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BCTYII

Po3BUTOK €KOHOMIKH, MPOMHUCIOBOCTI, HayKH 1 TEXHIKH, cepu OCBITH
ChOTOAHI 3HAYHOIO MIPOI0 3aJIeKUTh BIJT MacOBOTO 3alpOBAKEHHA Ta
BUKOPUCTAHHA  OOYMCIIOBAIbHOI  TexHikd. Ile BuMarae miATOTOBKU 1
NEepemniroToBKM (paxiBLiB 3 MPOrpaMyBaHHS 1 BUKOPHUCTAHHS MEPCOHATBHHUX
KOMIT FOTEPIB.

OcTaHHIM 9acOM B HaBUAJLHUX IJIaHAX BUIIUX HABUAJIBHUX 3aKJIAJIIB 1 pI3HUX
KypCiB MiJBUIIECHHS KBamidikalii nependadyaeTbCsl MPOBEACHH MPAKTUYHUX POOIT
Ha KoMIT'IoTepax. ToMy B OCHOBY METOAMYHUX BKa3iBOK IIOKJIAJEHO KypcC
NPaKTUYHUX pOOIT, SAKI MPU3HAYEHl IJIs CTYACHTIB, IO BHUBYAIOTHh OJHY 3
HAWTIOIIMPEHIIUX MOB nporpaMmyBaHHs — C#. Bka3iBku MICTSTh MPAaKTUYHI pOOOTH
3 HaAWBAKIIMBIIIUX TEM, SKI HEOOXITHO 3aCBOITH CTYJICHTY NPU BUBUCHHI OCHOB
porpaMyBaHHSI.

Bubip moBu nporpamyBanHsi C# OSICHIOETHCS TAKUMH YAHHUKAMMU:

. IPOCTOTOIO 1 MPUPOIHICTIO OCHOBHUX KOHCTPYKIII MOBH, 1110 I03BOJISIE
IIBUIKO 11 OCBOITH 1 CTBOPIOBATH AJITOPUTMIYHO CKJIAJIHI IPOTPaMu;

. MO>KJIMBICTIO BUKOPUCTaHHS PO3BHHEHHUX 3aC001B MOJAHHS CTPYKTYD
JaHUX, 10 3a0e3neyye 3py4yHICTh POOOTH SIK 3 YMCIOBOIO, TaK 1 3 CHUMBOJIbHOIO
1H(DopMmarri€ro;

. BIJIMOBIJIHICTIO IPUHIIMIIAM 00’ €KTHO-OPIEHTOBAHOTO MPOrpamMyBaHHS,
10 pOOUTH MPOTPaMHU HAOUHUMU;

. HasBHICTIO O0i0iioTeku mporeayp 1 GyHKIOiA ais podoTH SK 3
TEKCTOBOIO, TaK 1 3 TpadiuyHOI0 1HPOpMAITi€I0, IO J03BOJISIE CTBOPIOBATH JIOCUTH

CKJIJH1 TIPOTPAMH.



BUMOT Y BE3NEKH ITIJ] YAC POBOTH B JIABOPATOPII
OBYUCJIIOBAJIBHOI TEXHIKH

1. [{i mpaBuia € 0OOB'I3KOBUMH ISl BCIX CTYJICHTIB Ta IHIIMX OCIO, sKI
MPaIlOIOTh B JIAOOPATOPIsX MOCTIMHO YA TUMYACOBO.

2 [lepeBipka 3HaHb LIUX MPABUI POBOIUTHCS:

3. 00CIIyTrOBYIOUYOTO TIEPCOHAY - 3aBITyIOUHUM J1a00paTOPI€IO;

4 CTYJICHTIB - BUKJIaJladyaMHU, SIKi € KepIBHUKAMHU JTJa00OPaTOPHUX POOIT.

5. [Ticns mepeBipku 3HAHb ITUX TMPaBUJ, KOXKEH 3 THX, XTO MPAIIO€ B
nabopaTopli CTaBUTh CBifl MIAMKC B CHeliaibHOMY >KypHaimi. be3 1mporo mianucy
HIXTO 10 poOOTH B 1abopaTopii HE HOBUHEH OYTH AOMYIICHUM.

6. JloTpuMaHHS TpaBUl 3 TEXHIKA OE3MEeKH MOBHUHHO TypTyBaTUCS Ha
BHUCOKIM CBIZJOMOCTI BCIX, XTO Tpaitoe B Jiaboparopisix. KoxkeH, XTO MOMITUTH
MOPYIICHHS MTPaBMUJI, @ TAKOXK HECTIPABHICTb, SIKa SIBJIsIE COOO00 HEOE3MeKy /s JTI0AeH
1 00NaiHaHHS, TOBUHEH CHOBICTUTH MPO 1€ KEPIBHUKA.

7. Po6ota B nabopaTopii M0 BUKOHAHHIO KOHKPETHOT'O 3aBJIaHHS MOXE
MIPOBOJIUTHUCS TUTBKH MICIS PETEBHOTO 03HAWOMJICHHS CTYICHTIB 3 00JIaIHAHHAM 1
po0OOTOI0, Ta YITKOTO YSIBICHHS TPO TE€, 5Kl €JIEMEHTH YCTaHOBKH OYIyTh Mij
HAIPYTOl0 Ta JIOTUK JI0 SIKUX € HEOE3MEUHUMH Y CTaHl POOOTH.

8. 3a00pOHSIEThCSI BUKOHAHHS PEMOHTHHX pOOIT Ha OOJaJHAHHI, SKe
3HAXOJUTHCS MiJ] HAIIPYTOIO.

Q. 3abopoHsieTbecsl HaOmmkatuca abo TOPKATUCA [0 CTPYMOBEIYYHMX
YaCTHUH, 1[0 00epTal0ThCs, a00 YCYyBaTH HECTIPABHOCTI 0€3 BIKIIOYEHHS YCTAHOBOK.

10.3a60poHSIETHCS MPOBOJUTU MEPEKIIOUCHHS B CXEMI, sIKa 3HAXOUThCS i1
HaIpyToIo.

11. TlepeBipky HasiBHOCTI HAmpyTrH O3BOJSETHCS MPOBOIAUTH TUIBKH 3a
JOTIOMOTOI0 BOJIETMETPA.

12. AmapaTtu ynpaBiiHHS Ta BUMIPIOBAIBHI MPUIAAH CIIiI pO3TAIIOBYBAaTH
TakK, 100 OyJI0 3pyYyHO BECTH CIIOCTEPEKEHHS 3a MpUjIaJiaMu, HE TIEPErnHaAIUHCh
yepe3 MpOBOAM Ta arapaTu.

13. YV Bumagky BUHUKHEHHS OyJb-SKHX HECIPaBHOCTEH HEOOXiIHO
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HETalilHO BUMKHYTH HBJICHUM yCTAaHOBKH Ta CIIOBICTUTHU KEPIBHHUKA 3aHSTH MPO IIE.
14. KHOmNKM ynpaBiiHHSI, pyOMIHPHUKNA BCTAHOBIIIOBATH B JIETKOIOCTYITHHX
MICIISIX JUISl IIBUIKOTO BUKITIOUCHHS CXEMHU.
15. 'V Bumaaxky NpUIHUHEHHS TMOJayl €JIeKTPOCHEprii B j1abopaTopiro BCi
YCTaHOBKH B J1TabopaTopii 000B'SI3KOBO BUMHKAIOTHCS HA pOOOYUX MICITSIX.

16. B nmaGoparopisix KaTeropuIHO 3a00POHSETHCS:

. [Tanuty B yCiX MPUMIMIEHHSX, KPIM CIIEIIaTbHO BIIBEACHHUX AJIS LIbOTO
MICIIb;

. [Ipoxnanatu 6e3 103BOMY MOCTIMHI Ta TAMYACOBI JIIHIi,

. KopuctyBaTucs moOyTOBUMH €IEKTPOHArPiBAIbHUMU TPUIIaIaMU;

. KopucrtyBaTucst 3incoBaHuM €JlEeKTpOOOIaHaHHSAM, CaMOpPOOHUMU

3amo0iKHUKaMH, TPOBIIHUKAMU 13 3IMCOBAHOIO 130JIAIIIEI0 Ta CaMOPOOHUMU
€JICKTPOCBITHIIbHUKAMU;
. [IpoBomuTH B HENPUCTOCOBAaHUX MPHUMIMICHHSIX OOMHUBKY Ta

(bapOyBaHHs ieTaneil TOpOYMMH piIMHaMU Ta (papOHUKaMH;

. 30epiraTi MaJIMBHO-MACTWIbHI MaTepiaiu, XIMIKaTh Ta IHIII TOPIOYl
PEUYOBHHY,
. 3arpoMaJi>KyBaTH MPOXOJIU B JIaOOpaTOpisX;

17. Bci, xT0o mpairoe B yabopatopii MOBHMHHI 3HATH, 1€ 3HAXOIUTHCA
anTeyka 3 MeIUKaMEHTaMU JJIs1 HaIaHUM TIEpPIIOoi TOTIOMOTH.

18. Ilpum ypaxeHHI JIOJMHU EJIEKTPUYHUM CTPYMOM Tpebda HeraiHo
BUMKHYTH HaNpyry, HaJaTH MEepIry JOMOMOTY Ta MOKIUKATH JIKapsl.

19. TlopsatyHok oci0, SiIKi TOCTpakAaJid, 3aJ€KHUTh BiJ TOIO, K IIBHIKO
BOHM OynyTh 3BUIbHEHI BiJ] €IEKTPUUHOTO CTPYMY Ta K IIBUIKO iM Oyjae HagaHO
HepIry JOTOMOTY.

20. Ilepury nonmoMory HeOOX1JHO HAJlaTH HEraitHO Ha MICII1 MOJIi.

21. IlepeHocuTn NOAWHY, SIKa TOCTpaXkaajda B 1HIIE Miclle HEOOX1THO
TITBKM B THUX BHUMAJKaX, KOJIM HeOe3lneKa MpOJOBXKY€E 3arpoKyBaTh abo HaJaHHS
JIOIIOMOTY Ha MICI{I HEMOKJIMBE.

22. llpu BiACYTHOCTI y TOCTPAXJAJIOr0 IUXAaHHA, CEPLEOUTTS, MYJbCY
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HIKOJIM He TpeOa CTaBUTH ]l CYMHIB HEOOX1IHICTh NIEPIIIOi JOTIOMOTH, TOMY IO IPHU
YPKEHHI €JIECKTPUYHHM CTPYMOM CMEPTh 4acTO OyBa€ HECIPABXKHBOK. TiIbKH
JKap MOXKE JIJaTH BUCHOBOK PO CMEPTH MOCTPAXKIAIOTO.

23. Jlo mpuizay Jdikaps MOCTpaXJAaJIoMy HEOOXI1JHO HaJIaTH JOMOMOTY 1
NPOBECTU IITy4YHE IUXAaHHA 3 JOTPUMAaHHSAM BCIX MpaBWJI HaJaHHS TMepUIOi
JTIOTIOMOTH.

24. Ilpo BumagoK HeraHo Tpeda CHOBICTUTU KEPIBHHULTBO Kadeapw,
JIeKaHaTy Ta IHCTUTYTY.

25. HegotpumaHHss 1MX BHUMOI HE€ JI03BOJIAETHCA. SIKIO PO3MOPSIKEHHS
CyNepeyuTh [II0YMM MpaBWIAM, HEOOXIHO HAJaTh pO3'ICHEHHS 3 NPHUBOIY

HCYXUJIbHOXO BUKOHAHHA IUX ITPpaBUJI 1 JOBCCTH LIC 10O BiI[OMa KepiBHI/IHTBa.



3AT'AJIBHI BUMOI'M 10 BUKOHAHHS TIPAKTHUYHUX POBIT

[TinroToBKa 10 KOXXHOI POOOTH TMPOBOAMUTHCS B 1032 ayJAWTOPHUMN dac.
CryneHTH 3HAWOMIISATBCS 13 3arajlbHUMM BIJJOMOCTSIMHU, IHINYTh HEOOXigHI
MIpOTpaMHu BIAMOBIIHO JO OTPUMAHOI0 BapiaHTa 1HIUBIIYaJIbHOTO 3aBAaHHS.

Yci poboTu BUKOHYIOTbCS Ha MOBI mporpamyBanHs C#. Ilig udac 3aHATh
CTYJICHTH TPOBOAATh TECTYBaHHS HAIMCAHUX IPOTpPaM, TOOTO 3aIyCKAaOTh iX B
IHTETPOBAaHOMY  CEPENIOBUIIII  PO3pPOOKH HA TMEPCOHATBHUX  KOMIT FOTEpax,
3aliMalOThCs HAJIAroXKEHHSIM 1 BUKOHYIOTh HEOOX1/IHI PO3PaxyHKH.

[Ticnst BUKOHAHHS POOOTH CTYyACHT 0OPMIISIE 3BIT, SIKMI CKIIAJIA€THCS 3 TAKUX

PO3ILITIB:
1. Ha3ssa, Tema i MmeTa po6oTH
2 InuBinyanpHe 3aBIaHHS
3. TexcT mporpamu
4 Pe3ynbpTaTi BUKOHAHHS MPOTpaMu

[1TaG0H 3BITY NMPO BUKOHAHHS MPAKTUYHOI pOOOTH HABEAEHO B IOAATKY A.
Po6oTta 0opMITIOETHCS B €IIEKTPOHHOMY 200 IPYKOBAHOMY BUTJISIII.
ITix gac 3axucty poOOTH HEOOXITHO BIJAMOBICTH HAa KOHTPOJIbHI MUTAHHS 1

BMITHU MOSICHUTH POOOTY MIPOTPAMH.



MMPAKTUYHA POBOTA Nel.
KJIACH
TpuBaicTh NPaKTUYHOT POOOTH — 2 TOJ.

Mera

3acBOiTM  OCHOBHI  TOHATTA  KOHIEMIII  00’€KTHO-OPIEHTOBAHOTO
nporpaMmyBaHHs. BHWBUMTH OCHOBHI MNPUHIMIHN peami3aiii KjJaciB B MOBI
nporpamyBaHHsi C#. OTpuMatd JOCBiA CTBOPEHHS MPOCTUX KJIACiB 3 IMOJSIMHU
0a30BUX THITIB JaHUX.

Crtucii TeopeTH4HI BiIOMOCTI

Kmac € twmoM pmaHWX, BH3HAYCHWM KOPHUCTyBadueM. BiH TOBHHEH
MPEACTABIATH COOOI0 OJIHY JIOTIYHY CYTHICTb, HAaNpHUKIaJ, OyTH MOJCILIIO
peanpHOro 00'ekTa 2060 mporecy. Enementamu kiacy € naHi 1 GyHKIi, Mpu3HAYeHi
TS iX OOpOOKHU.

Ornuc Kj1acy MICTUTB KJITIHOUOBE CJIOBO class, 3a SKUM CIIAY€E Horo iMm's, a mai
y QIrypHuX Qy’KKax — TUIO Kjacy, TOOTO CIUCOK Horo eneMmeHTtiB. Kpim Toro, s
KJIacy MO>KHA 3aJaTH Moro 6a30B1 kjacu (IpeKu) 1 psii HEOOOB'SI3KOBUX aTpUOYTIB
1 crienuikaTopiB, SKi BU3HAYAIOTH P13HI XapaKTEPUCTUKH KIIACy:

[aTpubyTn] [cneumnpikaTtop] class im'a_xknacy [:npeaku] Tino knacy

OO0O0B'SI3KOBUMU € TLIBKH KIIFOUOBE CIOBO Class, a Takox iM'st Ta TiJIO Kiacy.
Im's knmacy 3amaeTbesi MporpaMicToM 3a 3arainbHuMu npasuinamu C#. Tino kiacy —
IIe CMHCOK OMHUCIB HOT0 €NeMEHTIB, YKIaJeHu y (irypHi aykku. CIHUCOK MOXKe
OyTH TTOPOXKHIM, SKIIO KJIaC HE MICTUTH KOJTHOTO €JIEMEHTA.

Crnenudikatopu BU3BHAYAIOTh BIACTUBOCTI KJIACy, @ TAKOX JTOCTYIHICTb KJ1acy
JUISL  IHIIUX ~ €JIEMEHTIB Tporpamu. MOXIMBI  3HA4eHHS  crerudikaTopiB
nepepaxoBani B Tabn. 1.1. Kiac moxkHa omucyBaTu 0Oe3NnocepeHbO BCEpeIuHI
npocTopy IMeH al0o BCepelMHl I1HIIOro kiacy. B ocraHHbOMY BHUIAJKY Kilac
HA3WBAETHCS BKJIAJACHUM. 3aJIEKHO B MICIHI ONHCY Kiacy [HesKl 3 IHX

crieniudikaTopiB MOXKYTh OyTH 3a00pOHEHI.
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Tabmuis 1.1. Cnenudikaropu Kiacip

Ne | Cnenndikarop Onuc
1 |new BuxopucTOBY€EThCA IS BKIAICHUX KIIAciB. 3a7a€ HOBHUU OIHC KJIacy, HATOMICTh
YCHaJKOBAaHOTO BiJl TIpeKa. 3aCTOCOBYETHCS B i€papXifx 00'€KTiB
2 |public JlocTyn He oOMexeHui

BUKOPHUCTOBY€EThCS TS BKJIAJACHUX KiaciB. JIOCTyI Juiie 3 eIeMEHTIB JaHOTO i
3 |protected

[MOXIAHUX KJIaciB

4 |internal JocTyn nuiie 3 1aHO1 nporpamu
protected . . . ..
5 internal locTymn nuie 3 JaHOTO 1 MOXITHUX KiIaciB abo 3 JaHOi MpOTrpamMu

6 |private BukopucToBY€ETbCS IS BKIAICHUX KIaciB. JlocTyn muiie 3 exeMeHTiB Kiacy,

BCEpPEINHI SKOTO OTMCAHUM MaHW KI1ac

7 |abstract AGCTpaKkTHHUH KJ1ac. 3aCTOCOBYETHCS B i€papXisix 00'€KTIB
8 |sealed 3akpuTHii Ki1ac. 3aCTOCOBYETHCS B i€papxisix 00'€KTiB
9 |[static CTaTHIHUH KJ1ac

Cneundikaropu 2-6 Ha3uBawThCs crnenudikatopaMu Joctyny. Boxu
BU3HAYAIOTh, 3B1JIKM MO>KHA 0€3M10CEPEHbO 3BEPTATHUCS 1O JAHOTO KJIacy.

Y umiii poOOTI BUBYAKOTHCS KJIACH, SIKI OIHKCYIOTBCS B TMPOCTOPl IMEH
oe3nocepeHbo (TOOTO He BKIIaeH1 Ki1acH). [1jist TaKuX KJ1aciB 10y CKatOThCS TUIbKU
nBa creuu@ikaropa: public 1 internal. 3a 3aMOBYYBaHHSM, TOOTO SIKIIO >KOJACH
cnierugikaTop JOCTYIy HE BKAa3aHHM, Ma€ThCA Ha yBa3i cieludikaTop internal.

Knac € y3aragbHeHUM MOHATTAM, 110 BU3HAYAE XaPAKTEPUCTUKH 1 IOBEJIIHKY
BCIX KOHKPETHMX OO'€KTIB LBOrO KJacy, SIKI Ha3MBalOTh EK3eMIUIIpamMH, ado
00'ekTamu, KJacy.

OO0'exTH CTBOPIOIOTHCS SIBHUM UM HESIBHUM YUHOM, TOOTO 200 MPOrpamicTom,
abo cuctemoro. [IporpamicT CTBOPIOE €K3EeMIUISIp KJacy 3a JOMOMOIOK omepartii

NeW, HaIpUKJIaI;
Book a = new Book();

var b = new Book();

Jlist Kos)kHOTrO 00'€KTa MPU MOro CTBOPEHHI B Mam'siTi BUAUISETHCS OKpema
o0nacth, B siKiil 30epiraiotbest Horo mani. Kpim Toro, B kiaci MOXyTb OyTu
OPUCYTHIMH CTaTH4YHI €JIEMEHTH, sIKI ICHYIOTh B €IMHOMY EK3eMIUISpl AJsl BCIX
00'exTiB Kj1acy. YacTo cTaTu4HI JaHl HA3UBalOTh JJAHUMHU KJlacy, a peliTa — JaHuMHU
eK3eMILIpa.

@OyHKLIOHAIbHI €JIEMEHTH KJacy HE THPAXYIOThCs, TOOTO 3aBXIU

30epiratloTbcs B €IMHOMY ek3eMIunipl. Jnas poOoTH 3 JaHUMHU — KJacy
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BUKOPUCTOBYIOTbCS METOAM KJacy (CTaTUYHI METOAM), AJiA poOOTH 3 AaHUMU
IpUMiIpHUKA — METO/IU MTPUMIPHHUKA, 200 IPOCTO METOIH.

Jlo 11pboro yacy MU BHUKOPHCTOBYBAJIM B Iporpamax TIJIbKA OJUH BUJ
(GYHKIIIOHATBHUX €JIEMEHTIB Kiacy — MeToau. Ilonst 1 MeTonu € OCHOBHUMU
ereMeHTamMu kiacy. Kpim Toro, B Kiaci MOKHa 3aJaBaTé Iy TaMy 1HIIHX
CJIEMEHTIB:  BJIACTUBOCTI, TOAIl, 1HJAEKCATOpPH, oOIlepallii, KOHCTPYKTOPH,
JECTPYKTOPH.

JlaHi, 1m0 MICTATBCSA B KJaci, MOXYTh OyTH 3MIHHMMHU a00 KOHCTaHTaMH.
3MiHHI, OIMCaHI B KJIaci, HA3UBAIOTHCS TOJISIMU KJIacy.

[Ipu omuci eneMeHTiB Kiacy MOXKHA TaKOX BKa3yBaTH aTpUOyTH i
crenu@ikaTopy 3a/1al0Th PI3HI XaPaKTEPUCTUKH elieMeHTIB. CHHTaKCHC OIUCY

CIICMCHTA JaHUX HaBCIIeHI/Iﬁ HHNXYC:
[aTpubyTu] [cneumndpikaTop] [const] Tvn im'Aa [= noyaTkoBe 3HAYEHHA];

MosxiuBi cieruikaTopH MOJiB 1 KOHCTAHT nepepaxoBani B Tabmurs 1.2. s
KOHCTaHT MO>KHa BUKOPHCTOBYBATH TUTbKH crierudikaropu 1-6.

3a 3aMOBYYBaHHSIM €JIEMEHTH KJIacy BBaXKAOThCS 3aKpUTHMHU (private). Jlis
MOJIIB KJIacy LIeW BUJ JOCTYILYy € KpalllM, OCKIJIBKH TO0JI BU3HAYAIOTh BHYTPILIHIO
noOyI0oBy KJiacy, sike Mae OyTH MpUXOBaHA BijJ KopucTyBada. Bci meToam kiacy
MaroTh 0e3MocepeHIi JOCTYN 10 Oro 3aKpUTUX MOJIIB.

Tabmuug 1.2. CnenudikaTopu MOJIIB 1 KOHCTAHT

Ne| Cnenudikarop Onmc
1 new Hoswuii onuc o, sike IPUXOBYE YCIAaIKOBAaHUI €IEMEHT KJlacy
2 public JocTyn 110 enieMeHTy He 0OMeKeHHUH
3 protected Joctyn nuiie 3 7aHOTO 1 MOXITHUX KJIaciB
4 internal Joctyn numie 3 naHoi 30ipku
protected . . . -
5 internal JocTyn nuiie 3 JaHOTo 1 HOXiJHUX KJIACiB 1 3 AaHoi 30ipKu
6 private JlocTyn nuiie 3 1aHoTo Kiacy
7 static OpHe moJie 1S BCiX €K3eMIUIIPIB KIIACy
8 readonly [Toyie JOCTYITHE TUTBKH AJIs1 YATAHHS
9 volatile [ToJie MOYKe 3MIHIOBATHUCS 1HIITUM MPOLIECOM 200 CHCTEMOIO

[Tonst, onucani 31 cnenu@ikaTopoM static, a TaKOK KOHCTAaHTH ICHYIOTh B
€TMHOMY €K3eMIUIAP1 A7 BCiX 00'€KTIB KJIacy, TOMY /10 HUX 3BEpPTAaIOThCA HE Yepe3
IM' ek3eMIuIApa, a uepe3 IM's kiacy. SIKIIO Kjac MICTUTh TIJIbKHA CTaTHYHI

€JIEMEHTH, €K3EMIUISIP KJIaCy CTBOPIOBATH HE MOTPIOHO.
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3BEpHEHHS 710 MOJIIO KJIACy BUKOHYETHCS 3a JIOMOMOTOIO Orepalii J0CTYyIy
(Touka). [IpaBopyd BiJ TOUKHU 3a1a€THCS 1M'S TIOJISL, JIIBOPYY — IM'sl €K3EMIUISIpA IS
3BHYAHHUX TOIB 200 iM's KJ1acy JiJIsi CTaTUYHHUX.

Bci mosst cioyatky aBTOMaTHYHO 1HIIATI3YIOTHCS HYJIEM BIJIOBIAHOTO TUITY
(HampuKIam, MOJSAM THMY int TPUCBOIOEThCA (0, a MOCHMIaHHSAM Ha O0'€KTH —
snadeHHs NUll). TTicis 1ioro mosTto MPUCBOIETHCS 3HAUCHHS, 3a/1aHe TIPU HOTO SIBHIM
iHiIiamizamii. 3aBJaHHs MOYAaTKOBUX 3HAYCHB JJISI CTATUYHUX TOJIB BUKOHYETHCS
IpH iHIIiaTi3aIii K1acy, a 3BU4aifHuX - P CTBOPECHHI EK3EMILIAPY.

[Tonst 31 crneuudikaropoM readonly TMpPU3HAYEHI TIIBKH JUIS YUTaHHS.
BcTanoBuTtu 3HA4YeHHS TaKOro IOJds MOXXHa abo mnpu Horo omuci, abo B
KOHCTPYKTOPI.

Po0ouye 3aBnaHHsA

HapuuTucs ctBoproBaTu NMpPOCTI KJIACH 3 MOJISIMU JJAHUX Oa30BUX THUITIB.

Xix poooru

Hamucatu mporpamy Ha MoBi C#, B sIKii omMcaHO KJac, IO BIAMOBIIAE
00’€KTy BIAMOBIIHO JI0 BapiaHTy I1HAMBIAYalbHOTO 3aBnaHHA. CTBOPUTH TpHU
EK3EMIUISIPU OMUCAHOTO KJIAcy 3 PI3HUMHU 3HAYCHHSIMU TOJT1B T4 BUBECTH 111 3HAUCHHS
Ha eKpaH.

InauBinyanbHe 3aBJaHHSA

1. CTtBOpUTH KJIAC, IO MICTUTh BIJOMOCTI PO CTYACHTA: MPI3BUIIE, 1M 4,
1o 0aTbKOBI, PIK HAPOIXKEHHSI, 3PICT.

2. CtBOpUTH KJIaC, 10 MICTUTH BIOMOCTI PO oOnacti YKpaiHu: Ha3Ba,
IJIOIA, HACEJEHHs, aJMIHICTPATUBHUM LEHTpP, HACEJCHHS B aMIHICTPATUBHOMY
IICHTPI.

