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1. BBEAEHUE

1.1. HaumeHOBaHME NPOTPAMMBI

HaumeHnoBanue nporpammel — «IIporpamma asisi mocTpoeHus: paBUil KBAHTOBAHMUS

JUISI METPUYECKUX TpadoB».
1.2. Kparkasi xapakTepuCcTHKA 00/1aCTH IPUMEHEHMS.

«[Iporpamma a1 MOCTPOEHUSI MPABUJ KBAHTOBAHUA JJII METPUUYECKUX TpadoB» -
nporpamMma, peajausykomiasi aarOpuTM MOCTPOSHUS MPABUII KBAHTOBAHUS JJII METPHUECKUX
rpadoB, omnucanuelii B cratee  B.JIL. UepnsimeBa u  A. W. llladapesuua

«KBazuknaccuueckuit criekTp orneparopa llIpénunrepa Ha reomeTprudeckoM rpadex [1].

33,[[3‘-13 IMporpaMmsbl  3aKJIFOYACTCSA B 00eCcreYeHH BO3MOKHOCTH IMOCTPOUTH

COOTBCTCTBYIOIIHMC ITpaBuJjia JJId 3aAIdaHHOT'O I10JIb30BATCJIICM rpaq)a.

Pemmenne  gaHHOW  3aaud MOXET  WCIIOJIB30BAThCS  MCCIEIOBATEISIMHU,
paboTalonMMM B Pa3jIMYHbIX OO0JACTAX MaTeMaTHYecKOl (U3MKU TpPH PACCMOTPEHUU

CIEKTPaJIbHBIX 33J1a4 Ha TEOMETPHUUECKUX rpadax.

HOMGp N3MCHCHUA HO,Z[HI/ICB OTBCTCTBCHHOI'O 3@ BHCCCHUEC N3MCHCHMUA I[aTa BHCCCHUSA U3MCHCHUA
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2. OCHOBAHUSA JIAA PASPABOTKU

2.1. JIoOKyMeHTbI, HA OCHOBAHMH KOTOPBIX BeJeTCH pa3padoTka

1)  Tlpuka3 HanmoHanbHOTO WCCIENOBAaTENBCKOTO YHHUBepcuTeTa "Bpicimas
1KoJia 3KOHOMHUKHU" «O0 yTBEpKIECHUU TEM, PYKOBOJIUTENEH KYpCOBBIX padOT CTYACHTOB

oOpazoBarenbHOl mporpammsel [Iporpammuas uHkeHepusi (paKylibTeTa KOMIBIOTEPHBIX

Hayk» oT 11.12.15 Ne 6.18.1-02/1112-19.
2.2. HammeHoBaHUe TeMbl pa3padoTKu

HammenoBanue teMbl paspabotku — «[IporpamMMHas peanusanus ajiroputMa
MIOCTPOCHUS TPAaBHJI KBAaHTOBAaHHWS JiJIsi MeTpudeckux rpado» (Program Implementation

of the Algorithm for Quantization Rules Constructing for Metric Graphs).

[Iporpamma BbINOTHEHA B paMKaxX TEMbl KypCOBOM pabOThl B COOTBETCTBUU C
y4eOHBIM IJIAHOM TOATrOTOBKHM OakamaBpoB (HaruoHanbHBIH — HCCIIEA0BATEILCKUMN
YHUBEPCUTET — Bpicmias MIKojga 53KOHOMHUKH, (akKylIbTeT KOMIBIOTEPHBIX HayK,
JenapTaMeHT MporpaMMHOI uHxkeHepuu), nmo HampasieHuto 09.03.04 «Iporpammuas

HHXXCHCPUS.

HOMGp N3MCHCHUA HO,Z[HI/ICB OTBCTCTBCHHOI'O 3@ BHCCCHUEC N3MCHCHMUA I[aTa BHCCCHUSA U3MCHCHUA
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3. HABHAYEHHME PA3PABOTKHA

3.1. ®yHKIMOHAJIbHOE HA3HAYEHHE

CDyHKIII/IOHaJII)HOC HAa3HAYCHUEC IIpOoIrpaMMbl — IIOCTPOCHUC aHaljiora IIpaBHIl

KBaHTOBaHus1 bopa-3ommepdenbaa 1isi METpUYeCKUX rpadoB ¢ MOMOUIBIO aNrOpUTMA,

onucanHoro B crtathe B.JI. YUepnsimeBa u A. U. lladapeBuua, «KBaszukmaccuueckui

cnektp oneparopa llpénunrepa Ha reometpuaeckom rpade» [1].

