AHHOTALIIUA PABOYEM ITPOI'PAMMBI JUCIHUIIVIMHBI MOAYJIA)
b1.B.02 «AHAJIUTHKA ¥ OCHOBBI CTATUHCTHKH

ABTOp—COCTaBHUTEIb. JI.T.H., mpodeccop, mpodeccop kadenpsl CHCTEMHOTO aHAN3A U
uHpopmatuku Maxkaronos Ilasen IlerpoBuu

Kon n HamMeHoBaHue HaNIpaBJieHUs1 NOATOTOBKHU, nmpopuiisi: 09.03.03 [Mpuknagnas
nHpOpMAaTHKa, TPOPIITH K AHAIN3 JAHHBIX)

KBanudukanus BbInycKHMKA: OakagaBp

®opMbl 00yUYeHHSsI: OUHAS

Hean u 32724 THCUMIJIMHBI
[TogroroBka oOywaromuxcsi K MpPOPECCHOHAIBHOM  JEATEIBHOCTH B OOJAacTH  CBS3H,
WH(POPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJOTHUH (B cepe MpOoeKTHpOBaHUs, pa3pabOTKH,
BHEAPEHHSI M DKCIUTyaTalli HHPOPMAITMOHHBIX CHCTEM, YIIPABIICHHUS MX KU3HEHHBIM IIUKIIOM) H K
pelIeHn0  3ajad MIPOEKTHOTO, TMPOU3BOJACTBEHHO — TEXHOJOIMYECKOTO U Hay4YHO-
HCCIIEIOBATENIbCKOTO TUIOB. V3yuaemas AMCUMIUIMHA TOTOBUT OOYYarOIIErocs K BBIIIOJIHEHUIO
00001IeHHON TpyAOBOM (PYHKIMH: BBIIOJHEHHE pabOT M ympaBieHHe padoTaMH MO CO3JaHHIO
(Momudukanuu) u compoBoxiaeHuo MC, aBTOMaTH3MpYIOMIMX 3a7adyd OpPraHU3alMOHHOIO
yopaBiieHuss U OusHec-mipoueccel (mpodeccuonanpHbii  crangapt 06.015 Cneumanuct mno
nHpopmanronHsM cucremaM (IIpuka3z Muntpyaa Poccun 18.11.2014 r. Ne 896H, 3apeructpupoBan
B Munroct Poccuu 24 nexadpst 2014 . N 35361).
JlucuuiuinHa «AHAJMTHKA W OCHOBBI CTAaTUCTHKHW» TIpEIHA3HAYEHA JUIsl Pa3BUTHS HABBIKOB
nporpaMMmupoBanus Ha si3bike Python, nmpencrasienus o coope, 00paboTKe U aHaIN3€e JaHHBIX.
B nporiecce 00yueHus mo JUCHUILIMHE Y 00yJaromuxcs (JOpMHUPYIOTCS CIEAYIONINE KOMITETCHIINHN
OIIK-6. CnocobeH aHanuU3WpOBaTh M pa3padaThiBaTh OPraHU3AIMOHHO- TEXHUYECKUE W
HSKOHOMUYECKHUE TPOILECChl ¢ NMPUMEHEHHEM METOJIOB CHCTEMHOr0 aHalM3a U MaTeMaTH4eCKOIo
mozaemupoBanus; YK OC-1. CnocoOHOCTh NPUMEHATh KPUTHYECKUN aHanmu3 HHpOpManuu u
CHUCTEMHBIH TIOIXOJ JJsi peUmIeHHus 3aJad  OOOCHOBAHHMS COOCTBEHHOM TpaxIaHCKOH W
MupoBo3z3penueckor nmozummu; YK OC-2. CrocoOHOCTh pa3paboTaTh MPOEKT Ha OCHOBE OIICHKH
PECYpPCOB U OrpaHUYEHUM.

Ilnan kypca

HaumenoBanmue pasjaesna Conep:kanue pasaesia
AUCHMILIMHBI (3JIeMEeHTA
Ne ni/m MO/1YJIfA)
1 OcHoOBBI ba3zoBbie BbIUMCIEHMS, ONEPALMH C YUCIAMHU,
NPOrpaMMHUPOBAHNSI HA nepemennble B Python. PyCharm. Beaenue B Git.
s3bike Python ba3zoBble  CTPYKTYpbl  JAaHHBIX. OcHoBHBIE

OIICPATOPBLI. CDYHKL[I/II/I MOI[y.]'II/I K  IaKCThI.
HpOCTpaHCTBa UMEH U 001acTH BHUAMMOCTH.
ITonste oOBekTa U ero kinacca. IloHsTHe
HacCJICca0BaHUs KIaCCOB. OunOKY ¥ UCKITFOUCHUS.

