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1. Ilesnun, 327244 ¥ NVIAHMPYeEMbIe pe3yJIbTaThl 00y4eHHs M0 JMCHMILINHE

Leabro ocBoeHUsT TUCHUILTHHBI «OOBEKTHO-OPUEHTUPOBAHHOE MTPOrPAMMHUPOBAHUE) SB-
asieTcss GOpMHUPOBAHUE IOHUMAHUS UJICOJIOIMH M KIIFOYEBbIX aCIIEKTOB 00BbEKTHO-OPUEHTHPOBAH-
Horo nporpammupoBanus (OOII) Ha s3pike C#, 1OCTaTOUHOTrO I MPAKTUYECKOTO0 UCIIOJIb30Ba-
HUS B IIpolLecce AajbHenero o0yuyeHus u B mpodeccuoHanbHoM chepe.

K ocHOBHBIM 3aJavaM OCBOCHHA AUCHUIUIMHBI CJICAYCT OTHECTHU!

— un3ydeHue A3bika C# U1t IpOEKTUPOBaHUSA O0BEKTHON CTPYKTYPhI IPOTrPAMMBI

— H3ydeHue cpelcTB sA3blka C# 111 co3aaHns 00bEKTHOM CTPYKTYpPBI IPOrPaMMBbl

— IOJly4YeHME 3HAaHUHM U NPAKTUYECKUX HABBIKOB B 00JIACTH IMPOEKTUPOBAHUSA U Pa3pabOTKU
00BEKTHO-OPUEHTUPOBAHHBIX IIPOIPAMM.

OOyuenue no aucuuiuinHe «OObEKTHO-OPUEHTUPOBAHHOE TPOTPAMMUPOBAHHE) HAIPaB-
JIEHO Ha OPMUPOBAHUE Yy 00YUAIOIIUXCS CIACAYIOMNUX KOMITCTCHITHNA:
KO}I U HAUMCHOBaAHUE KOMHCTCHHI/Iﬁ I/IHI[I/IKaTopr JOCTHKCHUA KOMIICTCHIIUHN
3H8.TBZ H HNHIIUIIBI IIOCTPOCHUA O6T>€KTHO'
OIIK-2 PHHL P

OpPUEHTHPOBAHHBIX MTPOrpaMM Ha si3bike C#
CriocoOHOCTh MOHMMATD TPUHIIMIIBI PAOOTHI

YMeTb: BBINOJIHATh PAKTHUECKUE pabOThI
COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIO-
. IIPU IOMOIIY 0OBEKTHO-OPUEHTUPOBAHHBIX
U ¥ IPOrPAMMHBIX CPEJICTB, B TOM YHUCIIE

cpenacts s3bika CH#;
OTEYECTBEHHOI'O POU3BOCTBA, U UCIOIb30-

Bnaners: HaBbikamu npuMeneHus si3bika C#
BaHUE UX IIPH PeLIeHUH 3a1a4 npodeccuo-

o IIPH CO3JaHHs O0BEKTHO-OPUEHTHPOBAHHBIX
HaJLHOM JESITEIIbHOCTH
Iporpamm.
3uatb: OCHOBHBIE KOHCTPYKLIHUU OOBEKTHO-
OpUEHTUPOBAHHOTO si3bika C# 1 criocoObI UX
MPUMEHEHHUS [P pa3paboTKe aIrOPUTMOB U

OIIK-5 [Iporpamwm;

CrniocobeH pa3zpalbaThiBaTh aJITOPUTMBI M KOM- | YMETh: CO3/1aBaTh AITOPUTMBI U IPOTPaMMBbI
MBIOTEPHBIC TIPOTPAMMBI, IPUTOIAHBIE IS Ha si3bike CH#;

MPAKTUYECKOT0 MPUMEHEHUS BrnaneTs: HaBbIKaMM COCTaBJICHUS AITOPUT-

MOB | IPOTPAMM C UCIIOJIE30BaHUEM 00b-
€KTHO-OPUEHTHPOBAHHBIX KOHCTPYKIIUH
s3pika CH#

2. MecTo AUCUMILVIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

JlMcuuIuInHa OTHOCUTCS K MOAYIIO «ba3oBble MporpaMMHUpOBaHue) 00s3aTeNbHOM YacTu
brnoka 1. lucuumnimnsl (Moaynu) yueOHOIO IIaHa IporpaMMbl OakajgaBpHara.
OCHOBHbBIE TIOJIOXKEHUS JUCHUIUIMHBI JODKHBI OBITh MCIOJIb30BaHbl B JaJIbHEHIIEM MpU
W3YYEHUH CIIEYIOMNX AUCLIUIIINH:
— Backend-paspaborka;
— 1IIaGnoHBI NPOEKTUPOBAHUS;
— @OyHKIHMOHAIBHOE MPOTrPaMMHUPOBAHHUE;
— IlpousBoacTBeHHas MpakTUKa (IpeIIUILIOMHAs);
— BrimonHenue u 3anuTa BBIMYCKHOW KBATH()UKAITMOHHON pabOTHI.

3. CTpyKTYypa H cofepKaHue TUCHUILTHHBI

O61ast TpyA0eMKOCTh IUCHHUIUIMHBI COCTaBIseT 4 3a4eTHbIe enuHulbl (144 yaca).



3.1. Bwuabl yueOHoii padoThl 4 TPYA0eMKOCTh (10 popMam 00yueHHs )

3.1.1. Ounas popma oOydeHUS

Ne Brt yuenoii padoThI KoauuectBo | CemecTpsl
n/n 4acoB 3
1 AyYAUTOPHBIE 3aHATHS 72 72
B ToM uucne:
1.1 Jlexkuun 36 36
1.2 | CemuHapcKue/MpaKTHUECKUE 3aHITUS 36 36
1.3 | JIabopaTopHbIe 3aHATHS 36 36
2 CamocrosiTeibHas padora 72 72
B tom uncie:
2.1 | IloaroroBka u BBIOJTHEHHUE JIAOOPATOPHBIX PabOT 72 72
3 IIpomexyTOUHASI ATTECTALUSA
DK3aMeH v v
Hroro: 144 144

3.2. TemaTu4yeckuii IJIaH M3y4YeHHs TUCHUTNTIMHBI
(mo ¢popmaM o0yueHUs1)

3.2.1. Ounas ¢hopma oOyueHus

TpyroeMkocThb, yac
AyautopHasi pabora
Comi- [Ipak- | Camo-
Ne Pa3nesbl/Tembl JlaGo- |THue- | cTOM-
Hapckue/
n/n AU CIUILINHBI Bcero | Jlek- paxn | PATOP- | ckas | Telb-
mu | P HbIE 3a- | IOJ- [Hasl pa-
YecKue
HATUS | TO- | OoTa
3aHATUSA
TOBKa
11 Tema Nel «BBenenue B 00bEKTHO-0pHU- 5 0.5 1 0.5
€HTUPOBAHHOE NPOTrPAMMHUPOBAHHE
2.1 | Tema Ne2 «Kiaccei» 45 2 1 15
JlaGopatopHas paborta Ne 1 «Coznanue
2.1 | mporpaMMsbl C HCITOJIb30BAHHEM KJIAC- 3,5 2 15
COBY»
3.1 | Tema Ne3 «CTpyKTypbI» 2,5 1 1,5
JlaGopaTtopHnast pabota Ne 2 «JloOaBie-
HUE B IIpOrpammy u3 ILI. 2.1 CTpyk-
3.2 | Typ. I3yueHne pa3HUIIBI B TOBEJCHUN 3,5 2 1,5
TUIIOB 3HAYEHUH U CCHUIOYHBIX THIIOB.
N3yuenue paboTel cOOpIIHKa Mycopay
41 Tema Ne4 «Turbl 3HaYEHHI U CCHUIOY- 25 1 15
HBIC THITBI»
51 Tema NeS5 «Tunsl 3HaUeHUH U CCHLIIOU- 25 1 15
HBIC THITBI»
6.1 Tema Ne6 «Ob6macTh BUAMMOCTH TIEpe- 25 1 15
MEHHBIX ¥ KOHCTAHT)
7.1 | Tema Ne7 «IIpocTpaHcTBa MMEH» 2,5 1 1,5
8.1 | Tema No8 «MonnudukaTopsl JOCTYIIa» 2,5 1 1,5
8.2 JlaGopaTtopnast pa6ota Ne 3 «PaGoTa ¢ 35 2 15
IPOCTPAHCTBOM MMEH U MOJU(PHUKATO-




pamu goctyna. M3yuenue paboThl mmpo-
TPaMMBI TIPU Pa3HBIX COYETAHUSIX MO-
T HUKATOPY»

9.1

Tema Ne9 «CsoiicTBa»

2,5

1,5

9.2

JlaGopaTtopHas pabora Ne 4 «Co3nanue
cBolicTB. Hanrcanue cBOMCTB pas-
HBIMHU cItoco0ami (10 yMOJTYaHHUsl, pa3-
BEPHYTHIX, BEIYUCIIIEMBIX, C KOPOTKOM
3anuchlo). [Ipumenenue k cBolicTBam
mMoudukatop gocryna. Coznanue mne-
pe3arpykaeMbIX METOJIOB KJlaccay

3,5

1,5

10.1

Tema Nel0 «Ileperpyska MeTo10B»

2,5

1,5

111

Tema Nel 1 «CraTuueckue 4WieHE U MO-
JuduKaTop staticy

2,5

1,5

11.2

JlaGopaTtopHnas padota Ne 5 «JlobGaBie-
HHE B IPOrPaMMy Pa3IMYHbIX CTaTHYC-
CKUX 4JIeHOB. M3yueHne noBecHne
JICHOB ¢ MOAH(UKaTOpoM Staticy

3,5

1,5

121

Tema Nel2 «KoHCTaHTBI, OIS U
CTPYKTYPHI JIJIsl YTCHUS»

2,5

1,5

131

Tema Nel3 «Null B cChUTIOUHBIX U 3HA-
YUMBIX TUIIAX)

2,5

1,5

13.2

JlabopaTtopHas pabota Ne 6 «3yuenue
HOBEICHHS 00BEKTOB, JOMYCKAIOITHX
suayenue Null. 3ydenue B3anmoeii-
CTBHE MEXy 00bEKTaMH, IOMYCKAaI0-
mux 3Hagyerue nully

