BBepeHue

B nanmHoM mnocobunm paccMartpuBaroTCcs J1ab0OpaTopHbIE PpabOTHI, KOTOpbIE
IpOBOAATCSA MO Kypcy «OCHOBBI ONTHUKW». TeopeTnyeckuil marepuan Mmo Kypcy
«OCHOBBI ONTUKW» M3JI0KEH B Mocoouu [1], a mpakTUyecKue 3aHSATUSL — B MOCOOUH
[3, 4].

B cucreme aucranumonnoro ooOyuenus 1O UTMO wumeercs 3eKTpoOHHAs
BEpPCHUSl KOHCIIEKTa, OMUCAaHUs JTa0OpaTOPHBIX padOT M MPAKTUYECKHX 3aHATHH, a
TaK)Ke aTTeCTyIoUme U odyuarolue TecTel o aucuumuinae [2]. Ha caiite xadenpsr
[TuKO (http:\\aco.ifmo.ru) Takke umeeTcs 3JIeKTPOHHAs BepCHsl KOHCIEKTa JICKIUH,
OMHCAaHUS JIAOOPATOPHBIX U MPAKTUUECKUX 3aHATUH.

JlabopaTtopHbie paOOThl MPOBOASATCS IMPHU MOMOIIM MPOTPAMMHOIO KOMILIEKCa
OPAL-PC. B onucanuu yabopaTopHbIX paOOT MPHUBOAATCS 3aJaHHE I PabOTHI,
noipoOHOE OIMKCAaHKE U TPUMEP BBITIOJHEHHUS J1a00PaTOPHOU pabOThI M BBITIOJIHEHUS
oTueTa, MHAUBUAYAJIbHbIC 3aJaHUs U MIepeueHb BOIIPOCOB ISl 3alIUTHI JTa0OPaTOPHOM
pabotel. Takke MPUBOAATCS CCHUIKM Ha T€ pa3fesibl TEOPETUUYECKOTO MaTepuarna,
KOTOpbIE HEOOXOIMMO U3YUHUTh Mepe]] BBIIOJHEHUEM Ja00paTOpHOI padOTHI.

B cucreme nucrannmonHoro ooydenus JJO UTMO umeercst 00y4aromiye TecThbl
K KaxJI0# J1abopaTtopHOi paboTe, BKIIOYAIOIINE B ce0s TEOPETUUYECKUM MaTepua,
HEOOXOMUMBIA Il BBIMOJIHEHHWS JaHHOM paboTel. B kadectBe jomycka K
BBITIOJIHEHUIO J1a00paTOpHO paboThl HEOOXOAMMO BBIMOJIHUTH TECT JIMOO YCTHO
OTBETUTH HA BOIPOCHI IPENOAABATETIS.

B npunoxenun 1 mocoOus copepkaTcsi MpPUMEPHI BHIIIOJIHEHHUS oTyeTa. B
anekTpoHHOM Bepcuu nocoous (B cucreme JJO UTMO u nHa caiite kadeaps [TuKO)
UMCIOTCSl BapWaHThl 3aJaHU K JabopatopHbiM pabotam B ¢opmare PDF,
BKJIFOYAIOIINE B ceOs 11abJIOH OTYEeTA.

B npunoxxenuu 2 npuBOAUTCS KpaTKoe oOmUcaHue padOThl ¢ MPOTrPaMMHBIM
komiuiekcom OPAL-PC.




NNabopaTopHasa padoTta Ne1. 3HaKOMCTBO € NnporpamMmmon

OPAL-PC

Heab padorbi: 3HakoMcTBO ¢ mporpammoni OPAL-PC, 3akpenenue 3HaHMI
IpaBWjia 3HAKOB, NPHUOOPETEHHE NPAKTUYECKUX HABBIKOB CO3JAHHUS ONTHYECKOM

CHCTCMBEI.

[TogpoOHoe omucanue nporpammbl OPAL-PC mpuBoguTcs B NpuiioKeHUU 2

«Omnucanne padotel ¢ mporpammoit OPAL-PCy.

1.1. 3adaHue 9ons pabomabi

Co3pmare 8 ONTHYECKMX CHUCTEM C pa3HbIMU TUNAamu JuH3. Kaxnyro cucremy

COXPAHHUTh B OTJENBHOM (ailyie U N0Ka3aTh PENOJaBaATEINIO.

1.1.1. JInH3bI C 0AHOW NSTOCKOW NOBEPXHOCTbIO
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1.1.2. JINH3bI-MEHUCKMN
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1.2. [lpumep ebINosIHeHUss pabomal

1.2.1. Co3gaHne onTu4eckom CUCTEMbI

[Ipexxne Bcero, HEOOXOOUMO CO3/1aTh ONTHYECKYIO CHCTEMY C 3aJaHHBIMU
napametpamu. [TogpobHoe onmucanue pabotsl ¢ OPAL-PC npuBeneHo B IpHiI0KCHUH
2 «Omnucanue padotel ¢ nporpammoid OPAL-PCy». Co3marh HOBYIO ONTHYECKYIO
CUCTEMY MOXHO mpu nomoiu nyHkta «®aia / HoBasi onTuveckasi cucreMay.
JuapparMmy MOKHO IMOCTaBUTh Ha 1-il MOBEPXHOCTM M 3aJaTh 3aJHIOI0 alepTypy
A'=0.1. Inuna Bonus! e = 0.54607.
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Puc.1.1. Ilapamempur npeomema, uzoopasxicenus, ouagppacmoi.

KonctpyktuBubie mnapameTrpbl (nyHKT «Cucrema / KoHCTpyKTHBHBIE
napaMeTpbl») HE0OOXOAMMO 3anucaTh KaK MOKa3aHO Ha PUCYHKE.

————— T o pMmMpOBAaAHHHSE ONTHYECHKO OH CHCTEHMB—————]
NMae .1 .MaocKoBMNYKAaA AMH3A D=~ 0PAL 20:=07 OPAL-PC
Panuycwu Ocegue paccTt. BucoTw Mapru Kar [lokazaread npeAoMAEHHA
Poccuna LO=0.5461 ILi=
BO3NYX g DI0nininnn
10 . DDOOon K8 1.5182959

o.o
—100. 0OOo0 BO3NYA 1 . 0000000

Puc.1.2. KoncmpyxkmusHnvie napamempbi.

Mapky crekna MOXHO B3ITh K8, TmOKazaTenum NPENIOMIICHHS CTEKOJ
BBIUMCIIAIOTCS] aBTOMATUYECKH 110 MAPKE CTEKJIA.

3HadYeHUE U 3HAKHU pPaanyCoOB KPHUBHU3HBI JIMH3bI JOJI’KHBI OBITH TaKHMMHU, YTOOBI
HpO(bHHB JIMH3bI BBITJIAAC KaK B 3a1aHHUH.

1.2.2. [lpocMoTp npochusns NUH3bI

[Ipodune AUH3BI MOXXHO MOCMOTPETh NMPHU MOMOIIU ITyHKTa MEHIO «AHAJIH3
I'aGapuToB u abGeppaumii / Xox Jiydeil B ONTHYECKOH CHCTEMeE.



Cucmena—lab.1.lnockobunyknaa avH3a PaGoma—RT Z8:89 OPAL-PC
¥od ayuen B onmueckoR cHcmeMe

Puc.1.3. Xoo nyueii 6 nunse.

1.2.3. CoxpaHeHune onTn4ecKkon CUCTEMbI

CoXpaHHUTh ONTHYECKYIO CHCTEMY MOKHO MPU NOMOIIY MyHKTa MEHIO «Daif /
3anuch ONTHYECKOH CHCTEMBbD).



JNNabopaTtopHasa pabota Ne2. OnpeneneHue napakcuanbHbIX
napamMeTpoOB CKIIEEHHOro 06 bLeKTMBa

Heab paborbi: yrayOieHue 3HaHuUU 1o pasneny «MjeanbHble ONTHUYECKHE
CUCTEMBD», TMPUOOpPETEHUE NPAKTUYECKUX HABBIKOB pacyeTa XapaKTepUCTHUK
ONTHYECKUX CUCTEM B MapaKkCUaIbHON 001acTH.

2.1. 3adaHue Onsi pabomsbi

1. Ilo 3amaHHBIM KOHCTPYKTHBHBIM IapaMmerpaMm (paauychl ITOBEPXHOCTEH,
TOJIIMHBI, MapK{d ONTHYECKHX MATCPUAJOB) OIPEACIUTh IMapaKCHAIIbHBIC
xapakrepuctuku ( f', f, S., Sp, S, S, ) CKICCHHOr0O OOBEKTHBA U €ro
KOMIIOHEHTOB.

2. Hcnonb3ysa COOTHOMIEHUS ISl HACATBbHOM ONTUYECKON CHUCTEMBI OINPEICIIUTh
HepeHuil OTpe30K S, 3amuHuil oTpe3ok S', U yBenudeHue [ CKICCHHOTO

oOwektBa. [IpoBeputh ¢ momomipio mporpamMmmbl OPAL mpaBUIbHOCTH
pEIICHHS.

3. Onpenenuth JUHENHOE YBEIWYEHHE NEPBOM JUH3bI [, U IOJOXKEHUE €€
n3o0paxkeHust S',, NPUHAB MEpPEeIHUN OTPE30K IMEpPBON JIMH3BI PaBHBIM
nepeiHeMy OTpe3Ky o0bekTuBa (S, =S ).

4. OnpenenuTh JUHEHHOE yBEJIWYEHUE BTOPOM JIMH3bI [, U IOJOXKEHHUE ee
n3o0paxkenus S',, TPUHSAB MEpPEIHUN OTPE30K BTOPOM JIMH3BI PaBHBIM
3aJHEMY OTpe3Ky nepBoi JuH3bI (S, =S")).

5. Ioctpouts u3obpaxeHue rpaduuecku depe3 OOBEKTUB M HYEpe3 KaXKIYIO
JMH3Y B OTJIEJILHOCTH.

2.2. Kpamkue meopemu4eckue ceeldeHus

Teoperuyeckue cBefeHUS], HEOOXOIUMBIE ISl BHITTOJIHEHUSI paOOThI MIPUBEICHBI
B r11aBe «5. ['eomerpuyeckas Teopusi ONTUYECKUX N300pakeHui» nocoous [1].

J171st mpoBepKU TEOPETHUECKUX 3HAHUM, HEOOXOIMMBIX JIJIsl BHIIOJIHEHUS TAHHON
paboThl, MOXKHO MPOUTH oOywaromui TecT no cueHapuio «JI.p.Ne2. Onpenenenue
napakCUaIbHBIX TAPAMETPOB CKIEEHHOTO 0ObEKTHBAY.

2.3. lMpumep ebinosniHeHuUsi pabomsi

2.3.1. Co3gaHne onTu4eckom CUCTEMbI

[Ipexxne Bcero, HEOOXOAUMO CO37aTh ONTHYECKYI0 CHUCTEMY C 3aJaHHBIMU
napaMeTpaMud B IporpamMme Juisl pacuera onTudeckux cuctem (Hampumep, OPAL-
PC). TloapoGuoe omucanue pabdotel ¢ OPAL-PC npuBeneHo B NpUIOKEHUU 2
«Omnucanne pabotel ¢ mporpammori OPAL-PCx». Co3narh HOBYH ONTHYECKYIO
CUCTEMY MOXHO Mpu nomouu myHkta «®aiin / HoBas onTuyeckasi cucremMay.
[Ipeamer u uzoOpakeHWe s AAHHOTO THUIA CHUCTEMbI JOJDKHBI OBITH OJMXKHETO
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tuna. Jluagparmy MOXKHO TOCTaBUTh Ha 2-i MOBEPXHOCTH M 3a4aTh 3aHIOIO
aneptypy A'=0.1. nuna Bonusl e = 0.54607.

——————— P o pMUMUpOEAHME ONTHYECKOH CHCTEMBH ———————
Nae.pas.2.lNMpurnep. D:~0PAL~1abZ_p»r 1?2:04 OPAL-FPC
HaurmeHoEaHue a6 .-.pac -2 _[lpumep -
Mpenmer EAMMHEND THNA MzoEpaseHue EAHMHEND THNA
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Mepa BEAMUYUMHH NpegHETa

MELWEHME 0T na. laycca 0.0 1y
Papuyc usospaseHHs
Mepa BEAMUMHB M30EpAMEHMA

Be avuMHa npepMeTa T o[njojo]o]o} 1y
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Puc.2.1. Ilapamempvr npeomema, uzoopasicenus, ouagppacmoi.

KonctpyktuBubie mnapameTrpbl (nyHKT «Cucrema / KoHCTpyKTHBHBIE
napaMeTpbI») HEOOXOIMMO 3aIKCaTh KaK TOKAa3aHO HA PUCYHKE.

————— TP o pMmMpOoOBAaAHHE ONTMWHYECHKO OH CHCT®EHMB ——————
pac -2 . [Mpumep . =Nz~ 0PAL~1ah2 12:09 OPAL-FPC
Panuycwu Oceegue pacct. Bucotwm Mapru MoKasaTeaAd NpeADHMAEHMA
Poccuna LO=0.5461 ILi=
BO30Yx g DI0nininnn
117 . 76000 10 . DDOOE K8 1.5182959

—85.11000 4 _ 00000 g2 1.62053892
—358 02000 BO30YA 1 . (000606

Puc.2.2. KoncmpyxkmusHnvie napamempui.

B OPAL-PC noka3zarenu npeiaoMIIEHUS] CTEKOJ BBIYMCISIOTCS aBTOMAaTUYECKH
110 MapKe CTEKJIA.

2.3.2. OnpeaeneHue napakcmnasnbHbIX XxapakTepuCcTnk obbekTnea

3HauYECHHE MapaKCUAIbHBIX XAPAKTEPUCTUK MOXHO IMOCMOTPETH B MIPOrpaMMe
OPAL (nmyHkT «Cucrema / IlapakcHajibHble XapaKTePUCTUKW») WU BBIYUCIHTH
CaMOCTOATENBHO (NpuiiokeHue «BpluuciaeHne M OTOOpakeHHE MapaKCHAIbHBIX
XapaKTePUCTUK ONTHUYECKOM CHCTEMBD» 3JIEKTPOHHOro ydeOHuKa [2]). 3HaueHHe
MapaKkCHUaJbHbIX XapaKTEPUCTUK I JAaHHOW ONTHYECKOM CHCTEMBbI IOKAa3aHO Ha
PHUCYHKE.

MokazaTeau npeAomA
KoHCTPYKTHBHHE napaMeTpu Li=0.5461 Li=
naparmeTpu BHeEoceBHX nyukose g Rninininininin
CNEKTPAAbBHME XAPAKTEPHCTHHKH 1.518275%9

NapaMeETpH JKpAHHDOEAHHA 1.62053879
BO3AYX  1.0000000

ﬂapancuanbuue HOpPAKTEPDHCTHHEH
L]

’ = ’

F sF & sH &
—203.9297 203 .9297 -202.3365 196.3898 1.5932 —7.5399

Puc.2.3. [lapakcuanvrovle xapaxmepucmuxu.



2.3.3. OnpepgenexHune napakcmarnbHbIX XapakTePUCTUK OTAENbHbIX JINH3

[TapakcuanbHbIe XapaKTEPUCTHKU OTIACIBHBIX JIMH3 BBIYHCIISIOTCS aHAJTIOTHYHO
MapaKkCHUaJIbHBIM XapaKTePUCTUKAM OOBEKTUBA, TIPH YCIOBUH, YTO JIUH3BI HAXOASATCSH
B BO3/yXe (ITOKa3aTenb MPEIOMIICHHS 70 JIMH3BI M TIOCIIE JTMH3BI JOJIKEH OBITh paBEeH
€JIMHULIC).

IlepBas JuH3a
KoHncTpykTHBHBIE TapaMeTpBhI:

————— P 0o p M MpOBAHHE 0O N THYECLC KOOH C H
Nas .pae -2 .M =D =~ 0PAL~1ah2
Panuycwu OceBgne paccT. BucoTwm Mapru Kat [lokaszaTtea

Poccun LO=0.5461

1 . 000onnon

11776000 10 . 00OOO 1.5182959

—85.11000 4 . 00a0n BO3NYA 1 . 00AOE0E

Puc.2.4. Koncmpykmuenvie napamempsl nepeoul TUH3bL.

3HaueHue NMapakCUaJIbHbIX XapaKTEPUCTHK:

ﬂapancuanbnue HOApPpAKTEPHCTHEH
]

sF

F F* 5 5 5 sH*
—26.97511 26 .97511 —23.0625 941407 3.8886 —2.8105

Puc.2.5. 3uauenue napaxcuanvHvix xapakmepucmuk nepeou JuH3bl.

Bropas iun3a
KoHncTpykTHBHBIE TApaMeETpBHI:

————— P o pHMUpOEAHHE ONTHYECKOH CHMCTEMBH—————
fMlag.pas .2 . Mpunep *D:~0PAL~1ah2 19:15 OPAL—PC
Papuycwu Ocesme paccT. BucoTw Mapru Mokasaread NpeAoHMAEHMA
Poccun Lo=m.5461 Li= L
BOIOYA 1 . DG
—85 .11 0ma < _ ENOEEN 2 1.6205387
—358 . 09 Do BOINYX 1 . DG

Puc.2.6. Koncmpykmusnsie napamempsl 6mopou TUH3bL.

ﬂapaﬂcuanbuue HApAKTEPDHCTHHH
]

F' sH sH'

F 5 5 5
180.9325 —-180.9325 180.1586 —-184_1887 —-.7739 —-3.2562

Puc.2.7. 3nauenue napaxcuanvbuvix xapaxmepucmux 6Mmopoul TUH3bL.

2.3.4. Onpepenenue S, S’, f obbekTnBa

KpomMe KOHCTpYyKTHBHBIX TapaMeTPOB B MHAMBHUAYAJbHOM 3aJaHUH JTAECTCS OJHA
U3 CIEAYIOIINX XapPaKTEPUCTHUK:
® JIMHEWHOE yBeIHueHue 00beKTHBa [ ;

® PACCTOSIHME OT 3aJHEH TJIaBHOM TJIOCKOCTH J0 U300pakeHus a';
® PAaCCTOSIHME OT MOCJEAHEN TOBEPXHOCTH OOBEKTUBA J10 U300paxkeHus S'



3Has TapakCUaJbHbIE XAPAKTEPUCTUKH, MOKHO BBIYUCIHTH IOJIOKECHHE
npeaMeTa, W300pakeHWsT W JIMHEHHOe yBelndeHue 1o (opMyliaM HaeaIbHOU
ONTUYECKON CHCTEMBI.

[Ipy BBIUKCIEHUSX CIEQyeT OOpaTWTh BHHMAaHHWE, HAa TO, YTO MEPEAHUN H
3agauii otpeskn S u S’ (I OJIM3KOro ImpeaMeTa U H300paKeHHs ) — 3TO PACCTOSHUE
OT TepBOI/NocIeHeN MOBEPXHOCTH OOBEKTUBA 0 MpeaMmeTa/u3o0pakeHus. Takum
o0pazom, nepeHuil U 3aiHUI oTpe3ku S U S’ MOXHO BBIPA3UTh Yepe3 OTPE3KU z U

r.
z .

S=z+S8;;
S'=z"+8.
Y |
N S 1 Y « O I -
F 7
yn’
z 5 | S'e 2 Y
il ] !
- & 5
Puc.2.8. Ilepeonuti u 3a0nuii ompesxu.
Borunciienus:
p=- A , CIIEIOBATEIIbHO 7z = S = 203.930 =67.977 Mm;
z 5] 3

Zl

p= —?, CIIEAOBATEIBHO 7' = —f". f=-203.930-3=-611.789 MM ;

§S=z+S8F =67.977-202.337 =-134.36 Mmm;
S'=z'+SF'=-611.789+196.390 = —415.399 Mmm.

2.3.5. lNMpoBepka NpaBUNbHOCTU BblYUCIEHUN ONA 06bekTuBa

Tenepp MOXHO MNPOBEPUTH MPABWIBHOCTh IPOBEICHHBIX BBIYUCICHUN MpPH
nomotmu nporpammbl OPAL. Ecnu 3amaTh BBIUMCICHHBIA MEPEIHHUI OTPE30K, TO
yBEIIMYEHWE M 3aJHUM OTpEe30K, IpuBencHHble B NyHKTe «IlapakcuajbHble
XapaAKTEePUCTUKMW», JIOJDKHBI  COBMACThb C  BBIYHMCIEHHBIMH  (JOIMYyCKaeTcs
MOTPENTHOCTh BHIYUCIICHUI HE 00Jiee YeM BO 2-M 3HAKE MOCJIE 3aMsiTOoM).

B pganHOoM ciywae, eciau 3agaTh nepenHuit oTpe3ok S =-134.36mMm, TO

yBenuuenue S =3.000", a 3aguuii otpe3ok S’ =415.400 Mmm.
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ApAKCHAABHHE XAPAKTEPHMCTHHEH
EF* sF’'

F sF g sH sH* L
—203.9297 2039297 -202_3365 196.3898 1.5932 —7.5399 —401 . 40

5 st s'G u sP*
CHM2 CHM CHM CnnTp cnnrp?
0 —134_36000 —445.400di1d 244540011 3 _00mon 7_08502 2_42177

Puc.2.9. I[lapakcuanvhuvle xapaxmepucmuku 00beKmusda.

2.3.6. OnpegeneHne S’ u £ anst nepBon NNH3bI

3aaHUN OTPE30K U JIMHEHHOE yBEINYEHUE TIEPBOM JTMH3bI BEIYUCIISIIOTCS TaK XK€,
KakK U JJI1 BCEro OOBEKTUBA, HO UCXOJHBIMU JAHHBIMU CIIY>KUT 3HAUCHUE MEPEIHETO

0Tpe3Ka, KOTOPBIN MPUHUMAIOT PAaBHBIM MEPEIHEMY OTPE3KY BCETO OObEKTHBA:
S =85=-13436mMMm.

Beruucienusa:
z = S1 — SF1 =-134.36+93.063 =—-41.297 MM ;
f _
gyt 98951 e
z —-41.297

z =—f'- B =-96.951-(~2.348)=227.605 mm;
S!=z/ + SF'=227.605 + 94.141 =321.746 mm.

2.3.7. OnpepenexHve S’ u f Ansg BTOPOU NUH3bI

3aHUM OTPE30K U JINHEMHOE YBEINYEHNE NIEPBOM JIMH3bI BBIYUCIISIIOTCS TaK XK€,
KaK W U1 NepBOM IUH3BL. [lepenHuil 0Tpe30K NTPUHUMAIOT PABHBIM 33IHEMY OTPE3KY
MIEPBOM JIMH3BI:

S, =8/=321.746 MM .

BeIuucjieHus:
z, =8, —SF, =321.746 —180.159 = 141.587 mm;;
/. 180.933
=2 =TT 1278,
% z, 141587

z =—f]- B, =180.933-(-1.278)=—231.211 mm;

S! =2z, + SF/ =-231.211—-184.189 = —415.400 Mm.

2.3.8. lNpoBepka NpaBUNbHOCTN BbIYUCNEHUN AN OTAENbHbIX JINH3

Ecnu BbIYMClieHHE 3aIHET0 OTpe3Ka NEPBOM U BTOPOM JIMH3BI ObLIU MPOBEIEHBI
06e3 omubOK, TO 3aJHUI OTPE30K BTOPOM JMH3BI JOJKEH COBHACTh C 3aJHUM
OTPE3KOM BCEH CUCTEMBI:

S5 =—415.400mm, S'=—-415.399mm.
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Ecnu BblYMCleHHE JTHMHEWHOTO YBEIMYEHUS TMEPBOM M BTOPOM JIMH3BI OBLIH
IpoBe/ieHbl 0e3 OMMOOK, TO JOJKHO BBINOJIHATHCS COOTHoweHue [ =/, -f,, rae

[ — yBenuueHue Bcell cucteMsl, [, [, — yBeIUYEHUs IEPBOI U BTOPOH JINH3BI:

B =3.000%, B - B, =—2.348 - —1.278 = 3.000".

2.4. OgpopmsieHue pabomsoi
B otuete JOJI’KHBI 6BITB IMPUBCACHLI:

1. PaccunranHble MapakcHUadbHbIE XapaKTEPUCTUKH CKICEHHOTO OOBEKTHBA H
KQ)KJIOM JIMH3bI B OTJEIBbHOCTH.

2. Pacuetsl mo (opMynam ujeanbHOW ONTHUYECKON CHUCTEMbl Ha OCHOBAaHUU
3aJlaHHbIX B MHAUBUAYAJIbHOM 3aJIaHUH UCXOJHBIX HAHHBIX IJISI CKIIEEHHOTO
00BEKTHBA U OTJEIbHBIX JIUH3.

3. Ueprexu OOBEKTHBA M OTACIBHBIX JHMH3 C YyKa3aHUEM IIOJIOKEHUS W
YUCJIEHHOTO 3HAYEHUsI KapAMHAIBHBIX TOYEK U OTPE3KOB (3 uepTexa).

4. Yeprtexxn ¢ yKazaHHEM TIEPEIHETO0 W 3aTHETO OTPE3KOB M TpaduuecKum
MIOCTPOCHUEM H300paKCHHS depe3 CKICCHHBIM OOBEKTHB M Yepe3 KaKIyro
JIMH3Y B OTJEIBHOCTH (3 ueprexa).

[Tpumep BBITOTHEHUS OTYETa TIPUBOIUTCS B MIPUIIOKEHUH 1.

2.4 1. 'pacbmnyeckoe nocTpoeHne n3odbpaxeHmsa Yyepes oObeKTUB 1N ero

KOMIMOHEHTHI

[Ipu mnoctpoeHun uU300pakeHUs TIOJIOKEHHE TMpEeaMEeTa  OIpeesseTcs
BBIYUCJICHHBIM TEPEIHUM OTPE3KOM, pa3Mep IpeameTa Mnpous3BoibHBIN. [locie
BBITIOJTHEHUSI TIOCTPOCHUN  TOJIOKEHHE U300paKEHHS JIOJKHO COBMAcTh C
BBIYMCJICHHBIM 33JIHUM OTPE3KOM.

[TpaBuna rpaduueckoro MOCTPOEHUS M300paKEeHUS noApoOHO
paccMarpuBatotcst B mocobuu [3, 4] (rnaBa «Iloctpoenue xona gyueid B ONTHYECKON
CUCTEME») U B DJJICKTPOHHOM YyueOHMKe [2] (pa3den MNpakTUYECKUX 3aHSITHI
«IlocTpoeHne xona jyde B ONTHYECKOM cucreme» U npuiioxeHue «lloctpoenune
X0J1a Ty4el uepe3 TOHKHE KOMIIOHEHTHI).
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2.5. UHOusuOyanbHbIe eapuaHmMbl 3a0aHusi

=1 =2 =3 a1 @2 | Cpoemn | cnema | mamase
1| 60.21 | -44.25 [-129.30] 8.00 2.90 K8 To1 a'=25.0
2| 51.94 | -20.51 |-103.39| 4.50 1.50 TK2 o2 [ =-1.2"
3| 67.12 | -54.54 [-237.90| 3.50 2.00 BO13 T®10 s'=40.6
4| 36.31 | -24.16 | -80.54 | 4.00 1.50 TK2 o2 L =-0.7"
5| 60.61 | -46.98 [-126.20| 5.00 3.50 K14 T®3 s'=70.1
6 | 63.83 | -47.53 |-179.40| 3.50 2.00 BK10 T®3 p=2.0"
7| 69.90 | -30.55 [-185.57| 4.30 1.60 TK2 D2 s'=50.6
8 | 42.26 | 24.37 o 1.20 1.60 To1 K8 a'=50.6
9| 61.62 | -44.40 © 7.00 2.00 TK2 o2 £ =0.6
10| 83.45 | 36.98 [-209.31| 2.00 3.50 o2 K8 £=0.7"
11| 51.94 | -20.51 [-109.39| 4.50 1.50 TK2 o2 £=0.7"
12| 52.36 | 30.20 o 1.50 2.00 To1 K8 £=0.8"
13| 88.56 | -63.50 |-219.48| 8.50 2.90 K8 To1 s'=50.1
14| 81.25 | 44.41 |-271.85| 2.50 8.00 To1 K8 a'=403
15| 73.28 | 39.08 |-433.50| 1.90 6.20 To1 K8 p=2.0
16| 78.29 | 41.72 |-469.70| 2.00 4.00 To1 K8 a'=403
17| 117.76 | -85.11 |-358.09| 10.00 4.00 K8 P2 p=2.0
18| 108.34 | 55.28 |-364.42| 3.00 9.00 To1 K8 £=0.5"
19| 163.27 | 73.99 | -83.09 | 2.50 7.00 BO12 BK8 s'=200.0
20| 36.31 | -24.16 | -80.54 | 4.00 1.50 TK2 o2 p=2.5"
21| 51.94 | -20.51 [-109.34| 4.50 1.50 TK2 o2 £ =-0.9"
22| 54.04 | -42.33 |-146.25| 5.70 1.90 K8 Tol £=0.5"
23| 60.61 | 46.98 [-126.20| 5.00 3.50 K14 T®3 a'=35.0
24| 60.21 | -44.25 [-129.30| 8.00 2.90 K8 TO2 §'=55.0
25| 36.30 | -24.16 | -80.54 | 4.00 1.50 TK2 D2 p=-2.5"
26| 60.21 | -44.25 [-129.30| 8.00 2.90 K8 TO2 a'=25.0
27| 67.12 | -54.54 |-237.90| 3.50 2.00 B®13 To10 p=2.0
28| 28.53 | -41.32 |-152.07| 3.00 1.70 BK10 T®3 p=-2.0
29| 48.60 | -38.36 [-127.34| 3.00 1.50 BK10 To4 a'=30.0
30| 37.40 | -47.53 |-179.40| 3.50 2.00 BK10 T3 p=-15"
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2.6. Bonpochbl 0ns 3auyumal
1. KapnuHanbHbIC TOYKH M OTPE3KH, MEPEIHUNA W 3aTHUN OTPE3KH, OTPE3KH d,
a', z, z' (onpenenenHus, 0003HAYCHHUS).
2. YrioBoe, NpoOAOJbHOE, JTUHEHWHOE YBEIHUYCHHE (OMpeesieHus,, OCHOBHBIC

COOTHOILICHHUS).
Bce ompenenenuss MOXKHO MOCMOTPETh B TJIOCCAPHH JJIEKTPOHHOTO y4eOHHKA

[2].

Jlnst 3ammTel 1abopaTopHOM pabOThl MOXKHO MPOWUTH OOYYArOMIMI TECT IO
cueHapuio «JL.p.Ne2. Ompenenenue mnapakCUadbHBIX TMapaMEeTPOB CKJICCHHOTO

00BEKTHUBAY.
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NNabopaTtopHasa paboTta Ne3. OrpaHMyeHune Ny4YKoB fny4yeun B
ONMTUYECKUX CUcTemax

Heab padorel: yrioyOneHue 3HaHul 1o paszneny «OrpaHuueHue MydKoB JIydeu
B ONTHYECKUX cucteMax». [IpmoOpereHne mpakTUYECKUX HABBIKOB B OINPEICICHHUU
MIOJIOKEHHS] BXOJTHOTO U BBIXOJAHOTO 3PAuKOB.

3.1. 3adaHue Onsi pabomsbi

B cooTBeTcTBUM ¢ MHAMBUAYATBHBIM 3aJaHUEM pa3o0paThbCsl ¢ OrpaHUYCHHEM
IyYKOB JIyde B 3aJaHHOM OOBEKTHUBE U BBINOJHUTH HEOOXOJMMBIE PACUETHI.
OnpenenuTs TMOJOXKEHUE U JAUAMETPbl anepTypHOM nuadparmel, BXOAHOTO H
BBIXOJTHOT'O 3PAvKOB.

Bce pacuerl 1O  ONpeAENeHUI0  TOJOXKEHHS  3pAYKOB  BBIIIOJIHHTH
CaMOCTOATENBHO, 3a/aBas nuadparMy Kak NpeaMeT M Haxols ee H300pakeHHe B
IPOCTPAHCTBE M300paKEHUH yepe3 MOCIEAYIONIYI0 YacTh CUCTEMBI B MPSIMOM XOJE
Jdy4yed, U ee M300paKeHHE B IMPOCTPAHCTBE MPEAMETOB Yepe3 MPEIIIeCTBYIOMIYIO
4acTh CUCTEMbI B 0OpPAaTHOM XOJIE JIy4ei.

JlaHHBIE O MOJOKEHUU BXOJIHOTO M BBIXOJHOIO 3payKOB B OOBEKTHUBE, KOTOPHIE
npuBoadrcs B nporpamme OPAL, ucnonap30BaTh TOIBKO ISl IPOBEPKH COOCTBEHHBIX
pacyeToB.

3.2. Kpamkue meopemu4eckue ceedeHust
TeOpeTI/I‘-IeCKI/IC CBCICHUA, HGO6XOI[I/IMBI€ JJIA BBIITOJIHECHU S pa6OTBI IMPHUBCACHLI

B rnaBe «7. PeanbHble onTuyeckue cuctembl. OrpaHUdeHus] My4yKoB», B maparpade
«7.2. Orpanu4eHus My4KoB Jy4ein» nmocoous [1].

OTHOCHTEILHOE OTBEpCTHE
OTHoCHTe/IbHOE OTBepcTHEe — 3TO a0COIIOTHOE 3HAUYE€HUE OTHOUICHHS
JaMeTpa BXOJHOIO 3padka K 3aaHeMy (OKYCHOMY PAacCCTOSHHUIO CHCTEMBI %,.

OTHOCHTENILHOE OTBEPCTHE IPHUHATO BBIpAXKaTh B BHAE apobu l:k (Hampmmep,

1:3.5), rne k — nuadparmenHoe 4yucao (BeawuwmHa, 0OpaTHas OTHOCHTEIHLHOMY
OTBEPCTHIO):

%,:l:k.

TeneueHTpUUYECKHH X0
Ecnmu aneprypHas nuadparma ycraHoBjieHa B 3aiHel (DOKaJbHOM IMJIOCKOCTH
ONTHUYECKOM CHUCTEMBI, TO TJIABHBIM Jy4 B NPOCTPAHCTBE IPEAMETOB IOMIET
[IapajuleIbHO  ONTUYECKOM ocu. Takod XOoxa IJIaBHOIO Jiy4ya  Has3bIBaIOT
TeJeHeHTPHYECKUM B IIPOCTPAHCTBE MPEAMETOB.
Ecnu aneprypHas quadparma ycTaHOBJIEHA B MepeaHeil (poKanbHOM MIOCKOCTH
ONTHYECKOW CHUCTEMBI, TO TIJIABHBIM JIyd B MPOCTPAHCTBE H300paK€HUH MONAET
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NnapajuieIbHO  ONTHUYECKOM ocu. TakoM XOJ TIJAaBHOTO Jiydya  HAa3bIBAIOT
TeJelleHTPHYECKUM B IPOCTPAHCTBE N300paKeHMA.

H
Puc.3.1. Teneyenmpuueckuti xo0 ayua.

J171st mpoBepKU TEOPETHUECKUX 3HAHUHM, HEOOXOIUMBIX JIJISl BHITIOJIHEHUS JTAHHOMN
paboThl, MOXKHO MPONTH oOywaromuii TecT mo cueHaputo «JI.p.Ne3. Orpannuenue
IIYYKOB JIy4€l B ONITUYECKUX CUCTEMAX).

3.3. llpumep ebinosiHeHuUs1 pabomsi
PaccmoTpum nipumep BBITIOJIHEHUS 1a00paTOpHOI pabOTHI.

3.3.1. 3apaHue
KoHCTpyKTHBHBIE TApAMETPHI:

Ne pannycst OoCeBkle
IIOB-TU KPMBWSHEI paccTosiHus Crexno
1 37,11 7,5 TK23
2 o 9,2
3 -60,81 2,8 o4
4 37,67 9,6
5 123,31 6,0 TK20
6 -47,42

AneptypHas auadparmMa pacrojokeHa Ha pacCTosHuu 2.9 MM oT 4-oi
noBepxHocTu. OTHOcUTeNbHOE OTBepcTUE oOBbekTuBa 1:2.8. [lpeamer Haxomutcs B
OECKOHEUHOCTH, yTII0BOE ToJIe 2= 24°.

3.3.2. Co3gaHue onTU4eckon CUCTEMbI

[Ipexxne Bcero, HEOOXOAUMO CO37aTh ONTHYECKYI0 CHUCTEMY C 3aJaHHBIMH
napaMmeTpaMyd B MpOrpaMme sl pacuera ontuueckux cucrem (Hampumep, OPAL-
PC). Iloapo6uoe omucanme pabotel ¢ OPAL-PC mnpuBeneHo B NpuiIOKEHUU 2
«Omnucanme pabotrel ¢ mporpammoit OPAL-PCx». Co3naTh HOBYIO ONTHYECKYIO
CHUCTEMY MOXHO Ipu nomoinu nyHkra «®aitja / HoBasi onTuYeckasi cucTeMay.
[IpeameT HaxoauTCs B OECKOHEYHOCTU (JAIBHETO THUMA), U300pakeHHe — OIMKHETO
TANa. YTrjoBoe Tojie 2mw=24°, clenoBaTeabHO, BEIWYMHA TIpeaMera w=12°.
Huadparma Haxomutcs mociie 4-0oM TIOBEpPXHOCTH, Ha paccTosHuu 2.9 wmwm.
IlepenHioro anepTypy MOXKHO COCUHMTaTh, 3Hasi OTHOCUTEIBHOE OTBEPCTHUE, HO s
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3TOr0 HYXHO 3HaThb (DPOKYCHOE pacCcTOsIHME, MOITOMY BHAyaje MOXKHO 3a]aTh
MIPOU3BOJIbHYIO BEJIMYMHY MHepeaHel amneprypbl (Hampumep, 10 MM), a mocne
BBIITOJTHEHUSI BBIYMCIICHUN 3aMEHUTh €€ IPAaBWIbHBIM 3HadeHueM. JlIMHA BOJIHBI
e =0.54607 .

——————— P o pMmUMpOEAHHE 0N THYECK OH C MCT® &M H——————]
Nae .3 .MNMpunep . C:~0OPAL~LAB3_FR 14:23 OPAL-PC
HaurmeHoeanue a6 .3 . [pumep .
MNpenmer RAABHErD THNA HzoepaxeHue EAMMHEND THNA
MepepHun oTpesok MeweHHe oT na. laycca
PFanuyc npenmerta PFanMyc H30EpaxeHHA
Mepa BeAMUMHH NpeagHETa Mepa BEAMUHMHH HIOEPAMEHMA

12 . 000000 g BLETT

2 200060 HH
1.0 . 0 0non  we

MIAMHH BOAH B HEM

MM

TAHAAPTHHE AAHHH BODAH

oy L —

Puc.3.2. Ilapamempvr npeomema, uzoopasxicenus, ouagppacmoi.

[locne 3amaHuss KOHCTPYKTHBHBIX mapaMeTpoB (myHKT «Cucrema /
KoHcTpykTHBHBIE mapaMeTpbl») MOKHO ITOCMOTPETh 3HAUYEHHE MAapaKCHAIbHBIX
xapakTepucTuK (MMyHKT «Cucrema / [lapakcuajJbHble XapaKTEPUCTHKI).

MogepxHocTe Baok MepectpoMka Hactpouth BunoaHuTb

14:25 OPAL-FC
MpepmeT .H3oEpakeHHe . aHavparma |Hapku Kat [lokazateau npeAoMAEHMA
KoHCTPYKTHBHHE napaMeTpu OCCHA Li=m.5461 Li=
napareTp BHEOCEBHX NyuykKoe BO30YR g Eninininininin
CNEKTPAAbHHME XAPAKTEPHMCTHHH TK23 1.5914770

NapaMeTpH JKPAHHPOBAHHA BOINYAR (0o fn]ofn]o]
P4 1.6284713

ﬂapancuanhuue XApPAKTEPHCTHEH
]

sF

F g g g g L
—100.2665 100.2665 —81.3273 81.6304 18.92391 —18.6360 116.73

I I

= s’ z'G U sP sP!
Cantp» CHM2 CHM2 CHM) Cantp>»
a mynniniol) 81.63044 81.63044 —100.26649 25.63560 —10.63951

Puc.3.3. Ilapakcuanvusie xapakmepucmuxu.

3.3.3. OnpegeneHne gunameTpa BXOOHOrMO 3payka

[TockonbKy 3a/1aHO OTHOCUTEIIBHOE OTBEPCTHE OOBEKTHBA %, =1:2.8, TO 3Has
(boKyCHOE paccTOsTHUE 00BEKTUBA, MOKHO HANTH AUAMETP BXOAHOTO 3payka D :
' 100.267
Dzjy =———=358MM.
2.8 28

Tenepp B OPAL-e M0KXHO 3a1aTh NPaBUIBHYIO NIEPENHION anepTypy. [lepenuss
aneprypa — 3TO IIOJIOBHHA IHaMeTpa BXOIHOIO 3paykKa:

Azgzﬁ:ISMM.
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3.3.4. NepBas yacTb cncTEMBI (0O anepTypHOU anadparmbl)

[To ompenenenuo, BXOJHON 3padyoK — M300pa)k€HUE anepTypHOU nuadparmsl
yepe3 MPEeIIeCTBYIONIYI0 YacTh CUCTEMBI B OOpaTHOM XOJ€ Jiyued, a BBIXOJIHOU
3payoK — H300pakeHHE amnepTypHOl auadparMbl 4Yepe3 MOCIEAYIONIYI0 YacTb
cuctemsl. [losToMy, Ay TOro 4yToObl HANTH MOJOKEHHE U JUAMETPhl BXOAHOTO U
BBIXOJJHOT'O 3pavyKOB, HAJI0 Pa3/Ae/IUTh ONTHYECKYIO CUCTEMY Ha JIBE YACTH:

® TIepBas YaCTh — YAaCTh CHCTEMBI, PACTIOJIOXKEHHASI 10 arnepTypHOU Auadparmsl;
e BTOpas 4YacTb — 4YacTb CHCTEMBI, pPAaCHOJIOKEHHAs II0CJIE arepTypHOR
nuadparmel.

Paccmorpum mepByto yacth cucteMbl (¢ 1 mo 4 moBepxHOCTH). YUTOOBI
ONpENENIUTh €€ MapaKCUaJbHbIE XapaKTEPUCTHUKHU, MOXHO BBIICIUTh HYXHBIE
noBepxHocTH (kimaBuma «KF7»), Torma mapakcualbHbIE XapaKTEPUCTHKUA OyayT
OTHOCHUTBCS TOJIBKO K 3TOW YaCTH CHUCTEMBI.

MosepxHocte Baok lMepectpodka Hactpouts BunoaHuThb
18:40 OPAL-FC
Nokazaread NpeACHMAEHHA
KOHCTPUKTHEHHME NapaMeTpH LO=0.5461 ILi= L
napareTpu BHeoceBwx nyuxos g D0I0inininnn
CNEKTPAAbHHE XAPAKTEPMCTHHH 1.5914770

napaMeTps JKpAHHpPOBAHHWA 1 . OO
1.6284713
MNapakcHaAbHBE XAPAKTEPHCTHKM
Baoka €1 —4 NOBEPXHOCTH 2
F F* sF sF* 5
205.6607 —-205.6607 289.7162 —157.2644 84.0555 48 3262 12.50

sH* L

Puc.3.4. [lapakcuanvrvle xapaxmepucmuku nepeou 4acmu 00beKmusd.

3.3.5. OnpegeneHne NonoXeHnst BXOAHOro 3payvka

Paccmotpum aneptypHyto quadparmy Kak MpeaMeT, a BXOZHON 3padyoK Kak ee
M300pakeHHEe dYepe3 MEepBYI0 YacTh CHUCTEMBI B oOpaTHOM Xojae. Umu, 9To TO *XKe
camoe, BXOJHOH 3padyoKk — Kak MpeAMET, a amnepTypHyl AuadparMy — Kak €ro
M300paKeHHUE.

AneptypHas nauadparma pacrojio)keHa Ha PacCTOSHUU Sl,An =29MMm OT

nocJieJHeH TOBEPXHOCTH MEPBOM YACTH CUCTEMBI.
Hcnons3yto hopmyny OTpe3KOB, MOTYUUM:
z| = S{AH —SF/'=2.9+157.264=160.164 MM,

_ Z_1, _ _i = f3|, CIIEIOBATEIBLHO,
A Z
LSS 205661205661 o0
Z 160.164

S, =z, +SF, =-264.081+289.716 = 25.636 MM
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3.3.6. [lnameTp anepTtypHOU anadparmbl

UtoObl HaWTHM OHUaMETp anepTypHOM auadparMbl, HYKHO 3HATh JIMHEWHOE
YBEIMYEHHUE MEKY BXOAHBIM 3pauyKOM U anepTypHOU nuadparmoii:

g o F 160164 o

I 205.661
Torna nuamerp anepTypHOU Tuadparmbi:
D, =p-D=0.779-35.8=27.88MM.
3.3.7. Btopas 4actb cucteMbl (nocrne anepTypHoOn guadparmbl)

PaccmoTpum  Temeph BTOPYIO 4YacTb CHCTEMbI, PACHOJOKEHHYIO TOCIe
aneptypHoir auadparmel (¢ 5 mo 6 TmoOBepxHOCTh). Ee mapakcuaibHbIe
XapaKTEePUCTUKH.

