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HEJIN U 3AJTAYN OCBOEHUSA JTUCHUITJINHBI

Iesn 0cBOCHUS TUCIMIUIMHBI: U3yUYCHHUE I3bIKa MporpaMMupoBanus Python mis nanbHeiimero
UCIIONIb30BaHUsI B pa3paboTKe HAYYHBIX TMPUIOKCHHH, OPUEHTHPOBAHHBIX Ha OOpa0OTKY JaHHBIX.
[Ipuobperenre HaBBIKOB paboOTHI ¢ OnbIMoTeKamMu Python 06paboTku OONBIINX JAHHBIX.

3amaun:

— OcBoeHne 0a30BbIX KOHCTPYKIIMM U CHHTaKCHCA si3bIKa porpaMmMmupoBanus Python; nzydenue
OCHOBHBIX CTPYKTYp JIaHHBIX;

— Coznanue MONMHOLEHHON paboueil cpefbl HA KOMIIBIOTEPE Y4Yalllerocs, BKIIOYarolield B celst
Pa3NUYHBII HHCTPYMEHTAPHiL, Cpeay Ui pa3pabOoTKH U KOJUIEKIIMIO YCTAaHOBJICHHBIX MOIYIICH U
nporpamMm, HeoOXOIUMBIX JJIs yI0OHOH U 3P PEeKTUBHOM pabOTHI;

— IlpuoGperenne HaBBIKOB pabOTHI ¢ OubaoTexkamu Python 06paboTkn GONbIINX TaHHBIX.

MECTO JUCIUAIIVIMHBI B CTPYKTYPE OII BO

2.1. Yuebnas nucuurummHa «[luton mis ananusa gaHHbIx» (1 Kypc Maructpatypsl, 1 cemectp)
OTHOCHUTCSI K 00s3aTelhbHOW dYacTH OJIOKa JTUCIHHUIUIMH (MOJyJeH) U sBIsSETCS 00s3aTenbHOU
UCLIUIIITUHOH.

2.2. lng w3ydeHUs] JaHHOW Y4eOHOU MUCIMILTUHBI HEOOXOJMMBI 3HAHUS, YMCHUS U HABBIKH,
dbopMupyeMble TUCHUIUIMHAMU M3y4aeMble B OakanaBpuate (Kypchbl IpOrpaMMUpPOBAHUs, YHCICHHBIC
METO/Ibl, Oa3bl JaHHBIX).

2.3. IlepeueHp mocnenyrOMMX Y4YeOHBIX AUCHUUIUIMH, AJIS KOTOPBIX HEOOXOIUMBI 3HAHUA,
YMEHHSI ¥ HaBBIKH, (OpMUpYyEMbIe NaHHOW y4eOHOW MUCIUTUTMHON: «OCHOBBI HEHPOHHBIX CETE»,
«HayuHo-uccnenoBarenbCkuii  ceMuHapy, «VHTEJUIEKTyalbHBI aHamu3 OONbIIUX  JAHHBIX»,
«[IpuknanHoe MamuHHOE O0y4YeHWe». 3HAHMUS U HABBIKHM, IMOJYYEHHBIE B XOJC M3yYEHHUS TAaHHOMN
JUCHUIUTMHBL, MOTYT HCIOJB30BaThCS M  pelieHuss Npo(ecCHOHANbHBIX 3aJa4 B HAay4YHO-
HCCIIE0BATENIbCKOM, HAYYHO-TIPOU3BOJICTBEHHON U TPOCKTHOM JIEATEbHOCTH.



TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSA AUCHUITJINHBI

[Tpouiecc w3y4eHHs] AUCUUIUIMHBI HAMpaBICH HAa (OPMUPOBAHUE SIEMEHTOB CIEAYIOUINX
komnereHmii B cootrBeTrcTBUM ¢ ®PI'OC BO m OIl BO no naHHOMYy HampaBJIEHHIO MOJATOTOBKH
(cnenuanbHOCTH):

IlepeyeHb MIAHUPYEMBIX Pe3yJILTATOB 00YUYeHHUs MO TUCIHILINHE,
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOeHHS 00pa30BaTeIbHOM MPOrPaMMBbI:

ocsoenust OII)

HIugp u
dopmympoBK
a Nuaukaropsbl JJieMeHThI KOMIIETEHU M, (popMHUpyeMble
KOMIeTeHUMi KOMIIeTeH Uil JUCIUILTHHON
(pe3ynbTaThl

Oowenpogpeccuonanvnvie komnemenyuu (OIIK)

HBIC TCXHOJIOTUU
JUISL pELICHUST
3a7a4 B 00J1acTH

TpeOoBaHMi WHGOPMAITMOHHON
0€e3011aCHOCTH

OIIK-4. OIlK-4.1. Ucnomezyer u | 3nanusa: 3HACT  CYIICCTBYIOIIME  WH(OPMAIMOHHO-
Crnocoben KOMOWHHPYET CYIIECTBYIOIE | KOMMYHHKAIMOHHbIE ~ TEXHOJIOTMH Ui PELICHUS
KOMOMHHPOBATH | MH()OPMAIMOHHO- MOCTAaBIICHHBIX 3371ad B 00JMacTH TMpod)eCCHOHAIBHOM
M aJanTHPOBAaTh | KOMMYHUKAIMOHHBIC JISATEIIBHOCTH ¢ Y4eToM TpeOoBaHWK HH(pOPMAIMOHHOM
CYIIECTBYIOIIME | TEXHOJNOTUHM [UIi  pPEUIeHUs | 0e30MacHOCTH

MHQOPMALMOHH | MOCTABIECHHBIX  3ama4 B | YmeHua: YMeeT UCIONB30BaTh U KOMOMHUPOBATH

0- obmactn  TPO(ECCHOHATBHOM | CYIIECTBYIOIIME HH(DOPMAIOHHO-KOMMYHHKAIIFIOHHBIE
KOMMYHUKAIIUOH | ACATCIIbHOCTH Cc Y4€TOM | TEXHOJIOTHHU JJId PCIICHUSA IMOCTABJICHHBIX 3a/1a4 B

o0acTu podecCHOHATTEHOM ISSTENTBHOCTH C YUETOM
TpeOoBaHwii HHPOPMAIIMOHHON 0€30NTaCHOCTH
Hagviku: VIMeeT HaBbIKM NMPUMEHEHUS CYILECTBYIOLIUX

TEXHOJIOTHH JIJISl PEIICHHUS
3a7a4 B 00J1acTH

npogeccuoHanb HMHPOPMAIOHHO-KOMMYHHUKAIIMOHHBIX ~ TEXHOJIOTHH IS
HOH pemieHuss  TOCTaBJICHHBIX  3a7ad B O0JacTH
JeSITETEHOCTH C MPOECCHOHAIPHON JIESTETIFHOCTH C  Y4eTOM TpeOOBaHMiA
Y4ETOM “H(OPMAITMOHHOM 0€30MacHO

TpeboBaHUi OIIK-4.2. Agantupyet 3unanusa: 3HaeT CylECTBYOLIHE HH(POPMAIOHHO-
MH(OPMALMOHH | CYIIECTBYIOIIHE KOMMYHUKAIIOHHBIE TEXHOJIOTHH ISl PELICHHS 33/1a9 B
oM HUHPOPMAIMOHHO- o0acTy npohecCHOHATIEHOM ESITeNTEHOCTH

0e30macHOCTH KOMMYHHUKAIIMOHHBIC Ymenusa: Yveet agantupoBats CyIIeCTBYIOIIHE

HUHPOPMALMOHHO-KOMMYHHUKAIMOHHBIE TEXHOJIOTHH JJIS
peueHus 3aaa4 B 001acTH NpodeCCHOHATTEHOM

POQECCHOHAITBHOM JICSTEIIBHOCTH
JeSITEITBHOCTH Haegviku: MMeer  HaBBIKM  aJalTHPOBaHUS
CYILECTBYIOLINX MH(DOPMAIIMOHHO-KOMMYHHKAIMOHHBIX
TEXHOJOTHIl  JUIi  pemieHWs 3aga4 B 00JacTu
PO(ECCHOHAIBHOM IS TEILHOCTH
Ilpogheccuonanvnvie komnemenyuu (I1K)

[1K-2. Ciocoben

TpeOyeMbIX

I1K-2.1. Beioupaer u

[IK-2.1. 3-1. 3HaeT ocHOBHBIE KpuTepHH 3H(HEKTUBHOCTH

BBIOMpATH, pa3pabaThIBaeT IporpaMMHbIE | U KayecTBa (yHKIIMOHUPOBAHHUS CUCTEMBI
pa3pabaTeiBaTh | KOMIIOHEHTBI CHCTEM HCKYCCTBEHHOT'O MHTEIUIEKTAa: TOYHOCTb, PEJICBAHTHOCTb,
1 TIPOBOJIUTH MCKYCCTBEHHOT'O MHTEIJIEKTa | JOCTOBEPHOCTb, LEJIOCTHOCTh, OBICTPOTa PELICHUS
JKCIIEPUMEHTAb 3a1ad, HaJIeKHOCTh, 3aIUIIEHHOCTh
HYIO IPOBEPKY (YHKIMOHUPOBAaHUS CUCTEM HCKYCCTBEHHOTO
paboTocmocoOHO WHTEIJICKTa

CTH [IK-2.1. 3-2. 3Haer MeTONbl, SA3BIKM M IPOTPaMMHBIC
MPOTPaMMHBIX cpeacTBa pa3pabOTKH MPOTPaMMHBIX  KOMITOHEHTOB
KOMITOHEHTOB CHCTEM HUCKYCCTBEHHOI'O MHTEIIJIEKTA

CUCTEM [IK-2.1. Y-1. YMeeT BbIOUpaTh, a1aTHPOBATH,
HCKYCCTBEHHOTO pa3pabaTeIBaTh U HHTETPUPOBATH MMPOTPAMMHBIE
MHTEIJIEKTA 110 KOMITOHEHTBI CUCTEM HCKYCCTBEHHOTO MHTEJIIEKTA C
00€eCreyeHUIo YYETOM OCHOBHBIX KpUTEpHEB 3P PEeKTUBHOCTH U

