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1. OBBEKT UCIIBITAHUA

1.1. HaumeHnoBaHnue

HaunmenoBanue nporpammel — «IIporpamma asisi mocTpoeHus: paBUil KBAHTOBAHMUS

TSI METPHUYECKUX TPagoB».
1.2. O6aacTh NpUMeEHEHUsA

«[Iporpamma a1 mOCTPOEHUSI MPABUJ KBAaHTOBAHUA AJII METpUUYECKUX TpadoB» -
porpamMma, peajausyromias aaropuTM MOCTPOSHUS MPABUIJI KBAHTOBAHUS JJI1 METPHUECKUX
rpadoB, omnucanuelii B cratee  B.JIL. UepnsimeBa u  A. W. lladapesuua

«KBasukiaccuyeckuii criekTp onepatopa Illpénunrepa Ha reomerpuueckom rpade» [1].

33,[[3‘-13 IMporpaMmsbl  3aKJIFOYACTCSA B 00eCcreYeHU BO3MOKHOCTH INOCTPOUTH

COOTBETCTBYIOIIME TIPaBUJIa JIs 33JaHHOTO MOJIb30BaTeneM rpada.

Pemmenne  gaHHOW  3aaud  MOXET  WCIIOJIB30BAThCS — WCCIEIOBATEISIMHU,
paboTalonMMi B Pa3MYHBIX O00JACTAX MaTeMaTHUeCKON (PU3MKK MPH PacCMOTPEHUU

CHEKTPaJIbHBIX 3aJ]a4 HAa TeOMETPUUYECKUX rpadax.
1.3. O603HayeHHe UCTIBITYEeMOi POrPaMMBbI

KpaTkoe 0603HaueHue ucnpITyeMoil mporpammsl — Quantum.

HOMGp N3MCHCHUA HO,Z[HI/ICB OTBCTCTBCHHOI'O 3@ BHCCCHUEC N3MCHCHMUA I[aTa BHCCCHUA U3MCHCHUA
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2. IEJIb UCIIBITAHUI
Llens mpoBeaeHHs HCTBITAHUHN - MPOBEPKa COOTBETCTBUS XapaKTEPUCTHK TAHHOTO
IpPOrpaMMHOTO  MPOAYKTa (YHKIMOHANBHBIM TpeOOBaHUSAM U  TpeOOBaHUSIM K

HaJIEKHOCTHU, U3JI0KEHHBIX B JOKYMEHTE TeXHUYeCKoe 3a/IaHUE K MPOrpaMMe.

HOMGp N3MCHCHUA HO,Z[HI/ICB OTBCTCTBCHHOI'O 3@ BHCCCHUEC N3MCHCHMUA I[aTa BHCCCHUA U3MCHCHUA
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3. TPEBOBAHUSA K TIPOI'PAMME

3.1. TpeGoBaHusi K QyHKIMOHAIbHBIM XapaKTePUCTUKAM

3.1.1. Tpe6oBaHuUs K COCTABY BbINOJHSIEMbIX (yHKIM A

HporpaMMa JOJDKHA obecrneuynBaTh BO3MOJKHOCTH BBITIOJIHCHMS MEPCUNCIICHHBIX

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

3) 3amanue MeTpuyeckoro rpada ¢ HOMOIIbIO Tpaduyeckoro wHTEpdeiica u

COXPaHEHHUE €To ONMUCaHus B daii.
4) AHanu3 rpada Ha KOPPEKTHOCTH (CBA3HOCTh M HEMPEPHIBHOCTh (DYHKITUH).

5) TIlomyuenue pe3yiabTaTa B BHIE TEKCTa, OINKCHIBAIONIETO IIpaBHIIa

KBaHTOBAHUS JaHHOTO rpada.

3.1.2. TpeGoBaHMs K OPraHU3ANNH BXOJAHBIX JaAHHBIX

[Iporpamma nmOMKHA  TPEAOCTABIATH BO3MOXKHOCTH  OTKPBHITHS — (paitma ¢
pacmupenuem .gr (bopmar [uist mpecTaBiieHus rpada B KOMIIBIOTEPE), B KOTOPOM OTHCaH

rpad ¢ He 6ostee uem 200 Bepumaamu u/miu 250 péopamu.

3.1.3. TpeGoBaHusi K OPraHM3aNUU BLIXOJAHBIX JTaHHBIX

[Iporpamma JoJiKHA TMO3BOJSTH COXPAHATH MpPaBHJIa KBAHTOBAaHUSA B TEKCTOBBIN

daiin popmara .txt.
3.2. TpeOoBaHusi k uHTEpdeiicy

Wurepdeiic npuiiokeHus TODKEH TPEACTaBIATh Cco00i oObruHbd  Windows-

uHTepderc.

B nporpamme 10J5KHO OBITH pa3MELIEHO ITITABHOE OKHO, C KOTOPOTO HaYMHAETCs €€

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

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

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

2)  KHomka, BeI3bIBarOIIas OKHO BEIOOpA (haiiyia AT OTKPBITHSL.

3)  Kwnormka, BeI3BIBAIONIAs OKHO BeIOOpA (aiiia ist COXpaHEHUS.

4)  Pabouas o0macTh, MPEACTABIAIONIAS COOOW TOJE, Ha KOTOPOM BO3MOXKHO

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

TEKyIlero rpada.

5)  KxHomku, BBI3bIBAIOIIME OKHA I YAAJCHHS KaKOH-TMO0 BEpHIMHBI U pedpa

COOTBCTCTBCHHO.

6) Knomka, mo3BOJSIONIAas COXPAaHWUTH BU3YallbHOE IMIpEICTaBiieHUEe Tpada B

rpaduueckuit popmat PNG.

7)  KHomnka, mo3BoJistomnas J00aBUTh peOpo Ha rpad.

8) Kuomka, mo3BoisOmAs  3alMyCTHTh  MPOIECC

KBAHTOBAaHUA AJIs1 OIIMCAHHOTI'O rpa(ba.

IMOCTPOCHUA IMpaBUJI

9)  KuHomku, MO3BOJISIFOIIME H3MEHUTH pa3Mep padoueit 00J1acTH.

10) Tlon3yHOK, O3BOJISIOIINN U3MCHHUTh TTApamMeTp A.

11) KHomka, BBI3bIBAIOINAs OKHO HACTPOCK MPOTPAMMBI.

OxHo HaCTPOCK MPOrpaMmbl JOJIZKHO ITIO3BOJIATH:

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

BBIOMpaTh 3HAUCHUE JAHHOTO MapaMeTpa B OCHOBHOM mporpamme.

2)  VYkazaTb TOYHOCTb, C KOTOpPOW OYAYT CpaBHUBAThCS BBIYHCISCMBIC B

nporiecce paboThl IpOTrpaMMbl BeipakeHus B Maple.

3)  VYkasarh yTh K UCTIOHIEMOMY (aiiy uaTepnperatopa Maple.

Howmep nzmenenus

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

Jlata BHECEHUSI U3BMEHEHUS
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[Iporpamma nokHa UMETh UHTEpPENC Ha aHTJIMICKOM SI3BIKE.

3.3. TpedoBaHuA K AJITOPUTMY H K (P)OPMATY BXOJAHBIX U BHIXOAHBIX JAHHBIX

B nporpamme ucnosib3yeTcss alnropuT™, ONMCAHHBIN B cTaThe «KBa3uKIacCHYECKUN

criekTp omneparopa Ilpéaunrepa Ha reomerpuueckom rpage» [1].

