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CIIMCOK MCITOJIb30BAHHBIX COKPAIIIEHUI
KDAM (umu KJJAM) — nasanue nporpammsel «Kinematic and Dynamic Analysis
of Mechanical» (wm «Kunematuueckuii u Jlunamudeckuii AHanu3 MexaHu3MOBY)

CK — Cucrema KoopauHarT;
[ICK — [lenTpanbHas cuctemMa KOOp/IMHAT;
JICK — JlokanbpHasi cuctemMa KOOp/IUHaT;
N - PacueTHbie MOJ0KEHUS MOJIOKEHUS MOJCIIH.
Kunemaruyeckne napaMeTpbl BeKTOpa:
I - IJIUHa;
0. - YTOJl HAaKJIOHA B TIIOCKOCTH XY
B - yros moBopoTa B INIOCKOCTU XZ;
V - nuHelHas CKOpOCTb;
®0, - YIJIOBask CKOPOCTh B IIIOCKOCTH XY (JIUIsI IJIOCKOCTH TPOCTO )]
®f - yriaoBasi CKOPOCTh B IJIOCKOCTH XZ;
W - nuHeltHoOe yCKOpEeHUE;
€a - yrioBoe yckopenue B miockocTd XY (1 IIIOCKOCTH MpocTo £);
EP - yrmoBoe ycKOpeHue B IIIOCKOCTH XZ,
Ar, Ao, AP - 3HadeHHs CBSI3U MapaMeTPOB BEKTOPOB.
MaccoBble XapaKTePUCTHKH BEKTOPOB:
M - mpuBEICHHAs Macca;
J - mpuBeICHHBII MOMEHT WHEPITUH;
dm - npou3BoIHAS MPUBEACHHON MaCChI;
dJ - mpou3BogHAS IPHUB.MOMECHTA HHEPIIHH.

JAnHaMuyecKue napamMerTphbl:

F - cuna;

M - MOMEHT;

Fn - nmpuBenennas cuia;

M - mpuBeIEHHBI MOMEHT;

Fy - ypaBHOBemmBaronas cuia;

My - ypaBHOBEIIMBAIOIINNA MOMEHT.
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[IpUHATHINA MOJOKUTENBHBIN 00X0/1 YIJIOB - MPOTHUB YaCOBOW CTPEJIKH.

B pykoBoncTBe 0003HaueHHE => O3HAYaET MEPEXO0] K APYromMy IYHKTY MEHIO,
Harpumep, Paila=>OTKpbITh, 03HAYAECT, YTO CHAYaJla HAJ0 BbIOpAaTh MYHKT MEHIO

daiis1, 10TOM B OTKPBIBIIEMCSI MEHIO BEIOpaTh OTKPBITH.



BBEJAEHUE

TeopeTnueckre OCHOBBI MOJEIUPOBAHUSA KUHEMATHKY U TMHAMUKN MEXaHU3MOB
Ha OCHOBE BEKTOPHBIX MOJIETEH ObUIHM 3aJI0KEHBI COBETCKUM YUEHBIM 3MHOBLEBBIM B
30-x romax 20 Beka, U ObUIM CEPbE3HO Pa3BUTHI YUEHBIM Haiiero By3a CeMEHOBBIM
bopucom IlerpoBruem Haunnas ¢ 70-x rogoB. Ha ocHOBE uccne10BaHUN U METOJIOB,
pa3pabOTaHHBIX B 3TU M TIOCIICAYIOIIHE TO/IbI B KOHIIE 80-x ro10B 20 Beka, ObLI CO3/1aH
nporpammusiii maker KDAM™ (Kinematic and Dynamic Analysis of Mechanical).

B nacrosmee Bpems noa HazBanuem KDAMr pacnpoctpansercs 17-1 Bepcus
ATOTO MPOrpaMMHOTO makera. OH UCMONb3YyEeTC KaK JUIsl IPOCKTUPOBAHUS U pacyeTa
IJIOCKUX M MPOCTPAHCTBEHHBIX MEXAaHU3MOB WJIM JUIsl ONMUCAHUS JIFOOOTO 0OBEKTa B
BHUJIE BEKTOPHOM MOJENIM, TaK M B paMKax ydeOHOro mnpouecca B KypCOBOM
npoektupoBanuu o TMM(Teopun mamuH U MEXaHU3MOB) M MPU U3YUYEHUU Kypca
«Knnematuka [IBC u Ttpancmuccum» B Camapckom yHuBepcuTeTe. OCHOBHBIE
pacuétel KJIAM-a MoAenupyroT KHUHEMATHYECKOE M JUHAMHYECKOE IOBEIECHUE
peanbHBIX MexaHu3MoB. Cpeau npeumMyIecTB - Bo3MokHocTH ooMeHa ¢ CAD/CAE
CUCTEMaMH, CHUCTEeMaMU KOHEYHODJIEMEHTHOTO aHajin3a WM YHUBEPCATbHBIMU
CUCTEMaMHU KOMIIBIOTEPHOTO MOJIETMPOBAHUS CIOXKHBIX cHCTeM. B coctaB makera
BXOJST CHEUUATN3UPOBAHHBIE MOJYJIU, IPEJHA3HAYEHHBIE Il pa3pabOTKU, aHAIM3a
M cuHTe3a MexaHu3MoB. CTpykTypa TakeTa T[O3BOJSET MOJb30BATEN0 B
MapaMeTpUYECKOM BHUJE HCCIEIOBATh IOBEACHUE MEXAHU3MOB €II€ Ha CTaauu
ACKU3HOTO TMpoekTupoBaHus. Ilaker paboTaer Ha ONEpallMOHHBIX CHCTEMa
cemerictBaWindoOws u MMeeT JIOKaJIM3allMi0 KaK Ha PYCCKOM S3bIKe, TaK M Ha
AHTJIMACKOM SI3BIKE.

JlaHHO€ PYKOBOJCTBO MPEAHA3HAYEHO ISl CAMOCTOSITEILHOTO U3YUYE€HHSI OCHOB
pabotel ¢ ocHoBHBIMU MoayisiMu KDAM. B pykoBoacTBe paccMOTpeHbI OCHOBHBIE
pasielibl MEHIO0, JIEMEHTHI TIOCTPOCHUSI T€OMETPUU MOJICIIH, OCHAIIICHUE TPAHUYHBIMU
YCIIOBHUSIMU, TIPOBEJICHUE PA3IMYHBIX TUIIOB pacuera U obpadoTka pe3ynbraroB. [1o
CTPYKTYpPE PYKOBOJICTBO MOCTPOEHO KaK CIIPABOYHHUK, YTO TIO3BOJISIET JIETKO U OBICTPO
OTBHICKATh B HEM HH(POpPMALIUIO MO HHTEpecylleMy Bompocy. s ClIoXKHBIX

00BEKTOB MPUBEAEHBI IPUMEPHI TPABIIILHOTO PUMEHEHUS.



1. OBIIME ITOJIOXKXEHUS TPOT'PAMMBI

1.1.Ha3zHayeHHe NPOrpamMMbl
KJIAM ocHOBaH Ha METOAE MOJECIMPOBAHUS BEKTOPHBIX KOHTYPHBIX CHUCTEM H
MO3BOJIIET MOJIEJIMPOBATh KAaK PBIYAKHBIE MEXAHU3MBbI, TAK U PA3JINYHBIEC [0 CBOEMY
Ha3HAYECHHUIO OOBEKTHI, MOJJAIOIIMECS T€OMETPUUYECKOMY DAa3jOKEHHUIO Ha BEKTOpA.
KIIAM npennazHadeH [yl TPOCKTUPOBAHUS U PACUYETa TUIOCKUX U MPOCTPAHCTBEHHBIX
MEXaHU3MOB WJIH JJIsl ONTMCAHUS JTI000T0 00bEKTa B BUIE BEKTOPHOM Mojies. OCHOBHbIE
pacuétel K/IAM-a MOIEmUpyrOT KHHEMATHYECKOE W JUHAMUYECKOE IIOBEIACHUE

PCAJIbHBIX MCXaHU3MOB.

1.2.B03MOKHOCTH IPOTrPaMMbI

[Iporpamma 1mo3BOJISIET OLEHUTH BHEIIHUN BHUJ OOBEKTA, MOKA3aTh CTATHYECKYIO
WU TUHAMUYECKYIO KapTHUHY Pa3JIMYHBIX MOJIOKEHUN MOJAENH B MPOLECCE IBUKEHUS,
OLICHUTHh MapaMeTpbl MOJENH B TAOIMYHOW WM rpaduyeckoll ¢opme, MpeacTaBUTh
rpaduKy COBMEIIEHHBIX TAPaMETPOB MOJICIIH.

[IporpammMHoe oOecredyeHue OCHOBHOW MOMAYJIBHOM KHHEMAaTUYeCKOW MOJeNn
MEXaHHM3Ma UCITIOJIb3YETCS ISl PELICHHS CIEAYIOINX 3a0a4:

1. Co3nanue napameTpuuecKkoi u pacueTHON (OPMYJ BEKTOPHOM MOJIEIIH.

2. Omnpenenenne 3HaYeHUN QYHKIMIA U UX 1-X U 2-X IPOU3BOTHBIX.

3. TlocTpoeHue MmIaHOB MOJOKEHUN MEXaHU3Ma B BEKTOPHOU (opMme.

4. TlocTtpoeHue quarpaMm pa3iIudHbIX 3aBUCUMOCTEN TapaMeTpoB U ux 1-x u 2-
X TIPOU3BOJIHBIX BEKTOPOB.

5. OmnpeneneHune pa3HOCTH YTIIOB MEXK1y BEKTOpPaMU U T.J.

PabGoTta ¢ mporpaMmHBIM OOecIledeHHUEM JIUHAMUYECKOTO aHajlu3a MEXaHU3MOB
COCTOUT M3 CO3JaHHUS OCHOBHOW JIMHAMHUYECKOM MOIYJIbHOM MOJEIM MEXaHU3Ma,
COCTOSIIIIEN U3 €r0 OCHOBHOM KMHEMATUYECKON MOIYJIbHOM MOJEIHU, JOTIOJHEHHOU JJIs
KaXJ0T0 3B€Ha OTHOCUTEJIbHBIMUA KOOpPJMHATAMH LIEHTPA MACC U TOYKH MPHUIOKEHUS
BHEIIIHEN Harpy3KH, a TAK)Ke 3HAUCHHUSIMA MacCCOBBIX XapaKTEPUCTUK M U Js ¥ BHEUTHUX
Harpy3ok F u M. OcHOBHas KMHEMAaTHyeckas MOJelb aBTOMATHYECKH CaMOi
IPOrpaMMOM IOTOJHAETCS KOHTYPaMH, ONPEAETIIOIIMMHU ABUKEHUS TOUEK MPHUIIOKEHUS

BHEIIHMX CWJI U LEHTPOB MACC 3BEHBEB BJI0JIb KOOPAMHATHBIX ocell OX u OV pacueTHOU
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CUCTCMbl KOOpJAHWHAT. HpI/I CHJIOBOM aHAJIM3€ [JId KaXJO0Iro0 3BC€HA IIPOHU3BOIHTCA

orpeJereHrue CyMMapHOW Harpy3ku, €€ pa3HoC IO 3JEMEHTaM KMHEMAaTUYeCKHUX map, u

OIIPCACIICHNC HArpy30K Ha 3JICMCHTbBI KWHCMATUYCCKUX IIap. OcHoBHas JUHaMHU4YCCKasa

MOAYJIbHAd MOJCIIb MCXaHHU3Ma IOJIA BI)I6paHHOFO 3BCHA IIPHUBCIACHUA II0O3BOJIACT

ONpENEIUTh TPUBEACHHYI0 MACCOBYIO XapaKTEPUCTHUKY My Wik Js, MPUBEICHHYIO

Harpy3ky Fs i Ms, Harpy3Kku Ha 3J1€MEHThl KHHEMATUUECKUX Map U UCTIONb3YeTCs IS

OOCHKH IUHAMHYCCKOI'O COBCPIICHCTBA BApHAHTOB MCXAHHU3MOB B IIPOHCCCC HX

KOMIIO3MIIUH.

[IporpamMHOe oOecrieyeHue OCHOBHOW JUHAMUYECKONM BEKTOPHOM MOIyJIBHOU

MOACIN MCXaHU3Ma HUCIIOJIB3YCTCA ITPHU PCIICHUHN CIACAYIOIMIUX 3ada4:

1. OnpeneneHve 3Ha4eHUs KOOPAMHAT OOMIEro LEHTpa Macc MeXaHu3Mma Hu
LIEHTpa Macc Ka)J0ro 3B€Ha B OT/AEIIBHOCTH.

OmnpeneneHne ypaBHOBEIINBAKOUIUX CHIIBI © MOMEHTA.

Omnpenenenue peakuuii B IapHUPAX MEXaHU3MA.

[TocTpoenue rogorpadoB peakiuii B MapHUPAX MEXaHU3MA.

o~ W

OnpeneneHue pasHOCTH YIVIOB MEXKIY HAIpPAaBICHUEM BEKTOPOB H
HaIlpaBJICHUEM JECUCTBUS PEAKIMH B IIIaPHUPAX.
6. [MocTpoenue rpadkoB MPUBEACHHBIX MOMEHTOB CUJI U MHEPILIUU U PEAKITUIN

B LIAPHUPAX.

