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Amnanuzarop cnekrpa CK4M-18 Beinyckaercs o texuuueckum ycaopusm JKHKE0.486166.013 TY.

Hacrosiee pykoBoJicTBO 1o dKkcruryaranuu (P3) mpenHazHaueHo Ans M3yUYSHUsS] YCTPOWCTBA, MPHH-
numna pa0doThl, IPaBUJI HCIIOJL30BAHUS, TPAHCIIOPTUPOBAHUS M XpaHEeHUs aHanu3aTopa crekrpa CK4M-18.

[Nepen HavanoM SKCIUTyaTallMy aHAITH3aTOpa HEOOXOIUMO O3HAKOMHUTHCS ¢ HACTOSINM PD.

[IpenmpusiTre-u3roTOBUTENH OCTABIISIET 32 COOOH MPaBo, HE YBEOMIISS IOTPEOUTENSI, BHOCUTH B KOH-
CTPYKIIUIO aHAJIM3aTopa U3MEHECHHS, HE BIIMSIONIUE HA €r0 HOPMUPOBAHHBIE METPOJOTHYCCKUE XapaKTepH-
CTHKH.

Buumanue! He oonyckaemcsa ucnonv3oseanue nacmoawiezo PJ 6e3 ykazanua naumenoeanus oan-
HO20 OOKYMEHMmA U RPeOnpuUAmMuUA-U320mosumes. 3anpeuiaemca KoMmepuecKoe UcCnoIb308anue OaHHO-
20 0OKymMenma 6e3 NUCbMEHHO020 CO2NACUA RPEONPUAMUA-UIZONMOGUMEIA.
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1 HopmaTuBHBIE CCHIIKH

I'OCT 10354-82 I1nenka nonuaTuiaeHOBast. TeXHUYECKHUE YCIOBUSL.

I'OCT 12.3.019-80 Cucrema cranaapToB 6€30macHOCTH Tpyna. VcTieITaHus 1 M3MEpPEHUs dIIeKTpHYe-
ckue. O0mue TpedoBaHus OE30MaCHOCTH.

I'OCT 12.4.124-83 Cucrema ctanmaptoB Oe3omacHOCTH Tpyaa. CpeacTBa 3aIlllUTH OT CTATHYECKOTO
anekTpuaectBa. OOIIHe TEXHUIECKUE TPSOOBAHUS.

I'OCT 18300-87 CoupT STHIOBBIH PeKTU(HUKOBAHHBIN TeXHUYECKUH. TeXHMUeCKHe yCIOBUSL.

I'OCT 22261-94 CpenctBa n3MepeHUH dJIEKTPUICCKUX M MarHUTHBIX BeMWIrH. OOIINEe TEXHUICCKUE
yCIIOBUSI.

I'OCT 5556-81 Barta memumHCKasi THTPOCKONTUYecKast. TeXHUIeCKre yCIOBHS.

I'OCT 9181-74 IIpubops! 2IMEeKTPON3MEPUTENbHBIC. YITAKOBKA, MAapKHPOBKA, TPAHCIIOPTHPOBAHKE U
XpaHeHHe.

I'OCT P 14254-96 Cremnenu 3amuThl, o0ecrieunBaeMble o0omoukamMu (ko IP).

I'OCT P 51317.4.11-07 CoBMeCTUMOCTh TEXHUYECKUX CPEJICTB ANEKTPOMAarHUTHAsL. Y CTOWYHBOCTh K
MpoBajiaM, KPaTKOBPEMEHHBIM TPEPHIBAHUSAM U U3MECHEHHSM HaINpsDKEHHS DIIEKTPONUTaHus. TpeOoBaHUs U
METOIbI UCIIBITAHUH.

I'OCT P 51317.4.2-99 CoBMeCTUMOCTh TEXHUYECKHX CPEACTB 3JEKTPOMAarHUTHas. Y CTOMYUBOCTH K
3JIEKTPOCTATHUECKUM pa3psiaM. TpeOOBaHMS U METOIbI UCTIBITAHHUH.

I'OCT P 51317.4.4-07 CoBMECTUMOCTh TEXHUYECKUX CPENCTB 3JIEKTPOMArHUTHAsA. Y CTOMYUBOCTH K
HAaHOCEKYHJHBIM UMITYJILCHBIM ITOMeXaM. TpeGoBaHMs 1 METO/Ibl UCTILITAHHH.

I'OCT P 51317.4.5-99 CoBMECTUMOCTh TEXHHUYECKUX CPEACTB 3JEKTPOMATHUTHAS. Y CTOMYHMBOCTD K
MHUKPOCEKYHIHBIM UMITYJILCHBIM ITOMEXaM OO0JIbIION SHepruu. TpeboBaHus 1 METOABI HCIIBITAHUH.

I'OCT P 51318.22-99 CoBMecTUMOCTh TEXHHUUYECKHX CPEICTB AJEKTpoMarHuTHas. Paguonomexu uH-
IOyCTpHalbHbIE OT 000pyI0BaHUS HMHPOPMALMOHHBIX TeXHOJIOrHH. HOpMBI 1 METOABI HCIIBITAHUH.

I'OCT P 51318.24-99 CoBMecTUMOCTh TEXHHUYECKHUX CPEACTB AJIEKTPOMArHUTHAs. Y CTOHYHMBOCTH
000pynoBaHHs MHOOPMALIMOHHBIX TEXHOJOTUH K 3JEKTPOMArHUTHBIM IToMexaM. 1peOOBaHMs U METOIbI HC-
MBITAHU.

I'OCT PB 51914-2002 Dnementsl coenuHennss CBY TpakToOB 37€KTPOHHBIX U3MEPHUTEIBHBIX MPHOO-
poB. IlpucoenuHUTENbHBIE Pa3MEPBI.

MU 3286 2010 Pexomenmanus. [IpoBepka 3aliuThl MPOrpaMMHOTO OOSCIICUEHUS M OINPEIEICHUE e
YPOBHS IIPY HCIIBITAHUSAX CPENICTB U3MEPEHUH B LENSIX YTBEPKIACHHS THIIA.



2 TepMuHbI U COKpaIICHUSI

Amnanuzarop — ananuszarop crexkrpa CK4M-18;
[pennpusitue-nzroroButens — 3A0 «HayuHo-nipou3BoAcTBeHHAs pupMa « MUKpany;
AIIIT — ananoroBo-1udpoBoi Mpeodpa3oBaTEIb;

AUYX — aMIUIATYyTHO-4aCTOTHAS XapaKTEPUCTUKA;

I'lI — renepaTop myma;

Ol — omopHEBIH TeHEPATOD);

OC — onepalmoHHasi CUCTEMA;

ITIK — nepcoHanbHBIN KOMIIBIOTED;

I1O — nporpamMmmHOE obOecIiedcHHE;

ITY — npoMexyTOYHas 4acToTa,;

PD — pykoBOACTBO 10 KCILTyaTallNH,

TTJI — TpaH3UCTOPHO-TPAH3UCTOPHAS JIOTHKA;

DAITY - cucrema (ha30BOH aBTOMOICTPOUKA YaCTOTHI.



3 Onucanue u padoTa aHaju3aTopa

3.1 Ha3znauenue

HaumenoBanue: Ananuzarop crekrpa CK4M-18
O6o3nauenne: JKHKHO.468166.013

Howmep ceprudukara 06 yTBep>KACHUH TUIIA CPEACTBA H3MEPECHUI:
Perucrpanuonnsiit Homep o I'ocynapcrsennomy peectpy CU:

AHanmM3aTop creKkTpa mpegHazHadeH st aDCOMOTHOTO M OTHOCHTEIHHOTO U3MEPEHHsI YPOBHEH MOIII-
HOCTH U YaCTOT OTACJBHBIX TAPMOHUYECKUX COCTABIIONIMX CIIEKTPa MEPUOJUUYECCKUX CUTHAIIOB, a TaKkKe
CHEKTPaTbHON TUIOTHOCTH MOIIIHOCTH CTAIIHOHAPHBIX CIYYAHHBIX MPOIECCOB B IIMPOKOM JHAIa30He 4acToT.

OO0sacTh MPpUMEHEHUS — pa3pabOTKa, MPOU3BOJICTBO U TEXHUYECKOE 00CITY)KHMBAHUE PA3IMYHBIX TUIIOB
PaAMOTEXHUIECKOTO 00OPYI0BaHUS, pabOTAIONIEr0 B OTPAC/IAX Tele- M PaJUOBEIIAHUS, TCICKOMMYHHKA-
LIUH, paJHOJIOKAITNH, a TAKKE CTAaHIAPTH3NPOBAHHbBIE N3MEPEHIS, PAIMOKOHTPOJb U T. II.

AHanMM3aTop MOXKET 3KCIUTyaTHPOBATLCS B JIAOOPATOPHBIX U MPOU3BOJICTBEHHBIX YCIOBHUSX, B IIEXaX,
PEMOHTHBIX MaCTEPCKUX U IPYTHX 3aKPBITHIX TIOMEMICHUSIX IIPH JOITYCTHMBIX YCIOBHSIX KCIUTyaTalllH.

3.2 Onuuu, MoAM(PUKAIUM ¥ KOMIUIEKT MOCTABKY aHAJIM3aTOpPa

st pactmpenust BO3SMOXKHOCTEH aHAIU3aTopa MpeayCMOTPEHBI CIIEIYIONTUE OIIIUH.

Omnmwst «11P» — Bxomuo#t coenuanTenb THI N (po3eTka). Hammaune onmun nckimogaet ommuto «13Hy.

Oniust «13H» — BxogHol coequnutens Tuin NMD 3,5 mm (Bunka). Hanvgre onmuy UCKIIOYaeT OI-
o «11Py.

Onuusas «MYA» — BCTPOEHHBII OTKIIOYAaEMbIH MPEeAyCHIUTENb AJS YJIYy4IIE€HUS YYBCTBUTEIBHOCTH
aHaIN3aTopA.

Onuus «PKA» — BCTpOCHHBIN OTKIIIOUAa€MbIH pa3IeUTENbHbIA KOHACHCATOP HA BXOJI€ aHAJIU3aTopa,
TIO3BOJISIONINN 3alIUTUTh €T0 BXOJHBIC MM OT MOCTOSHHOTO HampspKeHHs. Hamuuwe onmmuu UCKITFOYaeT
oo «AITA».

Onmust «AITA» — BCTpOGHHBIH afanTep MUTAHUS HAa BXOJE aHAIHM3aTopa, MMO3BOJISIET paboTaTh C YCH-
JIUTEISIMU U KOHBEPTOPAMU, TIOJTYHAIOIINME ITUTAHKE YePE3 IIEHTPATBHBIN MMPOBOJHUK KOAKCUATHHOT'O TPaK-
ta. Hamnuue onumu uckirroyaet oo «PKAy.

CyiecTByomue Moau(pUKaIlMU aHAJIN3aTopa ¢ yKa3aHUEM COOTBETCTBYIOIIMX HAOOPOB OIIUI MpH-
BesieHbl B Tadimie 3.1.