3. CTBOpUTH KJac, MO MICTHTh BIJIOMOCTI TIPO MOJENb Tele(OoHY:
BUPOOHHUK, JlIaroHajIb €KpaHa, KIJILKICTh MPOIECOPHUX sI/IEp, Il1HA.

4, CtBOpuTH KJIac, M0 MICTUTH BIJIOMOCTI TIPO €JIEKTPOJBUTYH: THII,
HOMIHAJIbHA MOTY>KHICTh, KIJIBKICTh (pa3, Maca.

5. CtBopUTH KJIac, IO MICTUTh BIJIOMOCTI IIPO MOHITOP KOMII IOTEpa:

MOJI€JIb, PO3LUINPEHHS [0 TOPU3OHTAJI1, PO3LUINPEHHS 10 BEPTHUKAII, ICKPaBICTh, LI1HA.
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6. CtBopUTH KJIac, 110 MICTUTh BiJOMOCTI PO JIIHIIO €JIEKTpoIepeiayi:
THUT KaOelto, TOBXKWHA, aKTUBHUHN OTIIp, PEAaKTUBHUM OITip, KITBKICTH (ha3.

1. CtBopuTH KJac, IO MICTUTh BIJIOMOCTI TIpo OYJMHOK: ajpeca,
KUTBKICTh TTOBEPXiB, 3arajibHa IIONIA, KUIbKICTh MEIIIKAHIIIB.

8. CTBOpUTH KJIac, IO MICTUTh BiIOMOCTI mpo (GyTOOIBHY KOMAaHIY:
Ha3Ba, MICTO, KpaiHa, KIJIbKICTh HaOpaHMX OYOK 3a CE30H, CEpeIHs 3apIuiara
¢byTOomicTIB.

9. CtBoputH KJIac, MIO MICTUTh BIJOMOCTI TMPO JITaK: MOJEIb,
MaKCUMaJibHa MIBUJIKICTh, MAKCUMaJIbHA BUCOTA MOJIbOTY, KUIBKICTh TTACAXKHUPIB.

10. CrBopuTH KJac, IO MICTHTH BIJOMOCTI NIPO HaBUYAIbHHUNA TPEIMET:
Ha3Ba, KUTBKICTh CEMECTPIB, KIJIbKICTb JISKIIIH, IPI3BHUIIEC BUKIa a4a.

11. CrBoputu KJac, HI0 MICTUTh BIOMOCTI MpPO IUIAHETY COHAYHOT
CUCTEMHU: Ha3Ba, Maca, JlaMeTp, KUIbKICTh CYITyTHHUKIB.

12.  CrBoputu KJIac, IO MICTUTh BIJOMOCTI MpPO TPOBIT JIHIN
eJIeKTponepeaayi: Mapka, Iiolia nepepizy, MMTOMUN aKTUBHUM OMip, MaTepiall.

13.  CrtBopuTH KJIac, [0 MICTUTh BIJJOMOCTI IIPO KBAPTUPY: HOMED, ILJIOIIA,
KUIBKICTh KIMHAT, CTIOKHUBAHHS €JIEKTPOCHEPTii 32 MiCSIIb.

14.  CrBOpuTH KJIaC, 110 MICTUTh BIJOMOCTI MPO MOJIeTb HOYTOyKa: Ha3Ba,
BUPOOHMUK, PIK BUITYCKY, 4aC aBTOHOMHOI poOOTH.

15. CrBoputu Kjac, 10 MICTUTh BIJIOMOCTI MPO CTYJACHTA: MpPI3BHUILE,
HOMep TesnedoHy Ta eK3aMEeHaIliiH1 OI[IHKHU 3 TPhOX MPEIMETIB.

16. CrtBopuTH KJac, 10 MICTUTh BIJIOMOCTI MPO Mpi3BUIIA, TaOeapbHII No
Ta 3apIuiaTy MparliBHUKa 3aBOJTY.

17. CrtBopuTH Kjac, 0 MICTUTh BiJIOMOCTI MPO aBTOpa, Ha3BYy KHUTH,
KUIBKICTh CTOPIHOK Ta PIK ii BUIaHHS.

18.  CrBopuTH KJac, M0 MICTUTh KOE(IIIEHTH KBAJAPATHOTO PIBHSHHSA, Ta
HOTO 3aInc y TEeKCTOBOMY BHTJISII.

19. CrBoputu Kiac, 1Mo MICTUTh BIIOMOCTI MPO PO3Kiajd PyXy IOTATIB:
HOMED MOTsTa, Ha3Ba CTaHIIli, Yac MpUOyTTs, yac BiAMPaBICHHS.

20. CrBoputu Kiac, MmO MICTUTh BIIOMOCTI MPO 31a4y CTYACHTOM
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eK3aMeHy: HOMEp I'pyIH, Npi3BULIE CTYIEHTa, IPEIMET, OL[IHKA.

21. CrBoputH KJIac, MO MICTUTHh BIJIOMOCTI MPO 3aluC CTYyJICHTAa B
010,110TeKY: TIPI3BUIIE, 1M’ 51, PIK HAPOIHKEHHS, J]aTa 3aMucy 10 O10T10TeKH.

22.  CTBOpUTH KJIAC, 1110 MICTUTH BIJIOMOCTI PO HOMEP aBTOMOO1JIS, MapKy
aBTOMOO1JIAA, PiK BUITYCKY Ta KOJIp.

23. CTBOpUTH KJac, IO MICTUTH BIJIOMOCTI MPO HA3BYy KpaiHH, IUIONLY
KpaiHu, HACeJICHHS KpaiHu, Ha3BY CTOJIUIII, HACEJICHHS CTOJIHIII.

24.  CTBOpHUTH KJIac, MO0 MICTHTHh BIOMOCTI TIPO PO3KJIAJ 3aHATHh: Ha3Ba
npeameTta, Ne mapu, eHb THXKHS, MPI3BUIIE BUKIIAada.

25. CtBopuTH KJac, MO MICTUTh BIJOMOCTI Mpo TpaHchopmarop: Tu,
HOMIHAJbHA TMOTYXKHICTh, HAmNpyra MEpPBUHHOI OOMOTKH, HaIpyra BTOPUHHOI
OOMOTKH, KUIbKICTB (ha3.

KonTpoabHi nMTaHHA
IIlo Take kmac?

[Ilo Take nose kmacy?

[Ilo Take ex3eMIUIsp KiIacy?

Hagenitsb 3aranbHy dhopMmy omucy Kiacy.

HageniTe 3aranbHy (popMy omucy ejieMeHTa JaHUX KJiacy.
[Ilo Take Tij0 KIacy?

Uu MokHa BKJIAIaTH KJac y 1HIIMHN kiac?

[{o Take onepaTop IOCTYIy A0 €IEMEHTY Kiacy?

© 0O N o a Bk~ w DR

[To Take crienudikaropu noctymy? HaBenite npukiagu.
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MMPAKTUYHA POBOTA Ne2.
POBOTA 3 NOJSAMHU KJIACY. CHEHU®IKATOPHU JOCTYIIY
TpuBaicTh NPaKTUYHOT POOOTH — 2 TOJ.

Mera

3acBOiTH OCHOBHI TOHSTTS OpraHi3amii ympaBliHHS JOCTYIOM JI0 JAaHHUX
KJ1acy. BUBYUMTH OCHOBHI TNMPUHUMIHM POOOTH crenudiKaTopiB JTOCTYNy B MOBI
nporpamyBanHs C#. OTpuMaTH JOCBi CTBOPEHHS METO/IB JIJIsl OpraHizaiii poooTu
3 3aKPUTHUMHU TIOJISIMU KJIacy.

Crtucii TeopeTH4HI BiIOMOCTI

V¥ moBi C #, 1o cyTi, € 1Ba TUIM €JIEMEHTIB KJacy: BIIKPHTI 1 3aKpHUTI (X04a
HACIpaBl ICHYe€ 1€ JEKIJIbKa 1HIIMX Pi3HOBUAIB). J0oCTyI 10 BIAKPUTOTO UJICHY
MO’KHA 3JIIHCHIOBATH 3 KOJy, BU3BHAYEHOI'0 3a MekaMu kiiacy. Came BIJKPUTHM THII
(public) — ememMeHTa KJjacy BUKOPUCTOBYBABCS B MOMEPEIHIN MPaKTHYHIN poOOTi.
3aKpUTUIl €JeMEHT KJIacy JOCTYNHHUH TUIbKA METOAAMM, BU3HAUEHHUMH B CaMOMY
KJ1acl. 3a JOMOMOT' OO 3aKPUTHX €JIEMEHTIB 1 OpraH130BY€THCS YIIPABIIHHS JOCTYTIOM
710 JaHUX KJIacy.

OOMexeHHS TOCTYIy JI0 €JIEMEHTIB KJIACy € OJIHUM 13 OCHOBHUX MPHUHITUIIIB
00'€KTHO-OPIEHTOBAaHOTO  TMPOTPAMyBaHHS, OCKIJIBKHA  JO3BOJIAE  BHUKJIIOUUTH
HEKOPEKTHE BUKOPUCTaHHS 00'ekTa. BUKOHYIOUM TOCTYII 10 3aKPUTUX JAHUX TUIbKU
3a JOMOMOTOI0 YITKO BH3HAYEHHWX METO/IB, MOKHA BUKIIIOUYUTH TPUCBOIOBAHHS
HEBIPHUX 3HA4Y€Hb WX JaHUX, 3a0e3Meuyrour, HaMmpUKiIaj, MEPEeBIpKy Aiana3oHy
npeCcTaBiICHHs yucen. ToJl MpaBUIbHO peali3oBaHUi KJIac yTBOPIOE CBOTO POIY
"yopHUl SAMUKK", SAKUM MOKHA KOPHCTYBaTHCS O€3 BTpY4YaHHS Yy BHYTPIIIHIN
MEXaHi3M HOro poOOTH.

Sk yxe OyJ0 3a3Ha4eHO, YIPaBIIiHHA 1OCTYNIOM B MOBI C# OpraHi3oByeThCs
3a JOMOMOIOI0 TaKUX CHenuikaTopiB IOCTyNy, SK public, private, protected 1
internal. Komu enemMeHT Kjlacy MO3HAYAEThCA CIENHU(IKATOPOM public, BIH CTae
JOCTYITHUM 3 OYJIb-SIKOTO 1HIIOTO KOAYy B TIporpami, BKJIIOYAIOUM 1 METOH,
BHU3HAYEHI B 1HIIKX Ki1acaxX. Koiu x eleMeHT Kilacy nmo3HavaeTbes crenndikaropom

private, BiH Moxe OyTH NOCTyIMHHU TUIBKH IHINIMM WICHAM IbOro Kiacy. OTke,
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METOAM 3 IHIIMX KJIACiB HE MArOTh JOCTYIY JIO 3aKpUTOrO eJIeMeHTy (private)
JTAaHOTO KJIacy.
Jl1st Toro 100 cTayiy 61T 3pO3YMUTMMU BIIMIHHOCTI MK crieriddikaropaMu

public 1 private, pO3IJISHEMO HACTYITHUM PUKIIA] IPOTPaAMHU:

using System;

namespace ClassElementTest

{
class Lamp
{
private double power; // 3akpuTui [OCTyn, BKA3YETbCA SABHO
double current; // 3akpuTuin gOoCTyn 3a 3aMOBYYBaHHAM
public double NominalPower; // BiaxkpuTuii goctyn
// MeToau, AKMM AOCTYnHi nona paHoro knacy
// MeToA knacy Moxe MaTW AOCTYN AO 3aKpUTOro 4YJeHy UbOro X Kjaacy
public void SetPower(double value)
{
if (value >= @ && value <= NominalPower)
{
power = value;
current = value / 220; // MNpuiimemo, wo I=P/U, U=220 B
}
}
public double GetPower()
{
return power;
}
public double GetCurrent()
{
return current;
}
}
class Program
{

static void Main(string[] args)

{
var myLamp = new Lamp();
// None NominalPower knacy Lamp pgocTynHe 6e3nocepefHbo,
// OCKinbKu BOHO € BiaKpuTUM
myLamp.NominalPower = 100;
// LocTtyn pgo nonis power 1 current knacy Lamp [o3BoseHUR
//Tinbku 3a [OMNOMOrow Moro meToniB
myLamp.SetPower(85.3);
Console.WriteLine("MoTyxHicTb namnu: {0} BT, cTpym namnu: {1} A",

myLamp.GetPower(), myLamp.GetCurrent());

// HacTynHi Buau pgocTtyny go nonis power i current knacy Lamp He [03BONAKTbCA

// myLamp.power = -10; // MNMomunka! power - 3akpuTuin uynen!
// Console.WriteLine(myLamp.current); // MNomunka! current - 3akpuTuit 4nen!

SIk OaumTe, B Kjaci Lamp IOJIE power BKA3aHO SIBHO SIK private, IIOJIE current

CTA€ private 3a 3aMOBYYBAaHHAM, a I10JIC NominalPower BKAa3aHO SIK public. Takum
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YUHOM, TTOJISI power 1 current HEJOCTYIHI O€3MOCEPEIHBO 3 KOY 32 MEKaMH JIaHOTO
KJIaCy, OCKUTbKA BOHHM € 3aKpUTHMHU. 30KpeMa, HUMH HE MOXXHA KOPHUCTYBATHCS
OesrnocepeIHb0 B Kjacl Program. BOHHM JOCTYIIHI TUIBKHM 3a JOTOMOTOIO TaKHUX
BIIKPUTHUX (public) METOMIB, SIK SetPower() 1 GetPower(). Tak, SIKIIO BHIAJIMTH

CHUMBOJIM KOMCHTApPA HAa IIOYATKY PsJAKa KOAY:
// myLamp.power = -10; // MNMomunka! power - 3akpuTuin 4neH!

TO HaBEJCHA BUIIE MporpamMa HE CKOMIIUIIOETHCS 4Yepe3 MOPYLICHHS MpaBHII
JOCTyMy. AJle HE3BaXKAIOUU Ha Te, IO YICH power HEJOCTYIHHM O€3MOCEpeHbO 32
MeXaMHu KJIacy Lamp, BUIBHUHM JOCTYN IO HHOTO OPraHi30BYETHCS 3a JIOIMOMOTOIO
METO/IIB, BU3HAUEHUX B KJaci Lamp, SIK HAOYHO IMOKa3ylOTb METONU SetPower() 1
GetPower(). TaKMM YHHOM BUKJIIOYAETHCS 3aJJaHHSI HEKOPEKTHUX 3HAYEHb MOTIB (Y
JTAHOMY BWMAJAKYy BIJ’€MHOI TIOTY>KHOCTI Ta TOTYXHOCTI, $Ka OUIbIIa 3a
HOMIHAJIbHY).

PoOoye 3aBnaHHsA

HaBuuTucs ynpaBasiTéH JOCTYIOM JI0 MOJIB KJIACy Ta CTBOPIOBATH METOIU JIJIst
oprasizatii poOOTH 3 3aKpUTUMU NOJISIMU KJIacy.

Xing pobotu

1. MoaudikyBatu Ta JONMOBHUTH MPOTpaMy CTBOPEHY MiJ 4ac BUKOHAHHS
npakTuyHOi poboTu Nel:

. HajaTu crerudikaTop A0cTymy private aBoM, BUOpaHHWM Ha Balll
PO3CY/, MOJSIM TaHUX KIIacy;

. CTBOPHTH BiJMOBIAHI METOIM JIJISl 3aJIaHHS Ta 3YMUTYBaHHS 3HAYCHb
3aKPUTHX TOJIIB;

* JOMOBHUTH KJIaC METOJIOM ToString() IO 3a6e3neqy€ OTpHUMAaHH:
iH(popMaLii Mpo Kjac y TEKCTOBOMY BHUIJIAJl Ta Ja€ 3MOTY BHKOPHUCTOBYBATU

CITPOIIICHHH 3alKiC METO/IIB WritelLine() JJIs eK3eMIUIIPiB Kiiacy. [Ipukinan Mmetony:

public override string ToString()

{
return string.Format("MNoTyxHicTb namnu: {0} BT, cTpym namnu: {1} A", power,
current);

}
PCSYHLTEHIBHKOPHCTaHHﬂZ

// Ctapuii 3anuc metopy WritelLine()
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Console.WriteLine("MoTyxHicTb namnu: {0} BT, cTpym namnu: {1} A", myLamp.GetPower(),
myLamp.GetCurrent());

// HoBuit 3anuc metomy WritelLine()

Console.WriteLine(myLamp);

MoaudiKyBaTH BIAMOBITHAM YHHOM METOJ Main() KJIacy Program.

InguBinyasbHe 3aBIaHHA

BianosigHo 10 3aBaaHHs MpakTAUYHOT poOoTH Nel.

KoHTpoJibHi nuTaHHsA

1
2
3.
4

S.

[Ilo Take 3aKpUTHI €IEMEHT Kjacy?

[I{o Take BIAKPUTHIA €IEMEHT KJIacy?

o Take cnenudikaTop gocTyIy?

Ska pi3HMII MK crieniudikaTopaMu JOCTYIY public Ta private?

YoMy nsg MOJIB KJAacy JOLUJIBHO BUKOPUCTOBYBATH crenudikaTop

AOCTYITY private?

6.

KJ1aciB?

7.

JOCTyITy?

Sk 3a0e3neunTH IOCTYI A0 3aKPUTHUX TOJIB KJAacy 3 METOJIB 1HIIMX

Uu mokHA I MOJs KJIacy 3aJaTH OJHOYACHO JBa crerudikaTopu
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MPAKTUYHA POBOTA Ne3.
KOHCTPYKTOPHU KJIACIB
TpuBainicTh NpakTUYHOT POOOTH — 4 Toj.
Mera
BuBunTH OCHOBHI MPUHIMON POOOTH KOHCTPYKTOPIB KJIAaciB B MOBI
nporpamyBaHHs C#. OTpuMaTH 10CB1Jl CTBOPEHHS! KOHCTPYKTOPIB JIJIS 1HIIiami3aIii
EK3EMIUIIPIB KJacy.
Crucai TeopeTnuHi BitoMocTi
VY HaBeJeHUX BUILE IPUKIIAAAX IPOrpaM 3MiHHI €K3eMIUISIpa KOXKHOTO 00'eKTa
TUIy JOBOJWJIOCS 3aJaBaTH BpY4YHY, BHUKOPHUCTOBYIOUYH, 30KpeMa, HACTYIHY

MOCJIIJIOBHICTh ONIEPATOPIB:

house.Occupants = 4;
house.Area = 2500;
house.Floors = 2;

Takuii mpuitom 3a3BUuail HE 3aCTOCOBYETHCS B TPO(ECiitHO HAMTMCaHOMY KO/l
C#. Kpim TOro, BiH CynpOBOKY€ETHCS MOMUJIKAMHU, KOJIM MOXHA MPOCTO 3a0yTH
1HILIaMI3yBaTl OJHE 3 MOdiB. IcCHye kpamuii crnoci0 BUpIIUTH NOAIOHY 3anauy:
CKOPUCTATUCS] KOHCTPYKTOPOM.

KoHcTpykTopu nmpu3HayeHi AJid iHimiamsamnii 00'ekTiB. BoHUM BUKIIMKAIOTHCS
aBTOMATUYHO TPHU CTBOPEHHI 00'€KTa KJacy 3a JIOMOMOTOI0 Omepaiii new. Im's
KOHCTpPYKTOpa 000B’SI3KOBO 301ra€Thes 3 iM'sIM KJiacy.

Hwxye HaBeaeHa 3arajibHa (popma onucy KOHCTPYKTOpa:

[cneundikaTopu] im's _knacy ([cnucok_napameTpiB]) Tino_KoHCTpykTOpa

BractuBOCTI KOHCTPYKTOPIB:

. KOHCTPYKTOp HE IMOBEPTA€ 3HAYCHHSI, HABITh TUITY void,

. KJIaC MOJK€ MaTH KiJIbKa KOHCTPYKTOPIB 3 PI3HUMHU TMapaMeTpaMu s
PI3HUX BU/IIB 1HIIIAII3AIlIT;

*  SIKILO MPOrpamicT HE BKa3aB KOJAHOT'0 KOHCTPYKTOPA, TO 3aCTOCOBYEThHCS
KOHCTPYKTOp 32 3aMOBUYYBAHHSIM.

Sk mpaBUIIO, KOHCTPYKTOP BHUKOPUCTOBYETHCS ISl 3aBJAHHS MOYATKOBUX
3Ha4YeHb 3MIHHUX €K3EeMIUISIpa, BU3HAUEHUX B Kjaci, abo X JUis BUKOHAHHS Oynb-

SAKUX 1HIIMX TPOIEnyp, SKi MOTPIOHI JJIsi CTBOPEHHS MOBHICTIO C(HOPMOBAHOTO



20

KOpEKTHOro 00'ekTa. JlJ11 KOHCTpYKTOpa 3a3BUYail 33JJal0Th CHEU(PIKATOP JOCTYILY
public, OCKUIbKH KOHCTPYKTOPH, B OCHOBHOMY, BUKJIMKAIOTHbCA 3 1HIIMX KJIAciB.
Cnucok mapameTpiB KOHCTPYKTOpa MOXe OyTH MOpPOKHIM, a00 MICTUTU OJUH YU
O1bIIIE TapaMeTpiB.

VY BCIX KJaciB € KOHCTPYKTOPH, HE3aJICKHO BiJ TOTO, BU3HAYAIOTHCS BOHHU
ABHO 4 Hi. B C# aBTOMaTW4HO Ha/a€ThCsl KOHCTPYKTOP, IKU BUKOPUCTOBYETHCS
3a 3aMOBYYBaHHSM 1 y SAKOMY BCl 3MiHHI €K3eMIUIApa I1HILIATI3yIOThCA iX
3HAYCHHSIMH 32 3aMOBYYBaHHsSM. [[isi OLIBIIOCTI THUMIB JaHUX 3HAYCHHSIM 32
3aMOBYYBAHHSIM € HYJIbOBHUM, Il TUILYy bool — 3HAUYEHHS false, a Ui THUIIB —
MOCWJIaHb — 3HAYEHHS null. SIK TIJIbKM B BU3HAYUTE CBIM BIACHUN KOHCTPYKTOP, TO
KOHCTPYKTOp 32 3aMOBUYYBAHHSM OUIbII€ HE BUKIHKAETHCS.

Yacto OyBae 3pydHO 3a1aTH B KJI1acl KIJIbKa KOHCTPYKTOPIB, 100 3a0€3MeYnuTH
MO>KJIMBICTh 1HIIlam3anli OO0'€KTIB pI3HUMHU crnocodamu. Y I[bOMY BHUIAIKY
BUKOPHCTOBYIOTBHCS TAPaMETPU30BaHl KOHCTPYKTOPU. Y KOHCTPYKTOPIB MapaMeTpu
3aJJal0THCS TAKUM YK€ YUHOM, SIK 1 B MeTO/1ax. J[J1s IbOro JOCTaTHRO OTOJIOCUTH iX B
Jy’KKax Miciisg IMEHI KOHCTPYKTOpa. Bci KOHCTpyKTOpH Kilacy MOBUHHI MaTH Pi3Hi
CUTHATYpH.

[Ticns 3HallOMCTBA 3 KOHCTPYKTOpAaMH KJIACiB, TOBEPHEMOCS 110 OMNeparopa

new. Jyist ki1aciB 3araibHa popMa omepaTopa new Taka:
new im'a knacy ([cnucok_napameTpiB])

JIe im's_xnacy — MO3HAYAE 1M'sl KJ1acy, 10 PEATi3yEThCS Y BUTIISIIL HOTO €K3eMIUIsIpa.
k1o B K1aci He BUSHAYCHUI MOTO BIACHUN KOHCTPYKTOP, TO B OMEPaTOpi new OyIe
BUKOPUCTAHUN KOHCTPYKTOP, 1110 HafaeThesl B CH# 32 3aMOBUYBAHHSIM.

Po0oue 3aBpanHAa

HaBuuTHcs cTBOproBaTH KOHCTPYKTOPH KJIaciB B MOBI1 nporpamyBanHsa C# Ta
OTPUMATH JOCBIJ] BUKOPUCTAHHS KOHCTPYKTOPIB JUIsl 1HIIIATi3alii €K3eMIUISIpIB
KJIacy.

Xix podotun

MoaudikyBatu Ta JOMNOBHUTH MNPOrpaMy CTBOPEHY IIiJi 4ac BUKOHAHHS

npakTHUHOT poOoTH No2:
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e HajaTU crneuudikaTop OOCTYMY private BCIM I1HIIMM TOJSM JTAHUX

KJ1acy;

® ISl OIIMCAHOTO paHillie KJIacy CTBOPUTH KOHCTPYKTOp 03 mapameTpiB

JUTS 1HIITaJTi3a11i OJ1iB TEBHUMHU TOYaTKOBUMHY 3HAYCHHSIMHM (3HAUCHHS

BUOpaTH CaMOCTIITHO);

¢ JOAATKOBO CTBOPHUTHU ABA IIAPAMCTPHU30BAHUX KOHCTPYKTOPH 3 p13HHMH

HabopaMy TMapaMeTpiB IS iHImiami3armii  BiAMOBITHUX  TIOJIB

ITOYaTKOBUMHU 3HAYCHHIMU,

e Moau(iKyBaTH METOM Main() KJACy Program IUISIXOM 3aMIHH OIIEpaTOPiB

MPUCBOIOBAHHS  3HA4Y€Hb TMOJIB HA  BUKIWUKU  BIAMOBIJHUX

KOHCTPYKTOPIB.

InguBinyajbHe 3aBIaHHA

BianosigHo 10 3aBaaHHs MpakTAUYHOT poOoTH Nel.

KonTpoabHi nMTaHHA

1. o Take KOHCTPYKTOP Kjacy?

2. o Take mapamMeTpu30BaHUN KOHCTPYKTOP?

3. Sxi cmenugikaTopu IOCTYIy MOXJIMBO BHUKOPHCTOBYBaTH ISt
KOHCTPYKTOpIB?

4. Yomy i KOHCTPYKTOpIB  Kjacy JIOIIIBHO BHUKOPHUCTOBYBATH

cenudikaTop AOCTYIY public?

5. Sk BigOyBaeThcs  1HIIIANI3AIisS TOJIB  Kjacy 3a  JIOMIOMOTOIO
KOHCTPYKTOpIB?

6. Sk Bi1OyBa€THCSI BUKIMK KOHCTPYKTOpA Kiacy?

7. Yu MoOKe KJIac MICTUTH OLJIbIIIE OJJHOTO KOHCTPYKTOpa?

8. 1o Take KOHCTPYKTOp 3a 3aMOBUYBaHHSAM? SIK BiH mparfoe?

9. HageniTh 3araapbHUIl CHHTAKCHUC OMTUCY KOHCTPYKTOPA KJ1acy.
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MMPAKTUYHA POBOTA Ne4.
BJACTHUBOCTI
TpuBainicTh NpakTUYHOT POOOTH — 4 Toj.

Mera

BuBunTH OCHOBHI MPUHIUIU POOOTH BIACTUBOCTEH, K €IEMEHTIB KJaciB B
MOBI riporpamyBaHHsi C#. OTpuMaTu 1OCBIJ CTBOPEHHS BIACTUBOCTEN ISl TOCTYITY
710 TaHKUX KJIacy.

