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Ir''1OCCAPUH

1. I'pa¢ - aGcTpakTHBI MaTEeMaTUYECKUN OOBEKT, IPEICTABIISIONINI COO0H MHOKECTBO BEPIITMH
rpada u Habop pEdep, TO eCTh COENMHEHUIH MEXy ITapaMH BEPILUH.

2. Hoarpad — rpad, comepxammii HEKOE MOJIMHOXKECTBO BEpPIIMH JaHHOTO rpada m Bce pedpa,
MHUUJACHTHBIE TAHHOMY IIOJIMHOKECTBY.

3. Ilapocouyeranme — moarpad, B KOTOPOM BCE BEPIITMHBI UMEIOT CTETICHD 1.

4. CreneHb BepIIMHBI — yKcio pedep rpada, KOTOPbIM NPUHAUICKUT 3Ta BEPLIMHA.

5. NHIMIEHTHOCTh — IMOHSTHE, UCIOJIB3yEMOE B OTHOUIEHUHM pedpa M BepliuHbL. Bepummna V
UHIUACHTHA peopy (V, U).

6. Jlec — opueHTHPOBAHHBIN aALUKIMYECKUI rpag.

7. OpuentupoBaHHbIii rpag — rpad, pedbpaMm KOTOPOro NPUCBOEHO HalpaBJICHUE.

8. ILlBeTok — LIMKJI HEYETHOM JUINHBI.

9. Iyts — Ces3HbIi noArpad, B KOTOPOM BCe BEPIIMHBI UMEIOT cTeneHb 1 uiu 2.

10. Cs3ubiii rpad - rpad, comepkamnii pPOBHO OJHY KOMIIOHEHTY CBS3HOCTH. JTO 03HAYAET, YTO
Mex1y JIt000i mapoi BepIIMH 3TOro rpada cymecTByeT Kak MUHUMYM OJMH IyTb.

11. BpeMeHHas1 CJIOKHOCTH AJTrOPUTMA - (QYHKOUS OT JUIMHBI CTPOKH, IPEACTaBISAIONIEH
BXOJIHbIC JTaHHBIE, PaBHAsl BpEMEHU paboThl aJITOpUTMA Ha JaHHOM BXOJI€.

12. MoauHOMHUAJILHAS BPEeMEHHasl CJOMKHOCTb — BpeMmeHHas cioxHocTh O(p(n)), rme p(n) —
MOJIMHOM OT N.

13. Web-npuJio:keHue — KIMEHT-CEPBEPHOE TPUIIOKCHUE, B KOTOPOM KIIHEHT B3aUMOJICHCTBYET C
BeO-cepBepOM MpuU IOMOIIH Opay3epa.

N3m. Jluct Ne mokym. IMonm. [ara
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1. BBEAEHUE

1.1. HaumeHOBaHHE NMPOTrPAMMBbI
HaunmenoBanue nporpaMmsel — «lIpuitokeHue Uisi BU3yaIn3allui allrTOpUTMa CKATHUS
[[BETKOBY.

HaunmMeHnoBaHue nmporpamMMbl Ha aHTIIHKACKOM si3bike — «Application for visualization
Blossom algorithmy

1.2. KpaTkasi xXapaKTepuCTHKA U 00J1aCTh IPUMeHeHusl

B mpornecce peanuzanuu TOro WM WUHOTO ITOPUTMa WM CTPYKTYPBI JaHHBIX, a TaKXKe
pelIeHUs Pa3MUYHBIX 3aJad 10 JIaHHOM TEMaTHKE YacTO HEOOXOAWMO BH3YyaTU3UPOBATH
MPUHIUIIBI pabOThl AJITOPUTMOB U OCOOCHHOCTH CTPYKTYp HaHHbIX.  “Tlpuioxenue mis
BHU3YyaJM3allUU aJroOpUTMa CKaTUsl I[BETKOB” — 3TO Web-NPUIOKEHHE, KOTOPOe OOJIerduT
MOJIH30BaTE/ISIM TOHUMAHNE 1 3aIIOMUHAHKE [1ar0B AJITOPUTMA CYKATHUS IIBETKOB.

Anroput™m ckatus 1BeTKOB [1-3] wmcmosb3yercs i HAXOKICHHS MaKCHMAJIbHOTO
MapocoYeTaHusl B HEOPUECHTUPOBAHHOM HEB3BEIICHHOM Ipade 3a MOJIMHOMHUATIBEHOE BPEMSI.

Jannoe mpunoxenue OyAeT  OKCIUTyaTUPOBATbCA  CISAYIOIIMMHU  KaTeTOPUSMHU
MOJb30BaTEICH:

1) CryaeHTbl YHUBEPCUTETOB, H3YUaIOIIHe KyPChI IO AITOPUTMaM M CTPYKTYpaM JaHHBIX

2) TlpemonmaBaTenu, BeaylIue 3aHATHS HA KypcaX, CBA3aHHBIX ¢ H3YYEHUEM aJrOPUTMOB U

CTPYKTYp JaHHBIX
3) Pa3paboTuuku, KOTOPHIM HEOOXOIUMO PEATU30BaTh AITOPUTM CXKATHUS IIBETKOB, MEPE]T
ATUM HarJISIHO U3YYUB MIPUHIUIIEI €70 padOThHI

