM, HHTEPAKTUBHAS JJabopaTopHas paborta.

PexoMeHmyercss ucmonb30BaHHME HMHGOPMAIMOHHBIX TEXHOJIOTMM TIpH  OpraHW3aluu
KOMMYHUKAIIMH CO CTYACHTAMM JIUTSI TIPEICTaBICHUS MH(POPMAIIUH, BBIIAYM PEKOMEH AN 1
KOHCYJIbTUPOBAHMS IO OIEPATUBHBIM BOIpPOCAM (3JIEKTPOHHAsS IOYTa), HCIOJIb30BAHHUE
MYJIbTUMEIUA-CPEACTB MPU MPOBEICHUU JIEKITMOHHBIX U JTA00OPATOPHBIX 3aHSATUMN.

8. OUEHOYHBIE CPEJCTBA JJI IPOMEXYTOYHOM ATTECTALIUU
KoHTposib 3HaHMI, NOIYYEHHBIX CIyIIATEISIMH IIPU OCBOEHUHU pa3[eioB (MOJYJIei)
[Tporpammel, oCyIecTBIsSIETCS B ClIEAYIOMUX (popmax:

- TEKYIINI KOHTPOJIb YCIEBAEMOCTH — OOECIEUMBAET OLIEHUBAHUE X0/l OCBOEHUS Pa3/IeiIoB
[TporpamMmsl, mpoBoAUTCS B (hOpME TECTA;

- TpakTUKa — oOecrneuynBaeT KOMIUJIEKCHOE OCBOCHHE BCEX BHUIOB NPOQecCHOHATHLHON
JESITEIHPHOCTA CUCTEMHOTO aHAJTUTUKA;

- TIPOMEXYTOUHAsl aTTECTAIMsl — 3aBEpIIAeT M3y4eHUEe OTAeNbHOro monyis I[Iporpammsbi,
MpoBOAUTCS B (hopMe 3aueTa;

- UTOTOBAsI ATTECTAIIMS — 3aBEpILAET U3yUueHHUE BCEH MPOrpaMMBI.

Bompocs! k 3auery

1. Kakast poip BU3yajm3alnu JaHHBIX B COBPEMEHHOM aHaJIN3e JAHHBIX?

2. Kakoit mHCTpyMeHT nepeaauyn uHpopmanuu ucrnoib3yercs B Matplotlib?

3. Kakue 6ubanorexkn Matplotlib MokeT HHTErpupOBaThCS ¢ APYTUMU?



4. Kakue rpadudeckrue oOBEKTHI MpeaocTaBisaeT ouonmmoreka Matplotlib?

5. Kakum 00pa3om M0kHO nocTpouTh rpaduk B Matplotlib mo nanabim?

6. Kak MOXHO TpakTOBaTh rpauKH, MOCTPOECHHBIE C TTIOMOIIbI0 OMOInoTeku Matplotlib?

7. Kakue HacTpoiiku gocTynHbl B Matplotlib nis Bu3yanbHOro mpeacTaBieHus] rpadUuKoB,
COOTBETCTBYIOIIMX IIEJISIM U 3a/1a4aM HCCIIeTOBAHMS?

8. Kakue 6ubimmoTexu MOTYT OBITh MCITOIB30BaHbI BMecTe ¢ Seaborn?

9. Kakue otnmuus ectb Mexay OubiamoTexoi Seaborn um IpyruMu MOAYISIMU MOCTPOEHUS
rpaduKoB?

10. Kakue tunsl rpadpuxoB Seaborn MOXHO UCHOJIb30BATH JIJIS aHAIM3A JAHHBIX?

11. Kakue MeTo1bI MOKHO UCIIOJIB30BATH IS TOCTpoeHus rpadukos B Seaborn?

12. Kakme BO3MOXHOCTM TMpeAaocTaBisieT Seaborn uisi HACTPOHKHM MPEICTABICHUS
rpagukon?

Texymuii koHTposk. [lepeyeHp NpUMeEpHBIX 3aJaHUN

Tema «ITpunoxxeHue TUHEHHON anreOphl B aHATIN3E TaHHBIX»
ITpumep Tecra
1. Kak u3MeHsTCS cTaHIapTHbIE OIIMOKUA KOI(PPHUIMEHTOB JIMHEWHOW PpErpecchu, eciu
3HAUYEHUs CIYyYalHOTO 4jieHa BO BCeX HAOJIOACHUSX BBIPACTYT B n pa3 (MPH MOCTOSHCTBE
OCTAJIbHBIX BEJIMYMH):
* HE U3MEHATCH

