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JlabopaTtopnas pabota
«JJIeKTpUYECKOe MOoJie KOAKCUAJIBbHOI0 Kadeas»

ITesns paGotel — MccnenoBaTh 3JI€KTPUYECKOE 0JI€ KOAKCUAJIbHOTO Kabelst B CHUC-
TeEM€E KOMIIBIOTEPHOTO IBYMEPHOTO MOJEIUPOBAHUS dIeKTpoMarHuTHbeIX nosue ELCUT.

3azpyska cucmemovt mooeauposanua ELCUT 5.2.
3amyck nmporpaMmmsl ocyiiectsisercs u3 MeHro Ilyck (pucyHok 1):
Hyck® Iporpammbi » TOR Coop» ELCUT 5.2» ELCUT S5.xx Student.
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Pucynok 1 - 3anyck cucremsl mogenupoBanus ELCUT 5.2
[Tocne 3arpy3ku nosisutcst padbouuit cron ELCUT (pucynok 2).

1 Ilocmanoeka 3a0auu
1.1 Briopats B ctpoke MeHio ®Daiin/Co3nars, a B okHe New - 3axaua ELCUT@.

P o/

tafin  Bma  Cepenc 7 -.E_____CTDOI{E_ MeHIo

X

R =
MeomMETRMYECKE A MOgEE Cancel
CEONCTES NA ANEKTROCTATMKM
CEONCTES [NA MEHATOCTETIKM
CEONACTEBS ANA TENNONERELEHM ;I Help

ANA BeIEDAS CAPAEKH HAXMHTE KNAEHWY F1 L

Pucynok 3 — OkHO co31aHMS HOBOM
Pucynok 2 - Pa6ounii cron ELCUT 3anaun ELCUT

1.2 B nosiBuBmemcst okHe Co3nanue 3agaqu (pucynok 4) 3anates Umsa ¢aiina mo madio-
Hy <AGOpeBHuatypa IUCHUILTUHBI>-<J1abopaTopHas padora Nel> <rpynmna>-<BapuaHT>, Ha-
npumep: TOE-LR1_BAE06-30.
JlJ1 cCOXpaHHOCTH pe3yibTaToB paboThI Gailn 3anaun ciaeayer Co3aaTh B Manke Ha AUCKe
WORK (D:), pa3pemnieHHON A1 cOXpaHeHUs pabounx (ailioB CUCTEMHBIM aJIMUHHUCTPATOPOM,
Harpumep, (D:\BAE-06\).
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BEEOMTE HMA 1 PACNONDKEHME HOBOMA S30.344, WK BRIGEpHTE
HY#HYI0 Nanky, NoAksYAce kHonkoi O6sop.

WA daiina zanaun:
|TDE_LH1_BAE 06-30

Ofzop... |

CoznaTe B Nanke:
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Pucynox 4 — OkHo co3nanus 3aauun Pucynoxk 5 — Bei6op u co3panue paboueii manku 1 UMEHH

OTKpBITh U CO3/1aTh MAIKY ISl pe3yJIbTaTOB PA0OTHI MOKHO IMOCPEACTBOM KHOIIKHU
, IIETYO0K MBIIIKHU TI0 KOTOPOU OTKPBIBAET OKHO BHIOOpA U CO3MaHMS padoyeii Marku —

Co3nanmne HOBOI1 3a1a4M (PUCYHOK 5).

[Tocne BbOOpa nanku 1 uMeHH ¢aiina (Tun gaiiaa qomkeH ObITh *.pbm) ciienyer Ha-

KaTh B 3TOM OKHE KHOIKY | Co31aTh |.

B oxne Co3nanme 3axauu (pUCYHOK 4), TOJDKHBI OTpaXKaThCsl BBEIEHHOE UM (haiina

(TOE-LR1_BAE06-30)
u BoiOpanHas nanka (D:\BAE-0633)\).

Ecnu nmena daiina u manku oTpakeHbl HE TPABUIIHHO, TO CIIEYET BEPHYThCS, BEIOpAB
kHOnKy <Ha3sanx|, a eciiv BEpHO, TO LIENKHYTh IO KHONKE Jlajee> |.

BED A NapaMETPOBE HO x|
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Twn sanau: Ianempoma'rwqecme none ﬂ

BEIGepuTE THN W PYTHE N3PAMETPE 307 HOBOH S04,
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COXPEHEHE! MOAENE M PHZMYECKHME CBOACTES.
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Pucynok 6 — BBoa nmapameTpoB HOBOI
3a/1auun

1.3 B okHe BBoa mapamMeTpoB HOBO# 3a1a4n
(pucyHOK 6) B COOTBETCTBHUH C 3aJITaHUEM BBIOPATh,
HaTnpumep,

Tun 3axaun: DIeKTPOCTATHIECKOE MOJIE,
Knacc mogen: © Ilnockas,
Pacuer: ©® OObIYHBIIA.

