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1. HABHAYEHUE ITPOI'PAMMBI

1.1. ®yHKuHOHAJIBbHOE HA3HAYEHHE

QOYHKIMOHAIIBHOE HA3HAYEHUE MPOTPaMMbl — TIOCTPOCHHE aHajJora MpaBUil
kBaHTOBaHUS bopa-3ommepdenbna A METPUYECKUX TpadoB C MOMOIIBI0 aIrOpUTMa,
onucanHoro B crtathe B.JI. YUepnsimeBa u A. . lladapeBuua, «KBazukmaccuueckui

cnektp oneparopa llIpénuarepa Ha reomerpuaeckoM rpade» [1].
1.2. DkenuiyaTanimoHHOE HA3HAYEHH e

[Iporpamma npenHa3zHadueHa Ui HaXOKJAEHUS MPAaBUJI KBAaHTOBAHUS JUIA 3aJaHHBIX
reoMerpuueckux rpadoB. OHa MO3BOJISET peliaTh 3aJaud, BO3HHUKAIOUIME KaK IpU
COCTABJICHUHM TEOPETHUYECKUX MOJeleil, Tak W Mpu 0O0pabOTKE HKCIEPUMEHTATBHO
MOJIYYEHHBIX JaHHBIX, HAIPUMED, IIPU U3YUEHUHU CTALMOHAPHBIX COCTOSTHUM AJIEKTPOHOB B

MOJIEKYJIE.
1.3. CoctaB pyHkumii
B nporpamme npenycMoTpeHsl cienyomue GyHKIUU:

1)  3aganwue rpada B rpadHUECKOM pexKUME.
2)  CoxpaHeHue 3aJJaHHOTO Tpada B ¢aii.
3)  OtkpsiTHE CylIeCTBYOMEro (aiiaa ¢ rpadoM U ero peaaKTUPOBaHUE.

4)  Tloctpoenwue 1o rpady NpaBUiI KBAHTOBAHHUS.

HOMGp N3MCHCHUA HO,Z[HI/ICB OTBCTCTBCHHOI'O 3@ BHCCCHUEC N3MCHCHMUA I[aTa BHCCCHUA U3MCHCHUA
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2. YCJIOBUA BBIITIOJHEHUSA TPOI'PAMMBI

2.1. MuHMMAJIbHBIN COCTAB ANMAPATHBIX CPEICTB

J{ns1 ctabunbHOM 1 6ecriepe0oitHOM paboThl MporpaMMbl HEOOXOIUM MEPCOHATILHBIN

KOMIIBIOTEP CO CICAYIOIIUM MUHHUMAJIbHBIM Ha60pOM arImapaTHbIX XapaKTCPUCTHUK:

1)  TIpomeccop Pentium ¢ gactortoi 1 I'T'm mim Gostee OBICTPBIN (PEKOMEHTyeTCS
He Menee 1.5 I'T).

2)  He menee 1 I'b onepatuBHO# namstu (pekomernayercst He menee 2 ['b) s
KoMIploTepa ¢ 32-OuTHbIM mponeccopoM u He MeHee 2 I'b omeparuBHON mnamsaTu
(pexomenayetcs He MeHee 4 I'B) niia komnberoTepa ¢ 64-O0UTHBIM ITPOIIECCOPOM.

3)  He menee 50 Mb cBo60gHOrO MecTa Ha KECTKOM JUCKE.

4) JluckoBoa ajis koMmakT- uiu DV D-nuckos.

5)  KiaBuatypa, MbIIIb HJIM COBMECTUMOE YKA3bIBAKOIIEE YCTPOMCTBO.

6) Bumeokapta W MOHHMTOp, moAepkHuBaronMe pexum Super VGA ¢

paspeuienreM He MeHee ueMm 800x600 Touek.
2.2. MUHUMAJILHBII COCTAB MPOrPAMMHBIX CPEICTB

Jns  crabuibHOM U OecriepeOoOiHON  pabOThl  MpPOrpaMMbl  MEPCOHATbHBIN
KOMIIBIOTEp JOJDKEH 00J1aaTh CIEAYIOIUM MHUHUMAJIbHBIM Ha0OpOM MPOrpaMMHBIX

CPEICTB:
1)  omepanmonHas cuctema Microsoft Windows 7 u HOBee;
2)  ycranosienHbiit Microsoft .NET Framework 4.5.2;

3)  ycTaHOBJICHHBI MaTeMaTudeckuil maket Maple Bepcuu 18 nmm 2015.

2.3. TpeboBaHus K nepcoHANyY (IM0JIb30BATEJIIO)

Jnst pabGotel mporpammbl  Tpedyercs oauH omepatop OBM  (monws3oBarens

IPOTPaMMBbl).

HOMGp N3MCHCHUA HO,Z[HI/ICB OTBCTCTBCHHOI'O 3@ BHCCCHUEC N3MCHCHMUA I[aTa BHCCCHUA U3MCHCHUA
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s ycrientHoM paloThl MOJB30BATENb JIOJDKEH 007aaaTh 0a30BbIMH HaBBIKAMU
UCTIOJNB30BaHUsl rpaduueckoro wuHTEpdeiica omepannonHoi cucrembl Windows wu
Marematnieckoro nakera Maple nHa ypoBHe ymeHus 3agaHuss (QYHKIUH C TIOMOIIBIO
cuntakcuca Maple, nmets 6a30BbIe 3HAHUS AHTIMUCKOTO SI3bIKA M OCHOBHBIX TOHSATHH,
CBSI3aHHBIX C (QYHKIUSAMH OJHOM mepeMeHHOW (pyHKuMs, 00JacTh OMpeeseHus,

HEIPEPBIBHOCTB, TTIAJKOCTB).

HOMGp N3MCHCHUA HO,Z[HI/ICB OTBCTCTBCHHOI'O 3@ BHCCCHUEC N3MCHCHMUA I[aTa BHCCCHUA U3MCHCHUA
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3. BBINOJHEHUE MPOI'PAMMObI
3.1. 3anyck nporpamMmslI
3amyck  TpOrpaMMbl  MPOU3BOJAMTCA C MOMOINBIO  JBOMHOTO KJIHMKAa IO

COOTBETCTBYIOILIEMY HCIIOJIHAEMOMY .€Xe-¢aiily. B ciydae ycnemHoro 3amycka

IPOrpaMMbl OTOOPA3UTCS TIIaBHOE OKHO:

9
New Save Save as PNG Export Run Add edge Remove vertex Remove edge
Workspace size: 734 2 352 |2 Cid+E: add edge; Cirl+5: save file; Cid=N: new file; Ctd+0: open file; Ctd+V: remove vertex; Cir+R: remove edge
Status:  Unsaved
' h from [0; 2]
k=0 Settings

Pucynox 1.
3.2. PenaxkrupoBanue rpaga

B rnaBHOM OKHE MPUIIOKEHUS MPOUCXOIUT pabotra c rpadom. Ilpu 3amycke

IpOrpaMMBbl 110 YMOJTYAHHUIO CO3/1a€TCsl HOBBIN rpad 0e3 BepiuH u pedep (cMm. puc. 1).