BBIPACTYT B h pa3

BBIPACTYT B N2 pas

YMEHBIIATCS B h pa3
2. 1o moHO¥M Mpo6IeMOi COOCTBEHHBIX 3HAUEHUM 111 MATPHUILIBI A TOHUMAETCS:
* HaxXOXJEHHUE BCEX COOCTBEHHBIX 3HAUECHUI

HaXOXJIEHUE HECKOIBKUX COOCTBEHHBIX 3HAUEHUI

HaX0JIeHUE HECKOJIbKIX COOCTBEHHBIX BEKTOPOB

HAXO0XJIEHHE BCEX COOCTBEHHBIX BEKTOPOB MATPHIIbI
Tema «Teopust BEpOITHOCTEN U OCHOBA CTATUCTUKI»
ITpumep Tecra
1. I1pu yBenmueHun o6beMa BHIOOPKH N U OJTHOM U TOM K€ YPOBHE 3HAUMMOCTH a, LIUPUHA
JIOBEpUTEIIBHOTO UHTEpBAJIA:

MOYET KaK YMEHBIIUTHCS, TAK U YBEJTUUUTHCS

YMEHBIIAETCS

HE U3MEHSIETCS

YBEJIIMYMBAETCS
2. Kak HaszpiBaeTcsi unciao m( (HACTyIUIEHUs] COOBITHS B N HE3ABUCUMBIX HCIBITAHUSIX, B
KaXXIOM U3 KOTOPBIX BEpPOSITHOCTb IMOSIBJICHUSI COOBITHSI paBHA p), OINpEIesieMoe U3
HepaBeHcTBa np [ q [1 mO [ np - p:
: HanOoJblIee

ONTUMAaJbHOE

HauBeposTHeIIee

HEBO3MOYXHOE
3. Ecnu umeetcst rpynma U3 n HECOBMECTHBIX coObITMi Hi, 00pa3yronmx moHyo Tpymiy
cobbiTuii,  wu3BecTHb BepositHoctu P(Hi), a cobbiTme A MOXET HACTYNUTH IOCHE
peanuzauuu ogHoro u3 Hi, usBectHwsr Bepositnoctu P(A/ Hi), To P(A) Bbluucnsiercss mo
dhopmyiie

bepuymm

baieca

IOJIHOW BEPOSATHOCTHU
Tema «CraTuctuueckue METOIbD»



ITpumep Tecra
l. HepeqnanTe OCHOBHBIE€ CBOHCTBA TOYCUHBIX OLIEHOK:

HECMENIEHHOCTH U 3P HEKTUBHOCTh

3¢ (HEeKTUBHOCTD U COCTOSITEIBHOCTD

HECMEIIEHHOCTh, 3()(PeKTUBHOCTD U COCTOSATETHHOCTh

HECMEIIEHHOCTh M COCTOSITEIBHOCTD
2. Ecnm smnmpuueckasi cratuctuka Ko HaxoauTes B «30HE 3HAUMMOCTW», TO NMPUHUMAETCS
CTATUCTUYECKOE pEllIeHNUE:

HE OTKJIOHSTH HyJeByIo runoresy HO

OTKJIOHUTH HyJeBy1o Tunote3y HO;

HE OTKJIOHSITh HyJIeBYI0 runote3y HO, XoTs B 1eiCTBUTEILHOCTH OHA OY/AET HE BepHA
3. CornacHo F- kputeputo duiepa, NpaBUILHBIM SBJISETCS CIEAYIOMIMNA CTATUCTUYECKUN
BBIBOJI:

CTATUCTUYECKU 3HAYMMBIX Pa3IUYUil MEXIy OUCIEPCUSMU B IEPBOM U BTOPOM
rpymmnax HeT. Pa3nuums B CTENeHW OJHOPOAHOCTH TIOKa3aTeel YpOBHS BepOATBHOTO
MBIIJIEHUS MEX]Ty TPYIIIIAMH OTCYTCTBYIOT

MMEETCs] CTATUCTUYECKOE PA3INUYNe MEXAY JUCIEPCUSIMU B IEPBOM U BTOPOI Ipymnmax.
[To creneHn OAHOPOJHOCTH TAKOrO MOKA3aTessl, KaK YPOBEHb BEpOAIbHOI'O MBIIUIEHUS,
UMEIOTCS PA3JIMUUS MEXKTy TPYIIIaMu

sMnupuueckoe  3HaueHue F-  kpurepuss ~ Dumepa  HaXoguTcss B «30HE
HeompeaeleHHOCTH». Heobxoammo  yBeTWYUTh OOBEMBI BBIOOPOK U MPOJOJDKUTH
UCCIieJIOBAaHNE

Monynb 2. MHCTpyMEHTBI aHAIIN3a JJaHHBIX
Tema «BusyanbpHble HHCTPYMEHTBDY
[Tpumep xeiica

Ananmus naHHeix Ha 0a3e Microsoft Excel:

1. Ckauaiite HaOop naHHBIX «/laHHBIE O MPOAYKTAX CylepMapkeTa». DTO MOXKET OBbITh
Ha0OP MaHHBIX U3 JIFOOOTO OTKPHITOTO UCTOYHUKA, HanpuMep, Kaggle, UCI, Data.gov u T.1.
2. Umnoptupyiite Habop nanHbix B Microsoft Excel.

