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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 TOJXOJIOB K OPTaHU3AIMH Tpoliecca pa3paboTKU MPOrPaMMHOTO
00eCIICUCHHUS;

— u3yudeHHe 0a30BBIX CTPYKTYP JAHHBIX;

— H3YyYCHHE OCHOBHBIX aJITOPUTMOB COPTHPOBKHU U TIOWCKA;

— W3y4YeHHE OCHOBHBIX aJITOPUTMOB TIOMCKA MOACTPOK;

— H3YyYCHHE OCHOBHBIX aJITOPUTMOB Ha rpadax;

— W3y4YeHHE OCHOBHBIX METOJIOB OIICHKH BBIYUCIUTEILHON CIIO)KHOCTH aJITOPUTMOB.

2. MecTO IMCUUIIUHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

HucuuminuHa «MeToapl MpPOrpaMMUPOBAHMS» OTHOCUTCS K 00s3aTe€IbHOM YacTu
oOpa3oBaTesbHON mporpamMmbl. [l yCIEUIHOIO YCBOEHHS AAHHOM JUCLMILIMHBI HEOO0XOAUMO,
YTOOBI CTYACHT BIIAJeNl 3HAHUSMH, YMEHHUSMH U HaBBIKaMHU, c(pOPMHUPOBaHHBIMH B MpoIecce
W3Y4YEHHUS JUCLUILINH:

«Mupopmarukay - paboTta ¢ MpOrpaMMHBIMH CPEJCTBAMHU OOIIIEro Ha3HAYCHHUS,

«SI3bIKM IIpOrpaMMHUpPOBAHUSA» - 3HAHUE OAHOIO H3 SA3BIKOB IIPOIPAMMHUPOBAHUS
BBICOKOT'O YPOBHS;
«MareMaTU4eCKU aHaJi3» - 3HAHUE OCHOBHBIX IIOJOKEHUH TEOpUU IPEACIIOB

(GyHKIMH, TEOpUN YUCIOBBIX U (PYHKIMOHAIBHBIX PSAJIOB;

«Teopusi BeposATHOCTEN M MaTeMaTH4eCKas CTaTHUCTUKA» - OCHOBHBIE IOHSTHS, BUIbI
pacnpeneneHuit;

«/luckpeTHass MaTeMaTHKa» - OCHOBHBIEC MOHATUS M METOJbl JUCKPETHOM MAaTEMAaTHKH,
BKJIIOYasi JTUCKpPETHbIE (DYHKLIMM, KOHEYHbIE aBTOMAaThl, KOMOMHATOPHBIA aHAJIU3 U TEOPUIO
rpagos.

Jucununinmaa «MeTtonsl  MpOrpaMMUpOBAHUSA»  ABJSIETCS  NMPEAIIECTBYIOLIEH ULt
cieayrommx — 0a3oBbIX  aucHumIMH:  «CeTH W CHCTeMBbl Ieperaud  MHpOopMalum»,
«Kpunrorpapuueckre meroasl 3amuThl UHGOpManum», «KommbeiorepHble ceTtu», «Cucremsl
ynpaBiieHus: 6a3zaMH JaHHbBIX», «OCHOBBI MOCTPOCHMS 3aIMIIEHHBIX ONEPAL[MOHHBIX CHCTEM,
«OcnoBbl moctpoenus 3amuiéHHbIX CYBJl», «OCHOBBI MOCTpOEHHUS 3alIUIIEHHBIX CETE»,
«3ammra IporpaMM M JaHHBIX». 3HAHUSA U NIPAKTUYECKHE HABBIKHU, ITOJYYEHHBIE NIPH U3YyYCHHUU
JUCIUIUINHBL «MeToabl MPOrpaMMHUPOBAHUS», MCIONB3YIOTCS CTYAEHTaMU IpH pa3paboTke
KYpPCOBBIX U JIUIUIOMHBIX Pa0oT.

3. [lllanupyemsble  pe3yJbTaTbl  O0y4YeHHs] MO JUCUHUILUINHE, COOTHECEHHbIEe ¢
IVIAHNPYEMBIMH Pe3yJIbTATAMH 0CBOCHHUSI 00pa30BaTeJbHOMH NPOrPaMMbl

IIporiecc u3ydeHus: AUCLUILIMHBI HApaBjieH Ha (JOPMHUPOBAHUE CIETYIOIUX HJIEMEHTOB
komneTeHuit B coorBerctBuu ¢ ®I'OC BO, OIl BO u npuoOpereHus ciaenyromux 3HAHUMH,
YMEHUH, HaBBIKOB U (WJIH) OIBITA AEATEIIbHOCTH:

Dopmupyemas NHaukaTop 10CTHKEHUSA Ilepeuenn
KOMIIeTeH LIS KOMIIETeHIINH IUIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHus
(ko 1 GpopMyJIMPOBKA) (koa u opMyIHpPOBKA)

yHI/IBepcaJIbHLle KOMIICTCHIIHMHU




YK-2

Crocob6eH ypaBisTh
MPOEKTOM Ha BCEX ATarax
€ro )KM3HCHHOTO IIHKJIa

H-YK-2.1

3HATh ATAIbI )KU3HEHHOTO
LUKJIa IPOEKTa, YMETh
rpaMOTHO (POPMYyITHPOBATH
eJb MTPOEKTa, YMETh
BBICTPaMBaTh dTAIbl paOOTHI
HaJ IPOEKTOM C yYETOM
MOCIIEA0BATENIBHOCTH UX
peanmzanum,

N-YK-2.2

Pemats KoHKpeTHbIE 3a/1a4UH
MIPOEKTa UCXOIS U3
JIEHCTBYIOIINX TPABOBBIX
HOPM M UMEIOLTUXCS
PECypcoB U OTpaHUYCHUN,
MIPUMEHSISI COBPEMEHHBIE
METOJIbl U TEXHOJIOTHH;
MOJIy4YaTh
3aIUTAHUPOBAHHBIN
pe3ynbTaT B yCTAHOBJIEHHBIE
CpPOKHU U C 3asABJICHHBIM
KadeCTBOM.

3HaTh:

- 3TaITbl )KU3HEHHOTO IHUKJIa IPOCKTA,

- IOKa3aTeNy KauecTBa MPOrpaMMHOT0
obOecrieueHus;

- npuHnuiel SOLID 1 ocHOBHBIE TATTEPHBI
MPOCKTHPOBAHUS,

- OCHOBHBIC CTPYKTYpPHhI JaHHBIX.

Ymern:

- COCTaBIATh (PYHKIIMOHATBHBIC U
HeQYHKIHMOHAILHBIE TPEOOBAHMS K CUCTEME;
- pa3pabaThiBaTh 3PHEKTUBHBIC AITOPUTMBI
U TPOTPaMMBEI;

- TUTAHUPOBATH Pa3pabOTKy CIOKHOTO
MPOrpaMMHOT0 00eCTIeUeHHS;

- OLICHUBATH KAYE€CTBO TOTOBOT'O
MIPOTPAaMMHOTO O0ECIICUCHHMS.

Baanern:

- HaBBIKAMH pa3padOTKH alrOPUTMOB
PEIICHHS TUITOBBIX MTPOPECCHOHATBLHBIX
3ajay;

- HaBbIKaMH1 TOKYMCHTHUPOBAHUA
MPOrPaMMHOTO 00eCTIeYeHUSI.

pa30uBaTh MOCTAaBICHHBIE 33/1a4 Ha Ooee
MEJIKHE;

- IaBaTh OMUCAHUE MMOCTABJICHHBIX 33134,

- OMpEeNeNATh CPECTBA U METOBI
peanm3anyy MOCTaBICHHBIX 3a/ay;

- HaBBIKAMH Pa3pabOTKH MPOEKTOB,
COMIACHO YKa3aHHBIM K HUM TPeOOBaHUSIM;
- HaBBbIKaMM CO3JaHUs TEXHUYECKOU
JOKYMEHTAIMH K pa3pabaTbIBAaCMOMY
MIPOCKTY.

OowenpogeccuoHaJbHbIC KOMIIECTCHIIUH

OIIK-7

CriocobeH co31aBaTh
IpOrpaMMBbI Ha SI3bIKaX
BBICOKOTO M HH3KOT'O
YPOBHSI, IPUMEHSTh
METOJIbI 1
UHCTPYMEHTAJIbHBIE
cpezcTBa
HpOrpPaMMHUPOBAHUS JUIS
pelIeHus
poheCCHOHATBHBIX
3a/1a4, OCYIIECTBIIATh
000CHOBaHHBIH BHIOOD
UHCTPYMEHTApHS
pOrpaMMHUPOBaHHS U
CHoco0O0B OpraHU3alun
nporpamMm

H-OIK-7.1

CrniocobeH popmanu3oBarhb
3ayavy, pa3paboTaTh
AJITOPUTM €€ PELICHUS U
peann30BaTh €ro Ha sS3bIKax
MPOrpaMMHUPOBAHUS,
MIPUMEHSIST METOJIBI U
MHCTPYMEHTAJIbHBIE
CpencTBa
MPOrPaMMHUPOBAHMUSL.
N-OIIK-7.2

3HaeT SA3bIKU
MPOrPaMMHUPOBAHUS
BBICOKOT'O ¥ HU3KOT'O
YPOBHEW U COBPEMEHHBIE
Cpelbl pa3padoTKu
Mporpamm;

H-OIIK-7.3

Bribupaet naubonee
MOIXOJISIIINE CPEACTBA U
METO/bI IIPOTrpaMMHUPOBAHUA
JUTSI pEIICHUS
pohecCUOHANBHEIX 3a]1a4;

3HaTh:

- COBpEMEHHbBIE TEXHOJIOTUH
IPOrpaMMHUPOBAHUS;

- 0a30BbIC CTPYKTYPHI TaHHBIX;

- OCHOBHBbIE KOMOWHATOPHBIE U TEOPETHKO-
rpadoBbIe AITOPUTMBI, & TAKKE CIIOCOOBI UX
3¢ (eKTUBHON pean3annu 1 OIeHKH
CJIOHOCTH.

- A3bIK ITporpaMMupoBanus C#, ero
OHUOJIMOTEKN U CTPYKTYPHI IaHHBIX;
Ymersn:

- pa3pabaThiBaTh 3PHEKTUBHBIC AITOPUTMBI
U IPOrPaMMBbl;

- IPOBOJUTD OLIEHKY CJIIOKHOCTH
aITOPUTMOB;

- BBIOMPATh MOIXOAALIYIO CTPYKTYPY
JAHHBIX JUIS PELICHUS! KOHKPETHOU 3a/1a4H;
- pa3pabaThIBaTh MOJTYJIbHBIE TECTHI.
Baagers:

- HaBBIKaMH pa3pabOTKH alrOPUTMOB
pELIEHHS THUITOBBIX MPO(PECCHOHATBHBIX
3ajad;

- HaBBIKAMH TECTHPOBAHHS OEJIOr0 M YEPHOTO
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HN-OIIK-7.4
Bmaneer HaBeikamu
KOJIUPOBAHMUSI, OTJIAIKH,
TECTUPOBAHUS

SIIUKA;

BEpCUil.

