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Pazpaborka-nporpammuo-uapopmannoHusix cucteM GI'BOY BO «Uenl'Vy»

DOH/I OLIEHOYHBIX CPEACTB VI NPOMEKYTOYHOM ATTECTAUHU 1O JUCIHUIIJIUHE
[IpoexkTupoBaHue NpUIOKEHUI Ha si3bIKe CH

HanpaBieHue noaroToBKu (CIenuaibHOCTD)

09.03.04 ITporpamMMHast HHXKEHEPUSI

Hanpasnennocts (mpoduiin)

Pa3pa60TKa HDOI‘D&MMHO-I/IHd)ODMaIII/IOHHLIX CHUCTEM

[IpucBauBaemas kBaMukanus (CTEEHb)

OakaaBp

dopma oOydeHus

3aouHas dhopma 00VIESHUS

["on(w1) HaGopa 2026

Yemssouack 2026 .
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09.03.04 IIporpammHuas uHkeHepusa npopuib PazpadoTka nporpaMMHO-HHGOPMAIIMOHHBIX CHCTEM,
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ceHTsiOps 2022 Ne 573-1



MMHOBPHAYKU POCCHUH

@” (DenepanLHoe roCy1apCTBEHHOC OIOIKETHOE

o0pasoBarenbHOE YUPESKICHUE BBICIIET0 00pa30BaHUS
«Yensbunckuii rocygapereHHbli yauBepeurer (PI'BOY BO «Uenl'Vy»)

®DOHJT OIIEHOYHBIX CPEACTB AJISL IPOMEKYTOUHOH aTTeCTAIMH 10 qucHuIuHe (Moxyimo) «IIpoexTupoBanue
TIpuJIoKeHUH Ha s3bike C#» 1o HanpasieHuio noarotosku 09.03.04 «IIporpammHas HHXeHEpUs» HANPaBICHHOCTH cTp. 2
«Pazpabotka nporpaMmmHuo-nHpopMarmonHsix cucrem» GI'BOY BO «Uenl'V»

Conep:xkanue

1. TTacTIOPT (POHIA OLICHOUHBIX CPEIICTB ...uveuvernrerirenreeutenseenteeseesstenseessesseenseeasesseenseesesasesueensesssesseensesnsenseenee 3

2. TlepeueHb POPMUPYEMBIX KOMITETEHIIHM ......vvveerurreessrreensreeesssreensseeessseeesssesesssesanssesssssesssssessnssesssssesssseeenns 4

3. CopepxaHUe OLEHOYHBIX CPEACTB IO JUCHIUATIIIIHE ....cuveeererureerueeenseesseeaseesuseeseesssesseessesseessseesseessseans 5
3.1. DBU/IBI OLEHOUHBIX CPEIICTB ....veerurreerurreerrreessreesnseeesseeesseeessseesssseesnsseesnssessnsseesssseessssesssssesssssessnsees 5
3.2. Coaep:KaHHUE OIMEHOTHBIX CPEIICTB .....eerrreesrreerrreesseeesssreessseessseesssseesssseeessseessssesssssessssseessssesssseens 5

4. Tlopsaok mpOBEAEHUS U KPUTEPUH OLICHUBAHUSI IPOMEKYTOUHON AQTTECTALIUH ...vvveenreenreeneresaeeaneeannns 16
4.1. Tlopsinok MPOBEACHUS MPOMEKYTOUHOM ATTECTALIMM «.eeuvvveeenereeenereennereenureesnnseesssseesnuresssseessnseeenns 16
4.2. Kputepuu OLlEHHUBAHHS TPOMEKYTOUHON ATTECTALIUU 110 BUAAM OLEHOYHBIX CPEJICTB .............. 16
4.3. Pe3ynpTaThl IPOMEXKYTOYHOM aTTECTAIIMH U YPOBHU CPOPMUPOBAHHOCTH KOMIETCHIIHH . ........ 16
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MHMNHOBPHAYKHU POCCUN
\"} denepanbHOE rocy1apcTBEHHOE OI0KETHOE
@ o0pasoBarenbHOE YUPESKICHUE BBICIIET0 00pa30BaHUS

«Yensbunckuii rocygapereHHbli yauBepeurer (PI'BOY BO «Uenl'Vy»)

®DOHJT OIIEHOYHBIX CPEACTB AJISL IPOMEKYTOUHOH aTTeCTAIMH 10 qucHuIuHe (Moxyimo) «IIpoexTupoBanue
TIpuJIoKeHUH Ha s3bike C#» 1o HanpasieHuio noarotosku 09.03.04 «IIporpammHas HHXeHEpUs» HANPaBICHHOCTH
«Pazpabotka nporpaMmmHuo-nHpopMarmonHsix cucrem» GI'BOY BO «Uenl'V»

ctp. 3

1. Hacnopt ¢oHIa OLIEHOYHBIX CPEICTB

Hanpagsnenue noarorosku: 09.03.04 IIporpammHuas uHxeHepus
Hanpasnennocts: PazpaboTka nporpaMMHO-UHGOPMAIIMOHHBIX CUCTEM
Jucuunnuna: [IpoextupoBanne npuaoxeHuil Ha a3pike C#

Kypc (xypcol) nzydenus: 3

dopma TPOMEKYTOUHON aTTECTALUU: 3aUYET

J171g olleHUBaHUsI pe3yNbTaTOB O0YUYEHUS HCIONb3yeTCs OalIbHO-PEHTHHIOBas CUCTEMA.
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MHMNHOBPHAYKHU POCCUN

denepanbHOE rocy1apcTBEHHOE OI0KETHOE
o0OpazoBarenbHOE YUPEKICHUE BBICIIET0 00pa30BaHMs
«Yensbunckuii rocygapereHHbli yauBepeurer (PI'BOY BO «Uenl'Vy»)

®DOHJT OIIEHOYHBIX CPEACTB AJISL IPOMEKYTOUHOH aTTeCTAIMH 10 qucHuIuHe (Moxyimo) «IIpoexTupoBanue
TIpuJIoKeHUH Ha s3bike C#» 1o HanpasieHuio noarotosku 09.03.04 «IIporpammHas HHXeHEpUs» HANPaBICHHOCTH

«Pazpabotka nporpaMmmHuo-nHpopMarmonHsix cucrem» GI'BOY BO «Uenl'V»

cTp. 4

2. Ilepeyenb ¢popMHpPYEeMBbIX KOMIIETCHIMI

N3yuenne

JUCIUILINHBI

«IIpoexTpoBanue MNpuwIOKEHUH Ha A3blke CH»

(dhopMHUpOBaHKE KOMIETEHITUH, TPUBEAEHHBIX B 1.

HaIllpaBJICHO Ha

Tabnuua 1. PesynabraTel 00yueHUs 1O TUCIUIUIMHE.

