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Padouan nporpamMma IHCIHUIIJINHBI (MOL[yJ'Iﬂ) «HporpaManOBaHne», BRJIKOYasi

OLICHOYHBIC MaTEepHUAJbI

1. TpeGoBanus Kk pe3yjabTaTaMm 00y4YeHHUs MO TUCHUILINHE (MOTYJIIO)

1.1. Ilepeyenb KOMIETEHIIHUIA,
0CBOCHHUs 00pa30BaTEJIbHOM 1T

(popMupyemMbIX IMCHMIUIMHON (MoayJjieM) B Ipolecce
OrpaMMmbl

I'pynna komnereHumii

Karteropusi komnereHuuii Koapbl u conepxanne kKoMneTeHuui

YHuBepcaJIbHbBIE

ObmenpodeccroHanbHbIE

- OIIK-6. CmocobeH pa3pabaTeIBaTh

QITOPUTMBI u MIPOrpaMMBl,
MPUTOJHBIE  JUIS  TPAKTUYECKOTO
NPUMEHEHUS B o0nacTu
UH(OPMALMOHHBIX cUCTEM u
TEXHOJIOTUil
- OIIK-7. CnocobeH OCYIIECTBIATh
BBIOOpP waThopm u
HHCTPYMEHTAIBHBIX  IPOrPaMMHO-
anmapaTHbIX CpencTB piiv}
peanu3anuu UH(OPMAIMOHHBIX
CHCTEM
IIpodeccronanpHbIe - I[IK-1. Cmocoben pa3pabaThIBaTh,

JOKYMEHTHPOBaTb, TECTUPOBATh |
aanTHPOBAThH MIPUKJIaHOE
IPOTPaMMHOE obecrieucHue
UH(OOPMALMOHHBIX CHUCTEM, CHCTEM
HCKYCCTBEHHOTO MHTEJUIeKTa
MIPUHUMATL y4acTHE B YIIPABICHUU
paboTtamu 110 pa3paboTke

I/IH(I)OpMaLII/IOHHLIX CHCTEM U CHUCTEM
HMCKYCCTBECHHOI'O MHTCJIJICKTA

1.2. KoMnereHUMH W HWHAUKATOPHI
(MoaysemM) B mpouecce 0CBOCHUs1 00pa30BaTeJIbHOMH NPOrPaMMbl

UX JOCTHKeHHusi, ¢opMHpyeMbIX IMCHUIIJIHHON

Kon Kon
KOMIIeTeHIH HHANKATOpa Conep:kaHue HHIMKATOPA KOMIEeTeHIUH
" KOMIeTeHIINU

OIIK-6 OIIK-6.1 [IpuMeHsieT MeTOABI MPOSKTUPOBAHMS IPOTPAMMHOTO 00eCIIeYeHHUS

OIIK-6 OIIK-6.2 Hcnonp3yer coBpeMEHHBIE S3BIKH MPOTPAMMHUPOBAHUS IS pa3pabOTKU
ITOPUTMOB H ITPOTPAMM

OIIK-6 OIIK-6.3 [IpumensieT MeTo/1bl OTIIAKU U TECTUPOBAHMSI POrPaMM

OIIK-7 OIIK-7.1 OcymiecTBiseT BEIOOP MPOTpaMMHO-aNIapaTHBIX CPEICTB IS peai3aiu
nH(OPMaIMOHHBIX CHCTEM

OIIK-7 OIIK-7.2 [Ipumensier  coBpeMEHHBIE  TEXHOJOTMM W UHCTPYMEHTAJIbHBIE
HPOrpaMMHO- armapaTHble CPEeJCTBa ISl peaau3alui HHPOPMAIIMOHHBIX
CHCTEM

[K-1 [K-1.1 Vcnonp3yeT COBpEeMEHHBIE TEXHOJOTMH IPOEKTUPOBAHHSA, pPa3pabOTKH,
JOKYMEHTHPOBAaHHUS M TECTUPOBAHMS WH(MOPMAIIMOHHBIX CHCTEM, CHCTEM
HCKYyCCTBEHHOTO HHTEIUIEKTa B pA3IMYHBIX OO0JIACTSX YEIIOBEYECKOU
JeSITeIbHOCTH

MK-1 IK-1.2 ITpoBoauT hopManu3aIuio 1 pemeHue MPUKIaIHbIX 3a1a4, pa3padaTeiBacT
MIPOTpaMMHBIE TIPHJIOKEHHUST M CEPBUCHI, HCIIONB3YS OTEYECTBEHHBIC W
MEXIyHapO/IHbIE CTaHIAapThl, pa3pabaTbiBaeT CIEHAPUH TECTUPOBAHUS
komnoHeHToB MC u tectupyer koMnoHeHThI MC 1o 3ajaHHBIM CLIEHapUsIM

TIK-1 TIK-1.3 Hcnonb3yer 3HaHHE OCHOBHBIX METOA0B UCKYCCTBEHHOI'O MHTEJUIEKTA ISt
BBIABICHUsI MpoOieM B 00JIACTH MOJICJIMPOBAHMS M aHAJM3a CIOKHBIX
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| | | €CTECTBEHHBIX M MICKYCCTBEHHBIX CUCTEM |
1.3. Pe3yabTaThl 00y4eHUsl 10 AUCHMILIUHE (MOIYJIIO)
Leab u3yyeHMsi AUCHMILIMHBI (MOAYJIsI) — U3yYEHHE TEOPETUYECKMX OCHOB U BBIPAOOTKA
HAaBBIKOB [IPUMEHEHUS] COBPEMEHHBIX METO/10B IPOIPaMMHUPOBAHHUS
B pe3ynbrare u3ydeHus AUCUUILIMHBI (MOYJIs) 00yYaroLuiics JOIKeH
3HATh:
® [IPUHIMIIBI CTPYKTYpPHOIO U  OOBEKTHO-OPUEHTHPOBAHHOTO  MPOrpPaMMHPOBAHUS;
OCHOBHBIE CHHTAaKCHYECKHE KOHCTPYKLUH COBPEMEHHBIX S3BIKOB IPOrPAaMMHPOBAHMS;
OCHOBHBIE CBEJEHHUS O JHUCKPETHBIX CTPYKTypaX, HCIOJIb3YEMBIX B IEPCOHAIBHBIX
KOMIIBIOTE€pPAaX, OCHOBHBIE QJITOPUTMBl THUIIOBBIX UHWCIEHHBIX METOJOB PpELICHUS
MaTEMaTUYECKUX 3aJa4, OAUH U3 A3BIKOB IPOrpPaMMHUPOBAaHMS; IPUHLMIIBI CTPYKTYPHOTO
U OOBEKTHO-OPUEHTHUPOBAHHOI'O IPOTPAaMMHPOBAHUS; OCHOBHBIE CHHTAaKCUYECKUE
KOHCTPYKLIUU COBPEMEHHBIX S3bIKOB IIPOIPaMMHUPOBAHUS.
yMeTb:
® [PUMEHSTH SI3bIKM IPOrPaMMHUPOBAaHUS  BBICOKOTO  YPOBHS s pa3pabOTKu
MH(POPMALIMOHHBIX CUCTEM B 00JAaCTH pelleHUs NMPUKJIAJHBIX 3a/1a4; BBINOJIHATh aHAIN3
QITOPUTMOB, HCIIOJIb3YS METOJbl MAaTEeMaTHYECKOIO aHalINW3a; MCIIOJIb30BaTh S3BIKU
CHCTEMBl NPOTrPAMMHUPOBAHMS Ui peIIeHUs NMpo(decCHOHAIBHBIX 3aj1ady, padoTarh ¢
IIPOrPaMMHBIMH CPEACTBaMH OOIIET0 HA3HAYEHHUS; pellaTh TUIIOBbIE 33ja4ul 10 OCHOBHBIM
paszzenaMm Kypcea;
BJIA/IeTh:
® METOJaMH IIOCTPOEHHUS aITOPUTMHUYECKOM Mojenu mNpodecCHOHANbHBIX 3a1ad |
COJIEp’KaTeIbHON HMHTEPIPETALUU IOJIyYEHHBIX pPE3YyJbTaTOB, HABbIKAMHU pPa3pabOTKU
IIPOrpaMM Ha OJHOM M3 YHUBEPCAJIBHBIX S3bIKOB IIPOIPAMMHUPOBAHHUS BEICOKOI'O YPOBHS B
COBPEMEHHBIX CpeJiax pa3paboTKU MPUIIOKEHUH.
2. O0beM, CTPYKTYpa U cofiep:KaHue U CHUILINHBI (MO1YJI51)
2.1. O0beM AUCHUTINHBI (MOTYJIs)

Buowl yueonoi pabomot Dopmut 06yueHun
Ounas Ouno-3a0unan 3aounasn

O01Iasi TPYIOEMKOCTh: 3aUCTHBIC CAMHUIIBI/IaChI 7/252 7/252 7/252
KonTakTHas padora: 128 98 24

3aHsATHsI JEKIIMOHHOTO TUTIA 64 42 12

3aHATHsI CEMUHAPCKOTO THIIA 64 56 12
Kouncyabrannu 0 0 0
IIpomekyTouHAasl aTTeCTALUSI: 3a4€T, YK3aMEH 36 27 13
CamocrosiTesabnast padora (CP) 88 127 215

Ilpumeuanusa: 3a4eT MO OYHOM M OYHO-3204HOM (popmam 0OydeHMs] MPOBOIUTCS B pamMKax
3aHATHH ceMuHapcKoro Tuna. B yqueOHOM miiaHe yackl HE BbIJIEICHBI.

2.2. Tembl (pa3aesbl) TUCHUILTAHBI (MOIYJIS) ¢ YKa3aHHEM OTBEIE€HHOT0 HA HUX KOJIMYeCcTBA
4acoB 1o popmam 00pa3oBaTeJIbHOM 1eATETbHOCTH

QOunas popma 0dyuenusn

Buabl yueoHoii padoTsl (B yacax)
KonTakTHas pa6ora

Ne | HammeHoBaHMe TeM

3anaTus
n/n | (pa3aeaoB) 3aHATHS CEMHHAPCKOIO THIIA Cp
JIEKIIHOHHOI0 THIIA
J Hnp1e 113 C JIP Hnbie
1. SI3BIKH 2 0 2 0 0 0 4
POTPaMMHUPOBAHHS.
BBenenue B
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MpOrpaMMUPOBAHHUE
Ha si3pike C#
2. WHcTpymeHTabHAs 2 0 2 0 0 0 5
cpena pa3paboTku
Visual Studio
3. Oneparyu u 4 0 4 0 0 0 5
omepaTopbl B S3BIKE
C#
4, MaccuBbl U CTPOKH B 4 0 4 0 0 0 5
C#. CchUI0YHBIE THIIBI
Y TUIIBI 3HAUCHHS
5. Komnexmn,  cTpokw, 4 0 4 0 0 0 5
daris
6. TecTupoBaHue 4 0 4 0 0 0 5
7. CH0XHOCTB 4 0 4 0 0 0 5
AITOPUTMOB
8. PexypcuBHBIC 4 0 4 0 0 0 5
AITOPUTMBI
9. AJNTOPUTMEI TIOUCKA U 4 0 4 0 0 0 5
COPTHUPOBKH
10. | OcHOBBI  OOBEKTHO- 2 0 2 0 0 0 4
OPHEHTHPOBAHHOTO
POTrPaMMHUPOBAHHS
11. | Hacnenosanue 2 0 2 0 0 0 5
12. | I1enoCTHOCTh AaHHBIX 4 0 4 0 0 0 5
13. | Crpykrypsl 4 0 4 0 0 0 5
14. | Ouepenny, CTEKH, 4 0 4 0 0 0 5
JUKCHEPUKHU
15. | Yield return 4 0 4 0 0 0 5
16. | Jluctsl u croBapu 4 0 4 0 0 0 5
17. | Heneratsl 4 0 4 0 0 0 5
18. | LINQ 4 0 4 0 0 0 5
Ouno-3aounas gpopma odyuenusn
Buabl yueoHoii padoThl (B yacax)
Ne | HaumeHoBaHue TeM Konrakruas padora
3ausaTus
n/nm | (pa3zeaoB) 3aHATHSA CEMHMHAPCKOI0 THIIA Cp
JIEKIIMOHHOT'0 THIIA
JI Hubie 3 C JIP HNubie
1. SA3bIKH 2 0 2 0 0 0 7
MPOTrPaMMUPOBAHUSL.
BBenenue B
MPOrpaMMUPOBAHHUE
Ha si3pIke C#
2. WHcrpyMeHTanpHast 2 0 2 0 0 0 7
cpena pa3paboTku
Visual Studio
3. Oneparyn U 2 0 3 0 0 0 7
OnepaTopbl B SI3bIKE
C#
4, MaccuBbl U CTPOKH B 2 0 3 0 0 0 7
C#. CchU10YHBIE THUIIBI
Y TUIIBI 3HAYEHHS
5. Komnekuuu, crpoku, 2 0 3 0 0 0 7
(hatier
6. TectupoBanue 2 0 3 0 0 0 7
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7. CH0oXHOCTB 2 0 3 0 0 0 7
AJITOPUTMOB
8. PexypcuBHBIE 2 0 3 0 0 0 7
QITOPUTMBI
9. ANTOPUTMBI TTOMCKA U 2 0 3 0 0 0 7
COPTHUPOBKH
10. | OcHOBBI  OOBEKTHO- 2 0 2 0 0 0 7
OPHEHTHPOBAHHOTO
pOrpaMMHUPOBAHHUSI
11. | Hacnenosanue 2 0 2 0 0 0 7
12. | IlenoCTHOCTh TaHHBIX 2 0 3 0 0 0 7
13. | Crpykrypsl 3 0 4 0 0 0 7
14. | Ouepenny, CTEKH, 3 0 4 0 0 0 7
JOKEHEPHUKH
15. | Yield return 3 0 4 0 0 0 7
16. | JlucTsl u cnoBapu 3 0 4 0 0 0 7
17. | Heneratsl 3 0 4 0 0 0 7
18. | LINQ 3 0 4 0 0 0 8
3aounan popma odyuenusn
Buabl yueO6Hoi#i padoThl (B yacax)
Ne | HaumeHoBaHHEe TeM Kouraxrnas pabora
3ausaTus
n/n | (pa3zeaoB) 3aHATHSA CEMHMHAPCKOI0 THIIA Cp
JIEKIIMOHHOT'0 THIIA
J HNnble 113 C JIP Hnble
1. S3b1kH 1 0 0 0 0 0 11
MPOTrPaMMHUPOBAHUSL.
Beenenue B
MPOrpaMMHUPOBAHHUE
Ha si3bike C#
2. WHcrpyMeHTanpHast 1 0 0 0 0 0 12
cpena pa3paboTku
Visual Studio
3. Onepanuu u 1 0 0 0 0 0 12
OrepaTopbl B  SI3bIKE
C#
4, MaccuBEI B CTPOKH B 1 0 1 0 0 0 12
C#. CchUI0YHBIE THUIIBI
Y TUIIBI 3HAYCHHS
5. Komnekmum, cTpokw, 1 0 1 0 0 0 12
(hatirer
6. TectupoBanue 1 0 1 0 0 0 12
7. CHOXHOCTB 0 0 1 0 0 0 12
QJITOPUTMOB
8. PekypcuBHbIe 0 0 1 0 0 0 12
AJITOPUTMBI
9. AJNTOPUTMBI TTOMCKA U 0 0 1 0 0 0 12
COPTHUPOBKH
10. | OcHOBBI  OOBEKTHO- 1 0 0 0 0 0 12
OPHEHTHPOBAHHOTO
pOrpaMMHUPOBAHHSI
11. | Hacnemosanue 1 0 0 0 0 0 12
12. | I1enoCTHOCTh AaHHBIX 1 0 0 0 0 0 12
13. | Crpykrypsl 1 0 1 0 0 0 12
14. | Ouepenn, CTEKH, 1 0 1 0 0 0 12
JOKEHEPHUKU
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15. | Yield return 1 0 1 0 0 0 12

16. | JIucThl ¥ cIOBapH 0 0 1 0 0 0 12

17. | JlenmeraTsl 0 0 1 0 0 0 12

18. | LINQ 0 0 1 0 0 0 12
Ilpumeuanusn:

JI — nexuum, [13 — npaktudeckue 3ansatus, C — cemunapsl, JIP — nabopatopusie padoTsr, CP —
camocTosTelbHas paboTa.
2.3. Coaep:kanue JUCHUIJIMHBI (MOAYJsl), CTPYKTYPHPOBAHHOE MO TeMaMm (pa3jaejaM) H
BHaM padoT

Copepixanue JeKIHOHHOIO Kypca

Ne
n/n

HaumenoBanue Tem (pa3uesioB)

Copnep:xanue JIEKIUOHHOI0 Kypca

1.

SI3BIKH MPOTrPaMMHPOBAHUSL.
BBenenue B mporpaMMUpOBaHKE Ha
s3e1Ke CH

OBoOIUs SI3BIKOB TporpaMmMupoBanus. Kiaccudukanus sS3pIK0B
nporpammupoBanus. basoBeie koureniuu miargopmer NET:
ucnonasromas cpena CLR, obmas cucrema tumoe CTS, CLS,
o6ubnnoreka 6a3oBbix kiaccoB .NET, coopku, CIL xox, MeTagaHHbIe
THIIOB, MaHU(ecT cOopku, Xxapakrepuctrka TunoB CTS.

WucTpyMeHnTanbHas
paspabotku Visual Studio

cpena

HHcTpyMeHTanbHBIC CpencTBa pa3paboTku, Ha mpumMepe Visual
Studio: mpoekrt, cOopka, pelieHHe, CCBUIKM Ha Jpyrue cOOpKH,
CO3/IaHHE MPOEKTa, MPOCTPAHCTBA UMEH.

Omneparuu 1 onepaTopsl B s13bike C#

Apudmernueckue oneparuu. Onepanuy CpaBHEHUS U JOTUUECKHN
THII, CpPaBHCHHWE 4YHCEN C IUIABAIOIIEH TOYKOH, IIONHBIE W
COKpAIIIEHHbIC OTIepallii CPABHCHHUSI.