3,5

1,5

141

Tema Nel4 «IIceBOOHUMBI THIIOB U
CTaTUYECKUI UMITOPT

2,5

1,5

15.1

Tema Nel5 «HacnegoBanuey

3,9

1,5

16.1

Tema Nel6 «IIpeoOpa3oBaHue THIIOBY

2,5

1,5

16.2

JlaGopatopHas pabota Ne 7 «Coznanue
IPOrpaMMBbI C HACJIEIOBAaHUEM JJIEMEH-
ToB. M3yueHue peannzay B3auMo-
NecTBUSL MeKIY 0a30BBIMHU DIIEMEH-
TaMH U UX HacienHukamu. Vzydenue
npeoOpa3oBaHE THIIOB B HAaCJIe0Ba-
HUW»

3,5

1,5

171

Tema Nel7 «BupTyanbHble METOIBI U
CBOMCTBA, CKPBITUE METOJIOB U
CBOMCTB, Pasnuune nepeonpeneneHus
U CKPBITHSL METOJIOB)

2,5

1,5

18.1

Tema Nel8 «AGCTpakTHBIE KJIaCChl U
YJIEHBI KJIACCOBY

3,5

1,5

18.2

JlaGopatopHas pabota Ne 8 «Coznanue
IIPOTPAMMBI C UCTIOJIB30BaHUEM a0-
CTPAKTHBIX KJIACCOBY

3,5

1,5

19.1

Tema Nel9 «Knacc System.Object»

2,5

1,5

20.1

Tema No20 «O06001IeH s, OrpaHuye-
Hue 00001IeHni, HaclIieqoBaHue 0000-
IICHHBIX TUTIOBY

2,5

1,5




20.2

JlabopaTtopHnas padora Ne 9 «Co3nanue
POTPaMMBI C KJIacCaMH MpelycMaTpu-
Barole 00001eHns. Y CTaHOBJIEHHE
orpaHu4eHuil Ha 00001meHus. Uzyue-
HUE HACJICOBAHUS TAaKUX KJIACCOB, KO-
BaPHAHTHOCTH M KOTPABapUAHTHOCTH))

3,5

1,5

21.1

Tema Ne21 «O6paboTKa UCKITIOUCHUI

2,5

1,5

21.2

Jlaboparopuas pabota Ne 10 «O6pa-
0O0TKa UCKITIOUCHHUH B mporpamme. N3y-
YCHHE MCIIOJIb30BAHUS JTUPEKTHB
throw. Hanrcanue cOOCTBEHHBIX Kilac-
COB UCKJIFOUCHUIN»

3,5

1,5

22.1

Tema No22 «Jleneratsi»

3,9

1,5

22.2

JlabopaTtopuas padota Ne 11 «cnosnb-
30BaHMe AeneratoB. Hamucanue mpo-
IrpaMMBI ¢ pasHBIMU ITapaMeTpaMu U
croco0amul MPUMEHEHHSI JICJIETaTOBY

3,9

1,5

23.1

Tema Ne23 «JIamOabi»

2,5

1,5

23.2

JlaboparopHuas pabota Ne 12 «3yue-
HUE MPUMEHEHHS JSIMO1a-BhIpasKeHUH,
C pa3HBIMU IIapaMeTpaMu, BO3BpaIae-
MBIMHU 3HAUYEHUSIMH U TIPUMECHEHUSIMH.
WN3ydenune 3aMpIKaHUID»

3,9

1,5

24.1

Tema Ne24 «CoOsITUA»

2,5

1,5

24.2

JlabopaTtopHnas padota Ne 13 «IIpume-
HeHUe coObITUH. V3yueHune pa3HbIX
CI0COOOB MCIOJI30BAHUS COOBITHIIN

3,9

1,5

25.1

Tema Ne25 «KoBapraHTHOCTb U KOH-
TPaBaPUAHTHOCThH

2,5

1,5

26.1

Tema No26 «3amMbIkaHUA»

2,5

1,5

27.1

Tema No27 «HTepdeiich»

2,5

1,5

27.2

JlaGopatopHas pabota Ne 14 «IIpume-
HeHue uurepdeiicor. Hanucanue mpo-
IpaMMBl C UCIIOJIb30BaHUEM HHTEpPEii-
coB. 13ydyeHue noBeeHus 4WICHOB, pe-
IM30BaHHBIX OT UHTEP(EHCcoB»

2,5

1,5

28.1

Tema Ne28 «Omnpenenenue oneparo-
pOB, Tiepe3arpysKa onepamuii u npeoo-
Pa3s0BaHUA TUIIOB)

2,5

1,5

28.2

JlaGopaTtopnast pabora Ne 15 «3yye-
HUE pabOoThI MPOTPaMM C HUCIIOJIb30Ba-
HUEM Tepe3arpy3Ku OnepaTopoB»

2,5

1,5

29.1

Tema Ne29 «MHaekcaTopbi»

2,5

1,5

30.1

Tema Ne30 «HacTHbIE KJ1acChI U Me-
TOJBI, aHOHUMHBIE TUIIEI

2,5

1,5

30.2

Jlaboparopnas padota Ne 16 «Hamuca-
HUE [IPOrpaMMbl C IPUMEHEHHEM aHO-
HUMHBIX KJIACCOB U THUIIOB)»

2,5

1,5

31.1

Tema Ne31 «Koprexn»

0,5

1,5

32.1

Tema Ne32 «Recordsy»

1,5

0,5




JlaGopaTtopHnas pabota Ne 17 «IIpume-

32.2 | HeHHe UHJIEKCATOPOB, KOPTEKEH U He 2,5 1 1,5
W3MEHSIEMBIX THIIOB)

Hroro 144 36 36 72

3.3.  Conepxanue TUCHUNIHHBI
Tema 1. OOII

Beenenue

Metononoruss pa3pabOTKH  OOBEKTHO-OPHEHTHPOBAHHOTO IPOTPAMMHOTO
obecneueHuUs

OCHOBHBIE ITOHATHS U TEPMUHOJIOTHS 00BEKTHO-OPUEHTUPOBAHHOTO aHAIN3a U
MPOEKTUPOBAHUS

Nuxancysanus

HacnegoBanme

[Tonumopduszm

Tema 2. Kimaccnl

Kiaccer

OOBEKTHI

Ilons m MmeTOABI KIacca

Co3manue o0bEKTa Kjlacca

KonctpykTop 1o ymoa4anuto
OOpanieHust K QyHKIIMOHATBHOCTH KJ1acca

Tema 3. KoHCTPYKTOPBI, HHHIIUAIHU3ATOPHI H 1€KOHCTPYKTOPDI

Coznanue KOHCTPYKTOPOB
KittoueBoe ciioBo this

Ilerouka BEI30BOB KOHCTPYKTOPOB
Nuunmanuzatopbl 00BEKTOB

JIMKOHCTPYKTOpPBI

Tema 4. CTpyKTYpBI

Omnpenenenne CTpyKTypbl
Co3nanue 00beKTa CTpYKTYphl
Nuanupmanys nosiei no yMoaI4aHuo

KoHCTpyKTOpBI CTPYKTYPBI
KonmpoBanne cTpyKkTyphl

Tema 5. Tunbl 3HAYEHUH U CCHLIIOYHBIE THNBI

Tunel 3HaYCHUN

CchUI0YHBIE THIIBI

XpaHeHHe TUIIOB B NaMsITH, CTEK U Kyda, O0IlIHe CBEIEHUS O OYHCTKE Mycopa
CocTaBHbI€ THIIBI

Konmposanne 3HaueHnit

CchU10YHBIE TUIIBI BHYTPU TUIIOB 3HAYEHUHN

OOBeKTHI Kak MapamMeTpbl METOJIOB

Tema 6. O6s1acTh BUIAMMOCTH NEPEMEHHBIX H KOHCTAHT
Tema 7. IlpocTpancTBa HMEH

Kitace Program

Meton Main

IIporpaMMBbl BEpXHETO YPOBHS

IIpocTpaHcTBa MMEH, MOAKIIIOYEHHUE IPOCTPAHCTBA UMEH
BiioxeHHBIE IPOCTPAHCTBA UMEH

IIpocTtpancTBa MMeH ypoBHS (haiina




e [1106anmpHOE MPOCTPAHCTBO UMEH
e [loxxirovyeHne MPOCTPAHCTBA UMEH IO YMOJTYAHUIO
Tema 8. Moaudukaropsl 1ocryna
e  Bujbl MoaudUKATOPOB JOCTYIIbI
e MozaudukaTophl [0CTyIa B paMKa IPOEKTa
e MoauduKaTOphl JOCTyIA B paMKax COOPKH
e  ®daiiy kak 06/1aCTb BUAUMOCTH
Tema 9. CBoiicTBa
e OrmnpeneneHue CBONCTB
e (CBoiicTBa IS YTCHUS U 3aIIUCH
e BriuncisieMble CBOMCTBA
MoaudukaTopsl T0CTyIa B CBOMCTBaX
ABTOMaTHYECKHE CBOICTBA
Box init
CokpailieHHas 3aIuCh CBOMCTB
e  Moaudukarop required
Tema 10. Ileperpy3ka meTo/10B
Tema 11. CraTn4yeckue 4ieHbl U MoaudukaTop static
e Moauduxkarop static
CraTHueckue Mo
CraTudeckuil cBoiicTBa
CraTH4ecKHue METOIbI
CraTudeckue KOHCTPYKTOPbI
CraTtnyeckue KiaccChl
Tema 12. KoHCTaHTBI, 0JIS1 M CTPYKTYPHI AJIs1 YTEHUS
e KoHcTaHTHI KJ1acca
o [lons nnst urenus u moaudukarop readonly
e (CpaBHEHHE KOHCTaHT
e  CTpyKTypHhI IJisl YTCHUS
Tema 13. Null B cCBLJIOYHBIX H 3HAYUMBbIX THIIAX
e Null 1 ccpuIOUHBIE THIIBI
Omeparop ! (null-forgiving operator)
Hckmouenue koaa u3 nullable-kontekcra
Null 1 3HAYUMBIE THITBI
[Ipeobpa3zoBanue 3HaunMbIx nullable-tumnon
Omneparuu ¢ nullable-Tunamu
[Tposepka Ha null
Null guard
Omnepatop ??
e Omneparop ycnoBHoro null
Tema 14. IIceB1OHMMBI THIIOB U CTATHYECKHI UMIIOPT
e JlceBIOHUMBI
e (Crarnyeckuii IMIOPT
Tema 15. HacienoBanue
e HacnenoBanue

