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HEJIN U 3ATAYN OCBOEHUA JTUCHUIIJINHBI

Ilesn 0CBOCHUS TUCIMILUIMHBI: U3yYSHHUE sI3bIKa MporpaMMupoBanus Python mis nanpHeiimero
UCTOJB30BaHUSI B pa3pabOTKe HAYYHBIX NPUIIOKEHUH, OPUEHTHPOBAHHBIX Ha OOpabOTKY JaHHBIX.
[Ipnobperenre HaBBIKOB pabOTHI ¢ OnbanoTexkamMu Python 06paboTKu OONBITNX JTAHHBIX.

3amaun:

— OcBoenne 6a30BbIX KOHCTPYKIIMM U CHUHTaKCHCA si3bIKa porpaMmMmupoBanus Python; nzydenue

OCHOBHBIX CTPYKTYp JIaHHBIX;

— Coznanue MONHOLEHHOW paboueil cpeibl HA KOMIIBIOTEPE Y4Yalllerocs, BKIIOYarolield B cels

Pa3NUYHBII WHCTPYMEHTApHUH, Cpeay /Ui pa3paboTKH M KOJUIEKIMIO YCTaHOBJICHHBIX MOAYJICH

Y TIporpamM, HeoOXOIUMBIX JJIs1 yI0OHO# U 3P PEKTUBHOM paObOTHI;

— IlpuoGperenue HaBBIKOB paboTHI ¢ OubaoTexkamu Python 06paboTky GONBIINX TaHHBIX.

MECTO JUCIUIIVIMHBI B CTPYKTYPE OII BO

2.1. YueOnas nucruruinna «[luton ans ananmza nanueix» (1 Kypc maructparypsl, 1 cemectp)
OTHOCUTCS K 00s3aTebHON dYacTh OJioKa JUCHUIUIMH (MOOyNe) © SBIseTCS 00sS3aTeNbHOMN
UCLIUIIITUHOH.

2.2. lng w3ydeHUs] JaHHOW Y4eOHOUM MUCIMILTUHBI HEOOXOJMMBI 3HAHUS, YMCHUS U HABBIKH,
dbopMupyeMble TUCHUIUIMHAMU M3y4aeMble B OakanaBpuaTe (Kypchl IpOrpaMMUPOBaHUs, YHCICHHBIC
METO/Ibl, Oa3bl JaHHBIX ).

2.3. IlepeueHp mocnenyrOMMX Y4YEOHBIX AUCHUUIUIMH, AJI KOTOPBIX HEOOXOIUMBI 3HAHUA,
YMCHHSI ¥ HaBBIKH, OpMUpyeMbIe NaHHOW y4eOHOW MUCIUTUTMHON: «OCHOBBI HEHPOHHBIX CETEH»,
«HayuHo-uccnenoBarenbCkuii  ceMuHapy, «VHTeJUIEKTyalbHBIH aHamu3 OONbIIUX  JAHHBIX»,
«[IpuknanHoe MamMHHOE O0y4YeHHe». 3HAHMUS W HAaBBIKHM, IMOJIYYEHHBIE B XOJAC M3yYEHHUS TAaHHOMN
JUCHUIUTMHBI, MOTYT HCIOJB30BaThCSl M  pelieHUs Npo(ecCHOHANbHBIX 3aJa4 B HAY4YHO-
HCCIIE0BATENIbCKOM, HAYYHO-TIPOU3BOJICTBEHHON U MTPOEKTHOM JESITEIIbHOCTH.



TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSA AUCHUITJINHBI

[Tporiecc m3ydeHUs AMCHUIUIMHBI HANpaBieH Ha (HOPMUPOBAHHE 3JIEMEHTOB CJEIYIOIIUX
komnereHuii B coorBeTrcTBUM ¢ ®PI'OC BO u OIl BO no manHOMy HampaBlICHUIO MOATOTOBKH

(cnenuanbHOCTH):

Ilepeuyens MIaHNPYeMBbIX Pe3yJIbTATOB 00y4eHHs N0 JUCIUILTHHE,
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOeHHS 00pa30BaTeIbHOM MPOrpaMMBbI:

HIugp u
¢opmysmmpoBka
KOMIIeTEeHIIN I

(pe3yabTaThl
ocBoenusi OII)

HNuauxkaropsl
KOMIIeTeHITH I

JJieMeHThI KoMIleTeHuii, GopMupyemble
TUCHUTILINHON

Oowenpogeccuonanvnvie komnemenyuu (OIIK)

OIIK-4.
CniocobOex
KOMOWHHPOBATh
W aJlalTHPOBATh
CYILECTBYIOIINE
WHPOPMALTMOHHO
KOMMYHHUKaINOH
HBIE TEXHOJIOTHH
JUISL peLICHUST
3aj1a4 B obnactu
npoecCuoHaIbH
OU JIeITEIbHOCTHU
C y4eToM
TpeboBaHUi
WHPOPMALTMOHHO
it 6ezomacHoCTH

OIIK-4.1.
KOMOHMHHpPYET
MH(OPMAIMOHHO-
KOMMYHHKAIIIOHHBIC
TEXHOJIOTHH  JJsl  pEHICHUS
ITIOCTaBJICHHBIX 3aga4 B
obractu POECCHOHAITBHOM
JCSITEITBHOCTH c Y4eTOM
TpeboBaHni MH()OPMATMOHHOM
0e30macHOCTH

Ucnonszyer u
CYLLECTBYIOLIUE

HH()OPMAITOHHO-
JUIS  pelIeHUs
nipoeccroHanbHON
WHPOPMAITUOHHON

3nanua:  3HaeT  CyIIECTBYIOIINE
KOMMYHHKALIOHHBIE ~ TEXHOJIOTUHU
MOCTaBIICHHBIX 3aJad B 0O0NacTu
JIGSITENIBHOCTH € y4eToM  TpeOOBaHHI
Oe3omacHoCcTH

Ymenusa: YMmeer ucnonb3oBaTh 1 KOMOMHUPOBATH
CYIIECTBYIOIIYE MHPOPMAIMOHHO-KOMMYHHKAIIMOHHBIE
TEXHOJIOTHH JAJIsl pEILICHNS TIOCTABJICHHBIX 3a/1a4 B
obnactu npodecCHOHATEHON IESTETHHOCTH C YIETOM
TpeOOBaHMI HH(POPMAIIMOHHOMN 0€301acCHOCTH

Hagviku: VIMeeT HaBBIKM NPUMEHEHHS CYLIECTBYIOLIHX
MH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIX ~ T€XHOJIOTHH  JUIs
pereHus MOCTaBJICHHBIX 3ama4y B obmacTu
npo(hecCHOHATIEHON  ASATEILHOCTA € Y4eTOM  TpeOOBaHMiA
WH(GOPMAITMOHHON 0€3011acHO

OIIK-4.2. Anpantupyet
CYIIIECTBYIOLINE
nH(OPMAIMOHHO-
KOMMYHHKALIIOHHBIE
TEXHOJIOTHH JJIsl PEIICHHS
3aja4d B 00JacTn
npohecCHOHATTEHOM NESITENTBHOCTH

3Hanua: 3HaeT CyIIeCTBYOIIYE HH()OPMAIMOHHO-
KOMMYHHMKAITMOHHBIC TEXHOJIOTUH IAJId PCHICHUA 3a1a4 B
obnactu npodeccHoHaTEHON IeITeNTFHOCTH

Ymenua: Yveer anantupoBaTh CyIIECTBYIOIINE
HUH(POPMAIIMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTHHU JIJIS
pelIeHus 3a7a4d B 001acTi Mpo)eCCHOHAILHOM
JeSITeITBHOCTH

Haegviku: VIMeeT HaBBIKU aIaliTHPOBAHUS CYLIECTBYIOIIX

MHPOPMAIIMOHHO-KOMMYHHKAIIMOHHBIX ~ TEXHOJOTHH IS
pemwienus  3agad B o0macTH  Mpo)ecCHOHATBHOM
JIEATETBHOCTH

Ilpogpeccuonanvn

vte komnemenyuu (I1K)

[IK-2. Ciocoben
BEIOHMpATH,
pa3pabaThiBaTh U
MPOBOIUTH
IKCHIEPUMEHTAIH
HYIO TIPOBEPKY
paboTOCIIOCOOHO
cTH
MPOTPaMMHBIX
KOMITOHEHTOB
CHCTEM
HCKYCCTBEHHOT'O
MHTEJUIEKTA 10
o0ecrieYeHn o
TpeOyeMBbIX
KpUTEPHCB

3¢ (HEeKTUBHOCTH

[1IK-2.1. BeiOupaer u
pa3pabaTbiBaeT mporpaMMHbIE
KOMITIOHEHTBI CHCTEM
HCKYCCTBEHHOTO MHTEIJIEKTA

I1K-2.1. 3-1. 3HaeT ocHOBHBIE KpUTEepUU 3GHEKTUBHOCTH
u KayecTBa (bYHKIMOHUPOBAHUS CHCTEMBI
MCKYCCTBEHHOTO MHTEJUIEKTa: TOYHOCTh, PEIEBAHTHOCTH,
JIOCTOBEPHOCTD, LIEJIOCTHOCTb, ObICTPOTA pEIlIeHUs 3a/1a4,
HaJeKHOCTh,  3alIMLICHHOCTh  (YHKLMOHUPOBAHUS
CHCTEM MCKYCCTBEHHOT'O MHTEJIEKTa

IIK-2.1. 3-2. 3maer MeTOABl, S3BIKKM W MPOrpaMMHBIE
cpeAcTBa pa3paldOTKHM NPOTrPaMMHBIX  KOMIIOHEHTOB
CHUCTEM HCKYCCTBEHHOT'O MHTEIJIEKTa

[IK-2.1. ¥-1. Ymeer BbIOUpaTh, a1anTHPOBATH,
pa3pabaThIBaTh U HHTETPUPOBATH POTPAMMHEIE
KOMITOHEHTBI CUCTEM MCKYCCTBEHHOT'O MHTEIJIEKTA C
Y4€TOM OCHOBHBIX KpUTepHeB 3 (PeKTUBHOCTH 1
KadyecTBa (PYHKIIMOHUPOBAHHUS

[IK-2.2. [TpoBogut
9KCIEPUMEHTAIBHYIO

I[IK-2.2. 3-1. 3Haer MeTOAbl HOCTAaHOBKM 3ajad,
MIPOBEACHUS U aHAJIN3a TECTOBBIX U PKCHEPUMEHTAIBHBIX

MIPOBEPKY paboToCocOOHOCTH

MCIBITAaHUI pabOTOCIIOCOOHOCTH CHCTEM HCKYCCTBEHHOTO




Y KayecTBa
(hyHKIIMOHUPOBA
HUS

CHUCTCM HUCKYCCTBCHHOTI'O
HUHTCIIIICKTa

WHTEIIEKTA
[IK-2.2. ¥-1. YMeeT cTaBUTh 3aja4H U IPOBOIUTH
TECTOBBIC M SKCIICPUMEHTAJIbHBIC HCITBITAHHUS
paboOTOCIIOCOOHOCTH CUCTEM UCKYCCTBEHHOTO
HHTEJUICKTa AHATU3UPOBATE PE3YIbTATHI U BHOCHTH
A3MEHEHUS




COIAEPKAHHUE U CTPYKTYPA JUCHUIIVINHBI

TpynoeMKOCTh JMCHUIUIMHBI COCTABJISAET S 3a4eTHbIX equHul, 180 yacos,
U3 HUX 34 4acoB JIEKIIMOHHBIX 3aHATHIA, 34 YacoB JIaGOPaTOPHBIX 3aHATHH, 112 yacoB Ha CAMOCTOSITE/IbHYIO PA0OTy B TeUeHHe ceMecTpa.

