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BBenenue

Pelnienne cnoXHBIX MHXKEHEPHBIX 3a/1ad B HACTOSIIEE BPEMsSI HEMBICIHMO
6e3 mpuBneueHnss OBM. B cBsizu ¢ 3THM OCBOEGHHE COBPEMEHHBIX, JOCTATOYHO
CIOHBIX, TPOTPAMMHBIX KOMIUIEKCOB SIBJISIETCA HEOTHEMJIEMOM  YaCThIO
MOATOTOBKM HMHXEHEPOB-CTpouTesnel. B Toxe BpeMs OCBOEHHE CTyACHTaMU
CHEIUATN3UPOBAHHOTO TMPOTPAMMHOTO OOECIEYeHUs B paMKax OTACIbHBIX
Y4EOHBIX KypPCOB MMEET OMpPEACIICHHbIC HEIOCTAaTKU. [ JIaBHBIE HEJOCTATKH — 3TO
OTOPBAHHOCTh OT OCHOBHBIX JUCHUIUIMH W  3aTPYJHEHHOCTh MPOBEPKHU
MOJIy4aeMbIX B MPOrpamMMax pe3yiabTaToB. B pe3ynbraTe y cTyeHTa CKIaAbIBACTCs
BIICUATIICHUE, YTO PE3YJIbTaThl, MMOJIYUYECHHbIE B MpOrpaMMax, HOCIT aOCOIIOTHBIN
XapakTep ¥ HUKAKUM HWHBIM 00Pa3oM HE MOTYT OBITh MTPOBEPEHBI. DTH HETOCTATKH
MOXHO HCKJIFOYUTh, HWHTETPUPOBAB OCBOCHHE MPOTrPAMMHBIX IPOJAYKTOB B
OCHOBHBIE KYPCHI.

B HacTosAIKMX METOIMYECKUX YKA3aHUSX TAKOTCA OMUCAHbl OCHOBHBIE ATaIlbl
paboThI C COBPEMEHHBIMH ITPOrpaMMHbIMH KoMmiuiekcamu Stark-ES u Gen-3DIM
MPUMEHUTENHHO K PacyeTy IUIOCKUX CTEP>KHEBBIX CUCTEM.

[Ipu ocBoeHuu Marepuana CTYIACHT JIOJDKEH H3Y4YUTh 0a30BbI€ MPUEMBbI
paboThl C COBPEMEHHBIM MPOTPAMMHBIM KOMILUIEKCOM Ha TPUMEpPE CO3JaHUs
pacyeTHOM MOJENIU IUJIOCKUX CTEPKHEBBIX cHCTEM. OH M3yYUT OCHOBHBIE
MOJIOKEHUSI TP CO3JaHUM  KOMIIBIOTEPHOM MOJENIM, OCHOBHBIE OILIMOKH,
JI0MyCcKaeMble B mpoiiecce paboTsl. HayuuTcs BBOJIUTH T€OMETPUUYECKYIO CXEMY,
U3YYUT NMPUEMBI, 00JIErdaroNre TPYI0EeMKOCTh pU BBOJIE (paboTe ¢ MpUBS3KAMU,
KOIMPOBaHUEM, pa3OreHreM ctepxHei). HayuuTcss rpaMOTHO OCYIIECTBIISITH MX
CTBIKOBKY. M3yuuT paboTy 1o 3aJaHuI0 MIAPHUPOB U OIMOP, CEUCHUN DJIEMEHTOB,
Harpy30K M BO3AEUCTBUUA. HayduTcs BBINONHATH pacyeT W MPOBOJIUTH AHAIU3

pE3yIbTATOB.

Kparkue cBeeHusi 0 MeToae KOHeUYHbIX 3j1eMeHToB (MKDJ)
B MeTone KOHEYHBIX 3JIEMEHTOB (POPMHUpYETCS CHCTEMa pa3perlarolux

YPaBHEHUU JJIsI KOHCTPYKLUH B LIEJIOM.
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CyTp 3TOW CHCTEMBI — YpaBHEHHs PAaBHOBECHs KaXKIOI'O y37a, B KOTOPBIX
YCWIIMSL B CTEP)KHSX BBIPAXKEHBI 4epe3 IepeMElIeHUus y3i10B. B ypaBHeHMsX
PABHOBECHSI HEM3BECTHBIMU SIBJIIFOTCS Y3JIOBBIE IIEPEMEILICHHUS.

JUIsL KaKJI0TO y3J71a B YPABHEHUSAX PABHOBECHS YYaCTBYIOT IPHUMBIKAIOIIUE K
y31y crepkHu. IIpuMblkaHue cuuTaercs He Ha (POPMATBHOM TE€OMETPUUYECKOM
YPOBHE (CTEpKEHb KacaeTcs WM NPOXOJUT 4Yepe3 Yy3e€d), a Ha YypOBHE
(aKkTUYECKUX HOMEPOB Y3JI0B, KOTOPHIE OIPAaHUYUBAIOT CTEPKHH.

Hanpumep, eciiv BBEI€HO Ba CTEPKHSI TAKUM 00pa3oM — MEPBBIA CTEPIKEHb
COEJIMHSAET TOUKU ¢ HoMepamu | u 2, a BTOpoi — TOUKH ¢ HoMepaMu 3 1 4 (cM puc.
1), To mporpamMmma OyJIeT «CUUTATh», YTO B TOUKE 3, TOUHEE, K Y3y 3 MPUMBIKAET
TOJIbKO OJIMH HAaKJIOHHBIN cTepkeHb. M B paBHOBecue y3na 3 OyIeT BXOIUTH
YCHJIME TOJILKO CO BTOPOro cTep>kHs. IlepBblil cTepkeHb HUKAaK HE OyJeT BIMSTH
Ha paBHOBecue y3na 3, T.e., C TOYKHM 3PEHUS «UEpPTEXkKa», CXeMa IMPaBUIIbHASI.
OpHako, Ha YpOBHE pacueTra 3Ta CXemMa HEBEpHa — MporpaMma CUYUTAET, 4TO
CTep’)kHU 1 M 2 He COCTBIKOBaHbI, T.e. Ha puc.l mo wmaeomormn MKD — nBa

HCCBA3aHHBIX CTCPIKHA.

Pucynox 1.
(YepHole yughpol — Homepa Y3108, cunue 8 KPYIHCKAX — HoMepa CIMePA’CHell)
Bepnoe pemenue crnenyromee: crepkeHb | pa30uBaeTcsi Ha  JBa,

MPUMBIKAIONIUX K Y31y 3, T.€. B PaCU€THON MOJENIU JIOJDKHO OBITh TPU CTEPIKHS:

cTepxkeHb 1-3, cTepxkens 3-2, cTepkeHb 3-4 (cM. puc. 2).
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Pucynok 2. KoppektHoe pa3OueHue Ha CTep>KHH
Umax, o00HO u3 OCHOBHLIX MpebOBaHUN K 2eoOMempuyeckol cxeme —
91eMeHMbL CMBIKYIOMCSA C8OUMU Y3aamu!

BBoa pacueTHO# CTEpP:KHEBOW MOAEIH

PaccmoTpum oauH M3 BapuaHTOB HCIIOIB30BaHUS MHTEpQeEica mporpaMMbl
1Mo (OpMHPOBAHUIO KOPPEKTHOW T€OMETPHHM PAcYCTHOM MOJIEIH, T.€. O BBOJIC
CHUCTEMBl Ha YPOBHE CTEpP)KHEH M HCIIOJIh30BAHUIO BCIIOMOTATENIBbHBIX (DYHKITUI
uHTep(deiica mporpaMmel.

EcrecTBeHHO, BO3MOXKHO [TOBOJIBHO MHOTO pPa3HBIX BapHaHTOB BBOJA
WCXOJIHBIX TAaHHBIX pacueTHOW Moxaenu. OCcTaHOBUMCS Ha NMPUMEHEHUW HanboJiee
4aCcTO UCIOJIb3yEMBIX (DYHKITHSIX.