Peanun3oBano B K/IAMe:

MopenupoBaHue SJIEMEHTAPHBIX IUIOCKUX W IPOCTPAHCTBEHHBIX BEKTOPHBIX
MOJyJIEH;

MonenrpoBaHue MIOCKUX BEKTOPHBIX MOAYJIEH CO CBSI3IMU OT QYHKIIUI MOYJIS;
B03MOXHOCTB UCIIOIB30BaHUS ITPOMEKYTOUHBIX» APTYMEHTOB;
Kunemarnuecknii aHanu3 - pemieHue 3aJad O IIOJIOKEHMSIX, CKOPOCTAX U
YCKOPEHHUSIX;

VYyeT MHEpUHNOHHBIX XapAaKTEPUCTUK U TPEHUS B KHHEMATUUYECKUX Mapax;

Yyer akTUBHBIX CHUJI U MOMEHTOB, IIPUKJIAIbIBAEMBIX K BEKTOPaM;

HaxoxneHue peakuuii B KHHEMaTHYECKUX [1apax;

[TapameTpruuecknii aHaIN3 KUHEMATUKU U TUHAMUKU.



Kpome Toro, B coctaB mporpammbl BXOJSAT CIELUUATU3UPOBAHHBIE OJIOKU
HE0OXO0IUMBbIE JJIsI BHITTOJIHEHHS OTJIMYHBIX OT perraemMbix B KJJAM-e 3anau:
1. TlocTtpoeHre MHIUKATOPHOU TUArpaMMBbl JUIsl ABYX U YETHIPEXTAKTHOTO pabovero
nukia JIBC;
[TocTpoeHne rapMOHUYECKOTO 3aKOHA JIBUKEHHUS ISl apTyMEHTA MOJIEIIH;
Pacuer kommpeccopa;

Pacuer [mapamMcTpoOB 3y6anor0 COCIMHCHUA,

o B D

HapaMCTpI/I‘IeCKI/Iﬁ CHHTEC3 MOJCIN MCXaHHU3Ma 110 KHHEMAaTH4YCCKUM U

JAUHAMHUYCCKUM KPUTCPHAM.

1.3.CocTaB u cucTeMHbIe TPeOOBaAHUS

[Tporpamma coctout u3 katamora KDAM, B KOTOpoM pacronaratorcs CJeayroline
KaTaJoTru(Iarnkm):

DATA - ucxojaHble JaHHBIC IS II€YATH;

default - manka Moaenu MO yMOIYaHUIO;

Help - manka pa3merneHust pyKoBOJICTBA MOJIb30BATEIS;

Models - mamka ¢ mankamu Mojieniel (MOKHO XpaHUTh U B IPYTOM MeECTe);

PIC - namka c mabJjioHaMH II€YaTH;

REP - mamka ¢ oryeTamM#, ITOJATOTOBJIICHHBIMH JIJIs ITICYaTH;

TEMP - nmanka a1 BpeMeHHBIX (ailsios.
B tom xe xatanore KDAM pacnonoxens! (aitibr:

ARIALUNIL.TTF - mipudt, HeoOxoauMbli a1 paObOThI IPOrpaMMBbl (€CJIU €0 HET B
Windows, To HeoOxoauMo ckomupoBaTh ero B manky Windows\Fonts);

base.ini - cUCOK M30PaHHBIX MOJIETICH;

ColorVC.ini - xoHpurypanmoHHblii (aiii, 1o IBETOBOW OKpacke KOHTYPOB,
BEKTOPOB, Tpa(hUKOB;

config.ini - koHUTrypanMOHHBIH (aiii, pa3TUYHbIC TAPAMETPhI MOJICIIH;

Kdam_17.exe - ucnosHsieMblit (aiiia mporpamMmel;

print.cfg - koH(UTrypanMoHHBIH (HakiI ¢ mapaMeTpamMu MevaTH.
[lepeyeHb HEOOXOUMOTO ISl BHIOTHEHUS IPOTPaMMbl 000PY10BAHUS:
1. Komnsiorep IBM PC-coBmecTumblii;

2. 64 MbaiiTa oniepaTUBHOM MaMSITH;



3. He wmenbme 100 MoOaiiToB cBOOOJHOrO NPOCTPAHCTBA HA JUCKE pa3MeElIeHUS
IPOTrpaMMBl;

4. VGA-MOHHTOD, JKeTaTeNIbHO ¢ pa3penieHneM He Menee 640x480;

5. KnaBuartypa;

6. MEpIb.

7. OnepannonHas cucreMa, HaanHas ¢ Windows 98 u Beitie.

1.4.IIpaBujia BBOJa MACCMBOB apryMeHTOB, CHJ1 U MOMEHTOB

B mo6oit Tabnuie (MaccuBe) MpPOrpaMMbl 3HAYEHUS MOKHO BBOJHUTH JABYMS
CIIOCOOAMHU.

IlepBbIM - BBOIUTH 3HAYEHUS JJIs BCeX PACUETHBIX IOJOKEHUH MOJENH, WIH
BTOPBIM CIIOCOOOM - BBOJWUTH 3HAUEHHUA AJI1 BBIOOPOUYHBIX PACUETHBIX IOJIOXKEHUH,
clelysl CIeIyIOIUM IIpaBuiiam:

1. 3HaueHnss MaccuBa yCTAHABIMBAKOTCS ISl JIFOOBIX BBIOOPOYHBIX PACUETHBIX
IIOJIO’KEHUM BEKTOPHOU MOJEIH;

2. Ecnu iepBo€ MOJIOKEHNE MacCUBa 3HAYECHUN HE SBJISIETCS IEPBBIM PaCUETHBIM
MOJIOKEHUEM MOJIENH, TO 3HAYEHHE B ATOM IOJIOKEHUU YCTAaHABIMBAETCS ISl BCEX
pacyeTHBIX MOJOKEHHUI 10 HETO;

3. Ecan mpoMeXyTouHOe MOJIOKEHHE HE 33JaeTCs B MacCHBE, TO €ro 3HaYeHUs
AKCTPANOJIUPYIOTCS MO IBYM OJM>KAUILIMM 3a/1aHHBIM;

4. Ecnu mociieqHee MOJIOKEHUE MacCUBa 3HAYEHUN HE SBIIETCS MOCIEAHUM
pacyYeTHBIM MOJIOKEHUEM, TO 3HAYEHUE B 3TOM IOJIO)KEHUH YCTAaHABIMBAETCA UISI BCEX

PaCUETHBIX MOJIOKEHUH ITOCIIE HETO.

IIpumep BBOAA JaHHBIX:
3amaércst uncao pacyETHHIX MOJIOKEHHU paBHOE 12, a B Tabnuile 3HaYCHNUE MTapaMeTPOB

B TPEX MOJIOKEHMSIX — B 3-eM, 6-M u 10-m(Ta0:1.3.1).

Tab6muna 3.1.
N 3Ha4YeHue
3 0.12
6 0.26
10 0.18

10



[Tocne nepecuéra B nporpaMmme mojiydyaeMm Tadnuily 3.2, COrjacHO MPUBEAEHHBIM

BBILIC ITpaBUJIAM.

Tab6muna 3.2.

3HaueHne
0.12
0.12
0.12
0.12
0.26
0.24
0.22
0.20
0.18
0.18
0.18

O oNoO|wW N R o=

=
o

[EEY
[HEN

[N
N

1.5.1Ipumep mocTpoeHUs MOIETH
Ecnu y Bac HeT onbITa paboThl C BEKTOPHBIMU MOEIISIMH, HEOOXOIMMO MPEXKJIE, UeEM
MPUCTYIIUTh K paboTe B TPOrpaMme, IOCTPOUTH BPYUYHYIO BEKTOPHYIO MOJIETh
UCCIIEYyeMOro MexaHu3Mma. [[ns mpumMepa MOCTpOUM BEKTOPHYIO MOJIEIh OCHOBHOTO
MEXaHWU3Ma JBUTATENII BHYTPEHHETO CrOpaHWs, TaK Ha3bIBACMbIA KPHUBOIIHMITHO-
MOJI3YHHBIN MeXaHu3M. Bo3bMEM CTPYKTYypHYIO cXxeMy 1aHHOro Mexanusma (puc. 1.1, a)
Y 3aMEHHUM BCE 3BEHbSI MeXaHu3Ma BekTopamu (puc.l.1, 0).

IOJI3YH
(opIlIeHb)

KPHUBOIIIHUII

a) 0)

Puc. 1.1. CtpykTypHas cxema MexaHu3Ma(a) u ero BEeKTopHas Moielb(0)
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BekTopa 3aMeHSI0T 3BEHbS:

1-i — xpuBoOILIUIIL, 2-1 — MIATYH, 3-i — JTUHUIO TIEPEMEIIEHUS TOPIITHS,
BekTop 4, 3aMbIKaeT KHHEMAaTHYECKYIO LIeNb (HEOOXOIUM ISl BBIYMCIECHU ).
OL1 - yroJ1 1-T0 BEKTOpa — apryMeHT MOJIENH *

Bce mnapamerpbl, OOBEOEHHBIE KPYKOYKOM, O3HA4alOT (YHKIUH KOHTypa, —

HEU3BECTHBIC MapaMeTpbl, KOTOpble COOCTBEHHO M TpebyeTcs HaWTU B IMpoiiecce
BbIurciieHud. [loaTomMy Ol2 - yron 2-To BeKTOpa —(pyHKIUSA, U I3 - JJIMHA XOAa MOPUIHS

TOXE (QYHKITHUS.

2. HAYAJIO PABOTHBI
[Ipu 3amycke mporpaMMbl MOSIBISIETCS MPUIJIANIEHUE OTKPBITH CYHIECTBYIOUIYIO
Mozelb (cM. puc.2.1), 3To caenaHo, 9TOOBI B JaTbHEHIIIEM HE TPATUTh BpEeMs Ha JIMIITHUC
JIEUCTBUA, €CIM BbIOpaTh YE€S, TO TMOABUTCS MaHelb BbIOOpa NyTH K (daitmam
CyliecTByIomen Moaenu (cMm. puc.2.2), Ho eciau BbIOpath NO, TO TMOSBIISIIOTCS
MOCJICIOBATEILHO TaHedh BBOJAa AaBTOpa W BHYTPCHHETO HAa3BaHUS HOBOU
mozenu(puc.2.3) u maHenu BBoAa GaiIoBOro MMEHH Karajora ¢ (ailiaMu MOJIeTU U UX

pasMelieHus Ha Jucke (puc. 2.4).

Information

'.6.' KAAM: OTkpeiTe CYLLECTEYHOLLYHD MOgEMsT

.................................

Yes Mo

Puc. 2.1. OxHo BXx0/1a B IporpamMmmy

! B KJIAM Bce yrisl UMeIOT abCOMIOTHYIO BENMYMHY M OTKIaAbiBaioTca oT 0X. IlomokuTensHble YIIbl OTKIABIBAIOTCS B
NpOMUEONONOHCHYIO OT OCH aOCIIMCC CTOPOHY.



N Boi6Op nankwm AaHHBIX BEKTOPHOW MOAENN ﬂ
T =« KBB » Testiwvods » Twd v | & Mowcke: Twvd o)
¥nopagounTe * Co3gate nanky SR 7]
1. OBuwan 2 ran . Jata uameHeHnA Twn

L. BoTtorpadun
HeT 3neMEHTOE, YADBNETEC DALMY YCAOBMAM NMOWCKE,

#d) [lomaluman rpynna

1M 3roT KoMMBIOTER

8 Bugeo

o dokymenTel

L 3arpyzkn

= WsoBpamenna

W Myseika

e PaBounii cton
a NokaneHed gack (C

o Data (D) v < 3

Manka: | |

EuiBop nanku Otmena

Puc. 2.2. OxHo BbIOOpa ManKu paHee CO3JaHHON MOJIEIH

B KAAM v.17 x - O

Gaiinel Beog Beoisog Peswmer  Pacwmpenwa  Kowdwrypauma Okna  Momowe

Buson

CPaRa 0343Tb BEKTOPHYH MOAENb
] Crpykrypa
ABTOR |¢'MD ? =
Cozgate "= =
HazeaHue IMDnenb ? Crpykr. coopra

_Omepene ||| MoacHequs:

*

Kunemaruka

e
_MNafparioe | M aHe! non
=S
Sanucars 3aB. napat
~Beon I.{;Q( i
L BriBoas ek
Cyra. napam.
APryMEHTE T
Bpetda l[f‘u'i
Pazt. yrnoe
KuH.mogent EE
o M apater)
‘ CompaHuTE OTMEHMTE
Macc.wapkH OduHaMMKa |
A
Cuibl
= MNpue Harp
M otEHTE| %
Mogorpad:
Pexum —oaarpa? |
MM LHard. -
m Bce pannbie |
Patioy.umkn ﬂ
(111 ] Nap.aHanus
A%
Nap.cuHTes

Mevars

|C\KDAM\default [ 3 08.12.2017 4:33:52-4:34:03

Puc. 2.3. OxHO BBOJIa TapaMEeTPOB BHOBH CO3/1aBAEMOM MOJICITH
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) Cozaatb Nnanky ¢ darnamMmy BEKTOPHOW MOAenn “
T ;o KDAM ¢ Models » v & Mowck: Models 2
¥nopagounts ¥ Co3gate nanky == - (7]
~ nas Jata nzmeHeHus Tun “
OMALLIHAA FPYnE
@A o 01 01.05.2017 428 Manka c «
N ;12 29.05.2015 10:25 Manka c ¢
1M JroT KoMNBOTED ) R
J 123 01.06.2015 4:18 Manka c ¢
& Buaeo ~
1 ) 2008 14.08.2015 22:28 Manka c ¢
*| dokymeHTel
- 3 "-'}‘ ) 2012 14.08.2015 22:29 Manka c ¢
arpysku
& sarpyz | 2013 140820152249  Mankace
= MzoBpaxeHna ~ ~
M ) 2014 15.08.2015 0:16 Manka c ¢
BlKa
v ) 2015 14.08.2015 22:53 Manka c ¢
jm PaGouni cron o ~
@ ) 20152 08.09.2015 12:09 Manka c ¢
i J1oKENEHEIA gNCK
= 4 ) 2016 20.05.2016 17:29 Manka c¢ ¥
o Data (D) ol = »
Wmsa daiina: ‘ m W
Tun daiina: | Janxsie gna mogenn KJAMa (*.kdm) ]

Puc. 2.4. OxHo BBI60pa CO3aaHMs ITIaIIKKU AJI1 BHOBD c0311aBaeMoﬁ MOACIIN

ITocne BBI6paHHBIX HeﬁCTBHH MBI IIOoMMajacM B OCHOBHOC OKHO IIPpOTIpaMMBbI

(cMm. puc. 2.5).