MaccuBst u crpoku B Ci.
CCBUTOYHBIE TUIIBI ¥ THITBI 3HAYCHUS

VHunpanusanys 0JHOMEPHOTO MaccuBa, OOpalleHHe K JIeMeHTaM
MaccuBa, ucnoib3oBaHue foreach, kopoTtkas ¢opma 3ammcu, THII
object (MUHYCHI YHUBEpCAIbHOW HHANAAIA3ANH). THITBI CCBUIKA U
TUIBI 3Ha4YeHHsA. MecTo, Uil XpaHEHHs KOHTEKCTOB METOJIOB.
['moGanpHBIE TIEpEMEHHBIE.

Kosnexuu, ctpoku, daiiisl

[TpoGnembl ucrionb3oBanus MaccuBoB. Crimcku. Meronsr: Insert vs
Add. CrnoBapwu, npuMep, OCHOBHBIE METO/IbI PAOOTHI CO CIIOBApPsSMHU.
Crpoxka vs MaccuB cuMBoJIoB. Tun String. HensmeHseMOCTh CTPOK,
IIPUMEP HA KapTaX NaMsTH.

TecTupoBanue

Ilonatue  TecTupoBaHHE.  ABTOMAaTHYECKOE  TECTHPOBAHUE.
bubnuoreku. IIpocroii nmpumep aBTOMATHYECKOTO TECTHPOBAHMS:
paszeneHue Koja, co3laHue OUOINOTEKH, CO3[]aHUe TECTHPYIOIIETO
MoayJisi. MoTyJIbHBIE TECTBI.

CHOXHOCTH aJIrOpuTMOB

Baxxnocth HU3Yy4YCHUA aAJITOPUTMOB. CH0XHOCTD
bazoBeie moHsATHS: 3ajia4a, aJ'I(l)aBI/IT, AJIropuT™, IporpamMma,
BpEMCHHAd  CJIOKHOCTb  aJIropuTMma, €MKOCTHasa  CJIOXHOCTHb
AJIropuTMa. HPI/IMep pacyeTa CJI0XKXHOCTU IPOCTOT'0 AJIrOprUTMA.

AJITOPUTMOB.

PexypcuBHBIE aNTOpPUTMBI

[IpocToil peKypCUBHBIM alropuT™M: NpUMep Ha KapTax namsatu. baza
pexypcun. OcraHoB pekypcud. Ilepenomnenne creka. Jlebar
pekypcun. JlepeBo pekypcun (Ha mpumepe). CHOXKHOCTB
peKypcHBHOTO  anroputMma. [Ipumep pacdera  CIIOKHOCTH
PEKYPCHUBHOTO aJITOPUTMA.

AJTOPUTMEI TOWCKA U COPTUPOBKU

ANTOpPUTM JMHEHHOTO TIOWCKA: WJAes, KOJ, aHajau3. AJTOpPUTM
OMHApPHOTO TOWCKA: WJes, KoM, aHaimu3 (MpoBepKa KOPPEKTHOCTH
paboThl anropuTMa). ANTOpUTM OWHAPHOTO TOWCKA: WIS, KO,
aHanu3 (OIIEHKAa CJIIO)KHOCTH paboThI arOpUTMA).

10.

OCHOBBI 00BEKTHO-
OpPUEHTUPOBAHHOTO

POrpaMMHUPOBAHUS

Knaccer. IIpuMep WHKanCymsSnuyd CHHTAKCHYECKH HE CBS3aHHBIX
MEXay co0oi  IEepeMEeHHBIX, B  OTAENBHYIO  CYIIHOCTb.
[IpeumymecTBa ucnonab3oBaHus kinaccoB. Mukancymsuus. [Ipumep
KapT MaMsTH P UCTIOIb30BaHUH Ky1accoB. Kitacchl vs 0OBEKTHI.

11.

Hacnenosanne

[ocranoBka mpoGiemsl. Mepapxust HacnenoBanus. Konsepeusi k
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THIy poamTens (upcast).
(downcast). Knmacc Array.

KonmBepcuss k THmy HaciueIHHKa

12.

LlenocTHOCTH TaHHBIX

[MocranoBka mpoOIeMbl. 3alldTa MEIOCTHOCTH JAHHBIX, YCIOBHS
LIEJIOCTHOCTH, ~KJIIOUeBoe cJjioBo private. OOmas mnpobiiema
0€30I1acHOCTH.

13.

CtpyKTypBI

OObsiBnenue crpykTypbl. Kmaccel vs cTpyktypsl. CTpyKTypbl Ha
KapTax mnamsaTH. MHunumanmsanus moneit cTpykrypsl. Ilepemaua
CTPYKTYp B METOJ VsIepeaya Kiaacca B METO.

14,

Ouepeny, cTeKH, JKEHEPUKU

Crek. Cteku [uis aHamm3a CKOOOYHBIX BbIpakeHuil. CTeku st
BBIUKCIICHUs (0OpaTHas moybckas 3amuch). Ouepens. Ouepens Ha
CBSI3HBIX CITUCKAX. YHHUBEpCaIbHAs OUepe/ib M AayHKACTHI.

15.

Yield return

foreach, IEnumerable u IEnumerator. Cymmuoctn wuHTEpdeicos
IEnumerable u IEnumerator. Peanuzauus unrepdeiica [Enumerable.
Peanmuzanus uatepderica lenumerator. Yield return.

16.

JIncTer CJIOBApu

JIucter m mHAekcamua. Meton Contains. JIMCTBI M MHIOEKCAIHS.
Meton Equals. Jlucter u maaekcamus. [leperpyska ormepatopos.
Xemmupytompe Gyaknun. [IpuMepsl.

17.

Jeneratst

Heneratel. [loctaHoBKa mpoOieMbl. Jlermerar Kak THIT JaHHBIX.
Jenerat Ha kapTax namsaTtu. JkeHepuk-neneratel. Func u Action.

18.

LINQ

HeneraTsl Uisi MUArHOCTHUKH Koaa (Ha TpUMepe COPTHPOBOK).
Heneratel B pa3bope apudMeTHUYeCcKUX BbIpakeHHU. Jleneratsl B
BBIUMCIICHUH NPOU3BOAHON. JIaMOma-BeIpaskeHus B Tectax. LINQ.
LINQ to Objects. Metog Where B LINQ: peanuszanus MmeTona
Where. Meton Select B LINQ: peanusanus merona Select. Metoxn
ToList B si3pike LINQ.

Coaepsxkanue 3aHATHII CEMHHAPCKOI0 THIIA

HaumeHnoBanue TeM (pa3jiesioB)

Tu

I Coaep:xkanue 3aHATHII CEMMHAPCKOI0 THIIA

S3p1KN NIPOTPaMMHUPOBAHUS.
BBeneHue B nporpaMMHUpOBaHUE HA
s3p1ke C#

I13 | Hekotoprie ocobenHocTn si3bika C#. ba3zoBbie TOHATHA
si3pika C#: TUIBI JTAaHHBIX, KOHBEPCHUS THIIOB, METO/IBI,
CUTHATypa MeETOJa, Meperpy3ka METOJO0B, IEPEMCHHBIC,

00J1aCTH BUANMOCTH.

WNHcTpyMeHTaNbHAS
pa3pabotku Visual Studio

cpena

I13 | Texnuka pa3paboTku mporpamMMm. Komnmisims mnpoekra.
Knaccugukanus ommnbok B mporpamme. Omubku Ha 3Tane
KOMIWISAIMK ¥ Ha JTane BbImojHeHus. [Ipuuunel run-time
ommubok.  Bbmox  try-catch. Otnmamgka  mpoOTpaMM.

CTHIMCTHYECKHUE OIIHOKH.

Onepauuu u oneparopsl B sizbike C#

13 | Omeparoper if ...else, TUHMYHBIE OIIMOKW BETBICHUH.

Luxist: While, for. Cpasuenue while u for. Iukin foreach.

MaccuBet u  ctpoku B CH.
CchbUTOYHBIE THITBI ¥ THITBI 3HAUYCHUS

I3 | Kapter mamsatu. XpaHenme MmaccuBa B mamsata. COopka
Mycopa. XpaHeHue cTpok. OTIMYHE CCHUIOYHBIX THUIOB, OT
TUNOB 3Ha4deHui. [lepenaua Thna 3Ha4EHUSI U CCHUIOYHOTO
THDa B MeToJ. MHOromMepHBle MacCHBBI WM MAaCCHUBBHI

MacCcuBOB. MacCHBBEI MACCHUBOB VS JBYMEPHBIC MACCUBBI.

Komnexmmm, cTpoku, daiist

I3 | IMarrepp  IMmutable, Tum  StringBuilder, npumep
ucnons3oBaHust  StringBuilder.  StringvsStringBuilder.
Brison Ha KOHCOJIb: CIenHaIbHbIe CHUMBOJIBL.
®dopMaTupoBaHHBI  BBIBOA. Pabora ¢ QaitiaMmn  u

katasioramu. KogupoBku.

TectupoBanue

13 | MeTtkn TecTHPYIOIIMX KJIACCOB M  METONOB. Temo
TecTupytomero wmeroja. IlokpeiTne Tectamu. 3HaueHHE
TecTUpoBaHUs. BHenpenne TecToB. DYHKIHOHAIBHOE
tectupoBanue. TDD. IIpumep u3 pobororexHuku. [imocs! u

MUHYCBI (byHKIII/IOHaJ'IBHOFO TSCTUPOBAHMS. 3HaueHue
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TecTHpoBaHUs. BHegpeHme TecTos.

CJ0XHOCTB aJTOPUTMOB

I13

MacmTab pocra ¢pynxmmii. O-cumBonuka. [Ipumep pacuera
CIIO)KHOCTH IPOCTOr0 ajlropuT™Ma, ¢ HUCronb3oBaHueM O-
cuMBOJMKM (M3 jJexnuit). O-cumBonuka. Ilpumep ananuza
aNropuTMa Inoucka aenurenei uucna n (u3 gexuuil). Kimaccsr
cnoXkHocTH. CII0KHOCTD 3aJ1a4H.

PeKprI/IBHI)Ie AJITOPUTMBL

I13

[puniun pasgensii w BiacTByi. 3amada mepebopa Bcex
IMOJMHOXKECTB, JJI1 3aJaHHOTO MHOXECTBA. 3ajaya
pa30HeHUs MHOXKECTBA YHCEN HA 2 YaCTH, TAKUX YTO Y, YHCEI
B K&XXZIOW N3 HUX OJUHAKOBA. 3a/1a4a IMepecTaHOBOK. 3a1ada
KOMMHBOSDKepa. 3aada pa3MelIeHHUs.

ANTOPUTMBI IOMCKA U COPTHPOBKHU

I13

CpaBHEHHE TIPOU3BOAWUTEIFHOCTH pabOTBl  aIrOPUTMOB
JMHEHHOro M OMHApHOrO IOWCKA: 0030p KOJa M3 JICKIUH.
CopTupoBKa My3BIpEKOM: Hzesi, Kox, aHanu3. CopTHpOBKa
CIIMSIHUEM: ules, Kol, aHanu3. beicTpas copTupoBka: uues,
ko1, aHamu3. CpaBHEHHE IPOM3BOIUTEIHHOCTH PabOTHI
QJITOPUTMOB COPTHPOBKH: 0030p KOJia U3 JIEKIHH.

10.

OCHOBBEI 00BEKTHO-
OPHUEHTUPOBAHHOTO

IIPOrpaMMUPOBAHUS

I13

Craruueckye ¥ JMHAMUYECKHUE TIOJIS KJIacca: KapThl MaMsITH.
Craruueckue ¥ JUHAMUYECKHE  METOABL. ~ MeTonbl
pacmupenust. DirectoryInfo, FileInfo. Ctatudeckue kiacce
vs IMHamudeckue kiaccsl. [laTrepH Singleton.

11,

Hacnenosanue

I13

Wnrepgeiicel.  Ilpumepsr  pabotel ¢ uHTepdeiicamu:
peamuzarnms  [Comparable, peamusamms  [Comparer.
[Monumopdusm. BuptyanbHbie METO/IBIL.

12.

HGHOCTHOCTL JaHHBIX

I13

OTnoXeHHbIE OIHOKN U KOHTPOJIb 1IeT0CTHOCTH. CBOWCTBA
B C#, mocTyn K moyisiM 4epe3 cBoMcTBa. KOHCTpyKTOpBI,
readonly moJs.

13

CtpyKTypbl

I13

KiroueBoe cmoBo ref. Boxing/Unboxing. CpoiictBa B
cTpykrypax. Koria ucrnonb3yoTest CTPYKTYpPHI.

14,

Oqepem/l, CTCKH, PKCHCPUKU

13

Peanmsanus odepenu mpu MOMOIIM JPKEHEPUK-TIApaMeTpa.
Ouepens I CKONB3SIIET0 cpemHero. JKeHepuKku U
COpPTHPOBKA MaCCHBOB. [Ipobnema BO3BpAICHAS
HECKOJIbKMX 3HaueHul n3 Metoza (7 penieHui).

15,

Yield return

I13

JlenuBbIe KOJIEKIMH. 3ajadya TeHepaluud OeCKOHEUHBIX
nocieoBarenbHocTeil.  yield return B peKkypcHBHBIX
Metomax. [Ilpumeps:: mepebop Bcex  IOJMHOXKECTB,
MHOKECTBa, pa301eHIE MHOKECTBA.

16.

JIucTsl u cnoBapu

I13

Hcnonbp30BaHue XoIIed B alrOpUTME MOUCKA MOJICTPOKH B
crpoke. Knace Dictionary. GetHashCode.

17,

Jemeratol

I13

AHoOHuUMHBIE peneraTel. JIamOnma-Beipakerue. Ilpumepsr
nsamO7. 3ambIKaHHe: Kak paboTaeT 3aMbIKaHHE, IpUMep Ha
KapTax IaMsITH, JOBYIIKA 3aMbIKaHUs (IpuUMep)

18.

LINQ

13

IMocnenoBareabHOCTH BbI30BOB  Where u Select.
ITocaenoBarensHOCT, BBI3OBOB ¢ ToList. OcobenHOCTH
MIOCJICIOBATENILHOCTH  BBI30BOB  JICHHBBIX W OOBIYHBIX
meronoB. DuiubTpanus W npeoOpazoBaHue. MeTonb
¢unbTpanmn m mpeoOpaszosanus. Take, Skip, ToArray,
ToList. Method chaining. SelectMany. OrderBy wu
Distinct. Oyukiim arperupoBaHusI. I'pynnupoBka.
ToDictionary u ToLookup.

Coneprxanue caMOCTOSTEIbHONH PadOThI

n/n

HaumenoBanue Tem (pasesioB)

Copaep:kaHue caMOCTOATEIbHOMH PadoThI
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1. | S3eIkm MIPOTPaMMHPOBAHUS. | DBOIIONUS A3BIKOB MporpaMMupoBaHus. Kiaccuduxarmus s3bIKoB
BBeznenue B mporpaMMHpOBAaHHE HA | MPOTPaMMUPOBAHUSL.
s3bike C#
2. | UncTpymeHTanbHas cpena | Ornanka nporpaMm. CTHIMCTHYECKHE OIIUOKH.
pa3padotku Visual Studio
3. | Onepauun u oneparopsl B sizbike C# | ApudMeTHYecKUe OnepalyH.
4. | MaccuBsl u crpoku B C#. | MHOroMepHbIe MacCUBBI U MacCHBBI MACCHBOB. MacCHBBI MaCCUBOB
CchUIOYHBIE TUTIBL ¥ TUIIBI 3HAYEHUS | VS IBYMEPHbIE MAaCCHBEL.
5. | Komnekuuu, cTpoku, panisl BbiBoi Ha KOHCOJIB: cHenMaibHble CUMBOJBL. DopMaTHpOBaHHEIH
BEIBoJI. Pabota ¢ ¢aitnamu u katanoramu. Koguposku.
6. | TectupoBanue [Tmocsl 1 MHUHYCHl ()YHKIMOHAJIBHOI'O TECTHPOBAHUS. 3HauYCHHE
TecTUpoBaHus. BHenpeHue TecToB.
7. | Clno>XHOCTB aJITOPUTMOB Knaccel cinoxHOoCcTH. CII0KHOCTH 3a/1a4H.
8. | PexypcuBHBIE anropuTMBI 3ajaya  TepecTaHOBOK.  3ajaya  KOMMHBOsDKEpa.  3ajada
pa3MeIeHHUSI.
9. | AnropuTMBI HOMCKa U COPTUPOBKH | CpaBHEHHE MPOU3BOIUTEIEHOCTH paboTsl aNTOpPUTMOB
COPTHPOBKH: 0030p KOJIa U3 JICKIIHH.
10.| OcHoBbI 00bekTHO- | Kmaccel. CtaTndeckue Kiacchl vs IMHaMH4deckne kiacchl. [lartepH
OPHEHTHPOBAHHOTO Singleton.
pOrpaMMHUPOBAHUS
11.| HacnenoBanue [Momumopdusm. BupryanpHble METOABL.
12.| I1enocTHOCTh JAHHBIX KoHcTpykTopsl, readonly moJis.
13.| Crpykrypsl CaoiicTa B cTpykTypax. Koraa ncnonb3yroTest CTpyKTypHI.
14.| Ouepenn, cTEKH, HKEHEPUKH IIpoGmema Bo3BpamieHHs HECKOJNbKHX 3HAYeHUH u3 meroma (7
penIeHu).
15.] Yield return [Ipumepsl: mepeboOp BceX MOIMHOXKECTB, MHOXKECTBA, pa3OHeHIUE
MHOYKECTBA.
16. | Jluctel u cnoBapu JIuctel M uHaekcanus. JINCTHI U UHACKCALMSL.
17.| Hdeneratbt Heneratsl. [loctanoBka npobemsl. Jlenerat Kak THIT JaHHbBIX.
18.| LINQ JeneraTel NIl JUArHOCTHKU Koja (Ha MpUMeEpe COPTHPOBOK).

Heneratel B pazbope apudmeTHyecKux BhIpakeHuid. Jleneratsl B
BBIUKCJICHUH [TPOU3BOIHOM.

