,[],OI\ MERT TIUATIVCAR TIPULTUVT NTCRTPURRAUN TIULTIVICDIU

l/|H¢ opMays e MMWHOBPHAYKW POCCHUA

OU: Tac aﬂéprBMH ®denepansHoe rody1apcTBeHHOE OI0IKETHOE 00pa3oBaTeIbHOE
YUpPEKACHUE BBICHICTO O6pa30BaHI/IH

JonpkHocT
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QL0 N/ 144.40.4
ﬂ,aT ToACattA 00020201112
YHuka @i RIEHa NN CREACTE VIS IPOMEXKYTOUHOM aTTeCTallMy 10 JucuuILHe "IIpoeKTHpoBaHKe MPUIIOKEHUH Ha A3BIKE

04cl Ye# TR BT pABRE MG MRSk T HanbHdcTH) "09.03.03 Ipuknaanas nHGopMaTHKa' HAIPaBIEHHOCTH (IIPOQHUITIO) ctp. 1

U T-peuieH1s - FeXHOAORHU-00pa00TKH NaHHBIX B 9koHOMUKe PTBOY BO «Henl V»

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

HanpaBieHue noaroToBKu (CIenuaibHOCTD)

09.03.03 Ilpuknaguas nadbOpMaTHKA

Hanpasnennocts (mpoduiin)

I/IT-DemCHHH U TCXHOJIOTHUH O6Da6OTKI/I JAaHHBIX B DKOHOMHKC

[IpucBauBaemas kBaMukanus (CTEEHb)

OakaaBp

dopma oOydeHus

ouHas dhopma 00YUIESHUST

["on(w1) HaGopa 2026

Yemssouack 2026 .
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09.03.03 IIpukaaguas napopmatuka npopuianb UT-pemieHus 1 TEXHOJIOTUH 00PAOOTKYU JAHHBIX B
IKOHOMEKe, JucuunauHa [IpoexTupoBanue npuioxenuii Ha si3bike C#, 2026 roa Hadopa, oyHasi popma
o0yuyeHust

DoH/1 OLIEHOYHBIX CPEICTB JUCHMILIUHBI (MOLYJIs1) 0100PEeH U PeKOMEH/I0BaH :
ITpopekrop no yueOHoii paboTte yTBepkaeHo 27.02.2026 A.A. CanamaroB

Y4eHBIM COBETOM HHCTUTYTA WH()OPMAIIMOHHBIX TEXHOJIOTUI
ITporoxon 3acenanust Ne 7 ot 26.02.2026
[Ipencenarens YueHoro coBera

WHCTUTYTa UHPOPMAIIMOHHBIX
TEXHOJIOTHI COTJIACOBaHO 10.B. Ilerpuuenko

3acenannem kadgeapbl HHGOPMANMOHHBIX TEXHOJIOTHIA U IKOHOMHUYECKOH HHpOPpMATHKH
[Iporokon 3acenanus Ne7 ot 26.02.2026
3aBenyromuii kapeapoi COIJIaCOBAHO C.A. Cxkpunos

ABTOp (COCTAaBUTEIIB) C.A. Cxpunos

CTpykTypa ()OHI0OB OLIEHOUYHBIX CPEACTB COOTBETCTBYeT mMpuka3y pekrtopa ®I'BOY BO «Yeal'V» ot 27
ceHTs10ps 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
npuiokeHni Ha s3pike C#» o HanpasneHuro noarotosku 09.03.03 «IIpuxnaanas nHpOpMaTHKa» HAIIPABIEHHOCTH cTp. 2
«T-pemmenns n TexHonoruu 06paboTky JaHHEIX B 9koHOMHUKe» PT'BOY BO «Henl'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
npuiokeHni Ha s3pike C#» o HanpasneHuro noarotosku 09.03.03 «IIpuxnaanas nHpOpMaTHKa» HAIIPABIEHHOCTH
«T-pemmenns n TexHonoruu 06paboTky JaHHEIX B 9koHOMHUKe» PT'BOY BO «Henl'V»

ctp. 3

1. Hacnopt ¢oHIa OLIEHOYHBIX CPEICTB

Hanpasnenue noarorosku: 09.03.03 IIpuknagHas uapopmaTuka
Hamnpasnennocts: UT-pemennst 1 TEXHOJIOTHH 00pabOTKH TaHHBIX B SKOHOMUKE
Jucuunnuna: [IpoextupoBanne npuaoxeHuil Ha a3pike C#

Cemectpsl: 5

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
npuiokeHni Ha s3pike C#» o HanpasneHuro noarotosku 09.03.03 «IIpuxnaanas nHpOpMaTHKa» HAIIPABIEHHOCTH
«T-pemmenns n TexHonoruu 06paboTky JaHHEIX B 9koHOMHUKe» PT'BOY BO «Henl'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
COIJIAaCHO DI'oC KOMIIETCHIIUU HCHILTHHE
droc (OITOIT BO) cormacuo OITOIT
(OIIOII BO)
1 2 3 4
OIIK-7 CnocobeH pa3pabaThIBaTh OIIK-7.1. lemoHCcTpUpYeT 3HaTh: TEOPUIO AITOPUTMOB,

AJITOPUTMBI U IPOrPaMMBl,
IIPUTOHBIE A1l IPAKTUYECKOrO
[IPUMEHEHUS;

3HAHUE OCHOB NH(OPMATHKH,
TEOPUU AJITOPUTMOB,
METO/I0JIOTHH U TEXHOJIOTUU
[IPOrpaMMHUPOBAHUS
OIIK-7.2. JlemoHCTpUpYET
YMEHHMsI pa3padbaTeIBaTh
AJITOPUTMHUYECKUE U
MIPOrpaMMHBIE PEIICHNUS
OIIK-7.3. Umeet
MPAKTUYECKUI OMBIT
HCII0JIb30BaHUs TEXHOJIOTUI
pa3paboTKH TPOrpaMMHOTO
obecmieyeHus

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

Brnaners: HaBBIKM UCIIOIB30BAHUS
00BEKTHO-OPHUEHTHPOBAHHBIX
TEXHOJIOTHIA pa3paboTKn
MIPOrPaMMHOTO 00eCTIeueHUs

© ®I'bOY BO «Heal 'V»