Bxoausle ¢aiinel gomkHBI UMeTh (Gopmar .gf (COBMECTUMBIM € TEKCTOBBIM
dopmatom .txt), KOTOpBIH Tpebyercs pa3paboTaTh s JaHHOW Mporpammbl. B HEM
JOJDKHA OBITh MPENYCMOTPEHA BO3MOYKHOCTh XpaHEHUs rpada ¢ KOOpAUHATAMU BEPIIMH,

IMHaMu pédep u nHpopManuen o GpyHKIUU Ha Tpade.
BrixoaHoit ¢aiin — TekcToBbid (aitn popmara .txt.
3.4. TpeOoBaHMSsI K HAIEKHOCTH

Jis  xoppekTHOM paboThl MporpaMMbl HeoOXonuWMa ycToWuyuBas pabora
KOMIIbIOTEpA, Ha KOTOPOM OHa 3aIyIlIeHa, a TaKXKe YCTOHYHBast paboTa ero ornepanuoHHOM

CUCTEeMBI M MaTeMatudeckoro rmakera Maple Bepcuu 18 mm 2015.

[Iporpamma gomxHa 00pabaThIBaTh BCE HCKITFOYUTEIIBHBIC CUTYAINH, TAKUE KaK:

e Ommbka noctyma K Qainy, 3amaromemy rpad), WIH HEKOPPEKTHOCTH

coiepKaluxcsl B HEM JaHHBIX.
e OmmOKa 3amucu pe3yapTaTa paboThl B BBIXOJHOW TEKCTOBBIN (haii.

e Jlpyrue ommOKku, OOYCIOBIICHHBIE HEKOPPEKTHOCTHIO 3ajaBaeMoro rpada
(manpumep, 3amaHHas Ha HEM (YHKIUS HE SBISICTCS HEMPEPHIBHOW) WM
omuOKamMu, OOYCIOBICHHBIMA BHYTPEHHUMH OMIMOKAMH MaTEMaTHYECKOTO

nakera Maple.

HOMGp N3MCHCHUA HO,Z[HI/ICB OTBCTCTBCHHOI'O 3@ BHCCCHUEC N3MCHCHMUA I[aTa BHCCCHUA U3MCHCHUA
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4. TPEBOBAHUS K TIPOTPAMMHOM JOKYMEHTAIIIA

4.1. CocTaB nporpaMMHOM JOKYMEHTALMHA

HporpaMMa JOJIDKHa OBITH MpeaACTaBJICHA K UCIIBITAHUAM C ,Z[OKYMGHT&HI/Ieﬁ B

CJICYIOIIEM COCTaBE:

1) «IIporpamMMHasi peanu3ainusi aJropuTMa MOCTPOCHUS MPABUII KBAHTOBAHUS IS

metpruueckux rpados». Texauueckoe 3ananue ('OCT 19.201-78);

2) «IlporpamMMHas peaju3anus aJrOpUTMa IMOCTPOCHUS MPABUJI KBAHTOBAHUS JUISI

meTpuueckux rpados». Tekct nmporpammsl (I'OCT 19.401-78);

3) «IlporpammHas peanu3anus aJropuTMa MOCTPOCHHUS MPaBUII KBAHTOBAHUS IS

MmeTpuueckux rpados». [loscaurtensHas 3anucka (TOCT 19.404-79);

4) «[Iporpammuas peanu3anys aJIrOPUTMa MOCTPOCHUS TPABUI KBAHTOBAHUS IS

metpruueckux rpagdo». [Iporpamma u metonuka ucnbitanuii (COCT 19.301-78);

5) «[IporpamMmHas peanu3ainys ajiropuTMa MOCTPOSHUS MPABUI KBAHTOBAHMS JUIS

MmeTpuieckux rpados». PykoBoacrso onepatopa (TOCT 19.505-79).
4.2. Cneuua/jibHbie TPeOOBAHUS K MPOrPAMMHOI JOKYMEHTAI[UH

1) Bes nokymenrtanumsi nomkHa ObITh coctaBiena cornacio ECITJ (TOCT 19.101-
77, 19.104-78, 19.105-78, 19.106-78 u I'OCT k COOTBETCTBYIOIIUM JOKYMEHTaM (CM.
BhiIe)) [4].

2) Bcea nmokymenTtanus caa€tcsi B MEYATHOM BHUJE C MOJNUCAHHBIMHU JINCTaMU

YTBCPIKIACHUS.

3) Best nokymenranus caaéres B aekTponHoM Bujie (B ¢popmare .pdf wium .docx) B

COCTaBE KypCcOBOi pabOThI B 3aapXUBHPOBAHHOM BHjIe B cucteMy LMS HIY BIIID.

HOMGp N3MCHCHUA HO,Z[HI/ICB OTBCTCTBCHHOI'O 3@ BHCCCHUEC N3MCHCHMUA I[aTa BHCCCHUA U3MCHCHUA
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5. CPEJACTBA U IIOPSJOK UCITBITAHUI

5.1. Texnnuyeckue cpeacTBa, HCMOJIb3yeMble BO BpeMsi HCIIBITAHUH

JIns 6ecniepeOoOiHON CTAaOMIBLHON pabOThl HEOOXOAMM TMEPCOHANIbHBI KOMIIBIOTED

CO CIEAYIOIIUMH XapaKTePUCTUKAMH:

1)  TIlIpomeccop Pentium ¢ wactoroit 1 I'T wim Gosiee OBICTPBINA (PEKOMEHTYETCSI

He menee 1.5 ['T);

2)  He menee 1 I'b onepatuBHO# namstu (pekomenayercs He meHee 2 ['B) st
KoMIploTepa ¢ 32-OuTHBIM TporeccopoM u He MeHee 2 I'b omeparuBHON mamsaTu

(pexomenayetcs He MmeHee 4 I'B) nisa kommnbroTepa ¢ 64-O0MTHBIM IIPOLIECCOPOM;
3) He menee 50 Mb cBoOoIHOT0 MecTa Ha )KECTKOM JIUCKE;
4) JInckoBo J1st KoMOakT- uiid DVD-nuckoB;
5)  KiaBuatypa, MBIIIb HJIM COBMECTUMOE YKa3bIBAIOIIEE YCTPOHCTRO;

6) Buagecokapra W MOHHTOpP, HOJAepXKHUBaromke pexkuM Super VGA ¢

pazpemieHreM He meHee ueMm 800x600 Touexk.
5.2. IIporpammMHbIe CpeACTBA, HCNIOJIb3yeMble BO BpeMsl MCIIbITAHU I

s GecniepeOoiiHON CTAOMIBLHON paOOThI MPOTPaMMbl HEOOXOJUM CIETYHOUTUN
MUHHUMAJIBHBIN HA0OP TMPOTPAMMHBIX CPEJICTB:

1)  omepanmonHas cucreMa Microsoft Windows 7 u HoBee;
2)  ycranosieHHbiit Microsoft NET Framework 4.5.2 u HoBee;
3)  ycraHOBJIECHHBII MaTeMaTHueckuii makeT Maple Bepcuu 18 wim 2015;

4)  OUCK, B COCTaBe KOTOPOTO JIOJDKHBI MPUCYTCTBOBATH MPOTpaMMHast
JOKYMEHTAIUsl, HWCHOJHseMble (Galabl MOporpaMMbl M TIPE3EHTalUs MNPOrpaMMHOIO
IPOAYKTAa.

5.3. Ilopsiiok npoBeeHUs1 UCIBITAHUI

WcnbiTanus AOKHBI IPOBOJIUTHCS B CIEIYIONIEM MOPSIIKE:

HOMGp N3MCHCHUA HO,Z[HI/ICB OTBCTCTBCHHOI'O 3@ BHCCCHUEC N3MCHCHMUA I[aTa BHCCCHUA U3MCHCHUA
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2) npoBepka TpeboBaHui K HHTEPGENUCY MPOTPaMMBbI;

3) npoBepka TpeOoBaHUH K PYHKIIMOHAIBHBIM XapaKTEPUCTUKAM ITPOTPAMMHOTO

POJYKTa;

4) npoBepka TpeOOBaHMI K HAIEKHOCTH POTPAMMBI.

