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IlocBamaercs

MOUM TTHOOUMBIM POOUMEIAM.

Anun Azpasan u Capoosc Azpaean



00 aBTOpE

AMOYIK ArpaBaj — OTpacieBON IKCHEPT B 00JACTH HCKYCCTBEHHOTO
VMHTEJUIEKTA W aBTOMATH3aluu npeanpusatiid. OH MOJy4yrusl MHOKECTBO
Harpan 3a wuHoBamuu ot Citibank, Mmnepckoro komiemka JloHmoHa,
MunuctepcTBa octuiiun BennkoOputanuu, BprcToIbCKOrO0 yHUBEpCUTETA
u apyrux. OH TakKe SBJISETCS OJHUM M3 CaMbIX MOJIOJIBIX MOJy4aTelen
«Bu3bl 3a BBIIAIOMIMECS TAJIAHTHI B 00JIACTU HUQPPOBBIX TEXHOJOTUID OT
paBUTEILCTBA BeaukoOpuTaHUM 3a OMBIT B pa3palOTKEe KOMIUJISTOPOB U
MaIIuHHOM OOYyYEHUH.

OH ObLT OJHMM U3 cCaMbIX MOJOJABIX crnukepoB Ha Money 2020 Europe,
Fin.Techsummit Europe, Future of Work Summit London u Automation
Summit Paris mo Teme «ABToMaTu3anus u Oyayiiee padboTh.



O peneHseHre

Axkankma CuHXa — apXUTEKTOp KOMAaHIbl HWHTEJUIEKTYaJbHOU
aBTOMATHU3AIlMU TIPOLIECCOB C &-JIETHUM ONBITOM paboThl B 00JacTu
aBTOMAaTH3AIMHU U 15-JE€THUM ONBITOM paOOThI B PA3IMYHBIX JTOHKHOCTSIX B
obOnactu pa3paboTku mporpamMmHoro obecneuenus B Cognizant. Omna
aKTHBHO y4YacTByeT B IU(PpoBoi TpaHCchHOpMAIIUNA KIUEHTOB MOCPEIACTBOM
aBTOMaTU3allMi B 00JacTsIX HUGPOBOTrO MapKeTUHra W TexHosoruil. Ee
0o0nacTe palOOThl 3aKIIOYACTCS B M3YYCHUH IMOTEHIMAa aBTOMAaTHU3AIlHH,
BBISIBIICHUY BAapUAHTOB HMCIOJIb30BAHUS aBTOMATHU3AIMH, TTOMCKE PEIICHHIM
U pa3paboTke KoMIUIeKca OOTOB B paMKax €€ KOMaHJbl U B TECHOM
COTPYAHUYECTBE C HECKOJIBKUMH 3aWHTEPECOBAHHBIMUA CTOPOHAMH KIIMCHTA
¥, B KOHEYHOM HTOTE, MPEAOCTABICHINN CBOMM KIIMEHTaM Ha0opa pPeIICHHMI
110 aBTOMAaTH3aIlNH.

Omna paboTtana ¢ TakuMu KineHtamu, kak Google, Twitter u Hartford Life.
Ee naBbiku BKiIrOUaroT Javascript, Google Apps Script, Google Cloud, Be6-
pa3pabotky, Unix, NLP, Python, yar-60tb, RPA ¢ OTKpPBITBIM HCXOIHBIM
kojoM. RPA ¢ oTkpbIThiM HcxoaHbiM kKojoM U HJIIT — BoT obGnacTtu ee
WHTEPECOB, I'7Ie OHAa paboTalia HaJl HECKOJILKIUMU IIPOTOTUTIAMH.

Ona Oblla OJHMM M3 OCHOBarejed komauawl 100l & Automation B
Cognizant mist pabouyux Tpymi, padOTAOIIUX Ha TEXHOJIOTHYCCKUX
THTaHTOB.

Ona cepTU(OUIIMPOBAHHBIN COTPYIHUK Google Cloud u
cepruduiupoBannbiii Kore I pa3paboTyuk BUPTYaIbHOTO TOMOITHHKA.

Ona umeer crenenb OakanaBpa B oOnactu E&E VYuusepcurera RTM
Nagpur u pabortaer ¢ Cognizant.



CJioBa 0J1aro1apHOCTH

[Ipexne Bcero, s xoTen Obl MOOJIArOJapUTh CBOUX POAMUTENCH, KOTOPHIE
MOCTOSIHHO TOOUIPSUIM MEHS K HAIMCAHHUIO 3TOM KHUTU — 5 Obl HUKOTJA HE
3aKOHYMJI 3Ty KHUTY 0€3 UX MOAJIECPHKKH.

Taxxke s xoren Obl MOOJAroJapuTh MOK CEMBIO U JIPYy3€il, KOTOpHIC
OKa3bIBaJM MHE IMOCTOSHHYI MOJACPKKY BO BpPEMs HANUCAHUS 3TOU
KHUTH.

S taxke Omaromapen komanje BPB Publications, nmpenocraBuBieii MHe
BO3MOJKHOCTh OITyOJMKOBaTh 3Ty KHHTY, W 3a IIEHHbIE OT3bIBHI Ha
HPOTSDKEHUH BCETO MpoIiecca ee HalMCaHus.



IlpeaucioBue

B »TOM KHUTre 4ynTaTENh 3HAKOMUTCA C PA3JIMYHBIMU MPUMEpPAMHU Koaa IJIs
aBTOMATHU3AllMM  TMOBTOPSIOMIMXCS  pabouux  3amad. Takke  37ecCh
MIPEJICTABJICHBl PEIICHUS I OOIIMX 3a7ad aBTOMAaTH3allud U PEIICHUs
NOBTOPSIOIIMXCS 3a7a4, C KOTOPbIMHU HPUXOJUTCS CTAJIKUBAThCA B
NMOBCEHEBHON paboueld cpene. [lpountaB 3Ty KHHUTY, BBl CMOXETE
pean30BaTh aBTOMATHU3aIMI0 OU3HEC-MPOIIECCOB ¢ momolipio Python. Ber
TAaKK€ CMOXKETE OINpEeNeNnTh Hauboliee paclpoCTPaHEHHBI Ou3HEC-
IIPOLIECC ISl aBTOMATU3ALINH.

DTa KHMra MpeloCTaBUT BaM 3HAHUS O CO3/IaHUM, YTCHUU, U3MEHECHUU U
M3BIICUCHHUH JaHHBIX U3 JOKyMeHTOB EXcel ¢ momorpio mporpamm Python.
BoI Takke cMoxkeTe u3BieKaTh JaHHbBIEe ¢ BeO-caiiToB, PDF-nokymeHToB, a
TaK)Ke OTIPABIAThL W 4YUTaTh cooOmieHus ¢ momoinpio Gmail, Outlook u
WhatsApp. DTa KHHTra MOMOYET YUTATEISIM PEaii30BaTh aBTOMATH3AIIHIO,
yTOOBl AaBTOMATU3UPOBATH CBOK CKY4YHYIO pabOTy U  TOBBICUTH
s pekTuBHOCTHL cCBOMX opranu3anuii Ha 500%.

Oma kHuea pazoenena na 11 2nas. [loopoonocmu nepeuucienvl Hudice.

B I'naBe 1 BbI NO3HAKOMUTECH C 3TAllaMU YCTAHOBKH U HACTPOMKOMW Cpeibl
pa3pabotku s Python. Mel Takke pacCMOTPHUM YCTaHOBKY IMAKETOB U
oubanotek Python, HeoOXOIUMBIX JJIs aBTOMATU3alK COOPKH.

B I';1aBe 2 BbI MO3HAKOMUTECH C 3TallaMU YCTAaHOBKHU M HACTPOMKOW CpeJIbl
pa3pabotku s Python. Mel Takke paccCMOTpPHM YCTaHOBKY IaKETOB U
oubmrorek Python, HeoOXOIUMBIX Il aBTOMAaTHU3aI[UH COOPKH.

B I'naBe 3 MBI 00CyiuM 00pa3 MBIIUICHUS, HCOOXOAUMBIN JIJIS yCIEITHOTO
BHEJIPCHUST aBTOMATH3aIlM{ B BalllMX OpraHuU3aIusx. MbI mpoiaem depes
IPOIIECC ONpPEACIICHUs MPUOPUTETOB BO3MOXKHOCTEH aBTOMATH3allud. MBI
Takke OOCYyAMM CITOCOOBI COBMECTHOTO HCITOIBb30BaHMS pPa3paOOTaHHBIX
CpPEICTB aBTOMAaTH3allMK C OoJiee IHUPOKOH OpraHMu3aIuerl Iociae HuX
CO3JaHUsl.

B I'maBe 4 MBI 00CyauM CIOCOOBI aBTOMAaTH3AIlMd Pa0OYMX IPOIECCOB
Excel, Bkmrouast co3manue, 3amuch U OOHOBIIEHHE JOKYMeHTOB EXcel. Mal

TaKke 00CyTMM METOJIbI MaHUITYIMPOBaHUI TaHHBIMH B JOKyMeHTax EXxcel
u CSV.



B I'naBe 5 MbI IipoiiieM uepe3 npoliecc aBToMaTU3aluu Jjisl Be0-CaliToB U
BeO-3a1a4. MBI pacCMOTpUM, Kak 3arpykaThb JaHHBIE C BeO-CATOB U
aBTOMAaTU3UPOBATh H3BJCUYCHHE [AHHBIX C BeO-CaTOB MyTeM aHalu3a
HTML-nokymenToB. MbI Takke paccMoTpuM ImwiaTdopmy Selenium mis
aBTOMAaTH3allui BeO-ACHCTBUI, TaKMX KaK ICITYOK MBIINIA M JICUCTBUS C
KJIaBUATypOUl Ha pa3HbIX BeO-calTax.

B I'nmaBe 6 MBI paccMOTpUM pa3audHBIC CPEACTBA aBTOMAaTH3AIlMU Ha
ocHOBe (aiiioB pasHbpIx TUIOB B Python. Mpsl 00CyauM HEKOTOpHIC
oubnmuoreku Python, koTopble UCHONB3YHOTCS I aBTOMaTH3allMH
pa3NUYHBIX TUMOB (aijioB. MBI TakKe pacCMOTPUM CIIOCOOBI U3BICUYCHUS

JaHHBIX U3 HOKyMeHTOB PDF u (aitioBol CTpyKTyphl THIA JOKYMEHTOB
Word.

B ImaBe 7 Mbl Hay4YuMcCs aBTOMATH3MPOBAaTh 3aJayH, CBS3aHHBIC C
9JIEKTpOHHOM moutoi, ¢ momomipto Gmail, Outlook u apyrux SMTP-
KJIMEHTOB. MBI TaK)Ke paCCMOTPUM aBTOMAaTH3AIMIO TEKCTOBBIX COOOIICHHIA
u WhatsApp ¢ ucnons3oBanuem Twilio API.

B I'maBe 8 Mbl HayuuMcs aBTOMaTH3UpPOBATh rpaduyeckuil UHTEpdeiic
nosib3oBatens (GUI), ynpanss AeCTBUSAMHM KIIaBUATypbl U MbIIH. MbI
Oyzaem mcmosib3oBath OuOIKOTEKY Python PyAutoGUI, kotopas pabortaert ¢
Windows, Mac u Linux u oOecrneyuBaer aBTOMATHU3ALMIO DJIEMEHTOB
rpaduueckoro narepderica B MpuIoKeHUH.

B I'maBe 9 Mbl paccMOTPUM OCHOBBI KOMITBIOTEPHBIX H300paKEHUN H
oubmmotexy Pillow Python mnst ynpasienust nzoopaxenusmMu. Mbl TaKxke
paccMOTpuM OuOIMOTEKY Tesseract, KOTOpyr MOKHO HCIIOJb30BaTh s
U3BJIEYEHUS TEKCTA U3 U300paKEHUN U OTCKAHUPOBAHHBIX JOKYMEHTOB.

B I'naBe 10 MBI paccMOTpUM aBTOMATH3AIMIO TJIAHUPOBAHUS C TTOMOIIBIO
JaT ¥ TaiiMepoB. MBI Takke paCCMOTPUM BHEIIHUE MPHIOKECHHS, KOTOPHIC
MOTYT TIO3BOJIUTH ~HAaM  3allyCKaTh aBTOMATH3allMI0 Ha  OCHOBE
OTPE/ICIICHHBIX COOBITUH, TAaKMX KaK IOJy4YE€HHE HOBOTO 3JIEKTPOHHOTO
MMChMa WM 3aITyCK MPUITIOKEHUS.

B I'maBe 11 mbl paccMOTpUM METOJABI PACUIMPEHHUS BallUX 3HAHUN B
objacTh HamucaHus crieHapueB Ha Python m paspaboTaeM KOMIUIEKCHYIO
CKBO3HYIO aBTOMAaTH3aIMI0 TIPOIIECCOB B COOTBETCTBUU C BAIlIUMH
TpeboBaHUSAMU. MBI Hayuumcsi paboTaTh C BHEINTHUMHM OMOJIUOTEKAMHU U
UCIOJIb30BaTh BHEIIHUM KOJ JUIsl CO3JaHMS 3THX aBTOMaTtu3anuid. Mel
TaKXe pPacCMOTPUM co3JaHue BeO-cepBucoB Python wu wmcmonb3oBanue
MaITUHHOTO 00YUYEHUs JIsl aBTOMATU3AIIHH .



IIakeT KOAA U IBETHBIE M300paKeHUs

[Toxainylicta, nepeiaAnuTe o CChUIKE, YTOOBI 3arpy3UTh MaKeT KO/Aa U
LIBEeTHbIE N300PaKeHUsI KHUTH:

https://rebrand.ly/de9f96

[TakeT koja 111 KHUTH TaKke pasmenieH Ha GitHub o ampecy
https://qithub.com/bpbpublications/Enterprise-Automation-with-
Python. B ciydae 0OHOBIIEHHS KO/1a OH OVIeT OOHOBJIEH B CYIIECTBYIONIEM
penozuropun GitHub.

VY Hac ecTh MaKeThl KOJIa U3 HAIIEro 00raToro Karajaora KHUT U BHJICO,
nocTynHbIX 1o aapecy https://github.com/bpbpublications. TTocetute ux!