(I)opMa OTYECTHOCTH: 3a4YeT

4.1 Conepmaﬂne JAUCUMILUIMHBI, CTPYKTYPHUPOBAHHOE O TeMaM, C YKa3aHUEeM BHI0B y‘leﬁHLIX 3aHSATHII U OTBEJIEHHOIT0 HA HUX KOJHYeCTBAa
AKAACEMHUYIECCKHUX YaCcoB

Buzpsl yueOHOM pabOThI, BKITIOUAst
CaMOCTOSITENIbHYIO paboTy
00yyaroluxcst U TpPYA0EMKOCTh o
(B uacax) OpPMBI TEKYIIIETO
KOHTPOJISI
o, KonraktHas pabora
= = yCIeBaeMOCTH
Ne 3 npernoaaBaTens S
Pasnen nuciuIuIinHbl/ TEMBI S e dopma
/11 = ¢ O0Oy4JaroIIMMUCs = "
@) S = IPOMEKYTOUHOM
Cemunap g 5
aGonar 3 S aTTecTaluuu (no
KA
Jlextm ckue p 5 & cemecmpam)
u (npakTu- | OpHBIE 2
YECKUe | 3aHATUS 3
3aHSITHS)
Paspnen 1. BBenenue B si3bIk nporpammupoBanus Python, Brimonnenune
{ | MPOCThIe BCTPOCHHbIE THIIBI (ueJsblii, BeliecTBeHHBbIIi, 1 3 11 45 1a00paTOPHBIX
JIOTHYECKHIi), ynpaBJjsiionie KOHCTPYKIHUH A3bIKA (YCJI0BHbIE paboT, KOHTPOJIbHAS
onepaTopbl, HHKJIbI, PYHKIMH) pabota
Brinonnenue
Paznen 2. BctpoeHHbIe CTPYKTYPBI AaHHBIX (CTPOKH, CIIUCKH,
1a00paTOPHBIX
2 | KOpTeKU, MHOKECTBA, cjioBapu). CTPOKH, KOAMPOBKH, 1 3 11 45
. paboT, KOHTPOJIbHAS
peryJisipublie Boipa:keHusl. TekcToBbIe M IBOMYHBIE (paiiibl pabora
Pa3nen 3. buoanorexku s3pika Python nuist HayuHbIX pacueToB Brmonnenne
3 ) y P 1 4 10 44 71a00paTOPHBIX
¥ BU3YAJIM3AIUH JaHHBIX
pabot
Hroro yacos 10 32 134




4.2 Il1an BHeayIMTOPHOI CAMOCTOSITEJILHOM PA00ThI 00Yy4alOIIUXCS MO TUCHHUIIHHE

CamocTrosiTensHas paboTa 00yJaromuxcs Y4ebHo-
METOJINYECKOe
Ceme 0 - Onenouynoe 5
a3BaHHe pasaelnia, TEMbI . obecrieyeHue
cTp pasnena, Bun camocrosTenbHOM Cpoxu CPEICTBO .
BpeMEHU CaMOCTOATENIHOU
paboTh BBITIOJTHCHHUSI
(gac.) paboTsI
Pazgen 1. Beaenue B 361K TPOrpaMMHPOBAHUS
1 Python, mpocTrie BCTpO€HHBIE THUIIHI (IIETIBIH, Wzyuenne yuebHoit 45 [IpoBepka
BEIIECTBEHHBIN, IOTHUECKHI), YTIPABISIOMINE JUTEPATypPHl, BHITIOIHEHHE 6 Henenb BBITTOJIHEHHBIX
KOHCTPYKLUH sI3bIKa (YCIOBHBIE OIIEPaTOPHL, nabopaTopHeIX paboT 3aJaHAl
IIUKITBL, QYHKIIHAN). Martepuransl JIEKIHH,
Pazpen 2. BctpoeHHbIE CTPYKTYPBI JaHHBIX . €KOMEH/JI0OBaHHAas
1 |(cr I[01<1/1 cnncin KO Te)KI/II)yI\IfIH}g:KG(f[TBa CIIOBapH) Wsyaenue yacouoi 45 Hposepia ; .
DOKH, » KOp ’ ’ PH)- JINTEPaTyphl, BEIIOJHECHUE 6 Henenb BBMONHeHHEX | YUCOHAA MTEpaTypa
CTpokH, KOTUPOBKH, PETYIISPHBIE BHIPAKEHUSI. .
. J1a00paTOpHBIX padoT 3aJlaHui
TexkcToBbIe U TBOMYHBIE (hailIbI.
Wzyuenne yuebHoOM [IpoBepka
1 |Pasgen 3. bubnuoreku s3pika Python s HayqHBIX v y 44 POBCP
JUTEPATypPHl, BHITIOIHEHHIE 6 Henenb BBITTOJIHEHHBIX
pacYeToB W BU3yalIN3alliy TaHHBIX .
71a00paToOpHBIX paboT 3a/laHui
134

OO0mmast TpyI0eMKOCTh CaMOCTOATEIBHON pabOTHI IO JUCIIUILINHE (Jac)

Bro/pkeT BpeMeHH caMOCTOSATENILHON paboThI, MPEAYCMOTPEHHBIN yU4eOHBIM TIAHOM TS JaHHOU 134
JIACITATIINHEI (Jac)




4.3 Cogepxanmne yueOHOro maTepuaJja

Paznen 1. BBegenue B si3blk nmporpammupoBanusi Python, npocTble BcTpoeHHbIE THIBI
(mesablid, BelIECTBEHHbIH, JOTHYECKHUIl), YNPABJAIIAE KOHCTPYKIHMHU $3bIKAa (YCJIOBHbIE
onepaTropbl, HHKJbI, ¢(ynknuu). KirodeBsie clioBa, HIACHTH(PUKATOPHL. BCTpPOEHHBIC THIIBL
Onepauuu. Jlunamuueckass tunuzanus. Jlormueckue BBIPAXKEHUS, PAaBEHCTBO U HUIACHTUYHOCTH
0o0bekToB. Tabmuia TpUOPUTETOB BBIYUCICHHS omnepaTopoB. CTpykTypa mnporpammsbl. lLlensie u
BELIECTBEHHbBIC YKCIA, JJOTUYECKHE 3HAUCHUS. Y CIIOBHBIA OMepaTop U YCJIOBHOE BhIpakeHue. LIuKibl
for u while, mpumepsl cTanmapTHBIX anropuTMoB. OrmpenerneHne W BBI3OB (DYHKIMH, HHCTPYKIUS
return. Ilepemaua mnapameTpoB: MO3UIMOHHBIM CcHoco®d M mepenaya MO KIKOYY, 3HAYEHHUS I10
ymonuanuio. llepenaua mapameTpoB (M3MeHsieMble W HEU3MEHsieMble). JIokanbHbIE M TJI0OAJIbHBIE
MepEeMEHHBIE.

Paznen 2. BerpoeHHble CTPYKTYPbI AAHHBIX (CTPOKH, CIHMCKH, KOPTE:KH, MHOXKeCTBAa,
ciaoBapu). CTpokH, KOAMPOBKHU, peryjsipubie BbipaxkeHusi. TekcToBble W ABOMYHBbIE (PailJibl.
Crpoku (str): nuTepanbl, 3KpaHHPOBAHHbIE MOcien0BaTeNbHOCTH. Cpe3bl cTpok. Onepauuu.
CrpokoBbie Meroabl. DopmatupoBanue cTpok. Koprexu (tuple). Crnucku (list). Cpe3bl CHHCKOB,
M3MEHEHHE JTaHHBIX C IOMOIIBI0 cpe3oB. Onepannu, HHCTpYKuus del, MmeToas! cnuckoB. BerpoeHnHsie
¢bynk-uun. Crivicku v nuki for. ['enepatopsl cnuckoB. KonupoBaHue CUCKOB, TPH BUIA KOMHA.
Hcnonp3oBaHue moOCIEI0BAaTENIBHOCTEN (KOPTEXEH, CIHCKOB, CTPOK) COBMECTHO C (YHKLIMSIMH.
Hcnonb3oBaHue 3Be3104KH B QPYHKIUSIX. AJIropuTMbl. JInHelHslid nouck. [louck B ymopsjgodeHHOM
ciiicke, moayib bisect. CoptupoBka, meron sort. COpTUPOBKM OOMEHOM, BBIOOPOM, BKIFOUCHHUSMHU.
O¢ddexTuBHBIE METOABI COpTUPOBKHU. JIByMepHble cmucku. MuoxectBa (set). CrnoBapu (dict).
Omnepanuu 1 MeTonbl cioBapeld. ['eneparopsl cioBapeit. lMcmonp3oBaHue ciioBapeil COBMECTHO C
byakusamu u **, Oynknun (nmpoaoswkenue). Ums Gynkuuu kak nepemennas. [Ipumeps! (GbyHKIus B
KadecTBe mapamerpa apyroi ¢yHkuuu). lambda-Beipaxenue (aHoHmMHasi ¢GyHKuwus). KMreparopsl.
Coznanmne ¢Qynkuuii-reneparopoB (¢ yield). Co3manue BbIpaxkeHHii-reHepaTopoB. lcmonb30BaHue
utepatopoB. CumBonbl. Koasl cumBonoB. Ilonsitne xomupoBkd. OmHOOANWTOBBIE KOIWPOBKH.
JIByx6aiiToBbie KomupoBku, Unicode. Perymsapubie BeipaxeHusi, moayiab re B Python. Cosmanue,
otkpeiTue (ainoB. Knaccudukanus ¢aitioB mo THILy KOMIOHEHT U 10 crtoco0y noctyna. OCHOBHEIE
ormeparuu mnpu padore ¢ dainamu. CiocoObl OTKPHITUS (ailyioB, pa3nuuus MeX1y HUMH. TeKCTOBbIE
¢aiinbl. JIBouunsle Qaitnel. [locnenoBarenbHblii 1 IpsAMoi JocTyn K (aimy. MeHemkep KOHTEKCTa
with / as. ATpuOyTsl 00beKkTOB (haitnoB. Monyns Pickle. Pabora ¢ ¢aitnoBoii cucremoi.

Paznen 3. bubanorexu s3bika Python a1 HayYHBIX pacyeToB M BU3yaJu3alMU JaHHBIX

S3eik  Python gns  wayunoit mesitenbHocTH.  JuctpubytuB Anaconda, BKITIOYAIOIINI
oubnuorekn pabotel ¢ manHbiMH. Cpema Jupyter Notebook. IMaker mjist BBITOJIHEHHS HAYYHBIX
pacueroB NUmMPy. bubnmoreka BBHIMOTHEHHS CHUMBOJBHBIX BbhIUMCIEeHUN SymPy. bubnuoreka s
00paboTku 1 aHaM3a qaHHBIX Pandas. bubaunoreka Busyanu3saimu ganHeix Matplotlib.

OBPA3OBATEJIBHBIE TEXHOJIOI'MA

[Ipu npoBeneHUM JEeKUUH W JAOOPATOPHBIX 3aHATUH  MCIONB3YIOTCA  CIEAYIOINe
o0pa3oBaTenbHbIe TEXHOIOTUU:

— MYJIbTUMEUITHBIE JIEKITUH

— DJIEKTPOHHBIE (OPMBI KOHTPOJIS

YueOHBII  Tpomecc  OasupyeTcss HAa  KOHIICMIIMM  KOMIIETEHTHOCTHOTO  OOYy4YeHUs,
OPHEHTUPOBAHHOTO Ha (OPMHPOBAHHWE KOHKPETHOTO IEpeyHs NpopecCHOHATIBHBIX KOMIETEHIUH,
aKTyaJlu3alliio MOJy4aeMbIX TEOPETUYECKUX 3HaHWil. Pa3BepThiBaHWE KOMIETEHTHOCTHOW MOJETH
o0y4yeHMs TpeAroyiaraeT MIMPOKOe MPUMEHEHHEe MHHOBALIMOHHBIX CIIOCOOOB OpraHM3alUU y4eOHOro
mpouecca, B T.4. TNPUMEHEHHE METOoJa MPOEKTHOro OOydYeHHUs, TEXHOJOTHIl YIpaBiIsieMOro
CaMOCTOSITENILHOIO OOy4YeHHsI B TOM 4YHC]Ee OallIbHO-PEUTHHTOBOM CHCTEMBI, a TaKXe BHEIPEHUE
CHCTEMBbI OHJIAH-TIOAIEP>)KKH BHEAYIUTOPHON pabOTHI CTYAECHTOB.

JlcuumuivHa MOKeT OBITh peaM30BaHa YaCTHYHO HMJIM MOJHOCTBIO ¢ Hcnoib3oBanueM DMOC
Vuuepcurera (00 u [JOT). AyautopHsle 3aHsATHS W Japyrue (OpMbl KOHTAaKTHOH paboThI
00ydJaroImuxcs C TperojaBaTeleM MOTYT IMPOBOJUTHCS C HCHONb30BaHuMeM muiatdgopm  Microsoft



Teams, ZOOM, Skype, MOODLE u ap., B TOM Yuclie, B PSIKAME OHJIAWH-TEKIMHA W OHJIAH-
CEMHUHApPOB

OLHEHOYHBIE CPEJACTBA JJIdd TEKYHIETI'O KOHTPOJISA "1
IMPOMEXYTOUYHOMN ATTECTAIIUA

[TosHBIM KOMIUIEKT KOHTPOJIbHO-OLEHOUHBIX MarepuanoB (DoHJ OLICHOYHBIX CPEICTB)

odopmisercs B BUJE NMPUIOKEHHS K pabouell mporpaMmme JTUCIUIUIUHEL.

YYEBHO-METONYECKOE OBECIIEYEHHUE JUCHUIIVINHBI

7.1. OcHoBHasI JIUTEpaTypa.

1. {[euarnsiii pecypc} Ulenynpko, Bukropus MuxaiinoBHa. OCHOBBI HpPOTrpaMMHUpPOBAHHS Ha
si3bIKe BBICOKOTO YpoBHsSI Python [Tekct]: yue6Hoe mocobue / B. M. Illenyapko ; MuHHUCTEpPCTBO
obOpazoBanust u Hayku Poccuiickoii @enepanuu, PenepaibHOE TrOCyJapCTBEHHOE aBTOHOMHOE
o0Opa3oBaTenpHOE YyupekIeHUe BbIciiero obpasoBanust "FOxHbBIN (enepanbHblii yHUBEpCUTET",
WNnxenepHo-rexHojoruueckass  akagemuss -  Pocros-Ha-Jlony:  UW3nmatenbctBo  FOxHOrO
dbenepanbHOoro ynusepcuteta, 2017. - 146 c. Kon-o: 5 (2017)

2. [DnexrponHbIii pecypc pemoszutopus: https://hub.lib.sfedu.ru/repository/material/800757090/]
SI3pIK  mporpaMMUpOBaHMSI BBICOKOTO ypoBHS Python. ®DyHKuIMH, CTPYKTYypbl JaHHBIX,
JIOTIOJTHUTEIIbHBIC MOTYNH: YueOHoe mocooue/ Bukropus Muxaiinosna lllenynsko, 2017.

3. [Dnextponnsiii pecypc biblioclub:  http://biblioclub.ru/index.php?page=book&id=83142]
Honros, A.M. AnroputMu3anus MPHUKIAIHBIX 3a1a4: yueOHoe nmocoodue / A.W. [lonros. - Mocksa:
®munTa, 2011. - 136 c.

7.2. lonoiHUTeILHAS JUTEPaTypa.

1.

