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BBepneHue

OCHOBHbIe NOoNoXeHus

APM Bear npeacrtaBsnsieT cobor cuctemMy pacyeTa napameTpoB HenaeanbHbIX NOALUMMHUKOB Ka-
YeHwus, paspaboTtaHHyto B HTL, «ABTOMaTM3npoBaHHOE NpOEKTUpoBaHMe MalmH». Ha3saHne cnucremsl
NPOUCXOAMNT OT aHrn. «bearing» (NOALWMNHKK). HengeanbHbI NOALWMNHUK — NOALUMNHUK KaYeHusl, reo-
MeTpuyeckne pasmepbl KOTOPOrO UMEIOT OTKIOHEHWS OT HOMUHASBbHBIX 3HAYEHWA.

C nomoubto APM Bear MoryT GbiTb paccunTaHbl CrieaytoLume XxapakTepucTk/ NoaLwnmHuKa:
nepemeLLeHns B NOALNMHMKAX KaueHUs;

HanbosblUMe KOHTaKTHbIE HaMPSKEHUS;

[ONrOBEYHOCTb;

CUIbl, EVCTBYIOLLME Ha Tesla KaueHus:;

MOMEHTbI TPEHUS;

noTepu MOLLHOCTY;

TEnnoBbiAeneHe B NOALLIMMHIKE.

PacueTbl MOryT GbITb BbINOMHEHbI A4S LLIAPUKOBBIX Y POSNMKOBBLIX NOALIMMAHMKOB BOCEMU TUMOB:
e  LLIAPUKOBbIX paguarbHbiX;

LLIAPMKOBbIX Chepryeckmx;

LLIApUKOBBIX paananbHO-YNOPHbIX;

LLIAPUKOBBIX YMOPHbIX;

PONMKOBLIX paauanbHbIX;

PONUKOBbIX CEPUYECKMX;

PONMKOBLIX pafnanbHO-yNopHbIX;

POSNKOBBIX YTMOPHbIX.

TpeboBaHus K annapaTHOMY M NpOorpaMmMHOMYy obecneyYyeHunro

Cuctema APM Bear npegHasHayeHa ons nepcoHarnbHbIX KOMMBIOTEPOB C YAacTOTOW npoLleccopa
0,5 My wnu BbiWe, ¢ MUHMMarbHbLIM 06bemMoM onepaTvuBHon namaTn (RAM) 128 Mb6ant. Cuctema
paboTaeT B onepauunoHHbIX cpegax MS Windows XP, Vista.

KpaTkun nyreBoguTesnib N0 pyKkoBOACTBY

Bo BBepeHum (HacTosLmiA pasgen) NpuBoaaTcsa oblime cBeeHUs o0 HasHavyeHun cuctembl APM
Bear, paccuntbiBaeMbIX NapaMeTpax 1 Tunax NoALunHUKOB, a Takke cUCTeMHble TpeboBaHusa K anna-
paTHOMY U NporpaMMHOMY 06ecrneyYeHmio.

Maga 1. 3agaum, ucxopHble AaHHbIe U pe3ynbTaTbl COAEPXUT ONMCaHne 3aga4, KOTopble MO-
ryT ObITb pelueHbl ¢ nomowbio APM Bear. anBOﬂMTCﬂ TOYHOE onpepeneHne Bcex NCXoOHbIX AaHHbIX
N pacCYnUTbiBaeMbIX NMNapamMeTpoB. PaCCManMBaIOTCﬂ (*)OprI npeancrasieHna pe3ynbTaTtoB pacyHeToB.

MaBa 2. UHTepcpeinic APM Bear 3HAaKOMUT NONb30OBaTENs C OCHOBHbIMW 3f1IEMEHTaMUN UHTEp-
(erica. B rmaBe npvMBOAMTCA NMUCAHWE TMABHOrO OKHA CUCTEMBI, @ TAKKe CMpPaBOYHMK BCEX KOMaHZ
rMaBHOIO N MUKTOrPadnyeCcKoro MeHHo.

Nnaea 3. Kak pabotatb ¢ cuctemon APM Bear coaepXut NosiHOE PyKOBOACTBO Mo paboTte ¢
cuctemon. B rmaBe nmpuBoauTCS nocrnedoBaTenibHOE OMNUCaAHWE TUMWYHOTO ceaHca paboTtbl ¢ APM
Bear. [Noka3zaHO kak BbINOSIHAKTCSA OCHOBHbIE Onepaunn - BBOA UCXOAHbIX AaHHbIX, BbINOSIHEHUE pac-
yeTa, NPOCMOTP U COXpaHeHWe pe3yrbTaToB, NevyaTb MCXOAHbIX OAaHHbLIX U pe3ynbTaToB pacyeTa, re-
HepaLms TeKCTOBOro danna otyera.

MaBa 4. basa gaHHbIX NpMBOANT onucaHme paboTbl ¢ 6a3or AaHHbIX NOALWMNHUKOB. [peacras-
neHa cTpykTypa 6a3bl AaHHbIX, €€ UCNONb30BaHNe U peJakTMpoBaHue.

Mmaea 5. APM Bear B Bonpocax u oTBeTax BKMYaeT OTBETbI Ha BONPOCHI, KOTOPbIE MOryT BO3-
HUKaTb Npu paboTe ¢ CUCTEMON.
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maBa 1. 3agaun, ucxogHble AaHHbIe U pe3yrnbTaThbl

NMoaxop K pacuyety noawmnHMkoB B APM Bear

MoawmnnHMKM KadeHnsa npeacTaBnaoT cobon ogmH M3 Hambonee MaccoBbIX BUOOB AeTanen ma-
LUVH, UCMOfb3yEMbIX B COBPEMEHHOM MaLLMHOCTPOeHMM. [JocToBepHOE onpedeneHne napameTpoB U
onTUManbHbIN BbIOOP pexuma paboTbl NOALWMMHUKOB UMEIOT NEPBOCTENEHHOE 3HAYeHMe ANsi Xapak-
TEPUCTUK MPOEKTUPYEMOrO MEXaHW4YecKoro obopyaoBaHus, B MEPBY ovepedb Ansl ero TOYHOCTU U
OONrOBEYHOCTMU.

He GygeT npeyBenuueHWeM ckasaTb, YTO OMNpefefieHMe XeCTKOCTU M NepeMeLLEeHn SBMsSeTCs
KpaeyronbHblM KaMHEM U B TO X€ BpeMs KaMHEM NPETKHOBEHMS Npu pacyeTe noawmnHukos. XecT-
KOCTb MUMeeT DOorbLIOe 3HAaYEeHNE U, KPOME TOro, OHa MCMOoNb3YeTCs NPW pacyeTe MHOMMX Apyrux napa-
METPOB.

Knaccuuyecknii meToq pacyeTa XXeCTKOCTM OCHOBAH Ha PEeLUEHUN Tak Ha3blBAaeMOW KOHTaKTHOM
3agaun. [ina pelleHns 3Ton 3agaym MCNonb3yTCs METOAbl TEOPUN YyNpyrocTun. PelueHne KOHTakTHON
3apayn 6asmpyetcsa Ha psae OOMNyLEHWN, U3BECTHbIX kKak ycrnosusa epua. OgHumM m3 Haubonee Bax-
HbIX Cpean 3TUX YCrnoBun siBnsetca TpeboBaHne abCoOMNOTHON MagKoCTU KOHTaKTUPYIOLLMX NMOBEPXHO-
cten. B To e BpemsA NOBEPXHOCTU pearnbHbIX OO BLEKTOB BCEraa MMEeHT MOrpeLlHocT hopmbl. AMMNU-
TyAa 3TUX NOrpeLLHOCTEN CONOCTaBMMa C BENMMYUMHOWM KOHTAKTHbIX NepemeLleHnin. OTo AenaeT Knaccu-
yeckne MeToAbl PELUEeHUs] KOHTAKTHOW 3aJaym HenpurogHbiMu, owmnbku moryt gocturate 100% un 60-
nee.

B HTL «ABTOMaTuanpoBaHHoe lNpoektupoBaHne MawmnH» paspaboTtaHa obLias Teopusi KOHTaKTa
HeugeanbHbIX NMOBEPXHOCTEN. B 3TOM Teopum CyleCTBEHHO y4MTbIBaeTCa CTaTUCTU4Yeckas npupoaa
NpOLEeCCOB, UMEIKLLUX MECTO MPWU KOHTaKTe HeupearnbHbIX NoBepxHocTen. PaspaboTtaHbl achdekTnB-
Hble MeTOoAbl ONpeAeneHnst KOHTAKTHOM XXECTKOCTM 1 nepeMeLleHnin. HagexHoCTb 3TMX MeTofoB nog-
TBEPXAEHA AaHHbIMM 3KCMEPUMEHTAIbHbIX UCCIe40BaHNN.

BaxHbIi MOMEHT, KOTOPbIN HY)XXHO UMETb B BUAY NPV pacyeTe NoALLMMNHUKOB COCTOUT B TOM, YTO
pearnbHbI KOHTAKT Mexay Tenamm KadyeHusi U JOPOXKaMU KayeHUs MMeeT CTaTUCTUYECKUI XapaKTep.
CnepoBatenbHO, XapakTePUCTMKN NOALUUMHMKA, Takue Kak XECTKOCTb U NepeMeLLeHns, MOXHO onpe-
AENUTb TOMbKO B CTAaTUCTUYECKOM CMbICIE — KaK BbIOOPOYHYIO peanu3aumio, cpegHee 3HavyeHune, amc-
nepcuto un T.n.

B APM Bear paccunTbiBaeTca BblIOOpOYHast peanuaaums KOHTAKTHbIX NepeMeLLEeHUA NOALUNMHU-
Ka, cocToswwasn n3 100 anemMeHTOB. VMicnonb3ysa ee, Bbl MOXeTe onpeaenvTb cpegHue 3HavyeHus nepe-
MELLEHUI U XXECTKOCTU, X ANCNEPCUN, MAKCUMarbHble, MMHMMarbHbIE U Hanbornee YacTble 3Ha4YeHus,
dopmMy nonen paccesHua U T.4. T.e. NapaMeTpbl, KOTOPbIE PACCYUTLIBAIOTCS C MCMOSNb30BAHNEM KOH-
TakTHbIX NepemMeLleHnii (MOMEHT TPEHUS, MOTEPU MOLLHOCTU, Harpysku, eNCTBYOLNE Ha Tena kade-
HWS1), TakkKe NpeacTaBneHbl kak MaccuBbl U3 100 aneMeHTOB (C COOTBETCTBYIOLLUMU CTAaTUCTUYECKUMMU
Xapaktepuctukamu). OTu pesynbTaTbl MOryT ObiTb OTOOPaXeHbl pas3nuyHbiMKM crnocobamu - B BUAe
Tabnuubl, rMCTOrpammsl, rpacuka, anopbl U gaxe C NOMOLLbK aHMMauuu. 3To gaeT Bam peanbHyto
KapTUHY NOBeAEHUA MOALUMMHMKA BO BCEWN €€ CNOXHOCTU U NMOSTHOTE.

Tunbl NOALWNNHNKOB

C nomoupto APM Bear MOXHO paccuyntaTh LLIApUKOBbIE Y POMMKOBbBIE MOSLIMNIHMKA BOCbMW Hau-
bornee yacto ucnonb3dyembix TMNoB (Tabnuua 1.1).

Ta6bnuua 1.1 — Tunbl nodwunHukoe, paccHyumsieaembie APM Bear.

Tun Cxema OnpegeneHne Tun Cxema OnpepeneHune
PagnanbHbin LLlapukoBbin noa- | PaguanbHbin PonukoBbin  nop-
LLIAPUKOBBbIN LWMNHWK ANns paboTbl | PONIMKOBLIN LWMMNHKUK ans pabo-
NOALLUMMHMK B YCNOBUSIX pagu- | NogLMUMHUK Tbl B YCNOBUAX

anbHOW HarpysKku. pagvanbHOW  Ha-
rPY3Ku.
Cdpepuyeckun LapukoBbi noa- | Ccepuyeckun PonukoBein  noga-
LLIAPVKOBbIN WWMHUK C  [ABYMS | POJIMKOBBIWA WWMHWUK C ABYMSA
NOALUMMHMK psoamu  Ten kadve- | NogLMMHUK psgamu Ten kade-
HUa ans paboTbl B HUs ans paboTbl B
YCINOBUSIX pajuanb- yCcrnoBusix  pagu-
HOW Harpysku. anbHOW Harpysku.
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PagnanbHo- LapukoBblii noa- | PagmanbHo- Ponukoebin  noa-
YMOPHbIV WKWNHUK, paboTato- | ynopHbIA LLUWMHUK, pabo-
LLIAPUKOBbIN WMA B YCNOBUSIX | POSIMKOBBLINA TawLWwun B yCnoBu-
NOALLMMHKK KOMOWHMPOBaHHOM NOALUUMHKK AX KOMOWHMpOBaH-
Harpysku, BKIHO- HOM Harpysku,
yarLlen oceByl U BKIlOYatoLLlen oce-
paguanbHyto cuny BYIO 1 pagauarnbHyto
cuny
YnopHbIn LapukoBbIii noa- | YnopHbi PonvkoBein  noga-
LLIapUKOBbI WWNHUK, paboTato- | PONMKOBLIN LLUWMHUK, pabo-
NoALNMHUK WMA B YCMNOBUAX | NOALLMMHKK Tawwmii B yCrnosu-
YMCTO OCEBOW Ha- X 4YMCTO OCeBOW
rpy3ku. Harpysku.

UcxogHble fgaHHbIe

reomempus...

[nsa 3agaHvns reomeTpun MOALUMMHWMKA WCMOMb3YOTCA crnegylowme napameTpbl (Tabnvua 1.2).
MapameTpbl MOryT ObITb BBEAEHbI aBTOMaTUYeCckn M3 6a3bl AaHHbIX ANS CTaHA4apTHbIX NOALUMMHUKOB
kayeHus. [na obneryeHns Boibopa B 6ase AaHHbIX ByayT oToBpaKeHbl TONbKO NOALIUMHUKM BblIGpaH-
HOro paHee Tuna. [jnanor py4HoOro BBoAa Nno3BonseT BBOAMTb NapameTpbl NOALLUMMHMKOB, KOTOPblE He
BKITIOYEHbl B ©6a3y AaHHbIX.

Tabnuua 1.2 - leomempuy4eckue OaHHbIe.

HaumeHoBaHue
OnpepeneHne napameTpa Tunbl NoAWWNHUKOB
napameTpa
BHeLwHuin [OnameTp BHelLUHero konbua MOALIWUMHMKA, HO- | [nsa Bcex TMNoB MNOALUMMHMKOB.

avameTp, MM.

MUHanbHoe 3Ha4dYeHne KOTOpOoro cosnagaeT C
anamMmeTpom OTBEPCTUA.

BHyTpeHHuUi
avameTp, MM.

[dvnameTp BHYTpPEHHEro KosbLa MNOALUWMHMKAE,
HOMWHanbHOe 3HaYeHWe KOTOpOoro coBnagaeT
C AuamMeTpom Bana.

[nsa Bcex TMNOB NOALLUMHUKOB.

OuameTp Ten
Ka4yeHuns, MM.

HomuHanbHoe 3HayeHue anameTpa Tela Ka-
YeHnd.

[lna Bcex TMNOB NOALLMNHUKOB.

Yucno ten
KayeHus, [-].

[na ogHOPSAAHLIX NOALUMHUKOB — oblliee Yunc-
Mo Ten KadyeHus, AN MHOTOPSAHbLIX - YUCHO
TEN Ka4yeHUsi B OgHOM psaay.

[lna Bcex TMNOB NOALLMNHUKOB.

Yucno psgos,

[]

Uucno psgoB Ten kadeHnus B nogwmnHuke (1
unu 2).

Ons pagmanbHbIX (OAWHOYHBIX)
1 YNOPHbIX NOALLINMTHUKOB

Yron KoHTakTa,
rpag.

Yron mexay HanpasneHveMm OerCTBUSA Harpys-
KM 1 NITOCKOCTbIO, HOPMaribHOW K OCY NOALUNII-
HUKa.

Ona cdepuyeckux un paguans-
HO-YMOPHBbIX  MOALIMWMNHUKOB, a
TaKKe OJ19 YNOPHOro POJSIMKOBO-
ro NOALWUMHKUKA.

OnuHa ponuka,
MM.

TeOpeTVI"IeCKOG 3Ha4yeHne AOrnnHbl 30Hbl KOH-
TakTa Mexgy poJsiukomMm un ﬂ,OpO)KKOI7I Ka4vyeHU4d.

Tonbko AN POSIMKOBBIX MNOA-
LLMMNHWUKOB.

LWnpuHa noa-
LUMMNHKKA, MM.

LLinprHa nogLumMnHuKa ycTaHoBOYHas.

[nsa Bcex TMNOB NOALLUMHUKOB.

[nsa Toro, 4tobbl n3bexartb oWMOOK NP BBOAE AaHHbIX, B MpOrpaMMe peanv3oBaHa NpoBepka Ha
JonycTumbln MHTepBan. LUupyvHa [onycTUMbIX WHTEpPBANoB AOCTATOYMHO Benuka Ans Toro, 4Tobbl
BKMOYaTh BCE Criyyau, npencraBnsalme npakTMYeckun nHtepec. [ns napaMeTpoB reomeTpum 3Tm

WHTEpBarnbl MMEKT crneayowme 3HadeHus (Tabnuvua 1.3).