- HaBbIKaM¥ pabOTHI C CHCTEMOW KOHTPOIIS

4. O0beM, CTPYKTYpa U CO/iepKaHMe TN CHUTITHHbI

OO01mmast Tpy10eMKOCTh TUCIUTUIHHBI COCTaBIsIeT 6 3a4eTHRIX equHuIl, 216 akaa. gacos.

Ne Tembl (pa3aeibl) Bunsbl yueOHbIX 3aHATHI, DopMBbI TEKYLIEr0
n/n AUCIHMILIAHBI, BKJII0YAsi CAMOCTOSITETLHYIO KOHTPOJIA
HX coJep:KaHue paboTy CTyAeHTOB, ycrneBaemMocTH
U UX TPY10eMKOCTh
(B akageMU4YeCKUX 4acax) dopma
= KonrakrThas padora NPOMEsKYTOUHOM
9 aTTecTanuu
é 9 9 s % w § (no cemecmpam)
=| §| &| §|3E| 5=
= Q ) = 5 S| & &
Sl 2| 5| 215558
| 2| g| ElEE|8 "
&l | 2|EF|2
5| 2| & 5
1 BBomuas nexnusa. XKusuenusii | 5 2 2 2
LUKJI IPOTPAMMHOTO
obecrieyeHust
2 KauecTBO mporpaMMHBIX 5 2 2 2 1 8 |JIab.paboral
CUCTEM
3 AHanu3 u pa3paboTka 5 2 2 4 1 10
TpeboBaHuUii i "Pasnat
4 [IpoexTpoBaHue apXUTEKTYPBI| S 6 6 8 1 20 POCKT “aspa ?TKa
TPUIIOKECHUSI
MPOrPaMMHBIX CHCTEM
5 ATtTecranus ¥ BepuduKaIus 5 2 2 2 1 8
6 YipapiieHUe POSKTaMHU 5 2 2 1 2
0,3 | 4,7 | 3auer
Bcero 3a 5 cemecTp 16 | 16 | 16 5 0,3 | 54,7
108 akan. yacos
7 CTpyKTYpBI JaHHBIX 6 | 10 6 2 4 |JlaG.pabora 1, 2, 3, 4,
KOHTPOJIbHAs paboTa
8 ANTOpPUTMBI 6 2 1 3
9 CopTupoBKH 6 6 4 2 3 |Jlab6.pabota 5
10 |AJTOpUTMBI MTOKCKA MOJCTPOK | 6 6 2 2 3 |JlaG.pabora 6
11 |AnropuT™msbl Ha rpadax 6 8 4 1 3 |Konrect o
anropuT™Mam Ha rpadax
2 0,5 | 33,5 |pk3amen
Bcero 3a 6 cemecTp 32 16 | 10 | 0,5 | 495
108 akan. yaca
HUTOI'O 48 | 16 | 32 | 15 | 0,8 |104,2

Conep:xanue pa3/iesioB IUCHUIIHHBI:

Pasnea 1. TexnoJsiorusi nporpaMMupoOBaHus
Tema 1. Beognas ekuusi. ZKM3HEHHbIN UK POrPAMMHOI0 o0ecre4eHust
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[TporpammMubie cucteMbl. OCHOBHBIE TPOOJIEMbI Pa3pabOTKU CIOXKHBIX MPOTPAMMHBIX CHCTEM.
Kuznennprii mukn [10. Cranmaptuszanusi KU3HEHHOTO IMKJIA B CHUCTEME TOCYJIAapCTBEHHBIX
cragmaptoB ECIIJI u TOCT P MCO/M3K 12207. Mozaenu >KW3HEHHOTO IWKIa (KackaaHas,
cripanbHasi, GopMaibHbIe U 11p.). [ mOkue Mmerononoruu pazpadorku (XP, Scrum u ap.).
Tema 2. KauecTBO NpOrpaMMHBIX CHCTEM
Kpurepun oneHku KadecTBa MPOTPAMMHBIX CHCTEM, XAPAKTEPUCTUKU KadyecTBa U METPUKHU
KauecTBa. MeToapl KOHTpossl KadecTBa. Moaens mporecca oueHuBanus kauectBa. [OCT P
NCO 9000 u TOCT P HCO 9126. HNHCTpyMeHTalbHbIE CHCTEMbl OILICHKM KayecTBa
IIPOIPaMMHBIX CUCTEM.
Tema 3. AHau3 u pa3padoTka TpeOGoOBaHUI
OyHKUMOHANBHBIE W HeQyHKIMOHANbHbIE  TpeOboBanus.  Pa3paboTka  TpeOoBaHMIA
Cnemudukarus TpeOOBaHUNW K MporpaMMHOMY obOecriedeHnio, TexaHudeckoe 3amanue (['OCT
19.201-78, TOCT 34.602-89). Metoabsl mepBuuHOro cbopa TpeboBaHMA. Moaenu CHUCTEMBI.
S3piku crienudukanun TpedoBanuii (crieHapuu, PDL, morokoBeie nuarpammsel u np.). OneHka
tpeboBanuit (TOCT P HMCO/MDK 12207). Meronsl arrectanmu TpeOoBanuii (0030p,
MPOTUIIUPOBAHUE, TECTOBBIE CLIEHApHH). YIpaBieHue TpeOoBaHUSAMU. HHCTpyMeHTaIbHBIX
CPEJICTBA OTCJIEKUBAHUS U KOHTPOJISI TpEOOBaHUM.
Tema 4. IIpoekTUpOBaHNE APXUTEKTYPbI IPOrPAMMHBIX CHCTEM
ApXUTEKTYypHOE U JeTajbHOE IpoeKkTHpoBaHHe. OCHOBHbBIE MPUHIUNBI MPOEKTUPOBAHUS.
CkBo3Has (pyHKUHOHAIBHOCTh. CIEIUIeHHE U CBSI3HOCTh. APXUTEKTYpHbIE CTUIH (TapagurMbl:
00BEKTHO-OPUEHTUPOBAHHAS,  KOMIIOHEHTHas, = MHorocioiHas, DDD, kmuent-cepsep,
MHoroypoBHeBas, SOA u nap.). IlpuHUuNBl OOBEKTHO-OPUEHTUPOBAHHOTO MPOEKTUPOBAHUS
(SOLID). IlarrepHbl NpOeKTUpOBaHUS. YHUGHUIHMPOBAHHBIA s3bIK MonenupoBanus (UML).
JloKyMEHTUPOBaHUE APXUTEKTYPBI.
Tema 5. Atrecrauus U Bepupukanus
[Tonstue arrectanuu u Bepudukanmuu. MeToabl HMHCIEKTHpPOBaHM. MHCTpyMeHTalIbHbIE
CpEICTBAa MHCIEKTUPOBAaHUS U OLEHKH KauecTBa. TectupoBanue I10. Hepazpemmnmocts
npoOsieMbl TecTUpoBaHUsA. Buasl u ypoBHH TecTHpoBaHUs. CTpaTeruu BOCXOMSIIETO U
HUCXOJISIIETO TECTUPOBAHHUA. METOJIBI «OENIOT0» U «UepHOTOY» SNIHKA. ABTOMAaTH3UPOBAHHOE U
pyuHoe TectupoBaHue. Pa3paborka uepe3 TectupoBanue (TDD). HenpepwiBHas uHTerparus.
[TokpeiTHEe KOAa TecTaMu. MeTOAbl OTJIAAKUM mporpaMMm. HWMHCTpyMeHTaJdbHbIE CPEACTBA
MOAJIEPKKUA TECTUPOBAHUS U OTJIAJKH.
Tema 6. YnpaBiieHue npoeKTaMu
I'pynmbl mpoueccoB M HpOLEAYypsl YIpaBlIeHHs NpoekToM. [lnaH ymnpaBieHHS NPOEKTOM.
HNHcTpyMeHTalbHbIE CpeACTBa YIpPABJIEHUS INMPOEKTaMU. YIpaBieHue mnepcoHanoM. IlpaBa u
00s13aHHOCTH YJIEHOB KOJUIeKTUBa. MoTuBarusi. OpraHu3zaiiys COBMECTHON pabOoThI KOJIJIEKTHBA.
VYnpasnenune puckamu. Mogenb 3perocTH BO3MOXKHOCTEM. HMHCTpyMeHTanbHbBIE CpEACTBa
TUTAHUPOBAHUS U YIIPABICHUS MPOIIECCOM pa3pabOTKH.

Pa3nes 2. CTpyKTYpbI JaHHBIX U NPUKJIA/HbIE AITOPUTMbI
Tema 7. CTpyKTYpPBI JaHHBIX
Maccus, cTek, odepesb, CIUCOK. Peanuzanys, MeToabl pabOThl C ATUMH CTPYKTYpaMH JaHHbIX.
bunapnslie nepeBbs. I[IpuMeHeHne nepeBbeB I TOUCKA.
Camobanancupytomuecst nepebsi. ABJI-nepeBbs. b-nepeBbs, X NpUMEHEHHE ISl BHEIIHEN
coptupoBku. Crnucok ¢ nponyckamu. Ilupamuna (nBonmynas kyua). Ee peanusanus Ha ocHOBe
MaccuBa. Xem-Tabnauibl. PasperieHne KOITU3uii METOAOM IeTOYeK. PasperieHne KoJTu3uid ¢
MIOMOUIBIO OTKPBITOM ajJpecalyy: NPUMEHEHUE JUHEHHOIro, KBaJpaTUYHOIO METOJa U METoAa
JIBOMHOTO XEIINPOBAHUS.
Tema 8. Anropurmsl
Mopenb BBIUMCICHUW JII CpaBHEHUsI alropuTMoB. Hawmxymmiee u cpemaHee Bpemsi pabOTHI.
O6o03nauenus O u O.
Tema 9. CopTupoBKH
ANTOpUTMBI BHYTPEHHEW COPTUPOBKH: COPTHPOBKH CPAaBHEHUSIMH: BCTAaBKaMH, BBHIOOpDOM U
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oOmenamu. OIeHKa CI0XKHOCTH paboThl AITOPUTMOB BHYTPEHHEH copTUpOBKH. [InpamunanbHas
coptupoBka. Bpems ee pabGotsl. beictpas coptupoBka. Bpems ee pabotel. OcHOBHas TeopeMma
JUISL OLIEHKU pabOThI PEKYPCUBHBIX aJTrOpUTMOB (0€3 J0Ka3aTenbCTBa).