3. OueHouHnble MaTepuajibl JJisi TNPOBEIEHUS] TEKYIIero KOHTPOJS YCINEeBAeMOCTH M
NMPOMEKYTOUYHOI aTTEeCTALMU 00y4aAIOIINXCH MO TUCHUILTHHE (MOIYJII0)
[To nucnumninHe (MOMYNIO) MPEIyCMOTPEHBI CIEAYIOIIUE BUIBI KOHTPOJS KadecTBa
OCBOEHHUS:
® TEKYIIUW KOHTPOJIb YCIIEBAEMOCTH;
® [IPOMEXKYTOYHAS aTTecTalusl 00yJarOIIUXCsl 0 JUCIUTUIINHE (MOYJIIIO).
3.1. OueHouHble MaTepuaabl 1JIsl TNPOBeIeHUs] TeKylleld aTTecTAUMU MO JUCHUIIHHE

(MoayJi10)
Ne | KonTpoanpyemsle TeMbl (pa3aesibl) HaunmeHoBaHMe OLICHOYHOI'O CpeACTBA
n/n
1. | S3eikm  mporpammmupoBaHus. Bemenme B | YcTHBIM onpoc. TectupoBanue
IIpOrpaMMHpPOBaHHE Ha si3bIke CH#
2. | UHcTpymeHTanbHas cpema paspabotku Visual | Ycrrbril onpoc. TectiupoBanue
Studio
3. | Onepauunu u oneparopsl B si3bike C# VYcTHbIif o1poc. IIpakTuyeckoe 3a/laHue.
JIMCKYCCHOHHBIE IPOLEAYPHI
4. | MaccuBsl u ctpoku B C#. CchlIouHBIE TUIBI M | Y CTHBIN o1mpoc. IIpakTuyeckoe 3a/laHue.
TUIIBI 3HAUYEHUS JMCKYCCHOHHBIE IPOLEAYPHI
5. | Komnekuuu, crpoku, Gpanisl VYcTHbIif o1mpoc. IIpakTuyeckoe 3a/laHue.
JIMCKYCCHOHHBIE IPOLEAYPBI
6. | TectupoBaHue YcrHblit onpoc. MccneroBatenbckuii mpoekT (pedepart)
7. | CnoxHOCTb aITOPUTMOB YcrHblii onpoc. MccneroBatenbckuii mpoekT (pedepart)
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8. | PexypcuBHBIE anrOpUTMEI YcrHbli ompoc. IIpakTuueckoe 3a/laHue.
JMCKyCCHOHHBIE TPOLEAYPHI

9. | AnropuTMBI MOUCKA U COPTHPOBKHU VYcTHBIH ompoc. IIpaxkTuyeckoe 3aJaHue.
JIMCKYCCHOHHBIE IPOLEAYPHI

10. | OcHoBbI 00BEKTHO-OPUEHTUPOBAHHOTO | YCTHBIH onpoc. JIMCKYCCHOHHBIE TPOLEAYPHI

IPOrPaMMHUPOBAHHUS

11.| HacnenoBanue Ycrhbrii onpoc Mccnemoparenbekuid IpoekT (pedepar)

12.| llenocTHOCTh JaHHBIX YcTHbli onpoc

13.| CrpykTypbl Ycrhbrii onpoc Mccnemoparenbekuid poekT (pedepar)

14.| Ouepenn, CTEKH, JHKEHEPUKH VYcTHBIH ormpoc. IIpaxTuyeckoe 3aJaHHe.
JIMCKYCCHOHHBIE IPOLEAYPHI

15.]| Yield return YcTHBII onpoc

16. | JIuctel u cioBapu YcrHbli oImpoc. IIpakTuueckoe 3a/1aHue.
JMCKyCCHOHHBIE IPOLEAYPBI

17.| Heneratbl Ycrhbiii onpoc. HcenenoBareabekuii IpoekT (pedepat)

18.| LINQ Ycrhbiii onpoc. HcenenoBareabekuii IpoekT (pedepat)

3.1.1 TunoBble KOHTPOJIbHBIE 3aJ]aHUs] WM WHbIE MaTepHaJbl, HEOOXOAUMBbIE JIJIsI OLEHKHU
3HAHUM, YMEHUIl, HABBIKOB U (WJIH) ONBITA JAeATEJbHOCTH B NpoLecce TEKyLero KOHTPOJIs
ycneBaeMoCTH
YcTHblilM onpoc.
3anstue Ne 1 SI3piku nporpammupoBanus. Beegenne B nporpamMupoBanne Ha si3bike C#
Bonpocwet ona ycmnozo onpoca:
1. Ocobennoctu s3pika CH#.
2. ba3zosble nousTus s3pika C#.
3. Twumsl JaHHBIX
4. Tleperpy3ka METOJIOB
5. OO6nactu BUOIMMOCTH.
Tunosvie 6onpocwt 0 mecma:
1. Uto moHMMaETCS o4 IOTOKOM B sI3bIke C++
o OOMeH 1aHHBIMH MEXAY IporpaMMaMu
o OOMeH JaHHBIMH MEXTy KOMIMIATOPOM M (QYHKITHEH main
MexaHu3M BBO/Ia-BbIBOJA
2. Ecnu umeetcs kof int X; Cin>>X; u BBoguTes «1.2», To 4To OyAeT B epeMEHHOM X ?
o 1
o 2
o 1.2
O Jzpyroe
O TPOHU3OUJIET OmHnOKa
3. Eciiu umeetcs koz double X; cin>>x; u BBoguTcs «12-3y», To 4To OyAeT B epeMEeHHOM X?
o 9
o 9
o 12
o 3
o Jpyroe
O TPOU3OUIET OmHOKa
3austue Ne 2 UncTtpyMeHTa/IbHAas cpeaa pa3padorku Visual Studio
Bonpocul ona yemuoeo onpoca:
1. TexHuka pa3pabOTKU MPOrPaMM.
2. Kommunsius mpoekTa.
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3. Kiaccuduxanus ommbox B mporpamme.

4. OmuOku Ha 3Tare KOMOIWIALNUY U Ha 3Tae BhINOJIHEHUS.

5. Otnanka mporpamm.

Tunoevle 6onpocul 011 mecma:
1. Texuonorus Visual Studio:

- mo3Bojisier co3maBath WEB — pemenus (a Taxke pemieHus Ha 0aze Opay3epoB) ¢

ucnonbszoBanueM HTML, u 06paboTku Ha CTOpOHE cepBepa;

- paboTtaeT Ha HEOONBIIMX YCTPOMCTBAX M TMO3BOJSET CO3/aBaTh MPWIOXKEHUS ISl 3TUX

MOOWJIBHBIX YCTPOWCTB;

- MO3BOJISICT CO3/1aBaTh pelleHus Ha 6a3e nacrpymentoB nakera Office (B Tom uucie Outlook,

Share Point)

2. [lepeuncnure omMOKY Ha 3Tare KOMIWISALIUN
3. B yem npuuuna run-time omum6ox?
3ansaTue Ne 3. Onepanuu u oneparopsl B sizbike C#. BeTBj1eHUS M IIUKJIbI.
Bonpocul ona yemnozo onpoca:
Onepanuu CpaBHEHHSI U JTOTHUECKUA THUII.
CpaBHEHHE IIEJIBIX YHCET.
CpaBHEHHE YKCEN C MIABAKOLIEH TOUKOM.
[TorHBIC ¥ COKpAIIICHHBIC OTIEPAI CPAaBHEHUSI.
Omneparopsil if ...else, THIUYHBIC OIIMOKH BETBICHUH.
Huxaer: while, for.
Cpasuenue while u for.
8. Iluxun foreach.
Bonpocwt ona ouckyccuu:

1. Tlepeuncnurte omepanuu CpaBHEHHUs B s3bIKe MporpamMmupoBanus CH#.

2. Kakum 00pa3oM oCyIecTBIseTCS CpaBHEHHE [ENTbIX YHUCEIN?

3. B uem coctout crneunduka cpaBHEHUS YUCEN C TIaBAIOIIeH TOUKON?

4. Jlyist gyero ucronb3yercs KoHCTpykius if ...else?

5. B uem otnnume nukinoB while u for? B kakux cuTyanusx gydiine UCTOIb30BaTh KaXKIbIN
U3 3TUX ITUKIIOB?

6. Korma cnenyet ucnonb3oBats foreach?

IIpakmuyeckoe 3adanue:

1. TIporectupoBaTh pabOTy MPUBEIECHHBIX KOHCTPYKIIMI BETBICHHUS U IIUKIIOB.

2. Hamummmure MeTo 1, CKIIOHSIONIUH CYIIECTBUTEIBHOE «PYyOIIeii» clieayroliee 3a yKa3aHHbIM
yucnuTenbHbIM. Hampumep, mist aprymenta 10, MeTo 1OKeH BEpHYTh «pyoneiy, mist 1
— BEPHYTD «PYOIb», s 2 — «pyOsi».

3. Bawm nmanwl 1Ba MpSAMOYTOJNILHUKA Ha TUIOCKOCTH, CO CTOPOHAMH IMapalljIeIbHBIMU OCSAM
KOOpJMHAT C IeJIOYMCIICHHBIMU KOOpAMHATaMH. Peanu3yiite Tpu MeTona s paboThl ¢
MPSIMOYTOTbHUKAMHU:

*  OmpeJelieHue, €CTh JIU Y IBYX MPSAMOYTOJIBHUKOB XOTs ObI OTHa 00IIas Touka (M rpaHuIa
Y BHYTPEHHOCTh CUMTAIOTCS YaCThIO MPSIMOYTOIBLHUKA);

*  BBIYHCJICHHE IJIOMIAIH ITePECCUCHUS;

* ompejeneHue, BIOXKEH JIM OJNH B IPYTOH.

Pemure 3ananue 6e3 ucnonb3oBaHUs OMOIMOTEYHBIX METONOB, kpomMe Min u Max. OGparture
BHUMaHUE, YTO pelIeHHe JOHKHO KOPPEKTHO padOoTaTh C BEIPOKICHHBIMH MIPSIMOYTOJIBHUKAMHU: Y
KOTOPBIX JJIMHA WIH IUpUHA paBHbI 0. B Mupe KoMnbroTepHOM rpag Ky IPUHSTO, YTO BEPXHUI
JIeBBIN yroJ sKpaHa umeeT koopauHatel (0, 0), a ock Y HampaBieHa BHU3, a HE BBEPX, KaK MPUHSTO

NoakwhE
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B maremaruke. [loaToMy B 3TOH 3amade HWKHHUNW Kpail TPSIMOYTOJbHUKA MMEET OOJBIIYIO
KOOPJMHATY, YEM BEPXHHUM.

4.

5.

Hammumure MCTOJ[ BBIYHUCJICHUA PACCTOAHHA OT OTPEC3Ka OO0 TOYKH. Paccrossnnem ot
OTpe3Ka JI0 TOYKH Ha3bIBACTCSl PACCTOSIHUE OT OJIMDKAWIIel TOUYKU OTpe3Ka J0 TOUYKH. DTO
1100 paccTOSHKUE JI0 TOUKHU OT MPSIMOHL, coziepKaliel 0TPe30K, TUO0 PacCTOSHUE 10 TOUKU
OT OJTHOTO U3 KOHIIOB OTpe3Ka.

HOI[I‘OTOBI/ITBCSI K OTB€TaM Ha BOIIPOCHI.

3ausitue Ne 4, MaccuBbl u cTpokd B C#. CcbllI0UHBbIE THUNBI M THIIBI 3HAYEHHUSI.
Bonpocul ona yemnozo onpoca:

CoNoOA~WNE

N Y ol
A WDNEO

Wuunmanuzanysi OAHOMEPHOTIO MacCcHBa.
OO0paiieHue K 3JIeMEHTaM MacCHBa.
Hcnonb3oBanue foreach, kopotkas ¢hopma 3anucu.
Tum object.

TUIMBI CCHIIKU U THUIIBI 3HAUYCHUS.

MecTo, At XpaHEeHUS] KOHTEKCTOB METOJIOB.
['moGanbpHBIE IEpEMEHHBIE.

Kaptsl mamstu.

XpaHeHHre MacCUBa B TaMSTH.

. Coopka mycopa.

. XpaHEeHUEe CTPOK.

. OTiM4re CChUTOYHBIX TUIIOB, OT THIIOB 3HAYCHUIA.

i Hepeﬂaqa TUIIAa 3HAYCHUA U CChIJIOYHOI'O THUIIAa B MCTO/.

. MHOFOMepHHe MaCCHUBBI U MaCCUBBI MaCCHUBOB.
15.

MaccuBEI MAaCCHBOB VS ABYMCPHBIC MACCHUBBI.

Bonpocul ona ouckyccuu:

1.

Nogakown

8.

Jy1s 4yero UCnoNb3yrTCsl MACCUBBI?

Kaxk MaccuBbl XpaHsaTcs B naMsiTu?

Urto Takoe crek u Kyda?

B yeM MUHYCBI YHUBEpCabHON MHULIMATU3ALINN?

B yeM cocTOUT OTIMYME CCBIJIOYHEIX TUIIOB OT THIIOB 3HAUYCHUM?

st 4ero npuMEHSIIOTCS KapThl HaMsTH.

[IpuBenuTe MpuMep MHUIIMAIU3AIMNA MACCUBA HA KapTax MaMsTH.

B ueM cocTouT OTIMYKE JBYMEPHBIX MAaCCUBOB OT MaCCMBOB MACCHBOB.

IIpakmuueckoe 3a0anue:

1.

2.

5.

Hanucate QyHKuuio a1 oOMeHa CTpPOK JBYMEPHOTO MaccHBa C €€ IOMOILBIO
OTCOPTHPOBATH MACCUB IO AIEMEHTAM TPETHETO CTOIOLA.

Hanucars npouenypy i cymMmmupoBaHus MaTpull. C ee MOMOIIBIO CIOKUTh UCXOJHYIO
MaTpHUIly U TPAHCIIOHUPOBAHHYIO.

Hanwucare QyHKIUIO U1 yJaueHus CTPOKH U3 IByMEepHOTro MaccuBa. OCTaBIINECsS CTPOKH
JOJKHBI OBITH PAcCIOJIOKEHBl IUIOTHO, HeAocTaromue 3jeMeHThl 3amensitoress 0. C
MOMOIIBIO pa3paboTaHHBIX (PYHKIMN UCKITIOYUTH U3 MacCUBa CTPOKU ¢ HOMEpaMH OT A 110
B.

Onpenenutsd sBISETCA M MaTpUlla OPTOHOPMHUPOBAHHOM, T. €. TaKOW, YTO CKaJSIPHOE
MPOU3BEIEHNE KaXAOW Mapbl pa3iMYHBIX CTPOK paBHO 0, a CKaJlIpHOE MPOU3BEICHHE
CTPOKH caMoii Ha ce0st paBHO 1.

HO}IFOTOBI/ITBCZ K OTBE€TaM Ha BOIIPOCHI.

3ansaTue Ne 5. Ko/ulekunu: CiuCKU U CJI0BapH.
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Bonpocul ona yemnozo onpoca:

1.
2
3.
4.
5

6.

[TpoOnembI HCITOTb30BaHHSI MACCHBOB.

YCTpOUCTBO CIIUCKA.

CIUCOK ¢ JDKEHEPUK THITOM.

[Tpumep peanu3anuu CmcKa.

Metonsrt: Insert vs Add.

CrnoBapu, mpuMep, OCHOBHBIE METOBI PAOOTHI CO CIIOBAPSIMHU.

Bonpocwt onsa ouckyccuu:

1.

ook wn

7.

B yem cocrout npobiaema UCTIONb30BaHUS MACCHBOB?

B xakoMm nipoctpanctBe umeH .NETcoaepxutcs kiace 1yt OObsSBICHUS CITHCKA?
[IpuBenuTe mpuMep peann3alnu CIUCKa Yepe3 MacCHB.

B yem otiinumne merona Insertu Addnans cnrcko?

Kakyto cTpykTypy UMeEeT clioBaph?

Korna npumeHsoTcs cioBapu.

[lepeuncnuTe OCHOBHBIE METOBI JIJIs1 PA0OOTHI CO CIIOBAPSIMH.

Ilpaxmuyeckoe 3a0anue:

1.

3.

PeanuzoBaTh mapcep npennokeHui, KOTOPbIi 10JKEH BBIITOJIHATD CIEAYIOIIEE:
- pa3zersTh TEKCT Ha IPEUIOKEHHUS, a IIPEUIOKEHHS Ha CJIOBA!
o CuuraiiTe, 4YTO CJIOBa COCTOST TOJBKO W3 OyKB (MCHOJIB3YyHTE METOJ
char.IsLetter) mnu cumBosia anoctpoda ' ¥ OTHENEHBI APYT OT ApyTa JHOOBIMH
JPYTUMH CUMBOJIAMH.
o IlpennoxxeHuss cOCTOSAT M3 CIOB M OTACJIEHBI JPyr OT JApyra OJHUM U3
CIIeYIOIUX CUMBOJIOB.!?;:()
- NPUBOAMTH CUMBOJIbI KQXJI0TO CJIOBA B HY)KHUN PETUCTP;
- MPOIYCKATh IPEIJIOKEHUS, B KOTOPHIX HE OKAa3aJI0Ch CIIOB;
- JIOJDKEH BO3BpALATh CIIUCOK MPEUIOKEHHM, T/Ie KaXk/10€ NMPEASI0KEHNE — 3TO CIIUCOK

13 OJTHOTO WK 60Jiee CIIOB B HIXKHEM PETUCTpeE.

Peanmn3oBaTe MeTOZ, KOTOPBIM IO CIHUCKY NPEIJIOKEHHM, COCTABICHHOMY B IPOLUION
3aJaue, COCTaBIISIET CJIOBAPh CaMBbIX YACTOTHBIX MTPOAOIKEHUH OUTpaMM U TPUTPaMM. DTO
CJIOBaphb, KJIFOYaMU KOTOPOTO SIBJISIOTCS BCE BOZMOXKHBIE Havajla OurpaMm M TpUrpaMM, a
3HAYEHUSIMHU — UX CaMbl€ YaCTOTHBIE MPOJOJIKEHUS. ECIIM €CTh HECKOJIBKO MPOIOIKEHU I
C O/IMHAKOBOM YacTOTOM, MCIONb3YyHTE TO, KOTOPOE JIEKCUKOrpaguuecku MeHblue. s
JeKCUKorpauieckoro cpaBHeHMs ucnonb3yiite BcrpoeHHbId B .NET croco6 cpaBHeHUs
Ordinal, narpumep, ¢ momorbio MeTona string. CompareOrdinal. Takoii cioBaps Ha30BEM
N-rpaMMHO# MOJIENbIO TEKCTA.

