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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

Hucumummaa  «MeToibl  MPOrpaMMHUpPOBAHHS»  OTHOCUTCS K 0a30BOMl  wacTh
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 IIpOrpaMMHUpPOBAHUA» - 3HAHME OAHOIO U3 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  MHOpMalum»,
«Kpunrorpapuueckre meroasl 3amuThl UHGOpManum», «KommbeiorepHble ceTtu», «Cucremsl
ynpaBiieHus: 6a3zaMH JaHHbBIX», «OCHOBBI MOCTPOCHMS 3aIMIIEHHBIX ONEPAL[MOHHBIX CHCTEM,
«OcHoBbl moctpoenus 3amuiéHHbIX CYBJl», «OCHOBBI MOCTpOEHUS 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 Ilepeuennb
KOMIIeTeH LIS IUIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHus
(ko ¥ GpopMyJIMPOBKA)

Oo6umenpodeccuoHalbHbIE KOMIETEHIIUN




OIIK-10

Oo0iagaeT crmocoOHOCTRIO K
CaMOCTOSITETTLHOMY
MOCTPOCHUIO AJITOPUTMA,
IIPOBECHMIO €r0 aHa/In3a
U peaju3aliy B
COBpPEMEHHBIX
MPOrPaMMHBIX
KOMIUIEKCAX

3HaTh:

- 9TaIlbl )KU3HEHHOTO IHKJIA TPOCKTA;

- TOKa3aTeju KayecTBa MPOrpaMMHOT0 o0ecIieueHUs;

- npuHiunel SOLID 1 ocHOBHBIE ATTEPHBI TPOSKTUPOBAHHUS;

- COBpEMEHHBIE TEXHOJIOTHH MTPOTPAMMHUPOBAHUS;

- 0a30BbIe CTPYKTYPHI JaHHBIX;

- OCHOBHbIE KOMOWHATOPHBIE M TEOPETHKO-TPa(OBbIE aIrOPUTMBL, a
TaKke coco0b! uX d(PPEKTUBHON peaar3anny U OLIEHKH CI0KHOCTH.
- SI3BIK TTporpaMMupoBanus C#, ero OMOIMOTEKH U CTPYKTYPHI TaHHBIX;
- OCHOBHBIE CTPYKTYPHI JaHHBIX.

Ymersn:

- COCTaBIIATh PYHKIIMOHATBHBIC U HE(PYHKIIMOHATBHBIE TPEOOBAHUS K
cHCTeME;

- IUTAHUPOBATH Pa3pabOTKy CIOKHOTO MPOrPaMMHOTO 00eCTICUeHHS;
- OIICHUBAThH Ka4e€CTBO TOTOBOT'O POTrPaMMHOTO 00ECTICUCHHSI.

- pa3pabaTeiBaTh 3P PEKTUBHBIE ATOPUTMEI B IPOTPAMMEBI;

- IPOBOJUTD OLIEHKY CIIOKHOCTH alTOPUTMOB;

- BEIOMPATH MOAXOAALIYIO CTPYKTYPY JAaHHBIX AJISl pEIICHHUsT KOHKPETHOM
3a]a4u;

- pa3pabaThiBaTh MOYJIbHBIC TECTHI.

Baagers:

- HaBBIKAMH Pa3pabOTKH aNrOPUTMOB PEIICHHS THUITOBBIX
po(hecCHOHATBHBIX 33/1aY;

- HaBBIKAMH JIOKYMEHTUPOBAHUS IPOTPAMMHOT0 00eCTIeYeHUSI.
pa3OuBaTh MOCTABIIEHHBIE 33a91 Ha OOJiee MEJIKHE;

- IaBaTh OMUCAHWE MTOCTABJICHHBIX 337134,

- OMpENeNsATh CPECTBA M METOABI peali3alli MOCTABICHHBIX 3a/ay;
- HaBBIKAMH Pa3pabOTKH MPOECKTOB, COTJIACHO YKa3aHHBIM K HUM
TpeOOBaHUSIM;

- HaBbIKaMH CO3aHUs TEXHUYECKOMN JOKYMCHTAllMU K
pa3pabaTbiBaeMOMY MTPOCKTY.

- HaBBIKAMH Pa3pabOTKH aNrOPUTMOB PEIICHHS THUITOBBIX
MpodheCCHOHANBHBIX 3a/1a4;

- HaBbIKaMH1 TCCTUPOBAHUA GGHOFO 1 YCPHOI'O AlHKa,

- HaBBIKAMU pabOoTHI C CHCTEMOI KOHTPOJIsI BEPCHH.

4. O0beM, CTPYKTYpA U co/iepKaHMue TN CIUTITIHHbI

OO01mmast TpyI0eMKOCTh TUCIUTUTHHBI COCTABIISICT 7 3a4STHRIX eIUHUII, 252 aKkaj. 9acoB.

Ne Tembl (pa3meJibl) Buabl yueOHBIX 3aHATHH, DopMBbI TEKYLIETO
n/n AUCHUTIMHBI, BKJIIOYASl CAMOCTOAITETbHYI0 KOHTPOJIS
HX cofiep:KaHHne paGoTy CTyAeHTOB, ycneBaeMocTH
H X TPYI0E€MKOCTh
(B akaieMUYeCKHX Yacax) dopma
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1 Boanas mekuust. JKusznenusrin | 5 2 2 2
UK IPOTPaMMHOTO
o0ecrieyeHust
2 KavecTBO mporpaMMHbIX 5 2 2 2 1 8 |Jlab6.paboral
CUCTEM
3 AHanu3 u pa3paboTka 5 2 2 4 1 10
TpeOOBaHU i "Pasnat
4 [IpoexTupoBaHUE APXUTEKTYPBI| S 6 6 8 1 20 poeKT “Taspa ?TKa
MPUIOKCHUS
MPOTPaMMHBIX CHCTEM
5 ArtTecTanus U BepudUKausa 5 2 2 2 1 8
6 VipaBieHue npoekTaMu 5 2 2 1 2
0,3 | 47 |3auer
Bcero 3a 5 cemectp 16 | 16 | 16 | 5 | 0,3 | 54,7
108 akaj. yacos
7 CTpyKTYpBI TaHHBIX 6 |10 | 4 6 2 12 |Jla6.pabota 1, 2, 3, 4,
KOHTpOJIbHAs paboTa
8 ANTOpUTMBI 6 2 2 1 4
9 CopTupoBKH 6 6 2 4 1 7 |Jlab.pabora 5
10 |AnropuTMBI TOMCKA IOJCTPOK | 6 6 4 2 2 7 |Jlab.pabora 6
11 |AnropuTmsbl Ha rpadax 6 8 4 4 1 7 |Kontect o
anropuTMam Ha rpadax
2 0,5 | 33,5 px3amen
Bcero 3a 6 cemecTp 32 | 16 | 16 9 0,5 | 70,5
144 akap. yaca
HUTOI'O 48 | 32 | 32 | 14 | 0,8 |125,2