T.x. MOJIETTb COCTOUT TOJBKO M3 CTEPKHEH, TO €€ BBOJ MOYXHO BBHITIOJIHUTH
Ha ypoBHE (OpMHUPOBAHHS PACUECTHOW MOJACIH IICIMKOM B OJHOM (aiie ¢
WCITOJIb30BaHUEM WHTep(deiica pemakTUPOBaHMS KOHEYHO-3JIEMEHTHON CXEMBI.
Komrmuiekcsl STARK u ING+ ni1s BBoza aaHHBIX 110 00Jiee CIOKHBIM O0BEKTaM
MIPEIOCTABIISACT JOMOJHUTEIBHBIC BO3MOXKHOCTH: BBOJ ()parMEHTOB MOJEIH B
pasHbIX (aitlax W WX TMOCJICAYIONyl0 COOPKY B OIWH, WCIOJIb30BAHHE
BCIIOMOTATEIIbHBIX MOJICTICH «B TO3HMIMIX» W IOCICAYIONEe aBTOMAaTHUECKOE
MOCTPOEHUE KOHEYHO-3JIEMEHTHON Mojenu u T.1m. Ha mepBom 3Tame paccMoTpum
O0ojee MPUMHUTHUBHBIA BBOJ, TEeM Oojiee, YTO pacCMaTPUBACMBIH TMPHUMEP
KOHCTPYKIIUM JIOCTATOYHO TIPOCT M HE TpeOyeT HCIOIb30BaHUS CIIOMXKHBIX
BO3MOXKHOCTEH.

Paboty u3yunM Ha mpuMepe pacdera miockou pamsl (puc. 3). Ha pucynke

MPE/ICTABJICHBI: T€OMETPUYECKasi CXeMa C pa3MepaMH W YCIOBHUSL COIPSIKEHUS



CTEp>KHEW MEXIy co0ol U ¢ 3emiieil. PacCMOTpEeHbI OCHOBHBIE BO3MOKHBIEC Y3JIbI:
KECTKUH, IMapHUPHBIA, C YaCTHYHBIM INapHUPOM (IMIAPHUPHOE TPUMBIKAHHEC
CTEpXKHEH K KECTKOMY y3iy). M3 OMOpHBIX CBs3€H HCIOIB30BaHBI 3a/eiKa U
HIAPHUPHO-HETIOABIDKHAS omopa. Harpy3ku u ceueHust CTep)KHEH OmpeaeiuM Mo
Mepe BBOJIa KOHCTPYKITUH, HAa CXeME HE MPUBE/ICHBI.

PaGora Oyzmer moka3zana Ha mpumepe komiuiekca Gen-3DIM (Bxomut B
cocraB makera ING+). Kommiekc Stark-ES umeer odeHb cxoxwuii uHTEpdEiic.

Kpome Toro, Stark-ES paccmotpen panee B yueoHOM mocoouw [1].
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Pucynoxk 3. MojenbHast KOHCTPYKIIHS

Hauano padomut ¢ Komniexcom

[Tocne 3amycka mporpaMMbl MOSIBUTCS OCHOBHOE OKHO. OHO MOXKET OBIThH
100 MyCTBhIM, JTUOO COAEPKaTh MOCICTHIO PacCMOTPEHHYIO 3amady. s BB
HOBOTO TIPOEKTa B ITOM Clydae CJEAyeT BBIOpAaTh B TJIaBHOM MeHio B pasjele
IIpoexmur niynktr Ocnosnoe cocmosinue (cM. puc 4,a). OKHO IMyCTOrO MPOEKTa

nokaszaHo Ha puc. 4,0. OKHO MpPOEKTa COCTOUT U3 HECKOJIbKUX ToJiei. OCHOBHOE



Menrw, 1noas 3HaYKOB OBICTPOro BBIOOpa U Mepekitovareneil (o] OCHOBHBIM
Memnro). B npaBoil yacTu 3KpaHa HAOOp GcnomocamenbHbiX OKOH, B TOM YHCIIE
OKHO JOMOJHUTENbHOTO Mento. OCHOBHOM DKpaH 3aHUMAeT paboyuil cmoJ
(remHO-cephlii  (DOH), HAa KOTOpPOM OyJIET TIOTOM PAaclOJIOKEHO OJHO WIH

HCCKOJIBKO OKOH Fpa(bI/IIIGCKOI‘O BBOJAa U pCAAKTHUPOBAHNA KOHCTPYKIIUU.
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Pucynok 4. HauanbHbli 3Ta paboThl C KOMILIEKCOM
Jli1st paboThI C HOBBIM ITPOEKTOM BbiOUpaeM B MeHIO IIpoexm niynkt Hoebwiii

npoexm (nanee mys kparkoctu [Ipoexm-Hogwiti npoexm).Ilocne dero mosiBisercs

OKOIIIKO, B KOTOPOM BBOIATCS AAHHBIC 110 (bal‘fmy, IMarkKe U 1noAIMncCsAM K pa60Te.
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Pucynok 5. Co3ganne HOBOTO MTPOEKTa

Cnenyer BbIOpath B BepxHeM mojie FEA-mpoekt (ycTaHOBIIEH 1O
YMOJYAaHUIO), yKa3aTh MyTh K (Qaiiay mnpoekra (MOXHO HE H3MEHATh, €CJIH
pabotaem B cTapoii marnke), u uMs ¢aiina (y Hac oynet [lpumep pamsi). [lons FE-
mooenv, Haszeanue npoexma, Paspabomuux conepxar BCIIOMOTaTEIbHYIO
TEKCTOBYIO HH(OPMAIIHMIO, KX MOKHO HE 3aIOJIHATH (puc. 5).

[Tocne BBIOMHEHUS ITUX JAEUCTBUI OTKPOETCS IpaUUecKoe OKHO MPOEKTA.
OHO MOXeT 3aHMMaTh Bechb Pabouuti cmos, a MOXET OBITh HEOOJBIIMM H €ro
MOJKHO TiepeMeniath no Pabouemy cmosy, WM CBOpauMBaTh B 3Ha4oK. Jlanee Ha
CTaHJAAPTHBIX  JEHCTBUAX C OKHaMHM B  OINEPAIMOHHOW CHUCTEME He
octaHaBiuBaeMmcsi. Ha puc.7 mnokasaH BUJ BCEro OKHa MPOrpaMMbl IpHU
aKTUBH3AIlMU MPOEKTA. Tenepb BUIAHBI BCE MyHKTHI MeHio U Oblcmpbie KHONKU W
MEePEKITIOYATEINH.

OOparuM BHHMMaHHE Ha JIyOJUPYIONIMK BapuaHT Menio B TIPaBOM

BcrioMorarenbHoM okHe. OHO nyonupyet [ 1agnoe Mento, HO B OTJIMUKE OT HETO
SBJISIETCS] HE BBINAJAIONINM, a (PUKCUPOBAHHBIM. T.€., Mocie BXoja B MMyHKT MEHIO

6yI[CT dKTHBHO CKPBITOC IO HUM ITOJIMCHIO.
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Pucynox 6. ['1aBHOE OKHO ITpOrpamMMbl

YcmaHoeka muna 3ada4u
Ha »sTom srtame ompenensem, 4yto paboTtaeM ¢ MIOCKOM Mojenbio. ITyHKT

MeHto [Ipaska — Inemenmol — Yemanoseka. OTKpPBIBAETCS BCIIOMOTaTEIBHOE TOJIE

Ilepexnouameneii, B koTopoM BeiOupaem 2D-6anku (puc. 7).
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Pucynox 7. BeiOop minockoit mosienu
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Bri6op mockoit Momenu OyneT MOATBEPKIIEH BBOJIOM IMEPBOTO AJIEMEHTA

(CTep)KHSI). I[O IICPBOI'0 BBOJAA CTCPKHA THUII 3a1a491 MOKHO U3MCHUTD.

OcHogHbIe npuemsbl rnpu egode 2eoMempu4eckoli cxemMbl
KOHCMpYKuuu

BBon crepxHel BBITIOJNHAETCS B TpapUUYECKOM OKHE B HHTEPAKTUBHOMN
dbopme 1meTIKaMi MBIIIKA — OTMETKOW MEPBOT0 U BTOPOTO y37a cTepkHs. OaHaKo
CYIIECTBYET HECKOJIbKO MPUEMOB M MEpPEKIoYaTesie, 00Jieryarmmx Mnporece
BBoJa. OIHMM W3 HUX SBJISETCS 3aJaHUE pacTpa KOOPJIWHATHBIX OCEH MJid
yA00CTBa MPUBS3KU Y3JI0B K KOOPAMHATHOM CETKE. DTOT CIOCOO paccMaTpuBaTh
He OyneM, T.K. pealn3oBaHHble B mporpamme (yHkiuu [lpuesasku, /lenenus,
Konupoesanus, I[lepemewyenusi 1OCTAaTOYHO yI0OHBI IPU BBOJE CTEPIKHEH.

