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09.03.03 IIpuxnagnas uHpopMaTHKa, HUT-pemiennss u TexHoJa0oruu o0padoTkm
JaHHBIX B JKOHOMHKe, 0akanaBp, Ilpoexkmuposanue npunoxcenuii Ha azvike C#, 2025,
oYHAaA

DoH/I OLIEHOYHBIX CPEACTB JUCHUILIHHBI (MO1YJIsI) 0100PEH U PeKOMEHI0BaH
[TpopexTop no yuebHoit pabote yrBepxaeHo 24.02.2025 A.A. CanamatoB

Y4eHBIM COBETOM HHCTUTYTa HH(POPMAIIMOHHBIX TEXHOJIOTUH
ITporoxoi 3acenanus Ne 6 ot 20.02.2025
[Ipencenarens YueHoro cosera

MHCTHUTYTa WH(POPMAITUOHHBIX
TEXHOJIOTUH COIJJaCOBAHO IO. B. Ilerpuuenko

3acenanueM kKadeapsl HHPOPMANMOHHBIX TEXHOJOTHA M  JIKOHOMHYECKOM
uHpopMaTHKH

ITporokon 3acenanus Ne 6 ot 20.02.2025
W. o. 3aBenyromero kadenpoit COIJIACOBAaHO C.A. Ckpunos

ABTOD (COCTaBUTEIb) C.A. Cxpunos

Crpykrypa paGoyeii mporpaMmsbl cOOTBeTCTBYeT npuka3sy pekropa ®I'bOY BO
«Yeal'¥V» ot «13» anpess 2021 r. Ne 247-1



MUHOBPHAYKU POCCUUN
\‘)} denepabHOE TOCYIapCTBEHHOE OIOIKETHOE
@ 00pa3zoBaTenbHOE YUPESIKACHHUE BBICIIEro 00pa3oBaHus

«Yensbunckuii rocynapcrseHHsli yauBepenter» (PI'BOY BO «Uenl'Vy»)

(DOHZ[ OLCHOYHBIX CPEACTB IJIsA HpOMe)KyTO‘lHOfI aTreéCraiuy 110 JUCHUILINHE (MOZ[yJ'[IO) <(Hp0€KTI/IpOBaHI/Ie

nprtoxeHnH Ha s3bike C#» o Hanpasnenunto nmoarotosku 09.03.03 «IIpukiagHas nHGOPMATHKa» HAIPaBICHHOCTH cTp. 2

«UT-penienus U TEXHOIOTUH 00pabOTKH JaHHBIX B 9KoHOMHKe» PI'BOY BO «Uenl'Y»

Conep:xkanue

1. TTaciOPT (POHIA OTIEHOUHBIX CPEIICTB ....vvenveesvreassesssreassesasseassesssseassesssseasesssseansesssssasesssseansesssseassessnssnnes 3

2. TlepedeHb GOPMHUPYEMBIX KOMITETCHITHH ....vvveevvressresssressssessstnesssseesssseessssessssseessssesssssesssssesssssessnssesssees 4

3. CogpepxaHue OLEHOYHBIX CPEACTB MO JUCHIUTIIIIHE ...e.vvesreesrerssreesseessseessesssseesseesnseessesasesssessssesssnsansesnes 5)
3.1. DBUIBI OIEHOUHBIX CPEIICTB ..vveuteessrtassessureassesssseesseessseasesasseessssssseansessssesssssansesssessseesssssnsesseesnsesses 5
3.2. COIEPIKAHUE OLECHOUHBIX CPECIICTB ...uveerureanrersureessesssseassesasseessesssseensesassesssssansesssssansessssssnsessesanseses 5

4. Tlopsiok IPOBEACHUS U KPUTEPUU OLICHUBAHUS IPOMEKYTOUHOM ATTECTAIIUH ...vvverveenreeneeenneeenneesnnes 16
4.1. Tlopsinok MpOBEAEHUS TPOMEKYTOUHOM ATTECTALIMM «...vvvrereesreessreeneessreesnessnneesneessneessessnneesnessnns 16
4.2. Kpurepuu orieHUBaHUS MPOMEKYTOYHON aTTECTAIUU IO BHJIAM OLICHOYHBIX CPEJICTB .............. 16
4.3. Pe3ynpTaThl IPOMEXKYTOUHOM aTTECTAIIMN U YPOBHU CPOPMUPOBAHHOCTU KOMIETCHIIHH. ......... 16
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«Yensbunckuii rocynapcrseHHsli yauBepenter» (PI'BOY BO «Uenl'Vy»)

®DOHJT OLIEHOYHBIX CPECTB I IPOMEKYTOUHOH aTTeCTal[uy 1Mo aucuuiurHe (Moxymo) «[IpoektupoBanue
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ctp. 3

1. IMacnopTt ¢oHIA OLIEHOYHBIX CPEACTB

Hanpasnenue noarorosku: 09.03.03 Ilpuknagnas napopmaruka
Hanpasnennocts: UT-pemienns u TexHonornu oOpaboTKU JTaHHBIX B SKOHOMUKE
Jucuuniuna: [IpoextupoBanue npuinoxeHuil Ha a3bike C#

Cemectpsl: 5

®opMa IPOMEKYTOUHON aTTECTALUU: 3a4ET

,HJ'IS[ OLCHUBAaHUA PE3YJIbTAaTOB O6y‘IeHI/ISI HCIIOJIB3YCTCA 6aHHBHO'peﬁTHHFOBaﬂ CHUCTCMaA.

© ®I'bOY BO «Henl'Y»
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MUHOBPHAYKU POCCUUN
DeneparbHOE TOCYIAPCTBEHHOE OI0IKETHOE
00pa3zoBaTenbHOE YUPESIKACHHUE BBICIIEro 00pa3oBaHus

«Yensbunckuii rocynapcrseHslil yausepeuter» (PI'BOY BO «Uenl'Vy»)

CDOHZ[ OLCHOYHBIX CPEACTB IJIsA HpOMe)KyTO‘{HOfI aTreéCraiuy 110 JUCHUILINHE (MOﬂyJ'IIO) <(HPOCKTI/Ip0BaHI/Ie

nprtoxeHnH Ha s3bike C#» o Hanpasnenunto nmoarotosku 09.03.03 «IIpukiagHas nHGOPMATHKa» HAIPaBICHHOCTH cTp. 4

«UT-penienus U TEXHOIOTUH 00pabOTKH JaHHBIX B 9KoHOMHKe» PI'BOY BO «Uenl'Y»

2. Ilepeuenb popMupyeMbIX KOMIIETEHIIHI

N3yuenue

muctuiuiniel - «lIpoexkTupoBaHue mnpuioxkeHuil Ha s3pike C#» HampaBiIeHO Ha
(dbopMupoBaHUE KOMIIETEHIIH, MTPUBEAEHHBIX B 1.

Tabmuua 1. Pe3ynprarel 00yueHUs 110 TUCIHUILUIHHE.

