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JlabopaTopHas pabota
«MarHuTHoe 1moJjie KOAKCHAJIbHOTO Kadeas»

ITesns pabotel — MccnenoBaTh MAarHUTHOE MOJIE KOAKCHAIBHOTO KaOess B CUCTEME
KOMIIBIOTEPHOTO JIBYMEPHOTO MOAEIUPOBAHUSA dIeKTpoMarHuTHbeIX nojied ELCUT.

3arpy3ka cucrembl moaeauposanusa ELCUT S.xx.
3amyck nporpaMmmbl ocyiecTisiercs: u3 MeHto Ilyck (pucyHoxk 1):

yck» [Iporpammsbi » TOR Coop» ELCUT 5.2» ELCUT 5.xx Student.

[Tocne 3arpy3ku nosisutcst padounii cron ELCUT (pucynok 2).
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Pucynok 1 - 3anyck cucremsl mogenupoBanus ELCUT 5.2

1 IlocTaHoBKa 32124
1.1 BriGpats B cTpoke MeHio Maiin/Co3nats, a B okae New - 3agaua ELCUT@.
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MeomMETRMUECKS A MOENE Cancel
CEOMCTES ANA 3NEKTPOCTATHKN
CEOMCTBS ANA MAMHNTOCTATIKK
CEONCTES ANA TENNONERELEHM j Help
{NA BEIE0AS CNPABKH HIHMATE KNasHWy F1 S PI/IcyHOK 3 — OKHO cO31aHUA HOBOM

Pucynok 2 - Padounii cron ELCUT 3agaun ELCUT

1.2 B nosiBuBmemcs okHe Co3nanue 3agaqu (pucyHok 4) 3anats Umsa ¢aiina no madio-
Hy <AG0OpeBHuaTypa IUCHUILTUHBI>-<J1abopaTopHas padora Nel> <rpynmna>-<BapuaHT>, Ha-
npumep: TOE-LR2 BAE06-30.

JlJ1 COXpaHHOCTH pe3yibTaToOB pabOTHI Gailn 3agaun ciaeayeT Co3aaTh HOBYIO MANKY,
HanpuMep, Ha aucke D:, pa3penieHHABIM 151 COXpaHeHUs pabounXx (HaiyIoB CUCTEMHBIM aJI-
MUHHUCTpaTopoM, Haripumep, (D:\BAE-06\). OTkpbITh U cO31aTh NaNKy JJIsl PE3yIbTaTOB pado-
TBI MOYKHO [IOCPELCTBOM KHOIIKH | O630p |, IET90K MBILIKH 110 KOTOPOil OTKPHIBAET OKHO BBI-
Oopa u coznanus paboueit nanku — Co3ganne HOBOI 3a1auM (PUCYHOK ).

[Tocne Bb1OOpa nanku 1 uMeHu ¢aiina (Tun aiiaa qomkeH ObITh *.pbm) ciienyer Ha-
aTh B ’TOM OKHE KHOTIKY .
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Pucynoxk 4 — OkHO co3aHus 3a1a4u

Pucynok 5 — Be16op u co3manue paboueii mamnku
U UMeHU (aiina

B oxne Co3nanme 3axa4m (pUCYHOK 4), TOJKHBI OTpaXaThbCsl BBEJIEHHOE UM (haiina
(TOE-LR2_BAE06-30) u Beiopannas nanka (D:\BAE-06\).

Ecnu umena Qaiina v nanku oTpakxeHbl He IPaBUIIbHO, TO CJIEYET BEPHYThCS, BEIOPAB
kHOnKy [<Ha3aj|, a ecli BepHO, TO IIEIKHYTh 10 KHOIKE .
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BeISEpMTE THN W APYrHE NAPAMETPE] 307 HOBOH S3034H.
T akske Bbl MOKETE USMEHWTE HEHA $&FN0E, B KOTOPEIX GYayT
COXpaHEHE] MOLENE 14 DUSHYECKME CEOMCTES.
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Pucynok 6 — BBoa napameTpoB HOBOi1
3aa4u

1.3 B ok"He BBoa mapameTpoB HOBOI1 3a1a4u
(pucyHOK 6) B COOTBETCTBHUH C 3a/IaHMEM BBIOPATh,
HaTIpuMep,

Tun 3agauu: |MaanT00TaTquc1<oe no.ne\,
Knace mogean: © Ilnockas,

LZ= M (TJIyOMHa KOHTYpa 1o ocu Z)
Pacuer: © OObIYHBIIA.

[Ipu 5TOM B HM)KHEH YacTH OKHA B OIILIUU
daiiabl OyayT npuBeACHBI KMeHa (ailioB
I'eomerpusi: TOE-LR2 BAE06-30.m0d\
CpoiicrBa: TOE-LR2 BAE06-30.dms
Ecnu B okHE BBOIA BCE OTPaKEHO BEPHO, TO U3ME-
HATH 3/IECh YTO-JTMOO eIIe HE HY)KHO U CIISyeT Ha-
XKaTh KHOTIKY lanee> B MIPOTUBHOM CITydae Bep-
HyTbcs <Haszan |.
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1.4 B okHe Bp100op cucTeMbl KOOPAUHAT
B onuusax Enuaunbl xaunsl u CucreMa Ko-
OPAMHAT OTMETUTH HanboJee ya00Hy0 eau-
HUILY JUTHHBI, HartpuMep, © MUJLTAMETPBI, U
COTJIACHO IUIOCKOM 3ay1aue © JlekapToOBBI
KOOpPAMHATHI. V1, eciii ecTh YBEPEHHOCTH B
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PAaBUJILHOCTHU CIEIaHHBIX BEIOOPOB, MOJ-
TBEpAUTH [['0TOBO, a B IPOTUBHOM CIIy4ae