3. OieHuTe KayecTBO U MOATOTOBKY JaHHBIX. Ompenenure, €CTh JU B JAHHBIX
OTCYTCTBYIOIIME 3HA4YCHHS, BBIOPOCH Wi MyOnmukatel. McrnpaBbTe JIOOBIE OIMIMOKH WA
HEIOCTATKU B JAHHBIX MO HEOOXOIUMOCTH.

4. Cozpaiite cBOIHYyIO Tabiuily, 4TOOBI MOCMOTPETh CpEeIHee, MEAMAaHy MU CTaHAApTHOE
OTKJIOHEHHE JIJIs1 KAXKIOT0 MPOAYKTa MO KOJIMYECTBY MPOJAHHBIX €IUHUI] U OOIIIel BBIpYUKE.
5. Cozpaiite auarpammbl I BU3yaJIM3alluy JOaHHbIX. Hampumep, MOXHO MNOCTPOUTH
TUCTOTPAMMBI JUISl TIOMCKA pacHpeleNieHust Uil KaXAOTO TPOAYKTa B KaTErOpHUsX
MPOJIAHHBIX MHUIL U OOIIECH BHIPYUYKH.

6. [IpoBepbTe TMMIOTE3bI OTHOCUTENIBHO AAHHBIX, MCIOJb3Yys (YHKLIMIO aHAIN3a JAHHBIX B
Microsoft Excel. Hanpumep, MOXHO TpOBEpUTH, 3aBUCST JIM MPOJIAHHBIE €IUHUIIBI OT TUIIA
MPOJYKTA WIM OT C€30Ha (Harpumep, JeTo, 3uMa, BeCHa, OCEHb).

7. TlpencraBpTe pe3yJdbTaThl BaIlErO0 aHAlW3a C MOMOIIBI0 TPaQUKOB M AHATPAMM.
CoctaBbTe OTYET O pe3ynbTaTe paboThl B Microsoft Word wim PowerPoint.

8. CpenaiiTe BBIBOAbI M PEKOMEHJAILMM, OCHOBaHHblE Ha aHanuze. Hampumep, MOXHO
PEKOMEH0BATh YBEJIMYUTH MPOU3BOJICTBO M MPOAAXKY TeX MPOAYKTOB, KOTOPHIE UMEIOT
00JIBIIION cIIpOC.

Tema «OcHoBBI TporpamMmmupoBanus Ha Python»
ITpumep keiica
PazpaboTtka npunoxeHus «INIAHUPOBIIMK 3a71au» Ha si3bike Python

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

2. CaMOCTOSTENBbHO OCYIIECTBUTE BBIOOP MOAXOIMINEH MHTErPUPOBAHHOM  Cpebl



paspabotku (IDE) ¢ o6ocHOBaHMEM BbIOOpA.
3. Pazpaboraiite Texunueckoe 3aganue (T3) k mpunoxenuto. [IpoBenure npoekTupoBaHue
MPUIOKEHUS C y4eToM (YHKLMOHAJIa, KOTOPbIA JTOJDKHA BKJIIOYATh B ce0s peanuzyemas
nporpaMMa a UMEHHO:

CO3/IaHUE 33124 CO CPOKAMU BBITIOJIHEHUS;

BBIBO/I CITMCKA BCEX CO3/IaHHBIX 3a7aY;

peaaKTUpOBAHUE U yJAJIEHUE 3a7aY;