Kongr
KOMIICTCHII COI[C KaHHC I/IHIII/IKaTO bl
p o P Hepequb IIaHUPYEMBIX
u KOMIICTCHIIMHU COI'JIaCHO JOCTHIXXCHUA e3VIIbTATOB O6VUEHHs HO
COIJIaCHO O1rocC KOMIIETEHIIUU pesy I[chmmﬁe
dI'oC (OITOIT BO) coraacHo OIIOII
(OIIOII BO)
1 2 3 4
OIIK-7 CnocobeH pa3pabaTbiBaTh OIIK-7.1. lemoHCTpUpYET 3HAaTh: TEOPHUIO AJTOPUTMOB,
QICOPUTMBI U IPOTPAMMBI, 3HaHHWE OCHOB HH(OPMATHKH, | METOJOJIOTHIO U TEXHOJIOTHIO
[PUTOJHBIC IS NPAKTUICCKOTO TCOPUHU aJITOPUTMOB, 00BEKTHO-OPHUEHTUPOBAHHOTO
HPUMEHCHH, METOIOJIOTUU U TEXHOJIOTUU MporpaMMHUpPOBaHUsA Ha A3bIke C#
MIPOTpaMMHUPOBaHUS YMeTh: pa3pabaTsiBaTh

OIIK-7.2. [leMOHCTpUpYET
yYMEHHS pa3padaTbIBaTh
ANTOPUTMHUUYECKHE U
MPOTPAaMMHBIE PEIICHNUS
OIIK-7.3. Umeer
MPAKTHIECKUH OTIBIT
UCIIOJIb30BAHUS TEXHOJIOTUH
pa3paboTKH MPOrpaMMHOTO
obecrnieyeHus

ITOPUTMHUUYECKHE U ITPOTPAMMHBIC
perieHus Ha si3bike CH#

Brnaners: HaBBIKM HCIOJIB30BAHUS
00BEKTHO-OPHEHTUPOBAHHBIX
TEXHOJIOTHH pa3paboTku
MIPOTPaMMHOTO 00ecTedeH s

© ®I'bOY BO «Henl'Y»
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DenepanbHOE FOCYIapCTBEHHOE OI0KETHOE
00pa3oBaTesbHOE YUPEKACHUE BBICIIET0 00pa30BaHus

«Yensbunckuii rocynapcrseHHsli yauBepenter» (PI'BOY BO «Uenl'Vy»)

®DOHJT OLIEHOYHBIX CPECTB I IPOMEKYTOUHOH aTTeCTal[uy 1Mo aucuuiurHe (Moxymo) «[IpoektupoBanue
nprtoxeHnH Ha s3bike C#» o Hanpasnenunto nmoarotosku 09.03.03 «IIpukiagHas nHGOPMATHKa» HAIPaBICHHOCTH
«UT-penienus U TEXHOIOTUH 00pabOTKH JaHHBIX B 9KoHOMHKe» PI'BOY BO «Uenl'Y»

cTp. 5

3. Conep:xaHue OLEHOYHBIX CPEICTB MO AUCIHUIINHE

3.1.Buabl OlIeHOYHBIX CPEICTB

Ta6yimma 2. Busibl OlICHOYHBIX CPEJICTB.

HaumenoBanne HaunmeHoBanue
Koz xomnerenmn/ KonTtpomupyemsie TeMbl/ OLICHOYHOTO CPEICTBa OLICHOYHOTO CPEJCTBA
Ne /m IUTAHUPYEMBIE PE3yIbTaThI paszensl JUIA TEKYLIETO HA MIPOMEKYTOUHOU
o0yueHus KOHTPOJIA arrecranuun/Ne 3aanus
OIIK-7.1. JlemoHCTpUpYyET Cunrakcuc  s3eika  C#. | Tecr 3amanus Tecta Ne 1-20
3HaHME OCHOB MH(GOPMATUKH, OOBEKTHO-OPUEHTHPOBAHOE
TEOPUU aJITOPUTMOB, HpOrpaMMHpOBaHHE
METOJIOJIOTUN U TEXHOJIOTUHU IpoexTupoBaHie 0OBEKTHO-
[IPOrpPaMMHUPOBAHUS OPHEHTHPOBAHHBIX
! 3HaTh: TEOPHIO AITOPUTMOB, NpHIIOXKERHH Ha si3bike CHf
METOOJIOTHIO U TEXHOJIOTHIO
00BEKTHO-OPHEHTUPOBAHHOTO
MPOrpaMMUPOBAHUS Ha SI3bIKE
C#
OIIK-7.2. leMmoHCTpUpYET Cunrakcuc  s3pika  C#. | Tect IMpakTuyeckue 3a1aHus
yYMEHHS pa3padaThIBaTh OOBEKTHO-OPHEHTUPOBAHOE 1-18
ANTOPUTMHUUYECKUE U HPOrpaMMHUPOBAHHE
) MPOrpaMMHBIE PEIICHHS ITpoextupoBaHue 0OBEKTHO-
YMeTh: pa3pabarsiBaTh OpPHEHTHPOBAHHBIX
AJITOPUTMHYECKHE 1 MpUIOKEeHUH Ha si3pike CH#
IPOrpaMMHBIE PEIICHHUs Ha
sa3bike C#
OIIK-7.3. Umeer Cunrakcuc  s3pika  C#. | Tect IMpakTHyeckue 3a1aHus
MIPAKTUYECKHUI OIBIT OOBbEeKTHO-OPHEHTUPOBAHOE 1-18
UCTIOJIb30BaHMs TEXHOIOTUI HpOrpaMMHUPOBAHUC
pa3paboTKH MPOrpPaMMHOTO IpoexTupoBaHie 0OBEKTHO-
obeceueHus OPHUCHTHPOBAHHBIX
3 BliajieTh: HABBIKK IpUIIOKEHUH Ha sa3bike C#
MCIIOJIb30BaHUs OOBEKTHO-
OPUEHTHUPOBAHHBIX
TEXHOJIOTHH Pa3paboTKH
MPOrPAMMHOTO 00€CTICUSHHSI

TumnoBsie 3alaHuA, KPUTCPpHUU U II0KA3aTCIIM OLOCHUBAHUA B pPaMKax

TCKYHICTO KOHTPOJIA

Mpe/ICTaBJIeHbl B paboueil mporpaMme AUCUUIIINHBL (Mo1yisA). [oJIHbIE KOMIUIEKTHI OLIEHOYHBIX CPEJICTB
U KOHTPOJIbHO-U3MEPHUTENbHBIX MaTepHAaIOB XpaHIATCA Ha Kadepe.

3.2.Conep:xaHue OllEeHOYHBIX CPEACTB

baza tecToBhIX BOIIPOCOB

No BapuaHTsI 0TBETOB
. /IT ®DopMynHpoBKa BOIIpoOca (TIOJTYy>KUPHBIM IPUPTOM —
BEPHBIC BAPHAHTHI)
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 «Henl'Y»
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ctp. 6

OTMeThTe BCe KOPPEKTHBIE OOPAIIEHHS K MOJISIM OOBABICHHOTO BBIIIE
kimacca 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; }
H

}

Hepqu/Icm/ITe BCC CHOCO6BI, KOTOPBIMH MO’KHO n30aBUTHCS OT OLINOOK
KOMITHJIAAIIMHU B 3TOM KOJI€

Ilepenectu 3TOT KOA
B IPYTYI0 cOOPKY
CMeHHNTH
Moaupuxarop
nocryna ClassB ¢
public Ha internal
CMeHUTD
MoAU(pUKATOD
nmoctymna Method2 ¢
private Ha public
CMeHUTH
Moaupuxarop
pocryna Methodl1 ¢
public Ha private
CMeHUTH
Moaupuxarop
apocryna ClassA ¢
internal na public
CMeHHTh
MoAU(DUKATOD
moctymna 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;
}
§

Konsepcus nepemennoii b x ClassA — 3to

Upcast
Downcast
Hu T0, HM 1pyroe

4. | KonBepcus nepemenHoii ¢ xk ClassA

Ipoiiger 6e3
omundoK
Be13oBer ommoKy
KOMITHJTS LM
Br1zoBet ommoKy
BBITOJTHCHHS

5. | KonBepcus nepemenHoii a k ClassB - ato

Upcast
Downcast
Hu to, Hu nipyroe

6. | Kouepcus nepemennoi d k ClassC

[Ipoiinet 6e3
omubdoK

Be13oBer ommoKy
KOMITHJIS LI H
Bbi3oBeT o1IMOKY

© ®I'bOY BO «Henl'Y»
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00pa3zoBaTenbHOE YUPESIKACHHUE BBICIIEro 00pa3oBaHus
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crp. 7

BbINNOJTHCHU A

7. | K xakuMm TmiaMm MOXKHO 6e3 ommbOoK mpuBecTH nepeMennyo d?