Mg MopepxHocTe bBaok MepecTtpodka HactpouTh BuMnoAHUTHE

12:52 OPAL-PC
MokazaTeAad NpeAOHMAEHMA
HoHCTpYKTHEHHE napavMeTpo Lo=0_.5461 Li=
napaMeTpd BHEOCEBWX NUy4YKOB BO3NY= 1 . e
CNneKTpaAbHHE XAPAKTEPHCTHKH TK23 1.5914770
.| napamerpw JKpaHUpOBAHHA BOIOYA g nininininnn
4 1.6284713
MapakcHAAbBHHE XAPAKTEPHCTHEH

Baoka & -6 NOEEPXHOCTH 2

L] = L]

F sF 2 sH &
—LL.5754 LL.5754 —L2_876 L4 _5356 2.7038 —1.03798

Puc.3.5. I[lapakcuanvhuvle xapaxmepucmuku 6mopotu Yacmu 00beKmusd.

3.3.8. lNonoxeHne BbIXOQHOMO 3payvka

Paccmotpum aneptypHyro nuadparMmy Kak HMpeaMeT, a BBIXOIHOM 3padoK — Kak
M300paKeHHUE.

/

SEPPEEEEEE | S, | NG———

F
51,

Sﬂa.u

Puc.3.6. Ilonoscenue 6xoo0noco 3pauxa.
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[lepennuit oTpe3ok (paccrosiHMEe OT amnepTypHoil aunadparmel a0 4-oi
NOBEPXHOCTH) MOKHO BBIYMCIHUTb, 3Has PACCTOSHUE MEXIy |- um 2-ii yactamu

cucTemsl (d, ). AneprypHas auadparma HaXOAUTCS HA PACCTOSHUK S, OT TepBOM
AL

MOBEPXHOCTH PACCMAaTPUBAEMOM YaCTH CUCTEMBI:
S =5 —-d;=29-96=-6.7MM.

Hcnons3ys Gopmyiry 0Tpe3KOB, HOIYUYHM:
Zy = S2A;1 —SFy =—6.7+52.871=46.172 mm;

- 22, = —f—2 = [3,, CIIeIOBATEIIBHO,
fr oz
2 = fr - fr _ —55.575-55.575 — 66.892 Mu.
Z 46.172
S}, =z5 + SF; =—66.892 + 54.536 = —12.359 mm .

3.3.9. [lInameTp BbIXOOHOrO 3payka
Y1oObl HAUTHU TUAMETP BBIXOAHOTO 3pauka, HY>KHO 3HATh JUHEHHOE YBEJINYEHUE
MEX/1y anepTypHOU 1uadparMoil 1 BBIXOIHBIM 3paYKOM:

py =2 = TO0B9Z_ 5040
/s 55.575
Tornma nuaMeTp BBIXOAHOTO 3payKa:

D'=f, Dy =1204-27.88 =33.56 um.

3.3.10. MNpoBepka npaBuUnbHOCTU Bbl4YMcneHuin npyn nomowwin OPAL-a

[IpoBepuM MNpPaBWIBHOCTh BBIYMCIECHUMN. lloNOXKEHHMS 3paykoB M anepTypsl
MOHO TOCMOTPETh B IIYHKTE «AHaaM3 radapuroB u adeppaumii / I'adapursl
Ny4yKkoB». UYTOObI TMOJOXKEHHE 3paykoB I H300pakeHHsl OJIMKHEro Tuma
BBIBOJIMJIOCH B MM, HEOOXOJMMO MOMEHATh HACTPOMKH 3TOr0 MYHKTA KaK MOKa3aHO
Ha pUcyHKe. J[aHHbIe HEOOXOJUMO BBIBOJHMTH B TEKCTOBOM pexume (kinaBuiua «F6y).
Hac unTepecyroT 3HaueHus AJ1s1 OCEBOro My4yKa (Ha PUCYHKE BbIIEJIEHBI PAMKOM).

Cucmera—lab.3.lpuMep. PaGoma—RT 15
Menu Edit
1. Zadanme pemvmob pacuema raGaprmob Monoxenne spauxkob-k (MMl o

Z. MNapakcHanbHHE XAapaKmepPHCTMEH

3. CyMmMu 1 abeppauun JefAdena

5. XapakmepucmmkH raabuwx ayuen nyuxob

Crcmena—lad . 3. Mpumep. Padboma—-RT  Tex
labapyms nyurod—onwv—
N Anepmypu Nonoxenue spauxob
nepeidHHe FadHHe (MH) (MH)
Ax Ay Ax’ Ay’ Sp Sp’
Ammna BoaHw — 5461

1 18 .28 17.98 — . 17773 —. 17203 26.170 —-12.528
H 18.11 18.11 —.18A7Y9 —.18A7Y0 25 . 636 —12.359

Puc.3.7. I'abapumer nyuxos.
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Wrtak, CpaBHUM BBIYHCIIEHHBIE 3HAUCHHMS ITOJIOKEHUI 3PauKOB C MPHBEICHHBIMU
B OPAL.:
S, =25.636mm, S}g =-12.359 mM.

[TonoxkeHus 3padykoB COBNAIM MOJHOCTHIO.
3anHss aneprypa 1 n300pakeHus: OMKHETO TUTIA OTIPEIEISETCS Yepe3 CUHYC

aneprypHoro yrna 4'=n'-sina’.

Gbli. JUAHAR A

Puc.3.8. 3aonasa anepmypa.

3Has AUaMCTPp 3padkKa M IIOJOKCHHC IIPpCAMETA, MOKHO COCUHHTATh 3aJHIOIO

aneprypy:

D' B 33.56
2-(s"-5%) 2-(81.63+12.359)

A'=1-sin(arctgo'y ) = sin(arctg(0.178531)) = 0.175752.

B OPAL-¢ 3nauenue 3ammeii ameprypbl A'=-0.18079. 3nauenme 3amueit
amepTypbl HEMHOTO OTJIM4aercs u3-3a Toro, 4yto B OPAL-e raGapuThl IydYKoB
cuMTaroTcs Ooyiee TOYHO C HWCIOIB30BAaHHUEM peallbHBIX Jydel. [[ns BHeoceBoro
IMyYKa TMOJO0KEHUE 3pPAaYKOB TaKKEe MOXKET HEMHOTO OTJIMYATCSI OT BBIUMCICHHOTO H3-

3a abeppaliuii rJIaBHbBIX JTy4eH.

tgo'y = =0.178531,;

3.4. OgpopmneHue pabomsi
B oTuére n10y1KHBI OBITh TPUBEACHBDI:
1. IlocnemoBaTrenbHOCTH pEUICHUS 3314l U HEOOXOIUMBbIE PACUETHI.

2. Yeprex OOBEKTHMBA C YKa3aHUEM TIIOJIOKEHUS W JUAMETPOB BXOJHOTO H
BBIXOJIHOT'O 3pAa4yKOB, allepTypHOU aradparmsl.

3. Ueprexu, WUIIOCTPUPYIOUIUME TMepeHoC auadparMbl B MPOCTPAHCTBO
IIPEIMETOB U B MIPOCTPAHCTBO U300PAKEHUN.

4. Xopa amepTypHOro Jiydya W XOJI IJIaBHOTO Jiyda 0€3 BUHBETUPOBAHUS U B
IPUCYTCTBUHM BUHBETUPOBAHMUS.
[IpuMep BBITIOTHEHNS OTYETA U YEPTEKEN NPUBOAUTCS B MPUIIOKEHUN 1.

3.4.1. lNocnegoBaTenbHOCTb pPeLleHns 3aga4m U HeobXoaMMbIE PACHETDI.

HOCJICI[OB&TCJ'II)HOCTB peuiCHus 3a1a4u U HCO6XOI[I/IMBIC paC‘{éTLI IMPUBCACHLI B
IMPUMCPC BLITIOJIHCHUA OTUYCTA.
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3.4.2. YepTex ob6bekTUBaA C YKa3aHMEM MOSOXEHUSA U AnaMeTpoB

3paykoB 1 anepTypHOM guadparmol

Ha ueprexxe B MacmTabe oTtoOpakaeTcs ONTHYECKas CUCTEMa OOBEKTHBA, a
TaKX€ BXOJHOU U BBIXOJHOW 3pavOK. Y KAa3bIBACTCS MOJIOKEHUE BXOTHOTO 3pAUKa Sp

U ero auameTp D, MOJIOXKEHUE BBIXOJHOTO 3payuka S}) u ero nuametrp D', a Takxke

MOJNOKEHNE S, ;| ¥ TUAMETP D, anepTypHoil 1uadparmol.

P

AI[ : 1 P
1
A\
/ \ i v A
\ A
/ / .
N
/ Z| 8 Z
/ __,% ________ 2 « ®
slAl 7
(o]
/ A y gfg ~
N
/ / v
g \ . \‘v’/ Voo
’ _ i 1
S =2 B S, =—12.36 MM
1
S, =25.64Mm R
4

Puc.3.9. Yepmeoic obvexmusa.

3.4.3. YepTexu, nnnioctpupyroLme nepeHoc anadparmbl B

NPOCTPaHCTBO NpeaMeToB N B NPOCTPaHCTBO |/|306pa>|<eH|/||7|

Ha nepBom uepreke B macmitabe oToOpakaeTcs mepBas 4acTbh ONTHYECKOUN
CUCTEMBI, C O00O3HAa4Y€HHEM TJIaBHBIX M (HOKaTbHBIX IUIOCKOCTeH. B kadectBe
npenmMera Oepetcs anepTypHas nuadparma u rpadudecKyd CTPOUTCS €€ U300pakeHHe
yepe3 MEepBYI0 YacTh CHUCTEMbI B OOpaTHOM xoje Jydeil. M3o0paxkeHue MOIKHO
COBIACTh C BXOJIHBIM 3PauKOM.

Ha BTOpom ueprexe B Mmacmitabe OoTOOpaskaeTcs BTOpas 4YacTh ONTHYECKOUN
CUCTEMBI, C O00O3HAaUY€HHEM TJIaBHBIX M (HOKaTbHBIX IUIOCKOCTeH. B kadectBe
npenmMera Oepetcs anepTypHas nuadparma u rpadudecKd CTPOUTCS €€ U300pakeHHe
yepe3 BTOPYIO YacTh CHUCTEMBI B MPsSMOM xoje Jyuei. M3o0paxkeHue MOIKHO
COBMACTh C BBIXOJIHBIM 3PAaYKOM.

[TpaBuna rpadguueckoro mocTpoeHusi U300pakeHus (B TOM 4YHUCIEe B 0OpaTHOM
X0JIe JIy4eil) moApoOHO paccMaTpHUBAIOTCA B MpakTudeckoMm 3aHsatuu «lloctpoenue
X0JIa JIydel B ONTHYECKOW cucreme» mocobus [3,4] u npunoxenun «lloctpoenue
X0/J1a JIy4el yepe3 TOHKUE KOMIIOHEHTBD) 3JIEKTPOHHOTO yueOHuKa [2].
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3.4.4. TlocTpoeHne xoaa anepTypHOro M1 rmnaBHOrO pearbHbIX Nyden

KoopauHaTel anepTypHOro W INIABHOTO PEANBHBIX Jy4e€ MOKHO IIOCMOTPETH B
IIYHKTE «AHaJIU3 radapuToB u adGeppauuii / Xoxa Jiy4eid B ONTHYECKOH CHCTEME».
B Tabnuiie noka3zaHbl BBICOTHI JIyda Ha Ka)KJ10M MOBEPXHOCTH.

Chcmena—ila6 . 3 .Mpumep. Paboma—RT  Text-8 View 13:11 OPAL-PC
¥od ayuern B onmuueckof cuHcmede
N [dAnepmypn Myuox N1 ¥ = 12 .4888 Chemobuwe |Cmpenxu
Mob joc .nyuxa| | T'nabHuR BepxHHi HrstHmd Boxobon Brcom
H ¥
1 18.114 5.478 21.336 -14.639 18.198 3.335 21.336 6.747
2 17.555 4.139 21.849 —-14.484 17.671 Z.892 21.849 .B88
3 15.153 1.299 16.254 —14.868 15.145 . 768 16.254 -2.213
4 14.494 .864 14.494 -14.494 14 .487 -.454 14.494 Z.988
5 15.439 —1.866 13.782 —-17.858 15.547 -2.596 17.858 1.388
G 15.583 —Z.816 13.343 —-18.861 15.615 -2.048 18.861 -3.574
AnepmypHana duagparMa
4 14.494 .BBa 14.494 -14.494 14 .487 -.454 14.494

Puc.3.10. Koopounamwi nyueti 6 onmuueckou cucmeme.

YToObl MOCTPOUTH XO/ IIIABHOTO PEATbHOTO Jy4ya MPU BUHBETUPOBAHUH, HYKHO
3a/laTh BUHBETHPOBAaHUE B INyHKTEe MeHIO «Cucrema / mapamerpbl BHeoceBbIX
MY4YKOB.

HDHCTI KTHEHHE NAapaMETpH
CNEKTPaAbHBE XAapAKTEPMCTHEM
napaMeTp JKPAHHPOBAHHA

ﬂapaucuanbuue HXApAKTEPHCTHHH

napaveTpd BHeo
TOYKH HA NMPEAMETE BHHBEETHPOBAHHWE
OTHOC. FCP-HMHCEK
1.0000 12000000

Puc.3.11. 3a0anue sunvemuposanusi.

Tenepp MOXHO MOCMOTPETh KOOPJAMHATHI TJIABHOIO PEAIBHOrO Jyda MpH
BUHBETUPOBAHWU B MYHKTE «AHaJu3 radapuroB m adeppauuii / Xox jgydeidl B
ONTHYECKOHN CHCTEME).

Cucmena—lab .3 . Mprymep. PaGoma—RT Text-A View 13:15 OPAL-PC
Kod ayuer B onmiueckoR cHCmeEHe
N |Anepmypnx Myuox HI1 Y = 12 .88688 Chemobwe |Cmpenkxu
Mo |oc .nyuxa || I'naBHwf Bepxxrfa HymeHid BoxoBon Bmcomi
X ¥
1 18.114 3.5403 Z8.813 -14.639 18.182  Z.506 ZA4.813 5.859
Z 17.555 Z.354 19.421  —14.484 17.648  Z.162 19.421 .a88
3 15.153 -.179 14.668 -14.868 15.118 .144 15.153 -1.918
4 14.494 —.646 13.119 -14.494 14.456 -1.849 14.494 Z2.9688
5 15.439 -3.448 12.87v5 —-17.858 15.512 -3.243 17.858 1.388
6 15.5683 —4.,374 11.6688 -18.861 15.5¥7 -3.501 18.861 -3.574
fAnepmypHaa Ouagparma
4 14 .494 -1.485 13.846  —14.404 14.456 -1.849 14.494
Puc.3.12. Koopounamul nyueii 6 onmuueckou cucmeme 8 npucymcmeuu
BUHbEMUPOBAHUAL.

[TocTpoenne xoma sy4yeil NMPOM3BOAMUTCS IO KOOPAHMHATAM Jiyda Ha KaXKIO0H
MTOBEPXHOCTH.
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IlocTpoeHue X012 anepTyPHOIoO JIy4a

AmNepTypHbIi Jyd B MPOCTPAHCTBE IMPEAMETOB HIET W3 OCEBOM TOYKHU
peaMeTa yepe3 KpaHIol TOYKY BXOJIHOTO 3pauka. [IocKoiabKy mpeaMeT HaXoauTCs
B OECKOHEYHOCTH, anepTypHBIN JIyd HAET MapaieIbHO ONTHYECKOM ocH. Tak Kak
BXOJIHOM, BBIXO/JHOM 3payKu M anepTypHas auadparma COnpsiKeHbl, TO anepTypHBIH
Jy4 JIOJDKEH MOUTH U 4epe3 KpalHIOK TOYKY anepTypHOU AuadparMbl U BBIXOJHOTO
3payka (Ha PUCYHKE MPOJOJDKEHHE amnepTypHOro Jiyda, MPOXOAsIlee uepe3 Kpaid
BXOJIHOT'O U BBIXOJIHOTO 3pauka, 0003HAYaeTCsl MyHKTUPHOU JTMHUEH ).

IHocTpoeHue xoaa rJIaBHOro Jy4ya

Tenmepp mnocTpouM XOJ TJaBHOrO Jy4ya. [JaBHBIM Jyd B IIPOCTPAHCTBE
IIPEAMETOB, COTJIACHO OINPEAEIEHUIO, ITO Jy4, MAYIIUNA U3 KPalWHEN TOUKH IIpeaMeETa
B IIEHTP BXOJHOIO 3payka. Tak Kak NpeaMerT HaxoAuTcsi B OECKOHEYHOCTH, TO
[JIaBHBIN JTy4 HY>KHO IIPOBECTH MO/ YTIIOM, COOTBETCTBYIOIIUM pa3Mepy Mpeamera (B
JaHHOM ciy4yae 12°) B LEHTp BXOJHOIO 3pauka. [J1aBHBIM Jyd B NPOCTPAHCTBE
U300paKeHUN NPOUAET U3 KpallHEeN TOUKM M300paKE€HUsI B IEHTP BBIXOJHOTO 3payka
(3aAHUI OTPE30K MOKHO MOCMOTPETh B MyHKTE MeHI0 «Cucrtema / IlapakcuanbHbie
XapaKTEepUCTUKU»). Tak Kak BXOJIHOM, BBIXOJHOM 3pauku W anepTypHas auadparma
CONPSDKEHBI, TO TJABHBIA Jyd JOJDKEH TOWTH M 4YEPE3 LEHTP anepTypHOR
muadpparmbl. Ha pucyHke npoioKeHne anepTypHOro Jiyda, MpoXosIiee yepes Kpait
BXOJHOIO M BBIXOJHOIO 3payka, o00O3HayaeTcsi MyHKTUpHOW JsuHuen. Ilpu
BUHBETUPOBAHUU TJIABHBIM JIyd OylIeT NpPOXOJUTh 4epe3 LEHTP CBOOOAHOW YacTw
anepTypHoOu 1uadparmsi.

—> aneprypHblil 1y

—>> raBHbIH Iyd
[TIaBHBIN JIyd B IPUCYTCTBUU
BUHbETHPOBAHUS

pd

s"

Puc.3.13. I[locmpoenue xooa anepmypnozo u 21a8H020 aAy4ell.

Bun aneprypHoii auadparMbl 11 OCEBOM TOYKM M Kpas MOJisi B MPUCYTCTBUU
BUHbETUPOBAHUS MOXKHO MIOCMOTPETh B IyHKTE «AHAJIHU3 radapuToB U adeppaumii /
I'abapuThl My4YKOBY.
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Cucmema—lab .3 .Mpumep.

PatGoma—RT 15:36 OPAL-PC

¥od

o=l

. AGeppauHn

. JAaMECTHME

Menu Edit
1. Jadanme pewxnmob pacyema rabapumob Myuox —FALLA
2. MNMapakcHanbHWE XapaKmMEPHCIMKH Konmyp —kounagpparma +

3. Cyvmvu v abeppaumn Jefndena

. HapaxmepHcmmkHd raabawx ayues nyqrxob
. AGeppaurn oceboro nyuxa
BHeocebux nyuxob
ayqen B onmuueckol cHocmeMe

raGapims Ha BwuncaeHHwe

A=rd4.

149,337

TaGapums. nudxob
[=T=R I

14,337

Puc.3.14. I'abapumwl nyukos.

3.5. MHOueudyanbHbIe sapuaHmMbl 3a0aHusl

N noB-
™"

N U W N

5

Bapuant Nel
panuycsl
KPUBUSHEI
17,1
o0
-33,57
14,56
245,50
15,17
-23,53

OoCceBsle
paccTosiHust creRo
2,85 TK16
4,05
0,90 JIo5
5,05
0,80 ool
5,10 TK16

AmneprypHas nuadparmMa pacrmojio)keHa Ha paccTossHUM 1.88 MM 0T 4-0if TTOBEpPXHOCTH.
OtHocurenbHoe oTBepcTHe 1:3.5. [IpeameT HaxoauTCs B 6€CKOHEYHOCTH, yTiaoBoe mnoje 2w= 10°.

N noB-
Ly7

N G| WwW| N

5

Bapuanr Ne2
pannycsl
KPMBMSHEI
63,326
342,82
37,544
-201,148
24,110
62,888
123,34

OCeBEkIe G
paccTostHust
4,5 BK10
0,3
10,2 JIK3
20,3 6
20,95
3,1 T®8

AmneprypHas auadparmMa pacroyiokeHa Imociie 5-oi moBepxHocTH. [lonokeHne BXOAHOTO 3padka
Sp= 83 mm. OTtHocutenbHOEe oTBepcTue 1:2. [Ipeamer HaxXoAUTCS B OECKOHEYHOCTH, YIIIOBOE TOJIE

2w=5°.
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Bapuanr Ne3

N noe- pannycsl OCeBHle
CTEeKJIO
TN KPUBUBHEI paccTostHus
1 8,57 2,21 K14
2 8,63 13,78
3 8,63 2,21 K14
4 -8,57

AneprypHas auadparma pacroyiokeHa mocepeuHe Mexay JnH3aMu. OTHOCUTEILHOE OTBEPCTHE
1:8. [IpeameT HaXoaUTCsI B 0ECKOHEYHOCTH, YTJI0BOE Toie 2w= 20°.

Bapuant Ne4
N nmoB- ananycCsl OCeEBkle
Tr :;;L;;HH paccTostHus Mt
1 20,8 11,4 TK16
2 21,6 23,0
3 -21,6 11,4 TK16
4 -20,8

AneprypHast auadparma pacrojiokeHa Ha pacctosHuM 11.5 MM OT 2-0if MOBEpPXHOCTH.
OtHocutenbHOe oTBepcTHE 1:6. [Ipenmer HaxoaUTCS B OECKOHEUHOCTH, YTI0BOE noJe 2w= 60°.

Bapuant NeS

N noB- angnycCsl OCeEsle
™" ;;;L;;HH paccTosHus e
1 30,0 5,7 TK16
2 1100,0 6,2
3 -74,0 1,9 B®12
4 30,0 10,3
5 175,0 3,8 TK16
6 -49,0

AneprypHast auadparma pacroyio)kKeHa Ha pacCTOSIHUM 5 MM mocie 4-oif MOBEPXHOCTH.
OtHocutenpHOe oTBepcthe 1:5. Ilpeamer HaxomuTcs B OECKOHEYHOCTH, YTJIOBOE Tojie 2w= 5°.
Bunbsetuposanue 10% cHuzy.

Bapuant Ne6
N mom- anunyCsl OCeEBkle
TN i;;;;;HH paccTostHus R
1 25,29 7,7 TK16
2 -1900, 60 6,0
3 -41,58 4,0 To1
4 21,04 6,0
5 46,56 7,7 TK16
6 -31, 68

AneprypHast 1uadparma pacrojokeHa Ha pacCTOSSHMM 2 MM Tmocie 4-0i TIOBEpXHOCTH.
OtHocurenbHoe orBepctue 1:4. Ilpeamer HaxoauTcs B OECKOHEYHOCTH, yrioBoe moie 2= 40°.
Bunsetuposanue 25% cBepxy.
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Bapuant Ne7

N nmoB-
™"

g Wl

6

PannycCEl
KPUBUSBHE
39,98
-30004,9
-65,739
33,264
73,613
-50,087

OCeBkHIe

paccTosHus

12,2
9,5
6,3
9,5
12,7

CTEeKJIO

TK16

TO1

TK16

AneprypHast auadparma pacmoiokeHa Ha paccTosHHM 1.5 MM 0T 4-0if TIOBEpXHOCTH.
OtHocurenbHoe oTBepcTHe 1:2.8. [IpeaMeT HaxoauTcs B 66CKOHEYHOCTH, yTiaoBoe moie 2w= 30°.

Bapuant Ne§
N noB- pannycsl
™ KPMBMBHH
1 19,99
2 -1502, 45
3 -32,87
4 16,632
5 36,807
6 -25,043

OCeBkIe

paccTostHus

6,1

’

14

4
3
4
6

~
= oo N o

4

CTEeKIJIO

TK16

To1

TK16

AmneprypHast nuadparma pacrnoiioskeHa Ha pacctosHuM 1.5 MM or 4-oif moBepxHOCcTH. Jnamerp
BXOJIHOTO 3pauka D=19 mM. JIuneliHOe noe B mpocTpaHcTBE n300paxeHuit 2y'=20 mm.

N noB-
™"

W N

6

BapuanTt Ne9

pannycs
KPUBUSBHE
14,205
33,0
15,26
-15,26
-33,0
-14,205

OCeBkIe

paccTosHus

7,0
3,0
14,5
3,0
7,0

CTEeKIJIO

K8
o1

o1
K8

AneprypHast auagparmMa pacHojio’)kKeHa Ha pPacCTOSIHMM 7.25 MM OT 3-0i MOBEPXHOCTH.
OtHocutenpHOE oTBepcTHe 1:8. [IpeameT HaxoauTCsi B 0ECKOHEYHOCTH, yTIIOBOE moJie 2= 60°.
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Bapuant Nel0

OCeBEIe

paccTosHus

6,68
2,24
1,49
17,80
1,69
2,53
7,54

CTEeKJIO

K8

®13

©13

K8

madparmMa pacrioyio)keHa Ha pacctosHuM 8.9 MM mocie 4-0i TOBEPXHOCTH.

OTtHocutenpHOE oTBepcTHe 1:5.6. [Ipenmer HaxoauTcs B 06CKOHEUHOCTH, YTII0BOE 1ose 2= 60°.

N nmoB- pPannycsl

™" KPMUBUSHE

1 19,03

2 32,82

3 17,18

4 12,59

5 -14,33

6 -19,39

7 -36,97

8 -20,48
ArneprypHas

Bapuant Nell

N noB- pPannycsl

™" KPUBMUBHBI

1 19,56

2 0

3 -33,28

4 19,83

5 67,49

6 -26,74

OCeBEIe

paccTosHus

4,1
5,02
1,48
5,44
3,2

CTEeKJIO

TK23

@4

TK20

AneprypHast nuadparMa COBHAJaeT 1O MOJOXKEHHI0O ¢ 1-0ff moBepxHOCTHIO. OTHOCHUTEIHLHOE
otrBepctre 1:5. [Ipenmer HaxoauTcst B OECKOHEYHOCTH, YTII0BOE mmojie 2= 20°.

Bapuant Nel2
N noB- pPannycsl OCeEBHIe
" KPUBMSBHEI pPacCcTosHMUS
1 -43,85 21,14
2 -74,30 5,28
3 254,1 10,57
4 -95,94 0,53
5 118, 6 5,28
6 44,36 10,57
7 -820,4
ArneprypHas

CTEeKJIO

o1

EBK6

TO3
Ed7

nuagparma pacrnojokeHa Ha pacctosHud 40 MM mepen 1-oif  MOBEPXHOCTHIO.
OtHocutenpHOE oTBepcTHE 1:5.6. [Ipenmer HaxoauTcs B 06CKOHEUHOCTH, YTII0BOE Toie 2= 24°.
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Bapuanr Nel3

N noe- pannycsl OCeB:le
TN KPMUEBUSBHE paccTosTHMsT SEe=s
1 46,45 5,3 TK16
2 268,5 0,4
3 25,94 5,8 Bo13
4 52,0 7,5 K1l
5 -264,2 1,8 TO2
6 16,444 13,9
7 -1043,65 2,8 ool
8 44,51 10,6 Bo13
S -15,03 2,9 Bo7
10 -95,06

AneprypHast nuadparma pacroiioXKeHa Ha pacCTOsSHHM 6.7 MM Tocie 6-OH TOBEPXHOCTH.
OtHocurenbHoe oTBepcTHe 1:2.8. [IpeaMeT HaxoauTcs B 66CKOHEYHOCTH, YTI0BOE mojie 2w= 28°.

Bapuant Nel4
N mos- annyCcsl oceBrle
™" :;;L;;HH pPacCcTosIHusI SESERS
1 19,861 5,8 TK16
2 1445,4 4,6
3 -32,73 3,4 To1
4 16,368 4,6
5 36,84 5,8 TK16
6 -25,06

AneprypHast auadparma pacroyiokeHa Ha paccTtosHuu 1.6 MM oT 4-0if moBepxHocTH. JuMmeTp
BXOJIHOTO 3pauka D=18 mM. JIuHeliHOE nose B mpocTpaHcTBE n300paxeHuit 2y'= 20 Mm.

Bapuant Nel5
N noB- annycCsl OCeEkle
b7 i;;L;;Hu paccTossHus cRexio
1 -8,590 2,22 K14
2 8,670 13,8
3 -8,670 2,22 K14
4 -8,590

AneprypHast auadparma pacrosyio’keHa MOoCepeMHe Mexay JuH3aMH. OTHOCUTENbHOE OTBEPCTHE
1:8. IIpenmeT HaxoauTCsl B OECKOHEYHOCTH, YTIIOBOE MoJie 2= 4°.
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Bapuanr Nel6

N noe- pannycsl OCeB:le

TN KPMBMSBHEI paccrTostHus creo
1 26,82 4,1 1,6130
2 96,76 0,35

3 17,62 4,05 1,6701
4 35,12 3,55 1,4724
5 o0 1,0 1,6887
6 11,89 5,04

7 -93,05 2,2 1,5000
8 18,68 11,85 1,6701
S -47,62

AneprypHast amadparmMa pacrojio)KeHa IOoCepeAnHe MeXay 6-0ifi u 7-0H HOBEPXHOCTSAMM.
OtHocurenbHoe oTBepcTHe 1:3.5. [IpeameT HaxoauTCs B 6€CKOHEYHOCTH, yTaoBoe moie 2wm= 40°.

Bapuant Nel7
N noB- anuycCHl OoceBkle
" i;;;;;ﬂﬂ paccTosiHusI SESERS
1 20,80 11,4 TK16
2 21,63 23,0
3 -21,63 11,4 TK16
4 -20,80

AneprypHas nuadparma pacrosiokeHa Ha paccrosHuu 11.5 MM oT 2-oi moBepxHocTH. [Ipeamer
HaXOAUTCs B OECKOHEYHOCTH, YIiIoBoe noje 2= 51°. OTHocuTenbHoe oTBepcTHe 1:6.

Bapuanr Nel8

N noe- annycCsl OCeB:le
™ é;;:;;HH paccTostHMs MiEG
1 127, 64 19,8 TK16
2 430,5 3,92
3 106,66 20,0 TK16
4 175,39 10,0 09
5 65,77 44,0
6 -75,68 10,0 09
7 177,42 25,0 TK21
8 -103,04 9,0
9 -3597,0 24,0 TK21
10 -191,43 10,0 BO6
11 -285,1

AmneprypHas nuadparmMa pacmojioKeHa TMocje S5-0if TOBEPXHOCTH Ha pPAcCTOSHUU 22 MM.
OtHocurenbHoe oTBepcTHe 1:2.8. [IpeameTr HaxoauTCs B 6€CKOHEYHOCTH, YTI0BOE MoJie 2= 14°.
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Bapuanr Nel9

N noe- pannycsl OCeB:le
TN KPMUEBUSBHE paccTosTHMsT SEe=s
1 -94,41 8,1 CTK9
2 -2312,0 0,1
3 378,4 3,9 CTK9
4 459,20 10,9
5 -162,93 2,0 o8
6 85,7 24,6
7 -207,0 2,0 JI®9
8 373,3 1,5
S 309.7 12,2 CTK9
10 -103,76 240,0
11 00 4,0 K8
12 o0

AneprypHas quadparma pacriojioKeHa 1mocie 6-oi MoBepXHOCTH Ha paccTostHu 11 Mm. [uamerp
anepTypHoit nuadparmsl 17.72 mm. [Ipenmer HaxoauTcss B 0ECKOHEYHOCTH, YTIIOBOE Tojie 2= 46°.

Bapuant Ne2(

N noB- anmnycsl oceBhle
TN i;;;;;ﬂm paccTosiHus SESERS
1 -94,41 8,1 CTK9
2 -2312,0 0,1
3 378,14 3,9 CTK9
4 459,20 10,9
5 -162,93 2,0 8
6 85,7 24,6
7 -207,0 2,0 JI®9
8 373,3 1,5
9 309.7 12,2 CTK9
10 -103,76 240,0
11 o0 4,0 K8
12 0

AneprypHas nuadparma HaxOJUTCs IMocie 6-0i MOBEpXHOCTU Ha paccTosHuH 11.5 mm. duametp
anepTypHoit nuadparmsl 15 mm. [Ipeamer HaxoauTess B 6€CKOHEYHOCTH, yTI0Boe moiie 2= 30°.
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Bapuant Ne21

N noe- pannycsl OCeBHle
T KPUBUSHEI paccTossHus SEe=s
1 19,14 3,11 TK14
2 -81,31 6,32
3 -19,54 1,56 o2
4 22,355 6,66
5 237,72 2,59 TK14
6 -22,355

AmneprypHasi quadparma pacnoiiokeHa Ha paccTossHuM 3,82 MM OT 4-0f moBepxHOCTH. J(namerp
anepTypHoit nuadparmsl 12 mm. [Ipeamer HaxoauTcs B 66CKOHEYHOCTH, YTI0BOE oJie 2w= 4°.

Bapuant Ne22
N nioB- anunyCHl ocesBsle
™" :;;L;;HH pPacCcTosIHusI SESERS
1 19,14 3,11 TK14
2 -81,31 6,32
3 -19,54 1,56 @2
4 22,355 6,66
5 237,72 2,59 TK14
6 -22,355

AmneprypHast nuadparma pacnoiio’keHa Ha paccTosHuHM 3.8 MM oT 4-0if moBepxHOCTH. J(namerp
anepTypHoii ntuadparmsl 11 Mm. [Ipeamer HaxoauTess B 66CKOHEYHOCTH, YTIIOBOE TMoJe 2= 6°.

BapuanTt Ne23

N noB- annycCsl OCeEBrle
b7 :;;L;;HH paccTostunst cRexio
1 23,751 1,75 JI®5
2 20,0 11,2 TK4
3 41,262 0,14
4 19,06 1,67 T®5
5 14,32 16,46
6 -13,995 1,31 T®5
7 -49,878 0,25
8 -21,905 11,0 TK16
9 -24,323 2,2 JI®5
10 -23,0

AneprypHast nuadparma pacnosio’)keHa Ha paccTossHUM 8.2 MM OT 5-0f moBepxHocTH. Jnamerp
aneptypHoit 1uadparmel 8 MM. [Ipenmer HaxoauTCs B 06CKOHEUHOCTH, YTIIOBOE TToie 2= 4°.

32



Bapuant Ne24

N noe- pannycs OCeBHle
b7 KPMBMSBHEI pPaccTosTHMST SEe=s
1 82,41 7,6 CTK9
2 -704,7 0,1
3 570, 2 3,7 CTK9
4 335,7 9,6
5 -143,22 1,9 o8
6 81,66 2,5
7 -254,7 1,9 JI®9
8 261,8 1,4
S 280,5 10,4 CTK9
10 -103,28 226,2
11 00 8,0 K8
12 0

AmneprypHast quadparma pacnoioxkeHa Ha pacctossHu 10.3 MM oT 6-0if moBepxHocTH. J(namerp
mradparmer 16.5 mm. [Ipenmer HaxoauTcsi B 0ECKOHEYHOCTH, YTIIOBOE Moje 2= §°.

3.6. Bonpocwbi 0ns 3awumsi

5. AneptypHas nuadparma, BXOJHOU U BBIXOJHOM 3padyKku (ONpeaeIICHUS).
6. OOo0OIIeHHbIE  amepTypbl W TOJOXKEHUS  3paykoB  (OMpejeseHus,
0003HaueHNUS).

7. I'maBHBIV W aniepTypHBIN JIyUH.

8. BuHbeTtnpoBaHue.

Bce ompeneneHus MOXHO TIOCMOTPETb B T[JIOCCApPUM  BJIEKTPOHHOTO
ydueOHMKa [2].

Jlnst 3ammTel 1ab0paTopHOM pabOThl MOMKHO MPOWUTH OOYYAIOIIMM TECT IO
cueHaputo «JI.p.Ne3. OrpanuueHue my4ykoB JIydei B ONTUUECKUX CUCTEMAX).

33



Na6opaTopHasa padoTta Ne4. UccnepnoBaHue abeppaunmn oceBou
TOUKM

Heab pabGorsl: yrayOiieHWe 3HAHMM MO paszieny «AOeppalud ONTHYECKUX
CUCTEM» U MPUOOpETEHUE MPAKTUYECKUX HABBIKOB OMpe/eIeHs abeppaluii 0CeBOro
My4Ka, MJIOCKOCTH HAWIy4Illeld YCTAaHOBKU U AUAMETPa MATHA PACCESHUS.

4.1. 3adaHue 0ons1 pabomsbi

1. B cooTBeTcTBUM C WHAMBUIAYAJIbHBIM 3aJlaHUEM OIPEACIUTh adeppaiuu
OCEeBOro Tydka (TomepeyHbie, MPOAOIbHBIE, BOJHOBBIE, XPOMAaTHU3M U
HEU30IIaHATU3M) CKJIEeHHOro o0bekTrBa. CocTaBUTh Tabuily adeppaiuii u
MOCTPOUTH TpadUKy.

2. Ha ocHoBaHuu TabauL ONpPENEAUTh NPUOIU3UTEIbHBIM TUaMETp MsATHA
paccessHusl JUIsl OCHOBHOM JJWHBI BOJHBL. Ompeaenuts AuamMeTp MATHA
paccessHus TO TOYEYHBIM JuarpamMmam (JUisi OCHOBHOW JUIMHBI BOJIHBI).
CpaBHUTH NMOTYYEHHbIE 3HAYECHUSI.

3. Onpenenutsb MIOCKOCTh HAWIYYIIEH YCTAaHOBKH, B KOTOPOW AMAMETP MATHA
paccesinus 0y1eT MUHUMAJIbHBIM, TIPU MTOMOIIX (DOKYCUPOBOUHBIX TUATPAMM.

4. OnpenenuTs NPUMEPHBINA JUAMETP IIATHA PACCESIHUA, B KOTOPOM COAEPIKUTCS
80% sHepruu, B INIOCKOCTH ['aycca ¥ B IIIOCKOCTH HAWIIYYIIEN YCTAHOBKH.
Onpenenuth abeppallid M TOCTPOUTH Tpa@UKUA 7S MJIOCKOCTH HaWITy4lleu
YCTaHOBKH.

4.2. Kpamkue meopemu4yeckue ceedeHus!

Teopernueckue cBeneHusi, HEOOXOAUMBIE IS BHIMOJTHEHUS PaOOTHI IPUBEACHbI
B r1aBe «8. AGeppaluu ONTHYECKUX cucTem» mocoowus [1].

J171s TpOBEpPKU TEOPETUUECKUX 3HAHUN, HEOOXOAUMBIX ISl BBIITOJIHEHUS JAHHON
paboThI, MOXXHO TPOUTH OOydarommii TecT no cieHapuio «JI.p.Ned4. VccnenmoBanue
abepparuii 0CEBOM TOUKNY.

4.3. YkasaHusi o ebInosIHeHuro pabomel.

3agaHnue:
rl 2 3 41 42 Mapxka Mapxka OTHOCHUTENIBHOe
cTekJsa cTekJsa oTBepcTHe
110,34 55,28 -364,42 3,0 9,0 To1 K8 1:4

4.3.1. Co3gaHne onTU4YecKom CUCTEMBI

[Ipexxne Bcero, HEOOXOOUMO CO3/1aTh ONTHUYECKYIO CHUCTEMY C 3aJaHHBIMU
napaMmeTpaMud B MpOrpaMme JJisi pacuera ontuueckux cucrem (Hampumep, OPAL-
PC). IMompo6uoe ommucanue padorsl ¢ OPAL-PC mnpuBeneHo B mpuiiokeHuu 2
«Omnmcanme paborel ¢ mporpammoir OPAL-PCy». Co3maTh HOBYHO ONTHYECKYIO
CUCTEMY MOXHO mpu nomouu nyHkTa «®aiia / HoBasi onTuveckasi cucremMay.
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[Ipeamer HaxoauTcst B OECKOHEUYHOCTH (IaTbHEro THUIIA), H300paxeHue — OIMKHETO
tuna. [TockonbKy B maHHOW paboTe paccMaTpHUBAIOTCA a0eppald OCEBOTO Iy4Ka,
BEJIMYMHY MpeMeTa MOKHO 3a7aTh paBHOM HYI0. J[nagparmy MOXKHO MOCTAaBUTH HA
MEepBOii MOBEPXHOCTH. JUTHHBI BOIH: ¢ =(.54607, F'=0.48000, C'=0.64380-

[lepenHioo anepTypy MOKHO COCUUTATh, 3Has OTHOCUTEIBLHOE OTBEPCTHUE, HO
JUISL ATOTO HYKHO 3HATh (POKYCHOE pacCTOsIHHE, TTOITOMY BHayajie MOXKHO 3a1aTh
POU3BOJIBHYIO BEJIMYMHY TIEpelHel amepTypbl (Hampumep, 1 mm), a mocie
BBIITOJTHEHUS BBIUYMCIICHUI 3aMEHHUTH €€ IPaBUIIbHBIM 3HAUEHUEM.

[locne 3amaHusi KOHCTPYKTUBHBIX mapameTpoB (myHKT «Cucrema /
KoHCcTpyKTHBHBIE MapaMeTpbD») MOXKHO MOCMOTPETh 3HAUECHHE MNapaKkCHAIbHBIX
xapakTepuctuk (myHKT «Cucrema / IlapakcuajbHble XapaKTePUCTUKU») H
BBIYMCIIUTH JUAMETP BXOJHOTO 3payKa:

sz%zwzﬁ.mm.

Teneps B OPAL-e MOHO 3a7aTh NPaBUIIbHYIO MEPEIHIOI0 alepTypy:

D 51.104
A=—=——"—=25552Mm.
2
—— P 0o pMHPpOEAHHE ONTHYECEKD DM CHCTEHMB —— ]
flae . 4. lpunep . D:~O0PAL~LAB_4_FPR 11:52 OPAL-PC

HaumeHoBaHue a6 .4 [lpunmep.
MNpenmer AAABHEro THNA HsoepameHue EAMMHEND THNA
MNepenHyd oOTpE30K MEWEeHHE 0T na. laycca 0.0
Panuyc npepreTta Panuyc u3oepameHMn
MHepa EEAMUMHE NpEAMETA MHepa BEEAMUMHE H30EpAMEHHA

HBeAMuMHAa npeamMeTa TN p - HHCK

(25 552000 e

MAMHH BDAH B HENM

MM

TAOHAAPTHHE AAHHH BOAH

(O TL LN |

Puc.4.1. [lapamempor npeomema, uzodpasicenus, ouagppazmuol.

4.3.2. OnpegeneHne abeppaunr oceBoro nyyka

AGeppaiiuu 0ceBOro my4yka MOXHO TIOCMOTPETh B MyHKTe «AHaJau3 ['abaputos
u a0eppaumii / AOeppanum 0CeBOro my4ka». B TEKCTOBOM peXHME MOMKHO
MIOCMOTPETH YUCIIOBBIC 3HAUCHUS adeppaiuii, a rpaduueckoMm — rpaduku adbepparmii
(mepekIiroueHue peKUMOB 1o KiaBuie «F6y).

B  wu3o0paxkeHnu oceBOM TOYKH, €CIM HU3Iy4EHHE MOHOXPOMAaTHUYECKOE,
IPUCYTCTBYET TOJbKO oOfHa abeppamus - cdepuueckas. Ecnu B u3nmydeHHH
MPUCYTCTBYET HECKOJIBKO JJIMH BOJIH, TO BOSHUKAIOT TAK)KE XPOMATHU3M TOJIOKEHUS U
chepoxpoMaTusM.
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Crcmema—rlab . 4 . Mprmep .

Paboma—RT

14:28 OPAL-PC

floeppayrn oceboro nyuka
Om . 3p MpodoneHue abeppaymy (MH) MNonepeuyHwe abeppaymy (MH)
—koop . ] 1 ] Z
1.888 14639 .B7861 38286 .B54586 . 186865 .B37813
.B66 21379 57617 12862 .B22632 .BGBE7a LB1277Y
.Tav .BG6919 37522 .BZ2199 .BA5984 .B32481 .BA1982
.588 .BA115 . 25561 —.B8392 .BaaaYA .A15614 —.BP8Z48
.Bag .BBBBA L2878y .B3372 Wallalalall] Wallalalall] Wallalalall]
BoanobBue abGeppaymH Hewnzonna. H 3P
Tg' =188 (3n. Boan) (2] (MM)
a 1 2
12.211 1.6195 5.7019 .0588 6885  25.5528
18 .586 5382 3.3985 . 2645 4999 22,1287
8.649 .BB34 1.8191 .B455 3266 18.8688
6.117 —.8158 Tre4 .B348 1681 12,7768
.BEd .BaE8 .BaE8 .BaE8 .BaE8 .BEEE
Puc.4.2. Texcmoswiu pescum.
Cucmema—lat .4 . Mpunep. Patoma—RT Grap—# View 14:28 O0PAL-PC
NONEFEHHEIE Rz AF 240 AEHEIE
1. 000 CHM Y 4. ooog CHM Y
LFEQ LFEO
il dAMHE EBOAH LEO0 o AAMHE EQAH

LZEEO

o.
1.
z.

L EHe0F
L HE000
L EHEFE0

LZEO

o.
1.
z.