Konwr
KOMIICTCHII ConeprxaHue NuaukaTopsl
t AP % P Ilepedyens uraHupyeMbIX
n KOMIICTCHIIMU COIJIaCHO JOCTHIXXCHUA
PE3YyJIbTATOB O6y‘leHI/I$I 110
COTJIaCHO DI'oC KOMIIETCHIIUU HCHILTHHE
droc (OITOIT BO) cormacuo OITOIT
(OIIOII BO)
1 2 3 4
OIIK-7 Crioco0eH NpUMEHSATH B OIIK-7.1. lemoHCcTpUpYeT 3HaTh: TEOPUIO AITOPUTMOB,

MPaKTHYECKON IeSITEIBHOCTH
OCHOBHBIE KOHIIETIIIH, TPUHIIUIIEI,
Teopun U (aKTHI, CBI3AHHBIC C
UH(POPMATUKOM

3HaHHE OCHOBHBIX
KOHIIETIIINH, TPUHIINIIOB,
Teopuil 1 GaKkTOB, CBS3aHHBIX
¢ nHpopMaTHKON

OIIK-7.2. JlemoHCTpUpYET
YMEHHMS IPUMEHSITh Ha
IIPAKTHKE OCHOBHBIE
KOHIIETIIIUH, TPUHIMITBI 1
Teopun u3 odacTu
UH(OPMATHUKHU TP PELICHUH
CTaH/IapTHBIX 3a/1aq
OIIK-7.3. Umeer
MPAKTUYECKUN ONBIT
penieHus 3a1aq
npoQeCcCuoHaTBLHON
JEATEIILHOCTH C
HCIIOJIb30BAaHUEM OCHOB
WH(POPMATHKI

METO/IOIOTHIO U TEXHOJIOTHIO
00BEKTHO-OPHEHTHPOBAHHOTO
IpOrpaMMHUPOBaHUs Ha si3bike CH#
YMeTh: pa3zpabaTbIBaTh
QITOPUTMUYECKHUE U ITPOTPAMMHBIE
pemenus Ha si3pike CH#

Bnaners: HaBbIKaMu
HCTIONIE30BaHUS 00BEKTHO-
OPHEHTHPOBAHHBIX TEXHOJIOTHI
pa3paboTKH MPOrpaMMHOTO
obecrieueHns

© ®I'bOY BO «Heal 'V»




MMHOBPHAYKU POCCHUH

Y

denepanbHOE rocy1apcTBEHHOE OI0KETHOE
o0pasoBarenbHOE YUPESKICHUE BBICIIET0 00pa30BaHUS

«Yensbunckuii rocygapereHHbli yauBepeurer (PI'BOY BO «Uenl'Vy»)

®DOHJT OIIEHOYHBIX CPEACTB AJISL IPOMEKYTOUHOH aTTeCTAIMH 10 qucHuIuHe (Moxyimo) «IIpoexTupoBanue
TIpuJIoKeHUH Ha s3bike C#» 1o HanpasieHuio noarotosku 09.03.04 «IIporpammHas HHXeHEpUs» HANPaBICHHOCTH
«Pazpabotka nporpaMmmHuo-nHpopMarmonHsix cucrem» GI'BOY BO «Uenl'V»

cTp. 5

3. ConepxaHue OLIECHOYHBIX CPEIACTB 10 AUCHHUILIMHE

3.1.Buabl 011eHOYHBIX CPeICTB

Tabnwia 2. Buabl O1IEHOYHBIX CPEJICTB.

HanmeHnoBanue HanmMeHnoBanue
Kox xommerenmyn/ KonTponmpyemsbie Temsbl/ OLIEHOYHOTI'O CPEJCTBA OLIEHOYHOT'O CPEJCTBA
Ne n/n IUTAHUPYEMBIE PE3YIbTaThI pa3zensl JUIS TEKYIIETO Ha MPOMEXKYTOUHOU
o0yueHus KOHTPOJIS artectanmn/Ne 3a1aHus
OIIK-7.1. leMoHCTpUpYyET Cunrakcuc  ssbika  C#. | Tect 3aganus tecta Ne 1-20
3HaHHE OCHOBHBIX KOHIEMIMi, | OOBEKTHO-OPUEHTHPOBAHOE
MPUHIINIIOB, TEOPUH U (akTOB, | IPOrpaMMHPOBAHHE
CBSI3aHHBIX C MH(POPMATHKOM IpoekripoBanie 00bEKTHO-
1 3HAaTh: TEOPHUIO aNTOPUTMOB, OPHUCHTHPOBAHHBIX
METOJIONOTHIO 1 TexHomoriio | MPAIOKeHNH Ha s3bike Cif
00BEKTHO-OPHEHTHPOBAHHOTO
IPOrpaMMUPOBAHUS HA SI3bIKE
C#
OIIK-7.2. JTemoHCTpHUpYET Cunrakcuc  ssoika  C#. | Tect [IpakTuyeckue 3anaHust
yYMEHHSI IPUMEHSThH Ha OOBEKTHO-OPUEHTHPOBAHOE 1-18
MpaKTUKE OCHOBHBIC MNporpaMMMpoOBaHne
KOHIIETIUH, TIPHHIIHIIBI 1 IIpoexTupoBaHue 00BEKTHO-
Teopuu u3 obnactu OpPUCHTUPOBaHHBIX
2 MHMOPMATHKH [PH PELICHUN npuioKeHUH Ha si3bike CH#
CTaHJApPTHBIX 3a]1a4
YMeTh: pa3zpabarsiBaTh
AArOpUTMUYECKHE U
MIPOTpaMMHBIE PEIICHUS Ha
si3pIke CH
OIIK-7.3. Umeet Cunrakcuc  seika  C#. | Tect IMpakTuyeckue 3aganus
NpPAaKTUYECKUii OnbIT pemenus | OObEKTHO-OPHEHTHPOBaHOE 1-18
3a7a9 poheCcCHOHAIFHON IpOrpaMMHPOBaHHE
TIESITeIbHOCTHU C HpOCKTI/IpOBaHI/Ie 00BEKTHO-
HCII0JIb30BaHUEM OCHOB OPHCHTHPOBAHHBIX
3 MHDOPMATHKH IpWIOKEeHUH Ha s3bIke CH
Bnaners: HaBbIKaMu
UCTIONB30BaHUS OOBEKTHO-
OpPUEHTHUPOBAHHBIX
TEXHOJIOTHHA pa3paboTKH
MIPOrPaMMHOT0 00ecTedeHHs

Tunosele 3amaHusd,

KpUTCpUM W TII0KA3aTCJIi OLCHHMBAHHA B paMKax

TEKYILEro KOHTPOJIs

IpeJCTaBICHBI B paboueil mporpamMme AUCHUILIHMHBI (MOAYIst). [TomHbBIE KOMIUIEKTHI OLEHOYHBIX CPEJICTB
Y KOHTPOJIBHO-U3MEPUTENBHBIX MATEPHUAJIOB XpaHITCA Ha Kadepe.

3.2.CoaepskaHue OLEHOYHBIX CPEACTB

ba3a TecToBBIX BOIPOCOB

No BapuanTts! oTBETOB
. /;1 DopMynIpOBKa BOIIpOCa (TTOITY>KUPHBIM IPUPTOM —
BEpHBIC BapHAHTHI)
| class SomeClass { e SomeClass.s =42
"| public static int s; e  SomeClass.d =42

© ®I'bOY BO «Heal 'V»




MHMNHOBPHAYKHU POCCUN
denepanbHOE rocy1apcTBEHHOE OI0KETHOE
o0pasoBarenbHOE YUPESKICHUE BBICIIET0 00pa30BaHUS

Y

«Yensbunckuii rocygapereHHbli yauBepeurer (PI'BOY BO «Uenl'Vy»)

®DOHJT OIIEHOYHBIX CPEACTB AJISL IPOMEKYTOUHOH aTTeCTAIMH 10 qucHuIuHe (Moxyimo) «IIpoexTupoBanue
TIpuJIoKeHUH Ha s3bike C#» 1o HanpasieHuio noarotosku 09.03.04 «IIporpammHas HHXeHEpUs» HANPaBICHHOCTH
«Pazpabotka nporpaMmmHuo-nHpopMarmonHsix cucrem» GI'BOY BO «Uenl'V»

cTp. 6

private int p;

public int d;
OTMeTBTE BCE KOPPEKTHBIE 00paIIeHHsI K TIOJISIM OOBSIBIIEHHOTO BBIIIE
kmacca SomeClass

new SomeClass().s =
42

new SomeClass().d
=42

new SomeClass().p =
42

namespace MyNamespace

{

internal class ClassA { }

public class ClassB

{
public ClassA Method1() { return null; }
private ClassB Method2() { return null; }