4) HccnenoBatend B 00JIaCTH MATEMAaTHKH U KOMITBIOTEPHBIX HAYK

N3m. Jluct Ne mokym. IMonm. [ara
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2. OCHOBAHWUYS JIJIS1 PA3PABOTKH

OcHoBaHMeM 151 pa3pabOTKH SBIISETCS yUEOHBIH IUIaH NOArOTOBKU OaKalaBpOB 110

HanpasiieHuto 09.03.04 «IIporpaMMHas HHXKEHEPUS» U YTBEPKIACHHAsT aKaJIeMUYECKUM

PYKOBOJUTENIEM IPOrpaMMBbI TeMa KypcoBoro npoekTa «IIpunosxkenue ajis BU3yaiu3anuu

aJlIropuTMa CKaTuss LBETKOB».

N3m. Jluct Ne mokym. IMonm. [ara
RU.17701729.10.03-01 T3
MuB. Ne nom. Iloamn. n mata B3am. nus. Ne WNuB. No ny0o. IMonm. u nara
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3. HABHAYEHMUE PA3PABOTKHA
3.1. DyHKUMOHATbHOE HA3HAYEeHH e

@OyHKUMOHANBHBIM ~HA3HAYEHUEM MPUJIOKEHMS SBJSETCA HArJsIHOE H300pakeHue
KQ)XJIOr0 1Iara ajaropuTMa C)KaThs LBETKOB JUIS IIOMCKAa MAaKCUMaJIbHOI'O I1APOCOYETAaHUs B
HEOPHEHTUPOBAHHOM HEB3BEIIEHHOM rpade. B mpuioxeHun A0KHA OBITH NPEIOCTABICHA

BO3MOYXHOCTh CAMOCTOSITETIbHO HapHCOBATh HYKHBIN rpad UK CreHepupoBaTh CIy4yailHbIN.

3.2. JKkcIuTyaTallMOHHOE Ha3HAYeHne

Pa3pabareiBacMoe WeD-pHUIOKEHHE IO3BOJMT TMOJB30BATEII0 OOJErYUTh HU3YUYCHHUE
QITOpUTMA CXKATHs LIBETKOB. Takxke ¢ MOMOIIBIO JaHHOTO MPHUIIOKEHUS MOJIb30BATENIb CMOXKET
HaxXOJUTh IMapocoueTaHuss B rpadax s pemieHus TeX WIM WHBIX MNPUKIAJAHBIX 3ajad,

TECTUPOBAaTh  CBOIO  COOCTBEHHYIO  pealu3allil0  aJIropuTMa  CKaTUs  LIBETKOB.

N3m. Jluct Ne mokym. IMonm. [ara

RU.17701729.10.03-01 T3
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4. TPEBOBAHMUS K [IPOI'PAMME

4.1 TpebooBaHusl K PyHKIIHOHAJIBHBIM XapaKTEePUCTHKAM

4.1.1. TpedboBaHUA K COCTABY BBINOJIHIEMbIX QYHKIMA
JlanHoe Web-nipunoskeHne coep Ut TOJIbKO KIMEHTCKYIO YacTh.

[TpunoxxeHnue JO0KHO 00Ia1aTh CASAYIOMIMM (QYyHKIIMOHATIOM:

1) JlomkHa MPUCYTCTBOBATh BO3MOXKHOCTH CAMOCTOSITEIBHO HApUCOBATh Tpad.
1.1 JlopkHA MPeAOCTaBIATHCS BO3MOKHOCTD I00aBUTh BEpIIUHY Tpada.
1.2 Jlomxna OBITH peayM30BaHa BO3MOXXHOCTH BBIJCIUTH BEPIIMHY WM PeOpO IyTeM
Ha)kKaTHs Ha HEE KypCOpPOM.
1.3 JlomkHa MpenocTaBIATbCS BO3MOXKHOCTh J0OaBieHHs] pedpa, COCTUHSIONIETO IBE
J00aBJICHHBIE paHee BEPIIUHBI.
1.4 JlomxHa OBITH peaan30BaHa BO3MOXHOCTh yIaJeHHsI BEpPIIHHbBI HIIK pedpa.
1.5 JlomxHa npeaoCTaBIsATHCS BO3MOKHOCTh OUYMCTUTH TI0JIE U1l pUcOBaHus Tpada.
2) JlomkHa OBITH MPEIYCMOTPEHA BO3MOKHOCTh CO3/1aTh CIIy4alHbIi rpad.
3) Ilocrme HakaTMsi HAa KHOIMKY 3allyCKa BHM3YyalM3alldd JIOJDKHBI OBITh HM300paKEHBI
MocIe0BaTeNbHbBIE Iard padOThI AITOPUTMA.
3.1 Ha kaxx0ii uTepanuy morcka yBeJINUHUBAIOIIEro MyTH MOJIb30BaTehb T0KEH
HMMETh BO3MOKHOCTh BBIOMPATh IPOCMATPUBAEMYIO BEPIIUHY U ITPOCMaTPUBAEMOE
pebpo.
3.2 Tlocne HaxOXACHUS OUEPETHOTO YBETUYHBAIOIIETO MyTH, TaHHBIH
YBEJIMYUBAIOUIUH MyTh JOJKEH MOJICBEYHBATHCSI KOHTPACTHBIM I[BETOM.
3.3 Bo BpeMs ka0l UTepaIuy MoIb30BaTelb JOKCH BUIETh TEKYIee HAMICHHOES
napocoyeTanue rpaga.
3.4 Tlocne onpeneneHus yBEIMYUBAIOIIETO MYTH, TOJDKHO OBITh H300paKeHO
M3MEHEHHE NTapOCOUYETaHUS.
3.5 Ha xaxmoM mare ajaroputMa IOJIb30BATEI0 JODKEH OBITH BHJIEH TEKCT,
OIMCHIBAIOUINI CYTh 3TOTO IIara.
3.6 Taxke Ha KaXAOM IIare ajaropuTMa JOJHKHO OTOOpa)XaTbCs COCTOSHHME ‘‘Jeca”
pebep u BepiMH rpada.
3.7 Ilpu HaxoXJeHWW IBeTKa (IIMKJIa HEYSTHOW JUTMHBI) TOJH30BATENb JIOJDKEH BHICTH
cxatue rpada.
3.8 BosBpamenue rpada B mepBoOHAYATHHOE COCTOSIHHE (JI0 CXKATHSI IBETKOB) TAKXKE JTOJKHO