L4 I[OCTYH K WIeHaM 0a30BOro Kjacca u3 Kl1aCCa-HacCJICAHUKA

e KimroueBoe cioBo base
e KOHCTPYKTOpBI B IPOM3BOIHBIX KJIACCAX
e [lopsmoK BbI30Ba KOHCTPYKTOPOB

Tema 16. IIpeoOpa3zoBanue TUIIOB



OO0mme cBefeHNs 0 MPeoOpPa30BAHUHN THIIOB

e Bocxopmsme npeodpazoBanus. Upcasting

e Hucxonsmme npeodpazopanus. Downcasting

e Croco0bl peodpazoBaHMi
Tema 17. BupTyanbHble MeTOAbI H CBOIICTBA, CKPbITHE METOJA0B U CBOIiCTB, Pa3-
JInYMe nepeonpeieieHusi U CKPbITUSI METO/10B

e OOuiee CBEACHUS O BUPTYaTU3AIIH

e KiroueBoe ci0Bo base

e [IpeoOpa3oBanme CBONCTB

e 3amnper nepeornpeaesieHus: METO/10B

e CKpbITHE CBOWCTB

e CKpbITHE METOJIOB

e CKpbITHE IEPEMEHHBIX U KOHCTAHT

e [lepeonpenenecuue

e Paznuuue CKpHITUS U NTEPEOTPeICTCHUS
Tema 18. AGCTpaKkTHBIE KJIACCHI M YWIEHBI KJIACCOB

e OOmme cBeneHUS 00 aOCTPAKTHBIX Ki1accax

e AOCTpaKTHbIE YJICHBI Kacca

e AOCTpaKTHbBIE METOMBI

e AOCTpaKkTHBIC CBOKCTBA

e Ortka3 OT peanu3aluu abCTPaKTHBIX YJICHOB
Tema 19. Kiace System.Object

e Merox ToString
Meton GetHashCode
[Tonyuenue Tuna oobvekra u metoq GetType
Meron Equals
Pa3znuuns B cpaBHEHUS M1 METOJAUKHU CPABHEHUS

e [lepeomnpeneneHue cTaHAAPTHBIX METOIOB CPABHEHUS
Tema 20. O000menus, orpannyenne 00001eHnii, HacaeT0BaHUe 0000IEHHbIX
THUTIOB

e O06006uEeHus
CraTtnueckue 1moJist 0000IIEHHBIX KJIACCOB
Hcnonp30BaHne yHUBEPCALHBIX TTAPAMETPOB
O0600111eH1E METOIOB
Orpannuenue 006001IeHUH
Orpanunuenre 0000IIEHHBIX METO/I0B
Orpannuenue 0000IIEHUH B THUTIAX
Tunel orpaHMYeHNN
CrangapTHbIe OTpaHUYCHUS

e HacnenoBanue 0000IIIEHHBIX THIIOB
Tema 21. O0padoTKa HCKIIOYEHUI

e (OOpaboTKa UCKITIOUYCHUIA
Koncrpykuus try..catch..finally
bnox catch u punbTpe! HCKITIOUEHUIT
Tuner uckmrouenuit. Kimacc Exception
I'eneparus uckiroueHus u oneparop throw
Co3naHue KJ1accoB UCKITIOUEHHH

e [louck 61oka catch mpu 06paboTKe UCKIIIOUSHUN
Tema 22. Jlesieratsol
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e Mecro onpeneneHus ienerara
e [lapamerpsl u pe3yabTaT JeneraTa
e [IpucBoeHue CChIIKUA HA METOJ
e CoOOTBETCTBHE METO/IOB JeJierary
e JloGaBneHue METO/IOB B AeJerar
OObenuHeHNE 1e1eraToB
Br130B nenerara
OO0001IeHHBIC JIeeraThl
Jlenmeratbl Kak mapaMmeTpbl METOIOB
BosBpamenue aeneraTtoB u3 MeToaa
IIpuMeHeHue nenerato
JlobGaBneHne U yAaJeHHe METO/IOB B Jieyerare
AHOHHMHBIE METOBI
e Jlenerarsl Action, Predicate m Func
Tema 22. JIamoOabl
e OO0ume cBeAeHUs O JISIMOAa-BhIPAKEHUSIX
[TapameTpsl 15sMO b1
Bo3sBpaienue pe3ynbrarta
JloGaBieHue u yganeHue JeicTBUi B 1IMO1a-BbIpaKEHUU
JIsamO1a-BeIpakKeHHE KaK pe3ynbTaT MeToa
Tema 24. CoObITHA
e (OOmue cBeieHUs O COOBITUAX
OrmpezienieHne U BbI30B COOBITHS
JlobGaBnienust 00paboTUMKa COOBITUS
VY nanenue o0paboTUYNKa COOBITHS
Yupasiienue 00paboTYnKaMu COOBITHIA
e [lepenaua naHHBIX COOBITHIO
Tema 25. KoBapuaHTHOCTb 1 KOHTPABAPUAHTHOCTH
e KoBapuaHTHOCTH
e KoHTpaBapHaHTHOCTb
e KoBapnaHTHOCTh M KOHTPABAPHAHTHOCTH B OOOOIICHHBIX JelieraTax
e CoBMeIIeHUE KOBAPUAHTHOCTH U KOHTPABAPUAHTHOCTH
Tems 26. 3ambikaHus

OO01mue cBeIeHNs 0 3aMBIKAaHUSIX
Peanuzanus ¢ momotbko 1m0, /1a-BeIpaKeHHIA
[Ipumenenne napameTpoB

Tems 27. UnTepdeiicol

Tema 28. OnpenesieHue onepaTopoB, nepe3arpy3ka onepamuii 1 npeodpazoBaHusi

THUIIOB
[ ]

Onpenenenue uaTepdeicon

[Tpumenenue unTepdeiicon

SIBHas peanu3aius HHTEpEHCcoB

Peanuzanus uaTepdeiicoB B 6a30BbIX U MPOU3BOJHBIX KIaccax
HacnenoBanue untepdeiicon

WuTepdeiicsl B 00001eHUSIX

KoBapnaHTHOCT ¥ KOHTpaBapuaHTHOCTh 0000IIEHHBIX HHTEphEHcoB

Onpenenenne onepaTropon
OnpeneneHre HHKPEMEHTA U JCKPEMEHTA
Omnpenenenue oneparnwuii true u false



e [leperpy3ka omneparuii mpeoOpa3oBaHUs TUIIOB
Tema 29. UnaexcaTopsbl
e OOmwme cBeacHUS
Mnanexcel
[IpuMeHeHne HECKOJIbKUX MapaMeTpoB
biioxu get u set
[Teperpy3ka uHeKCaTOpoOB
IIepemeHHas-ccbUIKa
e CchpUIKa Kak pe3ynbTar QyHKIUU
Tema 30. YacTHbIe KJIacchbl U METO/Ibl, AHOHUMHbIE THIIbI
e YacTuuyHBIE METOJBI
e YacTHbIe KIacChl
e  AHOHMMHBIC THUIIBI
Tema 31. Koprexu
e OOmIue cBeeHHS O KOpTexax
e Koprex Kak pe3ysibTaTr MeToaa
e Koprex Kak napameTp Meroaa
Tema 32. Records
e Heusmensiemblii THI U KIFOYEBOE CIOBO records
CpaBHEHME Ha paBEHCTBO
Omnepatop with
[To3unmonnsle records
[lo3uLMOHHBIE CTPYKTYPBI ISl YTEHUS
Hacnenosanue
3.4. TemaTnka ceMHHAPCKHUX/MPAKTHYECKUX U JTJA00OPATOPHBIX 3aHATHIA
3.4.1. CemuHapckue/mpakTHIECKUE 3aHATHS
CeMmuHapcKue u IPaKTUYECKUE 3aHATUS HE TPELYCMOTPEHBI.

3.4.2. JlaGopaTopHble 3aHATHS

JlaGopaTopuas padora Ne 1 «Co3ganue nporpaMMsl ¢ HCIOJIb30BAHNEM KJIACCOB»

B nannoit pabote paccMOTpeHO, Kak co3aTh MPOCTEHUIIYI0 00BEKTHO-OPUEHTUPOBAHHYIO
IPOrpaMMy C UCHOJIb30BaHUEM IPOCTHIX KJIACCOB, METO/IbI ONPEIEIeHHs B Kjlaccax MoJeil 1 me-
TOJIOB, CITOCOO CO3AaHUsI OOBEKTOB Ha OCHOBE OIPEICIIEHHBIX KJIaCCOB, B3aUMOIEHCTBHSI 00bEK-
TOB B IIPOTpamMMe.

JlabopaTopnasi padora Ne 2 «J/lo6aBiienne B nporpammy u3 ILim. 2.1 crpykryp. U3y-
YyeHHe Pa3HUIbI B NMOBeJACHUM THUIIOB 3HAYEHMH M CCHLIOYHBIX THNOB. M3yyeHue padornl
cOopmMKa Mycopa»

B nannoit pabore paccMOTpeHO, Kak 100aBJISITh B OOBEKTHO-OPHUEHTHPOBAHHYIO IIPO-
IrpaMMy CTPYKTYp, U3y4aeTcs 4YeM CTPYKTYpPBI OTJINYAKOTCS OT KJIACCOB, U3y4aeTcs Ha IMpUMepax
pa3inyre B MOBEICHUSAX 3TUX JIBYX TUIIOB OOBEKTOB.

JlabopaTopHasi pabora Ne 3 «Pabora ¢ IpoCTPaHCTBOM MMEH H MOJAM(PHKATOPAMH
npocryna. 3ydyenue padoThbl NporpaMMbl IPH Pa3HbIX COUYETAHUIX MOIAM(PUKATOP»

B nanHnoii pabote u3yuaercs paboTta ¢ MIpOCTPAHCTBOM UMEH PA3HBIX TUIIOB, BIUSHUE MO-
TU(UKATOPOB JOCTYyINa Ha CYIIHOCTH, MPOBOAMTCSA aHAJIN3 LIEJIOCTHOCTH JAHHBIX NMPHU Pa3HbIX
YCIIOBUSAX ONMCAHUS YJICHOB MpOrpamMmbl. BeipabaThiBaloTCs HABBIKM MPAaBUIIBHOTO HalMCaAHHS
NPUJIOKEHNUs ¢ TpuMeHeHreM npuHimmoB SOLID.