[Ipu 5TOM B HM>KHEW YaCTH OKHA B ONILIHU
daiinbl OyyT NpUBEIECHBI KMEHA (aiiIioB
Ieomerpusi: TOE-LR1 BAE06-30.mod
CaoiictBa: [TOE-LR1 BAE06-30.des
Ecnu B okHE BBOA BCE OTPaXKeHO BEPHO, TO U3MeE-
HSTH 3/1€Ch YTO-TM0O eIle He HYXKHO U CIIEyeT Ha-
&KaTh KHOIIKY Jlanee> B MIPOTUBHOM CITy4yae Bep-
HyThca <Haszan |

Buibop cHCTEMBI KOOP AMHAT

&

— EfHHUEL BHHE

~ CHCTEME KODPIMHAT

Tenept BIGEpMTE BLMHMLE ANWHE! W CHOTEMY KDOPAMHAT,
KOTOREIE Bbl MPEANDYMTAETE 404 ONWMCEHMA HOBOK 38454M,

" MukpoHe " Nioinae (* DekapToEsl KOOPAMHETE
% MunmameTpel (0 @yTHI " TonapHbIe KOORAMHATE
™ CanTumeTpel ™ Mhara

X 1.4 B okne Br16op cucTeMbl KOOPAUHAT
B onusix ExquHunbI 1JuHbI 1 CHcTeMa Ko-
OPAMHAT OTMETUTH HauboJiee yA00HY0 eau-
HUILY JUTMHBI, HanpuMep, © MUJLITAMETPbI, 1
COIJIACHO IUIOCKOM 3aaue © JlekapToBBI
KOOpauHATHhI. U, eciu ecTh yBEpEHHOCTH B

" MeTpel

™ KunomeTpel

= Hazap I MoToED |

CTMEHS |

Chpagka |

IMPaBHUJIBHOCTU CACIIAHHBIX BBI60pOB, Imoa-

TBEPAUTH , 4 B IPOTUBHOM CITy4ae
BepHyThCs <Haszan 11t usSMEHEHUN.

Pucynok 7 — BeIO0p cuCTEMBI KOOpAUHAT



1.5 Tlocne menuka o kHomnke [['0TOBO| Ha MaHenu 3a/1a4 pabovero cToja MOSIBSATCS CBOM-
CTBa CO3/1aBaeMOM 3a7a4u (PUCYHOK &).
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Pucynok 8 — PaGouuii cTo ¢ maHenblo 3a7a4 1 OKHOM 3arpoca Ha co3/ianue ¢aiina
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Pucynok 9 — OKHO 1 HHCTPYMEHTBI T€OMETPUUECKON MOJIETU

a Ha nanenu 3amau qBak bl MENKHYTh N0 cTpoke I'eo-

metrpusi: TOE-LR1_BAE-30.mod unu BeIOpaTh B CTPOKE Me-

Hio: [IpaBka/I'eomeTpryeckasi MoJeJib U MOATBEPAUTH KHOII-

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

puueckoil mosienu: D:\BAE-06\TOE-LR1_BAE06-30.

i B pesynbraTe Ha pabouem cronne ELCUT mosiBUTCSt OKHO

Sasr ¢  TeOMETPHYECKOW MOJICJIH U B MMaHEIb HHCTPYMEHTOB JJOOaBSITCS

A UKOHKHU (PUCYHOK 9).

d 2 Ilocmpoenue zeomempuueckoi mooenu

Pucynok 10 - OfbexT He- 2.1 Ha pucyHnke 10 npuBeneHO NONEPEYHOE CEUEHUE KO-
CIIe0BAHHS aKCUAITLHOTO Ka0eJss C IBYXCIOWHON U30JISAIUEH, pa3Mephl KO-

TOPOTO MPUBE/ICHBI B TAOIUIE UCXOAHBIX JAHHBIX.




¥ Mpueaszate k cetke W Mokasate cetry

2.2 B COOTBETCTBUHU C pa3MepaMu 001aCTU MOJEIH-
POBAHHS IIPH IOMOIIH HKOHOK | B<Kpymnee> 1/1

x|
—Waru
oK < > -
e | MeJibue> ciielyeT ONTUMUA3UPOBATH Pa3MEPbI OKHA I'€0

iy i METPHUYECKOM MOJIENIH 110 KPUTEPHIO HAauOOJIee TTOITHOTO
Cee VICTIOJIB30BAHUS €T0 TIOIIAH.

V¥ MacumatuposaTe BMECTE ¢ OkHOM BBI60p mrara CCTKH BBITIOJHACTCA U3 CTPOKKW MCHIO!
e IIpaBka/Cetrka npuBsi3k... . B okHe CeTka npuBA3KH
ERis R e kia |0 gl yctanaBiuBatotcs Tpedyemsie lllaru, nanpumep, Ilo ro-
Bepricanean [0 b pusonTtasu | 1| (mm) u 1o Beprukanu | 1| (Mmm), a Takxe

IMo3nuusa HAYAJIBbHOU TOYKH, K TpuMepy I'opu30oHTAIB-
Pucynok 11 — Onrumuzanus cer- Hast @ (Mmm) 1 BeprukajabHas (Mmm) (pucynok 11).
KU MPUBSI3KU

Ecnu BriOpana onuus | V | [IpuBsi3aTh K ceTKe, TO KOOPAMHATHI BEPIINH OYyyT KpaTHbI
1araM CeTKH, a JUisl IOCTPOCHMSI KOOPAUHAT BEPILIKH ¢ KOOPJAMHATAMU, HE KPATHBIMHU LlIaram
CETKHU HY>KHO 3Ty OINUHUIO OTMEHUTh. TOUHbIE KOOPAMHATHI BEPLUIMH MOKHO 33]1aBaTh Yepe3
cTtpoky meHto: IIpaBka//lo6aBuTh BepIIMHBI... . [[py 5TOM BepIIMHBI HE IPUBSA3BIBAIOTCS K
CETKE.