OBITH MPOJIEMOHCTPHPOBAHO B BU3YAIU3ALIUH.

N3m. Jluct Ne mokym. IMonm. [ara
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Peructpaius nons30BatTels B JaHHOM BEO-TIPUIIOKEHUH TPEOOBATHCS HE JIOJDKHA.

4.1.2. TpeGoBaHus K OPraHU3ANMU BXOAHBIX TAHHBIX

1)

2)
3)

Ha Bxom anroputmMa JJOJDKEH TMOAABAThCS TPOU3BOJIBHBIA  HEOPUEHTHUPOBAHHBIN
HEB3BEIICHHBIN rpad.
['pad momkeH UMeTh XOTsI ObI JIBE BEPIIUHBI, COSTUHEHHBIE peOpPOM.

[Ipu renepanuu cnyyaifHOTO rpada KOIU4YeCTBO BepIIUH rpada He J0mKHO npeBbimaTh 10.

4.1.3. TpeboBaHUA K OPTraHU3ALMU BHIXOIHBIX TAHHBIX

1)

2)

3)

4)

5)

IIporpamma fmOMKHA KOPPEKTHO M300paXkaTh MO3TAlHYI0 BHU3YAIM3AIMIO PaOOTHI
QITOPUTMA CYKATHS [BETKOB.

[Tocne oxoHuyaHust paboTHl anroputTMa pedpa M BEpIIMHBI Tpada, NPUHAIISKAIINE
HalJICHHOMY MaKCHMaJbHOMY IapOCOUYETaHUIO, JOJDKHBI OBITH BBIJECICHBI KOHTPACTHBIM
[BETOM.

Bo Bpems BusyanuzanuM ajaropuTMa KaXKAbI €ro mar JJO0JDKEH CONPOBOXKIATHCS
TEKCTOBBIM KOMMEHTapHEM, OIUCHIBAIOIINM, YTO Ha 3TOM IIIary MPOUCXOIHT.

Ha xaxnoil urepauuu anropurMa JOJKHO OTOOpa)xaTbCs COCTOsIHME ‘“‘neca” pebep H
BEPILIUH.

[Tocne HaxXOKAEHUST MAaKCHUMAIIBHOTO TTAPOCOYETAHUS JTOJHDKHO OBITh BBIBEJICHO KOJIMYECTBO

pebep, BXOASIINX B HETO (pa3Mep mapocodeTaHusl).

4.2. TpeboBaHus k uHTEpeiicy

[Tons30Barenbckuit nHTEPhEC WED-TTPHUI0KEHHS TOIDKEH COCTOSTh U3 CIIEAYIOMIHX
OJIOKOB:

1) OcHOBHOE OKHO, COCTOSIIIEE U3 CICTYIOIINX AIEMEHTOB!
1.1 Dxpan qist u3o6paxkeHus rpada.
1.2 [Tanensb ¢ n3o0paxeHueM “Jeca’ pedep U BepIIuH rpada.

1.3 T1anenb ¢ TEKCTOBBIMUA KOMMEHTApUSAMH O TOM, YTO IPOMCXOHUT Ha TEKYILEM I1are
aIropuTM™ma.

1.4 Kuomka “Create graph”.

1.5 Knomnka “Generate graph”

2) OkHo i1 pucoBaHus rpada co cIeIyOUMMHI SJIEMEHTAMH

N3m.

Jluct Ne mokym. IMonm. [ara
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2.1 Xoucr qys pucoBanus rpada.