- N-rpamma — 510 N coceHHX CJIOB B OJTHOM MPEIJIOKEHHUH. 2-TPaMMbl Ha3bIBAIOT
ourpamMmami. 3-rpaMMbl — TPUTPAMMaMH.

- Hanpumep, u3 Ttekcra: "She stood up. Then she left." MoxHo BbIIEIHTH
cienyromre ourpammel 'she stood", "stood up", "then she" u "she left", mone "up
then". UaBerpurpammsr "'she stood up” u "then she left”, mone "stood up then™.

PeanuzoBaTh anropuT™ NpoaoyKeHHs TEKCTa o N-rpaMMHON MOJEIIH.

OnucaHue anropuTMma:

- Ha Bxox anroputmy nepenaercs cinoBapb nextWords, mosy4eHHbIH B mpeabayeit
3aja4e, OJJHO UM HECKOJIbKO MEPBBIX cI10B ¢pa3sl phraseBeginning u wordsCount—
KOJINYECTBO CJIOB, KOTOpBIE HYXHO J0mnHcaTh K phraseBeginning.

- CrnoBaps nextWords B kauecTBe KIItOUEH COACPKUT JUOO OTAEIbHBIE CIIOBA, OO
napel cloB, coeluHEHHbIe uepe3 mpoOen. [lo kmouy key comepxurcs cioBo,
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KOTOPBIM HY>KHO MPOAOIDKATh (hpa3bl, 3aKkaHUMBaronIrecs Ha key.

ANTOPUTM JOJDKEH paboTaTh CIeIYIOIIMM 00pa3oM:

- MHrorosas ¢paza nomkna HaumHathesi cphraseBeginning. K Heil mommceiBaercs
wordsCountciioB TakuM 00pa3oMm:

O

o

Ecnu ¢pasza cogepkuT Kak MUHMMYM JIBa CJIOBa U B CJIOBape €CTh KIIIOY,
COCTOSIIINIA U3 ABYX MOCIEAHUX CIOB (Ppa3bl, TO MPOIOJIKATH HY>KHO CIIOBOM,
U3 CJI0Baps 10 ITOMY KJIIOUY.

WNHuaue, eciau B Cl10Bape €CTh KIIK0Y, COCTOSALIMN U3 OJHOTO IOCIEIHETO CI0Ba
¢dpasbl, TO MPOJOIKATH HY>KHO CJIOBOM, XPAHSIEMCS B CJIOBape MO 3TOMY
KJIFOUY.

WNnave, Hy>)XKHO JOCPOYHO 3aKOHUUTh I'€HEpUpoBaHUE (pa3bl U BEPHYTh
Cr€HEpUPOBAHHBIN Ha JAHHBIA MOMEHT PE3yJIbTaT.

4. IloaroroBUTHCS K OTBETAM Ha BOIIPOCHI.

3ansaTue Ne 6 TecrupoBanue
Bonpocul ona yemnozo onpoca:
MeTKHU TeCTUPYIOIIUX KJIaCCOB M METO/IOB.
3HaueHUe TECTUPOBAHUS.
QOYHKIMOHATIBHOE TECTUPOBAHHE.
[Tnrockl 1 MUHYCBI (YHKIIMOHAIIBHOTO TECTUPOBAHHUS.
3HaueHUe TECTUPOBAHUS.
3ansaTue Ne 7 C10:KHOCTH aJITOPUTMOB
Bonpocul ona yemnozo onpoca:

1. Macmrab pocta QyHKIIHIA.

2. O-cuMBOJIHKA.

3. Kiacchl ciioxkHOCTH.

4. Cl0XHOCTbH 3aJJa4H.
3ansitue Ne 8, 9. PekypcuBHbBIe aJrOpuTMbI. AJITOPUTMBI IOMCKA U COPTHPOBKH.
Bonpocul ona yemnozo onpoca:
ITpocToil pekypCHBHBIHN aaroOpuTM: MIPUMEpP Ha KapTax MaMsTH.
baza pexypcun.
OcranoB pekypcun. [lepenonnenue creka. Jledbar pexypcum.
HepeBo pekypcuu (Ha mpumepe).
CI105KHOCTb PEKYPCHUBHOIO aJIFOPUTMA.
[Tpumep pacueTa CI0KHOCTU PEKYPCUBHOTO aJlTOPUTMA.
[TpuHuUI pa3aensii 1 BIacTBYH.
3amaua nepedbopa BceX MOJIMHOKECTB, IS 3JTaHHOTO MHOYKECTBA.
3anaua pa30MeHUs MHOXKECTBA YKCE HA 2 4acTH, TAKUX YTO ), YUCENl B KaKIOW M3 HUX

1.
2.
3.
4.
5.

CoNoOARWNE

10.
11.
12.

OJIMHAKOBA.

3ajaya nepecTaHOBOK.
3agaya KOMMHUBOsSDKEpa. 3ajavya pa3MeIIeHUsI.
Anroput™M OMHApHOTO TOHWCKA: Ues, KO, aHaimu3 (OlEHKa CIIOXHOCTH pPabOThI

aIrOpUTMA).

Bonpocul ona ouckyccuu:

B dem coctout uaes pekypcun?

Yro Takoe 6a3a pekypcuu?

Kakum 006pa3oM ocyIiecTBIseTCS pacyeT CI0KHOCTH PEKYPCUBHOTO allropuTMa?
[TpuBenuTe mpUMep MOCTPOSHUS IePEBA PEKYPCHH.

1.

2.
3.
4
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No o

8.
Ipakxmuueckoe 3a0anue:
1.

3.

4.
3ansitue Ne 10. OcHOBBI 00beKTHO-OPMEHTHPOBAHHOIO MPOrPAMMHPOBAHUS.
Bonpocwi 0na yemnozo onpoca:

1.
2.

©CoOoNO O AW

B uem cocTout npuHUMI pa3aensii U BIacTByi?

B 4yem cocTONUT NPUHLIKI PEIIEHUs 3aja4l KOMMUBOsDKepa?

[TpuBeauTe mpuMep pabOTHI PEKYPCUBHOTO aIrOPUTMA Ha KapTax MaMATH.
YeMmy paBHa CII0)KHOCTb QJIFOPUTMA OMHAPHOTO MOUcKa?

Hanucars pyHk1ni0, KOTOpas 1o 3aJaHHOMY IapoITio (HEKOTOPOE CIIOBO) IepedupaeT Bce
BO3MOYKHBIE MTAPOJIH, OTYYECHHBIE M3 ITOTO CIOBA 3aMEHOW PErucTpa, KOTOPHIE JOIKHBI
HOSIBJISITHCSL B JIGKCUKOTPaQUUECKOM TMOPSIIKE, CUMTasA, YTO MajeHbKHe OYKBbI MEHbIIIE
O6onpmmx. EcTecTBEHHO, PErucTp HYXKHO MEHSTh TOJNBKO y OykB. Hampumep, mms
BXOJIHOTO CJIOBa 'ab42' pe3ynbTar 10obKeH ObITh Takoi: 'ab42', 'aB42', 'Ab42', 'AB42'. Ha
BXOJI ITOJIA€TCS CIIOBO B HUYKHEM peructpe. B pe3ynbTupytomeM crucke He TOKHO ObITh
MOBTOPEHHIA CJIOB.

Poboty HyXHO TIpoexaTh 4yepe3 yKa3aHHbIE TOUKH, TOCETHUB KAXKAYIO XOTs ObI OJUH Pa3.
HyxHo crutanupoBath MapuipyT Tak, YTOOBI CyMMapHbBIN yTh ObLT MUHUMAaIIEH. OYHKITHUS
MIPUHUMAET MACCHUB YEKIIOMHTOB (TOYEK HA IJIOCKOCTH C KOOpAMHATamMH {X, y}). PoGoT
M3HaYaJIbHO HaxonuTcsi B Touke checkpoints[0]. BepHyTh HY)XKHO MOPSIOK MOCEIICHUS
yeknonHToB. Hanpumep, ecnu pynkuus Bo3Bpamaer Mmaccus {0,2,1}, 3T0 03Hayaer, 4ro
poOOT cHayala Moe/eT B YEKIMOUHT C HHJIEKCOM 2, a U3 HETO B YEKIOUHT C UHAECKCOM 1 1
Ha 9TOM 3aKOHYUT CBOW myTh. DyHKIMS HOKHA OBITH peKypcHUBHOH. Peammsyiite
CICIYIONIYI0O ONTUMM3AIMI0 (OTCeueHHne mepedopa): Tmpekpamaiite mnepedop, ecinu
TeKyIIast [UIMHA ITyTH y>Ke OOJIbIle, YeM MUHUMAIbHBINA My Th, HAllICHHBIN paHee.
PeanuzoBaTh anroput™M OMHAPHOTO TIOMCKA C TOMOIIBIO PEKYPCHH.

[ToAroTOBUTHCS K OTBETaM Ha BOIIPOCHI.

Knaccsr.

[TpuMep MHKAINCYISAIMM CHHTAKCHMYECKH HE CBA3aHHBIX MEXIY COOOW NMEepeMEeHHBIX, B
OTZEIIbHYIO CYIIHOCTb.

[TpenmMy1iecTBa NCIIOJIB30BAHUS KJIACCOB.

WNukancymanus.

[Tpumep KapT naMsATH IPU UCIIOJIB30BaHUU KJIACCOB.

Knaccel vs 0OBEKTHI.

Cratuyeckue U JUHAMUYECKHE TTOJIS Klacca: KapThl MaMSITH.

Cratnyeckue 1 JTUHAMUYECKHE METOIbI.

MeTtoapl paciuupeHus.

10. Cratnyeckue Kiacchl VS JTUHAMUYECKHAE KIIACCHI.
11. IMTarrepn Singleton.

Bonpocwt onsa ouckyccuu:
1.
2.

PN AW

Jla¥iTe onpeneneHue Kiacca.

[IpuBenuTe mnpuMep, KOrJga HCIOJNb30BAHWE KJIACCOB YIYYIIAET IPOTrPaMMHYIO
peanuzauuio. [Touemy?

YTo Takoe MHKANCYJISALHNS.

IIpuBenuTe npuMep UCIOIL30BAHMS KJIacca Ha KapTaX IaMsTH.

B yem cocTouT pasHuIia Mexay KiaccoM U 00beKToM?

B yem cocTouT pazHuIa MKy CTATHYECKUMH U IUHAMHUYECKUMHU MOJIIMU/METO1aMu?

B yem ya06CcTBO IpUMEHEHHS] METO/I0B PACIIUPEHUS?

Kakoii mapameTp 00s13aTesIbHO UJET NEPBBIM Y METO/Ia pacIIupeHusi?
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9. [lnst yero ucnomib3yeTcs martepH Singleton?
Ilpaxmuuyeckoe 3a0anue:

1. Ilpaxtuka 1. «Bekrop»
Cosnaiite HOBBINM TIpoekT B Visual Studio. Beioepute B kauectBe Tuma npoekra Class
Library.
B stom npoekte co3naiite nBa kiacca, Vector u Geometry, B IpOCTPaHCTBE MUMEH
GeometryTasks.
B knacce Vector moymkHO OBITh JBa MyOJWYHBIX 101, X U Y, Tuna double.
B kmacce Geometry mopkHO OBITH ABa cratmdeckux metona: GetLength, xotopsrit
BO3BpaIlaeT JUIMHY MepelaHHOro BekTopa, 1 Add, KOTOpBIH BO3BpalIaeT CyMMY JBYX
MepeIaHHBIX BEKTOPOB
2. Ilpaktuka 2. «OTpe3ok»

[Tponomxkaiite pa3pabOTKy reOMETPHISCKON OUOITHOTEKH.

Cozpaiite kiacc Segment, NPEACTABISIOMMN OTpe30K MpsiMod. KoHIbl ero
OTPE3KOB JIOJDKHBI 3a7aBaThCsl ABYMs MyOyM4uHBIMU mossimu: Begin u End tuma
Vector.

Jo6asere MeTon Geometry.GetLength, BRIMUCIAIOMNN JUTMHY CETMEHTA, H METO/T
Geometry.IsVectorInSegment(Vector, Segment), mpoBepsitoiuii, 4To 3a/1aBaeMas
BEKTOPOM TOUKA JICKHUT B OTPE3KE.

3. Ilpakrtuka 3. «HecraTraeckue METOIbI)

Bbl BOpyr moHsuIM, YTO HE OYEHB-TO YAOOHO mucaTh uMs kiacca Geometry mpu
BBIIIOJIHEHUH JTFO00I ornepannuu ¢ BEKTOpaMu U CErMCHTaMMU. OI[HaKO, OTKa3aThbCA
OT ATOTO KJlacca BBl HE MOXKETE, IIOTOMY YTO 3a T€ HECKOJIBKO MUHYT, TIOKa BBI
ClHaBalM TMpPEOBIAYLIYI0 3ajqady, Bamry OWONMOTEKYy CKadald U Hadalu
MCIIOJIb30BaTh B CBOMX MPOEKTAX THICSUM YETIOBEK.

[ToaToMy BBl pemMiIM COXpPAaHUTh JTOT Kjacc, HO JOOABUTh METOJbI
Vector.GetLength(), Segment.GetLength(), Vector.Add(Vector),
Vector.Belongs(Segment) u Segment.Contains(Vector) He BMecTo, a BMecCTe ¢
COOTBETCTBYIOIIUMH MeToJjaM1 Kiacca Geometry.

Kaxaplii u3 3TUX METOAOB JOJKEH BBI3BIBATh YK€ CYNIECTBYIOIIMN METO]I Kjacca
Geometry, 4ToObI He 1yOIMPOBATH KOJI.

4. Tlpaktuka 4. «256 OTTEHKOB CEpOro»

HekTo xo4eT ucmonp30BaTh Bally T€OMETPHUYECKYI0 OUOTHOTEKY AJII PUCOBAHMSL.
st aTOr0 emy HeoOX0IMMO, YTOOBI Y Ballero Kiacca Segment MOSIBUJICS IIBET.
OpnnHako, BaM Ka)KeTCsl, YTO BTACKUBATh 1IBETA B YMCTO T€OMETPHUIECKYIO CYIITHOCTD
- TUIOXas Uesl.

Ckauaiite mpoekT GeometryPainting, yctaHoBute B HeMm reference Ha Barmny
OMOIMOTEKY, U TIOCIIE ATOTO cienaite Tak, 4To0sl MeToasl GetColor u SetColor
MOSIBUJIMCH B BallleM Kiacce Segment.

Ecnu uBet He 3anan, GetColor Bo3Bpamiaet Color.Black.

5. TlonroToBUTHCS K OTBETaM Ha BOIPOCHI.
3ansaTue Ne 11 HacaegoBanme.
Bonpocwi ona ycmnozo onpoca:

1. Uurepdeiicor.

2. Tlomumopdusm.

3. BupryanbHbIe METOMBI.
3ansaTue Ne 12 [{es10cTHOCTH IaHHBIX.

Crpanwnma 15 u3 31



YacTHOe 00pa3zoBaTeIbHOE YUPEKICHHE BBICIIETO 00pa30BaHuUs

«AKazeMus ynpaBieHUs! U IPOU3BOICTBA»

CMK-OIT .01.1.326-03/23

Bonpocw 0na yemnozo onpoca:
1. OtnoxeHHbIE OMNOKU U KOHTPOJIb LIEJTOCTHOCTH.
2. CsoiictBa B C#, 1OCTYII K TIOJISIM Yepe3 CBOWCTBA.
3. Konctpykropsl, readonly moss.

3anstue Ne 13 CTpyKTYpHI

Bonpocwi ona yemnozo onpoca:

1. CaoiicTBa B CTpYKTYypax.

2. Korna ucnonp3yroTcst CTpyKTYpBbI.
3ansaTue Ne 14. Ouepenn, cTeKH, 1KeHEPHKH.
Bonpocwi ona yemnozo onpoca:

1.

8.

1.

Noakown

Noakown

Crex.

Crexu 17151 aHanM3a CKOOOUHBIX BBIPAKEHUH.
Creku 11 BbIuMCIieHUs (0OpaTHas MOJIbCKas 3aInCh).

Ouepenpb.

Ouepenb Ha CBA3HBIX CIIHCKAX.

YHuBepcaibHas ouepe/lb U JayHKACThI.

Peanuzanus ouepenu npu NoMOIIM JHKEHEPUK-TIapaMeTpa.
Ouepenb 1151 CKOB3SILIET0 CPETHETO.

Bonpocwt onsa ouckyccuu:
[laiiTe onpeneneHue crexa.

Kakum 006pa3zom MOKHO UCIIONIB30BATh CTEK JJIS 33/1a4M aHAIHM3a CKOOOYHBIX BBIPAKEHUIT?
[aiite onpeneneHue ouepeau.

[TpuBenute npumep n06aBlIeHUE dJIEMEHTa B OYepeb Ha CBA3HBIX CIIHCKAX.

[IpuBeaute npumep yaneHus 3J1€MEHTA U3 OUYEPEIN Ha CBSA3HBIX CIIUCKAX.

J1s1 4ero ucnosb3yeTcs JPKEHEpUK napaMeTp B 00bSBICHUN CIMCKa/ouepeau?
[IpuBeaute npuMep HCIONB30BAHUS OYEpPEAM B 3aJady€ BBIUMCICHMS CKOJB3SIIETO

CpEaHETO.