KadecTBa (PyHKIIMOHUPOBAHMS




KPHUTCPHUCB
3¢ (HEeKTUBHOCTH
U KayecTBa
(YHKIHOHUPOBa
HUS

[IK-2.2. IIpoBogut
IKCIIEPUMEHTAITBHYIO
MPOBEPKY
PpaboTOCTIOCOOHOCTH CHCTEM
MCKYCCTBCHHOT'O MHTEIIJICKTa

IIK-2.2. 3-1. 3Haer MeTOmbl IIOCTAHOBKH 3ajad4,
MIPOBEACHIS U aHAIIM3a TECTOBBIX U DKCIIEPHUMEHTATEHBIX
HCITBITAaHUH paboTocrocoOHOCTH crucTeM
HCKYCCTBCHHOT'O MHTEIIICKTA

[IK-2.2. ¥-1. YMeeT cTaBUTh 33J]a4H U IPOBOIUTH
TECTOBBIC M DKCIIEPUMEHTATBHBIC HCITHITAHMS
PaboTOCTIOCOOHOCTH CUCTEM UCKYCCTBEHHOTO
VHTEIIJICKTa aHATM3UPOBATh PE3yJIbTaThl K BHOCUTH
H3MEHEHMS




COIAEPKAHHUE U CTPYKTYPA JUCHUIIVINHBI

TpynoeMKOCTh JUCHUIUIMHBI COCTABJISAET 5 3aueTHbIX eqnuHul, 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

Bunpl yueOHOI pabOThL, BKIItOUas
CaMOCTOSITENIbHYIO paboTy
00y4aromuxcst U TPYA0EMKOCTh o
(B uacax) OpPMBI TEKYIIIETO
KOHTPOJISt
o KonrtakTtHas padota
= = yCIeBaeMOCTH
Ne 3 npernojaBaTens S
Pasnen nuciuIuIinHbl/ TEMBI S = dopma
/11 = ¢ 00yJarOIUMUCS = .
O S = IPOMEKYTOUHOM
CemuHap =)
aGonar 38 aTTecTaluu (no
KA
Jlexm ckue p 5 & cemecmpam)
" (npakTu- | OpHBIE S
YECKHE | 3aHSTHUS S
3aHSITHSI)
Paspnen 1. BBenenue B si3bIk nporpammuposanus Python, Brimonnenune
1 | MPOCTbIE BCTPOEHHbIE THIILI (ueJsblii, BeliecTBeHHBbIId, 1 3 11 45 1a00paTOPHBIX
JIOTUYECKHIi), ynpaBjsiionie KOHCTPYKIHUH A3bIKA (YCJI0BHbIE paboT, KOHTPOJIbHAS
0nepaTopbl, HMKJIbI, PYHKIHN) pabota
Brinonnenue
Pa3nes 2. BcrpoeHHbIe CTPYKTYPBI JAHHBIX (CTPOKH, CIIMCKH,
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
U BU3YaJM3aLHM JAHHBIX
pabot
Hroro yacos 10 32 134




4.2 Ilnan BHeayIMTOPHOI CAMOCTOSITEJIbHOM PAa00ThI 00y4alONIUXCS MO TUCHHUIIHHE

CamocrosTenpHast paboTta 00ydaromuxcs VYuebHo-
C 0 METOANYECKOE
eme €HOYHOE
Ha3zBanue paznena, TeMbl o 3aTpaTsl B oOecrieueHue
cTp ’ Bupg caMocTosTenbHOU Cpoxkn CPEICTBO .
BpEMEHU CaMOCTOSATEIbHON
paboThI BBITIOJTHEHHUS
(gac.) paboTsI
Paznien 1. BBenenue B A3bIK TPOrpaMMHUPOBaHUS
1 Python, mpocTsie BCTpoeHHBIE THITBI (TIEITBIA, Nzydenne yuebHOI 45 IIpoBepka
BEIICCTBCHHBIN, IOTHYECKHI ), YIIPABISIOINE JUTEPaTypPhl, BEITIOTHEHHE 6 Henenb BBITTOJIHEHHBIX
KOHCTPYKIHH sI3bIKa (YCIIOBHBIE OTIEPATOPHI, nabopaTtopHeIx paboT 3aaHui
ITUKJIIBI, QYHKIIAN). Matepuransl TeKInH,
Pasnen 2. BctpoeHHBIE CTPYKTYpBI JAHHBIX N €KOMEH/IOBaHHasi
1 |(cr HOKI/I crmcin KO TC)KIE yMH}c,)I:KefTBa CJIOBapH) Wsyaenue yacoHo# 45 Hposepia : .
DOXH, » KOp ’ ’ PH)- JIUTEPATYPHI, BBIIIOJHEHUE 6 Henenb BBMONHeHHEX | YUCOHAA MHMTEpaTypa
CTpoKu, KOAUPOBKH, PETYIISIPHBIE BHIPAKCHUSI. .
. J1a00pPaTOPHBIX  PaboT 3aJlaHui
TekcToBble U ABOMYHBIC (hailIbl.
W3zyuyenne yueOHOI [Iposepka
1 |Pasgen 3. Bubnuoreku s3pika Python s Hay4HBIX y ya 44 PoBep
JUTEPATypPHl, BEITIOIHEHHE 6 Henenb BBITTOJTHEHHBIX
pacyeToB U BU3yaIM3aLUHU JaHHbBIX .
ab0paToOpHBIX padoT 3aJlaHui
. 134
O01mas TpyI0eMKOCTh CAaMOCTOATEBHON pabOTHI IO AUCIUTUIHHE (Yac)
Broker BpeMeHN caMOCTOATENEHON paOOThI, TPEAyCMOTPEHHBIH YUeOHBIM TUIAHOM JUTSL TAHHOM 134

JUCITUTUINHEI (Jac)




4.3 Cogepxanmne yueOHOro maTepuaJja

Paznen 1. BBegenue B si3bik nmporpammupoBanusi Python, npocTble BcTpoeHHbIE THIBI
(mesblid, BelECTBEHHbIH, JOTHYECKHil), YNPABJIAKIIHE KOHCTPYKUMH $3bIKAa (YCJOBHbIE
onepaTopbl, HMKJIbI, pyHKIHHN). KitoueBbie cioBa, naeHTHdGuKaropsl. Berpoennsie Tumbl. Onepanuu.
Junamuueckas tunusanus. Jlorndeckue BbIpa)keHUsl, pAaBEHCTBO M UIEHTUYHOCTh 00BbeKTOB. Tabnuia
MPUOPUTETOB BBIYMCICHUSI omepaTtopoB. CTpykTypa mporpammsbl. Llenble W BelieCTBEHHBIE 4YHCIA,
JIOTUYECKHUE 3HAUCHHUA. Y CIIOBHBIN oneparop U yciaoBHoe BblpaxkeHue. Lukibl for u while, mpumepst
CTaHJApTHBIX anropuTMoB. OrmpenerneHue © BbI3OB (yHKIMHA, HHCTpYKIus return. Ilepenaua
MapaMeTpoB: MO3UIMOHHBIN CIIOCO0 M mepenada Mo KoYy, 3HaueHus mo ymomuyaHuio. [lepemaua
napameTpoB (M3MEHsieMble U Hen3MeHseMbIe). JIoKaabHbIe U TTI00aIbHBIEC TIEPEMEHHBIE.

Pazgen 2. BerpoeHHble CTPYKTYPbI JaHHBIX (CTPOKH, CIMCKH, KOPTEKH, MHOKeCTBA,
cioBapu). CTPOKH, KOAMPOBKH, peryJisipHble Bbipa:keHHs. TekcToBble M IBOMYHBbIE (ailjbl.
Crpok# (str): TuTepalsl, SKpaHUPOBaHHBIE MocenoBaTeIbHOCTH. Cpe3sl cTpok. Oneparuu. CTpoKoBbIe
metoibl. DopmarupoBanue cTpok. Koprexu (tuple). Crmcku (list). Cpesbl CHUCKOB, M3MEHEHUE JTAHHBIX
¢ momo1kko cpe3o. Onepaunu, HHCTpYKIUs del, metozs! cniuckoB. Berpoennsie pyHk-1iuu. Ciucku u
uuki for. I'eneparopsl cnuckoB. KonumpoBaHue CHHCKOB, Tpu Buaa Komwuid. lcnosb3oBaHue
Mocie0BaTeNbHOCTEH (KOPTEeXKEH, CIHCKOB, CTPOK) COBMECTHO ¢ ¢yHKIusMu. Mcmonb3oBaHue
3BE3/I0YKH B (QYHKIUAX. ANTOpUTMBI. JIMHeWHb mouck. [Iorck B yrmopsI0YeHHOM CIHCKE, MOIYIb
bisect. CoptupoBka, metos sort. COpTUPOBKH OOMEHOM, BBIOOPOM, BKIIOUEHUSMHU. DPPEKTUBHBIC
METOABI COPTHPOBKHU. J[BymepHBbIe criucku. MHoxecTBa (set). CinoBapu (dict). Onepanuu ¥ METOABI
cioBapeil. ['eneparopsl ciioBapeii. Mcons3oBanue cioBapeit cOBMeCTHO ¢ QyHKIUAMU U **. OyHKINUN
(mponomxenue). Umst pynkmn xak nepemenHas. [Ipumeps! (QyHKIHS B Ka4ecTBE MapaMeTpa Jpyroi
¢bynkun). lambda-Beipaskenue (anonumHas ¢ynkius). Uteparopel. Co3nanue GyHKIMI-TreHepaTopoB
(¢ yield). Cozmanme BbIpaxeHuii-reHepaTopoB. Mcmonb3oBanue wurepatopoB. CumBonbl. Komsr
cuMBOJIOB. [loHsTHe KOomupoBKH. OmHOOaNTOBBIE KOAMPOBKU. JIByxOaiiToBbIe KOaMpoBKH, Unicode.
Perynsipubie BoipakeHus, Moayiib re B Python. Co3nanue, otkpeitue daiino. Kiaccudukanms gaiiion
[0 TUIY KOMIIOHEHT U 10 cnoco0y noctyna. OcHOBHBIE omnepanuu npu padore ¢ daitnamu. CrocoOb
OTKPBITHS (haiIoB, pa3anuus Mexay HUMU. TekcroBsie (aitnel. J[Bonunsie daiinbl. [TocnenoBarenbHbIH
U mpsMoil noctym K daitny. Menemxep kontekcra with / as. ATpubyTthl 00bekTOB (aiinoB. Moynb
Pickle. PaGoTa ¢ aitnoBoit cucteMoii.