KDAM v.17.15.07 KBB - Moaens 4 |

Qaiinel  Beog Beieog  Pesxumel  Pacwwmpedwa  Kowdurypauws  Owkez  MNomows |

Pannm

k]

Cosnats

OTkprTE

w

W zfpaHHoe

3andcate

Beon

LA

APryrAeHTE

Bpera
Kt Mogent
S
M acc.wap-ku
FA
Cinbl

@)

M oreHTEl

Pexumbl

i

Mokagpoeo

Pafiod.umkn

3aronoBOK Nporpammei,

[NaBHOE MEeHIo dBTOP M Ha3BaHWe Mo4enu

I'IpaBaﬂ MHCTPYMEHTAJ/IbHAA MNMaHe/b

NeBan MHCTPYMEHTAIbHAA NaHeNb

MaHenb coctoAHKA, flaTa, A
] MNap. aHanus
. Hauyano v Tekywee epema paboTel B nporpamme P
MNap.cuHres
i}
BLoon ‘ Mevars
v

_—

Brison

Crpyxrypa
CTpykT. hopiA.
KuHematuka

—~5

MMnaHe! noo.

3ae. napard.

Cy

E4
a
o
=
@
E4

.

PazH. yrnos

==

MNapametp
JuHarmuka
MpHE. Harp.

logorpas

O
fil

£
I

TliHar. 54

Bce panHbie

OTKPBITE MOAENL:

CAKDAM\Models\KBB\Test_wwodsi Twd 3

04.12.2017 2:02:44-2:06:21 |

Puc. 2.5. OCHOBHOE OKHO ITPOTpaMMBbl
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BHUMAHHUE!!

Kornaa Bl Briepsbie 3anmyckaere KJITAM, nmporpaMMa aBTOMaTHYECKH CO3/1a€T HaInKy
default, B xoTopoii co3maroTcst (aiiiel It MOIETH IO yMOT4aHuio. Ha3BaHbI OHU TaK:

default. kdm - ctpykrypa Mozenu,

default.twr - Bpems monenmu,

default.vct - BekTopa monenmy,

default.aX - aprymenT momenu,

default.fX - cuma mozenu,

default. mX — momeHT MOENH;

rae X - HoMep apryMeHTa (WM CUJTbI, UJIM MOMEHTA).

BHUMAHUE! Cymmapuoe ums nanku (Hanpumep, C:\KDAM\Models\Kdm

MOXET COJepKaTh He Oosiee 256 3HAKOB, MPU ATOM HEIb3sI MCIOJIB30BAaTh TUPE,
KaBBIYKU U MPOOEIbI, UCIOJIB30BaHUE PYCCKUX CUMBOJIOB BO3MOKHO, HO 3aMEUEHO,
YTO HE Ha BCEX KOMIbIOTEPAX Takue (hailiibl CUUTHIBAIOTCS HOPMAJIbHO, TIO3TOMY BO
n30exxaHue mpoOseM Jiydllle B HAUMEHOBAHUM KaTaJloroB U UMEH UX HE TPUMEHSTh.

Kpome BapuanTa Hayasia pabOThI ONMCAaHHBIM paHee criocoboM, Bel Bcerna Moxete
co37aTh COOCTBEHHYIO MOJIEIb YK€ HAaxoJsACh B MPOrpaMMe, JJsi 3TOrO JOCTATOYHO
Ha)kaTh Ha KHOINIKY C031aTh B JIEBOM MHCTPYMEHTAIBLHOM MaHENU B pa3eie Pausibl Win
KE 3aiiTH B TJIAaBHOE MEHIO, BbIOpaTh Maiiibi=>Co31aTh. BrICBETUTCS 3ampoc UMEHU
aBTOpa W Ha3BaHUs Mojaenu (puc. 2.3), a 3aTeM OyAeT MPEAJIOKEHO COXPAHUTh HOBYIO
nanky (BBeguTe J1000€ KM, HalpuUMep - Kak Ha3BaHWE MOJENM) B CTaHJIAPTHOM
untepodeiice [Iposoaauka Windows (puc. 2.4). B npumepe moaens HazBana Kdm, Tak
ke, KaK M Tarka.

Toraa BHyTpu 3TOM nanku co3nanyrces ¢haiabl ¢ MIMEHAMU !

Kdm.kdm- crpykrypa momenmu, Kdm.twr - Bpemss momenu, Kdm.vct - Bekropa
momenu, Kdm.aX - apryment moaenu, Kdm.fX - cuma mozenu, Kdm.mX - momeHT
MOJEIH;

rae X - HoMep apryMeHTa (WM CUJTbl, UJIM MOMEHTA).

Taxxe BBl Bceryna CMOXKETE CMEHUTh BHIOPaAaHHYIO MOJEINb JOCTATOYHO Ha)XaTh HA

KHONIKY OTKPBITH B JIEBOW MaHeNU B pa3neiiec @aiJibl UM ke 3alTH B TJIaBHOE MEHIO U
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BBIOpaTh MaJIBI=>OTKPHITH.

PEKOMEHJAIIUA Tlepen Tem, kak HAUYMHATH OMUMCHIBATh MOJICIIb KEIATEIHHO
MPOBECTU HEKOTOpble HacTpoilku. 3aigute B MeHO Kondurypamus BeiOepute
Ennannsl U3MepeHHus. [Tocne BBIOOpA EANHULL U3MEPEHUS B
Kondurypanus=>Texkymmue A0IyCcKH BEIONPAEM YHCIIO 3HAYAIIUX [TUPP U YUCIO HUDD

MOCJIe TOYKH JJIs1 BCEX 0TOOpa)KaeMbIX MPOTPaMMOii TapaMeTpOB.
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3. OCHOBHBIE MEHIO, ITAHEJIX U OKHA ITPOI'PAMMBbI

3.1.'1aBHOE ¥ BbINAJAK0IIME MEHIO TPOrPaMMbI
['maBHOE MEHIO HaXOUTCS CBEPXY OKHA MPOTPAMMBI U BBITVISIIAT KaK MOKa3aHO Ha

puc. 3.1.

KDAM v.17.15.07 KBB - Moaenn 4

Dalinel Beog Beieog Pewwmel  Pacwwpenws  Koddwrypauwa OkHa  [Nomowe

Puc. 3.1. 'maBHOE MEHIO

3.1.1. Beimagaromiee meH0 @aiiibl

OObIuHBIM HaOOp KOMaHJ, XapakTepHbld g npwioxkeHus MS Windows

(cm. puc. 3.2).
Daidnel | Beog Beisog  Pexwmer  Pacwwpenna  Kondwrypauws  Owr
Cospate Ctrl+M
OTkpeme Ctrl+L
. MzBpannoe Ctrl+I

3anucate Ctrl+5
3anucate Kak .

Cuurate daitn KIAM-old (sepcua ot 30.09.07)
Cuwtate dain KJAM-old (Beponn go 12.12.08)
3anucate oBm.gaiin

OTkpbITe 0BMEHHBIA daitn

ETEL

Puc. 3.2. Beinmanaromiee mearo Daiina

[TyHkTHI MeHIO DalJIBI:
Co3nartb — cM. T71aBy 2.
OTKpBITH — CM. I1aBYy 2.
N30panHoe — BBI3BIBACTCS MaHEb MPOrpaMMBbI CO CITUCKOM M30paHHBIX Mojieliel (fanee
«CIIHCOK MOJeNel»), HampuMep, Bbl K HHUM 4YacTo oOpariaerech H(WJIH) HYKHO,
JOTIOJTHUTENbHAS HWH(OpMAIUs, TaKKe TYT MOXHO pacOpeleianuTb MOJAENIN 0
KaTeropusiM, UJIM €Clid BaM TPYAHO 3allOMUHATh MaNKU C MOJEISIMU Ha HKECTKOM JHUCKE.

( cM. puc. 3.3)

Knonkon il MBI MOKEM BBECTH TEKYIIYIO MOJEb B CIIMCOK MOJEIIEN, C TOMOILBIO
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KHOIKHU =] yopaTh Mojenb (Ha CTPOKe, KOTOPOW CTOMT CHHUW Kypcop) M3 CIIHMCKa

MOJIEJIEH.

Knonkamu ge n & moxenm MEPEMECTUTH MOJIEb B APYrO€ MOJOKEHUE B CIIUCKE
MOJIEJIEN.

Bemagaromuii  cniucok  BblOpaTrh MO3BOJIIET OTCOPTUPOBATH  CIIMCOK  JJIS
IPOCMOTPA MOJIENIEH HY>KHOM KaTeropuu.

Kuonka OTKpBITH - MO3BOJSET 3aMEHUTHh TEKYIIYIO MOJEIb B IMPOrpaMMe Ha
BBIOpAHHYIO U3 CIIHCKA.

Knonka CoxpaHUTh COXpaHSIET COUCOK MOJIETIEH.

Knonka OTMeHHTBH TOJIBKO 3aKphiBaeT MaHelb W30paHHoe, 0e3 coxpaHEHUs
W3MEHEHUU B CIIMCKE MOJEIIEH.

JItoboe mone B TaOJMIlE MAaHHOW TAHENIM MOXHO peJaKTUpOBaTh, HO Bbl

0053aTENBHO €CIU XOTUTE COXPAHUTHh U3MEHEHUS JOJKHBI HaXaTh KHONKY COXPaAHHTh.

MNz6paHHoe El@
Mt | Kareropua | AETOP | HassaHue | PacnonoseHue K.omraeHT apiii | ~
1 |06wan kkbb1 Tect PykomucHoro eeoga? | CAKDAMAModelshT estShifthtsh k1
2_ Mew DWS FaoceHok, - Hoeelt JBC onnosyrHe ot 0 CAKDAM WM odels\KBE \Wew DWSN2015040640P0CWN 2w 30 kaommment
3_ Hayka KBE Mogene Am CAKDAMWModels " KBBMMTCAT Y Okck
4 | TecTs FUOT1 Mogene 1 CAKDAMModelshT estShiftz3h komment
5 | Tectw FHO4  Mogene 4 CAKDAM Y ModelshT estShifthts104 komment
6 | Tectw FHO04  Mosens 4 CAKDAMYModelshT estShifthts104 kormment
7 |Yuetian KEE Mogens Tect 20.08.2015 CAKDaMYModels\ T estShift'tsEh OTpatoTEa M30paHHEIR MOLENE W NpoBE
8_ TecTsl KBE Test reactions2015.09.29 CAKDAMMModelsh T estShifsR1234 TecT no meToguuke Moonegosanue peius
9_ TecTel KBE TecT no peakunar otpazey M CAKDAM MM odelshT estShifthr_MaxTMMTY TecT no peakuxam odpazel MasTMMT
W YuefHan KBE 3ananme 81 CARDAMModelsh T kmakoviWEWhzadd 1h karmment
11 [Tecte KEB Tect no peakuward odpaszey M CAKDAM MM odels\T estShitthTest_PH 24%PI w_MaxTMMTY  Mposepra Mal
17 [damea KRR b b AT AR b acalet KRR b el fraeh el [ - ¥

ﬂ ﬂ ﬂ Brifipats |Boe kaTeropuu ﬂ Otrkpems | Co#paHHTs | OTreHiTE |

Puc. 3.3. Ilanens U30panHoe
3anucaTh — COXpaHUTh BCE U3MEHEHUS B MOJICIIH.
3anucarh kak - HeoOxomuma juisi coXpaHEHHs MOJENTW TOJ JIPyrdM HMeHeM. B
OTKpPBIBIIEMCSI OKHE BbIOEpUTE pyTyro nanky (Baumanue! BaxkHo), BBeAuTE HOBOE UM
mozaenu u HaxkmuTe OK (mporpamMmma aBTOMaTHYECKH MEPEHECET (pailyibl Moaenu 1o

HOBBIM UMEHEM B BHIOPAHHYIO TAIKY ).
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[Tyaktel Cuntars ¢ainn KDAM old, Cuurars ¢aitn KDAM old, 3anucatb
o0MeHHbII ¢aiia, OTKpLITL 00MeHHbIH ¢aiii HEOOXOAUMBI i1 COBMECTUMOCTH CO
crapeimu Bepcusamu K/IAM-a.

IMeuarsb — BeI3bIBacTCs manesb IevaTn (cMm. puc. 3.4).