Oneuarku

Msr 6e3mepHo ropammMcs cBoeit padotorr B BPB Publications u ciexyem
MEepPEIOBBIM METOZAaM, YTOObI O0ECIECYUTh TOYHOCTh HAIIEr0 KOHTCHTA U
4TOObI HAIW MOJMHUCYUKH MOJydYalld YJAOBOJLCTBHE OT duTeHus. Hamu
YUTATEIN — JTO HAIIIW 3epKalia, U MbI HCIIOJIb3yEeM UX BKJIAJ, YTOOBI HAWTH
U UCIPABUTh YEIOBEUYCCKUE OIMUOKH, €CIIM TAKOBHIC MMEIOTCS U KOTOPHIC
MOIJIM TPOW30WTH B mporecce myOnukamuu. YroObl MBI MOIJIH
HOJICP)KUBATh BBICOKOE KAUYeCTBO, HAMIIUTE HAM IO HIDKE CIICAYIOMIEMY
ampecy, €cid |y Bac BO3HUKIM TPYIHOCTH U3-32  KaKHX-THOO
HETPEIBUACHHBIX OIINOOK:

errata@bpbonline.com

Bama noanepikka, mpeioKeHUsT M OT3bIBbI BBICOKO IieHATCS B BPB
Publications.
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3Haetre 11 Bbl, uTo BPB mpennaraer 3neKTpOHHBIE BEPCHH Ka)IAOM
OIyOJINKOBAaHHOW KHUTH ¢ JocTynHbiMH (aitnamu PDF u ePub? Bar
MOXKETE IIEPEUTH HAa BEPCHUIO DIJIEKTPOHHOM KHUIM HA CalTe
www.bpbonline.com wu, kak mnokynarenb TNEYaTHOW KHUTH, BEHI
MMeEETE MPABO HA CKHUJIKY Ha KOIHIO 3JIEKTPOHHOU KHUTH. CBSKUTECH
C HaMH IO axpecy: business@ bpbonline.com nmns monmydenus
OoJiee moIpoOHOM MHDOPMALTHH.

Ha caiite www.bpbonline.com Bbl Takike MOXeETe MNPOYNUTATH
noAOOpKY O€CIUIaTHBIX TEXHUYECKUX CTaTeW, MOJMHUCAThCS Ha Psl
OecriaTHbIX ~ MH(POPMALMOHHBIX  OrOJUIETEHEH W MOJIy4aTh
AKCKJIFO3UBHBIE CKUAKU W TPEHJIOKECHUS] HA KHUTU U BJIEKTPOHHbBIC
kauru BPB.
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Hacrposka cpebl aBTOMATH3 AN

BBeanue

B »T0i1 T71aBE BBl MO3HAKOMUTECH C dTAllaMU YCTAHOBKU M HACTPOUKOM CpeJIbl
paspabotku s Python. Mpel Takke pacCMOTPUM YCTAHOBKY IAKETOB H
oubanorek Python, HEOOXOAMMBIX JIJISl aBTOMATHU3AIMH COOPKH.

CTpvVvKTYDAa

B 3101 r1aBe MBI paCCMOTPUM CIELYIOLINE TEMBI:

e VYcraHoBka u 3armyck Mu mis Python 3

e VYcraHoBka B MU nmakeToB CTOPOHHHX pa3pabOTUYMKOB

(Y

W3y4uB 3Ty ri1aBy, BBl CMOXKETE HACTPOUTH CPEIy aBTOMATH3AIlMU HA CBOEM
KOMITbIOTEpe. BBl Tarkke MOMy4YWTE NPEACTABICHUE O Cpeic pa3pabOTKh
Python u cmoxkeTe 3amyckath Python Ha cBoeM kKomMmBIOTEDE.

YceranoBka U Hayas10 padorsl ¢ Mu mias Python 3

Mu — »3T10 mpocroii pemaktop Python s HauyMHAFOIIUX TPOTPAMMHUCTOB.
Ckauarite ycranoBmmk Mu installer ¢ https://codewith.mu/en/download.
Haiimure ycTaHOBIIMK, KOTOPBIA BBl TOJBKO YTO CKaydaiau (BO3MOXKHO, OH
HaxoIWUTCAd B mamnke «3arpy3ku»). JBaxkabl HIEIKHUTE HA YCTaHOBUIUKE,
9YTOOBI 3aIyCTUTh €ro. Eciu Bl mojyyaere Kakue-mud0 MpeaynpexacHus: BO
BpEMsl YCTAaHOBKU, MPUMUTE ITH MPEIYNPEKICHUS U 3aMyCTUTE MpOorpammy
yctaHoBKH. [locne ycmemHoro 3aBeplIeHUsi YCTAaHOBKU HAXKMHUTE Finish,
YTOOBI 3aKPBITh IPOrPAMMY YCTAHOBKH.



https://codewith.mu/en/download

3anyck Mu

Bbl MoxeTe 3amycTuTh Mu, lenKHyB 3Ha40K B MeHI0 «Ilyck» wiu Habpas Mu
B nosie moucka. llepBelil 3amyck 3aliMeT HEMHOI'O BPEMEHHU, IPU 3TOM OH
YCTAHOBUT U 3arpy3uT Bce HeoOxoaumble Mmoaynu. Ilocne 3amycka Mu
penakTop kojaa OyAeT BBITIAIETh TaK, Kak MOKa3aHO Ha 3TOM PUCYHKE!

® Mu1.1.0beta.5 - untitled «

F+) 1> BEB®E QR W (=20

Mode New Load Save Run Browse  Templates css Images Zoom-n Zoom-out Theme Check Tidy Help Quit
untited ® X

o

2

Puc. 1.1: Peoaxmop xooa Mu

[Tanens ¢ xHOomkamMu B MU COJEpXUT KHOMKH CO3/IaHUS M 3allycka Koja
Python, a Takxe cripaBOYHbIE HHCTPYKIIMH:

-
)+ L& (P B M QC) () 2O
Mode New Load Save Run Debug REPL Plotter Zoom-in Zoom-out  Theme Check Help Quit
Puc. 1.2: [lanenv uncmpymenmog peoakmopa kooa Mu

Hwxe npuBeneHbl ONMrucaHusi KHOMIOK, KOTOPhIE MTOMOTYT BaM HadaTh paboTy ¢
Mu:

- KHomka Mode ucnosns3yercs s U3MeHeHus pexxuMoB Mu. B atoin
KHHUIE€ MbI OyJIEM UCIOJIb30BaTh PEKUM Python 3 Mode!



@ Select Mode

Please select the desired mode then dick "0OK®. Otherwise, dick "Cancel",

Pyboard MicroPython
Use MicroPython on the Pyboard line of boards

g Pygame Zero
M Make games with Pygame Zero.

P Python 3
{Create code using standard Python 3.

RP2040
Write MicroPython directly on a Raspberry Pi Pico.
| Web
\ Build simple websites with the "Flask" web frammework,

Change mode at any time by dicking the "Mode”™ button containing Mu's logo.

Puc. 1.3: Oxno uzmenenus pexcuma Mu

* New, Load U Save MO3BOJISIIOT B3aUMOACHCTBOBATH C (haillaMu Ha

JKECTKOM JHMCKE BaIlIErO0 KOMIBIOTEPA:

° New: CO3Ja€T HOBBIN MyCTOM (paiin.

° Load: OTKpBIBAET OKHO BbIOOpa daiin s 3arpy3ku B Mu.

° Save! COXpaHseT ¢aill Ha )KECTKOM JIMCKE BaIIeTO KOMITbIOTEPA.

Ecnu y ¢aiina HeT umeHu, BaM OyIeT MPeAJIoKEeHO yKa3aTh €ro.

* Knomnka Run 3aITyCKacT TGKYH_IHﬁ CKPHIIT. KOF}I& KO BBIITOJHSCTCA,
KHOIIKa Run IIPpE€BpaliacTCsd B KHOIIKY Stop. Haxxmute Stop, YTOOBI

MPUHYIUTEIBHO 3aBEPIINTh BBIITOJIHEHHE KO/1a 0€3 OIINOOK.

* KHormka bebug 3aIycKaeT BU3yalbHbIM OTJIAAYUMK Mu, MO3BOJISIONIANA

OTJIaXKUBATh Mporpammsl Python.

* KHomka REPL CO31acT HOBYIO IIAHCIIb, 4@ KO, KOTOpBIﬁ BBl BBOJAUTC

311eCh, onleHnBaercs Python moctpouro.

Bw1 Mmoxete y3HaTh Oostbinie o pegaktope MU Ha ctpanuiie yueOHuka mo Mu -

https://codewith.mu/en/tutorials/1.1/.



https://codewith.mu/en/tutorials/1.1/

Ecnu Bbl ONBITHBIN NMPOTPAMMHUCT, BBl TaKK€ MOKETE HCIIOJIb30BaTh APYIHe
UHCTPYMEHTBI pelakTupoBaHus koja Python, Takue kak PyCharm, VS Code,
0JI0KHOT Jupyter uiu 1000 APYroll MHCTPYMEHT pefakTopa KOjAa, KOTOPBIU
BaM MOJXOUT.

YcranoBka B MU HakeToB CTOPOHHUX
pPa3padOTYHKOB

B 510l kHUre MBI OyJIeM HCIOJIb30BATh MHOKECTBO CTOPOHHUX MAKETOB JIJIS
3aBEpIICHMs] HAIIUX CLEHapueB aBromaTu3zauuu. Ilaketsl  (uMHOTAA
Ha3blBacMblc OMOJMOTEKAMH WJIH MOAYJSIMH) — 5TO MHOTOKPATHO
UCIIOJIB3YEMBIM KOJZ, KOTOPBIM BBl MOXETE 3arpy’karb, yCTAaHABIUBATH U
WCIIOJIBb30BaTh B CBOUX IMporpamMmax. OHU SKCIMOHEHLIHMAIBHO COKpallaroT
BpeMsi pa3pabdOTKH, IMOCKOJbKY BaM HE HYXXHO MEpENUuChIBaTh KOJI IS
JTOCTKEHUSI TAKOM k€ (PYHKIIMOHAIBHOCTHU B BallleM MPOEKTE.

OnHMM M3 TJaBHBIX TpeuMmylnecTB Python sBiseTcss TO, Y4TO y HEro ecTh
OrpOMHAsl KOJUICKIIMSI ITaKETOB, KOTOPBIC ITO3BOJAT JOOUTHCS JKEIaecMOM
(YHKIIMOHAJILHOCTH B BalllMX Hporpammax. Mu nocrasisieTcsi ¢ COOCTBEHHBIM
YCTaHOBIIIMKOM ITaKeTOB, KOTOPHIH ckadaeT koa u3 Python Package Index
Pypi.Org ¥ yCTaHOBUT €ro, 4ToObl BBl MOIJIM KCIIOJb30BaTh €ro B CBOUX
npoektax Mu.

UToObl yCTAaHOBUTH MAaKeT Mu, MIETKHUTE HIECTEPEHKY aIMUHUCTPUPOBAHUS
Mu B mnpaBOM HWXHEM YLy CTpaHMIbl. OTO KHONKa-U300paxKeHue
HACTPOMKH, KOTOpas HCIONb3YyeTCs JJig YCTaHOBKM makeroB Python wu
M3MEHEHUSI HACTPOEK PENAKTOpA KOJIA:

Pythnn@

Puc. 1.4: Knonkxa nacmpotixu pedaxkmopa kooa Mu



BriOepute BKIAIKy Third Party Packages, Kak IIOKa3aHO Ha CJIETyIOIIEM
CKpPHUHIILIOTE:

@ Mu Administration ? >

Current Log  Python3 Environment = BBC micro:bit Settingg Third Party Packages

The packages shown below will be available to import in Python 3 mode. Delete a package from
the list to remove its availability.

Each separate package name should be on a new line. Packages are installed from PyFI (see:
https://pypi.org/).

oK Cancel

Puc. 1.5: Bkraoka ycmarnosxu nakmos ¢ Mu

BBenurte nms makera, KOTOPbIA Bbl XOTUTE YCTAHOBUTH, U HAXKMUTE OK. llakeT
OyJleT 3arpy»KeH U YCTaHOBJICH.

OnbITHBIE TIOJIL30BATENIM TAKXKE MOTYT YyCTaHABIMBATh CTOPOHHHUE MAKEThl C
MTOMOIIBIO pip - YCTAaHOBIIMKA TTAaKeTOB A1 Python.

3aKJII0YeHHUEe

B 5T0ii 1I1aBe MbI 00CYIMJIN IIATH 10 HACTPOMKE cpeabl pazpadotku Python. B
CIICYIOIICH TIJlaBe MBI PAacCMOTPUM OCHOBBI Python, 4uroObl momousb Bam
ABTOMATHU3HUPOBATh MOBCEHEBHBIE KOPTIOPATUBHBIC 3aaUH.

Y10 MOKHO MOYUTATH €lIe

B HWHrepHeTre a0CTYymHO MHOXKECTBO HWHCTPYMEHTOB H  PECYPCOB A
peIaKTUPOBAHUA KOJa, C TMTOMOIIBI0 KOTOPHIX MOXXHO HayaTh pa3pabOTKy Ha




Python. Hekortopsie, Hanbonee MOMyIsIpHBIE U3 HUX, & TaKXKEe MX y4eOHBIC
nocoOus MPUBEJICHBI B CIEAYIONIEH Ta0auIIe:

HaumMeHnoBaHme pecypca Ccblika

Hanucanue koxa 8 Mu https://codewith.mu/en/

Anaconda miis Python https://www.anaconda.com/products/individual

broknoTs! Jupyter mis Python https://jupyter.org/

VS Code s Python https://code.visualstudio.com/docs/languages/pyth
on

PyCharm Python IDE https://www.jetbrains.com/pycharm/

Kon ¢ yuebuukamu Mu https://codewith.mu/en/tutorials/

PykoBocTBO penakropa koaa Python https://realpython.com/python-ides-code-editors-
guide/

Jly4mue pepaktopsi-paspaborunxu Python https://www.simplilearn.com/tutorials/python-
tutorial/python-ide

Taonuyal.l: Uncmpymenmor peoaxmuposanus kooa Python ons paspabomiu na Python

Bonpochl

1. Kakue cyIIecTBYIOT pa3iMuHble peAakTopbl paspadoTku Python?

2. KakoBbI ipenMyIiiecTBa ucrosb3opanus Mu maiis Python?

3. Kak M0OHO yCTaHOBUTH JOMOJHUTEIbHBIC OMOIMOTEKH ¢ IToMoIIbio Mu?


https://codewith.mu/en/
https://www.anaconda.com/products/individual
https://jupyter.org/
https://code.visualstudio.com/docs/languages/python
https://code.visualstudio.com/docs/languages/python
https://www.jetbrains.com/pycharm/
https://codewith.mu/en/tutorials/
https://realpython.com/python-ides-code-editors-guide/
https://realpython.com/python-ides-code-editors-guide/
https://www.simplilearn.com/tutorials/python-tutorial/python-ide
https://www.simplilearn.com/tutorials/python-tutorial/python-ide

I'JIABA 2
OcHoBbl Python

BBenenue

B aToi#i rmaBe Mbl IO3HAKOMHUM Bac ¢ S3BIKOM MporpammupoBanus Python.
Mbl  paccMOTpuM OCHOBBI Python, BKirodas ormepaTopbl IPHHSTHS
perieHni, GyHKIIUU U CTPYKTYPHI JaHHBIX. MBI TakkKe pacCMOTPHUM, Kak
UMIIOPTUPOBATh M HMCIOJH30BaTh BHEIIHUE OMOIMOTEKH JJIS JTOCTHIXKCHHS
JKeJlaeMBIX IeJeH.