}
}

ITepeuncnure Bce CriocoObl, KOTOPHIMH MOXKHO H30aBHTHCS OT OIIMOOK
KOMITWJISIIIAY B 3TOM KOJIE

Iepenectu 3TOT KO
B JIPYIyI0 cO0pPKY
CMeHHTH

Mo (puKaTOp
nocryna ClassB ¢
public Ha internal
CMEeHUTD
MoaudUKaTop
nmoctyra Method2 ¢
private Ha public
CMeHUTH
Moaudukarop
nocryna Methodl ¢
public Ha private
CMeHUTH
Moaudukarop
noctyna ClassA ¢
internal na public
CMeHHTD
MOIU(PHUKATOP
nmoctyna Methodl ¢
public =Ha internal

class ClassA { }
class ClassB : ClassA { }
class ClassC : ClassA { }

class Program

{
public static void Main()
{
ClassA a = new ClassA();
ClassB b = new ClassB();
ClassC ¢ = new ClassC();
ClassA d = (ClassA) b;
H
}

Konsepcust nepemennoii b k ClassA — 3to

Upcast
Downcast
Hu 1o, HU apyroe

Konsepcus nepemennoii ¢ k ClassA

poiiger 6e3
omnooK
Ber3oBer ommbky
KOMITHJISILIAH
Be13oBeT ommbky
BBINOJHEHHUSI

Kongepcus nepemenHoii a k ClassB - ato

Upcast
Downcast
Hu To, Hu apyroe

Konsepcus nepemennoii d x ClassC

[poiiner 6e3
OIIHOOK

© ®I'bOY BO «Heal 'V»




MMHOBPHAYKU POCCHUH

@” (DenepanLHoe roCy1apCTBEHHOC OIOIKETHOE

o0pasoBarenbHOE YUPESKICHUE BBICIIET0 00pa30BaHUS

«Yensbunckuii rocygapereHHbli yauBepeurer (PI'BOY BO «Uenl'Vy»)

®DOHJT OIIEHOYHBIX CPEACTB AJISL IPOMEKYTOUHOH aTTeCTAIMH 10 qucHuIuHe (Moxyimo) «IIpoexTupoBanue
TIpuJIoKeHUH Ha s3bike C#» 1o HanpasieHuio noarotosku 09.03.04 «IIporpammHas HHXeHEpUs» HANPaBICHHOCTH

«Pazpabotka nporpaMmmHuo-nHpopMarmonHsix cucrem» GI'BOY BO «Uenl'V»

ctp. 7

Be13oBet ommbky
KOMITHJISIINU
Bbi3oBeT oIMOKY
BBINOJTHEHHSA

7. | K xakuM Tumam MOXHO 6€3 OIMO0K MPUBECTH NepeMeHHyto d? .

ClassA
ClassB
ClassC

8. | Kousepcus nepemennoii ¢ k ClassB .

Upcast
Downcast
Hu 10, HU ApYyrO€

interface A { }
interface B : A { }

9. | class X: A {}

classY: X, B {}

classZ: X {}

Kaxue U3 3THX CIIAYIOIINX ONEpaTopoB He BEIOPOCAT UCKIIOUCHUE?

YasB
XasB
X

Y
B)Z

10 Kakue n3 3TuX yTBep>KIeHUH BEpHBI JUIsl a0CTPaKTHBIX 0a30BBIX
o L)
KJIaCCOB, HO HE BEPHBI JUIsl HHTEP(eiicoB

MoryT conep:kaTh
noJist

MoryT coaepxarb
peaau3auuio
MeTo0B 0a30B0T0
KJacca Wiu
uHTep(eiica
MoryT coznepxarb
CBONCTBa

MoryT conep:kaTh
METO/BI ¢
peau30BaHHOM
JIOTHUKOH

MoryT conep:kaTh
MPUBATHBIE YIEHbI

Kak BEI AyMacTe, 3a4€M MOKET OBITH MOJIE3HO pa3aciicHrue Koaa Ha

1
ciou?

—_

IIpoue HaBUrauus

10 KOAY — HOBHUYKY

Mpole MOHATH, IJIe
HCKATh TOT MJIH
HHOI KJacc
IlosiBasieTcst
BO3MOKHOCThH
MOBTOPHOTO
HCI0Jb30BAHUS
CJIOSI TIpeIMEeTHOM
00J1aCTH B Pa3HbIX
NPUJI0KEHUSIX

bes pa3nenenus na
CJIOM, KO HEJIb3s
Oyzner
MIPOTECTUPOBATH
Kon, anst kotoporo
KpUTHUYIHA

MMPOU3BOAUTCIBHOCTD

, MOJKHO BBIHECTH Ha
OoIee HU3KUIA
YPOBEHB, U OH OyJeT
pabotaTh OBICTpee

© ®I'bOY BO «Heal 'V»
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MHMNHOBPHAYKHU POCCUN
denepanbHOE rocy1apcTBEHHOE OI0KETHOE
o0pasoBarenbHOE YUPESKICHUE BBICIIET0 00pa30BaHUS

«Yensbunckuii rocygapereHHbli yauBepeurer (PI'BOY BO «Uenl'Vy»)

®DOHJT OIIEHOYHBIX CPEACTB AJISL IPOMEKYTOUHOH aTTeCTAIMH 10 qucHuIuHe (Moxyimo) «IIpoexTupoBanue
TIpuJIoKeHUH Ha s3bike C#» 1o HanpasieHuio noarotosku 09.03.04 «IIporpammHas HHXeHEpUs» HANPaBICHHOCTH

«Pazpabotka nporpaMmmHuo-nHpopMarmonHsix cucrem» GI'BOY BO «Uenl'V»

ctp. 8

e Ul
12 B KaKOM CJIO€ JIOJIKEH OKA3AThCs KIacc, OIKCHIBAIOIIHN KOHTPOJ e  Application
Windows Forms, mjst oroOpakeHus: HHPOPMALMHK O MAI[eHTe? e Domain
e infrastructure
B kaxoM citoe 1omKeH 0Ka3aThCs BCIIOMOTaTeIbHBINH METOL o Ul
|3] Pacmmpennus kiacca FlightLevel, onpexnensromero kakuM Kypcom e Application
JIBUKETCS BO3MYIIHOE CYIHO, IPEUMYIIECTBEHHO CEBEPHBIM UIIN e Domain
FOXKHBIM? e infrastructure
e Kiraccwi,
OTHCHIBAIOIITHE

14

OTMeThTe BEpHBIE YTBEPKACHUS PO pa3esieHre Koaa Ha CJION
contacuo DDD

MPEeIMETHYIO 001acTh
JIOJKHEL OBITB B CIIOE
TIPHIIOKCHUS

Caoii npenMeTHO’
00J1aCTH MOXKeET
3aBHCEThb TOJBKO OT
cJiost
HHQPACTPYKTYPHI
Kaxx w1t cioit Moxer
3aBHUCETh TOJIBKO OT
OITHOTO CIIEITYFOIIETO
cI1ost

Kaxxapiii cimoii MOKeT
3aBHCETh OT JIHOOOTO
JIPYTOTO CJIOSL.