Jlnst koakcuaabHOro Kabesns coriacHo 3aaanus (pucyHku 10 u 28) BeIOpaHbl mapaMeTpsl
CETKH T'€OMETPUUYECKON MOJIEIIN, TIOKa3aHHbIE Ha pUCyHKe | 1.

2.2 Ha maHenu ”HCTPYMEHTOB B3Tb HHCTPYMEHT [\]- BeraButs Bepmiunbi/Péopa.
[lenkHyB 1O CTpEJIKE TPUMUTHUBOB pedep | (pucyHoK 9) BbIOpaTh THI pedpa
(ITpsimast TuHKUSA (00), YeTBEepTh Kpyra (900), IHosioBUHA Kpyra (1800), Tpu yeTBepTH
kpyra (270°). LiexzecooGpasHo Bocmonb3oBarses pedpom IoaoBuna kpyra (180°). TTomec-
THTB YKa3atelb (Kypcop) + B moe deprexka ¢ Hy KHBIMH KOOPAHHATAMHU BEPIINHbI, KOTOPHIE
O0TOOPaXKAIOTCS B IPABOM HIDKHEM YTIIy CTPOKH COCTOSTHUS (PUCYHOK 9), M HAXaTh JIEBYIO
KHOIIKY MbIIIHA. Y Iep/KUBasi KHOIKY MBILIH, IEPEMECTHTb YKa3aTe/Ib + C BHITATHBACMOIT JINHHA-
eil (peOpoM) B KOHEUHYIO TOUKY (BEPILIHMHY) U OTIIYCTUTh KHOIIKY MBILIIH.

JU1s1 TOYHOTO MOCTPOECHMSI MOJIEH CIIENYET BBOAUTH KOOP-

e

Onneﬂce/ A “\\ JMHATBI BepIIUH U3 cTpoku MeHo: [lpaBka//lo6aBuTh Bepmiu-
Hbl..., a 3aT€M COCJIMHUTH UX pedpamu.
/ / fanmum b \ \ Ecin 00beKT MOIETUPOBAHUS MOKHO IIPEICTaBUTh MPO-
cTelmmMMu purypamu (Kpyr, OpsIMOYTOJIbHUK, SJUIMIIC), TO MOYXHO
{ / m/ ; \ \ BOCIIOJIB30BaThCS MKOHKOH (B </]06aBUTH QUTYpPYy> U B OKHE
( \ *\ ' /;+ JlobaBuTh purypy (pucyHok 9) 3a1ath pa3zmepbl U1 KOOPAUHATHI

i 7
\ \
\\ k// /] ueHTpa Qurypsl.

" // B cnydae koakcuanpHOTO Kabenss MOKHO BeIOpaTh Kpyr,
I S 3a/1aTh €ro quaMeTtp u noszunuto nentpa (0, 0).
\ g™ JleficTBysl TakuM 00pa30M MOCTPOUTH TEOMETPUUECKYIO

MoJeNb (pUCYHOK 12) (CTpeNKu U HaJIUCH MPUBEICHBI HA PUCYH-
Pucynok 12 —I'eomerpu- o JU1sl IosicHeHus U B okHe reoMerpuueckoit monenu ELCUT wue
HeCKast MOICIb orobpaxaroTcs). OKpYKHOCTh pagnycoM d, COOTBETCTBYIOIIYIO
HApY>KHOMY CJIOIO OTUIETKH CTPOUTH HE HYKHO.

Ilpumeuanue. /Ina ceoeepemennozo 3asepuienus padbomsl omyem o Hell 8 1J1eKMPOH-
HoMm eéuoe 6 hopmame ookymenma Word cocmaenaemcsa 00HOBPEMEHHO C 8bINOSIHEHUEM Da-
oomol. Tpedosanus Kk omuemy npueeoeHuvl 6 n.7.
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BrTaEka BEplUMHpEnep

carb, Haan/IMep,

3 Ilapamempot 610K06

3.1 ITomecTUTh MBILIKY Ha HY>KHBIN OJIOK U BBLACIIUTD €r0

HaYKaTHUEM JIEBOW KHOIIKU. [I[eKHYyTh MpaBoOM KHOIIKOM MBIIINA HA
BBIJICJICHHOM OJIOKE U B MOSIBUBILIEMCS] MEHIO BbIOpaTh CBOMCTBA.
B okne CBoiicTBa BblIeJIEeHHbIX 00bEKTOB BBI6paTB WJIU JIOITH-
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Pucynok 13 — CBoiicTBa
BBIIEJIEHHOTO 00BEKTA

6] 4 | QITrEHS | Cnpaeka |‘

Pucynok 14 — CBoiictBa 010Ka

Hlar zmcrcpeTmamm IpHU-
HSTh

© ABTOMATHYECKHIl 1 KITHK-
HYTb @

Takum oOpaszom, ciienyer mo-
MMEHOBAaTh METKH BCeX 0J10-
koB: M3oasiuus_ C, U3o.s-
uusa_b u ..

