YAOR 004.4
BEK 32.973.26-018.2

c16

Clo

3Ma KHUZO HO OHERUOCKOM A3LiKE POCNpOCMpPpoHAEMCA no Mexcdy-
HopodHold auyensuu Creotive Commons Attribution-Sharedlilke 4.0
v docmynHg 0A7 fecnaomH020 CKOUUETHUA 8 AAeKMPOHHOM gUde HO codme
hittp:fwww. dbooks.orgl. Ymofel 03HOKOMUMBCA C kKonueld daHHOD AULeH-
2uy, mocemume cadm hitp./creotivecommons.orgdlicensessby-so/d. 0/,

Kod, codeproauyuica & 3moll kHUZe, pacnoacmpaHAemca no AUyeH3uY
MIT u Hoxofumcs & omipeimom docmyne Ho GitHub no odpecy
hitps://github.com/anttisalonen/proghook.

CanoHeH, AHTTHI.

MporpaMMUpoBEaHne AR HENPOTRPaMMWCTOR B MEN0HMEHMK Ha Ueno-
BEURCKOM A3ulke [ A, CanoHen, — Mockea : Mzpatenkcreo ACT, 2024, —
480 C. @ uA. — (VUKUMCA NPorpaMMUpoBEaTE).

ISBMN §78-3-17-160253-6.

KotuTe HAYHUTELA NMporpaMMApoEaIHMES, HE MMER CHELMENbHBIX IHEHKAT
3Ta KkHWra NPOoCTRIM YENOSEYHECKMM A3bIKOM P3CCKaMNET O NPpOrpamMmMHOM obe-
NEYEHMA M TEXHDNDOTHWMARX 40CTaTOYHO, l-ITi:IEbI Aaxe KHETE‘J{HEIFH:} CMOr Camo-
CTORATENBHD OCEBOWMTE 3TD HENPOCTOE GEM0. I'I-:myumcn W 3To Y sac? ,ﬂ.EJKE HE
EDMHEEIEIﬁTEEb, B24b H3 CTRPAAMUAX S3HHOMD M3 43HMA M3N0XEHB OCHOBL! He-
CHONBKHY BEMHERLLINK AShIKOE nporpaMMiaposaHWA, DECCMaTRMBIHOTCR Lazoene
nogxoqbl, KOTOPBIME NOABIYHOTCH I'IpDEI}EfCH'DHBJ‘IthIE NPporpaMmMacTe, 4EETCR
MHOMESCTED COBSTOB C FIEE.ITI:HI:IMH I'IF!'HMEP‘EMI-"I W= !'IPEIKTHHH pﬂBFIEIEDT'-lHPIDE
nporpaMMmHore obecneyeHR, SaKNAEIESHOLINE HadexHBR dyHIaMaHT, Heob-
:(D,,EI,MMHIFI AN\ HanNWMC3aHWA 1 3aMycka Nporpantm.

YK 004.4
BEK 32.973.26.018.2

& Copyright 2018, Antti Salonen
Mepesod Ha pyccwid Azec OO0 sMHTeIxeps.

ISEN 278-5-17-160253-5 ¥zgaxwe Ha pycckom Asoe: 000 «MsgaTenncren ACTS.



CopeprxaHue

TJIABA 1. HAHAJO..,

1.1, Beegexme.... A—
1.1.1. Huqemr HMEeHHO 3Ta mmra?
1.1.2. Uto Takoe NporpaMMHOe DﬁEC.IIETIEHHE [Suftware]?.......... 16
1.1.3. Kax paBoTaeT KOMIBRITEDP? ...cmmissmssmmsmsomansisssasnsseisiiess S0
1.1.4. Xopo1ro, Ho ecIH CephesHo,
KaK paboTaeT KOMIBIOTep?....

1.1.5. OcHOEEI npurpammpuama
1.1.6. HacTpoiika mcrpymemamﬂuﬁ II;EIIOT-IKEI HIBIKA C
1.1.7. OCHOBEI IPOrPAMMHPOBAHIA Ha HIBIKE C..ovivvsrssmrinssinrsns
1.1.8, Vupatca yUMTECA ...

1.2. OcroBEI upurpammpundﬁna Ha A3BIKAX P}rmnn u C RPN - 1
1.2.1. KzagpaTiasHas QOPMYAA B AIEIKE C..ovvveernssimossenssonsimsniress 37
1.2.2. MHOXeCTREO KEAAPATHBIX YPABHEHM .....cvvverrissassnsssnrsssasnesass D2
1.2.3. KeagpaTrarasn GopMyaa B PYIRON ... cccniecennienninee 67
1.2.4. TeHepHPOBAHUE HCXOHBIX [(AHHELX
CliﬂMULT.[’,bIﬂP}’ﬂ'IUH A s i

1.3. O6oso9ka UniX....coesimeenns RSO, ).
1.3.1. Bazopan paﬁﬂ Tac uﬁmnu:mﬁ Umx R R
1.3.2. CRpUTRL 000MOMER TUNIX coiiminssmmmmssmsumssisssmssiins B9
1.3.3. PETYIAPHEIE BRIPEKEHHA coorvionissininsnsssrnimisssmsnsissmrsassenisssersssersss S 1

1.4, Henoskzopanre GHOANOTEK B PYIRON ...ocicnmmmssmsnisisssnsnrinss 39
1.4.1. Co3anie NPOCTOH BeB-CTPAHMITEL ...coivrrivmemssimrsnrseissrersniress 99
1.4.2. 3acrapies Hay Be-CIPaHUITY PABOTATE vveimeerssssnens 100

00 20 ~

REEES

TUVIABA 2. 3TAII 1.., v LI
2.3, ﬂnnﬂmmmﬂme H:HchyMEHm Ul'liX AR L ey |
2.1.1. KoHTpoJib BepCHi.. TS ——— 1 1 |