5.4. YcioBus npoBeieHUs UCIIBITAHUI

5.4.1. KimmaTu4eckue ycJIOBHS

Knumatuueckue YCIIOBUS SKCILTyaTaluu, Ipu KOTOPBIX JOJIKHBI o0ecIieunBaThCs

3aJaHHBIC XAaPAKTCPUCTUKU, HOJIZKHBI YAOBJICTBOPATDH TpC6OBaHI/I}IM, MpCaABABILICMBIM K

NEPCOHANBHBIM KOMIbIOTEpaM U KomnakT-guckam (CD) B 4YacTu YCIOBUH HX

OKCILTyaTaluu.

[IepcoHaIbHBIN KOMITBIOTEP MPEIHA3HAYEH I PA0OTHI B 3aKPHITOM OTAIlIMBAEMOM

IOMCIICHHUH CO CTAaOMIBHBIMUA KJIMMATHYECCKUMH YCIIOBHUAMH KaTCTOPHHU 4.1 cornacHo

TOCT 15150-69 [5].

Jlns mpepoTBpaieHuss noBpexaeHui komnakt-aucka (CD) u coxpaHeHust HA HEM

3alMCaHHOW WHMOpPMAIMM HEOOXOIUMO TMOJJICPKUBATH CICAYIONUE KIUMAaTUUYECKUE

ycioBus [6]:

1) Bnaxxrocth 0T 20 10 70 MPOIEHTOB;

2) remnepatypa ot 5 10 30 rpagycos Llenbcus;

3) armocdepHoe gaBinenne — ot 84 10 106,7 xIla (ot 630 g0 800 MM pT. CT.).

5.4.2. TpeGoBaHUS K YMCJIEHHOCTH U KBAIU(PUKALINH NEPCOHAIA

Jliis paGoTsl mporpaMMmel TpedyeTcst ouH onepatop IBM (mmonb30Batens mporpamMmbl).

Howmep nzmenenus

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

Jlata BHECEHUSI U3BMEHEHUS
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6. METO/JIbI UCIIBITAHUI

6.1. UcnibiTaHMe BBINOJIHEHHUI TPEOOBAHMI K NIPOrPAMMHOI IOKYMEHTALMHU

CocTraB MpOrpaMMHON JOKYMEHTAllMH ITPOBEPSAETCS BU3YalbHO, IPOBEPSAETCS
HAJIMYME BCEX MOANUCENM MW HAJIWYWE NPOTPAMMHONM JIOKYMEHTAllMM B COCTAaBE
3arpy:K€HHOTO apxXxWBa C KypcoBoi pabotoii B cucreme LMS HUY BIID. Taxxke
BU3YaJbHO MPOBEPSETCS COOTBETCTBUE JOKYMEHTALIMM TPEOOBAHUSIM COOTBETCTBYIOIIMX

I'OCT. Bce 1oKyMeHTBI yA0OBJIETBOPSIOT MPEICTABICHHBIM TPEOOBAHUSIM.
6.2. UcnibiTaHue BHINOJIHEHUI TPeOOBaHUI K HHTep(eicy

Unrepdeiic mporpammsl mpencrasiser coborr Windows-mpusoxenue. Hanuune
peanu3aluyi BCEX OMMCAHHBIX B TpeOOBaHMSIX K MHTepdelcy TpeOOBaHUM MPOBEPSIETCS
BU3yalbHO. B mporpaMMe pasmerieHo riaBHoe OKHO, ¢ KOTOPOTo HaunHaeTcs e€ padoTta, u
KOTOpO€ TMO3BOJIsieT 3aj1arh rpad it oOpaboTku. Bce HEOOXOIUMBIE €ro 3JIEeMEHTHI
(kHOTIKM, paboyas 007acTh, MOJN3YHOK /I HW3MEHEHHs TMapameTpa) MPUCYTCTBYIOT.
[IpeaycMoOTpeHsbI Truagor HaCTPOECK, AUATIOT 100aBiIeHus pedpa Ha rpad, TUaoT yAaJICHUS
pebpa ¢ rpada u nuanor ymaneHus BepmuHbl ¢ rpada. [Iporpamma umeeT untepdeiic Ha

AHTJIMHACKOM SI3BIKE.

PazpaboTtannasi mporpamMma yAOBJIETBOPSET MPEACTABICHHBIM TpeOOBaHUSIM K

uHTepdeicy.
6.3. UcnbiTaHne BbINOJTHEHN TPeOOBaAHNH K QYHKINOHAJIbHBIM XapaKTEePUCTHKAM

B stoMm pasnene ommcana peanusanus npumepa 2 («lepeBo ¢ nBymsa ssmOna-
BeplmIMHaMK») ©3 craThl [1] ¢ TOMOIIBIO MaHHOTO MPOrPaMMHOIO MPOAYKTa |
MIOCTPOCHUE IO HEMY MPaBUJ KBAHTOBAHHUA (@ TaKXKe IOIYTHAasl MPOBEPKA OCTAIbHBIX

(GyHKIMA TPOTPaMMBI)

HOMGp N3MCHCHUA HO,Z[HI/ICB OTBCTCTBCHHOI'O 3@ BHCCCHUEC N3MCHCHMUA I[aTa BHCCCHUA U3MCHCHUA
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6.3.1. 3anyck nporpamMMblI

[lepen 3amyckoM HCIOJNHAEMBIN .€Xe-(ailsl ¢ mporpaMMol HEOOXOIMMO MEPEMECTUTH B
OTJEJIBHYIO IANKY. 3aIyCK IIPOrpaMMBbl IIPOU3BOAMTCS € IIOMOIIBIO JIBOWHOIO KJIMKA II0

ucrnonHsieMoMy .exe-dainy. [locie 3amycka mporpaMMbl 0ToOpaskaeTcs TIABHOE OKHO:

F 9
New Save Save as PNG BExport Run Add edge Remove vertex Remove edge
Workspace size: 734 3 352 & Cir+E: add edge; Ctrl+5: save file; Cir=N: new file; Cti+0: open file; Ctd+V: remove vertex; Cir+R: remove edge
Status:  Unsaved
' hfrom [0; 2]
r=0 Settings

Pucynok 1.

6.3.2. PenakTupoBanue rpaga

JloGaBisiem Ha rpad 4eTbipe BEpIIMHBI (TP HEOOXOAUMBI 7Sl IpUMeEpa, O/1Ha

JIUIIHSAS) C TOMOIIBIO KJIMKA JIEBOM KHOIMKOUW MBIIIIH.

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

New

Save Save zz PNG Export Run Add edge

Remove vertex

[m] ped

Remove edge

Workspace size: 734 5| 352 &
Status:  Unsaved

hfrom [1; 1]
Pied

Cir+E: add edge; Ciri+5: save file; Ctd+N: new file; Cird+0: open file; Cid+\: remove vertex; Cirl+R: remove edge

Settings

Pucynok 2.

VY nansem BepiinHy 4 ¢ TOMONIBIO IUAJIOTa, BBI3bIBAEMOT0 KHOMKOHN “Remove

vertex”:

MNew COpen Save Saveas PNG Export Run Add edge Remove edge
Remove vertex *
Vertex number: M =
Remove

Workspace size: 734 3| 352 &
Status:  Unsaved

hfrom [-1; 1]
h=-1

Cir+E: add edge; Cirl=5: save file; Cird+N: new file; Cird=0: open file; Cid+V: remove verex; Cil+R: remove edge

Settings

Pucynok 3.

Kak Mo>xHO BHIeTh, BepIrHa ObUTa yaaieHa ¢ rpada.

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

Jlata BHECEHUSI U3BMEHEHUS

Howmep nzmenenus
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A Quantum — O x
Mew Open Save Save as PNG Export Run Add edge Remove edge
Workspace size: 734 |3 352 3 Ctrl+E: add edge; Cirl=5: save file; Ctd+N: new file; Cirl+O: open file; Ctri+V: remove vertex; Ctri+R: remove edge
Status:  Unsaved
' hfrom [1; 1]
h=-1 Settings
Pucynox 4.