Pa3nen 3. bubdiamorexu si3pika Python 1y1s HAyYHBIX pacyeToB M BU3YAJIU3aIlUM JAHHBIX

SI3wik Python asis HaywHo# nesitenbHOCTH. JucTprbyTis Anaconda, Bkiirodaronimii OH0IMoTeKn
pabotsl ¢ manabiMu. Cpena Jupyter Notebook. ITaker mist BeIONHEHUS] Hay4HBIX pacueroB NUmMPy.
bubimoTteka BBIMONHEHUS CUMBOJIBHBIX BhIYHCIeHH SYMPY. bubnuoreka st 00paboTKu U aHANM3a
nanubix Pandas. bubnunoreka Busyanusamnuu ganabix Matplotlib.

OBPA3OBATEJIBHBIE TEXHOJIOI'MU

[Ipu mpoBeneHMu JeKUMA M JAOOPAaTOPHBIX  3aHATUH  HCHOJB3YIOTCS — CIEIYIOLIHE
o0Opa3oBareNbHbIE TEXHOJIOTHU:

— MYJIbTUMEIUHHBIE JEKIINU

— 3JIEKTPOHHBIE (POPMBI KOHTPOJIS

VYuebHbllt  mpomecc  Oa3upyercss Ha  KOHUENIMH  KOMIIETEHTHOCTHOTO  OOy4YeHMH,
OPUEHTHUPOBAHHOTO Ha ()OPMHUPOBAHME KOHKPETHOTO IMEpeyHs NMPOQPEeCcCCHOHANbHBIX KOMIETEHLIUH,
aKTyaJIM3alldio TMOJy4yaeMbIX TEOPETUYECKUX 3HaHWW. Pa3BepThiBaHME KOMIIETEHTHOCTHOM MOEIH
oOyueHusi mpezrnoaraeT MUPOKoe MPUMEHEHHEe NHHOBALMOHHBIX CIHOCOO0B OpraHu3aluyd y4eOHOro
mporecca, B T.4. INPUMEHEHHE METO/Ja MPOEKTHOrOo OOy4YeHHs, TEXHOJIOTUH YIpaBIsSeMOro
CaMOCTOSITENILHOTO OOy4YeHUS B TOM uHucie OalsIbHO-PEHTHHIOBOM CHCTEMBI, a TakK)Ke BHEIpPEHUE
CHCTEMbI OHJIAMH-TIOJIEP’KKU BHEAYAUTOPHOU pabOThI CTYJECHTOB.

JucuumnimHa MOXeT ObITh pealn30BaHa YaCTUYHO WM MOJHOCTHIO ¢ ucnosib3oBanueMm JNOC
Vuusepcurera (30 u JIOT). AyautopHble 3aHATHS U Jpyrue (OpMbl KOHTAKTHOW paboThI
00y4aIoIINXCs C MPEoIaBaTesieM MOTYT IPOBOIUTHCS C UCTONIb30BaHKeM matdopm Microsoft Teams,
ZOOM, Skype, MOODLE u ap., B ToM 4ncIie, B pe)KHME OHJIAWH-JICKIIUN ¥ OHJIAIH- CEMUHAPOB



OLHEHOYHBIE CPEJACTBA JJIdd TEKYIHIETI'O KOHTPOJISA "1
MMPOMEXYTOUYHOMN ATTECTAIIUA

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

odopmisercs B BUJE MPUIIOKEHHS K pabouelt mporpaMmme JTUCIUIUIUHEIL.

YYEBHO-METONYECKOE OBECIIEYEHUE JUCHUIIVINHBI

7.1. OcHoBHasI JUTEpaTypa.

1. {[evarnsiii pecypc} Ulemynpko, Bukropus MuxaiinoBHa. OCHOBBI HpPOTrpaMMHUpPOBaHHUS Ha
si3bIKe BBICOKOTO YpoBHsI Python [Tekct]: yue6Hoe mocobue / B. M. Illenynpko ; MuHHUCTEpPCTBO
obpazoBanust u Hayku Poccuiickoii @enepauuu, PenepanbHOE TrOCyJapCTBEHHOE aBTOHOMHOE
oOpasoBaresbHOE YUYpEKIEeHHUE BhICIIEro oOpa3oBaHus "FOxHBIN (enepanbHBIA YHUBEPCUTET",
NnxenepHo-TexHOJIOTrU4ecKast akaaemus - Pocros-na-/lony: U3narensctBo KOxHOTO (henepanbHOTO
yHuBepcuteta, 2017. - 146 c. Kon-o: 5 (2017)

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

3. [Dnektponubiii pecypc biblioclub:  http://biblioclub.ru/index.php?page=book&id=83142]
Honros, A.M. AnroputMusanus MPHKIAIHBIX 3a71a4: yueOHoe nocodue / A.W. Jlonros. - Mocksa:
®munTa, 2011. - 136 c.

7.2. lonotHUTEILHAS JIUTEpPaTypa.

1.

[DnekTponnbiii  pecypc  biblioclub:  http://biblioclub.ru/index.php?page=book&id=362986]
MonenupoBanue cuctem: [loaxoasr u meroasl: yueOHoe nocooue / B.H. Bonkosa, I'.B. I'openosa,
B.H. Ko3noB u gap.; MunucrepctBo oOpa3oBanus W Hayku Poccuiickoit ®enepamnmn, CaHKT-
IlerepOyprckuil  rocymapcTBeHHbIN nosmTexHUueckuil yHusepcureT. - Cankr-IlerepOypr:
W3narensctBo [lonutexunyeckoro ynusepcurera, 2013. - 568 c. (pecypc noctynen ao 05.02.2021)
{ITeuaTnslit pecypc} Ilnac, Ixelik Banaep. Python nist cinoxsbix 3agay [Tekcrt]: Hayka o TaHHBIX U
MammHHoe oOyuenue : [16+] / Ix. Banaep Ilnac ; [mepeBoa ¢ anrmuiickoro U. IanpTtH] - Cankr-
[TerepOypr [u ap.]: [Turep, 2018. - 572, [2] c. Kon-Bo: 1 (2018)

[OnexkTponnbiii  pecypc  biblioclub:  http://biblioclub.ru/index.php?page=book&id=480500]
XKykosckuit O. U. UnpopmaoHHbIE TEXHOJIOTUU M aHAU3 JaHHBIX: yueOHoe mocobue / O.M.
Kyxosckuit - Tomck: O1p 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
rocyJapcTBeHHbIN yHuBepcuteT, 2014. - 138 c. (pecypc nocrynen a0 15.10.2022)

7.3. CiucoK aBTOPCKUX METOAUYECKUX Pa3padoToK.

7.4. llepuoanyeckue U3AaHus (npu HeoOX00UMOCMU)

[Iepnonnueckue n3aHus pEKOMEHYIOTCS HAYYHBIM PYKOBOJIUTEIIEM IO BhINOJHEHNIO BKP.

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

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

7.6. IIporpammHoe 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 OBECIIEYHEHUE JUCIHUITIJIMHBI

8.1. YueOHo-1a00paTopHOE 000py10BaHHE
[Tpu npoBeieHNH JUCIUIUIMHBI YYaIuecs TOJHKHbI ObITh 00eCTICUEHBI:

1. JleknmoHHOW aymUTOpHEH C MYJbTHUMEIUMHBIM IPE3CHTAIIMOHHBIM OOOPYIOBAaHUEM IS
JEMOHCTPALIMH MPE3EHTAIMN U WILTIOCTPATUBHOI'O MaTepuaa.

2. Aynutopueil s 1abopaTOpHBIX 3aHITHUH C annapaTHBIMU M IPOrPaMMHBIMU CPEJCTBaMH B
COOTBETCTBHUH C peaTu3yeMoil yueOHON TeMaTHKOM.

8.2. IlporpamMMHBbIe CpeAcTBa
Microsoft Windows, Microsoft Office, Windows CAL's - Jlorosop 232.02.02.03-16/60 ot
10.08.2018 r., ¢ 10.08.2018 r. mo 10.08.2019 r.; ToroBop Ne232.02.02.03-16/46 ot 30.08.2019 r., ¢

31.07.2019 r. mo 30.07.2020 r.; I'ocymapcrBennsiii kontpakt Ne SC-P/5679-01/07 ot 04.12.2007 r., ¢
21.12.2007 r. (cpok ucnonn3zoBanus 110 HeorpanuieH)

Cpena nporpammupoBanus Python.

MeToanuyeckue yKa3aHus A5 00yYAKOIINXCS
10 OCBOCHUIO IV CIUIIINHBI

MeTtoauueckue YKa3aHus MPUBCCHEBL B yqe6Hbe HOCO6I/I${X, ICPCUUCIICHHBIX B pa3/icjic VII.