JloGaBnaTh Ha Tpad HOBBIE BEPIIMHBI MOXKHO C MOMOIIBIO KJIMKA JICBOW KHOMKOU
MBI 110 paboueit obactu. HeoOxoaumMo ydecThb, 4TO BeplliMHA HE OyeT no0aBieHa Ha
rpad, ecnu Ha paboueil 06acTu pAIOM C HEl MPUCYTCTBYIOT APYTye BEPIIUHBI (TO €CTh

BEpIIMHBI HE OyAyT MepeKpbIBaTh APYT Apyra mpu pydyHoM 3anaHuu rpada). Paznuuars

HOMGp N3MCHCHUA HO,Z[HI/ICB OTBCTCTBCHHOI'O 3@ BHCCCHUEC N3MCHCHMUA I[aTa BHCCCHUA U3MCHCHUA
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,Z[O63BHCHHBI€ Ha rpa(b BCpHIMHBI MOXHO C TIIOMOIIBIO YHHUKAJIBHBIX HOMECPOB,

OoTOOpakaeMbIX Ha HUX.

Ak CQuantum - O x
MNew Save Save as PMG Export Run Add edge Remove vertex Remove edge
Workspace size: 794 |3 352 3 Ctrl+E: add edge; Cirl+5: save file; Cirl=N: new file; Ctd+0: open file; Cid+V: remove vertex; Cir+R: remove edge
Status:  Unsaved
' ) from [0; 2]
A=0 Settings
Pucynoxk 2.

VYnanuth BepuiMHy ¢ rpada MOXKHO, BbI3BaB COOTBETCTBYIOIEE TUAJIOTOBOE OKHO
Ha)xaTHEM Ha KHOTIKY “Remove vertex”. B aHém HeoOXxoauMo BbIOpATh WIJIM BBECTH HOMED
yaaJIsieMON BEpIIMHBI U HaxaTh KHONKY “‘Remove”. Ilpu yaaneHuu BepiiuHbl ¢ rpada
TaKXKe yAaJsioTcs Bce péOpa rpada, BXOASAIINE WU BBIXOASIINE U3 JaHHOUM BeplIuHbI. B
cllydae BBOJa B TOJ€ HOMEpa HECYIIECTBYIONIEH BEPIIMHBI (TO €CTh JaHHBIX, HE
SABJISIFOIIMXCS LEJIbIM YHMCIOM OT 1 /10 KOJMYECTBa BEPIIMH Ha rpade) 3HaYeHUE B IOJIe

6y,Z[CT ABTOMATHYCCKN U3MCHCHO HA 3HAYCHHUC, JICKAIICC B JOIIYCTUMOM JHAIIa30HEC.

Remowe vertex >

Wertex number: |1

Remove

4k

Pucynoxk 3.

HOMGp N3MCHCHUA HO,Z[HI/ICB OTBCTCTBCHHOI'O 3@ BHCCCHUEC N3MCHCHMUA I[aTa BHCCCHUA U3MCHCHUA
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Jlo6aBuTh pedpo Ha rpad) MOXKHO C TOMOIILI) COOTBETCTBYIOIIECTO TUATIOTOBOIO
OKHa, KOTOpOe BBI3bIBaeTCAd HakarneM Ha kHomky “Add edge” (okHO MokeT OBITh
BBI3BAHO TOJIBKO B Cllydae, Korja Ha rpade MpHCYTCTBYeT XOTs Obl OJHA BepIlWHA, B

MIPOTUBHOM CITy4dae BBIBOJUTCSI COOTBETCTBYIOIIEE MH(POPMAITMOHHOE COOOIIEeHNE):

Add edge *

4k

Initial vertex 1

4k

Final vertex 1

Length [ |

Vi) (Maple) | |

¥*_min | |

®_max | |

Add edge Cancel

Pucynok 4.
B HéM HEOOX0IMMO 3aMOTHUTH CIICAYIOIINE MOJIS:

1.  Howmep wucxomnoii Bepmmubl (moje “Initial vertex”), Homep He I0JKEH

MIPEBBINIATH COBOKYITHOTO KOJIMYECTBA BEPITUH Ha Tpade.

2. Homep xoneuno#t Bepmmubl (rmose “Final vertex”), Homep He I0JDKCH
IPEBBIIIATH COBOKYITHOIO KOJHYECTBA BEPINHMH Ha rpade U MOKET COBIAAATh C HOMEPOM

WMCXOJHOW BEPUIVHBL.

3. JlimHa pedpa (moae “Length”) — neficTBUTENIBHOE MOJIOKUTEIBHOE YKHCIIO, B
KadeCTBE pa3[eiauTeNs 1eJo U JPOOHOM YacTH MOXKET MCIOJIb30BAThCS TOUKA «.» WIIH

3aIIsITast «,».

4, ®dyukuus Ha rpade (mome “V(X) (Maple)”) — BelpakeHue, opoOpMIIEHHOE
coryacHo cuHTakcucy Maple u mpejcrapinsiomiee AeHCTBUTEIbHO3HAYHYIO (QYHKIIUIO OT

€JIMHCTBEHHOTO JIEHCTBUTEILHOTO apryMeHTa X Ha peOpe rpada.

HOMGp N3MCHCHUA HO,Z[HI/ICB OTBCTCTBCHHOI'O 3@ BHCCCHUEC N3MCHCHMUA I[aTa BHCCCHUA U3MCHCHUA
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5. [Mpenenst (moast “X_min” u “X_max’), onpeaesolnue 0TPe30K, Ha KOTOPOM
paccMmarpuBaeTcs JaHHast GYHKIIMS Ha pedpe. DTO JOKHBI ObITh JEHCTBUTENbHBIE YNCa,
HE paBHBIC APYT APYTY (IOMyCKaeTCs CUTYyaIlMsl, KOTJa BBEAEHHOE B mMoJje “X_MIN” 4ucio
OojbIille BBEAEHHOTO B Iojie “X_Max” umcia, MOCKOJBKY mmoyg “X_min” m “X_max”

COOTBETCTBYIOT 3HAUEHUSIM (DYHKIIMHM B UICXOJAHOM U KOHEYHOM peOpe COOTBETCTBEHHO).