Pucynok 7 — Be16op cucteMbl KOOpIUHAT

I"oToBO| Ha TaHEN! 3a/1a4 pabodYero CToya NOSBITCS CBOM-

1.5 Iloce mieyka mo KHOIIKE
CTBa CO3/1aBaeMoM 3a7a4M (PUCYHOK &).

2

BepHYThCA| <Haszan 111 n3MeHeHu.
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Pucynok 9 — OKHO 1 MIHCTPYMEHTBI FT€OMETPUYECKON MOJIENN

a Ha nanenu 3amau qBakapl MIENKHYTh N0 cTpoke I'eo-

metpusi: TOE-LR2 BAE-30.mod unu BeIOpaTh B CTPOKE Me-

Hi0: IIpaBka/I'eomeTrpuyeckasi MoesIb U MOATBEPANUTH KHOII-

KoM @ B okoike Elcut (pucyHok 8) coznanue ¢aiina reomer-

puueckoit mosienu: D:\BAE-06\TOE-LR2 BAE06-30.

e B pesynbraTe Ha padodem crone ELCUT mosiBUTCSt OKHO

Sasr ¢ TEOMETPUYECKON MOJENIH U B TaHEJb MHCTPYMEHTOB J100aBsITCS

4 MKOHKHU (PUCYHOK 9).

d 2 IlocTpoeHue reoMeTpUYECKO MOAeIN

Pucynok 10 - OfbexT He- 2.1 Ha pucynkax 10 u 26 npuBeneHa nonepevyHoe ceue-
CIIe0BAHHS HUE KOAKCUAJIBHOTO Ka0esl ¢ IBYXCIOMHOM U30s1uel, pa3me-

PBI KOTOPOT'O MPUBEEHBI B TAOIHIIE UCXOAHBIX JAHHBIX.




¥ Mpueazate k cetke W Mokasats cetry

3 2.2 B COOTBETCTBUHU C pa3MepaMu 001aCTU MOJEIH-
POBaHUs IIPU ITOMOIIIU HKOHOK <prnHee> u
e ok || <Meab4e> ciueyeT ONTUMU3UPOBATH pa3Mepbl OKHA T€0-

Ma ropusortan: [1 (bt _
T — METPUYECKOU MOJIENU 10 KPUTEPHUIO HAanboJiee MOJTHOTO
e VCHOJIb30BAHUS €r0 IJIOIIA/IH.
¥ Macumatuposars emecre  okHon Br10op 1m1ara ceTku BBITIOIHSAETCA U3 CTPOKU MEHIO:
I IIpaBka/CeTka npuBsa3KH... . B okHe CeTka npuBs3KU
Fopusormaneaac [0 frav] ycranaBnuBatorcs Tpedyembie laru, nanpumep, Io ro-
Besmucanisn [0 ] puszonTtasu | 1| (mm) u 1o Beprukanm | 1| (Mmm), a Takxe

IMo3nuusa HAYAJIBbHOU TOYKH, K TpuMepy ['opu3oHTAIB-
Pucynok 11 — Ontumu3zanus cer- Hasi @ (Mmm) 1 BepTukanbHas @ (Mmm) (pucyHok 11).
KU MPUBSI3KU

Ecnu BriOpana onmus | V | [IpuBsi3aTh K ceTKe, TO KOOPAMHATHI BEPIITNH OyyT KPaTHbI
1araM CeTKH, a JUisi IOCTPOCHMSI KOOPAUHAT BEPILIKH C KOOPJAMHATAMU, HE KPATHBIMHU Il1aramMm
CETKHU HY>KHO 3Ty OINUHUI0 OTMEHUTh. TOUHbIE KOOPAMHATHI BEPLUINH MOKHO 33]1aBaTh Yyepe3
cTtpoky meHto: IIpaBka//lo6aBuTh BepIIMHBI... . [I[py 5TOM BepIIMHBI HE PUBSI3BIBAIOTCS K
CETKE.

Jlns koakcuaapHOTO Kadens corjacHo 3aaanus (pucyHku 10 u 28) BEIOpaHbI MapaMeTphl
CETKH T'€OMETPUUYECKON MOJIEININ, IOKa3aHHbIE Ha pUcyHKe 1 1.

2.2 Ha maHenu MHCTPYMEHTOB B3ATh HHCTPYMEHT [ - BeraButh Bepmiunbil/Péopa.
[IlenkHYB 10 CTpEJIKE NPUMUTHUBOB pedep 7 (pucyHOK 9) BBIOpaTh THI pedpa
(Ilpsimast TuHMS (0°), YerBepTh Kpyra (90°), Mo0BHMHA Kpyra (180°), Tpu uerBepTH
kpyra (270°). LiexecooGpasHo Bocmonb3oBathes pedpom IoaoBuna kpyra (180°). TTomec-
TUTh yKazarelb (Kypcop) -|— B [10JI€ YEPTEkKA C HY>KHBIMU KOOPJIMHATAMU BEPIIMHBI, KOTOPHIE
O0TOOPaXKAIOTCS B IPABOM HIKHEM YTIIy CTPOKH COCTOSIHUS (PUCYHOK 9), M HAaXaTh JIEBYIO
KHOIIKY MBIIIH. Y IEpKUBAsi KHOIIKY MBIIIH, IEPEMECTUTh YKa3aTelb | C BBITATMBAEMOM JIMHU-
el (peObpoM) B KOHEUHYIO TOUKY (BEPIIMHY) U OTITYCTUTh KHOTIKY MBIIIIH.

JI1s1 TOUHOTO MOCTPOEHHUSI MOJIENN CIENYET
BBOJIUTh KOOPJIMHATHI BEPIIUH U3 CTPOKU MEHIO:
IIpaBka//l00aBUTH BEPUINHBI..., & 3aTEM COEAU-
HUTB UX peOpamH.

N3onaums Ecnu 00beKT MoIenupoBaHUs MOXKHO MPE-
CTaBUTH MPOCTEUIUMU (purypamu (KpyT, MPSMO-
YTOJBHUK, AJUIUIIC), TO MOKHO BOCITOJIB30BaThCS

ﬂ L UKOHKOH [B- <Jlo0aBUTH (purypy> u B okue Jloda-

OnneTka

BUTH (pUrypy (pUCyHOK 9) 3a1aTh pa3Mepsl U KO-
OpJIMHATHI LIEHTPa (PUTYPHI.