YUYEBHAS KAPTA INCHUIIJIMHBI

ITuToH Ayt aHAIM3A JAHHBIX

TpynoemkocTs: 5 3au.e.

dopMa IIPOMEKYTOUYHON aTTECTALMU: 3a4ET



Kypce 1,

cemectp 1

Kon u nHanmmeHoBaHuWe HampaBieHHS moarotoBku (creruanbHocTH): 01.04.02 «[IpukiagHas MaremaTHkKa U
nHPOpPMATHKA

MaFI/ICTepCKaH nporpamMma: ((I/ICKyCCTBeHHBIP'I HWHTCJIJICKT: MaTEMAaTUYCCKUEC MOJICJIN U IIPUKIIA/THBIC PCILICHUS

Ne Buabl KOHTPOIbHbLIX MeponpuUATUii TeKyLuniA KOHTPONb Py6e)XHbI KOHTPONb
Paspen 1. BeegeHue B A3bIK 23 10
nporpammuposaHua Python, npoctble
BCTPOEHHbIE TUMbI (LeNblii, BELLECTBEHHbIN,
NIOTUYECKUIA), yNpaBAAtowMe KOHCTPYKLUK
A3blKa (YCNOBHble ONepaTopsbl, UKL,
dYHKUMN).
1. MoceleHne nekuni 3
2. | JJaboparopHbie pabOTHI 20
3. KoHTposibHas paboTa 10
Paspen 2. BctpoeHHble CTPYKTYPbI AaHHbIX 23 10
(CTPOKM, CMUCKK, KOPTEXKM, MHOXKECTBA,
cnosapu). CTPOKK, KOAMPOBKM, perynapHble
BblparkeHMA. TEKCTOBbIE N ABOUYHbIE danbl.
1. MoceleHmne nekuni 3
2. | JJabopaTopHbie pabOThI 20
3. KoHTposbHana paboTa 10
Pasgen 3. bubnaunoteku asbika Python ana 34
HAY4YHbIX Pac4eToB M BU3yann3aunm AaHHbIX
1. MoceleHne nekuni 4
2. | JJaGoparopHbie pabOThI 30
Bcero 80 20
urtToro 100
MNpenogasaTens A.lN. Menexos
IIpunoxxenue

K paboueii mporpamMme

(Moyo)

MuHucTepCTBO HAyKH U BhICIIEro oopa3oBaHusi Poccuiickoit @enepanuu



denepanbHOE rOCYIAPCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUPEKIEHUE BBICIIETO

ob6pazoBanus «PoCTOBCKMI TOCyAapCTBEHHBIN SKOHOMUYecKui yHuBepcuteT (PUHX)»
®DakynbTET KOMIBIOTEPHBIX TEXHOJIOTHHI U 3aITUTHI HHPOpMaIuu
Kadenpa pynnameHTansHON U NPUKIATHON MaTEMaTUKH

®OHJA ONEHOYHBIX CPEACTB

IO ANCHUIIVIMHE (MOAYJIIO) / ITPAKTHUKE

[INUTOH JJIAA AHAJIM3A JAHHBIX

Hamnpapnenue moaAroToBKy / CieUaibHOCTb

01.04.02 «IIpuknagnas mareMaTuka U HHPOPMATUKA

Poctos-Ha-/lony, 2022

NEPEYEHb KOMMNETEHUWIA, ®OPMWUPYEMbIX AUCLUNIUHON

«lMnTOH ANnA aHanmn3a AaHHbIX»



Koa

dopmMyMPOBKa KOMMNETEHL MM

KOoMneTeHuun
1 2

nK MPO®ECCUOHA/TbHbIE KOMNETEHLNN

MK-2 CriocoOeH BBIOMpaTh, pa3padaTbiBaTh U MIPOBOAUTE IKCIIEPUMEHTAIHLHYIO TPOBEPKY
paboTOCTIOCOOHOCTH MPOrPAMMHBIX KOMIIOHEHTOB CUCTEM HCKYCCTBEHHOTO
VHTEIJIEKTA 10 00ecTeueHnto TpedyeMbIx KpuTepreB 3P (EeKTUBHOCTH 1 KauecTBa
(YyHKITOHUPOBAHUS

OnK OBLWENPOPECCUOHANIbHbIE KOMNETEHLUN

OnK-4 CriocobeH KOMOMHHMPOBATH U aJIalITUPOBATh CYIIECTBYIONUE HHOOPMAIIMOHHO-

KOMMYHHKAIIMOHHBIE TEXHOJIOTHH IS PEIICHUS 3a/1a4 B 00JIaCTH MPo(dhecCHOHATBHOMN
JESATSILHOCTH C YY€TOM TpeOOBaHMI HH(POPMAIIMOHHON 0€30MaCHOCTH

MACNOPT ®OHAA OLEHOYHbIX CPEACTB NO ANCUMNINHE

«MUTOH ANA aHanU3a AaHHbIX»

Ne KoHmponupyemeoie pasdesnel Koo HaumenoBanue
n/n | ducyunauHs* KOHmMposnupyemoti | OUeHOYHO20
* %
KomnemeHyuu cpedcmea

1. Pasnea 1. BBegenue B 3bIK OnkK-4.1 JlaGoparopHbie paboTHI,
nporpammupoBanusi Python, npocreie KOHTpOJIbHAs paboTa
BCTPOEHHbIE THIIbI (L eJIbI,

BellleCTBEHHbIH, JJOTHYeCKUi),
ynpagJsiloliMe KOHCTPYKIHHU A3bIKA
(yc/10BHBIE OIEPATOPBHI, HUKJIbI,
byaxuun)

2. Pasnes 2. BctpoeHHBIE CTPYKTYPBI OnK-4.2 JlaGoparopHbie paboThI,
JAHHBIX (CTPOKH, CIIMCKH, KOPTEXKH, KOHTpOJIbHAs paboTa
MHOKeCTBA, cioBapu). CTpokwu,

KOIUPOBKH, PeryJisipHble BbIPaKeHU .
TekcToBbIC U ABOMYHBIE (hailibl

3. Pa3znen 3. Bubsimoreku s3pika Python MK-2 JlaGoparopHble  paboOTHI
JJIS1 HAYYHBIX PACYeTOB H BU3yaIN3aluu
JAAHHBIX

* HaumeHoeaHue pasdena yKassieaemca 8 coomeemcmeuu ¢ paboueli npoepammodi OucyunauHel.

**HaumeHosaHUe oyeHOYHOo20 cpedCcmea yKasslieaemcs 8 coomeemcmaeuu ¢ y4ebHoli Kapmoli ducyunauHsl.

KOMMEKT 3AAAHUM ANA 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

3anuLuunTe 3TU BbiPaXKeHMA, U B KAKOM NOPAAKe BbINOAHAKTCA ONepaLmm B HAX: CBEPXY Hag, Kaxkaon onepaunei
nocTasbTe HOMEP — NMOPAAOK €€ BbINOJIHEHWA.

3. Nporpamma BBOAMT HaTypasibHoe uymcao N 1 NpoBepseT, BEPHO /1K, YTO BCe UMdPbl B €ro AeCATUYHOMN 3anncu
HeyeTHbl. PesynbTat paboTbl nporpammbl — coobuieHue.

4. MNMporpamma BBOAUT AeicTeutenbHoe uncno X >10, a 3aTeM BbIYUCAAET U BbIBOAUT Ha 3KPaH 31eMEeHTbI
nocnesoBaTeNbHOCTU &, = (k3 +1) /(k2 +2), (rae k=1, 2, ... ) ynosnetBopatowme ycnosuio X <a, <5-X .

Ucnonbayiite umkn while.

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

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

6. [laHa cTpoka S, sBnsAoWanca TekcTtom (coctouT m3 6ykB U npobenos). TpebyeTca yaanntb U3 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 cnncoK uenbix Yncen. OnpeaenmTb KOANMYECTBO BXOMXKAEHUIN B HEMO KaXA0ro YMc/a, BbIBECTU ero pagaom
C KaXkAblM 3/1eMeHTOM CMu1cKa. BcnomoraTenbHbI CNMCOK He BBOAMUTD.

4. MNpoBepuUTb, ECTb /1N B ABYMEPHOM cnncke A[n, m] c LeNoUYNCAEHHbIMM SN1EMEHTAMM CTPOKA, YMC/1a B KOTOPOA
obpasyloT Bo3pacTalolylo NocnenoBaTe/IbHOCTb, M BblAaTb coobluleHue. EcnvM Takas CTpoKa ecTb, OHa
MEHAETCA C NOCNeHEN CTPOKOIA.

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 cyMmMmnpoBaHMA BCeX HabpaHHbIX 6anioB, OKPYrieHWe NPou3BOSUTCA 40 GAMKAWLIEro Lesoro Yncna
(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)»
®DakyIbTET KOMIBIOTEPHBIX TEXHOJIOTHH U 3alTUTHI HHPOpMaIuu
Kadenpa pyngameHTansHOM U MPUKIIATHON MaTEMATHKH

KOMMNJIEKT JIABOPATOPHbIX PABOTbI

o JMCIHUIIJINHE «IIuton OJA aHAJIUu3a JaHHbIX)»
Paspen 1. 3aHatue 3. PyHKUUmn

Npumep 1. Bbiuncaute BbipaxkeHue (sign(x) + sign(y))*sign(x + y). Mpu BbluMCAEHUMN 33434M ONpeaenunTb U
MCNonb3oBaTb PyHKLMIO 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 MmaHHHIX:

x = float (input('x "))

"))

y float(input('y
# BRUMCIMTE BHpPAaXeHME :
res = (sign(x) + sign(y)) * sign(x + y)

# PesynepTaT:

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

PesynbTaT pabotbl nporpammbi:
x=5

y=7

res = 2.000

Npumep 2. PyHKUMA BbIUUCAAET Min U Max U3 3-X Yncen (Bo3BPaT HECKONIbKUX 3HAUYEHNI).
def minmax(a, b, c):

max = min = a

if b < min: min =Db

if ¢ < min: min = ¢

if b > max: max = b

if ¢ > max: max = c




return min, max # - BosBpaT 2-x BHaYeHMN

print (minmax (5, 2, 7)) # PesynepTaT kopTex: (2, 7)
# NpucBamBaHMe MNOCIENOBATENBLHOCTEN:

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

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

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

Mpumep 3. HaliT Bce TpexaHayHble HaTypasbHble YMCNA, Y KOTOPbIX CyMmMma Uudp paBHa 7 (cymma umop —

bYHKUMA).
def sum digits(n):

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

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

# B umukxge 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, BbIYUCNAKOLWYK pPacCCToAHME MeXAy ABYMA TOYKaMKU Ha NJOCKOCTHU Nno

dopmyne (eBKANMAOBO PacCTOAHUE):

d = /(21 = x2)2 + (1 — y2)%.

Bepem no ymonyaHuio 3HayeHuMs Todek pasHble (0, 0). Mcnonbayem pasHble cnocobbl Bbi30Ba: NO3ULUMOHHbIN,

no UMeHU, C UCNOJIb30BaHMNEM 3HayeHui no YMO4aHUIO.