Meuats - BoiBoOA BCEX AaHHBIX MOAENM @
YeTpolicTeo/haiin EEIEOLE 8aHHEIR
Jaronoeok ana

|kinem.rep

BbiB X OAHHbIK
Mevare ?
[v 0083ENATE HOBGIE LAHHEIE B AN CMEHMTE Nanky 1 daiin
W HaakpaH pazaentTens B Tatauue
W NRHHTER " [gaa nevaru) " [anA daina cav] |— MPOMZECEHEIA
™ B warin popraara "'l (& nanke REF], c uteHsm |F"1 _rep

Beifiop BEIBOAMMEIX 0aHHEX
PacyeTHelE Nono#eHus Orotpaxare BekTopa

+ BCe * Boe ABTOP |KBB
i
" Beifiopoynsie BrIGOpOUHEIE HazsaHue [Moaen: 4
|D123458?891D1112131415181 |1234

v MoacHeHus:

BEIBOAMTE Ha NeYaTs:
B | H | Haot W Tatauuel [ KoopaWHaTEl BEKTOROE
ce HaET0 A000POT | 1 rpadpuku [~ TNpoekuiu cropocTeil

[ MapareTpel Mogenu (B NnaHe NonoxeHui [ TTpoEKIMH YeKOPEHAA

NPENBARMTENLHO MPMrOTOEMTS daiin PL_Kdam.bmp) | MaCE0B.XapakTEpHETMRM

[ AprymeHTel Mogenu [~ Cunel

[~ MNapameTprHeckan fopryna (6 cTpykT aHanise | Momedtel

NPEAEApPUTENEHD NpUroToeuTE ¢ain Y_Kdambmp) [~ Mpueegesssie Harpyzsu Bridop

B B EmEs Samms W [MAH] MHEPLWOHHEIE RaPEKTEPMCTHKM

[~ Mapamerpel sexTopos [~ 3HepreTHIECKME xap-Ku v Bumoor

[ CropocTi [ HuHamuyeckue nokasateny  Brifiop |

[~ YekopeHua [ Peakuud B KHHEMAETHYECKHY Napays

[7 33BMCHMOCTI NARSkETPOE+TF. _Beifop | [~ KoopauHarki ueHTpos mace

[~ Yr el MEY BEKTORAMM + . Briop | [T [MpomMeskyTodHEIE ApryMEHT bl MOLE K

[ ChoteHWe NapamMeTpoE + rp. Briiop | [~ Jkcnopr magenu e duf [dain kda_dsf.dyf]

[~ MpHpawena, 1,2 NpoMseoaHsE + rp. BeiSop
C:AKDAMNDATA, b
CARDAMAPICP ot CAKDAM\Models\KBBATest_vvods\Tvd CoXpaHWTE W MeYaTaTkE CoXpaHHTE JakpeTs
C:AKDAMARER

Puc. 3.4. I1anens Ileyatn
BbIX0a — MyHKT MEHIO BBIXOJa U3 TPOTPAMMBI COCTOSIIIMIA U3 IBYX 3TAIOB — 3aIlpoca Ha
COXpaHCHHE JTaHHBIX Mojeau (cM. puc. 3.5,a), U COOCTBEHHO 3ampoca Ha BBIXOJ W3

nporpammsi (cM. puc. 3.5,0).

Information Information
'.6.' 3anMCcaTe M3MEHEHUAT |.6.| BulifiTi M3 nporpamme?

Puc. 3.5. Dramnbl BIxoaa U3 mporpaMmbl

19



3.1.2. Beiagaroniee meHo Beoa
Brimanaromee Mmerro BBoja (prc.3.6) comepXuT Bce MaHeIu, KOTOphIEe TPeOyroTCs
IUI BBOJA MOJENU U CHOPMUPOBAHBI TAKUM 00Pa30oM, YTOOBI, MOXKHO OBLIO MEPEXOAs
CBEPXY-BHM3 JIaHHOE BBINA/IAI0IIEE MEHIO 3aIOJHATh JaHHBIE MOJEIN, HEOOXOUMBbIE

JJIA BBIIIOJIHCHUA 3aJa4 KMHCEMATHUKU U AMHAMUKU.

KDAM v.17
Daine | Beog | Beieog Pewwmbr  Pacwmpenwa  Kondwurypauma Owna  [Momowe
P afnni ApryreHTel Mogenu Ctrl+1
] | Bpema paBoTel mogenn Ctrl+2
Cozas KWHEMATUYECKAA MOJENE Ctrl+3
M Ctrl+4
Orkps ACCOELIE XAPaKTEPUCTHER rl+
* Cunel Ctrl+5
MomeHThl Ctrl+6
Hztpan
B ApryMEHTEI OAHOTO NMONCHEH A
3anuc Bpema ogHore nonoseHma
Beon ¥npyrocte
L{_f_ Jemndgmposanne
_Apryre INEMEHTEI
Bperaa
Puc. 3.6. Brimagaromiee menro BBoa
3.1.2.1. b0k BBOJIa KHHEMATHYECKHUX XaPAKTEPUCTUK
AprMeHTbI MOJAE/JIM — BBI3BIBACTCA IIAHEJIb BBOJAA KOJIHUYECTBO pvaéTHBIX

MOJIOKEHUH, B KOTOPBIX OyIeT 0TOOpakaThCsi MOJIEIh, KOJIMYECTBO apTyMEHTOB MOJIETTH
Y BBOJIOM JIJIs1 Ka)KJIOTO HOMEPHOTO apryMEHTa MOJENH CIEAYIOUIMX MapaMeTpoB: TUMA
aprymMeHTa, HOMepa BEKTOpa K KOTOpOMY MPHUKIAJbIBAETCA apryMeHT U Taliuia c

3aMoJHEHUEM 3HaUYCHHI apryMeHTa (cM. puc. 3.7).

Crpenku =l = qosponsror NIEPEXOJIUTh K APYrOMY apryMeHTY.
Knonkon il MOKHO J00aBUTh CTPOKY C HOMEPOM IIOJIOKEHHS WU 3HAUYCHHUEM

aprymMeHTa, a C MOMOILBI0 KHOIIKH = yOpaTh CTpPOKY M3 TaOJUIBl, HA KOTOPOH B
TEKYUIMA MOMEHT CTOUT CUHUI KypCop.
Krorkavn ¢l i ) moxem MEePEMECTUTH CTPOKY BBEPX HJIM BHU3 IO TaOIHIIE.
Knaonka OOHOBHUTH TIO3BOJISIET OOHOBHUTH HAXOJMSIIUNUCS CIIpaBa OT TEKCTOBOTO

Onoka rpaduueckoe mpencTaBieHue apryMeHTa (1o ocu X HoMepa MOJIOKEHUH, 0 OCH
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Y OTKJIa/bIBAIOTCS 3HAYEHUN apryMeHTa).

Knonka CoxpaHuTh COXpaHSET NMOJYYEHHbIE W3MEHEHHS U 3aKPbIBACT IAaHEIb
ApPryMeHTbI MO/I€JIN.

Knonka OTMeHMTBH TOJIBKO 3aKpbIBa€T TMaHEIh APryMeHTbI MoJeau, O0e3
COXpaHEHUSI U3MEHEHUI B CIIUCKE MOJEIIEH.

Ha pucynke 3.7 oToOpakeHa MaHellb APryMeHTOB MOJeJH C YK€ U3MEHEHHBbIMU
napamMeTpaMu TOJl Haml npuMmep. Tum aprymeHta — yroiq «o» (yroin «B» - mus
MIPOCTPAHCTBEHHBIX PACYETOB). YNCIIO paCUETHBIX MMOJIOKEHUN =36, apryMEHT MOJIENHN =
1, (¢ 0-ro mo 360-# rpanyc ¢ marom B 10 rpagycoB). OTHOCUTENBHO HYJIEBOTO HOMEpa
MoJoXKeHus: nodroMy craBuM 0, oTtHocuTenbHO 36-ro — 360. Ha »Tom HacTpolika

apryMEHTOB MOJIEJIH 3aKOHYEHA.

] Apryl.:eHThl Moaenm ==
Yucno pacyeTHeR nonoxeHw |36 ) Lig
YuCno aprytieHT 0B mMoged |1 e i i
AprymeHT Nel «— | —> @ _I_ — i_
Mapamerp |5-’ron () j | |
Me BekTOpA |1— aon [ _l — |_ _| _____
Ne nonoxeHuA |a, rpag. | | _I_ _ !_ _l_ —
240
.
36 360.00 om [T —HT—
|1
160 [ B

ﬁ ﬁ 0 6HOEMTE ‘ CD:-:paHMTb‘ DTMEHHTb| 120
=

. B e
BE0a apryteHTos No NpUsHaky:

|CKO|}C-CTb const j Paccuurare

| 40

MrnopT W3 cav-thaling

CopanuTe B dafin Argl.brp | 0

Puc. 3.7. [lanens ApryMeHTbI MO1€JIH

MoxHO MNpoBEeCTH BBOJ NapaMETPOB C HCIOJb30BaHMEM BBoOJa apryMeHTOB IO
npusHaky=> PaccuMTarsp, 115l TOT0 JOCTATOYHO, YTOOHI MIepe]] STUM B TaOJIHIIE ObLIN
BBICTaBJICHBI JIBA KpaWHMX TIOJIOKEHHUS, MO JaHHOW OIepaliyd CO3JalTCS 3aKOH
JBIDKEHUS U €ro 1-a U 2- mpou3BoHbIE (TIepes] 3T HEOOXOAUMO 3aroJIHUTh BpeMsl B
nanenu Bpems padorsl naneau. Knonka UMnopt u3 CSV- ¢aiiyia npeaHa3HadyeHa 1Jis
MOJTYYCHUS TAaHHBIX B TAOJIUITy 13 0OMEHHOT0 TeKCTOBOTO (paitna popmara CSV.

Knonka Coxpanutsb B ¢aiia Argl.omp npeanasHadeHa ajis coxpaHeHus rpaduka

B Buje (paitia B manke Rep, Homep B uMeHU (aiijia COOTBETCTBYET HOMEPY TEKYIIETrO
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(oToOpaxkaeMoro B maHesu) apryMeHTa.

Bpemsi paGoTbl MoeJiM — IaHENb BBOJA MapaMETpOB pabouero 1ukia padoThl
Moienu (cM. puc. 3.8).

JlBa pexxuma BBoja: IlepBblIii, HENOCPEACTBEHHO B Ta0iMIly, HApUMEpP, BBOJUM
JIBE CTPOUYKH B NEPBOIl HyJeBoe mosioxkeHue — 0 cexyHa, BO BTOPOM CTpouke 36-oe
noJioskeHue (monueiid nuki), 1 0.03 cexynasl. [Ipn Haxkatun kHONIKM « OOHOBUTHY CIIpaBa
MBI BUJUM TpauK BPEMEHN OTHOCUTEIBHO PACUETHBIX MOJIOKEHUI MOJEIH.

W BTOPOIi peskM BBOJIA - B ITOJIE YACTOTA BPAIICHHS BBOJUM YHCIIO i HAKUMAEM
n->t
KHOTIKY , 1 HAaoO0OpOT €CIM Mbl XOTHUM Y3HATh CKOJIBKO OOOpOTOB OyaeT st

-2
BBIOPAHHOTO HAMU BPEMEHHU HA)KUMAEeM KHOTIKY ﬂ

Bpems paboTel Mogenm E\@
M2 nonoserma | time, o ‘ ™ g

Humnn 003 ! ! ! ! ! ! ! !
k] 0.0300 0.028 _j_tj_tj_t_i__l_

0 A N B B 8 N

o — 441 A L

P e

g P — -+ 11

I

MM_J_LJ_ S PR O S B

mu_J_LJ S P O S B

I A N 7<) A DU SN J B

;&_J_ o N S s N R B

Yacrora BpaweHms, ob/uH n= ’W D.DEIE | _l_ _l - _l_ J J— _l_ _| - _l_ J—

e e e e

ﬂ ﬂ DISHDBMTb| Cn:-:paHMTb| UTMEHHTb‘ nonz [ | — | | — | | — | —| — | —ngm

=l ¢ e e | 0 4 8 1z 16 220 24 28 ¥ H*

Puc. 3.8. Ilanens Bpemsi pa6oThl Moies1u

Bce ocranbHble KHOTIKM aHAJIOTHYHBI TAaKUM K€ KHOIKAM B MaHEIN APryMeHTbI
MOJIEJIMN.

Knunemarnueckass MojaeJb —IIaHe)Ib BBOJA OCHOBHON KMHEMATHYECKON MOJIEIH
(cm. puc. 3.9).

N3navanbHOo BBIOMpaeM THUI MOJEIM IUIOCKAash WM TMPOCTPAHCTBEHHAs, IS
CMEIIIAaHHBIX MOJIeJIed HEeO0O0XOJIMMO BBIOpATh BapUaHT NPOCTPAHCTBEHHAas. 3aTeM B
MIPOU3BOJIbHOM MOPSIAKE 33JJa0TCSl KOHTYPbI MOJIe 3aroiHss nojie CHIUCOK KOHTYPOB.
B sTOM mosnie BBOASITCS HOMEpa KOHTYPOB, Uepe3 MpoOes Uil 3aIsITyIo.

Humxe CIeayromue 1ol BBOJATCA AJIA KAXKAOI'O KOHTYpaA, IICPeXoa K IOJIsIM BBOAA
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JIPYroro KOHTypa MPOBOJUTCSA MOCPEICTBOM HaKaTHsI KHOTOK == gaxomsmmxcs
o o0e croponsl 3arojoBka Koutyp NeXX, rie XX HOMEp TEKyIIIEro KOHTypa.