B moms “X_min” wum “X_max” BO3MOXHO TakKe BBOJUTh MaTEMaTHYECKHE
BBIPOKCHUS, COJICPIKAIee 3HAKA apU(PMETHUCCKUX JNCHCTBUH («+t», «-», «*» u «/» mis
YMHOXEHUSI, BEIYUTAHUS, YMHOKEHHSI U JIEJICHUSI COOTBETCTBEHHO) M MATEMAaTHYECKYIO
KOHCTaHTy «mu» («pi»). [lpm HEOOXOIUMOCTH MOXKHO HCIIOJIb30BaTh CKOOKH IS

ONPEAEIICHUS OPSAAKA UCIIOIHEHUS ICVUCTBUM.

[IpuMep KOPPEKTHOTO 3aMOJIHEHUS TTOJIEH:

Add edge X
Initial vertex 1 =
Final vertex 2 -
Length |1 |
Vi) (Maple) |sinx) |
*_min |[:I |
x_max |2"|:|i| |

Add edge Cancel
Pucynok 3.

JloGaBuTh 3amaHHOE peOpo Ha rpad MokHO, HaxkaB kHomky “Add edge”. Eciu B
KaKoe-JTN00 3 ToJIeH (MCKITFOYast TI0JIe BRIpaKCHHS I (DYHKIIMHN) BBEICHA HEKOPPEKTHAS
uHpopmarusi, OyJIeT BBIBEJACHO COOTBETCTBYIOIIEEe coodmenue (cM. pasaen «CoobieHus
omeparopy»). Eciu oHM 3amojHEHBI KOPPEKTHO, MporpaMma IMPOBEPUT HEMPEPBIBHOCTH
noyryqaemMoi Ha rpade QyHKIIMH, a UMEHHO PacCMOTPUT 3HAYCHUSI TTOJIydaeMoi (yHKIIUN

B BEpIIMHAX, OrpaHUYMBAIOMUX peOpo. [[ns wucXomHO W KOHEYHOW BEpIIMH

HOMGp N3MCHCHUA HO,Z[HI/ICB OTBCTCTBCHHOI'O 3@ BHCCCHUEC N3MCHCHMUA I[aTa BHCCCHUA U3MCHCHUA
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COOTBETCTBEHHO (OTIENBHO) PAcCMaTPUBAIOTCS 3HAUEHUS! (QYHKLMN, 33JJaHHBIX KYCOYHO

Ha pEOpax, COCETHUX C ITUMH BepimMHAMH. Eciu 3TH 3HaYeHUsT COBMAAIOT 71T UCXOHOM

BCPHIMHBI U KOHEYHOU BCpHIMHBI COOTBETCTBCHHO, (i)YHKHI/IH CUHUTACTCA HCHpGpBIBHOﬁ Ha

rpade, u pedpo godapisieTcs Ha rpad. B ciaydae, ecnu nosydaeMast GyHKIUS HE SBISIETCS

HENpephIBHON, pedbpo Ha rpad He A00aBiseTcs, M BBIBOJAUTCA COOTBETCTBYIOLIEE

coobmienue. Taxoxke,

B Cllyyae e€ciid BBEACHHOE BbIpaxeHue Juisi (GYHKIUM He

cooTBeTCTBYET cuHTakcucy Maple wim yHkIus He SBIsSETCS ONpenenéHHOl Ha OTPE3KeE,

TAK’KC BBIBOJUTCA COOTBCTCTBYIOLICC COO6H.[€HI/IC.

A Quantum — O e
MNew Open Save Save as PNG Export Run Remove vertex Remove edge
0”/‘/'0
Workspace size: 734 & (352 |5 Ctrl+E: add edge; Cid+5: save file; Cid+N: new file; Ctr+0: open file; Cid+V: remove vertex; Ctrl+R: remove edge
Status:  Unsaved
' M from [0; 2]
A=0 Settings

Pucynoxk 6.

yI[aHI/ITB p66p0 MOJXHO C ITIOMOIIIBIO AHMAJIOTOBOI'O OKHA, BBI3BIBACMOI'O 110 HAXXATHUIO

kHonkH “Remove edge” (OKHO OTKPBIBAETCS TOJBKO MPH HAIMYUHU XOTSA ObI OJHOrO pedpa

B rpade, B NPOTUBHOM CIIy4ae BBIBOJUTCS COOTBETCTBYIOIIee HH(POPMAIMOHHOE

COOOIIICHHE):

Howmep nzmenenus

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

JlaTa BHECEHUSI N3BMEHEHUS
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Remove edge >

Select edge: Verex 1to 2; length 1,00; xin [0,00; 6 28] "u"{x}=smlb-c}

Remove Vertex 2to 3 Iength 2,00: xin [1,00; 2,00]; Véx}= 0

Pucynox 7.

B maHHOM TManoroBoM OKHE MPEICTABIICH BHIMAIAIONINIA CTUCOK BeeX pédep rpada
C OIMCAaHWEM KaXIOro W3 HUX (HayalbHas W KOHEYHas BEpUIMHA, JJIMHA, 3aJaHHas
byHkus U npeaensl no e€ aprymenry). Heobxonumo BbIOpaTh HeoOXxoaumoe pedpo u

HakaTh Ha KHOMIKY “Remove”, mocie yero pedbpo OyaeT yaaneHo us rpada.
3.3. PaboTa ¢ ¢aiiiamu, npeacTaBIsoOMMH rpadbl

[Ipu Haxxatuu Ha KHOMKY “‘New” co3naércst HOBbIN mycTol rpad. Ecau Ha MoMmeHT
Ha)XaTUsl Ha KHOTIKY OTKPBITHIA rpad HE ObUT coXpaHEH, Mepe]] CO3aHreM HOBOTO Tpada

MOJIH30BATENIO OYJIET MPEITI0KEHO COXPAHUTh OTKPBITHIN rpad.

Saving the file

You have not saved the file. Would you like to create new file (unsaved
changes will be forgotten]?

Pucynoxk 8.

[Ipn HakaTMM Ha KHOMKY ‘“‘Save” MpOW3BOIUTCS COXpaHEHWE TEKyIIero rpada.
HeoOxoaumo BwIOpaTh MyTh IJIsi COXpaHEHHUs (ailyia ¢ MOMOIIBI0 COOTBETCTBYIOIIETO
JIMAJIOTOBOr0 OKHa (B TOM ciyyae, eciu rpad He ObUT coxpaHEH B KakoH-1mbo aiin
paHee, B IPOTUBHOM CJIydyae COXpaHEHHE MPOM3BOAUTCS aBTOMATHYECKU B ATOT (haiin).

Coxpanenne npou3BoauTcs B daiin hopmara .gr.