PaGora OonbmmHCTBa (YHKIMA 3aBUCUT OT TEKYIIErO COCTOSHUS
nepexiouateneii. Pekomenayercss oOpaTuTh BHUMaHUE HA JIEWCTBHUE CIICTYIOITNX
nepexsoyaTesne i nx komounanuii. CocTaB KHOMOK IMepeKIIouaTesiei 3aBUCUT
OT TOTO, Kakasi (PyHKIHS IPOTpaMMbI BBITTOTHAETCS B JaHHBINM MoMeHT. Hampumep,
NEPEKITIOYaTEeNH, ONPEACIAIONINe Coco0 BHIOOpA 3JEMEHTOB OyayT BUAHBI IpU
BBITIOJIHEHUM Takux (QYHKIUNA, KaK KOnupogawue, nepemeujeHue, OeieHue

QJICMCHTOB U T.II.

pHMepblnpyMep paMblfea (FEA-npoekT)]

APMHpOEaHHE CepEHC
s e 2d o @(EEE Y F (P 2

IToKas HDMEPDEHBHEMEHTDB \

TIOK43 ¥3JI0E TOTEKAMH
IMOKa3 HOMEPOR ¥3II0E

Pucynok 8. Haznauenue nepexitouateneid cnocoba 0ToOpakeHus: MOJIeH
[Ipn axTHBU3aLMK NEepekiIoyaTene Ha puc.8 OyIdyT BBIBOAUTHCS HOMeEpa
AJIIEMEHTOB (CTEpKHEH) MOJENH, HOMEpa Y3JIOB, WU OyayT IOKa3aHbl Y3Jbl
KOHCTPYKLMHU KpacHbIMU Toukamu. [locienHion GyHKIUIO KenaTeIbHO BKIIOYUTh
Opu BBOJAE M HCIpPaBICHUU MoOAenu (naimee — o0e omnepauuyd Ha3blBaeM

Peoaxmuposanuem monenn).
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Crnenyromas rpynma MepeKiIovaTesied OmpenesieT Croco0 MPUBSI3KH

KoopauHat BBOJUMOM TOYKH (KOODI{I/IHaTbI VY3J10B 3aJ1a10TCHA B MeTDaX).

FPaly Box FKiz

Vaaeauesans seomempiio

Vaaeaueams pacmwp

Vaaeausanty caot

Sanpar woapdunam

Sanpor cALIeHU & DSRAPIMOEOT CUCIEME KOOPAUHAM
Sanpac CAMPIYEHIA & ROTAPHOLN CLCMEME KoapOuHAm
Flowecr cpedunnotd moi

Hepeceyenne nunil

Pucynox 9. Haznauenue nepexirodaresneii cnocoda oToOpakeHUsI MOJIEIH

Ha puc. 9 nana mnojackaska K TNEpeKrovaTesisiM crocoba TMPUBS3KU,
UCIIOJIb3yeMasi IPU BBOJIE CTEPKHEBBIX CUCTEM.

— Vanasnuseamv ceomempuio — CUCTEMA NBITACTCS NPUBA3ATH MOJIOKEHUE
Kypcopa MpHU WIEIYKE B MOJIE PEJaKTUPOBAHUS K OJKauIemMy y3iy
BBEJICHHOM cucTembl. Eciin Kypcop JOCTaTOYHO AANEKO OT BCEX Y3JIOB,
TO MIPUBSI3KA HE BBITIOJIHAETCH,

—  Vnasnusamv pacmp — npuBs3Ka Kypcopa K OJrKaiIieit Touke pacTpa,

— Vnasnusamuv cnovi — TpuUBS3Ka K TOYKAaM 3arpy’K€HHOIO 4YeEpTexka B
¢dopmare dxf,

— 3anpoc koopounam — €Ciau TOUYKA MPUBSI3KU OTCYTCTBYET (KYypCop JalIeKo
OT BCEX V3J0B), TO BBIBOJAUTCS JHAJIOTOBOE OKHO, B KOTOPOM
MOJIb30BaTeNIb BBOAUT TOYHBIE KOOPJWHATHI BBOJUMOW TOUKH. ITOT
CIoco0 MOKHO UCIOJIb30BaTh, HO OH JIOCTATOYHO TPYAOEMOK IIPU BBOJE.

— 3anpoc cmewenus 6 0ekapmogou cucmeme KOOpouHam — TOCIe TOro,
KaK ONpeAesIeHbl KOOPAMHATHI TOYKH Kypcopa (BBIMOJHEHA MPUBS3KA K
HEii), BBIBOJIUTCS IMAJIOTOBOE OKHO, B KOTOPOM 33JIal0TCSl CMEILICHUS TIO
KOOpPAMHATHBIM OCSAM OT TOYKMA MPUBS3KH Kypcopa. JloctarouHo

yAOOHBIN BapHaHT BBOJA.
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CMBICT OCTaJIbHBIX MEPEKIIFOYATENEH SICEH MO MOACKA3Ke Ha puc. 9.

EQuMHCTBEHHON TOYKOW, K KOTOPOM aBTOMAaTHUYECKU IPUBS3BIBACTCS Kypcop
B nyctoMm daiine npoekta — Touka (0, 0), mokazaHHass B OKHE rpaduueckoro
penaKkTopa IepeceyeHuEM KOOPANHATHBIX OCEH.

Pa3bepem BBOII HECKOJILKUX CTEPIKHEH paMbl (3a/1aHKE Ha puc. 3).

[Iprmem, 4TO KOOpAMHATA JIEBOM HM)KHEM TOYKM KOHCTPYKIMM B Hadale
KOOpJIMHAT (E€CTECTBEHHO, YTO IIOJIOKEHUE BCEH KOHCTPYKLUUU OTHOCUTEIBHO
KOOPJIMHATHBIX OCEH HE BIMSIET Ha PE3yJIbTaThl pacyeTra).

BBoiyuM mepByr0 JIEBYIO CTOMKY BBICOTOM 4M. AKTHBEH NEPEKIIOYATENb
3anpoc koopounam. lllenkaem kypcopom psiaom ¢ toukor (0, 0). BBoautcs
IepBasi TOYKa CTOWKH, T.K. KypCcOp NPUBSA3BIBACTCS K Hayaldy KOOpAMHAT. 3aTEM
HIEIKaeM Kypcop B IIPOM3BOJBHOM MecTe. [IpuBsi3ka HE BBINOJHSETCA, WU
BBIBOJMTCS 3apoc 0 KoopauHate Touku. Jlaem 3Hauenus X=0, Y=4 (koopAuHATHI
y3JI0B 3aJa10TCA B MporpaMmMe B MeTpax). [lepBoiii cTtep:xkenb BBeAeH (puc. 10).

JIns 3aKkperuieHus: BBEJAEM aHAJIOTUYHBIM CIOCOO CTOMKY BTOPOTO 3Taxa,
BbICOTON SM. Mcmonbkzyem TO, 4yTo B Mojenu yxe ecTh Touka (0, 4). Ilenkaem
KypCOPOM DPSIIOM C HEW — IpPHUBSA3KAa HWKHETO y3JIa BTOPOM CTOWKHM BBIIIOJHEHA
aBTOMATHYECKU. 3aTEM ILEJIKAEM Ha HEKOTOPOM PACCTOSHUM OT CYIIECTBYIOLIUX
TOYEK — OMATh BBIBOJAUTCS 3alpoCc Ha a0CONIOTHYHO KOOPAMHATY BTOPOM TOUYKH
croiiku. BBogum mannwsie X=0, ¥=9, (9M=4m+5Mm). Tenepbp umeeM B MOJEIH JBa
CTEpKHS JIEBOU CTOMKHU.