Tabnunma 3.1 — Mogudukamuu aHau3aTopa

HaumenoBanue Onnuu
«CK4M-18/1» «11P»
«CK4M-18/2» «11P», «AITA»
«CK4M-18/3» «11P», «MYA»
«CK4M-18/4» «11P», «PKA»
«CK4M-18/5» «11P», «AITA», «MYA»
«CK4M-18/6» «11P», «MVY Ay, «PKA»
«CK4M-18/7» «13H»
«CK4M-18/8» «13H», «AITA»
«CK4M-18/9» «13H», «MYA»
«CK4M-18/10» «13H», «PKA»
«CK4M-18/11» «13H», «AITA», «MYA»
«CK4M-18/12» «13H», «MYA», «<PKA»

KoMIuTeKkT mocTaBK aHajnM3aTopa mpeacTaBiicH B Tabnuie 3.2.



Taonuma 3.2 — KoMIUIeKT HOCTaBKHM aHAIM3aTOPa

HaumenoBanue O6o03HaueHme KOIHH;BO’
Amnanmzarop crekrpa CK4M-18 JKHKHO.468166.013 1
KomrmnekT npuHaaie:;kHOCTEH:

Kab6enn JKHKHO.685661.003-03 1
KaGenn Ethernet 1
Kab6ens HONMB-MOEM 1
[ITayp cereBoit 1
YmakoBka 1
PykoBoICTBO O KCTITyaTauu JKHK10.468166.013 PO 1
MertouKa IOBEpKU KHKI0.468166.013 J13 1
Dopmysip JKHKH0).468166.013 @O 1
udposoii HocuTens ¢ I10 JKHKI0.02011-00 1

3.3 Texunuyeckue XapaKTepUCTHKH
3.3.1 OcHoBHBIE MapaMeTpPhI

OcCHOBHBIC TEXHHUYECKHE XapaKTEPUCTHKH aHalIW3aTopa npuBeneHsl B Tabiune 3.3. Hekotopeie no-
MIOJIHUTENIbHBIE CIIPABOYHBIE MTapaMeTphl IPUBEICHBI B IPUIIOKEHUH A.

Tabnuna 3.3 — TexHu4YecKre XapaKTEPUCTUKN aHATTU3aTOpa

Jnama3oH paboyux 4acToT: or 100 I'g 1020 I'T
pu HATMYUU ormuu «1 1Py mo 18 I'Tny
B peKUMe BX0J1a «3akpbIThiii BX01» (omin «PKAy, «AITAY) ot 20 MI'g

Jnamma3oH u3MepeHns ypOBHEW CUTHAJIOB OT Cpell. YPOBHS COOCTBEHHBIX

nrymoB mtoc 6 1b mo 30 nbm

HomunansHBIE 3HaUEHMS TIOT0C TTponyckanns ¢puinbTpa [14 mo
ypoBHio —3 1b, 't ot 1 1o 10° ¢ marom 1/2/3/5/7,
ot 10° 10 10 ¢ marom 1/3,
140, 6366

AOCONIIOTHAs TOTPEIIHOCTh IEPEKIIOYEHHST II0JIOC — IPOITYCKaHUs
¢unbTpoB [1Y oTHOCHTENHEHO OMOpHO# mosock! 3 MI', nb, He Ooee 0,1
OTHOCHTENbHAS TIOTPENIHOCTh YCTAHOBKH TOJIOC MPOIYCKaHUs (PHUIbTpa
ITY o ypornto —3 nb, ', He 6oJee

or 1 I'm mo 1 xI'y +5%
ot 3 kI'u no 300 kI’ +10%
or 1 MI'n no 3 MI'x +15%
HomunansHBIE 3HAYEHUS TIOJIOC MTPOITyCKaHUs BUIeohriIbTpa, 11y ot 1 10 10°c marom 1/2/3/5/7,

or 10° 10 107 ¢ marom 1/3

HepaBHoMepHOCTE OTHOCHTENbHOH AUYX OTHOCHUTENHEHO OIOPHOM
gactoTsl 100 MI'1 (BxomHo# arteHioaTop 10 nb), nb, He Oomee

ot 10 MI't mo 19 MI'ng +1,0
ot 20 MI't o 3,2 I'T'n +0,75
or 3,310 91T +15
or 10 1o 20 I'T'1g +2.0
¢ ommued MYA:
or 20 MTI't; o 3,2 I'T'1g +1,0
or 3,3 10 9 I'T'1x +1,75
or 10 1o 20 I'T'1g +2.0
AOCOJIOTHAST TIOTPEIIHOCTh YCTAHOBKH OIOPHOTO YPOBHS Ha YacTOTE
100 MTI'mt, nb, He 6oiee +0,2

AOCOIIOTHAas TOTPENIHOCTh M3MEPEHHsI YPOBHS M3-32 IEPEKIIOUYCHHS
ocnabJeHus BXOJTHOTO aTrTeHroaropa Ha yactore 100 MI'n, nb, ve 6omee | £0,3
OTHOCHUTENIbHAS TOYHOCTh YCTAHOBKH YaCTOTHI BHYTPEHHETO OTIOPHOIO
reHepaTopa Oor B TeueHue 1 roxa, He Ooree +1x107




AOCOIIOTHAs TOTPENIHOCTh U3MEPEHHS YaCTOThI F B peKuMe 4acToTo-
Mepa IIpH OTHOIIEHWH CHTHAJ/IIyM He MeHee 25 nb u paspelieHnu 1mo
yacTtoTe R, He Ooiee

+(dor*F +R)

OTHOCHUTENIbHAS CIICKTPaibHAasl INIOTHOCTh MOIIHOCTH (Da30BBIX HIYMOB
P OTCTPOUKe OT Hecymer (Ha gactore 1 I'T'), nba/I'm, He Gomee

1 k[ -110
10 kI'g -115
100 kI'1x -120
1 MI'n -135
YpoBeHb OMeX, 00YCIOBICHHBI TapMOHUYECKUMH UCKAKEHUSIMH
2-To mopsiaka (BxoaHo# atteHtoatop 0 nb, ypoBeHb cuTHama Ha BXOJE
munyc 10 1bm), n1bm, HE MeHee
or2 o 10T 90
Npy BKIIOYEHHOM hpexycuiurtene (onmust «MYA», ypoBeHb
curHaia Ha Bxozae MuHyc 50 nbm)
or2 10 10T -5
Touka nepeceueHus] HHTEPMOAYJISILMUA 3-T0 TOpsiAKa (BXOJHOM aTTeHIo-
arop 0 nb, TBYXTOHOBBIN CUTHAJ Ha BXOJe ¢ ypoBHeM MuHyc 10 nbm),
nbM, He MeHee
ot 20 MI'g mo 20 I'T'x 15
MIpU BKJIFOUEHHOM Ipenycunurene (omuus «MYAy)
ot 20 MI'g mo 20 I'T'x -20

Jlnama3oH HOMUHAIBHBIX 0CTa0JeHH BXOJHOTO aTTEHI0ATOPa

ot 0 mo 70 ob ¢ marom 10 nb

CpenHuii ypoBeHb COOCTBEHHBIX IIIyMOB, MPUBEAEHHBIN K mosioce 1 [,
nbwm, ne 6oitee

ot 10 k['m mo 10 MI'g —140

or 10 MI'y mo 3,2 I'Tx —148

or 3,21 T g0 10 I'Tny -138

ot 10 10 20 I'T'x -133

[IpY BKJIIOUYEHHOM Ipenycunutene (onmust «MY Ay)

ot 20 MI'y o 3,2 I'T'n -164

or3,2ITm mo 10 I'Ty -162

ot 3,2 10 20 I'T'1 -160
MaxkcruMalbHBIH YPOBEHb BXOIHOTO IIOCTOSHHOTO HANPsKEHMSI, B: 0

B pekuMe Bxoja «3akpsITeiid Bxom» (ommuu «PKAy», «ATTAY) +20
KCBH Bxoga CBY npu ocnabnennn BU-arrenroaropa 10 nb, e 6onee | 2,0
Tun coequantens Bxoga «CBY» mo 'OCT PB 51914.2002

Jutst onrmu «11P» N, pozeTka

i omua «13H»

3,5 (NMD), Buiika

Wnrepdetic mogkmrouenus k [1K

Ethernet 10/100 (IEEE 802.3)

Macca, kr, HE Ooiee

18

I"abapuTHBIE pa3Mepbl, MM 390x390x205
Hanpspkenne nuraroniei cetu, B ot 198 mo 242
[loTpebnsemas MmonHOCTH, BA, He Ooltee 350
Bpewms ycranoBienus paboyero pexxuma, 4, He 0osee 0,5
Paboune yciioBust SKCIUTyaTauu:
TeMIIepaTypa OKpyKaromiei cpemsi, °C ot 15 mo 35
BIIKHOCTH Bo3ayxa (mpu +25°C), %, He Ooinee 80
aTMocQepHOe JIaBICHUE, MM. PT. CT. ot 630 mo 800
CpenHuii CpOK CIiyk0e, JIeT, He MeHee 5

3.3.2 [lapameTpbl Pagu03/1eKTPOHHOIi 3aIMTHI U I1eKTPOMATHUTHOI COBMECTUMOCTH

[To mapameTpam moMex03MHUCCHUU aHaNKU3aTop cooTBeTcTBYeT Kiaccy b mo 'OCT P 51318.22.

AHanM3aTop yCTOMYMB K IJIEKTPOCTATUYECKUM Pa3ps/iaM CO CTETEHBIO KECTKOCTH HUCIBITaHui 1 co-

rimacuo 'OCT P 51317.4.2.

AHaJII/I3aT0p yCTOfI‘II/IB K HAHOCCKYHIHBIM HMITYJIBCHBIM ITOMEXaM CO CTCIICHBIO XECTKOCTU HCIIbITA-
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uuit 1 mo F'OCT P 51317.4.4.

AHanM3aTop COOTBETCTBYET KPUTEPHIO KauecTBa GpyHkuuonuposanus B corimacio I'OCT P 51318.24.

[lo ypoBHIO H3Iy4aeMBIX WHAYCTPHAIBHBIX PaJHUONOMEX aHaJM3aTOp COOTBETCTBYeT kiaccy b mo
I'OCT P 51318.22.

AHanu3aTop YCTOHYMB K MHKPOCEKYHIHBIM HMITYJIbCHBIM IMOMEXaM OOJBIIOW SHEPTUU IO ILIETsIM
AIIEKTPONHUTAHHS IEPEMEHHOTO TOKA CO CTENEHbI0 kecTKocTH 2 cormacHo 'OCT P 51317.4.5.

AHanmu3aTop YCTOHYMB K JMHAMWYECKHM M3MCHEHUSM HAIPSHKCHHS 3JICKTPONUTAHUS (TPEPhIBAHMSIM,
MpoBajaM U BEIOpOCaM HAINPSHKEHUs) PU JICKTPOMarHuTHOH oocTanoBke kiacca 2 mo 'OCT P 51317.4.11.

3.4 CTpyKTypa 1 NPpUHIMN PadOThl AHAJIN3ATOPA

CK4M-18 otHOCHTCS K KJIacCy aHAIM3aTOPOB CHEKTPa IMOCIEAOBATEILHOTO (CKAaHUPYIOLIETO) THIIA,
MOCTPOCH 10 apXUTEKTYPe BUPTYaJIbHBIX MPUOOPOB U paboTaeT B coctase ¢ [IK mocpencTBoM crienuanusu-
posannoro IO Graphit, ¢ moMombpI0 KOTOPOro OCYHIECTBISCTCS YIpPABICHUE TapaMeTpaMu H3MEPEHHs U
otobpaxenue pe3ynbraToB maMepenuit. II0 Graphit paboraer B omepannonnsix cucremax Windows (mo-
apobuee B 1. 4.3.2). s cesizu ¢ I1K ucnons3yercs unrepdeiic Ethernet.