Crucii TeopeTudHi BiIOMOCTI

BrnacTuBicTh € eneMeHTOM Kiacy, L0 HO€JHY€e B coOl IOJEe 3 METOJaMu
JOCTYMY JI0 HhOTO. BIIacTUBOCTI CiIy’KaTh AJi OpraHizailii JOCTYILy J0 MOJIiB Kjacy.
Sk mpaBui0, BIACTUBICTh MOB'SI3aHA 13 3aKPUTHUM I0JIEM KJIACy 1 BU3HAYAE METOIU
HOT0 OTpUMaHHA Ta yCTAaHOBKHU.

BractuBicTh CkJ1ajaeThes 3 IMEHI 1 TaK 3BaHUX aKCECOPIB get 1 set. AKCECOpH
CIy’aTh JJisi 3YMTYBaHHS 1 YCTaHOBKM 3HA4YeHHS 3MIHHOi. ['0JIOBHa mepeBara
BJIACTUBOCTI HaJl CHELlaJbHUMU METOJIAMHU TOJIATAE B TOMY, IO ii iM'st MOke OyTH
BUKOPHCTAHO B BHpa3ax 1 ornepaTopax MPUCBOIOBAHHS aHAJIOTTYHO IMEHI 3BHYAWHOT
3MmiHHOI. [Ipy 3BepHEHHI 10 BJIACTHBOCTI 110 IMEHI aBTOMAaTHYHO BUKJIMKAIOTHCS ii
aKCECOPH get 1 set.

Hwxye HaBeneHa 3araibHa popMa BIACTUBOCTI:

[ atpubytn ] [ cneuudpikatopu ] Tun im’sa_snacTtusBocTi
[ cneundikaTop ] [ get koa_mocTtyny ]
[ cneundikaTop ] [ set koa_mocTtyny ]

}

Jie Tun — MO3HAa4Ya€ KOHKPETHUN TUTI BIACTUBOCTI, HAPUKIIAT int.

3HavyeHHs cnenu@ikaTopiB JJIs BJIACTMBOCTEH 1 METOJIB aHaJIOTIYHI.
Haituacrimie BIaCTHBOCTI OTOJIOMIYIOTHCS SIK BIAKPHTI (31 crierugikaTtopoM public),
OCK1JIbKA BOHHU PEaTi3yI0Th B3aEMO/III0 30BHINTHHOTO KOAY 3 IaHWMHU KJIacy.

Kox noctymy € 6;10kOM oreparopiB, sIKi BAKOHYIOTHCS TIPU OTpUMaHHI (get)
a00 ycTaHOBII (set) BJIAaCTHBOCTI.

SIK TIIbKM BIIACTUBICTH BU3HAYEHO, OYy/Ib-sIKE€ 3BEPHEHHSI 10 BIACTHBOCTI 1O

IMEH1 mpHBeJe 0 aBTOMAaTUYHOI'O BUKIMKY BIJMOBIAHOrO akcecopa. Kpim Toro,
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akcecop Set Mae HedABHMI mapamMeTp value, SKUW MICTUTh 3HAYEHHS, IO
MIPUCBOIOETHCS BJIACTUBOCTI.

BiactuBoCTI HE BU3HAYAIOTh MICIIE B TIaM'sIT1 JIJIsl 30epiraHHs IOJIIB, a JIMIIE
YOPABJISIIOTH TOCTYNOM 10 1oJiiB. CaMa BJIaCTUBICTh HE OIMUCYE TOJIE, 1 TOMY T0JIe
MOBUHHO OyTH BU3HAYECHO HE3AJICIKHO BiJ] BIACTHBOCTI (BUHATKOM 3 IIHOTO MPaBHJIA
€ aBTOMAaTHUYHI BIACTUBOCTI).

Hwxde HaBemeHO NpPOCTHI NpUKIAL MpPOrpaMy, B SKIH BU3HAYAETHCA
BJIACTUBICTH Power, MIPU3HAYCHA VIS JOCTYITY JIO TIOJIA _power. B MaHOMY mpHKIaji
BJIACTUBICTh BUKOPUCTOBYETHCS JJII OOMEXKEHHS M1ama3oHy JOMYyCTUMHUX 3HAYEHb

MOTY>KHOCTI JIAMITH.
using System;

namespace ClassElementTest

{

class Lamp

{

private double _power; public double NominalPower;
// BnacTtuBicTb gna pocTtyny Ao nona _power
public double Power

{
get

{
}

set

return _power;

if (value >= @ && value <= NominalPower)

{
}

_power = value;

}
}

// BnactuBicTb 6e3 6a3oBoro nond. lpu3HayeHa ANs8 PO3paxyHKY 3HAYEHHA CTpymy
public double Current

{
get

{
}

return _power / 220; // MNpuimemo, wo I=P/U, U=220 B

}
}

class Program

{

static void Main(string[] args)
{
var myLamp = new Lamp();
myLamp.NominalPower = 100;
// 3afaEM 3HaYeHHA 3a [AOMOMOrow BAAaCcTUMBOCTIL
myLamp.Power = 83.5;
Console.WriteLine("MoTyxHicTb namnu: {0} BT, cTpym namnu: {1:n3} A",
myLamp.Power, myLamp.Current);

}
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PosrnsHemMo HaBeneHuil BHILE KOJ OUIbII JAOKJIAAHO. Y IIbOMY KOJII
BU3HAYAETHCS 3aKPUTE TOJIE _power 1 BIACTUBICTh Power, KOTPa KEPYE TOCTYIIOM IO
IIOJISA _power.

BnacTUBICTh Power BKa3aHO SIK public, a OTXE, BOHA JOCTYIHA 3 KOJy 3a
MeXKaMH KJlacy. AKCECOp get 1€ BIACTMBOCTI IMPOCTO MOBEPTAE 3HAUYCHHS MOJIS
_power, TOJI SIK aKCECOp set BCTAHOBJIIOE 3HAUEHHS B IOJIE _power TIIBKH B TOMY
BUMAJKY, SIKIIO 1€ 3HAaYCHHs BIAMOBiIa€ OOMexeHHsIM. TakiuM YNHOM, BIACTUBICTh
Power KOHTPOJIIOE 3HAUEHHS, SIKI MOXYTh 30epiratucs B TOJi _power. Y IHOMY,
BJIACHE, 1 OJISITA€ OCHOBHE MIPU3HAUYEHHS BJIACTUBOCTEH.

[Tounnatoun 3 Bepcii C# 3.0, 3'sBuiacs MOXJIHMBICTH CTBOPIOBATH TPOCTI
BJIACTUBOCTI, HE BJAIOYUCh JO SBHOTO BHU3HAYECHHS IMIOJIA, SKUM YIIpaBIIs€
BJIACTHUBICTh. Y I[bOMY BHUIAJKy 0a30Be MoJie JUIsl BIACTUBOCTI aBTOMATHUYHO HAJa€e
KOMIUIATOp. Taka BIACTUBICTh HA3UBAETHCS ABTOMATHYHOIO 1 MA€ TaKy 3arajbHy
bopmy:

[ atpubytn ] [ cneumdpikaTtopu ] Tun im'a_BnactuBocTi {get; set; }

3BEpHITh yBary Ha Te, IO IICJsSI MO3HAYEHb AKCECOPIB get 1 set BIAPA3y XK
CTaBUTHCSI Kpalka 3 KOMOIO, a TUIO y HUX BIJACYTHE. Takuil CHHTaKCHUC BKa3zye
KOMITUTATOPY CTBOPUTH aBTOMATUYHO MOJ€ AJi 30epiraHHs 3HaYeHHS BIACTUBOCTI.
Take moJie HeIOCTyTHE OE3MOCEePEIHBO 1 HE MA€ IMEHI.

Hwxye HaBeeHO MPUKIIA]] OMKUCY aBTOMATUYHOI BIACTUBOCTI:
public double Voltage { get; set; }

Sk Oauute, B UbOMY DPSAKY 3MIHHA SIBHO HE oroJiomyerbcsi. Komminstop
aBTOMAaTUYHO CTBOPIOE AaHOHIMHE TIOJIe, B SIKOMY 30€pira€ThCsi 3HAYCHHS
BJIACTHUBOCTI.

Ha Bigminy BiJ 3BUYaTHIX BIACTUBOCTEH, aBTOMATUYHA BIIACTUBICTh HE MOXKE
OyTH JOCTYIHO TUIBKH JJISI YUTAHHS 200 TUTbKU 11715 3anucy. [Ipu oroyomieHH1 i€l
BJIACTUBOCTI HEOOXIAHO BKazyBaTH OOMJBAa aKCECOPH — get 1 set. 3poOUTH
aBTOMATUYHY BJIACTUBICTH JOCTYITHOIO TIJIBKH JJISI YATAHHS a00 TUTBKHU IS 3aMHACY
MOYHa OTOJIOCUBIIIN HETIOTPIOHUIN aKCecop sIK private.

HesBaxaroun Ha OYEBHIIHI 3PYYHOCTI aBTOMATUYHUX BJIACTUBOCTEH, iX

3aCTOCYBaHHSA OOMEXY€ETHCS B OCHOBHOMY THUMHU CUTYalliIMU, B SIKUX HE MOTPIOHO
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KepyBaTH YCTaHOBKOK a00 OTpUMaHHSAM 3HauYeHb 3 ToJiB. ba3zoBe moie
aBTOMATUYHOI BJIACTUBOCTI HeAOCTymHE Oe3mocepenHbo. lle o3Hawae, mo Ha
3HAYEHHS, SIKE€ MO’KE MaTH aBTOMAaTHYHA BJIACTUBICTh, HE MOKHA HAKJIACTU HISKUX
O0OMEKEHb.

BrnactuBoctamMu mputamMaHHud psan oOMexeHb. [lo-mepiie, BIacTHBICTh HE
BHU3HAYa€ Micle JJIs 30epiraHHs JaHuX, 1 TOMy He MOKe OyTH mepeaaHa METoIy B
SKOCTI apaMeTpa ref ado out. [lo-mpyre, BIacTUBICTh HE TOBUHHA 3MIHIOBAaTH CTaH
0a30B01 3MIHHOT MPU BUKIIMKY aKcecopa get. | Xoua me MpaBUiio HE TEPEBIPIETHCS
KOMITUIATOPOM, HOTO MOPYIICHHS BBAXKAETHCS CEMAHTUYHOI ITOMUITKOIO.

3a 3aMOBYYBaHHSIM JOCTYIIHICTh AKCECOPIB set 1 get € TAaKOK XK, K 1 y
BJIACTUBOCTI, YACTHHOIO SIKOT BOHU €. Tak, SKIIO BJIACTUBICTH OTOJIOIIYETHCS SIK
public, TO 3a 3aMOBYYBAHHSM ii aKCECOPHU set 1 get TAKOX CTAOTh BIJKPUTUMHU
(pub1ic). IIpote s akcecopiB Set abo get MokHa BKa3aTh BJIACHUH crienudikaTop
JIOCTYITy, HANpUKIAJ private. JIOCTYNHICTh aKCECOpIB, 10 BU3HAYAETHCS TAKUM
cnenupikaTopoM, TOBUHHA OyTH OUTbII 0OMEXEHOI0, HIK JOCTYHICTh BIACTUBOCTI.

Icnye psn mpuuumH, 3a SKUX MOTPIOHO OOMEKHUTH JOCTYIHICTH aKCECOPIB.
[Tpunyctumo, 1o noTpiOHO HAJATH BUILHUMN JOCTYI A0 3HAYECHHSI BJIACTHBOCTI, ajie
pa3oM 3 TUM JIaTH MOXJIMBICTh 3MIHIOBATH 1[I0 BJIACTUBICTh TIJIBKH €JIEMEHTaM ii
KJjacy. Jl7s 11boro 10CTaTHRO OTOJIOCUTH aKCECOop set IAHOT BIACTUBOCTI SIK private.

PoGoue 3aB1anHs

HaBunTrcs CTBOprOBATH BIIACTHBOCTI B MOBI ITporpamyBaHHs C# Ta oTpuMaTH
JIOCB1J] BUKOPUCTAHHS BJIACTUBOCTEH JIJIsl JOCTYITY /IO TaHUX E€K3EMIUISPIB KIIacy.

Xix podorun

1. MoaudikyBaTu Ta JOTOBHHUTH MPOTPaMy CTBOPEHY IIiJl 4YaC BHUKOHAHHS
npakTUIHOT poboTh Ne3:

® ISl IBOX TIOJIIB OMMCAHOTO PaHillie KJIAaCcy CTBOPUTH BIACTHUBOCTI, IO
3a0e3Mevyyr0Th MOXKIIMBICTD iX 3UMTYBaHHS Ta 3MIHH;

® JI0IaTKOBO CTBOPUTH JBlI aBTOMAaTW4HI BJIACTUBOCTI, SIKI OMHUCYIOTh
JIOIATKOBI XapaKTEPUCTUKHU 00’ €KTa Ha BaIll BUOIP;

¢ CTBOPHUTH BHaCTI/IBiCTB, AOCTYIIHY TUIBKHU AJIA YU TAHHA, KA pO3PaxXOBY€
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NIeBHE 3HAUYCHHS XapaKTEPUCTUKH 00’ €KTa Ha Balll BUOIp;
e MOAM(IKyBaTH KOHCTPYKTOPU KJIaciB MIJISXOM JOJIaBaHHS HOBUX
BJIACTHBOCTEH Ta 3aMiHH ONEPAaTOPiB MPUCBOIOBAHHS 3HAYEHB MOJIB Ha
OTepaTopy MPUCBOIOBAHHS 3HAYEHDb BJIACTUBOCTEH;
® JIOMOBHUTH METOJ Main() KJIACy Program ONEpPATOpaMU MPUCBOIOBAHHS
3HAaY€Hb BIACTUBOCTSIM.
InauBinyanbHe 3aBIaHHSA
BiamoBinHo 10 3aBaaHHS MpakTHIHOI poOoTH Nel.
KonTpoabHi nMTaHHA
1. Ilo Take BiacTUBICTH Kiacy?
2. Illo Take aBTOMaTHYHA BJIACTHBICTH?
3. Jlms 9oro mpu3HaAUEHI aKCECOPH set 1 get?
4. Sxi cnenudikaTopd JOCTYIy MOXIMBO BHKOPHUCTOBYBAaTH  JJIst
BIIACTUBOCTEMN ?
5. Uu MoOXHAQ BUKOPUCTOBYBATH PI3HI crHenudikaTopu AOCTyMy MJis
aKCecopiB set 1 get?
6. Ak BinOyBaeTbcs 3aJaHHSI Ta 3YUTYBAaHHS TOJIB KJIacy 3a JOMOMOTOIO
BJIACTUBOCTEN?
/. Um Moxe Kiac MICTUTH BIJIACTUBOCTI, SIKI HE TOB’SI3aHI 3 OKPEMUMU
noJsiMu?

8. HaBeniTh 3arajbHUI CHHTAKCUC OMUCY BJIACTHUBOCTI.
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IMPAKTUYHA POBOTA NeS.
KOJIEKIII. KJIAC List<T>
TpuBainicTh NpakKTUYHOT POOOTH — 4 Tof.

Meta

BuBYMTH OCHOBHI MPUHIIUIK POOOTH KOJEKIM B MOBI nporpamyBanHs C#.
OTpuMaTu JOCBiJI CTBOPEHHS y3arajJbHEHHUX KOJEKIiH /Ui 30epiraHds Ta poOoTH 3
eK3eMILUTIpaMH KJIacy.

Crtuci TeopeTH4Hi BiIOMOCTI

Y  6i0miorekax  OLIBIIOCTI  Cy4aCHUX  OO'€KTHO-OPIEHTOBAHUX  MOB
porpaMyBaHHsl TMPEJCTaBIEHI CTaHAAPTHI KJIacu, IO peaii3yloTh OCHOBHI
aOCTpakTHI CTPYKTYpH JaHUX. Taki KJIach Ha3WBAIOThCA KOJICKIIsIMU, abo
KOHTelHepamMu. [l KOXKHOrO THUIy KOJEKLII BHU3HAYEHI METOau PoOOTH 3 il
eJIEMEHTaMH, SIKI HE 3aJieXaTh BiJl KOHKPETHOTO THUIY JaHHX, fKi 30€piraloThbCs B
KOJIEKL1i, TOMy OJIMH 1 TOM € BHJ KOJEKILIi MO)XHa BUKOPHCTOBYBATU [JIsI
30epiraHHs JaHUX PI3HUX TUIIB. BUKOpPHUCTaHHS KOJEKLIA J03BOJIIE CKOPOTUTHU
TEPMiHU PO3POOKHU MpOrpam 1 MABUIIUTH 1X HAIHHICTD.

KoxxeH Buja kozekuii MiATpUMY€e CBiM HaOlp onepaliii Haj JaHUMH, 1
IIBUJIKOJIISL [IUX OIepallii Moxe OyTu pisHUM. BuOip BUIy KONEKIIii 3aJICKUTh BiJl
TOTO, IO MOTPIOHO POOUTH 3 JAHUMU B IPOrpami 1 IKi BUMOTH MPEA'SIBIASIOTHCS 10
il mBuakoii. Hanpukiian, mpu He0OX1AHOCT1 YaCTO BCTABISATH 1 BUAAISITH €JIEMEHTH
3 CepearHMN TOCIIJOBHOCTI CIIiJi BUKOPUCTOBYBATH CIHCOK, a HE MAacuB, a SIKIIO
BKJIFOUCHHS €JIEMCHTIB BHKOHYETHCS TOJOBHHUM YHMHOM B KiHEllb ab00 TOYaTOK
MOCJTIIOBHOCTI — 4yepra. ToMy BUBUEHHS MOKJIMBOCTEH CTaHAAPTHUX KOJEKIIIH 1 iX
rpaMOTHE 3aCTOCYBaHHS € HEOOXIIHUMH yMOBaMHU CTBOPCHHS €(PEKTUBHHX 1
npodeciiiHux nporpam.

VY 6i6mioreni .NET Bu3HaueH1 cTaHIapTHI KJIACH, IO PEai3ylOTh OUTBIIICTh
nepepaxoBaHUX paHilie abCTPaKTHUX CTPYKTYp AaHuX. OCHOBHI MPOCTOPHU 1IMEH, B
IKUX OIHKCaHI Hi KJIaCu, — System.Collections, System.Collections.Specialized 1
System.Collections.Generic.

Bci xonekiii po3po6iieHi Ha OCHOBI HAOOPY YITKO BU3HAYEHUX 1HTEp(EHcCiB.
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Jesxi BOyaoBaH1 peamizailii Takux iHTep(deiciB, B TOMYy YHCII ArraylList, Hashtable,
Stack 1 Queue, MOXYTh 3aCTOCOBYBATHCSI B IMOYaTKOBOMY BUIJISAI 1 0€3 Oyb-IKHX
3MiH. € TaKOXX MOXJIMBICTh peali3yBaTH BJIACHY KOJICKI[II0, X04a MOoTpeda B LIbOMY
BUHUKA€E BKpai PiJIKo.

VY cepenoumi .NET Framework miaTpuMyroThCst 'sITh THITIB KOJCKITIH:

. Hey3arajibHEeHi,

. CIIEI[iaJIbHI,

. 3 MOPO3PSITHOIO0 OPTaHi3aIl€lo,
. y3arajbHEHI,

. napaJiesbHI.

Hey3zaranpHeHl KOJEKIli peami3yloTh psiJi OCHOBHUX CTPYKTYp JaHUX,
BKJIFOYAIOYM JUHAMIYHUI MacuB, CTEK, YEpry, a TaKOX CIIOBHUKH, B SKHUX MOKHA
30epiratu mapu «KJaou-3Ha4eHHs». BIIHOCHO Hey3arajJbHEHHX KOJIEKIIH BaXKIIMBO
MaTH Ha yBa3l HACTYITHE: BOHU ONEPYIOTh JaHUMU THUITY object.

TakuM 4YMHOM, HEy3arajJlbHEH1 KOJIEKIIi MOXYTb CIIYXKUTH JJi1 30€epiraHHs
JaHUX OyIb-SKOT0 THIY, NMPUYOMY B OJIHIM KOJEKIli JTOMyCKA€ThCS HASIBHICTH
pI3HOTHIHUX JaHuX. OUeBUAHO, IO TaKl KOJIEKIli HEe THUIT30BaHi, OCKIJILKA B HUX
30epiratoThbCs NOCUJIAHHA Ha JJaH1 TUITY object. Kitacu 1 iHTepdeiicu Hey3aranbHEeHUX
KOJICKITIH 3HAXOIATHCS B IIPOCTOPI IMEH System.Collections.

CrewiayibHi KOJIEKIIIT ONEpPYyOTh JAHUMU KOHKPETHOTO TUIYy a00 K poOJsTh
e SKUMOCh OCOOJMBMM YMHOM. Hanpuknan, € cnemiajibHl KOJEKIil s
CUMBOJIBHUX PSIKIB, @ TaKOX CHeIliadbHl KOJEKIii, B SKUX BHUKOPUCTOBYETHCS
oJlHOCIIpsiMOBaHU# cnucok. CrenianbHl KOJEKIIi OToJ0IIYIOThCA B MIPOCTOP1 iIMEH
System.Collections.Specialized.

VY npuknamgnomy intepdeiici Collections APl BusHaueHa ogHa KOJCKINS 3
MOPO3PSATHOI0 OpTraHi3alli€l0 — I1e BitArray. KOJEKUIs THUIY BitArray MIATPUMYE
MOPO3psATHI omepartlii, ToOTO omeparlii HajJ| OKPEeMHUMH JIBINKOBUMHU PO3PSIIAMH, a
OT)KE€, BOHA ICTOTHO BIIPI3HAETHCS CBOIMH MOMIJIMBOCTSMM BiJ 1HIIUX THIIIB
kojekiid. Kousekmis Tumy BitArray  OTOJIONIYETBCSI B MPOCTOpl  IMEH

System.Collections.
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VY3aranpbHeH1 KOJIEKIli 3a0e3MeuyroTh y3arajibHEHY peaizaiiio JeKUIbKOX
CTaHJAPTHUX CTPYKTYP JAHUX, BKIIOYAIOUN CIIUCKH, CTEKH, YEPTH 1 CIIOBHUKH. TaKi
KOJIEKIIIi € TUIMI30BaHUMH B CHITy iX y3araJlbHeHOro xapaktepy. Lle o3Hauae, mo B
y3arajbHEeHINH KOJIeKIlli MOXYTh 30epiraTucs TUIbKH TakKl €JeMEHTH JaHuX, SKi
CYMICHI 32 THIIOM 3 JaHOI KOJEKII€0. 3aBAsKU [[bOMY BHKJIIOYA€ETHCS BUIIAIKOBA
PO301KHICT, THUIIB. Y3arajabHEH1 KOJIEKIIl OrOJOLIYIOThCA B MPOCTOPI IMEH
System.Collections.Generic.

Sk mpaBwII0, KJIacH y3arajJbHEHUX KOJICKIIIN € y3aralbHCHIMH €KBiBaJICHTaMU
KJIaClB HEy3arajbHEHUX KOJIEKI[if, Xouya II¢ BIAMNOBIAHICTh HE € B3a€EMHO
OJIHO3HAaYHO10. Harnpukiaz, B Kj1aci y3arajqibHEHO1 KOJIEKII] LinkedList peali3y€eThCs
JIBOHAIIPABJICHUI CITUCOK, TOJII SIK B HEY3araJIbHEHUX €KBIBAJIEHTI MOT0O HE iCHY€. Y
JIeSIKMX BUIAJIKaX OJIHI ¥ T1 % QPYHKIIT ICHYIOTh MapajieiabHo B KJlacaxX y3araabHEHUX
1 Hey3araJbHEHUX KOJIEKIii, Xo4ya 1 MiJ pI3HUMHU IMeHamMu. Tak, y3araibHEHUI
BaplaHT KJIACY Arraylist HA3UBAETHCS List, @ y3araJbHEHUN BapIaHT KJIACY HashTable
— Dictionary.

Y Tabn. 5.1 mnepepaxoBaHi OCHOBHI KOJEKIIli, OMUCaHI B MPOCTOPI
System.Collections.Generic.

Ta6JII/IH$I 5.1. KOJ‘ICKHi'l' IIPOCTOPY IMEH System.Collections.Generic

Kuac Onuc
30epirae mapu "Kino4y-3HadeHH". 3abe3neuye Taki x

Dictionary<Tkey, TValue> (yHKIiOHaIbHI MOKJIMBOCTI, SIK 1 Hey3araJlbHeHUi Ki1ac
Hashtable

HashSet<T> 30epirae psi yHIKaJIbHUX 3HaY€Hb, BAKOPUCTOBYIOUH XEIll
TaOIUII0

LinkedList <T> 30epirae eleMEHTH B JBOHANPABICHOMY CITHCKY

List<T> CTBOpIOE )II/'IHaMi‘IHI/H‘/'I MacuB. 3abe3reuye Taki K (yHKIIOHATNbHI
MOJKJIMBOCTI, SIK 1 Hey3araJbHeHUH Kiac Arraylist

Queue<T> CtBopioe uepry. 3abe3neuye Taki ) (QyHKIIOHATbHI MOXIIUBOCTI,

K 1 Hey3araJbHEeHUH Kiac Queue

SortedDictionary<TKey, TValue> |CTBOpIOE BiICOPTOBAHMI CITMCOK 3 Map "KIrou-3HaAYeHHs"
p ZICop p

CTBOpIOE BiJICOPTOBaHMHN CITUCOK 3 Tap "KiIr0u-3HauYeHHSA" .

SortedList<TKey, TValue> 3abe3neuye Taki ) QyHKUIOHAIBHI MOXKIUBOCTI, 5K 1
Hey3araJlbHEHUM Kilac SortedlList

SortedSet<T> CTBOPIOE BiICOPTOBAHY MHOXHHY

stack<Ts CtBOpIO€ cTek. 3abe3nedye Taki K QyHKITIOHATbHI MOKIIMBOCTI,

SIK 1 Hey3arajJbHEHUX Kiac Stack
VY xonekiii MokHa 30epiratu He TUIbKH 00'€KTH BOyJOBaHHX TUMIB. B HuX

JIOTTyCKA€ThCs 30epiraTu 00'€eKTH Oy/b-IKOTO THUITY, BKJIIOUAaKOYU 00'€KTH KJIaciB, 110

BHU3HAYAKOTHCA KOPHUCTYBAUCM.
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3aBAsSKM TOMYy, IO BCl THUIM YCHAJAKOBYIOTH BIJ KJIacy object, B
Hey3araJbHEeHUX KOJIeKIii MokHa 30epiratu 00'ekTu Oynb-skoro Tumy. s Toro
00 30epertu 00'€KTH KJIAciB, II0 BU3HAYAKOTHCS KOPUCTyBaueM, B THUIII30BaHIN
KOJIEKIIi, TOBEAECTHCS CKOPUCTATHUCS KJIacaMU y3araJlbHEHUX KOJEKIIIi.