BBoa mo abcomtoTHBEIM KOOpAMHATaAM HE COBCEM YA00€H, T.K. KaxAbld pa3
TpeOyeTcsl BBIYUCIATh U BBOJAWUTH KOOPJAMHATBI HOBOIO y3ia cuctembl. ['opasno
yA0OHEee UCTOIb30BaATh CIIOCOO OTHOCUTENIBHON MPUBS3KU. B KOTOpOM MBI 3a/1aeM
pPacCTOSIHME HOBOTO y3J1a OT y3J1a, K KOTOPOMY MBI MPUBS3AJIM KYpCOp IIPU BBOJE.
IIpy BBOAE TPETBErO CTEP)KHA BHAYAJE€ IPU BBIKJIIOYEHHOM IEPEKIIOYATEIIE
OTHOCHUTEJIbHOM MNpPUBA3KA OTMETHM MEPBYIO TOUKY (BEPXHSASI TOYKAa BTOPOIO
CTEpPKHA). 3aT€M BKIIFOUMM OTHOCHUTEJIbHYIO IIPUBS3KY U BHOBb LIEIKHEM Ha 3TON
ke Touke. [losBUTCS OKHO, B KOTOpoM 3amanum 3HadeHust dX=0, dy=5 (mimna

TpeTbel CTONKM) — cM. puc. 11.
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Pucynok 10. Ucnons3oBanne abCOMIOTHON MPUBSI3KU IS IEPBOTO CTEPIKHSA

AHAJIOTHYHO BBEJIEM IOCIEAHUNA CTEPKEHb, TOJBKO yKakeM y=3 (minHa
YETBEPTOI'O CTEPKHSI.

Hcnonp3yem METOX OTHOCHUTENIBHOW NPUBSA3KMU JUIsl BBOJA BTOPOM ClEBa
CTOMKH. [[MMHBI COCTABIAIOMINX €€ CTEpPKHEW TaKue Ke, Kak B NepBou. MOKHO
ObUTO OB CKOMMPOBATH MEPBYIO CTOMKY, HO ATy OIEPAIHI0 PACCMOTPUM TO3KE.
VY4TemM HWAEHTUYHOCTh CTOEK M TO, YTO BTOpas CTOWKAa CMEIEHA OT NEepBOM Ha IM.
[IosToMy BBOJA BTOpPOW CTOMKH BBIIOJHSIEM MPH AKTHBHOM IEPEKIIOYATEIE
OTHOCHUTENBHON NpuBSA3KH. [Ipr 3TOM moouyepenHo NpHBSIKEM Kypcop K y3jiaam

NIEPBOI CTOWMKH, a OTHOCUTEIbHYIO NPUBS3KY ycTaHoBUM 0X=9, dy=0. YcraHoBka
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3HAYEHUW OTHOCUTEIIbHOW TMPUBSI3KH (B OTIIMYUU OT AOCOJIOTHOW TPUBA3KHA K
KOOpJIMHATaM) 3allOMHHAETCSI IPOrPaMMOM, BBITIOJHAETCS OJuH pa3. Pe3ynbrar u
MOCJIEIOBATEIBLHOCTD LIETYKOB (LM pamMu) Kypcopa rnokazaHa Ha puc.12.

1SHX B8O LRLPLL- MV -#L Al WE
99w @EEFBK 0L+ -

P Armusiposant omHoCLRETvHYG
B HPUSATKY

= E

- T

M

™

k [ 3

“ﬁ

!

i Cmpiyeriie Kaaplusamel emaopati
el B K
2
=
=
=2

¥ I 3anpoc cMeleHHn
“ KOOPIHHAT TONMLKO 1A
& ¥ BTOPOro Y314

W,Aﬂ

< F—ua—X

a7

BEHX 87 0L A - Bfmp-#U A A@E
R R e Pol

PeryLTaT
EEOI2A

-3 2

e XERD T A < F

v

ESEs ERY

Pucynok 11. OTHOCUTENBbHAS NPUBSI3KA PU BBOJIE TPETHETO CTEPIKHS
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Pucynoxk 12. OTHOCUTENbHAS TPUBSI3Ka MPU BBOJIE BTOPOU CTOMKHU

[Ipu BBOAE TpPETHEN CTOMKH MUCIIOJIB3YEM TO, UTO B YPOBHE YETHIPEX ATAKEU
€€ TreoOMeTpUsl MICHTUYHA MEPBOM M BTOpOM. UeTBepras M mATas CTOMKU MMEET
COBIIaJICHUE I'€OMETPUU B YPOBHE TpeX MEPBBIX dTaxeu. PaccMorpuM omnepanuro
Konuposanus. YeTblpe 3Ta)ka TPETbEU, YETBEPTOM U IMATOU CTOEK CKOMUPYEM M3
BTOPOM, a 3aTE€M B YETBEPTOM M IIATOM CTOMKAX yJAJIUM CTEPKEHb YETBEPTOIO
ypoBHs. Ilpu BBINOJHEHMM KONMMPOBAHUS CIEAYET BbIOpaTh (OTMETHUTH), KaKue
CTEP>KHU KOIHUPYIOTCS.

Pa3Hble pekxMMBI OTMETKH JIEMEHTOB 33JA0T CIEAYIOLINE NEPEKIIOYATEIIHN.
OHM MOABJAIOTCS, €CIM BbIOpaHa (PYHKLMS, IPU KOTOPOH NEPEKIIIOYaTENH UMEIOT

CMBICIT (KOUPOBAHUE, YAAICHHUE, JEICHHE CTEPHKHEHN U T.I1.

————— o ———— - P

@Q [ 3 ,E
5: Box Frz

\l\.____________,/

Pucynok 13. [lepexmouarenu crocoba BIOOpa 371EMEHTOB

— Einz — crepxHU BBIOMPAIOTCS 110 OAHOMY IIETYKOM MBIIIKH,
— Auto — BeIOOp onpenensieTcs TOUKaMu pacTpa,

— BOX — BbIOOp BBITIOJIHSIETCS PAMKOM,
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— Krz — nononmuuTenbHbIN K pexkuMmy BoX. IIpu HeakTHBHOM BBIOUpAIOTCS
AJIEMEHTHI, TTOJIHOCTHIO TOMaBIIUE B paMKy. [Ipu akTuBHOM 100aBISIOTCS
YaCTUYHO NONABIINE B PAMKY.

Broibepem nyHkTr wMeHwo Ilpaska — I'eomempua — Onemenmut -
Konuposams. Beibepem pexxum BOX 1 0TMETHM paMKOW CTEP>KHU BTOPOU CTOMKH.
Haxmvem knoniky Touku. /leakTuBUpyeM OTHOCUTENBHYIO NPUBA3KY. LllenkHem Ha
HIKHEM y3JI€ BTOPOM CTOMKU. AKTUBUPYEM OTHOCUTEIbHYIO PUBS3KY. LllenkHem
Ha HWOKHEM Yy3Jie BTOPOHW CTOWKH, B OKHE CMEIIECHHUS KOOpAWHAT 3amaaum 0X=6,
dy=0. IllenkHeM Ha HWXXHEM Y3Ji¢ TPETbed CTOWKM W MOITBEPIUM CTaphie
3HAYEHHUS CMELICHUS KoopauHart. [l{elkHeM Ha HUXKHEM y3J1€ UETBEPTOM CTOMKHU U
MOATBEPAUM 3HAYCHUS CMEILECHU. Brriinem u3 KOIHPOBAHUSI.
[TocnenoBaTenbHOCTH JEUCTBUI U PE3yIbTaT NOKAa3aH Ha puc. 14.

Yianum BEpXHHUE CTEPKHU YETBEPTOW M MATOUW CTOEK. BonagemM B MEHIO
Ilpasxka — I'eomempusa — Inemenmot — Yoanenue. BkitouuM KHONKU Yoaname
oanku v Yoanamoe y3ipi. OTMETUM PAMKOU BEPXHHE CTEP’KHU YETBEPTOM U MATON
croek. Ctepxau OyayT ynanensl. Pedynbrar Ha puc. 15.

Hcnonp3ys y:xe paCCMOTPEHHBIE ONEPALIMH, JOCTPOUM paMy 10 CIEAYOLIEH
craauu (puc. 16). Ilocie BBINOJHEHUS ATUX ONEpPaLUd T€OMETPUS KOHCTPYKIUU
noutu 3akoHueHa. OcCTaloch N00aBUTH PUTETH, MPUMBIKAIONINE K HAKIOHHOMY
CTepXHIO, U pemeTky ¢epmbl. s aToro Tpebyercss pa3OuTh mosica GepMbl U
HAKJIOHHBIH CTEPYKEHb Ha HECKOJIBKO CTEPIKHEM.