2.2 Knonxku “Delete”, “Clear”, “OK”, “Cancel”

4.3. TpeOoBaHMS K HATEKHOCTH

43.1. TpeboBanusi K oO0ecrnevyeHHI0 HAEKHOro (yCTOHYHMBOro) (PYyHKIMOHUPOBAHMA
NPOrpaMMblI
Jlst ycToiunBOM paboThl MPOrpaMMbl HEOOXOUMO COOJIIOAAT Pl OPraHU3ALMOHHO-TEXHUUECKUX
Mmep:
1) obGecneunth OecriepeOOHHOE MMTAHNE TEXHUYECKUX YCTPOMCTB;
2) oOecreuuTh BBICOKYIO 3alIUTy TEXHUUYCCKUX YCTPOMCTB [Uisi pabOThl MPOTrpaMMBI OT
BO3CUCTBUS IIMHMOHCKUX MPOrpaMM, TPOSHCKUX MPOrpaMM, MPOrpaMM-LUIyTOK U JIPYTHX

BUJIOB BPEJJOHOCHOT'O ITPOIPaMMHOTI0 00€eCIeueHus;
3) obecrieunTh CTAOMIIBHOE MOIKIFOUCHNE TEXHUYECKUX YCTPOUCTB K ceTh MHTepHeT.

4) Ob6ecneynth 00pabOTKY JIFOOBIX HEKOPPEKTHBIX ACHCTBHUI IOJIB30BATENsl, KOTOPHIE MOTYT

IMPHUBCCTHU K aBapHﬁHOMy 3aBCPUICHUIO TPOTPpAMMBbI UJIX YXOOY B OECKOHEYHBIHN OUKII.

43.2. Bpemsi BoccTaHoBJIeHUs MOcJIe 0TKa3a

Ecoim oTka3 OblT BBI3BAaH KaKUMH-THOO BHEMTHUMHU (aKTOpamu, Hampumep, cooem
ANEKTPOMUTAHUS, U TIPU ITOM HE MPOM3OIIET HEMONpPaBUMBINH cOOil OmepaloHHONW CHUCTEMBI, TO
BpeMsI BOCCTAHOBJICHHMS HE JOJDKHO TMPEBBINIATh BpPEMEHH, TPEOYIOIIErocs Ha TMepe3arpysKy
OTIEPAIIMOHHON CUCTEMBI M 3aITyCK TPOTPaAMMBI.

Ecnm oTka3 ObuT BEI3BaH HEMCIPABHOCTHIO TEXHUYECKUX CPEJICTB MJIM HETONPABUMBIM COOEM
OMEpPAlMOHHON CHCTEMBI, TO BpEMsI BOCCTAHOBJIEHHS HE JOJDKHO IMPEBBINIATh BPEMEHH,

HCO6XOI[I/IMOF O JIs1 YCTPpAHCHUSA HeI/ICHpaBHOCTCﬁ TCXHUYCCKHUX U MIPOTrPaAaMMHBIX CPCICTB.

4.3.3. OTka3bl H3-32 HEKOPPEKTHBIX JelicTBUIl onepaTopa

OTka3 nporpamMmbl BO3MOKEH TaK)Ke BCJIEICTBUE HEKOPPEKTHBIX JIEHCTBUI MOJIb30BATEINS PU
MOJIb30BAHUU OTIEPAIlMOHHON cucTeMol. J[s mpemoTBpallleHusi ciydyaeB OTKa3a MpOorpamMmbl MO
npuyrHe cO0EB MPH MOJIb30BAHUU ONEPAMOHHONW CHCTEMOM ClIeAyeT MPOBECTU MpeABapUTEIbHBIN
MHCTPYKT@X KOHEYHOTO II0JIb30BaTeNsl M oOecneyuTh paboTy KOHEUHOro IoJib30oBaTes 0e3

MPEeOCTaBIIEHUs €My [paB  aJAMHHHCTpaTopa.

N3m. Jluct Ne mokym. IMonm. [ara
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4.4. YcioBuS IKCILTyaTAllMU

44.1. KnuMaTu4yecKue yCJIOBHS IKCILTyaTAIUH

KnumaTtuueckue YCJI0BUs SKCILTyaTalluu, IMPU KOTOPBIX HOJIKHBI o0ecneunBaThCs 3aaHHbIC
XapaKTCPUCTUKHU, HOJDKHBI YAOBJICTBOPATH Tp€6OBaHHHM, NpeaABABIACMBIM K TCXHUYCCKUM

cpeacTtBaM B 4aCTH YCHOBHI;'I HX 3KCILTyaTalluu.

4.4.2. TpeGoBaHus K BUAaM 00CIy:KMBAHUS

Ecnu mpousomien Kakoi-1mbo HempeaBUACHHbIH cOOH B MpOrpaMme, TO MOJIb30BATENO IS
YCTPaHCHHUS TEKYIIUX HEMOJIaJ0K PEKOMEHIYEeTCsl HAIMCaTh pa3paboTUMKy Ha aapec 3JIEKTPOHHOM
mouthl tdkulikova@edu.hse.ru u coobmuTh 000 Bcex 3aMeuYeHHBIX cO0sX. Pa3paboTuuk B CBOIO
ouepenb 00sA3aH TPHUHATH MEPbl 10 YCTPAHEHUIO HEMOJAA0K M BBICIATh IOJH30BATEIIIO

HCIIPABJICHHYIO BEPCUIO IPOTPAMMHOIO ITPOAYKTA.