MMHOBPHAYKU POCCHUH

@” @enepaﬂLHoe roCy1apCTBEHHOC OIOIKETHOE

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

®DOHJT OIIEHOYHBIX CPEACTB AJISL IPOMEKYTOUHOH aTTeCTAIMH 10 qucHuIuHe (Moxyimo) «IIpoexTupoBanue
npuiokeHni Ha s3pike C#» o HanpasneHuro noarotosku 09.03.03 «IIpuxnaanas nHpOpMaTHKa» HAIIPABIEHHOCTH cTp. 5
«T-pemmenns n TexHonoruu 06paboTky JaHHEIX B 9koHOMHUKe» PT'BOY BO «Henl'V»

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 OCHOB MH()OPMaTHKH, OOBEKTHO-OPUEHTUPOBAHOE
TEOPHUH aJITOPUTMOB, IIPOrpaMMHPOBaHHUE
METOJOJIOTYHU U TEXHOJIOITUU IpoekripoBanie 00bEKTHO-
1 MIPOrpaMMUPOBAHHUS OpUCHTHPOBAHHBIX
3HaTh: TEOPHIO ANTOPUTMOB, TpAIOKeHNH Ha A3bixe Cif
METOJIOJIOTHIO W TEXHOIOTHIO
00BEKTHO-OPHEHTHPOBAHHOTO
MIPOTPAMMHPOBAHUS Ha SI3BIKE
C#
OIIK-7.2. lemoHCTpUpyeT Cunrakcuc  ssbika  C#. | Tect IMpakTuyeckue 3aganus
yMeHHUs pa3pabaTbIBaTh OOBEKTHO-OPHEHTHPOBAHOE 1-18
AITOPUTMUYECKHUE U IpOrpaMMHUpPOBAHHC
) IIPOrPAMMHBIC PELICHHUs IpoexTupoBanme 00BEKTHO-
YMmeTh: pa3pabarsiBaTh OpPHCHTHPOBAHHBIX
AJITOPUTMHYECKHE 1 TIpUIIOKEHUH Ha sA3bike CH
MIPOTPaMMHBIC PEIICHUS Ha
sa3bike C#
OIIK-7.3. Umeer Cunrakcuc  ssbika  C#. | Tect IMpakTuyeckue 3aganus
[IPaKTUYECKUI1 OIBIT OOBEKTHO-OPHEHTHPOBAHOE 1-18
UCTIOJIB30BaHUs TEXHOIOT UM NporpaMMHpOBaHHe
pa3pabOTKK MPOrPaMMHOTO IpoekripoBanie 06BEKTHO-
obecreueHus OPHUEHTHPOBAHHBIX
3 BajeTh: HaBBIKU MIPWIOKEHUH Ha s13bike CH#
UCTIONIb30BaHUS OOBEKTHO-
OpPUEHTHUPOBAHHBIX
TEXHOJIOTHH pa3paboTKH
MIPOTPAMMHOTO 00eCTIeUeHHS

TunoBble 3agaHusi, KpPUTEPUM M I[IOKA3aTelIM OLEHUBAaHUS B paMKax TEKYIIEro KOHTPOJISL
MpeJicTaBIeHbI B paboueil mporpaMme AUCHUTUIMHBI (Moayis). [TonHbIe KOMIUIEKTHI OLEHOYHBIX CPE/ICTB
¥ KOHTPOJIbHO-U3MEPHUTEIIBHBIX MaTEPHUAJIOB XpaHITCA Ha Kadepe.

3.2.ConepskaHue OLIEHOYHBIX CPeACTB

baza TecToBbIX BOIpOCOB

No BapuaHThl 0TBETOB
e ®DopmyIupOBKa Bompoca (TIOITY>KHPHBIM IIPHATOM —
BEpHBIC BAPUAHTBI)
class SomeClass { e SomeClass.s =42
public static int s; e SomeClass.d =42
1. | private int p; e new SomeClass().s =
public int d; 42
} e new SomeClass().d

© ®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
npuiokeHni Ha s3pike C#» o HanpasneHuro noarotosku 09.03.03 «IIpuxnaanas nHpOpMaTHKa» HAIIPABIEHHOCTH
«T-pemmenns n TexHonoruu 06paboTky JaHHEIX B 9koHOMHUKe» PT'BOY BO «Henl'V»

cTp. 6

OTMeTETE BCe KOPPEKTHBIE O0PAIEHHs K TIOISIM OOBSIBIICHHOTO BBIIIIE
kinacca SomeClass

=42
new SomeClass().p =
42

namespace MyNamespace

{

internal class ClassA { }
public class ClassB

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

ITepeuncnure Bce CriocoObl, KOTOPHIMH MOKHO H30aBHTHCS OT OIIMOOK
KOMIIHJISIIIAA B 9TOM KOJIE

Ilepenectu 3TOT KOJ
B JIPYIyI0 cO0pPKY
CMeHHTH

Mo (puKaTOp
nocryna ClassB ¢
public Ha internal
CMEeHUTH
MoauduKaTop
noctyna Method2 ¢
private Ha public
CMeHUTH
Moau(pHKATOP
nocryna Methodl ¢
public Ha private
CmeHnTh
Moaudgukarop
nocryna ClassA ¢
internal na public
CMeHUTD
MOIU(HKATOP
nmoctyna Methodl ¢
public Ha internal

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

class Program

{
3. 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

4. | KouBepcus nepemennoii ¢ k ClassA

Mpoiiget 6e3
omndok
Ber3oBer ommbky
KOMITHJISILIAH
Be13oBet ommbky
BBINOJHEHHUSI

5. | KonBepcus nepemennoii a xk ClassB - 3To

Upcast
Downcast
Hu To, Hu apyroe

6. | Konepcus nepemennoii d k ClassC

[Ipoiiner 6e3
OIINOOK

Bri3oBeT onmmoky
KOMITHJISIIAU
Bbi30BeT 0IMOKY
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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
npuiokeHni Ha s3pike C#» o HanpasneHuro noarotosku 09.03.03 «IIpuxnaanas nHpOpMaTHKa» HAIIPABIEHHOCTH
«T-pemmenns n TexHonoruu 06paboTky JaHHEIX B 9koHOMHUKe» PT'BOY BO «Henl'V»

ctp. 7

BBIINOJTHCHUSA

7. | K xkakuM THIIaMm MOXKHO 0€3 OIMO0K IPUBECTH MepeMeHHy 0 d? .