Brimosmnum pazouenue nosicoB. Bxogum B MeHwo Ilpaska — I'eomempus —
enenue 6anok. Ilpenycmorpeno nBa BapuanTa aeneHus. [lepBbiil — neneHue Ha
paBHBIE IO JJIMHE CTEPKHU. BTOpON — HelIeHHE OAHUX CTEPHKHEHU C MOMOUIBIO
npyrux. Iosica gepmbl pazpenum nepBeiM criocoOoMm. [losica TpeOyeTcst pa3OuTh
Ha IIECTh PAaBHBIX CTepxKHEWU. YcTaHOBUM 3HadeHHe N=5 (YUCIO0 HOBBIX
BHYTPEHHUX Y3JIOB B Ka)XJOM IOsice). 3aTeM BbIAECIMM 00a mosica U HaxMeM
kHOTIKY Crapr. [Ipouecc u pe3ynpTar noka3ansl Ha puc. 17. OcTaeTcss HU3BECTHBIM

CIIOCOOOM BECTH pelIeTKy (hepMbl.
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Pucynok 14. IIpouecc u pe3yiabTaT KOMUPOBAHUS

Pa30uTh HAKIOHHBIA DJJIEMEHT MOKHO aHAJOTMYHBIM CHOCOO, T.K. OH
JIOJDKEH OBITh pa30MT Ha paBHBIC 1O JUIMHE 3JIeMEHThl. OJHAaKO pPaccCMOTPUM
BTOPO#, OoJiee oOmuid crocod pazouenus. Benp He 00s3aTeIbHO B 33JIaHUH OBLIN
OBl OJTMHAKOBBIC TIO BBHICOTE BEPTHUKAIBHBIC CTOWKH, COMPSTaeMble C HAKIOHHBIM

9JICMCHTOM PHUI'CIIAMMU.
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Pucynok 16. OcHOBHBIE pUTeNIH U KOJIOHHBI
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Pucynok 17. Jlenenue nosicoB hepMbl

Bropoii cnocod neneHus 3aKiIO4aeTcss B TOM, YTO HEKOTOpPbIE CTEP>KHH
MO>KHO Pa3JeauTh C IOMOLIBIO MEPECEKAIOIUMUCA C HUMH CTEPXKHAMU. 11151 3TOrO
BHayaje OT COOTBETCTBYIOIIMX Y3JIOB CTOMKM MOCTPOMM JiBa PUrENs, KOTOPbIE
3aBEJOMO IIEPECEKYT HAKJIOHHBIA CTEPKEHb. 3aTeM pPa3o0beM HaKJIOHHBIN
CTepKEHb B TOUKAaX IEPECEUCHHUs] C pUTENsIMHU (3a0AHO OYyIyT paslelieHbl caMu
pureinu). 3aTeM yAaJluM JIMIITHUE CBEChI PUTEIIEH.

[locTpouM purenu c NOMOILIBIO OTHOCUTEIBHOM NPHBS3KH, BBIOpAaB HUX
JUIMHY paBHOW ceMu MeTpam. BoiiieM B MeHI0 denenusi 6aiok U yCTAaHOBUM YHCIIO
JIeJICHUs] CTEP’KHEW B HOJIb (3TO MPHU3HAK BTOPOrO BapuaHTa jAesieHus). OTMeTum
HakJIOHHBIA 3nemeHT. IllenkHemM mnpaBoil KHOMKOM MbImKH. OTMETUM JBa

BBe/ICHHBIX purens. Haxmem kHonky Cmapm.

Seseart YOATLIRG

Ganox

LeneHHe H ofben.anos
3D anemeHTE!
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Pucynox 18. Jlenenne HaKJIOHHOTO CTEPKHS

[Tocne sToro BBOJA TEeOMETpUM MOJENHM (YacTO Ha3bIBaeMblil 7Tonosocuetl

MoOenu) 3aBepIleH, pe3yabTaT Ha puc. 19.
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Pucynox 19. OxoHuarenbHasi TOMOJIOTHS PACYETHOW MOJIEIIN

3apaHue onop

[IporpaMmHBIE ~ KOMIUIEKC  TPEACTABISIET  MHOTO  BO3MOKHOCTEH
MOJICITUPOBAHUS COBMECTHON PabOTHI BEPXHErO0 CTPOSHUSI M OCHOBAHHUA. 37eCh
pAacCMOTPUM  TOJIBKO «KJIACCUMYECKUE» THUIIBI OINOp: 3aACiKy, IIapHUPHO-
HEMOJBIXKHYIO W T.JI. 3aJaHu€ TaKUX OIOp BbINOJHSIEM B MeHio Ilpaska —
Kpaesvie ycnosus — Y3noevie ooujezo muna - Ycmanoska. llepexiroyaeM TUIl
orniopbl B [7106anvHbie (HampaBieHUE CBSA3EW 3a7aeTcs BIOJb TVIO0AJbHON OCU
koopauHat). M ycTranaBiuBaeM HEOOXOIUMYIO KOMOHMHAIIMIO MEpeKIouarene X,
Y u Rz (rotation, moBopoT Bokpyr ocu Z). HakaToe COCTOSIHHE IEPEKIIIOYaTEIIs
O3HayaeT, 4YTO BJOJIb COOTBETCTBYIOIIETO HMEETCS CBSI3b. 3aTeM B pPEXKUME

OJIMHOYHOTO BBIOOpa WM BBIOOpAa paMKOW OTMEYaeM Y3Jbl, B KOTOPBIX
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yCTaHABIMBAETCA COOTBETCTBYIOMIAs CBs3b. Ecnmm Tpebyercs ynaauTh CBS3b, TO
BBIOWpaeTCs MyHKT Y37106ble oouiezo muna — Yoanenue. CBsi3u MOKA3bIBAIOTCS
TOJBKO B A3TOM NyHKTE€ MeHI0. [Ipu BbIXOJE M3 HEro BU3YyaJIM3alUsl CBI3EH
HEaKTHBHA. YCIOBHOE OOO3HAUEHHUE OTIIMYAETCSI OT KiacCHYecKuX. JInMHeiHble
CBSI3U BIOJNL oced X W Y 0003HAYAIOTCS TOPHU3OHTAIBHBIM WU BEPTUKAJIHLHBIM
3eJIeHBIM OTpe3KoM. CBsi3b OT TTOBOPOTa 0003HAYAETCS MPSIMOYTOILHUKOM BOKPYT

y3J1a. YCcTaHOBUM CBSI3U COOTBETCTBEHHO 3aJaHUIO.

[ L]

Hazan

Hzn0BbIE KP.YCNOBHA!

- YCTAHOBKA
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W
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Pacr. Cowarue Ca+F.

Pucynok 20. OnopHble CBsI3U MOJIEIH
3apgaHue WapHUpoOB
[IpenycMOTpEeHO HECKOJIBKO THUIOB MIApHUPOB. MBI OyZeM HCIOJIb30BaTh
JBa U3 HUX: )37106ble WAPHUPbL U 3JleMeHmHble. Y3I0BbIE CO3Jal0T LIAPHUPHOE
COIIPSKEHHUE BCEX CTEP)KHEN B HEKOTOPOM y3J€. DJIEMEHTHBIE 334at0T IIAPHUPHOE
IIPUMBIKAHUE CTEPKHSA K Y3IIy.
Bri6epem llpasxa — Lllapnupsr — ¥3106vie — Yemanoska. BkiaouuM onuuio

I no6anvHble W OCTaBUM AaKTUBHBIM (Ha)XXaThIM) TOJBKO HampaBieHue Rz
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(KJacCUYeCcKui MIapHUp, HE COMPOTUBJISIONIMICS TOJIHKO B3aUMHOMY IOBOPOTY
CTEp>KHEH, €ro yCIOBHBIN KO B rporpamMme 32). OTMETUM B PEKUME OAUHOUYHOTO

WJIU BBIOOpA PaMKO# BCe y3JIbl (hepPMBI.

W pHHpE!
I nereHTHER
- YCTEHOEK.S
32 —32 —32 —32 — 32— 32— 32 - ansHie
|/|\|/|\|/|\| - KOHTRONE
32 — 32 — 32 — 32 — 32 — 32 — 32 Ysnoebie
- YyCTaHOBKA
- YnaneHue
HoBkle yznoese
- YCTEHOEKS
- DELEAMHTE
- YW1 ANEHHE
- MOAHOE Ya,aneHHE
- CTaHLERTE!
MepexnrovaTend 1 =
)| v | z | re| Fy I Rz
AoKaN. raoGan. Aned,

Pucynox 21. Y3noBeie mapHupsi B hepme

«Bpexem» mIapHUpPBI B JIEBBIA U MPABBIE Y3JIbl PUTEJIEH, NPUMBIKAIOIINE K
HAaKJIOHHOMY CTepxHIO0 pambl. BeiOepeM [llpaska — [llapruper — Onemenmusie —
Yemanoeka. YCTaHOBHM NEPEKIIOYATENIM COOTBETCTBEHHO PHUCYHKY 22 W B
KaXIOM CTEp)KHE WICJIKHEM Ha JIEBOM M NIpaBoW ero mnosioBuHam. lllapHuUpsI
YCTaHABJIMBAIOTCS TOJIBKO B KPAMHUE y3JIbl CTEPIKHEMN.