15] Kak pa3nmeneHue Ha CIOM MOXET BBIINIAAETD B Koae Ha C#

Brigensate
MIPUHAIIC)KHOCTD
Ka)kKJIOTO YJICHA K
TOMY HITH HHOMY
CJIOI0 KOMMEHTapUEM
ITomenaTe 4iIeHb!
KJacca,
OTHOCSIIHECS K CJIOI0
X B OTIENbHBIA
PEruoH ¢ uMeHeM X
Co3narpb no
OTIebHOI cOopKke
Ha KaXAblil cJaoi
Co3narb o
OTIeJIbHOMY
MPOCTPAHCTBY HMEH
HA KaKAbIA CJI0H

16 (Entity)?

Kaxkoit mynkt HE sBnsieTcst oTimmunTenbHONH 0COOEHHOCTBIO CYIIHOCTH

IIpu n3menenuu
CBOICTB, Y CYLIHOCTHU
coXpaHsieTcs
UACHTUYHOCTh

VY cymHocTH ecTh
uaeHTU(DHKATOP, [0
KOTOPOMY €€ MOKHO
UAECHTU(HULIIPOBATD,
HarpuMmep, pu
3arpyske u3
XpaHWIINIIA

JIBe cyuiHocTH
OJTHOTO THIIA

© ®I'bOY BO «Heal 'V»
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@” (DenepanLHoe roCy1apCTBEHHOC OIOIKETHOE
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cTp. 9

CUUTAIOTCS PAaBHBIMH,
€CII y HUX PaBHBI
HUIOCHTU(PUKATOPHI
IHoJss1 cymHoCTH He
MOryT ObITh Value-
o0beKTaMM
JleiicTBus ¢
CYIIHOCTBIO KaK
IPaBUIIO 0pOPMIISIOT
B BUJIE METOJIOB
KJIacca 3Toi
CYIITHOCTH

Kakoii mynkt HE siBisieTcst OTIHIUTENHHONH 0COOCHHOCTHIO 00BEKTa-

17 snauenus (Value-object)?

3HaueHHE Kak
MIPAaBUJIO CTAPAFOTCS
Jienarhb
HEU3MEHSIEMBIM
KJIACCOM

Y 3naueHnii Kak
MPABUJIO HET
METO/I0B, 4 €CTh
TOJIbKO CBOCTBA
JIBa 3HaUeHUS
OJIHOTO THITA
CUHTAIOTCS PABHBIMH,
€CJIM Y HUX PaBHBI
BCE UX IOJIS

ITons oObekTa-
3HAYCHHUS HE MOTYT
OBITH caMU
o0beKTaMu
3HAYEHMSIMHI

Kaxkoii nynkt HE siBnsieTcst oTMunTeNnbHONH 0COOCHHOCTBIO CEpBHCa

18 (Service)?

Bce onepanuu ¢
CYIIHOCTAMM H
3HAYEHUSIMHA HYKHO
oopmasATs B BUE
METOI0B KJIACCOB-
CepPBHCOB

OOBIYHO CEePBUCHI
CO3/1al0TCSI B Hayase
MIPOTrpaMMEI B
C€IUHCTBCHHOM
IK3EMILIIpE
CepBuCHI cofepxKar
oreparuy HaJ
KJIaccaMu
MpeAMETHOMN
o0nactu, KOTOphIe 110
KAaKOH-TO MPUYMHE HE
CTaJI METOJaMH
9THX KJIaCCOB

public class Point

{
19 public readonly int X, Y; :
public Point(int x, int y)
{ [ ]
X=x;

Entity-o0bexTom
CepBrcom
Value-00bexToM
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Y=y
H
public override bool Equals(object other)
{
var p = other as Point;
return p I=mull && p. X=X && p.Y ==Y;
H
public override int GetHashCode() = X "Y;
}
Yewm siBsercs kinacc Point?
20 Point — ato npumep Goraroii (rich) nim aneMu4HO# (anemic) e DBoraroit
mozaenu? e AHeMHYHOH

ba3za npakTrueckux 3aJjaHuil

Ne /o DopMyIUPOBKA 3aJaHUsI

Hekro N. Hamucan KoJ, BRIBOJSIIIMI CIIMCOK YCTPOUCTB, B KOTOPBIX A0 ONMpPENeTICHHOM AAThl CIyYHIHCH
kputuueckue coon. K coxanenuto, N. yuuiicst mporpaMMHpOBaHUIO B Havase 90-X rojioB, 1 He 3HAKOM
C COBPEMEHHBIMH PaKTUKAMH.

Ckauaiite nmpoekt Incapsulation.Failures u momorute N. oTpeakTopuTh €ro Ko:

1.  Beinenure HoBbi# cratnueckuid Meton FindDevicesFailedBeforeDate. Meton nomxken

1 MIpUHUMATH He Oonee 4-X apryMeHToB. B curnarype meroma He TOKHO OBITH Dictionary-
THUIIOB M KOJUIEKIMH C BJIOKEHHBIMH JPKEHEPUK-TUIIaMU, Hartpumep, List<List<object>>.

2. 3nauenus B aprymentax devices u failureTypes 10MKHBI ObITh HHKAICYINPOBAaHbI B

cymHOocta Device u Failure.

IsFailureSerious, o4eBHAHO, HE HA CBOEM MECTE.

4. C day u times Toke HE BCE B TIOPSIIKE.

W

Curnarypy cTaporo MeTojia COXpaHHuTe, YTOOBI MPOXOANIH TeCThl. CTapblil METO JOJIKEH
IpeoOpa3oBbIBATh apI'YMEHTHI U BBI3BIBATH HOBBIH METOI.

Hexro M. Hamucan koz, onuckiBatomuii npexnpustiue. OH gaxe 03a00THIICS ITPOBEPKOH IIETOCTHOCTH
JUIS TIOJIEH ATOTO KJlacca, HO, K COXAJICHHUIO, OH YUMIICS IPOTrpaMMHUpPOBAaTh B KoHIIE 90-X T010B, U
2 | 3HAKOM JIMIIB CO CJIETKA YCTApPEBIINMH MPAKTUKAMH HPOBEPKHU IIETOCTHOCTH.

Ckauaiite mpoekT Incapsulation.EnterpriseTask u momorute M. oTpedakTOpUTh €ro KO,

HelipoHHas ceTh COCTOUT U3 HEUWPOHOB, KAXKIBIH U3 KOTOPBIX UMEET BEKTOP BecoB. MIHOTA HY)KHO
HMETb JJOCTYI K B€CaM OTJENbHBIX HEIPOHOB, HaNpUMep, NP UX HHUIHAIU3anuu. OfaHaKo, Ipu
pa3paboTKe aIrOPUTMOB O0yUYEHHS OKa3bIBACTCS yIOOHBIM PaboTaTh CO BCEMH BECAMH B CETH KakK C
€IMHBIM BEKTOpOM. TakuM 00pa3oM, Hy)KHO OpraHM30BaTh Pa3IMuHbIe BUABI JOCTYIA K OIHUM H TEM
e TAHHBIM.

Ckauaiite npoekt Incapsulation. Weights n mamumute kinace Indexer, KoTopsiii co3qaeTcst Kak o0epTka
Haa maccuBoM double[], ¥ OTKpPBIBAET JOCTYII K €r0 IMOAMACCHBY HEKOTOPOM [UIMHBI, HAYUHAS C
HEKOTOPOTO 3IIEMEHTa. Barie perenue JOmKHO POXOUTh TECTHI, CoAeprKaliuecs B mpoekre. Kak u
BCCT1a, BBl JOJIDKHBI CJICUTD 3a HCJIOCTHOCTHIO JaHHBIX B Indexer.

[Ipu paboTe HaJ MAaTEMaTHYCCKUMU WJIA TCOMETPUUICCKUMH 3a1auaMH 4acTO MPUXOIUTCS CO3/1aBaTh
"(hyHgaMeHTaNBHBIE" KIIACCHI, TOM00HEIE int wu double, 1S KOMIUIEKCHBIX YHCET, KBATCPHUOHOB U
4 | t.a. Ckavaiite mpoekt Incapsulation.RationalNumbers u HaIMIIATE KJIACC PAIIHOHATHHOTO YHCTIA.

