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1 O6wme cBegeHUdA

1.1 BBegeHue

HacToawmn 4oKyMeHT aBnsieTca pykoBOACTBOM Morib3oBaTens no paborte (aanee
— PykoBoAcTBO) C nporpaMmMHbIM KOMMoHeHTOM «lporpamma npocMmoTtpa» (ganee —
Mporpamma), BXOASILLErO B COCTaB NporpammHoro komnnekca «UnitShape» (ganee —
[MporpamMMHbIN KOMMSIEKC).

B PykoBoacTBe npeacTaBrneHbl BaXHble CBEAeHWS W pekomeHgaumn Ans
nonb3oBaTens, Kacatowmecs akcniyataumm NporpaMmbl, onucaHa CTPYKTypa AaHHbIX,
nHTEepdenc, yHKLMOHAN MHCTPYMEHTOB, BO3MOXHOCTH, (DOpMaThl BXOAHbIX U BbIXOAHbIX
[AaHHbIX, a Takke B3aMMoaeNCcTBME C APYrMMU KOMMNOHeHTamu [MporpaMMHOro KoMnnekca
1 annapaTHbIMW CpeacTBaMu.

MNepen Havanom paboTtbl c [lporpammon pekomeHAyeTcss B MOMHOM obbeme
0O3HakoMuTbCs ¢ PyKOBOACTBOM, @ Takke npontu obydeHne no pabote c lNporpammon,
npegocTaBnsemMoe KoMnaHven-paspaboTynkoM WMnvM KomnaHusmu-naptHepamu. bonee
noapobHy0 mHopmauuio 06 oby4yeHWM MOXHO Y3HaTb, CBA3ABLUMCL C KOMMaHWeW-
pa3paboTyYNKOM (KOHTaKTHble AaHHble YKa3aHbl Ha NepBoOv CTpaHuLe).

[MporpammHbIn komnnekc UnitShape. KomnoHeHT «[lMporpamma npocmoTpax». PykOBOACTBO Nosib3oBaTerns 4



1.2 TepMUHBbI U onpeaeneHus

B pykoBoacTBe MCMONb3YyOTCS TEPMUHLI M coKpalleHus. NepevyeHb TEPMUHOB U
COKpaLLeHWI, a Takke ux onpeaeneHns npueeaeHsl B Tabnuue 1.2.1.

Tabnvua 1.2.1 — TepMuHbl 1 onpeaeneHuns

TepMuH / cokpalwleHue OnpepneneHne

KomnaHusi-pa3paboTymk nporpammMHOro Komnrekca
«UnitShape», cunamm cneynanucToB KOTOPOW

PaspaboTuunk
nposoannach paspaboTka nporpamMmMHoOro
KOMMSIeKca 1 aKcnnyaTaumoHHON AOKYMEHTaL MK
KomnaHus, BnagetoLlas WCKITIOMUTENBHBIMU
MpaBoobnagaTensb
npaBamMun Ha NporpammMmHoe obecne4veHue.
Jnuo, ocyllecTensoLlee akcnnyaTauuto
Nonb3oBaTtenb H yul t yarau

nporpammMHoro komnrekca «UnitShape»

MporpammHbIN KOMMieke «UnitShape»,
npeaHasHavyeHHbI Ana aHanuM3a reomMeTpuyeckmnx
napameTpoB NSIOCKMX AeTarnen, a Takke reomeTpum
ceyeHnst npocmns, NnpokaTa n Apyrnx n3genuin.

[MporpamMHbIA KOMMNIIEKC

MporpammMHbIA KOMNOHEHT «Pefaktop npoekTay,
MNporpamma SABNAOLWMIACA HEOTBHLEMSIEMOWN 4acTblo
lNporpamMmmMHOro Komnrekca

N3pnenue, reomeTpuss KOTOpPOro noaBepraeTcs
aHanuay nocpencTsoM NCMob30BaHUsA
MporpaMMHOrO KOMMMEKca B COBOKYMHOCTU C
APYrMMU TEXHUYECKUMWN CPEeACTBaMMU

Jetanb

BHyTpeHHsas cTpykTypa NporpaMMHOro Komnnekca,
KoTopas npefHasHavyeHa [Ans  XpaHeHus U
nepegayun B gpyrme KOMMOHEHTbl MHdopMauumn o
MpoekT KOHKpeTHOM Tune [etanen n ux reomeTrpum,
NnoNnb3oBaTENbCKUX  HACTpOMKax,  napameTpax
N3MEPEHUI N Npoyen nHpopmaumm, Heobxoanmon
AnNs KOHTpons reomeTpun [letanen gaHHoro Tyna.

TexHuyeckoe cpeacTBo, npefHasHadYeHHoe Ans
KOHTpOnsa reomeTpun JeTtanu unu ee aNeMeHTOB,
nyTemMm oOcCyllecTBneHus CcOopkM (CoBMeLLeHUs)
aToro cpeactea c [letanblo.

Kannbp

BasoBble anemeHTbl uYepTexa, opmupytoLme
MNpyMnTHBEI KOHTYp AeTanu. [NpumutvBamMu ABRSOTCA Ay,
OKPYXXHOCTHU, @ TaKkKe NUHUKN (OTpesKn).

MpumedatenbHas Touvka [eTanu, NOMNoXeHue

KOTOopou npuBsA3aHo K reoMeTpruyYeckum
KoHTponbHasg Touka (KT) napameTtpam  [pumMMTMBOB M ToukaM  UX
B3anMOLENCTBUS. Bcero B nporpamMmme

npegycmoTpeHo 11 tunos KT.

HacTtpaunBaembin Monb3oBaTtenem cnocob
COBMELLEHNss  (COnocTaBreHnsl)  U3MEPEHHOro
TOYEYHOro KOHTypa [eTann C ee MNpPOEKTHbIM
YepTeXOM.

MeTtog cosmeleHus (MC)




"pynna pasmepos

CTpykTypa, B KOTOpOM OOBLEOMHEHO HECKOMbKO
PasmepoB n BydepHbix 30H, Ans KOTOpOW 3adaH
oTaenbHbIN MC.

Paswmep

KoHTponupyembl napameTp, MMEIOLLMA MPOEKTHOE
3HayYeHue N JOrMycKkn Ha OTKNOHEeHUs, 3aJaBaeMbli
none3osarenem no KT unu Mpumntneam.