HOMep N3MCHCHUA HO[[HI/ICB OTBCTCTBCHHOI'O 3@ BHCCCHUEC N3MCHCHMUA I[aTa BHCCCHUS U3SMCHCHUA
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Ah Save as Graph File *
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Wiran dpaiina: | new_graph.gr ~

Tun daitna: | Graph File (*.gr) ~

A CKpbITE Nanku CoxpaHute Otmena

Pucynox 9.

CoxpaHuTh (a1 B MPOU3BOJILHOE MECTOTOJIOKEHNE MTO3BOJISIET KHOIKa “Save as”.
[Io e€ HaxkaTHIO TOJB30BATENIO OyIET MPEAJIOKEHO BHIOpATh MECTOMOJOKEHUE Ha
KOMITBIOTEPE MJIsi COXpaHEHMs ¢aiia Tak Ke, KaK ITO MPOUCXOIUT B CIydae HaKATHS

KHOTIKH “Save” (cM. puc. 9).

OTtkpbITh rpad u3 Paitna MmoxxHO ¢ momoibio “Open”. Eciu Ha MOMEHT Ha)kaTus Ha
KHOIIKY OTKPBITBIH rpad He ObLIT COXpaHEH, epe OTKphITHEM Tpada MoIb30BaTEN0 Oy1eT
MPEIJIOKEHO COXPAHUTh OTKPBITHIM B HacTosnmii MoMmeHT rpad. Heobxomumo BwIOpaThH
nyTh K (aiiny ¢ onucanrem rpada B popmarte .gr. B ciyuae, ecnu oTkpbIBaeMblit aiin He
aBisieTcs (Qaiziom ¢ omnucaHueM rpada, WIM COJEPKUT OUIMOKH, OyIeT BBIBEICHO
COOTBETCTBYIOIIEE cooluienue. Eciau daiin npeacTaBiser coO0 KOPPEKTHOE OIMKMCaHUE
rpada, 3TOT rpad oToOpakaeTcs Ha PKpaHe, U MPOU3BOAUTCS MPOBEPKA HEMPEPHIBHOCTH
3aJJaHHOW (YHKIMH, TMOCJE€ YEro BBIBOJUTCS COOTBETCTBYIOIIEE COOOIIEHHE O TOM,

aBisieTcs id QyHKIMS Ha rpad)e HempEephIBHON WM HET.

HOMGp N3MCHCHUA HO,Z[HI/ICB OTBCTCTBCHHOI'O 3@ BHCCCHUEC N3MCHCHMUA ILaTa BHCCCHUA U3MCHCHUA
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o You have not saved the file, Would you like to save the file before you

A& Open Graph file ot
= v P <« PaBouwd cton » examples v Mownce: exarmples 2
¥nopagounte = Co3pate nanky == » [N o
| VzoBpameqn & ™ s [lata nsmeHeHna Tun
Debug g 25.04.2016 18:46 aiin "GR"
Documentati Mj double_loop.gr 28.04.2016 1:04 Maiin "GR"
E 21.05.2016 17:43 iwn "GR"
% OneDrive | singr 1. 16174 Dain "GR
3 3107 komneroTep
* Downloads
m Bugeo
= dekymenTs
| MzobBpaxerna
J’& Myzeika
[ PaBouwnii cTon
o JokaneHell guc
¥ Cems il 2
Wmn daiina: | double_loop.gr V| Graph File (*.gr) bt
o
Pucynok 10.
Saving the file x

open another file?

CTmena

Kuonka

“PNG Export”

Pucynok 11.

IMO3BOJIACT COXPAHUTHL BH3YAJIbHOC MPCACTABICHHC

oTKpbITOro Tpada B ¢aitn u3zodbpaxenus popmara PNG. Ilocne HaxaTus Ha KHOMKY

MOJIb30BATENI0 OyAET MPEJIOkKEHO BbIOpaTh MyTh JJISl SKCHOPTHPOBAHUS M300paKEeHUS.

CoxpanéHnHoe uzo0paxeHue OyIeT cojepkaTh B cebe n300pakeHue padodeit o0gacTu Ha

MOMCHT HaXaTus KHOIIKH.

Howmep nzmenenus

HO[[HI/ICB OTBCTCTBCHHOI'O 3@ BHCCCHUEC N3MCHCHMUA I[aTa BHCCCHUS U3SMCHCHUA
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Ab Save as PNG image

&« v <« PabBouwii cton » examples v Mownck: examples el

¥nopagouuTe ¥ Cosgate nanky

::: -

-~
| MzoBpamenn & ™ W ~  JlaTa uzmMeHeHnAa Tun
Debug

HeT 3nemMeHTOR, YA0ENETECPARILLIMX YCNOBWMAM NOMCKE.
Docurnentati
@ Onelrive

[ 3ror komneoTep
Jr Downleads
m Bugeo
=] OokymenTel
=| MzoBpaxenna
D Myseika

[ PaBounii cton

L

gragh

Tun dana: PNG file (".png)

Hma daitna:

# CKpbITe Nankn Otmena

Pucynox 12.

[Ipy 3akpeITUM TPUIOKEHUS, €CIU BHECEHHbIE B rpad H3MEHEHHs HE ObLIU

COXPaHEHBI, MOJIL30BATENI0 OYIET MPEIJIOKEHO CACNIaTh 3TO.

o You have not saved the file. Would you like to save the file?

Ja Her CTrena

Pucynok 13.

3.4. IlapamMeTpbl NPOrpaMMbl

Knonka “Settings” mo3BojseT MoyIuTh JOCTYI K OKHY HACTPOCK:

HOMep N3MCHCHUA HO[[HI/ICB OTBCTCTBCHHOI'O 3@ BHCCCHUEC N3MCHCHMUA

Jlata BHECEHUSI U3BMEHEHUS
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Settings *

CMaple path:|C:"-.F‘n:ugmm Files“Maple 18%bin.X86_&4 WINDOW S cmap Browse

omir: | 1] |

h ma; |2 |

= |1E-08 |
Check continuality of the graph function when adding new edge

Save Cancel

Pucynok 14.
OKHO HAaCTPOEK MO3BOJIET YCTAaHABIUBATD CIEAYIOIINE MTapaMeTph:

1. [Tyt x uaTepnperatopy Maple. Ero MokHO ycTaHOBHTB, BBEIS MIPSIMOU MTYTh
K UcroJiHsseMoMy (aiily HHTepIIpeTaTopa B COOTBETCTBYOIIEe moJie BBoaa “CMaple path”
WM Ha)KaB KHOTIKY “Browse” u ykaszaB ucnoiHsieMblid Qaiisl B OTKPBIBILIEMCS TUATOTOBOM
okHe. OOBIYHO JaHHBIN (aiin uMeeT Ha3BaHHWe CMaple.exe u pacrmolsiaraercsi B KaTajiore
bin.X86_64 WINDOWS - mnoxkaragorom mgupekTopuu yctaHoBku Maple. Crenyer
pa3nnyaTh AaHHBIN (aiii, nmpeacTaBISIonil co00H KOHCONbHBIN MHTEPIPETATOP KOMAH]
Maple, u ¢aiin, oTkpsiBaromuii rpadguueckuii uHTEpdENc ITOW CUCTEMbI KOMITBIOTEPHOU

anreOphl.