B cnydae koakcuanbHOro Kabesst MOXHO BbI-
opate Kpyr, 3a1ath ero quaMeTp u MO3UIHIO 1EH-
tpa (0, 0).

JleificTByst TakuM 00pa30M MOCTPOUTH FEOMET-
PUYECKYIO MOJIeIb (PUCYHOK 12) (Haamucu npuBe-
JICHBI HA PUCYHKE JIJIsl TIOSICHEHUS U B OKHE T€OMET-
pudeckoi mosiean ELCUT He otoOpaxkarorcs).

['eoMeTpuueckas MOJEIb JOJKHA COJIepKaTh T€ 00JIACTH MOJIENIH, KOTOPbIE OTINYAIOTCA
MarHUTHBIMU MPOHUIIAEMOCTSIMU U HICTOYHUKAMH TOJIEH — AIEKTPUUECKUMU ToKaMu. Takux
oOmnacTeil Tpu: OTUIeTKa, U0 U Kkuiia (pucyHok 12).

Pucynok 12 — I'eomerprueckas MOJEIb



Ilpumeuanue. /Ina ceoeepemennozo 3aeepuienus padbomsl omyem o Hell 6 J1eKMPOH-
HOM ude ¢ hopmame 0okymenma Word cocmagnsemca 00H08PEMEHHO C 8bINOIHEHUEM Pa-
oomul. Tpedosanus Kk omuemy npugedeHvl 6 n.7.
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Pucynok 13 — CpoiicTBa
BBIJICJICHHOTO 00OBEKTA

3 IlapameTtpsnl 0J10K0B

3.1 [loMecTUTh MBIIIKY Ha HY>XHBIN OJIOK U BBIJICTUTD €T0
Ha)XaTUEM JIEBOM KHONKHU. IIleKHyTh mpaBoOM KHOIKOW MBIIIY Ha
BBIJICJICHHOM OJIOKE U B MOSIBUBIIIEMCS] MEHIO BbIOpaTh CBOMCTBA.
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" Pydroit:
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Pucynok 14 — CpoiicTBa 6110Ka

B okne CBoiicTBa BblejIeH-
HBIX 00BEKTOB BHIOPATH UITU
JOTIUCAaTh, HAIIPUMeEp, B OII-
o Merka , a
Ilar puckpern3aunu npu-
HATh © ABTOMATHYECKHMH
U KJIIUKHYTh @

Takum 06pa3zom, ciaeayer no-

MMEHOBATH METKH OCTaBIIINX-
cs O0yoxoB: Omierka, Knia.

3.2. B neBoii maHenu CBOMCTB 3a7a4M (MOJIE€NIN) PaCKphITh Nanky MeTku 0JI0KOB U 3a-
JIaTh CBOICTBA TeX GIOKOB, KOTOPhIE OTMEUEHE! 3HAKOM [Z,

3.2.1 [locne nBoiiHoroO Hienyka no Mmetke U30Jus B OSIBUBLIEMCS OKHE (PUCYHOK 15)
CpoiicTBa MeTKH 010K - U30/111M 3a1aTh oniyio MarHuTHAas NPOHULIIAEMOCTD [ix U iy
paBHo#i 1, otmeTuB © OTHOcuTenbHasi U Koopaunatel © JlekapToBbl.
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Pucynox 15 — 3amanue cBoicTB 0J10KOB 0€3
UCTOYHUKOB MarHUTHOTO TTOJIS

o]

OTreHa | Cnpaet.a |

Pucynok 16 —
C UICTOYHUKAMH MarHUTHOI'O OJIS

3amanue CBOMCTB OJIOKOB

JI71s1 5)KUJIBI U OTJIETKH MEPE BBOJIOM MCTOYHUKOB IOJIS CJIEAYET MOJACUUTATh INIOTHOCTH
. 2 . 2 2
TOKa B XKuJie j,=I/ma” u omierke jq=I/n(d"-c”). YuuTbsiBas, 4TO TOKH B KHUJIC U OILUICTKE MPOTHU-
BOITOJIOKHBI 110 HAIMIPABJICHHIO, 3HAKU Y ICTOYHMKOB MOJIsl, JOJKHBI OBITH TPOTUBOIIOJIOXK-

HBIMH, HAIIpUMEp, jo= 353678 A/M” u jq=199471.7 A/m* (pucyroK 16).




4 I'pannuHbIe yca0BUS (MapaMeTpbl pedep)

[TockonbKy BHE KOAKCHAJILHOTO Ka0essi MArHUTHOTO MOJIst OT TOKOB B Kabese HeT, TO Ha-
PYKHYIO IOBEPXHOCTh OTUIETKH MOKHO CUHTATh rpaHuIieit odmaactu monaenuposanus (I'OM),
Ha KOTOPOU BEKTOPHBIA MarHUTHBIN MOTEHIKAN paBeH HyJt0 A=0 (pucyHok 17).

4.1 JIeBoif KHOTIKOM MBIIITU BBIACIACTCA peOpo (CHHUI IIBET JIMHUHM MEHSIETCS Ha Kpac-
HBII1), COOTBETCTBYIOIIIEE BHYTPEHHEMY CJIOIO OIUIETKU. Y AepkuBas knaBuinry <Ctrl>, Bbije-
JUTH BCIO OKPY)KHOCTh. 3aTE€M 10 HAXATHUIO MTPaBOil KHONIKYA BHIOUPATH B TIOSIBUBIIIEMCST MEHIO
nyHKT CBoiicTBa (pucyHok 13). B okae CBolicTBa BblI/1eJIECHHOT0 00beKTa - MeTka (pucy-
HOK 17) 3anucars Omirerka-I'OM u @

CBOWCTEA BbIJENEHHLIX 0D bEKTOE
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Owme |
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— Bo scef Mogeni
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™ Hynesoi HopransHs@ notak: B, =0
— BrlgeneHo
e 2 Bt ™ YerHan nepuonuuHocTs: A = Ao
I HeuetHan nepuoamMuHocTs: & = - Ay

Pucynok 17 - 3ananue meTok pedep Pucynox 18 — 3aganue cBoiicTB pedep

4.2 Ha ocTanibHbIX MOBEPXHOCTSAX I'PAaHHULL pa3jieia Cpe/l C OTIUYAIOIIMMUCS MarHUTHBIMU
MPOHUILIAEMOCTSIMU UMEET MECTO OAHOPOIHOE rpannyHoe ycinoBue Helimana H,=0, koTopoe
IPUHUMAETCS] KOMITBIOTEPHON CUCTEMOUN MOJIEIMPOBAHUS 110 YMOJTYAHUIO.