JUist DyHKUMII KOHTYypa BBOJMM IapamMeTp W HOMEp BeKTopa (cM. riaBy 1
Onucanue MojieNn), HalpUMep:

1. Vrona a k Bektopy Ne2;

2. Jlmuna (r) BexTtopa Ne3.

3. Ilpouepk, Tak Kak JJIsi 2JIEMEHTAPHOTO TUIOCKOTO KOHTYpa Mbl BBOJIUM TOJIBKO

7IBa HEM3BECTHBIX MapaMeTpa.
3areM B HaxofslIelcs HIKe Tabnuie B 3akiagke IlapameTpbl BeKTOPOB BBeeM

HU3BCCTHBIC IIApaMCTPhI 3aJaHHBIX BCKTOPOB. BCKTOpa B Ta6JII/II_[y I[O6&BJI$IIOTC5I IIpu

MIOMOIIN KHOTIKH ﬁ(HpI/I MMOMOIIN KHOMKHU ), HOMEpa BEKTOPOB MPHCBAUBAIOTCS

ABTOMATH4YCCKN, HO MX BCCraa MOXHO HM3MCHHTBL, PCAAKTHPYA HX B IICPBOM CTOJ'I6I_I€

Ta6JIHI_II>I. Knonkamu ﬂ )51 ﬂ MOJKHO IICPEMCCTUTD BCKTOP BBCPX UJIKM BHU3 I10 Ta6JII/IIIC.

= KvHemaTnueckan Moaens = =R =

Tun moea | & Mnockan {” MpocTpaHCTEEHHER

CNUCOK KOHTYPOE |'|
BECOMTE HOMEDA KOHTYPOE uepes npoben unu sanATyio

<— [ Kontyp N1 —>

PyHKUHM KOHTYpA
Mapamerp N:pexrops|  Momyas PL3

’m |2_ BapuaHT pewenurs: |1 -
AnuHa (r}) - ’3_
- ’g_

Hauano kowtypa [lapameTpe BEKTOpOB l Cenzu Bextopos 4 | P

Bextop [OdnwHa (), m |)’ron (), rpagn. |
0.040 Apryment Mog.

2 0.100 DYHKUNA

3 DYHELNA -90.00

4 0.020 0.00

H £ Homep oTofipataemore  Bog mogens Y epHOBHK 1:2690.1636187.

X=405_Xo=183

NONCKEHKEA
== I 05”°5“Tb| ST | OTM&""Tb| P parmeHt CoxpatuTb B chaiin Contur_1.bmp | Y=414_Yo=435

Puc. 3.9. [Tanens Kunemarnueckas Moaenanb
[Tonss mapamMeTpoB BEKTOPOB, KOTOpBIE SIBJISIIOTCS apryMEeHTaMu MOJIEIIH,
apryMeHTaMHu WM (QYHKIHMSIMHU, COAEPKAT COOTBETCTBYIOIIME HAJIMCH, & B OCTAIbHBIC

I10JI4 (HapaMeTpI)I, KOTOPBIC ABJIAIOTCA BEIIMYMHAMU HOCTO)IHHBIMI/I) BBOJUM I_[I/I(I)pBI, Tak,
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Hanpumep, 15 1-ro u 2-ro BeKTopoB BBeAEM MIUHBI — «0.04» u «0.1», 1151 3-ero BekTOpa
yroil — «-90»; nns 4-ro Bektopa — u JuHy «0.2» u yron «0». ITocie BBoga TaHHBIX
3HAYEHU HEOOXOAMMO HaKaTh KHONKY OOHOBHUTH, M B NPABOM YAaCTH MMAHEIN MOKHO
YBUJIETh Tpauyeckoe oTOOpakeHHE MOJICNIU B MOJIOKEHHUH, KOTOPOE YKa3aHO B IOJIE
Homep oToOpaxaeMoro noJio:xkennsi. I3MeHUTh HOMEp MOJIOKEHHS, MOKHO BBES WIIH
udpy B 3TOM mnose (rmocie HaxaTh QOOHOBMTH WJIM KIABUIIHYIO KHONKY Enter, wmm
HaxosICh B HEM Ha)XKUMas KHOMKM Ha kiaBuatype Bmepx, BHu3, win npokpyduBas
KOJIECUKO MBIIIKI» U OyJIeM 0TOOpakaThCsl MOJIETh B TPEOYyEeMOM MOJIOKEHUH (B HAIIEM
ciydae — «5»).
Kuonka CoxpaHuTh COXpaHSET MOJYYECHHbIC U3BMEHECHUS 1 3aKPbIBACT MMAHEb.

Knonka OTMEHUTB TOJBKO 3aKPHIBACT MAHEIb.

3.1.2.2. biiok nanenei BBoJga AUHAMHMYECKUX XaPaAKTEPUCTUHK
MaccoBble XapaKTePUCTHKH — B JAHHOW TaHETH BBOJMSTCS MAacChl BEKTOPOB-
3BE€HbEB, UX MOMEHTBHI MHEPIIUH, TOUYKH MPHUBSI3KH IIEHTPOB MAcC K IMOJOKCHUIO CaMHUX
BekTopoB (cM. puc. 3.10). EcTh BO3MOXHOCTh BBOJAa MACChl MIIM MOMEHTA MHEPIUH I10
yIpoIieHHoW (GopMysie U MOCPEACTBOM JIBYX KHOMOK M->JS wu JS->m. OcranbHble

KHOITIKH pa60TaI0 AHAJIOTNYHO PaHCC OIMMCAHHBIM.

Maccoeele XapakTepHCTHEKM

Crmcok eekTopoe [ 23

Bektop N1 ﬂ ﬂ
FMOMEHTEI MHEPLMK, K M?
Jz=|0.0000

KonWuecTeDo LEHTROE Macc |1
UeHTp macc M1 ﬂﬂ

JHAaYEHKWE MACCK, KT =000

InuHa panMyc-eexkTopa, M F=|0.000
Hrnel HaknoHa =
paOUYC-BEKTORE K 0.00
BEKTOpY, Mpan. ;’9= n.aa

Facuet no popryne
mi® _m>% |
lISﬂ‘Jﬂ'_T =
4 Jds->m

EDHpaHMTb‘ OTHEHUTE |

Puc. 3.10. [Tanens MaccoBble XapaKTepHCTUKH
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Cuanbl — paboTa ¢ MaHENbl0 aHAJIOTMYHA padoTe ¢ APrymMeHTaMH MOJeJu

(cm. puc. 3.11).

Cunol
Hucno cun hig
< Cuna N1 23680 |
HanpaeneHuwe no eekTopy ’3—
nogyrna (000 rpan  ziomo [

F=[000 rpan

TouES NPUADHEHKA CHAEI K BEKTOPY |3

F=(0000 =000 rpag,
F=000  rpan 15000

|

S N N R A A
|

—

13000

ME nonoseHus | 3HaueHWe, H | ~
254,07
2 1019.83 oo | -
3 125918
4 1607.31 — -
w E000

ﬂ ﬁ DISHDBHTb‘ EDHDEIHHTI:‘ DTMEHMTb‘
ﬂ ﬂ MrnopT 1S cev-palina | 3000

Coxpanute B dain Forcel.bmp | 517.18

|
4 g

Puc. 3.11. [Tarens Cuibl

MomeHTBI — paboTa ¢ MaHeabl0 aHAIOTHYHA paboTe ¢ ApryMeHTaMu MOJEIH(CM.

puc. 3.12).
MoMeHTEl = |
Yucno mMomMeHToE |1_ B Arg
MomenTt N 1 ﬂ ﬂ 200
BEKTDD APHADKREHHA MOMMEHT S ,2—
MAackoeTe asicTena Momera |47 v | 190 T
NE nonoseruA |3Haquue,H-M | -
0 200.00 180
18 100.00
+ OO my

160

150

140

130

120

ﬂ ﬂ DﬁHoBHTb| EDHDaHHTb| UTMEHHTb| 110
ﬂ ﬂ Wmnopt 1z csv-pakina

Coxpanute & daiin Momentl.bmp | 100

| | | |

| |
b__T_T_T_T__
T T

Puc. 3.12. [Tanenrs MoMeHTBI
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3.1.2.3. biiok naneneit 1151 BBOJia «IMPOMEKYTOUHBIX APryMEHTOB)
B nmanHOM 0J0KE€ MOXXHO BBOJUTH JaHHBIE TI0 apTyMEHTaM OIHOTO IMOJIOKCHUS U
BPEMEHHU OJHOTO TOJIOKEeHHS. PaboTa ¢ 3TMM JaHHBIMHA aHAJIOTHYHO BBOJIY apTyMEHTOB

U BpCMCHU pa6OTI>I MOJICIIN.

3.1.2.4. bnox manenei 1y BBoaa JIomoTHUTEILHBIX JTHHAMHYECKHX
XapPaKTePUCTUK U BHELIHEr0 BU/Ia OTJIUYHOI0 OT BEKTOPOB
B nanHoM 0yioke MOXHO BBOJUTH JIaHHBIC IO XapaKTEPHUCTHKAM YIPYTOCTH,
neMn(UpOBaHUS W BHEINTHUM OTOOPAKCHUSIMH BEKTOPOB. B TaHHOM pyKOBOJCTBE HE

onuchiBaetcs (cM. [lonHoe pykoBojcTBO noJib3oBarensa KJJAM).

3.1.3. Beinajaoniee MmeH10 BoiBoj
Brimagatomee MeHro BwiBoa (cM. puc. 3.13) comepXUT Bce TaHETH, KOTOPBIC
TpeOyloTCsl Il TPOBEJICHUS aHalu3a W CHUHTE3a KaK KUHEMaTHYeCKUX, TaK |
JTMHAMHYECKUX TTapaMeTPOB MEXaHU3MOB, KpPOME TOTO MOKHO (POPMHUPOBATH pa3TUUHBIC

OyMakHBIC U dKpaHHbIC OTUETHI (MyHKT MeHto [Tedats (cMm. cTp.71)).

KDAM v.17.15
®ainel  Beog | Beieog | Peswwmer  Pacwwpenwna  Kondwrypauwa Owxna  MNomowe
&+ afnm CTpyKTypa EEKTOpHON MOgenn Ctrl+7

] MnaHel nonoxeHni Ctrl+8
Coznate 3ABMCHMOCTA NAPAMETPOE Ctrl+9
CnoxeHne NapamMeTpoe Ctrl+A
P P

| DTS | PasHocTe yrnoe eekTopos Ctrl+B
* Mpupawenre napametpa,1-a U 2-A NpoWzEOAHBIE Ctrl+D

W atpaHHoe
MpHEEAEH. HAMPYIKW, MHEPL, W IHEPT. X3 PAKTEQHUCTHER Ctrl+E
= Harpyskw, peakuwn, rogorpadiel Ctrl+F

3anucare
Pacuér gnHamMUYECKNX XapaKTEPHUCTHE Ctrl+G

Beon
] :_-* Mapamerpuuecknii aHanns Ctrl+H
APrYHEHTE MapameTpUHecknid CMHTES Ctrl+l
Bpends MeuaTs - Brieog BCex gaHHBIX MOgENN Ctrl+P
= i

Puc. 3.13. Brimagaroriee mexro BeiBoj

3.1.3.1. bnok nmaHenei s BbIBOJIa CTPYKTYPHBIX XapaAKTEPUCTUK
CTpyKTypa BEeKTOPHOI MO/1eJIM — ITaHelb peAHa3HaueHa ISl OTOOpaKeHUs, KaK

IUIAHOB TIOJIOKEHHM BEKTOPHOM MOJIENH, TaK M aBTOMAaTHYECKOTro (hopmMHupoBaHus, U
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OTOOpaXXEHMsI CTPYKTYpHO-IIapaMeTpU4ecKod (QOpMysbl BEKTOPHOM MOJENH, 4YTO
MIO3BOJISIET B CXKATOM BHJI€ YBHMJIETh KOJMYECTBO KOHTYPOB, CIIMCOK BXOJSILUX B HUX
BEKTOPOB, KOJIMYECTBO M TUIIBI CBSI3U MEXKAY BekTopamu (puc. 3.14).

Yrob6sl nopoOHEE aHAIM3UPOBATh MOBEJCHUE MOJEIM HEYAO0OHO HCIOJIb30BAThH
paccMOTpEHHYIO BbilIe maHeas KuneMaTuueckasi MoJe/ib, 0Ha O0JIbIIIE OpUEHTUPOBAHA
Ha BBOJ 3HAYEHHWM, JIy4dllle UCIOJIb30BaTh MaHedb CTPyKTypa BeKTOPHOWH MOAeIH U

pacCMaTpuBacMyro JaJICC B PYKOBOACTBC ITaHCIIb IL1anbl MOJI0KEHMH.