JlabopaTopHas padora Ne 4 «Co3znanue cBoiicTB. Hanucanue cBoiicTB pa3HbIMH CIIO-
cob0amu (1Mo yMOJITYAHUS, PA3BEPHYTHIX, BBIYMCJ/IsIEMbIX, C KOPOTKO# 3anuchio). [Ipumenenue
K cBoiicTBaM Moaudukarop gocryna. Coznanue nepe3arpyaemMbix MeTO0B KJIacca»

B nanno# paboTte M3ydaeTcs CO3/IaHUE CBOWCTB CTPYKTYpP M KJIACCOB, BHIPAOATHIBAIOTCS
HaBBIKU MX ONPEACIEHUs, U3y4atoTCsl IPUMEPBI BO3MOKHOI'O MX IPUMEHEHHUS U UCIIOJIb30BAHU.
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JlabopaTopnasi padora Ne 5 «J/loOaBiieHHe B IPOrpaMMy pa3jIM4YHBIX CTATHYECKHX
wieHoB. M3yueHue noBeaeHue YieHOB ¢ MOAU(PUKATOPOM static»

B nannoii paboTe nzyuyaeTcs onpeeseHue CTaTUYeCKUX METO/I0B, X MPABHILHOE IIPUME-
HEHUE, IPOBEPSIETCS HA MPAKTUKE PA3IMYUE B IOBEIEHNE CTATUYECKUX U HE CTATUYECKUX CYIIHO-
CTEH IIPOrpamMMBl.

JlaGoparopHasi padora Ne 6 «M3y4enune nopeaeHnsi 00beKTOB, J0NMYCKAIONIUX 3HAYE-
Hue null. U3yuyenne B3aumoaeiicTBue Mexkay 00beKTaMu, JONMYCKAKIIUX 3HaYeHue null»

B nannoii paboTe uzydaercs KCIOJIb30BaHHE OOBEKTOB MMEIOIIHUX BO3MOKHOCTH UMETh
tun null, crmocoOs! J00aBICHNS BO3MOXKHOCTE JOOAaBICHUS BO3MOXKHOCTH UMETh Tl null Kk «no
null» Tunam u ocobeHHOCTH MOBEIeHUS 00BEKTOB, UMEIOLIUE BO3MOXXHOCTh IPUMEHATH THIl null.
HapabatbiBaroTcs HaBBIKH paOOThI ¢ TAKUMH O0BEKTaMHU.

JlaGoparopuasi padora Ne 7 «Co3nanue nmporpaMMbl ¢ HacjeA0BaHUEM 3JIEMEHTOB.
HN3yuyenne peanusanuym B3aMMOJCHCTBHA MeKAy 0a30BbIMM 3JIeMEHTAMH M MX HACJICIHHU-
kamu. U3yuenue npeodOpa3oBaHue TUIIOB B HACJIEOBAHUMN»

B nannoii paboTe nzydaeTcss MEXaHU3M HACJIe0BaHUS 0OBEKTHO-OPUEHTHPOBAHHBIX IIPO-
rpaMM, CIOCOOBI €r0 MPUMEHEHHS] 1 OCOOEHHOCTH MCIOIb30BaHUS.

JlabopaTopHnas padora Ne 8 «Co3nanue nporpaMMbl ¢ MCIOJb30BAHUEM a0CTPaKT-
HBIX KJIACCOBY»

B nanHoii paboTe n3ydaeTcss MEXaHU3M MPUMEHEHUS! a0CTPAKTHBIX KJIACCOB, BBIPaOaTHI-
BalOTCS HABBIKH HCIIOIB30BAHMS TaKUX KOHCTPYKIUil. HapabaTbiBaeTcst ciocoObl HalMCaHuUs MPo-
rpaMM ¢ ucnoiab3oBanuem meroauku SOLID.

JlabopaTopHas padora Ne 9 «Co3nanue nporpamMMsl ¢ KJIaccaMu MpeaycMaTPpHBaKO-
mue 00001mIeHUsl. YCTaHOBJIeHHe OrpaHMYeHnii Ha 00o0menns. M3yuenune Hac/ie10BaHUA
TAKUX KJIACCOB, KOBAPHUAHTHOCTH U KOTPABAPHAHTHOCTH»

B nannoit pabote nzyqaercs paboTa ¢ JKEHEPUKaMHU, CITIOCOOBI MX MTPUMEHEHHUS, BO3MOXK-
HOCTH OTPaHUYMBATh UX 3HaueHUs. HapabaTbIBatoTCs HABBIKU MPUMEHEHUS 0000IICHHIA.

JlabopaTopHas padora Ne 10 «O0padoTka ucK/I0YeHni B nporpamme. U3ydenue uc-
NnoJib30BaHus TupekTHB throw. Hanucanue co0CTBEHHBIX KJIACCOB UCKIIOYEHUID)

B nannoit pabore paccMarpuBaeTcs mpaBuiIbHAs padoTa ¢ MCKIIOYEHUSIMHU, CIIOCOOBI 1
BO3MOXHOCTH 00paOOTKH OIIMOOK BBITOJIHEHHS, YCTPAHEHHS UX MTOCIEICTBUH.

JlabopaTopuas padora Ne 11 «MAcnosan3oBanue aeneratoB. Hanncanue nmporpaMmmsi
¢ Pa3HBIMH NapaMeTPaMH U CIIOCO0AMHU NPUMEHEHHS JeJIeraToOB

B nannoit pabore paccMarpuBaeTcs MpuMEHEHUE JIeTIEraToB B 00BEKTHO-OPHUEHTHUPOBAH-
HOM IPOTrpaMMHUPOBAaHUH, CIIOCOOBI UX UCIOJIb30BaHUS, 00JaCTH BO3MOXKHOTO IPUMEHEHUS.

JlabopaTopnas paGora Ne 12 «M3yyeHne npuMeHeHus JsIMOa-BbIPaKeHHH, ¢ pa3-
HBIMH NapaMeTpPaMH, BO3BPallaeMbIMU 3HAYEHUSAMHM U NpuMeHeHusiMu. U3yueHue 3ambl-
KaHui»

B nanHoit paboTe u3ydaercst cnocoObl onpesieneHus U 001acTh MPUMEHEHUS JIIMO,/1a-BbI-
pakeHUil, 0COOEHHOCTH UCTIOIb30BAHMSI, BO3MOXKHBIN CIEKTpP MPUMEHEHHUS.

JlabopaTopnas padora Ne 13 «IIpumenenune co0biTuii. I3yyenne pasHbIx crnoco0os
HCIO0JIb30BAHUSA COOBITHIDY

B nannolt pabote u3ydaercst crnocoObl 00pabOTKU COOBITUI U KPYT MX UCHOJIb30BAHUS B
00BEKTHO-OPHUEHTHPOBAHHOM MPOTPaMMHUPOBAHUU.

JlabopaTopnasi padora Ne 14 «Ilpumenenue nurepgeiicos. Hanucanue nporpammsl
¢ HCNoJIb30BaHNeM nHTep(deiicoB. U3yueHue noBegeHus YJeHOB, peaJu30BaHHbIX OT HHTEp-
(peiico»

B nanHoit paboTe paccMaTpuBaeTcs NIpUMEHEHUE HHTep(eiicoB, peann3aius CyuHocTen
Ha OCHOBE HHTep(QeiicoB, crtocoObl HAacleA0BaHHs caMUX UHTEP(EHCOB 1 00BEKTOB, CO3/JaHHBIX C
WX peanu3anuei.

JlabopaTopnasi padora Ne 15 «M3y4yenune padoTbl MPOrpaMm ¢ HCIOJIb30BAHHEM IIe-
pe3arpy3Ku onepaTopoB»

B nannoii paboTte paccMaTpuBaroTcs CriocoObl epe3arpy3Ke onepaTopos.
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JlabopaTopnasi paGora Ne 16 «Hanucanue nporpaMmbl ¢ NPUMeHEHHEM AaHOHUMHBIX
KJIACCOB U THIIOB»

B nannoit pabote u3y4arorcs co3ganue, IpUMEHEHNE U UCII0Ib30BAHNSI aHOHUMHBIX KJac-
COB U TUIIOB, KPYT UX IPUMEHEHMUSL.

JlabopaTopnasi pa6ora Ne 17 «IlpuMeHeHHe MHAEKCATOPOB, KOPTeXKeil U He U3MEeHsI-
€MbIX THIIOB»

B nannoli paboTe paccMaTpuBaIOTCS MHIACKCATOPBI, KOPTEKU U HE M3MEHSEMBIC THUIIBL.
Crioco0b! UX onpeseseHus, oBeIeHYeCKHEe 0COOEHHOCTH, CIIOCO0BI UCIT0Ib30BaHMs B 00BEKTHO-
OPHUEHTHUPOBAHHOM IIPOTrPAMMHUPOBAHNH.

3.5. TemaTnka KypcoBbIX NPOEKTOB (KYPCOBbIX patoT)

KypcoBoilt mpoekT mnpeaycMaTpuBaeT HaNUCaHUE OOBEKTHO-OPUEHTHPOBAHHOM TIPO-
I'paMMBI, 110 BBI6pElHHOfI TEMATUKC, C UCIIOJIB30BAHUCM MCTOJUK HM3Yy4YaCMbIX B KYPCC, a TaK¥KC
CO3JaHHC MOSICHUTEIbHON 3aIIiMCKH, C 00BSICHEHUEM BBI60pa TEXHOJIOTHUI U 000CHOBAHMS CIIOCO-
0OB peanu3aiui.