ClassA
ClassB
ClassC

8. | Kousepcus nepemennoii ¢ k ClassB .

Upcast
Downcast
Hu 10, HU ApYyrO€

interface A { }

9. | class X: A {}

classZ: X {}

interface B : A { }

classY: X, B {}

Kaxkue u3 3THX cIeayonmx onepaTopoB He BEIOPOCAT UCKITIOUeHHE?

YasB
XasB
X

Y
B)Z

10

Kaxkue U3 3TUX yTBep)KACHHUI BEpHBI IS aDCTPaKTHBIX 0a30BBIX
KJIaCCOB, HO HE BEPHBI JUIsl HHTEP(eiicoB

MoryT cogepxathb
o

MoryT coaepxarb
peaau3auuio
MeTOo0B 6a30BOr0
KJacca Win
uHTepeiica
MoryT conepxarb
CBONCTBa

MoryT conep:kaTh
MeTOIbI ¢
peau30BaHHOM
JIOTHUKOH

MoryT conep:kaTh
NPUBATHBIE YIEHBI

1

[

ciou?

Kak BrI AyMaceTe, 3a4C€M MOKET OBITH MOJIE3HO pa3aciicHne Koaa Ha

IIpoue HaBUranus
10 KOy — HOBHYKY
Mpole MOHATH, IJIe
HMCKATh TOT WJIH
HHOI KJacc
IlosiBasieTcst
BO3MOKHOCTh
MOBTOPHOTO
HCIO0JIb30BaAHUS
CJ1051 MPeIMEeTHOM
00J1aCTH B pa3HbIX
NPUJI0KEHUSIX

Bes paznencHus Ha
CJIOM, KOJI HEJTb3s
Oyzner
MIPOTECTUPOBATH
Kon, anst kotoporo
KpUTHUYIHA
MIPOU3BOUTEIHHOCTH
, MOXXHO BBIHCCTH Ha
0ojee HU3KUI
YPOBEHB, U OH OyJeT
pabotars ObICTpEe

12

B kakoM CJ10€ JI0JKeH 0Ka3aThCsl KIIACC, OMUCHIBAIOIIMN KOHTPOJ
Windows Forms, 1yt oToOpakeHuss HHPOPMAIMK O MaI[eHTe?

Ul
Application
Domain

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

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

®DOHJT OIIEHOYHBIX CPEACTB AJISL IPOMEKYTOUHOH aTTeCTAIMH 10 qucHuIuHe (Moxyimo) «IIpoexTupoBanue
npuiokeHni Ha s3pike C#» o HanpasneHuro noarotosku 09.03.03 «IIpuxnaanas nHpOpMaTHKa» HAIIPABIEHHOCTH
«T-pemmenns n TexHonoruu 06paboTky JaHHEIX B 9koHOMHUKe» PT'BOY BO «Henl'V»

ctp. 8

e infrastructure
B kakoMm citoe 10JKeH 0Ka3aThesl BCIIOMOTaTeIbHBIN METO e Ul
|3] PacmMpenns kiacca FlightLevel, onpenenstomniero kakum Kypcom . App]iQation
JBIIKETCS BO3AYIIHOE CYJHO, TPEHMYIISCTBEHHO CEBEPHBIM HIIH e Domain
IOKHBIM? e infrastructure
e Kiacchl,
OIUCHIBAIOLIIHE

14

OTMeThTE BEpHBIE YTBEPXKIICHUS TIPO pa3/iesieHne KoAa Ha CIOU
corimacao DDD

MIpeIMETHYIO0 001acTh
JIOJDKHBI OBITH B CIIOE
MPHIIOKEHHUS

CJioli npeaMeTHOM
00J1aCTH MOXKeET
3aBHCETh TOJbBKO OT
cJiost
HH(pPaCTPyKTYpbI
Kaxxmprit cimoit MOXXeT
3aBUCETh TOJIBKO OT
OITHOTO CJIEIYFOIIETO
CI10st

Kaxxnprit cnoit MoxeT
3aBUCETH OT JIFOOOTO
JIPYTOTO CJIOS.

15

Kak pa3acICHUE Ha CJIOU MOXKET BBITIISIZACTD B KOAC Ha C#

Brinensats
MIPUHAATIEKHOCTh
Ka)kJI0TO WicHa K
TOMY WJIM UHOMY
CJIOI0 KOMMEHTApUEM
TlomemaTs 4yIeHBI
KJjacca,
OTHOCSIITUECS K CJIOI0
X B OTOCIBHBIN
PEruoH ¢ uMeHeM X
Co3narb o
OTIeJbHOI cOopKe
HA KaKIbIA CJI0M
Co3znarpb no
OT/1eJILHOMY
NPOCTPAHCTBY MMEH
HA KaXKAbli cJI0i

16

Kaxkoit mynkt HE sBisieTcst oTIMunTENbHONH 0COOEHHOCTBIO CYIIHOCTH
(Entity)?

IIpu n3menenuu
CBOHCTB, Y CYIITHOCTH
coxpansercs
UACHTUYIHOCTh

VY cyniHocTH ecTh
uaeHTU(UKATOP, 110
KOTOPOMY €€ MOKHO
UAECHTH(UINPOBATD,
Hampumep, Npu
3arpyske u3
XpaHWIUINA

JBe cymHocTu
OJTHOTO THIIA
CUHTAIOTCS PABHBIMH,
€CJIM y HUX PaBHBI
HIOCHTU(DUKATOPHI

© ®I'bOY BO «Heal 'V»
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cTp. 9

Ilons cymHuocTu He
MOryT 0bITh Value-
o0beKkTaMH
JleticTBus
CYLIHOCTBIO KaK
MIPaBHIIO OPOPMIISIOT
B BUJE METOIOB
KJ1acca 3TOH
CYIIHOCTH

17

Kakoii mynkt HE siBisieTcst OTIHIUTENHFHON 0COOCHHOCTHIO 00BEKTa-
3raueHus (Value-object)?

3HaueHne KaK
MIPAaBHJIO CTAPAFOTCS
nenaTh
HEM3MEHSIEMBIM
KJIaCCOM

Y 3nauennii Kak
NMpaBUJIO HET
METO/I0B, 4 eCTh
TOJIBKO CBOMCTBA
JIBa 3HaueHUS
OJIHOTO THIIA
CUHTAIOTCS PABHBIMH,
€CJIM y HUX PaBHBI
BCE UX IOJS

ITonst oObekTa-
3HAYCHUS HE MOTYT
OBITH CaMU
o0beKTaMu
3HAYCHUSIMU
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Kaxkoit mynkr HE sBnsieTcst oTmmunTensHON 0COOEHHOCTBIO CepBHCa
(Service)?

