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OT3bIBbl O KHUre

«OrpoMHoe crracu60! Bamy KHUTM IIOMOITTH MHE HAYaTh Kapbepy».

— Paiian YaiiT, pa3paboTdauk urp

«Ecm BBI ABIgETECh HAYMHAOIIM pa3paboTankoMm C# (1o6po MmoxagroBaTh Ha 60pT!), 1 HACTOATEIBHO PEKO-
MEH/JIyI0 BaM 3Ty KHHTY. JHAPIO U JxxeHHUpEp HAUCAIN JAKOHUIHOE, ABTOPUTETHOE, 4 CAMOE IVIABHOE — YB-
JIeKaTeIbHOE BBeJeHue B pa3paborky C#. YKaib, 4To y MeHs He GbUIO 3TOM KHUTU, KOT/A 5 TOIbKO udydan C#».

— Jxon Ianmnoysii, crapmmii pykoBoauTeab npoekTos rpymsl .NET Community Team
B KoMnaaua Microsoft

«MaJ1o TOro 4TO B KHUT€ U3JI0)KEHbI BCE€ HIOAHCHI, B KOTOPBIX s pa3odpascs JAJIEKO HE Cpa3y, — B HEM IPUCYT-
cTByeT Ta camas Marusa cepun Head First, 6arogaps KOTOpoii OHa Tak JIETKO YUTAETCS».

— Moxedpd Kynn, crapmunii paspaboraux C#

«“Head First. M3yuaem C#“ — 3ameuaresibHast KHUATA C 3aHUMATEIbHBIMU IIPIMEPAMHU, 6J1aroAapst KOTOPBIM 00y-
YeHUE CTAHOBHUTCS NHTEPECHBIM».

— JImaacu Brena, Bexymmii pa3apaGoTank

«“Head First. M3ygaem C#“ OTINYIHO MOZOUJIET KaK JUIST HAUMHAIOINX pa3pabOTUYNKOB, TAK U pa3paboOTINKOB
C OITBITOM PA0OTHI HA Java (TaKHX Kak 51.) ABTOPBI HE JIEIAI0T HUKAKUX JOIYIIEHUH OTHOCUTEIBHO KBATH(DUKAIIAN
YUTATENS, HO YPOBEHD U3JI0KCHUS PACTET JJOCTATOYHO OBICTPO JUIS TEX, Y KOTO YK€ €CTh OIIBIT IPOTPAMMHPOBa-
HU, — BBIZICPKATh TaKOI 6amaHc HerpocTo. KHura momorma MHE 09eHB OBICTPO BBINTH HAa TPEGYEMBIH YPOBEHD
B MOEM IIEPBOM KPYITHOMACIITAGHOM ITpoeKTe pa3paboTku C# Ha paboTe — s HACTOATEIBHO PEKOMEH/YIO €€>.

— IIlanesa Oxycanbsa, MeHeIKEP

«“Head First. Mzygaem C#“ — MpeBOCXOIHBIN, MPOCTON U MHTEPECHBIH crtocob usyderus C#. ITo gydmas
KHHTa 11 HOBUYKOB C#, KOTOPYIO s KOIAa-1160 BU/eJl, — IPUMEPDI IIOHATHDI, MATE€PUAJL U3/IaraeTcs KPaTKo
1 XOPOIIO HAITMCAH. MUHHU-UTPBI IOMOTYT 3aKPENNUTh HOBbIE 3HAHUSA B BaiieM Mo3ry. IIpeBocxoaHas KHuUra Juis
TeX, KTO IPEAIIOYUTAET YYUTHCH HA JieJIe».

— /I>xornu Xanudg, coBnageneny SOUTHWORKS

«“Head First. Mzygaem C#“ — mogpo6HO€ pyKOBOJCTBO 1O u3ydeHHIo C#, KOTOpOEe YUTaeTCs KaK JApyKecKas
6ecena. MHOro4mCIEHHBIE YIIPasKHEHU 110 IPOrPAMMH POBAHMIO JIEJIAIOT €€ 6ojiee MHTEPECHOM JIasKe IIpU 13-
JIO’KEHUHU CaMBIX HEIPOCTBIX KOHIIEIIIINI».

— PeGexka [lann-Kpan, coyapeaurens Semaphore Solutions

«$] HUKOT/Ia He YNUTaJl KOMIIBIOTEPHbIE KHUTH OT KOPKH /IO KOPKH, HO 3Ta KHUTA YepKUBaJIa MOM UHTEPEC OT
IIEPBOM CTPAHUILBI S0 NocaeaHeil. Ecim Bl XoTuTe mryboko nayunTs C#, a ele U MoJayduTh y0BOJbCTBHE,
sto TA CAMASI kxaura, koTopas BaM HyKHa».

— 9uau Ilapkep, HaunHaromui nporpammuct C#



Opyruve ot3biBbI 0 Head First C#

«TpyaHo HOpMaIbHO U3ydyaThb A3BIK IPOrPAMMUPOBAHUS 0€3 XOPOIIUX, YBIEKATEIbHBIX IPUMEPOB — B 3TOU
KHure ux noaHo! KHura noMoxeT HauMHAIOIMUM IIPOTPAMMUCTAM BCEX COPTOB HANAUTD JUINTEIbHBIE U IIPO-
aykrusHble orHomeHud ¢ C# u NET Framework».

— Kpuc Beppoys, pazpadoTuux

«Knunra 9uapro n Jxxennn “Head First. Msyuaem C#“ cTama mpeBoCXOaHBIM yae6HUKOM Ui naydeHus C#. Ona
OYEHDb JOCTYIIHA, HO IIPU 3TOM MaTePHaJI H3JIaraeTca BECbMa ITOAPOOHO U B HEIOBTOPUMOM cTmie. Eciu Bac
OTHYTHYJIN 60Jiee TpaAunoHHbIe KHUTH 0 C#, 5Ta BAM IIOHPABUTCS».

— Jxeit Xuibsip/l, TUPEKTOP U CHENHAINCT II0 ApXUTEKType MPOrpaMMHOM 6€30MacHOCTH,
aBTop Kauru «C# 6.0 Cookbook»

«$l peKOMEeHIYI0 3Ty KHUTY Ka0MY, KTO Pa3bICKMBAET XOpoIliee BBEJiIeHNE B MUP ITporpammupoBanus u C#.
C camoii mepBoi CTPAHMITHI ABTOPBI 3HAKOMAT YUTATE/S C HEKOTOPBIMU HETPUBUAILHBIMY KOHIenmusamu C#
B IIPOCTOU, JOXOAUYNBOI MaHepe. B KOHIle HEKOTOPBIX OOJBUINX IIPOEKTOB /Ta60PATOPHBIX PAOOT YUTATEIb
MOXET OIIIHYTbCS Ha CBOU IIPOI'PAMMBI M IIOPA3UTHCSH TOMY, YETO OH JOCTHI».

— Jasuyg CrepIiMHr, cTaplumii pa3paGoTdux

«“Head First. Mzygyaem C#“ — BecbMa NPUATHBIA y4eOHUK, ITOJHDBIA 3aIIOMUHAIOIMXCS IPUMEPOB U YBJIEKA-
TEJIbHBIX YIPAKHEHU. Ee )KIBO CTU/Ib N3JI0KEHH HaBE€PHSAKA IIPUBJIEYET YUTATEIEH — OT IPUMEPOB C IOMO-
PUCTUYECKMMH aHHOTAIIMAMH 10 «beces y kaMrHa», B OJTHOM M3 KOTOPBIX aGCTPAKTHBIN KIacC U HHTepdeiic
yCTPauBAIOT CJIOBECHYIO nepenaiky! /g mo60ro HOBUYKa B IIPOrpaMMHPOBAHUH IIPOCTO HE CYIIECTBYET
JIYYIIETO CIIOCO0A IIOIPY3UTHCS B TEMY».

— I:xxo3ed Anbaxapu, co3garens LINQPad,
coaBTop KHUT «C# 8.0 in a Nutshell» u «C# 8.0 Pocket Reference»

«“Head First. M3ygaem C#“ xopo1o unTanack 1 6bl1a HOHATHON. I peKOMEH/yIO 3Ty KHUTY Ka)KJJOMY pa3paboT-
YUKy, ’KeJIAI0MEMy TOTpy3uThcs B BoabI C#. S mopekomeHayIo ee pa3paboTUHKY, KOTOPBIH XOUeT HAlTH Gosee
3 peKTUBHBII C1TOCO6 OO BACHUTD, Kak padoTaeT C#, CBOMM MEHEE MPOCBEIICHHBIM JIPY3bAM-Pa3PabOTIHKAM».

— Jxy3zermme TypurTo, TeXHUYECKHIA TUPEKTOP

«dHApIo U JIZKEHHN CO3/ja/In eIle OANH BIEYaTISIONMIH yaebHbIi kypce u3 cepun “Head First”. bepure kapas-
Jlall, CajiTeCh 3a KOMILIOTEP U MOJydaliTe yOBOJBCTBHE, HAIIPATAs CBOE JIEBOE MOJyIIapre MO3Tra, IpaBoe
MTOJTyIapye U 9yBCTBO IOMOPa».

— Buwit MeTenbCcku, CHCTEMHBIN aHATATHK

«YTeHue KHUTU IPUHECJIO He3abbIBaeMble BrieuaTaeHus. S eme He BcTpeuas KHMKHOM cepun, KOTopast Obl Tak
xopomro yunia... OnpejieIeHHO PEKOMEH/IYIO 3Ty KHUTY BCEM, KTO XoueT usydaThb C#».

— Kpumna ITana, MCP



OT13bIBbI 0 ApYyrux kHurax us cepum Head First

« TOJIYYIJI 9Ty KHUT'Y BU€PaA, Ha9aJl YUTATDb €€... 1 HE MOI' OCTAaHOBUTbCSI. BCSYCJIOBHO, 9TO OYCHD KPYTO. Kuwnra
YUTAETCA JICTKO, HO aBTOPbI U3J1araioT GOJIBIIION 0ObEM Marepuaia, 1 BCE€ HAIIMCAHO II0 CYyTH. A 110/ BII€4YaT-
JICHUEM».

- 3PI/IK FaMMa, COaBTOP KHUI' «HaTTeprI ONPOEKTHUPOBAHHUA».

«O[[Ha 13 CaMbIX YBJICKATECJIbHBIX 11 YMHBIX KHHUT I10 IIPOCKTUPOBAHNIO IIPOTPAMMHOTO O6CCH€‘{CHI/IH, KOTOpbIC
MHE KOI'/Ia'JII/I6O IIOIIA A INICH> .

— Aapomn JlaGepr, cTapmmii BuIie-Ipe3uICHT 110 TeXHOJIOTHAM U pa3paboTke nmpoaykTos, ESPN

«To, 9T0 KOrAa-TO 6HUIO JOJITUM YIEOHBIM IPOLECCOM IPOO U OUINOOK, COKPATUIOCH J0 YBJIEKATEIbHOU KHUTH
B MATKOM OBJIOKKE».

— Maiik JIsBHICOH, OBIBIINII BULIE-IPE3UAEHT 10 IPOEKTHPOBAHUIO,
Twitter, ocuoBareb Newsvine

«JIeraHTHbIN ,ILPISafIH JICKUT B OCHOBE Ka)K,Z[Oﬁ TJIaBbl, KOK/JAasd KOHICIIUA IIEPEAACTCA C PaBHBIMUA 103aMU
IIparmMaTu3Ma 1 OCTpOyMUsI».

— Ken Tonacreiin, HCIIOTHUTE/ILHBIA BUIIE-IPE3UIEHT
M IUpeKTop-pacnopsauTens, Disney Online

«O06BIYHO KorJa i 9uTaio KHUTYy WIKM CTATbIO O IIATTEPHAX IIPOCKTUPOBAHMSA, MHC MHOI'JA IIPUXOANTCA IUIIATD
CC6H, 4TOObBI HE OTBJIEKATHCI OT YTeHUs... HO TONbKO He ¢ 3Toi Kuuroi. Kak 6n1 CTPAHHO 3TO HU IIPO3BYyYaJIO,
C 3TOU KHUTOI N3ydC€HUE IMATTEPHOB IIPOCKTUPOBAHUS CTAHOBUTCI NMHTEPECHBIM».

W ecu apyrue KHUTH O IATTEPHAX IIPOEKTUPOBAHUA TOBOPAT: “Pacciabocs... Tebe Temno... Tsou Bexku Tsxe-
JIEIOT...”, 3Ta KHUTA BO BCE TOPJIO KPUIHT: “B36oapuch, mapeHn!”».

— Jpuxk Beroxep

«$1 GyKBaJIBbHO BIIOOJIEH B 3TY KHUTY. Sl fake moIe10Ba €e Ha I1a3ax y >KeHbI».

— Carum Kymap
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Oma kHuza nocesawaemcs kumy Crnadxu,
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HO Hasceela ocmaHeWbCsl 8 HaWUX
cepduax



aemopsbl

Cnacubo, 4To Kynunu Hawy KHUry!
MeI nucanu ee ¢ yaosonscTeuem
U Hafeemcs, YTO BLI MOMy4uTe
KaU@ OT ee NpouTeHUs...

3»43;0;7)\$

uapro CresnmaH poaunca 8 Hoo-Hopxke,
Ho ki1 B MuaHeanosce, JKenese u IlurTcoypre...
déa pasa... — cuavana B mkose Kapneru-Mesuiona,
a 3aTeM, Koraa oHH ¢ JIXKeHHN OCHOBAIU KOHCA-
THHTOBYIO KOMIIAHUIO M IIUCAIH TIEPBYIO KHUTY JIJIsI
usjparenbcrsa «O’Peim».

IlepBoii ero paboToii mocie Kojule Ka CTalxo IMpo-
rpaMMHOE obecriedeHne A1 (PUPMbI 3BYKO3aIUCH
EMI-Capitol Records, 94To BmosiHE TOTUYIHO, BEIb
oH yumica B LaGuardia mo kaccy BUOTOHYETN U
J’Ka30BoM 6acc-rutapbl. CHavara ouu ¢ J’keHHH pa-
60TaI B KOMITAHUH 110 TPOU3BOICTBY (PMHAHCOBOTO
I1O na Yonn-crput, rae QHIPIO PYKOBOAWI IPYIIION
nmporpaMmMucToB. Ha nmporskeHnn MHOTHX JIET OH
OBLT BUIIE-TIPE3NICHTOM KPYITHOTO MHBECTHITNOHHO-
ro 6aHKa, KOHCTPYUPOBAT MacIITaOHBIE CEPBEPHBIE
CHCTEMBI, YIPABJIAI GOJBIIIMH MEXTYHAPOTHBIMHI
koMaHAaMH pazpaborunkos [10 n koHCyIBTHPO-
BJI (PUPMBI, ITKOJTBI M OPTAHU3AINN, B TOM UHCIIE
Microsoft, HanmoOHAIbHOE 6GI0PO YKOHOMUYECKHIX
HCCIeIOBAaHI 1 MaccadyceTCKHUI TeXHOJIOTTIECKIMA
MHCTHUTYT. 32 3TO BPEMs €MY yJalIOCh TOPaboTaTh €
3aMedYaTeJTbHBIMU MPOTPAMMHICTAMH ¥ MHOTOMY OT
HUX HAyIUTHCS.

B cBoGoOmHOE BpeMst HAPIO CO3AAET HGECIoae3HbIe
(HO 3a6aBHBIE) TPOTPAMMBI, UTPAET B KOMIIBIOTEPHBIC
UTPBI, TPAKTUKYET TAaHIBUINIOAHb U alfKUI0 U 3a60-
TUTCS O CBOEM KapJIUKOBOM INIIUIIE.

AKeHHU U DHIPHO CO30arOM NPOZPAMMbI U nuwiyva 0 paspadomke npoep

[ ject Management
K e e o Applied, Softwars Prog:ﬁ/\u Beyzwgtifu! Teams (2009) u nepbasg KHuza cepuu Head

8 2005 200y. B amoM Xe usdamenbcmBe 6
First Head First PMP (2007).

B 2003 200y OHu OCHOBaAU KOMNAHUHO Stellman &
2DAMMHOE 0decnedeHue OAS YUEHbIX, Usy4aroujux nocre

emeparoB Bolinol Bo BoemHame. Kpome npozpamm u KHU .
Boicmynaem Ha KoHgeperyuax u Bempedax paspa

ycayau u
Aell mpoeKW\ofi.

C HUMU MOXHO no
1 B Twitter @AndrewsStellman u @Jennylreene

L.TaK KaK MbI yBepeHLI, 4YTO
BbI MpoBeAeTe MHOrO YacoB,
usyuas C#.

AXeHHu

ABmop amoli pomozpaguu
(KAK u CHUMKA KaHaAQ MoBanyc) —
Huwa CoHoxe

Joxenandep I'puH nsyuana B konemxe duio-
co(UIO 1, KAK 1 MHOTHE €€ O/IHOKYPCHUKH, HE CMOIVIA
HaliTh pa6oty no cnenuaibnoctu. Ho 6iaarogaps
CHOCOGHOCTSAM K pa3paboTKe IPOrpaMMHOro obecrie-
YeHus OHa Hauala paboTaTh B OHJIAHHOBOM CITyKGe.

B 1998 rony Jlxxennu nepeexana s Hoio-Hopx u ycrpo-
uach B pupmy 1o paspadotke punancosoro I10. Ona
yIpaBJsla KOMaH aMU pa3paboTUYUKOB, TECTUPOBIIU-
KOB U IPOTrPaMMUCTOB, 3aHMMAaBIINXCS Pa3paboTKOM
ITO B MeguitHOM 11 (PMHAHCOBOM OOIACTSIX.

3areM oHAa MHOTO nyremecTBoBajIa IO MUPY C pa3s-
JIMYHBIMU KOMaH/JIaMH paspa60Tq1/1KOB " pcajin3oBajia
HCJII)Iﬁ PAA 3aMeYaTEJIbHbIX IIPOCKTOB.

Jxenndep 060kaeT NyTemecTBUs, MHMICKOE KIHO,
KOMUKCBI, KOMITBIOTEPHBIE UTPBI M1 OTPOMHYIO CUOUP-
CKYIO KOIIKY.

AMMHO20 odecnedeHus ¢ 1998 zoda.

Boiwira B uzdamenbcmBe «O’Peliru>

Greene Consulting, umodbl paspadambibamo y\go—
A

demBusg ucnoabszoBaHus ompabAgrouUX BewecmB

2, ama KoMnaHus okasviBaem KoHcaamuHzoBble
omuukoB TTO, apxumekmopoB u pyrobodume -

snakomumbes B droze Building Better Software: http.//www.stellman-greene.com
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Baw mo3r n C#.Bbl yuntecb — rotoBMTECH K 3K3aMeHy. Vinu nbiTaeTeCb OCBOUTL CIOXHYIO
TEXHNYECKYI0 TeMy. Ball Mo3r xoyeT okasatb Bam ycnyry. OH cTapaercsa caenath Tak, 4Tobbl Ha
3Ty O4EBMOHO HECYLLECTBEHHYIO MH(POPMaLIMIO He TpaTUNMCh AparoLeHHble pecypchl. Vx nydie
noTpaTUTb Ha YTO-HNOyAb BaxHOe. Tak KaK e 3acTaBuTb ero usyumntb C#?

Jlu1st KOro HamycaHa 3Ta KHUra? 30

Kowmy sTa kHura ne nojoiaer? 30

Mbl 3HaeM, O YEM BbI lyMaeTe 31

MeTanosHaHue: HayKa O MBIIUIEHUN 33

Bot uro caenamu Mbl 34

6 AA Yro moxkere caenats BbI, yro6bl 3acTaBUTDH CBOM MO3T TOBUHOBATHCS 35
\“. » 1 L Hudpopmanus 36
Hayunble pegakTopnl 38

' braromapnocTu 39

U nakoner... 39

>
©



ozeJiaeJ/ieHuUe

4
MainWindO\’v.xamI

MainWindow.xaml.cs

CO3AAHUE

ITPOEKTA

KoHcrpymupPo —
BAHUE OKHA

HAamucanme
KoAA C#
s f> EIRC
MouseDown - “TextBlock_MouseDawn™/>  ~| &" &

| Aa B & Selection

OBPABOTKA
ULEAYKOB

AOCLABAEHUE
TALMEPA
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Ha‘laJIo raﬁomm c

BbIiCTpO caenartb YTO-TO KnaccHoe!

XoTuTte nporpaMmmmupoBaTtb 6bICTPO? C# — 3TO MOLLHbBIN A3bIK MPOrPaMmMmnpo-
BaHus. bnarogaps Visual Studio Bam He noTpebyeTcsi nucaTe HEMOHATHBLIV Kof,
4yTOObI 3aCTaBUTbL KHOMKY paboTtaTtb. BMecTo Toro 4tobbl 3anomMmnHaTh napameTpbl
MeToAa ANS UMEHM 1 ANs SiprblKa KHOMKMW, Bbl CMOXETE co3aaTh AeNCTBUTENBHO
KflaccHoe npuroxeHue. 3By4nT 3amaHunBo? Torga nepeBepHUTE CTpaHULy
W NPUCTYNUM K Jeny.

3auem Bam usydarn C# 42
Visual Studio — uHCTpyMEHT /I HanMCcaHus Koja u usydenus C# 43
Cospanue Bamero nepsoro npoekra B Visual Studio 44
JlaBaiiTe nocrTpoum urpy! 46
Kax nmocrpours urpy 47
Coszpnanne npoexra WPF B Visual Studio 48
ITocTpoenue okHa ¢ ucnosnabzosanueM XAML 52
ITocTpoenue okHa JJIs1 UTPHI 53
Ornpezenenue pasmMepa OKHAa U TEKCTA 3ar0JIOBKA B cBoicTBax XAML 54
Jlo6aBieHue CTpPOK U CTOIOLOB B ceTKy XAML 56
BripaBHMBaHME pa3MeEPOB CTPOK U CTOJIOLOB 57
Pasmemenne anemenTos TextBlock B ceTke 58
Tenepb MOKHO IEPEXOAUTD K HAIIMCAHUIO KOJA UTPbI 61
Ienepuposanue MeToa U1 HACTPOUKU UTPHI 62
3asepmenue metoja SetUpGame 64
3arryck nporpamMmbl 66
Jlo6aBieHre HOBOTO IIPOEKTA B CHICTEMY YITPABJIEHIA BEPCHAMU 70
Cuietyronuii mar NoCTPOEHHUs UTPbl — 00paboTKa IMIETIYKOB 73
Peaxnusa TextBlock na merukn 74
Ho6asiaenue koga TextBlock_MouseDown 77

Br1zos o6paboTumnka co6urTis MouseDown OCTaIbHBIMU 3I€MEHTAMKI

TextBlock 78
JloGasieHue TaiiMepa 79
Jlo6GasieHue TaiiMepa B KOJ UT'PbI 80
JlnarHocTuka OmmubOK B OTIQ[IUKE 82
Jlo6aBbTe OCTABIINICS KOJ| I 3aBEPIITUTE TOCTPOECHUE UTPLI 86
OGHOBIEHUE KOJ[d B CHCTEME YIIPABICHUS BEPCUIMHI 87
Eme nyume, ecin... 88



oaJsiasejieHuUe

”ol“ﬂpKeHue B C#

KomaHpabl, Knaccsl U Kop,

Bbl He npocTo nonb3oBatens IDE. Bbl — pa3spabotumk. IDE moxeT caenatb 3a Bac 04eHb MHOIOE,
1 BCE XXe ee BO3MOXXHOCTU HebearpaHnyHbl. Visual Studio — ogHa 13 cambix COBEPLLEHHBLIX CUCTEM
pa3paboTky NporpaMMHOro obecneveHus, ogHako MmowHas IDE — Tonbko Havano. Mpuwno Bpems
3aHATbCA yrnybneHHbIM n3ydeHnem koga C#: Kakyl CTPYKTYypy OH MMEET, Kak OH paboTaerT, Kak
ynpaensite UM... MoTomy 4TO HET Npeaena ToMy, YTO Bbl MOXETE [eNnaTh B BaLUMX NPUNOXKEHUSIX.

IMpucmoTpuMcsa k daiiraM KOHCOTLHOTO TPUIOKEHUS 90
JlBa KJIacca MOTYT HAXOAUTBCS B OAHOM IIPOCTPAHCTBe uMeH (u daiire!) 92
KoMaHbI IBIAIOTCA CTPYKTYPHBIMU 3JIEMEHTAMH MPIIOKEHIIA 95
Ilepemennble NCIOAL3YIOTCSA B IPOrPaMMax JIJIst pa60Tm C JJAHHBIMU 96
lenepupoBanue HOBOro MeTO/A ISl PAOOTHI € IIEPEMEHHBIMK 98
Jlo6aByieHne KoJia ¢ UCIIOIb30BAHUEM OIIEPATOPOB 99
Hcrionp3oBanne OTIaunKa JUIs HAGTIOACHNS 32 U3BMEHEHUEM ITePEeMEHHBIX 100
Hcnonbp3oBaHue onepaTopos A1t paGOTBI € IePEeMEHHBIMI 102
IIpunarue pemennii B komanaax if 103
LuK/IpI BLITIOMHAIOT HEKOTOPDIE JEUCTBUA CHOBA U CHOBA 104
HcnonbsyiiTe hparMeHThI KOJA A/l HATUCAHUS [IUKJIOB 107

DJIEMEHTBHI YITPaBJIEHUSA ONPEAETIAIOT MEXaHIKI
BAIIMX I10Jb30BATENbCKUX MHTEPPECcOB 111

Cospanne npunoxenus WPF g skcriepuMeHTOB ¢ 2/1eMeHTaMu yIIpaBIeHus 112
Jlo6asnenue anemenTta TextBox B npunoxenue 115

Jlobasinenue koga C# st oonosinenus TextBlock 118

Jlo6asieHne o6paboTINKA COOBITUS, KOTOPBIN pa3pelnaeT BBOJUTh

TOJIBKO YUCJIOBBIE JJTAHHBIE 119
JloGaBieHre IOJI3YHKOB B HIDKHIOIO CTPOKY CETKU 123
JloGasienue xoga C#, 06ecreunBaIomero paboTy 3J1€MEHTOB YIIPABICHHS 124

Method 1
statement
statement

Method 2
statement
statement
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JIa6opamopusiu xypc Unity N° 1
llccmenosanye Ck ¢ Unity

IoOpOo ToXaJioBaTh Ha TIIEPBHM YPOK «JIa6opamopHBIU Kypc Unity».
HarmcaHme Koma — HaBHK, ¥, Kak U JI00OM IOOYIOM HaBHK, OH Pas-
BMBAETCSI 3a CUET npakmuXku I 3KCnepuMeHmupoBaHUA /I B 2TOM
oTHOmeHM Unity MOXeT CcTaTh OYeHb IIOJIE3HBIM MHCTPYMEHTOM.

B 1epBoM JIa0OpaTOPHOM paboTe MB BBEOEM BaC B KypPC IOeja. BH
HAYHETE OPMEHTMPOBATECS B pemakTope Unity, a Takke CO3OaBaTh
3D-0O0BEKTHE U OIepPUPOBATE VML

Unity — MOITHBIN HHCTPYMEHT JUIS Pa3paboTKU UTD 128
3arpyska Unity Hub 129
Hcnonszosanue Unity Hub g1 co3anus HoBOro nmpoekra 130
VYnpasienue makerom Unity 131
Cuena xax 3D-cpeza 132
Hrpsr Unity cocToar us o6bexroB GameObject 133
Hcnonb3oBanue nHCTpyMeHTa Move /1 nepemennenus oobekTos GameObject 134
B okne Inspector BeBogsaTca komnoneHTsl GameObject 135
Jlo6asnenne Matepuana k 0obekTy GameObject 136
Bpamenue ccepbr 139
ITposiBute panrasuio! 142
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OrueHmu]DyeMcH Ha oSneKInb:

HanucaHue oCMbICNIEHHOro Koga

Kaxpas HanucaHHas Bamu nporpamma peluaeT HeKoTopyro 3agady. Korga Bbl nuwieTe npo-
rpaMMmy, Bceraa xenartenbHo 3apaHee noaymaTb, Kakyto 3agadvy AOMKHa pellaTh Balla nporpaMma.
BoT novemy o6bekTbl MPUHOCAT Takyto nonb3y. OHM NO3BONAT cOPMUPOBATL CTPYKTYPY KoAa
B COOTBETCTBMM C peluaemon 3agadei, YTobbl Bbl MOIMM TPaTUTL BPEMS Ha 3agady, Hajg KOTopoWn
paboTtaeTe, He OTBNEKasCb HAa MEXaHVKy HanmcaHms koga. Ecnv Bbl npaBunbHO ncnonb3yete 06b-
eKTbl (M OeNCTBUTENBHO XOPOLLUO NPOAYMarnu UxX Npu NPOeKTMPOBaHUM), NOMyYMBLUNACS Koa ByaeT
WHTYUTUBHO MOHATHbIM, OyAeT Nerko YntaTbes U 3MEeHSATBCS.

4+ OF HEARTS
2 OF DIAMONDPS
KING OF SPADES
ACE OF HEARTS
7 OF CLUBS

20 OF SPADES
JACK OF CLUBS
7 OF HEARTS

7 OF DIAMONDS
2R dLUBS
ACE OF SPAPES

Ecnu xox monesen, 0H UCHOJIb3YeTC HIOBTOPHO

HexoTopble METO/IbI ITOJYYAIOT MapaMETPhbl U BO3BPANIAIOT 3HAUCHUE
ITporpamma it BBIGOpA KapT

Cospanue koHcosbHOro npuiaoxenus PickRandomCards

3asepmenue metoza PickSomeCards

ToTrosprit kmacc CardPicker

AnHa paboTaeT HaJ| CIEAYIOMEH Urpoi

Hrpa AHHBI pa3BUBACTCH...

ITocTpoeHne 6yMa)XHOTO MPOTOTHUIA /IS KIACCUYECKOM UTPhI

Crenyromuii mar: nocrpoeaue WPF-sepcun npusioxeHus Juist BbI6opa KapT
StackPanel — xonTefiHep /1 HATOKEHUS 2JTEMEHTOB

ITosropHOe ucnoapszosanue kaacca CardPicker B Hosom npunosxkenun WPF

Hcnonszosanue Grid u StackPanel juia popmuposanmns makera
IIaBHOTO OKHA

®opmuposanue MakeTa okHa npunoxenus Card Picker

ITpoToTunsl AHHBI BEINISAAT 3aMEYATEIBHO. .

AHHa MOXKET BOCIOJIb30BATHCS OOBEKTAMU JUISl PEIICHUS CBOCH 3a1a9K
Krnacc ucnosnbayeTcst 11sl IOCTPOEHUsI OGBbEKTOB

Hogblil 06beKT, CO3[aHHbII Ha 6a3e KJIacca, Ha3bIBACTCS IK3EMIUIIPOM
3TOTO KJIacca

Xopoiuee perrenue Juist AHHBI (C OOBEKTAMU)

OK3EMILISAPBI XPAHSAT JAHHBIC B ITOJIAX

Kyua

Yro HA yMe y BalIei IPOrpaMMbl

MHoT/a KOJI TJIOXO YUTAETCS

M cnomp30BaHME COACPIKATEILHBIX IMEH KIACCOB M METOOB
Kraccol, napHu u JIeHbru

ITpocToii ctoco6 nannua3anuu 0obekTos B C#

Hcnonbayiite uHTEpakTUBHOE OKHO C# JUIs1 BBRITTOTHEHUA Koja C#

144
145
146
147
148
150
153
154
156
158
159
160

161
162
165
166
167

168
169
173
176
177
178
180
186
188
194
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Tul]b1 u ccpudlKu

JaHHbIe U CCbINIKM

Yem Obinu 6b1 HaLWKM NPUNOXKeHUA 6e3 AaHHbIX? 3agyManTecb Ha MUHYTY. Be3 AaHHbIX HaLLW MPorpammei. . .
B 06LLeM, TPyAHO NPeacTaBnTb, YTO KTO-TO CTaHeT nucaTtb kod 6e3 fAaHHbIX. Bl 3anpalumBaete nHdopmaumio
y BalIMX nonb3oBaTenen; ata MHopmaums NCnonb3yeTcst AN Noucka AaHHbIX MW reHepupoBaHUS HOBOM
nHdopmaummn, KoTopas Bo3BpallaeTcs nonb3osatento. CobCTBEHHO, MPaKTUYECKN BCe, YTO Bbl Aenaete
B NporpamMMmpoBaHun, TpebyeT paboTbl C AaHHLIMU B TON UK MHOM hopme. B aToW rmase Bbl y3HaeTe Bce
TOHKOCTM TUMOB AaHHbIX U ccbinok C#, y3HaeTe, kak paboTtaTb C AaHHBIMU B MpOrpaMmax, U faxe ysHaeTe
Koe-4To HoBoe 06 obbekTax (MpeacTaBbTe, 06bEKTbl — TOXe AaHHbIe!).

Character Sheet

ELLIWYNN
Character Name

Level
LAWFUL GOOD
“Alignment
WIZARD S o
Charcater Class Picture

Spell Saving

q Strength Throw

Dexterity Poison

Saving Throw
Intelligence
Magic Wand

Saving Throw
Wisdom

Arrow Saving
Throw

O @& O O

Charisma

I
5] [ [5] [E] [<]

CoszpaHue CCbISIKU Bbl-
rMAAUT Tak, CIOBHO Bbl
nuweTe UMsi Ha HaKnen-
Ke U NpuUKpennseTe ee
K 06bekTy. Hagnuch cta-
HOBUTCS CBOEero poaa
«METKOW», N0 KOTOPOW
Bbl MOXeTe o6pallaTbca
K 06beKTy B OyayLueM.

!
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OysHy Hy’KHA Hallla IIOMOIIb!

Ha nmucrax nepconaskeil XpaHaTCsi pa3Hble BUAbI JAHHBIX

Tun nepeMeHHOI OIpeAeIseT, KAKUE JAHHbIE B HEIl MOTYT XPAHHUTHCS
B C# cymecTByeT HECKOIBKO THUIIOB JUIS XPAHEHUS IEJIbIX YUCe
IToroBopum o cTpokax

Jlurepas — 3HAUYCHHE, 3AMICAHHOE HEIIOCPEACTBEHHO B BallleM KOJe
ITepeMeHHbIE KaK €MKOCTH JUISI TAHHBIX

Jlpyrue TUIIBI TOXKe MOTYT UMETDb PAa3Hble Pa3Mepbl

10 muTpoB B 5-mUTpPOBOI 6GaHKE

IIpuseenune TUIIOB O3BOJISAET KOMUPOBATh 3HaUEHUH, KOTOpble C# He MOKeT
aBTOMATUYECKU IIPE0OPA30BATH K JAPYTOMY THIIY

C# BBIITOJTHSIET HEKOTOpbIC HpeO6paSOBaHI/I$I ABTOMATHUYECKU

HpI/I BbI3OBC METO/Id apIryMEHTbI JOJIZKHbI ObITH COBMECTUMBI
C TUITAMH ITaPpaMETpPOB

OysH HOCTOSHHO CTAPAETCS YIyIIIUTh CBOIO UTPY...

ITomosxem OyaHy B 9KCIIEPUMEHTAX C XapaKTePUCTUKAMU

Hcnonb3oanue kommmiaTopa C# 1s MIOUCKa NPOGJIEMHOM CTPOKH KoJia
Hcriob30BaHMe CCHUIOYHBIX IIEPEMEHHBIX JIUISI OOPAIIEeHNs K O0BEKTaM

CCbUIKM HAITOMUHAIOT HAKJIEHKH HA BaIlUX OO'bEKTaX

Ecm Hu 0ZIHOI CCBIIKM HE OCTAIOCh, OOBEKT YHUUITOXKAETCS COOPITUKOM Mycopa
MHOKeCTBEHHbBIE CCBLIKU U UX IIOOO0YHbBIE 3(PPEKTDI

Jse ccouikn — JIBE nepemennble, 10 KOTOPLIM MOKHO U3MEHATD JAHHDIE
OJIHOTO OOBEKTA

OG6DBEKTDI UCITONB3YIOT CCHUIKHU JUIS B3AUMOJEHUCTBHSA JAPYT C JIPYTOM
MaccuBBI COAEPKAT TPYIIILI 3HAUECHUN

MaccuBBI MOTYT COIEPIKATD CCHUIOYHBIE IIEPEMEHHBIE

null 03HAaYAET, YTO CCHUIKA HE YKA3BIBAET HU HA UTO

TecT-npaiis co crygaifHBIMM YCTAMA

Jlo6po noxkanoBaTh B 3a6€raTOBKy 5KOHOM-KJIACca «Y HETOPOIUIUBOro JI3xo»!

Spot (o‘
' 2
OG-BeKT DO@

rover

fido o~
2
P OO

196
197
198
199
201
202
205
206
207

208
211

212
214
216
218
226
227
228
230

237
238
240
241
243
247
248
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JTa6opamoprsii xypc Unity N° 2

Harmicanme xoma Ch
g Unity

Unity — He TOJBKO MOIHBI KPOCC-TIATOOPMEHHEBI OBWKOK M PeIaKTop
OIS TIOCTPOeHMSA 2D- ¥ 3D-UTP M MOOENMPOBaHMA. Takke 2TO omjrud—
HBIU CNOCO6 nompeHUpPOBaAamMBLCA B HanucaHuu xoxa C#. B >Tolm j1000-
PATOPHOM paboTe MBI HAYHEM IIMCATh KON IJIS YIIPABJIEHMSI OOBLEKTaMI
GameObject.

Crenapun C# 106aBiasIoT nosesieHue k oobekTam GameObject 254
Job6asnenue cuenapusa C# k 06wexkty GameObject 255
Harucanue xoga C# st moBopora cepbl 256
JloGaBieHre TOUKU IPEPBIBAHUS U OTJIA/[Ka UTPBI 258
HcnonabzoBanue omnagunka aig noanuManusg Time.deltaTime 259
JloGasieHre IMUIMHAPA I 0003HaYeHNs OcH Y 260
JlobasieHue moseil 18 yIIa HOBOPOTA U CKOPOCTH 261
Debug.DrawRay 1 3D-BekTopbI 262
3amyck Urphl U1 OTOOPAKEHNU JIyda B IPECTaBIeHIH Scene 263
IToBopoOT mMapa BOKPYr TOUKH CIICHBI 264
IKCIEPUMEHTBI C IOBOPOTaMuU U BekTopamu B Unity 265
IIpoasure panTasmio! 266

15
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HHKanchIH TTuAa

YmMmenTte XpaHUTb CeKpeTbl

Bam korga-HMGyab XOoTenocb, YTOObI NOCTOPOHHME HEe Ne3nu B Ballu JINYHble gena?
BoT 1 Bawwmm obbekTam aToro nHoraa xovetcsi. U ecnim Bbl He xenaeTe, Y4Tobbl YyxKue NMioam Yutanm
Balll AHEBHWK UMW NpocMaTpmBany 6aHKOBCKUE BbINUCKU, XOPOLUNE 0OLEKTLI HE MO3BOMNSAOT APY-
rMm obbekTam KonaTtbes B UX Nnomnsx. B aTon rnaee Bbl y3HaeTe 0 MOLM MHKaNCynAaunM — npueme
nporpaMMupOBaHNst, KOTOPbIV AenaeT Baw Kog 6onee rmbkmm. Takonm Ko npoLle Ucnonb3oBaTb
1 ero TpyaHee MUCnornb30BaTb HEKOPPEKTHO. [JaHHbIe Ballero 06bekTa 06bABNATCA NPUBATHBIMMY,
1 K HUM J06aBNSATCA CBOMCTBA, 3aluumiiatolme obpalleHns K 3TUM OaHHbIM.

ITomoxem Oyany peann3oBaTh 6POCKA Ha ITOBPEKICHUS 268
Co3aHne KOHCOTBHOTO MPUIOXKEHHS JUIsT BBIYUCIEHUS TOBPEKAEHUM 269
Paspadorka XAML s WPF-Bepcun KanbKyasToOpa HOBPEKACHUIMA 271
Ko nporpammuoii wactu aius WPF-xanbkynsaropa nospesxeHunia 272
Pasrosop 3a cTo10M (MIN, MOKET, JUCKYCCHSI O KyOMKax?) 273
ITonnpo6yem ncnpaBUTh OMUOKY 274
SwordDamage Hcnoaszosanue Debug.WriteLine g BeiBojia imarnocTuyeckoil nugopmanuu 275
Roll B03MOXHOCTH HEKOPPEKTHOTO HCIIOIb30BAHUS OOBEKTOB 278
MagicMultiplier WHKancyssiust nojpasyMeBaeT OrpaHUYEHIE JOCTYIIA K 4ACTU JAHHBIX KJIACCA 279
FlamingDamage IIprmMeHeHne HHKATICY AU IS YIPABJIEHHA JOCTYIIOM K METOJIaM U IoiaM Kinacca 280
Damage Ho JEMCTBUTEJIBHO JIU noxe RealName HageKHO 3aUIIEHO? 281
CalculateDamage K npuBaTHBIM IOJIAM 1 METOJAM MOTYT OOPAINAThCs TOJBKO SK3EMILIAPDI
SetMagic TOTO K€ KJ1acca 282
SetFlaming Jlns gero Hy:xHa MHKaTCyaa1ua? [IpefcTaBbTe OGHEKT B BUJIE «I€PHOTO ANTUKA> ... 287
Bocnonbdyemcs nHKancyxsanueit aus yryamenus kaacca SwordDamage 291
WHuxancynsanus obecrednBaeT 6€30MacHOCTD JAHHBIX 292
Konconbnoe npusoxenue jis rectuposanus kaacca PaintballGun 293
CBOIiCTBA yIIPOIAIOT MHKATICYJIAIIHIO 294
HNsmenenue metona Main j1s ncrnoab3oBanus csoliictsa Balls 295
ABTOMATHYECKU peayu3yeMble CBOMCTBA YIIPOIIAIOT Ball KO 296
Hcronb30BaHue IPUBATHOTO SE-METOJQA JUIS CO3JJAHUs CBOHCTB, JOCTYITHBIX
TOJIBKO JUISI IT€HUS 297
A ecsin moTpebyeTcst U3MEHUTD pa3Mep MaraspHa? 298
Hcnonap3oBanue KOHCTPYKTOPA C ITapaMeTPaMu I MHUIHATH3aIli CBOHCTB 299
ITepenaua apryMeHTOB IPU UCTIOIB30BAHMH KJIIOUEBOTO CI0BA New" 300

RealName: "Herb Jones"

Alias: "Dash Martin"
% Password: "the crow flies at midnight"
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Hacﬂ eAoBaHue

NeHeanorunueckoe apeso o6LeKToB

UHoraa noan XOTAT 6bITb NOXOXMMM Ha CBOUX poauTenen. Bol BcTpeyanu o6bekT, KOTOpbI AEACTBYET
MOYTU TakK, KaK Hy>kHO? [lymarnu nv Bbl O TOM, YTO NPU U3MEHEHMM BCErO HECKOMbKMX 3NIEMEHTOB Kracc cTan Obl
naeanbHbIM? HacnegoBaHve NO3BONSAET pacLUMpATh CYLLECTBYOLLME KNacchl, YHTOObI HOBbIV Knacc nony4yan
BCE MOBeAEHME CYLLECTBYHIOLLEIO — COXPaHSs NPy 3TOM TMOKOCTb Ansi BHECEHUS U3MEHEHWI, YTODbI Knacc
MOXHO ObINo aganTupoBaTh Mo Ntodble KOHKPETHLIE TPeboBaHMs. HacnenoBaHme SBASETCA OAHUM U3 CaMbIX
MOLLHbIX MHCTpyMeHTOB C#: B 4acTHOCTW, OHO NMomMoraeT nsberatb AybnvpoBaHus koga, bonee ageksaTHO
MOAENMPOBaTh pearnbHbIi MUP Y B KOHEYHOM UTOre YNPOLLAET NX COMPOBOXAEHNE U CHKAET PUCK OLUMOOK.

