MHUHOBPHAYKHN POCCUH
SpocaaBckuii rocynapcrBeHHblii yausepceuter uM. ILT. lemugoBa

Kadenpa koMproTepHOI 6€30MACHOCTH U MAaTEMAaTHYECKUX METOI0B 00pabOTKH MHPOPMALUU

YTBEPXIAIO

Jlekan MaTeMaTH4ecKoro (akymnbreTa

Hectepos I1.H.
20 mas 2025 1.

PaGouasi nporpaMMa TUCHHIINHBI

MeToabl NMporpaMMmHupoBaHus

Hanpasnenue noaroToBku (CrennaibHOCTH)
10.03.01 NudopmannonHas 6€301acHOCTh

Hanpasnennocts (mpoduin)
«be3onacHOCTh KOMIBIOTEPHBIX CUCTEM (B chepe MHPOPMAITMOHHBIX TEXHOIOTHI )

®opma 00ydeHus: oyHast

[Iporpamma paccMoTpeHa [Iporpamma ono6perna HMK
Ha 3acelaHuu Kadenpsl MaTeMaTU4YecKoro akyybTera
ot 24.04.2025, npotokos Ne 8 npotokos Ne 9 ot 05.05.2025

Spocnasnb



1. I{esiu OCBOECHUSA TMCHUTNIUHBI

[enpro n3ydeHus: TUCIUILTMHBL «MeTOoAbl TPOrPaMMHUPOBAHUS SBISICTCS TEOPETUUYECKAS
U TIpaKTUYeCKas MOJrOTOBKA CIEIHAIUCTOB K JCATEIbHOCTH, CBS3aHHOW C TPUMEHEHUEM
TEXHOJIOTHI MPOTPAMMHPOBAHKS M C aHAJIM30M BBIYUCIUTEIHLHON CIIOKHOCTH QJITOPUTMOB, IS
obecrieueHrst THPOPMAIIMOHHON O€30MTaCHOCTH.
3ajaud JUCHUTIIIUHBIL:
— W3y4YeHHE OCHOBHBIX IOJXOJOB K OpPraHM3allMU Mpolecca pa3padOTKU MPOrpaMMHOTO
obecneucHus;
— u3ydeHHe 0a30BbIX CTPYKTYP JAHHBIX;
— H3YYCHHE OCHOBHBIX aJITOPUTMOB COPTHPOBKH U TIOUCKA,
— W3y4eHHE OCHOBHBIX aJITOPUTMOB TIOMCKA MOACTPOK;
— H3YYCHHE OCHOBHBIX aJTOPUTMOB Ha rpadax;
— W3y4eHHE OCHOBHBIX METOJIOB OIIEHKU BBIYMCIUTEIHLHON CIIOKHOCTH aIrOPUTMOB.

2. MecTO IMCUUIIUHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JlaHHas1 IUCHUIUIMHA OTHOCUTCS K 00s3aTeIbHON 4YacTh 0Opa3oBaTENbHON MPOTPAMMBI.
JUis  ycnemHoro YCBOEHHS JaHHOM IUCLMIUIMHBI HEOOXOIUMO, YTOOBI CTYIEHT BiaJel
3HAHUSIMH, YMEHUSIMH U HaBBIKaMH, C(OOPMUPOBAHHBIMH B IIPOIECCE U3YyUESHHSI TUCIUATUINH:

«MHpopmatuka» - paboTa ¢ IPOrpaMMHBIMU CPEJCTBAMHU OOILEro Ha3HAYCHMUS,;

«SI3BIKM TIPOTPAaMMUPOBAHMSA» - 3HAHUE OJHOTO U3 S3BIKOB MPOrpaMMHPOBAHUS
BBICOKOT'O YPOBHS;
«MaTeMaTU4eCcKnil aHaiau3» - 3HAHUE OCHOBHBIX IIOJIOKEHUM TEOpUHM MPEIEIIOB

(GyHKLUH, TEOPUH YHCIOBBIX U (PYHKIIMOHAIBHBIX PAIOB;

«Teopusi BeposTHOCTE M MaTeMaTH4eCKas CTaTHCTHUKa» - OCHOBHBIE MOHSTHS, BUIbI
pacripeiesieHui;

«JluckpeTHasi MaTeMaTHKa» - OCHOBHbBIEC MOHATUS M METOJbl JUCKPETHOM MAaTEMaTHKH,
BKJIIOYAs JUCKPETHble (DYHKIMHM, KOHEYHbIE aBTOMATbl, KOMOMHATOPHBIA aHAIN3 U TEOPHUIO
rpados.

JucuummHa  «MeTonbl  IPOrpaMMHUpPOBAaHUSA»  SBJISETCS  NPEAIIECTBYIOIIEH Ul
clenyromux 0a30BbIX IUCHUIUIMH: «CeTh M CUCTeMbI Iepenayn uHpopmauun», «Meroabl u
cpeAcTBa Kpuntorpapuueckoil 3ammrtel uHGOpMarun», «KommnbroTepHble ceTn», «CHCTEMBI
ynpasiaeHus: 0a3aMy JAHHBIX». 3HAHUS U MPAKTUYECKHUE HABBIKM, MOJYyYEHHBIE NPU U3YUYEHUU
JUCHUIUIMHBL «MeTopl IpOrpaMMHUpPOBAHUS», MCIONB3YIOTCS CTYACHTaMH IpH pa3paboTke
KYPCOBBIX paloT, a TaKkke B MPOPECCUOHANTBHON AESITETbHOCTH.

3. Illlanupyemble  pe3yJbTaTbl  O0y4YeHHs] 1O JMCHUILUIMHE, COOTHECEHHbIe €
IVIAHMPYEMbIMH Pe3yJIbTaTaMM 0CBOEHHUSI 00pa30BaTe/bHON NMPOrpaMMbl

[Ipouecc u3yyeHus: TUCHUILUIMHBI HAaIIpaBiieH Ha (OPMUPOBAHUE CIIEAYIOIINX 3JIEMEHTOB
kommnereHmii B cootBercTBUM ¢ ®PI'OC BO, OIl BO u npuobpeTeHus CIEAyOUMX 3HAHHM,
YMEHHM, HaBBIKOB U (MJIM) OTIbITA JIEATEIbHOCTH:

®opmupyemas HNuaukaTop nocTHKEHUSs Ilepeyenn
KOMIIeTeH LM KOMIIeTeHIMH IJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHs
(xox ¥ popMyJIHpPOBKA) (xox M popMyJIHPOBKA)
Oo6menpodgeccuoHaIbHbIE KOMIIETEHIIUH
OIIK-7 H-OIIK-7.1 3HamMb:
Criocoben ucrnionb3oBath | CriocodeH GpopMannzoBarthb - OCHOBHBIE KOMOMHATOPHBIE U TEOPETHUKO-




SI3BIKH
OpOrpaMMHPOBaHHS U
TEXHOJIOTHH Pa3pabOTKU
MPOTPAMMHBIX CPEACTB
JUTSL PEIICHUS 337124
pohecCHOHANTBHOMN
JIeSITETIBHOCTH

3amaqy, pa3paborars
ANTOPUTM €€ PElICHUS U
peain30BaTh €ro Ha S3bIKaX

rpadoBBIC ANTOPUTMEI, a TAKXKE CITOCOOBI X
3G PEKTHBHON peann3alui U ONCHKH
CJI0XHOCTH;

MPOrpaMMHUPOBAHUS, ymems:
MIPUMEHSST METOBI 1 - pa3pabaTsIBaTh Y(PPEKTUBHBIE AITOPUTMBI
WHCTPYMEHTAIbHBIC Y TIPOTPaMMBI;
Cpencraa - IPOBOJIUTH OIICHKY CJIOKHOCTHU
MPOTPaMMHUPOBAHUS aJITOPUTMOB;
e1ademsn:
- HaBBIKaMU pa3pabOTKU aJiTOPUTMOB
pEIIeHNs THITOBBIX MPO(PEeCCHOHATBFHBIX
3a1aq
H-OIIK-7.2 3HamMb:
3HaeT SA3BIKN - OCHOBHBIE CTPYKTYPBI JaHHBIX
MPOTPaMMHUPOBAHUS - COBpEMEHHbBIE TEXHOJIOTHU

BBICOKOT'O ¥l HU3KOT'O
YPOBHEW U COBPEMEHHBIE
Cpelsl pa3padoTKu

MPOTrpaMMHUPOBAHUS;
- A3BIK ITporpaMMupoBanus C#, ero
OMOIMOTEKN U CTPYKTYPHI JaHHBIX

porpaMmm ymems:
- BEIOUPATh MOIXOASAUIYIO CTPYKTYPY
JIAHHBIX JUTS PEIICHUS] KOHKPETHOW 3a/1a4H;
- pa3pabaThIBaTh MOYJIbHBIC TECTHI.
HN-OIIK-7.3 3Hamo:

Bribupaet Haubonee
MOJXO/SIINE CPEICTBA U
METOJBI IPOrpaMMUPOBAHUS
JUISL peTLICHUS
pohecCHOHAIBHBIX 33129

- TIOKa3aTeNy KadyecTBa MPOrpaMMHOTO
obecreueHus;

- npuaimnsl SOLID 1 0ocHOBHBIE TATTEPHBI
HPOCKTHPOBAHHUS

ymemp:

- OLICHUBATh KAYE€CTBO TOTOBOI'O
MPOrpaMMHOTO 00eCTIeUeHUS;

- COCTaBIIATh (DYHKIOHAIBHBIC U
HeQYHKIIMOHAIILHBIE TPEOOBaHMS K CUCTEME

HN-OIIK-7.4

Brnaneer HaBbIKamMu
KOJIMPOBAaHUS, OTJIAJIKH,
TECTUPOBAHUSA

é1a0emsp:

- HaBBIKAMU TECTUPOBAHUS OEJIOT0 ¥ YEPHOTO
SIIUKA;

- HaBBIKaMU pabOThI C CHCTEMOM KOHTPOIIS
Bepcuil.

4. O0beM, CTPYKTYpa U coJep:KaHue TUCHUTLIUHBI

OO01as TpyA0eMKOCTh TUCHHUTUIHHBI COCTABISIET / 3a4ETHBIX eIUHUIL, 252 aKaj. 4acoB.