Bce onepanuu ¢
CYIITHOCTSIMH U
3HAYEeHUSIMH HYKHO
o(opMIATH B BUE
METOI0B KJIACCOB-
CepPBHCOB

OOBIYHO CEepBUCHI
CO3/IaI0TCsI B HavaJIe
IIPOTpaMMEbI B
€JIMHCTBCHHOM
SK3EMILIAPE
CepBucsI coepkar
orepanuy Haj
KJIaccaMu
IpeAMETHOMN
00acTH, KOTOPBIE 110
KaKoM-TO MpUYMUHE HE
CTaJId METOJIAaMH
9THUX KIJIACCOB
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public class Point
{
public readonly int X, Y;
public Point(int x, int y)
{
X=x;
Y=y;

public override bool Equals(object other)

Entity-o0pexToM
CepBucom
Value-00bexTOM
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var p = other as Point;
return p I=mull && p X=X && p.Y=Y;

public override int GetHashCode() => X " Y;
}

Yewm siBisgeTcst kiace Point?

20

Point — ato npumep Goraroii (rich) mim aHeMu4HO# (anemic) e DBoraroii
Mozenn? ®  AHeMHYHOIi

ba3za npaktuueckux 3agaHuit

Ne /it

DopmynHpoBKa 3aJaHUS

Hekro N. Hanucan koJl, BBIBOASALIMI CIIMCOK YCTPOMCTB, B KOTOPBIX O ONPEACIEHHON JaThl CIIyYUINCh
kputnuyeckue coou. K coxxanenuro, N. yuuiics mporpaMMIpOBaHUIO B Hadane 90-X T0JI0B, M HE 3HAKOM
C COBPEMEHHBIMU MPAKTUKAMHU.

Ckauaiite nmpoekt Incapsulation.Failures n momorute N. oTpeakTopuTh €ro Koi:

1. Beimenure HoBEIM cratnueckuil merox FindDevicesFailedBeforeDate. Meton nomken
NpUHUMAaTh He Oojee 4-X aprymMeHToB. B curHarype metona He 1omkHO ObITh Dictionary-
THTIOB U KOJUICKIIUHU C BIOKEHHBIMH JDKEHEPUK-THITaMH, Hanpumep, List<List<object>>.

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

cymrHoct Device u Failure.

IsFailureSerious, o4eBHAHO, HE HA CBOEM MECTE.

4. C day u times TOXxe HE BCE B ITOPSIIIKE.

W

Cursnarypy cTaporo MeTojia COXpaHHuTe, YTOObI MPOXOANIH TeCThl. CTapblil METO JOJIKEH
peoOpa3oBEIBATH APTYMEHTHI U BBI3BIBATH HOBBIH METOJ.

Hexro M. Hanmcan xox, onuceiBarouii npeanpuarie. OH naxe 03a00THIICS IPOBEPKOI HEIOCTHOCTH
JUTSI TIOJIEH 3TOrO Kjlacca, HO, K COKaJICHUIO, OH YYWIICS MIPOrpaMMUpPOBATh B KoHLE 90-X rofioB, U
3HAKOM JIMIIIb CO CJICrKa yCTapeBIHI/IMI/I HpaKTI/IKaMI/I HpOBepKI/I TOCJIIOCTHOCTH.

Ckauaiite npoekt Incapsulation. EnterpriseTask u momorute M. oTpehakTOpUTh €ro KOJI.

HelipoHHas ceTb COCTOUT U3 HEUPOHOB, KXKIbIH U3 KOTOPBIX UMEET BEKTOP BeCOB. MIHOTA HY)KHO
HUMETH IOCTYH K BeCcaM OTACJIbHBIX HEHPOHOB, HAIIPUMED, IPU NX MHAIHAIH3aud. OgHaKo, TPU
pa3paboTKe aIrOPUTMOB O0yUYEHHS OKa3bIBAETCs yIOOHBIM PaboTaTh CO BCEMH BECAMU B CETH Kak C
€IMHBIM BEKTOpOM. TakuM 00pa3oM, HyXHO OpraHU30BaTh Pa3INYHbIC BUABI JOCTYTA K OHUM H TEM
JKE TAaHHBIM.

Ckauaiite nmpoekt Incapsulation. Weights n marmummte kiace Indexer, KoTopsIii co3gaeTcst Kak odoepTka
Haja MaccuBoM double[], 1 OTKPBIBAET JOCTYI K €T0 MOAMACCHBY HEKOTOPOH UTMHBI, HAYAHAS C
HEKOTOPOTo JIeMeHTa. Bale pelmenne 1omKHO MPOXOIUTh TECTHI, ColleprKaniiecs B npoekre. Kak u
BCEIJIa, BBl JOJDKHBI CISMTH 32 EJOCTHOCTHIO JaHHbIX B Indexer.

[Ipu paboTe Hag MAaTEMAaTUYCCKUMU WIIA TCOMETPUICCKAMU 3a/1auaMH YacTO MPUXOJUTCS CO3/1aBaTh
"(hyHaaMeHTanbHbIe" KiIacchl, moao0HbIe int win double, [1yIst KOMIUIEKCHBIX YMCEN, KBATCPHHOHOB U
1.1. Crauaiite mpoekt Incapsulation.RationalNumbers u HanuimmTe Kiacc palMoOHAIBHOTO YHCIA.

Baie permerne TOMKHO MPOXOIUTH TECThI, COAEPKAIINECS B IPOEKTE.

[pocTeiimmii crieHapHii, KOTAa BaM HyXKHa ITeperpy3Kka METO0B U pean3anus HHTepercoB -
HaIltMCaHue HGGOJ’H)IIII/IX CTPYKTYP AaHHBIX, KOTOPbIC JOJIKHBI OBITH COBMECTHMBI C JIMCTaMH,
CJIOBapsIMHU U T.[I.

