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AHHOTaNUs K JUCLUTUINHE

Ha3zeanue oucyunnunbol

OOBEKTHO-OPUEHTUPOBAHHOE MPOTPAMMHUPOBAHHE

Hanpaesnenue noozomoexu
(cneuuanvnocms)

09.03.01 "MudopmaTrka 1 BEIYUCIUTEIbHAS TEXHUKA"

Hanpasnennocms (npogunv/
npozpamma/cneyuanu3ayus)

ABTOMaTH3UPOBAHHBIE CUCTEMbI 00pabOTKH HHpOpPMALMK U
YIPaBJICHUS

Mecmo oucuunnunsi

JluciuruinHa OTHOCUTCS K 4acTH, JOPMUPYEMON YIaCTHUKAMHU
00pa3oBaTeNIbHBIX OTHOIICHUH braoka 1 «Jlucounanabl
(momynu)» OOIL

Tpyooemkocms (3.e. / uacwt)

10 3.e. / 360 gacos

Ienv uzyuenusa oucyunaunol

Ilenbto mpenonaBaHus AUCLMILIMHBI SBJISETCS IOJY4YEHHE
TEOPETUYECKUX CBEJCHMH M  NPAKTUYECKUX  HABBIKOB
IIOCTaHOBKH 33/1a4H, a TaKK€ pa3pabOTKU BHIYMCIUTENbHBIX U
MH(POPMALIMOHHBIX CHUCTEM Ha OOBEKTHO-OPUEHTHPOBAHHOM
a3bike nnporpammupoBanus (OOIN) u ux TectupoBanusl.

Komnemenuuu, gopmupyemoie 6
pe3yiomame 0ce0eHUs

OUCUUNTUHDL

I1K-1 Crioco6eH BBINOJIHATH pabOThl U YHPABIATh paboTaMu
no cosxanuto (Moamduranuu) u compoBoxaeHuto HC,
ABTOMATHU3UPYIOIUX 3aJa4 OPraHUu3allMOHHOI'0 YIIPAaBJICHUA
1 OU3HEC-TIPOLIECCHI.

ITK-4 Crioco6eH pa3pabaTbiBaTh TECTOBBIE CITy4au, IPOBOIUTh
TECTHUPOBAHUE U UCCIICOBAHHUE PE3YIIHTATOB TECTUPOBAHUS

I1K-5 Cnocoben pa3pabaTbIBaTh TpeOOBaHUS
MIPOSKTHPOBATH MTPOTPAMMHOE O0ECTICUeHUE.

u

Cooeporcanue oucyuniunl
(ocnoenwle pazoenvt u memut)

TectupoBanue. Ouepenu, CTeKd, HKEHEPUKH. JIUCTBI U
cioBapu.  Jlemeratbl.  DneMeHTHl  (DYHKIIMOHAIBHOTO
nporpammupoBanusi. LINQ. O6paboTka rpadoBbIX CTPYKTYP.
Kangnele anroputmel. JlMHaMHUYECKOE NPOrpaMMHUPOBAHUE.
Crpykrypsl naHHbIX. CoObITHs. OKOHHBIE NPUIOKEHUS.
MHoronorouyHoe mnporpaMmupoBaHue. Peduiekcuss THUIOB.
WNukancymsanuss - teopuss M IpakTthka. HacinepoBanue u
noaumoppusm -  Teopus M mpakTuka.  Generics.
HenerupoBanue.  Pednexcus. DDD.  Fluent  APL
MonynpHOCTB. YIIpaBiaeHUE 3aBUCUMOCTAMU. DIKOHTEHHEDEI.
OYHKIIMOHAIBHBIA CTHIIb. YTIpaBieHHe pecypcamu. PaboTta ¢
daitnamu.

Dopma npomesrcymounoi
ammecmayuu

3ader c oreHko# (3 cem), Dk3amen (4 cem), Kypcosas pabora
(4 cem)




]_[e.m,lo npenoaaBanvsl JUCHUINIMHBI ABJIIAACTCA TIOJYYCHHEC TCOPCTHYCCKUX CBGI[CHI/Iﬁ )41
MPAaKTUYECKNX HAaBBIKOB TIOCTAHOBKM 3aJadd, a TakKkXKe pa3padOTKU BBIUYUCIUTEIBHBIX U
MH(POPMAITMOHHBIX CUCTEM Ha 00BEKTHO-OPHUEHTUPOBAHHOM s3bIke TIporpammupoBanus (OOII) u ux
TCCTUPOBAHMUA.

3agaum JUCIUTUINHBL:

- npuoOpeTeHWe 3HAaHUH O  COBPEMEHHBIX  OOBEKTHO-OPUEHTHPOBAHHBIX  S3BIKAX
MPOrpaMMHUPOBAHUS M YMEHHE HCIOIh30BaTh MX KaK MHCTPYMEHT Pa3pabOTKu MH(POPMAIMOHHBIX
CHUCTEM,;

- MpUOOpPECTH 3HAHUS O METO/IaX pa3pabOTKH MPOrPaMMHOTO OOeCIIeueHus,

- IPUOOPECTH 3HAHMS U YMEHUS TECTUPOBAHUS Pa3pabOTaHHBIX TPOTPAMMHBIX CUCTEM.

B pesynbrare u3ydeHus: AUCLUIIINHBI CTYACHT JOJDKCH

3HATh:

- CIOXHbIE s3bIKOBbIE KOHCTpyKUMM C#: 0000mmEHHBIE THUIMBI (generics), IeHepaTopsbl
nocnenosarenbHocTel, LINQ, a Takke He00X0 UMbl HAOOP aIrOPUTMOB U CTPYKTYP JAAHHBIX;

- MeTOABl MPOEKTUPOBAHMS MPOTPAMMHON CHUCTEMBI: KOHCOJIbHBIC MPHJIOKCHHUS M IIAOJIOHBI
npoektupoBanus 110 B C#;

- TECTUPOBAHUE, BUJbI TECTOB, TEXHUKU TECTUPOBAHUSI.

yMeThb:

- NPOEKTUPOBATH CTPYKTYPY U AITOPUTMBI IPOrPAaMMHOI CUCTEMBI;

- pa3pabaTbIBaTh IPOrpaMMHBIE CUCTEMBI Ha sI3bIKE ITporpamMmmupoBanus C#;

- aHaJIU3MUPOBATh TECTOBbIE CIlyYyau, MHCATh TECThI, AHAIM3UPOBATH OTUYETHI TECTUPOBAHUS;

- BbIOMpAaTh CPEACTBA peaau3aly TpeOOBaHUN K IPOrpaMMHOMY 00€CIIeUEHHI0, UCII0Ib30BaTh
CYLIECTBYIOIIME THUIIOBbIE PEUICHHS W IIAOJOHBI NPOEKTHUPOBAHUS IMPOrPAMMHOIO OOecreyeHus,
BbIpa0aTHIBATh BAPUAHTHI peaTU3aliy IPOrPaMMHOI0 00eCTIedeHUs]

BJIA/1€Th:

- HaBBIKAMU pabOThl B MHTETPUPOBAHHOU cpejie pa3paboTKH;

- HaBBIKAMM QJITOPUTMM3ALMM U [POrPaMMUPOBAHMUS Ha TPOLEAYPHBIX M OOBEKTHO-
OPUEHTUPOBAHHBIX SA3bIKaX MPOrpaMMHUPOBAHUS;

- HaBBIKAMHU pa3pabOTKH apXUTEKTYpbl IPOIPaMMHOI0 0OecTeyeHUs;

- K JOKYMEHTHPOBaHUS TECTOB, pa3pabOTKH CKPHUIITOB JUIsl aBTOMATU3AI[MH TECTUPOBAHUS.

2 MecTo aucuumjinnsl B crpykrype OOIT

JucuumnimHa OTHOCUTCS K 4YacTH, GOpMUPYeMOil ydyacTHHUKaMu 00pa30BaTeIbHBIX OTHOIICHUMN
bnoka 1 «/{uctmmmuast (Mmoxyau)» OOIL. [Ing nzydeHust TUCHUMITIIMHBI CTYSHT JOJKEH:

3HATh:

—  OCHOBHBIE OHATHS TuctUIUIMH: MHpopmartuka, [IporpammupoBanue;

yMeTh:
—  HCIIOJIB30BaTh MOJIYYCHHBIE paHee 3HAHUS B IPAKTUYECKUX 3a]1a4ax;
BJIAJ€ETh:
- HaBbIKaMU paboThl C MEPCOHAIBHBIM KOMIIBIOTEPOM Ha BBICOKOM I0JIb30BATEIHCKOM
YPOBHE;
— OCHOBaMH pabOThI C HAYYHO-TEXHUYECKOMN JIUTEPaTypoOHl.

I/IsyquHe JUCHUITIIITNHBI 6a31/1pyeTc;1 Ha 3HAHUAX, MOJYUYCHHBIX HPHU H3YUCHUHU OUCHUILIHNH:
HNudopmaruka, [IporpammupoBanue.



3 TpeOoBaHus K pe3yabTATaAM OCBOEHUS U CUUIIMHBI
3.1 3nanus, npuodperaeMble B X0/1€ M3Yy4YeHUS TUCHUILIHHBI

Ne 3HaHusA
n/n
1. | Cnoxnble s3bIKOBbIE KOHCTpyKuMu C#: 0000ménHbIe THUIBI (generics), TeHepaTophl
nocienosarenbHocTel, LINQ, a Takyke HE00X0 UMbl HAOOP aJTOPUTMOB U CTPYKTYP AAHHBIX
2. | Meroapl TIPOEKTUPOBAHUS MPOTPAMMHON CUCTEMBI: KOHCOJBHBIC MPHJIOKECHUS WU MIaOJIOHBI
npoektupoBanus [10 B C#
3. | TectupoBanue, BUIbl TECTOB, TEXHUKH TECTUPOBAHUS
3.2 YmeHnus, npuodperaeMblie B X0/1€ M3YyUYeHUS TUCHUILINHBI
Ne YMeHnus
n/n
1 | [IpoekTupoBath CTPYKTYpPY U aJITOPUTMbI IPOTPAMMHOM CUCTEMBI
2 | Pa3pabaTbiBaTh MpOrpaMMHBIE CUCTEMBI Ha SI3bIKE IporpammupoBanus C#
3 | AHanu3upoBaTh TECTOBBIEC CIy4YaH, MUCATh TECThI, AHATU3UPOBATH OTYETHI TECTUPOBAHUS
4 | BwiOupath cpeAcTBa peanusalnuu TpeOOBaHUN K MPOrpaMMHOMY OOECII€YEHUIO, UCII0JIb30BATh
CYIIECTBYIOIINE TUIIOBBIC PEIICHUSI U IA0JIOHBI IPOSKTHPOBAHUSI IIPOTPAMMHOIO
o0ecrnieueHus, BbIpadaThIBaTh BAPUAHTHI pEeaIU3alK IPOTPAMMHOT0 00ecreueHus
3.3 HaBbiku, npuodperaemMbie B X0/1¢ H3y4YeHHs U CHUILTHHbBI
Ne Hagpixkn
n/n
H
1. | PaGoTsl B MHTETpUPOBAHHOH Ccpesie pa3paboTKu
2. | AITOpUTMHU3AaIMA W TPOTPAMMHPOBAHHUS HA MPOUEAYPHBIX U OOBEKTHO-OPHUCHTHPOBAHHBIX
SI3BIKaX MPOTPaMMHUPOBAHUS
3. | Pa3paboTku apXUTEKTYpbl IPOTPAMMHOTO 0OECTIeYeHHS
4. | JokyMEHTHPOBAaHHUS TECTOB, Pa3paOOTKU CKPUIITOB JJIsi aBTOMATHU3AIMH TECTHPOBAHUS

3.4 KomneTeHIIuU, IpuodpeTaemMble B X0/1e H3yYeHUs TUCIUTLTHHBI

KomMnerenuun

3Hanusa
Ymvennus
HaBrikn

I1K-1 Croco6eH BBITTOIHSITE

e
N
e
N

IIK-1.1 3Hate: apXuTEKTypy, YCTPOHCTBO M (yHKIHOHHMpOBaHHE | 1

paboThI i YIPaBISTh | BBIYUCIMTENBHBIX W HH()OPMAIMOHHBIX CHUCTEM, IPOrpaMMHbIE
paboramMu 1O  CO3JaHUIO | cpeacTBa W IATHOPMBI  WHAPACTPYKTYpPH HH(POPMAIHOHHBIX
(MOILI/ICI)I/IKaLH/II/I) U | TEeXHOJIOTMH OpraHu3alii, COBPEMEHHBIE MOJXOJbI U CTaHAAPThI
COIPOBOXKICHHIO HC, | aBromaruzanun opraHusaiuy, COBpPEMEHHBIE SI3BIKU
ABTOMATH3MPYIOIINX 3a/1a44 | mporpaMMHUPOBAHUs, TEOPUIO 0a3 JaHHBIX, OCHOBBI COBPEMEHHBIX
OpPraHu3allHOHHOTO ONCPAIMOHHBIX CUCTEM, CETECBBIC IIPOTOKOJIBI U KOMMYHHMKALITMOHHOE
ynpaBieHusA 1 | obopynoBaHHE
GusHecpomecce!. [IK-1.2 YMeTh: NpPOEKTHPOBAaTH aApPXHUTEKTYPY, CTPYKTypy H
AJITOPUTMBI (yHKIMOHUPOBAHUS BBIYUCIIUTEIBHBIX 51
MHPOPMALMOHHBIX ~ CHCTEM, pa3pabaTeiBaTh HHOPACTPYKTYPY
MHPOPMALMOHHBIX ~ TEXHOJOTMH  NPEANPHSTHSA,  IPUMEHATH

COBpPEMEHHBIE TTOAXO0/Ibl U CTAHAPThl aBTOMATH3ALUU OpraHU3aLuy,
MPOEKTUPOBaTh HMH(POPMAIMOHHOE, IMPOTrPaMMHOE M armnapaTHoe
obecrieueHne, OleHUBATh 00HEMBI M CPOKH BBITIOIHEHHUS paboT

INIK-1.3 Bnagers: HaBbIKAMH TPOEKTUPOBAHMUS U pealu3aliy]
BBIYHCIIUTEIBHBIX U MHPOPMAIIMOHHBIX CHCTEM, HABBIKAMH CO3/aHUs]
MpOrpaMM Ha COBPEMEHHBIX SI3bIKaX MPOTrPaMMHPOBAHUS, HaBBIKAMHU
paboTBl C ammapaTHBIM M CETEBBIM OOOPYZOBAHHEM, HABBIKAMH|
co3gaHusi 0a3 MaHHBIX, HaBBIKAMHM MPOEKTHPOBAaHHA JH3aifHA
MH()OPMALMOHHBIX CHCTEM, HABBIKAMHU CO3J@HHUS MOJIb30BATECIBCKON

JIOKyMEHTaIUH




IK-4 CriocobeH
paspabaTbIBaTh TECTOBBIC
ciy4ad, MIPOBOANTh
TECTUPOBAHHE u
UCCIICJIOBAaHUE  PE3yJIbTATOB
TECTUPOBAHHUSI

[IK-4.1 3Hath: KimaccuUKAWO BUAOB W THIIOB TECTUPOBAHMSA,
TEXHUKU TECTHUPOBAHWS, NHCTPYMCHTHI BBITIOJHECHUS TECTOB, THITBI
eEeKTOB U WX KIACCUPHUKAINH, KU3HEHHBIN ITUKJI IIPOTPaMMHOTO
00eCIeUCHHS U MPOLIECCa TECTUPOBAHMS,

IMK-4.2 YMeTh: aHaNM3UPOBATH TECTOBBIC CIYYad, COMOCTABIISATH
W aHATU3UPOBATh HMH(GOPMAIMIO, TPOBOIUTH CPAaBHUTEIHHBII
aHanmm3, paboTaTh C TEKCTOBBEIMH pENAKTOpaMH W JPYTUMHU
MaKeTaMy JJISl CO3MaHMA OTYETOB IO Pe3yiIbTaTaM TECTHPOBAHUS,
TIOJIF30BATHCS CHCTEMaMHU OTCIIC)KUBAHUS OIIHOOK;

[IK-4.3 Bnamets: HaBBIKAMH  JOKYMEHTHPOBAaHHS  TECTOB,
HaBBIKAMH  pa3pabOTKM  CKPUNTOB AN aBTOMATH3ALUU
TECTHPOBaHUs, HaBBIKAMU PabOTHI B KAYECTBE TCCTUPOBIIMKA B
KOMaHJIe C pa3pabdOTYMKaMHu, HaBBIKAMH  HCIOJIb30BaHUI
CICIHATBHOTO MIPOTPaMMHOTO obecrieueHUs JUIS
ABTOMATH3HUPOBAHHOTO TCCTUPOBAHHMS.