L EHe0F
L HE000
L EHFIE0

L 1 1 (= L 1 1 D=
—.z0O0 —. 00 [=] o0 . z00 —4 000 - . 500 [=] LEloD 4.0%'0
z EQAHOELE o3 HEMSOMA4H ATHSEM
1. oeoT 44, EOAHD 1. a00T [
.FE0 A .FE0
LS00 AAMHEL EOAH LS00 4+ AAMHEL E0AH
o. .EHE0F o. L EHEOF
—— 1. L HE000 e 1. . HE000
. LE4EE0 . BTS00
L : ; - L . ; ';%
—40. -—E5. 000 [=] = . 000 A0 —4 .0o00—.Eoo [=] =T 4 . ooo

Puc.4.3. I'pagpuueckuii pescum.

B nannoii naGopaTopHoit paboTe HEOOXOAMMO OIpPEACNIUTh BEIUYUHY
IPOJI0JIbHOM, TOMEPEYHOM W BOJHOBOM abeppalliii 0CeBOro IMydka, XpOMAaTU3M H
HEU30IIaHATU3M.

Tabnuua ynciieHHbIX 3HaUeHU abeppaiuii ohopmisieTcst B BUE:
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r f
2;:' llpononexsle abeppaumn LS xpoMaTusM IllonepeuHsle abeppauumn ﬂy
(1) L (vr)
KOOp . §'p=S'c
P A, A Acr A, A Acr
1.000(0.44639]0.87061 | 0.30286( 0.56775 |0.054506|0.106065| 0.037013
0.866[0.21379]10.57617 | 0.12062| 0.45555 |[0.022632]0.060879| 0.012777
0.707]0.0691910.37617 | 0.02199| 0.35418 |[0.005984]0.032401| 0.001902
0.500|0.00115] 0.25561 |-0.00392| 0.25953 |0.000070]0.015614|-0.000240
0.000|0.000001]0.20707 | 0.03372 0.17335 |0.000000|0.000000| 0.000000
OTH .
o BonHxoerle a6eppauun W semsomn. |8P- ¥oop.
(oJ1. BOJIH)
KOOP . n P,
Yo Ao A Acr
1.000| 1.6195 5.7919 0.9508 0.6805 25.5520
.866 0.5382 3.3985 0.2645 0.4999 22.1287
.707 0.0834 1.8191 0.0455 0.3266 18.0680
.500 | -0.0158 | 0.7704 0.0340 0.1601 12.7760
.000 0.0000 0.0000 0.0000 0.0000 0.0000

XpoMatu3sM Ha OCH - OSTO XpPOMATU3M TOJIOKEHHUS, OCTaJbHbIC 3HAUYCHUS
XpoMaTtusma — chepoXpoMaTH3M.

UToOBI CpaBHUTH BBIUMCICHHOE 3HaUEHUE chepoXxpoMaTru3Ma ¢ MPUBEICHHBIM B
OPAL-e, HE0OXOUMO TTOMEHATHh HACTPOUKH MYyHKTAa «AOeppanun 0CeBOro my4Ka»
KaK TOKa3aHO Ha PHCYHKe. 3HAYEHUsS] XpOMaTU3Ma IOJIOKEHUS U chepoxpomaTruiMa
BBIJICJICHBI PAMKOM.

Crcmena—rlag . 4.llpumep. PaGoma—RT 1E
Menu Edit

1. Jadanme pemxuMob pacuema rabGapumob AGeppaynn —F BCE b

Z. MNapakcHanbHHE XAPAKMEDHCIMEH KpoMmamizm —F Cnexmp A
3. Cyvmn n abBeppaynn 3efdenn Z'm wn C'm —-FHETHA
4. TabGapyuma nyuxob Koavuecmbo ayuen — 4

5. XapakmepHcmHEH raabHwx ayuen nyuxob
6. Abeppaumn oceboro nyuxa

7. Abeppaynn Breocebux nyqxob

Cﬁcmena—ﬂaﬁ.4.ﬂpnnep.

flieppaymn oce

DmH.apl MpodoneHwe aGeppaynn (HHM)

—koop. A 1+2)/2-8 —

1.888 . 44639 .14835
.BG66 .21379 .13461
.7av .B6919 12941
.5aa .A8115 .12469
.a88 .B8888 .12839

Puc.4.4. Xpomamuzm nonoscenus u cghepoxpomamusm.

4.3.3. Onpegenenne anameTpa nsaTHa paccesiHus

B reomerpuueckoM NOpUOIMKEHHM JUAMETp TISITHA PACCESHUS MOXKHO
OTPENCIUTh M0 MAKCUMAJILHOW BETMYMHE TTOTIEPEYHOM abeppaluu:
~ '
dn.p. ~ 2Ay max *

MakcumanbHoe (10 MOAYJI0) 3HA4YeHUE TMONepeyHor abeppamuu IS
LEHTPAJIBHON IMHBL BOMHBL Ay' ~ =0.054506 MM, ciienoBaTeNIbHO, AUAMETP IIATHA

paccesHus:
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d~0.109012 Mm™m.

Bonee TouHO onpenenuTe AMaMETp MATHA paccesiHus MOKHO B OPAL-e, myHKT
«AHaIM3 reoMeTpuyeckoro usodOpa:xkeHus / Toueunas auarpamma». UtoOsl
HCCJIEN0BATh MATHO PAcCesHUs I HEHTPAIbHON IMHBI BOJIHBI, HY’KHO YCTAHOBHTH
napameTp «XapakrepucTuku <MoHOXpOMaTHYeCKUE™>», U YTOOBI 3HaYCHHE OBLIO
00Jj1ee TOUHBIM, YCTAHOBUTH KOJIMYECTBO TOUYEK Ha 3pauke 1152.

Cucmema—rlab .4 . Mpumep. Paboma—GIA Grap-3 Calc 14:3Z OPAL-PC
Menu Edit

1. Toueuynaa duarpamMMa Homep nyuxa -+ B4

2. PoxycvpobouHwe dHarpamMw CHeweHre nnockocm ycmadHobxm — .A88a
3. CranvpoBadHre naAmia pacceaHHa Kaparxmeprcmiky B npocmpancmbBerHsobpam .4
4. fyHKyHA KOHUEHMPAUWMH SHEPTHH KapaxmepHocmMEH—FMoHOXpoMamueckre

5. C.K.B. pasMepw nAmMHa paccegHWa Konnuecmbo modex Ha spauke —kF11524

6. Pynxyma pacceanwa awnkm  (OBPP1)

7. Neomemprueckaa 4 K X

8. CnexmpanbHHE XAPAKMEPHCIRKH

Toueunaa OuarpammHa

[picle el o [a]
FAME.A MM

CH=— . E4E9E-OF
Y= 0000

Dx= .4Z03
ORHD

Dx= .Z1EE

Ov= .zO7&
EHEFITHMA: (1)
E= 400, 0

Puc.4.5. Toueunas ouacpamma.

WN3mensiss pasmMep paMku (KJIaBUIIM «+» W «- » Ha JIONMOJHHUTEILHON
KJIaBHATypPE), HEOOXOIUMO HAWTH MUHUMAIBHBIA pa3Mep PaMKH, IPU KOTOPOM B HEe
TIOTIa/IAf0T BCE JIYYH. B 3TOM ciiydae quamMeTp paMKH (Ha PUCYHKE BBIJCIICHO PAMKOH )
OyJIeT COOTBETCTBOBATH TUAMETPY IATHA PaCCESTHU:

d=0.1169MmmMm.

JluameTrp msATHA paccessHus, B KOTOpbIM momamaeT 80% dHEpruu, TaKxke
ompeeNsIeTCs TPHU MOMOINKM paMKH (10 HakaThio KiaBuin «Enter» Beraucisercs
SHEPTHUs Jydei, OMABIINX B PAMKY).

ToueuHaa DHarpaMmHa

[l (] [x]
FArE.A g1yl
CH=— SHE3E-OF
o= 0000

Dx= .E4959E-01
oY= .E43EE-04
OHHO

D= .21EE
o= . ZOFE
EHEFTCHA: (1)
E= =4 .40

Puc.4.6. Onpedenenusa ouamempa namua paccesHus.

B maHHOM ciydae, nuaMmeTp IISITHA paccesiHus, B KOTopbld momaxaeT 80%
suHepruu d = 0.05195 mm .
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4.3.4. OnpegerneHune nnockoCTU Haumy4lwen yCTaHOBKN

OnpenenuTh MIOCKOCTh HAWIYyUIlled YCTAaHOBKM MOYKHO TPH MOMOIIU IMyHKTa
«@oKycupoOBOYHbIE AUATpaMMbl». B HacTpolikax HE0OXOIUMO 3a/laTh HayaJIbHOE
CMEIIEHUE TIJIOCKOCTH YCTAaHOBKM M IIar mo pachOKyCHUpPOBKE, M MOA00paTh HX
3HAQ4YeHUsI TakuM oOpa3oMm, YTOObl HAWTH TMOJOXKEHUE IUIOCKOCTH YCTaHOBKH, B
KOTOPOM JIMaMETP MATHA paccessHus Oy1eT MUHUMAIbHBIM, C TOUHOCTHIO 70 0.05 MM.

Bnauasnie MOXHO 3aaTh HayaiabHOE cMeleHre 0 MM, U 1Iar mo pacpoKyCUpPOBKE
0.1 mm.

Crcmema—rlab .4 . Mprumep . Patboma—GIA 19:21 OPAL-PC
Menu Edit

1. Toueunana Onarpamma Homep nyuxa -+ B4
Crewenve naockocmn ycmanobixu - .BABG
3. CxannpobaHve namHa pacCceAHHA Hapaxmepucmmkr B npocmpancmberHsobpan .
4, PyHrUHA KOHUEHMPALHH 3HEPTHH AapaxmeprucmmEH—FMoHoxpoMamueckHed

5. C.K.B. pasMeps namHa paccefaHHA Komuecmbo mouex na zpauxe —k11524

6. byvxuyma pacceanna amaan  (BP1) llar no pacgoxycHpobre — . 18688

Puc.4.7. Ilapamempuol ghokycupogounwvix ouazpamm.

3areM U3 pUCYHKa MOKHO ONPEIEIUTh CMEIICHHE, IPU KOTOPOM JUAMETP IISITHA
paccesiHus OyJeT MHUHMMaJIbHBbIM. BenuunHa cMemeHus OTHOCUTEIbHO HAadajlbHOro
JUISL KaXJIOro KpPYy»XKa paccessHus NPUBEICHA B BEPXHEHW 4YacTH OKHAa. B naHHOM
cllydae MUHUMAJIBHOE MSITHO paccessHus Oyaet rnpu cMmemeHuu 0.2 Mmm.

foxycrpobounwe dnarpammu

o= =.Z000 = .4 a00 L elulnla) B guinla] L2000
WHFKHA AR — 940K 0O — ERICOT . 4l

4.8. 7
Puc.4.8. @okycuposounvie ouazpammol 6e3 cmeweHus niocKkocmu
VCMAHOBKU.

OnHako, BO3MOXKHO, CaMO€ MHUHUMAJIbHOE TSATHO paccesHus OyleT Mpu erle
OOJIBIIIEM CMEIIEHUU, TTOITOMY HYXKHO 3a7aTh HaineHHoe cmenienue (0.2 MM) Kak
HavYaJIbHOE M €Ille Pa3 MOCMOTPETh Ha pe3yibTaT. TakuM 00pa3oM, HYKHO JOOUTHCS
TOTO, YTOOBl MUHIUMAJIBHOE MATHO paccesiHusl ObLIO HE Ha Kpalo PUCYHKA, a B LIEHTPE.
B nmanHOM ciyyae MUHUMAaNbHBIM guMerp Oyaer npu  cmemenun 0.1 M
OTHOCUTEIBbHO HadajabHOro 0.2 MM, T.e. okoHuarteiapHoe cmenienue 0.1 + 0.2 = 0.3
MM.
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Cucmera—lab .4 . Mpunep. PaGoma—-GIA Grap—8 19:47 OPAL-PC

Boxycrpobounwe Dnarpammn_—

D= =.Z000 =.4000 ppuininiu} A uinlu} L2000
WHFKHA LaF3Fe — Y40 o — EEICOTA . ZEET

SEET

Puc.4.9. @okycuposounvie ouazpammel co cMeWeHHOU NI0CKOCMbIO
YCMAaHOBKU.

Teneppb NOJy4EHHOE CMEIIICHUE HYXKHO 337aTh KaK HayaJlbHOE, YMEHBIINUTH 1Iar
o pacokycuporke 10 0.05 MM 1 HAalTH OKOHYATEITLHOE CMEIIICHNE.

Edit
Homep nyuxa -+ B4
CHeweHre naockocm ycmaHobxn — . 38688

Kaparxmeprcmikn B npocmpancmberHzobpan .4
KapaxmepHcmEH—FMoHoxpoMamueckHed
Komruecmbo mouerx Ha spauxe —F11524

llar no pacgoxycrpobre — . 85688
Cucmena—lat6 .4 .Mpunep. Paboma—-GIA 19:58 OPAL-PC
foxycrpobouHwe OnarpamMmu
D= = . Q00 — . 0500 fiuininis) iul=tulu} QoD
WHFHHA =t b ird — MJ4HOK o — EEICOTA A3

Puc.4.10. Hzmenenue waea no pacghoxycuposke.

Takum oOpazom, o011iee CMelIeHNe MTOCKOCTU YCTaHOBKU: O = (0.3 MM.
[TpuOIM3UTETEHO ONPEACIUTD MIIOCKOCTh HAWIYUIICH YCTAHOBKH MOYKHO Yepes
MaKCHMAaJIbHYIO BETTUINHY IPOJIOJTBHON abepparuu:

~2/.AS' =2/. =
o= A AS| A 0.446=0.297MMm. B paHHOM ciy4yae BBIYHCICHHOE 3HAYCHHUE

IJIOCKOCTH HAMIIYUIIIEH YCTaHOBKH COBITQJIACT C MOA00paHHBIM 10 (hOKYCHUPOBOYHBIM
JIyarpaMmaM ¢ TOYHOCTBIO 710 0.03 mm.
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4.3.5. OnpegeneHve guameTpa NsTHa paccestHUs B NIOCKOCTU

Hauny4ylen ycTaHOBKU

JlnameTp mATHA paccesiHus B TUIOCKOCTH HAWIIYYIIEH YCTAHOBKHU OIPEIECIACTCS

IIpH IMOMOIIIX TOYCUHBIX IUAI'PAMM:

Crcmena—rlag . 4.llpumep. Paboma—-GIA 14:46 OPAL-PC
Menu Edit

1. ToueuHana OHarpaMHa Homep nyuxa -+ B4

2. fboxycupobouHwe JnarpamMmw CHMeweHHe nnockocmd ycmaHobxm — . 388

3. Cxannpobanne namHa paccedHHd KapaxkmepHcmikn B npocmpancmberHsobpan .+

4. Pynxyuna KoHUEHMpPAaUHH IHEPTHH Xapaxmeprcmikn—FMoHoxXpoMamiveckre«

5. C.K.B. pasHMepd nAmMHa pacCcedHHA KonvuecmbBo mouex Ha spauxe —k11524

6. Pynxumna pacceanwa auHan  (DP1)

7. I'eomemprueckaa 41 K ¥

8. CnexmpaneHHE XAPAKMEPHCIMEH

ToueunHaa OnarpamMMa

MEHOR [a
FAMEA: la]
CH=— . FEFFE-OF
CW= 0000
Dx= .3JIEFFE-D1
DW= | IF3SE-D1
OKHO
D= .4403
ow= .43E3
EHEFTHA: (1
E= F=.40

Puc.4.11. [luamemp namna paccesnus 8 n10CKOCMu Hauayuuieu
YCMAHOBKU.

Huametp niatHa paccestaus d ~0.04247 mm .
HuameTtp nstHa paccesinus, coaepxamuii 80% snepruun d = 0.03398 mm .

4.3.6. OnpegeneHne abeppaunim 0ceBoro nyyka B NiOCKOCTM HaUIy4LLEN
YCTaHOBKM

Uto6sl ompenenutbh adeppalii OCEBOrO0 My4yka B IUIOCKOCTH HaWydllen
YCTaHOBKH, HE00XxoauMo B nyHKTe «@opmupoBanme / Ilpeamer, mzodpaxenue,
auadparmMa» 3a7aTh BBIYUCICHHOE CMENICHUE IUIOCKOCTH H300pakeHUs OT
iockoctu [Maycca:

0ONTHYEC KOOH
D:=~0PAL~LAB_4_PR

——————— P 0o p MM pOEB aAaHHE
Nae .4 _lpurep -
HaureHoEaHuE
Mpearmer
MepenH4d oTpEe30K
Panuyc npepreTta

CHCTERHMB ——— ]
11:52 OPAL-PC

a6 .4 . [lpumep .
AAABHEND THNA H3ospaxeHue GAMMHEND THNA
MELIEHME 0T na. laycca 0.3 MK
Panuyc uWsoepameHMn

Hepa BEAHYHMHH NpeLMETA Hepa BEAHWYHHB H3IO0DEpAaMeHHA

I p - MHCK
Puc.4.12. Cmewenue niockocmu uzobpasxicenus om niockocmu I aycca.

TexcroBble 3HaYeHUsT W TpadUKU TOMEPEUYHBIX adeppaluii B IJIOCKOCTH
HaWJIy4ylleld yCTaHOBKHM IOKa3aHbl HA pUCyHKe. M3 pucyHKa BUIHO, YTO IIONEPEYHbIE
¥ BOJIHOBBIE abeppaliiy CTalld 3HAUUTEILHO MEHBIIIE.
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Cucmema—rlat. 4 . Mpumep. PaGoma—RT  Grap—# View 14:58 OPAL-PC
MOAEFEYHLIE R MF 040 AEHLIE
1 CHM 1.0003 CHH D
AAMHEL EOAH AAMHEL EOAH
o. .E4E07 o. . s4E0F
1. 42000 1. L 4s000
z. L EHTE0 z. . E4T3E0
f . . (= ' . . DO%:
—. 400 —. 050 [=] =] XL —4 .o00 - Eoo =R A . oo00
2 EQAHOEEIE R2 HEMEOMAAHATHIM
1. e00T CAA. EOAHD 1. 0005 [
.FE0 1 .FE0 1
.s00 AAMHE EOAH .00 4+ AAMHEL EOAH
o. .E4e07 o. .E4eoF
e 1 1. 42000 ama L 1. . 4E000
z. L EHTE0 z. . E4T3E0
= ooz '=oo o z . Eoo 5.0'%'0 N ooo- taoo o oo a .';%Eu
Crcmema—rlab .4 . Mprymep . PatGoma—RT 14:58 OPAL-PC

floeppayry oceboro nyuxa

Puc.4.13. Abeppayuu oceoeo nyuxa.

4.4. OgpopmneHue pabomsi

B oTtueTe 10KHBI

1. KoHCTpyKTHBHBIEC MapaMeTpbl CKICCHHOTO OOBEKTHMBA W JIMH3, ONTHYECKAS

OBITh TPUBECHBI:

Om . 3p MpodoneHue abeppaymy (M) MNonepeunwe abeppaymn (MH)
—koop . 2} 1 2} 2
1.888 . 14639 57861 .BBZ86 .B17875 .BG9517 .BBA349
.B66 —.B8621 27617 —.17938 —.BA9127 .BZ29188 —.B819881
.7ay —.23881 .B7522 —.27881 —.B19962 .BBG495 —.B24852
.588 —.20885 —.B4439 —-.38392 —-.818270 —-.BB2712 —.818598
.Bag —.3P8888 —.B9293 —.26623 .BBBBAA .BBBBAA .BBBBAA
BonnobBue abGeppaymn Hewszonn. H 3P
Tg' =188 (3n. Boan) () (MHM)
a 1 2
12.211  —-2.4425 1.7315 -3.1125 6798  25.8088
18.586 -2.5165 3446 -2.7989 4993  21.6586
8.649 -1.9583 —-.2223 -1.9965 L3262 17 .6777
6.117 -1.8392 —.2529 —.9893 . 1688 12 .5888
.Baa .Basa .Basa .Basa .Basa .Basa

cxeMma 00bEeKTHBA, TAPaKCUATIBHBIC XapaKTEPUCTHKHU.

2. YucneHHble 3Ha4YeHUSI U rpaduku abeppalvii OCEBOTO MydYKa B IJIOCKOCTH

lNaycca u IuIOCKOCTH HaMydlIeld yCTaHOBKH.

3. Tabnuia 1uaMeTpoB MSATHA PACCESTHUS B PA3IUYHBIX MOJOKEHUSIX IJIOCKOCTH

U300paKeHU.

[IpuMep BBITIOTHEHUS OTYETA TPUBOJUTCA B IPHIIOKEHUH 1.
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4.4.1. OchopmneHmne rpadurkoB abeppauyum

[Tpun moctpoenuun rpaduka momnepevyHblx adeppanuii MOXKHO BOCIOJIb30BATHCS
TEM, UTO AJIA OCCBOTIO ITy4YKa OH HCYCTHO CUMMCTPUUCH OTHOCUTCIIBHO OCH ) .

['paduku abeppanuii opopMIISIOTCS CASAYIONTUM 00pa3oM:

- /19 o
—— A 1.00 - /
- “:LC' / /
0.75 1 4 4
I|I.'.llll.-'
0.50 ¢
III
0.25 4
| PR %1
-1 -0.5 1] 0.4 1
MIPOJIOJIbHBIC a0eppaluu
- ;Le l.gz
—— e
—.— AC'
050 +
25 %
W onEeom
-10 -5 1l a 10

BOJTHOBBIC a0epparuu

. b Sy’ nam
A 0.2 A @
— e
— o
0.1 - /./‘
el
Al e
———— L * I
iy
- 0.5 0.4 1
/ -0.1 7
-0.2 -

noriepevHeie abeppanuu

2
100 4 * .
0.75 - i
0.50 A F
025 4 4
7, %
. 8-00— —=
-1 0 1
HEU30IJIaHATU3M
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4.5. UHOueudyanbHbIe eapuaHmMbl 3a0aHusi

BapwuaHT rl r2 r3 d2 ciaepx!;aa ﬂ;aa O-rx;:;:r:renbnoe
pcTHe
1 117.76 [-85.11[-358.09 10.0 4.0 K8 2 1:3
2 108.34 | 55.28 [-364.42| 3.0 9.0 Td1 K8 1:3
3 123.19|-64.82-669.63| 5.0 2.0 TK2 2 1:3
4 163.27 | 73.99 |-830.90| 2.5 7.0 BO12 BK6 1:3.5
5 208,18 [-130,14|-2783,6| 4,0 3,0 TK2 D2 1:7
6 163,27 73,99 [-830,90| 3,0 7,0 BO12 BK6 1:3.5
7 307,6 |[-165,99[-1548,0| 8,0 6,0 TK2 2 1:2.5
8 289,0 |-166,38 216;,39 7,0 4,0 TK2 2 1:5
9 60,61 |-46,98| -126,2 | 5,0 3,5 K14 T®3 1:5
10 63,83 |-47,53| -179,4 | 3,5 2,0 BK10 To3 1:7
11 60,21 |-44,25| -129,3 | 8,0 2,9 K8 Td2 1:8
12 60,62 |-44,331-137,77| 8,5 3,2 K8 Tol 1:8
13 216,63 48,87 [-119,22| 3,0 9,0 B®12 Ko4 1:4
14 185,94 | 50,39 [-135,93| 3,0 9,0 BO12 Ko4 1:4
15 110,82 55,08 [-330,31| 3,0 8,5 Tdl K8 1:7
16 67,12 |-54,54| -237,9 | 3,5 2,0 Bo13 Td10 1:7
17 36,31 [-24,16[ -80,54 | 4,0 1,5 TK2 D2 1:6
18 51,94 [-20,51[-109,39] 4,5 1,5 TK2 2 1:5
19 59,04 [-42,33[-146,25| 5,7 1,9 K8 Todl 1:5
20 45,5 | 25,47 |-578,17| 1,3 4,0 Td1 K8 1:4
21 69,9 |-30,55|-185,57| 4,3 1,6 TK2 D2 1:4
22 42,26 | 24,37 © 1,2 1,6 Tdl K8 1:5
23 61,62 | -44,4 0 7,0 2,0 TK2 D2 1:4
24 52,36 | 30,2 © 1,5 2,0 Tdl K8 1:6
25 83,45 | 36,98 [-209,31| 2,0 3,5 Td2 K8 1:7
26 88,56 | -63,5 [-219,48] 8,5 2,9 K8 Tol 1:8
27 81,25 | 44,41 |-271,85| 2,5 8,0 Tol K8 1:7
28 73,28 | 39,08 | -433,5 | 1,9 6,2 Tdl K8 1:6
29 78,29 | 41,72 | -469,7 | 2,0 4,0 Td1 K8 1:5
30 108,34 | 55,28 |-364,42| 3,0 9,0 To1 K8 1:3
31 60,21 |-44,25] -129,3 | 8,0 2,9 K8 Td2 1:5
32 60,62 |-44,33[-137,77| 8,5 3,2 K8 Todl 1:6
33 216,63 48,87 [-119,22| 3,0 9,0 BO12 Kd4 1:7
34 185,94 50,39 |-135,93| 3,0 9,0 BO12 Ko4 1:7
35 110,82 55,08 [-330,31| 3,0 8,5 To1 K8 1:7
36 67,12 |-54,54| -237,9 | 3,5 2,0 Bo13 T®10 1:6
37 36,31 |-24,16 -80,54 | 4,0 1,5 TK2 2 1:5
38 51,94 [-20,51[-109,39[ 4,5 1,5 TK2 D2 1:8
39 59,04 [-42,33[-149,25| 5,7 1,9 K8 Tol 1:8
40 45,5 | 25,47 |-578,17 1,3 4,0 Tol K8 1:4
41 117,76 |-85,11[-358,09 4,0 K8 2 1:5
42 108,34 | 55,28 |-364,42 9,0 To1 K8 1:7
43 123,19 -64,82-669, 63 2,0 TK2 2 1:8
44 163,27 73,99 |-830, 90 7,0 BO12 BK6 1:6
45 208,18 [-130,14|-2783, 6 3,0 TK2 2 1:5
46 163,27 73,99 |-830, 90 7,0 B®12 BK6 1:4
47 307,6 |-165,99/-1548,0 6,0 TK2 D2 1:7
48 289,0 |-166,38 2167, 39 4,0 TK2 2 1:8

o
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49 60,61 |—-46,98| -126,2 5,0 3,5 K14 TO3 1:5
50 63,83 |-47,53| -179,4 3,5 2,0 BK10 TO3 1:6
51 69,9 |-30,55|-185,57| 4,3 1,6 TK2 o2 1:4
52 42,26 | 24,37 o0 1,2 1,6 Tol K8 1:7
53 61,62 | -44,4 0 7,0 2,0 TK2 o2 1:6
54 52,36 30,2 © 1,5 2,0 Tol K8 1:5
55 83,45 | 36,98 |-209,31| 2,0 3,5 o2 K8 1:8
56 88,56 | -63,5 |-219,48| 8,5 2,9 K8 TO1 1:8
57 81,25 | 44,41 |-271,85| 2,5 8,0 TO1 K8 1:7
58 73,28 | 39,08 | -433,5 1,9 6,2 Tol K8 1:6
59 78,29 | 41,72 | -469,7 2,0 4,0 Tol K8 1:5
60 108,34 | 55,28 |-364,42| 3,0 9,0 To1 K8 1:3

4.6. Bonpocskl k 3awyume

BomnoBasi, monepedyHsie, MpoI0JIbHBIC a0eppaIiiy U X B3aUMOCBS3b.
Cddepuueckas abeppaiust 1 pachoKyCHpOBKa.

Xpomarudeckue abeppariu, XpoMaTu3M MOJIOKESHHUS U CPEPOXPOMATH3M.
OTHOCHUTENbHBIE 3pDaYKOBBIE U MTPEAMETHBIC KOOPIUHATHI.

AP e

I'paduxu abepparnuii  (0O03HAUEHUsST OCEHl KOOpPIAWHAT, OIpPEACIICHUE
BEJIMUMHBI abeppaluii mo rpapukam).

Bce ompeneneHus MOXHO TMOCMOTPETh B TIJIOCCAPHH  AJIEKTPOHHOTO
yueOHuKa [2].

Jlnst 3ammTel 1abopaTopHOM PabOTHl MOXKHO TPOWUTH OOYYArOIIMM TECT TI0
cueHapuio «JI.p.Ne4. MccnenoBanue abeppaiiuii 0ceBOM TOUKNY.
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NNabopaTtopHasa paboTta Ne5. UccnepoBaHune abeppauunm
BHEOCEBOMN TOYKU

Heab paborwl: yrinyOrneHwe 3HaHUN MO pazaeny «AOeppalud ONTHYECKUX
CUCTEM» M MNPUOOPETeHHE TMPAKTUUECKHX HAaBBIKOB OIpejAesieHus adeppaiuii
BHEOCEBOUM TOUYKHU /ISl Y3KOTO U IIMPOKOTO MydKa JIydei.

5.1. 3adaHue Onsi pabomsbi

1. B cOOTBETCTBUM C MHAUBHUAYAIbHBIM 33JJaHUEM OIPEACIUTh IJsl 2-X TOYEK
nonis  abeppaluu  Y3KOTO IMy4yka Jiydedl (acTUrMaTtu3M, KpPHUBU3HY
U300paKEHHUS, TUCTOPCUIO, XPOMATU3M yBelnueHus1) oobekTrBa. COCTaBUTh
Tabsuily abeppaiuii ¥ TOCTPOUTH rpaduKH.

2. Onpenenuth aldeppalM LIMPOKOrO My4ykKa Jydyeld B MEPUAMOHAIBHOM H
caruTTagbHOM cedeHussX. CocTaBuTh TaOnMily abeppauuid M TOCTPOUTH
rpaduku.

3. Ilo nomnepeuHbIM abeppauusM ONPEAETUTh BEIMUNHY KOMBI JUJIsl IEPBOTO U
BTOPOTI'O ITy4Ka.

4. OnpenenuTh OWaMETp M 3apUCOBaTh IMSATHO paccesHus A 3aJlaHHON
anepTypsl M yMeHbIIeHHOU B 10 pas.
OnpenenuTs AJiE YMEHBUIEHHOW anepTypbl MNIOCKOCTh HAWIYYIIed yCTaHOBKH
110 TOYEUHBIM JAHarpaMMaM U CPaBHUTH CO 3HAUEHUEM KPUBHU3HBI.

5.2. Kpamkue meopemu4yeckue ceedeHus

Monoxpomarnueckue adeppallii BHEOCEBOW TOYKH MOXHO Pa3JelHuTh Ha JBE
rpynnbsl: abeppanun y3Koro mydka Jydei u abeppaiuy IIMpoKOTo MyyKa JIyqei.

K aGeppamusm y3Koro mnyyka Jy4yeil OTHOCSTCA: acTUTMAaTU3M, KpHUBH3HA
n300paxkeHusd, aucropcus. W3 xpomarnueckux abOeppamuii —  XpoMaTU3M
YBEIIMYECHUS.

AGeppanuu MMPOKOro MydKa — MONepeuHbie abeppaiui B MEpUIUOHAIBHOM U
CaruTTaJIbHOM CEYEHUHU.

Teoperudeckue cBefieHUs], HEOOXOIUMBIE ISl BHITTOJIHEHUSI paOOThI IPUBEICHBI
B I1aBe «8. AbOeppaluu ONTUYECKUX cUcTeM» rocodus [1].

J71st IpoBepKU TEOPETHUECKUX 3HAHUM, HEOOXOIMMBIX JIJISl BHITIOJIHEHUS TAHHON
paboThl, MOXXHO TPOUTH OOydarouuid Tect 1o creHaputo «JI.p.Ne5. Mcciaenoanue
abeppalivii BHEOCEBOM TOUKM.
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5.3. lpumep ebinonHeHuUs1 pabomasi

5.3.1. Co3gaHue onTrU4eckon CUCTEMbI

3aganue
rl 2 3 41 42 Mapkxa | Mapka | OTHOCHMTeNnBHOE 20, Sp, mm
CTeKJIa | CTeKJa oTBepcTHe rpaxn.
108,34| 55,28 |-364,42| 3,0 9,0 To1 K8 1:4 4 -30

[Ipexxne Bcero, HEOOXOAUMO CO3[aTh ONTHUYECKYIO CHCTEMY C 3aJlaHHBIMHU
napaMeTpaMyd B IMporpamMme Juisl pacuera onTudeckux cuctem (Hampumep, OPAL-
PC). TloapoGuoe omucanue padotel ¢ OPAL-PC mnpuBeneHo B NpUIOKEHUU 2
«Omnucanne pabotel ¢ mporpammori OPAL-PC». Co3narh HOBYHO ONTHYECKYIO
CUCTEMY MOXHO Mpu mnomomu myHkta «®aiin / HoBas onTHyeckasi cucremay.
[Ipenmer HaxoauTCcss B OECKOHEYHOCTH (JAJIbHETO THUIIA), U300pakeHue — OJIMKHETO

tuna. BenuuumHa npenMera 3amaHa: 2@ =4, cienoBaTellbHO @ =2°. 3agaHoO H
MOJIO)KEHUE BXOJHOTO 3payka Sp =—-30mMM. JIIUHBI BOJIH: e=0.54607,

F'=0.48000, C'=0.64380-
[lepenuioro anepTypy MOKHO COCUMTATh, 3Hasi OTHOCUTEIHLHOE OTBEPCTHUE, HO

JUIL 3TOr0 HY’KHO 3HaTh (POKYCHOE PACCTOSHHUE, IMOATOMY BHayajleé MOXKHO 3aJaTh
MIPOU3BOJIBHYIO BEJIMYMHY IEepeiHei amepTypsl (Hanpumep, | mwm), a mocie
BBINIOJIHEHUS BBIYMCIICHUI 3aMEHUTH €€ MPaBUIbHBIM 3HAUEHUEM.

[locne 3amaHuss KOHCTPYKTHBHBIX mapamMeTpoB (myHKT «Cucrema /
KoHcTpykTHBHBIE IapaMeTpbl») MOXXHO IOCMOTPETh 3HAUYECHHE MMAPAKCHAIBHBIX
xapakTepucTuk (myHKT «Cucrema / IlapakcuajbHble XapaKTepPUCTHKH») WU
BBIYHCIIUTH JUAMETP BXOJHOTO 3payka:

D= f% _ 199.9857 50 MM
4

Teneps B OPAL-e MOXXHO 33/1aTh IPAaBUJIBHYIO TIEPETHIOI0 allepTypy:

A=2=$=25MM.
2 2

——— T o pHMpOBAHM E O N TMHUHYELC KO H CHCT®EHMBbBb———
Nae .5 .Mpunep. D:~OPAL~LAB_5_FR 16:43 OPAL-FC
HaurmeHDBaHuHE a6 .5 [lpunmep .
MNpenmer AAALHErOo THNA HsospaxeHue EAHKHENO THNA
MNepenHMW OTpE30K l'aycca 0. 000D MM
Panuyc npenmera Panuyc M306EpaseHHA ) . [0
Mepa BEAMUMHE NpEAMETA Mepa BEAMUMHB H30EpaAMEHMA

AT [T p - MHC K
Bx. spavoxiEN?99 SD = gEIIMnnolo e
epenHAn Aneprypa 25 L OOmmD T

MAMHH BDAH B HMEM

TAHAAPTHHE NLAHHHW BODAH

TN L |

Puc.5.1. Ilapamempvr npeomema, uzoopasicenus, ouagppacmoi.
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[TockonbKy B 3aJaHUM HY>XKHO HCCIIEOBaTh a0eppalyy BHEOCEBBIX IYyYKOB,
HE00X0oAMMO 3a1aTh ux mapamerpsl (MyHKT «Cucrema / Ilapamerpbl BHeoceBbIX
ny4ykoB»). IlepBblii Mydok OOBIYHO 3aJAIOT BBIXOMAIIMM U3 KpailHeW TOuYKU
npeaMera (OTHOCUTENbHAs KoopauHaTa Ha npeamere o =1.0), a BTOpoil my4ok —
BBIXO/SIIIMM M3 TOYKH MPEeIMETa C OTHOCUTENBbHOU KoopauHatoi o = 0.707).

Mosepxtocte Baok lMepectpodka HacTpowtbh BunoAHHTL
PAL~LAB_5_FR 16:43 OPAL—

MpenreT . M30EPAKEHHE . AMADDArHA

KoHCTpYKTUBHHE NapaMeTphl HzospameHue EAMNHErD THNA

WCrcucune o1 nn. Taycca  0.000000 [

CNekTpaAbHBE XApAKTEPMCTHKH Panuyc H3oEpameHun [.0

napaMeTps JEpPAHHPOEAHUA Mepa BeAWUYMHH M3IOGPAMEHHA FH
MNapaKkcHaAbHHE XApaKTEPHCTHHEM

naparMeTpu BHEOCEBHX NYyuykKoEB
BHHEETHPOBAHHE OTPE3KH PACCTOAHHE
BEEpPX HH3 FANHHE A0 AMADPAr MB
. 3m00 =30 . 0000
=30 . 000m

—30.
—30.
—30.

Puc.5.2. Ilapamempyl neocesbix nyuxos.

5.3.2. OnpegeneHune abeppaumii y3Koro nyyka ny4vemn

AlGeppaniu y3KUX IYYKOB JIy4ell MOXKHO TOCMOTPETh B TYHKTE «AHAIU3
I'abaputoB m aOeppaumii / XapakTepHCTHKH TJIAaBHBIX Jy4ed IMy4YkoB». B
TEKCTOBOM DPEXKHUME MOXHO TIIOCMOTPETh 4YHUCJIOBBbIE 3HAaueHUs abeppanuid, a
rpadudeckom - rpaduku abeppaiuii (IEpEeKITIOYCHNE PEKUMOB TI0 KitaBuiie «F6y).

Crcmemna—lag .5 . Mpumep. PaGoma—RT 18:42 OPAL-PC
HapakmeprucimEkl TaabHux nyued nyuxob
M| Beanunna npedmema |BeanurHa wvsobpam . Avcmopcwya |Acmrvam.ompeskH
umHuc.l (rp.MHCEK) umHuc.l (M) P | (MM Z2'm | Z's
1 1.8688 Z.A0ABBAA 1.888 -6.996298 2 -.B315 .B822A1  -.6422 2 -.4728
2 .7a7? 1.245143 787 —4.942913 -.8157 .BEaTYeE -.4712  -.3865
a .BEa .BBBanaa .BEa .BBBanaa .BBEa . BeBREa .BE88 .ABaa
Puc.5.3. Xapakmepucmuku enasuwix yueti nyukos (Mexkcmogwlil pejicum,).
Cvcmena—lat6 .5 . Mpumep. Paboma—RT  Grap-8 View 18:44 OPAL-PC
KAPAKMEPHCIMEH TaabHux ayuen nyuxob
AWCTOFCHA A0AQE . hORYCOE CEETOFACMFEAEHHE
WwE Wz
1 .0003 4 . oood
LFEQ
LEO0
LZEQ
| | | DEL | | | I'M.Z S | | F
-.0E0 —.0ZE [=] LOZE .0E0 —4 . 000 - . Eao [=] LEQD 4 .000 —100. -E0. [=] =0, 100,
FAANEGCE HAYCTHEH ®*FOM. YEEAMHEHMA ®FOM. MNoA. MEF.
W W W
4 40003 4 . 0003 1. 0003 :
Xx FEO T .FED T
I —nn R LEO0 i
LZEQ LZEQ
. | i | C'M.CrE | ®ED | | ju]
—zo. -0, o A0, z0. -.0z0 -.DM0 o L LO0%0 - zoD - 400 o ECE] .2%5

Puc.5.4. Xapaxmepucmuku enasnuvix nyueti nyukog (epaguueckuii pexcum).
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YroObl oOmpeAenuTh BEIMYMHY XpOMaTHU3Ma YBEIMYEHUS, HEOOXOAMMO
M3MEHUTh HACTPOMKHM MyHKTa «XaPAKTePUCTHUKHU IJIABHBIX JIy4Yeil» Kak MOKa3aHo
Ha PHUCYHKE.

Crcmema—lab. 5. purep . PatGoma—RT 1f
Henu

. Zadanre pexvMoB pacuema rabGapumob

. [MapakcHanbHHE XapAKMEPHCTMEH

. CyMrm n abeppauynn Jefdena

. TaBGaprimu nyuxob

. XapakmepucmMkH raabHwx aygued nydxob

. ABeppaumn oceboro nyukxa

Crvcmema—rlab.5.Mpumep . |
Cnexmp—xpoMami3M raal
Xpomamsn  ybearuenna

OmHocHmE NBEHBA A BCO MHITHBF
Del =
1-2 —(1+2)/2-8 —
—.B814 .Ba9z2
—.B816 .B89z
—.B817y .B89z

Puc.5.5. Xpomamuszm yeenuuenusi.

Edit
Xpomamizv —F Cnexmp +

1
2
3
4
i]

1
2
A

AcCTUTMaTU3M U KPUBU3HA BBIUUCIISIOTCS CAMOCTOSITENHHO 10 ACTUTMATHUYECKUM
orpe3kaM. B pesynbrare Tabmmia abeppaiuii uisi y3KOro Iydka jyded Oyjaer

BBITJISIJIETH CJIETYIONUM 00pa3oM:

Xpomar

BennunHa BenmnumHa |AcTHMI'MaTHYECKME aCcTUI'Ma-|(KpPMBUSH nsM

IncrTopcust

npepMeTa M306paxeHns OTpesBKMU THU3M a yBenmuu

eHus

zl + 2z

o @ » Z;n z, z, —Z, e Ay'y A% V'ep=Ye

oTHOC . |(TP . MHCeK) (ran1) (an1) (rana) (rana) (2) (€220) Gy

MM

1.000/2°00'00" -6.9903 -0.6422(-0.4728] -0.1694|-0.5575/0.00220 [-0.0315 | 0.0001
0.707|1°24'51" -4.9429 -0.4712/-0.3865[ -0.0847|-0.4289/0.00077 |-0.0157 | 0.0001
0.000/0°00'00" 0.0000 0.0000, 0.0000, 0.0000| 0.0000/0.00000 | 0.0000 |J0O0.0000

[Tpumep odopmienus rpaduxoB adeppaluii y3Koro mnydka Jydeld mpUBEAEH B
naparpade «5.4.1. Opopmiienne rpadukoB adeppaiuii y3Koro mydka Jydein.

5.3.3. OnpegeneHne abeppaumin LLMPOKOro nyyka nyyen

AGeppaliuy MUPOKOTro MyyKa JIsl BHEOCEBOM TOUKHU pa3fesitoTcsl Ha abeppaliuu
B MEPUIMOHAILHOM U CATUTTAIBLHOM CEUEHUSIX.

MepuanoHajibHOE ceuyeHue
Jlyum, nexamme B MEPUAMOHAIBHON IUIOCKOCTH, B HEW U ocTaroTcs. [lorTomy
BCE TOUKH MEpPEeCceUEHUs] MEPUANOHAIBHBIX JIyUYel JIeKaT B IUIOCKOCTU M300paKEeHUS
Ha ocu )»'. B OPAL-e mnomnepeunsie aOeppallii BHEOCEBOTO IyyKa MOXKHO

ITOCMOTPETH B ITyHKTE «AOeppanuy BHEOCEBBIX YYKOBY.
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Cucmena—la6.5.MMpumep. Patoma—RT 14:29 OPAL-PC
fleppaymn BHeocebwx nyuxob

Bux. xoopdvHam MNonepeyHwe abeppayHH B CHH)
Karnon. | (tg'=188)
A 1 2
MepHiHOHANBHOE CEYEHHE Myuox 1 ¥= Z.8888
1.8688 15.55 —-.22828 —.19535 —.23885
.BG66 13.85 —-.18587 -. 16223 —-.18431
.7av 11.84 —.13588 —.11938 —-.13113
.58A8 9.23 —.B7793 —.B691=2 —.B7365
.B8a 2.04 . B8aEA —.Baa5%9 —.B8878
—.588 -3.31 .B12685 —.868143 .B8944
-.787 -5.98 —.BA541 —.B2968 —.88429
—.B66 -7.88 —.B3956 —-.B7613 —.B3224
—1.88A8 -9.53 —.A9439 —-.14514 —.A7364
MepHiHOHANBHOE CEYEHHE Myuox 2 ¥= 1.2451
1.8688 14 .65 —-.16198 - . 12677 —-.16687
.BG66 1Z.96 —-.135563 -.11831 —-.13583
.7av 18.96 —.B9988 —.B8315 —.B9658
.58A8 B.35 —.B5769 —.B4833 —.B5355
.B8a Z.88 . B8aEA —.B6842 —.B8849
—.588 -4.17 .B1124 —-.B8141 .BB82T

Puc.5.6. Abeppayuu eneocegvix nyukoe ¢ MepuOUOHATbHOM CeYeHUU.

Tabmuma mnomepeuHblx abeppaliii B MEPUIMOHAJIBLHOM  CEUYCHUU IS
HEHTPaIbLHOMN JJIMHBI BOJHBI 0OPMIISIETCS B BUJIE:

BEX. SP- Nonepeunsle aBepparym Ay (ran)
K—TEHI
,0’ 1 nyuox, ®=2° 1 nyuox, ®=2°
1.000 -0.22828 -0.16190
0.866 -0.18587 -0.13553
0.707 -0.13508 -0.09988
0.500 -0.07793 -0.05769
0.000 0.00000 0.00000
-0.500 0.01205 0.01124
-0.707 -0.00541 0.00086
-0.866 -0.03956 -0.02332
-1.000 -0.09439 -0.06540

CarurrajbHoe ceuyeHue
UtoOsl oOmpenenuTh TMOMepevHble adeppalid B CAaruTTaIbHOM CEUCHUH,
HEO0XOJIUMO MU3MEHUTh HACTPOUKHU MyHKTA «AOeppanuy BHEOCEBBIX MYYKOB» KaK
MOKAa3aHO Ha PUCYHKE.