VY Komekiii, Ans SKOi OTOJIOIIEHO THUI €JIEMEHTIB, 3aBISKH MOIIMOpQiZMy
MO>KHa 30€epiratv eJeMeHTH Oy/b-SKOT0 MOX1AHOTO KJacy, aje He €JIEMEHTH 1HIINUX
THITIB.

3nmaBasiocst 0, y TIOPiBHSHHI 31 3BUYATHUMU KOJIEKITISIMU 1€ OOMEXEHHS, a HE
YHIBEPCAIBHICTh, OJJHAK HA MPAKTHUIIl KOJIEKIII1, B IKUX JIIICHO MOTPIOHO 30epiratu
3HAYEHHS P13HUX, HE MOB'SI3aHUX MEXY COOO0I0 TUIIIB, Mail’ke HE BUKOPUCTOBYIOTHCA.
[IepeBaroro »* Takoro oOMeKEHHS € Te, [0 KOMIUISATOP MOXE BUKOHATH KOHTPOJIb
THUITIB 11T YaC KOMIUIAIIT, a He BUKOHAHHS MTPOTPaMH, IO TIABHINYE il HATIHHICTB 1
CIIPOIITY€ MONIYK ITOMHUJIOK.

BuxopuctanHs cTaHAapTHUX Yy3arajJbHEHUX KOJEKIIM s 30epiranHs 1
00pOOKH JaHUX € XOPOIIIUM CTHIJIEM IIPOTPaMyBaHHS, OCKIJTLKH JO3BOJISIE CKOPOTHUTH
TEPMiHU PO3POOKH MPOTPaM 1 MABUIIMMUTH X HaIHHICTb. PEKOMEHTyEThCS pETEIHHO
BUBYUTH BJIACTHBOCTI 1 METOAM IMX KJIACIB 1 BUOWpATH HAMOUIBIN MiIXOJAII B
3aJIEXKHOCTI B1J] pO3B'sI3yBaHOI 3a/1ayi.

PosrnsHemMo netalibHO KiIac List<T>. Y  KJAacCl List<T> peai3yeThbes
y3arajJlbHeHU! JUHAMIYHUN MacHUB.

B knaci List<T> Bu3Ha4YeHO HACTYIIHI BJIaCTUBOCTI:

int Count {get; }
bool IsReadOnly {get; }

BiacTuBiCcTh Count MICTUTB PSIJT €JIEMEHTIB, 110 30€pIratoThCs B TaHUI MOMEHT
B KOJIEKINI. A BJIIACTHUBICTH IsReadOnly Ma€ JIOT1YHE 3HAYEHHS true, AKIIO KOJIEKIIS
JOCTYITHA TUTBKH JJISI YUTaHHS. SIKIIO K KOJEKIIisl JOCTYITHA K JJIST YATAHHS, TaK 1
JUTSI 3aITMCY, TO 1151 BIACTUBICTh MAa€ JIOT1YHE 3HAYCHHS false.

VY kjaci List<T> BU3HAYAETHCSA TAKOXK BJIACTHBICTB Capacity. Lle BIIaCTUBICTH

OroJIOMY€ETHCA HACTYITHUM YHHOM.
public int Capacity {get; set; }

BractuBicTh capacity JO3BOJISIE BCTAHOBHUTH 1 OTPUMATH €MHICTh KOJICKITIi B
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SIKOCT1 JUHAMIYHOTO MacuBY. s eMHICTh TOPIBHIOE KIIBKOCTI €JIEMEHTIB, SIKi MOXKE
MICTUTH KOJEKI[iS /10 ii BUMYILIEHOTO PO3MIUPEHHA. Taka KOJEKI[is pO3MIHUPIOETHCS
aBTOMATUYHO, 1 TOMY BCTAHOBJIIOBATH ii €MHICTh BPYYHY HEOOOB'SI3KOBO. Ale 3
MIpKyBaHb €(EKTHUBHOCTI II€ 1HOJ1 MOKHa 3pOOWTH, SKIIO 3a3]ajerib BiJIOMO
KUIBKICTh €JIEMEHTIB KOJIEKIii. 3aBIOJKH I[bOMY BHKJIIOYAIOTHCS BUTpPATH Ha
BUAUIEHHS J0JaTKOBOI maM'sTi.

VY K7aci List<T> € Taki KOHCTPYKTOPH:

public List()
public List (IEnumerable<T> collection)

public List (int capacity)

[lepmmii KOHCTPYKTOP CTBOPIOE MOPOKHIO KOJEKIIIIO KJIacy List 3 0OpaHOIO
3a 3aMOBYYBaHHSAM €MHICTIO. JIpyTHii KOHCTPYKTOP CTBOPIOE KOJIEKIIO THITY List 3
KUIBKICTIO €JI€MEHTIB, sIka BU3HAYAETHCS PO3MIPOM MapameTpa collection. TpeTiid
KOHCTPYKTOP CTBOPIOE KOJIEKIIIO THITY List, III0O MAa€ TOYATKOBY €MHICTH, SKa
3aJIa€THCS MTAPaAMETPOM capacity.

€MHICTh KOJIEKIIil, SIKa CTBOPIOETHCS Y BUTIIA AUHAMIYHOTO MAaCHUBY, MOXKE
301JIBIITYBATUCSl aBTOMATUYHO MPU JJOJaBaHHI B HEl €JIEMEHTIB.

VY Kknmaci List<T> BU3HAYAETHCA PsI METOJIB, HAWOUIBII BaXXJIHMBI 3 SIKUX
nepepaxoBani B Ta0. 5.2.

Tabmurs 5.2. MeToan, BU3HAYEHI B KJIACl List<T>

MeTtona Onuc
Jlonae enemeHT item B KoJiekiito. ['eHepye BUHITOK
void Add(T item) NotSupportedException, SIKIIO KOJICKIIisS JOCTYITHA TUIBKH JUIs
YHTaHHS
void Clear() Bugainse BCi €1€EMEHTH 3 KOJEKITIi

HOBCpTa€ JIOT1YHE 3HAYCHHS true, SAKII0 KOJ'ICK]_[i}I MICTHTB €JIEMEHT

bool Contains(T item) item, a iHakmIe — noriude 3HaYeHHs false

void CopyTo(T[] array, Koritoe BMIiCT KOJIEKIIil B MacUB alray, MOYMHAIOYH 3 €JIEMEHTA, 1[0
int arrayIndex) BKA3Y€THCS 32 IHACKCOM arrayIndex

Buanse nepiie BXOKSHHs eneMenTa item B kosnekiiii. [ToBeprae
JIOriyHe 3HA4eHHs true, sKIo eJIEeMEHT IteM BUAAJIeHHit. A SKIIO Lel
CJIEMEHT HE 3HaWCHO B KOJIEKIIii, TO IOBEPTAETHCS JIOTTYHE 3HAUCHHS
false

[loBepTae iHIEKC TIEPIIOTO BXOKEHHS eIeMeHTa item B KOJeKIIii.
K110 eneMeHT item He BUABICHUMN, TO METOJ MOBEPTAE 3HAUCHHS -1

bool Remove (T item)

int IndexOf (T item)

void Insert (int index,
T item)

Bcerasiige B KOIEKIIIO eIeMEHT item 3a inmekcoM index

void RemoveAt (int index)  |BHaanse 3 KOJEKILii €IEMEHT, PO3TAIOBAHMH 32 IHAEKCOM index



32

public virtual void AddRange . .
Tlonae enemenTH 3 Koekirii collection Tumy ArraylList

(ICollection collection)

BukoHye Mmomryk B KOJIEKIlii 3HAYSHHS, 1110 33/Ia€ThCS TapaMeTpoM
public virtual int item. [loBeprae iHAEKC 3HAMIEHOTO eIeMeHTa. SIKIIO IIyKaHe
BinarySearch (T item) 3HAUEHHS HE 3Hal/IEHO, NOBEPTAETHCS BiJ'€MHE 3HaueHHs. CIHMCOK
noBHHEH OYTH BiJICOPTOBaHUHN

[loBeprae yacTHHY KoJeKIii. YacTHHA KOJIEKIIii MOYNHAETHCS 3
eJIEeMEHTA 3a 1HAEKCOM index, 1 BKJIF0Ya€ KIJIbKICTh €JIEMEHTIB, 1110
(int Index, int count) 3aJIa€ThCs TAPAMETPOM count

[ToBepTae iHIEKC NIEPIIOTO BXOKECHHS eJIEMEHTa item B KOJIeKIIii.
S0 mykaHui €J1€MEHT HE BUSIBICHUI, IOBEPTAETHCSI 3HAUCHHS -1

public List<T> GetRange

public int IndexOf (T item)

public void InsertRange )
Bcrasirie e1eMEHTH KOJIEKIil collection MOYMHAIOYH 3 €JIEMEHTA 3a

int index . .
( ’ IHAEKCOM index

IEnumerable<T> collection)

public int LastlndexOf [loBeprae iHIEKC OCTAHHKOTO BXOKEHHS eleMeHTa item B Koyekiii.
(T item) SKII0 HIyKaHWH €JIEMEHT HE BUSBJICHUI, TIOBEPTAETHCS 3HAUCHHS -1

Bunansie yacTUHY KOJIEKIIii, TOYMHAIOYH 3 €JIEMEHTa 3a 1HIEKCOM
index, 1 BKIIOYaIO4M KUIBKICTh €JIEMEHTIB, IKa BU3HAYAETHCS
napaMeTpoM count

public void RemoveRange

(int index, int count)

pub]_j_c void Rever\se( ) HOBCpTa€ KOJ'IGKI_IiIO B 3BOPOTHOMY HOPSIKY

[ToBepTae KOJEKIIIIO B 3BOPOTHOMY MOPSJIKY, [TOYMHAIOYH 3 €JICMECHTA
3a 1HEKCOM index, 1 BKIIOYAIOUH KiJIbKICTh €JIEMEHTIB, SIKE
BU3HAYA€THCS MapaMeTpoM count

public void Reverse

(int index, int count)

public void Sort() CopTye€ KOJIEKIIi0 33 3pOCTaHHIM
CopTye KOJEKIIit0, BAKOPUCTOBYIOUH JIJIs TOPIBHIHHS CIIOCi0, 10
public void 3a/1a€ThCA IapaMeTpoM comparer. Skio mapamerp cComparer mae

Sort(IComparer<T> comparer) [HYCTE 3HAYCHHS, TO [UIsl MOPIBHSHHS BUKOPHCTOBYETBCS CIIOCIO, SIKMi
00MpaEThCA 33 3aMOBYYBAHHAM

public T[] ToArray() [loBepTae MacuB, SIKAH MICTUTB KOl €IEMEHTIB KOJEKIi1

JInst MUKJIIYHOTO 3BEPHEHHS 0 €JIEMEHTIB KOJICKIIIi, 110 IPEACTaBIIsE€ COO0I0
rpymny OO0'€KTIB, CIYy>KUThb ONEpaTop foreach. Hibkue HaBeneHa 3araiabHa (opma

OoIieparTopa NMUKIIy foreach.

foreach (Tun ima_3MiHHOI_umkny in im'A_xonexkuii)

{

b
TyT tvun ima_sminnoi_umkny TIO3HAYAE THII 1 IM'S 3MIHHOI YIIPaBIIHHS ITUKIIOM,

onepaTopu;

gKa OTPUMY€E 3HAYEHHSI HACTYMHOTO €JeMEHTa KOJIeKI[li Ha KOXXHOMY KpoIlIi
BUKOHAaHHA IHKIIY foreach. A im'a_xonekuii ITO3HAYAE KOJ’ICKLIiIO, 1o I_II/IKJ'Ii‘IHO
neperysinaeTbes. OTXKe, TUI 3MIHHOT LIUKJTY TTOBUHEH BIAIOBIAATH THUITY €JI€MEHTa
KOJIEKITIT. KpiM TOTO, Tun MOKE IMO3HAYATHUCS KJIHOYOBHUM CIIOBOM var. B IbOMY
BUIIAAKY KOMHiJ’IHTOp BU3HAYa€ TUI 3MIHHOI UKIY, BUXO/JAYU 3 THUITY CICMCHTA
KOJIEKIIIi.

OmnepaTop HUKITY foreach Ai€ TAKUM YHHOM. KOJIM IIUKIT MOYMHAETHCS, EPILIANA
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€JIEMEHT KOJICKIlI BHOMPAEThCA 1 MPHUCBOIOETHCS 3MIHHIA HUKIy. Ha KoXHOMY
HACTYITHOMY KpOIIi iTeparlii BUOMPAEThCS HACTYITHUW EJIEMEHT KOJEKINii, SKUi
30epiraeTbcsi B 3MiHHIN 1UKTY. [{MKT 3aBepIIy€eThes, KOJIU BCl €IEMEHTH KOJIEKITii
BUSIBJISITHCS NeperIsIHYTUMU. OTKe, ONepaTop foreach HUKIIYHO OMUTYE KOJEKIII MO
OKpeMHUX ii eIEMEHTIB BiJI MOYATKY 1 10 KIHIIS.

Cnijz, ogHaK, MaTH Ha yBas3l, 1110 3MIHHA UKy B ONEPaToOpi foreach CIYKHUTb
TIIBKH 11t ynTaHHs. [le o3Hauae, 1110, IPUCBOIOIOYH I1iHi 3MIHHIM HOBE 3HAYCHHS, HE
MO>KHA 3MIHUTH BMICT MacHBY.

HesBaxaroun Ha Te IO IUKI foreach TOBTOPIOETHCA JIOTH, JOKH HE OyIyTh
NEPEryisiHyTI BCl €JIEMEHTH KOJIEKIli, MOro MOKHAa 3aBEPIIUTU JIOCTPOKOBO,
CKOPHCTABIIUCH ONIEPATOPOM break.

OmnepaTop foreach JOMYyCKAa€ IUKIIYHE 3BEPHEHHSI /IO MACHUBY TUIBKH B
MEBHOMY MOPSJKY: BiJ MOYaTKy 1 J0 KIHIS MacHBY, TOMY HOIro 3aCTOCYBaHHS
3/1a€ThCS, HA MEPIIMKA MOTJIsil, 0OMEeKeHUM. AJie HACIpaBl 1€ HE TaK. Y BEJIHKIN
KUIBKOCT1 aJIrOPUTMIB, HAUMOIIMPEHIIINM 3 KX € aJIrOPUTM MOIIYKY, MOTPIOHO
came TaKuii MeXaHi3M.

Posrnsimemo mnpukian mporpamu, B AKid TMOKazaHa poOOTa 3 KOJEKIIE0

00’€KTIB KJacy Lamp:

using System;
using System.Collections.Generic;

namespace ClassElementTest

{

class Lamp

{
private string _name;
private double _power;
public double Power

{
get { return _power; }
set
{
if (value >= @)
{
_power = value;
}
}
}

public double Voltage { get; set; }
public double Current

{
}

get { return _power / Voltage; }
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public Lamp(string nameValue, double powerValue, double voltageValue)

{
_hame = nameValue;
Power = powerValue;
Voltage = voltageValue;
}
public override string ToString()
{

return String.Format("Namna {0}: noTyxHicTte - {1} BT, Hanpyra - {2} B,
ctpym - {3:n3} A", _name, Power, Voltage, Current);

¥
¥
class Program
{
static void Main(string[] args)
{
//CTBOpUTU CNUCOK
var lampList = new List<Lamp>();
//0opaTn eneMeHTU B CMNUCOK
lampList.Add(new Lamp("Cn-21", 15, 220));
lampList.Add(new Lamp("MNn-345", 75, 220));
lampList.Add(new Lamp("PNC", 6, 12));
lampList.Add(new Lamp("OM45", 45, 24));
lampList.Add(new Lamp("E100", 100, 220));
//BVBECTM CMUCOK Ha eKpaH BUKOPUCTOBYk4M uukn for
Console.WriteLine("Cnucok namn 3a gonomorow uukay for");
for (int i = @; i < lampList.Count; i++)
{
Console.WritelLine(lampList[i]);
}
//BVBECTM CMUCOK Ha eKpaH BUKOPUCTOBYK4M uLuka foreach
Console.WriteLine("Cnucok namn 3a gonomorot uukny foreach™);
foreach (var lamp in lampList)
{
Console.WriteLine(lamp);
}
Console.ReadLine();
}
¥

VY po3risHyTIM Tporpami € Bce-TakKu OJWH HE 30BCIM OUYEBHUIHUN HEMOJIK:
CTBOpEHY KOJIEKIIIO lampList HE MOKHA BijicopTyBaTh. CripaBa B TOMY, IO B Kjlacax
Arraylist 1 List<T> BIJICYTHI 3aCOOU JIJIsl MOPIBHSIHHS 00'€KTIB KOPUCTYBAIILKOTO THITY
naHux. JlJiss BUXOy 3 IIbOT'O CTAHOBWIIA B KJacl MOXHa peaiizyBaTu iHTepdeic
IComparable, B AKOMY BU3HAYA€THCS METO/] MOPIBHAHHS 00'€KTIB TaHOTO Kiacy. Ko
MOTPiIOHO BIOPSIAKYBATH 00'€KTH, 1110 30€pIratoThes B y3araabHEH1H KOJEKIIi1, TO JIJIst
i€l MeTH JOBEJEThCS pealli3yBaTh y3araJlbHEHUW BapiaHT iHTepdeicy
IComparable<T>. Y 1bOMY 1HTep(elcl BU3HAYAETHCA HaBEJCHA HIDKYE y3arajbHEHa

(bopMa MCTOLY CompareTo().
int CompareTo(T other)

Y MeToIi CompareTo() MOTOYHUN 00'EKT MOPIBHIOETHCS 3 THITHM 00'€KTOM other.
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s copTyBaHHS 00'€KTIB MO HApOCTaOYili KOHKpPETHA peajizallis JaHOr0 METOIY
MOBHWHHA TIOBEPTATH HYJHOBE 3HAYEHHS, SIKIO 3HAYCHHS IMOPIBHIOBAHMX 00'€KTIB
PIBHI; TOAATHE — SIKIIIO 3HAYCHHS IMMOTOYHOTO 00'€KTa O1IbIIE, HIK Y 00'€EKTY other; 1
B1JI’€MHE — SKIIO 3HAYEHHS MOTOYHOTO 00'€KTa MEHIIIE, HIXK Y 1HIIIOTO 00'€KTA other.

PeanizyeMo MeTo CompareTo() JIsI KJIACY Lamp, BUKOHABIIH TIOPIBHSIHHS JIaMIT
3a MOTYXXHICTIO. ToOTO OyaeMo BBaxkaTH, IO OUIBIIOI € JiaMma y SKoi OljibIia

MOTYKHICTb:

using System;
using System.Collections.Generic;

namespace ClassElementTest

{

class Lamp

{
private string _name;
private double _power;
public double Power

{
get { return _power; }
set
if (value >= 0)
{
_power = value;
}
}
}

public double Voltage { get; set; }
public double Current

{
get { return _power / Voltage; }
}
public Lamp(string nameValue, double powerValue, double voltageValue)
{
_hame = nameValue;
Power = powerValue;
Voltage = voltageValue;
}
public int CompareTo(Lamp other)
{
if (Power == other.Power)
{
return 0;
} else if (Power > other.Power)
{
return 1;
} else
{
return -1;
}
}

public override string ToString()

{
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return String.Format("/lamna {@}: motyxHicTtb - {1} BT, Hanpyra - {2} B,
ctpym - {3:n3} A", _name, Power, Voltage, Current);

}
}
class Program
{
static void Main(string[] args)
{
//CTBOPUTU CNMCOK
var lampList = new List<Lamp>();
//0onaTn enemMeHTU B CNUCOK
lampList.Add(new Lamp("Cn-21", 15, 220));
lampList.Add(new Lamp("MN-345", 75, 220));
lampList.Add(new Lamp("PNC", 6, 12));
lampList.Add(new Lamp("OM45", 45, 24));
lampList.Add(new Lamp("E100", 100, 220));
//B/BeCTM CMUCOK Ha eKpaH BUKOPUCTOBYK4M uuka for
Console.WriteLine("Cnucok namn 3a gonomorot uukay for");
for (int i = @; i < lampList.Count; i++)
{
Console.WriteLine(lampList[i]);
}
//BipcopTyemMo cnucok
lampList.Sort();
//B/BECTM CMUCOK Ha eKpaH BUKOpUCTOBYK4M uLuka foreach
Console.WriteLine("Cnucok namn 3a gonomorot uukny foreach");
foreach (var lamp in lampList)
{
Console.WriteLine(lamp);
}
Console.ReadLine();
}
}

PoGoue 3aB1anHs
HapuuTucs ctBoproBaTu KOJIEKIii B MOB1 mporpamyBaHHsi C# Ta oTpuMaTtu
JIOCB1J] BUKOPHCTAHHS KOJIGKI[I it 30epiraHHs Ta poOOTH 3 CYKYHHICTIO
EK3EMIUISIPIB KIIaCiB.
Xia poooru
1. MoaudikyBaTi Ta JOTOBHHUTH MPOTpaMy CTBOPEHY ITiJl YaC BUKOHAHHS
npakTUYHOi poboTr Ned:
® y METOJIl Main() KJIACy Program CTBOPUTH KOJEKILIIO THUITY List<T> 13
EK3eMILUIIpaMH OITMCAHOI0 KJIacy;
e j01aTH B KoJIeK1i0 5—10 HOBHX €eMEHTIB BUKOPHUCTOBYIOUU METOAH
Add() Ta Insert(),

b BHBCCTHZHHaqu}UIGHGNKﬂIThSKOHﬁKIﬂT}HieraHfﬂlﬂorKHWOFOH)(HHIOFO
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3 IIUKJIIB for, while, do/while Ha BUOIp;

® BHBECTHU 3HAYEHHS €JIEMEHTIB KOJIEKIIIi Ha €KpaH 3a JI0MOMOT0I0 IIUKITY
foreach,

e JIONMOBHUTH KJac peajizalieio 1HTepPENCy IComparable<T> HUIIXOM
CTBOPEHHS METOJYy CompareTo() 3 TIOPIBHSHHSAM TII0 OJIHIM 13
BJIACTHBOCTEH Ha BHOIp;

® °y METOAI Main() KJIACy Program BHKOHATH COPTYBaHHS CTBOPEHOI
KOJIEKIIIi Ta BUBECTH PE3yJIbTaT Ha €KpaH.

InguBinyajbHe 3aBIaHHA

BianosigHo 10 3aBaaHHs MpakTAUYHOT poOoTH Nel.
KonTpoabHi nMTaHHA

SKi CTpyKTypH JaHUX BU 3Ha€Te?

Sxi oneparlii MO’KHAa BUKOHYBATH HaJl CIIUCKaMu?
OnumIiTe CTPYKTYpY JaHUX CTEK.

OnumiiTe CTPYKTYpY JaHUX yepra.

Ilo Take kKoaeKIis?

Sxi TAmM KoJieKIii peatizoBaHo B MoBi C#?

[lo Take Hey3aranbHEH1 KOJEKIi?

© N o gk~ w D=

[lo Take y3aranbHEeH1 KOJEKIii?

©

[lepepaxyiiTe = HaWBaXJUBINII  KOJEKIi, ONHWCaHi B  MPOCTOpI
System.Collections.Generic.

10. Sxi TMOM AaHUX MO>KHA 30€epiraTu B y3araJlbHEHUX KOJEKIisIX?

11. SIKi OCHOBHI BJIaCTUBOCTI BU3HAYCHI B KJIAC1 List<T>?

12. OnumnTs OCHOBHI METOAM, BUSHAUYCHI B KJIACI List<T>.

13.0nuurite poOoTy oneparopa foreach.

14. HaBeniTh CHHTaKCHC orepaTopa foreach.

15. Sk 3ab6e3meunTy MOXKIIUBICTh COPTYBAHHS KOJEKIIIl 3 TUIIOM JaHUX, IO

BU3HAYECHMI KOpHUCTyBayeM?
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MMPAKTUYHA POBOTA Neé6.
®ANJIOBE BBEJIEHHSI TA BUBEJIEHHSI. CEPIAJIIBAIIA OB’EKTIB
TpuBainicTh NpakTUYHOT POOOTH — 4 Toj.

Mera

BuBunTH OCHOBHI MpUHLUIK POOOTH 3 (paiimamu Ta cepiamizaiii 00’€KTiB B
MOBI nporpamyBanHs C#. OTpumatu IOCBiJl 30€peKEHHS OKPEMHUX EK3EMIUISPIB
KJIaCy Ta KOJIEKIIIH 1 3 JormomMororo 6iHapHoro gopmarepa ta 'y daitnax XML.

Crucai TeopeTnuHi BitoMocTi

VY cepenoumii .NET Framework mnepenbaueni kiacu JjIsi oprasizariii
BBE/ICHHS-BUBEJEHHS B (paiinu. Ha piBHI onepaliiinoi cuctemu (hailiiv CKIaaaroThCs
3 0alTiB, TOMYy ICHYIOTH BIJIIOBIJIHI METOJU JJI1 BBEJCHHS 1 BUBEJCHHs OailTIB B
daiimu. Kpim TOro, IiCHyIOTH CheliajibHI oOmepailii CHUMBOJIBHOTO BBEICHHS-
BUBEJICHHS B (haidsl, Kl 3aCTOCOBYIOTLCS MPU 0OPOOIIl TEKCTY.

Jlis cTBOpeHHsI 0aliTOBOrO MOTOKY, MOB’SI3aHOTO 3 (hailjIoM, CIYXKUTh KJlac
FileStream., III0 BU3BHAYEHO B MIPOCTOPI IMEH System.I0. TOMY Ha MOYaTKy Oyab-sIKOi

ImporpamMu, 1o Horo BHKOPHUCTOBYE KJIAC FileStream, JOJAETHCA TaKuu pAAOK KOOY:
using System.IO;

Jlist BinkputTTs (haility cTBOPIOETHCA 00'€KT KIIacy FileStream. B IIbOMYy Kilaci

BHU3HAYEHO K1JIbKa KOHCTPYKTOPiB. HMk4e HaBe1eHO HaUMOIMPEHIIIUN Cepel HUX:
FileStream(string wnax, FileMode.pexum)

1€ wnax — MO3HA4ae iM's Qaiiny, BKIIOYAIOYM MOBHUN HUISX 10 HBOTO; a pexum —
MOPSIIOK BIAKPUTTS (alimy, /e BKA3y€ThCS OJHE 31 3HAYCHb, 10 NEepepaxyBaHHI
Tabm. 6.1. Sk npaBuio, el KOHCTPYKTOP BiKpuBae (ailyl A AOCTYIy 3 METOIO
yuTaHHs a00 3amucy. BUHSATKOM 3 LbOTO IpaBuia € BIAKPUTTS (ailiny B pexumi
FileMode.Append, KOJIU (Daifsl CTa€ TOCTYITHUM TUIBKH JJIs 3aIHCY.