Coneprxanue pa3aesioB THCHUILTMHBI:

Pa3znea 1. TexHoJiorusi nporpaMMupoOBaHUs
Tema 1. BBognas nexkuus. JKu3HeHHBIH UK NPOrpaMMHOI0 odecrieyeHust
[TporpammMubie cucteMbl. OCHOBHbBIE IPOOJIEMbI Pa3pabOTKU CIOKHBIX HPOTPAMMHBIX CHCTEM.
Kuzuennsrii mukn I[10. Crangaptuzanys >KU3HEHHOTO LIMKIJIA B CHCTEME TOCYAApCTBEHHBIX
cragaaptoB ECIIJI u TOCT P MCO/M3K 12207. Mogenu >KM3HEHHOTO IWKIa (KackagHas,
cnupainbHasi, popMasibHble U ap.). ['ubkue merononorun pazpadbortku (XP, Scrum u ap.).
Tema 2. KauecTBO NPOrpaMMHBIX CHCTEM
Kputepun oneHku kadecTBa NMPOTPaMMHBIX CUCTEM, XapaKTEPUCTUKH KadecTBa U METPUKHU
KauecTBa. MeToapl KOHTpossl KadecTBa. Moaens mporecca oueHuBanus kaudectBa. [OCT P
NCO 9000 m T'OCT P HCO 9126. HNHcTpyMeHTaJlbHbIE CHCTEMBl OIIEHKHM KauecTBa
IIPOIPaMMHBIX CUCTEM.
Tema 3. Ananu3 u pa3paéorka TpedoBaHuUil
OyHKIMOHANBHBIE W HeQyHKIMOHaNbHble  TpeboBaHus.  Pa3paboTka  TpeOoBaHMIA.
Cneunduxanus TpeOoBaHUI K NporpaMMHOMY oOecredeHuto, TexHuuyeckoe 3aaanue (I'OCT
19.201-78, TOCT 34.602-89). Metoabsl mepBuuHOro cbopa TpeboBaHM. Mojenu cuctemsl.
Azpikn cneundukanuu TpedoBanuil (cueHapuu, PDL, moTokoBsle nuarpammsel U ap.). OneHka
tpeboBanuit (OCT P HCO/MDK 12207). Meronsl artectanmmu TpeOoBaHuit (0030p,
IPOTUIIUPOBAHUE, TECTOBbIE CILIEHApHH). YIpaBieHue TpeOoBaHUSAMU. HHCTpyMeHTaIbHBIX
CpeCTBA OTCIIEKUBAHUS U KOHTPOJIS TpeOOBaHUIA.
Tema 4. IIpoekTHpPOBaHHE APXUTEKTYPbI MPOrPAMMHBIX CHCTEM
ApXHUTEKTYpHOE M JETaIbHOE IpoeKTHpoBaHHE. OCHOBHBIE MPUHLMIBI MPOEKTUPOBAHUS.
CkBo3Has (pyHKIHOHAIBHOCTh. ClLENIeHHe U CBA3HOCTh. APXUTEKTYpHbIE CTUIHU (TapaurMbl:
00BEKTHO-OPUEHTHPOBAHHAs,,  KOMIIOHEHTHas, MHorocioias, DDD,  kiueHT-cepsep,
MHoroypoBHeBasi, SOA u np.). [IpuHOHUNBI OOBEKTHO-OPUEHTUPOBAHHOTO MPOCKTUPOBAHUS
(SOLID). IlarrepHbl NpoeKTUpOBaHUs. YHUGHUIMPOBAHHBINA s3bIK MoaenupoBaHus (UML).
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JIOKyMEHTHUPOBaHUE apXUTEKTYPBHI.
Tema 5. ATrecTanus U Bepupukanms
[Tonsatue arrecramu U Bepuduxanuu. MeTonasl HMHCHIEKTUpOBaHH. HHCTpyMeHTalbHBIE
CpEeICTBAa MHCIEKTUPOBAaHUSA M OLEHKH KadectBa. TectupoBanue I110. Hepaspemmmocts
npoOsieMbl TecTupoBaHUsA. Buasl u ypoBHHM TecTHpoBaHUs. CTpaTernu BOCXOSILEIO U
HUCXOJIAIIEr0 TECTUPOBAHUS. MeTOoIbl «OesIoro» U «4epHOroy» suka. ABTOMaTU3UPOBAHHOE U
pyuHoe TectupoBaHue. Pa3paborka uepe3 tectupoBanue (TDD). HempepwiBHas wHTErparms.
[ToxpeiTHe KOma Tectamu. Mertonsl oOmnagku nporpamm. HMHCTpyMEHTalBHBIE CpPEICTBA
HNOAJEPKKU TECTUPOBAHUS U OTJIAJKH.
Tema 6. YnpaBiieHue NpoeKTaMu
['pynmnbl mpoueccoB M HpoUEAypbl YIpaBieHHs HpoekToM. [lnaH ymnpaBieHHs NPOEKTOM.
HMHCcTpyMEHTAIBHBIE CPEACTBA YIPABJICHUs INPOEKTaMH. YIIpaBieHHE mepcoHanoM. [Ipasa u
0053aHHOCTH YJICHOB KOJUIEKTUBA. MoTuBanus. Opranusanus COBMECTHOU pabOThI KOJUIEKTHBA.
VYnopasinenue puckamu. Mogens 3penocTtd BO3MOXKHOCTEH. HMHCTpymeHTanbHBIE CpEnCTBa
IUTAHUPOBAHMS U YIPABJICHUS IPOIIECCOM Pa3pabOTKH.