Animal Boruncienne nospesxaenuii juisa IPYIMX Bugos opyxus 314
—— Komaner switch i BpI60pa M3 HECKOIBKIX KaH/H/IATOB 315
Food U eme... MOKHO JIM BBIYUCISITH IOBPEKACHUS OT Kumkata? Ot Oyrasbr? M mecra? M... 317
Hunger
Boundaries Ecm B Bamux x1accax UCIOJIb3yeTcd HACIEAO0BAHNE, KO JOCTATOYHO HAIIHCATh
Location TOJILKO OJIUH pa3 318
MakeNoise ITocTpoiiTe MOAEIL KIACCOB: HAUHUTE C OOIIETO U IEPEXOUTE K KOHKPETUKE 319
glaetep Kax 6bI BbI CIDOEKTHPOBAIM CUMYJISTOP 300I1apKa? 320
Roam V pasHBIX )KUBOTHBIX Pa3HOE IOBEJICHUE 322
Kaxp1ii cybxmacc pacmupseT cBOM 6a30BbIH KIacc 325
Pacmmpenue 6a3oBoro kiacca 330
Cy6K1acc MOXKET IepeonpeiesIaTh METOABI J/Isl U3MEHEHHS MJIH 3aMEHbI
YHACJIEJOBAHHDbIX KOMIIOHEHTOB 332
€KOTOpbIE KOMIIOHEHTBI PEAIM30BAHDI TOJIBKO B CyOKIacce 3¢
H yo 337
Canine AHanu3 nepeorpeie/ieHus B OTIaJuuKe 338
AphalnPack IMocTpoenue npunoKenus Juist n3ydenus virtual u override 340
IsArboreal
Hippo Cy6K1acc MOXKET CKPBIBATbh METO/BI 6a30BOrO KJ1acca 342
Eat . .
Sleep Hcnonp3oBanue KII0UYEBDBIX CI0B override m virtual /s HaciegoBaHus NOBEIEHUS 344
MakeNoise 9
e Ecm 6a30BbIi KJ1aCC COAEPKUT KOHCTPYKTOP, BAIll CYOKIACC JOKEH €T0 BBI3BATD 347
Swim Cy6xacc 1 6a30BbBIN KJIACC MOTYT UMETD Pa3HbI€ KOHCTPYKTOPBI 348
Ilopa ropenars npunoxenue g Oysna 349
ITocTpoenne cuCTEMBI YIIPABIECHUS YILEM 356
Mojenb KTaccoB CUCTEMBI YIIPABJICHUS YIbeM 357
Kracc Queen: kak MaTKa yIpaBaseT pabounMu 358
Dog
Breed IMonbsoBarenbckuii unTepdetic: godasnrenne koja XAML raBHOTo OKHA 359
o OGpaTHas CBsA3b HAIPABJSAET PAGOTY CUCTEMBI YIIPABJICHUS YIbEM 368
Wolf akeNoise
Fetch Cucrema ynpasjieHUs yIbeM PA0OTAET B MOIIATOBOM PEXHUME. ..
IIpeo6pasyem ee 11 pabOTHI B PEATbHOM BPEMEHH 370
MakeNoise
HuntWithPack IK3EeMIUIAPBI HEKOTOPDIX KJIACCOB HUKOT/IA HE JIOJDKHBI CO3/[aBAThCS 372
AGCTpaKTHBIH KTacC — HAMEPEHHO He3aBePUIEHHBIH K1acc 374
¥ aBGcTpakTHBIX METOAOB HET TeJla 377
AGCTpaKTHBIE CBOICTBA PpabOTAIOT KaK A6CTPAKTHBIE METO/IbI 378
CMepTenbHBII poM6 381
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JTa6opamoprsIu Xypc Unity N° 3
Dx3eMIIapH GameObject

Unity — He TOJIBKO MOIMHEBI KPOCC-TIIATOOPMEHHEBN OBMKOK M PeOaKTOP
OJISI TIOCTPOeHMS 2D- U 3D-UTP UM MOOEIMPOBaHMSA. Takke 2TO omjrud—
HBIU Cnoco6 nompeHupoBamsCAa B HanucaHuu xoxa C# B sTom 1ab0-
PATOPHOM paboTe MB HauHeM IIMCAaTh KO VIS YIIPAaBJISeHMSI OOBLEeKTaMM

GameObject.
ITocTponm urpy B Unity! 384
Cospalite HOBBII MaTepuas B manke Materials 385
Cosjranue GMIBLAPHOTO IIapa B CIYYalHOU TOYKE CIIEHBI 386
IMpumenenne oTragunka 1 nonumManus Random.value 387
IIpeobpasopanne o6bekra GameObject B 3ar0TOBKY 388
Cosjlanue crieHapus Jiisl yIpaBJIeHUs UTPOK 389
[Ipucoepunenune crieHapus K IMIABHOW KaMepe 390
3amnycrure cBO KoJ KHONKOI Play 391
Pa6ora ¢ sxsemmuisspamu GameObject B okue Inspector 392
IIpenorsparmenne NEPEKPLITUS MAPOB 809
ITposiBute pantasuio! 394
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oaJsiasejieHuUe

”Hme]f)(jgeﬁcw, n]DuBeAeHue muneB u is
Knaccbl oomxHbl gep>xarb obewaHmna

Bam HyeH 0GbeKT Ans BbIMOSIHEHUS KOHKPETHOM 3aaaumn? Vicnonb3ynte uHtepderic. MiHoraa
BO3HMKaeT He0OXOAMMOCTb CrpynnupPoBaTh OOBEKTHI MO BbIMOMHAEMbIM UMW (DYHKLMAM, @ He MO
Knaccam, oT KOTOPbIX OHW HacneayT. Ha nomowb npuxogdat uHtepdericel. HTepdencsl moryT
MCMONb30BaThCA AN onpedeneHns KOHKPeTHbIX 3aaad. Jliobon ak3eMnnsip knacca, peanuayroLLero
NHTepdENC, rapaHTUPOBaHHO BLINOSHSAET 3Ty 3aa4y HE3aBNCMMO OT TOrO, C KaKUMMK APYTMM Knaccamu
OH cBsA3aH. YTobbl aTa cxema paboTana, Kaxapbli Knacc, peanuayownii HTepdeic, JOMKEH rapaH-
TMPOBAaThb BbINOJIHEHNE BCEX CBOUX 00A3aTENbCTB... MHa4Ye nporpaMmma KoMnunupoBaTbcs He OyaeT.

Vireir mox araxoii! 396

MbI MOKeM BOCIIOJIb30BATHCS IPpUBCACHUEM TUIIOB /IJIsI BbI3OBA

meToza DefendHive... 397
HuTtepdeiic onpegeaseT METObI M CBOMCTBA, KOTOPLIE JOKHBI OBITH

PEIN30BaHBI KJIACCOM. .. 398
IToTpenupyeMcs B NCHIOIB30BAaHUN UHTEPQEHCOB 400
Cosnathb aK3eMIIAp HHTEpdeiica HEBO3MOKHO, HO MOYKHO ITOJNYYUTH CCBITKY

Ha uHTepdeic 406
CcpLaxu Ha MHTEPGENChI SABIISIOTCSA OOBIYHBIMH CCBUIKAMU HA OOBEKTHI 409

RoboBee 4000 MoxxeT BBITOTHATL paboTy Im4es1 6€3 pacxoja aAparoneHHoro Mmeaa 410

CaoiicTso Job B unTepdeiice IWorker — kocTbLIb 414
Hcnonb3oBanmue is JUIs IPOBEPKU THUIIA OOBEKTA 415
Hcrionb3oBanue is U1 o6paleHns K MeTo aM CyoKaacca 416

A ecs MBI 3aXOTHM, YTOOBI JIPyrHe KUBOTHBIE IIJIABAII UM OXOTHJINCH B CTAE? 418

Hcnonp3oBanue HHTCpq)CﬁCOB JUIA pa6OTI)I C KJIaCCaMU, BBITIOJTHAIOITMIN

OJIHY 3aJjady 419
B C# Tax:ke cymecTByeT Apyroii HHCTPYMEHT JiIs 6€30I1aCHOr0 PeoGpa3oBaHus
THIIOB: KJIOUYEBOE CJIOBO as 421
ITpuMep NOBBINIAIONIETO IPUBEACHIS TUIIA 423
IMosbmmaromee npusegenue npeodpasyer CoffeeMaker B Appliance 424
IToBbImaronmue 1 MOHIDKAIOMKE IPUBEACHUS TUIIOB TAaKXKe paboTaloT

u ¢ uHTepdeiicamu 426
Hurepdeiicsl MOryT HacIe0BaTh OT APYrUX MHTEPdEiicos 428
HuTepdeiicsl MOTyT COAEPKATD CTATUYECKHIE KOMIIOHEHTDI 435
Peamuzanuu 1o yMoIuaHUIO OIPEJAEISIOT TEIO METOJI0B HHTepdetica 436
Jlo6asnenue metoza ScareAdults ¢ peanusanue Mo yMOIIaHIIO 437
CBA3BIBAHUE JJAHHBIX O6ECTIEUNBAET ABTOMATUIECKOE OOGHOBIEHUE

anementos WPF 439
CBa3pIBaHME JAHHBIX B CUCTEME YIIPABJICHHS YIbEM 440

«ITomamopduam» O3HAYAET, UTO OJH OOBEKT MOKET CYIECTBOBATD
B Pa3HbIX (popmax 443
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ozeJiaeJ/ieHuUe

He}’e‘MCﬂeHUH u KoJllIeKDuu

OpraHmsauma paHHbIX

HaHHble He Bceraa 6bIBalOT TaKMMU aKKypPaTHbIMU U YXOXXEeHHbIMU, KaKk HaM XOTeroch Gbl.
B peanbHOM MUpe AaHHbIe, Kak NPaBUIo, HE XPaHSITCA ManeHbKMMM akkypaTHbIMU Kycoukamu. Her,
[AaHHble NOCTyNakoT BaroHaMu, LWTabensmMmm n kydamu. [ns ux cuctemaTusauum HyXXHbl MOLLHbIE
WHCTPYMEHTbI, U TYT BaM Ha NOMOLLb NPUXOASAT NepevncneHuns n konnekuum. MNepeyncneHms —
TUNbI, NO3BONSIOLLME ONpeaensiTh 3HaYeHUst ANst knaccudukaumm Bawmx AaHHbIX. Konnekuyum —
cneumanbHble 06beKTbI, CNOCOBHbIE XPaHUTb U COPTUPOBAaTh AaHHbIE, KOTopble obpabaTbiBaeT
nporpaMma, v ynpaensite UMu. B pesynstaTte Bbl MOXETE COCPEAOTOUMTLCS HA OCHOBHOW naee

Y]
a

Kapma «<[epygz 0bikob>.
B npupode He Bcmpevaemcs.
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- nporpaMMUpoBaHUsi, OCTaBMB 3afady ynpaBneHusi 4aHHbIX KONNeKUMsIM.

CTpOKI/I HE BCCT/JA MOAXOAAT JUJIsI XpaHCHU A KaTeFOpI/IfI JAHHDBIX

ITepeunciaenns npeaHa3HAYEHbI JUIsl paGOTHI ¢ HAGOPAMU JIOMTYCTHMBIX
3HAUYEHUU

JI1s1 co3iaHus KOJIOJbI KAPT MOXKHO BOCIOJIB30BATBCS MACCUBOM...

C maccuBamu GbIBAET HEYJOOHO paboTaTh

B cnickax MOKHO XpaHUTh KOJUIEKIHH. .. YETO YITOJTHO

Crincku 06J1a1a10T GOJIbIIEN TMOKOCTBIO, YeM MAaCCUBDI

ITocTpouM npruIoKeHue Uit XpaHeHus: 00yBU

B 0606116 HHBIX KOJUIEKIHAX MOTYT XPAaHUThCS JIOObIE TUIIBI
MunnnanmsaTopsl KOJUIEKIMI IIOX0KN HA HHUIUATN3ATOPbI 00BEKTOB
Coszpanue CIMCcKa yToK

Crucku yo6HBI, HO C COPTUPOBKOI MOTYT BO3HUKHYTH IIPOOJIEMBI
IComparable<Duck> nomoraet ciucky List copruposats 06bexTn Duck
Hcnonb3osanue IComparer st onpeaeeHus MOpsiaKka COPTUPOBKU
Cosnanue 3K3eMIUIIpa KOMIIapaTopa

KOMnapaTopr MOI'yT BBIIIOJIHATDH CJIOKHbBIC CpaBHeHI/IH
ITepeomnpenenenue merona ToString no3BossieT 06BEKTY OIUCATD CEOSI

Oo6uosBure ukabl foreach, uro6nr 0obekTs Duck n Card BpiBOAMIM
CBOM ONMCAHMS HAa KOHCOIb

Hcnonb3opanue Dictionary juig XpaHeHus KI04uell U 3HaUeHu

Kparkas cBoska pynknmonaibHoctu Dictionary

ITocTpoenne mporpaMMbl ¢ UCTIOTb30BAaHUEM CTOBAPS

Jlpyrue pa3HOBUAHOCTH KOJLIEKITUIA. ..

Ouepenn padoraet 1o npunimiy FIFO — «rrepBbIM BolleJt, IIEPBLIM BbLIIIE»
Crek pa6oTaer no npuHIuny LIFO — «mocefHuM BoIIe, ITEPBBIM BbIIIE»

YrpaskHeHUe: Be KOJTO/bI

446

447
451
452
453
454
457
460
466
467
468
469
470
471
472
475

476
482
483
484
485
486
487
492



Ja6opamopusiu xypc Unity N° 4

HOHBBOBaTe@bCKMe
VHTEPQEVICH

B mmpempimymelr J1abopaTopHOM pabtore Unity BH HaYalM CTPOMTE UITPY.
MBI MCIIONB30BAJIM 3aTOTOBKY IJIS CO3IAHMS SK3eMIUIAPoB GameObject,
KOTOPHE TIOSIBIISIIMCE B CIIYYalMHBIX TOYKaxX TPEXMEPHOILO IIPOCTPaHCTBa
VIPE UM JIeTaM II0 KPYyTY. B 2TOM JabopaTOpHOM paboTe MBl ITPOHOII-
XMM C TOIO MeCTa, Ha KOTOPOM OCTAHOBWIMCEH B IIPSOBOYIIEN IJIABES;
B HEM BB CMOXeTe IIPMMEHMTE TO, YTO Y3HaiIM o6 wmHTepdericax Ct,
¥ MHOTOe OpyToe.

Brisog Texymero cuera 494
Bximouenue ByX pesKUMOB B UI'Py 495
JloGaBieHrIEe ITPOBOTO PEKMIMA 496
JlobaBieHne IOIb30BATENLCKOTO UHTEPdeTica kK urpe 498
Hacrpoiika o6bexra Text jura Boioga caera B UL 499
Knomnxa 1 BbI30Ba METO/A, 3aITyCKAIOIIETO UI'Py 500
Knonka Play Again u Texymuii caet 501
3aBepIneHue Kojja Urpbl 502
ITposiBuTe panTasmo! 506

Ha aToM cHMMKe aKpaHa nokasaHa urpa
B pabouem pexume. LLlapbl go6aBns-
IOTCSl B CLIEHY, @ UTPOK MOXKET LuerkaTb
Ha HUX, YTOObI NoNy4aTb OYKM.

Koraa Ha akpaHe nosiBUTCA nocnegHumn
Liap, urpa nepexoauT B PEXMM 3aBepLUEHWS.
Ha akpaHe nosiBnsietcs kHonka Play Again,
M HOBbI€ Lapbl NepecTaloT NOABNATLCA.




ozeJiaeJ/ieHuUe

u JJaMeAa —BwuiPasKeHusT
1INO P

KoHTponb Hap paHHbLIMM

3TuUM MUpPOM NpaBAT AaHHbIE... VI HAM HYXXHO 3HaTb, Kak B HEM XWTb. [Npowwnu Te BpeMeHa, Koraa
MOXHO ObINIO MPOrpaMMmnpoBaTh AHAMMU U Jaxe HedensiMu, He umes aena ¢ OrpoMHbIMM o6bemamu
OaHHbIX. B Hawwv gHn aaHHble ctanu cyTbio niobon nporpammel. LINQ — texHonorua C# n .NET, koTtopas
NO3BOJISIET HE TOMbKO obpaLlaTbes € 3anpocamu K AaHHbIM B konnekumsx .NET Ha MIHTYUTUBHO NOHATHOM
YPOBHE, HO 1 FpynnMpoBaTh AaHHbIE U BbINOMHATL CIIUSIHUE AaHHbIX U3 Pa3HblX MCTOYHUKOB. MoayrnbHble
TECTbl MOMOryT y6eamTbCs B TOM, YTO Ball koA paboTaeT Tak, kak npeanonaranoch. A Korga Bbl 0CBOUTECH
C 3apader pasbueHns gaHHbIX Ha Broku, ¢ KoTopbiMy yAo6HO paboTaTh, Bbl MOXETE BOCMONb30BaTbCS
nambaa-BblpaXkeHNsiMK, NpoBecTn pedakTopuHr koga C# v coenatb ero ewe 6onee Bbipa3nTeNbHbIM.

Jxnvmu — panar Kanurana BerukosnenHoro... 508
Hcnoapzopanue LINQ g5 ynpasiaenns KOUIEKITUAMU 510
LINQ pa6oTaeT ¢ mo6siMu peanmusarnusamu IEnumerable<T> 512
Cunrakcuc 3arpocos LINQ 515
LINQ paGoTaeT ¢ 0GbeKTaMu 517
Hcnoabzopanue 3anpoca LINQ B npunoxenun g Jxummmn 518
KioueBoe ci10B0 var nossostset C# onpeenTs TUII IEPEMEHHOM 3a Bac 520
3anpocs! LINQ BBITOTHAIOTCS TOJBKO IMPU OOPAINIEHIH K Pe3y/IbTaTaM 527
Hcnonbp3oBaHue 3aIIpoCoB group JIs pas/ie/IeHus 0CIe0BaTEIbHOCTH Ha TPYIIIIHI 528
Hcnonp3oBanue 3a1poCcoB join Juis CIUSHUSA AAHHBIX U3 JBYX IOCJIEI0BATEILHOCTEN 531
Hcnonb3oBanue KIIOYEBOTO CI0BA NEW IS CO3/JAHNA aHOHUMHBIX THUIIOB 532
Mogy/ibHbBIE TECTBI IOMOTAIOT IIOHATD, KaK Pab0OTaeT KO/ 540
JloGasieHre IPOEKTa MOJYJIbHOTO TECTA B IpUIoKeHne JHxuMMu 542
IlepBbIit MOAYILHBII TECT 543
Hanucanue moayabHOro tecra s Mmerozna GetReviews 545
Hammcanue MOy IbHBIX TECTOB JUI OOPAGOTKU I'PAHUYHBIX CIy9aeB ¥ aHOMATBHBIX

JIAHHBIX 546
Orneparop => 1 co3aHNe JIMO/a-BBIPAKECHUI 548
Tect-gpaiis 1MO61a-BLIPAKEHUI 549
PedakTopuHT KJIOYHOB € HCIOIB30BAHNEM JIAMO/[a-BbI PAKEHU 550
Hcnonb3oBanue orepaTopa ?: JUid IPUHATUA PENICHUI B JITIMO/[a-BbI PAsKEHIAX 553
Jlam6pa-perpaskenns u LINQ 554
3anpocer LINQ MOryT 3anmchIBaTLCA B BUJIE CLIETUIEHHBIX BbI30BOB MeTo 0B LINQ 555
Hcnonp3oBanue oneparopa => Juisl CO3/IaHUs BbIpAKEHU switch 557
Hccnenosanue xnacca Enumerable 561
PydHoe cozpanne nocIeoBaTeIbHOCTH C IMOIEPXKKOI epedopa 562
VYupaxuenue: Go Fish 567
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qmeﬂue u 3anucey C]GaliHoB

Mpubepern nocnegHmn 6anT pnNa meHA

WHorpa HacTonumBocTb okynaetcs. [1oka 4To BCce Baluy nporpaMmmbl xunv Hegonro. OHn 3any-
ckanucbk, HekoTopoe Bpemsi paboTanu 1 3akpbiBanuck. Ho 3Toro HegocTaTovHO, KOr4a UMeellb
[Eerno ¢ BaXHON MHopmMaLument. Bbl JOMKHBbI YMETb COXpaHsiTh CBOK paboTy. B aToi rmase Mbl
NMoroBOpuM O TOM, Kak 3anucaTb AaHHble B daiin, a 3aTeM 0 TOM, Kak NpovuTaTh 3Ty MHdopMa-
uuto. Bbl mo3HakoMuTECh C MOTOKaMu AaHHbIX, Y3HAeTe O COXpaHeHn oO6bEKTOB B dhannax ¢ uc-
nonb3oBaHMEM cepranunsaunm, a Takke ocsoute paboTy € WwecTHaguaTepUYHbIMU U ABOUYHBLIMUA
AaHHbIMK 1 KoaMpoBKY KOHMKOA,.

Jna urenns u sanucu Jaaubix B .NET mcnonn3ylorcs noTokn JaHHbIX 570
Paziunbie noTOKM JUIS pa3HBIX JAHHBIX 571
O6pbexr FileStream unraeT n 3anuceiBaeT GaiiThl B (paiin 572
3anuch TeKkcTa B aiia 3a TPU IPOCTDIX MIara 573
Jbasoabckuii nan [poiigoxu 574
Hcnonn3osanue StreamReader jisa urennsa gaiiza 577
JlaHHBIE MOTYT IPOXOJNTH YePE3 HECKOIBKO IIOTOKOB 578

PaGoTa ¢ ¢airaMn 1 KaTaToraMu ¢ UCIOJIb30BAHUEM CTATHIECKUX
kiaccos File u Directory 582

Hurepdeiic IDisposable obecrieunBaeT KOppeKTHOE 3aKpPhITHE OOBEKTOB 585

IIpenorBpamenne omu6ok GailIoBOI CUCTEMBI KOMAHAMU USing 586
IToroxn MemoryStream 1 XpaHeHue JaHHbIX B IAMATH 587
@ & v IIpu ceprammsanuu o6bEKTA TAKXKE CEPHATUIYIOTCS BCE OOBEKTBHI,
Ha KOTOPBIE OH CCHUIAETCH. . 595
g @ ﬁ & Hcrnonb3oBanue JsonSerialization Juis cepranmsanuy 00bEKTOB 596
JSON BxmogaeT TOJILKO JaHHBIE, HO HE KOHKpeTHbIe TUIbI C# 599
w ' ﬂ % Core ryromuii mar: yrry6IeHHBIN aHaIN3 JaHHbBIX 601
Crpoxu C# xoaupylorca B FOnukoze 603
IMoxnepsxka IOHMKOMA B Visual Studio 605
NET ucnonnsyer IOnuxo a1 XxpaHeHus CMUMBOJIOB M TEKCTA 606

C# MOKEeT UCTIOIb30BATh MACCUBEI GANITOB IS TEPEMEIEHNUS JaHHBIX 608
69 1171 1410 ‘ l Hcnonb3osanue BinaryWriter auist 3anucy JBOMYHBIX JJAHHBIX 609

% N Hcnonb3osanne BinaryReader a5 yTeHus JaHHBIX 610
X) &
);’eam 00> JlaMI1 TO3BOJIsIET MPOCMATPUBATE GANTEI B (paiirax 612
Hcnonb3osanne StreamReader 7151 BBIBOJA INECTHAANATEPUYHOTO Jammna 613
Hcnonbzosanue Stream.Read j1a yrenus 6aiiToB U3 IIOTOKA 614
AprymMeHTBI KOMaHHOI CTPOKHU 615
- oo '><‘° ° Vopaxuenue: Hide and Seek 616
) &
&
)}Pam > 69 117 114 101 107 97 33
Eureka! —|J]|T/01TTI01T]
o} | 7 3 & 5 3
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JTa6opamopusiu xypc Unity N° §
OTCTIEXVBaHNE TIYYEN

CozmaBasi clleHy B Unity, Bu cO3maeTe BUPTYAIBHEIN 3D-MMP, B KO-
TOPOM IIEPEMENAIOTCS IIePCOHAXM Ballell UTPH. HO B OOJBIMHCTBE UIP
ODOBEKTH OKPYXKAMEeY OOCTAHOBKM HE KOHTPOJIMPYITCS WIPOKOM HAaIIps—
My, Kak &e 3T OOBEKTH OIIPemesIsioT CBOe MeCcTO B ClleHe? B »Tom
J1abOPATOPHOM paboTe ME IIOCTPOMM CLIEHY W3 O0BeKTOB GameObject
VI MCTIONEBE3YEM HABUIALIMIO IJIS IIEpEMENEHNSI IIePCOHAaXKEeM II0 CLISHEe.

Cospanne HoBOro npoekTa Unity 1 Ha9ag0 CO3/JaHus CIIEHBI 618
Hacrpoiika kamepsI 619
Cosnanue oobekTa GameObject juist urpoxa 620
3HAKOMCTBO ¢ cucteMoi Hapuranuu Unity 621
Cosnanue cetkn NavMesh 622
ABTOMAaTHYECKas HABUTAIUS B UTPOBOI 001aCTH 623

Kamepa Hanpabrena Bru3

npaMoyzoAbHuk sasemes - g
00AACIMBID NPOCMOIMPA. - OAUHOU do 100 eduHuy,
Kpecmukom 0003HadeHa £ KOMOpBbI HaYUHAem -
mouka, 8 komopoii ObiA ca 8 mekywieldt nosuyuu

/\Yyy nepecekaem
R _ainn i1




oaJsiasejieHuUe

Kanurah e«JI-mKemengm

Head First C#
Yetbipe | MaBa
ponnapa| 11
JKusub 1 cMmepTh 06BEKTA 630
Jl1s npuHYAUTEIbHON COOPKU MyCcOpa UCIIOIb3YHTE
xiacc GC (ocropoxHO!) 631
Kor/ia uMeHHO BbIOIHAETCA PUHAIU3ATOP? 633
PUHATI3ATOPBI HE MOTYT 3aBHCETD OT JPYTUX OOBEKTOB 635
CrpykTypa moXoska Ha OObEKT... 639
...HO HE SBJIAECTCHA OOBEKTOM 639
HECKONbKO MUHYT W TbI,
Y MOS APMMS CTAHETE 3HaueHus1 KONUPYIOTCH, CCBUIKYM IPUCBANBAIOTCS 640
MYCOPOM... BOUTECH CTPYyKTYpbI OTHOCSITCA K TUIIAM 3HAYEHUI; OOBEKTBI OTHOCATCS
CBOPLLMKA MYCOPAI K CCBIJIOUHBIM TUIAM 641
Crex u KyJa: nojijpobHee 0 naMsaTh 643
[TapameTprl out ¥ BO3BpaleHUE HECKOJbKUX 3HAYEHUN METOL0M 646
ITepenaua o ccpuike ¢ Mmogudurkaropom ref 647
Heo6a3aTenbHble napaMeTpbl U 3HAYEHUS 110 YMOTYAHUIO 648
Ccpuika null He yka3pIBaeT HU Ha KaKOI OOBEKT 649
CcbulouyHble TUIIBL, He Jonyckaomue null, nomoryr ns6exars NRE 650
Omnepatop o6beuuenus ¢ null ?? 651
bezonacHas pa6oTa ¢ THIAMU 3HAYEHUI, JorycKaomumu null 652
Kanuran... y:xe He Takoil Besnkosensbrit 653
MeTonb! pacmupenns 106aBagIOT HOBOE MOBEJICHUE
B CyIIECTBYIOIINE KJIACCHI 657
Pacmupenue ¢pyHaaMeHTaJIbHOTO TUIIA: String 659

- Y MEHS... OCTANOCb..
-OX! -
OQOHO... TIOCNEAHEE... AENO...
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Oi‘)’]aagomKa ucKJreUeHUU

Bopb6a c orHem Hapoepaer

MporpamMmMucTbI He AOMKHbI YNOA06NATLCA NoXkapHbIM. Bbl ycepaHo paboTanu, WTyamposanm
CNpaBOYHUKU U PYKOBOACTBA U, HAKOHEL,, AOCTUIMM BEPLUUHBI. HO Bam 10 CMX NMOp NPOAOIHKatoT 3BO-
HWTb ¢ paboTbl MO HOYaM, MOTOMY YTO NMporpaMma ynarna unu paboTaeT He Tak, Kak JormkHa paboTaTs.
HuuTo Tak He BbIGMBAET K3 Koneu, Kak HeOBXOANMOCTb YCTPaHATL CTPaHHbIe OLWMBKM. .. HO Grarogapst
06paboTKe NCKMIOYEHI Bbl CMOXETE HanmcaTb Kof, KOTopbIi caM ByaeT pa3brpaTtbesi C BO3MOXHbLIMU
npo6nemamu. A elle ny4lle, YTO Bbl MOXETE MiaHMPOBaTb Takue Npobrembl U BOCCTaHaBNMBaTb
paboToCcnoCOBHOCTb NPOrpamMmMbl NP UX BO3HUKHOBEHUMW.

@mm] AeACTBUTENbHO a@
Q

(o a nporpa
b BaW Pamma 6on,
o .‘et\ep e ycroml
hGQ, ,

Baw knacc Tenepb

user ymeeT obpabaTtbiBaTh
UCKN4YeHus
0o
O 0 Yto 3a epyHaa?
AT An

int[] anArray = {3, 4, 1, 11};
int aValue = anArray[15];

D, &
KT Exc,@&
Search (Ctrl+ ) P - Search Depth: 3
¢+ J¢ Data {System.Collections.ListDictionarylntemal]
& Hiesult 2146233080
& HelpLink null
b S InnerException null
B Message “Inchax was outsice the bounds of the amay." Q=
Ko Source “Consolefpp1” Q-
K StackTrace * at ConsoleApp1 Program.Main[String(] arg.. O, =
b J TargetSite {Void Main[System.String{Jl

b #z Static members
b @ Non-Public members

ITporpamma BbIBOJIA MECTHAIATEPUYHOTO JJAMIIA YUTAET
nMs (paiiaa U3 KOMAHAHOI CTPOKU

Korna Bama nporpamma BbIIA€T UCKTIOYCHHE,
CLR renepupyet o6bekT Exception

Bce o6wexTrr Exception HacrenyioT ot System.Exception
JIJ1s1 HEKOTOPBIX (PAIIOB BBIBOJL JaMITa HEBO3MOXKEH

YTO NMPOMCXOANT IPU BBI30BE HEGE30IIACHOTO METO A’
O6paboTKa UCKIIOUEHNH ¢ try 1 catch

OrcexuBaHue Mepegaun yupasaeHus B try/catch

Kog 6s10ka finally BeimosiasgeTcs Bceraa

ITepexBaT Bcex MCKIIOUEHU

Hcnoab3opanue UCKIIOYEHUS, TOAXOAAIIEIO
JUl KOHKPETHOM CUTyaluKu

OuIbTPBI UCKJIIOYEHUH MOBBIIAIOT TOYHOCTb 00PabOTKU
HCKIIOYeHUI

Hamxymmmuii 610k catch: ynusepcaabHbIil mepexsar
C KOMMEHTAPHUAMH

BpemeHHBIE peneHns JOIyCTUMBI (HO TOJIBKO BPEMEHHO)
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'Haﬁopamopnmﬁ xypc Unity N° 6 ‘
[lepemMenmenne 1o CIeHe

B miocnenHer JiabopaTopHOM pabtore Unity OwlJIa co3maHa ClieHa C IIo-
JIOM (TIJIOCKOCTE) M MTPOKOM (Cdepa ¢ IMIMHOPOM). [IpM 3TOM MCTIONTB30—
Basicss oOBeKT NavMesh, NavMesh Agent m oTcexMBaHMe JIydel, UTOOR
UTPOK CJIENOBaJT 3a MedkaMM B ClieHe. B 2Toi paboTe Ml BOCTIONB—
3yeMCsI HaBUTAIIMOHHOM CcucTeMoM Unity, YTobb OOBLeKTH GameObject
caMmu TIepeMemaiUCh TIO CIIeHEe.

HpOL[OJI}KI/IM C TOro M€CTa, Ha KOTOPOM IIpE€pBaIaCh IOCICAHAL

nabopaTtopHas pabora Unity 692
JloGasienue mwiaTgOpMbl B CLICHY 693
H3menenue HaACTPOEK MPEJBAPUTENBLHOIO IOCTPOECHUSA 694
Bxmouenue eCTHUIBI U HAKIOHHOH m1ockoctu B NavMesh 695
Pemenne npo6iem ¢ Beicoroii B NavMesh 697
Jlobasnenue npensaTcTBus B ceTky NavMesh 698
JlobasieHue crieHapus IS IepeMeNeHus IPENaTCTBUA BBEPX U BHU3 699
IIpossure panTasmio! 700

371o npenatcTtBue NavMesh co3gaet aBuxywmics npoem B NavMesh,
KOTOpPbIA MeLlaeT UrPoKy nepemMeLlaTbCcsl BBEPX MO HAaKITOHHOW NMIOCKOCTH.
Mb1 fo6aBuUM cLeHapuii, KOTOPbLI NO3BOMNSET UFPOKY NepeTackMBaThb ero
MbILWbIO, YTOGbLI GrOKMpPOBaTh M OCBOGOXAATb HAaKIMOHHYH MIMOCKOCTb.
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HruJTO)KeHue J. ”]DoeKmbx Aﬂ)m GI’e BlaZoT

Visual Studio ana nonb3oBareneun Mac

3auem Bam usydarn C#

Cosmanue Bamero nepsoro npoexra B Visual Studio for Mac
JlaBaiiTe mocrpoum urpy!

Kax nocrpours urpy

Cosnanne npoekta Blazor WebAssembly B Visual Studio

3anyck Be6-punoxenus Blazor B 6paysepe

Visual Studio nomoraer B Hanmucanuu koga C#

3aseplieHue CO3/[aHMs CIIMCKA SMO/3U U BBIBOJ| UX B IIPUJIOKEHUI

&1

HepeCTaHOBKa JKMBOTHBIX B CJIy‘IaﬁHOM IIOpAAKEe
,Z[O6aBJIeHI/IC HOBOT'O IIPOCKTA B CUCTEMY YIIPABJICHUS BEPCUIMU

Jlo6asnenne koga C# 111 06pabOTKH IIETIKOB

&3

HasnaueHnne 06pabOTIMKOB METIKOB KHOIIKAM
@ TectrpoBanne 06pabOTINKA COOBITHSA

JlrarHocTuka npoodIeMbl B OTJIAUUKE

@

H

Omnazka 06paboTYNKA COOBITHS

ITouck omubku, MOposUBIIEH TPOGIEMY...

Matches found: 2
Time: 10.9s

Jlo6aBieHne Koaa Uit cOpoca Urpsl IIpH 1oodee

Jlo6aBieHue Taiimepa

28

JlobasieHue TaiiMepa B KOJ UI'PbI

OuncTKa MEHIO HABUTALUU

Cosnanue HOBOrO npoekra Blazor WebAssembly App

Co3sjanne CTPaHUIbI C IOI3YHKOM

JlobGaBieHuEe TEKCTOBOIO TOJISt

JloGasieHue ceeKTOPOB JUI BEIOOPA IIBETA U JATHI

IToctpoenne Blazor-sepcun npuioskeHus Juis BBIGOpa KapT

CrpaHHIa COCTOUT U3 CTPOK U CTOJOLIOB

ITon3yHOK MCIIOJIB3YET CBA3BIBAHUE JAHHBIX [ OOHOBJICHUS II€PEMEHHOMN

J1o6po nokaIoBaTh B 320€TAJIOBKY 9KOHOM-KJIACCA
«¥Y meropormsoro JIxo»!

H]DUJIO)KeHue H Kama nroI]DaMMu]DoBaHuH

KaTta nporpammupoBaHusa
ANA ONbITHbIX U/UNN HeTepnenuBbIX
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KaK Fagomamb ¢ >mou KHulou

BBegeHue

He mory nosepuTs,
YTO OHW BKIFOUMIU
TaKOE B KHUry
o C#!

Bam Hpasutca?
KHura crout

[AeHer, KoTopble Bbl
3annaTunu 3a Hee,
1 CTaHEeT NyywWwnum

nogapKom. -

€

U c:
bl omBemum Ha HacYWHOU Bonpo

M
B karouuAu TAKOE 8 kHuzy 0 C#?»

«Tak nodemy oHu 8



Kak pabomams ¢ amoli kHuz2ol

A ko20 Hanucana ama knuza? o < g

Eciu na Bonpocst...
KATA MPOrPAMMUPOBAHNA
@ Bbl xoTTe usyyartb C# (a nonyTHo 063aBecTuCh Ha-

YarnbHbIMU 3HaHMsAMK O padpaboTke urp n Unity)? Bbl kBanu¢unupoBaHHbIA pa3paGoTanuk
C OITBbITOM pa6OTLI Ha JPYIrUx sI3bIKaX
1 TCIEPb XOTUTEC 6LICTpO ocsouthb C#

n Unity?

Bbl npeanovynTaeTe y4nTbCA NPakTUKyACh, a HE
NPOCTO 4nTaa TEeKCT?

@ Bbl NnpeanoynTaeTe oXXMBNEHHYO 6ecegy Cyxum,

Bur MIPpEAIIOYUTACTC NPAKTHUKY 1 CIUTACTE,
CKY4YHbIM akageMn4eCKnm nekynam?

9TO JIydHI€ BCEr'o € XOAY B3ATbHCS 3ad KOZ[?

...BbI OTBEYAETE IIOJOKUTEIbHO, TO 3TA KHUTA I Bac. Ecan Bo1 otBeTnn «/IA!> Ha 062 Bonpoca,
MbI BKJIIOUYIMJIM KaTa IIPOI‘PaMMI/IPOBaHI/Iﬂ

CIICIIUAJIBHO JJ1A BaC. ,HOHOJIHI/ITCIIBHYIO

-
Komy ama kuuza ne nogoiigem? MHGOPMATILIO MOKHO HAITH B pasjiese
«Kara nporpammuposaHus»
Ecim BbI oTBeTHTE «/[a» HA OO0 U3 CIEAYIONUX BOIIPOCOB... B KOHIIE KHUTH.

L re

@ Bac Gornblle HTepecyeT Teopusi, YeM NpaKkTuka?

Bbl ckyyaeTe unuv pasgpaxkaeTech Npy MbICiv 0 TOM, YTO BaM npuaetcs paboTtartb Hag NpoekTaMu 1 nu-
caTb kog?

Bbl 6onTech nonpob6oBaTh YTO-HUOYAL HOBOe? CunTaeTe, YTO KHUra Mo Takol cepbesHoii TeMe, Kak npo-
rpaMMupoBaHue, 4OMKHA ObITb HEM3MEHHO Cepbe3Hon?

0O623aTenbHO N 3HATb APYrOl A3bIK MPOrPAMMUPOBAHUS,
YTO6bLI BOCMOb30BATHCS 3TON KHUMOU?

MHorue nrogu nsyyarot C# kak BTopou (TpeTun, 4eTBepTbIN U T. 4.) A3bIK NpOorpaMmmMupo-
BaHUsl, HO Bbl He 00513aHbl ObITb OMNbITHLIM MPOrPaMMUCTOM, YTOObI MONYYUTb MNOSb3Y
OT YTEHUSA KHUTWU.

Ecan BbI mucanm IIpOrpaMMbI (z[ame MZUICHI)KI/IC!) Ha 11000M SI3bIKE OporpaMMHpPOBaHMA, I1OCE-
a1 BBOAHDBIE KYPChbI B IIKOJI€ MM MHTCPHETE, IMMNCAIN COEHAPUN JJId KOMaH}IHOfI 000JIOUKH
WJIN I10JIb30BAIMCH SI3IKOM 0a3 AaHHBIX, TOT/lA Bbl OIPE€XE/I€HHO O6JIa,I[aCT€ H€O6X0}II/IMOI>)I 101~
TOTOBKOI AJIsT U3Y9EHU 3TOU KHUTU U 6YILCTC 9yBCTBOBATDb cebst Kak pb16a B BOJE.

A ecim y BaC MeHbIlle IPAKTHYECKOT0 ONBITA, HO BbI BCe paBHO XoTuTEe n3ydaTh C#? ThicAYN HOBUYKOB —
OCOGEHHO TeX, KTO PaHee CTPOWJI BeO-CTPAHUIIBI MIi paboTai ¢ GpyHkiuamu Excel, — Bocrionb3oBamich aToi
kHHTOM Jua nsydenus C#. Ho eciu BbI 6000ue HIYEro He 3HaeTE O NPOIPAMMHPOBAHUN, MBI PEKOMEH/yeM
Ha4yaTh ¢ KHuru dpuka Ppumena (Eric Freeman) «Head First Learn To Code».
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Mbi 3Haem, o yem Bbi gymaeme

«PazBe CEPbE3HbIC KHUT'U ITO IIPOTPAMMUHPOBAHUIO HA C# maxue»

«M mouemy 3/1eCh CTOIBKO PUCYHKOB?»

a
«MOKHO 11 TaK YEMY-HUOYAD HAyUUmbCa?» qmzasMose cuy Mae,
TO

AXHo.

U mbi 3Haem, 0 uem gymaem Baw mo32

Mosr KAKIET HOBBIX Brevamiennii. OH IIOCTOSIHHO NImeT, aHAIU3NPY-
€T, oscudaem 4ero-ro HeoobbryHoro. OH Tak YCTPOEH, U 3TO IIOMOTA€CT
HaM BBIJKUTb.

CCI‘O/IHH Y BaC MEHbIIEC NIAHCOB CTAaTh 3a1<yc1<oﬁ JJISL TUTPA. Ho Bam mo3r
BC€ €€ HAYCKY, a4 BbI IIPOCTO HE 3aM€Ya€TE 3TOIO.

Kax ke Hamr MO3r MoCTymaeT cO BCEMHU OOLIYHBIMU, MOBCETHEBHBIMUI
Bemamu? OH BCEMU CHJIAMU IIBITA€TCS OTPASUTHCA OT HUX, YTOOBI OHU
He MEeNIIU €TO Hacmofueli paboTe — 3alIOMUHAHUIO TOTO, YTO ACHCTBU-
TEJILHO 6ascHo. MO3T He CYUTAET HY;KHBIM COXPAHATDH CKYUHYIO HH(POP-
maruio. OHa He TPOXOJUT Yepes (PUIBTP, OTCEKAIONTHI «OUYEeBUTHO He-
CYIMECTBEHHOE».

Ho xax sxe mo3r ysnaem, aTo BaxHo? llpeacrasbre, YTO BBl OTIPAaBU-
JIUCh HA TPOTYJIKY U BJAPYT NPAMO IEpes BaMH MoasageTcss Turp. Yro
IIPOUCXOJUT B BaIlIel roJoBe U B Teje?

3ameuvaTtenbHo.
Ewe 737 cyxux
CKYYHBIX CTpaHUL.

AKTUBU3UPYIOTCA HEHPOHBI. BenbixusaioT smonuu. Ipoucxodsm xumu-

uecKue peaxyuu. 52 1O NG o
MO s}
U Torpa Bamr MO3r MIOHUMAET. .. Bau 0 370
zaeW 2an0M
MO
KoHeuHo, 3To BaxHo! He 3a0biBaTh! LA

A Tenepp IPEACTABBTE, YTO BB HAXOAUTECH JJOMA WIN B GUGJINO-
TEKe, B TEIUIOM YIOTHOM MECTE, T/l€ TUTPBI He BOJATCA. Bbl yun-
TEeCh — F'OTOBUTECH K 3Kk3aMeHy. Mu nbITaeTech OCBOUTD CJIOXK-
HyIO TEXHHUYECKYIO TEMY, Ha KOTOPYIO BaM BBIJEJIWIN HEJENIO. ..
MaKCHMYM JI€CATD JTHEH.

M 1yT BO3HMKAeT MPOGJIEMa: Balll MO3I IBITAETCH OKA3aTh BAM
yeayry. OH cTapaercs CeIaTh TaK, YTOObI HA 3Ty 0ue6udHO HECY-
II€CTBEHHYIO NH(OPMAIIIIO HE TPATUINCH APArOLEHHbIE PeCyp-
cbl. MIX Jrydiie moTpaTUTh HA 4TO-HUOYAL BaxkHoe. Ha Turpos,
Hanpumep. Mim Ha TO, 94TO K OTHIO JIydllle HE HPUKACATHCSH.
Wi Ha TO, 9TO HU B KOEM CJIy9ae HEJb3s BBIKJIAJBIBATL (DOTO
C 3TOH BEUEPUHKH HA cBOel cTpaHmuke B Facebook.

Het mpocToro cmoco6a ckazaTh cBoemy moary: «llocaymait, mosr,
51 Tebe, KOHETHO, 6JIaTOAPEH, HO KaKOI 6bI CKYYHON HU ObLIA 3TA KHU-
ra ¥ IycTh MO JATYMK 3MOLUI Ce9ac Ha HyJI€, S X04) 3aIIOMHUTD TO,
YTO 3/I€Ch HAITMCAHO».
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kak pabomams ¢ amoli kHuz2ol

}ma KauTa AJIF mex, Ko xolem g‘lumbCH

Kak Mbl 4TO-TO ysHaem? Cravana HYXKHO 3TO «4TO-TO» [OHATb, @ NOTOM HE 3a0bITb. 3aTONKaTHL
g roriosy nobonblue dpakToB HepocTaTo4Ho. CornacHo HOBEWLLMM MCCneaoBaHnam B obnactu
KOTHUTUBUCTVKA, Hepobuonorun v neuxonory obyyeruns, Ans yc8oeHuUs mamepuasia Tpedy-

eTCs HeUTo Gonbluee, YeMm NpOCTO MpouMTaTh TEKCT- Mb! 3HaeM, kak 3acTaBuTh Ball
moa3r paboTaTb.

(=)

ose® OcHoBHbIE npuHUMNbI cepum «Head First»:

HarnsgHocTb. [paduka 3anOMIHAETCA ropasao Nyuwe, yeM OBbIUHbIV TEKCT, 11 3Ha-
ynTesIbHO NOBbILIAET 3¢ HeKTNBHOCTD BOCAPUATNA NHGOPMAUNV (30 89%, NO AAHHBIM

mccnenosaHmm. Kpome TOro, matepuain CTAHOBUTCA 6onee NOHATHbIM.

TekcT pasmeu.l.aeTcn Ha pVICVHKaX, K KOTOPbIM OH oTHOCUTCA, a HE nog HAMN nnn Ha

cocepHei cTpaHuLe.

Bce ane-
MeHmbl PasroBoprlﬁ CTUMNb U3NOXeHUsA. HepaBHue nccnenoBaHnA nokasanu, 4To npu pasro-
2’;“;;“6“ BOPHOM CTWNE n3noXxeHna maTepuvana (BMmecTO dopmasbHbIX nekuuin) ynyJlexne pe3ynbTa-
Xam .

ceol A}iu TOB Ha UTOTOBOM TecTMpoBaHU cocTaBnano Ao 40%. Paccka3sblBanTe ncTopuio BMeCTo TOrO,
Cam MaccubB yTOObI UNTATb JIEKUNIO. He oTHOCKTECb K cebe CNNLLIKOM cepbe3Ho.
9Brgemcsa 9 OBE[IAKO TONBKO

5 Yto cKkopee npvieneyet Balle BHUMaHNE: 3aHMMaTenbHaA becepa < HETOPOTITIMBOTO FXO>!
00bYEKIMOM. _

33 CTONIOM W J'IeKLlVlﬂ?

AKTNBHOE yqacwle yurtarens. [Moka Bbl HE HauHeTe HanpAratb N3BUINHDI,
B Ballen rosose HWYero He l'lpOV|3OI7ID.€T. Yytatenb AONXKEH ObITb 3aVIHTep6COBaH
B pesyanaTe; OH JOJKeH pewaTtb 3apavn, ¢opmynmposaTb BbIBOAbI U oBnage-
BaTb HOBbIMW 3HaAHNAMN. A pna aToro HeobxoanMbl ynpa>KHeva 1 KaBep3Hble

BONPOCHI, B pELLIEHVlVl KOTOPbIX 3aD,EI7|CTBOBaHbl oba nonymapvm Mo3ra 1 pasHble

uyBCTBaA.

MNpusneyeHue (n coxpaHeHwue) BHUMaHUA unTarens. CuTyauus, 3Hakomas KaxpoMy: «fl oueHb X04y
VI3y‘-|VITb 370, HO 3acbinato Ha I'IepBOVI xe CTpaanu.e». Mo3ar o6pamaeT BHMMaHWE Ha VIHTEPECHOQ, CTpaHHoe,

anTﬂraTeanoe, HeoXNAaHHOE. N3yueHne CﬂO)KHOI?l TEXHVlLleCKO|71 Tembl HE 06A3aHO
ObITb CKY4HbIM. WHTepecHoe 3anommnHaeTCA HAMHOTIo obicTpee.

af
ﬁ\ 06pau.\e|-|v|e K 3MOLlVIﬂM. N3BeCTHO, yTO Hawa CnOCO6HOCTb 3anomMmHaTb B 3HaUW-
TeﬂbHOI7l mepe 3aBUCUT OT I—)MOLI,VIOHaJ'leOI'O conepe>KVIBava. Mbl 3anoMmmnHaemMm TO,
yTO HaM He6e3pa3nvao. Mbl 3aI'IOMVlHaeM, Korga yTO-TO qyecmeyeM. HeT,
CEeHTUMEHTDbI 3pecb HW Npy yeMm: peqb naetT o Taknx amounax, KaKk ynmsneHvue,

Ni06OMBITCTBO, NHTEPEC U uyscTBO «[a A KpyTl» Npu peteHnn 3apauu, KOTo-

pyto Oprmaloume cumnTatoT CﬂO)KHOI?l, — a MOXeT HbliTb, KOrAa Bbl NOHNMAETE,
yTO y3HaM CTONbKO UHMepecHo20 u HOB8020, 1 Tenepb moxete C nonb3omn
HpMMeHﬂTb HoBble 3HaHNA.