[DnexTponnbiii  pecypc  biblioclub:  http://biblioclub.ru/index.php?page=book&id=362986]
MonenupoBanue cuctem: [loaxoasr u meroasl: yueOHnoe nocooue / B.H. Bonkosa, I'.B. I'openosa,
B.H. Ko3noB u gap.; MunucrepctBo oOpa3oBanus W Hayku Poccuiickoit ®enepamuu, CaHKT-
[lerepOyprckuil  rocymapcTBeHHbIN monuTexHUueckuil yHuBepcuteT. - Cankr-IlerepOypr:
W3narensctBo [lonutexunyeckoro ynusepcurera, 2013. - 568 c. (pecypc noctynen ao 05.02.2021)
{ITewatnsrii pecypc} Ilnac, xeiik Banaep. Python ans cnoxxubix 3amgau [TekcT]: Hayka 0 JaHHBIX
u MamHHOe oOyuenwue : [16+] / JIx. Baunep Ilnac ; [mepeBon ¢ anrmmiickoro U. [Manstu] - Cankr-
[TerepOypr [u ap.]: [Turep, 2018. - 572, [2] c. Kon-Bo: 1 (2018)

[OnexTponnbiii  pecypc  biblioclub:  http://biblioclub.ru/index.php?page=book&id=480500]
Kykosckuit O. . UHpopmaliMoHHbIE TEXHOJIOTUU M aHAIU3 JaHHBIX: ydyeOHoe mocobue / O.W.
Kyxosckuit - Tomck: Db Konrtent, 2014. - 130 c. (pecypc nocrynen ao 16.06.2022)
[OnexTpoHHbI  pecypc  biblioclub:  http://biblioclub.ru/index.php?page=book&id=278426]
Kpyrukos B. H. Ananu3 nannbeix / B.H. Kpytukos; B.B. Memeukun - Kemeposo: KemepoBckuii
rocynapcTBeHHbIN yHuBepcuTeT, 2014. - 138 c. (pecypc moctynes o 15.10.2022)

7.3. CiucoK aBTOPCKUX METOAUYECKUX Pa3padoToK.

7.4. llepuoanyeckue U3AaHus (npu HeobX00UMOCMU)

[Iepnonnueckue n3aHus PEKOMEHYIOTCS HAyYHBIM PYKOBOJIUTEIIEM IO BhINOJHEHNIO BKP.

7.5. Ilepeuens pecypcoB cetu UHTEpHET, HEOOXOAMMBIX /ISl 0CBOCHUS THCHHUILINHBI

VYuuBepcuterckas 6ubmmoreka online: http://biblioclub.ru/index.php?page=main_ub_red
MathWorld. http://mathworld.wolfram.com .
OnekrpoHHo-6ubmoreunas cucrema (95C) KOPAUT www.biblio-online.ru

7.6. IIlporpamMHoe obecnieyenne MHPOPMAHOHHO-KOMMYHHKAIIMOHHBIX T€XHOJIOT Wit

OneparnuonHast cuctema Microsoft Windows u maker Microsoft Office


http://biblioclub.ru/index.php?page=book&id=83142
http://biblioclub.ru/index.php?page=book&id=362986
http://biblioclub.ru/index.php?page=main_ub_red
http://mathworld.wolfram.com/
http://www.biblio-online.ru/

MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JTUCIHUIIJIMHBI

8.1. YueOHO-1a00paTOpPHOE 000pPy/I0BaAHHE

[Tpu npoBeneHnn AUCHUILIINHBI yYalluecs JOHKHbBI ObITh 00ECTIeUeHBI:

1. JIekumoHHON ayAMTOpPHEN C MYJbTUMEAMMHBIM NPE3EHTALMOHHBIM OOOpPYIOBAaHUEM IS
JEMOHCTPALIMY MPE3EHTALMI U WILTIOCTPATUBHOIO MaTepHuaa.

2. AynuTopueil 11 1abopaTOpHBIX 3aHATUI C allapaTHBIMHU M IPOTPAMMHBIMHU CPEJCTBAMU B
COOTBETCTBHH C peaTu3yeMoil yueOHOW TeMaTHKOM.

8.2. IlporpaMmMHBIe cpeacTBa
Microsoft Windows, Microsoft Office, Windows CAL's Cpena nporpammupoBanus Python.

MeToauueckue YKRa3zaHuda OJas Oﬁy‘laIOHII/IXCSI
10 OCBOCHMIO JUCHUITIJIMHDBI

MeTtonuyeckue yka3aHus IPUBEICHBI B yUEOHBIX TOCOOUSX, IEpEUUCIIeHHbIX B pa3zaeine VII.



YUYEBHAS KAPTA IUCHUITJIMHBI

ITuToH A1 aHAIN3A JAHHBIX

TpynoeMkocTs: 5 3ad.ex.
®opMa MPOMEKYTOYHOU aTTECTALUU: 3a4EeT
Kypc 1, cemectp 1

Kon n mammenoBanme HampaBieHHs moarotoBku (creruanbHOocTH): 01.04.02 «[lpukimagHas MaremMaTHka U
nH(pOPMATHKA

MaFI/ICTepCKaH mnmporpaMma: <<I/ICKyCCTBeHHI>II>'I HWHTCJIJICKT: MaTEMAaTUYCCKUEC MOJICJIN U ITPUKIIAITHBIC PCHICHU )

Ne BuAbl KOHTPOIbHBIX MEPONPUATUIA TeKywWwmit KOHTPONb Py6e)XHblit KOHTPONb

Paspen 1. BeegeHue B A3bIK 23 10
nporpammupoBaHua Python, npoctblie
BCTPOEHHbIE TUMbI (LeNbli, BELWECTBEHHbIM,
JIOTUYECKMIM), YNPABASAIOLLME KOHCTPYKLUK
A3blKa (YC/I0OBHbIE onepaTopbl, LUKAbI,

bYHKUMN).
1. MocelleHne nekumi 3
2. | JJabopaTopHble pabOThI 20
3. KoHTponbHan paboTa 10
Paspen 2. BcTpoeHHble CTPYKTYpPbl AaHHbIX 23 10

(CTPOKM, CMMUCKM, KOPTEKM, MHOKECTBA,
cnosapw). CTPOKM, KOAMPOBKU, peryaspHble
BblpakeHuA. TeKCTOBbIE U ABOWNYHbIE dalinbl.

1. MoceleHne nekumi 3

2. | JJaGoparopubie pabOTHI 20




KoHTposbHan paboTa 10
Paspen 3. BubanoTteku a3bika Python gns 34
Hay4YHbIX Pac4yeToB 1 BU3yanM3auum AaHHbIX
MoceleHne nexkumit 4
JlaGopaTopHbie pabOThI 30
Bcero 80 20
urtoro 100
MNpenogasaTenb
IIpunoxxenue

K paboueii mporpamme

(Momyo)

MuHuCcTEepCTBO HAYKH U BBICIIETo 00pa3oBaHust Poccuiickoit deneparuu



denepanbHOE rOCYIAPCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUPEKIEHUE BBICIIETO

obpazoBanus «PoCTOBCKMI rocyapCTBEHHBIN SKOHOMHUUYeCKu yHUBepcuTeT (PUHX)»
HNHCTUTYT MarucTpaTypsl
Kadenpa pynnameHTanbHON U NPUKIATHON MaTeMaTUKU

®OHJA ONEHOYHBIX CPEACTB

IO ANCHUIIVIMHE (MOAYJIIO) / ITPAKTHUKE

[INUTOH JJIAA AHAJIM3A JAHHBIX

Hamnpapnenue moaAroToBKy / CieUaibHOCTb

01.04.02 «IIpuknagnas mareMaTuka U HHPOPMATUKA

PoctoB-na-/lony, 2023

NEPEYEHb KOMMNETEHUWIA, ®OPMWUPYEMbIX AUCLUNIUHON

«lMnTOH ANnA aHanmn3a AaHHbIX»



Koa

dopmMyMPOBKa KOMMNETEHL MM

KOMNeTeHUUn
1 2
nK MNPOPECCUOHANbHBIE KOMMETEHLUN
MK-2 CniocoOeH BBIOMpPaTh, pa3pabaThiBaTh U MPOBOAUTH SKCIEPUMEHTAIBHYIO TIPOBEPKY
PpaboTOCITIOCOOHOCTH MPOTPAMMHBIX KOMITOHEHTOB CHCTEM FICKYCCTBEHHOTO
VHTEIJIEKTA 10 00ecTeueHnto TpedyeMbIx KpuTepreB 3P (EeKTUBHOCTH 1 KauecTBa
(YHKITOHUPOBAHUS
OnK OBLWENPOPECCUOHANIbHbIE KOMNETEHLUN
OnK-4 CrniocoOeH KOMOMHUPOBATH U aAANITUPOBATH CYIIECTBYIOIINE HHPOPMALIMOHHO-
KOMMYHHKAIIMOHHBIE TEXHOJIOTUH ISl pelIeHHs 3a]a4 B 00JacTH NMpoeCCHOHATBHON
JEeSITENBHOCTH C y4eTOM TpeOoBaHUK HH(POPMAIIMOHHOM O€30MacHOCTH
MACNOPT ®OHAA OLUEHOYHbIX CPEACTB NO ANUCUMNNINHE
«MutoH ANA aHa/In3a AaHHbIX»
Ne KoHmponupyemeie pazoesnsi Koo HaumenoBanue
n/n oucyunauHsl * KOHmMponupyemotli | OUeHO4YHOeO
KomMnemeHyuu cpedcmea™*

1. Paznen 1. BBenenue B si3bIK OnK-4.1 JlaGoparopHbie  pabOTHI,
nporpammupoBanus Python, npocrbie KOHTpOJIbHAs paboTa
BCTPOEHHbIE THIIbI (L eJIbIi,

BellleCTBEHHbIH, JTJOTHYeCKHi),
yHpaBjisiolne KOHCTPYKIUH A3bIKA
(yc/10BHBIE OMIEPATOPHI, HUKJIbI,
byaxuun)

2. Pasnes 2. BctpoeHHBIE CTPYKTYPBI OnK-4.2 JlaGopatopHble  pabOTHI,
JAHHBIX (CTPOKH, CIMCKH, KOPTEXKH, KOHTpOJIbHAs paboTa
MHOKeCTBA, ciioBapu). CTpokwu,

KOIUPOBKH, PeryJisipHble BbIPajKeHU .
TekcToBbIe U ABOMYHBIE (hailbl

3. Paznen 3. Buoimoreku s3pika Python moust | NK-2 JlaGoparopHble paboTHI
HAYYHBIX PACYETOB U BU3yaJH3alUH
JAAHHBIX

* HaumeHoeaHue pasdena yKassieaemca 8 coomeemcmeuu ¢ paboueli npoepammodi OucyunauHel.

**HaumeHosaHUe oyeHOYHOo20 cpedCcmea yKasvlieaemcs 8 coomeemcmauu ¢ y4yebHoli kapmoli ducyunauHsi.

KOMMEKT 3AAAHUM ONA KOHTPOJIbHOM PABOTbI

o JMCHMIIJIMHE «IIuTon OJId aHAJIU3a JaHHbIX)»

Pasgen 1. KoHTponbHasa 1. (10 6annos)

1. HanucaTb Nporpammy BbIYMCAAIOLLYHO BblIpaXKeHue y =

sin3(x)

2w




2. KaKoli pe3ynbTaT BEpHYT c/eaytolme BblparkeHus (3geck bl = True, b2 = False):
(1) True and bl or b2 (3) not3!=5o0rnot2 >=True or False ==
(2) 5and3and4 (4) 10//2//20rnotl1andbl*bl==bl

3anuwuTte 3TH Bblpa*XeHnA, U B KaKOM NOopAAKE BbIMNOJIHAKTCA onepaunn B HUX! CBEPXY Ha4 Ka)'K,EI,Oﬁ
OI'IGpBLI,VIEVI NOCTaBbTe HOMEP — NOPAAOK ee BbINOJIHEHUA.

3. Mporpamma BBOAUT HaTypanbHoe uyncio N 1 nposBepsieT, BEPHO /N, YTO BCE LUUPPbI B €ro AecATUUYHOM
3anucK HeyeTHbl. PesynbTaT paboTbl NporpaMmmbl — COOOLLEHME.

4. Mporpamma BBOAMT AeNCTBUTENbHOe uncno X >10, a 3aTeM BblUMCAAET U BbIBOAUT Ha 3KPaH 31EMEHTbI
nocnesoBaTeNbHOCTU 8y = (k3 +1) /(k2 +2), (rae k=1, 2, ... ) yaosnetsopstowme ycnosmo X <a, <5-X .

Ucnonbayiite umkn while.

Pasgen 2. KoHTponbHasa 2. (10 6annos.)
1. PewuTte 00Hy 13 cneaylowmx 3agau:

a. [laHa cTpoKa S, cocTosAwas U3 manblx NaTUHCKUX BYKB 1 umdp. TpebyeTca manbie naTUHCKMeE ByKBbI a, b,
C 3aMeHUTb bosbwKnmK, Hanpumep: 'f56iauOvbn2' — ' f56iAuOvBn2'.

6. [laHa cTpoka S, sBnsAOWanca TeKcTom (coctouT M3 BykB U npobenos). TpebyeTca yaanutb us Hee
NATMBYKBEHHOE C/I0BO, a eC/IN TaKOro HeT — BblaaTh cooblieHue.

2. NaH cnucok uenbix yncen. Onpenenvtb KOMNYECTBO 3/1EMEHTOB CMUCKA OT/IMYHbLIX OT ero nocaegHero
3/1EMEHTaA.

3. [laH cnucok uenbix Yncen. OnpeaenmTb KOANYECTBO BXOMKAEHUIN B HETO KaXA0ro YMca, BbIBECTU ero paaom
C KaXkAblM 3/1eMeHTOM CMu1cKa. BcnomoraTenbHbI CNMCOK He BBOAMUTD.