Tabnuya 1.3 — Jonycmumbie uHmepeans! 0551 napamempoe 2eoMempuu.

HanmeHoBaHune MuHumanbHoe MakcumanbHoe
napameTpa ponycTtuMmoe 3HavyeHue JonycTtumMmoe 3HavyeHue
BHewHWn gnameTtp, Mm >0 2000
BHYTpeHHUN gnameTp, MM >0 2000
[OnameTp Ten KayeHusa, mm >0 300
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Yucno ten kayeHus >0 200
Yncno pagos Ten kadeHust >0 10
Yron KOHTakTa, rpag 0 90
[nvHa ponvka, Mm >0 700
LnpurHa nogwimnHmnka, Mm. He 3agaHo He 3agaHo

B cnyyae BBOga 3HauyeHWs BHe
AONyCTUMOro UHTepBana cuctema Bbl-
pacTt coobueHne o6 owwunbke (puc.
1.1).

CoobuieHye ofi owWbke B JaHHbIX m

@ " NKMHa ponKKa” BENHHMHE A0n#Ha BeiTe Mexay 0 W 700 1t

Puc. 1.1 CoobuweHue 06 owubke.

ToyHOCMb U320MmoesieHus
Ins Toro, 4Tobbl OXapakTepn3oBaTb TOMHOCTb BCEX TUMOB MOALUMMHUKOB MCMONb3YtoTCst BueHus
Kornevy, nogwunHukoB (Tabnuua 1.4). 3agate GrueHne konew MOXHO, UCMOoNb3ys 6a3y AaHHbIX OTKIIOHE-
HUIA B 3aBUCUMOCTM OT Krnacca TOYHOCTU U HOMMHANbHOro pasmepa (auameTtpa konbua). Jonyctumble
WHTepBanbl AN napaMmeTpoB TOYHOCTM NpuBeAeHbl B Tabnuue 1.5.

Tabnuuya 1.4 — JaHHbIe MOYHOCMU U320MO8JIeHUs1 MOOWUMNHUKa.

HanmeHoBaHue napamMeTpa OnpepeneHne napameTpa

BueHuve BHelLHero konbLa, MM PasHocTb Mexay MakCMManbHOW M MUHMMAanbHOW TOSLLMHOWN
BHELLHero KonbLla nogLlunHuKka.

Buenwne BHYTPEHHErO KoJibLa, MM PasHocTb Mexay MakCUMarbHON U MWHUMASbHON TOJLMHON

BHYTPEHHEero Komnbua nogLnnHuka.

Ta6bnuua 1.5 — Jonycmumbie uHmepeasnl 07151 napaMempoe moyHocmu

MuHunmanbHoe MakcumanbHoe
HauvmeHoBaHue napameTpa
gonyctumMoe 3Ha4yeHue gonyctuMoe 3HayeHue
PagnanbHble ©OuveHUs O0pPOXKK >0 10.0
KayeHUsa BHELUHEero KomnbLua, Mm '
PagnanbHble 6ueHus OPOXKKU
A Aop >0 10.0

Ka4yeHud BHyTpeHHero Kosmnbua, MM

Ycnoeust pabomei...
Ons onvcaHus ycrnosuin paboTbl nogwunHuka B APM Bear vcnonb3ytoTcst criegytolne napameT-
pbl (Tabnvua 1.6). JonycTMMble 3HayeHWs AN NapaMeTpoB, XapaKTepu3yHLLMX YCrnoBus paboTbl
noALIMNHUKa NepeyncneHsl B Tabnumue 1.7.

Ta6bnuuya 1.6 — [JaHHble ycnoeuli pabombel.
HaunmeHoBaHue
napameTpa
Tun ycTaHoBKW,
«O» unn «X».

OnpeaeneHve napameTpa Tunbl NOALWMUNHUKOB

Tun ycTaHOBKM paananbHO-ynopHblX | Ons  paguanbHO-ynopHbIX

noALIMNHUKOB Ha Bany (puc. 1.2-1.3).

noaLnnHMKOB

PapgnanbHas cuna, H.

CocTtaBnsiiowass CyMMapHOW Harpysku,
KOTOpasl HanmpaBreHa BAOMb paguyca K
LIeHTpY BpaLleHus.

Kpome ynopHbIx nogLmn-
HUKOB.

OceBas cuna, H.

Coctasnstowas CyMMapHOVI Harpysku,
KOTOpasa napasnesibHa OCh BpalleHUs.

Kpome paguanbHbiXx nog-
LLIMMHWKOB.

PagnanbHas cvna Ha

PaguanbHas cuna, JewcTBylollas Ha

Ons paananbHO-YyNOPHbIX

TEJNIbHOIo 0CEBOro CMeLleHna BHYTPEH-
Hero 1 BHeLWHero Kkonewy noglnnHuka.

HarpyxeHHown ornope, H. Harpy>KeHHbIM nogwmnnHuk (puc. 1.4). NoALINMNHNKOB
PagnansHas cuna Ha PagnanbHasa cuna, genctsylowas Ha | ns  pagmanbHO-YNOpHbIX
HeHarpy>xeHHou onope, H. HEHarpy>XeHHbIV NoAWNMHUK (puc. 1.4). | NogWMNHUKOB
OceBas cuna OceBas cuna, obecneumBaroLlasn npea- | Ona pagmnansHO-yNopHbIX
npegHatara, H. HaTAr; NpyKNagbiBaeTca NyTemM OTHOCK- | MOALUMMHUKOB
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KoadhdbmumeHT
OVNHaMUYHOCTH
Harpysku, [-].

KoahpurumeHT, yumTbIBaOWNIA CTENEHD
YOAPHOCTM Harpysku, MPUITOXKEHHON K
NOALWMNHUKY; 3aBUCMT OT Xapaktepa
BHELLHEro BO3AeNCTBUSA.

,D,J'Iﬂ BCEX TUMOB MnoaLunn-
HUKOB.

CwmeLlleHre paguansHoro

PagnanbHoe cmelwleHve konel noa-

Ona cdepuyecknx noa-

npegHaTsra, Mm LUMMHMKA, KOTOpOoe AO0CTUraeTcsl B NPO- | LUMMHWUKOB
uecce cOOpKM NOALLMNHWKOBOIO y3na.

KonnyectBo MNOSMHbIX 060p0TOB noa-

CKOpOCTb BpawleHud, [na Bcex TmnoB nogwwn-

06/MUH. LUNMNHWKA 32 eANHNLY BPEMEHM. HUKOB.
Twun Harpy3ku, NOCTOsIHHas | XapakTtepuayeT WMHTEHCMBHOCTb OEWcT- | [Ins Bcex TMMoB nogLwimn-
NN nepemMeHHasi. BWsI HArpy3kn BO BPEMEHN. HWKOB.

Tabnuya 1.7 — Jonycmumbie 3Ha4YeHuUs1 Ons napamempos ycrioeusi pabomail.

MuHumanbHoe MakcumanbHoe
HanmeHoBaHue napameTtpa
AonycTuMoe 3Ha4yeHue | 4onyCcTUMOe 3HaYeHue
PagnanbHas cuna, H 0 10000000
OceBas cuna, H 0 10000000
CkopocTb BpalleHus, 06/MuH 0 100000
KoadppmumeHT guHaMMYHOCTH 1 5.0
PaguanbHoe cMmelleHne npegHaTara, Mm 0 10.0
PagvanbHas cuna Ha Harpy»keHHou onope, H 0 10000000
PagnanbHas cuna Ha HeHarpyxeHHon onope, H| 0 10000000
OceBas cuna npegHartsara, H 0 100000

B APM Bear paguanbHO-ynopHble MOALWMMHUKA pacCMaTpuBaloTCs YCTAHOBMEHHbIMU B nape C
3epKanbHOW YCTAHOBKOW C obssatenbHon oceBon 3atskkom (puc. 1.2-1.3). 3aTskka BHYTPEHHUX
oborim, Korga ocu Ten KavyeHus CKpelwmBalTca Mexay noawunHukamm (cxema «O»), obecnevmBaeT
BornbLUYIO XXEeCTKOCTb y3na.

B 3aBMCMMOCTM OT CXeMbl YCTaHOBKM NOALLUMHUKMA NO-PasHOMY pearmpyroT Ha Tennosble aedop-
Mauum cuctembl. Ecnn kopnyc npu pabote HarpeBaeTcs Gonblue, Yem Bar, UK BbIMNONIHEH U3 MaTe-
prana c 6ornee BbICOKMM KOI(PDULMEHTOM FIMHENHOrO pacLumMpeHnsi, To ¢ cxeme «O» OCeBOW HaTAr
yBenuumBaeTcs, a B cxeme «X» — yMeHbluaeTcd. Ecnu xe Temnepatypa Bana 6onblue TemnepaTypbl
kopnyca, To ¢ cxeme «O» HaTar ocnabeBaeT, a B cxeme «X» — yBenmyMBaeTcs.

MogwwnnHmK, Harpyska KOTOpOro yBenuuMBaeTcsa nog AencTBMEeM BHELLUHEW OCEeBOW CUMbI, Ha3bl-
BaeTCsA HarpyXeHHbIM. [oAWnnHUK, Harpyska KOTOpOro yMeHbLUaeTcs Nof AeNCTBUEM BHELLHEN oce-
BOW CUIbl, HA3blBaeTCHA HEHarpyXeHHbIM (puc. 1.4).

HeHarpy>XeHHbIN
NOALLMMHUK

Harpy>KeHHbIN
NOALUMMHUK

Puc. 1.2 Cxema ycmaHoeku «Oy. OceBas cuna

#h

Harpy>eHHbIn
NOALUMMHUK

HEHarpy>XeHHbIN
MOALLMMHUK

OceBas cuna

Puc. 1.4 HaepyeHHbIlU u HeHazpyXeHHbIL
paduarsibHo-ynopHble MOOWUNHUKU.

1
Puc. 1.3 Cxema ycmaHo8KU «X».

Mocne BbIbOpa NeEpeMeHHON Harpysky akTUBHOW CTAHOBUTCS KHOMKa «3adaTb NEepeMEHHYH Ha-
rPy3Ky», HakaTme KOTOpPOW Bbi3biBaeT MeH (puc. 1.5) Bbibopa pexvma HarpyXeHusi (MOCTOSIHHbIR,
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TSDKENbIN, CpefHEeBEPOATHOCTHbINA, CpeAHEHOPMArbHbIN, NMErkni, OYeHb Nerkui, 3agaH nonb3oBaTte-
nem). Ecnu BbIGpaH pexuMm, 3agaHHbIN NOnb3oBaTenem, aBTOMaTUYECKM 3anyCTUTCS pedakTop 3aja-
HUA rpadmka NnepeMeHHON Harpy3Kku, KOTOpbIA NokasaH Ha puc. 1.6.

. |? Di‘l D.I2 Di3 D.I4 Di5 DiB D.I? DiB D.IS ‘I oK |
T = = Cancel |
0a Cnpaeka |
0.8_
07_ =
PEXMMM HArPYHCEHHA E 06
Plesturd Harpy#eHHA 0.5 Ml

0.4_
03 CoegmHeHHe

nz2_ V' NuetiHoe
01_ [ Crnain
ok OTreHa | 0
e Meyate
Puc. 1.5 [lJuanozosoe okHO |x-082 v-045 —l
8b160pa pexuma HazpyKeHUs. Puc. 1.6 Pedakmop 3adaHusi pexuma HagpyxeHusl.

KoopaumHata X = 0...1 pegaktopa pexuma HarpyXeHusi CoOoTBETCTBYeT OTHOCMTENbHOMY BPEMEHM
pabotbl nogwwunHuka. KoopamHata Y = 0...1 pegaktopa COOTBETCTBYET OTHOCUMTENbHOMY 3Ha4YE€HUto
haKTM4ecKMx Harpy3oK 1 MokasblBaeT AOM0 Harpy3kM OTHOCWUTENbHO HOMWHanbHOW. MakcrmanbHoe
3HayeHve Y = 1 cOOTBETCTBYET HOMWHAINBLHOMY 3HAYEHWIO NpUKNaablBaeMbIX Harpysok. [Ana 3agaHus
pexuma Harpy>KeHust HeobxoAuMO ykasaTb XapaKTepHble Toukn. CaenaTtb 3TO MOXHO MW C MOMOLLBHO
MbILLK, MCNONb3YS AN KOHTPOMS 3HAYEHWUS TEKYLLMX KOOpAMHAT Kypcopa U HaxaTtb Ha KHOMKY «[o-
6aBuTb XY» 1 BBECTW KOOPAMHATHI XapakTepHbIX TOYek C knasBmaTypbl. CoeguHeHne Touek MOoXeT
ObITb NMHENHOE UNN CManHOM.

Pe3ynbTtaThbl pacyeTa

C nomouubio APM Bear MOXHO paccuntaTb CneayloLme napameTpsbl:
[ONTOBEYHOCTb;
MaKcuMarbHble KOHTaKTHble HanpsKeHUs;
TennoBblAeneHne B NOALLUIMHUKE;
nepemMeLLeHns B NoALLIMNHNKaX Ka4eHUs;
MOMEHTbI TPEHUS;
noTtepu MOLLHOCTH;
e  Cunbl, AENCTBYIOLLME Ha Tena KadeHus.
OcHoBHbIe pe3ynbTaThl NpeAcTaBneHbl B none «Pe3toMe» ANanoroBoro okHa «Pesyrnbmamsaiy.

HonzoeeyHocms, 4

Mon AONroBeYHOCTLIO MOHMMAETCS Nepvon BpeMeHM, B TedyeHne kotoporo 90 NoALIMMHUKOB U3
100 He OyayT MMeTb yCTanoCTHbIX pa3pyweHun. B gmanoroBom okHe «Pe3ynbmambl» ONg pacyeTta
AONroBE4YHOCTU BEPOATHOCTb O6e30Tkas3HOWM paboThbl MO yMon4aHuio npuHumaetcs pasHon 90%.

Ecnu gna nopwwnHuka TpebyeTtcst 6onbluasi HageXXHOCTb, TO pacyeTHoe BpeMsl paboTbl yMeHb-
wuTcs. Bpemsa paboTbl Npu 3TOM onpefensieTcd YMCNeHHbIMM MeTogamu Teopun HagexHocTu. [Ons
npocmoTpa rpaduka 4ONroBe4YHOCTU (Yac.) oT BEPOATHOCTU Be3oTkasHom paboTbl (%) CNyXUT KOMaH-
na Pe3ynbTtathbl | [lonNroBe4YHOCTb. ..

MakcumanbHble KOHMakmHble HanpshkeHusi, Mla
MakcumanbHOe KOHTaKTHoe HanpsxeHuwe npeancraBndeTt coboi Hanps>XeHne B KOHTaAKTe Hau-
bonee HarpyXXeHHoro tena kKadeHua unnm ero 4acrtu. B APM Bear onpenendaeTcAa Hanborbllee KOH-
TaKTHO€e HanpsaXeHune, p,eﬁCTByrou.l,ee B nogLwnnHuKe.

TennoebideneHue e nodwunHuke, x/4
TeI'InOBbIAeﬂeHVIe npegcraesnaeTt cobol Konm4ecTtBo Tenna, BblgendemMmoe B nogLnnHuUKe B pe-
3ynbTate AeNCTBUSA CUN TPEHMS.

lNepemMeweHUS1 U )KeCMKOCMb, MKM
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Xecmkocmb npenctaBnsetT cobon cnOCOOHOCTb Terna ConpoTUBNATLCA Aedopmaun, Bbi3BaH-
HOW BHELUHEWN Harpyskown, OEWCTBYIOLLEN Ha Teno. YMCneHHo xecmkocmb paBHa cune, Kotopas Bbl-
3bIBaET eauHNYHYI0 Aedhopmaumio (B BbIBpaHHON cucTeMe equHUL, U3MepeHuns).

MopaTnuBOCTL xapakTepuayeT CNOCOBHOCTb Tena AedopMmUpoBaTLCS Nod AENCTBUEM BHELLHEN
Harpysku. YncrneHHoO noaaTNMBOCTL paBHa Aedopmalrm Bbi3BaHHOW €ANHNYHOW BHELUHEWN CUION.

Moa nepemeweHnem Oyaet noHMMaTLCH abCconTHOE NepeMeLLeHne LeHTpa NoALWMWNHUKE, Bbl-
3BaHHOE AENCTBUEM BHELLUHEN CUTbl.

KomnoHeHTbI nepemelleHuns. B 3aBucumoctv ot tuna
NoALIMNHUKA 1 XapakTepa NPUNOXEHHOW Harpysku, nepeme-
LeHne MOXeT ObITb OOHO-, ABYX- U TpexXMepHbiM. B obuiem
cnydyae CymMMapHoOe nepeMelleHne noalnnHuKa MoxXeT
umeTb OO Tpex coctaensowmx (puc. 1.7) — oceBylo, paau-
anbHyto n 6okoByio. OceBoe nepemelleHNe HanpaBrneHo
BOONb OCW Bana; paguanbHoe neprneHavKynspHO ocu Bpa-
LWEeHs M napannenbHO HanpaefeHUo paguanbHON CUnbl;
boKoBOe nepemelleHne MneprneHauKynspHoO OCEBOMY U pa-
anansHoMmy.