Aaxe ucnyz nomozaem
UHpOpMauUU 3aKpenump -

32  eeedenue 6 Bawem moszy. \>



eeedeHuUe

Memanosnanue: nayka o Mblwaenuu

Ecau Bb1 ,I[eﬁCTBHTCJIbHO XOTUTE 6bICTp€€ nu I‘JIY6)KC YCBanBATb HOBbIC 3HAHUS,

Kak 6bI Tenepb
3ajJiyMaiiTech HaJl TeM, KaK Bbl 3a/[yMbIBA€TECh. YUUTECh YUUTbHCS.

3aCTaBUTb MO3rr
BCe 3TO 3aNOMHUTD...

Mayio xTO M3 HAaC M3yYaeT TEOPHIO METAIO3HAHMS BO BpeMs yduednl. Ham
NOA0KCEHO YIUTDHCS, HO HAC PEIKO 3TOMY Yuam.

Ho pa3 BbI unTaere 3Ty KHUTY, TO, BEPOSATHO, XOTUTE y3HATh, KaK IIPOrpam- %
muposath Ha C#, 1 110 BO3MOXKHOCTHU GpIcTpee. Bel xoTuTe 3anomnums npo-
YUTAHHOE U NPUMeHsms HOBYIO MH(POPMAIIMIO Ha NMpakTuKe. YTOOBI U3BIEYDL
MAaKCHUMYM IIOJIb3bl U3 Y4€OHOTO MPOIIECCa, HY;KHO 3aCTaBUTh BaIll MO3T BOC-
IPUHMMATD HOBBIM MaTepua kak Heuro Baxnoe. Kpuruanoe 14 samero cy-
mecTBoBaHMs. Takoe ke BaxHOe, Kak TUrp. MiHade Bam npejacrout
GeckoHeyHast 60pbOa C BAllMM MO3I'OM, KOTOPBIN BCEMU CHUJIAMU
YKJIOHSIETCH OT 3alIOMUHAHUA HOBOM MH(MOPMAIIUN.

Kak xxe YBEOWUTb moa3r, yTo nporpammupoBaHue Ha C#
TakK XXe BaXHO, KaK u Turp?

EcTb crtoco6 MeqIeHHBI U CKYYHBIH, 4 €CTh ObICTPBIA U 3(-
¢extuBHbIA. [lepBoIit OCHOBAH HA TyIOM MOBTOpeHUNU. Becem
M3BECTHO, UYTO JIAKE CAMYIO CKYUHYIO HH(POPMAITHIO MOMHO 3a-
IIOMHHUTD, €CJIU IOBTOPSATH €€ CHOBA U cHOBA. Ilpu gocTaTounoM xormue-
CTBE MOBTOPEHUH Balll MO3T NPUKHUABIBACT: «Bpode 6b. HECYIIECTBEHHO, HO Pa3
OJIHO U TO € MOBTOPSAETCS CMOABKO pas... JIajHO, yrOBOPUI».

BeICcTpEIiT cITOCO6 OCHOBAH HA MOBBIIIEHWH aKTHBHOCTH MO3Ta, I OCOOCHHO Ha
COYCTAaHUU PA3HBIX ee 6udos. JlokazaHO, 4TO BCe (PaKTOPHI, MEPECUNCICHHBIC Ha
MIPEJBIIYINCH CTPAHMIIE, TOMOTAOT BalleMy MO3ry padoraTh Ha Bac. Hampuwmep,
MCCIEeOBAHUS ITOKA3AJIM, YTO Pa3MEIICHUE CJIOB 81ympu PUCYHKOB (a HE B ITOJITH-
CSIX, B OCHOBHOM TEKCT€ U T. JI.) 3aCTABJSCT MO3T aHATHU3UPOBATH CBA3M MEXKIY
TEKCTOM M T'PAUKOH, 2 3TO IPUBOANUT K AKTUBU3AINN OOJIBINETO KOJMIECTBA HE-
poHOB. Bobie HEIPOHOB — BBINIE BEPOATHOCTH TOTO, YTO MH(MOpPMAIU OyAeT
COYTEeHA BAXKHOUW U JOCTOMHOM 3alIOMUHAHUS.

Pa3roBOpHBIN CTUIL TOXKE BAKEH: OOBIYHO JIIOJU MPOSBIAIOT 6OJIbIEe BHUMAHUS,
KOTJIa OHU YYACTBYIOT B Pa3roBOpe, Tak KaK UM IIPUXOJUTCA CIETUTDH 32 XOJIOM Oe-
Ce/ibl U BBICKA3bIBATh CBOE MHEeHHE. [IprdyemM Mo3r COBEPIIEHHO He uxmepecyem, 9To
BbI «pasroBapusaeTe» ¢ KHUroi! C apyroi CTOpOHLI, €CJIN TEKCT CyX U (popMaseH,
TO MO3T UYBCTBYET TO K€, YTO YyBCTBYETE BbI HA CKYUYHOH JIEKIIUU B POJIU MACCUB-
HOTO yJacTHUKA. ET0 KIOHUT B COH.

Ho PHUCYHKH 11 paBFOBOprIfI CTWUJIb — 9TO TOJBKO HAa4YaJI10.
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Bom umo cgenanu Mbl

Onpedenss kaace, Bol onpe-
JeAseme €20 Memodbl, MOYHO
MaK Xe Kak Yepmex onpede-
Adem BrewHul Bud doma.

MbI UCIOIB30BAIN PHCYHKH, TIOTOMY YTO MOS3T JIydlle NMPUCIOCOOIEH I x
BocIpuATUA Tpadukn, yeM TekcTa. C TOUKM 3peHus Mo3ra PUCYHOK CTOUT — -
TBICAYHN CJIOB. A KOIZA TEKCT KOMOMHUPYETCA C Tpa]uKOi, MBI BHEApPIEM g 0 \»a—m
TEKCT IPAMO B PUCYHKU, TIOTOMY UTO MO3T ITPU 3TOM paboTaeT a(ppeKkTuBHEE.

Ha ocHoBe 0dHozo yep -

mexa MoxHo nocmpo
MBbI MCnoIb3yeM M3GBITOYHOCTB: ITIOBTOPSIEM OJHO M TO K€ HECKOJIBKO pa3, Mpu- Bomof o oo yzodo

MCEHAA j]d(}Hbte CpEACTBA IIEPCaaIn I/IH(bOpMaLII/II/I, 06paLuaeMc51 K pamwn uyecmeam —
1 BCC JUIA IIOBBIIEHUWA BEPOATHOCTH TOI'O, 9YTO MaTCPpHAI 6YI[CT 3aKOJHPOBAaH B HE-
CKOJIBKMX O0JIACTSIX BAIIErO MO3Ta.

MbI UCIIOIb3yeM KOHLIEIIUN U PUCYHKH HECKOJIBKO HEOXKHZAHHBIM 00Pa30M, IIOTO-
My YTO MO3T JIy4llle BOCIIpUHHMAET HOBYIO nHpopmanuio. Kpome toro, pucynku u
njier OObIYHO UMEIOT IMOUUOHAABHOE COOEPICaUe, IIOTOMY YTO MO3T OOpalaeT BHIMA-
HUe Ha 6MOXUMUIO dMOIHii. To, 4TO 3acTaBiIsgeT HAC 4Y8cME06aMb, JIydIlle 3aIIOMUHAET-
cs1, 6y/b TO wymia, youseHue VI unmepec.

MbI HCTIONTB3YEM pa32080pHbIIL CMULAL, TIOTOMY ITO MO3T JIyUIlle BOCHIPHUHUMAET HHpOpP-
MAIHIo, KOTZIa BBl yJACTBYETE B Pa3roBOPeE, a HE IMACCUBHO CJAYIIAETE JIEKIHIO. JTO
MIPOUCXOJTUT U TIPU UIMEHU.

B KHUTY BKJIIOYCHDbI MHOI'OYMCJICHHDBIC YIIPAKHCHMA, IIOTOMY 9YTO MO3I' JIy4lIC 3aI10-
MHMWHAET, KOTAd BbI pa60TaeTe CaMOCTOSTEJIHLHO. MBI IIOCTApaJIMCh CACIaTh UX HEIIPO-
CTbIMM, HO MHTCPCCHBIMU — TO, 9TO IIPECAITOIUTACT GOJIBIIMHCTBO YHUTATEJEM.

MBI COBMECTHIN HECKOAbKO cmuiell o6yuemw, IIOTOMY 49TO OJHM 9HUTATCIN JIIOGAT O~
HIaroBbl€ ONMCAHUS, JAPYIUe CTPEMIATCA CHadala IPEJCTABUTDH <<O6HIyIO KapTHUHY>»,
4 TPETBUM XBATACT (bparMeHTa KoJa. HesaBucumo ot Bammx JIMIHBIX Hpel[HO‘ITeHI/II‘;I
IIOJIE3HO BUJIETh HECKOJIBKO BAPMAHTOB IIPEJACTABJICHUS OJJTHOTO 1 TOT'O K€ MaTepuaIa.

Mp1 IIOCTApPAINCH BaﬂeﬁCTBOBaTb oba mmyma[)wl eawezo mo3za. 3TO IMOBBINIAECT BEPO-
ATHOCTD ycBOeHUs1 MaTeprata. Iloka ogHa cropoHa Mo3ra paboTaeT, Apyras UMeeT
BO3MOKHOCTD OTJOXHYTD; 3TO YCHINBACT 3(PPEKTUBHOCTL OOYICHUS B TEUEHUE TIPO-
JOJKATETHHOTO BPEMEH.

A eme B KHUTY BKJIIOUEHBI Ucmopuu U YIPAKHEHUs, ompaxcarougue opyzue mouxu 3pe-
HUA. Mo3r kadecTBEHHEE YCBAaUBAET MH(MOPMALMIO, KOI/la €My IPUXOJUTCS OIEHU-
BATb U BBIHOCUTD CYK/IE€HUS.

B xHUre yacTo BCTpEYaroTcs 60npocsl, Ha KOTOPbIE HE BCETA MOXKHO JIaTh IPOCTOM
OTBET, IIOTOMY YTO MO3T OBICTPEE YIUTCS U 3aTIOMUHAET, KOT/[A €My IIPUXOJHUTCS ITO-
TO nenaTh. HeBO3MOXHO HaKadaTh Mbuuysl, HAOMIOAAS 32 TEM, KaK 3aHUMAIOTCS 0py-
2ue. OTHAKO MBI TTIO3a6OTIIINCH O TOM, YTOOBI YCHJINSI YATATEICH ObUIN MTPUIOKCHBI
B 6eprom HANIpaBJeHUU. Bam He npugeTcs JoMaTh rojoBy HaJl HEBPA3yMUTEIbHBIMU
IIpUMEPAMU WA PA30MPaATHCS B CJIOKHOM, IEPEHACHIIEHHOM TEXHUYECKUM Kapro-
HOM WJIU CJIUIIIKOM JJAKOHUYHOM TEKCTE.

B HCTOPUSIX, IPUMEpPaX, Ha KaPpTUHKAX HCIIOJIb30BaHbI aumponomopgﬁubte o6pasbt.
Benn o1 westosek. M Bamr moar yjensier 0OJIbIlle BHUMAHUS A1005M, & HE GEULAM.
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Umo morkeme cgenamb Bbl, umobui
3acmaBumb cBou mo32 noBunoBambes

Boipexxome y npukpenume
Ha XoAodunbHuk.

@ He Toponutechb. Yem Gonblue Bbl NoMeTe, TeM

MeHbllue nNnpuaeTcsa 3anoMuUHaTb.

IIpocmo wumams HegocTarouno. Korja kaura 3ajaer
BaM BOIIPOC, He niepexoauTe K orsety. Ilpeacrasore,
YTO KTO-TO 0eUCmeumenso 3aaetT BaM sornpoc. Yem
DIyGKe BAIl MO3T OYAET MBICJIUTB, TEM CKOpPEe BbI
IOMMeTE U 3alIOMHUTE MaTepUall.

BbinonHsaunTte ynpaxHeHwus, AenanTe 3aMeTKM.

MBI BKJIIOUMIN YHOPa)KHEHUS B KHUTY, HO BBIITOJ-
HATD UX 3a Bac He cobupaeMcs. 1 He pasaradvisaiime
ynpaxHeHUs. Bepure kapasgam n nummre. Prsn-
Jeckue JeHCTBUS 80 8peMsa OOYICHMUS ITOBBIIAIOT €TO
3 PeKTUBHOCTD.

YutanTte Bpe3sKku.

ITO 3HAYUT: YUTANTE BCE. Bpesiu — uacms 0cHo6H0z20
mamepuaaa! He nponyckaiite ux.

He untanTe gpyrve KHUrn nocne 3Tou nepea CHOM.

Yactb 06yyeHus (0CO6EHHO NepeHoc nH(popMaruu
B JIOJTOCPOYHYIO IIaMATDb) IPOUCXOAUT 10CAe TOTO,
KaK BbI OTKJIaJibIBaeTe KHUATY. Bam mo3r He cpagy yc-
BauBaeT nHpopmanumo. Eciu Bo BpeMs 06paboTku
HOCTYIHUT HOBasi H(GOPMALN, YaCTh TOI'O, YTO BbI
y3HAJIM paHee, MOKET ObITh IIOTEPSIHA.

Mente Boay. N noGonbLue.

Mosary HykHa Biara, Tak OH Jjydmie pabortaert. [le-
ruapaTanya (KoTopas MOXET HACTYIHUTDL elle JIo
TOTO, KaK BbI IIOYYBCTBYETE JKayK1y) CHHUKAET KOT-
HUTHUBHBIC Cl)yHKI_[I/II/I.

Mkrr coe seno caenamn. OcTaabHOE 32 BaMU. JTU COBETHI CTaHYT OT-
IIPABHOM TOYKOW; MPUCIyMIANTECh K CBOEMY MO3TY U OIPEAEIUTE, YTO
BaM ITOIXOJIUT, a UYTO He noaxoauT. [IpobyiiTe HOBOE.

@ FoBopuTe BCRyX.
Peur axTuBH3UpyET JApyrue ydyacTKM MO3ra.
Ecin BpI bITa€TECHh YTO-TO MOHSATH WIN 3AII0M-
HUTD, IPOU3HECUTE BCIyX. A elle JydIie — I10-
HpOOyiTEe OOBSICHUTH KOMY-HUOYAb JAPYroMy.
Ber GbIcTpee ycBOMTE MaTepUAT U, BO3MOXKHO,
OTKpOETE YTO-TO HOBOE.

@

MpucnywuBanTecb K CBOEMY MO3ry.

CJ'IC,Z[I/ITC 3a TEM, qTOOBI Balll MO3T HE ycTaBaJl.
Ecau Bb1 cTanu IIOBCPXHOCTHO BOCIIPUMHUMATDH
Marepual nin 3a0bIBaeTe TOJBKO UTO IIpo4u-
TaHHOE€ — IIOPa CACJIATD IIEPCPLIB.

YysctByuTe!

Bamr Mo3r so/nkeH 3HaTh, YTO MaTepUal KHUTU
JelicTBuTeNbHO 6adcen. IlepexuBaiiTe 3a repo-
eB Hamux ucropuid. IlpugymeiBaiite co6cTBen-
HbIe ToAnucy K poTorpacdusm. ITomopmurscs
HaJ HEYJAYHOU MIyTKOU BCE PABHO JIydllEe, YEM

HE IIOYYBCTBOBATb HUYCTO.

MuwuTte nobonblue koga!

THo-wacmoswemy n3yantsb a3bik C#, 9TOOBI OH 3a-
KPENnwiIcs B BAIleM CO3HAHUU, MOKHO TOJBKO
OJIHUM CIIOCOOOM: IHINHUTE IOOOJbIIE KOJa.
VIMeHHO 3THM BaM IPEJICTOUT 3AHATHCS, IUTAS
kHUTY. [lo/J06HBIE HABBIKM JIYYIIE BCETO 3aKpe-
IJIAIOTCSE IPAKTUKOM. B Kakgoll miaBe BbI Haii-
Jere ynpaxkaenus. He nmponycxkatite mx. He 60ii-
TECh MOACMOTPETH B PEIICHNE 3a/[a1UH, €CJIU HE
3Haere, yro genarh jgaiabire! (Muorma moskHO
3acTpATH Ha 3aeMeHTapHoM.) Ho Bce paBHO 1ibI-
TAalTeCh PEMIaTh 331a91 CAMOCTOSITeIbHO. IToka
BaIll KOJ HE HAYHET paboTaTh, HE CTOUT IIEPEXO-
JIUTD K CJIEYIONIM CTPAHUIIAM KHUTH.
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Kak pabomams ¢ amoli kHuz2ol

Undopmauus

ITO y4eOHUK, a HE CIPABOYHMK. MBI HAMEPEHHO yOpaIn U3 KHUTH BCE, UYTO
MOIVIO OBl IOMENIaTh M3YYE€HUIO MaTepHasa, HajJ KOTOPBIM BbI paGoTaeTe.
W npu nepBoM YTEHMH KHUTM HAYMHATB CJIEAYET C CAaMOro Havaa, IIOTO-
My YTO KHHTIA IPEJAIOJAraeT HaIMYUE Y YUTATENS OIPEICJCHHBIX 3HAHUN
U OIIBITA.

YnpaxHeHua OBA3ATEJIbHbI k BbInonHeHUtO.

YnpakHeHUA U 337291 ABJIAIOTCS YaCThI0 OCHOBHOTO COJIEP:KaHMS KHHTU,
a He JIOTOJHUTENbHBIM MaTepranoM. HexoTopblie moOMOraioT 3alOMHUTDL HO-
BYIO NH(OPMAITUIO, HEKOTOPbIE — JIydIlIe TTOHATD €€, a KAKMe-TO — HAyIUTh-
Cs TPpUMEHATD ee Ha npakTuke. He mponyckaiite 3agaun. Heobsa3aTeabHbI-
MU ABJIAIOTCS TOMbKO «Pebychl B 6acceifHe», HO CIe/yeT HOMHUTD, YTO OHU
6e3yCJIOBHO ITOMOTAIOT YCKOPUTD IIPOIIECC OOYUIECHHUS.

nOBTOpeHMe npuMeHsaeTCcA HaMepeHHO.

Y KHUT 3TOU CEpuM €CTb O/lHA NPHUHIIUITNAIbHAA OCOBEHHOCTD: MBI XOTUu™M,
9TOOBI BbI ,Z[CfICTBI/ITeJIbHO XOopomo yCBOWJIN MaTcpUa. W uT006BI BBI 3a110M-
HWJIN BCE, 9TO Yy3HAJIM. bosbmuHacTBO CIIPABOYHHKOB HE CTABUT cBOei IEJIBIO
YCIIENIHOC 3aIIOMUHAHME, HO 9TO HE CIIPABOYHIUK, a yue6uu1c, IIO9TOMY HEKOTO-
Pbl€ KOHIOENINHA N3/IaralOTCsI B KHUT'C 110 HECKOJIBKO pas.

BeinonHanTe Bce ynpaxHeHUs!

IIpeanonaraeTcs, YTO YUTATEIN STONH KHUTH XOTAT HAYYUTHCA ITPOTPAMMHU-
posath Ha C#. YTo MM He TepIUTCA TPUCTYIUTDH K HAIMMCAHUIO Kojaa. M Mbl
JlaJI UM MacCy BO3MOXKHOCTEH cienaTh 3To. Bo ¢parmMmeHTax, momeueHHbIX
3HAYKOM anayKHeHue,, JIEMOHCTPHUPYETCS MOIIArOBOE peleHne KOHKPETHBIX
3a/ja4. A BOT KApTUHKA C KPOCCOBKAMU CUTHATU3UPYET O HEOOXOJUMOCTH Ca-
MOCTOSATEIbHOTO MOUCKa pemenns. He 60iTech NOAMIAABIBATL HA CTPAHUITY
c orserom! IIpocTo momHNTE, YTO NHGPOPMAIUA JyUIIe BCETO YCBAUBAETCH,
KOT'/Ia BBI IIBITAETECH PENIATh 3a[aUKU 6€3 TOCTOPOHHEH ITOMOIIU.

MbI TakKe BKTIOUMIH BECh UCXOAHBIH KO, HEOOXOJUMBIIA IS BBITOTHEHUS
ynpaxkaenuit. OH gocTynen Ha Hameit crpanune GitHub:
https: /github.com /head-first-csharp / fourth-edition.

ynpa)KHeva «Mo3zroBon WwTypmMm» He UMerT OTBETOB.

B HEKOTOpPBIX U3 HUX IMPABUIBHOTO OTBETA BOOOIIE HET, B APYIUX BbI JOJK-
HBI CaMH OIICHUTH, HACKOJIBKO IPABUJIBHBI BAIIU OTBETHI (3TO SABJIACTCS Ya-
CTBIO ITpoliecca 06ydeHUs ). B HeKOTOPBIX yIIpaKHEHUAX «MO3roBOH MTypM>»
IPUBOJAATCSA MOJCKA3KH, KOTOPbIE IIOMOTYT BaM HAMTU HY’)KHOE pellleHHe.
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Mpu HanucaHum KHUruM ucnonb3osanucb C# 8.0, Visual Studio 2019
u Visual Studio 2019 ana Mac.

drta KHUTA OBLIA HAIIMCAHA JUIS TOTO, YTOOBI TOMOYb BaM B n3yuyennu C#. Ipynma Microsoft, koropas 3aHu-
MaeTcsl pa3paboTKoil u conpoBoxjacHrueM C#, MepUOAMYECKN BBINTYCKaeT OOHOBIeHUs sA3bIka. Ha MomeHT
IyOIMKAIUYA 3TOM KHUTU (pedb UAET 06 aHMIOA3BIYHOM U3JaHUN. — [Ipumen. ped.) TeKymei Bepcuei s3bIKa
6bL1a Bepcust C# 8.0. MbI Takke MHTEHCUBHO HCITONNb3yeM Visual Studio, mHTErpupoBaHHyIio cpejy pa3paboT-
ku (IDE) xommanun Microsoft, jurst nsyueHus, MpernojaBaHus U UCCAEAOBAHNSA Bo3MoxkHocTelt C#. CHUMKN
SKPAHOB, IPUBEICHHBIC B KHUTE, OBLIU ITOJTyYCHBI B Mocaeanx Bepcusax Visual Studio 2019 u Visual Studio
2019 gy Mac Ha MoMeHT nyoamkanuu. MHcTpyknmm o ycranoske Visual Studio mpuBoasTcs B miase 1, a nn-
cTpykumu 1o ycranoske Visual Studio for Mac — B nputoxennn «Visual Studio gt nosnbzosaresneit Mac».

Hecmorps Ha Beixog Bepcuu C#9.0, B KOTOPOH MOABIINCH HOBBIE 3aMeYaTeIbHbIE BO3MOKHOCTU, cpeacTBa C#,
OIIMCAHHBIC B JJAHHOM KHUTE, OCTAHYTCS 6€3 M3MEHEHH, TaK YTO BbI CMOXKETE HCIIOJb30BATh 3Ty KHUTY C Oy/Iy-
mumu Bepcusamu C#. Komanger Microsoft, sannmaronuecs noanepskkoii Visual Studio u Visual Studio mia Mac,
HEPUOJUICCKU MYOIUKYIOT OOGHOBJICHUS, I 3TU U3MEHEHUSI OYCHb PEAKO MPHUBOJAT K M3MEHEHHIO BHEIIHETO
BI/IA CHIIMKOB 9KPaHa.

B paszenax «Jlaboparopssrii kypc Unity» ncronnsyercst Unity 2020.1 — vopeitmas Bepcnst Unity, noctynHas
Ha MOMEHT CJia4d KHUTH B r1edats. MHCcTpyknmu 1o ycranoske Unity mpuse/ieHsl B 1epBoM paszele «Jladopa-
TopHbIi Kypc Unity».

m Becb Ko B kHUre NpuBoanuTCs Ha ycrnoBusix nuueHsun Open Source, paspeLuaroLLen

€ro Mcnonb30oBaHue B BalLMX npoekTax. Ero MoxHo 3arpy3nTtb Ha cTpaHuue GitHub
| (https:/github.com/head-first-csharp/fourth-edition). Takxe Bbl MOXeTe 3arpy3nTb AOKYMeHTbI B dpopmaTe PDF,
: B KOTOPbIX paccMaTpuBaroTCs BO3MOXHOCTU C#, He BKIIOYEHHbIE B KHUTY (B TOM YMCIe HEKOTOPble HOBENLLInE
! cpenctea C#).

Pazpabomxa uzp... U He MOJIBKO
Kax B XHU2€ ucnoJxp3yromcsa u2pbl

B kHMre Mbl Gyaem nucaTtb Kof AN MHOXEeCTBa NPOEKTOB, B TOM yucne ansa urp. Mbl caenany aTo He ToJbKo
NMOTOMY, YTO Mbl JIIOGUM Urpbl. Urpbl — 3dpheKTUBHbIN MHCTPYMEHT ANt U3yYeHusa u npenogasanusa C# no cne-
OYIOLLMM MPUHUHAM:

* Wrpbl Ham 3Hakombl. Bam npeactont YCBOUTb MHOI0 HOBbIX KOHUenuun n ngen. Vix npegcraBneHne Ha 3Ha-
KOMOW OCHOBE cpenaeT npolecc 06yquV|9| ©oree CNnoKOMHbIM.

* Wrpbl ynpowatoT o6bsicHeHne npoekToB. Korga Bbl 3aHMMaeTech nobbiM MPOEKTOM B KHUTE, Npexae BCero
HeobX0AMMO MOHATb, YTO XXEe MMEHHO BaM MpeacTouT caenatb, — MHOrA4a 9TO OKa3biBaeTCs Ha yAMBMeHue
cnoxHo. Korga B kayecTBe NpoeKkTa UCNomMb3yoTCsA Urpbl, 3TO MOMoraeT BaM bbicTpee onpeaenunTb, YTO OT Bac
TpebyeTcs, 1 NOrpy3nTbCs B KOA.

* CO3ﬂaBaTb Urpbl VIHTepeCHO! Baw mo3r HamHoro 6onee BOCNPUNMYMB K HOBOW I/IH(*)OpMaLLVII/I, Korga oHa Bam
MHTEepeCHa, N0O3TOMY BKITIO4EHME NMPOEKTOB C NOCTPOEeHunem urp — naed abCconTHO ecTecTBEHHas.

MbI ucnonb3yem Urpbi Ans Toro, YTobbl ynpocmumse usy4eHue 6osiee WUPOKUX KOHUenyuu
C# u npoepammupoegaHusi. OHN ABNAKOTCA BaXXHOM YacTbio KHUMM. O6s3aTeNibHO BbINOJIHANTE
BCe UrpoBble NPOEeKTbl B KHUre, Aaxe ecrnn pa3paboTka urp He npeAacTaBnsieT ANA Bac UHTepeca.
(MpoekTbl «JlabopaTopHbIN Kypc Unity» Heob6A3aTenbHbl, HO Mbl HACTOATENILHO PEKOMEHAYEeM Bam
BbINOJIHATb UX.)
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Ha gpomozpagpusix He usodpaxeHol (3a -
MedameAbHble) pedakmopbl Bimopozo u
mpemboezo usdaruii: Pedekka Aar-Kpar,
Kpuc Bappoyce, AxorHu Xarud u A26ud
CmepAuHe.

A makxe pedakmopol nepBozo usdaHus:
Axel Xurgpd, AsHuer KunHasp, Adsm
CuHex, Teodop Kaccep, IHou TMapkep,
Mumep Puuu, Kpucmura TMara, Buaa
Memenocku, Yaiin Bpaduu, Asii6 Mapdok,
u ocodenro Bpudkumm-Kyau Aaxdepc.

Meor xomum ocodo nodrazodapume Hawux
3amedamenbHolx Yumameneit, npexde Beezo
AAaHa Yoremma, Axedpda Kayumea,
Teppu paxema, Cepzes KynrazuHa,
Yunresma Tuba u Mpeza Komdoy, —
Komopbie coodwaru Ham o npodremax,
OOHAPYKEHHBIX NPU UMEHUU KHUZU, A MaK -
Xe npodpeccopa Axo Bappacco uz kored-
Xa Moxayk, komopeili BkArYUA Hawy KHuzy
6 cboii yuednwiii kypc.

OzpomHoe cnacudo Beem!!!

«Ecau 2 6udes daavuie opyeux, mo nomomy, 4¥mo cmos Ha naeuax suzanmos». — Heaax Horomon

B kHMTe, KOTOPYIO BBl YUTAETE, OYEHb MAJIO OMMGOK, U ee Bbicokoe kadecTso B SHAUMTEJILHOM mepe siBasieTcs 3acy-
roif HaINX 3aMeYaTeNTbHBIX HAyIHBIX PEJAKTOPOB — IMIAHTOB, KOTOPLIE TI06E3HO MOACTABIUIN HaM CBOM rreun. Ipymme
PelaKTOpPOB: MBI HEBEPOSITHO 61aT0/JAPHBLI 32 BCIO PabOTY, KOTOPYIO BbI mpozeram. Crnacu6o!

JIuapcu Beega — nporpammuct us ITurrcbypra (mrat IencuwibBanus). B ee jome Gosbliie KIaBuaTyp, 9YeM y JIOGOTO
apyroro uenoseka. Korga JIunacu He 3aHUMAETCS MPOrPAMMUPOBAHUEM, OHA UTPAET CO CBOUM KOTOM IO uMeHu Jlam
u npeT Jail. C ee IPOeKTaMu U PACCyKAEHUSIMI MOKHO O3HAKOMUTLCA 10 aapecy rarlindseysmash.com.

Taressaa MK — HE3aBUCUMBINA aMEPUKAHCKUNA HHKEHEP, PAa0OTAIOMUN HAPSAMYIO C OPTaHMU3AIMSAMHE JUIS N met noa-
ITOCTPOEHMUS JIOTUYHBIX ¥ CTPOMHBIX IPOAYKTOB U ccTeM. OHa BEPUT B TO, UTO CTPEMJICHHE K JOCTYITHOCTH, ?g;:g‘zzl

HPOU3BO/UTEILHOCTH M MHKJIIO3UBHOCTH MOKET YJIYYIIUTD HAIY COIUMAIBHYIO CPEJY KaK Ha IN(PPOBOM, TAK |,
1 Ha (PU3UIECKOM ypOBHE. B 5THYECKOM OTHONIEHUU OHA CYUTAET, YTO TEXHOJOTHYECKUE CHETTMATICTLI
MOTYT U36aBIATHCSA OT OTPAHMYUTETLHLIX CUCTEM B ITOJIb3Y MHKTIO3MBHBIX M OPUEHTHPOBAHHBIX HA COOGIIe- éj

CTBa.

Jloxrop duuau ToaGonn — nmporpaMMuCT, pa3paboTYUK UIP, aBTOP, MAaTEMATHK, IIpenojasaTeas 1 Math. OHa paGoTaer
Ha IOJIHYIO CTaBKy IIpEIojiaBaTeieM IPOrPaMMUPOBAHNA B KPYITHON PO3HHYHOI CETH, a TaKKe PYKOBOJMUT HEOGOJBIION
uHIu-cTyAuei sugeourp Mouse Potato Games. duumm apigeTcs cepTUUIMPOBAHHBIM ITpenogasaTenem Unity u BeJeT B
KOJUIE/IKAX ydeOHbIE KYPChI I10 KOMIIBIOTEPHOM TEOPHUH, MaTeMaTUKe U pa3paboTke urpel. OHa ABASETCA aBTOPOM KHUT
«Mastering Unity 2D Game Development (2nd Edition)» u «Mastering UI Development and Unity», a Taxsxe paspadordu-
KoM BuJieokypcoB «2D Game Programming in Unity» u «Getting Started with Unity 2D Game Development».

U Mb1 XOTUM OT BCeit gymu nmodaarogaputs JInzy Keabnep — sto yxe 12-a (!!!) xaura, koTopyio oHa pelakTUpyeT JUIs Hac.
Orpowmuoe cnacu6o!

Taxxe xoTM 0c060 nodaarogapuTs o Andaxapu u Jlxkona CkuTa 32 NX HEBEPOSATHYIO TEXHUYECKYIO KBAIU(DHUKAIHIO,
IpeieTbHO BHUMATEIbHOE U TPOJlyMaHHOE PEaKTHPOBAHUE MEPBOTO U3JJAHNA, KOTOPOE CTAJIO OJHOM M3 COCTaBJIAIONIIX
ycIIexa aToi KHUTH 32 Ipomte e roapl. Mx nagopmarusa HaM cUIbHO TPUTOAMIACh — Ha CAMOM JieJle HAMHOTO CHJIbHEE,
YeM HaM Ka3alocCh B TO BpeMs.
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Hukone Tauyy eeedeHuUe
o

bhrazogapocmu

Pedaxmop:

IIpexe BCEro MbI XOTHM ITOG/IarolapUTh HANIErO 3aMevaTeIbHOro penakropa Hu-
xoas Tauu 3a Bce, 4TO OHA CJ/lesana I Hamell kauru. Tel ciesrana Bce, 9To6bI KHUTA
yBUJIEIA CBET, U IIPEJOCTABUIA MHOTO I10J1e3HOM nHdopmaruu. Cnacubo Tebde!

Komanda uzdameascmea B msnarenscTee O’Reilly oueHs MHOTO COTPYAHMKOB, KOTOPBIX MBI XOTEJIU GBI OGIAro/a-
O’Reilly: PUTD, HaJileeMcd, YTO HUKOTO He 3a6bumi. Kak Bcerna, XOTeaoch 6bI BRIPA3UTL MPU3HATE D
HocTh Mapu Tpecrep, xoTopas 6blTa ¢ HAMU C TIEPBBIX JHEH HAIIErO COTPYAHHYECTBA C
O’Reilly. Cmacu6o BemyckaomeMy pegakropy Karpun Tozep, cocraBuTemo angaBuTHOrO
ykaszarensa [xxoan Criport u Paitgen Xex 3a BHIMATETbHYIO KOPPEKTYPY — BCE OHU MOMOT-
JII M37IaTh 3Ty KHUTY 32 PEKOPAHO KOPOTKUii cpok. bombmmoe cepaednoe cmacu6o Amanse
Keunn, Omasun Maxjgonansn n Memucce Jadgumg, KoTopble IOMOTaId NOAJEPKUBAT
BECh NMMPOEKT «Ha XoJy». M erme BCIoMHMM Hammx Apyrux japysei u3 O’Reilly: 9nxu Opama,
Jxedpda Baitna, Maiixa Xennpukcona u, koneuno, Tuma O’Peiim. 3a To, 4To BBI ceifuac
YHTaeTe 3Ty KHUTY, CJAEAyeT MO6IaroapuTh CaMylo JIyUIIylo KOMaH/Iy PEKTaMICTOB: Mapcu
Xanon, Karpun bappet, Capy IleiiTon n ocTaibHBIX 3aMedaTe/IbHBIX Jofel n3 ropoja Cesa-
cronob, mraT Kamdopnus.

KampuH To3sep

U emme Xo4eTcs yIOMSAHYTh HAITUX TIO6GUMBIX aBTopoB O’Reilly:

+ Ilspuc barrpumnn-dnaucon, xxona Maunnara n Tuma Harenra — nx kunra «Unity Game Development Cookbook»
IIpocCTO BeaukosenHa. Mol ¢ HeTepnenueM oxugaeM kauru «Head First Swift», nanucannoii Ilapuc n Jsxonom.

- JIxoszeda Anbaxapu u dpuka Moxancena, nanucapmux 6ecrennyio kHury «C# 8.0 in a Nutshell».

U nakoneu... Axon Fannoyaii

Bospmoe cnacn6o Katu Baiic 3 Indie Gamer Chick Fame 3a ee maTepecHyio mHPOPMAIIIIO
06 BNMJIEIICHH, UCIIONB30BAHHYIO B miase 10, a Takke 3a ee G1aropojHyio 60pb0y 3a HHTEPECHI
Jojieil, crpagaomux anuencueil. Takke nodmarogapum ITarpucnio Aac 3a ee 3aMevareIbHOE
Bugeo 06 nsydennn C# kKak BTOPOToO sI3bIKa, NCIOIb30BaHHOE B nprioxennn «Kara mporpam-
MHPOBAHHS», ¥ 32 HOJIYICHHYIO OT Hee MHPOPMALINIO O TOM, KaK yIPOCTUTh nsydenue C# s
OIIBITHBIX ITPOTPAMMUCTOB.

OrpomHoe cnacu60 HamuM Apy3baM u3 Microsoft, momoraBmuM HaMm B paboTe HaJ KHUTOM, —
BaIlla IOJJIEPKKA B 3TOM IIPOEKTE GbUIA IIPOCTO 3aMedaTeN bHOM. Mpl Grarogapum JloMuHNKa
Haxyca (nmoszapasisgem ¢ poxjgenuem pedenka!), /Hxopgana Marrucena n Jxxona Mrutepa n3
xomanel Visual Studio ans Mac, a Taxke Kojgu Beiiepa, chIrpaBIIero BaKHyIO pojib B OPraHM3aIluy Ha-

nrero corpyaundectsa. Cnacu6o Jpsugy CTepnHry 3a BEJTHKOJEITHYIO PEJAKTYPy TpeThero usganusd u Mimmo Jlanasepry,
KOTOPBII ITOMOT' HaM OIIPEJEIUTELCS ¢ TEMaMHU, BKJIIOYEHHBIMU B 3TO usjganue. Jlononrnurensao 6aarogapuM Maxca Top-
repceHa, pyKOBOJUTEIIS IPOrPAaMMBI pa3paboTku a3bika C#, 3a €ro BEJIMKOJIEIIHOE PYKOBOJICTBO M COBETHI 3a BCE IIPOIIIE]I-

e roabl. Bor IIPOCTO BEJINKOJICITHDI.

Mg ocobenno 6aarogapus! JxoHy lIamioysio, KOTOPBIH IPEJOCTABUI CTOJBKO 3aMEYaTEeJbHOrO KOJa JUIS IPOEKTOB
Blazor. /Irxon — CTapINii PyKOBOAUTEL IIPOTPAMMBI paspa60TKI/I NET Community Team. On yyacTBOBaJI B HAIMCAHUN
Heckonpknx Kaur o .NET, momoran nposoguts Becrpeun .NET Community Standup u BBICTYIIAI COOPTaHMU3aTOPOM IOJI-
xacra «Herding Code». Orpomnoe cracuto!
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bbicTpo cgenatb yTo-TO
KnaccHoe!

XoTute nporpamMmmupoBaTb ObICTPO? C# — 970 MOWHLILU S3bIK
npozpammuposaHrusi. bnarogaps Visual Studio Bam He noTpebyetcs nu-
caTb HEMOHSATHbLIVA KOA, YTOObI 3acTaBMTb KHOMKY pabotaTb. BmecTo Toro
4YTOObI 3aNoOMVHaTbL NapameTpbl MeToga AN UMeHU WU ONSA Sp/ibika KHOMKMU,
Bbl CMOXeTe co3damb delicmeumesibHO KJlacCHOe MpusloxeHue. 3By-
4YnT 3amaHunBo? Torga NnepeBepHUTE CTPaHMLY, U MPUCTYNUM K Aeny.



noyemy cmoum usy4ams C#

3auem Bam usyuamp C#

C# — pocTO# COBPEMEHHBIN SA3bIK, HA KOTOPOM MOXHO PENaTh COBEPIIEHHO HEBEPO-
AaTHbIE 3aaun. Msydas C#, Bbl He OrpaHIYMBAETECH TOJIBKO HOBBIM A3bIKOM. C# reaeT
JOCTYIHBIM JyIs Bac neblii Mup .NET — HeBeposTHO MOITHOM ITaT(OPMBI € OTKPBITBHIM
KOJIOM /Il TOCTPOEHUS CAMbIX PAa3HOOOPA3HBIX ITPUIOKEHUM.

Visual Studio cmanem Bawum oknom § C#

Eciu Bp1 eme e ycranosmwmm Visual Studio 2019, camoe Bpems aTo cienatb. OTKpoi-
Te cTpaHuny https: //visualstudio. microsoft.com n 3arpysure sepcuio Visual Studio
Community Edition. (Ecu ona y>xe ycraHOBI€HA HA BallleM KOMIIBIOTEPE, 3aIyCTH-
Te mporpammy ycraHoBku Visual Studio, 4To6b1 06HOBUTB HAGOP YCTAHOBIECHHBIX

KOMIIOHEHTOB. )

Ecau Gbi pabomaeme § Windows...

IIpocienure 3a TeM, 4TOOBI y Bac ObLIA YyCTAHOBJIEHA MOJJEpKKa KpPocc-
mratgopmenHon paspaborkn .NET Core m HaCTOJIBHBIX CPEACTB Pa3paboTKU
NET. Tonpko ne Brmoualite BapuanT Game development with Unity — nosjguee
B KHUTE MBI 3afiMeMcs pazpaboTkoit 3D-urp na 6ase Unity, Ho moggep:xka Unity

6Y,IICT YCTAaHOBJICHA OTACJ/IbHO.

.NET Core cross-platform development
Build cross-platform applications using .NET Core, ASP.NET
Core, HTML/JavaScript, and Containers including Docker...

.NET desktop development
Build WPF, Windows Forms, and console applications using
C#, Visual Basic, and F# with .NET Core and .NET...

&

Ecau Bbi pabomaeme na Mac...

3arpysuTe u 3anycTuTe nporpammy ycranosku Visual Studio s Mac.
IIpocnexure 3a TeM, 4T06bI 6bLIA ycTaHOBIeHA I1e1b .NET Core.

) -NET Core
The open source, cross-platform .NET framework SDK.

Visual Studio for Mac
Create apps and games across web, mobile, and desktop with .NET.
Unity, Azure, and Docker support is included by default.

Targets

Yoedumeco mom,
4mo ol yermaraBaubia -
eme Visual Studio, o He
Visual Studio Codle.

Visual Studio Code —
"pekpacHoli kpocc -
nAamMdbop merHp;
pedakmop ¢ omKpbl -
MOIM KOJOM, Ho oK He
MaK xopowo nodxodum
OASl paspadomku NET
Kak Visual Studio. Bom
noYemMy moi dydem
Ucnoab3oBame Visyq|
Studio 8 knuze kax
YYeoHeiii u aHaAUMUYe —
CKUl uHCMpymerm,

Mpoekmol ASP.NET MOX -~
Ho co3daBamb u B cucmeme
Windows! AAS amo20 npo-
cAedume 3a Mmem, Ymo -
Sbl npu ycmaroBke Visual
Studio
noHeHm <ASP.NET and web

development>.

bIA BKAFOUEH KOM~

/

B 60nbLIMHCTBE NPOEKTOB 3TOM KHUMM CO3AaloTCs KOHconbHbIe npunoxeHus .NET Core, KoTopbie paboTaloT Kak
B cucteme Windows, Tak n Ha Mac. B HekoTopbIx rnaBax paccMaTpuBarOTCA NPOEKTbI (Hanpumep, urpa Ha Nouck
nap XMBOTHbIX NO3Hee B 3TOM InaBe), ABNsSLWMecH HacTolNbHbIMU npoekTamu ans Windows. [ina aTux npoek-
ToB ucnonb3ynte npunoxeHue «Mpoektsl ASP.NET Core Blazer». B Hem npuBeaeHa nonHasa 3ameHa ans rnaebl 1,

a Takxe Bepcuu ASP.NET Core Blazor ans gpyrux npoektos WPF.
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HayuHaeM npozpamMmupoeamsp Ha C#

Visual Studio — uncmpymenm gas nanucanus koga u usyvenus C#

Kog C# moxHO nucaTth 4 B BJIOKHOTE MM B APyrOM TEKCTOBOM pPeJaKTOpe, HO CYLIECTBYeT OoJiee yIoOHbIN
BapuadT. IDE (cokpamenue ot Integrated Development Environment, T. €. «<MHTerpUpOBaHHAs Cpela pas-
PpabOTKN») BKIIOYAET B C€0S1 TEKCTOBBIM PEJaKTOP, BU3YaIbHBII KOHCTPYKTOP, MEHEIKep (Pailios,
OT/IIAJYMK... CIOBHO MHOTO(YHKITMOHANIbHBIN NHCTPYMEHT JUI BCEX ONEPANMil, KOTOPbIE MOTYT

MOHAJOOUTLCS IIPU HAIMMCAHUH KOJIA.

ITepeuncauM JNIIb HECKOJIBKO 33Jja4, B pEIIeHNN KOTOPbIX BaM ntoMoskeT Visual Studio:

0 BbICTPOE cosnaHue npunoxeHus. A3bik C# ru6ok u mpoct B usydenun, a Visual
Studio MO3BOJIAET ABTOMATU3NPOBATL MHOTHE ONEPAITUH, KOTOPbIE OOBIYHO
MPUXOJMTCS BBIOTHATD Bpy4HyIo. IIpumepnr oneparuii, koropsle Visual Studio
JeJIaeT 32 Bac:

* ynpasieHue (paiiylaMu IPOEKTa;
* yn1o6HOE peAAKTUPOBAHUE KOJA IIPOEKTA;
* yrpasjieHHE IpauKO, ayAno, 3HAYKAMHU U JIPYTIMU PECYPCAMU ITPOEKTA;

* OTJIaJIKa KOJad € BOBMOJKHOCTDBIO BbIITOJIHEHHS B ITIOIIATOBOM PEKHMME.