BbydepHasn 3oHa (B3)

O6nactb, pacnonoxeHHasi BOKPYr  KOHTypa
(bparmeHTa kOHTYpa) getanu, npegHasHaveHHas
AN NPOBEpPKM BbIXO4a U3MEPEHHbIX TOYEK 3a ee
npeaensi.

YaaneHHbln cepBep

CepBepHbin KOMMbtOTEP, Ha KOTOpOM
OCyLLEeCTBNAETCA XpaHeHue dpannoB [NpoekTos, a
Takke basbl [JaHHbIX Ons 3anMcu pesynbTaTtoB
N3MepeHunmn

XpaHunuuie gaHHbIX, peann3oBaHHoe B Buae 6a3bl
AaHHbIX C PENALNOHHON apXUTEKTYPOKr, B KOTOPOE
OCYLLECTBIAETCA 3anncb CnyxebHon nHopmaumnm

basa JaHHbix (BL)
lMporpamMHOro KOMnnekca, a Takke pesynbTaToB
onpeneneHuns akTnyecknx aHadeHnn Pasmepos 1
b3

JIKM JleBas knaeuwa moliwn

MKM lNpaBas knaesmLLa MbILIN

N3meputenbHoe ob6opyaoBaHve

lNporpammMHo-annapaTHbIi KOMIIEKC,
npegHasHadeHHbld ANd  MNOofydeHna OaHHbIX O
dakTnyeckon reomeTpum [etanm C NOMOLLLHO
nasepHbIX, ONTUYECKNX, KOOPOVHATHBbIX,
MEXaHNYeCKMUX UNn Opyrnx METOAO0B.

Cratuctuka

Habop pe3ynbTaToB M3MepeHUn 3a onpeneneHHbIn
nonb3oBaTenemM BPEMEHHOW Nepuog, No KOTOpOMY
OCYLLECTBNSAETCA aHanu3 AUHAMWUKA WU3MEHEHUS
reoMeTpuyeckux napameTpos Ldetanu

Pexum knocka

Pexvm paboTtbl nporpammbl, nNpu  KOTOPOM
HEBO3MOXXHO OCYLLECTBUTb BbIXOA, B ONEPALMOHHYIO
CUCTEMY (3aKpblTb Mporpammy).




1.3 Ha3sHauyeHue

lNporpamma npegHasHavyeHa Ans NpocMoTpa pesynbTaToB U3aMepeHun [etanen,
nony4eHHbIX ¢ noMmowbto NameputensHoro O6opyaoBaHus. B nporpamme peannsoBaHbl
WHCTPYMEHTbI AN NPOCMOTpa CTaTUCTUKK, 3arpy3ku C cepBepa KaOoro KOHKPETHOro
namepeHus, opMMPOBaHUS OTHETOB M NPOTOKOSIOB.

Mporpamma ocyuwiecTBndaeT 3anpoc gaHHbix MNMpoekta n3 basbl JaHHbix CepBepa,
nocne 4yero otobpaxxaeTt nony4eHHble AaHHbIE B UHTepdence.




1.4 CucteMHble TpeboBaHUA

[ns HopmaneHOM akcnnyaTaumn [lporpaMmmbl peKOMEHAYeTCA ee ycTaHOBKa Ha
KOMMblOTEpPE, KOTOPbIN COOTBETCTBYET MWHUMAlbHbIM CUCTEMHbIM TpeboBaHUAM,
npuBedeHHbIM B Tabnuue 1.4.1.

Tabnuua 1.4.1 — MnHmanbeHble CUCTEMHbIE TpeboBaHMSA

npOFpaMMHble / annapaTtHble cpeaAcTBa XapaKTepMCTMKM

Windows 10 (64-pa3pagHas)

OnepaunoHHas cucrtema .
pat Windows 11 (64-pa3psigHas)

basoBasi yactota: 2.5-291Tu

eHTpanbHbIn npoueccop (CPU
Henp pou P ( ) KonuyecTtso sigep: 4

OnepaTtueHas namsaTb (RAM) MuHumansHas: 8 6

XKectkun guck (SSD/HDD) He meHee 10 6 cBobogHOro mecta

Hanunune obsasatenbHO

Cetesas kapta Ethernet 100 MouT/c




1.5 YcTtaHoBKa nporpaMmmbl

BHepgpeHue, yctaHoBKa, HacTponka Ha APM 3akasudnka n obydeHne nonb3oBatenemn
OCYLLIECTBIISAIOTCS UCKITIOUNTENBHO TexHndeckummn cneumanuctamm OO0 «KUTEK» mnnu
akkpeguToBaHHbIMK NapTHepamn. CamocTtositenbHas MHcTannaumsa O KOHEeYHbIM
nonb3oBarenem He TpebyeTcs.




2 ®YHKUMOHanNbHble BO3MOXHOCTU U UHTepceinc

2.1 O6wume cBeaeHus

BHewHun Bug ocHoBHOro okHa [lporpammbl ¢ 0603Ha4YeHMEeM €ero oTAeNbHbIX
3NEeMEHTOB NpeacTaBneH Ha pucyHke 2.1.1. CToUT OTMETUTb, YTO Ha pUCyHke obnactu
cneumanbHO BblAeNeHbl LBETOM NS HarnsigHOCTU 30HMpoBaHus. B lMporpamme atu
obnactu nmetot 6enbin oH.
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PucyHok 2.1.1 — BHeLlHWI BUA 1 3N1IEMEHTbI OCHOBHOIO OKHa lNMporpammbl

B Tabnuue 2.1.1 npmBeaeH cnmcok Bcex 0bo3Ha4YeHUn anemMeHToB MHTepdenca,
yKa3aHHbIX Ha pucyHke 2.1.1, a Takke Ux onucaHue.

Tabnuua 2.1.1 — OnucaHne 3neMeHToB rpadudeckoro nHtepdenica lNporpammoi

Ne | HammeHoBaHue OnucaHue

B cTpoke MeHI0 pacnonoXeHbl BbiNagawrolne
1 | CTtpoka «MeHo» CMNCKN C MHCTPYyMeHTaMn anga paboTbl C NPOEKTOM
1 co3gaHns OOBbEKTOB.