CTpvyKkTVYpa

B 3101 rmaBe Mbpl paCCMOTPUM CIIEAYIOIIUE TEMBI:

» Bsennue B Python

*  OmnepaTtopbl IPUHITHS PEIICHUMA
e  CTpyKTypbl JaHHBIX

*  [lukibl/QyHKIINU TOBTOPEHUS

e bubinotexu, MOyJIM WIH MaKEThI

€JIN

N3yunB 3Ty riaBy, Bbl CMOXKETE€ MUCATh 0a30BbIE€ MPOrPAMMBI Ha SI3BIKE
nporpammupoBanuss  Python. Bel  monyuwtre 3HaHMS B o0jacTd
MPOrpPaMMHPOBAHUS, YTOOBI IPUCTYITUTH K CO3AaHMIO TIporpaMM Ha Python.
Bbl Takke Oynere MMeETh TpelICTaBlIeHUE O S3bIKe clieHapueB Python,
CHHTAKCHUCE U CTPYKTYpax JaHHBIX.

Beeanue B Python

Python — 3To s3bIK TPOrpaMMUPOBAHUS OOIEr0 Ha3HAYCHUS, CO3IaHHBIN
Ha OCHOBe s3blka mporpammupoBanus C. Python Ttarxke sBusercs
UHTEPIPETUPYEMBIM S3BIKOM U MOXKET UCIOJIb30BATHCSI B MHTEPAKTUBHOM
pexnMe (aHAJIOTUYHO UCIIOJIb30BaHUIO ero B KauecTBe
VCOBEPUIEHCMBOBAHHO20 KALKYAAMOPA, BBIIOJIHIIONIETO OJJHY KOMaHay 3a




pa3). Pexxum scripting B Python mo3Bosiut BaM BBITIOJHATH Psii KOMaH B
COXPAHEHHOM TEKCTOBOM (paiiiie, 0OBIYHO C paCHIMPEHUEM . pyllOCIIC UMECHH
Baiiero gaina.

C Python moHO AenaTh MPaKTUYECKU BCE, M 3TO OJUH M3 CaMbIX IMPOCTHIX
SI3BIKOB IS HaunMHamomux. Python mmpoko HCHOab3yeTCs BO BCEM MHpPE
JUTSL CO3JIaHMSI CHCTEM aBTOMAaTH3aIH, MOJIeJIel MaIlTuHHOTO OOy4YeHUs,
aHanu3a JaHHbBIX ©  BeO-pa3paborku. OH MOXET TOMOYh BaM
aBTOMATU3MPOBAaTh TIOBCEJHEBHBIC pabouue 3ajadyd, CO3/1aBaTh BeO-
MPUIIOKECHUS, BBITTOJHATh aHAJIU3 JaHHBIX M CO3/1aBaTh MOJICIN MAIIMHHOTO
o0yueHus.

B sToii kHHMre MBI Uciosib3yeM Python version 3.8.5 npu 3TOM KO T0JDKEH
pabotaTh B Oymyiiem mis Bepcuii Python ¢ HeGONbIIMMU OOHOBICHUSMHU.
YroObl Ha4YaTh ¢ MpOCTOW mporpamMmbl Ha Python, oTkpoiite penakrop Mu,
BBEAUTE print(‘Hello World’), coxpaHuTe (ailn M HaXMHUTE Run. BBl
YBUJIUTE COOOIICHNE Hello World, MOSIBUBIIIEECS B OKHE KOHCOJH, KaK 3TO
MOKa3aHO Ha CIEAYIOIIEM PUCYHKE!

® Mu 1.1.0.beta5 - hello.py - O X

+ L &)X B M Q¢ 4 (=20

Mode New Load Save Stop Debug REPL Plotter Zoom-in Zoom-out Theme Check Tidy Help Quit
helopy X

1 # Write your code here :-)

Pl rint('Hello World')

Running: hello.py
Helle World

>>>

Python 3 -a-
Puc. 2.1: IIpoecpamma Hello World

C Python BBl MOXeTe JIerKO NPHUCBaWBaTh 3HAUCHUS MEepeMEHHbIM. Hibke




MPUBEJICHBl HEKOTOPBIC MPUMEPHl 3HAYCHUN PA3JIMYHBIX THUIIOB JAHHBIX,
NPUCBOCHHBIX MepeMeHHbIM. B Python cornmamenne 00 wuMeHax
NEepPeMEHHBIX, (PYHKIUH, KIacCOB M CTPYKTYpPhl KOJAa COOTBETCTBYET
pykosoocmay no cmunto PEP 8. [lepeMeHHbIe SBISAIOTCS YyBCTBUTEIbHBIMU
K PETUCTPY, KaK ITIOKa3aHO B CIECAYIOUIUX IPUMEPaX:

* my string = “ Hello World” # lIpumep cmpoxu
* my number = 12 3 2 13 12 # Ilpumep yenvix yucen

* my float = 3.1415 #/[lpumep uucia c niasaiower moukou

31eCh MBI NPUCBOWIIM JAaHHBIC ICPMEHHBIM my string, my number H
my float, WCHIOJIb3ys OIIEpaTOp MNpUCBaMBaHUiI =. Mbl MoO)eM
HCIIOJb30BaTh 3THU IMPHUCBOCHHLIC 3HAYCHMA, Ha6paB HNX B MHTCPIPLETATOPC

Python.

Python Tarke mommepkuBaeT apUPMETHYSCKUE ONEPATOPBI IS
BBIMIOJTHCHUS MAaT€MAaTUYECKUX ONepaluid, Takux Kak + , -, /, * , %. Ha
CJIEIYIOIIEM PHUCYHKE Mbl BUAUM HEKOTOpBIE MPUMEPhl MaTEMaTHYECKUX
oreparuii, BRITOJHsAEMBIX B Python:

® Mu 1.1.0beta.5 - hello.py — m] X

+ (&) &)X E M Q6 & =20

Mode New Load Save Stop Debug REPL Plotter Zoom-in Zoom-out Theme Check Tidy Help Quit
helo.py M
1oprint(2 + 2)
2 print(6 = 7)
3 print(18 / 3)
4

Addition
Multiplication
Division

o

Runnina: hello.ov
4

42

6.0

>

Python 3 -a-

Puc. 2.2: Mamemamuueckue onepayuu ¢ Python

MpbI Takke MOKEM MCIIOJIb30BATh OINEPATOPbl CPABHEHUS M JIOTUYECKHUE
OIIEPATOPBL: <, >, ==, !=, <=, >=, a TAKKE ONEePATOPbl CPAaBHEHM S, TAKUE KaK




AND , OR, NOT. Tum nmaHHBIX, BO3BpallacMbli HMH, Ha3bIBACTCS
jgorudyeckuM win ByjeBbIM 3HadeHHEeM (cM. Puc. 2.3):

® Mu1.1.0.beta.5 - hello.py

+ (L) &) (X B M @ Q) &) =20

Mode New Load Save Stop Debug REPL Plotter Zoom-n Zoom-out Theme Check Tidy Help Quit
helio.py x

orint(l > 100)

orint(True and True)

orint(True or False)

orint(True and False)

1T
f
f
f

2
3
4
5

Runnina: hello.pv
False
True
True
False

>>> ‘

Pythen 3 -a-
Puc. 2.3: Byneswi onepamopwi ¢ Python

OnepaTopbl IPUHATHSA PelICHUS

OmnepaTopsl MPUHATHS PENICHUH ONPEICNISIIOT HampaBiICHUE IOTOKA
BBIMOJIHEHUsT Tporpammbl. B Python omeparoper if, else wu elif
UCTIOJB3YIOTCS ISl MPUHATHS perieHuii. B Python orerynsl ucrnoss3yrorcs
BMECTO CKOOOK JuIst 0003HaueHHus 0JI0KA KOJIa, OY€Hb Ba)KHO HCIIOJIh30BATh
COIJIACOBAHHBIC OTCTYIHBI B Koze Python. OOGBIYHO MBI HCITONIB3YEM YETHIPE
npobena Ha ypoBeHb OTCTyma B Python B coorBercTBHU C pyKosoocmeom
no cmunto PEP 8.

Omneparop If

Onepatop if MCHOJB3YETCS JISI MPUHATHS PEHICHUS O TOM, CIEAyET Jn
BBITIOJIHATH OIpPEICICHHBIN 0JI0K KOJIa UJIA HET.




CuHTaKCHC:
if (condition):

# Statements to execute if true

Ha Puc. 2.4 mMpl BUIAM UCIIONIb30BaHHE oreparopa If mist mpoBepku Toro,
OoJipLIE JIM MEpEMEHHAs Yucia 100 WIKA HEeT. B ciydae, Korja 3HaueHUE
[IEPEMEHHON paBHO 1000, BBHIMIOJHIETCS ONEPAaTOP BBIBOJAA print , KOTOPBIU
BBIBOJIUT Ha dKpaHe COOOIIEHUE 1000 is greater than 100

® Mu 1.1.0beta.s - hello.py

+ ) X (&) (X% =) (W

Mode New Load Save Stop Debug REPL Plotter
helopy X

11 = 100

2 if (i > 100):

3 print(f'{i} is greater than 100')

4

Runnina: hello.ov
1000 s greater than 100

>>>

Q QG

Zoom-in Zoom-out Theme

Puc. 2.4: Onepamop If

b

Check

Tidy

Python 3 -m-




If-else

OmnepaTop else MO3BOJISIET BBIMOJIHATH KOJI, KOT/Ia ycoBUe orneparopa if

JIOJHCHO.

CuHTaKCHuC:
if (ycaoBue) :

# Boinosinsier 3TOT 0JIOK, €CJM YCJI0BHE HMCTHHHO

else:

# BbinmoJsiHsieT 3TOT 0JIOK, €CJU YCJIOBHE JIOKHO
Ha Puc. 2.5 3HadeHue nepeMeHHO paBHO 10 , MO3TOMY ONEpPATOpP print

U ONEPATOp else BBIBOJST HA IKPaH COOOUIEHUE 10 is less than 100

© Mu 1.1.0.beta.5 - hello.py

+ L& %x
Mode New Load Save Stop Debug REPL
hello.py x
11 =1

if (i > 160):
print(f'{i} is
else:
print(f'{i} is less

greater than 100')

m ok W oM

than 100')

Runnina: hello.oy
10 s less than 100

>>> |

Saved file: C:\Users\xcapia\mu_code\book_code\chapter2\hello.py

M-

Plotter

Q Q¢

Zoom-in Zoom-out Theme

b

Check

Puc. 2.5: IIpocpamma If - else

if-elif-else

Tidy

?2)(O

Help Quit

Pythan 3 -a-



31ech IPOrpaMMUCT MOJKET BbIOpaTh OJWH M3 HECKOJIbKHX BapUaHTOB.
Onepartopsl if BBINOJHAKOTCA CBEPXY BHU3. Kak TOJIBKO OJHO U3 YCIOBUU,
YIPAaBIAKOMMUX if, CTAHOBUTCA UCIMUHHbIM, BBINOJIHAECTCA OIEpPaTop,
CBSA3aHHBIM C OTUM if, a OCTaJbHAs 4YacTh IOCJIENOBATEIBHOCTU
UrHOpUpyeTcs. Eciim HU OJTHO U3 YCJIOBUW HE SABISETCA UCTMUHHBLIM, TO B
TaKOM ciiydae Oy/eT BBINOJIHEH TOCIEIHUNA ONIepaTop else.

CuHTakcuc:

if (ycaoBue) :
oneparop

elif (ycioBue) :

oneparTop

else:

omeparop

Ha Puc. 2.6 3HaueHue mepeMEeHHOW paBHO 10 , TOAITOMY BBIOTHSIOTCS
OMepaTophl print M elif, BBIBOJS HA DKPaH COOOIIEHHE 10 is greater
than 1.

©

NN N EINIOOSINE

Mode New Load Save Run Debug REPL Plotter Zoom-in Zoom-out Theme Check Tidy Help

=

decision x
i =10
if (i > 100):

print(f'{i} is greater than 100')
elif (i > 1):

print(f'{i} is greater than 1')
else:

print(f'{i} is less than 1')

2

@ N U A W N e

moans 0B

Puc. 2.6: [Ipocpamma If - elif - else



[ukjabnl/noBTOPEHNE
B Python ects nBa tTina nukiaos for u while,

Huxa for

Huknbl for mnepeOMPAIOT 3aJaHHYIO MOCJIEN0BATEIBHOCTh. MBI MOXKEM
UCIO0JIb30BaTh B Python ¢yHKIMIO range () Ul BBIIOJIHEHUS (hparMeHTa
KOJIa 3aJaHHO€ KOJM4YeCTBO pa3. DyHKIUsA range() mepedOUpaet
MOCJIEA0BATEIBLHOCTD YHCEll, HaUnHas ¢ 0 0 YMOJYaHUIO, YBEIUYUBASICh HA
1 (mo yMoI4aHUI0) U 3aKaHYMBAsI YKA3aHHBIM YUCIIOM.

Ha Puc. 2.7 Mbl BUIUM, KaK BBIMOJHSIETCS MPOCTOM IUKI for, KOTOPBIU
BBIBOJIUT HA 3KpaH 4Yucia OT 0 JI0 3, UCHOJIb3Ys (DYHKIIUIO range |
@® Mu 1.1.0.beta5 - hello.py — u] X

+ 2 X (% E M e QG &= 2 0

Mode New Load Save Stop Debug REPL Plotter Zoom-in Zoom-out Theme Check Tidy Help Quit
helopy 3

1 for x in range(4):

2 print(x)

3

Runnina: hello.py

>

Python 3 -a-

Puc. 2.7: Ilpocmoii yuxn for ¢ Python

IHuxasl while




L[I/IKJ'II)I while aHaJJOTM4YHbI ITUKJIAM for M OHHU IIOBTOPAIOTCA OO0 TEX IIOD,
ITOKa BBITIOJIHACTCA OIIPCACIICHHOC JIOTHYCCKOC YCIIOBUC.