2 buéanorexkn NumPy u OcnoBuble uaen NumPy. Ndarray: omneparuu.
pandas bazosble OIepanuu HaJ MacCHUBaMH.
JomnonuutensHble KoHIenuu NumPy. Pabora co

CITMCKaMH.




Ne i/

HaumeHoBaHue pasaesia
AUCHMILINHBI (3JIeMeHTa

MOYJIsl)

Copepxxanue pasiena

Pandas/ OcHoBHble CTpyKTYypbl. WHAEKCH U
metox .iloc. Xapakrepuctuku naradpeiima pandas.
Onepannu  Hax nartadpeiimamu. Ilpumenenue
¢ynkuuii u merox .apply ( ). I'pymmupoBka u
arperupoBanrie. COpPTHpPOBKa U YIOPSIOYCHHE.

Pab6ora ¢ NaN-amu.

3 Busyanuzanusi JaHHBIX

Ocnossl matplotlib. Jleranu rpaduka. Pazubie THIbI
rpadukoB. Heckonbko rpadukos, subplots.

4 PaboTa ¢ TeKCTOBBIMU

JAaHHbBIMHA

Jannbie 1 kakue oHu ObIBaroT? UteHue (ailioB B
dopmare csv. 3anuck ¢aiioB B (opmare csv.
®opmaTupoBanue nat. YreHue u 3amnuch ¢ailyioB B
¢dopmate XLSX. Yrenue nanusix JSON u3 BeO-
cepBucoB. UteHue M 3amuch QaitnoB B dopmare
JSON. Utenue u3 6a3 JaHHBIX C TOMOIIBIO pandas u
sqlalchemy

PaGora c
MongoDB.CrannapTHbie

OOIBIINMHU JaHHBIMU

npuéMsl  paboThl ¢

python.

TEKCTOM.  PeryispHeie  BbIpaKeHUS

CTaTHUCTHUKU TEKCTA

5 OCHOBBI CTATHCTHKH

OneHkn
BEJIMYUHEI.

Pacnpenenenue
pacripeneneHus

BEPOATHOCTH.
CIIy4aitHOM

Koppensunonnsiit
MHTEpBaJIbl. AHOMAJIUU B JaHHBIX.

aHaJu3. JloBepuTEnbHbBIC

@®opMbI TEKYLIET0 KOHTPOJISI IPOMEKYTOYHOM aTTeCTAMU: dK3aMeH, 1 ceMecTp

[Inanupyemble pe3yabTaThl 00y4eHHUsI 110 AUCHHUILIMHE

«AHAJMTHKA M OCHOBBI CTATHCTHKH»

HaumenoBanue Kon u HaumeHnoBanue Nupukaropsr OIIK Jeckpunropsl
KaTeropuu OIIK BbImyCcKHUKA WHJUKATOPOB
(rpymnmer) OIIK

OCHOBHBIE S3BIKH OIIK-6. Cniocoben OIIK-6.1 OIIK-6.1.1
MIPOrpaMMHUpPOBAHUA | AHAIU3UPOBATh U 3HaeT OCHOBBI TEOPUHU | 3HAET OCHOBBI TEOPUU

1 paboThl ¢ 6azamu
TaHHBIX,
OTepaLlMOHHBIE
CHCTEMBI U
000J104YKH,
COBpPEMEHHBIE
IpOrpaMMHBIE

pa3pa6aTLIBaTL
OpTraHHu3allMOHHO-
TCXHHUYCCKHEC U
OKOHOMHUYCCKUC
ITPOLCCChI

C IIPUMCHCHHUEM
METOJOB CUCTCMHOI'O

CHCTEM U CUCTEMHOTO
aHan3a, JUCKPETHOMN
MAaTeMaTUKH, TEOPUU
BEPOSATHOCTEHN U
MaTeMaTU4eCKON
CTaTUCTUKH, METOJIOB
ONTHUMU3ALNU U

CHCTEM U CUCTEMHOTO
aHaJIn3a, JUCKPETHOMU
MAaTEeMaTHUKH, TEOPUU
BEPOATHOCTEN U
MaTeMaTU4eCKON

CTaTUCTUKH
OIIK-6.1.2




cpensl pa3paboTKu
MH(POPMAIMOHHBIX
CHCTEM U
TE€XHOJOT U

aHaIu3a u
MaT€MaTu4CCKOro
MOJCIIMPOBAHUA

HCCJICIOBaHUS
onepauuii, HEUeTKUX
BBIUMCIICHUH,
MaTEeMaTHUYECKOTO U
HMUTAIIOHHOI'O
MOJIETUPOBAHHSL.

OIIK-6.2.