VrpoieHHas CTPYKTypHas cxeMa aHajau3artopa npuBeleHa Ha pucyHnke 3.1. Ha pucyHke yka3aHbl
Ba)KHEHIIIME OPraHbl ypaBIeHUS U COSTUHUTENN, HEOOXOAUMBIE IS Pa0OTHI C aHAITU3aTOPOM.

Bxoz, cuHxp.
o BbIxoa, cuHXp.
bY BLI,O CeTb Ethernet
Bbixog, < * Ha MK
nutanua N
4 4 —>on/:1, 4
BxOg, CBY ==tfipb- ] Bbixoa MY
POT
n | \ 73
B5C - BOY Bxoa OF
Bbixog O
L &
C
3
KHonka 2 Bxopg cetn
nuTaHuA b1 2208

Pucynok 3.1 — CtpykTypHas cxeMa aHann3aTopa

Paouonpuémnvii mpaxm (PIIT) mocTpoeH mo cymnepreTepoJuHHON cXeMe ¢ MHOTOKpPaTHBIM MTpeodpa-
30BaHMEM YacTOTHI, IpeAHA3HAueH Ul NpeoOpa30oBaHUsl M3MEPSIEMOro crekrpa curHana Ha IIY, paBHyro
70 MI', a Taxke Juis ero GUiIbTpayy U peryiupoBky ypoBHs. Takum oOpaszom, PIIT obecrieunBaeT n3om-
paTenabHOCTh M0 MOOOYHBIM KaHalaM NpUEMa U LIMPOKUH AMHAMHYECKUN JUAana3oH U3MEPSIeMbIX CUTHAJIOB.
Nmeer B cBOEM cocTaBe BXOAHOH cryneHuaTslii BU-aTTeHroatop, Habop YIpaBISEMbIX YyCHIUTENEH-
aTTEHIOATOPOB M aHAJIOTOBBIX MOJO0COBBIX GuiabTpoB [1Y, a Takke IIMPOKOIOJIOCHBIN IepecTpanBaeMbli
npecesextop. IIporpaMMHbIe aITOPUTMBI MTO3BOJISIIOT aBTOMAaTHYECKH MepepacipeieisaTh KOdQPUIUEHT Tme-
peaadu B TpaKkTe JUTS MOTyYEHUS JIydlied TUHAMUKI 1 MUHIMAaJIbHBIX HETHHEWHBIX NCKAKEHUH.

bnox cunmesamopos (bC) npeacrasiseT co0ol cucreMy nepecTpauBacMbIX U (PUKCHPOBaHHBIX TeTe-
POJMHOB ¢ HU3KUM ypoBHEM (ha3oBOro mryma, MpuMeHsieMbIX Ui peoOpa3zoBanus yactotel B PIIT. O6ec-
MeYrBaeT CKaHNPOBAHKE aHaJM3aTopa 1o yactote. MHoronetneBas cuctema @AY B cxeme mepectpanBa-
€MOr0 reTepoAMHA IO3BOJISIET M0 KEJTAHUIO TI0JIb30BaTeIsl ONTUMHU3HPOBATh YPOBEHb ()a30BOr0 IIyMa aHa-
Ju3aTopa Ha ONIMKHEW U TajdbHeH OTCTPOHKax.

HcTouHNKOM OMOPHOTO CHUTHANA AJIsl CHHTE3aTOPOB CIYXKHUT 010k onopHou yacmomsi (BOY), conep-
YKl BEICOKOCTaOMITHHBIA KBAPIIEBEI TeHepaTop. MIMEIoTCss BO3MOKHOCTH CHHXpOHU3anuu curaaiga bOY
OT BHEIIHUX MCTOYHUKOB (dactoTamu 1, 5, 10 u 100 MI'11), a Takyke MCIIOJIb30BAaHUS 3TOTO CHUrHaja (C va-
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croroii 10 MI'm) B kauecTBe OTIOPHOTO B APYTUX BHENTHUX YCTPOHCTBAX.

Bnox yugpposoii obpadomru (BI1O) comepxut BbICOKOCKOpOCTHOM AIIIT s onmppoBKH CHrHAjA
[TY, BcTpOEHHBII MUKPONPOLIECCOP U APYTHe YCTPOHCTBA 3alIOMUHAHUS U 00paboTKK JaHHbIX. OundpoBaH-
HBIA M3MEpsAEeMBI CUTHAJI MojBepraercs: GUIbTpaluy Uil 00ecredeHHss YaCTOTHOM M30MpaTeNbHOCTH — C
9TOH LEeNbI0 peann30BaH Habop HU(PPOBBIX PUIBTPOB, B TOM YHCJIE C IPUMEHEHHEM aJrOPUTMOB OBICTPOTO
npeobpazoBanus Dypre. [anee curHan oOpabaThiBaeTCsl IETEKTOPOM OTHOAMONIEH W BHICO(DUIBTPOM IS
YMEHBIIIEHUS TUCIIEPCHH IIyMa. ANTOPUTM 00paOOTKM BHUAECOCUTHANA I OTOOpakKeHUs pe3yibTara u3Me-
PEHHS Ha SKpaHe 3aJ1aeTCsl pa3IMYHBIMH THIIAMH JETEKTOPOB OTOOPaKECHUSI.

bnok ynpaenenus (bBY) npeaHasHaueH Ajs nepefadd CUTHAJIOB YIPABICHUS Pa3IMYHBIMHU (PyHKIHMO-
HanbHbIMU y31aMu B PIIT, BC u BOY, a Taxke ans npuéma n 00pabOTKM CHTHAJIOB TEKYLIETO COCTOSHUS
aTUX 0JI0KOB (Teperpyska, 3axpat ®AIIY u T. 1.). Kpome Toro, B BY ¢dopmupyercs curnan ynpasieHus re-
HepaTopoM 1ryma (+28 B), o3BosoNuid NPUMEHSITh aHATH3aTOp JUIS ONCHKH KOd(GUIMEHTa IyMa U KO-
s dunKeHTa nepeiaun pa3IuYHbIX PAAHOTEXHHYECKUX YCTPOICTB.

bnox numanus (BI1) obecnieunBaeT 3NMEKTPOMUTaHNE BCEX COCTABHBIX YaCTeH aHAIM3aTOopa.

Pa6ora 6moxoB BI1O, BC u BY o0bveanneHa nocpeacTBoM oOMeHa MEXITy HAMHU CIEIHaIbHBIMU KO-
mangamu U ganHeiMi. B BI[O ocymiectenen untepdeiic ¢ I1K uepes cetp Ethernet. Takum o6pa3zom, obec-
nednBaercs nepepada B [IK mpensaputensHo 0OpabOTaHHOrO M3MEPSIEMOT0 CHIHala U APYIHX HEOOXOmH-
MBIX JIaHHBIX, @ TAKIKE OCYIIECTBIISICTCS B3aMMOJICHCTBUE C aHAIN3aTOPOM C TIOMOIIBIO AJIEMEHTOB YIIpaBJie-
uus [10 Graphit. TTonpo6Hee pabora ¢ ananmuzaropom B I10 Graphit paccmorpena B 1. 4.4.

B cocraBe BlIO peanu3oBan mpuéMonepeaaTdnK MpSIMOYTOIBHBIX UMITYJIHCOB ITU(PPOBOH CHHXPOHH-
3alliM, C MOMOIIBI0 KOTOPBIX MOKHO OOBEAMHATH PabOTy aHaIU3aTopa ¢ APYrUMU NpUOOpamMu, HampuMep,
OCYILIECTBUB UX CHHXPOHHYIO IIEPECTPOIKY IO 4acTOTe.

3.5 Pacnosio:keHue coeMHUTEIeH U OpPraHoB yYIpaBJCHUS aHAJIA3aTOpa

Bun nepenneii u 3aaHel naHesnei aHanu3aTopa MpeJcTaBiIeH Ha pucynkax 3.2 u 3.3.

FMVMKPAH 1

u b WN

6 7 8 9

1 — Brixitrouaress MUTAaHAS ¥ HHAUKATOP BKITIOYEHHS IINTAHUS aHAN3aToPa;

2 — «MUIY» — unaukarop paboTsl Mayomymsiero ycunurens («MYAy);

3 — «3akpeITHIi BX0o» — HHANKaTOp pabdoTel CBY Bxoxa B 3akpsiToM pesknme («PKA» n «AITA»);
4 — «OTKpBITHIN BXOA» — nHAMKATOp padboTel CBY Bxoaa B oTKpbITOM pexume («PKA» u «AITAY);
5 — «lIeperpy3ka» — HHANKATOP MEPErpy3Ku MPUEMHOTO TPaKTa aHAIM3aToPa;

6 — Coenunnrens nutanwns ' u uaaukarop padots muranus 'L,

7 —I'He310 ycTaHOBKHU NpeoxXpaHuTens agantepa nutanus («AIlA»);

8 — CoenuHnTeENb aganTepa MUTAHAUS U MHAWKATOP BKIIOYEHHS afantepa muTaHus («AITAY);

9 — Coenunnrens «CBY-Bxon»

Pucynox 3.2 — PacnionoskeHre opraHoB yIIpaBieHHUS Ha IEpeIHEH TaHeIn aHaIn3aTopa
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10 — Brikumouarens 0J10Ka MIATaHKUS AaHAITH3aTOPA,;

11 — Pazwpem cereBoro mHypa 220 B, cOBMEMEHHBIN ¢ IPEeAOXpaHUTETEM;
12 — ITanens nepexitouareneit «Konpurypartop»;

13 — «Ethernet UTP 10/1005» — pa3bém Juist MOAKITIOUEHHs aHanu3aTopa K [1K;
14 — He ucnons3yercs;

15 — 3axkum (xi1emMMa) 3aIIUTHOTO 3a3eMJICHUS;

16 — CepBucHBII pa3bEM MPOrpaMMaTopa,;

17 — BXoHO# COCAMHUTEb OMTOPHOTO FeHEPATOPA;

18 — BBIX0OHO¥ COEMHHUTENH OMOPHOTO TEHEPATOPa;

19 — Coenunurens «Boixon [TU»;

20 — Coegununreins «Bxox [TU»;

21 — He ucnons3yercs;

22 — BrixoaHoi coequauTels nurtanus ['I2;

23 — BXOIHOH cOeqMHNTENh CUTHANA TUPPOBOI CHHXPOHHU3AIIH;

24 — BBIXOJTHOH COETMHUTEIh CUTHaNA HU(GPOBOH CHHXPOHH3ALIHH.

Pucynok 3.3 — PacrionoxeHne opraHoB yIpaBiIeHUs Ha 3a/IHEH MaHe aHaTu3aTopa

3.6 UHCTPYMEHTHI 1 IPUHA/JIEKHOCTH

Cpencrea, HeOOXOUMBIE TIPU AKCIUTyaTallMd ¥ 00CTYKUBaHUH, HO HE TIOCTaBJIsieMble B KOMILIEKTE C
aHAJIN3aTOPOM, MTPUBEICHBI B Ta0Ouie 3.4.