Crcmema—1la6 . 5. Mpymep . PatGoma—RT 16:57
Menu Edit
1. Zadanne pemvmobd pacuema rabGapumob Myuox —kALLA
Z. MNMapaxcHanbHHE XapPaKmepPHCIMEH CeueHne nyukxa —FRarmmmanbHoe
3. CyvHn H abeppaymn Jefdenn AGeppayr —klonepeunwe
4., Tabapyums ny4qxob Xpomamsk —kAGeppayna
5. XapaxmepucmmkH raabowx aguen nyuxob |Koanuecmbo ayuen — 4
6. dieppaynn oceboro nyqxa Bud spay.xoopi-bk tg'=180 A

Puc.5.7. Ilapamempor abeppayuii 6Heocesvix nyuKoa.

[Tomepeunsie abeppalldi IMHPOKOTO MydYKa JIyded B CaruTTaJbHOM CCUCHHUH
coaepkar aBe cocrapisromue: Ax' u Ay'.
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Crcmema—a6 . 5. Mprmep . PatGoma—RT 18:38 OPAL-PC

floeppayr BreocebBux nyuxob
BuxodHpe KoopduHam MNonepeuHwme abeppauyru B (HMH)
Paduyc| (tg'=188) D! Dy' D! Dy' D! Dy'
* y ] 1 2
CarvmmaneHoe CceYyeHHe Myuox 1 ¥= Z.8888
1.888 12.52 2.95 -.@5644 - .@4767 -.88925 - .@5@Y6 - .@5988 - .@462
.B66 18.85 2Z2.95 -—.85Y39 -.83439 -—.82¥76 —-.B36¥9 —.85998 - .B335
.77 8.86 2Z2.95 -—.85183 -.B2Z88 2 —-.83137 -.B2384 2 -—.84936 9 -.B217
.BE8 6.26 2 2.94 -—.83471 -.81864 - .B237¢Y -.81181 -.8311Z2 -.8188
CarvmmankHOE CcevyeHHe Myuoxr 2 ¥= 1.2451
1.8 12.51 2.9 —-.@3999 - .A3363 .BA1AE —.83585 —.P4855 - .83:Z6
.B66 18.84 2Z.88 —.84823 -.B2429 -—.81869 -.B2599 —-.@586Y - .BZ236
787 8.8 2.8 -—.84347 -.8915680 - .B2388 -.81684 -.84175 -.8153
Be8 6.26 2Z2.88 -—.82933 -.9@Y5Z 2 -—.81843 -.9@834 - .825V@ - .B@Y6

Puc.5.8. Abeppayuu eneocesvix nyuxoe 6 cacummanbHOM Ce4eHUl.

[Ipu omnpenenenun abeppanuii B  CaruTTAIbHOM  CEYEHHM  OOBIYHO
paccMaTpHUBAaIOT TOJIBKO JIy4M, JIEXKAIlWe B OJHOM IIOJIOBUHE CEYEHUs, TaK Kak
cocrapystonias Ay’ OyaeT 4eTHO CHMMETPHYHOM, a COCTaBIAmOmas Ax'HeYeTHO
CHUMMETPHUYHOI.

[Tpumep odopmieHuss TaOIUIBI NONEPEYHBIX abeppaluil IUPOKOro IydKa
JTy4yel B CAarUTTAIbHOM CEYEHHH ISl LIEHTPAJIbHOM JJIMHBI BOJIHBIL:

1 nyuox, ®=2° 2 nywox, ®=1°24'51"

BHX. Bp.
K—TEI I[lonepeuHsle I[lonepeyuHsie I[lonepeuHse I[lonepeuHsie
P’ abeppauun a6e‘ppau.vm abeppaunmn aGePpaunm
AX" (o) A (o) AY (o) A (o)
1.000 -0.05044 -0.04767 -0.03999 -0.03368
0.866 -0.05739 -0.03439 -0.04823 -0.02429
0.707 -0.05103 -0.02208 -0.04347 -0.01560
0.500 -0.03471 -0.01064 -0.02933 -0.00752
0.000 0.00000 0.00000 0.00000 0.00000

[Tpumep odopmiieHns rpa@ukoB adeppanuil MUPOKOTO MydyKa Jydeld IpHUBEACH
B yHKTE «5.4.2. Odopmiienne rpa@ukoB abeppaluii LIMPOKOTro MyYKa JTyUYei.

Onpenesienne KOMbI

BenuunHy KOMBI MOXHO ONpENENUTh W3 TMOMEpPeYHbIX abeppauuii B
MEpPUINOHAIBHOM CEYEHNH:

A.y'pzl +Ay'p=—l

k= -AN',,, Tme Ay'_, — mnonepeunas abeppamus Jy4a,

IPOXOJISAIIEro Yepe3 BepxHWil Kpail 3pauka (p=1.0), Ay' _, — nomepeunas
abeppanys Jy4a, IPOXOSLIETO 4epe3 HKHUA Kpall 3pauka (o =-1.0), Ay' , -

nonepeyHasi abepparus gyda, mpoxoJsiero uepes neHtp 3pauka (o =0.0).

Koma HJIAA TICPBOTO ITY4YKaA:

- 0.228282— 0.09439 0.0=—0.06695 MM .

Koma miist BToporo mydka:

- 0.161902— 0.06540 0.0 = —0.04825 yn .
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5.3.4. OnpegenexHne gnameTpa nNaTHaA paccesiHmA

Juametp u popmy msTHa paccesHUs MOXHO OINpPEAEIUTh MPU MOMOIIM MYHKTa
«AHAIHM3 reoMeTpuyeckoro usoopa:keHusi / Toueunas auarpamma». UtoObI
UCCJIEN0BATh NATHO PACCESHUA ISl LEHTPAJIBHOU JUIMHBI BOJIHBI, HY’KHO YCTaHOBUTh
napameTp «XapakTepucTUKd <MOHOXpOMATHYECKHE™>), U YTOObl 3HAaY€HHUE OBbLIO
0ojiee TOYHBIM, YCTAaHOBUTH KOJMYECTBO TOo4yeKk Ha 3pauke 1152. Hccnemyembiii
y4OK MOHO BBIOpaTh npu nomoiu napamerpa «Homep myuka.

Crcmema—lab . 5. MpuMep . PaGoma—GIA 16:41 OPAL-PC
Menu Edit

1. Toueunaa OnarpaMMa Homep nyuka -+ 14

2. toxycrpobouHwe JHarpamMMe CHewseHve nnockocmd ycmaHobxn — . Ba88
3. CranvpobaHne namHa paccesH s Aapaxmeprucmmkn b npocmpancmberHzobpan . 4
4, PyHKUHMA KOHLEHMpPAUHH IHEPTHH XapaxmepHcmHMEH—FMoHOXpOoHamYeCcKHe

5. C.K.B. pasMepu naAmHa paccesHHA KonmuecmbBo mouex Ha spauxe —kF11524

6. fynxyna pacceanwa auHmn (BRI

7. IN'eomemprueckaa 1 K X

8. CnexmpaneHHE XAPAKMEPHCIMEH

ToueuHaa dInarpamMMa
A4k 1
FAHEA (aly]
== .11 45E-0z
oh=—  9E45E-01
DH= .ZEZE
oY= . 4954
OKHO
D= .H5ZE
DW= . 434
EHEFIHA: ()
E= 400.0

Puc.5.9. Onpeoenenue ouamempa nsamua paccesnus no mouedHou
ouazpamme.

W3mensist pazMep pamMKu (KJIABHILU «+» U «-» Ha JOMOJHUTEIBHOU KIaBUaType),
HE0O0XO0IMMO HAaWTH MUHUMAJIbHBIN pa3Mep paMKH, IIPU KOTOPOM B HEE MOMAal0T BCE
ayuu. B sTom ciydae pasMmep pamMkud OyleT COOTBETCTBOBATh AUAMETPY MsITHA
paccesiHus:

d =0.2454 Mm.

dopmMmy msATHA HEOOXOIUMO 3apucoBaTh (mpumep odopmiieHHs B maparpade
«5.4.3. Odopmiierne TabIUIIBI pa3MEPOB U (POPMBI MSITHA PACCESTHUS).

Huametp u popma nsiTHA paccesiHUsl BTOPOTO MyYKa HaXOASATCS aHAJIOTHYHO.

Jlnst Oonbllield HArSIAHOCTA TPU  M3YYEHUM TMSITEH pacCesHUs BEIUYUHY
anepTypsl MOXHO yMmMeHbIUTh B 10 pa3 (nmyHkr «®opmupoBanue / Ilpemmer,
u3oopaxkenue, ruagparma).

S = gElimnninioal
2 5000000 i

Puc.5.10. H3menenue genuuunvt anepmypui.

B sToMm cnywyae BenmnuuHa abeppanuii IMIMPOKOTO IydKa CTAHET 3HAYHMTEIBHO
MEHBIIIC, U BIIMSHHE a0eppaluii y3Koro mydyka (acTUrMaTHU3Ma U JUCTOPCUH) CTaHET
0oJ1ee 3aMETHO.
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JuameTtp 1 Gopma MATHA pacCestHHsI TPH YMEHBIICHHON anepType Ui IepBOro
Y BTOPOTO ITy4YKa HAXOAATCSA aHAIOTUYHO.

5.3.5. OnpegeneHne NIOCKOCTU HaUnNyyLlen yCcTaHOBKM

OnpenenuTps MIOCKOCTh HAWIY4YLIEH YCTAaHOBKM MOYKHO IIPU MOMOUIIM ITYHKTa
«@okycupoBOUYHbIe AUArpaMMbDy. B HacTpoiikax HE0OXO0AMMO 3aJlaTh CMEIICHHE
IUIOCKOCTH YCTaHOBKH U IIIAr MO pac(hOKyCUPOBKE, U MOAOOPaTh UX 3HAYEHUS] TAKUM
o0pa3oM, 4yTOObl HAWTH TMOJOKEHUE IUIOCKOCTH YCTAaHOBKH, B KOTOPOM JUAMETP
NsATHA paccesiHus OyJleT MUHUMAIbHBIM, a (opma Hambosiee Onu3Ka K Kpyry (c
TOoYHOCTHIO 710 0.05 MMm).

Crcmema—ab . 5. Mpymep . PatGoma—GIA 18:49 OPAL-PC
Menu Edit
1. Toueunasa OdnarpamHa Homep nyuxa -k 24
2. toxycupobouHwe THnarpaMmMu CveweHve naocxocm ycmadHobxn — — . 48088
3. CxannpobaHve NAMHa pacCcefAHuA AapaxmeprucmmikHd B npocmpancmberHsobpan .
4, PyHxyuHMA KoHUEHMpaUHH SHEPTHH XapaxmepHCmHEH—FMoHOXpoHamuecKHe 4
5. C.K.B. pasMeps nNAmHa paccefaHHA KomuecmBo mouex na zpauxe —F11524
6. dynxuyma pacceanwa avnan  (BP) llar no pacgpoxycHpobrxe — .Aa%A
Puc.5.11. @oxycuposounvie ouacpammol — 3a0anue waza no

pacgokycuposke.

JUid KaXa0ro Iydyka IUIOCKOCTh HAWIydlllell YCTAaHOBKM HYXHO IOAOMpaTh
otaenbHO. Ha pucyHKe SICHO BUJIHO IOJIOKEHHUE IIOCKOCTH HAWIy4dlledl yCTaHOBKU
Uis BTOporo myuka. Jlig mnepBoro mnydyka HEOOXOAUMO CMECTUTh IUIOCKOCTb
N300pakeHUsl «BJIEBO» (K ONTHYECKOM CUCTEME), a JJI1 OCEBOrO Iy4yKa — «BIPABO»
(OT ONTHUYECKOW CUCTEMBI) (MMOMCK TUIOCKOCTH HaWIy4llleld YCTaHOBKU MO TOYCYHBIM
auarpaMMam noJipoOHO pazdupaercst B onucaHuu JabopaTopHoi padotel Ned - 4.3.4.
Onpenenenue MIOCKOCTA HaWIy4dlIeld YCTaHOBKH).

Crvcmema—ilab . 5. Mprmep. PaGoma—GIA 16:38 OPAL-PC

foxycrpobourue dHarpaMmm
o= =. 4000 —=.QE00 fuinluln] fui=tuin]

LA 000

F.

— 94O 2 —

— MN94OK O — EEICOTA LO0E3

Puc.5.12. @oxycuposounsie ouazpammoi.

B pPE3YJIbTAaTC AJIA BCEX ITYYKOB ITOJIOKCHHUC INIIOCKOCTH HaHquﬂleﬁ YCTaHOBKH
6yneT TaKHMM, KaK II0Ka3aHO B Ta6J'II/IIl€Z
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IIOJIOXKEeHMEe IIJIOCKOCTH Hapmyumer}’t

HOMEp mnydkKa YCTaHOBKMA KpuBUBHA, (MM)
(1o TodYeuHEIM AMarpaMMaM)
1 mydok -0.5 -0.5575
2 IIy4YOoK -0.4 -0.4289
OCEeBOM INYyUYOK -0.05 0.0000

Kak Buano wu3 TalOnuimpl, A7 OYEHb MAaJEHBKOM amepTypsl MOJOKEHUE
IUIOCKOCTH HAaWIY4lIel YCTaHOBKH MPUOIU3UTENBHO COBIAJAET C KPUBU3HOM.

5.4. OgpopmneHue pabomsbi
B oTtuere JOJI’KHBI 6I)ITI> IIPUBCACHLI:

1. KoHCTpyKTHBHBIE TApaMETPhI U ONTUYECKAS cXeMa OObEKTHUBA.

2. Uucnennsle 3HaueHUs U rpaduku abeppaiuii BHEOCEBBIX ITyYKOB.

3. Juametp u ¢popma msiTHA paccessHUs AJIsSI IEPBOTO U BTOPOTO IMyYKa.

4. TlonoxeHue MIOCKOCTH HAWITY4lIeH yCTaHOBKH.
[IpuMep BBITIOTHEHUS OTYETA TPUBOJUTCA B IPHIIOKEHUH 1.

5.4.1. OchopmneHune rpacmkoB abeppaLmin y3Koro nyyka nydyem
[Tpumepsr moCcTpoeHUs TpapUKOB aCTUTMATHYECKUX OTPE3KOB, KPHUBU3HHI,

AUCTOPCHUH U XpOMaATU3Ma YBCIIMUCHUA ITPHUBCACHBI HA pPUCYHKAX.

g &
. 100 .z, 100 1.007
'\ o
V075 0.7s 0.75-
950 | 0.50_ 0.50-
"?_.5- 0gs 0.25 ]
! f 1 1
e 2 M%) =
0.0 e 0.00 - 0.00 “yFI Ye
10 a5 an 05 40 0050 0025 0000 0025 0050  -0.001 0.000 0.0
AcTUrmMaTuzm Jucropeust XpoMaTusM yBeITHYEeHUs]

a0COJIFOTHBII

5.4.2. OchopmneHmne rpacmkoB abeppaLmi LWNMPOKOro Ny4yka nyyen
[Tpumep odopmiienus rpadukoB abeppalnii IUPOKOro MyyKa Jy4ei:
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0.3

1(0/'* 05 oo

03 |

1.0

[Tonepeunsie abeppanuy B MEPUAHOHATEHOM

ceyeHuu (1 mydok)

Ay b LY

0.1 4 —

0

1.0 -0s 0o 1.0
0.1 |

03]

0.3 |

1.0

[Tomepeunsie abeppanyy B MEpUAHMOHAITEHOM

CeYCHHH (2 My4OK)

Ay, A —— Ay
014y . ﬂxr
r"_'_"-‘ﬁ-.___h_
— F
40— 05 i R

4.1

g

[lonepeunble abeppaluy B CarUTTaILHOM cedeHnilonepeunsle abeppaluy B CarunTTaIbHOM CEYEHHY
(1 my4oxk)
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5.4.3. OdopmneHune Tabnuubl paamepoB 1 GOPMbl NSATHA paccesiHUA

1 my4oxk
nepennss aneprypa A =25 MM

0.43

pa3mMep msATHA:

L d=024Mm

.45

045

pa3Mep msTHA:

== d =0.015Mm

5.5. 3adaHue Onsi pabombl

p.32

2 my4ok

pasMep msTHa:

* d=0.24mm

.32

-0.07]

03t

pa3Mep MsITHA:

= d =0.015Mm

Mapka | Mapka S 2w
BapuanT| rl r2 r3 di d2 P P TelbHOe " |Sp, MM
cTekya | cTekna Tpan.
oTBepcTHe
1 |117.76|-85.11| -358.09 |10.0| 4.0 | x8 2 1:6 5 —J%
2 108.34| 55.28 -364.42 | 3.0 9.0 TO1 K8 1:6 5 _J%
3 123.19| -64.82 | -669.63 | 5.0 2.0 TK2 ®2 1:7 5 _%
4 163.27| 73.99 -830.90 | 2.5 7.0 B®12 BK6 1:7 5.5 _/%
5 208,18 |-130,14| -2783,6 (4,0 | 3,0 TK2 ®2 1:10 5.5 _J%
6 163,27 73,99 -830,90 (3,01 7,0 B®12 BK6 1:7 5.5 _%
307,6 |-165,99| -1548,0 | 8,0 6,0 TK2 ®2 1:8 2 -1
289,0 |-166,38|-2167,39| 7,01 4,0 TK2 ®2 1:9 2 -1
60,61 | -46,98 -126,2 5,01 3,5 K14 T®3 1:5 4 -1
10 63,83 | -47,53 -179,4 3,512,0 BK10 T®3 1:7 4 —f'
11 60,21 | -44,25 -129,3 8,01 2,9 K8 T®2 1:8 4.5 |-50,0
12 60,62 | -44,33 | -137,77 8,51 3,2 K8 TO1 1:8 4.5 |-50,0




13 (216,631 48,87 | =119,22 [3,019,0 [ Bo12 | xo4d 1:8 [4.5[-50,0
12 [185,94] 50,39 | =135,93 |3,019,0 | Bol2 | xo4 1:8 | 4.5 [-30,0
15 [110,821 55,08 | =330,31 | 3,018,5 | Tol K8 17 2 [-30,0
16 | 67,12 | -54,54| -237,9 |3,5|2,0| Bo13 | To10 1:7 5 —{2§
17 | 36,31 | -24,16| -80,54 |a,0|1,5]| K2 o2 1:6 5 —{2;
18 | 51,94 | -20,51| -109,39 |4,5|1,5]| Tx2 ©2 1:5 5 —{2;
19 | 59,04 | -42,33| 146,25 |5,7|1,9| «xs Tol 1:5 |5.5 —{2;
20 | 45,5 | 25,47 | -=578,17 | 1,3 | 4,0 | To1 K8 1:5 |5.5 —{2;
21 | 69,9 |-30,55| -185,57 | 4,3|1,6| Tx2 2 1:5 |5.5 ‘{2{
22 | 42,26 | 24,37 - 1,211,6] Tol K8 1.8 2 | =/
23 | 61,62 | -44,4 - 7.012,0] Tr2 o2 1:5 1 | -/
24 | 52,36 | 30,2 o 1,51 2,0] Tol K8 1.8 2 | -/
25 | 83,45 | 36,98 | —209,31 | 2,0 3,5 | Toz K8 1.8 2 | =/
26 188,56 | =63,5 | —219,48 (8,5 2,9 x8 Tol 1:8 4.5 (-50,0
27 | 81,25 | 44,41 | —271,85 | 2,51 8,0 | Tol K8 1:7 4.5 [-50,0
28 | 73,28 | 39,08 | —433,5 [ 1,916,2| Tol K8 1:6 4.5 [-50,0
29 178,29 | 41,72 | -469,7 2,01 4,0 Tol K8 1:5 2 [-30,0
30 108,34 55,28 | 364,42 [3,010,0 Tol K8 1:4 2 1-30,0
31 | 60,21 | -24,25| -129,3 |s,0|2,9| xs To2 1:5 5 —{2;
32 | 60,62 | -44,33| -137,77 | 8,51 3,2 | «xs To1 1:6 5 —{2;
33 |216,63| 48,87 | -119,22 | 3,0 9,0 | Bo12 | ko4 1:7 5 —{2{
34 |185,94] 50,39 | -135,93 | 3,0 9,0 | Bo12 | ko4 1:7 |s5.5 —{2;
35 |110,82| 55,08 | -330,31 | 3,0 8,5 To1 K8 1:7 |s5.5 —{2{
36 | 67,12 | -54,54| -237,9 |3,5]2,0]| Bo13 | To10 1:6 | 5.5 —{2;
37 | 36,31 |-24,16| -80,54 |4,0| 1,5 Txz o2 1:5 2 | =/
38 | 51,94 |-20,51| 109,39 | 4,5 | 1,5 | Txz o2 1:8 1 | -/
39 | 59,04 |-42,33| -149,25 5,7 | 1,9 | xs8 Tol 1:8 1 | -/
20 | 45,5 | 25,47 | —578,17 | 1,3 | 4,0 | Tol K8 1:5 1 | -/
21 |117,761-85,11] 358,09 |10,0/ 4,0 | K8 o2 1:5 4.5 [-50,0
22 108,34 55,28 | 364,42 [3,010,0 Tol K8 1:7 4.5 [-50,0
23 [123,191-64,82] 669,63 5,01 2,0 Txz o2 1:8 4.5 [-50,0
22 163,271 73,99 | 830,90 | 2,5 7,0 | Bo12 | BK6 1:6 14.5(-30,0
15 |208,18-130,14] —2783,6 | 4,0 3,0 | Txz o2 1:8 7 [=30,0
a6 |163,27] 73,99 | 830,90 | 3,0 7,0 | Bo12 | BK6 1:7 5 —{2;
27 | 307,6 |-165,99| -1548,0 | 8,0 | 6,0 | Tx2 o2 1:8 4 —{2;
a8 | 289,0 |-166,38|-2167,39|7,0 | 4,0 | Tx2 o2 1:8 2 —{2§
29 | 60,61 | -46,98| -126,2 |5,0|3,5| k14 | To03 1:5 | 5.5 ‘{?{




50 63,83 | -47,53| -179,4 |3,5|2,0 | BK1O T®3 1:6 5.5 ‘f%
51 69,9 |-30,55| -185,57 | 4,3 | 1,6 | TK2 2 1:5 5.5 ‘f%
52 42,26 | 24,37 0 1,2 1,6 | Tol K8 1:8 2 -1
53 61,62 | -44,4 © 7,0 12,0 | TK2 2 1:6 4 -f
54 52,36 | 30,2 0 1,512,0| Tol K8 1:8 2 -f
55 83,45 | 36,98 | -209,31 |2,03,5 2 K8 1:8 4 -f
56 88,56 | -63,5 | -219,48 |8,5]2,9 K8 Tol 1:8 4.5 |-50,0
57 81,25 | 44,41 | -271,85 | 2,518,0 | Tol K8 1:7 4.5 |-50,0
58 73,28 | 39,08 -433,5 [1,9]|6,2 | Tol K8 1:6 4.5 |-50,0
59 78,29 | 41,72 -469,7 | 2,0 4,0 To1 K8 1:6 4.5 |-30,0
60 108,34 | 55,28 | -364,42 | 3,09,0 | Tol K8 1:4 4 |-30,0

5.6. Bonpochb! kK 3awyume

1. AGeppauuu y3KOro mydyka JIy4eil: acTUTMaTu3M, KPUBH3HA, IUCTOPCHS,
XPOMAaTHU3M YBEITUYECHHUS.

2. AOeppally MUPOKOTO MyyKa JIy4eil: mornepeyHble, Koma.

3. OmnpezeneHus caruTTalbHOW U MEPUANOHAIBHOM TUIOCKOCTH.

4. OTtHOCHUTEIILHBIC MMpCAMCTHBIC KOOPAHWHATHI.
IIOCMOTPETDH

Bce

ydueOHMKa [2].
Jns 3amutel 1a00paTopHOM pabOThl MOXKHO MPONUTH OOYYarOIIUi TECT IO
cueHapuio «JI.p.Ne5. MccnenoBanue abeppaliuii BHEOCEBOM TOUKMY.

OIIpCACIICHUA

MOKHO
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NabopaTopHasa pabdoTta Ne6. UccnepnoBaHue KayecTBa
N300pakeHUsA ONTUYECKMX CUCTEM

Heab paGorbl: yrinyOnenwe 3HaHuid 1o pasneny «CTpykTypa M KayecTBO
ONTHYECKOTO0 H300paKEeHUs», NPUOOPETEHHE HABBIKOB KCIOJIB30BAHMS YHUCIIA
[rpens n YKX 17151 o1ieHKM KauecTBa H300paskeHUSI.

6.1. 3adaHue Onst pabomsi

1. B cooTBeTcTBMM C HWHIUBUAYAJIbHBIM 3aJaHUEM OINPEIEIUTh CPEIHUM
KBajpaT aedopmaiuyu BOJIHOBOTO (PpoHTA B MIIOCKOCTH ['aycca u miiockocTu
HaWJIy4yllel YCTAaHOBKH ISl BCEX ITyUYKOB.

2. Ilo 3nauenusm Wcgg paccuutaTh umcio Ilrpens mo npubImxeHHOM
dbopmysie Mapermalisi U CpaBHUTH €T0 C TOYHBIM 3HAYEHHUEM, NIPUBEJICHHBIM B
nporpamme OPAL.

OnpenenuTh pa3peliariyrd ClocoOOHOCTh NpU KoHTpacte (.2 B IJIOCKOCTH

l'aycca 1 B II0CKOCTH HAMJTYUIIEH YCTAHOBKH JJIs1 BCEX ITYUYKOB.

6.2. Kpamkue meopemuyeckue ceedeHus

Teopernueckue cBeeHUs,, HEOOXOAUMBIE JUIsl BBIIIOJIHEHHSI paOOThI IPUBEIECHBI
B ri1aBe «9. CTpyKTypa 1 KaueCTBO ONTHYECKOro N300paxkeHus» nocodus [1].

JIi1st IpOBEpPKU TEOPETHUECKUX 3HAHUM, HEOOXOIMMBIX ISl BBIIOJIHEHUS TAHHON
paboThI, MOXXHO MPOUTH OOydarommii TecT mo creHapuio «JIL.p.Ne6. VccnenmoBanue
KauecTBa N300pakKeHMs ONITUYECKUX CUCTEM.

6.3. lMpumep ebinonHeHus1 pabomal

6.3.1. Co3gaHue onTU4ecKkon CUCTEMbI

3ananue
KoHCTpyKTHBHBIE TApAMETPHI:
Ne annyCcsl ocesrle
IIOB—THN KP;H:‘BMYSHH pPacCTOsTHUA crexyo
1 30.538 5.17 CTK3
2 80.66 0.07
3 21.998 4.75 CTK3
4 29.48 1.92 Tol
5 14.54 15.96
6 -14.855 1.98 o1
7 141.93 5.35 CTK3
8 -19.866 0.07
9 223.5 3.83 CTK12
10 -45.22

[Ipenmer nanbHero tuma, @ = 4°. AneprypHas nuadparma pacroyioxkeHa 1mocie
5 moBepxHOCTH Ha paccTtossHuM 8.06 MM, BbicoTa o Y=5.0 MM. /{7TiHA BOJIHBEI A..
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[Ipexxne Bcero, HEOOXOOUMO CO3/1aTh ONTHYECKYIO CHCTEMY C 3aJaHHBIMU
napaMeTpaM B MOporpamMme Jjis pacuera ontudeckux cucrtem (Hampumep, OPAL-
PC). Tlogpobnoe omucanue padotrel ¢ OPAL-PC npuBeneHo B NpuiIoKeHUU 2
«Ommcanme paborel ¢ mporpammoit OPAL-PCx». Co3naTh HOBYHO ONTHYECKYIO
CUCTEMY MOXHO Ipu oMol nyHkra «@aiu / HoBas onTu4eckasi cucreMay.

——————— P o pMUMUpOEAHME ONTHYECKOH CHCTEMBH————]
flag.6. Mpunep D:~0PAL~LAB_G_FR 13:44 OPAL-FPC
HaurmeHoBaHue a6 .6. [pumep
Mpenmer AAABHErD THNA MzoEpaseHue EAHMHEND THNA
MepepHul oTpesok meweHMe ot na. I'aycca 0.0
Fapuyc npenmera Fapuyc W30EpasmeHHA

iyl

Mepa BEAMUMHH NpeAHMETA t Mepa BEAMUMHB M30EpAMEHMA
4. 000000 o TTT

ITECNET I NMD= = SDh = JEnrAnnlnln} oTY]

BucoTa no ¥ 5 . O mmm MK

MAMHH BDAH B HMEM

b=

Puc.6.1. Ilapamempur npeomema, uzoopasxcenus, ouagppacmoi.

BHeoceBble myuykn MOXHO 3anarb nOpu nomomu nyHkra «Cucrema /
IapameTpnbl BHeoceBbIX My4koB». [IepBblii my4ok 0OBIYHO 334A0T BBIXOISIIUM U3
KpaiilHel TOYKM mnpeameTa (OTHOCHUTENIbHAasi KoopauHaTa Ha mnpeamere o =1.0), a
BTOPOM IIYYOK — BBIXOJSIIUM U3 TOYKH NPEAMETA C OTHOCUTEIBHOW KOOPAWUHATOU
o =0.707.

6.3.2. Onpegenexne Wegg Y NSTOCKOCTU HaUmyyLlen yCTaHOBKM

B nyHkre «AHaau3 BogHOBOro d¢ponra / IlmockocTts Hamstydinei
YCTAHOBKHM» TIPUBOAATCSA IOJOKEHUSA IUIOCKOCTM HAWIIyYlIeW YCTaHOBKH II0
pa3iauuHbIM KpuTepusM. s AuQpakiMOHHO-OTPaHUYEHHBIX CHCTEM 00Jee TOUHBIM
OyZeT 3HauYeHHE MOJIOKEHUS TJIOCKOCTH HAWIY4YIIEH yCTaHOBKH, BBIUYMCICHHOE IO
BOJIHOBOMY  KpuTepuro. B »3Toii ke  Tabmuie [OpUBOAATCS  3HAYEHHUS
CPEIHEKBAJPATUYECKOIO0 OTKJIIOHEHUS BOJIHOBOro ¢poHTa Wcekpg B 33JaHHOM H
CMEILEHHOM IIJIOCKOCTH YCTaHOBKH.

Cucmena—ilaG.6. MNpumep Patoma—UA Tex
MMnockocme Havayumed ycmaHobxkn—
1 nyuox CHEWEHHE cpedde—xkbadpamiunaa (CK)
nn.ycmaHobxn 43’ W dy’ dx’
sadaHHadA .Ba88 .4148 .BA71 .BAG2Z
BonHoBof xKpumepui — . HBE6 .B738 .BAa18 .BA12
TEOMEMp . KPHMEPHA —.H8985 .B867 .BA15 .BA12

Puc.6.2. Onpedenenue Wegp.

Mensisa napamerp «Ily4ok» HYXHO 0O OY€peIHd ONPEACIUTh IUIOCKOCTh
HAWIy4dlled yCTaHOBKM U Wcegp [UI KaXKJIOrO IydyKa WM 3alMcaTh IOJYYEHHbBIE
3HaueHUs B Tabmuiyy (mpumep odopMieHUS TaOIUIBI TPUBOAUTCA B ITYHKTE
«6.4.1.Ilpumep odopmieHns TaOJUIBI TOJOKEHUA TUIOCKOCTH — HAWITYUIIeH
YCTAHOBKU).
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Crcmema—ab. 6. [MpuMep PatGoma—-WA 12:88 OPAL-PC
Menu Edit
1. KosgupuHeHm 30HAABHOTO Pa3A0REeHHA Myuox —H] 14
Z. KoapgwiyneHnmu ranobankHoro pasnoxedHHd |flonyck Ha xpramepuA dna raybvHe pesxocm

3. CK B BoaqoboA abGeppaudHd nNo noaw TEOMEmp . .B588 BoanoboR 8758

5. Omob6paxeHne BonHobBoro ppoHma

Puc.6.3. Onpeoenenue Wegp — uzmenenue Homepa nyuxa.

6.3.3. Onpegenexune yncna LWTpens

Uucno HITpenss MOXKHO pacCUUTaTh MO MPUOIMKEHHOH hopmyre Maperas:
St~1-4x’W’

cKke *

g mepBoro nmy4dka B miockoctu ["aycca:
St~1-4r*W? =1-47°0.4148* =-5.79.

CK6
[Tockonpky dopmyna Mapenrans crnpaBeIInBa TOJBKO IS CIIydas MaybIx
abeppauuii, mpu OOJIBIIIOM CPEIHEKBAAPATHUECKOM OTKJIOHEHHH BOJHOBOTO (PpOHTA
BBIYMCIIEHHOE 110 Hel 3HaueHue yucia [ltpens Oyner HeBepHBIM.

Jiist mepBOro My4Ka B IIOCKOCTH HAWITY4YlIEro U300paKeHUs:
St=1-47°W2 =1-47°0.0738" =0.78.

CK6
Jlist octanbHBIX MydkoB uncio LlTpens Beraucisercs aHaJoruyHo.
Tounoe 3nayenue uucia llTpens MOXHO TOCMOTPETh B IYHKTE «AHAJIHW3

(ynknum paccesinusi Touky / OyHKUMSA paccessHUS TOUKI.

Crcmena—lab.6. Mprmep PaGoma-DIA Grap-3 Calc 1Z:168 0OPAL-PC
Menu Edit
1. PyHxyma pacceaHHa MOYKH Homep nyuxa -+ 14
2. fyHKyMA KOHUEHMPALHH SHEPTHH Ma.pervcmpayr —FHOMHHANEHAA 4
3. fyHxuMA pacceAHMA AMHAK
4. Norpanvunaa xprbas Kapaxkmepucmixn B npocmpancmberHsobpam .
5. linansHHe HMHpPH Bnd omobGpamenna—r+ TpexmepHoe 4
6. YacmomHo—KOHMpACTHAA XAPAKMEPHCIHER
7. Hzobpamenne mecmobeexmob
8. CnexmpankHHE XAPAKMEPHCIMKH

MyHruma paccesanna pucao limpena= . A6—

LOEES
LOEAE
LSS
Pl b b

LOH0E
ety |
L0333
LOEET
LOZES
LOETZ
Lo EE
A=t
Loz
CHE=T
LTI
LAE-E

INENENENEEEEE

MAYNOOOOOOOooo000

Puc.6.4. @ynxyus pacceanus mouxu.

st ompenenennst umcna Illtpenss B cMemeHHON TUIOCKOCTH H300pakKeHUS
HEOOXOAMMO B HAcTpoilkax MyHKTa «@YHKUOMS PpaccesiHUsI TOYKW» 331aTh
TpeOyeMoe CMEILECHHUE.
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Cucmema—lat6.6. [MpuHep PaBoma-DIA Grap—3 Calc 1Z2:14 0PAL-PC

Menu Edit

1. dynruyma paccesHma mouxn Homep nyuxa -+ 14
2. fyHKYHA KOHUEHMPALKHH 3HEPTHH Ma.pervcmpaymy —FCcHEWEHHAR -
3. dynxyma paccesHma arHHK BenrurHa cremenna— —B.H886
4. Norpanvynaa xpubas Xapaxkmepucmkn B npocmpaHcmbBerHzobGpam .4
5. linaneHwHe HMHpH Brvd omobGpamnenna—k TpexmepHoe -
6. YacmomHO—KOHMpACTHAA XAPAKMEPHCTMKA
7. Hzobpamenne mecmobbexmob
8. CnexmpanbHHE XAPAKMEPHCTHKH
Bynxuyma paccesnma fancao lmpena= 884 —

|| .77z

] 0. 7z0

[ | Lu g =1 =% =3

|| o.e13

[ ] 0587

[ ] 0.5

[ ] 0. HET

[ ] [a I L]

[ ] [ e { A

[ | 0. 309

[ ] 0. ZEF

[ ] 0. zZ0E

= 0.453

o.4049
0. aszq

1.29=-7

Puc.6.5. @ynxyus pacceanus mouxku 6 cmeweHHoOU NI0CKOCMU
u300padiceHusl.

Hns  ocranbHbix nyukoB uucio Ilrtpens omnpexpensieTcss  aHaJIOTHYHO.
[TomyyenHbie 3HaYeHUST HYKHO 3amucaTh B Tabmuiy («6.4.1.IIpumep odopmiienus
TAOJIUIIBI  TIOJIOKEHUW TJIOCKOCTH HAWIYYIIed YCTaHOBKH») U CPaBHUTH C
BBIYMCIIEHHBIMU.

6.3.4. OnpegeneHne paspeLuarLien crnocobHoCTH

Paspematoniyto crmocoOHOCT MOXKHO ONPEAETIUTH IO YaCTOTHO-KOHTPACTHOM
XapaKTEepUCTUKE (MYHKT «AHaJAuW3 (yHKUUM paccessHuss TOYkH / YacTtoTHO-
KOHTPACTHAS  XapaKTEePUCTHKA»). YacCTOTHO-KOHTPACTHYIO  XapaKTEPUCTUKY
MO’KHO MTOCMOTPEThH B Tpa)uIecKOM M TEKCTOBOM BHJIE (IEPEKIIOUEHUE PEKUMOB IO
kiaBuie «F6», pasmecTuTh Ha BECh 3KpaH 10 kiaaBue «F5»).

Crvcmena—la6.6. Mprmep PaBoma—DIA
HacmomHo—KOHMpPACTHAA XAPAKMEPHCTHKA-

npocmp. | ¥= .B088

YaCmoma

IMHS MM MEp . | car.

— LA = .5461
.B8 1.8 1.688

13.43 .91 98
26.85 77 76
48.28 .62 61
53.71 .49 47
67.14 .38 37
88.56 .38 29
93.499 .24 23
187 .42 .19 18
128.85 15 15
134 .27 12 12
147 .78 18 a9
161.13 ar ar
174 .56 a5 a5
187 .98 a4 a4
Z81.41 Bz az

Puc.6.6. qacmomHO-KOHmpacmHaﬂ xapakmepucmuxka 6 nieKCmoeom
peaicume.
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Jlis  mpocMOTpa YacTOTHO-KOHTPACTHOM XapakTEPUCTHUKA B TpadUuecKoM
peXuMe HEOOXOAMMO HW3MEHUTh HACTPOWKH MyHKTa «YacTOTHO-KOHTpacTHas
XapaKTEePUCTUKA» KaK I[OKa3aHO Ha PHUCYHKE (HApUCOBaTh CETKY IO KJIaBUIIIE

«Spacey).
Cyucmena—rla6. 6. MNpumep PaGoma—-DIA 12:23 OPAL-PC
Menu Edit

1. dyHxuma pacceAHHA MOUKK Homep nyuxa -+ B
2. PyHKUHMA KOHUEHMpALHH 3HEPTHH Ma.perncmpauyn —FHOMHHANBHAA 4
3. byvxyma pacceaHma aHHMK
4. MNMorpaHnuHaa xpubasa XapaxmepHcmikd B npocmpancmbekrHzobpan .
5. UnansHHe MHPH Brd omobpamxeHra—FinabHue ceueHkad
6. YacmomHo—KOHMpacmHaA Xapaxkmepucmmka (Kackad npeobpasobameanefr-Omcymecmbyem
7. Haobpamenre mecm—obwexmob
8. CnexmpanbHHE XAPAKMEPHCIMKH

Cucmema—la6.6. lNpuxep Patoma—-DIA Grap—A 28:25 0PAL-PC

MOHOXF . S
4. 000 - - - e e e e e e e e e R ) o MAedok

—————— HMEF . HYKX
Sl . HKEX
EEZAE . YK

O

CAEHME NA.HCTAHOE .
ppuluiniu}
dAHMHA EQAHE

eood . b e P P : . E4EOF

B 1T e I D T R R :

LEOO e L e e e e e e e e .

t ey
o 47 . EIE . = El

Puc.6.7. HYacmommuo-konmpacmuas xapaxmepucmuxka 8 epaghuieckom
pedrcume.

Pazpematomas cnocobHocts onpenensiercss mo rpaduxy nnas koutpacta 0.2 B
MEpPUAMOHATILHOM cedeHuu. Jljis Oosiee TOYHOrO OMpeneNieHUs pa3pelIaromiei
CIIOCOOHOCTH MOXHO BOCIIOJIb30BaThCS YHCICHHBIMU 3HAYEHUSIMU YaCTOTHO-
KOHTPACTHOW XapaKTEPUCTUKU, WM OINPEACNATh €€ Mo Tpadukam, HapUCOBAHHBIM
camocrosaTensHo. [lpumep odopmienus rtpadukoB TmpuBeneH B maparpade
«6.4.2.ITpumep odopmiieHuss rpaduKOB YaCTOTHO-KOHTPACTHOW XapaKTEPUCTUKH
(eciim B Tabmuiy oT4yeTa HE momermiaroTcs Bce 3HadeHMs UKX, MoXHO 3amucarh
3HAYEHUS YEPE3 OJIUH).

Jlns  ompeneneHus pas3peliaronield CImocOOHOCTH B CMEIICHHOW IUIOCKOCTH
U300paKEeHUS HEOOXOJAMMO B HACTpoWKax TNyHKTa «YacTOTHO-KOHTpacTHasi
XapaKTepUCTUKA» 3a7aTh TpeOyemMoe CMeIeHuE.

3anucath B TAOJIMIly HAMJICHHYIO pa3pelIaroniyt0 ClIOCOOHOCTh B HOMUHATIBHOM
Y CMEIICHHOM TJI0OCKOCTH U300paKeHHUS JIJIs1 BCEX ITyUYKOB.

Uucnennbie 3HaueHnss UKX MOXXHO COXpaHUTh B TEKCTOBOM (aiiie (KiaBuia
«F9»). B nosiBuBIIEMCS OKHE HEOOXOIMMO YKa3aTh TMOJIHBIA MyTh K MANKEe U UM
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datina. [ns moGamieHuss B ATOT ke (halil HOBBIX JAHHBIX MYHKT «NEW» HYKHO
3aMeHUTh Ha «add».

Directory
File name

- d:i~opals
- lab_6_pl] .prn Fnewd

Information— YacmomHo—KoOHMpACTHAA XapaKmMEPHCTMEA

Directory
File name

- d:i~opal~
- fBab_6_pr .prn Fadd4

Information— YacmomHo—xKoHmpacmHad XapakKmepHCTMEA

6.4. OgpopmneHue pabomsbi

Puc.6.8. 3anuco 3nauenuii YKX 6 ¢hatin.

B otuete JOJIDKHBI OBITH IIPUBCACHLI:

1. KoHCTpyKTHBHBIE TapaMETPhI U ONITUYECKAsA CXeMa OOBEKTHBA

2. Pacuetsl o popmyne Mapemans

3. Tabnuua MOJOKEHUHM TIUIOCKOCTHM HaWydlled YCTaHOBKHM JUIsl Pa3IMYHbIX
IIy4YKOB M COOTBETCTBYIOUIMX MM BennuuH uucia lltpens u paspemaromiei
CIIOCOOHOCTH

4. Yucnennsle 3HaueHus u rpaduku YKX amsa Bcex mydkos
[IpuMep BBITIOTHEHUS OTYETA TPUBOJUTCA B IPHIIOKEHUH 1.

6.4.1. MNMpumep odhbopmneHnsa Tabnuubl NOSOXEHUN NITOCKOCTU
Hauny4yLen ycTaHOBKU

CMellleHue yycio llrpenst | uncno llTpens paspeir i
Wexs CIIOCOBHOCTE ,
dsS', MM (BRIUMCIIEHHOE) (TouHoe)
nuH/MM
[1EPBEM 0 0.4148 -5.79 0.06 50
IYy4YOK -0.0886 0.0738 0.78 0.80 310
BTOPOM 0 0.3211 -3.07 0.04 60
Iy4oOK -0.0684 0.0574 0.87 0.86 315
0oCeBOM’ 0 0.2277 -1.05 0.10 110
IYy4YOK -0.0481 0.0473 0.91 0.90 325

6.4.2. Npumep ocpopmneHns rpagomkoB HKX

Ha omgnom rpaduke mpuBeCTH YacCTOTHO-KOHTPACTHYIO XapaKTEPUCTUKY B
iockoctu ['aycca W miIockocTH Hawiydiiero udooOpaxenus. [lokasats Ha rpaduke
pa3peraroiyo cnocoOOHOCTb.
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6.5. MlHOueuOyasnbHbIe 8apuaHMbIl 3a0aHusi

Bapuanr 1
N noB- pPannycsl
™ KPMBMUSHEI
1 32.5200
2 0.0
3 -75.0100
4 28.9000
5 0.0
6 28.6100
7 -47.7800

OCeBRBEIe

paccTosiHust

5.6000
.1000
.2000
.2000
.8000
.3000

O R d W u

CTEeKIJIO

TK16
BO3OYX
JIo7
BO3OYX
Bol
TK16
BO3OYX

IIpenMeTr manpHero tuma, ®=5°. AneprypHasa auadparMa pacroiiokeHa mocie 4 MOBEpPXHOCTH Ha
2
paccTostHuM 5.3 MM, niepensss aneprypa A=5.7 mMm. Jlnuna BoaHsl "D".