ClassA
ClassB
ClassC

8. | Konusepcus nepemenHoii ¢ k ClassB .

Upcast
Downcast
Hu 10, HU ApyrO€

interface A { }

9. class X: A {}

class Z : X {}

interface B : A { }

class Y : X, B {}

Kakue 13 3TuX clIeAyI0IKX OIepaTopoB He BEIOPOCAT HCKIIOueHHe?

YasB
XasB
X

Y
B)Z

10

Kakue u3 3Tux yTBep>KACHUI BepHBI 151 aOCTPaKTHBIX 0a30BBIX
KJIaCCOB, HO HE BEpHBI JUI UHTEp(deiicoB

MoryT coaep:karb
noJst

MoryT coaep:karb
peann3anuio
METO0/10B 0230BOr0
KJ1acca uim
HHTepeiica
MoryTt coaepKarb
CBOICTBa

MoryT coaepxkarb
MeTO/bI C
peaJu30BaHHOM
JIOTUKOH

MoryT coaep:karb
NMPUBATHbIE YJeHbI

11 cion?

Kak Bo1 AYyMaeTe, 3a4€EM MOXKET OBITH MOJIC3HO pa3acICHue KoJga Ha

IIpouie HaBuranus
0 KOAY — HOBHYKY
MpolIe NOHATH, T1e
HCKATh TOT WIH
HMHOI1 KJacc
HosiBasieTcs
BO3MOKHOCTb
MOBTOPHOI0
HCNO0JIb30BAHUS
cJIOSI PeIMeTHOM
001acTH B pa3HbIX
NMPUIT0KEHUSAX

bes paznenenus Ha
CJIOM, KOJI HEIb3s
Oyzner
MPOTECTUPOBATH
Kon, nist kotoporo
KPUTHYHA
IMPOU3BOAUTEIIBHOCTD
, MOXXHO BBIHCCTH Ha
Oonee HU3KWH
YpOBEHb, ¥ OH OyzIeT
paboTath ObICTpee

12

B kakoM ciioe JODKEH 0Ka3aThCsl KIIACC, OMUCHIBAIOIINNA KOHTPOI
Windows Forms, mis otobpaxenus nHbOpMaIuy o nanueHre?

Ul
Application
Domain

© ®I'bOY BO «Henl'Y»
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«Yensbunckuii rocynapcrseHHsli yauBepenter» (PI'BOY BO «Uenl'Vy»)

®DOHJT OLIEHOYHBIX CPECTB I IPOMEKYTOUHOH aTTeCTal[uy 1Mo aucuuiurHe (Moxymo) «[IpoektupoBanue
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«UT-penienus U TEXHOIOTUH 00pabOTKH JaHHBIX B 9KoHOMHKe» PI'BOY BO «Uenl'Y»

ctp. 8

infrastructure

13

B kakoM cioe 10JKeH 0Ka3aThesl BCHOMOTATENNbHBII METO
pacumpenus kiacca FlightLevel, onpenestomero kKakum Kypcom
JIBHDKETCS BO3LYLITHOE CYJHO, IPEUMYIIIECTBEHHO CEBEPHBIM HJIH
F0KHBIM?

Ul

Application
Domain
infrastructure

14

OTMeThTe BEpHBIE YTBEPIKIEHUS MPO pa3JiesieHne KoIa Ha CIOU
cortacio DDD

Knaccsr,
OITUCHIBAIOIIINE
MIPEAMETHYIO 00JIaCTh
JIOJDKHBI OBITH B CIIOE
TIPHIOKEHUS

CJ10ii mpeaMeTHOM
00J1aCTH MOKET
3aBHCETh TOJbKO OT
cJiost
HHPPACTPYKTYPBI
Kaxxap1ii cioit MoxeT
3aBUCETH TOJIKO OT
OITHOTO CJICAYIOUIETO
CI10st

Kaxxaplii citoii MoXKeT
3aBUCETH OT JIFOOOT0
JIPYTOTO CIIOSI.

15

Kak pa3acJICHUC Ha CJIOU MOXKET BBIIVIIACTL B KOJAC Ha C#

Briaenars
MIPUHA]JIEKHOCTh
KaXXJIOTO 4JICHA K
TOMY WJIA HHOMY
CJIOI0 KOMMEHTapHeM
ITomemars yaeHbI
KJ1acca,
OTHOCSIIIIHECS K CIIOIO
X B OTJEIbHBIH
PETHOH ¢ IMeHeM X
Co3aarb no
0T/AeJIbHOI cOopke
Ha KaxKablil cJioii
Co3aarb no
OT/AeJIbHOMY
NPOCTPAHCTBY UMEH
HA KaXKIbIH CJI0H

16

Kaxoit nynkr HE siBisieTcst OTMYIHUTENIbHOM 0COOCHHOCTBIO CYIITHOCTH
(Entity)?

[Ipu nu3menenuu
CBOWCTB, Y CyIIHOCTU
COXpaHseTcs
WAEHTUYHOCTD

VY cymHocTu ecTh
UACHTU(PHUKATOP, TIO
KOTOPOMY €€ MOXHO
HUACHTU(QHUINPOBATE,
HanpuMmep, Mpu
3arpyske u3
XpaHIITUIIA

JlBe cymHOCTH
OJIHOTO THIA
CUMTAIOTCS PaBHBIMU,
€CIIM Y HUX PaBHbI
UICHTU(PHUKATOPHI

© ®I'bOY BO «Henl'Y»
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Mons cyurnocTH He
MOryT ObITh Value-
o0beKTaMu
JleiicTBus ©
CYIIHOCTBIO KaK
TIPaBUIO 0(HOPMIITIOT
B BHJIE METOJIOB
KJlacca 3TOH
CYIIHOCTH

17

Kaxkoit mynakt HE sBnsieTcst OTIHINTENBHOM 0COOCHHOCTRIO 00BEKTa-
3HadeHus (Value-object)?

3HadyeHUEe Kak
MIPaBUJIO CTApaAIOTCS
JienaTh
HEU3MEHSIEMBIM
KJIacCOM

Y 3HaveHnii kak
MPaBUJIO HET
METO/0B, A eCTh
TOJILKO CBOMCTBA
JIBa 3HaYCHUS
OJIHOTO THUIIA
CUUTAIOTCS PABHBIMH,
€CJIM y HUX PaBHBI
BCE UX ITOJIS

[Tonst oObekTa-
3HAYEHUsI HE MOTYT
OBITH CaMU
o0beKTaMu
3HAYCHUSIMH

18

Kaxkoit nynkr HE siBnsieTcst oTAM4IHTEIbHOM 0COOCHHOCTBIO cepBHCa
(Service)?