Tao6numa3.4— VMHCTpYMEHTHI B IPUHAICKHOCTH

HaumenoBanue XapakTepuCTUKU
IIK B cocrtase: MuHuMaNbHbIE CHCTEMHBIE
— CHCTEMHBIH OJI0K tpebdoBanus k [IK npueneHs! B
— MOHHUTOP m. 4.3.2
— KJIaBHUATypa
— MAHUILYJIATOP TUIA «MBIIIbY
Bara MenummHCKas TUTPOCKOMMYECKAs TUTHCHIIECKAst Cornacuo 'OCT 5556-81
CrupT 3TUIOBBIN PEKTH()UKOBAHHBIA TEXHUYECKUN Cornacno 'OCT 18300-87
Bpacner antrcraTiuecKuii Cornacuo I'OCT 12.4.124-83
KoBpuk antrcraTnaeckuit Cornacno 'OCT 12.4.124-83

Kirou tapupoBannbiit KT-4 (omust «11P»)

Kirou tapupoBannbiit KT-3 (ommus «13P»)
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3.7 MapkupoBKa ¥ ILIOMOMPOBaHHE

BOnu3u opraHoB ympaBieHUS M MPUCOEIVHEHHS HaHECEHb! HAAMUCU U 0003HAYCHUS], yKa3bIBAIOIINE
uX (PyHKIMOHAIbHOE Ha3HAYCHHE.

Ha nepenneii nanenu aHaian3aTropa HAHECEHBI CIEAYIONIE 0003HAYESHNUS:

— Ha3BaHHUE MPEANPUATHI-U3TOTOBUTETIS;

— THUI U3MEPUTETIS;

— 3HAK yTBEPKJICHUS THIIA,;

— 0003HauEHMsI OPTaHOB YIIPABJICHHUS, HHAUKATOPOB U Pa3bEéMOB.

Ha 3anHei nanenu aHamM3aTopa HAHECEHBI CIIEAYIOIINE 0003HAUYEHMSL:

— TN ¥ MOJU(HKALUS aHAIN3aTOPa;

— 3aBOJCKOM HOMED;

— 0003Ha4YEHNsI OPraHOB YNPABICHUS U Pa3bEMOB.

Ha TpancnopTHyt0 ynakoBKy HaHECEHBI ceIylole 0003HAUCHUS:

— Ha3BaHHUE NPEANPUATHA-U3TOTOBUTEIS;

— azipeca MoJTy4JaTelis U OTIPaBHTENS;

— HalMEHOBAaHME U CEPUITHBIM HOMEP aHAJIU3ATOPA;

— MaHUITYJIAIAOHHBIE 3HAKU «XPYITKOE — OCTOPOXKHO!», «bepeus ot Bnarmy», «Bepx» (MapKupoBKa co-
rnacHo ['OCT 14192-96).

AHanu3aTop UMeEET 3alUTHBIE INIOMOBI, TPEJOTBPALIAIOLINE HECAHKIINOHUPOBAHHOE BCKPBITHE.

3.8 YnakoBka

YnakoBka o0ecTieYnBaeT 3alUTy aHAIN3aTOPa OT KIIMMAaTHYECKUX U MEXaHUYEeCKUX BO3/ICHCTBHI TIPU
MOTPY304YHO-Pa3TPy30uHbIX paboTax, TPAHCIIOPTUPOBAHUN U XPAHEHUH.

YnakossiBanue npoussoautcs nmo ['OCT 9181-74.

Jlia ymakoBBIBaHUS aHAJIM3aTOpa, KOMIUIEKTA MPUHAAIEKHOCTEH, IKCIUTyaTallMOHHON M COMPOBOIH-
TEJILHOW JIOKYMEHTAIIMH UCIIOJIb3YETCs ITOTPEOUTENbCKas U TPAHCIIOPTHAS YIIAKOBKa.

Buj moTpeOuTenbcKoN YHakoBKH — Y€XJIBl M3 MOJIMATUIICHOBOH TIEHKKM Mapku M win T TommuHOR
0,1-0,3 mm o I'OCT 10354-82.

Bun TpaHCIOPTHOM YIIAKOBKH — KEIC.

[Tocne pacakoBBIBaHUS aHAJIM3aTOpa YIMAKOBKA MOMJIEKUT XPAHEHHUIO Y TIOTPEOUTENS 10 OKOHUAHUS
FapaHTHITHOTO CpOKa aHaIU3aTopa.

Bce paboThl 10 yrakOBBIBaHHIO JOJKHBI BBITIOIHATHCS MOJI pPyKOBOACTBOM JIMIA, OTBETCTBEHHOIO 32
YIAaKOBKY. YTIaKOBBIBAHUE aHAIM3ATOPA JOJDKHO MPOM3BOIUTECS B 3aKPHITOM MTOMEIIEHUH C TEMIIEPATYPOU
ot 15 10 35°C u oTHOCHUTENBHOH BIIAXXHOCTHIO Bo3ayxa 10 80% mpu 25°C.

[lepen ynaxoBBIBaHHEM aHAIM3aTOP M KOMIUIEKT MPUHAJICKHOCTEH JOIKHBI OBITH OCMOTPEHBI U
OUUIIIEHBI OT MBUIN U TPS3H.

YnakoBBIBaHHE aHATU3aTOPa MPOBOJIUTCS B CIEAYIONIEH TOCIe0BATEIHLHOCTH:

a) IOMECTUTh aHAIM3ATOP U KOMIUIEKT NPUHAJICKHOCTEH B IOTPEOUTEIILCKUE YITAKOBKH,

0) ymakoBaHHBIH aHAJIN3ATOP M KOMIUIEKT NPUHAJIEKHOCTEH YIOXKHUTE B Kelc. [IpocTpaHcTBO Mexy
CTeHKaMH Kelica M YIIaKOBAaHHBIMH aHAJIN3aTOPOM M KOMILIEKTOM MPHUHAJIEKHOCTEH 3aIlOJIHUTh aMOpPTH3a-
LIMOHHBIM MaTEpHaIOM;

B) TIOMECTHTh JOKYMEHTAIIMIO, YKa3aHHYIO B Tabiuie 3.2, B MOTPEOUTENBCKYIO YIIAKOBKY, YAAIUTh
M30BITOK BO3/yXa U 3aBapHUTH IIBHI;

T) YJIOXKHUThH YIIaKOBAHHYIO JTOKYMEHTAIHIO B KEHC TaKMM 00pa3oM, 4TOOBI €€ MOKHO OBLIO M3BJIEYb,
HE Hapymas [eJI0CTHOCTh MOTPEONTENbCKUX YIAaKOBOK aHAJIN3aTOPa U KOMIUIEKTa IPUHAIIISKHOCTEH;

1) 3aII0JTHUTH COMTPOBOANUTEIBHYIO IOKYMEHTALUIO U YIIOKHTH €€ B KEHC;

€) 3aKpBITh KPBIIIKY Keiica;

) HAHECTH Ha KeiC CIeIYIOIIYI0 MApKHUPOBKY:

— HaMEHOBAaHHE U CEpUITHBIA HOMEp aHAIN3aTopa;
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— Ha3BaHME MPEANPHATHA-U3TOTOBUTEIIS;
— aJipeca ToJIydJarelisi U OTIPaBUTEIIS;

— MaHHMYJISAHOHHBIE 3HAKH «XPYIKOE — OCTOPOKHOY, «bepeus OT Biarmy, «Bepx»;
3) OIIOMOMPOBATH KEHC MEUaThIO.



4 UcnoJjb30BaHue H3€JIHUA 10 HAZHAYCHUIO

4.1 Meps1 Ge3omacHoCTH

Brumanue! Ilpeonpuamue-u3zomosumenty He Hecem OMEENICMEEHHOCIU 34 NOCIE0CHEUA Henpa-
GUILHOU IKCHIYAMAyUU AHAAUIAMOPA, HAPYUWIEHUA NPAGU 0€30NACHOCU U HecoO01100eHUs RPOYUx
Heo0X00UMbBIX Mep NPEOOCMOPOHCHOCMU.

K pabote ¢ aHamm3aTopoM JOIMMyCKaeTCs IEPCOHAN C COOTBETCTBYIOIIEH MH)KEHEPHOUW KBaln(UKamn-
i, MpoIeALIHiA MOArOTOBKY K paboTe ¢ TaHHBIM MPHOOPOM COrjlacHO HacTosimeMy PO, obmagaromumii 6a3o-
BBIMH HaBBIKamu padoTs ¢ I1K.

[Ipu pabote ¢ aHanmu3zaTopoM HeoOXoaMMO cobmroaath «IIpaBuna TeXHUUECKOH IKCIUTyaTalliH JIEKT-
poycTaHOBOK motpebureneii» u «lIpaBuina TeXxHUKH 0€30IaCHOCTH HPHU SKCIUIyaTallMH 3JEKTPOYCTaHOBOK
MTOTpeOUTEICH.

Ha pabGouem MecTe HOMKHBI OBITH MPUHATH MEPHI [0 00ECTICYEHHUIO 3alUTHl OT BO3JEHCTBUS CTATH-
YECKOTO 3JIEKTPHUYECTBa, a Takke cobmoaensl TpedoBanus ['OCT 12.3.019. [lpu npoBeneHnn BceX BUAOB
paboT ¢ aHAIM3aTOPOM HEOOXOJIUMO TOJIb30BAThCS aHTHCTATHYSCKUM OpacieToM, MOAKIIOYEHHBIM K [IHHE
3alIMTHOTO 3a3E€MJICHHSI.

Buumanue! 3anpewiaemca exniouams ¢ cemsp 31eKMpPONUmManua Hezazemaennvlii npuoop! 3anpe-
wiaemcsa Hapyuwiamo 3auiUmHeple naomobl, 6CKpbléanms KOPRyc aHAIU3amopa u npou36o0ums camocmosn-
menvHolil pemonm!

4.2 JkcnayaTaliOHHbIE OTPAHHYEHHST

He nmomyckaercs skcrutyaralds aHaiM3aTopa IpPH YCIOBHUSIX, HE COOTBETCTBYIOIIUX TPEeOOBaHUSIM,
yKa3aHHbIM B Ta0nmuie 4.1.

3anpemaercss noaaBaTh Ha BXxoa CBY MOIIHOCTH M MOCTOSHHOE HAINPSDKEHHE, 3HAYEHUS KOTOPBIX
MIPEBBIIAIOT YKa3aHHbIE B TabmuIe 3.3.

3ampemaercs noAkIo4YaTh kKo Bxoay CBY ananuzaTopa ycTpoiicTBa, COEAMHUTENN KOTOPBIX HE COOT-
BCTCTBYIOT TUILY COCAMHUTEIIA aHaJIU3aTopa, J]I/I6O HUMCIOT MOBPCKACHUS, 3arpA3HCHNA UJIN HECOOTBETCTBUA
MPUCOETMHUTEIBHBIX Pa3MEPOB.

N3mepennst He06X0AUMO TPOU3BOIUTE MPHU OTCYTCTBUU PE3KUX TEPENaioB HANPSKEHHS MUTAHUS Ce-
TH, BBI3BIBAEMbIX BKJIFOYEHHEM M BBIKIFOUYCHUEM MOIIHBIX TIOTPEOUTEIICH AIEKTPOIHEPTHH, a TAKIKE MEXaHHU-
YeCKUX BHOpAIMi N MOIIHBIX UMITYJIbCHBIX ITOMEX.

Ta6numa4.l—DkcrulyaTalliOHHBIE OIPaHUYCHUS

TemnepaTypa OKpy»KaroIlero Bo3ayxa ot 5 1o 40°C
OTHOCHUTENBHAS BIAKHOCTD BO3AYyXa He 6omee 90% (mpu 25 °C)
ATMOcdepHoe 1aBieHue oT 525 o 800 MM pT. CT.