4. YuyeOHO-MeTOAMYECKOE U NH(POPMAIIMOHHOE 00ecTiedeHue

4.1. Hopmatusnble 1oKyMeHTbI 1 'OCTb1
®denepanbHbIi 3akoH 0T 29 nexadps 2012 roga Ne 273-03 «O06 ob6pazoBa-

Huu B Poccuiickoii @enepannny (C U3BMEHEHUSIMHU U JIOTIOJTHEHUSIMH );

®enepalibHbIN rocyapCcTBEHHBI 00pa30BaTeNIbHbIN CTaHAApT BBICILETO 00-
paszoBanus (YpOBEHb MarucTpaTyphl) 1o HanpasieHuto noarotroBku 09.03.02 Nu-
(opMaIMOHHbBIE CUCTEMBI U TEXHOJIOTMH, YTBEPKACHHBIN puka3oM MuHucrep-
CTBa HayKH U BbIcuIero oopazoBanus Pocculickoit @eaepaunn ot 19 ceHTA0pA
2017 r. N 926 (B pegakuuu npukasa ot 26 Hosi0pst 2020 1. Ne1456);

[Tpuka3z MunuctepctBa oopa3zoBanus u Hayku P® ot 05 anpens 2017 r. No
301 «O6 yrBepxaenuu [lopsiaka opranu3aluu U OCyIIECTBICHUS] 00pa30BaTelb-
HOM JIESTEIbHOCTH 110 00pa30BaTeIbHBIM IPOrpaMMaM BbICILIEIO 00pa30BaHUs —
nmporpaMmam OakajgaBpuaTa, mporpaMMaM CIeHaIuTeTa, IporpaMMaM MarucTpa-

TyphI;

4.2. OcHoBHas JuTeparypa

1. JoxymenTanus o C#

2. C# Sharp 10 u .NET 6. CoBpemeHHas kpocc-uiaTgopMeHHas paspadorka : 16+ /
Mapk Ilpaiic ; [mepeBen ¢ anrimiickoro C. UepHukoB]. - 6-¢ usn. - Cankr-IlerepOypr [u ap.] :
[Tutep, 2021. - 844, [1] c. : w1, mopTp., Tabn.; 23 cM. - (Cepus "Inst npodeccuonanos").; ISBN
978-5-4461-2249-3 : 500 5k3.

3. S3pik nporpammupoBanus C# 9 u mnardpopma .NET 5: ocHOBHBIE TIpUH-
UMbl ¥ IPAKTUKHU IporpammupoBanus / Duapro Tpoencen, @ununn [xenukc; nepeBosa ¢ aH-
rimiickoro u peaakuus FO. H. Apremenko. - 10-e u3za. - Mocksa : [luanektuka ; Cankt-Ilerep-
oypr : nanexrtuka, 2022. - 1391 c. : un., Tabmn.; 24 cm. - (IIpodeccrnonanam ot mpodeccruoHasnon).;
ISBN 978-5-907458-67-3 : 500 7k3.

4, C# 9.0. CripaBovHHUK : ITOJTHOE OnMcaHue si3bika / Asbaxapu JIxo3ed; mepeBona ¢
anriuiickoro u penakuus 0. H. Apremenko. - Mocksa : [luanextuka ; Cankr-IlerepOypr : ua-
nektuka, 2021. - 1056 c. : un., Tadin.; 25 cm.; ISBN 978-5-907365-81-0 : 500 sxk3.
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https://learn.microsoft.com/ru-ru/dotnet/csharp/

4.3. JlonoJHUTeJbHAs JUTEepaTypa

1. [TporpammupoBanue Ha C#. OcHoBHbIe cBeaeHus [Teker] : [12+]/ Bacunnes A. H.
- Mocksa : Dkcemo, 2018. - 582, [1] c. : Tabm.; 24 cMm. - (Poccuiickuii KOMITBIOTEPHBINA OecTcelep).;
ISBN 978-5-04-092519-3 : 2000 3k3.

2. C#. IIporpammupoBanue [Tekct] : yue6HOe mocobue : [B 3 u.] / H. A. Trokaues, B.
I'. Xneboctpoes ; M-Bo obOpa3oBanus u Hayku Poccuiickoit denepanun, OeaepanbHoe roc. 01 -
KETHOE 00pa3oBaTeIbHOE YUpexkaeHUEe BhICI. Tpod. oOpa3oBanus "BopoHexckuii roc. yH-T'". -
Boponex : M3a.-momurpadudeckuii nentp Boponexckoro roc. yu-ta, 2013. - 21 cMm. - (YueOHUK
BopoHekckoro rocy1apcTBEHHOIO YHUBEPCUTETA).

4.4, JjaexTpoHHBIE 00pa3oBaTelbHbIE PeCypPChl

ypsirus B.H. 0P «O0BbeKTHO-OpUEHTUPOBAHHOE TPOTPAMMHUPOBAHUEY
[DnexTpoHHBIN pecypc| Pexum noctyna -
https://online.mospolytech.ru/course/view.php?id=1165

4.5. JluneH3HOHHOE U CBOOOHO PACIIPOCTPaHsieMoOe IPOrpaMMHoOe obecre-
YyeHue

1. Visual Studio
2. Visual Studio Code
3. Mopaynwshas mnatdopma .NET

4.6. CoBpeMeHHBbIE npogeccuoHaIbLHbIE 0a3bl TaHHBIX U UH-
(opmanuoHHbIe CIPABOYHBIE CHCTEMBI.

1. https://urait.ru/
https://www.iprbookshop.ru/
3. https://e.lanbook.com/

N

5. MaTepuajibHO-TeXHHYECKOE o0ecrneyeHune

KommbroTepHbie KJIacChl CO CIEAYIONIEH OCHAIEHHOCTBIO: CTOJIBI, CTY/bs, ayJAUTOpHAs
JIOCKa, HMCIOJIb30BAHUE MEPEHOCHOTO MYJIbTHMEIMUHOTO KOMIUIEKca (TMEPEHOCHON IMPOEKTOP,
HIepCOHAIBHBIN HOYTOYK). [TepcoHambHBIE KOMITBIOTEPHI, MOHUTOPHI, MBIIIKH, KJIaBUATyphl. Pado-
Yyee MECTO MPeroIaBartelis: CTOJ, CTYIL.

[Mporpammuoe obecneuenue: Microsoft Windows wimu Linux wa ocHoBe deb-makeros
(Debian, Ubuntu, Astra u T.1.), cepBep ¢ cucremoii koHTpods Bepcuii GIT (GitLab)

6. MeToanuyecKkue peKoOMeHauu
6.1. MeToauyecKkue peKOMEHIAIUH /sl PenoAaBaTe/s N0 OPraHu3auun
00y4eHus

Mertoauka npenoaaBanvd JUCHUIIIIMHBI «O6’bCKTHO-OpI/IeHTI/IPOBaHHOC nmporpamMmmmupoBa-
HHUC) NPEAYyCMATPHUBACT HCIIOJbB30BAHNEC OHHaﬁH-Kypca B CHCTEMC OHMCTAHIIMOHHOI'O O6y‘-IeHI/I$I
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YHuBepcHuTeTa, IPYNIOBhIX U UHAUBUIYAIBLHBIX KOHCYIbTAIIUN 00YYarOIINXCsl, ayTMTOPHBIX 3a-
HATHUHA B COYCTAHUU C BHEAYIUTOPHOU pabOTOH C 1esibio (hOPMHUPOBAHUSI M Pa3BUTHS TIpodeccuo-
HATBHBIX HABBIKOB 00YUYAIOIIUXCS.

JIaGoparopHbie paboThl 10 aucHUILIHHE «O0BEKTHO-OPHEHTUPOBAHHOE ITPOTPAMMHPOBA-
HUE» OCYIIECTBIAIOTCS B (POpPME CAMOCTOSATENILHON MPOPabOTKH TEOPETHIECKOT0 MaTepuasa o0y-
YAFOIIUMHUCS; BBITIOJIHEHUS TPAKTHYECKOTO 33/I1aHMsT; 3aIIUTHI IIPENOIaBaTEeNI0 J1a00paToOpHOH pa-
00THI (3HAHUE TEOPETUIECKOr0 MaTepraia U BBITOJIHEHUE MPAKTUYCCKOTO 3aJaHus 10 TeMe Jia-
OGopaTopHOI pabOTHI).

6.2. MeToanuyeckue yKazaHus /151 00yYAKUIUXCS 110 OCBOECHHIO TUCIU-
IJINHBI

W3ydyeHne qUCHUIUIMHBI OCYIIECTBIISETCS B COOTBETCTBUU C YU€OHBIM IIJIAHOM.

Ha 3aHaTHX OCYIIECTBIISETCS 3aKPEIJICHUE TOJIYyYEHHBIX, B TOM YUCIIE U B IPOIIECCE Ca-
MOCTOSITENIbHON paboThl, 3HaHUI. Oco00e BHUMaHKUE O0paIaeTCsl HA YMEHUE MPUMEHSTh MOTy-
YEeHHBIC 3HAHMS HA MPAKTUKE, B TOM YHCIE MPH PEIICHUH PEeajbHBIX 33]ad, OTINYAIONIIUXCS OT
npopaboTaHHBIX.

B nponecce camocTosTeNnsHOM pabOThI CTYAEHTHI 3aKPEIUIAIOT U YIIIyOJsSI0T 3HAHUS, T10-
JY4ECHHBIE BO BPEMs ayAUTOPHBIX 3aHSATHI, CAMOCTOSTEIFHO 3HAKOMSATCS C TEOPETHUECKUM MaTe-
pHaJIoM, BBITIOJHAIOT Ta00PATOPHBIE paOOThI, TOTOBATCS K TEKYIIEMY KOHTPOIIIO U MTPOMEKYTOU-
HOM aTTeCTalUu.

Brimonnenue u cnava 1abopaTOpHBIX pabOT MPOBOJUTCS C MPUMEHEHHEM CHUCTEMbI KOH-
Tposs Bepcuit GIT.

Texyiuit KOHTPOJb OCYIIECTBIISICTCS HAa ayAUTOPHBIX 3aHATUAX B BUJE 3aIIUTHI Jabopa-
TOPHBIX paboT. KpurepusMu OleHKH pe3yabTaToOB SBIISIOTCS:

— YPOBEHBb OCBOEHUS TEOPETUUECKOTO MaTepraia;

- YPOBEHbB BIIQJICHUS MPAKTHUYECKUMH HaBBIKaMU (B BHJIE BOIIPOCOB I10 TPOIIECCY BBI-
MOJIHEHH S JTA0OPATOPHBIX PadoT);

— YMEHHsI 00y4aroUIerocsi UCHOIb30BaTh TEOPETHUECKUE 3HAHMS TMPU BHITOJTHEHUH
NPaKTUYECKUX 3a/1a4 (B BUJIE JOMOJIHUTENbHBIX 3a/1aHUi);

— c(hOpMUPOBAHHOCTHh KOMIIETEHITUH;

- oopmIIeHHE MaTepraia B COOTBETCTBUU C TPEOOBAHUSIMH.

[TpomesxyTOUHBII KOHTPOJIb OCYIIIECTBIIIETCS Ha 3a4eTe B (hOpMe TECTUPOBAHUS B CHCTEME
JUCTAHIIMOHHOTO O0y4YeHHsI Y HUBEPCUTETA, BKJIIOYAIOIIET0 BOMPOCH Ha 3HAHUE MPaKTHUYECKON
yactu si3bika CH#.