Tema 10. AaropurMbl NOMCKA MOACTPOK

AJTOPUTM MPOCTOTO MOUCKA MOACTPOK. Anroputm Pabuna-Kapna. Anroputm Kunyra-Moppuca-
IIparra. Anroputm boiiepa- Mypa.

Tema 11. Anroputmsl Ha rpagax

CrnocoOn1 3amganusi rpadgoB. ANropuTmbl 00Xo1a rpadoB B MUPUHY W TIAyOUHY. AJTOPUTM
HAXOXKJCHUS JIBYCBS3HBIX KOMIOHEHT rpada. OCTOBHBIEC JepeBbs MHHUMAIBbHON CTOMMOCTU U
QITOPUTMBI UX TOCTPOEHUS.  AJITOPUTMBI HAXOXKJEHUS KpaT4alllluX pPacCTOSHUN Mexay
BepiinHaMu  ([edikctpsl, ®mnoiina, bemnmana-®oppa).  3amzaya 0 MaKCUMalIbHOM IIOTOKE
(amroput™ DnmoHca-Kapra).

5. Oﬁpa30BaTe.]'[]:.HbIe TEXHOJOI'MH, B TOM YMCJI€ TEXHOJOIHHU IJIEKTPOHHOI'0 Oﬁy‘leHHH H
AUCTAHIHUOHHbIC 06p330BaTeJII>HLIe TEXHOJOIMH, HCIO0Jb3yE€MbIC¢ IIPpH OCYIIECCTBJICHHUHU
06p330BaTeJ'II)HOFO nmpouecca mo 1MCUIJInNHE

B niporiecce 00yueHuUst UCTIONB3YIOTCS CIISAYIOINE 00pa30BaTeIbHBIC TEXHOJIOTHH:

BBoaHasi JieKIUA — J1a€T I1I€pBOE I1EJIOCTHOE NPEACTaBICHHE O JAUCUUIUIMHE U
OPUCHTHUPYET CTYJEHTa B CUCTEME U3Y4YCHHUS NAHHOW AUCHUIUIMHBL. CTYIEHTHI 3HAKOMSITCS C
Ha3HAYCHHEM U 3aJja4aMU Kypca, €ro poJibl0 U MECTOM B CHUCTEME Y4YeOHBIX TUCIMIUIUH U B
CUCTEME IOATOTOBKHM B 1enioM. JlaeTcs KpaTkuii 0030p Kypca, HMCTOpHUS PA3BHTUS HAYKH H
MPAKTUKHU, TOCTHKEHUS B ATOU cdepe, MMEHa U3BECTHBIX YUCHBIX, U3J1araloTcs MepCreKTUBHbBIE
HanpaBJIeHUs ucciaenoBaHuid. Ha 3Toil  JeKiuu  BBICKA3bIBAKOTCS  METOJMYECKHE U
OpraHU3aIlMOHHBICE OCOOCHHOCTH pPadOTHl B paMKaxX JaHHOW IUCIUIUIMHBI, a TaKKe TaeTcCs
aHaJIN3 PEKOMEHIyeMOoi yueOHO-METOAMUYECKOU TUTEPaTyPHI.

AKaneMmndeckas JIEeKIHS ¢ JIeMeHTaMH JieKIHn-0eceabl — IT0CJIEA0BaTeIIbHOE H3JI0-
JKEHHWE MaTepHalia, OCYIIECTBISIEMOE IMPEMMYIIECTBEHHO B BHJIE MOHOJIOTA IIPEMOJIaBaTelIs.
DneMeHThl JIeKIMU-0ece bl O00eCNeurnBalOT KOHTAKT TMPENojaBaTeNs C ayauTOpued, uTo
MO3BOJISIET TPHUBJICKATh BHUMAaHUE CTYJACHTOB K HauOoliee BaXKHBIM TeMaM JUCIUIUIMHBI,
AKTUBHO BOBJIEKaTh MX B Y4YEOHBIN MpolecC, KOHTPOIMPOBATH TEMI H3IOKEHHUS Y4eOHOTO
MaTepuaia B 3aBUCUMOCTH OT YPOBHS €r0 BOCIIPUSTHUS.

IIpakTHYeckoe 3aHSITHE — 3aHITHE, MOCBAIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUU M
HAaBBIKOB I10 3aKPETUICHUIO TIOJYUCHHBIX Ha JICKITUU 3HAHUMN.

KoncynbTauum — B y4eOHBIX 3aHSATHH, SBISIOMIMICS OMHOW M3 (OpM KOHTPOJIA
CaMOCTOSITEIbHOW ~ paboThl  cTyAeHTOB. Ha KOHCymbTanusx 1O MPOCKOE CTYIEHTOB
paccMaTpuBalOTCs HauOollee CIIOXKHBIE MOMEHTBHI MPU OCBOCHHWM MaTrepuana JUCIHILTUHBL,
MpernoiaBaTesib OTBEUAaeT Ha BOMPOCHI CTYJEHTOB, KOTOpPbIE BO3HUKAIOT Y HUX B TIpoliecce
CaMOCTOSITENILHOM pabOTHI.

JlabopaTopHasi pa6oTa — opranu3aius yueOHoil pabOThI C peaTbHBIMU MaTepUATbLHBIMHU
U UHQOPMAIMOHHBIMU OOBEKTaMH, JKCIEPUMEHTANbHAas padoTa C aHAJIOTOBBIMH MOJEISIMU
peaTbHBIX 0OBEKTOB.

6. IlepeyeHb JIMIEH3MOHHOT0 M (MJIH) CBOOOJAHO PACHPOCTPAHAEMOr0 NPOrPAMMHOIO
o0ecrneyeHusi, MCIOJb3YeMOI0 IIPH OCYINECTBJIEHMH O00pa30BaTe/IbHOr0 Ipouecca Mo
AUCHHUIINHE

B mnmponecce OCYHICCTBJICHUA O6p&30BaTCHLHOFO nmpomoecca 1o OAUCHUIIIIMHE
HCIIOJIB3YIOTCA:



Uit (popMHUpPOBAHUS MATEPUANIOB ISl TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH U TIPOBEACHHUS
MIPOMEKYTOUYHOM aTTECTAIlUH, I (OPMUPOBAHUS METOIMUECKIX MAaTEPHUAJIOB 1O JUCITUTIIIMHE:

- nporpammel Microsoft Office;

- n3narenbckas cucrema LaTex;

- Adobe Acrobat Reader;

JUTSsI TIPOBEICHUS TA0OPATOPHBIX 3aHSATHIN:

- MS Windows 7,10, Microsoft Visual Studio 2017/2019;

- cuctemMa KoHTpouts Bepcuit Git.

7. IlepeyeHb COBpPeMEHHBIX MNPO(ecCHOHAIBHBIX 0a3 JAHHBIX M HWH(OPMALMOHHBIX
CIPABOYHBIX CHCTEM, HCII0JIb3yeMbIX MPH OCYIIeCTBJIEHHH 00pa30BaTeJIbLHOI0 MpoLecca mno
AUCHHILINHE (PU HE00X0IMMOCTH)

B npomecce ocymecTtBieHus ~00pa30BaTENBHOrO — Tpolecca MO JUCHUIUIMHE
UCIOJIB3YIOTCS:

- ABTOMaTH3MpoBaHHas OMbauoTeyHo-uHpopmannonHas cucrema «bYKU-NEXT»

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

- DnektpoHHas OubaroTeyHas cucteMa «Jlaub» https://e.lanbook.com

- DnektpoHHas OubaroTevyHas cucrema «fOpaiir» https://urait.ru

- DnexTpoHHas oubnmuoTeynas cucreMa «KoHCYIbTaHT CTyIeHTa»

https://www.studentlibrary.ru

8. [lepeyeHb OCHOBHOI ¥  [ONMOJHHUTEJBHOH Yy4yeOHOW JHMTepaTypbl, PpecypcoB
HHG(POPMALMOHHO-TEJEKOMMYHUKAUMOHHO ceTn «MHTepHer» (IIpH HEOOXOAMMOCTH),
PeKOMEeHIyeMbIX /1JIs1 0CBOEHHS M CHUIIITUHbI

a) OCHOBHAasl JIUTEpaTypa
1. Anroputrmsl: noctpoenue u aHanu3. / T. Kopmen, Y. Jleitzepcon, P. Pusecr, K.
raitn; mep. ¢ aarn. U. B. Kpacukosa, H. A. OpexoBoii, B. H. Pomanosa - 2-e u3a. - M.
Bunesamc, 2012. - 1290 c.
2. Kymamun B. B. Texnonoruu mporpammupoBaHus. KOMIOHEHTHBIH mojaxon: yd4eo.
nocobue mis By3oB. / B. B. Kymamun - M.: HnatepHer-YH-T HHpOpMannoHHBIX
Texnonoruii : BUHOM. Jlabopatopus 3uanwuii, 2007. - 463 c.
3. UepnsiieB C. A. IlpuHIunIbI, DaTTepHbl U METOJOJIOTHH Pa3paboTKH MPOrPaMMHOTO
obecrieuenus: yueObHoe mocobue mins By3oB — MockBa: M3narensctBo HOpaiit, 2021.
https://urait.ru/viewer/principy-patterny-i-metodologii-razrabotki-programmnogo-
obespecheniya-477495
4. Slxumosa O. I1., HonsaukoB B. JI. OcHoBHbIE anroput™msel Ha rpadax. Tekct Jekuui. -
Sp-nb, U3a. Spl'Y, 2011. http://www.lib.uniyar.ac.ru/edocs/iuni/20110210.pdf

0) AONMOJIHUTEIbHAA JIUTEpPaTypa
1. Kuyr [Honanpny 3. HckycctBo mnporpammupoBanust st OBM. T.1, OcHoBHble
anroputmsl. - M.: Mup, 1976.
2. Kuyr Jonanpn D. MckycctBo mporpammupoBanus it OBM. T.2, [omydncneHHble
anroputmsl. - M.: Mup, 1977.
3. Kayr [Jonamsg D. MckyccTBo iporpammupoBanus: Yueb.nmocooue.. T.3, CopTupoBka
u nouck. / Jonamen 3.Kuyt; Ilep.c anrn. Ilox obm. pex. FO.B. Kozauenko - 2-e
3., uctp.u jaoi. - M.-CI16.-Kues: Bunbsimc, 2000. - 822c¢.
4. Axo A., Xonpkpodrt k., Yneman JIx. IloctpoeHne M aHanu3 BBIYMCIUTEIBHBIX
anroputmoB. M.: Mup, 1979.
https://djvu.online/file/SIt3J8EdMWsy6?ysclid=ljzpbxmg9e828086546
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B) pecypchl cetu «MHTEpHET»
1. IIpoextupoBanue Ha C# https://stepik.org/course/3944
2. ITocranoBka 3aaaun Ha paspadotky 10 https://stepik.org/course/1128
3. OCHOBBI TECTUPOBAHMSI POTPAMMHOTO 00ECIICUCHUSI:
https://universarium.org/course/715