4. MpoBepuTb, €cTb N B ABYMePHOM crnuncke A[n, m] C LEN0OYUCNEHHbIMU 31eMEHTaMMU CTPOKA, YMCna B
KOTOpOM 06pasytoT BO3paCTatoLyo NoCneA0BaTENbHOCTb, M BblAaTh cOObLEHMe. Ecnn TaKas CTPOKa ecTb,
OHa MeHSAEeTCA C NocaeaHen CTPOKOM.

Kputepum ouyeHku

[NnA Kakaoro 3aaHna yKkasaHo MaKCMMasibHoe KoanyecTeo 6annos M (yuebHasa KapTa AUCUMNANHDI).
CTyAeHTy BbicTaBaAeTcA
M 6annos, ecnu 3agaHue BbINOAHEHO MOJAHOCTbIO U HE COAEPKUT OLLUMBOK,

0.75* M 6annoB, eciv 3agaHuWe BbINONHEHO, HO AONYWEHbl HETOYHOCTWM, HanpuUMep, BbIYMUCAUTENbHOrO
XapaKTepa,

0.5«M 63!1/108, eC/IM UMeTCA CyleCTBEHHbIE OLIJVI6KI/I, HO 06LLI,aF| cXema pelweHuna npaBuibHa

0.25« M 6ann03, eCc/im peweHune 6b110 Ha4YaTo, HO 3a4aHMe BbINOJIHEHO ZINLLb YaCTUYHO, CyLWLEeCTBEHHbIE LWarun
He COeNaHbl,

0 63!’1!108, €C/In 3a4aHne He BbINOJIHEHO.

[nAa Kax[oro 3agaHnA yKasblBaeTCA CPOK ero BbiNoaHeHuA. 1o 20% OT MaKCMMa/IbHOro Koandyectsa 6annos
CHMMaETCA 3a KaXXAyto Heae1to NPOCPOYHKN.



Mocne cyMMMpOBaHMA BCeX HabpaHHbIX 6anioB, OKpyrieHWe NPoU3BOSMUTCA 40 GAMKAWLIEro Lesoro uncna
(Hanpumep, 45.5 okpyrnaetca Ao 46, 45.25 okpyrasetca ao 45).



MuHHCTEPCTBO HAyKU U BhIciIero odpazoBanus Poccuiickoit denepannu
denepanbHOE rOCYIAPCTBEHHOE OIOIKETHOE 00pa30BaTEIbHOE YUPEKIEHUE BBICIIETO

ob6pazoBaHus «PocTOBCKMI rocyapCTBEHHBIN SKOHOMHUUYeCcKu yHuBepcuTeT (PUHX)»
Kadenpa pynmamenTanpHOM 1 MPUKIIaTHON MaTEMaTUKH

KOMNNEKT IABOPATOPHbIX PABOTbI

o JMCIHUMIIJINHE «IIutoH OJd aHAJIUu3a JaHHbBIX»
Paspen 1. 3aHAaTue 3. DyHKUUM

Npumep 1. Boiuncaumte BbiparkeHue (sign(x) + sign(y))*sign(x + y). Mpu BbluMCNEHUN 334a4M ONPESENUTb U
NCMNoab30BaTb GpYHKLMIO sign:

-1, x<0
sign(x) =4 0, x=0
1, x>0

def sign(x):
if x < 0: return -1
elif x == 0: return 0

else: return 1

# BBOI MOaHHBIX:

x = float(input('x "))

"))

y float(input('y
# BRUMCHAMTE BHpPAaXEHMUEe :
res = (sign(x) + sign(y)) * sign(x + y)

# PesyneTaT:

print('res = $7.3f' % res)

Pe3ynbTaT paboTbl Nporpammel:

x=5

y=7

res = 2.000

Npumep 2. PYHKUMA BbIMUCAAET Min U Max U3 3-x uncen (Bo3BpaT HECKONbKUX 3HAYEHUN).

def minmax(a, b, c):
_max = min = a
if b < min: min =Db
if ¢ < min: min = c
if b > max: max = Db
if ¢ > max: max = c

return min, max # - BOBBpaT 2-x BHaAYEHUMN




print (minmax (5, 2, 7)) # PesynesTaT kopTex: (2, 7)
# NpmucBamBaHMe MNOCIENOBATENBLHOCTEIN:

ml, m2 = minmax(-1.2, 20.5, -7.7)

print('min =', ml) # PesynwbTaTr: -7.7

print('max =', m2) # PesynpTaT: 20.5

Mpumep 3. HaliTu Bce TpexsHauyHble HaTypasbHble YMACAA, Y KOTOPLIX Cymma Ludp paBHa 7 (cymma uuop —

bYHKUMA).
def sum digits(n):

return n // 100 + n // 10 $ 10 + n % 10

# OcHoBHas mporpammMa:
for n in range (100, 1000):

# B umkxge BEIBEIBAeM (QYHKLHMIO Ha KaXOO¥ HTEpaLiuiu:
if sum digits(n) == 7: print(n, end = ', ')

106, 115, 124, 133, 142, 151, 160, 205, 214, 223, 232, 241, 250, 304, 313, 322, 331, 340, 403, 412, 421, 430,
502, 511, 520, 601, 610, 700,

Mpumep 4. Onpep,enﬂeM d)yHKLI,MlO, BbIMUCNAOWYH PaCCTOAHUE MeXAay ABYMA TOYKaMKM Ha NMNOCKOCTU MO

dopmyne (eBKIMAOBO paccTosHUe):

d=+(x1 — %)%+ (1 — ¥2)%

Bepem no ymonyaHuio 3HayeHuMs TodeK pasHble (0, 0). Mcnonbayem pasHble cnocobbl BbI30Ba: NO3ULMOHHbIN,

no UMeHU, C NCNOJIb30BaHMNEM 3HaYeHul no YMONYaHUIO.

# QYHKU.MFI CO BHAYEeHMsIMM 10 YMOJIYAHMIO:
def distance(xl1 = 0, y1 =0, x2 = 0, y2 = 0):
return ((x1 - x2) ** 2 + (yl - y2) ** 2) ** 0.5

# BrBoBH OGYHKLIMM:
# Co BHauUEHMSIMM IO YMOJIYAHMIO:
print (distance()) # Bepuer 0

# BamaeM 1l-0 Touky: (x1 = 3, yl = 4),
# BTOpast Touka mo ymoynuaHmw (x2 = 0, y2 = 0):
print (distance (3, 4)) # Bepuer 5

# BamaeM mo mMenm x1 m x2, yl M y2 - mo yMONYaHMIO.
#(x1 =3, y1 =0), (x2 = -4, y2 = 0):
print(distance(xl = 3, x2 = - 4)) # Bepuer 7

# BagaeM (x1 =1, yl1 =0), (x2 =0, y2 =1).




’print(distance(l, y2 = 1)) # Beprer 1.4142135623730951

CamocrosTenibHaa paboTa B KOMNbIOTEPHOM Kaacce

DYHKUUMN

1. [aHbl gBa HaTypasbHbIX YNCAA. BbIACHUTb, B KAKOM M3 HUX cymma undp bonblie. Onpesenntb GyHKLMIO
ANA pacyeTa CyMmbl LMp HaTypasibHOro Yncna.

2. [aHbl ABa HaTypanbHbIX YMCNA. BbIACHWUTL, B Kakom M3 HUX Bonblwe undp. OnpesennTb GyHKUUIO anA
pacyeTa KoamyecTBa UMdp HaTypanbHOro ymca.

3. HaiTu 3Ha4YeHue BblpaKkeHus
n!

k'-(n—k)!

ck =

npu 0 <k <n, n n! osHayaer dakrtopuan uncna n. Onpegenntb GpyHKUMIO ANA pacyeTa dakTopuana
yucna:n!=1-2....n,anan>0un0! = 1.

dyHKuMK B 3TOM 6/10Ke MMeloT 3 BXOAHbIX NapameTpa-uucna M BO3BpaLAIOT 2 3HauyeHua B return (cm.
npumep 2).

Mcnonb3yitTe 3HauYeHUA MO YyMONYaHUIO B 3aronoBke ¢yHKuuW. MpumeHuTe pasHble cnocobbl Bbi3oBa:
NO3ULUOHHBIIU, N0 UMEHM, C UICNONb30BAHUEM 3HAUYEHWUI N0 yMoaYaHuIo (cm. npumep 4).

4. Haxoaut cymmy M npousseaeHume Tpex yncen.

5. HaxoguTt nepsblii U BTOPOIM MAaKCMMYyM U3 TPEX YUceN Tpex uncen (max, < max,). Hanpumep, gasa umcen 5,
7, 10, pe3ynbTat: max, = 7 max, = 10.

6. CpegHee apudmeTMyeckoe M reomeTpuyeckoe Tpex uucen (CpegHee apudmetuyeckoe , CpeaHee

reomeTpuyeckoe).

7. HaiiTv Bce TpexaHayHble npocTble Yncna. Onpeaenntb GyHKLMIO NPOBEPKM YMCAA Ha NPOCTOTY.

8. HalTu BCe YeTblpex3aHayHble Yncna naamHapombl. OnpeaennTb GyHKLMIO, NMO3BOAAIOLLYHO Pacrno3HaBaTh
yMcna-NaANHOPOMbI.

9. MNonyunTb BCE LWECTU3HAYHbIe CHACTANBbIe Homepa. CHACTAIMBbLIM Ha3bIBalOT TaKoe LEeCTU3HaYHoe Y1Co, B
KOTOPOM CYMMa ero nepsbix Tpex uudp paBHa cymme ero nocaegHux tpex umop. Onpeaennts GyHKUMIO
ANA pacyeTa CyMmbl LMdpP TPEX3HAYHOro Yncna.

Kaxgomy cTygeHTbl M3 obuwiero cnucka 3agay npegiaraerca cAenatb 4YacTb 3afad (MHAMBUAYaNbHas
3a/laya M3 Kaxgoro pasgaena).

Kputepum oueHKn

[NnAa KaXkaoro 3a4aHuA yKasaHo MakCMmanbHoe Komdectso 6annos M (yuebHasa KapTa AUCUMNANHDI).

CTyp,eHTy BbICTaB/NAETCA


https://ru.wikipedia.org/wiki/%D0%A1%D1%80%D0%B5%D0%B4%D0%BD%D0%B5%D0%B5_%D0%B0%D1%80%D0%B8%D1%84%D0%BC%D0%B5%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5
https://ru.wikipedia.org/wiki/%D0%A1%D1%80%D0%B5%D0%B4%D0%BD%D0%B5%D0%B5_%D0%B3%D0%B5%D0%BE%D0%BC%D0%B5%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5
https://ru.wikipedia.org/wiki/%D0%A1%D1%80%D0%B5%D0%B4%D0%BD%D0%B5%D0%B5_%D0%B3%D0%B5%D0%BE%D0%BC%D0%B5%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5

M 6311}108, €eCcnn 3agaHne BbINOZIHEHO NMNOJIHOCTbIO U HE COOEPKUT OLLIM6OK,

0.75+* M 6annos, ecnn 3agaHuWe BbINOJHEHO, HO AOMYLWEHbl HETOYHOCTU, HaNPUMep, BbIYUCAUTENILHOMO
XapakKTepa,

0.5«M Gaﬂl'IOB, eC/IM UMeTCA CyleCTBEHHbIE OLLIVI6I-(M, HO 06LLI,aF| cXema pelweHuna npaBuibHa

0.25 * M 6annos, ecnu pelieHue 6bIN10 HaYaTo, HO 3aA4aHME BbINOHEHO /INLLb YaCTUYHO, CYLLLECTBEHHbIE Llaru
He cAeNaHsbl,

0 63!’1!108, €C/In 3a4aHune He BbINOZTHEHO.

Jns Kaxporo 3afaHunA YKasblBAETCA CPOK ero BbinosHeHus. Mo 20% oT MakcMmManbHOro KonuyecTtsa 6annos
CHUMaETCA 3a KaXKayto Heaento MPOCPOYKM.

MNocne cymmmnpoBaHMa Bcex HabpaHHbIX 6anioB, OKpyrieHne npomsBoauTcs A0 baAMMKalLWero Lenoro 4ymcaa
(Hanpumep, 45.5 okpyrasetca go 46, 45.25 okpyrasetca 4o 45).