JlobaBum péOpa Ha rpad. Ilycts mist pebpa, coemuHsroniero BepiiuHbl 1 u 2,
bysakmusa V(X)=X misg X ot 2 g0 0, s pedpa, COSAMHSIONIET0 BEPIIUHbI 3 U 2, QyHKITUSL
V(X)=x ot 1.5 mo 0, nmuuel 06oux pédep 1. Taxke 100aBUM JHIIHEE PEOPO-TIETIIIO JIJIs
BepIIMHEI 2 ¢ HyJIeBol (pyHkmmen Ha otpeske [0;1] Huke npuBenén nmpumep 3amoiHEHUS

dhopmbI B Auasore qo6aBiaeHus pedpa st BToporo pedpa.

Add edge >
Initial vertex 3 =
Final vertex 2 =
Length I |
Vie) (Maple) |x |
Xx_min |1.5 |
*_max ||].| |

Add edge Cancel
Pucynox 3.

P&6pa ObuH yemenHo 100aBaeHbl Ha Tpad.

HOMGp N3MCHCHUA HO[[HI/ICB OTBCTCTBCHHOI'O 3@ BHCCCHUEC N3MCHCHMUA I[aTa BHCCCHUS U3SMCHCHUA
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A Quantum

New

Open Save Save as PNG Export Run Remove vertex Remove edge

- [m] d

Workspace size- 734 |2 352 &

Status:  Unsaved

hfrom [-1; 1]
h=-1

Cirl+E: add edge: Ctrl+S: save file; Cid+N: new file; Cid+0: open file; Cid+V: remove vertex; Cil+R: remove edge

Settings

Pucynok 6.

VY nanum auirHee pedpo-meTiio ¢ MoMOIIbi0 quanora «Remove edge». Beioupaem
TaM HY>XHO€ peOpo 1 HaknMaeM KHOTIKy Remove.

Remove

Remove edge

Select edge: Vertex 1to 2; length 1,00; xin [2,00; 0.00]; Véd=x

Vertex 1to 2; length 1,00; xin [EU'I] 0,00]; V=
Vertex 3to 2 length 1,00; xin [1,50; 0,00]; V/
Vertex 2to 2; length 1,00;xin [0,00; 1,000; ‘u"'bﬂ-ﬂ

Pucynoxk 7.

Pebpo 6b110 yenenHo yaaneHo ¢ rpada.

Howmep nzmenenus

Iloanucek OTBETCTBEHHOTO 3a BHECEHHUE N3MEHEHMUS

I[aTa BHCCCHUS U3SMCHCHUA
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A Quantum (] e
Mew Open Save Save as PNG Export Run Add edge Remove vertex

Workspace size: 734 |5 352 &
Status:  Unsaved

] hrom [-1: 1]
h=-1

Ctrl+E: add edge; Cid+5: save file: Cti+N: new file: Ctd+0: open file; Ctd+V: remove verex: Cid+R: remove edge

Settings

Pucynok 8.

6.3.3. PaGora ¢ ¢paitnamu, npeacTaBISIOMUMHU IrPagbl

Coxpanum coznanubeiii tpad B ¢daitn. [lo HaxaTHi0O KHONMKU Save MOsBISETCS

JUaJorT BEIOOpA IMyTH coxXpaHeHus (aiina.

4h Save as Graph File *

&~ v A « [lokaneneid guck (C:) ¢ examples v O Mowck: examples pe

= @

Jata uameHeHna Tun

¥nopagounte = Cozgate nanky
A
f@ OneDrive Vinan

I 3ror komnsroTep Mj K13.gr 01.05.2016 14:05 @aiin "GR"
“ Downloads
B Buaeo
|if| JokymenTe
= Mzobpamxenun

J& My3bika
I PaBouwii cton

. JlokaneHbIA guc
oF Cems

sd Nomawmas rovin ¥ €

Wma daiina: | m

Twn daina: | Graph File (*.gr)

A CKpbITE Nankw CoxpaHuTe Otmena

Pucynok 9.
HOI[HI/ICB OTBCTCTBCHHOI'O 3a BHCCCHHMC U3MCHCHUA

Howmep nzmenenus JlaTa BHECEHUSI N3BMEHEHUS
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Coxpanenue mnpouuio ycnemHo. Haxmém kHonky New, yToObl co37aTh HOBBIM

rpad. Kak MoXHO BHAETb, OBLI CO3laH HOBBIA MycTOM Tpad), a OKHO MPOTPAMMBI

BBITJISIIUT TaK ke, Kak Ha pucyHke 1. OTkpoeM coxpaHE€HHbIN (aitn, HaxxaB kHonkKy Open

¥ BBIOpaB COXpaHEHHBIN (Daiii ¢ MOMOIIBIO AUAIOTa OTKPBITH (aiina.

Ak Open Graph file

y « JlokaneHeid guek (C) » examples

¥Ynopagounte * Co3gate nanky

= Mzobpamern &~ Wua

Debug

T K13.gr
Documentati " tree.gr
@ Onelrive
[ 3vor komnstotep
‘ Downloads
B Buaeo
1= dokymenTel

=| Mzobpaxenun

J’! My3bika
I PaBouwnii cton

o JlokaneHbIid gnc

¥ Cemn v <

v O

Mouck: examples

== »

,':LETE W3MEHEHWA

01.05.2016 14:05

Wma daiina: |tree.gr

v| Graph File (*.gr)

il |

Tun

Daiin "GR

®aiin "GR"

OTmenHa

*
P
Q

Pucynoxk 10.

Kak moxHO BuaeTh, rpad ObLT ycmemrHo UMIOPTUpPOBaH U oToOpakéH. Ilocme

3arpy3kud (Qaina TOJy4YWSid OMOBEHIEHHWE O TOM, 4TO (YHKIHMS Ha rpade sBIseTcs

HENPEPHIBHON, a BEpXHEW YacTU MPOTrpamMMbl TEMepb OTOOpa)kaeTrcs MyTh K OTKPBHITOMY

barimy.

Howmep nzmenenus

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

JlaTa BHECEHUSI N3BMEHEHUS
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A\ Quantum (C\examples\tree.gr) - m] x
MNew Save Save as PMNG Export Run Add edge Remove vertex Remove edge
1
Workspace size: 794 |3 352 |3 Cirl+E: add edge; Cil+5: save file; Ctil+N: new file; Cii+0: open file; Cir+V: remove vertex; Cird+R: remove edge
Status:  Saved
' hfrom [-1; 1]
h=-1 Settings

Pucynok 11.

6.3.4. I3meHeHHe mapaMeTPOB NPOrPaMMBbl

HaxxaB kHonky Settings, nepeiiiéM B OKHO HACTPOEK POTPAMMBI.

Settings >

CMaple path:|C:"-.Pn:ugmm Files"Maple 20715%hin X86_64 _WINDOWShen Browse

k min: |-1 |
b ma; |1 |
S | 1E-08 |

Check continuality of the graph function when adding new edage

Corcs

Pucynok 12.

N3MeHuM MakCUMaJIbHOE U MUHUMAJILHOE 3HAYCHHUE I[mapamMmcTpa A

HOMep N3MCHCHUA HO[[HI/ICB OTBCTCTBCHHOI'O 3@ BHCCCHUEC N3MCHCHMUA I[aTa BHCCCHUS U3SMCHCHUA
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Settings >

CMaple path:|C:"-.Pn:ugmm Files"Maple 20715%hin X86_64 _WINDOWShen Browse

k min: |-I}. B |

b max; | 1.4 |

S | 1E-08 |
Check continuality of the graph function when adding new edage

Save Cancel

Pucynok 13.

[TpumennM n3MeHeHus1, HakaB KHOMIKY Save. Kak MoXHO BUAETh, TEIIEPh TapaMmeTp

MeHseTCs B mpejenax orpeska [-0,5; 1,2].