3.2. IkcnjayaTaluOHHOE HA3HAYeHHe

HporpaMMa MNpCAHAa3HAUYCHA IJI HAXOKACHUS ITPAaBUJI KBAHTOBAHUWA IJI 3a/ITaHHBIX

reoMmeTprudeckux rpadoB. OHa MO3BOJSET PEmIaTh 3a/1a4u, BO3ZHUKAIONTUE KaK MpU

COCTaBJICHUH TEOPETUUYECKUX MOJIEEH, TaK U Mpu 00pabOTKe IKCIEPUMEHTATBHO

IMOJIYYCHHBIX JAHHBIX, HAIIPUMCD, IIPU U3YUCHHUH CTAlITMUOHAPHBIX COCTOSIHUM QJICKTPOHOB B

MOJIEKYJIE.

Howmep nzmenenus

HO,Z[HI/ICB OTBCTCTBCHHOI'O 3@ BHCCCHUEC N3MCHCHMUA

Jlata BHECEHUSI U3MEHEHUS
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4. TPEBOBAHUA K ITPOT'PAMME

4.1. TpeGoBaHuA K PYHKIHOHAJBHBIM XaPAKTEPUCTHKAM

4.1.1. TpeOoBaHMS K COCTABY BBINOJHAEMBbIX (PYHKIUH

HporpaMMa JOJDKHA oOecrneynBaTh BO3MOKHOCTD BBIIIOJIHEHUS MCPCUNCIICHHBIX

HUOKE (PYHKIUKA:
1)  Bei6op ¢aiina ¢ onucanuem rpada Ui OTKPHITUS W PEIAKTHPOBAHUS.
2)  Bpi0op (aiina, B KOTOPBIH OyeT 3amucano onucaHue rpada.

3)  3amanue MeTpuUecKoro rpada ¢ moMmoIbio rpadudeckoro nurepdeiica u

COXPaHEHHUE €Tro ONMUCaHus B Baii.
4) AHanm3 rpada Ha KOPPEKTHOCTH (CBA3HOCTh M HEMPEPBIBHOCTH (DYHKITHN).

5)  Ilomyuenue pe3ysbTaTa B BUJIE TEKCTA, OMMCHIBAIOIIETO TIPABHIIA

KBAaHTOBAHUS JaHHOTO rpada.

4.1.2. TpeGoBaHuA K OPraHU3ALMH BXOAHBIX JAHHBIX

[Iporpamma nmOKHA  TPEAOCTaBIATH BO3MOXKHOCTH  OTKpBHITHS — (paitma ¢
pacmupenuem .gr (hopmar uist mpecTaBiieHUs rpada B KOMIIBIOTEPE), B KOTOPOM OTHCaH

rpad ¢ He 6ostee uem 200 Bepmmuamu u/mm 250 péopamu.

4.1.3. TpeGoBaHusI K OPraHU3ANUN BHIXOAHBIX TaAHHBIX

[Iporpamma Jo0JKHA TMO3BOJSITH COXPAHATH MpPAaBHJIa KBAHTOBAHUSA B TEKCTOBBIN

daiin popmara .txt.
4.2. TpeOoBaHusi K MHTep(eiicy

Wurtepdeiic mpuaokeHus T0HKEH MPeICTaBiIsaTh co00it 00brunbIii Windows-

uHTepderc.

B nmporpamMmMe 10KHO OBITh pa3MEIEHO INIABHOE OKHO, C KOTOPOTrO HAYMHAETCs €€

paboTa, ¥ KOTOpOe MO3BOJISIET 3a71aTh rpad 1yisi 00pabOTKHU.

HOMGp N3MCHCHUA HO,Z[HI/ICB OTBCTCTBCHHOI'O 3@ BHCCCHUEC N3MCHCHMUA I[aTa BHCCCHUSA U3MCHCHUA
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Ero HCO6XOI[I/IMBIG OJICMCHTHI:

1)  Kuomka, MO3BOJISIONIAs CO3/1aTh HOBBIN Tpad.

2)  KHomnka, BeI3BIBaOIIAs OKHO BBIOOpaA (aiiiia it OTKPBITHSL.

3)  Kwnomka, BeI3BIBaIONIast OKHO BeIOOpa (paiiia /Uit COXpaHEHHSI.

4)  Pabouas o0macTh, MPEACTABISAIONIAS COOOW TOJE, HA KOTOPOM BO3MOXKHO

OTMEYaTh HOBBIC BEpIIWHBI rpada, u oToOpakaromas péopa (M WX JJIUHBI) U BEPITUHBI

TEKyIero rpada.

5)  Kuomku, BBI3bIBAIOININE OKHA I YAAJICHHUS KaKOH-TMO0 BEpUIMHBI U pedpa

COOTBCTCTBCHHO.

6) Knomka, mo3BOJSIONIAas COXPAHWUTh BU3yallbHOE IIpelCTaBiieHUEe Trpada B

rpaduueckuit popmat PNG.

7)  KHomnka, mo3BoJisitomas J00aBUTh peOpo Ha rpad.