Ha naHenu MHCTPYMEHTOB Haxo4AaTCA KHOMKW ANs
2 | MNMaHenb MHCTPYMEHTOB Bbl30Ba (YyHKUMA paboTbl ¢ pannamm u
JEeNCTBMAMU NMonib3oBaTtens

B obnactu rpadpnyeckoro BbiBoga oTobpaxkaeTcs B

3 O6nacTtb rpadunyeckoro rpacdpuyeckom Buae veptex [eTanu, n3MepeHHbIN
BblBOAA KOHTYp, @ Takke BCe CO3[4aHHble MOnb3oBaTesniem
0ObeKTbI
B obnactn otobpaxeHuss Pa3mepoB BbIBOAMTCS
O6nacTb oTobpaxeHus
4 oTobOpaxeHue NMPOEKTHbIX " dakTnyecknx

PaamepoB
napameTtpoB Pasmepos B TabnmyHoM Buae

MporpammHbI komnneke UnitShape. KomnoHeHT «[porpamma npocmoTpay. PykoBoACcTBO Nonb3oBaTens 10



B obGnactm oTobpaxeHuns B3  BbiBOgUTCA
O6nacTtb oTOGpaxeHus
5 oTobpaxeHne  MNpPOeKTHbIX U PaKTUYECKMX
BbydepHbIX 30H
napametpos b3 B TabnnyHom BMae
B obGnactn otobpaxeHnsa CTaTUCTUKM BbIBOOATCS
6 O6nacTb oTobpaxeHus rpacdoukn CcTaTUCTUKM Ons Kaxpgoro Pasmepa 3a
CratmucTtuku BPEMEHHOMN nepwuoa, HacTpanBaeMblit B
KOHdpurypaumsix lNporpammbl
O6nacTtb oTOGpaxeHus B obnactn otobpakeHus Tekywmx napameTpoB
7 | TeKywmx napameTpoB N3MepeHnn nokasaHa wHdopMauus, BBeOeHHas
n3mepeHns nonb3oBarenemM B Tabnuuy napameTpos
B crtpoke cocTtosiHMA oToOpaxaeTcd obwas
8 | Ctpoka cocToaHus NHOpMaLMa — eOuHULbI U3MEPEHUS YITOB, UMS
nonb3oBaTens, BpeMsi, KOOpAMHaTbI Kypcopa 1 ap.

Insa ynobctea B3anmogenctems ¢ [NporpaMmmon npeaycMoTPeHO ynpaBlieHne Kak ¢
NOMOLLLIO KNaBuaTypbl, Tak U NOCPEACTBOM KOMMbIOTEPHON MbIwK. OnncaHue ropsavmx
KnasuLl npeacTtasneHo B pasgene 3.1.

11



2.2 CTpoKa «MeHIo»

CTpoka «MeHI» CcoOepXUT Bbinagalwowme CAMCKM C KHOMKamMy Ons  Bbl30Ba
OCHOBHbIX (PYyHKUMA nporpamMmmbl. HeKOTOpble CMUCKKU, pPacnofiOXXEHHble Ha CTPOKe
«MEHo», AYGNMPYIOT MKOHKN Ha NaHenn NHCTPYMEHTOB.

Hwxe npuBegeHo onncaHmne OCHOBHbIX 3JTEMEHTOB CTPOKN «MEHIO».

2.2.1 Habop cdyHKuun «Paun»

KHonka «OTKpbITb MPOEKT» MO3BOMSET OTKPbITb YXe CYLeCcTBYHLWUNn dann
lMpoekTa 13 nokanbHOW ANPEKTOPUMN.

KHonka «OTKpbITb MNPOEKT U3 AUPEKTOPUU» MO3BOMSET OTKPbITb  YyXKe
cywiecteytowmn NpoekT u3 nokanbHOM OMPEKTOpUKn (4511 NPOEKTOB, COXPAHEHHbIX B
narke).

OyHKUMA «AMnopT npoekTa» no3songeT 3arpy3nTb [poekT ¢ CepBepa.

CDyHKLl,I/IFI «BbIxog» no3BonsieT Nonb3oBaTento 3aKpbITb NporpamMmmy.

2.2.2 Habop c¢dpyHkuumn «lMpaBka»

OyHKUMA «KoHUrypaumm» no3BonseT OTKpbITb OKHO KOHGUrypaunn nporpaMmmbl.

2.2.3 Habop ¢yHkuun «NMpocmoTp»

®yHkums «Mounck no napameTpam» NO3BOMSET OTKPbITb MHCTPYMEHT ANs 3anpoca
CTaTUCTUKM WU3MEpPEeHUn ¢ puUNbTPOM MO pasfMyHbIM NapameTpaMm W BpPeMEeHHbIM
nepvoaom.

2.2.4 Habop cdhyHkuun «basa gaHHbIX»

(DyHKLl,I/IFI «MN3meHeHune MacTep-napona» no3BojideT U3AMEHUTb MacCTep-naposib
and HaCTpOIZKVI napameTpoB A0CTyna.
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2.3 NaHenb UHCTPYMEHTOB

[MaHenb NMHCTPYMEHTOB COOEPXKMNT OCHOBHbIE PYHKUUKN A5 paboThl C NpOrpamMmon.

o N

J

|
L

.‘5
0%

MHCTpymMeHT «AMNOPT AaHHbIX» NO3BONSAET 3arpy3nTb [MpoekT ¢
CepBepa. lpn HaxaTMM Ha KHOMKY OTKPbIBAE€TCS OKHO [OOCTYMHbIX
[NpoekToB C MHopMaummn O gaTte NocreaHero U3MeHeHus.

MHcTpymeHT «MacwTtabupoBaHMe» NO3BOMNSAET BKYATL UMK
OTKMIOYUTb PEXMM «aBTOMacLITabnpoBaHME» NMPU NEPEKITIOYEHNN MEXAY
pa3smepamu B Tabnuue.

NHCTpyMeHT «OToGpaxaTb TONMbKO KpacHble MapKepbi»
noseonsieT oTobpaxaTb B Tabnuue M3MEpeHuin TONbKo pes3ynbTaThbl,
BbIXOASALLME 3a Npeaenbl gonycka.