6.3.5. JlonosiHuTEAbHBIE 3J1eMEHThI HHTepdeiica

[Ton3yHOK A7 U3MEHEHUs MapaMmeTpa A, pacrloJOKEHHBIH B HIDKHEH 4acTh OKHA
NpUIOKEHUs, paboTaeT KOPpPEeKTHO. B wacTHOCTH, mMOCHe W3MEHEHHs IpeleioB Ha
napamMeTp B MpPeAbLAYIIEM IMYHKTE OHU KOPPEKTHO U3MEHUIINCH U [T MTOJI3YHKA.

Mfrom [-0.5; 1.2]
A =1015
Pucynok 14.

B HmwKkHEHl yacTH OKHAa NPUIOKEHHS TaKKe pa3MEUIeHbl MOJisA AN 3aJaHus

pa3MepoB paboueil obmactu. M3MeHUM 3TOT pa3mep, BBeAs HEOOXOIUMbIE pa3Mephbl B

ITOJIXI 1 HAXKaB KJIaBUITY Enter JJIA KaXXKI0T0 ITOJIA (BTO TAKKC MOKHO CACJIATh C ITIOMOIIIBIO

COOTBCTCTBYIOIIHUX KHOHOK-CTPGJIO‘ICK).

HOMGp N3MCHCHUA HO,Z[HI/ICB OTBCTCTBCHHOI'O 3@ BHCCCHUEC N3MCHCHMUA ILaTa BHCCCHUA U3MCHCHUA
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A Quantum (C:\examples\tree.gr) — O >

Mew Open Save Save as PMNG BExport Run Add edge Remove vertex Remove edge

L]

£

Workspace size: 1500 1= 780 |2

Status:  Saved

Citrl+E: add edge; Cirl+5: save file; Ctrl+N: new file; Ctrl=0: open file; Cid+V: remove vertex; Cid+R: remove edge

) from [-0.5; 1.2]
A=1015

Settings

Pucynok 15.

Kak MOXHO BUIeTh, Ha TpaHUIAX pabouell 00JaCTH MOSBHIUCH CKPOJII-Oaphl JIJIs
MOJIy4eHHus] J0CcTyna K OoJsiee yAaJ€HHBIM pailoHaMm paboueild oOsmactu. Takke MOXKHO

HU3MCHATH Pa3MCP OKHaA IMPUJIOKCHUA, B TOM HHUCJIC PAa3BCPHYTH €TO HA MOJIHBIN 9KpaH.

Ftacgs | Mamowmvetex || Famoen scge

Qi e fin (o resmervg vesten. CiAoFi s g

Pucynok 16.

HOMGp N3MCHCHUA HO,Z[HI/ICB OTBCTCTBCHHOI'O 3@ BHCCCHUEC N3MCHCHMUA ILaTa BHCCCHUA U3MCHCHUA
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B HWwKHEN 4yacTH OKHa TaKkkKe pa3MelleHO MH(POPMALMOHHOE COOOILEHUE O TOM,
COXpaHEH I OTKPBITHIM B Hacrtosiiee Bpems (aiiia. OHO KOPPEKTHO MEHSETCs, KOrja B

(aiin BHOCATCS M3MEHEHUS WM CO3/1aETCsl HOBBIN (haii.

6.3.6. 'opsiune KIaBUIINA

Jlnst yno6cTBa pabOThl ¢ MPUIIOKEHUEM MPETyCMOTPEHA TMOECPKKA CISTYFOIINX

KOMOWHAITUN KJIABHIIL:
1. Ctrl+E: Be130B auaniora no6asienus pedpa Ha rpad
2. Ctrl+S: coxpanuTth Qaitn
3. Ctrl+O: oTKpbITh daiin
4. Ctrl+V: oTKpBITh AUATIOT YJAJEHUS BEPIIMHbI
5. Ctrl+R: oTKpBITh TUaOT yaaneHus peodpa.

JlaHHble KOMOWHAIIMK KJIaBUII TaKXXKE yKa3aHbl B HIDKHEW YacTHU TJIABHOTO OKHA
nporpammbl. [IpoBepka TOKa3bIBaeT, 4YTO BCE JTH KOMOWHAIMHM TOPSYUX KIIABUII

paboTarOT KOPPEKTHO.

6.3.7. IlocTpoenne npaBuJ KBAHTOBAHUA

Bribepem mapamerp A=1,015. Jlns 3TOro B HACTpOMKax W3MEHUM MpEIebl JJis
BbIOOpa 3TOr0 Mapamerpa. HeoOXoauMo MOTSHYTh MOJ3YHOK JIEBOW KHOIKOW MBIIIN B
HY>KHYIO CTOPOHY (BIPaBo — O0JIbIIIE, BIEBO — MEHBIIIE).

g Iomi0512
)=1015

Pucynok 17.

3amycTUM TMpOIECC MOCTPOCHMS IPaBHJI KBaHTOBaHWS, HakaB KHomky Run. B
3aroJIoBKe OKHa mporpaMMsbl nosiutcs Haanuch “(Working)”, o3nagaroriasi, 4to mpoiecc

HaydaJcsd.

HOMGp N3MCHCHUA HO,Z[HI/ICB OTBCTCTBCHHOI'O 3@ BHCCCHUEC N3MCHCHMUA I[aTa BHCCCHUA U3MCHCHUA
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A (Working) Quantum (C:\examples\tree.gr) - ] b4
New Open Save Save as PNG Export Add edge Remaove vertex Remove edge
A
1
v
< >
Workspace size: 1500 |5 (780 & Cirl+E: add edge; Cirl+5: save file; Cti+MN: new file; Ctd+0: open file; Ctd+V: remove vertex; Cirl+R: remove edge
Status: Saved
Afrom [0.5; 1.2
A=1015 Settings

Pucynok 18.
Uepe3 HECKOJIBKO CEKYHJ] HpOLECC 3aBepUIMICS, M MOSBUIOCH OKHO C

MpeasIoKeHEM BbIOpaTh .IXt-daiin, B KOTOpbIN OyIyT COXpaHEHbl TOCTPOEHHBIE MPABUJIA.

Ah Save as TXT file *
A <« fNMokanenent guck (C) » examples v @O Mounck: examples p=l
¥Ynopagounte ¥ Cospate nanky = - 0
Debug 2 [ [¥F:] - lata uzmMeHeHuA Tun
Documentati El et 16.05.2016 12:37 Tekcrosbiii 40Ky
#& OneDrive

[ 3101 komneroTER
& Downloads
B Buaeo
= AokymenTel
| MzobpaxeHna
J’l Myzbika
I PaBouwii cton

o NokaneHeli guc

LR 4 >
Wma daiina: | w
Tun daiina: | Plaintext file (*.bet) w

# CKpbITE Nankx CoxpaHuTe OTmena

Pucynok 19.
@aiin  ObLT ycHmemrHo CcOoXpaH€H B BBIOpaHHYIO AHpPEKTOpHIo. Paccmorpum

conmepxumoe (Qaina.

HOMep N3MCHCHUA HO[[HI/ICB OTBCTCTBCHHOI'O 3@ BHCCCHUEC N3MCHCHMUA I[aTa BHCCCHUS U3SMCHCHUA
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) result-tree.tt — BnokroT — O X

®aiin  Mpaska ®opmar Bug Cnpaska

kcompoNENT 2:
-I*sin(phi[1]+1/4*Pi)*alpha[1,2]*cos(phi[2]+1/4%*Pi)-I*sin(phi[2]+1/4*Pi)*alpha[l,1]*cos(phi[1]+1/4%*Pi) = @
Natural

-I*sin(phi[1]+1/4*Pi)*cos(phi[2]+1/4*Pi)-T*sin(phi[2]+1/4*Pi)*cos(phi[1]+1/4*Pi) = B

phi[1]
phi[2]

-.6814285575/h
-.6814285575/h

Pucynok 20.