Jomyctum, BBl pa3pabaTbIBaeTe CUCTEMY JUIS aHAJIN3a COOOIIEHUH B TEXIIOJIEPKKY, M XOTUTE
KJIacCH(UIIMPOBATh UX IT0 UMEHH MPOAYKTY, THITY cooOmieHus u ero reMe. COOTBETCTBEHHO, BaM
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HEOOX0INM KJIacc, 0003HAYAIONII KaTeTOPHIO COOOIIEHNH C YKa3aHHBIMH TIOJISIMH.

Ckauaiite mpoekt Inheritance.DataStucture u co3nmaiite knacc Category.cs. B atom xmacce
nepeonpenenure meroasl Equals 1 GetHashCode, peannsyiite unrepgeiic IComparable,

YIOPSI0YMBAIOIINM KATETOPUU CHAyalla 10 MPOLYKTY, 3aT€M 110 TUILY U 3aT€M - 110 TEME, & TAKXKE
peasu3yiiTe Bce oneparopsl cpaBHeHus. M3yunTe TecTsl uIs TOTo, YTOOB! NOHSTH JICTaIH Pealu3alyy.

Ecth Bcero TpHu criocoba B3aHMOHeﬁCTBOBaTLZ

1. Cpaxarbcs ¢ apMueil.
2. CoOupaTb COKpOBHILA.
3. TIlpucsauBaTh 00BEKT cebe.

A BOT pa3nUYHBIX BHIOB 0OBEKTOB Ha KapTe yxke 5, a Oyzer emé 6onmpmre. CkadaiiTe mpoekT
Inheritance.MapObjects, orkpoiire daitn Task.cs 1 n3yunre, kak 3T0 peaM30BaHoO ceifuac.

[Ipob6nema B ToM, uto MeTox Interaction.Make colep>KUT MHOTO TIOYTH IIOBTOPSIOIIETOCS KO/,

B UTpe.

Brigenute Bee mossi, HEOOXOAUMYIO JUIS KaKI0TO B3aMMO/ICHCTBHSA, B CBOM HHTEpdeEiic.

COACPIKATh yHOMI/IHaHI/Iﬁ KOHKPETHBIX KJIAaCCOB.

B KOMHLIOTCpHOﬁ Hrpe, HepCoHAXK Urpoka BSaHMOHCﬁCTByeT C pa3JINYHbIMH 00beKTaMU Ha Kapte.

Hapyuas npusiun Dont Repeat Yourself. Kpome Toro, o Oyznet pacTu ¢ nosiBlieHHEM HOBBIX 0ObEKTOB

OtpedakTopsTe IporpamMmy, H30aBUBILICE OT MOBTOPSIOIIMXCS yYacTKOB Kofa B Interaction.Make.

B uroroBom pemennn Interaction.Make nomkeH paboraTe TOIBKO ¢ HHTEpGeHcaMu, U HEe JOIDKCH

Kakoe xe HaCJICOJOBAaHUC oe3 FeOMeTpI/II/I!

Ka)K[[BIﬁ pa3 npu L[O6aBJ'IeHI/II/I HOBOI'O TUIIA TeJIa NPUACTCA MEHATH MECTOI B 0a30BOM KJjacce.

Cube, Ball u Cylinder.
Cremaiite 310!

B ¢uHaIpHOM penIeHNH He JOIKHO OBITh HU OJHOTO ITPHUBEICHHUS TUIA.

Ckauaiite npoekt Inheritance.Geometry u nzyunre Task.cs. [Ipobnema 3Toro nmoxxoaa B TOM, 4TO

HpeZlHOHO)Kl/IM BbI 3HACTC, YTO B IIJIaHAX Il06aBl/ITl) emé MHOTI'O HOBBIX T€OMETPUUCCKUX TPUMHUTHUBOB.
B stoMm ciryuae pazymuo caenath Meton GetVolume aOCTpakTHBIM H IIEPEONIPENEIUTE €T0 B KJIaccax

I0OABIATH MBI He coOmpaeMcst. 3aTo codnpaeMcst T00aBIATh HOBBIE METOIBI ISt paOOTHI C yXKe
HAMEIOIUMUCS — OHU MOTYT BBIYHCIIATH 00BhEeM, TUIONIAlb TOBEPXHOCTH, PACCUUTHIBATH TOUKY
mepecedeHus: OObeKTa ¢ IPSIMOU U T.1.

B sToMm citydae wacto ucmonb3yercs madnoH Visitor. U3yunTte 3TOT mabaoH 0 BUKUIENH.

Omnpenenure untepdeiic Visitor u peanusyiite ero B AByx kiaccax DimensionsVisitor u

B kntacc Body nobaBsre adbctpakthblii Meton Accept(IVisitor visitor).

ABTOMaTH3UPOBAHHBIE TECTHI IPOBEPAIOT JUIIH Oa30BbIe TpeOoBaHMs. [IpoBepuTH, UTO BB BCE
CeJIaay IPaBUIBLHO MOKHO CAMOCTOSATENBHO TaK:

JlaBaiiTe Temepb MPEAIOI0KIM, YTO B TIPEABIIYIIEH 3a1ade HOBBIX T€OMETPUICCKIX IIPUMHUTHBOB

SurfaceAreaVisitor, g paccaéra pasMepoB (IIHPHHA, BRICOTA) U TUIOMIAAN TIOBEPXHOCTH PUTYD.

1. B peamm3anusx Visitor He JOIDKHO OBITh HU OJTHOTO NPHUBEISHHSI TUIIOB M HU OJHOTO if-a.
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VIMeHHO 3TOM IPOCTOTOM pemieHne ¢ Visitor-oM Jrydie NCXOTHOTO ¢ INTHHHEBIM if-else.

2. PaOora ¢ kaxm0#l pUrypoi JoKHA 0Ka3aThCsl B OTACIBHOM METO/IE. A 3HAUUT JJAXKE €CITH

nobaBuTCs HOBas purypa, OyIeT MeHbIIe BOSMOKHOCTEH CITyJaifHO BHECTH OIIMOKY B
00paboTKy cTapbIX GUTryp.

3.  Kommuistop momkeH KOHTPOIMPOBATh, YTO BHI HE 3a0bITH 00paboTaTh HU OAHY U3 QUTYD:

€CJIN BbI 336y,Z[CTC Hanucarb OAUH U3 MCTOAO0B, IpOrpaMMa JaK€ HC CKOMIIUIIUPYCTCH.