Ha Puc. 2.8 ™Mbl BHUJIUM BBINOJHEHUE IMKIA while C HaYaJIbHBIM
3HAYEHUEM [EPEMEHHOM i, PpAaBHBIM 1, WU KOHEYHbIM YCIOBUEM,
YKa3bIBAIOIIUM, YTO LIMKJI IOJKEH BBINIOJIHATHCS A0 TEX MOP, ITOKA 3HAYCHUE
HE CTAHET MEHbIIE 4. BHYTpU LMKJIa Mbl YBEIIMYMBAEM MEPEMEHHYIO Ha |
OpU KaXJI0M UTEpauuy. DTOT LUKI 3aBEPIIAETCSA, KAK TOJIBKO 3HAYEHHE
MIEPEMEHHOU JOCTUTAET 4!

©® Mu 1.1.0.beta5 - hello.py - u} X

+ (23 (% @M QG (=2 O

Mode New Load Save Stop Debug REPL Plotter Zoom-in Zoom-out Theme Check Tidy Help Quit

i = 1

2 while i < 4:
3 print(i)

4 i+=1

Runnina: helle.oy

1
2

>>>

Saved file: C:\Users\xeapia\mu_code\book_code\chapter2\hello.py pythons b

Puc. 2.8: Iuxn While

Omneparop break

Onepatop break HCIHOJB3YETCS IS BBIXOAA W3 IMKJIA for WM IMKJA
while. C MoMoIIbIO ONeEpatopa break MbI MOXXEM OCTAHOBHUTH IUKI IO
TOTO, KaK OH MPOUJIET YEPE3 BCE UTEPAIUH.

Ha Puc. 2.9 omepatop break HCHOJB3YETCS IJIS BBIXOJA M3 IHMKJIA, KOTJa
3HAYEHHUE MEPEMEHHOM PaBHO 2 . DTOT LMKJ 3aBEPIIAETCA IOCIE IeYaTh
3HAYEHUW 0 W 1, W MPOMCXOIUT BBIXOJ U3 IMKJA, KaK TOJIBKO 3HAYCHUE
JIOCTUTAET 2




® Mu1.1.0.beta5 - hello.py

+ )(L)(&)|(x
Mode New Load Save Stop Debug
helo.py X
1 for x 1in range(4):
2 if x == 2:
3 break
4 print(x)

Runnina: helle.py

2>

Saved file: C:\Users\xcapia\mu_code\book_code\chapter2\hello.py

REPL

A

Plotter

CYRC RIS

Zoom-in  Zoom-out Theme

Check

Tidy

Pythan 3 -ﬁ

Oneparop continue

Puc. 2.9: Onepamop Break

C nmoMomibl0 Oomneparopa continue Mbl MPOMYCKAEM TEKYLIYIO HUTEpaIUIO

LHKJIA U IPOJIOJDKAEM CIEAYIOULYI0 HTEPALHIO [IUKJIIA.

Ha Puc. 2.10 onepatop continue HCHOJIB3YETCS JJIsi MPOMYCKa Ie4YaTu
MEepeMEHHOM, KOT/la 3HauYe€HHE TMEePEMEHHOW paBHO 2 . Takum oOpazom,
MeYaTarTCA 3HaUYCHUSI 0 , 1 U 3, a KOrja 3HAaYeHUEe MEePEMEHHON paBHO 2,

orepaTop print MPOMYCKAETCS C IOMOIIBIO OMEpaTOpa continue:!




® Mu 1.1.0beta.5 - hello.py

r(+)(2) &

Mode New Load Save
helo.py X
1 for x 1in range(4):
2 if x == 2:
3 continue
4 print(x})

Running: hello.py

[¢]
1
3
>>>

x

Stop

(B3 (M) Q) Q)6

Debug REPL Plotter Zoom-in Zoom-out Theme

Puc. 2.10: Onepamop Continue

ol

Check

Tidy

=)

Help

Quit

revens L3




CpVyKTYpDA JAaHHBIX

JlaHHbIe WrpaloT OYCHh BAXHYIO pOJIb B TeEKyIlew paboueld cpene.
CTpyKTyphbl JaHHBIX B PythOn mo3BoJisSOT BaM XpaHUTh JaHHBIC, H3BJICKATh
UX U JIETKO BBINOJHATh HaJ HUMU onepaunn. CIIUCKH, KOPTEXKH, CJIOBAPH
¥ HaOOPBI — 3TO YETHIPE OCHOBHBIX THIIA CTPYKTYP JaHHBIX B Python.

Caucku

Cnuckm cojepxar yHOpSAOYEHHYIO I10CJIEOBATEIbHOCTh JJIEMEHTOB B
Python. K xaxmomy »3JeMEHTYy MOXHO MOJY4YUTh JOCTYI Oyaromaps
unoexcy. B Python unnekcel HaunHaroTcs ¢ 0 BMecto 1, modTOMy TEepBHIid
AJIIEMEHT crKCcKa HyMepyercs Kak 0, a mocineaHuid 3JIeMeHT AJisl CIHCKa ¢ N
aneMeHTaMu npoHyMmepoBaH N - 1. CymiecTByeT TakKe OTpHUIATENIbHOE
MHIEKCUPOBAaHKE, KOTOPOE HAUYMHAETCS C -1, 4TO MO3BOJISET BaM MOJIYUYHUTh
JOCTYTI K 3JIEMEHTaM OT IOCJIEIHETO K IIEPBOMY .

CIHCKH CO3ar0TCs IyTEM MOMEIICHUS B CKOOKH [ | 3nauenuil, pazoenennvix
3anAMouIMU.



Ha cnenmyromnieM pHCyHKE Mbl BHAMM HECKOJBKO MPUMEPOB CO3IAHHUS U
HU3MeHeHus crucka B Python:

© Mu 1.1.0beta.s - lists.py - a x
-
P+ (L) &)%) w* MG =20
Mode New Load Save Stop Debug REPL Plotter Zoom-in Zoom-out  Theme Check Tidy Help Quit
lsts.py x

my_list = [] #create empty list

print(my_list)

my_Tlist = [1, 12, 3, 'helle'] #creating list with data
print(my_list)

print(len(my_1list)) #find length of list

print(my_list.index(12)) #find index of element that occurs first
my_list.append('100') #add element 100 to the list

print(my_list)

L= I = T R S FC R Y

Runnina: lists.ov

L1

[1, 12, 3, 'hello']

4

1

[1, 12, 3, 'helle', '100']
>>> |

Pythan 3 -0
Puc. 2.11: Cnucku ¢ Python

I_[I/IKJ'I for MOXHO MCIIOJIB30BATh JUIA JOCTYIIA K 3JICMEHTaAM CIIMCKa 110 OTHOMY.




Ha Puc. 2.12 nukn for HCMONB3YETCS IS Mepedopa KaKIOTO JIEMEHTA
CIHCKAa W TOCIEAYIOMIEH TMeYaTh SJIEMEHTOB JTOr0 CIIMCKA C TIOMOIIBIO

orieparopa print.

© Mu 1.1.0.beta.5 - list_loap.py

r(+)a) s
Mode New Load Save
it bocppy M
1omy_list = [1, 12, 3,
2> for item din my_list:
3 print(item)
4

Runnina: list loop.py

1
12

3

helle
>>>

X ik EM e QG e

Stop Debug REPL Plotter Zoom-n Zoom-out Theme Check

'hell®'] #creating list with data

Tidy

=)

Help

Quit

Python 3 -a-

Koprexn

Puc. 2.12: IJuxn FOr co cnuckamu




Kopre:xk noxox Ha CHOUCOK U TMPEACTaBISIET COOOW yHOPSIAOUYCHHYIO
MOCJIEIOBATENILHOCTh 3JIEMEHTOB. (OJIHAKO KOPTEXHU HeuzmeHsemvl (UX
HEJIb3s1 U3BMEHUTH TI0CJIE CO3aHus).

Koprexxu co3pmatorcs TmyTeM TMOMENICHHsS] 3HAYEHUH, pazoeneHHbixX
3anameimu, 6 Kpyeavle ckooku (). B xopTexe HeT Merona 100aBICHUA,
MOCKOJIBKY €T0 HEJb3sl U3MEHHTD TOCIIE€ CO3/IaHuUA.



Ha cnenyromem pucyHKe co3maeTcs KOpTex, U uki for ucnomssyercs mist
nepedopa Kaxaoro 3JIeMEHTa 3TOT0 KOPTexka, a 3aTeM JIJIsl UX MevaTu:

© Mu 1.1.0.beta5 - tuplepy - O 'Y
— ]
+ (2 &) (% M) Q&) ) =20
Mode New Load Save Stop Debug REPL Plotter Zoom-in Zoom-out Theme Check Tidy Help Quit

lists.py X list_loop.py X tuplepy x
1 my_tuple = (1,2,'hello')
2 print(my_tuple)
a3 for item in my_tuple:
4 print(item)

Runnina: tuple.oy

(1, 2, 'hello")
1

2

hello

22>

Python 3 ¢-

Puc. 2.13: Kopmeoc ¢ Python

CaoBapu




CioBapbp — 3TO CTPyKTypa AAHHBIX, B KOTOPOW XPAHATCA napvl KIi0U-
3Hauenue. IIpOCTBIM aHajJOroM CJOBaps MOXKET ObITh Tene(OHHbIN
CIOPaBOYHMK, TJ€ HOMEpa Tele(OHOB SBIAIOTCS KIHOYaMU, a MMEHA —
3HaYeHUsIMU. Bbl MOKeTe NOJyduTh JOCTYyI K UMEHU IO HOMEpY TenedoHa
cJioBaps.

CrnoBapu CO3afOTCs MyTEeM MOMEIICHUS pa3/IeICHHBIX 3aMlsAThIMU MMap key :
value B (purypHsie ckoOku { }. CioBapu paOOTarOT aHAJIOTHYHO CIHUCKaM
(HO BBI HHIEKCHPYETE X C MIOMOIIBIO KITFOUEH ).



Ha crnenyromem puCyHKE Mbl BHJIUM HECKOJIBKO

J0CTYIIa U U3MEHEeHHs ciioBaps B Python:

NPUMEPOB CO3/IaHMUs,

@® Mu 1.1.0.beta5 - dict.py - O X
+ (2 (X)) (% EB) M (Q)Q) (¢ &) (=20
Mode New Load Save Stop Debug REPL Plotter Zoom-in Zoom-out  Theme Check Tidy Help Quit
dictpy X
1 my_dict = {} # empty dictionary
2 print(my_dict)
3 my_dict = {1: '"Hello', 2: 'World'} # dictionary with elements
4 print(my_dict)
5 my_dict[3] = 'Python' # Adding a new element to dictionary
5 print{my_dict)
7
Running: dict.ov
{}
{1: 'Hello', 2: 'World'}
{1: 'Hello', 2: 'World', 3: 'Python'}
Python 3 la-
Puc. 2.14: Cnosapu ¢ Python
HI/IKH for MOXHO HCIIOJIB30BAThH MIJIA A0CTyIIa K J3JICMCHTaM CJIoBapsa C

IIOMOIIBIO CJICAYIOIIHUX METOI0B.

¢ items (): Uk o mapam key: value B CIIOBApE.

* values(): [lepebop 3HaueHuii B cioBape.

* keys (): Ilepebop kiroueii B cioBape.




Ha Puc. 2.15 MbI BUauMm mpuMmep repedopa cioBaps ¢ HCIOJIb30BAaHUEM

KJIFOUEH CIIOBaps, 3HAUYEHUH WJIM TOT'O U JIPYTroro:

© Mu 1.1.0.beta.5 - dict_loop.py

P+ &) &) (x) (@M@ Q)¢

Mode New Load Save Stop Debug REPL Plotter Zoom-in Zoom-out  Theme
dictpy M| dctloopay XM
my_dict = {1: 'Hello', 2: 'World'}
for key, value in my_dict.items():
print(key, '->', wvalue)
for value 1in my_dict.values():
print('value:', value)
for key 1in my_dict.keys():
print('key:' key)

- Y T

Running: dict loop.py
1 -> Helle
2 -> World
value: Hello
value: World

key: 1
key: 2
> |

Check

Tidy

-

Help

Quit

Python 3 -a-

Puc. 2.15: J{nsa yuxnos co crosapem

Habophbl




HaGopst — »3T0 HaOOpbl HEYNOPSAJOYECHHBIX JJIEMEHTOB, KOTOpPBIE
yHUKaIbHBL. OHM  coAepKaT TOJbKO YHHUKaJbHbIE 3HAYEHUS, a
MOBTOPSIIOLIMECS 3HAUCHHSI aBTOMAaTUYECKU YAAISIOTCS U3 Habopa.

HaGops! co31at0TCst IyTeM MOMEIICHUS 3HAYCHUH, pa3AeICHHBIX 3alsThIMH,
B (urypusie ckooku { } .



Ha cnenytoiiiem pucyHke Mbl BUJUMM MPUMEP CO3/aHUsI U iepedopa Habopa
B Python. O0parute BHUMaH¥KE, YTO TTOBTOPSIOIIUECS 3JICMECHTHI OMYIICHBI B
Habope, U YHUKAIbHBIA HAOOp CIHCKAa 3JIEMEHTOB IE€YaTaeTCs, KOTJa MBI
MPOKPYYUBAEM 3TOT HAOOP:

® Mu 1.1.0.beta5 - sets.py - m} x
—
+ (2 X (% MiQ QG )= (2O
Mode New Load Save Stop Debug REPL Plotter Zoom-in Zoom-out Theme Check Tidy Help Quit
sstspy x

i my_set = {1, 2, 2, 2, 5, 5, 5} #create set
2 print(my_set)

3 for item in my_set:

4 print(item)

5

Running: sets.py
{1, 2, 5}
1
2
5
22>

Python 3 ¢

Puc. 2.16: Habopwr ¢ Python

DvyvHKIUN




@OYHKIUM UCTIONIB3YIOTCA ISl pa3fesieHUsl KoJa Ha OJIOKH, YTO MO3BOJISET
MOBTOPHO HCIIOJIb30BATh KOJ C TEYEHHUEM BPEMEHHU. DTO JIETAET IPOrpammy
OoJiee TOHSATHOM MW TMO3BOJIIET BaM HCIIOJIb30BaTh KOJA B Pa3HbIX
IporpaMmax.