7. ®OH/ OLIEHOYHBIX CPE/ICTB

7.1. MeToabl KOHTPOJISI U OLlEHHBAHHSI Pe3yJIbTATOB 00yUEeHUSs

B npouiecce o0yueHust HCHOIB3YIOTCS CIIEAYIOIINE OLIEHOYHbIE (POPMbI CAaMOCTOSTENbHON
paboThI CTYACHTOB, OIIEHOYHBIE CPEJICTBA TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH M TPOMEKYTOUHBIX
aTTecTaluii: JJabopaTropHbie padoThl, IK3aMeH.

7.2. kana u KPpUTEPHUU OLEHMBAHUS Pe3yIbTATOB 00yYeHH S

K mpomexyTouHOH aTTecTaruy JOMyCKalTCs TOIBKO CTYACHTHI, BHITIOJTHHUBIITHE BCE BUIBI
yueOHOIl paboThl, MpeayCMOTpEeHHBIE paboyeil mporpaMmoi o aucuuruinie «O0BeKTHO-OpHUEH-
TUPOBAHHOE MPOTPAMMHPOBAHHUEY.

7.2.1. Kpurepuu OLEHKH OTBETA Ha 3auéTe

(popmupoanue kommetenuii — OITK-2, OITK-4)

«3auTeHo»:
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BrimonHens! Bce BUIBI yueOHOM paboThl, MpeycMOTpeHHbIe yueOHbIM TutanoM. O0yuaro-
IIUICS JEMOHCTPHPYET MPOYHBIC TEOPETHUECKUE 3HAHMUS, TPAKTUUECKHE HABBIKH, BIIA/ICCT TEp-
MHUHaMH, JIeJaeT apryMEHTUPOBAaHHBIC BHIBOJBI U 00OOIICHUS, IPUBOJUT IPUMEPHI, OTIEPHUPYET
NpUOOPETEHHBIMH 3HAHUSMH, YMEHHUSIMH, HABBIKAMHU, IPUMEHSET X B CUTYaLUsX ITOBBIIICHHOM
ciokHocTd. [Ipu 3TOM MOTYT OBITH TOMYIIEHBI HE3HAYUTEIbHbIE OIIMOKH, HETOYHOCTH, 3aTPY/-
HEHUS [IPY aHATMTUYECKUX OIepalusiX, NepeHoce 3HaHUM U yMEHHI Ha HOBbIE, HECTaHJapTHEIC
CUTYaIlUH, KOTOPbIe 00yYarOIMUIAC MOKET UCIIPABUTD MIPU KOPPEKIMU IPENOJaBaTEICM.

«He 3auTeno»:

He BeImosineH oyl wim 60s1ee BUJ0B y4eOHON paboThl, MPeTyCMOTPEHHBIX YUEOHBIM I1a-
HOM. OOyuaromuiics AEMOHCTPUPYET HE3HAHHE TEOPETUYECKUX OCHOB IPEAMETa, OTCYTCTBHUE
NPAaKTUYECKUX HABBIKOB, HE YMEET JIeJIaTh apTyMEHTUPOBAHHBIE BHIBOIBI M IPUBOAUTH IIPUMEPHI,
HE BJIaJICeT TEPMUHAMH, IPOSIBIISICT OTCYTCTBUE JIOTHYHOCTH U TTOCIIEIOBATEILHOCTH H3JI0KEHNS,
JIeNIaeT OMUOKH, KOTOPBIE HE MOXKET UCTIPABUTh JaKe MPU KOPPEKIUHU IPErojaBaTeseM, OTKa3bl-
BAETCS OTBEYATh Ha JOTOJIHUTEIbHBIE BOIPOCHL, JOMYCKACT 3HAYMTEIbHBIC OIINOKH, UCTIBITHIBACT
3HAYUTEJIbHBIC 3aTPYAHEHUS [TPH ONIEPUPOBAHUH 3HAHUSMH U YMEHUSMU [P UX TIEPEHOCE HA HO-
BBIC CUTYAIIHU.

7.2.2. Kpurepuu olleHKH pabOThl 00yJaromerocs Ha J1a00paTOPHBIX 3aHATUAX:

(dpopmupoBanue kommereniuii — OITK-2, OITK-4)

«5» (OTIUYHO): BBHIIIOJHEHBI BCE MPAKTHYECKHE 3aaHUs, IPEyCMOTPEHHBIE JIabopaTop-
HBIMU paboTaMu, OOYJarOIIUICs YeTKO U 0e3 ommrOOK OTBETHJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI,
IPOSIBUII TBOPUECKUH MTOIXO/ IPH BBIMIOJIHEHUH 33]JaHHI, CMOT BBIIIOJIHUTH JIOTIOJTHUTEIIBHBIE 3a-
JAHUS.

«4» (XOpoIII0): BBITOIHEHBI BCE MPAKTUYCCKHUE 3aaHus, MPEAYCMOTPEHHbIE J1TabopaTop-
HBIMHU paboTaMu, 00y4JarOMIHUKCS ¢ KOPPEKTUPYIOMIMMH 3aMEYaHUSMU TIPETIOAaBaTEIsI OTBETHII Ha
BCE KOHTPOJIbHBIE BOMPOCHI, MPOSIBUI TBOPYECKUHN MOJIXO TPU BBHIIOJHCHUH 33JJaHHIA, CMOT Ya-
CTHUYHO BBIITOJIHUTH JOTIOJIHATEIBHBIC 3a1aHHUS.

«3» (YIAOBJICTBOPUTEIILHO): BBIIMOJIHEHBI BCE MPAKTUYECKUE 3a/IaHUs, IPEITyCMOTPCHHBIC
71a00paTOPHBIMH PadOTaMH, C 3aMEUYaHUSMH MTPETIOIaBATENs; 00YJAOIIHIICS OTBETHII HAa BCE KOH-
TPOJIBHBIE BOMPOCHI C 3aMEYAHUSIMHU, JOTIOJHUTEIbHBIC 3aJaHHsI BHITTOIHEHBI C 3aMEYaHHUSIMH.

«2» (HEY/IOBJIETBOPUTENILHO): 00YUYArOIINIACS HE BBITIOTHHII MIIM BBITOJHIII HEMPABUIIBHO
MPAKTUYECKHE 3aJaHUs, TPEAYCMOTPEHHbIE Ta0OPaTOPHBIMU paboTamu, 00yUaIOITHIICS OTBETUI
Ha KOHTPOJIbHBIE BOIIPOCHI C OIIMOKAMH WJIM HE OTBETHUJI Ha KOHTPOJBHBIE BOTPOCHI, JOMOIHH-
TebHBIE 33JJaHHsI BHITTOJIHEHBI HEBEPHO WJIM HE BBHIMIOJTHEHBI.

7.3. OueHo4YHBIE CpeCTBA

7.3.1. Texyuuii KOHTPOJIb

Texyiuit KOHTPOJIb OCYLIECTBIISIETCS HAa ayJUTOPHBIX 3aHATUAX B BUJE 3aIIMTHI Jabopa-
TOpHBIX paboT. JlaGopaTtopHas paboTa — CpPEeICTBO KOHTPOJS YCBOGHHs y4yeOHOro marepuana
TEMBI, pa3ziesia WIM pa3/JesioB AUCUUILINHBI, OPraHU30BAHHOE KaK yueOHOE 3aHSTHE B BHJE Je-
MOHCTpALMH ITOJYYEHHbBIX HaBBIKOB IIPU PELIEHUH ITOCTaBJICHHBIX IPAKTUYECKUX 3a7ad.

[Ipumepsl BOIIPOCOB K 3alluTe J1abOpaTOPHBIX pabOT (OLlEHUBAEMble KOMIETEHLIUU —
OIIK-2, OITK-4).

JlaboparopHas pabota Ne 1 «Co3pmaiite Ki1acchl U OOBSIBUTE UX. 3aIyCTUTE POrpaMMy U BBIBE-
JIUTE YTO-HUOY/Ib U3 KJIacca B KOHCOJIb. )
Bompocsr k 3amure 1a00paTopHOM pabOTHI:
1. Kak onpenenuTs KJIacChl B SI3bIKE MporpaMMupoBanusi? Ha KakuX OCHOBHBIX 2JIEMEHTaX
KJIACC COCTOMT?
2. Uro Takoe MeTobl kiacca? Kak oHU OOBSBIISIFOTCS M HCITOJIB3YIOTCS?
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3. Kak MoxxHO co3aaTh 00beKTHI Ki1accoB? Kakue onepaTopsl MM KOHCTPYKIIMH OOBIYHO

HCTIONIb3YIOTCA JIJIs1 3TOT0?

4. UYrto Takoe KOHCOJIBbHBIHN BBIBOA? KakuM 00pa3oM MOKHO BBIBECTH YTO-HUOYb B KOH-

COJIb B BEIOPAaHHOM $I3bIKE TPOrPaMMHUPOBAHUS?

5. Kak cBsa3bIBatoTCst 00bEKTHI ¢ MX MeToaMu? Kak mponucxoauT BEI30B METO/1A sl KOH-

KpeTHoro oobekra?

6. Kakxum 00pa3om MOXKHO 3allyCTUTh TPOTPaMMY U YBUIAETH BBIBOJ B KOHCOJL? Kakue nH-

CTPYMCHTBI UJIKM KOMaH/JIbl HY>KHO HCIIOJI30BaTh?