duIbTpanus 3a/1a4 Mo Ha3BaHUIO WU CPOKAM BBITIOJTHEHUS,

YBEIOMJICHUSI O KpaWHHUX CPOKaX BBIMTOJIHEHUS 3a/1a4.
VYurture, 4To MeXIy 3alyCKaMH MPOorpaMMa I0JIKHA XPAHUTh CBOU JAHHbIE HA HAKOIUTENE
na"HbIX. Mcronp3yiiTe 11 3TOro ar000i moaXoaamuii popMaT XpaHeHUs JaHHBIX Ha Balll
BBIOOD.
4. PazpaboraiiTe IpOTOTHUI MPUIOXKEHHUSI HA OCHOBE CO3/IAHHOTO IMMPOEKTA.
5. Ilpoananusupyiite paboTy mpoToTuna. 3a0KyMEHTUPYITE Bce HAWIEHHbIE B TPOrpaMme
OIIMOKU U HETOYHOCTU. O1ieHUTE YI00CTBO MOJI30BAHUS CO3JJaHHOM MPOTrpaMMOM, a TaKkKe
3¢ dEeKTUBHOCTD €¢ paboThl C TOYKU 3PEHUsI CKOPOCTH JOCTIDKEHUs pe3yibrarta. Hampumep,
32 KaKO€ MHMHUMAJIBHO BO3MOXHOE€ KOJIMYECTBO JEHCTBUM MOXKHO C€O34aTh 3ajady B
Mporpamme.
6. Ha ocHOBe BBISBJIEHHBIX HEIOCTATKOB MCIPABbTE U YJIYUILIUTE CO3JAHHYIO MPOTPAMMY.
I[To HEOOXOAMMOCTHM NPOBEAUTE MOBTOPHOE IMPOECKTUPOBAHHME MPOrpaMMbl U CO3JANTE
HOBBII IIPOTOTHII.
7. TloArotoBbTe OTYET, BKIIOYAIOIIMN B ceOsi dKpaHHbIE (HOPMBI PaOOTHI MPUIOKEHHUS.
Cnenaiite BBIBOJBI 00 OCOOEHHOCTSIX pa3pabOTKU MPUIOKEHUN THUIA «IIAHUPOBLIUK
3a7jauy», C KOTOPbIMU BaM MPUIIIOCh CTOJKHYThCS MO X0y pa3paboTku. OTMeThTe Hanboee
yIauHble pPEIIeHUs, KOTOpbIE BaM YAAJIOCh NPUMEHUTh NPH pa3pabOTKEe ITPOTPAMMBI.
OnumuTe BO3HUKINKE B XOJIe pa3padbotrku mpobiiemsbl. Pacckaxure, kKakuM (pyHKIIMOHAIIOM
MO>KHO JOTIOJIHUTH Ballly TEKYIIYIO BEPCUIO TPOTPAMMBI.

Tema «bubanorexka Numpy»
ITpumep keiica
AHanu3 naHHbIX B Numpy Ha OCHOBE Habopa AaHHBIX «/laHHbIE O (GyTOOIBHBIX MAaTUAX»

1. Cxauaiite Habop nmaHHBIX «/laHHBIE O (YTOOTBHBIX MaT4ax». DTO MOXET OBITH HAOOD
JTAaHHBIX U3 JIFOOOTO OTKPHITOrO UCTOYHUKA, HanpuMep, Kaggle, UCI, Data.gov u T.1.
2. Ummnoptupyiite Habop nanHbix B Python ¢ momotpio 6ubimuorekn Numpy.
3. OieHuTe KayecTBO U MOATOTOBKY JaHHBIX. Ompenenure, €CTh JU B JAHHBIX
OTCYTCTBYIOIIME 3HAYEHUS, BBIOpOCHI WM aybOnukatel. McnpaBbTe JOOBIE OIIMOKH WIIH
HEJOCTATKHU B JAHHBIX IO HEOOXOIUMOCTH.
4. TIlpoBeauTe CTATUCTUYECKUN aHaIW3 JaHHBIX. BKJoynTe B BalllM UCCIEAOBAHUS
cneﬂy}omue Mokas3aTejd U TaOIUIIbI:

pacueT CpeIHero KOJIUUECTBA T'OJIOB, 3a0UTHIX KaXKIOM U3 KOMAH/I;