2.1.2. PadoTa C JpyTHMH g'lt pelmammpmm R b o

2.1.3. Hexoropeie ceAsadHsle ¢ Unix mi-::rpjmeﬂm TIp——_; b 1.



i Cogepsanne

214.Vim... T RN i LD
2.1.5. l'[pnrpammpuaamae ¢ lIﬂMl‘.‘rl[l;BED vim .. SO X
2.2, 3HauMe A3LIKOB OPOTPAMMHPORAHHA W AJITOPHTMOR. ...ovcerieen 129
E 2 2 HoTarms ”Emmne D" R e
2.2.3. MaccHs, CcTeK, nqepep:h143
2.3. JavaScript ... mrmmmissmenss SRR R -
2.3.1. HIpa B “yrafai urcao” Ha javaScrlpt Pt | 1
2.3.2. JavaSeript M aMTOPHTMBL ...ovvmrueeimrssrssmssssssmsssssnssssssnessssssssness 13 1
2.4, 135K C Ha CPEHEM VPOBHE ....ccoviisrnsmsssssinissrasmisasasmsssrasssssasassasasasssser LG
242 AIBIK C W CPOR. i i 29T
ikl IAACETBAL T CTRIC ccuisamsimmsimmisims st s s s
2.4.4. JOTaMHYeCKOe PACITPeHENeHHEe MAMATH ....coooimoreisinnes 167
2.4.5. A3BIK C H CTPOKH ..c.oovcceniin s LT
2.4.6. Hardcawme HI‘]J}?IIIE‘-II-'EGI‘E Beﬁ—cep}aepa coenessannssnes L 1B
2.4.7. be30MACHOLT ... ‘IBE-
2.5, ToloJIHHTe TBHELE Knuqemmﬂ n‘pmpammpuaaﬂm{
€ HCTIOJIE30BAHHEM PYHOM. ....coviiiiiiiiinisissiiisissssisssnasssssensses 187
2.5.1. ,E[DIIDJLL—[H;TEJ[[:-HBIE CIPYKTYPBI JaHHbIX.... RSO 1
2,52, Dﬁmexmn-upnerma‘pnnmmue Trpurpam.mpnnalme.......iﬂz
2.5.3. J5ON.... R L |

2.54. ﬂ;p},rme noJiesnse KﬂHﬂprRm»IH Partlwn evesresasnrees 199
2.5.5. OfpaTHbie BHIS0ELL H AHOHHUMHBIE d:}i’lﬂm,mi st B2

2.5.6. DVHKIMOHANTEHOE TPOTPAMMHEPOBAHME .ccenissscmnraransnes 208

[JIABA 3. OTAIT 1.5.... r— yeriismre sl 1
3.1. Beb- paspaﬁuma C P}'ﬂ‘mn H]avaSmpt e
3.1.1. HTML-Tab/Hampgl......... 213

R 3 TS 3

3.1.3. BEICOKOYDOBHEBAA APXHTEKTYPA ...coovvinrmnrinimcnsssaesienssiasesses HA 0

3 1 5 “Cmermame A]ﬂ)(u Rer.hs SRR 200

3.1.6. CTpanmia ;g Hadala HBBI]fI HIPHL... T RIRRIR 1. .

3.1.7. GopMHUpoBaHKe TabIHITL] mrqumpeajmmmn ............. 238
3.1.8, Emne Hecko/IbKO COBETOR H PeKOMEHJATIHIHA. .. S . .



ConepwaHue 5

3.2. PaboTa ¢ IBOHYHEIMH JAHHEIMA B S3BIKE Convvverversnsssmsssssinsns 247
3.2.1. PNG-QAIIIBL .ccvurvrinsnsssriesssmmsssesssmmssssssnsssmsasssessessssassassisessasesases ST
3.2.2. 3apepmaeM paboTy HajJ TPOCTHIM
TAPCEPOM PNG .ooovvvsmrrssremrismsssensssesmmssssssssssmsmss ssessssssmsssssssssasssssssiesesss S99

3.3. CHUIEHO CTATHYIECKH THIHIMPOBAHHEIE A3BIKH

TPOTPAMMMPOBAIEIT ..o voomvrcenseseesmsesrssssessssensssnssssssmssessssnssssasmssssssssaseranss SO L
3.3.1. 9TO “H0A KAIMOTOM"? vt sibiisssisiomsiissncsiss SO2
3.3.2. BUPTYAILHEIE MANIHHEL cccocviomnissmnsssnsssssmsssimsnsssssssssssasssns 03
3.3.3. ObocHOBaHHE HCTIONL30RAHEA CAJIEHO CTATHYECKH
THITHSAPOBAHHBIX A3EIKOR [POIPAMMUPOBAHM ..ccovnrcemnsesenrsnns 267
3.34. “VCTOMBIIHECH” HRIKH ..ovcanisiissismisisisssibinssssssnsssusianisssaiiraiiis b 1ok
3.3.5. HOBEHIIHE A3EIKH c.ccovvscarmennssenssnssasmssesssrsssssssmsssssssssssassssssasases 203

3.4. HayqenMe A3eIKa C++ C TIOMOITRI0 CYIOKY cconvecsinissssmmmmsisnsssseisiss 209
341, BREEHHE B CVJIOKY oo crmnnssemsenssasmssesssrsssssssssssssssssssassssssasases SO0
3.4.2. KOHTEHHEDER ITH CYTOKY wuornsivnienimissesarivsssssmsesossasssasssssassins 290
3.4.3. KJracc TONOBOMOMOR CYHOKY .ovrisimnssssmissassmsssassmssssssassssasasss 301
3.4.4. PacTIPOCTPAHEHHE B ITOMCK. ..ivcumnisimmssssinssssssassssssssisissaisraisais 340