. domae -
e MocTtpoeHne yno6HLIX nHTepdencos. Busyansusiii koncTpykrop (Visual ‘VEerNZ é\i}o{;f:{ ;z\,«dio

Designer) B Visual Studio IDE — 0110 13 caMbIX TPOCTBIX U YIOOGHBIX CPEACTB 4 Mac, Bol dydeme
KOHCTpyrpoBanusi. OH JIelaeT 32 BAC CTOJBKO BCETO, UTO MOCTPOEHUE IMOJIb30-  CIMPOoUMb makue e
BATEJbCKUX MHTEP(EICOB I BAIMX MPOTPAMM CTAaHOBUTCS OJHHMM U3 CaMbIX BeAukoAenHble npu-—

5 AOXKeHus, Ho Bmecmo
NPHUATHBIX ACIIEKTOB pa3paboTku npuaoxeHnii C#. YToObl cTPOUTH ITOJIHO- SAML npu oM
(pyHKITIOHATBHBIE TTPO(ECCHOHATBHBIE TPOIPAMMBI, BaM HE IPUJETCS TPATUTD 3ydern UCnOAL3O -
MHOTHE Yachl Ha BO3HIO C I0Jb30BAaTEIbCKUM MHTEP(MEHCOM (€CIU TOMBKO BB |  Bapmmbed KOMOUHAUUS
CaMH 3TOTO HE 3aXOTUTE. )

C# ¢ HTML.

e MocTpoeHne BOCXUTUTENbHBLIX B BU3yalilbHOM OTHOLUIEHUU NporpaMmm. O6b-
eauHsAsa C# ¢ XAML (43bIK BU3yaTbHOM Pa3METKH JUIsI IPOEKTHPOBAHUS IT0JIb30-
BaTEIbCKUX MHTEPMEICOB Il HACTOMBHBIX puoxeHuit WPF), BbI ncnossayere Visual StlldiO —
OIMH U3 CaMbIX 3(PPEKTUBHBIX NUHCTPYMEHTOB JUISI IOCTPOCHUS BU3yaIbHBIX
HPOTPaMM... U HCIIOJIb3yeTe €0 VIS TOCTpoenus nporpamm, kortopsie Boimsyiar — sdMEYATE/IbHAA
TaK K€ BEJUKOJIEITHO, KaK 1 paboTaIoT. cpella

Monek3oBaTenbckuii uaTepdeiic (UI) nio6oro npunoxenns WPF pa{ipaﬁoTKl/I,
cTpouTtcs Ha 6a3e XAML (eXtensible Application Markup Language).
Visual Studio cogepxuT o4eHb yao6HLIe cpeacTsa ansa pa6otibl ¢ XAML. HO MbI
TaKike OyjieM

0 MN3yyeHue n nccnepgosanune C# mn .NET. Visual Studio npexacrasasier co6oit
MHCTPYMEHT Pa3paboOTKU MUPOBOTO YPOBHsA, HO K CUACTBIO JIJISl HAC, 3TO TAKXKE HCHO.Ib30BATDh
BEJIMKOJICTIHBIN y4eOHbIN NHCTPYMEHT. Mbl 6yaem ncnoab3osats IDE pis mc- ee Kak y"leﬁﬂbli/,l
creposanus C#, 9TO MO3BOJUT BaM ObICTPO 3aKPENUTH BAKHBbIE KOHIENITUU

I‘[pOI‘paMMI/IPOBaHI/IH B BalllIcM MOSFY. /\ “HchyMeHT Mﬂ
B KkHuze Visual Studio dydem
HasbiBambcsa npocmo «<[DE>. n3ydeHmns C#
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3a desio

Co3ganue Gawez2o nepBozo npoekma B Visual Studio

Jlyammii croco6 nsydenus C# — HEMOCPEACTBEHHOE HAIMMCAHUE KOJA, IIO3TOMY MBI BOCTIOIb3yeMcst Visual
Studio /1 co3gaHMsA HOBOT'O MPOEKTA... 1 HEMEUICHHO HAYHEM ITHICATh KO/

o CospaiiTe HOBBI NPOEKT Nno wabnoHy Console App (.NET Core).

44

r CAeJIaﬁme s1o!
3amnryctuTe Visual Studio 2019. Ilpu mepBoM 3amycke Ha 3KpaHe TOSBUTCS *

okHo Create a new project c HeCKOTBKMMU BapraHTaMu. Beibepure BapuaHT
Create a new project. Eciii Bel 3akpoeTe OKHO, He 6€CIIOKOUTECh: YTOOBI BbI-

3BaTh €ro 06PaTHO, JOCTATOYHO BBIOPATDH B MeHIO KoMaH 1y File>New>Project. Koraa Bkl BuAnTE
B TEKCTe BPe3Ky
i Aellatime >mo! (NN
*X) Create a new project 1pe:

ﬂoéaBbme., nnm
Choose a project template with code scaffolding H

UHITUNB: oTnJlafKu)
to get started P ,
otkpowuTe Visual

Studio 1 BbInonHuTe
npvBeAeHHble

Bei6epure Tum npoekra Console App (.NET Core) u Haxmure kHonky Next.

C# Console App (NET Core) MHCTPYKUuun. Mbl TOUHO
= A project for creating a command-line application that can run on .NET Core on pacckaxem, 4To crieayet
Windows, Linux and MacOS. AenaTtb U Ha YTO HYXXHO
C#  Linux macOS  Windows  Console o6paTuTbL BHUMaHMe,
YTOOBLI U3BNeEYbL
Benure nmsa npoexra MyFirstConsoleApp u HaxxmuTte kHOnKy Create. MaKCVMMyM Nornb3bl U3

npuBeAeHHOro nNpumepa.

Configure your new project

¢ Ecau 6ve ucnoavayeme Visual Studio daa Mac, €00
- amozo npoexma - u scex npoexmos .NET Core Console :
SApp 6 aMOT Knuze — 0CMANEMCA HEUSMENNBLM, HO
[ : nexomopuie dywcuuu IDE Gydym omaunamvea. 3a '
sepcuett amoti enasve das Mac obpawaiimecs x npu-:
: noacenuro «Visual Studio for Mac Learner’s Guide» ). :

HPOCMOTpuTe Kon HOBOIo npuno)KeHMﬂ. e et et e e e et

Console App (NET Core) ©* Lmx maOS  Windows  Console

Project pame

ITpu cozpanuu HoBoro npoekTa Visual Studio faeT BaM oTIpaBHYIO TOUKY JUIs JalbHEHIIeH paboTsl. Kak

TOJIBKO CO3/JaHUE HOBBIX (PAMIOB JUI IPUJIOKEHUS OYJIeT 3aBEPIIEHO, Ha SKPaHe JIOJKEH OTKPBITHCA
¢aiin c umenem Program.cs co cieylonum KogoMm:

i n 0 HoB020 NpoeKMa KOHCOAbHO20
class Program < pu cozdaHuu Ho '
{ % NPUAOKEHUS Visual Studio aBmomamuyecku

do0aBasem KAace ¢ uMeHem Program.
O references —

static void Main(string[] args) Kaace usHavanoHo codepXum Memod ¢ ume -

” HEM Main ¢ 00HOU KOMAHIOH Ing 6viBooa
Conssie NPT HeLL WSS LIS ;\m;soxg gmeKcma HA KOHCOAb. Kaacewl u me -
0ol
} Yoym HaMHozo nodpodHee pacemam -

} puBamocs 8 zpabe 2.
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Ha4yuHaem rnpoz2paMmmMmuposams Ha C#

9 3anycTtuTte HOBOE NpPUNOXeHMne.

IIpunoxenue, koropoe cpena Visual Studio cospana 3a Bac, ToTOBO K 3arycky. Haliure B BepxHell yacTu
Visual Studio IDE KHOIIKy ¢ 3€JI€HbIM TPEYTOJILHUKOM U MMEHEM BAIIETO MPUJIOKEHUS U HUKMUTE €€:

P MyFirstConsoleApp ~

o TTpocmoTpuTe pesynbTaThl BEINOSIHEHUS MPOrPAMMLL.

Korza BBI 3amyckaeTre Balry IporpaMmy, Ha 3KpaHe IMOSBISETCS OKHO OTIAOYHON KoHcomm Microsoft
Visual Studio ¢ pe3y/bTaTOM BBIIIOJTHEHUS TPOTPAMMBI:

B9 Microsoft Visual Studio Debug Console - a X
Hello World!

K.ozda 8ol

3anycKa- C:\Users\Public\source\repos\MyFirstConsoleApp\MyFirstConsoleApp\bin\Debug\netco

eme cBoe reapp3.1\MyFirstConsoleApp.exe (process 5264) exited with code @.

NPpUAOXKe - To automatically close the console when debugging stops, enable Tools->Options-»>

Hue, OHO Debugging->Automatically close the console when debugging stops.

BoinoaHsem Press any key to close this window .

Memo?d

Main, Ko-

mopwlit Boi-

Bodum amy

cmpoKy

mekecma Ha

KOHCOAb.

]Iyt{mI/II‘/’I CII0C00 M3YYUTD SI3bIK — IIMCATHh HA HEM no0GOoJIbIIE KOJA, IIO3TOMY B 3TOM KHUTE MBI 6Y,Z[€M CTpO-
UTb MHOXECTBO Iporpamm. Muorue us aux 6yayT npoextamu .NET Core Console App, mosTomy gaBatite
HOBHUMATEJIbHEE IIOCMOTPUM, YTO K€ ObLIO CIETaHO.

B BerHeﬁ JaCTU OKHA BBIBOJSITCA BBIXO/HDIC JAHHBIC IIPOTr'PAMMBbIL

Hello World!

Jlanee mpoucxoauT nepexo Ha CJIeJyIOylo CTPOKY, 3a KOTOPOM HJIET JOIIOJIHUTEILHBIA TEKCT:

C:\path-to-your-project-folder\MyFirstConsoleApp\MyFirstConsoleApp\bin\Debug\
netcoreapp3.1\MyFirstConsoleApp.exe (process ####) exited with code ©.

To automatically close the console when debugging stops, enable Tools->
Options->Debugging->Automatically close the console when debugging stops.
Press any key to close this window .

ITO coobIEeHne BBIBOAUTCS B HIDKHEH 9aCTH KaKAOTO OKHA OT/IAJ0YHON KOHCOMM. Bama mporpamMma
BbIBEJIAa OJHY CTPOKY TeKkcTa (Hello world!), mocie gero 3asepmuiaa paboty. Visual Studio ocrabaser
OKHO BbIBOJId OTKPBITBIM, OKHN/JAAs, KOrla Bbl HAJKMETE KJIaBUILY JJISI €TI0 3aAKPbITUA; 9TO IIO3BOJIACT BaM
HPOCMOTPETDH PE3YIBTATRI IO TOTO, KAaK OHO MCUE3HET C 9KPaHa.

Haxxmure xiaBuiy, 4To6bl 3aKPBITh OKHO. 3aTeM CHOBA 3aIlyCTUTE IporpaMmy. Tak Bel Gyzere 3aryckarhb
Bce mpoekThl .NET Core Console App, koTopbIe 6yayT cO3/1aBaThCSA B KHUTE.
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OCHO8bI NMpoeKkmupoeaHus uzp

DaBaiime nocmpoum uzpy!

Bre1 TospKO UTO MMOCTpOMIN CBOE NIepBOe NpuiaokeHue C#, u aTo
3aMedaTeapHo! A Terneps MOnpo6yeM co3/jaTh YTO-TO MOCIOXKHEE.
MBI HOCTPOUM UTPY, B KOTOPOH UTPOK JOJLKEH OJ0MPATh Hapbl
skuBOTHBIX. Ha sxpane BbIBOUTCA KBa[paTHas ceTKa ¢ 16 )kuBoT-
HBIMH, 2 UTPOK IIETKACT HA [TAPaX, YTOOBI OHU MCYE3ATH C SKpaHa.

Uepa ¢ noddopomM nap KuBomHbIX,
KOMOPYHO Mbl NOCMPOUM.

Ha akpaHe BviBodsamcs
Bocemb nap pasHoix
KuBomHbix, cAaydail -
HbIM 00pasoM pac -
npedeAeHHbIx 6 okHe.
MNepok werkaem

Ha 08yx xuBomHbix:
ecau amu xkuBomHole
0duHakoBbl, mo napa
ucyesaem u3 okHa.

1 Find all of the matching animals — ] *

‘A
@ B
@& (&

Hh B

6.7s

TaliMep credum 3a
meM, ckoAbko Bpe -
MeHu nompedoBanoce
uepoky oAs 3aBep -
weHus uepeol. Lieao
uzpoka — Halimu

Bce napor 3a MuHu -
MarbHoe KoAudecmBo
Bpemeru.

MNMocTpoeHne NPOEKTOB PasHbIX
TUNOB ABMASAETCA BaXHOW YacCTbio
nayyenusi C#. Mbl Bbi6panu WPF

(Windows Presentation Foundation)
ANSl HEKOTOPbIX MPOEKTOB B 3TON
KHWUre, NOTOMY 4TO 3Ta nnardopma
npenocTaBnseT AeTanu3npoBaHHble
nonb3oBaTenbCcKue HTepdeichl,
paGoTatowme BO MHOrMX BEPCUsX
Windows (gaxe B o4eHb CTapbIX
Bepcusx, Takux kak Windows XP.)

Ho s3bik C# He orpaHu4MBaeTcs
npunoxexusamu Windows!

Bui paGotaete Ha Mac? Yto xe,
Bam nosesno! Mbl go6aBunu
Ons Bac oco6bli y4eOHbIN
nnad ¢ onucaHuem Visual
Studio ans Mac. O6pawanTtecb
K npunoxeHuto «KpaTkui Kypc
Visual Studio ansa Mac» B KoHUe
KHuUrn. B Hem npuBeaeHa nonHas
anbTepHaTUBHaA Bepcusi 3TON
rnasbl, a Takke Mac-Bepcum Bcex
npoektoB WPF, npeactaBneHHbIX
B KHUre.

A

B Bepcusx npoekmob WPF g Mac

Uzpa a6asemes npunokenuem WPF

ucnoAvsyemcea ASP.NET Cove. Tlpo-
ekmbl ASP.NET Core makxke Mo -

2YM cmpoumpcs u OAS cucimempl
Windows.

KonconpHBIE TPUTOXKEHHS TPEKPACHO MTOAXOAAT /IS BBOJA M BBIBOJIA TeKCTa. Ecm BBI XOTHTE
MIOCTPOUTDH BU3YAILHOE MPIJIOKEHUE, KOTOPOE PaboOTaET B OKHE, IPUJIETCS MCIIOJb30BATh
JPYTyIo TeXHOJOTHIO. BOoT modyeMy urpa ¢ mog60poM map >KUBOTHBIX OYJET MPIIOXKEHUEM
WPF. WPF (Windows Presentation Foundation) mosBossieT co3aaBaTh HACTOJIbHBIE TTPUIO-
JKEHUsI, KOTOPBIE MOTYT paboTaTh B 1060 Bepcunu Windows. Bo MHOTMX mraBax KHUTH GyfeT
npejcrasiaeno oauo npuioxenue WPE. B aroii miase kpatko npejcrasieno WPF u onrcansr
CPEZACTBA JUIS TOCTPOEHUS KAK BU3YAIBHBIX, TaK M KOHCOJTBHBIX MTPUJIOKEHIH.

K ToMy BpemenH, Korjia Bbl 3aBepuinTe dTOT IPOEKT, BbI TOPas/o
JIydlie OCBOMTE Te MHCTPYMEHTHI, KOTOpPbIe OYIYT HCIOJIb30BAHDI
B KHUTe JUIsA H3ydeHus u ueelieiosanis Boamozkuocteii G .
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HayuHaeM npozpamMmupoeamsb Ha C#

Kak nocmpoumb uzpy

B ocrasmeiics yacT 3TOM IIaBbI 6y,I.[eT paccMOTpeH NpoIecc MOCTPOECHUS UTPHI, Ha amom npoekm Bam
KOTOPBII COCTOUT U3 HECKOJIBKHX IIIArOB: Moxem nompedoBamo-
¢ om 15 MuHym do
1. Cuauyasia MBI CO3/1a/IUM HOBBII IPOEKT HACTOJBLHOI'O IpUIOKeHUs B Visual daca (8 3aBucumocimu
Studio. OM M020, HACKOAbKO
dvicmpo Bol Hadupae -
3arem MbI Bocrtonb3yeMcsa XAML s mocTpoeHus okHa. me mekem). Mol Ay -

we yyuMcs, Kozoa He
CNewuM, MaK Ymo He
B OKHE. Xanelime Bpemeru.

3. Mbp1 mHanumem kox C# U1 pa3MeleHus CIyd4aliHOTO 3MOJ3H C KUBOTHBIM

I/II‘pOK IIEeJKACeT Ha IMIapHbIX 9MO/J3M, 4TOOBI YAQINUTD X 13 OKHA.

5. Haxowner, 9T065bI UTpa cTaIa 60J1€€ HHTEPECHO, MBI JO6aBIM B HEE TaliMep.

AP -
MouseDown - “TextBlock_MouseDown®/> =
Aa B & Selaction

{
MainWindov'v.xamI

MainWindow.xaml.cs

COZAAHUE — KoHorrytrpo — HATHUCAHHUE OBPALOTKA  AOBABAEHME
[TPOEKTA BAHHE OKHA KoAA C# U ENYKOB TALMEFPA

Odpawjaiime BHumarue Ha Bpesku «Paspadomka uzp... u He moAbko», Bempeda -
roujuecs 6 mekeme krueu. Mol dydem ucnorbsoBame npuHyUNbl npoekmupoBarus

OAS UBYUeHUS U uccAedoBarus BaXKHBIX KoHuenuuli u ude npozpammupoBarus,
NPUMeHUMBIX B AFOObIX npoekmax, He MmorbKo 8 Budeouepax.

. Pa3pabomxa uzp... U Hé mOJIBLKO
, Ymo maxoe uapa?

: Bpo,qe Obl OTBET Ha 3TOT BOMPOC COBEPLUEHHO O4EBUAEH. Ho 3a,qyma171Ter Ha MUHYTKY — BC€ He TaK NPOCTO, KakK KaXeTCA Ha
! nepBblit B3rNAA.

« Y BCex Nu urp ectb mobeauTenb? Y kaxgoi nu urpbl ecTb koHel? He obssaTenbHo. Kak HacueT umutatopa noneta?
Wrpbl, B KOTOPOW Bbl CTPOUTE Napk pa3sneyeHuin? Mnu Taknx urp, kak The Sims?

* Wrpbl Bceraa uHTepecHbl? He ans Bcex. HekoTopbIM Urpokam HpaBUTCS MPOLECC «MPUHAA», KOrAa UM MPUXOAUTCS fe-
naTb 0OAHO W TO Xe pa3 3a PasoM; APYriM 3TO KaXETCS YXacCHbIM.

+ Bcerga nu urpbl conpsixeHbl C NPUHATUEM pelleHui, KoHdnnkTamm unn pewweHnem 3apay? Het, He Bcerga. «Cumy-
nATOpbI X0AbbbLI» — KNacc urp, B KOTOPLIX UFPOK NPOCTO UCCIELYET UFPOBYIO Cpedy, U YacTo B HUX BOOOLLE HET HUKaKMX
FONIOBOMOMOK MM KOH(MKTOB.

¢+ O6bI4HO JOBOMBHO TPYAHO YETKO ONPEefeNnTb, YTO KE UMEHHO CriedyeT cuutaThb Urpoit. B yuebHukax no paspaboTke urp
MOXHO HaNTW MHOXECTBO pasHbIX onpefeneHunit. [Ans Hawwmx Lenen onpeaenum CMbICi «urpbly» (N0 kpaiHeid Mepe ans
XOPOLUWX MFp) CreaytoLLMM 06pa3om:

Mrpa — nporpamma, B3aMMoAdencTBoOBaThb C KOTOpOVI He MeHee yBJlieKkaTelnibHO, YeM co3aaBaThb ee.
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mak MHo20 chalisioe

Co3gatue npoekma WPF B Visual Studio

3anycTuTe HOBBI 3k3eMiuIAp Visual Studio 2019 1 cozpaiiTe HOBBIN MPOEKT:

"'@ Create a new project

Choose a project template with code scaffolding
to get started

Mol 3aKOHUUAU C NPOEKIMOM
KOHCOABHO20 NPUAOXKEHUS,
co3daHHoIM B nepBoii Yacmu
amoll 2AaBbl, noamomy
mom aIK3eMNASP Visual
Studio MoOXHO 3aKpblmb.

Hrpa 6yzeT cTpouTbCA KaK HACTOJIbHOE IPUJIOKEHUEe ¢ ucnoab3osanrneM WPE, noatomy BeiGepuTte BapuaHT

WPF App (.NET Core) u meakHuTe Ha KHonke Next:

rc” WPF App (NET Core)
<H> Windows Presentation Foundation client application

C# Windows Desktop

Visual Studio npep1oxut Bam HacTpouTh IPOeKT. BBeauTe mMs npoexra MatchGame
(TTpH JKeTaHNM TaKKe MOKHO M3MEHMTD IATIKy JUIsl CO3AaHIs TPOEKTa):

Configure your new project

WPF App (.NET Core) €#  Windows  Deskiop

Project name

MatchGame

IlenxuuTe Ha kHONKE Create. Visual Studio co3jaeT HOBBIN IPOEKT

c umeneMm MatchGame.

Visual Studio cozgaem nanky npoekma ¢ muokecmBom daiinoB

ITpu cosmannm HoBoro mpoekTa Visual Studio gobasiasgeT HOBYIO
nanky ¢ umeHeM MatchGame u 3anosHseT ee ¢aiisaMu ¥ ManKaMu,
HEOOXOAUMBIMU JJII BAIIeTO MPOEKTAa. Mbl H3MeHUM JBa (paiina,

MainWindow.xaml n MainWindow.xaml.cs.

Imom dalin codepXum Kod
XAML, onpederdrousuil noAb— g 8
308ameAbckull uHmepgeic >

2AaBH020 OKHA.
</grid>
</window>

MainWindow.xaml

B amom gaiine
pasmewaemes
KOa C#) KOVV\O/ODI(:{J
odecneyubBaem
padomocnocos -
Hoemb Bawel
uepeol.

MainWindow.xaml.cs

Ecnu Bbl cTONKHETECh C KAKUMU-NTNGO TPYAHOCTAMU BO BpeMsi peanu3aumm NpoekKTa,
nepengute Ha cTpaHuuy GitHub n oTkponTe BMOEOpPONnuK No ccbifike:
https://gitgub.com/head-first-csharp/fourth-edition
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@M Bpyky KapoHaQL

HayuHaeM npozpamMmupoeamsb Ha C#

YnpaxHeHus <Bosomu 8 pyky Kapardaw>> abasromces
0d53amMeAbHBIMU. IMo BakHAS Yacmb 00yUeHUs, mpe -
HupoBku u coBepurercimBoBarus Bawux HaBoikoB 8 C#.

Hactpoliite cBoto IDE B cOOTBETCTBMYM C NPUBEAEHHBIM CHUMKOM 3KpaHa. CHauvana otkpownTe ¢pain MainWindow.xaml —
caenanTe [BOMHON LieNYOK Ha Hem B OKHe Solution Explorer. 3aTem oTkpoiiTe okHa Toolbox u Error List, BbIGpaB nx
B meHIo View. YTo6bl NOHATb NpeAHa3HaueHne MHOMMX OKOH 1 $alinoB, JOCTaTOYHO NPUCMOTPETLCA K X MMeHaM. Mo-
npobyTe NPenoNoXnTb, YTo AenaeT Kaxkaaa yactb Visual Studio IDE. Mbl npriBeny oamnH OTBET, YTOObI Bam 6bio npo-
Llie HayaTb paboTy. MonpobyiiTe caenaTb 060CHOBaHHbIE NMPeAnonoXKeHnsa ansA apyrux yactei IDE.

D fie  Edt Vew Proea  Buid
e-o(B-L@P ?-

Toclbax -8x

Search Tooiox. L

4 Cormmon WS Comtrots -
& Pointer

Bondes

Bumion

EheckBax

Combolion

SO MND | AEND RO

EHEIEOoE>»EHewEE O
jEiTy

[ solution Explorer - tyx

Bol 3aMeMUAU, YMO NAHEAD uHcW\pg/\AeHW\o6
ucdesaem ¢ akpaHa? LLleAkHume Ha amom
3HaYKe, Umodbl oHa ocmaBaracb Ha aKpaHe.

co@dEl-o-5a@ K=
Search Solution Explorer (Ctrl+;) P~
1 Solution ‘MatchGame' (1 of 1 project)
4 MatchGame
P 4 Dependencies
b Appxaml
c® Assemblylnfo.cs
4 Y MainWindow.xaml
P c# MainWindow.xaml.cs

Detwgp Tms Amsher  fook  brersioms  Window  Help | Seach [Culed) P Mchiane @ - o x
- | lDeteg - Anpihy - b MexsGame - B G : M N Ll B & e
I e virctow sard oo ~ffctution Exploser -8 x
coRE- -8 0@ s
e 2 | ek Soluson Explorer (Ciris) »-
) Sekution MatchGare' {1 of | projecs)
4 i MachGame
b 42 Dependencies mo
= Korermpykmop..
o Asebhirac
T i nosBorsem pe-
L it A | APPSR EEA SEE .
dakmupobamo
[ ] o s e e it i 1 1l el e 4wl .| | D | R IRPIIPAE
BHewtHul Bud uH-
o
mepdgeiica, nepe-
. - ) eH-
e #_ewie o e mackubas aneme
Ewindow - | B | [rcpertes -0 :
EEindon %1184+ Matchisme . Ma [k ndowy + ; . bl Yyn agAeHMﬂ
2 | xmlng="ht1p: //schemas.microsfft. com/winfx/ 2006 oml presentat = | (1 S M0 Wi ¥ m y p
3 xmlnsiue"http:/fschosas. nigfasolt .comfuwinfx/ 2606 xaml = ] Type  Window
4 xalris e http: /fsehenas. mf rosoft . confexpression/blend 2008
3 xmlnsimc="http:/, 5. Org/ markup - tibil Amwnge try Casegory =
] xmlns: local="clr-nasesghce: Matchbame™ P Bruh L
7 nc:Ignorables"d" & e
8 | Title"Hainkindow" pfight="250" Width-"pe0"5
9 B cGrids o L b | I PP e T
) Wt 50 FY D R RT R L
1 <farids Horisetatitigren.. [[= % = [E]
:i | efwindows v|| Verscasgress [T @ ]_L{m .....................
V0% = D Mot feund n 3 B w1 oki SC cms i e A
Emer List -8 x Margin .0 L I A IR L L
Entie Sokution -| [© 0| [ oWarng | 0 oMessapes [Fr] bud « mistiseme - o o A | A
Search Frror Lint £ o 1 | N
"|code | Descripion + e Line A |
B Test .
B Aggesance T LR

Meb! BbIOpanu temy
Light, Tak kak cBeTnble
CHUMKM 3KpaHa
nyswe BbIrMAAAT
Ha 6ymare. YTo6bI
BbIOpaTh APYryto Temy,
BbiOepuTe KoMaHay
«Options...» B MeHIO
Tools u Bblaenurte
pasgen Environment.
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3Halime ide Mbl npusenu onuncaHma pasHbix yactel Visual Studio C# IDE. Hageemcs, Bbl npa-
BUMbHO NPEeANONIOXNUN, AN1A Yero npefHa3HaueHo Kaxkjoe OKHO 1 KaXKAbl pasfen
IDE. Ecnu Balum oTBETbI B YeM-TO OT/INYAIOTCA OT Hawux, He oropyanTecb! Bol OY4EHD

MHOTO y3HaeTe 06 IDE Bo Bpema npakTnyeckol paboTbi.

qS03bW B PyKY KapaHaa
Pewerue

N HanomHum ele pa3: TepmuHbl «Visual Studio» n «IDE» ncnonb3ytotca B KHUre Kak
CMHOHMMbI — B TOM YMCIe U Ha 3TOW CTpaHuLie.

D Fle Emt Vew Foea Buld Debug  Tes b foos  boersiom Window  Help | Sewth (Cuied) B Metchians ®@ - o x
e-o/B-L AP R - b MexsGame - G s W za M & lmshae
Toalbox - 9 % | [T e wirciow sard s [, rprmr— 9%
S R 2 Q8-s-508 =
g 4 Commmon WS Coniols - ey . | |5earch Sokuson Expaorer Cus) P
L - £ Solution MatchGarw' 1 of 1 project)
I Bordes 4 MatchGame
| @ Bumon ¥ & Dependences
E. [l CheckBos b D) Appresd
8| B Combodor o sy
B| & omcw 4 O Mo el
B o b o Mmieom sl ey
B image
A Labst
EE st
© Ramchunon
O Rectangle
[
[
¥ Teamock -
e sazr. - [FETERE] @ G ¢
‘:lwv:;:n:w T Dalon G Bt (1 OEKE | Sohen Explaver | Team Gaplover
Ewincw - | Egow | carias -0
B foder 1 Edpindon %iC1ass="Patchiame . Mairkndon + i — s
QAo 2 smlng="http: //schomas. microsof}f]con/winfx/ 2006 fxam] fpresentat = | | p NoT" heMeme:
W Calendar £ ol “httpr/fschonas. aicrofoft _com/winf/ 2806 xaml = Type Windaw
B o 4 xmlrrs s da"http: /) schemas micofsoft.confexpression/blend/ 2008
[ Checisior 5 xmlnsimc="http://schemas  opfnl formats  org/markup- compatibil || | | Amunge by Casegory = = 6
B combotex & walns: local="clr-nasespacy MatchGame™ b Brh . B OKHe C‘GOI{{.C.'/ _ Wo
ComemCantrol 7 "_:ZSHN-"I'“"I“" s P | SRR A g 0601‘1 -
8 Titles"Mainkindow” Heighta"s5e™ widthe"soa™s
: 3:.?:‘:. 9 B Grids Width 80 EX 6bl6oaﬂw\c ..........
da 1 Hesght 450 B e 20
B Docwet 1 <forids Herizomtatsigren.. (I % = [H] cW\@d VV\@KH(/M, .....
g DocumentViewes 12 Eiwindows e . (T 8 I-Lm .............. o
Elipe 12 ¥ B
@ b 1106+ D N feund bwl fki SC CRIF A e Gbla@./.\.eHh{,oz ........
£ Frame Ermer List 0| g 1 = o || | RN KOH
W ol e St - [@ 0o | [ oWaring: | © amessapes [Fr] bt + iohseme +0 N 3/\6_/\_4?.".{.".".‘@ .........
W Grasspamer g : p-
ach Feron L e Nt " pe'
E i *|Code | Desoription = b Line o CW\PQ,".( .. 9 ..........
A Label |
EE  Lithea b Agpearance

3. oKkHe EXY
S S 8 kode. .. 3Ha4ok B BUAOe
oamea. 9 3"“&}4'@'/'\& onoopa- KHOMKW nepe-
MOU NAHGAA Foen
Hg"a""c;auazHocw\MH@QE‘?"‘ KIIOYaeT PeXum
xaemed ou i aBTOMaTU4eCcKoro
UHGOPMAULT: v 3aKpBLITMS NaHenw.
Solution Explorer B IOns okHa Toolbox
coQE-o-58B “'E 3TOT peXUM BKIIO-
YeH.
Search Solution Explorer (Ctrl+) P~
fﬂ‘.‘/.‘.‘?!.g# U XAML 21 Solution 'MatchGame' (1 of 1 project)
Komopirs e KAML I 4
oy aféf 'é'c"‘s'a-‘?-e-”.‘f‘../.l.?ﬁ. e
m-p-é-e.l.(....?.../‘.?.".‘ﬁ.“..ﬁQ,@’Qeo ’ P & Dependencies
ok, oo 3 | P D) Apam
.............. Ooluty ct Assemblylnfo.cs
Meeme ¢ 3py0:EXPlorer 4 N MainWin);iow.xaml
..................... UMY a‘;- s
4@44.?‘..‘1‘/?!44.02;;?,.{[4;”9{?-!{ b c* MainWindowxaml.cs
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Yacmeo

?)aAaBaeMme
BOIlFOCbl

(]

B- Ecnu ko co3paetca aBTOMaTUYeCKU, He
cBOAUTCH nn u3yyeHue C# K u3yyeHuto dyHk-
unoHanbHoctu IDE?

O: Her. IDE npekpacHo reHepupyeT LWabnoHHbI
kof, Ho He Gonee Toro. OHa HEMOXO CrpaBnsieTcs
C TaKMMM 3aa4amu, kak BbIGOpP MCXOAHOrO COCTO-
AHWUS UMK aBTOMATNYeCKoe M3MEHEHWE CBOMCTB
anemeHToB B Ul, HO MOHATb, Kakyto paboTy JOMMKHa
BbINOSTHATL MPOrpamMma 1 kak 4OCTNYb NOCTaBMNEH-
HOW Lieni, MoxeTe Tonbko Bbl. M xota Visual Studio
IDE cuntaeTcs 04HOM U3 CaMblX COBEPLUEHHBIX
cpef pa3paboTku, OHa He BcecunbHa. VIMeHHO
Bbl, a He IDE nuweTte koA, HEMOCPEACTBEHHO
BbINOSHAKLLMIA pabOoTy NPUNOKEHNS.

.
* YTo Aenathb ¢ HeHYXHbIM KOAOM, aBTOMa-
TUYeckn co3gaHHbiM IDE?

O: Bbl MOXeTe U3MeHUTb UK yaanuTb ero.
IDE HacTpoeHa Tak, 4Tobbl reHepnpoBaTh KOA
Ha OCHOBaHWW Haubonee pacnpoCTPaHEHHOTO
CMONb30BaHNS dNeMeHTa, HO MHOTAa 3TO He TO,
yTo Bam TpebyeTtcs. Bee, uto IDE fenaeT 3aBac —
Kaxqay'o CTPOKY CreHepupoBaHHOIO KoAa, Kaxabli
no6aBneHHbIi hann, — MOXHO U3MEHNUTb BPY4HYHO
1nn yaobHbIMU CpeacTBamMu Nonb30BaTENbCKOro
nHTepdeica IDE.

. Moyemy BbI NPEANIOXMIIN MHE YCTaHOBUTb
Bepcutio Visual Studio Community Edition? Bbi
yBepeHbl, YTO AN NONHOLEHHOro UCNOoMb30-
BaHWA MaTepuana KHUrM MHe He NoHagoouTCA
ofHa u3 nnatHbix Bepcun Visual Studio?

¢ B KHUre HeT HKYero, YTo Henb3s Bbino Gbl
cienaTb B 6ecnnaTHoit Bepcun Visual Studio
(koTOpYID MOXHO 3arpy3nTb Ha caitte Microsoft).
Pasnuuna mexay Community Edition v gpyrumu
BEPCHAMM He MOMELLAKT BaM nucaTb kog Ha C#
11 CTPOUTB MONHOYHKLMOHAMBHbIE, 3aBEPLUEHHbIE
MPUIOXEHNS.

HayuHaeM npozpamMmupoeamsb Ha C#

He nponyckalime amu pasdensi.
ombBemel Ha cambie HacyuHbie Bonpocol, a makxe Bempeua -
Komopole BozHukarom y dpyaux dumamened.

v

romces Bonpocet,

B Hux Yacmo npubodamcs

Kemamu, Mrozue us amux BonpocoB dbiru 3adansl duma -
MeAIMU npPedbldyusux u3daHUli KHuzu!

* B KHure ynoMuHaeTcsi 0 kKomobuHauum C#
n XAML. Yro takoe XAML u kak ero KOM6UHU-
poBatb ¢ C#?

O: XAML (npousHocuTCs «39Mn») — 310 A3bIK
pa3MeTKM, No3BONAKLLIMIA CTPOUTL NONb30Ba-
Tenbckue nHTepdencel ans npunoxenun WPF.
XAML 6a3upyetcs Ha XML (Tak 4To ecnm Bam [o-
Boaunock umeTh feno ¢ HTML, Bam OyaeT npoye).
lMpumep Tera XAML, pucyioLLero cepblit 3nmvnc:

<Ellipse Fill="Gray"
Height="100" Width="75"/>

Ecnu Bbl BEpHETECH K CBOEMY NPOEKTY U BBEAETE
aToT Ter nocne <Grid> B koge XAML, B cepeaunHe
OKHa NMosiBATCSA Cepblit annunc. Ha To, 4to 310 Ter,
yKa3blBaeT CUMBON <, 33 KOTOPbIM CrieJyeT CoBO
(«Ellipse»). Bce BMecTe cocTaBnsieT oTKpbIiBato-
WM, unn HayanbHbIN, Ter. Ter Ellipse obnapaet
Tpemsi CBOMCTBAMM: OIHO 3aJa€T Cepblil LIBET 3a-
TIMBKM, @ 1B APY VX ONPELENSioT €r0 LUMPUHY U Bbl-
coTy. Ter 3aBepLUaeTCs CUMBONOM />, HO HEKOTOpbIE
Tern XAML moryT BknioyaTb B cebst apyrue Teru.
[laHHbIV TEr MOXXHO NPEBPATUTL B KOHTENHEPHbI,
3aMeHVB /> Ha >, nobaBwB apyrue Teru (KoTopble,
B CBOK 0Yepefb, MOryT COflepXaTb BHyTPEHHNE
TEM) M 3aBEPLUMB KOHCTPYKLMIO 3aKPbIBAOWMM,
U KOHEYHbIM, TEFOM: </Ellipses.

B kHure Bbl y3HaeTe, kak pabotaeT XAML, v ocsonTte
MHoro apyrux Teros XAML.

+ Moit 3KpaH oTnuyaeTcs ot Bawero! OgHKUX
OKOH BOOOLLe HeT, apyrue HaxoaaTcs B APYruX
mectax. Al caenan 4yto-To He Tak? Kak BepHyTb-
CA K MICXOAHOW HacTpomnke?

+ UT06bI BEpHYTLCSA K HACTPOIiKaM No ymor-
yaHuto, Bbibepute komaHoy Reset Window
Layout B menio Window — IDE BocctaHOBUT
CTaHAapTHY0 KOHUrypauuio okHa. 3atem npu
nomoLy komaHabl View » Other Windows MoxHO
OTKPbITb OkHa Toolbox v Error List, 4ytobbl Balle
okHo IDE He oTnmyanock 0T NpuBEAEHHOrO.

Visual Studio
reHepupyer Koj,
KOTOPbIii MOZKeT
CTaTh 3aT0TOBKOM
JIA TIOCTPOeHHs
BaIlero
NPUJI0:KEHHS.
Ho Tosbko BbI
oTBeyaete 3a
NPaBIJIbHOCTD
padoThI ATOI
NPOrpaMMBl.

Marerb uHcmpymernmo
3akpoibaemes no ymon -
HaHuto. Bocnonbsyiimeco
3HaYKkoM ¢ usodpasxe -
HUueM KaHuersapckoi
KHonku 6 npaBom Bepx -
HEM yery, umoder ong
ocmabanace Ha 9KpaHe.
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ucnonb3oeaHue xaml

Bbl Bﬂ,er!

B HayaAe Kaxdozo pas- % i

dera npoekma dydem
npubedera «<kapma>, o
KOWOpAas NOMOXKem AERIEIE
Bam npedcmabumo me- gt .
CMO MeKywezo 3Mmana HiiEa i

8 odweil kapmuHe.

KoHcreymPo —
BAHUE OKHA

Mocmpoenue okna ¢ ucnonbzoBanuem XAML
Hrak, cpena Visual Studio cozmama mpoext WPF. IIpumno Bpemsa nopa6orats ¢ XAML.

XAML (coxpamenne ot eXtensible Application Markup Language) — aYpe3BbIIaiiHO THOKIIA SI3BIK PA3METKH,
HCIOJIb3yeMblil padpadorunkamu C# 11t HOCTPOEHNUS [10JIb30BATEIbCKUX HHTEPdeiicoB. ITpu cozpanuu mpuio-
JKEHUI UCIOJIB3YIOTCA IBE PA3HOBUAHOCTH KoAa. CHavYaIa pa3paboTUnK CTPOUT I0Ib30BATEIbCKII HHTEpdeiic
(UI) ma 6a3e koga XAML, a 3arem no6asiasget ko C#, obecreunBalomIi HEITOCPEACTBEHHYIO PabOTy UTPHI.

Eciu BoI kOT2-11160 Micttonnb3oBanu HTML nnst coznanus Be6-cTpanut, HapepHaka XAML nmokaxeTcsa Bam

3HAKOMBIM. MaJIeHbKII MpUMep co3faHns OkHa B XAML:
Mo dodaBuau HY -

<Window x:Class="MyWPFApp.MainWindow" MEPAUUro 6 uacmu
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation" XAML, 8 komo -
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml" poix ompeae/\ﬂeW\Cﬂ
Title="This is a WPF window" Height="100" Width="400"> @ MEKCM.

<StackPanel HorizontalAlignment="Center" VerticalAlignment="Center">
<TextBlock FontSize="18px" Text="XAML helps you design great user interfaces."/> @
<Button Width="50" Margin="5,10" Content="I agree!"/> @
</StackPanel> Re— Hatidume coomBemcemByroujue
</Window> HOMepa Ha cAeOYrHOueM CHUMKE.

A Tenepb TOCMOTPHM, KaK BRIISIUT OKHO, Kora WPF orobpaxaer (pucyer) ero Ha akpane. OKHO COIEPKAT
[Ba BUJUMBIX dJIeMeHTa ynpasaeHus: sement TextBlock s BpiBosa Texcra u anement Button, Ha koropoM
[I0JIb30BATE/Ib MOXKET IieaKaTh. OHU PAa3MEINAIOTCSA HA HEBUAUMMOM 3jaeMeHTe StackPanel, koTopslit obecrre-
YUBAET UX OTOOpaKkeHUe MoBepXx Apyr apyra. IlocMorpure, Kak BHINISAAT 3JEMEHTBI Ha CJI€JYIOIEM CHUMKE
3KpaHa, 3aTeM BepHUTech K XAML 1 nafiznre Tern TextBlock u Button.

IAeMeHM
TextBlock nped-
HA3HAYEH OAS o

BviBoda OAOKA
MmeKema. \ o

(5]

Homepamu odosHaueHbl uacmu UL, coomBememByrougue
HyMepauuu 8 kode XAML.
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Ha4yuHaem rnpoz2paMmmMmuposams Ha C#

Nocmpoenue okua gas uzpoi

[t pabOTBI HPHIOKEHNUS TOHAZOOUTCA rpadudeckuii uHTePQEeTic; 00BEKTHI, 06eCIIeYnBaIONE PAOOTY UT'PEI;
1 UCTIOTHSAEMBIH (paiisr, KOTOPBIH MOKHO 6y/leT 3amyCcTUTh. Ha mepBeIil B3MIAA KAKETCS, YTO HAaM IPEACTOUT
rpaHANO3HAsA paboTa, HO K KOHITy 3TOI INIaBbI BCE OYJIET TOTOBO, A BBI IIOJIYYNUTE IIPEACTABICHNIE O TOM, KaK
ncronab3oBaTh Visual Studio m1s moctpoenns apdekTHbIx npuroxeHnii WPE

OKHO IpUIOKEHN, KOTOPOE MBI COOMPAEMCS IIOCTPOUTD, UMEET CIEAYIOUIYIO CTPYKTYPY:

[ Find all of the matching animals - (=] x

[} ' \
MakeT okHa I | ! :
npeacTaensieT co6oit | : Tb : ! @
CeTKy U3 YeTblpex | ' | !
CTONGLOB M NATN CTPOK. L B R

XXNBOTHOIoO
BbIBOAUTCSA
B anemeHTe TextBlock.

4
| | 1 1
| ! ] I
' ! @ 4 ! rKaxqq.oe u3oBpaxeHne
[} I |
i ! H
|

Taiimep BbIBOAUTCS B HUXKHEWN CTPOKE B 3nemMeHTe TextBlock,
pacnpocTpaHsoLWeMcsi Ha BCce YeTbipe cron6ua.

3nanne XAML — BakKHBIN HaBBIK JUIsi pa3paboTruuka C#.

BoamosxHO, BBI siymaere: «MunyTky! Kaura naszeisaercst “Head First. Maygaem C#”. 3auem
TPATUTDb CTOJILKO BpeMeHn Ha XAML?» i

[punoxerust WPF ucrionbayior XAML ju1st TOCTPOEHUS MOIb30BATENbCKOTO HHTEpdelica — Kak U Jpyrue
BBl TpoekToB C#, XAML MOXeT NCIOTb30BATHCSA HE TOJBKO B HACTOTBHBIX TPIIOXKEHUSX, TE K€ HABBIKM
MOTYT IPUMEHSATHCS JUISI TOCTPOCHUS MOOUIBHBIX TpunoxeHnit C# s Android niOS Ha 6a3e TEXHOJIOTUN
Xamarin Forms, ncronsaymomeit pasHoBuaHocTbs XAML (¢ HeMH020 OTIMYAIOMIIMCST HAGOPOM 3JICMEHTOB).
i IMEHHO 1105TOMY MOCTPOEHHE HOIb30BATEILCKIX nHTepdeiicoB Ha Gasze XAML ABIsSEeTCS BaKHBIM HaBbI-
i KOM AU K&XXI0ro paspaborunka C#, 1 B 9TOI KHHTE BbI elie MHOroe y3uaere o XAML. MbI mokakeM, Kak
! crpouts kot XAML mrar 3a mrarom — cpesctsa konctpykropa XAML g Visual Studio 2019 nossosstior mo-
CTPOUTH MOJTB30BATEIBLCKUI NHTEP(dEIic B BU3yaIbHOM peXnMe, 6€3 BBOJA 3HAYUTEILHOTO 00beMa KoJia.
Iosmopum 048 noanott scnocmu: :

i XAML — xop, onpe/e /IOl II0Ib30BaTeIbCKui HHTEepdetic. C# — Koa, onpeae Aol IoBeJeHne.
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HayuHaeM npoexkmupoesams Ul

Onpegenenue pasmepa okna u mekema 3a2onobka B cBoiicmBax XAML

HauneM ¢ mocTpoeHns noab30BaTeabCKOro MHTepdetica i urpel ¢ nogdopom nap. Ilepsoe, 9To HEOO6XO MO
C/leTaTh, — YMEHBIIUTD ITUPUHY OKHA M U3MEHUTD €T0 3aT0JI0BOK. 340/JHO BBl TO3HAKOMUTECH C KOHCTPYKTOPOM

XAML Visual Studio — MOITHBIM HHCTPYMEHTOM I TOCTPOEHUA 3 (PEKTHBIX OIb30BATEILCKUX NHTEP]eiicoB
BaIINX IPUIOKEHUIA.

o BblgenuTte rmaBHOe OKHO.
CrenaiiTe 1BOMHOI merdok Ha ¢atiie MainWindow.xaml ma manesnu Solution Explorer.

ABoliroli wierdok Ha dadire naHesu
Solution Explorer omkpoiBaem amom
gaiir 8 coombememByrougem pedakmope.
dDazXAbrgc Kodom 66’# U pacuuperuem .cs
omkpeibaromes 6 pedakmope koda. daiine

& ——— XAML ¢ pacwuperuem .xmf/\( omkpoiBa -
romes 8 koHempykimope XAML.

Visual Studio nemeanenno orkpoiBaeT ¢aiir B KoHCTPykTOope XAML.

w MatchGame - 0 X%

) B KOHCMPYK =

»

e e e e : mope 6060~
UenoAabsylime packpbibarouuica cnucok || dumes nped-
Bolgopa Macuimada OAS 1020, Mo BapumeAbHoe
dbl |ozpaHudumbCs HedoAblolt Yacmbro UB0OPAKERUE
oKHa uru npocmompem | Bee 8 uerom. pedakmupy-

</ : ' eM020 OKHa.