CBOJIHAsl Ta0iuua C pe3ylbTaTaMM KaXJoW W3 KOMaHI B BHUAE «100Oebl /
HUYBH / TOPAKEHUS;
: CIIMCOK M3 5 JIy4YIIMX KOMAH/ [0 pe3yIbTaTaM MPOBEACHHBIX MAaTUEH.
B 3aBucuMoOCTH OT MMEIOLIMXCS JAHHBIX [ONOJHUTE WM W3MEHUTE BBILIENPUBEICHHbIE
nyHKThl. Hampumep, MOXHO MPOBECTH pacueT KOJUYECTBA MOJYYEHHBIX KPACHBIX KapTOUYEK
KaXXIO0M KOMAHAON 3a ONpeAesieHHbId MPOMEXYTOK BPEMEHM, WIM IOCUUTATh CpEIHEee
KOJIMYECTBO MOJIYYAa€MbIX TPABM, XapaKTEPHOE [JI1 KOHKPETHOW KOMAHAbl HA MPOTSKEHUU
HECKOJIbKMX UT'POBBIX CE30HOB.
5. TloaArotoBbTe M MPOBEPHTE HECKOJIBKO THUIIOTE3 OTHOCUTEIBHO MMEIONIUXCS JAHHBIX.
Hanpumep, nokaxute Wi onpoBEprHUTE TUIIOTE3Y O TOM, YTO CIOPTCMEHBI UMEIOT JIyUllIne
MOKa3aTesy B IEpBOM MOJIOBUHE MaT4a, YeM BO BTOPOU.
6. IlpeacraBpTe NOIY4YEHHBIE PE3yJbTAaThl B BUAe oT4yeTa. OTUET MOXKHO cO34aTh B
nporpammax Microsoft Word u Microsoft PowerPoint. Ilo >kemaHuro mMmoJiydeHHbIE C
nomMoinbio Numpy CBOJHbIE TAaOJIUIIBI U MOKA3aTeIU MOXHO MUMIIOPTHUPOBaTh B Microsoft



Excel, 4T0OBI cO31aTh MUAarpaMMBbl U TPadUKH 71 BU3YATIN3aIllM1 TTOJTYIeHHBIX JAHHBIX.

7. JlonmogHHATE OTYET BBIBOJAMHU U IPOTHO3AMHU KAacCaTEIbHO PE3YJIbTATOB KOMAHJ WM UX
y4yacTHUKOB. Hampumep, caenaiTe NporHo3 Ha pe3yjJbTaTUBHOCTh KOMAHABI B CIEIYIOLIEM
UTPOBOM CE30HE, YUMTHIBAs IIPEABIAYIINE ITIOKA3aTeIN KOMaH/bl, COCTOSIHUE CHOPTCMEHOB U
Jpyrue noKas3aTenu.

Tema «CO0p, opranu3anus U XpaHeHHe JaHHbBIX»
ITpumep keiica
Cosznanue Habopa JaHHBIX HA OCHOBE MHTEPHET-KaTajaora KHUT
1. Haiinute Ha npocropax cetu MHTepHer kaTanorn KHUr. OOBIYHO MX MOKHO HAaMTH Ha
caiiTax, 3aHUMAIOLIUXCA JUCTPUOyLIMEN KHUKHON POAYKIIUH.
2. BHUMATENbHO U3YyUYUTE COAEPKUMOE KATaJIOTOB, & TAKKE JAHHbIE, KOTOPBIMU OIUCBHIBAIOT
KHUTH B KaTaJIore.
3. Otbepure katanor, Hauboee OJIU3KUI MO COAEPKAHUIO K CIEIYIOIIUM XapaKTepUCTUKAM:
: y KHUT €CTh 3aT0JIOBOK U ONHMCAHUE;

YKa3aHO aBTOPCTBO;

OTMEUYEHO KOJIMYECTBO CTPAHMLI;

MPUCYTCTBYET O U3JAHUS;

YKa3aHO BO3PAcTHOE OI'paHUUYEHUE.
4. Tlpomymaiite dopmaT XpaHeHUsS OyAyIIMX MJaHHBIX. YUTHTE, UYTO BaM ITOHAAOOUTCS
uH(popMaIys, nepeuncieHtas B myHkrax Boime. [Tomumo 3Toit mHbpopManmy HeOOXO0IUMO
MoJymMaTh, Kakas erie MHopMalus MOXKET MOHAJOOUTHCS Il BBIMOJTHEHUS CIIEAYIOIINX
3ajau:
: 0TOOp HanboJIee MOMYJISIPHBIX KHUT C TPYNIIMPOBKOM IO KaHPaAM;
BBIBOJI 5 CAMBIX O0CYKIAEMbIX KHUT;
OTOOpakeHHe CaMOil IeIeBON U CaMOM TOPOroi KHUT B KaTaJlore.
Nudopmanuro ais pemeHns 0003HAYEHHBIX 3aJau TaK)Ke HEOOXOIMMO BKIIIOUUTH B HAOOP
JTAHHBIX.
5. IIpoBenuTte cOOp AAHHBIX C TOMOIIBIO CpeAcTB si3bika Python. Hampumep, mocpeacrsom
oubmmotek Beautiful Soup u Scrapy.
6. CoxpaHute J[aHHbIe B BbIOpaHHOM (Qopmare XpaHeHHs AaHHBIX. [IpoBepbTe ux
LEJIOCTHOCTh U JIOCTOBEPHOCTh. B ciyuae oOmMOOK yCTAHOBUTE HCTOYHUK HCKAKEHUH.
Hanpumep, ommbka B mporpaMMe UiIn pa3pblB UHTEPHET-COETUHEHUSI.
7. I1oaAroToBhTE OTUET, BKIIOYAIOIIUM B c€0s1 BBIIEPKKHU U3 COOPAHHBIX JAHHBIX U ONHUCAHUE
K HUM. OOBSICHUTE, KaK COOpaHHBbIE JaHHbIE MOT'YT IOMOYb B PELIEHUHU 3aJay U3 MyHKTa 4
HACTOSIIIETO Keiica, a TakXe OMWIINTE, KaKue elle 3aJa4d MOXHO PEUIUTh C MOMOIIbIO
COOpAHHBIX TAHHBIX.