4. B unrepdetice IVisitor, B kiacce Body u Bcex ero moakinaccax He TO/DKHO OBITH HUKAKOTO

YIOMHHaHUS IJIOMIAIN TOBEPXHOCTH, Pa3MEPOB I KOHKPETHBIX KJIaccoB Visitor-oB. A

3HAYUT MPH T00ABJICHUH HOBBIX PACCUCTOB, 3TH KJIACCHI HE HY)XHO OyJeT MOAU(UIIUPOBATS.
5. Jna nobaBneHns HOBOTO MeTOona pabOTHI ¢ GUTYpaMH, JOIDKHO OBITH JOCTATOYHO T00aBUTH

HOBBIH KJ1acc Visitor-a.

Hamnbonee oueBHAHBIN CiTydail HCIIOIB30BAaHUS [HKEHEPUKOB — CO3JaHne Komeknuid. Ckagaiite
npoekT Generics.BinaryTrees u co3gaiiTe B HEM KJIacC OMHAPHOTO JIepeBa MTOMCKA TaK, YTOObI OH
MIPOXOIWJ MPUIIOKEHHBIE TECTHI.

Ecmm Yy BacC OCTAaHETCsI MHOT'O BPEMCHU, OHTHMH3prﬁTe KOO METOoAa GetEnumerable Tak, 4TOOBI OH

pabotai 3a O(n) Mo BpeMeHH, TJIe N — KOJIWYECTBO AIeMeHTOB B niepeBe, u O(1) mo mamstu. Eciau
BpPEMEHH HE OCTAHETCSI, Bbl MOYKETE UCIIOJIB30BaTh MEHEE ONTHMAJILHOE PELICHHUE.
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B anammse JaHHBIX OBIBAIOT OYEHbB IT1OJIE3HBI Ta6J'II/ILILI. HaHpHMep, CTPOKHU MOT'YT COOTBETCTBOBATbH

JaTaM, CTOJIOI(bI — JeMapTaMeHTaM, a B sSiYeiKax MOXKET XPAHUTCS BhIPyUKa JelapTaMeHTa 3a
KOHTPAKTHI Ha COOTBETCTBYIOIIYIO JaTYy.

Crenaiite Takyio Tabnuiry, KoTopas Obl:

1. I/IHHCKCI/IpOBaﬂaCI) BCIIMYMHAMH THUIIOB, yKaSaHHbIX HpI/I CO3JaHUU Ta6J'II/IL[I)I.
2. Hwmena 6bl 1Be BO3MOXHOCTH JUISI MHCKCUPOBAHMS:
1. C aBTOMAaTUYECKHM CO3IaHHEM HYXXHBIX CTPOK U CTOJIOLIOB «HA JIETY» MPH
obpamierny K TabIIUIle IO COOTBETCTBYIOMINM HHICKCAM;
2. Kotopas 061 TpeboBaa co3maHusl CTOIOIOB U CTPOK 3apaHee M BEIOpackIBaia
UCKJIFOYCHHUE TP JIOCTYIE K HECYIICCTBYIONUM CTOJIOIAM HJIA CTPOKAM.

Ckauaiite npoekt Generics.Tables u u3y4uTe TeCThl, KOTOPBIC JOJHKHA IPOXOIUTH Ballia TadIuIa,
YTOOBI MOHATH ETAH 33/IaHHS.

JIoTIOTHUTEIBHO MMOIyMaiTe HAl TEM, KaK HE XPaHUTh JIMIIHEH HH(OpMALIUK B TAOIHUIIC: €CITH B
JAHHYIO IaTy B TAaHHOM JeTIapTaMeHTe He OBLIO 3aKIF0YeHO KOHTPAKTOB, TO 3HaueHue Oyaet 0, u
XPaHUTh COTHU HYJEH, OYEBUIHO, HE HYXKHO.

11

He Tak-To IpOCTO CACIIATh YIIPAXKHCHUC HAa KOBApHUAllMIO U KOHTpaBapualnuo, HO HaM yAaJlOCh.

Ckauaiite npoekT Generics.Robots n m3yuure kinace Architecture.cs. OH ONUCHIBAET HEKHId IPOEKT

apXUTEeKTypsl pobota. B Hem ecth Al, BeipabaThIBaromnii KOMaHIbl, 1 Device, KOMaHIbI
HUCIOIHSIOIIUHN.

IIpu sTom, Al yke ToTOBBI i1s1 ABYX TUIOB poboToB (Builder u Shooter), a Device ecTs TOnBKO A7

HOZ[BI/I)KHoﬁ qacCTu.

Ceituac Bce paboTaeT, HO BaM He HpaBHUTCs. UTO 3T0 3a object-bI HOBCIOMY, T/I€ CTpOTast TUIN3AIHA?
Koneuno, RobotAl u Mover OIKHBI CTaTh JPKEHEPUK-KIIACCaMH, TUITU3UPYEMBIMHU KJIACCOM KOMaH/IbI.
OnHako, KOTza BBI 3TO CAENAETE, BB 0OHAPYKUTE, UYTO 3Ta apXUTEKTypa HE KOMIMINpPYETCs. 31eCh

HY)KHO IPUMEHHUThH KOBAPHUAIIHMIO JUIs TOTO, YTOOBI HCIIPABHUTH 3Ty MPOOIEMY.

12

Hekro N paspaboran reHeparop oruero B npoekre Delegates.Reports, KoTopslii cuuTaeT npocTyro
CTAaTHCTHKY O IOTO/Ie TT0 HECKOJIBKUM ITapaMeTpaM 3a HeCKOIbKo qHel. Ero reHeparop pacmmpsiem, n

OH HaIllucCaJl IBa OTYCTa C €ro IIOMOIIBIO. OTYCT B HTML, C‘II/ITaIOHIPIﬁ CpeaHeC U CTAaHJApPTHOC
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OTKJIOHEHHE, 1 oT4eT B Markdown, cunTarommi MeauaHbl.

OpHaxko, 9To Aearh, €CIIM Hy>KHO IOCYATATh MEINAaHbI U BbhIBecTH pesynasrar B HTML? Uro, ecim
Hyx)eH Oyner Tpetuit order B HTML? Tekymiee pemeHue kpaitHe HEyAOOHO IS TAKUX CUTYaIlnH.

ITomorute N orpedakTopuTh KOfI, IEpEBEs €0 ¢ HaCIeIOBaHUS Ha JeerupoBanue. Paznennre
OTBETCTBEHHOCTHU 10 O(OPMIICHHUIO OTYETA M 10 BRIYUCICHHIO ITOKa3areneil. B pesynbrare cam kiacc
ReportMaker BaM, BO3MOXHO, YK€ ¥ HE TIOHaTOOUTCSI.