Ne Tembl (pa3aenbl)
AUCHUIIHHBI,
HX coJep:KaHue

n/n

Cemectp

Buasbl yueOHbIX 3aHATHI,
BKJII0Yasl CAMOCTOATEIbHYIO
padoTy CTYAEHTOB,

U MX TPYA0EMKOCTh
(B akaieMHYeCKHX Yacax)

DopMBbI TEKYyLIET0
KOHTPOJISl YCIIEBAEMOCTH

DopMa NPOMeKYTOUHOI
arrecTaluu

KonTakTHasi paGoTa |

(no cemecmpam)
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1 |BBoaHas nekuus. 5 2 2 2
JKu3HEHHBIN UK
IPOrpaMMHOT0 00eCTICUeHHUS
2 |KagecTBO mporpaMMHBIX 5 2 2 2 1 8 |Jlab.paboral
CHCTEM
3 |AHanu3 u pa3paboTka 5 2 2 4 1 10
TpeOOBaHMIA
4  |[IpoexTrpoBaHue 5 6 6 8 2 20 [IpoexT "Pa3paboTka
ApPXUTEKTYPBI IPOTPAMMHBIX TIPHITOKEHUS"
CHCTEM
5 |Atrtectauus u Bepudukamms | 5 2 2 2 1 8
6 | YopapieHue npoeKTaMu 5 2 2 1 2
0,3 | 3,7 |3auer
Bcero 3a cemecTp 16 | 16 | 16 6 | 03| 53,7
108 akan. yacos
7 |CTpYKTYpBI JaHHBIX 6 |10 | 2 6 2 8 |/lab.padora 1, 2, 3, 4,
KOHTpOJIbHAS paboTa
8 |Anroput™msI 6 2 4 2 4
9 |CopTtupoBKHU 6 6 4 4 8 |JIab.pabora 5
10 |AJropUTMBI MOKCKA 6 6 4 2 2 8 |/lab.pabora 6
HOJICTPOK
11 |Anroputmsl Ha rpadax 6 8 2 4 2 8 |KonTtect mo amropurmam
Ha rpagax
2 105 ] 33,5 pk3amen
Bcero 3a cemecTp 32 116 |16 | 10 | 05| 69,5
144 akan. yaca
Bcero 48 | 32 | 32 | 16 | 0,8 | 123,2

ConeprxaHue pa3aejioB THCHUILTHHBI

Paspnen 1. TexHosiorusi nporpaMmMupoBaHus

Tema Nel. BBognas nexnust. JKu3HeHHBIH UK NIPOrpaMMHOI0 o0ecreveHusl.

[Tporpammubie cucteMbl. OCHOBHBIE TPOOIEMBI Pa3pabOTKH CIOXKHBIX MPOTPAMMHBIX
cucreM. JKusnennwli 1mkin I1O0. Crangaptuzanus KM3HEHHOTO IMKJIa B  CHUCTEMeE
rocynapctBeHHbIXx ctrangaptoB ECII] u TOCT P MCO/M3BK 12207. Moaenu >XKHU3HEHHOTO
UKJIa (KackagHas, cupaibHas, ¢popMmaibHble U jap.). ['ubkue metononoruu paszpadorku (XP,
Scrum u ap.).

Tema Ne2. KauecTBO NpOrpaMMHBIX CHCTEM

Kputepun OIEHKM KadecTBa TNPOTPaMMHBIX CHCTEM, XapaKTEPUCTHUKH KadecTBa U
METPUKU KauecTBa. MeTo/Abl KOHTpOJs KauecTBa. Mojenp mpoliecca OLIGHWBAaHUS KayecTBa.
I'OCT P UCO 9000 u 'OCT P UCO 9126. uctpymeHTanbHbIE CUCTEMBI OLIEHKH KauecTBa
IPOTPAMMHBIX CHCTEM.

Tema Ne3. Ananu3 u pa3padorka TpedGoBaHu

OyHKIMOHANBHBIE M He(yHKIMOHAIbHbIE TpeOoBaHusa. Pa3paboTka TpeOOBaHUIA.
Cneunduxanus TpeOoBaHU K MporpaMMHOMY oOecredeHuto, Texnuueckoe 3amanue (I'OCT
19.201-78, TOCT 34.602-89). Metoasl mepBuuHOTrO cObopa TpeOoBaHU. Moaenu CHCTEMEI.
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S3piku cnieungukanuu TpedboBanuii (cuenapuu, PDL, nmortokoBbie auarpammsl u ap.). OueHka
tpeboBanuit (I'OCT P HMCO/MDBK 12207). Metonbl arrectanmuu TpeOoBaHui (0030p,
OPOTUIIMPOBAHUE, TECTOBBIC CIICHApHM). YIIpaBiieHHE TpeOOBaHUSAMHU. MHCTpyMEHTAIbHBIX
CpEeZCTBA OTCIIEKUBAHUS U KOHTPOJIS TpeOOBaHUIA.

Tema Ned4. IIpoekTHpoBaHNe apXUTEKTYPbI IPOrPAMMHBIX CHCTEM

ApPXHUTEKTYpHOE U JETAIBHOE IMPOEKTUpOoBaHnue. OCHOBHbBIE TPUHLIMIIBI IIPOEKTUPOBAHMS.
CkBo3Hast pyHKIHMOHANBHOCTh. ClLEIUIEHHE M CBSI3HOCTh. APXHUTEKTYpHBIE CTHIIM (TIapaJurMBbl:
00BEKTHO-OPUEHTHPOBAHHAs,,  KOMIIOHEHTHas, MHorocioiHasg, DDD,  kiueHt-cepsep,
mMHoroypoBHeBasg, SOA u np.). IlpuHIMNIBI 0OBEKTHO-OPUEHTHPOBAHHOTO MPOCKTHPOBAHUS
(SOLID). IlatTepHnl NpoeKTUpOBaHUs. YHHUPUIIUPOBAHHBIN s3bIK MozaenupoBanus (UML).
JIOKyMEHTUpOBaHUE apXUTEKTYPBHI.

Tema NeS. Arrecrauusi U BepupuKamus

[Tonsatue arrecranyu U Bepudukanmu. Meroabl nHCIEKTUpOBaHUs. HCTpyMEHTaIbHbIE
CpEeICTBAa MHCICKTUPOBAaHUSA W OLEHKH KaudecTBa. TectupoBanue I10. Hepaspemmmocts
npoOsieMbl TecTupoBaHUsA. Buasl u ypoBHHM TecTHpoBaHUs. CTpaTernu BOCXOISILEIO U
HUCXOJIAIIEr0 TECTUPOBAHUS. MeTobl «Oeoro» U «4epHOro» suKa. ABTOMaTU3UPOBAHHOE U
pyuHoe TectupoBanue. Pazpaborka uepe3 tectupoBanue (TDD). HempepwiBHas wHTErparms.
[ToxpbiTHe KOnga TecTamu. Mertoasl OTIAagKu mporpamm. HMHCTpyMEHTalbHBIE CpPEICTBa
HNOJEPKKU TECTUPOBAHUS U OTJIAKU.

Tema Ne6. YnpaBjieHue npoekTaMmu

['pynmsl npoiieccoB 1 NpoLeaAypbl yIpaBieHus: NpoekToM. [1lnan ynpaBiaeHuss mpoeKTOM.
HMHcTpyMEHTalIBHBIE CPEACTBA YIPABJICHUs IPOEKTaMH. YIpaBicHHE nepcoHanoM. I[IpaBa u
0053aHHOCTH WIEHOB KOJUIeKTUBAa. MoTuBanus. Opranuzanys COBMECTHOW pabOThl KOJIJIEKTUBA.
VYnopasinenue puckamu. Mogenb 3penocTd BO3MOXKHOCTEH. HMHCTpymeHTanbHBIE CpENCTBa
TUTAHUPOBAHMS U YIIPABJICHUS MIPOIIECCOM Pa3pabOTKH.

Pa3neu 2. CTpyKTYypBbI JaHHBIX U NPHKJIAJAHbIC AJTOPUTMBI

Tema Ne 7. CTpyKTYpbI JaHHBIX.

Maccus, cTek, ouepesb, CIUCOK. Peanuzanus, MeTobl pabOThl ¢ 3TUMH CTPYKTypaMu
JNaHHbIX. buHapHble nepeBbs. lIpumenenue nepeBbeB Il MONUCKa.

Camobanancupyrouecs nepeBbsi. ABJI-nepeBbs.  b-nepeBbs, X NpUMEHEHUE s
BHeIIHeN copTupoBku. Crincok ¢ nponyckamu. [lupamuna (nBowunas kyda). Ee peanuzanus Ha
OCHOBe MaccuBa. Xeml-rabmuipl. PaspemieHne KojuM3ui MeTOJOM Iiernodek. Pasperienue
KOJUIM3UNA C MTOMOIIBIO OTKPBITON aJipecalluy: NpUMEHEHUE JIMHEHHOT0, KBaJJpaTHYHOIO0 METO0/1a
Y METOJa IBOMHOTO XEIINPOBAHMS.

Tema Ne 8. AiiropuTmabl.

Mognens BBIUMCICHWM A1 CpaBHEHUs anroputMmoB. Hamxynmee u cpenHee Bpems
pabotsl. O603HaueHust O u O.

Tema Ne 9. CoprupoBku.

AJTropUTMBI BHYTPEHHEH COPTUPOBKHU: COPTUPOBKU CPABHEHUSIMU: BCTaBKaMH, BHIOOPOM
u obmeHamu. OIleHKa CIOXXHOCTH pabOThl  aJrOPUTMOB BHYTPEHHEH COPTHUPOBKH.
[TupamunanbHast coptupoBka. Bpemsi ee pabotel. beictpas coptupoBka. Bpems ee paOoThl.
OcHoBHas Teopema Ui OLIEHKH paboThl PEKYPCUBHBIX aJITOPUTMOB (6€3 10Ka3aTeIbCTBA).

Tema Ne 10. AnropuTmMbl NOMCKA MOJCTPOK.

AJropuTM MpOCTOro noucka moAcTpok. Anropurm Pabuna-Kapma. Anaroputm Kuyta-
Moppuca-IIparra. Anroputm boiiepa- Mypa.

Tema Ne 11. Anroputmbl Ha rpadax.

CrnocoObl 3amanust rpadoB. Anroputmbl o0xofa rpadoB B HIMPUHY U TIIYOHHY.
ANTOpUTM HaXOXKICHHUS JIBYCBSI3HBIX KOMIOHEHT rpada. OCTOBHBIE J€peBbs MHHHUMAIbHOU
CTOMMOCTH M aJTOPUTMbI UX MOCTPOEHHUS. AJITOPUTMBI HAXOXKACHUS KpaT4allINX PacCTOSHUMN
mexay BepinHamu ([eiikerpol, ®noiina, bennmana-dopaa). 3agava 0 MaKCUMaIbHOM MOTOKE
(amroput™ DnmoHca-Kapra).