Bame PEHICHUE TOIKHO MMPOXOAUTH TECThI, COACPKAIIUCCS B IPOCKTE.

[Mpocreiimuii cieHapyii, KOTJja BaM Hy’>KHa ITeperpy3Ka METOJI0B M peann3ains HHTephericoB -
HaIMCaHUEe HEOOJIBIINX CTPYKTYP JAHHBIX, KOTOPHIE TOJDKHBI OBITh COBMECTHUMBI C JINCTAMH,
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CJIOBapsAMHU U T.[.

HEO0OXOAMM Kilacc, 0003HaYarOLIMi KaTeroprio COOOLICHUH C YKa3aHHBIMH HOJISIMH.

Ckauaiite npoekt Inheritance.DataStucture u co3naiite kinacc Category.cs. B atom kiacce
nepeonpenenute metoabl Equals m GetHashCode, peammsyiite unarepdeiic IComparable,

JlomycTum, BbI pa3pabaTsiBacTe CUCTEMY VISl aHAIN3a COOOIIEHUH B TEXIOANCPIKKY, 1 XOTHTE
KJaccuUIMPOBaTh UX 10 UMEHH MPOIYKTY, THITY cooOmIeHus 1 ero reme. COOTBETCTBEHHO, BaM

YIOPSI0YMBAIOIINI KATErOpUU CHayaa 1o MpoIyKTY, 3aTeM IO TUITY U 3aTeM - 110 TeMeE, a TaKxKe
peanu3yiTe BCce omeparophbl cpaBHEHUs. M3yunTe TeCThI UTsl TOTO, YTOOBI TIOHATH JETAIN PeAIU3alIHH.

Ectp Bcero Tpu crioco6a B3anMOAEHCTBOBATD:

1. Cpaxarscs c apMueii.
2. CoOuparb COKpOBHIIA.
3. IlpucsauBarbh 00beKT cebe.

A BOT pa3iM4HbIX BUJOB 00BEKTOB Ha KapTe yxe 5, a Oyner ewé Oospuie. CkayaldTe MPOEeKT
Inheritance.MapObjects, oTkpoiite ¢aiin Task.cs u u3yunre, Kak 3TO peaan30BaHO ceiyac.

B UIpe.

BI)II[eJ'H/ITe BCC I10JI4, HeO6XOZ[I/IMyIO JJIA KaX10ro B3aHMOHeﬁCTBHH, B CBOI HHTep(beﬁC.

COACPIKATH yHOMI/IHaHI/Iﬁ KOHKPCTHBIX KJIACCOB.

B koMIIBIOTEpHOI UTpe, TEPCOHAXK UTPOKA B3aMMOJCHCTBYET C Pa3IMUYHBIMU OOBEKTaMH Ha KapTe.

[IpoGnema B TOM, uTO MeTof Interaction.Make coaep>kuT MHOTO ITOYTH TIOBTOPSIIOIIETOCS KO/a,
Hapymas npuHiun Dont Repeat Yourself. Kpome Toro, oH Oyzet pactu ¢ mosiBICHHEM HOBBIX 00BEKTOB

OTtpedakTopbTe NporpamMmmy, H30aBUBILKCH OT MOBTOPSIOIIMNXCS yYacTKOB Koja B Interaction.Make.

B utoroBom pemenunn Interaction.Make nomkeH paborark TOJIBKO ¢ HHTepdelicaMu, U He JOJDKEH

Kakoe xe HacnenoBanue 0e3 reomeTpun!

Ka)K,Z[LIfI pa3 npu ,I[O6aBJ'IGHI/II/I HOBOTI'O TUIIA TCJa NPUACTCA MEHATH METOI B 0a30BOM KJjacce.

Cube, Ball u Cylinder.
Cnenatite 3to!

B (l)I/IHaJ'H)HOM PCUICHUHN HE OOJIKHO OBLITH HU OJHOI'0O NPUBCACHU S TUIIA.

Ckauaiite mpoekt Inheritance.Geometry u nzyuute Task.cs. IIpoGmema sToro moaxoaa B ToM, 4TO

HpeI[HOHO)KI/IM BBI 3HACTC, YTO B IIJIaHAX I[O6aBI/ITL €I11¢ MHOTO HOBBIX TCOMETPUIECCKNX TPUMUTHUBOB.
B stom CJlydac pa3yMHO CA€JIaTb MCTO GetVolume a6CTpaKTHLIM 1 NCPConpeaACIUTh €T0 B Kjlaccax

nepecedeHust 00beKTa ¢ MPSIMON U T.JI.
B stom ciydae yacto ucnonbssyercs maonon Visitor. M3yunTe 3TOT maGiioH 110 BUKUIIEINH.

Onpenenure naTepdeiic 1Visitor u peannsyiite ero B 1ByX Kinaccax DimensionsVisitor u

B ximacc Body nobassre adbcrpaktHblil Metox Accept(IVisitor visitor).

JlaBaiiTe Tenepb MPEANOIOKIM, YTO B TIPEABIIYIICH 3a/1a4¢ HOBBIX TEOMETPUUYCCKIX TIPUMHUTHBOB
00ABIATH MBI HE coOmpaeMcs. 3aTo codnpaeMcsi 100aBIsATh HOBBIE METOBI ISl paOOTHI C yXKe
HMMEIOIIAMUCS — OHU MOTYT BBIYHCIATE 00bEM, TUIOIIAAb TOBEPXHOCTH, PACCYUTHIBATH TOUKY

SurfaceAreaVisitor, s paccyéra pasMepoB (IIMPHHA, BBICOTA) U TUIONIAIN TIOBEPXHOCTH (GUTyp.
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ABTOMaTI/I3I/IpOBaHHBIC TCCTHBI IPOBEPALOT JIUIIb 0a30BEIC Tp€6OBaHI/I$I. HpOBepI/ITB, 4TO BBI BCE
CAcIalii IPaBUJIbHO MOXHO CAMOCTOATEIIbLHO TaK:

1. B peanmzamusx Visitor He JOMHKHO OBITH HU OHOTO MIPUBENICHUS TUIIOB M HH OHOTO if-a.
WmeHHO 3TOM mpocToTol penieHne ¢ Visitor-oM Jiydiie HCXOAHOTO ¢ JUIMHHBIM if-else.

2. Pabora ¢ xkaxmo#l puUrypoit HomKHa 0Ka3aThCsl B OTACITHPHOM METO/E. A 3HAUUT JAXKEe €CIH
n00aBUTCS HOBasi purypa, OyJeT MeHbIIIe BOBMOKHOCTEH CITyJaifHO BHECTH OIIMOKY B
00paboOTKy CTapeIxX QUTyp.

3. Kommmiarop noymkeH KOHTPOINPOBATh, YTO BBl HE 320U 00paboTaTh HU OHY U3 QUTryp:
€CITH BbI 3a0yIeTe HAITUCATh OJWH U3 METOOB, IPOrpaMMa JIasKe HE CKOMITMIINPYETCS.

4. B unrepdeiice [ Visitor, B kimacce Body u Bcex ero noakiaccax He JODKHO OBITh HUKAKOTO
YIIOMUHAHUS TUIOLIA 1 TOBEPXHOCTH, Pa3MEPOB MM KOHKPETHBIX KJIacCoB Visitor-oB. A
3HAYUT IPH JOOABICHUN HOBBIX PACCUETOB, 3TH KJIACCHI HE HYXHO OyAeT MOAU(UINPOBATH.