Paszgea 2. CTpyKTYpbI JaHHBIX M PUKJIAIHbIE AJTOPUTMbI
Tema 7. CTpyKTYpBbI JaHHBIX
Maccus, ctek, ouepesib, CIMCOK. Peanusanus, MeTo bl paboThl ¢ STUMH CTPYKTYpPaMH JaHHBIX.
bunapuslie nepeBbs. [IpuMmeHeHne nepeBbeB I TOUCKA.
CamoOanancupyromuecs nepeBbsi. ABJI-nepeBpsi. b-nepeBbs, ux NpuUMeHEHHE Ul BHELIHEH
coptupoBku. Cnmcok ¢ nponyckamu. [lupamuna (qBomunas xkyda). Ee peanuzanus Ha OCHOBE
MmaccuBa. Xeml-tabiauubl. Pa3zpemenue KouM3uii METOJOM Iiernoyek. Pasperienue Kouausuil ¢
MIOMOUIbIO OTKPBITOM ajJpecalyy: NPUMEHEHUE JMHEHHOro, KBaJpaTUYHOIrO METOJla U MeToja
JBOMHOIO XEIINPOBAHUS.
Tema 8. AnropuT™mbl
Mogens BbIUMCIEHHH JUIs CpaBHEHHUs ajroputMoB. Hauxynuiee um cpegHee Bpemsi pabOThI.
O603nauenus O u ©.
Tema 9. CopTupoBKH
ANTropUTMbl BHYTPEHHEW COPTUPOBKH: COPTHPOBKU CPAaBHEHHUSMM: BCTaBKaMH, BBIOOPOM U
oOmeHamu. OIeHKa CI0XKHOCTH pabOThl aITOPUTMOB BHYTpEHHEH copTupoBku. [TupamunansHas
coptupoBka. Bpems ee pabotsl. beictpas coptupoBka. Bpems ee paborsl. OcHOBHas Teopema
JUISL OLIEHKU pabOThl PEKYPCUBHBIX aJrOpUTMOB (0€3 J0Ka3aTenbCTBa).
Tema 10. AIropuT™MsbI NOKCKA NMOACTPOK
ANTOpUTM MPOCTOro Moucka noAcTpok. Anroputm Pabuna-Kapna. Anroputm Kuyra-Moppuca-
[IpatTa. Anroputm boiiepa- Mypa.
Tema 11. Anropurmsl Ha rpagax
CnocoOsl 3amanus rpadoB. AJropuT™Mbl 00Xoia rpaoB B IIUPUHY U INIYOMHY. AJITOPUTM
HaXOXKJICHUs JIBYCBSA3HBIX KOMIOHEHT rpada. OCTOBHBIE JepeBbs MUHUMAJIbHOM CTOMMOCTH U
QITOPUTMBl UX TOCTPOEHUS.  AJITOPUTMBI HAXOXKJEHHUS KpaTdalllluX pacCTOSIHUM Mexay
BepminHamu  ([ediketpe, @mnoitna, bennmana-®oppa).  3amaya 0 MaKCUMalIbHOM TOTOKE
(amroput™ DnmoHca-Kapra).

5. Oﬁpaf‘lOBaTeJIbele TEXHOJOIMd, B TOM YHUCJI€ TEXHOJOTUHU IJIECKTPOHHOIO oﬁyqennﬂ H
AUCTAHIHUOHHbIC 06pa3OBaTe.11bele TEXHOJOIMH, HCII0Jb3yEMbIC IIPpH OCYIIECTBJICHUU
05pa3OBaTeJIBHOFO nmpounecca mo JTMCUMIJIMHEe

B nporiecce 00ydeHus: UCTIONB3YIOTCS CeIyIomue 00pa3oBaTeIbHbIE TEXHOIOTHU:

BBoaHas Jiekunusi — 1aeT TEpPBOE LIEJIOCTHOE NPEACTaBICHHE O JUCHUIUIMHE U
OPUEHTHUPYET CTYAEHTA B CUCTEME M3YyYEHHUS NaHHOW AUCUMILIMHBL. CTYAEHTHI 3HAKOMSTCS C
Ha3Ha4YeHHEeM U 3aJayaMy Kypca, €ro poJibl0 U MECTOM B CHUCTEME Y4YeOHBIX JUCHMIUIUH U B
cUcTeMe IMOATOTOBKM B 1eioM. [laercs kpaTkuil 0030p Kypca, UCTOpHs pa3BUTHS HAyKU U
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MPAKTUKH, TOCTHKEHUS B ATOU cdepe, MMEHA U3BECTHBIX YUYCHBIX, U3JIaraloTcs MepCreKTUBHBIE
HampapjieHUs ucciaenoBanuii. Ha 3Toi  JeKIUMM  BBICKA3bIBAIOTCS  METOJMYECKHE U
OpPTaHHU3AI[MOHHBIE OCOOCHHOCTH pabOThl B pamMKax MTaHHOW MUCIUIUIMHBI, a TaKXKe JaeTcs
aHAJIU3 PEKOMEHAYEMON yueOHO-METOINYECKON JTUTEePaTyPhl.