Bce onepauuu ¢
CYLIHOCTSIMH U
3HAYEHHMSIMH HY’KHO
o(opMIIATH B BUJE
METOH0B KJIACCOB-
CepPBHCOB

OOGBIYHO CEPBUCHI
CO3/al0TCsI B Hauae
MPOrpamMMBbI B
€/IMHCTBEHHOM
9K3EMILTAPE
CepBucshl cofepxar
orepaIyu Haj
KJaccamu
IpeaMeTHOU
o0nacty, KOTOpHIE 110
KaKoi-To MpU4MHE HE
CTaJl METOAAMH
9THX KJIaCCOB

19

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-o6bexTom
CepBucom
Value-o0bexToM
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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;
H

Yewm sBasiercst kimace Point?

20

Point — 3To mpumep Goraroii (rich) nim anemMuaHO# (anemic) e  boraroii
mozenu? e  AHeMUYHOH

ba3za mpaktuyeckux 3agaHui

Ne i/t

DopMyIUpOBKA 3a1aHUS

Hexro N. Hanucan koJl, BBIBOAAILMN CIIUCOK YCTPOMCTB, B KOTOPBIX /10 ONPEAEICHHON J1aThl CIIyYHIIUChH
kputuueckue coou. K coxanenuro, N. yuusncs nporpaMmupoBaHuio B Hadase 90-X TOH0B, U HE 3HAKOM
C COBPEMEHHBIMH NPAKTHKaMHU.

Ckauaiite mpoekT Incapsulation.Failures n momorure N. oTpedakTopuTh ero Kox:

1. Brimemure HOBBIN cTatnuecknii MeTon FindDevicesFailedBeforeDate. Meron nomkex
npuHUMaTh He Oosiee 4-X apryMmeHToB. B curHarype mertona He 1omKHO ObITh Dictionary-
THUIIOB U KOJUICKI[HIA C BJIOKCHHBIMH JDKCHEPUK-TUIIAMU, Haripumep, List<List<object>>.

2. 3nauenus B aprymenTax devices u failureTypes g0/mKHBI OBITH HHKANCYJIMPOBAHbI B

cymocTH Device u Failure.

IsFailureSerious, o4eBHIHO, HE HA CBOEM MECTE.

4. C day u times Toxxe He BCE B MOPSIIIKE.

w

Cursatypy cTaporo MeTo/ia COXpaHUTe, YTOOBI IPOXOAUIN TecThl. CTapblil METOA JOKEH
IpeoOpa30BhIBATH APTYMEHTHI M BBI3BIBATh HOBBIN METOJ.

Hekto M. nanmcan koj, onuchiBatonuil npeanpusitue. OH qaxke 03a00THIICS MTPOBEPKON IIEIOCTHOCTH
JUIS TIOJIeH 3TOTO Ki1acca, HO, K COXKAJICHHIO, OH YUHJICS ITPOrpaMMHpPOBaTh B KoHIlE 90-X roioB, u
3HAKOM JIMIIIb CO CJIETKa yCTapEBIINMHU MPAaKTUKaMH MPOBEPKHU I[ETIOCTHOCTH.

Ckauaiite npoekT Incapsulation. EnterpriseTask u momorute M. oTpedhakTopuTh €ro Ko,

HelipoHHas ceTb COCTOUT U3 HEUPOHOB, KAYKIBIH U3 KOTOPBIX UMEET BEKTOP BeCcOB. MIHOIIAa HYXKHO
HMETh JOCTYI K BecaM OTJeNbHBIX HEHPOHOB, HAPUMeEp, TP UX HHUNHATH3anud. OHAKO, IPU
pa3paboTke arOpUTMOB 00yUIEHHS OKa3bIBAETCSl YIOOHBIM pabOTaTh CO BCEMU BECaMHU B CETH Kak C
€IMHBIM BeKTOpOoM. TakuMm 00pa3oM, Hy>KHO OPTaHHU30BaTh Pa3INYHbIC BUIBI TOCTYNA K OJHUM U TEM
e JaHHBIM.

Ckauaiite mpoekt Incapsulation. Weights u Hannmmure kiacc Indexer, KOTOpBIiA co3aaeTcs Kak o0epTKa
HajJ MaccuBoM double[], 1 OTKpBIBAaET AOCTYI K €r0 TIOAMACCHBY HEKOTOPOH JITMHBI, HAYMHAS C
HEKOTOPOro 3JieMeHTa. Ballie perienue JJ0JKHO MPOXOJUTh TECTHI, cojiepKarinecs B npoekre. Kak n
BCECraa, BbBI JOJIPKHBI CJICIUTD 3a HCJIIOCTHOCTHIO JaHHBIX B Indexer.

ITpu pabore Ha/l MAaTEMATHYECKHUMHU MIIM TEOMETPUUECKUMHU 331a4aMH 4acTO MPUXOIUTCS CO3/1aBaTh
"(hyHnameHTanbHbIE" KIacchl, MogoOHbIe int nim double, a1 KOMIIEKCHBIX YHCENl, KBATEPHUOHOB U
1.1. Cxavaiite npoekT Incapsulation.RationalNumbers 1 HanuIIMTE KIacc paMoHAIBLHOTO YHCTIA.

Bame PEHICHUEC JOJIPKHO MPOXOAUTH TCCThI, COACPKAINTUECSA B IIPOCKTE.

[Ipocreiimuii clieHapwii, Korma BaM HYXHa Meperpy3ka METOIOB U peanun3aius HHTephencos -
Ham#caHue HEOONBIINX CTPYKTYP JaHHBIX, KOTOPBIE TOJDKHBEI OBITH COBMECTUMBI C JIICTAMH,
CJIOBapsIMU U T.1.

Jomyctim, BB pa3pabaTsiBacTe CHCTEMY IS aHAJIH3a COOOIICHNH B TEXTIONIAEPIKKY, U XOTHTE
KJIACCH(UITPOBATh UX IT0 IMEHH MPOAYKTY, THITY cO00meHus 1 ero TeMe. COOTBETCTBEHHO, BaM
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HEeoO0X0nM Kitacc, 0003HaYarONMH KaTeTOPUI0 COOOLIEHUH C YKa3aHHBIMU TOJISIMH.

Ckauaiite mpoekt Inheritance.DataStucture n cosgaiite xiracc Category.cs. B atom kiacce
nepeonpenenure meronsl Equals u GetHashCode, peanusyiite unrepgeiic IComparable,
YIOPSIOYMBAIOIINI KaTErOpUy CHavala Mo MPOAYKTY, 3aTeM IO THILY M 3aTeM - [0 TEME, a TaKKe
peayn3yiiTe Bce oneparTophl cpaBHEeHUs. M3yuuTe TecThl Ui TOro, YToOB! IIOHATH JETAIN peau3alnu.

B KOMIIBIOTEpHOI HIpe, MEPCOHAK UTPOKA B3aMMOJICHCTBYET C Pa3IMYHBIMU 00BEKTaMH Ha KapTe.
Ectb Bcero Tpu cioco6a B3auMoIeiiCTBOBATh:

1. Cpaxarbcd ¢ apmueit.
2. Cobuparb COKpOBHILA.
3. IlpucBauBarb 00beKT cede.

A BOT pa3jM4HBIX BUIOB 00OBEKTOB Ha KapTe yxe 5, a OyaeT emié oounbire. CkayaiiTe mpOeKT
Inheritance.MapObjects, oTkpoiite aiin Task.cs u u3yunte, Kak 3TO peajin30BaHO ceiyac.