2. [Ipenensl, orpaHuumMBarpIIMe oOJacTb BbIOOpa mapamerpa A B
COOTBETCTBYIOIIIEM TOJI3YHKE B TIABHOM OKHE MporpamMMsbl (o “A min” u “A max” mis
HIDKHETO U BEPXHETO MPEIETIOB COOTBETCTBEHHO). [Ipenemnbl JOmKHBI PEACTaBISITh COO0H
JEUCTBUTENLHBIC YHUCIIA, MPUYEM BEPXHUN Mpenen MOJDKEH OBITh CTPOro OOJbIle

HHXKXHCTO.

3. TounocTs (mOrpemHocTh) cpaBHeHUs (mosne “€”) — JAeHCTBUTEIBHOE
MOJIOKUTENIbHOEe 4ucio. Ilpu mnpoBepke uyuncen (Hampumep, TMOMYYAIOIMIMXCS MpU

MOJICTAHOBKE apryMeHTOB B (DYHKIIMH) Ha paBeHCTBO B cucteme Maple mox paBeHcTBOM

HOMGp N3MCHCHUA HO,Z[HI/ICB OTBCTCTBCHHOI'O 3@ BHCCCHUEC N3MCHCHMUA I[aTa BHCCCHUA U3MCHCHUA
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6y,Z[CT moaApasyMeBaTbCsia, 4YTO MOAYJb Pa3HOCTH JaHHBIX YKUCCI MCHBIIC SaﬂaHHOﬁ

IMOTPCIIHOCTH.

4. dnaxok “Check continuality of the graph function when adding new edge”,
MO3BOJISIIOIIMNA  BKJIFOYUTH ((PJIAXKOK yCTaHOBJIEH) WM OTKIIOYUTH ((PIaKOK CHST)
BO3MO>KHOCTh MPOBEPKH (YHKIIUU Ha rpade Ha HEMPEPHIBHOCTh PHU A0O0ABICHUHA HOBOTO

pebpa.

[Tocne BHeceHHMs M3MEHEHHsI B HACTPOWKHM HEOOXOJMMO Ha)KaTh KHOMKY ‘‘Save”,
4TOOBI U3MEHEHUS BCTYNIWIIM B CHILy. I BBIXO/1a U3 JUaora peJakTHpOBAHUS HACTPOEK
HeoOxonuMo Haxath kHomky “Cancel”. Tlpu BBemeHUM HEKOPPEKTHBIX MapaMeTpOB B

Kakue-1r00 1moJist Oy/1IeT 0TOOPaKEHO COOTBETCTBYIOMIEE MH(POPMAITMOHHOE COODIIEeHNE.
3.5. JlonostHMTEJIbHBIE 3J1eMEeHThI HHTepdeiica

B HmkHe yacTu OCHOBHOT'O OKHA (CM. pHC. 1) MPUIIOKEHUS PACTIONIOKEHBI
BCIIOMOTaTeIbHbIE 3JIEMEHTHI — TIOJI3YHOK, TO3BOJISIIOIINIA U3MEHTh 3HAU€HUE TTapaMeTpa
A B mpefienax, onpeaensieMbIX B HACTPOMKAX, a TAKXKE OIS, TO3BOJISIOIINE BBECTH WM
BBIOpaTh C TTIOMOIIILIO CTPETIOUEK pa3Mep paboueit o0aacTu B nmukcensax. Padoyas obnacthb
HE MOXXET UMETh pa3Mep MEHbIINMN, YeM 794 MUKcens B IMUPUHY U 352 MUKCENS B BBICOTY.
Taxokxe B HUKHEHN YacTH NMPUIOKEHHS 0OToOpakaeTcss HHPOpMaIUs O TOM, COXpaHEH JI

OTKPBITHIN B TaHHBIA MOMEHT (haiiil UK HET.
3.6. Ucnosib30BaHue ropAYHX KJIABUII IPU padoTe ¢ NpOrpaMmmoii

st ynobctBa pabOThl ¢ MPUIIOKEHUEM MPETyCMOTpPEHA MOAJAEPKKA CIETYIOMINX

KOMOHMHAITUN KJIaBHIIL:
1. Ctrl+E: Bp130B quanora no6asieHus pedpa Ha rpad
2. Ctrl+S: coxpanutsb ¢aiin
3. Ctrl+O: oTKkpbITH aiin

4. Ctrl+V: oTKpBITH AMATIOT yaT€HHS BEPIIHHbI

HOMGp N3MCHCHUA HO,Z[HI/ICB OTBCTCTBCHHOI'O 3@ BHCCCHUEC N3MCHCHMUA I[aTa BHCCCHUA U3MCHCHUA
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5. Ctrl+R: oTkpsITh qUANOTr ynajaeHus peodpa.