Arodble U3MeHe -
Hud, komopvbie

il
e

@ Imu Yembipe KHONKU KpedHAZHAYEHb! dAS BKAKO—

YeHUs AUHUU cem KU, 6KAFO‘46HM£ exXumMa npu- Bol Brocume,
Ba3ku (8 kKomopom aremermor abmomanuvecku 0MpaXKArOMEA
GOIpPabRUOAFOPACH 10 2paruyam dpye dpyea), 8 BoiBodumom
\ ; / NepekAroUeHus PoHa u BkArOUeHUS mpugnxu Huxe Kooe
\ | / K AUHUAM cemKu. | | . ] XAML.
- B b =
449, - |fxazfoe| @ [4=DA] 4 B | 3
G Design 14 TRAML 4 : DE® Takxe MOX -
Gt o -] [EGnd 5 Ho BHocume
1 BE<Window x:Class-"MatchGame.MainWindow" +i UBMeHeHUS
2 | xmlns-"http://schemas.microsoft. com/winfx/2086/xaml /presentation™ A 6
3 ¥mlns:x="http://schemas.microsott.com/wintx/2006/xaml” Koa XAML
4 ! smlns:d="http://schemas.microsoft.com/expression/blend/2ee8"” u HeMeaAeH—
5 xmlns:me="http:/fschemas.openxmlformats.org/markup-compatibility/2e06™ I Ho 5uaewu9
[} xmlns:local="clr-namespace:MatchGame" = pe3 Abm
7 mc:Tgnorahle="d" = 6 6 Y VaVVlbl
g | ritle-"MainWindow” Height-"4s0" width-"see"> ePXHEM 00-
9 B <Grid> Aacmu nped-
0 | = Bapumenorozo
11 </Grid>» npoem
12 </Window> -~ p OW‘PQ-
110% < @ Noissues found 41 ] P Lm0 Gl SPC CRLF
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HayuHaeM npozpamMmupoeamsb Ha C#

N3meHeHMe paamepoB OKHa.
ITepemectuTe MbIb B pesakTop XAML 1 mesIkHUTE B JII060I TOUKE B IIPEieIaX IEPBBIX BOCBMU CTPOK

koga XAML. Kak TOIbKO BBI 3TO c/ies1aeTe, Ha naHeu Properties 10/5KeH IOSBUTHCS IIEPEYEHb CBOMCTB.

Pacxkpoiire pazjen Layout n mamenure mmpuny (Width) Ha 400. OxHO Ha TaHEIN KOHCTPYKTOPA JOJDKHO
aBTOMaTHuecku ymeHbmuThes. [Ipucmorpurecs k kogy XAML — cBoticrso Width Teneps pasno 400.

EcAu U3MeHumo
WUPUHY ¢ 800 Hq
400 8 pedakmo -
pe XAML, okho
cBoticm8 dydem
aBmomamuveciy

N— 00HOoBAeHoO.

4 Layout /
ﬁth hoo 7
e| | Y AN !

Gets or sets the width of the element.

O O m =

Min

System.Double Width
Minkrergrre -

MN3meHeHUe TeKcTa 3aronoBKa OKHa.
Haiigure B konne Tera Window ciieyronyio cTpoky koja XAML:

Title="MainWindow" Height="450" Width="400">
U 3aMeHuTe TeKCT 3aroyiosBka Ha Find all of the matching animals:
Title="Find all of the matching animals" Height="450" Width="400">

H3menenus orpaxalorcs B pasgesne Common OKHA CBOMCTB, — U UTO €llle BAKHeE,
B IIOJIOCE 3arOJI0BKA OKHA TE€NEPb BBIBOAUTCS HOBBIH TEKCT.

Rorjia Bbi nu3mensere csoiiera B Terax XAML,

H3MEHEHHA ABTOMATHYECKN 0TPaiKaloTes
B OKHe cBoiieTB. lorjia Bbl Henom3yere 0KHO
CBOICTB /1711 MOJU(UKAINHN T10Ib30BATEIBCKOIO
unrepdeiica, IDE oononsier ko XAML.

>
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HayuHaem rpoexkmupoeams Ul

DobaBaenue cmpok u cmonbuob 6 cemky XAML

MoskeT IOKa3aThCsd, YTO IABHOE OKHO OCTAETCS IIYCTBHIM, HO IIPUCMOTPUTECH IIOBHUMATEIbHEE K HIDKHEN
gactu XAML. Bugure crpoky <Grid>, 3a koTopoil cieayer erne ogHa ctpoka </Grid>? Ha camom jese oxHO
COJIEPKUT CETKY, HO B HEil [I0OKa HEeT HU CTPOK, HU cTOIOOB. JlaBaiiTe 106aBUM CTPOKY.

ITepemecTHTE YKA3aTE/Ib MBIIIX B JIEBYIO YACTh OKHA B KOH- (| NMonb3oBaTenLCknit MHTEpMeNc npunoxeHns WPF |
crpykrope. Korja najx ykasaresieM MOSABUTCS 3HAK «+», CTPOUTCA M3 MIEMEHTOB YNpPaBMeHus: KHOMOK,
IMEJTKHUTE KHOIKOH MBIIIHN, YTOOBI JOOABUTDH CTPOKY. Haanucen, hnaxkos U T. A. CeTka ABNseTcs
KOHTEMHEPOM — 0CO60M Ppa3HOBUAHOCTbLIO
e anemeHTa, KOTOpas MOXeT coaepXaTb gpyrue
___Find all.of the matching animals . anemeHTbI. OHa Ucnonb3yeT CTPOKM M cTONGUbI
ONA onpeneneHnsl MakeTa.

—

Be1 yBuauTe Uncio, 3a KOTOPBIM CIEAYET 3BE3I0UKA, U B OKHE MOSABJISETCS TOPH- Takue 361953‘(‘4 npeoy -
n m -
30HTAJIbHAS JUHUA. BBI TOJBKO UTO JOOGABIIIN HOBYIO CTPOKY B ceTKy! /lo6aBumM pexoarom Bac o Bax

HbIX, HO Yacmo He -
Jpyrue CTPOKH U CTOJIOIIBI: 0ueBudrbix Momermax,

Komopoble Mozym clumep
Bac ¢ moaky uru cHu -

* Hasejaure ykazaTesb MBI HA BEPXHIOIO YACTh OKHA U IEJIKHUTE, YTOObI J10- 3ume memn odyyeHus.
6aBUTDH YeTbIpe cToaOnA. OKHO JODKHO BBINISAETD TAK, KAK IIOKA3AHO HIDKE
(y Bac unca 6yAyT APYTUMHU — 3TO HOPMAJIbHO).

* HOBTOpI/ITC OIIePanuIo Cie 4Y€ThIpe pasa, 4TOOBI CETKA CoZiepiKaIa IIATb CTPOK.

* Bepuurecs k kogy XAML. Tenreps on cogep:xuT Habop Teros ColumnDe- :
finition u RowDefinition, cooTBeTcTByIOMMNX HOGABICHHBIM CTPOKAM B}jAbme

U CTOJIOIAM. : OCmo]DOXHbI!
N J 4 . : B saweii IDE yTo-T0 MoO-
i . .Fiu10'5-i‘ﬂ1=nakJ1iuL105'-mL: v (o) w1 92'_'15_ XeT BbIrMAOeTb UHaye.
‘}-\ i Bce cHUMKu 3KkpaHa 6biu
G f . cOenaHbi 8 Visual Studio
\ : Community 2019 dns
Gl WupuHer cm DAO - : Windows. lNonb3ogame-
I uoB & Boicompi ¢ Ju u3daHus Professional
g cmppk 8 KOé—( - _\gg C) i unu Enterprise mogym
— 4 CMPHIRIR : 3amemumsb psi0 8mopo-
| coomBemcemby + : )
J  rom|cBolicmbam : cmeneHHbIx omudud.
I y : .
| 6 onpedenen ”‘5 \ @ . He 6ecriokolimecs, pabo-
= CW\JOK e ' mamb ece 6ydem mMo4HO
] uob B XAML. — : %
i | . : mak xe.
! 5 | .
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BuipaBruBanue pasmepoB cmpok u cmonbuoB

HayuHaeM npozpamMmupoeamsb Ha C#

K.0z0a amom kBadpamuk

3HAYALM,
JKuBOTHBIE, KOTOPBIX UTPOK JODKEH PACTIPEAEATD 110 TIapaM, JOJUKHBI Ha-  3ANOAHEH, 30 0

XOAUTHCA Ha PABHBIX PACCTOSAHUAX. Ka;moe JKMBOTHOE€ HAXO/JUTCA B sSTYerKe
CETKH, 4 CETKA ABTOMATHYC€CKHU ITOACTPANBACTCS 1101 pa3ME€Pbl OKHaA, ITIO9TOMY

amo cBoticmBo He ume=
e 3HAUEHUS N0 YMOA=
yaruro. LLheAakHume HA

BCE CTPOKH U CTOJIOLBI JO/KHBI UMETh OJUHaKOBble pasmepnl. K cuacToio, kBadpamuke U 6(915epuw\@

XAML 1o3BOJISIET JIETKO U3MEHATH pa3Mephl CTPOK U cTo610B. IlenkauTe 8 omkpbibuemcs MiHFbOI
R ym

Ha nepBoM Tere RowDefinition B pemakTope XAML, 4TOOBI BBIBECTH €TO KOMAHOY Reset,

cBOMCTBa B OKHe Properties:

LLLeakHume

HA IMOM  ~—> L?

meKcme.

4 |ayout
Height

Ilepeiiaure B OKHO CBOMCTB U IMIEJIKHUTE HA KBaJApPaTUKE CIIpaBa
ot cBoticTea Height, mocie gero Bp16epuTe B OTKPBIBIIEMCSI MEHIO
koMaHay Reset. MunyTKy, uTo mponcxoanut? Kak TOJBKO BBEI 3TO
JieaeTe, CTPOKa McYe3aeT U3 KOHCTPYKTopa. Bripodem, Ha camoMm
Jieie OHA HEe COBCEM MCUYEe3aeT — OHA MPOCTO CTAHOBUTCS OYEHb y3-
xoii. Copockre cBoiicTBo Height mis Bcex cTpok. 3aTem copockTe
csorictBo Width ju1s Bcex cton6nos. ITociie 3Toro ceTka JomKHA CO-
CTOATDHb U3 qupreX CTOJI6I_[OB OI[PIHaKOBOfI I_III/IpI/IHI)I N IIdaTm CTpOK

OJIMHAKOBO! BBbICOTBI.

BoT 4uTO Bbl 4OMKHbI BUOETbL B KOHCTPYKTOpe:

\

BepHymb emy 3HAYEHUE
nO YMOAUAHUFO:

71 | Star (. ")

Monpodyiime npouum
L amb kod XAML.
Ecau paree 6o rukozda re padomany

¢ HTML uau XML, on MOXem noka -

3AMOCA MeUaHUHOU <yzoBbix CKOOOK>

2bl/;(<sogbrx depm. Yem BHumamenoree
Yydeme k Hemy npucmampubame -

cd, meM doree ocpme
ICACHHBIM OH
dydem Kkazamopes, bam

A BOT 4YTO Bbl A0JMKHbI BUAETb

B peaaktope XAML mexay
oTkpbiBarowmum Terom <Window...>
1 3aKpbiBalowWmum Terom </Window>:

<Grid>
<Grid.ColumnDefinitions>
<ColumnDefinition/>
<ColumnDefinition/>
<ColumnDefinition/>
<ColumnDefinition/>

</Grid.ColumnDefinitions>

<Grid.RowDefinitions>
<RowDefinition/>
<RowDefinition/>
<RowDefinition/>
<RowDefinition/>
<RowDefinition/>

</Grid.RowDefinitions>

</Grid> /I\

Kod XAML 0As co3darus cemku u3 ve -
moipex cmonduo8 o0durakoBoli wupuHol
U namu cmpok oduHakoBoii Beicomel.
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ynpaesieHue Makeimom

Pasmewenue anemenmoB TextBlock B cemke

WPF ucnonnsyer anementsl TextBlock ji1st BbIBO/Ia TEKCTA; MBI BOCIIOIB3YEMCS
VMU JUIST BBIBOJIA N300 PaskeHNI JKUBOTHBIX. /|06aBIM TaKOI 37IEMEHT B OKHO.

Pacxpoiire pasgenr Common WPF Controls Ha maneam HHCTPYMEHTOB \
u neperamure 3nemedT TextBlock B stueliky, HaX0AAIIYIOCS BO BTOPOM
cTosione u BTopoii crpoke. IDE no6asaser ter TextBlock mexmy magann-
HBIM U KOHEUYHBLIM TeroM Grid:

<TextBlock Text="TextBlock"
HorizontalAlignment="Left" VerticalAlignment="Center"
Margin="560,0,0,0" TextWrapping="Wrap" />

Kon XAML jsa aToro anemenTa TextBlock comepuT nsaTh CBOMCTB:

* Text coobmaet TextBlock, Kakoil TEKCT JOJKEH BLIBOJUTLCS B OKHE.

* HorizontalAlignment BbiGupaeT pexxuM rOpHU30OHTAIBHOTO BBIPAB-
HUBAHU# TEKCTA 10 JIEBOMY KPaIO, 110 IIPABOMY KPAIO /I IO LIEHTPY.

* VerticalAlignment BeiGupaeT peskUM BEPTUKATHHOTO BHIPABHU-
BaHUA TEKCTA I10 BEPXHEMY KPalo, 110 HIDKHEMY Kpalo WIU 110 IEHTPY.

*  Marginsamaer cMeleHne oT Kpaes KOHTEHHepa (BepX, HU3, CTOPOHBI). \

*  TextWrapping ykasbiBaert, HyXHO Jiu JOGABIATH PA3PBIBBI CTPOK JIisi iepenoca  K-020a 8ot nepema-
TEKCTa ckuBaeme aremeHm

€ NAHEAU UHCWMPY -
¥ Bac cBOMiCTBa MOTYT CJIEIOBATh B IPYTOM OPAJAKE, a CBOKCTBO Margin MoxkeT cojep- M(’JHW\0636 (? ”g“ -
JKaTh IPyTUe YMCIa, HOTOMY YTO OHU 3aBUCAT OT TOTO, B KAKOE MECTO s4eiiku BbI nepe-  <Y- IDE 000abA4 -

i " em 6 XAML mee
TN 37IeMEHT. Bee aTi cBOICTBA MOKHO M3MEHUTD TN COPOCUTD B OKHE cBOHCTB IDE. TextBlock u 3adaem

HOMep CMPOKU,
cmonduya u Beaudu -
Hy omcmynob.

M306paxkeHns ;KNBOTHBIX JOKHBI OBITD TOCTATOYHO KPYITHBIMU, TO3TOMY PacCKpoiTe
pasaen Text B oxne cBoiicTs 1 BeIOepuTe pasmep mpudTa 36 px. 3atrem
nepeiiguTe B pazges Common u 3agaiiTe cBOHCTBY Text 3HAUECHME ?, YTOODI B 3IEMEHTE
BBIBOJIMJICST BOITPOCUTEIBHBIN 3HAK.

HorizontalAlignm... | |= == u

= = eAKHUuMme Ha amom KBadpa -
VerticalAlignment | 1 TR L] L 'y

Lo muke u Boidepume komardy

Margin o [0 Reset, 4modbl copocumo noas.
&
t 0 +0

CBoiicmBo Text (us pasdera Common)
3adaem mekem areMerma TextBlock.

IlenxauTe Ha IIOJIE MOMCKA B BEPXHEN YaCTU OKHA CBOMCTB. BBe-
JIITE CJIOBO Wrap, 9TOOBI HAHTH CBOMCTBA C COOTBETCTBYIOIMU

O

nMeHamu. 3HadueHue cBoiictea TextWrapping MoskHO cOpOCUTD RaiWiapnig NoWrap

IIPY IIOMOIY KBaJAPaTUKA B IIPABOU YaCTH OKHA.
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Yacmeo

?)aAaBaeMble
BOIl]DOCbl

L]

« Koraa s copocun 3HaueHUs BbICOTbI NEPBbIX YEThIPEX CTPOK, OHW UCYUE3NH,
a NoToM BepHYNUCb, korga i copocun BbICOTy nocnegHei ctpoku. Moyemy
3T0 npomsowsno?

HayuHaeM npozpamMmupoeamsb Ha C#

BbrxoamT, ecnn g xouy, 4TObbI
0AVH cTonbel 6611 BABOE WUpe
APYrUX, 8 NPOCTO HA3HAYAHO emy

WWpUHY 2%, a ceTKa cAenaet Bce
+ Bam kaxeTcs, 4To CTPOKM MCYE3aloT, MOTOMY YTO MO yMon4aHuto ceTku WPF ocTarnbHoe.
CMOMb3yI0T NPOMOPLMOHanbHbIEe pa3mMepbI CTPOK v cTonbuyos. Ecnu BhicoTa no-
cnepaHen cTpoku Gbina paBHa 74, TO NpW Ha3HaYeHUN NEPBLIM YeTbIpeM CTpOKam
BbICOTbI MO yMOn4aHmio 1* pasmepbl CTPOKM M3MEHUANCHL Takum 06pa3om, 4To
nepBble YeTbipe cTpoku 3aHumaloT 1/78 (unm 1.3%) BbICOTbI CTPOKM, @ NOCNeAHss
cTpoka 3aHumaet 74/78 (unn 94.8%) BbICOTbI, Tak YTO NepBbIE CTPOKW KaxyTcs
COBCeM MarneHbkumu. Kak Tonbko Bbl BO3BpaLLaeTe NocheaHel CTPoke BbICOTY MO
ymonyaHuio 1*, paamepbl CETKI aBTOMATUYECKN N3MEHSKOTCA TaK, 4Tobbl kaxaas
cTpoka 3aHumana 20% BbICOTbI.

L[]
» Korga s HasHayaw okHy wupuny 400, B KaKux eAUHMLIAX 3aAaeTcs 3TO
3HayeHue? 400 — 3To MHoro unu mano?

+ BWPF ucnonb3ytoTcsi annapaTHo-He3aBMCUMbIE MUKCESbI, KOTOPbIE BCErfia 3a-
HmatoT 1/96 arorima. 310 03Ha4aeT, 4To 96 MMKCenoB BCErAa COOTBETCTBYIOT 1 Atoiimy
Ha akpaHe 6e3 MacluTabupoBaHusi. Ho ecniv Bbl BO3bMETE NUHENKY W N3MEPUTE OKHO,
MOXeT OKa3aTbCsl, YTO €ro LUMpUHA HeMHoro otnmnyaetcs ot 400 nukcenos (okomno
4.16 proima.) Jeno B Tom, 4yto B Windows mcnonbayetcs nonesHas yHKLUMOHamb-
HOCTb W3MeHeHns mactaba akpaHa, YTobbl MPUNOKEHNS HE Ka3annehb CIIMLIKOM
MasneHbkUMK, eCi BMECTO MOHWUTOPA UCMONb3YeTCs TENeBN3op, Ha KOTOPbIiA Bbl
CMOTpUTE 13 APYroro yria koMHaThl. bnarogaps annapaTHo-He3aBUCUMbIM NKCENnam
npunoxerust WPF xopoLuo cMoTpsiTcs npu ntobom macLutabe.

Takue yVé}OaXHeHMﬂ ewe He pas Bempe -
mames 6am 6 kuuze. Ony £+om Bam

03MOXHOCIMb nompeHupobamoes 6
;&:}V;{cawu Koda. U nomrume: Bor Beezda
gme 3azadHymo 8 pewerue!

7 NpaXkHeHne

CeTka cogepxunt oauH anemeHT TextBlock — Hennoxoe Havano! Ho anst BbiIBOAA BCEX KMBOTHbIX
noHapobstcs 16 anemeHTo TextBlock. A Bbl cMOXeTe NpeanonoxuTb, kak 4o6asuTb kog XAML ans
BKIKOYEHNS NOEHTUYHBIX aneMeHToB TextBlock Bo Bce A4€MKN NepBbIX YETbIPEX CTPOK CETKN?

[ns Hayana npocMoTpuTe TONbKO 4TO co3aaHHbIn Ter XAML. OH fomkeH BbIrnsgeTb NPUMEPHO Tak (CBOACTBA MOTYT
cnenoBartb B ApYrom Nopsiake, U Mbl 406aBunmM paspbis CTPOKM, YT0ObI kKog XAML nydiwe yutancs):

<TextBlock Text="?" Grid.Column="1" Grid.Row="1" FontSize="36"
HorizontalAlignment="Center" VerticalAlignment="Center"/>

Bawa 3agaya — npopy6nupoBatb anemeHT TextBlock, uTobbl Bce 16 BEPXHMX A4eeK CETKM cogepkani oanHaKkoBble
3NeMeHTbI. Ymobbi 8bINOIHUMB 3MO ynpaxHeHue, Heobxodumo dobasums 6 npunoxeHue euwje 15 anemeHmos TextBlock.
Heckonbko 06CTOATENLCTB, O KOTOPbIX CHeAyeT MOMHNTL:

* Hymepauus ctpok n ctonbuos HaynHaeTcs ¢ 0 — 3HaueHns No ymonyaHuio. Takum obpasom, ecnm onycTuTb CBOM-
ctBo Grid.Row unun Grid.Column, anemenT TextBlock Byget oTobpaxatbCsi B NEBO S4elke CTPOKN MNN BEPXHEN
Aueike ctonbua.

+ Bbl MOXeTe 0TpegakTMpoBaTh NONb30BATENLCKNIA UHTEPMENC B KOHCTPYKTOPE WUIN KE CKONUPOBaTb U BCTaBUTb KOO
XAML. Onpobyitte 06a BapnaHTa — NOCMOTPUTE, KAKOI U3 HUX NoKaxeTcs Bam 6onee yaobHbIM!
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OKHO c030aHO, Mopa 3aHAMbLCS MPO2PaMMUPO8aHUEM

_—
npax

HeHne

Hwxe npueeneH kog XAML ans 16 anemeHToB TextBlock ¢ M300bpaxeHMeM XUBOTHbIX — BCE OHW MOJHO-
CTb0 UAEHTWUYHbI, ecnn He cuuTtath cBoicTB Grid.Row 1 Grid.Column, koTopble pa3meLlyatoT no 0gHOMY
?elﬂeHVIQ anemeHTy TextBlock B kaxpon u3 16 aueek cetku. (Ter Window octaetcs Tem xe, NO3TOMY Mbl €ro He

<TextBlock Text="?"
<TextBlock Text="?"
<TextBlock Text="?"
<TextBlock Text="?"

<TextBlock Text="?"
<TextBlock Text="?"

<TextBlock Text="?"

<TextBlock Text="?"

<TextBlock Text="?"
<TextBlock Text="?"

<TextBlock Text="?"

<TextBlock Text="?"
<TextBlock Text="?"
<TextBlock Text="?"

</Grid>

FontSize="36" HorizontalAlignment="Center"
FontSize="36" HorizontalAlignment="Center"
FontSize="36" HorizontalAlignment="Center"
FontSize="36" HorizontalAlignment="Center"

FontSize="36" HorizontalAlignment="Center"
FontSize="36" Grid.Row="1" Grid.Column="1"
HorizontalAlignment="Center" VerticalAlignment="Center"/>
FontSize="36" Grid.Row="1" Grid.Column="2"
HorizontalAlignment="Center" VerticalAlignment="Center"/>
FontSize="36" Grid.Row="1" Grid.Column="3"
HorizontalAlignment="Center" VerticalAlignment="Center"/>

HorizontalAlignment="Center" VerticalAlignment="Center"/>
FontSize="36" Grid.Row="3" Grid.Column="2"
HorizontalAlignment="Center" VerticalAlignment="Center"/>
FontSize="36" Grid.Row="3" Grid.Column="3"
HorizontalAlignment="Center" VerticalAlignment="Center"/>

NPWBOAMM.) CMOA=  CMOA- CWMOA-  cpon-
dey, © dey 1 dey 2 ey 3
<Grid> o Tak okHo BbizAsgdum B koH- R T e e e | R
<Gr‘1d.ColumnD(‘e-F:.Ln%t10ns> cmpykmope Visual Studio | _ i o
<C°;“m"9ei}"}t}°"/> nocae dodabBreHus Beex 7 47 ? ? ? £
<ColumnDefinition/> areMeHmoB TextBlock. | S
<ColumnDefinition/> " 1!
<ColumnDefinition/> 2 P 2 ? 5 SL:
</Grid.ColumnDefinitions> | i $%
. . A mak Bolzagdam Sa
<Grid.Rowbefinitions> onpedereHus CMmpoK ® 7 ? ? ?2 @ s
<RowDefinition/> ol - S ¥
o u cmoAdyoB nocae Bol i
<RowDefinition/> 8 BaHus pasme 08 I
<RowDefinition/> padHu p poe. ) 2 2 2 0
s osas I H £S
<RowDefinition/> : S
<RowDefinition/> l
</Grid.RowDefinitions> i %:
| N,
| Q

VerticalAlignment="Center"/>

VerticalAlignment="Center" Grid.Column="1"/>
VerticalAlignment="Center" Grid.Column="2"/>
VerticalAlignment="Center" Grid.Column="3"/>

VerticalAlignment="Center" Grid.Row="1"/>

Y amux vYemoipex 3
. AEMeHIMOoB
cBoiicmBo Gri TextBlock

d.Row pabio 1, nosmo -
MY OHU Haxodamcs Bo Bmopoi cmpoke

c6 ]
paegpe);yo()v-vmak Kak Homep nepboii cmporu

<TextBlock Text="?" FontSize="36" Grid.Row="2" HorizontalAlignment="Center" VerticalAlignment="Center"/>
FontSize="36" Grid.Row="2" Grid.Column="1"
HorizontalAlignment="Center" VerticalAlignment="Center"/>
FontSize="36" Grid.Row="2" Grid.Column="2"
HorizontalAlignment="Center" VerticalAlignment="Center"/>
FontSize="36" Grid.Row="2" Grid.Column="3"
HorizontalAlignment="Center" VerticalAlignment="Center"/>

ecau Bol BrarouuAu cBoticmBa

Grid.Column co 3HaYEHUEM 0.
y umo O A6As-

HopMaAbHO,
Grid.Row uAu
3Deck OHU He YKA3aHbI, NOWOM
ees 3HAUEHUEM NO YMOAUAHUID:

<TextBlock Text="?" FontSize="36" Grid.Row="3" HorizontalAlignment="Center" VerticalAlignment="Center"/>
FontSize="36" Grid.Row="3" Grid.Column="1"

Bpoae 661 MHOrO KOoAa, HO Ha CaMoOM
Aerne 3To oAHa U Ta Xe CTPokKa,
noBTopeHHas 16 pa3 c HeGonNbLWUMU
Bapuaunamu. Kaxpasa ctpoka,
HaumHawwasca ¢ <TextBlock, coaepxurt
OOMHAKOBbLIN HAGOP M3 YeTbIpeX CBOUCTB
(Text, FontSize, HorizontalAlignment
u VerticalAlignment). Pasnuyatorcsa
Tonbko cBomcTBa Grid.Row u Grid.
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HayuHaeM npozpamMmupoeamsb Ha C#

Bbl BAGCb!

<

I = )

YRR
ﬂw@ﬂllr
Boww
299w

HATHMcAHUE
KoAA C#

Tenepb mokno nepexogumb k nanucanuto koga uzpoi

KoHcTpynpoBaHne ImiaBHOro OKHa 3aBEPIICHO — XOTS 6bI HACTOJIBKO, YTOOBI MOIVIA 32pabOTaTh
cienyiomas JyacThb urpel. Terreps go6asum kog C#.

Solution Explorer * [ X PaHee MbI pegakTupoBanu kog XAML
e = B channe MainWindow.xaml. B Hem

@oi- ©0-5 @ J"E pa3MeLLaloTCcs BCE 3M1eMEeHThI CTPYK-
Search Solution Explorer (Ctrl+;) R~ TYpbl OKHa — 3TOT KOA onpeAaenseTr

BHELHUI BMA U MaKeT OKHa.
2] Solution 'MatchGame' (1 of 1 project)

4 MatchGame
P &' Dependencies
P ) Appxaml
c* Assemblylnfo.cs
4 [ MainWindow.xaml

Tenepb Mbl HauHem paboTaTb Hag kogom C#
n3 dpanna MainWindow.xaml.cs. OH Ha3biBaeT-
CS KOOOM NPOrpaMMHOW YacTu OKHa, NOTOMY
YTO OH 0O6bLeaAuHsieTcsl ¢ pa3meTkon B danne
@ MainWindow.xaml.cs XAML. MMeHHO NoaToMy Koa XpaHuTcs B dai-
Fle C TaKUM Xe UMeHeM, HO C AOMNONHUTENbHbIM
pacwupeHuem «.cs». Mbl go6aBum B 3TOT
c¢hann kop C#, koTopbIl onpeaensieT noseae-
HUe Urpbl, BKIOYasi koa Aob6aBneHus amoasu
B CEeTKY, kof, 06paboTKM LWEeNYKOB MbILLbIO
1 ob6ecnevyeHusi paboTbl TaMmepa.

Korga Bbl BBoguTe kog C#, oH fomKeH ObiTb 2aGCONOTHO NPaBUSIbHbIM.

53 Anme | Hexkomopsbie cyumarom, 4mo Hacmoswum pas3pabomyukoM CMaHOBSIMCS MOJIbKO

ocmopPoXXHpi  10C71€ MO20, KaK nepebie rposedym HEeCKOJIbKO 4Yaco8 8 roucKax HernpasgusibHO r10-

cmaserneHHol moyku. Peaucmp cumeornos saxeH: SetUpGame u setUpGame — pas-

Hble uMmeHa. JluwHue 3anamele, Kpyarbie CKOOKU, MOoYKU ¢ 3ansmol u m. 0. Mogym Hapywums pabo-

mocrnocobHocmb gauwe2o Koda, Urnu, 4mo ewe xyxe, UsMeHUMb eaw KOO mak, 4Ymo oH 6ydem ycrnewHo

cmpoumbcs, HO pabomamb COBEPWEHHO HE MakK, Kak npednonazanocb. OyHkyus IDE IntelliSense no-
moeaem usbexamb no00bHbIX MpobreM... HO U OHa He cMoxem cOenamp 8ce 3a 8ac.
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dobaesieHue Memoda A5 N0020MO8KU Uzpbli

C I’e?eru]oyﬁme

lenepupoBanue memoga gast nacmpoitku u2pbi o

Urax, monb3oBatenbckuit ”HTEPQPENC TOTOB, TEMEPD MOKHO | I Soiution MatchGame' (1 of 1 project)
IePexXoUTh K HAIIMCAHUIO KOJia caMOU urpol. it 3TOTO Mbl | 4 [c] MatchGame

creHepupyeM MeToJ, (CXOTHBIA C MeTooM Main, IpUBEACHHBIM b Dependencies
B I Appxaml

c* Assemblylnfo.cs
4 I MainWindow.xaml

o OTkpouTe cpan MainWindow.xaml.cs B pegaktope. o
P @ MainWindow.xaml.cs

[MleskHUTE HA KHOIKE C TPEyroJbHUKOM P B ¢aiire
MainWindow.xaml nHa nanesu Solution Explorer, a 3aTem
caenaiiTe ABOMHON menrdok Ha ¢aiiie MainWindow.xaml.
Cs, 9TOOBI OTKPHITH €ro B pepakTope koja IDE. Herpynno
3aMEeTUTD, UTO B (pailyie y:ke npucyrcTByeT Ko, Visual Studio y » »
. cnonb3yiTe BKNaaKu B BEPXHeW YacTu
IIOMOJKET JJOOABUTD B HETO HOBBII METOI. OKHa ANs NepeKNioYeHMs MeXay peaakTo-
Ecau 8ol ewe He Ha 100% noHumaeme, 4mo pom C# un koHcTpykTopom XAML.

[ makoe Memod, amo BnoAHe HOpMAABHO. \
e CreHepupyuTe metog c umeHem SetUpGame. i
MainWindow.xaml MainWindow.xamles + X

Haiigure B OTKPBIBIIEMCS KOJIE CAETYIONTNIA arMeHT:
A p A AYIOT (pp [€#] MatchGame -

paHee) 1 J06ABUM B HETO KOJI.

public MainWindow();

{
}

IMMenxuuTe nocie crpoxku InitializeComponent() ;, 4TOGBI yCTAHOBUTH KyPCOP HEIIOCPEACTBEHHO 32
cumBoJIoM ;. Hasxkmure Enter aBaxbl, a 3atreMm BBeguTe SetUpGame() ;.

InitializeComponent();

Kax TosbKO BBI BBEIeTE CUMBOI ;, 1oJ SetUpGame nosBiseTca kpacHad BoaHucTas suHus. [lenxkaure
Ha cioBe SetUpGame — B JIeBOI 4acTH OKHA MOSIBJIsAETCS M300paskeHue tamnodku. [llenkHure Ha HeM,
YTOOBI OTKPHITH MeHIo Quick Actions 1 creHEpHUPOBATH METO/I C €T'O TOMOIIBIO.

1 . . . " .
21 = public partial class MainWindow : Window
22 { B okHe Preview changes BviBodumcs onucarue
O afsrsiicas oWUdKU, us-3a Komopol nosBunrace KpacHas
23 = public MainWindow() 50AvHucwxag AUHUSA, a makxe npedBapumenn -
24 { :;:Ma&pual—(mgkoaa, V\peagoerHozo delicmBu -
S ek A ucnpabaeHusa ouu .
25 InitializeComponent(); p Ku
26 5~ SetUpGame(); \L
27 Generate method ‘MainWindow.SetU Game'| » | :
2% gl = Ll delsle eI € CS0103 The name ‘SetUpGame’ does not exist in the current context
7 InfPduce local for 'SetUpGame()' o
< = }
Korpa BbI Wenkaete Ha 3Ha4yke Quick Actions,
Ha 3KpaHe NosIBMSETCS KOHTEKCTHOE MEHI0 private void SetUpGame()
co cnuckom geuncteun. Ecnu kakoe-nubo {

neicTBue reHepupyer koa, B IDE BbiBoaNTCA throw new NotImplementedException();

npeaBapUTENbLHbLIN BapuMaHT CreHepupoBaHHo- |
ro kopa. Bbi6epute gencrteue Generate Method,
YTOObI CreHepuMpOoBaThb HOBLIN MeToA C UMEHEM

SetUpGame. view changes
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HayuHaeM npozpamMmupoeamsb Ha C#

Kaxgbiii pa3, korga B IDE nosiBnsieTcsi U3o6pakeHne NaMnoyKu,

v H 3TO O3Ha4aer, YTo Ans BbIGpaHHOro BamMu Koga AOCTYNHO
2 1 ObICTpOE AenCcTBUe, a cregoBaTeNnbHO, CYLLIeCTBYeT 3ajauya,
Quick Actions (Alt+Enter or Ctrl+.) koTopyto Visual Studio moxeT aBToMaTU3MpoBaTh Ansa Bac.
YTo6bI NPpOCMOTPETL AOCTYNHLIE GbICTPbIEe AENCTBUS, WEeNKHUTe

Ha namnoyke unu Haxmute knasuwm Alt+Enter nnu Ctrl+. (Touka).

e MonpobynTe BbINOMHUTL KOA.
IenxauTe Ha KHOMKE B BepxHell yactu IDE, 9To6bI 3amycTUTEL IporpaMmy (Kak 3TO OBLTO CZIeIaHO paHee
JU11 KOHCOJILHOTO MPUJIOKEHHS ).

KHonka Start Debugging Ha naHeAu uHcmpymermoB 8 Bepxreli

P MatchGame ~ &—— uacmu IDE 3anYcKaem npuAoXKeHue. TaKXKe NPUAOKEHUE MOXHO
sanycmumeo Komardoli Start Debugging (FS) us MeHro Debug.

Yro-To nmonuio He Tak. BMmecTo okHa IIporpamMmMa BbIJA€T HCKIIOYE€HHE!

21 = »l public partial class MainWindow : Window
22 { Exception User-Unhandled a x
0 references
23 =] public MainWindow() System.NotimplementedException: The method or operation is not
24 { implemented.’
25 InitializeComponent();
26 SetUpGame();
27 | }
28 View Details | Copy Details | Start Live Share session...
| ! "?.ference 4 b Exception Settings
29 = private void SetUpGame()
30 {
314 throw new NotImplementedException(); 9
32 }
33 B[ 1}
34 |}

35:

Moxer IIOKAa3aTbCs, 9TO HAllA IIPOTpaMMa CJIOMaHa, HO Ha CaMOM Ji€JI€ ITPOMU30ILJIO MMCHHO TO, 9TO JOJIK-
HO ObLIO HpOI/ISOI‘/JITI/I! IDE INPHUOCTAHABJIUBACT Ballly IIDOrpaMMy 1 BbIJCJISICT ITOC/ICAHIOIO BBIITIOJIHEHHYIO
CTPOKY KOoJa. HpI/ICMOTpI/IMCﬂ IIOBHHUMATEJ/IbHEE!

throw new NotImplementedException();

Merton, crenepuposanusiii IDE, npsavo npukassiBaeT C# BBIIaTh HCKIIOUeHNE. OOpaTHTE BHIMAHNE HA
COOOIIEHHE, BBIBOANMOE C UCKJIIOYEHUEM: B HEM TOBOPHUTCS, YTO METOJ FUIN OIIEPALHS HE PEaT30BaHBL:

System.NotImplementedException: 'The method or operation is not implemented.’

M 5T0 BIIOJIHE JIOTMYHO, ITIOTOMY YTO BBI CAMH JIOJDKHBI pealn30BaTh MeTOJ, creHepuposaHHblil IDE.
Ecm BBI 326bUTH PEaTN30BaTh €r0O, NCKII0OYEHNE HATIOMHHUT BaM, UTO Y BAC OCTAJIACh HEBBIITOJHCHHAS
pabora. Eciiu BBI reHEpHpyeTe MHOTO METOJIOB, TAKOE HAITOMIHAHUE OYET OYEHD ITOJIe3HbIM!

Mlenxuure Ha kHOnke Stop Debugging HaHeII Ecau 6ot sanyckaeme npunoxe -
UHCTPYMEHTOB (W BeiGepuTe Komansy Stop Debugging (F5) g";eb ;;;.‘:\Kogefe%/\ Z:%\K;; 65top
B MeHI0 Debug), 4To6bI pepBaTh paboTy MpOrpaMMbl U 3a- 020, g epuaem

BepHUTEL peanusanuio meroga SetUpGame.
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3M003U 80 MHO)XX€CIMBEeHHOM 4ucJie

3IMUO ENEUUANbHBIT Memod, komp -
poli HasviBaecmcg KOHcmpykimopom

eme 6 2pa6e 5

3afepwenue memoga SetUpGame \f O 1M, Kai o padomacum, o qapss.

Merox SetUpGame pazmeraercs: BHyTpu Metoza public MainWindow(), moToMy 4To Bee COep:KUMOe 3TOro

METO/JA BbI3bIBACTCSI CPA3y K€ ITOCJIC 3aITyCKa IIPHUJIOKCHUA.

®

i

Hauyano no6aBneHus koga B metog SetUpGame. WZ Bckope BbI Gy-
Metop SetUpGame nosrygaeT BOCEMb Iap 5MOJI3U € U300paxe- AeTe 3HATH O Me- |
HUEM KUBOTHDIX U C]IyqaﬁHbIM o6pa30M pacrpenenseT ux Mexay TOJax ropasao
anemenTamu TextBlock. CrnenosarenpHo, IepBoe, 9TO MOHAJOOUT- Goblie. H
cd BalleMy MeTO/Jly, — 3TO CIIMCOK 3THX 3Mo/31, a IDE nmomoxker MbsI Bocriob3oBatuchk IDE juist
HaIIcaTb JJId HET'O KOJ. BBI,I[CJII/ITC KOMaHay thr‘OW, ,I[O6aBJIeHHyIO [[0633_]‘[61{1/1;1 MeTOoJla B IPUJIO-
IDE, n ynanmure ee. 3aTeM yCTaHOBUTE KypcoOp B TO MECTO, T/€ ObLIa JKeHUe, HO JJAKe eCJIU BbI ele
aTa koMaHja, 1 BBeanuTe List. IDE orkpsiaeT okno IntelliSense i He COBCEM ITOHMMaeTe, UTO Ta-
C KJIIOYEBBIMU CJIOBAMU, KOTOPBIE HAUMHAIOTCS € «List»: i Koe MeTOJI, HIUEeTo CTPaNIHOro
private void SetUpGame() B 3TOM HeT. B cienyiomeli mase
i BbI y3HA€TE€ MHOTO HOBOTO O Me-
{ . i Togax u o crpykrype Koga C#.
List 5
#3 JournalEntryListConverter -

# LinkedList<>
#z LinkedListNode<>

.

Bri6epure B crincke IntelliSense ctpoky List. 3aTtem BBesuTe <Str — Ha 3KpaHe MOABIAETCS €IIE OJHO
oxuo IntelliSense ¢ mogxXoASIMMMU KIIOUEBBIMU CJIOBAMU:

private void SetUpGame()

{
}

List<str

List<T>
Represents a strangly typed list of objects that can be accessed by index. Provides methods to search, sort, and manipulate lists.

T: The type of elements in the list.
& Stretch L
& StretchDirection
¥z String

== EXIC v Keyword

Bri6epure cTpoky string. 3aBepmmTe BBOJ CIEAyIOIEH CTPOKH KOJA, HO MOKAa He Ha)KMMaliTe Kia-
Bumy Enter:

List<string> animalEmoji = new List<string>()

List — QOAAng,Mﬂ OAS XpaHeHus KKAmuefioe cr0Bo «newss uc -
Hadopa 3HaYeHUl 8 onpedereHHoM NOAL3YEMCA OAS CO30AHUS
nopsoke. Koarekyuu paccmam = cnucka List. O Hem Boi ysHaeme
puBaromces 8 2rabax 8 u 9. 8 znaBe 3.

64

anaea 1



HayuHaeM npozpamMmupoeamsb Ha C#
@ [lo6aBneHuve 3Ha4yeHun B List.

Komanpga C# emme He 3akoHYeHA. YOeUTECh B TOM, UTO KypCOp PacIIOJIOKEH IIOCJIEe ) B KOHIIE CTPOKH,
IIOCJIE YE€T0 BBEJUTE OTKPhIBAIONIyIO purypuyio ckooky { — IDE aBromarmuecku 106aBUT MAPHYIO 3aKPbI-
BAIOIIYIO CKOOKY, 2 KypCOp OYAET yCTaHOBJIEH Mexay AByMs ckoOkamu. Haxxmure Enter — IDE no6asut
Pa3pbIBBI CTPOK aBTOMATHUYECKH:

List<string> animalEmoji = new List<string>()

{
TToka naHeAb aMod3u ocmaemes omkpbimoil, Bl Moxeme
} B6ecmu croBo (Hanpumep, «<octopus»), u oHo dydem 3ame -
~ HeHo coomBemcemByrouum amod3u.

Hcnonb3yiite manens smoa3u Windows (Haskmure Kiasuy ¢ joroturiom Windows+rouka) wmm 3aigure
Ha CBO JIIOGUMBII CaliT ¢ aMOJ3U (HatpuMmep, https://emojipedia.org/nature) 1 CKOMUPYNATE OTAEIBHBIN
CUMBOJI dMO/31. BepHuTecs k cBoeMy Koy, BBeauTe ", BCTABLTE CMBOJI, 4 32 HUM €II€ OJIHy KaBbIYKy ",
3aIIATYIO, IPOGEJI, €lle OJHY KaBBIUKY «, CHOBA TOT K€ CUMBOJI 3MO/I3H, IIOCJIE/[HIOIO KaBbIUKY " 1 3aIIATYIO.
IToroMm npojeaiiTe TO e caMoe JJIsl CEMU JPYIHX dMOJ3U, YTOOBI B UTOTE B (PUIyPHBIX CKOGKAX GbLIN
3aKJII0YEHBI BOCEMb IIap SMOJ3H C H300pakeHueM >KUBOTHBIX. /lo6aBbTe ; ITOCIIe 3aBepIuaroei
¢urypHoii ckooKu:

‘ ‘ . ) . _ x ITaHeAb amo00 -
;J.st<str'1ng> ﬁplmalEmOJl = new List<string>() * @ U B ' ﬁ &3 E gu\/\g'cyzlgoe,_m
" wom " e o 10’
"@"»"@": 3adepume ykasameb ¥oEBLo8aoa Ymoder Bor-
"%"’"@", MbllMM{Ha MQ”Kaf(DVEOcaooé DHDeBUDN 36amo ee na
> &l animalEmoji — - 3KpaH, Ha -
B S - IS wum 6aM,J‘4W\0 npucboertoe ba¥snes| *Al/ol“me
"R, 3HAUeHUE Huzde He UCnOAb = Paaanaan kAaBuwy
"o e, 3yemes. MpedynpexdeHue “RRaa29 € Aozomunom
"R, UCUE3HEM CPa3y Ke nocAe Windows +
"®,"B, 020, KaK CRUCOK 3IMOO3U PO@ALDP & mouka.
¥ dydem ucnoAb3oBar danee

6 kode Memoda.

@ 3aBeplueHue MeToaa.
Teneps 06aBbTE OCTAIBHOM KO METO/[a — OYABTE BHUMATEIBHBI C TOYKAMU, KPYIVIBIMU U (PUTYPHBIMU
CKOOKaMM:

‘ Ima cmpoka caedyem cpasy Xe 3a 3akpoibarowjeil

Random random = new Random(); 7 % J £
Qs uzypHol ckoOKoU U MoUKol ¢ 3angmMou.

foreach (TextBlock textBlock in mainGrid.Children.OfType<TextBlock>())

{
int index = random.Next(animalEmoji.Count); Properties
string nextEmoji = animalEmoji[index]; g Tiame mainGria B — 4
textBlock.Text = nextEmoji; Type Grid
animalEmoji .RemoveAt (index); [wrap He 3adydbme oducimumb noAe nOUCKA _)Cx)
}

Kpacnas Bonnucras muHudg nog mainGrid s IDE ykaspiBaeT Ha ommoOKy: Bala IporpamMMa He OyaeT
IIOCTPOEHA, IIOTOMY UTO C 3TUM HUMEHEM B KOJIe HUUETro He cBA3aHO. BepHurtech k pegakropy XAML
U IIeJKHUTE Ha Tere <Grid>, 3aTeM nepeiianre K OKHY CBOMCTB U BBeAUTE MainGrid B mone Name.

IIposepsre ko XAML — B BepxHeit YacTu pa3MeTKH CETKH HaxouTcs Ter <Grid x:Name="mainGrid">.
Ceityac HUKaKMX ONIMOOK B KOZie OBITH HE JOJKHO. Ecii oHM Bee XKe eCcThb, muiamensio nposepvme kasicoyro
CMpoKy — COBEPIINTD OMUOKY IIPH BBOJIE€ OYEHD JIETKO.

Ecau npu sanycke uzpol npousolidem uckarouerue, npoBepome, umo cnucok animalEmoji

codepxum pobHo 8 nap amodsu, a 8 kode XAML codepxames 16 mezo8 <TextBlock.../>. danbwe » 65



rnocmpoeHHas npozpamMma pabomaem — omsu4yHasi paboma

3anyck npozpammb

IIlesKHUTE HA KHOTIKE P Start ~ ITAHEJIU HMHCTPYMEHTOB, YTOOBI 3aIIyCTUTH TporpaMmy. OTKPBIBAETCS OKHO
C BOCEMBIO MTAPAMHU KMBOTHBIX B CIYIAMHBIX MO3HUITUAXK:

Mpu nepBom 3anycke NporpamMmmbl
B BepXHel 4YacTu OKHa NosIBNseTCA naHerb
MHCTPYMEHTOB BPEMEHU BbINOJNTHEHUSI:

v 09 [0 53 Hot Reload avaiable <‘
—— GO to Live Visual Tree — . -

N L &% @

LLlenkHWUTe Ha NnepBOW KHOMKe naHenu, 4YTobbl
BbI3BaTb NaHensb Live Visual Tree B IDE:

NOR-5% =50 80
Sedfch Live Visual Tree (Alt+) 2

)‘| Show runtime tools in 2pplication @n

3aTem LenKHMTE Ha NepBOM KHOMKEe naHenu
Live Visual Tree, 4TOObI OTKNIOYUTL NaHesnb
MHCTPYMEHTOB BPEMEHM BbIMOJIHEHUS.