4.1. BoJiee KPYIHOE HPOrPAMMHOE 05ECTIEHEHHE ..covmurvcnnmsrmsmsnearsens 320
4.1.1. BeejieHHe B DoJlee KPYIHOE [IporpaMMHoe
ODBCTTEUEHEIR .o sovsusrerresssommesssssicssmssresssansssseessasssssrnsssassmssssssassssesnssssasasss Sl)
4.1.2. PastHeHAe TPorpaMMHOTO o6ecedeH s
HA KOMITOHEHTBL oo reoveasnennsssmssiesssssressusssnssssmmsssssssssensssssemsnssseasmssssasesss S 1
4.1.3. OTobparkeHHe Ha JKpaHe ¢ HCIoas30EaHEHeM SDL2........ 335
4.1.4. OTpHCOBKA 3KpaHA PACHMCAHHH ¢ oMonisi SDL2......... 344
415, Uni-santeb — sehet o snununnnsannessass 350
4,16, UNiX-CHOCOE — PATSE_EZPS rnmsmsmmsmmsessarmsssssmsssrsssssssasssss 330
4.1.7. UNIX-CHOCOD — METEE..cimemmimnimnisisissssmrissssssssessssasisssssssasssss 301
4,1.8. MOHOMHTHEIF CHOCOD — PAZDOP wevrrcnssnscersscsssmssersssssssasens 30 7
4.1.9. MOHOIHTHEIH clIocod — OpHORITHE 110 PACTIHCaHITH
T GPSLAEHBIR.....evoe oo seeseesnsssessssmsessssssssssesssssssasassssssessasssssesssssessssss 13
4.1.10. Mnﬂummmm cnutoﬁ - ﬂﬁ%EII;HHEHHE H EBE,EEHEE
BOEHHO ... v serrimssenssansasnsaseaseress SO0

42. HECEDJELKE‘I }mpmennﬂ Ha A3bIKE P}rthcm - ERPEPRN. 1 111
421, Ipadgu 388
A2 PRRBOD s aRRR ees Ee D I O



Cogepsanne

4.3. SQL ¥ HHTepHeT-MarasdHEL...
4.3.1. Beegenue B SQL.....

4.3.2. lobaBienHe JAHHEX B ﬁaa}r .u;aHHHx SQL

4.3.3. 3anpoc K HazaM JTaHHLX SOL. ...
4,3.4. Cosganme GopMEl BO3BpATA ...

s 09
resmsanea 410

i ]

- 1.”.,.1.1.425
CERMETRREMER . & 1

4.3.5. Bet-nurepdefic (Web UI) gua @upuu Bnaapam ...............
e 349

4.4, Tlocie e OHTHI ...

4.4.1. JIMmeH3ny npnrpammnm ﬂﬁeeﬂeqemm

4.4.2, NP-TpygHEIe 3afa9H...
4.4.3. [lapajuresHam ....

4.4.4, TexHoJorH4 cna,narmu mﬁ KHWTH .. i

...........................

437

449

wimnsssaninses 02
ORI 1.1

4.4.5, NaJBHEHIITEE FTEHHE ....covireemmnscnsssnsesrmssssanmsssrsssssssassssnsnsenses

TJIABA 5. CBA3H MEMKIY TTIABAMM.........coonnivmsmissssrmsssrsssssssssmsssssssssssassassses

e 469

475

477



HAYAJIO



1.1. BBepgeHue

1.1.1. Moyemy nmeHHoO 3Ta KHUra?

JTa KHHTA IpefHajHayeHa TeM, KTO HHTepecyeTcd paspaboTroi
IporpaMMHOTO DﬁEC]IE‘IEHZHH, HO HMEET MAJI0 IIPAKTHIECKOTO OITRITA
HIH BOBCE e HMeeT TAKCBOTD.

Kimra He comepykHUT HHKaKoi HOBOH HHGOpMAauy 00 CPaBHEHMID
C TOH, KOTOPYI0 MOSKHO HAHTH B MHTepHeTe IIH B IPYTHY KHMTaX. OHa
pecienyeT ABE TTETH:

e 00BEHHATE IO, OHOH 00M0MKON TO, 9TO 4 CYHTAN BAACHRIM
A paspadoTKH [POTPAMMHOLO ofecriederusd, U3 60MEMOTD
qPcia ‘TeM, H30aB/ada GHTaTeNd 0T MIUIeMMBl “HT0 MHe H3y-
TaTh",

s COOpAThH BOGNHHO AKTYANBHYI) HHGOPMAIHI0 HI MHOMKECTRA
HCTOTHHKOR, IT0 M30aBAT YHTATENS 0T HEOOXOMAMOCTH IIPO-
CMATPHEBATE HECKOJEKD OTHEEHEX CAalTOR M KHHAT.

B KHUTE COmepyITed 0030p MPAKTHYeckH BCETO, 9T0, 10 MOEMY MHe-
HHI0, BasKHO 1A paspadoTIikoR IporpaMMHOTo obecegeH. 10 ane-
KO He 8C€, HO ¥TOTO J0JDKHO GBITh MOCTATOYHO I TOTO, WTO6R! TATATAIE
HOHUMAJ, 9T0 Takoe paspafoTka IPOTPAMMHOIO ofeciiedeHds, W Mor
[IPH HeoGX0HMOCTH 03HAKOMHATECA ¢ 060 Teaoil Goaee mogpobHO.

OcHOBHO® BHMMaHMe B KHHIe yieadercd oOYV4eHHME OCHOBHBIM
OPHHITAIIAM paspadoTKH NporpaMMHOTO obecredeHHd. /g 3Toro He-
HOJIBE3YHTCA HeCKOJIBKO TeXHOAOTHE (Hampusep, C, Python, JavaScript,
HTML H T. i.), HO 9Ta KHHMIA He 0 CaMHX TeXHOJOTHAX. I1o Xooy H3zo-
JKeHMA MaTepHasia THTATeIb Y3HAST OCHOBRI (2 B HEKOTOPRIX CIyYadx
H G0JIBINe) PAa3IHIHLIX TEXHOJOTHIL, HO NIABHOE BHAMaHHE VieadeTcd
“co3llaHno pYHIAMEHTA”, HOJMYIeHAH 6a30BRIX 3HAHHA 114 paspaboT-
KH [IPOrpaMMHOTo obecieqe .

[eJib 3T0i KHETH — HOfdep/KaTh 3aHHTepecoBaHHEIX oflel B 110-
JIy9eHHH padoTel B 001aCTH paspadoTKE DporpaMMHOTo obecedaesH s,



1.1.7. Movewmy MMBHHD 3Ta KHWra? 9

XOTA 4, KOHeYHO, He MOTY TapaHTHPORaTE MOJyYeHHe paboThl logpob-
Hee 06 3TOM A pacCKasKy HIDKE.