IIK-5 Cmocoben pa3pabatsi-
BaTh TPEOOBaHHUA W IIPOCK-
THUPOBAThH POrpaMMHOE
obecrieueHue.

[IK-5.1 3sHare: METOHOJOTHH pa3pabOTKH  MPOTPaMMHOTO
obecrieueHHsT W TEXHOJOTUH MPOTPaMMHPOBAHUS,  METOABI H
CpeACTBa  MNPOEKTHPOBAHUS  HPOrPAaMMHOIO  oOecriedeHus,
MPOTPaMMHBIX HHTEp(eiicoB 1 0a3 TaHHBIX, A3BIKA (POPMUPOBAHUS
(hYHKIIMOHATBHBIX CHCIUPUKAIHIA;

I[IK-5.2 YMmeTh: coriacoBeIBaTh TpPeOOBaHHWA K IMPOTPAMMHOMY
o0ecIieueHnI0 C  3aMHTEPECOBAHHBIMU CTOPOHAMH, BBIOUPATH
Cpe/CTBa pean3aliy TpeOOBaHU K IPOrpaMMHOMY 00€CIIeUeHHIO,
WCTIONb30BaTh CYIICCTBYIOINE THUIIOBBIE PELICHUS W IIAO0JIOHBI
MPOEKTHPOBAHKS IPOTPAMMHOTO OOecTedeHNs, BbBIpaOaTHIBAThH
BapUaHThl peaju3alyH IPOrpaMMHOTIO oOecredeHHs, MPOBOAUTD
OLIEHKY M 000CHOBaHHE PEKOMEHAYEMBIX PELICHHIA;

IIK-5.3 Bmamets: HaBbIKaMu  aHajm3a  TpeOoBaHHN K
MIPOrpPaMMHOMY 00ecneueHHIO, HaBBIKAMHU pa3paboTku
TEXHUYECKUX Criel(UKAIMi Ha TPOrpaMMHBIE KOMIIOHEHTBI H HX
B3aUMOJICHICTBHE,  HaBBIKAMH  pa3pabdOTKH, H3MCHEHHI W
COTJIACOBAHUSI ~ apXUTEKTYphl ~ IPOTPaMMHOTO  OOecIeYeHus,
HaBbIKAMU TIPOCKTHPOBAHUS CTPYKTYp MAaHHBIX, 0a3 JaHHBIX,
MPOTPaMMHBIX HHTEp(EHCOB.

4 CTpyKTypa H coepsKaHue AU CHHILTHHBI

4.1 Pa3zgenpl JMCHMIIINH

M BUIbI 3aHATHI

& g Buabl KOHTaKTHOMH
2 5 padoThl, BKIIOYast
= E CAMOCTOSITEILHYI0 PaGoTy @DopMBbI TEKYIIEr0 KOHTPOJIS
&) 3 CTY/IeHTOB H YCNeBAEMOCTH (1o Hedenam
g TPYI0eMKOCTH (B Yacax) cemecmpa)
Ne
Pa3nes AMCHUILIHHBI &
n/n o)
=
nex | npaxk | naé6 | CPC
®opMa IPOMEKYTOIHOI
aTrecTalMu (Ho cemecmpam)
TectupoBanue 3 1 0,37 8 TECT
Ouepenu, CTEKH, .
TECT, BBITIOJTHEHHE JTA00PaTOPHOIH
JDKCHCPHKH 3| 2 0,37 | 0,75 | 8 | paGotsl
3 JIUCTHI 1 CI0BapH 3 3 0,37 8 | rect
Jeneratsl 3 4 0,37 | 0,75 8 | 3ammTa 1abopaTtopHOi paboTHI
3 5 0,37 6 TECT
5 DNEeMEHTHI
(ynxunonanbHOro TECT, BHINOJIHEHHE J1a00PATOPHOI
HpOrpaMMHpPOBAHI 3 6 0,37 | 0,75 8 | paboThl
6 LINQ
paboTa Ha IPAKTUICCKUX
3aHATUAX: TEKYIIHA KOHTPOIb
3 7 0,37 8 | pemenus 3amay




7 O6paboTka
Ipad)OBBIX CTPYKTYP TecT, 3aIUTa Ta60paTOPHOIL
3 8 0,37 | 0,75 8 paGoThI
8 JKaHble anropuTMbl
3 9 0,37 8 | Tect
9 Aunamideckoe BBITIOJTHEHHE JTa00paTOPHOM
TPOTPAMMHUPOBARHC |3 | 1 0,37 | 0,75 | 8 | paboru
3 11 0,37 8 | Tect
10 | CrpyKTyphi naHHbIX TECT, 3alluTa J1ab0paTOPHOH
3 12 0,37 | 0,75 8 | paboThl
11 | CoObiTus 3 13 0,37 8 | Tect
12| Oxonnbie BBITIOJTHEHHE JTa00OPaTOPHOH
TPHIOACHIA 3| 14 0,37 | 0,75 | 8 | pabors
13 | MHoromorouHOe
MPOTrpaMMHUPOBAHHE 3 15 0,41 8 | tecr
14 | Pednexcus Tumos 3 16 041 | 0,75 8 | 3ammuTa mabopatopHOif pabOTHI
JduddepeHunpoBaHHbIN 3a4eT
Hroro 3a 3 cemecTp
144 10 6 | 128
15 WNukarncynsmus - 4 1 0,6 9 TECT
TEOpHUs U TPAKTHUKA
4 2 0.6 9 BBINOJIHCHHUE JIA00OPATOPHOM
0,75 paboThI
16 | HacnemoBanue n 4 3 0,6 9 TECT
MOIMMOP(HU3M - A 4 06 9
TEOpHsl U TIPaKTHKA 0,75 3amnuTa 1abopaToOpHOM paboTHI
17 | Generics 4 5 0,6 9
paboTa Ha MPaKTUIECKUX
3aHATHSX: TEKYIIUI KOHTPOJIb
pelieHus 3a1a4
18 | Menernposanie 4 6 0.6 0.75 BBINOJIHEHHUE JIA00PATOPHOM
10 | paborsr
19 | Pednexcus 4 7 0,6
paboTa Ha MPaKTUIECKUX
3aHSTHUSX: TEKYIIMHA KOHTPOJIb
10 | pemenus 3anau
20 | DDD 4 8 0.6 TEeCT, 3aluTa JJabopaTOpHOM
0,75 10 | paGortsr
21 | Fluent API 4 9 0,6 10 | recr
22| Monynerocts 4 10 0.7 BBITIOJTHEHHE JTa00PaTOPHOM
0,75 10 | paGoTs
23 | YmpasneHnue 4 1 11 0,6
3ABHCHMOCTSIMH paboTa Ha IPaKTUYECKUX
3aHATHUSAX: TEKYIIMH KOHTPOJIb
10 | pemrenus 3amau
24 | DIl-koHTelineps 4 | 12 0,6 | 0,75 10 | 3amuTa naGoparopHoi paboOTHI
25 | OYHKIMOHAJIBHBIH 4 13 0,7
CTHIIB paboTa Ha MPaKTHYECKUX
3aHTHUSIX: TEKYIIUH KOHTPOIIb
10 | pemrenus 3amau
26 | Ynpasnenue 4 14 0.6 0.75 TECT, BHITIOJTHEHUE JIA0OpATOPHOI
pecypeam 10 | paboThl
27 | PaGora c ¢aitnamu 4 | 15 0,7
paboTa Ha IPAKTUICCKUX
3aHATHSX: TEKYIIUI KOHTPOJIb
10 | pemienus 3amau




28 | Uckmouenus 4 | 16 0,7 0,75 .
TECT, 3aluTa JJabopaTOPHOM
10 | pabGoTsl
Kypcosas pabora 36 | 3ammTa KypcoBOii pabOTHI
9 | Dk3amen
Hroro 3a 4 cemecTp
216 10 6 | 200
Hroro:
3,4 20 12 | 328
4.2 ConeprxaHue pas3iaejioB Kypca
Ne Pazpen aucuuniuHbl 3unanust | Ymenusi | HaBbikn
n/n (Homep | (momep | (HOMEp
usd.l) | y332) | m33.3)
1 2 3 4 5
1 1. MonynbHBIE TECThI 3 3 4
2. IlokpeiTHE TeCTaMH
3. OYHKIIMOHATBHOE TECTUPOBAHHE
4. BHenpeHue TeCTOB
2 1. Crexu u ouepenu 1 1,2 1,2
2. Odepenb Ha CBA3HBIX CIIHCKAaX
3. JIxeHepHK-KIacchl
3 1. JIucTel U UHAEKCALHS 1 1,2 1,2
2. [leperpy3ska ornepaTropos
3. Xemmpyromue QyHKIUU
4 1. leneratsl 1y TMHAMUYSCKUX METO/IOB 1 1,2 1,2
2. JIxeHepHK-/IeTIeraThl
3. AHOHMMHBIE JIeJIeTaThI
4. JIsmOna-BeIpaKeHUs
5 1. O ¢pyHKIMOHATBHOM MPOrPaMMHUPOBAHUN 1 1,2 1,2
2. Jlemeratsl JUIsl TMarHOCTUKA KOJa
6 1. GunpTpanus u npeodpazoBaHue 1 1,2 1,2
2. Pabora ¢ kopTexxamu
3. OYHKIMH arperupoBaHuUs
4. I'pynnupoBka
7 1.  IIpocreitmas peanuzanus rpada 1 1,2 1,2
2.  HeopuentupoBaHHbIe rpadbl U METOCTHOCTH TaHHBIX
3. O6xompI Tpada
8 1. KomOnHaTOpHBIC 3a/1a9H 1 1,2 1,2
2. 3amada o MIaHUPOBAHUU BPEMEHU
3. XKamHbiit anroput™ 1S 331291 pa3OnueHHS
4. YKanguelil anropuT™ A7 33294 KOMMHUBOSDKEpa
9 1. lnnamMuueckoe NporpaMMHpPOBaHUE HA 3a/1a4e 1 1,2 1,2
TUTAHUPOBAHUS BPEMEHHU
2. luHamMudeckoe mporpaMMHUpOBaHUE B KOMOMHATOPUKE
3. IluHaMu4yecKoe mporpaMMHUpPOBaHUE IS 3a0a49K
pa3z0oueHus
10 1. Ouepenpb ¢ IpUOPUTETAMHU 1 1,2 1,2
2. bunapnas xy4a




11

. IIporpammuposanne GUI

. CoObITHITHAST MOJED

. CoObITHITHAS MOJIEIb C AceraTaMu
. MynpTHUKaCT-I€eeraTol

. LlenocTHOCTH COOBITUMHOM MOIETTH
. CoOnITHS

1,2

1,2

12

. Windows Forms u WPF

. Pacmiono>xenue KOHTPOIJIOB Ha popme

. Pucosanue

. IIoBOPOTHI U IEPEHOCHI PUCYHKA

. Taiimepbl U aHUMALIHS

. AHTHNIATTEPH WHTEJUIEKTYaJIbHOTO HHTEpdeiica

2,3

13

. Tpenpl, JOMEHBI U IPOLIECCHI

. Knmacc Thread

. O6mwue pecypcest u lock

. bnokupoBanue noroxka GUI

. Acunxponssle onepaunn B GUI

2,3

14

. Pedbnexcus. Knace Type

. Coznianue o0beKTa ¢ NOMOMLIbIO peduexcnun
. Pedrexcust 1uist CBOMCTB, METOIOB M TIOJICH
. bunuHr n aTpubyThI

NoNMPRPODMMNLONOMROUDNWNREROODNWNPRE

2,3

15

1.I1pepexBU3UTHI

public, private, static

Momuduxkarop internal

KoHnctpykTopbl

[Topsimox MHUIIMATU3ALUU

[TeperpyxeHHbIE METOBI U TTAPAMETPHI 110 YMOIYAHHUIO
CaolicTBa

WNHupexcatopsl

CtpyKTypbl

1,2

1,2

16

Hacnenosanue
WnTepdeiico
[Tonmumopdusm u abcTpakTHBIE 0a30BbIE KIIACCHI

1,2

1,2

17

. Generic-knaccel
. Generic-meToubl
. KoBapuaryst u KoHTpaBapHaIus

1,2

1,2

18

. IIpocroe aenernpoBanue

. CiioxxHO€ JienernpoBaHue

. JlenerupoBanue 6e3 JeneraTton
. OBpatHasi COBMECTUMOCTh

. Jlekopatopsl

1,2

1,2

19

[TpodunupoBanue peduaexcun
. PedaxTtopunr peduexkcun
. Ontumusanus peduiekcuu

1,2

1,2

20

. Croucrast apxurekrypa
. MopenupoBaHue npeaMeTHON 00JIacTH

2,3

21

. Fluent API
. FluentAssertions
. Peanmuzamus Fluent-MaTepdeiica

22

. Kpurepuu uncroro xona

. SRP

. MoaynbHOCTB

. SRP u xomaniHas pabora

PONRPONRENRONPOorw RlonR|ONRO0O® N oo s

2,3




23 1. TlpouenypHbIii TOAXOM 2,3
2. IMpunuunst OCP u DIP
3. DIP u pacmupsieMocTb
4. DIP u tectupyemMocTtb
24 1. Service Locator 2,3
2. DI Container
3. Komnexunu
4. l{uknuyeckue 3aBUCUMOCTH
5. Bpewms xu3Hu
6. KoHTekcTsl
25 1. Ycrpanenue unrepdeiicon 2,3
2. ®II u DI-xonTeliHepsI
3. Uucteie GpyHKIIMN
4. PedakTopuHr cymmaropa
5. 3aBHCHUMOCTH MEXJYy cOOpKaMu
26 1. TIloroxu 2,3
2. Ucximouenus
3. Vmpansiemas mamsTh
4,  ®uHaATU3aTOPBI
27 1. TekcroBble n OMHAPHBIE IOTOKH 2,3
2.  ApXWTEKTypa IOTOKOB
3. MemoryStream u NetworkStream
28 1. Exception u ero mons 2. 4
[TepeBbIOpOC HUCKITIOUEHUS
4.3 HauMeHOBAHHUA TeM NMPAKTHYECKHUX 3aHATHI, HX COJepPKaHUE U 00beM B Yacax
4.3.1. Tpernii cemecTp
No | Ne paznmena Oo0bem
O — Ha3panue npakTu4eckux pador B gacax
1 1 TectupoBanue 0,5
2 2 Ouepenu, CTEKHU, IHKEHEPUKHU 0,5
3 3 JIucte! u cnoBapu 0,75
4 4 Jleneratsl 0,75
5 5 OnemMeHTbl GYHKIIMOHAIBHOTO TPOrpPaMMUPOBAHUS 0,75
6 6 LINQ 0,75
7 7 O6paboTka rpaoBbIX CTPYKTYP 0,75
8 8 JKaHbre aropuTMBI 0,75
9 9 JlmHaMu4eckoe mporpaMMHPOBAaHUE 0,75
10 10 CTpyKTypBI JaHHBIX 0,75
11 11 CoObITHs 0,75
12 12 OKOHHBIE TPUIIOKEHUS 0,75
13 13 MHOronoTo4Ho€e NporpaMMHpOBaHKE 0,75
14 14 Pedrnexcus Tunos 0,75
Bcero 10
4.3.2. YeTBepThlii cemecTp
Ne | Ne paszpena O0Bem
MCIHILTHHBI Ha3Banue NMPaKTUY€CKHUX pa60T B UaCaAX
1 15 WNHkancynsnust - TeOpHs ¥ MpaKTHKa 0,5
2 16 HacnenoBanue u momuMop@u3m - TEOpHsl M MMPAKTHKA 0,75
3 17 Generics 0,75
4 18 HenerupoBanue 0,75
5 19 Peduexcus 0,75