5. Jlnst noGaBieHHs HOBOTO MeToa paboThl ¢ PUIypaMH, TOJDKHO OBITh JOCTATOYHO J100aBUTH
HOBBIH Kiacc Visitor-a.

Haubonee oueBUAHBIN CITydail HCIIOIB30BaHUS [HKCHEPUKOB — CO3JaHKe Koyuiekimid. Ckauaiite
npoekT Generics.BinaryTrees u co3gaiite B HEM Kacc OMHAPHOTO JE€pEBa ITIOMCKA TaK, YTOOBI OH
TIPOXOAMII TPHIIOKEHHBIE TECTHI.

Ecmm y Bac ocTaHeTcss MHOTO BpeMEHH, ONITUMIBBHpYHTe ko Metona GetEnumerable Tak, 9To0BI OH
paborain 3a O(n) o BpeMeHH, TJIe 1 — KOJIMYECTBO IeMeHTOB B Jepere, 1 O(1) mo nmamsaru. Eciu
BpPEMEHH HE OCTAHETCsI, Bbl MOYKETE MCIIOJIb30BaTh MEHEE ONTHMAIILHOE PEllICHUE.

10

B ananu3e naHHBIX OBIBAIOT OYEHH MOJIE3HBI TAOMMIBI. HampruMep, CTpOKH MOTYT COOTBETCTBOBATH
JlataM, CTOJIOIBI — JenapTaMeHTaM, a B TUYeHKax MOXKET XpaHHUTCS BBIPYUKa JieapTaMeHTa 3a
KOHTPAKTBI Ha COOTBETCTBYIOIIYIO JaTy.

Crenaiite Takyto TabnuIry, KoTopast ObI:

1. HHzaekcupoBasiack BENUYMHAMH TUIIOB, YKa3aHHBIX P CO3IAHUH TaOIHLBL.
2. Hwmena Obl 1Be BO3MOXXHOCTH JUIsl MHJCKCUPOBAHMS:
1. C aBTOMaTHYeCKHM CO3IAHUEM HYXXHBIX CTPOK U CTOJIOLIOB «HA JIETY» MPH
oOpalleHny K TabIuIe 10 COOTBETCTBYIOIIMM HHIEKCAM;
2. Kotopas 661 TpeOoBasa co3maHusl CTOIOIOB U CTPOK 3apaHee M BEIOpackIBaia
WCKJIFOUYCHHUE MIPU JOCTYIIE K HECYIIECTBYIOLIMM CTOIONAM WITH CTPOKaM.

Ckauaiite npoekt Generics.Tables 1 m3y4nTe TeCTHI, KOTOPBIE HOJHKHA IPOXOIUTH Balia Tabiuia,
yTOOBI IOHATH JE€TAIN 3aJaHus.

JloTIoTHUTEIBHO MOIyMaiTe HAJl TeM, KaK HE XPaHUTh JIUIIHEH HH)OpMAIiU B TAOIHUIIC: SCITH B
JTAaHHYIO /1aTy B JaHHOM JeTIapTaMeHTe He OBII0 3aKII0YeHO KOHTPAKTOB, TO 3HaueHue Oynet 0, u
XPaHUTh COTHU HYJIEH, OYEBUIHO, HE HYXKHO.

11

He Tak-To MIpOCTO CACIIATh YIIPAXKHCHUC HAa KOBApHUAIMIO U KOHTPAaBapHUalnuio, HO HaM yAaJOCh.

Ckauatite mpoekt Generics.Robots u n3yunte kiace Architecture.cs. OH OMCHIBACT HEKUI MPOEKT
apXUTEKTypsI poboTa. B Hem ecTh Al, BeipaOaThiBaromuii KOMaH b1, 1 Device, KOMaHIbI
HCTIOIHSIOLIUMN.

[Tpm aTom, Al yxe ToToBBI U151 ABYX THIIOB pobotoB (Builder n Shooter), a Device ectb ToabKO 1151
HOABMKHOM YaCTH.

Ceiiuac Bce paboTtaet, HO BaM He HpaBHTCA. UTo 3T0 3a object-bI MOBCIOMY, T/I€ CTPOTasi THITH3AIH?
Koneuno, RobotAl u Mover TOIKHBI CTaTh JPKEHEPUK-KIIACCaMH, THITU3UPYEMBIMH KJIACCOM KOMaH/IbI.
OpnHaKo, KOIZia BbI 9TO CHENAaeTe, Bbl OOHAPYKUTE, UTO AT aPXUTEKTypa He KOMIMIUPYETCs. 31ech
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HYKHO ITPUMEHHUTH KOBapHAIHIO JJIsl TOTO, YTOOBI HCTIPABUTH 3Ty MPOOIIeMYy.

12

Hexro N pa3paborain reneparop orderoB B mpoekTe Delegates.Reports, KOTOPEIil cauTaeT MpoCTyIO
CTaTHCTUKY O MOT0JIe TI0 HECKOJILKUM IMapaMeTpam 3a HECKOJIbKO JAHel. Ero reHepaTtop pacuupsiem, u
OH Harucalj /iBa OT4eTa ¢ ero noMmoupo: oruer B HTML, cunraromuii cpegHee u cTaHAapTHOE
OTKJIOHEHHE, U oT4eT B Markdown, cUMTArOIIMIl MEIHAHBL.

OnHako, 4To JIeJ1aTh, €CJIM HY>KHO [TOCUUTaTh MeIMaHbl U BeIBeCTH pe3yasrat B HTML? Uro, eciu
HyxeH Oyner tperuii oruer B HTML? Tekyiee perieHue KpaiiHe HEYIOOHO [UISl TAKUX CUTYaIHH.

ITomorute N oTpedakTopuTh KOA, IEPEBE/IS €TO C HAClIeIOBaHU Ha JiejerupoBanue. Pasnenure
OTBETCTBEHHOCTH 110 O()OPMIICHUIO OTYETA M II0 BRIYMCIICHHIO II0Ka3aTeseld. B pesynbrare cam kiacc
ReportMaker Bam, BO3MOXXHO, y’e 1 HE TOHA/I00HUTCSL.

13

Jlenerarsl U UX MPOU3BOIHBIC (TaKUE, KaK COOBITHSI) MOYKHO HCIIOIB30BATh IS 3aAMEHBI KIIACCHYCCKOTO
00BEKTHO-OPUCHTUPOBAHHOTO 11abiona Habnronaresns. DTOT 11abjoH peain30BaH B MPOCKTE
Delegates.Observers B ¢aiine ObservableStack.cs B kitaccnaeckoM BUIE, TaK KaK OH OIHCaH B
KHIDKKaX.

BupHo, kak MHOTO HH(PACTPYKTYPHOTO KOJla HEOOXOIMMO JUIsl 00ecredeH sl O4eHb HECIIOKHOM
¢dyunxuronansHocTd B uncrom OOIT.

BcemoMHuuTe, 4To Takoe coObITHE B si3bike C#, M 0TpedaKTOPBTE KOJI C €r0 UCIOIb30BAaHIEM.

14

YacTo meneratsl MOXKHO MCIIOJIB30BATh JIsI TOHKOW HACTPOMKHU aJITOPUTMOB, YTO TIO3BOJIUT
HCIONB30BaTh OJMH U TOT K€ KO JJIS pEIIeHUS] HECKOIBKO Pa3HBIX 3aad.

Ckauaiite npoekT npoekre Delegates. TreeTraversal

[epen Bamu Tpu 3amaun:

1. [laHo mepeBO KaTeropuil NpoayKTOB, B K&XKJIOH KaTerOPHH MOTYT OBITH Apyrue KaTeropuy 1
COOCTBEHHO NPOAYKTHI. BaM HY)KHO BBIBECTH CIHMCOK IIPOIYKTOB.