IToaemMy 3Ta KHHTa HamHcaHa?

Mo #ena crpanmBaia, MOXKeT JIH OHA CTATE HIDKeHePOM-TIPOTPaM-
MHCTOM, KAK 5.

¥V MeHs HeCKoJBKO JIET ollbiTa paboTh! B 06iacTH paspaboTky po-
IpaMMHOT0 ofecTiede s, H cefiuac § HaHHMAal0 HIDKeHe poB-IIPorpaMMH-
CTOB M, COOTBETCTBEHHD, IPOBOKY cobeceoBaHHd ¢ HHUMH. I IIpOBepHII
TporpaMMEl obyaersd B chepe MHGOPMATIM (KOMITRIOTEPHEN HAVK,
Computer Science) B MECTHOM YHHBEPCHTETE, HO MHE KayKeTCA, IT0 CYIIe-
CTBYET HEKOTOPBI pasphiB MeXy TeM, UT0 pealibHO HYMKHO LPOMBIIL-
JEHHOCTH, H TEM, UTO TIPLIOAAT B YIeGHEIX 3aBefIeHHAX — 10 KpanHed
MEpEe, B MOeM pervoHe. B KaKoH-TO CTeIEHH 3T0 OMKHIAEM0. YHHBEPCH-
TETH JKUBYT B AKaTeMHYeCKOM MHApPe, YacTo He CTaRsd nepef coo0H T1emr
ofecedHTh BEOTYCKHUKOR padoTol B oTpacin. YToORI CMATHHTE CHTY-
AITHI0, YHHBEPCHTETHI CTApaloTea NpejUiaraTh crellHajsbHOCTH, DoJee
OpPHEHTHPOBAHHEIE HA PeakHEI MED, HO H 0HM MOTYT OKa3aThed Hefo-
CTATOYHO AKTYA/IEHLIMH H IIOAX0OAIIHMHA 17151 paboTogaTese

B aTore 4 CTaj Y9HTh CEOI0 AEHY TOMY, 9T0 CHHTAR HYKHBIM. [10CKo/Ib-
Ky y Hac ecTh MaJeNkKasd J0YkL, HANTH BpeMs JIIT 3aiATHI HHOITA OLLI0
HenpoCcTo, MosTOMY 4 3allrChIBa T Hee HEROTOPhIE SaMeTHI HAH YITPaM:-
HEeHHT, KOTOPRIE 0Ha MOTJIA BRIIOIHATE, KOIAA V CYOPYTH HOSRIATOCE CRO-
BopHoe BpemMsi. B wrore a mican Bee Soabine # G0JIbIe, CTPYKTYPHPOBAT
BCe JIY9IIie H JIYHINe, H BCe 3T0 BRUIEIIOCE B IaHHY0 KHHI'Y.

Taxe o6pasoM, I HATTHCAT 3TY KHHTY C IeJEI0 HAYIHTE CBOI0 JKEHY
HeoOXo[HMbIM OCHOBAM paspafoTkH IporpaMMHoro obeciedeHns,
YTOOEI 0HA CMOTVIA HAHTH paboTy, OfHAKO KHHI'A MOXET ORITE HoJe3Ha

M ZPYTHM JI0IAM.

Het, npasja, 3a91eM BBl HAIIHCAIH 3TY KHATY?

Ecim Y3 TOBOPHTE CORCEM OTKPOREHHO, 0TYACTH W B TWYHELX HHTepe-
CaX, MOTOMY, UTO A HAHHMaw HILKEHEDOB-TIDOrPaMATHCTOB, H MHE TPVI-
HO HAflTH Xoporey cuerdamicros. He BaBadck B KOHKPeTHbIE Tpedo-
BaHHA, 4 CTABHJI NE/ILK BRINYHTE B KHHTY JOCTATOYHO HHGOPMAITHH,
YTOOE] YHTATENE MOT BRIIIOJIHHTE BCE HICEEepeYHOIEHHRIE ,[LBfIETBPHLJ

e IPOUHTATH H IOHATH BCe, YT0 HAIIHCAHO B KHHTe;

® BLIIINIHETE BCE VIIPDAMEIEHITH,
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e HAIHCaTh KaKoi-HEGYIE HepcoHaNbHEN MHHE-TIPOEKT Ha Ka-
KOM-HUOYAE A3bIKe (MO8 BRITOMHEHHA TBYX BhITIEepetHe-
JIEHHEIX IIVHKTOB 3T0 He I0/DKH0 BBITh posaenMoi);

e BIAUMOJEHCTROBATE C OCTAMRHBIMH wWieHaMH Co0DINecTBa
pazpaboTINKOR TIpOTpaMMHOTe ofectedeHuda depes Reddit
WIH ApyTHe COIMasBHbIe ceTH, 4aTkl, Stack Overflow ym GitHub.

Ilocie aToro & Gymy CUHTATE, YTO AaHHEIA Sel0BeK oOaamaeT mex-
HUYecKuMU HAPRIKAMH, UTo65 [0 KpaiiHed Mepe cepLesHo paccMaTpH-
BATRCS B KadeCTRe MpeTeH[eHTa Ha J0JDKHOCTE HEDKeHepa-Tporpam-
MHCTA.

[IoMHMO TEXIIMIECKHX HABHKOE BaM TONAMOOITCA HMABRIKH MEK-
JIHYHOCTHOTO 0OIIEHHA, 3APARKIH CMEICH, AHAIMTHYECKDE H KPHTHYe-
CKoe MBITILIEHHE | T. JL, TIPEXCIIe UeM i PACCMOTPI0 BAUTY KaHTHIATYPY
HA J0/DKHOCTh HIDKeHepa-IIporpaMMicTa. 1 paccuIMTEIBAI, YTO 9HTA-
TeJik TOTYIHT HX HHEIM CTI0CO00AL, HesKedH NPOYHTAR 3Ty KHHTY.

To ecTs ec/IH A BEIIOTHIO BCe BhIIeNepeyHc/IeHHbIe MyHK-
ThI, 51 TOKe CMOTY CTaTh NpodecCHOHATBHBIM HHKeHepoM-
nporpaMMHECTOM?