8) Kuomka, mo3BosOmAs  3amyCTHTh  MPOIECC

KBAaHTOBaHUA OJI1 OITMCAHHOI'O rpa(ba.

IMOCTPOCHUA IMpaBUJI

9)  Kuomku, MO3BOJSIFOIIME H3MEHUTH pa3Mep padoueii 00J1acTH.

10) Tlon3yHOK, O3BOJISIOIINN U3MEHHUTh TTApaMeTp A.

11) KHomnka, BBI3bIBAIOIAs OKHO HACTPOCK MPOTPAMMBI.

OxHo HaCTPOCK IIPOrpaMmbl JOJIZKHO ITIO3BOJIATH:

1)  Vka3arh MHHHMaJIbHOC W MAaKCHMAJIbHOC 3HAYCHHE A, U3 KOTOPBIX MOXHO

BBIOMpaTh 3HAUEHUE JAHHOTO MapaMeTpa B OCHOBHOM Mporpamme.

2)  VYka3aTb TOYHOCTh, C KOTOpPOW OYAYyT CpaBHUBAThCS BBIYHMCISICMBIC B

npoiiecce paboThl pOrpaMMbl BeipakeHus B Maple.

3)  VYkasarh yTh K UCTIOJIHIEMOMY (aiiy naTepnperatopa Maple.

Howmep nzmenenus

HO,Z[HI/ICB OTBCTCTBCHHOI'O 3@ BHCCCHUEC N3MCHCHMUA

Jlata BHECEHUSI U3MEHEHUS
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[Iporpamma nokHa UMETh UHTEpPENC Ha aHTJIMICKOM SI3BIKE.

4.3. TpeGoBaHuA K AJITOPUTMY H K (p)OPMATY BXOJAHBIX U BHIXOAHBIX JIAHHBIX

B nporpamme ucnosib3yeTcss alnropuT™, ONMCAHHBIN B cTaThe «KBa3uKIacCHUECKUN

criekTp omeparopa Ilpéaunrepa Ha reomerpuueckom rpade» [1].

Bxoausle ¢aiinel gomkHBI UMeTh (Gopmar .gf (COBMECTUMBIM € TEKCTOBBIM
Gopmatom .txt), KoTOpBI Tpebyercs pa3paboTaTh s JaHHOW NporpamMmbl. B HEM
JOJDKHA OBITh MPENyCMOTPEHA BO3MOYKHOCTb XpaHEHUs rpada ¢ KOOpAUHATAMU BEPIIMH,

IMHaMu pédep v nHpopManuen o GyHKIUU Ha Tpade.

BeixonHo#t ¢aiin — TekcTtoBbf (Gain ¢opmara .iXt, onMCHIBAOIMMIA TMpaBUiia
KBaHTOBaHUSA JUII MeTpHueckoro rpada. Jlusgd Kaxkaod KOMIIOHEHTBI CBS3HOCTH
MU3MEHEHHOTO B X07i¢ pabOThI airOpUTMa rpada JT0/DKeH ObITh BBIMKCAH HATYPaIbHBIA BHT
IpaBWJIa KBAaHTOBAHUS, a €CJIHM ]I KOMITOHEHTHI CBS3HOCTH BBIITOJIHACTCS HEPABCHCTBO
2k-i<10, roe k — 4gucno pébep, a | — YUCIIO BUCAYMX BEPIIUH — €IIE M OOBIYHBINA BUJ

MpaBujia KBAHTOBAHMUS.
4.4, TpeOoBaHMSI K HAIEXKHOCTH

Jnis  xoppekTHOM paboThl MporpaMMbl HeoOXonWMa ycToWuyuBas pabora
KOMIIBIOTEpA, Ha KOTOPOM OHa 3aIlyIlleHa, a TaK)Ke yCTOHYMBas paboTa ero onepaluoHHON

cucTeMbl U MaTeMaTrueckoro nakera Maple Bepcun 18 wmu 2015.
[Iporpamma gomxHa 00padaThIBaTh BCE UCKITIOYUTEIIbHBIC CUTYaIlNH, TAKHE KaK:

e Ommbka ngoctyna Kk ainy, 3amaronieMy rpad, WIM HEKOPPEKTHOCTh

COIEPKAIUXCS B HEM JIaHHBIX.
e OmmOka 3anucu pe3yspTaTa padoThl B BBIXOJHON TEKCTOBBIN (haii.