Bo Bpems BemonHeHns nporpaMMsl IDE nepexoguT B pexXuM OTIaKM: KHOMKA Start 3aMeHsIeTCs Heo-
CTYIIHOI KHOIIKOM Continue, a Ha IMaHeJIu HHCTPYMEHTOB IOSIBJISIIOTCS OTIQJ{OYHBIE 3JIEMEHTHI Il B §;
9TU KHOIIKU IIPEAHA3HAYCHbDI JJIS1 HPUOCTAHOBKHA, OCTAHOBKH U IIEPE3AITyCKa IIPOrpaMMBbI.

OcTaHOBHTE CBOIO IPOTPAMMY, IEIKHYB Ha KHOIIKE CO 3HAYKOM X B IIPABOM BEPXHEM YIVTy OKHA MJIU Ha
KHOTIKE Stop (KHOIIKA C KBa[PATOM) B OTJIQAOYHBIX 3JIEMEHTAX. BRIMOTHNTE TPOTpaMMy HECKOIBKO pa3 —
SKMBOTHBIE OYIYT KasKABINA pa3 HAXOAUTHCS B PA3HBIX O3UIIMSIX.

Oro, urpa yxe ceiyac Hennoxo
BbIrnaamT!

Bkl nogroroBunu o6¢cTaHOBKY AN crieaylollei 4acTu, KOTOpPYH Mbl f06aBUM
B NpuUroXxeHue.

B nponecce IoCTpOCHUA HOBOU UTI'PbI BbI HC IIPOCTO ITUIIETE KOJL — BbI TAKIKE 3aIlyCKaeTE
IIPOCKT. B camom 3(1])(1)€KTI/IBHOM BapHaHTEC pCcaan3anun IIPOCKT CTPOUTCA HeOOJIbIIN-
MM 9aCTAMU, U IIPU KOKIOM N3MECHCHHNU BbI 34ITyCKA€TE IIPOCKT 1 Y6C>K1I[36T€Cb B TOM,
qTo pa60Ta ABMIKETCA B IIPABUJIbHOM HAIIPABJICHUN. HpI/I TAKOM IIOJIXO/L€ Bbl CMOXKETE
JIETKO CMCHUTD KypC, €CJI HpOI/ISOI';IILCT 9TO-TO HENIPCABUACHHOC.

N
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Ewe 00HO ynpaxHeHue, 8 komopom Bam n udemcq Ha4YyuHaeMm npozpammuposeams Ha C#

nopadomamo KapaHIAUOM. He xanelime BpemeHu
Ha 6blV\O/\H6HM6 éZex amux yV\anHeHMM, V\OW\OMQ
UmMo OHU noMozym Obicmpee 3aKpenumo BaxHole
KoHuenuuu C# 6 Bawem mosey.

. C¥
| "NTO K ATJAEAAtT?

ITosapasisieM — BbI co3xanmm padoTaionryio nmporpammy! Pasymeercs, mporpaMMiupoOBaHIE HECKOJIBKO
CJIOKHEeE MIPOCTOrO KOIMMPOBAHUS Koaa n3 KHurn. Ho Jaske eciii BbI HUKOT/A He IMIHCAIN KOJ| IIPEX/E, BaC
YAUBUT, CKOJIBKO BCETO BBI ke moHnMaete. CoenuHUTe JIMHUEH Kaxaylo koManay C# B 1eBOM cTOsIOLE
C OIMCAHUEM TOTO, YTO AEJACT 3TA KOMAH/A, B IIPABOM CTOJIOIE. MBI IpuUBeIN pelieHne st IepBon
KOMAaH/bI, 9YTOOBI BaM ObLIO IPOLIE.

Komanga C# Yro genraer

List<string> animalEmoji = new List<string>()

{
", g,
e, O6uosaser TextBlock caryuaii-
"R, "R, HbBIM 3MOJ[31 U3 CIIMCKA
e,
R,
T, T,
" %_ "ow ﬁ " Haxoaur kaxabiil suemenT TextBlock B ceTke 1 moBTO-
T YRL X PAET cIeylonpe KOMAHIBI JUIs KOKIOTO JIEMEHTA
}i

Vianser crydaiiHbIM 5MO/A3U U3 CIIUCKA

Random random = new Random();

Co3aeT CIICOK U3 BOCBMU IIap
3MOJ3U

Bri6upaer ciygaitnoe yucio ot 0 10 Koiu-
YeCTBA HMOJ3U B CIIMCKE 1 HA3HAYACT MY
int index = random.Next(animalEmo7ji.Count); nms «index»

str‘ing next Emoj i = animalEmoji [ index] : Cos;::aeT HOBBIN I'CHEPATOP CJAYyIaHbIX IHMCEJI

textBlock.Text = nextEmoji; Hcnonbayer cirygaiiHOE 9UCIO ¢ UIMeHeM «index»
JULSL TIOJTy9eHHS CIy9aliHOTO SMOJ3U U3 CIIUCKA

animalEmoji.RemoveAt(index);

danbuwe »
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He

nponyckatme ynpaxHeHUsi

.
“KTO W MO AEAAET? P@qu_e

Komanga C# Yro genaer

List<string> animalEmoji = new List<string>()

{ Oonosiser TextBlock ciaydaiinbiv
g, 82, 3MOJI3U U3 CIIMCKA
II@H,II@H,
“ g,.’ ot g it Haxoaur kaxabiil snement TextBlock B ceTke

F ]
gy . o U IIOBTOPSIET CJIEYIOINE KOMAH/IbI JUIS KayK/[OTO

3 F]
" "wom " JdJIEMEHTA

?19 fl ?29 fl

uﬁ-n,nhn’ . .
iR TN VYianser cayyaliHbII 9MOA3U U3 CIIMCKA
}s

CosfaeT CrMcoK U3 BOCbMH AP 3MOA3U
Random random = new Random();
Bri6upaer ciygaitHoe uncio ot 0 10 Ko-
JIMYECTBA SMOJI3U B CIIMCKE U HA3HAYAET
eMy UM «index»

foreach (TextBlock textBlock in
mainGrid.Children.0fType<TextBlock>())

int index = random.Next(animalEmoji.Coun

% i 5 e COS}IaCT HOBBIN reHepaTop C.TIy‘-IaI‘/JIHbIX quceJr
string nextEmoji = animalEmoji[index

eniiiecknbecn mxtaits HcmonbayeT caygaiiHoe 9nCIo
¢ uMeHeM «index» A1 OoTy4eHHs
CJIy4aliHOTO SMOJ3U U3 CIHCKA

animalEmoji.RemoveAt(index);

68

\@BG%MM B PyKy KapaHAaW

.

Cnepytoulee ynpakHeHrie MOMOXeT BaM nyulle NoHATb Kog C#.

1. Bo3bmuTe nuct 6ymaru 1 noBepHUTE ero Habok, YToObl OH NeXan B anbOOMHOW OpueHTa-
unn. Hapucyinte BepTrKanbHYIO JIMHUIO B cEpefHe.

2. 3anuwwuTe Becb Metop SetUpGame B neBOW 4acTu, ocTaBnsaa cBOOOJHOE MeCTO MeXay
kKomaHzamu. (Ocobas TOYHOCTb C SMOA3UN He HY>KHa.)

3. B npaBon yactu nucTa 3anuwnTe Kaxabl 13 oTBeToB «YTO AenaeT» pAgoOM C KOMaHZOW,
C KOTOPOW OH coefuHeH. MNMpounTtanTte ob6e CTOPOHbI — KOA AOJIKEH MOCTENEHHO Npuob-
peTaTb CMbIC/I.
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HayuHaeM npozpamMmupoeamsb Ha C#

He yBepeHa, HyXHEI 1 BCe 3TU YNpaXHeHUs.
Passe He nyule NpocTo AaTb MHe KOA, KOTOPbIN MOXHO
seecTu B IDE?

OTpaboTka HaBbIKOB MOHMMaHUA KoAa NOBbLICUT Bally
KBanudukaumo paspaborymka.

ITrcpMeHHbIE YIPKHEHUS ABJISIOTCH 00s3aTeabHbIME. OHU IIPE0CTaB-
JISIIOT BaIlleMy MO3TY HOBBIH c1toco6 ycBoeHus nHpopmarmu. OfHaKO OHN
JIeJTAIOT HEUTO ele 60Jiee BAKHOE: MPEJOCTABISAIOT BAM BO3MOKHOCTD
owubamycs. OMMOKHN — BXKHAA 9aCTh OOYY€HUsI, ¥ MBI TOKE JIOIYCTHUIN
MHOECTBO AIINOOK (BO3MOXKHO, BBI JIaKe HAJIETe O/IHY-IBE OII€YaTKU
B 3Tol kHure!). HukTo He nuirer upealpbHbIN KOJ| C IEPBOTO pasa —
JIeCTBUTENIBHO XOPOIIHE MPOTPAMMUCTDI BCETAA MPEAIIOIAraioT, YTO
HAIMCAHHBIA CETOHA KOJI, BO3MOXHO, TOTPEOyeTCS M3BMEHUTD 3aBTPa.
ITosHee B KHUTE BBI y3HAETE O pedhaxmopurze— MpruemMe IporpaMMUPOBA-
HUS, CYTBIO KOTOPOTO CTAHOBUTCS YJIydIIE€HNE BAIETO KOJA TIOCJIE TOTO,
KaK OH Oy/leT HaIlMCaH.

B makux enuckax <karoueBoix momer -
moB>» npuBodames kpamkue cBodku

MHo2uX udeii u cgoeacm& Komopebie dbiAu
npedcmabaeror 8 amoii 2pale.

— KIJTIOYEBBIE MOMEHTDI

m Visual Studio — uHTerpupoBaHHas cpega pa3paboTku

(IDE) komnanuu Microsoft, koTopas ynpollaeT pegaktu-
poBaHue hainos ¢ kogom C# 1 BbIMOMHEHWE pa3nnyHbIX
onepawuii ¢ HUMMK.

KoHconbHble npunoxenus .NET Core — kpoccnnatdop-
MEHHbIE MPUNOXEHNS C TEKCTOBLIM BBOLOM W BbIBOAOM.

OyHkumst IDE IntelliSense nomoraet GbicTpee BBOAUTH
Koz,

WPF (unn Windows Presentation Foundation) — texHoso-
s, UCnonb3yemas Ans NoCTPOEHWs BU3yarbHbIX MPWo-
Xenui B C#.

MNonb3osatensckue uHTepdencel WPF ctpostcs Ha XAML
(eXtensible Application Markup Language) — si3bike pas-
MeTku Ha Ba3e XAML, KoTopbIii UCMOMb3YeT Teru W CBON-
CTBa [191 OnpefeneHns arieMeHToB ynpasieHns B NoMb3o-
BaTENbCKOM MHTepdeice.

Ter Grid B XAML npegoctaBnsieT CTpYKTypy CETKM, B KOTO-
PO MOTYT COLlEPXKaTbCA APYrie areMeHTbI.

Ter TextBlock B XAML 06aBnsieT aneMeHT, KOTOpbIi Mo-
KET coaepaTb TEKCT.

OkHo cBoucTB IDE ynpoljaeT pefakTUpoBaHWe CBOWCTB
3MEeMEHTOB YNpaBMeHuss — Harnpumep, W3MEHeHWe Wux
CTPYKTYPbI, TEKCTA UMK CTPOKM/CTONOLA CETKW, B KOTOPOM
OHU HaxoasTCs.
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KOHmpousupytime ceotl kod

7
DobaBrenue noBo2o npoekma B cucmemy
ynpaBaenus Bepcusmu

B aT0i1 KHUTE MBI 6yZIeM CTPOUTB MHOTO PasHbIX IPoeKToB. Tosrbko npen-
CTaBBTE, KAK yIOGHO GBLIO GBI IMETh MECTO, B KOTOPOM UX MOYKHO OBLIO
GBI COXPAHUTD WJIN 3arPy:KaTh IIO3/(HEE C TI0O0T0 ycTpoiicTBa? A ecn
BBI JIONIYCTUTE OLINOKY, pa3Be He OYJET yOOHO BEPHYThCS K IPEABIAY-
mei Bepcuu Bamero koxa? Uro x, Bam nosessno! MiMeHHO 3Ty 3a1a4ay
pellIaeT CHCTeMa yIpaBIeHHs BePCHAMH: OHA IIPE/IOCTABJISET IIPOCTHIC
CpEeJICTBA JUIsSl CO3/JIAHMS PE3EPBHOM KOIIMH BCETO KOJIA ¥ OTCIICKIBAHUS
BCEX BHOCUMBIX ndMeHeHui. Visual Studio r1o3BoJisgeT ierko 106aBiasaTh
IIPOEKTBI B CUCTEMY YIIPABJICHUS BEPCHUSIMU.

Git — nomnynspHaa cucTeMa ynpasieHus Bepcuamu, u Visual Studio mo-
JKET My6IMKOBATD BAIll ICXOHBIA KOZ B MI060M penosuropuu Git. Mbr
cantaeM GitHub oganM u3 caMbrx yno6HbIX mposatizepos Git. /lrs co-
XpaHEHH Kofla BaM oHa[06mTcs yaerHas 3amuch GitHub. Ecny Bac eme
HET Y4eTHOM 3a1mmcu, 3aijure Ha cait https://github.com u cospaiire ee.

Haiigure an1emenT Add to Source Control B cTpoke COCTOSIHUS B HUX-
Heit yactu IDE:

Add this solution to your preferred source control system (Ctrl+Alt+F9)
“I‘*Add to Source Control =

a

IMlenxuuTe HA HEM — Visual Studio nperaraer ro6asuts koA B Git:

& Git

4 Add to Source Control ~

a

Bri6epure crpoky Git. Visual Studio 3anpammBaer nms u agpec
3JIEKTPOHHOI 10YThI. CTPOKA COCTOSIHUS IIOCJIE STOTO JIOJIKHA BbI-
DJISAJETh TaK:

A2 &£ 0 @ MatchGame2 ' master ~

Teneps Banr KoJ HAXOAMTCS IO KOHTPOJIEM CHCTEMBI YIIPABICHUS
BEPCUAMU. 3aePKUTE yKa3aTe b MBIIIH HAJL :

| 2 unpushed commits (Ctrl+E, Ctrl+C) ‘

IDE c0061uaeT, 9TO Ha Ball€M KOMIIBIOTEPE OCTAIOTC ABC COXPAHCH-
HbIC BEPCHUHU BAIETO KOJA, KOTOPbIC HE ObLIN COXpaHEHbI B CETEBOM
XpaHuIimie. HpI/I BKJIIOUCHNH BAICTO IIPOEKTA B CUCTEMY YIIPpABJICHI

&

e
. S

\ TIAK | Brxmowars npoexr
B CHCTEMYy yIpaB-
JIeHUs BEPCHIMH
He 00s13aTeIbHO.

BosmoskHo, BbI paboTaeTe Ha KOMIbIO-
i Tepe opHCHO ceTH, KOTOpast HE UMEET |
i noctyna x GitHub (pexomenoBanHo-
My Hamu nposaiiziepy Git). A Moxer i
i OBITb, BAM IIPOCTO HE XOUYETCS ITO Je-
{ naTe. Kak 661 TO HU GBLIO, STOT WIAT |
MO>KHO IIPOITYCTUTb — HJIU K€ OIy0JIn-
KOBAaTb KOJ B IPUBATHOM PEIO3UTO-
i pHH, ECJIU BbI XOTUTE XPAHUTH PE3EPB-
{ HYIO KOIIMIO, HO HE XOTUTE, YTOGBI OHA
6bLTA JOCTYIIHOM JUIS IPYTHUX.

Kak TornbKo Bbl BKITHOMUTE CBOW KO,
B Git, cTpoKka COCTOSIHNS N3MEHsIEeT-
Cs1 1 NOKa3bIBaET, YTO KOA MpoeKTa
HaXoOUTCS NOJ KOHTPONEM CUCTEMBbI
ynpaenexus sepcuamu. Git — oveHb
nonynsipHas cucrtema ynpasneHusi
Bepcusimu, u B Visual Studio BkntodeH
NONHOMYHKUMOHANbHBIA KNNEHT Git.
B nanke npoekTta co3gaetcsi ckpbiTas
narka c UMeHeM .git, kotopas Ucnosnb-
3yetcsa Git ans oTcnexmeaHusa BCexX
N3MEHEHWUIN, BHOCUMbIX B KO/,

leam Lxplorer - Synchronization *Aax

(A BN ]

iPush| MatchGame

o0

Backup and share your code. Publish it to a Git =~

service. TTocAe co30aHUS Ydem -
Holi 3anuce Ha github.
COM WEAKHUME Ha 3ol
GitHub  Honke, Ymodbl ONYSAUKO -
GitHub, Inc. Bamo cBoli kod Ha GitHub.

Powerful collaboration, code review, and code
management for open source and private projects.

Publish lu GitHub

4 Publish to GitHub

4 Push to Azure DevOps Services
“ Azure DevOps

Microsoft Corporation

Unhimited free pnvate Git repos, code review, work items,
build, and more, Leam more

Solution Explorer | Team Explorer

Bepcusimu IDE otkpsiBaeT okno Team Explorer nHa oxgnoit manenu ¢ Solution Explorer. (Ecau B He BuguTe
3TO OKHO, BBIOGEpHUTE ero B MeHIo View.) Okno Team Explorer npegHaznaueHo JuIst B3aUMOIEHCTBUS C CUCTEMOM
ynpasiaeHus BepcusiMi. C ero IIoMOIIBIO BbI CMOKETE OITYOIMKOBATD CBOH IIPOCKT B Y/IaIEHHOM PENO3UTOPHH.
Koraa Ha KOMITBIOTEpE MOSBIISAIOTCS JJOKATbHBIC I3MeHEeHUs, OKHO Team Explorer ncnosnb3yercs 11t OTIIpaBKH
UX B ylaJICHHBIHA penio3utopuil. /i atoro menkaurte Ha kHonke Publish to GitHub B oxne Team Explorer.
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HayuHaeM npozpamMmupoeamsb Ha C#

Git — cuctema ynpaBneHus BepcusiMu, pacnpocTpaHsie-
Masi C OTKpPbITbIM kogoM. CyLLEeCcTBYET MHOIO CTOPOHHUX
CepBUCOB, NpeaocTaBnsALLmx yenyru Git (Takux, kak
GitHub): BblgeneHne npocTpaHcTBa A48 XpaHEHUs koaa,
Be6-40CTYN K BaWMM peno3nTopusam 1 T. 4. YTtobbl 6onb-
we y3HaTb 0 Git, 3angute Ha cawT https.//git-scm.com.

Visual Studio orkpsiBaeT popmy Bxoma GitHub.
Beenure nmsa nosabzosarens u napoas GitHub.

Korza bl HasknmaeTe knonky Publish to GitHub,

Connect To GitHub

GitHub
Sign in

GitHub  GitHub Enterprise

l hfesharpreader

(Ecom Bb1 HacTpomn 1ByX(aKTOPHYIO ayT€HTH-

(pukaruio, BaM Takxke OyJeT NPEAIOKEHO UCIOJIb-
30BaTh €€.)

ITocae Toro kak IDE seimoanur sxox B GitHub,
oTkpbiBaetca popma Publish to GitHub. Ha neit
MOJKHO BBIOpATh mposaiaepa GitHub, nms noanso-
BaTEJ/Is U UM IIPOEKTA, A TAKIKE YKA3ATh, JOJLKEH JIN
peno3uTOpuii 6uITH MpUBaTHBIM. OCTaBbTE Tapame-
TpaM 3HAYEHH 110 yMordanuio. Haxxmure kHOIIKY
Publish, uTo6n1 onybaukosats mpoekT B GitHub.

ITocne ny6mmkarun 8 GitHub crartyc Git B ctpoke
COCTOSAHHS OOHOBJISIETCS; TEIEPDh CTPOKA COCTOSI-
HUA COOGIIAET, YTO HECOXPAHEHHDBIX U3MEHEHII
HeT. DTO O3HAYAET, YTO BAII IIPOEKT CHHXPOHU3U-
poBaH ¢ perrozuTopueM B ydeTHoii amucu GitHub.

>

Backup and share your code. Publish it to a Git +
service.

4 Publish to GitHub
Q This repository does not have a remote. Fill out

Github

o hicshapreader

MatchGame

Description (Optional)
Private Repasitory

Publish

Solution Explorer | Tcam Explorer

Sign in

Team Explorer - Synchronization
& ¥ (S

Push | MalchGame e

Add/Change

the form ta publish it to GitHuh.

Yoedumeco 8 moM| wmo
3decto-omodpaxacincs

8qwe UMS noAB30Bamens
GitHub.

MocAe BomorHeHus Bxoda
8 GitHub sma kHon -

Ka nYOAUKYem nppekm
< 8 pazdere Bawei yuem -

HOU_3AnUCU. v

qit V\;oeaocmaBAsie
Visual Studio Mox

m MowHble cpedcmba KOMAHOHOU CMpPOoKU.
em yemaroBumo ux dAs Bac aBmomamu -

uecku. Visual Studio ynpowaem padomy ¢ Git, u Bor Moxe~
me yemaroBumb smu cpedecmba, Ho amo HE0OA3AMEABHO.

Mocae mozo Kak Kod dydem ony -
daukoBar B GitHub, Bol cmoxeme
ucnonbsoBame Team Explorer oAs

padombl ¢ penosumopuem art.

—

YT06bI NPOCMOTPETL TOMBKO YTO COXPAHEHHbIN KOA, OTKPOWMTE CTpaHuLy
https://github.com/<eawe-umsi-nonb3oeamerns-github>/MatchGame.
Koraa Bbl CUHXPOHU3MPYETE CBOW NPOEKT C yAaneHHbIM peno3uTopuem,

06HOBMNEHUs noasnaATcsA B pasaene Commits.
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xaml — kod nonb3oeamesibCko20 UHMepghelica

Yacmo

?)aAaBaeMme
BonFOCI)I

. .
B- XAML geincTBUTENbLHO ABNAETCA KOAOM?

O: .Ha, 6e3ycnoBHo. [TOMHUTE KpacHYH BOMHUCTYIO NINHMIO, KOTOPas
nosiBunacb nog mainGrid B koge C# v ucyeana TOMbKO NpU BKITO-
YyeHun umenun B Ter Grid B XAML? 310 00bACHAETCA TEM, YTO Mbl
yXe u3MeHsieM ko — nocne fobasnenns umenn B XAML oH MoxeT
1CMonb3oBaThes Balwm kogom C#.

°f cuutan, yto XAML — yrto-to Bpoae pasmetku HTML, untep-
npeTupyemoii 6paysepom. ATo He Tak?

O: Het, XAML — 370 KOA, KOTOPbIN CTPOUTCSA NapaniefibHo C Balwum
kogom C#. B cnepytowei rnase Bbl y3HaeTe 0 TOM, Kak UCMonb30BaTh
KIto4eBoe CnoBo partial Ans pasbuenus knacca Ha HECKOMbKO (haiios.
VimeHHO Tak npoucxopnt coeanHenne XAML ¢ C#: XAML onpege-
nseT nonb3oBaTenbCkuit MHTepdenc, C# onpeaenset noBeaeHve,
1 OHW 06BEeaVHSITCS NpY NoMoLLKM pa3gensemblx (partial) knaccos.

Bot noyemy Tak BaxHo pacecmatpusatb XAML kak kog, a XopoLuee 3HaHue
XAML cTaHOBUTCS BaXHbIM HaBbIKOM A1151 ntoboro paspabotumnka C#.

HOACKaBKa NI ]D]: cAnucoK olluSoK

prmMeHTa C/ioMaem NporpamMmmy.

HOW CTPOKE CUMBOIbI XyZ.

CaHWA Tpex oWmnOOK:

+ 1 3ametun MHOTO CTpoK using B Hauyane daina C#. Mouemy
MX TaK MHOro?

O: MMpunoxerns WPF 06b14HO MCNONb3YHOT KOA U3 pasHbIX NPOCMpaHcme
UMeH (0 TOM, 4TO TaKoe NPOCTPAHCTBO UMEH, Bbl Y3HAETE B CrieaytoLLen
rnaee.) Korpa cpepa Visual Studio cospaet npoekt WPF 3a Bac, oHa aB-
TOMaTUYECK BKIHOYAET B Ha4ano darina MainWindow.xaml.cs aMpekTusbl
using Ans cambix pacnpoCcTpaHeHHbIX NpocTpaHcTB. COOCTBEHHO, Bbl
YK NpUMeEHsieTe HekoTopble u3 Hix: IDE ncnonbayet bonee cBETNbIN LIBET
CUMBOIOB A5t 0603Ha4EHNS IPOCTPAHCTB MEH, He UCTIONb3YEMbIX B KOAE.

[
* Moxoxe, HAaCTONbHbIE NPUNOKEHNS HAMHOTO CMOXHEEe KOH-
conbHbIX. OHKM JelCTBMTENLHO paboTaloT 04UHAKOBO?

O: [a. Ecrv pasobpatbcs, Beck koa C# paboTaeT no ogHOMy npuHumny:
BbINOJSIHAETCA OAHA KOMaHLa, NOTOM [pyras, 3aTeM Creaylowas u 1. a.
HacTonbHble NpurnoxeHusi kaxyTcst HaMHOro 6onee CroXHbIMMU K3-3a
TOr0, Y4TO HEKOTOPbIE METOAbI BbI3bIBAIOTCS TOMBKO NP BbINOMHEHNM
OnpesieneHHbIX YCNOBUIA — CKaXeM, NPYU NOSIBIEHUN OKHa Ha akpaHe
UMW HaXxaTM KHOMKKM nonb3oBaTtenem. locne Toro Kak MeToq 6yaeT
BbI3BaH, fanblle OH pa60TaeT Mo TeM Xe npasunam, 410 U KOHCONbHOE
NpUNoXeHue.

MoCMOTPUWTE Ha HUXKHIOKO YacTb peflakTopa Kofa — B Helt cenyac BbIBOAMTCA coobuerie | @ No issues found | 310 o3Haua-
€T, UTO NMOCTPOEHMeE NPOrPammbl MPOXOAMT YCMELWHO, 3TO TOT NpoLecc, KOTopbi ncnonb3yetca IDE ana npeobpa3osaHua
Kofla B ABOVYHDbIN ¢pOopMaT, KOTOPbIM MOXET BbINMOMHATLCA Ballel onepaLMoHHOM cucTemol. [laBalite B Nopsake dKcne-

[lepenante B nepByto CTPOKY Kofa B meTofe SetUpGame. HaxmuTe Knasuwy Enter gBaxabl, NOCie Yyero BBeanTe B OTAE/b-

CHOBa NpoBepbTe COOOLIEHVE B HUXHEN YacTu peflakTopa KOAa — Ternepb B HEM BbIBOAWTCA yBeAOMIIEHWe @3 | Eowm
y Bac B IDE He oTKpbITO OKHO Error List, oTkponTe ero komangow Error List 13 menio View. B okHe Error List BbiBOAATCA Onu-

IDE BbIBOAWT 3T OLIMOKM, MOTOMY UTO CTPOKa Xyz He ABnAeTcA AonycTuMbiM kofom C#, 1 3To He no3sondaeT IDE nocTponTb
Ball Kof. [oKa B Kofle OCTaloTCA OWMOKM, OH BbINMOMHATLCA HE MOXET; yaanuTe o0aBeHHyio CTPOKyY Xyz.
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BI)I BAer!

{

- x- 3.
P | Mousebown-"Tattiock NouseDawrr> = gl »
A B Seen -

OBPALOTKA
UUEAYKOB

Cregytowuii waz nocmpoenus uzpbl — obpabomka weaukoB

HTax, urpa BEIBOJUT JKUBOTHBIX, HA KOTOPBIX JIOJKEH IEJIKATh II0JIb30BaTEb. Tenepnb Hy:KHO 100aBUTb KOJ,
obecrneunBaomuii paboTy caMoii Urpbl. Irpok mmesikaeT Ha JKUBOTHBIX, COCTaBAoNuX napy. [lepsoe xusoTHOE,
Ha KOTOPOM ObLT CJIeJIaH METYOK, ucuesaeT. Eciu BTopoe JKUBOTHOE, Ha KOTOPOM IETKHET UTPOK, COBIAAET
C IEPBBIM, TO OHO TOXe ucdesaeT. Ecm HeT, mepBoe JKuBOTHOE NOABIAETCA CHOBA. YTOOBI 3Ta cXeMa paboTa-
J1a, MBI JJOOABUM OGPabOTYHK COOBITUSA, T. €. METO/|, BBI3BIBAEMBII IIPH BBIIIOJIHEHUHN HEKOTOPBIX OII€PALIMIA
(Iresr9KoB, JABOMHBIX MIETYKOB, MIBMEHEHNUS PA3MEPOB OKHA M T. JI.) B IIPHJIO)KEHUM.

- —— — -

- — e — -
-—— =

Imo KoMMeHmapuii. Becb mekem Mexoy

/* u */ uzHopupyemcs B C#. Mot dodabu-

AU KOMMEHMApUU, Ymodbl 00DACHUMD, YMo
doAxeH deramb Memod TextBlock_MouseDown,
a makxe 4modbl nokasamb, Kak Boizasoam

KOMMeHmapuu.

N
*

*¥ ¥ X ¥ X ¥ X ¥ ¥ ¥

K.020a uzpok weAkaem Ha 0dHOM u3 XubBom -
HBIX, NPUAOKEHUE BoizviBaem Memod ¢ umMe-
Hem TextBlock_MouseDown s 00padomKu
weAdka. Bom 4mo deraem amom Memoo:

|

-____'_\ TextBlOCk_MouseDown() {

Ecnav wen4yok cpenaH Ha nepBoM
XMBOTHOM B Nape, COXpaHUTb
UHPOpMaALUI0 O TOM, HaA KaKoOM
anemeHTe TextBlock wenkHyn
nosb3oBaTeslb, U ybpaTb XMBOTHOE
C 3KpaHa. Ecam 3TO BTOpOE
XMBOTHOe B nape, ambo yb6bpaTtb
ero c 3kKpaHa (ecnuM XUBOTHblE
COCTaBAAWT nNapy), /M60 BepHYTb
Ha 3KpaH nepBoe XuMBOTHoe (ecnu
XUBOTHbIE pa3Hbie).

*/

danbuwe » 73



eepHeMcs K uzpe

Peakuus TextBlock na wenauku

Ham metozn SetUpGame HacTpauBaeT ameMeHTHI TextBlock Tak, 4TO6bI B HUX BBIBOAVUICH SMOJ3U C U300 paske-
HUEM KMBOTHBIX. DTOT IIPUMEP MOKA3BbIBACT, KaK Balll KOJ, MOKET M3MEHSTD 3JIEMEHTBI B IPUJIOKEHUN. A Terephb
HEOOXOANMO HAIMCATh KO, KOTOPBIH UAET B JPYrOM HaIlpaBJIECHUN — BAIIN 3JE€MEHTHI JOLKHBI OOPAIIATHCS

€ BbI30BaMHU K Bamemy kojy, 1 IDE nomosxeT Bam B aTOM.

Bepuurecs k pepakropy XAML 1 menkauTe Ha nepsom Tere TextBlock — IDE soiiesiur aToT Ter B qusaiinepe,
YTOOBI BBI MOIJIM OTPEAAKTHPOBATD €T0 CBOMCTBA. 3aTEM IepeiIUTe B OKHO CBOMCTB U MICJKHUTE Ha KHOIIKE
Event Handlers (| # |). O6pa6oT4nKkoM cOOBITHS HA3BIBACTCSA METO/I, KOTOPBIH BBI3BIBACTCS IPU BO3HUKHOBE-
HHUH KOHKPETHOTO coObITHA. K unciry Taknx cOOBITHI OTHOCATCS HAKATUS KIABHII, TIEPETACKUBAHNE MBIIIBIO,
M3MEHEHHE Pa3MEePOB OKHA M, KOHEYHO, ITIEPEMEIEHNs YKa3aTe Il MbIIIN U eTakd. [IpokpyTuTe OKHO CBOIICTB
U IPOCMOTPHUTE UMEHA PA3JIUIHBIX COOBITHIH, 1 KOTOPBIX K TextBlock MOkHO 106aBIATH O6PAGOTIYNKH CO-

6nrTHii. CaesaiiTe ABOMHOM IETIOK Ha II0JIe cpaBa oT coobITuss MouseDown.

Properties

»ame <No Name> y < E] 3(’\

—
Type TextBlock
/r ManipulationStarting

Imu KHonKu

Lo nepekArYarom
Hum i
Bepxrien er’jv?eHme MouseDown 28axdbl WeAKHUMe 30ech /(\)A‘zﬁa;&é‘;[cg"o"‘_g
TextBlock 6 Bawem 1 dom cBoiicm8
Kode XAML, dmod u BviBodom
Boiderums ezo B oxe odpadomuuko8
KoHempykmopa. MouseDown TextBlock_MouseDown coobimudi.

IDE aBroMarudecku 3anoanuia noixe MouseDown nmenem meroga TextBlock
MouseDown, a B xojge XAML g TextBlock nossiasiercs cBoiictBo MouseDown:

<TextBlock Text="?" FontSize="36" HorizontalAlignment="Center"
VerticalAlignment="Center" MouseDown="TextBlock_MouseDown"/>

Bo3MmoxHO, BBI 3TOTO HE 3aMETHIN, ToTOMy uTO cpena IDE Takke ;o6aBuia HOBBIH
MEeTOJ, B KOJl IPOrPaMMHOM YacTU (KoJ, cCBA3aHHBII ¢ XAML) 1 HeMeuIeHHO nTepe-
KJIIOYMIach Ha pejakTop C#, 9TOGBI €ro BEIBECTU. BRI Bcerna MoskeTe BEpHYThCS
obparHO U3 pegakropa XAML; 1151 3TOr0O MEJKHUTE MTPABOA KHOIKON MBIIIN HA
meroze TextBlock_MouseDown B perakrope XAML u Bpi6epuTe koMaHIy View
Code. /Io6aBieHHbIIA METO/ BHIVISIUAT TAK:

Kasxzprit pas, Korma urpok meskaeT Ha aneMeHTe TextBlock, mprroxenue aproma-
Traecku BeI3bIBaeT MeTox TextBlock_MouseDown. Takmm 06pasom, ocTaeTcs JUITh
JIOGABUTD B HET'O KOJ. 3aTEM OCTAETCA CBA3ATDh BCE OCTAIbHbIE 1eMeHThI TextBlock
C 3TUM METOAOM, I‘ITO6I)I OHMU TOJKE€ BbI3bIBAJIU €I'0.
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OopadoTunK codbITIiT —
MeTOJ1, KOTOPbIii
BbI3bIBACTCA BAIIIM

NPIIO:KeHIeM B 0TBeT
Ha Takue co0bITH,
KaK MeTI0K KHOMKOI
MBIIIHN, HAKATIE
KJIABHIIN, H3MEHeHie
pasMepoB OKHA 1 T. .



HayuHaeM npozpamMmupoeamsb Ha C#

Bo3bMu B pyKy KapaHaaL

Huxe npneepeH kog metofa TextBlock_MouseDown. Mpexae uem fo6aBnsaTb 3TOT
Ko B NporpamMmy, npoyunTanTe ero n nonpobyinTe NOHATL, YTO OH AenaeT. He orop-
YyamnTecb, eCNIN KaKne-To NPeanonoXeHna okasanncb ownboyHbimu! Hawa uenb —
MOCTEMEeHHO HayuYUTb Ball MO3r YnTatb Ko C# 1 MOHMMaTb ero CMbICr.

TextBlock lastTextBlockClicked;
bool findingMatch = false;

private void TextBlock_MouseDown(object sender, MouseButtonEventArgs e)

{
TextBlock textBlock = sender as TextBlock;
if (findingMatch == false)
{
textBlock.Visibility = Visibility.Hidden;
lastTextBlockClicked = textBlock;
findingMatch = true;
}
else if (textBlock.Text == lastTextBlockClicked.Text)
{
textBlock.Visibility = Visibility.Hidden;
findingMatch = false;
}
else
{
lastTextBlockClicked.Visibility = Visibility.Visible;
findingMatch = false;
}
}

1. Yo penaert findingMatch?

2. YT0 penaet 650K Kopa, HaunHatowwiica ¢ if (findingMatch == false)?

3. Y10 genaet 650K Kofa, HaunHatowmiica c else if (textBlock.Text == lastTextBlockClicked. Text)?

4. Yto penaet 650K Koga, HaumMHaowmica c else?
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y4umcsi ToHUMamp Koo

S0 B YKy Kaparza

{

TextBlock lastTextBlockClicked;
bool findingMatch = false;

private void TextBlock_MouseDown(object sender, MouseButtonEventArgs e)

1.

. Yto penaet 610K Kofa, HaunHatowwmines c if (findingMatch == false)?

. Yto pnenaet 650K Kofa, HaunHatowmincs c else if (textBlock.Text == LastTextBlockClicked. Text)?

. YTo penaet 6n0K Kofa, HaunHawwmnca c else?

Huxe npueegeH kop metofa TextBlock_MouseDown. Mpexge yem go-
PemeHMQ 6aBnATb 3TOT KO B NPOrpamMmmMy, NpoynTanTe ero 1 NonpobdynTe NOHATD,
YTO OH AenaeT. He oropuanTech, ecnmn Kakme-To NpeanosioKeHna okasa-
nncb ownboyHbIMU! Hawa uenb — nocTeneHHO HayuuTb Ball MO3F Yu-
TaTb Kog C# 1 NOHMMaTb ero CMbICI.

TextBlock textBlock = sender as TextBlock;
if (findingMatch == false)

{
textBlock.Visibility = Visibility.Hidden;
lastTextBlockClicked = textBlock;
findingMatch = true;

¥

else if (textBlock.Text == lastTextBlockClicked.Text)

{
textBlock.Visibility = Visibility.Hidden;
findingMatch = false;

¥

else

{

lastTextBlockClicked.Visibility = Visibility.Visible;
findingMatch = false;

} A BOT uTO Aenaet Becb ko metoaa TextBlock_MouseDown. YteHune
KOAA Ha HOBOM si3blKe NPOrpaMMMpPOBaHMUA HaNoMUHAeT YTeHUe HOTHOM
3anucu — 3TO HaBbIK, KOTOPbIN pa3BMBaeTCA TPEHUPOBKOW. Yem GonbLue

Bbl OyaeTe 3TUM 3aHMMaTbCS, TeM Jyylue y Bac OyaeT nony4arbCs.

Yto penaert findingMatch?

IAMom npusHak onpedeAsiem, WeEAKHYA Au uzpok Ha nepBom xubomHom B nape, u menepb noi-
maemcs Hallmu OAS Hezo napy.

Mepok moAbko umo weAKHYA Ha nepBom xuBomuom 8 nape, noamomy amo xuBomHoe cma-
HoBumca HeBudumobim, a coomBemcemByrouuil arnemerm TextBlock coxparsemcs Ha cAy4ai,
ecAu e2o0 npudemcs deramp Budumeim cHoBa.

Mepok Hawen napy! Bmopoe xubomHoe B nape cmaroBumes HeBudumoim (a npu darbHeliuaux
WIEAUKAX HA HEM HUYe20 He npoucxodum), a npusHak findingMatch copacoiBaemes, umodbl cre -
dyrousee KuBomHoe, Ha KOMOPOM weAKHem uzpok, cHoBa cuumanoce nepboim 6 nape.

Mepok weAKHYA Ha XuBomHom, Komogoe He coBnadaem ¢ nfféibw\, noamomy nepBoe Boidpar -
Hoe XuBomHoe cHoBa cmaHoBumces BudumoiM, a npusHak findingMatch copacoiBaemcs.
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Ha4yuHaem rnpoz2paMmmMmuposams Ha C#

DobaBaenue koga TextBlock MouseDown
Tenepnb BBI IpUMEpHO IpeAcTaBIAeTe, Kak padoraeT koj TextBlock_MouseDown, i MBI ITepeiifiemM Kk gobasie-
HUIO €TO B IIporpaMmy. BoT uTo MbI ciesaem gasbie:

1. Bcraswre nepssie aBe crpoku ¢ lastTextBlockClicked u findingMatch mepex mepBoii cTpoxkoii
meroza TextBlock_MouseDown, no6asnennoro IDE. IIpocienure 3a TeM, YTOOBI OHU OBUIA BCTABICHBI
MEK/Ty 3aKpBIBAIONICH (PUTypHOU cKOOKO# B KoHIE SetUpGame 1 HOBBIM KOJIOM, 1o6aBaeHHBIM IDE.

2. 3amommmTe Kog TextBlock_MouseDown. bBysre BHUMATEILHDI CO 3HAKAMU PABEHCTBA: = HPUHIMIIMAILHO
OTJINYAETCSA OT == (06 3TOM BBI y3HACTE B CJICAYIOMICH IVIaBeE).

A BoT Kak 310 BuiisiauT B IDE:

ﬂ MatchGame - MainWindow.xaml.cs "' = X
MainWindowxamles & X -
‘ S ‘ | % MatchGame MainWindow IDE BLIBOAUT Hag METOAOM .
370 [loNA — NepemeHHbie, TextBlock lastTextBlockClicked; TextBlock_MouseDown HOACISESKY f
Haxoaswmecs BHYTpU {b001 fj_n.dj_nghatch 7 fa.]_s.e- % 2 «1 reference», nOoTOMY 4YTO cen4ac
Knacca, Ho 3a npeaenamm ’ oavH anemeHT TextBlock cBazaH
no6GbIX METOAOB, YTOGbI L refaronca c ero co6biTiem MouseDown.
OHM ObIM AOCTYNHBLIMU privale void TexlBlock MouseDown(objecl sender, MouseBuLLonEvenlArgs e)
AnA BCeX MeTOAOB OKHa. | ¢ "
Mons 6onee nogpo6HO . TexlBlock LexlBlock = sender as TexlBlock; if (findingMalch == false)
paccmaTtpuBaroTcs S |
B rnase 3. textBlock.visibility = visibility.Hidden; J
: lastiextBlockClicked - textBlock;
91 ‘ . findingMatch - true;
u2 !
93 =] else if (textBlock.Text -- lastTextBlockClicked.Text)
o4 {
95 ' textBlock.Visibility = Visibility.Hidden;
a6 findingMalch = false;
97 ' -_
ag =] else
99 I
108 o laslTextBlockClicked.visibilily = visibilily.visible;
1681 - i findingMatch = falsc;
102 }
103 | 3
104 | }
105 R
106 ) -
110%  ~ @ Noissues found | ¥~ 41 1 P Lm8 Ch9 SPC  CRLF
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obpabomka cobbimuil MbiLLU

BvizoB 0bpabomuuka cobbimust MouseDown ocmanbnbimu anemenmamu TextBlock

Ha nansbBIif MOMEHT TOJIBKO NIepBbIi ameMeHT TextBlock csasan co ceBoum co6srreM MouseDown. Tenepn
HEOOXOJMMO MPOJIEIATh TO K€ caMoe JUIsl OCTaTbHBIX 15 asemenTtos TextBlock. Jlast 3TOro MoXHO BBIGPATH
KaK/IbIF 3JIEMEHT B BU3yaJlbHOM KOHCTpyKkTOpe 1 BBecTu TextBlock_MouseDown B moie psimom ¢ MouseDown.
Brr1 yxe 3HaeTe, Kak 06aBUTH CBOMCTBO B KoJ XAML; 1aBaiiTe BOCIIOIb3yeMcsl TUM ITPUEMOM.

o

2]

BbiaenuTte octanbHble 15 anemeHToB TextBlock B pegakTope XAML.

Ilepeiinure B perakrop XAML, menkuure ciaesa ot proporo tera TextBlock n mpoTtamuTre ykasaTen
MBIIIN IT0 BCEM OCTAIBHBIM a1eMeHTaM TextBlock 1o 3axpeiBatommero tera </Grid>. B peayabsrare y Bac
JOJLKHBI OBITH BBIIEJICHBI Tocieaue 15 anemenros TextBlock (Ho He mepBbIit).

Bocnonb3yitechb 3aMeHol ans gobaeneHusi o6paboTunkor cobbiTuii MouseDown.

Bri6epure komanny Find and Replace >> Quick Replace B menio Edit. Begure nckombrii Tekcr />
1 3aMeHnTe ero TekctoM MouseDown="TextBlock_MouseDown" /> — mpocyieanTe 3a TEM, YTOOBI IIepe/|
MouseDown HaxommIcsa mpo6es, a B pasjiesie Auarna3oHa IIoNCKa 6blI0 BEIOpaHo 3HadYeHuE Selection,
9YTOOBI CBOMCTBO L0O0ABJISIIOCH TOJDKO K BblEJEHHBIM aj1eMenTaM TextBlock.

Meped MouseDown cmaBumes npo -
eA, 4model usdexxamo cAyUaiiHozo
CAUSHUS ¢ npedoldyuum cBoiicmBom.

BbinonHuTe 3ameHy Bo Bcex 15 BbigeneHHbIx anemeHTax TextBlock.

Ilenxuure Ha kHONKe Replace All ({I—;{'), 4TOOBI 106aBUTH CBOUCTBO MouseDown k aremeHTam
TextBlock, — IDE goypxHa coobmuTh 0 BeIoaHeHUH 15 3amMeH. BHUMaTeIpHO mpocMoOTpUTE KOX
XAML n ybeauTech B TOM, YTO KXK/JBIH 3JIEMEHT COJEPKUT CBOICTBO MouseDown, morHOCTBIO CO-
BIIAJIAIOIIEE C OAHOMMEHHBIM CBOICTBOM I1epBoro snementa TextBlock.

IIpoBepnTe, 4TO HaZ METOJOM TEIlEepPh BLIBOJUTCS HOJCKa3Ka «16 references» (BpIGepuTe KOMaH/y
Build Solution n3 mento Build, aro6s1 o6HOBUTS ee). Eciiu B cooGieHnn GyayT yoMsiHyThI 17 CCBUIOK,
BEPOSATHO, BBbI CJIyYallHO IIPUCOEANMHIIN 00paboTuUK cOObITHSA K Grid. 9TOro 6bITh HE JOKHO — B IIPO-
TUBHOM CJIy4ae IPHU IeTYKe HA JKUBOTHOM OYAET IPOUCXOAUTD UCKJIIOYECHHE.

BaHYCTI/ITe nporpamMmmy 1u HOHpO6yI>iTe IICJIKATbh HA ITapax JKXUBOTHBIX, 4TOOBI OHU UCUYE3AIH. HepBoe JKHUBOTHOE€E
ncuesaeT B JI0O0M ciaydac. Ecau moTtom BbI IIEJIKHETE HAa COBIIAJAaIONIEM JKUBOTHOM, TO OHO TOXKE€ MCUYE3HET.
Ecnu xe BTOpOﬁ IIE/I90K 6}7,7_ICT CAcCJIaH Ha HEIIOAXO/SAICM JKUBOTHOM, TO IIEPBOC JKUBOTHOC CHOBA IIOABUTCI
Ha 3KpaHe. Koma BCE€ JKMBOTHDbIC 6y,I[yT CKPBITBI, IIEPE3AIYCTUTE NI SaKpOfITC IIporpammy.