Tabsauug 6.1 3HaueHHs peKUMIB BIIKPUTTS (halJIiB FileMode

3HaYeHHA Onuc
FileMode.Append Jlonae nani B KiHelb daiiny
. . CTBOpPIOE HOBUM BUXIIHUN (aitn. [cHyrounii daitn 3 TakuM xe iM'ssM Oy e
FileMode.Creaie p o b Y b YA
SHHUIIICHO
. CTBOpIO€ HOBUM BUXIIHUN (aiin. Daiin 3 TakuM ke IM'sIM He [IOBUHEH
FileMode.CreateNew . p A (1)
iCHyBaTH
FileMode.Open Binkpusae icHyrounii dain

FileMode.OpenOrCreaie |BigkpuBae (paiin, siKIIo BiH icHye. B iHIIOMy BUNIaIKy CTBOPIOE HOBUH (aiii
FileMode.Truncate Binkpusae icHyrouuii aiin, ajne ckopouye HOro JOBXKHHY 10 HYJISI
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Sxmo cnpoba BIAKpUTH (aiia BUSBISAETbCS HEBAAIOK, TO TEHEPYETHCS
MTOMUJIKA!

. K110 ¢aiy He MOXKHA BIIKPUTH TOMY IIIO BiH HE ICHYE, T€HEPYETHCSA
IIOMMUIIKA FileNotFoundException,

. AKII0 (haii He MOXKHA BIAKPUTH Yepe3 IOMIJIKH BBEJCHHS -BUBEICHHS,
IeHEePYEThCSl TIOMUJIKA I0Exception.

Jlo ymcna 1HIIMX MOMHIIOK, SIKI MOXKYTh OYTH 3reHepOBaHi NMpPH BiAKPUTTI
daiimy, BITHOCATHCS TaKi: ArgumentNullException (BKa3aHO MOPOKHE iM's (aiiy),
ArgumentException (BKa3aHO HeBIpHE 1M's (ailily), ArgumentOutOfRangeException
(BKa3aHa HEBIPHUU PEXKUM), SeaurityException (Y KOPHCTYBaua HEMAE MPaAB JIOCTYITY
10 ¢aiiny), PathTooLongException (3aHAITO AOBre iM's (pailiry abo HUIAX O HBOTO),
NotSupportedException (B iIMEHI1 (Dailily BKa3aHO MPUCTPIH, SIKUN HE MIATPUMYETHCS ), a
TaKOX DirectoryNotFoundException (BKa3aHO HEBIPHHUM KaTaJoT).

[To 3aBepiienHi poboTu 3 (ailysiom WOro Ciij 3aKpUTH, BUKJIUKABIIH METOJ
Close().

VY knaci FileStream BH3HAYEHI JBAa METOMY JUIS YWUTaHHS OalTiB 3 (Qaiiny:
ReadByte() 1 Read(). Tak, JJI1 YMTaHHA OAHOTO OaiTa 3 (haillly BUKOPHUCTOBYETHCS

METO/I ReadByte(), 3arajibHa (hopMa SIKOT0 HaBEJICHA HUXKYE:
int ReadByte()

Koy neit MeTos BUKIMKA€EThCA, 3 paiily 3UMTYEThCS OJAMH OalT, IKUIl MOTIM
MOBEPTAETHCS Y BUTJISIL IIJIOTO 3HAUCHHS.
Jliist untanHs 650Ky OaiTIiB 3 Gailily CITy>KUTh METOJI Read(), 3arajbHa (popma

SAKOI'O BUTJIA A€ TaK.
int Read(byte[] array, int offset, int count)

VY MeTomi Read() pOOHMTHCS crpoOa 34MTATH KiIBKICTh count OAWTIB B MacuB
array, TIOUMHAIOYU 3 €JIEMEHTAa array[offset]. METOJ MOBeEpTa€ KUIbKICTh OAMTIB,
YCHIITHO 34YMTaHuX 3 (ainy. SIKIo )k BUHUKAE MTOMUIIKA BBEJICHHS -BUBEICHHS, TO
TE€HEPYETHCS BUKIIIOUEHHS I0Exception.

Jlns 3anucy Oaiita B a1 CIIy>KUTh METO/T WriteByte(). HuKue HaBeleHa HOTo
HaWmpocrima dopma.

void WriteByte(byte value)
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Ileit meTon BUKOHY€ 3amuc B (aiin OaifTa, 110 MO3HAYAETHCS MAapaMeTPOM
value.
Jlns 3anucy B (aiiil 1mijioro MacuBy OalTIB MOKe OyTH BHKJIMKAHUN METO]I

write(). Hukde HaBeneHa ioro 3arajgbHa ¢popma.

void Write(byte[] array, int offset, int count)

VY Merosi write() poOUTHCS cripoda 3amucaty B Gailin KiTbKIiCTh count OANTIB 3
MAaCHBY array, TTOYMHAIOYN 3 €JIEMEHTA array[offset]. MeETOJ MOBEPTAE KiIBKICThH
0aiTiB, YCIIIIIHO 3allMCaHuX B (pait.

1o 3aBepieHHI BUBEICHHS B (paiiil, HOro Ciij 3aKPUTH 32 IOITOMOT0I0 METOY
Close().

HesBaxkarouu Ha Te, 1m0 ¢aiiam 4acto oOpoOIISIIOThCS MOOAUTOBO, I I[HOTO
MOXHa CKOPHCTATHCS TaKOX CHMBOJHLHUMH TOoTOKamH. IlepeBara CHMBOJIBHHX
MOTOKIB TOJIATa€ B TOMY, IO BOHHM OINEPYIOTh CHUMBOJAMHU O€3MOCEPENIHbO B
Unicode. SIkmo moTpiOHO 30eperT TeKCT, TO I IOT0 HaMKpaIle MiTiiIyTh came
CUMBOJIbHI TIOTOKH. B 1iioMy, JyIsi BUKOHAHHS OTEpalliii CKHMBOJIBHOTO BBEICHHS -
BUBCIACHH: B (baﬁnn BUKOPHUCTOBYIOTHCA KJIACH StreamReader Ta StreamWriter,

JIJIsi CTBOpPEHHS CUMBOJIBHOTO TIOTOKY BHMBEACHHS JIOCUTH YKJIACTH 00'€KT
KJ1aCy Stream, HaIIpUKJIAJ FileStream, B 060JIOHKy KJIacy StreamWriter. Y KJ1acl
Streamiriter BA3HAYEHO KUIbKa KOHCTPYKTOPiB. Hikue HaBeAeHO HaWOIUPEH 1IN

cepea HUX:
StreamWriter(Stream noTik)

JIe noTik — MO3HAYAE IM'Sl BIAKPUTOTO MOTOKY. Lleil KOHCTPYKTOp reHepy€e BUHATOK
ArgumentException, SIKIIIO TIOTIK HE BIIKPUTHUH I BUBSACHHS, a TAKOK BUKITIOUCHHS
ArgumentNullException, SIKIIIO TTOTIK BUSIBJISIETHCSI TTIOPOKHIM.

VY neskux BUMaAKax 3pyuyHilIe BiIKpuBaTu (aitn 3acobamu camoro Kiacy

StreamWriter. JIJISI IbOTO CITY>KUTH OJIMH 3 HACTYITHUX KOHCTPYKTOPIB:

StreamWriter(string wnsx)

StreamWriter(string wnsx, bool append)

JIe wnsx — 1€ 1M'st paiiiry, BKITFOYAKOUH IMMOBHUM HIJISAX JI0 HROTO. SKIo B ApyTiit popmi
IIOTO KOHCTPYKTOPA 3HAYCHHSI ITapaMeTpa append PIBHE true, TO JaHI IPUETHYIOTHCS

B KIHEIb ICHyroudoro daiiny. B iHIIoMy BUMaaKy I JaHi MEpe3arucyrTh BMICT
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3a3HauveHoro (ainy. Ane He3aJIeKHO BT POpMHU KOHCTPYKTOpPA (aiii CTBOPIOETHCS,
SKIIO BiH HE ICHYE.

Hwxde HaBeneHO MPOCTHI MPHKIIAJ] MPOTPAMH BHBEICHHS Ha JTUCK OIHCY
00’€KTY KJIacCy Lamp Y BUTJISAJII TEKCTOBUX PSAJIKIB, SIK 30€pIiraroThesi B paiiai text. txt.
JIJ1 cMMBOJIBHOTO BUBOJY B (hailil B Iill porpami BUKOPUCTOBYETHCS 00'€KT KIlacy

FileStream, yKJIaI[eHHﬁ B 060J‘IOHKy KJIacCy StreamWriter.

using System;
using System.IO;

namespace ClassElementTest

{
class Lamp
{ ...}
class Program
{
static void Main(string[] args)
{
var samplelLamp = new Lamp("C/-21", 15, 220);
var fout = new StreamWriter("text.txt");
fout.WriteLine(sampleLamp);
fout.Close();
}
}
}

JIJist CTBOpEHHSI CUMBOJIBHOTO TIOTOKY BBEICHHS TJOCUTH YKJIACTH OalTOBHIA
NOTIK B OOOJIOHKY KJacy StreamReader. Y KIACI StreamReader BU3HAYEHO KIJIbKa

KOHCTpYKTOpiB. Half011bI11 4acTO BUKOPUCTOBYETHCS KOHCTPYKTOD:

StreamReader(Stream noTik);

7€ notik — MO3HAYAE 1IM' BIAKPUTOTO MOTOKY. Lleil KOHCTPYKTOp reHepye BUHATOK
ArgumentNullException, SIKILIO MOTIK BHUSIBJISIETHCS MOPOKHIM, a TAKOX BUKIIOUECHHS
ArgumentException, SIKIIIO TMOTIK HE BIIKPUTHHA JIJI BBEJCHHS.

[noni caiinm mpocrTilie BIAKPUTH, BUKOPUCTOBYIOUM O€3MOCEPEAHBO KJlac
StreamReader, QHAJIOTTYHO KJIACYy StreamWriter. JIJIsl 111€] METH CIY>KUTh HAaCTyIHUUN

KOHCTPYKTOP:

StreamReader(string wnax);

ne wnsx — L IM'A ¢ainy, BKIIOYAaIOUd MOBHUM HUISIX A0 Hboro. Bkazanuit gaiin
NOBUHEH ICHYBaTH. B iHIIOMY BUIIaJ Ky r€éHEPYETHCS] BUHATOK FileNotFoundException.
SKmo0  HUIIX  BUSIBISIETBCA  TOPOXKHIM, TO  TEHEPYETbCA  BUKIIOYCHHS
ArgumentNullException.

Hwxuye HaBeneHO NPOCTMM IPUKIAL IPOrPAMH 3YATYBAHHSA 3 JUCKY
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TEKCTOBHUX PSAAKIB, SIK 30€piraroThesl B (haifiii text. txt:

using System;
using System.IO;

namespace ClassElementTest

{
class Program
{
static void Main(string[] args)
{
var fin = new StreamReader(@"D:\text.txt");
while (!fin.EndOfStream)
{
var s = fin.ReadLine();
Console.WritelLine(s);
¥
fin.Close();
}
}
}

3BEpHITh yBary Ha Te€, sIK B Iiil MporpaMi BU3HAYAE€THCSA KiHEIb (aiiy.
JlocTymHa U1 YUTaHHS BIACTHBICTh EndOfStream MAa€ JIOT1UYHE 3HAYECHHSA true, KOJH
JIOCSITA€ThCS KIHEIb MOTOKY, B 1HIIIOMY BHUMAJKYy — JIOTIYHE 3HAUYCHHS false. OTKe,
BJIACTUBICTH EndOfStream MOKHA BUKOPUCTOBYBATH JUIs BIZICTEXKEHHS KIHIA (pailiy.

Y cepenopumi .NET Framework Ttakok BHU3HAYEHO KJac File, SKHH €
KOPHUCHHUM I poOOTH 3 (haiiylaMHu, OCKUIBKA BiH MICTUTh CTaTHYHI METOIH, IO
BUKOHYIOTh THIIOBI omnepauli Haja ¢ainamu. 30Kpema, B KJacl File € METOAM IS
KOITIFOBaHHS Ta MEePEMIILIEHHS, IU(PPYBaHHS 1 po31IMppyBaHHs, BUAATECHHS (aiiB,
a TaKOX ISl OTPUMAHHS 1 3aBJaHHs 1HpopMallii mpo ¢aiiinax, BKIOYa0Ud BIIOMOCTI
PO IXHE ICHYBaHHS, 4aCy CTBOPEHHS, OCTAHHBOT'O JI0CTYIY 1 pi3Hi aTpuOyTH (aiiaiB
(TUTBKYM NI YATAHHS, TPUXOBAaHUX Ta iH.). KpiM TOTO, B KJIaci File € Psii 3pyIHHUX
METOMIB JJI1 YUTaHHS 3 (aliiB 1 3aMMCH B HHUX, BIAKPUTTA (ailiy 1 OTpUMaHHS
MTOCWJIAHHSI THITY FileStream Ha HBOTO.

Psin meToniB nist poOOTH 3 (aitiaMu BUSHAUYEHO TAKOXK B Kjaci Filelnfo. Llei
KJIaC BIJIPI3HSAETHCS BiJl KJIACY File YK€ BaXJIMBOIO MIEPEBAroro: JJIsl onepalii Haja
daiinamu BiH HaJ[a€ METOIM €K3EMIUTSIPA 1 BIACTUBOCTI, a HE CTAaTUYHI MeTOIH. ToMy
JUTsT BUKOHAHHS JIEKUTBKOX OIepaliii Haj OJHUM 1 THM Xe QailioM Kparie
CKOPHUCTATHUCS KJIACOM FileInfo.

Y C# e MoxuBICTh 30epiraTd HE TUIbKU JaHI MPUMITUBHUX THMIB, aje 1

o0'extu. Tepmin cepiaiizallis ONMUCye Mpoliec 30epekeHHs (1, MOXKIMBO, Mepeiayl)
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cTaHy o00'ekTa B TOTOI (Hampukian, (ailjioBoMy MOTOII 1 MOTOIl B mam'sTi).
[TocmimoBHICTh TaHMX, IO 30€piraeThcs MICTUTH BCIO 1H(OpMaIito, HEOOXITHY s
peKoHCTpyKIli (abo jdecepiamizailii) cTaHy o00'€kTa 3 METOK IOJAIBIIOTO
BUKOPUCTaHHA. 3aCTOCOBYIOUM I[I0O TEXHOJIOTIIO, JIy’K€ IMPOCTO 30epiraTé BEJIUKI
oOcsirn maHuX (B pi3HUX (opmarax) 3 MiHIMAIbHUMHU 3yCHUISIMH. Y 0OaraThox
BUMAJIKaX 30€epeKeHHs JaHUX TNporpaMH 3 BHKOPUCTAHHSM cepiaiizalii
BUJIUBAETHCS B KOJI MEHIIIOTO OOCATY, HI)K 3aCTOCYBaHHS KJIACIB JJIsl YUTAHHS/3AMMICY
3 MMPOCTOPY IMEH System. I0.

o6 3pobutu 00'€eKT JOCTYMHUM JJIs cepiai3allii, He0OOX1THO MO3HAYUTH
kinac (abo cTpykTypy) aTpuOyTOM [Serializable]. ATpHUOYyTHM - L€ AOJATKOBI
B1JIOMOCTI IPO KJ1ac, K1 30epiratoThCsl B HOro MeTafgaHux. SKIIO ICHYIOTh IO, SIKi
He TOBUHHI (200 HEe MOXKYTb) OpaTh y4acTh B cepiajizailii, MOXHa MOMITUTH TaKi
I10JIA anI/I6yTOM [NonSerialized].

O0'exTn MOkHa 30epiratd B OJHOMY 3 TakuxX ¢opmariB: 6iHapHOMYy, SOAP
a6o y Burisiai XML-gaitna. TlepepaxoBani MOXJIMBOCTI MPEICTABIICHI TaKUMHU
KJIaCaMM: BinaryFormatter, SoapFormatter, XmlSerializer.

Tun BinaryFormatter cepiaiizye cTaH 00'€kTa B MOTIK, BUKOPHCTOBYIOUU
KOMITaKTHUI OiHapHuii ¢Qopmar. Lleil Tunm BU3HAYEeHUH B MPOCTOPI 1MEH
System.Runtime.Serialization.Formatters.Binary. Taxum YHUHOM, LHO6 OTpUMAaTUu

JOCTYII IO LIbOTO TUITY, HEOOX1THO BKa3aTy HACTYIHY JUPEKTUBY using:
using System.Runtime.Serialization.Formatters.Binary;

Tur soaprormatter 30epirae crad 00'ekta y Buriisiai nosigomiieHass SOAP. [eit
THUN BU3HAYEHUN B HpOCTOpi IMEH System.Runtime.Serialization.Formatters.Soap, IIIO
3HAXOAMUTHCS B oOKpeMmil 301piii. ToMmy ayis popmaTyBaHHS 00'€KTIB B MOB1IOMIICHHS
SOAP HEOOX11HO CIo4aTKy BCTAHOBUTH MOCHJIAaHHS Ha
System.Runtime.Serialization.Formatters.Soap.dll, BUKOPUCTOBYIOYH I[iaJIOFOBe BIKHO
Add > Project Reference, HaTHCHYBIIM MPaBOI KHOIMKOK MHUII Ha 1M S
npoekTy y Bikai Solution Explorer,as Visual Studio i motiM BKa3aTu HaCTyIIHY

JUPECKTHUBY using.

using System.Runtime.Serialization.Formatters.Soap;



44

Jlns  30epexxenHss o0'ektiB B gokymeHTi XML nmnepenbauenuii tum

xmlserializer. lLl06 BUKOpUCTOBYBATH 1I€H THII, TOTPIOHO BKAa3aTH TUPEKTHUBY using:
using System.Xml.Serialization;

JIBOMa KJIFOYOBHMH METOAAMH THUITY BinaryFormatter €: Serialize() — 30epirae
00'€eKT B 3a3HAUYCHWH TOTIK y BWIJISAAl TOCTIOBHOCTI OaMTIB; Deserialize() —
NEPETBOPIOE 30€peKEeHyY MOCTIIOBHICTh OANTIB B 00'€KT.

[IpumycTumo, 110 MiCast CTBOPEHHS K3eMIUIIpa Kiacy 1 Moaudikamii 1eskux
JaHUX CTaHy IMOTPiOHO 30epertu neid ex3emmuap y ¢aimi *.dat. ITouatu cmig 3
CTBOpeHHs1 camoro aitmy *.dat. st 11boro Mo’kHa CTBOPUTH €K3EMIUISP THUILY
System.I0.FileStream. IoTiM MOTPIOHO Oya€ CTBOPUTH €K3EMIUISP BinaryFormatter 1
nepesaTu KoMy FileStream 1 00'€KT JJIsI 30€pEKEHHS.

Jlns mpukiany po3risHEMO J0JAaTOK B SIKOMY peajli3oBaHa cepiajizarlis

00’ €KTIB THITY Lanp.
using System;

using System.IO;
using System.Runtime.Serialization.Formatters.Binary;

namespace ClassElementTest

{
[Serializable]
class Lamp
{ ...}
class Program
{
static void Main(string[] args)
{
var sampleLamp = new Lamp("Cfl-21", 15, 220);
var binFormat = new BinaryFormatter();
var fStream = new FileStream("Lamp.dat", FileMode.Create);
binFormat.Serialize(fStream, samplelLamp);
fStream.Close();
}
¥
¥

[Ticns BUKOHAHHS TIPOTPAMH MOKHA TIEPETIISIHYTH BMICT (pailily Lamp.dat B
narmiti bin\Debug norouHoro npoexry.

Tenep mnpumycTUMO, MO HEOOXIMHO NPOYUTATH 30EpeKeHUl O00'€KT 13
JBIMKOBOrO (paitiry Hazaja B 3MiHHY. [1iciis BIAKpUTTS ailiny Lamp.dat (32 JOMOMOTOO
METOAY File.OpenRead() MOXHA BUKJIIMKATH MCTO/ Deserialize() KJIACYy BinaryFormatter.
Deserialize() TIOBEpTa€ OO'EKT 3arajJbHOTO THUITYy System.Object, TOMY HEOOX1THO

34CTOCYBATH SIBHC ITPHUBCACHH, JAK IIOKA3aHO HUXKYC!
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using System;
using System.IO;
using System.Runtime.Serialization.Formatters.Binary;

namespace ClassElementTest

{
[Serializable]
class Lamp
{ ...}
class Program
{
static void Main(string[] args)
{
var dataFile = File.OpenRead(@"D:\Lamp.dat");
var binFormat = new BinaryFormatter();
var sampleLamp = (Lamp)binFormat.Deserialize(dataFile);
Console.WriteLine(sampleLamp);
}
}
}

Cepianizamisi ~ 00'eKTIB 3 ~ BUKOPUCTaHHSIM  XmlSerializer  MOXKE
BUKOPUCTOBYBATUCA ISl 30€pEKEHHsS CTaHy 3aJaHOro O0'€KTa y BHUIJISAI YHUCTOI
XML-po3mitku. XML-I0KYMEHT CKIaAAEThCS 13 TEKCTY, 1 MPUJATHUMN O YATAHHS

JIIOJIMHOI0. PO3rIsiHEMO HACTYITHUM KO/

using System;

using System.IO;

using System.Runtime.Serialization.Formatters.Binary;
using System.Xml.Serialization;

namespace ClassElementTest

{
[Serializable]
class Lamp
{ ...}
class Program
{
static void Main(string[] args)
{
{
var sampleLamp = new Lamp("C/l-21", 15, 220);
var xmlFormat = new XmlSerializer(typeof(Lamp));
var xmlFile = new FileStream("Lamp.xml", FileMode.Create);
xmlFormat.Serialize(xmlFile, samplelLamp);
xmlFile.Close();
}
{
var xmlFile = File.OpenRead(@"D:\Lamp.xml");
var xmlFormat = new XmlSerializer(typeof(Lamp));
var sampleLamp = (Lamp)xmlFormat.Deserialize(xmlFile);
Console.WriteLine(sampleLamp);
}
}
}
}

KirouoBa BIAMIHHICTb, Bl MPHUKJIAAY 3 BinaryFormatter MOJSITA€ B TOMY, IIO
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TUIN XmlSerializer BHMAra€ BKa3iBKU 1H(opMarllii mpo Kiac, SKUi HEOO0X1THO
cepiamizyBati. ¥ crBopeHoMy (aitmi XML 3HaxomsThcs ToOKaszaHl HIDKYE IaHi

XML:

<?xml version="1.0"?>

<Lamp mlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"><Power>15</Power><Voltage>220</Voltage>
</Lamp>

Kmac xmiserializer BUMarae, 1mo0 BCl cepiajgizoBaHi THIU OO0'€KTIB
HiATPUMYBAJIMA CTAaHAAPTHHUI KOHCTPYKTOp (6€3 mapameTpiB).

Ocob6nuBICTIO cepiamizallii KoJeKIii 00'eKTiB, € Te, MO OUIBIIICTh THITB 3
MPOCTOPIB IMEH System.Collections 1 System.Collections.Generic B)XE IO3HAYEHI
aTpuOyTOM [Serializable]. TakuM 4YHMHOM, 100 30€perTd CYKYIHICTh OO'€KTIB,
MOKHA MPOCTO JIOJATH iX B KOJEKIIIO (Taky sIK 3BUYAWHUN MacHB, Arraylist a0o
List<T>) 1 cepialli3yBaTH JaHUK 00'€KT B OaykaHUH MOTIK ((harin).

PoGoue 3aB1anHs

HapuuTrcs BUKOHYBaTH BBEJICHHS Ta BHUBEICHHS NaHUX 3 (ailyiiB B MOBI
nporpamyBaHHsi C# Ta OTpUMATH JOCBIJI BUKOPHCTaHHS cepiajizallii OKpeMux
00’€KTIB Ta KOJIEKIIIH.

Xix poooru

MoaudikyBatu Ta JONOBHUTH MPOrpaMy CTBOPEHY IIiJi 4Yac BUKOHAHHS
MpaKkTUYHOI poboTh NeS:

® HaJaTH CTBOPEHOMY Kiacy crnenu@ikaTtop public Ta aTpuOyT
[Serializable],

® CTBOPUTH OJMH €K3EMIUISP KJIacy Ta BUBECTU TEKCTOBY 1H(OpMaIlio
npo HbOTO y aiin. Bigkputu ¢aitn y TEKCTOBOMY penakTopi Ta
NepeBIPpUTH HasiBHICTH 1H(popMallii. HaBecTu BMicT daility y npoTokodi
BUKOHAHHS pOOOTH;

® CTBOPUTH OJWH €K3EMIUIAp KJacy Ta BUKOHATH MOTO cepiaiizaiiio y
O0inapHomy Qopmari y daiin. 3HaiTu ¢Qaiia Ha IUCKY Ta NMEpPEBIPUTH
HasIBHICTB JIAHUX

® 3YUTaTH cepianizoBaHuil 00’ €KT B OiHapHOMY (popmarti 3 ¢ailny y HOBY

3MIHHY;


file:///D:/Work/Лекции/Методички_2022/111.xml
file:///D:/Work/Лекции/Методички_2022/111.xml
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® BUKOHATH CEpiajizallii0 paHillle CTBOPEHOI KOJIEKIii 00’ €KTIB y Gaiin

dopmaty XML Binkputu aitn y TeKCTOBOMY pe/lakTOpi Ta IEPEBIPUTH
HasBHICTh 1H(opmarii. HaBectu BMICT dailily y mpoTOKOII BUKOHAHHS
poooTH.

InauBinyanbHe 3aBIaHHSA

BiamoBinHo 10 3aBaaHHS MpakTHIHOI poOoTH Nel.

KoHTposibHI UTaHHS

[Ilo Take daiin?

SAxuii K1ac caykuth s 6aTOBOrO (HaisIOBOTO BBE/ICHHS/BUBEICHHS?

SAxuii KJ1ac CIIyXUTh IJI1 CAMBOJIBHOTO (DaillIoBOrO BBE/ICHHS/BUBEICHHS?

Ak BiakpUTH Qailn 11 3YUTyBaHHS ?

SAx Biakputu Qaitn 1is 3anucy?

Sxi € pexxuMu BIIKPUTTS daiiny?

Ski MOMUIIKKA MOKIIUB1 TipU poOOTi 3 haimamu?

Sk 3unrtaty 6aliTi a00 CUMBOJIHU 3 (hariy?

© 0o N o g~ w N E

Sk 3anucatu 6aiftu abo cumBosH y aitn?

-
o

Sk Bu3HAYa€ETHCS KiHElb (aitmy?

|
=

JIy1st 9or0 pU3HAYEH] KJIACH File Ta FileInfo?

|
A

[Ilo Take cepiamizarris?

-
@

Sxi Buau cepiamizanii qoctymnHi y MmoBi C#?

|
>

Slka mOoCIiIOBHICTD Jili BUKOHYEThCS JIs cepiaiizallii 06’ exra?

|
i

Ska mociIOBHICTH Jiii BUKOHYETHCS JIJIs Aecepiaiizarliii 00’ exra?

|
o

Sk BUKOHY€TBCS cepiaizallis Ta aecepianizaiis KOJeKIii?
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MMPAKTUYHA POBOTA Ne7.

PO3POBKA TPA®IYHOI'O IHTEP®ENICY KOPUCTYBAYA 3
BUKOPUCTAHHAM TEXHOJIOT'TI WPF. YACTHUHA 1. CTBOPEHHS
MMPOCTOI'O BIKOHHOI'O 1OJATKY.

TpuBanicTs npakTUyHOI poOOTH — 4 TOJ.