AkaneMuyecKasi JIEKIUs ¢ JIeMEHTAMHU JeKIUN-0ecelbl — 0CIeA0BaTeIbHOE H3JI0-
JKEHHWE MaTepHalla, OCYLIECTBISIEMOE IMPEUMYIIECTBEHHO B BHJIE MOHOJIOTa IIPENOJIaBaATEIIs.
DNEeMEeHTHl JIeKITMU-0ece bl 00eCIeUnBaOT KOHTAKT MPENoJaBareisi ¢ ayAuTOpHUeH, 4TO
MO3BOJIIET TMPUBJIEKATh BHUMAHUE CTYJIEHTOB K HauOojiee BaXKHBIM TeMaM JHUCUUIUIMHBI,
AKTUBHO BOBJICKAaTh WX B Y4YEOHBIH MPOIECC, KOHTPOIHMPOBATH TEMIT H3JIOKEHUS Y4eOHOTO
MaTepualia B 3aBUCUMOCTH OT YPOBHS €r0 BOCIIPUSATHSI.

IIpakTHYeckoe 3aHSAITHE — 3aHITHE, MOCBAIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUU M
HAaBBIKOB I10 3aKPETUICHUIO TIOJYYE€HHbBIX Ha JICKI[UU 3HAHUM.

KoncynbTauum — B Y4eOHBIX 3aHSATHHA, SBISIFOIIMICS OTHOW W3 (HOPM KOHTPOJIS
CaMOCTOSITENIbHOM ~ paboThl  CTyAeHTOB. Ha KoOHCynmpTamusix MO Mpock0e CTYIEHTOB
paccMaTpuBaIOTCs HauOoJiee CIIOXKHBIE MOMEHTBHI IMPU OCBOCHHWM MarepHalia JUCIHILTAHBL,
IIpEenoiaBaTelib OTBEYAaeT Ha BOIPOCHI CTYJIEHTOB, KOTOPbIE BO3HUKAIOT Y HUX B IpoLecce
CaMOCTOSITENIbHOM pabOThI.

JlaGopaTopHasi pa6ora — opranuzanus y4eOHo#l paboThI C pealbHbIMU MaTePHATbHBIMU
1 HHQOPMAIMOHHBIMH OOBEKTaMH, JKCIICPUMEHTAIbHAs PadoTa C aHAJIOTOBBIMH MOJICISIMHU
peabHbIX 00BEKTOB.

6. IlepeyeHb JIMIEH3MOHHOT0 M (MJIH) CBOOOJHO PACHPOCTPAHSIEMOr0 MPOrPaAMMHOIO
ol0ecreyeHusi, HMCNOJb3YyeMOr0 IPH OCYLICCTBJICHHHM O00pa30BATEJBLHOIO Ipouecca Io
AUCHHUILIMHE

B mpomecce ocymiecTBieHUss  00pa3oBaTENBHOTO  Mporecca IO  TUCIUIUIMHE
UCTIOJIB3YIOTCS:

it (hopMHPOBAHUS MATEPHAIIOB JIJISI TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH M IPOBEICHUS
MIPOMEKYTOUHOM aTTecTaIuu, Uit GOpMUPOBAHUST METOAMUECKUX MATEPUAIIOB IO TUCITUILINHE:

- mporpammel Microsoft Office;

- u3areabckasa cucreMa LaTex;

- Adobe Acrobat Reader;

JUISL TIPOBEICHUS Ta0OPAaTOPHBIX 3aHATHH!

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

- cucTema KoHTpoJsi Bepcuit Git.

7. IlepeyeHb CcOBpeMEHHBIX MNPO(ecCHOHAJBLHBIX 0a3 JAHHBIX W HH(OPMALMOHHBIX
CIIPABOYHBIX CHCTEM, HCIIOJIb3yeMbIX IPH OCYHIECTBJIEHHH 00pPa30BaTEJIbHOIO MpoLecca 1no
AUCHHIINHE (MPU HE00X0IUMOCTH)

B mpomecce ocymecTBieHHs ~00pa3oBaTENBHOTO — Tpolecca MO  JAUCHIUIUIAHE
UCTIOJIBb3YIOTCS:

- ABTOMaTH3MpOBaHHas OnbIuoTeyHo-uHpopmannonHas cucreMa «KbBYKU-NEXT»

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

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

- DnektpoHHast OubroTeuHas cucrema «fOpaitr» https://urait.ru

- DnexTpoHHas onbnmnoTeyHas cucreMa «KOHCYIbTaHT CTyIeHTa»

https://www.studentlibrary.ru


http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
%22
%22

8. IlepeyeHb OCHOBHOI ¥  [ONOJHHUTEJbHOH Yy4yeOHOW JMTepaTypbl, pecypcoB
HHPOPMALMOHHO-TEJIEKOMMYHUKAUNOHHOH ceTn «UHTepHeT» (IPpHM HE00XOAUMOCTH),
PeKoOMeHIyeMbIX /1Jisl OCBOEHHS 1M CHUIITUHbI

a) OCHOBHasI JIMTeparypa
1. Anroputrmsl: moctpoenne u aHanm3. / T. Kopmen, Y. Jleitzepcon, P. Pusecr, K.
raitn; nep. ¢ anrn. U. B. Kpacukosa, H. A. Opexooii, B. H. Pomanosa - 2-e u3a. - M.
Bunesamc, 2012. - 1290 c.
2. Kynsmun B. B. Texnomorunm mporpammupoBanHusi. KoMHoOHEHTHBIH moaxona: yd4eo.
nmocobue mis By30oB. / B. B. Kymamun - M.: UnatepHer-YH-T HMHDOpMaAIIMOHHBIX
Texnonoruii : BUHOM. JlaGopatopus 3nanuii, 2007. - 463 c.
3. YepnsbrmeB C. A. TlpuHOMIBL, TATTEPHBI K METOAOJIOTUH Pa3paOdOTKH MPOTPAMMHOTO
obecnieueHus: ydeOHOe mocobue ans By3oB — Mocksa: MznmarenberBo FOpaiit, 2021.
https://urait.ru/viewer/principy-patterny-i-metodologii-razrabotki-programmnogo-
obespecheniya-477495
4. Slkumona O. I1., JonpaukoB B. JI. OcHOBHBIE anropuTMbl Ha rpadax. TekcT JeKiui. -
Sp-nb, U3a. Spl'Y, 2011. http://www.lib.uniyar.ac.ru/edocs/iuni/20110210.pdf