2. [laHo mepeBo 3amaua, KakJas 3ajadqa MOXKET COAeprKaTh 1103a/1a4u. BaM Hy>KHO BBIBECTH
CIHCOK TaKUX 3afa4, y KOTOPBIX HET M0/3aau.

3. JlaHo OmHapHOE NEPEBO, Y KOTOPOTO KaXKIBbIH JHCT COAECPKHUT BEIMUNHY, a KOKIBIH HE-THCT
HE COJEP’KUT BEJIMYMHBL. BaM Hy)KHO BBIBECTH BCE BEIMUYHMHBI, COJEPIKAIIECs B 3TOM JEPEBE.

Bam Hy»HO Hammcark 0oux anropuT™M 00Xo1a JepeBa, KOTOPhIi Obl IPUHUMAI B KAYECTBE apI'yMEHTOB
JIeJIeTaThl, OOBSCHSIONINE AITOPUTMY, KaK 00XOJHUTH JIEPEBO M KaKHE BETMUNHBI BEIBOJHUTH.

CIHUIIKOM CJIOJKHBIE ACJICTaThl MOI'YT 3aTPYAHATH YTCHHUEC KOJA, ITIO3TOMY U3 BCETO MHOI" 006pa31/151
peuicHus BI)I6epI/ITe peUICHNUEC, MAKCUMAJIbHO MMOHATHOC HCIOATOTOBJICHHOMY YU TATCIITIO.

[Moce 3TOrO BaM HYXKHO HAIKCATh peaii3allii METO/IOB, YKa3aHHbBIX B TECTaX, TaK, YTOOBI TECTHI
3apaboTaiy.
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Jlemerarsl O3BOIISAIOT HAM B PAJE CIydaeB 00XonuTcs Booome 6e3 co3manus kiaaccoB. CkadaiTe
npoekt Delegates.PairsAnalysis.

Merton Analysis.FindMaxPeriodIndex(params DateTime[] data) momkeH mocienoBareabHO pa30UTh
CIIUCOK JIaT 10 IMapaM U BEPHYTh HHJCKC Maphbl ¢ HAUOOJBIIIMM MIEPUOIIOM MEXK]Ty TaTaMHu.

BI/[,HHO, KaK MHOT'O KJIACCOB IMPUXOAUTCS NUCATh U KaAKYH0 HETPUBHUAJIbHYIO CUCTEMY HACJIICAOBAHUS
HCIIO0JIB30BaTh.

M36aBbTech OT JUIIHUX KJIAcCOB U nepeBenuTe BhruucieHus B LINQ-cTuiib, pa3paboTaB /iBa METO/A
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pacIIupeHus

e  Pairs, KOTOpBIH ITpeBpaInaeT nocienoBareabHocTh T B mocnenoBarensHocTh Tuple<T, T>
e  MaxIndex, KOTOpBI UIIET HHAEKC MAKCHMAIBHOTO AIIEMEHTA.

B kmacce Analysis mepenmminTe aBa MeTo1a Tak, YTOOBI OHU HCIIONB30Bany Pairs m MaxIndex, a Tpu
BCIIOMOTATENIbHBIX KJacca U3 IPOEKTa epecTaln HCIO0JIb30BaThCs.
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Ckauaiite npoekt Ddd.Taxi.

Bce Value-tunsl, cormacao DDD, momkHBI Monaep:KuBaTh CEMaHTHUKY 3HAUCHHH, TO €CTh
CPaBHHBAThHCS 110 COAEPIKMMOMY CBOMX cBocTB. Kaxkaplii pas peannzoseiBath Equals, GetHashCode u
ToString cOOTBETCTBYIOIINM 00pa30M — JOBOIBHO MYyTOPHOE 3aHATHE. YacTo I 3TOTO CO3IAI0T
0a30BblIil Ki1acc, HacJIeI0BaHUE OT KOTOPOTO PEATIM3YET HYKHBIM 00pa3oM BCe 3TH CTaHAApTHHIC
METOJIbI. DTO BaM M MPEICTOUT CIeIaTh!

B pamkax 3Toro 3ajaHus cpaBHHBaTh Value-THUIIBI MOYKHO TOJIBKO 110 3HAYEHHUIO UX MyOINYHBIX
CBOMCTB, 0€3 y4eTa 3HaUCHUS MMojIel. XOTs KaK MPaBIIBHO 3TO CTOMT AENATh HAa MPAKTUKE — BOIIPOC
JIUCKYCCHOHHBIN U, CKOpee, IpeIMET JOTOBOPEHHOCTEH B Balllell KOMaHJE.

B oaiine Infrastructure/ValueType.cs peanusyiite kinacc ValueType Tak, 9ToObI TPOXOIMIIN BCE TECTHI B
¢aiine ValueType Tests.cs.

17

[Tponomxkaiite B ToM ke npoekre Ddd.Taxi.
W3yunre napy kinaccoB TaxiOrder u TaxiApi — 3T0 Mozenb IpegMeTHOI 00J1acTH 1Mo 3aKa3y TaKCH.

TaxiOrder — TunMYHas aHeMHUYHAsE MOJIeNTb. Best lorvka, cBsi3aHHAs ¢ 3THM KJIaCCOM HaXOJHTCS B
TaxiApi.

[epepabdoraiite knacc TaxiOrder cormacao nmpuanunam DDD. A umenHo:

e Crpynnupyiite cBszanuble cBoiictBa TaxiOrder Bo BcriomoraresnbHble Kiacchl: PersonName,
Address, Driver. 17151 5TOro MOXHO KaK HCIIONIE30BATh YK€ TOTOBHIE KJIACCHI U3 IIPOCTPAHCTBA
uméH Domain, Tak u co3naBath cCOOCTBEHHBIEC Kilacchl. [Ipu mpoBepke 3toi 3aaaun ValueType
U3 IpeIbIAyIeH 3a1a4n OyaeT JOCTyIIeH — UCTIONb3yiTe ero!

e [lepenecure Bcto soruky u3 MetojoB TaxiApi B Meroasl TaxiOrder. B TaxiApi nomken
OCTaThCsl TOINBKO TECTOBBIN KO/ M BBI30BBI COOTBETCTBYIONINX MeTooB TaxiOrder.

e JloGaBBTe POBEPKH HA BAIUIHOCTH NeiicTBuil — kumaire InvalidOperationException, ecim
JeHCTBHE B TJAHHOM COCTOSIHUH 3aKa3a HEBAJIU/IHO.

e 3ameHHTE Bce IOJIS Ha CBOMCTBA U 3aKPOMTE y CBOWCTB CETTEphl. Bripouem, MOXXHO 3aKPBITh U
caMU CBOIICTBa.

IIpoBepsiiiTe pe3ynbTar 3allyCKOM TECTOB.

[pu mepepaboTke Koma, myomuansiii naTepdetic TaxiApi HY)KHO COXpaHUTH, YTOOBI CHCTEMa
TECTHPOBAHUS CMOIJIA POBEPHUTH PE3yJNIbTaT Ballero pedaxkropunra. OnHaKko, B peaibHOM NPOEKTE
nepepaborka TaxiOrder HaBepHsIKa moBiIekyIa OB 32 co00i mepepaboTky u TaxiApi.

18

Ckauaiite mpoekt SRP.ControlDigit.