CTpyKTypa BEKTOPHOR MOJeNu [ E 3]

|f:K|:|bITb HacTpoeyHYlo NaHens|  O6HoBUTE |

PacueTHes nonoeHHa
i+ BCe (" BLIGOpPOYHEIE

|D12345E?891D11121314151E

OTofpaxare BEKTORa
{* BCE (" BEIOOpOYHEIE

1234

HanmkeHuAa kagpos
" FPororpadua f* KuHo

[v Hyrepauua sexTopoe
FoopauwHatHee | cetka [ ocu
[v LEET nonoskeHWi/EoHTUpoE

K.oopauHaTe | Touka odzopa |

K.oopamHaTE! Yron ofizopa:

Vo- [0 B=[5000
ze-[ines | _>rowme |

Macwras
(¢ BCA MOgEE
(' N0 BEIOPAHHOMY SHAYEHMID

0.039 - - MPHHATE
P partagHT

NokasaTe TPAEKTOPMIN BEKTOROE
/0-He nokazeieated [

a4 1
Coxpanure B dadin Wk _KDAM. bmp | m=4
[W noKasBIEATE SPryMEHTEI MOLETH (1!2-*3!4)
W NOKESBIEATE EUHELLMA KOHTYP0E PLB( 5,75 :]
W nokasbIBaTE CEASM BEKTOROE 1
|~ noKasblBaTh 3YSYaTHIE NEPEnE4M V=

0.039m

Puc. 3.14. Tlarnens CTPyKTypa BEeKTOPHOI Mo1e/IH
3/1ech MOXXHO BBIOpaTh pa3iWyHBIC OMIMU MPOCMOTpa — OTOOpakaTh HE BCE
MOJIOKEHUSI, W BBIOOPOYHBIC BEKTOPA, MCIOJIB30BATh PEKUMBI HAIOXCHHUS KaIpOB,
O0TOOpaKaTh HyMEPAIMIO BEKTOPOB, OTOOPaXXKaTh CETKY, KOOPJAUHATHBIE OCH, BHIOUPATH

NPOU3BOJIbHBIA  MacmTad WM  (QOpMUPYEMbI aBTOMAaTUYECKHU, paccMaTpUBaTh
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TPACKTOPHUHU ABWIKCHHUS BCKTOPOB. J_—[J'I}I IMPOCTPAHCTBCHHBIX BCKTOPHBIX MOI[CJ'ICﬁ
YCTaHaBJIMBATb PA3JIMYHBIC YIJIbI 0630pa. Tax)ke MOKHO ITOKa3hIBaTh O0O3HAYCHMS

OCHOBHBIX TapaMETPOB KOHTYPOB (apryMEeHTOB, (DYHKIIUH, CBsI3eH, mepeaay).

3.1.3.2. biok maHesnel BbIBO/Ia KHHEMATHYECKUX XapaKTEPUCTUK

Ilnanbl MoI0KeHU#i — MMaHETb MpeJHa3HauYeHa TAKXKe I OTOOpaKEHUS TUTAHOB
MOJIOKEHUH BEKTOpHOM Mojaenu (cM. puc. 3.15), Ho B omimunu oT manenu CTpyKTypa
BEKTOPHOM MOJeaM, 3/IeCb KpoMme OOIIMX OMNIMH, MOXXHO TaKXe HaKIJIaIbIBaTh
BEKTOPHYIO MOENbh Ha 000N omHONBETHBIN (oH wim ¢GoH m3 Gdainma (11 3TOTo
HeoOxoaumo 3apaHee 3aiith B Konpurypaums=> Ilapamerpnl pacuéra u
oTOOpaskeHUs1 M TaM HACTPOUTh JaHHBIE mapameTpsl). Ha puc. 3.15 mnoxazano
OTOOpaKEHHE BEKTOPHON MOJICTN peXuMe HaoXeHus kaapo doto, a Ha puc. 3.16 B

pexkume Kuno.

] MnaHbl NOAOXEHWUA [r=r] -2 =)

|§EKpbrrb HACTROEYHYHD naHenb§| DﬁHDBMTb‘

PacyeTHeIE NONO#KEHHA
" Boe (* BEIGOpOYHBIE

|DBES12151821 24273033

OTofpaaTe BEKTOPA
{* BCe " BRISOPOYHEE

[1234

HanaseHia kagpos

(¢ Pororpagua  KuHo

[w Hyriepauma sexTopos
K.oopamHaTHele v ceTka [ ocu
[v LEET Nonos#eHMi KOHTYROE

KoopamHaTe! | Touka ofzopa |

KoopamHaTel )
WEHTRE: Hron ofizopa:

“e= 0,000 = |0.00 PRvy.
ve= [0.000 p=30.00

Zo=|0.049 -» MPMHATE

Macwrad
(* BCAMOLENE
(" NO BEIGDAHHOMY ZHAYEHMID

0032 Fel -» MPHHATE
P parmeHT

[Mok.a3aTs TPAEKTOPMI0 BEKTOPOE
A0-He NOkaSEEATES

[

CowpaHiTe & gaiin PL_KDAKM. bmp

Puc. 3.15. [1anenp II1anbl MOJI0KEHU I

BbIOpaH pexum Hanoxxkenust kaapos - @ororpadus
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MAaHE! MOACKEHWA =N =R

CkpbME HACTPOEYHYD NaHENk | [ DGHOEMTE Y

[~ PvaeTHble N0NOHEEHA
@ sce Ewifiopodreie MoKaaposoe ABMXEHWE MOAENM
[0723466785101112131415 16

MonosweHwe Md

— OTofpamare BEKTODa
i* Bce " BrIGopOYHEIE

I'I 234 <==Hazang | Brepeg ==» MNpepeare [E=c) | ‘

Ha.ﬂD}KEHHﬂ K.aapoE
~ ®ororpagua & KuHo

¥ Hurepauma BexTopas
KoopauHatHeie W cetka W ocu —_

v LEeT nonoskeHui/koHTypos f'z
F.oopoMHaTE | Touka obzopa | — @D
K.oopouHaTel I 3
ueHTpa: Yron ofizopa:
o= [0.000 a=[0.00 x| @

‘o= [0.000 - [30.00
o= ID.D49 -5 MPUHATE I

Macwras |
{ ECArMOogEns
O BBIGPEHHOMY SHAYEHMIO el 1 — |

IU.U32 M -3 MPUHATE I ry
P partaeHT I — - |_=.
Is X

Mok a35TE TPAEKTORMID BEKTOROE
#0-HE NoK 33EIBaTES

jo

CoxpaHuTe & daiin PL_KDAM bmp

0.032 m

Puc. 3.16. [Tanenp ITinanbl OJI0KEeHU

BbIOpaH pexxum Hasoxkenust kagpos — Kuno

3aBHCMMOCTH NapaMeTpPoOB — T[IaHEIb TMpEIHA3HAUYCHA I OTOOPaKCHUS
3aBUCHUMOCTEH KHHEMATHUECKUX MapaMeTPOB BEKTOPHOM Mozeu (cM. puc. 3.17).
Ha pucynke 3.17 cieBa pacnonoxeHa HacTpoedHas aHelb, TO3BOJISIONIAs HACTPANBATh
BHJI, MacIlITad, KOJIMYECTBO OTOOpaKaeMbIX I'pa(UKOB, UX BPEMEHHOE OTKJIIOUCHHE U
HacTpanBaeMbIe TTapaMeTpPhl, TAK)KE Ha HEW HaXOAATCsl KHOMKU CKPbITh HACTPOEYHYI0
nanejab, OoHoBuTh 1 Coxpanutrh B ¢aitn GrKDAM_1.bmp. Kuonka CKpbITH
HACTPOEYHYI0 MaHeJb — MMO3BOJISET yOUpaTh MaHesb, IPU HEXBAaTKE MECTa Ha dKpaHe.
Knaonka O0HOBUTBL HeoOXoauUMa JUIsl IPUMEHEHHUS BBOJIMMBIX HACTPOCK Ha rpaduke.
[Tpu Haxxatuu kHonku Coxpannth B ¢aiia GrKDAM_1.bmp B nanke REP co3naércs
daitn GrKDAM_1.bmp.

CJokeHue mapamMeTpoB — IMaHEIb MPEHA3HAYCHA JIJIT OTOOPaKEHUS 3aBUCHMOCTH

CyMMbl (Pa3HOCTH, TMIPOU3BEJEHUS, [EJICHHUS, BO3BEACHHS B CTENEHb) JIBYX
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KMHEMaTU4YECKUX IapaMeTpOB BEKTOPHON MOJIENM, OTKJIaAbIBaeMoW Mo ocu Y OT
Pacu€THBIX TOJOKEHUN MOJIeNH, OTKJIaJbIBaeMbIX Mo ocu X(cM. puc. 3.18). Pabora c
HACTpoilkaMu TpaduKOB B OSTOM TMaHENH aHAJOTUYHA TMaHedn 3aBHUCUMOCTH
apaMeTpoB.

Pa3HoCTh YIJIOB BEKTOPOB — NIaHENb NIPEJHA3HAYEHA U1 OTOOpaKeHUs pa3HOCTH,
YIJIOB MEX]y JBYMSI BEKTOpaMH, OTKJIAJAbIBAEMON MO OCH Y OT pacUETHBIX MOJIOKEHHM
MO/JIEJH, OTKJIaAbIBaeMBbIX 10 ocu X(cM. puc. 3.19). Paborta ¢ Hactpoiikamu rpadukoB B
ATOM MaHEIN aHAJIOTMYHA MMaHe 3aBUCMMOCTH MapaMeTpoB.

IIpupamenune napamerpa, 1-1 1 2-s1 NPOM3BOAHBbIE — ITAHENb IIPEHA3HAYECHA JIIS
OTOOpakKeHMsI Pa3HOCTH IapamMeTpa OT €ro K€ 3HAueHUs B 3aJaHHOM pPacuyéTHOM
MOJIOKEHUH, a TAKXKE €0 MEePBOM U BTOPON TPOU3BOJAHBIX, OTKIIABIBAEMOM 110 OCH Y OT
pacu€THBIX MOJIOKEHUN MOJIENH, OTKIaapIBaeMbIX 1Mo ocu X (cM. puc. 3.20). Pabora c
HacTpoWKaMu TIpaUKOB B JTOM TMaHENM aHAJOTMYHA TaHEIM 3aBHCHMMOCTH

napaMeTpoB.

3aBMCMMOCTM NapaMeTpoB == E=h="

= 360.000000; Y= 126.869898; Xmin= 0.000000; Xmax= 360.000000; dx= 360.000000; Ymin= 78.4(
= 360.000000; Y=-5106.884497; Xmin= 0.000000; Xmax= 360.000000; dx= 360.000000; Ymin=-6(
= 360.000000; Y=-5562979.738947; Xmin=0.000000; Xmax= 360.000000; dx= 360.000000; Ymin-
= 360.000000; Y= 0.030000; Xmin=0.000000; Xmax= 360.000000; dx= 360.000000; Ymin= 0.0565
= 360.000000; Y= 457 539461, Xmin= 0.000000; Xmax= 260.000000; dx= 360.000000; Ymin=95.0:
= 360.000000; Y= 490562 498452, Xmin= 0.000000; Xmax= 360.000000; dx= 360.000000; Ymin= -
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PacueTHbIe NoNoHEHUA
(* Boe ( EwBopouHbie ay - s

0123456728310111213141516171 a,- Vs

b e e e
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M3 »ToM maHenum Tak:K€ MOKHO BBI3BaTh ITaHE/b CBOZ[Hble XapPpaKTEePUCTUKH
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Puc. 3.23. [lanens Harpy3ku, peakiuuu, ronorpagsi

[Tanens [Mapamerpuyeckuii ananaus (cMm. puc.3.24, 3.25) mo3BOJISIET PaCCMOTPETh

HU3MCHCHHUC PA3IMYHBIX KHHCMATHYCCKUX U JUHAMHUYCCKHX I1apaMCTPOB Ha BBI6paHHBI€

IUIsl aHAJIN3a KNHEMAaTUYECKHUE WM TUHaMu4eckue napamerpsl. Ha puc. 3.24 npuBenén

Bu1 naHenu Ilapamerpuyeckuii anaiam3 Ui BBoja M3MeHseMbIX 1 AHaIU3UPYEMBIX

napamMeTpoB M rpaduka u3MeHseMbIx napamerpo. Ha puc. 3.25 npuBeneH Buj naHeau

IMapameTpuyeckuii aHaaM3 /ISl BBIBOJIA TPaUKOB aHATM3UPYEMbIX TApaMETPOB.
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[Tanens IeyaTh — BBIBOJI BCEX JAHHBIX MOJICTH cM. cTp. 19.

3.1.4. Beinmagarwiee MeHI0 Pe:kuMbl

Hcnonp30BaHre JaHHOTO MEHIO MPU BBI3BAHHBIX IMaHENX 0J0KOB BBoja BeIBOMA
MIO3BOJISIET B OMNPEACIIEHHOM PEKHUME OTCIIC)KHBATh BIIMSIHUE WU3MEHEHHS TOBEICHUS
BEKTOPHOM MOJEIM B KaXKJIOM pACUETHOM IMOJOXKEHUU Ha HM3MEHEHHUE Pa3IMYHBIX
napaMeTpoB. Mcnonb3yroTes TpY pa3IuuHbIX peKUMa:

[Tanens IloxkaapoBoe aBukeHue mopeau (puc. 3.29), B 3TOM peXHUME CMEHa
MOJIOKEHUI MPOUCXOAUT HUCKIIOUUTEIBHO MO HAXKATHIO HAa KHOMKU IMAHEIM WM Ha
KJIaBHIIIU TTpoOen wiu Enter.

[Tanens Oamn kA aBukennss moxenau (puc. 3.30), B 3TOM pexuMe CMEHa
MTOJIOKEHUH MPOUCXOUT aBTOMATHIECKH JI0 TIPOX0/1a BCETo pabovero IuKia, mepexo/1 B
HOBBIM LIUKJI TPOBOJUTCS MO HAKATUIO HA KHOIKHY TTaHEM WK Ha kiaBuiu Ilpodea nin
Enter.

[Tanens HenpepbiBHOe aBu:keHHe Monean (puc. 3.31), B 3TOM pexuMe CMeHa
MOJIOKEHUIT TPOUCXOOUT aBTOMATUYECKH M HemnpepbiBHO. HampaBiieHHe IBUKEHUS
3amaércd npu Haxkatuu Ha kHonku Hazax nnu Bnepén. A npepbsiBanue padOThl JaHHOTO

pPCXKuMa IIPOXOAUT I10 KHOIIKC Esc.