3.2. B neBoii ma”enu CBOMCTB 3a7a4u (MOJIENIN) PaCKPhITh Manky MeTku 0JI0KOB U 3a-
JaTh CBOMCTBA T€X OJIOKOB, KOTOPhIE OTMEUYEHBI 3HAKOM BOIIpOCa

CBOACTEA METKWY Bnoka - Msonauua_C

OEwme |

m Oua NEKTPHYECK AR NPOHMULSEMOCT B

|3 {* OTHoCHTENEHER
|3  AfconoTHaA

K.00paMHETE
¥ Nexaprosk

" MonapHete

X
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Pucynok 15 — 3aganue cBONCTB OJIOKOB U3
HEMarHUTHBIX MaTepUAJIOB

3.2.1 Ilocne ABOMHOTO MIEITYKA 10 METKE

Bo3ayx B nosiBUBLIEMCS] OKHE

CroiictBa MeTku 0J10ka — U3o0asimusa_C 3a-
JaTh OILIHIO

JAu3nekTpudecKasi IPOHUIAEMOCTD & U €,
COTJIACHO MCXOJHBIM JIaHHBIM, OTMETHB

©® OTHocuTebHAS

u Koopannarsi

© JlekapToOBBI.

OcTaBuTh OCTaJIbHBIE TapaMETPhl PABHBIMU
HYJIIO ¥ HIEJIKHYTh 110 KHOIIKE @

3.2.1 AHanoru4HO MOCTYNUTH C OJIOKOM

HN3oasmus_b.

4 I'panuunsie yciosus (napamempul peoep)
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[~ M=0AWpOBaHHLIA NPOBOOHHE [PaBHEI NOTEHLHaN]
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™ HeuetHan nepuoauuHocTe: Uy =- L,
Ok I OTreHa | Cnpaeka |

Pucynok 16 - 3aanue meTok pedep

Pucynok 17 — 3ananue cBoicTB pedep




4.1 JleBoil KHOTIKOW MBIIIN BBIIEISETCS peOpO (CHHUM IIBET TUHUU MEHSETCS Ha Kpac-
HBI1), COOTBETCTBYIOIIIEE BHYTPEHHEMY CJIOIO OIUIETKH. Y iepkuBas kiasuiry <Ctrl>, Bbiae-
JUTH BCIO OKPY>KHOCTb. 3aT€M I10 HAXKATUIO IPABOM KHOMKY BHIOUPATh B MOSBUBIIEMCS] MEHIO
nyHKT CBoiicTBa (pucyHok 13). B okae CBolicTBa Bbl/1eJIEHHOT0 00beKTa - MeTka (pucy-

HOK 16) 3anucats Omierka u |OK.

4.2 AHaJIOTUYHO BBIACIUTD OKPYIKHOCTb, COOTBCTCTBYIOIIIYIO JKHUJIC Ka6€J'I$I, " 3a1aTb

METKY, Hanpumep, KuJa.

4.3 OtkpseiTh nanky MeTku pedep B aHEIU CBOKWCTB MOJIEU. [IBaKIbl IENKHYTh 110
metke Omierka u B okHe CBoiicTBa MeTKH pebpa - Onmiaerka orMeTuth ranoukoi V1 Ilo-
TeHuaa U=Ug 1 3a11aTh COrIaCHO 3aJjaHus1, HAIPUMED, U0=. He u3menss npyrux onuuu

3aKPBITh OKHO @

4.4 IloacyuTaTh MOBEPXHOCTHYIO INIOTHOCTD JEKTPUUECKUX 3aPSAI0B KHUJIbI
6,~7/2na=1E-9/(2*3.14%0.003) = 5.31E-8 Ku/m’.

Pucynoxk 20 — Mogensb ¢ ceTkoi
KOHEYHBIX DJIEMEHTOB

4.5 B nanike MeTku pe0Gep B MaHeId CBOMCTB MO-
JEIU ABAXbI LIEJIKHYTh 10 MeTKE ZKWJ1a v B OKHE
CaoiicTBa MeTKH pedpa - Kuiia oTMeTHTh rajnoukoii v
[ToBepxHOCTHBIN 3apsan Dn=c6. 3a1aTh €ro BEIUYUHY CO-
IJIACHO BBIYMCIICHUSM B M11.4.4, Hanpumep, 6 =
Ku/m* He m3mensis JIPYTUX OMUUU 3aKPbITh OKHO .

4.6 ITocTpouTh CETKY KOHEUHBIX 3JIEMEHTOB JIJIs1
MOJEJI MOKHO BbIOpaB omnuuio MeHo IlpaB-
ka/IlocTpouts ceTky/Bo Bcex 0J10KaX MU BbIJICIUB
0JIOK M HaXkaB IpaByro KHONKY Mbliu [locTpouTs cet-
Ky/Bo Bcex Gs10kax uin B oTeabHBIX O0s10Kkax. Eciiu ipu
MOCTPOCHUU CETKHU MOSBUTCS COOOIIEHNE O MPEBBIIIICHUU
255 y3n0B (ans crynenueckoit Bepcuu ELCUT), To cie-
JyeT BBIJIEIUTH KaKOW-T100 OJIOK, HaXKaTh IIPABYIO

KHOITIKY MBIIIH, BBIOpaTh MyHKT CBoicTBa/biok/Illar nuckperuzauuu/ PyyHoii u ykazaTh
miar cetku npuMepHo 10 % ot HanbobIIero pa3mMepa MoJIeTu.

Pucynok 21 — Kaptuna nons

N3MeHss B JajbHENIIEM Iar JUCKPETU3aLH, MaK-
CUMU3HMPOBATh YUCIIO y3JI0B JI0 JOCTYITHOIO KOJIMYECTBA.
Mopenu ¢ CeTKOM KOHEUHBIX JIEMEHTOB ITPUBE/ICHA HA PH-
cyHke 20.