A, KOHedHO, He MOTY HHYMEro rapaHTHpoRaTh. Ha caMom jese I1o-
jiydeHre paBoThl 3aBHCHT OT COCTOSHMS 3KOHOMIKH H DHIHKA TPy/a,
OT MECTa IMPOAEBATII, 0T TOTO, UTO BLI TOTOBR! MEJIATE H 34 UTOD PH.ED-
TaTk 0 T, A, HO 4 ZyMalo, WIo Iocie BLIT0THeHHd BCeX BRIIerepec-
JIEHHBIX IIVHKTOR YHTATE/ L DYIeT 0DAaJaTh T0CTATOUHEIME HIM 110Y-
TH JOCTATOYHEIME MEeXHUHECKIWMI HaBRIKaMH U1 MHOTHE OpogeccH,
CBA3AHHLIX ¢ PaipabdoTKOH TPOrpaMMHOTD 06ecIeueH .

[ToMEMO ITPOSYACIEHHA HaJle/K]l Ha IoayieHne paboTel B KaUecTee
HHeHepa-TIpOrpaMMHECTa elile O/Ha MPHYMHA HallMCaHHY 3T0H KHHTH
3AKAIOYUAETCA B TOM, ITO MHE HE HPABHTCH, KAK PACTET PASPLIB MeXy
"TeXHAPAMH™ | “HeTeXHapaMH”, f CuHTai0, 4T O0MBIIe JTofel 0K-
Hbl GbITH 3HAKOMBI C DpOTrpaMMHEBIM ofecnedeHHeM. S cTaBIl cBoel
Jafadeil HaMHCaTh KHHTY, KOTOpasd He TpedyeT 0COOHX NpefBapHTellb-
HEIX 'j"ﬂJIi]EHﬁ AT TIPOYTENHAE H TIOHIMANHA W PacCKasLiBaeT 0 IIpo-
TPAMMHOM 06eCTIeYeHWH W TEXHOMOTHAX JOCTATOUN0, 9T06k “HeTex-
HAPL” CMOT JIVullie TIOHSTh, KaK MporpaMMHoe obecTiedeHle BIHAET
Ha MHP, B KOTOPOM BEI EITREN. Tak urto gawe eCiH BRI HE HEtﬁJ];ETE Pa-
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60TY, TO BEIL, 110 KpaiHel Mepe, CMOAKeTe TOPAHTLCA TeM, TT0 JTy9Ie mo-
HHMAETe NPOrpaMMHoe 0BeCTIe eHIe H 70 POJIh COEPEMEHHOM B MHpE.

YTo BXOTUT B 3TY KHHTY?
KHUTA cXBATHIBAEST MHOTO TeM, HO HTOBOJIBHO IIDBEPEHOCTHO.

OHA He COJEpPIKHT gce20, YT0 7 3HANW, HO ee J0CTaTOYHO A TOTo,
YTOOLI YATATENb MOT CIS/HTE 38 X00M 0DCYAJIEHIA BONPOCOB pajpa-
BOTKH OpOTrpaMMHOre obeclledeH s H, 9TO ellle BayKHee, Y3HATE G0/k-
e 0 KOHKpeTHOM o6LeKTe paspafoTky HporpaMMHOro ofeciiederHns,
He [TpHberas K HHTeHCHEHOMY CHeIIHaIH3HPOBaHHOMY 06yYeH 0.

PaccMaTpHBaIOTCH PASTHYHEIE ASHIKM HPOTpAMMHPORBAHMS, TaKHe
xax C, Python u JavaScript. 3aTparaBaioTcd HeKOTOPLIE TPaIIHOHHEIe
TeMBl HHOOPMATHKH HIM KOMIBITepHBIX Hayk (Computer Science),
TakWe KaK aJfOPHTMEL ¥ CTPYKTYPEL JaHHMX. 3aTPOHYTE HEKOTOPEIE
TeMEI, XapaKTePHEIE JJIA COBPEMEHHEIX Cpef paspatoTKy TporpaMMHEo-
ro obecnedeHn, TaKkHe KaK 0435l JAHHBIX, KOHTPOJIEL BEPCHI | Beb-pas-
paborka, [TpakTHgecky HU 0THA W3 TeM He PACCMaTPHBASTC TIOIPoGHO,

X0oTda MHOIHe TeMBl HATATAI0TCH TI0OYTH B "KOMHYeCKH JIerKoi dgop-
Me”, B IEA0M MPeCTARIeHHOr0 MaTepHaTa O/DKII0 ORITE A0CTATOUHO
151 TOT0, UTOOBI YHTATE b 0y 001ee IPeCTARIEHHE 0 paspadoT-
Ke IporpaMMHoro obecredeHus.

JTa KHHIa He gBJseTcd 3aMeHoll 06pa3oBanHd B 06JaCTH KOMIThIO-
TEPHLIX HAVE, XOTI M BKAI0YaeT (HeryGioKko) HEKOTOPEIE €10 padfesy,
@ B MHBIX C/YYAAX I0I0JIHAET EI0.

Bu1 ropopuTe “HIDKeHepHHa", “TporpamMMHpOBaAHHE”, “pas-
paboTKa” B “KoMIbIoTeprkie Haykn” (Computer Science) —
YeM OHH OT/IHYA0TCH?

JTa KHHra YIHT paspaboTre nporpasMarHoro obecredenus. B Heil He
IpeliofaeTcs HHAKEHepHoe [Nef0 WK IpoexTHpoBanHe (Engineering),
HO TepMHH “HEDKeHep-lIporpaMMucT” (software engineer) HCITONB-
JyeTcd A ompefesieHHs Yel0BeKa, paspabaTslBalOMIero MporpamM-
Hoe ofeclieueHHe, OCKOJLKY HMEHHO K 3TOMY MBI, II0X02Ke, IIPHIIUIH
KaK 0Tpacib.