# QYHKU,MFI CO BHA4YEeHMsIMM 10 YMOJIYAHMIO:
def distance(xl1 = 0, y1 =0, x2 = 0, y2 = 0):
return ((x1 - x2) ** 2 + (yl - y2) ** 2) ** 0.5

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

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

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




# BagaemM (x1 =1, yl1 =0), (x2 =0, y2 =1).
print(distance(l, y2 1)) # Bepumer 1.4142135623730951

CamocrosTenbHaa paboTa B KOMNbIOTEPHOM Kaacce

DYHKUUMN

1. [aHbl ABA HaTypasibHbIX YACNA. BbIACHUTD, B KAKOM M3 HUX cymMa Lmbp 6onblue. OnpeaennTb GyHKLMIO anA
pacyeTa cyMmMbl Undp HATypPaNbHOTO YMCAa.

2. [aHbl ABa HaTypanbHbIX YMCNA. BbIACHUTL, B KakoM M3 HUX Bonbwe undp. OnpesennTb GyHKUUIO AnA
pacyeTa KoamyecTBa UMdp HaTypanbHOro Yncaa.

3. HaiTu 3Ha4YeHue BblpaKeHus
n!

k
T kl-(n—=k)!

Cn

npu 0 < k < n, nn! osHayaet paktopman uncna n. Onpeagenutb GyHKLMIO ANa pacyeTa pakTopmnana uncna:
nl'=1-2..-n,pgan>0un0! =1.

dyHKLMM B 3TOM 6/10Ke MMeloT 3 BXOAHbIX NapameTpa-umc/ia U Bo3spawaloT 2 3HaueHus B return (cm. npumep
2).

Mcnonb3yitTe 3HauYeHUA MO yMONYaHUIO B 3aronoBke ¢yHKuuW. MpumeHuTte pasHble cnocobbl Bbi3oBa:
NO3MLMOHHBINA, N0 UMEHMU, C UCMO/b30BaHMEM 3HAUYEHUNIT N0 yMmonUaHuio (cm. npumep 4).

4. Haxoaut cymmy 1 npousseaeHune Tpex yncen.

5. HaxoguTt nepsblii U BTOPOM MAaKCMMYyM U3 TPEX YNCeN TPex Yyncen (max, < max,). Hanpumep, gasa umcen 5,
7, 10, pe3ynbTtat: max, = 7 max; = 10.

6. CpegHee apudmeTuyeckoe U reomeTpuyeckoe Tpex umcen (CpeaHee apudmetmyeckoe , CpegHee

reomeTpuyeckoe).

7. HaiiTu Bce TpexaHayHble NpocTble Yucaa. OnpeaennTb GyHKLMIO NPOBEPKM YNCAA HA NPOCTOTY.

8. HaliTn BCe YeTblpexaHayHble Yncna naaMHapombl. OnpeaenvTb GyHKUMIO, NO3BONAIOWYH PAcno3HaBaTh
YyMCNa-NaaNHAPOMbI.

9. MonyunTb BCE WECTU3HAYHbIE CHACT/IMBble HoMepa. CHACTIMBbLIM Ha3blBakOT TaKoe LLIeCTU3HAYHOEe YMCNOo, B
KOTOPOM CYMMa ero nepsbix Tpex undp paBHa Cymme ero nocaegHux tpex unop. Onpeaenntb GyHKLMIO Ann
pacyeTa cyMmbl Undp TPEX3HAYHOTo Yncna.

Kaxgomy cTyaeHTbl M3 06LLLero cnncka 3agay npeanaraeTca caenatb 4acTb 3agad (MHAMBMAYaNbHaA 3a4a4a
M3 Kaaoro pasaena).

Kputepum oueHKn

[NnAa KaXkaoro 3a4aHuA yKasaHO MakCMmanbHoe Kosmyectso 6annos M (ydebHasa KapTa AUCUMNAUHDI).


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

CTyaeHTy BbiCTaBNseTCA
M 6annos, ecnv 3agaHne BbINOAHEHO NOJIHOCTBIO U HE COAEPKUT OLINBOK,

0.75+* M 6annos, ecnn 3agaHuWe BbINOJHEHO, HO AOMYLEHbl HETOYHOCTM, HampUmep, BbIYUCAUTENLHOIO
XapaKTepa,

0.5« M 6annos, ecnm MMeloTCA CyLLeCTBEHHbIE OLMBKK, HO 061Laa cxema peLlleHns NpaBuabHa

025« M 66/1!108, eCc/in peweHne 6b110 Ha4aTo, HO 3adaHKMe BbINOJIHEHO /INULWLb YaCTUYHO, CyLLECTBEHHDbIE Warn
He COeEeNaHbI,

0 6annos, ecnu 3aflaHNE He BbIMOJIHEHO.

Lna Kaxkgoro 3agaHma YKa3bIBA€TCA CPOK €ro BbIiNOJIHEHUA. Mo 20% oT MaKcMmanbHOro KonuyecTtsa 6annos
CHMUMAaETCA 3a KaXXAyH HeAe/ Nl NPOCPOUKMN.

MNocne cymmmpoBaHMa Bcex HabpaHHbIX 6anioB, OKpPyrieHne NpomnsBoaMTca A0 6auKalwero Lenoro 4ymcaa
(Hanpumep, 45.5 okpyrasetcs go 46, 45.25 okpyrasetca go 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 oumbkra (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
3524 |535|546|557|568|579|58:|59;]|60<|61=|62>|63?]|64@ | G5A66B|67C68
D|69E|70F|71G|72H | 731|74)|75K|76L|77M | 78N |790 | 80P |81Q|82R|83S|84T|
g5 887 W88 X '8aV"80'Z | 91|92\ |93]]94~|95_ |96 |97a|98b|99¢|100d | 101e
| 102|103 g | 104 h | 105i | 106 | 107k | 1081|109 m | 110n | 1110 | 112p | 113q | 114r | 1155 | 116
t]117u | 118V | 119w | 120x | 121y | 1222 123{| 124 | | 125} | 126~ | 1270 | 128 [ |

Npumep. Pycckmne 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 bi | 1100 b | 1101 5 | 1102 10 | 1103 5 | 1105 &

Koabl cumsonos:

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



CMMBOI’IbI: lol_lgl lAI_lZI lal_lzl IEI lAI_lﬂl la'_lﬂ’ lél

CTPOKM MO3KHO CpaBHMBaTb (< <= > >= == I|=). CpaBHMBAIOTCA KOAbI 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) BosBpallaeT Nno3numto camoro nepBoro (KpalHero cnesa) BXOXKAEHUS
NoACTPOKU t B CTPOKY s (MM B cpes cTpoKu s[start:end]); ecau
noACTPoOKa t He HalgeHa, Bo3BpallaeTcsa yncnao —1

s.rfind(t, start, end) Monck camoro nocsegHero (KpaliHero crnpasa) BXOXKAEHWA NOACTPOKU
(nnn B cpes cTpoku s[start:end]); ecnm noacTpoka t He HalaeHa,
BO3BpaLLaerca yncno —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” nnm “1.1.21” 6yaem BbipesaTb UYNCNO, MeCAL, FOA:

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 HaiiaeT 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) # Haumuas c (pos + 1) m Jo KoOHIa




print ('KonmmuecTBo BxOXAeHmizi: ', count substring)

s.replace(t, u, n) 3ameHseT B CTPOKe S, KaxKaoe (Ho He 6onee n, ecnun 3TOT aprymeHT
onpeaeneH) BxoxaeHue NoACTPOKK t Ha MOACTPOKY 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 BXOXASHMUE :

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

print (verse_new)

Hawa TaHA rpoMKo nniayert:
YpoHuna B peuky MAYuUK.
- Tuwe, TaHe4YKa, He Nnayb:

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 cBOKO 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 BXOXKAEHMI CTPOKK t B CTPOKY S (MU B Cpe3 CTPOKMU
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) # BepHer 4

s.join( seq) O6beamHAET BCe 3/1IeMEHTbI NOC/1e40BaTe/IbHOCTU CTPOK Seq, BCTaB/iAA
MeXay HAMU CTPOKY S

s.split(sep = None, Bo3BpallaeT 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 MOeT COCTOATb U3
HECKONbKUX CMMBOJI0B (Hanpumep, '1<>2<>3".split('<>') Bo3spalaer ['1',

'2','3").

Ecnv sep He yKasaH UAKW OTCYTCTBYET, MPUMEHAETCA APYroi aaropuTm
pa3bueHnn: HeCKONbKO Nocaea0BaTeNbHbIX NPO6EeI0B paccMaTpMBaloTCA
KaK O4MH pasgennTenb, U pesynbtaT He byaeT coaepiKaTtb NyCTbiX CTPOK.

EcTb ewe ¢yHKUMA 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,
MOCMMBO/IbHO NPOXOAA CTPOKY B LMK/E MU UCMOb3YA CPE3bl UNN BCTPOEHHbIE METOAbI CTPOK. PekomeHayeTca
AenaTb 334aHuA pa3HbIMM cNOcobamm, MOXKHO OAHO U TO ¥Ke 3a4aHune caenaTb HECKO/IbKMMM crocobamu.

3ameyaHue 2. OCHOBHOM afrOPUTM MOKHO 0DOPMAATL B BUAE QYHKLMN.

B 3TOM pasgene Ucnonb3yiTte cpesbl CTPOK.

1. [daHna ctpoka. Onpegenutb, ABAAETCA N CTPOKa NAAUHAPOMOM.

2. [laHa cTpoka. B cTpoKke c momoLlbto cpe3oB MOMEHANTe MepByto M BTOPYI NoaoBuHY. Ecan B cTpoke
HeYeTHOe KOIMYeCcTBO CMMBOJIOB, TO 1-A NosoBMHA 6onbluan (Hanpumep: '123ab' — 'ab123').

3. [aHacTpoka. B cTpoKe c nomoLbto cpe30oB NomeHanTe 2-t0 6yKBY Ha OyKBY 'A' U yaanuTe nocneHoo byksy
(npumepbl: '12345' — '1A34', 'abababab' — 'aAababa’).