KOMMNJIEKT JIABOPATOPHbIX PABOTbI

o JMCIHUIIJINHE «IIutoHn OJd aHAJIUu3a JaHHbBIX»
Paspen 2. 3aHAaTHe 4. CTpOKHU

Cpesbl. Mpumepsbl

# OnpegernsieM CTPOKY:

s = '0123456789'

print(len(s)) # 10 — pamHA CTPOKM

# C omuHuM napaMeTpoM:

print(s[0]) # Beprer 0
print(s[15]) # oumbra! Bmxon 3a T'PaHMUIE
s[1l] = 'a'; print(s) # ommbxa'! HenbB3st MEHSITH

# C mByMst nmapaMeTpamm:

print(s[0:1]) # 0
print(s[15:]) # nycrast cTpoka (BHXOA 3a T'PAaHMIEI — MOXHO)
print(s[2:5]) # 234

print(s[0:len(s) - 1]) # 012345678

print(s[:len(s)]) # 0123456789

print(s[-20:20]) # 0123456789

print(s[:]) # 0123456789
print(s[-len(s): -1]) # 012345678

print(s[-len(s): 1]) # 0123456789

print(s[-7: 71]) # 3456 == s[len(s)-7: 7])
# C TpeMs napaMeTpamu:

print(s[::2]) # 02468

print(s[1l::2]) # 13579

print(s[::-1]) # 9876543210 (nepeBOpPOT CTPOKM)
print(s[::-2]) # 97531

print(s[::]) # 0123456789 unm oumbra (3aBucuT OT Bepcum!)
print(s[3:7:2]) # 35

print(s[-7:-4:2]) # 35



s = s[len(s) // 2:]1 + s[:1len(s) // 2]

print(s) # 5678901234

CpaBHeHue n Koabl cumBonos, chr, ord, min, max

Npumep. Cumeonbl ¢ Kogamu ot 34 ao 128:
for i in range (34, 129):
print('%d %s' % (i, chr(i)), end = ' | ")

34" |35#(36$|37%|388& |39'|40(|41)|42*% |43+ |44,|45-|46.]|47/|480|491|502 |51
3|524|535|546|557|568|579|58:|59;]|60<|61=|62>|63?]|64@ | G5A66BY67C 68
D|69E|70F|71G|72H | 731|74) | 75K |76L|77M | 78N | 790 | 80P |81Q |82R|83S|84T|
gEIUN 887 W 'B8 X '8aV'80'Z | 91|92\ | 931|947 |95 |96 | 97a|98b|99¢ | 100d | 101e
| 102|103 g | 104 h | 105i | 106 | 107k | 1081 ] 109 m | 110n | 1110 | 112 p | 113 q | 114r | 1155 |
116t | 117 u | 118V | 119w | 120X | 121y [ 1222 123{| 124 | | 125} | 126~ | 127 OJ| 128 [ |

Npumep. Pycckne 6ykBbl:

# Bompume:

for i in range(ord('A'), ord('AA') + 1):
print('%d %$s' $ (i, chr(i)), end ="' | ")
i="E

print('$d %s' % (ord(i), i))

1040 A | 10415 | 1042 B | 1043 T | 1044 [, | 1045 E | 1046 3 | 1047 3 | 1048 1 | 1049 i1 | 1050 K | 1051 /1 |
1052 M | 1053 H | 1054 O | 1055 1N | 1056 P | 1057 C | 1058 T | 1059 Y | 1060 @ | 1061 X | 1062 L} | 1063 4
| 1064 LLI | 1065 L} | 1066 b | 1067 bl | 1068 b | 1069 3 | 1070 IO | 1071 A | 1025 E

# Manenwvxue:

for i in range(ord('a'), ord('s') + 1):
print('%d %$s' $ (i, chr(i)), end ="' | ")
i="'e'

print('$d %s' % (ord(i), i))

1072 a| 10736 | 10748 | 1075r | 1076 5, | 1077 e | 1078 » | 10793 | 1080 1 | 1081 i | 1082 k | 1083 A |
1084 m | 1085H | 10860 | 1087 n | 1088 p | 1089 c | 1090 T | 1091y | 1092 ¢ | 1093 x | 1094 u, | 1095 u |
1096 w | 1097 wy | 1098 b | 1099 b1 | 1100 b | 1101 5 | 1102 10 | 1103 s | 1105 &

Koabl cumsonos:

KoAbl: 48-57 65-90 97-122 1025 1040-1071 1072-1105 1105



CVIMBOI'IbI: lol_lgl IAI_IZI lal_lzl IEI IAI_IHI lal_lﬂl lé

CTPOKM MO3KHO CpaBHMBaTb (< <= > >= == |=), CpaBHMBAIOTCA KO/Abl CUMBO/IOB.
'abs' == 'abs' # True
'abs' > 'ABB' # True
'abs' > 'a6' # True

max('z1+aféE') # 'é' (Bo3BpaliaeT CMMBOA C Max-m KOAoM)
min('z1+aAéE') # '+' (Bo3BpawjaeT cMMBOA C Min-m KoaoM)

OCHOBHblIe MeToAabl CTPOK

s.find(t, start, end) Bo3BpalliaeT Nno3numto camoro nepeoro (KpaHero cnesa) BXOXKAEHUA
NoACTPOKK t B CTPOKY s (MK B cpes cTpoKu s[start:end]); ecan noacTpoKa
t He HaliaeHa, Bo3BpaLaercs ymcio —1

s.rfind(t, start, end) Mowuck camoro nocsiegHero (KpaliHero cnpasa) BXOXKAeHUA NOACTPOKU
(nnn B cpes cTpoku s[start:end]); ecam noacTpoka t He HanaeHa,
BO3BpalLaerca umcno —1

Ecnhmn Hapo NpocTo y3HaTb, BXOAWUT /I OAHA CTPOKA B APYrylo, TO MOXHO UCNOoJ/b30BaThb tin s.
Npumep 1. U3 cTpok Buga “26.11.2020” nnmn “1.1.21” 6yaem Bbipe3atb UACNO, MecAL, FO4;:

s = input('dd.mm.yyyy:"')

date = s[:s.£find('."')]

month = s[s.find('.') + 1 : s.rfind('."')]

year = s[s.rfind('.') + 1:]

print('mara: ', date)

print('Mecsu: ', month)

print('rom: ', year)

Mpumep 2. Uwem BXOKAEHUE CTPOKU € nepecedeHnamm. Hanpumep, cTpoka ‘aa’ BXOogUT B CTPOKY ‘aaa aa’ 3
pa3a (6e3 nepeceueHumii 2 pasa HaliaeT meTop, count).

s = input('s = ')

subs = input('subs = ')

count substring = 0 # xoNMUeCTBO BXOXOEHUIN INOACTPKMU
pos = 0 # mexymass nosuuus
pos = s.find(subs, pos) # mueM HaumMHas C pOsS M OO KOHIA

while pos != -1:
count_substring += 1

pos = s.find(subs, pos + 1) # HaumuHasa c (pos + 1) m Jo KoHIa




print ('KonmmuecTBo BxOXAeHmizi: ', count substring)

s.replace(t, u, n) 3ameHseT B CTPOKe S, Kaxkgoe (Ho He bonee n, ecaun 3TOT aprymeHT
onpeaeneH) BXoxaeHue NoACTPOKM t Ha NOACTPOKY U

MNpumep 1. 3ameHMM BCe BXOXKAEHUA CTPOKU

s = ' [puMep CTpPOkKM '

subs = ' ' # npobBesns:

newsubs = '¥*' # BymeM MeHSTE Ha SBEBIOYKM

S = s.replace(subs, newsubs) # of6sB3aTeNBHO HYXHO NPUCBAUBATH

print(s)

**Npumep**cTpokn™*

Mpumep 2. 3ameHM 04HO BXOXKAEHUA CTPOKU

verse = '''Hama TaHsI I'POMKO ILIadeT:
YpoHMIIa B PeUKY MSIUMK.

- Tmume, TaHeuka, He ILIaYb:

He yrToHer B peuke Msiu.'''

# BaMeHsIeM TONBKO IEepPBOE BXOXAESHMUE :

verse new = verse.replace('msu', 'MAY', 1)

print (verse_new)

Hawa TaHA rpoMKo nniayert:
YpoHuna B peuky MAYuUK.
- Tuwe, TaHeuYKa, He Naayb:

He yTOHET B peyke msau.

MNpumep 3. YaaneHue Bcex BXOXKAEHUIA NOACTPOKU

s = '110101101'

subs = '101' # ymanum Bce 101

s = s.replace(subs, '') # BaMeHa Ha NOyCTYH CTPOKY
print(s)

101



Mpumep 4. Hanuwem cBOK 3aMeHY O4HOTO BXOXKAEHUA C NOMOLLbIO MOUCKA U Cpe30B

s = input('s = ')

subs = input('subs = ')

newsubs = input('newsubs = ')
pos = s.find(subs) # [omck nomCTpPOKM
if pos >= 0: # Ecoim Hammm, TO BaMeHsIeM

s = s[:pos] + newsubs + s[pos + len(subs) :]

print(s)

s.count(t, start, end) Bo3BpalllaeT YMCI0 BXOXKAEHUI CTPOKK t B CTPOKY S (MU B Cpe3 CTPOKK
s[start:end])

Npumep. Nwet 6e3 nepeceyeHunit, T.e. B CTPOKY ‘aaaaaa’ noacTpokKa ‘aa’ Bxogur 3 pasa
'aaaaaa'.count('aa') # BepHeT 3

# CxonbKO HyJel B JIEBOM I[OJIOBMHE CTPOKM:

s = '1010110101100101010"

s.count('0', 0, len(s) // 2) # BepreT 4

s.join( seq ) O6beamHAeT BCe 3/1IeMEHTbI NOC/1e40BaTe/IbHOCTU CTPOK Seq, BCTaB/iAA
MeXay HUMU CTPOKY S

s.split(sep = None, Bo3BpalliaeT CnUCcoK CNoB B CTPOKE, UCMO/b3YA Sep B KAaYecTBe CTPOKM-
. pasaenutens. Ecaun 3agaH maxsplit, To BbinosHAeTcA He 6onee maxsplit
maxsplit = -1) .
pacLienieHui.

Ecnv 3apaH sep, To NnocnegoBaTeNbHble Pa3aeMTenn He rpynnupyoTca
BMECTE U CYMTAIOTCA pasfeuTeNnssmu NycTbiX CTPOK (Hanpumep,
'1,,2".split(','") Bo3Bpawaet ['1', ", '2']). APrymeHT sep MOKeT COCTOATb U3
HECKONbKUX CMMBOJI0B (Hanpumep, '1<>2<>3".split('<>') Bo3spalyaet ['1',

'2','3").

Ecnv sep He yKasaH UKW OTCYTCTBYET, MPUMEHAETCA APYroi aaropuTm
pa3bueHnn: HeCKONbKO Nocaea0BaTebHbIX NPO6eaoB paccMaTpMBaloTCA
KaK O4MH pasgaennTenb, U pesynbtaT He byaeT coaepiKaTb NyCTbiX CTPOK.

EcTb ewe dyHKUMA rsplit

Npumep 1. Paz6busaem cTpoKy Ha cno.a (split)
s = ' abc 123 AB AEBI0 '
L = s.split(' ") # PasbuBaeM Ha cJyioBa no mnpobBesnam

print (L)




#r', ', 'abe', '', '', '123', 'AB', '', 'ABBIO', '', '']
# Jlyume wTak:

L = s.split() # Pas6bmBaeM Ha cioBa

print (L) # ['abc', '123', 'AB', 'ABBI0']

# Ecim He mycToe CJIOBO M COCTOMT ML U3 UuOp, BHEEOEM ero:
for slovo in L:

if slovo.isdigit(): print(slovo)

PesynbTart:
123

Npumep 2. O6beguHAEM C0Ba B O4HY CTPOKY (join)
res = '*' _join([['123', ' abc', ' ', 'AB']) # cmmcok mum kKopTex

print (res) # Pesynwsrar: 123* abc* *AB

CamoctosTenbHaa paboTa B KOMNbIOTEPHOM Kaacce

CTpoKu

3ameuaHue 1. O4HO U TO e 3aJaHne ANA CTPOK YacTO MOXKHO caenaTb HeckonbKumu cnocobamun. Hanpumep,
NMOCMMBOJIbHO MPOXOAA CTPOKY B LUMKAE WAM UCMOAb3ya CPe3bl WAM BCTPOEHHble METOoAbl CTPOK.
PekomeHayeTcA genatb 3a4aHUA PasHbIMKU CNOCOHaMM, MOXKHO OLHO U TO e 3agaHne caenaTb HECKOIbKMMMU
cnocobamm.

3ameuaHue 2. OCHOBHOM anropuUTM MOXKHO 0GOPMAATL B BUAE GYHKLUN.

B aToM pasgene Ucnonb3yiTe cpesbl CTPOK.

1. [daHna ctpoka. Onpeaenutb, ABAAETCA IN CTPOKA NAAUHAPOMOM.

2. [aHa cTpoKa. B cTpoKe C MOMOLLbIO CPE30B MOMEHANTE MepByo M BTOPYI NoM0OBUMHY. Ecin B cTpoke
HeYeTHOe KOMYECTBO CMMBO/IOB, TO 1-A nonoBuHa 6onblana (Hanpumep: '123ab' — 'ab123').

3. [aHa cTpoKa. B cTpoKe Cc Nomollblo Cpe3oB NomMeHanTe 2-t10 6yKBY Ha BykBy 'A' n yaanuTte nocnegHioro
6ykBy (npumepbl: '12345' — '1A34', 'abababab' — 'aAababa’).

4, [OaHa cTpoKa. C NomoLblo Cpe30B NEepPeBEPHUTE ee M yaanuTe nepsbid cumeon (npumep: '12345' —
'5432').

5. [aHa cTpoKa. B CTpoKe C MOMOLLbIO CPe30B BbIAEANTE TONbKO YETHble CMMBOJbI (Mpumep: 'aberg’ —
'aBa’).

B atom paspene MCI'IOI'Ib3yﬁTe MmeToAbl CTPOK.

6. B Hauvaie u KOHIIE CTPOKH yJAJIUTh CHMBOJIBI: IPOOEIBI, TA0YIsIMuU \t, meperoca \n.
7. B Hauane v KOHIIE CTPOKH YAQIUTh CHMBOJIBL: ', . : ;! 2",
8. B crpoke ynanmTh Bce IpoOelbl U Bce OYKBEHHBIE CHMBOJIBI IPUBECTH K HIDKHEMY PETHUCTY.

9. B crpoke 3aMEHHTH BCe CHMBOJIBI TAOYIISALUY \t ¥ TepeHoca \n Ha mpoOebI.



10. B cTpoke mocyuTaTh KOJIUYECTBO JATHHCKUX OYKB “Aa”.

11. B crpoke HaliTH NO3ULMIO IIEPBOIO BXOXKACHUS TOACTPOKH “cat”.

12. TIponybnupoBaTh B CTpOKE Bce CHMBOIBI /. Hampumep, u3 crpoku “/temp/1” cmenaTh CTpPOKY
“//temp//17.

13. Haiitu B cTpOKe MO3UIMIO MEPBOTO CIIpaBa JATMHCKOTO CHUMBOJA. ECIM JaTWHCKOro cUMBOJIA B
CTPOKE HET, BbIIaTh COOOIIEHUE 00 ITOM.