ITpoGnema B Tom, uto MeTox Interaction.Make comep>kXUT MHOTO MOYTH MOBTOPSIOIIETOCS KOJIa,
Hapymas npuHiun Dont Repeat Yourself. Kpome Toro, on Oyaer pactu ¢ HOsBICHHEM HOBBIX 00BbEKTOB
B UTpeE.

Beinenure Bee monsi, HEOOXOANMYIO JUTS KasKI0TO B3aMMOIEHCTBUS, B CBOM HHTEp(eiic.
OtpedakropbsTe MporpaMmMy, H30aBHBIINCH OT IIOBTOPSIIOIIMXCS YIacTKOB Koza B Interaction.Make.

B urorosom pemenun Interaction.Make nomken padorars ToIbKO ¢ HHTEpdelcaMu, 1 He TOIKESH
cofieprKaTh YIIOMUHAHUH KOHKPETHBIX KIIACCOB.

Kaxkoe xe HaCJI€aOBaHUC 0e3 FeOMeTpI/II/I!

Ckauvaiite npoekrt Inheritance.Geometry u uzyuure Task.cs. [IpoGnema sToro nojxona B ToMm, 4To
KaXK/IBIH pa3 IpH 100ABICHUH HOBOTO THIIA TEJA MPUIETCSI MEHATh METO/] B 6a30BOM Kiacce.

[pearnonoxuM Bbl 3HaETE, YTO B IUIAHAX JJOOABUTH €IIE MHOTO HOBBIX F€OMETPHUYECKHUX ITPUMHTHBOB.
B stoM ciyuae pa3symHo caenats MeToq GetVolume aGCTpaKkTHBIM U IEPEONPEASIUTE €r0 B KIIACCaX
Cube, Ball u Cylinder.

Cremnaiite 510!

B (bHHaJ'[BHOM PEIMICHUN HE NOJIKHO OBITH HU OJTHOT'O NPUBCACHUA THUIIA.

,ZIaBaﬁTe TECIEPh MPEAIIOIONKHUM, YTO B npeabmymef/'l 3a1a4€ HOBBIX TCOMETPUYECKUX ITPUMUTHUBOB
n00aBIATH MBI HE cobnpaeMcs. 3aTo coOupaemMcst JOOABIATh HOBBIE METOABI IS PAOOTHI C yKe
UMCIONIMMHUCA — OHH MOT'YT BBIYUCIIATH 06’beM, TI01IAaAb IMOBEPXHOCTH, paCCUUTHIBATDL TOYKY
nepecedeHus: 00beKTa C IPSAMOHN H T.J.

B atom ciydae gacto ucnonb3yetcs madnoH Visitor. M3yunTe 3TOT m1abaoH N0 BUKUIEIUH.

Omnpenenure natepdeiic [ Visitor u peanusyiire ero B AByx kiaccax DimensionsVisitor n
SurfaceAreaVisitor, aist paccuéra pazmepoB (LIMPHHA, BBICOTA) M IUIOMIAAN TIOBEPXHOCTH (QUTYD.

B xinacc Body no6aBsre aberpakTaeiii metox Accept(IVisitor visitor).

ABTOMaTH3UPOBAHHBIC TECTHI MPOBEPSIIOT JIUIIH Oa30BbIe TpeOoBaHMs. [IpoBepuTH, YTO BHI BCE
CIETaNN IPAaBIIIEHO MOYKHO CAMOCTOSITEIBHO TaK:

1. B peasmzanusx Visitor He JOHKHO OBITH HM OJHOTO NMPHUBENCHUS TUIIOB U HU OHOTO if-a.
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VIMeHHO 3To# IpocToTOM penienue ¢ Visitor-oM Jrydie HCXOHOTO ¢ JUIMHHBIM if-else.

nobaBuTCs HOBas QUrypa, OymeT MEHbIIE BO3MOXHOCTEH CIIy4aifHO BHECTH OIIHOKY B
00paboTKy cTapbIX GUryp.

€CIH BBl 3a0y/ieTe HaMcaTh OAWH U3 METOOB, POTpaMMa J1aKe HE CKOMITHIHPYETCSL.

HOBBIN Kiacc Visitor-a.

2. Pabora c kaxmo0ii GUrypoil 1oKHA OKa3aThCs B OTACIBLHOM METOAIE. A 3HAYUT JJaXKe €CIIN

3.  Kommumsarop momkeH KOHTPOIHPOBATh, YTO B HE 3a0BIIH 00paboTaTh HU ONHY U3 GUTYP:

4. B wunrepdetice [Visitor, B kimacce Body u Bcex ero moaxmimaccax He JOIDKHO OBITh HUKAKOTO
YIIOMMHAHUS TUIOIIAIH OBEPXHOCTH, Pa3MEPOB MJIM KOHKPETHBIX KJIaccoB Visitor-oB. A
3HAYUT NPH J0O0ABICHUU HOBBIX PAacCUETOB, 3TU KIIACCHI HE HYXKHO OyIeT MOAU(HIPOBATh.

5. Jlnst noGaBneHus HOBOrO MeTojia paboThl ¢ purypamu, JOIKHO OBITH JOCTAaTOYHO JOOABUTH

Hamnbonee oueBUAHBIN CiTydail HCIIOIB30BaHMS JPKEHEPHUKOB — CO3JaHne KoJuteknuid. Ckadaiite
npoekT Generics.BinaryTrees u co3maiiTe B HEM Ki1acc OMHAPHOTO JIEPEBA IIOUCKA TaK, YTOOBI OH
TIPOXOAMIT MIPHUII0KEHHBIE TECTHI.

BPEMCHH HC OCTAHCTCS, Bl MOKCTC UCIIOJIb30BATh MCHCC ONITUMAJIBHOC PCIICHUC.

Ecnu y Bac octaHeTcs MHOTO BpeMeHH, ONTUMU3upyiTe ko mertoaa GetEnumerable tak, 4To0Ob! 0H
pabotan 3a O(n) Mo BpeMeHH, Tie n — KOJIHUYECTBO AeMEeHTOB B Aepese, U O(1) mo mamsaru. Ecmu

JlaTtaM, CTOJOIB — JIeMapTaMeHTaM, a B TUCHKaX MOXKET XpaHUTCS BBIPYYKa JAeTapTaMeHTa 3a
KOHTPAKThI HA COOTBETCTBYIOLIYIO JIATY.

CrenaiiTe Takyto TabnuILy, Kotopas Obl:

1. HMunexcupoBajach BETMYMHAMH THIIOB, YKa3aHHBIX MPU CO3JaHUU TAOIHUIIBI.
2. Hwmena Obl 1Be BOSMOXXHOCTH JUIsl HHICKCHPOBAHHUS:
1. C aBTOMATHYECKHM CO3JaHHEM HYKHBIX CTPOK M CTOJIOLOB «Ha JIETY» HPH
10 obpamieHuH K TabJHIe 0 COOTBETCTBYIOIIMM HHIEKCAM;
2. Kotopas OvI TpeOOBaa cO3IaHUS CTOJIOIOB M CTPOK 3apaHee W BIOpachIBaIa
UCKJIFOUEHHE NP JOCTYIE K HECYIIECTBYIOLINM CTOI0IAaM MM CTPOKaM.

4yTOOBI IIOHSTH JACTaJIN 3alaHUA.