BoJiee KOHKpeTHO f OBl O1Ipe e/l TePMHEHOJIOTHI0 CIefVIOLHAM 06-
pazom.

o Hmxeneproe gero, upoeKTHposanye (Engineering) — arTo He-
YTO BeckMa CIPYKTYPHPOBAHIO0E, i H3Y9aTh ero HYKHO TakKe
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CTPYKTYPHPOBAHHO, [IpyrAME CIOBAMHE, 3Ta KHITA TOYHO €My
He VIHT.

e Paspaborka  OporpaMmeoro  ofecmedemms  (Software
development) — 3T0 pemeHHe MPOBIEMbI ¢ MOMOIIBI ITPO-
rpaMmHOro ofecIedeH s 3T0 He HjieadbHOe OlpejfeneHHe,
PeleHHs, KaK IpaBrio, He COBCeM “HHXeHepHEI” H He 0YeHb
HayuHEl, HO 3T0 HMEHHO TO, 4TO Tpebyercd Ha IpPakTHKe
W Ha YT0 eCTh CIpoc.

[Iporpavoamporanne (Programming. Coding) aradeTcd oJHOR U3 CO-
CTARJAIOITIY PaspadboTRH MPOrPaMMHOTD 0fecTIeYeHHd, Hapaay ¢ mpo-
EXTAPORAHUEM, TECTHPOBAHHMEM, HAIMACAHAEM CHel[HpHKami 1 1. 1,
JTa KHHTA TIOCBAN[EHA pa3paboTke NPOTPAMMHOTD oOfecrmedeHus,
HO HMEHHO NporpaMMPpoRaHIe HIPAeT B Hell 0CHORHYIO POk,

ECTE e “HHGOpMaTHKA”, TUTH “KOMITBHTepHEe Hayku” (Computer
Science), KOTOpad, MOKAAVIA, OTHEJIeHA KW 0T pa3paboTiH MpOrpaMMHO-
ro ofecedeHud, U 0T HEKeHepHHE/ITPoekTHpoBaHME. (Kak TOBOPHTCA,
“KOMIIBHTEPHBIE HAYKH OTHOCATCH K KOMIBIOTEpaM He 60/blIe, 9em
ACTPOHOMEH K TeJeckormaM”).

B ogHOI KHHI'e, HABEPHOE, HeBO3MOKHO CoOpaTh Bech Heob-

X0IAMBIH MaTepHan!

HeT, Ho MOACHO ITOIPOGOBATE.

Kakof 05l KO BBl HH CTaJIH IIHCATH 0C/e OPOYTeHHd 3TOH KHHUIH,
Ban HpHieTed GoJlee MOAPOGHO HIVUMTE TEXHOJIOIHIO 10 KaXIoH KoH-
KpeTHoH Teame, koropast loTpefyercs. [lens 3T0i KHHTH He B TOM, UTO-
GBI paCCKa3aTs 060 BCEM; 11ellh — Co3/aTh OCHORY, UT06E! UHTaTe/E MOT
HAYYHTHCH ITHCATE [IpaAKTHYeCKH Jiofble HporpaMMsl 6e3 cyllecTBeH-
HBIX [IPelIaTCTBHI, ecii 310 HeoGX0HMO.

Kakops! npeisapure/ibHble TPeGOBAHUS K YHTATE/HM IT0i

KHHTH?

Kumra paccudTana Hi T0feH, He MMeln[IX ollkITa H HABEIKOE pas-
PadoTKHE IPOrPaMMEOro 0ecIeyeHH.

B HEKOTOPEIX HACTAX KHHTH HCIOTLIYETCA MaTeMAaTHKA Ha YPOBHE
cpepieii NIKOALL, I03TOMY BEl HO/DKIE OLITh: B KAKOA-TO CTEIeHH 3Ha-
EOMLI C Hell. HeofXoAmmo UMeTE KOMUBIOTED H YMeTh HM [I0/IR30BATL-

s (ycTaHaBIMBATE TPOTPaMME] H T. IT.).
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Jlma paforel ¢ KHETOH TpefveTrcsd, WT0OR Ha BamieM KOMITLIOTE-
pe OBUIH yeTaHOBIeHH 06010uKa Unix 0 cTaHiapTHEE HHCTPYMeHTH
Unix, /ls aToro mogeigyT Mac, Linux mom Windows 10, Bonee craprie
sepcrd Windows Taxske MOIYT XOPOIID HOJOHTH JULA esel JaHHOH
KHHTH, HO YCTAHOBKA HeoOX0HMOTr0 ITPOrpaMMHOr0 obecIiedeHHA Mo-
HET 0KA34ThCA HeTPHBHAIBHOH.

Bul o/DKHED 06/1a71aTh HEKOTOPLIME HMABRIKAMHM AHAIHTHYECKOTO
MBLILIEHMA | peineHys npotien,  He 3HAK, KaK 3TOMY HayuuTh. ITo-
JIaralg, uTo 9Ta KHHTA B KAK0H-TO CTEeNeNH VIIT HM, X0TH OLL B Ka4ecTEe
Mo6OIHOTo 3pderTa.

51 Bepio, UTO MpaKTHYECKH JI000H YeI0Bek, CrocofHEH He3 ocodhx
trpofieM 3aKOHYHTE CPeHIOW [IKOIY, MOXKeT HayIHThCA paspabarhl-
BaTE OpOrpaMmMHOe ofecriedeH e, JT0 He BoamedcTeo. OTHaKo 3T0 Tpe-
fyeT YOOPCTEA; BBl JOJDKHE! 6T B COCTOAHHEA TPHIOAKHTE YCHIDHA
NIpH padoTe ¢ KHWIOH, H 3T0 3aiMeT Bpend. Sl cUMTAI0, 9TO 4E/I0BEK,
CTIOCOBHR patoTaTk Haj| KHATOH NoJIHEE paboduil 1eHE, ToCTATOYHD
HACTOHIHMBHIE H T0AVIANTHA TOMOIIE TaM, [IE 3T0 HeoGX0IHMO, CATO-
HOT 3AKOHYHTE KHHTY, BK/II0Yad BCe YOPAXKHeHHA, B TeUPHHE HOCKOIh-
KHX MECAIEE.