PyHKkuMa «OTOOpaxaTb TONMBbKO PYYHOW KOHTPOSb» NO3BONSET
oTobpaxaTb B Tabnuue namepeHun Tonbko Te Pasmepbl, AN KOTOpbIX
TpebyeTcst BBECTU PYYHble 3HAYEHUS.

NHCTpyMeHT «CMeHUTb nonb3oBaTens» MO3BONSET BbIATU U3
TeKyllero akkayHTa nonb3oBaTens. [lepeg cmeHow nonb3oBaTens
HeobX0AMMO COXpaHUTb BCe HYXXHble pe3ynbTarThl.
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2.4 O6bnacTtb rpacuyeckoro BbiBoaa

O6nactb rpadumyeckoro BbiBOAa MpegHasHayeHa Ans oTobpaxeHusa Bcen
rpacomyeckon uHgopmaumm [lpoekta — depTexa [Hetann, KT, BcnomoratenbHbIX
noctpoeHun Pasmepos n BydepHbix 30H, KannbpoB, N3MepEHHOro KOHTypa 1 T.1.

Monb3oBatenb MOXeT coBepwaTtb B obnactu pgencteua gna  pabotel C
rpacdhn4ecknm oTobpakeHmnem.

Ana Toro 4yTo6bl MacwTabupoBaTb M306paxeHne, HeobXo4MMO HaBECTU Kypcop
MbILUM Ha HYXHbIN 3aneMeHT [eTanu u BpawaTb KOMECUMKO MbIlM B OOHOM U3
HanpasneHun.

[na Toro 4ytobObl NepemMecTUTb M300paxeHne, HeobXOAMMO 3axaTb KONEeCUKO
MbILIN 1 NepeMelLaTb U306pakeHne B HY>XHOM HanpasrieHnu.

[nsa Toro 4To6bLI BEPHYTHCA K MCXOAHOMY MacwTaby oTobpaxeHus (korga yYeprex
[eTanu BMUCAH B rpaHuLibl 3kpaHa), Heobxoaumo HaxaTtb JIKM no kHonke [ B neBom
HWXXHEM yrny obnacTw.
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2.5 O6bnactb oTobpaxeHuss Paamepos

[na HarnagHoro npencraeneHna Pasmepbl oTobpaxatoTes B TabnnyHom Buge. Y
obnactn otobpaxeHnsa Pa3amepoB ecTb ABa COCTOsIHMS — OO M MOCNe MnpoBeneHus
N3MepPEHUN.

[lo nposegeHus wu3aMmepeHun B Tabnuuy BbIBOOATCA TOSMbKO MPOEKTHbIE
XapakTepucTukn PasmepoB — yHUKanNbHbIN MOEHTUMUKATOP, UMSA, HOMUHANbHLIN pasmep,
BEPXHUI N HWXKHWUIA aonyckn. OcTanbHble CcTonbLbl OCTalTCA HEe3anoNTHEHHBIMMU.

Mocne wu3amMepeHun 3anonHATCA CTonbubl € (PakTUYECKUMWM OaHHbIMKA  —
dakTU4ecKnn pasmep, OTKIIOHEHME, TMpEeBbIlEHNEe [OMNycka, a Takke Mapkep,
BbINOSTHAOLLNA PYHKLNIO LLBETOBOMN MHOMKALNN.

Tabnuua 2.5.1 — Ctpyktypa Tabnuubl Pasmepos

HaumeHoBaHue OnucaHue
cTonoua

TekcToBOE HAaMMEHOBaHWE pa3mepa, yCTaHOBIEHHOE

KommeHTapui

lNonb3oBartenem npu co3gaHum
HomuHan HomuHanbHoe 3HavyeHne Pa3smepa cornacHo npoekTy
BepxHuii gonyck 3HayeHne BepxHero Aonycka Ha OTKNOHeHWe OT HOMUHana
HwxH1in gonyck 3HayeHne HKHEro Aonycka Ha OTKNOHEHWe OT HOMUHana

3HayeHne, nonyyeHHoe Mo pesynbTatam uamepeHun. B
dakTnyeckun pasmep | ckobkax MOXeT oTobpakaTbCs BBEAEHHOE MONib3oBaTesflieM
KOHTPOSIbHOE 3HAYeHue.

OTKnoHeHne OTKNOHEHME NPOEKTHOro OT (hakTuyeckoro (¢ — n)
Bbixog 3HauyeHune, Ha KoTopoe pasmep NpeBbIaeT 4OMYCK
Mapkep LiBeToBas MapKknpoBka OTKITOHEHUS

Tabnuua 2.5.2 — 3HauyeHns LBETOBOW MapKUPOBKN

Mapkep OnucaHwue

3HayeHve Pa3mepa 651M3ko kK HomMuHany (Hopma)

3HayeHve Pasmepa npubnmxaeTcs K 4oNyCcKy (OTKNOHEHME)

_I 3HayeHne Pa3mepa BbIXOAMT 3a gonyck (6pak)
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2.6 ObnacTtb oto6paxeHuss bydepHbIX 30H

[nsa HarnagHoro npeacTtaBnenuns 63 otobpaxkatotcsa B TabnimyHom Buge. Y obnactm
oTobpaxeHus b3 ecTb ABa COCTOSIHUSA — A0 M NOCe NPOBEAEHUS U3MEPEHUN.

[lo npoBegeHua wu3amepeHun B Tabnuuy BbIBOAATCA TOMbKO MPOEKTHbIE
XapakTepuctnkn b3 — yHMKanbHbIN MOEHTUMUKATOP, UMS, LWIMPMHA BHYTPEHHEN W
BHELLHEN 30Hbl.

Mocne namepeHun 3anonHaTes cTonodubl ¢ PaKTUYECKMMN JaHHBIMU — BESNTMYMHA
MaKCcMMarbHOro BbIXxo4a 3a Mpedesibl BHYTPEHHEN M BHELUHEN 30Hbl, a TakKe MPOLEHT
BbIXOOOB 3a Mpedenbl 30H B MpoueHTax OT obLlero umcrna Todek, a Takke Mapkep,
BbINOSTHAOLLNA PYHKLNIO LLBETOBOMN MHOMKALNN.