Ilpakxmuueckoe 3a0anue:
1. Ipaktuka «Limited Size Stack». B »9Toif 3amade BaMm HYXHO peaqn30BaTh CTEK
OTPAaHWYEHHOTO pa3Mepa. OTOT CTeK paboTaeT Kak OOBIUHBIA CTEK, OJHAKO IpHU
MPEBBIIICHNH MaKCHMAalbHOTO pa3Mepa yJauseT caMblii TIyOOKHil 2JIEMEHT B CTEKe.
TakuMm o0pa3oM, B cTeke Bceraa OyAeT OrpaHHMYeHHOE YMCIO 3JeMEeHTOB. Bor mpumep
paboThI TAKOTO CTEKA C OTPAaHUYEHUEM B 2 JJIEMEHTA!
// cHa4ana cTek nyct
stack.Push(18); // B cTeke
stack.Push(28); // B cTeke
stack.Push(3@); // B cTeke
stack.Push(4@); // B cTeke
stack.Pop(); // Bo3BpamaeT
stack.Pop(); // Bo3BpamaeT
Omnepanus Push nomkxa umets ciaoxkuocTh O(1), TO €CTh HUKaK HE 3aBUCETHh OT pa3Mepa CTeKa.
-V xaxnaon xomutekiuu B C# nocrynen metof pacmupenus Last(). Oanako, paboraet
o 3a O(l) Tompko Ans KOJUIEKIMH, peanu3yromux uHTepdeiic IList (cmucox ¢
JIOCTYIIOM K 3JIEMEHTaM MO MHAEKCY). ljig ocTambHBIX KOJUIEKIMI OH paboTaer 3a
O(N), nepebupas e€ ameMeHTHI 10 KoHIa. byabTe 0OCTOPOXKHBI.
- Jlna adbdexTuBHON peanu3aliyi TaKOro CTeKa MOIONACT NBYCBI3HBIN cTUCOK. OH yxke
peanusoBaH B kiacce LinkedList. LinkedList He peanuzyet untepdeiic IList, moaTomy
Last() nnst Hero pabotaet MeyieHHO. OJJHaKO y HEro ecTh COOCTBEHHOE CBOMCTBO Last,

18

18, 20

20, 3@

38, 4@

48, B cTexke ocTaétca 3@
36, cTek nocne 3TOro NycTt
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paboraroiiee ObICTPO.

[Tpaktuka «Ot™menay. [Iponomkaiite paboTy B ToM e npoekte LimitedSizeStack. Bama
3aJaya — cjAeJaTh TakK, YTOObI ObUla BO3MOXXHOCTh OTMEHSTH IOCIEIHEE JCHCTBHE
NOJIb30BaTesl. 3aJaHHe:

Peamusyiite meronst Undo m CanUndo. Jlns 3TOro HY>KHO XpaHUTh HCTOPHIO
nocienHux limit nedicTBuid ynaneHus/modaBneHus. Vcrmonb3yiTe I 3TOTO Kiacce
LimitedSizeStack u3 npomunoii 3anaun. Ero He Hy)KHO BKJIIOYaTh B OTIPABISEMbI Ha
MPOBEPKY (aiiyn, cCuuTalTe, 4TO TOT KIJIACC yIKE €CTh B IPOEKTE.

Meton Undo oTMeHsIeT mociiefHee IEHCTBUE W3 UCTOPHH.

Metox CanUndo Bo3Bpamaer true, €Cii Ha JaHHBIM MOMEHT HCTOPHS JEHCTBUMA HE
mycrta, To ecTh eciu Bbi3oB Undo OyneT KoppeKTHBIM. MIHaYe MEeTO I0JDKEH BEPHYTh
false.

Ecim xoTuTe, MOKETe BOCIIOIB30BATHCS KIIACCHYECKUM 00BEKTHO-OPHEHTUPOBAHHBIM
mrabiaonom Komanma. OgHako [uisl cjaud AaHHOM 3a/ay, TOUYHO CJIEI0BaTh 3TOMY
11abJI0Hy HEOOs3aTEIIBHO.

B LimitedSizeStack Hy>kHO XpaHUTh KaKHe-TO IaHHBIE, OMMCHIBAIOIIUE BHITOJIHEHHOE
neiicTBue. B HUX TOJDKHO OBITH JOCTATOYHO MH(DOPMALIUU I OTMEHBI ICHCTBUS.

3. TloaroroBuUThCs K OTBETAM Ha BOIMPOCHI.
Bansitue Ne 15 Yield return
Bonpocul ona yemnozo onpoca:
1. JleHuBBIEC KOJUICKIIUU.
2. 3amada reHepanuy OECKOHEYHBIX MOCIEI0BATEIbHOCTEH.
3. Yield return B peKypcUBHBIX METO/IAX.
3ansaTue Ne 16. JIucTel u cioBapu.
Bonpocul ona yemuoeo onpoca:
JIucTel M MHAEKCALUS.
Meton Contains.
Meron Equals.
Ileperpy3ka onepaTopos.
Xemupyromue QyHKINH.
IIpumepsl.
Hcnons3oBanue Xs11€i B AITOPUTME MTOMCKA ITOJCTPOKH B CTPOKE.
Knacc Dictionary. GetHashCode.
Bonpocwt onsa ouckyccuu:
[TpuBeauTe Ha MpUMepe BHYTPEHHEE YCTPOICTBO JINCTOB.
Kak oprannzoBaTh UTEpAIUIO ISl JTUCTOB?
Kak oprannsoBars WHAEKCALUIO 715 IUCTOB?
Uro Takoe reperpy3ka orneparopon?
[TpuBeauTe mpuMep neperpy3Ku onepaTopon?
st wero ucnonsiyercsa GetHashCode?
Ilpakmuueckoe 3adanue:
1. TIpaktuka «Readonly bytesy. Ckauatime npoexm readonly-bytes.
Nuorna ecth cMbIch B kauecTBe Kitodeit B Dictionary wnu HashSet ncronb3oBate MaccuBbI
OaiitT. OOHAKO 1O YyMOJYAaHWIO MAaCCHBBI CPAaBHHBAIOTCS IO CCBUIKAM, a HE TI0
COZIEP’KMMOMY, @ YacTO HY>KHO MMEHHO IO COJEp)KMMOMY. B Takux cirydasx MOXKHO
HaIMcaTh KiIacc-o0EPTKY HaJ MaccuBOM, KOTOpwid mepeomnpenenut Equals m HashCode
TaK, 4YTOOBl CpaBHEHME INPOUCXOAMIIO MO COAEPKUMOMY. B 3Toil 3amaue BaM HyKHO

1.
2
3.
4.
5

6.

NN E
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CO3J1aTh UIMEHHO TaKylo 00EPTKY.

- 3anmanue: B ¢aitne ReadonlyBytes.cs cosznmaiite knacc ReadonlyBytes tak, 4To0bI Bce
tecThl U3 (paiina ReadonlyBytesTests.cs KOMOIMINPOBAINCH U MTPOXOAMIIH.

2. Ilpaxrtuka «Ghostsy. Cxauaiime npoexm ghost.

- Heaxkypatnas peanuzamus Equals u GetHashCode moxker mpuBOAMTH K TOMY, 4TO
nobasiienHbli B Dictionary unu HashSet kimtou BHe3amHo ucde3aet. UToObl He momaaaTbCst
Ha ToM00HBIE ommMOKM B OyaymieM, B JTOM 3aJaHUM MPEAJIaracTcs IMOU3ydaTh
BCEBO3MOKHbIE MOJJOOHBIE OIINOKH.

- 3apanue:

- B npoekrte BaM 1aHBI HECKOJIBKO KJIacCOB ¢ yke peanm3oBanHbIME GetHashCode u Equals.
Bam HyxXHO mpuaymaTh, Kak HMX HUCHOJb30BaTh, 4ToObl HashSet cram Bectn ceOs
HEKOPPEKTHO.

- HWzyuwnte tect GhostsTest.cs u B ¢aiine GhostsTask.cs coznmaiite kmace GhostsTask Taxk,
YTOOBI ATOT TECT MPOXO U

3. TloaroToBUTHCS K OTBETAM Ha BOIIPOCHI.

3ansitue Ne 17 Jleneratsl
Bonpocul ona yemnozo onpoca:

1. AHOHUMHBIE J€Nerarhl.

2. JIamOma-BeIpaxKeHHE.

3. Ipumeps! 1m0

4. 3aMbIkaHUE: Kak paboTaeT 3aMbIKaHUE

3ansaTue Ne 18 LINQ
Bonpocul ona yemuoeo onpoca:

1. TlocnenoBarenbHOCTh BBI30BOB Where u Select.

2. TlocnenoBaTtenbHOCTH BBI30BOB ¢ ToList.

3. OCoOeHHOCTH TIOCTIEIOBATEIIBHOCTH BBI30BOB JICHUBBIX M OOBIYHBIX METOJIOB.

4. ®unbTpanus 1 npeodpazoBaHue.

5. Meronp! puibTpayu 1 npeodpazoBaHusl.

6. DyHKUUU arperupoBaHMUs.

HccaenoBareabckuii npoekt (pegepar)
. 3HaueHue TeCTUPOBaHUS (IPUMEPHI U3 POOOTOTEXHUKH )
. BHenpenue TecTos.
. [Ipumep pacueTa CI0KHOCTH MTPOCTOTO ANTOPUTMA C HCTIOIb30BaHHEM O-CHMBOJIHKH.
. [Ipumepst paboThl ¢ HHTEPEHCcaMU.
. Ucnonb3oBaHue CTPyKTyp
. Kak paboraer 3ambikanue
7. Metoas! punbTpanuu 1 npeoOpa3zoBaHUsl.
3.1.2. MeToauueckne MaTepuaibl, OMpeesIIONHEe TPOIeIYPhl OIEHUBAHUS 3HAHMI,
YMEHHIi, HABBIKOB U (MJIH) ONBITA /IeSITeJILHOCTH B X0/I€ TEKYIIEro KOHTPOJIfA yCIeBaeMOCTH
YcTHBIN OTBET

Ornenka 3HaHui mpennonaraetr auddepeHIpoBaHHBIA MOAX0 K 00yJaromeMycs, y4eT
€0 WHIMBUIYAIBHBIX CITOCOOHOCTEH, CTEIIEHb YCBOCHUS M CHCTEMATH3aI[UH OCHOBHBIX TIOHATHN
U Kareropuit mo aucuuiUimHe. Kpome TOro, oleHHMBaeTcs HE TOJIbBKO TJyOMHa 3HaHUN
MOCTABJICHHBIX BOIIPOCOB, HO M YMEHHE HCIOJh30BaTh B OTBETE NPAKTHUECKUN MaTepHall.
OrneHuBaeTcs KyJIbTypa peyH, BIaJeHHe HaBBIKAMU OPATOPCKOTO UCKYCCTBA.

Kpumepuu oyenusanus: mociea0BaTeIbHOCTD, MOJIHOTA, IOTHIHOCTD MU3JI0KEHUS, aHAIIN3
pa3MYHBIX TOYEK 3pEHHS, CaMOCTOATENhbHOE O0O0OIIeHHe MaTepuaia, HUCIOIb30BaHNe

NN B~ WN —
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npodeCCHOHATIBHBIX TEPMHHOB, KyJIbTypa peud, HaBBIKM OPaTOPCKOTO MCKyccTBa. M3nmoxeHue
Martepuaia 6e3 pakTHIecKuX OMMOOK.

OneHka «omauunO» CTAaBUTCS B Cllydae, KOTJa MaTepuall M3JaraeTtcs MCUEpIIbIBAOIIE,
HIOCJICZIOBATEIBHO, TPAaMOTHO M JIOTHYECKH CTPOHHO, HMPU 3TOM pPACKPHIBAIOTCS HE TOJBKO
OCHOBHBIC TIOHATHS, HO M QaHAJTM3UPYIOTCSI TOYKH 3PEHHS Pa3IHUYHBIX aBTOpPoB. OO0yyaromuics
HE 3aTPyIHAETCS C OTBETOM, COOJIIOIaeT KYJIBTYPY PEeUH.

O1eHka «xopowio» CTaBUTCS, €CIA O0YyYaroIIUICs TBEPIO 3HAET MaTepuaj, rpaMOTHO U
10 CyIIECTBY M3JIaraeT €ro, 3HaeT MPaKTHYECKyIo 0a3y, HO IpU OTBETE HAa BOIPOC JOIMYCKAaeT
HECYIIECTBEHHBIEC TOTPELTHOCTH.

OueHka «yoosremsopumenbHoy CTaBUTCS, €CIIN 00yYaIOIIUIICS OCBOMI TOIBKO OCHOBHOM
MaTepHal, HO He 3HAeT OT/ENbHBIX JIeTaleH, JOIMyCKaeT HETOYHOCTH, HEJOCTATOYHO ITPABHIILHBIC
(GOpMYyITUPOBKH, HapylIaeT IOCIEA0BATEIFHOCTh B HM3JIOKCHHM Marepuana, 3aTpyIdHSeTCs C
OTBETaMH, IIOKa3bIBACT OTCYTCTBHE JOJDKHOH CBSI3M MEXKIy AaHaJM30M, apryMeHTamuend u
BBIBOJIAMH.

OneHka «HeyoosnemeopumenbHo» CTaBUTCS, ecid OOydyalomMics HE OTBEYaeT Ha
HIOCTABJICHHBIE BOIPOCHI.

IIpakTHyeckoe 3a1aHue

OOyuyaromuiicss JODKEH YMETh BBIICIUTh OCHOBHBIC IIOJIOKEHHMS M3 TEKCTa 3a/1adu,
KOTOpBIE TPEOYIOT aHaJM3a U CIyXKaT YCIOBHSMH pemieHus. VIcXoas U3 OCTaBIEHHOTO BOIIPOCca
B 3a/1a4€, MOTBITATHCS MAKCUMAIIBHO TOYHO OTIPE/ICIIUTH MPOOJIEMY H COOTBETCTBEHHO PELIHTH €€.

3aja4n MOTYT PEeUIaThCsl YCTHO W/MIIM MUCbMEHHO.

Kpumepuu oyenusanuss — OleHKa yYUTHIBAET METOJBI M CPEACTBA, UCIIOIB30BAHHBIC TIPH
pELICHUH CUTYallMOHHOH, MPOOIEeMHOH 3a/1a4uu.

O1eHKa «omau4HO» CTABUTCS B CITydae, KOTa 00yJaronIiiics BBITOTHIII 33/1aHue (PEIIr
3ajady), HUCMOJNb3ys B IOJHOM OOBEME TEOpETHYECKHE 3HAaHWS W NPAKTUYECKUE HaBBIKH,
MOJIyYEHHBIE B poIiecce 00ydeHUsI.

O1eHka «xopouto» CTaBUTCS, €CII 00yUarOIIUNCS B 11€7I0M BBIMOJIHUI BCe TPEOOBAHMsI, HO
HE COBCEM YETKO OIPEJENISICTCS OMopa Ha TEOPETUUECKUE TTOJIOKEHUS, U3JI0KEHHBIE B HAYYHOH
JUTEpaType Mo JaHHOMY BOIPOCY.

OmeHKa «y0061emeopumenbHo» CTaBUTCS, €CIIA 00YUArOIIUIACS TTOKa3all MOJIOKUTEIbHBIC
pe3yJbTaThl B IpOIlecce pelIeHus 3a/1auH.

OneHka «Hey0061emeopumenbHoy» CTaBUTCS, €CIM OOYYaIONIMICS HE BBITIOJHHI BCE
TpeGoBaHusI.

JIMcKyCCHOHHBIE MTPOLEeayPbI

Kpyenviii cmon, ouckyccus, nonremuxa, oucnym, dedamvl, MUHU-KOH@pepenyuu SBISIOTCS
CpeACTBaMH, TO3BOJISIIONIMMH BKIIOYHTH OOYYAIOIIUXCS B TIPOLECC OOCYKICHHS CIOPHOTO
BOIpOCa, MpOOJEeMbl M OLIEHUTh UX YMEHHE apryMEHTHpPOBAaTh COOCTBEHHYIO TOYKY 3PEHHS.
3amanue JaeTcs 3apaHee, ONPEeNseTCsl KPYr BOIPOCOB ISl OOCYKIEHUS, TPYIITBl yYaCTHUKOB
3TOT0 00CYXKJICHHSL.

JIMCKyCCHOHHBIE TIPOIIEAYPHI MOTYT OBITH HCITOJIE30BAHBI JIJISl TOTO, YTOOBI CTY/ICHTHI:

—JIydlle MOHUIM yCBOsIeMbI MaTepuan Ha (poHe pazHOOOpa3HBIX MO3UIUA U MHEHHH, HE
00513aTEIIEHO JOCTHUTasi OOIIET0 MHEHHUS;

— CMOTJM IIOCTUYb CMBICI H3Yy4aeMOro MaTepuasia, KOTOpPBIH HMHOTJa 4YYBCTBYIOT
WHTYUTHBHO, HO HE MOTYT BBICKa3aTh BepOabHO, YETKO M SICHO, WJIM KOHCTPYHPOBATH HOBBIN
CMBICJI, HOBYIO MTO3UIHIO;

— CMOTJIM COTJIACOBaTh CBOKO TIO3WIMIO WIJIM JCUCTBUS OTHOCHUTEIFHO O00CYKIaeMO
poOIEeMBI.
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Kpumepuu oyenueanus — OleHUBAIOTCS JEMUCTBUS BCEX YYaCTHUKOB Ipynmnbl. [loHnManue
npoOJeMbl, BBICKAa3bIBAHUS U JEHCTBHS IOJHOCTHIO COOTBETCTBYIOT 3aJaHHBIM LIEJISM.
CooTBeTCcTBHE peabHON IEHCTBUTEIBHOCTH pelIeHU, BRIpaOOTaHHBIX B X0JI¢ UTPhL. Bragenue
TEPMUHOJIOTHEH, JEMOHCTpalus BJIAZCHUsS Y4YeOHbIM MaTepHajJoM IO TEME WUIPHl, BIIaJCHUE
METOJIaMH apryMeHTallul, yMEHHE padoTaTh B rpynne (yMEHUE CiIyllaTh, KOHCTPYKTUBHO BECTU
Oeceny, yOexaaTh, yIpaBisaTh BpeMeHEeM, OSCKOH(IMKTHO OOMIAThCs), JOCTHIKEHHUE HUTPOBBIX
1esei, (COOTBETCTBUE POJIM — MPU POJIEBOM UTPE). SICHOCTh U CTHIIb U3JI0KEHUS.