Mera

[lo3nafioMuTHCS 3 OCHOBHUMH MOXIHUBOCTSIMU pO3POOKH TpadidHOro
iHTepdelicy kopuctyBaua 3 BukopuctanHsM TexHosnorii WPF. Otpumartu mocsin
CTBOPEHHSI MPOCTUX BIKOHHUX JI0JIaTKiB. BUBUUTH 0a30B1 €J1€MEHTH MOBH PO3MITKU
XAML.

Crtucii TeopeTH4HI BiIOMOCTI

Windows Presentation Foundation (WPF) cucrema s moOyaoBu nogaTkiB
Windows 3 Bi3yaJIbHO IpHUBAOJIMBUMHU MOXJIUBOCTSIMU B3a€MOJIT 3 KOPUCTYBaueM,
rpadivna (mpe3enTatiitna) miacuctema y ckiuanai NET Framework.

WPF nanae 3acobu aJjis CTBOpPEHHS Bi3yaJbHOTrO iHTEpdeicy, BKIOUYAIYN
moBy XAML (Extensible Application Markup Language), eJeMeHTH yNpaBIliHHS,
NPUB'A3KY JaHUX, MaKETH, JBOMIPHY 1 TpUBHUMIpHY Tpadiky, aHIMaIlo, CTHII,
m1abJIOHU, TOKYMEHTH, TEKCT, MyJIbTUME11a 1 0()OPMIICHHS.

[TobynoBa intepdeiiciB kopuctyBaua mais WPF-nonaTkiB 31iiCHIOETBCS 13
3aCTOCYBaHHSAM MOBH po3mMpeHoi po3mitku noaaTtkiB XAML. XAML-nokymeHT
MICTUTh PO3MITKY, IO OMKUCY€E 30BHILIHINA BUTJIAJ 1 MOBEAIHKY BiKHA a00 CTOPIHKHU
Jo/natka, a moB's3aHi 3 HUM (aitmu koxy C# — moriky mporpamu. MoBa XAML
3abe3reuye MOJAUT Mpolecy Au3aiHy noaaTku (TpadiyHoi YacTHHHU) 1 PO3POOKHU
013HeC-JI0TiKH (ITPOTPAaMHOTO KOIY) MK IU3aifHEpaMu 1 pO3pOOHUKAMHU.

XAML 6a3yetbest Ha MoBi postmpenoi posmitkn XML (Extensible Markup
Language) i ioro CHHTaKCUC BU3HAYAIOTHCSI HACTYITHUMH MTPABHJIAMH:

. koxkeH eneMeHT XAML-nmokymeHTa BigoOpakaeTbCsi Ha JIESIKUAN
ex3eMiuisap kiacy .NET. IM'st Takoro exeMeHTa B TOYHOCTI BiATIOBIA€ IMEH1 KJIacy.
Hampuknaz, e1eMeHT <Button> CIIY>KUTh IHCTPYKLIEIO JUIsl TOOYIOBU 00'€KTa Kilacy

Button,
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enement XAML MmoxHa BKIagaTé OOWH B OHOTO. BKJIAJAEHHS €JIEMEHTIB
PO3MITKH 3a3BUYAN BiIOOpakae BKIIAJICHICTh €JIEMEHTIB iIHTep(eCy;

BJIACTMBOCTI KJIaCy BH3HAYaIOThCS 3a JOMOMOTOI aTpuOyTiB abo 3a
JOTIOMOT'OF0 BKJIAZICHUX JICCKPUIITOPIB 31 CIICIiaIbHUM CHHTAKCHCOM.

XAML npononye aye MpoCTy 1 CHY CXeMy BU3HAYCHHS Pi3HUX €JIEMEHTIB

1 ix BmactuBocTeld. KokeH eaeMeHT, K 1 Oyb-sikuii enemeHT XML, moBUHEH MaTu

BIIKPUTH 1 3aKPUTUHN TET, K y BUMAJIKY 3 €JIEMEHTOM Window!
<Window> </Window>

A0 eeMEeHT MOXe MaTH CKOpOUYeHY opMy 3 3aKPUBAIOUUM CJICIIEeM B KiHII],

HampuKiIamg:
<Window />

Koxen enement B XAML Bignosigae neBHoMYy kitacy C#.
Hamnpukinazg, cTBOpUMO HpoOCTe BIKHO 3 KHOMKOK. [[is mporo, ciig micis
3amycky Visual Studio B ronoBHoMy MeHro BuOpatu komanay File > New >

Project.. (puc. 7.1).

n Microsoft Visual Studio Y1 =
File = Edit View Debug Team Tools Test Analyze Window Help
New * | {3 Project... Ctrl+Shift+N
Open * | %@ WebSite.. Shift+ Alt+N
Close W2 Team Project...
Close Solution 1 Fle.. Ctrl+N

elected |tems Ctrl+S Project From Existing Code...
Save Selected [tems As...

w¥  Save Al Ctrl+Shift=S
Export Template...
Source Control »
Page Setup..
Print... Ctri+P
Account Settings...

Recent Files »

Recent Projects and Solutions ’

B Bt Alt+F4

Pucynox 1. CTBOpeHHS MPOEKTY 3a JOIOMOTor0 MeHio File
Y mpaBiii  yacTMHI J1aJJOTOBOIO BiIKHA TMOTPIOHO BHOpATH IyHKT
WPF Application (Puc. 7.2a) Ta natucaytn Next. YV HacTymHOMY BiKHI BIOJI

Name mMoxHa BBECTH iM’sl MPOEKTY, a B oyri Location — micie #ioro 30epexxeHHs



Ha nucky (Puc. 7.20).

[m]
.
Create a new project Search for templates (A1+3) p-
Recent project temp|ate5 All languages - All platforms - All project types -
= Console Application c# Ce+ Windows Linux Consale
+tatt Windows Desktop Wizard
2 Create your own Windows app using a wizard,
C++ Windows Desktop Console Library
PC" WPF Application
<m»=' A project for creating a MET Core WPF Application
c# Windows Desktop
VB WPF Application
tl’J A project for creating a .MET Core WPF Application
Visual Basic Windows Desktop
€% WPF Class library
<m»— A project for creating a class library that targets a MET Core WPF Application
C# Windows Desktop Library
VB \WPF Class library
<I>J A project for creating a class library that targets a JMET Core WPF Application
Visual Basic Windows Desktop Library
v
Mext
a
O

Configure your new project

WPF App”ca‘tion c# Windows Desktop

Project name

Location

‘ C\Users\Daniel\source\repos -

Solution

‘ Create new solution -

Solution name @I

‘ WpfApp2 ‘

D Place selution and project in the same directory

Back

0

Pucynok 7.2. Bubip tumny npoekty (300paskeHHsI MEHIO MOKE€ 3MIHIOBATHCS B

3aJIe)KHOCTI BiJ BCTaHOBJeHOI Bepcii Visual Studio)
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Tucuemo Next. B nactrynnomy BikHi Additional information nidoro ne
3MIHIOEMO 1 THCHeMO Create.
byne chopmoBanmii mabnon npoekry. [Ipu 11boMy 3reHepyeThCsl HACTYTHUN

XAML-10KyMeHT:

<Window x:Class="WpfApp2.MainWindow"
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation”
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
xmlns:d="http://schemas.microsoft.com/expression/blend/2008"
xmlns:mc="http://schemas.openxmlformats.org/markup-compatibility/2006"
xmlns:local="clr-namespace:WpfApp2"
mc:Ignorable="d"
Title="MainWindow" Height="450" Width="800">

<Grid>

</Grid>
</Window>

Cnouatky iJie €eJI€EMEHT CaMOI0 BUIIIOTO PIBHS — Window, TIOTIM /i€ BKJIQJIEHUM
CJIEMEHT Grid — KOHTEHWHEp I 1HIIUX EJIEMEHTIB, 1 B HbOMY BXKE BHU3HAYUMO
enemeHT Button, sxuii npencrasise KHONKY. /{151 CTBOpEHHS KHOIIKU I0JJA€EMO TaKUi

KOJI MDDK TETaAMH <Grid> </Grid>.

<Button x:Name = "firstButton" Width = "300" Height = "70" Content = "HaTucHu mene" />

JIJist KHOTIKM MM MOEMO BHU3HAYUTH BJIACTUBOCTI y BHUTJISAI aTpuOyTiB. TyT
BU3HAYCHI aTPUOYTH x:Name (IM'St KHOIIKH), Width, Height 1 Content. [TogiOHMM YrHOM
MU MO>KEMO BU3HAUYUTH 1 1HII aTpuOyTH, K1 HAM OTPIOHI.

[Ipu ctBopenHi HoBoro npoekty WPF Ha nmogaTok 10 cTBOproBaHOro (haity
MainWindow.xaml CTBOPIOETHCS TAKOXK (paidil BITOKPEMIIEHOTO KOJIY MainWindow.xaml.cs,
JIe Ma€ MICTUTUCS JIOTiKa TporpaMmu, TMOB's3aHa 3 po3miTkoro. Painu XAML
JI03BOJISIIOTH HAM BU3HAYUTH 1HTEp(eiic BikHA, alie Il CTBOPEHHS JIOTIKHA ITPOrpaMu
BCE€ OJTHO JIOBEACThCA KOpUCTyBaTUCs KojioM C#.

VY nporpami 4acto noTpiOHO 3BEPHYTHUCS A0 SIKOTOCh €JIEMEHTY YIPaBIIIHHA.
Jlst iboro Tpeba Bu3HaunTH y eneMenta B XAML BiacTuBiCTh Name.

Ille omniero Toukor B3aeMomii Mmbk XAML 1 C# € moxii. 3a momomMoroxo
atpuOytiB B XAML Mu MOXeMO MOCTaBUTH MOAil, SKi OyAyTh MOB'3aHI 3
o0pobHuKamu B ko1 CH#.

JlomaiiMo 10 TOTIEPETHHOTO MPOEKTY MOXIIMBICTh pearyBaTH Ha HAaTUCKAHHS

KHONKU. J{7151 IbOTO pO3MICTHMO Ha OpMi TpU TEKCTOBHUX MOJIS 1 HaakMO M iMeHa
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(Name) X, Y, Result. OTpuMaemo takuii ko XAML:

<Window x:Class="WpfApp2.MainWindow"
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation”
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
xmlns:d="http://schemas.microsoft.com/expression/blend/2008"
xmlns:mc="http://schemas.openxmlformats.org/markup-compatibility/2006"
xmlns:local="clr-namespace:WpfApp2"
mc:Ignorable="d"
Title="MainWindow" Height="450" Width="800">

<Grid>

<TextBox x:Name = "X" Width = "150" Height = "30" VerticalAlignment = "Top"
Margin = "20" Text="0" />

<TextBox x:Name = "Y" Width = "150" Height = "30" VerticalAlignment = "Top"
Margin = "55" Text="@" />

<TextBox x:Name
"Top"™ Margin = "90" />
<Button x:Name = "firstButton" Width = "300" Height = "70" Content = "HaTuchu
MeHe" Click="firstButton_Click" />
</Grid>
</Window>

ATpHUOYT Margin y IIbOMY BUMNAJKY 33Ja€ BIACTYI BiJ BEPXHbOI MEXI1 BIKHA.

"Result"” Width = "150" Height = "30" VerticalAlignment =

ATpuOyT KHOIKH
Click="firstButton_Click"

3a/1a€ Ha3By 0OpoOHMKa 11 HaTHCKaHHS. B 0OpoOHUKY 3amat0Thes Aii, K1 MOTPiIOHO
BUKOHATH NMPY HATUCKAHHS KHOTIKH.
Tenep HepefmeMo 0 BKIIaJIKHU Bi,[[OerMJIeHOFO KOOy MainWindow.xaml.cs Ta

3MIHUMO (paitin Koay, TOJaBIIH B HBOTO OOPOOHMK HATUCKAHHS KHOITKH:

using System.Windows;

namespace WpfApp2

{
/// <summary>
/// Interaction logic for MainWindow.xaml
/// </summary>
public partial class MainWindow : Window
{
public MainWindow()
{
InitializeComponent();
}
private void firstButton_Click(object sender, RoutedEventArgs e)
{
var a = double.Parse(X.Text);
var b = double.Parse(Y.Text);
var res = a * a + b * b;
Result.Text = res.ToString();
}
}
}

BusnaunBmm imena enementis B XAML, moriM MM MOXEMO I0 HHUX

3Beprarucs B koai C#:
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Result.Text = res.ToString();

Y 00poOHUKY HAaTHUCHEHHS KHOIMKH IMPOCTO OOYMCIIOEMO CyMY KBajpaTiB
JIBOX YMCEJ B TIEPIIUX TOJISAX 1 BUBOAMMO PE3YNIbTAT Y TPETE TEKCTOBE TOJIE.

Po3minieHHsT pi3HUX €JIeMEHTIB 1HTepdelcy BUKOHYETHCS 3a JOIMOMOTOIO
koMmroHyBaHHs (layout). 3aBasikn KOMIOHYBaHHIO MH MOXXEMO 3PYYHHM YHHOM
HaJallITyBaTU €JIeMEeHTH iHTepdeiicy Ta nmo3uiionyBaTH ix. Hanpukmian, exemeHTu
koMmnoHoBKH B WPF 103BOJIAIOTE MpHU pecaii3i — CTUCKaHH1 a00 PO3TATyBaHHI — JyKe
3pyYHO aBTOMATHYHO MacITa0yBaTH €IEMEHTH.

Y WPF kommnoHOBKa 3AIMCHIOETBCS 3a JOMOMOIOI  CIEHIaIbHUX
KOHTEIHepiB. OpeiiMBOPK HA/la€ HAM TaKl KOHTEWUHEPH: Grid, UniformGrid, StackPanel,
WrapPanel, DockPanel 1 Canvas. Pi3HI KOHTEHHEpPHM MOXKYThb MICTUTH B €OO1 IHIII
KOHTEHHEPH.

Grid 1€ HAWOLIBII MOTY>KHUK 1 4aCTO BUKOPUCTOBYBAHHI KOHTEWHEp, IO
Harajaye 3BUYaiiHy TaOJuI0. BiH MICTUTh CTOBMII 1 PAJIKH, KUJIBKICTh SIKUX 33]1a€
po3poOHUK. [Ij1s1 BU3HAYEHHS PSIIKIB BUKOPHUCTOBYETHCS BIACTUBICTD RowDefinitions,

a U1 BU3HAUYEHHS CTOBIILIB - BJIACTUBICTD ColumnDefinitions:

<Grid.RowDefinitions>
<RowDefinition></RowDefinition>
<RowDefinition></RowDefinition>
<RowDefinition></RowDefinition>
</Grid.RowDefinitions>
<Grid.ColumnDefinitions>
<ColumnDefinition></ColumnDefinition>
<ColumnDefinition></ColumnDefinition>
<ColumnDefinition></ColumnDefinition>
</Grid.ColumnDefinitions>

KokeH psiiok 3a1aeTbes 3a JOMOMOIOK0 BKJIAJEHOTO €JIEMEHTA RowDefinitions.
[Ipn upomy 3amaBaté 10AATKOBY 1H(pOpMaIlit0o HEOOOB'sI3KOBO. KoXkeH CTOBMEIh
3aJJa€THCS 3a IOMIOMOTOI0 BKJIAJICHOTO €JIEMEHTA ColumnDefinitions.

[I{o6 3agaTH MO3UIL0 €JIE€MEHTa YIPABIIHHS 3 TPUB'SI3KOI0 J10 IEBHOT KOMIPKU
Grid, B PO3MITLI €JIEeMEHTa NOTPIOHO MPOMKUCATH 3HAUYEHHS BIIACTUBOCTEH Grid.Column
1 Grid.Row, THM CaMHUM BKa3ylOUd, B SIKOMY CTOBHI 1 psiaKy Oyae 3HaXOAUTHUCS

CJICMCHT.

<Button Grid.Column "@" Grid.Row = "@" Content "Papok © CrtoBneub 0" />
<Button Grid.Column = "2" Grid.Row = "2" Content = "Papgok 2 CtoBneub 2" />

€ KiJbKa BapiaHTIB HACTPOIKHU po3mipiB komipok Grid.
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ABTomaTuyHi1 po3mipu. TyT croBmens abo psIoOK 3aliMae Te Micile, AKe iM

NOTPiOHO:

<RowDefinition Height = "Auto" />
<RowDefinition Height = "Auto" />

AOcomoTHI po3mipu. B ganomy BHUIIanKy BHCOTA 1 ITMPUHA BKA3YIOThCS B

OJIMHUIISX, HE3AJICKHUX BiJ MPUCTPOIO:

<RowDefinition Height = "150" />
<ColumnDefinition Width = "150" />

Takox aOCOJIIOTHI PO3MipH MOXKHA 3a/IaTH B IMIKCETAX, JIOMMax, CAHTUMETpax

a00 Toukax: mikcedi (px), MOUMH (in), CAHTUMETPH (cm), TOUKHU (pt):

<RowDefinition Height = "1@ px" />
<ColumnDefinition Width = "1 in" />

[Iponopuiiini po3mipu. Hanmpuknaz, Huxk4e 3a4at0ThCs ABa CTOBIILI, IPYTUH 3

SAKUX Ma€ MUPUHY B YBEPTH BiJl HIMPUHHU MEPIIOTO:

<ColumnDefinition Width = "*"/>
<ColumnDefinition Width = "@.25*" />

Sxmo psimok abo CTOBHEIL Ma€ BHUCOTY, PIBHY *, TO JaHUH psgok abo
CTOBMUYMK OyJie 3aiiMaTH BCE MICIIE, IO 3aJUIIMIOCA. SIKIIO y HAaC € KUJIbKa PSAIKIB
ab0 CTOBIIIIIB, BUCOTA SIKUX JIOPIBHIOE *, TO BCE JOCTYITHE MICIE IIIUTHCS MOPIBHY
MDK yciMa TaKUMH TepMIiHAMHM 1 CTOBIISMH. BukopuctanHs koedilieHTiB (e.25%)
JTIO3BOJISIE 3MEHITUTH a00 30UIBIIMTUA BUJLICHE Miclle Ha AaHuM koedimieHt. Ilpu
IbOMY BC1 KOE(ILIEHTH CKIaAat0ThCs (KOS(IIEHT * aHAJTOTIYHHUM 1*) 1 TOTIM BECh
MPOCTIP AUTUTHCS HA CyMY KOE(IIIIE€HTIB.

[11o6 B3aeMOIATH 3 KOPUCTYyBa4eM, OTPUMYBATH BiJ KOPUCTYBada BBEICHHS
3 KiaBiaTypu a00 MHII 1 BUKOPUCTOBYBAaTH BBEIEHI JaHI B MpoOTpami,
BUKOPUCTOBYIOTHCS €JIEMEHTH yIPABIIIHHSI.

Bci enemeHTH ympaBiiHHA MOXYTh OyTH YMOBHO PO3JAUICHI Ha KUIbKa

iarpym:

. EnemenTn kepyBaHHsS BMICTOM, HANpPHKIAJ KHOMKH (Button), MITKH
(Label).

. CrenianbHi KOHTEHHEPH, SIKI MICTATD 1HIII €JIEMEHTH, aje Ha BIIMIHY

B1JI €JIEMEHTIB Grid a00 Canvas HE € KOHTEHHEpaMU KOMIIOHYBAHHSI — ScrollViewer,

GroupBox.
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. JlexopaTtopu, 4v€ TMpU3HAYEHHS CTBOPEHHS MEBHOrO (POHY HABKOJIO

BKJIQJICHUX €JIEMEHTIB, HAIIPUKIIA, Border 200 Viewbox.

. EnemeHTH ynpaBiiHHS CIUCKAMM, HAIIPUKIIA], ListBox, ComboBox.

. TexcToB1 e1eMEHTH yIPaBIIiHHS, HAIPUKJIIAJ, TextBox, RichTextBox.

. EnemenTn, 3acHOBaH1 Ha Jiana3oHaxX 3HAYCHb, HAITPUKIIA], ProgressBar,
Slider.

. EnemenTtu anst po60TH 3 AaTaMu, HAPUKIIA, DatePicker 1 Calendar.

. [HIII enemMeHTH yIpaBiHHA, SKI HE YBIMILIM B MOMEpeAH] MIATPYIH,

HaIIPpHUKJIAJd, Image.

Po3srisiHeMo Aesiki 3 OCHOBHUX BIACTHBOCTEM, SIK1 € XapaKTEPHUMU TPAKTUYHO
JUTSL YCIX €JIEMEHTIB YIpPaBIIiHHS.

Name. 3a BH3HAQUEHUM IMEHEM MOXHa 3BEpTaTHCS IO €JIEMEHTY SIK B KOI
nporpamu, Tak 1 B XAML posmiti. I[Ipukian BUKopucTaHHs Bxke OyB MOKa3aHUN
BUILIE.

Visibility. [ BIACTUBICTH BCTAHOBIIOE MapaMeTpPU BUIUMOCTI €JIEMEHTa 1

MOXKC HpHﬁMaTH OJHC 3 TPbOX 3HAYCHb:

. Visible — €JIEMEHT BUJIHO 1 BIH O€pe y4acTh B KOMIIOHYBaHH.

. Collapsed — €JIEMEHT HE BUIHO 1 BiH HE Oepe y4acTh B KOMIIOHYBaHHI.

. Hidden — €JEMEHT € BHUJHO, aje MNpu LbOMYy Oepe ydacTb B
KOMITOHYBaHHI.

BnactuBocti mipudTis:

. FontFamily BU3HA4Ya€ CIMENCTBO MIpU(Ty (HANPUKIIAJ, Arial, Verdana Ta
iH.)

. FontSize BU3HAUa€ BUCOTY LIPUPTY

. FontStyle BU3HAYa€ HaXuj MIpUQTy, NPUNAMAE OJHE 3 TPHOX 3HAUCHB!

Normal, Italic, Oblique.

. FontWeight BM3HA4Ya€ TOBIIMHY MPUQPTy 1 MpUAMaEe psiji 3HAUCHD, SIK
Black, Bold Ta IH.

M FontStretch BH3HaA4ae, SK 6y,Z[C PO3TATYBATHU a0o cTHUcKaTH TCKCT,

HaIlIpuKiIad, 3SHAYCHHA Condensed CTUCKA€ TCKCT, @ Expanded PO3TATYE.
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Konbopu ¢ony 1 mpudty. BraacTuBOCTI Background 1 Foreground 3a7al0Th
BIJIMOBITHO KOJIIp ()OHY 1 TEKCTY €JI€MEHTa YIPaBIiHHS.

Haitnpocrimmii cioci6 3aBnanHs Koiab0py B koai XAML:

Background = "DarkRed"

SIk 3HauYeHHs BIACTUBICTh Background (Foreground) MOJYKE MPHAMATH 3aIlHC Y
BUTJISIIL IIICTHAIITKOBOTO 3HAUYEHHA B (hOpMaTi #rrggbb, € rr — Y€PBOHA CKJIA0BA,
bb — 3€JI€HA CKJIa/I0Ba, a bb — CMHA. AOO MOXKHa BUKOPHCTOBYBATH Ha3BU KOJIbOPIB
0e3MmocepeIHbO: Red, Green, LightGray.

PoGoue 3aB1anHs

HaBuuTucs crtBOproBaTH MNpOCTI JojaTku 3 TpadiuyHuM iHTEpdercoM,
BUKOpHUCTOBYIOUYM TexHouorito WPF.

Xix podoru

1. Creoputu HOBHI poekT Ty WPF Application.

2. JlomaTu B IpOEKT HOBHI (haiil KOAY 1 CKOMIIOBATH JI0 HROTO KJIac 110 OyB
pO3pO0EHUI MiJ Yac BUKOHAHHS MPakTU4HOI pobotu Ne6. 3BEpHITH yBary, IO
KOITIFOBaTH MOTPIOHO TIJILKU caM KJ1ac, a He KOJ METOIY Main().

3. Jlomatu B OCHOBHE BIKHO TEKCTOBI IMOJIA (Text), sIKi OyAyTh BIIIOBIIAaTH
NoJISIM KJ1acy. Biisi HUX pO3MICTUTH MOSICHEHHA (ONHKC) Y €leMEeHTaxX THUIY Label.
Po3mitieHHs Ta BUPIBHIOBAHHS BCiX €JIEMEHTIB BUKOHATU 3 BUKOPUCTAHHSM PAJIKIB
1 CTOBITYMKIB KOHTEHHEpA Grid.

4. Jlomatu OaratopsiiKOBE TEKCTOBE IIOJ€ HJisi BHUBEACHHS pE3yJbTaTy
(TextBlock).

5. KoxHOMY eneMeHTy MPUCBOITH BIAMOBIIHE 1M 5.

6. Jlms TEekCTOBUX TOJIB, IO TPU3HAYEHI JUIsl BBEJACHHS Ta BUBEICHHS
1H(dopMmaIlii, 3aJaTH pi3H1 BIACTUBOCTI MIPUTIB Ha BUOIp.

7. Jlomatu kHOTIKY. /{7151 KHOMIKM 3amporpaMmyBaTi 0OpOOHUK HATUCKaHHS, B
SKOMY BUKOHATH TaKi Aii:

® 32 JIONOMOIOI0 KOHCTPYKTOpAa CTBOPUTH HOBUU EK3EMIULSIp KIacy,

OIHIC&HCHT)BIH)HepeIH{b(IqQaKITPlHPD(SaHﬂTTﬂX;Ehiaqe}ﬂiﬂIﬂlﬂhBBBHTH
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3 BIAIIOBITHUX TEKCTOBUX E€JIEMEHTIB.

BuBectu TekcTOBUI ONTUC CTBOPEHOTO 00’ €KTa y TEKCTOBE MOJIE AJIs

pe3yibTaTy.

¢ Y IpOTOKOJII BUKOHAHHS MPAKTUIHOTO 3aHATTS HaBecTu koa C# Ta Koj

po3miTku XAML, a Takox 300paxxeHHsI BIKHA 3aTyIIEHOI MPOTPAMH.

InauBinyanbHe 3aBJaHHSA

BianosigHo 10 3aBaaHHs MpakTAYHOT poOoTH Nel.

KoHTpoJibHi nuTaHHs

© © N o 00 B~ w D E

e el e =
w e o

14.

Jist woro mpusHayeHa texunosnoris WPF?
IIlo Take XAML?
K CTBOPUTH HOBHI MPOEKT AOJATKY 3 rpaiyHUM iHTEpPeiicom?
OnunriTh OCHOBHI NpaBuiia cuHTakcucy XAML.
Sk nonaty HOBUM elleMeHT iHTepdeiicy Ha BIKHO JOAATKY?
Sk 3amatu ieBH1 aTpUOyTH €IEMEHTIB?
Sxi ocHOBHI aTpuOyTH BU 3HA€ETE?
Sk 3BepHYTHCS 710 TIEBHOTO elleMeHTa iHTepdeicy i3 koxy CH#?
[Ilo Take 0O6poOHUK MOIi 1711 eleMeHTa iHTepdency?
Sk 3anaTy NeBHUN 0OpPOOHUK HATUCKAHHS KHOTIKU?
IIlo Take KoMIOHOBKA?
Jy1st 4oro mpu3HayeHUN KOHTEHHED Grid?
OnuuriTe poOOTY KOHTEHHEpPA Grid.