Bapuanr 2
N nmoB- pPannycsl
™ KPMBMSHEL
27.1600
0.0
-57.5400
25.7000
131.8300
33.8100
7 -44.6700

O W N

oceBnle
paccTosHus

7.2000
6.4000
1.6000
7.8500
1.2000
7.2000

CTEeKIJIO

TK20
BO3OYX
Tol
BO3OYX
B®6
TK21
BO3LOYX

IIpenMeTr manpHero tuma, ®=5°. AneprypHasa auadparMa pacrojiokeHa mocie 4 MOBEpPXHOCTH Ha
2
pacctostHuM 3.9 MM, niepensss aneprypa A=5.3 mm. /lnuna Boausl "D".

Bapuanr 3
N nmoB- pannycCsl
™ KPMBMUSHEL
17.1000
0.0
-33.5700
14.5600
346.7000
15.0000
7 -23.5500

OB W N

oceBnle
paccTosHus

2.7000
.1800
.0500
.0500
.2000
.7000

Sl ok s

CTEeKIJIO

TK16
BO3OYX
JI®5
BO3OYX
ool
TK16
BO3LVX

[Ipeamet nanpHero THMA, ©=3.3°. AnepTypHas auadparma pacroyiokeHa mocyie 4 mMoBEepXHOCTH Ha
paccTostHuM 2.5 MM, niepensss aneprypa A=4.1 mm. /lnuna Boausl "D".

66



Bapuanr 4

N noe- pannycsl OCeB:le

7 KPMUEBMUSBHE paccTosTHMsT creo
1 30.4800 4.5000 TK16

2 0.0 4.9000 BO3YX
3 -68.2300 1.9000 JI®5

4 28.0500 8.4000 BO3IYX
5 -214.8000 1.6000 o001

6 28.5800 6.0000 TK20

7 -44.0600 BO3YX

IIpenMeTr manpHero tuma, ®=5°. AneprypHasa auadparMa pacroiiokeHa mocie 4 MOBEpPXHOCTH Ha
2
paccrosinuu 4.2 MM, niepeanss aneprypa A=5.65 mm. Jlnuna Boausl "D".

Bapuanr 5
N noe- annycsl OCeB:le

7 i;;;;;HH paccTostHnsI creRno
1 19.0300 5.4000 TK20

2 -1296.0000 3.2000 BO3IYX
3 -37.2250 1.4300 o2

4 17.2750 3.9600 BO3IYX
5 194.6600 0.9000 JI®7

6 16.6200 5.8000 BO16

7 -27.4450 BO3IYX

[Ipenmet nanpHerO THIA, 0=4.7°. AnlepTypHas auadparma pacroiokeHa mocyie 4 mMoBepXHOCTH Ha
paccrosinuu 2.66 mm, nepenuss aneprypa A=4.5 mm. Jlnuna Boausl "D".

Bapuanr 6
N noe- annycCsl OCeB:le

™" é;;:;;ﬂﬂ paccTostHmMs creRnOo
1 82.4100 12.0000 TK16

2 0.0000 12.5000 BO3IYX
3 -193.2000 6.0000 J105

4 74.4700 19.7000 BO3LYX
5 -608.1000 4.2000 oloxl

6 75.8600 15.9000 TK20

7 -121.0600 BO3IYX

JIMET JaJIbHEero Tuma, ®=>5.3°. AneprypHas au '™M MIOJIOXKEHA 1ociie 4 TTOBEPXHOCTH H
IIpenmer nanbHETrO a, ®=5.3°. Ane a aparma pacrnosuoxeHa nocie 4 IoBepxHoc a
paccrosinuu 11.7 mm, nepenuss aneprypa A=12.6 mm. J{nuna BoinHs! "D".
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N nmoB-
™"

O W N

7

Bapuanr 7
pannycsl
KPMUEMNSBHE
17.1000
0.0
-33.5700
14.5600
346.7000
15.0000
-23.6000

oceBnle
paccTosHus

2.7000
.1600
.0500
.0500
.2000
.7000

Sl o ks

CTEeKIJIO

TK14
BO3OYX
JI®5
BO3OYX
ool
TK14
BO3LOYX

[Ipenmer nampHETO THIA, ®=5°. AnlepTypHas auadparmMa pacroaokeHa mocjae 4 MOBEpXHOCTH Ha
paccrosiHuu 2.3 MM, niepeasss aneprypa A=4 mM. Jliuna Boausl "D".

N noB-
™"

O W N

7

Bapmuanr 8
pannycsl
KPMUEBMUSBHE
57.6800
0.0
-129.4200
52.9700
-407.4000
54.0800
-83.5600

oceBnle
paccTosiHust

8.4000
9.3000
4.0000
12.2000
3.0000
11.2000

CTEeKIJIO

TK16
BO3OYX
JI®5
BO3OYX
ool
TK20
BO3LOYX

IIpenmetr manpHero tuma, ®=4°. AneprypHasa auadparMa pacroiiokeHa mocie 4 MOBEpPXHOCTH Ha
2
paccrosiHuu 8.1 MM, nepeansis aneprypa A=10 mm. J{nuna Bonnbsl "D".

N noB-
™"

O bW N

7

Bapuanr 9
panmnycsl
KPMUEBMUSBHE
38.4750
0.0
-86.0680
35.2900
-271.4800
36.1490
-55.6500

oceBnle
paccTosiHust

5.6000
.3500
.5000
.1200
.0000
.5000

~N N0 N o

CTEeKIJIO

TK16
BO3OYX
JI®5
BO3OYX
ool
TK20
BO3LVX

IIpenMeTr manpHero tuma, ®=5°. AneprypHasa auadparMa pacroiiokeHa mocie 4 MOBEpPXHOCTH Ha
2
paccrosiHuu 5.23 mm, nepenssas aneprypa A=7 mm. Jlnuna BonHbl "D".
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N noB-
™"

O W N

7

Bapuanr 10
panmnycsl
KPMUEBMUSBHE
23.5000
0.0
-52.2600
21.0900
0.0
20.8400
-35.5600

oceBnle
paccTosiHust

3.7300
.0500
. 7900
.6400
.9000
.1700

O RN D

CTEeKIJIO

TK14
BO3OYX
JI®5
BO3OYX
ool
TK20
BO3LOYX

[Ipeamer nanpHETO THIA, ©=5.2°. AnlepTypHas auadparma pacrosiokeHa mocyie 4 mMoBepXHOCTH Ha
paccrosiHuu 3.9 MM, nepeanss aneprypa A=5.1 mm. /[nuna Bonnsl "D".

N noB-
™"

O W N

7

Bapuanr 11
pannycsl
KPMUEBMUSBHE
19.0990
57.5400
-80.1700
16.1060
84.1400
19.0990
-40.4600

oceBnle
paccTosiHust

7.5000
.5000
.6000
.8000
.5000
.0000

S OV Y

CTEeKIJIO

CTK9
BO3OYX
o4
BO3OYX
JI®9
CTK9
BO3LOYX

[Ipeamer nampHETO THIA, ®=3°. AnepTypHas AuadparmMa pacroaokeHa mocjae 4 MOBEpPXHOCTH Ha
paccTosiHuu 2 MM, niepeaHss aneptypa A=4.4 mm. Jlnuna Boausl "D".

N noB-
™"

O bW N

7

Bapuanr 12
panmnycsl
KPMUEBMUSBHE
10.3280
35.3200
-45.3900
9.1400
48.8700
12.3030
-22.9100

oceBnle
paccTosiHust

3.2000
.1000
.0000
.0000
.8000
.2000

W OoOIN P

CTEeKIJIO

CTK9
BO3OYX
@8
BO3OYX
JI®9
CTK9
BO3LVX

IIpenmetr manpHero tuma, ®=4°. AneprypHasa auadparMa pacroiiokeHa mocie 4 MOBEPXHOCTH Ha
2
paccrosinuu 1.4 mMm, nepennsis aneprypa A=2.6 mm. /[nuna Bosnsl "D".
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Bapuanr 13

N noe- pPannycsl OCeB:le

7 KPMUEMNSBHE paccTostHnsI creRNO
1 17.5470 5.1000 TK21

2 -680.6000 2.4400 BO3YX
3 -33.6040 1.2700 o9

4 15.3400 3.6800 BO3IYX
5 204.1300 1.1100 EBEo8

6 14.7290 4.6200 TK21

7 -23.6500 BO3YX

JIMET JaJIbHEero Tuma, ®=3°. AneprypHas au M MOJIOXkKEHA 1ociie 4 MOBEPXHOCTU H
IIpenmer pmampHETO a, ®=3°. Ame a adgparma pacmnosiokeHa mociie 4 moBepXHOC a
paccrosinuu 2.75 mm, nepensss aneprypa A=3.52 mwm. J{nuna BoiHs! "D".

Bapuanr 14
N noe- annycsl OCeB:le

7 i;;;;;HH paccTostHnsI creRno
1 17.1400 3.5500 CTK9

2 118.8500 1.7000 BO3IYX
3 -60.5300 3.9500 o8

4 14.0600 3.5500 BO3IYX
5 91.8300 1.4000 JI®9

6 17.5390 4.5000 CTK9

7 -33.3400 BO3IYX

[Ipenmet nanpHETO THIMA, ©=3.5°. AnlepTypHas auadparma pacroiokeHa mocyie 4 moBepXHOCTH Ha
paccTosiHuu 2 MM, niepeaHss aneptypa A=3.9 mm. Jlnuna Boansl "D".

Bapmuanr 15
N noe- annycCsl OCeB:le
™" é;;:;;ﬂﬂ paccTostHmMs creRnOo
1 3.5650 1.0700 TK20
2 0.0 0.5900 BO3IYX
3 -7.2440 0.2500 o4
4 3.2810 0.7500 BO3LYX
5 30.9000 0.2500 JI®5
6 3.2510 1.0000 BO16
7 -5.2720 BO3IYX

[Ipenmet nanpHETO THIA, ©=5.1°. AnlepTypHas auadparma pacroiokeHa mocyie 4 mMOBEepXHOCTH Ha
paccrosinuu 0.65 mm, nepenusas aneprypa A=1.1 mm. Jlnuna Boausr "D".
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N nmoB-
™"

O W N

7

Bapuanr 16

pannycsl

KPMBMSHEI

13.1400
43.7500
-57.9400
11.6440
62.2300
15.7400
-29.9200

OCeBEIe

paccTosHus
3.

SR N e

8800
.6600
.2100
.0100
.1500
.1200

CTEeKJIO

CTK9
BO3OYX
@8
BO3IOYX
JI®9
CTK9
BO30YX

[Ipenmet nanpHETO THIA, ©0=4.5°. AnlepTypHas auadparma pacroiokeHa mocyie 4 mMoBEepXHOCTH Ha
paccrosiHuu 1 Mmm, nepenussa aneptypa A=3.3 mMm. Jlniuna Boausl "D".

N noB-
™"

O W N

7

Bapuanr 17

pannycsl
KPUBMSHEI

8.3560
86.5000
-19.4540
8.7100
1896.7000
41.4000
-13.5830

paccTosiHust
1.

NI OI R O O

OCeRBkIe

7000
.7000
.9000
.2000
.8000
.7000

CTEeKIJIO

CTK9
BO3OYX
Tol
BO3OYX
To1
CTK9
BO3LOYX

[Ipenmet nanpHero THma, w=1.3°. AneprypHas aguadparma pacroiokeHa mocyie 4 mMoBepXHOCTH Ha
paccrosinuu 1 Mm, nepenussa aneptypa A=2.3 mM. Jliuna Boausl "D".

N noB-
™"

O bW N

7

Bapuanr 18

panuyce
KPUBMBHEI

9.8630
25.1800
-38.9000
9.0780
45.5000
9.0360
-20.3200

paccTosiHust
3.

0
1
1.
0
3

OCeRBEIe

0000
.9000
.1300
0100
.6300
.2300

CTEeKIJIO

CTK16
BO3OYX
TO2
BO3OYX
Bo24
CTK16
BO3LVX

IIpenMetr manpHero tuma, ®=7°. AneprypHasa auadparMa pacrooKeHa Iocie 7 MOBEPXHOCTH Ha
2
paccrosinuu 0.75 mm, nepenusas aneprypa A=2.5 mm. Jlnuna Boauel "D".
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N noB-
™"

O W N

7

Bapuanr 19

pannycsl

KPUBMBHEI

14.0280
57.3300
-54.5800
12.5030
87.5700
16.5960
-29.1100

OCeRBEIe

paccTosiHust

4.2200
.3500
.3200
.7000
.0600
.2200

SR N e

CTEeKIJIO

CTK9
BO3OYX
@8
BO3OYX
JI®9
CTK9
BO3LOYX

[Ipeamet nanpHETO THIA, ©=3.5°. AnlepTypHas auadparma pacroiokeHa Mmocye 7 MOBEpXHOCTH Ha

pacctostHuu 1 MM, nepeansis aneptypa A=3.2 mm. JnuHa BonHbl "D".

N nmoB-
™"

o oW N

8

Bapuanr 20

pannycsl
KPUBMSHEI

15.6830
125.2500
8.7020
-14.2400
7.2310
7.5750
5.1840
-70.3700

OCeERBkIE

paccTosHus

4.5000
.1000
.5000
.5000
.0000
.5000
.5000

Wl w P s> O

CTEeKIJIO

CTK9
BO3OYX
B®26
T®5
BO3OYX
TK16
CTK9
BO3OYX

[Ipenmer nanbHero tuma, ®=-1°. AneprypHas auadparmMa pacrojokeHa Mocie 5-il MOBEPXHOCTH

Ha pacctosiHuu 1 MM, niepenssis aneprypa A=3.34 mM. [[muHa BOJIHBI

N nnoB-
™"

~N|lo o bW N

8

Bapuant 21

pannycsl

KPVMBMSHEI

88.8100
441.8600
55.9100
77.6600
-959.7000
37.0200
186.8000

-2367.8000

OCEeERBkIE

paccTosHus

8.6000
2.2800
10.0000
10.8000
14.5000
39.8000
3.8000

CTEeKJIO

TK20
BO3LOYX
TK20
K1l

TO2
BO3LVX
TO7
BO3OYX

n.n

c.

Ilpenmer manpHero tuma, ®=3°. AneprypHasa auadparmMa pacrojioKeHa 1ocie 6 MOBEPXHOCTH Ha
) y
paccrosiHuu 37.7 MM, niepeanss aneptypa A=13.79 mm. Jlnuna Boanst "D".
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N noB-

™

o o bW N

8

Bapuanr 22

panuyce ocesBkle

KPUBMBHEI paccTosTHus creRNO
6.9000 3.5000 TK16
13.6700 0.0500 BO3OYX
5.7600 0.6000 T®5
4.0160 4.2600 BO3IYX
-4.3370 0.5000 To5
-5.7000 0.0500 BO3OYX
-16.8710 3.5000 TK16
-6.9500 BO3IYX

[Ipenmer nanpHero tuma, ®=1.2°. AneprypHas auadparma pacrojioxKeHa 1mocie 4 moBepXHOCTH Ha
paccrostHuu 2.13 Mm, nepeansisa aneprypa A=3.5 mm. Jlyimaa BoiHs "D".

6.6. Bonnpochbl K 3awyume

l.
2.
3.

4,
5

OyHKUMS paccessHud TOUkH. JJuck Dpu.
["apmoHnUecKas nepuoauyecKas pelieTka, NpOCTPAaHCTBEHHAS YacTOTa.

YacToTHO KOHTpacTHas XapakTepucThka. Paspemiaromias crocoOHOCTH IO
dyko.

Uucno Tpens, popmyna Mapemans.

Omnpenenenus aucnepcun u CKB BonmHOBOI abeppariui.

Bce ompenmeneHus MOXHO INOCMOTPETH B TJIOCCAPUM  JIEKTPOHHOIO
yueOHMKa [2].

Jlnst 3ammTel 1ab0paTopHOM pPabOThl MOXKHO MPOWUTH OOYYArOMIMK TECT IO
cueHapuro «JI.p.Ne6. NccnenoBanne kauecTBa H300paKCHHUS ONTHYECKUX CHCTEM).
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MpunoxeHue 1. MNpumepbl OTHETOB K NabopaTopHbIM paboTam

JlabopamopHasi paboma 2. OnpedesieHue napakcuasnbHbIX
napamempoe CcKieeHHo20 o6Lekmuaea.

aHHbIE K JJa00paTopHOii padoTe

rl r2 r3 dl d2 Crexio CrexJiio IanHme
117.76 -85.11 | -358.09 10 4 K8 2 B=3
ITapakcuajibHbIe XaPAKTEPUCTUKH
1 ! !
f f Sr S, Sy S!
Bca cucreMa| -203.930 | 203.930 | -202.337 | 196.390 1.593 -7.540
1-s amMH3a -96.951 96.951 -93.063 94.141 3.889 -2.810
2-ga nuH3a 180.933 | -180.933 | 180.159 | -184.189 -0.774 -3.256
Boiuuciaenus:
O0BLeKTHB:
203.930 z'
,B:—i == z=—£: =67977TMm, f=—— =>
z B S

z'=—f"-f=-203.930-3=-611.789 Mm.

S=z+SF=67.977-202.337=-134.36 Mm, S'=z'+SF'=-611.789+196.390=—415.399 MM .
IlepBas JuH3a:

S,=8=-13436mm, z =S —SF =—134.36+93.063=—41.297 Mmm.

fi 96951

Ty

S'=z'+SF'=227.605+94.141=321.746 Mm .

= —2.348", z]=—f]-,=—96.951-(~2.348)=227.605 mm.

Bropas imn3a:
S,=8/=321.746 mm , z,=S,—SF,=321.746-180.159=141.587 mm .

180.933 %
=2 0TS 9985 2= f1.5,=180.933-(~1.278)=—231.211 m.
P 2, —141.587 a==lh, (-1278) v

S =z +SF/=-231.211-184.189=—415.400 MM .

Pe3yJibTaThl BHIYMCJICHUI:

pesynbTaTs BHUYMCIIEHUI pesynbz:'rrgpziosepxm
S z z" s* i s* B
BCcs cucrema|-134.360| 67.977 |-611.789|-415.399| 3.000 |-415.400| 3.000
1-a smHza |-134.360| -41.297 | 227.605 | 321.746 | -2.348
2-a qmu3a | 321.746 | 141.587 |-231.211|-415.400| -1.278
IIpoBepka:

3agHuit oTpe3ok: Sh

=—-415.400mmMm, S’

—415.399MmmMm.

Veemmuenune: B =3.000", B -, =-2.348--1.278 =3.000".
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JlabopamopHasi paboma 3. OzpaHu4yeHue ny4Koe syyel 8
onmu4eckux cucmemax

JlanHble K J1a00opaTOpHOIl padore:

Ne pPannycsl OCeBHIe
Crekiio

IOB-TU KPMBMSBHEI PacCcTosTHUSs

1 37,11 7,5 TK23

2 0 9,2

3 -60,81 2,8 o4

4 37,67 9,6

5 123,31 6,0 TK20

6 -47,42

AneprypHas auadparma pacnojio)keHa Ha paccrosHud 2.9 mMm ot 4-oi
noBepxHocTH. OTHOcUTeNbHOE OTBepcTUe oObekTuBa 1:3.5. [lpeamer Haxomurtcs B
OECKOHEYHOCTH, YTII0BOE ToJie 2@ = 24°.

IMapakcHajJbHbIE XapaKTePUCTHKH:

' ! !
/ / Sr Sk Sy S
Bca cucrTema |-100.2665|100.2665 | -81.3273 | 81.6304 | 18.9391 | -18.6360
mno muadparmer | 205.6607 [-205.6607| 289.7162 [-157.2644| 84.0555 | 48.3962

rnocyie nuadparme] -55.5754 | 55.5754 | -52.8716 | 54.5356 2.7038 -1.0398
Borunciaenus
' 100.267
D= f =—=35.8MM
2.8 2.8

nepsafd 4aCctb CUCTEMbI:
S;, =29mMs 2/ =S —SF'=2.9+157.264=160.164 v
_fi-ff  —205.661-205.661

7] =—264.081 MM
| 160.164

S, =z +SF = ~264.081+289.716 = 25.636 M

g =—2 o Z100164 009 b, = B D=-0779-358=27.88
£ 205.661

BTOpast 4aCTb CUCTEMBI.
S, =8, -d,=29-9.6=—6TMM> z,=S, —SF,=—6.7+52.871=46.172mm
A1 AL

2Aﬂ
j o] _ZS551S5SSTS_ _(oeon
, 46.172
S! =z, + SF, = —66.892 + 54.536 = ~12.359 um
B, =—Z2 T892\, D=, D, =1204-27.88=33.56 Mu
£ 55575

Pe3yiabTaThl BHIYHCICHUN:
JAaMETp BXOJHOI'O 3padyka D =35 .8 MM,
JMaMETpP BBIXOJHOIO 3padka D' =33 56 MM,
MIOJIOKCHHUE BXOJHOI'O 3payvkKa Sp =25.636 MM
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MOJI0’KEHUE BBIXOJIHOTO 3pavKa S}') =—12.359 MM »

JTMaMETp anepTypHOU AuadparMbl D, =27.88 MM,
MOJIOKCHHE anepTypHOU AuadparMbl S| =2.9mMm,
ALl -

3aHAs anepTypa 4'=0.1757 mm
PesyabTaTsl nposepku Ha OPAL:
§,=25.636 mm, S| =—12.359 MM, A'=0.1807 MM -

Puc. 1. Yepre:xk 00beKTHBA ¢ YKa3aHHEM IOJIOKEHUSI W JUAMETPOB BXOJHOI0 H
BbIXOIHOI'0 3pa4YKOB, aniepTypHOi Auadgparmel. Macmrad 2:1
v

1 P
1

Al

A\

\ A\

=
\ — -
/
~
7

DA,Z[=27'88 MM
D'=33.56 MM
D=35.8 Mm

—
—
~~—
&
<

N 7 A4

S =29mm
Al

S;: =-12.36 MM

Sp =25.64 MM

/
\ 4
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JlabopamopHasi paboma 4. UccnedoeaHue abeppayuti oceeoli mo4YKu

J{aHHbIE K J1a0opaTopHOM padoTe:

Mapxa Mapxa OTHOCHTENEHOS
r X, r3 dl d2
CTeKJa CcTeKJa oTBepCcTHne
110, 34 55,28 -364,42 3,0 9,0 To1 K8 1:4
ITapakcua/JbHble XaPAKTEePUCTUKH:
f A Sr Sk Sy Su
-204.4167 [204.4167 -203.0569 [197.9641 1.3591 -6.4526

Onruyeckas cxemMa 00LEeKTHBA
Macmra6 1:1

)/
\
&\\
/

TaﬁJmua AUAMETPOB MATHA PACCeAHHUA B PA3JIHYHLIX IT0JOKCHHUAX IIJIOCKOCTH

H300paKeHnst
cMemenue IMaMeTp MOsiTHA PaCCesHWUSI, MM
[LJIOCKOCTH 0O TOYewHIM
usobpaxenus: o O NONEepPeuHHM O TOYEeUHEHM IuarpaMmam,
nnockocru Taycca, aGeppaumsmM InarpaMmMamM comepxauyi
e 80% sHeprmn
0 0.1090 0.1169 0.0519
0.3 0.0399 0.0425 0.0340
AlOeppanuu 0ceBOro ny4ka B miockoctu I'aycca
g lIpomonkHile abeppaunm (MM) XpOMaTU3M llonepeunsle abeppauum (MM)
Ao Agr Acr S =S Ao Ag Acr
1.000 0.44639 0.87061 0.30286 0.56775| 0.054506 0.106065 0.037013
0.866 0.21379 0.57617 0.12062 0.45555 | 0.022632 0.060879 0.012777
0.707 0.06919 0.37617 0.02199 0.35418 | 0.005984 0.032401 0.001902
0.500 0.00115 0.25561 -0.00392 0.25953 | 0.000070 0.015614 | -0.000240
0.000 0.00000 0.20707 0.03372 0.17335| 0.000000 0.000000 0.000000
D BosiHOBEIEe abeppauuy (OJI. BOJH) | HEMBOMJI. P
A, Apr Acr n y
1.000 1.6195 5.7919 0.9508 0.6805 25.5520
.866 0.5382 3.3985 0.2645 0.4999 22.1287
.707 0.0834 1.8191 0.0455 0.3266 18.0680
.500 | -0.0158 0.7704 0.0340 0.1601 12.7760
.000 0.0000 0.0000 0.0000 0.0000 0.0000

82



I'paduxnu abeppaumii
—0—/16 p2
—— 1.00 -
+ﬂvC'
0.75
0.50
0.25 41
AS', MM
000
-1 -0.5 0 0.5 1
MpoI0JTbHAs abeppanus
—— e pZ
A 1.00 -
—0—/IC,
0.75
0.50 4
0.25 T
W, nn.BonE
: - 0.00 : :
-10 -5 0 5 10

BOJIHOBas abepparius

I o, A
—o—ﬂF, ’
—— Ac
01 7 ///
T * 5 * / P
/if 0.5 q 0.5 1
0.1
0.2
rorniepeyuHas adbepparms
2
1.00 1 P
0.75 -
0.50 -
0.25
n, %
: 0-00 :
-1 0 1
HEN30IUIaHATU3M

Aﬁeppaulm 0CE€BOI'o Ny4YKa B IVIOCKOCTH Hal/l.]'ly‘lllleﬁ YCTAHOBKH
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lIpomonkHile abeppauum (MM) XpOMaTu3M llonepeunsie abeppaunm (MM)

P 2 I I S',.~S'. 2 . A
1.000 0.14639 0.57061 0.00286 | 0.56775 0.017875 0.069517 0.000349
0.866 | -0.08621 0.27617 | -0.17938 | 0.45555 -0.009127 0.029180 | -0.019001
0.707 | -0.23081 0.07522 | -0.27801 | 0.35323 -0.019962 0.006495 | -0.024052
0.500 | -0.29885 | -0.04439 | -0.30392 | 0.25953 -0.018279 | -0.002712 | -0.018590
0.000 | -0.30000 | -0.09293 | -0.26628 | 0.173350 0.000000 0.000000 0.000000

BonHOBEE abeppaumy (AJI. BOJIH) | HEMSOIMJI. P

P y Ay P n y
1.000 | -2.4425 1.7315 -3.1125 0.6798 25.5520

.866 | —2.5165 0.3446 -2.7909 0.4993 22.1287

.707 | =1.9583 -0.2223 -1.9965 0.3262 18.0680

.500 | -1.0392 -0.2529 -0.9893 0.1600 12.7760

.000 0.0000 0.0000 0.0000 0.0000 0.0000




I'paduxnu abeppaumii

+ﬂe

——

—e— AC’

2
p

Y

AS’, MM
T T T T
-1 -0.5 0 0.5 1
MpoI0JTbHAsT abepparus
+ﬂe p2
_._ﬂF' 14
—Q—AC'
0.75
0.5
0%5
W, nn.BoiH
T T 0 T T
-5 25 0 2.5 5

BOJTHOBAs abeppanus

+ie

—— e

—e— /IC’

N Ay, mm

-0.05

-01 -
nomnepeyuHas adepparus

2

14P
075 -
0.5 -

0.25 -

:<\.

n, %
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JlabopamopHasi paboma 5. UccnedoesaHue abeppayuli aHeoceesoll

mo4Ku
JlanHble K JJabopaTopHOi padoTe
n | om | n | e | || e fommeamenne) 20, | g
pcTHe Ppaﬂ . P
108,34 | 55,28 | -364,42 | 3,0 | 9,0 | Tol K8 1:4 4 -30,0
OnTtuyeckas cxeMa 00beKTHBA
Macmra6b 1:1
AOeppanuu y3K0ro nmy4ka Jy4uei
XpomaT
BenuunHa BenuumHa |AcTHUI'MaTHUYeCKMeacTurMa-— KPMBMGH nsMm
Incropcusi
npepMeTa M306paxeHnst OTpesKu THSM a yBennd
eHusA
! !
Z_ GFZ
o @ y' z, zp | z-zn | A | Ay PRV
oTHOC . |(TP . MHCeK) (224) el ) (sa21) ( 2 ) (1) )
MM
1.000/2°00'00"[ -6.9903 |-0.6422|-0.4728]-0.1694[-0.5575/0.00220 |-0.0315 | 0.0001
0.707|1°24'51"[ -4.9429 |-0.4712|-0.3865| -0.0847|-0.4289[0.00077 |-0.0157 | 0.0001
0.000/0°00'00"[ 0.0000 | 0.0000] 0.0000] 0.0000| 0.0000/0.00000 | 0.0000 | 0.0000
I'paduxn aGeppaumii
02 — Z’m 02 02
1.00 —— 1.00+ 1.00+
—e— AKP
0.754 0.75+ 0.75
.50 0.50 0.50
05 0.25- 0.25
Z,m’ Z,S 0-00 A(%) 0-00 Il
1.0 -0.5 . 0.0 0.5 1.0 -0.050 -0.025 . 0.000 0.025 0.050 -0.001 0.000 0.001
AcTturmaTtuszm Hucropcus XpoMaTu3M yBEITUYECHUS
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AOeppanuu HIMPOKOIo My4YKa Jyuen

MepunnoHanbHOE CceueHue CarurTajnpHOe CeudeHne
NonepeuHsle aBeppaumumu o re
ey Ay' () 1 nyuok, @ =2 2 nyuox, =1°24'51
Sp. K-TH IlonepeuHsie Ilonepeursie IlonepeuHsie I[lonepeussie
' 1 nyuok, 2 nyuoK, , , , ,
P w=2° w =1°24'51" a6eppamm Ax' |abeppauym Ay a6eppamm Ax' |a6eppauum Ay
(rar1) (nn) (rm) (vara)
1.000 | -0.22828 -0.16190 -0.05044 -0.04767 -0.03999 -0.03368
0.866 | -0.18587 -0.13553 -0.05739 -0.03439 -0.04823 -0.02429
0.707 -0.13508 -0.09988 -0.05103 -0.02208 -0.04347 -0.01560
0.500 | -0.07793 -0.05769 -0.03471 -0.01064 -0.02933 -0.00752
0.000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
-0.500 0.01205 0.01124 Koma
—0.707 | -0.00541 0.00086 [IepBLI MYUOK: k =-0.06695 MM
-0.866 | -0.03956 | -0.02332
1.000 1 <0.09439 | <0.06540 BTOpoOM MydoK: k =-0.04825 mm
I'padpuxu abGeppaumii
Ay Ay
0.3 0.3
P P

-]‘Af/ -(;.5 VO.O : 1‘.0

-0.3-
[Tonepeunsie abepparyii B MEPHIHOHATIHLHOM
CCUCHHU
(1 my4ok)
A, A
0.1 e AX
‘ 5 P
= -0.5 0.0 1.0
-0.1-
[Tonepeunsie abeppaliy B CaruTTaaIbHOM
CCUCHUH
(1 myuox)

N

-{ -(;.5 Ll(].O . 1‘.0

-0.3-
[Tonepeunsie abeppanny B MEPUINOHATIBEHOM
CEUYCHUU
(2 my4oK)
—— Ay
0.1 e AX

-+ -0.5
-0.1
[Torrepeunsie abeppanyy B CaruTTaIbHOM
CCUCHUH
(2 my4oK)
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JAunamerp u popma nsiTHA paccesiHUsA

1 my4oxk 2 my4ok
nepeuss aneprypa A =25 Mm
Yy Yy
0.45 0.32
N pasMep IsTHa: N pasMep nsTHa:
045 o5 d =0.24 mm 053 -5 d=0.17Mmm

-0.45 -0.32
nepenuss aneprypa A =2.5 MM

Y y

0.02 0.01

pPasMEp IATHA:

x d =0.015MmmMm

0.02 -0.01]

N pasmMep NsTHA:
ol d=0.012MMm

-0.02]

.02

IMos107keHNe MJIOCKOCTH HAWJTYYIEH YCTAHOBKHU
IIOJIOXKEeHN e IIJIOCKOCTHN

HamJyudiey yCTaHOBKMU
(Io TowWewHNM AMarpaMMaM)

HOMEp mnyudka KpMBMSBHa, (MM)

1 nyuoxk -0.5 -0.5575
2 TIYyYOK -0.4 -0.4289
OCEeBOM IIYUYOK -0.3 -0.3000
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JlabopamopHasi paboma 6. UccnedoeaHue kayecmea usobpaxeHusi

ornmu4ecKux cucmem

JlanHble Kk JJabopaTopHOil padore
KOHCTpYKTUBHBIE TAPAMETPHI:

Ne pPannycsl OCeBHIe

IIOB—TU KPUBMUSBHEI PaccTosIHMSsS Crexno
1 30.538 5.17 CTK3
2 80.66 0.07
3 21.998 4.75 CTK3
4 29.48 1.92 TO1
5 14.54 15.96
6 -14.855 1.98 o1
7 141.93 5.35 CTK3
8 -19.866 0.07
9 223.5 3.83 CTK12
10 -45.22

[Ipeamet nanpHETO THIA, ® = 4°. AnlepTypHas AuadparmMa pacroaoKeHa Mocie
5 moBepxHOCTH Ha paccTrossHuH 8.06 MM, BeicoTa o Y 5.0 mm. J[;TMHA BOJIHBI Ae.

OnTuyeckas cxeMa 00beKTHUBA
Maciuura6 1:2

Taduanua mo10KeHni MIOCKOCTH HANJIY4IIeill YCTAHOBKH

CcMellleHue umcino llrpens | uncno llrpens paspemaimas
Wexs CIIOCOBHOCTE,
ds', mMm (BRIUMCIIEHHOE) (TouHoOe)
JnH/ MM
IePBHI 0 0.4148 -5.79 0.06 50
IYy4oOK -0.0886 0.0738 0.78 0.80 310
BTOPOM 0 0.3211 -3.07 0.04 60
Iy4oK -0.0684 0.0574 0.87 0.86 315
0oCeBOM’ 0 0.2277 -1.05 0.10 110
IYy4YoOK -0.0481 0.0473 0.91 0.90 325
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I'padpuxn YKX

—&— B MNJIOCKOCTH I'aycca

—e— B MNIOCKOCTU HaumnyuLlen
YCTaHOBKM

V, NUH/MM
2000 Po00g

1 my4ok
k
14
\
\
'
0.8 |
\\
\
\
06 |
*
\
\
044 |
|
0.2
0+ (I e e e B e e A \\\\wawﬁ
0 50 100
2 my4ok
k
14
1\
0.8 \
\
*
0.6 \
.
04+ |
\
0.2
0+ LS S e e s e P00eP ettt OReNeEeett,y
0 50 100

150 200 250 300 350 400 450 500

—e— B nnockocTun Maycca

—— B NJIOCKOCTU Hamnyql.ueﬁ
YCTaHOBKU

OceBoii my4ok

150 200 250 300 350 400 450 500

V, TUH/MM

—e— B NMOCKOCTW Hauny4emn

V, TUH/MM

k —e— B nnockoctu Naycca
14
yCTaHOBKM
0.8+
\
0.6 ‘\
0.4
0.2
1 e e s S WY .
0 50 100 150 200 250 300 350 400 450 500
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MpunoxeHue 2. OnucaHue pabotskl ¢ nporpammon OPAL-PC

r12.1. 3anyck npo2paMmbI

[Tpn 3amycke mporpammbel OPAL HeoOXxoaumo BBeCTHM UMs IOJKaTajaora, B
KOTOPOM OyIyT XpaHUThCS (alabl C ONTUYECKUMHU cucTeMamMu. B OonbIIMHCTBE
KOMITBIOTEPHBIX ~ KJIACCOB B  KAauyeCTBE HMMEHU IOJKaTajiora mpeaaraercs
UCII0JIb30BaTh HOMEP TPYIIIIBI.

Casprogram~0Opalrset opal work=z:»
Caswprogram~Opalrzet opal_temp=C:temp
Czxprogram~0palrset opal_save=z:™

C:sprogram~0palrc :sprogram~opalskeyrusB8@.com

€€<<{ KeyRus >>2>>>
Support national languages for IBM PC or compatihle computers
Uerszion 8.0 beta? from Novemher 2 1992
Cc?) Copyright 1989-1992 by Gurtjak D. <Ukraine, Donetsk>

ULISE Presentation

USAGE: KEYRUS [-keyl ~key2 ...1 — run KeyRus
KEYRUS [/kewl ~key2 ...1 /SAVE — for save par

C:wprogram~0Opal>opal.com

Bepute nopgkartanor:

Puc.ll2.1. 3anyck npoepammor OPAL.

r12.2. bnok «®opmupoeaHue»

[Tpu 3amycke OPAL-a nepBbeiM 3arpyxaetcsi 010k «DopMUPOBAHHE» BMECTE C
uHbopMaIeil O TMOCIeNIHeW ONTHYECKON CHCTeMe, C KOTOPOW MPOW3BOIMIACH
pabora. bnox «®DopmupoBanue» mpeAHA3HAYECH [JII OINHMCAHMS IMapaMeTpOB

ONTHUYECKON CUCTEMBL.
CmpOKa 30d20J106KA OKHA «(Dopmupoeauue» codepofcum HaszeaHue onmuquKoﬁ cucmemsyl,
NOMHLIL nymb U ums ¢haiiia, 6 KOmMoOpom OHA XpaHumcs, u mexywee epems. Cmpoka
NOOCKA3KU 6HU3Y 9KPAHA cooepicum ungopmayuio 06 uUCnorv3yemvix @OYHKYUOHATbHBIX
Kiaasuuiax.

Joctyn K pa3iuyHbIM TabauuaM Onoka «PopMHpPOBaHHE» OCYLIECTBISETCS C
OMOLIBI0O MEHIO (BbI30B MeHIO 1o kiaBuiie «F2» mwnn «Esc»). HekoTopble MyHKTHI
MEHIO MOTYT OBbITh HEJJOCTYITHBIMHU B 3aBUCUMOCTH OT KoH(purypauuu OPAL-a, Tuna
ONTHUYECKOW CUCTEMBbI U TaOIUIbl JAHHBIX, PEIAKTUPYEMOI B JTAHHBIA MOMEHT.

Tabmuupl conxepkar CHAOKEHHbIE KOMMEHTapHeM pelaKTHUpyeMble MOJs,
YUCJIOBbIE M TeKCTOBblE. COOepKUMOE HEKOTOPBIX TEKCTOBBIX IIOJEH IpHU
IIOCJIEIOBATENBHOM HAKaTUM Ha KJIABUILY «Space» WiH «Enter» nNpuHUMaeT OJHO U3
JOMYCTUMBIX JUJISL TOTO IOJISI 3HAYCHH.

[Ipu penakTHpOBaHUM MOJIEW MOYKHO ITOJIB30BATHCS KJIABUIIAMMU:

o «Alt»+«F7» — xomupyeT copepKUMOoe TeKyIIero mois B 0ydep;
o «Alt»+«C» — momemnraer comepkumMoe Oydepa B TEKyIee MmoJe;
e «F10» — oTMeHsIeT BHECEHHBIE N3MEHEHHS.
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Paboma e OPAL-e ocywecmensiemcsi moabKo NHpu HOMOWU KIAGUAMYPbL, Mbllib He
pabomaem!

M2.2.1. MeHwo «dDann»

YreHnue onTHYECKON CUCTEMbI

HAa B OBE[ 1 h DAD EpE [ 1]
*D~0PALNprimer
YTeHHe ONTHYECKOM cHcTenmn F9?

Katasaor: D:=~0PAL~
DEAA : . er [HMA daMaa: primer  .opj

Fi

Puc.Il2.2. Ymenue onmuueckou cucmemoi.

[Tpu BBIOOpPE 3TOTO MyHKTA HA SKpaHE OTOOpa)KaeTcs TEKYIee UMl ONTHICCKON
CUCTeMBl W TEKYIIMA MyTh K apXWBY ONTHYECKUX CHUCTEM. BO BTOpOM OKHE
OTOOpaXarTcs HMMEHA OINTHYECKUX CcHUCTeM ((ail;ioB ¢ pacliupeHueM «.opj»),

COACPIKAIIUXCA B 9TOM apXHUBC.
ﬂeﬁcmeuﬂ no Has)camuro ¢yHKI4u0HaJZbelx Klasuul 0m06paofcai0mc;z 6 Cmpoke NOOCKA3KU 8
HUDICHEN Yacmu IKpaHe.

3anuch ONTHYECKOM CUCTEMBbI
3anuch ONTUYECKON CUCTEMBI B (haiii.

HoBast onTHueckas cucreMa

EFH Cuctenma [losepxHocte Baok lMepectporka Hactpouth
*D i~ 0PAL~primer
YreHue onTHYEcKOM cHcTeEmMs F? |od cucTenuw
Janvce onTHueckoM cHcTeru F8 |una Hzoepawenue

Hoean ontuueckan EHTPHPOEAHHAA ONTHYECKAA CHCTEMA

lNMpHUcoenHHEHHE MpocTpaHCTEEHHAA ONTHYECKAA CHCTEMA
Meuate
UCTAHOBMTE NYTh B APXME P -HHCE

BMEAMDTEKA ONTHYECHKHMX CHCTEH [forolo]o] MM
jnjnjninln = 3 n

Puc.l112.3. Hoesas onmuueckas cucmema.

Co3nganue HOBOU omnTUYeckol cuctemsbl. IIpu co3gaHuM HOBOUM ONTHUYECKOM
CUCTEMBI HEOOXOIMMO YKa3aTh €€ KJIAcC: IIEHTPUPOBAHHAS WJIM MPOCTPAHCTBEHHAS.
Ha maGoparopusix paborax mo «OcHOBaM ONTHUKW» ONTHUYECKHE CHUCTEMBI BCETIa
LEHTPUPOBAHHBIE.
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Ipucoenunenue
Jlo6aBieHue K TEKyIIeH ONTHYECKOW CHUCTEME JAPYTYH0 ONTHYECKYIO CHUCTEMY,
yuTaeMyro u3 (aitma. Bce mMOBEpXHOCTH MPUCOSTUHIEMON ONTHYECKOM CHUCTEMBbI
N00aBIAIOTCS B KOHEINl Tekymied. PaccTtosHme MeXay cuUCTEMaMH MOXKHO
OTKOPPEKTUPOBATh  BPYYHYIO.  XapaKTEPUCTUKH  MpeIMeTa, HU300paKeHHS,
nuadparMbl W CIEKTPAJIbHBIM JHMANa30H OCTAIOTCS TaKMMHU Ke, KaK B TeKyllen
ONTUYECKOMN CHCTEME.

IleyaTn
[TeyaTh XapakTEpUCTHUK ONTHYECKOW CHUCTEMbI MJIM COXpaHEHHE MX B (Qaiiie B
TEKCTOBOM (opmaTe. BbIBOJ ONTHYECKOM CHUCTEMBbI MOKET OCYILECTBISATHCA Ha
npuHTep wid B (aitn. Eciau mpuHTEp BBIKIIOYEH WM OTCYTCTBYET, Ipeajiaraercs
COXPaHUTh ONKMCAHUE ONTUYECKON CUCTEMBI B (ailiie.

Cuctema [loeepxHocTe bBaok [lepe Cuctema [loBepxHocTh

YreHHEe ONTHYECKOW CHCTEMH
JanuMck ONTHYECKOW CHCTEMH

UYTeHHE ONTHYECKOW CHCTEMH
JanMch ONTHYECKOW CHCTEMH

Hoeaa onTHuYecKaa cUCTEMA
[lpucoepHHEHHE
lim Printer He roToB K pasoTe
ST R L [BueecTH B $ada PROTOCOL. prn
BueecTH B ©ada primer.prn
BMEAMOTEKA ONTHY

HoEana ONTHYECKAA CHCTEMA

ﬂEucuenuHEHue

BuEOR ONT .CHCTEMK
TR L B [BHEECTH HAa NPHHTEp
Busectw B dada

BusaMoTEKA ONTHMY

Puc.I2.4. Ileuamo ¢atina.

[Tpu nevatu B Qaitn ums ¢aitna MoxeT ObITh 00 «protocol.prny, MO0 «uUMs
CUCTEMBLprn». Jlpyrue BapuaHThl UMEHU BBIXOJHOTO (haiijla HE TPETyCMOTPEHBI.
@daitn «MMSI CUCTEMBL.PIn» COXPaHSAETCA B TEKYIIEM apXHWBE ONTHYECKUX CHUCTEM, a
daiin «protocol.prn» — B Karamore, OMpeAEIEHHOM B TEPEMEHHOU OKPYKEHUS
OPAL TEMP (o6sruno C:\TEMP).

Daiin «protocol.prny asmomamuyecku NONOIHAEMCS pe3yibmamamu OJ10K08 aHAIU3d, HO
npu creoyrowem exooe 6 6110k «Dopmuposanue) NOIHOCMBIO OUULACHICAL.

YCcTaHOBUTH YTh B apXUB
W3meHeHnne myTy K MOAKATAJOry, B KOTOPOM XpaHATCs (ailyibl ¢ ONTUYECKUMU
cucTteMaMy Tonb3oBaTend. HeoOXoaumo yka3aTh TMONHBIA MyTh K HOBOMY
MOJIKATAJIOry, BKJIIOYAash MMs >KECTKOro AMCKAa. BHOBb YCTaHOBJIEHHBIN NyTh OyAeT
UCIOJIB30BaThCs 10 BeIxonaa u3 OPAL-a nnm 10 cneayomero n3MeHeHMs..