OneHka «omauun0» CTaBUTCS B Cllydae, KOrjla Bce TpeOOBaHMs BBIIOJIHEHbBI B IOJIHOM
o0beme.

OneHka «xopouto» CTaBUTCS, €CIM OOyYaroIuecs: B LEJIOM JEMOHCTPUPYIOT ITOHUMaHHUE
po0JIeMbl, BHICKA3bIBAHUS U JEHCTBUS MOJHOCTHIO COOTBETCTBYIOT 3aJaHHBIM LieisiM. Perenus,
BbIpaOOTaHHBIE B XOJ€ UIPHI, MOJHOCTBIO COOTBETCTBYIOT peajibHOW AedcTBUTENbHOCTH. Ho
HEKOTOpbIE OOBSICHEHUSI HE COBCEM apTyMEHTHPOBAHbI, HAPYIIICHBI HOPMBI OOILIECHHSI, HAPYIICHBI
BPEMEHHBIE PAMKH, HAPYLIEH CTUJIb U3JI0KECHHUS.

OmeHka «yoogiemgeopumenbHo» CTaBUTCS, €CITH 00YYaIOIINECs B [IEJIOM JIEMOHCTPUPYIOT
HOHUMaHHe MPOOJIEeMbl, BBICKAa3bIBAaHUS U JEHCTBHS B 1I€JIOM COOTBETCTBYIOT 33JJaHHBIM LIEJISM.
Opnako, pelieHUs, BbIPpAOOTAHHBIE B XOJE€ UIPbl, HE COBCEM COOTBETCTBYIOT pealbHOMN
neiicrButenbHOCTH. HekoTtopble OOBSCHEHHS HE COBCEM apryMEHTHUPOBAaHbI, HapyIEHbI
BPEMEHHbIE PAMKH, HAPYLIEH CTUJIb U3JI0KEHHUS.

OueHka «HeyOoosremeopumenvHoy CTaBUTCS, €CIU OOydaroluecss HE IOHUMAIoT
npo0JeMy, UX BBICKA3bIBaHUS HE COOTBETCTBYIOT 3a/laHHBIM LIETISIM.

HccaenoBaresabcekuii npoekt (pedepar)

HccnenoBaTenbCKuil MPOEKT — MPOEKT, CTPYKTypa KOTOPOro MpuOIMmkeHa K (opmary
HAYYHOTO HCCIICJIOBAHUS M COJCPXKHT JOKa3aTeIbCTBO aKTYaJbHOCTH W30paHHOHW TEMBI,
olpeieieHne HayyHO! MpoOieMBl, MpeiMeTa U 00bEeKTa UCCIIeJOBaHus, LieNel U 3a7a4, MEeTOIOB,
HCTOYHUKOB, HcTOpUorpadpuu, 0600I11eHNEe Pe3yIbTaTOB, BHIBOJIBI.

Pe3ynbTaTsl BHIOJHEHUS UCCIIEI0BATEIbCKOIO IPOEeKTa opopmisieTcs B Buae pedepara.

Kpumepuu oyenusanus - TOCKOJIBKY CTPYKTypa HCCIEIOBATEIbCKOTO TPOEKTa
MaKCUMaJbHO MpHONMMKeHa K ¢opMmaTy HAyYHOTO HCCIEIOBaHMS, TO IPHU BBICTABIECHUHU
YUUTBHIBAETCSI JIOKA3aTENbCTBO AKTYaJIbHOCTH TEMbI MCCIEIOBaHUS, OIpeAeiieHue Hay4YHOH
npobnembl, OOBbEKTa W TpeAMEeTa HCCIENOBaHUs, Leled M 3ajlady, MCTOYHUKOB, METOJIOB
MCCJIEIOBaHMSI, BBIIBUKEHHNE TUIIOTE3bI, 00001IEHUE PE3YyIbTAaTOB U (POPMYIUPOBAHUE BHIBOJIOB,
0003HaueHNE NEPCHIEKTHB JaJIbHEHIIEro NcCiIeJOBaHusl.

OneHka «omauunO» CTaBUTCS B Cllydae, Korja oOyd4aroIluics AEMOHCTPUPYET MOJIHOE
NOHUMaHHe IpoOJIeMbl, Bce TpeOOBaHMSI, TPEIbIBIAEMbIE K 33/IaHUI0 BBIITOJTHEHBDI.

OneHka «xopowio» CTaBUTCS, €CIU OOYYarOUIMIiCs JIEMOHCTPUPYET 3HAUYUTEIbHOE
NOHUMaHHe NpoOJeMbl, Bce TpeOOBaHMS, IPEAbIBISEMbIC K 3a/JaHUIO BHIIIOTHEHBI.

OueHka «yoognemeopumenvHo» CTABUTCSA, €CIM OOyYaloIMHCs, JIEMOHCTPUPYET
YaCTUYHOE TMOHUMaHHE MpPOOJIeMbl, OONBIIMHCTBO TPEOOBAHUH, MPEIBSBISEMBIX K 3aJaHHUIO,
BBITIOJTHEHBI

OneHka «Hey0oe1emeopumenbHoy» CTABUTCS, €CIM OO0YyYalolIuiics JEeMOHCTpUpPYET
HENOHUMaHUe IpobJIeMbl, MHOTHE TPeOOBaHMUSI, TPEIbABISEMbIE K 3aJJaHUIO, HE BBIITOJIHEHBI.
TecrupoBanue

SIBnsieTcst OTHUM M3 CPEACTB KOHTPOJIS 3HAHUHN 00yYaroIUXCs 10 JUCIUILUINHE (MOIYIIIO).

Kpumepuu oyenueanus — npaBUIbHBINA OTBET Ha BOIIPOC

OreHka «omauyH0y CTAaBUTCS B CIIydae, €Ciu MpaBmibHO BeIMOIHEHO 90-100% 3amanuii.

Onenka «xopouio» CTaBUTCS, €CIIU MPAaBUIBHO BbINOIHEHO 70-89% 3ananuii.
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OneHka «ydosremsopumenvHoy CTAaBUTCS B CIydae, €CJIM MPABIILHO BbIOTHEHO 50-69%
3aJaHUH.

OueHka «Hey0061emeopumenbHo» CTaBUTCSA, €CIU MPaBUIBHO BBINMOJHEHO MeHee 50%
3aJaHUH.
3.2. OueHoYHbIe MATEPUAJIBI IJIsl MPOBEIeHUS MPOMEKYTOYHON aTTeCTAIlUH
3.2.1. Kputepum ouleHKH pe3yJIbTATOB 00yUYeHH s M0 JUCHHUILIHHE (MOAYJIIO)

Mxana Pesyabrar
IMoka3zaTreu oueHNBAHUS Pe3yJbTATOB 00y4eHM
OLlCHUBAHHUS bl 00y4YeHUsI
OTJIMYHO/3AYE 3Haert: - oOyuarormuiicss TTyOOKO M BCECTOPOHHE YCBOWJ MaTepHall, YBEPCHHO,
T JIOTHYHO, TIOCJIEZ0BAaTENLHO ¥ IPaMOTHO €r0 U3JIaraeT, ONUpPasch Ha 3HAHUS

OCHOBHOM U JIOTIONHUTENLHOMN JINTEpaTyphl,

- Ha OCHOBC€ CHUCTCMHBIX HAayYHBIX 3HAHUN JAcjacT KBaHI/I(I)I/IHI/IpOBaHHI)Ie

BBIBOJIbI M 00001IIeHHS1, CBOOOHO ONEPUPYET KATETOPHUSIMH U MIOHATHSIMH.

Ymeer: - oOydaromuiicss yMeeT CaMOCTOSTEIbHO M NPaBHJIBHO pellaTh y4eOHO-

npodeccHOHaNbHbIE  3afayd  WIM  33JaHusi, YBEPEHHO, JIOTWYHO,

MOCJIEIOBATEIBHO U apTYMEHTHPOBAHO U3J1araTh CBOE PELLICHUE, UCTIONb3Y S

HayYHbIC MOHTHS, CChIIAsICh HA HOPMATHBHYIO 0azy.

Bnageer: - 00ydJaroLIHiics BaJeeT PalMOHAIHHBIMA METOJaMH (C HCIIOIB30BAHUEM

PAIMOHANBHBIX METOJAWK) PEIICHHs CIOXKHBIX MPOo(eCCHOHATBHBIX 3a1ad,

MPEACTABICHHBIX JI€JIOBBIMU UTPaMH, KEicaMu U T.[.;

IIpu pemennn npoaeMOHCTPUPOBAT HABBIKU

- BBIJCJICHUS TJIABHOTO,

- CBA3KOH TEOPETHYECKHUX IOJIOKCHUH C TpeOOBaHMSIMU PYKOBOMSIINX

JIOKYMEHTOB,

- M3JIOXKEHHUS MBICIIEH B JIOTHYECKON MOC/IeJ0BaTeIbHOCTH,

- CaMOCTOSTEJILHOTO aHaau3a (PaKThl, COOBITHIA, SIBJICHHI, POIIECCOB B MX

B3aMMOCBA3H U JUAJICKTUYCCKOM pa3BUTUM.

XOPOIIO/3AYE 3Haer: - oOydaromuicsi TBEpAO YCBOWI MaTepuall, JIOCTATOYHO TPaMOTHO €ro
T H3JIaraeT, onupasiCh Ha 3HAHUsI OCHOBHOM M JIONOJHUTEIBHOM JTUTEPATyPHl,

- 3arpynHsercs B (OPMYIHPOBAHWH KBATU(HUIMPOBAHHBIX BEIBOJIOB U

0000IIeHUH, OmepupyeT KAaTerOpHsAMH W TIOHATHSAMH, HO HE Bcerma

MIPAaBHJIHHO WX BEPUPHUIIUPYET.

Ywmeer: - 00yJaroIuiicss yMeeT CaMOCTOSATENIFHO U B OCHOBHOM IIPaBUIIBHO PEIIaTh

y9eOHO-TIPO(heCCHOHANBHBIE 3aJaud WM 3aJaHds, YBEPEHHO, JOTHYHO,

MOCJIEZIOBATENIbHO U apryMEHTHPOBAHO H3JIaraTb CBOE pEILEHUE, HE B

MOJIHO# MEpPE HUCHOJIB3YsS HAYYHBIC MOHATHUA U CCBUIKM Ha HOPMAaTUBHYIO

0azy.

Brnaneer: - 00ydJarouMiicsl B IIEJIOM BJaJeeT PALUOHATBHBIMH METOAAMHU PEIICHUs

CJIOKHBIX HpO(beCCI/IOHaJ'H)HBIX 3a4a4, MpeACTABJICHHBIX ACJIOBBIMU UTPAMU,

KelicaMu U T.[I.;

IIpu pemeHun cMOr MPOAEMOHCTPUPOBATH JIOCTATOYHOCTh, HO HE

FJ'Iy6I/IHHOCTI) HaBBIKOB,

- BBIJICJICHUS TJIABHOTO,

- U3JI0KEHHS MBICJIEN B JIOTMUECKOH MOCIe10BaTEIbHOCTH,

- CBSIBKM TEOPETHUYECKHX IIOJIOKEHHH C TpeOOBaHMSAMH PYKOBOJISIINX

JOKyMEHTOB,

- CaMOCTOSATENILHOTO aHann3a (akThl, COOBITHH, SBICHHUMH, ITPOIIECCOB B MX

B3aMMOCBA3H U JUAJICKTUYCCKOM pa3BUTHUH.

YIAOBJIETBO- 3HaerT: - o0yuaromuiics OpHEHTHPYETCS B MaTepHale, OJHAKO 3aTPYAHSIETCS B €ro
PUTEJIbHO/3AY HU3J10KEHUH,

ET - TIOKa3bIBaCT HEJOCTATOYHOCTh 3HAHWM OCHOBHOM M JOIOJHHUTEIHFHOKU
JIUTEPATYPHI;

- c1ab0 apryMEHTHPYeT Hay4YHBIE TTOJIOKEHHS,
- IPaKTUYIECKH He crtocobeH chopMyTnpoBaTh BEIBOABI H 0000IIEHNS;
- YACTUYHO BJIAJICET CUCTEMOM MOHSATHI.
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Ymeer: - o0ydJaromuiics B OCHOBHOM YMeEET PeIlnuTh yueOHO-TIPOo(eCCHOHATHHYIO
3a7ady WIM 3aJaHue, HO JOIyCKaeT OMMNOKH, ciabo apryMEeHTHPYET CBOE
peleHne, HeJOCTaTOYHO HCIIONb3YeT HayuHbIE MOHSATHS M PYKOBOJSILIUC
JIOKYMEHTBIL.
Brnapneer: - oOyvaromuiicsi BIaJeeT HEKOTOPHIMH PpAlMOHAIBHBIMH METOJAaMU
pelIeHus]  CIOXHBIX  NPO(ECCHOHANBHBIX  3ajay, IPEACTaBICHHBIX
JITIOBBIMH UTPaMHU, KeiicaMu U T.1.;
[pu pemieHny NPOIEMOHCTPUPOBAT HEJOCTATOYHOCTH HABBIKOB
- BBIJICIICHUS [TIaBHOTO,
- N3JI0’KEHUS MBICTIEH B IOTHYECKON ITOCIIEI0BATEIbHOCTH,
- CBSI3KM TEOPETHUYECKHX IIONOKCHHH C TPEOOBAaHMAMH PYKOBOJISIINX
JOKyMEHTOB,
- CaMOCTOSATENBHOTO aHann3a (hakThl, COOBITHH, SBICHHUH, ITPOIIECCOB B MX
B3aMMOCBSI3H U JHAJIEKTUYECKOM Pa3BUTHH.
HEVYIOBIJIETBO 3Haert: - 00y4JaloIHIACS HEe YCBOMII 3HAUNTEIFHON YaCTH MaTepHaa;

- - HE MOYKET apr'yMEHTHUPOBATh HAYYHBIEC MOJIOKEHHUS;
PUTEJIbHO/HE3 - He hopMynUpyeT KBaJTU(UIIMPOBAHHBIX BHIBOIOB U 0000IIECHHUH;
AYEKT - HE BIIaJICET CUCTEMON IOHATHH.
Ymeer: oOyuaromuiics He ToKa3aJl yMEHHE peliaTh y4eOHO-NPO(eCcCHOHANBHYIO
3aJjady WM 3a/laHKe.
Brnapneer: HE BBINIOJHEHBI TPeOOBaHMUS, MPEABIBISIEMbIE K HaBbIKaM, OLIEHHBAEMbIM
«YJIOBJICTBOPHUTEIILHOY.

3.2.2. KonTpo/bHbIE 3a1aHUsA M/WJIH MHbIe MaTepHaJbl 1JIsl IPOBeJIeHUs IPOMEKYTOYHOI
arrecTauuu

BapuanThl TECTa

1. Kakasa komnonenra miardopmsl .NET orBeuaeT 3a ynpasieHue naMsaTbio?

a. Common Language Runtime

b. Common Type System

¢. Common Language Specification

2. YKaXUTe UCTHHHBIC YTBEPKICHUS.

a. B saspike mporpammupoBanuss C# yInpaBleHHE NAaMATBIO OCYIIECTBISETCS aBTOMAaTUYECKU
MOCPEACTBOM COOPKHU Mycopa.

b. B s3bike mporpammupoBanuss C# He TOAACPKHBACTCS  TEXHOJIOTHS  ACMEKTHO-
OpPUEHTUPOBAHHOTO NMPOTrPAMMHPOBAHMUS, YEPE3 ATPUOYTHI.

C. B s3bike mporpammupoBanus C# npeanaratorcst opMaabHbIe CHHTAKCHUYECKHUE KOHCTPYKLIUU
JUTSL 1€JIeTaToB.

d. Kon, opueHTHpyeMmblii Ha BBINOJHEHHE B ucnonssomen cpene NET, HaseiBaercs
HEYTPaBIsIeMbIM KOJOM.

3. Utobbl co3maTh MOIYNBHBIM TECT € MOMOIIBI0 BcTpoeHHOM B Visual Studio cuctembl
TECTUPOBAHUS, HYKHO:

Co3natb HOBBIH mpoekT ¢ TunoM Test Project

J106aBUTH B 3TOM IPOEKTE CCHUIKY Ha COOPKY C TECTHPYEMBIM KOJOM

Co3nath Kjacc ¢ TeCTaMU U MOMeTUTh ero aTpudyToM [TestClass]

Coznath B Kj1acce HecTaTuueckuid public void-mMeron 6e3 mapameTpoB

[Tometuts 3TOT MeTo aTpudyToM [ TestMethod]

Hanucath ko1 MOATOTOBKM HMCXOJHBIX JaHHBIX, KOJI BbI30BAa TECTHUPYEMOI'O METOJa U KO
IIPOBEPKHU pe3yJIbTaTa BbI30Ba

g. Bce orBeTsI BepHBI

4. JIOTOJHUTENbHBIE TUTIOCHI HATMYHS aBTOMAaTHYECKUX TECTOB

a. TparuTcs MeHbIIEe yCUJIMI Ha BBISBIEHUE U YCTPaHEHUE OIIMOOK MOCIe cTapTa SKCILTyaTaluu

P00 o
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©CoNooo T a0 T

10.
11.

a.
b.
C.
d.

12.

a
b.
C.
d.

13.
. Toibko B C

a
b.
C.
d.

14.

PedakropuHr cCTaHOBUTCS MEHEE OMACHOM 3aTeei
[ToBeIIIaeTCs CKOPOCTH Pa3pabOTKU

[ToBbImaeTcs qoBepHe K KOAY Y APYTHX IMPOTPAMMHUCTOB
MaccuBbl OTIIMYHO HCIIOIB30BATh JIS. ..