I[OHOJIHI/ITCJ'IBHO noz[yMaﬁTe HaJ TEM, KaK HE XpaHUTb JIMIITHEH I/IH(l)OpMaI_lI/II/I B Ta6n1/1ue: €CJIi B

XpaHUTb COTHU Hyneﬁ, O4YC€BUIHO, HE HY’KHO.

B anammse JaHHBIX OBIBAIOT OYEHB ITOJIE3HBI Ta6J'II/ILIBI. HaHpI/IMep, CTPOKHU MOT'YT COOTBECTCTBOBATH

Ckauaiite npoekT Generics.Tables 1 u3yduTe TECTHI, KOTOPBIE TOHKHA IIPOXOIUTH Balla TalIua,

JAaHHYIO JaTy B JaHHOM ACHAPTAMCHTC HE OBLIO 3aKIIFOUEHO KOHTPAKTOB, TO 3HAYCHUC 6yﬂ€T 0, n

He Tak-To IMpOCTO CACIATh YIIPAKHCHNC HA KOBAPUAIIUIO U KOHTpaBapruannur, HO HaM yJ1aJ10Ch.

apXxuTeKTypbl pobora. B Hem ects Al, BbipabarsiBaronuii komanael, 1 Device, koMaH bl
HCTIOJTHSFOLIHH.

11 | TTpu stom, Al ysxe roToBsl A5 ABYX TUnoB po6otos (Builder u Shooter), a Device ecTb TOJBKO st

HOHBI/I)KHOﬁ HacCTu.

HYKHO NIPpUMCHUTH KOBApUALUIO AJIA TOTO, 4TOOBI HCIPaBUTh OTY Hp06fI€My.

Cxkauaiite npoekt Generics.Robots 1 nzyunre kinacc Architecture.cs. OH onucsIBaeT HEKUH MPOEKT

Ceiiuac Bce paboTaeT, HO BaM He HpaBUTCs. UTO 3T0 3a object-bl IOBCIOY, T/I€ CTPOTasi TUITU3AIus?
Koneuno, RobotAl u Mover T0JDKHBI CTaTh KEHEPUK-KIACCAMU, TUITU3HPYEMBIMH KJIACCOM KOMAaH/IbI.
OpHako, KOTIa Bl 3TO c/ieNaeTe, Bbl 0OHAPYKHTE, UTO 3Ta apXUTEKTypa He KOMITUINPYETCs. 31eCh

OH Hanucala JBa 0T4€Ta C €ro IoOMOIIbIO: OTYECT B HTML, C‘II/ITaIOIIII/Iﬁ CpeAHEC U CTAHAAPTHOC

Hexro N paspaboran reneparop orderoB B npoekre Delegates.Reports, KOTOpBIH cYMTaeT IPOCTYIO
12 | cTatucTUKy O MOrofie MO HECKOIBKUM IapaMeTpaM 3a HECKOJIbKO AHel. Ero reneparop pacumupsem, u

© ®I'bOY BO «Henl'Y»



https://ulearn.me/Exercise/StudentZip?courseId=cs2&slideId=f9d7fc6d-4dd6-40ee-8ce2-bc174b0fae74
https://ru.wikipedia.org/wiki/Двоичное_дерево_поиска
https://ulearn.me/Exercise/StudentZip?courseId=cs2&slideId=4fdc50f8-ca3a-4f90-959d-e2c1de50fe69
https://ulearn.me/Exercise/StudentZip?courseId=cs2&slideId=58ad2ca7-bb8b-4334-9921-3ba18e8da67e
https://ulearn.me/Exercise/StudentZip?courseId=cs2&slideId=d2604783-30f2-4fd9-be2e-5965c866857e

MUHOBPHAYKU POCCUUN
\‘)} denepabHOE TOCYIapCTBEHHOE OIOIKETHOE
@ 00pa3zoBaTenbHOE YUPESIKACHHUE BBICIIEro 00pa3oBaHus

«Yensbunckuii rocynapcrseHHsli yauBepenter» (PI'BOY BO «Uenl'Vy»)

®DOHJT OLIEHOYHBIX CPECTB I IPOMEKYTOUHOH aTTeCTal[uy 1Mo aucuuiurHe (Moxymo) «[IpoektupoBanue
nprtoxeHnH Ha s3bike C#» o Hanpasnenunto nmoarotosku 09.03.03 «IIpukiagHas nHGOPMATHKa» HAIPaBICHHOCTH
«UT-penienus U TEXHOIOTUH 00pabOTKH JaHHBIX B 9KoHOMHKe» PI'BOY BO «Uenl'Y»

ctp. 13

OTKJIOHCHHC, U OTUYCT B Markdown, C‘II/ITaIOIlII/Iﬁ MCaUaHBbI.

OpnHaxo, 9TO J1eNaTh, €CIH HYXKHO ITOCYUTATh MEINAHHI U BeIBecTH pe3ynsrat B HTML? Yto, ecu
HyxeH Oyznet Tperuii oruer B HTML? Tekymiee pemenne kpaifHe HeyJOOHO IJIsl TAKUX CUTYallUil.

IMomorute N oTpedakTopuTh KO, IEPEBEIs €TO C HACIEAOBaHH Ha JeJierupoBaHue. Pa3nennre
OTBETCTBEHHOCTH 110 0(hOPMIIEHHIO OTUETa U IO BEIYHUCIICHHIO MTOKa3areneii. B pe3ymprare cam kiacc
ReportMaker Bam, BO3MOKHO, YK€ U HE TOHATOOUTCSI.

Jlenerarsl ¥ UX MPOU3BOJHBIC (TaKKE, KAK COOBITHS) MOYKHO MCIOJIB30BATh ISl 3aMEHBI KJIaCCHUECKOTO
00BEKTHO-OPUCHTUPOBAHHOTO 11abioHa HabmonaTenb. DTOT mabIoH peanu30BaH B IPOCKTE
Delegates.Observers B (aiine ObservableStack.cs B kitaccudeckoM Buie, Tak Kak OH OIKCaH B
KHIKKaX.

13
BuaHo, kak MHOTO HH(PACTPYKTYPHOTO KOJa HEOOXOAMMO JUIsl 00eCIIeYeHUsI OYCHBb HECIIOKHOM
¢yuxuronansHocTH B uctom OOIL

BCHOMHI/ITG, YTO TAKOE COOBITHE B SI3bIKE C#, u OTpe(i)aKTopBTe KO C €0 UCIIOJIB30BAHUEM.

Yacro JAc€IeraTbl MOXXHO HUCIIOJIB30BaTh IJIA TOHKOM HaCTpOﬁKH AJITOPUTMOB, YTO IMO3BOJIUT
HCIOJB30BAaTh OAWH U TOT K€ KOA JI PCHICHUA HECKOJIBKO PAa3HbBIX 3a1a4.

Ckauaiite mpoekT mpoekre Delegates. TreeTraversal
Ilepen Bamu Tpu 3ajauu:

1. [aHo nepeBo KaTeropuil NPOAYKTOB, B KaJKION KAaTETOPHUH MOTYT OBITh APyrHe KaTeTOpUU U
COOCTBEHHO ITPOAYKTHI. BaM HY)KHO BBIBECTH CIIHCOK IPOJYKTOB.

2. JlaHo mepeBo 3amaua, Kaxkaas 3aJaua MOKET COAEPKaTh Mo/3aa4d. BaM HYXKHO BBIBECTH
CIIMCOK TAKUX 3a/1a4, y KOTOPBIX HET I10/3a/1a4.