9. MatepuaibHO-TEXHUYECKas 0a3a, HEOOX0AUMAs IJIsI OCYIIECTBJIEHHsI 00pPa30BaTeIbHOI0
npouecca no JMCUMIInHE

MarepuanbHO-TeXHUUYECKas: 06a3a, HeoOXoauMast il OCYIIECTBICHUS 00pa30BaTeIbHOTO
nporiecca 1o JUCIUILTUHE BKIIOYAeT B CBOM COCTAB CHEIHATbHBIC ITOMCIICHHS

- y4eOHbIe ayAUTOPUH JUIS MPOBEIACHUS 3aHATHHA JEKIIMOHHOTO THIA U MPAKTHYECKUX
3aHATUH (CEMHHApPOB);

- yueOHBIE AayIUTOpUW JJIsi TPOBEACHUS J1adOpaToOpHBIX pabor (J1aboparopus
WH()OPMAITMOHHBIX TEXHOJIOTHI);

- y4eOHBIC ayTUTOPUH JJIs1 IPOBEICHHUS TPYITIOBBIX ¥ HHIUBUIYATBHBIX KOHCYJIBTAIUH,

- ydeOHbIE ayJUTOPUU Il TPOBEACHUS TEKYIIET0 KOHTPOJIA W IMPOMEKYTOUYHOM
aTTeCTAllHH;

- MOMEUICHHUS JJIsl CAMOCTOSITEIIbHON paOOThI;

- TMOMEUICHUs IS XpPaHEHUS M MPOPHIAKTUIECKOTO OOCTYKMBAHUS TEXHHUYECKUX
CpeACTB O0yUYCHHMSL.

[TomemieHust i1 caMOCTOSITENIBHON pabOThl O0YYaroOIIMXCs OCHAILEHBI KOMIIBIOTEPHOU
TEXHUKOH C BO3MOXXHOCTBIO TOIKIIOUCHHs K ceth «HTepHeT» u obecreyeHueM J0CTyrna B
AIIEKTPOHHYIO HHPOPMALMOHHO-00pa30BATENBHYIO CPEly OpraHU3alllu.

Kommerotrepnsie knaccel, 06opynoBannsie [I9BM kinacca ne nmwke Intel Pentium IV, 1
Gb RAM, 100G HDD c¢ ycranoBieHHBIM IporpaMMHbIM obecrieuenuem: MS Windows 7/10,
Microsoft Visual Studio 2017/2019. 13 pacuera ogaa IIDBM Ha ogHOro 4eaoBeka.

WHcTpymeHTanbHbIC CpeicTBa pa3paboTKu U yripasieHus npoekramu: Git, Resharper.

ABTOp:

JOTIEHT Kadeapbl KOMIBIOTEPHOI 6€30MacHOCTU U
MaTeMaTHYeCKUX METOJI0B 00paboTKM HHpopManuy, K. ¢.-M. H., SAxnmona O.I1.



IIpunoxenne Nel k paGoueii nporpamMme AU CHHUIIIMHBI
«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. "Memoowt 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
¢dbyHKIIMOHaTBHOCTH, RemoveAt(int position), Contains(T item), u waIEKCATOP.

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

3. B kioHMpOBaHHBIA MPOEKT a00aBbTe HOBBIA Qaitn. B atoT (aiin nobaBpTe CcBOIO
GbyHKIIMOHAIBHOCTh M3 MpOEKTa. Y HMMEHM Kiacca B ABYX (aiimax HamumuTe cioBo partial.
Crnenaiite commit. [lToMmecTuTe U3MEHEHHSI B YIAJICHHOE XPAaHUIIHIILIC.

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

1. Pa3zpaGoraTh M JOKYMEHTHpPOBATH TpPeOOBAaHUS K MPOTPAMMHOMY HPOAYKTY( IO
BapuaHTaM. Bapuantel 1o kuwure: bonbmakoBa Enena HropeBHa 3ajgaHus mpakTUKyma IO
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 codpaTrb OT3BIBBI (POKYC-TPYIIIIEI

4. OcyuiecTBUTh KOAUPOBAHUE COMIACHO M. 1-3 ¢ mapaijienbHbIM CO3/1aHUEM Unit- TECTOB.
O0s13aTeNnbHO UCIOIB30BATh CUCTEMY KOHTPOJISI BEPCUH.

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

3amanue Ha pa3padOTKy MOXKET OBITh MPEIJIOKEHO CaMUMHU CTYJSCHTAMH HCXOAS M3 HX
UHTEPECOB WM TPAKTUYCCKUX 3a]1ad.

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

1. Ber pa3zpabarpiBaeTe OMONMOTEKY JUISI TOCTPOCHHSI TpadUiecKuX HHTEPEHCOB.
OnemeHTy ymnpasieHus TextView MOXHO J00aBUTh HOBOE COCTOSIHUE (PaMKy) WM TOBEICHUE
(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 HCTOJIB30BaTh W MOJOCHI MPOKPYTKU, U paMKy. CIpoeKTUpYyHTEe HEOOXOIUMbIE
knaccel. Kakoit martepH Bel mpumenunn?

Omeem: nammepu /[exopamop.

2. Hago wamucaTh mporpammy, KoTopasi oOpabareiBaeT u3oOpakenus. Ilomp3oBarenb
MOXKET 3arpy3uTh U300pakeHHe, a 3aTeM OTPEIaKTUPOBATh €ro, HapUMEpP, MPUMEHUTH PUIBTP,
KOTOPBIi MOXET W3MEHUTh OTTEHOK H300pakeHusi, Win layccoBCckuil GUIBTp IS €ro
3aTEMHEHHs, YTOObI OHO BBITJISAZEIO TakK, Kak OyATo OHO HE B ¢okyce. M1 nmaxxe mpuMEHUTH
Hekoe 2D mpeoOpa3oBaHue kK HeMy, UYTOObI OHO HE BBITJIANENO IUIOCKMM Ha MOBEPXHOCTH.
Cnpoektupyiite HaOOp KIJIACCOB ISl CEPUH (PHIBTPYIONIUX H300paKeHUs MpeoOpa3zoBaHUM.
Kakoii natrepH Bel ncrionb3oBanu?

Omeem: nammepu /ekopamop.

3. Hago namumcate mpuioxkeHue-dyatr. Ananor "Oecenpl" BKOHTakTe. [lonp3oBaTenu, KTO
uMeeT TpaBo jgoctyma Kk "Oeceme", 1) mosydaroT Bce COOOIIEHUs, HamUCaHHbIE 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 mpuUMeHseTCsl ATOT MATTEPH B IporpaMmMupoBaHuu Ha C#?

Omeem: nammepn Habnrooamenv. Hcnonvzyemces npu obpabomxe cobbimuii.

4. CymiecTByeT BeO-CEpBHC, KOTOPBIA OTCIEKUBAET KYPChl BAIOT Ha TEKYIIUA MOMEHT.
Ha ocHoBe maHHBIX cepBHUCa CTPOSTCS TpaPuKH, KOTOPhIE BU3YATH3UPYIOT M3MEHEHHs Kypca
BaJIOT (KypC IUIsl pa3HBIX BallOT UM COOTHOIICHHs] MexAy HuMmH). [locrme Toro, kak cepBUC
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YCTaHOBUT KypC BaJIIOT HA TEKYIIEe BPeMsl, TOJKHBI U3MEHHUTHCS Bee rpaduku. CrpoeKkTupynTe
HabOp KJIaCcCOB, KOTOPBIA OyneT pemaTh 3Ty 3amady. Kakoi marrepn Bbel mcnons3oBamm? 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
MPOCTBIX AJITOPUTMOB COPTUPOBKH, HAIpPUMEpP, COPTUPOBKOW BCTABKAMH, & TUTAHTCKHE -
nUpaMUIaIbHON WK ObICTpOil copTupoBKOi. [Ipruem ObicTpast copTHpoBKa ObICTpee padoTaer,
HO TpeOyeT Oousbllie HamsATH u3-3a pekypcuu.  PaspabortaiiTe auarpamMmy KIaccoB JUIs
npuioxenus. Ha BXxon moctymaer MaccuB OOBEKTOB, KOTOpBIE pEaNM3YIOT HHTepderic
IComparable<T>. IlpwioxeHue oOIleHUBAeT OO0OBEM IOCTYNHMBIIETO MAacCHBa M COPTHUPYET
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 uncnamu. Kakoit marrepu Bl ucnonb3oBanu?

Omeem: nammepr Komanoa.