XpaHeHHus Habopa OJHOTHITHBIX JaHHBIX

XpaHeHHsI Habopa Pa3HOTUITHBIX JaHHBIX

XpaHEHHS Pa3HBIX CBOMCTB OJJHOTO OOBEKTa

HIOMCKA 3HAYEHHUSI 10 €r0 HOMEpy

Kakas rpymnmna onepanuii orcyrctByet B C++7?

HaMSITB, KOTOpas BBIACIACTCA BO BpEMA pa6OTBI IIporpaMmal, Ha3bIBACTCA .. .?
HaMﬂTI), KOTOpaA BBIACIACTCA B MOMCHT 3aIlyCKa IIpOIrpaMMbl, Ha3bIBACTCA .. .?

SA3pik C++ sBisieTcs A3BIKOM CO ... TUIIM3aLUEH.
SA3pik C++ siBisieTcs perucTpOBO-3aBUCHUMBIM.

Bce nepemennsbie B nporpamme C++ JOKHBI OBITH OOBSIBICHBI

nepes UCIOoIb30BAHUEM
B HayaJle IpOrpaMMel
B MOMEHT UCII0JIb30BAHUS
B JII000OM yJ1I00HOM MeCTe IPOrpaMMbl
VY kakoli onepanuy NpuoOpUTET HAUBBICIINUN?

. uHBepcusi!

KOHBIOHKIIHA &&
ITU3BIOHKIHUS &&
uckirouaromiee MJIN ™M
B kakux s3pikax qocTynHbsl Bo3MokHocTH OOTII?

TOIBKO B C++
BCusBCt++
He goctynHbl HU B C, HU B C++

Yemy OyneT paBHO 3HAaueHHE IIENIOYUCICHHON

pUcBauBaHUsI?

c=

a.
b.
C.
d.

15.
16.
17.
18.
19.

a.
b.
C.
d.

20.

a>b?b:a;

OoJpIIeMy U3 YUCen a u b

MEHbILIEMY U3 Ynce a u b

YaCTHOMY 4yHucen a u b

MOJIYJII0 pa3HOCTH Yucen au b
KonTreitnep map B C++ siBisieres ...7
Kownreiinep set B C++ sBnsiercs ...7
B kakux si3pikax A0CTyNnHbI Bo3MokHOCTH OOI1?
Yemy paBHO 3HaueHue Bbipaxenus 1 + 123 % 10/ 10?
Konreiinep queue B C++ saBisiercst

KOJIBLIEBBIM CITICKOM

JMHEWHBIM CIIHCKOM CIICIIHAIEHOTO BUIA

MHOECTBOM CIEIIMaILHOTO BU/1a

OJTHOMEPHBIM MacCHBOM

Vkaxure OKBUBAJICHTHBIC 3allucCu

i++;

a.

i=i+1;

CJICOAYIOLICTO

IIEPEMEHHON C B pe3yJbTaTe

KoJa C++:
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b.i=i+1;

c. i+=1;

d. i=++i;

21. YxaxuTe, 94T0 Oy[eT HaleyaTaHO B Pe3yJbTaTe BBIMOJHEHHUS CIIEAYIOIIEro ¢pparMeHTa
koja C++:

a. inti=1; float j=1.0;

b. if(i=j) cout << “YES”;

C. else cout << “NO”;

d. (YES)

22. UYro ciieyeT U3MEHHUTH IPECTABICHHOM B KoJie? BbiOepuTe Bce BepHbIC BAPUAHTEHI.

namespace 51lide@l

{

class Program

{

static void Main()

1

//TpeByeTcA BHBECTW Ha KOHCONb MACWAAW TPEX KPYroe ¢ pagwycamd 1, 2 u 3
var circleAreal = 3.14159265 * 1 * 1;

var circlefrea2 = 3.14159265 * 2 * 2:

var circleArea3 = 3.14159265 * 3 * 3;

Console.Writeline(circledreall;

Console.lriteline(circlefrea);

Console.Writeline(circlefreal);

}
a. Huuero, ko Benukonenex!
b. Ucnons3zoBath koHcTanTy Math.PI, Bmecto 3.14
C. BeienuTh HaxoX/1eHUE IO IU KpyTa B OTAEIbHbIN METO
d. ITepeumenoBars Main B PrintNumbers
Bonpocs! 1J1s1 yCTHBIX OTBETOB
1. bazoseie kounenuuu tiargopmel NET: ucnonnstomas cpena CLR, obmast cucrema
tunoB CTS, CLS, 6ubnuoteka 6a3zoBbix kiaccoB .NET, coopku, CIL koa, MeTagaHHbie
TUIOB, MaHudecT cOopku, xapakrepuctuka Tunos CTS.
2. bazoBele moHsATHS s3blka C#: TUIBI JAaHHBIX, KOHBEPCUS TUIIOB, METOJbI, CUT'HATypa
METO/1a, TIeperpy3ka METOI0B, IEpEMEHHBIE, 00JIACTH BHIUMOCTH.
3. HHcTpyMmeHTanbHbIe CpeAcTBa pa3paboTku, Ha npuMepe Visual Studio: mpoekt, cOopka,
peleHue, CChUIKH Ha IpyTHe COOPKH, CO3/IaHUe MPOEKTa, MPOCTPAHCTBA MMEH.
4. TexHuka pa3pabotku nporpamm. Kommumsius npoekra. Knaccudukanus ommOok B
porpaMMe.
5. Ommbku Ha dTare KOMIWSIIUK U Ha JTare BBIMOMHEHHs. [IpudauHbl run-time ommook.
brok try-catch. Oriaaka nmporpamMm. CTHIUCTHYECKHE OITHOKH.
6. Apudmernueckue oneparyu. Onepanuu CpaBHEHUS U JIOTHYECKUIN TUTI, CPAaBHEHUE YHCET
C IUTABAIOLIEH TOYKOM, ITOJHBIE U COKPAIICHHBIE ONIEPALIMN CPABHEHUSI.
7. Onmnepatopsl if ...else, Tunuynbie ommOku BetBiaeHuid. [{ukmnbr: while, for. CpaBHenue
while u for. Iuxu foreach.
8. CcbulouHBIE THUIIBI W TUNBl 3HaueHWs. MHunManu3auus OJHOMEPHOTO MAacCuBa,
oOpailleHue K 2JIEeMEHTaM MaccuBa, ucrnonb3oBanue foreach, koporkas hopma 3anucu, TUI
object (MHHYCBHI YHUBEPCATbHOW WHUIIMATH3AIIHH ).
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10.

11.
12.

13.

14.

15.

16.

17.

18.

19.
20.

21.
22.

23.
24.

25.

26.

217.

28.
29.
30.

31.
32.
33.
34.
35.

36.
37.
38.

Tunel CCbUIKM M THUINBI 3HaueHUs. MecTo, I XpaHEHUS KOHTEKCTOB METOOB.
['moGanpHble HepeMeHHble. KapThl mamsTH.

Xpanenue MaccuBa B namsaTh. COopka mycopa. XpaHeHue cTpok. OTiauune CChIIIOYHBIX
TUIIOB, OT TUIIOB 3HAYECHMUII.

[lepenava Tuma 3Ha4eHUsI U CCHIJIOYHOT'O THUIIA B METO/.

MHoroMepHble MacCMBbl M MAacCHUBBl MAaCCHBOB. MacCHBBI MAacCHUBOB VS JBYMEpPHBIE
MacCCHBBI.

Cnucku. Metonpr: Insert vs Add. CrnoBapu, nmpumep, OCHOBHBIE METOIBI PabOTHI CO
CJIOBAapsMH.

Ctpoka vs MaccuB cuMBoJIOB. Tun String. HensmeHseMocTb CTpOK, MpUMeEpP Ha KapTax
namsta. [latrepn IMmutable, Tun StringBuilder, npumep ncnons3oBanus StringBuilder.
StringvsStringBuilder.

BriBog Ha KOHCOJIB: cienuanbHbIEe CUMBOJIBI. DOPMATHPOBAHHBIN BBIBOI.

Pab6ora c daitnamu u katanoramu. Koauposku.

ABTOMaTHueckoe TecTupoBanue. bubmmorexu. [IpocToii mpuMep aBTOMATHYECKOTO
TECTUPOBAHUS: pa3lieJIeHHe KOJAa, CO3JaHhue OMOTMOTEKH, CO3/aHuE TECTHUPYIOLIETO
MOJYJIS.

Monynbablie TecThl. Co3nanue MoaysibHBIX TecToB B Visual Studio Ha mpocTtom mpumepe.
MeTKu TECTUPYIOIIKX KIIACCOB M METOJIOB. T€JI0 TECTUPYIOIIETO METOA.

[ToxpbiTHE TecTaMu. 3HaUEHHUE TECTUPOBaHUs. BHeipeHue TecToB.

OyuknuoHanbHoe TectupoBanue. TDD. IIpumep u3 podororexunuku. [Lmockl 1 MUHYCHI
(YHKIIMOHAJIBHOTO TECTUPOBAHUSI.

3HaueHHe TecTUpoBaHus. BHenpeHue TecToB.

CHOXHOCTh aNrOpuTMOB. ba3oBble MOHATHA: 3aqada, aln(aBHUT, alTOPUTM, MPOrpamMma,
BPEMEHHAas CJI0KHOCTh aJrOPUTMa, EMKOCTHAs CJI0KHOCTh alrOpUTMa.

[Tpumep pacuera CIOKHOCTH MPOCTOTO anroputma. Macmtad pocta GyHKIIHA.
O-cumBonuka. [Ipumep pacuera c0KHOCTH IPOCTOTO AIFOPUTMA, ¢ UCIIOJIB30BaHneM O-
CUMBOJIUKH (13 JeKuuil). O-cCUMBOJIHUKA.

[Ipumep ananm3a anropuT™Ma IMOWCKA AenuTeder uumcna n (u3 jekuuit). Kmaccer
cinoxHocTU. CIOXKHOCTB 3a]auu.

[IpocToii peKypCUBHBIN alrOpUTM: IPUMEP Ha KapTax naMatu. baza pexypcun. OctaHoB
pexypcuu. [lepenonuenue creka. Jledbar pexypcum.

HepeBo pexypcuu (Ha npumepe). CloXKHOCTb peKypcuBHOTO anroputma. [lpumep pacuera
CJI0’)KHOCTH PEKYPCHUBHOTO AJITOPUTMA.

[TpuHuUI pa3aensii 1 BIacTBYH.

3amaua nepedbopa BceX MOJIMHOKECTB, IS 3JTaHHOTO MHOYKECTBA.

3anmava pa30oMeHHs] MHOKECTBA YKCeT Ha 2 YacTH, TAKUX YTO ), YUCEN B KaXJIOH U3 HUX
OJIMHAKOBA.

3aa4ya epecTaHoOBOK.

3agaya KOMMHUBOSKEpA.

3aa4a pa3MeLICHHUS.

ANTOpUTM JTMHEHHOT O TIOUCKA: UJes, KOJI, aHau3.

Anroput™M OHMHApHOTO IOHMCKa: HUAed, KOJ, aHalIu3 (OLEHKa CIOXHOCTH pPabOTHI
aIrOpUTMa).

CoptupoBka y3sIpbKOM: HJI€S, KO, aHAJIN3.

CoptupoBKa CIUSIHUEM: UAes, KOJ, aHaIH3.

bricTpas copTupoBKa: uaes, Ko, aHaJIu3.
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70
71

OcHOBBl  O0OBEKTHO-OPUEHTHPOBAHHOTO  nIporpammupoBanus. Knaccel.  Ilpumep
MHKAICYJISILIMU CUHTAKCUYECKH HE CBSI3aHHBIX MEXy COOON NEepEeMEHHBbIX, B OTACIbHYIO
cywmHocTh. [IpenMy1iecTBa nCIoIb30BaHUS KJIACCOB.

WNukancymnsuus. [IpuMep kapT naMsaTu pyu UCIOJIb30BaHUM Ki1accoB. Kitacchl vs 0ObEKTHI.
Cratuyeckue W JAMHAMHUYECKME TIOJI Kiacca: KapTel mnaMmatu. CraTudeckue |
JUHAMUYECKHE METO/IBI.

Mertoas! pacmmpenus. Directorylnfo, FileInfo. Ctatndeckue kiaccel vs THHAMHUYECKHUE
kiaccel. [Tarrepn Singleton.

HacnenoBanwue. [loctanoBka nmpodaemsl. epapxus Haciae10BaHuUs.

Wepapxus HacnenoBanus. Konsepeus k Tviy poaurtens (upcast).

Wepapxus HacnenoBanusi. Kousepeus k Ty Hacneaauka (downcast).

Untepdeiicer. [Ipumepst paboTel ¢ unTepdericamu: peanusanus [Comparable, peanuzarus
IComparer.

[Tonmumopdusm. BupryaiibHble METOBI.

[lenoctHOCTh AaHHBIX. [locTaHOBKA MpOOIEMBL. 3alUTa LEIOCTHOCTU JaHHBIX, YCIOBHS
LIEJIOCTHOCTH, KJIFOYEBOE CIIOBO private.

O6mas nmpobiiema 6e3omacHoCcTH. OTIOKEHHBIE OITMOKH U KOHTPOJIb IIEIOCTHOCTH.
Cgoiictea B C#, nocTyn K noisiM yepe3 cBoiictBa. KoHcTpykropsl, readonly moss.
Crpykrypel. O0bsBieHHE CTPYKTYphl. Kitaccwl vs crpykTypsl. CTpyKTyphl Ha Kaprax
naMsaTyu. MHUImanm3anus nojaei CTpyKTyphl.

[Tepenaua cTpyKTyp B METOJ VS Ilepeaaya kinacca B Merol. Kittoueoe cioso ref.
Boxing/Unboxing. CBoiicTBa B cTpyKTypax. Kornia ucrosib3yoTcst CTpyKTYypHI.

Ouepenu, creku, mxeHepuku. Ctek. CTeku Ui aHamu3a CKOOOUHBIX BbIpaskeHUH. CTeku
JUTs1 BEIYKUCTIeHUs (0OpaTHast MOJIbCKast 3aIUCh).

Ouepens. Odepenp Ha CBS3HBIX CIHMCKaxX. YHHMBEpPCAJbHAs O4Yepelb M JayHKAcThl.
Peanu3zanus ouepenu npy NOMOIIM KEHEPUK-TIapaMeTpa.

Odepenpb U1 CKONB3SILErO CpeaHEro. JPKEHEepuKH 1 COPTUPOBKA MAaCCUBOB.

[IpoGnema BO3BpallleHNUsI HECKOJIBKUX 3HAaYEHUH U3 MeToa (7 pelieHuii).

Yield return. foreach, IEnumerable u IEnumerator. Cyursoctu unrepdeiico IEnumerable
u |[Enumerator.

Peanuzanus untepgeiica I[Enumerable. Peanuszanust untepdeiica lenumerator. Yield
return. JICHMBbIE KOJIJIEKIIVH.

3ajaua reHepanuu OECKOHEUHBIX IOcHenoBaTeabHOCTeH. yield return B peKypCHBHBIX
MmeTonax. [Ipumepsl: nepedop Bcex MOIMHOKECTB, MHOXKECTBA, pa30MEeHIEe MHOKECTBA.
Jluctel u cnoBapu. JIuctel u uHaeKkcanusa. Meron Contains. Meron Equals.

Jluctel n unnekcanus. Ileperpyska onepaTopos.

Xemmupytoue ¢yHkuuu. Ilpumepst. Mcnonb3oBanue Xsuieil B alropuTMe IMOMCKA
MOJICTPOKH B CTPOKE.

Knacc Dictionary. GetHashCode.

Heneratsl. Jleneratsl. [TocTaHOBKa TpOOIEMEL.

JleneraT kak THUI JaHHBIX. JleneraT Ha KapTax MaMsTH.

Jxenepuk-aeneratel. Func u Action. AHOHUMHBIE JI€TIETaThHlI.

JIsamOna-Beipaxkenue. [Ipumepst MO

3aMbIKkaHUe: Kak paboTaeT 3aMbIKaHHe, IPUMEpP Ha KapTax MaMsTH, JIOBYIIKA 3aMbIKaHH
(pusep)

Jenerartsl 151 AMarHOCTUKH KoJia (Ha pUMepe COPTHUPOBOK).

JleneraTsl B pa30ope apu(pMeTHIECKUX BBIPAKEHUH.
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72. JleneraTsl B BBIYMCICHUN IPOU3BOIHOM.

73. JIambaa-seipaskenus B Tectax. LINQ. LINQ to Objects.

74. Meron Where B LINQ: peanuzanus metoga Where. Meton Select B LINQ: peanuzarus
merona Select.

75. Meron ToList B s3eike LINQ. IlocnemoBarenpHOCTh BBI3OBOB Where u Select.
[TocnenoBarenbHOCTh BBI30BOB ¢ ToList. OcCOOEHHOCTH IMOCIIENOBATEIBHOCTH BBI30BOB
JICHUBBIX U OOBIYHBIX METO/IOB.

76. ®unpTpanus u npeodpazoBanue. Metoasl GunbTpanuu u npeodpazoanus. Take, Skip,
ToArray, ToList.

77. Method chaining. SelectMany. OrderBy u Distinct.

78. ®ynkuum arperuposanus. I pynmupoka. ToDictionary u ToLookup.

TekcThl NP00IEMHO-AHAJIUTHYECKHUX U (MJIM) NPAKTHYECKUX Y4eOHO-TIPO(eCcCHOHATBHBIX
3a1a4 (TMIIOBOI BAapHaHT)
PeanmzoBaTh napcep npeiokeHui, KOTOPBIN TOJHKEH BBIITOJIHSATH CIICIYyOIIEe:
- pa3fersTh TEKCT Ha MPEAIOKESHHS, a IPEIUIOKEHUS Ha CII0BA:
o CuwuraiiTe, dYTO CIOBa COCTOAT TOJBKO W3 OYKB (HMCHOJB3YHTE
metojchar.IsLetter) wim cumBoia amoctpoda'm OTIENEHBI IPyr OT ApyTra
JHOOBIMH IPYTUMHU CUMBOJIAMH.
o IlpeanoxxeHust COCTOST W3 CIOB M OTIEJIEHBI APYr OT JApyra OJHUM W3
CJIEIIOIIUX CUMBOJIOB.!?;:()
- NPHUBOIMTH CUMBOJIBI KQKJOTO CIIOBA B HUDKHUH PETUCTP;
- MPOMYCKATh MPEATIOKEHHS, B KOTOPHIX HE OKA3aJI0Ch CJIOB;
- JIOJDKEH BO3BpAIllaTh CIIUCOK MPEUIOKEHUH, TIe KAKI0E MPEIJI0KESHUE — ITO CITUCOK
13 OJTHOTO WK O0JIee CIIOB B HMXKHEM PETUCTpE.