KDAM v.
Dainel Beoa Beieog | Pexrmel | Pacwwpenna  Kondwrypauna OkHa
—Pafne MokagpoBoe JEMHAEHNE MOZENK
s} - DanH UMKEN JEMKEHMA MOZENN
Cosnare - HenpepblEHOE ABMHEHWE MOZLENN
MrEnkmr

Puc. 3.28. Brinmangarormee meno Pexxnmapl

MNMokaapoBOe ABVXEHWE MOAENN

Maonoserue M2

¢==Hazan |

Puc. 3.29. Ilanens [TokaapoBoe ABU:KEHHE MOIETH

MNpepeare [Ezc) | ‘
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OAWH LMEN ABKMXEHWA MOAENK

Monosterwe H236

MNpepeate [E2c]

Puc. 3.30. [Tagens OauH UK IBUKEHHUS MOJIEIHA

H'E.‘I'IpEphl BEHOE AEMAEHWME MOAENK

MNpepeare [Ezc)

<==Hazapn |

Puc. 3.31. Ilanens HenpepbiBHOE IBH:KEeHUE MOETH

3.1.5. Beinagawiunee MmeHo Paciimpenus
B MeHro pacmmpeHus HaXOAATCS CHCIUATM3UPOBAHHBIC OJIOKH, OMHMCAHHE WX
BBIXOJHUT 3a paMKH JaHHOro omnucaHus (cM. [lomHOe pyKOBOJCTBO IOJIB30BATEIIS

KIAM).

3.1.6. Bemmagawmee meno Kondurypanus

B mento Kondurypanust Haxonates maHe I HaCTPOUKH IporpamMmsl (cM. puc. 3.32).

KDAM v.17.15.07 KBE - Moae
Paiinel  Beocg Beisog Pewwmer  Pacwiwpenns | Kondurypauna | Owrna [lMomowe
T T [ — Mapamerpel pacdera u oToBpamedna
] EAvHWLE! n3mMepeHna
Coznare Tekywme gonyckn
ABTOpP W HA3BAHWE MOZENN
| D HacTpoiika napametpos newaty
* LleeToean nanwTpa
CBpoc NapameTpoE MOgENN N YMOAYaHNHD
SanHaTb

Puc. 3.32. Bemanaromiee meHio Kondurypamus

[Tanens [MapameTpsl pacuéra u oTodpakenusi(cM. puc. 3.33).
CBezieHbl B JIaHHYIO TIaHENb MapaMeTpbl 0COOEHHOCTEW pacuéra, 0003HAYEHUH,

HACTPOEK MaHeNe U CMEHBI s3bIKa UHTepderica MporpaMMbl.
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MapaMeTphl pacyeTa M OTOBPAXEHWA
Pacyer kHHEMATHYECKHX -
NPOHSBOAHBIL: (" WMCNEHHEIM QPP EREHIMPOEEHMEM phioH[EEKTOnHOA[ON G
(% No TOUHBIM POpHYAEM % QAHOLESTHEI  —
" w3 Pakina
Pacyernoe _lmcno 7 & ydeTom "HYneBoro’ NONDHKREHKA |
NoACKEHHA: " "
(* fes yuera "Hynesora NONOKEHMA [ qurcMpoBats nanens "Beon
OpuenTauus cuap TaxecTw: | - < & v - [v ®HrCHPOEATE NaHeME "Brigon
1o ocH Mo ocH Mo ocH [~ PUKCUPOBATE EHYTPEHHME NAHENW
[v oTpHUETENEHOE HAaNpaENEHWE Manens Esoa Merem EaEm
MonoxurensHan @ [ ) {* Haneso " Haneen
* MPOTHE 4ACOB0N CTPEKH [NON0#KMTENEHOE
L LIEEATEE] . . R " Hanpasa {* Hanpaea
NpHBEAEHHBIX ' no 4acoBoi CTRENKE [OTPUMLATENEHDE)
[~ WCNOAL30BATL NPOMEXYTOUHLIE APrYMEHTH
Pt oToGpa#EHHA NPOMERYTOHEIR SPryMEHT O
o
r
l_
|~ pacyer napametpos JIBC anfa npomexyr apryMeHTos HAM CHHTESA
(B OBC-naHeny Heot:0amMm0 San0iHKTE NapateTpkd)
WMHTEpEaN 3308p#KH NPH HENPEPEIEHOM Nokase |100 Hs3bik uHTeppehcallnterface language)
Yenoerbie oGo3HavYeHHA: Puyccruli p—
[v ympoweHHoe ofo=HaYEHME BEKTOPA [ nMokazbiears syduarele nepeg,
™ NoKAassIBaTE APrYMEHTEI MOEMM
[~ NOKASLIESTE GYHKLUMK KOHTYPOE
™ NOKASEIEATE CEAZH BEKTOROE
CoxpaHuTe | OTraeHuTE

Puc. 3.33. [lanens IlapameTpbl pacuéra U 0TOOpaKeHU

[Tanens Equauubl u3mepenns (cM. puc. 3.34).

B sTOoM 1unanoroBoM okae Bbl MOXkeTe BBIOpAaTh U3MEPEHUs, C KOTOphIMU Bam Oy et
ynoOHee pabotaTh. V3HayanbHO YCTAaHOBJIGHBI HAWMOOJEE YACTO MCIOJIb3yEeMbIe
u3MepeHus. Bel MokeTe TOMEHATh €AVMHUIIBI U3BMEPEHUS U TIPU TOTOBOM MOJIEIH, €CIIU

3a0bLIH YCTaHOBHUTL X CHa4dala.

[Tanens Texymue gomycku (cMm. puc. 3.35).

910 okHO HEOBXO/INUMO 3anyckats a0 co3xanus Mmoaeau. [Io ymoruanuro Bo
BpeMsl CO3JaHusl MOJAENTH OyayT BOCIPUHUMATHCS BOCBMHU3HAYHBIE YHUCIA C ABYMs
uudpamu nocie 3anaroil. Yacto ObIBaeT HY>)KHO BBECTH 3HAUYEHHE, C TPEMS-UETHIPHMS
nudpamu nocie 3anatoil. [Ipu 3ToM npu BBeIeHUH, CKaXXeM, apTyMEHTOB MOJIENH, BbI
CMOKETE BBECTH TaKOE YHCJIO, HO IIPH COXPAHEHUH TPETHUH M YETBEPTHIM 3HAKH I1OCIIE
3ansToi He OynyT yuTeHbl. [[03TOMY HY>KHO BBICTABUTH MOPSAOK YHUCET U 3HAKOB MOCTE

3aIsITOM 3apaHee.
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LuHa, 1
(" FAMANHMETR [Fba]
(" CaHTMMETP [m)

CrOpOCTE NUHERHARA,
" i

" cric
o o

YHeokopeHue nuHERHDE, YW
" mmdc

" cmfc
T

Cuna, F
(" auHa [auH=gr=cm/s%]

(" kMnorparr-cunalkrc=naH]

f# HewomoH [H=kr+rmic?]

MowHocTE, M
Barr [BT)
kMnoeatT [KET]
rerasarT [MET]

APr B CeKyHay [apric]

U N T I B RO

HpeneHanA mowHocTe, Md
{* nparan [MN/m)

(" ofparHanim/M]

EAWHWUEI M3MepeHMA

Hron, o]
{* rpagyc (rpaa)
" rpag [rpa)

(" pagMaHel [paa)

CrOpOCTE YrnoBan, w
" rpanfc
" rpafc
{* pagic

YHeokopeHue yrnoeoe, £
" rpag/c
" rpofc?
{(* pagic

b ordeHT, M
(™ [MH*CR
(™ KFC* e
¥ Hem

KMNOrparta-cinas METP B CeKYHLY [Kro*m/c]

NOWAaaUHaA cuna [MHetpuyeckan) [n.c.[mer.]]
NOWAaaKMHan cuna [aHrnuiickas) [nc.faqr.]]

Mo yracon4aHumo

bacca, m

" rparra [r)

{* RHnorpardr [Kr]
(" ToHHa [T]

A OrEHT WHEDLMK, J

" recnt

(" krecnt

(* pkrent
Bperan, t
" MMNMCERYHLE [rc]
ceryHa [c]
FAMHYTS [1]
yac [4]
EYTEM [cyT]

I I

AHepria, E

(o Oacoyne [dx]

(" apr [apr]

(" K.anopua mMexayHap. [kan)
(™ KrC*ETp [kroem)

(" KMNOBATT B Yac [kBT=y)

knno
{* B npoueHTax (%)

(" B aonAs [0.x]

CoxpaHuTe OTragHMTE

Puc. 3.34. [Tanens EqxuHMIBbI M13MepeHust

Tekywwe AoMyCKK
Yucno umdp Oépaseu SHAALL M Mocne Toukk
IuH 12345.679 3
Hrnoe 12345E.78 a8 2
CropocTeri 12346673 g 4
YekopeHuii 1234 BE73 g 4
Macc 123456.78 8 2
b oriEHTOE MHERLLM 12345673 g 4
Cun 12345E.79 a8 2
MoreHToE 123456.73 ] 2
BpetdeHi4 12346673 g 4
AHEprAM 12345 673 g 3
MowHocTH 12345.678 8 3
HpoensHol MowHocTd 12345678 a8 3
kI 123 3 n
Mo yraonyaHu | OTrmeHuTE |

Puc. 3.35. [lanens Tekymue gonycku
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ABTOp M Ha3BaHHe MOJIeJIM - cM. TyIaBy 2.Hauasno pabotsl, puc.2.3.
[Tanens HacTpoiika napameTpoB nedyatu (cM. puc. 3.36).

5 HacTtpoiika napaMeTpos neuatw =3

[MporparMMa NpoOCHMoTRE M NEYaTH OTYETOR
|C:\F‘rogram FilestMicrosaft OfficehDfficel SNWINWORI J
[ OTKPLIBATE OTYETHI B POHOBOM PESKUME
Kartanor pacnonokeHus NporpaMel
|C:AK DM
KaTtanor gaHHbIX 008 NedaTu
|C:\KDAMNDATA

PaEfn wasNoHa NeYaTH
|C:'\KDAM\PIE\F‘1 atf

Katanor roToELX OTUETOE
|C:AKDAMARER

K&aTanor roToELX OTUETOE
|CAKDAMSTEMP

|
]
]
]
|

Puc. 3.36. [lanens HacTpoiika napaMmeTpoB ne4atu
[Tanens LiBeTOBas MaJIMTPa — MAHEIh HACTPOWKH IIBETOB OTOOPaKCHHS KOHTYPOB
WM Pacu€THBIX MOJOXKEHUH Mozaenu (cM. puc. 3.37,a), HOMEP CTPOUKH ITOU TaOIHIIBI
COOTBETCTBYET HOMEPY KOHTYpaA WU TIOJIOKEHHSI, HOMEP BO BTOPOM U TPEThEM CTOJIOIIE
3TO HOMEp IIBETA, U3MEHATH €r0 MOYKHO TMPSMO B siUEHKe TaOJHUIIBI, a MOKHO JBAXIbI

IIIEJIKHYB MBIIIKOW CMEHUTH uepe3 naHensb LBer(cm. puc.3.29,0).

= LiBeToBas nanvtpa =

M | Kanrypoe MonoskeHui

=

Leet

CcHOBHbIE LUBETA:

2
3
4
B}
-
7
g
g

[ononHWTENbHbIE LBETA:

Onpenenite UBET == |

oK | OmveHa |
B El E @ Mo yronsano | EoHpaHHTb| 3akpeTe |

a) 0)

Puc. 3.37. Ilanenu IiBeToBasi nanutpa (a) u Lier (0)
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Copoc mapamMeTpoB MoJeJIM MO YMOJYAHMI — MPUBOJUT K M3MEHEHHIO BCEX
HAaCTPOCYHBIX TMapaMeTpoB MOJECIM K MapaMeTpaM MO yMOJYaHHIO, JIaHHBIC
KMHEMATHUYECKON MOJIENIA, MAacCOBBIE XapaKTEPUCTUKH, 3HAUYCHHUSI CHJI 1 MOMEHTOB HE

3aTparnBarOTCs.

3.1.7. Beinagaiomee MeHio OkHa
ABTOMAaTHYECKOE BBICTPAUBAHUE BCEX OTKPBITHIX MaHENeW MpOorpaMMbl B TpU
pekuMa oToOpakeHus nanenei (cm. puc.3.38).
Kackang — cm. puc.3.39, [lapkerom — cm.puc.3.40, MuHUMHU3MPOBaTH BCE (BHIOOD
JAHHOTO TYHKTa TMOBTOPHO MPHUBEAET K Pa3BEPTHIBAHUIO TMaHENEH /10 HOPMAaJbHOTO

pasmepa) — cMm.puc.3.41.