BueHusa. bueHnsiMn Ha3bIBAlOTCA OTHOCUTEMbHbIE Me-
pemMeLLeHnsa LeHTpa noaLwunHmka, obycrnoBneHHble ero Bpa-
LeHVeM U 3aBUCHALLME OT reoMeTpuun, TOYHOCTU N BHELLHEWN
Harpysku.

B APM Bear abcontoTHble ¥ OTHOCUTESIbHLIE MEPEME- Py c. 1.7 KoMIOHEHMbI nepeMeweHus
LLleHMs1 COBMagawT, MO3TOMY TEPMUHbI MepeMeLeHUs u 8 NoAWUNHUKE.

BueHunsa MCnonb3ylTCs Kak B3anMO3aMeHSIEMbIE.

PacueT nepemellennii npeacrtaenset cobon agpo APM Bear. MNMonb3oBaTento cuctembl faetcs
YHUKanbHas BO3MOXHOCTb onpeaennTtb (U gaxe, Kak Mbl YBUAMM HWXKE, HEMOCPEACTBEHHO HabnaaTh)
BO BCEX NMOAPOOHOCTSX peanbHyl0 KapTUHy OBWMXKEHMS noAwwuvnHuka. [ns Toro, 4Tobbl 0XapakTepuso-
BaTb NepemMeLLeHns paccuuToiBaeTcsa (mogenupyetcs) maccus u3 100 NonoXeHun LeHTpa NogWwmnnHu-
Ka. [Ina kaxgoro nonoXeHust MoXeT ObiTb BbIMMCIIEHO 4O 3 COCTaBnsawWUX (oceBas, paguanbHas u
bokoBasi). B cnyyae pagvanbHO-ynopHbIX NOALUMHUKOB, KOTOpbIE yCTaHaBNMBaKOTCA napamu, nepe-
MELLEHNST PACcCUMTBIBAOTCS A8 KXXA0ro NoALMNHUKA OTAENBHO (Harpy>KeHHOro U HEHarpy)XeHHOro).

PesynbTaThl pacyeta nepemeLleHnin MoryT ObiTb NpeAcTaBneHbl B BuAe: Tabnumubl co ctatnye-
CKMMM XapakTepucTukamu (cpegHee, oucnepcus, cpeaHekBagpaTuieckoe OTKINOHEHUE), TMCTOrpamMmbl,
nons NOMOXEHUN UeHTpa NoAlmnHMKa Unn aHuMmaumm. MatemaTtnyeckoe oxuaaHue onpegenset no-
noxeHve ueHTpa pacnpegeneHusi. KopeHb KBagpaTHbI U3 gucnepcumn HasbiBaeTcs pa3bpocom unu
CcpefHUM KBadpaTWUYHbIM OTKNOHeHueM. Kaxgas KOMMNOHeHTa CyMMapHOro nepemelleHuns (ocesas,
paguanbHas 1 6okoBas) NoKka3blBaeTCs OTAENbHO.

1) B Bupae Tabnuuel. Ha SkpaHe oTo- Ml PajuanbHBIE GHEHMA (HAMPY3EHHBIA NOAWMNHAK]) E

6pa>KaeTc;| ananorosoe OKHO, coaepika- — B 0SMOSKHbIE NOADHKEHHA LEHTPa (K]
iee OKHO Crhnucka, 3anofiHeHHoe 3Hade-

6okoBoe
- NepeveLleHe
-

aanarnsHoe
nepemeLLeHve

"1 cymmapHoe
— nepemelleHne

o Z4.281 27 .281 27 .281 ET.2E &

HUAAMM KOHTaKTHbIX NepeMeLleHnn LeHTpa cE.2a1 20.281 cE.z2a1 ES'Sj
noaLwnnHuKa. B HMXKHEN yacTn OokHa noka- 25.281 28.381 27.281 27 .24
z0_281 29 ._281 z=2_2681 =4 _2E
3aHbl CTaTUCTUYECKNE XapaKTEPUCTUKMN. 5. z@1 5. 281 —— e ac
Ha pucyHke 1.8 npusedeH npumep 24.251 24.281 29.251 293¢
z7.2681 27 .281 z7.2681 Z5.2E

Tabnuupbl LLIapUKOBOro paguansHo- i za.z81 . R

YNOPHOro NOALUMMHMKA.
Wcnonb3ys 3TOT MaccuB, MOXHO oLie-

HWTb MakCcuMmarnbHble U MUHUMAlbHbIE Ne- Mar. cxmaaHke 27.151
pemeLLleHns, onpeaennTb LEHTP 1 pasdpoc Jucnepcus: 1.936
pacnpeaenexus. OCHOBbIBasiCb Ha nepe- CpeaHersanp. oTk.: 1.385

MEeLLIeHMSAX Nerko paccyutaTb XEeCTKOCTb U

noAaaTnMBOCTL nodwunHuka. Takum obpa- Ok Orrera Cnpaska

30M, Bbl nonyyaete uncyepnbiBatoLlee onu-

caHue ABWXKEHUS NoALUMHMKA. Puc. 1.8 Maccue paduasibHbix 6ueHul nodwurnHuKa.

10
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2) B Buge rucrorpammbl. [ucrto-
rpaMma ucnosnb3yeTcsa Ans Toro, 4ToObl
NPOAEMOHCTpMpPOBaTb OCOBEHHOCTM pac-
npegeneHvst  3HayYeHUn nepemeLLeHNn.
lMpomexyTok Mexay Havbonbwumm U Hau-
MEHbLUMM 3HaYeHUsIMU MepeMeLleHnn ge-
nnTCA Ha ABaguaTtb paBHbIX MHTEpPBAaros,
ANsi KaKOOoro MHTepBana paccuyuTbiBaeTcs
Aons nepeMelleHun, nonagjarowmx B €ero
rpaHuubl (4actoTa).

Ha pwucyHke 1.9 nokasaHa ructorpam-
Ma paguanbHbIX NepeMeLleHNn LaprKoBO-
ro pagmanbHO-yNoOpHOro NOALIMMNHUKAE.

B BepxHen yacTn OkHa nokasaHo Mu-
HUMarnbHOe, MakCcMMarnbHOe W cpegHee
3Ha4yeHne pacrnpeneneHusl.

3) B Buae nons nonoxeHWn LeHTpa
nogwwunHuka. C nomolbo Tabnuy n rmc-
TOorpaMM KOMMOHEHTbI CyMMapHOro nepe-
MELLIEHNS MOKa3blBalOTCA MO OTAENbHOCTW.
Ons Toro, 4ToObBI MPOOEMOHCTPUPOBATHL
COBMECTHOE pacnpegeneHne KOMMOHEHT
UCNONb3YITCA OBYX- U TpexXMepHble nons
paccesHus.

Ha pucyHke 1.10 nokasaHo AByMepHoe
none 6ueHUn LWAPWMKOBOrO pagmanbHOro
nogwunHuka. MNMogobHble rpacgpukn B APM
Bear cTposiTcs Ons nNogwWMNHUKOB, nepe-
MELLEHNs1 KOTOPbIX XapakTepusylTcs ABY-
MSI KOMMOHEHTaMu - paguansHon n 6oko-
BoW. K 3TOMy Tuny OTHOCATCSA pagunanbHble
n chepuyeckne nogwmnHuki. PagmaneHble
CMellleHMs OTKnagblBalTcs BAOMb BeEpPTU-
KanbHOM ocu, BOKOBble - BAOMb FOPWU3OH-
TanbHoW. Touyknm Ha rpaduke obo3HayaroT
NOMOXEHNS LeHTpa NoALIMNMHMKA.

Ha pucyHke 1.11 nokasaHo Tpexmep-
Hoe norne OMeHWi WaprKoBOro pagmanbHo-
YyrNopHOro noAwunHuka. Takue rpaduku
UCNOMb3ylTCA ANS  pagunanbHO-yMOPHbIX
NOALIMMNHUKOB (LLIAPMKOBOMO U POFIMKOBOrO).
MepemelyeHna NOAWMMHMKOB 3TOro TMna B
obLem cnyyae MMeKT TpU COCTaBNSALLINX
— OCeBYyl0, paguanbHylo n BokoByl. 3Tu
KOMMOHEHTbI OTKNaAblBaloTCA BOOMb OCew
rpadmka. Cdepuyeckne TOYKM Ha rpaduke
COOTBETCTBYIOT CYMMapHOMY CMELLEHUIO.
3Hadkamu, MMerWwmMn OopMy 3MMNCoB,
pacnonoXXeHHbIMY Ha KOOPAUHATHBLIX NMocC-
KOCTSX, MOKa3aHbl NapHble pacnpeaeneHuns
KOMMOHEHT OMeHuii: oceBble-paananbHble,
oceBble-00KOBbIe, paananbHble-60KoBbIE.

Wcnonb3ya kHomku «Touku» u «lpo-
eKUMM» MOXHO BKIHOYaTh/BbIKMOYaTb OTO-
BpaxeHne cOOTBETCTBYIOLLMX KOMMOHEHTOB
Ha rpaduke.

FMCTOrparMa paauvanbHbi BUeHwd (Harpy3eHHbIH Mo WMIHAK)

IcTorpamMma panManbHbix GHEHKHA
ARNAWTYNA W HHTEQEAE]
233812 26.8812 303812 | mkra
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Puc. 1.9 lNMpumep cucmoepammbi paduarbHbix 6ueHul.

BMEHMA (MECTHOCTE)
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Puc. 1.10 lNpumep d8yxmepHO20 pacrpedeneHusi nepe-
MeuweHul 0151 paduasibHO20 WapuKkoeo20 NoOWUIMHUKA.
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Puc. 1.11 lNpumep npocmpaHcmeeHHO20 oIS MOI0Xe-

Hul yeHmpa paduasbHO-yrnopHO20 MOOWUNHUKa.
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4) B Buge aHMmauun. [insa Toro, 4To-
Obl gaTb obuiee npeacTtaBneHue o pearnb-
HOM XxapakTepe [OBWXKEHUS nNoAaLINMHUKA
ucnonb3dyeTcs aHumauus. [Ons atoro wc-
nonb3yeTcsa Bce TOT Xe maccus 13 100 no-
NOXEHW LeHTpa NOoALIMMNHKKA.

Ha pucyHke 1.12 nokasaH cparmeHT
aHMMaumMm OUEHWN LWapUKOBOro paguarnb-
HO-yMOpHOro noawwunHuka. B neson un npa-
BOM YaCTSAX OKHa Mofb3oBaTeslb MOXET Ha-
onogatb paguanbHble U GokoBble nepe-
MELLUEHNss  MOALUMMHUKOB,  0BpasyroLLmx
napHbln y3en. B ueHTpanbHOW YacTu noka-
3aHbl 06a NOAWMMHUKA M 4YacTb Bana, Ha
KOTOPOM OHW CMOHTMPOBaHbI. JTO MNO3BO-
nseT HabnwopgaTb OceBble WM pagunanbHble
nepemeLLeHns, a Takke nepekoc Bana.

PaAHanbLHO-¥NOPHbIA NOAWHNHHWK (HAr py¥eHHbIA No QWHnH-K)

Errion Cnpagk.a

Puc. 1.12 ®paemeHm aHumayuu d8uxeHus Onsi
wapukogozo paduarsibHO-yropHO20 NOOWUMHUKA.

Momenm mpeHus, H*m

MomeHT TpeHUsA MOXHO OnpeaenuTb
KaKk MOMEHT, KOTOpbI OOImkeH OblTb npwu-
NOXeH K NOALUMMHUKY, YTOObl KOMNEHCUpO-
BaTb Aencteue cun TpeHus. B APM Bear
paccyuTbiBaeTca (MogenupyeTcs) maccus
n3 100 3Ha4yeHUn MOMeHTa TpeHus (COoOoT-
BETCTBYIOLLMIA MacCMBY NepemMeLLeHnn).

3HayeHnss cun TpeHus MoryT ObiTb
npeacTaeneHsl B BUae: Tabnuupl co ctatu-
CTUYECKUMW XapaKTepucTukamu (cpegHee,
avcnepcusi, cpegHeksagpaTuyeckoe  OT-
KMOHeHWe), ructorpammbl unu rpaduka.
CpegHee 3Ha4YeHMe MOMEHTa TPEHMS noka- . . . .
3bIBaeTcs B none «Pes3rme» OuanoroBoro 0 20 40 £0 80
OKHa «Pe3ynbmamaly. Homep urepauuu

Mpumep rpaduka MOMeEHTa TpeHus
npeacTtaeneH Ha pucyHke 1.13. Mo ocn Y
OTMOXEHbI 3Ha4YeHWs1 MOMEHTa TpeHus, no
ocu X - HOMep NO3MLUUK LieHTpa NOALLUMHK-

Ka, KOTOpPOMYy COOTBETCTBYET 3Ha4eHWe Pyc. 1.13 PacnpedeneHue 3Ha4yeHUl MOMeHma mpeHusi
MOMEHTa TpeHU4.

MapaMeTpbl cMn TPeHWA (HarpyMCEHHbIA N0 AWWNHWK)

MomeHT TpeHus

012

0.04

Idloment Topennm (FH = w

Brixon LCnpaexa |

lNMomepu mowHocmu, Bm

MoTtepu MOLWHOCTU NpeacTaBnsioT coObOM MOLHOCTb, pacCesHHYH B NOALUMHUKE B pe3ynbTare
OEVCTBUA CUI TPEHUS B KOHTaKTe Mexay Tenamm KadeHus 1 Jopoxkamu kadeHusa. B APM Bear pac-
cumTbiBaeTcsa (mogenupyetcs) maccus n3 100 3Ha4YeHU NOTEPb MOLLHOCTM (COOTBETCTBYHOLLMIA Mac-
CUBY NepeMeLLEeHUNn).

3HaveHnst cun TpeHus MOryT BbiTb NpeAcTaBneHbl B BUAe: Tabnuubl CO CTaTUCTUHECKMMN Xapak-
TepucTukamu (cpegHee, aucnepcusi, cpegHekBaapaTuYeckoe OTKIOHEHWE), TMCTOrpamMmel, rpadounka.

CpenHee 3HadyeHne NoTepb MOLLHOCTM NOKa3biBaeTCs B none «Pe3rome» AnanoroBoro okHa «Pe-
3yrnbmamsbi».

Cunebl, delicmeyrouw,ue Ha mesna kaveHusi, H

Cunbl, gencTByOWME Ha Tena KayeHus, NpeacTaBnsitoT cobon HopMarbHbIE CUIbI, MPUIOXKEH-
Hble K TeJlaM Ka4yeHnA CO CTOPOHbI AOPOXeK Ka4YeHUA C KOTOPbIMUA OHU KOHTAKTUPYIOT. 311 cunbl 3aBu-
CAT OT reoOMeTpUN NOALIMNHUKE, TOYHOCTU N3rOTOBMNEHMUS, BHELLHUX Harpy3oK U OTHOCUTENbHOro Noso-
XeHus Ten kadenus u koney. B APM Bear ans kaxgoro n3 100 nonoXeHun LueHTpa nogwmnHmka (Cm.
BbILLE) pacCYMTbIBAIOTCS CUIbl, AENCTBYOLNE Ha Terna KayeHusl.

3HayeHus cun, AeNCTBYIOLLMX Ha Tena KadeHus, MoryT ObiTb NokasaHbl B BUAe 3nopbl U rpaduka
pacnpegeneHnsi Cui Ha Tena KadeHus s Kaxaow u3 utepaumi (puc. 1.14).
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MCI‘IOJ'IbSyH KnaBuwly CHABI, AEACTEYHWMHE HA TENA KaYeHHA (HAarpy>HeHHBIA Mo AWHNHHK)
«Cnegyrowuny Bbl  MoxeTe b
- acnpegengeHHe HOpManbHBIX CHA
nepentn K cnepywuiemy Bup- o
TyallbHOMY TMOJIO)KEHUKO LEH- E
Tpa NOALUMIMHMKA U TakuMm 06- E 2000
pa3omM npocrnegnTb, Kak nme- é
HATCA HOpMalibHbl€ CUIbl B E A 1000
npouecce BpailieHuna nogwunn- 8-
Huka. B npumepe, npuBeaeH- o : . i
1] 4 8 12 16
HOM Ha pWCYyHKe, Tena KayeHus U0 Con ket
HarpyxeHbl HeoaAMHaKOBO.
YT00bI UCMpaBuUTb MONoXeHne Horep Mrepauim 0 Pag. creweHHe, ... 2438
Ten KaveHu1a. .. 14 Bok. cMewEHWe, mEik.... 700 N
MOXHO, Hanpumep, VI/ICI'IOJ'Ib3O- HarpysieHHes Ten... B Ocesan cuna, H... 100.00 Cnenyowi |
BaTb Oonee TOYHbIN noawunn- Makc.cuna, H.. 1268.96 c
HUK UM U3MEHUTb BEnUYMHY ﬂl
npegHartsara. Puc. 1.14 Cunebi, Gelicmgyroujue Ha mesia Ka4eHusl.