Tema «Pabora ¢ nanasiMu B Pandas»
[Tpumep keiica
HccnenoBanue nokasareneit mpoaaxu BUAEOUTp ¢ momoinbio Pandas
1. 3arpy3ute HaOOp TAHHBIX O MPOJAXKAX BUICOUTD.
2. Otkpoiite ero B Python ¢ momompio 6ubmuorexkn Pandas.
3. Hcnonp3yiiTe OCHOBHbIe MeToabl OuOmmorekw Pandas, Takme xak head(), info() u
describe(), yTOOBI O3HAKOMHUTHCS C AaHHBIMH. OOpaTUTe BHUMaHUE Ha TOJIydaeMble
CTaTUCTUYECKHE TTOKA3aTENH.
4. O3HAaKOMUBIIUCH C TaHHBIMH, POBEPHTE HAOOP MaHHBIX HA OLIUOKH, MTPOIYCKH, IPOYHE
nckaxenus. [1o BO3MOXHOCTH UCITPABBTE HX.
5 ITpoBenuTe pacuer U BBIBOJ CIEAYIOIIMX [IOKA3ATEIIEH:
Cpe/iHee KOJIMUECTBO MPOIaHHBIX KOTIUNA BUICOUTP TSl KXKI0TO U3IATENs;
HanboJiee «yCHEIIHbI» UW3AaTellb BUICOUTP MO TMOKAa3aTEeN0 KOJIMYECTBa
HpOI[aHHbIX UTp 1O CTpaHaM;
M3/1aTelb C HAMOOJIBIIINM KOJIMUECTBOM MTPOIAHHBIX KOMTUN BUCOUTD;
urpoBasi miatdopma ¢ HaAUOOJBIIMM KOJIUYECTBOM PEAJTU30BAHHBIX KO
BUJICOUTD.



Pacuer nononHUTENbHBIX TOKA3aTENEH MPUBETCTBYETCSI.

6. 3arpysute mannble B Microsoft Excel m moctpoiite rpaduku. Hampumep, xpyrosas
JyarpaMmMa o JaHHBIM O CPEIHEM KOJIMYECTBE IPOJAHHBIX BUIECOUTP KAXKIbIM U3ATEIIEM.
7. Bxirouute mnoNydeHHble TpaduKM B OTYET IO BBINOJHEHHON pabote. Caemnaiite
COOTBETCTBYIOIIME BbIBOABL. COMpPOBOAMTE BCE MaTepUaTbl B OTUYETE KOMMEHTAPUSIMHU.
JIOTIOTHUTENTBHO OTMETHTE CHUIIbHBIE U cabbie cTopoHbl Pandas mpu pabote ¢ TaOaIuIHbIMU
JTAHHBIMU OTHOCUTEIBHO OMOInoTexku Numpy.

Tema «Buzyanu3zanus JTaHHBIX CpeICTBaMU si3bika Python»
[Tpumep ketlica
Busyanuzanusa Habopa gaHHbIX « BpuiinanTeD
1. 3arpy3ute maHHble Ha KoMmmbioTep. Otpoiite Habop manHbIX B Python. Hampuwmep, c
MTOMOIIBIO cpeIcTB Oubnuotek Matplotlib wiau Seaborn.
2. BHUMaTeIbHO O3HAKOMBTECH C COJIEPKUMbIM HAaOOPOB AaHHBIX. [Ipu HeoOGXoaUMOCTH
BOCITOJIB3YHTECH YK€ M3yUYeHHBIMU OnOIMoTeKamMu, HarpuMep, Pandas.
3. YOeautech B IEIOCTHOCTH U KOPPEKTHOCTH AaHHBIX. [1o HEoOXomMMocTu UCHpaBbTE U
OYHMCTUTE IAaHHBIE.
4. IIpoBenute MOCTpOEHUE PA3TUYHBIX I'paPUKOB HA OCHOBE UMEIOIIMXCS JAHHBIX:
: scatter plot;