6 20 DDD 0,75
7 21 Fluent API 0,75
8 22 MonayasHOCTh 0,75
9 23 YipaBieHrue 3aBUCUMOCTSIMU 0,75
10 24 Dl-xoHTeliHepsl 0,75
11 25 DOyHKIIUOHATBHBIA CTUITH 0,75
12 26 VYmpasieHue pecypcamu 0,75
13 27 Pa6oTa ¢ daitmamu 0,5
14 28 UckmoueHus 0,75
Bcero 10
4.4 HaumeHoBaHue TeM J1a00paTOPHBIX padoT, UX co/iep:kaHue U 00beM B Yacax
4.4.1. Tpetuii cemecTp
Ne Ne paznena HaumenoBanme 1adopaTopHbIX padoT Tpynoem
In/n | AMCHMINJIMHBbI KOCThb
(uac)
1 2 Pemenuie 3a1a4 Ha CTEKU U oYepen 1,5
2 2 Pemenue 3amau ¢ LINQ 1,5
3 2 Pemenue 3aau ¢ peanuzanueii )xaHOTO aIropuT™Ma 1,5
4 2 Pemenue 3amau ¢ peanuzamueii COObITHI 1,5
Bcero 6
4.4.2. YerBepThlii cemecTp
Ne Ne paznena HaumeHnoBaHue 1a6opaTopHbIX padoT Tpynoem
n/n JUCHUIIJINHBI KOCThb
(uac)
1 3 Pemenue 3amau 06paboTKH 0OBEKTOB KJIaCCOB 1
2 3 Pemenue 3aau pa3paboTKu OKOHHOTO NPHIIOKEHHS 1
3 3 Pemenue 3a1au ¢ ucrosb3oBanueM (haiiios 4
Bcero 6

5 Conep:kaHue caMOCTOSITEILHON PadoThl cTyAeHTOB. OIleHOYHbIE CPEACTBA s TEKYUIero
KOHTPOJISI YCTIeBAEMOCTH, IPOMEKYTOYHOU ATTECTAIHH 10 UTOraM OCBOEHHUSI IV CIUTLTNHBI

5.1 CoaepixaHue caMOCTOATEILHOM padoThI
5.1.1. Tpernii cemecTp

Ne Ne pasgena HaumeHoBaHue Tem Tpynoem
n/n AUCHHUIIJIHNHBI KOCTh
(uac)
1 1 TectupoBanne 8
2 2 Ouepeny, CTEKH, HKEHEPHUKH 8
3 3 JIuctel u cnoBapu 8
4 4 Heneratsl 14
5 5 DneMeHThl GYHKIIMOHAJIBHOTO MTPOrPaMMUPOBAHHUS 8
6 6 LINQ 8
7 7 O6paboTtka rpadoBBIX CTPYKTYP 8
8 8 KagHble alnropuT™Mbl 8
9 9 JlnHaMuuecKkoe NporpaMMHUpOBaHUE 16
10 10 CTpyKTypBI JaHHBIX 8
11 11 CoObiTus 8
12 12 OKOHHBIE TPUIIOKEHUS 8
13 13 MHOronoTo4HoO€E NPOrpaMMHUpPOBAHHE 8




14 14 Pednexcus tumon 8
15 1-14 3ayer ¢ OLEHKOH 2
BCEI'O 128
5.1.2. YeTrBepThlii cemecTp
0 Ne pazgena | HammenoBanue Tem Tpyaoem
n/n | AUCHUNJIMHBI KOCTb (4ac)
1 15 MHKancynamus - Teopus ¥ IpaKTUKa 18
2 16 HacnengoBanue u moauMopdusMm - TEOpHs U MPAKTHKA 18
3 17 Generics 9
4 18 JlenerupoBaHue 10
5 19 Pednexcus 10
6 20 DDD 10
7 21 Fluent API 10
8 22 MonynbHOCTh 10
9 23 VYnpasneHue 3aBUCUMOCTSIMU 10
10 24 DIl-koHTeiiHEepbI 10
11 25 OYHKIMOHAIBHBIN CTUITh 10
12 26 VYnpasneHnue pecypcamu 10
13 27 Pabota ¢ daitnamu 10
14 28 Uckmouenus 10
15 1-28 Kypcosast pabora 36
16 1-28 DK3aMeH 9
BCET'O 200

5.2. OI_IGHO‘IHBIG CpeacTBa, HUCIHOJB3YEMbBIC [JId TCKYIICTO KOHTPOJA YCIICBACMOCTU U
HpOMe)KYTOQHOﬁ arrecranun o6yqaloumxcs{ 110 uTOoraM OCBOCHUA NUCHHUINIIMHBI, ©X BHUAbI U q)OpMI)I,

Tp€60BaHI/I$[ K HMM M HKAJIbl OLHCHHMBAHWA NPUBCACHBI B HNPUIIOKCHHU K pa60qef/'1 nmporpamMmme

NUCHUTIIINHEI

«q)OHJI OLCHOYHBIX CpCACTB 1O JUCHUILIIIMHE

IIPOrpaMMUPOBAHUE», KOTOPOE OPOPMIIETCA B BUAE OTJCIBHOIO JOKYMEHTA.

6 YueOHO-MeTOou4YecKoe U MH(OpMaIHOHHOE o0ecTieyeHne TN CHMIIIMHbI

2 a) OcHOBHas1 IMTEpPaTypa

OOBEKTHO-OpUEHTHPOBAHHOE

HaumeHoBaHue KHUTH

Ton
HA3JAHAS

Pazymagckas, E. A. Anroputmuzanus 1 mporpaMMHpPOBaHUE [ DJIEKTPOHHBINA pecypc]
: mpakTuyeckoe nocodue / E. A. PazymaBckasi. — DJIEKTPOH. TEKCTOBBIE TaHHBIE. —
CIIG. : Cankr-IlerepOyprekuii opuandeckuii MHCTUTYT (usuan)

Axanemuu ['enepanbHoii npokyparypsl PO, 2015. — 49 c. — 2227-8397. — Pexxum
noctyna: http://www.iprbookshop.ru/65427.html

2015

Typanbuyk, K. A. IlapamnenbHoe mHporpaMMupoBaHHE ¢ HOMOIIbI0 si3bika C#
[Dnmextponnsbrii pecype] / K. A. Typampuyk. — 3-e¢ u31. — DJIEKTPOH. TEKCTOBBIE
JlaHHBIE. M. Wnrepuer-Yuusepcurer HWudpopmannonusix TexHomorui
(MHTYUT), Aii ITu Op Menmna, 2019. — 189 c. — 978-5-4486-0506-2. — Pexxum
noctyna: http://www.iprbookshop.ru/79714.html

2019

[TaBmoBckasi, T. A. IlporpamMmmupoBaHMe Ha S3bIKE BBICOKOTO YypoBHsT C#
[Dnextponnsblii pecypc] / T. A. IlaBrnoBckas. — 2-e U3a. — DJEKTPOH. TEKCTOBBIE
JTAHHBIE. M. : Harepuer-Yuupepcurer WMuHbopmanronnsix TexHomorni
(MHTYWUT), 2016. — 245 c. — 2227-8397. — Pexxum nocryma:
http://www.iprbookshop.ru/73713.html

2016



http://www.iprbookshop.ru/65427.html
http://www.iprbookshop.ru/79714.html
http://www.iprbookshop.ru/73713.html

0) JomosiHuTEIbHAS JIUTEPATYpa

Howmep HanmenoBanue I'on
KHUTH U3/IaHUS
1 TronbnuuoBa, H. B. Anroputmuzanus M nporpaMMuUpOBaHuE [DIEKTPOHHBIN 2019
pecype] : yduebnoe mocobue / H. B. TronpnuHOBa. — DJIEKTPOH. TEKCTOBBIE

nanabie. — Caparos : By3oBckoe obpazoBanue, 2019. — 200 c. — 978-5-4487-
0470-3. — Pexxum pocryma: http://www.iprbookshop.ru/80539.html

2 buur, B. A. OcHoBbl 00bekTHOTO mporpammupoBanus Ha C# (C# 3.0, Visual 2017
Studio 2008) [DaexTpoHHbIid pecypc] : ydeOHOoe mocobue / B. A. bummur. —
DJIEKTPOH. TEKCTOBBIE AaHHbIe. — MockBa, CapatoB : MHTepHET-YHUBEpCUTET
Nudopmannonnsix Texnonoruit (MHTYUT), ByzoBckoe obpazoBanue, 2017. —
583 c. — 978-5-4487-0145-0. — Pexxum nocryma:
http://www.iprbookshop.ru/72339.html

3 bykynoB, C. B. OcCHOBbI 0OBEKTHO-OPHEHTHPOBAHHOTO IMPOTPAMMHUPOBAHUS 2017
[DnexTpoHHEI pecypc] : yueOHOe mocobue / C. B. bykynos, O. B. bykyHnosa. —
OnekTpoH. TekctoBble mgannble. — CII6. :  Cankr-IletepOyprekuii
roCy/1apCTBEHHbIN apXUTEKTYPHO-CTPOUTENbHBIN yHUBepcuTeT, O6C ACB, 2017.
— 196 C. — 978-5-9227-0713-8. — Pexum JocTyna:
http://www.iprbookshop.ru/74339.html

B) NlepevyeHb pecypcoB HH(POPMALMOHHO-KOMMYHUKAIIMOHHOH ceTn UHTepHeT

1 DnekTpoHHO-OMOAMoTeuHass  cuctema  [PRbooks_ http://istu.ru/material/elektronno-
bibliotechnaya-sistema-iprbooks

2. OnexTpoHHbIA Katanor HaydHou Oubmuoreku Vk['TY umenn M.T. Kanamnukosa Web
WUPBUC http://94.181.117.43/cqi-

bin/irbis64r_12/cqiirbis_64.exe?LNG=&C21COM=F&I21DBN=IBIS&P21DBN=IBIS

3 Haunonanwshas snexrponnas oubnuorexa -_http://H30.pd

4. Mupoas nudposas 6udmuoreka - http://www.wdl.org/ru

S. MexnyHapoaHbli ~ MHAEKC ~ HayyHoro  muTtupoBanus Web  of  Science -
http://webofscience.com

6. Hayunas anexkrponnas oudnnoreka eLIBRARY.RU — https://elibrary.ru/defaultx.asp

r) NporpaMMHoe odecrieyeHue

1. Microsoft Imagine Premium: Visual Studio
2. Microsoft Office Standard 2007

3. Doctor Web Enterprise Suite

A) METOANYECKHE YKA3AHHUSA:

1. Hukonaes, E. W. OObekTHO-OpHEHTHpPOBaHHOE TMporpamMmupoBanue. Yactp 1
[DnexTpoHHbIH pecypc] : nmaboparopuslii npaktukym / E. M. HukonaeB. — DNeKTpOH. TEKCTOBbIE
nannbie. — CraBponons : CeBepo-KaBkasckuii Gpenepanpublii yauepcureT, 2015. — 183 ¢. — 2227-
8397. — Pexxum nocryma: http://www.iprbookshop.ru/62966.html

2. Hukonaes, E. W. OObeKkTHO-OpHEHTHpPOBaHHOE TMporpaMMmupoBanue. Yactp 2
[DnexTpoHHbIN pecypc] : nmaboparopuslii npaktukym / E. M. HukonaeB. — DIeKTpOH. TEKCTOBbIE
nannbie. — CraBponons : CeBepo-Kaskasckuii Gpenepanbublii yauepcureT, 2015, — 156 ¢. — 2227-
8397. — Pexxum nocryna: http://www.iprbookshop.ru/63218.html

3. Hosuxkos, I1. B. O6beKkTHO-OpHEeHTHPOBAaHHOE MPOTrpaMMHUPOBaHUE [ DIIEKTPOHHBIHN pecypc]
: yueOHO-MeToauyeckoe mocobue k saboparopHeiM paboram / II. B. HoBukoB. — DneKTpoH.
TeKkcToBbIe AaHHbIe. — CaparoB : By3oBckoe oOpaszoBanue, 2017. — 124 ¢. — 978-5-4487-0011-8. —
Pexxum noctyna: http://www.iprbookshop.ru/64650.html

7. MaTtepuajibHO-TEXHHYECKOE o0ecnedeHne IUCHUIINHBbI:
1. JlekuuOHHBIE 3aHATH.



http://www.iprbookshop.ru/80539.html
http://www.iprbookshop.ru/72339.html
http://www.iprbookshop.ru/74339.html
http://istu.ru/material/elektronno-bibliotechnaya-sistema-iprbooks
http://istu.ru/material/elektronno-bibliotechnaya-sistema-iprbooks
http://94.181.117.43/cgi-bin/irbis64r_12/cgiirbis_64.exe?LNG&amp;C21COM=F&amp;I21DBN=IBIS&amp;P21DBN=IBIS
http://94.181.117.43/cgi-bin/irbis64r_12/cgiirbis_64.exe?LNG&amp;C21COM=F&amp;I21DBN=IBIS&amp;P21DBN=IBIS
http://94.181.117.43/cgi-bin/irbis64r_12/cgiirbis_64.exe?LNG&amp;C21COM=F&amp;I21DBN=IBIS&amp;P21DBN=IBIS
http://нэб.рф/
http://www.wdl.org/ru
http://webofscience.com/
https://elibrary.ru/defaultx.asp

Y4eOHble ayAUTOpPHUH IJIs JEKIUOHHBIX 3aHATUN YKOMIUIEKTOBAHBI MEOENbI0 M TEXHUYECKUMU
CpelncTBaMu 00yUYEeHUs, CITY>KAIUMH TSI TPEACTABICHUS YIeOHOH HH(POpMAIMK OOJIBIION ayTUTOPUHU
(HaOOPBI IEMOHCTPAIIMOHHOTO 000PYI0BaHUs (MPOSKTOP, IKPaH, KOMITBIOTEP/HOYTOYK).