14. VY nanute u3 cTpoku Bce cuMBONIBI-IUGpHI (‘0°...°9”).

15. Onpenenutb, 4yero OoJbIIE B CTPOKE: IOCIEIOBATEIBHOCTH CHUMBOJOB ‘dog’ B ee mepBoi
MOJIOBUHE WJIM TIOCIIEOBATEIbHOCTH CHUMBOJIOB ‘cat’ Bo Bropor? (Hampumep, B cTpoke
‘dogdogdogcat’ 2 — dog u 1 — cat). B orBeTe yka3zars O0JIbliie, MCHBIIIC WM PABHO.

16. JTanbl aBe ctpoku sl u s2. HaliTu mo3unuio Havajia epBOro IMOSBICHUS B CTpoke sl cTpokm s2
WM TepeBepHyToi cTpoku s2. Hampumep, mns ctpok sl = '03400430' u s2 = ‘43° BepHer
no3unuio 1. Ecnmu BX0X/IeHUs HET, BBLAATH COOOIIEHUE 00 ITOM.

17. [dana ctpoka, cocTosias U3 MajbIX JIJATHHCKUX CUMBOJIOB. IlocunTarh CKOJIBKO BCErO pa3Iu4HbIX
CHMBOJIOB B Heii ectb. Hanmpumep, B cTpoke ‘abcabab’ Bcero 3 pasueix cumBona ‘abc’).

B aTOM pasgene BBOAMUTCA CTPOKA, COCTOALLAA U3 CN0B, pa3aenieHHbIX npobenamu.

Ona pasbueHns Ha cnosa ygobHo ucnonb3oBatb metoa split. Hanpumep, gna ctpokn s =' abc 123 AB'

cnepyowmii Kopg, L = s.split( ) BepHet cnucok L = ['abc’, '123', 'AB'].

18. IloacumTaTh KOJIWYECTBO CIOB B TEKCTE.

19. HameuwaraTh croBa U3 TEKCTa, B KOTOPBIX €CTh OOJIBIINE OYKBEI.

20. Haneuatath ciioBa U3 T€KCTa, B KOTOPBIX €CTh LU(PBI.

21. Haneuatath clioBa U3 TEKCTa, B KOTOPBIX €CTh TOJIBKO JATUHCKUE CUMBOJIBL.

Kaxaomy cTyaeHTbl M3 obLlero cnucka 3agady npegjaraetcAa cAenath 4actb 3agad (MHAMBMAyafnbHanA
3a4a4a M3 Kaxaoro pasgena).

Kputepum oueHKn

[na KaXkaoro 3a4aHunsA yKa3aHo MakCMManbHoe Kosimdectso 6annos M (yuebHasa KapTa AUCUMMNINHDI).
CTyAeHTy BbiCTaBAAETCA
M 6annos, ecnun 3agaHue BbINOJHEHO MOAHOCTbIO U HE COAEPXUT OLMBOK,

0.75* M 6annoB, ecnu 3afaHuWe BbINOAHEHO, HO AOMYLLEHbl HETOYHOCTM, HANPUMEP, BbIYUCAUTENbHOrO
XapaKTepa,

0.5 * M 6annoB, eCM UMEIOTCA CYLLLECTBEHHbIE OLUMBKM, HO 06LLan cxeMa pelleHua NpaBuabHa

0.25 x M 6annos, ecnun peweHune 6610 HaYaTo, HO 3a4aHNE BbINOJHEHO ML YAaCTUYHO, CYLLLECTBEHHbIE Liaru
He caenaHsl,

0 63!’1!108, €C/In 3a4aHne He BbINOJIHEHO.

[nAa Kax[oro 3agaHnA yKasblBaeTCA CPOK ero BbiNnoaHeHuA. o 20% OT MaKCMMa/IbHOro Koandyectsa 6annos
CHMUMaETCA 3a KaXXAylt Heaento NPOCPOYHKN.

Mocne cyMmmmnpoBaHWa BCcex HabpaHHbIX HGannoB, OKPYrieHuMe NpousBoaUTCA A0 HAMMKaNWero Lenoro Yncaa
(Hanpumep, 45.5 okpyrnaetca Ao 46, 45.25 okpyrasetca ao 45).



KOMNNEKT IABOPATOPHbIX PABOTbI

o JMCIHUIIJINHE «IIuton OJdA aHAJUu3a JaHHbIX)»
Paspen 3. 3aHAaTue 9. bubnmnoreka Numeric Python (NumPy)

Ona  6bicTpoit  paboTbl C HOABWMMWM  OAHHBIMW  UCMOMb3YIOTCA MacCcMBbl M3 NakeTa numpy (cm.
WWW.numpy.org).

Mcnonb3ytoTca maccuBbl (array) 3n1eMeHTOB 04MHAKOBOTO TUMa:

Pasmep 3agaetcA npu CO34aHWMM, HeNb3s MNOMeHATb. MOXHO MeHATb 3HauveHusa. MOXKHO co34aBaTb
ofHOMepHble (BeKTopa), AByMepHble (MaTpuLbl) 1 6oblueit pa3smepHOCTM MaccuBbl. Bce anemeHTbl MaccuBa
OAHOro TMna (Hanpumep, BCe Lie/ble UAN BewecTBeHHbIE). BbICTPbIN AOCTYN K afieMeHTaM. MaKkeT coaepRuT
KpOMe CaMMX MaCCUMBOB elle M meTodbl Ana paboTbl ¢ HMMWU. BbicTpas o6paboTKa AaHHbIX B MaccuBe,
0Co6eHHO, ecin UCMoIb30BaTb MeToAbl MAKETOB NUMPY, SCipy, pandas, U He UCMO/Ib30BaTb LUUK/bI U METoAbl
6asoBoro naketa Python.

chH Kumnn cosgaHnAa maccmeoB

https://numpy.org/doc/stable/reference/routines.array-creation.html un
https://numpy.org/doc/stable/user/basics.creation.html#arrays-creation

DyHKUMS Onucanue

array(object, dtype=None, ...) Co3nanue maccuBa u3 o0bekra object

arange([start, ]stop, [step, ] dtype=None) CosaHne MacCHBa M3 JUana3oHa

linspace(start, stop, num=50, ... ) Co3pmanue mMaccuBa NUM 4YHCEN, PABHOMEPHO DPACIIOJIOKECHHBIX Ha
otpeske [start, stop]

zeros(shape, dtype = float, BosBpaimaer HOBBI MaccuB 3amaHHOM (opmbel W THma (Mo

order ='C") ymomyanuio 'float64'), 3anoaHeHHBIH HYIIMA

empty(shape, ...) HOBBIN MacCHB (HE 3aIl0JIHEH)

ones(shape, ...) HOBBII MaccuB u3 1

full(shape, fill_value, HOBBII MACCHB, 3aITOJHCHHBIN 33 JaHHBIM 3HAYCHUEM

dtype = None, order ='C')

empty_like, full_like, HOBBII MaccHB (pa3Mep U THII 110 00pasily Jpyroro Maccusa)

ones_like, zeros_like

Mpumep. CozpaaHne maccneos

# TonkJjouaeM IakKeT numpy:

import numpy as np

# CospmaHmMe MaccCuBa M3 CIMCKA:

A = np.array([1l, 4, 2, 5, 31)

# CoszmaHmMe OBYMEPHOTO MAacCCUBa M3 CIMCKA:
np.array([[1]*3 for 1 in [2, 4, 6]1])

# PesymnbTar: array([[2, 2, 21,114, 4, 4],[6, 6, 6]])

# Co3maHmMe MAaCCUBOB SallOJIHEHHBIX HYJISMN :
np.zeros (5) # upcrsla o yMOJIUaHMI BelleCTBEHHBIE

# array([ 0., 0., 0., 0., 0.])

np.zeros ((5,), dtype = int)

# array ([0, 0, 0, 0, 01)

np.empty ((2, 1)) # 0e3 3amnojHeHUS

# array ([[ 8.46612366e-83],[-1.84402114e-26]])
np.ones ((2, 2)) # 3amoJHEHHOTO e€OMHMIIAMM

# array([([ 1., 1.1,[ 1., 1.11)



http://www.numpy.org/
https://numpy.org/doc/stable/reference/routines.array-creation.html
https://numpy.org/doc/stable/user/basics.creation.html#arrays-creation

np.arange
# array

array ([0.

np.random
# array ([
#

np.random
# array(

(0, 10, 2) # 1ImanasoH
({6, 2, 4, 6, 81)

np.linspace(0, 1, 5) # 5 uwmcesn Ha oTpeske [0, 1]

, 0.25, 0.5, 0.75, 1.])

# colydalHble UMCIa:

.random ( (2, 3)) # BemecTBeHHLE

[0.61646814, 0.57419779, 0.1674393 1],

[0.92308608, 0.69372043, 0.241118061]11)

.randint (0, 10, (3, 3)) # wueJsoe

(ro, 7, 41, 1, 7, 21, [1, 6, 6]])
CtaHOapTHble TUMbI AaHHbIX 6MbanoTekn NumPy

https://numpy.org/doc/stable/reference/arrays.scalars.html

Tun faHHbIX Onucanue

bool_ Bynes tmn (True nnu False), 1 6anT B namaTtu

int LlenouncneHHoe 3HauYeHWe No ymonyaHuto (aHanornyeH tuny long asbika C; 0bblvHO

- int64 nnn int32)

intc NaeHTuyeH Tuny int Asbika C (06bI4HO int32 nan intb4)

intp LlenouncneHHoe éHaqume,hcnonb3yeM0e ONA MHAEKCOoB (aHanormyHo Tuny ssize_t
A3blka C; 06bI4YHO int32 nau int64)

int8 BawToBbIl TMN (0T —128 oo 127)

intl6 Lenoe uncno (ot —32 768 oo 32 767)

int32 Lenoe uncno (ot -2 147 483 648 po 2 147 483 647)

int64 Llenoe uncno (ot —9 223 372 036 854 775 808 no 9 223 372 036 854 775 807)

uint8 BessHaKkoBoe uenoe uncno (ot 0 go 255)

uintl6é BessHakoBoe uenoe uncno (ot 0 go 65 535)

uint32 Bbes3HakoBoe uenoe uncno (ot 0 o 4 294 967 295)

uint64 bessHakoBoe uenoe uncno (ot 0 o 18 446 744 073 709 551 615)

float_ CokpalieHue ana HasBaHuA Tuna float64

floatle Yucno ¢ nnasatoLLein TOUKON C NONOBUHHOM TOYHOCTbIO: 1 BUT 3HaK, 5 6UT NopAAOK,
10 61T maHTUCCa

float32 Yncno ¢ nnaBaroLen TOYKOM € O4MHAPHOM TOYHOCTbIO: 1 6UT 3HAK, 8 BUT NOPAJOK,
23 6uTta maHTMCCa

floatéa Yncno c nnaBatowen TOYKOM C yABOEHHOM TOYHOCTbIO: 1 6UT 3HaK, 11 6UT NnopAaoK,
52 6uta maHTuCCa

complex_ CoKpalueHue 4na HasBaHuA Tuna complex128

complex64 KomnneKcHoe uyncno, npeacraBneHHoe AByma 32-6UTHbIMKU YMCAaMM

complex128 | KomnneKcHoe 4ncno, npeactaBieHHoe ABymA 64-6UTHbIMU Ynchnamum

# Cosmaewm

MaCCMB LeJIbIX 4YMCeJl:

b = np.zeros (10, dtype = 'int32")

b.dtype

# dtype ('int32")

c = np.zeros (10)
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c.dtype # Io ymomuaumo Tun floatod
# dtype ('float64d")

ATpunbyThI Maccueos 6ubAnMoTekn NumPy

# IBYMEpPHBEI MacCCUB:

X2 = np.random.randint (10, size = (3, 4))

%2 .ndim # 2 - pasmMepHOCTH

x2 .shape # (3, 4) - pasMep KaxIoTro M3MEPEeHUHd
X2 .size # 12 — KOJIMUECTBO BJIEMEHTOB

X2 .iltemsize # 4 - OauT Ha OIVH DSJIEMEeHT

x2 .nbytes # 48 - GamT Ha Becb Maccup = 12 * 4

MHpekcauma maccmsa: cpesbl

MOo*KHO MCcnonbL30BaTb cpesbl. OAHOMeprIe MacCCuBbI:

x1 = np.arange (10)

# array ([0, 1, 2, 3, 4, 5, 6, 7, 8, 9])

x1[0] # 0

x1[1:5] # array([1, 2, 3, 41)

x1[-1] # 9

x1[::-1] # array([9, 8, 7, 6, 5, 4, 3, 2, 1, 01)

MHoromepHbie maccuBbl:

X2 = np.arange (12)
x2 = x2.reshape ((3, 4))
# array([[O0, 1, 2, 3]1,[4, 5, 6, 71,18, 9, 10, 1111)

x2[1, 3] # 7 wuHOekCH 3amainTca uepes x2[i, 7]
# B cnmckax He Tak: L[i][]]
x2[:2, ::2] # Crpoxm 0, 1 m cronbBue 0, 2:
array ([ [0, 21,
(4, 61])
x2[:, 0] # mepBBt cTOJIBEll MaccuBa X2
array ([0, 4, 8])
x2[0, =] # mepBas cTpoka MaccuBa X2

array ([0, 1, 2, 3])
Cpesbl MaccMBOB BO3BpaLLAOT NpeacTaBaeHun (views), a He Konuu (copies) AaHHbIX MaccuBa. ITUM Cpesbl
maccmBoB 6MbamMoTekn NumPy OT/IMYAIOTCS OT CPE30B CMMCKOB A3biKa Python.