JleneraThbl U UX MPOU3BOJHBIC (TaKKe, KAK COOBITHS) MOKHO HCIIOIB30BATh JUTS 3aMEHBI KIIACCHIECKOTO
00BEKTHO-OPHEHTHPOBAHHOTO 1abnoHa Habmonarens. DTOT 11aba0H peaan30BaH B MPOEKTE
Delegates.Observers B (aiine ObservableStack.cs B ki1accH4eckoM BHUJIE, TaK KaK OH OIMKMCaH B
KHIDKKaX.

13
BunHo, kax MHOTO HH(PPACTPYKTYPHOTO KoJla HEOOXOANMO ISl 00ecIIeYeHNsI OYeHb HECIIOKHON
¢yuxuronansHocTd B uncrom OOIL.

BCHOMHI/ITC, YTO TAKOE COOBITHE B SI3BIKE C#, )48 OTpe(l)aKTOpre KOJ C €10 UCIIOJIb30BAaHUEM.

Yacro JcJIerarbl MOXXHO HUCIIOJIB30BaTh JJIA TOHKOM HaCTpOﬁKPI AJITOPUTMOB, YTO IMO3BOJIUT
HCIOJIb30BAaTh OAWH U TOT K€ KOJ IJId PCHICHNA HECKOJILKO PAa3HbIX 3aJa4.

Ckauaiite npoekt npoekre Delegates. TreeTraversal

[epen Bamu Tpu 3amaun:

1. JlaHO AEepeBO KaTeropuii MpoAyKTOB, B KXKIOW KaTETOPUU MOTYT OBITH IPyTHE KaTerOpUH U
COOCTBEHHO MPOAYKTHI. BaM HY»KHO BBIBECTH CITUCOK IPOJYKTOB.

2. JlaHo AepeBo 3aaada, KakIas 3aada MOXKET COAepKaTh Mo3aaaun. BaMm HY»HO BBIBECTH
CIIMCOK TaKWX 33J]1a4, y KOTOPBIX HET MOA3a/1a4.

3. Jlano OmHapHOE JIepEBO, Y KOTOPOTO KaXIbIi JIUCT COMCPKHUT BEIIUUYHMHY, & KOXKIbII HE-JIUCT
HE COIEPKUT BEJIMUMHBI. BaM HY»KHO BBIBECTH BCE BEJIMYMHBI, COACPIKALLUECS B ITOM JIEPEBE.
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BaMm HyXHO HamcaTh 0OuH ANTOPUTM 00X0a IepeBa, KOTOPHIH OBl MPUHUMAI B KAYECTBE aPTyMEHTOB
JIEIIeraThl, OOBSCHSIONINE aITOPUTMY, KaK 00XOIUTH JIEPEBO U KAKUE BETMIUHEI BHIBOJHTS.

CIIHIIKOM CJIOKHBIE ACJIETaThl MOT'YT 3aTPYAHATH YTCHUE KOAA, ITIO3TOMY M3 BCETO MHOFOO6paSI/I$[
peuicHus BI)I6epI/IT€ peHICHUEC, MAKCUMAJIbHO MMOHATHOC HCIOATOTOBJICHHOMY YU TATCIIIO.

IMocie 3TOTO BaM HY»KHO HAITKCATh PEean3alii METOIOB, YKa3aHHBIX B TECTaX, TaK, YTOOBI TECTHI
3apaboTay.

JleneraTsl O3BOJIAIOT HAM B psiJie Clly4aeB 00XoAuTcs BooOmIe O6e3 co3nanus kinaccoB. Ckauaite
mpoekt Delegates.PairsAnalysis.

Merton Analysis.FindMaxPeriodIndex(params DateTime[] data) momkeH mocienoBareiabHO pa3OUTh
CIKCOK JIAT 10 MapaM U BEPHYTh WHAEKC Mapbl ¢ HAUOOIBIIUM MIEPUOIOM MEXKTY JTATAMH.

15 BI/II[HO, KaK MHOT'O KJIACCOB MPUXOAUTCS NUCATh U KAKYI0 HCTPUBHUAJIbHYIO CUCTCMY HACJICAOBAHUS
HCIIOJIB30BATh.

W36aBbTech OT JIMNIHUX KIAaccoB U nepeBeaute Beranciaenus B LINQ-crmis, paspaboTas 1sa merosa
paciypeHus

e  Pairs, KOTOpBIN MpeBpaNIaeT mociaenoBareapHoCcTh T B mocneaoBarenbHoCTh Tuple<T,T>
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o MaxIndex, KOTOpLIﬁ UeT MHACKC MAaKCUMAJIBbHOI'O 3JICMCHTA.

B ximacce Analysis nepenuiuTe ABa METO/Ia TaK, YTOOBI OHH HcToIb30Bany Pairs 1 MaxIndex, a Tpu
BCIIOMOTATENbHBIX KJIacca U3 IPOEKTa MepecTall HCIO0JIb30BAThCS.

16

Ckauaiite npoekt Ddd. Taxi.

Bce Value-tumnsl, cornmacho DDD, 1omkHBI oJ/Iep>)KMBaTh CEMaHTHKY 3HaUSHUH, TO €CTh
CpaBHHBATHCA IO COAECPIKUMOMY CBOUX cBoMcTB. Kaxkmprit pa3 peammsoBreiBath Equals, GetHashCode u
ToString cooTBeTCTBYIONIMM 00pa3oM — JO0BOJILHO MYTOPHOE 3aHsTHE. YacTo JuIst 3TOro CO3atoT
0a30Bblil K1acc, HAaCcJIeIOBAaHKUE OT KOTOPOTO PEATIM3yeT HYKHBIM 00pa3oM BCE 3TH CTaHAapTHbIC
METOMBI. DTO BaM U MPEACTOUT CIeNaTh!

B pamkax 3TOoTO0 3a1aHIs CpaBHUBATh Value-THUITEI MOKHO TOJBKO 110 3HAYEHUIO UX ITyOINIHBIX
CBOWCTB, O¢3 yueTa 3HaueHUsI MMojiei. XOTs Kak MPaBHIILHO 3TO CTOUT JICNIaTh Ha MPAKTUKE — BOIIPOC
JIUCKYCCUOHHBIN U, CKOpee, TPEAMET IOTOBOPEHHOCTEN B Ballell KOMaH/Ie.