I

W apHHpE!
FnemeHTHSIE

- ycranoska
- unanerue

- KOHTRONE
Yanoewie

- YCTAHOBKS

- unaneHie
Hoebie yznoesie
- YCTaHOBKE

- DELEAMHUTE

- YnaneHKe

ynaneH1e

Mepexntouarens

i EI

T | nOKaN. raoGan. nem.
Eanku [

PucyHok 22. DnemMeHTHbIE apHUPHI B PUTEIISAX
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3apaHue cev4eHUU U MaTepuanoB CTepXXHEN
Beoouwvie ceedenun no mamepuanam

Tenepr HEOOXOIMMO 3a/aTh T€OMETPUYECKHE XapPAKTEPUCTUKHU CEUCHUU
CTEep)KHEW IUIOIIAAX, MOMEHTHI WHEPIMU U T.0.) U HUX (PU3HKO-MEXaHUYECKHUE
napameTpbl (MOJIyJIM YIPYTOCTH, IJIOTHOCTD U T.J.).

B nporpamme Bce XapaKTepUCTUKH OOBEIMHSAIOTCS B TOHSATHE mMun
mamepuana. Kaxplii TUII BKIIOYAeT B c€Osl U T€OMETPUUYECKUE XapaKTEPUCTUKU
CEYECHMs, U KOHCTAaHThl Marepuana. BHawane 3agaroTcs TUIBI MaTEpHUATIOB, Ha
BHEIIHEM ypOBHE AU depeHLInpyeMble HOMEpaMH TUIOB. 3aTeM YKa3bIBaeM, YTO B
HEKOTOPO# Ipynne CTep:KHEW ucnoiap3yercs matepuan Ne 1, B apyroil rpymie —
mMarepuast Ne 2 wu T.n0. ECTECTBEHHO, THUIIBI MaTEPUAJIOB IIOTOM MOTYT
KOPPEKTUPOBATHCS.

31ech BaXXHbIM MOMEHTOM SIBJISIETCSI HAJUYME CBSI3U. CMEPICEHb — Mun
Mamepuana — napamempsl muna mamepuana. Hanpumep, ecnu psax cTepKHEN
uMeer TN Marepuana Ne 3, a 3aTeM Mbl M3MEHUM XapaKTEPUCTUKH CaMOI0
Marepuana 3, TO B pe3yJibTaTe H3MEHSTCA MapaMeTpbl BCEX CTEpKHEH HTou
rpynnsl. Eciiu Tpedyercs M3MEHUTh XapaKTePUCTUKH HE BCEX CTEP>KHEH, a OJTHOTO
WIM HECKOJIbKMX, TO HEOOXOJWMO BBECTH HOBBIA THII MaTepuaja, U CBs3aTh
COOTBETCTBYIOILIME CTEPKHU C HOMEPOM HOBOI'O THIIA.

Jlornyeckass  MOCHEAOBATEIIBHOCTh  HCIIOJIB30BAHHUS ~ MAaTEpUAIOB B
MIPOTPaMMe:

1. B naHHBIX BBOASTCS TUIBI MatepuasioB. KaKablil TUIT ompenesseTcs
CBOMM HOMEPOM.

2. C KaxIbIM HOMEpPOM MaTepualia CBSI3aHbl TE€OMETPUUYECKHE

XapaKTEPUCTUKU U KOHCTAHThl (PU3UKO-MEXAHWYECKHUX IapaMeTpoB

Marepuana.

CrepkHH CBA3BIBAIOTCS C HOMEPOM MaTepuaa.

4. Tlpu 3amucu JaHHBIX MporpaMMa aBTOMATUYECKU OINTUMHUZUPYET
CTPYKTYPY JAHHBIX U HyMEpPALIUIO TUIIOB MaTepuaa.

w

Cnocoowl 3a0anusn mamepuainos npoeKkma
YcraHoBKka mapaMeTpoB THIIOB MaTEPHUAJIOB BBINOJHSAETCS B MEHIO [Ipaska
(Peoaxmuposams ¢ Stark ES), nogmenio Mamepuaiot.
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[Tocne Bxoaa B moameH0 Mamepuasl TOCTYIHBI 3 BUIA ICUCTBUMA:

1. YcTaHOBUTHh WM yAAIUTh COOTBETCTBHE MEXKIY IJIEMEHTOM (CTEPHKHEM)
¥ HOMEPOM MaTepuaiia (TIOAIMYHKTHl MCHIO: —YCHAHOGUNb U —yOAIUmb),

2. Hasunauute mapamerpy tunf wmartepuana (IOANYHKTBI MEHIO: —
pedaxmuposamu, ceyenus KPK, npouzsonvroe ceuenue, copmamenm npogunetl —

6 Stark, unu Peoaxmuposams, Pacuem ceuwenuii, Pacuem ceuenuil pacuiupenublii 6
Gen-3DIM.).

Camplii mpocToil cmoco0 3agaHusi JaHHBIX — TPU BBIOOpPE MOJMEHIO
penaktupoBaHue. OTKPBIBACTCS TUAIOTOBOE OKHO, B KOTOPOM MOYKHO 3a7aTh WJIH
HCTPaBUTh BCE OCHOBHBIE T€OMETPUUECKUE XAPAKTEPUCTUKHU CEUCHUS CTEPKHS U
napaMmeTpbl Marepuana. OJgHaKo ClEIyeT ydecTh, UYTO 3/1€Ch T'€OMETPUUECKHUE

XAPAKTCPUCTHUKHU CCUCHUA JOJIZKHBI OBITH OIIPCACIICHEI.

x x
eﬁpol Tpoc I Cnoucm:lﬁl 3D - crepsers | Peﬁpol Tpoc I Enoumbml
Hotep tar. IM 'I @I Homep mar. |1 j
A G A [0 G [1.3e+007
gs | Rho | As |0 Rho [25
At | At ID
e | ' TTE
™ s [ooooes
It I It ID.DDDB?E
E I ETar-u:Lap’rI E |3E+UU? ETar—u:Lap-rl
Lobinok Cobmok
oK I OTtieHa | 0K | OTtmeHa I

Puc. 23. OkHO HEMOCPeICTBEHHOTO 3aJaHMs XapaKTEPUCTUK CEUCHUS U MaTepuaia

HeoOxomumo BBIOpaTh COOTBETCTBYIOUIYIO BKIaAKy (2D-crepkenb) u
Haxkatb KHONKY HoBbiid. Ilociie yero mosBUTCA HOBBIM HOMEp Marepuaia (B
JaHHOM npumepe — 1), u 1 Hero OyAyT HMPUHATHI HEKOTOpbIE MapameTphl MO

YMOJIYaHHIO. CmMmpICcT KOTOPBIX:

A — IoImIAa 1k MONEPEYHOrO CEUYEHHUS, M2,

AS — cIBHIOBas IIIOIIAAL OTHOCHTEILHO OCH S, M2,
At — cBHUTOBas IIOMAAb OTHOCUTENEHO ocH f, M2,
Ir — MOMEHT MHEPLMH [IPU KPyUYEHHH, M,

IS — MOMEHT UHEPIIUM OTHOCHTEIEHO OCH S, M,
It — MOMEHT UHEpLIMK OTHOCHTENBHO ocu {, M,
E — moxyns yrpyrocru, klla.

G — monynb casura, klla.

Rho — 00bemHBIi Bec MaTepuana, T/m>,
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Jlnsa 3amanms (U3MYECKUX KOHCTAHT MOYKHO BOCIIOJIb30BAaThCS KHOIIKOM
BBIOOpA (B OKHE IOANUCH HAa KHOIMKE — MHOTOoTOoure). [1osSBUTCS THAIOrOBOE OKHO
BbIOOpa Mapku maTepuana. BeiOpaB B TabyiMIle COOTBETCTBYIOIIMI BUJI MaTepHaia,
XapaKTEPUCTUKU U KJIACC WUJIM MapKy, MOJIYYHM CIPABOYHBIC JAHHBIE O MOIYJISAX U
ob6bemHoMm Bece. [locne Haxkatust Ha kHOomKy OK nmaHHBIE aBTOMAaTHYEeCKU OYyayT
MEPEHECEHBI B TAOIMITY PEAAKTUPOBAHUS MaTEpHaIa.