Ontopa HopMarbHbIX CUM pacnonaraeTcsd B neBov BepxHen yacTn okHa. OHa BknoyaeT B cebsd
YNPOLLEHHYIO CXeMy NOALIUMHNKA. B ueHTpe noawmnnHnka nokasaH BEKTOP CMeLLeHUs (Ans nogLwunHu-
KOB BCEX TWMOB, KPOME YMOPHbIX NOALWWUMHUKOB). N3 LeHTpa Kakgoro Tena kavyeHus B paguanbHOM
HanpaeneHun oTKMNaaplBaeTCcs cuna, AencTBytoLas Ha Hero. Ecnm yucno ten kayeHust CrnLLKOM Benu-
KO, OHW MOTYT He nokasbiBaTbCcH. Hebonblioe 3ameyaHme o0 HanpaBreHWW, B KOTOPOM OTKMNaabIBalTCA
cunbl Ha anope. [na nogwWnnHUKOB BCEX TWUMOB MCNOMb3yeTCs OAHO M TO XXe HanpasfeHne — no pa-
avycy. B genctBmMTenbHOCTM 3TO CnpaBednvBo TOMbKO AN pagmanbHbiX U chepuyecknx NOALUMMHK-
KOB, HO O/151 MPOCTOTbl Mbl MCNOMb30BaNV paguanbHoe HanpasneHue 1 Ans NOALIMIHUKOB OPYrnx Tu-
nos.

B npaBoii BepxHeln YacTv OKHa Cwrbl, AeNCTBYIOLLME Ha Tena kayeHusi nokasaHbl B Buge rpaduka.
AmMnnuTyga cunbl OTAOXEeHa BAOMb OCM OPAMHAT, BAOMNb Ocu abcumucc oTknaabiBaeTca NopsaKoBbIN
HoMep Tena kayeHusi. CaMoe BepxHee Teno KayeHns MMeeT HyneBon HOMep, HOMepa BO3pacTaloT no
YacoBow cTpenke. Ecnu yncno Ten kayeHns OTHOCUTENbHO HEBENUKO, Ha rpadouke NokasbiBaloTCH TOY-
KM, MO KOTOpPbIM OH CTpouncd. B HwkHeln yacTu okHa npuBoauTcst Tabnuua co cnpaBOYHbIMK Mapa-
MeTpamu.

[nsa 3akpbITUA OKHa HaXXMuUTe KHOMNKY «OK».
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'maBa 2. UHTepdenc APM Bear

Oo6wun Bna

Cuctema APM Bear npegHasHayeHa ans paboTbl nog ynpasreHnem onepaumoHHON CUCTEMBbI
MS Windows Bcex mogudumkauun. MHtepdperic nonb3osatenda APM Bear npocT u noHATeH. [Ans n3y-
YeHusa cuctemol APM Bear n Havana paboTbl ¢ Hert Bam notpebyetca He 6onee 1-2 ceaHcos. B aTton
rnaBe onMcaHbl OCHOBHbIE 3NIEMEHTbI MONb30BaTENbLCKOro MHTEpderica nporpammel. O6LWKIA BUA cuc-
Tembl APM Bear npeacrasneH Ha puc. 2.1. OnucaHve Bcex komaHa MeHI0 NMPUBOANTCS B CMPaBOYHMKE.

[(aBHoe HMKTorpa(*)quCKoe OkHo Tuna OkHo reoMmeTpnyecknx
MEHIO MEHIO noawnnHnKa napameTpoB

[E] :-wer - apm Bzar
Cnpaeka
—— o e e e - - - —
N
TR T [THH] ||
1
EBrennoot guameTp, ... 12 UrHeno DAIOE TET KATSHI. .. 1 |
Brorrpeszogt grametp, v 7 WTOR ¥OHTA¥TA, TPAT. .. e |
JFaMeTp TeNa KassHICL, NOIT... 397 Jmea pomma, Mo, O
TEomS TEN KaxeHE. .. & |
\ —7
E———————————_—,.... |
: . Pampramsrzmae BHeHEOT BHSTIE. WOTEIR  , ML 0.015 |
i (TR TR £ Pappramsrmse BHerEm BEHYTD. BOMELE , ML 0.01 :
-~ —— 4
/‘-_______-___-_______-___-*______-___-__“
I Henuzis nasur :
I
I Pampamsrran crma, H. 1000 Pam. cmenue e EMHATATA, M. HIEICTT. 1
Ocepax crma, H... HiECII PamransHag croa HA Harp.omope, H... HiECI 1
I CropoeTs spanereo, obfrom... 5000 Pampransran croa Ha Yerarp. onope, H...  sfeem 1
[l Knadd. memanermooTer. .. 12 Oerax crma mpemeaTara, H.o HiECT ]
ARGl Elzar Congrigit © AHG]D L, FHEES-20065
\
Ready\ \ \ \ LI v

\

Ctpoka \ OkHo ycriosun \ NHdopmauus o \ OkHo napameTpoB
COCTOSIHMSA paboThbl nporpamme TOYHOCTH

Puc. 2.1 Obuwuti sud cucmembl APM Bear.

UHdopmaumoHHbIe OKHa

MNHdopMaumnoHHbIe OKHa MCMONb3YOTCH Afs TOro, YTobbl 0TOOPa3nTb NCXOOHbIE OAHHbIE N CO-
CTOsIHME pacyeTa. AT OKHa NPUCYTCTBYIOT Ha 3KpaHe MOCTOsIHHO: Tumn rnodwurnHuka, Feomempude-
ckue napamempsi, lNapamempbsl moyHocmu, Ycnosusi pabomei, IHgbopmayus o rnpoepamme.

OkHo Tun nodwurHuka pacrnorioXeHo B NeBOW BepxHen 4actu akpaHa (puc. 2.1). B 3TOM OkHe
oTobpaxkaeTcst NUKTOrpaMMa NOALUUMHUKA, KOTOPbLIA paccyYUTbIBAETCS B OaHHbIA MOMeHT. Ecnu noa-
LUMMHKK He BblIOpaH, TO LIeHTPp OKHa 3aHMMaeT Haanucb: « Type not selected» (Tun He BbiGpaH).

OkHa Neomempuyeckue napamempsi, [Mapamempsl moyHocmu, Ycrosust pabomsi 0TobpaxaroT
napameTpbl COOTBETCTBYHLUNX 3Ha4eHun. Ecnun kakon-nmbo napameTp He MCMOnb3yeTcsa B pacyeTe
BbIOpPaHHOrO TUMa MoALWUMHMKa, TO oTobpaxaeTcsa Haanucb «H/ucn.». Ecru 3HaveHue kakoro-nmbo
napameTpa eLle He 3aaHo, TO OTODpaXaeTcs COOTBETCTBYOLLAS HAAMMUCh.

OkHO UHGbopmayusi 0 npozpamMme NoKasbiBaeT BEPCUIO NMPOrpaMmMbl N JIMLEH3NOHHYK NHGOP-
Mauuio.
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Cn paBO4YHUK KOMaHA

B atom pasgene npencraBsfieHo onnMcaHmne BCexX KoMmaH rnaBHOro n I'IVIKTOI'panI/I‘-IeCKOFO MEHIO.

dain  Bua  JanHele  PacdeT  PesyneTartel.. Cnpaeka
Cnpaexa Ckrl+H
O mMogyne,.. e+l
|
HoBkH Chrlr v [aHens MHCTPYMEHTOE
PesynbTaTel...
3arpysHTb. .. Chrl+L v CTPOKA COCTOAHKA
JonroeedHocTE. ..
COXpaHMTE Chrl+5
COXpEHHTE KK, .. THN NOAWHNHKES, ., CEr+B
EeamMETEMA. .. Ctrl+3 PacqeT
Medate. .. Chrl+R TouHaCTE. .. Chrl+a v MCMoNE30BaTE PACHETHYH MPYS0N0ABEMHOCTE
YCTAHOEKS NEYATH. .. YCnoEMA paboTel,.. Chrl MCnonE30EATE MPYS0N0 A BEMHOCTE NPOMSE0AMTENS
BifpaTe wpkHdT. ..
11.WER
Brixog Chrlx

Puc. 2.2 Cmpykmypa enasHoz2o meHo APM Bear.

Tabnuua 2.1 — CnpaBo4Huk komaHg APM Bear

KomaHnpa OnucaHue KomaHAbI
@ann | Hoebin (Ctri+ N) Co3gaHuve HOBOro pacyeTa NoALmnnHuKa
= Qaiin | 3arpyauts... (Ctrl+L OTkpbiTHe channa APM Bear (*.wbr).
= Y.
o CoxpaHeHne UCXOAHbIX AaHHbIX U pe3yrnbTaToB pacyeTa B
®ann | Coxpanutb (Ctrl+S o
= l P ( ) dann APM Bear (*.whr).
®aiin | CoxpaHuTh Kak CoxpaHeHue UCXOaHbIX AaHHbIX U pe3ynbTaToB pacyeTta C
P 3anpocom umenu B pavin (*.wbr).
Bbi3oB guanoroBoro okHa Belbopa MCXOAHbBIX AaHHbIX 1
ann | Nevats...(Ctr e3ynbTaToB pacyeTa AN BbiBOAA Ha NPUHTEP Unn
() M Ctrl+P y.
neyvyaTu B TEKCTOBLIN parnn otyeTa (*.rtf).
®aiin | YcTaHoBKv nevaty BbI30B cTaHOapTHOrO 4ManoroBoro OKHa HacTPOMKK
neyatu.
®aiin | Bei6paTh WpHdT BbI30B cTaHOapTHOrO AManoroBoro okHa Belbopa
napameTpoB WpudTa MHHOPMALMOHHBLIX OKOH.
. - OTKpbITME NOCneaHero coxpaHeHHoro darna. Mimsa
®ann | NMocnegHwe dannol P A P . P
KOMaHAbl COOTBETCTBYET UMEHU panna.
dann | Beixog (Ctrl+X) Bbixoa n3 cuctemsl APM Bear.
Bkn./BbIkMN. NAaHENN NHCTPYMEHTOB C KHOMKaMU
Bua | [v MaHenb nHcTpymeHTOB
YCKOPEHHOro Bbibopa KOMaHg
Bua | v CTpoka cocTosHus Bkn./BbIKM. CTPOKN COCTOSIHWS NSt OTOBpaXKeHUs TeKyLen
MHdopMaunn
aHHble | Tun nogwmnHuka (Ctr bI30B OMANIOrOBOro OKHa Bblibopa Tuna NoALIMNHUKA.
T Ctrl+B B o]
BbI30B AnanoroBoro okHa BBoJa reoMeTpuyecKmx
HanHble | FTeomeTpus... (Ctrl+G) A A P
napameTpoB.
HaHHble | TouHocTb... (Ctrl+G) Bbl30B AnanoroBoro okHa BBoJa NapaMeTpoB TOYHOCTMU.
HanHble | Ycnosus pabothl... (Ctri+G)| Bbi3oB gnanoroBoro okHa BBoga yCroBuii paboTbl.
B Pacuer | Pacuet 3anyck pacyeTa noALMNHUKAE.

Pacuet | icnonb3oBaTb pacyeTHyto
rpy30noAbLEMHOCTb

PacueT | icnonb3oBaTb rpy3onoab-
€MHOCTb NpoM3BOANTENS

Bbl60p MeTona onpeneneHna rpysonogbeMHOCTU:
pacyeTHada unn gaHHble npou3sBoanTens. [aHHble
npon3soanTena MOXHO MCNoNb30BaTb TOJIbKO ONA
CTaHAapTHbIX NoALUNMHUKOB N3 0asbl AaHHbIX.

[Onsa He CTaHOAaPTHbIX NOALUMMNHUKOB NUCMNOJb3YyEeTCA TeOpUA
HeungearibHOro KOHTakta He3aBMcrMMo OT Bbl60pa.

PesynbTtaThl | PesynbTarthl. ..

Bbi3oB OkHa npoCcMOTpPa pe3ynbTaToB.

PesynbTaThl | [JonroBe4yHoCTb. ..

BbI30B OkHa NpocMoTpa rpadmka ONroBeYHOCTH (Yac.) OT
BeposATHOCTU Be3oTkasHon paboThl (%).

15




APM Bear. Pykogodcmeo ronb308amerisi

» Cnpaska | Cogepxanue (Ctrl+H) BbI3oB cogepxaHus cnpasku no APM Bear
BbiBOA OKHa ¢ nHdopmauuen 06 yCTaHOBMEHHOW BEPCUN
Cnpaeka | O mogyne... (Ctrl+U) APM Bear, paspaboTumke n obnagarerne nuueH3um Ha
nporpaMmmy.
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'maBa 3. Kak pabotatb ¢ cucremon APM Bear

Havyano paboTbl

3anyck APM Bear ocyliectsnsaeTcs cooTBeTcTBytowen komaHaon meHto Windows Myck | Mpo-
rpammbl | APM WinMachine | [ APM Bear. 'pynna APM WinMachine cosgaeTcs npu ycTaHOBKe
cuctembl. 3anyck APM Bear BO3MOXeH Takke U3 rpynnbl MHXeHepHbIt aHanus o6onodkm APM Inte-
grator. Apnbik £3APM Integrator pa3mellaeTcsi Nocre yCTaHOBKM Ha paboyem cTore.
YTtobbl paccunTaTh NOALUMMHUK KayeHus ¢ noMolubio APM Bear HEOOXOAMMO BbINOMHUTL Crie-
ayoLme encTeuns:
1. BBoA ncxogHbIX AaHHbIX
1.1. Bbibop TMNa nogwmnHuka.
1.2. BBoa reomeTpuyeckux napameTpos.
1.3. Beoa napamMeTpoB TOYHOCTM.
1.4. Bsog ycnosui paboTbl.
BbinonHeHune pacyeTa.
MpocmoTp pesynbTaToB.
[MeyaTb UCXOAHBIX AaHHbIX U pe3ynbTaToB pacyeTa.
CoxpaHeHne UCXOAHbIX AaHHbIX U pe3ynbTaToB pacyeTa.
Ona nonyquMﬂ CMpaBoOYHOWM MHopMauum no paboTe C CUCTEMOM BOCMOJSb3YATECH KOMaHOOM
CnpaBka | CogepxaHue. B nosiBuBLieMcst ornaBneHnn crnpaBoYHON cUCTEMbI BbibepeTe nHTepecyto-
wun Bac pasgen.

GENIREN

3ameyvaHue. [NopssdokK 8bInonHeHUs1 pacdema sensemcssi 00CmamoYHO CmMpoa2uM, Mo eCMb HeJlb-
351 88ecmu Ucxo0Hble OaHHble roka He ebibpaH mun nodwurnHuka. Nocrnedyrouue komaHObI 6ydym
rpPOCMOo He aKmueHbl, U 8bli6pams UX HEBO3MOXHO.

BBO,EI, NCXOoOAHbIX OAaHHbIX
BBog vcxogHbIX AaHHbIX npegnonaraeT Bblbop, npexae

BCEro Tuna noALunnHuka, a Takke BBOA reoMeTpu4eckmx napa-
o = LIJapMmele MOg LLIAMNHMEL
METPOB, NapamMeTpoB TOYHOCTU U YCrioBUA paboTbl onopbl. Ans = ) ,
BBOJAA UCXOAHbIX AaHHbBIX CAYyXaT KOMaHabl MeHio [laHHbIe. EAAUAIRNEI IOALMTRS
T 1N YT AHOEK
Bbi6op muna nodwunHukKa & OguHosHe

BbiGpaTb TMN NOAWMMNHMKA MOXHO ABYMS crocobamu: " CaBosHHEI
e BblbpaTb kOMaHay MeHo [laHHble | Tun NoALWUNHUKA;

e HaxaTb kKomObuHauuo knasuw Ctrl + B. " Copepuseckuli noaumnHk

B nosiBuBwemMcsA guanoroBom okHe (puc. 3.1) BbibepeTe € PaananeHo-ynopHeIi naqumne
TMN noawwunHuka n HaxmuTe «Ok». NPOKOHTPONMPOBaThL BbIGOP € Yropreii naguwnHg
MOXHO MO U300paXKeHWIo NoALWNMNHMKA B OKHe Tun nodwurnHuka

— PonukoBEeE NogWUMAHMEK
(puc. 2.1).

OQHOBPEMEHHO BCE 3HAYeHMs NapameTpoB B OkHax [eo- " Paguanereii nogumnHs
mempusi, To4Hocmb W Ycnosusi pabomel OyayT yCTaHOBMEHbI B € Cebepuesiuit nagumnig
cocTosiHue «He onpegeneHo». Komangbl MeomeTtpusa, Tou- " PanuansHo-4nopHEIR NOAWKIHAKK
HOCTb U YcnoBusi paboTbl MeHi0 [JaHHble CTaHOBATCHA AOCTYnN- € YngpHei noauwmmHwK
HbiMM M Bbl MOXeTe BBeCTM Bce HeobXxoaumble AN pacyeTta
NCXOOHble OaHHbIE. ak I OTriEHa | LCnpaeka

[lanee paccmoTpum pacyeT MOALIMMHMKA Ha npuMepe po-

JINKOBOI'o pagnanbHO-yNnopHOro noawnnHUKa. Puc. 3.1 fJuanoeosoe ok+o

8blbopa muna nodWUrHuUKa.