K.020a Bol Bcmpeyae O, MO3MOSOA

o2oa bol - ‘

me Bpesky «Moszoboll TWTYPM

wmypm>, Kak cAedyem Baw npoeKT 4OCTUI BaXHOW KOHTPONbLHOM ToukKn! BoaMoxHo, urpa elle He

78

nopasmoicAume Had 3a-
daHHbIM Bonpocom.

3aKOHYEHa, HO OHa yxxe paboTaeT, MoaToMy cenyvac Oynet yMecTHO HEHaZoMNro
3afiepxaTtbCs U noayMaTb Haj TeMm, Kak Obl ynyuwnts ee. Kakve nameHeHus Bbl
L/> Obl Npegnoxunu ang Toro, Ytobbl caenatb nporpamMmmy 6onee MHTEpPEeCcHoON?
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DobaBnenue maimepa

Haira urpa crater 6ojiee IHTEPECHOM, €CJIM UTPOK CMOXKET ITOIIBITATh-
cs1 TO6UTH CBOI pexopa. Jlo6aBUM TaliMep, KOTOPBIH CpabaThIBACT C
(pUKCHPOBAHHBIM UHTEPBATIOM 1 MHOTOKPATHO BBI3BIBAET METO/.

|1 Find all of the matching animals —

Pt D

? @ 7
S 9
& 7ol I

6.7s

/

CoeraeM uzpy vYymbo doAee asapmHoU!

B HukHeil Yacmu okHa BoiBodumcs Bpems,
npoweduiee ¢ MOMEHMA 3anycKa ugpol. Tlo-
KasaHus maliMepa nocmosHHo yBeauduba-
romesd, a ocmaHabBauBaemcea malimep MoAb -
KO NOCAE HAXOXDeHUS NOCAeOHel napbl.

HayuHaeM npozpamMmupoeamsb Ha C#

Bbl BAGCb!

\

AOBABNEHHE
TALIMEFA

Taiivep epadarbiBaer
mocJie MeTeyeHis
3aJIaHHOT0 MHTEpBAIA,

a HA3HAYCHHBII METO]|
BbI3bIBACTCS CHOBA 1 CHOBA.
Mb1 nenosb3yem Taiivep,
KOTOpBIii 3aImycKaeTes
BMecTe ¢ 3aIyCKOM HIPbl
1 miepectaer paborarh
mocJie HaXo:KeHNs
MocJie[Hero KHBOTHOTO.

dasbwe » 79



rnocnedHue wmpuxu

DobaBrenue maimepa B kog uzpoi e ﬂogaBbme!

@ CHauara HaiiiuTe KII0YEBOE CJI0BO hamespace B BepxHel yactu Main Window.xaml.cs 1 106aBbTe IPSIMO
IOt HUM CTPOKy Using System.Windows.Threading;:

namespace MatchGame

{

using System.Windows.Threading;

Haiinure crpoky public partial class MainWindow m moGaBbTe CaeAYIOIMEA KOJ CPa3y ke 3a OT-
KpbIBaloleil PUrypHOU CKOOKOIA {:

Aodabome amu mpu CMpoKu

public partial class MainWindow : Window koda, umodbl cozdamb HoBbil

{ maiimep u dodabumo 08a noAs
DispatcherTimer timer = new DispatcherTimer(); ? 2ag omcaexuBarus V\]OOIM(&%!M%O
int tenthsOfSecondsElapsed; 6peMeHu u KoAuvecmBa HalideH -
int matchesFound; Hblx coBnaderull.

@ TaiiMepy HEOOXOIUMO COOGIMUTD, C KAKOH YaCTOTOH OH JOKEH CpabaThIBATh U KAKOH METO/| JOKEH
BBI3BIBATLCA. I]eJIKHUTE B HAYaIe CTPOKH, B KOTOPOU BbI3bIBaeTca MeTog SetUpGame, 4TOObI TepeBecTU
Kypcop B 31y no3unuio. Huxmure xiasumy Enter u BBeuTe iBe CTPOKU HA CJIE/yIOIEM CHIMKE dKpaHa,
HaunHammuecs ¢ timer., — kak Toabpko Bel BBejere +=, IDE BoiBeeT coobmenue:

0 references

public MainWindow()

{

}

3amem dodaBome samu 0Be cmpoku.
Haurume ¢ 6600a Bmopoii cmpoku:
InitializeComponent(); "timer. Tick+="

Kak monvko 8ol 66edeme 3Hak pabBer -
timer.Interval = TimeSpan.FromSeconds(.1); cméba, IDE BviBedem coodwieHue "Press
TAB to insert".

<~

timer.Tick +=|

SetUpGame(); | Timer Tick: (Press TAB to insert)

@ Hasxmure xrasumy Tab. IDE 3asepmaeT cTpoky xoja n go6asageT metos Timer_Tick:

80
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Kgoeaa 8ol Haxumaeme KAaBuwy Tab, IDE
abmoMamudecku BemabBagem Memod, ko -
mopolil dorxeH BoizbiBampes maiimepom



HayuHaeM npozpamMmupoeamsb Ha C#

Meton Timer_Tick o6noBnseT anement TextBlock, pacipocTpa-

HSIONIMICS Ha BCIO HIDKHIOIO CTPOKY CETKH. UTOOBI CO3AATh 3TOT
3JIEMEHT, BBIITOTHUTE CJEAYIONUE JEeHCTBUS:

*
*

Ileperamure snemenT TextBlock B j1eBbIil HUKHIIL KBaApaT. ( )

B nmosie Name B BepxHel yacTi OKHa CBOMCTB BBEJUTE UM
timeTextBlock.

CBolicmbo ColumnSpan
Haxodumcs pasdene

CO6pockTe OTCTYIIBI, BBIPOBHSANTE TEKCT 1o meHTpy (Center) sraeiiku, 3a1aii- Layout okHa cBolicm8.
Te cBoiicTBy FontSize snauenue 36px, a coiicTy Text — 3Hauenune «Elapsed Nenoresylime kHon -

time» (TaK K€, KaK 9TO J€JIAJIOCH UL APYIUX 3JIEMEHTOB praBJ’IeHI/IH).

Ku B8 BepxHeli yacmu
R i . OKHA OAS nepekAroYe -
Haiigure cBoiictso ColumnSpan u 3ajaiite emy 3HaueHue 4. Hus Mexdy BviBodom

Jlo6aBrre 06padoTunk coobrTua MouseDown ¢ nmenem TimeTextBlock cBolicmB u codbimui.

MouseDown.

Kox XAML foykeH BBIIAAETD TakK (BHUMATEIBHO CPaBHUTE €To ¢ KoxoM B IDE):

<TextBlock x:Name="timeTextBlock"™ Text="Elapsed time"™ FontSize="36"

HorizontalAlignment="Center" VerticalAlignment="Center"
Grid.Row="4" Grid.ColumnSpan="4" MouseDown="TimeTextBlLock_MouseDown" />

Korza Be1 go6asnsiere ob6paboTunk coobrtus MouseDown, Visual Studio cospaeT B kofe mporpaMMHOI
gact MeTox ¢ umeHeM TimeTextBlock_MouseDown, moxoxwuit Ha gpyrue snemeHTsI TextBlock. Jlo6aBsTe
B HETO CJIEAYIOIUN KOX:

private void TimeTextBlock_ MouseDown(object sender, MouseButtonEventArgs e)

}

if (matchesFound == 8) CopacoiBaem uzpy, ecau Oviau
Halderol Bce 8 nap (8 npom
uBHo
SetUpGame(); CAYYae Huvezo He lge/\aetﬁ, momo;:ly
} 4o uzpa euse npodorxkaemes).

Teneps y Bac ecTh Bce HeoOxoaUMOeE Juis 3aBepiieHus Metoaa Timer_Tick, koTopslit 0GHOBJISIET HOBBIN
snemeHT TextBlock ncrexmmm BpeMeHeM U OCTAaHABIMBAET TaliMep IIOCJIE€ TOTO, KaK UTPOK HAWJEeT Bce
COBHAJIEHUSI:

private void Timer_Tick(object sender, EventArgs e)

{

}

H ece aice 30ect wmo-mo He max. 3aITyCTUTE MPOTPAMMY...
cron! ITponcxoauTt HcKIOYeHUE.

MbI uCIIpaBUM 3Ty OIINOKY, HO CHAYAJIA IPUCMOTPUTECH
HNOBHUMATEJbHEE K COOOIEHUIO 00 OMMUOKE U Bblje-
seHHol crpoke B IDE.

A 6bt dozadaemecs, us-3a ue20 603nuKAa owudKa?

tenthsOfSecondsElapsed++;
timeTextBlock.Text = (tenthsOfSecondsElapsed / 10F).ToString("0.0s");
if (matchesFound == 8)
{
timer.Stop();
timeTextBlock.Text = timeTextBlock.Text + " - Play again?";

Owu-on! Kak Bbl aymaeTte, 4TO 34€CH NPOU3OLLIIO?

danbwe »
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nowazaoeoe eninosiHeHUe Koda

Quaznocmuka owubok 6 omaaguuke

Y kaxa0l omMOKU €CTh OOBACHEHHE — B IIPOrpaMMe HUYEro He IPOUCXOAUT 6e3 Ipu-

YUH, HO HE KOXKAYIO OLINOKY JIETKO OOHAPYKHUTb.

UHITuNB1
omJlaAKu

THonumanue owubdxu — nepswvitl waz k ee ucnpasaeruto. K caacToio, s 3TOTO CYIECTBYET

IIPEBOCXOAHBIN MHCTPYMEHT — oTIaguuk Visual Studio.

o MNMepe3anycTuTe CBOK UrPy HECKOMBLKO pas.
ITepBoe, Ha YTO CiIeyeT OOPATUTh BHUMAHHE, — BAIIa
IIpOrpaMMa BCET/ia BBIIAET UCKIIOUEHUE OJJHOTO THUIIA

C OTUHAKOBbIM COO6H.[CHI/ICMZ

UcknroyeHusa ucnonb3yrorcs B C# ansa
nepeaayu uHdopmaLmm o TOM, 4YTO
BO BpeMs BbINOJIHEHUA Ko4a YTO-TO
nowno He Tak. Kaxgoe ucknioyeHue
OTHOCUTCS K onpeferieHHoOMy TUny:
3TO KOHKPETHOEe UCKITIoYeHue nmeeT
Tun ArgumentOutOfRangeException.

UcknroueHns Takke cCoOnpoBOXAaloTCA

Exception User-Unhandled

(Parameter ‘index’)’

View Details ] Copy Details | Start Live Share session...

b Exception Settings

System.ArgumentOutOfRangeException: ‘Index was out of range. <
Must be non-negative and less than the size of the collection.

none3HbIMU COOGLLIEHNUSIMU, KOTOPbIE
NOMOryT BaM MOHSITb, 4YTO ke UMEHHO
npowusowsio B nporpamme. B coob6ueHun
Hallero UCKIYeHus ckasaHo: «MHaekc
BbiWen 3a npeAeribl Anana3oHay.
Bocnonb3yemcs aton nicdopmaumen ana
novcka owmn6Ku.

= X

K.0zda B8 npozpamme npoucxodum
UCKAFOUEHUE, YACIMO MO CIMA =

Ecm ybpaTh OKHO HCKJIIOYEHUS, BBl YBUJIUTE, YTO BLIIOJIHEHUE

BCera I BIBAETCS B OJHOM CT :
cerja npe aeTcsd B OJHOU CTPOKE

HoBumcs xopoweil HoBocmoro —
8 npozpamme o0HapyxRurace
owudka, u menepb Bol Moxeme
3aHAMbCA ee ucnpabreHuem.

foreach (TextBlock textBlock in mainGrid.Children.OfType<TextBlock>())

CMpOKa, :
8 komopou L . ..
Boidaemcs int index = random.Next(animalEmoji.Count);
UCKAFOUE = string nextEmoji = animalEmoji[index]; &3
Hue. textBlock.Text = nextEmoji;
animalEmoji.RemoveAt(index); Exception User-Unhandled X

}

TextBlock lastTextBlockClicked;
bool findingMatch = false;

16 references

private void TextBlock_MouseDown(object sender,

{

System.ArgumentOutOfRangeException: ‘Index was out of range.
Must be non-negative and less than the size of the collection.
(Parameter ‘index’)’

View Details | Copy Details | Start Live Share session...
P Exception Settings

ITO UCKIIOUYEHUE SIBJISIETCS BOCIIPOU3BOAUMBIM: Bbl MOJKETC
CTaOWILHO 3aCTABUTH Balry IporpaMmy BbIJIaBaTb OTHO 1 TO K€
HCKJIIOYCHHE, a4 TAKKE JOCTATOYHO XOPOIIO IIPEACTABIACTE,

I7le KPOeTCa UCTOYHUK IPOOIEMBL.
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AHamoMuﬂ omJlapduKa

NoOSABAIOTCA 3NeMeHTbl oTrnaaku. B

KrnaBWLL.

KHonka Break All npuocmaraBaubaem npu-
AOXKeHUE. ECAU NPUADKEHUE YXKe npuocma -
HoBAeHO, KHonKa HedocmynHa.

TPpeHupyetTeCb B UX UCMNOJIb3OBAHUU, MOITOMY 3aNOMUHATb UX
Ha3HauyeHue cenvac He obs3aTenbHo. Moka npocTo npounTa-
Te ONMCaHMA U HaBeaWuTe yKasaTeNb MbIWKM Ha KaXabl ane-
MEHT, YTOObI yBuaeTb Ha3BaHue U 3KBUBarieHTHoe co4yetaHue

HayuHaeM npozpamMmupoeamsb Ha C#

Korga Bawe npunoxeHue npuoctaHaBinBaeTCA B OoTnag4vyuke
(3TO Ha3blBaeTCcH HpepblBaHMeM), Ha naHenn UMHCTPYyMEHTOB

KHUre Bbl eLle He pa3 no-

KHonka Restart nepesany -
ckaem npunoxerue. @akmu -
YeCKU NPUAOKEHUE 0CMa -
HaBAuBaemcs u 3anyckaemcs

KHonka Step Into Bui-
NOAHAEM cAedyrousyro
KOMaHOY. EcAu ama
KoMaHOa a8agemcs
Bo1308om Memoda, mo
Boinorngemes mone -
Ko nepBas koMarda

8 amom Memooe.

KHonka Step Over
makKe BbinoAHsem
CALIYHOWYHO KoMaH -

Ama kHonka npodorxXKaem
BoinoHeHue NPUAOKEHUS.
Ecau 8ot Haxmeme ee ceii-
Yac, mo cHoBa dydem Boi-
9aHO MO Xe uckAroUeHue.

9Y, Ho ecAu ama
KOMaHoa aBrgemcs
Bo1z080m Memoda,
mo dydem BbinosHen
Beco memod 8 yerom.

k_%o&. f f

;-0 md > 22

|

K.Honka Show Next
Statement nepebodum Kyp -
cop K cAedyrouselt KOMaHOE,
komopas donxHa Soimb 6ol
noAHeHa B npozpamme.

P Continue ~ 5

7

K.nonka Step Out 3abep -
waem BoinoAHeHue me -
Kywiezo Memoda u npe-
poibaem npozpammy

6 cmpoke, cAedyrouseld
3a moll, U3 Komopou

oH ObiA BoizBaH.

K.Honka Stop Debugging
yxe ucnorvzoBarace s
npuocmaroBku npuno -
XKeHus.

2]

BO3bMY B pyKy KaparaaL

1. CKONIbKO pa3 OCTaHaBAMBANIOCh NPUIOXKEHMEe Nnepes NCKtoYeHnem?

2. Bo Bpemsa oTnaaku NpuioXeHnsa noAasnaeTca okHo Locals. Kak Bbl aymaeTe, uto oHo genaet? (Ecnm okHo Locals He
noABNAETCA Ha dKpaHe, BbibepurTe B MeHio komaHay Debug >> Windows >> Locals (CtrID, L) .

[dob6aBbTe TOYKY npepbiBaHUA B CTPOKe, B KOTOpOFI BblAaeTcsA UCKI4YeHue.

CHOBA 3aIyCTUTE IIPOTPAMMY, YTOOBI OHA ObLTa TPEPBAHA IIPH BbIAaue UCKmodyeHus. [Ipexe uem ocra-
HaBJIUBATH ee, BeibepuTe koMany Toggle Breakpoint (F9) 3 menio Debug. Kak Toapko BbI 3TO cena-
ere, CTPOKa OyJIeT BblJieJIeHA KPACHBIM IIBETOM, a CJIEBA OT Hee MOSABUTCA KpacHas Touka. Tenepb cHOBa
OCTAaHOBHUTE NPHIOKEHHE — BbI[EJIEHUE U TOYKA OCTAHYTCSH HA CBOEM MECTe!

random.Next(animalEmoji.Count);
animalEmoji[index];

67 int index =

@® s3

string nextEmoji =
69 textBlock.Text = nextEmoji;

BbI TOIBKO 9TO yCTaHOBI/IJII/I B CTPOKe TO'-IKy npepbIBaHUA. Bama nporpamma 6y/:[eT OCTaHABJIUBATbCA
KQKABIN pas, KOT/a OHa OYJeT JOCTUTATD 3TOU CTPOKH. Y6eJUTECh B 3TOM: CHOBA 3aIlyCTUTE CBOE MPH-
soxenue. [IporpaMmma ocTaHOBUTCA B 9TOI CTPOKE, HO HA 3TOT pa3 HCKJIOYeHHe He Bbigaercsa. Ha-
xmuTe KHOmKy Continue. IlporpaMMa cHOBa ocTaHaBIMBAETCA B TOH ke cTrpoke. Haxmmre Continue
eme pa3. [IporpamMmma cHoBa octanasimBaeTcs. IlponokaiiTe, moka He OSIBUTCS UCKII0OYeHHE. Tenepnb
OCTaHOBUTE IPUTOXKEHHUE.

CHoBa 3anycTnTe NpunoXxeHmne, HO Ha 3TOT pas3 Ha6mo;|a|7|Te 3a npouncxogAawmm 60-
nee BHMmatenbHo. OTBeTbTe Ha cnepywowme sonpochol.
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ebl 3Haeme Mou Memodki, BamcoH

Bo3bMut B pyKy KapaHaaL
N PYKY KQpaKA Bawe npuroxeHue ocmarabBauBaroco 17 pas. Tlocae 17-20 pasa 0biro
A PelieHe  Buidario uckarouenue.

B okHe Locals BoiBodamcs mekyugue 3HAYEHUS NepeMeHHbIX U NOAEl.
B Hem Bol Moxxeme omcaexkubamb usmeHeHus amux sHadeHul 6o Bpems
BoinoAHeHUs npozpammel.

e Cobepute hakTbl, KOTOpbie MOMOryT BaM pa3o6paTbCs B NpUyYMHaXxX npobnemMsol.
Brr 3ametniin uTo-HUOGYL NHTEpecHOe B okHe Locals mpu 3anycke npunosxkernus? Ilepesanycture ero
U MPUCTAJILHO CJIEUTE 3a mepeMeHHoi animalEmoji. Koraa Bame npuioxeHne npepBeTcs B IEPBbIH
pas, B okHe Locals 1o/KHA BLIBOZUTLCA CIeAyIOmas HHPOPMALKL:

‘b @ animalEmoji Count = 16

Hasxxmure xnonky Continue. IToxosxe, 3aauenne Count ymeHbimaercs Ha 1, ¢ 16 go 15:

\b @ animalEmoji Count = 15 \

IIpunoxenune 106aBIsIeT CaydaiiHbIe SMOA3M U3 crcka animalEmoji B anements TextBlock, a 3aTem
YAQISAET UX U3 CIIMCKA, Tak 4To 3HaueHue Count JJOJDKHO KayKAbIil pa3 yMeHbIaThcs Ha 1. Bee nuer 3ame-
JaTeJbHO, MOKA crircok animalEmoji xe ocranercs nyctbiM (Tak uro Count cogepskut 0); B 5TOT MOMEHT
npoucxouT uckmodenue. Iepssiii paxr Haiigen! Jlpyroii ¢pakt — Bce 310 npoucxout B iuxiie foreach.
W nocyietamii paxT 3aKI09aeTcs B TOM, YTO BCE HAYaJIOCh nocae dobasaenus nogozo snemenma TextBlock 6 oxo.

Mpuwno Bpems no6biBaTh B ponu LLeprioka Xonmca. A Bbl CMOXeTe BbICIeAUTb, YTO e CTaHOBUTCA
NPUYNHOMN UCKITHOUYEHUA?

PasHoBugHOCTb LUuKna, BbINOJIHAEMOro AnA KaXxaoro arieMeHTa B KOnekKunn.

Inxtel TpefHa3HAYEHBI I MHOTOKPATHOTO BBIIIOJHEHNUS 6JI0Ka Koza. B HameM Kojie ucrorb3yeTcs
ki foreach, wm oco6wIif BIJ| IMKJIA, KOTOPBIN BBIIOTHAET OJUH U TOT e KOJ| JUISl KaXKI0TO dJIe- 38 cIr

MeHTA B KOJUIEKIINH (TaKoH, Kak cmicok animalEmoji). Ilpumep ncnons3osanus rukaa foreach co eHOli
CIIMCKOM YMCEJT:

List<int> numbers = new List<int>() { 2, 5, 9, 11 }; Luka foreach Bbinonse
foreach (int aNumber in numbers) KOMaHdy Console \/\/W'teLV'V\
. ine

{ 279 ka
S . Xdo20
Console.WriteLine("The number is " + aNumber); “ucaa 6 cnucke.
¥

Arot nuxa foreach cosgaer HoByIO NEepemMenHylo ¢ uMeHeM aNumber. 3aTem OH IOCJIEJOBATEIbHO IePEOUPAET 3IEMEHTDI
crucka humber u Bommosiaser Console . Writeline mrs xaxxgoro aneMenTa, npucsansast aNumber ouepesHoe 3HaUeHHE

u3 crcka List:
Liuka foreach cHoBa u croBa BoinoaHsem 0DUH KOO DAS KaXD0Z0 IAEMEHIMA

The number is 2 KOAAEKUUU, NPU IMOM nepemeHroli Kaxdolll pas npucbaubaemces caedyrousuti
The number is 5 aAeMeHm. Takum 00pas3oM, B daHHOM cayUae nepemerHol aNumber npucbauba-
The number is 9 eMCs CAEDYHOWEE YUCAD U3 CNUCKA, NOCAL YEZ0 IMA NEPEMEHHAS UCNOAb3YEIMCS
The number is 11 0Aq BoiBoda cmpoku mekcma.

3/1€Ch MBI IPEJICTABIAEM HOBYIO KOHIEIIUIO — HO TOJIBbKO B OBIIUX YE€PTAX, UTOOLI BBl XOTSI ObI IPUMEPHO IOHUMAJIN, KaK
paboTaet kox. LIuxiel 6yyT HAMHOTO IOAPOGHEE PACCMOTPEHEI B IIaBe 2. 3aTeM B IIaBe 3 MbI BepHEMCs K IUK/IaM foreach
U HAIUIIEM IUKJI, KOTOPBIN MMEET MHOTO OGIIEro ¢ IPUBEAEHHDBIM BhIIe IUKIOM. Jlaske ecin ceiuac BaM KaskeTCsl, YTO
MBI IBUKEMCS CJIMIIKOM GBICTPO, K MOMEHTY BO3BPAIIEHUs K IPUMEPY B INIaBe 3 BCe CTAHET HAMHOTO 6oJj1ee MOHATHBIM. ITo
COGCTBEHHOMY OIIBITY MbI 3HA€M, UTO IIOBTOPHOE UYTEHUE KOJIA, KOTJA Y BaC HOSABUJICA O0Jiee IMUPOKUIT KOHTEKCT, CUIbHO
[IOMOT'aeT 3aKPENUTh HOBBIE 3HAHUSA B MO3TY... TAK YTO HE OTOPUYANTECh, €C/IU CeHYac UTO-TO KaXKETCH CJIETKA TYMAHHDIM.
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HayuHaeM npozpamMmupoeamsb Ha C#

e Mowuck chakTUUeCKon NPUYMHbLI OLUNGKM.
Omub6ka B mporpaMme MPpOUCXOJUT U3-32 TOT'O, YTO OHA IBITAETCSA MOJYIUTD CIIE/y-
fomuit 3MOoA3M U3 cricka animalEmoji, Ho crmucok myct. M3-3a 3TOro u mponucxoauT
uckiaouenne ArgumentOutofRange. 13-3a yero »xe KOHYMJINCH 9MO/3U?

Jlo BHECeHUs OCIEJHEr0 U3MEHEHHS [IporpaMMa paboTaia. 3aTeM Mbl JOGABUIN Ho cJle Ay
TextBlock... m mporpamMma paboraTh nepecrana. Omnbka BO3HUKAET B INKJIE, Iepe-
6upalomem Bce aneMeHTH! TextBlock. HapoauT Ha pa3MbImIeHus... O9€Hb, OYE€Hb HHTEPECHO.

HTax, Korza BBl 3aIycKaeTe CBOE IIPUJIOKEHHE, OHO npepsisaenca 6 9moii cmpoxe 045 kasicdozo saemenma
TextBlock 6 oxne. JIns mepsoIx 16 anemenTos TextBlock Bce mpoxoauT HOpMAILHO, TOTOMY UTO B KOJLTCK-
IUU COAEPKUTCS JOCTATOYHO DMOJ3H:

foreach (TextBlock textBlock in mainGrid.Children.OfType<TextBlock>())

{
int index = random.Next(animalEmoji.Count); Omnaduuk Boidersem KOMaHdy, ko-
string nextEmoji = animalEmoji[index];| <— _I"l"opga’? JOAXHa Oblmb 60!V\0AHel:(a,
textBlock.Text = nextEmoji; aKa bIZAFOUM npozpamma Heno -
. . . . gl”e cmBerHo neped mem, kak 8 weii
animalEmoji.RemoveAt(index); ydem Boidaro UCKAFOYertLe
} .

Ho nocne nossaenus Hoporo anemenTa TextBlock B Hm:kHEH yacTn OKHa IIpepbIBAHUE IPOUCXOJUT
B 17-11 pas, a mockoIbKy KoJutekiwst animalEmoji coxepskana Bcero 16 amoa3u, ona mycra:

> @ animalEmoji Count=0

Hrak, nepes BHeCceHHEM U3MeHeHU y Bac 66110 16 anemenTos TextBlock i crimcok n3 16 aMoa31; Ha Kax-
np1it anemenT TextBlock nmpuxonmurocs o ogaHomy smoasu. Tereps B kostexknnu 17 TextBlock, a smoasu
TONBKO 16, MOaTOMY IpOorpaMMa He HaXOJUT 3MOJ3H JUISl JOOABICHHS B OKHO... U BBIIACT UCKIIOUYCHHE.

e UcnpaBneHue ownoGKU.
Tax Kak HCKTIOYECHUE BBIIACTCS U3-32 TOIO, YTO B IIPOrpaMMe KOHYAIOTCS SMO/3U B IUKJIE, IIepeGHpaIoneM
anemenTsl TextBlock, onm6Ky MOKHO HCIIPABUTD, IPOIYCKAst B IIUK/IE MOCIEAHII J0OABICHHBIH 31eMEHT
TextBlock. st aToro Moxno nposeputsb uMs TextBlock u mponycTUTb 3€MEHT JyIsi BBIBOJA BPEMEH.
VYaanure TOUKy IpephIBAHMS, IOBTOPHO MEPEKIIOYNB ee COCTOSTHUE WIH BhIOpaB koManay Delete All
Breakpoints (Ctrl+Shift+F9) u3 menio Debug.

foreach (TextBlock textBlock in mainGrid.Children.OfType<TextBlock>())

if (textBlock.Name != "timeTextBloCk") | H006aBLTe 3Ty KOMaHAY if B UMKN
{ foreach, uTo6k1 oHa nponyckana
textBlock.Visibility = Visibility.Visible; 3"eMeH:'_Te)_(IEBI:>BcIk CKMMeHeM
548 int index = random.Next(animalEmoji.Count); { imeTextBlock.
Aodabome IMOML st pning nextEmoji = animalEmoji[index];
— i abBaerud
K00, umodbl MC5K textBlock.Text = nextEmoji; Imo He e DuHcmBerHbIl 0“00060“(;‘;‘ep6b' it
V\Pa6MW\b ouu U animalEmoji.RemoveA‘t(indeX)S OM/(M5KU. OaHa u3 Mcm"&:‘éy”;\oewlt/\fozo npOZPaMM) -
NOCAE MO020, KaK Hanu )
! } umo Y Arodoll 3a0a4u cggu,ecm@ew\ MH;;; o 26
OYEHb MHo20 peudeHud... U ama Owuxa/\amégp).
AFEMCH UCKAFOUEHUEM (npocmume 34

danbuwe » 85



8bl OMJTUYHO cripasusiuchb

Dob6aBbme ocmaBuuiics kog u 3afepwume nocmpoenue uzpb

Ocranoch pemurts eme oguy npobaemy. Meton TimeTextBlock_MouseDown nposepseT nose matchesFound,

HO 3TO I10JIe HUT/Ie He MHuImanusupyercs. Jlobasrsre ciepyomue Tpu crpoku B MeTo SetUpGame Henocpea-
CTBEHHO II0CJIE 3aKpbIBaoLel (purypHoii ckooku rukia foreach:

animalEmoji.RemoveAt(index);

}
}
timer.Start(); AodaBome amu mpu cmpoku 8 KoHey, Memo -
tenthsOfSecondsElapsed = 0; 0a SetUpGame, 4modbl 3anycimume maumep
matchesFound = @; u cpocumb codepXumoe noAei.

}

3areM J106aBETE CIIEAYIONTYI0 KOMAH/y B cpenHuii 6;10k if/else B TextBlock_MouseDown:

else if (textBlock.Text == lastTextBlockClicked.Text)

{ Aodabbme amy cmpoky, umodel 3Ha -
matchesFound++; veHue matchesFound yBeauuuBaroco
textBlock.Visibility = Visibility.Hidden; ¢ KaX0oU YcnewHo HatudeHHo napou.
findingMatch = false;

}

Tenepb B Urpe pa60TaeT TaﬁMep, KOTOpBIIL/'I OCTAaHABJIMBACTCSA IIOCJIE TOTO, KdK UI'POK 3aBEPIIUT ITOUCK I1ap,

a IoCJIe 3aBEPIICHUs UT'PBI BBI MOKETE IEJIKHYTh Ha HEM, YTOOBI CBIrPaTh CHOBA. Bot nocmpouau ceoro nepeyro
uepy na C#. Ilosdpasaaem!

[ Find all of the matching animals - a X

A
e

Tenepo 8 Bawel uzpe pado-
maem malimep, Komopbiu
omcdumolBaem Bpems, HeoO -
X0DUMOE UZPOKY OAS HAXOX =
deHus Beex Méa. CMoXKeme AU
Bol nodumb cBoli pekopd?

P
Q@ @ T
Ay

D

6.7s

YT106bI NPOCMOTPETL U 3arpy3UTb NMOJSHbLIN KOA, 3TOro NPOeKTa, a Takke Bcex
ocTanbHbIX MPOEKTOB B KHUTe, NepenauTe nNo agpecy
https://gitgub.com/head-first-csharp/fourth-edition/
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HayuHaeM npozpamMmupoeamsb Ha C#

O6noBnenue koga B cucmeme ynpaBaenus Bepcusimu

Hrak, Bama urpa ycrenrao padoraet. Ceifyac caMbIil oj-
XOISAIIUIT MOMEHT JIJIsI COXpaHeHusA usMeHeHni B Git,
u B Visual Studio aro genaercs ouenn npocro. OT Bac 1o-
Tpe6yeTCs JUIb npoundexcuposams N3MEHEHNS, BBECTH
COODINEHNE O COXPAHECHUH, A 3aTE€M CUHXPOHU3UPOBATH
IIPOEKT C YAAICHHBIM PEIIO3UTOPHUEM.

c Beenaure coobmenue ¢ kpat- >
KUM OINMCAaHUEM U3MEeHEeHUH.

9 HakmMuTe KHOIIKY +, 9TOOBI HPOMHIEKCHPOBATH
(paiirer, — TeM caMbIM BBI coobmraere Git, 9To aiis
TOTOBBI K COXpaHEHHIO. ECJIi BBI BHECETE M3MEHEHIS
B (pafiuIbI ITOCJIE TOTO, KaK OHU ObUIN MPOUHIECKCHPO-
BAHBI, B y[aJICHHOM PEIIO3UTOPHH OYAYT COXPAHEHDI
TOJIBKO MMPOUH/IEKCUPOBAHHBIC U3MCHEHUS.

e Bei6epure xomanay Commit Staged and Sync 13 packpeIBaioIierocs crucka (OH HAXOJAUTCS IIPSIMO
I10/{ I10JIEM COOOIEHN O coXpaHeHn!). CUHXPOHU3AIMA MOKET 3aHATb HECKOIBKO CEKYH/I, IIOCJIE YETO
B okHe Team Explorer noasurcs coobienue ob ycrexe:

Commit Staged ¥ Stash » Actions ~ @ Successfully synchronized incoming X
. & Commit Staged and outgoing commits.

= Commit Staged and Push !

& CommitStagedand Sync [\

Ha, 370 oYeHb ya06HO — pasbUTb Urpy
Ha MeHblUMe 3aAa4U, KOTOpbIe MOXHO peLlaTb
nooyepesHo.

CoxpaHamb Baw kod

penosumopuu Git
Heoda3ameAbHO — Ho o}
3Mo onpedeAeHHo
cmoum deaamp!

JTro6on KpynHbIA NPOEKT BCcerga pekomeHayeTcsa pa3obmBaTb
Ha MeHbLlUue 4acTu.

OJIH 13 caMbBIX TIOJIE3HBIX HABBIKOB IPOTPAMMHUPOBAHMS — YMEHHUE
B3MISHYTDb Ha GOJILINYIO U CJOKHYIO 3a/jady U pa3bUTh ee Ha P MEHb-
INNX, JIETKO PEIIAEMBbIX 3a/1a4.

B camom Hagase 60IbIIOTO TPOEKTA JIETKO BIIACTD B YHBIHKE: «Oro0, 1a
| 3TO 6eckoHeuHas paboTal» Ho eci BBI CMOKeTe BBIJIETUTD MEHBIIYIO
F noJj3ajady U Ha4HeTe TPYAUTLCS HaJ HEll, 3TO CTaHeT OTHPAaBHOMU

TOYKOMN JI7IT PaGOTHI. A KOT/Ia 3TA YaCTh OYAET 3aBEPIICHA, MOKHO
MepenTH K CIeAyloeil MeHbIIeld YacTh, IIOTOM K CJIEYIOIEeN, 1 T. .
‘ Bo Bpemsi nocTpoeHus KaxXI01 4acTU BbI OyfeTe BCe GOJIbIIE Y3HABATD
‘ i O IIPOEKTE B LIEJIOM.

danbwe » 87



106y U2pYy MOXHO YI1yHWumab

Ewe ayuwe, ecau...

Hrpa nmoayunnacsk BrionHe gocroiinoii! Ho mo6yro urpy —
J1a, COOCTBEHHO, TPAKTHYECKU JIOGYIO TPOrPAMMY — MOKHO
YCOBEpPIIEHCTBOBATH. HeckobKo NMpeoKeHnii, KoTopble,
KaK HaM Ka)KETCsI, MOTIU ObI YJAYUIINTH HAIIY UTPY:

*  Jlo6aBbTE GOJIBIIE BUIOB JKUBOTHBIX, YTOOBI B UTPE
HE HCIIOJIb30BAIICH OJHH U T€ )K€ NU300PKCHUS.

*  CieanTe 3a JydIINM BPpEMEHEM UTPOKA, YTOOBI OH

Wm B PYKY KapaHAaL

A cmorKeTe N Bbl NPeASIoKNTb COBCTBEHHbIE
ynyJdlweHna gna urpbl? 3To oYeHb nosiesHoe
ynpakHeHne — noAymMamTe HeCKONbKO MU-
HYT 1 3aNULINTE HE MeHee Tpex YnyuylleHuin
ANA Urpbl MO MOUCKY nap.

MOT IIOIIBITAThCS TOOGUTH CBOI PEKOPI.

* PeanusyiiTe oOpaTHBINA OTCYET BPEMEHH, YTOOBI
BpEMsI UT'POKA GBLIO OTPAHUYCHO.

g/fbl a0COAHOMHO cepoes
PEMEHU U cderatime am

0. Kozda -
eme wae Hazad u O dena
4mo 3aBepuierto
nomozaem 3akpe

|

HO — He Xanelime

pasmelwnseme o monoko
M npoekme, amo omauyro
nume 6 Moszy monoko ymo

ycBoeHHorii Mamepuan.

— KJIKOYEBbIE MOMEHTDI

Ha Beakuli cAyvalil HANOMHUM:
8 kHuze Mbl Yacmo HasbiBaem Visual
Studio npocwmo «<IDE>.

88

Visual Studio oTcrnexuBaeT KONMMYECTBO CCbIMOK Ha
meTop B koge C# nnm XAML.

O6paboTunk codbITUA NpeacTaBnseT cobon MeTog,
KOTOPbIN BbI3bIBAETCS BaLLVM MPUIOXEHUEM NPY BO3-
HWKHOBEHMM HEKOTOPOro CODbLITUS (LienyKa KHOMKOW
MbILLW, HaXaTisi KNaBuLKM, W3MEHEHUS pa3MepoB
OKHa U T. 1.).

IDE ynpolyaeT pobaBneHne MetooB 06paboTymkoB
COBbITWI M yNpaBneHne UMn.

B okHe Error List B IDE BbiBOgSTCS onucaHus owm-
60K, KOTOpble NPEnsTCTBYHT MOCTPOEHUIO BaLlEero
MPUNOXEHNS.

Tanimepbl MHOrOKpPaTHO BbIMOMHSAOT 06paboTymk co-
6biTns Tick ¢ 3aaaHHbIM MHTEPBAIOM.

foreach — pasHoBMgHOCTL LMKIOB Ans nepebopa
KOMMeKLMA 3N1eMEHTOB.

Korga B BalLeit nporpaMme NPOUCXOAUT UCKITOYEHME,
cobepuTe MHOpMaLMO 1 MoCTapaiTech onpene-
NUTb, YTO SABMISAETCS €r0 NPUYUHON.

Bocnpon3BoanMbIe VCKITIOYEHNS MPOLLE YCTPaHSITh.

Visual Studio ynpoLlaeT wnCnomnb3oBaHWe CUCTEM
yNpaBneHnsi BEPCUSIMA [l PE3epBHOMO KOMWUpoBa-
HUS KOAA 1 KOHTPOIS BHOCUMbIX BaMU U3MEHEHMIA.

Bbl MOXeTe coxpaHsiTb CBOW KOZ, B yAaNeHHOM peno-
sutopuu Git. Mbl co3gani penosutopuin ¢ UCXOLHbIM
KOZOM BCeX NPOekToB B kHure Ha GitHub.

O‘\
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C*

*

KomaHgebl, Knaccbl v Kog
* X

4 cnelwana, YTo HacTosWwMe paspaboTUUKm
UCMOMb3YHOT TONTbKO MeXaHUYecKue
KNaBMATYphI «CO LEenYKom». TO Npasaa?

Bbl He npocTo nonb3oBartenb IDE. Bbl — pa3paboTyuk.
IDE moxeT coenaTb 3a Bac 04eHb MHOroe, U BCE e ee BO3MOXHOCTU He bes- *
rpaHuyHbl. Visual Studio — ofgHa 13 cambIX COBEpPLLEHHbLIX CUCTEM pa3paboTku
nporpaMmHoro obecneyenns, ogHako mowHas IDE — tonbko Havano. MNpuwino

* BpeMs 3aHATbCA Yrnyb6rneHHbIM M3yyvyeHuem kopa C#: kKakylo CTPYKTypy OH
NUMeeT, Kak OH paboTaeT, kak ynpaBnaTe UM... [loTOMy 4TO HET npegena Tomy,

YTO Bbl MOXETE AenaTh B BaLLUX NPUIOXKEHUSAX.

(W ons AcHOCTU: Bbl MOXeETE ObiTb HACTOALWMM pa3paboTYUKOM HE3aBUCMMO
OT TOro, Kakue KraBuaTypbl Bbl NpegnovmMtaete. TpeboBaHMe TONbKO OAHO: NuU-
caTb KayeCcTBeHHbIN koa!)



KoMaHObI 8 Memodax, MemoOokl € Kraccax

Mpuemompumes k daiinam konconbnozo npunoxkenus

B nmocneaneil riaBe Mbl co3a11 NPOEKT KOHConbHOro npunoxenus .NET Core u npucsonitu emy ums
MyFirstConsoleApp. Korma BoI aT0 cesamm, cpeaa Visual Studio cospana gse manku u Tpu Qaiina.

Cpeda Visual Studio cosdara 3a Bac d6e
D T ] l nanku u mpu gaiira. Imom daiin co-

MyFirstConsoleApp depXum Kod, komopwiit Bbl 3anyckanu.

l MyFirstConsoleApp.sin

MyFirstConsoleApp

MyFirstConsoleApp.csproj ~ Program.cs

CHUMOK 3KpaHa cde -
AaH 8 Visual Studio

A Tenepb paccMoTpuM ¢aitn Program.cs. Otkpotite ero s Visual Studio: a9 Windows. Eenu 8
. u Bol

M MyFirstCansoleApp - Program.cs = = * Pa5OW\aeW\e 6 MQCOS)
3KpaH 0ydem Boizag -

- ® |  Jemb HEMHO20 uHaue,
[£%] MyFirstConsoleApp = %%, MyFirstConsoleApp.Program = g Main(string[] args) - * HO K0O ocmaHemcs

1 bising system; el mem Xe.

2

3 Elnamespace MyFirstConsoleApp

4 { .

E ;lsss. Program

5
6 ‘ { .
MeTton ¢ umeHem Main. lNMpwu 3anycke KOHCONbHOE

0 ref

= static void Main(string[] args) NMpUoXKeHWe ULeT Knacc, coaepxawmn meton,
8 { . N C MMeHeM Main, U Ha4YMHaeT BbINOJSIHEHUe
9 Console.WriteLine("Hello World!"); o
% } C NepBOU KOMaHAbl 3TOr0O MeToaa. MeTopg
11 3 Ha3blBaeTCA TOYKOMU BXoAa, NOTOMY 4TO MME@HHO
12 | } B 3aToM MmeTtoge C# «Bxogut» B nporpammy.
13 =
1M10% ~ @ No issues found LA Ln:1  Ch:1  SPC  CRLF

* B Bepxueil yactu ¢ailia pasmeniaercsa aupektusa using. [Togo6Hbie cCTPOKH US1Ng NPUCYTCTBYIOT BO
Bcex (pafimax ¢ kogom C#.

*  Cpagy ke Iocjie JMPeKTUB UsSing uieT KaodeBoe CI0BO namespace. Bam kox npuHauiexuT npo-
cTpaHcTBY nMeH ¢ nMeHeM MyFirstConsoleApp. Cpasy e mocjie Hero cie/iyeT OTKpbIBaoIas (pUrypHast
cxo6ka {, a B koHne ¢aiina — 3aKpbIBAIOIIASL ¢urypras ckobka }. Bce, uro HaxoxuTca MEX/y 3TUMU
CKOOKAMU, IPUHAJICIKUT IIPOCTPAHCTBY UMEH.

*  Buyrpu npocTpaHcTBa IMEH HaXOJUTCS Kaacc. B Baieii nporpamme HCHOIb3yeTCs OJUH KJIacC C UMe-
HeM Program. Cpagy e 3a 0GbsIBJICHHEM KJIacca CJIeAyeT OTKpbIBalonias (purypHas CKoOKa, a napHas
3aKpbIBaIOIAsl CKOOKA PACIIOIAraeTCs B IpeAIIocIeHell cTpoke daiiia.

*  BHyrpu Kjacca HAXOAUTCSA METOJ| C UMeHeM Main — 3a 0OBABICHHEM TAKXKE CJAEAYET Iapa (PUIYPHbIX
CKODOOK C CO/LEPKIMBIM.

* Merog COJEPKUT OJHy KoMaHAy: Console.WriteLine ("Hello World!");
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AHamoMuH omJjlapduKa

Koa Bcex nporpamMmm C# nmeet OAUNHAKOBYHO CTPYKTYPY. Bo Bcex nporpaMmmax ucnonb3yrTCsA
NpoCcTpaHCTBa UMEH, KilaCcCbl U MeToAbl, 4yTOObI C KOOOM ObINO y,q06|-|ee paGOTaTb.

Mpwu co3pgaHnm KNaccoB Asisi HAX onpeaensitTcA
npocTpaHCTBa UMEH, YTOGbI 3TU KIacchbl CyLecTBOBanu
oTAenbHO OT KrnaccoB, noctaBnsiembix ¢ .NET.

Knacc cogepxuT 4yacTb Ballen nporpamMmmMbl (XOTsi OYEHb
Method 1 MarieHbK1e NnporpaMMbl MOryT COCTOATL U3 OAHOrO Knacca).

statement

statement

Knacc cogepXxuTt oguH unm Heckonbko meTtoaoB. MeTtoabl
BCeraa A0MKHbI NPUHaAanexarTb knaccy. Metoabl coctoAT
13 KOMaHpA (Takux, kak komaHpga Console.WriteLine,
ucnonb3yeMas NpuroXxeHnem Ans BbiBoAa CTPOKU Ha
KOHCOnb).

Method 2
statement
statement

Mopspok cnegoBaHuA MeToOooB B haie Knacca ponu He
urpaet. MeToA 2 ¢ TakuM e yCrnexoM MOXeT pa3meLlaTbecs
nepen metoaom 1.

Komanga Bbinoansiem ogho geiicmBue

Kakap1il MeTO COCTOUT U3 KOMaHJ, TakUX Kak koManzaa Console. WriteLine. Korga Bama nporpaMMa BbI3bIBA€T
METO/I, OHA BBITIOJHSCT MEPBYIO0 KOMAHY, 3aTEM CJIEAYIONIYIO, 3aTeM CJIeyIonTyio U T. 1. Koraa 6yzeT BoImoHeHA
ITOCJIe{HSISI KOMAH/[a MeTo/(a (MM TporpaMma JOCTUTHET KOMAH/[bI return), MeTO/ 3aBEPIIACTCS U BBIITOTHEHIE
[IPOrPAMMBI IPOLOJDKAETCS C TOUKHU IIOCIE KOMAH/BI, M3 KOTOPOI OBLI BHI3BAH METOA.

Yacmo

gaAaBamem
BOnFOCbl

. . . y
*  noHumato, Ans vero HyxeH ¢ain Program.cs — 3pecb xpaHUTCA KOA MOel nporpammbl. Ho 3auem HyXxHbI ABa Apyrux chaina
1 nanku?