T.K. AJ1s1 CIIO)KHBIX CEYECHUH BBIYMCICHUE T'€OMETPUYECKUX XaAPAKTEPUCTHUK
JIOCTaTOYHO TPYJOEMKasi 3a7adya, TO B KOMIUIEKCE MPEAYCMOTPEHO HECKOJBbKO
BAPUAHTOB aBTOMAaTU3allMH BBIYMCIICHHUS TUIOAA U MOMEHTOB UHEPLINU CEUCHMUSI.

IlepBbiii Bapuant — noameHto Pacuer ceuenuid wim cedenus JKBK. Ilpu
BBIOOpPE ITOr0 MYHKTA MOSBJISIETCS 3alPOC - yKa3aThb HOMEp TUIla MaTepuaia, JJis
KOTOpOro BbIMOJIHSETCS pacuer. llocne ykazanusa HOMeEpa OTKPBIBAETCA
JIAJIOTOBOE OKHO C TaOJIMIIEH XapaKTEPHBIX THUIIOB )KEJI€300€TOHHOTO CEUCHUS U
napaMmeTpamu (pazMepaMu), COCTaB KOTOPBIX COOTBETCTBYET TUIY ceueHus. [locne
Haxkatusi KHONKU OK BBITIOTHSAETCS BBIYMCICHUE XapaKTEPUCTUK M MX 3HAUYCHUS
aBTOMATUYECKU TMEpPeNaroTcsi B MaTepuana C yKa3aHHbIM HoMmepoM. [lamee s

InmpuMepa HpHBCHCHHﬁ@parMeHTH AWAJIOTOBBIX OKOH IS HCKOTOPLIX BAPHUAHTOB

CCUCHUSL.
x x
(o] ; e i — o] 5 ; e i —
ol sfefo] +x]
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b =| b= Im h= IU_E
I hos b1 =07 W= [ois
h t Hraon =||3 Yron =|[|
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Puc. 24. BapuaHThl TUaOroBbIX OKOH pacueTa CeueHui

Haubonee oOmuii BapraHT BBIYUCICHUSI TEOMETPUUECKUX XAPAKTEPUCTUK —
MCIMOJIb30BaHue NOAMEHI0 Pacuem ceuenuit (pacuwupennwiit) vin Ilpouseonvnoe

ceuenue. 31eCh IOJIB30BATENb B OTIACIBHOM TIpaMUeCKOM pPENAKTOPE MOXKET
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chopMHUPOBATh MPOM3BOJIBLHOE CEUCHHUE M3 COCTAaBHBIX NMPHMHUTHUBOB. B KauecTBe
MPUMUTHBOB BBICTYIAIOT Pa3IMUHbIC TCOMETPUYECKUE (PUTYPBI U COPTAaMEHTHBIC
npobuan, T.K. 3TO HaubOojee CIOXKHBIA BapuUaHT 3aJaHus TeOMETPUUYECKHUX

XapaKTePUCTHK, PEATM30BAHHBIN B OTe/IbHOM Tporpamme Profilemaker.

Hcnonvzosanue peoakmopa ceuenuu ProfileMaker
[Tocne BrI30Ba QYHKIMK pacyeTa MPOU3BOJBLHOIO CEYCHHUS MOSBISCTCS OKHO

nporpammel Profilemaker, nmeroree psia moseit yrpaBieHus.

¢ Profilmaker - [ProfiiMaker1]

{T] Aokyrent Pepaktop Ooxssats Pacuet  Hacrgo n/Wera Momows
D& seeoc|Tul¥Meoto aa?|
TE HE b 2 | B R T
~— BBOJA reoMeTpuvecKux
Mapka
00pAMHATE
- BOJ, 3NeMEHTOR COPTaMeHToOR
- 23
+ OOnacTb 3a8aH1A NONOXKeHNA
npocmnen

epaieTpna | HECTHOCTH

OGnacTb NapameTpoB Npodunei
1 BbIYMCIIEHUA FeOMETPUYECKUX
XapaKTepUCTHK COCTABHOMO

z cevyeHMA
Y

Puc. 25. Oxuno nporpammel Profilemaker
PaccMoTpuM BBOJ HEKOTOPOTO COCTABHOTO CEYCHHS, COCTOSIIEIO U3 ABYX

IIBEJIJICPOB, COSAMHEHHBIX MMOJIOCAMH 110 BEpXHEH M HIDKHEH mojkam. K BepxHei
MIOJIKE TIPUBAPEHBI 1B CAMMETPUIHBIX YTOJIKA.

Ha nepBom stane BBenem mBesuiep [20 mo 'OCT 8240-89. Haxxmem Ha
KHOTIKY BBOJ[a 3JIEMEHTOB COPTAMEHTA, U B OTKPBIBIIIEMCSI OKHE BBIOEPEM HYIKHBIH
TUIl COpTaMEHTa W HOMep mpoduisi, 3aTeM HaXMeM KHONKY BpIiOpars.
BeiOpanHblii  1mBesuiep otoOpasutcs B okHe Profilemaker. 3arem wusmeHuM
MOJIO’KEHUE JIEBOM TpaHUIlbl Tpoduist — caABUHEM ero Ha 10 MM BIpaBo.

3arem ckomupyeM mnpodunas u BcTaBuUM. Bropoit mpoduns moBepHeM
OTHOCHUTENILHO OCH Y, U MOJIOKEHUE MpaBoi rpaHuiibl 3agaauM -10 mm. st aToro

BOcTioyib3yemcsi  pyHKImsiMu MeHio Pedakmop tporpammbl  Profilemaker. Ha
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PUCYHKE Jajiee TIoKa3aH pe3yJibTaT onepanuu. PaccTossHrue MexIy mpoQrisiMi «B
ceety» 20 mM. Begem monocy mmpuHoit 50mMM u TommuHor 10mm. Jlnis storo
BbIOEpEM KHOIKY BBOJIa T€OMETpUYECKUX (UTyp, BbHIOEPEM NPSMOYTOJILHUK W
YCTaHOBHM HYKHbI€ pa3Mepbl. HIkHIOIO TpaHuily nosiockl yctaHoBUM 200 MM (110

BEPXY MOJIOK MIBEJJIEPOB), OJOKEHUE JIEBOU TPAHUIIBI -25 MM.

I8l
Il

‘enaxTop [okasats Pacuer HacTpofikn Ocea Momows

D@L % RE|20|T%TMsGT6[ala#?

B2 22 b == o BT R |

Mapka [U 20

KoopauHats!

200.0

Wsmennnn
| nesyio rpasuy

w=z214 [e=172.1

Puc. 26. VI3meHeHue JIeBO TPaHUIIBI TTOJIOKESHUS TPODOUIIS
HwxHnioro monocy BBeneM ¢ mapamerpamu: mupuHa 70MM, BbICOTA OMM,

YCTAaHOBUM €€ IIOCPEIMHE WIBEUIEpOB CHU3Y. l[Ipm 3TOM moOsOXKEHUE JIeBOU
rpaHuupbl -35 MM, BepxHerd OMM.

Beenem paBHononounsiif yromok 40x5 mo 'OCT 8509-93 (u3 copramenTa).
PacnonokuM yrojgok Ha BEpXHEM YTy MPaBoOro MBeUiepa. 3aTEM CKOIUPYEM €ro,
Pa3BEpPHEM M YCTAHOBUM BTOPOM YrOJIOK Ha BEPXHEM YTy JIEBOTO LIBEJIEPA.

Tenepp ceyeHUE CO3/1aHO, MOXHO BBINOJHUTH €ro pacyeT, HaKaB
COOTBETCTBYIOILYIO KHOTIKY Pacuem.

Tenepb poduiIt0 MOKHO JaTh HA3BaHUE U COXPaHUTH Mpoduib B (daiine.
[lepenaTte reoMeTpuuecKHe TMapaMEeTpbl B OCHOBHYIO Mporpammy (MEHIO
Ilepeoams npoghuns). Ilocne mnepemaun mnpoduias mporpammy Profilemaker

MOKHO 3aKpPBIThb.
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|| 1r Profilmaker - [ProfilMaker1]
FT] goxyverr Peasston Mowssars Pacser HacTpodkn Okwa

=l8lx
v Moo sl
D@7 /boloc(TEM oTo|aai?|

b R A

! Mapka

KoopauHaTe!