0) 1OMOJIHUTE/ILHASA JIUTEPATypa
1. Kuyr [Honanpny 3. HckycctBo mnporpammupoBanust st OBM. T.1, OchHoBHble
anroputMmsl. - M.: Mup, 1976.
2. Kuyr [onanpn D. MckycctBo nporpammupoBanus it O9BM. T.2, Ionyduncnennsle
anroputMmsl. - M.: Mup, 1977.
3. Kuyr Jonansn 3. UckycerBo mporpammupoBanusi: Yued.mocobue.. T.3, CopTupoBka
u nouck. / Jonamen 3.Kuyt; Ilep.c anrn. Ilox o6m. pex. FO.B. Kozauenko - 2-e
u3n. ucnp.u pom. - M.-CI10.-Kues: Bunbsamc, 2000. - 822c.
4. Axo A., Xompkpodt JIxk., Yaeman [x. [locTtpoeHune u aHanu3 BBIYMCIUTEIBHBIX
anroputMoB. M.: Mup, 1979.
https://djvu.online/file/SIt3J8EdmWsy6?ysclid=ljzpbxmg9e828086546

B) pecypcbl cetu « UHTEpHET)
1. IlpoextupoBanue Ha C# https://stepik.org/course/3944
2. [TocranoBka 3amaun Ha pa3padotky [10 https://stepik.org/course/1128
3. OCHOBBI TECTUPOBAHHS MPOTPAMMHOT0 00ECTICYESHHUS .
https://universarium.org/course/715

9. MaTepuanbHoO-TeXHHYecKas 0a3a, He0OX0AMMasI IJIs1 OCYLIEeCTBJIEHUsI 00Pa30BaTeILHOI0
npouecca no JUCHUIINHE

MarepuanbHo-TeXHUYECKas 0aza, HeoOXoauMast JJIs OCYIIECTBICHUS] 00pa30BaTEIHLHOTO
npoliecca 1o JUCIUILIMHE BKIIOYAET B CBOM COCTAB CIEIMAIbHbIE TOMEIICHHS:

- y4eOHbIe ayAUTOPUH JUIS MPOBEIACHUS 3aHSATHHA JIEKIIMOHHOTO THIA U TPAKTHYECKUX
3aHIATHI (CEMHUHAPOB);

- y4yeOHblE ayIuTOpUU JUIsl TPOBEJACHHsS J1a0opaTOpHBIX padboT (nabopaTopus
UH(POPMALIMOHHBIX TEXHOJIOTUH);

- yueOHbIe ayTUTOPHH ISl TIPOBENICHHSI TPYIIIOBBIX M WHAWBUIYAIBHBIX KOHCYJIbTAIINH,

- yueOHbIE ayIUTOPUU Il MPOBEACHHUS TEKYIIEro KOHTPOJIA U IMPOMEKYTOUHOM
aTTeCTAIlHH;

- IOMEUICHHUS JJIsl CAMOCTOSITENTbHON pabOThI;

- TOMEUICHWs /IS XpPaHEHUS H MPOQWIAKTHYECKOTO OOCTYKHBAHUS TEXHUYECKHX
CPEICTB OOyUEHHUSI.

[TomemieHust AJig caMOCTOSITENBHON pabOThl O0YYarOIIMXCs OCHAIEHBI KOMITBIOTEPHON
TEXHUKOM C BO3MOXKHOCTBIO MOAKIIOUEHHsS K ceTH «MHTepHeT» M obecreyeHuemM A0CTyna B
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https://urait.ru/viewer/principy-patterny-i-metodologii-razrabotki-programmnogo-obespecheniya-477495
https://urait.ru/viewer/principy-patterny-i-metodologii-razrabotki-programmnogo-obespecheniya-477495
http://www.lib.uniyar.ac.ru/edocs/iuni/20110210.pdf
https://djvu.online/file/SIt3J8EdmWsy6?ysclid=ljzpbxmg9e828086546

AJIEKTPOHHYIO HHPOPMALIMOHHO-00pa30BaTEIbHYIO CPEly OpraHU3aIINH.
Kommbrorepusie kmaccel, o6opyaoBanusie [IDBM kimacca He Hmxke Intel Pentium IV, 1
Gb RAM, 100G HDD c¢ ycranoBieHHbIM IporpaMMHbIM obecrieuenuem: MS Windows 7/10,
Microsoft Visual Studio 2017/2019. 13 pacuera ogna IIDBM Ha ogHOro0 4eaoBeka.
HucTpymMeHTanbHbIC CpejicTBa pa3pabOTKu U yrpasiieHus npoekramu: Git, Resharper.

ABTOp:

JIOIICHT KadeIphl KOMIBIOTEPHON 06€30MaCHOCTH U
MaTeMaTUYeCKHX METOJ0B 00paboTku HHpOpMaIHH, K. (.-M. H., Axumona 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. "Memoow npoepammuposanus’”. 5 cemecmp.
B s3pike C# cniucok(List<T>) peanu3oBan Ha ocHOBE MaccuBa. HeoOxonuMo HamucaTth
KJIacC, KOTOPBIH Oy/IeT UMETh TaKylo ke (PYHKIIMOHAIBHOCTD, 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, noGaBbTe B MPOEKT TECTHI, a 3aT€M METOJbBI, KOTOPhIE PEaTu3yIOT
¢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.
Cnenaiite commit. [lToMecTuTe U3MEHEHHS B YIaJICHHOE XPaHUITHIIIE.

Ilpoexm "Paspabomka npunoxcenus” no oucyuniune "Memoowvr npoepammuposanus’”. 5
cemecmp.