BoaMorkHo, 6YIeT OueHE M0Je3H0 HMeTh HACTABHHKA WIH JejoBe-
Ka, 3HAKOMOIo € paspaboTkoi porpaMMHoro obecnedeus, KOTOPEIH
CMOZKET OTBETHTE Ha BallH BOMPOCEL Hermomk3yATe HETepHeT B CBOMX
HHTepecax: B CeTH MHOMKECTBO TeXHape, FOTOBBIX [0/ HThCS CBOMMH
IHAHMAMH H 0TBETHTE Ha BOIMPOCE] HOBAYKOE. [lompodyiTe ofpaTHTh-
ca k Stack Overflow, nogpasgeny learnprogramuming, GitHub was pas-
JagHEM [RC-Kamamas, HaopuMep, TTOCEATEHHEM KOHKPeTHEIM A3hi-
KaM NMPoTrpaMMHpOBAHHIL

BEI A0UDEITE YMETE HAX0SHTE HIpopManiio B Hurepirete, Hanprmep,
oOpaTHTe BHMMaHMe, KaK A HC1104b30Bas repMuH “TRC-kadans’”. Ecimg
V BaC KOrfga-HUOYL BOIHHKHET HeobXoIMOCTE 3aIaTk BONPOC H B pe-
nmTe HeenegosaTh IRC falbimie, paM MpHASTCH BOCHOAb30BaThHCA HHTep-
HETOM, 9T06R 8) Y3HATE, UTO Takoe [RC, 6) BEIICHHTE, KaKHe CYIIeCTEY-
10T IRC-KaHAIB, HATTPHMED, 1 43bIKa [IPOTPaMMHDPOBAHHL, ¢ KOTOPHIM
Y BaC BOSHHEIH NPodJIeME], B) KaK IONKI0UHTLCI K TAKOMY KaHaiTy M 3a-
HATE CBOH Bompoc, B 270f KHMTe Takoi nHGOpMaIHMA He GYIeT.

KHira fBigercd OecIUIATHOH H PACIpPOCTPAHAETCI 10 JIHIEH3HH
Creative Commaons Attribution-ShareAlike 4.0 International License. 3o
03HAYALT, YTO BBl MOXKETEe CROGOJHO PAcTIPOCTPAHATE KHHTY Ha No-
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OOM HOCHTESIE ¥ HAMEHATE ee JU19 MH00EIX IIeIeH, [ae KOMMepPIeCKHE,
pH YOIOEHH, YTO BE YEKaXKeTe COOTBeTCTEVIOIIYI0 CCRUIKY M Ballle pac-
HpocTpatente ByieT 0CYILecTB/LITECA [1o ToH e JIileH3Hy. Bojtee nojt-
POGHYI HHGOPMALD MOKHO HallTH Ha cafTe hitp://creativecommons.
org/licenses/ by-sa/4.0/. Kog, cogepaniuiica B aToH KHHTE, pacipocTpa-
HAETCH of aamensuei MIT,

Kaxk pa6oTats ¢ 370l KHUTOH?

HHpopMaHd B KHATe H30MeHa 04eHb HACBIIEHHO. BOIBNIHHCTED
IpeiIoAeHHIl 0YeHE BaXKHE] IJIA paccMaTpPHBaeMOoil TeMBbl, HHEGOPMa-
IHA pegKe aydaapyercd. f okHIaw, 970 YHTATEL POYTeT KHUTY He-
CKOJIBKO pa3. BO3MOMHO, B IEPELIH Pa3 WIH BO BTOPOH BEI IPOTIYCTHTE
MHOIO JeTajlell, Ho B KOHeYHOM WToTe BEl CMOMKeTe NoHATh Beé,

B KHMTe WCIONR3YeTCd TelaroTHYecKui TIO[X0J, acCHMIUTATINN,
HAH KOHCTPYKTHBHIMA: HHQOPMAIHA NPefocTaBAAeTcA HHTATENI0
B GobIIOM 00BeMe, a YCBOEHHE MaTepPHAIA 00JerdaeTcsd YIIpaskHe-
HUAMM, B KOTOPRIX “CTYIeHTY" HpeljaraeTcs caMOCTOSTEJbHO HOMIY-
MaThk, MLITAACE YCROUTE MaTepHal EC BB Yero-To He TIOHHMaeTe,
3TO He cTpamHo. OcTaBkTe 3To H BePIHTeCh K CI0XKHOMY [T MOMHHMa-
HHS MATEPHAIY 1103e. B KOHIe KHHIH lIpHBefieHa JHarpaMMa 3aBii-
CHMOCTH 1JaB, KOTopad 103B0/I1eT HOHATh, KaKpe [IaBbl HeobX0IHMO
H3Y4IHTE, [pexkie 9eM Npoao/EKaTeE obyverie, PagiiuHbEe TexMsl B TOH
WM WHOH CTeNeHH YepelyIoTed, 9T0 N03BoSeT YHTAaTeN0 YCBauBaTh
oAk 00sacTH, padoTasn Haj PYTHMU, H JIyHIIe N0HHMATE B3aHMOCBA-
38 M B3aHMOOTHOILEHHA MeAKIY TeMaMI.

3Mech CIemyeT 0TMETHTE, eC/IH 3T0 enle He ICHO, 9T0 ABTOp He HMeeT
peanbHero NeflarorHYecKkoro OmerTa.