Tabnwuua 2.6.1 — CtpykTypa Tabnuubl BydepHbix 30H

HaumeHoBaHue cTonobua OnucaHune

TekcToBOE HaMeEHOBaHWe pa3Mepa, YCTaHOBNeHHoe

KommeHTapui
lMonb3oBaTenem npu cosgaHum

LLinprHa BHYTpeHHeN 30Hbl | OTCTYyn OT KOHTYpa BHYTPb AeTanu

LLinprHa BHeLLHEeN 30HbI OTCTYn OT KOHTYpa HapyXy AeTanu

MakcumanbHbIN

_ MakcumanbHbI BbIxog 3a npeaenbl BHYyTPEHHEN 30HbI
BHYTPEHHWUI BbIXOS

Ymncno Toyek, BbIXOASLWMX 3a Npeaenbl BHyTPEHHEN
MpoueHT BbiIxoaa 30HbI, B NPOLIEHTax OT 0OLLEro Yncna To4ek KoHTypa
(vnun ero pparmeHTa)

MakcumanbHbI BHELLIHUIA . .
MakcumanbHbIN BbIXO, 3a Npeaernbl BHELLIHEN 30HbI

BbIXO4
Yuncno Todek, BbIXOASLWMX 3a Npedenbl BHELLUHEN 30HbI,
MNpoueHT Bbixoaa B MpoLeHTax OT 06Lero Yncrna Todek KoHTypa (Mnu ero
dparmeHTa)
Mapkep LiBeToBasi MapKnpoBka OTKIOHEHNS

3Ha4yeHue LBETOBOW MapKUPOBKK CM. B Tabnuue 2.5.2.
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2.7 Obnactb oTo6paxxeHusa CTaTUCTUKM

B ob6nactu oToGpaxkeHUss CTATUCTUKM OCYLLEeCTBMSIeTCA BbIBOA Auarpamm,
MOCTPOEHHbIX MO pe3ynbTatam CTaTUCTUKN.

Cratuctuka 6yget otobpaxatbca nHanBmayanbHO ans kaxgoro Pasmepa, a Takke
ans kaxgon b3, npu Beibope nx B Tabnuuax.

Ha rpadumke otobpaxatorcst:

- OCb BpemeHu (6e3 maclwtabmpoBaHus);

OCb CO LUKanon BENUYUHbI OTKIOHEHUI, rae O — HOMUHanbHbLIA pa3Mep;

BEPXHUIN U HWKHWUIA JOMYCKM (cepasi NyHKTUPHAas NUHUS);

©KenTtas rpaHuua» npubnmkeHns K OTKITOHEHMIO (cepast NyHKTUPHas NUHAUS);

MEeTKW AaTbl Ha4 KaXXAbiM NATbIM CTONBUKOM.

Ona 6ydepHbIX 30H rpadmkn opMUpYOTCS MHa4ve, 4YToObl obecneunTb BbIBOA
OaHHbIX MO BHYTPEHHEN M NO BHELUHEN 30HaMm cpa3sy. BepxHsas yactb rpadmka (Bbiwe
BPEMEHHOWN 0cKn) 0603HAYaeT NPOLEHT BbIXxoAa 3a npeaesnbl BHyTPEHHEN 30HbI, @ HXHASA
— MPOLEHTbI BbIXOAa 3a npeaenbl BHELHEN 30HbI.
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3.1 OnucaHue hpyHKLUNA ropsavYnx KnaBuLl

Ona obecnevyeHna ypobctBa paboTbl C MNporpamMmMoun, NpenyCMOTPEH BbI3OB
pPasnMyHbIX PYHKUMIA U OEACTBUNA C MOMOLLbIO FOPSAYMX KNaBuLL.

MepeyeHb «ropsvMx» KnaBuL U MHCTPYMEHTOB, CBSI3@HHbIX C HUMW, NPVBEAEH B
Tabnuue 3.1.1.

Tabnuua 3.1.1 — lNopsiune knaBuLLIM

MUHcTpymeHT / doyHKUMA Uundpa | CumBon
MNepemellieHre no cTpokam Tabnui - v 1T
MepekntoyveHve mexay [pynnammn Pasmepos - & >
MoaTteepxaeHne Bbibopa - ENTER
MepekntoveHne mexay obnactamu Pasmepos 1 B3 - TAB
3arpyauTb NpoekT ¢ cepsepa (MpoekT) 1 M (nar.G)
BkntounTs / oTKM04MTL aBToMaclTabuposaHve (Macwrab) 2 M (nat.V)
MokasaTb TOMbKO KpacHble Mapkepbl (He B gonycke) 3 H (nat.Y)
CmeHuTb nonb3oBatens (Opyron nonb3oBarternb) 4 O (nat.L)

[MporpammHbIn komnnekc UnitShape. KomnoHeHT «[lMporpamma npocmoTpax». PykOBOACTBO Nosib3oBaTerns 18



4 Pa6oTa c lNporpammomn

4.1 3anyck n BXxoa B nporpamMmmy

Ona 3anycka nporpammbl Heobxogumo ABaxabl Haxatb JIKM Ha sapnbik
«UnitShape [Mporpamma npocmoTpa» Ha pabodem crtone. [locne 3anycka
nporpaMmbl cpasy OTKPOETCH OKHO aBTOpM3auuy Nonb3oBaTensi.

B cnyyae ycnelHoro Bxoga oTKpoeTcs 0CHOBHOe OKHO lNMporpammbl. O6nacTb
rpacpmyeckoro BbIBOAa WM AepeBO MNpoekTa OyayT MyCTbiMW, MOCKOMbKY MpU 3anycke
IMpoeKT He OTKpbIBaAETCS.

4.2 UmnopTt lNpoekTa c cepBepa

IOns Toro utoGbl 3arpy3uTb lNpoekt ¢ CepBepa COBEpPLUMTE OAHO W3 yKa3aHHbIX
JEenCcTBUN.

MaHenb MHCTPYMEHTOB

l ro

MMnopT gaHHbIX

nmoo

Ctpoka «meHo» — dPann — NmnopT npoekTa

nmoo

Haxatb Ha knasuwy «[l1»

Mocne BbINOMHEHMSA AENCTBUIA OTKPOETCS OKHO NPOCMOTPa NPOEKTOB.
Mocne BbIGopa npoekTa HaxxmuTe Ha knasuwy ENTER mnu Ha kHONKy «3arpy3nTb».