5. O0pa3oBaTe/ibHbIe TEXHOJIOTHMH, B TOM 4YHCJIe TEXHOJIOTHMH IJIEKTPOHHOIO O0y4eHUsl H
AUCTAHIMOHHBIE 00pa3oBaTeibHbIE TEXHOJIOTHMHU, HCHOJb3yeMble MPHU OCYIIEeCTBICHUH
00pa3oBaTeIbLHOIO Mpolecca Mo IUCIUNIHHE

B npornecce 06ydeHus UCTIONB3YIOTCS CIelyrolue 00pa30BaTeIbHbIE TEXHOIOTUU:

BBoaHas Jieknusi — 1a€T NEPBOE LEJIOCTHOE INPEIACTaBICHHE O JUCHUIUIMHE U
OPUEHTHUPYET CTYAEHTAa B CUCTEME M3yYEHUS NAaHHOW JUCLMILIMHBL. CTyIEHTBI 3HAKOMSATCS C
Ha3HAUYEHUEM W 33/1ad4aMU Kypca, €ro pojbl0 M MECTOM B CHUCTEME yYEOHBIX AWUCIUILIUH U B
cucTeMe IMOArOTOBKM B LeioM. Jlaercs kpaTkuil 0030p Kypca, UCTOpHUS Pa3BUTHUS HAyKd M
NPaKTUKH, TOCTHXKEHUS B 3TOH cdepe, NMeHa U3BECTHBIX YUYEHBIX, U3JIaraloTcs MePCIeKTUBHBIE
HanpasJieHus1 uccienoBanuii. Ha 92ToM  JeKIMM — BBICKAa3bIBAIOTCS  METOJUYECKHE WU
OpraHu3allMOHHBIE OCOOCHHOCTH pabOThl B paMKax JaHHOW IUCHMIUIMHBI, a TaKXKe JaeTcs
aHaJIu3 PEKOMEHIyeMOH yuyeOHO-METOJMUECKOM JIUTEPaATypHl.

AxajeMuyecKas JeKIHUs ¢ 3JIeMEeHTaMH JieKIuH-0ecebl — [10CIEA0BATEIbHOE H3JI0-
JKEHUE MaTepuasa, OCYLIECTBISIEMOE IPEHMYILIECTBEHHO B BUIE MOHOJOra IpEnojaBaTelIs.
OneMeHThl JIeKIMU-0ece bl O00eCneurnBalOT KOHTAKT IpEenojaBaTesis € ayAuTOpueH, 4To
IO3BOJISIET TNPUBJIEKaTh BHUMAHUE CTYJEHTOB K HaubOosiee BaXKHBIM TeMaM JIMCLUIUIMHBL,
AaKTUBHO BOBJIEKaTh HUX B Y4YEOHBII IpOLECC, KOHTPOJIMPOBATh TEMI H3JIOKEHUS Y4eOHOro
MaTepuaia B 3aBUCUMOCTHU OT YPOBHS €0 BOCIPHUATHS.

IIpakTnyeckoe 3aHsAATHE — 3aHSATHE, MOCBSILEHHOE OCBOECHUIO KOHKPETHBIX YMEHUH U
HaBBIKOB I10 3aKPEIUICHUIO ITOJYYEHHBIX Ha JICKIIUY 3HAaHUMH.

Koncynbranum — Buj ydyeOHBIX 3aHATUMN, SBISIOLIUICS OJHOM U3 (QOPM KOHTPOJI
CaMOCTOSITENIbHOW  paboThl  cTyJeHTOB. Ha KoOHCynpTanusx 1O HpockOe CTYIEHTOB
paccmaTtpuBaroTcs HauOoJsiee CIOKHBIE MOMEHTBHI NpU OCBOEHMM Marepualla JUCLUIUIMHBI,
IpenojaBaTesb OTBEYAaeT Ha BOIPOCHI CTYIEHTOB, KOTOPbIE BO3HHUKAKOT y HUX B IIpoLecce
CaMOCTOSITENIbHOM paOOThI.

JlaGopaTopHas padora — opranuzanus yueOHON pabOThI ¢ peaabHBIMU MaT€pPHAIbHBIMU
U WHGOPMAIMOHHBIMH O0OBEKTaMH, SKCIIEPHUMEHTAJIbHAS padoTa ¢ aHAJIOTOBBIMH MOJEISIMU
peabHbIX OOBEKTOB.

6. IlepeyeHb JIMIIEH3MOHHOT0 M (MJU) CBOOOJHO PACHPOCTPAHSIEMOr0 MPOrPaAaMMHOIO
o0ecreyeHusi, MCNOJb3YyeMOr0 IPH OCYLIECCTBJICHHM O00pa30BATEJBHOIO Ipolecca Io
AUCHHUILIMHE

B mpomecce ocymiecTBieHUss  00pa3oBaTENBHOTO — Tporecca IO JTUCIUTUIHHE
UCTIONB3YIOTCS:

i GOPMHUPOBAHUS MATEPHAJIOB IS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH M ITPOBEIACHUS
MIPOMEKYTOYHOM aTTEeCTAIMH, JJIs1 JOPMHUPOBAHUS METOIMICCKUX MATECPUAIIOB TI0 JIUCIUILIUHE:

- mporpammel Microsoft Office;

- u3areabckasa cucreMa LaTex;

- Adobe Acrobat Reader.

JUTSL IPOBEJICHUS] MacTeP-KJIacCOB M MOJTOTOBKH MaTePHAJIOB JICKITHI

- Microsoft Visual Studio 2017/2019;

JUTSL IPOBEICHUS JTAOOPATOPHBIX 3aHSATHIH

- MS Windows 7,10, Microsoft Visual Studio 2017/2019, cucrema xoutposst Bepcuii Git.

7. IlepeyeHb COBpeMEeHHBIX MNPO(PECCHOHAJBLHBIX 0a3 JaHHBIX W HH(POPMANMOHHBIX
CIIPABOYHBIX CHCTEM, HCII0JIb3yeMbIX IIPH OCYLIECTBJICHUU 00Pa30BaTEJBLHOI0 IIpoLecca 1o
AUCHHILINHE (PU He00X0AMMOCTH)



B mpouecce ocymectBieHuss o0pa3oBaTeNBpHOrO  Ipolecca MO JUCHUILUIMHE
UCTIOJIB3YIOTCS:

- ABTtomatu3upoBaHHas OuOimMoTedHo-uHPopManuonHas cucreMa «BYKU-NEXT»

http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

- DnekTpoHHas oubnnoTeunas cucreMa «Jlaupy https://e.lanbook.com

- DnekrpoHHas OubnroTeunas cucrema «fOpaiir» https://urait.ru

- DnekTpoHHas OubnmoreyHas cucreMa «KOHCYNbTaHT CTyJEHTa»

https://www.studentlibrary.ru

8. IlepeyeHb OCHOBHOIi M  JIONMOJHHUTEJbHOW Yy4eOHOIl JHMTepaTypbl, pecypcoB
HHG(POPMANIMOHHO-TEJIEKOMMYHUKAUMOHHOI ceTn  «UHTepHeT», HEOOXOAUMBIX s
OCBOEHMS THCIUIIHHBI

a) OCHOBHAS JIUTEepaTypa
1. Aunroputmser: octpoenne u aHanmm3. / T. Kopmen, Y. Jleizepcon, P. Pusecr, K.
raitn; nep. ¢ anrn. K. B. Kpacukosa, H. A. OpexoBoii, B. H. Pomanosa - 2-e uzn. - M.:
Bunesamc, 2012, - 1290 c.
2. YepnbimieB C. A. TlpuHUuUIBI, TaTTEpHBI U METOIOJIOTHH Pa3pabOTKH MPOrPaMMHOTO
obecnieueHus: ydeOHOe mocobue mis By3oB — Mocksa: MznmarenberBo FOpaiit, 2021.
https://urait.ru/viewer/principy-patterny-i-metodologii-razrabotki-programmnogo-
obespecheniya-477495
3. Sxumona O. I1., lonsaukos B. JI. OcHoBHBIE anropuTMbl Ha rpadax. TekcT nekmuii. -
Sp-nb, U3a. Spl'Y, 2011. http://www.lib.uniyar.ac.ru/edocs/iuni/20110210.pdf

0) 1OMOJIHUTE/IbHASA JIUTEPATypa
1. Kuyr [Jonanpny 3. HckycctBo mnporpammupoBanust st OBM. T.1, OcHoBHble
anroputMmsl. - M.: Mup, 1976.
2. Kuyr Jonanpn D. MckycctBo mporpammupoBanus aiusi OBM. T.2, IlomyuucienHsie
anroputmsl. - M.: Mup, 1977.
3. Knyr Jonanpn O. HckycctBo mporpammupoBanus ainsi OBM. T.3, CoptupoBka u
nouck. / JI. 3. Kuyr; nep. ¢ anrn - M.: Mup, 1978. - 844 c.
4. Kynamun B. B. Texnonmorum nporpammupoBanusi. KoMnoHeHTHBIH moaxoj: yd4eoO.
nocobue mis By30B. / B. B. Kymamun - M.: UntepHer-YH-T WH(popMannoHHbIX
Texnonoruii : BUHOM. Jlabopatopus 3uanwuii, 2007. - 463 c.

B) pecypchl cetu «MHTEpHET»
1. IIpoextupoBanue Ha C# https://stepik.org/course/3944
2. IlocraHoBKa 3a7a4n Ha pa3padotky I1O https://stepik.org/course/1128
3. OCHOBBI TECTUPOBAHHSI TPOTPAMMHOTO 00ECTICUEeHUS
https://universarium.org/course/715

9. MaTepl/IaJII)HO-TeXHI/I‘{eCKaH 6338, HeoO0XoauMas a1 OCYIIECTBJICHUA 06pa30BaTeJIbHOFO
nmpouecca nmo ITMCumMIiniHe

MarepuanbHO-TeXHHUECKas: 0a3a, He0OXOAUMAas /ISl OCYIIECTBICHUSI 00Pa30BaTENLHOTO
nporecca Mo JUCIUIUINHE BKITIOYAeT B CBOM COCTAB CIEUATbHBIC TOMEIICHHUS:

- y4eOHbIe ayAUTOPUH JUIS MPOBEIACHUS 3aHATHH JEKIMOHHOTO THIA U MPAKTHUYECKUX

3aHATUN (CEeMHHAPOB);

- yueOHblE ayIUTOpUU JJIi TPOBEACHUS J1abOpaTOpHBIX paboT (J1aboparopus

MH(OPMALIMOHHBIX TEXHOJIOTHH);

- yueOHbIe ayTUTOPHUHU ISl IPOBEICHHsI TPYNIIOBBIX U MHAWBUIYAIBHBIX KOHCYJIbTALIUH,
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- ydeOHbIE ayIUTOPUU I TPOBEACHUS TEKYIIEr0 KOHTPOJIA U IMPOMEKYTOUHOM

aTTeCTAIlNH;

- MOMEUICHHUS JJISl CAMOCTOSITENIbHON pabOThI;

- TMOMEUICHUs I XpPaHEHUS M NPOQWIAKTUYECKOTO OOCITY)KUBAHHS TEXHUYCCKHUX

CPEICTB O0yUYeHUsl.