4.3 OTkpbITh naniky MeTku pedep B maHeId CBOMCTB MOAEIHU. [[BaXKAbl IIEJIKHYTh 11O
MeTke pedbpa Ominerka-I'OM u B okHe CBolicTBa MeTKH pedpa — Omietka-I'OM (pucyHox
18) ormeTuTh ranoukoi ¥ MaruuTHbIil moTeHuuan A=Aq u 3an1ath Ay= 0 . He usmenss apy-
TUX OINLUI 3aKPbITh OKHO @

CBORCTEBA BbIAENEHHbIX 0D bLEKTOB Xl

Heckoneko BepwKH
Heckonkko OnNokos

OTrdaeHa | Cnpaeka | OTrieHa | Cnpaeka |

I CTaTHCTHES
Hecroneko pédep

—MeTra War guckpeTUsaudy —
j ™ AETOMATHYECKME
* Zapan:
1. -
— Bo Boed mogenm
252 yznoE

3 AnokoE

3 ANoOKoE ¢ CETEON
3 NorENEHHEN GNOKOE

Maowaak: 254 453 par®

—BrwensHo

3 Anokos 252 yznoe

3 NorEYEHHER BNOKOE

Mnowaak: 254 469 par®

o]

OTtieHa

Cnpaeka |

Pucynoxk 19 — Mopensb ¢ ceTkou
KOHEYHBIX DJIEMEHTOB

Pucynok 20 — I'eomerpuueckass MOAEINb C

CeTkoli KOHEYHBIX 3JICMEHTOB



S IlocTpoeHne CeTKH KOHEYHBbIX 3JIEMEHTOB

[TocTpouTh CETKY KOHEUHBIX 3JIEMEHTOB JUIsl MOJEIN MOKHO BBIOpAB OMNIUIO MEHIO
IIpaBka/IlocTpouts ceTky/Bo Bcex 0J10Kkax WK BbIIAECIUB OJIOK U HAXKaB IIPABYIO KHOIIKY
Mmbiu Ilocrpouts cerky/Bo Beex 010kax.

5.1 C uenbio yMEHbIIEHUS IOTPEIIHOCTH pacuera He0OXOAMMO MaKCUMU3UPOBATH KOJIHU-
YECTBO Y3JIOB CETKH KOHEUHBIX 3J1eMEHTOB (255 y31oB misa cryaenueckoi Bepcun ELCUT).
JUJ1s 3TOrO ClelyeT BbIACIUTh BCe OJIOKM HaXkaB 0JlHOBpeMeHHO KkinaBuin <Ctrl+A>. 3arem
[OCJIE LIETUYKA 10 MPABOI KHOIIKE MBIIIN, BbIOpaTh MyHKT CBOMCTBA BhIAEICHHBIX 00beK-
ToB/Heckonbko 6J10k0B 0J10k0B/Iar quckpernsanun/ © 3agaH u ykasaTh IIar CETKH MPH-
mepHo 10 % - (MM) OT HauOOJBIIETO pazMepa MoJeiu (PUCYHOK 19).

IToBTOpssa mm. 5.1, MAKCUMU3UPOBATH YKUCIIO Y3JI0B IO JOCTYITHOI'O KOJIMYECTBA.

I'eomeTpuueckas MOZEIb ¢ CETKOM KOHEUHBIX 3JIEMEHTOB IIpUBecHA Ha pucyHke 20. [ns
KOIIMPOBAaHUS pUCYHKa B 0TYET J{J11 KONMPOBaHUS KAPTUHBI MOJIS B OTUET CIEAYET B CTPOKE
MeHIo BbIOpath: IIpaBka/KonupoBath BUAUMYI0 KAPTHHKY.

5 PacueT moJisi BHINOJHUTH BHIOPAB HA MAaHEIU UHCTPYMEHTOB E WJIU U3 CTPOKHU MEHIO
3apauya/Pemnts TOE-LR2 BAE06-30. Eciiu penieHre He HAYMHAETCA, TO CIIE€IyeT MpOBe-
PHUTBH CBOMCTBA OJIOKOB, pedep u

CrenuanbHbI UHIUKATOP OTPaXkaeT MPOJBHKEHUE MPOIIECCA PEMICHUS 3a1a4H U 110
OKOHYaHHH MOSBUTCS OKHO C COOOIIEHUEM:

TOE-LR2 BAE06-30 pemenne 3aKkoH4€H0. X0THTE B3JISIHYTh ?
Ecnn Haxxatp @L TO MOSBUTCS YepHO-0emasi KapTuHa MoJis (JIeBas MOJIOBUHA pUCyHKa 21).