4.3 OTKpbITHE NPOEKTa U3 NIOKarbHOW AUPEKTOPUU

UTtoObl OTKpbITb [pPOEKT n3 nokanbHOM OMPEKTOPUK, BbLINOMHUTE crneayroLmne
JencTBus:

Ctpoka «meHio» — dann — OTKpbITb NPOEKT

lMocne OTKPbITUA CUCTEMHOrO (PanrnoBOro MeHemXepa YKaxute nyTb K nanke
MpoekTa 1 HaxxmuTe KHOMNKY « OTKPbITbY.

4.4 CocTOsiHME NporpaMmmbl NOCrie OTKPbITUA NPOEKTa

Mocne Toro, kak MpoekT 6biT UMNOPTUPOBAH C cepBepa MMM OTKPbLIT U3 NoKanbHOW
AMpeKTopuun, B MHTepderice MporpamMmmMbl 0TOGpaxkakoTCs AaHHble 3TOro NpoeKTa.

4.4.1 ObnacTtb oTob6paxeHusi PaamepoB

B obnactu oToGpaxeHns pasmepoB NnokasaHbl NPOEKTHbIe 3HaYeHUs pasmMepoB, B
TO BpeEMA Kak TMONsl, CBSI3@aHHble C (aKTUYECKMMU 3HAYEHUSIMKU, OCTaloTCs
He3anonHeHHbIMU. Mapkepbl OKpalleHbl Mo NocrneaHeMy caenaHHOMY U3MEPEHMUIO.

[MporpammHbIn komnnekc UnitShape. KomnoHeHT «[lMporpamma npocmoTpax». PykOBOACTBO Nosib3oBaTerns 19



4.4.2 ObnacTtb otobpaxeHus BydepHbix 3o0H

B obGnactn otobpaxeHust B3 nokasaHbl NpPoekTHble 3HadeHns ana b3, ¢
OONYCTUMbIM KONMYECTBOM BbIXOAOB. [1ons, cBsi3aHHbIE C (PaKTUYECKUMU 3HAYEHUSIMM,
OCTalTCA Hes3anosfiHeEHHbIMKW. Mapkepbl OKpalleHbl MO nocriegHeMy caernaHHOMy
N3MEPEHMIO.

4.4.3 ObnacTb rpachuyeckoro BbiBoga

B obnactn rpadmnyeckoro BbiBOga OTOOpaxaeTcs yYepTex geTtanu, a Takke, npu
NPOMNCTbIBAHUM Pa3MepoB, UX NPOEKTHasi FEOMETPUSA — pa3MepHble TMHUKN, MPUMUTUBI,
BCrnomoraTternbHble noctpoeHnsa n KT.

4.4.4 ObnacTtb oTob6paxeHuss CTaTUCTUKM

B obnactn otobpaxeHusa CrtaTuCTukm, npyu nponucTbiBaHun PasmepoB un B3 B
Tabnuuax, oTobpaxaeTcsi akTyanbHas CTaTUCTMKa B BMAE CTONOYaTbiX BPEMEHHbIX
anarpamm.

4.4.5 ObnacTtb oToGpaxeHUss napamMeTpoB U3MepPEeHNN

B obnactm otobpaxeHns napameTpoB W3MEPEHUS BbIBOOAATCS NapameTpbl
nocnegHen n3aMepeHHon getanu.
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4.5 Hactpounka hmnbTpoB NomMcka U3amMepeHum

lNMonck wn3aMepeHnin ocywecTBNAeTCa AN NOoNnyyvyeHus OoTAenbHbIX  dhannos
M3MepeHUn 3a KOHKpeTHble pfaTbl, NMBO Ans nonyyYyeHns BbIOOPKM [OaHHbIX 3a
YCTaHOBNEHHbIN Nepunos.

[ns Toro 4To6bl OCYLLECTBUTL MOWCK, BbIMNONHUTE CrieaytoLLme OeNCTBUS:

Ctpoka «MmeHto» — lNpocMoTp — HaxaTb Ha KHonky «llouck no napameTpam»

MNMocne HaxaTus Ha KHOMKY, OTKpoeTcs OkHO «[louck mo napameTpam». B okHe
MOXXHO YCTaHaBNMBaTb PasfnyHble 3HaYeHUs Ans unbTpaLmMm NPOEKTOB NP NMOUCKe.

4.6 PaboTa c pe3ynbTtaTamMu noucka usmepeHumn

lNocne Toro, kKak unbTpbl B OkHe «[loMck MO napameTpam» YCTaHOBMEHbI,
Heob6xoa4nMO BbINOMHUTL CriegyoLume 0enCcTBUS:

HaxaTb Ha kHorky «[lonck»
B HIDIOKHEWN 4acTu OKHa

lNocne HaxaTusa Ha KHOMKY OTKPOETCA OKHO «Pe3yJ'IbTaTbI NnonckKka»

OkHO copepxuT Tabnuuy pesynbTaToB MNOWCKa, B KOTOPOW Kaxgas CTpoka
COOTBETCTBYET OTAenbHOMY uamepeHuto [etanu, cooTtseTcTBytowen [Npoekty. [Ons
AanbHenwen paboTbl C M3MepeHusiMn, B Tabnuue npegycMoTpeHa BO3MOXHOCTb
BblAEeSIEHUS1 KOHKPETHBLIX U3MEPEHNIA.

Ona Toro 4TtobGbl BbIAENUTH 3HadYeHuMs B Tabnuue, BbINONHUTE criegylowmne
JencTBus:

3axmuTte knaesmwy CTRL n nocnegoBaTenbHo HaxmuTe JIKM Ha cTpokn Tabnuubl.

Jln6o

3axmute knasuwy SHIFT n Haxmute JIKM Ha nepByi0 U MOCNEOHIO CTPOKY
AnanasoHa Bbibopa

4.7 DopMmupoBaHue Tabnuubl CTaTUCTUKN U3MEPEHUN

dopmupoBaHve Tabnuubl CTaTUCTUKM U3MEPEHWA MO OTKPbITOMY B NporpaMmme
[MpoeKkTy BO3MOXHO OCyLLEeCTBUTb Kak U3 okHa «[louck no napaMmeTtpamy», Tak U U3 OKHa
«PesynbTatbl noucka.