4.4.3. TpeOoBaHus K YMCIEHHOCTH U KBATH(QUKAIIUH NEPCOHAJIA
Jlo pabotbl ¢ mporpaMMoil Jomyckaercs oJIuH oreparop. Oneparop AOKEH BIaJeTh

0a30BBIMU HaBBIKaMH pabOThI ¢ KOMIIBIOTEPOM U UMEThH OIBIT UCIOIb30BaHUS BeO-Opay3epa.

4.5. TpeGoBaHHUs K COCTABY U NApaMeTPaM TeXHHMYECKHUX CPeACTB

s WCcTonb30BaHUs TPUTIOKEHUST HEOOXOIUMO HalW4yhe KOMIBIOTEpa C MUHHMAIbHBIMH
TEXHUYECKUMH XapaKTEPUCTUKAMH U JOCTyNoM K cetu MuTepHeT, BeO-Opay3ep, 3amylieHHbI Ha

KOMIIBIOTEPE, KilaBUaTypa, MbIIIb.

4.6. TpeooBanus K NHGOPMALNMOHHOI U MPOrPAMMHON COBMECTUMOCTH

4.6.1. TpeGoBaHMsI K NPOrPAMMHBIM CPeICTBAM, HCIIOJIb3YyeMbIM IPOrPaAMMOii

Heo6xomumsel oneparrionsbie cucrembl Windows 7 u Gonee mo3anue Bepcuu, Linux,

macOS X 11 u Gosnee mo3aHME BEepCHH, a Takxke Opay3epsl, nmoanaepxusarone HTMLS.
4.6.2 TpeGoBanus K HCXOAHBIM KOJAaM U SI3bIKaM NPOrpaMMHUPOBAHUS

[Tpunoxenue NOMKHO OBITH peaqu30BaHO Ha s3blkax mporpammupoBanus HTML, CSS u

JavaScript.

N3m. Jluct Ne mokym. IMonm. [ara
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4.7. TpeOoBaHMsI K MAPKHPOBKE M YIIAKOBKeE

[Iporpamma nosKkHA COCTOSITH U3 3-X YacTeu:

1) html-daiin, comepxaruii pasMeTKy CTpaHHIIBI

2) CSS-(¢aiibl, coaepKaue CTUIA CTPAHHUIIBI

3) Js-(aiinbl, comepIKalyie JOTUKY BCETO MPUIIOKEHHS U PEaTH3alUio aJropuTMa

4.8. TpeOoBaHusI K TPAHCIOPTHPOBKE H XPaHEHH IO

[Tporpamma noJpKHA 3ampaliMBaThCs MOJb30BAaTEIeM depe3 BeO-Opaysep ¢ momormisio http-

3arpocoB Ha ynajaeHHbIN cepBep. IIporpaMmma g0mKHA XpAaHUTBCS HA KECTKOM JIMCKE M10JIb30BATEIIS.

TpancnopTupoBaHue U XpaHEHHUE TPOrPaMMBbI OCYIIECTBIISIET BeO-Opaysep.

4.9. CnennaJjibHbIe TPeGOBAHUA

CHGI_II/IaJ'IBHBIe Tpe6OBaHI/I5{ HC IMPCABABIIAKOTCA.

N3m. Jluct Ne mokym. IMonm. [ara
RU.17701729.10.03-01 T3
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5. TPEBOBAHMS K TIPOTPAMMHOM TOKYMEHTAIIUA

Cocrasn HpOFpaMMHOﬁ JOKYMCHTAllMU BKIIHOYACT B cebs:

1) «IIpunokeHue Tl BU3yaTU3alliK AITOPUTMOB WM CTPYKTYP JaHHBIX». TeXHUUECKOE 3aaHne

(TOCT 19.201-78) [5];

2) «IIpmitosxeHue i BU3yalu3alliy aTOPUTMOB WIIH CTPYKTYP AaHHBIX». PYKOBOJICTBO

noas3oBaresst (TOCT 19.505-79) [9];

3) «IIpunoskeHue Al BU3yaau3aluy arTOPUTMOB WITH CTPYKTYP AaHHBIX». [[osCHUTEIbHAS 3aITHCKa

(TOCT 19.404-79) [8];
4) «[IpunoxeHue 1Jisi BU3yaU3alUy aJITOPUTMOB I CTPYKTYP JaHHBIX».

[Tporpamma u meroauka ucnbsiranuii (OCT 19.301-79) [6];

5) «[IpunoxxeHue aJsi BU3yaau3aluy alrOPUTMOB WM CTPYKTYp AaHHbIX». TekcT mporpammsl (TOCT

19.401-78) [7].

N3m. Jluct Ne mokym. IMonm.
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6. TEXHUKO-OKOHOMMWYECKHUE ITOKA3ATEJIN

6.1. lIpeanonaraemasi nOTpeGHOCTH

Heo6xomuMocTs B JTaHHOM MPOrPaMMHOM TPOJYKTE HMMEIOT HECKOJIBKO KaTeropuit

OJIL30BaTEICH:

1) TlpenonaBarenu BY30B, Bemyiiye Kypchl, CBI3aHHBIC C aITOPUTMAMHU U CTPYKTypaMu

JaHHBIX.

2) Crynentsl BY30B, u3y4aromue anroputMbl ¥ CTPYKTYPbI TaHHBIX.
3) Pa3paboTuukH, KOTOPhIM TPEOYeTCsl peali30BaTh 3TOT AITOPUTM UIS PELICHUS TPUKIATHBIX

3aja4.