4.3 IloAroTOBKa aHAIN3ATOPA K padoTe
4.3.1 O6mmii mopsI0K MOATOTOBKH

[lepen HayayoM HOATrOTOBKM aHajlW3aTopa K paboTe HEOOXOAMMO 3aHECTH B (OPMYJIIp ATy BBOJA
mpubopa B 3KCIUTyaTauio. Y O0eIUThCS MyTEM BHEIIHETO OCMOTpPa B OTCYTCTBUH Je(PEKTOB U IMOJIOMOK IO
MPUYMHE HEKAYeCTBEHHOW YITAKOBKH WJIM HENPABUIBHOIrO TpaHcnopTupoBanus. Coenunuth «Bxoa ITU» u
«Borxon [TU» Ha 3aiuelt nanenu kaberem XKHKH0.685661.003-03 13 koMITIeKTa IOCTABKH aHATTN3ATOPA.

YCTaHOBUTE aHAIM3AaTOp HA POBHYIO TOPH3OHTAIBHYIO MOBEPXHOCTh pPabOdero croiia, pa3BepHHUTE
aHAJIM3aTop B y00HOE I pabOThl HOJIOKEHHE, 00eCIeYnB CBOOOHBIN JTOCTYIl K OpraHaM YIpaBJICHUS U
COEIMHUTEIISIM 33 JHEH U IepeIHEN TaHeNeH.

Y6enurech, 4TO YCIOBHUS IKCIUTyaTallid COOTBETCTBYIOT TpeboBaHusM 1. 4.2. J[ns rapaHTHpOBaHUS
METPOJIOTHUECKHUX XapaKTEPUCTHK aHATN3aTopa HEOOXOAMMO COOIIIONaTh pabodyure YCIOBHS IKCILIyaTaIluu,
yKa3zaHHbIe B Tabmuie 3.3. AHaIU3aTOP JOJHKECH OBIThH BBIJICpKaH B pab0YMX YCIIOBUSIX HE MEHEE 2 4acoB.
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[TpoBepuTh HaNMWYKE CHCTEMBI 3aLIUTHOTO 3a3eMieHus. [Ipu oTCyTCTBHM CHCTEMBI 3a3eMIICHUS HE0O0-
XOJIMMO BOCTIOJNI30BAaTHCS 3aHYJIEHHBIM 3Q)KUMOM ITUTAIOIICH CETH.

CoenuHNTE KJIEMMY 3a3eMJICHHs IPUOOpa ¢ CUCTEMOH 3a3eMJICHUS WM 3aHYJIEHHBIM 3KUMOM ITUTa-
FOLLIEH CeTu.

YcTaHOBUTE OpraHbl yIpaBlieHHs B HAYaJIbHOE (BBIKIIOYEHHOE) COCTOSIHHE.

[IpoBecTn BU3yanbHBI OCMOTpP COSAMHUTENECH U P HEOOXOAUMOCTH MPOBeCcTH YMCTKY Bxona CBY u
MPOBEPKY NMPUCOSTNHHUTEIBHBIX PAa3MEPOB.

[Ipoussectu ycranoBky [10 Ha ynpasnstomuii [1K, ecnu oHO He ycTaHOBJIEHO, COTIACHO YKa3aHUSIM,
MIPUBEICHHBIM B 11. 4.3.2.

OcyecTBUTh (PU3NUECKOE MOAKIIOUCHUE aHAIU3aTopa HapAMYyIo K yrpasistomemy 1K, mu6o k mo-
KaJIbHOHM CeTH, IpU HEOOXOAMMOCTH MPOM3BEAsl HACTPOMKY CETEBBIX MapameTpoB coenuHenus. [logpobuee
9Ta mpolieaypa onvcana B 1. 4.3.3.

CoeauHNUTh aHANIM3aTOP IIHYPOM MHUTaHUs C CETHIO DJIEKTPONUTAHUS. 3alyCTUTh OJIOK MUTAHUS aHa-
JM3aTOpa BHIKITIOYATENIeM Ha 3a/IHeH MaHeIH. 3alyCTUTh aHAIN3aTOP BBIKIIIOYATEIEM Ha IepeIHEeH aHelH.

[Ipu He0OXOIMMOCTH IPOU3BECTH U3MEHEHHE CETEBBIX ITAPAMETPOB, COTIIACHO YKazaHusM 11. 4.3.3.4.

Uzmepenust cinemyer NpoBOAUTE HE paHblie, 4yeM uepe3 0,5 "yaca mociie BKIIOUSHHS MMTaHUS aHaIH3a-
TOpA.

4.3.2 YcTaHOBKA MPOTPaAaMMHOI0 00ecreYeHns

B coctas I10 Graphit BXoIsT peaakTop CXeM, UCIOIHSIOIIAs CHCTeMa U Ha0Op AMHAMUYECKH IO
KIII04aeMbIX OubianoTek. PenakTop cxeM Mmo3BOMIAT OMKCaTh CXeMy U3MEPEHHMS, ONIPEACIIUTD aJrOPUTM B3au-
MOJIEUCTBUS MPOrpaMMHBIX Mojyiiell. CxemMa U3MEpeHUsl CUYMTHIBAETCS UCTIONHAIOMEH CUCTEMOM, MOATrpY-
JKAIOTCS HEOOXOAMMbIe OMOIMOTEKH M BBIMIOIHACTCS 3aJaHHBIN anropuT™M u3MepeHnuit. Cxema — Qaiin ¢ pac-
HIMPEHUEM *.JSZ, KOTOPBIH OTpeAeisieT alrOpuTM B3aUMOACHUCTBHSI C anmapaTypoil, COCTaB U COAEPKUMOe
oTo0pakaeMbIX Ha dKpaHe TPaQUKOB U DIEMEHTOB YIIPaBICHHSL.

Hns obecnieuenns Haiexamiero ypoBHs 3amutsl 11O u pe3ynbraToB u3MepeHnii Heo0Xxoaumo obdec-
MEYNTh pasrpaHuueHue mnpas nojib3oBareneil [1K, ycTaHOBUB COOTBETCTBYIONIYIO IPYIMITy YPOBHS JOCTYTIA.
YcraHoBKa, IEpBOHAYAIBHOE MOAKIIOYEHHE K pubopy u ynanerue 110 1omKHBI TPOBOAUTECS MOJ MpaBa-
MU TPYIIIBl «AIMUHUCTpATOPY, a paboTa ¢ I10 — nox mpaBamu rpynms! «Ilonb30Barensy.

3amura pe3yapTaToB M3MepeHuid peannsyercs cpeacrsamu 10 Graphit ¢ yposaem samuter C co-
rmacio MU 3286-2010. HecMoTpsi Ha MMEONIYIOCS BO3MOXHOCTh COXPAaHEHHs PEe3ylbTaTOB M3MEpPEHUH,
CpeZICTBA 3aIUTH pe3yabTaToB u3mepenwuii 110 Graphit pacmpocTpaHsSIOTCS UCKITIOYUTENBHO Ha OTOOpaXka-
eMbIe B Mpolecce U3MEPEHUH B TIIaBHOM OKHE MPOrpaMMbl JaHHbIE. 32 COXPaHHOCTh M HEU3MEHHOCThH CO-
xpaHeHHbIxX cpeactBamu [10 Graphit JaHHBIX M IPOBOAMMBIE ¢ HUMH OINEPAlMd HECET OTBETCTBEHHOCTh
TI0JIb30BaTEb.

Ecnu HeoOX0aMMO 3aIIUTHTE COXPAaHEHHBIE PE3YJIbTaThl U3MEPEHUH, PEKOMEHAYETCS 1103a00TUTHCS O
Ha/IJIeKAIIX Mepax OrpaHHYeHUs 10cTymna K padodemy mecty u [1K.

B KOMIUIEKT MOCTaBKM aHAIM3aTOPa BXOAUT KOMIIAKT-IUCK WK Ipyroi nudpoBoil HOCUTENb, COlEp-
XKalue cieayromuye kartanoru u ¢aitnsl: [IporpamMmMmHoe_oGecnedeHue — KaTajior, coAepKalluil ycTaHO-
BOUHBIA Gaiin install graphit 2.3 CK4M.exe; PyKkoBOACTBO MO AKCILVIyaTallMM — KaTaJIOT, COMEPKaITAi
PYKOBOJICTBO I10 dKCILTyaTalluy aHaiamuzatopa B daitne pdf-popmara.

st pabotsr IO Graphit HeoOx0muMO0, 4TOOBI KOMITBIOTED YIOBJIETBOPSIT CICAYIOIMM MUHUMATb-
HbIM CUCHEMHBIM U ARNAPAMHBIM MPEOOSAHUAM:

— nporieccop Intel® Pentium® 4 nnmm AMD Athlon® 64 (c wactoroii 2 [Ty vt Goitee MOITHBIH);

— HaJIMYME aJianrtepa JoKaibHo# cetn — Ethernet;

— onepatuBHas nmamaTh 1 I'b (ans 32-paspsanoit cucremsl) unu 2 I'b (s 64-pa3psaaHoil cucteMsl);

— pazpemreHue kpana 1024x768;

— OC Windows® XP (SP3), Windows® Vista, Windows® 7,

— HaJIM4yKe KJIaBUATYPbl U MAHUIYJIATOPA «MBIILIB.
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s ycranoBku 10 Ha KOMITbIOTEp HEOOXOIUMO OTKPBITh (haiin install graphit 2.3 CK4M.exe, B pe-
3ynbpTare 3amycturcs «Mactep ycranoBku I1O Graphity, kak mokasano Ha pucyske 4.1, a. Jlajgee HeoOxoau-
MO CJIeJIOBAaTh HHCTPYKLHUSIM MacTepa.

Jlo nawana ycraHoBku cpeactBamu OC BbIMOTHHUTCS MOMCK Ha jauckax [1K paHee ycTaHOBICHHBIX
Bepcewmii [10 Graphit. [pu nammunu TakoBeix Macmepom ycmarnosxku Graphit CK4M Oyner BbIIaHO COOTBET-
CTBYIOLIIEE COOOIIEHHE C MPEUIOKEHHEM YAAIUTh CTapyI0 BEPCHIO.

= % |

Bac npueetcTeyeTt Macrep
ycranHoeku Graphit CK4M

ﬁl ¥Yeranoeka — Graphit CK4M

; Mporpamma ycTaHosuT Micran Graphit CK4M 2, 2rc6 Ha Baw
n KOMMBbIOTED,

: PEKOMEHAYETCA 38KPLITE BCE MPOHWE NPMIOHEHNA NEPEL

TEM, KaK NPOAOTHKMTE.

ﬁ! ¥cranoeka — Graphit CK4M

BuiGOp KOMNOHENTOR
Karme KOMMOHEHTEI A0MHHEl BbiTh YCTaHOSREHEI?