3. Jlano OmHapHOE AEpeBO, Y KOTOPOTO KaXKIBIH JINCT COAEPKHUT BEIUIHHY, a KaXKABIH HE-IUCT
HE COJEPKUT BENUYMHBL. BaM HY>KHO BBIBECTH BCE BEITMUUHBI, COJIEPHKALIUECS B ITOM JEPEBE.

14

Bam Hy)XHO HamucaTh 00un aTOPUTM 00X0J1a IepeBa, KOTOPHIH Obl MPUHUMAI B KaY€CTBE apryMEHTOB
JIeNeTaThl, 0OBSICHSIONINE aTOPUTMY, KaK OOXOJUThH AEPEBO M KaKHE BEIIMIHHBI BEIBOIUTH.

CIIMIIIKOM CJIO)KHBIE ACJICraThl MOTYT 3aTPYAHATH YTCHUEC KOJIa, TIO3TOMY U3 BCETO MHOFOO6pa3I/I$I
peuICHuA BBIGQpI/ITe pPEeUICHUEC, MAKCUMAJIBHO IMTOHATHOC HETIOATOTOBIICHHOMY YUTATECIIIO.

TTocie 3TOro BaM HYKHO HaIKCaTh pean3alliid METOIOB, YKa3aHHbBIX B TECTaX, TAK, YTOOBI TECTHI
3apaboTam.

Jleneratsl MO3BOJISIIOT HaM B psifie clydaeB 0OXoAauTcs BooOie 6e3 coznanus kiaccoB. Crauaiite
mpoekT Delegates.PairsAnalysis.

Meton Analysis.FindMaxPeriodIndex(params DateTime[] data) qomkeH mocnemnoBaTenbsHO pa3ouTh
CITMCOK JIaT IO mapaM U BEPHYTH MHJCKC MMaphl C HaI/I6OJ'H)H_II/IM MEPUOAOM MEXKAY naTaMu.

15 BI/IHHO, KaK MHOT'O KJIACCOB IMMPUXOAUTCA NHUCATh U KAKYI0 HETPHUBUAJIIbHYIO CUCTEMY HACJICAOBAHUA
HCIIOJIB30BATh.

W36aBbrech OT JIMIIHUX KJIACCOB U nepeBenute Boranciaenus: B LINQ-crunb, pazpadoTas aBa MeTosa
pacimupeHus

e  Pairs, KoTopblil IpeBpanaer nocienoparensHocTh T B ocuenoBarenbHocTs Tuple<T, T>
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° Maxlndex, KOTOpLIfI HIICT MHACKC MAaKCUMAJIbHOT'O 3JICMCHTA.

B kmmacce Analysis mepenmmmTe 1Ba MeToa TakK, YTOOBI OHHU Hconb3oBanu Pairs 1 MaxIndex, a Tpu
BCIIOMOTATENIbHBIX KJIacca U3 MPOEKTa MepecTally HCI0JIb30BaThCsl.

16

Cxkauvaiite npoekt Ddd.Taxi.

Bce Value-tunsl, cormacao DDD, momKHEI TOgIepKUBaTh CEMaHTHKY 3HAYCHHH, TO €CTh
CpaBHUBATHCS TI0 COICPKUMOMY CBOUX CBOMCTB. Kaxxmprit pa3 peanmmsoBreBath Equals, GetHashCode n
ToString cOOTBETCTBYIOIIUM 00pa30M — JIOBOJILHO MYTOPHOE 3aHsATHE. YacTo A1 3TOr0 CO3Jar0T
0a30BbIii KJIacC, HACIEIOBAHHE OT KOTOPOT'O Peaiu3yeT HYy)KHBIM 00pa30M BCE 3TH CTaHAapPTHBIC
METOJIbl. DTO BaM U MPEJCTOUT ClIeNaTh!

B pamkax 3ToTO0 3a1aHUS CpaBHUBATH Value-THUITBI MOKHO TOJBKO IO 3HAYCHUIO UX ITyOIHIHBIX
CBOWCTB, 03 ydyeTa 3HauCHHS MoJIei. XOTS KaK MPaBIWIbHO 3TO CTOUT JCJIaTh Ha MPAKTUKE — BOMPOC
JIUCKYCCHOHHBIN U, CKOpee, IpeaIMeT JOTOBOPEHHOCTEN B Ballleil KOMaH/E.

B ¢aiine Infrastructure/ValueType.cs peanmsyiite knacc ValueType Tak, YTOOBI IIPOXOIVIIN BCE TECTHI B
¢aiine ValueType Tests.cs.

17

[Ipomomxkatite B ToM ke npoekte Ddd.Taxi.
Wzyante napy kmaccoB TaxiOrder u TaxiApi — 3To Mozenb MpeAMETHON 00JIaCTH 10 3aKa3y TaKCH.

TaxiOrder — Tunu4yHas aHeMU4YHAs! MOJeNIb. Bes JToTHKa, CBsI3aHHAs! C 9THM KJIaCCOM HAaXOIUTCS B
TaxiApi.

[Mepepaboraiite kinacc TaxiOrder cornacuo npuHuunam DDD. A umenHo:

e Crpynnupyiite cBsizanHble cBoiicTBa TaxiOrder Bo BcriomorarenbsHble Kiacchl: PersonName,
Address, Driver. J{j1s 5TOro MOXHO KaK HCIIOJIb30BaTh Y€ TOTOBBIE KJIACChI U3 IIPOCTPAHCTBA
umEn Domain, Tak 1 co3maBath COOCTBEHHbIC Kitacchl. [Ipu mpoBepke 3toi 3aaaun ValueType
U3 MpenbIyIIei 3a1aun OyaeT JOCTYIeH — HUCIOJIb3YHTe ero!

e [lepenecure Bcto noruKy u3 metoioB TaxiApi B metonsl TaxiOrder. B TaxiApi qomkex
0CTaThCs TONBKO TECTOBBII KOJ M BHI30BBI COOTBETCTBYIOIIMX MeTo10B TaxiOrder.

e JlobGaBBTE MPOBEPKHU HA BAMAHOCTH JeiicTBrit — kumaiite InvalidOperationException, ecim
JeHCTBHE B JaHHOM COCTOSIHHH 3aKa3a HEBAJIUIHO.

e  3aMeHHTE BCe NOJIS Ha CBOICTBA U 3aKpOHTE y CBOMCTB ceTTephl. BripoueM, MOXKHO 3aKpBITh U
caMH CBOMCTBa.

[IpoBepsiiTe pe3yabpTar 3ayckoM T€CTOB.

[Tpu nepepaboTke koa, myoamaHbl HHTEpdeiic TaxiApi Hy)KHO COXpaHUTH, YTOOBI CHCTEMA
TECTUPOBAHUS CMOIJIA POBEPUTH Pe3yINbTaT Balero pedaxkropunra. OpHaKo, B pealibHOM POEKTE
nepepaborka TaxiOrder HaBepHsiKa noBiekIIa OB 3a c000i nepepadboTky u TaxiApi.

18

Cxkauaiite npoekt SRP.ControlDigit.

B cepuiinple HOMepa, HOMepa CYETOB M KOABI MPOAYKTOB OOBIYHO BKIFOYAIOT TAK HA3BIBAEMBIH
KOHTPOJIBHBIN pa3psijl, 3HAYCHNE KOTOPOTO BEIYHUCISIETCSA IO OCTAIBHBIM [ paM HoMepa. OH HyXeH,
YTOOBI ITOATBEPKIATh OTCYTCTBHE OMIMOOK MPH BBOJE 3TUX HOMEPOB BPYUHYIO MJIM IIPH CUNTHIBAHUH
HX C IIOMOULIBbIO CKAHEPOB.