, 2] # m3BJIEeKaeM MNOIMACCUB U3 X2
# array ([[0, 2], [4, 611)
x3[:, :] 55 # sBaMeHUTL BCe B3JIEMEeHTH B x3 Ha 55
X2 # MaccuB X2 TOXe IIOMEHSIJICH:
# array([[55, 1, 55, 31,
[55, 5, 55, 71,
[ 8, 9, 10, 1111])
Cpe3 x3 npoAonKaeT ccbliaTbesA Ha X2 (He co3gaeTcs HOBbIM maccus). MpeacTaBaeHMe — 310 paboTa c TeMu Xe

X3 = x2[:2
(

AaHHbIMU, HO HOBbIE MHAOEKCDI.

CospaHue KOMMUIA MaccMBoB

# EcyM Hamo CO3IaThb KOIMIMI, BHBHBAEM METOI COPY:
X2 copy = x2[:2, ::2].copy()

MN3meHeHMe popMbl MacCc1BOB
x = np.arange(l, 10).reshape((3, 3))
# array([[1, 2, 31, [4, 5, 6], [7, 8, 911])




=

[IpeocbpasoBaHMe B CTOJOELL:

y = x.reshape((9, 1))

# y = array([[1],[2],[3],14],[5],[61,[71,[8],[9]1)
[JobaBneHne HOBOM pa3mMepHOCTM

X = np.arange (1, 10)

# array([1l, 2, 3, 4, 5, o6, 7, 8, 91)

# IpeobBpaszoBaHMe M3 CTPOKU B CTOJIOEll:

# V3 mMaccuBa mejaeM Marpully pasmepa (n, 1):

z = xX[:, np.newaxis]

# ¥ cTapbe IaHHBE BalMCHBALTCI B pPas3HHE CTPOKN:

# =z = array([[1],[2],[3],1[4],([5],([61,([7]1,1[8],19]1)

OTO TOXKe npeacraBneHuA, 1.e. MaCCuBbl NPOOONKAKOT CCbI1IaTbCA Ha O4HUN U TE XKe AaHHbIe! M3meHAsa faHHble
BY WU Z, MEHAEM U X.

CnusHue n pas3breHne maccuBoBs
Ob6beaumHeHue: concatenate((al, a2, ...), axis=0, out=None, dtype=None)

a = np.array([[1, 2], [3, 411])
b = np.array([[5, 6]1)

# Boonp nepmBoM ocu (axis = 0):

np.concatenate((a, b), axis = 0)

# array ([[1, 21, [3, 41, [5, 611)

# Bmosir BTOpOM ocu (axis = 1):

# b.T - TpaHCHOHMPOBaHME (IIepPeBOPOT) :
np.concatenate((a, b.T), axis = 1)

# array ([[1, 2, 5], [3, 4, 611)

# Ecim axis = None, Maccuph Hnpeobpas. B OIHOMEPHHE :

np.concatenate((a, b), axis = None)

# array([1l, 2, 3, 4, 5, 6])

a np.array([1l, 2, 31])

b = np.array([2, 3, 41])

# np.vstack (BepTukajibHOE OOBEINUMHEHUE) :
np.vstack((a, b))

i array ([[1, 2, 3], [2, 3, 4]])

# np.hstack (ropmsoHTasibHOE OOBEIMHEHMUE) :
np.hstack((a, b))

i array ([1, 2, 3, 2, 3, 4])

Pa3buneHne MaccMBOB BbINOHAETCA C MOMOLLbIO GYHKUMIA: np.split,
np.hsplit, np.vsplit.

a = np.array([10, 20, 30, 40, 501)

# Pasbure 1o 2-My 3JIEMEHTY :

np.split(a, [2])

# larray ([10, 20]), array([30, 40, 50]1)]

BbINONHEHME BbIMMCEHUI Hag MaccuBammn 6MBAMOTEKM
NumPy: yHuBepcanbHble GYyHKUNMU
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C maccuBamu nakeTa humpy UMKAbl paboTaloT measieHHo. Jlydle UCNoNb30BaTb BEKTOPU30BaHHbIE onepaumm
1 OYHKLMM U3 numpy.

Onepaumun: +,—, *,/, //, %, **.

Onepauus dyHKUMA Onucanue
+ np.add CnoxeHue
- np.subtract BbluntaHue
- np.negative YHapHas onepauma nsmeHeHMs 3HaKa
* np.multiply YMHOKeHue
/ np.divide JdeneHue
// np.floor_divide JeneHue c octaTKom
*k np.power Bo3BeseHue B cTeneHb
% np.mod OcTtaToK
Mpumepsl.

# OnpemejsgeM IBa MaccuUBa:

x = np.array([1l, 2, 31)

y = np.array([2, 4, 8])

# Onepaumm (MO03JIEMEHTHO C ONMHAKOBBIMM MAaCCHBAMM) :
# Cymma uepes onepaumn MM OYHKIIMO:

Xty # array ([ 3, 6, 111)

np.add (x, vy) # array ([ 3, 6, 111])

X -y # array([-1, -2, -5])

-x # array([-1, -2, -3])

X * y # array ([ 2, 8, 24])

x /y # array([0.5 , 0.5 , 0.375])

x //y # array ([0, 0, 0], dtype=int32)
X %y # array([1l, 2, 3], dtype=int32)
# Onepaumn (MOBJIEMEHTHO MAaCCUB U UYKMCJIO) :

x + 5 # array([6, 7, 81])

X

** D # array([1, 4, 9], dtype=int32)
dyHKumm: absolute (nnm abs), exp, log, sqrt, TpuroHomeTpuueckue (sin, cos, tan, arcsin, arcos, arctan) v gp.

# OnpemejsigeM MaccwuB:
x = np.array([1l, 2, 4])
# BroumciadgemM QYHKLIN :

np.sqrt (x) # array([1., 1.41421356, 2.17)
np.sin (x) # array ([ 0.84147098, 0.90929743,
-0.7568025 1)

JNInHeiHan anrebpa

Onepaumn NMHENHOM anrebpbl — YMHOXKEHWE U Pa3/IOKEHNE MATPUL, BbIMMCIEHUE ONpesenunTenei u gpyrue
— BaXXHafA 4YacTb Ntoboi GBubanotekn gna paboTbl ¢ MaccmBamu. B oTanMumMe OT HEKOTOPbIX MAKETOB, Hanpumep
MATLAB, 8 NumPy npumeHeHuMe onepaTopa * K ABYM ABYMEPHbIM MacCUBaM BbIYUCIAET NO3NEMEHTHOE, a He
MaTpUyHOe npousseseHune. A Ana nepeMHoOKeHUa matpul, nmeetca GyHKuma dot:
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x = np.array([[1, 2], [3, 4]])
y = np.array([[5, -6], [-1, 711])
# YMHOXeHMEe MaTpuI:

z = np.dot(x, V)

¥ wim z = x.dot (y)

# z = [[ 3 8], [11 10711

Z=(1 2)_(5 —6)=(3 8)

3 4 -1 7 11 10/

B moayne numpy.linalg nmeetca cTaHAapTHbIM Habop anropuTMoB, B YaCTHOCTM, Pa3/IOKEHWE MaTpuL,
HaxoXAeHne 0bpaTHOM MaTPULbl U BblYMCEHNE ONpeaennTens.

A = np.array([[1, 2], [3, O]1)
# OBpaTHas MmaTpuua kK A:
B = np.linalg.inv (A)
# [[ 0. 0.33333333] [ 0.5 -0.16666667]1
# TpomsBermeHme MaTpuil, A * ATl = E:
np.dot (A, B) # [[1. 0.] [O0. 1.]]1
HekoTopble GyHKUMM M3 Moayns numpy.linalg
numpy.org/doc/stable/reference/routines.linalg. html?highlight=linalgi#imodule-numpy.linalg

DyHKIMS Onucanue
trace Brruncisier ciieqy MaTpulbl — CyMMY JUArOHaJIBHBIX 9JIEMEHTOB
det BrlunciiseT onpenenauTesb MaTpULLbl
eig Bpruncisier coOCTBEHHbIE 3HAUSHHUS] U COOCTBEHHBIE BEKTOPHI KBaAPATHON MaTPHIIBI
eigvals Brruncnsger coOCcTBEHHbIE 3HaYSHUS KBAAPAaTHON MaTpUIIBI
inv Brruncisier 00paTHyo MaTpHILy
norm Brlunciisier HopMy MaTpulbl WIA BEKTOPA
qr Brrancnser QR-paznoxenue
svd Brrunciser cunrynspHoe pasioxenue (SVD)
solve Pemaer nuneitnyto cucremy AX = b, rme A — kBajipaTHasi MaTpuia
Istsq Beruuncisiet peenne ypasHenus Y = Xb mo MeTony HaMMEHBIINX KBaPaTOB

CsogHble nokasaTtenu (reduce, accumulate)

Onepauuma reduce npumeHAeT onepaumio K 3n1emeHTaM MaccmMBa A0 TeX Mop, NMOKa He OCTAaHEeTCA TO/IbKO OAMH
pesynbTar:

X = np.array([1l, 2, 4])
np.add.reduce (x) # 7 =1+ 2 + 4
®PyHKUMA accumulate coxpaHAeT Bce NPOMENKYTOUHbIE pPe3y/bTaThbl:

np.multiply.accumulate (x)
# array ([1l, 2, 8], dtype = int32)

BHewHee NnpounsseneHne AByX BEKTOPOB

X = np.array([1l, 2, 4])
y = np.array ([0, 3, 7I)
# Tpomseemenue outher (Kaxmell C KaXIBM) :
np.multiply.outer (x, V)
array ([[ O, 3, 71,
[ 0, o6, 147,
[ 0, 12, 28]11)
# CymMMa BHemHSAd outher (KaxXOell C KaxXIbM) :
np.add.outer (x, vy)
array ([[ 1, 4, 81,
[ 2, 5, 9],
[ 4, 7, 1111)

ArpernpoBaHue: MUHUMYM, MaKCUMYM U Ap.
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NaN-6e3onacHan

®YHKUMA OnucaHue
BEpCUS

np.sum np.nansum BblumcnaeT cymmy 3/1eMeHTOB
np.prod np.nanprod BbluMciAeT NnponssBeaeHUe 31eMeHTOB
np.mean np.nanmean BbluncaAeT cpegHee 3HaYeHMUEe 31eMEHTOB
np.std np.nanstd BbluMcaAeT cTaHAaPTHOE OTKAOHEHNEe
np.var np.nanvar BblumcnaeT gucnepcuio
np.min np.nanmin BblumcnfaeT MMHMMaIbHOE 3HaYyeHue
np.max np.nanmax BbluMcaAeT MakcMmasibHOe 3HauyeHne
np.argmin np.nanargmin NHAEKC MUHMMaNbHOTO 3HaYeHUA
np.argmax np.nanargmax MHAEKC MAaKCMMaIbHOTO 3HaYeHun
np.median np.nanmedian BblumcnaeT megnaHy 3n1emMeHTOB

np.percentile

np.nanpercentile

BbluncnaeT KBAHTUAM 31€MEHTOB

np.any

CyLLecTBYHOT /I 3Ha4YeHuA true

np.all

Bce v anemeHTbl UMEIOT 3HaYeHue true

Mpuyem MOXKHO BbIUMCAATL A1A BCErO MHOTOMEPHOTO MacCcuBa 1 No OTAE/IbHbIM OCAM.

a = np.array([[1, 2], [3, 4]])
np.min (a) # 1 — BO BCEeM Maccube
np.min(a, axis = 0) # array([1, 2])
np.min(a, axis = 1) # array([1, 31])
np.mean (a) # 2.5
np.std(a) # 1.118033988749895
np.var (a) # 1.25
b = np.array([[1, 2], [3, np.nan]ll])
np.nanmin (b) # 1.0
TpaHcanpoBaHue

TpaHcanpoBaHue npeactaBaset coboit Habop NpPaBua NO NPUMEHEHNIO BUHAPHbBIX YHUBEPCAbHbIX GYHKLNIM

(C/'IO)KEHVIe, BblHUTAHNE, YMHOXXEHUE U T. LI,.) K MacCcCMBaM pPa3/IM4HOro pa3smepa.

a = np.array ([0, 1, 21)

b = np.array([5, 5, 5])

# MacCuBB OIOVMHAKOBOTO pPasMepa — IMO3JIEMEHTHO:
a+ b # [5 6 7]

# MacCuBE M CKaJIAp — K KAXIOMY 3JIEMEHTY :
a + 5 # [5 6 7]

# MacCCHBEL pas3HOM pPasMEepHOCTHM:
M = np.ones ((3, 3))

# ((r. 1. 1.1 [1. 1. 1.] [1. 1. 1.1]

print(a + M) # (1, 3) m (3, 3) - (3, 3):
# [[1. 2. 3.] [1. 2. 3.] [1. 2. 3.11

# MaACCHUBE pPas3HOM PABMEPHOCTMN:
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¢ = np.array ([0, 10, 20]).reshape(3,1)

# ¢ = [[ 0] [10] [20]] # BexTOp-cTObel
print(a + ¢) # (1, 3) m (3, 1) - (3, 3):
# [ O 1 2]

[10 11 12]
[20 21 22711
CpaBHeHMA, Macku 1 bynesa fIornka
https://numpy.org/doc/stable/reference/routines.logic.html
OnepaTtop JKBMBANEHTHAA yHMBEpPCaNbHasA QYHKLUA
== np.equal
I= np.not_equal
< np.less
<= np.less_equal
> np.greater
>= np.greater_equal
MNpumep.
np.random.seed (7)
X = np.random.randint (=100, 101, 5)
# x = [ 75 96 -75 -33 51]
x >0 # [ True True False False True]
x < 0 # [False False True True False]
abs(x) == 75 # [ True False True False False]
abs(x) != 75 # [False True False True True]

PaboTa c 6yneBbiMM MaccuBamm

Co3paHHble 6y]'|€BbI MaCCUBbl MOXXHO UCNOJIb30BaTb.