®dynknuu B Python onpeaensiorcs ¢ MOMOIIbIO def keyword, 32 KOTOPBIM
cienyeT uMsi GyHKIUU. OYHKIMKY BBI3BIBAIOTCS 10 UX UMEHHU C Iepeaadeit
COOTBETCTBYIOIIUX aPTYMEHTOB B ONpeeeHUN HyHKIIUH.

IIpuMep cMHTaKCHCA BBITVISIAUT CIAEAYIOIIMM 00pa3oM:
def func name (arguments) :
func_operation

Ha cnenyromem pucyHKe Mbl BUAMM IPUMEP CO3AAHUS MPOCTOM (DYHKIIMU
I CIOXKeHHWsT ABYX 4yucea B Python. ®yHKIMS BBI3BIBACTCS BHYTPH
omeparopa print C JIByMsl YHCJIaMH, KOTOpPbIE€ Mbl XOTHUM J00aBUThH B
KauyecTBE apryMeHTa BHYTpU (PYHKIUU:

@® Mu 1.1.0beta.5 - function.py — a

+ 2 &) (% E M Q ¢ =20

Mode New Load Save Stop Debug REPL Plotter Zoom-in Zoom-out Theme Check Tidy Help Quit
function.py x

1 def addition(numl, num2):

2 result = numl + num2

3 return result

4 print(addition(1,160))

Running: function.py
101

>>>

Puc. 2.17: [Ipocmas ¢ynkyus crooxcenus 6 Python

Pythan 3 -a



budanorexku, MOAYJIM WJIH NAKEThI

bubanoreka mian Mmoayias Python — sto aiin, comepskamiuii MHOTOKPAaTHO
UCIIOJb3yEMbIE OIpEACICHUsT W omeparopbl. bubmmoreku Python —
JYYIIAN CI0CO0 MOJAETUTHCS KOAOM MEXAy NpriioKeHusIMU. CyIiecTBYIOT
TeICIun OuOIMoTek Python, co3maHHBIX U MOAACPIKUBACMBIX Pa3IMYHBIMH
coobmiecTBamu 1 kommanusgmu. Python Package Index (https://pypi.org/)
COJICPUT OOMIMPHYIO KOJUICKITHUIO TIOBTOPHO MCTIOJB3YEMBIX PETIO3UTOPUECB
MPOrpPaMMHOT0 OOeCIieueHus sl si3bIka mporpammupoBanus Python. B
ATOW KHHUTE€ MBI OyJeM 4YacTO HCIOJIb30BaTh OuOnuoreku Python mms
CO3/IaHMs HEOOXOIUMBIX MTPOTPAMM aBTOMATH3AINU PAOOTHI.

Monaynun MoXHO 100aBisiTh ¢ moMmonipl0 MU (ycTaHOBKAa CTOPOHHHUX
nakeroB ¢ 1noMmomblo MU) wuaM  ycTaHOBHIMKA pip.  Moaynu
UMIIOPTUPYIOTCS C UCIIOIb30BaHUEM KJIHOUEBOTO CJIOBA import, 32 KOTOPHIM
CJIEAYeT UMSI MOTYJIS.

Ha crnenyroiieM pucyHKe Mbl HIMIIOpTHPYeM OubOauoreky Python ¢ mvenem
math. [locne wmmopra 3TOi OMOMMOTEKM MBI MOXEM HCIOJIH30BAThH
dbyHKIMH, DOCTynHBIE B OuOnmoreke. Omnpenenenus GyHKIUNA U TpUMEP
WCIOJIB30BaHUs (DYHKITUU JIJ1s1 OMOIMOTEKH MOYKHO HAWTH B TOKYMEHTAI[UU
OMOMMOTEKH, KOTOpas B JIaHHOM CIllydae SBJSIETCA JTOKYMEHTalneu
oubnuorexku math Python (https://docs.python.org/3/library/math.html):



https://pypi.org/
https://docs.python.org/3/library/math.html

® Mu 1.1.0.beta5 - modules.py - O X

+) (2 (3 (% E (M) ) Q) &) () (=)2)0

Mode New Load Save Stop Debug REPL Plotter Zoom-in Zoom-out Theme Check Tidy Help Quit
modules.py x

1 import math # Import math Library

2
print(math.pow(9, 3)) #Return the value of 9 raised to the power of 3

3\

3
4
5 print(math.acos(©.55)) # Return the arc cosine of ©.55
6

Running: modules.pv
729.0
0.9884320885261531

b

Python 3 -a-

Puc. 2.18: Hmnopm u ucnonvzoganue mamemamuiecko oubiuomexu
Python

3aKJII0YeHue

B aT0ii ri1aBe Mbl 0OCYIMIM OCHOBHI s3bIKa MporpaMmmupoBanus Python c
IpUMEpPaMH OIepaTOPOB MPHUHATHS PEIICHUA, CTPYKTYp JAaHHBIX, ITHKJIOB,
¢yHkiui u Oubiamorek Python. Mpbl Takke pacCMOTPEIM CHHTAKCHC
Python, 4roObl mTOMOYb BaM TMOJYYUTh Oa30Bble 3HAHHUA B 00JaCTH
MPOTPaMMHUPOBAHUS, HEOOXOAMMBIC ISl CO3JaHUS W PEIAKTUPOBAHUS
aBTOMaTH3aIuu pabOTHI.

B crnenyromiei riiaBe Mbl OOCYJHMM MBIIIUICHHE B CTHJIC aBTOMAaTH3alluH,
HEOOXO0UMOE IS OMPECIICHNsS M aBTOMATH3alli{ BalllMX IOBCEIHEBHBIX
3agad. MBI Takoke o0cyauM, kak Python Mo>KHO MCIOJIb30BaTh B KaueCTBE
WHCTPYMEHTA JUISI aBTOMATH3allMM 3JaHHK, W OOCYIUM HEKOTOpHIC
peabHbIC CIICHAPUH, B KOTOPBIX Python ucmone3yercs a1 aBToOMaTH3aun
paboOTHI.

Y10 MOKHO MOYUTATDH €Ile

B WuTepHeTe AOCTYNMHO MHOXECTBO OHJIAWH-PYKOBOJCTB U PECYpPCOB IO




Python, ¢ KOTOpBIX MOXHO HadyaThb M3Y4YEHUE SI3bIKa MPOrPAMMHUPOBAHUS
Python. Hekotopesie mnomynsipHble YyuyeOHbIE NOCOOUS MPUBEICHBI B

cleayrolen TadauIe:

HaumeHnoBaHue pecypca

CchLIKa

OdunmansHOE pykoBoAcTBO 10 Python

https://docs.python.org/3/tutorial/index.html

CTpYKTYpbI JaHHBIX, KOTOPHIC BAM HYXbI JJIsI
usyuenus Python

https://www.edureka.co/blog/data-
CrpykTrypas- in-python/

Peanbuble yueOuuku no Python

https://realpython.com/

Yuebuuk w3schools mo Python

https://www.w3schools.com/python/default.asp

Yuebnoe mocobue mo Python

https://www.tutorialspoint.com/python/index.ht
m

KpaTkoe BBesieHHE B IpOrpaMMHUpPOBaHIE Ha
Python

https://datacarpentry.org/python-ecology-
lesson/01-short-Beexenue-to-Python/

Tabauya 2.1: YVuebnuxu ons uzyuenus Python

Bonpocol

1. Kak paboraet mukn While B Python?

2. Kakue cymecTByOT pa3Hbie CTPYKTYphI JaHHBIX B Python?

3. Kak ocranosuts 1k for 8 Python?

4. Yro Takoe makeT B Python?


https://docs.python.org/3/tutorial/index.html
https://www.edureka.co/blog/data-structures-in-python/
https://www.edureka.co/blog/data-structures-in-python/
https://realpython.com/
https://www.w3schools.com/python/default.asp
https://www.tutorialspoint.com/python/index.htm
https://www.tutorialspoint.com/python/index.htm
https://datacarpentry.org/python-ecology-lesson/01-short-introduction-to-Python/
https://datacarpentry.org/python-ecology-lesson/01-short-introduction-to-Python/

I'JIABA 3

MpbIILJIEHNE B CTHJIE ABTOMATH3AIAU
— Python kak

HMHCTPYMCHT aBTOMATHU3AIIUHA

BBenenue

B oaT0o#1 TmaBe MBI 00CyauMM 00pa3 MBINUICHUS, HEOOXOIUMBIA IS
YCHEIIHOTO BHEAPCHUS aBTOMATH3alldd B Balledl opraHu3anuu. Mel
MpoiieM dYepe3 TPOIeCcC OINpeAeTIeHUs TPHOPUTETOB BO3MOXKHOCTEH
aBToMaTu3anu. Mpl  Takke  oOCyauM  CHOCOOBI  COBMECTHOTO
MCIIOJIb30BaHUS pa3pab0OTaHHBIX CPEACTB aBTOMATH3AIMHU ¢ 00JIee ITUPOKOM
OpraHM3aliel TIOCIIe UX CO3AaHuS.

CTpvykTypa

B 31011 rmaBe Mbl paCCMOTPUM CIIEIYIOLINE TEMBI:

e  CTuib MBIIUIEHUS JUIA aBTOMATHU3aL[AN
« OOmIMe TPOIIECCHI 1JIsI aBTOMATU3aLUU

* Unentudukamus Ou3HEC-TIPOIECCOB

€JIN

N3yuuB 3Ty rnaBy, Bl CMOYKETE OMPEICIUTh BO3MOKHOCTH aBTOMATU3ALlUN
B Balllell opraHu3aiuu. Y Bac Takke OyJleT NpaBUIIbHOE MBIILICHUE, YTOObI
pELINTh, KOTJA BHEAPSITh AaBTOMATH3alMIO, & KOrJa HCKaTh JpyTrue
pelIeHust 111 ONTUMU3AIMKU Balllero pabovero mpoiiecca.

CTHJab MbIILJIEHUSA JJIA aBTOMAaTU3alnu

MblljieHHe B CTHJIE ABTOMATH3alMM BKIIIOYACT B cebs1 crroco0 pa6OTBI,
npu KOTOPOM MbI HIONEM IIOCTOJAHHOC VYIYUYHICHHC CYHICCTBYIOIMUX
MpoHeCCOB U HAXOAUMM HX B BO3MOKHOCTH aBTOMATH3AIIUU. DTO CI0C00
MCPCOCMBICIINTE BEChb IPOLICCC BLIIIOJIHCHHUA 3ada4M HJIN BCCTO pa60qer0




mporiecca U HaWTU BO3MOXKHOCTH cjiefiaTh ero Oojee 3(pdekTuBHBIM. Bbl
JOJIKHBI OBITh TOTOBBI K U3MEHEHMSIM M MCKaTh MHCTPYMEHTHI U pPEIICHUS,
KOTOpPBIE TOMOTYT MPOIECCY BBINOIHATHCS 00Jiee 3PHEKTUBHO.

B cnenyromem pasjgene Mbl OOCYIHMM HEKOTOpbIE PaclpOCTPaHEHHBIE
OPOIECCHl M 3aJayd, KOTOPhIE MOXKHO JIETKO aBTOMAaTH3UPOBATh C
nomoiieio Python.

Oo0nme npoiecchl IJ AaBTOMATH3AIINH

Jly4mmi CTapTOBBIM MPOLECC ST aBTOMATU3alUhd — 3TO TOT, KOTOPBIM
4acTO TOBTOPSIETCA IO CBOEW MPHUPOJEC W 3aHUMACT 3HAYUTEIBHOE
KOJIMYECTBO BPEMEHU Bauleil oO1el paboyeil Harpy3KHu.

Haunbonee pacnpocTpaHeHHbIE BO3MOKHOCTH aBTOMATH3AIlMU OTHOCSTCS K
CIEAYIOUIUM TPEM MOJIMHOKECTBAM KaTErOPUM:

1. BBoa manubIX. [Ipoiiecc BBOJa AaHHBIX BKJIIOYAET B ceOs 3ajauw,
TpeOyIolllMe BBOJIa JIAHHBIX M3 OJHOTO MPWJIOXKEHUS B JApyroe. ITH
3alaud  BBIMIOJHAIOTCS  BPYYHYHO W MOTYT  OBITh  JIETKO
aBTOMATH3UPOBaHBI ¢ TOMOILI0 Python. OcHOBHBIMU KaHAUIATAMH
Ha aBTOMAaTHU3aLUI0 BBOJA JAHHBIX SIBIISIFOTCS:

a. 3anmosiHeHue ¢opm: mrodasd 3agada, TpeOyrouas MOBTOPHOIO
3anoyiHeHus (GopM il OJHOTO WJIM HECKOJBKUX HCTOYHHKOB
TaHHBIX.

b. OTHpaBKa IOXO07KHX JJICKTPOHHBIX IMHCEM: 3aJa4l, B KOTOPBIX
BaM HYJXHO OTIPABJIATbL MACCOBBIC J3JICKTPOHHBLIC ITHCbMa HWJIN
IMMOXOXKHNC IJICKTPOHHBIC ITMCbMaA 6OJ'IBIHOMy KOJIMYCCTBY J'IIOI[GI\/'I.

Cc. KonupoBaHue JaHHBIX MEXKIY JABYMSI CHCTeMaMU: Jr00as
3amada,  TpeOyromas  AyOmupoBaHWsS ~ JAHHBIX  MEXIY
HECKOJBLKHUMH CUCTEMaMH.

d. O6cayxuBanue cuctreM ERP m CRM: 3agaum, cBs3aHHBIC C
BBOJIOM naHHEIX B cucrtembl ERP u CRM.

e. O0OHOBJIEHHE YCTapeBHIMX CHCTEM: 33/a4M, CBSI3aHHBIC C
paboToil ¢ yCTapeBIIMMHU CUCTEeMaMU M OOHOBJICHUEM JIaHHBIX B
ITUX CHCTEMaXx.

f. BBom AaHHBIX BO BHYTPEHHHE CHCTeMbI: JI00as 3ajauva,
CBsI3aHHAs C pabOTON U OOCTY>KMBAaHHEM COOCTBEHHBIX CUCTEM.