EcTh HECKOIBKO CTaHIAPTU3NPOBAHHBIX aJITOPUTMOB BEIYHCIICHHS KOHTPOJIBHOTO pa3psiaa. [IpounTars
HX KpaTKoe ONHCaHMe C IPIMEPaMH MOXXHO B COOTBETCTBYIOIICH CTAaTbe BUKUIICIIH.
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B npoekre yxe peanuzosan ogun Meron UPC. IIpuuem peannzoBana 6e3 Kakoi-1100 1EKOMITO3HIUH.

Bam HY>XHO PCaJIn30BaTh ABC APYIrux (l)yHKHI/II/I, HO 5TO HC INIaBHOC. FﬂaBHO@, IpOBECTU
JACKOMITIO3UIIUIO UMECIOIIETOCA KOAa, pa36HB €ro Ha HeOOJbIIne TMOBTOPHO MCIOJIb3YEMBIC (l)yHKIII/II/I.

B Bamem pernrernn, B knacce ControlDigitAlgo JOMMKHBI 0CTATHCS BCETO TPU KOPOTKUX METOIA — TI0
OJTHOMY Ha Ka)KIIbIil alnropuT™ paccuéra. Bee ocranbHbie (QYyHKIHH JOKHBI OBITh MMOJIE3HBI, TIOHATHBI
U CaMOJIOCTATOYHbI BHE KOHTEKCTA ATOM 3a/1au U HAXOAUTCS B BUJIE METOJIOB PACIIMPEHHs B KJlacce
Extensions.

B atoii 3aaue nelicTByeT orpaHMYeHUE Ha JUTMHY MeToJi0B — He Oosiee 10 ctpok. Ho He Hano
IIBITAThCA 3aIMCHIBATH CPa3y MHOTO OIIEpaTOpPOB B OJHOM CTPOKE — 3TO AYPHOU TOH B
IIPOrpaMMHPOBAHHH.

ITocne oxoH4YaHus em€ pa3 MOCMOTPUTE Ha CUTHATYPBI BCEX BCIIOMOraTelIbHBIX METONOB. To4uHO n
OHHU OyIyT NOHSTHBI APYTOMY IIPOTPaMMHUCTY 0€3 TIONIISABIBAHMS B UX KOA?

C‘IHTafITC, YTO 3TH METOJBI HE 6y,HyT BbI3bIBATHCA CIIMIIKOM 44CTO, [IOOTOMY HC HY’KHO NBbITATHCA UX
OINITUMU3UPOBATH, BMECTO 3TOT'0 COCPEAOTOUYLTECH HAa MPOCTOTE, MOHATHOCTHU U BO3MOKHOCTHU
TIOBTOPHOI'O UCITOJIL30BaHUA.
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4. Tlopsinok mpoBeeHHUs U KPUTEPHHU OLleHUBAHHUS NPOMEKYTOUYHOMH aTTeCTALMH

4.1.11lopsiaok npoBeieHUs: IPOMEKYTOUYHOM aTTecTAlMU

3a4éT BBICTABIIAETCS HA OCHOBE OajloB, HaOpaHHBIX CTYJEHTOM B XOJ€ BBIIOJIHEHUS Kypca.
CTyneHT ODKEH OTBETHTHh Ha BOMPOCH 3aKPBITOTO THIA, KOTOPBIE MPENIOoaraloT BhIOOpP BapHUaHTOB
OTBETa, a TaKK€ pEIIUTh IpaKTUYeCKUue 3afaHus. JlaHHbIE pelmeHHs TOJDKHBI IIPOMTH dTal
aBTOMAaTUYECKOIO TECTUPOBAHUS, & 3aTE€M KOA-PEBBIO MIPEIOAABATENS, € IOCIEAYOICH 3aIUTON.

4.2.KpnTepIm OICHUBaAHUA l'[pOMe)KyTO‘lHOﬁ aTTeCTaluU 10 BUIaM OICHOYHBIX CPEACTB

4.2.1. Kputepuu onieHUBaHUS TeCTa

Tect Gpopmupyercs B cucteme smnekTpoHHoro odydennss MOODLE. MakcumanbHblid 0ajut 3a TECT
— 100 GanoB.

Orenka 3aureHo Hes3aureno
Bamnsr 100-60 6asu10B 59-0 6asuIOB
YpoBeHb BBICOKUI HU3KUH
OCBOEHUS
MIPOBEPSIEMBIX
KOMIIETEHIINI

4.2.2. Kputepuu oueHUBAHUS MPAKTUYECKOT0 3a1aHUs
3ananus npencrtasieHsl B MOOC-cucteme ulearn, ucnonb3yemoir B corpyanuuectse ¢ CKb
Kontyp. MakcumanbHbIi 6ann 3a kype cocraBnser—1135.

Ornenka 3auTeHo Hesaureno
banms 300-550 6amnoB 550-800 800+ 0-300 6amoB
YpoBeHb cpeaHui BBICOKUH OUYEHb BBICOKHI HU3KUHI
OCBOCHHUS
MIPOBEPSIEMBIX
KOMIIETEHITHH

4.3.Pe3yJbTaThl NPOMEKYTOYHOH aTTeCTALMU U YPOBHU c(POPMHUPOBAHHOCTH KOMIETEHIN

HpI/I MMOABCACHUHN UTOT'OB YYUTBIBAOTCA PE3YJIbTAThI TOJIBKO HpOMe}KyTO‘IHOf/’I arTrecranuu:

0-299 GamtoB — HE3aYET;
300+ OamaoB — 3auerT;

Oco0eHHOCTH IPOBEIEHUH MTPOLEAYPhl OLIEHUBAHUS PE3yJIbTaTOB 00Y4YEHUs MHBAJIUAOB U JIUII C
OrpaHUYEHHBIMU BO3MOXKHOCTSIMU 37I0pOBbsi 0003HAa4YEHbI B paboueil mporpamMmme TUCHUILIHHBI (MOTYJIS).
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YpoBHU chOPMUPOBAHHOCTH KOMIIETEHIIUHN ONpPENEsSeTCs CASAYIOUUM 00pa3oM:
1. Bricokuit ypoBeHb c(hOpMHUPOBAHHOCTH KOMIIETEHIIUN COOTBETCTBYET OLIEHKE 3aUTEHO:

- npezanoiaraetT (OpMUPOBAHUE KOMIIETEHIIUN Ha BHICOKOM YPOBHE;

- 3HAHHWE TEOPETHUECKUX pa3[eJIOB U3y4aeMOMl TUCUUIUIMHBI Ha YPOBHE HE HM)KE OLICHKH
YIIOBJIETBOPUTEIIBHO;

- CTYJEHT yMEeT IpPHUMEHSTh Ha NPAKTUKE 3HAHUS, IIOJyYEHHbIE B paMKax H3Y4YECHHUs
JTUCLUTUIMHBI

- (GOopMHUpYIOTCST HABBIKM HCIOJIB30BAHUSA TEOPETUYECKUX M IPAKTHUYECKUX Pas3/ieioB
JUCLUIUIMHBI U1 peLIeHus 3a1a4 Npo(hecCHOHAIBHOM JesITeIbHOCTH;

2. Huskuii ypoBeHb COOTBETCTBYET OLICHKE HE3aYTEHO.
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