4) WccnenoBarenu B 00JIACTH MATEMAaTHKHA U KOMITBIOTEPHBIX HAYK.

6.2 OpueHTHPOBOYHAA IKOHOMHUYeCKasi IPPEeKTUBHOCTD

[IporpamMma mo3BoIUT OBICTPO U 3HPEKTUBHO U3YUUTH MPUHIIUIIBI PAOOTHI AITOPUTMA,

4TO ITOMOXKET 3HAYUTCIbHO COKOHOMUTBH BPCM:, Tpe6y101ueeCH JJIA IOHUMAaHUWA aJITOPUTMa U

€ro pean3aliH.

6.3. DxoHOMHYECKHE npeumyuecrea pa3paﬁoTKn 10 CPABHCHHIO ¢ aHAJIOTaMH

CpaBHeHHe KOHKYPEHTOB

Tabnuya 1. Ananu3 KoOHKypeHmos.

[Mpunoxenune | Algorithm | VisuAlgo | Algorithm | Vamonos [Data structure
JUTS Visualizer Wiki visualizations
BU3yalIu3allun
aJIropuTMa
cxarus
IIBETKOB
Ectb
BU3yaInA3aus + _ + _ _ _
aJIropurMa
cCXKaTtusd IBECTKOB
ITosscaenMs K
KaXJI0MYy LIary + + + + + +
aJlrOpuT™Ma
N3m. Jluct Ne mokym. IMonm. [ara
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Bo3moxHOCTH
CaMOCTOSTENHHO
3anmath rpad

Bo3MoxHOCTD
CTCHEpUPOBAThH

rpad

NHTEepakTUBHOCTH
(BO3MOKHOCTH
MIOJIb30BATENS
caMmomy
BBITIOJTHSATh
AITOPUTM HITA
BJIMSITH HA €T0
BBITIOJTHCHHE)

N3obpaxenune
“neca” BepIIUH U
pebep rpada
(TOMBKO JIst
BU3YaJIN3aluu
aJropuT™Ma
C)KaTus [[BETKOB)

Takum 00pa3zoM, cpeny KOHKYPEHTOB BHU3YalIH3alUIO alfOPUTMA CHKATUS IIBETKOB HMEET

toibpko ViSUAIQO, omxako B ViSUAIQO HeT n3obpakenus “neca” BepuivH u pebep rpada. bosee

TOro, HA OJUH M3 aHAJIOTOB HE UMCCT BO3MOKHOCTU H3YHATh AJITOPUTM MHTCPAKTUBHO (BO BCEX

aHaj1orax MOXHO TOJIBKO 3allyCTUTb aJITOPUTM U IMTPOCTO CMOTPETH HA €T0 BI)IHOJ'IHGHI/IG).

N3m.

Jluct

Ne mokym.

IMonm.
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7. CTAIUM U OTAIIbI PABPABOTKH

Tabnuya 2. Cmaouu u smanvl pazpabomxu.

Craguu Jdranbl padoT Conep:xkanue pador Cpoxku HUcnoanuren
pa3padoTKu BBINOJIHEHH | H
|

Texuuueckoe | Pa3pabot [TocTanoBka 3agauu. 10.01.22 - KynukoBa
3a7aHue Ka 03.02.22 TaresHa

TEXHITUEC COop UCXOIHBIX TEOPETUUECKUX

KOTO MaTepuasoB.

3a/laHus

O6ocHoBaHue

BO3MOKHOCTH PEIICHUS
HOCTaBJIEHHOW 3aJ1a4H.

AHanm3 KOHOMHYECKOU
MOTPEOHOCTH U
3P PEKTUBHOCTH.

AHau3 CyIECTBYIOMUX
aHaJIOrOB, COCTaBJICHUE
CpPaBHUTEILHOMN TaOIUIIBI.

Ornpenenenue
CTPYKTYpPBI BXOJHBIX U
BBIXO/IHBIX TJAHHBIX.

[IpenBapuTenbHbIil BBIOOP
METOJIOB PELICHMSI 3a/1a4.

YrBepxkaenue | Omnpenenenue TpeOOBaHMI K 03.02.22 - Kynukoa
TEXHUYECKOTO | Tporpamme. 17.02.22 TarbsiHa
3aJaHHS

Onpenenenue TpeOOBaHUI Kk
TEXHUYECKUM CpPEe/ICTBaM.

Ornpenenenue TpeOOBaHUH K
uHTepdeiicy.

OnpeneneHne CTaanii, ’TaroB U
CPOKOB pa3pabOTKH MpOTrpamMMbl
nu )IOKYMGHTaHI/II/I Ha HEC.

Br16op creka pa3paboTKu.

CormnacoBaHue 1 yTBEpKIACHUE
TEXHUUYECKOTO 3aJaHMsL.