2. N3Bi1eueHne naHHbIX. [Ipomecchl M3BICUCHUS JAHHBIX BKIIOYAIOT B
cebs padoTy, MpU KOTOPOH BaM HEOOXOJIMMO H3BJIEKaTh JaHHBIC U3



¢daiinoB pa3HbIX (POPMATOB JJIsi MCIOJIB30BAHUS APYTHUMHU TPyIIaMu
WU TIPUJIOKEHUAMHU. DTH 3aJladd MOYKHO JIETKO aBTOMAaTHU3UPOBATbH,
HSKOHOMSI MHOTO BPEMEHHU IPU BBHINOJHEHUU MOBCEIHEBHBIX PabOUMX
3anad. [loutu kaxxknas pabota BKiItOUaeT B ce0sl HEKOTOPbIE 3a7a4H 10
U3BJICYCHUIO JAHHBIX U3 pa3HbIX (ainoB. OCHOBHBIMU KaHAUJAATAMU
Ha aBTOMATHU3allMI0 U3BJICUCHUS TAHHBIX SABJISIOTCS !

a. I3BjIeueHne cBedeHHHd O KJHEHTE: 33Ja4M, CBSI3aHHBIC C
W3BJICUCHUEM CBEJICHUA O KJIMEHTE W3 DJCKTPOHHBIX ITHCEM,
JIOKyMEHTOB U APYTHX CHCTEM.

b. IlpeoopazoBanne nannbix PDF B awmer Excel: 3amgaunm,
CBSI3aHHBIC C MU3BJICUCHHEM JaHHBIX M3 JIOKyMeHTOB PDF mytem
npeobpazoBanus ux B popmar Excel.

C. U3BieyeHne JaHHBIX W3 OTYETOB: 33/1auM, CBS3aHHBIC C
U3BJICYCHUEM [IaHHBIX W3 BHEIIHUX M BHYTPEHHUX OTYETOB,
TaKUX KaKk (PUHAHCOBBIE OTYETHI, MPECC-PEIU3bI, OPUINUECCKUE
OTYETHI U KOPIIOPATUBHBIE OTUETHI.

d. M3BjieueHHe JaHHBIX M3 W300paKeHMU: 3a/1auM, CBSI3aHHBIC C
M3BJIICYEHUEM JAHHBIX W3 OTCKAHUPOBAHHBIX WM OHJIAWH-
N300paKeHUM.

3. Coop mannbIx. [Ipoieccrsl cOopa JaHHBIX BKJIIOYAIOT B ceOsi paboTy,
Ipu KOTOPOM BaM HEOOXOIWMO COOMpaTh JaHHBIE W3 HECKOJbKHX
WUCTOYHHUKOB, TaKMX Kak BeO-CaiThl, (ailibl U MPUTOKEHHSI. OTU
3a/1a4u OOBIYHO BKIFOUAIOT COOP, OUMCTKY U COIMOCTAaBICHUE JaHHBIX
U3 HECKOJIBKMX MCTOYHHUKOB, a TaKXKe HMX HEKOTOPHIA aHajus3.
OCHOBHBIMH KaHIWJAaTaMH Ha AaBTOMATH3AIMI0 cOoOpa JaHHBIX
SIBJISTFOTCS.

a. COop 1eH Mo aKIUsAM: 33/1a4l, CBA3aHHbIE CO COOPOM JTAHHBIX O
[[eHaX TO aKIusIM C BeO-CalTOB (POHAOBBIX OHUPXK W JPYTUX
CUCTEM PBIHOYHBIX JIAHHBIX.

b. [IpoBeneHne MapKEeTHHTOBBIX HCCJIEIOBAHMM:  3aJauyu,
CBSI3aHHBIC CO COOPOM ONPEACICHHBIX (h)parMEHTOB MH(POpMAITUN
C CalTOB COLMAIBHBIX CETEH, CANTOB KOHKYPEHTOB WM
nokymentoB CMU.

c. Coop naHHbIX BeO-caiTa: yro0as 3a1ada, CBsi3aHHasi co cOOpomM
JTAHHBIX IS JIF0OOTO BeO-caiita B UHTEpHETE.

d. U3B1eyenne OHJIAMH-OTYETOB: 3aJa4d, CBA3aHHBIE C
W3BJICYEHHEM JIaHHBIX U3 OHJIAUH-0TYETOB HA ocHoBe HTML.



CyliecTBYIOT TakkK€ MHCTPYMEHTHI OOHApY>KEHHs MPOIIECCOB M aHaIu3a
MPOIIECCOB, KOTOPBIE MOIYT NOMOYb BaM HAWTH MPOLECCHI, KOTOPHIE
ClielyeT IOCTaBUTh B MPUOPUTET U AaBTOMATU3UPOBaTh. Mbl 00CynHM
HEKOTOPBIE U3 3TUX HHCTPYMEHTOB B CIEIYIOLIEM pa3JIelie.

NaenTudurkamus OM3HeC-npoueccoB

Nnentudukanuss Ou3HeC-MPOLECCOB — PACOPOCTPAHCHHBIN CHOCOO
ompeneneHus: npoieccoB. MaeHntudukanus OuU3HEC-TPOIECCOB BKIIOYAET
METO/Ibl U CHOCOOBI PYYHOTO WM aBTOMATHYECKOTO MOCTPOCHUs OM3HEC-
MPOIIECCOB OPTaHU3ALMU U UX BAPUAHTOB.

[Ipomiecchl  Takke MOTYT OBITh HMACHTU(PUIMPOBAHBI C IMOMOIIBIO
TOKYMEHTUPOBAHHS TIpollecca WJIM BPEMEHHOIO aHaiv3a JEATEIbHOCTH,
OCYIIECTBIsIEMOM B opranuzauuu. Ilocne omnpeneneHuss MpPOLECCOB U
MEPEUYMCIICHUS 1IaroB, BOBJICUYECHHBIX B MPOLECC, UCIIOIb3YUTE CIETYOLINI
KOHTPOJBHBIH CIHCOK B KayeCTBE PYKOBOJCTBA ISl BBIOOpA JIyUIIHNX
KaHIWIaTOB JUIA aBTOMATHU3aIHH.

» Tpebyercs Oonee mapbl 4aCOB PyYHOTO BPEMEHH JIJIsI BHITTOJTHEHUSI.
* [Ipormecchl, KOTOPBIE UMEIOT ONPEACIICHHBIC ATrk/TPaBHJIa.

* IIpormecchl, KOTOPBIE TTOBTOPSIOTCS.

* TIporecchl BBIMTOIHSAIOTCS YaCcTO, HE PEXKE OJHOTO pa3a B MECHII.

* HMeroT HeCKOJIbKO II1aroB, CBSI3aHHBIX C BBITIOJHESHUEM TIpoIiecca.

» [Ilpomecc Bkiro49aeT B ceOst HECKOIBKO (haliioB JAaHHBIX, TAKUX KaK
Excel, TexcroBeriit daiin, PDF-daiinb.

» Pabora cBs3aHa ¢ 00CTy)XKMBaHUEM YHACTIETOBAHHBIX CHCTEM.
* TpeOyercs BbICOKasi TOUHOCTD BBITIOJIHEHUS 3a/1a4H.
» Ilpormecc TpeOyeT BEICOKOTO yPOBHS TOKYMEHTHPOBAHHS.

* Ilpouecc conpsikeH ¢ BBICOKMM PUCKOM YEJIOBEYECKOW OMIMOKHU U3-
32 CJI0KHOCTH MJI KOJIMYECTBA HTAIOB.

* IIporuecc, TpeOyromuii 00IBIINX 3aTpaT BPEMEHH, PECYPCOB U
IPYTUX HeMaTePHUATbHBIX aKTHBOB.

* [IIpouecc MOXHO JIErKO aBTOMaTU3HPOBATb.

Ha cnenyromem puCyHKE IMOKa3aH BPEMEHHOW aHAaIW3 BBINOJIHEHHOU
paboThHl MO ompeaeiaeHn0 Haubojiee MOAXOAANUX MNPUIOKEHUN s
aBroMaTtu3anuu. [laapHeduil aHaiu3 MOKET OBITh BBITIOJIHEH HAa OCHOBE
MHTEPBBIO C MOJIb30BATEISIMU, C LEJIbIK OMPEAECIEHUS OKOHYATEIbHOIO
IPOIIECCa aBTOMATU3AIUH.



Puc. 3.1 oroOpaxkaeT BpeMEHHOW aHAM3 B PA3NUYHBIX MPUIOKEHUSX,
KOTOPBI  [OMOTAaeT ONpEeAENTUTh Hauboiee TPYyHOEMKUE 3aladH,
BBITIOJTHSIEMBIE T10JIH30BATEIIEM:

Process Frequency:
Average Process Time (seconds):
Total Process Time (seconds):

Single Process *
. s ¥ e B Refresh
Process: = Time spent in Application
21
Title (Optional): -

Discover Process

Multi-Process

Discover All

WINWORD.EXE 554.33

3B

« Zappy.exe 398.08

FlashBack Player.exe 3

« Excel xe 262.92
« POWERPNT.EXE 256.89

Puc. 3.1: Bpems, nposedernoe 8 NPULOANCEHUSX



Puc. 3.2 orobOpaxaeT KapTy pa3IWYHBIX MPOILIECCOB, BBIMTOJIHIEMBIX

IIOJIB30BATCJICM, Y4aCTOTY OTHX IIPOOCCCOB MW BpPCM:A, 3aTpadnBACMOC Ha
BBIITOJTHCHUEC OTUX IIPOLICCCOB.

Process Map

Process Frequency: 80 Process Frequency: 50
Average Process Time (Minutes): & Average Process Time (Minutes). 3
Total Process Time (Minutes): 640 Total Process Time (Minutes): 150

Excel.exe Excel.exe

12 actions 4 actions
{Copy Data) {Copy Data)

Upload.exe Chrome.exe

24 actions 7 actions
(Validate, copy and pasie) (Paste and Copy Data)

Excel.exe Excel.exe

4 actions 4 actions
(Paste Data) (Paste Data)

Puc. 3.2: Kapma npoyecca npumenenus

Puc. 3.3 oroOpaxkaeTr BpeMEHHOUN aHaIN3 MPUIOXKEHUSI explorer.exe U
MOKa3bIBAET MECTO, TJIe TI0JIb30BATEh MPOBOAUT OOJIBIIIE BCETO BPEMEHH B
ATOM MIPWIOKEHNUU. MBI MOXKEM MPOBECTH ITOT aHAJIN3 HA OCHOBE BPEMEHHU
JUTSI HECKOJIBKUX TPYII U BCEH OpraHu3aIiu:



Process Frequency
Average Process Time (seconds)
Total Process Time (seconds).

Single Process

Time spent on explorer.exe

Process:
Title (Optional):

Multi-Process

Back

Puc. 3.3: Bpems, nposedennoe 6 explorer.exe

Cy1iecTByeT Takke IporpaMMHOe oOecriedeHue i aHajau3a MPOIECCOB U
oOHapy>KeHHUsI TPOLIECCOB, KOTOPOE CO3JAeT KapThl MPOIECCOB HAa OCHOBE
3aMMCaHHBIX I1aroB, JOKYMEHTAIlMUA M CYIIECTBYIOIIMX OPraHU3allMOHHBIX
MeToAOB paboThl. JloOble [aHHBIE, COCTOSIIME M3 YHHUKAIbHOTO
uneHTudukaTopa (MOJE3HO IS TPYNIUPOBKH 3a7ad, MPUHAICKAIINX K
OJHOM 3a7aue), UMEHH AeHUCTBUS (OMMCaHKEe BHITIOJHICMBIX 3a71a4y) U METKHU
BpeMeHH (BpeMs BBITIOJHEHUS 3a7adyd), HAa3bIBAIOTCS KYpPHAJIaMM
coObITHil. XKypHabl COOBITHII UCTIONB3YIOTCS AJIT OOHApYKEHUST 0a30BOM
monenu mporecca. PM4Py (https://github.com/pm4py/pm4py- core) —
9TO MaKeT MHTE/UICKTYyaJIbHOTO aHayin3a mpolieccoB st Python, xotopsrit
HIUPOKO UCIIOIB3YETCs AJ1s1 OOHAPYKEHUsI OM3HEC-TIPOIIECCOB.

3aKJII0YeHue

B sToli Ti1aBe MbI 00CYAMIN BaXXHOCTh MOJX0/1a K aBTOMATU3AIlMU B LIEJIAX
YCIEITHOT'O TOBBIIMICHUSI KadecTBa pabdoThl. MbI paccMOTpeNd CIHCOK
HauOosee pacnpoCTpaHEHHBIX MPOILIECCOB, KOTOPbIE MO>KHO
aBTOMATH3UPOBaTh ¢ ToMoIlIplo Python. Mer Ttakke paccMmorpenu
pa3IMYHbIC MHCTPYMEHTBI U METOJbI, KOTOPHIE MOMOTYT HaM OIPEICIIUTh
HanOoJiee BEPOATHBIX KaHAUJATOB HA aBTOMATHU3AIUIO.

B cnenyromieit rmaBe Mbl pacCMOTPUM pa3iMYHBIE CIIOCOOBI peanu3aliu
aBTOMATH3aI[MU C TIOMOIIBI0 (DalIOB JAHHBIX M AJEKTPOHHBIX TAOIUIl HA
ocHoBe Excel. Msl oOcyaum Moayiau Python, koTopele HOMOIYT C
aBTOMaTHU3allueii HaOOpOB JaHHBIX Ha ocHoBe EXcel, w pasmuunbie


https://github.com/pm4py/pm4py-core
https://github.com/pm4py/pm4py-core
https://github.com/pm4py/pm4py-core

MpUMEphl aBTOMATHU3AIMK, KOTOPHIE MOXHO BBITIOJIHATH JJIS OTHX THIIOB
(aiinos.

Y10 MOXKHO MOYUTATDH €Ille

CylecTByeT HECKOJIBKO XOPOIIMX HHCTPYMEHTOB, KOTOPBIE MOXHO
UCIOJIB30BaTh JUIsl OOHApY>KEHHMs] M aHaliM3a MPOIECCOB, YTOObI HAUTH
BO3MOYKHOCTbH yJIYUILIEHUS POLIECCOB B OPTaHU3ALIUH.

HanmenoBanue pecypca Cceblika

O6Hapy:xeHnue nporeccoB B 2021: uro 3To Takoe | https://research.aimultiple.com/process-

W Kak 3To paboTaer discovery/
PM4Py — maitnunr npomeccos ais Python https://pm4py.fit.fraunhofer.de/
BBejieHre B MaitHUHT IIPOIIECCOB https://towardsdatascience.com/BBeaenue- to-

process-mining-5f4ce985b7e5

IMpouecc maiinuara Celonis https://www.celonis.com/

Tabnuua 3.1 Pecypcuol no obHapysicenuro u aHanusy npoyeccos

Bonpocol

5. Uto Takoe MHCTPYMEHT 0OHAPYKEHUS ITPOIECCOB?
6. Kakue mporiecchl He CTOUT aBTOMATHU3UPOBATH?
7. Kak BbI HaX0AUTE BO3MOXKHOCTH aBTOMATHU3alIMKU B OpTaHU3AIUHU ?