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

Bomnpoc 1. K oCHOBHBIM mpeMMyIIecTBAM ABTOMATH3HPOBAHHBIX TECTOB MOKHO
OTHECTH
1. OmnepatuBHOE UHPOPMHUPOBAHUE O COCTOSHUM KAa4eCTBa MPOJYKTa
2. Y7100CTBO HX 3aIycKa U3 KOHCOJIH
3. MHcknrouenue yenoBeyeckoro (akropa mpH MpoBepKe
4. TuOKOCTh COCTABIICHUS TECTOBBIX HAOOPOB
Bonpoc 2. B kauecTBe JH0NMOJHUTEJIbHOH MH(OPMANUM K COOOIEHUIO 00 ommOKe
MO>KHO MPUJIOKUTH
a) CHuMOK 3KpaHa ¢ aeeKTOM
b) Jloru BO BpeMsi BOBHMKHOBECHUS Ie(eKTa
€) Buzeo BocpousBenenus aepexra
d) TecroBble naHHBIC HEOOXOAUMBIE TSI BOCIIPOU3BEACHUS NedeKTa
Bonpoc 3. TecrupoBanme MerogomM 0e10ro, ceporo M 4YepHOro SIMKOB - ITO
TeCTHPOBaHHUE, KOTOPOe KJIacCH(PUIHPOBAHO
a) Ilo 3HaHHIO TECTUPYEMOro OOBEKTa
b) Tlo cTerneHu MOATOTOBICHHOCTH K TECTUPOBAHHUIO
c) Ilo MOMEHTY mpoBeaCHUsI
d) Ilo xapakrepy clieHapueB
Bonpoc 4. O0ecneyeHnst Ka4ecTBa - 3TO MPOLECC WM Pe3yabTaT (pOpMUPOBAHUSA H
NOAEPKKH TPeOyeMbIX XapaKTEPUCTHK U CBOWCTB MPOAYKIHH HA ITANaXx:
a) co3maHus
b) xpaHeHus
C) TpaHCHOPTHPOBAHUS
d) oskcrtyaramuu
Bonpoc S. Uro M3 mnepevyHCIEHHOr0 OTHOCHUTCH K BHYTPEHHHUM IpoueaypaM
odecrneyeHus1 KayecTBa?
a) TecTHpOBaHHE ClICIH(PUKAIIIH
b) wuHTErpanMoHHOE TECTHPOBAHUE
C) HOHHUT-TECTHI
d) o06paboTka 3asBOK B TEXHUYECKYIO MOJJIEPKKY
Bomnpoc 6. [To3BoJisieT 3KOHOMUTH BpeMsi HAa TeHepPaliH TeCTOBBIX JaHHBIX
a) HarpysouHoe TecTHpOBaHHE
b) OObemHOE TecTHpOBaHKE
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C) ABTOMaTU3UPOBAHHOE TECTUPOBAHUE
d) ®okyc-tectupoBaHHe
Bonpoc 7. B onucanne ommoOKy He00X0AMMO YKa3bIBATh
a) IlocnemoBaTebHOCTD ACHCTBUI IS BOCIIPOM3BEICHUS
b) Oxwunaemsiii pe3yabTat
c) ®UO nmoreHIHATLHO BUHOBHOTO pa3paboTyrKa
d) dakTuueckuii pe3yabTaT
Bomnpoc 8. TectTupoBaHue Ha YpOBHe KO0/1a, KOI/1a NPoBepsieTcs padoTa KOHKPETHOM
(GYHKIHMH WM METO/a- 3TO
a) MoaynbHOE TeCTHpOBaHUE
b) TecrupoBanue METOI0M CBOOOTHOTO TIOMCKA
C) DyYHKIMOHAJIBHOE TECTHPOBAHKE
d) HurerpanunoHHOE TECTUPOBAHUE
Bonpoc 9. TectupoBanue cnenupuKanmy BKJIKOYAET MPOBEPKH HA:
d) TPaMOTHOCTb, IOJUTKOPPEKTHOCTh
b) moruky, HOJIHOTY
C) (QYHKIMOHAJIBHOCTB, OTHO3HAYHOCTb
d) moHsTHOCTH, yI0OCTBO
Bomnpoc 10. Yro u3 nepeunciaennoro HE BxoauT B ocHOBHBbIE 3TaNbl o0ecnevYeHust
KavecrBa?
a) OILICHKA YPOBHS KauecTBa MMEIOIINXCS Ha PHIHKE aHAJOTUYHBIX U3/ICITIHIA, aHAIN3
TpeOoBaHUl MoOKymnaTenen
b) moomnepanrOHHBIN KOHTPOJIb B IPOIIECCE MPOU3BOICTBA
C) uCHpaBiCHUE KPUTHYECKUX Ie(DEKTOB
d) KOHTpOJIb KauecTBa M3JICNIUS B YCIOBUIX IKCIUTyaTaI[MU (I1OCIIE TPOIAKH )
K04 Kk Tecty

1 2 3 4 5 6 7 8 9 10

a,c a,b,c,d a a,b,cd a,c c a,b,d a b,c c

JlabopaTopnasi padora Nel. ""Mertoasl nporpammupoBanus'. 6 cemectp.
IIpuMeHeHne cTaHAAPTHBIX KOHTEHHEPOB JaHHBIX /ISl peleHUs 3a/1a4.
[Tpumep 3ananus: He0OX0MMO HaiTh nepBble 10 yacTo BCTPEUAIOLIMXCS CIIOB U3 TEKCTA
o0vemMoM B 3-5 MO6. Hanumure Tpu MeToja, pelialolux 3Ty 337ady, NPUYEM B OJHOM
METO/Ie B KadecTBe KOHTeWHepa /Uil JaHHbIX wucnoib3yercs SortedDictionary<TKey,
TValue>, B gpyrom -- Dictionary<TKey, TValue>, B Tpethem -- SortedList<TKey,
TValue>. CpaBHuTe BpeMs paboThI JUIs KaXk10r0 U3 MeTozoB. [loueMy Tak mpoucxoaut?

JlabopaTopnasi padora Ne2. ""Meroansl nporpaMmmupoBanus'. 6 cemectp.
I. Hanmumure kmacc AVLTree<T>, KOTOpbI COAEPKUT METONbl yNAJIECHUS DJIEMEHTa M3
JiepeBa, OMCKa JIEMEHTA B IEPEBE, BCTABKHU 3JIEMEHTA, OalaHCUPOBKH.
HanwmuTe KOHCOBHOE MTPHUIIOKEHNE, KOTOPOE
- reHepupyeT MaccuB U3 ciydaiHbix 10000 uucern;
- cozgaet ABJI-nepeBo M3 4nces 3TOro MaccuBa;
- yIanseT W3 IepeBa uyucia, KOTopble Haxoquwinch B Maccuse Ha Mecte ¢ 5000 no 7000;
- BBITIOJTHSIET TIOMCK KKIOTO AJIEMEHTa MacCHBa M 3aMepsieT o0lnee BpeMsi, 3aTpaueHHOe Ha
TIOUCK;
- coznaiite SortedDictionary<int, int> Ha OCHOBe 4Kcenl MaccuBa. Takke ynaauTe U3 3TOro
KOHTEIHepa 4ncia, KOTopble Haxoquiuch B MaccuBe Ha Mecte ¢ 5000 mo 7000 u 3ameppTe
BpeMsi, 3aTpaueHHOE Ha IMOMCK BCEX AJIeMEHTOB MaccuBa B SortedDictionary.
CpaBHuTe BpeMs pabOThI ABYX KOJIJICKIUH.
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JlabopaTopnasi paGora Ne3. '""Mertoabl nporpammupoBanust'. 6 cemectp.

1. Hanmummre kimacc HashTable<TKey, TValue>, koTopslii COIEPKUT OTKPHITHIE METOIBI:
yIaJeHUsl 3JIEMEHTA, MOMCKa 3JIEMEHTa IO KIII0YY, BCTaBKH 3JIEMEHTa, peajn3yeT HHTepderic
IEnumerable = <KeyValuePair< TKey, TValue>> wu  HeoOxomumple  BHYTPEHHHUE
METOABI(HaIpUMeEp, YBETHUCHHE TaOIHIIbI).

Paspemienre KOJUIM3MHA: METONOM LENoYeK JHUO0 OTKpbITas ajapecauusi(JIMHEeHHoe,
KBaJPaTUYHOE WM ABOWHOE HCCIIEIOBAHNUE).

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

3. Hamummre KOHCOJIIBHOE NPUIIOKEHHE, KOTOPOE 3aMepseT BpeMs paboThl Kiacca
Dictionary n HanucanHoro Bamu. J[7s1 3T0ro Hy»HO HanucaTh J1Ba METOJA.

Ha Bxoze ams kaX0ro METo1a - MacCHB CJIOB, IMOTy4eHHBIX U3 (paiima WarAndWorld.txt

B merone co3maercss 4acTOTHBIM cioBaphb s CJIOB JaHHOro (aina. M3 Hero moyyyutsb
BBIOOPKY CJIOB JUIMHBI 7. W KaXk[j0€ U3 CIIOB BEIOOPKH YIAINTh U3 OCHOBHOTO CIIOBApS.

CpaBHuTe BpeMs pabOTh! ABYX KOJJICKIHH.

JlabGoparopHasi padora Ne 4. "MeTtoabl nporpammupoBanus'. 6 cemectp.
Peasm3anms u ucnoJib30BaHue CIMCKA € MPOIYCKaAMU.

[Ipumep 3amaHus: AONUIIMTE METOJ yJAICHUS dJeMEHTa (MOMCKa AJIEeMEHTa U T.II. -- 10
BapHaHTaM) B IIPOEKT, CO3/IaHHbIM Ha jekuuu. CpaBHUTE BpeMsi padOThl IO MOMCKY, BCTABKE,
yIaJeHUIO 2JIEMEHTOB Pa3HBIX THUIIOB JABYX KOJUIEKIHMH --- ctaHaapTHoro SortedList u crmcka c
npornyckamu Ha He MeHee yeM 10000 sieMeHTOB.

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

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;
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Random _rd;

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;
b

for(int i=0; i<= height ; i++)
13



{

var newltem = new Node<TKey, TValue>(key, value);
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 pabora Ne 5. '""Metoasl nporpaMmmupoBanus'. 6 cemectp.
Hcnonb3oBanue oyepean ¢ NPpUOPUTETAMU(MIUPAMMAbI, KY4H) JJIsl peleHust
Pa3JIMYHBIX 32124

I. Hamummure kmace BinaryHeap<T>, KOTOpBI COJAEPKUT OTKPBITHIE METOJBI BCTABKU
AIIEMEHTA, ylajaeHus HauOobIero(HauMEHbILIEr0) JJIEMEHTA, HOMCKa
HauOO0IbIIer0(HAUMEHBIIIET0) dJIEMEHTa U HEOOXOUMBIE 3aKPBIThIe METOABI( HAPUMEDP, METO]
BOCCTAHOBJIEHMSI CBOMCTB TUPAMU/IbI).

II. Hanumwure npuiokeHHe, pelaronee 3aady(llo BapuaHTaM) W HUCHOJb3YIOIIee
onucanHbii Bamu kmacc. ITpumep 3amgauu: JlaHo K OTCOpTHpOBaHHBIX CIHCKOB C OOIIUM
KOJIMYECTBOM N ayieMeHToB. Hajo uX coeAnHUTH B OAMH OTCOPTUPOBAHHBIN CIHUCOK 3a BpeMs
O(nlogk), ucrionb3ys mupaMuy.

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

1. OnuiunTe uHTEpdEic I anropuTMa MoUcKa NoACTpokH. MeTo uHTepdeiica JOmmKEH
BO3BpAIllaTh CIMCOK MO3ULIUNA, HAUMHAS C KOTOPBIX MOCTPOKA BXOAUT B TEKCT.

Hanummre aBa kiacca, peaaus3yrolye 3TOT UHTepdeiic, s alropuTMOB, yKa3aHHbIX B
Bamem Bapuanre.( AIropuT™ IpoCTOro noucka nojactpok. Anroputm Padbuna-Kapra,

Hanuimre 1oHUT-TECTHI U1 KaXK10T0 U3 aJrOPUTMOB.

2. Hanumure npuIOKEHUE, KOTOPOE HIIET BCE BXOXKJIEHHUS MOJCTPOKH, 3aJaHHON
MOJIb30BaTeeM B OONBIIIOM TeKCTOBOM (haiiie( "anna.txt").

CpaBHuTte BpeMs pabOThl ABYX pa3InYHBIX aJITOPUTMOB.