1. Pa3zpaGoraTh M JOKYMEHTHpPOBATH TpPeOOBAaHUS K MPOTPAMMHOMY HPOAYKTY( IO
BapuaHTaM. Bapuantel 1o kuwure: boinbiiakoBa Enena WropeBHa 3amaHus NpakTUKyMa IO
00BEKTHO-OPUEHTHPOBAHHOMY IPOTPaMMUPOBAaHUIO: YdeOHO-MeToanyeckoe 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 KOAUPOBAHKUE COTJIACHO M. 1-3 ¢ mapaijienbHbIM CO3/IaHUEM Unit- TECTOB.
O0s13aTeNbHO UCTIOIB30BATh 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 MPAKTUYCCKUX 3a]1a4.

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 ymonuanuto snemeHT ynpasieHus TextView He MMeeT moJoc
MPOKPYTKH, MOCKOJBbKY OHU HE BCErJa HY)KHbl M HE HMEET PaMKH, HO TaKXe BO3MOKHO
OJIHOBPEMEHHO HCIIOJIb30BaTh U MOJOCHI MPOKPYTKHU, U pamMKy. CIIpOEKTHUPYHTE 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 HW3MEHUTh OTTEHOK H300pakeHus, Win layccoBckuil GuUIbTp Uis €ro
3aTeMHEHHs, YTOObI OHO BBITJISAZEIO TaK, Kak OyATo OHO HE B ¢okyce. M1 naxxe mpuMeHUTH
Hekoe 2D mpeoOpa3oBaHue kK HeMy, UYTOObI OHO HE BBITJIANENO IUIOCKMM Ha MOBEPXHOCTH.
Crpoektupyiite HaOOp KJIACCOB ISl CEpUH (PHIBTPYIONIUX H300paKeHUs MpeoOdpa3zoBaHUM.
Kakoii natrepH Bel ucrions3oBann?

Omeem: nammepu /ekopamop.

3. Hago namumcate mpuioxkeHue-dyatr. Ananor "Oecenpl" BKOHTakTe. [lonp3oBaTenu, KTO
uMeeT TpaBo jgoctyma Kk "Oeceme", 1) moiaydaroT Bce COOOIIEHUWsS, HANMUCaHHBIE Tam; 2)
MOJTy4aloT YBEIOMIIEHUSI O TOM, YTO TaKOW-TO YYaCTHUK MOKUHYJ YaT WM MPHUCOSHMHHICS K
HeMy. CnpoekTupyiite HabOp KJ1acCcoB, KOTOPBIN OyneT pemarh 3Ty 3afaqy. Kakoit matrepa Bor
UCIONb30BaIu? ' 1e mpuUMeHseTCsl ATOT MATTEPH B IporpaMmMupoBaHuu Ha C#?

Omeem: nammepn Habarwooamenv. Hcnonvzyemces npu obpabomxe cobvimuii.

4. CymecTByeT BeO-CEpBHC, KOTOPBIA OTCIEKUBAET KYPChl BAIOT Ha TEKYIIUA MOMEHT.
Ha ocHoBe maHHBIX cepBHUCa CTPOSTCS TpaPuKH, KOTOPhIE BU3YATH3UPYIOT M3MEHEHHs Kypca
BaJIOT (KypC IUIsl pa3HBIX BalllOT U COOTHOIICHHS] Mexay HumH). [locme Toro, xak cepBHC
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YCTaHOBUT KypC BAJIFOT HAa TEKYIlee BPEMs, TIOJDKHBI H3MEHUTHCS Bce rpaduku. CrpoeKkTupyire
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 00HEMBI TAaHHBIX JIYYIlIE COPTUPOBATH C TIOMOIIBIO
MPOCTBIX AJITOPUTMOB COPTUPOBKH, HAIpPUMEpP, COPTUPOBKOW BCTABKAMH, & TUTAHTCKHE -
nUpaMUIaIbHON WK ObICTPOH copTupoBKOi. [Tpudem ObicTpast copTupoBKa ObicTpee paboTaer,
HO TpeOyeT Oousbllie HaMsATH H3-3a pekypcuu.  PaspabortaiiTe auarpamMmy KIaccoB JUIs
npuioxenus. Ha BXxon moctymaer MaccuB OOBEKTOB, KOTOpBIE pEaNM3YIOT HHTepderic
IComparable<T>. IlpwioxeHue oOIeHUBAaeT OO0BEM IIOCTYMHBIIETO MAacCHBAa W COPTHPYET
noaxoAsmumM airoputMoM. Kakoit marrepu Bl ucnonb3oBanu?

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: nammepn 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 MOATOTOBIEHHOCTH K TECTUPOBAHUIO
c) Ilo MOMEHTY mpoBeaCHUsI
d) Ilo xapakrepy clieHapueB
Bonpoc 4. O0ecneyeHnst Ka4ecTBa - 3TO MPOLECC WM Pe3yabTaT (pOpMUPOBAHUSA H
NOAEPKKH TPeOyeMbIX XapaKTEPUCTHK U CBOICTB MPOAYKIUH HA TANax:
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 HA TeHePaAlHH TeCTOBBIX TaHHbIX
a) HarpysouHoe TecTHpOBaHHE
b) OObemHOE TecTHpOBaHKE
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C) ABTOMaTU3UPOBAHHOE TECTUPOBAHUE
d) ®okyc-tectupoBaHHe
Bonpoc 7. B onucanne ommoOKu He00X0AUMO 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 nepeunciennoro HE BXoauT B 0CHOBHBbIE 3Tanbl o0ecnedeHust
KavecrBa?
a) OILICHKA YPOBHS KauecTBa MMEIOIINXCS Ha PHIHKE aHAJOTUYHBIX U3/ICITIHIA, aHAIN3
TpeOoBaHUl MoOKymnaTenen
b) moomnepanMOHHBII KOHTPOJIH B MPOIIECCE TPOU3BOICTBA
C) uCHpaBiCHUE KPUTHYECKUX Ie(DEKTOB
d) KOHTpOJIb KauecTBa M3/CNUS B YCIOBUSIX dKCILTyaTaIlu (T1OCIIE POIaKH )
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. ""Meroabsl 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 KOHTeHHepa i JaHHBIX ucnoib3yercss 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. '""Mertoabsl nporpammupoBanus'. 6 cemectp.
I. Hanumure kinacc AVLTree<T>, KOTOpbIl CONEPKUT METOMBI yOAJICHUS AJIEMEHTa U3
JiepeBa, OMCKa JIEMEHTA B IEPEBE, BCTABKHU 3JIEMEHTA, OalaHCUPOBKH.
HanwmuTe KOHCOBHOE MTPHUIIOKEHNE, KOTOPOE
- reHepupyeT MaccuB U3 ciydaiHbix 10000 uucern;
- cozgaet ABJI-nepeBo M3 ynces 3TOro MaccuBa;
- ylanseT W3 IepeBa uyuciia, KOTOpble HaXoqWInch B MaccuBe Ha Mecte ¢ 5000 o 7000;
- BBITIOJTHSIET TIOMCK KKIOTO AJIEMEHTa MacCHBa M 3aMepsieT o0lnee BpeMsi, 3aTpaueHHOe Ha
TIOUCK;
- coznaiite SortedDictionary<int, int> Ha OCHOBe umcesl MaccuBa. Takke ynajauTe U3 3TOro
KOHTEIHepa 4ncia, KOTopble HaxoQuiIuch B Maccuse Ha mecte ¢ 5000 no 7000 u 3amepbre
BpeMsi, 3aTpaueHHOE Ha IMOMCK BCEX AJIeMEHTOB MaccuBa B SortedDictionary.
CpaBHuTe BpeMs pabOThI ABYX KOJIJICKIUH.
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JlabopaTopnasi paGora Ne3. '""MeTtoasl nporpaMmmupoBanus'. 6 cemectp.