o Jlpyrue omuOku, 0OyCJIOBICHHbIE HEKOPPEKTHOCTHIO 3aJaBaeMoro rpada

(Hanpumep, 3amaHHas Ha HEM (YHKIUS HE SBISICTCS HEMPEPHIBHOMN) WIIH

HOMGp N3MCHCHUA HO,Z[HI/ICB OTBCTCTBCHHOI'O 3@ BHCCCHUEC N3MCHCHMUA I[aTa BHCCCHUSA U3MCHCHUA
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OI_HI/I6KaMI/I, 06YCJ'IOBJ'ICHHBIMI/I BHYTPCHHHUMHU OIIMOKAaMH MaTEeMaTHYCCKOIO

nakera Maple.
4.5. YcinoBuS IKCIIyaTAlUA

[IporpamMma He TpeOyeT yCIOBUIA IKCILTyaTalluu, 00Jiee CI0KHBIX YEM T€, KOTOPhIE

MPCABABIIAIOTCA K 9KCILTyaTalluH IICPCOHAJIbHBIX KOMITBIOTCPOB U UX KOMITIOHCHTOB.

[Iporpamma He TpeOyeT crienuanbHoro oocayxuBanus. [lonp3oBaTens NpuIoKeHUs
JOJbKeH 00J1a1aTh HaBbIKAMU UCIOJIb30BaHUs Tpaduueckoro nHtepdeiica onepamoHHON
cuctembl Windows u matemarmueckoro makerta Maple Ha ypoBHe yMeHHUs 3aJaHUs
byHKIMHA ¢ moMonibio cuHTakcuca Maple, nmers 0a30BbIC 3HAHUSI AHTJIMHCKOTO SI3BIKA U
OCHOBHBIX NOHSATUMN, CBS3aHHBIX C (YHKIUSMHU OJHOW MepeMeHHON ((PyHKIMs, 00JIacTb

ONpeaeeHUs, HENPEPBIBHOCTb, IAJKOCTB).
4.6. TpeGoBaHUS K COCTABY M IapaMeTPaM TeXHHMYECKHUX CPeACTB

st 6ecniepeOoiiHOi cTaOMIbHOM PabOThl HEOOXOAUM IMEPCOHAIBHBIA KOMIBIOTED

CO CIICAYIONIMMH XapaKTCPHUCTUKAMU.

1)  IIpomeccop Pentium c¢ yactotoir 1 I'T'n wmu Gosiee OBICTPBIH (PEKOMEHIYETCS HE
menee 1.5 I'Tm).

2) He menee 1 I'b onepatuBHOM mamsaTH (pekomeHmyercs He menee 2 ['b) s
KOMITbIOTEpa ¢ 32-OMTHBIM TporieccopoM U He MmeHee 2 ['b omepaTuBHOW maMsTH
(pexomenayetcs He MmeHee 4 I'B) niig komnbroTepa ¢ 64-O0UTHBIM ITPOIIECCOPOM.

3)  He menee 50 Mb cBoO0gHOTO MecTa Ha KECTKOM JUCKE.

4) JluckoBon aJisi KoMmmakT- uian DV D-nuckos.

5)  KiaBuatypa, MbIIIb HJIM COBMECTUMOE YKA3bIBAIOIIIEE YCTPOMCTBO.

6)  Bumeokaprta ¥ MOHUTOD, MoaAepKHUBaoIIUe pexuM Super VGA ¢ paspelieHueM He

MeHee yeM 800x600 Touek.

HOMGp N3MCHCHUA HO,Z[HI/ICB OTBCTCTBCHHOI'O 3@ BHCCCHUEC N3MCHCHMUA I[aTa BHCCCHUSA U3MCHCHUA
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JlaHHble MHMHHMMalbHbIE TpeOOBaHUS K MPOLECCOPY M ONEpPaTUBHON MaMsTH

00yCITOBJICHBI CHCTEMHBIMH TpeOOBaHUAMU MaTeMaThdeckoro nakera Maple 2015/18 [2]

u TpeboBaHmsIME oriepannoHHo# cuctembl Microsoft Windows 7 [3].

4.7. TpeOboBaHuA K HH(POPMALMOHHOM M MPOTPAMMHON COBMECTUMOCTH

4.7.1. TpeOGoBaHUSA K HCXOAHOMY KOAY

1) nporpaMmma JIoJkHa ObITh peain3oBaHa Ha si3bike C# 6.0;

2) cpena nporpammupoBanus — Microsoft Visual Studio 2015;

3) npu pa3paboTKe MporpaMMBbl JOJKHA OBITh MCToNb30BaHa ardgopma NET

Framework Bepcuu He crapie 4.5.2.

4.7.2. TpeOoBaHHMS K MPOrPAMMHBIM CPeACTBaM, HCII0JIb3YyeMbIM NPOrPaMMOi

1) oneparmonHas cuctema Microsoft Windows 7 u Hosee;

2) ycranoBieHHbIH Microsoft .NET Framework 4.5.2 u HoBee;

3) YCTaHOBJICHHBIH MaTeMaTndeckuii maketr Maple Bepcum 18 nm 2015.