Beod 2zeomempuyecKux napamempos

Bbi3BaTb Avanorosoe OKHO BBOAA reOMETpUYEcKMX napameTpoB MoAwwmnHuKa (puc. 3.2) MOXHO
ABYMsi crocobamu:
e BblbpaTb KOMaHay MeHo [laHHble | FeomeTpus...;
e HaxaTb kombuHaumto knasuw Ctrl + G.

Yncno napameTpoB, KOTOPble AOMKHbI OblTb BBEAEHbI, 3aBUCUT OT TWMNa NOALIMMHUKA. Y4uTbiBas,
YTO NPaKTUYECKN BCE UCMOSb3yeMble NOALUMMHUKM KaYeHUs ABASKTCA CTaH4aPTHLIMW, NPeAyCMOTPEH
BbIGOp reoMeTpuyeckux napameTposB u3 6asbl AaHHbIX. Ecnn nHTepecylowero noawunHuka B 6ase
AaHHbIX MO KaknuM-nnbo mpuunHam He okaxeTcs, Bbl MoxeTe BBECTV reomeTpuyeckue napameTpbl C
KnaBuaTyphbl, YTO CYLLECTBEHHO pacLUMPSeT CNeKTp paccyuTbiBaemblx onop kadeHus. MNapametp «Llu-
pVHa NoALUMMNHMKa» HOCUT CNpaBOYHbIN XapakTep 1 B pacyeTax He yyacTByerT.
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Mocne HaxaTua kHonkn «basa gaHHbIXY», HA 3KpaHe NosSBUTCS AnanorosBoe okHO (puc. 3.3), ¢ ero
noMoLLblo KoToporo Bel nonydaeTe gocTyn K BCTpoeHHon 6a3e faHHbiX. basa gaHHbIX cooTBETCTBYET
BblIOpaHHOMY paHee Tuny noAluMnHWka. B BepxHem yacTu OManoroBOM OKHA PacrnofioXeHbl CMUCOK
MogTun.

LleHTpanbHas yacTb AManoroBoro OkHa CoaoepXuT Tabnuuy napameTpoB MOALUMMHUKOB, OTHOCS-
LMxcs K BbIbpaHHOMY noatuny. B BepxHen yacTty Tabnuubl MMeeTcs 3arofioBoK, rae AaHbl Ha3BaHWs
napameTpoB U eAuHULBI u3mepeHus. B Tabnuue npeacrtaBneHbl Kak reomeTpuyeckne napameTpsbl, Tak
W NapameTpbl CTaTU4ECKOW U OUHAMMUYECKOW rpy30NoAbeMHOCTM, YTO MO3BOMSET NCMOMNb30oBaTh Oasy
OaHHbIX B KaYecTBe CnpaBOYHUKA.

OTmMeTbTe MHTEPECYIOWMI NOALIUMHUK U HAXMUTE KHOMKY «BbiOpaTtb». [JaHHble n3 NoOMeYeHHON
CTpOKM ByayT CKOMMPOBaHbI B COOTBETCTBYIOLLME NOMsi BBOAA AMANoroBoro okHa leomeTtpus.

BuibepuTe gaHHbIe %]

PaaWansHO-¥NoOpHbIA POAMKOBBIA MO WMITHWK

I 3/20

CraHna Moarun
OAosHAYEHHE MoguminHue, 7204 7 il J J
- n ? -
— BBEAMTE AaHHBIE N0 FEOMETPMM—————————| I I ETHAR AHAMETROE
BHEWHME gHareTp, rpa; |4?’ -
Homep BHytpeHHME |HapykHEIR
BHYTREHHMEA AHEMETE, bbd: |2D [ooWHIHKKE Ouaretp, MM | OuaMeTp, MM [
T IE?— MogwmnHueg 7202 7 15.0000 35,0000
R o . MogwmnAue 72037

HHC.FID TEN KAYEHKA

mMDMHa NOALWHMIHKES, kb

[T O LUIMITHME,

17.0000,
1)

25.0000,

Moauwmnnuk 7205 T
Yron KoHTAKTS, rpan; |1 4 MogwsnHk 7206 T 30,0000 £2.0000
Iiuia ponvka, vt IBE— MaawnaHk 7207 T 35.0000 72.0000
‘ MoawHAHHK 7208 T 40.0000 £0.0000

4 1

ot

anaskal

Puc. 3.2 [Juanozosoe okHO 8800a
2eoMempuYyecKUX rnapamempos.

Brifipate I

OTrieHa |

Tabnuua 3.1 — NleomMempuyeckue napaMempsb! Pa3nuYHbIX MUNoe noGWuUnHUKoS.

Puc. 3.3 [Juanozosoe okHO 8bibopa 2eoMeMpPUYECKUX
napamempos nodwurnHuka u3 6asbi 0aHHbIX.

PagnanbHbIN WWapUKOBbIN

noALMNMHUK

1. BHewWHWi gnameTp, Mm

2. BHyTpeHHUIN guameTp, MM
3. JmameTp Ten KadeHus, MM
4. Yuncno Tten kayeHus

5. Hncno psagos Ten kadeHns
6. lLnprHa noawmnHuka, Mm

Cdepnueckum WWapuUKoBbIN
NOALLMIMHUK

1. BHewWwHun gnameTp, Mm

2. BHyTpeHHMn guameTp, MM
3. QuameTp Ten kayeHusl, MM
4. Yucno Ten KayeHus

5. Yron koHTakTa, rpag

6. lLnprHa nogwnnHuka, mm

PagnanbHO-ynopHbIn
LIAPMKOBbIN NOALMMHUK

1. BHewWwHun gnameTp, Mm

2. BHyTpeHHMIn guameTp, Mm
3. QuameTp Ten kadeHus, MM
4. Yucno Ten kayeHus

5. Yron koHTakTa, rpag

6. LLnprHa nogwnnHuka, mm

YNOpHbIN LWapUKOBbIN
NOALWMNHUK

1. BHewHu gnameTp, Mm

2. BHyTpeHHun guameTp, Mm
3. AnameTp TEn KayeHnsa, mm
4. Yuncno Ten kayeHus

5. Yncno pagoB Ten kadeHus
6. lnprHa nogwmnHuka, Mm

PaguanbHbI pONUKOBbIN
NOALMMNHUK

. BHewHun gnametp, Mm

. BHyTpeHHUn gnameTtp, MM
. AvwameTp Ten kayeHus, Mm
. Yncno ten kaveHusa

. Yncno psgoB Ten KayeHus
. AnvHa ponuka, Mm

. WnpwnHa noawmnHmka, mm

NO O WN -

Cdrepnyeckuin poniukoBbIN
NOALMMNHUK

. BHewHun gnametp, Mm

. BHyTpeHHun gnameTtp, Mm
. AwameTp Ten kayeHus, Mm
. Yncno ten kadeHusa

. Yron KoHTakTa, rpag

. AnuHa ponuka, Mm

. WnpwnHa nogwmnHmka, Mm

NO O~ WN=-

PagvanbHO-ynopHbIv
POSNIMKOBbIMA NOALMMHUK

. BHewHun gnameTp, mm

. BHyTpeHHun gnameTtp, Mm
. QnameTp Ten kayeHus, Mm
. Yncno ten kayeHus

. Yron KoHTakTa, rpag

. OnvHa ponuka, Mm

. WnpwuHa nogwmnHmka, Mm

NO O WN=

YNOpHbIA PONUKOBbLIN
NOALMMNHUK

. BHewHun gnametp, Mm

. BHyTpeHHUn gnameTtp, MM
. wameTp Ten kayeHus, Mm
. Yuncno ten kayeHus

. Yncno psgoB Ten KayeHus
. nnHa ponuka, Mm

. WnpnHa noglumvnHmka, Mm

NOoO Ok WN R

Beod napamempoe moyHocmu
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BBectn napameTpbl TOYHOCTM MOXHO OBYMS
cnocobamu:

e BblbpaTb kKOMaHAy [aHHble | TOYHOCTb...;
e HaxaTb KoMOuHaumo knasuw Ctrl + A.

B oTnuune ot napaMeTpoB reoMeTpuu, npu
BBOJE [JaHHbIX MO TOYHOCTU AN MNOALUUNHUKOB
BCEX TUMOB UCMONb3YeTCs O4HO U TO XXe AMarnoro-
BO€ OKHO (puc. 3.4).

CnpaBa oT kaxgoro nonst BBoga bueHuin Ko-
neu nmeetcs kHonka «b[d». C mnx nomouwibio Bebl
MOX€eTe BBECTM COOTBETCTBYHOLLME NapaMeTpbl N3
6a3bl AaHHbIX. Ha pucyHke 3.5 nokasaHo guwano-
roBoe OKHO, obecneuvBatoliee AocTyn kK 6ase
AaHHbIX. Mo 3aronoBKOM OKHA pacmnosiIoXeH cnu-
cok Knacc moyHocmu. Vicnonb3yinTte ero ans Bbl-
Oopa Heobxogumoro knacca TodHocTu. Copaep-
Xnmoe BbIOPaAHHOrO Kracca TOYHOCTU oTobpaxa-
eTcs B okHe [aHHbie. OHO npeacTaBneHo B Buae
Tabnuubl. lNepBas konoHka 3Ton Tabnuubl co-
OEPXKUT  3HAYEHUE MWUHMMAanbHOroO AnameTpa,
BTOpasi — MakCMMarnbHOro anameTtpa n TpeTbs —
OTKINoHeHne puameTpa. [lomectute ykasatenb
BblOOpa Ha CTPOKYy C OTKIOHEHMEM [OuameTpa,
KOTOpoe Bam HeobxoauMMo M BbIOepuTe KHOMKY
Ok. BblibpaHHble 3Ha4YeHUs ByayT ckonMpoBaHbl B
COOTBETCTBYHOLLME MO BBOAA ANANOrOBOro OKHa
ToyHOCMB.

Beod ycnoeuti pabomsbi

TOYHOCTE M3MNOTOBAEHHA
BesgMTe 4aHHEIE N0 TOYHOCTH

IEI.D15 B0

EweHmA EHEWHET O KOABRLA, Hi

EweHmA EHYTPEHHErD KONELA, b

[ o ]

Otrena | LCrpaeka |

Puc. 3.4 [luanoeosoe oKkHO 8800a
0aHHbIX M0 MOYHOCMU.

$gan-c|occm: IKnaccqunm’uD j |1£1E

MLH. hakc. OTkAOHEHHE

OMaMeTp OHaMETH Ni1ameTpa —

s
18,0000 30, 00| 18.0000
30,0000 50, Qo) 20,0000
R0, 0000 80, 00| 25,0000
20,0000 1200000 30,0000
1200000 180, 0000 35,0000
1800000 250, 0000 R0.0000
2500000 15,0000 E0.0000
15,0000 400, 0000 F0.0000 =
(]9 I OTrieHa | Cnpaeka |

Puc. 3.5 [lJuanoeosoe okHO 8800a
0aHHbIX M0 MoYHocmu U3 6a3bl OaHHbIX.

BeecTtun ycnosusa paboTbl MOXHO ABYMS cnocobamu:
e BblbpaTb kOMaHay JaHHble | YenoBusa paboThil...;

e HaxaTb koMOumHauuio knasuw Ctrl + W.

Kak 1 B crniydae faHHbIX Mo reomMeTpumn, Habop napameTpoB 3aBUCUT OT TUMA NOALUMMHMKA. B ka-
YecTBe MnpuMMepa Ha pucyHke 3.6 NMpuMBeAEHO OuarioroBoe OKHO AN BBOAA MapaMeTpoB, XapakTepu-
3YIOLLMX YCroBUsi paboTbl paananbHO-YNOPHOrO POSNTMKOBOrO NOALWMMHMKA.

PaavanbHO-¥NOPHLIA POAVKOEBIA MO LWWITHAK

— Cxera YcTaHOEKM

— HcnoEuwA patoTe!

Qeepan cuna, H

Fan. cuna Ha Harp. onope, H:
Pan. cuina Ha HeHarp. onope, H:
Oceean cuna npegHaTara, H
CropocTe BRALLEHMA, o/ UH

Koz dd. QHHEMMIHOCTH

— TWM YCTAHOBKM

— TUM Harpyzku

 Cxera 0" " MocToAHHEA Harpyska (% TEpeMEHHaA HAFPY3KA
% Crera " Ja1aTE NEQEMEHHYD HAarpY3KY |
| Ok I OTreHa | LCnpaeka |

Puc. 3.6 [Juanozoeoe okHO 8800a ycrio8ull pabomel MoGWUNHUKA.

Cnncok napamMeTpoB, XapakTepu3yHLLIMX YCIrioBust paboThbl 4SS MOALIMMHMKOB KaXkaoro Tuna npu-
BeaeH B Tabnuue 3.2. OnpegeneHve kaxaoro napameTtpa ycrnosun paboTbl NOAPOOGHO M3MOXEHO B

rnase 1.

Tabnuua 3.2 — Ycnoeusi pabomsl pa3fiudHbIX munoe noowunHuUKos.
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LWapukoBbIN paguanbHbIN
NOALMUMHUK

1. PagnanbHas cuna, H

2. CkopocTb BpalleHusi, 06/MuH
3. Koadp. guHamu4HoCTH

4. Tvin Harpysku

Cdepnyeckui WWapuKoBbI
NOALMNMHUK

1. PagnansHas cuna, H

2. CmelleHne paguanbHoro
npegHartsara, MM

3. CkopocTb BpalleHusi, 06/MuH
4. Koad. AMHaMU4HOCTU

5. Tun Harpy3sku

LLlapukoBbIN pagunanbHO-
YNOPHbIA NOALWMMHUK

1. OceBas cuna, H

2. PagnanbHasga cuna Ha
HarpyxeHHon onope, H

3. PagnanbHasga cuna Ha
HeHarpyxeHHown onope, H

4. OceBas cuna npegHartsara, H
5. CkopocTb BpalleHusi, 06/MuH
6. Koadh. gmMHammnyHocTm

7. Tun Harpysku

LLlapnkoBbIA yNOPHbLIN
NOALMUIMHUK

1. OceBas cuna, H

2. CkopocTb BpalleHusi, 06/MuH
3. Koadh. guHammnyHocTtn

4. Tvin Harpy3sku

PaguanbHbIN pONMKOBbIN
NOALWUMHUK

1. PagnanbHas cuna, H

2. CmelleHve paguansHoro
npegHartara, MM

3. CkopocTb BpaLlleHusi, 06/MuH
4. Koad. AMHaMU4YHOCTU

5. Tun Harpysku

Ccpepuruecknin poniMKoBbIN
NOALMIMHUK

1. PagnanbHas cuna, H

2. CmelleHne pagnanbHoOro
npegHarsara, Mm

3. CkopocTb BpaLlleHusi, 06/MuH
4. Koadp. AMHaMU4HOCTU

5. Tun Harpysku

PagvanbHO-ynopHbIn
POJIMKOBLIN NOAWMNNHUKA

1. OceBasi cuna, H

2. PagnanbHas cuna Ha
Harpy>xeHHow onope, H

3. PagnanbHas cuna Ha
HeHarpyxeHHow onope, H

4. OceBas cuna npegHatara, H
5. CkopocTb BpalleHusi, 06/MUH
6. Koadp. guHamuyHocTm

7. Tvin Harpysku

PonunkoBbIf ynopHbIn
NOALWUMHUK

1. OceBas cuna, H

2. CkopocTb BpaLleHusi, 06/MuH
3. Koadh. guHammnyHocTn

4. Tvin Harpysku

Ta6bnuuya 3.3 — PekomeHOAayuu no HasHa4YeHuro KoaghghuyueHmoe duHaMuyHocmu

XapaKktep Harpy3ku Ha NO4LWMUMNHUK

3Ha4yeHue KoadduumeHTa

CnokonHas Harpyska

1

Jlerkne TONYKW, KpaTKOBPEMEHHbIE neperpysku oo 25%

YMepeHHble TONYKW, KpaTkoBpeMeHHble neperpysku Ao 50%

11...1.2
1,3...18

BbinonHeHue pacyeTta

Mepen BbINONHEHMEM pacyeTa Heobxooumo BbiIOpaTb METOZ onpefeneHus rpy3onoabLEMHOCTM
(meHro PacueT): pacyeTHbIn N0 Teopun HenaeanbHOro KOHTaKTa Unu AaHHble NPou3BoaAUTENS.

[nsa cTaHOapTHbLIX NOALWIMMHUKOB M3 6a3bl AaHHbLIX MOXHO UCMONb30BaTb Kak TEOpPUIO Henaearb-
HOrO KOHTaKTa, TaK U AaHHble npousBoguTens. [Ana KOMNeKCHOro aHanusa paboTbl NOAWUMHUKA pe-
KOMeHAyeTCH MPoBECTM pacyeT no ABYyM MeToAam. [1na He cTaHAapTHLIX NOALWMMNHUKOB MO YMOMYaHUIo
NCNob3yeTCsl TEOPUst HenaeanbHOro KOHTaKTa He3aBUCMMO OT Bblibopa.