G KapTuHa nons x|
Ok I
¥ Cunossie mdHLAK I acwras: Ir [B&]
OtraeHa I
™ Bexrtoper et I'IDDD Cnpaeka I

& Mrgykuma B

€ Hanpasennocts H War ceTkm: |2 [para)

CoseT I

¥ UeeTHan kapra: e |2D—

/4 ¢ TMareHuman
T+ MHaukuma MHaukuma B, I Sk Cmray: IEI.DEI‘I12 Tn
i~ H lMHaykLmWA B
e Pt e T

p K.oHEYHEIE 3 NEMEHTEI
Pucynok 21 — Kapruna nomns Pucynok 22 — Kaptuna noss
' ok e i 6 AHasM3 pe3yJIbTATOB pPelIeHUS

223 KoopaxHaTes
Z % = G MM
z v =0 pm

6.1 Kapruna nous.
Jlist npunanus ei 6ob11el ”HPOPMATUBHOCTU KapTHUHE

S r=6m TOJII HACTYIIUTh HA KAPTUHY I10JISI MBILIKOW U, IIEJKHYB IIPaBOA

e D= Orbaa KHOIIKOH, BEIOpaTh B MeHIO KapTuHa moJis.
- @ [OTEHUKManN A = 1.0767e-6 BOSm

B nosiuBmemcst okne Kapruna nmoast (pucyHok 21) oTMETUTH

=+ LA MHaykuma B = 3.2647e-4 Tn

L~ MHAavkuMA By = -3.2153e-6 Tn raJo4KaMu:

L2 WrayKuns By = 3.26452-4 T CuioBble JTMHUH, BekTopsl, BeTHast kapTa ©
Rl TR Nupykuus, \ | KoHeuHbIe 3J1eMeHThI U [0CIIe IIEJTYKA MBIII-

|# HanpaseHHooTe Hy, = -2.557 At

R, SR kol o | OK | mosiBUTCS BRIpa3uTENbHAs KapTHHA 101 (TIpaBast

- ® TINOTHOCTE HEPrHK w = 0042408 A fm IMOJIOBUHA pI/ICyHKa 2 1)
- @ TpaHHusenacTe =1 I[JIH KOIIMPOBAHUA KAPTUHBI ITIOJIAA B OTUCT CICAYCT B
Pucynoxk 23 — JlokanpHele ~ CTPOKE MEHIO BbIOpaTh: [IpaBka/KonupoBaTh KAPTUHKY.

3Ha4YCHUA




6.2 JlokanbHBIE 3HAYCHUS
Bri6pats B MmeHIO Bua/JlokajbHble 3HAYEHHS ... WUIH IIECIKHYTh 110 HKOHKE <Jlo-
-

KaJbHbIe 3HAYEHNS™>, IOMECTUTh U3MEPUTEIbHBIA HHCTPYMEHT L& Ha osie MoJieny B KOH-
TPOJIbHBIE TOYKH, IPOAHATIU3UPOBATE U 3aHECTH B OTYET IS IBYX TOUEK: KOOpAUHATHI XY,
BEKTOPHBIM MArHUTHBIN OTEHIIMAJI, MATHUTHYO MHIYKIHIO, HAIPSY)KEHHOCTh MarHUTHOTO T0-
J1s1, IJIOTHOCTh SHEPTUH, MpoHULaeMocTsb. [locie Beinenenus (yaep:xusas kiapuiry <Ctrl>)
TpeOyeMbIX BEIMYHH CKOIMPOBATH B OTUET uepe3 Oydep oOMeHa (mpaBoii KJIaBUIIICH MBIIIIN).

6.3 UnTerpajbHble 3HAYCHHUS

Hcnonb3oBaB nHCTpyMeHT L] <J/[00aBUTH K KOHTYPY> , a JIy4llle, BEIOpaB B CTPOKE
meHto: KonTyp/BBoa iuHMi. .., TOCTPOUTH BUJUMYIO JIMHUIO KOHTYpa (JIMHUS CO CTPEIKON Ha
pucyske 21) ¢ koopaunatamu [0;0: d;0]. ITpu nomomu uHctpymenTa W <UHTerpaibHbIi
KAJbKYJIATOP> WK, BEIOpaB B cTpoke MeHI0: Bua/UHTerpajibHble 3Ha4eHHs. .., IPOaHAIH-
3UpOBaTh U 3aHECTU B OTYET WHTETPaAJIbHbIC 3HAUECHHUS CIIEAYIOIIMX BEIUUNH: JJIMHA KOHTYpA,
IOHJEPOMOTOPHAsSL CHJIa, MArHUTOABMKYIIAsi CUJIa U MAarHUTHBIN TOTOK (pUCYHOK 24).

Wy (<102 Ta)
11

fcls MHTErpancHeld KansKy IATOR
Ela NeoMeTpHYECKHE BEAMYHHEL
: E||:| ANKHa KoHTypa

e ® L =9.0051 MM

10 [ i e b Fsen i s i s .
) E— S R S S S S S S -

----- | Nnowaae nosepxHocTH i T | e

=3 DUIMUeCcKHe BENMUYHHBI

L:_H:l MNoHASpOMOTORHAA CHNa

o7

H [R=3
. F = 6.43656e-4 H

..... ¢ = -558.668 ° 05
_____ | F,=1.2725=-5H

------ L® fy=-6.438e-4H

0.4

- 0z
----- _ | BpawarowmiE MomeHT

[—:I--El MarHMTOABMH¥YLWLAA CHNA 0z

‘. ® F=-0.028267 A
(18]

I:—]D MarHHMTHEIA NoTak

oo 1 1 1 1 1 1 1 1

L F = -4,42-6 BO o 1 2 3 4 5 & 7 8 9 e
Pucynok 24 — Pucynok 25 — Jluarpamma 3aBUCUMOCTH UHAYKIUHA MAarHUTHOTO
WNuTerpanbHbie 3HAYCHUS M0JIs1 OT JUTMHBI KOHTYpa
6.4 Tpadpux.
P USHMECKME EEMMMHEL Bri6pars B mento Bua/I'paduk mim menkuyTh
EEDDWHW : 2" o ukonke .. B mosne yepTexa MmosBUTCS AUAarpam-
OOpAMHET S )
[ ]BexTop Hopran Nx Ma. 3aHECTH B OTYET I'pauKH HAIPSKEHHOCTH, UH-
ﬁi:;ﬂi::ﬁ:a”” My OYKLUUUA U BEKTOPHOTO MOTEHIMAJIa MAaTHUTHOTO T10JIA
| My B B (DYHKIIUU JJTUHBI KOHTYpa (PUCYHOK 25).
[ MHoykueWA Bx
o 6.5 TaOnua.
[ MHaykuma Bn BriOpats B MmeHto Bua/Tabauuna vau (&, B no-
W Bt .
H::ﬂ';i”:wmb ’ JIe YepTeKa MOABUTCS TaOIUIa 3HAYEHUH pu3Hnde-
[1HanpsserHocTs Hx CKHX BeIWYnH. B Ta0nuiie He00OX0IMMO OCTaBUTH
[ 1Hanpa#eHHoCTE Hy
T Harbrerionss Hi TOJIBKO T€ 3HAYEHUSI, ISl KOTOPBIX OCTPOCHBI Tpa-
[iHanndbreritncT: Hi ¢uku (paccTosiHre, MOTEHUIMAN (HAPsDKEHUE), Ha-
[ 1 MpoHUYWLaEroOcTE mr
e e et MPSYKEHHOCTh U CMEIIEHUE AJIEKTPUUECKOTO TOJIS).
Bri6op cTosibioB B meHto: Bua/Croadus! (pu-
CYHOK 25).