5 Pacuem no.1a BHIIOJHUTH BEIOpAB HA MaHEIU UH-
CTPYMEHTOB E WJIU U3 CTPOKH MeHI0 3agavya/Pemurs
3agauvy.

CrenuanbHbIi UHOUKATOP OTPAXKAET MPOJBHKECHUE
npoliecca pelieHus 3a1a4d U 0 OKOHYAHUH MOSIBUTCA OK-
HO ¢ coobmenneM: TOE-LR1_BAE06-30 pemenue 3a-
KOHYEHO. XO0THUTE B3JIAHYTH?

Ecnu HaxaThb @L TO MOSIBUTCS KapTUHA 1oJis (pu-
CYHOK 21).

6 Ananusz pe3yibmamos perienus

6.1 Kapruna noJs. CoiicTBa KapTHUHBI M1OJIs1 MOSBIISIIOTCS B HOBOM OKHE IOCIIE Ha)Ka-
THSI JICBOM KJIABUIIIM MBIIIU B pabodyem moJe.



& Noxantibie snavenun YrtoObI BRIOpATH KEIaeMblil BU KapTUHBI OIS, OT-
=43 Koopamare: METhTE COOTBETCTBYIOLINI (iiaxkok. Bel MokeTe BbIOpaTh
T100Y10 KOMOMHAIIMIO BUAOB N300payKEHUSI KAPTUHBI TTOJISL.
Ecnu He BbIOpaH HU OJMH U3 BUJIOB, Ha 3KpaHe OyayT HapH-
COBAHBI TOJIBKO KOHTYPBI T€OMETPUYECKON Moenu. st ko-

..... P = =-3.24 rin
LAy =336 mm

..... r=4.6821 M
0 A &= 133,79 rpaa

_____ - MUPOBAHUS KAPTUHBI MOJISI B OTUYET CIIEAYET B CTPOKE MEHIO
S |2 HanpamenHosTe E = 960,96 Bim BbIOpaTh: [IpaBka/KonupoBaTh KAPTUHKY.

|2 HanprxenHocTe E, = -669.95 B 6.2 JlokajbHbIE 3HAYEHUS

L2 HanpskeHHocTE E,= 58589 Biu BBI6paTL B MCHIO BI/III/.JIOKaJIbHI)Ie 3JHAYCHUHA... UJIU

o il
Ft MR, FRBLEHT AN E HHOCTH WK IIETKHYTH 110 MKOHKE LB <JIokajabHbIe 3HAYEHUST>,
=l LA CreweHne [ = 3.4034e-5 r{n,l'm2

T T— ITIOMECTUTh U3MEPUTEIIbHBIA HHCTPYMEHT LEL B KOHTPOJIBHBIE
=2

L2 CHewerme D, = 2.43996-8 Knjn? TOYKHU, IPOAHAIU3UPOBATH U 3aHECTU B OTUET JJISl OJHOU TOY-
..... @ MnoTHoCTE sHepri w = 1.6353e-5 Augn® K. KOOPAMHATHI XY, HAIIPSKEHUE, HAIPSIKEHHOCTD, CMEILIe-
----- ® [poHHLAEHOCTE & = ¢ HHUC, INIOTHOCTDL DHEPTHH U ITPOHHULIACMOCTD. ITocne BBIJICJIC-

HUsl TpeOyEeMBbIX BETMYMH CKONTUPOBATH B OTUYET uepe3 Oydep
Pucynox 22 — JlokaJibHbIe oOMeHa M0 HaXKaTHIO TPABOM KIIABUIIIM MBIIIH.
3HAYEHUS

= HanpamkenHocTe [B /]
_l::ls MHTEerpansHelA KanBKY RATOP 1500

IEl a rEDMETpH“EEKHE BenHuHHbBEIL
E EID ANHHa KoHTYpa : ; : :

@ L= 4.0046 mm 1400 == om e A B i A ST T .
Ela MUIHUECKHME BEENHUHMHBI

E|{:| SNekTPHHECKHA 3apas, e e B et i i P e e S S S P e

L@ Qo= -2.38e-1Z Kn

I:—:ID Mexanr4eckan ckina

P 7sszesan 0] N . R A .

|? F,=-2.727e-9H

1100 f==-------- e
L] A Fy=7.5474e-5 H : :
----- _ | Bpawarowmii MameHT

=[] MoespxHocTHAA sHEpriA 1000 == -mmmm s ARREREEEREkhhhhbhhhbh : : : R R -

Lo ®  Wi_=15106e-7 g

=] PasHocTE NoTEHUHAaNOE - ) | ) i

i ®  ALl=4.3331 B 0 1 2

=]
L [rara)
Pucynox 23 — Pucynok 24 — JluarpaMMa 3aBUCUMOCTH HAaIIPSKEHHOCTH DJIEK-
HurerpanbHble 3HaYEHUS TPUYECKOTO M0JIsl OT JJIMHEI KOHTYpa

6.3 UnTerpajbHbie 3HAYEHUSI

Hcnonb3oBaB nHCTpYMEHT (| <J[00aBUTh K KOHTYPY> , a JIy4llle BEIOpaB B CTPOKE Me-
H10: KonTyp/BBOA JIMHMI. .., TOCTPOUTH BUAMMYIO JIMHHUIO KOHTYypa ¢ koopauHatamu [0;0:
d;0]. Ilpu momomm UHCTpyMEHTA <I/IHTerpaﬂbHLlﬁ KaJbKYJATOP> WK, BEIOPAB B CTPOKE
MeH1o: Bug/MHTerpajibHble 3Ha4eHH. .., [IPOAHATU3UPOBATh U 3aHECTU B OTYET MHTErpajib-
HBIC 3HAYCHHUS CIIEAYIOIIMUX BEIUYMH: JUIMHA KOHTYPA, JJIEKTPUYECKUAN 3apsa, MEXaHUYECKas

cuJjia, MTOBEPXHOCTHAS YHEPTHUsI, Pa3HOCTh MOTEHIIUAJIOB (PUCYHOK 23).
6.4 I'papuxn.