4.7.3. TpeOoBanus K 3amuTe HHGOPMALMHU U POTPAMMBbI

TpebGoBaHus K 3a1IUTE NPOrpaMMbl U HHGOPMAIIUHU HE TPEbSABISIOTCS.

4.8. TpeGoBaHUsI K MADKHPOBKE U YIIAKOBKE

[Tpunoxenue pacnpoctpaHsercs Ha kommakt aucke (CD), ¢ HOcuTene wimm

nocpenctBoM cet UutepHer. Jluck gomkeH ObITh oOsi3aTensHO moamnucan "KypcoBas

pabora, ®UO, rpymma, 2016". B kopHe HocuTens AOMKEH OBITH (aitn readme.txt c

yKazaHueM 3Tor uHpopmaiuu. st paboTel porpaMMbl He TpeOyeTcst yCTaHOBKaA.

Howmep nzmenenus
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5. TPEBOBAHUA K ITIPOTPAMMHOM JJOKYMEHTAIIUA

5.1. IlpenBapuTeJbHbINA COCTAB MPOrPAMMHOM JOKYMEHTALIUH
B mponecce pa3paboTKu 10JIKHBI ObITh CO3/1aHbI CIEAYIOLINE JOKYMEHTHI:

1) «IIporpamMMHasi peaji3anusi ajJropuTMa MOCTPOCHUS MPABUJI KBAHTOBAHUS IS

meTpruyeckux rpados». Texaudeckoe 3aganue (TOCT 19.201-78);

2) «IIporpamMMHasi peanu3anus alrfOPUTMa IMOCTPOCHUS MPABUII KBAHTOBAHUS IS

meTpuueckux rpados». Texct mporpammsl (ITOCT 19.401-78);

3) «IlporpaMMHas peanu3anus aJrOpUTMa IMOCTPOCHUS MPaBUJI KBAHTOBAHUS IS

MmeTpuieckux rpados». [loscaurtenshas 3anucka (COCT 19.404-79);

4) «[Iporpammuas peaju3aiys ajlropuT™Ma MOCTPOCHUS MPABUI KBAHTOBAHUS IS

MeTpuueckux rpados». I[lporpamma u meroauka ucnbitanuii (I'OCT 19.301-78);

5) «[IporpamMmHas peanu3anys ajiropuTMa MOCTPOSHUS MPABHUI KBAHTOBAHMS IS

MeTpuueckux rpados». PykoBoactso onepatopa (TOCT 19.505-79).
5.2. CnennajibHble TPeOOBAaHUA K POrPAMMHOM JOKYMEHTALMHU

1) Bcs mokymeHTaIusi qoikHa ObiTh coctaBieHa cornmacno ECIIL (ITOCT 19.101-
77, 19.104-78, 19.105-78, 19.106-78 u I'OCT K COOTBETCTBYIOIIMM JOKyMEHTaM (CM.
BhIie)) [4];

2) BcS JOKyMEHTalMs CcAaéTcsi B MEYaTHOM BHJIE€ C TMOANUCAHHBIMHM JIMCTaMU

YTBEPKIACHNUS,

3) BCsL JOKYMEHTAIMsI CAETCS B SJIEKTPOHHOM BHJIE B COCTaBE KYpCOBOM pabOTHI B

cuctemy LMS HIY BIIID.

HOMGp N3MCHCHUA HO,Z[HI/ICB OTBCTCTBCHHOI'O 3@ BHCCCHUEC N3MCHCHMUA I[aTa BHCCCHUSA U3MCHCHUA
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6. TEXHUKO-OKOHOMMNYECKHUE ITIOKA3ATEJIN

TexXHUKO-?KOHOMHMYECKHE ITOKa3aTe/Iu He pacCYUTBIBAIMCD.

7. CTAIMU U ITAIIbI PABPABOTKH

1. TexHudeckoe 3aaHUe
1.1.0060cHOBaHME HEOOXOIUMOCTH Pa3pabOTKH MPOrpaMMBbl
1.1.1. ITocraHoBKa 3a7a4u
1.1.2. CO0p UCXOIHBIX MaTEPHAIIOB
1.1.3. BriGop u o6ocHOBaHME KpuTEepreB 3P(HEKTUBHOCTH M KauyeCcTBa
pa3pabaTbiBaeMON IPOrPaMMBI
1.2.HayuHo-uccnegoBaTeabckue paboThl
1.2.1. Onpenenenue CTPYKTYpbl BXOJAHBIX M BBIXOJHBIX JIAaHHBIX
1.2.2. [IpenBapuTenbHbIi BBIOOP METOJIOB PEIICHUS 3314
1.3.Pa3paboTka u yTBEp>KJIEeHUE TEXHUUECKOTO 3a1aHus
1.3.1. Onpenenenue TpeOOBaHUM K Iporpamme
1.3.2. Onpenenenue CTaanii, 3TamoB U CPOKOB Pa3pabOTKU MPOTPAMMBI U
JIOKYMEHTAIIMY Ha HEE
1.3.3. CornacoBanue U yTBep>KACHHE TEXHUYECKOTO 3aaHMHsI
2. TexHuYecKuil MPOEKT
2.1.Pa3paboTKa TEXHUYECKOTO MPOEKTa
2.1.1. YTouHeHue CTpyKTYPhl BXOJIHBIX U BBIXOIHBIX JaHHBIX