1. Hamummre ximace HashTable<TKey, TValue>, koTOpsIit COEpKUT OTKPBITHIE METOBI:
yIaJeHUsl 3JIEMEHTA, MOMCKa 3JIEMEHTa IO KIII0YY, BCTaBKH 3JIEMEHTa, peajn3yeT HHTepderic
I[Enumerable  <KeyValuePair< TKey, TValue>> wu  HeoOxomumple  BHYTpPEHHUE
METOABI(HaIpUMeEp, YBETHUCHHE TaOIHIIbI).

Paspemienre KOJUIM3MH: METOAOM LENOYEK JIMOO OTKpbITasg ajapecaunus(JinHeHoe,
KBaJPaTUYHOE WM ABOWHOE HCCIIEIOBAHNUE).

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

3. Hamummre KOHCOJIIbHOE NPUIOKEHHE, KOTOPOE 3aMmepsieT Bpemsi paboThl Kiacca
Dictionary n HanucanHoro Bamu. JI1s 3T0ro Hy’>KHO HalKcaTh J1Ba METOAA.

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

B merone co3maercss 4acTOTHBIM ciioBaph Ul CJIOB JaHHOTo (haiina. M3 Hero moiay4utsb
BBIOOPKY CJIOB JUIMHBI 7. W Ka)k[10€ U3 CJIOB BEIOOPKH YIAINTH U3 OCHOBHOTO CJIOBApSL.

CpaBHuTe BpeMs pabOTh! ABYX KOJJICKIHH.

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

[Ipumep 3amaHus: JONUIIMTE METOJ yJAJICHUS 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 sseMeHTOB.

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>, KOTOpBIH COACPKUT OTKPHITHIE METOJBI BCTABKU
AIIEMEHTA, ylajaeHus HauOobIero(HauMEHbILIEr0) JJIEMEHTA, HOMCKa
HauOO0IbIIer0(HAUMEHBIIIET0) dJIEMEHTa U HEOOXOUMBIE 3aKPBIThIe METOABI( HAPUMEDP, METO]
BOCCTAHOBJIEHMSI CBOMCTB TUPAMU/IbI).

II. Hanumure npuiaoXkeHHe, pelaroiiee 3aaady(llo BapuaHTaM) W HUCIHOJb3YIOIIee
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 nporpammupoBanus'. 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.( AIrOpUTM IIPOCTOT0 MOUCKa oAcTpok. Anroputm Padbuna-Kapra,

Hanuimre 1oHUT-TECTHI U1 KaXK10T0 U3 aJrOPUTMOB.

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

CpaBHuTte BpeMs pabOThl ABYX Pa3IMYHBIX aJlTOPUTMOB.

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

1. Onumute kinacc rpad. I'pad cuuTbiBaeTcs 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 alropurMa corjiacHo Bapuanry. (Anroputm bennvana-®dopaa,
ANropuTM NOHCKAa MaKCHUMalbHOTo notoka Anroput™m Kpackana ( cnucok pedep XpaHUTCS B
kyue) Anroput™m JleiikcTpbl ( cnucok pedep XpaHUTCS B Kyde) AJTOPUTM BBIJICIECHUS
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 Kirodeit: 7, 11, 44, 27, 29, 16, 13,

15,18, 3
2. Ynpamuth u3 nocrpoerroro ABJI-nepeBa mocienoBaTelbHOCTh Kikouei: 15, 7,29, 11

14


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. Hanwmcatb MeTos1 00x0/1a 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. Cniucox BONPOCOB M (MJIH) 3aJaHMIi 1JIS MPOBEAeHHsI MPOMEKYTOYHOH aTTeCTAIIUH

Bonpocsl k 3a4eTy no gucuuiiinie «Meroasl nporpaMmMupoBanus» V cemecTp

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

2. Kuznennwbii muka [10. CrangapTtuzaius >KU3HEHHOTO IIMKJIAa B CHCTEME

rocynapctBeHHbIx ctangapros ECIT u TOCT P MICO/MDBK 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  TpeboBaHus Kk [1O. @DyHKUHOHANbHBIE H
He(yHKIIMOHANbHBIE TpeOoBaHus. Pa3paborka TpeboBanmit. Cnenuduxanus TpeOOBaHUN K
IPOrpaMMHOMY 00€CIIEUEeHUI0, TEXHUUYECKOE 3aJaHue.