Bri6pats B meHto Bua/I'paduk viv menkHyTh M0 HKOHKE . B none ueprexa nosasur-

Ccsl fMarpaMMa. 3aHeCTH B OTYET rpapuKu HANpsSHKEHHOCTH, CMEIICHHS U MMOTeHIMama (Hampsi-
KEHHS) QIEKTPUIECKOTO MOJISI B (PYHKINU JJIMHBI KOHTYpa (pUCYHOK 24).



x 6.5 Tagauna.
Bri6parts B meHto Bua/Tabauna viu [

P HIMYECEME BEAMYHHEL B L”HDHHa CTU.ﬂﬁLLUB:
WIPaccTonre L .t o szt B nosnte uepTexa mosBUTCS TaOIHIA 3HAYCHUI
[ K.oopauHara " no zaronosky

VR M3NYECKNX BeandyuH. B Talnume Heooxoau-
[IKeopauHaTa y 7
[1Bextap Hoptiani N e SR 7 MO OCTaBHTbH TOJIBKO T€ 3HAYCHHS, VIST KOTO-
[_|BekTop Hoprdand My ¥ BukserHoe ofinsHaveHwe
[w]HanpaseH9e ™ HaseatHe BendeMHbl pBIX HOCTpoeHBI Fpa(bI/IKI/I (paCCTO}IHI/Ie, I10-
[l et W Eaniuslvavepenia TeHIIMAJ (HAPSHKEHHUE), HATIPSHKEHHOCTh U
[ IHanpaseHHoCTE Ex ’
[ IHanpAserHocTs Ey CMCHUICHUEC DJICKTPHICCKOI'O HOHH).
il o by BBI6Op CTOIOIOB B MEHIO:
[ ]HanpasenHocTe Et
[T pagueHT Hanps#eHHocTH Grx Orhaena | BI/II[/CTOJIﬁl_[I)I (pI/ICYHOK 25)
[ paaHeHT HaNPAKEHHOCTH Gyy ==

Cnpaet.a |

[ paaHeHT HaNPAKEHHOCTH Gxy
[T panuienT HanpsixertiocT BT Ilpumeuanue. Kapmuna nons, pe3yo-
[l paiMeHT HanpAxeHHocTH G2 Brifpart Bce |
A buahaD mameol anaiusa (JIOKaJleble u unmezpaib-
[ICmewerve D [ M' Hble 3HaueHus), paguku u maodoauya Konu-

Pucynok 25 — Bb160p ¢TOI0110B TaOJIHIIBI pytomesn 6 omuem uepes Oypep oomena.
6.6 IloBbIlIEHHE TOYHOCTH MOJIETHPOBAHMS 3JIEKTPOCTATHYECKOT0 MOJIsI
ITockonbky B ctynenueckor Bepcun ELCUT komnuecTBO y3JI0B CETKM KOHEYHBIX 3JIe-

MEHTOB OTPAaHUYCHO, TO, C IEIbI0 YMEHBIIICHUS TIOTPEITHOCTH, HEOOXOIMMO YMEHBIITUTH 00-

JacTh MOJENUpoBanus. st 3TOro cienyer UCrnojab30BaTh CAMMETPHUIO KOHCTPYKIIMU KOAKCH-

aJIbHOM CHUCTEMBbI TPOBOJHUKOB, BBIPE3aB U OCTABUB TOJILKO HEOOJBIIION CEKTOP, YaIUB

OOJIBIIIYIO YaCTh 001aCTH MOACIUPOBAHUS (PUCYHOK 26).

‘ KoopguHata 0, 0 LI YisonAImTY W3onaums c Onnetka d
| S e £ e e = MR

Pucynok 26 — I'eometrpruueckast MOJENb AJIsl YTOYHEHHOT'O MOJIETMPOBAHUS

Pucynok 27 — I'eomeTpruueckas MOAEIb C CETKOM KOHEUHBIX 3JIEMEHTOB

OcTtaBuB 6e3 U3MEHEHHsI CBOMCTBA OJIOKOB U pedep (1. 3 u 1. 4), eme pa3 BHIIIOTHUTH
pacuer (1. 5 1 1. 6) ¥ MOCTPOUTH 3aBUCUMOCTh HANPSXKEHHOCTH TOJISL OT PAaCCTOSHUSI.

6.7 AHayu3 pe3yJIibTaTOB pacueTa U MOJAeJTMPOBAHUS

Pesynbratel moaenupoBanus B cucteme ECUT 1 aHanuTHUECKOTO pacyeTa, BHIIOJHEH-
HOT'O Ha MPAKTUYECKUX 3aHATHUSAX, CBECTH B TA0JIUILy, MOJCYUTATH MOTPEIIHOCTH MOIEIMPOBa-
HUSI 110 OTHOILIEHUIO K pacyeTy, IPOAHAIU3UPOBATh U CAEIATh BBIBOBI.