Ana doopmmpoBaHmsa Tabnuubl, BbINOMHUTE cnegyowmne AencTBuS:

B HWKHEN YacTu oKHa

HaxaTtb Ha KHonky «[loka3aTb Tabnuuy CTaTUCTUKNY r—

lMocne HaxaTus Ha KHOMKY OTKpoeTcs OKHO «[1pocMOTp pasmepoB», KOTOpoe
COAEepPXUT Tabnuuy CTaTUCTUKN.
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4.8 JkcnopT Tabnuubl CTaTUCTUKU n3mepeHnn B PDF

Ona Ttoro, 4tobbl 3KcnopTMpoBaTb Tabnuuy CTaTUCTUKA u3MepeHun B dbann
dopmarta *.pdf, BbinonHMTe cnegyowme encTeus:

HaxmuTe Ha KHonky «CosaaTb OTYET» B HUXKHEN [ &
yacTtu okHa «[1pocmoTp pasmepoB» —

Mocne HaxaTusi Ha KHOMKY OTKPOETCsi NPOBOAHMK, B KOTOPOM HeobxoauMmo 3apaTtb
HasBaHue dhaina n ykaszaTb QUPEKTOPMIO AN COXpaHEHWS!.

4.9 3arpyska pe3ynbTaToB U3MEpPEeHUl C cepBepa

[na Toro 4To6bl 3arpy3nTb pe3ynbTaTbl UIBMEPEHUI C CEpBEPA, KOTOPbIE BKOYAOT
B cebsa 3HayeHuMs Pa3mepoB, a Takke M3MEpPEHHbI KOHTYpP, BbIMNOMHUTE cneaylowime
JencTBus:

Ctpoka «meHio» — lNMpocmoTp — lMownck no napameTpam

l

(onumoHanbHO) B okHe «[lMonck no napameTpam» HacTponTe OUNbTpbI
!
Haxmute Ha kHonKy «[llonck» &'O

l

B okHe «PesynbTatbl nouckay» BblGepuTte KOHKpPETHOE namepeHue, Haxas NKM no
CTpoke B Tabnuue

l

HaxxmuTe Ha KHOMKY «3arpy3utb U3MepeHusi»

l

MopoxauTe, Noka N3mMepeHus 3arpy3aTcs ¢ cepeepa

Mocne 3arpyskn wu3amepeHun B uHTepderice oTobpaxaloTcsa pesynbTaThbl
namepeHui. BHelwHni Bug nHtepdgerca cooTBeTcTByeT «M3mMepuTenbHON nporpaMmme»
nocne npoBeaeHnst U3MePEHUN.
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4.10 CocTosiHMe nNporpamMmbl Nocrie 3arpy3ku U3MepeHun ¢ cepBepa

lNocne 3arpyskM WM3MEPEHUW NYCTble HAYENKM 3anoSHAKTCA pesynbTaTamu
n3MepeHu, B OKHe rpadmyeckoro oTobpaxeHus, NOMUMO MPOEKTHOro 4epTexa,
oTobpaxkaeTcst UISMEPEHHbIN KOHTYp AeTanw.

4.10.1 O6nacTtb oTob6paxeHus PasmepoB

lNocne 3arpy3kM W3MEPEHUW NyCTble HAYENKM 3anoSIHAKTCA pesynbTaTamu
N3MepeHN, B OKHE M3MepeHu B obnactn oTobpaxeHus Pa3mepoB BbiCBEYMBAOTCHA
N3MepeHHble 3Ha4YeHWs, OTKITOHEHMS, a Takke LBETOBbIE MapKepbl.

Ana Ttoro 4To6bl NOCMOTPETh Kaxabii Pasmep vHavMBMAyanbHO, NPONUCTbIBANTE
cnncok PaamepoB, NepeksitoyasiCb Mexay HUMmK ctpenkamm J n 1.

4.10.2 ObnacTtb oTto6paxeHus bydepHbix 30H

B obnactu otobpaxeHunss b3 nokasaHbl pe3ynbTaTbl aHanM3a BbixOda TOYEK 3a
rpaHuubl obnacten. Ytobbl nepeknountcss mn3 obnactm PasmepoB B obnactb B3,
HaxxmnTe Ha knaeuwy TAB. HaBuraumsi B obnactn otobpakeHusi OCyLecTBSIETCS MO
TOMY XXe NpuHUMNy, 4To 1 B obnactn Pasmepos.

4.10.3 O6nacTtb oTOoOpakeHns napamMeTpoOB U3MEpPEHUA
B o6nactu otobpaxeHus napaMeTpoB U3MEpPeHUs: BbIBOOAATCA AaHHble, KOTopble
nonb3oBaTerb yKkasan B OKHe BBOJa NapameTpoB nepes 3amnyckoM U3MepeHUil.

4.10.4 O6bnacTtb rpacuyeckoro BbiBoga

B obnactu rpadmyeckoro BbiBoga oTobpakatoTcsa: reomeTpusi Pasmepos, B3,
N3MEPEHHbIN KOHTYp AeTanu M Bce BcrnomoraTesbHble noctpoeHus. B tabnuue 4.10.1
npeAacTaBneHo onncaHve (nereHaa) o6o3HayveHni LBETOB U JIMHUNA.

Tabnuua 4.10.1 — Npadmnyeckoe oTobpakeHne 06BbLEKTOB
Mpachmka OnucaHue

INpoekTHbIN YepTex [etanu

M3amepeHHbIN KOHTYp JeTtanu

OcHoBHble pa3mMepHble NMHNUKN 1 NOCTPOEHUA

== == = = | BcnomoratesibHble pa3MepHble JIMHUU

NuHusi obo3HayeHns ayrv yrna

| | | | | I | | | BekTopb! TOMLWMHBI CTEHKM
an
L MpoekTHoe nonoxexne KT
an
) N3amepeHHoe (tbakTnyeckoe) nonoxexne KT

4.10.5 O6nacTtb oTtobpaxkeHnsa CTaTUCTUKM

Mpn nepekntoveHnn Paamepor B obnactn CtaTUCTMKM OTODOpaxaeTca guarpaMmma,
Ha KOTOPOW NoKaszaHO M3MEHEHME 3HAYEHUS pasMepa C TedeHnem BpemMeHun. [lnarpamma
CtaTuUCTuKKn aBnseTcs yooobHbIM MHCTPYMEHTOM AN NPOCMoTpa AMHAMUKA N3MEHEHUSA
Paamepa.
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4.11 PexXum aBTOMaTU4e€CKOro macwtabupoBaHus

B HekoTopbix criyyasix, B OCOGEHHOCTU €Cnn YepTex AOCTATOMHO KPYMHbIM, Mpu
npocmoTpe Pasmepos TpebyeTcsa npmubnvkenune. NpnbnmxerHne (yBennyeHme macutaba)

MOXHO OCYLLECTBMATb BPYYHYIO C MOMOLLbIO KONeCUKa MbILIK, OAHaKoO Gonee yaobHbIM
ABNseTCcA aBToMacluTabupoBaHue.