Pucynok 26 — Be16op cToa6110B



Ilpumeuanue. I(apmuua noJis, pe3yiomambsl aHa1u3a (JlOKaJleble U unmezpaibHsle

3HaYeHus), zpauxku u madauya Konupyomcesa 6 omuem uepes oyghep oomena.

6.6 IloBblllIEHHE TOYHOCTH MOAEIUPOBAHUS
ITockonbky B ctyaeHueckor Bepcuu ELCUT koqn4ecTBO y3JI0B CETKHM KOHEYHBIX dJie-

MEHTOB OTPaHUYEHO, TO, C LEJIbI0 YMEHBIICHUSI TOTPEIIHOCTH, HEOOXOIUMO YMEHBIIUTH 00-
JacTh MOJEAUPOBaHUs. JIJIsl 3TOrO ciemyeT UCIOoJIb30BaTh CUMMETPHUIO KOHCTPYKIMU KOAKCH-
QJIIbHOM CHCTEMBbI POBOTHUKOB, BBIPE3aB U OCTABUB TOJIBKO HEOOJBIION CEKTOP, YAAJIUB
00JIBIIIYI0 YacTh 007aCTH MOACTUPOBAHUS (PUCYHOK 27).

]
e

L2

Pucynok 27 — I'eomerpuyeckass MOAENb AJIsI YTOYHEHHOT'O MOJIEIIMPOBAHUS

PI/ICYHOK 28 — FCOMeTpI/IIIGCKaH MOJICJIIb C CETKOM KOHEYHBIX JICMECHTOB

OcTtaBuB 6e3 U3MEHEHHsI CBOMCTBA OJI0KOB U pedep (1. 3 u 1. 4), emre pa3 BHIIIOTHUTD

pacuer (1. 5 ¥ 1. 6) ¥ TOCTPOUTH 3aBUCUMOCTb UHIYKLIUHU TOJISI OT PACCTOSAHUSI (PUCYHOK
29)

MHaykuma [(*10-3 Tn)
1.3 T

1.2

1.1

1.0

049

0e

o7

0E

05

0.4

0.z

02

0.1

oo

__________________________________________________________________________________________________________________________

. I . I . I . I . I . I
0 1 z 3 4 5 6

Pucynok 29 - Jlnuarpamma 3aBUCHMOCTH HHAYKIMHA MATHUTHOTO TIOJIS
OT JUIMHBI KOHTYpa I CEKTOpa



6.7 AHanu3 pe3yJIbTATOB pacyeTa U MOJACJIMPOBAHUSA

Pesynbratel mopgenupoBanus B cucteme ECUT 1 aHanuTH4YECKOro pacyeTa, BHIIOJHEH-
HOTO Ha MPAKTUYECKUX 3aHATUSIX, CBECTU B TaOJIUILy, MOJICUATATh MOTPEITHOCTH MOJECIUPOBA-
HUSI IO OTHOIIEHHUIO K PAcyeTy, MPOAHATU3UPOBATh U CAEIATh BHIBOJBI.

Hanpspokennocts H, A/m Nupyxiusa B, Tn
Paccrosnue, M a b c d a- a; c- C+
Pacuer
Mogpens 1

ITorpemHocts 1
Mogensp 2 (1111.6.6)
[TorpemHocTts 2

Tabnuna 1 — Pe3ynbTaThl pacuera U MOJEIUPOBAHUS

7 TpeGoBaHusl K 0OTUETY

7.1 Otuer mpenocTaBiIseTCs B AJICKTPOHHOM BHJIe B (hopmaTe nokymenta Word.

7.2 OT4ET JOJKEH COAEPKATh:

- TUTYJIbHBIH JIUCT;

- UCXO/IHbIE JaHHbIE (BUJ MOJIeNH, BbIBOJ ypaBHeHul Ilyaccona u Jlannaca qs OCID);

- TEOMETPHUUYECKYIO MOJIENb C CETKOM KOHEUHBIX 2JIEMEHTOB;

- KapTHHY I10JI4;

- JIOKaJIbHBIEC 3HAYECHMS B 2-X TOUYKAX;

- UHTETPAJIbHBIE 3HAYEHUS B KOHTYPE;

- rpauku 3-X BeTUYUH (HANPsSHYKEHHOCTH, MHIYKUIU U BEKTOPHOTO MOTEHIIMAa MarHUT-
HOTO T10JIS;

- TaONMIly 3HA4YEeHUH 115 TPaUKOB;

- BBIBOJIBI 10 paboTe.

7.3 IlpencraBuTh 1O BHITIOJHEHHOW paboTe ciaeayroniie Qpaisl:

- TOE-LR2 BAE09-30.doc - otuet B Buze nokymenta Word;

- TOE-LR2_BAEO09-30.pbm - onucanue 3agauun ELCUT;

- TOE-LR2 BAE09-30.mod - reomeTpuueckas MOJENb;

- TOE-LR2 _BAE09-30.dms - onucaHue CBOWCTB MaTepUajIoB MOJIEIH;

- TOE-LR2 BAEOQ09-30.res - pe3yibTaThl pacuera.