[TomenieHust st CaMOCTOSTETLHONH pabOThl O0YYAIOIIUXCsI OCHAIIECHBI KOMITHBIOTEPHOMH
TEXHUKOM C BO3MOXKHOCTBIO TMOAKIIOUEHHsS K ceTu «MHTepHeT» m obecreyeHneM J0oCTymna B
AJIEKTPOHHYIO0 WH(POPMAIIMOHHO-00Pa30BaTEIbHYIO CPETy OpraHH3aIIHH.

Kommnbrotepnsie kinaccel, o0opynoBannsie [I9BM kiacca ne nmxe Intel Pentium IV, 1
Gb RAM, 100G HDD c¢ ycraHoBieHHBIM IporpamMMHbeIM oOecniedeHueM: MS Windows 7/10,
Microsoft Visual Studio 2017/2019. 13 pacueta ogna [I9BM Ha oHOTrO YenoBeka.

HHcTpyMeHTaIbHBIC CpeICTBA pa3pabOTKU U yripaBieHus npoektamu: Git, Resharper.

ABTOp:
JIOLEHT Kagenpol KOMITBIOTEPHOI Oe3omacHoCTH u
MaTeMaTHYECKUX METOJI0B 00paboTKu nHpopManuy, K. ¢.-M. H., SAxumona O.I1.



IIpunioxenne Nel k paGoueii mporpaMme ¥ CUMIIIMHBI
«MeTtoabl NPOrpaMMHPOBaHUSD)

DoH/1 OLIECHOYHBIX CPEICTB
JJ1s1 IPOBe/IeHUsl TeKylIeil ¥ MPOMeKYTOUHOI aTTecTAlMU CTY/IeHTOB
N0 AUCHUIIHHE

1. TunoBbIe KOHTPOJILHBIE 32/IaHNUS WIH UHBIE MATEPHUATBI,
HCIoJIb3yeMble B Ipolecce TeKylleil aTrecTaluu

JlabGopaTopHbIil IPAKTUKYM 5 cemecTp.

Jlabopamopnas paboma Nel. "Memoow npoepammuposanus’. 5 cemecmp.
B s3pike C# cniucok(List<T>) peanu3oBan Ha ocHOBE MaccuBa. HeoOxonuMo HamucaTth
KJIacC, KOTOPBIH Oy/IeT UMETh TaKylo ke (PYHKIIMOHATBHOCTD, KakK U List<T>, ucrnonb3ys
texHosoruto Test- Driven Development(TDD). Mcxoaublit Kox:
using System;
using System.Collections.Generic;
namespace ListTDD

{
public class ArrayList<T>
{
public int Count { get; private set; }
public int Capacity { get; private set; }
private T[] _list;
public ArrayL.ist()
{
Capacity = 10;
_list = new T[Capacity];
Count = 0;
}

public void Add(T element)
¢ if (Count >= Capacity)
¢ IncreaseListCapacity();
ilist[Count] = element;
Count++;

}

private void IncreaseListCapacity()

{
var tempArray = new T[Capacity];
_list.CopyTo(tempArray, 0);
Capacity = Capacity*2;
_list = new T[Capacity ];
tempArray.CopyTo(_list, 0);

}

}



¥

1. Ucnons3ys TDD, nmo6GaBbTe B IPOEKT TECTHI, a 3aTEM METOJbI, KOTOPHIE PEATH3YIOT
¢yHkunoHaabHOCTH, RemoveAt(int position), Contains(T item), u nnaexcarop.

2. [IpumuTe npuriIameHyue cocena o CoBMecTHol padore. Kinonupyiite peno3utopwuii.

3. B kioHMpOBaHHBIA MPOEKT a00aBbTe HOBBIA Qaitn. B atoT (aiin nobaBpTe CcBOIO
(GyHKIIMOHAJIBHOCTh M3 MpOEKTa. Y HMEHM Kjacca B ABYX (ailnax Hamumurte ciaoBo partial.
Cnenaiite commit. [lToMecTuTe U3MEHEHHS B YIaJICHHOE XPaHUITHIIIE.

Ilpoexm "Paspabomka npunoxcenus” no oucyuniune "Memoowr npoepammuposanus”. 5
cemecmp.

1. Pa3zpaGoraTh M JOKYMEHTHpPOBATH TpPeOOBAaHUS K MPOTPAMMHOMY HPOAYKTY( IO
BapuaHTaM. Bapuantel 1o kuure: bonbmakoBa Enena HropeBHa 3agaHusi MpakTUKyma I10
00BEKTHO-OPUEHTHPOBAHHOMY HPOTPaMMUPOBAaHUIO: Y4eOHO-MeToauyeckoe mocodue. — M.:
Mznarensckuit otnen daxynprera BMK MI'Y (munensus U] Ne 05899 ot 24.09.2001), 2010 —
48 ¢)  http:/diss.seluk.ru/m-raznoe/771957-1-e-bolshakova-zadaniya-praktikuma-obektno-
orientirovannomu-programmirovaniyu-uchebno-metodicheskoe-posobie-moskva-2011-udk-bbk-
recen.php

2. Pa3paboraThe apXUTEKTypy MPOrpaMMHOTO MPOAYKTa IO BapUaHTaM.

3. Pa3paborats nporotun uaTepdeiica u codparh OT3BIBBI (POKYC-TPYIIIIEI

4. OcyuiecTBUTh KOAUPOBAHKUE COTJIACHO M. 1-3 ¢ mapaijienbHbIM CO3/IaHUEM Unit- TECTOB.
O0s13aTeNnbHO UCIOIB30BATh CUCTEMY KOHTPOJISI BEPCUH.

5. IIportectupoBaTh pabOTy KOMaHIbl COKYPCHHMKOB, HalHCaTh OTYET O TECTUPOBAHHH,
0oopMHUTE Oar-pernopTsl.

3amanue Ha pa3padOTKy MOXKET OBITh MPEUIONKEHO CAMUMHU CTYACHTAMH HCXOIS W3 HX
UHTEPECOB WM TPAKTUYCCKUX 3a]1ad.

Kontpoabnas padora no teme "[larrepunl npoektupoBanus'. Oo6pasen 3aganus.

1. Ber pa3zpabarpiBaeTe OMONMOTEKY JUISI TOCTPOCHHSI TpadUiecKuX HHTEPEHCOB.
DOnemeHTy ymnpasieHus TextView MOXHO 100aBUTh HOBOE COCTOSHUE (PaMKy) WM MOBEICHUE
(BO3MOXHOCTh MpOKpyTKH). [Io ymonuaHuto siemMeHT ynpasieHus TextView He MMeeT MoJocC
MPOKPYTKH, MOCKOJBbKY OHU HE BCErJa HY)KHbl M HE HMEET PaMKH, HO TaKXe BO3MOKHO
OJIHOBPEMEHHO HCIIOJIb30BaTh U TOJIOCHI MPOKPYTKH, U paMKy. CIpoeKTUPYHTE HEOOXO0IUMbIS
knaccel. Kakoit martepH Bel mpumenunn?

Omeem: nammepu /ekopamop.

2. Hago wamucaTh mporpammy, KoTopasi oOpabareiBaeT u3oOpakenus. Ilomp3oBarenb
MOXKET 3arpy3uTh U300pakeHHE, a 3aTeM OTPEIaKTUPOBATh €ro, HalpUMep, MPUMEHUTh (QUIBT,
KOTOPBIi MOXET HW3MEHUTh OTTEHOK H300pakeHus, Win layccoBckuil GuUIbTp Uis €ro
3aTEMHEHHs, YTOObI OHO BBITJISAZEIO TakK, Kak OyATo OHO HE B ¢okyce. M1 nmaxxe mpuMEHUTH
Hekoe 2D mpeoOpa3oBaHue K HeMy, YTOObI OHO HE BBITJISIENIO IUIOCKUM Ha TOBEPXHOCTH.
Crpoektupyiite HaOOp KJIACCOB ISl CEpUH (PHIBTPYIONIUX H300paKeHUs MpeoOdpa3zoBaHUM.
Kakoii natrepH Bel ncrionb3oBanu?

Omeem: nammepn /lekopamop.

3. Hago namumcate mpuioxkeHue-dyatr. Ananor "Oecenpl" BKOHTakTe. [lonp3oBaTenu, KTO
uMeeT TpaBo jgoctyma K "Oeceme", 1) mosydaroT Bce cOOOIEHHWs, HAlWCaHHBIE TaMm; 2)
MOJTy4aloT YBEIOMIIEHUSI O TOM, YTO TaKOH-TO YYaCTHUK MOKWHYT 4YaT WM MPUCOSIUHUICS K
HeMy. CnpoekTupyiite HabOp KJ1acCcoB, KOTOPBIN OyneT pemarh 3Ty 3afaqy. Kakoit matrepa Bor
UCIONb30BaIu? ' 1e mpUMEHSETCsl ATOT MATTEPH B MporpaMMupoBaHuu Ha CH?

Omeem: nammepn Habarwooamenv. Hcnonvzyemces npu obpabomxe cobvimuii.

4. CymiecTByeT BeO-CEpBHC, KOTOPBIA OTCIEKUBAET KYPChl BAIOT Ha TEKYIIUA MOMEHT.
Ha ocHOoBe maHHBIX cepBHCa CTPOSTCS TpauKH, KOTOPHIE BU3YATU3UPYIOT M3MEHEHHs Kypca
BaIOT( KypC JUIsl pa3HBIX BalllOT U COOTHOIICHHS Mexay HumH). [locme Toro, xak cepBuC
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YCTAHOBUT KYpC BAIIOT Ha TEKYyIIee BPeMs, JOJDKHBI U3MEHHUTHCS Bee rpaduku. CrnpoekThupynTe
HaboOp KJIAaCCOB, KOTOPBIA OyneT pemarh 3Ty 3aaady. Kakoi marrepH Bel ucnons3oBaim? I 'ne
IPUMEHSIETCS 9TOT NATTEPH B IporpamMmmupoBanuu Ha C#?

Omeem: nammepr Habarooamenv. Hcnonvzyemces npu obpabomxe cobvimuii.