Jlis eIMHCTBEHHON KOMIIOHEHTHI CBS3HOCTM HM3MEHEHHOTO B XOJI€ MOCTPOEHUS
NpaBWI KBAaHTOBaHUS (COIVIACHO anroputMmy) rpada OBUIM TOCTPOEHBI NpaBUia
KBAaHTOBaHMS COTJIACHO AITOPUTMY, ONHCAaHHOMY B cTaThe [l] — mpuBeneHO mHpaBUIIO
KBAaHTOBAHUs AJIsl OOIIEro Cilydasi, a TaKyKe HaTypaJIbHbIM BUJ MPaBUJ KBAHTOBAHUS. JTH
npaBuia (ypaBHEHHSI) COBIAJAIOT C BHIMMCAHHBIMU YPaBHEHUSAMH JJISl JAHHOTO MIPUMeEpa B
cratbe [1] C TOYHOCTBIO 10 TEPECTAHOBKU HMHIEKCOB Yy TMEPEMEHHBIX M TOCTOSHHBIX
MHOXHTENIEH y ypaBHEHHH (IIOCKOJBbKY ypaBHEHHS MOXHO YMHOXXaTh Ha HEHYJIEBbIE
KOHCTaHTBI, yPaBHEHHUS-PE3YJIbTaT padOThl IPOrPaMMbI U OTIMCAHHBIE B CTAThe YPAaBHEHHUS
OyayT paBHOCWIbHBI). Takxe st 3amaHHOM Ha rpade QyHKUMH OBLIM MPUOIMKEHHO

BBIUHCIICHBI TapaMeTpsbl ¢ At 00oux peédep.

CTouT OTMETHUTH, YTO B IpoIiecce padoThl ajJropuTMa U3 rpada ObLIA UCKIIOUYEHBI
YYaCTKH, T/Ie 3HaueHue (YHKIIUU MEHBIIIE 3aIaHHOTO TapaMeTpa A, OATOMY U3MEHEHHBIN
rpad) JEHCTBUTENLHO WMEET BHUJ JepeBa C JByMs JsMOja-BepmuHaMu (OHH

OTOOpaXKarOTCs 3€JEHBIM IIBETOM), KaK 3TO M OMKMCAHO B YIOMSIHYTOM NpPUMEPE B CTAThE

[1]:

HOMGp N3MCHCHUA HO,Z[HI/ICB OTBCTCTBCHHOI'O 3@ BHCCCHUEC N3MCHCHMUA I[aTa BHCCCHUA U3MCHCHUA
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A Cuantumn (Cheampleshtree.gr) - m} x
New Open Save Save as PNG Export Add edge Remove vertex Remove edge
A
324
v
< ¥
Workspace size: 1500 5 780 % Ctr+E: add edge; Cir+S: save file; Ctd+N: new file; Cid+0: open file; Ctrl+V: remove vertex; Cird+R: remove edge
Status:  Unsaved
' Afrom [0.5; 1.2]
A=1015 Settings

6.3.8. Boixoa u3 nporpamMmsl

BeriiiieM 13 nporpaMMsbl, Ha)kaB Ha KPECTUK B IPABOM BEPXHEM YTy INIABHOTO OKHA
nporpammbl. [Iporpamma ycnemHo 3aBepiiuia CBOIO padoTy, MNPEUIOKUB TEpel

COXpaHEHUEM COXPaHUTh UBMEHEHHBIN rpad.
6.4. UcnibITAHUSA BbINOJHEHU TPeOOBAHMI K HAIEKHOCTH.

Bo BpeMs ucnbITaHUSI BBINOJHEHUN TpeOOBAaHUN K HAAEKHOCTU MPOU3BOAMIUCH

cleAyoIIue eHCTBUS:

1. nporpaMMe Ha BXOJl TMOJaBaluCh (aiipl, He sBJSIONMecs Qaiinamu,
pa3MeyYeHHBIMU coryiacHo Gopmaty .gr (Hampumep, ¢aiiiasl popmata .docX u .pdf);

2. mporpaMMe Ha BXOJ TOJaBAIACHh (aliabl .gr, U3MEHEHHBIE C TOMOIIBIO
TEKCTOBOTO PEAaKTOpa TaK, 9YTO OHU OOJIbIIIE HE SBIISLTUCH KOPPEKTHBIM OMMCaHUEM rpada
(Hampumep, 100aBISIMCh HEKOPPEKTHBIE CTPOKM WM JJIMHA pebdpa H3MEeHsIach Ha
HEKOTOPOE HEIOJIOKHUTEIBHOE YUCIIO);

3. npu 100aBIeHUN pedpa 100aBISIIMCh PaBHBIC APYT APYTY Mpeaebl GyHKIUY;

3aJjaBasiach OTpULIATENbHAS [UTHHA, HEKOppeKkTHOe Maple-Boipaxenne aiist GyHKIUN
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4. npu coxpaHeHuu (aiina (uau sxcroptupoBannnd B PNG) ykaswiBaiics aiii,
OTKPBITBII B IpYyroi mporpamme (T.€. 3alUCh B HETO HEBO3MOXHA);

S. B JIMAJIOT€ HACTPOEK MPOrpaMMbl MPOMHUCHIBAICS MYTh K OTCYTCTBYIOIIEMY
Gaitny win (daiiay, He SBISIONIMMCS HCIOJHSIeMbIM (aiiiioM uHTeprperaropa Maple,
YCTaHABIIMBAJIOCh OTPUIIATEILHOE 3HAUEHNE TOYHOCTH CPABHEHUS BBIPAKEHUM;

6. co3jaBajiach CUTyallus, KOTa mepe] 3alyCcKoM Ipoliecca MOCTPOSHUS PaBUIT
KBAaHTOBaHUS Tpad SBISJICS HECBSA3HBIM, WM (QyHKOHS Ha HEM HE SBISUIACH
HETIPEPBIBHOM;

7. MPUWIOKEHUE MOMENIANOCh B JUPEKTOPUIO, HEAOCTYNHYIO JUIsl 3amucH (T.e.

3anuch B (aill HACTPOEK, XPAHSIIUICS B 3TOM Ke TUPEKTOPUH, HEIOCTYIIHA).

[IporpaMmMa ycmemHo IepeHeciaa HUCHBITaHWS M B KaXIOM Ccllydae BblJaBajia
UH(OPMAIMOHHOE COOOIIEHNEe U coo0IIeHne 00 OMMOKE, COOTBETCTBYIOIIEE JTAHHOMY
Cllydaro, ¥ TpoJobkKalio paboTy (Hampumep, Korjaa ¢aill HacTpoeK HEAOCTYNEH st

3aMucH, U3MEHEHHBIE HACTPONUKH 3alIOMUHAIUCH 10 MOMEHTA 3aKPBITHS POrPAMMBbI).

7. IPUJIOXKEHUSA

Ipunoxenne 1. Ucnosib3yemble OHATHS M ONIPeAeICHUS

['pad (MOTYT HCTIOIB30BATHCS TAKXKE MOHATHS METPUUYECKUI Tpad, reoMeTpUIeCKui
rpad) — COBOKYMHOCTb MHOKeCTBa BepiinH V U MHoxecTBa p&bep E. PebGpa umeror
HaIpaBJICHUs U MPEACTABISIIOT COOOM OTPE3KU PEryssipHbIX KpuBbIX. PeOpo coenuuser
JIB€ BEPIIUHBI, ¥ HAIMIPABJIICHNE YKAa3bIBACT, KaKas U3 HUX SBIISCTCS HadaJlbHOMW, a Kakas —
koHeuHo#l. Kaxxmoe peOpo mMmeeT IJIMHY, BBIpAXXAEMYIO IOJIOKUTEIbHBIM uncioM. He
UCKJIIOYAIOTCS IETJIM — peOpa, Il KOTOPhIX HauallbHAsl U KOHEYHAsl BEPIIMHBI COBMA/IAOT.
He uckmovarorcst kpatHele péopa — p€Opa, COeNUHSAIOMINE OJHU U TE K€ Mapbl BEPIIHH.
PaccmarpuBaroTcs TOJIBKO KOHEUHBIE Tpadbl, TO €CTh Tpadbl ¢ KOHEYHBIM YUCIIOM pEOEp U

BEPILHH.