Crnioco0eH npruMeHATh
METO/Ibl TEOPUU
CUCTEM U CUCTEMHOIO
aHau3a,
MaTeMaTHYeCKOTO,
CTaTHUCTUYECKOTO U
UMUTAIIMOHHOTO
MOJIETUPOBAHUS AJIs
aBTOMAaTHU3alUK 33/1a4
MIPUHATUS PEIICHU,
aHaJM3a
nH()OpPMAITMOHHBIX
MOTOKOB, pacyera
SKOHOMUYECKON

s dexTuBHOCTH U
HA/Ie)KHOCTH
nH(}OpPMAITMOHHBIX
CUCTEM U
TEXHOJIOTHl.

OIIK-6.3.
CrocobeH
BBLIIIOJIHATH
WH)XEHEPHBIC
pacyeTbl OCHOBHBIX
ToKa3aTeje
pe3yJIbTaTUBHOCTH
CO3JaHMs U
MIPUMEHEHUS
nH(}OpMaAITMOHHBIX
CHCTEM U
TEXHOJIOTHH.

3HaeT METO/Ibl
ONTUMU3ALNH U
UCCJIEI0BAHUS
onepaunuii, HEUeTKUX
BBIYHCIICHUI,
MaTeMaTU4eCKOro U
MMUTAIIMOHHOTO
MOJIEJIUPOBAHUSI.
OIlK-6.2.1

YMeer NpuMeHsITh
METO/bl TEOPUH CUCTEM
u

CHUCTEMHOI'0 aHaIN3a JIs
aBTOMAaTHU3aIUH 33124
IIPUHSATHS pELICHUH,
aHanM3a
MH(OPMaLIMOHHBIX
notokoB B UC
OI1K-6.2.2

YMeer npuMeHsITh
METO/IbI
MaTeMaTH4eCKOTO,
CTaTUCTUYECKOTO U
WMHTAIIMIOHHOTO
MOJIETUPOBAHUS IS
pacuera
SKOHOMUYECKOMN

3G (HEKTUBHOCTH U
HAJE)KHOCTH
WH(pOpPMaITMOHHBIX
CHCTEM U TEXHOJIOTHH.

OIIK-6.3.1

VYMeeT BHIIONHATH
WH)KEHEPHBIC PacyeThl
OCHOBHBIX
IoKa3aTejie
pPE3yJIbTaTUBHOCTH
OIIK-6.3.2

Brnaneer HaBBIKAMU
WH)XEHEPHBIX PacuyeToOB
OCHOBHBIX
roKa3arejie

3¢ (HeTUBHOCTH H
Pe3yIbTaTUBHOCTU
CO3JIaHUS U
MPUMEHEHUS
UH(OPMALIMOHHBIX
CHCTEM U
TEXHOJOTHH.




Cucremnoe YK OC-1. | YK-1.1. VK-1.1.1
U KPUTHYECKOE CriocoOHOCTE 3HaeT NPUHIIUIIBI 3HAaeT OCHOBHBIE METOIBI
MBIIILJICHHE MIPUMCHSITh cbopa, otbopa u MaTeMaTUYeCKOro u
KPUTHUYECKUNM aHanu3 | 0000UIeHUS CHUCTEMHOI'0 aHAJIM3a
UHpOpMaLUN u | uHpopMaruu, YK-1.1.2
CUCTEMHBIM  MOJAXOJ | METOJIUKHU Braneer naBbikam
JUId  peuleHusl 3ajad | CUCTEMHOrO rojaxoja | cobopa, orbopa u
000CHOBaHUSA JUISL pELICHUS 00001eHMs
CcOOCTBEHHOM npodecCHOHANBHBIX | HH(pOpMAIUH,
TpakJIaHCKOU U | 3a7a4. MaTeMaTU4eCKOro
MHPOBO33PEHUYECKON MOJEIINPOBAHUS,
TTO3UITUN ONITHMHU3AIAH U
MIPOTHO3UPOBAHUS JIJIS
pelIeHus
PO eCCHOHATBHBIX
3ajad.
YK-1.2.1
3HaeT OCHOBHBIE
TIPUHIIMITE B METOJIbI
aHajau3a u
VK-1.2. CHUCTEMATHU3aIHA
Crnocoben Pa3HOPOIHBIX JaHHBIX
AHATM3UPOBATH U Ut hopMHUpPOBAHUS
CUCTEMaTU3UpPOBaTh | aJITOPUTMOB MOJJIEPKKH
Pa3HOpPOAHbBIE MPUHSITHS pelICHUN
JaHHEIE, OLICHUBATH VK-1.2.2
3¢ pexTuBHOCTD YMeer orieHUBAThH
MpoIeIyp aHAIn3a 3¢ (HEeKTUBHOCTH
npo0iem u MpoIIeIyp aHAIN3a
INPUHSTHS PEILICHUH B | po0iIeM U
npodeccuoHaIbHOM MPUHSTHS PELICHUN B
JESITENIbHOCTH. npodeccuoHaIbHOM
JeSITeIbHOCTH.
YK-1.3. YK-1.3.1
Bnaneetr HaBbIKaMu 3HaeT NPUHIIUIIBI
HAYYHOTO TOUCKA U BBITIOJTHEHHS] HAYYHOT'O
MPAKTHYECKOM MOKCKa U
paboThI C MIPaKTUYECKON PabOThI C
UH(GOPMALIMOHHBIMU | HH(POPMAIMOHHBIMHU
UCTOYHUKAMU; HUCTOYHUKAMU
Meroaamu npunsaTHs | YK-1.3.2
pEIICHUN. YMeeT ucnonbp3oBaTh
METOJIbI PUHATHUS
pelLIeHni B
npodecCuoHaTbHOM
JESITeIbHOCTH
Pa3paboTka YK OC-2. YK-2.1. YK-2.1.1
U peanu3anus CriocoGHOCTh 3HaeT HeoOXOUMBIE IS
MIPOEKTOB pa3paboTath  MPOEKT OCYIIECTBIICHUS