JlabGopaTtopnast pabota Ne 1 «Co3nanue nporpaMMbl C UCIIOJIb30BAaHUEM KIIACCOBY»

[Ipumepsbl BOIPOCOB:
JaH crnenyromuii Kiuacce:
class Person
{
public string name = "Ben";
public int age = 18;
public string email = "ben@gmail.com";

public Person(string name)

{

this.name = name;
}
public Person(string name, int age) : this(name)
{
this.age = age;
}
public Person(string name, int age, string email) : this("Bob", age)
{
this.email = email;
}
}

Kaxkoe 3Hauenus OynyT UMeTh 1oJisi name, age U email rmociie BBIMOIHEHUSI CETYIOIIEro

Koza u noueMy? B kakom mopske OynyT BbI3bIBaThCS KOHCTPYKTOPHI Kinacca Person?
JlaboparopHas padota Ne 2 «/lobaBnenue B nporpammy u3 1.1. 2.1 crpykryp. U3ydenue pas-
HUIIBI B TIOBEIEHUM TUIIOB 3HAYEHUH U CCHUIOYHBIX THIOB. M3yueHue paboTsl cOOpIIrKa My-

copa»
IIprmepsl BOIPOCOB:
Moyemy He KOMMUAMPYETCA CNeayloLLas NPorpamma:
struct Person
{
public string name;
}
class Program
{
static void Main(string[] args)
{
Person person;
Console.WriteLine(person.name);
person.name = "Bob";

JlaGopaTtopHnas pabota Ne 3 «PaboTta ¢ mpocTpaHCTBOM UMEH U MOoaudUKaTopaMu goctymna. U3y-

yeHue paboThl MPOTrPaMMBbI IPU PA3HBIX COYETAHUSIX MOJUPHUKATOP)»
IIpumepsI BOITPOCOB:
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Y70 BbIBEAET HA KOHCO/b CEAYOWAA NPOrpaMmma 1 noyemy?
class Person

int age = 26;

string name ="Tom";

public Person(int age, string name)
{
this.age = age;
this.name = name;
}
}
class Program
{
static void Main(string[] args)
{
Person person = new Person(19, "Bob");
Console.WriteLine(person.name);

Console.ReadKey();
}
}

JlaGopaTtopnas padota Ne 4 «Co3manue cBoiicTB. Hanmmcanue cBOHCTB pa3HBIMU criocobamu (110
YMOJTYaHUs, Pa3BEPHYTHIX, BEIYHCIIIEMBIX, C KOPOTKOM 3anuchio). [Ipumenenue k cBoiicTBam
monupukatop nocryna. Co3aaHue nepe3arpykaemMblx METOI0B KIlaccay
[Ipumeps! BOIIPOCOB:
YT0 6yaeT BbiBEAEHO Ha KOHCO/b B pe3y/ibTaTe BbIMOAHEHUA CaeayioLLein NporpaMmmbl U
noyemy?
class Person
{
internal string Name { internal get; set; } = "Bob";
}
class Program
{
static void Main(string[] args)
{
Person tom = new Person { Name = "Tom" };
Console.WriteLine(tom.Name);

Console.ReadKey();

}
}

JlaboparopHas pabota Ne 5 «/lobaBneHue B mporpaMmy pa3IMYHBIX CTATUYECKUX YIeHOB. M3y-
YeHHE TTOBEJCHUE WICHOB C MOIU(PUKATOPOM Staticy
[Ipumepsl BOIIPOCOB:
[aHa cnegytowaa nporpamma:
class Person
{
public static int retirementAge = 60;
int _age;
static Person()
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{

Console.WriteLine($"HauanbHbli1 neHCMOHHBIN Bo3pacT: {retirementAge}");

}
public Person(int age)
{
_age = age;
}
public void Display()
{

if (_age >=retirementAge) Console.WriteLine("Bbl y»ke Ha neHcun");
else Console.WriteLine($"lo neHcun octanocs {retirementAge - _age} net");
!
!
class Program
{
static void Main(string[] args)
{
Person tom;
tom = new Person(34);
Person.retirementAge = 65;
tom.Display();

Console.ReadKey();

}
}

Mpu BbINOJIHEHMW KAaKOM CTPOKM Koda B meToae Main byaeT Bbi3BaH KOHCTPYKTOP
Knacca Person?

JlaboparopHas pabota Ne 6 «M3yueHue noBeaeHus: 00bEKTOB, JOMYCKAIOIUX 3HaueHue null.
W3ydeHue B3auMoeiicTBie MeX Ay 00beKTaMu, JOMyCKaroMX 3HaueHue nully
ITpumepbI BOIIPOCOB:
Mosxert i iepeMenHast tuna int npuauMath 3HadeHue NUll? Ecnu Her, To kak u3-
MEHMTH €€ MoBeeHue?

JlaboparopHas pabota Ne 7 «Co3ganue mporpaMMBbl ¢ HacJIeIOBaHHEM dJIeMEeHTOB. 3yuenue pe-
aJM3aliy B3aUMOJICHCTBUS MEXKIy 0a30BBIMU dJIEMEHTAMHU U WX HaclieqHuKamu. M3ydenue npe-
o0Opa3oBaHHe TUIIOB B HACIIEAOBAHUN)
[Ipumeps! BOIIPOCOB!
Y70 BbIBEAET Ha KOHCONb CAEAYIOLLAA NMPorpamma U noyemy?
class Auto // nerkosoi asTomobunb
{
public int Seats { get; set; } // Konuuectso cnaeHuit
public Auto(int seats)

{
Seats = seats;
}
}
class Truck : Auto  // rpy3oBoit asBTomo6u/Ib
{

public decimal Capacity { get; set; } // rpy3onoabemHocTb
public Truck(int seats, decimal capacity)

{

Seats = seats;
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Capacity = capacity;
1
1
class Program
{
static void Main(string[] args)
{
Truck truck = new Truck(2, 1.1m);
Console.WriteLine(S"Ipy30BuK ¢ rpysonogbemHocTbto {truck.Capacity} ToHH");
Console.ReadKey();
}
}

JlaboparopHuas pabota Ne 8 «Co3ganue mporpaMMsbl ¢ UCIIOJIB30BaHNEM aOCTPAKTHBIX KIACCOB)»
[Tpumepsbl BONPOCOB:
EcTb /i1 B cneaytowem Koge ownbka? Ecnm ectb, To Kakas?
abstract class Base
{
public abstract void Display();
}
abstract class Derived : Base
{
public override void Display()
{
Console.WriteLine("This is Derived");
}
}

JlaGopaTtopHnast pabota Ne 9 «Co3nanue nmporpaMMel ¢ KjlaccaMu IIpeaycMaTpuBaroimne oooo1ie-
HUs. YCTaHOBJICHHE OTpaHHUEHUI Ha 00001IeHus. M3yuenue Hacne0BaHus TaKUX KJIaccoB, KO-
BAPUAHTHOCTHU M KOTPABAPUAHTHOCTH
[Ipumeps! BOIIpOCOB:
YT0 Takoe ynakoBka (boxing) n pacnakoska (unboxing)?
JlabopaTtopHast pabota Ne 10 «O6paboTka uckioueHu B mporpamme. M3yuenue ncronp3oBa-
Hus aupekTuB throw. Hamrcanue coOCTBEHHBIX KIACCOB UCKITIOYCHHIN)
[Ipumeps! BOIIPOCOB:
Bo3MoKHO npumeHeHue KoHCcTpykuum try{}finally{}?

Jlaboparopuas padota Ne 11 «Vcnonb3oBanue aeneraroB. Hanucanue nporpaMMel ¢ pa3HbIMU
napamMeTpamt U crocodamMy MpUMEHEHHUs JeJIeraToB»
[Ipumeps! BOIIPOCOB!
YTo ByAET BbIBELEHO HA KOHCOJb B Pe3y/ibTaTe BbINONHEHWA CAEAYIOLWEN NPorpammbi:
class Program

{

delegate void Message();

static void Main(string[] args)
{
Message mes = new Message(Hello);
mes += Hi;
mes -= Hello;
mes -= Hi;
mes();
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Console.Read();
}
private static void Hello() { Console.WriteLine("Hello"); }
private static void Hi() { Console.WriteLine("Hi"); }
}

JlaGopaTtopHnas pabota Ne 12 «M3ydyeHune npuMeHeHUs JSIMO1a-BbIpAKCHUH, C pa3HBIMHU T1apa-
MeTpaMu, BO3Bpal[a€MbIMU 3HAYECHUSAMH U PUMEHEHUSIMU. V3yueHne 3aMbIKaHU»
JlabopaTtopHnas padora Ne 13 «IIpumeHenue coObITuii. M3ydeHne pa3sHbIX ClIOCOOOB MCIIOJIB30Ba-
HUS COOBITHI»
[Ipumeps! BOIIpOCOB:
Kakoi 6yaeT KOHCOIbHbIN BbIBOA, NMPW BbINOAHEHUN Cheaytowei Nporpammol:
class Program

{

delegate void Message();

static void Main(string[] args)
{
Message mes1 = Hello;
mes1 += HowAreYou;
mes1 += Hello;
mes1 += Hello;
mes1 -= Hello;
mes1();

Console.Read();
!
private static void Hello() { Console.WriteLine("Hello"); }
private static void HowAreYou() { Console.WriteLine("How are you?"); }

}

JlaGopatopHas pabota Ne 14 «IIpumenenue unrepgeiico. Hanucanue nporpaMmsl ¢ HCIOIb30-
BaHueM HHTep(delicoB. 3yueHne noBeeHus YWIEHOB, PeaJTu30BaHHBIX OT HHTEP(HENHCoB
IIpuMepsl BOIIPOCOB!

Knacc Tester peanunsyet nntepdeiicol IFoo u IBar:

interface IFoo

{

void Execute();
}

interface IBar

{

void Execute();

}

class Tester : IFoo, IBar

{

public void Execute()

{

Console.WriteLine("Tester Executes");

}
}

MeTog Execute() Kakoro umeHHo nHTepdeica peanusyet knacc Tester?
JlaboparopHnas padota Ne 15 «M3ydyenue paboThl IpOrpaMM C MCIOIb30BAaHUEM IEepe3arpy3ku
OIIepaTOPOB»
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IIpuMepsl BOIIPOCOB!
Mouemy He KOMMUAUPYETCA CaeAytoLasn NporpaMmma?

class Counter

{
public int Number { get; set; }

public static int operator + (int val, Counter counter)

{

return counter.Number + val;

}

class Program

{
static void Main(string[] args)
{
Counter counter = new Counter { Number =45 };
int x = counter + 6;
Console.WriteLine(x); // 51

Console.ReadKey();

Jlaboparopnas pabota Ne 16 «Hanucanue nporpaMmbl ¢ IpUMEHEHUEM aHOHUMHBIX KJIaCCOB U
THUTIOBY
[Tpumepsl BOITPOCOB:
Yto 6yaeT BbiBeAEHO Ha KOHCO/b B Pe3y/bTaTe BbINONHEHUs CeAytoLei NPorpammsl 1

noyemy?
class Program
{
static void Main(string[] args)
{
var user = new { Name = "Tom", Age =34 };
user.Name = "Bob";
Console.WriteLine(user.Name);
Console.Read();

Jlabopatopnast pabota Ne 17 «I[IpumeHeHNE HHACKCATOPOB, KOPTEKEH M HE M3MEHSIEMBIX THIIOBY
[Ipumeps! BOIIpOCOB:
YTO BbIBEAET Ha 3KPaH Nporpamma:
Person person = new Person("Tom", 33);

(_, int age) = person;

Console.WriteLine(age);

7.3.2. TlpomexxyTo4yHas aTTeCTaIus
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ITpomesxyTouHas arTecTanus oOydaroumxcs B popMme 3a4éTra OCyIECTBIAETCS MO PE3YIIb-
TaTaM BBINOJIHEHUS BCEX BUJIOB yueOHON pabOThl, IPEIyCMOTPEHHBIX YU€OHBIM IJIAHOM I10 JaH-
HOM TMCUUIUIMHE, IIPU 9TOM YUUTBIBAIOTCS PE3YyJbTaThl TEKYILLETO KOHTPOJIS YCIIEBAEMOCTH B TeE-
YyeHue cemecTpa. 3a4éT MpoBOIUTCS B (hOpMe BBINOIHEHUS MPAKTHUECKOTO 3a/laHusl U IIPOBeIe-
HUE YCTHOTO ONpOCa BKJIIOYAIOLICH BOMPOCHI HA 3HAHHE OOBEKTHO-OPUEHTHPOBAHHOW YaCTH
sa3bika C#. [1o uToram mpomMexyTOUHOM aTTecTaluu M0 JUCLUILIMHE BBICTABIIAETCS OLEHKA «3a-
YTEHO» UJIN «HE 3aYTEHOM.