KDAM v.17.15.07 KBB - M
Dainel  Beoa Beieog  Pewwmer  Pacwmpenwa  Kondurypauwa | OkHa | Momowe
P A Kackaaom
] Mapketom
Cosnare MuHWMWINpoBaTE BCE
OTEpRTE
Puc. 3.38. Brinmagaromiee meHro OxkHa
KDAM v.17.15.07 KBB - Moaens 4 - 0
Qaitnel Bsos Beimog Pexumbl Paciwwpenws  Kordurypsuma Oxa  Momols
- Buisoa
MnaHbl NoOAOXEHWH (=] ~Crpyktypa—
33BUCMMOCTY NapaMETDOE e
[ CNOXeHWEe NAapaMETDOBE Crpykr dopi
— d5 Pa3HOCTb YrioB BEKTOPOB Kunematura
I% _( CRPLITE HACTROSMHYID mamam.l OtHoBTE a - R
IE (-nﬂ _____ FomT 180 MaaHel noa,
'+ BCel ELIDOPOYHLIE.
’1‘123458739101112131415181?1{‘ 3 }SG
o
[ Bug rpadura Macuras —— 160 T
T TouRm % Eguneit R_D(
r @ rpueas ' PasnusHmil 140 Cym. napam
r: || © Basncamsii T
- LK I pasromacurmabHocTe/X=Y/ If%
V | n ; Koopgutathnie v cetra v ocn 120 Paanlgrnns
T w3 Tl Konwsecteo rpagiron (neﬁnnumeﬁj'l1— If;
A3 [ Mora- 100 Mapamer
mJd s A s [ Paswocte yraos
Mace xaprkul e F E Na ,He,,lﬂennp |Bem,p | w0 LlMHAMHRA |
FA = I ma 1 2 }?QUL
Cunet
= Tpve.arp.
MD n 4B
Pextmbt _Toporpag |
a i
Noxaaposo OuHara.x-ku
pi] Boe annbie|
Paiosuvkn | Cownamm, a haiin Grknant 2hmn L Pb)
(111 Map. sHanuz
Herpeperi A
e MNap.curres
Ll & |
OrpeiTa Mogens: |C:\KDAM\Models\KBE\ Test_vvods\Tvé [ Moayns1 PL3 6es caased, pap.] 26.12.2017 13:01:39-13:05:39 4

Puc. 3.39. Pexxum Kackan
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KDAM v.17.15.07 KBB - Moaens 4

C SN

@ainer Beog Beisog Pexwmer  Pacwwpenus  Kongwrypauma Oxkna  lNMomows
. i ~BuiBon
ALY @bl NONOXeHMIA Pa3sHOCTL YINOE BEKTOPOB =N ES r—
] o | 06 | X=36.000000, Y= 168463041, Xmin= 0.000000; Xmax= 36.0000 .
Gerem KPbITh HACTROEYHYK MAHE L HOBTE (=
[~ PacyeTHele nonoseHdA CrpyxT.@opH
DTKPLTE i+ sce 1 EbifiopouHElE ~KHHEMaTHES
* |D3ES12151E21242?3033 T
et [ Orofipasare gekTopa |
_H=0paHHoeE | i Bce " BEIGOPOUHEE Mnams non.
frzse - +— Jex
Sanucats HanoseHua kagpos _I_ _ 3aB. napad
Beom | @ Parorpapua O Kiho L ’
bt ¥ Hymepauus EekTopos - - A
AT KoopguratHee [v cetka v ocu A L o Cyra. na?am.
| [ BT nonoskeHmil koHTYpoE: L "
Bpema R — J— L
V i KoopauHare: I Touka ofizopa | X Pazn. yrnos
v  Koopaurarer | 32 36 %
Maparer)
m,d
o i ] CnoxeHne napameTpos (== =] 3aBMCMMOCTV NapamMeTpoB [= = =] ke
ACE. AP-KiA
= a; + a; X=36.000000, Y=11.536859, Xmin=0.000000; Xmax= 3600000 X=270.000000; Y=101.536958, Xmin=-80.000000; Xmax=270.
Fﬁ v X=270.000000; Y=-2503.5255634; Xmin=-80.000000; Xmax= 27
iy PP 5 2 e S E——— e o—— o —E——— E— X=270.000000. Y= -T1T4487 245776, Xmin= -30.000000; Xmax=
L s o T T — X=270.000000; Y=0.067850; Xmin=-$0.000000; Xmax=270.001 | | _Mpus harp
,WD IR U Y T e T X=270.000000; Y= 224.028601: Xmin= -90.000000; Xmax= 270 r
an . X=270.000000, Y=542557.042489; Xmin=-90.000000; Xmax=2 %
MomerTs! __**__l__l_'_l__l_l__l__l__ :
oaorpadg
[ Pexump 2 e | | | l | | | | —oAarpa
Fic w e 1 T e T T T
] o e i e e 0 A R B A I
m & ——i——i——t——'———l——-’——"——'—’— [ Bce ganHoie |
Patiou.umk X
R S S ”
4 3 12 16 20 4 24 28 *® 36 Map.aHanus
R e e i A e T
/!
S S S A A £00 i Memetis
-125

OtkpeiTa Mogens:

|CAKDAM\Modelsi KBE\ Test_wvvods\Tvd

Moagyne1 PL3 Bes ceaseid, sap.]

26.12.2017 13:01:39-13:11:19 2

Puc. 3.40. Pexxum Ilapker

KDAM v.17.15.07 KBB - Moaens 4

-] |

Bpetaa |
=

Kt mMonens

mJ
Macc. sap-tu
FX
Cuikl
)

M omeHTE

Pexumb

i
Mokagposo

i

Pafiou.umkn

Qaiinel  Beog Beieog Pexwmel  Pacwwmpenna  Kondwrypauma Oxna  MNMomows
rPafnb Brinon
CTpykTypa |
] PYKTYP.
Coznats = =
CTpykT. dropii.
Orkpems Kunemaruka
W =6pattos MnaHe non.
B =
= v
Sanucare 3aB. napar.
Beoa v
ApryreHTE!

OTkpeITa Mogens:

|CAKDAM\Models\KBB\Test_vvods\Tvd

[ Mogyne1 PL3 Ges ceaseid, sap.]

—JuHamuka |

P

TpHe. Harp.

JuHar. i-ku

Bce nauuue-‘

|
26.12.2017 13:01:39-13:12:36 )

Puc. 3.41. Pexkum MUHMMH3HPOBATH BCE
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3.1.8. Beimagawimee menro [Homoies

KDAM v.17.15.07 KBB - Moaens 4

Kondgurypauws Owkna | MNomows

O nporpamme

OBwan cnpaeka

(JBo3HAYEHNA KMHEMATHYECKON MOJENK

(JBo3HaYEHWA AMHAMWYECKDA MOJENK

HPEBHJ'IE BEBOA3 TE&J’IHLI,H-HEHEHHﬁ ApryMEHTOB, BEQEMEHH, CUN W MOMEHTOE

WMHcTpykuma nonszoeatens Lhelphelp_rus.pdf

Puc. 3.42. Brimagaromee mexro ITomoinns

-, | OB03HAYEHNUA KMHEMATHYECKOR MOAENM = =

CTEI_-]KTI_-]QH&SI CXeMA MEXAHWUIMA W O0TOGpaXAINMIA e8 BEKTOPHLIA KOHTYD

¥ | _ MapameTpuueckasa dopMyna Moaenu
[ m=4
HUCNO BEKTOPOB
a (1 ‘253 |4)
1
el MWDK BER TUVE
Mn 3(,5,&-2'(13) CIMCOK BEKTOPOB
(ZB—CZ2+A(1'2_§\ CTMCOK ChyYHKLIMIA
\ \KoHTypa
() :X 0 g apryMeHT MoLenq \CBHBb MEXy BEKTOpamu

MNpos - pPRCUE THEIE NONMKEHWSA MOOE W,
T - padoduid uikn (epemsa pasoTs).

MapamMeTpel BEKTORE NAOCKORH MOOEW:
t - ANkHE,
a - Yron HaknoHa,
% - MMHERHEA CKOPOCTE,
@ - Yrnoeas cKopocTe,
W - NMHERHOE YCKOpEHWE,
£ -yrnosoe YokopeHue,

MapaMeTpel BEKTOPE NPOCTREHCTEEHHOA MOAE MM
I - AnKHE,
O - Yrof HaKNoHa B NN0CKOCTH XY,
B -yron NoEOpOTA B NAOCKOCTH X2,
Y - NMHERHAA CKOPOCTE,
W - YrNOEaA CKOPOCTE B NAOCKOCTH XY,
wh - YrNoEaa CKOPOCTE B NAOCKOCTH X2,
W - NUHERAHOE YCKOpEHME,
£a-Yrnosoe YCKOPEHWE B NNOCKOCTH XY,
Ef-yrnoeoe YokopEHWE B NNOCKOCTH X2,

Puc. 3.43. [Tanens O003HAYEHUA KHHEMATHYECKOM MAHEIU

3.2.bokoBble naHeaun ObicTpOro gocryna (Beoa, Beioa) nporpammel
VMKOHKHM ITaHened aHAJIOTMYHbl IVIABHOMY M BBINAJAIOLIEMY MEHIO, IIO3TOMY IIpU

HaXXaTHUM Ha HWKOHKH, BbI3BIBACTCA COOTBCTCTBYIOIIAA ITAHCIIb, IIPU OTXKaTOM MKOHKE
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NaHenb 3akpbiBaeTcs. KpoMe TOro, eciv HaxkaTb Ha 3arojOBOK COOTBETCTBYHOLIETO
paznena OOKOBOM MaHENH, MPOU3BOAMUTCS CBEPTHIBAHUE WJIM Pa3BEPTHIBAHHE JAHHOTO
pasjena, B 3aBUCUMOCTH OT cOCTOsIHUSA. CaMu MaHeIu MOKHO MPATATh, HAXKAB MBIIIKOMI
Ha MECTO B [IAHEJSX HE 3aHATOC UKOHKAMMU.

Takke MOXKHO TTOMEHSATh M3HAYaIBHOE TIOJIOKCHHE TTaHe el Win 3a()UKCUPOBAThH

ux (cMm. Kondurypamus -> [IapameTpsl pacuéra U 0oToOpasKeHHs1).
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4. OTPAHUYEHUSA, CBOBOJJHOPACIIOCTPAHAEMOM BEPCUU
"KJIAM"
Pacuét mMokeT mpou3BOUTCS C UCTOJIb30BaHUEM Muiockux moayneit (Ihnl-11n4) u
npocTpaHcTBeHHBIX Moayaei [Ipl-I1p6, IIp7-11pl3, IIp18, I1p19.

KonudecTBeHHbIC OrpannyueHus, He Ooee:

- 200 pacu€THBIX MOJOKECHUMA,

- 20 aprymMeHTOB MOJETH,

- 50 KOHTYpPOB B MOJIEJIH,

- 501 BexTOp B MOJICIIH,

- 20 BEKTOpPOB B KOHTYpE,

- 2 IEHTpa Macc y BEKTOpa,

- 3 BHEIIHUX CHUJIBI,

- 3 BHCIIIHUX MOMEHTA,

- 6 COBMENIEHHBIX Tpa(UKOB B TAHESIX IPAPUKOB.
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5. TOPSYME KJIABUIIHN KJIAM (KEYBOARD SHORTCUTY)
B KJAAM «ropsuuey» KIaBUIIM JENSATCS HAa 4 rpynmsl, Opu paboTe ¢ ropsuyuMu

KJIaBHIIIaMH, TpeGyeTc;I MNCPCKIOIUTCA Ha JIATHUHCKYIO PACKIIaJAKy KIaBHATYPBhI.

(cm. Tabmuiry 5.1.)

Tab6mmma 5.1.
Omnepanum ¢ MyHKTaMH MEHIO /ISl BLI30BA MaHeJIei
Co3nanne HOBOU MOJECIIH Ctrl+N
OTKpBITHE CO3TAHHON MOJEITN Ctrl+ O
CoxpaHeHue TeKyIIel MOJEIH Ctrl +S
N36pannbie Moenn Ctrl+F
ITeuaTn Ctrl+P
Brixon Alt+F4
ApPryMeHTHI MOJIEH Ctrl+1
Bpewmst paboTbl nanenu Ctrl +2
Kunemaruueckas MOIenb Ctrl +3
MaccoBble XapaKTepUCTUKU Ctrl +4
BBoj cu Ctrl +5
BBoj MOMEHTOB Ctrl +6
CTpyKTypa BEKTOPHOW MOJICITH Ctrl +7
[TaHbp! TOJOKEHUI Ctrl + 8
3aBHCHMOCTH ITAPaMETPOB Ctrl +9
CrnojxeHue mapamMeTpoB Ctrl + A
Pa3HOCTB YI7IOB BEKTOPOB Ctrl +B
ITpupanienus napameTpa BeKTopa, 1 -5 u 2-s nporu3BogHAas Ctrl+D
[TpuBeeH. HArPy3KH, UHEPIL. ¥ SHEPT.XapaKTePUCTUKH Ctrl+ G
Peaknnu B mapHupax Ctrl +H
Pacyer nuHaMHYeCKHX TapaMeTPOB Ctrl + K
AHanu3 mapameTpoB Ctrl +L
[TapameTpudeckuii CHHTE3 Ctrl +Z
PenaktupoBanue
Bripesanue BoiienieHHOro 00beKkTa B Oyep oomena Ctrl + x
Konupopanue BbizieieHHOTO 00beKTa B Oy(hep oOMeHa Ctrl + ¢
BcraBka o0bekTa 3 0ydepa oomMeHa Ctrl +v
OTMeHa TeKylero AeicTBus Esc
PenakTupoBanmne B Ta01MIaxX
BcTraBka HOBOM CTPOKH Insert
Y nanenue BRIOPaHHOHN CTPOKH; Ctrl + Delete
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OO6HOBUTH TpaduK, 0TOOpAKAIOIIETO TAOIUILY F5

[lepebop cHUMBOJIBHBIN TMONe B Tabauuax rpapuKoB IIpo6en
(Tak)Ke MOKHO HMCITOJIb30BaTh JICBYIO KHOIIKY MBIIIKH)
OTMeHa TEeKyIIero AeHCTBUS Ctrl +Esc
BceTrpoennblii apudMeTnyecKuii KaJbKYJATOP B MOJISIX (HA OHO IeHCTBHE)
CymMupoBaHue X+Y
Brruntanue X-Y
YMHOXEHUE X*Y
Jlenmenue XY
Bo3Benenue B creneHb XY
Boluncienre BBEJEHHOTO apu(METHUECKOT0 ACHCTBUS Eenter
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