BrifiEpHTE KOMMNOHEHTBI, KOTOPLIE Bbl XOTUTE YCTEHOBWTL; CHUMATE dinakN
KOMMOHEHTOR, YCTEHSENMESTE KOTOPLIE He TpeByeTca, HammuTe «flanees, Koraa
Bl ByAeTE roToBLI NPOAOMKATE,

{HDHHEH YCTEHOBKA -
MNoanepxka npuopos 10,8 MG

AHaNU3aTop cnekTpa CKaM 10,8 MB
MacTep oT4ET0B 4,1M6

HamuTe «fanee®, YTofkl NPOAOTHMTE, MM «OTHMEHES,
YTofikl BEIATH M3 MPOrPEMME| YETEHOBKM,

Texywmit Boifop TpebyeT He Meree 29,6 ME Ha aucke.

|§ fanee > |I OTMeHa l < Hazaa ” Lanee > ]l OTMeHa I

a) crapt Macmepa ycmanoexu 0) BBIOOp yCTaHABIMBACMBIX KOMIIOHCHTOB
Pucynok 4.1 — Ycranoska I1O Graphit

Oco0oe BHIMaHUE CIieAyeT 0OpaTUTh MMYHKTY YCTaHOBKU «BBIOOP KOMITOHEHTOBY. 3/1eCh HEOOXO0IUMO
BBIOpATh YCTaHABIMBAaEMbIe KOMIIOHEHTHI (pUCYHOK 4.1, 0).

Br16op BapmaHTa mOTHON YCTaHOBKH W30aBUT OT HEOOXOJUMOCTH BHIOOpPA KOMIIOHEHTOB W HE3HAUH-
TEJBHO YBEIMYUT O00BEM AMCKOBOTO MpocTpaHcTBa, 3aHmmaemoro 10 Graphit. Beibopounasi ycraHoBKka
MO3BOJIUT BHIOPATh TOJIBKO HEOOXOMMbIE KOMIIOHEHTHI M3 CIIEAYIONIETO CIIUCKA!

Tloododepoicka npubopos — Ananuzamop cnexkmpa CK4M — nporpaMmHast 0005104Ka, oOecreynBaomast
KOHTPOJIb U YIPaBJICHUE aHATU3aTOPa, OTOOpaKEHHE M COXPaHEHHE M3MEPECHHBIX JaHHBIX;

Macmep omuémos — MOJyIb, TIO3BOJISIONMKA (OPMHPOBATH OTYETHI MO pe3ysibTaTaM M3MEPEHHH B
dopmare *.pdf wiu npyrue BHIbI TOKyMEHTOB HampsiMyro u3 obonouku Graphit CK4M (noppoGHee pac-
cMmotpeHo B 11. 4.4.3.5.1).

4.3.3 HacTpoiika ceTeBbIX MapaMeTPOB
4.3.3.1 Hactpoiika koH(purypaTopa ceTeBbIX NapaMeTpPoOB

W3mepurenbHblii 650K ucmonb3yet narepdeiic Ethernet s moaxioueHns Kk KOMIBIOTEPY HEMOCPEI-
CTBEHHO WJIM 4epe3 000pyH0oBaHKE JOKAIBHOW BBIYMCIUTENbHON ceTu. st uneHTrdukamuu npudopa B j10-
KaJIbHOM CETH MCIOJB3YIOTCS OJIMH M3 JIBYX HA0OPOB CETEBBIX IMapaMeTPOB — «(HabpHUHBIN» MU «I0JTH30Ba-
TENbCKUNY, XpaHSIIUXCS B TEKCTOBBIX (aiimax Ha BcTpoeHHOM B mpubop FTP-cepsepe. Ilpeanpusruem-
H3rOTOBUTEJIEM YCTAHABIUBAIOTCSA CIIEAYIOIIUE 3HaueHUs «(paOpUUYHbIX» TapaMeTpoB Ipudopa:

IP-anpec: 169.254.0.254
Macka nmoaceru: 255.255.0.0
IP-agpec mumo3a: 0.0.0.0

CereBoe uMsi: sk4m-18-[cepwuiinblit HOMep]

Ha 3aiHeit manenu ananu3aropa uMeeTcs JTMHEHKa U3 1ecTH nepekirouarenei «Konpuryparop» (pu-
CYHOK 4.2), ¢ TOMOIIbIO KOTOPBIX BBEIOKpaeTcst HA0OP ceTeBbIX NapameTpoB. IlepBrlil nepexitoyarens BHIOU-
paeT HabOp ceTeBHIX mapameTpoB. [IpH BBIKIIOYEHHOM IIE€PBOM MepekirouaTese OyAyT HCIONb30BaThCS
«habprunHbiey mapamMeTphl, a MPH BKIIFOYEHHOM — «II0JL30BaTEILCKIE». BTOPOH MmepekimtouaTenh pa3pemaeT
WCTONB30BaHUE MPOTOKONa aBromMarnueckor koHpurypamuu DHCP. Ilpu BeIKIIOYEeHHOM mepekiovaree
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ucnone3ytotest IP-anpec n macka, 3ajanHbie B HAOOpe CETEBBIX MapaMeTpoB. [Ipu 3TOM ceTeBoe MMS UTHO-
pupyercs. [Ipy BKIFOUEHHOM TIepeKIIoUaTese JAeiaeTcs MONbITKA MOTYYUTh 3HAYCHHUS CETEBBIX MapaMeTpPOB
oT cepBepa JiokanbHoU cetu. Ceprep, noyunBs DHCP-3anpoc, peructpupyer ceTeBoe UMs M BO3BpaIlacT
npubopy IP-agpec u macky. Ecnu npubop He monmyumn otBera Ha DHCP-3ampoc, To ycTanaBimBaroTcs
IP-anpec u Macka, ykazaHHbIE B HA0OpE CETEBBIX apaMeTPOB.

Pucynok 4.2 — Tlepekitogareniv Ha 3aJHEH MaHeW aHAM3aTopa (BCE BHIKITIOYCHBI)

[ecToii mepekmtovaTens TOHKEH OBITH BCerAa B MOJ0XKEHUH BBIKIIOYEH. BO BKIIOYEHHOM MONIOXKeE-
HUU popMupyeTcs curHai Reset, mpensTcTByromii paboTe N3MEepUTETHHOTO OJI0KA.

M3meHeHue nonoxeHui nepexkioyateneid | U 2 nmpuMeHseTcs TOJIbKO MOCHE Nepe3anycka MUTAHUA
aHaJIM3aTopa MM KPaTKOBPEMEHHOTO BKJIIOUEHHS IIECTOTO MepeKItoyaTes.

4.3.3.2 llpamoe noakaovyeHue ananauzaropa k [IK

ITpu npsmom monxmodennn (pucyHok 4.3) ananuzatop coeaunsiercs kabenem UTP 5 kateropun
(«BuTast mapa»), BXOISIIMM B KOMILIEKT IIOCTABKH, HEMTOCPEACTBEHHO C CETEBOM KapToil ynpasisioriero ITK.
DTOT BapHaHT MOIKIIOYCHHS HE TpeOyeT Kakux-Tn0o HacTpoeK. [Ipu 3TOM TOIKHBI OBITH BBITIOJIHEHBI ClIe-
JYIOIUE YCIOBHUS:

a) BCe MIEpeKITIoYaTey Ha 3aJHEH IMaHeIn Mpruoopa MOJKHBI OBITh BEIKITFOUEHBL, T.€. OyIeT HCIOIb30-
BaThCst «DabpHUHBI» HAOOP CETEBBIX TAPAMETPOB;

0) nmapametpsl TCP/IP-ipoTokosia B KOMITbIOTEpE JOJDKHBI OBITh YCTAHOBJICHBI M0 YMOIYaHUIO, T.C.
BKJIIOYEHA aBTOMaTH4ecKasi KoH(pUrypauus (Ipu BOZHUKHOBEHHHU MPoOJieM 00paTUTECh K aMUHUCTPATOPY
ITK i B citysk0y TeXHHYECKOW TOLIACPIKKH MPEANPUSITUSI-U3TOTOBHUTEIIS).

PexoMeHyeTcss mpoBepUTh HATMYME MUTaHUS WHIUKATOPHBIX CBETOAMOOB aHanmm3aropa u [1K, pac-
MOJIOXKEHHBIX HA po3eTkax pa3sbémMoB Ethernet, xotopeie cBHaeTeNbCTBYIOT 00 0OMeHe MH(OpPMAIMEH MO
mpoTokoiny Ethernet mexay mpubopom u ITK.

Pucynok 4.3 — IIpsiMoe nojikiroueHme

Heo6xonumo oTMETHTB, YTO HOCIIE BKJIIOUEHHs NMUTaHUS aHainu3aropa, uarepdeiicel 11K n nmpudopa
o0HapyXuBaoT Apyr npyra. [locie yero KOMOpIOTEp HAYUMHAET NPOLEAYPY aBTOMAaTHUECKONH KOH(UTYypain
TCP/IP-tipotokona. B teuenne 20-30 cexynn I1K mbitaercst CBsI3aThCsl ¢ HECYIIECTBYIOIIMM cepBepoM. He
JOXIABIIMCh OTBETA, KOMIBIOTEP BBIOMpAET aapec u3 noacetu 169.254.0.254, u Tonbko mocie 3toro OyneT
BO3MOXHA CBSI3b C aHAJIU3ATOPOM.

4.3.3.3 [Toak/r0ueHne aHAJIM3ATOPA K JOKAJIbHOI ceTH

B BapuaHTe MOAKIIOUEHUS K JIOKAIBHOW ceTH (PUCYHOK 4.4) aHaIM3aTOpOM MOXKET yNpPaBisTh 000
IIK nokxanbHOM ceTu. HO OIHOBPEMEHHO OJHHMM aHAIM3aTOPOM MOXKET YHpaBiATh TOJAbKO oauH IIK, mpu
stoM oguH [IK criocobeH oHOBpeMEHHO YIPaBIATh HECKOJIBKUM M3MEPHUTEIbHBIMU PUOOpaMH 7Sl HCCle-
JIOBaHWUsI CIIOKHBIX YCTPOUCTB. [Ipn HE00X0ANMOCTH, TIPUOOPBI MOTYT 0OMEHHBATHCSI CHHXPOCUTHAJIAMH.

BapuaHT noaxmoyeHus: K JIOKQIBHONW CETH OTJIMYAeTCs OT MPAMOTO IMOAKIIOYEHHS TOJNBKO KOJIWde-
ctBoM y310B. [IK ¥ monkiroueHHbIH K HEMy aHaIM3aTOp TOKE MOXKHO CUHTATDH JIOKATBHON CETBhIO, COCTOS-
e U3 IBYX y3J0B. bollee BaKHO HallMyuMe B CETH cepBepa aBTOMaTthdeckod koHpuryparuun — DHCP-
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cepBepa, JIsl HCIOIb30BaHMsI KOTOPOTO HEOOXOAMMO BKIIIOUHTH Tepekiouareib 2 KoHdurypartopa. [lepe-
KJIFoYaTeb 2 MOKHO HE BBIKIIIOYaTh, Toraa npu orcyrctBud DHCP-cepBepa aHanmu3atop mocie 6e3ycrier-
HBIX MMOMBITOK MOJTyduTh |IP-anpec (uepes 20 cekyH) IPOAOKUT paboTaTh Tak, Kak paboTan Obl ¢ BHIKIIIO-
YEHHBIM TIepPEeKITIOYaTeNeM 2.

KommyTaTop (Switch unu Hub)

BHewHAA

CMHXPOHM3auus

7
1/

Pucynoxk 4.4 — IToakmovyeHue K JOKaIbHOM CETH

PaccMoTpuM BO3MOJKHBIE BapUaHTHI BKJIIOYCHUS aHATIM3aTOpa B JIOKAIbHYIO ceTh. [lycTh B BapuaHTax
¢ 1 o 3 B I[IK u B npubope BKIIIOUCHa aBTOMaTHUecKas kKoHpurypamus |P-nporokoia (BTopoii nepekiroda-
Tenb KoHduryparopa B nonoxxeHun «ONy, nepsbiii — B onoxxeHun «OFFy).