box plot;

bar plot;

pair plot;

line plot;

heat map;

violin plot.
[To »xemaHuro moctpoiiTe apyrue Tumbl rpadukoB. JlaHHbie M TrpaduKoB OTOEpPUTE
CaMOCTOSITEIbHO, PYKOBOJICTBYSICh  IleliecooOpa3HocThio. Hampumep, uMeeT CMBbICT
MPOBEPUTH TUIIOTE3Y O 3aBUCUMOCTH 1IEHbl OPMJUIMAHTA OT KOJIMYECTBA KapaT, HO HE OYEHb
Pa3yMHO TTPOBEPSTH 3aBUCHMOCTb I[BETA OT pa3mepa.
5. O6006muTe MOIy4eHHbIE CBEACHMS, BKIIOUMB I'paUKu B OTUET IO MPOJEIaHHON pabore.
ConpoBouTte KaxKablil TpaduK KOMMEHTAPHUSIMH.
6. CnenaiiTe BBIBOABI O MOJYUYEHHBIX pe3yibTaTax. [loaymaiiTe, Kak MOXHO MPUMEHUTH
MOJIYYCHHBIE CBEACHMS Ha MpakTuke. Hampumep, aBTOMaTU3MPOBATH MPOIECC HA3HAYCHUS
MPEIBAPUTEIIHFHON IIEHBI KAXKIOMY OpPHUIUIMAHTY B 3aBUCHMOCTH OT €ro XapaKTEPHUCTHK, YTO
MOJKET OBITh AKTYyaJIbHO B CUCTEMaX C TPUMEHEHNEM KOMITbIOTEPHOTO 3PEHHUS.
7. TlpenactaBbTe pe3yibTaThl pabOThl B yIOOHOM i Bac Buje. lIpeamnoyTurenbHO B
dhopmate npesentanuu Microsoft PowerPoint wm ¢aiina pdf.

9. YYEBHO- METOANMYECKOE U NTHOOPMALIMOHHOE OBECIIEYHEHUME
JUCHUITJIMHBI
a) muTepartypa
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978-5-534-18130-2. — Tekcrt : anexkTpoHHbIH // O6pa3oBaTtenbHas matdopma KOpaiit [caitT].
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oubmoreunas cucrema. — URL: https:// e.lanbook.com/ book/223331(maTa oOpaiieHus:
26.06.2024). — Pexxum goctyna: Jjis aBTOPU3. MOJIb30BaTENIEH.
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0) nmporpammMHoe obecnieueHrue U MHTEpHET-pecypChl
No HaumenoBanue Onucanue
1 [ Comsol Multiphysics Jlutien3uss Ha y4yeOHBIH KilacC MO CyOJIUIIEH3UOHHOMY
noroBopy Ne20/15/230 T 16.12.2015.
2 |1 http:// | DnexTponHo-0OouOMMoTeuHast cuctema IPRbooks — HayuHo-
www.iprbookshop.ru/ 00pa3oBaTEbHBINA PeCypc I PEIIeHUs 3a1a4d OOyUCHUS B
Poccun u 3a pybGexom. YHuxkanpHas tatgopma IbC
IPRbooks oObenunser HoBeine HWHGOPMAIIMOHHbBIC
TEXHOJOTHMM W YYEOHYIO JIMIICH3UOHHYIO JIUTEPATypYy.
Kontent OBC IPRbooks orTBewaer TtpeboBaHMSIM
crangapToB Bbicuiel 1mkoybl, CIIO, gonoJHUTEIBHOTO U
nuctaHuonHoro oopasopanus. DbC IPRbooks B moaHOM
00bEMe COOTBETCTBYET TpPEOOBAaHMSAM 3aKOHOMATEIIHCTBA
P® B chepe oOpazoBanus
3 | http:// http://www.e.lanbook.com
www.e.lanbook.com
4 | http://elibrary.ru HayuHnas snexTpoHHast OMbIMOTeKa )KYpPHAIOB
5 | https://biblio-online.ru/ | OmekTponHass OuOmmoreunass cucrtema «kOpaiit». DBC
«FOpaiiT» B momHOM 00bEMe COOTBETCTBYET TPeOOBAHUSIM
3akoHoatenbcTBa PD B chepe oOpazoBanus
B) mpodeccruoHa bHbIe 0a3bl JAHHBIX 1 HHHOPMAIIMOHHBIE CIIPABOYHBIC CHCTEMBI
Ne HaumenoBanue Onucanue