N3m. Jluct Ne mokym. IMonm. [ara
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PaGoumuii Pazpabotka [IporpammupoBaHue u 02.2022 - Kynukoa
IPOCKT MpOTrpaMMBbI OTJIaJIKa KJIMEHTCKON YacTH 05.2022 TaTpsaHa
MIPHJIOKEHUSL.
Pa3pabotka Pa3zpaboTka nporpaMMHBIX 02.2022 - Kynukos
MIPOTPaMMHOM | TOKYMEHTOB B 05.2022 a
JOKYMEHTAI[d | COOTBETCTBHU C TarbsiHA
u TpeboBanusmu [4].
Ucnbrranus Pa3zpaboTtka, cornacoBanue u 02.2022 -
MpOrpaMMBbI YTBEPKIACHHUE MOPAIKA U 05.2022
METOJIUKH UCIIBITAHUN.
[TpoBeneHne UCTIBITAaHUIA Kysixosa
(TecTupoBaHue) TaTbsHa
MPUIIOKEHUSI.
KoppektupoBka nporpammsl u
MPOrPaMMHOM JTOKYMEHTAIHA
0 pe3yJIbTaTaM UCTBITAaHUH.
Buenpenue 3amura [ToaroroBka u nepenava 05.2022 Kynukxosa
IIpOEKTa MIPOTrpaMMBbI ¥ IPOIPaMMHON Tarpana
KOMHUCCHUH JOKYMEHTAITUH JIJIS 3aIUThI
KOMUCCHH U MOCIIEAYIOIIEH
JKCILTyaTaluu
N3m. Jluct Ne mokym. IMonm. [ara
RU.17701729.10.03-01 T3
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8. HOPAJAOK KOHTPOJISA U NIPUEMKHA

8.1. Buab! ncnbeITAHUI

[IpouzBoauTcss NpoBEpKa KOPPEKTHOTO BBIMOJHEHUS MPOrpaMMOM 3alIOKEHHBIX B HeEe

(GyHKUUH, T.€. OCYIIECTBIAETCS PYHKIMOHATBHOE TECTUPOBAHUE MPOTPAMMBI

8.2. O0uue TpeOOBaHUS K MPHEMKe

JlomkHa MPOBOIUTCS IPOBEPKA COOTBETCTBUS MPOrpaMMbl (PYHKIIMOHATIBLHBIM TPEOOBaHUSAM U

Tpe6OBaHI/I${M K HaJACKHOCTH IIyTCM HaFHHHHOﬁ IIPOBCPKU BCECX Tpe6OBaHHf/'I U3 IPUBCIACHHOI'O

NepeUHs. Cama nporpamMmma 1 METOJUKa HUCIBITAaHUI JOJIDXKHa OBITh IMpUBCACHA B COOTBCTCTBYIOIICM

nokymenTe «[IporpaMma u MeToMKa UCTIBITAHMID) [6].

N3m. Jluct Ne mokym. IMonm. [ara
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NCTOYHUKU, UCITOJIB3OBAHHBIE IIPHU
PA3PABOTKE
James S. Plank, Lecture Notes - Edmonds' General Matching Algorithm (The Blossom

Algorithm)//[9nexrponnsiii pecypc] : The University of Tennessee — Pexum pocryma:
http://web.eecs.utk.edu/~jplank/plank/classes/cs494/494/notes/Edmonds/index.html.

cBoOoauHbIN. (HaTa obpamienus: 03.02.2022).

ANTOpUTM CXKaTus IBETKOB // [DIeKTpoHHBIN pecypc|: Bukuneaus — Pexum
nocryna: https://ru.wikipedia.org/wiki/. cBobomubIi. (qaTa 0OpaIeHus:
03.02.2022).

Richard L. Apodaca, Edmonds’ Blossom Algorithm Part 1: Cast of Characters //

[Daexrponnsiii pecypc]: Depth-first — Pexxum gocryma: https://depth-
first.com/articles/2020/09/28/edmonds-blossom-algorithm-part-1-cast-of-

characters/. ceoboubIi. (naTa oopamenus: 03.02.2022).

I'OCT 19.101-77 Bunsl nporpaMm 1 IporpaMMHBIX JOKyMEHTOB. EauHas cucteMa nporpaMMHOM
nokymenTaruu. — M.: UTIK U3natenscTBO cTangaptos, 2001.

I'OCT 19.201-78 Texuuueckoe 3ananue. TpeOoBaHus K cojiepkanuto U opopmienunto. Enunas
cuctema mporpaMmaoin Jokymentanuu. — M.: UTIK M3natensctBo ctangaptos, 2001.

I'OCT 19.301-79 IIporpamma 1 MeTOAMKa UCTIbITaHUH. TpeOOBaHUS K COEPIKAHUIO U
odopmiienuto. Enunast cucrema nporpammuoii Jokymenranuu. — M.: UTIK U3natenscTBo
craugaptos, 2001.

I'OCT 19.401-78 Tekct nporpamMMmel. Ennnas cucrema nporpaMMmHoil fokymenTarun. — M.: UTTK
W3narensctBO cTanmaptos, 2001.

I'OCT 19.404-79 IlosicuutensHast 3anucka. TpeOoBaHus K copepkanuio U opopmienuto. Enunas
cucteMa nmporpaMmMmHoi gokyMmeHntauuu. — M.: UIIK WU3natensctBo ctangaptos, 2001.

I'OCT 19.505-79 PykoBoxactBo oneparopa. EnnHas cucrema nporpaMMHON JOKyMEHTauu. — M.