BapuanT nepBslii — BKIItoueHre B paboTocnocoOHyro okanbHyto ceTb (¢ DHCP- u DNS-cepBepamu).
[IK u anamu3arop nosyuat IP-agpeca or DHCP-cepepa. DHCP-cepBep 3apeructpupyer cereBoe UMs aHa-
nm3aropa Ha DNS-cepBepe, 4TO MO3BOJIHUT UCIIONIB30BAaTh CETEBOE UMsI B KAUECTBE aJpeca aHAIN3aTopa.

BapuaHT BTOpOIi — BKIIIOUCHHE B JIOKAJILHYIO CeTh, cozepxartyto Toibko DHCP-cepep. T1K u ananu-
3aTop mosiydat ot ceprepa IP-ampeca. Anpec npubopa OyJeT He U3BECTECH, HO OH OYJIET ONpeNeéH ¢ IOMO-
b0 QyHKINK OOHapyKeHus! TpuOOopoB npu noxakiaroueHnu [10.

BapuaHT TpeTuil — BKIIOYEHHE OJIHOTO aHAJIM3aTopa B JOKAIBHYIO CETh, HE COJEPIKAIIYI0 CEPBEPOB.
BapuaHT SKBHBaJICeHTEH MIPSIMOMY TOJIKITIOYEHHUIO. AHAIH3ATOp OYJIET JOCTYIIeH 1o anpecy 169.254.0.254.

st monbp30BaTeNsl MPEACTAaBICHHBIE BBILIE BAPHAHTHL U MPSIMOE MOJAKIIOYEHHE BMECTE C HUMH BbI-
TISAAST oarHakoBo. OH MOJIKIIOYAET aHaIM3aTop Tak, Kak eMy yao0Ho — HenocpeacTBeHHO K [1K wium B 11o-
KaJIbHYIO CETh H, IPH MoJAKIoueHny nocpeactsom [10, BeiOupaet npubdop u3 crmcka oOHapy>KEHHBIX.

BapuanT uetBEpThiii — B [IK BhIKIIIOUeHA aBTOMaTn4eckas kKoHdurypamus |P-npotokona. beiatot Ta-
KM€ JIOKaJbHbIE CETH, TAe aJIMHUHHUCTpaTOp BpyuHylo 3a1aét azgpeca IIK. B u3meputensHoM Onoke Takxke
Ha/I0 3alpETUTh aBTOMATUYECKYI0 KOH(UIYpalMIO — yCTAaHOBUTH IEPEKII0YaTeNs 2 KOHpHUryparopa B IO-
noxenne «OFF», u 3angate |P-agpec nprbopa B «I10J1b30BaTEIILCKOM)» HA0OpE CETEBBIX MApaMETPOB.

[Tpu BO3HUKHOBEHUH MPOOJIEM, clieayeT oOpaTuThes K anmMuuaucTpatopy [1K/cetn mim B ciyx0y Tex-
HUYECKOW TOJIEPKKH MPEIPUSITUS-U3TOTOBUTEIS.

4.3.3.4 U3MeHeHHE CeTEBBIX MAPAMETPOB

H3MmeHeHune ceTeBhIX MapaMeTpOB M3MEPUTEIILHOTO OJIOKAa MOXET IMOTPEOOBATHCS MPU MOAKITIOUYECHUN
prOopa K JIOKaJIbHON CETH MK HPU HOIKIIOYCHUN HECKOJIBKUX TPHUOOPOB K OJHOMY KOMITBIOTEPY.

W3MeHATh MOXKHO TONBKO Habop ceTeBbix HapameTpoB «llomp3oBarensy». Hanbomnee mpocToli crocod
pEeNaKTUPOBAHUS CETEBBIX MMapaMeTpoB — Kcroib3oBath WEB-unTepdeiic mpubopa, BEITOIHHUB CIIETYIONIYIO
MMOCJIEA0BATEIIFHOCTD ICMCTBUI:

a) eciu ajpec Npudopa He U3BECTEH WM OH HE JOCTYIIEH C TEKYIIMMHU CETEBBIMU HACTPOHKAMHU:

— BBIKJIIOUHUTE MIPUOOD;

— BBITIOJIHUTE MPSAMOE MOJKITIOYCHHE, ONTMcaHHoe B myHKTe 4.3.3.2;
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— BBIKJIFOUUTE BCE MEPEKITI0YaTeNI KOHPUryparopa Ha 3a/IHel aHeIu mpudopa;

— BKIIFOUHTE TIPUOOP U MOJA0KANTE 0K0JI0 20 CEKYHI;

0) HaOepuTe B aipecHOll CTpoke MHTEepHET-Opay3epa |P-anpec npubopa (169.254.0.254, ecnu ucnoms-
3yeTcs mpsiMoe MOAKIIIOUeHNe) 1 HakMuTe KiaBumry Enter. B okae O6paysepa oToOpasutcst crapToBasi cTpa-
uuia — «Mupopmarus o mpudope».

B) BeIOepHUTE BKIaIKy «CeTeBble MapaMeTphl», YTOOBI MEpEeHTH HA CTPAHUILY YIPABICHUS CETEBBIMU
napamerpamu «Ilonp3oBaTensy, MpUBEICHHYIO HA pUCYHKe 4.5;

T') BBITOJHUB HEOOXOIUMBIC U3MEHECHHUS, HAXKMUTE KHOTIKY «3aIiucaTh.

B NIAKRBPATH CETEBBIE IIAPAMETPbI

l m"' MchﬁanauMH © Janras cTpaHmLa 0TobpaKaeT TEKYMYH0 KoHOHI YPaliMEO IONb30EATEIECKHX CETEREIX TapaMeTPOE TIpHOopa.
npuGope

» CereBwie IP-anpec: 169.254.0.264
i napameTpel Macra moncerw: | 255 255 0.0
Cﬂ Cereeoe mma:  |sk4m-18-10001001
/\, | DuarHoctnka ——
3anncate
E | KoHTakTL! Iocne HakaTHA KHOMEM «3aNHCATE» H3MeHeHHELe CeTeBble IlapaMeTpsl OyAYT 3alHCaHEl B SHeproHesaBiCHMYED [TaMaTs nprbopa. Jlna npumenenns

HM3MEeHEeHHLIX 1apaMeTpoE Heolxomumo nepeeecty B nonoxkerne «ON» nepesiil neperrouarens Ha saiHei MaHeI Iprbopa (HCrossoEaHie
[OIIB30E ATEIECKIX CCTCERIX IapaMeTPOE ), [OCIE Hero NepesarpysuTh Nprbop (EBIKIFHMTE M CHOEBA BKIFOHHTE IHTAHHE Ipibopa).

BoccTaHOENTE 3aB0NCKHME CeTEBbIE IIapaMeTphl MOXKHO BEIKIFOSEeHHEM [IepEoro nepekmodarens (monoxenue «OFF») ¢ nocnenyromen nepesarpyskoii npnbopa.
Pucynok 4.5 — M3MeHeHHEe CEeTeBBIX MapaMeTPOB

IP-anpec momkeH OBITH YHUKAJIBHBIM B JIOKAIBHOH ceTH. «CeTeBoe UMs» HE JOJDKHO COACPKATh KH-
PHUJLTHILY, TIPOOEIIbI, CHMBOJI TIOMYEPKUBAHKS M JAPYTHE CIIYKEOHbIE CUMBOJIBL. MacKy MoJceTH OOBIYHO H3-
MEHSATh He TpeOyeTcs.

Vi3MeHeHHe CeTeBhIX MApaMEeTPOB IPUMEHHUTCS TOJIBKO MOCIIC BHIKITIOYCHHS/BKIIOUCHUS TUTAHUS aHa-
JIM3aTOpa M NPHU BKIFOUYSHHOM IepBOM Tepekirouarene «Konduryparopa» Ha 3aHel maHesH.

4.4 Padora ¢ ITO Graphit
4.4.1 3anyck nNporpaMMsl M MOAK/IIOYEHHE K AHATU3ATOPY

Jnst 3ammycka [1O Graphit, kak u 6onbimHcTBa WindOWS-nipritoyxKeHuil, MOKHO BOCIIOJIb30BATHCS SIp-
abikoM cxembl m3Mepenus (ITyck—Bce nporpammbei—Mukpan— Graphit CK4M), koTopslii Takke MOMKeT
pacrmonaratbcs Ha pabo4eM CToJie WJIM Ha MaHeld OBICTPOTO 3alycKa, €clii COOTBETCTBYIOIIME JEHCTBUS
ObUIM BBIOpAHEI NIPH yCTaHOBKE mporpammel Ha [1K.

ITocne crapra I1O Graphit u 3arpy3ku cxembl H3MEpEHHUs MOSBUTCSI AUAIOroBoe okHO «IloakiroueHme
k npubopy CK4M» (pucynok 4.6), mno3Boisiiomiee BbIOPaTh HYXKHBIH MPUOOpP H  OCYIIECTBUTH
TCP-coenunenue ¢ HuM. OKHO conepkuT jaBa crucka: «/30pannsie npubops» u «HaiineHHslie npuOoOpb»,
MPECTaBISIIOMMX CO00i TabaHIbl, COAepKaliue CIUCOK MPUOOPOB M COOTBETCTBYHOIMX UM IP-agpecos
WJIA CETEBBIX MMEH, a TAKXKE THII, CEpUHHBIN HOMEp U cOoCTOsIHUE Tipubopa (3aHsT uin cBoOOIeH). Pa3mepsl
CIIMCKOB MOXKHO U3MEHSITh, IEPEMEILAs «MBIIIBIOY» PAa3AEIUTENBHYIO JINHUIO.

Ecnu BriroueHHMe aHanmu3aTropa ¥ HACTPOWKA CETEBBIX IMapaMeTPOB MPOBECHA MPABHIILHO, B CIUCKE
HallIeHHBIX TPUOOPOB NOSABUTCA 3anuch 0 HeM. KHonkoit « OOGHOBUTE» BHU3Y CIIMCKA MOYXHO IOBTOPHO BBI-
noJiHUThL Mouck mpubopos. ITO Graphit obpamaercs k DNS-cepsepy ¢ mpochboii mpeobpasosars |P-ampec
npubopa B ceTeBoe ums. Eciu 310 ymaércs, To B cronbdie «Aapec npudopa» Bmecto IP-aapeca orodpakaert-
cs ceTeBOe UMsl (3TO BO3MOXKHO, €CITH BKJIIOUYEH NEpeKiIrouaTens 2 Konduryparopa). YOpas diaxok «Haiitu
BCe MPHOOPHI», MOXKHO OCTaBHUTh B CITMCKE TOJILKO HaimeHHbIe B ceTu mpubopsl Tuna CK4M. JlaHHble nHTe-
pecyroliero npudopa MOXHO CKOIUPOBATH B CIIMCOK M30paHHBIX MPHOOPOB, TJie OHU OYIyT COXpaHEHHI B
NaMsITH OpOrpaMMbl, BBIICIMB HYXKHYIO CTPOKY M HaxaB «JloOaBute B u3bpanHbie». Kpome Toro, naHHbie
MOJKHO JIOOABIISITh M U3MEHSTh BPYUHYIO, a TAKXKe YAAlsATh, UCIOJNB3Ysl COOTBETCTBYIOIINE KHOIKH BHH3Y
cnucka. O0s3aTeNbHBIMU TaHHBIMH JUIs 3allOJTHEHUS SIBIsETCs aapec npubopa. CKpeITh criucok «Haiinen-
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HBIE TIPUOOPEI» MOYKHO C TTIOMOIIEI0 KHOTIKH «Ilouck mpudbopoB».