5. X0opo110 U3BECTHO, YTO HEOOJbIINE 0OBEMBI TaHHBIX JIYYIlIe COPTUPOBATH C TIOMOIIBIO
MPOCTHIX AJITOPUTMOB COPTUPOBKH, HAIPUMEpP, COPTHUPOBKOM BCTABKAMM, & TUIFAHTCKHUE -
nUpaMUIaIbHON WK ObICTPOH copTupoBKOi. [Tpudem ObicTpast copTupoBKa ObicTpee paboTaer,
HO TpeOyeT Oousbllie HamsATH u3-3a pekypcuu.  PaspabortaiiTe auarpamMmy KIaccoB JUIs
npuioxkenus. Ha BXxox mocTtymaer MaccUB OOBEKTOB, KOTOpBHIE peaTM3ylT HHTepderic
IComparable<T>. IlpwioxeHue oOIeHUBAaeT OO0BEM IIOCTYMHBIIETO MAacCHBAa W COPTHPYET
noaxoAsmum airoputMoM. Kakoit marrepu Bl ucnonb3zoBanu?

Omeem. nammepn Cmpamezusi.

6. Paspabotaiite auarpammy kiaccoB Uit npuioxenus Kampkynstop. Kanekynsrop
yYMEeT CKJIaJlbIBaTh, BBIYUTATh , OTMEHATh ONEpPAllMUd U BHOBb BBINONHATH UX( undo, redo) Hax
uenbiMu ynciaamu. Kakoii narreps Bol ucnons3oBann?

Omeem: nammepr Komanoa.

Kounrpouasbnsbiii Tect o Teme "TectupoBanue' ( YK LMS Moodle)

Bomnpoc 1. K ocHOBHBIM npenMyIiecTBaM aBTOMATH3HPOBAHHBIX TECTOB MOKHO OTHECTH

1. OmneparuBHOE HHDOPMUPOBAHHUE O COCTOSTHUM KA4eCTBA MPOAYKTa

2. Y7100cTBO UX 3amycKa U3 KOHCOJIH

3. MHcxirouenue 4eaoBeueckoro Gpakropa mpu MpoBepKe

4. T'mbKoCTh COCTaBIEHUS TECTOBBIX HAOOPOB
Bomnpoc 2. B kauecTBe J10NOJHUTEIbHON MH(OPMALMU K COOOILIEHNIO 00 OIIHOKEe MOKHO
MPUJIOKHTH

a) CHuMOK 3KpaHa ¢ 1e(h)eKToM

b) Jloru Bo Bpems BOSHUKHOBEHHS Ae(eKTa

c) Bunaeo Boctipoussenenus aedexra

d) TecroBble qaHHBIC HEOOXOIMMBIE LISl BOCIPOH3BEACHHS Ie(eKTa
Bonpoc 3. TectrupoBaHue MeT0/10M 0€JI0r0, CEPOro M 4YepPHOro sIMKOB - ’TO TECTUPOBaHMe,
KOTOpoe KIaccuPUIHUPOBAHO

a) Ilo 3HaHMIO TECTHPYEMOTO 00OBEKTA

b) Ilo cremeHu NOATOTOBICHHOCTH K TECTUPOBAHUIO

c) Ilo MoMeHTY npoBeJCHUS

d) Ilo xapakrepy clieHapHEB
Bonpoc 4. OOecnevyeHusi KayecTBa - 3TO Npolecc WJIH pe3yjbTaT (popMHPOBAHUA U
NOJIePKKHU TpedyeMbIX XapaKTePUCTHK M CBOMCTB MPOAYKLIHH Ha 3Tanax:

a) co3maHus

b) xpanenus

C) TpaHCHOPTUPOBAHUS

d) skcrtyararun
Bonpoc 5. YUTo U3 mepevyncJieHHOr0 OTHOCHTCS K BHYTPEHHHMM INpoueaypaM odecredyeHust
KauecTrBa?

a) TecTUpOBaHHE CreHU(pUKAIUT

b) wWHTErpanMoOHHOE TECTHPOBAHHE

C) IOHUT-TECTHI

d) o0OpaboTka 3asBOK B TEXHUYECKYIO OIJIEPKKY
Bomnpoc 6. ITo3BosisieT 3KOHOMHUTH BPeMs HA reHepaluy TeCTOBBIX IaHHbIX

a) Harpy3ouHoe TecTupoBaHue

b) OOGbeMHOE TecTHpOBaHUE

C) ABTOMaTHU3UPOBAHHOE TECTHPOBAHUE
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d) doxyc-tecTupoBaHue
Bomnpoc 7. B onucanue omuOKH HEO0OX0AMMO YKa3bIBaTh

a) IlocnemoBaTenbHOCTh ACHCTBUM JUISl BOCIIPOM3BEICHUS

b) OskumaeMmslii pe3ynbTaT

€) ®UO noreHUMAIEHO BUHOBHOTO pa3paboTyrKa

d) dakTryeckuii pe3yapTar
Bonpoc 8. TectupoBanume Ha ypoBHe KoO/Ja, KOI/a HNpoBepsieTcsi padoTa KOHKPETHOM
(GyHKUMH WIKH MeToa- 3TO

a) MoaynpHOE TeCTUpOBaHUE

b) TectupoBanue METOIOM CBOOOTHOIO IMOKUCKA

C) DyHKIMOHATBLHOE TECTHPOBAHUE

d) HHuTerpannoHHOE TECTHPOBAHHUE
Bonpoc 9. TectupoBanne cnenn(puKanuy BKJIYAET NPOBEPKHU HA:

a) TPaMOTHOCTb, MMOJUTKOPPEKTHOCTh

b) noruky, noaHOTY

C) (YHKIMOHAJIBHOCTD, OTHO3HAYHOCTh

d) mnoHsTHOCTH, yI0OCTBO
Bonpoc 10. Yro u3 mnepeunciaenHoro HE BXoaur B OCHOBHBbIe 3Tanbl olecneveHHs
KauecTBa?

a) OIlLIEHKA YPOBHS KauecTBa MMEIOIINXCS Ha PhIHKE aHAJOTMYHBIX U3/CIU, aHAIN3

TpeOoBaHUI NOKynaTenen

b) moomnepanroOHHBIN KOHTPOJIb B MPOIECCE MPOU3BOICTBA

C) uCHpaBlICHUE KPUTHYECCKUX JIe(HEKTOB

d) KOHTpPOJIb KauecTBA M3CIUA B YCIOBHUIX SKCIUTyaTalMu (I1OCIIe TMPOIaKH)

Kurou k Tecry

1 2 3 4 5 6 7 8 9 10

a,c a,b,c,d a a,b,cd a,c ¢ a,b.d a b,c c

JlaGoparopuasi padora Nel. "Mertoabl nporpammupoBanus'. 6 cemectp.
IIpuMeHeHne cTaHAAPTHBIX KOHTEHHEPOB JaHHBIX /ISl peleHUsI 3a/1a4.
[Tpumep 3ananus: He0OX0MMO HaiTh nepBble 10 yacTo BCTPEUAIOLIMXCS CIIOB U3 TEKCTA
o0vemMoM B 3-5 M6. Hanumure Tpu MeTona, pemiaoliux 3Ty 3ajady, NPUYEM B OJHOM
METO/Ie B KauecTBe KOHTeHHepa i JaHHBIX ucnoib3yercs SortedDictionary<TKey,
TValue>, B gpyrom -- Dictionary<TKey, TValue>, B Tpethem -- SortedList<TKey,
TValue>. CpaBuute BpeMs paboThI JUIs Kax10ro u3 MeTooB. [louemy Tak mpoucxonut?

JlabopaTopnasi padora Ne2. '""Meroabsl nporpammupoBanus'’. 6 cemectp.
I. Hamumure x&nacc AVLTree<T>, KOTOpBII COAEPKUT METOIbI yHaJICHUS DJIEMEHTa W3
JiepeBa, IOMCKa JIEMEHTA B IEpEBE, BCTABKHU 3JIEMEHTA, OalaHCUPOBKH.
Hanummure KoHCOJIbHOE MPUIIOKEHHE, KOTOPOE
- reHepupyeT maccuB U3 ciydaiHbix 10000 uuncern;
- coznaet ABJI-nepeBo u3 4mCeN 3TOr0 MacCUBa;
- yoajusieT W3 IepeBa yucia, KOTopble HaXoAWIMch B MaccuBe Ha mecte ¢ 5000 mo 7000;
- BBIMOJIHSET MOUCK Ka)KIOro 3JIEMEHTa MacCUBa U 3aMepsieT ollee Bpems, 3aTpayeHHOe Ha
TIOMCK;
- coznaiite SortedDictionary<int, int> Ha OCHOBe ymcesl MaccuBa. Takke ynajauTe U3 3TOro
KOHTEIHepa 4ncia, KOTopble Haxoauiuch B MaccuBe Ha Mecte ¢ 5000 no 7000 u 3ameppTe
BpeMsI, 3aTpauyeHHOE Ha IMIOMCK BCEX AJIeMEHTOB MaccuBa B SortedDictionary.
CpaBHuTe BpeMs pabOThI ABYX KOJIJICKIUH.

JlabopaTopnasi paGora Ne3. '""MeTtoasl nporpaMmmupoBanus'. 6 cemectp.
1. Hamumre ximace HashTable<TKey, TValue>, koTopslif COAEPKUT OTKPHITHIE METOIBI:
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yIaJIeHUsl 3JIEMEHTA, MOMCKa 3JeMEHTa IO KIJII0YYy, BCTaBKH 3JEMEHTa, peaqu3yeT uHTepdeiic
[Enumerable  <KeyValuePair< TKey, TValue>> wu  HeoOxomumple  BHYTpPEHHHUE
METOABI(HapUMep, YBEITHUCHHE TaOIHIIbI).

Paspemienre KOJUIM3MHA: METONOM LENo4YeKk JuO0 OTKpbITas ajapecauusi(JIMHEeHHoe,
KBaJIpaTUYHOE WUJIU IBOMHOE UCCIIEJOBAHUE).

2. Hanummre 1OHUT-TECThI, KOTOPbIE IPOBEPSIIOT pabOTy METOIOB KJlacca XeIl-TaOIHIIbI.

3. Hamumwure KOHCOJNIbHOE NPUIOKEHHE, KOTOPOE 3aMmepsieT Bpemsl paboThl Kiacca
Dictionary n HanucanHoro Bamu. J[7s1 3T0ro Hy»HO HanMcaTh J1Ba METOJA.

Ha Bxoe a5 Ka)k10ro MeTo/la - MacCUB CJIOB, MOJTydeHHBIX U3 (aitma WarAndWorld.txt

B merone co3maercss 4acTOTHBIM ciioBaph JUIs CJIOB JaHHOTo (haiina. M3 Hero moiay4utsb
BBIOOPKY CJIOB JUIMHBI 7. W Ka)k[j0€ U3 CIIOB BEIOOPKH YIAINTh U3 OCHOBHOTO CIIOBApS.

CpaBHuTe BpeMs pabOTh! ABYX KOJICKIHH.