4. JaHa cTpoKa. C noMoLLbio CPe30B NepeBepHUTE ee U yaanuTe nepsbii cumBon (npumep: '12345' — '5432').

5. [aHa cTpoKa. B cTpoKe ¢ NomoLbio Cpe30B BblAeINTe TONIbKO YETHbIE CMMBO/bI (Mpumep: 'abera’ — 'aBa’').

B atom paspene MCI'IOI'Ib3yﬁTe MmeToAbl CTPOK.

6. B Hauvaie u KOHIIE CTPOKH yAIUTh CHMBOJIBI: IPOOEITBI, TA0YJIsIMuU \t, meperoca \n.
7. B Hauane v KOHIIE CTPOKH YAQIUTh CUMBOJIBL: ', . : ;! 2",
8. B crpoke ynanmuTthk Bce IpoOeIbl 1 Bce OYKBEHHBIC CHMBOJIBI IPUBECTH K HIDKHEMY PETHCTPY.

9. B crpoke 3aMEHHTH BCe CHMBOJIBI TAOYIIALUH \t ¥ TepeHoca \n Ha mpoOebI.
10. B cTpoke mocuuTaTh KOJIMYECTBO JATHHCKUX OYKB “Aa”.
11. B cTpoke HalTH MMO3UIMIO IEPBOT0 BXOXKICHHS MOJCTPOKH “‘cat’.




12. TlponyGaupoBath B CTpoke Bce cuMBoOubI /7. Hampumep, u3 cTpoku ““/temp/1” cnenarb CTpOKy
“//temp//17.

13. Haiitu B CTpOKe MO3UIMIO TIEPBOTO CIpaBa JIATUHCKOTO CHMMBOJIA. ECim JaTHHCKOrO CMMBOJA B
CTPOKE HET, BbIAATh COOOIIeHHE 00 ATOM.

14. VYnanute u3 cTtpoku Bce cuMBOIBI-IUGpHI (‘0°...9”).

15. Onpenenutp, yero 6oOJbIIE B CTPOKE: OCIEOBATEIBHOCTA CUMBOJIOB ‘dog’ B €€ IepBOii IOJIOBUHE
WK TIOCJIEZI0BAaTEIbHOCTH CUMBOJIOB ‘cat’ Bo BTopoi? (Hampumep, B ctpoke ‘dogdogdogeat’ 2 —
dog u 1 — cat). B oTBeTe ykazarh OOJbIIIE, MEHBIIIE UM PABHO.

16. Jlansl aBe cTpoku sl u s2. HaliTu mo3uiiyio Havaia rnepBoro MosiBJICHUS B CTPOKE S1 CTpOKH S2 WiIn
nepeBepHyTOol cTpoku s2. Hampumep, mis ctpok s1 ='03400430' u s2 = ‘43’ BepHET no3umnuio 1.
Ecnu BXOXAeHUS HET, BBIIATh COOOIICHHE 00 ITOM.

17. [ana cTpoka, COCTOsIIas U3 MajbIX JIATHHCKUX CUMBOJIOB. [locunuTaTh CKOIBKO BCETO Pa3IMYHBIX
CHMBOJIOB B Heil ectb. Hanpumep, B ctpoke ‘abcabab’ Bcero 3 pasubix cumBoia ‘abc’).

B 3TOM pa3sgene BBOAMTCA CTPOKA, COCTOALLAA U3 C/10B, pa3aeneHHbIX npobenamu.

Ona pasbueHns Ha cnoBa ygobHo ucnonb3oBatb metog split. Hanpumep, gna ctpokn s = ' abc 123 AB'
cnegyrowmii Kopg, L = s.split( ) BepHeT cnucok L = ['abc’, '123', 'AB'].

18. IloxcunTaTh KOJMYECTBO CIIOB B TEKCTE.

19. Hamewarath croBa U3 TEKCTa, B KOTOPBIX €CTh OOJbIINE OYKBEI.

20. Haneuatats ciioBa U3 TEKCTa, B KOTOPHIX €CTh ITU(PHI.

21. Hanmeuatath clioOBa U3 TEKCTA, B KOTOPBIX €CTh TOJIBKO JJATHHCKHAE CHMBOJIBI.

Kaaomy cTyaeHTbl U3 06LLEro Crncka 3agay npeasiaraeTca caenartb YacTb 3a4a4 (MHAMBMAYaNbHaA 3a4a4a
M3 KaXkaoro pasgena).

Kputepuu ouyeHku

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

0.75* M 6annoB, eciv 3agaHuWe BbINONHEHO, HO AONYWEHbl HETOYHOCTW, HanmpuMep, BbIYMCAUTENbHOrO
XapaKTepa,

0.5 * M 6annoB, eCM UMEIOTCA CYLLLECTBEHHbIE OLWMBKM, HO 06LLLan cxeMa peLleHna NpaBuibHa

0.25 * M 6annos., ecnu peleHune 6b110 HAYaTO, HO 3aZ.aHNE BbIMOJJIHEHO /IULWb YaCTUYHO, CYLLECTBEHHbIE Warun
He caenaHbl,

0 6ans108B, ecnv 3a4aHMeE He BbIMOJIHEHO.

[nAa Kax[oro 3agaHnA yKasblBaeTCA CPOK ero BbiNoaHeHuA. 1o 20% oT MaKCcMManbHOro KonuyecTtsa 6annos
CHMMaEeTCA 3a KaXXAyto Heaento NPOCPOYHKN.

Mocne cymmupoBaHma Bcex HabpaHHbIX 6annoB, OKpyrneHne NpomsBoamuTca A0 GAuMKanwero Lenoro Yncna
(Hanpumep, 45.5 okpyrnaetca Ao 46, 45.25 okpyrasetca ao 45).



KOMNNEKT IABOPATOPHbIX PABOTbI

o AU CIUIIJINHE «IIuton OJA aHAJIUu3a JaHHbIX)»
Paspen 3. 3aHAaTue 9. bubnmnoreka Numeric Python (NumPy)

[ns 6bicTpoi paboTbl C 60AbLWNMMM AaHHBIMW MCNOb3YIOTCA MAacCUMBbI M3 MaKeTa numpy (cm. www.numpy.org).
Mcnonb3ytoTca Maccuebl (array) 3n1emMeHTOB OAMHAKOBOTO TMNa:

Pa3smep 3agaeTcs Npu co34aHUK, HENb3A NOMEHATb. MOMXKHO MeHATb 3Ha4YeHMA. MOXXHO c034aBaTb O 4HOMEPHbIEe
(BekTopa), AByMepHble (MaTpuLbl) U Bosblel pasMepHOCTM MaccuBbl. Bce anemeHTbl MaccMBa 04HOMO TMNa
(Hanpumep, Bce Lenble UM BeleCcTBEHHbIE). BbICTpbIM AOCTYN K anemeHTam. MaKeT coAepXUT Kpome Cammx
MaccuMBoB ellle U MeToabl gns paboTbl ¢ HUMUK. BbicTpas 06paboTKka AaHHbIX B MaccuBe, ocobeHHo, ecnu
MCMNO/Ib30BaTb METOAbI NMaKeTOB NUMpY, scipy, pandas, n He MCNOAb30BaTb LMK/bI U MeToabl 6a30BOro naketa
Python.

@OyYHKLUNM CO34aHNA MacCMBOB

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

OyHKIUS Omnucanue
array(object, dtype=None, ...) Coznanne MaccuBa u3 o0bekTa object
arange([start, Jstop, [step, ] dtype=None) Co3janne MaccuBa U3 IHana3oHa
linspace(start, stop, num=50, ... ) Co3nanue mMaccuBa NUM 4uCel, pABHOMEPHO PACION0KEHHBIX Ha
orpeske [start, stop]
zeros(shape, dtype = float, BosBpalaer HOBBIi MaccWB 3afaHHON ¢GopMbl W THma (10
order ='C") ymomaanuio 'float64'), 3armoTHeHHBI HYISIMA
empty(shape, ...) HOBBII MacCUB (HE 3aIT0JTHCH)
ones(shape, ...) HOBBII MaccuB u3 |
full(shape, fill_value, HOBBII MacCCHB, 3aITOJHEHHBIN 3aJaHHBIM 3HAYEHHUEM
dtype = None, order ='C")
empty_like, full_like, HOBBIN MacCHB (pa3Mep U THII [0 00pasily JPyroro Maccuaa)
ones_like, zeros_like

Mpumep. CozpaaHne maccneos

# TomkJouaeM IMakKeT Numpy:

import numpy as np

# CosmaHmMe MaccCuBa M3 CIMCKA:

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

# CosmaHmMe IBYMEPHOTO MacCuBa M3 CIKCKA:
np.array([[1]1*3 for i in [2, 4, 6]1])

# PesymnbTaT: array([[2, 2, 2],[4, 4, 41,[6, 6, 611)

# CosmaHMe MAaCCUMBOB BallOJIHEHHBIX HYJISMMA :
np.zeros (5) # uUmMcIsla 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 3zanojHeHUS

# array ([[ 8.46612366e-83],[-1.84402114e-26]])
np.ones ((2, 2)) # 3anoJHEHHOTO eIVMHMUIIAMU

# array ([[ 1., 1.],[0 1., 1.11)

np.arange (0, 10, 2) # nwanaszoH
# array ([0, 2, 4, 6, 81])



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

array ([0.