Mocne BBOAa BCEX UCXOAHBLIX AaHHbLIX, koMaHOaa PacueT | PacyeT cTtaHoBMTCA gocTynHon. [Ons
BbIMOJTHEHNST pacyeTa BblbepeTe COOTBETCTBYHOLLYIO KOMaHAY rMaBHOMO MEHIO UMM HAXMUTE KHOMKY

Pacyem B NUKTOrpadoUHECKOro MeHHo.
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MpocMoTp pe3ynbTaToB

— Pesmtme
P NbTaTbl TYMHbI TOJIbKO MOCI
esy. a RocCTy ° 0 nocne CpeaHsn QoiroBeYHocTE, 4aC ... 2055.667 3akpbTE |
BbIMOJSTHEHUA  pac4yeTa, MNpoCMOTPETb UX Makc koHT Hanp., ke . 3242107
MOXHO ABYyMS criocobamu: Beueneqwe tenna, Oucfvac ... B4169.252 Ml
Dcegbla GHEHMA, MEM ..o -18.757
b Bb|6paTb KoOMaHay Pe3yanaTb| I Pe- PagkansHele GHEHHA, FEM ........... 2.565 Cnpaeka |
3ynbTaThbl... [MABHOIMO MEHIO; BokoBeIe GHEHWA. MK 5642
MoreHT TpEHMA, H 6 L 0.057 Ewe..
e  HaXaTb KHOMKY Pe3ynbmamb/... & Morepu mowHocTy, Br 17.825 = LT
I'IVIKTOI'paCbVI'«-IeCKOI'O MEHI0. : % Harpy.
Ha skpaHe nosiBUTCSi AnanoroBoe OKHO | LIBTEIREATETEAE B | MynETHRAMK ALMA | " Henarpus.
C pesynbTatamMn pacyeToB. Cop,ep>|<aHV|e — MapameTpei TpeHMA——— | [~ BueHua
OKHa 3aBMCUT OT Tuna noawwunHuka. Ha pw- r— MoreHt TpeHHa—————— | | - Dces.guerHa—— — Bok.GueHKs
CYyHKe 3.7 nokasaHO OKHO C pesynbTaTtamm Tatn. | Mueto | Ipas | Tatn. | I'Mc*rol Tatn. | Mueto |
pacyeTa pPOJIMKOBOro paaunanbHO-YrnopHOro — MNoTEpM MOWHOCTH — Pan. G1eHua — Mong GueHHE ——
noAwmnHrka. Tafn. | MucTo | [pagp | Tadn | I'Mc*rol [pagp |
)J,anee npmBoanTCA KpaTkoe onucaHue

3MEeMEHTOB [ManoroBoro OkHa Pesynbma-
mb) Puc. 3.7 [Juanozogoe OKHO pe3ynibmamoes pacdema.

prnna «Pe3tome» COAEPXKNT 3HAYEHUA OCHOBHbIX pacCYUTbIBaeMbIX NapamMeTpoOB.

KHnonka «HopmanbHble Cunbi» Bbi3biBaeT AManoroBoe okHO (puc. 1.14), B KOTOpoM oTobpaka-
eTcs pacnpegeneHne cun, AeNCTBYIOWMX Ha Tena kayeHus B Buae rpachuka u anopebl, a Takke 1abnu-
La co cnpaBOYHON MHOPMaLMEN.

KHonka «MynbTUNNMKauusa» Bbi3biBAET OKHO MPOCMOTPa NepeMellieHuin NoawnnHmka B hopme
aHumauum (puc. 1.12), koTopasi AaeT xopollee obliee NpeacTaBrieHWe O ABWKEHUM MOALLIMMHUKA —
KaKue KOMMOHEHTbI CcMellleHnsl npeobnafatoT, Kak nepeMelleHnss M3MEHSATCS BO BpeMeHu, UMeeT nn
MEeCTO Nnepekoc Bara (B cryyae paavarnbHO-yNopHbIX NOALWMHMKOB) U T.M.

Ipynna «MapameTpbl TpeHUA»

MapameTpbl TpeHus, paccuutbiBaeMble B APM Bear BkntovatoT B cebs MOMEHT TpeHUs n notepu
MOLLHOCTW. [1poCcMOTpeTb 3TN NapameTpbl MOXHO C NMOMOLLIbIO KHOMOK, BXOAALWMX B cocTas rpynn Mo-
MeHT TpeHus u NoTepn MoLHOCTK.

Fpynna «MomeHT TpeHusa» BkmnovaeT B ceba kHOMku «Tabn.»,
«'ucto» n «pad». C NOMOLLBIO 3TUX KHOMOK Bbl MOXeTe npocMoTpeTb
Taﬁﬂ-l rHﬂTﬂl rpa¢| 3Ha4YeHUss MOMEHTa TPEeHWs, COOTBETCTBEHHO, B BuAe Tabnuupl, rucTo-
rpammel Unu rpaduka.

— M areHT TpEHWA

Fpynna «MoTepn MowHocTn» obbeauHsieT TpyU KHOMKM «Tabn.y,
«'ucto» n «pacp». C NOMOLLBIO 3TUX KHOMOK Bbl MOXeTe NpocMOTPETb
Ta'ﬁﬂ-l rH':“TE'l rpa¢| 3HaYeHUs1 NOTEPb MOLLHOCTU, COOTBETCTBEHHO, B BuAe Tabnuubl, rMcTo-
rpaMmbl unu rpaduka.

— MoTep MOWHOCTH

Ipynna «bueHus»

XapaKTepuCTUKON KEeCTKOCTU MOALUMMNHUKA KaveHusi, paccuuTbiBaemon B APM Bear aBnswoTcs
nepemelleHnst (bueHnsl) LeHTpa nopwunHyka. B 3aBucumocTy oT Tuna noAwunnHuka, nepemMeLleHuns
MOryT MMETb O TPEX COCTaBMSOLMX — OCEBYH, paguanbHy0 1 6okoByto (nogpobHee cm. rnasy 1).
pynna «BueHua» coaepXnT KHOMKKU, KOTOpble MO3BOMSAIOT AEMOHCTPUPOBATL KOMMOHEHThI nepeme-
LLEeHUIN KaK rno OTAENbHOCTU, Tak U COBMECTHO.

~ Dces.trerua—— Fpynna «OceBble BUeHUA» cooepXnUT KHomkn «Tabn.» un «'mcto» npegHa-
Tatin | MucTo | 3Ha4YeHHble ANnsl AEMOHCTPaLMN OCEBbIX OMeHU B Buae Tabnuubl U rucTorpammel
COOTBETCTBEHHO.
- Pan. GueHua pynna «PaguanbHble BUeHUsi» COOEPXKUT KHOMKM «Tabn.» n «lucto»
Tafn. | rucml npeaHasHavyeHHble ANnd AeMOHCTpaunn paguanbHbix 6ueHnii B Buae tabnuubl un
rMCTOrpaMmbl COOTBETCTBEHHO.
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- Bok. GLeHuA Fpynna «BokoBble GMEeHUA» VMEET TO XXe Ha3HayYeHue, YTo U ABe npeabi-
Tafin | Fucto | Aylime, Ho AeMOHCTpUpYeT GokoBble GUEHMS! NOALINMHMKA.

~ Mone ueHni—— Mpynna «Mone 6ueHnn»
[ | EnnHcTBEHHAA KHOMKa, BXOASLLAA B COCTaB 3TOM rpynnel — «pad» aemon-
CTPMpPYeT NPOCTPaAHCTBEHHOE pacnpeneneHne NosioXXeHnn LeHTpa NoALnMHMKA.
[nsa pagnanbHbIX U chepryeckmx NOALWMNHUKOB 3TO ABYMEPHas cxema, rge BOonb ocu X oTkna-
AblBaloTCsA paguanbHble bueHns, a Boonb ocn Y — 6okoBble (puc. 1.10, rmaea 1). B cnyyae paguans-
HO-YMOPHbIX NOALUUMHMKOB CXeMa CTaHOBUTCH TpeXMepHOU 3a cyeT fobaBneHus oceBbix BreHun (puc.
1.11, rnaea 1). [lnanoroBoe OKHO ANsl 4EMOHCTpauun OMeHun paguanbHO-YNOPHbLIX NOALWMWMHUKOB CO-
AepXKnUT kHomkn Toukn n Mpoekumn. OHM MCNONb3YTCA ANA TOro, YTodbl Noka3aTb U CKPbITb MPO-
CTPaHCTBEHHOE MOJIOXXEHWNE LIeHTPa NOALLMIMHMKA U €ro NPOEKLMM Ha KOOPAVHATHLIE NIMOCKOCTH.

MogwmnHme ——————— Fpynna «MNogwmnHuk»
% Harpys:. B APM Bear pagunanbHo-ynopHble NOALLIMMHKUKMA paccMaTpusaloTcs ycra-
" Henarpy HoBneHHbIMKM B nape (rmaea 1, puc. 1.4). Bce napameTpbl paccyvTbIBaOTCS

ANSA KaX4oro M3 NoALMnHMKOB, 06pasytoLmx napHyo cOOpKy.

YT06b!I BbIOpaTh, ANS KAaKOro U3 AByX NOALIMMNHUKOB Bbl XOTUTE NPOCMOTPETL pesynbTaThl, Bolbe-
puTe ogHy M3 ABYX KHOMOK — HarpyxeHHbIn unu HeHarpyxeHHbin. OnpegeneHne HarpyXeHHOro u He-
Harpy>keHHOro NoALWUMHUKOB CM. B rnase 1. [na noAWmWnHUKOB APYrMX TUMOB 3Ta rpynna HeakTuBHa.

KHonka «3aKkpbITb» 3aKpblBaeT AnanoroBoe okHO PesynbTtaTol.

KHonka «lMoka3atb Bce» MHMuumnpyeT nocnegoBaTenbHbIN NPOCMOTP BCEX pe3yrnbTaToB BbibpaB
kHorky [NokasaTb Bce. B nobon momeHT Bbl MOXeTe npepBaTtb 4EMOHCTpauuio BbibpaB kHomky «[pe-
pBaTb», UMEIOLLYIOCS B KaXXOOM OKHe Ans AeMOHCTpaLmMm pe3ynbTaToB Unu Haxas knasuwy ESC. Ons
NPOAOIPKEHNS AeMOHCTpaummn BoibepuTe kHonky «Ok» unu HaxkmuTe knasuwy ENTER.

KHonka «CnpaBka» BbI3blBaeT CrpaBoyHyt0 cucteMy APM Bear ¢ noackaskon no AnanoroBomy
OKHY PesynbTtaThl.

KHonka «Ewe» BbIBOOUT OKHO JononHYTENBHLIE NAapaMeTpLl E

AOMONHUTENbHBIX NapamMeTpoB pacde-  pooo .o
Ta (puc. 3.8 ). KHonka «[epecuntath
[ONrOBEYHOCTLY MO3BONSIET Mepecyu- JonrogeyHocTE [N0 TEOPMIK HEWAEANEHOND KOHTAKTE), Y4ac 2055 667
TaTb AONIMOBEYHOCTb MO CTaHAAPTHbLIM JonroBeyHoOCTE [CTAHAAPTHEIS METOOR), Y485 ... 0.000
metoaam. Mo ymonyaHunio B8 APM Bear JMHAMMYECKSA MRYE0NoTEEHoCTE, H |13234-4371
ncnonb3dyeTcAa Teopuda HeugearnbHOro
KOHTaKTA. [NepecyWTaTE 4OAroEEYHOCTE |

| Ok I OTrieHa | LCnpaeka |

Puc. 3.8 [uanozogoe okHO GononHUMesbHbIe napamempsi.

B AwanoroBom okHe «Pe3ynbmambi» ANs
pacyeTa [ONTOBEYHOCTU BEPOSATHOCTb 6€30TKa3- [T L T ——" |

HoW paboTbl MO YMOMYaHWIO NPUHMMAaETCs pae-
Hon 90%. [Ona npocmoTtpa rpadumka JONroBEYHO-
CTU (4ac.) oT BepoATHOCTU 6e30TkasHo paboThl BEIESCTH rpadukM SEBUCUMOCTU PECYpCa pataTEl
(%) cnyxut komaHga PesynbTaTbl | lonroeu- MAAIMTHUES ST HSASERECTH A7 ASATOEEIRCETH,
AOCHTIHHOH:
HOCTb... B nosiBMBLLEMCS OMaNoroBoM OKHE Bbl-
OepeTe mMeTon pacdeTa AONTOBEYHOCTU AN Bbl- I no TeopHM HeWAEaNEHAro KOHTaKTa
BoAa rpad)l/lKa 3aBMCUMOCTU pecypca OT HadexX- I_ ECTEHIJ.EI:ITHI:-IE rETONRE
HOCTMW.
Npadukm oTobpaxarTcss B CUCTEME MOKasa
rpacpmkoB (puc. 3.10). Cuctema MOXeT OgHOBpeE- O I OTriena |
MEHHO MOKa3blBaTb HECKOMLKO rpadhmKoB, Mpuy4em
Bbl HacTpouTb Kak BUAUMOCTb KaXdoro M3 HuX, Puc. 3.9 [Juanozoeoe okHO 8bibopa memoda
TakK U Ux cTuns (TUn IMHUK, LBET, BUA Mapkepa u pacyema dosizoeeqyHocmu 01 2pacghbuka.

T.4.).
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Ml [ padmkH =10l x|
V|2 |G| @ o |12 BB F | |&| x=g0e v=1500000
CDE,D,HHH A0ONroBE~HOCTE |
= T —
K

CpenHAa 0oNroBeyHOCTL, Hac

\ ¥ [oAroee4HoOCTs N0 TEOPHH Heuneanl/ Cinne
\ [¥ [oAroBe4HOCTE N0 KAACCHYECKOMY M Crune

Orvena Crpasea |

BepoatHocTs Besorkasioi padorst, %

Puc. 3.10 paghuk 3agucumocmu dosieoee4yHoOCmMuU om eeposimHocmu 6esomkasHol pabomebl.

Kpome rpachHeCKoro npencrtaBneHna AaHHbIX, Bbl MmoxeTe NPOCMOTPETb UX N B YNCITEHHOM BU-

Ae. CnpaBoyHMK KOMaHg Ans paboTtbl ¢ rpadvkamun pesynbTaToB npeactaeneH B Tabnuue 3.4. B
BEPXHeN YacTu OKHa nokasa rpadmkoB oTobpaxaroTcs TekyLme KoopamHaThl Kypcopa. Ans yTouHeHns
3Ha4yeHus napameTpa HeobxoanMO HaBECTU Kypcop Ha UHTEPECYIOLLYI0 TOYKY rpaduka.

Tabnuya 3.4 — CnpasoYyHUK KOMaHO cucmembl oka3a 2pagukos

MukTorpamma un
HaMmeHoBaHWe KoMaHAbl

OnucaHne KoOMaHAbl

Ok 3aKpbITb OKHO CUCTEMbI NOKa3a rpacdnkoB

Meyatb MevaTtb rpadvka n/mnu Tabnuusl 3Ha4YeHNn Ha NpuHTepe unu B *.rtf-chann
5 CeTka HacTpouka wara ansa kaxgon ocun n Tmna ceTkn

ManuTpa HacTtpolika LBeToBOM NanuTpbl

YBenMunTb YBenuueHue pamkon ydacTka rpaduka

MacwTab 1:1

MacwTtab 1:1

Lar kypcopa

HacTtpoiika wara kypcopa ans Kaxgow ocu

Ctunb rpacuka

HacTponka ctuns rpaduka: Bug rpacuka; Tvn, TonwmHa 1 UBET NNHUK;
TVN U pa3Mep Mapkepa.

3HayeHus TabnuyHoe npeacTaBneHne gaHHbIX
WpudpTt HacTtpoiika wpudTa rpaduka
CnpaBka Cnpaska no pabote ¢ cuctemon nokasa rpadukos

J CoxpaHutb

CoxpannTtb gaHHble rpadvka B popmate Excel (*.xIs)

NMeyaTb UCXOAHBLIX AAHHbLIX U pe3ynbTaToB pacyeTa
Mony4yeHHble pe3ynbTaThl pacyeTa, a Takke UCXOAHble AaHHble MOryT ObiTb HaneyaTaHbl. Boi3os

OnarnoroBoro okHa ne4yatum MoxeTt ObITb OocCyuleCcTBJ1€H HECKOJTbKUMU cnocobamu:

e HaXxxaTb KHOMKY [Mleyampb = NUKTOrpadoUHECcKoro MeHto;
¢ BbIOpaTtb komaHay ®Pann | MeyaTsb;

e HaXxaTb Ha KNaBmaType koMOuHauuio knaeuw Ctrl + P,
B nosiBuBWIEMCA AmanoroBoM okHe (puc. 3.11) BblbepeTe UHTEpecyoLlne UCXOOHbIe AaHHble U

pesynbTaTbl pacyeTa U HaxXmuTe KHomnky «[ledaTb» Ans BbiBoAa MHOpMaUuy Ha NPUHTEP WX KHOMKY
«RTF» anga reHepauun TekcToBoro darvina ordeta B popmate *.rtf.
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Beibop pE3YNETATOE ANa NEYATH [ |

— MOLWHHKE.
¥ Pesrme v Harpysennsii W HenarpyserHsi
Mapamerpel TpEHMA—————— A ecTrOCTE
— MordeHT TpeHWA—————— | | — OceBkle GHeHHA—— — BoKOBbIE AUEHMA—
¥ Tatn. W Tuwcro W Tpap v Tatn. ¥ Tucro || W Tatn W Tucro
— Maotepu MowHocTH————— | | — Pag. fueHun — MNone BHEHKRA
¥ Tatn. ¥ Tucro ¥ Tpas ¥ Tatin ¥ Tucro | |V Tpas

[Oevare |

Puc. 3.11 OkHO ebibopa Onsi neyamu UcX00HbIX OaHHbIX U pe3ysibmarmoes pacyema.