I[aHHBIC KOM6I/IHaHI/II/I KJIIaBHUIII TAKXXC YKa3aHbl B HWKHEH YacTW TJIaBHOIO OKHa

MPOTPaMMBI.
3.7. IllocTpoeHue NpaBuJ KBAHTOBAHUSA

Knonka “Run” ciyxuT aig 3amycka Mporecca NOCTPOCHHs NMPaBHJI KBAaHTOBAHUS
JUI OTKPBITOTO B HacTosmee Bpems rpada. [Ipomecc MoxkeT ObITH 3amyIeH TOIbKO TOT/Ia,
Korja rpad ComepkKuT XoTs Obl ogHO pedpo, pyHKIMsS Ha HEM HempepwiBHA, W Tpad
SBIISICTCS CNA00-CBSA3HBIM. [Ipu Ha)kaTMM KHONKH Tpad TpOBEpsieTCS HA COOTBETCTBHE
OTHM YCIOBHSM, U B CIIy4ae HECOOTBETCTBHS IMPOIECC MPEPHIBAETCS C OTOOpakeHHUEM
COOTBETCTBYIOMIETO cooOmeHus. Ecnu m3aMeHeHus, BHeCEHHbIE B Tpad 10 HaKaTus
KHOIIKM, HE ObUIM cOoXpaHEeHBI B (haiiy, MOIb30BaTEN0 OyIeT MPEII0KEHO CACNATh 3TO
(rpad MOXKET HU3MEHHUTHCS B TMPOIECCE IOCTPOCHUS TpPaBUI KBAaHTOBAaHUS, U OTHU
U3MEHEHUSI MOTYT OBITh yTepsiHbI). B ciyuae, eciu rpad) COOTBETCTBYET BCEM YCIIOBUSIM, B
3arojIOBKe OKHa IporpaMMbl mosBisercs Haamuch ‘‘(Working)”, o3nauvaromas, 49to
MPOIIECC TTOCTPOCHUS MPABHJI KBAaHTOBaHMsI Hadaics. OH MOXKET 3aHATh HEKOTOPOE BpeMs
B 3aBHCHUMOCTH OT KOHQUTypamuu # pasMepa rpada, a TakxKe OT anmapaTHBIX
XapaKTepUCTHK KoMmmbioTepa. llocne 3aBepineHus mporiecca OTOOPA3UTCS TUATOTOBOE
OKHO, TIO3BOJIAIONIECE BBIOpaTh TEKCTOBBIN (haiim ¢opmarta .IXt 1 coxpaHeHus
MMOCTPOEHHBIX TMpaBwiI. Eciau B mporecce MOCTPOSHUS TMPaBWJ BO3HUKIN OIIMOKH,
CBsI3aHHBIC C BHYTPEHHUMH OIMOKamMu cucteMbl Maple u npensTcTByroIre KOPPEeKTHOMY
3aBEPIIECHUIO TMpollecca, Ha 3KpaH OyJeT BBIBEACHO HH(POPMAIMOHHOE COOOIIEHUE C

JIETAJISIMA OIIHOKH.

HOMGp N3MCHCHUA HO,Z[HI/ICB OTBCTCTBCHHOI'O 3@ BHCCCHUEC N3MCHCHMUA I[aTa BHCCCHUA U3MCHCHUA
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A (Working) Quantum (Chexamples\K13.gr) — O >

New Open Save Save as PNG Export Add edge Remove vertex Remove edge

789,299

Workspace size: 794 3 352 = Cir+E: add edge; Cid+5: save file; Ctd+N: new file; Ctd+0: open file; Ctr+V: remove vertex; Ctd+R: remove edge
Status: Saved

' Mfrom [D; 2]
h=2 Settings

Pucynok 15.

BrixogHoit TekcToBBIN (aiin Oyaer cojepkaTh MpaBuUiia KBAHTOBAHUS ISl KaXKIOM
M3 KOMIIOHEHT CBSI3HOCTH (MOAPA3yMEBAIOTCS KOMIIOHEHTHI CBS3HOCTH M3MEHEHHOTO B
xojne paboTel anroputMa rpada). s Kakaod KOMIIOHEHTHI CBSI3HOCTH B (haii
BKJIFOYAETCS HATypajdbHBIA BUJI TIpaBWJIa KBAHTOBAaHUS W OOIIMM BUJ MpPAaBUJ, €CJIH IS
JTAHHOW KOMIIOHEHTBHI CBSI3HOCTH BBINMONHsIETCS HepaBeHcTBO 2E-k<10, rme E -
KOJIMYECTBO peOEp B KommoHeHTe, K — 4nciao Bucsumx BepiiuH. HaTypalbHbIH BHJ
npencTaBisieT co0oil 4yacTHBIA ciiydaid OOBIYHOTO BHAa TpaBui (Oosiee MmOApoOHOE
npeactapienne garoT Ilpunoxkenne 1 um crates [1]). Takke B BbIXOgHOM (paiiie
COJIEpKaTCsl BEIYMCIICHHBIE 3HaUCHUS nlapaMeTpoB ¢ (ompeneneHue gaHo B [Ipunoxenuun

1).
3.8. BbIxoja U3 nporpamMmsl

BrliiTi M3 IporpaMmel MOXKHO, Ha)KaB KHOIIKY B BUJE KPECTHUKA B IIPAaBOM BEPXHEM

yIi1y OKHa mporpammel. Ecnu pegaktupyembiii B 3T0 BpeMs rpad He ObUT COXpaHEH, WU B

HOMGp N3MCHCHUA HO,Z[HI/ICB OTBCTCTBCHHOI'O 3@ BHCCCHUEC N3MCHCHMUA I[aTa BHCCCHUA U3MCHCHUA
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HEM OBLIM BHECCHBI N3MCHCHBI, ITOJIB30BATCIIO 6y,Z[CT NpECAJIOKEHO CACIATh 3TO IICPC/

BBEIXOJIOM.

HOMGp N3MCHCHUA HO,Z[HI/ICB OTBCTCTBCHHOI'O 3@ BHCCCHUEC N3MCHCHMUA ILaTa BHCCCHUA U3MCHCHUA
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4. COOBHIEHUSA OITEPATOPY
4.1. MadopManiuoHHbIE COOOIIEHUS
NudopmarmonHoe coodiieHre o ToM, 4To (YHKIUS Ha Tpade sSBISeTCS WM He

SBIISIETCS. HETIPEPHIBHOM — MOSBISIETCS MPU NMPOBEpPKE (PYHKIIMHM HA HEMPEPHIBHOCTH MpHU

OTKpBITHH (paiina:

o Graph function is continuous

OK

Pucynox 16.

o Graph function is not continuous

0K

Pucynok 17.

Nudopmarmonnoe cooOmieHue o ToMm, 4uTo (GyHKIUS Ha rpade HE SBISICTCS
HENPEPBIBHON — TMOSBIISETCS TPHU 3aIyCcKe Mpollecca KBaHTOBaHUS Tpada, ecliv 3aJaHHas

Ha HEM (DYHKIMS HE SIBISIETCS HENpepbIBHOM (cM. puc. 17).

HOMGp N3MCHCHUA HOZ[HI/ICB OTBCTCTBCHHOI'O 3@ BHCCCHUEC N3MCHCHMUA I[aTa BHCCCHUA U3MCHCHUA
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NudopmarimonHoe cooOIiieHre 0 ToM, 4To Tpad He SBIAETCS Ci1ab0-CBSI3HBIM -
NOSIBJISIETCS TPU 3alyCKe Mpoliecca KBaHTOBaHHS rpada, €ciau OH He SBIsIeTCs clado-

CBJi3HBIM.

o Graph is not weak-cohesive

oK

Pucynok 18.

NudopmanronHoe coobiieHrne 006 OTCYTCTBUU BEPIIMH Ha rpade — MosiBisieTcs npu

MOTIBITKE 100aBUTH pedpa Ha MycTol rpad:

o The graph doesn't have any vertices yet to establish any edges.