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

1. Onumute knacc rpad. I'pad cumthiBaeTcst u3 aitna. B mepBoii cTpoke aitna
yKa3bIBAETCSl KOJMYECTBO BEpIIMH B Tpade. Bo BTOpOl CTpoke - HOMepa BEpIIHH, CMEXKHBIX C
HYJIEBOH, B TpeThell - HOMepa BEPIUIMH CMEKHBIX C IIEPBOM U T.1.

2. Hanummre peanu3anuio alropurMa corjiacHo Bapuanry. (Anroputm bennvana-®dopaa,
ANTropuTM NOUCKAa MaKCHUMalbHOTro notoka AnroputM Kpackana ( cnucok pebep XpaHUTCS B
kyue) Anroput™ JlelikcTpbl ( crnucok pedep XpaHUTCS B Kyde) AJTOPUTM BbLAEICHUS
JIBYCBSA3HBIX KOMIIOHEHT Anroputm dmoiiga

JlaGopatopHyto paboTy Ne 7 MOKHO CAaTh AUCTAHIIMOHHO PEIINB KOHTECT
https://official.contest.yandex.ru/contest/8169/enter/

KonTtpouabHasi padora no teme ""0uHapHble AepeBbs' . [Ipumep 3axanus.
1. Tloctpouts ABJI-nepeBo mo mocnenoBaTenbHOCTH Kinroueit: 7, 11, 44, 27, 29, 16, 13,

15,18, 3
2. Ynpamuth u3 nocrpoerHoro ABJI-nepeBa mocienoBaTeIbHOCTh Kirouei: 15, 7,29, 11
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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=

3. Hammcartpe MeTon, KOTOpBIH BO3BpalllaeT MakCUMalIbHBIN 371eMeHT B ABJI-nepese.
public T GetMaxTreeltem()
4. Hammcarts MeTos1 00X0a OMHAPHOTO JepeBa
Ortser:

1.

VYmammm 15

VY namumm 7

VY namunm 29
Vamumm 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. Hanpumep, KOJ MOXKET ObITh TAKHUM:
public class AVLTreeTraverse

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

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

if (node !=null)
15



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

¥
return nodeWalkOrder;
¥
}
Tabauua coomeemcmeuss KOHMPOIbHBIX MEPONPUAMUIL, KOMNEMEHYUL U
UHOUKAMOPOB UX OOCHUNCEHUS
Konmponsnoe meponpuamue Huouxamop oceoenus KomnemeHyuu

Paboma na npakmuueckux 3anamusx HU-YK-2.1, U-OIIK-7.2, U-OIIK-7.1
Coaua npoexma N-YK-2.1, U-OIK-7.1
Jlabopamopuwvie pabomol 1-6 N-OI1K-7.1
Tecm no oyenxe xauecmesa 110 H-OIIK-7.2
Konumponvusie pabomul N-OI1K-7.1

2. Cnucok BOIIPOCOB " (I/I.TII/I) 3aJaHuH 13 MMpoOBEACHUSA l'lpOMe)KyTO‘-IHOﬁ arrecranmuun

Bonpocsl k 3a4eTy no gucuuivinae «Meroabl mporpaMmMupoBanus» V cemecTp

1. IIporpammubie cuctembl. OCHOBHBIE MPOOIEMBbl pa3paOdOTKHU CIOXKHBIX MPOTPAMMHBIX
cucteM. [IpuHIMIBI pabOTHI CO CIIOKHBIMU CUCTEMaMU

2. Kuznennwri muka [10. CrangapTuzanus >KU3HEHHOIO IIMKJIAa B CHUCTEME

rocynapctBeHHbIX ctangapros ECIT u TOCT P MICO/MDK 12207.

3. Mojenu »u3HEHHOT0 IUKIIA (KacKaaHasi, ciupalibHas, (opMaibHbIe U JIp.).

4. I'nbkue merononoruu pazpadorku (XP, Scrum, RUP u ap.).

5. Amnamu3 mnpenmetHod oOmactu u  TpeboBanus k [1O. @OyHKIHOHANIbHBIE H
He(pyHKIIMOHANIbHBIE TpeOoBaHus. Paszpaborka TpeboBanuii. Crernudukaius TpeOOBaHUN K
IPOrpaMMHOMY 00€CIIEUEeHUI0, TEXHUUYECKOE 3aJaHue.

6. ApXWUTEKTypHOE U  JeTalbHOE€  MpoekTupoBaHue. OCHOBHbIE  IPUHLIHUIIBI
MPOEKTUPOBAHUSI( CTPYKTYPUPOBAHHUE CHCTEMBI, MOJEIHPOBAHUE YIPABICHUS, MOIYyJIbHas
JIEKOMITO3HIIHA).

7. ApxuTeKkTypa pacHpeleleHHbIX CHUCTeM. XapaKTepUCTUKU pacCIpeleleHHBIX CHCTEM.
ApXuUTEKTypa KIHEHT-cepBep( MOJAENM TOHKOIO U TOJCTOrO KIHEHTAa). ApPXHUTEKTypa
pacrpeesieHHbIX 0O BEKTOB.

8. OOBekTHO-OpueHTHpOBaHHOE TmpoekTupoBanue. SOLID. Tlpomecc 00BEKTHO-
OPUEHTHPOBAHHOI'O MPOEKTHUPOBAHUS: OKPYKEHHE CHUCTEMbl U MOJEIU €€ HCIOJIb30BaHUA,
POEKTUPOBAHUE  ApPXUTEKTYpbl,  ONpEJEICHHE  OOBEKTOB,  MOJEIM  APXUTEKTYpHI,
cneunduupoBaHue UHTEPPEHCOB OOBEKTOB.

9. IlpoexkTupoBaHHE C TOBTOPHBIM HCIOJIH30BAHUEM KOMIIOHEHTOB. [loCTOWHCTBA U
HepoctaTku. [lokommoHeHTHas pa3paboTka. CemeiicTBa mpunoxeHuil. [IpoekTHbie maTTepHBbI(
dacan, onuHOYKa, amantep, ¢padpuka, KOMaH/a, CTPATEeTHs, MAOJIOHHBIA METO/, HaOJ01aTeb,
JIEKOpaTop, UTEPATOP).

10. TIpoextupoBanme wHTepdeiica TmoNb30BaTeNsd. [IPUHIUIBI  TPOSKTUPOBAHUS
uHTepdeiicoB noib3oBarens. BzaumoneiictBue ¢ nonp3oBarenem. [Ipencrasnenue nHpopMalmu.
CpenctBa nmoanepxku mnonb3zoBarens. OnennBanne nuarepdeiica.

11. KauectBo IO u meromsl ero koHTpois. KadecTBO mporpaMMHOTO oOecreyeHHs.
Meronsl KOHTpOJds KadecTBa. TectupoBanue. IIpoBepka Ha Mopensx. Buubl m ypoBHUM
tecTupoBaHus. CTpaTernu BOCXOJAIIETO U HUCXOMAAILIETO TECTUpOBaHUA. MeToabl «Oenoro» u
«4EpPHOTOo» AlUKa. ABTOMATH3HPOBAHHOE U pydyHOe TecTHUpoBaHue. Pa3paboTka uyepes
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tectupoBanue (TDD). [TokpbiTue KO7a TECTAMMU.

12. VnopaBnenue mnpoekToM. HMHCTpyMEHTAIbHBIE CPEACTBA YIPABICHHS MPOECKTaMU.
VYmopasnenne nepcoHanoM. IIpaBa u 00sS3aHHOCTM YICHOB KOJUICKTHBA. MOTHUBAIHS.
Opranuzaiys COBMECTHON pabOThI KOJIJIEKTHBA.

IIpomexyTouHas aTTecTanys Mo JUCHUILINHE IPOBOANTCS B (popme 3ayeTa.

3auer mpoBoautcs B (opme cobecenoBanus. K MOMEHTy 3aueTa y CTyJeHTa JOJKEH
OBITH CllaH MPOEKT, cieliaHa JlabopatopHas pabota, mpoiaeH Tect. CornacHo ciay4dailHOMY
BbIOOPY CTYAEHT JAaeT OTBET HA OJIMH BOIPOC, BHIHECEHHBIN Ha 3a4eT.

BOl'[pOCbI K 3K3aMEHYy 0 TUCHUIIINHE «MeToabl NnmporpaMmMupoBaHusD VI ceMecTp

I. CTpyKTypHl JaHHBIX.
1. MaccuB, crek, ouepenp, cnucok. CnoBapb. Peanuszanus, meroabl paboThl € 3TUMH
CTPYKTypaMH JaHHBIX.
2. bunapusie nepeBbs. [I[pumeHenne nepeBbeB s MOUCKA.
3. Camobanancupyromnmmecs nepesbsi. ABJI-nepeBbs.
4. b-nepeBbs, UX IPUMEHEHUE JJIs1 BHEIIIHEW COPTUPOBKH.
5. Cnucok ¢ npomycKamu.
6. Ilupamuna( nBonyHas Kyda). Ee peanu3zaius Ha OCHOBE MacCHBa.
7. Xew-taOnumpl. PazpemieHue KoumM3uil MeToIOM Lenouek. PaspelieHune KOJUIM3UH C
IIOMOLIbIO OTKPBITOM aJpecalyy: NPUMEHEHUE JMHEHHOro, KBaJpaTUYHOIO METOJa U METoAa
JIBOMHOTO XEIIUPOBAHUA.
II. Anroput™bl. Mojenbs BBIUMCICHUN Il CpaBHEHUs anroputmoB. Hauxynmee u cpenHee
BpeMs paboTel. O6o3HaueHus O u O.
III. CopTrpoBKH.
1. AnropuT™Mbl BHYTPEHHEW COPTHPOBKH: COPTUPOBKM CPAaBHEHHSIMH: BCTaBKaMH, BEIOOpOM W
oOmeHaMu. OLieHKa CII0KHOCTH paboThl aJITOPUTMOB BHYTPEHHEH COPTUPOBKH.
2. [lupamunianbHast copTupoBka. Bpemst ee paboThl.
3. Beictpas coptupoBka. Bpems ee paGoTsbl.
4. OcHOBHas TeopeMa JyIsl OLIEHKU PabOThl pEeKYPCUBHBIX aJITOPUTMOB (0€3 J0Ka3aTeNbCTBA).
IV. Anroput™Msl moucka nojacTpok.
1. Anaroputm mpocToro rnomcka moJCTpoK.
2. Anropurm Pabuna-Kaprma.
3. Anroputm Knuyra-Moppuca-IIparra.
4. Anroputm boiiepa- Mypa.
V. Anroputmbl Ha rpadax.
1. CniocoOw1 3a1anus rpadoB.
2. AnroputMbl 00x0/1a Tpad)OB B IMIUPUHY U TTyOUHY.
3. ANropuUTM HaxXOX/AE€HUS JBYCBSA3HBIX KOMIIOHEHT Irpada.
4. OcToBHBIE J€peBbsi MUHUMAaJIbHOW CTOUMOCTH U aITOPUTMBI UX MIOCTPOEHUSI.
5. AIropUTMBI HaXOXKJIEHUS KpaT4YalIIUX paccTOSHUN Mexny BepmmHamu( [elikcrpa, dmuoin,
bennmana-®oppa).
6. 3a1aya 0 MaKCUMaJIbHOM MOTOKE( aaroput™ DamMoHca-Kapra).