B cepuiinble HOMepa, HOMEpa CUETOB U KOJbI ITPOYKTOB OOBIYHO BKIIFOUAIOT TaK Ha3bIBAEMBII
KOHTPOJIBHBIN pa3psi, 3Ha4€HHE KOTOPOTO BEIUHUCIISETCS TI0 OCTAILHBIM Iidpam HOMepa. OH HyXeH,
YTOOBI TOATBEPKIaTh OTCYTCTBHE OIIMOOK IPH BBOJIE 3TUX HOMEPOB BPYUYHYIO WU IIPU CIUUTHIBAHUU
HX C TIOMOUIBIO CKaHEPOB.
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Ecth HeckobKo CTaHAAPTU3UPOBAHHBIX AJITOPUTMOB BbIYHCIICHHUA KOHTPOJIBHOTO pa3pdaaa. HpO‘II/ITaTB
HX KPAaTKOC OIMCAHUE C ITPUMEPAMHU MOXHO B COOTBCTCTByIOHIeﬁ CTaTbC BUKHUIICANH.

B npoekre yxe peannzosan onun Metox UPC. ITpuuem peannzoBana 6e3 KakoH-THOO IEKOMITO3HIIUH.
Bawm HyXHO peann3oBath ABe APYTUX (yHKIMH, HO 3TO He IMIaBHOE. [ TaBHOE, MpoBECTH
JIEKOMIIO3UINIO UMEIOIIErocs Kozia, pa3omuB ero Ha HeOOIbIINE TOBTOPHO HCIIONb3yeMble (PyHKIUH.

B Bamem pemenuy, B knacce ControlDigitAlgo momKHBI OCTaThCS BCETO TPH KOPOTKHUX METOAA — TIO
OJJHOMY Ha KaXJIblil adroput™ paccuéra. Bce octanbHble yHKINH JOHKHBI OBITH MTOJIE3HBI, IIOHSTHEI
1 CaMOJOCTAaTOYHBI BHC KOHTCKCTA 3TOH 3a4a491 1 HaXOAUTCA B BUJAC MCTOJOB PACIIUPCHUA B KJIaCCC
Extensions.

B a710i1 3amaue neiicTByeT orpaHHYeHNE Ha [UIMHY MeToqoB — He Oonee 10 crpok. Ho He Hamo
MBITaThCA 3aMUCHIBATH Cpa3y MHOTO OMEPATOPOB B OJTHOM CTPOKE — 3TO TYPHOM TOH B
MpOrpaMMHPOBaHUH.

ITocne oxoH4YaHus e1é pa3 MOCMOTPUTE Ha CUTHATYPBI BCEX BCIIOMOTaTeNbHBIX METOI0B. TOUHO Jn
OHHM OyIyT MOHATHBI APYTOMY IPOTPAMMHUCTY Oe3 MOAINIAIBIBAHIS B UX KOJ?

CHHTaﬁTe, YTO 3TU METOABI HC 6y,£[yT BBI3bIBATHCS CJIMIIKOM 49aCTO, IIO3TOMY HE HY>KHO ITBITATHCA UX
OIITUMU3UPOBATH, BMECTO 3TOT'0 COCPEAOTOUYBLTECH Ha IPOCTOTE, MOHATHOCTH U BO3MOXKHOCTHU
TIOBTOPHOT'O UCIIOJIb30BAHUS.
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4. Ilopsaok npoBeaeHUs] M KPUTEPUH OLICHUBAHUSA MPOMEKYTOYHON aTTeCTAUMHU

4.1.1Topsiaok npoBeeHUsi MPOMEKYTOYHOM aTTeCTAlUH

3a4y€T BHICTaBISIETCS Ha OCHOBE 0OayioB, HAOpaHHBIX CTYJEHTOM B XOJ€ BBINOJHEHHUS Kypca.
CryaeHT JOMKEH OTBETHUTh HA BOIMPOCHI 3aKPBHITOTO THUIIA, KOTOPBIE MPEIOIaraloT BbIOOpP BapUaHTOB
OTBETa, a TaKKe pEIIUTh TMpakTUYeckue 3anaHus. JlaHHbIe peleHus MODKHBI MPONTH ATan
aBTOMAaTUYECKOTO TECTUPOBAHUS, a 3aTEM KOJI-PEBBIO IIPEMOIABATENS, C IOCIEAYIOLIEH 3aIIUTOM.

4.2.KpnTepm1 OIICHUBAHUA l'[pOMe)KyTO‘lH()ﬁ aTTeCTallMi 10 BUAaAM OIICHOYHLIX CPEACTB

4.2.1. Kputepuu onleHUBaHUS TeCTa

TecT dhopmupyetcs B cucteme daekrporHoro ooydenuss MOODLE. MakcumanbHbIi 6ait1 3a TECT
— 100 6aJnoB.

Orenka 3auTeHo Heszaureno
Bamnsl 100-60 6amoB 59-0 6amnoB
YpoBeHb BBICOKUH HU3KUI
OCBOEHHUS
MIPOBEPSEMBIX
KOMIIETEHITHI

4.2.2. Kputepuu OueHUBAHNUS MPAKTUYECKOI0 3aJaHUS

3ananus mnpencrasieHsl B MOOC-cucreme ulearn, ucnonb3yemoil B corpynnuuectse ¢ CKb
Kontyp. MakcumanbHblIii 6amn 3a Kype coctaBisieT—1135.

OrneHka 3auTeHo He3auteno
Bamsr 300-550 6amoB 550-800 800+ 0-300 6amoB
YpoBeHb cpenHui BBICOKUH OYEHb BBICOKUI HU3KHI
OCBOEHHS
MIPOBEPAEMBIX
KOMIIETCHIINH

4.3.Pe3yabTaThl IPOMEKYTOYHOH aTTECTAMN U YPOBHHU C()OPMHUPOBAHHOCTH KOMIIETeHIMI

HpI/I MOABEACHUHN UTOTOB YYHUTBIBAOTCA PE3YJIbTAThI TOJIBKO HpOMeX(YTOQHOﬁ aTTeCTalluu:

0-299 GamIoB — HEe3aYeT;
300+ OamIoB — 3a4eT;

Oco0eHHOCTH MPOBEJICHUH TIPOIIETYPHI OIICHUBAHUS PE3YyJbTaTOB 00YUYEHUSI WHBAIUIOB U JIMII C
OTpaHHMYEHHBIMUA BO3MOXKHOCTSIMU 37I0POBbsi 0003HaUYEHBI B paboyeil mporpaMme JUCIUILTUHBI (MOTYJIs).
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YpoBHU chOpMUPOBAHHOCTH KOMIETEHIIMH ONpEAEIsAeTCs CIEAYIOIMM 00pa3oM:
l. Bricokuii ypoBeHb c(hOpMUPOBAHHOCTH KOMIETEHIIUI COOTBETCTBYET OLIEHKE 3aYTEHO:

- npeamnoiaraet (GopMUpOBaHHE KOMIIETEHIIMI Ha BEICOKOM YPOBHE;

- 3HAaHHWE TEOPETHUECKHUX pa3[elOB M3y4aeMOH NUCUUIUIMHBI Ha YPOBHE HE HMXKE OIICHKHU
YIOBJIETBOPUTEIIBHO;

- CTYACHT YMCCT INPHUMCHATL Ha IMPAKTUKC 3HAHHA, IMOJIYYCHHBIC B pPaMKax HU3YUCHUA
JUCHUITIIMHBI

- (GOopMHUPYIOTCSI HaBBIKM HCIIOJNB30BAHMSI TEOPETUYECKUX M TPAKTUYECKUX Pa3JielioB
JUCIUIUIMHBI U1l pEIICHUs 3a]a4 MPo(ecCHOHAIbHON e TeIbHOCTH;
2. Husknii ypoBeHb COOTBETCTBYET OLICHKE HE3aYTEHO.
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