I | «Koncynprant Ilmoco»: | KommnbroTepHas cripaBouyHasi mpaBoBasi cucrema B Poccuu.
KOJEKCBI, 3aKOHBI, | Peann3oBaHbl Bce COBpeMEHHBIE BO3MOXKHOCTH JIJISI [TIOMCKA
yKa3bl, IIOCTAHOBJICHUS | K paOOTHI C TPaBOBOI MHGOpMaIEH

[TpaButenscTBa PO

2 | Komnserorepnas CucreMa mnpeaHasHaueHa JUIsl UCCIENOBAHUN U y4eOHBIX
CIpaBOYHasi  IpaBoOBas | KYypcoB B 00JIaCTU 3KOHOMUKHM, YIIPABIIEHUS, COLUOIOTHH,
cucreMa B  Poccuu. | tuHrBUCTUKH, Qunocodun, GUIOTOTHH, MEXKITyHAPOIHBIX

PeannszoBansl BCE€ | OTHOLIEHUM U APYTUX T'YMAaHUTAPHBIX HAYK
COBPEMEHHBIE
BO3MOKHOCTH JU1sl

nmoucka u paboThl ¢
MPaBOBOM MH(pOpPMALIUEH

3 | MynbTuTpaH MynbTUTpaH

4 | UudopmalimoHHO- denepalibHbII 00pa3oBaTEeIbHBIN rnoprai,
KOMMYHUKAIITUOHHBIE o0ecreynBaronnii nH(pOPMAITMOHHYO MOJIIEPKKY
TE€XHOJIOTUU B | 0Opa3oBaHusl B 00J1aCTU COBPEMEHHBIX MH(GOPMAIMOHHBIX
obpazoBaHUU U TEIEKOMMYHMKAlIMOHHBIX TEXHOJIOTMH, a  TaKxke

nesitenpHocTH 1o npuMmeHeHuto MKT B chepe o6pazoBanus

5 | «Mudopmmka» OOGecneunBaet MH()OPMAITIOHHYIO MOJCPKKY
BCECTOPOHHETO  Pa3BUTHS U  NPOABWKEHUS  HOBBIX
MH(POPMAIIMOHHBIX TEXHOJIOTHI B chepax obpa3oBaHUs U
Hayku Poccumn

6 | Google Scholar [TonckoBasi cucremMa IO TOJHBIM TEKCTaM HAyYHBIX
nyommKaIuii Bcex (popMaToB U TUCIUTUTIH

10. MATEPUAJIBHO-TEXHUYECKOE OBECITEYHEHUE JUCHUITINHbI
3aHATUS O JIUCLUMIUIMHE MNPOBOJATCS B CHELUUAIBHBIX ITOMELIECHUSX, MPEACTABIISIOIINX
co00l yuyeOHbIe ayIUTOPHUU [JIsl MPOBEACHUS 3aHSTUM JICKIIMOHHOTO THUIIA, TPYMHIIOBBIX U
VHJUBUAYAIbHBIX KOHCYJIbTALIMH, TEKYLIEro KOHTPOJS U HPOMEKYTOUHOW aTTeCTaluu.
CnenuanbHple  MOMEIIEHUS  YKOMIUIEKTOBAHBI  CHELMAJIM3UPOBAHHONW  MeOEIpl0 U
TEXHUYECKUMHU CPEICTBAMHU OOYYEHHMs, CIyXalUUMU IS TPEACTaBICHUS y4eOHOM
nHpopMaru OoisbiIoNl ayauTopuu. Bce momenieHusi, B KOTOPBIX HPOBOASTCS 3aHSATHUA,
COOTBETCTBYIOT ACHCTBYIONIUM MTPOTUBOIOKAPHBIM MPaBWJIAM U HOPMaM.

Kaxnpiit obyuaronuiics oOecrieueH HWHIWBUAYAJIbHBIM HEOTPAHUYEHHBIM JOCTYIIOM K
EKTPOHHO- OUOTMOTEYHBIM CHUCTEMaM HM K  JJIEKTPOHHOM  WMH(pOpMAIMOHHO-
00pa30BaTENIbHOMN Cpe/le YHUBEPCUTETA.

CamocrosiTennbHast  pabota  oOydarommxcs OCYIIECTBJISIETCS B MTOMEIIEHUSIX,
OCHAILIEHHBIX KOMITBIOTEPHOM TEXHUKON C BOBMOKHOCTBIO MOAKIIIOUEeHUS K ceTu «IHTepHeT»
n obecrieueHWEM JIOCTyNMa B 3JEKTPOHHYIO HH(POPMAIMOHHO- OOpa30BATENBHYIO CpPELy
YHUBEPCUTETA.