3K3aMCHaHHOHHBIﬁ OTBET OLICHHUBACTCA IIO0 4-x OalbHOM CUCTEME, B COOTBETCTBHUEC C
KOTOpOI\/’I BBICTaBJISAOTCA OLCHKU «OTIHUYHO», «XO0po1Io», «YAOBJICTBOPUTCIIBHO),
«HCYOOBJICTBOPUTCIBLHOY.

l'[paBn.na BbICTABJICHHA OLICHKU:

OIICHKA «OTJIUYIHO» BBICTABIIACTCA CTYACHTY, €CJIM OH BJIAACECT MAaTECPHUATIOM JUCIUITIUHBI,
YCTKO U OHNPCACICHHO OTBCYACT HA BOIIPOCHI, JIETKO CPABHUBACT Pa3JIMYHBIC 4AaCTH, pa36HpaeT

17



HOBBIC U CJIOKHBIE IIpeUIaraéMble €My Cilydau, BUJUT U IOHUMAET B3aUMOCBS3b IIOHATUH, JIETKO
CIIPABIIAETCS C IMPAKTUYCCKUMHU 3aJaHUSAMU.

OLICHKA «XOPOII0» BBICTABISACTCA CTYIAEHTY, €CIIM OH TBEPAO 3HACT U IIOHUMAET MaTepuall,
IPaMOTHO U IO CYLIECTBY M3JIaraeT €ro, He JIOIyCKAaeT CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha
IIOCTaBJICHHBIE BOIIPOCHI, MPABUIBHO INPUMEHSET TCOPETUYECKHUE IIOJIOKECHUS IIPU PELICHUU
IPAaKTUYECKUX BOIPOCOB M 3aJad, BJIJAECET HEOOXOIUMBIMU HaBbIKAMHM U IPHEMaMHU HX
BBIIIOJIHCHMUS.

OLICHKA «YAOBJIETBOPHTEIbHO» BBICTABIACTCA CTYINEHTY, €CIIM OH HWMEET 3HaHusd
OCHOBHOI'O Marepuasnga, HO HE YCBOWI €ro JACTaJed, MOXET OTBETUTb Ha BOIPOCHI IO
ONpPEACICHUSAM OCHOBHBIX IOHATUH, HO NPUXOAUT B 3aMEUIATEIBCTBO OT 3aJaHUM 11O
OOBSCHEHUIO B3aMMOCBSA3M WM JIOKA3aTEIbCTBY IOJIOXKEHUH JUCLMIUIMHBL, HCIBITHIBAET
3aTPyAHEHUs NIPH BBIIIOJIHEHUH NIPAKTUUECKUX PadoT.

OLICHKA «HEYAOBJIETBOPHTEJIbHO» BBICTABIISICTCS CTYIAEHTY, KOTOPBIA HE 3HAET
3HAYUTENBHOM YacTH IPOrpaMMHOIO Marepuaia, JOIYyCKAaeT CYLIECTBEHHbIE OLIMOKH,
HEYBEPEHHO, C OOJBIINMU 3aTPYTHEHUSAMHU M OIINOKAMH BBIOIHACT MPAKTHUECKUE PaOOTHI.

3. MeToauyeckue peKoMeHIAIUH MPeNnoIaBaTesro
Mo Mpoueaype oOeHNBAHUS 3HAHUI, YMEHH i, HABBIKOB U (MJIH) ONBITA /IeATEIHLHOCTH,
XapaKTepU3yIOIIUX 3Tanbl POPMUPOBAHNUS KOMIIETEHIIUIH

Lenbro mpouenypsl OLICHUBAHUS SBISIETCS OMpEeNIEHNE CTENIEHU OBJa/ICHUsI CTYACHTOM
0KHMJIaeMbIMU pe3yibTaTaMu OOy4YeHUs (3HAHHMSIMHU, YMEHHSIMHU, HaBbIKAMU U (WJIM) ONBITOM
JIEATEITLHOCTH ).

[Iponienypa orieHUBaHMSI CTENEHU OBJIAJICHUS CTYACHTOM OKHMJIa€MbIMU pPE3yJbTaTaMU
0o0y4eHHUs OCYIIECTBIAECTCA C TOMOIIBI0O METOAMYECKUX MaTepuasoB, IPEACTABICHHBIX B
pasnene «TumoBbie KOHTPOJIBHBIE 3a/IaHUS WJIM WHBIE MAaTEePHAIIbl, HEOOXOJUMBIC JI OIICHKH
3HAHWW, YMEHUW, HABBIKOB M (WUJIM) ONBITA JCSITENbHOCTH, XapaKTEPU3YIOIIUX ATAarlbl
(bopMHUpPOBAHUS KOMIIETEHITU»

3.1 Kputepuu ouleHUBAHUS CTeNEeHH OBJIAIeHUs 3HAHUSIMH, YMEHHUSIMU, HABBIKAMH H
(M) ONBITOM JAEATEJBLHOCTH, ONpee/siioIue YPOBHU ¢(hOPMUPOBAHHOCTH KOMIIETCHIIHI

IToporosslii ypoBeHb (001111€ XapaKTEPUCTHKH):

- BJIaJIeHUE OCHOBHBIM O0BEMOM 3HAHUM IO MPOrpaMMe JUCIUIINHBL,

- 3HAaHUWE OCHOBHOH TEpMHUHOJOIMH JaHHOM 00JIacTH 3HAHUM, CTUIMCTUYECKH TI'PaMOTHOE,
JIOTUYECKH MPaBUIBLHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI 0€3 CYIECTBEHHBIX OIINOOK;

- BJIAJEHUE HHCTPYMEHTapUEM JAMCLMIUIMHBI, YMEHHE €ro HCIO0JIb30BaTh B DPELICHUU
CTaHJIapPTHBIX (TUIOBBIX) 33/]a4;

- CHOCOOHOCTh CaMOCTOSITEIbHO TPHUMEHSATh THUIOBBIE pELIEHHs B paMkax paboueit
MIPOrpaMMbl IUCHUIUIMHBI;

- yCBOEHHME OCHOBHOM JINTEPATYyphl, PEKOMEHAOBAaHHON paboyel mporpaMMOi TUCIUILIINHBI;

- 3HaHue 0a30BBIX TEOpHUil, KOHLEMIMI M HampaBICHUH MO U3y4aeMOM JUCHUIUINHE;

- caMocTofATelbHas padoTa Ha MPAKTHUECKUX M JTAOOPATOPHBIX 3aHATHSAX, MEPUOAMYECKOE
ydacTHe B TPYMIOBBIX OOCYXJEHUSX, JOCTAaTOYHBIM YPOBEHb KYJIbTYPHI HCIIOJIHEHUS
3a/IaHMI.

IIpoaBMHYTHII YpOBeHb (001IME XapaKTEPUCTHKH):

- JIOCTaTOYHO TIOJIHBIE M CHUCTEMaTHU3WPOBAHHbIE 3HAaHUS B 00bEME MPOrpaMMBbI
JUCLUIUINHBL,

- WCIMOJIb30BaHWE OCHOBHOW TEPMUHOJIOTHU JIaHHOW 00JIaCTU 3HAHUM, CTHJIUCTUYECKH
IPaMOTHOE, JIOTUYECKH IPaBUIIBHOE W3JI0KEHHE OTBETa Ha BOIIPOCHI, YMEHME JENaTh
BBIBO/JIbI;
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- BJIAJEHUE HUHCTPYMEHTApUEM [UCLUUIUIMHBI, YMEHHME €ro HCIIOJIb30BaThb B PELICHUU
y4eOHBIX U MPOo(dheCcCHOHATBHBIX 3a/1a4;

- cnocoOHOCTh CAMOCTOSITENIFHO PelIaTh CIOXKHBIE 337auu (Mpo0sieMbl) B paMKax paboueit
[IPOrpaMMbl IUCHUILINHBI;

- YCBOGHHE OCHOBHOM M JIOTOJHHUTEIBHOW JUTEPATypbl, PEKOMEHIOBAaHHOW paboueii
MIPOrpaMMON JUCIUIUIMHBL

- YMEHHUE OpHUEHTUPOBATbCA B 0a30BBIX TEOpPUAX, KOHLENIUAX W HAIpPaBICHUSAX IO
M3y4aeMoOM IUCUMIUIMHE U JaBATh UM CPABHUTEIIBHYIO OLICHKY;

- caMmocTosATeNbHAs paboTa Ha MPAKTUYECKHX M JIADOpPATOPHBIX 3aHATHUSAX, y4dacTUE B
IPYMIOBBIX 00CYXIEHUSAX, BBICOKUI YPOBEHb KYJIbTYPbl UCIIOTHEHHUS 3a/1aHUH.

Bbicokuii ypoBeHb (0011I1e XapaKTEPUCTHKH ):

- CHCTEMaTU3UpPOBaHHbIE, T[JIyOOKME ¥  TMOJHbIE 3HAHMS 1O  BCEM paszjeliaM
JUCLUILINHBL,

- TOYHOE HCHOJb30BAaHUE TEPMHUHOJOTUU JIaHHOM O0OJacCTH 3HAHWM,  CTHJIMCTHUYECKH
IPAMOTHOE, JIOTUYECKH MPAaBWIBHOE H3JI0)KEHUE OTBETa Ha BONPOCHI, YMEHHE JENaTh
000CHOBAHHBIE BLIBOIBL,

- Oe3ympeuyHoe BIaJIcHUE HWHCTPYMEHTApHUEM JUCUUIUIMHBI, YMEHHE €ero MCIOJIb30BaTh
B [IOCTAHOBKE U PELLIEHUM HAyUYHBIX U NPOPECCHOHANbHBIX 3a/1a4;

- CIIOCOOHOCTh CaMOCTOSITEIbBHO M TBOPYECKM peIIaTh CIOXKHBIE 337ayu (MpoOieMbl) B
paMKkax pabodeil mporpaMMbl TUCIIUILINHEI;

- TMOJHOE M TJIyOOKOE€ YCBOGHHE OCHOBHOW U  JIONOJHUTENIBHOM  JUTEpaTyphl,
PEKOMEHI0BaHHOW paboueil MporpaMMoil IUCHUILIMHBI;

- YMEHHME OpPHUEHTHUPOBATHCA B OCHOBHBIX TEOPHUSAX, KOHUENUMUAX U HANpaBICHUSAX IO
M3y4aeMOH IMCUUIUIMHE U JaBaThb UM KPUTHYECKYIO OLICHKY;

- aKTHBHAas caMoOCTOsiTellbHas paboTa Ha MPAKTUYECKUX M JIA0OPATOPHBIX 3aHATHUSX,
TBOPUECKOE Yy4YacTU€ B TPYHIOBBIX OOCYXIEHHUSAX, BBICOKHM ypOBEHb KYJIbTYpPBI
WCIIOJTHEHUS 3aJIaHUM.