Brigpare BCEl QchTHTbl Bemon | LCnpaexa

CoxpaHeHMe NCXOAHbIX AaHHbIX U pe3yribTaToB

Mpun pabote ¢ cucremonn APM Bear Bbl MoXeTe COXpaHUTb UCXOAHbIE OaHHbIE U pe3ynbTaThl
pacyéToB B haln Ha XXECTKOM AUCKE UMM CbEMHOM HocuTene. [ins COXpaHeHUs UCXOAHbIX AaHHbIX U
pesynbTaToB pacyeta B aitn APM Bear (*.wbr) cnyxut komanasl ®ann | [E Coxpanute (Ctrl+S). B
NnosiBMBLLEMCS OMarnoroBoM OKHe BblibepeTe nanky u BBeaute ums danna. [Npyn npoBeaeHun cepumn
pacyeToB ANs coXpaHeHus danna noA ApyrMM MMEHeM CnyxuTt komaHga ®ann | CoxpaHuTb Kak...

Bbixop

Ona Bbixoga us cuctemol APM Bear ncnonb3yiite komaHay @ann | Beixoa nnv codyetaHue kna-
By Ctrl+X. MNpu BbIxoge cuctema NpeanoXuT COXPaHUTb TEKYLLME U3MEHEHNS.
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maBa 4. Ba3za AaHHbIX

MogwnnHMKM kadeHnsa npeacTaenaoT cobon oguH M3 Hambonee cTaHAAPTU30BaHHLIX BUAOB Ae-
Tanen mawwuH. Ecnn Bbl paccunteiBaeTe NogWMNHKK, TO BEposiTHee Bcero Bbl 6epeTe ncxoaHble AaH-
Hble M3 Kakoro-nmbo HauMoHanbHOro unu mexayHapogHoro ctaHgapta (Hanpumep, FTOCT wnnm 1SO),
nnbo ncnonbayeTte kaTanor 0OAHON 3 oMpM, BbIMYCKaKOLLMX NOALLUMHUKN,

[na Toro, 4tobbl 06nerynTsb 3Ty paboTy, B APM Bear BcTpoeHa 6a3a AaHHbIX, B KOTOPOW XpaHUT-
cs HpopmaLums 0 reOMETPUYECKMX pasmepax 1 TOYHOCTU NOALMMHUKOB.

CTpykTypa 6a3bl AaHHbIX

CtpykTypa 6a3bl gaHHbIX cuctembl APM Bear npoekTupoBarnach Takow, YToObl OHa MMUTUMpOBana
NpvBbIYHbIE ANS UHXEHepa NocneaoBaTenbHOCTL onepaumi n nepapxmio o6 LEKToB.

Mpn paboTte "Bpy4Hyto" Bbl 0ObIYHO HauMHaeTe C TOro, YTO HaxoguTe CrpaBOYHUK C Heobxoau-
MbIM CTaHAapTOM nMbBo KaTanor ogHOM 13 MpM, BbiNyCKaloLWMX NOAWMNHUKKW. B cnpaBoyHmke Bbl Ha-
XoauTe pasfer, B KOTOPOM OnvcaHbl MOALUMMHKKA TOro Tuna, KoTopbli Bac nHTepecyeT, Hanpumep,
pagvarnbHble WapuKoBble NoAWUnHUKA. B aTom pasgene Bol nwete 1abnuuy ¢ noawWMnHUKAMU HYXXHO-
ro nogTvna (Ckaxem, MOOLWMMNHUKA nerkon cepumn). B Tabnuue Bbl BoiGupaeTe CTpoKy (3anuck) cooT-
BETCTBYIOLLYIO TOMY NOALLIMMHUKY, KOTOPbI Bam Heobxoamm. U, HakoHeL, B 3TOM CTpoke Bbl HaxoguTe
Te napameTpbl, KOTOpble Bam HyXHbl.

Tabnuua 4.1 — Jlocu4yeckue ypoeHU 6a3bl 0aHHbLIX 10 2eoMempuu.

INornyeckumn ypoBeHb O61bekT

Tun Twn nogwmnHuka (Hanpumep, WapuKOBbIM paavarnbHbIi NOALWLUMIHUK)

MogTun noAwmnHMKa (Hanpl/lmep, pa,Cl,VIaJ'IbeIIZ LIJapVIKOBbI17I noawnnHMK

Moatun .

nerkom cepum)
MoALWwnNHKK KOHKpeTHbIN NOALWMNHWK JaHHOro cTaHAapTa uinu Kkartanora
MapameTp KoHKpeTHbIM NapameTp NoALWMMHUKA (Hanpumep, BHELLHWI AnaMeTp)

OTM ypOBHM 06pasyloT «CucTemMy koopamHaT» 6a3bl AaHHbIX.

B 6a3e gaHHbIX NO reOMEeTPUU XPaHATCA CreayroLime napameTpbl
e Howmep (ngeHTUdUKaTop) NOALINMHMKA

BHewHwnn gnameTp.

BHyTpeHHUn gnameTp.

[dnameTp Ten kayeHus.

Yucno Ten kavyeHus.

Yucno psagos Ten KadeHns.

Yron KoHTakTa.

[nvHa ponuika.

OuHamnyeckas rpy3onogbeMHOCTb.

CraTtunyeckas rpy3onogbeMHOCTb.

Macca noglmnHuka.

Tpl/l nocnegHunxX napamMeTpa AaHbl TOJIbKO ONA CripaBKWU. OHun He NPUMEHATCA B Ka4eCcTBe Ucxoa-
HbIX AaHHbIX NPU BbIMUCIIEHUAX, HO MOTyT ObITb UCMOMb30BaHbI AN1S1 NOUCKa U CbVIﬂpraLlMM (CM. va(e).

Korga Bam HyXHO onpeaenutb TOYHOCTb, 06bIYHO Bbl AenaeTte 3710 B ABa wara. CHavana, 13 06-
LWmx coobpaxeHuit Bbl onpegensieTe knacc TodHocTu. 3atem Bbl HaxoauTe MHTEpBan BHELWHWX (BHYT-
PEHHNX) OMamMeTpoB, B KOTOPbIA nonagaet Baw noawwunHuk. W, HakoHel, Bbl onpegensiete 3HaveHue
OTKITOHEHMS COOTBETCTBYIOLLIEE 3TOMY MHTEpBany.

CooTBeTCTBEHHO 3TOMY Oa3a AaHHbIX MO TOYHOCTK, peanu3oBaHHast B APM Bear Bkrto4aeT B ce-
051 iBa CTPYKTYPHbIX YPOBHS — KNACChbl TOYHOCTU 1 OTKIOHEHMS.

B 6ase gaHHbLIX MO TOYHOCTU XPAHATCHA TpU NapameTpa. ATO MUHUMAIbHBLIA U MakKCUMarbHbINA
AnameTpbl, KOTopble 00pasyloT MHTepBan 1 OTKNOHEHME, COOTBETCTBYIOLLIEE 3TOMY MHTEpBary.
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Mcnonb3oBaHue 6a3bl AaHHbIX AN BBOAA UCXOAHLIX AaHHbIX

OcHoBHOe HasHadeHue 6a3sbl gaHHbIX APM Bear — o6neruntb BBOA UCXOOHbIX AaHHbIX U n3ba-
BWTb MOMb30BaTENS OT YTOMUTENBHOIO MOUCKA HYXXHbIX LiMdp B CNpaBoYHMKaxX K kaTanorax. OgHaxabl
3anonHuB 6a3y gaHHbiX, Bl MoXeTe B ganbHenwem mM3Bnekatb HyXHble Bam 3HayeHus nocpeacTBom
HECKOIbKUX HaXXaTUi Ha KraBuLLW.

3anpockl Ha BBOA MCXOAHbLIX AAHHbIX BbIMOMHSATCS N3 TEX e CaMbIX ANaroroBbiX OKOH, U3 KOTO-
pbiX NPON3BOANTCS OObIYHLIN BBOL COOTBETCTBYIOLLMX NapameTpoB. Bbl OTKkpbiBaeTe ANanoroBoe OKHO
LaHHble no eeomempuu (puc. 3.2) unu [aHHbie no moyHocmu (puc. 3.4) 1 BbibnpaeTe knaBuLly, Ha
KoTOpon HanucaHo basa daHHbIx unn B/].

Beod daHHbIX Mo 2eomMempuu nodwurnHukKa

OTkpowiTe ananoroeoe okHO [aHHbie no 'eomempuu (puc. 3.2). Boibepute kHonky basa [JaHHbiX.
B oTBeT Ha 37O AeicTBMe Ha 3KpaHe MOSBUTCS AManoroBoe OKHO, MokasaHHoe Ha pucyHke 3.3. Uc-
nonb3ynTe okHO [Todmun — gnsa Toro, YTobbl BbIbpaTh NOATUN NoAwMNHMKA. Beibepute Heobxoanmbin
Bam nogwunHuk B okHe [JaHHble, KOTOPOE 3aHMMaeT LeHTParnbHyl 4YacTb AMarnoroBoro okHa. 3atem
HaxmuTe knasuwy «Bbibop» — gaHHble No reomeTpum ByayT CkonMpoBaHbl U3 6a3bl AaHHbIX B MOMA
BBOAA AManoroBoro okHa [aHHbie rno leomempuu. BeibepuTe kHonky Ok aToro nanoroBoro okHa Ans
TOro, 4To6bl NOATBEPANTE BBOAUMbIE 3HAYEHUS U 3aKPbITh ANanNoroBoe OKHO.

Beod daHHbIX MO moYHocmu

OTtkponte gnanorosoe okHO [aHHbie no ToyHocmu (puc. 3.4). OHO cogepuT ABa nons BBOAa, B
KOTOpPbIX NOMb30BaTeNb AOMMKEH 3a4aTh 3HaYEeHUS BUEeHNIN JOPOXKKN KaYeHUsS BHYTPEHHETO N BHELLHErO
koneu nogwwunHuka. Cnpasa OT 3TMX NOSen BBOAA PacnosfioXeHbl ABe KHOMKM ¢ Tekctom «B[». C no-
MOLLIbIO 3TUX KHOMOK Bbl MOXeTe BBECTW 3HAaYEHMS COOTBETCTBYIOLUMX NapaMeTpoB M3 6a3bl AaHHbIX.
Ha akpaHe nosiBUTCSA AnanoroBoe OKHO, Moka3aHHoe Ha pucyHke 3.5. C noMoLbto okHa cnncka Knacc
ToyHocmu Bbl moxeTe yka3aTb Heobxoammbli Bam knacc TouHoctn. OkHo [aHHble, pacnonoXeHHoe B
LeHTpanbHOW 4YacTy AManoroBOro OkHa CoAepXuT Tabnuuy, B KOTOPOW ANSA KaXA4oro Ananas3oHa 3Ha-
YeHU AuamMeTpOB NMPUBEOEHO COOTBETCTBYIOLLEE 3HAYEHME OTKIMOHEHMS. YKaxuTe C NOMOLLbIO NoMo-
Cbl BbIOOpa TO 3HaYeHne OTKIOHEHWs, KoTopoe Bbl xoTUTe ncnonb3oBaTb 1 HaxmuTe kHonky Ok . 3Ha-
YeHue OTKMOHeHUsi ByaeT CKOMMPOBaHO B COOTBETCTBYIOLLEE MOrie BBOAA OMarnoroBoro okHa [aHHelie
rno ToyHocmu.

PepakTupoBaHue 6a3bl AaHHbIX

CyLU,eCTByeT OonbLLOe KONMMYecTBo HaLuMOHanbHbIX N Ef‘j faHHBIE ANA PACHETHE MOAY NER
MeXxayHapoAHbIX CTaHOapTOB NO NOALUUMHUKaM, a Takke EI'Q LaprkoEsle paanansHels 0AHOPAAHEIE
KaTanoros KOMMaHWi, BbiMycKaloLWMX NOALWMIHKUKK. Basa =118 Knacce! ToWHOCTH
OaHHbIX NpegocTaBAeT NoJib30BaTEN0 Ha6op OﬂepaLl,VlVl El EHEeHHA BHEIWHErD Konkla
Mo M3MEHEHUIO M pacLUMpPEeHWI0 cofepXaHuns 6asbl gaH- & Breruta sryTpenireroo konbua

HbiX. HanornHeHue U pefakTupoBaHue 6a3 AaHHbIX OCY- ;____E%lpi:a“b'
wecTtensetca B mogyne APM Base. Bbl He mMoxeTe pe- BB faHHse
[aKTMPOBaTb COAEPKMMOe Gasbl AaHHBIX U3 MPOrpamMmbl B Wapncossie pammansr

APM Bear. [JaHHble HaxogsaTcas B MexaHudeckol Oase B
JaHHbiX  APM. PacnonoxeHne no  ymMonyaHuio: - (3] LWapHKoBsis paaHansHo-yNopHLE
C:\Documents and Settings\All Users\Application Da- - Wapkrossie ynaprsie oanHapreie
ta\APM  WinMachine 2007 (v.9.3)\DataBase\APM Me- EJ'"Efi PaMHKOBLIE PAAHANEHEIS
£
B

- tﬁ LLlapHKOBRIE pEAHaNEHEIE AEYxXpAaHEE chepl

chanical Data\. - [ti PonvkoBRIE pPaAHENEHEE AEY:XPALHEIE ChepH

PacrnonoxeHne OaHHbIX 4ns pacyeTa NoALMNHUKOB - [ Ponvossie panansro-ynoprsie koneckne
o i - [i'j PonHEOEEIE YNOPHEE
B CTPYKTYpe MexaHu4eckon 6a3bl gaHHbIX (puc. 4.1):
CraHgaptbl — TOCT - MoawwunHukn — OaHHble ana pac-  Puc. 4.1 ®pazmeHm cmpykmypb! 6a3bl
YeTHbIX Moaynen — ... OaHHbIX MOOWUNHUKOS.
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'maBa 5. APM Bear B Bonpocax u orBeTax

B: Kakue Tnbl nogwWMnHUKOB MOryT ObITb paccuutaHbl B APM Bear?
O: B APM Bear moryT 6bITb paccunTaHbl NOALUMHUKLA BOCbMU TUMOB:
LApUKOBLIX pagnasbHbIX;

LLIAPUKOBbLIX Chepnveckumx;

LLAPUKOBbIX pagnanbHO-YNOpPHbIX;

LLIAPMKOBbIX YNOPHbIX;

POSIMKOBBIX paguarnbHbIX;

POSIMKOBbLIX COEPUHECKUX;

POSIMKOBbIX pagnanbHO-YNOPHbIX;

PONMKOBBIX YNOPHbIX.

Cwm. pasgen Tuvnbl noawmnnHmkoB B MNase 1.

B: Kakue xapaktepMcTuku nogLIMNHUKOB paccumntbiBatoTcsa B APM Bear?
O: C nomowpbto APM Bear Bbl MoXxeTe paccuntath:
nepemMeLLeHns B NoALMNHUKaX Ka4eHUs;
HanbonbLUNE KOHTAKTHbIE HaMPSHKEHUS;
OONroBeYHOCTb;
Cvnbl, OENCTBYOLLME HA Tena KavyeHus;
MOMEHTbI TPEHUS;
noTepu MOLLHOCTY;
e TennosblAereHne B NoALWMUNHUKE.
Cwm. Takke pasgen Pesynbtathl B [Nase 1.

B: Yto Takoe HemaeanbHbIN NOALWUMHUK?

O: lMNoawmnnHMK cuntTaeTcs HeugeanbHbIM, €CNX NOTPELLUHOCTAMWU €ro U3roTOBMNEHUST HENb3S Npe-
Hebpeyb B KOHTEKCTE peLuaemon 3agadn. MHorve BaxHble 3agayvun, CBA3aHHbIE C ONpeaeneHneM KOH-
TaKTHOW XECTKOCTU M MPOYHOCTU TPebytoT, YTOObl MOALIMMHUK paccMaTpuBasncs Kak HevaearnbHbINn
o6bekT. B HTL, «ABTOMaTM3npoBaHHoe [NpoekTnpoBaHne MalunH» pa3paboTaH yHuBepcasnbHbl Me-
TOO peLleHust KOHTaKTHbIX 3agady. HagexHocTb n addekTUBHOCTb 3TOr0 MeToda NoATBepXOarTcs
pesynbTaTamu 3KCNepUMEHTanbHbIX UCCNEA0BaHNUN.

B: nsa 4yero paccunTbiBaeTcsA MaccuB nepemMeLieHnin?