Ha ocHoBe omeHkH | CriocobeH NpuMeHsTh | MpodecCHOHANIBHOMI
pecypcoB U | HEOOXOUMBIE ISt JESTEIILHOCTH MPaBOBBIC
OTpaHUYCHUN OCYIICCTBIICHUS HOPMEI H
npoecCuOoHaTBHOM METOJIOJIOTUYECKUE
JEeSTEILHOCTH OCHOBEI
IIPaBOBBIC TIPUHSITHS
HOPMEI H YIPaBICHIECKOTO
METOJIOJIOTUYECKUE pEIICHHUS.
OCHOBBI VK-2.1.2
HPUHATUSA YMeer ucnonab30BaTh
YIPaBIEHYECKOTO METOJIOJIOTHYECKUE
pelICHHS. OCHOBBI
TIPHHSITHSI
YIPaBIEHIECKOTO
pelIcHUs B
npoQeCCUOHATbHON
obnactu
YK-2.2. YK-2.2.1
Crocoben 3HaeT METOAbLI aHAIN3a
AHATM3UPOBATH ATbTePHATHBHBIX
aTbTepHATHBHBIC peIIeHui JIst
BapUAHTHI PEIICHUH | JIOCTHXKCHUS
JUTS TOCTHKCHUS HaMEYCHHBIX
HaMEYCHHBIX pe3yJIbTaTOB
pe3yIbTaTOB; YK-2.2.2
pa3pabaThIBaTh YmMmeer pazpabarsiBaTh
IUTaH, OMPEAeNsATh IUIaH, ONPEIeNsATh
EJIEBbIE ATAIBI U 1[eJIEBbIE ATAIbI U
OCHOBHBIE OCHOBHBIE HaIlPaBJICHUS
HarpaBJeHus padoT. | paboT
YK-2.3. YK-2.3.1
Bnaneer MmeTonukaMu | 3HaeT METOIUKU
pa3palboTKu 1eNu U pa3palboTKu 1eNu U
3aJa4 MPOEKTa; 3aJa4 MPOEKTa
METOJAMHU OLIEHKU VK-2.3.2
MPOJODKUTENbHOCTH | Bianeer merogamu
U CTOUMOCTH OLICHKHU
MPOEKTa, a MPOJOKUTETILHOCTU U
TaK)Ke NOTPEOHOCTH B | CTOMMOCTH MIPOEKTA, a
pecypcax. Tak)Ke NOTPEOHOCTH B
pecypcax.

Ilepeyenb pekoMeHayeMOil yd4eOHOM JINTePaTypbl, HEOOXO0AMMOM IS OCBOCHUS JUCIUIIIMHBI.
1. 3narononsckuii JI.M. OcHoBBI TporpammupoBanust Ha si3bike Python / M.: IMK-IIpecc, 2018. 396

C.

2. Cesepenc, Y. Beenenne B mporpammupoBanue Ha Python / Y. CesepeHc. - 2-e¢ u31., ucmp. -
Mocksa : Haunonansnsiit Otkpbitsiii YaMBepeuter «MHTYWUT», 2016. - 231 c. : cxem., un. ; To xe
[Onexrponnsiii pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=429184

3. ByiinaueB, C.K. OcHoBBI nporpamMmmupoBanust Ha si3eike Python : yue6noe nocodue / C.K. Byii-
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