2.1.2. PazpaboTka ajqroputrMa peiieHus 3aj1auu

2.1.3. Onpenenenre GOpMbI IPEACTABICHHS BXOIHBIX U BHIXOHBIX JaHHBIX

2.1.4. PazpaboTKa CTPYKTYphI MpOrpaMMBbl
2.2.YTBEepKACHNE TEXHUYECKOTO MTPOEKTa
2.2.1. Pa3zpaboTka MOsSICHUTENIbHOM 3aITUCKU
2.2.2. CoryiacoBaHue 1 yTBEPKJICHUE TEXHUYECKOTO POEKTa
3. Pabouwnii npoekt

3.1.Pa3paboTka mporpaMMbl

HOMGp N3MCHCHUA HO,Z[HI/ICB OTBCTCTBCHHOI'O 3@ BHCCCHUEC N3MCHCHMUA I[aTa BHCCCHUSA U3MCHCHUA




14
RU.17701729.503390-01 T3 01-1

3.1.1. TlporpamMmMupoBaHK€e U OTIAIKa MPOrPaMMBbI
3.2.Pa3paboTka mporpaMMHBIX JOKYMEHTOB
3.2.1. Pa3paboTka nporpaMMHBIX TOKYMEHTOB B COOTBETCTBUHU C TPEOOBAHUSIMU
I'OCT 19.101-77
3.3.HcnpiTanus nporpaMMel
3.3.1. Pa3paboTka, coriacoBaHHUE U YTBEPKJICHHE MPOrpaMMbl U METOIUKH
WCTBITAaHUN
3.3.2. KoppekTupoBKa mporpaMmmsbl U IPOrpaMMHOM TOKYMEHTAIIUU 10 pe3yJibTaTaM
UCIIBITAHUU
4. BHenpenue

4.1.1loaroroBka u nepegava nporpaMMbl

HOMGp N3MCHCHUA HO,Z[HI/ICB OTBCTCTBCHHOI'O 3@ BHCCCHUEC N3MCHCHMUA I[aTa BHCCCHUSA U3MCHCHUA
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8. MOPSAJOK KOHTPOJISA U TPUEMKHU

KoHTposib 1 mpuémka nporpaMMHOIO MPOJIYKTa OCYIIECTBISIOTCS B COOTBETCTBUU C
nokyMeHToM «IIporpammHas peanuzanus ajqropuTMa MOCTPOCHUS MPABUJI KBAHTOBAHUS

st Metpudeckux rpagos». [Iporpamma u meronuka ucnbitanuit (FOCT 19.301-79).
B sTOM noKyMeHTe HOTKHBI ObITh YKa3aHBbI:

1) ¢yHKIMOHANBHBIE BO3MOXXHOCTH TPOTPAMMBI M TPEIABSABISEMBIE K HUM

TpebOBaHMUS;
2) CIMCOK HEOOXOIUMOM IOKYMEHTAIIMU U MPEIbIBIISIEMbIE K HE TpeOOBaHMS;
3) nopsiI0K MPOBEpPKH TpeOOBaHUM K UHTEpdeEiCy.

[IpoBeaeHnE UCTIBITAHUM JOJKHO 3aKOHYUTHCS 32 ABE HEAEIU 0 3aIIUThl KypPCOBOU

paboThl, TO ecTh 10 14 mas 2016 roxa.

HOMGp N3MCHCHUA HO,Z[HI/ICB OTBCTCTBCHHOI'O 3@ BHCCCHUEC N3MCHCHMUA I[aTa BHCCCHUSA U3MCHCHUA
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9. MPUJIOXKEHUSA