2400

[50

MapameThbl npodiunA

3.6
Iy 4860.0
Iz 11240
Wy 388.1

=
§5555333¢3
»

roToen y=163.¢ =215

Puc. 27. BeimonnHeHre pacdyeTa COCTaBHOTO MPOdUIIS

Ycmanoeka mamepuanoe npoekma
HUcnone3yst BO3MOXKHOCTH  KOHCTPYMPOBAHHUSI  CE€YEHHHM, YCTAaHOBUM

CIEQYIOIIME YEThIPpE THUIAa MaTepuaioB MpoekTa. CTOUKM W pUTEIH — U3
xene3o0etona B25. DnemeHTsl epMbl — CTalIbHBIE, UMEIOT COCTaBHON MPOQUIIb.
Tunsl ceueHui MPOeKTa MOKa3aHbl Ha puc. 28.

YcraHoBuM TpeOyemble HOMEpa MaTepuasoB JJisl CTep>KHEW mpoekta. s
KOHTPOJISI BKJIFOUMM KHOIIKY IIBETOBOM BH3YyaJIM3allMM TUIIOB MaTepuaioB. byner
MoKa3aHa CxeMa KOHCTPYKILIMH, B KOTOPOM CTEPKHHM M3 MaTepuaia OJHOrO TUIa
BBIJICJICHBI [IBETOM (puc. 28).

3amMeTMM, 4YTO NpPH COXPAHEHHHM IPOEKTa MpOorpaMMa aBTOMATHUYECKH
yHU(ULUHUPYET BBEACHHbIE Marepuanbl. Tak, ecin ObUIM BBEIEHBI JIBa THIIA
Marepuana ¢ aOCONIOTHO OAMHAKOBBIMU XapaKTEPUCTUKAMH, TO IporpaMmma
3aMEHHUT UX OJHUM TUNoM. Eciu Tpebyercs ucnosib30BaTh /iBa THIA MaTepuaia ¢
OIMHAKOBBIMH ~ XAPAaKTEPUCTUKAMHU, TO CIEAyeT BHECTH HE3HAYUTEIbHOE

OTKJIOHCHHC B XapPaKTCPUCTHKAX BTOPOTO.
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Puc. 28. Marepuansl mpoekTa
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BBoAa Harpy3ok n BO3geucTBum
N3 Bcero MHOrooOpasusi BO3ACHCTBHUI, KOTOPHIE MOKHO HCIIOJNIB30BAaTh B

KOMILJIEKCE, PACCMOTPUM  TOJBKO KJIACCUYECKHME — Y3JIOBBIE CHJIBI U
pacIpenesiecHHbIE Harpy3Kd. Y3JIOBBIE CHJIBI BBOJSTCA B Y3JIbl CHUCTEMBI,
pacnpeneseHHas Harpys3ka 3aJaeTcsi BJIOJb BCEW IIUHBI 3jieMeHTa. llosaromy
cienyeT pa3OuBaTh OTHEIbHBIE CTEP)KHHM HA XapakTEepHbIE TOYKH TPaHUIL
npuioxkeHuss Harpysku. Hcnomesyem mento: Ilpaseka — Hacpysku — Y3znoewie
cuawt, uu Ipaexa — Hazcpysxu — Ilo snemenmanm.

Bce Harpy3ku oOBeauHSIIOTCS B HarpyXeHus, 3ajaBaeMble HOMmepoMm. B
OJIHOM HArpy>KeHHHM YCTAHABIMBAIOT HArpy3Kd, OOBEIMHSEMbIE HEKOTOPHIM
npu3zHakoM. Hampumep, BeTpoBble HAarpy3kd — OJHO HArpy>€HUE, CHErOBbIE —
Jpyroe, u T.1. B mepBoM Harpy>keHUHu aBTOMaTH4ECKH (POPMUPYIOTCS HATPY3KH OT
COOCTBEHHOI'0 BeCa BKIIIOUEHHBIX B CXeMy 31eMeHTOB. [loaToMy npyrue BHEmIHUE
Harpy3kH >K€JaTelIbHO 33JaBaThb CO BTOPOrO HATrPYXKEHUA. 3J€Chb OrpaHUuYUMCS
TEM, YTO BCE HArpy3KH 3aJ1aJlUM B HAIPYKEHUHU C HOMEPOM JBA.

Brenem cunbl B y3iax ¢epMbl M BAOJb psifia pureieil — pacrpeeieHHyIo

Harpy3ky. CXeMaTuuHO Harpy3kH MOKa3bIBAIOTCS COIIACHO pHC. 29.

Pya-5 Py=t10 Py=t10 Py=110 Py=410 Py=110 Py-5
Harp
I Gw/s = -6.000

4- 4- 4- 4- El [ Qws=-4.000
YNy B YN y7B DQ:.’S=—2.UDU

[V Hagmuew nokasats /

| MeHro
Nepexnroyarenn Hasaa

_Ysnoebie Harpysen

. - - YCTAHOBKA Hazag
- yaaneHue PagH.pacnp.

k3 /0 - KOMMPOEATE - YCTSHOBKA
-zanats E1 - ynaneHue

) I Harpys.=: - HEBAZKM - nokasaTh

Mepexnrouarenn B x

Qx/r Oy/s [/t

Mhdoprayonnoe on Aner. rnotan Mpoeku,
Pz = OMx=0

Py= £ My =0 =
Fz=  OMz-0 4 R [

gr—t—X

Puc. 29. Harpy3ku npoekrta
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PacueT n npocmoTp pe3ynbTaToB
[lepen BBINMOIHEHUEM pacueTa CIEAyeT COXPaHUTh MPOEKT (PEKOMEHIYETCS

NEPUOANYECKHA COXPaHATh BBOJAUMBIE JaHHbIE). Ho mepen »TuM kenaTesbHO
pa3OUTh CTEPKHM HA HECKOJIbKO MOACTEp>KHEW ISl YyIy4IIeHUs BU3YyalU3alUU
pe3ynbTaToB. Takke pa3OueHrne HeoOXOAUMO [eNlaTh MpHU pEIlICHUU 3aJauu
JUHAMUKU M ycToWMuMBOoCcTH. Mbl pa3ounu Bce crepkHM Ha ueTbipe (N=3 B
orepauuu JeleHusl cTepkHel). 3arem BblOupaetrcs Meniwo — Pacuem — Oowuii
pacuem. Otmeuaercs B auamoroBoM okHe Cratuueckuit pacuer. Ilocie
BBITIOJIHEHMSI paciyeTa BbIBOJUTCS €r0 MPOTOKO.

3areM ycCTaHaBIMBaeM KOMOHMHAIIMIO HAarpy3oK, HCKIIOYMB U3 HHUX
COOCTBEHHBII BEC M OCTAaBMB TOJIbKO BTOpo€ Harpyxkenue (Pezyrvmamut —

Komounayuu).
x

E.artiaHauum | CaficTe. KoneﬁaHHﬂ' Oon. Kc-MlSHHauHHI

Hr1 | Hr2
K1 0

Tun MIN/MAK - HanoweHwA E Hogan |

& Her
 0nA KOMEUHALME E Haanure |
" 017 KOMEMHAUME W HAFRYHEHME E [ ——— |
2a0aTE CEOFCTES HEAMHENHEN KOGHHALHE | JUH . AHEAHH. |

BeiEoa KomGHHaLWEA
& word O Wiewer BLiBECTH | CeoicTea |
0K I OTrEHMTE | Morow e |

Puc. 30. KomOuHanuu Harpy3ok
Pe3ynbpTaThl MOXKHO BBIBOJAWTH Tpaduuecku u TabiauyHo. B rpaduyeckom

BBIBOJIC MOXHO BUJETH JA€(POPMUPOBAHHYIO CXEMY, Pa3IMUHbIE TUIIbI BHYTPEHHHUX
yewiuil. OOmuid myHKT MeHio: Pesynpratel — I'paduka, u BblOMpaem
HEOOXOMUMBIA TUll pe3ynbratoB. MuTepdelic nHTynTnBHO moHsATeH. [lokakem

HCKOTOPLIC PC3YJIbTATHI. KOS(i)(i)I/II_II/IeHT Macitada PE3YyJIbTATOB MOKHO U3MCHATD.
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Puc. 31. Pe3ynbTaTsl pacuera