8. Kakoit 00pa3 MbIIUICHUSI HEOOXOAUM JJIsl BHEIPEHUSI aBTOMATU3AIINH ?


https://research.aimultiple.com/process-discovery/
https://research.aimultiple.com/process-discovery/
https://pm4py.fit.fraunhofer.de/
https://towardsdatascience.com/introduction-to-process-mining-5f4ce985b7e5
https://towardsdatascience.com/introduction-to-process-mining-5f4ce985b7e5
https://www.celonis.com/

I'JIABA 4

ABTOMAaTH3anuAa 3aaa4y B Excel

BBenenue

B oT10ii rmaBe Mbl 00CyIHMM CHOCOOBI aBTOMAaTH3alUMM pabO4YMX MPOIECCOB
Excel, Bxitouass co3manue, 3amuch W OOHOBJICHHME JAoKyMeHTOB EXcel. Mbl
Tak)Ke 00CYIUM METObl MaHUITYIMPOBAHHS JaHHBIMU B JoKyMeHTax EXxcel u

CSV.

CTpyKTVypa

B 3101 r11aBe MBI paCCMOTPUM CIEAYIOLINE TEMBI:

*  VYcraHoBka OUOIMOTEKM U1 uTeHus/3amucu Excel

» Cospganne qokymeHToB Excel

* UYrenue noxkymentoB Excel

» OoOnosnenne kauru Excel

» TIpumep aBTOMaTH3anuu Ha ocHoBe EXcel

* ABTOMmaTu3alus Ha ocHoBe ¢aiisoB CSV

(0

W3y4uB 3Ty TiaBy, BBl MOJyYUTE 3HAHUS W MOHMMaHWe OuOimoTeku Python
s pabotel ¢ daitmamu Excel. Bel Takke mo3HakomMuTech ¢ (hparMeHTaMu
KoJa JUIS aBTOMartW3aluu 3agad B EXcel, Takux kak uTeHHeE, 3amuCh |
obOHoBNeHHe KHUTH EXCel. Bbl yBHOUTE HECKOJIBKO pPacnpOCTpaHCHHBIX
IpuUMEepoB 3ajaa4 s EXcel, koTopble MOXHO aBTOMATH3UPOBAThH C ITOMOIIBIO

Python.

YceranoBka OM0JMOTEKH I UyTeHus/3anucu B Excel

Mgb1 OyneM WHCHOJB30BaTh openpyxl (CaMyl0 TOIYJISPHYIO OHOJIUOTEKY
Python nmns urenusi/3amucu ¢aitmor Excel) mns aBromMatusanuu 3amgad Ha
ocHoBe Excel. Drto mo3BoisieT BaM TPOWM3BOJUTH YTEHUE, 3alUCh H
O0OHOBJICHHE KHUTH OYEHB MPOCTHIM CIIOCOOOM:




1. YToOBbl yCTaHOBUTHh openpyxl, HCIOJB3YHTE OUCIETYEP MAKETOB mu.
BBenuTe openpyxl W HaXXMHUTE OK, KaK TMOKa3aHO Ha CICAYIOIIEM
pucyHKe. B 3TOil KHHMre Mbl MCHOJIB3yE€M BEPCHIO 3 .0 .9, OATOMY,
4TOOBI UMIIOPTUPOBATH TY )K€ BEPCHIO, BBEIUTE openpyxl==3 .0 .9 B
TUCIIETYEpE MaKeToB. boyee mo3mHne Bepcruu TakKe JO0JDKHBI paboTaTh ¢
IIPUMEPAMHU B OTOM IJ1aBE!

©
WICIICIICYIQIIE. MG =20
Mode New Load Save Run Debug REPL Plotter Zoom-in Zoom-out Theme Check Tidy Help Quit

modules.py M

1

®

CurrentLog ~ Pythan3 Environment | Third Party Packsges

The packages shovm below vl be avaiable to import in Python 3 mode. Delete 2 package from the it to remave its
availabilty.

Each separate package name should b on a new line. Packages are installed from PyPI (see: hitps://pypiora/).

openpyl
—

oK Cancel

Prinen3 B

Puc. 4.1: Onyusa nacmpoex Mu

2. Ilocne Ha)kaTusi Ha KHOIKY OK BBl YBUAHWTE COOOIIEHHWE O TOM, HTO

MaKET openpyxl YCTAaHABJIMBACTCS HAa KOMIBIOTEP, KaK 3TO MOKAa3aHO Ha
Puc.4.2:



P+ L&) E MR QC (&) =) 20

Mode New Load Save Run Debug REPL Plotter Zoom-in Zoom-out Theme Check Tidy Help Quit

modulss.py M

ected packages: et xmifle, openpyx!
by instalied st-xmifile-1.1.0 openpyxl-3.0.9

FINISHED

oK

Python 3 Q

Puc. 4.2: Openpyxl ycmanasiusaemes ¢ Mu

3.Bbel  MoxeTe TpOBEpUTh MPABWIBHOCTh  YCTAaHOBKH  openpyxl,
UMIIOPTUPOBAB OMOJIMOTEKY M pacredaraB BepCcUI0 OHOJIMOTEKH,
HCIIOJIB3YsI CBOMCTBO _version, Kak MokaszaHo Ha Puc. 4.3:



@ Mo 110
r(+) &) (&) x
Mode New Load Save Stop

getting_startedpy M

1 dmport openpyxl

2 print(openpyxl.__version__)

3

Running: qetting started.py

3.0.9
>>>

K M Gl =2 (0
Debug REPL Plotter Zoom-in Zoom-out Theme Check Tidy Help Quit

Puc. 4.3: Umopmuposarnue modyas Openpyxl

voens L



Co3aanmne 1okymMmenToB EXxcel

B sToM paszmene Mbl paccMOTpUM MpUMep co3naHus HOBOW kHuru Excel u
3aMUCH HEKOTOPBIX JAHHBIX B KHUTY.

Mpbl MO)keM co34aTh HOBYHO KHHUTY, HCIOJNB3YS (YHKLIHIO Workbook () U3
ONOIMOTEKU openpyxl. MBI MOXEM [100aBUTh HEKOTOPBHIE JAHHBIE B KHUTY
Excel, oTkpbIB akTUBHBIA pabOUYWil JIUCT M BBIOPAB CTPOKY M CTOJIOCI] IO UX
uMeHaM. YToObl ONyYUTh AOCTYM K cmpoke | u cmonbyy 1, UCTIONb3yHUTE Al
B KAauecTBE MHJIEKCa, € A TMPEACTaBIseT cmonbey I, a 1 TNPENCTaBISAET
cmpoky 1, Kak 3TO IOKA3aHO Ha CIEAYIOLIEM PUCYHKe. MecTo, rie MOYKHO
COXpaHUTh (ailJl KHUTH, HaXOAMUTCS B TOM K€ MAalKe, II€ MO0 YMOJIYAHHIO
HaXOAUTCS CKPUIT:

©

+ 2 &) (x B (M) Q) ¢ &) =)?2) O

Mode New Load Save Stop  Debug ~ REPL  Plotter | Zoom-n Zoom-out Theme | Check  Tidy Help Quit

creste_workbook.py 3

Runni

['e

>»>

from openpyxl dmport Workbook

# Import the date time and os modules in Python
import datetime

import os

# Create a new workbook
workbook = Workbook()

# Get the active
active_workshee kbook.active

# Data can be assigned directly to cells
active_worksheet['Al'] = "Hello World"

# Python types will automatically be converted to excel format
active_worksheet['B1'] = datetime.datetime.now()

# Save the workbook

workbook . save("test_workhook.x1sx")

sheet

16 print(os.listdir('."))

ing: create workbook.py

-reate_workbook.py', 'getting_started.py', 'test_workbook.xlsx']

Puc. 4.4 Coszoanue nosoit knueu Excel

Python 3 Q-

Kak ToipKO BBI COXpaHHUTE HOBYIO KHHUTY EXCel, BBI cMOXKeTe MoTyduTh K Hel

JOCTYII U3 TIPOBOJTHUKA M OTKPBITh e¢ U3 mpuiiokenus Excel:



MName Date modified Type Size

& create_workbook.py 11/30/2021 2:01 PM PY File 1 KB

u getting_started.py PY File 1 KB

EE' test_workbook.xlsx
e

Microsoft Excel Worksh... 5KB

Puc. 4.5: Hosas pabouas kuuea Excel coxpansemcsa 6 nanke
Kooa

[Tocne otkpeiThs Qaiinia B mpuiokeHnn Excel B MoxeTe yBHIETh JTaHHBIC
Hello World, a JjaTa BBINOJHEHUS MporpamMMbl OyaeT nqo0aBieHa Ha pabouuit

Al ~ Jx  Helloworld ~

A B T D E F G H | J K L M N (o] P Q R S T
1 |Hello World  2021-11-30 14:00:54

ISR

Sheet @ L} »

Ready L& Display Settings -+ 100%

Puc. 4.6: Janunwvie oobasnsiomes 6 nosyio knuuzy Excel

Yrenune nokymMeHToB EXxcel

Bbl MoOXxeTe uuTaTh W NPOCMATPUBATH JaHHBIC, HCIONB3Ysl OUOIMOTEKY
Python openpyx1. CymecTByeT HECKOJBKO Pa3IMYHBIX CIIOCOOOB Tepedopa
JAHHBIX B 3aBUCUMOCTH OT BalllUX MOTPEOHOCTEH.

Bbl MoxeTe Hapes3aTh JJaHHBIE C TIOMOIIBI0 KOMOWHAIIUUA CTOJIOIOB U CTPOK.
YToOBl MOIYYUTh JOCTYIl K 3HAYCHUIO SUYCHKU, UCIIONB3YHTE METOJ .value.
Hamnpumep, Bbl MOXKETE MOIYYUTh JOCTYII K JAHHBIM B cmpoke I u cmoabye 1
C MOMOINIBIO OMPEJESIUTENS Al WIM C TMOMOIIBI0 (DYHKIIMHU .cell C HOMEPOM
CTPOKU M CTOJNIOIIAa B KAU€CTBE apryMEHTa, KaK 3TO MOKa3aHO Ha CJeayIoUIeM
PUCYHKE!




+)(L) &) (% E M Q)G (e =20
Mode New Load Save Stop Debug REPL Plotter Zoom-in Zoom-out Theme Check Tidy Help Quit

read_workbook_1.py X
from openpyxl import load_workbook

1

2

3 # load the test workbook

4 workbook = leoad_workbook(filename="test workbook.x1lsx")

5

6 # Note the str() function is used to convert the return type to string
7 print("Sheetnames are: " + str(workbook.sheetnames))

¢ sheet = workbook.active

9

10 # Access sheet element value by 1id

1 print("value of cell Al: " + sheet["Al"].value)

12 # Access sheet element value by row column id

13 print("value of cell with row as 1 and column as 2 is: " + str(sheet.cell(row=1, column=2).value)}
14

Runnina: read workbook 1.ov

Sheetnames are: ['Sheet']
Value of cell Al: Hello World
Value of cell with row as 1 and column as 2 ds: 2021-11-30 14:00:53.856000

222

prvons

Puc.4.7: JJocmyn k snauenusm sueex knueu Excel

Bbl Takke MokeTe mepeOpaTh BCIO CTPOKY WM CTOJOIBI, HCIIOJB3YSI
dbynkuuto range B popmare Cmpoka uru Cmonbey 1: Cmpoka uru Cmonbey
2, 9TOOBI TONYYUTh SYEHKH HA TEPECEUCHUU CTOJOIOB M CTPOK, KaK 3TO

MOKa3aHO Ha CIIEYIOIIEM PUCYHKE!



+ (2 X (x B M Q&) 4= 12 10

Mode New Load Save Stop Debug REPL Plotter Zoom-in Zoom-out Theme Check Tidy Help Quit
read_workbook_1.py X read_workbook_iteration.py x
1 from cpenpyxl 1dimport load_workbook

2

3 # load the test workbook

4+ workbook = load_workbook(filename="test_workbook.xlsx")
5 sheet = workbook.active

6

7 # Access columns A and B - gives cell tuple as output

s print(sheet["A:B"])

9

10 # Access row 1

11 print(sheet[1])

Running: read workbook iteration.oy
((<Cell 'Sheet'.Al>,), (<Cell 'Sheet'.B1>,))
(<Cell 'Sheet'.Al>, <Cell 'Sheet'.Bl1>)

>>>

eytns ¥

Puc. 4.8: [leuams kopmeodrcell aueex

CylllecTByeT TakKe€ HECKOJIBKO CIOCOOOB  HCIOJIb30BaHUSI  OOBIYHBIX
reaepatopoB Python mas oGpaGoTku maHHBIX. OCHOBHBIMH METOIAMH,
KOTOpBIE BBl MOXKETE HCIIOIB30BATh JJISl JTOCTMXKCHUS STOW IENH, SBISIOTCS
Gyukuuu .iter_rows() u .iter_cols(). Otu GyHKIMH TPUHAMAIOT apryMEHTbI
MIiN_row juis HoMepa Ha4YaJlbHOH CTPOKH, Max_rOW Juisi HoMepa KOHCYHOMU
CTpoKH, MIN_col ams HOMepa HadaapbHOro cToidma u max_col mis Homepa
KoHeuHoro cronbua. HaPuc. 4.9 Bbl MOXeTe yBUAETh IPUMEDP, B KOTOPOM MBI
nepebupaeM CTpokM U cToiOmbl Tabauiel test workbook ¢ momompio
dyukmmii .iter_rows() u .iter_cols():



Mode

]|
~

+) L) %)% E) M) Q) Q) (G

New Load Save Stop Debug REPL Plotter Zoom-in Zoom-out Theme Check Tidy Help

read_workbook_L.py 2 read workbook iteraonpy 3 read_workbook iteraton 2.py 3

from openpyxl import load_workbook
workbook = load_workbook(filename="test_workbook.xlsx")
sheet = workbook.active

values

# Using iterator to get rows
for value 1in sheet.iter_rows(

min_row=1, max_row=2Z, min_col=1, max_col=3, values_only=True
)8

print("Rows Values:" + str(value))

for value 1in sheet.iter_cols(
min_row=1, max_row=2, min_col=1, max_col=3, [JENNEEMIS=-True

print("Column Values:" + str(value))

Runnina: read workbook iteration 2.py

Rows
Rows

Values: ('Helle World', datetime.datetime(2021, 11, 30, 14, ©, 53, 856000), Ncne)
Values: (None, None, None)

Column Values: ('Hello World', None)
Column Values: (datetime.datetime(2021, 11, 30, 14, ©, 53, 856000), None)
Column Values: (None, None)

>>>

Puc.4.9: Ilepebop cmpox u cmonbyos na aucme Excel

Quit

Python 3 -b-

Ha Puc. 4.10 BBl MOXeT€ YBHJETh NpPHUMEpP, B KOTOPOM MbI MepeOupaem
ctpoku test_ workbook ¢ momomsto pynkuuu .iter_rows() u oOpaimaeMcs K
3HAYCHHIO C TIOMOIIBIO JAPYroro nukia for u ¢yHkiwu .value. 3to mosnesHo,
€CIM BaM HY)XHO MAaHHUITYJIMPOBATh WJIM YHUTATh OMpPENEJICHHBIE CTPOKH B
KHHTE!