Ipuaoxenue 1. Ucnosb3yeMble MOHATHS U OTIPee/IeHUS

I'pad (MOTYT MCTIONIB30BATHCA TAKXKE TIOHATUSL METPUUYECKUH Tpad), TeOMETPUIECKUI
rpad) — COBOKYNMHOCTh MHOXecTBa BepmmH V u MHOXecTBa pébep E. Pebpa mmeror
HaIpaBJEHUsl U MPEACTABISIOT COOOM OTPE3KHU PEryJsipHbIX KpUBBIX. PeOpo coenuHsieT
JIBE€ BEPILHUHbBI, U HANIPABJICHUE YKA3bIBACT, KaKasl U3 HUX SIBJIAECTCS HAa4YaJlbHOU, a Kakas —
koHeuHoil. Kaxmoe peOpo mmeeT IMHY, BBIPaKAEMYIO IMOJOKUTEIbHBIM uucioMm. He
HCKJTIOYAIOTCS METIIM — pedpa, I KOTOPBIX HayalbHas U KOHEYHAsI BEPUIMHBI COBMA/IAIOT.
He uckmouarorcst kpatHeie p€opa — pEOpa, COEAUHAIOMINE OJHUA U TE K€ Mapbl BEPIIHH.
PaccmaTtpuBaroTcs TOJIBKO KOHEUHBIE Tpadbl, TO €cTh rpadbl ¢ KOHEYHBIM YUCIIOM pEOEp 1

BEPILNH.

I/IHL[I/II[CHTHOCTB. Pe6p0 € U BCpHIMHA V HAa3bIBAOTCA HWHIUACHTHBIMH, €CJIU

HavyaJbHas WK KOHEUHas BeplInHa pedpa € ecTh BepIliHa V.

Cocennue ¢ BepmIMHONW pEOpa — MHOXKECTBO pEOEp, AJiI KOTOPhIX HadyallbHAs WIIU

KOHEYHAasl BEpIIMHA COBMAIAET C HEKOTOPOM Hanepé 3aJaHHON BEPIIMHOM.

Cnabast cBszHocTh Tpada. ['pad HazpiBaeTcs crmabo-CBSI3HBIM, €CIIA JJISl JTFOOBIX
JIBYX €T0 BEPIIHNH CYIIECCTBYET KOHEYHAS TOCIEA0BATEIBHOCTD PEOEP, BeMyIIasi U3 MepBoit
BEPIIMHBI BO BTOPYIO, NPH YCIOBUH, YTO O KAKJIOMY PeOPY MOKHO JIBUTATHCS B JTFOOOM

HalpaBJICHUMU.

IToarpad — rpad, cocrosmmii U3 MOAMHOKECTBA BEPIIUH JIaHHOTO Tpada u pédep,

COCIUHATIOMNX HX.

KommnoHeHTa CBS3HOCTM — MaKCUMaJIbHBIM MO 4YMCIy BepuidH mnoarpad rpada,

ﬁBJ’IHIOH_[I/II\/'ICH c71a00-CBSI3HBIM.

CreneHn BCPIIMHBI — COBOKYIIHOC KOJHMYCCTBO BXOIAIINIMUX W BBIXOIAIIUX H3

BepIIMHBI pEOep (TeTIIs cunuTaeTcs 3a 1Ba pedpa).

HOMGp N3MCHCHUA HO,Z[HI/ICB OTBCTCTBCHHOI'O 3@ BHCCCHUEC N3MCHCHMUA I[aTa BHCCCHUSA U3MCHCHUA
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Bucsuas BCpHIMHA — BCPIIMHA CTCIICHU OJNH.

Oynkuus Ha pedbpe (MOXKET HCMOIb30BaThCS TaKXKe TMOHATHE MOTCHIMANA) —
HENpPEpPBIBHOE OTOOpa)K€HUE, CTaBfAllee B COOTBETCTBHE Kakaoil Touke Trpada
aeiicrButenbHoe unciao. OObruHO oOo03Hauaercs V(X). B manHol pabore 3amaHue
(GYHKIMY TTPOU3BOAMTCS KYyCOYHO: Ha KKIAOM pedpe | 3amaércst AeiCTBUTELHOZHAYHAS
Gynkuus  V;(x), onpenenéHHas Ha  HEKOTOPOM  MHTEPBAIE, IPUHAIEKAILEM
neicTBuTensHOM ocu. Torna 3HaueHus QYHKIMH IS TOYEK, JISKAIUX Ha JTaHHOM pedpe,
HaXOAATCA NPOCTO KaK 3HAYEHMs COOTBETCTBYIomeH Qynkuuu V;(x). Tpebyercs, 4To0mI
Bce Qynkumu V;(x) ObumM rnagkuMu Ha péOpax (raaakas GyHKuus — QyHKIMsA, UMEromast
HETNPEPBIBHYIO MPOU3BOIHYIO Ha o0yacTu ompenencHus). HempepbiBHOCT (DYHKIIMK Ha
rpade B 1eIOM B JAaHHOM CiIy4yae O3HAYAEeT, B JOIMOJHEHUE K HAJOXEHHOMY YCIOBHIO
rmagkocT (yHKIUA Ha pEOpax, TO, YTO €CIM KAKOH-TMOO BEpIIMHE WHIUICHTHO
HECKOJIbKO PEOEP, TO 3HAYEHMs COOTBETCTBYIOMIMX 3THM pEOpam ¢ynkumid Vi(x) B

TOYKaX, COOTBCTCTBYIOIINX ATOM BCPIOIMNHC, COBIIAAAIOT.