Tabauua 1 — Pe3ynpTaThl pacyeTa 1 MOJAEIUPOBAHHUS

Hanpsokennocts E, B/m | Cmemenne D, Ko/m” [Torennuan ¢, B

Paccrosune, m a b- b, c a b- by | ¢ a b- | by | ¢

Pacuer

Mopens 1

ITorpemniHocts 1

Mogenn 2

[Torpemuocts 2
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1 Tpedosanua kK omuemy

7.1 Otuer mpenocTaBiIseTCsl B AJICKTPOHHOM BHJIe B (hopmaTe mokymenta Word.

7.2 OTueT NOJKEH COnepXKaTh:

- TUTYJIbHBIH JIUCT;

- UCXO/IHbIE JaHHbIE (BUJl MOJIeNH, BbIBOJ ypaBHeHuH [lyaccona u Jlanmaca qis OCID);

- TEOMETPUUYECKYIO MOJIENb C CETKOM KOHEUHBIX 2JIEMEHTOB;

- KapTHHY I10JI4;

- JIOKaJIbHBIEC 3HAYECHMS B 2-X TOUYKAX;

- HHTETPAJIbHBIC 3HAYEHUS B KOHTYPE;

- rpaduku 3-X BeIUYUH (HAIPSHDKEHHOCTH, CMEIICHHS U MOTEHIIUAaNa (HampsKeHMS )
ANEKTPUYECKOTO MOJIS;

- TaOIMITy 3HAYCHU JIJIs1 TPa(UKOB;

- BBIBOJIBI 10 paboTe.

7.3 IlpencraBuTh 1O BBHIIOJHEHHOW paboTe ciaeayroniie Gpaisl:

- TOE-LR1_BAE(09-30.doc - otuet B Buae gokymenta Word;

- TOE-LR1_BAEO09-30.pbm - onucanue 3agaun ELCUT;

- TOE-LR1_BAE09-30.mod - reomeTrpudeckas MOJENb;

- TOE-LR1_BAE09-30.dms - onucaHue CBOWCTB MaTepuajIoB MOJIEIH;

- TOE-LR1 BAEOQ09-30.res - pe3ynbTaThl pacuera.

8 3awyuma nadoopamopnoit padomot

8.1 K 3amuTre fomyckaercs CTyAEeHT, BHITOJIHHUBIINI JJA0OPaTOPHYIO padOTy U IpejcTa-
BUBIIIMI OTYET B MIOJIHOM O0BEME.

8.2 PaboTa 3amuinaercst KakJIbIM CTyJ€HTOM UHIMBHAYyaJlbHO B MMChbMEHHOM Buje. Ha
3aIuTe He0OXOAUMO TTOKa3aTh 3HAHUE TEOPUU IEKTPUUECKOTO MOJIS U MPAKTUYECKUX HABBI-
KOB pa0OThI C CUCTEMOM MOACIUPOBAHUS IO MeTOAY KoHeuHbIX 31emMeHToB ELCUT.

9 Konmpo./ibHble 60nPOCH

9.1 Dnektpocrarnueckoe nose (DCII)

- 3ak0oH Kynona.

- HanpspkeHHocTh DCII;

- QJIEKTPUUECKHUH MMOTEHIINAT;

- TPAJIMEHT MOTEHIINAJIA;

- CWJIOBBIE€ JIMHUU U SKBUIIOTEHIIMAIbHBIE TOBEPXHOCTH;

- MOJIIPU30BAHHOCTD JIUAJIEKTPUKA;

- DJIEKTpUYECKast UHAYKIUA (3JIEKTPUUECKOE CMEIIEHHUE):

- reopeMma ["aycca (nuddepenimanbuas u UHTErpaibHast GOpMbI);
- pacKpbITHE TUBEPTECHIIUU B IEKAPTOBOM CUCTEME KOOPAUHAT;
- ypaBHeHus Ilyaccona u Jlamaca;

- npoBoaHuKH B DCII, a5ekTpocTaTHuecKkoe SKpaHUPOBAHUE;

- rpann4Hble ycnoBud aig ICII;

- DJIEKTPUYECKasi EMKOCTb;

- aHeprus u cwisl ICII.

9.4 Pab6ora ¢ cucremoit monenupoBanusi ELCUT:

- IOCTAaHOBKA 3aJa4H;

- MIOCTPOEHUE FEOMETPUUYECKON MOJIETU U CETKU KOHEUHBIX 3JIEMEHTOB;
- 33/TaHKE CBOMCTB OJIOKOB (MaTEpHUAIOB), HCTOYHUKOB TTOJICH;
- 33/1aHKME CBOMCTB pedep (rpaHUYHbBIX YCIOBHUN);

- aHAJIU3 PEIICHUS 3a/1a4UH.




10 Ucxoaubie JaHHBIE

[TocpeactBoMm koakcuanbHou cuctemMbl TpoBoAHUKOB (KCII) (koakcuanbHOro xabens) ¢
NByXciorHou n3ossinuen Kk uctounnky J/1C E noakirouen pesucrop R.