2. IlpakTuueckue 3aHATHS.

Y4eOHbIC ayqUTOPUU JUIS TPAKTHYECKHUX 3aHITHH YKOMILUICKTOBAHBI CICIHATU3UPOBAHHON
MeOeNbI0 U TEXHUYECKUMHU CpeIcTBaMu 00y4deHUS (TIPOEKTOP, IKPaH, KOMITbIOTEP/HOYTOYK).

3. JlabGopatopHbie pabOTEHI.

Jli1g 1a00paTOPHBIX 3aHITUN UCIIOJIB3YIOTCS Ay JUTOPUU:

Ne 220 anmpec: 427430, Yamyprckas Pecrnybnuka, r. Borkunck, yn. ILUW. Ilysanosa, n. 1,
OCHAIIIEHHAsI CIIEYIOUIMM 000pYJOBAHUEM: CTOJIBI JIAOOPATOPHBIE, CTYJIbs, KOMIIBIOTEpHAs TEXHUKA C
BO3MO>KHOCTBIO IOJIKJIFOUEHUS K ceTH «HTepHEeT».

Ne 221 appec: 427430, Yamyprckas Pecnybnuka, r. Borkunck, yn. ILU. IllyBanoma, nm. 1,
OCHAIIIEHHAsI CIIEYIOUIMM 000pYJOBAHUEM: CTOJIBI JIAOOPATOPHBIE, CTYJIbs, KOMIIBIOTEpHAs TEXHUKA C
BO3MO>KHOCTBIO MOJIKJIFOUEHUS K ceTH «HTepHeT».

4. CamocrosTenbHas paboTa.

[Tomemennss A  CaMOCTOSTENLHOW pabOTHI  OCHANICHBI KOMITBIOTEPHOM TEXHHKOH C
BO3MOXXHOCTBIO MOJKIIOYEHUS K ceTu «HTepHeT» U JOCTYNOM K 3JEKTPOHHON HMH(OpMalMOHHO-
obpazoBarensHoii cpene BO ®I'BOY BO « kI TY umenn M.T. Kanamnukosay:

MOMEIIEHUST I CaMOCTOSITEIBHON paboThl oOywaromuxcs (aym.Ne 224, ampec: 427430,
VY amyprckas PecniyOnuka, r. Borkunck, yi. ILU. IllyBanosa, 1. 1).

[Tpu HEoOx0omMMOCTH pabodas mporpaMMa JUCIUTLTHHBI (MOIYJIS) MOKET OBITh aIallTUPOBAHA JIJIS
obecrnieueHrss 00pa30BaTEIILHOTO TPOIECCa WHBATUAOB U JIUIl C OTPAHUYCHHBIMU BO3MOKHOCTSIMH
3JI0pOBBSI, B TOM 4YHCIE [UJIsi OOy4YeHHs C NPUMEHEHHUEM JIMCTAHIMOHHBIX 00pa30BaTEIbHBIX
TexHojoruil. [[ms atoro Tpebyercs 3asBI€HHE CTyAEHTa (€ro 3aKOHHOTO NPEACTaBUTENs) U
3aKJII0UYEHHE TICUXO0JIOr0-MenKo-nieaarorndeckoit komuccuu (IIMIIK).



IIpuiio:kenune k padoyeii mporpamme
JHCHHUIIIHHBI

MHWHOBPHAYKHU POCCUN
BoTkunckwuii punman
DenepanbHOTO rOCyIapCTBEHHOTO OOIKETHOTO 00pa30BaTEIbHOTO
YUPEKICHUS BBICIIETO 00Opa30BaHHUS

«MxeBckuil rocyaapCTBEHHBIN TexHMYeCcKkuil yHuBepcuTeT umeHn M. T. KanamnaukoBay»
(B® ®I'bOY BO «MxI'TY umenu M.T. Kamamraukoay)

OueHovHble CpeaCTBA
o AUCIHUILINHE

OO0BEKTHO-OPHUEHTUPOBAHHOE MPOTPAMMHUAPOBAHUE

HanpasisieHue 09.03.01 «MudbopMaTrka ¥ BEIYUCAUTEIbHAS TEXHUKA»

HpO(l)I/IJ'IL «ABTOMATH3UPOBAHHBIC CUCTEMBI O6D8.60TKI/I I/IHd)ODMaHI/II/I W YITPpABJICHUA»

YpOBEHb 00pa30BaHUsl: OaKagaBpuaT

¢dbopma oOyueHus: 3a04Has

o01ast TPyI0€MKOCTh JUCITUTIIMHBI COCTABJISET: 10 3adeTHBIX eaUHHUII(BI)



1. Ouenounnie cpencrpa

OnenuBanue (GpopMHpPOBaHUS KOMIIETEHIMI MPOU3BOJIUTCS HAa OCHOBE pE3yJIbTaTOB OOYYEeHWS,
MPUBEJICHHBIX B M. 2 pabdoueil nmporpammbl 1 @OC. CBs3b pa3aesioB KOMIICTCHIIMM, HHIUKATOPOB U
¢dbopM KOHTPOJS (TEKYIIET0 W MPOMEXKYTOYHOr0) yKa3zaHbl B Tabmume 4.2 paboyeil mporpammbl
JTUCIUIUIAHBI.

OneHoYyHbIE CPENICTBA COOTHECEHBI C pe3ysibTaTaMu OOyUeHUsS MO JUCIUIUIMHE M UHIUKATOPaMU
JOCTUKEHHS] KOMIIETEHIUH, PEACTaBICHbI HUXKE.

Kon
Ne Pa3nen KOHTPOJINPYeMOii
HaumeHoBaHuUe OLIEHOYHOIO CPeICTBA
n/m JMCHUMITAHBI KOMIEeTeHIHH
(n1m ee yacTn)
1 | TectupoBanue ITK-1, TeCT
[1K-4
2 | Ouepenu, cTeku :
pefut, CTEH, TK-5
JDKEHEPUKH TecT
3 | Jluctel u cnoBapu TECT
4 | Jleneratbl 3aIuTa Ja00paTOPHBIX padoT (OTYET IO
nabopaTopHoi padbore)
TEeCT
5 | DaemeHThI
(G yHKIIMOHAJILHOTO
POTrPaMMHUPOBAHUS TECT
6 | LINQ
paboTa Ha MPAKTHYECKUX 3aHATHSIX: TEKYIIUH
KOHTPOJIb PEIICHUS 3a/1a4
7| ObpaboTka rpadoBbIX TECT, 3alUTa JJabopaToOpHBIX PaboT (OTUET MO
CTPYKTYp nabopaTopHoii paboTe)
8 | ’KagHble anropuT™Mbl TeCT
9 | JluHamuueckoe
POTPaMMHUPOBaHUE
TeCT
10 | CrpyxTypsl naHHBIX TECT, 3aIIUTa Jab0paTOPHBIX paboT (OTUET 110
nabopaTopHOi padbote)
11 | CoObiTust TECT
12 | OKOHHBIEC IPUITOKECHUS
13 | MHoronoTo4yHOe
pOTrPaMMHUPOBaHHUE TEeCT
14 | Pednexcus Tunon 3aIuUTa 1a00paTopHBIX paboT (0TYET MO
nmabopaTopHoi paboTe)
15 | Unkancynsuus - Teopust TECT
U MPaKTHKa
BBITIOJTHEHHE JTA0OPAaTOPHOU PabOTHI
16 | HacnenoBsauue n TECT
MOMMMOPhH3M - TEOPHs U 3aIuTa J1abopaTopHLIX paboT (0TYeT 1o
HIpaKkThHKa J1abopaTtopHoii padbote)




17 | Generics

18 | HdenerupoBanue

19 | Pednexcus

20 | DDD

21 | Fluent API

22 | MoaynbHOCTb

23 | YmpasneHnue
3aBUCHMOCTSIMHU

24 | Dl-xoHTelHepHI

25 | OyHKIMOHANBHBIN CTUIIb

26 | YmpaBieHue pecypcaMu

27 | Pabota c daiinamu

28 | Uckirouenus

Bce pasnensl kypca

paboTa Ha MPaKTUYECKHUX 3aHATUAK: TEKYIIH
KOHTpOJIb PELICHUS 3a/1a4

BBITIOJTHEHHE Ta00PaTOPHOI pabOThI

pa0oTa Ha MPAKTUYECKUX 3aHATHUSX: TEKYILUH
KOHTPOJIb PELICHUS 3a/1a4

TECT, 3alllUTa JJabOpaTOPHBIX padoT (OTYET 11O
nabopaTopHoi pabore)

TECT

BBITMIOJTHEHHE Ta00PaTOPHOIT pabOTHI

pa0oTa Ha MPAKTUYECKUX 3aHATHUSIX: TEKYILUH
KOHTpOJIb pEeIICHUs 3a/1a4

3ammTa JJabopaTopHBIX paboT (OTIET 1O
nabopaTopHoi pabore)

pa0oTa Ha MPAKTUYECKUX 3aHATHUSX: TEKYILUH
KOHTpOJIb pEeIICHUs 3a/1a4

TECT, BBINOJIHEHHE J1a00paTOpHOIl paboThI

paboTa Ha MPAKTUYECKHUX 3aHATHUSAK: TEKYIIIHMA
KOHTPOJIb PELIEHUS 3a1a4

TECT, 3allIMTa JJAOOPaTOPHBIX paboT (0TYET MO
nmabopaTopHoi padbote)

3aluTa KprOBOfI pa6OTI>I, 9K3aMCH

Onucanus diementoB ®DOC
1. Haumenoeanue: >x3aMeH

Ilpeocmaenenue ¢ @OC: nepevyeHb BOIPOCOB
Ilepeuens 6onpocoé 01a nposedenus IK3amena:

1)
2)
3)
4)
6)
7)
8)
9)

TecTtupoBanue
Ouepenu, CTEKH, TKEHEPUKHU
Jluctel u cioBapu

Jeneratsl 5) DneMeHTH! PYHKIMOHAIBHOTO IPOrPAaMMHPOBAHUS

LINQ

O6paboTka rpaoBBIX CTPYKTYP
’Kannbie alropuTMbl
JlMHAMHYeCKOe TPOTrpaMMHPOBaHHE

10) CtpyKTypsl JaHHBIX
11) CoObiTus
12) OxoHHBIEC PUIIOKESHHUS

13) MHOronoTo4Hoe mporpaMMHUpOBaHHE




14) Pednekcus THIIOB

15) MHkancynsus - TeOpHsl U PaKTHKa

16) HacnenoBanue u mouMophu3M - TCOPHS U IPAKTHKA
17) Generics

18) JenerupoBanue 19) Pednekcus 20) DDD
21) Fluent API

22) MoayabHOCTb

23) 23) YupaBieHHe 3aBUCUMOCTSIMH

24) 24) DIl-koHTeitHepsI

25) 25) OyHKIMOHAIBHBINA CTUIIb

26) YnpasieHue pecypcamu

27) Pabora ¢ ¢aitnamu 28) MckioueHus

Kpumepuu oyenku:
[IpuBeneHs! B pa3aene 2

2. Haumenosanue: tect
Ilpeocmaenenue ¢ @OC: HaboOp BapUAHTOB 3aJaHUI
Bapuanmot 3a0anuii: o pazneny «TectupoBanue»
Yem asmomamuzupo8anuvie mecmol iyuuie pyuHo20 mecmupoeanus?

ABTOTECTBI BBITTOJIHAIOTCS 6LICTpeC, IIOTOMY HUX MOXKHO 3aIllyCKaTb 4YaCTO, HO TpPaTHUTb BPCM:A
IporpaMMucCTa TOJbKO Ha HCIIPOICAIINEC TCCThI

-
J1st ©0JIBIIMX MPOrPaMM MOJIHOE PYYHOE TECTUPOBAHUE MPEAIIOIATaeT OIPOMHOE KOJIMYECTBO

py4yHOI1 paboThI, TOATOMY IPOBOJUTCS KpaltHE PEaKo

r
PaboTa aBTOMaTHYECKHUX TECTOB HE 3aBUCHUT OT KOHIOCHTpPAUH, YCUAUUBOCTU U APYTUX JIMYHBIX

KaueCcTB TECTUPOBILHKA
1. Ilouemy mecmuposanue 68axcHo?

-
HexoTtopbie ommOKy MOTYT NPUBECTH K 3HAYUTEIBHOMY YIIepOy, a MEPONIPUATHS IO UX MOUCKY U

HCIIPABJICHHUIO BBII'OJHCC UCIIPABJICHUS MOCIIEACTBUN

-
OmmOKH coBepIIAIOT Aa’K€ OYEHb OIBITHBIE Pa3padOTUNKU

r
TCCTHpOBaHI/Ie YCKOPACT TpOo1eccC pa3pa6OTKI/I Ha Ha4aJIbHOM J3Taric

-
TecTupoBanue MO3BOJISIET TapaHTUPOBATh, UTO B co3aaBaeMoM [10 He OyaeT HU 0THOM OMNOKH

-
[Ipu pazpaboTke BeO-cepBUCOB (HampUMep, 3aKa3a OUIETOB) OUIMOKH MOTYT MTHOBEHHO

MIPUBOANUTH K (PMHAHCOBBIM YOBITKaM pa3padOTYUKOB CepBUCa



Bapuanmout 3a0anuii: no pazneny «Odepeau, CTEKU»
Tect

N3yuure cnenyromui KOxI:

Queue<int> queue = new

Queue<int>(); queue.Enqueue(0);

queue.Enqueue(l);

queue.Dequeue();

queue.Enqueue(2);

queue.Dequeue();

1. Kaxoti anemenm ocmancs 6 cmeke nocie 8blnojiHeHus 3mo2o kooa? 1 oa
i
0
I
' 1
I
' 2
2. Kaxoii snemenm ocmancs 6 ouepedu nocie 8blnoaneHus 3moeo kooa? | tan
i
0
I
' 1
.

2

3.  Kaxyro uz npobrem pewaem ucnonv3osanue 00HOCEA3H020 chucka emecmo List<int> npu
peanuzayuu ouepeou? | da

Enqueue paboraer 3a O(n)
Dequeue pabotaer 3a O(n)

Huxakoii mpoOaeMbl HET, TPOCTO APYTO CIIOCO0 peanu3anuu

4.  Ecnu 6 ouepedu, peanuzo8aHHOU HA C8A3HLIX CNUCKAX, tail == head, umo smo modcem
o3Hauamuv? | Oa

r

Ouepenp mycTa

-

Ouepenb COAEPKUT OAUH FITEMEHT

-

Ouepenpb copepKUT OoJiee 0THOTO JIEMEHTA

-
IIpon3onuio HapymeHUe EeIT0CTHOCTH 04epENN



Bapuanmout 3a0anuii: no pazneny «JIuctel, cnoBapim»

Tect

N3yuure cnenyromui KOxI:

1 public class List<T> : IEnumerable<T>

2|4
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T[] collection = new T[100];
int count = 0;

public void Add(T value)

{ if (count == collection.Length)
{
var enlargedCollection = new T[count * 2];
Array.Copy(collection, enlargedCollection, collection.Length);
collection = enlargedCollection;
}
collection[count++] = value;
¥
public T this[int index]
{
get { return collection[index]; }
set { collection[index] = value; }
¥
public bool Contains(T value)
{
for (int i = 0; i < count; i++)
if (collection[i].Equals(value)) return true;
return false;
¥

1. Ymo 6wt mooiceme ckazamov 06 smom kode? | Oann CnoxsHocts onepanun Add Bcerma

-

\Theta(1)®(1)

CJ0KHOCTb OTepalnu A0CTyIa K aneMeHTy 1o uHjaekcy \Theta(1)O(1)

=

Crnoxnoctb onepanuu Contains \Theta(n)®(n)

-
C

2. Onepamop == a613emcsi CUHOHUMOM 8b1306a Memooda Equals | Oann

Bepro Hesepno

i

3. B C# so3mooicno nepeonpedenumv onepamop cinodicenus (+) 08yx uucen

muna int | a1 Bepro HeBepHo



4. B C# 60o3modicHO nepeonpedenums onepamop crodcenus (+) uucia ¢ oOvexmom

cobCmMBeHH020 H06020 Kaacca | Oan
i

i
Bepno Hesepuo

5. B C# mooicno coename max, umodul svipadicenue a == b || a != b pasusnocs false 1 6ann
Bepno
Hesepno
6. B C# moorcno coenamv mak, umoowl vipadicenue a == b | a |= b pasusnoce cmpoke "He-
He- He, /{p6uo bnoun" | Oann
i
i

Bepuo Hesepno

7.  Ymo uz smoeo saensemcs KOppeKmuulM onpeoeieHuem onepamopa 6 kiacce A? 1 oain

™ public static A operator ==(Aa, Ab) ™ public static bool operator ==(A a, int b

™ static bool operator ==(int a, bool b) I'” public bool operator ==(A a, A b) I bool
operator ==(A a, A b)

I public static operator ==(int a, A b)

8. Koeoa cmoum nepeepysicamv onepamopul? Bvlibepume eepuvie ymeepoicoenus | Oain

=

Bcerna, korma MOXHO — OMepaTopsl ANIa0T KO 00J1e€e KOMIAKTHBIM.