+)(&

Mode New Load

3

Save

x

Stop Debug

write_workbook.py 3 | read_workbook_iteration_3.py X

1
2
3
4
5
[
7
8
9
10

Runnina: read workbook iteration 3.pv

'Sheet!'
'Sheet'.
'Sheet'
'Sheet!'
'Sheet!'
'Sheet'

LAl>

B1>

oGP
A2>
.B2>
.C2>

and value
and value
and value
and value
and value
and value

o e di ade de s
U TR IR IR

B M| Q

REPL Plotter Zoom-in  Zoom-out

from openpyxl {dimport load_workbook

workbook = load_workbook(filename="test_workbook.x1lsx")
sheet = workbook.active

# Looping through row and its values

+ str(row) + " and value is: "

s: Hello World

¢ 2021-11-30 14:00:53.856000
s: None

s: Nene

s: None

s: Nene

OOHOBJICHNMEe KHUTH

Gl =

Theme Check Tidy

for rows 1in sheet.iter_rows(min_row=1, max_row=2, min_col=1, max_col=3):
for row in rows:
print("Row is: "

+ str(row.value))

?

Help

Puc. 4.10: [lepebop no omoenvroii cmpoxe u ee 3Ha4eHUIO

Quit

Python 3 -a-

B »TOoM pazgene Mbl pacCMOTpPUM CIOCOOBI OOHOBJICHMSI CYIIECTBYIOIICH
kauru Excel, a Taxxke moOaBieHUsS WM YJAJICHHUS HOBBIX JAaHHBIX B KHHUTY

Excel.

YtoObl 0OHOBUTH, T0OABUTH WIH YAAIUTH JaHHBIC B CYIICCTBYIOIICH sUCHKe,
UCIIOJIb3YHTE ONpeaeuTeIb ssucek (Hanmpumep, Al) U mpu HEOOXOIUMOCTH
yCTAaHOBUTE I HEro HoBoe 3HaueHue. Ha Puc. 4.11 mbl BUguM npumep, B
KOTOPOM MBI JI00aBJisieM HOBbIC JaHHbIC B teSt WOrkbook u mewaraem naHHbIC
¢ moMoIIeio GpyHKmu iter_rows():



Mode

+)(2) (%) (% E) M) Q)G b

New Load Save Stop Debug REPL Plotter Zoom-in  Zoom-out  Theme Check

manzging_sheets.py M update_workbook_tpy M

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19

from openpyxl import load_workbook

workbook = load_workbook(filename="test_workbook.x1lsx")
sheet = workbook.active

# functions to print data from the active sheet
def print_data():
for row in sheet.iter_rows(values_only=True):
print(row)

sheet ["AZ"]
sheet["A3"]
sheet["B3"]

"Adding more data"
"Adding more data"
"Adding more data"

print_data()

# Save the workbook
workbook. save(filename="test_workbook.x1lsx")

Running: update workbook 1.py

('"Hello World', datetime.datetime(2021, 11, 30, 14, 0, 53, 856000))
('Adding more data', None)

('Adding more data', 'Adding more data')

>3

Tidy

Help Quit

erwons L3

Puc. 4.11: O6nosnenue xnueu Excel nosvimu oannvivu

BbI Takoke MoxkeTe M00aBIATh WM YAAIATh JTUCTHI KHuru Excel ¢ momoinpro
oubanorexku openpyxl. UroObl 100aBUTH HOBBIN paOOYHUil JINCT, UCIOIB3YHTE
¢yukmuto create_sheet(zucm_naumenosanue), aTo0bI cKONMPOBATH pabounii
JUCT, HCIoNb3yire ¢QyHKIuo Copy worksheet(iucm naumenosanue), a
YTOOBI YIAJUTh pabouuit JIUCT, WCTIOJIb3YUTE byHKIIIO
remove(iucm_naumenoeanue), Kak 3To MOKa3aHO Ha CJICAYIOIIEM PUCYHKE:



P +) ()& (%)) (E) M (@) Q) (6)(#) =) ?)0
Mode New  load  Save Stop  Debug REPL  Potter | Zoomn Zoomout Theme | Check Ty Help Qut

X | managng sheetspy X
from openpyxl impert load_workbook

workbook = load_workbook(filename="test_workbook.x1sx")

wor kbook.create_sheet ("TestSheet2")
print (workbook.sheetnames)
# you can also add a new sheet at a perticular postion
workbook, create_sheet ("TestSheet3", 0)
10 # To access the sheet use the sheetname
11 test_sheet_3 = workbook["TestSheet3"]
12 # To copy the sheet use copy_worksheet function
13 workbook.copy_worksheet (test_sheet_3)
14 print(workbook.sheetnames)
15 # to remove the sheet pass the sheet as an argument
16 workbook.remove (test_sheet_3)
17 print(workbook.sheetnames)

1

2

3

4

5 # create_sheet() helps with sheet creation
6

7

8

9

19 # Save the workbook
20 wor kbook.save (filename="test_workbook. x1lsx")

Running: managing sheetzoy
['Sheet', 'TestSheet2']

['TestSheet3', 'Sheet', 'TestSheet2', 'TestSheet3 Copy'l]
['Sheet', 'TestSheet2', 'TestSheet3 Copy']

33>

Saved file: code,_pythan g shests gy

Puc. 4.12: Jlobasnenue nosvix knuz ¢ Excel



IIpuMep aBTOMATH3AIIMM HA OCHOBE Excel

B 3TOM pasnene Mbl pacCMOTPUM TPOCTON MpuMep aBToMaTH3auuu Excel, rie
BaM HY)XHO TICPEMECTHTh HEKOTOpbIC NaHHbIC W3 oxHoro (aima Excel B
npyro# ¢aiin Excel.

Ha Puc. 4.13 Mbl MOXeM YBUICTH INPHUMEP, II€ MBI XOTUM CKOIIHPOBATH
cmonbyst 1 n 2 w3 oxgHou kuuru Excel B nmpyryro. [l 3Toro Ml MOXeM
JN00aBUTh KOJMYECTBO CTPOK WCXOJHOW KHHTH, WCIIOJIB3YsS METOA Max_row
(konmmuecTBO CTONOIOB B KHHIE MOXXHO HAaWTH aHAJOTHYHBIM 00pa3oM,
ucronb3ys Meroa max_column). 3atem MBI mepeOupaeM Bce CTPOKH H
HEOOXOUMBIEC CTOJIOIBI, HCITONB3Ys GYHKIHIO nukia for, momydas 3HaueHws
U3 WCXOJHON KHUTH, COXPaHss MX B NEPEMEHHOW, a 3aTeM COXpaHsIs UX B
IIeJIEBOI KHUTE IS TOTO K€ HOMEpa CTPOKH M CTOJIONA. 3aTeM MBI COXpaHsIeM
HOJTYYHUBIIHKCS (aiis ¢ momonsio ¢pyHkimu .save() :

©
F 4+ &) &) Pk M (R)Q)C) () (=) 2O
Mode New Load Save Run Debug REPL Plotter Zoom-in Zoom-out  Theme Check Tidy Help Quit

copying_datapy X | update_workbook_Lpy 3

1 from openpyxl import load_workbook

# opening the source excel file

source_file ="source_workbook.xlsx"

source_wor kbook = load_workbook(scurce_file)
source_wor ksheet = source_workbook.worksheets[0]

# opening the destination excel file
destination_file ="destination_workbook.x1lsx"
destination_workbook = load_workbook(destination_file)
10 destination_worksheet = destination_workbook.active
11 # calculate total number of rows in source excel file
12 max_row = source_worksheet.max_row

13 # copying the column 1 and 2

14 for row in range (1, max_row + 1):

© ® N U A WwoN

15 for column in range (1, 3):

16 # reading cell value from source excel file

17 ¢ = source_worksheet.cell(row = row, column = column)

18 # writing the read value to destination excel file

19 destination_worksheet.cell(row = row, column = column).value = c.value

20 # saving the destination excel file
21 destination_workbook.save (destination_file)

e F

Puc. 4.13: Konuposanue cmonbyos 1 u 2 6 dpyeyio knuey

[Ipeapinymiast aBTomMaTu3anus mnpoiecca 0yaer padboTaThk, KOrjaa CyIieCTBYIOT
ucxonHas W ueneBas kHurd, a Puc. 4.14 otoOpakaeT JaHHBIE HCXOIHOMN
KHUTH.



A B C D E F G
1 |NAME VALUE NET CHAN% CHANGI1 MONTH 1YEAR  TIME (EST)
2 |INDU:IND 35,738.71  511.68  1.45% -1.62% 18.85% 3:19PM
3 |DOW JONES INDUS. AVG
4 |SPX:IND 4,688.62 96.95  2.11%  -0.19% 27.00% 3:04 PM
5 |5&P 500 INDEX
6 |CCMP:IND 15,668.30  443.15  2.91% -1.90% 25.15% 3:19PM
7 |NASDAQ COMPOSITE
8 |NYA:IND 16,886.86  294.89  1.78%  -2.06% 17.60% 3:04 PM
g |MYSE COMPOSITE INDEX
10 |SPTSX:IND 21,194.56  333.46  1.60% -1.22%  20.60% 2:59 PM
11 |S&P/TSX COMPOSITE INDEX
12
13
14
15
16

Puc. 4.14: Vcxoonas knuea Excel ¢ npumepamu 0anuvix

Puc. 4.15 oTtoOpaxkaeT MaHHBIE KHUTH Ha3HAYCHHUS] CO cmonoyamu 1 u 2,
CKOMMMPOBAaHHBIMM U3 MCXOAHOM KHUTH TIPU 3alyCKe aBTOMAaTH3aIluu
KOIMPOBAHUS JaHHBIX:

E12 ~ fe

A B C D E F
1 |NAME VALUE
2 |INDU:IND 35738.71
3 | DOW JONES INDUS. AVG
4 |SPX:IND 4688.62
5 |S&P 500 INDEX
6 |CCMP:IND 15668.3
7 |NASDAQ COMPOSITE
8 |NYA:IND 16886.86
9 |NYSE COMPOSITE INDEX
10 |SPTSX:IND 21194.56
11 |S&P/TSX COMPOSITE INDEX
12
13

Puc. 4.15: [Jenesas pabouas knuea co cmoaboyamu 1 u 2, CKONUPOBAHHLIMU U3 UCXOOHOU paboyell KHUusu



ABTomaruzanusa gainaos CSV

B Python taxxe ecth OnbnmmuoTexku U GyHKIuK st padoTel ¢ CSV-daitnamu.
daitn CSV npeacrasiser coboit daitn Comma Separated Values (3Hauenus,
pa3JeNeHHbIX 3aMsThIMU), KOTOPBI CONEPKUT CIHCOK JaHHBIX, B KOTOPOM
pa3IMYHBIC JEMEHTHI Pa3/IeJIeHbl 3ansATol. DTH (aiabl YacTO UCIOIb3YIOTCS
11 0OMEHAa TaHHBIMU MEXTY Pa3InYHBIMU MPUIIOKEHUSIMHU.

Python umeer BcTpoeHHBI Moxyib CSV, KOTOPBIH MOKHO HMIIOPTHPOBATh C
TIOMOIIBI0 KoMaHAbl IMport CSV. DToT Moayib penocTaBiseT PyHKIMH JTs
yTeHus, 3anmucu U oOHoBIeHus (paitioB CSV. Kak nokazano na Puc. 4.16,
MBI MOKEM HMCIIOJIb30BaTh MOy CSV mis urenus CSV-daiina test_file CSV
¢ nomoripio pyukuuu reader() u aas oOHOBIEHHS (aiiia HOBBIMH JaHHBIMH C
nomotbio Gyakuu Writer(). Obpature BHUManue, uto Python taxxe nmeer
(GbyHKIIMKM BBOAA-BBIBOAA B (haiil, a MBI MOXEM OTKPBITH (paiijl ¢ MOMOIIBLIO
¢yHKIMH 0pen(), Kak 3To TOKa3aHO Ha CIEAYIOIIEM PUCYHKE. ApryMeHT a+ B
dbyukiuu open(), Haxoasamieics B cmpoke 10, NCHOab3yeTCs 111 0003HAYCHHMS
TOT'0, YTO MBI XOTHM OTKPBITh (haiij1, YTOOBI JOOABUTH B HErO HOBBIC JaHHBIC:

]
+) (&) (&) (% @) (M) (@) (a) (¢ (=20

Mode New Load Save Stop Debug REPL Plotter Zoom-in Zoom-out Theme Check Tidy Help Quit
csv_automation.py »x

1 import csv

2

3 def print_csv(csv_reader):

4 for row in csv_reader:

5 print(row)

6

7 read_file = open('test_file.csv')

8 csv_reader = csv.reader(read_file)

s print_csv(csv_reader)

w append_data_to_file = open('test_file.csv', 'a+', newline='")

1 csv_writer = csv.writer(append_data_to_file)

12 csv_writer.writerow(['a', 'b', 'c', 'd'])
12 append_data_to_file.close()
14 print_csv(csv_reader)

Running: csv_automation.py
['l', 121, 13,0
[.4.! 51 gt
[-a., 'l}', [

>>>

[T
[

evtns B

Puc. 4.16: Ucnonvzosanue umenusi u 3anucu CSV ons ynpaenenus ¢avinamu CSV

Puc. 4.17 orobpaxaer daitn CSV 10 BBITOIHEHHS TPOrPAMMBbI
csv_automation:



Al ~ fo|| 1
| A B C D E F

1 1 3 4

2 4 6 7

3

4

5

6

7

8

Puc. 4.17: CSV-ghaiin nepeo obnosnenuem

P