B 1ienoM KHITA COCTOHT M3 YeTkipeXx aTanos. BoT ocHoBHRIE TeMEl
PAIHYHELX 3TAIOR:

ITairsl DenoBHLIE TEMEL

Hauano |e OCHOBB KOMIBIOTEPHO IPaMOTHOCTH M POrpaMMEDO-
PaHHg Ha g3bKax C 1 Python

¢ OcHOBR Unix
Jrairl |e BBelEHHE B ajr0pHTMEL H A351K JavaScript

e HexoTopsle Goaee raydokpe KOHIEIIHHA F35K0E C
u Pythen
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Jrann OcHoBHLIe TeME]L

dram 1.5 | » Befi-paspaboTka ¢ HCITOAb30BaHMHeM JavaScript | Python

o CTATHYCCKH THITHIHPORAHHEIE S36IKH, 0C0GeHH0 C++

dram2 | e Kpynukie nporpamMmel Ha Python i C++ (mam, Kak papu-
AHT, Ha Java)

e SOL

e Pas/ImIHble OPOMEKYTOUHELE TEMEL (ITADCHHT, T0TO-

_KHHTA)

ECJIH BRI CUATASTE, YT0 B KAXOM-T0 MecTe KHMIH YT0-T0 HegCHO A3JI0-
JKeHo b0 ¥ BaC eCTh BONPOCE! HJIM KOMMEHTAPHH, TafTe MHE 3HATh.
Moit agpec sAeKTPOHHON IOWTHl — ajsalonen@gmail.com, BRI TaKKe ao-
JHETE OCTABHTE BONpOC MM 3anpoc B GitHub, Hoxopmeni kox KHETH 1o~
cTYOeH mo ajgpecy https://github.com/antlisalonen/progbook. JloManrHas
CTPAHHIA KHHUTH — hitps://progbook.org.

06 aBTOpeE

Mena 30ByT AHTTH CajloHeH. f HeCKOJALKO JIeT npopatoTal HHKeHe-
POM-TIPOTPAMMHECTOM H E HACTOAIIEe BPEMT ABMAIOCh PYKOBOIHTEMEM
HHAKEHEPHOTO 0THed B TEXHOJ0THYeCKoi KOMITaHHH.

S Hagaa MHCaTE: KoM, KOTHA MHe OLLI0 0K0JI0 MIeCTH JIeT, HaH 28 jJer
Ha3aj, | co3jaBa HeTPHBHAJLHEIC KOMBlI TpHMepHO Ha 14 pasjad-
HLIX A3BIKaX HporpaMMHpoRanusd. Sl mpodeccHOHANLHO IMHCAM IPO-
I'paMMHOe OOeCIIeMeHMe /il MEAHIIHHCKHX [IPHOOPOB, BHYTPEHHMX
MHCTPYMEHTOR KOMTIAHHE, TpoTpaMMHOe obecriedenHne 14 yOpas-
JIeHHA TejlecKoIloM H Apyroe. S pyKoBOZH/A paspaboTkoil Bel-npH-
JoKeHHd, BRI ceTeRkRIM afMHHHCTPATOPOM, PYKOROIHTEIEM HILKe-
HepHOH Ipynnsl # apxuTexTopoM I10. B kagecTse Xo60H A HaImicail
HeCKOJIBKD CKPOMHEIX He3aTeJMBEIX HIT ¢ OTKPEITEIM HCXOLHEIM KO-
II0M ¥ BHEC HeQOJBIIOH BKIaJ B HEKOTOPEIE IPOEKTEL € OTKPBLITHIM
HCXOTHEIM KOOM.

Omrxaz om omeemcmeeHHocmit 3Ta KHHTra ORUTA HATHCAHA OT Moe-
I'0 JHYHOTO MMeHH, Bee BIMIAAE] H MECHEH, BRICKA3AHHEE B 3T0H KHH-
Te, ABJEI0TCH MOMMH CODCTEEHHEIMI H MOTYT He COBIafATE C MHeHHEM
MOET0 UPONUIOTO MM HeHEIHET0 padoTolarensd.
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XoT4 4 Hava TporpaMMHEPOBaTh B JOHOM BO3pAcTe, 9T0 He 03HATAET,
qT0 BaNl ciydal HesHajieskeH, eclii Bhl HaUHHALTe TOALKO cefiyac. ho-
Jiee TOT0, 9 3HAK HECKOIEKHX BeJTHKHX paspaboTYHKOR IIPOrPaMMHOTO
obecrieveH s, KOTOPEE HaTa H [POTPaMMUPOBATE, HYIYIH VoKe IpeJIbl-
MEL JTHOJT: MY

1.1.2. YTo TaKoe nporpaMmMmHoe obecneyeHune
(Software)?

Paszoeoput — amo deweso. Hokaxcume MHe Kod,
JuEye TopraARAC

IIporpaMmHoe obectieyerme (Software) — 3T0 KOl KOTOPEH YKa3bl-
BAET KOMIILIOTepHOMY odopynosanm (Hardware), UTo Ae/aTh.

JA Havasia gagaiiTe HallHOIeM o9eHs OTPOCTYH) ITPOTPAMMY.

JUiA 3T0T0 MpeXile Beero HeodXoIHMO 3alycTHTE TEPMHHUI ¢ 060-
Jioukoit Unix.

A He MOTY CKa3aTh, KaK HMEHHO 310 CejaTh, HOCKOMBKY 3T0 3aBH-
CHT 0T ouepanroHHod cucressr (0C). Ilo Kpalined mMepe, B HEKOTO-
PRIX Beperax Mac 05 TepMuMHAN MOAHO 3a0VCTHTh C II0MONER [OHCKA
“terminal” & Spotlight. B Windows 10 MO3#HO yeTaHoBATE “TIofcHeTeMy
Windows s Linux” (WSL). B crapsix Bepeuax Windows MOMKHO 11001y-
gTh Unix-000/104Ky, Halpumep Cygwin, HO 3T0 Hoxee cioiHas saffaqa.
Ioyck B HHTEpHeT? BAM HOMOMET.

B uTore 370 MOeT BRILJIAJETE HPHMepPHO Tak:

T LT ——

B gactHOCTH, cmd.exe wiH PowerShell 8 Windows He sBisioTcs o60-
Jgoykayy Unix. THIIEEIME XapakTepHcTHEAMH oboaoduer Unix asis-
0TCA 3HaK “at” (*@"), 0003IHAYAIONIHE HAY [I0IL30BATE/ H UM X0CTa
KOMITBIOTEPd, Ta KOTOPLI BRI BONLUTH, THIBAA (“~"), obo3iavalomas 1o-
MAINIHE KaTalor, ¥ 3HaK fonapa (*$"), ofo3nadaoniyi TpHriante-
rHe. C X I0MOIBI0 MOMKHO OIPefeHTE, SAnYINeHa JIH 0bomoura Unix.