, 0.25, 0.5, 0.75, 1.1)

# ciydalHele dmMcra:
np.random.random( (2, 3)) # BemecTBeHHbE
# array([[0.61646814, 0.57419779, 0.1674393 ]

#

[0.92308608, 0.69372043, 0.24111806]1])

np.random.randint (0, 10, (3, 3)) # wueskre
# array([[9, 7, 4], [1, 7, 2], [1, 6, 6]])

CtaHgapTHble TUNbl AaHHbIX 6MbanoTekn NumPy

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

Tun faHHbIX OnucaHue

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

int LlenouncneHHoe 3Ha4YeHMe No ymonyaHuto (aHanormdeH tmny long asbika C; o6bl4HO

- int64 nnn int32)
intc NaeHTuyeH Tuny int Asbika C (06bI4HO int32 nan intb4)
int LlenouncneHHoe 3HaYeHMe, UCMOIb3yeMoe A1 UHAEKCOB (aHANOMMYHO TUNy ssize_t
P A3blka C; 06bIYHO int32 nau int64)

int8 BawToBbIl TMN (0T —128 oo 127)

int16 Lenoe uncno (ot —32 768 oo 32 767)

int32 Llenoe uncno (ot —2 147 483 648 oo 2 147 483 647)

int64 Lenoe uncno (ot -9 223 372 036 854 775 808 no 9 223 372 036 854 775 807)

uint8 Bes33HaKkoBoe uenoe uncno (ot 0 go 255)

uintl6é BessHakoBoe uenoe uncno (ot 0 go 65 535)

uint32 BessHakoBoe uenoe uncno (ot 0 go 4 294 967 295)

uint64 be33HakoBoe uenoe uncno (ot 0 o 18 446 744 073 709 551 615)

float_ CokpalieHue ana HasBaHuA Tuna float64

float16 Yncno c nnaBatoLLeN TOYKOM C MOIOBUHHOM TOYHOCTbIO: 1 6UT 3HaK, 5 6UT nopA[oK,
10 61T maHTKCCa

float32 Yucno c nnasatoLeit TOYKOM ¢ 0gMHAPHOM TOYHOCTbIO: 1 BUT 3HaK, 8 6UT NopA[oK, 23
61Ta MaHTUCCa

floatea Yncno c nnaBatowen TOYKOM C yABOEHHOM TOYHOCTbIO: 1 6UT 3HaK, 11 6UT nopsaaoK,
52 6uTta maHTUCCa

complex_ CoKpallieHue ana HasBaHuA Tuna complex128

complex64 KomnneKcHoe uncno, npeacraBaeHHoe AByma 32-6UTHbIMKW YMCAaMM

complex128 KomnneKcHoe uncno, npeacraBaeHHoe ABymaA 64-6UTHBIMKW YMCAaMM

# CognaeM MaCCHUB LeJlbIX YMCceJl:

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

b.dtype # dtype ('int32")

c = np.zeros (10)

c.dtype # Io ywmosuaumio Ttun floatocd

# dtype ('float64d")
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ATpunbYTHI MaccueoB 6ubAnoTekn NumPy

# IBYMEpPHBM MAaCCUB:

x2 = np.random.randint (10, size = (3, 4))

x2.ndim # 2 - pasMepHOCTBH

x2 .shape # (3, 4) - pasMmep KaxIoro M3MepeHUsd
X2 .size # 12 - KOJIMUECTBO 3BJIEMEHTOB

X2 .iltemsize # 4 - OauT Ha OIOVH DSJIEMEHT

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

MHaekcauma maccusa: cpe3bl

MoHO ncnonb3osaTtb cpesbl. O4HOMEPHbIE MACCUBBI:

x1 = np.arange (10)

# array ([0, 1, 2, 3, 4, 5, 6, 7, 8, 91)

x1[0] # 0

x1[1:5] # array([1, 2, 3, 4])

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([([O, 1, 2, 3],[4, 5, 6, 71,08, 9, 10, 11]])

x2[1, 3] # 7 wumHOekCH 3amainTcad uepes x2[i, 7]
# B cnmckax He Tak: L[1i][7]
x2[:2, ::2] # Crpoxmu 0, 1 m cTonbusr 0, 2:
array ([ (0, 21,
(4, 6]])
x2[:, 0] # nepBet cTosBEl] MaccuBa X2
array ([0, 4, 8])
x2 [0, =] # mepBas cTpoka MaccuBa X2

array ([0, 1, 2, 31])
Cpe3sbl MaccMBOB BO3BpaLLAlOT NpeacTaBieHus (views), a He Konuu (copies) gaHHbIX MaccMBa. ITUM Cpe3sbl
mMmaccmBoB 6ubamMoTekn NumPy oTAMYAlOTCA OT CPE30B CNUCKOB fA3blKa Python.

x3 = x2[:2, ::2] # M3BJIeKaAEeM IIOIOMACCUB M3 X2
# array ([ [0, 2], T[4, 6]1)
x3[:, :] = 55 # samMeHMTL BCe D3JIeMeHTH B X3 Ha 55

X2 # MaccuB X2 TOXE IIOMEHSJICH:
# array([[55, 1, 55, 31,
[55, 5, 55, 71,
[ 8, 9, 10, 1111)
Cpes x3 NpoAo/irKaeT ccbinaTbes Ha X2 (He co3aaeTcs HOBbIM maccus). NpeacTaBneHme — 3To paboTa € TeMu e
AaHHbIMM, HO HOBbIE UHAEKCbI.

Co3paHue KOMui MaccmBoB

# EcyM HaAIO CO3IaThb KOIMI, BBI3LBAEM METOI COPY:
x2 copy = x2[:2, ::2].copy()

MN3meHeHMe GopMbl MacCcMBOB
np.arange (1, 10).reshape((3, 3))
array ([, 2, 31, [4, 5, 6], [7, 8, 911)
[IpeocbpaszoBaHMe B cToJjbell:
= x.reshape((9, 1))
y = array([[1],[2],([31,[4]1,([5],[6],[71,[81,1911)

S e



[JobasneHre HOBOM pa3mepHOCTM

= np.arange(l, 10)

array([1l, 2, 3, 4, 5, 6, 7, 8, 91])
[IpeobpasoBaHre U3 CTPOKU B CTOJIOEIl:
/3 MaccuBa OejaeM MaTpuuy pasMepa (n, 1):
= x[:, np.newaxis]
1Z8 C’I‘apble IIaHHBIE 3allMMICEIBATCHA B paBHbIe C’I‘pOKV[:

z = array ([[1],[2], (3], [4],[5],1e],[71,0(81,1[911)
3TO TOXKe NpeAcTaB/eHusn, T.e. MacCUBbI NPOAOAXKAIOT CCbINATbCA Ha OAHU U Te }Ke AaHHble! N3meHsa AaHHble B
Y UKN Z, MEHAEM WU X.

S o N o 3 # M

CnunsaHue n pasbueHne maccmBoB
O6begmHeHue: concatenate((al, a2, ...), axis=0, out=None, dtype=None)

a = np.array([[1, 21, [3, 41])
b = np.array([[5, 6]1)

# BnoJsib nepBou ocu (axis = 0):

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

# array ([[1, 2], [3, 41, [5, 6]1)

# Bmons BTOpOM ocu (axis = 1):

# b.T - TpaHCNOHMPOBAHME (IIEPEBOPOT) :
np.concatenate((a, b.T), axis = 1)

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

# Ecoim axis = None, maccupb npeodpas. B OOHOMEPHHE :

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 (BepTukasbHOe OOBEIMHEHME) :
np.vstack((a, b))

# array ([[1, 2, 31, [2, 3, 411)

# np.hstack (ropmsoHTanbHOE OOBEOUMHEHUE) :
np.hstack((a, b))

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

Pa3bueHne maccuBOB BbINOHAETCA C MOMOLLBIO GYHKUMIA: np.split,
np.hsplit, np.vsplit.

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

# PasOuTh IO 2-My SJIEMEHTY :

np.split(a, [21])

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

BbInONHEHME BbIMMCAEHUI Hag MaccuBammn 6MbanoTekum
NumPy: yHuBepcanbHble GYyHKUNMU

https://numpy.org/doc/stable/reference/ufuncs.html#ufuncs

C maccuBamu nakeTa humpy UMKAbl paboTaloT mea/ieHHO. Jlydlle UCNoNb30BaTb BEKTOPU30BaHHbIE onepaumm
1 GYHKLMMU U3 numpy.


https://numpy.org/doc/stable/reference/ufuncs.html#ufuncs

*I/I//I%I **'

Onepauuu: +, —,

Onepauus DyHKUMA OnucaHue
+ np.add CnoxeHue
- np.subtract BblumMTaHue
- np.negative YHapHasa onepaunsa usmeHeHuA 3HaKa
* np.multiply YMHoOKeHune
/ np.divide OeneHne
// np.floor_divide JdeneHne c ocTaTKoM
*k np.power Bo3BeseHuWe B cTeNeHb
% np.mod Ocratok
Mpumepsl.

# OnpenesyseM OBa MaCCHUBA:
x = np.array([1l, 2, 31)
y = np.array([2, 4, 8])
# Onepauun

X ** 2

# OnpenesseM MacCUB:
X = np.array([1l, 2, 4])
# BroiumcigeM (QYHKLMNM :

Onepauumu nMHeltHOW anrebpbl

#

(IIOBJIEMEeHTHO C OOMHAKOBEMM MAaCCUBAMM) :
# CyMmma uepes omnepaumio MM OYHKIMIO:

X + y # array ([ 3, 6, 111)

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

X -y # array([ 1, -2, -51)

-x # array([-1, -2, -31)

X *y # array ([ 2, 8, 241])

x /vy # 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)

array ([1, 4, 9], dtype=int32)

dyHKumMu: absolute (nnun abs), exp, log, sqrt, TpuroHomeTpuyeckune (sin, cos, tan, arcsin, arcos, arctan) u ap.

np.sqrt (x) # array([l., 1.41421356, 2.])
np.sin (x) # array ([ 0.84147098, 0.90929743,
-0.7568025 1)

NnHeiHan anrebpa

— YMHOXEHNe N pasnoxXeHne maTtpul, BbiHncneHune onpe,u,enMTeneﬁ napyrume —
Ba)KHaA 4yacTb Atoboli bubnnotexkn ana pa6OTbI C maccuBamun. B oTiiMume OT HEKOTOPbIX NAKeTOB, Hanpumep

MATLAB, 8 NumPy npumeHeHuMe onepaTopa * K ABYM ABYMEPHbIM MacCUBam BbIYUCAAET NO3/IEMEHTHOE, a He

MaTpUYHOE NpounsBeaeHne. A AN NepemHOXKeHUa MaTpuL, umeeTca dyHKuma dot:

= np.array ([[5, -6],
YMHOXEHMEe MaTpMIL:
= np.dot(x, V)

N == X

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




# wm  z = x.dot (y)
# z = [[ 3 8], [11 10]]
Zz@ 421)(—51 _76)=(131 180)'

B mogyne numpy.linalg nmeetcs cTaHaapTHbIM HAabop anropuTMOB, B YACTHOCTW, Pas3/OKEHWE MaTpuL,
HaxoaeHne obpaTHOM MaTPULLbl U BblYMCIEHUE ONPeaennTens.