-

Korz[a BbI MOJKCTC MPUAYMATh HHTCPCCHYIO U 3a6aBHy}0 CCMAHTHUKY JIsI oniepaTtopa. HaanMep, A

1U1s1 IpeoOpa30BaHus CTPOKU B BEPXHUN PETUCTD.

-

He cTout neperpyxath omnepaTop, €ciii 3TO c/eaeT Koj| 0osee 3araJ0uHbIM.

B
He crout Neperpykartb onepaTrop, €CJIN 3TO MOKET IMOATOJIKHYTb YUTATCIIA K HeBepHOﬁ
HUHTCpHpCTAllUN KOJA.

Bapuanmuvr 3a0anuii:

o pazneny «/lenerats»



1. Kakoii mun coomeemcmeyem ynKyuu, Komopas npuHumaem 08a napamempa munos int u string

u 80368pawaem double? 1 oann
.
.
C delegate<int, string>
C delegate
O Action
O Func
O Action<int, string, double>
e~

Action<int, string>

O Func<int, string, double>

Bel yBUIENM TaKOW KOX:

int result = (f[0](0))[0];
2. Kakoti mun mooicem ovimu y f? 1 6ann
C Func<int>

Func<int>[]

Func<int[]>[]

Func<int[], int>[]

YYD

Func<int, List<int>>[]
Action<Func<int, List<int>>>

Action<Func<int, List<int>>>[]
N3yunte ko1 HUXKE:



var dictionary = new Dictionary<char, Action>();
for(char c="A"; ¢ <'Z'; c++)
dictionary.Add(c, () => Console.Write(c));

dictionary['X"]();

3. YUmo evi60oum smom Koo?
(-. 1 '
cuMBOI 'A
cumBoi 'X'
cumBoi'Y'

cumBoi 'Z'

TN

OLINOKY

Bapuanmwur  3a0anuii: 1o  pazgeny  «DIJIEMEHTHI
(GYHKIIMOHATIBHOTO MTPOTPaMMHUPOBAHUSD)

Tect
private static Func<int, int, int> Applyl(Func<int, int, int, int> func, int arg)
{
return (X, y) => func(x, arg, y);

ks

private static Func<int, int> Apply2(Func<int, int, int> func, int arg)

{

return x => func(arg, x);

¥

public static void Main()

{
Func<int, int, int, int>f = (X, y, z) =>x *y + z;
var x0=1(1, 2, 3); var

x1 = Applyl(f, 100)(1, 11);

var g = Apply2(Applyl(f, 10), 5);
var X2 = ¢(3);

. Yemy paser x0?

2. Yemy pasen x1?

3. Yemy pasen x2?

N3yunTte cnenyronmi Ko
IEnumerable<int> GetSequence()

{



for (vari=0;1<2;++i)

{

Console.WriteLine("s");
yield return i;

3

foreach (var element in GetSequence())
Console.WriteLine("f");

1. ql’l’lO Hanedyamaem Had KOHCOJlb YUK ebzme?
'
sfsf

C ssff

.
fsfs
foreach (var element in GetSequence().ToList())
Console.WriteLine("f");

2. qmo Hanedyamaem Ha KOHCOJlb YUK 6blwe?
e
sfsf

C ssff

.
fsfs
var element = GetSequence().FirstOrDefault();

Console.WriteLine("f");

3. L]mo Haneyamaem HAd KOHCOJIb KOO 6le€?
'
sf

C ssf
C ¢
N3yuure cnenyrommii Koa:
foreach (var element in GetSequence(). ToList(). Take(1))

Console.WriteLine("'f");
4. Ymo nHaneuwamaem Ha KOHCOJIb YUK

i
gviute? sfssfssffsfsf

i
S

i

r Bapuanmwvr 3a0anuii:

no .. pasueny «O6paboTka

rpadoBBIX CTPYKTYpP»

Tecr

B HeopuenTupoBaHHOM rpad)e HeT BEPIINH C HYJIEBOI CTENEHbIO, 3aTO €CTh BOT Takue pedpa:
(0, 1)
(0,2)
(0, 3)
(1,2)
(1, 4)



1. Yemy pasua cmenensb gepuiunbl 27 1 Oan

2. Kakas sepwuna unuudenmna sepwiune 42 1 Oaunn

Ommemovme 6ce 6epHule (hakmul npo oanHwlil epagh 1 Oann
OH sByIsIeTCS IEPEBOM
B HeM ectb nuki
OH cBsi3eH
B HeMm ecTb myTh U3 BepiiuHel 0 B BepiinHy 4
B HeMm ecTh pOBHO 0/1Ha BepILIMHA CO CTEMEHbIO |
Bepmuna 0 sBisieTcs KOpHEM

3.
-
-
-
-
’...
’...
-

OH sgBIISICTCS JIECOM

Bapuanmui 3a0anuii:
110 paszaeiny «’KaaHble aropuTMbhy

Tecr
1. Kombunamopmnvie 3a0auu — 3mo maxue 3a0ayu, 8 KOMOPbLX OMEen COCMAGIEH U3
00beKmMos Mot Jice NPUpPoobl, Ymo U 6x00 3aoauu. | Oa
i
Bepuo
.
Hesepno
2. J100y10 KOMOUHAMOPHYIO 3a0a1y MONCHO Peuums NOJIHLIM NePebOPOM BO3MONCHBIX
sapuanmos omeemal Oain
.
Bepro
.
Hesepno
3. s 6cex KomMOUHAMOPHBIX 3a0a4 Cywecmayom anreopummsl d¢hgdexmuenee nepebopa
sapuanmos omeemal Oa
.
BepHao
.
Hesepno
Bapuanmowi 3a0anuii: o pazaeny

«Z[I/IHEIMI/I‘{CCKOC IporpaMMHUPOBAHHUCH

Tect

B onnaitn urpe World of Students ecTb BO3MOXHOCTH 3apabaThiBaTh UTPOBOE CEPEOPO 3a ydacTue B
KOHTPOJIBHBIX MEPOTIPUSATHSIX.
CeroHs 3araaHMpoOBaHO 4 MEPOIIPUATHS:

1. C9-00 no 11-00 cemunap ucropuu (50 cepedpa)



2. C12-00 mo 15-00 Tect mo pycckomy si3bIky (200 cepebpa)
3. C 14-00 mo 16-00 GomnbIast KOHTPOJIBbHAS IO OCHOBaM IporpamMupoBanus (90 cepedpa)
4. C 10-00 mo 13-00 sx3amen mo matemaruke (190 cepedpa)
Bb1 xoTuTe 3apaboTaTth MaKCUMaIbHOE KOJMUECTBO cepedpa, HO, ECTECTBEHHO, B KaXKAbIii MOMEHT
BPEMEHHU MOKETE Y4aCTBOBATH JIMIIb B OJHOM.
1. Kak mooicHo pewams smy 3a0auy ce2o0us u no0obHbvle 3a0ayu 8 nocieoyiowue OHu? | da

-

[TepeOpath Bce MOJAMHOKECTBA MEPOIIPUATHI U BEIOpATh HAMITYUIIYI0 KOMOMHAIIHIO.

-

C nomo1IpI0 JUMHAMUYECKOTO POrpaMMHUPOBAHUS

XKanubiM anropuT™MoM, BEIOMpPas MEPOTIPUATHS, B TIOPSIIKE YOBIBAHUS MX CTOMMOCTH

>Ka,I[HI>IM aAJITOpUTMOM, BBI6I/Ipa${ MCPOIIpUATHUSA, B ITIOPAAKE Y6BIBaHI/IH HX BPCMCHH

{~  okoHuaHus 2. Kakoe onmumanvHoe pacnucanue Ha cecoousn? | O ACTOpHs,
{"  pYCCKMI UCTOpHS, MaTEMaTUKA UCTOPUS, PyCCKUI, OCHOBBI IPOIPaMMHUPOBAHUS
{"  pycckuil 1 OCHOBBI MPOrPAMMHUPOBAHUS OCHOBBI MPOrPAMMHUPOBAHUS K MATEMATHKA
" pycckuii, OCHOBBI IPOrPAMMHUPOBAHHS U MaTeMaTHKa
" pycckmii, HCTOPHS, OCHOBBI IIPOrPAMMHPOBAHHS H MATEMATHKA
i
P Bapuanmuvi 3a0anuii:
10 pasneny
«CTpYKTYpBI TaHHBIX»
Tecr

Ectb GuHapHOE J1epeBo, /Ui KaXk/I0T0 y3/1a KOTOPOTO BBIOIHSIOTCS JBa YCIOBHSL:
1. 3naueHue y3na menvuie 3HAUCHUS B JIEBOM ChIHE, €CIIU OH €CTb.
2. 3HauyeHMe y3Ila He MeHblie 3HAUEHUS B IPABOM ChIHE, €CIIU OH €CTb.
1. Ymo 6vl mooiceme ckazamv 0 maxom ounaprnom oepese? | Oa

.
D10 OMHApHOE IePEeBO MOKCKA
i
OT0 Kyua
i
e~ 3T0 MOXKET OBITh HE TEM U HE APYTUM
DTO U TO U ApYroe
2.  Ommembme ceoticmea pearuzayuu OUHAPHOLO depesa NOUCKA U3 JeKYull (mo
ecmsb Oe3 ancopumma banrancuposku) 1 Oain
-
MaxkcuMalILHBII 2JIEMEHT BCErla HAXOIUTCS B JIUCTE
-
CoXHOCTB MOMCKA B JIepeBe Jorapu(MUUECKH 3aBUCHUT OT BBICOTHI JIepeBa
-

[Tpu noGaBneHnu N yucen 1Mo MOPSIKY HauWHAsl C MEHBIIIUX K OOJIBIITNM, BRICOTA JepeBa
OKaxkeTcs nopsiaka N

-



Ecnu B 1eBOM ChIHE KOPHSI 3HAYCHHE MEHBIIIE, YeM B KOPHE, TO U B IIPAaBOM HOJIepPEBE

KOpHS
MOJKET OBITh 3JIEMEHT MEHbBIIHNI 3HaUEHUsI B KOPHE

5

BcraBka anemenTta B OnHapHoe JepeBo noucka umeet ciokHocts \Theta(h)®(h), roe hh —
BBICOTa JiepeBa
Ectb GuHapHOE 1epeBo, Ui KaXI0T0 y3J1a KOTOPOTO BBHIIOIHSIOTCS /1B YCIOBHSL:

1. 3HaveHue y3na MeHbuie 3HAUYCHHS B JICBOM ChIHE, €CIIH OH €CTh.

2. 3Ha4yeHHe y3Ja MeHblie 3HAUCHUS B IPABOM ChIHE, €CIIU OH €CTb.

3. Umo 6vl modceme ckazamv 0 maxom OuHaprom oepese? | Oa

D10 GUHApHOE JEPEBO MOUCKA

OT0 Kyua
3TO MOXKET OBITh HE TEM U HE IPYTUM

YYD

DTO U TO U APYroe
var heap = new[] {-1, 1, 2, 3, 6, 5, 4};
4.  Dmom maccue npuopumemos npeocmasisienm KOppeKmuyo Kyuy, 8 Komopoti
IJIEeMEHNblL KYHUU XPAHANMCA HAYUHAA C nepeoﬁ Aqeurku maccusa. | oan

Bepuo

Hesepno
Bapuanmui
3a0anuii: no

pazneny
«CoObITHS»

Tecr
1. Ommemome gepHuvie ymeepowcoenus | Oai

r
MYJ'IBTI/IKaCT'I[eJ'IeraTH IIO3BOJIAOT KOM6I/IHI/IpOBaTB HCCKOJIBKO ACJICTaTOB
MYJII)TI/IKaCT-I[eJ'IGFaTI)I MO>KHO BBI3BIBATh TaK K€, KaK U OOBIYHEIC JCJICraThl

CoObITHE — 3TO MOJIHBIMA aHAJIOT CBOMCTBA THIIA MYJIBTUKACT-JCJICraT

My.J'IBTI/IKaCT-}IeJ'IeFaTLI ITO3BOJIAOT KOM6I/IHI/IpOBaTI) JACJICTaThl pa3JIMYHbIX TUIIOB

M 0O O

MynbTUKaCT-AeNeraTbl Mo3BOISIOT KOMOMHUPOBATH JIaXKe JeNIeraThl, BO3BPAILIAIONIUE
3HAYCHUS
2. Ommemome sephvie ymeepaicoenus | Oan

-
CoObITHe — 00epTKa Haj JIeleraToM, KoTopasi TOMOTaeT 00eCceunBaTh 1EIO0CTHOCTh
-
CoObITHE — OJIMH W3 MPEONPEICICHHBIX TUIIOB
-

CoOpbITHE Ki1acca Heb3s BBI3BATh U3 METO/1a APYroro Kiacca



Bapuanmui 3a0anuii: o paszueny
«MHOronoToYHOE NPOrpaMMHUPOBAHUEN»

Tect

1. B oonom npoyecce modtcem 6bimv HeCKOIbKO NOMOK08 | O

BepHo

Hesepno
2. B 00HOM nomoxe modicem Obimb HECKOIbKO npoyeccos | Oai

BepHo

Hegepno

3. Bce nomoku 001020 0oMeHa umerom ooOwyo namsams (6UOM 0OHU U Me JHce 3HAYEHUS
cmamuyeckux nozett) | Oan

Bepuo

Hesepno
4. B 00Hom npoyecce modicem Ovbimb HeCKOAbKO 00OMEeH08 | Oal

Bepuo
Hesepno

5. Heckonvko npoyeccog 001020 NOMOKA MO2Ym umMems pasoesemyto namams [ Oai
BepHuo

Hesepno
6. IIpoyecc u nomox 3mo 00Ho u mo duce [ Oa
Bepro

Hesepno

1. 3auem nysrcna cunxponuszayus nomoxos? | tai
I
UToOB!I ONpeAeTUTh OYEPETHOCTD BHITIOTHEHHSI PA3HBIX TOTOKOB
i
- UT0oOBI TOBBICUTH CKOPOCTh PAOOTHI MHOTOTIOTOYHBIX MTPOTPaMM
I