OK

Pucynok 19.

NupopmanronHoe coobiieHrne 006 OTCYTCTBUU BEPIIMH Ha rpade — MosiBisieTcs npu

IMOIIBITKC OTKPLITh AXAJIOT YAAJICHUS BEPIINHDBI:

HOMep N3MCHCHUA HO[[HI/ICB OTBCTCTBCHHOI'O 3@ BHCCCHUEC N3MCHCHMUA I[aTa BHCCCHUS U3SMCHCHUA
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o The graph doesn't have any vertices yet to remove them.

oK

Pucynok 20.

Nudopmarnmonnoe coobmierne o6 oTcyTcTBuu pédbep Ha rpade — MOSBISETCS MPU

MOTBITKE OTKPBITH AUAJIOT YAAJICHHs pedpa:

o The graph doesn't have any edges yet to remove them.

0K

Pucynok 21.

NudopmanronHoe cooOlieHne, MOABISAIONIEECS MPH MOMbBITKE 100aBUTH pedpo,
Hapyllalolllee HENpPephIBHOCTh (PYHKIUMU Ha rpade — oToOpa)kaeTcs MpU IOMbITKE

n00aBHUTH Takoe pedpo Ha Tpad (pedpo mpu TOM HE T0OABISICTCS):

| Graph function will not be continous! The edge has not been added.

OK

Pucynok 22.

HOMep N3MCHCHUA HO[[HI/ICB OTBCTCTBCHHOI'O 3@ BHCCCHUEC N3MCHCHMUA I[aTa BHCCCHUS U3SMCHCHUA
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HH@)OpMaHI/IOHHBIG COO6HI€HI/I$[ O HCKOPPEKTHO BBé,Z[CHHBIX JaHHBIX — ITOABJIAIOTCA

IIpU MOMBITKE MepeAaTh HEKOPPEKTHBIE TapaMeTphl B Auanore nooasieHus pedpa:

| Incorrect x_min valug!

OK

Pucynoxk 23.

Error communicating with Maple! Possibly the function you entered is
! not Maple-valid,

oK

PucyHnok 24.

4.2. Coo0uieHus 00 oIMOKAaX

Coobmienue 06 omunoKe, CBA3aHHON ¢ HEKOPPEKTHOCTBIO TAHHBIX — MOSBIISICTCS TIPU

OTKpBITHH (paiiyia ¢ HEKOPPEKTHBIM OMUCAHUEM rpada U BBITTISAUT CIASAYIOIINM 00pa3oM:

X

An error occured.,

Incorrect file!

OK

HOMep N3MCHCHUA HO[[HI/ICB OTBCTCTBCHHOI'O 3@ BHCCCHUEC N3MCHCHMUA I[aTa BHCCCHUS U3SMCHCHUA
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Pucynok 25.

Coobmienue 00 omMOKe IKCIOPTUPOBAHUS BU3YAJILHOTO MpejaAcTaBieHus rpada B

PNG-u3zobpakenue wim coxpaneHus rpada B ¢aui:

e An error cccured while saving the file,

oK

Pucynoxk 26.

Coo01eHre 0 HEeKOPPEKTHOM ImyTH K Maple — Bo3HHMKaeT npy MOMBITKE AOCTyIa K
(YHKIMSAM MporpamMmbl, TPEOYIOLUM paboTy ¢ HHTepIpeTatopoM Maple, 1 oTCyTCTBHEM
3aJIaHHOTO TyTH (WM HENpPaBWIbHO yKa3aHHOM (hailie) K HeMy B HaCTpoikax

MIPUIIOKECHUS.

Incorrect ermaple.exe path!

0K

Pucynok 27.

Coo01menre, BOZHUKAIONIEE TIPH ONTMOKE COXpaHEHUST HACTPOCK B (haid:

@ Error writing settings to file. They have still been remembered for this
session,

Pucynok 28.

HOMGp N3MCHCHUA HO[[HI/ICB OTBCTCTBCHHOI'O 3@ BHCCCHUEC N3MCHCHMUA I[aTa BHCCCHUS U3SMCHCHUA
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Coo0mieHne, BO3HHUKAWIIEEe IMpPH  BO3HUKHOBEHHWM  BHYTPEHHMX  OLIMOOK
unTepnperaropa Maple (B HéM Taxke oroOpakaercs komanma Maple, nmpu BeimonHEeHNH

KOTOPOI BO3HMKIIA OIINOKA):

Error communicating with Maple!
print{1]-.

0K

Pucynok 29.

CooOmienre, BO3HUKAIONIEE TPU BO3HUKHOBEHWW HEW3BECTHOW  ONIMOKH,

MeIIaIe JaibHEHIIeH cCTaOUILHON paboTe MPOTrPaMMBI:

x

9 An unknown error occured!

OK

Pucynox 30.

HOMep N3MCHCHUA HO[[HI/ICB OTBCTCTBCHHOI'O 3@ BHCCCHUEC N3MCHCHMUA I[aTa BHCCCHUS U3SMCHCHUA
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9. MPUJIOXKEHUSA
IIpuioxkenue 1. Ucnnonib3yemble NOHATHSA U ONIPeAeIeHUS

I'pad (MOryT UCHIONIB30BATHCS TAKXKE MOHATUS METPUUYECKUH Tpad, TeOMETPUIECKUI
rpad) — COBOKYIMHOCTb MHOKeCTBa BepuminH V U MHOxecTBa p&bep E. PebGpa mmeror
HampaBJI€HUS] U NPEACTABIAIOT COOON OTPE3KH PEryssipHbIX KpUBBIX. PeOpo coenunsieT
JIBE€ BEPIIMHBI, U HAMPABICHUE YKA3bIBACT, KAKasl U3 HUX SIBJISIETCS HAYAJIbHOM, a Kakas —
KoHeuHoH. Kaxmoe pebpo mMeeT ANUHY, BBIpAXAeMyIO MOJIOKHUTEIbHBIM 4ucioMm. He
UCKJIIOYAIOTCS NETIIM — pedpa, I KOTOPbIX HayalbHAs U KOHEYHAsI BEPLIMHBI COBIAIAIOT.
He uckmouarorcst kpatHeie p€opa — pEOpa, COSAUHAIOMINE OJHU U TE K€ Mapbl BEPIIIHH.
PaccmaTpuBaroTcst TONBKO KOHEUHBIE Ipadbl, TO €CTh Tpadbl ¢ KOHEYHBIM YUCIIOM pEOEp U

BEPIUINH.