HMA OrAABAEHHA
D:~0OPAL~LENS™

Puc.6.12. Ilymo 6 apxus.

bubauorexka onTHYECKUX CHCTEM
UreHne ONTUYECKON CUCTEMBI U3 OMOIMOTEKH ONTUYECKHX cucteM. Dailnbl B
OMOMMOTEeKE OMTUYECKUX CUCTEMaM paszelieHbl mo kareropusm (Hampumep, LENS —
o0wekTuBhl portoamnmapatoB, MICROLEN — MHUKpOOOBEKTUBHI, U T.A.) U CHAOKEHBI
KOMMEHTApUEM C KPATKUMHU XapaKTEPUCTUKAMU CUCTEMBI.
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TETFM Cucrterna MosepxHocte Baok Mepectpoka Hactpouts BenoaHuTh
D=~ 0PAL~PRIMER

17:56 OPAL-
YTEHHE ONTHYECKOHW CHCTEMH
Janucbk ONTHYECKOW CHMCTEMH

HoBana onTHYECKAA CHCTEHA
[MpHCOEAMHEHHE

Meuarte

YUCTAHOBMTL NYTh B APXMB

BMEAMOTEKA ONTHYECHKWX CHMCTEM

STO1FAGL 03-03-23

ST1Fam2 0303923 Hunyctap—21

STO1FAO3 03-03-923 Hunyctap—22n
STO1FAMD4 030323 Hunyctap—23y
STO1FAOS 03-03-923 Hunyctap—26m
STO1FANG 03,0323 Hunyctap—37

STO1FAO? 03-03-923 Hunyctap—50

STO1FAOS 0303923 Hunyctap—51

STO1FAOY 03-03-923 Hupnyctap—5ly
STO1FA1D 03-03-923 Hunyctap—557
STO1FA11 03-03-93 Hunyctap—58

STO1FA12 0303923 Hunyctap—61

WAHUE GHEAHOTEKH

4AUHI N
4AUHIH
4AUHIHM
4AUHIH
4AUHIHM
4AUHIH
4AUHIHM
4AUHIH
4AUHIHM
4AUHIH
4AUHIHM
4AUHIH

[ e ¥ o =
oML 50 N en eofdy)

Puc.I12.5. Bubruomexa onmuyeckux cucmem.

M2.2.2. MeHwo «Cuctemar»

B »TOM mnyHKTE MEHIO OOBEIUHSAIOTCS JEHCTBUS, OTHOCSIIHECS KO BCEH
ONTHUYECKON CUCTEME B LIETIOM.

MNoeepxHocTe bBaok lNepe

MpenMeET .M3DEpAMEHHE . AMADD AT HA
KoHCTpPYKTHEHHE NapaMeTp
napaMeTps BHEOCEBHMX NYuKOB

CNEKTPAALHHE XAPAKTEDPMCTHHEH
NapaMeéTpu JKPAHMPOBAHMA

MNapakcHAALHHE XApPAKTEPHCTHEM
MNonroHka XapaKTEPHCTHK
NapaMeTpu pacyYeTa HAPUMCCOB

Puc.I12.6. Meniwo «Cucmeman.

IIpeamer, n3o0paxkenue, nuaparma
B »TOM nyHKTE OCYIIECTBIACTCS 3a/laHUE TTapaMeTPOB MpeaMeTa, U300paKeHHUS,
anepTypHou auadparMbel U CIEKTPAbHBIX XapakTepucTuk. [lepexon Mexay MmoJisiMu
OCYILIECTBIISIETCS C TTIOMOIIIBIO KJIaBUIIHU « Taby Wiu KJIaBUIl yIIPaBJICHUS KYPCOPOM.
HaumenoBanue
TekcToBoe moJie, coaepxallee Ha3BaHUE U KPATKOE ONTUYECKONW CUCTEMBI.
[TapameTtpsl npeameTa
[Ipu omnucanuu npeaMera HEOOXOAUMO ONPEACNIHUTh  CIACAYIONIUE €ro
XapaKTePUCTUKU
® THN NpeaMeTa — OMKHUN/ManpHU. MI3MeHeHne Thna mpeaMeTra BO3MOKHO
Ha)kaTueM KiaBullu «Space» uinu «Entery;
® [epeAHUIl OTPe30K — B 3aBUCMMOCTM OT THIIA IPEIAMETa MUMEET pPa3HbIU
CMBICI Y €IMHUIbI U3MEPEHUS;
e paaumyc npeaMera — B OOJBUIMHCTBE CIy4YaeB MPEAMET CUUTACTCS IJIOCKUM, U
€ro paguyc He 3aJ1aeTcs;
® Mepa BeJIMYUHBbI MPeAMeTa — OOBIYHO OCTaBJISIETCS IO YMOJYAHUIO.
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—————— T o p M HpOBAHMHSE ONTHYETCHKOH CHCTEMBHB ———]
MMpyHMEp ONTHYECKDOW CHCTEMB D:~0PALprimer 17:16 OPAL-PC
HawmeHoBaHue DHMED OMTHYECKOW CHCTEMH
MNpenmer AaALHErO THNA MsoepameHue
MepenHud oTpesOK
Fanuyc npepmeTta
Mepa EeAHYMHH npegHMeTa

EAHMHErD THNA
MEWEHHE OT nNa. I'aycca 0.0

Panuyc H3oEpakeHHA
Mepa BEAHYMHM H30EpaMEHHA

TR p - MHCK
Puc.I2.7.  Ilapamempwvl npeomema, uzoopasxcenus, ouagppazmoi.

MM

ﬂ]l}l npedMema oanvre20 muna npu 6bl4ucilerHuu ducmopcuu Moofcem Ovimb UCNONbI0EAH
pa3an? cnocob onucanus e2o pasmepa. CUHYCOM, MAHCEHCOM, aubo npocmo y2iom noiid
3PEHUAL. Benuuuna npedMema npu 5mom He USMEHAEemCH. Hu na xaxue xapakmepucmuku
ONMUYECKOU Ccucmemvl. NOMUMO ()I/ICI’}'ZOpCI/lM mepa  eeluUduUHbl npedMema GJIUSIHUA He
oKa3svleaem.

[TapameTpsl n300paxeHus

e TN wu300paxkeHuss — OmwxHUN/DanbHUR. V3MeHeHHe TuUma BO3MOXKHO

Ha)kKaTueM KiaBuIiu «Space» ninu «Enter»;

® [O0J0:KeHUe H300pakeHUusi — Ui M300paKeHHs CyIIECTBYEeT JBa crocola

ONpEIENICHHs €ro MoNokeHus: «OT MOBepPXHOCTH (3pauka)» win «CMmeleHue

or miaockoctu I'aycca» (u3meHeHue mo kiaBuiie «Space» win «Enter»). B

[IEPBOM CJIy4yae MOJOKEHHE M300paKEHHUE 33aJaeTCsl HEMOCPEACTBEHHO 3aJHHUM

OTPE3KOM, a BO BTOPOM CIIy4yae IOJIO)KEHHE H300paKEHUS OIpeAesIeTCs

OTHOCHUTENFHO IJIOCKOCTH ['aycca (TJIOCKOCTH W300pa)KeHHsl UIsi OCHOBHOM

JUTMHBI BOJHBI B TAPAaKCHAILHOM MPUOIMKEHNN );

e paauyc u300pa:keHusi — B OOJIBIIMHCTBE CIy4yaeB M300pakKEHHUE CUUTAETCS

IJIOCKUM, U €T0 paJnyC HE 3a7acTCH;

e Mepa BeJIHYMHbI H300paKeHust — OOBIYHO OCTABJISETCS M0 YMOIYAHUIO.

3ajaHue BEJIMYMHBI IPEeIMETa WU U300pakeHus

MosxHo 3anaBaTh JMOO BEJIMYMHY HIpeaMeTa, JU00 BEINYUHY H300pakKeHHUS.
Bb160p npou3BOAUTCS NEPEKIIOUEHUEM 3HA4YEHMsI TeKCToBOro mnons «Bennuuna
npeameta» / «BennuumHa n3zoOpaxeHus». B 3aBUCUMOCTH OT TUNA IpeaMeTa WIH

I/I306pa}KCHI/IfI €ro BCJIMYMHaA UMECT paSHBIﬁ CMBICII U CAUHUIBI U3MCPCHHA.
Venoevie pasmepwi 3a0aromcs 6 2padycax, MUHymax u ceKyHOax CO2IACHO CIedyIOujemy
Npasuny: yenas 4acmov OelCmeumenbHo20 YUcia mpakmyemcs 6cecod Kaxk 2paoycsl, nepsevle
06e OecssmuuHnvle YUPDPLL NOcie 3anamoll — KaKk MUHymol, ciedyloujue ose yugppvl — Kax
CeKYHObl, Ocmaibhvle Yyugdpvl — Kaxk decaimuyHvle 0oau cekyHovl. Hanpumep: 80.36402 — 80
epaoycos, 36 munym u 40.2 cexyno, 35.3 — 35 epadycos, 30 murym.

AneptypHas quadparmMa u BXOJHOH 3pavyoK
[Tonoxxenue anepTypHoi quadparMbl OMUCHIBACTCS IBYMSI BEIMUYMHAMU:
o «ND» — HOMEp MOBEPXHOCTH, TOCJIC KOTOPOW pacmojiaraercs nuadparma.
Ecnu nnadparma pacnosnoxeHna nepea onTuueckoi cucremoii, ND=0.
e «SD» — paccrosHHE OT MOBEPXHOCTHM C HoMepoM ND 10 ameprypHOM
muadparmbel ¢ yaetoMm npasmia 3HakoB. s ND=0 paccrosinue mamepsiercs oT

IIEPBOM IIOBEPXHOCTH. 25 . 000000 N

SD oonoicHo umems mom dice 3HAK, MO U NOKA3ameNlb NPeNOMAEHUs Cpeobl, 8 KOMOPOU OHA
Haxooumcs (kpome cnyuas ND=0). Kpome mozo, 0HO 00mdcHO Obimb MeHbUie, uYem
paccmosiHue MmedxHcoy NOBEPXHOCMAMU c HoMepamu ND u ND+1.
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Huagpaema ne 0ondcha Haxooumvcs OIU3KO K HOBEPXHOCMU NpeoMema, U300padceHus uiu
APOMENCYMOUHO20 U0OPANCEHUSL — DO MONCEM 6bl36amb COOU Npu pacueme peanbHbiX
yuetl.

Bmecto monoxeHust anepTypHoOd guadparMbl MOXKHO 3aJaTh IOJOKEHUE
BXO/IHOT0 3pavyKa NyTeM IepekioueHus 3Hauenus nois «Jluadparmay. [Ipu sTom B
nosne ND nosBisiercs npusHak 999, a SD TpakTyeTcs Kak MOJOKEHUE BXOIHOTO
3paqKa.11CHOHB3OBaTB BXOHHOﬁﬁ3paQOK IPHUHATO B CUCTEMAX C TCIICHCHTPHUYCCKHUM
XOJ0M JIy4eil.

Aneprypsl

3amanue anepTyp BO3MOKHO HECKOJIBKUMHU CIIOCOOaMHU:

[lMaoparma =l S = ] MM

® 3HAYECHMEM IIEpeHeN anepryppl ASIILEERGIETRITES .
[luadparma s B 8D = &M riH

e 3HAYCHUEM 3aJHEH anepTypbl SILELMGULTRETES e,
ITELT R EH ND= | SD = 2] MK

® BBICOTOI Ha nuagparme H R — .

[lepexmiouenne Mexay crocodamMu TMPOU3BOJIUTCA B TEKCTOBOM  IOJI€
«Ilepenusis aneprypa/ 3aanss aneptypa/ Beicora mo Y». 3HadeHue amnepTypsl
3a/1aeTcs B COCEAHEM TOJIE.

OCHOBHBIE CIIEKTPAJIbHBIE XaPAKTEPUCTUKHU ONTUYECKON CUCTEMBI

Paboune nauHBI BOJH ONTHYECKOM CHCTEMBI 3a/1al0TCs B ToJie «JJIMHBI BOJIHY.
3HaueHUs JUTMH BOJIH MOXHO JIMOO 3aJjaBaTh CaMOCTOSITENIbHO, JIMOO BhIOMpATH U3
CIUCKAa CTaHAApTHBIX JUIMH BOJH. B nynkre «CrangapTHble AJIUHBI BOJH»
NEPEeUrCIICHbl CTaHAAPTHBIE JITMHBI BOJIH M COOTBETCTBYIOIIME MM 0OO3HaueHus. B
KoioHke «Homep» pacmnosnoxkeHo mnepeMenaeMoe IMoje, ¢ MOMOIIBI0 KOTOPOro
IPOU3BOJUTCS BHIOOP: OHO YCTAHABIMBAETCS HAMPOTHUB BHIOPAHHOW JJIMHBI BOJIHBI,
3aTeM B HEro BBOAMTCS HOMED, MOJ KOTOPBIM 3Ta JIJIMHA BOJHBI OyJIEeT 3aHECEHa B
OKHO «/[7TMHBI BOJHY», 1 HaxkuMmaetcs kiaBuiia «Entery». /[nuHBI BOTH HymepyroTcs,
HA4YMHAs C HYJIEBOM.

BHEDD CTAHOAAPTHHX AOAHH BOAH

Homep [lAMHA BDAHHW B HMHKHM
m.36501
0.40466
m.43405
m.43583
m. 48000
m.48613
m.48800
m.54607
m.58756
m.58230

ENTER — Busop. ESC — Bwmxon

Puc.I2.8. Cmanoapmmuuie Onunbl 80JH.

KoHCcTpyKTHBHBIE TapaMeTpbl
B 3TOM myHKTE 3a/1aH0TCS OCHOBHBIE KOHCTPYKTHUBHBIE ITAPAMETPhl ONTHYECKON
CUCTEMBI (paJuyChl, OCEBbIE PACCTOSHUS, CBETOBBIE BBICOTHI, ONTHUYECKHE CPEJbI).
KoHcTpykTUBHBIE MapaMeTphl 3alMCBHIBAIOTCS B BUAE TaONMIBI, B KOTOPOM IO
CTPOKaM paclioyiararoTcs MOBEPXHOCTH, a IO CTONIOLAM — €€ pa3JInyHbIe MapaMeTphl.
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————— TP o p MM pOBAaAHMHSE ONTHYEC CGEHKO OH CHCTERMB—————
[MpurEp ONTHYECHKOW CHCTEHMH D=~0PAL~primer 12:37 OPAL-FC
Panuycu Ocegue pacct. BucoTw Mapru Kar [lokazaread npeAoMAEHHA

Poccuna LO=0.5461 Li=0.4800

BO3NYX 1.0000000 1 .00660000n

08 _ 34000 2 _O0oon Tan 1.6521204 1_6623421

L5 .2B000 2 . O00OOo K8 1.5182959 1.5224062

—364._42000 BO3NYA 1.00000008 1 .0000060

Puc.112.9. Koucmpykmuenvle napamempul.

e Paauychl — paguyc NOBEpXHOCTH. Pannyc MmiIoCKol MOBEPXHOCTH CUUTAETCS
pPaBHBIM HYJIIO. DTOT CTOJOELl ONpENeNsieT YUCIO HMOBEPXHOCTEH B CHUCTEME.
Ileppoe mycroe mone CYUTAETCA TPU3HAKOM OKOHYAHUSA  OIMCAHMSA
NOBEPXHOCTEH M €caM 3a HHUM €CTh 3aloJIHeHHBIE TMOJs, OHH OyayT
UTHOPUPOBATHCS.

e QOceBble pacCTOSIHUSI — PACCTOSHMS MEXAY NOBEpPXHOCTAMU. Eciam
OpeabIAYyINas IOBEPXHOCTh SIBISIETCS  OTPAXKAIOLIEH, BEIMYHMHA OCEBOIO
PacCTOSIHUS MEHSET 3HAaK Ha MPOTUBOIOJIOKHBIM.

e BricoThI — pa3Mepbl 30H NPOIYCKaHUS HA MOBEPXHOCTSX. 3allOJIHEHHUE 3TON
KOJIOHKHU HE SIBJISIETCS 003aTEIbHBIM.

e Mapku cTeKko1 — MapKa CTEKJIa M3 KaTajora CTeKos. Perucrp, Ha KOTopom
BBOJUTCS 3HAUeHHE Mapku, Oe3paznuyeH. Eciu mone B 3TOM KOJOHKE
3amojHeHo mpolernamMu WU B HEro 3aHeceHa mudpa «1» unm «-1», cpena
BOCIIPUHUMAETCS KAK BO31yX. ECiIM MOBEPXHOCTH OTpakarouiasi, Ipu HEYETHOM
0 TOPSAKY XOJa Jydya OTPAKCHUM IEepel] Ha3BaHUEM WM HOMEpPOM MAapKH
MaTrepuasa MOSBIAETCS 3HAK «—».

O pMMUPpODEAAHHME 0O N THYERLCIEKO OH CHCTEMBHB —————
ONTHYECKOW CHCTEMH D=~ 0PAL> 12:31 OPAL-PC
Panuycwu OceBue paccTt. BucoTwm Mapku Kat [lokazatTead npeADMAEHHA
Poccun LO=0_.5461 ILi=

BO3YxX 1 . [ENENENENEN

—800 . 0O0E =75 . DOEOH —BO3INYX —1 . DAOE0E0
600 . A0E0H BO3NYK 1 . 00OOE0H

Puc.6.13. Iloxazamenu npenomienus 0 ompasxcaroujeii n0BepPXHOCHU.

¢ JIOKa3are/im IpPeJIoOMJICHUA — CCIIM 3aJaHa MapKa CTCKJIa, TO IIOKa3aTclInu
MMPpEJIOMIICHUA JIA BCCX AJIMH BOJIH BBIYMCIIAIOTCA aBTOMATHUYCCKH, €CIIM MapKa
CTCKJIa HC 3aJaHa, TO IIOKa3aTciinu IIPCIOMICHHUA MOI'yT OBITH 3aJaHbl
CaMOCTOATCIIbHO JJIA BCECX JJINH BOJIH, 3aJaHHBIX B Ta6HHHC

IMPHUCOCANMHHUTCIIbHBIX XapaKTCPUCTHUK.
Ilpu nepexooe u3z mabauybl ONUCAHUA ~KOHCMPYKMUGHbIX NAPAMEMPO8 6 MEeHIO
A8MOMamu4ecky nepecuumvléaiomcs NnoKazamenu NperomieHus Oas 6cex cped, MapKu
KOMOPbIX USMEHANUCL Nocie 6xo0a 6 smy mabauyy. Eciu usmenen ooun unu HecKoabKo
nokasamejei cpeovl, MO OHA CUUMAEMCS ONUCAHHOU nokazamensimu nperomieHus. Ilpu
9MOM MApKa CMeKIA UCHOPUPYEMCsl, HO He YOupaemcs agmomMamuyecKu.

e Karanor — B cronbue «Kar» 1qms cpeasl MOXeT OBITH 3aJaH KaTajor

OIITUYCCKUX MaTCpUaJIOB. HYCTOC M0JIC B 3TON KOJIOHKE YKa3bIBA€T HA TO, 4YTO

ONTUYCCKUMN MaTcpuall IPUHAIJICIKUT KAaTaJIory 10 YyMOJ9aHH1O.
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Bcnomozamenvhvle couemanus knaguw 05 pabomul ¢ madauyen:

«Altr+«F7» — konupyem cooepaicumoe mekyuje2o nois 6 oygep;

«Alty+«C» — nomewaem cooepacumoe dOyghepa 6 mexywee none;

«Altr+«K» — yoansem codepoicumoe nonsa u “‘noomseusaem’” ece HUMCE PACNONONCEHHbIE
noJsl mekyujell KOIOHKU,

«Alty+«I» — 6cmasnsiem neped meKywum nojiem nycmoe noie, CO8U2dsl 6Ce pacnoioNCeHHble
HUdIce NOJIs HA OOHY CIMPOKY GHU3.

ITapameTpbI BHEOCEBBIX NYYKOB
B 3TOM myHKTE MOXHO 3a1aThb KOOPAMHATHI HA NPEIMETE U BUHBETHUPOBAHUE
BHEOCEBBIX ITy4YKOB. KOOpAMHATBI TOYKM, M3 KOTOPOW HCXOAUT BHEOCEBOW ITy4YOK
MO’KHO 33JaTh a0COJTIOTHBIE WM OTHOCUTENbHBIE. OOBIUHO 33/1aI0T BHEOCEBBIC ITyUKH

C OTHOCHTEIIPHBIMH KOOpAUHATAMU & =1.0 y o=0.707

MNoeepxnoctes Baok MNMepectposka Hactpouwtes BunoanuTh
PAL~primer 20:07 OPAL-—.
MpenHeT . H30EpaAKEHHE . HADD AN HMA | TEMB
KoHCTpYKTHMBHBE NapamMeTps HiospaweHue EAMMHEID TMNA
Heuenus ot _n. Taycca 0.0
CNeKTpAABHBE XAPAKTEPMCTHKM Panuyc u3ospaxeHHn
NapaMe Tpel JKpAHWPOBAHMA Mepa BeAMYMHB M30EpANEHMA
MapakcHaAbHBE XAPAKTEPMCTHEM
napaMe Tpel BHEOCEBBX NY4KOB
BHHLETHPOBAHMWE OTPE3IEH PACCTOAHMHE
rp.HMHCEK g penHHE FANHHE A0 JMAaPpar Hbl
2 _ EENENGNG 3 _ G
1.245143 eI 010]0]0)
m.m eI 010]0]0)
m.m eI 010]0]0)
m.m 3 GGG

Puc.112.10. Ilapamempul 6Heocesvix nyykos.

Kpome Toro, B 3T0O# Tabiuile sl KaXKJ0TO U3 BHEOCEBBIX MMYYKOB MOTYT OBIThH
3aJ1aHbl:
® OTHOCHUTENbHOE BUHBETUPOBAHUE MyUYKa Ha anepTypHOil 1uadparme;
® 3HAYCHMS TMEPEAHETO M 33JHET0 OTPE3KOB (CMEIICHNE OT 33JaHHOTO 3HAUCHUS
B Ta0uie «Ilpeamer, nuzodpaxkenue, iuaparma);
® paccTosHHE 10 TuadparMbl (CMEIIEHHE OT 3aJaHHOTO).

ITapakcuaibHble XapaKTePUCTUKH

Brruucnenne mapakcuaibHBIX XapaKTEPUCTUK CUCTeMbl. Kpome KapauHaIbHBIX
otpe3koB ontudeckon cucteMsl (F, F', sF, sF', sH, sH') B 3Tom mmyHKTE BBIYUCIAIOTCS
JUTMHA onThueckor cuctemsl (L), mepeannii u 3aganuii oTpe3ku (S, s'), MOJ0KECHHE
wiockoctu [aycca (s'G), 06o6menHoe ypenuuenue (V) u nojoxxkenue 3pavkoB (sP,
sP").

JlnmHA ONTHYECKOM CHUCTEeMBI ISl OJIM3KOr0 HM300paKCHHS BKIIFOYACT B CeOs
pabouuii 3amuuii oTpe3ok s'. KapaumHaibHbIE OTPE3KW W JJIMHA OMPENETSIOTCS IS
OCHOBHOW JUIMHBI BOJIHBI, JIJIi OCTaJbHBIC BEIMYUHBI OMPENETSIOTCS TaKXKe IS
JIOTIOJTHUTENBHBIX IJTUH BOJIH.
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HCTEMA "DBEDXHDCTb

KOHCTpYKTHMEHHE NapaMeTpo
naparmeTp BHEOCEBHX Nyuykoe BO30YR
CNEKTPAAbHHE XAPAKTEPHCTHHH T

NAapaMeETpH JKPAHHPOBAHHA K8
BO3MYX

Baox Mepectpovka Hactpoute Bunoanute

19:

24 OPAL-PC

Mokazateau NnpeADCHMAEHHA

LO=0.5461
1 . OO
1.6521904
1.5182925%9
1 . 0QOQO00n

ﬂapancuanhuue XApAKTEPHCTHEH
3

L1=m.4800
1 . OO
1.6623421
1.5224062
1 . 0QOQO00n

sF

F* g g
1999857 -198.6554 123.5034
s’ s'G U

CHM2 CHM2
123.50341 123.50341 -199.98572
193.50341 193.63366 — . Dnnnz
0000k

123.50341 123.59727

zH’ L
—6.4823 205 .50
P!
Cantp>»
=5.01 300
—5.01340
—5.0i261

1.3303

F
—-197.9857

(nnT;)
a - OO
% - OOomn

- DO 1.845%98

Puc.I12.11. Ilapaxcuanvhble Xapakxmepucmuxu.

UToOBl BBIYUCINATH TAPAKCHATBHBIC XaPAaKTCPUCTUKH YaCTH ONTHYCCKOUN
CUCTEMbl €€ HaJ0 BbIICIUTh MPHU MOMOIIM KiIaBUIIM «F7» (s OTMEHBI OTMETKH
NMoBTOpHO HaxaTh «F7»). BeimeneHHass 4acTh ONTHYECKOW CUCTEMBI JOJIKHA OBITh
HEIIPEPBIBHOM.

OcTtajnbHbIe MYHKTHI MEHIO
OcranbHbIe MyHKTHl MEHIO B pamMKax AUCHUIUTHHBI « OCHOBBI ONTHUKIY OOBIYHO
HE UCIOJIB3YIOTCS:

o «ChnekTpajibHble XapaKTePUCTHUKM» -  OINKCAaHUE  CIEKTPAIbHOTO
MHTEpBaJa, OTHOCUTEIbHBIE CIEKTPaJbHbIE 3(PQPEKTUBHOCTU JUIsl OTACIIBHBIX
JUITMH BOJIH (C BO3MOKHOCTBIO 33/IaHMSI IONIOJIHUTEIbHBIX JUIMH BOJIH);

o «IlapameTpbl JKpPaHHMPOBAHMSA» —  ONpPEAEIEHUE  SKPAHUPYIOLIEH
IOBEPXHOCTH Y BEJIMYHUHBI OTHOCUTEIBHOTO 3KPAHUPOBAHNS;

o «[labapuTbl mNoOBepxXHOCTE» - onucaHue oOJacTed NPONMyCKaHUd Ha
OTJIETIbHBIX MMOBEPXHOCTAX JJIsI CUCTEM, HE UMEIOLIUX OCEBOM CUMMETPHH;

o «IloAroHKM XapaKTepUMCTHUK» — MOJArOHKA MNapaKCHAJIbHON XapaKTEPUCTUKHU
[0/l 3aJaHHOE 3HA4YE€HHE IyTEM HW3MEHEHUS OJHOI0 W3 KOHCTPYKTMBHBIX
[IapaMETPOB CUCTEMBI;

o «IlapameTpsl pacuera HAPUMCCOB» — 33JaHUE MapPaMETPOB NPEIMETa,
ONTHYECKOW CHUCTEMbl M TPUEMHHKA, HEOOXOJUMBIX IUIsl pacyeTra HapIucc-

addexkra.

M2.2.3. MeHto «lNoBepxHOCTb»

«IToBepxHOCTE» — OOBEIMHSCT NEUCTBUSA, INMPEAHA3HAYCHHBIC JJI OIHUCAHUS
dbopmMbl HeCHEPHUUIECKUX MOBEPXHOCTCH M B3aMMHOTO PACITOJIOKCHHS TTOBEPXHOCTEH,
HE HaXOIIUXCs Ha obmeir ocu. B pamkax mucnuruimabl «OCHOBBI ONTHKHY ITH
MYHKTBI HE UCTIOJIb3YIOTCHI.

M2.2.4. MeHwo «Bnok»

«bI11oK» — 00BeIMHACT NEHUCTBUS, CBSI3aHHBIC C OMMCAHHEM YacTeH ONTHYCCKOM
CUCTEMBI, TTOJIOKEHUE KOTOPHIX MOXKET U3MEHSATHCSA B Mporiecce (OPMUPOBAHUS WITH
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pacyeTa XapaKTEPUCTUK OINTHUYECKOW cuctembl. B pamkax nucuuruinHbl «OCHOBBI
ONTUKW» 3THU ITYHKTHI HE UCITOIB3YHOTCS.

M2.2.5. MeHto «[lepecTtporikar»

«IlepecTpoiika» — mpeAHa3HAUYECHO Ui MNpeoOpa3oBaHUN BCEM ONTUYECKOM
CUCTEMBl WM €€ 4acTH. J[OCTYNmHO TONBKO TOrja, Korja Ha 3KpaHe OTOOpakeHa
Ta0IUIa KOHCTPYKTUBHBIX MapaMeTPOB.

o «O0epHyTb» — oOOOpauMBaHME BCEM ONTHYECKOM CHUCTEMBl WIH €€

OTMEUEHHOM 4acTHu;

o «MacmTabupoBaTh» — MacIITAOMPOBAHUE OMNTHUYECKON CHCTEMBl WM €€

OTMEUYEHHOM YacCTH;

e «Pammycbl 1o craHa. pAAY» — IPUBEACHUE PACCUUTAHHBIX pPaJUyCOB

ONTUYECKOW CUCTEMBI K CTAHAAPTHOMY PSNY;

e «BcTaBUTH NOBEPXHOCTH) — BCTABKA MIOBEPXHOCTH;

e «KommpoBars 0TME4eHHOE» — KOIUPOBAHUE OTMEUCHHBIX MOBEPXHOCTEN B

BbIOpaHHOE MECTO;

o «llepemecTTH OTMEYEHHOE» — IIEPEMELICHUE OTMEUYEHHBIX IIOBEPXHOCTEN B

BBIOpAHHOE MECTO;

e «YIaJauTh OTMEYEHHOE)» — YJIaJICHUE OTMEUEHHBIX TOBEPXHOCTEM.

Paria Cuctema [losepxHocte Baok Hactpoute Bum
ONTHYECKOW CHMCTENMB
Panuycwu Ocegne paccT. BucoT
MHacuTaeHpOBATH
Papuycw no cTann. pany

108 . 34000 3 . O BcTaBMTeE NOBEpPXHOCTH

55 . 28000 L 01 010[0]0] KonupoBaTs OTHEYEHHODE

—364 . 42000 MNepeMECTHTE OTHMEYEHHODE
YpnaauTe OTHEUYEHHOE

Puc.I12.12. Mentw «llepecmpotikay.

Jl5is paboThI C 4acThIO ONTHUYECKOW CHCTEMBI €€ HaJ0 BBIICIUTH MPU MOMOIIU
kiaBuu «F7» (1711 OTMEHBI OTMETKH MOBTOPHO HaxkaTh «F7»). Beigenennas yactb
ONTHYECKOW CUCTEMBI JI0J>KHA ObITh HEPEPBIBHOM.

IIpn BcTaBke M IEpEMEIICHUM NOBEPXHOCTEM OHM BCTABIIIOTCA IEpeN
MMOBEPXHOCTHIO, HA KOTOPOW B JAaHHBIM MOMEHT HAXOIUTCS Kypcop. Eciau B cucreme
HET OTMEUYEHHBIX MOBEPXHOCTEM, TO MOSIBISAETCS 3aIPOC HA BBIIIOJHEHUE JEHUCTBUSA
(obopaumBaHus, MacIITAOUPOBAHUS, TIEpecUeTa paanuycoB) Haj Bceil cuctemoin. [Ipu
o0OpauMBaHUM W MacIITa0MPOBAHUM ONTHYECKOM CHUCTEMBI COOTBETCTBEHHO
MEHSIOTCSl TapaMeTpPhl IPeaMeTa, N300paxKeHHs U Juapparmsl.

M2.2.6. MeHto «HacTpouTb»

DTOT MYHKT MEHI0O OOBbEAMHSIECT IEHCTBUS, MEpexoja OT OJHOTO crocoba
oTOOpaXXeHus JaHHbIX K Apyromy. B pamkax nucuuruinHbl «OCHOBBI ONTHKWY» ITH
MYHKTBI HE UCTIOJIb3YIOTCHI.
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M2.2.7. MeHto «BbINONHUTL»
«BBINOTHUTEY — O0OBEOUHSAET KOMAaHJIbl, MpPEJHA3HAYEHHbIE JJIs BbI30BA
CILy€OHBIX IPOrPaMM MPOEKTUPOBAHUS ONTHUYECKUX CUCTEM:
e «AHaqmu3 aleppaumiD» — mnepexo] K IYHKTY «AHanu3 rabapuToB U
abeppartuiin;
«AHAJIHN3 U300paKEeHUsD — MEPEX0/]I K MyHKTY «AHaJIN3 BOJIHOBOTO (DPOHTAY;
«OnTumMu3anusD — Nepexo]l K NyHKTy «ONTUMH3ALUSY;
«TexHoJ0rus» — nNepexo1 K MyHKTy « TexHomorus»;
«Karajor crekjga» — mepexol K pabdoTe C KarajoraMud OINTHUYECKUX
MaTepHuaoB;
e «KaabKyJasiTop» — BbI30B BCTPOCHHOI'O KaJIbKYJIATOPA;
o «BbIxoa» — 3aBepuieHue ceanca pabotel ¢ OPAL-om.

112.3. O6wue npuHyunbl pyHKYUOHUpPOB8aHusi 6s10ko8 aHanu3a

Jlnst BeI30Ba OJlOKa aHalIM3a ONTHYECKUX CHUCTEM HEOOXOAMMO B MEHIO padoT
BbIOpATh MyHKT «AHAIU3», U B OTKPBIBIIEMCSI IOJMEHIO BBIOpaTh TpeOyemyro paboTy
aHanmsa.

Bo Bcex Onokax aHaimu3a JKpaH JACJIUTCS Ha HECKOJbKO oOiacted (OKOH),
KOTOpbIE MMEIOT (PUKCHPOBAHHBIN pa3Mmep W pacmoiiokeHue. Kaxmpoe okHO mmeer
3arojIOBOK, PacroJOKEHHBIH B €ro BEpXHEH CTPOKE, aKTMBHOE OKHO BBIICISCTCS
I[BETOM 3aroJioBKa.

3Havennss GQyHKIMOHAJBHBIX KJIABUII
B HmwxkHell cTpoke 5KpaHa (CTpOKE MOJCKAa3KH) OTOOpaxaroTcss (yHKIUU
OCHOBHBIX TOPSIYMX KJIABHILL
e F1 Help — BbI3bIBa€T BCTPOEHHYIO CUCTEMY IIOMOIIH;

F2 Menu — BbI3bIBaeT MEPEX0/1 B MEHIO BBIMOJIHAEMOT0 0JIOKA;

F3 Com — BbI3bIBaET nEpexo] B PEKUM KOMAHIHOW CTPOKH;

F4 Prtkol — otoOpakaet oryaBiienue (paiisia mpoToOKoa;

F5 Full — pa3zBopaunBaeT OKHO OTOOpa)KeHHS Ha MOJTHBIN SKPaH;

F6 Text/Graph — nepexkiouaeT pexXUM OTOOPAKEHHUSI M3 TEKCTOBOIO B
rpadpuueckuii u 00paTHO (HeAKTHBHBIN B JaHHBII MOMEHT PEXHUM
0TOOpa)kaeTcs B CTPOKE MOJICKA3KM);

e F7 Print — BbIBOAUT KONMIO pE3yJbTaTa M3 aKTUBHOTO OKHAa MW (paiina
IPOTOKOJIA HA BHEIIHUWA HOCUTEIIb;

e F8 Load — 3arpyxaet TeKCTOBBII (ailsl Jy1s1 0TOOpaKE€HUsI B TEKYLIEM OKHE;

e F9 Save - 3anomMuHaeT B apXWBE€ ONTHUYECKUX CHUCTEM pE3yJbTar,
OTOOpaKEHHBIN B aKTUBHOM OKHE, B opMe, JOCTYyTHOM JIJIsl IPOCMOTDA;

e F10 Quit — BrImosHAET BBIXOJ B OCHOBHOE MeHI0 OPALa.

100



OxHa BBO/1a/BBIBOIA

Cucmera—llpyMep ONMHYECKOR CHCMEMH PaGoma—RT 13:26 OPAL-PC
Menu Edit
1. Jadanne pexnMob pacuema rabaprmob MNyuox -+ B4
Z. lNapakcHanbHHE XAPAKMEPHCIMEH Konmyp —kinagpparma -

3. CyMvw W abeppauvH JefAdena

. HapaxmepHcmHEH raabuHwx ayqen nyquxob
. Afeppaynn oceboro nyuxa

. AGeppauynr BHeocebwx nyuxob

. #od ayuen B onmMueckof cHCcmeMe

. JaMecmmb rabaprmd Ha BHuMcneHHwe

im R

labapums nyuxob

oc. nad.

ZE.F19

Command——>
1Help ZMenu 3Com. .. 4Prtkol 5Full GText TPrint BLoad O95ave 16(uit

Puc.I2.13. Ananu3z 6 epaghuueckom pesxcume.

OkHO «Menu» COAEPKUT MEHIO paboT aHanmu3a, Ui BHIOOpa IMyHKTa MEHIO
MOTYT OBITh MCIOJIB30BaHbI JINOO KJIABUIIM YIPABICHUS KYpCOPOM, TUOO 1U(POBBIE
KJIABUIIIM C HOMEPOM COOTBETCTBYIOLIErO MyHKTA. [1ocie BbINOTHEHNS TyHKTa MEHIO
Kypcop Ju00 BO3BpaIIaeTcsi B OKHO MEHIO, TUOO OCTAeTCsl B aKTUBHOM OKHE BBIBOJIA.
B nocnennem cinydae s Bo3BpaTa B MEHIO Hazno HaxaTh «Esc» wim «F2». OxHO
«Edit» comepXUT HACTPOMKM BBHIOPAHHOTO MyHKTa MeHIO. [lepekitoueHue Mexmay
OKHOM MEHIO M OKHOM PEIAKTUPOBAHHS MPOUCXOAUT Mo kiaBumaM «Taby» mu6o
«Esc». llpm nHaxatum «Esc» caenaHHble B OKHE PEIAKTUPOBAHUS W3MEHEHUS
OTMEHSIIOTCSL.

BriBon pe3ynbTaToOB aHaiu3a MOXKET MPOU3BOJUTHCS B HUKHEE OKHO WM Ha
nojHbIM dKpaH. Iloackazka 1O MOJB30BAHMIO OKOHHOM CHCTEMOW BBI3BIBACTCS
koMOuHaruen kiaBuil «Alty+«F 1.

BrixonHbIe 1aHHBIE MOTYT OBITH MPEACTABICHBI B TEKCTOBOW WU rpadudecKoi
dopme. TlepexmrodeHre MEXTy STUMH PEKUMaMH BBITIOJNHSCTCS KiaBHIiIeH «Fo6y.
JI1s1 HEKOTOPBIX MYHKTOB MEHIO MOET CYLIECTBOBATH TOJBKO OJIMH U3 PEXKUMOB
BbIBOa. Eciu BBIBOJMMBIE NaHHBIE COMEPXKAT OOJIbIIE CTPOK WM KOJIOHOK, YEeM
yMEUIAETCd B OKHE BBIBOJA, MOXKHO MHPOCMATPHUBATh TEKCT C MOMOIIbIO KJIABHIII
yIpaBJIEHUs KypCOpPOM.

TexcroBblii U rpaguYecKknii pe:KUMbI 0TOOPAKEHUS
B rpajguueckom pexume B pse ClIydacB BO3MOXHO H3MEHEHHE HEKOTOPBIX
napaMeTpoB OTOOpakeHUs TNpsAMO B OKHe BbIBOAa. Habop mocTynmHbIX B
MHTEPAKTUBHOM PEXUME JICUCTBUI 3aBUCUT OT BBINOJIHsIEMON 3a1a4uu. Kak rnpasuio,
HOJHBIA HaOop (yHKUMN, CBOWCTBEHHBIX KOHKPETHOHN 3amade, oOecnedyuBaeTcs
TOJIBKO B IIOJJTHOOKOHHOM PEXKHME.
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Jlnis 6onpImMHCTBA TpaduIecKuX 00BEKTOB aKTyalbHBI J1BA MPaBUiIa;

® [IpU U3MEHEHUH PAa3MEPOB UJIHU MOJIOKEHHUSI KAaKOT0-IN00 00bEKTa yiepiKaHue
B HAXXaTOM COCTOSHUM KJaBuiind «Shifty» yMmenbliaer mar uameHeHuit o 1
NIUKCENa,;

e Haxarue knaBull «Gray+» um «Gray—», pacrnojio)KEHHbIX B IPAaBOW YacTH
KJIABUATYPBI, BBI3bIBAECT IPONOPLMOHAIBHOE PpACIIUPEHUE WIH CYKCHHE
BBIJIEJICHHBIX 00J1acTei.

Jlns rpadpuka ogHOMEpHOM (hYHKITUU:

e «Space» — HapUCOBaTh KOOPAUHATHYIO CETKY;

o «Alt»+«Space» — 0T0Opa3uTh penepHoOe MEPEKpPecTue C OTOOPAKECHHUEM €ro
TEeKyLuX KoopAauHat. llepemelienrne penepa NpoMCXOIUT € MOMOILBIO KJIABUII
ynpasiaeHus KypcopoM. lIpu moBropHOM Haxkatum «Alt»+«Space» penep
UCYE3ACT.

B cnyyae oToOpaxkeHUsI HEKOTOPOro ce€4eHHUsl (TOYEYHOM auarpaMMbl, KapTbl
YPOBHE):

e «Space» — TMOSABICHHE HA H300paKEHUU NPSIMOYTroidbHON pamku. [lpu
MOMOIIIM KJIABUIII YTIPaBJICHUS KypcOpPOM MOXHO JINOO MEHSTh pa3Mephbl paMKH,
100 nepemenars ee (MepeKIIoueHne MeXIy pexkuMaMu 1o kiasuie «Ins»);

o «Enter» — yBenuuenue BblIeNeHHOW obnactu, «KF6» — Bo3BpaT K
IIEPBOHAYAJILHOMY BUAY KAPTUHKH.

ITpyu wnCHONB30BaHMU TPEXMEPHON TrpaduKu B IMOJIHOIKPAHHOM pEXKUME B
[IPABOM HM)KHEM YIUIy DJKpaHa BBIBOJUTCS B JIOIOJHHUTEIBHOM OKHE MEHBILIErO
pa3Mmepa “ckener”’ rpaduka, Bce ACUCTBUS NPEIBAPUTEILHO BBINOIHIIOTCS HaJ ATUM
“CkeneToM”’ M TOJBKO IO HaxaTuio «Enter» M3MEHEHUs NMEPEHOCATCS Ha OCHOBHOE
n3o0paxenue. B ciyuae eciau rpaduk oToOpakaeTcsi HE B MOJTHOIKPAHHOM PEXHUME,
OpU IONBITKE JEHCTBUN HAX HUM OH aBTOMAaTUYECKH IIEPEPUCOBBIBACTCS B
“CKeNIeTHOM” BHJIE U BO3BpAILAETCsl K OCHOBHOM (popme 0TOOpa)xKeHMsI TOJIBKO 1OCIIE
Haxatuss Ha «Enter». IlogpoOHast HMHCTpPYKUMsS BO3MOXXHOCTEM H3MEHEHUs
napaMeTpoB TPEXMEPHOIO OTOOPAKEHMsI BBIBOAUTCS MIPU HaXKaTUM Ki1aBUIIU «F1».

BriBoa pe3yibTaTOB Ha NPUHTEP U B (aidn

BbiBO pe3ysibTaToOB Ha MPUHTEP MPOU3BOJIUTCS MPU HAXKATUK KiIaBUM «F7».
[Ipeanonaraercs, 4To TEKCT nevaraercd Ha jauctax ¢popmara A4. Ilpu neuatu Tekcrta
Ha TPUHTEpP BBIBOAUTCS BCE COJIEPKUMOE OKHAa BBIBOJIA, BKIIIOYAs Ty €ro 4acTb,
KOTOpas B JaHHbIH MOMEHT He BHJAHA. Eclii NpHUHTEp OTKIIOYEH, MNporpaMma
npejiaraeT IMoJab30BaTEeIl0 COXPAHUTh pe3ysbTaThl B daiine. dDaiin, coaepkamiuit
rpaduueckyro HHGOpPMALIHIO, 3aIOMUHAETCS B OMHAPHOM BH/IE.

Jlnst coxpaHeHusl pe3yibTaTa M3 AaKTUBHOIO OKHA BBIBOJA HCIONb3YETCS
knaBuma «F9». TekcToBble pe3ysbTaTbl COXpAHATCS B (aillax ¢ pacuIMpeHHeM
«*.prny». B nosiBuBIIEMCS OKHE HEOOXOJIMMO yKa3aTh IUPEKTOPUIO U uMd Qaitna. s
no0aByieHHs B 3TOT k€ (haiiyl HOBBIX JAHHBIX MYHKT «NEW» HYKHO 3aMEHUTh Ha

«addy.
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Directory - d:wopals
File name - lab_G_pl] .prn Fnewd
Information— YacmomHo—KoOHMpACTHAA XapaKmMEPHCTMEA

Puc.6.14. Bvisoo 6 ¢aiin.

Bce TekcToBbIE pe3yJsbTaThbl, IOJYyYaeMbIE IO MEpPE BBINOJHEHUS Pa3IUYHBIX
IyHKTOB MEHI0O OJIOKOB aHainu3a, HakKalulMBaroTcs B  (ailjle MpOTOKOIIA
«protocol.prny». @aiin npoToKona aBTOMAaTHYECKHM OYHMIIAETCS MPU BXOAE B OJIOK
«@opmupoBanme». Haxongachy B 11000M 13 OJOKOB aHANM3a, MOXKHO IPOCMOTPETH
cozepxxumoe (paitnia mporokona npu nomoiu kinaBuu «F4». B ToT MoMeHT, koraa
Ha 2KpaHe OTOOpa)kaeTcsl OIVIABJIEHHUE MPOTOKOJA, €r0 MOKHO COXPAHUTh Ha JMCKE,
BOCIOJIb30BaBIIMCH KiaBuiieil «F9», nubo HaneyaTtarh, UCTIONb3Ys KiaBuiry «F7».