6. ApXWUTEKTypHOE U  JeTalbHOE€  MpoekTupoBaHue. OCHOBHbIE  IPUHLIHUIIBI
MPOEKTUPOBAHUS( CTPYKTYPUPOBAHUE CHCTEMBI, MOJEIHPOBAHUE YIPABICHUS, MOIYJIbHAs
JIEKOMITO3HIIHA).

7. ApxuTeKkTypa pacHpeleNeHHbIX CUCTeM. XapaKTepUCTUKU pacCIpelelIeHHBIX CHUCTEM.
ApXuUTEKTypa KIHEHT-cepBep( MOJAENM TOHKOIO U TOJCTOrO KIHEHTAa). ApPXHUTEKTypa
pacrpeesieHHbIX 0O BEKTOB.

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

9. IlpoexkTupoBaHHE C TOBTOPHBIM HCIIOJIH30BAHUEM KOMIIOHEHTOB. JlOCTOMHCTBA U
HepocTaTku. [lokommoHeHTHas pa3pabotka. CemeiicTBa mpumoxxeHuil. [IpoekTHble maTTepHBI(
dacan, onuHOYKa, amantep, ¢padpuka, KOMaH/a, CTPATEeTHs, MAOJIOHHBIA METO/, HaOJ01aTeb,
JIEKOpaTop, UTEPATOP).

10. TIpoextupoBaHume wWHTepdeiica Toab30BaTeNA. [IPUHIUIBI  TPOSKTUPOBAHUS
uHTepdeiicoB noib3oBarens. BzaumoseiictBue ¢ monb3osareneM. [IpencraBienue nHbopMarui.
CpenctBa nmoanepxku mnonb3zoBarens. OnennBanne nuarepdeiica.

11. KauectBo IO u meromsl ero koHTpois. KadecTBO MporpaMMHOTO OO€CIeYeHHs.
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

16




tectupoBanue (TDD). [TokpeiTre Koga TecTamu.

12. VnopaBnenue mnpoekToM. HMHCTpyMEHTallbHbIE CPEACTBA YIPABICHHUS MPOCKTaAMU.
VYmopasnenne nepcoHanoM. IIpaBa u 00sS3aHHOCTM YICHOB KOJUICKTHBA. MOTHUBAIHS.
Opranuzaiys COBMECTHON pabOThI KOJIJIEKTHBA.

I[IpomexyTouHas aTTecTanus N0 JUCHUILINHE POBOIAUTCS B (hopMe 3ayeTa.

3auer mpoBoautcs B (popme cobecemoBanus. K MOMEHTy 3auera y CTyIEHTa JIOJIKEH
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. Camobanancupyromuecs aepesbsi. ABJI-nepeBbs.
4. b-nepeBbs, UX IPUMEHEHUE JUJIs BHEIIIHEH COPTUPOBKH.
5. Cnucok ¢ npomycKamu.
6. Ilupamuna( nBonyHas Kyda). Ee peanu3zaius Ha OCHOBE MacCHBa.
7. Xew-taOnumpl. PazpemieHue KoumM3uil MeToIOM Lenouek. PaspelieHune KOJUIM3UH C
IIOMOUIbIO OTKPBITOM aJpecalyy: NPUMEHEHHE JMHEHMHOro, KBaJpaTUYHOIO METOJNAa U METOoJa
JIBOMHOTO XEIIUPOBAHUA.
II. Anroput™bl. Mojenbs BBIUMCICHUN Il CpaBHEHUs anroputmoB. Hauxynmee u cpenHee
BpeMs paboTel. O6o3HaueHus O u O.
III. CopTrpoBKH.
1. Aaroput™Mbl BHYTPEHHEH COPTUPOBKHU: COPTUPOBKHM CpPaBHEHHUSIMHU: BCTaBKAMHU, BHIOOPOM U
oOmeHaMu. OLieHKa CII0)KHOCTH pabOThl aITOPUTMOB BHYTPEHHEH COPTUPOBKH.
2. [lupamunianbHast copTupoBka. Bpemst ee paboThl.
3. Beictpas coptupoBka. Bpems ee paGoTsbl.
4. OcHOBHas TeopeMa JyIsl OLIEHKU PabOThl pEeKYPCUBHBIX allTOPUTMOB (0€3 J0Ka3aTeIbCTBA).
IV. Anroput™Msl moucka nojacTpok.
1. Anaroputm mpocToro rnomcka noJCTpoK.
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( anroput™ DaMoHca-Kapra).

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

l'[paBn.na BbICTABJICHHUA OLICHKU:

OIICHKA «OTJIUYIHO» BBICTABIIACTCA CTYACHTY, €CJIM OH BJIAACECT MAaTECPHUATIOM JUCIUITIUHBI,
YCTKO U OHNPCACICHHO OTBCYACT HA BOIIPOCHI, JIETKO CPABHUBACT Pa3JIMYHBIC 4AaCTH, pa36HpaeT
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HOBBIE U CJIOXKHBIE IIpeUIaraéMble eMy ClIy4au, BUIUT U IOHUMAET B3aUMOCBS3b IIOHATHH, JIETKO
CIIPABIIAETCS C IPAKTUYECKUMHU 3aJaHUSIMH.

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 INPUMEHSAET TEOPETUYECKUE IIOJIOKEHMS IIPU PELICHUU
IPAaKTUYECKUX BOIPOCOB M 3aJad, BJIJAECET HEOOXOIUMBIMU HaBbIKAMHM U IPHEMaMHU HX
BBIIIOJIHCHMUS.

OLICHKA «YAOBJIETBOPHTEIbHO» BBICTABIACTCA CTYINEHTY, €CIIM OH HWMEET 3HaHusd
OCHOBHOI'O Marepuajga, HO HE YCBOWI €ro ACTaJed, MOXKET OTBETUTb Ha BOIPOCHI I10
ONPEICICHUSAM OCHOBHBIX IOHATUM, HO INPUXOAUT B 3aMEUIATEILCTBO 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 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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