B ¢aiine Infrastructure/ValueType.cs peanmsyiite kiacc ValueType Tak, 4TOOBI MPOXOIHIN BCE TECTHI B
¢aiine ValueType Tests.cs.
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[Iponomxkaiite B ToM ke ipoekre Ddd. Taxi.
W3yuure napy kinaccoB TaxiOrder u TaxiApi — 3T0 Mozenb npegMeTHO 00JIacTH 1Mo 3aKa3y TaKCH.

TaxiOrder — TUIIKMYHaA aHCMHUYHasA MOACIIb. Bces JIOTHUKa, CBA3aHHas C 9THUM KJIaCCOM HAaXOIUTCs B
TaxiApi.

[Mepepaboraiite kinacc TaxiOrder cornacuo npunimnam DDD. A umeHHo:

e Crpynnupyiite cBsa3aHHbIe cBOiicTBa TaxiOrder Bo BcrioMoraTenbHbIe Kilacchl: PersonName,
Address, Driver. /1yt 5Toro MO>XHO Kak HCIIOJIb30BaTh YK€ FOTOBBIE KIACChI U3 IPOCTPAHCTBA
uMmEH Domain, Tak u co3maBath COOCTBEHHBIC Kitacchl. [Ipu mpoBepke 3toi 3aaaun ValueType
U3 TpeApIAyINeH 3a1aqu OyIeT TOCTYIIeH — HMCIOIb3YHTE ero!

e Ilepenecute Bcio oruKy m3 MeTonoB TaxiApi B meroasl TaxiOrder. B TaxiApi qomken
0CTaThCsl TOJIBKO TECTOBBIN KO/ M BBI30BBI COOTBETCTBYIOLIMX MeTooB TaxiOrder.

e Jlo0GaBbTe MPOBEPKH Ha BAJIUAHOCTH JiercTBUi — kupaaiite InvalidOperationException, eciu
JEHCTBHE B JAHHOM COCTOSIHUH 3aKa3a HEBAJIUIHO.

e 3ameHHTE Bce IOJIS Ha CBOMCTBA U 3aKpOiTe y CBOMCTB ceTTephl. Bripouem, MOXKHO 3aKpBITh U
CaMU CBOMCTBA.

ITpoBepsiiiTe pe3ysIbTar 3allyCKOM TECTOB.

ITpu nepepabdotke kona, myonuuHblii nHTEpdeiic TaxiApi Hy)>KHO COXpaHUTb, YTOOBI CUCTEMA
TECTUPOBAHUS CMOIVIA IPOBEPUTH PE3YJBTAT Balero pedaxkropuara. OnHako, B peaJbHOM MPOSKTE
nepepaborka TaxiOrder HaBepHsiKa MoBjekya Obl 32 cobol nepepadoTky u TaxiApi.

18

Ckauaiite npoext SRP.ControlDigit.

B cepwuiinbie HOMepa, HOMepa CUETOB U KOJbI ITPOYKTOB OOBIYHO BKIIIOYAIOT TaK Ha3bIBAEMBII
KOHTPOJIBHBIN pa3psifl, 3Ha4€HHE KOTOPOTO BBIYMCIISIETCS TI0 OCTANbHBIM Iudpam HoMepa. OH HyXeH,
YTOOBI IOATBEPK/AATH OTCYTCTBHE OMIMOOK IPH BBOAE 3THX HOMEPOB BPYUHYIO MIIH IIPH CUUTHIBAHUH
UX C IIOMOULIbIO CKAaHEPOB.

Ecth HeckombKo CTaHAAPTUSUPOBAHHBIX aJITOPUTMOB BbIYHCIICHHA KOHTPOJBHOTO pa3pdaaa. HpO‘IPITaTI;
HX KPAaTKOE€ ONHUCAHUE C ITPUMEPAMU MOXKHO B COOTBGTCTByIOLHCﬁ CTaTbC BUKHUIICANH.
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B mpoexkre yxe peanmmsoBan oqua Meton UPC. IIpuuem peamm3oBaHa 0e3 KakoH-INO0 TEKOMIIO3UIIUH.

BaM HyXHO peanu3oBarh JBe APYrux QyHKIMH, HO 3TO He mIaBHOeE. [T1aBHOE, IpOoBECTH
JIEKOMIIO3UIMIO UMEIOIIErocs Kojia, pa3oKB ero Ha HeOOIbIKE MOBTOPHO UCIIOIb3yeMble (PyHKIIUH.

B Bamewm perniennn, B kitacce ControlDigitAlgo TomKHBI 0CTAThCS BCEr0 TPU KOPOTKHX METoa — 110
OZIHOMY Ha Ka)XZBIi aJroputM paccuéra. Bee ocranbpHble QYHKINH JOTDKHBI OBITh HOJIE3HBI, TOHSATHEI
W CaMOJIOCTATOYHbI BHE KOHTEKCTA ITOW 33/1a4 U HAXOAUTCS B BUJE METOJIOB PAaCLIMPEHUsI B Ki1acce
Extensions.

B a710i1 3a1aue neiicTBYeT orpaHMYeHNE Ha [UIMHY MeTooB — He Oonee 10 crpok. Ho He Hamo
TBITAThCS 3aIIMCHIBATH CPa3y MHOTO OIEPAaTOPOB B OAHOM CTPOKE — ITO AypPHOH TOH B
IIPOTPaMMHPOBAHUH.

ITocne oxoHYaHus el pa3 MOCMOTPUTE HA CUTHATYPBI BCEX BCIIOMOraTelIbHbIX METOA0B. TouHO jn
OHU OyIyT MOHSATHBI APYTOMY IPOIPaMMHUCTY 0€3 TOANNISABIBAHUS B UX KOJ?

C‘IPIT&IZTC, YTO 3TH METOJbI HC 6y)1yT BbI3BIBATHCA CJIMIIKOM YacCTO, ITO3TOMY HE HYXKHO IBITAaTbHCA UX
ONITUMHU3HUPOBATH, BMECTO 3TOI'0 COCPEAOTOYBTECH HA ITPOCTOTE, TOHATHOCTU U BO3MOXXHOCTH
TOBTOPHOI'0O UCTIOJIb30BAHMUS.
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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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