A = np.array([[1, 2], [3, 0]])
# O6paTHas maTpuua K A:
B = np.linalg.inv (A)
# [[ 0. 0.33333333] [ 0.5 -0.166666671]]
# IMpousBenmeHue maTpuil, A * Al = E:
np.dot (A, B) # [[1. 0.1 [O0. 1.711
HekoTopble GyHKUMM 13 Mogyns numpy.linalg
numpy.org/doc/stable/reference/routines.linalg.html?highlight=linalg#fmodule-numpy.linalg
OyHKIHISA Omnwucanue
trace BpIuncIsieT cie/i MaTpHIbl — CYMMY JHATOHATIBHBIX JJIEMEHTOB
det BpIunciIsieT OnpeeuTeNb MATPHUIIbI
eig Bpruncisier coOCTBEHHbIC 3HAUCHUS M COOCTBEHHBIE BEKTOPHI KBAJAPATHON MATPHIIBI
eigvals Beruncisier coOCTBEHHbIEC 3HAUCHUS KBAIPATHOW MATPUIIBI
inv Beruncisier 00paTHYIO MaTpHIly
norm Beruncisier HopMy MaTPHIIbI UITH BEKTOPA
qr Brruncnser QR-paznoxenue
svd Brruncnser cunrynspaoe pazioxerue (SVD)
solve Pemaer nuneitHyto cucremy AX = b, riae A — kBajJpaTHasi MaTpHIa
Istsq Beruncisier peuienue ypaBHeHus Y = XD no MeTo/ly HAUMEHbBIINX KBaPaTOB

Onepau,vm reduce NPUMEHAET onepaunto K aiemMmeHTam macCunBa A0 TEX NOpP, MOKa HE OCTAaHETCA TO/IbKO OAUH

pesynbTar:

X

array ([
[
[

array ([[
[
[

https://numpy.org/doc/stable/reference/routines.statistics.html#averages-and-variances

np.array([1,
np.add.reduce (x)
dyHKUMA accumulate coxpaHAeT Bce NPOMENKYTOUHbIE Pe3y/bTaThbl:

np.multiply.outer (x,

0,
0,

0, 1

# CyMMa BHENHASA
np.add.outer (x,

1,
2,
4,

CsoaHble nokasaTtenu (reduce, accumulate)

2, 41)

¥ 7 1 +2 + 4

np.multiply.accumulate (x)

# array([1l, 2, 8], dtype = int32)
BHewHee Nnpon3seneHne 4ByX BEKTOPOB
x = np.array([1l, 2, 4])
y = np.array ([0, 3, 71])
# TpomsBemenme outher (Kaxmeli C KaxXIbM) :

yY)
3,
6,
2,

71,
147,
2811)
outher
y)

8][

9][
1111)

(KaXIOeIM C KaXIBIM) :
4,

S,
7,

ArpernpoBaHue: MUHUMYM, MaKCUMYM U Ap.
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NaN-6e3onacHas
PyHKLMA OnucaHune
Bepcus
np.sum np.nansum Bbluncnser cymmy snemeHToB
np.prod np.nanprod Bbluncnser nponsseseHne 3N1EMEHTOB
np.mean np.nanmean Bbluncnser cpefHee 3HaYEHUE 3N1EMEHTOB
np.std np.nanstd Bbluncnser cTaHgapTHOE OTKNOHEHME
np.var np.nanvar Bbluncnser gucnepcuto
np.min np.nanmin Bbluncnaer MMHMMANbHOE 3HaYeHNe
np.max np.nanmax BbluncnseT MakcMManbHoOe 3HaYeHue
np.argmin np.nanargmin NHOEKC MUHUMANbHOTO 3HaYeHUs
np.argmax np.nanargmax NHOEeKC MaKCMManbHOro 3HaYeHun
np.median np.nanmedian Bbluncnser megmaHy snemeHToB
np.percentile np.nanpercentile BbluMcnaeT KBaHTUAN 3/IEMEHTOB
np.any CyLLeCTBYIOT /1M 3HaYeHUs true
np.all Bce i anemeHTbl UMEIOT 3HaYeHume true

Mpryem MOXHO BbIYUCAATL /1A BCErO MHOTOMEPHOro MaccMBa 1 Mo 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, 3])
np.mean (a) # 2.5
np.std(a) # 1.118033988749895
np.var (a) # 1.25
b = np.array([[1l, 2], [3, np.nanll])
np.nanmin (b) # 1.0
TpaHcanpoBaHue

TpaHcanpoBaHue npeactaBaset coboit Habop NpPaBua MO NPUMEHEHNIO BUHAPHbBIX YHUBEPCAbHbIX GYHKLNIMA

(C/'IO)KEHVIe, BblHUTAHNE, YMHOXXEHUE U T. LI,.) K MacCMBaM pPa3/IM4HOTIo pa3smepa.

a = np.array ([0, 1, 2])

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

# MacCuBB OIOVMHAKOBOTO pasMepa — IMMOBJIEMEHTHO:
a+b # [5 6 7]

# MaccCuBB ¥ CKaJap — K KaxXIOMy O3JIEMEHTY :
a+ 5 # [5 6 7]

# MaACCHUBE Pas3HOM PABMEPHOCTMN:
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 [1. 2. 3.]1]

# MacCCHBEL pas3HOM pPasMEepHOCTHM:

c = np.array ([0, 10, 20]).reshape(3,1)



# ¢ = [[ 0] [10] [20]] # BexTOp-cTObel
print(a + ¢) # (1, 3) m (3, 1) - (3, 3):
# [[ 0O 1 2]
[10 11 12]
[20 21 22711
CpaBHeHMA, Macku 1 bynesa fIormka
https://numpy.org/doc/stable/reference/routines.logic.html
Onepatop DKBMBaJIEHTHAA yHMBepcaabHaa GyHKUMA
== 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
Co3aaHHble 6yneBbl MacCMBbl MOXKHO MCMO/b30BaTh.
Mpumep.

# KOJIMUECTBO HEHYJIEBHX 32JiIeMeHTOB (= True) :

np.count nonzero(x > 0) # 3

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

np.sum(x > 0) # 3

# EcTp Jm sjgemMeHTH > 0:

np.any(x > 0) # True

# Bce sm sjeMeHTH > 0:

np.all(x > 0) # False

MoHO 06beaMHATL HECKONIbKO YC/IOBUI C NOMOLLLbIO 6UTOBbLIX U ByieBbIX onepauuii.

Onepatop JKBUBANEHTHAA YHMBEPCAbHasA QyHKLMA

butoBble

& np.bitwise_and

| np.bitwise_or

A np.bitwise_xor

~ np.bitwise_not
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Jlornyeckue

logical_and, logical_or, logical_not, logical_xor

[Ons nornyeckmx sHadyeHuit (True, False) oHn paboTatloT 0ANMHAKOBO.
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 BEpPHYT OIMHAKOBEIM pPEe3yJIbTaT :
np.logical and(x > 0, y > 0)
np.bitwise and(x > 0, y > 0)
(x > 0) & (y > 0)
# array ([ True, False, False, False, False])

4o A 3 X

Takxke 6y]'|€BbI MaCCuUBbl MOXXHO MCNOJIb30BaTb Kak 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
>0
[[ True True False]
[False False False]
[False True Truel]]
# BeiGpaTs TosibkO > 0 umMcsa M3 MaccrBa X:
x[x > 0]
# Bo3BpamaeTcs OIHOMEPHEIM MaCCUB:
# [2 5 9 8]
Onepaumun and, or, not He paboTatoT ¢ maccuBamu numpy. Ansa ymcen 6utossblie (bitwise) n nornueckue (logical)

onepaunn oTanyaroTca

X
#

®yHKUMA where, BbI6op MO YCI0BUO
https://numpy.org/doc/stable/reference/routines.sort.ntmitfsearching
where(condition], X, y]) — BO3BpaLLAET 31eMeHT Maccm1Ba X MW Y B 3aBUCUMOCTU OT YCII0BUS.
a = np.arange(10) - 5
= [-5 -4 -3 -2 -1 01 2 3 4]
3aBUCVMOCTNM OT YCJIOBUA BbI@MpaeM —a Wi a-.
np.where(a < 0, -a, a)
= [543 21012 3 4]

o I wo

#
id
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 = inte64),
array ([0, 1, 0, 1], dtype = int64))

«MpuxoTnneas» nHaekcaums (fancy indexing)


https://numpy.org/doc/stable/reference/generated/numpy.logical_and.html#numpy.logical_and
https://numpy.org/doc/stable/reference/generated/numpy.logical_and.html#numpy.logical_and
https://numpy.org/doc/stable/reference/generated/numpy.logical_and.html#numpy.logical_and
https://numpy.org/doc/stable/reference/routines.sort.html#searching

MNMoxoxa Ha yXe PpaCCMOTPEHHYIO NPOCTYO0 MHAEKCAUNKO, HO BMECTO CKaZIAPHbIX 3HaYeHum nepenaroTca MmacCuBsbl

MHAEKCOoB.
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 NIPOU3BeIeHue
(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.
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14. Bbluncaute Hopmy ||a|| . BEKTOPA.
15. Bblumncnnte cKanapHoe npousseneHue Byx BEKTOPOB.

OmnpenesieHne MATPUIBI M ONlePALMU ¢ MATPULAMU
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
Onpeneanre Npou3BOJIbHbIN MacCUB.
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.

Kaaomy CTyaeHTbl M3 06LLEro Crincka 3agay npeasiaraerca caenatb YacTb 3a4a4 (MHAMBMAYaNbHAA 3a4a4a
M3 Kaaoro 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 cymmmnpoBaHMA BCceX HabpaHHbIX H6anioB, OKpYrieHue NpousBoaUTCA A0 6AMMKaNWero Lenoro Yncaa
(Hanpumep, 45.5 okpyrasertcs go 46, 45.25 okpyrasetcsa 4o 45).