I12.4. AHanu3 cabapumoe u abeppauyul

M2.4.1. 3apgaHne pexxmmoB pacyeTa rabapuToBs

B 3TOM MyHKTE MOXHO YCTAaHOBUTH PEKHUMbI OMPEACIICHHUS] radapuTOB IMYYKOB
OINITUYECKON CUCTEMBI:

o «I'abaputsl MyykoB <peajibHble / 3aJaHHbIE>». <3aJJaHHbIe> — ra0apUThHI
Iy4YKOB  OMNPEICTSAIOTCS  3aJaHHBIMH  alepTypOM, BUHBETUPOBAHUEM U
CBETOBBIMH BBICOTAMHM Ha IMOBEPXHOCTAX. Ecnm mnpu 3TOM DIPOUCXOAUT
HapyIlICHUE YCIOBUM TMPOXOXKICHUS JIyded, TO peajbHble Tra0apuThl HE
BBIUHCIIIOTCS. W JAIBHEHIIWKA aHAIN3 ONTUYECKOM CHUCTEMBbl CTAHOBUTCS
HEBO3MOXHBIM. <PeajibHbIe> — NPOU3BOAUTCA ONPEACICHUE PEATBHBIX
rabaprTOB MyYKOB C YYETOM BCEX yCIIOBUN MPOXOXKICHHUS.

e «Yuer ycaoBus octporo kpas </[A / HET>» — yuyuTbeIBaTh J1 yCJIOBHUE
OCTPOTO Kpasi IPH OIPEACIICHUN PEATbHBIX Ta0apPUTOB.

e «Yuer cBeTOBO# BbICOTHI HA MOBepXHOCTAX <A / HET>) — yuuTtbsiBaTh 11
3aJIaHHBIE CBETOBBIE BBICOTHI HAa MOBEPXHOCTSX IPU OMNPEACIICHUH PEATbHBIX
rabapuToB.

e «IJkpanupoBanue nmy4ykoB <OrcyrcrByer / PeanbHoe / 3amaHHoe>» —
YUYUTBIBATH JIU SKPAHUPOBAHUE MTYUYKOB.

Crcmema—TlpiMep onmMUecKoA cHCMEMH PaGoma—RT 15:56 OPAL-PC
Menu Edit
1. Qadanve pemnmobd pacuema rabGaprmob lFadapums nyuxob-kpeansHued
2. MNapakcHanbHHE XAPAKMEDHCIMEH Yuyem ycanobua ocmporo xpan kA
3. CyvMn 1 abeppaynn 3efdena Yuem cbBemobwux Bwcom Ha nob-max—kHETA
4, TlaGapyums ny4xob Yuem sxpannpobanna nyuxob—kO0mcymcmbyemd
5. XapakmepucmmkH raabuwx ayuen nyuxob

Puc.l12.14. 3aoanue pescumos pacuema 2abapumos.

M2.4.2. NapakcuarnbHble XxapakTepucTuKkm

[TapakcuanbHble XapaKTEPUCTUKU AHAJIOTMYHBI ATOMY K€ IYHKTY B padote
«D@OpMUPOBAHUE», 3a HCKIIOUYEHUEM JUJIMHBI ONTUYECKOM CHCTEMBI, KOTOpas B
JAHHOM ITYHKTE HE BBIYUCIISETCS.
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Crcmema—TlpiMep onmMUecKoA cHCMEMH PaGoma—RT 15:56 OPAL-PC
[lapakcHanbHHE XApPAKMEPHCIMEH

F F* SF SF’ SH SH’
—199.98572 199.98572 -198.65537 193.568341 1.33835 -6.48231
3 3’ 3'6G u SP sSP
(Onmp ) (HMH) (HMH) (HMH) (Onmp )
a .Ba88R 193.568341 193.58341 -199.98572 1.83584 -5 .81388
1 .Ba88R 193.58341 193 .63366 —.B88az 1.82482 -5.81348
2 .BaB8A 193.58341 193.59727 .BBBa3 1.84598 -5.81261

Puc.I2.15. Ilapaxcuanvuble xapakmepucmuxu 6 O10Kke aHaiu3d.

M2.4.3. Cymmbl 1 abeppauum 3engens

[Ipy BBINOJHEHUM TPETHETO IYHKTA MEHIO PACCUMTHIBAKOTCS U BBIBOJSTCA B
BUJIe TaOJIUIIBI MOHOXpoMaTudeckue cymmbl 3eiaens. [Ipu nomomu cymm 3eiaens
BBIYUCIISIETC abeppauuu TpeThero mnopsaka. B pamkax aucuuruinHbl «OCHOBBI
ONTHUKW» 3TOT IMIYHKT HE UCTOJIb3YETCS.

M2.4.4. MabapuTbl Ny4YKoB

Omnpenenenue rabapuToB MyYKOB MPOU3BOAUTCS BCErJa IEpe]] BHIYMCICHUEM
abeppanuii. [Ipu pacuere rabapuToB BO BCIUIBIBAIOIIEE OKHO BBIBOJSTCS COOOIICHUS
00 ommOKax Mpu onpeesieHn rabapuToB, U MPeTyIpeKIal0Ie COOOIICHUS.

TekcTOBBIN pexuM
B stom nyHkre BblumcigroTcs nepenHue (Ax, Ay) u 3agnue (Ax', Ay')
000011IeHHbIE anepTypbl B ceyeHusix mo X U Y, 00OOIIEHHBIE MOJIOKEHHS 3PayKOB
(Sp, Sp'), xodbduIMEHTHI BEpXHEr0 W  HUXKHETO BUHBETUPOBAHUA U
cBeTopactpezeniene. Bce XapaKTepUCTUKHU BBIYUCISIOTCA JUISl KaXAOoro IMyyka
Ka>KJIOM JITTUHBI BOJIHBI.

CrHcmema—TlpiMep onmMMYecKoA cHCMEMBH PaGoma—RT 16:81 OPAL-PC
Tabapums nyuxob
N Anepmypwu MNonoxenne spauxob Buneemp . |CBemopacnped
nepeidHHe sadHHe (MHM] (Anmp Bepx HM3| Bxod Buxod
Ax Ay Ax’ Ay’ Sp Sp’
Amvina BonHw — 5461
1 25.32 25.22 - .12526 -.12435 1.832 -5.A13 .88 .BAAA 99.6 98.5
2 25.32 25.27 —-.12549 - .12584 1.834 -5.813 .88 .BAA 99.8B 99.3
] 25.32 25.32 —-.12573 -.12573 1.836 -5.A13 .ABA .BAAA 18A.8 1688.8
Amvina BonHw — 4888
1 25.32 25.22 —.12524 - .12433 1.821 -5.A14 .8HBA .BABAA 99.6 98.5
2 25.32 25.27 —-.12547 -.12581 1.823 -5.A14 .8ABA .BAAA 99.8B 99.Z2
] 25.32 25.32 —-.12578 -.1257V8 1.825 -5.A13 .ABA .BAAA 18A.8 1688.8
Amvina BonHw — .6438
1 25.32 25.22 —.12528 -.12437 1.842 -5.813 .8ABA .BAA 99.6 98.6
2 25.32 25.27 —-.12551 -.12Z586 1.844 -5.813 .88 .BAA 99.8B 99.3
] 25.32 25.32 —-.12575 -.12575 1.846 -5.A13 .ABA .BAAA 18A.8 1688.8

Puc.I2.16. I'abapumul nyuxkoe (mexcmoswiii pexcum,).

CeropacnpenieieHUe  TOKa3bIBa€T  OTHOIIEHWE  TUIOMIAJIed  BXOJHOTO
(BBIXO/IHOTO) 3pauyKOB B O0OOIIEHHBIX 3PAYKOBBIX KOOPAMHATAX K IJIOMIAIU 3payka
JUTSI OCEBOTO My4YKa OCHOBHOM JJIMHBI BOJIHBI. CBeTOpacmpeneneHue Ha BBIXOJE IS
M300pakeHUs OJIMHKHETO THUIA ONpeAeiseT (PYHKIIUI0 OCBEIICHHOCTH U300paKeHUs, a
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IUIsL M300pa’K€HUs JajJbHEro THNA CWIy CBETa B 3aBUCUMOCTH OT BEJIMYUHBI
OTHOCUTEJNBHOM IPEAMETHON KOOPAUHATHI.

B Hactpoiikax 3TOro nyHKTa MOXHO M3MEHHUTh E€IUHULBI H3MEPEHUS
MTOJIOKEHUS 3pAYKOB IS TpeaMeTa (n300pakeHus1) OJU3KOro Tuma (JInTp/mMm).

Crcmema—TlpiMep onmMUUecKof CHCMEMB PatGoma—RT 15:59 OPAL-PC
Menu Edit

1. Zadanune pemvmob pacuema rabGaprmob MNonoxenre spauxob—k (Onmp )4

Z. MNapaXcHanbHWE XAPAKMEPHCTIKH

3. Cymmn v abeppayrn Jefdena

Puc.I12.17. Hacmpoiixa eOunuy usmepenusi NOJ0NCEHUsL 3PAYKO8.

I'padpmueckuin pexxum
B rpaduueckoii ¢opme pucyercs KOHTYpP BXOAHOTO M BBIXOAHOTO 3padka U
o01acTh MPOXOXKIACHHS JIydeld Ha auadparme ais BceX MydykoB. s cpaBHeHUs
pucyercs Kpyr, COOTBETCTBYIOIIMM MOJIHOW areprype oceBoro my4yka. Homep myuka
Y BUJI KOHTYpa MOYKHO U3MEHATH B HACTPOUKAX 3TOTO IIyHKTA.

Crcmema—TlpiMep onmMUUecKof CHCMEMB PatGoma—RT 16:85 OPAL-PC
Henu Edit
1. Zadanune pemvmob pacuema rabGaprmob Myuox -+ 14
Z. MNapaXcHanbHWE XAPAKMEPHCTIKH Konmyp —Finagparma -

3. Cymmn v abeppayrn Jefdena

5. XapaxmepHcmHKH raabuwx ayuen nyuxob
6. AGeppayrn oceboro nyuxa

7. AGeppayrn BHeocebwx nyuxob

8. ¥od ayuer B onmueckof cHCmeMe

9. Zavecmme rabapums Ha BwuMcaeHHHE

TaGaprm nyuxob

A=y .

132 . 4

Puc.I2.18. I'abapumul nyukos (epaguueckuii pexcum,).

[12.4.5. XapakTepuCTUKN raBHbIX Ny4Yen My4ykos

BBHKHDHCX KOOpAWHATBI TOYCK IIOJA H a6eppauHH TJIaBHBIX queﬁ ITY4YKOB
(I[I/ICTOpCI/IH, ACTUI'MaTu3M 1 XpOMAaTU3M YBCJ'II/I‘-IGHI/IH).

TekcToBBI pe:kUM
B tabGnuuno#t ¢opme mpu yCcTaHOBIEHHOM mojie «XpomaTusM <Abepparus>»
JUTSL BCEX IyYKOB BBIBOJIATCS: BETUYMHA MIPEIMETA U M300pKEHHS] OTHOCUTETIbHAS U

pcalibHad, AUCTOPCHA a0coroTHas U OTHOCHUTCJIbHAA, 1 aCTUI'MAaTHUYCCKHNC OTPC3KHU
(ZmuZ's).
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CrHcmerma—TlpiMep onmMMuecKoA cHCmMEMBH PaGoma—RT 17:88 OPAL-PC
Hapaxmepucmkn raabawx ayued nyuxob
N| Beanuwnna npeddema |Beanurna waobpax. Arvcmopcua |AcmMrdam.ompeskH
OmHOC . | (rp.MHcex) |[omHoc . | (MM) ¥ | (MM) Z'm | Z's
1 1.888 H.88686888 1.8688 -17.495828 —.8838 .BEB664 -2.6894 -1.2657
2 .7a7 3.322217 TA7 —12.369788 —.8819 .BEBzZ35 -1.35617 —-.6358
3] .Ba8 .BaBBAA .Ba8 .BaBBAA .Ba8a .BaBBAA .Ba8a .Ba8a

Puc.112.19. Xapaxmepucmuxu 21asubix aydeu nyykos.

B TabnuuHoii ¢opMe mpu yCTaHOBJICHHOM Mojie «XpomaTu3M <Pa3HOCTHBII>»
JUISE BCEX IIYYKOB BBIBOJAATCS: XpoMaTu3M yBenudeHus adcomoTHbid (Dy') wu
orHocutTenbHBIM (Del %) u Xxpomaru3Mm MONOXKEHUS MEPUIUOHAIBHBIA (Z'm) u
CaruTTalbHbIN (Z's).

Cucmemna—llppvep onmueckof cHCmMEMH Patoma—-RT 17:83 OPAL-PC
XpoMamiav raabowex ayuen nyqxob
N KpomamisM ybeanuenna KPOMAMM3M NONOKEeHHA
OmHocHmE NBHHA ABC o AMmHEA MepHIHOHANEHHA CarnmmanbHuA
Del = Dy* Z'm Z's
1-8 Z2-8A 1-8 Z2Z-8 — 1-8 2Z-8 —— 1-8 2-8 —
1 —.88zZA .BBZ6 .A884 —.8884 12763 .A9311 .1285 .A939
2 —.88ZA .BBZ6 .B883 —.B8A83 .12894 .A9348 .1294 .A939
A —.8aza .BBZ26 .B888 .B888 .13826 .B9386 .1383 .A939

Puc.112.20. Xpomamusm 2naenulx ayueti nyuxoa.

B Tabmuunoit hopme mpu yCTaHOBIGHHOM mojie «XpoMatu3m <CrekTp>» s
BCEX IyYKOB BBIBOJSTCS: BTOPUYHBIN XpOMATHU3M yBelauueHus: abcomoTHsi (Dy') u
otHocutenbHbid (Del %) u BTOpUYHBIA XpOMaTH3M TOJOKEHUS MEPUIUOHATBHBIN
(Z'm) u carutTanbHbIi (Z's).

Cucmena—TlpyMep onmMuecKof CHCMEMH Patoma—RT 17:84 OPAL-PC
Cnexmp—xpoMamsm raabawx ayuen
N XpomamizK ybeanuenma KpoMam3H nNoAoxeHHd
OmHocHmE NBHHA ABC o AMMmHMA MepHiHOHANEHHA CarvmmanbHuA
Del = Dy’ Z'm Z's
1-2 —(1+2)/2-8 — 1-2 —(1+2)/2-0 1-2 —(1+2)/2-B — 1-2 —(1+2)/2-8
1 —.8B846 .B883 .B888 .B88a .B3452 .11837 .B346 L1112
2 —.BA46 .B883 .B886 .a88a .A3545 L11121 .A355 L1116
a —.B8846 .B883 .B88a .B88a .B3648 112686 .B364 121

Puc.I2.21. Cnexmp-xpomamusm 21agHuIX 1yyel NyuKos

I'papuyeckuii pexum
B rpaduueckom pexuMe 1O YMOJYAHUIO HA TOJHBIA SKpaH BBIBOJUTCS
CEMEUCTBO OCHOBHBIX T'Pa(UKOB: TUCTOPCHUS, aCTUTMATU3M, KPHUBH3HA, XPOMATHU3M
YBEJIMYEHUS U MOJI0KEHUS, CBETOPACIIPEIEITIEHUE.
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Cucmema—TlprMep onmMuUecKof cHCmMEMH Pagoma—RT  Grap—-# View 16:58 O0PAL-PC

KapakmepHcmkH Taabawx ayuef nyuxob
AHMCTOFCHA A0AQE . hORYC0E CEETOFACNFEAEHHE
W W

4 .000F

~
4 . 000 ' 1.
LFEO

-t .s00 4

.ZEG |1 LZEQ
L ; ; CEL ; , = M35, ; \ F
— .00 — . ZE-0Z [=] L ZE-OF LO0E -5, Q00-Z ! E00 [=] z.Eoo  5.400 —400. -Eo. [=] =h. 108,

FAdWHCE HAY9GTHEH HFOM. YEEAMHEHKMA HFOM. MO0A. HMEF.
WE WE

ER=l=l=E L=l

.FEO .FE0 +

LS00 4+ .S00 +

LEEQ .EE0
f M = P = 0 ; ; HEQ ; ; KEE'
—E0 zE . =f. - .00E-.ZE-0%Z [=] L ZE-OZ LO0E — . Z00 —.q00 [=] NG ]

Puc.112.22. Xapaxmepucmuku 21a8nbix iydeu nyykos
(epachuueckuii pesxtcum).

JIro6oit u3 3TuX rpaduKoB, a TaKXKe JOMOJHUTEIbHBIE TpadUKH, MOXKHO
BBIBECTH OTJIETILHO, UCTIONB3YS YCTAaHOBKY «Bum rpadukay.

Cucmemna—llpyvep onmueckof cHCmMEMH PaGoma—RT 16:59 OPAL-PC
Menu Edit
1. Jadanne pemxnMob pacuema rabGapumob KpomamsW —FAGeppayna
2. MNapakcHanbHHE XAPAKMEPHCIMEH Bud rpagwuxa —k BCE &
3. Cyvmn n abeppaynn Iehdenn
4. TaGapruma nyuxob
5 . Kapaxmepvcmmkd raabHwx ayyed nyqdxob

Puc.I2.23. Ilapamempwl 8b1600a Xapakmepucmuxy 21aeHulX Jyyell
NYYKO8.

M2.4.6. Abeppaumm oceBOro ny4ka

JIns 3aiaHHbBIX JIyded W BceX pabouux JJIMH BOJIH OMPEACIISIIOTCS MOINEpPEYHBIE,
pOJIOJLHBIE, BOJIHOBBIE aleppaluu, a TakkKe BeJIMYMHA OTHOCUTEIIBHOTO
HEU30ILUTaHATU3Ma B OCEBOU 30HE.

TekcTOBBIN peKUM

B tabnuuHoii opme BHIBOAUTCS pacCUUTaHHbBIE abeppalinu, a TakKe BXOJHbIC U
BBIXOJIHBIE ~ KOOPAMHATBI  KaXAOro Jiyda. BXomHple KOOpAMHATBI — JIy4deH
paclpenensorcss  paBHOMEpPHO IO KBaApary  3padykOBOM  KOOPJIMHATHI
COOTBETCTBYIOIIETO CEYEHUS BXOIHOIO 3pavyKa JaHHOTO ITy4Ka.

Croco6 BbIBOAa Xpomaru3ma ycTaHaBinuBaercsi B okHe «Edity: «Xpomatuszm
<AGeppamus™>» — BBIBOAATCS 3HaueHUs alOeppauuil a7 TEKyUIMX JJIUH BOJH.
«Xpomatu3m <Pa3HOCTHBI™>» — BBIBOAATCSA PA3HOCTH 3HAUCHHUU aleppanuil s
TEKylI€il W OCHOBHOW JUIMHBI BOJHBI. «XpomaruzM <CHekTp>» — BBIBOAATCS
HNEPBUYHBIA XpOMaTuU3M (pa3HOCTh abeppauuii A7 KpaWHUX JAJIUH BOJH) U
BTOPUYHBIA XpPOMAaTU3M (pa3HOCTh MEPBUYHOIO XpOMaTu3Ma M adeppanuu s
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OCHOBHOM UIMHBI BOJNHBI). Kpome TOro, ycraHaBIMBaeTCs KOJWYECTBO JIydeh (HE
6osee §) 1 BBIBOJ OTJIEIBHO OJJHOTO U3 TUIIOB abeppalnid.

Cvcmera—llpyMEp ONMMYECKOA CHCMEMH PaGoma—RT 17:23 OPAL-PC
flieppaymn oceboro nyuxa
DmH.3p| MpodoneHwe abGeppauynH (HHM) MNonepeuHwe abGeppauynH (HHM)
—koop. A 1 2 A 1 2
1.888 .BB8147 41517 .BAga1 .A18321 .B52497 .BA1142
.B66 —.85377 22194 —.87895 —.885983 .B24326 —.HBB668
.7a7 —. 18526 .11766 —.88738 —.B809434 .B18533 —-.887824
.588 —.88419 .B9843 —.B2671 —.885334 .BA5724 —.881691
.Ba8 .BaB8A 13826 .B9386 .BaBBAA .BaBBAA .BaBBaA
BonHobBwe abBeppaumm Henzona. H 3P
Tqg' =188 (3n. Boan) (2] (MM)
A 1 2
1Z.668 —-.8271 2.4473 -.5971 .6988 Z5.3188
18.977 —.8497 1.3311 —.4451 .BA72 21.9267
8.963 —-.5378 .T417 -.121Z2 3314 17.9831
6.335 —-.1728 3847 . 1868 . 1626 1Z.6594
.Ba8 .Ba88 .Ba88 .Ba88 .Ba88 .Ba88
[Chcmema—TlpyHep onmiueckol cHCmEMH PaGoma—RT 17:23 OPAL-PC
Menu Edit
1. Jadanne pexnmob pacuema rabaprmob AGeppaynn —+ BCE h |
Z. MapakcHanbHHE XapaKmepHCIMKH Xpomamizv —kAbeppaygma
3. Cyvvn n abGeppaynn Jefdenn Z'm n C'm —FHETH
4, labapum nyuxob Komiuecmbo ayuen — 4
5. XapaxmepHcmkd raabHsx ayqen nyqxob

Puc.112.24. -A6eppa14-uu 0Ce8020 NyuKa.

I'padpmueckuin pexxum

B rpajpuueckoM pexnMe MO yMOTYaHHWIO HAa TIOJMHBIA SKpaH BBIBOJIUTCS

CEMEMCTBO OCHOBHBIX I'pa()UKOB: MONEpEeYHbIe, TPOAOIbHbIC, BOIHOBBIC adeppaluy 1

Heu3oruianatu3M. JIr00o# u3 3Tux rpad)ukoB MOKHO BBIBECTH OTEIBHO, HCIIONb3YSI
ycTaHoBKY «Bua rpaduxa» oxna «Edit».

Paboma—RT

Cucmema—(lpyMep onmueckofl cHCMEMH Grap-8 View 17:2Z4 O0PAL-PC

3 MOMNEFEHHEIE Rz AF 040 AEHEIE
4 000 A ILh] 4 . 0003 P MM 3
g —in] TER 1
L E0o AAMHEl EOAH - E T AAMHE EOAH
o, CEHEQT L= 18 CEHEQT
zEa 1. L EEQO0 Lz | 1. LHE000
z. CEHTIEQ z. L EHEFE0
; S ; E%:
[x] Lu] . . [u]

—.400 —-.050 =5 G0 —.E00 —. =250 [=] .ZE0
2 EOAHOELE R2 HEMZOMAAHATHEM
1.0po LdA. EOAHD 1. a00T [
.7 .FE0 1+
= AAMHE EOAH =T AAMHEL EOAH
o. . E4EOF o. . E4E0F
1. L SE0o0 1. L H4E000
. ZEO .zE0 +
z. L EAT3ED Z. L EATZE0
—E . o00—z. 500 o = . Eoo 5.0'%_0 —1.oo0— Eoo o Eoo 4 .';%E\

Puc.I12.25. Abeppayuu ocegoeo nyuka (epaghuueckuti pexicum,).
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M2.4.7. Abeppaumm BHEOCEBbIX MYy4KOB

JIng  yka3aHHOTO KOJMYECTBA JIydedl B  3aJaHHOM CEYEHUM IIydKa
(MEpUIMOHAIIBHOM, CarUTTalIbHOM, "KOCOM") MOTYT OBITh pacCUMTaHbl MONEPEUYHbIE
WJIM BOJTHOBBIE abeppariui.

Crcmema—TlpiMep onmMUecKoA cHCMEMH PaGoma—RT 17:25 OPAL-PC

Menu Edit

1. Zadanme pemvmob pacuema raGaprmob Myuox —-kALLA

2. MNapakcHanbHHE XAPAKMEDHCIMEH Ceuenre nyuxa —FMepHinoHanbHOEA

3. CyvMn 1 abeppaynn 3efdena AGeppaynn —kHlonepeurnwue

4, TlaGapyums ny4xob KpomamiaM —kAGeppayna

5. XapaxmepucmmkH raabowx ayuen nyukxob (Koanuecmbo ayuen — 4

6. dGeppaunn oceboro ny4xa Bud spau.xoopd-k tg'=188 4

B M¥ad mmuaed B nnmuuuerynfl curmemae

Puc.112.26. Abeppayuu eHeocesvix nyuxkos

Bun aGeppaumii u ceuenue ycranaBinuBaercs B okHe «Edity. s "kocoro"
CEUYCHMS] B 3TOM OKHE 3aJaeTCsl a3MMYTaJbHBIM Yroyl CEUeHUs C MEPUAMOHATBHOU
IUIOCKOCTBI0. MOTyT paccunThIBaThCSl abeppaluu cpasy il BCEX BHEOCEBBIX ITyUKOB
(mome «Ilydox <ALL>»), unu misa moboro 3amanHoro mnydka. Crmoco0 BbIBOAA
XpoMaTu3Ma YCTaHABIMBAETCA aHANOTUYHO MYHKTY «JI1.4.6. AbGeppanuu oceBoro
Iy4YKay.

Jlist monepeuHbIX abeppanuii HEeMEPUIUOHAIBHOTO CEYEHUs My4YKa BBIBOASTCS
JIBE cOoCTaBlIsrole abeppanuu: MepuanonaibHas (Dy) u carutranshas (Dx).

TekcToBBIN pexuM
B TaGnuyHol opMe BHIBOJUTCS pacCUMTAHHbIE a0Eppallli, & TAK)KE BHIXO/IHbBIE
KOOPJMHATHI 17151 KaXKJ0T0 JIyya.

Cucmera—llpyHep onNmMAYECKOR CHCMEMH PaGoma—RT 17:26 OPAL-PC
flieppayrn BHeocebwx ny4qxob
Bux. xoopiuHam MNonepeyHue abeppaymn i (HMH)
KaHuH.l(tg’*lﬂE)
a 1 2
MepriHoHanNEHOE CE4YEeHHE Myuox 1 ¥= 5.88688
1.888 21.83 —. 74224 —-.71869 —-. 74123
.BG66 Z8.87 —.50888 —-.57616 —-.59438
.7av 17.99 —.44285 —-.42755 —-.43668
) 15.28 —.27814 -.26112 —.26444
.a88 8.82 —.BA148 —.BAA99 —.8Aa179
—-.588 2.43 .B9817 .B7696 .B8832
-.7a7 -.19 .B7Z238 .B4734 .B7583
—.B66 -Z.19 LBZ287 —-.B81634 .B3282
—1.888 -3.86 —.B85938 —.11324 —.B3973
MepriHOHANEHDE CEYEHHEe Myuox 2 ¥= 3.3222
1.888 19.11 —.44545 —.41886 —.44746
.BG66 17.37 —.35944 —.33455 -.35711
.78y 15.31 —.26258 —.24592 —.25779
.haa 12 .64 —.15514 —.14552 —.15889
.a88 6.24 —.BA849 —.BA8zA —.8aayy
—-.5688 -.12 .B3883 .B1748 LBZTET

Puc.112.27. Abeppayuu eHeocesbix nyuKoe (MeKCmosblii pexicum).

I'papuyeckuii pexum
B rpaduueckom pexxume Mo yMOJYAHHIO Ha TOJIHBIA AKpaH JjIsl BCEX MYUYKOB
3a/IaHHOTO CE€YEHUS BBIBOJUTCS TpaduK yKazaHHOU adeppaluu.
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Cucmera—(lpyMep onmMUEcCKoR CHCMEMH PaBoma—RT  Grap-8 View 17:26 O0PAL-PC
fleppaymr BHeocebwx nyuxob
MEF . %01, O+ 1 AgHoK
4 . Q00T
— F
ooo T T.doo
=1 .00
MEF . ©%1. o - el
4 . Q00T
| F
oo =] _———______LEEE
=1 .00

Puc.I12.28. Abeppayuu sneocesvix nyuxos (epaghuueckuii pexcum).

M2.4.8. Xog ny4en B oNTUY4ECKON CUCTEME

TexkcToBbIN pexuM

B TexcToBOM pexuMme BBIBOAATCS KOOPAMHATHI allepTypHOro Jyya Ha KaxKIOu
NOBEPXHOCTH, MAKCUMAaJbHbIE€ CBETOBbIE BBICOTBI HA TIOBEPXHOCTSIX, CTPEIKH
nporuba Ha 3TUX BBICOTAax, a Takke JJs ykazaHHoro B noje «llyuok» oxna «Edity
BHEOCEBOTO IMy4YKa KOOPAMHATHI HAa Ka)KJOM MOBEPXHOCTH TIJIABHOTO, BEPXHETO,
HUKHETO W OOKOBOTO (CaruTTajibHOro) rabapuTHbIX Jyuded. Ocobast cuTyauus
Henonaganue (H), monmnoe BHyTpeHHee otpaxkenue (0O), octpeii kpait (K),
OPOXOXKJEHHWE 32 3aJaHHbIMU  CBeTOBbIMM  BbicoTamu  (I')  ormeuarorcs
COOTBETCTBYIOIIMMH CUMBOJIAMH.

Cucmera—llpvMep onmMYEcCKoR CHCMEMB PaGoma—RT 17:36 OPAL-PC
Hod ayuen B onmiueckoR cHComeMe
N |Anepmyph Myuwox N1 ¥ = 5.88688 Chemobue |Cmpenxn
Mob|oc.nyuka| TanabBowf Bepxnui HumtHun Boxoboi Bucom
X ¥
1 25.319 . 168 25.319 -25.319 25.319 .a88 25.319 3.888
2 24 767 .B88 24 .478 —25.863 24 765 -.311 25.878 6.812
3 24 629 -.523 24,185 —-25.859 24 627 —.445 25 .865 —-.8B63
AnepmypHaa dnagparma
1 25.319 .a88 25.319 -25.319 25.319 .a88 25.319

Puc.112.29. Xo0 nyueii 6 onmuueckoti cucmeme (MeKcmoswvlli pedicum,).

I'padmueckuii pexxum
BpiBOg  puCyHKa ONTHMYECKOM CHUCTEMBI C TPAaCCUPOBKOM Jydyel B
MEPUIMOHAIBHON IUJIOCKOCTH. YTPABJICHUE KOJIUYECTBOM JIy4EHd NPOU3BOAUTCSA B
okue «Edit» B mosx:
e «Ilyyoxk <HOMep my4kKa>» — HOMEp MyuKa, I KOTOPOTrO IPOBOAWUTH
TpaccupoBKy Jydert (SALL> — Bce nmyuku, < 0 > — oceBOM My4OK);
o «Jlyun <raGapuTHbIE>» — OTOOPAXKAIOTCS BEPXHUM, HWXKHUM WM TJIABHBIN
Jy4d My4yKa; <Beep> — 0TOOPaX)aroTCsi HECKOJIbKO JIy4dell B CEUEHUH;
o «Xpomatuszm </[A>» — 0ToOpaxKaroTCs My4YKH AJIs1 BCEX UIUH BOJIH;
o «IIpenmet/uzodpaxenue <IA>» — oToOpaXkaroTCs MPEAMET U U300paKEHUE
(ecrii oHM OJMKHETO TUTIA).
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Cucmera—llpyHep onmMMYecKoR CHCMEMH PaGoma—RT 17:34 OPAL-PC

Menu Edit
Jadanve pemuMoBl pacuema rabGapumob Myuox -+ 14
NapakcHanbHHE XapaKmepHCIMEH fMyurn —FlabaprmHued
CymmMm H abeppaynn 3efdena Kpomamizw —FHETH
labapums nyuxob Mpedvem nzobp.—k0A «

XapaxkmepucmkH raabuawx ayuef nyuxob
AGeppayny oceboro nyuxa
AGeppayrr BHeocebux nyuxob
. #00 ayuen B onmiueckof cHCcmeMe
. JaMecmme rabapums Ha BwuMCaeHHHE

Cvcmera—llpyMep onmMMYECKOR CHCMEMH PaGoma—RT 17:35 OPAL-PC
¥od ayuen B onmiueckof cHcmeMe

] =] O LT b L] [

Jim]

IH

ALT+[1,2,3]1 - Cmekna SPACE - Ybeanunme F5 - Moanwf axpaH ESC - Buxod
ALT+SPACE - Hamepnme F4 - MNobBepxHocm F6 - O6upin Bud

Puc.I12.30. Xoo nyueii 6 onmuyeckoti cucmeme (epaghuieckuii pexcum,).

B mpomecce mpocmoTpa xonma Jydeil MOXKHO BBIACIUTH (parMeHT pPHCYHKa
(nosiBjieHMe pamMku — «Space», BblaeneHne — «Enter»), BbI3BaTh H3MEPUTEIIb
«Alt»+«Space». Iloacka3ku 1O JOMOJHUTEIBHBIM BO3MOXHOCTSIM TPOCMOTpA
HAXOJSITCSl B HIJKHEH CTPOKE dKpaHa.

M2.4.9. 3amecTuTb rabapuTbl Ha BbIYUCIIEHHbIE

HpI/I BBIIIOJIHCHHUH 3TOI'0 IIYHKTA BbIYMCIICHHBLIC PCAJIbHBIC 3HAYCHUA alICPTYDP,
BUHBCTHUPOBAHUA MW CBCTOBBLIX BBICOT Ha IMOBCPXHOCTAX 3aMCHAIOT B 3aJlaHHBIC
IIOJB30BATCIICM 3HAUYCHMA.

[12.5. AHanu3 eosiIH08020 (hpoHMa

M2.5.1. KoapdpurumeHTbl 30HarbHOro pasnoxXeHus

[Ipr 30HaNBPHOM MOJMXPOMATHYECKOM PA3JIOKEHUH B KAXKIOW TOYKE ITOJIS
BOJIHOBAsl abeppauus anipoKCUMUpPYeTcs NoJinHoMaMu LlepHHKe OT KaHOHMYECKUX
ITOJISIPHBIX KOOPJAMHAT HA 3pa4Ke U OPTOrOHAIBHBIMH ITOJIMHOMAaMU OT KAHOHUYECKOU
CIIEKTPAJIIBHOW KOOPANHATBHI.
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Kaxnapiii 30HambHBI KO3 GUIMEeHT nMeeT mapky C Xij, rae X — CTENeHb
Pa3I0XKEHHS TI0 XPOMATH3MY, 1 — CTETICHb PA3I0KEHHS 110 PaIUaIbHON KOOPAUHATE, ]
— CTEIEeHb PA3JIOKEHUs 110 YIJIOBOM KOOpIUHATE.

Howmep nyuka (Touku noss) 3amaercs B okHe «Edity.

TekcToBBIN pe:kUM
B TekcroBoM BHJIE NPOU3BOAUTCS BBIBOA 3HAUECHUH  KOIPPHUIMEHTOB
30HAJILHOTO PA3I0XKEeHUs (PYHKIIMHU BOJHOBOM abeppariuu.

Cvcmera—llpyMep onmMMYECKOR CHCMEMH Patoma-UhA 18:29 OPAL-PC
KoafuuHEHTN 30HAABHOTO pPasa0oHeHHA
1 NMY4Y0K ¥ = 5.8888
pacpokycHpoflka cpe prmyHec xKxaa abeppaymnasa
® C =28 C =48 C xG6@ C 8@ C x188 C =128
B -14.6562 .1868 .1488 .BEa54 .Ba8z .Ba88
1 —. 7586 —.2249 —.B868 —.B88z .BaBs .BaBs
2 .6118 .B281 .BaA5s .Ba8a .Ba8a .Ba8a
ducmopcHa K 0o M a
® C =11 C =31 C =51 C =71 C =91 C x111
B -18.8847 -9.2184 —-.2359 —.B126 —.88a5 .BaBs
1 4339 2786 .B112 .Ba84 .Ba8a .Ba8a
2 —.B463 —.B266 —.88a9 .Ba88 .Ba88 .Ba88
ACMHTHAMH 3 H

x C x22 C x42 C xG62 C x82 C x18Z

B -18.2987 . 1856 .BBG64 .Baa3 .Ba8a

1 —.8874 —.8843 —.888z .Ba88 .Ba88

2 .BaA5s .Ba8a3 .Ba88 .Ba88 .Ba88

npodyre abeppauymnHt

x C =33 C =53 C =73 C =493

a .B538 —-.8812 —.8881 .Ba88

1 .BaA1 .Ba88 .Ba88 .Ba88

Puc.I12.31. Kosghguyuenmoi 30nanvno20 paznodicenus 80JHOBOL
abeppayuu.

I'papuyeckuii pexum

B rpapuyeckom pexume  MOPOU3BOJIUTCA  OTOOpa)KE€HUE  THCTOIPaMM
KOO(D(PUIIMEHTOB  30HAJBLHOTO  Pa3JOKEHHs  BOJHOBOM  abeppauuu  («Bug
oToOpakeHHus: <AOCOMIOTHBIII™>Y») WM TMCTOrpaMMBbl BKJIa/Ja B BOJHOBOW KPUTEPHA
abeppauuii pa3nuuHbIx nopsakoB («Bug orodpaxenus <CKB>y).

CnpaBa B moaokHe il KO3(p(UIMEHTa, Ha KOTOPBIM YyKa3bIBaeT CTpPEJIKa,
BBIBOJIMUTCSI TUCTOTPAMMa €ro pasjioKeHUs 10 XpOMaTU3MY, NEPEXOJ] B MOJOKHO U
oOpaTtHO npousBoautcs kiaBuuieil «Tab». B nHpopMalinoHHOM MOJAOKHE BBIBOJAUTCS
3HaueHHEe KO3 PuIUEHTa U JUIsl COPABKU 3HAYEHHE MOJUXPOMATHYECKOTO BOJTHOBOIO
KpUTEpHUSL.
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Chncmera—TlppMep onmMuYecKof CHCMEMB Patoma—WaA 18:2¥ O0PAL-PC

Menu Edit
1. KoagpwuHeEHMH 3FOHANBHOTO Pa3I0HEHHS Myuox -+ 14
Z. Koapguiurienms raobansHoro pasnoxedHnd |Bud omobpamenna—Faboconomms
3. C KB BoaqobBon abeppaymn no nomo
4. MNnockocme Havay4wer ycmaHobkw
5. Omobpamxenve BoanoBoro ppoHma
Chucmena—TlppMep onmMueckof CHCMEMH PaBoma—WaA 18:28 O0PAL-PC
Ko HEHT 30HAABHOTO PAa3A0HEHHS
(=1 ]
SFEH. .4 COM.A AST . 1 M9HOK
A5, 0841 ir — L = LEHEOF
E = A3, 424 Fs
AF.EEL. . = = CZB
=14, EEE22
a.04
HEZL — — — e e e e e e = =
COLD
uu] 149. 65 4
—4.E2 e —_ — — R . . . . D D e e e e == .33
=5.049 fuls] —
—-13.5& —_ —_ — — A . . . L D e e e e e e e e e e e == -7 .33
—g. .08 H —14. 68 L
L]

Puc.I12.32. Kosghguyuenmoi 30nanvHo20 pasznodicenus 80JHOBOL
abeppayuu (epaguueckuti pexcum).

M2.5.2. KoahdurumeHTbl rnobanbHOro pasnoxeHus

HpI/I r100aIbHOM MMOJIUXPOMATHYCCKOM PA3JIOKCHHUN BOJIHOBAA a6eppauH;I
MpCaACTaBJCTCA PA3JIOKCHUCM II0 OPTOrOHAJIBHBIM ITIOJIMHOMAaM OT OTHOCHUTEJIbHOM
KOOpAWHATBI Ha MIPpCAMCTC, ITOJIMHOMAaM ]lepHHKe OT KAdHOHHYCCKUX IIOJIAAPHBIX
KOOpAHWHAT Ha 3pa4KC U OPTOI'OHAJIbHBIM IMOJIMHOMAaM OT CHCKTpaHBHOﬁ KOOpOIWHATHI.

Crvcmeda—{lpriMep onmMuecKof CHCMEMB PaGoma—-Wa 18:34 OPAL-PC
KoappuuneHmd raofanbHOTO PasnoReHHS
Kprbrsna CPpPe pHYUYECEKaAH d abeppauymnas

X C x BZA C x #4A C x #6A C x 888 C xBA188
B —4.3246 .B597 .B546 .B817 .BaA6
1 -.2522 —.8574 —.B815 .BB8R .Ba88
2 .1576 .A84A .AaA1 .BE8A

X C x 2ZA C x 248 C x Z68 C x 288 C xZ188
B —Z.3946 .B138 .Baas .BB8R .Ba88
1 —.8884 —.8A84 .A88A .BE8A

X C x 428 C x 448 C x 468 C x 488

2] .B846 .A88a .B88R .BB8R

X C x GZA C x G4A C x G6A

B .Ba8A .B88a8 .B888

X C x= BZA C x 848

A .AABA .A88A

X C x16ZA

2] .A88A

dHCcmopcHA K o M a

X Cx 111 Cx 131 C x 151 C x 171 Cx 191
2] -4 .5392 -1.6438 —-.B339 —.8815 —-.8881
1 .B6Z4 .BZ284 .BaAg .B888 .aaa8

Puc.112.33. Koagpgpuyuenmol 2106a16H020 paznodtcerusi 60IHOBOL
abeppayuu.
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Kaxnapiit rnobanpubiii ko3 dunment umeer mapky C x kij, rae x — creneHp
pa3IoXKEHHs TI0 XpoMaTu3My, k — cTenens pa3inoxeHus 10 KOOpAUHATE Ha MPEeIMETE,
1 — CTemeHb pa3NOKEHUsl MO paAHaIbHOM 3pAauKOBOM KOOPAWHATE, ] — CTEMEHb
Pa30KeHUs MO YII0BOW 3paYKOBOM KOOPJAUHATE.

BriBog mosydeHHBIX KO3(PQPHUIMEHTOB TPOU3BOAUTCS TOJIBKO B TEKCTOBOM
peXUME.

M2.5.3. CKB BonHoBown abeppauum no noso

B 53TOM mnyHKTE BBIBOAUTCS CPEAHEKBAIPATUUYECKOE 3HAYEHUE BOJHOBOM
abeppanuu, a Taxke CKB 3a BbI4eTOM BKIJIaJI0B HEKOTOPBIX adeppariuii.

Crcmema—TlpvMep OonNMUMUEeCKoR CHCMEMBH PatGoma—UWA 18:34 OPAL-PC
C KB bBoaqobon aGeppauyrH nNo noaw
JHauenns cpedHexbadpamueckofi no cnexmpaneHoMy wHmepbany, nome v spauxy
BoanoBof abGeppauynn (—A) — Gez yuema pacgorycHpobrm, (-B) — Ges yuema xKpubBrzHw
(—C) — Bes yuema IHMCmMOpPCHH
W cxb (-CJ (—A-C) (—-A-B-C) (-l (—A-B)
5 .4956 3.3912 Z.4813 7.1279 b .6661 5.13563

Puc.112.34. CKB 6oano801 abeppayuu no noio.

M12.5.4. T1NOCKOCTb Hauny4Len ycTaHOBKM

Brluncnenus mapameTpoB IMUIOCKOCTH HAWIy4Illed YCTaHOBKH MPOU3BOJSATCS
OTJEJIBHO Il KaXJOro MydYKa, U B IIEJIOM MO BCEM IydkKam. J[Js Kaxkaoro mydka
BBIBOJISITCS:

® [0JIO)KEHUS HOMHUHAJIBHOW IJIOCKOCTH M IIOCKOCTEN HAWJIyUIIEH YCTaHOBKHU

110 BOJTHOBOMY U TeoMeTpudeckomy Kputeputo (dS');

e 3HaudeHus BoJiHOBOro kputepus (CKW);

e 3HayeHusa reomerpudeckux kpurepuen (dX") u (dY');

® CMEIICHUE PHEPreTUYECKOro IEHTpa MSATHA PacCesHHUs B MEPUIUOHAIHLHOM

HaIpaBJICHUH;

® T[I0JIO’KEHUS TPAHUIL TJTyOUHBI PE3KOCTH.

B kauectBe BOJIHOBOrO KpuTepusi ucCHoiab3yercas Wcegg, @ B KadyecTBe
FEOMETPUYECKOTO  KPUTEPHUS  UCIIONB3YETCS  CPEHEKBaJpaTUUYECKUl  pa3Mep
monepeunbix abepparuit  (CKR) (xBampaTHBIE KOpPeHh W3 CYMMBI KBaJIpaTOB
cpenHekBaapaTudeckor caruttanbHor (dX') m mMepuanonamsHOU (dY') momepedHbIx
abeppauuii). Ilomoxenne oOmel MIOCKOCTH HAWIYYIIEH YCTAHOBKH OIPEICISICTCS
Kak cpeiHee JUisl BCeX MyYKOB.

114



Cucmera—llpyHep onmMMYecKoR CHCMEMH PatGoma—-WA 18:41 OPAL-PC
MMnockocme Hauayuwern ycmadobru

1 nyuox CHEWEHHE cpedne—xbadpamiunaa (CK) nonepeqyHoe CcHeweHHe
nn.ycmaHo bxkr 43’ W | dy’ dx’ no CK W no CK 4%
sadaHHanA .Ba88 9.9991 .1928 .B954 —.8794 -.1218
BonHoBon xpumepun| —2.8321 5.4573 .1812 .B7a3 .A986
reoMemp . Kpumepui | —1.9932 5.4596 L1822 .B687 .B525
TpaHHLA
raybuHe peskocm |no Boan. ( .A86a ; .A8@A), no reomemp.( .A86a ; .A868A )

Cvcmera—llpyMEp ONMMYECKOA CHCMEMH Patoma—UA 18:41 OPAL-PC
Menu Edit
1. KosgypiyHveHms 30HANBHOTO pPa3A0XeHHA Myuox -+ 14

2. KoaspgwiyneHms raobankHOTO pasnomeHHd |fonyck Ha KpumepuA dna raybvHe pesxKocm

3. C KR BoanobBon aGeppayvy no noaw reoHemp . .B8588 Boanobon .B758

5. Omob6paxeHre Boanoboro gpporHma

Puc.112.35. Ilnockocms nHaumyvuiel yCmaHo8KuU.