I/IHIII/I)ICHTHOCTB. P€6p0 € M BCpHIMHA V HA3bBIBAXOTCA HWHIUMIACHTHBIMU, €CIIA

HayaJIbHAsl MJIM KOHEYHAasl BeplIrHa pedpa € ecTh BeplInHa V.
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Cocengnue ¢ BeplIMHON pEéOpa — MHOXKECTBO pEOEp, M KOTOPBIX HadalbHAs WM

KOHEUYHAas BEPIIMHA COBIAAAET C HEKOTOPOM HAIepE ] 3aJaHHON BEPIITUHOM.

Cnabas cBs3HoCTh Tpada. ['pad HazpiBaeTcs c1ab0-CBA3HBIM, €CIU JUISL JIFOOBIX
JBYX €r0 BEPILUH CYIIECTBYET KOHEUHAs IMOCIICA0BATEILHOCTh pEOep, BeayIas U3 NepBOii
BEPIIIMHEI BO BTOPYIO, TIPH YCJIOBHH, YTO MO KAKIOMY PeOpy MOYKHO JBUTATHCS B JIFOOOM

HaIIpaBJICHUU.

[Toarpad — rpad, cocrosmmii U3 MOAMHOKECTBA BEPIIMH AaHHOTO Tpada u pedep,

COCIHUHAIOMINX HX.

KomnoHeHTa CBA3HOCTH — MaKCHMAJIbHBIM MO 4YMCITy BepiiuH noarpad rpada,

SIBJISIFOLIIUAMCS CJ1a00-CBSI3HBIM.

CreneHb BCPpHIIMHBI — COBOKYITHOC KOJMYCCTBO BXOIAIIMNX W BBIXOIOAIINUX W3

BepIIMHBI pEOep (eI cunTaeTcs 3a JiBa pedpa).
Bucsyas Bepimna — BepimHa CTETIEHN OJIUH.

OyHkuss Ha pedpe (MOXKET HUCHOJIb30BaThCA TaKXKe IMOHSITHE IMOTEHIMaga) —
HENpPEephIBHOE OTOOpa)kKeHUE, CTaBfllee B COOTBETCTBHE Kaxaoil Touke Trpada
aeiictButenbHoe unciao. OObruHO oOo03Hauaercs V(X). B nanHoW pabore 3amaHue
(GYHKIMY TTPOU3BOAMTCS KYCOYHO: Ha KKIOM pelpe | 3amaércs AeHCTBUTEILHO3ZHAYHAS
Gynxuus  V;(x), onpenenéHHas Ha  HEKOTOPOM  MHTEPBAIE,  IPUHAIEKAILEM
neiicrBuTenbHON ocu. Torna 3HaueHust GyHKIMU ISl TOYEK, JIeXKaIluX Ha JaHHOM pelpe,
HaXOAATCA NPOCTO KaK 3HAYEHHs COOTBETCTBYIomeH Qynkuuu V;(x). Tpebyercs, 4To0mI
Bce Gynkuum V;(x) Obin rmagkumu Ha péopax (raaakas QyHKIMs — QyHKIMSA, MMEIOIIas
HETIPEPHIBHYIO NPOU3BOIHYIO Ha o0nactu ompeneneHus). HempepblBHOCTh (QyHKIMU Ha
rpade B 1eTOM B JAHHOM CiIy4yae O3HAYAET, B JOMOJHEHHE K HAJOXEHHOMY YCIOBHIO
rmaakocTd (yHKOMA Ha pEOpax, TO, YTO €ciaM Kakoi-mibo BepliMHE WHIMIECHTHO
HECKOJILKO PEOEp, TO 3HAYEHHMs COOTBETCTBYIOIIMX OTUM pEOpam ¢dymkumii V;(x) B

TOYKaXx, COOTBCTCTBYIOIIHUX ATOM BCPLIMHC, COBIIAAAIOT.
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ITpaBwia KBaHTOBaHUSA [UIsI METPUYECKUX TpadoB — MpaBuia, MO3BOJIAIOIINE
HaxXOJIUTh COOCTBEHHBIE 3Ha4eHHs omeparopa lllpémuurepa, ompenenéHHoro Ha Tpade.
OHu npenacTaBisitOT co0OOM  aHamorM mpaBuwil KBaHTOBaHMs bopa-3ommepdernbaa
(mpuMeHsieMble B KBAaHTOBOM MEXaHUKE JJIs HAXOXKACHMS KBA3UKIACCHUECKHUX
CIEKTPAIBHBIX CEPHii), MPEICTABISIONINE COOOH PABEHCTBO HEKOTOPHIX BBIPAKEHUIA
(yamie BCEro 93TO HEKOTOPbIE MHTErpajbl), 3aBUCSIIUX OT MCKOMBIX COOCTBEHHBIX
3HAYEHHUW, LEJbIM HEOTPULATEIbHBIM 4YHUCIaM. AJITOPUTM [OCTPOCHMS IPaBUII
KBAaHTOBaHMs JUIsi MeTpudeckux rpadoB omucan B crathe [1]. Jannas paborta

IPEICTABISET cO00H cedst MPOrpaMMHYIO PEATH3AIHIO STOTO AITOPUTMA.

VYcnoBue TpaHCMHMCCHM — YCJIOBHE PAaBEHCTBA HYJIO JIMHEHHOM KOMOMHAIUu
NPOU3BOJAHBIX (YHKIMH Ha pEOpax, MPUMBIKAIOMIMX K 3aJaHHOM BEpIIMHE, B 3TOH

BEpUIMHE.

VYenoBust Kupxroda. VYciioBus TpaHCMUCCHU TIPEACTABISAIOT COOOM  yCIIOBUS
Kupxroda, eciiu k03 HUIUESHTHI B YCTOBUSX TPAHCMUCCHUU UMEIOT TTOJIOKUTEIHHBIN 3HAK

JUI BBIXOSIINX U3 BEPIIUH pEOep, M OTpULIATEIbHBIN A1 BXOJAMIMX pEGeEp.

VYcaoBuS TPaHCMHUCCHHM HA30BEM HATypadbHBIMH, €CIIM OHM MMEIOT BUI Kupxroda,
npuiéM Bce KOAPOUIIMEHTH B HUX pPaBHBI 1O MOAYNIO. EcCin ycloBHS TpaHCMHCCHH
SBJISIFOTCSL HAaTypaJIbHBIMHU, paccMaTpHUBaeMbI auddepeHImanbHblid onepaTop Ha rpade

ABIIICTCA CaMOCOHpH)KéHHBIM.

[lapameTp ¢ — mapameTp, onpeaenseMblii Ui pedpa Kak @; = % f; A=V;(x)dx -

31IeCch WHTErpasl Oepércs mo pedbpy, a h — mapameTp, MPOMOPIUOHATBLHBIA TOCTOSTHHON
[nanka, ¢opmaiibHas KOHCTaHTa ©O€3 OMpenesieMOoro B MPOTpaMME YHCICHHOTO

3Ha4YCHMUAI.

JIssmOa-BepiHbl (TOYKHA MOBOPOTA, BEPIIMHBI MOBOPOTA) — TOUYKHU, IJi€ 3HAUCHUE

(GyHKIMH HA rpade COBNANAET C 3a/IaHHBIM TapaMETPOM A.
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1. B. JI. YepnoimeB Kpasuknaccuueckuii crnektp omeparopa Ilpénunrepa nHa

reomerpudeckom rpade / B. JI. Uepnbimes, A. W. lladapesuu / Matem. 3ameTku, 82:4
(2007), 606-620.