8 3amura 1adoparopHoii padoThI

8.1 K 3amuTe fgomyckaercs CTyAEHT, BHITOJIHUBIINKI JJa00paTOpHYIO padoTy U MpeJicTa-
BUBIIIMI OTYET B MIOJIHOM OOBEME.

8.2 Pabora 3amuuiaeTcsi KaxJaplM CTyJAE€HTOM WHJMBHIyalbHO B MUCbMEHHOM Buje. Ha
3aluTe HeOOXOAUMO MMOKa3aTh 3HAHUE TEOPUH AJIEKTPUUECKOr0 MOJIS M MPAKTUYECKUX HaBbI-
KOB pa0OThI C CUCTEMOM MOJCIMPOBAHUS 110 MeTOAY KoHeUHbIX d1emeHToB ELCUT.

9 KoHTpO/IbHBIE BONIPOCHI

9.1 MarnutHoe none (MII)

- HaIPsDKEHHOCTh M MHAYKIMA MII, MarHuTHasi NpOHULIAEMOCTB;

- MATHUTHBIN TIOTOK U €r0 HENPEPBIBHOCTh. 3aKOH ITOJIHOI'O TOKA;

- PacKpBITHE POTOPA B IEKAPTOBOM CUCTEME KOOPMHAT;

- 3akoHbI AMmnepa u buo-Casappa-Jlamiaca;

- CKQJISIPHBIN ¥ BEKTOPHBIA MarHUTHBIE IOTEHLUAIBL;

- ypaBHeHus Ilyaccona u Jlamnaca 111 BEKTOPHOTO MarHUTHOTO IMOTEHIIMAIIA;

10



- T'PAaHUYHBIC YCIIOBUA B MAIHUTHOM II0JIC;
- MTHAYKTHUBHOCTDb coOCTBEHHAs U B3anMHasA,

- MHAYKTHBHOCTb HUJIMHAPHUYICCKOT'O IIPOBOJAHUKA,

- UHAYKTUBHOCTb JIBYXITIPOBOJAHOM JINHUH;
- 3Heprus u cuibl MIL

9.4 Pabora c cuctemoit moaenupoBanusi ELCUT:

- IOCTAaHOBKA 3aJ1a4H,

- IOCTPOCHUE TEOMETPUUYECKON MOJIENT U CETKU KOHEYHBIX AJIEMEHTOB;
- 3a/1aHKE CBOMCTB OJIOKOB (MaTepHUanoB), HCTOYHUKOB IOJICH;

- 33/IaHKE CBOMCTB pedep (rpaHUYHBIX YCIOBHUH);

- aHaAJIM3 pEIICHUs 3a/1a4H.
10 UcxoaHble TaHHBIE

[TocpeactBoMm koakcuanbHou cuctemMbl IpoBoAHUKOB (KCII) (koakcuanbHOro xadens) ¢
NByXCIoWHOU n3ossinuen K uctounuky J/1C E noakirouen pesucrop R.

Pucynok 28 — Konctpykuust KCII

[TonoxxeHne KOHTPOJIBHBIX TOUYEK (PUCYHOK 26):

Kouncrpykuus KCII -
KOaKCHaJIbHOTO Kabens - (pu-
CYHOK 1):

a, b, c u d - HapyxxHBIE
paguychl HEHTPAIBHOTO MIPO-
BOJHMKA (KHJIbI), CJIOEB U30-
JSIUAHA U HAPYKHOTO MPOBO/I-
HUKa (OIUIETKH);

1 — qmuna KCIT (I>>d);

€p U €& — OTHOCUTEIIbHBIE
JTUAJIEKTPUYECKUE ITPOHULIAE-
MOCTH CJIO€B U30JISALINH U3
JMaMarHeTHKa U rapaMarHe-
THKa;

Ma, Kb, Hes Hd ¥ Ya, Vb Yes
Ya OTHOCUTEIbHBIE MArHUT-
HbIE IPOHUI[AEMOCTHU U
yAEJIbHbIE TPOBOJIUMOCTH
YKUJIbI, U30JISIIUU U OIUIETKH;

(g — OTEHIIMAN OILIET-
KU;

T — JIMHENHAs TUIOTHOCTh
3apsna;

B u G — BHyTpH BHewHero npoBojHuKa (omietkn) d (|xg|=|xg|=(c+d)/2);

M u F - B ciioe uzossiuu ¢ (|xy|=|xg[=(b+c)/2);
C u L - B ciioe ms3onsnuu b (|xc|[=|xL|=(a+b)/2);

D u E — BHyTpU IEHTpaJIbHOTO TIPOBOIHUKA (KUIIBI) A (|Xp|=|Xg|[=a/2);
P u W — BHyTpu BHemHero npoBoaauka (omietku) d (|yp|[=|yw|=(c+d)/2);

QuV - B cnoe uzomsauuu ¢ (|yol=lyv|=(b+c)/2);
R u U - B cnoe uzossinuu b (|yr|=|yu|=(a+b)/2);

S u T — BHYTpU LEHTPaJIbHOIO NPOBOJHUKA (kuiibl) a (|ys|=|yr|=a/2).
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Tabsuua 1 — BapuaHTbl

ucxoaHbIX JaHHbIX (AD Ne 1-30, BAD Ne 31-60)