M2.5.5. OTob6paxxeHne BONHOBOro poHTa

OtobpaxeHnue BOJTHOBOTO ()POHTA MAHHOTO My4YKa MOXKET MPOU3BOIUTHCS B
BUJE KapThl YpOBHEW OO B TpexmepHoM Buue. Crmocod oTOOpa)keHUs U HOMED
My4YKa yCTaHaBIuBaloTCs B okHE «Edity.

CrmpaBa B CTONOMK BBIBOAMTCA 3HAYCHHE BOJIHOBOW abeppamuu A ydacTKa
M300paxXeHusl COOTBETCTBYIOWIEro IBeTa. llogpoOHas MHCTPYKIHUS 1O padboTe C
TPEXMEPHBIM OTOOpaKEHNEM BOJTHOBOW abeppanuu BRIBOAUTCS 10 KiaBuine «F 1.

Crcmema—TlpHMep OonNMUUEecKoR CHCMEMBH PatGoma—UWA 18:43 OPAL-PC
Menu Edit
1. KosgupuHeHMM 30HAABHOTO Pa3A0REeHH Myuox -+ 14

Z. KoasgupyreHms raobansHOro painoseHdd (Brd omobpaxeHna—k TpexmepHoe
3. C KB bBoaqobon abeppauyvH nNo noaw

4. MNnocxocme Havayuwed ycmadobxm
5 . OmobGpasnenye BoanoBoro gppoHma
CrHcmema—TlpiMep onmMMYecKoA CcHCMEMBH PatGoma—UWA 18:44 OPAL-PC
OmoGpaxenre BoanobBoro gponma

[ | 1.0

[ 10.5

= &.0F

o 1.82

et -z.56

T ‘.-"? "““W -7 .00

e S S —
SR, 1#}#4#\1@@ 1‘-“"'\}. u -1E.3
R e ] -20.3

; B = —z4 .8

-z, 2

[ | -33.7

[ ] -37.8

-4z, 3

—4E 7

-51 .z

Puc.I12.36. Omobpasicenue 6onnogoco pponma.
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[12.6. AHanu3 2ceoMempu4ecKo20 uU3obpakeHus

PaGora  mnpenHasHauena i1 aHaNM3a  CTPYKTYpbl  HM300pakKeHUS
IIEHTPUPOBAHHBIX ONTHYECKUX CHCTEM B T€OMETPUYECKOM MpubImkeHuun (0e3 ydera
mubpakuun). Pexomenmyercs  MmMOJb30BaTbC  NpH  aHAIM3E — M300paKEeHUS
r€OMETPUYECKU-OTPAHUYCHHBIX CHUCTEM, B MPOTUBHOM cCiy4dae AupaKiUOHHBIC
3¢ (}exTr, HE yUYUTHIBAEMbIE MPU AHAIW3€E, MOTYT MPUBECTH K 3aMETHOMY OTIHYUIO
MOJIYYCHHBIX PE3yJIbTAaTOB OT UCTUHHOMN CTPYKTYPBI H300paKECHHUS.

Brruucnenne Bcex XxapaKTepUCTUK B TEOMETPUUYECKOM MPUOTMKEHUN OCHOBAHO
Ha OIpEACIICHUH TMONEPEUHbIX aleppanuii Juisi OOJIBIIOTO KOJMYECTBA TOYEK.
KomnuectBo Touek Ha 3pauke, [Js KOTOPBIX PACCUUTHIBAIOTCS TOMNEPEYHbIC
abeppanuu, 3ajaeTcs moyb3oBareseM. Bo3smoxken pacuer miusa 1152, 512, 288 Touek
Ha TOJIOBMHE 3payka [Jis KaXJOW [JIMHbI BOJIHBL. KOJMYECTBO TOYEK MOMKHO
yCTaHOBUTH B moJie «KomnuecTBO Touek Ha 3padke» okHa «Edity.

[Ipn 3amaHuM B ONTHUYECKOM CHCTEME HECKOJIbKHX JUIMH BOJIH MOXHO
pacCCUHMTHIBATh  MOJUXPOMATUYECKHME  XAPAKTEPUCTHKH C  y4eToM  (PYHKIUU
cnektpanbHOil dpdextuBHOCTH (TMYyHKT «JI1.6.8. CniekTpanbHbie XapaKTEPUCTUKN))
WM MOHOXPOMATUYECKUE XAPAKTEPUCTUKHU IJIsI LIEHTPAIbHOW IJIMHBI BOJHBI (I10OJIE
«Xapakrepuctuku <I[lommxpomaruueckue / MOHOXpOMATHYECKHE™) ).

Kpome Toro, st Bcex myHKTOB B okHE «Edity MOXXHO 3a7aBaTh HOMEp IMydKa U
CMEIIEHUE ITIOCKOCTH YCTaHOBKHU.

Edit
Homep nyuxa -+ 14
CHeweHre nnockocm ycmaHobxn — .BBAA
Xapaxmeprcmikn B npocmpancmbBerHsobpan .+
XaparmeprcmikH—FlonrxporamideckHe4
Komuecmbo mouex Ha spauxe —k 288+

Puc.I12.37. Ilapamempwvl ananuza ceomempuueckoco uzo0padcetus.

M2.6.1. ToyeyHasa gunarpamma

ToueuHass auarpaMma MOKET BBIBOAUTBHCSA IUIsI OAHOTO IydKa WM JUIS BCEX
IIy4KOB.

[Ipn BBIBOJE TOYEUHOM AMArpaMMbl I OJHOTIO ITy4YKa BBIBOJWUTCS paMKa: IO
KJIaBUIIIE «Space» BBIJCIEHHAs YacTh M300pakeHUs 0TOOpA3UTCsA Ha BCE OKHO, IO
KiaBuuie «Enter» nmpou3BOAUTCS pacdeT KOHLEHTPALMU SHEPTUH B IIPSMOYTOJIBHHUKE
C pasMepaMu paMKu. [l CIpaBKM CIIpaBa BBIBOJIATCS 3HAYEHHsI pasMEPOB OKHA U
pa3MepoB U MOJIOKEHHS paMKH B TUIOCKOCTU U300PaKEHHUS.

Bce HacTpoWkM 3TOro MyHKTa CTaHAApTHbIE Uil paboThl  «AHanu3
re€OMETPUYECKOTO H300PaKEHUSD.
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Cucmema—TlpvMep onNMAYECKOR CHCMEME
Menu

Patoma—GIA 19:58 O0PAL-PC

Edit

1. ToueuyHaa OMarpamMmMa

Homep nyuxa -+ 14

2. DoxycupobouHwe BhnarpammMm CveweHHe nanockocm ycmaHobkw — .B88a
3. Cranmpobanve namHa pacceaHHd Kapakmeprcmikv B npocmpaHcmberHsobpaxn .
4. $yHxyma KoHyEeHmMpayMK IHEPTHK KaparmepHcmikn—HlonnxpoMamueckyed

5. C.K.B. pasMepd naAmHa PpaccefAHHA KonvuecmbBo mouerx Ha spauxe —+ 2884

6. dynxuyma pacceavma amnmm  (HPM1D

7. Il'eomemprueckaa 4 K ¥

8. CnexmpanbHHE XAPAKMEPHCEMKH

TouyeyHaa OuarpamMMa
4Ok 4
FadrkA (1]

CH=— . F4SZE-0Z

oh= Q000

DH= .&ZZE

DW= .EE4&
OKEHO

Dx= 4 .37z

DW= 4 .Fz3F
EHEFTHA: (1

E= £3.33

Puc.I12.38. Toueunas ouacpamma.

[12.6.2. dokycupoBOYHbIE AMarpaMmbl

@DOKyCHpOBOYHBIE  JUArpaMMbl  XapaKTepU3YIOT HM3MEHEHHE  TOYEUHBIX
auarpaMM IpU CABUTE IUIOCKOCTH H300paxkeHus. JlJis BceX IMyYKOB BBIBOJASATCS
TOYEYHBIE JUAarpamMMbl JIJIi HOMUHAJIBHOW IJIOCKOCTH YCTAHOBKH M JJIsi YEThIpEX
CABUHYTHIX Ha paccTtosanus =DS' u £2-DS' miockocreil.

Crcmema—TlpiMep onNmMMYEecCKon CHCMEMH PaGoma—GIA

Menu

19:52 OPAL-PC

Edit
Homep nyuxa -+ 14

1. Toueunaa Onarpamma

3. Crannpobanne namHa pacceaHnd

4. fyHKUHMA KOHUEBHMPALHH SHEPTHH

5. C.K.B. pasMeps nAmMHA paccesHHd

6. Bynxuna pacceanna avnan (BB

7. I'eomemprueckaa 4 K X
8. CnexmpanbHHE XapaKmepHCTHKH

Chcmera—TlppMep onmMYecKof cHCmMEMB

o= . =4 . 2000

= . &0

WHFKHHA 1. F2Fz

»

Poxycrpobounwe BHnarpammm

g alninle)
— 942K 4 —

CHemenHe naockKocm ycmadHobxn - .B888
Hapakmepncimkn B npocmpancmbBerHsobpan .
XapaxmeprcmmkH—Hlonnxpormamiueckred
KoanuecmbBo mouex na spauxe -+ ZBOA
llar no pacpoxycuvpobxe - .68688

PaGoma—GIA Grap—8 19:51 OPAL-PC

 -tulnln} A 2000

EEICOTA 1.49224

"

Puc.I12.39. @oxycuposounvle ouazpammeoi.
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Bemuuuna cmpura DS' 3amaercs B mosne «lllar mo pacdokycupoBke» OkHa
«Edit». OcrtanpHble HACTPONKM STOTO MYHKTAa CTaHIAApTHBIC JJIsl pabOTHl «AHAmU3
re€OMETPUYECKOTO H300PaKEHUSD.

M12.6.3. CkaHnpoBaHue nNsATHa paccesiHmA

B »sTtom mnyHkTe oToOpaxaercs Tomorpamma msTHa paccesHus. «lllar
CKaHUPOBAHUSD) OIpEleIIeT MUHUMAIIBHBIN pa3Mep 3JIEMEHTA 3TOW KapTHUHBI.

Cucmera—llpyHep onmMMYEcKoR CHCMEMH PatGoma—-GIA 19:52 OPAL-PC
Menu Edit

1. ToueuHaa OHnarpaMMa Homep nyuxa -+ 14

2. boxycupobouHwe JnarpaMmu CHMeweHHe naockocmd ycmaHobxm — .Ba88
3. CxannpobaHve namHa paccedHHd KapaxkmepHcmikn B npocmpancmberHsobpan .+
4. Pynxyna KoHUEHMpPAaUHH 3IHEPTHH Xapaxmeprcmirn—kloanxpormamiveckre

5. C.K.B. pasHMepd nAmMHa pacCcedHHA KonvuecmbBo mouex Ha spauxe —k11524

6. fynxuma pacceanwa auwHan  (BP1)D llar ckanupobanka — .B83388

7. I'eomemprueckaa 41 K ¥

8. CnexmpaneHHE XAPAKMEPHCIMEH

——LCxannpobanne namHa pacceAHHd

Puc.112.40. Cxanuposanue namua paccesmusi.

LOEFE
L3TIT
EFSD
-l
s =tuln]
.EEEE
L2edA
AEET
LHFEE
LFFFE
OS33
LFEED
L B9

SRR E RN Dm Y W

12.6.4. OYHKUNA KOHLLEHTPaLUKN 3HEPTN

@DyHKIMS KOHLIEHTPALMU SHEPIHM MOKAa3bIBAET 3aBUCUMOCTb JHEPIUU IATHA
paccesiHus, cojaepxKalleicss B Kpyre auamerpoM D, OT BelIMYMHBI AUAMETpa IMpHU
yCJIOBUH, YTO MoJHas sHeprus pasHa 100%.

@OyHKIMSA KOHLEHTPAUUU 3HEPTUM BBIBOAUTCA Uil 20 pazauyHbIX JUAMETPOB
KPYKKOB JI0 nuameTpa, B KoTopelii momamaer 100% sneprum, nubo a0 AuaMmeTpa,
yKa3aHHOTO B mojie «MakcuManbHbId auameTp Kpyxka» okHa «Edity. Cmemenue
LEHTpa KPY>KKOB MOXHO 3anaTh B noiie «KoopaunaTta neHtpa no Y». OcraibHble
HACTPOMKM 3TOTO MyHKTa CTaHIApTHBIC A pabOThl «AHAIU3 TEOMETPUUYECKOTO
M300paXEeHUs.

BriBoa pe3ynbTaToB BO3MOXKEH B BUIE TpadrKa WIH TaOIULIbL.
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Crcmera—llpyMep onmueckof CHCMEMH PadGoma—GIA 19:53 OPAL-PC

Menu Edit
1. Toueunaa JnarpamMMa Homep nyuxa -k 1A
2. PoxycrpobouHwe OHarpaMmu CHeweHHe nnockocm ycmadobxn — .Ba88
3. CranmpobanHnve namia pacceaHyus Xapaxmepucmikr B npocmpancmberHzobpam .
4. PyHKLHMA KOHUEHMpPALKWH 3HE] XapaxmepHcmikH—Floamxporamueckre4
5. C.K.B. pasMepn nAmHa pacceaHHA KomvmuecmbBo mouex Ha spauxe —kF11524
6. Pyvxyma pacceanna amban  (FP) MakcHMAaNBHHA OHaMemp XKpymkxa — .Ba88
7. I'eomemprueckaa Y4 K X KoopivHama yenmpa no Y- .B88A
8.

CnexmpanbHHe XAPAKMEPHCIMEH

——PyHKyMA KOHUEHmMpPAaLMKM SHEPTHH

E (v HOHL . SHEFTHH

400,
4 EH0R
sE0. T
noAH®F .
E0. T

qo. T+

0. T

. . . =)
o EET] LESZ  4.0%F 4 .3&4

Puc.112.41. @yuxkyusa xkonyenmpayuu sHep2uu.

M12.6.5. CKB ngartHa paccesHua

B Ttabmuunoit ¢opMe BBIBOASTCS CpEIHEKBAAPATUUYECKUE pa3MEphl TSATHA
paccesinus (XCckB, YCKB) U MOJOKEHHE SHEPTeTHUECKOoro IeHTpa nsatHa (Y1), mo ux
3HAQYEHUSIM MOKHO OILICHUTh pa3Mephl MSATHA B MEPUIMOHAIIBHOM M CaruTTajJbHOM
HampaBieHUsX. Bce HACTpOWKHM 3TOrO MyHKTa CTaHAAPTHBIE HJisi paboThl «AHAIW3
T€OMETPUYECKOTO N300PKEHUSD.

Cyvcmera—llpyMep onmueckof CHCMEMH PadGoma—GIA 19:54 OPAL-PC
Menu Edit
1. Toueunaa JnarpamMMa Homep nyuxa -k 1A
2. PoxycrpobouHwe OHarpaMmu CHeweHHe nnockocm ycmadobxn — .Ba88
3. Cranmpobanne nAmia pacceaHHs Xapaxmepucmikr B npocmpancmberHzobpam .
4, PyHKUHA KOHUEHMPALHH 3HEPTHH XapaxmepHcmikH—Floamxporamueckre4
af DA SHEDH NMAMHA PacCeAHHA
6. Pyvxuyma pacceanna amban  (FP)
7. I'eomemprueckaa Y4 K X
8. CnexmpanbHHE XAPAKMEPHCIMEH

C.K.B. pasHepw namHa paccesHHA

(HMH) |Y= 5.8888
Yu a —-. 121866
¥ cxb . 189525
X cxb .A929481

Puc.112.42. CKB namna paccesanusl.

M2.6.6. dyHKUMA paccedaHunsa nuHum (PPI)

OyHKIUS  paccesHMs]  JIMHUM  MPEACTaBIsieT  co0OW  pacmpenerneHue
MHTEHCUBHOCTHU B U300paKE€HUU ONTHYECKOW CUCTEMON OECKOHEYHO IJIMHHOMN JIMHUU
B MEPUIMOHAIBHOM WM CaruTTaJbHOM CEYEHUU. Bce HACTpOWKM 3TOro ITyHKTa
CTaHAAapTHBIE AJis1 pabOThl « AHAJIU3 FTEOMETPUUYECKOTO U300PAKEHUS.

BbiBo BO3MOXKEH B rpa)uuecKoM U TEKCTOBOM PEKUMAX.
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Cucmena—TlpyMep onmMMUecKof CHCMEMH

Patoma—GIA 19:55 O0PAL-PC

Edit

Menu
Toueunaa DrarpaMMa
. Boxycrpobounwe BHarpaMHp
CxaHvpobaHre namHa pacceaHudA
fyHkuMA KoHUEHMpauMK IHEPTHH
C.K.B. pasvepnd namHa paccefAHHA
PyHxyma pacceanma anann (PP)
l'eomempuueckaa 4 K ¥
CnexmpanbHHE XapPAKMEpPHCIHEH

[ P L

==

CDPi1)

Homep nyuxa -+ 14
CveweHHe nanockocm ycmaHobkw — .B88a
Kapaxmeprcmikv B npocmpaHcmbBerHsobpaxn .
KaparmepHocmikn—MHlonnxporMamueckned
KonvuecmbBo mouerx Ha spauxe —k11524
llar cxanupobanna — .B1353

——yHKrUMA pacCEeAHMA AHHHH
I

MoAMEFOM .
1 MEHOk

MEF .
zAr .

Ll
LEEE

— . 433 [=] i A

Puc.112.43. @yuxyusa paccesanus 1uHuu.

M2.6.7. l'eomeTpuyeckaa YKX

YacToTHO-KOHTpACTHAs XapaKTePUCTUKA paccuuThiBaeTcs s 20 3HaueHUM
IPOCTPAHCTBEHHBIX YaCTOT JI0 YacTOThl 3aJaHHOW  MOJIb30BaTeeM  (IoJie
«IIpocTpancTBeHHasT 4YacTOTa») WM JO0 MAaKCUMaJbHO BO3MOXXHOTO 3HAYCHHSI.
OcranbpHble HACTPOWKH OTOTO TYHKTAa CTaHAAPTHBIE Uil paboThl «AHAIU3
T€OMETPUYECKOTO N300PKEHUSD.

BriBo pe3ynbTaToB BO3MOXKEH B BHje Tpaduka win tabnuibl. B rpaduyeckoit
dbopme minst cipaBku BeIBOAUTCS Oezabeppanmonnas YKX, ompenensemas ¢ yueTtoMm
mudpakuuu. ['eomerpuaeckoit UKX Ha maHHON 4acTOTE MOXKHO MOJIb30BATHCS, €CIH
oe3abepparmonHas UKX oTcTouT OT Hee JOCTATOYHO JAJICKO.

PaGoma—-GIA 19:56 OPAL-PC

Crcmema—TlprMep onmueckofl cHCmeMB
Menu
1. Toueunaa JHarpamMma

Edit
Homep nyuxa -+ 1

2. DPoxycrpobounwe IHarpammm
3. Cranmpobanne nAma pacceaHHs
4. dyHryMAa KOHUEHMPALMK SHEPTHH

CveweHHe naocKocmM ycmaHobxm — .B888
Xapaxmepucmikn B npocmpancmbBerHzobpan .
XapaxmepucmeEv—Floaxporamueckmed

5. C.K.B. pasMepn nAmMHa pacceaHHA KonvuecmbBo mouex Ha spauxe —F11524
6. Pynxuyma pacceanna amban  (FP(1) MNpocmpancmberHHaa wacmoma— .88

. I'eomempyueckaa 4 K ¥
8. CnexmpankHue XapakmepHCTHMKH

T'eomemprueckaa 4 K X
AQAHEF .
4

HE
AYYHOR

. HEX
. HEE
. HEX

CAEMC NA.HCTAHOE .
fpuinlaln]

Z.28% E.7EE =.E47

Puc.l12.44. I'eomempuueckas YKX (epaghux).
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Cyvcmera—TlpyMep onNmMMYECKOR CHCMEMH PaGoma—GIA 19:57 OPAL-PC
T'eomemprueckaa 4 K X

MNpocmp.| ¥= 5.8888
YACMOMma
MHHSMM ME] . Ccar.

MNommxporamiveckre (AHHefAHWA cnexmp daa 3 davH Boan)
.BA 1.88 1.88

.58 .79 94
1.15 .47 g8
1.73 A2 68
Z2.31 .35 42
Z.88 .38 28
3.46 2T 22
4.84 21 21
4 .61 .18 Z2

 Puc.12.45. T eomempuuecxkas YKX (mabnuya).

12.6.8. CnekTparnbHble XapakTepuCTUKK

B okne «Edit» MoOXHO 3amaTh Cmoco0 BBIYUCICHUS MOJIUXPOMATHUECKUX
XapaKTePUCTUK M 3HAYCHUS CTIEKTPANIbHOMN 3 (dekTuBHOCTH. DYyHKIUSA CIEKTPATBbHOM
¢ (pexkTHBHOCTH TIOKa3bpiBaeT '"Bec" JaHHOW MJIMHBI BOJIHBI B  BBIYUCIISIEMOM
MOJINXPOMATHYECKON XapaKTEPUCTHKE.

Ecin  «CrnekrpanbHblii  Juana3oH <HENPEpPBIBHBII™>», TO CIEKTPaJbHBIM
JIMaa30H OIMPEAeSIOTCS M0 MaKCUMaJIbHOW M MUHUMAJIbHOM pabodell IJIMHE BOJIHBI
Wi 3amalTcs B pabore «PopmupoBanuey». lleHTpanbHas qiMHAa BOJHBI B 3TOM
ciaydae JIeKUT B cepeauHe Jnuama3zoHa. Ecmum  «ChoekTpanbHbli  uana3oH
<JIUCKPETHBI>», TO MOJMXPOMATHUYECKHE XAPAKTEPUCTUKH OIPEACIAIOTCS Kak
CPEIHEB3BEIICHHBIE C BECOM PaBHBIM CHEKTPajIbHOU 3()PPEKTUBHOCTH MO 33aJaHHBIM
JUIMHAM BOJIH.

B rpadumueckom pexume (GyHKUIUS ~ COEKTpanbHOH  3(hdeKTHBHOCTH
oToOpakaeTcs B BUIE rpaduka.

Cucmena—TlpyMep onmMuYecKoRi CHCMEMH Paboma—-GIA 19:57 OPAL-PC
Menu Edit
1. Toueunaa JHvarpaMMa CnexmpanbHWA OHanasoHFOHCKpemHun
2. fBoxycupobouHwe JuarpaMMu
3. CranvpoBanne namHa paccefAHHA CnexmpankHaa aqupexmbHocme
4. PyHxyHa KoHUEHMpPAaUHH 3IHEPTHH N - Lmkm — @) — N — Luxkn — @} —
5. C.K.B. pasMveps naAmHa paccedAHHA A .5461 1.888 3 .B888 .B@8
6. Pynxuma pacceanwa avHmn  (DP1) 1 .4888 i.688 4 6868 .aa8
7. l'eomemprueckaa 4 K X 2 .6438 1.888 5 .B8888 .B88
e . AKMEPHCTMEH 6 .B868 .B88
¥ .8888 .a88

Puc.I12.46. Cnexmpanvhble Xapakmepucmuxu.

r12.7. AHanu3 dugpakyuoHHo20 YKX

Pabota npeanazHayeHa JUisl aHaIM3a 4YaCTOTHO-KOHTPACTHON XapaKTEPUCTHKU B
IU(PPaKIIHOHHOM MPUOIUKESHUH.

JItoOple  XapaKTEpUCTUKH MOTYT BBIUHUCIATHCA JMOO NpPHU HOMHUHAIBHOM
MTOJIOKEHUU THIOCKOCTH M300pakenust («ILm. perucrpanuu <HOMUHAIBHAS>Y), JTHOO
IIpU 33J]aHHOM CMEUIEHUH OTHOCHUTEIbHO HOMMHAJIBHOIO MOJokeHusd. CmerieHue
MOXXET  3aJaBaTbCsl  HENMOCPEICTBEHHOM  BenmuunHoM  («llm.  peructpaumu
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<CMelIeHHas™>») JIU00 MOXHO BBIOpaTh IUIOCKOCTh HAWIYYIIEH YCTAaHOBKU IIO
reomerpuueckoMy kputeputo («Iln. peructpanuu <ITHY reomerp. xputep.>») uiu
no BosHOBOMY Kputeputo («lln. perucrpaumn < IIHY BoxHOBOW KpuTEp.>»)
(MOJI0KEHKE MIOCKOCTH HAWJTy4lled YCTAHOBKH paccMaTpuBaercs B myHKTe «JI1.5.4.
[1nockocTh HAMITYUIIEH YCTAaHOBKHY).

[Ipy 3agaHMK B ONTHYECKOW CHUCTEME HECKOJBKHX JUIMH BOJH MOHO
paccuMThIBATh  TMOJUXPOMATHUECKUE  XAPAaKTEPUCTHUKH C  Y4eTOM  (YHKIHH
cnektpanbHOi ddexTuBHOCTH (TMYyHKT «JI1.6.8. CriekTpanbHble XapaKTEPUCTHKN))
WM MOHOXPOMATHMYECKUE XAPAKTEPUCTUKHU JJIsl UEHTPAJIbHON JUIMHBI BOJIHBI (I10JI€
«Xapakrepuctuku <[lonuxpomatuueckre / MOHOXpOMATHYECKUAE™>) ).

3ajaHue TPOCTPAHCTBEHHBIX 4YacTOT, I KOTOpbIX paccuutbiBaerca YKX,
npousBoguTcs B okHe «Edity m momyckaer 3amaHme MO0 HEMOCPEIACTBEHHBIX
3HaYEHUH YacTOT, TUO0 MX MAKCUMAJIbHOTO 3HAUYEHHS M KOJUYECTBA YacTOT, JINOO
BEJINYMHY IIara U KOJM4ecTBO maroB. MakcumanbHoe konndecTBo 9acToT 20. Kpome
TOTO, JUIS BCEX MMyHKTOB B okHe «Edit» MOXHO 3a1aBaTh HOMEp MydKa.

Jadanme yacmom —kHenocpedcmbennoe A

.18 | .38 . 43 .Aa
.aAa .aAa .aAa .aAa .aAa
Jadanne yacmom —FMax.dyacmoma -
KoavuecmBo yacmom — 18
Max. uyacmoma — 288 .88

Jadanne yacmom —Mlar no yacmome -
KomvuecmBo yacmom — 18
llar no wacmome - 15fe68

Puc.112.47. Cnocobvl 3a0anus wacmom npu aHaiuse
ougppaxyuonnozo YKX.

M2.7.1. YacTOTHO-KOHTpPACTHadA XxapakTepucTumka

BpIBoAMTCS 4aCTOTHO-KOHTPACTHAs XapaKTEPUCTHUKA ONTUYECKOW CUCTEMBI B
rpauueckoM WM TEKCTOBOM BHje. JlJisi CipaBKU PacCUMTHIBAETCS U MOKA3bIBACTCS
o0ezabeppanmonnas  UYKX, mnokasbiBaromass 3HaueHus UKX mnpu  orcyrcTBum

abepparuii.
Bce HaCTpOﬁKH 9TOro0 IIyYHKTa CTaHJApTHBIC  JIA pa6OTBI «AnHanms
mudpaximonnoro YKX».
Cucmena—llpvHep onmMYeckKof CHCMEMB PatGoma—MTF 18:13 OPAL-PC
Menu Edit
1. HYacmomHo—KOHMpacmHAA XAPAKMEPHCIME Homep nyuxa —-FALLA
2. YacmomHo—paszobaa xapaxmepHcmmMka Xapaxmeprcmkn —Flloanmxpornamiueckan 4
3. BesabeppayHoHHHE HEX Xapaxkmepucmku B npocmpancmberHzobpax .4
4. foxycupobouHwe kprbue Mn.perncmpayr —FHOMHHANBHAA .|
5. CnekmpankHHE XAPAKMEPHCIMEH
3adanve yacmom —FMax.uacmoma &
KoavuecmbBo yacmom - 18
Max. 4acmoma - .68

Puc.I12.48. Ilapamempor YKX..
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Crcmema—TlpHMep OonNMUUEecKoR CHCMEMBH Patoma—MTF 18:14 OPAL-PC
HacmomHoO—KOHMpACMHAA XAPAKMEPHCIMKA
4 AYHOR 2 AYHOR OCEEDI AY94HOR

—_— \ \ Ly \ \
=1 14 . =30 . T ECN =1 . € € =1 14 . =30 . EEEE ECN

Cucmera—llpyHep onmMMYecKoR CHCMEMH PatGoma—MTF
HacmomHo—KoHmMpacmHaa XapakmepHCIMKa-
Mpocmp. |mouka | ¥= bH.A8@a | Y= 3.3222

Yacmoma |Ha
fIMHAMM |DCH mep.| car.| Mep.| car.

NMoauxpoMamueckve (avHeAHWRA cnexmp daa 3 davH Boan)
.BB8 1.8 1.8 1.A8 1.8 1.88
46.85 .31 .Ba B2 B2 .B3
92.18 .@4 .81 .81 .B8 .81
138.15 .82 .88 .88 .a1 .a1
184.19 -.81 .Ba .Ba .Ba .A1
Z238.24 —.82 .Ba .Ba .Ba .Ba
276.29 —.81 .B8 .B8 .B8 .B8
322.34 .88 .88 .88 .88 .88
368.39 .\1 .Ba .Ba .Ba .Ba
414.44 .81 .Ba .Ba .Ba .Ba
468 .48 .88 [5]4] [5]4] .B8 .B8

M2.7.2. YactoTHO-Gba3oBasi xapakTrepucTuka

B TecToBOM pexknMe BBIBOAUTCS 3HAYEHUE YaCTOTHO-(PA30BOI XapaKTEPUCTUKH.
Bce HacTpoiiku 3TOro MyHKTa CTaHAApTHBIE g paboOThl  «AHAIU3
mupakuroHHoro YKX».

M2.7.3. besabeppaunoHHblie YKX

B TectoBoM pexume  BBIBOAUTCS  3HAUYEHHME  YaCTOTHO-KOHTPACTHOM
XapaKTEePUCTUKHU TIPU OTCYTCTBUU abeppaliuii.

Bce mHacTpodiku 3TOro mMyHKTa CTaHAApTHbIE Juisi  paboThl  «AHanu3
mudpakunoHHoro YKX».

M2.7.4. ®oKyCMPOBOYHbIE KPUBbIE

@OKyCHUPOBOUHBIE JUArpamMMbl XapakTepusyroT niMeHeHune UKX mpu casure
IJIOCKOCTH YCTAaHOBKHM M PACCUUTBHIBAIOTCS U1 YKa3aHHBIX IOJb30BATEIEM YacCTOT
(ae 6osee 5) U 5 TMONOKEHHH TUIOCKOCTH YCTAaHOBKH: HOMUHAIbHOH, £DS'u £2-DS'.

Benuuuna casura DS' 3amaercs B mone «lllar mo gedoxycup.» oxna «Edity.
OcranbpHble HACTPOWKH OSTOrO TYHKTAa CTaHAAPTHBIE Uil paboThl «AHAIU3
mudpakimonaoro YKX».
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Crcmena—TlpyMep onmMYECKOR CHCMEMH Padoma—MTF 18:23 OPAL-PC

Menu Edit
1. YacmomHo—KOHMpACTHAA XapaKmepHCIMKA Homep nyuxa -+ B4
Z. HacmomHo—pasobaa xapaxkmepucmmka Kapaxmepucmmkn —MloauxpoMamiueckan b
3. BesabeppayHoHHHE HKX KapakmepHcmikn B npocmpancmberHzobpam .4
4. Boxycupobounwe xprbue Ma.perncmpayn —FHOMHHAANBHAA &
5. CnekmpankHHE XAPAKMEDHCIMEH
3adarHve yacmom —HenocpedcmberHHoe
58.A8 188.8 158.8 2Z8A.8A 258.8
llar no depoxycup. — .B5688
foxycrpobounwe kprbue
Ds'= —.1688 Ds'= —.B588 Ds'= .BEBEA Ds'= .B5HA8 Ds'= .1688
Hacmoma
HHA MM MED . Car. MED . Car. MED . Car. MED . Car. MED . Car.
Moanxporamueckans YKX dna nyuxka B Y= .HaH8A
58 .88 .41 .41 . 46 . 46 27 27 .14 .14 21 21
18A .88 22 22 .29 .29 .83 .83 12 12 .15 .15
154 .88 .11 .11 22 22 .A1 .A1 .A5 .A5 .11 .11
288 .88 .A9 .A9 .16 .16 -.82 -.82 .82 .82 .88 .88

Puc.I12.50. Bezabeppayuonnvie YKX.

M2.7.5. CneKkTparbHble XapaKTepuCTUKK
AHanornyno nmyHKTY «JI1.6.8. CriekTpaibHble XapaKTEPUCTUKNY.

r12.8. AHanu3 yHKyuu paccesiHUsi mo4Yku

AHanu3 (QyHKIIUU paccestHUS TOYKH BO3MOXXEH TOJBKO M TU(PAKIIMOHHO-
OTPaHUYCHHBIX ONTHYECKUX cHcTeM. Ecnmu abeppaimi B aHAIM3UPYEMOH TOUKE
BEJIMKUA, TO PEKOMEHAYETCS MPOBOJUTH aHAIU3 B T€OMETPUUYECKOM MPUOTKCHUH
(maparpad «JI1.6. AHanu3 reoMeTpruuecKoro H300paKeHUs» ).

JItoObie  XapaKTEPUCTUKU MOTYT BBIUUCIATHCA JHUOO TpPU HOMUHAIBLHOM
MOJIOKEHHUH TIIOCKOCTH M300pakenus («Ilm. perucrpanuu <HOMHHAIBHAS>Y), TUOO
IpU 33JlaHHOM CMEIIEHHUH OTHOCUTEIBHO HOMHUHAJIBHOrO ToOJIoXKeHus. (CMmelieHue
MOXKET  3aJaBaThbCsi  HEMmoCpeACTBEHHOW  BenuuumHou  («Ilm.  peructpaunum
<CMEIlIEHHAas™>») JUOO0 MOXKHO BBIOpaTh IUIOCKOCTh HAWJy4Illel YCTaHOBKHU IIO
reomerpuueckoMy kputeputo («lIln. peructpanuu <ITHY reomerp. kputep.>») uiu
no BonHOBOMYy Kputepuio («Ilm. peructpamuum < ITIHY BomHOBOW Kputep.>»)
(moJI0KEeHUE TIOCKOCTH HAWIYYIlIel YCTAHOBKU paccMaTpuBaeTcs B myHKTe «J11.5.4.
[1noCcKOCTh HAMITYYIIIEH YCTAHOBKHY).

Kpowme Toro, my1st Bcex myHKTOB B okHE «Edity MOXHO 3a1aBaTh HOMEp ITydKa.

[12.8.1. dyHKUNA paccesHUsA TOYKN

OyHKIMS paccessHUs TOYKM BBIBOAWTCS B BHAE KapThl YPOBHEM paBHOU
MHTEHCUBHOCTU WJIH B TPEXMEpPHOM BHJEe. B 3aroioBke pabodero OkHa BBIBOJMUTCS
yucio lrpens.

Bun orobpaxenust ycranaBnmuBaetrcsa B okHe «Edity. OcrtanbHble HACTpONKHU
ATOTO MyHKTA CTaHJAPTHBIE ISl paObO0Thl «AHANN3 (PYHKINUN PacCEesHUS TOUKWY.
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Chcmema—Tlpymep onmueckofl cHCmMEMH
Menu

Paboma-DIA 23:35 0PAL-PC

Edit

1. PyHxyumAa paccedHHUA MOYKH

. fyHxuma xKoHueHmMpauMK SHEpPTHH

. fyHKUMA paccesAHMA AMHMK

. Norpanrunaa xpuban

. linaneHwe MHpH

. HacmomHo-KOHmMpacmHAaA HapaKmepHCIMEA
. HzobGpameHne mecm—obbexmob

. CnexmpanbHHE XapPaKmMEpPHCIMEH

=1 L]

Ma.pervcmpayr —FHOMHMHANBHASA -

Kapaxmepucmikr B npocmpancmberHzobpam. 4

Homep nyuxa -+ B4

Brvd omobGpamenma—-F TpexmepHoe 4

AbyHxyma pacceanwa uncno Wmpena= .88

=t
LFa0
LTEE
LEFE
LB
.EEE
LEOS
LHEZ
FEE
CEEE
=3
LEEH
AT
A4
0. OsEF0
1. H45—&

[nialafululupupulalalalalalnl

Puc.I2.51. @ynkyus paccesHus moyku.

M12.8.2. ®yHKUNA KOHLEHTpaLUKN 3HEPrnn

OyHKIMA KOHUECHTPAUWMHU SHEPrUM IMOKAa3bIBAET 3aBUCUMOCTh 3Hepruu DOPT,
coAep Kalencst B Kpyre OIpPENeICHHOTO JUaMeTpa, OT BEJIWYHMHBI 3TOr0 AUAMETpA.
BriBoJ1 pe3ynibTaToOB BO3MOXKEH B Tpaduueckoi U TabiuuHo# Gopme.

Bce nacTpoiiku 3TOro MyHKTa CTaHIApTHBIC A7 paboThl «AHanmu3 (QyHKIIUU

PaCCCAHNA TOUYKM.

Cricmena—TlpuMep onmiueckofi cHcmeMb
Menu

1. “ HELHA iaccenﬂnn MOYKH

2 . PyHKUHA KoHUEHmMpaUHH 3IHEPTHH

3. Pynxuna pacceaHMA AHHHK

4. NorpaHvuHaa xpubaa

5. linankHwe MHpH

6. YHacmomHo-KOHMpPACTHAA XApPAKMEPHCIMEA
7. HsobpaxeHne mecm—obbexmob

8

. CnexmpanbHHE XapaKmepHCTMEH

Paboma—DIA 23:39 OPAL-PC
Edit
HoWep nyuxa -k 14
Ma.perncmpaun —FHOMHHAAEBHAA &

Kapaxkmepucmmku B npocmpancmberHzobpan .4

——PyHKyHA KOHUEHmMpAUHH IHEPTHH
E (1 KOHU. =HEFTHH
400,

1 MEHOR
s0. T

naAamW>xF .

0. T

qo, 4+

0. T

1 1 1 1 D
o RES [=ETa] 13 AED

-Puc.]-72.52.. QYHKYUA KOHYEeHMpayuu IHepeull.
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M12.8.3. yHKUMS paccesHnsa NUHUA
OyHKIUS  paccesHMs]  JIMHUM  MPEACTaBIsieT  co0OW  pacmpenerneHue
MHTEHCUBHOCTHU B U300paKE€HUU ONTHYECKOW CUCTEMON O€CKOHEYHO IJIMHHOMN JIMHUU
B HarnpaBieHu Y (MepuauonanbHas OPJI) unu X (carurranbaas OPJI).
Bce HacTpoiiku 3TOro myHKTa CTaHIapTHbIE AJid paOoThl «AHanu3 (QyHKIUU
paccesiHUs TOUKUY.

Crcmema—TlprMeEp onmMUecKoA CHCMEMH PatGoma—-DIA 23:48 OPaAL-PC
Menu Edit

1. PyHxyma pacceaHMA MOYKH Homep nyuxa -+ 14

2. DALHK  3HEPTHH Ma.pervcmpayy —FHOMHHANBHAR 4

3. PyHxuMA pacceAHHA  AMHHM

4. MNorpanmuHaa xpuban Kapakmeprcmikv B npocmpaHcmberHsobpaxn .

5. llnanbHWEe MHpH

6. YacmomHo—KOHmMpAacmHAA XApaKmepHCTHEA

7. HaobGpaxeHne mecmobsexmob

8. CnexkmpanbHHE XapaKmepHCTRKH

——yHxyma pacceAHMA AHHKMK

I MoAMEFOM .
1 [pkeie ln] o

MEF .
zAr .

—. o= [=] Loz O

Puc.112.53. @yukyusa paccesanus iuHuu.

M12.8.4. NorpaHnyHas kpmnsas
N3obpaxkaroTcsi CcedYeHUs] MHTSCHCUBHOCTH B  H300paXEHHUHU  CBETAIICHCS
MOJIYTNIOCKOCTH. Bce HACTpOMKM ATOro IMyHKTa CTaHAAPTHBIC IS PaObOTHl « AHAIIN3
(GYHKIIUU paccesiHUsI TOUKH.

Crcmerma—(lpyMEp ONMMYECKDA CHCMEMBH Patoma—DIA 23:48 OPAL-PC
Menu Edit
1. dyvrxyma pacceaHmas mMOYKH Homep nyuxa -+ 14
2. yHKUMA KOHUEHMpPAUHMKH SHEPTHH Ma.pervcmpayk —FHOMHHAANBHAA &
3. fynxyma pacceAHHA AHMHHK
4. lNMorpavvuHaa xpubasa Xapaxkmeprucmmkr B npocmpancmbBerHsobpam .

5. llnaneHwe MHpW

6. YacmomHo—KOHmMpacmHad XApaKmMepPHCTHEA
7. HzobpaxeHne mecm—obbexmob

8. CnexmpanbHHE XapaKmMepHCTRKH

———lorpanmunaa xpubaa
I MoAMEFOM .
1. o009 1 MuEHO0K

LEQQ HMEF .
Car .

L2000

. t
—. o= [=] = .c\%;

Puc.112.54. Iloepanuunas xpueas.
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M2.8.5. WnanbHble MUpbl
[Ipou3BoauTCsT pacyeT U300paKECHUS IIMATBHOW MUPBL. 3aJlaHUE OPUEHTALUU
MUPBI, KOJMYECTBA MINaJl K pa3Mep 1mnaibl npousBoautcs B okHe «Edity. OcranbHble
HACTPOMKH 3TOT0 MyHKTa CTaHJApTHbIE AJis1 paOOThl «AHaNU3 QYHKUUU pacCEesHUs

TOUKW». Pe3ysbTaT BEIBOAUTCS B BUJE CEUECHUS UM B TaOJIMYHOM opMme.

Cicmema—TlprMep ONMAYECKOR CHCMEMB

Patoma—DIA 23:42 OPAL-PC

Edit

Menu
1. dyHxyma pacceAHHA MOYKH
2. DyHKUMA KOHUEHMPALWH SHEPTHH
3. byHxuHA pacceAHHA AMHHK
4. MNorpanviyHaa xpubasa
6. HYacmomHo—KOHMPACTHAA XApPAKMEPHCTIKA

7. Hzobpamenne mecmobeexmob
8. CnexmpanbHHE XAPAKMEPHCTMEH

—llnaneHse MvpH Hep. konmpacm=1.8880—

I

4 .0003

200

00

i [n ]

&87

dES

d??

Homep nyuxa —F 14
Ma.pervcmpaymy —FHOMHHANBHAS 4
Kapaxmepycmeiky B npocmpancmbBerHzobpan .
Konnuecmbo wnan — 5

Bucoma wnmanw —

llk1prHa wnane
OpreHmayMA wnan

L2188 mm
.A189 MM
— nonocwW Bdone ocukYd

Puc.112.55. [Inanvhvie mupsoi.

12.8.6. HacTOTHO-KOHTpACTHas XxapakTepucTuka

BriBO 4acTOTHO-KOHTPACTHOM XapaKTEPUCTUKH BO3MOXKEH JIMOO B BHUIE
IByMEPHOW (DYHKIMH U1 BCEX HAMpaBIEHUW YacTOT, MO0 B BHUJE T'PaPUKOB WIH
TAOJIUIL 711 MEPUAMOHATIBHOTO U CarMTTAILHOTO HAMPaBJICHUS WIH "KOCHIX' CEUCHHIA

oA yriom 45° u 135° Kk MEpUANOHAIIBHOMY HANPABJICHUIO.

Cucmema—llprMep onmMMYECKOR CHCMEMB

Patoma—DIA 23:43 OPAL-PC

Edit

Menu
1. #ynryma pacceanma moukk
2. fyHryma xoHuEHMpPaUMK SHEPTHH
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[ITar 1O DPOCTPAHCTBEHHOM 4YacCTOTE ONPEHEISAIOTCS  aBTOMAaTHYECKH.
Hactpoiika crocoba otoOpaxkenus mpou3BoAuTCs B moie «Bua orodpazkeHus».
OcTtanpHble HACTPOWKH ATOTO MyHKTa CTaHAAPTHBIC i paboThl «AHamu3 QyHKIUN
paccessHus TOUKM.

M2.8.7. N306pakeHne TecT-06bEKTOB

[Tpou3BOAUTCS KOMIIBIOTEPHOE MOJEIUPOBAHUE (POPMUPOBAHUS H300PAKEHUS
KacKaJioM JIMHEHMHBIX H30IUIAHATUYECKUX MpeoOpa3oBaTeseil, BKIOYAIOLIUX
aHAJIN3UPYEMYIO OIITHYECKYIO CUCTEMY.

12.8.8. CnekTpanbHble XapaKTepuUCTUKM
Ananornddo nyHKTy «JI1.6.8. CrieKkTpajabHble XapaKTEPUCTUKHN.
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