Yro0BI 00ECTIEUNTH KOPPEKTHOC UCITOJB30BAHUC PA3ACIIACMOro MKy IOTOKaMHU
pecypca

Urto0sl epeaBaTh HHPOPMAIIHIO U3 OJTHOTO IMOTOKA B IPYTOn
2. ‘lock”™ ucnonvzyemcs 0nsa cuHxpoHuzayuu 00Cmyna K pazoensiemomy pecypcy Meicoy
nomoxkamu | Oann



i~ Bepno

i
Hesepno
3. Ilomokobe3onacuvie Memoovl 06bEeKMAa MONHCHO bI3bI6AMND U3 PA3HBIX HOMOKOE 6e3
OONOJHUMENbHOU CUHXPOHUZaYUU | Ol
.
Bepno
.
Hesepno
4, Tlomoxku 6binoaHAOMCsA NO 04epedu 00UH 3a OPYUM. DMO MOICHO UCNOIL30BAMb, 0I5
00KA3amenbcmead KOppeKmHoCcmu npocpammul 1 Oa
i
Bepuo
.
Hesepno
S. Oonum u3 Kraccuieckux cnocobos 3aumooeticmeus NOmoKo8 A61emcs
nomoxobezonacuas ouepedwv ! Oa
.
Bepro
i
Hegepno
6. Cekyus kooa 3aknouenHas enymps onepayuu lock(obj)” ne naunem evinornsamscs
HOMOKOM 00 mex nop, noka I oaun
[
... BCE OCTAJIbHBIC MIOTOKU HE OKAXYTCsI BHE ITON CEKITUU
-
... BCE OCTaJIbHbIE MIOTOKU HE OKaXXyTCsl BHE CEKLIMH, 3aKIt0ueHHbIX B "lock(obj)’, ¢ Tem xe
obj°
-
... €CThb XOTb OJIUH TIOTOK, BBIITOJTHEHUE KOTOPOTO YK€ HAXOIUTCS B 3TOW CEKITHH
7. Kaxkue onepayuu cnedyem cuumamos nomokobesonacnvimu? | Oan
-

ITo ymonmyaHHIO CYMTATh BCE ONEPALUU TOTOKOOE30MaCHBIMHU, a €CJIM BO3HUKAIOT OIINOKH —
N00aBIATh CHHXPOHU3ALUIO

-

CBep}ITBCH C ﬂOKyMCHTaHHCﬁ

=

ITo YMOJTYAHUIO CYHUTATh, YTO BCC OIICpallN HC SABJISIOTCA MTOTOKOOE30MacHbIMU

Bapuanmoui 3a0anui: o paszaeiy
«HKancynsauus - Teopus U IPaKTHKa»

Tect

class SomeClass {
public static
ints; private



intp; public
int d;
}

1. Ommemvme 6ce Koppekmubie 0bpawjeHus K noaim oovasienno2o eviuie kiacca SomeClass 1

oann

-
SomeClass.s =42

SomeClass.d = 42
new SomeClass().s
=42 new
SomeClass().d =

42 new

A 0 nn

SomeClass().p =
42

namespace MyNamespace

{

internal class ClassA { }

public class ClassB
{
public ClassA Method1() { return null; }
private ClassB Method?2() { return null; }
}
2. Hepeuumume ece CI’lOCO6bl, KomopbimMu MOMNCHO uzOaABUMBCsL OM OUUOOK KomnuuiAayuu 6
omom kooel Oan

-
[Tepenectu 3TOT KO B APYTyI0 COOPKY

-
Cwmenuntbs Monudukarop nocryna Methodl c public Ha private
Cwmenutb Monudukatop nocrymna ClassB ¢ public Ha internal
Cwmenutbs Monudukarop nocryna ClassA c internal Ha public

Cwmenuts Mmogudukarop noctymna Method2 ¢ private na public

Cwmenuts Momudukatop nocryna Methodl ¢ public Ha internal

Bapuanmwr 3a0anun: mno pazneny «HacnenoBanue wu
MOJIMMOP(U3M - TEOpUS U MPAKTUKA»

Tecr
N3yuure cnenyromun KOxI:
class ClassA { }



class ClassB : ClassA { }

class ClassC : ClassA { }

class Program

{

}

public static void Main()

{

ks

ClassA a = new ClassA();
ClassB b = new ClassB();
ClassC ¢ = new ClassC();
ClassA d = (ClassA) b;

"

"

™y

-
C

1. Konsepcus nepemennoii b k ClassA — smo... | 6ain
Upcast

Downcast

Hu 1o, Hu

Apyroe

2. Koneepcus nepemennoti ¢ k ClassA... 1 Oann
[IpotigeT 6e3 ommboK

Br130oBeT OMmMOKy KOMITUIISIITAH

Br13oBeT OmmoOKy BBITIOTHEHUS

3. Kounsepcusa nepemennoii a k ClassB - smo | Oann
Upcast
Downcast

Hu 1o, HU

Jpyroe

4. Konsepcus nepemennoti d k ClassC... | oann
[Ipoiinet 6e3 ommnbok
BbI130BeT OMIMOKY KOMITUJISIITAA

Br13oBeT oKy BBIMOTHEHUS

5. K xaxum munam moducro 6e3 ouubox npueecmu nepemenuyro d? | oan
™ ClassA
™ ClassB

=

ClassC

6. Konsepcus nepemennoti ¢ k ClassB... | oann



¢ Upcast

- Downcast

" Hu 10, HU apyroe

Tect

interface A { }
interface B: A {}

class X: A{}
classY : X, B {}
classZ: X {}

1. Kakue uz smux crneoyowux onepamopos He blOpocam UcKioueHue? 1 6ann
" ex

XasB

Y as B

(B) Z

(A)

I I B I |

2. Kaxue uz smux ymeepawcoenuii ephul 0151 aOCmMpaKmHulx 0A306bIX KIACCO8, HO He 8ePHbL OISl
unmepeticos 1 Oan

-

MoryT coepx’aTb METOIBI C PEATTU30BAaHHOM JIOTUKON

=
MoryT conepxkaTb CBONCTBA

MoryT comepskaTh MO
MoryT conepkaTh NpUBATHBIE YWICHBI
MoryT coaepskaTh pearn3aiio MEeTo10B 0a30BOro Kiacca win uHTepdeiica

Bapuanmui
3a0anuii: 110
pazzneny «DDD»

Tecr
1. Kaxk 6vl oymaeme, 3auem moorcem Oblmsb NONE3HO pazoeneHue kooa na ciou? | oann

-

Hpome HaBUTalys MO KOAY — HOBHUYKY IPOIIC MMOHATH, TAC UCKATh TOT UJIU MHOM KJ1acc

-

bes pa3aciiCHUA Ha CJIIOU, KO HEJIb35 6YI[CT MMpOTCCTUPOBATH

=

Kopa, 1151 KoTOpOro KpUTHYHA MPOU3BOAUTEILHOCTH, MO’KHO BHIHECTH Ha Oojiee HU3KUI
YPOBEHb, M OH OyJeT paboTaTh ObIcTpee
3



[osiBisieTcst BO3MOXHOCTH TOBTOPHOTO MCIIOJIB30BAHUS CIIOS IIPEIMETHOM 00JIACTH B Pa3HBIX
TIPHUITIOKCHHUSX
2. B kaxom cnoe 0oadicer okazamvcs kaacc, onucvisaowuil koumpon Windows Forms,
07151 omobpadicenus ungopmayuu o nayuenme? | Oan

Ul
Application

Domain

TN

infrastructure
3. B KaKom cjioe OOJZcheH oKazamuvcs GCI’ZOMOZClmeJZbelﬁ Memod pacmupeHuﬂ Kiacca

FlightLevel, onpedensioujeco kakum Kypcom 08UHCEmMcst 6030YUIHOE CYOHO, NPEUMYUIeCMBEHHO
CeBepHbIM UNU FOHCHBIM? | Oal

C ol
O Application
" )
Domain
" ]
infrastructure
4. Ommembme @epHvle ymeepicoeHUs npo pazoeierue Kkooa Ha ciou coznacko DDD 1
oan
!“'

Kiaccsl, onuceiBaromue mpeaMeTHyro 001acTh JOKHBI OBITh B CIIOE MIPUIIOKEHHUS
Croit mpeaAMeTHON 00JIACTH MOKET 3aBUCETh TOJIBKO OT CJIOSI HHYPACTPYKTYPHI

Ka)KI[LIfI CJIOM MOJKET 3aBHUCETh TOJIBKO OT OJTHOI'O CJICAYIOLICTO CJI0

@M O

Kaxxaplii ci1oit MOXET 3aBUCETH OT JIFOOOTO APYroro CIOS.

5. Kak paszoenenue Ha ciou moxcem gviensioems 8 kooe Ha C# [ Oan
BrigensaTs mpuHAISKHOCT KaXK/IOTO YWICHA K TOMY WIH HHOMY CJIOI0 KOMMEHTapueM
[TomemaTh 4eHBI KJIacca, OTHOCAIINECS K ¢TI0 X B OTAENIbHBIN PETHOH C UMeHEeM X

Co3znath 1Mo OTAENBbHON COOpPKE Ha KaXKIbIH CIION

[ 0O O

CO3,Z[8.TB 10 OTACJIBbHOMY POCTPAHCTBY UMCH Ha KaXKIbIi CIIOMN

Bapuanmut 3a0anuii:
no pazzeny «Fluent API»



Tect
void M1()

{
var settings = new Settings();
settings.Delimiter = "\t';
var reader = new XmlReader(settings);
ReadDocument(reader);

¥

1. Memoo M1 sensemcsa npumepom ucnonvzosanus Fluent API 1 Oann
i

i

Bepno

Hesepno
int[] M2(){ return
ImmutableList<int>.Empty
Add(42).Concat(32, 45, 28)
Where(n =>n % 2 == 0).ToArray(); }
2. Memoo M2 sensiemcs npumepom ucnonvzoganus Fluent API | 6ann

Bepro

Hegepno
3. Ommemovme 6ce omauuumenvhvle ocobennocmu, xapaxmepmwie 0 Fluent API | Oann

-

Fluent API yno0Oen npu n3y4eHuu 3a CHYeT MOACKa30K Cpeibl pa3padoTKu

=

Kon ucnons3yronmii Fluent API untaercs mouTH Kak TEKCT Ha €CTECTBEHHOM SI3bIKE
Fluent API akTuBHO HCTIONB3YIOT METOIBI ¢ out u ref mapamerpamu
Fluent API akTuBHO ucnonb3yer Texuuky method chaining

Linqg sBistercs npumepom Fluent API

Bapuanmowi 3a0anuii: o
pazneny «YnpaBieHue
pecypcaminy

Tecr
1. Kozoa 6yoem eviz6an ¢hunanuzamop ons odvexkma? 1 Oain

Cpa3y 7K€, KaK TOJIBKO YIIPABJICHHUC ITOKUHET MCTO, I'AC 3TOT 00BEKT ObLIT CO31aH

Cpa3sy ke, Kak TOJIbKO Ha OOBEKT MEepECTaHyT yKa3blBaTh CChUIKU

TN

Korna-uubyap nocie Toro, kak Ha 0ObEKT MEPECTaHyT YKa3blBaTh CCHLIKU

[Tocne Toro, kak mporpamma BhIiAEeT U3 MeToa Main

2. Umo u3 3moz2o0 omHocumcsi K pecypcam 6 Heynpaeiaemou namamu? | Oai

=



Coznannelii BHyTpu C# MaccuB yucel

Ox3emmuisip StreamReader

OO6nacTh CUCTEMHOU NTaMSTH, BBIZICTICHHAs B pe3ynbTaTe Bbi3oBa API-pynkunu
OK3eMIULIp Kiacca, UMIIOPTUPOBAHHOTO U3 OnbanoTexu Ha C/C++

Bapuanmut 3a0anuii:

o pazzaeiny
«VcknroueHus»
Tect

1. Ommemvme 6ce uodeuno KoOppeKmubvle CnOCOOblL, KOMOPLIMU MONHCHO NEPEesbLOPOCUMD
ucknrouenue enympu onoxa catch(Exception e) | Oann
r throw; I throw e; ™
throw new MyException("My
message"); I~ throw new
MyException("My message", e);

Kpumepuu oyenku:

[IpuBenens! B pazaene 2

3 Haumenoeanue: 3amura 1abopaTopHBIX padoT
Ilpeocmaenenue ¢ @OC: 3amanusis W TpeOOBaHUS K BBIMOJHEHUIO TIPEJICTABICHB B
METOAMYECKUX YKa3aHUSX MO AUCIUIUTMHE

Bapuanmbl 3a0anuil: 3aJaHus U Tpe6OBaHI/ISI K BBIIIOJIHCHUIO MPEACTABJIICHBI B MCTOAUYCCKUX
YKa3aHHugX MO0 JUCHUIIIINHE

Kpumepuu oyenxu: IlpuBeneHsl B paznene 2.

4 Haumenoeanue: paboTa Ha MPAKTUUECKUX 3AHATUAX: TEKYIIMH KOHTPOJIb PEIICHHS 3aaad.
Ilpeocmasnenue ¢ @OC: cOOPHUK 3a1au:

LINQ
1) LINQ ynoOno ncnonb3oBath Ais uTeHHs U3 (aityia 1 pa3dopa IpOCThIX TEKCTOBBIX

dopmaror. OcobeHHO yn00HO codyeraTh MeTo bl LINQ ¢ MeTonamu kiacca File:

File.ReadLines(filename), File.WriteLines(filename, lines).
Ha Beixone meroma ReadAllLines momydaeTcst MacCHB CTPOK, TO3TOMY YacTO BOSHHKAET 3a/1a4ya
00pabOTKN UMEHHO MaccHBa CTPOK.
[Tyctb y Bac ectb (haiin, B KOTOPOM Kaxk/iasi CTpoKa JIM00 mycTasi, TM00 COAEPKUT OJTHO LIET0€ YUCTIO.
Hanmmmre METOO, KOTOpBIﬁ BCPHET MAaCCHUB BCCX YHCCII, MPUCYTCTBYIOIIHUX B HCXOAHOM CITMCKE
CTpOK.
Bamr xon Oyet mpoBepsIThesl ¢ TOMOIIBIO Takoro Metoaa Main:



public static void Main()

foreach (var num in ParseNumbers(new[] {"-0", "+0000"}))
Console.WriteLine(num);

foreach (var num in ParseNumbers(new List<string> {"1", ", "-03",
"0"}) Console.WriteLine(num); }

Peanmusyiite meron ParseNumbers B oquo LINQ-Beipaxenue.