Sxi enemenTH iHTepdeiicy MOKyTh OyTH BUKOPUCTAHI1 JJis BBEACHHS Ta

BUBEJICHHS MEBHO1 iH(popMmaIrii?

15.

ki rpynu eneMeHTiB iHTepdericy MoxHa BUALIUTU B cepenoBuuii WPF?
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MMPAKTUYHA POBOTA Ne8. PO3POBKA T'PA®IYHOI'O IHTEP®ENCY
KOPUCTYBAYA 3 BUKOPUCTAHHSM TEXHOJIOTI'TI WPF.
YACTHUHA 2. ITAJIOI'OBI BIKHA, MEHIO TA ITAHEJII

TpuBanicTh NpakTUYHOT POOOTH — 4 Tof.

Meta

[To3HaiioMUTUCA 3 PO3IMIUPEHUMU MOMIIMBOCTSIMU PO3POOKH TpadidHOro
iHTepdeiicy xopucTyBaua 3 BUKOpUCTaHHAM TexHojorii WPF. Otpumatu nocBin
BUKOPHUCTAHHS /11aJIOTOBUX BIKOH JUISI BIIKPUTTSI Ta 30epekenHs Qaitnis. HaBuntucs
CTBOPIOBATHU T'OJIOBHE MEHIO IPOrPaMH.

Cruciai TeoperuyHi BitomocTi

Y WPF poctynHi juisi BUKOPUCTaHHS JAEKIJIbKAa CTaHIAPTHHUX J1aJOTOBUX
BIKOH, TaKHUX SK OpenfileDialog 1 SaveFileDialog. Po0GoTa 3 Oyab-SKMM 3 IHX
JI1aJTOTOBUX BIKOH 3BOJAUTHCA O CTBOPEHHS 00'€KTa BIAMOBITHOTO KJIACy 1 BUKJIUKOM
METOJy ShowDialog(). B Kiacax BHM3Hau€Hl pi3HI YIEHH, W10 J03BOJISIOTH
BCTAHOBIIOBaTH (UIbTPH (haliiIiB 1 NUIAXK JO KaTajoriB 1 OTPUMYBATH JOCTYM /0
BUOpaHUX KOPUCTYBadeM (aiiiis.

PosrnsHemo takuit nmpuknan:

using System.Windows;
using System.IO;
using Microsoft.Win32;

namespace WpfApp2
{
/// <summary>
/// Interaction logic for MainWindow.xaml
/// </summary>
public partial class MainWindowl : Window

{
public MainWindowl()
{
InitializeComponent();
}
private void SaveBtn_Click(object sender, RoutedEventArgs e)
{
var saveDlg = new SaveFileDialog();
saveDlg.Filter = "Text Files | * .txt";
if (true == saveDlg.ShowDialog())
{ // 36epertu paHi 3 TextBlock B 3a3HauyeHoMy ¢aini
File.WriteAllText(saveDlg.FileName, text.Text);
}
}

private void OpenBtn_Click(object sender, RoutedEventArgs e)
{
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// CTBOopuTM AianoroBe BikHO BiakpuTTsa ¢anny, wo Bipobpaxae Tinbku
TekcToBi dannam

var openDlg = new OpenFileDialog();

openDlg.Filter = "Text Files | * .txt";

if (true == openDlg.ShowDialog())

{
// 3aBaHTaxuTu BMicT BubpaHoro d¢ainy
string dataFromFile = File.ReadAllText(openDlg.FileName);
// TNokasatu psagok B TextBlock
text.Text = dataFromFile;
}

<Window x:Class="WpfApp2.MainWindowl"
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation”
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
xmlns:d="http://schemas.microsoft.com/expression/blend/2008"
xmlns:mc="http://schemas.openxmlformats.org/markup-compatibility/2006"
xmlns:local="clr-namespace:WpfApp2"
mc:Ignorable="d"
Title="Windowl" Height="300" Width="500">
<DockPanel>
<StackPanel>
<Button x:Name="OpenBtn" Content="Bigkputn" Height="50"
Click="OpenBtn_Click"></Button>
<Button x:Name="SaveBtn" Content="36eperTtun" Height="50"
Click="SaveBtn_Click"/>
<TextBox x:Name="text" TextWrapping="Wrap"
AcceptsReturn="True"></TextBox>
</StackPanel>
</DockPanel>
</Window>

Ax OGauure, nisg poOOTH JOJATKY HEOOXITHO IMIIOPTYBAaTH MPOCTOPH IMEH
System.IO 1 Microsoft.Win32 B (baﬁn Konoy.

VY rosoBHOMY BiKHI MpOrpaMu CTBOPEHO JIBI KHOIKH 1 TeKCTOBe mose. [Ipu
HATUCKAaHHI Ha KHOTIKY «B1KpUTH» BIIKPUBAETHCS 11aJIOTOBE BIKHO BUOODY daiiiy.
Bwmict BuOpaHoro ¢aiiny BigoOpaxkaeTbcsi y TekcToBoMmy modii. [Ipu HaTtuckaHH1
KHOTIKH «30eperTu» BMICT TEKCTOBOTO TOJIS 3aMHCY€EThCA Y TEKCTOBUH (haidJ.

Cropennsi meHto B WPF BigOyBaeThcs 3a JOMOMOTOIO KJIACy Menu, SIKUMA
HNIATPUMYE KOJEKLII0 00'€KTIB Menultem. IIpu moOymoBi meHio B XAML koxeH
MenuTtem MOKE OOPOOJISATH Pi3HI MOIT, 3 AKUX HAMBaKIUBIIIOK € Click, IO BUHUKAE,
KOJIM KOPUCTYBa4y BUOUPAE €TIEMEHTH.

JlomamMo 70 mMOMEpeaHhOTO NPUKIANY HACTYMHY PO3MITKY B KOHTEKCT

€JIECMECHTA DockPanel.



60

<Window x:Class="WpfApp2.MainWindowl"
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation”
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
xmlns:d="http://schemas.microsoft.com/expression/blend/2008"
xmlns:mc="http://schemas.openxmlformats.org/markup-compatibility/2006"
xmlns:local="clr-namespace:WpfApp2"
mc:Ignorable="d"
Title="Windowl" Height="300" Width="500">
<DockPanel>
<Menu DockPanel.Dock="Top" HorizontalAlignment = "Left" Background = "White"
BorderBrush = "Black">

<MenuItem Header = "_o®ann">
<MenuItem Header = "_Bigkputn" Click="OpenBtn_Click" />
<MenuItem Header = "_36eperTtu" Click="SaveBtn_Click" />
<Separator />
<MenuItem Header = " Buxia" Click="MenuItem_ Click"/>
</MenuItem>
<MenuItem Header = "_JloBigka">
<MenuItem x:Name="AboutMenuItem" Header = "_Mpo nporpamy"
Click="AboutMenuItem_Click" />
</MenuItem>

</Menu>
<StackPanel DockPanel.Dock="Bottom">
<Button x:Name="OpenBtn" Content="Bigkputn" Height="50"
Click="0OpenBtn_Click"></Button>
<Button x:Name="SaveBtn" Content="36epertu" Height="50"
Click="SaveBtn_Click"/>
<TextBox x:Name="text" TextWrapping="Wrap"
AcceptsReturn="True"></TextBox>
</StackPanel>
</DockPanel>
</Window>

3BEpHITH yBary, 0 MEHIO CTUKYBaTHUCS JI0 BEPXHbOI YACTHHHU DockPanel:

DockPanel.Dock="Top"

KpiM TOro, eneMeHT Separator BUKOPUCTOBYEThCS AJIs HOAABaHHS B CUCTEMY
MEHIO TOHKO1 TOPU30HTAJILHOT JIiHIi 0€3110CepeIHBO Mepe MyHKTOM Buxin. 3HAUECHHS
Header JJISI KOYKHOTO MenuTtem MICTATh CHMBOJI IMIJKPECACHHS (HANPUKIAM, _Buxia).
Tak Bka3yeTbcs CHMBOJ, KM CTaHE MIJKPECIEHUM, KOJM KOPUCTyBad HATHCHE
kiainry Alt (1s BBeIeHHS KI1aBiaTypHOTO CKOPOUYCHHS).

[Ticns moOy0BM CHCTEMH MEHIO HEOOXIJHO peai3yBaTH pi3HI 0OpOOHUKH
noaiil. Ilepmr 3a Bce, 3HaOOUTHbCSI OOPOOHUK MYyHKTY MEHIO Oaiin — Buxis, SIKHM
MIPOCTO 3aKPUBAE BIKHO, 110, B CBOIO YEPTy, MPU3BOAUTH J0 3aBEPIICHHS MPOTPAMH,
OCKLJIBKH I1€ BIKHO CAMOT'0 BUIIIOTO PiBHS.

Hwxue nokazanuii ko 101aHUX 0OpOOHUKIB TTOII:

private void MenuItem_Click(object sender, RoutedEventArgs e)

{
}

private void AboutMenuItem_Click(object sender, RoutedEventArgs e)

Close();
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{
}

[Tanemi iHCTPYMEHTIB CTBOPIOIOTHCS 32 TOTIOMOTOI0 KJIacy ToolBar, 1 3a3BHYA

MessageBox.Show( "Mpuknag nporpamu");

3a0€3Meuy0Th aJbTePHATUBHUN CIOCIO akTHBIi3allli MyHKTIB MeHo. [lepemicTumo
paHiIe q0/1aHi KHOTKH Biakputu Ta 36epertv HA TAHENh IHCTPYMEHTIB. /[ mporo

MOU(DIKYEMO KO PO3MITKH T'OJIOBHOTO BiKHA TAKUM YHUHOM:

<Window x:Class="WpfApp2.MainWindowl"
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation”
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
xmlns:d="http://schemas.microsoft.com/expression/blend/2008"
xmlns:mc="http://schemas.openxmlformats.org/markup-compatibility/2006"
xmlns:local="clr-namespace:WpfApp2"
mc:Ignorable="d"
Title="Windowl" Height="300" Width="500">
<DockPanel>
<Menu DockPanel.Dock="Top" HorizontalAlignment = "Left" Background = "White"
BorderBrush = "Black">

<MenuItem Header = "_oOann">
<MenuItem Header = "_Bigkputn" Click="OpenBtn_Click" />
<MenuItem Header = "_36epertun" Click="SaveBtn_Click" />
<Separator />
<MenuItem Header = "_Buxip" Click="MenuItem_Click"/>
</MenuItem>
<MenuIltem Header = "_JloBigka">

<MenuItem x:Name="AboutMenuItem" Header =
Click="AboutMenuItem_Click" />
</MenuItem>
</Menu>
<ToolBar DockPanel.Dock="Top">
<Button x:Name="OpenBtn" Content="Bigkputn"
Click="0OpenBtn_Click"></Button>
<Button x:Name="SaveBtn" Content="36epertu" Click="SaveBtn_Click"/>
</ToolBar>
<TextBox x:Name="text" TextWrapping="Wrap" AcceptsReturn="True"></TextBox>
</DockPanel>
</Window>

EnemeHT ynpaBiiHHSI TabControl BigoOpaxae HaOlp MOB'SI3aHUX EJIEMEHTIB

_MNpo nporpamy"”

ynpaiinHsa WPF y nekipkox BKJIaJKaxX MNPEICTABICHUX €JIEMEHTaMU TabItem. JIBa
€JIEMEHTH THIY BKJIQJOK HANalOThCS aBTOMATH4YHO. (sl momaBaHHS TOAaTKOBHUX
BKJIAJIOK MOTPIOHO MPOCTO HATUCHYTH MPABOIO KHOIMKOIO MUII HA BY3Jy TabControl
y BikHI Document Outline 1 BuOpatu B KOHTEKCTHOMY MeHIO MyHKT Add
TabItem; Mo)xHA TaKOX HATUCHYTH MPABOIO KHOMKOI MHIIII HA CAMOMY €JEMEHTI
TabControl B BI3yaJbHOMY KOHCTPYKTOpI 1 BUOpaTH aHAJOTIYHUNA MYHKT MEHIO.
KoxeH eneMeHT ynpaBiiHHS TabItem MICTUTh BIACTUBICTD Header, IIO BIJMOBIAE 3a
3aroyioBoK BKJIaAku. Ilpu BuOOpi BKIanKM A pelaryBaHHs LS BKJaJKa CTae

aKTHUBHOIO, 1 11 BMICT MOKHa KOMIIOHYBATH, IEPETATYIOUN €JIEMEHTH YIPABIIHHS 3
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MaHesi IHCTPYMEHTIB.
JlomamMo 10 paHilie CTBOPEHOI MporpamMu 1BiI BKIAAKWA. Y mepmiid Oyxe
BiIoOpakaTUCsA TEKCTOBE IOJie JUIS peaaryBaHHs, a y JApyromy iHdopmarlis mpo

TEKCT; KUIbKICTh CUMBOJIIB Ta KUIbKICTH CJIIB:

<Window x:Class="WpfApp2.MainWindowl"
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation”
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
xmlns:d="http://schemas.microsoft.com/expression/blend/2008"
xmlns:mc="http://schemas.openxmlformats.org/markup-compatibility/2006"
xmlns:local="clr-namespace:WpfApp2"
mc:Ignorable="d"
Title="Windowl" Height="300" Width="500">

<DockPanel>

<Menu DockPanel.Dock="Top" HorizontalAlignment = "Left" Background = "White"

BorderBrush = "Black">

<MenuItem Header = "_o®awnn">
<MenuItem Header = "_Bipgkputn" Click="OpenBtn_Click" />
<MenuItem Header = "_36eperTtu" Click="SaveBtn_Click" />
<Separator />
<MenuItem Header = "_Buxip" Click="MenuItem_Click"/>

</MenuItem>

<MenuItem Header = "_JloBigka">
<MenuItem x:Name="AboutMenuItem" Header = "_Mpo nporpamy"

Click="AboutMenuItem_Click" />
</MenuItem>
</Menu>

<ToolBar DockPanel.Dock="Top">
<Button x:Name="OpenBtn" Content="Bigkputn"
Click="OpenBtn_Click"></Button>
<Button x:Name="SaveBtn" Content="36eperTn" Click="SaveBtn_Click"/>
</ToolBar>
<TabControl>
<TabItem Header="TekcT">
<TextBox x:Name="text" TextWrapping="Wrap"
AcceptsReturn="True"></TextBox>
</TabItem>
<TabItem Header="CTtaTtucTtuka">
<StackPanel>
<Label x:Name="LettersCount" ></Label>
<Label x:Name="WordCount" ></Label>
</StackPanel>
</TabItem>
</TabControl>
</DockPanel>
</Window>

private void OpenBtn_Click(object sender, RoutedEventArgs e)
{
var openDlg = new OpenFileDialog();
openDlg.Filter = "Text Files | * .txt";
if (true == openDlg.ShowDialog())
{
// 3aBaHTaxuTu BMicT BubpaHOro ¢ainy
string dataFromFile = File.ReadAllText(openDlg.FileName);
// TNokasatu psgok B TextBlock
text.Text = dataFromFile;
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LettersCount.Content = "KinbkicTb cumBonis:\t"+dataFromFile.Length;
WordCount.Content = "KinbkicTtb cnie:\t\t" + dataFromFile.Split(new char[] {'
"5 '\r', "\n'}, StringSplitOptions.RemoveEmptyEntries).Length;
}

300pakeHHs BIKHa OCTaTOYHOTO BapiaHTy Mporpamu nokasaHe Ha puc. 8.1.

B Windowl — d >
Daiin  [osigxa [ — ]

Bigkpumu 36epertu

41

Texcr | CramvcTwka

Enement ynpasninna TabControl sigobpaxac Habip Nos'AsaHMX enemMeHTIB YNpasniHHA
WPF y aekinbeox sxnagkax npeacraeneqdmx enementamu Tabltem. Aea enementu Tumy
EMNAA0K HaJaMTECA aEToMaTHYHe. A AoAasaHHA A0AaTKOEWX BKABA0K NOTRIGHD
NPoCTO HATUCHYTHM NPAE0K KHOMKoM MU Ha By3nl TabControl y sikdi Document
Outline | mBpati B KOHTEKCTHOMY MeHKD MYHKT Add Tabltem; MosHa TaKoX HATHCHYTK
NPaEoe KHOMKEOK MUWI Ha caMmomy enemenTi Tablontrol B BizyansHoMy KoOHCTRYKTOPRI |
EMBpaTH aHANCTYHWA MyHKT MeHi. KoxeH enemedT ynpaenidHa Tabltem mictis
EnacTueicTe Header, wo eianosigas 3a sarconoeok exnagxu. [Npu emBopi Bknagku ana
PEAANYEAHHA LA EKNEAKA CTAE AKTMBHOHD, | 1T EMICT MOXKHA KOMNOHYEETH, MEPETArYIoUM
EASMEHTH YMIPABAIHHA 3 NaHEN] IHCTPYMEHTIE.

Puc. 8.1. 300pakeHHs BIKHA IpOrpamu

Po0oue 3aB1aHHsA

HaBuutrcs BUKOpUCTOBYBATH PO3IIUPEHT MOKIMBOCTI CTBOPEHHSI IOJAATKIB 3
rpadiuaumM iHTEpPEiicom,

Xix poooru

1. MonudikyBatu mporpamy CTBOPEHY MiJ 4ac BUKOHAHHS MPAKTUYHOI
po6otu Ne 7 nogaBIy y rojioBHE BIKHO MEHIO Ta MaHENb IHCTPYMEHTIB.

2. 3a0e3neunTy MOKJIUBICTh 30€pexeHHsS Ta BIAKPUTTA (dailmB 3
00’€KTaMH KJacy, 1110 MICTATh cepiaiizoBaHi JaHi y OilHapHOMY (hopmarTi.

3. 3abe3neynTH MOKJIUBICTh 30€peKeHHS (aililiB 3 onrucaMu 00’ €KTIB Y
TEKCTOBOMY (hopMarTi.

4, 3a JOTIOMOTOI0 €JIeMEHTa YIPABIIHHS TabControl JOJATH B TOJIOBHE
BIKHO J[BI BKJIQJKHU IO MICTSATh OKPEMO JaHl MOJIB 00’€KTy 1 TEKCTOBHM OIUC
00’ €KTYy.

S. VY npoTOKOJI1 BUKOHAHHS MPAKTUYHOTO 3aHATTS HaBecTH Kog C# Ta ko

po3miTkrn XAML a Takox 300pakeHHsI BIKHA 3aITyILIEHOT TPOTPaMH.
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InguBinyasbHe 3aBIaHHA

BiamoBinHo 10 3aBaaHHS MpakTHIHOI poOoTH Nel.

KoHTpoJIbHI NUTAHHS

1. OnumiiTh MpU3HAYEHHS Ta OCHOBHI NPUAOMU pOOOTH 3 KJIacoMm
OpenFileDialog.

2. OnumriTe NPU3HAYEHHA Ta OCHOBHI NPUMOMU pOOOTH 3 KIACOM
SaveFileDialog.

3. Sk cTBOpPHUTH IOJIOBHE MEHIO Y BIKHI ITpOrpaMu’?

4 S cTBOPUTH MaHENb IHCTPYMEHTIB?

S. Jjis 9oro Mpu3HAYEHUN €JIEeMEHT YIPABIIHHS TabControl?

6 Sk momaTy HOBI BKJIQJKH JIO €JIEMEHTA YIIPaBIIHHS TabControl?
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MMPAKTUYHA POBOTA Ne9. PO3POBKA T'PA®IYHOI'O IHTEP®ENCY
KOPUCTYBAYA 3 BUKOPUCTAHHAM TEXHOJIOT'TI WPF.
YACTHUHA 3. EJJEMEHT DATAGRID

TpuBanicTh NpakTUYHOT POOOTH — 4 Tof.

Meta

[To3HaiioMuTHCA 3 OCOOIMBOCTSIMU BUKOPUCTAHHS €JIEMEHTA DataGrid IM1JT 4ac
po3poOku rpadivHOTO iIHTEepdEelcy KOpUCTyBada 3 BUKoprucTanHsM texnosorii WPF.
OTpuMatu 10CBi BiToOpaskeHHs Ta peJaryBaHHs KOJIEKII 00’ €KTIB 3a JOTIOMOTOIO
€JIEMEHTA DataGrid.

Cruciai Teoperu4Hi BizomocTti

DataGrid — THYYKHH €JIEMEHT YIIPABIIHHS JJIs B1IOOpa)KEHHS JJaHUX Y BUTIISI
Ta0HIIl 3 AEKIJIbKOMA CTOBIIISIMH, 0 JIOMYCKAa€ COPTYBAHHS, peJlaryBaHHs Ta 1HIII
.

OCHOBHI TUTIH CTOBIMIIIB, IO MIATPUMYIOTHCS €JIEMEHTOM DataGrid:

. DataGridTextColumn — JUJIsl BITOOpAXEHHS PSAAKIB; B 3BUYAHOMY PEXHUMI

BUKOPUCTOBYETHCS €JIEMEHT TextBlock, @ B PEXKHUMI peJJaryBaHHs — €JIEMEHT TextBox;

. DataGridHyperlinkColumn — TIPEACTABJIS€ 3BUYAMHHN TEKCT B BUIJISAII
TINepHoCUIIaHHS;
. DataGridCheckBoxColumn — JIJII BIJOOpaXKECHHS JIOTIYHUX 3HAYCHD;

BUKOPUCTOBYETHCSI €JIEMEHT CheckBox, SKHUH y IO3HAYEHOMY CTaHi BIAMNOBIAAE
3Ha4YeHHIO true, a B CKHHYTOMY — 3HAYEHHIO false.

. DataGridComboBoxColumn — JUIsl BIMOOpaXE€HHS TepepaxyBaHb, B
3BHYAHOMY pEXHMi BHKOPHUCTOBYETHCS €INEMEHT TextBlock, @ B PEKUMI
penaryBaHHS — €JIEMEHT ComboBox, 10 MICTUTh MOKJIMB1 3HAYCHHSI.

. DataGridTemplateColumn — JO3BOJISIE 3a4aTH JOBUIbHI MIAOJIOHU IS
B1JI00pa)KE€HHS 3HAYEHHA B 3BUYAHOMY PEXHUMI 1 B pexkuMi penaryBaHHs. PoOuTescs
II€ 32 JIOTIOMOTOI0 BJIACTUBOCTEH CellTemplate 1 CellEditingTemplate.

EneMeHT DpataGrid aBTOMATUYHO TIATPUMYE 3MIHY MOPSJKY 1 PpO3MIpy
CTOBIILIB 1 COPTYBaHHA 3a CTOBMISIMU, ajie OyAb-AKY MOJJIMBICTh MOYHA

BiI[KJHO‘-II/ITI/I, BCTaHOBHBIIIHN 3Ha4YCHHA false 1 TaKHUX BJIACTUBOCTEH:
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CanUserReorderColumns, CanUserResizeColumns, CanllserResizeRows 1 CanUserSortColumns.
BiacTUBOCTI GridLinesvisibility 1 HeadersVisibility JO3BOJIIIOTH BIAKJIIOYUTH I10KA3
JIIHIA CITKH 1 3arOJIOBKIB BIIIOBIIHO.

Axmo o0'ekTH, sAKi BiJOOpaKarOThCSA B €JIEMEHTI DataGrid, 3aJalOThCS 3a
JOIIOMOTI' OO BJIACTUBOCTI ItemsSource, TO DataGrid HaMara€TrbCsi aBTOMATHUYHO
3TeHepyBaTH CTOBIIIII, IO BIAMOBIJAIOTH BIACTUBOCTSIM KJIacy 00’€KTiB. Y TaKkOMy
BUITAJIKY TSI BITOOPaKEHHSI PSIKIB BUOMPAETHCS CTOBIICIIh TUITY DataGridTextColumn,
st BimoOpakennss URL  — cToBmemb THITY DataGridHyperlinkColumn, — JJIS
B1IOOpaXKEHHS JIOTIYHUX BEJIWYHMH — CTOBIICLb THUITY DataGridCheckBoxColumn, @ JJIS
B1JI00payKE€HHS MepepaxyBaHb — CTOBMEIb THITY DataGridComboBoxColumn.

Posrnsaemo mpukiag mporpamu, B SKiHA 3a JIOIMIOMOTOKO €JIEMEHTAa DataGrid
Oyne BioOpakaThCA KOJEKIlis 00’€KTIB KIACy Lamp, IO OMHCAHUMN y MOMEPETHIX
NpakTUYHUX poOoTax. Po3MiTka BiKHA HAA3BUYANHO MPOCTa 1 MICTUTH TUIBKU

MOPOKHIM €JIEMEHT DataGrid:

<Grid>
<DataGrid x:Name="lampGrid"></DataGrid>
</Grid>

BcTaHOBMMO BJIACTHUBICTBL ItemsSource €JIEMEHTA 3 HA3BOIO lampGrid B

HACTYTHOMY KOZI:

public Window2()

{
InitializeComponent();
var lamplList = new List<Lamp>();
lampList.Add(new Lamp("Cn-21", 15, 220));
lampList.Add(new Lamp("MNN-345", 75, 220));
lampList.Add(new Lamp("PNC", 6, 12));
lampList.Add(new Lamp("OM45", 45, 24));
lampList.Add(new Lamp("E100", 100, 220));

lampGrid.ItemsSource = lamplList;

}

€1uHUI BI3yaIbHUN HEJ0JIIK aBTOMATUYHOI I'eHepallii CTOBIIIIIB — 1€ HA3BU B
3arojioBKax, siki 30IraroThCs 3 IMEHAMU BIJTMOBIIHMX BJIACTUBOCTEH. Pesynbrar

roka3zaHui Ha puc. 9.1.
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B Window?2 — ] .
Mame PME Current
Chn-21 15 220 0.068
MN-345 75 220 0.341
PMC b 12 0.5

Am45 45 24 1.875
E100 100 220 0.455

Pucynok. 9.1. — EnemeHT pataGrid 3 aBTOMaTUYHO 3r€HEPOBAHUMHU CTOBIILISAMHU

DataGrid Ha puC. 9.1 aBTOMAaTUYHO MIATPUMY€E peAaryBaHHS BCIX MOJIB
KOXHOTr0 efneMeHTa. Bapto knanHyTv no OyAb-sKiil KJIITHHIIL, 1 BOHa aBTOMaTUYHO
MIEPETBOPIOETHCS B TOJIE BBEACHHS TextBox. Pe3ylbTar Oyab-sIKOTO 3aBEPIICHOIO
penaryBaHHsI B1TOOpa)KaeThCsl B KOJICKIIT ItemsSource.

Sxmo B eNeMEHTI DataGrid MPUCYTHI SBHO BHU3HAYEHI CTOBMIN, TO
aBTOMATHYHO 3T€HEPOBAHI CTOBIIII MOAAIOTHCS Micias HUX. Okpemi aBTOMAaTHUYHO
3r€HEepOBaHl CTOBIII MOXHa HaJalITyBaTh ab0 BUIAIMTH, OOPOOMBIIM MOJIIO
AutoGeneratingColumn, AK€ BHHHKAE OJHH pa3 A4 KOXHOIO CTOBIITYHKA. ITicna
reHepailii BC1X CTOBIIIIB OJUH pa3 BUHUKAE TOMIS AutoGeneratedColumns.