I/IHL[I/II[GHTHOCTB. P e6p0 e u BCpIIMHA V HA3bIBAXOTCA HHIUJICHTHBIMU, CCIIA

HayaJbHas WK KOHEYHas BeplIMHa pedpa € ecTh BepllrHa V.

Cocennue ¢ BepmMHON péOpa — MHOXKECTBO pEOEpP, A KOTOPBIX HadajlbHas WU

KOHEYHAas BEpIIMHA COBMNA/IAET C HEKOTOPOM Hanepéa 3aJaHHON BEPIIMHOM.

Cnabast cBsa3HocTh rpada. I'pad HazbiBaeTcst c1ab0-CBSI3HBIM, €CJIM IS JIFOOBIX
JIBYX €r0 BEPIIHH CYIIECTBYET KOHEUHAsI MMOCIEA0BATEILHOCTL PEOEP, BeayIIas U3 IepBOM
BEPIIMHBI BO BTOPYIO, MIPU YCIOBHH, UYTO MO KAKIOMY peOpy MOKHO JBUTATHCS B JIFOOOM

HalpaBJICHUM.

IToarpad — rpad, cocrosmuii U3 MOAMHOKECTBA BEPIIUH JTaHHOTO Tpada u pédep,

COCIHUHAIOMINX HX.

KoMmnoHeHTa CBA3HOCTH — MAaKCHMAaJIbHBIM MO 4YHCIYy BepuinH mnoarpad rpada,

ﬂBJ'I?HOI].[HfIC?I c71a00-CBS3HBIM.

CreneHn BCpIIMHBI — COBOKYIIHOC KOJUYCCTBO BXOIAIIMX MW BBIXOAAIINUX U3

BEepUIMHBI pEOep (IeTIis cunTaeTcs 3a 1Ba pedpa).
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Bucsuas BCpHIMHA — BCPIIMHA CTCIICHU OJNH.

Oynkuus Ha pedbpe (MOXKET HCIOIb30BAThCS TakKe TMOHATHE TOTCHIMANA) —
HENpPEpPBIBHOE OTOOpa)K€HUE, CTaBfAllee B COOTBETCTBHE Kaxaoil Touke Trpada
aeiictButenbHoe unciao. OObruHO oOo03Hauaercs V(X). B manHol pabore 3amaHue
(GYHKITUM TTPOM3BOIUTCS KYCOYHO: Ha KaXKIOM peOpe | 3amacres NeWCTBUTEIBbHO3HAYHAS
Gynkums  V;(x), onpenenéHHas Ha  HEKOTOPOM  HMHTEPBAIE, IPUHAIEKAILEM
neicTBuTensHOM ocu. Tornma 3HaYeHus QYHKIMH IS TOYEK, JISKAIUX Ha JaHHOM pedpe,
HaXOAATCA KaK 3HA4YEHUs COOTBETCTBYHoweH (ynkuum V;(x). TpeOyercs, 4roObl BCe
(ynxuun V;(x) Obun rmankumu Ha péOpax (raakas QyHKOMS — QYHKUMS, HMEROIIAs
HETPEPBIBHYIO MPOU3BOJHYIO Ha oOiacTu ompenencHus). HempepsiBHOCTE (QDYHKIIMK Ha
rpade B 1eIOM B JAHHOM CJIy4dae O3HAYAET, B JOIMOJHEHUE K HAJOXEHHOMY YCIOBHIO
rmagkocT (yHKIUHA Ha pEOpax, TO, YTO €CIM KAKOH-TMOO BEpIIMHE HHIUJICHTHO
HECKOJIBKO PEOEP, TO 3HAYEHUs COOTBETCTBYIOMIMX 3THM pEOpam ¢ynkumi Vi(x) B

TOYKaX, COOTBCTCTBYIOIINX ATOM BCPIOIMNHC, COBIIAAAIOT.

[IpaBuia KBaHTOBaHUA [UIsI METPUYECKHUX TpadoB — TMpaBuUiia, MO3BOJIAIOIINE
HaxoJIUTh COOCTBEHHbIE 3HaueHus omeparopa lllpémuurepa, ompenenéHHoro Ha rpade.
OHu mpencTaBisOT CcOO0OM aHajIoTW TMpaBWJ KBaHTOBaHUA bopa-3ommepdenpaa
(npuMeHsieMble B KBaHTOBOW MEXaHUKE JUISI HAxXOXJEHUS KBa3WKJIACCHUYECKHX
CIICKTPAIIbHBIX CEPHii), MPEICTABISAIONIME COOOHW PaBEHCTBO HEKOTOPHIX BBIPAKCHUIA
(vamme BCEro 3TO HEKOTOPbIE MHTErpPajbl), 3aBUCSIIUX OT HMCKOMBIX COOCTBEHHBIX
3HAUYEHUM, 1EJbIM HEOTPULIATENbHBIM 4YHCJIaM. AJITOPUTM TOCTPOCHHS TPaBUII
KBAaHTOBAaHUS M1 MeTpudeckux rpadoB ommcaHn B crarbe [1]. [lammas paGora

IpeCTaBIIAeT cOO00M ce0si MPOrpaMMHYIO peallh3aliio TOr0 AITOPUTMA.

VYcnoBue TpaHCMUCCHMU — YCIOBUE PAaBEHCTBA HYJIO JMHEHHON KOMOMHAIUU
NpOU3BOAHBIX (DYHKIMI Ha pEOpax, MPUMBIKAIOIIUX K 3a/laHHOM BepIIWHE, B 3TOU

BEpIINHE.
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VYcenosuss Kupxroda. VYcioBusi TpaHCMUCCUU MPEACTABISIOT COOOM  yCIOBUS
Kupxroda, ecnu k03¢ PUIIHEHTH B yCIOBUSAX TPAHCMUCCUH UMEIOT MOJIOKUTEIbHBINA 3HAK

JUIA BBIXOSIINX U3 BEPIIUH pEOEp, M OTpULIATEIbHBIN A1 BXOIAIMIMX pEGED.

VYcnoBus TpaHCMHUCCHUN Ha30BEM HATYpaJIbHBIMM, €CIM OHM HMeroT BuJ Kupxroga,
npuuéM Bce KOIPPUIIMEHTHl B HUX PaBHbI MO Moaymo. Ecim ycioBusi TpaHcMuccUu
ABIIIIOTCS HATypaJbHBIMU, paccMaTpuBaeMblil quddepeHInanbHblid onepatop Ha rpade

ABJIAACTCA CElMOCOHp?DKéHHLIM.

[Tapametp ¢ — mapamerp, onpeznensieMbii 11 pedpa Kak @ = f Vi(x)dx -

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

3HAYEHHS.
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JIucT perucrpaunu U3MEHEHUN

Howmepa nucroB (cTpanuir)
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