3.2 Onucanue Npoueaypbl BHICTABJIEHUS OLIEHKHU

B 3aBucumocTu OT ypoBHSI COPMHUPOBAHHOCTH KaXKJOW KOMIIETEHIMU M0 OKOHYAaHUU
OCBOEHUSI AMCLUMIUIMHBI CTYIAEHTY BBICTABISAETCS  OLEHKA. /sl OUCHUIUIMH, U3y4aeMbIX B
TE€YEHHE HECKOJIBbKHUX CEMECTPOB, OIIEHKAa MOKET BBICTABIATHCA HE TOJBKO MO OKOHYAHHUU €€
OCBOCHMS, HO U B NPOMEKYTOUHBIX ceMecTpax. BuJ OLEHKH («OTIMYHO», «XOPOILIOY,
«YAOBIIETBOPUTEIBHOY», «HEYIOBIETBOPUTEIBHO», «3aUTE€HO», «HE3auTE€HO») OIpeAeseTCs
paboueil mporpaMMoi IUCHUIIMHBI B COOTBETCTBUHU C YU€OHBIM IJIAHOM.

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

OneHka «XOpOIIO» BBICTABJIAETCA CTYACHTY, y KOTOPOTO KaXJaas KOMIIETEHLUs
(TTOTHOCTBIO WM YACTUYHO (popMUpyeMasi JaHHOW AUCIUIUIMHON) chopMuUpoBaHa HE HUXKE, YEM
Ha MPOJABUHYTOM YPOBHE.

OneHka «yJOBJIETBOPUTEIbHO» BBICTABISETCS CTYIAEHTY, y KOTOPOrO KaxKJas
KOMITETEHIHS (ITOTHOCTHIO MJIM YaCTHUHO (popMUpyeMast TaHHON AMCHUIUIMHON) chopMUpOBaHa
HE HIKE, YeM Ha IIOPOrOBOM YpPOBHE.

O1eHKa «HEYIOBIIETBOPUTEIBHO» BBICTABISETCA CTYACHTY, Y KOTOPOro XOTs Obl O/HA
KOMIETeHIHS (TIOJTHOCTBIO WM YaCTUYHO (hopMUpyeMasl TaHHOW NTHUCHUILUIMHON) copMupoBaHa
HWKE, YEM Ha IOPOTOBOM YPOBHE.

OneHka «3a4eT» BBICTABIAETCA CTYIEHTY, Y KOTOPOro KaKJaas KOMIIETEHIIUS
(TTOJIHOCTBIO WJIM YAaCTUYHO (OopMHUpYyeMasi JaHHOW JUCHUIUIMHON) chOpMHUpOBaHA HE HIXKE, YEM
Ha MIOPOrOBOM ypOBHE.
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OLIGHKa «HEC3aUYTCHO» BBICTABJIACTCA CTYACHTY, Y KOTOPOI'0 XOTA 651 OJHa KOMIICTCHIIUA
(TOTHOCTBIO WJIM YacTUYHO (popMUpyeMasi JaHHOW JUCIUTIINHON) ChOpMHpPOBaHA HHUXKE, YEM
Ha MOPOTOBOM YPOBHE.
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IIpunoxenne Ne2 k paGoueil nporpamMme AUCHHUIIIMHBI
«MeTtoabl NPOrpaMMHPOBaHUSD)

MeToauyeckue yKa3aHUs JJIsA CTY/IEHTOB 110 OCBOEHHIO JUCIIHIIMHBI

OcHoBHOW (opMOIl M3/I0KEHUST  yuyeOHOro marepuaiga MO JUCHMIUIMHE «MeToabl
NPOrpaMMHPOBAHMS» SBISIIOTCS JIGKIMHM, pU4eM B (QopMme JeKIuHu-Oecepl WIM MacTep-
kinacca. Ilo OosBIIMHCTBY TeM MpeniycCMOTpPEHbl J1a0OpaTOpPHBIE 3aHATHS, HAa KOTOPBIX
IIPOUCXOIUT 3aKPEIUIEHUE JIEKIMOHHOIO Marepuajga IyTeM NPUMEHEHMS €r0 K KOHKPETHBIM
3ajjayaM ¥ 0TpabOTKa HAaBBIKOB pPAa0OTHl IO pa3pabOTKe aJrOpPUTMOB U Pa3IMUYHBIX CTPYKTYp
JAHHBIX, WA pabOThl C pPa3IMYHBIM MpPOrpaMMHBIM oOecrnieueHneM( Hampumep, ¢ 110 mo
KOHTPOJIIO Bepcuii). B msaTom cemecTpe miisi 3akperuieHHsi Marepuaia o temam "AHamu3 u
pa3pabotka TpeboBanuit", " IlpoekTHpoBaHHWE apXUTEKTYpbl MNpPOrpaMMHBIX cuctem", "
Attecranmst u  Bepudukarus I[1O" HeE0OX0AMMO BBITOTHUTH IPOEKT: CHPOCKTHPOBATH,
pazpaboTarb M IPOTECTUPOBATh IPWIOKEHHUE, pellalollee pealbHyro 3agady. llpoekr
BBINOJIHAETCSI KOMaHAOH U3 JBYX YEJIOBEK, IPU 3TOM 0053aTENbHO MCIIOJIb30BaTh CHUCTEMY
KOHTPOJISI BEPCUI U 00U pPErO3UTOPHUIL.

JU1sl yCHEeImHOro OCBOEHMs TUCIMILIIMHBI OY€Hb Ba)KHO pEIIEHHE JOCTAaTOYHO OO0JIBIIOro
KOJIMYECTBA 3ajad, TpeOyroIMX pa3padOTKH alropuTMa W HAIUCaHUsS MpOrpamMmbl, Kak B
ayJIUTOpUH, TaK U CaMOCTOSITEJILHO B Ka4eCTBE JOMalIHUX 3anaHuil. [Ipumepsl penienus 3agad
pa30buparoTcsl Ha JIEKUUSAX M TNPAKTUYECKUX 3aHATHSIX, IPU HEOOXOIUMOCTH M0 Hauboiee
TPYOHBIM TE€MaM IIPOBOASTCS [OIOJHUTENIbHbIE KOHCyJIbTauuu. s pemeHus Bcex 3anad
HEoOXOIUMO  3HaTh M NOHMMATh JIEKLIMOHHBIM Martepuain. IlosTomy B mpouecce HM3ydeHHs
JUCLUIUINHBL PEKOMEHIYETCSl PETYJIIPHOE MOBTOPEHUE NIPOWIEHHOTO JIEKIIMOHHOTO MaTepuaa.
Marepwua, 3aKOHCIIEKTUPOBAHHBIN Ha JIEKIHUIX, HEOOXOMMO JoMa elle pa3 mpopadaTbiBaTh U
IpU HEOOXOIMMOCTH JIOTIOJIHATH MH(OpMAaIMel, IOITy4eHHONW Ha KOHCYIbTAlUAX, IPAKTUHYECKUX
3aHATUSAX WIN U3 YIeOHOU JIUTEPATYPHI.

bosibioe  BHMMaHUE JOJKHO OBITh YIEJNEHO BBHINOJIHEHUIO JOMallHed paboTsl. B
Ka4yecTBE 3aJaHUi Il CaMOCTOATENBHOM pPabOThI J0OMa CTYACHTaM MpPEeUIaraloTcs 3a/Jadd,
aHaJIOTUYHBIE PAa300paHHBIM Ha JEKIHUSIX M TMPaKTHUECKUX 3aHATHSAX WIM HEMHOro Ooiee
CJIOKHBIE, KOTOPbIE SIBJISIIOTCS PE3YIbTATOM O0BEIMHEHHUS HECKOJIBKUX 0a30BbIX 3a/1a4.

JUis IpOBEpKM U KOHTPOJIS YCBOGHMs MaTepuala B Te€UeHUE OOY4YEeHUs MpU claue
1abopaToOpHbIX padOT MpernoaaBaTesb 33Ja€T BOMPOCH! MO3BOJSIOUINE BBIICHUTH MOHMMAaHHE
MmarepHaia. Takke NpoBOAATCA KOHCYIbTalUU (IIPU HEOOXOIUMOCTH) MO pa3zdopy 3alaHui s
CaMOCTOSITENIbHOM paboThl, KOTOPBIE BHI3BAIIU 3aTPYAHEHHUS.

B koHue 5 cemecTtpa CTyAEHTHI CHAIOT 3a4eT, a B KOHLE Oro - sK3aMeH. ODK3aMeEH
INPUHUMAETCS O HK3aMEHALMOHHBIM OuJieTaM, KaXIblil M3 KOTOPHIX BKIIOYAET B ce0sl OJUH
TEOPETUYECKU BONPOC M Tpu 3amauud. Ha caMoCTOATENbHYIO NOATOTOBKY K JK3aMEHY
BbIENsieTCsl 3 JAHS, BO BpeMs MOATOTOBKM K 3K3aMEHy IpeaycMOTpeHa rpynmnoBast
KOHCYJIbTaLIHSl.

1. HanwmcaTth MeTOJ, KOTOPBIN BO3BpaIllaeT MaKCUMalbHbIHM 3neMeHT B ABJI-nepese( B
OMHApHOM JIepEBE MTOMCKA).

2. Hanwmcarts MeTo1, KOTOPBIN BO3BpallaeT MUHUMANbHBIN 3eMeHT B ABJI-nepese( B

OMHAPHOM JIepeBe TTOKCKA).

Hamucats meton o6xoma ABJI-nepeBa(bunapHOrO AepeBa MOKUCKA).

Hanucatbs MeTos BcTaBKH 3JIEMEHTa B OMHApHOE JIEPEBO MOUCKA.

Hanwucate peanuzanuio 1000ro anropuTMa COpTUPOBKHU HEIOUNCIEHHOTO MacCHuBa

Hanucarp peanuzanuio anropurma rnoucka B riayouHy Ha rpade

Hanwucars peanuzanuio alropurMa noucka B LIMPUHY Ha rpade

Hamnncate peanuzannio MeTo1a, KOTOPBIA BO3BPALAET YUCIO KOMIIOHEHT CBS3HOCTH

rpada

N kW
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