[Ipumeps! 3ananuii:

1. B kypce «BBeneHue B mporpaMMHUPOBaHKE» BBl CO3/1aBaId CTPYKTYypy employee.
Teneps co3naiite kiacc employee. Kinacc nomkeH BKIIOYaTh 1moJie THIa iNt 1J1s XpaHeH st Homepa
cotpynHuka u noje tuna float ams xpaHeHus BenuyMHBI ero okiaaa. MeToIbl Kitacca JA0JIKHBI
MI03BOJISATH MOJIL30BATEII0 BBOJIUTh U OTOOpaXkaTh MaHHbIe Kiacca. Hamummte Gynkmto main(),
KOTOpasi 3alIpOCHUT I10JIb30BaTENs BBECTU JIaHHBIE U1 TPEX COTPYIHUKOB U BBIBEIET IIOJYUYEHHYIO
UH(OPMALIHIO HA SKPaH.

2. Co3zpnaiite kiacc date. Ero naHHbie JODKHBI pa3MeIaThesi B TPEX MOJAX Thma int:
month, day u year. Meron kiacca getdate() moypkeH IpuHUMATh 3HAYCHKE [T 00beKTa B popmare
12/31/02, a merox showdate() - BBIBOAUTH JaHHBIC HA SKPaH.

3. PacumpsTe coaepkanue kinacca employee u3 paHee BHIIOJTHEHHOH 3a1auH, BKITIO-
4UB B HEro Kiacc date u mepeuncienue etype (cm. 3amauy 2 u3 JIP 3 mucuuruiusel «BBenenue B
nporpammupoBanue»). O0bekT kiacca date OyaeT UCIoIB30BaThCS IS XPAHSHHUS AaThl IpUeMa
COTpyAHUKa Ha padoTy. [lepeurcnenne OyneT NCIOIB30BAHO AJISl XPAaHEHHS CTaTyca COTPYTHHUKA!
nabopaHT, ceKpeTapb, MEHeKep U T. A. [locieqHne 1Ba moist JAHHBIX TOJKHBI OBITh 3aKPBITHIMH
B ONpE/CICHUH Kiacca employee, kak U HOMep M OKJIaJl COTpYyAHUKA. Bam Oyner HeoOXoauMo
paspaborath meto bl getemploy() u putemploy(), npeaHasHaueHHBIE COOTBETCTBEHHO ISl BBOIA
U oToOpakeHus MH(pOpMaLuU O COTpyAHHKE. Bo3MOXKHO, IpyU cO3qaHUKM METOJI0B BaM I1OHA/10-
Outcs BerBieHHe SWItCh mis paGotel ¢ mepeuncisembiv TumoM etype. Hamummre (yHKIHIO
main(), KoTopas IIOMPOCHT MOJIb30BATEIISI BBECTH JIaHHBIC O TPEX COTPYIHUKAX, & 3aTEM BBIBE/ICT
3TH JJaHHBIE Ha SKpaH.

4. B Mopckoil HaBUranuu KOOpAMHATBHI TOYKU M3MEPSAIOTCSA B Ipagycax M MHUHYTaxX
mMpoTHI U osroTel. Hanpumep, koopannatel 0yxTsl [lanutu Ha o. Tautu paBHbl 149 rpagycos
34.8 MUHYT BOCTOYHOM A0ATOTHI ¥ 17 rpagycoB 31.5 MUHYT I0KHON HIMPOTHI. DTO 3aMKUCHIBAETCS
kak 149°34.8' W, 17°31.5' S. Onun rpamxyc paBeH 60 MmuHyTaMm (ycTapeBInasi CHCTeMa TaKKe Jie-
JWI1a OJJHY MUHYTY Ha 60 ceKyH, HO ceiiuac MUHYTY JIeJIAT Ha OObIUHBIE IeCATUYHbIE 1011). Jlo-
rora uzMmepsiercsa BennunHoi ot 0 1o 180 rpaxycoB BoctouHee win 3anagdee ['punsnya. [lnupora
npuHUMaeT 3HadeHust oT 0 10 90 rpagycoB ceBepHEe WM I0KHEE dKBATOPA.

S. Cosnaiite kiacc angle, Bxirovarommuii cieayronme Tpy nojis: TUma int ajis gucia
rpaaycos, Tumna float st yrcna munyT 1 Tuna char ans ykaszanus vanpasienust (N, S, E v W).
OOBEeKT ATOro KJ1acca MOXKET CoiepkKaTh 3HaUeHHE KaK IHUPOTHI, TaK U JoAToThl. Co3/1aiTe MeTo/1,
MO3BOJISIOIINN BBECTH KOOPJMHATY TOUKH, HAIIPaBJIEHUE, B KOTOPOM OHA M3MeEpsieTcs, U METO/,
BBIBOJAIINI HA SKpaH 3HaY€HUE 3TOM KOOpAWHATHI, HanpuMep 179°59.9" E. Kpome toro, Hanu-
HIMTE KOHCTPYKTOP, MPHHUMAONIHNIA TpU aprymenTa. Hamumure ¢pyHkimio mainQ, kotopas cHa-
qajia co34acT MEPEMEHHYIO C IIOMOIIBIO TPEXAapTyMEHTHOTO KOHCTPYKTOpA U BBIBOJIUT €€ 3Haue-
HUE Ha DKpaH, a 3aTEM LIMKIMYECKH 3allpallliBaET I0JIb30BaTENs BBECTH 3HAUYEHUE KOOPANHATHI U
oToOpakaeT BBeIEHHOE 3HaUeHUeE Ha dKpaHe. /{111 BbIBO/1a cCHMBOJIa TPalycoB (°) MOXKHO BOCIIOJNb-
30BaThCsl CHMBOJIbHOM KOHCTaHTOM '"\XF8'.
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6. Co3zpaiiTe Ki1acc, 0JJHO U3 MOJIEH KOTOPOT'0 XPAaHUT «ITOPSIAKOBBIN HOMEP» 00BEKTa,
TO €CTh JIJIsl IEPBOTO CO3ITAHHOTO 0OBEKTa 3HAYCHHE STOTO OIS PaBHO 1, It BTOPOTO CO3aHHOTO
00beKTa 3HaYCHUE PABHO 2 U T. II.

1. Jlyist Toro 94TO0OKI CO3AaTh TaKOE TOJIe, BaM HEOOXOAUMO UMETh €Ile OJHO I0JIe, B
KOTOpO€ Oy/IeT 3aIUChIBATHCS KOJIMYECTBO CO3/IAaHHBIX 0OBEKTOB Kjacca (3TO 03HAYaeT, YTo IO0-
cleIHee TOoJIe JOJHKHO OTHOCUTHCS HE K OTIIENbHBIM 00BEKTaM Kilacca, a KO BCEMY KJIaccy B Iie-
jgoM. BeromHMTE, Kakoe KII04YeBOE CIIOBO HEOOXOIMMO MPHU OMUCAHUH Takoro mois.). Kaxasiii
pa3 IpH CO3/IaHUU HOBOT'O 00BEKTa KOHCTPYKTOP MOXKET IMOJTYYUTh 3HAYEHHE ITOTO MOJISI U B CO-
OTBETCTBUU C HUM HA3HAUUTh OOBEKTY MHIAMBUAYATbHBIN TOPSIKOBBIA HOMED.

8. B kiacc cnenyer BKIIOYHTH METOJI, KOTOPBI OyIeT BEIBOJUTH HA SKPaH MOPSIKO-
BbIif HOMep 00bekTa. Coznaiite GyHKIHo Main(), B KOTOPOi OyAyT CO3/1aHbl TPU 00BEKTA, U KaXK-
JIbIi OOBEKT BBIBEIET HA SKpaH CBOU MOPSIKOBBIM HOMEp, HampuMep: Mol MopsiAKOBBINH HOMED:
2UT.IL

9. Ha ocnoge crpyktypsr fraction (cm. 3agauy 3 u3 JIP 3 mucuumuinnsl «BBeneHue B
nporpaMMHpOBaHue») cosnaire kiaacc fraction. /lanHble kiiacca MOMKHBI OBITH MPEICTABICHBI
JBYMsI MTOJISIMU: YACIUTENEM U 3HaMeHaTesneM. MeToIbl Kilacca JOJIKHBI II0JIy4aTh OT MOJIb30Ba-
TeJsl 3HAYCHUs YUCIIUTENS M 3HaMeHaTelns qpoou B ¢opme 3/5 1 BBHIBOAUTH 3HaYEHHUE APOOU B
aTOM ke ¢opmare. Kpome TOro, M0/mKeH OBITh pa3pabOTaH METOJ, CKJIAJBIBAIONIUN 3HAYCHUS
nByXx npo6eit. Hammmmre ynkimioo main(), Kotopas UKINYECKH 3alpaiiiBaeT y MoJIb30BaTelIsl
BBOJI ITAphI IPOOCH, 3aTeM CKIIJBIBACT UX U BEIBOJUT Pe3yiIbTaT Ha dKkpaH. [lociie kakaoi Takoi
OTIEpalMK MPOTPaMMa JTOJKHA CIIPAIIMBATh MOJIB30BATENS, CICAYET JIU MPOI0JKATD LUK,
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