Kouncrpykuus KCII -
| koakcuanbHOro KaGess - (pu-
e R | CyHOK 1):

a, b, ¢ u d - HapyxHbIE
[T DPaliyChl LCHTPaIbHOIO IIPO-
*  BOJHHKA (JKWIBI), CIIOEB U30-
JSIUW ¥ HAPYKHOTO TIPOBOJI-
HUKa (OIUIETKH);

1 — qmuna KCIT (I>>d);

€p ¥ € — OTHOCUTEIIHHBIC
JURJIEKTPUYECKHE MPOHUIIae-
MOCTH CJIOEB U3OJISIUU U3
TuaMarHeTHKa U apamarte-
THKA,

HMa, Hb, Hes Ha B Ya, Vb, Yes
Y4 OTHOCUTEJIbHbIE MarHUT-
HBIE IPOHUIIAEMOCTH U
yAEIbHbBIE TPOBOJUMOCTH
YKUJTBI, U30JISIIUU U OTUICTKH,

(g — TIOTEHITUAT OTLJICT-

KW,
Pucynok 28 — Konctpykuust KCII T — JIUHEWHAs IIOTHOCTD

3apsa;

[TonoxxeHne KOHTPOJIBHBIX TOUYEK (PUCYHOK 26):

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

M u F - B ciioe usossnuu ¢ (|xy|=|xg[=(b+c)/2);

C u L - B ciioe m3onsnuu b (|xc|[=|xL|=(a+b)/2);

D u E — BHyTpU IEHTpaJIbHOTO TIPOBOIHUKA (KUIIBI) A (|Xp|=|Xg|[=a/2);

P u W — BHyTpu BHewHero npoBoanuka (omietku) d (|yp|=|yw|=(c+d)/2);

Q u V - B cioe uzomAnuu ¢ (|yol|=|yv|=(b+c)/2);

R u U - B cioe uzonsiuuu b (|yr|=|yuv|=(a+b)/2);

S u T — BHYTpU LIEHTpaJIbHOI'O NMPOBOIHUKA (>kuiibl) a (|ys|=|yr|=a/2).

10



Tabsuua 1 — BapuaHThl

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

EoH AF 2|58 « 2E2| 3 =383
Pa3mepsi tE8 8ag|BE R [TpoBoauMOCTH SEB|GS o & E
228 5EZ |85 EEIERERP
=" | E2E|F 228
MM HKi/m 5 = 2 B A MCwm/Mm nCm/m 5 e k[ E‘ E §*
Nela|b|c|d T € | & | Q@a | I | Ya|Ya| Y| Ye | Mal| Ma f & 3
1{2(4161|9 6 513 O 1061|121 | 150 3 | 2 | 150 | B,M
2/3]161] 8110 8 6 |3 ]10 |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 |3 130| 6 |58 |18| 4 |144 |3 | 4 | 180 | B,V
51416 8 |10 22 7 12140 | 1557120 5 |142| 5|2 [190]| G,C
6|58 |10]12 12 3 1 150 (205622 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 S 8|1 80 [ 1253289 |134]4 |2 230 PM
1002151719 12 3 1219 |8 [52130(10|132|2 | 4 240| P,F
111216 8 |10 13 2 | 31100 7 |51 (32111303 |2 [250| P,Q
121113169 14 4 121110 1 [50[34|12|120| 3 | 4 |260| P,V
13316 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 1290 W,R
16) 5|8 | 1113 10 1 4 1150221621016 1122 | 4 |300| W,U
17051911214 12 2 | 3116018 45|44 |17 1104 | 2 |310| D,C
1851719 |11 8 3 12 (17012044 |46 |18 108 | 5 | 3 [320| D,R
1993|158 |10 6 4 |16 18012143148 |19 |106| 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|541221100| 4 | 3 |360| E,F
23]3161]9 |11 12 3 1 12201313956 (23|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 S 1312501243662 (26| 92 |6 | 2 400 S, L
27041719 |12 20 ) 1 126028 13564 (27|90 |3 |2 [410] S,Q
283161 8 |10 16 2 1612702234166 28| 88 | 2|3 [420| S,V
29031619 |12 16 2 | 8128020 |33[68(29| 86 | 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 {20(49[149 31| 82 | 2|5 (1450 | 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 454535 74 | 2| 3 {490 | B,R
36/ 5|8 | 10|12 20 3 121607 (44144 136| 72 | 3|2 |500| B,U
371519 | 1113 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 € | & | Qa | I | Ya | Ya| Y| Yo |Ma| pa| T |Toukm
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alb|lc|d T & | S| @ | L [ va|Ya|¥o| Ye |pa|pa| f |Touxm
2150719 8 2 | 31100|12 /404040 | 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
307[9112] 20 | 4 |1 [150[10|35[35|45| 44 [ 2] 5 590 | W.M
5/8 11|13 ] 6 5 3]160|11[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 | 6180|1320 |44 |48 | 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[ 1224375520 4|3 /69| ER
2051719 | 13 | 4 ]11]260/10[26[36|56| 18 |2 | 4 |700| E,U
214168 | 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[290| 6 [32[33/59| 12 3|5 |730| S,R
5/7]9 (11| 10 | 8 | 3/300|15[34 /3260 10 | 3| 5 |740| S,U
20418(10] 1 3 2] 5 1024|3770 8 | 2|3 [200]| T,F
alb|c|d T | & | S| @ | L [ va | Ya Vo | Ye |pa|pa| f |Touxm