Pemenne:

using System.Collections.Generic;
using System.Text;

namespace TextAnalysis

{
internal static class SentencesParserTask
{
public static readonly char[] SentenceDelimeters = {'.", 'I",
|?|’ l;l, I:I, 1 l, l)l};
public static List<List<string>> ParseSentences(string text)

{

var sentences = text.Split(SentenceDelimeters);
var sentencesList = new List<List<string>>();
foreach (var sentence in sentences)

{

var words = ParseSentence(sentence);
if (words.Count > 0) sentencesList.Add(words);
}

return sentencesL.ist;

¥

public static List<string> ParseSentence(string sentence)

{
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var wordBuilder = new StringBuilder();
var words = new List<string>();
foreach (var symbol in sentence + ".")
if (char.IsLetter(symbol) || symbol =="\")
wordBuilder.Append(char.ToLower(symbol));
else if (wordBuilder.Length > 0)

words.Add(wordBuilder. ToString());
wordBuilder.Clear();
}
return words;
}
¥
}

3.2.3. MeToauueckne MaTepuaibl, OMNpedesIIONAe TPoOIeIyPbl ONEHUBAHHUS 3HAHMI,
YMEHHUI, HABBIKOB B X0/1¢ NIPOMEKYTOYHOM aTTeCTALNH
IIpoueaypa oueHuBaHus 3HAHUM (TECT)

[IpennaraeMoe KOJUUECTBO 3aJaHUMA 20

IocnenoBaTenbHOCTh BRIOOPKH Omnpenenena mo pasaenam

KpuTepnn ornieHKH - MPaBUWJIBHBIN OTBET HA BONPOC

«5» ecimm npaBuJIbHO BEITIOJIHEHO 90-100% TecTOBBIX 3a/1aHUM

«4y» ecim MpaBWJIbHO BHITIOJIHEHO 70-89% TecTOBBIX 3agaHui

«3» ecimm MPaBUJIbHO BHITIOJIHEHO 50-69% TecTOBBIX 3agaHUi
Ilpoueaypa oueHnBaHus 3HAHUH (YCTHBIH OTBET)

IIpenen nnuTenbHOCTH 10 MuHYT

[Ipeanaraemoe KOJUYECTBO 3aJaHUM 2 Bompoca

[ocnemoBaTenbHOCTH BEIOOPKH BOMPOCoB U3 | CiywaiiHas
KaXJIOTO pa3ziena
Kputepuu onienku - TpeOyeMbIil 00bEM U CTPYKTYpa

- U3JI0KeHHe MaTeprana 0e3 pakTHUeCKHX OIHO0K

- JIOTHKA U3J0XKESHUS

- HCTIOJIb30BaHUE COOTBETCTBYIOIIEH TEPMUHOIOTHH

- CTWJIb PEYH U KyJIbTypa peuu

- 10A0Op NPUMEPOB MX HAYYHOU JINTEPATYPbI U IPAKTUKH

«5/3auery» eciu TpeOOBaHUsI K OTBETY BBIIOJIHEHBI B IOJHOM 00beMe

«4/3a4eT» eciu B IIEJIOM BBIIOJHEHBl TpPeOOBaHMSA K OTBETY, OJHAKO €cThb
HeOOJIbIINE HETOYHOCTH B M3JI0KEHHUH HEKOTOPHIX BOIIPOCOB

«3/3aueT» eciu TpeOOBaHMUS BHITIOJIHEHBl YaCTHYHO — HE BBIJIEP)KaH 00BEM, €CTh

(1)3KTI/I‘ICCKI/IC OH.H/I6KI/I, HapyHieHa JIOTHKa H3JI0KECHMU,
HEAOCTATOYHO MCIIOJIB3YCETCA COOTBETCTBYIOIIAA TCPMUHOJIOT NN

IIpouenypa oueHuBaHMs yMeHHil M HABBIKOB (pelleHHe MPOOJEeMHO-AHATUTHYECKUX U
NPaKTHYeCKUX Y4eOHO-TTPo(hecCHOHAIBHBIX 321a4)

[IpeqyaraeMoe KOJIMYECTBO 3aJaHUI 1
[MocnenoBaTesIbHOCTH BHIOOPKH CayuaiiHas
Kpurepuu oueHku: - BBIJICJICHUE U IOHUMAaHUe Npo0IIeMbl

- yMeHHe 00001aTh, COMOCTABIIATH PA3THYHBIC TOUKH 3PCHUS

- TIOJIHOTA UCITOIb30BaHUS UCTOYHUKOB

- HaJIMuKe aBTOPCKOM MO3ULIUU

- COOTBETCTBHE OTBETA MOCTABJIIEHHOMY BOIIPOCY

- HWCIONB30BaHWE COIMAILHOTO OmbIiTa, MartepuanoB CMMU,
CTAaTUCTUYCCKUX JAaHHBIX

- JJIOTUYHOCTH U3JIOKCHHUA
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- YMeHHe caenaTh KBaTH()UITNPOBAaHHBIEC BRIBOJBI H 000OIICHHUS C
TOYKH 3pEHUS PEIIeHUs NPOPECCHOHANBHBIX 3a1a4

- yMEHHE NIPUBECTU IIPHMED

- O1IOpa Ha TEOPETHYECKUE MOTOKEHHS

- BJIaJICHHE COOTBETCTBYIOIIECH TEPMUHOIOTHEH

«5/3aueT» eciu TpeGOBaHI/Iﬂ K OTBCTY BLIIIOJIHCHBI B TIOJITHOM o0beMe

«4/3aueT» eciu B IICJIOM BbIIIOJTHCHBI Tpe6OBaHI/IH K OTBCTY, OJHAKO €CTb

HEOOJNBIIINEG HETOYHOCTH B H3JIO0KCHUU HEKOTOPBIX BOMPOCOB.
3arpyausercs B (OpPMYyNHUPOBAaHMU  KBATU(PHUIIMPOBAHHBIX
BBIBOJIOB M 0000IIEHMI

«3/3aueT» ecnu TpeOOBaHMUS BBHIITOJIHEHBI YaCTUYHO — MBITAETCS 000CHOBATH CBOIO

TOYKY 3pCHHS, OAHAKO ciabo apryMEHTUPYeT HaydHbIC
MOJNIOKCHNS, TPAKTHYECKH HE CIIOCOOCH CaMOCTOSITEIBHO
chopMyIHpOBaTh BBIBOJIBI M 00OOIIEHMS, HE BHIUT CBS3b C
podecCHOHAIBHOM NesITeIbHOCTEIO

4. Y4yeOHO-MeTOAMYECKOe M MAaTepHATbHO-TEXHHYEeCKOe ofecneyeHHe THCHMIIMHBI
(Mmonxyuis)
4.1. DjeKTpOHHBIE y4eOHbIe U3IaHUS

1. T'y6aps, FO. B. BBenenue B MaremMatuyeckoe mporpaMMupoBanue : yueoHoe nocodue / FO.

B. I'ybapp. — 3-e m3a. — Mocksa : HutepHer-YHuUBepcuter MHPOpMAaIMOHHBIX
Texunonoruit (MHTYUT), At [Tu Ap Meaua, 2021. — 225 ¢. — ISBN 978-5-4497-0872-
4. — Texcrt : anexTponHslii // Lndpooit odpazosarenbhsiii pecypc IPR SMART : [caiit].
— URL: https://www.iprbookshop.ru/101994.html. — Pesxxum pocTyna: ajist aBTOPU3HD.
II0JIb30BaTENEN

HasbiioB, A. H. JIuneliHoe nmporpaMMHpOBaHUE: TPaPUISCKUNA U aHATUTHYSCKUI METO/IbI
: yue6HOe mocobue / A. H. [laBeimoB. — Camapa : Camapckuii rocynapcTBEHHBIN
apXUTEKTYypHO-CTpOUTENbHbIN yHUBepcuTeT, ObC ACB, 2014. — 106 c. — ISBN 978-5-
9585-0604-0. — Texcr : snextponnsblii // LudpoBoit obpazoBarenbHbiii pecypc IPR
SMART : [caiir]. — URL: https://www.iprbookshop.ru/43184.html. — Pexwum noctyma:
JUIsL aBTOPU3UD. MTOJIb30BaTENEH

JleGenesa, T. H. Teopus u npakTHka 00b€KTHO-OPUEHTUPOBAHHOTO POTrPaMMHUPOBAHHUS :
yueoHoe mocobue / T. H. JlebeneBa. — 2-¢ u3n. — UYensbunck, CapatoB : HOxHO-
VYpanbckuil HHCTUTYT ynpaBiieHUs U 9KoHOMUKH, Ail [Tu Op Menua, 2019. — 221 ¢. —
ISBN 978-5-4486-0663-2. — Tekcr : anekrponHsiii / Ludpposoii oOpazoBaTenbHBIH
pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/81498.html. —
Pesxxum noctyna: asis apropusup. nojib3osateneid. - DOI: https://doi.org/10.23682/81498

. Jlebenenxo, JI. ®@. OcHoBBl mporpammupoBanusi Ha C++ : ydye6HOoe mocobue / JI. @.
Jle6enenko, O. M. MopenkoBa. — 2-¢ m3a. — HoBocubupck : Cubupckuii
rOCyJJapCTBEHHbIN YHUBEPCUTET Te€IEKOMMYHUKaluil u uHGopmatuku, 2021. — 200 ¢. —
Texcr : anexkrponnsiii // Lludposoii odpazoBarensHblil pecype IPR SMART : [caiiT]. —
URL: https://www.iprbookshop.ru/125269.html — Pexum pmoctyma: s aBTOpH3Hp.
I0JIb30BaTENEeN

4.2. DjeKTpOHHBIE 00pa30BaTeIbHbIE PECYPChI

OnekTpoHHO-OnbOMuoreynas cuctema [PRbooks (OBC IPRbooks) — snexTponHas
OuOIMOTEKa 1O BCEM OTpaciisiM 3HaHwuit hitp://www.iprbookshop.ru
e-Library.ru: Hayunas snextpoHHass Oubnmoreka [Onextponssii pecypc]. — URL:

http://elibrary.ru/.
Hayunas snextponnas 6mubimoreka «KubepJlennnka» [Dnextponnsiii pecype]. — URL:
http://cyberleninka.ru/.
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4.3. CoBpeMeHHbIe NpogeccCHOHAIbHbIE 0a3bl JaHHBIX U MH(POPMALMOHHBIE CIIPABOYHbIE
CHCTEMBI
OOyuatonmMest  obecrieueH A0CTyn  (yAal€HHBIM JOCTYN) K HHXKE CIETYIOIUM
COBpEMEHHBIM PO eCcCHOHATBFHBIM 0a3aM JaHHBIX U HTH(POPMAIIMOHHBIM CIIPABOYHBIM CUCTEMAM:
1. CinoBapu u »HuHMKIOnEAMH Ha Axajgemuke [OnekTpoHHbi pecypc]. — URL:
http://dic.academic.ru.
2. Cucrema nH(hOpMaIMOHHO-TIPABOBOTO oOecnieueHus «I apanT» [ DIEKTPOHHBIHA pecypc]. —
http://www.garant.ru/.
4.4. KoMIUIEKT JIMUEH3HOHHOTO M CBOOOJHO PpaCHpOCTPAHSAEMOro MNPOrPaMMHOIO
o0ecrieyeHusi, B TOM YHCJIe 0Te4eCTBEHHOI0 IPOU3BOACTBA
1. JluueH3moHHOE MPOrpaMMHOE oOecTiedeHre: onepanronnas cuctema Microsoft Windows,
nakeT oucHbIX npuioxenuid Microsoft Office.
2. CB00OIHO pactpocCTpaHsIeMOoe IPOrpaMMHOE 00eCIIeYeHIE: CBOOOIHBIC MAKETHI O(hMCHBIX
npuinokenuii Apache Open Office, LibreOffice, cpena NetBeans IBE, Visual Studio
3. IIporpammnoe o0ecre4eHrne OTEUYECTBEHHOTO IPOU3BOICTBA: CIPABOYHO-IIPABOBAS
cuctema «l"apant» (DneKTpoHHBII nepuoaudeckuii cripaBounuk «Cucrtema TAPAHTY),
Hudposas Oubmmoreka I[PRsmart (ILIb IPRsmart), aBromaru3mpoBaHHas cucTEMa
ynpasneHus udposoit oudnuotexoii [PRsmart (ACY LB IPRsmart).
4.5. ObopynoBaHue H TeXHHYECKHE CpeacTBa 00y4eHHs
Jns peanuzanuy  TUCHMIUIMHBL (MOJIYJISI) HCIIONB3YIOTCS Y4EOHBIC ayAuTOPHUH IS
MPOBEICHUS Y4YeOHBIX 3aHATUH, KOTOpBIE OCHAIIEHBl OOOPYIOBaHHEM M TEXHUYECKUMU
cpeacTBaMu OOy4YEHHsI, U MMOMEUICHHUS I CAMOCTOATENBHON paboThl 00yUJarOMMXCsi, KOTOPBIE
OCHAIIIEHbl KOMIBIOTEPHONW TEXHUKOW C BO3MOXKHOCTBIO MOJKIIOYEHHUS K cetu « HTepHeT» u
oOecrnedeHbl JOCTYIIOM B JJIEKTPOHHYI0 HH(OpMAIMOHHO-00pazoBarenbHyo cpeaxy UOY BO
AVII. lonyckaercs 3aMeHa 000pyI0BaHUS €T0 BUPTYaJIbHBIMU aHAJIOT'AMHU.

HaumeHnoBanue yueOHbIX ayAUTOPMIi 115 OcHalleHHOCTDh YYeOHbIX ayAUTOPUil 111 NPOBeleHsl
NpoBeAeHUs YUeOHbIX 3aHATUHH 1 Y4eOHbIX 3aHSITUH M NOMeELUEeHNi A1l CAMOCTOSITeIbHOM
MOMEIeHUH JJIsl CAMOCTOATEILHOM pa6oTsl 000pyA1OBAHMEM U TEXHMYECKMMM CpeIcTBAMU
padoTer* o0yueHust
Y4eOHBIE  aymuTOpHHM IS TpOBeACHUS | YdeOHBIE ayTUTOPUH 000pyIOBaHEI KOMILIEKTOM
Y4eOHBIX 3aHATHA CTCIHANTN3UPOBAHHON mebenu, OTBEYAIOIIEH BCEM

YCTaHOBJICHHBIM HOpMaM M TPeOOBaHWSM, M TEXHHYECKUMHU
CpelcTBaMH OOydYeHUs, CIy)XallUMU JUIsI IPeICTaBICHUS
y4eOHOit nHpopManun GopIIon ayIUTOPUHU:
MYJIbTUMEAUMHBIA ~ TPOEKTOp, 3KpaH Uil  I[POEKTOpa,
CTEpPEOKOJIOHKH, HOYTOYK C YCTaHOBJIEHHBIM HPOTPAMMHBIM
obecriedeHreM H JOCTynoM B MHTepHeT, MOCKOH, HarjsaHO-
y4eOHBIMH OCOOUSIMH B BUJIE TPE3CHTAIMH IO AUCITUIUINHE
Jlabopatopust uHpOpMaUMOHHBIX cucTeM H | JlaGoparopus obopyznoBaHa KOMILIEKTOM
TEXHOJIOTHH CIELHAIN3UPOBAHHON mebenwy, OTBEYAIOLIEH BCEM
YCTaHOBJICHHBIM HOpPMaM M TpeOOBaHHUSAM, TEXHHYECKUMHU
cpeAcTBaMH OOYYEHUs, CIHyXXallUMH JUIS IIPEeJICTaBICHHS
yueOHOH nHpopManuu GoutbIoi ayJIUTOPHU:
MyJIbTUMEIUWHBIA  TIPOEKTOp, d3KpaH i1  IPOEKTOopa,
IIMPOKO(OPMATHBIN TETIEBH30P, CTEPEOKOIOHKH, HOYTOYK (J1s
MIpero1aBaTes) c YCTaHOBJIEHHBIM MIPOTPaMMHBIM
obecriedeHreM M JOCTYHOM B VIHTepHET, KOMIIBIOTEPHI C
YCTaHOBJICHHBIM ITPOTPAaMMHBIM O0ECTICYeHHEM M JOCTYIIOM B
WuTepHer, mpuHTEp, 10CKA, HATTSAHO-Y4eOHBIE MOCOOHS B
BM/JIE IPE3EHTALUN 10 JUCIIMILIMHE

ITomemiennss aisi  caMoCTOSITENbHON paboTel | TlomenieHns OCHAIICHBI: KOMIUIEKTOM CIICIIHATH3UPOBAHHOMN
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00yJaroIIuXCs MeOenr, OTBCYAIOIIMHA BCEM YCTAHOBICHHBIM HOPMaM H
TpeOOBAaHUAM, CKAHEPOM, MPHHTEPOM, KOIHMPOBAJIbHBIM
amnmapaTtoM, KOMIBIOTEPHOH TEXHHKOH C BO3MOXKHOCTBHIO
MOJIKITIFOUCHUS] K ceTH MHTEepHeT U oOecreYeHueM JOCTyIa B
JJIEKTPOHHYI0 HH(GOPMAIIMOHHO - 00pa30BaTEIbHYIO CpEIy
YOV BO «AVII», OBC «IPR-books»

* HoMep KOHKPETHOW ayJUTOPHUH YKa3aH B MpHKa3e 00 ayJAUTOPHOM (OHJIE, PACUCAHWUU YYCOHBIX 3aHATHH U
paclucaHuy POMEKYTOYHOM aTTeCTaIlHH.
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