Mpumep.

# KOJIMUECTBO HEHYJIEBHIX 3JIeMeHTOB (= True) :

np.count nonzero(x > 0) # 3

# Cymma osinemenTtoB (True = 1, False = 0):

np.sum(x > 0) # 3

# EcTp su sjeMeHTE > 0:

np.any(x > 0) # True

# Bce sm siemMeHTH > 0:

np.all(x > 0) # False
MoHO 06beaMHATL HECKOIbKO YC/IOBUI C NOMOLLLbIO 6UTOBbLIX U ByieBbIX onepauuii.

Onepatop DKBMBAJIEHTHaA YHUBEpCanbHaa GyHKLMA

butoBble
& np.bitwise_and

| np.bitwise_or

A np.bitwise_xor
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~ np.bitwise_not

Jlornyeckune

logical_and, logical_or, logical_not, logical_xor

Ons nornmyeckmx sHayeHuit (True, False) oHn paboTatoT oANMHAKOBO.
Mpumep.

np.random.seed (7)
np.random.randint (=100, 101, 5)
x = [ 75 96 -75 =33 51]

[

np.random.randint (=100, 101, 5)
3 -8 85 42 -77]
Bce 3 omnepaTopa BEPHYT OIMHAKOBEM PEe3yJILTAT:
np.logical and(x > 0, y > 0)
np.bitwise and(x > 0, y > 0)
(x > 0) & (y > 0)
# array ([ True, False, False, False, False])

H= N FHE X

Takxke 6y]'|€BbI MaCCuBbl MOXXHO MUCNOJIb30BaTb KakK MHAOEKCbI:

np.random.seed (0)
x = np.random.randint (=10, 11, size = (3, 3))
# x=1[[ 2 5 -10]

[ =7 =7 =3]

[ -1 9 811

[ True True False]

[False False False]

[False True True]]

# BeiOpaTb TOJIBKO > (0 uUMcyla M3 MacCuBa X:
x[x > 0]

# Bo3BpamaeTcs OIHOMEPHEIM MaCCUB :

# [2 5 9 8]

Onepaumu and, or, not He paboTatoT ¢ maccuBamu numpy. Ans uncen 6utossle (bitwise) n nornyeckue (logical)

onepaunn oTanyaroTca

®yHKUMA where, BbI6op MO YCI0BUO
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where(condition], x, y]) — BO3BpaLLAET 3/IEMEHT MacCMBa X UM Y B 3aBUCMMOCTM OT YCI0BUS.,

a = np.arange(10) - 5

= [-5 -4 -3 -2 -1 01 2 3 4]

3aBUCVIMOCTNM OT YCJIOBUA BbI@MpaeM —a VJInMm a.
np.where(a < 0, -a, a)

=[54321012 3 4]

o I W

#
#
b
#

nonzero(a) — BO3BPALLAET MHAEKCHI HEHY/1EBbIX /IEMEHTOB.
x = np.array([[3, O, 0], [O, 4, Q0], [5, 6, O]1])
np.nonzero (x)
# (array ([0, 1, 2, 2], dtype = into4),
array ([0, 1, 0, 1], dtype = int64))

«MpuxoTamneaa» uHaekcauma (fancy indexing)
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https://numpy.org/doc/stable/reference/generated/numpy.logical_and.html#numpy.logical_and
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MNMoxoxa Ha yXe PacCMOTPEHHYKO NPOCTYHO MHAOEKCAUWKO, HO BMECTO CKa/IAPHbIX 3HauYeHui nepeaarTca
MaccuBbl UHOEKCOB.

np.random. seed (0)

X = np.random.randint (0, 50, size = 10)
# x = [44 47 0 3 3 39 9 19 21 36]

ind = [1, 5, 3]

x [1ind]

# [47 39 3]

dopma pesynbTaTa oTpaykaeT GopMy MacCMBOB MHAEKCOB, @ He GOPMY MHAEKCUMPYEMOTO Macc1Ba:

ind = np.array([[1, 51, [3, 9]1)
X [ind]

# [[47 391 [ 3 36]]

PaboTaeT 1 B Cly4ae MHOTOMEPHbIX MacCUBOB.

X = np.arange (12) .reshape ((3, 4))
# X =[[ 012 3]

[ 4 56 7]

[ 8 9 10 117]

# OnpemesgeM MHIEKCH:

row = np.array ([0, 1, 21])

col = np.array([2, 1, 31)

X[row, col] # Beibupaer X[0, 2] X[1, 1] X[2, 3]:
# [ 2 5 11]

MOXHO CMeLLMBaTb pPa3Hble MHAEKCbI MeXay COOOoN.

CopTupoBKa maccmMBoB

https://numpy.org/doc/stable/reference/routines.sort.html

B nakeTe ecTb cBoM 6o/1ee bbiCTpble METOAbl COPTUPOBKMU MaCCUBOB.
1) dyHKUMA BO3BpaLLLAET OTCOPTUPOBAHHYIO KOMUIO MaccuBa:

numpy.sort(a, axis = -1, kind = None, order = None)
2) MeToz maccrBa COPTUPYET MacCUB Ha MecTe:

ndarray.sort(axis = —1, kind = None, order = None)

MapameTpbl:
axis — BbIbop ocu (No ymonyaHuio nocnegHnn);
kind — meTopg, (‘quicksort’, ‘mergesort’, ‘heapsort’, ‘stable’);

order — MOXXHO NO HECKOJIbKMM MOMIAM.

x = np.array([2, 1, 4, 3, 5])

y = np.sort (x) # cosmaeM HOBLHIM MacCHUB
# yv = [1 2 3 4 5]

# nnum

x.sort () # copTupyeMm x

# x = [1 2 3 4 5]

Mprmep. Mo pasHbim ocam
X = np.random.randint (0, 10, (3, 3))
# X = [[5 0 3]

[3 7 9]

[3 5 2]]
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print (np.sort (X))

# vy print (np.sort (X, axis = 1))
# [[0 3 5]
[3 7 9]
[2 3 5]]
print (np.sort (X, axis = 0))
# [[3 0 2]
[3 5 3]
[5 7 91]

# CopTupyeT BCe DJIEMEHTH B CIMCKE:
print (np.sort (X, axis = None))
# [0 2 3 33557 9]
CoxpaHeHune maccuBa B dhann

https://numpy.org/doc/stable/reference/routines.io.html

CoxpaHuTb B dail MaccMB MOXKHO C MOMOLLbI0 meToaa save. CosgaeT dain co cneumanbHOW CTPYKTYPONH, B

KOTOPOM XpaHUTCA Pa3MepHOCTb MacCcMBa, TUM U CaMK aHHbIe.

import numpy as np

arr = np.random.randint (-5, 6, size=(2, 4))
# CoxpanHgeMm B daii:

np.save ('some array.npy', arr)

3arpysuTb 13 ¢aina Takor maccms 06paTHO B MPOrpamMmmy MOXKHO C MOMOLLbIO MmeToaa load:

vk wN R

# Barpyxaem m3 danya M CO3maeM MacCUB a:

a = np.load('some array.npy')
print (a)
# [[-3 -2 2 2]

[ 4 -4 1 311

3apaHus

CosaaHne ogHOMEPHbIX MacCUBOB (BEKTOPOB) U ABYMEPHbIX MaccMBoB (maTpuu)

Co3palite 2 BEKTOpPaA C NOMOLLbIO PYyHKLMK array.

Co3pgalite 2 BeKTOpa C NOMOLLbIO PpYyHKLMK arrange.
Co3pgalite 2 BeKkTOpa ¢ nomoLbio PpyHKLMMK linspace.
Co3paitTe 2 BeKTOpa ¢ nomoLbio GyHKUMKM random.
CospaitTe 2 BeKTOopa ¢ nomoubio ¢pyHKLUMK randint.

ATpubYTbl MacCMBOB, ONepaLumn c BeKTopamm

BblaaiiTe Ha 3KpaH MHPOPMaLMIO O CO34aHHOM Bbile maccuse: Tvn (dtype), pasmepHocTb (ndim, shape),
KOJIMYECTBO 3/1IEMEHTOB (size), itemsize, nbytes.

C nomMoLLb0 CPE30B BbIAENNTE HECKOIbKO 3/1IEMEHTOB B MaCCUBE M NOMEHANTE MX 3HAYEHMS.

HaitTn pesynbTatbl apudpmeTUyeckux onepauuin ana 2 MaccusBoB (MM uncaa u maccuea). Mcnonbayiite
onepauuun uan GyHKUMM numpy (T.e., Hanpumep, “+” nam “np.add”). Beiumcaute ewe nobble ase GyHKLMUM

OT MacCCMBOB.

10.
11.
12.
13.

Paccrosinue, HopMa u cKaJsipHOe NPOU3BeIeHIe
(onpeaesieHUs1 CM. B JIeKIIHU 10 ajredpe)
BbluMC/IMTE PACCTOAHMUE P MEXAY ABYMA BEKTOPAMM.
BbluMCIMTE PACcCTOAHME P, MEXAY ABYMA BEKTOPAMM.
BbIUMCINTE PACCTORHUE Do, MEXKAY ABYMSA BEKTOPAMM.
Bbluncaute Hopmy ||al|,; BekTopa.
Bbluncaute Hopmy ||a||, BekTopa.


https://numpy.org/doc/stable/reference/routines.io.html

14. Bbluncaute Hopmy ||a|| . BEKTOPA.
15. Bblumncnnte cKanapHoe npousseneHue Byx BEKTOPOB.

OmnpenesieHne MATPUIBI M ONlEPALMU ¢ MATPULAMH
16. Cospgaiite 2 maTpuubl OAMHAKOBOro pasmepa. HanTu pesynbTaTbl apudMeTUUECKMX onepaumnin ana 2

usgn

maTpuL,. Kpome NoafeMeHTHOro YMHOXKeHUA “*”, BbluMcanTe elle NnpomsBeaeHUe MaTpuL, onpeaensemoe
B anrebpe, c nomoubto GpyHKUMM “np.dot”.

17. Hainaute onpeaenntenb KBagpaTHOM MaTpuULbl.

18. Haiiante cobcTBEHHbIE 3HAYEHUA KBAAPATHON MaTpULLbI.

19. Haiiaute cobcTBEHHbIE 3HAYEHUA M COBCTBEHHbIE BEKTOPA KBaAPATHOM MATpULLbI.

20. HaiguTe 06paTHy0 MaTpuLy K KBaapaTHON maTpuLe.

21. HariguTe HopmMmy KBagpaTHOM MaTpULbI.

ArperupoBaHue

Onpeaenute NponsBo/bHbIN MaccuB. Halgute gna Hero cneaytowme BesIM4MHbl (MOXKHO No ogHOM U3
oceit UM AnA BCero MaccuBa):

22. Cymmy, cpegHee U MMHUMaNbHOe 3HaYeHuA.
23. lNMpownssegeHune, CTaH4APTHOE OTKAOHEHNE U MHAEKC MUHUMAIbHOTO 3HAYEeHUA.
24. CpegHee 3Ha4YeHMe, ANCNEPCUIO U MegnaHy.

CpaBHeHus1, MACKH U OyJieBa JIOTHMKA
Onpeaeanre Npou3BOJIbLHbIIN MacCHB.
25. HaliauTe KONMYeCTBO 3/1IEMEHTOB 13 NpOMeKyTKa [—5, 5].
26. OnpeaenuTe, ecTb N Cpeam ero 3IeMeHToB uncia 6onblime 100.
27. OnpenenuTe, BCE /I OHU NOJIOXKUTENBHbBIE.
28. BbibpaTb M3 MaccMBa BCe 3/IEMEHTbI U3 NpomMexKyTKa [0, 10].
3ameHUTb B MaccuBe BCce oTpuLaTesibHble 31emeHTbl Ha 0.

Kaxaomy cTyaeHTbl M3 obLlero crnucka 3agady npegsaraetca caenatb 4YacTb 3agad (MHAMBUAYaNbHasA
3a/la4a M3 Kaxaoro pasaena).

Kputepum oueHKn

[NA KaXkaoro 3a4aHuA yKasaHo MakCMmanbHoe Kosmyectso 6annos M (yuebHasa KapTa AMCUMNAUHDI).
CTyaeHTy BbICTaBAAETCA
M 6annos, ecnun 3agaHue BbINOJHEHO MOJIHOCTbIO U HE COAEPIKUT OLLMBOK,

0.75* M 6annos, ecnvM 3afaHue BbIMOJHEHO, HO AOMNYLIEHbl HETOYHOCTU, HAMPUMEP, BbIYUCAUTENBHOrO
XapaKkrepa,

05xM 6a}'II'IOB, eC/IM UMeTCA CyleCTBEHHbIE OUJVI6KM, HO O6LU,aFI cXema pelleHnAa npaBuibHa

0.25 * M 6annos, ecnu peleHune 6b110 HAYaTo, HO 3aZ.aHNE BbIMOJJHEHO /Wb YAaCTUYHO, CYLLECTBEHHbIE Warun
He caeNaHbl,

0 6a}'I}'IOB, €C/11 3a4aHne He BbINOJIHEHO.

[na Kaxkgoro 3agaHua YKa3blBa€TCA CPOK €ro BbiMNOJIHEHUA. Mo 20% OoT MaKcMMmabHOTo KoanyecTea 6annos
CHMMaEeTCA 3a KaXXAyto Heaento NPOCPOYKNA.

Mocne cyMmmmnpoBaHWA BCceX HabpaHHbIX H6annoB, OKPYrieHne NpomsBoaUTCA A0 6AMMKaNWero Leaoro Yncaa
(Hanpumep, 45.5 okpyrasertcs go 46, 45.25 okpyrasetcsa 4o 45).