JlaGoparopHnasi padora Ne 4. ""MeTtoabl nporpammupoBanus'. 6 cemecTp.
Peasm3anus v UCNOJIL30BaHHE CIIMCKA C MPOMYCKAMU.

[Ipumep 3amaHus: TONUIINTE METOJ yJAJeHUs 3JIeMEHTa (MOMCKa AJIEMEHTa U T.II. -- 110
BapHaHTaM) B IIPOEKT, CO3/1aHHbIM Ha jekuuu. CpaBHUTE BpeMsi pabOThl IO MOMCKY, BCTABKE,
yIaJeHUIO 3JIEMEHTOB Pa3HBIX THUIIOB JABYX KOJUIEKIHMH --- ctaHaapTHoro SortedList u crmcka c
npornyckamu Ha He MeHee yeM 10000 sseMeHTOB.

Wcxonueiii kox:
using System;
using System.Collections.Generic;
using System.Lingq;

namespace SkipListLib

{
internal class Node<TKey, TValue>
{
public TKey Key { get; set; }
public TValue Value { get; set; }
public Node<TKey, TValue> Right,
Up,
Down;
public Node()

{}
public Node(TKey key, TValue value)

{
Key = key;
Value = value;
Right = null;
Up =null;
Down = null;
}
}
public class SkipList<TKey, TValue> where TKey : IComparable<TKey>
{
public int Count { get; private set; }
int _maxLevel,
int _curlLevel,
double _probability;
Random _rd;
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Node<TKey, TValue>[] _head,;
Node<TKey, TValue> _tail;

public SkipList(int maxLevels = 10, double p = 0.5)
{

_maxLevel = maxLevels;

_probability = p;

_curLevel =0;

_rd = new Random();

_head = new Node<TKey, TValue>[_maxLevel];

_tail = new Node<TKey, TValue>();

for (inti=0;i<_maxLevel; i++)
{
_head[i] = new Node<TKey, TValue>();
_head[i].Right = _tail,
if (i == 0) continue;
_head[i].Down = _head[i - 1];
_head[i - 1].Up = _head[i];
}
¥
public void Add(TKey key, TValue value)
{
var previousltems = new Node<TKey, TValue>[ maxLevel+ 1];
var current = _head[ curLevel];
for (inti=_curLevel;i>=0;i--)
{
while (current.Right!=_tail&&current.Right.Key.CompareTo(key)<0)

{

current = current.Right;
¥
if (current.Right.Key.CompareTo(key) == 0)
throw new ArgumentException("Key must be unique™);
previousltems[i] = current;
current = current.Down;
}
int height = 0;
while(_rd.NextDouble()<_probability && height<_maxLevel)
{

height++;
¥
if (height > curLevel)
{
for (inti=_curLevel + 1; i <= height; i++)
{
previousltems[i] = _head[i];
¥
_curLevel = height;
¥
for(int i=0; i<= height ; i++)
{

var newltem = new Node<TKey, TValue>(key, value);
13



newltem.Right = previousltems[i].Right;
previousltems[i].Right = newltem;

if (i ==0) continue;

newltem.Down = previousltems[i - 1].Right;
previousltems[i - 1].Right.Up = newltem;

JlabopaTopnasi padora Ne 5. '""MeTtoasl nporpammupoBanus'. 6 cemectp.
HUcnonb3oBanue ovyepean ¢ NpUOpUTETAMU(IIUPAMUAbI, KYy4H) JJI51 PelleHust
Pa3IHYHBIX 33/1a4

I. Hamummure kmace BinaryHeap<T>, KOTOpBI COJAEPKUT OTKPBITHIE METOJBI BCTABKU
DIIEMEHTA, ylajaeHus HanOoJbIIer0(HAMMEHBIIIETO0) JJIEMEHTA, MOMCKa
HauOO0IbIIer0(HAUMEHBILIET0) dJIEMEHTa U HEOOXOJUMbIE 3aKpPbIThIe METOAbI( HampuMep, METO
BOCCTAHOBJIEHMSI CBOMCTB ITUPaMU/IbI).

II. Hanumwure npuiokeHWe, pemiaroniee 3aaady(llo BapuaHTaM) U HUCHOJB3YIOIIee
onucanHbii Bamu kmacc. ITpumep 3amauu: JlaHo K OTCOpTHpOBaHHBIX CIHCKOB C OOIIUM
KOJIMYECTBOM N 31eMeHTOB. Hajo uX coelMHUTHh B OJIMH OTCOPTUPOBAHHBIM CIUCOK 3a BpEMs
O(nlogk), ucrionb3ys mupaMuy.

JlabopaTopnasi paGora Ne6. '""MeTtoabl nporpaMmmupoBanus'. 6 cemectp.

1. OnuiunTe uHTEpdEic i anropuTMa MoucKa NoACTpoku. MeTos uHTepdeiica JOmKEH
BO3BpAIllaTh CIUCOK IMO3ULIUN, HAUNHAS C KOTOPBIX MOCTPOKA BXOAUT B TEKCT.

Hanummre aBa kiacca, peaaus3yrolye 3TOT UHTepdeiic, s alropuTMOB, yKa3aHHBIX B
Bamem Bapuanre.( AIropuT™ IPOCTOro MOMcKa nojacTpok. Anroputm Pabuna-Kapra,

Hanuimmre 1OHUT-TECTHI U1 KaXK10T0 U3 aJrOPUTMOB.

2. Hanumurte npuIo)KEHUE, KOTOPOE HIIET BCE BXOXKJIEHUS IOJICTPOKH, 3aJaHHOU
MOJIb30BaTeeM B OONBIIIOM TeKCTOBOM (haiiie( "anna.txt").

CpaBHuTte BpeMs pabOThl ABYX pa3InYHBIX aJITOPUTMOB.

JlabopaTopuas padora Ne 7. ""MeTtoabl nporpaMmMupoBanus'. 6 cemectp.

1. Onumute kmacc rpad. I'pad cuuTsiBaeTcs u3 daiina. B mepBoit ctpoke daiina
yKa3bIBAETCSl KOJMYECTBO BEpIIMH B Tpade. Bo BTOpOl CTpoke - HOMepa BEpIIHH, CMEXKHBIX C
HYJIEBOH, B TpeThell - HOMepa BEPUIMH CMEKHBIX C IIEPBOM U T.1.

2. Hanummre peanu3anuio aropurMa coryiacHo Bapuanty. (Anroputm bemnmana-dopaa,
ANropuTM NOHCKAa MaKCHUMalbHOTO noTtoka Anroput™m Kpackana ( cnucok pedep XpaHUTCS B
kyue) Anroput™ JleiikcTpbl ( crnucok pedep XpaHUTCS B Kyde) AJTOPUTM BbLAEICHUS
JIBYCBSA3HBIX KOMIIOHEHT Anroputm dmoiiga

JlaGopatopHyto paboTy Ne 7 MOKHO C/1aTh IUCTAHIIMOHHO PEIIUB KOHTECT
https://official.contest.yandex.ru/contest/8169/enter/

KouTtpoJsbHas padora no reme "0OuHapHble AepeBbs''. [Ipumep 3aganus.

1. Tloctpouts ABJI-nepeBo mo nocnenoBaTenbHOCTH Kinrodeit: 7, 11, 44, 27, 29, 16, 13,

15, 18, 3

Vnamuth 3 moctpoennoro ABJI-aepeBa nocnenoBaTenbHOCTh Kinroueit: 15, 7, 29, 11

3. Hammcarte MeToa, KOTOpBIH BO3BpalaeT MakCUMalIbHBIN 311eMeHT B ABJI-nepese.
public T GetMaxTreeltem()

4. Hanwmcatb MeTos1 00Xx0/1a OMHAPHOTO JepeBa
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https://vk.com/away.php?to=https%3A%2F%2Fofficial.contest.yandex.ru%2Fcontest%2F8510%2Fenter%2F&post=-129025979_586&cc_key=

OTBeT:

Vmanunu 15

Y namunm 7

VYV nanunu 29

Vnamumu 11

3. Hampumep, Ko MOKET ObITh TAKHM:
public T GetMaxTreeltem()
{
if(_root==null)
{ throw new ArgumentNullException();}
if(_root.Right == null)
return _root.Value;
var current = _root.Right;
while( current.Right = null)
current = current.Right;
return current.Value;
¥
4. Hammpumep, KO MOKET OBITh TAaKUM:
public class AVLTreeTraverse

{

public IEnumerable<AVLTreeNode<T>> Traverse<T>(AVLTreeNode <T> node)

{

if (node = null)

{
nodeWalkOrder.Add(node);

var nodeWalkOrder = new List<AVLTreeNode<T>>();

nodeWalkOrder.AddRange(Traverse(node.LeftNode));
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nodeWalkOrder.AddRange(Traverse(node.RightNode));

¥
return nodeWalkOrder;
¥
¥
Tabauya coomeemcmeun KOHMPOJIbHLIX MEPONPUAMUIL, KOMNEMEHYUT U
UHOUKAMOPOB8 UX 00CMUICEHUS
Konmponsvnoe meponpusmue Huouxamop oceoenus Komnemenyuu

Paboma na npaxmuyeckux 3auamusix N-OI1K-7.2, 1-OI1K-7.1
Coaua npoexma N-OI1K-7.1, N-OIIK-7.2
Jlabopamopuwvie pabomol 1-6 N-OI1K-7.1
Tecm no oyenxe kauecmsa 110 H-OIIK-7.2
Koumponvuvie pabomol N-OIIK-7.1

2. Cniucox BONPOCOB M (MJIH) 3aJaHMii 1JIS MPOBEAeHHsI MPOMEKYTOYHOH aTTeCTAIIUH

Bonpocs! k 3a4ery no aucuuninbe «Meroasl nporpaMMupoBaHus» V cemecTp

1. Ilporpammusie cuctembl. OCHOBHBIE TPOOIEMBI pa3pabOTKH CIIOKHBIX MPOTPAMMHBIX
cucteMm. [IpuHIUIBI pabOTHI CO CIIOKHBIMU CHCTEMaMU

2. JKusnennnii 1ukn I10. CrangapTuzanus JKM3HEHHOTO IUMKIAa B CUCTEME

rocynapctBeHHbIX crangaptoB ECIT u TOCT P UCO/MOBK 12207.

3. Mojenu )KU3HEHHOTO MHUKJIA (KacKaHasi, ClIupaibHast, (hOpMaIbHBIC U JP.).

4. I'nbxue merononoruu pazpabotku (XP, Scrum, RUP u ap.).

5. Anamm3 mpenmerHoil oOmactu u  TpeboBanums Kk [10. @DyHKUMOHANBHBIE U
He(yHKIIMOHATIbHBIE TpeboBanus. Paspaborka TpeOoBanmii. Crnenudukanus TpeOOBaHUN K
IPOrpaMMHOMY 00€CIIEUeHHI0, TEXHUUECKOE 3aaHHE.