EoH AF 2|58 « 2E2| 3 =83
Pa3mepsi tEa 8ag|8E R [TpoBoauMOCTB SEB| S ° & E
228 5EZ |85 EIERERP
= | E28|F 228
MM aKi/m 5 = 2 B A MCwm/Mm nCm/m 5 e ko E‘ E §*
Nela|b|c|d T € | & | @a | I | Ya|Ya| Y| Ye | Mal| Ma f & 3
1{2(4161]9 6 513 0O 1061|121 | 150 3 | 2 | 150 | B,M
2136|8110 8 6 | 310 [12]60 |14 | 2 | 1484 | 3 |160| B,F
311121417 11 3 6 120 | 8 |59|16| 3 |146| 2 | 2 | 170 ]| B,Q
41112516 14 8 | 3130 | 6 58|18 4 1443 | 4 180 | B,V
51416 8 |10 22 7 12140 | 1557120 5 |142| 5|2 [190]| G,C
6|58 |10]12 12 3 1 |50 (2056 (22] 6 [140| 2 | 5 |200 | G,L
715191113 9 2 14160 245524 | 7 |13816 | 2 |210] G,R
812146 |8 14 4 12170 1054 [26| 8 | 136 |3 | 2 |220| G,U
9135|8110 11 ) 8|1 80 [ 1253289 |134|4 |2 230|] PM
1002151719 12 3 1219 |8 [52(30|10]132|2 | 4 240| P,F
1112]16] 8 |10 13 2 | 31100 7 |51 (32111303 |2 [250| P,Q
120113169 14 4 121110 1 [50[34|12|120| 3 | 4 |260| P,V
133 16| 8 |10 12 3 1411201114936 |13 | 118 3 | 5 |270| W,C
143169 |11 10 4 | 511301448 |38 |14 |116| 3 | 5 |280| W,L
153171912 10 2 | 4114012 147140 | 15| 114 5| 2 290 W,R
16/ 5|8 |11]13 10 1 4 1150221621016 1122 | 4 |300| W,U
1705191214 12 2 | 3116018 45|44 |17 |110| 4 | 2 |310| D,C
185|719 |11 8 3 1217012044 |46 |18 108 | 5 | 3 [320| D,R
1993|158 |10 6 4 |16 |180 124314819106 | 3 | 2 |330| D,L
2002151719 10 2 1 {190 |10 |42 |50 (20 (104 | 2 | 3 |340 | D,U
2112 14] 6 | 8 20 3 1212001141 (5212111023 ]2 |350| EEM
22/3 16| 8 |10 15 4 | 31210]15/40|54(22|100| 4 | 3 |360| E,F
23]3161]9 |11 12 3 1 1220131395623 |98 | 6| 2 |370| E,Q
2414|719 |11 10 4 | 812301638 58|24 | 96 | 4| 2 |380| E,V
25/4 16| 8 |12 8 2 1312401203760 (25|94 |2 |3 39| S,C
26/ 3 (5|7 |10 14 S5 1312501243662 (26| 92 |6 | 2 400 S, L
27041719 |12 20 S 1 126028 13564 (27|90 |3 |2 [410] S,Q
281316 8 |10 16 2 1627012234166 28| 88 | 2|3 [420| S,V
29/3]16|9 |12 16 2 | 81280203368 (29| 8 | 6|2 [430| T,M
3004 | 8 |10]12 20 4 1 129012 (32|70 (30| 84 | 2 | 4 440 | T,F
31/214|16 |9 10 1 4110 (20149149 (31| 8 |2 | 5 450 | T,Q
320316 | 8 |10 12 2 13120 (2414848 |32| 80 |4 | 2 460 | T,V
33112147 8 3 12130 10(47(47|133] 78 | 5|2 [470| B,C
34112516 6 4 16|40 | 121626234 76 | 3| 2 480 | B,L
35416 8 |10 10 2 1 |50 | 8 4545|135 74 | 2| 3 {490 | B,R
36/ 5|8 | 10|12 20 3 121607 (44144 136| 72 | 3| 2 |500| B,U
371519 |11]13 15 4 |5]170 |1 {43143 (37| 70 | 4| 4 |510| G,M
38|12 14| 6|8 12 3 1 | 80 |11 42|42 |38 | 68 | 6 | 2 |520| G,F
39/3 15| 8 |10 10 4 | 8190 | 14|41 |41 (39| 66 | 4| 3 |530| G,Q
Nela|b|c|d T € | & | @a | I | Ya | Ya| Y| Yo |Ma| pa| T |Toukm

—_
[\9}




alb|c|d T & | S| @ | L [ va | Ya|¥o| Ye |pa|pa| f |Touxm
2150719 8 2 | 31100|12/40 40|40 | 64 | 2| 2 |[540| G,V
206|810 14 | 5 |3 [110/22(39(39|41| 62 |6]| 4 |55]| P,C
1(3/6]9 | 20 | 5|1 |120/18[38[38|42| 50 |3 |2 |560| P,L
3/6/8/10] 16 | 2 | 613020373743 | 48 |2| 4 |570| PR
3/6[9|11 ] 16 | 2 [ 8 |140[12|36[36 44| 46 | 6 | 2 |580| P,U
3/7[9112] 20 | 4 |1 [150[10|35[35|45| 44 [ 2] 5 590 | W.M
5081113 ] 6 5 1316011 [22/62]46| 42 |3 |2 [600| W,F
5/9(12]14 | 8 6 | 3170|1518 [45(47]| 40 | 4| 3 |610]| W,Q
5071911 | 11 | 3 |6 |180| 1320|4448 | 38 |4 |2 |620| W,V
3/5/8110] 14 | 8 |3 [190|16|12[43/49]36 |3 |2 |630| DM
2051719 | 22 | 7 12[200/20(14[42|50| 34 |5 |2 |640| D,F
204168 | 12 | 3 |1 (210241641 |51|32|2| 4|65 D,L
3/6/8/10] 9 2 | 4122028 |18[40(52|30 |6 |2 |660| D,V
3/6[9 |11 | 14 | 4 | 2[230[22]20[39/53]28 3|5 |670| E,C
4171911 ] 11 | 5 |8 [240/20(22(38|54| 22| 4|2 |680| E, L
30508110 12 | 2 | 8[250[12|24[37|55]20 4|3 /69| ER
2051719 | 13 | 4 ]11]260/10[26[36|56| 18 |2 |4 |700| E,U
21468 | 14 | 5 3[270|12[28[35|57| 16 |3 |2 |710| S,M
3/6[8/10] 12 | 6 |3 [280| 8 |30[34|58| 14 |3 |4 |720| S,F
3/6/9 |11 ] 10 | 3 |6[29| 6 [32[33/59] 12 |3|5|730| S,R
5/719 11| 10 | 8 | 3/300|15[34 /32|60 10 | 3| 5 |740| S,U
3151719 1 3 2] 5 1024|3770 8 | 2|3 [200]| T,F
alb|c|d T & | S| @ | L [ va | Ya|¥o| Ye |pa|pa]| f |Touxm
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