[IpaBmia KBaHTOBaHUA [UIsI METPUUYECKHMX TpadoB — MpaBuiia, MO3BOJIAIOIINE
HaXOJUTh COOCTBEHHbIE 3HaueHus omeparopa Llpénuurepa, ompenenéHHoro Ha rpade.
OHu mpencTaBisioT CcoOOM  aHajIoTW TMpaBWJI KBaHTOBaHUA bopa-3ommepdennaa
(npuMeHsieMble B KBAaHTOBOW MEXaHUKE JUISI HAXOXIEHUS KBa3WKJIACCHUYECKHX
CIICKTPAJIIbHBIX CEpHii), MPEICTABISAIONIME COOOW PaBEHCTBO HEKOTOPBIX BBIPAKCHUIA
(vame BCEro 3TO HEKOTOPbIE MHTErpajbl), 3aBUCSIIUX OT HMCKOMBIX COOCTBEHHBIX
3HAUYEHUM, 1EJbIM HEOTPULIATENIbHBIM YHCJIaM. AJITOPUTM TOCTPOCHHSI TPaBUII
KBAaHTOBaHWS JJIsI MeTpudeckux rpadoB ommcaH B crarbe [1]. [lammas paGora

MPEACTABIISIET CO00M ce0sl MPOrpaMMHYIO PeaU3al|I0 TOTO AITOPUTMA.

VYcnoBue TpaHCMUCCHMU — YCIOBUE PABEHCTBA HYJIO JMHEHHON KOMOMHAIUU
MpOU3BOAHBIX (DYHKIMI Ha pEOpax, MPUMBIKAIOIIMX K 3aJlaHHOM BepIlIWHE, B 3TOU

BEpIUINHE.

HOMGp N3MCHCHUA HO,Z[HI/ICB OTBCTCTBCHHOI'O 3@ BHCCCHUEC N3MCHCHMUA I[aTa BHCCCHUSA U3MCHCHUA
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VYcenosuss Kupxroda. VYcioBusi TpaHCMUCCUU MPEACTABISIOT COOOM  yCIOBUS
Kupxroda, ecnu k03¢ PUIHEHTHI B yCIOBUSX TPAHCMUCCUH UMEIOT MOJIOKUTETbHBINA 3HAK

JUTA BBIXOSIIUX U3 BEPIIUH pEOEp, M OTpULIATEIbHBIN AJIs1 BXOJAIMIMNX pEGED.

VYcnoBus TpaHCMHCCUN Ha30BEM HATYpaJIbHBIMU, €CJIM OHM UMeroT Buj Kupxroda,
npuuéM Bce KOIPPHUIMEHTH B HUX PaBHBI MO Moaymo. Ecim ycioBusi TpaHCMUCCUU
ABIISIIOTCS HAaTypaJbHBIMU, paccMaTpuBaeMblii quddepeHInaabHblid onepatop Ha rpade

ABIIACTCA CaMOCOprDKéHHBIM.

[Tapametp ¢ — mapamerp, onpenensieMbii 171 pedpa Kak ¢ = f Vi(x)dx -

311ech WHTErpasl Oepércs mo pebpy, a h — mapameTp, MPONMOPIHUOHAIBLHBIA TOCTOSTHHON
[nanka, ¢opmaiibHas KOHCTaHTa ©O€3 OMpeneIsieMOoro B MPOTpaMME YHCICHHOTO

3HAYEHHS.
IIpunoxenue 2. Ciucok HCMOJIb3yeMOI JIUTEPATYPHI

1. B.JI. Yepnsimen Kpazukinaccuueckuii criektp oneparopa Llpénunrepa Ha
reomerpudeckom rpade / B. JI. Uepnsiies, A. U. Illadapesud // Marem. 3ametku, 82:4
(2007), 606-620.

2. Cucremubie TpeboBanuss OC Windows 7. [Daektponnsiii pecypc] // URL:
http://windows.microsoft.com/systemrequirements?4bcfd458 ([Hara oOpameHus:

15.05.2016, pexxum 10cTyma: CBOOOHBIH).

3. Maple 2015 Installation and Licensing Guide. [9nextponnsiii pecypc] // URL:
http://www.maplesoft.com/support/install/maple2015 _install.html#MaplelnstallGuide_Sys
Req (/lata oopamenus: 15.05.2016, pexum gocTyma: cBOOOIHBIN).

4. Epunaa cucrteMa mnporpaMMmHoi aokymeHtauun — M.: HUIIK H3partenscTBO

crtanaaptos, 2000.
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JIucT perucrpaunu U3MEHEHUN
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