6. ApXWUTEKTypHOE U  JeTalbHOe  MpoekTupoBaHue. (OCHOBHBIE  IPUHLHUIIBI
MPOEKTUPOBAHUS( CTPYKTYpUPOBAaHUE CHCTEMBI, MOJEIMPOBAHUE YIPABICHUS, MOIYJIbHAas
JEKOMIIO3UIINA).

7. ApxuTekTypa pacHpelelIeHHbIX CHUCTEM. XapaKTEpUCTUKU pPaCIpENelIeHHBIX CHUCTEM.
ApXUTEKTypa KJIMEHT-cepBep( MOJAEIM TOHKOIO M TOJCTOTO KIHEHTa). ApPXUTEKTypa
pacrpeieieHHbIX O0BEKTOB.

8. OObekTHO-opueHTHpoBaHHOe mpoekTupoBaHue. SOLID. Ilpouecc 00BEKTHO-
OPUEHTUPOBAHHOTO MPOEKTUPOBAHHUSA: OKPY)KEHHE CHCTEMBbl M MOJEIM €€ HCIOJb30BaHuS,
OPOCKTHUPOBAHUE  APXUTEKTYpHl,  ONpeAeleHHe  OOBEKTOB,  MOJEIM  ApXHUTEKTYpHI,
cnenupuIpoBaHue UHTEPPEiicOB 0OBEKTOB.

9. IlpoexkTupoBaHHE C MOBTOPHBIM HCIOJb30BAHUEM KOMIIOHEHTOB. JlOCTOMHCTBa U
HepoctaTku. [lokomnonenTHas paspabotka. CemeiicTBa npunoxeHuil. [IpoekTHblie nmarTepHbI(
dacan, oguHOUKa, ajantep, ¢padpuka, KOMaHAa, cTpaTerus, MaOJIOHHBIH MeTOoJl, HalI01aTeNb,
JIeKOpaTop, UTEPATOP).

10. IIpoextupoBanue uHTepdeiica monb3oBaTens. IIpuHIMNBI MPOEKTHPOBAHUS
uHTepdercoB monp3oBarens. Bzanmonelicteue ¢ monb3oBateneM. [IpeacraBnenue nndopmanun.
CpencTBa noajep Ky mnosup3osatens. OueHuBaHue HHTEpdeiica.

11. KagectBo IIO m metompl ero koHTpoJisa. KadecTBO mporpaMMHOrO 0oOecreyYeHUsI.
Metonel koHTposiss KadecTtBa. TectupoBanHue. IlpoBepka Ha wmogensx. Bupbl um ypoBHU
TecTupoBaHus. CTpaTerun BOCXOJSIIETO U HUCXOSIIEr0 TeCTUPOBaHUS. MeTonabl «Oenoro» u
«4epHOro» fAuIMKa. ABTOMAaTH3UPOBAaHHOE W py4yHOe TecTHpoBaHue. Paszpaborka depe3
tectupoBanue (TDD). [TokpeiTue koga Tectamu.

12. Vnpasnenue npoekToM. VHCTpyMEHTaJIbHBIE CpPEACTBA YIPAaBICHHUS NPOEKTaMHU.
Vnpasnenue mnepcoHaioMm. IIpaBa u 00S3aHHOCTH YJIEHOB KOJUIGKTHBA. MOTHBaIHS.
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Opranuzanus COBMECTHOH paboTHI KOJUIEKTHBA.

IIpomexyTouHas aTTecTAalNs MO TUCHUILINHE MPOBOIUTCS B (hopMe 3aueTa.

3auer mpoBoautcsi B opme cobecemoBanus. K MOMEHTy 3auera y CTYICHTa JOJDKEH
OBITH CllaH TPOCKT, cielaHa JaboparopHas pabota, mpoiaeH Tect. CoriacHo ciaydailHOMY
BBIOOPY CTY/CHT JIaeT OTBET Ha OJIMH BOIMPOC, BHIHECCHHBIN Ha 3a4eT.

Bomnpocekl k 3xk3aMeny no qucuunnHe «Meroabl nporpammupoBanus» VI cemectp

I. CtpyKTyphI TaHHBIX.

1. MaccuB, cTek, odepenb, cnucok. CroBapb. Peammsamnmsi, MeToasl pabOTBI C ATUMHU
CTPYKTYpaMU JaHHBIX.

2. bunapnslie nepeBbs. [IpuMeHenne aepeBbeB Uil IOUCKA.

3. Camobanancupyromuecs aepeBbs. ABJI-nepeBbs.

4. b-nepeBbsi, UX IPUMEHEHUE /711 BHEIIHEW COPTUPOBKH.

5. CIHUCOK C IPOITyCKaMH.

6. [lupamua (nBonuHas ky4a). Ee peanu3zaius Ha OCHOBE MacCHUBa.

7. Xem-tabmunpl. Pa3penieHue KOIIM3MA METOAOM IIeToYeK. PaspelmieHne KOUIM3UH C
MOMOIIBIO OTKPBITOM aJpecaluu: MPUMEHEHHE JIMHEWHOTO, KBAAPAaTUUYHOTO METO/JAa U METOJa
JIBOMHOT'O XEIIMPOBAHUS.

II. Anroputmbl. Moaenbs BbIUMCIEHUN ISl CpaBHEHUs aiaroputmoB. Hauxynmee u cpennee
BpeMs paboTel. O6o3HaueHus O u ©.

II1. CopTupoBkH.
1. AnropuTmbl BHYTpEHHEH COPTUPOBKH: COPTUPOBKHU CpPaBHEHUSIMHU: BCTaBKaMH, BHIOOPOM U
oOMeHamu. O11eHKa CJI0KHOCTH pabOThl aITOPUTMOB BHYTPEHHEW COPTUPOBKH.
2. [upamunanpHas coptupoBka. Bpemst ee paGoThl.
3. Beictpas coptupoBka. Bpemst ee paGoThI.
4. OcHOBHas Teopema JUIsl OLIEHKH padoThl peKYpPCUBHBIX aJlTOPUTMOB (0€3 10Ka3aTeabCTBA).

IV. Anroput™Msl moucka nojacTpok.

ANTOPUTM IIPOCTOTO MOUCKA MOJCTPOK.
Anroputm Pabuna-Kapma.

Anroputm Kuyra-Moppuca-IIparra.
AnroputMm boiiepa- Mypa.

NS

V. Anroputmbl Ha rpagax.

1. Cnoco6s1 3aganus rpadoB.

2. AnroputMel 00xo/1a rpadoB B IIMPUHY U TITyOUHY.

3. AropuTM HaxoKJI€HUS! JIBYCBSI3HBIX KOMIIOHEHT rpada.

4. OcToBHBIE A€pEBbsi MUHUMAaJIbHONW CTOMMOCTH U QITOPUTMBI UX IIOCTPOEHUS.

5. AAropuT™Mbl HaXOXKJI€HUSI KpaT4allINX paccTosHUM Mexny BepmmHamu (elikcrpa, dmoiin,
bennmana-®oppa).

6. 3a7aua 0 MaKCUMaJIbHOM MMOTOKe (anroputM Damonca-Kapma).

DK3aMEHAIIMOHHLIN OTBET OILIEHMBAETCs IO 4-X OaJbHOM CHCTEME, B COOTBETCTBHE C
KOTOPOM  BBICTaBIIIOTCS  OLIEHKH  «OTJIMYHO»,  «XOpPOLIO»,  «YyIOBJIETBOPHUTEIBHOY,
«HEYAOBJIETBOPUTEIHHO.

IIpaBuJia BbICTABJICHHS OLICHKH:

OIIEHKA «OTJHMYHO0)» BBICTABIISIETCS CTYJICHTY, €CJIM OH BJIAJIEET MAaTEPUAJIOM JTUCIUILIAHBL
YEeTKO U OINpPE/eJICHHO OTBEYAeT Ha BOMPOCHI, JIETKO CPABHUBAET Pa3NUYHbIC YACTH, pa3z0oupaeT

17



HOBBIE U CJIOXKHBIE IIpeUIaraéMble eMy ClIy4au, BUIUT U IOHUMAET B3aUMOCBS3b IIOHATHH, JIETKO
CIIPABIIAETCS C IMPAKTUYCCKUMHU 3aJaHUSAMU.

OLICHKA «XOPOII0» BBICTABISACTCA CTYIAEHTY, €CIIM OH TBEPAO 3HACT U IIOHUMAET MaTepuall,
IPaMOTHO U IO CYLIECTBY M3JIaraeT €ro, He JOIYCKAeT CYyHIICCTBEHHBIX HETOYHOCTEM B OTBETE Ha
IIOCTaBJICHHBIE BOIIPOCHI, NPABUIBHO INPUMEHSAET TCOPETUYECKHUE IIOJIOKCHMUS IPU PELICHUU
IPAaKTUYECKUX BOIPOCOB M 3aJad, BJIJAECET HEOOXOIUMBIMU HaBbIKAMHM U IPHEMaMHU HX
BBIIIOJIHCHMUS.

OLICHKA «YAOBJIETBOPHTE/JIbHO» BBICTABIACTCA CTYNEHTY, €CIM OH HWMEET 3HaHUusd
OCHOBHOI'O Marepuajga, HO HE YCBOWI €ro ACTaJed, MOXKET OTBETUTb Ha BOIPOCHI I10
ONpPEACICHUSAM OCHOBHBIX IOHATUH, HO NPUXOAUT B 3aMEUIATEIBCTBO OT 3aJaHUM 11O
OOBSCHEHUIO B3aMMOCBSA3M WM JIOKA3aTEIbCTBY IOJIOXKEHUH JUCLMIUIMHBL, HCIBITHIBAET
3aTPyAHEHUs NIPH BBIIIOJIHEHUH NIPAKTUUECKUX PadoT.

OLICHKA «HEYAOBJETBOPHTEJIbHO» BBICTABIISICTCS CTYIAEHTY, KOTOPBIA HE 3HAET
3HAYUTENBHOM YacTH IPOrpaMMHOIO Marepuaia, JOIYyCKAaeT CYLIECTBEHHbIE OLIMOKH,
HEYBEPEHHO, C OOJBIINMU 3aTPYIHECHUSIMHU U OIMIMOKAMH BBITIOIHIET MPAKTHYECKUE PAOOTHI.