UIIK UznatensctBO cTangaptos, 2001.
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Hpuioxenue 1

Ilaru anropurma

[Tycte umeercs rpad G u HavanbHOE mapocoderanue M.
1 - TIbrTaemcst HAUTH yBEJIMYUBAIOLIUH Ty Th.
2 - Ecniu ynanoch HaiTH, TO:
2.1 - yBenu4ymMBaeM MyTh, TEM CaMbIM YBEIMUYMBas apocouetanue M.
2.2 — y1ieM yBEeJIMYUBAIOLIUH MyTh B TOM ke rpade, HO ¢ HOBBIM ~ apOCOYETAHHEM.
3 —HWnaue:

TEKyIIEC MapoCcoYeTaHue MAaKCUMAJIbHO, 3AKAHYUBA€M BBIIIOJHCHHUE aJIlOpUTMA.

Haxo:xaeHue yBeIM4UBAIOIEr0 MYTH

1 - Tlomeuaem Bce peOpa, KOTOpbIE BXOAST B apocoueranue M. Bee octanbHble peOpa v BEpIIMHbI
Jies1aeM HEelOMEYEeHHBIMHU.

2 - J1ng Kax /101 BepIIMHBI, HE BXOSIIEH B MapocoYeTaHue, CO3/1aeM JIEPEBO U3 OJHOM 3TON BEPIIMHEI
Y TIOMEIIAeM 3TO JIEPEBO B JI€C, JaHHAs BEpIIMHA OyJIeT KOPHEM JiepeBa.

3 - Teneps paccMaTpuBaeM BCE BEPIINHBI, YIOBIETBOPSIONINE CISIYIOIIAM KPUTEPUSIM: BEPIIMHA B
JIECY, OHA HE TIOMEYEHA, PACCTOSHHUE OT JaHHOW BEPILMHBI 10 KOPHS €€ IepeBa YETHO.

4 - TIlycTs ceifuac Mbl MPOCMATPHUBAEM BEpIIMHY n. Tenepb HEOOXOIUMO PACCMOTPETH BCE

HETIOMEYEHHBIE pedpa, MHIIMACHTHBIE ei. J[J1s1 Kaxk1oro pedpa BOZMOXKHBI 4 CiTyvasi.

1 cryuai

Jpyras BepmuHa (W), KOTOPOH HHIUIEHTHO TeKylee pedpo (€), He B Jiecy.

1) Jlo6aBnsiem BepinnHy W ¥ peOpo € B Jjec.
2) Teneps BepInHa V — POAUTENb BEPIIUHBI W, TOMEYaeM pedpo €.
3) Tak kak BepuIMHA W H3HaYaJIbHO He ObLIa B JIeCy, OHA MIPUHAJICKUT MTAPOCOUYETAHUIO.

JloGaBrnisiem B Jiec pedpo U3 MapocoyeTaHusl, HHIIUICHTHOE W.

2 cayvai
JApyras BepmuHa (W), KOTOPO MHIIUEHTHO TeKylee pedpo (€), B jiecy, paccTosiHUE OT Hee /10
KOPHSI HEYeTHO.

Bounbiie Hu4ero He nenaeM, momMedaeM pedpo e.
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3 cayuaii

Apyras Bepmuna (W), KOTOPOil HHUMJAEHTHO TeKyllee pedpo (€), B Jiecy, pacCTOsIHUE OT Hee /10

KOPHS

yeTHO. KopHM 1epeBbeB BepuIuH V 1 W He COBNAJAIOT.

Mpbl HallIM yBEJIWYMBAIOLINUN TyTh, BO3BPAIIAEM €r0

4 cnyuaii

JApyras BepmunHa (W), KOTOPO MHIUIAEHTHO TeKyllee pedpo (€), B jiecy, paccTosiHue OT Hee /10

KOpPHS

yeTHO. KopHU 1epeBbeB BepuIuH V 1 W COBNAJAIOT.

MpbI HalluIy HEYETHBIN LTHUKIT

Ecnu y aToro nukia 2K + 1 pedep, To K 13 HUX npuHaaiexkar napocoyeranuto. Takoil ik Oyem

Ha3bIBaTb IBCTKOM.

1)

2)
3)
4)

Heo6xonuMo cxath IIBETOK, IMyTEM yAaJ€HUs BCEX BEPIIMH, IPUHAAJIEKAIINX LIBETKY, U
3aMEHBI UX OJTHOM BEPUIMHOM.

Teneps uieM yBeTUIMBAIONINMA ITyTh B HOBOM Tpade.

PactaruBaem Bce cxaTble LIBETKH, ITPUHAIICKALIME HAMACHHOMY Iy TH.

ITonyyaem yBenuuMBarOLIUN MYTh.

N3m.
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JIMCT PETUCTPAIIMA U3SMEHEHU

Jluct peructpannv ”3MEHEHUMA

Bxonsmumii
Bcero No
JINCTOB Ne COIIPOBOIUT
Howmepa nucroB (cTpanuir) pOBOA ITonn. | Jara
(cTpaHul | JOKYMEHTa €JIbHOTO
B JIOKYM.) JIOKYM. H
aTa
oo oo =
< <
= = x S x z | 58
% S = O 3 g I m
= g = s = < E o
~ > < =
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