[Ipu BUKOpHCTAaHHI BJIACTHBOCTI ItemsSource ABTOMATHYHO IIATPUMYETHCS
penaryBaHHS TaHUX B OKpeMuX 00'ekTax. OCKUTBKU KOJEKIIISI ItemsSource JOITYCKA€E
TaKOXX JOJaBaHHs 1 BUAAJICHHS OO'€KTiB, TO aBTOMATHYHO MIiATPUMYIOTHCS 1 IIi
omepaitii. B ciTii bataGrid BHM3Y IPUCYTHIM MOPOXKHIN PSAAOK, B SIKU MOKHA TI0JJaTH
nmaHl. Y KJacl DataGrid BU3HAYE€HI METOJIM 1 KOMAHAU I TaKUX TUIOBUX HIH, K
noyatok penaryBaHHs (knaBima F2), ckacyBaHHs penaryBaHHs (kiasima ESC),
30epeXKeHHsT Pe3yJbTaTiB peaaryBaHHs (kimaBimia Enter) i1 BumaneHHs psiaka
(xmasima Delete).

Jlnst 3amobiranHst penaryBaHHST MOKHA TPUCBOITH BJIACTUBOCTI IsReadOnly
3Ha4yeHHs true, a moO 3a00pOHUTH J0JaBaHHS a00 BUJAJIEHHS PSAIKIB, MOTPIOHO

IIPUCBOITA 3HAYEHHs false BJIACTUBOCTI1 CanUserAddRows @00 CanUserDeleteRows
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BIJIIIOBIIHO.

{00 cxacyBaTH aBTOMAaTH4HY TEHEpAIllI0 CTOBIILIB, MOTPIOHO MPUCBOITH
BJIACTHUBOCTI AutoGenerateColumns 3HAYEHHS false.

EneMeHT pataGrid MATpUMYE KUJIbKa MoOjeJied BUOOPY 3a JOMOMOTOI0 JBOX
BJIACTUBOCTENH — SelectionMode 1 SelectionUnit. BIIACTHMBOCTI SelectionMode MO3KHA
MIPUCBOITH 3HAYEHHS Single — TOl JIO3BOJIEHO BHOMPATH TLIBKU OJIUH 00'€KT, ab0
3HAYEHHS Extended — B I[bOMY BHIIaJKy MOKHa BHOUpATH Kinbka 00'eKTiB (1€
CTaHJAPTHUU peXHM). Bu3zHaueHHS cjoBa «O00'€KT» 3aJCKUTHh B 3HAYCHHS

BJIACTUBOCTI SelectionUnit:

. Cell — JJO3BOJICHO BUOMPATH TUIBKH OKPEMI KIITUHKU;
. FullRow — JIO3BOJICHO BUOMPATH TIIBKH LT PSIAKH;
. CellOrRowHeader — JJO3BOJIGHO BHOMpATH 1 T€ 1 1HIIIE (1)1 BUOOPY BCHOTO

PAAKY CIIIJT KJIIALHYTHU IO MOTO 3aroJIOBKY).

VY pexuMi BUOOPY JCKIIBKOX 00'€KTIB HaTHCKaHHs Kiaimii Shift mo3sosse
BUOMpATH CycCiiHI 00'ekTH, a, HaTUCKaHHs Kiasimi Ctrl — moBiIbHO po3TaloBaHi
00'exTH.

[Tpu BuOOpI psjKiB reHepyeThes momdist Selected, a BIacTUBICTD SelectedItenms
MICTUTb KOJIEKI[1}0 0OpaHux 00'ekTiB. [Ipyn BUOOP1 OKpEMHUX KIIITUHOK T€HEPYETHCS
MOMisl SelectedCellChanged, a BIJIACTUBICTb SelectedCells MICTHTH 1H(OpPMAIIIIO IIPO
BIIMOBIH1 PSAIKH 1 CTOBIIIII.

Knac pataGrid migTpumye 1 1HII [ii, HAOPHUKJIaA, B3aeMoito 3 Oydepom
O0OMiHY Ta MOKJIMBICTh «3aMOPOKYBaTH» CTOBIILII.

B3aemonis 3 6ydpepom oOMiHy. HamamtyBatu, skl came J1aHi KOMIOIOTHCS 3
pDataGrid B Oydep oOMminy (Hampukian, npu Hatuckanui Ctrl + C micns Bubopy
00'€KTIB), I03BOJISIE BIACTUBICTD ClipboardCopyMode. BOHA MOe MpUHWMAaTH HACTYITHI
3HAYCHHS:

. ExcludeHeader — HE BKJIIOYATH 3aroJIOBKM CTOBMIIIB B TEKCT, IO
KoImitoeThes. Lle pexuM 3a 3aMOBUYBaHHSIM;

. IncludeHeader — BKJIIOYAaTH 3aroJIOBKM CTOBIIIB B TEKCT, MIO

KOIIIIOETHCS;
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. None — HIYOT'O HE KOIIIOBAaTH B Oydep oOMiHY.

3aMopoKyBaHHSI CTOBMINIB. EeMEHT DataGrid JO3BOJISIE 3aMOPO3UTH OY/Ib- SIKE
yuciao croBmiiB. lle o3Hayae, mo BOHM He OyAyTh BHUCYHYTI 3a MEXi 00JacTi
eJIeMEeHTa MpU TOPU3OHTANBHIA TpokpyTi. [Ipubnau3Ho Tak camo 3aMOpo3Ka
croBmiiB mpairoe B Microsoft Excel. I[o6 3amopo3utu ommH abo AeKiIbKa
CTOBMIIIB, JOCUTb IMPHUCBOITU BIACTUBOCTI FrozenColumnCount OYy/b-sIKE 3HAYEHHS,
oinbire 0.

PobOoue 3aB1anHs

HaBuuTrcs BUKOPHUCTOBYBAaTH €JIEMEHT DataGrid JIJI1 BIAOOpaKEHHS Ta
penaryBaHHs KOJICKIII 00’ €KTIB.

Xix poooru

1. MoaudikyBaTu mnporpamy CTBOPEHY IIiJi 4aCc BUKOHAHHS TMPAKTHYHOI
poOoTu Ne 8 1oaBIIM B €I€MEHT YIPABIIHHA TabControl HOBY BKJIAJKY IO MICTUTb
€JIEMEHT DataGrid.

2. CTBOpUTH Ta 3aIIOBHUTH CITUCOK 00’ €KTIB KJIacy, OTIMCAHOTO B IMTOMIEPEIHIX
poborax.

3. 3B’sA3aTH CIIMCOK 3 €JIIEMEHTOM DataGrid 3a JOTIOMOTOK0 BJIACTHBOCTI
ItemsSource.

4. TlepeBipuTu MOKJIUBICTh PelaryBaHHs 3HaUY€Hb BIACTUBOCTEHN 00’ €KTIB, a
TaKOX JOJaBaHHA Ta BUIAJIEHHS 00’ €KTIB.

5. JIOMOBHUTH TOJOBHE MEHIO MpOrpamMu IYHKTaMH, IO 3a0e3MeuyloTh
MO>KJIMBICTB 30epiratu crimcok y ¢popmati XML.

6. VY nmpoTokoyii BUKOHAHHS MPAKTUYHOTO 3aHATTS HaBecTH Koj C# Ta Kon
po3miTkr XAML, a Tako 300pa’keHHS BIKHA 3aITyIIIEHOT MPOTPaMHU.

InauBinyanbHe 3aBJaHHSA

BianoBigHo 10 3aBaaHHs MpakTUYHOT poOoTH Nel.

KoHTpoabHi nMTaHHA

1. OnumiTe mpu3HAYEHHS Ta OCHOBHI MOXKJIMBOCTI €JI€MEHTA DataGrid.

2. SIKi OCHOBHI THIIU CTOBIIIIB MIATPUMYIOTHCS €JIEMEHTOM DataGrid?

3. Jlnsg gyoro mpu3HAYE€HA BIIACTUBICTH ItemsSource?
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Sk Bi1OyBa€eThCsl aBTOMATHYHA FeHepallisi CTOBIIIIIB?

Sxi 0OMEeKEHHS € B aBTOMAaTHYHOI Te€HEPaIlii CTOBIIIIB?

Sk BimOyBaeThCS TOJaBaHHS Ta BUIAJICHHS €JIEMEHTIB TaOIuIIi?
Sk BimOyBaeThCs BUOIP PSAJIKIB Ta KOMIPOK TaOIHIT?

Sk cKOMiFOBaTH BMICT KOMIPOK 49U PsIIKiB y Oydep oOMiHy?

Sk «3aMOPO3UTH» ACKIJIbKA CTOBIIIIIB TAOIHIN ?

70
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HNPAKTUYHA POBOTA Ne10. PO3POBKA I'PA®IYHOI'O
IHTEP®EHCY KOPUCTYBAYA 3 BUKOPUCTAHHSAM TEXHOJIOT'TI
WPF. HACTHUHA 4. IOBY10BA I'PA®IKIB 3A 1O0I1IOMOI'OIO
BIBJIIOTEKH KJIACIB OXYPLOT

TpuBanicTs npakTUyHOI poOOTH — 4 TOJ.

Mera

[lo3naiiomuTrcs 3 OCOOJMBOCTSIMH BHKOPUCTAaHHS CTOPOHHIX 010110TeK
KJIaciB y JoJaTKax HamMCaHUX MOBOIO mporpamyBaHHs C#. OTpumatu 10cBin
B1JI0OpakeHHA rpadikiB 3a JOMOMOTO0 010TI0TEKH KJIaCiB OxyPlot.

Crucai Teoperu4Hi BiiomMocTi

B noparkax Hanucanux MoBoro C# € MOXIIMBICTh BUKOPUCTOBYBATH CTOPOHHI
KJ1acu 310paHi y CKOMIIbOBaH1 010J110TEKH KIIACIB.

[cHye mye BelaMKa KUIBKICTh TOTOBUX O10J1I0TE€K 3 BIAKPUTUM BUXITHUM
KOJIOM, IO HaIlMCaHl MporpamicTaMu 31 BChOIO CBITY, 1 SKI HpHU3HAYECHI IS
BUPILIEHHS! HaWpI3HOMaHITHIMKX 3a7a4. L{i O10710TeKH BUIBHO MOILUIMPIOIOTHCS B
Mepexi Internet 1 Haizpy4HIIIMM 3aco00M ISl iX BUKOPHCTAHHS € IMAaKETHUH
Menemkep NuGet.

JIns BUKOPUCTAHHS KJIAciB HEOOXIJHO MepIl 3a BCE JOJATH y IPOCKT
MOCWJIAHHS Ha 301pKy, SIKa MICTUTh IIEPEHOCHY 010110TeKy KiaciB. Akio 010110TeKy
nonaBatu 4epe3 MeHemxkep NuGet To mpakTHyHO BCl i  BUKOHYIOTHCS
aBTOMaTU4HO. JIJ1si 1IbOTO MO’KHA, HANpUKIAJ, B Opay3epi pillieHb KIALHYTH IO
nyHKTy References mpaBoro KHOIKOIO MO Ha3Bl MPOEKTY 1 BUOPATH MYHKT MEHIO
Manage NuGet Packages... (puc. 10.1).

Jlani moTpiOHO B MOIITYKOBOMY TOJII BBECTH 1M’sl 010J110TeKH a00 KITHOUYOBI
CJIOBa Ui TONIYKY 1 3 OTPUMaHUX pe3yJbTaTiB BUOpaTu OaxxkaHui. JlomaBaHHS

010J110TeKH B1I0OYBA€ETHCS MICIS HATUCKaHHS KHONKK Install (puc. 10.2)
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Solution Explorer
@D o-s¢ad|F -
Search Solution Explorer (Ctri+;)
fad Solution "WPFTest_1' (1 project)
P WPFTest_1
b

b Bkl

Properties

Add Reference...

op.xaml
Add Service Reference... mp.cs
¥2  Add Connected Service... ainWindow.xaml
Add Analyzer... indowl.xaml
indow?2.xaml
=2 Manage MuGet Packages... Window? xaml.cs

Scope to This

Mew Solution Explorer View

Optimize References... Ctrl+Alt+Y

Xi pe [

Remowve Unused References

Solution Explorer

Puc. 10.1. JlomaBanus 6i0mioTekn KnaciB uepe3 meHemkep NuGet

w WPFTest_1 - Microsoft Visual Studio Y 87 | Quick Launch (Ctrl+0Q) P o A x
File Edit View Project Build Debug Team Tools Test ReSharper Anpalyze  Window  Help ' PIVUA -
f@-o | @ -2 M| -0 | Debug - Anycpu < b st o | g

NuGet: WPFTest 1 & X RUILEEIERET N Lamp.cs Window2.xaml Solution Explorer

@ o-5s¢a
Search Solution Explorer (Ctrl+;) S =
OxyPlot PN ] Include prerelease Package source: nuget.org - R Solution "WPFTest_1' (1 project)
4 WPFTest_1

& Properties
=B References

3

OxyPlot.Core b
B Eto.OxyPlot 2,06K downloads v1.2.0-beta b L) Appaxaml
OxyPlot bindings for the Ete Ul framewark b c* Lampucs

3

3

Fl

Browse  Installed  Updates NuGet Package Manager: WPFTest_1

Prerelease Version: | Latest prerelea ~ Install WG
P 1 MainWindow.aml

. L Window1xaml
e Eto.OxyPlot.Wpf 2,94K downloads I Window2.xaml
WPF OxyPlot bindings for the Eto Ul Framework () Options b P Window2xaml.cs

Prerelease

OxyPlot.Core 126K downloads v1.0.0-unstable2100 Description

OxyPlot is a plotting library for .NET. This is the portable OryPlot is a plotting library for NET. This is the
Prersiesze core library that is referenced by the platform-specific... portable care library that is referenced by the
platform-specific OxyPlot packages.

Version: 1.0.0-unstable2100

OxyPlot.Contrib 74 downloads V0.1.0-unstableD003

User contributed extensions to OxyPlot.
Prereiease Author(s): Oystein Bjorke

License: https://
OxyPlot Wpf 113K downloads v1.0.0-unstable2100 raw.githubusercontent.com/
oxyplot/ oxyplot/master/
LICENSE
Date published: Tuesday, April 12, 2016
OxyPlot.Xamarin.Android 6,25K downloads v1.0.0-unstable1983 (412/2016)
OwyPlot is a plotting library for NET. This package Project URL:  hitp://oxyplot.org/
Prerslesze targets Android apps based on MenoAndroid,

OxyPlot is a plotting library for NET. This package
Prersiezze targets WPF applications.

Report Abuse:  https://www.nuget.org/
packages/CuyPlot.Core/1.0.0-
PN 0wuPlot Xwt 0 62K dnunlnzds 1.0.0-unstable1983 unstable2100/Repartibuse

Each package is licensed to you by its owner. NuGet is not responsible for, nor does it grant Tags: chart, plotting, charting, plot
any licenses to, third-party packages.

[] Do not show this again

4 Publish

Puc. 10.2. [Tomryk 616110TekH Ki1aciB uepes MeHexep NuGet
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Jlns nonaBaHHs 0107110TE€KM BPYUYHY, CHEPITY BUKINYEMO KOHTEKCTHE MEHIO

Ha niyHKTi «Referencesy, i Bubepemo B Hpomy «Add Reference...», sik mokazano Ha

puc. 10.3.

Solution Explorer

@b

©-506d

Search Solution Explorer (Ctrl+;) D2~

m Solution "WPFTest_1' (1 project)
4 WPFTest_1
b S Properties

B

X e

Optimize References...

Remove Unused References

Add Reference...

Add Service Reference...
*2  Add Connected Service...
Add Analyzer...
Manage MuGet Packages...
Scope to This

MNew Solution Explorer View

Ctrl+Alt+Y

P [H] References

Selution Explorer

Appxaml

Lamp.cs
MainWindow.xaml
Window1.xaml
Window2.xaml

Y Window?2.xaml.cs

Team Explorer

Puc. 10.3. logaBanHs 610;1i0TEKH KJ1aciB

V BikHi B 1B 005acTi BUOMpaemo myHKT COM i B HU3Y BIKHA, HATUCKAEMO Ha

KHOIIKY Browse..., ik nmokaszano Ha puc. 10.4.

Reference Manager - WPFTest_1
b Assemblies

b Projects

b Shared Projects

4 COM

Type Libraries
Recent

b Browse

Name
32-bit Aec32BitAppServer Library

Ac32BitAppServer 1.0, Out of process server for 3...

AcAuthEntities17ENU.tlb 1.0 Type Library
AcAuthEntities17ENU.tIb 1.0 Type Library
AcAuthEntities17ENU.tlb 1.0 Type Library
AcAuthEntities17ENU.tlb 1.0 Type Library
AcAuthEntities17ENU.tib 1.0 Type Library
AcAuthEntities17ENU.tlb 1.0 Type Library
AcAuthEntities17ENU.tlb 1.0 Type Library
AcAuthEntities17ENU.tlb 1.0 Type Library
AcAuthEntities17ENU.tIb 1.0 Type Library
AcAuthEntities17ENU.tb 1.0 Type Library
AcAuthEntities17ENU.tlb 1.0 Type Library
AcAuthEntities17ENU.tlb 1.0 Type Library
Accessibility

AccessibilityCplAdmin 1.0 Type Library
AcCtrl Component

AcDwagFilterimp 1.0 Type Library

AcHelp 2.0 Type Library

AcinetEngine 20.0 Type Library
AcObjClassimp 1.0 Type Library

Acrobat

Acrobat Access 3.0 Type Library

Acrobat Distiller

Acrobat Scan 1.0 Type Library

Acrobat WebCapture 1.0 Type Library

Acrobat WebCapture IE Toolbar/Favorites 1.0 Typ...

AcraRrokerl ih

? X

Search COM (Ctrl+E) peid

1 Y
Version M

1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
11
1.0
1.0
1.0
20
1.0
1.0
1.0
30
1.0
1.0
1.0
1.0
1.0

32-bit Aec32BitAppServer Library
Version:
1.0

v

| Browse... H oK H Cancel

Puc. 10.3. JlonaBanHs 010;1i0TEeKH KJ1aciB
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VY BikHI TOTPIOHO MEPEHTH B MAIKYy, B sKe JIexkKHUTh 0101i0Teka (DLL), BuGparu
o 0i0mioTeky 1 HaTHCHYTH Ha KHOmNKY «Jlomatm». Ilicns yoro, HATHMCHYTH Ha
kHonKy «OK» B momnepennboMy BikHI. B pe3ynbrari, CIUCOK MOCHIaHb MPOEKTY,
Oy/Jie MOTOBHEHO 111 OJIHI€I0 01010TeKo010. Ternep, MU MOKEMO BUKOPHUCTOBYBATH B
mporpami kjack 3 migkimrodeHoi Oiomioteku. Ilpore mepen 1muM  moTpiOHO
MIJKJITIOYUTH MPOCTIp iIMeH. JIJI IIbOTO, TOAEMO PSIJIOK using <HasBa_npocTopy_imeH>;
B KiHEIb OJIOKY TUPEKTHUB using, SKHI PO3TAIIOBAHWN B CAMOMY MTOYAaTKy OCHOBHOTO
Gbaimy mpoexTy.

Buxopucranns 610;110TeK KJIAaciB pO3MVISTHEMO Ha MPUKIIal O010J10TEeKH ISt
noOyoB rpadikis OxyPlot.

OxyPlot mictuth Oarato pi3HUX TUHIB rpadikiB, oced, psaaiB toulo. Bci
noOyoBaHi rpadiku MOXKYTh OYTH JIETKO €KCIOPTOBaHI y pi3Hi hopmaTu ¢aiiiis,
taki sk PNG, PDF 1 SVG.

Jlist cTBopeHHs rpadiky y BIKHI JIOAATKY HNOTPIOHO AOJATH MPOCTIP 1IMEH 1
BianoBigHu KoMmroneHT WPF, sikuii Ha3uBa€eThCs PlotView (BUIIJICHO HAMIBKUPHUM
HpUPTOM):
<Window x:Class="WPFTest_1.Window3"

xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation”
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
xmlns:d="http://schemas.microsoft.com/expression/blend/2008"
xmlns:mc="http://schemas.openxmlformats.org/markup-compatibility/2006"
xmlns:local="clr-namespace:WPFTest_1"
xmlns:oxy="http://oxyplot.org/wpf"
mc:Ignorable="d"
Title="Window3" Height="300" Width="300">
<Grid>

<oxy:PlotView x:Name="LampPlot" />

</Grid>
</Window>

VY koxai mporpamMu MOTPIOHO CTBOPUTH 00’ €KT KJIACy PlotModel Ta MPUCBOITH

roro BiactuBocTi Model koMImoHeHTa PlotView:

var LampModel = new PlotModel();
LampPlot.Model = LampModel;

[lomanpiia poboTa BeAeThCS 3 00’€KTOM KIacy PlotModel Yepe3 BIAMOBIAHI
BJIACTUBOCTI Ta Meroau. Hampukinaa, Ha3By rpadiky MOXKHA 3aaTH depe3

BiaacTHBICTh Title. Psaau maHux 30epiraioThCs B KOJIEKINI Series 1 MOXYTh OyTH
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JI0JIaHl yepe3 MeToH Add(). i mpukiaay, Ha OCHOBI paHillle CTBOPEHOTO CIHUCKY

o0y IyeEMO 3aJIeKHICTh CTPYMY BiJl TOTYXKHOCTI JIJIs1 PI3HUX THIIIB JIAMII:

var LampModel = new PlotModel();

LampPlot.Model = LampModel;

LampModel.Title = "3anexHicTb CTpyMy Bipg NOTYXHOCTi Ans pisHux Tunie namn™;
var lampSeries = new LineSeries();

foreach (var lamp in lamplist)

{

}
LampModel.Series.Add(lampSeries);

lampSeries.Points.Add(new DataPoint(lamp.Power, lamp.Current));

Pesynbrar 300paxkeno Ha puc. 10.4.
B Windows3 - O st

3aneXHicTb CTPYMY Bif MNOTYXXHOCTI ANA PISHUX TUNIB famn

0,5

Puc. 10.4. 306paxeHnHs BikHa 3 Tpadikom

XapakTepuCTUKH OCEl MOXYTh OyTH 3a/laHi 4epe3 BIIACTUBICThH Axes KIIacy

PlotModel. JlomaMo MiAIMCH OCEi:

LampModel.Axes.Add(new LinearAxis

{
Position = AxisPosition.Bottom,
Minimum = 9,
Maximum = 120,
Title = "PHom, BT"
})s
LampModel.Axes.Add(new LinearAxis
{
Position = AxisPosition.Left,
Minimum = O,
Maximum = 3,
Title = "I, A"
1)

PesynbTart 300paxkeno Ha puc. 10.5.



76

B Window3 - O x

3aneXHICTb CTPYMY Bif, NOTYXXHOCTI ANA Pi3HUX TUNIB NamMn

l, A

0 20 a0 60 a0 100 120
PHowm, BT

Puc. 10.5. 300paxeHHs BikHA 3 rpadikomM
30epertu 300paxeHHs1 rpadika y ¢daia MOKHA 3a JIONIOMOTOI0 METOIY

SaveBitmap.:
SaveBitmap( Ha3Ba_o¢ainy , wupuHa , BucoTa , Konaip );
Hanpuxnan:
LampPlot.SaveBitmap("plotl.png",700,300,0xyColors.Transparent);

PoGoue 3aB1anHs

HaBuutuca BukopuctoByBaTH 010yi0Teky kinaciB OxyPlot mis moOynoBu
rpadiki..

Xix pooorun

1. MoaudikyBaTu mnporpaMmy CTBOPEHY i 4Yac BUKOHAHHS MPAKTHYHOI
po6otu Ne 9 nonaBim B IpOeKT nocuiaaHHs Ha 010mioTeky OxyPlot.

2. JlogaTu B €NEMEHT YIpPaBIiHHS TabControl HOBY BKJIQJKy LIO MICTUTH
€JIEMEHT PlotView.

3. CrBopuTH 00’€KT KJIaCy PlotModel Ta MPUCBOITA MOTO BJIACTUBOCTI Model
KOMIIOHEHTA PlotView.

4. CTBOpPUTH HOBHUM psii JTaHUX, KWW TMPEICTABISITUME 3aJICKHICTh MIXK
JIBOMA BJIACTUBOCTSMH Ha BUOIP CTBOPEHOTO y MOMEPEAHIX poOOoTax Kiacy.

5. Jlomatu cTBOpeHHUid psij faHUX Ha Tpadik.

6. 3amaTu BIacTUBOCTI Oceit rpadika.

/. CTBOpPUTH HOBHH pPsiI NaHUX 3 NOBUIBHUMH JAaHUMU Ha BUOIp 1 JOJaTH

fioro Ha rpadik.
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8. Ha BubOip 3MiHUTH JIeK1IbKa BJIACTUBOCTEN PSAIIB Ta OCEH, TAKUX SK KOJIP,

mpu@T, po3Mip, TOBIIMHA TOIIIO.

6. I[OHOBHI/ITI/I T'OJIOBHC MCHIO IIpOIr'paMH IIYHKTaMH, IIO 33663HC‘IYI-OTI>

MOXJIMBICTH 30epiratu rpadik y daitn popmary PNG.

9. V mpoTokoii BUKOHAHHS MPAKTHYHOTO 3aHATTS HaBecTh kon C# Ta xox

posmitkn XAML, a Takox 300pakeHHs BIKHA 3aITyIEHOT TPOTPaMH.

InauBinyanbHe 3aBJaHHSA

BiamoBinHo 10 3aBaaHHS MpakTHIHOI poOoTH Nel.

KonTpoabHi nMTaHHA

1.
2.

© ©o N o 0o bk

Io Take 010mi0TEeKa KiIaciB?
Sk nonatu mocuiaaHHs Ha 010J10TEKY Y IPOEKT?

SIx BUKOPUCTOBYBATHU KJIACH, IO MICTATHCS B 0610110TEI11?

Jlist woro mpu3HayeHa 616mioTeka kiaciB OxyPlot?
Sk nonatu rpadik Ha BIKHO J10AaTKY?

Sk cTBOpUTH HOBUH Psi JAaHUX?

Sxi BIacTUBOCTI Sy MOXKHA 3MIHUTH?

Sk 3amaTy BIacTUBOCTI ocelt rpadika?

Ak 36epertu rpadik y daiin?
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JTIOJATOK A

3BIT PO BUKOHAHHSA KOMIT IOTEPHOTO MPAKTUKYMY 3 TUCLUHUILIIHH

«OBYHMCJIIIOBAJIBHA TEXHIKA TA ITPOIT'PAMYBAHH»

Crynent: ILLB.

[pyma: XX-XX

Komn’torepHuii npaktukyM Ne X

BapianT: XX

Tema

Meta

InguBinyanabHe 3aBaanns Nel

meKkcm npozcpamu

Pe3yabTaTi BUKOHAHHS NPOrpaMu 3aBaaHHs Ne 1

CKpIHUWomu

InguBinyaabHe 3aBaaHHs Ne2

mexKkcm npoecpamu

Pe3yabTaTH BUKOHAHHS POrpaMu 3aBAaHHsA Ne 2

CKpIHUWomu

JlaTa BUKOHAHHS: Hdara 3axucry:

Ouninka: Bukiaapau:
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