2. Cucremubie TpeboBanuss OC Windows 7. [Dnekrtponnsiii pecype] // URL:
http://windows.microsoft.com/systemrequirements?4bcfd458 ([ara oOpalieHus:

15.05.2016, pexxuM focTyma: CBOOOHBIN).

3. Maple 2015 Installation and Licensing Guide. [Onektponnsiii pecypc] // URL:
http://www.maplesoft.com/support/install/maple2015 _install.html#MaplelnstallGuide_Sys
Req (/lata oopammenus: 15.05.2016, pexum gocTymna: CBOOOIHBIN).

4. EnuHas cuctema nporpammHoil aokyMeHtaumun — M.: UIIK HM3parenscTBo

ctanaaptos, 2000.

5. TOCT 15150-69 Mamunel, npuOOpsl M JApYyTHUE€ TEXHUUECKHE U3JIEIUS.
UcnonHenust s pa3iavdyHbIX — KIMMATHYECKUX paloHoB. Kareropuu, ycioBus
DKCIUTyaTallui, XpPaHEHUs] U TPAHCIIOPTUPOBAHUS B YACTU BO3ACHCTBHS KIMMATHYECKHX

dakTopoB BHemHEH cpenbl. — M.: M3a-Bo cranmaptos, 1997.

6. YcrunoB B. HanexxHOCTh ONTHMYECKUX JIHUCKOB: KaK WX MPABWIBHO XPAHUTh U

UCIoab30BaTh. //KypHan «625» Ne7. M.: U3natenscTBO «625%», 2005

IIpunoxenne 3. Onucanue gopmara .gr

®dopmat mnpeacrabieHus rpadoB B KommbioTepe .gr — (opMar KOMIBIOTEPHBIX
¢aiiinoB, MO3BOISIONINNA MPEACTABIATH rpad ¢ 3aJaHHON Ha HEM (YHKIUI B KOMIIbIOTEPE.
JlanHbiit popMaT COBMECTUM C TEKCTOBBIM (popmatom .IXt, TO ecTh co3gaHHbIE B JJAHHOU
nporpamme Gaisikl MOXXHO PEJaKTUPOBaTh C TOMOIIBIO TEKCTOBBIX PEIaKTOPOB,
NoICP)KUBAIONIMX PaboTy ¢ ¢dopmaToM .IXt (Hampumep, ¢ MOMOIIBIO BCTPOCHHOTO B

oneparonnyro  Microsoft Windows penakropa «bnokHOT»). DT0 ynoOHBIH (GopmaT
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pabOThl C BXOJIHBIMH JaHHBIMU TPOTPAMMBI, MOMHMO BCETrO MPOYETrO, OTKPHIBAFOIIUMN
BO3MOKHOCTh TIOTCHIIMAJIILHOTO TTOCTPOEHUS CHUCTEeMBbI 0e3 Tpaduueckoro wmHTEp(eiica,
CTpOSIICH  TpaBWia  KBaHTOBaHWs  JUII  Oosbmiux — rpadoB,  MOJYYCHHBIX

OKCIICPUMCHTAJIbHBIM HYTéM.

[lepBoii cTpokoii daitna popmara .gr gomkHa ObITH cTpoka «1» (0e3 KaBbIuek). ITo
O3HAyYaeT, UTO XPAaHUMBIH B (ailsie rpad MokeT ObITh 0TOOpaXEH rpauuecKu ¢ MOMOIIBIO
pa3paboTaHHOM MporpamMmbl. BTopoii cTpokoit nomkHa ObITh cTpoka “#”. TpeThbsi cTpoka
(aiina — pazMepsl pabodeii 00acT Yepe3 mpooet, TO eCTh CTpoKa BUAA «<X> <Y>y, rne
<X> - mmHa (B muKceylsix) pabouehr obmactu, <Y> - e€ BbicoTa. <X> u <Y> -

MOJIOKUTENBHBIE 1IeNble yncia. YerBepTast cTpoka (aiina ¢popmata .gr - ctpoka “#”.

Jlanee uaét ommcanue BepmuH rpada. MHGopManus o KaKaou BEepIIMHE JOJDKHA
OBITh pa3MellleHa B OTIENIbHON CTPOKE C KOOpAWHATAMH LIEHTpa JAaHHOW BEPIIMHBI B
MUKCENISAX Yepe3 MpooOet, TO eCTh B CTPOKE BUaa «<X> <Y>y», rae <X> - X-KoopJauHaTta
LEHTpa BepIMHbI, <Y> - Y-KOOpAMHATa LEHTPa BEPIUMHBI. 3/1€Ch HAYaJI0 KOOPAUHAT —
JIEBBII BEPXHUI yroj paboueil 001acTy, MOJIOKUTEIbHOE HAMTpaBieHUue ocu X COBIAIAET C
HaIlpaBJCHUEM JBUKEHHUS BIPABO, MOJIOKUTEIBHOE HaIlpaBi€HUE OCH Y COBMAAAET C
HaIlpaBJICHUEM JBHWKEHUS BHU3, TO €CTh KOOPJIWHATHI JOJDKHBI UMETh HEOTPULATEIbHBIC
1eJIble 3HaueHMsI, 4TOObI BepIlirHa Obuta oToOpakeHa B mporpamme. KoopauHaThl JOIKHBI

MIPEJICTaBIATh COOOM 11eNble urciia. biok onucanus BEpIIMH 3aBepIIacTCsl CTPOKOM “#”.

OcraBmmecss cTpoku ¢daina onuceiBaioT péOpa rpada. Kaxkmoe pebdpo
MPEJCTaBIACTCS OTIASIBLHON CTpokoi Buaa «<V1> <V2> <[> <VX> <A> <B>y. 3xech
<V1> u <V2> - HOoMepa HUCXOAHOM W KOHEYHOH BEpIIUH pedpa COOTBETCTBEHHO: ATO
IeJble YKCclia, JIekKallue B JUama3oHe OoT | 70 KOoJIMdecTBa BEPIIHMH, OMPEISIEHHBIX B
npeasiaynieM Omoke, <L> - gouHa pebpa, TNpeACTaBICHHAs IOJIOKHUTEIbHBIM
JEUCTBUTENLHBIM YHMCIIOM (I pasfeiieHuss I1ejod u JApoOHOW dYacTedl JOoJDKHA
MCIIOJIh30BATHCSA 3aIATas «,»), <V X> - BeipaxkeHue, 0hOpMIICHHOE COTJIACHO CHHTAKCHUCY,

Maple u mnpexacraBistoniee coOoi (YHKIMIO OT OJHOM TepeMeHHOH X (Hampumep,
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“sin(x)”). B <VX> nemonyctuMbl mpobenbl. <A> u <B> - nelicTBUTENbHBIE 4HCIIA,
ONPENEIAOIME TOYKA HA JEUCTBUTEIBHOW IPAMOM, COOTBETCTBYIOIIHME WMCXOJHOM M
KOHEYHOMW BepIIMHE pedpa COOTBETCTBEHHO (MPUYEM 3aj1aBaeMasi PyHKIIUS TOJDKHA ObITh

ompelelicHa Ha  OTpe3Ke, 3aKIOYEHHOM  MEXAYy OTUMH  JABYMsS  TOUYKaMH).
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JIucT perucrpaunu U3MEHEHUN

Howmepa nucroB (cTpanuir)

I13M.[M3MEeHEHH|3aMEHEH

BbIX

HBbIX

aHHYJIMPO
BaHHBIX

HOBBIX

Bcero
JMCTOB
(cTpanui) B
JTOKYMEHTE

Ne
JIOKYMEH
Ta

Bxopsmmit Ne
COIIPOBOJIUTEI
BHOT'O
JIOKYMEHTA U
JaTa

Iloamu
Chb

JlaTa

Howmep nzmenenus
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Jlata BHECEHUSI U3BMEHEHUS
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