O: lMNepemeLleHns B NOALLMMNHUKE PACCUUTBIBAIOTCA MyTEM pPeLUeHMst KOHTaKTHOM 3adauun. B cny-
Yae KOHTaKTa Ten KayeHus 1 JOPOXEeK KavyeHUs MOALUMNHUKA, KOHTaKTUpYyloLme noBepXHOCTU OCIIOX-
HeHbl crnyyYyalHo pacnpefeneHHbIMU HEPOBHOCTAMM, CBA3AHHBIMU C MOrPELUHOCTAMU U3rOTOBMEHUA
nogwunHuka. AMAnUTyga 3TMx HEPOBHOCTEN COMOCTaBMMa C BENIMMUHOW KOHTAKTHbIX NepemMeLleHun,
NMoO3TOMY €CINN He y4YnTbIBaTb UX B pacdeTax owwmnbkm Mmoryt gocturate 100% n 6onee. MorpelHocTn
¢opMbl MOTYT ObITb OMMCaHbI TOMBKO CTAaTUCTUYECKM U, COOTBETCTBEHHO, PELUEHNst MOryT ObiTb Nony-
YeHbl TOMbKO cTaTUcTM4eckne. [na Toro, YToObl ONpeaenuTb NepemMeLLeHnst NOAWNMHMKA UCNOSb3yeT-
cqa cTaTtucTudeckoe mogenuposaHune. PaccuutbiBaetca maccmB 13 100 BO3MOXHbBIX MOMOXEHUN LieH-
Tpa noAwunHuka. cnonb3ysa aToT Maccus, Bbl MoxeTe onpeaenvTb cpeaHee, MakcuMmansHoe, MUHN-
ManbHoOe 1 Hanbonee 4acTo BCTpeYvarLeecs 3Ha4YeHUs nepemeLLeHnin, Habnogate opmy nons pac-
cesHna 1 np. 310 gaeT Bam ropasgo 6onee peanbHylo U MOMHY KapTUHY MNOBeAEHWUS MOALUUMHUKE,
YeMm Ta, KOTOPYH AatT TpaguumnoHHble metoabl. COOTBETCTBEHHO, NapameTpbl, KOTOpPbIE PacCyUThbI-
BalOTCH C UCNONb30BaHNEM NepemMeLLeHUn (MOMEHT TPEHUS, NOTEPU MOLLHOCTW, CUMbl, AENCTBYIOLLNE
Ha Tena kayeHusl) Takke paccyMTbiBalOTCs B Buae maccusoB 13 100 anemeHToB.

B: Kakne 3agaum MoryT 6bITb pelieHbl ¢ noMmowbio APM Bear?

O: APM Bear nossonseT paccumMTatb napameTpbl NOALWUMHUKA B CTAaTUCTUYECKON (DOPMYNMpoB-
Ke, T.e., B BUAE CpedHero 3HadeHus u nons paccesiHus. CylecTBylolmMe aHanmTtuyeckme n amnupuye-
CKMe MeTofbl, Ucnonb3yemMble Ans pacyeTa XeCTKOCTU, AalT 6onbluMe NOrpeLlHOCTH, Kak KonmyecT-
BEHHbIE, TaK N Ka4eCTBEHHbIE.

Wcnonbsys APM Bear, Bbl MOXeTe HaileXXHO OLeHUTb paboyyto TOYHOCTb NPOEKTMPYEMOro Mexa-
Huuyeckoro obopyaoBaHuda. Cuctema no3BonsieT onpeaenvTb NOorpeLuHoOCT! U3roTOBNEHUS, reoMeTpu-
Yyeckne napameTpbl, 3HAYEHUSA NpegHaTsara KoTopble rapaHTUPYOT HE0OX0AMMYH pabo4yo TOYHOCTb.
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C nomowbto APM Bear Bbl MOXeTe onpefenutbe pearnbHy0 OONTOBEYHOCTb NOALWMWMHUKE, yCTa-
HOBMEHHOro C npegHaTsaroM. ATOT NapamMeTp 3aBUCUT OT Cun, AEWCTBYIOLWMX Ha Tena kadeHus. Ha-
AEeXHO onpefenutb nocnegHne MoXHO TOSMbKO YYUTbIBAs MOrpeLlHOCTU U3rOTOBIIEHUSA Ter KayeHus u
JOPOXKEK KavyeHus.

Cvinbl, gencTBylOlWME HA Tena KaveHwusi, OnNpeaensioT MOMEHT TPeHus U BblgeneHve Tenna B
NOALUUMHUKE.

APM Bear MoXeT ObITb MCMOMb30BaH 4151 KOHTPONS npegHaTara.

C nomoubto APM Bear MOXHO peluaTb pasfninyHble NpobriemMbl, OTHOCSLMNECS K

® cCTaTuKe;
OnHamuke;
KNHEMaTuKke;
ornpeaeneHnio BbIHOCIIMBOCTMU;
onpegeneHnio TOYHOCTU, Harpy>XEHHOro COCTOSAHUS U (OPUKLIMOHHBIX XapakTepucTuk
aetanen MaLluH.
APM Bear gaet HOBbIM Noaxon K 3aayvam NpoeKkTMpoBaHUS NOSLMMHUKOBLIX Y3MO0B.

B: Kak npocMoTpeTb 3Ha4YeHUA nepemelleHnn?

O: Vcnonbayiite KomMaHay b Pe3ynbTaTbl rMaBHOIO MEHI0, YTOObI OTKPbITb AMAanNoroBoe OKHO
PeaynbTaThl.

Ecnu Bac nHTepecytoT Tonbko cpegHue 3HaYeHns nepemeLleHnin Bel moxeTe Hantu ux B rpynno-
BOM OKHe Pestome Toro e AmanoroBoro okHa.

UTtobbl NpocMOTpeTb nepemMelleHus B Buae Tabnuubl Bbibepute kHOMNKy «Tabn.» B CcOOTBETCT-
BytoLLeM rpynnoBoM okHe (OceBble BrueHusi, PagnansHble buenusa nnm bokosble buerus).

YT106bl MPOCMOTPETHL NEPEMELLEHNS B BUAE MMCTOrpaMmbl BolbepuTte KHOMKy «McTto» B cooTBeT-
cTBytoem rpynnosomM okHe (OceBble buenus, PagnanbHele Buennsa nnu bokosble BrueHuns).

Y106kl MPOCMOTPETH COBMECTHOE pacnpedeneHne AByxX Unun Tpex KOMMNOHEHT nepemMeLleHnn Bbl-
OepuTe kHomMky «[pad» B rpynnoBom okHe [one dreHui.

B: Kak npocmMoTpeTb 3Ha4eHUe MaKCMManbHOro KOHTaKTHOro HanpsiXXeHUsa?

O: Ucnonb3yinte komaHay |2 Pe3ynbTaTbl rMaBHOr0 MeH, YTOOblI OTKPbITH ANANOroBOE OKHO
PesynbTaTbl. MakcuManbHoOe KOHTaKTHOE HanpsbKeHue NokasaHo B rpynrnoBoM OkHe Pestome 3Toro
[MaroroBoro okHa.

B: Kak npocMoTpeTb 3Ha4YeHne AONroBe4YHOCTU?

O: Vcnonb3yite komaHay |2 Pe3synbTaTbl MaBHOMO MEHI0, YTOObI OTKPLITL AMANoroBoe OKHO
PesynbTaTbl. 3HaYeHWe JONrOBEYHOCTM MOKa3aHo B PYNnoBOM OkHe PestoMe 3Toro AuarnoroBoro ok-
Ha.

B: Kak npocMoTpeTb 3Ha4eHUA cUI, AEUCTBYIOLMX Ha Terna KayeHusi NoALMnnHuKa?

O: Vcnonb3ynte komaHay E‘. Pe3ynbTaTbl rMaBHOIrO MEHI0, YTOObI OTKPbITL AManoroBoe OKHO
PesynbTaThl, 3aTem BblbepuTe KHOMKY «HopmanbHble cunbl». Ha akpaHe nosiBUTCA AManoroBoe OKHO,
B KOTOPOM OyayT nokasaHbl antopa u rpadouk HopMasibHbIX CUSl, COOTBETCTBYIOLLME NEPBOMY NOJIOXKE-
HUIO LleHTpa NOALIMMHUKE; YTODbI NEepenTn K CrieayroLemy MosIoXEHN UCMONb3yNTe COOTBETCTBYHO-
LLYHO KHOTKY.

B: Kak npocmMoTpeTb aHMMauuio ABMKEHWUS NOAWMNNHUKA?

O: Vcnonb3ynte komaHay @. Pe3ynbTaTbl rMaBHOrO MEHI0, YTOObI OTKPbITL AMAanoroBoe OKHO
PesynbTaThl, 3aTEM BblOEpUTE KHOMKY « MynbTUNnMKaums».

B: Kak npocMoTpeTb 3Ha4eHUsA MOMEHTa TPeHUA?

O: Vcnonbayiite KomMaHay @‘. Pe3ynbTaTbl rMaBHOIO MEHIO, YTOObI OTKPbITbL AUANOroBOE OKHO
PesynbTaThl. B rpynnoBom okHe MOMEHT TpeHust UICNonb3ynTe:

e KHOMKy «Tabn.» gnst Toro, 4tobbl NPOCMOTPETb 3HAYEHNsT MOMEHTA TPEHNs B BUAE Tabnumubl
(OononHeHHoW cpeaHNM 3HaYeHneM, anucnepcunent u cpefHekBaapaTUYHbIM OTKIIOHEHUEM);

e KHOMKy «l'mcTto» ang Toro, 4tobbl NPeAcTaBUTb 3HAYEHWUSI MOMEHTA TPEHUS B BUAE TMCTOrpam-
Mbl;

e KHOnMKy «['pad» Anst Toro, 4ToObI NPEeACTaBUTL 3HAYEHNS MOMEHTa TPEHUs B BUAE rpadmka.

CpefHee 3HavyeHMe MOMEHTa TPeHUs, KpoMe TOro, NokasaHo B rpynnoBoM okHe Pesiome.
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B: Kak npocmoTpeTb 3HaY€HUA NOTEPb MOLUHOCTU?

O: Vcnonbayite KomaHay |22 Pe3ynbTaTbl Ans TOro, 4tobbl OTKPLITL AMANoroBoe OkHO Pesynb-
Tatbl. B rpynnoBom okHe MNoTepn MOLHOCTU ncnonb3ynTe:

e KHOMKy «Tabn.» agnsa Toro, 4To6bl MPOCMOTPETL 3HAaYEHNA NOTEPb MOLLHOCTY B Buae Tabnuubl
(BononHeHHoW cpedHUM 3HaYeHneM, Ancnepcuen n cpegHekBagpaTUYHbIM OTKIOHEHNUEM);

e KHOMKy «l'Mcto» Ana Toro, 4Tobbl NpeacTaBuUTb 3HAYEHUS MOTepb MOLHOCTU B BMAE TUCTO-
rpaMmmbl;

e KHOMKy «['pach» Ansa Toro, 4ToObl NPEACTaBUTL 3HAYEHNA MOTEPb MOLLHOCTY B BUAe rpaduka.

CpenHee 3HayeHWe NoTepb MOLHOCTH, KpOME TOro, MoKa3aHo B rpynnoBOM OokHe Pestome.

B: Kak npocMoTpeTb 3Ha4eHue TennoBbiaeneHna?

O: /cnonb3yite komaHay b PesynbTaTbl Ans TOro, YTo6bl OTKPbITL AMANOroBOe OKHO Pesyrb-
TaTbl. 3HaYeHWe TennoBbIAENeHUs B NOALWUMHUKE NoKa3aHo B rpynrnoBoM okHe Pestome.

B: Kak creHepupoBaTthb ¢pann oTyeTta U pacnevyaratb MICXOAHbIE AAHHbIE U pe3ynbTaTbl?

O: Vicnonb3yiTe komaHgy Paunn | = MNevatb nnu Haxxmute knasuwm CTRL + P. B gnanorosom
OKHe, KoTopoe byaeT oTobpakeHO Ha 3KkpaHe BbibepuTe napameTpbl, KoTopble Bbl xoTuTe pacneva-
TaTb (cM. rnasy 3, puc. 3.9). Ecnu nogwmnHuk ¢ kotopbiM Bel paboTaete OTHOCUTCA K TUMNy pagvanb-
HO-YMOPHbIX, Bbl AOMKHbI yKa3aTb OANH M3 ABYX MOAOLIMMHMKOB (Harpy>XeHHbIA UM HEHarpy>XeHHbIN)
obpasytoLwmx napHbIn 6nok. [lo Tex nop, noka Bel He BbibepeTe AaHHbIE Ana neyaTn kHonka MNevatatb
ONMCbIBAEMOro AMAarnoroBoro okHa OyaeT HegocTynHa.

[nsa reHepaumm TecToBoro anna otyeta HaxmuTe KHomky «RTF», Ansg BeiBoAa Ha NpUHTEp —
KHOMKY «[leyaTb».

B: Kak ncnonb3oBartb 6a3y gaHHbIX ANs BBOAA UCXOOHbIX AaHHbIX?

O: basa gaHHbix APM Bear npegHasHadeHa Ang XpaHeHWs AaHHbIX MO reoMeTpum U TOYHOCTU
NOALUMMHUKOB.

Ons Toro, 4ToObl BBECTU M3 Ba3sbl JaHHbLIX NapameTpbl reomeTpun BelbepnTe KomaHay OaHHble |
FeomeTpus. Ha akpaHe nosiBUTCS AManoroBoe OKHO AN BBOAA AaHHbIX MO reoMeTpun MoLMmHMKa
(cm. puc. 3.2). BeibepuTe B Hem kHonky basa [aHHbix. B oTBeT nosBuTCcA Agnanorosoe okHo, obecne-
yMBaroLee JocTyn K 6a3e gaHHbIX (puc. 3.3). BeibepuTte HyxHbI Bam nogwmnnHuK u HaXKMmuTe KHomMKy
«BbibpaTtby. MapameTpbl nogwunHuka 6yayT ckonupoBaHbl M3 6a3bl JaHHbLIX B COOTBETCTBYHOLLME MO-
Nsi 4NanoroBoro OkHa.

YTobbl BBECTM M3 Oa3bl AaHHbIX NapamMeTpbl TOYHOCTU MOALIMMNHMKA BbibepuTe KOMaHay OaHHble
| TouHocTb. B guanoroBom okHe Anst BBoAa AaHHbIX MO TOYHOCTU MNOALIMMHMKA UMEIOTCH ABE KHOMKK C
HasBaHuem B[ (puc. 3.4). OgHa u3 HUX COOTBETCTBYET OTKIIOHEHUIO AMameTpa BHELIHEro Konbua
MOALIMMHUKA, Opyras — OTKIOHEeHWI0 AnameTpa BHYTPeHHero konbua. BeibepuTe Ty KHOMKy, koTopas
Bam HyxHa. NosiButcs gnanoroBoe okHO obecnevvBatollee AocTyn K 6a3e AaHHbIX MO TOYHOCTU (puC.
3.5). BbibepuTe OTKMNOHEHME, COOTBETCTBYIOLEE Heobxoanmomy Bam knaccy TOYHOCTM M pasmepam
nogwwunHuka. Haxvute knaeBuwy «Ok» — 3HayeHne TOYHOCTU OyaeT u3BrevyeHo u3 6asbl AaHHbIX U
CKOMMPOBAHO B COOTBETCTBYIOLLEE MOSIE NEPBOro ANanoroBoro okHa. lNMogpobHocTtu cm. B rnase 3.

B: Kak usmeHuTb cogepxaHme 6a3bl AaHHbIX?
O: HanonHeHwue n pegaktnpoBaHue 6a3 gaHHbIX ocyllecTBrnsieTcs B mogyne APM Base. Nogpo6-
Hee B rnase 4.

B: A1 xo4y coxpaHuTb pe3ynbTaTbl pacyeToB, YTOObl UCNONBL30BaTb UX BNOCNEACTBUM...

O: B APM Bear Bbl MOXeTe COXpaHUTb UCXOOHble AaHHble W pe3ynbTaTbl pacyeToB B channax
(*.wbr). Ucnonbayiite komanay ®ann | [ Coxpanute nnn naxmure knasmwm CTRL + S. B ananoro-
BOM OkHe CoxpaHuTb Kak... BBeauTe uMmsi channa. [ns coxpaHeHusi ¢ 3anpocoMm MMeHu dhanna Boc-
nonb3ynTecb komaHgon ®amn | CoxpaHUTb Kak... [o3gHee Bbl moxeTe 3arpysutb 3Tu dannsl, Npo-
CMOTpeTb pe3ynbTaTbhl pacyeToB, pacnevaTarb UX, BHECTU U3MEHEHUS B AaHHbIe, MOBTOPUTL pacyeThbl
nT.n.

B: Kak 3arpy3uTb ucxogHble AaHHble U pe3ynbTaTbl U3 annoB?

O: Bui6epute komaHay Paiin | 2 3arpyanTb unn Haxmute knasuiwm CTRL + L. Ucnonbayiite
ananoroBoe okHO OTKPbITb... A5 Toro, YTobbl BolbpaTh dhann, KoTopbi Bbl xoTUTE 3arpyauTsb.
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