O: Korga Bbl HaunHaeTe HoBbIit npoekT B Visual Studio, cpega co3paeT pewenue (solution). Pelwenne npeacTtasnset coboi KOHTeRHep
Ang npoekta. ®ain pellenns uMeeT cydduke .Sin 1 ConepXUT CNUCOK NPOEKTOB, BXOAALLMX B PELLEHNE, a TaKKe He3HauUTeNbHbIN 06beMm
[ononHUTENbHOW MHGopMauun (Hanpumep, Bepcuto Visual Studio, koTopas ucnons3oBanack Ans cosgaHus pellenus). MpoekT xpaHutes
B Nanke BHyTPW Nanku pelueHns. [Ins npoekTa BbIAENSeTCs OTAENbHAs nanka, NOTOMY YTO HEKOTOPbIE PELLEHUS MOTYT COAEPXaTb HECKOMbKO
MPOEKTOB, HO B HALLIEM PELLEHWM MPOEKT TONBKO OAMH 1 €ro UMs coBnagaeT ¢ umeHem pelueHus (MyFirstConsoleApp). Manka npoekTa Batuero
NPUNOXEHNS COREPXUT ABa haiina: chaiin Program.cs ¢ kogom 1 cpann npoekta ¢ umeHem MyFirstConsoleApp.csproj. ®aiin npoekta coaepxut
BCt0 MHpopmaLmio, Heobxoaumyto Visual Studio Ans noctpoenus koga, T. €. npeobpa3oBaHns ero B hOpMy, KOTOpask MOXET BbINOMHATHCS
Ha komnbloTepe. B Byayliem Bbl yBuANTE B Nanke NpoekTa ele ABe nanku: nanka bin/ coaepxumt ncnonbayemble garinbl, NOCTPOEHHbIE Ha
ocHoBe Ballero kopa C#, a B nanke obj xpaHATCS BpeMeHHble (ailnibl, UCMOMb30BaHHbIE NpW NOCTPOEHMM.
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pa3sdesisieMble Kriacchl

D\Ba knacca mo2ym naxogumbest
B ognom npocmpancmBe umen
(u daiine!)

Bsmianure Ha aiiinl ¢ kogoM C# 13 TporpamMmbl ¢
nmeneM PetFiler2. Onu conepskat Tpu knacca: Dog,
Cat n Fish. Tak kax Bce OHU IPUHAJIEKAT OJHOMY
npoctpanctsy umen PetFiler2, komanansr meToja
Dog.Bark cmoryr BrI3piBaTh MeToabl Cat.Meow
u Fish.Swim 6e3 BkI09eHNa qupeKTHBBI USing.

Ecnu meTtoa nomeyeH KnoveBbIM
cnoBoMm public, 3To o3Havaer,

OpYyruMmu Knaccamu.

MoreClasses.cs

namespace PetFiler2 {

public class Fish {
public void Swim() {
// KomaHAbl

public partial class Cat { <
public void Purr() {
// statements

namespace PetFiler2 {

YTO OH MOXET Ucnonb3oBaTbcsl  [=—————————3p public partial class Cat {

SomeClasses.cs

public class Dog {
public void Bark() {

// 3hecb pa3MelwanTcA KoMaHpAbl

public void Meow() {
// Apyrve KoMmaHAbl

Kiracc MokeT 0XBaThIBATH HECKOJIBKO (hailIoB,
HO IIPH €ro OOBABICHUN JOJIKHO UCIOIb30-
BaThCs KIoueBoe ciaoBo partial. Hesakwo,
KaK pa3HbIe IIPOCTPAHCTBA UMEH U KJIACCHI PAC-
npejendiorcs no ¢gaiitam. Ipu semonnenun
OHH PabOTAIOT TOYHO TAK XKeE.

Knacc moxeT 6bITb pa3éuT no pasHbIM
c¢hannam TonbKO NpU UCNOJNIb30BaHUN
KrroyeBoro crnosa partial. BoamoxHo,
B Koge, HanMcaHHOM ANA 3TOM KHUMM, 3Ta
BO3MOXHOCTb OyAeT ucnosb3oBaTbCsl
He TaK YacTo, HO OHa eLle BCTPeTUTCA
BaM B 3TOM rnaBe, U Mbl XOTUM U3bexartb

HemMpUATHLIX CIOPNPU3OB.
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Bbixoaut, IDE aelcTBUTENbHO CUMBHO
ynpotuaeT pa6oTy. Cpeaa U reHepupyeT

KOA, U MOMOraeT MHe C MOUCKOM Mnpobriem
B MOEM Koae.

IDE nomoraet pa3paboTunKy HanucaTtb NpaBUNbHbIN KoA.

ﬂaBHbIM-L{aBHO HpOI‘paMMI/ICTaM HpHXOI[HHOCb BBOJUTDH KO/,
B IIPOCTBIX TEKCTOBBIX PEJAKTOPAX, TAKUX KaK BIOKHOT mis
Windows nmmi TextEdit g macOS. B To BpeMst HEKOTOpbIE BO3-
MOXHOCTHU TAKUX PEAAKTOPOB GBLIN HEBEPOSITHO HEPELOBBIMU
(mammpumep, mouck ¢ 3ameHoi wn Ctrl+G s mepexoa kK CTpoke
¢ 33TaHHBIM HOMepoM B birokHoTe). Ham mpuxoaurocs ncons3o-
BATb MHOT'O XUTPOYMHBIX IIPUIOKEHUN KOMAHHOM CTPOKU JJIS
MTOCTPOEHUS, 3AITyCKa, OTIAKU ¥ Pa3BEPTHIBAHUSA KOJIA.

3a mpomeamre roas Microsoft (11 6yaeM OTKPOBEHHBIMI — MHO-
THe IPyTUe KOMITAHNUH, a TAKXKE OTACIbHBIE Pa3pabOTINKI) ITPH-
JiyMaJia MHOTO JIPYTUX ITOJI€3HBIX (PYHKITUI: BBIICTICHUE OIMHNOOK,
IntelliSense, BusyanpbHOE pefaKTUPOBAHUE II0Ib30BATEILCKOTO
unrepdeiica B pexxnme WYSIWYG, aBToMaTiaeckoe renepupo-
BaHUE KOJa 1 T. [I.

ITocre maOTHX JET 3BOMOIINA cpeja Visual Studio cTara ogHOM
13 CaMbIX COBEPIIEHHBIX CUCTEM PEAAKTUPOBaHus Koja. M k cua-
CTBIO JUISl HAC, OHA TAKKE CTAIA OMAUUHBIM UHCIPYMEHMOM 045
usyuenusa C# u uccaedosanus npoyecca paspabomiu npuaodicenuil.
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npo2paMMbl cocmosim u3 KOMaHo Yacme

B: A yxe Bupgen dpasy «Hello World». Y Hee ecTb kakon-To oco-
ObI cMbicn?

s «Hello World» — nporpamma, koTopas fienaeT Tomnbko OfHO: OHa
BbIBOAMT (ppasy «Hello World», 4tobbl nokasars, 4To nporpamMma aeicTen-
TENBHO YCMELWHO 3anycKkaeTcst U BbIMOMNHAETCS. YacTo oHa CTaHOBUTCS
nepBoii NporpamMmOot, KOTOPYHO Bbl MULLIETE HA HOBOM 3bIKE, @ ANt MHOTUX
113 HaC — NepBbIM KOAOM, KOTOPbIN Mbl MULLEM Ha JII0BOM A3bIKe.

L[]
o OUrypHbIX CKOGOK 04eHb MHOTO — B HUX TPYAHO OPUEHTUPO-
BaTbcs. bes HUX aecTBUTENbLHO He 060MTUCL?

+ B C# hurypHbie cKoBKv (HEKOTOPbIE NO/N HA3bIBAKOT UX YCaMM», HO
Mbl 3TOT TEPMUH HE UCMOMb3YeM) rpynnUPYOT KOMaHAb! BHYTPY GI0KOB.
durypHble ckobku Bcerga 0bpasytoT napel. 3akpbiBalolas durypHas
ckobka MOXET BCTPETUTLCA B MPOrpamMmme TONMbKO MOCe OTKPbIBAIOLLEN.
IDE nomoraeT HaxoauTb napHble UrypHble CKOOKM — LLENKHNTE Ha
OfIHOM CKoOKe, 1 OHA BMECTE CO CBOEW MapHON CKOOKON M3MEHMT LIBET.
Takxke MOXHO CBOpaunBaTh/passopaynBath 6r1ok1 B mrypHbix ckobkax
NPV MOMOLLM KHOMKI | —| B NIEBOIA YacTI pesakTopa.

[
]j- Yro Xe TaKkoe «MPOCTPAHCTBA MMEHY W NS YEro OHN HYXHbI?

+ MpocTpaHCTBa MMEH NOMOTaI0T YNOPSAOYMTh Pa3nuyHbIe CPeCTBa,
Heobxoaumble Balleit nporpamme. YTobbl BLIBECTY CTPOKY TEKCTa, NpU-
noxeHwe ucnonbayert knacc Console, sensiowuiics yacToio .NET Core —
KpoccnnatopMeHHOro peitMBopka ¢ OTKPbLITEIM KOAOM, KOTOPbIi
COLEPKNT MHOTOYMCIIEHHbIE BCOMOTaTeNbHbIE KNacChl 4715 NOCTPOEHMS
MPUINOXEHNIA. Y «MHOTOUMCTIEHHbIEY CrieflyeT NOHUMATh ByKBANbHO — 3TW
Knaccbl ucumncnsioTes Teicaqamu, noatomy NET 1cnonb3ayeT npocTpaHcTea
1MeH ans ux ynopsigoyerus. Knacc Console npuHagnekut npocTpaHcTey
VIMEH C MMeHeM System, No3aTomy 4Tobl Bbl MOTIW UCTIONB30BATH €70 B
nporpamMmMe, B Hayare kofa [ofXHa pacnonaratbCs AupekTBa using
System;.

L[]
* 1 NNoxo NoOHMMalo, YTO TaKoe TouKa Bxoda. MoxeTe 00bACHUTL
ele pas?

O: BalLa nporpamMma COCTOUT U3 MHOXECTBA KOMaHA, 1 3TW KoMaHzbl
He MOTYT BbINONHSATLCS OJHOBPEMEHHO. [porpaMma HauMHaET ¢ NepBoil
KOMaHfbl, BbIMOSHSIET €€, NEPEXOANT K CrIeAyIoLLeiA, 3aTeM K CrieayioLLeil
3a Helt 1 T. fi. KomaHabl 0BbI4HO pacnpesensioTcs no knaccam.

Wtak, Bbl 3anyckaeTe CBOK nporpaMmy. Kak eit y3HaTb, C kakoi KoMaHzbl
HYXHO HayaTb BbINOMHEHWE? VIMEHHO AMns 3TOTO W HyHa Touka BXOAa.
Yro6bl Ball KOA YCNELHO NOCTPOWUNCS, B HEM [JOMDKEH NPUCYTCTBOBATL
poBHO oaMH mMeToA ¢ uMeHeM Main. OH Ha3sbiBaeTCs TOYKOM
BX0Za, MOTOMY YTO NMpOrpamMma HaunHaeT BbIMOMHEHNE (T. . BXOANUT
B k0Z) C NepBoii koMaHabl MeToaa Main.
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33 AaBaeMwbie BoIl]DOCbI

L]
o 3HauuT, Mou KoHconbHble npunoxenus .NET Core GyayT pa-
0TaTb B APYr1X onepaLuoHHbIX cuctemax?

O: [a!l .NET Core sBnsieTcs kpoccnnatdopmeHHoi peanusaumen NET
(koTOpBIN BKMKOYAET Takue knacceel, kak List 1 Random), Tak uto BaLum
NPUNOXeHUs MOTYT 3anyckaTbCst Ha No6OM KOMMbOTEPE € CUCTEMON
Windows, macOS wnu Linux.

lMonpobyiiTe caenath 310 Npsmo ceitvac. Bam nonagobutcs .NET Core.
Mporpamma yctaHoBku Visual Studio ycmanaenueaem .NET Core
aemomamuyecku, Ho .NET Core Takke MOXHO 3arpy3uTb No agpecy
https://dotnet.microsoft.com/download.

Mocne Toro kak nogaepxka .NET Core Oynet yctaHoBnEHa, HaiauTe nanky
NpoeKTa— LUErKHWTE NpaBoi KHOMKON MbiLm Ha npoekTe MyFirstConsoleApp
B IDE 1 Bbibepute komanzy Open Folder in File Explorer (Windows) unu
Reveal in Finder (macOS). MepeiianTe B COOTBETCTBYIOLLMIA NOAKaTanor
bin/Debug/ v ckonupyiite Bce haiinbl Ha KOMMbIOTEP, Ha KOTOPOM AOIMKHA
BbINONHSATLCA Nporpamma. locne 3Toro nporpammy MOXHO 6yzieT 3anyCcTuTb,
1 oHa 6yaet paboTaTb Ha nt06oM komnbtoTepe ¢ cuctemoin Windows, Mac
unm Linux ¢ ycraHoBnenHo cpegort .NET Core:

® @ Andrews-MacBook-Pro — -bash — 46x5

[$ dotnet MyFirstConsoleApp.dll ]

Hello World! 5,,p/m cHuMok aKpaHa coeAaH

s il 8 macOS, Ho B Windows koMaHoa
dotnet padomaem MOUHO MAK Xe.

]j: O6bIYHO 5 3anyckal nNporpamMMbl ABOWHLIM WENYKOM, HO
¢ thainom .dll y meHst Hu4ero He nonyyaeTcsi. BoamoxHo nu cospatb
06bI4HbI UcnonHsaemblii daitn Windows unu macOS, koTopbliii
MOXHO 3anyCTUTb HanpsiMyto?

O: [la. Komanaa dotnet noseonsiet nybnukosats MCMONHAEMbIe ABONY-
Hble daiinbI ans gpyrux nnatopm. OTKPOATE OKHO KOMaHAHO CTPOKM
UV TepMUHan, NepernaunTe B Nanky, B KOTOPOM HaXoAMTCA arn .sin unm
.CSPr0j, M BbIMOSHUTE 3Ty KOMAHAY, 4T0ObI CreHepUPOBATh UCMOMNHAEMBIN
hann Windows, — atoT npuem paboTaeT B ntoboii onepaLyoHHoN cucTeme
C ycTaHoBneHHoM komaHaon dotnet, He Tonbko B Windows:

dotnet publish -c Release -r winl@-x64

lMocnenHsas cTpoka BbIBOAA AOMKHA COAEpXaTb TEKCT MyFirstCon-
soleApp->, 33 KOTOpbIM CrieayeT ums nanku. Manka cogepxut aiin
MyFirstConsoleApp.exe (1 Heckonbko DLL-¢harinos, HeobxoanmbIx Ans
€ro paboTbl). Takoke MOXHO CTPOUTB UCMIONHAEMbIE NPOrPaMMbI AS APYTX
nnatgopm. 3amMmeHnTe winl@-x64 Ha osx-x64, 4Tobbl OnybnMKkoBaTh
aBTOHOMHOE npunoxenue ans macOS:

dotnet publish -c Release -r osx-x64

Unu ykaxute linux-x64 ans nyénukauuun npunoxenus Linux. 3tot
napameTp HasblBaeTCs MAEHTU(UKATOPOM Cpeabl BbIMOMHEHUS
(RID) — nonHbin cnincok RID goctyneH no agpecy htps://docs.microsoft.
com/en-us/dotnet/core/rid-catalog.
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Komangbl s8asiomest cmpykmypubimu anemenmamu npunoxkenui

Bame NPUIOKEHNE COCTOUT M3 KJIACCOB, KJIACChI COJAEPIKAT METO/JbI, 4 METOAbI COCTOAT
13 KOMaH/. A 3HAYUT, €CJIM BbI XOTUTE IIOCTPOUTD HIPUJIOKEHNC, KOTOPOC peuracT MHOTO
Pa3HbIX 3a4a4, BaM HOHaI[O6I/ITCH MHOT'O pa3HbIX BU10B KOMaH/. OI[HY PasHOBHUAHOCTDb
KOMaH/l Bbl YK€ BUJICI:

Console.WriteLine("Hello World!");

ITa KOMaH/la BBI3BIBAET MeToJ, a uMeHHO MeToJ| Console. WriteLine, koTopblit BoIBOJUT
CTPOKY TEKCTA HAa KOHCOJIb. B 3TOI 1 B APYrux miaBaX KHUTU OYAyT OIMCAHBI APYrHUe pas-
HOBHIHOCTH KoMaH/. Heckobko npumepos:

[lepemernbie 11 0ObABICHISA TEPEMEHHBIX
MO3BOJIAIOT HPIIIOKEHHIO XPAHITD JAHHbIe
U padoTaTh ¢ HUMIL

Bo MHorux mporpaMmax sajieiicTBOBaHbI
MaTeMaTHyecKue BoIMHCICHIsA, T103TOMY
MaTeMaTHyecKue onepaTopbl HCIOIb3YIOTCsA
TS BHIMUTAHUA, YMHOKEHIA, JIeJeHIsA 0 T. ]I,

Yesi0BHbBIC KOMAH]IBI TIO3BOJIAIOT HAM BBHIONPATH
MESKIy BAPHAHTAMI, YT00BI B POTPaMMe
BBITOJIHSLICS JIH00 OJMH 0JI0K Kojia, Juido JApyroii.

baarozaps mikaam ojmn 0,10k porpamMMb
BBITIOJIHSIETCS CHOBA 1 CHOBA, TOKA He Oyjier
BBIIOJHEHO HEKOTOPOE YCIIOBIe,
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y Kaxxdol nepemeHHol ecmb mun

Nepemennbie ucnoabzylomes B npozpammax gass pabombl ¢ gaHHbIMU

JI1o6as1 mporpamMma, HE3aBHUCHUMO OT €€ pasMepa, paboTaeT ¢ JaHHLIMU. JTU
JAHHBIE€ MOTYT OBITH IIPEACTABJIEHBI B (hOPME JOKYMEHTA, KADTUHKHU B BUJEO-
urpe, 0OHOBJICHHS B COLUATBHON CETH, U BCE PABHO OHU OCTAIOTCS JAHHBIMH.
31ech-TO B UTPY U BCTYNAIOT HepeMeHHbIe. OHU HCIIOIb3YIOTCS IPOrPAMMOI
JUIs1 XPAHEHM S JAHHDIX.

06vsBaenue nepementbix

I1pn 06'bABIEHNH TEPEMEHHOM BBI COOOITAECTE MPOTPAMME €€ TUTI U UMs. 3Has
THI Bamei nepeMeHHoN, C# CMOXET BBIIABATH OIMMOKU IIPH MOMBITKE BBITIOJ-
HCHUS 6€CCMBICTIEHHBIX ONI€PANNii — HAIPUMeEp, IPU MOIBITKE BEIYUTAHNS
"Fido" m3 48353. Takme omMOKNA TPEMATCTBYIOT IOCTPOCHHUIO MPOTPAMMBI.
Heckoabko npuMepoB OObABICHUS IEPEMEHHBIX!

// Let's declare some variables «—
int maxWeight;

string message;

bool boxChecked;

o S—

WAmeHa nepeMeHHbIX. C TOYKMK
3peHusi C# HeBaXHO, Kakue UMeHa
NMPUCBOEHbI NepeMeHHbIM, OHU
HY>XHbI TONbKO A1 Bac.

Tunbl nepeMeHHbIX. Onsa
C# tvn onpepenser,
Kakue AaHHble
MOFyT XpPaHUTbCS
B NepeMeHHOM.

Bom novemy mak BaxHo
Boldupame codepamend -
Hble U NOHIAMHbIE UMEHA

V\(’,peM@HHle-

Mepemennble mozym usmensmbes

B pasHble MOMEHTBI BBIIOJHEHUS IIPOIPAMMBI IIEPEMEHHASA MOKET COAEPKATD
pasHble 3HaueHus. JpyrumMu croBaMu, 3Ha4eHHUE IIEPEMEHHON uamensaemcs (coo-
CTBEHHO, IIO9TOMY OHH 1 HAa3bIBAIOTCS «IIEPEMEHHBIMU» ). F 3TO OueHb BasKHbBII MO-
MEHT, IIOTOMY YTO 3Ta /€S JIEKHUT B OCHOBE JIIOOOI HAITMCAHHOI BAMU IIPOrPaMMBI.
JomycTuM, Baima mporpamMMa IpuCcBauBaeT nepemeHHoi myHeight snavenue 63:

int myHeight = 63;

Kaxzprit pas, korna myHeight Bcrpevaercs B kozxe, C# 3aMEHSIET €€ UMS TEKY-
muM 3HaueHueM 63. JlonycTum, nosiHee nepeMeHHOMI OyeT IPUCBOEHO HOBOE

3gauenue 12:
myHeight = 12;

C aToro momenTa C# Gynet 3amensaTs myHeight snauenmem 12 (moka nepemennas
CHOBA HE M3MCHUTCS ), HO IIEPEMEHHAs ITO-TIPEKHEMY OyJieT Ha3bIBaThCs myHeight.
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JobGasn cTpoka,
HauymMHalowascs c //,
ABMSIETCS KOMMeHTapuem
1 He BbINONHAETCA
nporpaMmmon.
KommMeHTapuu MOXHO
ucnonb3oBaTh AN
no6GaBrneHns NpMMeyYaHun,
KOTOpble€ MOMOryT fnoAAM
pa3obparbcA B Balem
KOAE U NOHATb ero ForuKy.

Razkipiit pas, Korna
Baileli nporpamMme
TpedyetTes padoTarh
¢ YHCTAMH, TeKCTOM,
SHAYCHIAMIT <HIC-
TiHa / 0/Kb> WIH
JIOOBIMH JIPYTHMH
BUJ[AMH JIAHHBIX , LI
XPaHeHs STHX J1aH-
HBIX HCTIOJIb3YIOTCS
nepeMeHHble.



Nepeg ucnonbzoBanuem nepementol Heobxogumo

npucBoumb 3Hauenue
Honpo6y171Te BBCCTHU CJEAYIOIMHNE KOMaH/JbI HEC-

IIOCPEJICTBEHHO Nepes KoMaH/oli BbiBoja «Hello C-A.eﬂaﬁ-me
World» B HOBOM KOHCOJIbBHOM IIPUJIOKEHUU: r

string z; 21o;

string message = "The answer is " + z;

ITorpobyiite cemath 3To MpsMO ceirdac. Bel mosyunre
coobmenue 06 omuoke, n IDE He cMoxkeT mocTponTh
Bam koz. Jlesio B Tom, uto IDE nposepsiet xaxyio nepe-
MEHHYIO 1 CJICZIUT 32 TEM, YTOOBI ITIEPE UCTIOTb30BAHIEM
el 6bUIO MPUCBOCHO 3HAaUeHHE. UTOORI BBI HE 3a0BLIN
IIPUCBOUTH 3HAYCHUE TICPEMEHHOM ITepe/| €€ UCITOTb30-
BAHNEM, TIPOIIE BCETO OOBEANHUTL OOBSIBICHIE TIEpe-
MEHHOU € KOMaHAOH, IPUCBAMBAIONIECH € 3HAYCHUE:

int maxWeight = 25000;
string message = "Hi!";
bool boxChecked = true;

N’

3TH 3HaYeHus npuceanBaroTCA NepeMeHHbIM.
Bkl MoXeTe 06BABUTL NepPeMeHHYHo
M NPUCBOUTL el HayanbHoe 3HaYyeHne B OAHOW
KOMaHpAe (XOoTsl 3TO M HeobA3aTenbLHO).

Heckonbko nonesnbix munoB

VY KaX0¥ MepeMEeHHON UMeeTCsl THII, KOTOPBII cOO6ImaeT
C#, Kakoro pojia JaHHbIE B HEM MOI'YT XpaHUThLCA. Pazinunbie
sl C# GyAyT MOAPOOGHO PAaCCMOTPEHBI B ITIaBE 4, a TTOKA MBI
COCPENOTOYNMCS Ha TPEX CaMbIX ITOMYISPHBIX THIaX. Trm int
IpeHAa3HAYeH JUIS XPaHECHUS IeJbIX Yrces, B Tume string
XpaHUTCS TEKCT, a B TUIIE b0Ol — Tormyeckme 3HAUCHUS «HIC-
THUHA / JIOXKb>.

651u3koe 3Hakomcmeo ¢ C#

Eesm BbI mimere Kox

¢ HCT0JIb30BAHIEM
TePEMEHHBIX,, KOTOPbIM
He ObLIO HPHCBOEHO
HAYCHIE, BALI KoJ|
eTponTbest He Oyjier. Jroii
ONMMOKI MOYKHO JIETKO
n30e:KaTh, LI 9100
TI0CTATOYHO 00'Be[HITH
0ObSABJIEHIE TIepeMeHHOii
¢ IPHCBANBAHIEM B OJTHY

KOMAHJLy. T

TTocae mozo Kak n
0ydem npucboero 3Hauemye
9MO 3HaYeHue Moo 8 Arodos
:\I/IO/V(@HW\ USMeHUmb, A 31q _ou
Hl;gvl, npucbauBaruye nepemen -
UCXOOHO020 3HaueHyg npu

00va6eHuy
He ¢co30aem
KuxX Heydodcma, fuka-

epeMerHoi

II€-pe-MEeH-Ha4, Cyw.
SJIEMEHT MJTH (DAKTOP, KOTOPBIH € GOIBIION BEPO-
ATHOCTBIO MOKET U3MEHUTDHCS.
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Ha4YyuHaem rnucame Koo

lenepupoBanue HoBo2o memoga gast pabombl ¢ nepemeHHbIMU

B npeabiaymeii miaBe Bl y3HaIU, 4to Visual Studio yMeeT reHepupoBaTh KoJ 3a Bac.
ITO BecbMa YIOOHO, KOT/A BBI IUIIETE KOJ, @ TAK)KE MOKET OBITh OYECHD I10JI€3HBIM y4es-

o v}
HbIM CPE€ACTBOM. ,HaBaI/ITC BOCIIOJIb3YEMCS TEM, UTO Bbl Y3HAJIN paHEE, U IPHCMOTPUMCSI r CAeﬂaume

IMOBHNUMATEJIbHEE K TCHEPUPOBAHNIO METOAOB.

. . oo
@ Ho6aBbTe MeTon B HOBbIN npoekT MyFirstConsoleApp. *
OTKpoliTe MPOEKT KOHCOJIbHOTO NPHJIOKEHUs, CO3/1aHHbBIN B ntocneaHeit mase. IDE cospana Bame
MIPUJIOKEHHUE C METOJOM Main, KOTOPBIN COEPKUT POBHO OJHY KOMAH/Y:

Console.WriteLine("Hello World!");
3aMeHHuTe ee KOMaH/[0M, B KOTOPOU BbI3BIBAETCS JPYTroil METOL:

OperatorExamples();

@ Nonyunte nHdopmaumio o npobneme ot Visual Studio.
Kak Tosbko BBI 3aBepmmTe 3amMeHy, Visual Studio moguepkHET BBI30B METO/IA KPACHON BOJTHUCTOM IMHUEH.
Hasenure Ha nee ykasarenb mpimu. B IDE noasisercs BpeMeHHOE OKHO € IIOJICKA3KOM:

OperatorExamples(); Ha Mac wieAKHUume Ha CCbiAKe
97| | The name ‘OperatorExamples’ does not exist in the cufzmny UAU HaxXkmume Option+Return,

umodbl BbiBecmu cnucok nped-

Show potential fixes (Alt+Enter or Ctrl+.) AQZAEMBIX pemeHu&.

Visual Studio COO6HIaCT BaM /IB€ BE€IIM: 9YTO B IIPpOrpaMMe CymeCTBYCT l'IpO6.TICMa — BbI IIBITA€ETECH BbI-
3BaTb HeCYHIeCTByIOH.[I/If/'I METOQ (1/13-3a 9€ro InoCTpoeHue Koaa HeBOBMO)KHO) 1 9TO y CpeJibl UMCIOTCA
NPEIIOKEHMA 110 €€ UCITPABJICHNIO.

@ CreHepupynTte metop OperatorExamples.
B cucreme Windows BpeMeHHOE OKHO npejpiaraet HakaThb Alt+Enter nmm Ctrl+ jurs mpocMoTpa BO3MOK-
HBIX HcnpasieHuid. B macOS npucyrcrByer ceblika «Show potential fixes» — maskmure Option+Return.
Haxxmure oxHy 13 9TUX KOMOMHAIIUN KJIABUIN (MUIM IEJIKHUTE HA PACKPLIBAIOIEMCS CIHCKE CIEBA OT
BPEMEHHOTO OKHA).

OperatorExamples();

o

Generate method 'Program.OperatorExamples E € (50103 The name ‘OperatorExamples’ does not exist in the current
context
)

K.oz0a IDE zeHepupyem HoBuili memod
3a Bac, oHa Brarodaem KOMaHOY throw Detvate atatie Al d Operatorexmpeal)
,

KaK BpeMeHHbIl 3an0AHUMEAD " npu w
)

3anycke Bawa npozpamma npepoem - - '
4, KAK WMOAbKO OHA docmuzHem amou }  CHUMOK aKkpaHa cderar 8 Windows. OH HeckoAbko om -
2

SXODUMO <o Audaemces om Bepcuu dAS Mac, Ho codepkum my Ke
KOMaHDbL. K-oMaHOy throw HeooX Wicbopausto P r Y

Preview changes

3aMeHUMb KOOOM.
AT

VY IDE ecTb pemienue: oHa creHepupyeT MeToj ¢ umeHeM OperatorExamples B ki1acce Program. Ienxk-
HHuTe Ha ccbuike Preview Changes, 4TOGbI OTKPBITH OKHO C IIOT€HIUAILHBIM pentenueM IDE — no-
6aBJIeHIEM HOBOTO METO/A. 3aTeM IIEeJKHUTE Ha KHonKe Apply, 4TOGBI BKIIOUUTDL METO/| B Balll KOJ.
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651u3koe 3Hakomcmeo ¢ C#

QobaBaenue koga ¢ ucnonbzoBanuem onepamopoB T

Hrax, B mepeMEeHHOM XpaHATCs JaHHbIe. UTO Terneph ¢ HUMH MOXKHO ¢Jie1aTh? Ecim aTo uncio, "
€ro MOKHO C YeM-HUOY/Ib CJIOKHUTD UM YMHOKHUTB. Ecin aTO cTpoka, ee MOKHO OObEeIMHUTD x —
C APYTUMHU CTpOKaMH. B a3ToM BaMm rmomMoryT onepaTopsl. Hike npuBeieHO T€JI0 HOBOTO METO-
na OperatorExample. BkiounTe 3TOT KO B CBOIO IPOrpaMMy U IIPOUUTANTE KoMMeNMapuu,
YTOOBI Y3HATH OO MCIIOJb30BAHHBIX B HEM OIIEPATOPAX.

private static void OperatorExamples()

{
// 3Ta KomaHpa o6bABNAAET NEepeMeHHYWw M NpucBavBaeT el 3Ha4veHue 3
int width = 3;

// OnepaTop ++ WHKpeMeHTUpyeT nepemeHHyw (yBenvunBaeT ee Ha 1)
width++;

// Ob6baABnAem ewe pABe nepemeHHble int pgna XxpaHeHuA 4yucen

// n ncrnonb3yem ornepaTtopbl + U * ANA CAOKEHUMA U YMHOXEHUA 3HaYeHuin
int height = 2 + 4;

int area = width * height;

Console.WriteLine(area);

// Cnepywume nBe KOMaHAbl OObABNAKWT CTPOKOBbIE MEepeMeHHble

// W obbeguHAKNT UX onepaTopoM + (3Ta onepauus Ha3biBaeTCA KOHKAaTeHauuem)
string result = "The area";

result = result + " is " + area;

Console.WritelLine(result); CmpokoBoie nepemerHbie ucnoabsyrom -

// JNorudeckas nepemMeHHas MOXeT cogepXaTb iZA;§’ZZfHeH“ﬂ mekema. Kozda Boi uc -
// nu6o true, nubo false oo OEL ogézgipgonp'*co CMPOKAMU, amu
bool truthvalue = true; p HAOMCA, MaK Ymo cAoXKeHue

"abc"+"def" daem cmpoky "abedef"
. : ) y "abcdef". Takoe 0dv-
Console.WritelLine(truthvalue); eduHeHue cmpok HasblBaemes KOHKameHayueil.

}
N Bo3bMu B pyky KapaHaaL

KomaHgbl, TOnbKo uTo Jo6aBNeHHble B Balll KOA, BbIBOAAT Ha KOHCOMNb TPY CTPOKU: Kaxkaasa komaHaa Console.WriteLine
BbIBOAWT OTAENbHYIO CTPOKY. [pexxae uem 3anyckaTb NporpaMmy, noctapaiitecb pa3obpartbcs, UTo OyaeT BbIBEAEHO,
1 3anuwnTe pesynbTaTtbl. M He NbiTaliTeCcb NOACMOTPETL pelleHne — ero 3fecb HeT! YTo6bl MpoBeprTb CBOU OTBETHI,
NpOCTO 3anycTUTe NPorpammy.

Modckaska: npu npeobpazosaHuu bool 8 cmpoky moxem 6bime nosydeH pesynsmam False unu True.

Crpoka 1:

Crpoka 2:

Crpoka 3:
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omnad4yuk riroMozaem MoHsImbs KOO

Ucnoab3oBanue omnaguuka gas HabalgeHus 3a usmeneHuem nepemenHbix

Korpa Bbl 3amyckaiy cBOIO IPOrPaMMy PaHeE, OHA BBIINOIHAIACH B OTJIAJUUKE — HEBEPOATHO IOJE3HOM HHCTPY-
MEHTE, KOTOPBIi IIOMOTaeT IIOHATD, KaK Pab0TaIOT IPOrpaMMbl. BBl MOKeTe NCII0Ib30BaTh TOUKH IPepbIBaHus
JUl TPUOCTAHOBKU IIPOTPAMMBI B TOT MOMEHT, KOIJIa OHA JOCTUTAET ONpPE/IeJIEHHbIX KOMAH/, U CIE€UTD 3a
3HAYEHUAMU II€PEMEHHDIX B OKHE MPOocMOoTpa. BocronbsyeMcsa OTIafIuKOM, UTOObI yBUJETD KOJ| B IEHCTBUU.
Hawm norpebyiorcs Tpu GyHKIUM OTIaJUNKA, KOTOPBIE BbI HalileTe Ha aHEIU MHCTPYMEHTOB:

e e # N & o I:T}#;-izé?sfé

Step Into (F11) Step Over (F10) ‘étep Out (Shift+F11)
U
Ecim nporpaMmMa oka:KeTcs B COCTOSIHUU, KOTOPOTO Bbl HE OXKUJAJIH, r CAeJIaume
[IPOCTO MePEe3aIyCTUTE OTIA[INK KHOIKOM Restart ©.

-
YcTaHOBUTe TOUYKY NpepbIBaHUA U 3anycTUTe NporpamMmy. .

Haseaure ykasaTesb MBIIIM HAa BBI3OB METOJA, JOOABJIEHHLIHN K MeTOy Main Bameii mporpaMMbl, U BbI-
6epure komanay Toggle Breakpoint (F9) u3 menro Debug. CTpoka JjoKHA BBINISJICTD TAK:

| 0 references
7 =] static void Main(string[] args Ha Mac ans ynpaBneHus otnagkown
8 | { Mcnornb3yrTcs KOMOMHaumMm knaeull Step
® o Over (> 30), Step Into ({+ 3£ 1) n Step Out
10 | } (1 38 U). OkpaHbI 6yayT He3HaYUTENbHO

OTNMYaTbCs, HO OTNaA4YMK paboTaeT TO4HO
Hasxxmure KHomcy\b MyFirstConsoleApp , YTOGDI BBIITOJHUTH | Tak e, Kak Noka3aHo B «PykoBoacTBe Ans

IIPOrpaMMy B OTJIAJUUKE, KaK 3TO JEJIaJI0Ch paHee. | nonkb3osatens Macy (npunoxenue 1).

9 BbinonHuTe nporpamMmmMy B nowiaroBoM pexunmMe ¢ BXogomM B MmeToA.

Bam OTIAAYNK OCTAHABINBACTCS B TOYKE ITPEPbIBAHUS, yCTaHOBJICHHOﬁ Ha KOMaH/[€ C BBI3BOBOM METO/Ja

OperatorExamples.
7 = static void Main(string[] args)
8 B {

(] 94" OperatorExamples () ;|
10 }

Haxxmure kHonky Step Into (F11) — omraguuk 3aXoauT B METOJ, 2 3aTEM OCTAHABJINBACTCS IIEPEJ| BbI-
ITOJJHEHUEM IIE€PBOH KOMAH/bI.

e MpoBepbLTe 3HaueHne nepemeHHon width.

[Ipu momaroBoM BBLINOJTHEHHH KOJA OTIAJUUK IPUOCTAHABIUBAETCS IOCJIE KaKOU BBIITOJTHEHHON
KoMaHBl. PazpaboTunk mosxyyaeT BO3MOKHOCTD IPOBEPUTD 3HAUEHNS rTepeMeHHBIX. HaBeanTe ykaza-
TeJIb MBIITY Ha ITepeMeHHyIo width.

BoldeAeHHas dpuzypHas cKoOKa

12 ~lprivate static void OperatorExamples
9 13 < 17ms el ¢ e Q z u CVV\}O@/\K& Ha Aé OIéAéV\O/\@
& 1ims elapsen p
i 3 umo Ko bIA
14 // This statement declares a variable o3Ha4arom, > Boi-
15 bl int width = 3; npuocmarobaeH neped bol
16 ® vidh 0 = noAHeHueM nepBoli KoMaHdbl

Memooa.

IDE oTkpbIBaeT BpeMEHHOE OKHO C TEKYIIUM 3HAYE€HHEM IIEPEMEHHON — B HacTosmEee BpeMsa OHO pasHO 0.
Tenepns maskmuTe KHONKy Step Over (F10) — ynpasieHue nmponyckaeT KOMMEHTapHH 1 IEPEXOANT K MEPBOMA
KOMaHjie, KOTOPas BBIIECASIETCS IIBETOM. MBI XOTHM BBIITOTHUTH KOMAH/Y, IIO3TOMY CHOBA HAXKMHTE KHOIKY
Step Over (F10). Eme pas 3agep:xnte ykazateab Mpimmu Ha width. Temepns mepemennas cogepxut 3HaueHne 3.
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651u3koe 3Hakomcmeo ¢ C#

B okHe Locals BbIBOoAATCA 3Ha4Y€HUS NepeMeHHbIX.

O6DsBIECHHDIE TEPEMEHHBIE ABISIOTCS JOKAIbHBIMH IO OTHOMICHHMIO K MeToy OperatorExamples —
3TO O3HAYAET, YTO OHU CYIECTBYIOT TOJILKO BHYTPH METO/A M MOTYT BBIIIOJIHATHCA KOMAHAAMU B METOJIE.
B mponecce omragku Visual Studio BeiBoANT 3HAUYE€HHS IepeMeHHBIX B OkHe Locals B Hiknelt vactu IDE.

Locals X

Search (Ctrl+E) Search Depth: (3~ OkHa Locals u Watch 8 Visual

Studio oA9 Mac Bolergdam He -

Name Value Type !
O width B [int ! MHo20 uHave, Yem B8 Windows,
@ height 0 it < o codepxam my Xe uHGop -

@ = = Mayuro. OmceaexubBaeMole

e . I 3HadeHus 8 Bepcusx Visual
o ol l =ting Studio org Windows u Mac
@ truthValue false bool

200aBAarOMCH OOHUM U MeM
e cnocodoM.

[o6aBbTe oTcnexuBaHue ans nepemeHHon height. M

OJ1HO¥ 13 CAMBIX ITOJIE3HBIX BO3MOXHOCTEH OTIaINKA ABIsIeTCSI okHO Watch, KoTopoe 06br9HO pac-
ITOJIaraeTCs Ha TOH JKe MaHen, 9To 1 okHo Locals B HypkHeH yactu IDE. Korma BeI HaBoanTE YKa3aTeb
MBIIITN Ha TIEPEMEHHYIO, BBl MOJKETE JOOABUTD €€ JUISl OTCICKUBAHNS — MICIKHATE MMPABOM KHOMKOM
MBIITN Ha UIMEHU TIEPEMEHHON BO BPEMEHHOM OKHeE U BhI6epuTe koManay Add Watch.

Locals  Watch 1

int height = 2 + 4;
int areaﬁ_hginhr NDolk ol ala. OTJIaqu]/IK -
8 Copy Ctrl+C
Console-Urd ™ cop tpressin OJJH M3 CAMBIX
Copy Value
// The next Edit Value ring variables MoJIe3HbIX
// and use & Add Watly n them together)
string resu ¢ Add Perallel Watch MHCprMeHTOB
rlesult = re Hexadecimal Display . .
Console.Wri Break When Value Changes Vlsual StUdl()?
a 3a0THO

Ilepemennas height moasasercsa B okHe Watch.

U TIPeKpacHbIii

Watch 1 * A X
Search (Ctrl+E) P ~| &« = SearchDepth: |3 ~ MHCprMeHT IUIH
Name Value Type -

T . AHATH3A PaboThi

BalllNX IPorpamm.

Locals | Watch 1

BbinonHuTe ocTtanbHOMN KoA4 MeToda B nowaroBomM pexume.

BrimorauTe B 1orarosoM pexknme Kaxayio komanay OperatorExamples. B xoze monraroBoro BbImoJ-
HEHMs MeToJa obpamaiitTe BHUMaHue Ha okHa Locals u Watch u ciexure 3a naMeHeHreM 3HAYEHMIA.
B cucreme Windows naskmure Alt+Tab no u mocie komana Console. WriteLine, 4To6bI HEpeKII0YaThCS
Ha OTVIQJI0YHYIO KOHCOJIb M OOPATHO JUIsl IPOCMOTPA BbIBOJA. B macOS BbIBOJ HAIIPABISAETCS B OKHO
TEPMUHAJIA, TAK YTO BAM HE IIPUJIETCS IEPEKIIOIATHCSI MEXK/Y OKHAMU.
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=rnpomus ==

Ucnoab3oBanue onepamopoB gass pabombi ¢ nepementbimu

XOpOHIO, AAHHDbIC COXPAaHCHDI B HepeMeHHOI/UI. YT0 ¢ HUMU MOKHO CILGJIaTb? Yacro B nporpamme
Tpe6ye'rc51 BBIITOJTHUTH HEKOTOPbIC L[efICTBPIH B 3aBUCUMOCTU OT 3HaueHus. M1 31€Cb HAUYMHAIOT
UrpaTtb BaXXHYIO POJIb OIICPATOPDLI IPOBEPKH PABEHCTBA, ONI€PATOPHI OTHOIMEHUA U JIOTHIE€CKHE
OII€PaATOPhI:

OnepaTopbl NPOBEPKU paBeHCTBa

OnepaTop == CPABHHUBACT JIBA 3HAYCHU 11 BO3BPAIACT PEIYJAbTAT
true, ecau OHU PaBHDI. ByAbme l

Omneparop != o4eHb IOX0X Ha ==, HO OH BO3BPaIl[aeT true, ecau JBa : OCIIIOI)C'}KHI)L

CPaBHHNBACMbIX 3HAYCHUSI HE PABHDbI. He nyTaﬁTe oneparopbl =

OnepaTtopbl OTHOLUEHUA
Onepamop = (00uH 3HaK

paseHcmea) npuceauea-
em 3Ha4yeHue nepemMeHHod,
a onepamop == (0ea 3Haka

OmnepaTopsl > 1 < UCIOAB3YIOTCS JJIS CPABHEHMS YHCEI: OHU ITPOBE-
PAIOT, YTO YMCJIO B OAHOU IEPEMEHHO OOJIbIIIe MM MEHbIIE YUCIa
B IPYTrOU II€PEMEHHOIA.

TaxKe MOKHO UCIIOJIb30BATh ONEPATOP >= ISl HPOBEPKH TOTO, YTO :  paseeHcmea) nposepsiem dsa
OJTHO 3HAYEHUE GOJIbINE TG0 PABHO JPYTOMY, FUI OTIEPATOP <= JIIs :  3HayeHuUs Ha paseHcmeso. Bbi
IIPOBEPKH TOTO, YTO OFHO 3HAYEHNE MEHBIIIE TG0 PABHO JIPYTOMY. :  He rosepume, CKO/IbKO OWU-

60K 8 npoepammax — daxe

y OrnbIMHbIX Mpo2pamMmMmu-

cmos! — ecmpeyaemcs u3-3a

ucrob308aHUsT = 8MeCcmo

¢ ==, Ecnu IDE nayuHaem

BoT kak MOXHO IPOBEPUTL, 4TO 1 paBHO 3 wau j Menbme 5: )KarnosambCsl Ha Mo, 4Ymo «He

(1 ==3) || (3 < 5) : yOdaemcs npeobpaszosams

:mun 'int' e 'bool'», mo, ckopee

8cez0, UMEHHO 3Mo Mpou30-
wi1o 8 sawel ripoepamme.

Jlormyeckue onepartopbl

OrnesbHbBIE YCIOBHS OOBEUHSIOTCS B OJJHO COCTABHOE YCJIOBUE ITPU
nomon oneparopa && (M) u oreparopa || (MJIH).

Onepamopbl A5 cpabrenus 9Byx nepemeHHobIX int

eHue NepeMeHHol npu nomowu

Bepku npoBepsarom 3Ha4 . .
Mpocwble npodepku nposep Brerus 0Byx nepemerHplx int, X u y:

onepamopa cpabrerus. Tpumepot cpa

X <y (MeHbwe)

x >y (6onbuwe)
y (paBHo - obpaTuTe BHMMaHue Ha [ABa 3Haka

dydeme ucnorbsobamo dawe Bcezo.

—_#
——1

paBeHCTBa)
X==

UmerHo makue npoBepku Bel
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651u3koe 3Hakomcmeo ¢ C#

Npunsimue pewenui B komangax if

Komanpgp! if B Baleii mporpamMmMe BBIIOIHAIOT HEKOTOPbIE JEUCTBHA TOIBLKO B TOM CJIy4ae, €CIH
3aJJaHHBIE YCIOBUS NCTUHHDI (1 10KHbI). Komarna if nposepaem ycaosue n BpimonaseT kof,
€CJIN TPOBEPKA AACT pe3yabTaT true. OueHnb yacTo KOMaH/b! 1 mpoBepsroT 1Ba 3HAYCHNS HA
PaBEHCTBO. B Takux cUTyaluax UCIOIb3YyeTCsA OlepaTop == (HAIIOMHUM: OH OTINYAETCS OT
omepaTopa =, KOTOPBII HCIIOJIb3YETCS ISl IPUCBABAHUS).

int someValue = 10; Kaxxpas komaHga if HauMHaeTcs ¢ ycnoBus
. TR B KpYITbIx CKOOKax. 3aTem cneayet 6nok
string message = > KOMaHz, B PUrypHbIX CKOGKax, KOTOPbIN
BbINOJHSIETCA B 