3. Onucanne npouexaypbl BICTABJICHUS OLCHKH

B 3aBucumoctu OT ypoBHSI CPOPMHUPOBAHHOCTH KaXKIOW KOMIIETEHIIMH 10 OKOHUYAHUU
OCBOCHMS JAMCLUIUIMHBI CTYIEHTY BBICTaBJISETCA OLCHKA. 1 JUCHMIIIMH, U3y4aeMbIX B
TEUECHHUE HECKOJIbKMX CEMECTPOB, OLIEHKA MOYKET BBICTABILITHCA HE TOJBKO IO OKOHYaHUU €€
OCBOEHHUS, HO M B IPOMEXKYTOUHBIX cCeMecTpax. Buj OIEHKH («OTIMYHO», «XOPOLIO»,
«YAOBIETBOPUTEIBHOY», «HEYJOBIECTBOPUTEIBHOY», <«3aUTEHO», «HE3aUTEHO») OIpeaeseTCs
paboyeil mporpaMMoi AUCLUUIIIIMHBI B COOTBETCTBUH C YU€OHBIM ILIIAHOM.

OneHka «OTJIIMYHO» BBICTABJIAETCA CTYAEHTY, Yy KOTOPOro KaKJas KOMIIETEHIIUS
(TTOJIHOCTBIO MJIM YAaCTHYHO (popMupyemas JaHHOM TUCHMILIMHOM) cOpMHpPOBAaHA HA BHICOKOM
YpOBHE.

OneHka «XOpOLIO» BBICTABJIAETCA CTYACHTY, y KOTOPOIO KaKgash KOMIIETEHIUS
(TTOJTHOCTBIO WJIM YaCTUYHO (hopMUpyeMas TaHHOW TUCHUILUIMHON) cpOopMUpOBaHA HE HUKE, YEM
Ha MPOJABUHYTOM YPOBHE.

OneHka «yJOBJIETBOPUTEIbHO» BBICTABISETCS CTYIAEHTY, y KOTOPOrO KaxKJas
KOMIIETEeHIHs (MTOJTHOCTBIO WIIM YaCTUYHO (popMUpyeMast TaHHON JUCHUIUIMHON) ChOpMHUpOBaHa
HE HIKE, YeM Ha IIOPOrOBOM YpPOBHE.

O1eHKa «HEyIOBIIETBOPUTEIBHO» BBICTABISETCA CTYACHTY, Y KOTOPOro XOTs Obl O/lHA
KOMIETEHIHS (TIOJTHOCTBIO WM YaCTUYHO (hopMUpyeMasi TaHHOW THUCHUIUIMHON) copMUpoBaHa
HWXKE, YEM Ha IOPOTOBOM YPOBHE.

OneHka «3a4eT» BBICTABISAETCS CTYIEHTY, y KOTOPOro KaxKiash KOMIIETEHIIUS
(TTOJIHOCTBIO WIIM YACTUYHO (OopMHpYyeMas JaHHOW JUCHUIUIMHON) cOPMHUpPOBAaHA HE HUXKE, YEM
Ha MIOPOrOBOM ypOBHE.

OreHKa «HE3aYTEHOY» BBICTABISAETCS CTYACHTY, Y KOTOPOTO XOTs Obl OJJHA KOMIIETEHIIHS
(MOTHOCTBIO WJIM YaCTUYHO (popMuUpyeMasi JaHHOW JUCHUIUIMHOW) chOpMUpOBaHA HUKE, YeEM
Ha MIOPOrOBOM YpOBHE.

Cnucok 3a0anuii, Komopwvle MO2ym 0bimb UCNONb308AHbL OIS NPOBEPKU CHOPMUPOBAHHOCTIU
KOMnemeHyuu

1. Hamucath MeTop, KOTOpbI BO3BpallaeT MakCUMalbHbINH s1nemMeHT B ABJI-nepese (B
OMHApHOM JIepeBe MOUCKA).

2. Hammcate MeTon, KOTOpBIA BO3BpamlaeT MHHAMAIbHBIA 31eMeHT B ABJI-nepese (B
OMHApHOM JIepeBe MOUCKA).
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N kW

Hamucats meton o6xoma ABJI-nepeBa (OuHapHOTO AepeBa MOUCKA).

HanmcaTth MeTOl BCTaBKH 3JIeMEHTa B OMHAPHOE IEPEBO IMOMCKA.

Hanwucars peanuzanuio 1000ro anropuTMa COPTUPOBKH LEIOYNCIEHHOTO MAaCCHBA
Hanmcath peanuzaiiuio anroputMa rnorcka B riryOuHy Ha rpade

HamucaTs peanu3aiuio aroputMa movucka B MIMPUHY Ha Tpade

Hammcath peanuzaiuio MeTo/1a, KOTOPBIA BO3BPAIIAET YUCIIO KOMIIOHEHT CBS3HOCTH
rpada
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IIpunoxenne Ne2 k paGoueil nporpamMme AUCHHUIIIMHBI
«MeTtoabl NPOrpaMMHPOBaHUSD)

MeToauuecKkue YKazaHus 1Jisl CTYACHTOB I10 OCBOCHUIO JUCHHUIIJIMHBI

OcHoBHOW (popMOil H3NOKEHUS y4yeOHOro Mmarepuaiga Mo AUCUHILIHHE «MeToabl
NPOrpaMMHPOBAHMS» SBIAIOTCA JIEKUUH, IOpudeM B (opme Jekuuu-Oecenpl WIM MacTep-
kinacca. [lo OoipIIMHCTBY TEeM MNpenycMOTPEHBI JabOpaTOpHBIE 3aHATHS, HAa KOTOPBIX
IIPOUCXOIUT 3aKPEIUICHUE JICKIMOHHOIO Marepuajga IIyTeM NPUMEHEHMS €r0 K KOHKPETHBIM
3aJayaM U OTpaboTKa HAaBBHIKOB pabOThI MO pa3pabOTKe aJrOpUTMOB U Pa3IMYHBIX CTPYKTYP
JAHHBIX, WX pabOThl C PA3JIMYHBIM NpPOrpaMMHBIM oOecrnieueHueM( Hampumep, ¢ 110 mo
KOHTPOJIIO Bepcuii). B msTom cemecTpe ajisi 3akpemieHHs Marepuaia rno temam "AHamu3 u
paspabotka TpeOoBanui", " IIpoekTHpoBaHHME apXHTEKTYypbl MPOTPaMMHBIX cHcTeM", "
Attecranust u  Bepudukanus [10" HeoOXOAMMO BBINOIHUTH MPOEKT: CIPOEKTHPOBATH,
pa3paboTaTb M IPOTECTUPOBATh NPUIOKEHHUE, peIllarollee pealbHylo 3ajgady. IlIpoekt
BBITNOJIHACTCSI KOMaHAOM M3 JIBYX YEJIOBEK, IpPU 3TOM 00s3aTE€IbHO HCIOJIb30BaTh CUCTEMY
KOHTPOJIS BEPCUI U OOIINN PETIO3UTOPHIA.

JUji yCHemHoro OCBOEHMUS AUCLHUILIIMHBI OUYE€Hb BAXKHO PELIEHUE JOCTATOYHO OOJIBIIOr0
KOJIMYEeCTBA 3a/a4, TPeOYyOLUMX pa3pabOTKH alropuTMa M HaNMCaHUS IMPOrpaMMbl, Kak B
ayJIUTOPUH, TaK U CaMOCTOSITEJIbHO B Ka4€CTBE JOMAIHUX 3ajaHuil. [Ipumepsl pemieHus 3agau
pa3buparoTcs Ha JIEKUUSAX M NPAKTUUYECKUX 3aHATUAX, NPU HEOOXOIUMOCTH IO Haubosee
TPYAHBIM TE€MaM IPOBOASTCS JIONOJHUTENbHbIE KOHCyJIbTaluu. Jlns pemeHus Bcex 3aaad
HEOO0X0MMO  3HaThb U IMOHMMATh JIEKIMOHHBIM MaTepuan. IlosTomy B mporecce U3ydeHHUs
JUCLIUIUINHBI PEKOMEHJIYETCS PETYJIIPHOE NOBTOPEHHUE MPONUIEHHOIO JEKIIMOHHOTO MaTepHraia.
Marepuan, 3aKOHCIIEKTUPOBAHHBINM Ha JIEKLUAX, HEOOXOAUMO JIOMa ellle pa3 NpopadaTeiBaTh U
Py HEOOXOIMMOCTH JIOTIOJIHATH HH(POPMAIUel, TOTYyIeHHOW Ha KOHCYIbTALUAX, TPAKTHUECKUX
3aHATHUAX WIK U3 Y4eOHOH JINTepaTyphbl.

Bonpmioe BHMMaHWe JODKHO OBITH YIEJNEHO BBHIMOJIHEHUIO JOMalIHeW paboTel. B
Ka4yecTBe 3aJlaHMi A7l CaMOCTOATENbHOM pPabOThl J0Ma CTyAEHTaM MpelaratloTcs 3a/aud,
AQHAJIOTMYHBIE pa300paHHBIM Ha JIEKUUSAX M MPAKTUYECKUX 3aHATHSIX WIM HEMHoro Ooiee
CJIO’KHBIE, KOTOPBIE SABJISIOTCS Pe3yabTaTOM 00bEIMHEHHS HECKOJIbKUX 0a30BbIX 3ajay.

JUis mpoBEepKHM M KOHTPOJS YCBOGHMsI MaTepuajga B Te€deHHE OOydeHHs Ipu caaue
7a00paTOpHBIX pabOT MpernojaBaTelb 33aJaeT BONPOCHI MO3BOJISIONIUNE BBIACHUTh MOHHUMAaHHE
MaTepuaia. Takxke MPOBOAATCS KOHCYJIbTAUU (TP HEOOXOMMOCTH) MO paz0opy 3alaHui s
CaMOCTOSITENIbHON PabOThI, KOTOpPbIE BBI3BAIN 3aTPYIHEHHUSL.

B koHue 5 cemecTpa CTyIEHTHI CHAlOT 3a4eT, a B KOHIE 6ro - SK3aMeH. DK3aMeH
NPUHUMAETCS MO SK3aMEHAI[MOHHBIM OMJIeTaM, KaXJbli M3 KOTOPBIX BKIIOYAET B ceOs OAMH
TEOPEeTUYECKH Bompoc M Tpu 3adauud. Ha caMocTosATenbHYIO NOJATOTOBKY K JK3aMEHY
BbIENAETCS. 3 [1HSA, BO BpeMs MOATOTOBKM K DJK3aMEHY IpeayCMOTpeHa rpynmnoBas
KOHCYJIbTaIHSI.

Pexomenayercs npoxoxaeHue y4eOHBIX KYpPCOB:
1. OcHOBBI TECTUPOBAHUS IPOTPAMMHOT0 0OeCTIeUeHUs
https://universarium.org/course/715
[TpoextupoBanue Ha C# https://stepik.org/course/3944
3. TlocranoBka 3amaun Ha pa3padotky [10 https://stepik.org/course/1128
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