2) Temeps y Bac eCTh CIIMCOK CTPOK, B KAXKI0H U3 KOTOPOU HAITUCAHBI JBE KOOPIMHATHI TOUKH
(X, Y), pazneneHusie MpoodeIom.
Peanusyiire metox ParsePoints B oxuo LINQ-BeIipakeHwe.

public static void Main()
{

/| ®ynkuums rectupoBanus ParsePoints

foreach (var point in ParsePoints(new[] { "1 -2", "-3 4", "0 2" }))
Console.WriteLine(point.X + " " + point.Y);

foreach (var point in ParsePoints(new List<string> { "+01 -0042"
1) Console.WriteLine(point.X + " " + point.Y); }

public class Point

{
public Point(int x, inty)

X
Y

X,
Ys

T Il Il

ublic int X, Y;
}

Peanusyiite metoz ParsePoints B oxuo LINQ-Beipaskenue.
3) Bam naH crimcok Bcex Ki1accoB B mIKosie. Hy>KHO MOMy4uTh CIIMCOK BCEX yYaluxcs BCeX
KJIacCOB. Y4eOHBIH KJIacc ONpe/esieH TaK:

public class Classroom

{

public List<string> Students = new List<string>();
¥
bes ucnonp3oanust LINQ pemienue Morio Obl BRITIISIETH TaK:
var allStudents = new List<string>();
foreach (var classroom in classes)

foreach (var student in classroom.Students)

{
allStudents.Add(student);

}

}
return allStudents. ToArray();

Hanwumure peHiCHuC 9TOM 3aJa4M C IIOMOIIBIO LlNQ B OJTHO BBIPAKCHUC.



public static void Main()
{

Classroom([] classes =

{
new Classroom {Students = {"Pavel", "lvan", "Petr"},},

new Classroom {Students = {"Anna", "llya", "Vladimir"},},
new Classroom {Students = {"Bulat", "Alex", "Galina"},}

h

var allStudents = GetAllStudents(classes);

Array.Sort(allStudents);

Console.WriteLine(string.Join(" ", allStudents));

}

Generics

B ananuse nanHbIX OBIBAIOT OUEHB MMOJIE3HBI TA0IMIIBI. Hanpumep, CTpOKK MOTYT COOTBETCTBOBATH
JaTam, CTOJOLBI — JIeTIapTaMeHTaM, a B SUeiKax MOXKET XPaHUTCS BhIpydKa JiernapTaMeHTa 3a
KOHTPAKTHI HA COOTBETCTBYIOIIYIO JIaTYy.
Cnenaiite Takyro TabauILy, KOTOpasi ObI:
1. HupexcupoBanach BEINYMHAMH THUIIOB, YKa3aHHBIX IPU CO3JIAaHUH TaOIHIIBL.
2. Vmena ObI 1Be BOBMOXXHOCTH JIJIsl MHICKCHPOBAHMUS:
1. C aBTOMaTHYECKUM CO3JAHUEM HY)KHBIX CTPOK M CTOJIOIIOB «HA JIETY» IPH
o0pamieHny K TalJIuIe 0 COOTBETCTBYIONIMM HH/IEKCaM;
2. Koropast Ob1 TpeOoBaIa Co3aHMsI CTOJIOIOB M CTPOK 3apaHee M BHIOpachIBaIa
UCKITIOYEHHE TPH JIOCTYIE K HECYIIECTBYIOIIUM CTOJIOIAM MM CTPOKAM.
Ckauaiite npoekT Generics.Tables u u3yunrte TeCThl, KOTOpBIE JOKHA TPOXOJUTH Balla TabauIla,
YTOOBI OHSTH JIETANIN 33aJaHUSI.
JIoTOTHUTENBHO TIOlyMaiiTe HaJ TeM, KaKk He XpaHUTh JIUIIHEH nH(OpMaluy B TaOIUIIE: ecliu B
TAHHYIO ATy B TaHHOM JIeTIapTaMeHTe He OBbLIO 3aKITF0YeHO KOHTPAKTOB, TO 3HaueHue Oyner 0, n

XPaHUTh COTHU HYJICH, OYEBHUIHO, HE HYXKHO.
Pednexcus

Jl1s Harpy304HOTO TECTUPOBAHMS Balllel MPOrpaMMbl BaM HYKHO YMETh cO3/1aBaTh OOJIbIIOE
KOJIMYECTBO YK3EMILISIPOB KJIACCOB, TIPU 3TOM OHH JOJKHBI OBITH CYIIECTBEHHO Pa3IuYHbI. Bl
PEIIWIIN UCTIONB30BaTh JUTSI ATOM IIETTN TeHEePaTop CIIyYaiHBIX YHCET, U PEIIMIIN NCIIOIh30BaTh
aTpuOyTHI JUIsI TOTO, YTOOBI yKa3aTh, U3 KAKOTO pacrpeieieHns OpaTh 3HAYSHUS IS TEX UM UHBIX
CBOMCTB B 00bekTax. [IoHATHO, UTO pelIeHne ¢ MPUKPEIIEHUEM pacIipe/IeIeHus] K CBOHCTBaM
"HaMepTBO'" HEJOCTAaTOUYHO TMOKOE, TO3TOMY BBI 3apaHee 03a00THIIUCH TEM, YTOOBI MOXKHO OBLIIO
3TO pacrpesiefieHue MEHITh HaCTPOMKaMU reHepaTopa 0ObEeKTOB.

Jliis mpocToThl, Oy/ieM paccMaTpuBaTh TOJIbKO 3HaueHus Tuna double u aBa pacnpenenenus:
HOpPMAaJTbHOE ¥ SKCIIOHCHITHAILHOE.

Br1 MokeTe crnenats onTuMu3npoBanHoe pemienue (¢ Expression.Bind), ecnu xotute, HO

MeHee ONTUMANbHOE peleHne Toxe nonoiaer. [Ipoext Reflection.Randomness
Daiisbl

Heo6xoauMocTh nrcaTh COOCTBEHHBIE CTPUMBI OBIBAET HE TaK YK U 4acTo. OIHAKO, TAKUE CUTYAIHH
OBIBAIOT.


https://ulearn.me/Exercise/StudentZip?courseId=cs2&slideId=4fdc50f8-ca3a-4f90-959d-e2c1de50fe69
https://ulearn.me/Exercise/StudentZip?courseId=cs2&slideId=4fdc50f8-ca3a-4f90-959d-e2c1de50fe69
https://ulearn.me/Exercise/StudentZip?courseId=cs2&slideId=4fdc50f8-ca3a-4f90-959d-e2c1de50fe69
https://ulearn.me/Exercise/StudentZip?courseId=cs2&slideId=f252f72f-45bb-4ac2-b8c9-e209c78cad49
https://ulearn.me/Exercise/StudentZip?courseId=cs2&slideId=f252f72f-45bb-4ac2-b8c9-e209c78cad49

Hanpuwmep, nomyctum, 4To Bbl pa3padaTbiBacTe KOMIBIOTEPHYIO UTPY ¢ MHOXKECTBOM MEJKHX
¢aitnoB. O4eBHIHO, YTO XOTENOCH ObI ATH (paiiabl yOpaTh B oAuH. JIOMyCTUM, YTO BBI IO KaKO-TO
IIPUYMHE HE XOTUTE UCIIOIb30BATh ZIP-CoKaTHE (UTO OBLIO ObI CAMBIM a/IeKBATHBIM IIOJXO/I0M K 3TOH
CUTYyallU1), 1 BMECTO 3TOI0 XOTHTE N300pecTH cBOi (popmar.

Barma 3ajaua — o u3BecTHOMY (pOpMaTy HamKMcaTh CTPUM, KOTOPBIN YnTaeT cekuuio (aiina. Bam
CTpUM OYJET MOIy4aTh Apyroi, 0a30BbIil CTPUM, KOTOPBIN COJCPKUT JIaHHBIC, M Ballla 3a]ja9a —
HANTH HY)XHYIO CEKIHIO U TPOYUTATh. JTa 3a/1a4a OCMBICIICHHA, IIOCKOJIBKY, HAaIpuMep,
Bitmap.FromStream npuruMaeT uMeHHO Stream, u Bl MOYKETE MOJACTABUTh TY/a Balll CTPUM JIJIS
TOr0, 4TOOBI BCe paboTaso. JlonoMHUTEeIbHOE OrpaHnYeHne: U3 0a30BOI0 CTPUMA HYKHO YUTATh
nopuusMu poBHO 1o 1024 6aiit. Yucno npon3BoiIbHOE, HO 3TO OTPAHUYEHHUE HY>KHO: TUI0XO
CJIMIIKOM YacTO 00paIaThecsi K CTpUMY (caM (paKkT YTEHHUSI HECET OTOIHUTENbHBIE PACXOIbI, B
HEKOTOPBIX CITy4yasiX He 3aBHCALINE OT KOJIMYECTBA IIPOUYUTAHHBIX OANT), M IJI0X0 YUTATh BCE Cpasy,
IIOCKOJIBKY CTPUM MOJKET ObITh OUeHb OOJIBIION U HE MOMECTUThCs B maMATu. Haliaure cranaapTHbIA
croco6 06ecreynTh 3TO YCIOBUE.

Ckauaiite npoekt Streams.Resources. [leranu ¢opmaTa MOKHO IOCMOTPETh B KOHCTPYKTOPE
TestStream.

daiinel

1.BBoautcst napopMarust 00 urorax 3uMHen ceccun Ha 1 Kypce. CBeleHHS O KaXJIOM CTYICHTE
(Bcero ux 25) 3amaHbl B BHJIE CIEAYIOIIETO TEKCTa: «(paMUIHUS», «UMS», «OTUYECTBO», IO
POXKICHUS», KHOMEP TPYIBD», «OIEHKa 1», «OLEeHKa 2», «OLeHKa 3», MpUYeM MepBasi OllCHKa - 3a
9K3aMEH MO BBICIICH MaTeMaTukKe, BTopas - Mo (U3MKe, TPEThs - 0 IPOrpaMMHUPOBAHUIO), «popma
oOyuenus (OroKeTHAs, JOTOBOpHas)» BBoa kaxaoro 3HaueHus 3aBepiiaetcs HaxxatueM <ENTER>.
MaccuB 3anuceii He ucnoJib30BaTh!!! B rpymnie onpeaenuts cpenHuii 6awt mocie 3uMHENH CECCHH,
abcomoTHYI0 ycrieBaeMocTh. Pacieuarate @HO cTyIeHTOB 110 BO3pACTaHUIO CPEHEro Oaia.

2.BBonutcs uHpopMmanus o6 urorax 3uMHeN ceccun Ha 1 kypce. CBeleHHS O KaXIAOM CTYACHTE
(Bcero wux 25) 3amaHbl B BUJAE CICAYIOIIETO TEKCTA: «(PaMHIUA», «UMS», «OTUECTBOY», IO
POXIECHUSNY, KHOMEP TPYIIB», «OLEHKA 1», «OoLEeHKa 2», «OLeHKa 3», MpHueM MepBasi OLeHKa - 3a
9K3aMEH IO BBICIIEH MaTeMaTuKe, BTopas - Mo (U3MKe, TPEThs - IO IPOrpaMMHUPOBaHUIO), «popMa
oOyueHus (OropKeTHAs!, JOTOBOpHAs)» BBoa kaxaoro 3Hauenus 3aBepinaercs HaxaTtueM <ENTER>.
MaccuB 3anuceii He HC0Jb30BaTh!!! B rpymnme cTyaeHTOB ompenenuTh CpeaHui Oai Kaxiaoro.
Pacnieuatats ciucok 1o yobiBaHHIO cpenHero 6amta. BeiBectt @®UO cTyneHTOB, y KOTOPBIX 00JbIiIe
OJIHOW TPOWKH.

5 Haumenosanue: 3amuTa KypcoBbIX paboT

Ilpeocmasnenue ¢ @OC: 3anaHus U TPeOOBaHUS K BBIIOJHEHUIO IIPEJCTABICHBI B
METOAMYECKUX YKa3aHUSAX K KypcoBO pabore mo aucuuruimHe «OO0bEKTHO-OPHUEHTHPOBAHHOE
IporpaMMUpOBaHue». Bapuanmut 3a0anuii:

3ajaHne HA KYPCOBYIO PadoTy 0 «O0beKTHBHO-0PHEHTUPOBAHHOMY
IPOrPAMMHUPOBAHUIO»

Ha Temy: ""Copmupoeka maccuea 3a0aHHBIX 00BEKMOE 3A0AHHLIM MEMO00OM RO 3A0AHHOMY
npunyuny"


https://ulearn.me/Exercise/StudentZip?courseId=cs2&slideId=d0d5a681-60f1-45b4-a066-17842e13d753
https://ulearn.me/Exercise/StudentZip?courseId=cs2&slideId=d0d5a681-60f1-45b4-a066-17842e13d753
https://ulearn.me/Exercise/StudentZip?courseId=cs2&slideId=d0d5a681-60f1-45b4-a066-17842e13d753

OO0BEKT:

JIyra OKpY>KHOCTH (paznyc, yroi).

Meron: CopTupoBka BEIOOpOM
[Tpunnumn: 10 BO3PACTAHUIO JAJIMHBI YTH.
Oneparus CompareTO.
CpaBHEHHS:
X0/ BbINOJTHEHHUA PadOThI
W3yueHnne merona COpTUPOBKHU
bnok-cxema anropurmMa MeTo/1a COTPUPOBKU
Pa3paboTka nporpamMmbl COPTHPOBKH MAacCHBA IIEJIbIX YHCEN 3aJaHHBIM METOJOM Ha
si3bIKe mporpammupoBanus "[lackans".
PasmepHocTh MaccuBa 3agaetcs uyuciom B pazaenae CONST. Brox ucxognoro
MaccHBa C MOMOIIBIO0 TeHepaTopa CIy4alHbIX YHCEN PEealn3yeTcsi B TOJIOBHOMN
nmporpamme.
BbIBOJ OTCOPTUPOBAHHOTO MACCHBA - GyHKIMS;
( mepenava 1aHHBIX - CITHCOK
napamMeTpoB).
CoptupoBka - byHKIHS;
(mepenava TaHHBIX - oOmras
00JacTh).
4. Pa3pa0oTka mporpamMmbl COTPUPOBKH MacCHBa 33/1aHHBIX OOBEKTOB Ha SI3bIKE
nporpamMmmupoBanus C#.
Jlns penienus 3aga4u co3aaTb HEOOXOIMMBIE KJIACCHI, IPETYCMOTPETh KOHCTPYKTOPHI
KJIACCOB M CBOWCTBA IOJIEH.
5. Pa3paboTka HeoO6x0oauMOro Habopa TECTOB, MOATBEPXKIAIOLUIUX KOPPEKTHOCTh pabOThI
Ha pa3IMYHBIX MACCUBAX MCXO/IHBIX JAaHHBIX
6. OneHka CII0)KHOCTH MPEASIaraéMoro peueHus.
CTpykrypa oTuyera
1. Ortuer B
OyMaxHOM
BapHaHTe
a) TUTYJIBHBINA JTUCT (C MOAMUCHIO UCTIOTHUTEIS);
0) 3aJlaHle Ha KypCOBYIO paboTy (mepBas
CTpaHuIaA);




B) ONUCaHUE METO/Ia COPTHUPOBKH (MaTeMaTHKA);

T) OJIOK-CXeMa alrOpUTMa COPTUPOBKH;

1) porpaMMa Ha si3plke nporpammupoBanus "[lackans" ¢
KOMMEHTapUsAMU 110 MCII0JIb30BAaHUIO TUIIOB U HA3HAYECHUIO
NEPEMEHHBIX;

e) pUMepbl paboThI IPOrpaMMbl COPTUPOBKHM MacCHBA LEJIbIX YUCEIT;

x) IporpamMMa COpTUPOBKHM OOBEKTOB 33JaHHOI'O KJlacca Ha sI3bIKe

nporpaMmupoBanus C# ¢ KOMMEHTapHUsIMU 110 UCIIOIb30BaHUIO
TUIIOB U Ha3HAYEHUIO [IEPEMEHHBIX;

3) pUMEPBI PabOTHI TPOTPaMMbI COPTUPOBKH MacCHBA 3aIaHHBIX
00BEKTOB;

n) 000CHOBaHHE HEOOXOUMOCTH TpeIaraeéMbIX
TECTOB;

K) Iporpamma c TeCTaMH;

) pe3ynbTaThl "TECTUPOBAHUS "

M) OIICHKA CJIO)KHOCTH ajJropuTMa.