B pexvme aBTOoMacliTabupoBaHusi, Npu NponucTeiBaHnM PasmepoB, n3obpaxeHue

B obnactu rpaduyeckoro BbiBoga OygeTr aBToMaTMYeckum MaclitabupoBaTbCsa K
BblGpaHHOMY pasmepy.

[ns Toro 4YToObl aKTMBMPOBATb UMM OTKMIOUYUTL PEXMM aBTOMaclUTabupoBaHus,
BbINOMHUTE creayoLne 0encTBus:

Manenb MHCTPYMEHTOB

l

HaxaTtb Ha KHOMKY «BKMOYNTL/OTKNIOUNTL MaCLlJTa6VIpOBaHI/Ie»

Jln6o

HaxaTb Ha knasuwy M (nat. V) unu Ha knasuwy 2)

4.12 Pexxum oTobpaxeHns PaamepoB 3a 4OMNYCKOM

[na 6onee HarnggHoOro npeacTaBneHnss pesynbTaTtoB M3MEPEHUIN NpeayCMOTPEH
pexunm oTobpakeHus ToNbko Tex PasmepoB, 3HAYEHUSA KOTOPbIX BbIXOAAT 3a npeaenbl
ponycka. Mpu akTmBauum pexnma, B obnactn otobpaxeHna PasmepoB oTobpaxaroTcs
TONbKO Pasmepbl C KpacHbIM MapkepomM.

,D,J'IFI akTnBauunn unn OTKNK4YEHNA pexmma cosepunTe cneagyuime nencTens:

Manenb MHCTPYMEHTOB .

I (=X

HaxaTb Ha kHonKy « OTobpakaTb TONbKO KpacHble MapKepbI»

Jln6o

HaxaTb Ha knasuwy «H» (nat. Y) unu Ha knasuwy )

4.13 Pexxum oTtob6paxeHne PasamepoB ¢ py4yHbIM BBOAOM

[nsa 6onee HarnsaHoOro npeactaBneHnst pesynbTaTtoB M3MEPEHUN NPeayCMOTPEH
pexMMm oTobpaxeHust Tornbko Tex PasmepoB, 3HAaYeHUs1 KOTOPbIX BbIXOAAT 3a Npeaensl
ponycka. Mpu aktmBauum pexnma, B obnactn otobpaxeHna PasmepoB oTobpaxaroTcs
TONbko Pasmepbl C KpaCHbIM MapKeEPOM.

[nsa akTuBaumm Unu oTKMOYEHNsT peXxrMMa CoOBepLUNTE creaylowmne encTBums:

MaHernb NHCTPYMEHTOB

l

HaxaTb Ha kHomnky «OTobpaxaTb TONbKO KpacHble MapKepbl»

Jln6o

I

)i

HaxaTb Ha knasuwy «M» (nat. U) unu Ha knasuwy (@)




4.14 CMmeHa nonb3oBaTens

[ns Toro 4ToGbl CMEHUTL NOSb30BaTeNs BbINOMHUTE CrieayLlne AeNCTBIS:

[MaHenb MHCTPYMEHTOB s .
! ..J
HaxaTb Ha kHoNKy « CMEeHUTb Nonb3oBaTens» o«
Jlnbo

HaxaTb Ha knasuwy «» (nat. L) unu knasuwy (5)

4.15 BbIxoa U3 nporpamMmbl

[ins BbIXxo4a 13 nporpammbl COBepLUTE CrieayroLlmne 4encTBus:

Ctpoka «meHo» — ®ann — Bbixog

[MporpammHbIn komnnekc UnitShape. KomnoHeHT «[lMporpamma npocmoTpax». PykOBOACTBO Nosib3oBaTerns 25



5 HencnpaBHOCTU U TeXHUYecKas noanepxka

5.1 TexHun4yeckas nogaepxkKa

B cnyyae BO3HMKHOBEHUSI HEWCMNPABHOCTEW MpOrpamMMbl, KOTOpble He yAanocb
YCTpPaHUTb [LOCTYMHbIMM cnocobamn, npocum obpaTutbCa B CAyXOy TEXHUYECKON
nogaepxkn. ObpalleHne BO3MOXHO HanpaBuUTb MO aApecy ANEKTPOHHOW NOYThI:

unitshape@cmtechnology.ru

Mpu obpaleHnn B TEXHWYECKYIO MOAAEPXKKY Heobxoammo noapobHO onucaTb
BO3HMKLUYIO HEWUCMpPaBHOCTb, MO BO3MOXHOCTM HanpaBWTb AaHHble, Npu paboTe c
KOTOPbIMW BO3HWKIA HEMCNPaBHOCTb. K NMCbMy pekoMeHayeTcsl MPUNoXUTb:

- ONMCaHne HeNCnpaBHOCTY;
- (MO BO3MOXHOCTU) AaHHbIe B BUAE dhanna *.msm, *.dxf;

- (N0 BO3MOXXHOCTM) CKPMHLLOTbLI UHTEpPdenca nporpaMmmbi.

lMomHuTe, 4TO Yem nogpobHee onuMcaHWe HeucrnpaBHOCTU, TeM ObicTpee Oyaet
HaMOeHo peLleHune.

Mpn HEo6X0AMMOCTM KOHCYMbTauun, NPOCUM 3BOHUTL MO TenedoHy, ykazaHHOMY
Ha odmumansHom cante komnaHum OO0 «KUTEK»:

cmtechnology.ru

[MporpammHbIn komnnekc UnitShape. KomnoHeHT «[lMporpamma npocmoTpax». PykOBOACTBO Nosib3oBaTerns 26



Onsa 3ameTok
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