Otuer o KypcoBo# paboTe (C yKa3aHHBIM BBILIE coiepxkanuem) B popmare PDF,
BBICJIAHHBII Ha AJIEKTPOHHYIO TI0YTy asoiu-program-2017-2018@mail.ru

[IporpaMMHBIe TPOAYKTHI,
3alMCaHHbIe Ha IUCK WU
diIKapTy.

1)
2)
3)
4)
5)
6)
7)
8)
9)

Kpumepuu ouenxu:
[TpuBenens! B pazaene 2

6. Haumenoganue: 3a4€T ¢ OLICHKON
Ilpeocmaenenue ¢ @OC: nepevyeHb BOIPOCOB
Ilepeuens 6onpocoé 0na nposedenus 3auema ¢ OYEHKouU:

TectupoBanue

Ouepenn, CTEKH, JHKEHEPUKN

JIucte! U cnoBapu

Heneratsl

OneMeHTsl GYHKIHNOHAIBHOTO MPOrPaMMHUPOBAHHUS

LINQ

O6paboTka rpaoBbIX CTPYKTYP

JKannbie anropuTmMbl

JluHaMHuuecKkoe NporpaMMHUpOBaHUE

10) CTpyKTypHsI JaHHBIX
11) CoObiTust




12) OkOHHBIE TPHIOKCHHS

13) MHOronoTo4YHOe MPOrpaMMHPOBAHHE

14) Peduekcus THIIoB

Kpumepuu oyenku:
[IpuBenens! B pazuene 2

2.KpuTepuu ¥ mIKaJIbl OLEHNBAHUA
JlJ1s1 KOHTPOJIBHBIX MEPONPUATUN (TEKYLIEro KOHTPOJISI) YCTAaHABIMBAETCS MUHUMAJIbHOE U

MaKCHUMaJIbHOE KOJIMYECTBO OalylIoB B COOTBETCTBHUMU C Ta6J'IHI.I€I>i. KOHTpOHBHOG MCPOIIPpUATUC

CUMTACTCS MPOUICHHBIM YCIICITHO MPHU YCIOBUU HAOOpa KOJIMUECTBA OAILTOB HE HIDKE MUHIUMAIILHOTO.

P€3yJIBTaT 06yquI/151 0 JUCHUIIIMHC CHUTACTCA JOCTUTHYTBIM IIPU YCIICIIHOM HPOXOXKICHUN

00y4aroImuMcs BCEX KOHTPOJIbHBIX MEPOIIPHUATHH, OTHOCSIIUXCS K JAHHOMY Pe3yabTaTy 00ydeHusl.

Pa3zoenwi Konuuecmeo 6annoe
oucuuniuns Dopma KoHmpoaa min max
4 KonTponbHas padora Ne 1 5 10
7 KonTponbnas padota Ne 2 5 10
1 JlaboparopHuas pabota Ne 1 5 10
2-3 JlaboparopHast pabora Ne 2 7 14
3-4 JIaboparopHas padota Ne 3 4 8
4 JlaboparopHas padora Ne 4 5 10
4 JIaboparopHas pabota Ne 5 5 10
4-5 JlaboparopHast pabora Ne 6 5 10
5-6 JlaboparopHast pabora Ne 7 5 10
7 JlaboparopHas pabota Ne 8 4 8
Hroro: 50 100

[Ipy oneHMBaHUM peE3yJNbTATOB OOy4YEHHUS MO AUCHMILNIMHE B XOJ€ TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTH  HUCIOJB3YIOTCS  CJIEAYIOUIMEe KpUTepud. MHMHHUMaNbHOE KOJHYECTBO OayljioB
BBICTaBJIsIETCsl 00yyaroIeMycs Py BBIIOJHEHUH BCeX MOKa3aTelseH, T0IMyCKatTCsl HECYIIECTBEHHBIE
HETOYHOCTHU B U3JIOKEHUU U 0()OpMIIEHUH MaTepHana.

Haumenosa
Hue, Ha3Hauyenue

Ilokazamenu evicmMas1eHUs MUHUMAIbHO20 KOJIUYUECMEA OA1106

JlaboparopHasi paboTa BBIIONHEHAa B TMOJMHOM oObeme; I[lpencraBien otuer,
coJepKalmii HeoOXOAMMBIEC ATallbl, BBIBOJBI, OQOPMIICHHBIH B COOTBETCTBUH C

JIaGoparopHas . .

paora YCTAaHOBJICHHBIMH ~TpeboBaHusiMu; [IponemMoHCTpHpoOBaH YAOBJIETBOPUTEIBHBIH
YPOBEHb BJAJCHHsI MaTepHaOM TIpW 3alluTe JIadOpaTOpHOW pPadOThI, JaHBI
MIpaBUJILHBIE OTBETHI HE MeHee ueM Ha 50% 3a1aHHBIX BOIIPOCOB.

KonrponbHas [IponeMOHCTPUPOBAaH  YAOBJIETBOPUTENbHBI YPOBEHb BIIAJCHUS MaTEPUAIIOM.

paborta [IpaBunsHO pemeno He meHee 50% 3amaHuit

BrinonHeHue u 3amuTa KypcoBoi paboThI OIIEHUBAETCS COTJIACHO LIIKajle, MPUBEICHHOMN HUXKeE.

Ha 3amuTe kypcoBoil paboTsl oOydaromeMycsl 3agaloTcs 4 Bompoca Mo TeMe KypcoBOW paboThI;
OLICHUBAIOTCS POPMAJIbHBIE U COJIEpPKaTEIbHbIE KPUTEPHUH.

Pe3ynbTaThl 3aIMTHl KypCOBO# paboTHI OlleHHBarOTCS MakcuManbHo 100 Gamnamu.

Kputepuu onieHMBaHUs KypCOBOM pabOThHI




Maxkcumanovnoe
Ne Ilokazamens Koiuuecmaeo
oannoe

|l. | BolmosiHeHHe KYPCOBOii padoThI 5
1. | Cobmronenue rpaduika BHITOJTHCHUS 2
2. | CaMOCTOSTENHPHOCTh M HHUIIMATUBHOCTD IIPH BBHITTOJHEHUT 3
Il. | Odopmiienne KypcoBoii padoThl 10
5. | I'paMOTHOCTB U3JI0KEHUS TEKCTa, 0€30MUO0YHOCTD 3
6. | Bmamenue nHGpOpMaMOHHBIMU TEXHOJIOTHUSAMH MPH 0POPMIICHUN 4
4. | KauecTBO rpaduueckoro marepuaia 3
I11. | Conepxxanue KypcoBoii padoThl 15
8. | [lonHOTa pacKpBITHS TEMBI 10
9. KauecTBO BBEIEHUS U 3aKIIFOYECHUS 3
10. | CteneHb caMOCTOSATEILHOCTH B U3JIOKEHUHU TEKCTa (OPUTMHAIBHOCTD ) 2
IV. | 3ammTa KypcoBoii padoThl 70
11 | [lorumanue nenu 5
12 | Bnajenue TepMUHOJIOTHEH MO TEMATHUKE 5)
13 | [lonnMaHue JTOTUYECKON B3aUMOCBSI3H Pa3/IciiOB 5
14 | Briagenue mpuMeHseMbIMA METOAMKAMH pacyeTa 5
15 | CteneHb OCBOCHHS PEKOMEHAYEMOM JTUTEPATYPhI 5
16 | YMmeHue nenaTh BBIBOJBI [0 PE3YJIbTaTaM BBIMOTHEHUS 5
17 | Crenens BiajieHUust MaTepUaIaMH, U3JI0)KEHHBIMH B pa0oTe (IIPOEKTE), KAYECTBO 40

OTBETOB Ha BOIIPOCHI 110 TEME

Bcero 100

IIpomexxyTounas arrectanuss B 3 ceMecTpe MO JUCHMIUIMHE NPOBOJAUTCA B ¢opme
¢ depeHIIMPOBAHHOTO 3a4eTa.

Htorosas OII€HKA I10 AUCIHHUIIIIMHE MOXKET OLITH BEICTABJIEHA HA OCHOBE PE3YIBTATOB TCKYUICTO
KOHTPOJIS C UCIIOJIBb30BAHUEM CIIEYIOIIEH IIIKaIbI:

Ouyenka Habpano dannoe
«HEYJIOBJICTBOPHUTEIIHLHOY menee 39
«YJIOBJIETBOPHUTEIILHOY 39-50
«XOPOIIO» 51-84
COTIIMIHOY 85-100

Ecnu cymma HaOpaHHBIX 6ayioB MeHee 39 — oOydaronuiics He JOMycKaeTcs 10 IPOMEXKYTOUHOM
aTTecTaluu.
Ecmm cymma GamnmoB coctaBisier oT 39 mo 84 0amioB, oO0ydaroImMACS JOMYCKAeTCs 0
g depeHIIMPOBAHHOTO 3a4eTa.
buiter x 3a4eTy BKIIOYAeT 2 TEOPETHYECKUX BOIPOCA.
Bpewms Ha noarotosky: 30 MUHYT.
[TpomexyTouHas arTecTanus ajs 4 ceMecTpa 1o IUCIUILTHHE TPOBOIUTCS B (hOpMe dK3aMeHa.

Ouyenka Haépano 6annos
«OTIUYHOY 73-90
«XOpOILIOY» 64-72

«yJIOBJIETBOPUTEIHHOY 55-63
«HEYIOBJIETBOPUTEIHHOY 45-55




Ecnu cymma HabpaHHBIX 6ayioB MeHee 54 — 00yuaromuiicst He JOITyCKaeTCsl 10 TPOMEXKYTOUHOM

aTTCCTalluu.

Ecmu cymma GamioB Oosiee 55, oOydaromuiicss TOMycKaeTcs 0 dK3aMeHa, IPH yCIOBHH YTO
BBINOJIHEHBI U 3alUIIEHbI JabopaTopHblie paboThl (Nel-8).

[IpomexyTouHas aTTecTanus NpOBOAUTCS B ucbMeHHOM opme. [To cymme HaGpaHHBIX O6aI0B
CTYJEHTY MOET OBbITh BBICTABJIEHA OIIEHKA 32 MPOMEXXYTOUHYIO aTTECTAIINIO, COTJIACHO MPUBEIECHHON
mikane. O0yJaromuiicss UMeeT MpaBo CIaTh YK3aMEH B MMCbMEHHOMN (hopme /Ui u3MeHeHus Oaia.

buiier k sx3aMeHy BKIIIOYAET 2 TEOPETUUECKUX BOIIPOCA.

Bpewms Ha noarotosky: 40 MUHYT.

HpI/I OLICHUMBAHUU PE3YJIbTAaTOB O6y‘leHI/I5I IO AUCHUIIIIMHE B XOA€ HpOMeX(YTOqHOﬁ arrecrauuu
HCIIOJIB3YIOTCA CIICAYIOIINUC KPUTCPUHN U IIKAJIa OLICHKHU:

Ouenka

Kpumepuu oyenxu

«OTJIMYHO»

OO0yuaromuiicst moKas3ajl BCECTOPOHHEE, CUCTEMAaTHUUECKOe U TIIyOOKOE 3HaHHE
y4eOHOTrO Marepuaia, MPEeIyCMOTPEHHOTO MPOTrpaMMOM, YMEHHE YBEPEHHO
MPUMEHITh Ha UX NPAKTUKE NpPU pPEHIeHUM 337ad (BBIIOJHEHUM 3aJaHMii),
CIIOCOOHOCTH TOJIHO, IPABUJIBHO M apTyMEHTHPOBAHO OTBEYaTh HAa BOIPOCHI U
nenaTh He00X0IMMbIe BBIBOIBI. CBOOOTHO HCIIONB3YET OCHOBHYIO JIUTEPATYPY
3HAKOM C JIOTIOJHUTEIBHOM JTUTEPATypOid, pEKOMEHIOBAHHOM MTPOTPaMMOii

«XOpouIo»

OO0yuyaromuiics Mokasall I0JIHOE 3HaHUE TEOPETHUECKOro MaTepuara, BiaJieHue
OCHOBHOI ~ JUTEpaTypoil, PpPEKOMEHIOBAaHHOH B MporpaMMe, YMEHHUE
CaMOCTOATENIbHO pemiaTh 3aJadd  (BBIMOJIHATH  3a/laHusi), CIIOCOOHOCTH
ApPryMEHTHPOBAHO OTBEUYaTh HA BOMPOCHI U JeliaTh HEOOXOIUMBIE BBIBOJBI,
TOTyCKaeT  €IMHUYHBIC  OMIMOKH, UCHpaBIseMble TOCIE  3aMEYaHHs
npenogaBaTens. Croco0eH K caMOCTOATEIbHOMY MOMOIHEHUIO U OOHOBIECHUIO
3HAHUN B XOJe JajbHeHmel ydeOHOM paboThl U  MpodeccuoHaTbHOMN
NesATeIbHOCTH

«KYHAOBJICTBOPUTECIBHOY

OOyuaromuiics JEeMOHCTPUPYET HENOJHOe WM (parMeHTapHOe 3HaHME
OCHOBHOT'O Y4e€0HOrO Marepuana, JOIMYCKaeT CYLUIECTBEHHbIE OHUIMOKH B €ro
W3TI0KEHUH, UCTIBITHIBAET 3aTPYAHEHHS U JIOMyCKAaeT OMIMOKH MPH BHITOJIHEHUH
3a/laHui (pelIeHnu 3a/1a4), BBIMOJIHIET 3a/laHue MPH MOJCKa3Ke MPerno1aBares,
3aTpyAHsAeTcsl B (OPMYJIMPOBKE BBIBOJIOB. Biiageer 3HaHHMEM OCHOBHBIX
pa3aenoB, HEOOXOAUMBIX I JalbHEHIIero o0y4eHus, 3HaKOM ¢ OCHOBHOU U
NIOTIOJIHUTEIBbHON JINTEPATYpPOH, PEKOMEHIOBAHHOHN IIPOrpaMMON

«HEYHOOBJICTBOPUTECIIEHO»

OOyuaromuiics Mpu OTBETE JEMOHCTPUPYET CYIIECTBEHHBIE TPOOEIIbI B 3HAHUAX
OCHOBHOTO  y4eOHOro Marepuana, JONyckaeT TIpyOble OmuOKHM B
(hOpMYIMPOBAHUU OCHOBHBIX MOHATUN M MPU PEHIEHWH TUIOBBIX 3aaay (Ipu
BBITTIOJIHEHHUH THUIIOBBIX SaﬂaHHﬁ), He cmoco0eH OTBETHThL Ha HaBOJALIHEC
BOMpPOCHI npenoaasarens. OueHKa CTaBUTCS 00yJaroIuMCs, KOTOpbIe HE MOTYT
MPOJOJIKUTH 00Y4eHHE WK MPUCTYIUTH K TPO(eCCHOHATBHOM

NEATeTPHOCTH 0  OKOHYaHWHW  00pa3oBaTeNbHOTO  YUpeKIACHUs 0e3

JOMOJIHUTENIBHBIX 3aHATHI 1O paCCManI/IBaCMOﬁ JAUCITUIIIINHC
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