Mopaknouerne k nprbopy CKAM IE\

BeibepiTe NpuBiop M3 CNMCKE M HEKMKTE <T10AKMKDYMTECA ANA NOAKMKYEHMS
zbpaHHee npubopel

OnucaHue Anpec npubopa Tun CepuiHEIR HoMEp CocToAHue
CK4M-18/2 1101090017 169.254.0.254 CK4M-18/2 | 1101090017
Afpec No yMon4aH i 169,254.0.254

’ gk obasuTb ” A 3MEHUTE ” = YAaniTh ] l Mowck npubopoe ¥ ]

HaiaeHHsI2 Npubopk

OnMcaHHe Aapec npubopa Tun CepuiHEIR HoMED CocToaHue
CK4M-18/2 1101090017 169.254.0,254 CK4M-18/2 1101090017 3aHAT
P2M-134/1 1114020096 r2m-18a-1114090096 P2M-13A/1 1114090096 3aHaT
CK4M-18/12 1101090167 sk4m-18-1101090167 CK4M-18/12 1101090167 CeobogeH
P4M-13 1102090045 r4m-18-1102090045 P4M-13 1102090045 3aHAT
HatT1TL-1 ece nprbope! [ gk NofaEnuTs B M3OpaHHbIE l [ € OBHOBKUTE

[7] ABTOMATIMYECKM NOAKMHETECA N NOCNEAHENY AAPECY

[ MNoakno4YuTECR ] ’ OTMEHT ]

Pucynok 4.6 — OKHO MOAKITIOYEHUS K IPUOOPY

Jlnst coerHeHMs ¢ TIPHOOPOM CIIEYeT BBIICIUTh CTPOKY B CITUCKE U HaKaTh «[10aKIIOYUTHCS 00
JOBXKJB MIETKHYTh «MBIIIBIOY» MO CTpoke. [TOAKIIOYEHNE BO3MOMXHO TOJBKO K MPHOOPY C COCTOSHHEM
«CBobonen». Ecmu coefiiHEHME MPONUIO YCIENIHO, OKHO TOAKIIIOYCHUST K MPHOOPY 3aKphIBACTCS, @ OKHO
cxembl n3mepenns [10 Graphit (pucyHok 4.7) craHoBUTCS AOCTYMHBIM. [Ipy 3TOM 3aroj0BOK OKHA M CTPOKa
COCTOSIHUSI BHU3Y OKHA OyIyT cojiepath HHPOPMAIMIO 00 aHau3aTope. B ciiyyae HapyIIeHUs COSTUHESHUS
[0 KaKUM-JIMO0O NMPUYMHAM, OTKPOETCS OKHO, OIOBEINAIoIIee 00 OMIMOKE COCIUHEHHUS ¢ IMPUOOPOM C mpej-
JIOXKCHUEM TIOBTOPHUTH TIOMBITKY MOaKIoueHus. [Tocnemauii ajapec, mo KOTOpOMY ObIIO YCIHENTHO OCYIIECTB-
JICHO COCJIMHEHHE, COXPAHSCTCS B MTAMATH MPOTPaMMbI H OyIeT aBTOMATHYECKH TIPUMEHEH TP CIIEAYIOIIEM
MOJIKITIOYEHHH, €CITA B OKHE MOJAKIIIOYEHHS K TPUOOPY YCTAaHOBHUTH (JIaKOK «ABTOMATHYECKH TOIKIIOYATh-
Cs 1O MOCTICTHEMY aJIPECy».

Ecmu IO Graphit ve ymanoch TOAKITIOYUTECS K IPUOOPY, TO BHIBOAUTCS coobOmieHne «Quinubka npu
nookroueHuu K npuoopy <Aopec npudopa>:». I[lpu 3rom nocie Haxarus kHorku «OKy» auanoroBoe okHO
MOJIKJTFOUEHHS K TPUOOPY MPUMET UCXOHbIH Buj. HaxkaTre kHomku «OTMEHa» 3aKpOET OKHO MOAKITIOYCHUS
K npubopy, pu 3TOM B okHe cxeMbl u3mepenus [10 Graphit anemeHTs! yrnpaBieHus aHaau3aTopoM (orm-
cannbi¢ B 11. 4.4.4) ocTaHyTCSI HCAKTUBHBIMHU.

ITpu BOBHUKHOBEHUH MPOOJIEM C MOJKIIOUYCHHEM K PUOOPY, ClIeyeT BOCIOIb30BaThCsl HHPOpMAIIU-
el 1 peKOMEHIAIMSIMH, U3JI0KEHHBIMH B MIPUIIOKEHUH b MM 00paTUTHCS B CITy)KO0y TEXHHYECKOU TOICPIK-
KU TIPEIPHATHS-H3TOTOBUTEIIS.

4.4.2 OcHoBHbIE Y1eMeHThbI HHTEp(eiica B [1IO Graphit

Okno cxemsl nzmepenus [10 Graphit (pucyHok 4.7) o cBoeil CTpyKType ¥ MPUHIHUITY paOOThl B HEM,
B 1I€JIOM, HaIlOMUHAeT MHOTUe coBpeMeHHble WINAOWS-TIpHiIoKeH s, 1 UMEET MPUBBIYHBIC OCHOBHBIE 3JIe-
MeHTHI uHTepdeiica. Inagnoe mento NporpaMMbl COICPKUT BCE HEOOXOIUMBIE DIIEMEHTHI ISl YIPABICHUS
1O Graphit 1 yacTUYHO 3JIEMEHTHI VIS YIPABICHHUsI H3MEPUTEIBHBIM ITpo1ieccoM. Qbnacms omooparcenus
ouazpamm — OCHOBHOE CPEJICTBO IMPEACTABICHUS Pe3yiabTaTa M3MepeHHH (TpaMKOB M MX YHMCICHHBIX 3Ha-
yeHuil). Hanenu uncmpymenmog (pucynok 4.8), kak 1 B OOJBIIMHCTBE MPOrPaMMHBIX MPOAYKTOB, Mpea-
CTaBJSIIOT cOOOH HeOOobLIMEe MOOMIBHBIE OKHA, MO3BOJISIONIME YAOOHO peuath ONpelesieHHbIEe 3aJad4H —
ympaBJeHHe nporpamMMoi, o0paboTka pe3ynbraTa M3MEpeHHH, rpadudeckue mapamerpsl u 1. 1. Ilanenu
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ynpaenenusa Ciyxat JUisl N3MECHEHHs Pa3JIMYHBIX [APAMETPOB M PEXKUMOB PabOTHl aHAIM3aTOpa U HEKOTO-
pbie apyrue 3amaun. OHU pa3zerneHbl M0 (YHKLIUIM, HO OOBEJUHEHBI B €AMHOM OKHE — OOJIaCTH MaHeNel
ympasieHus (pucyHok 4.9).

‘,3aron030K [nasHOe meHo O6nacTb NnaHenel ynpasneHus
(3 CKAM. Ananvsarop cnextpa [CK4M-18/12 NMD PKA MYA 11010901701 - Graphit 23 ! \ SRy
| @aiin Napauierpei ynpasnenve Auarpaunia Tpacca Mapkep Mpodwns Bua_Cnpasa |
E] = MouHocTs (35m) [ I < g M s 3 ] |
v T KeunfMiam. Onops.  En.jaen. M. ®opar oymam = Macwuras o
8 Tpc1 W MowwocTs CBY  -18aBm 845 10 Mowwocrs (asw)
W Tpcini N MownoctsCBY  -187BW 825 10 Mowrocts (BK) Tecl lMaHenn MHCTpymeHTOB OnopHsi ypaserin: e g
Macura6, ea/aen: 10 =D
on |~ SRR s
s Tosmya: 10
an | - 30,040000 M, 38,360000 ML —
43,510 SR 60,470 aEn
AT s ok ) 50,73 pn - M)
2 4,793 Ak 0,756 A E Crarmposarine x
5
-2 MaHenun ynpasnexua lvanazon acrar: [ gea avanzzon_|
Ves 25Mry <] - e5Mn =
51} 50 terrp: Monoca
. 45 ML S
Koruectoo Toex: 501
-86-
E Tapamierper nsmeperiia X
74 etertop Yrsepcansoii -
2 Monoca dunsrpat4 00k v
AsTonnibop dnneTpa MH [
-90 105
W0 KMY
25Mu @@ .40 M J[ 7,501 45 My #0014 300 kT | (B 300 kT, 65 My [|AsTossiGop suacodunsTpa
B0/orH i =T
na T, KanMsm. OnopH.  Ea.jmen. M. opuat PYHKLIM a T. KHnpam. Onopt.  Ea.fmen. M. ®opHar PYHELIN &
Lroct (v [Mowrocrs By [-1806n [1006 [ 10 [ Mowrocrs (a5r) & Tpct M MowrocraCBY -18a6m 1045 10 Mowsocts (abr) M =2 AmnnuTyareie napameTpel X
— - ol o || ®IpcLi N MowecrsCod isabw 105 10 Mowsocms (abw) Tpct M, B ocncBnerme 1045 =T
n
i D o] 1® ~1B1%] | onop. yporers 18 aBn =
AT, My - bn | 2 40,000000 MTu e T Hhas.uom
0 | 38 Marcmeym __~ e -62,354/-62,088/-61,122/0,291 nbn BRAIOYATE MUY |
P Cpearee 38 50,612 a6m o -
Avenepass 3 o Pesm xoga:
Srs | 4 Ld MoRa, HanpixeHwe va CBY Bx03 @]
o JES O Ye
-8 B Cumxponusaus X
&0 8
58
58 UacToTa eHewnero OF
o 78 B Ferepogun X
[+ Kanu6poska X
g 88
|+ Cepenc X
35 %
108 106
I
-~ A
25 Mru @ .4 Mru ) T.501 45 My =04 300 k| [BO 300 kT 65 My 25Mry @@ .40 M (T.501 45 My, =04 300 k7w | (B0 300 KIL, 65 Mry
CK4M-18/12 NMD PKA MVA sk4m-18-1101090170 tetz  Mogemoues ABTO /B, OF #BHELLIH 10 Wy |\ \
=
CTpoKa cocToAHuA Awnarpamma

Pucynok 4.7 — Oxno I1O Graphit

Meno «@aiin» MO3BOISET OTKPHITH (MOKHO BOCIOJB30BaThCS KoMmOuHanme# kiaapuin Ctrl+0O wmm
KHOIIKOH Ha TaHENHW MHCTPYMEHTOB «Yupaenenue cxemamuy») WIN 3aKpbITh CXeMy H3MEPEHHUS, a TAKKe
BBIUTH M3 IPOTPaMMBbI (aHAIOTHYHO HAXKATHIO KoMOuHaImu knasuin Alt+F4).

B cnydae eciam TpeGyeTcst OCyLIECTBUTh COSIMHEHNE C aHAIM3aTOPOM, IIOBTOPHO OTKPBITH OKHO ITOJ-
KIIIOYEHUS K IPUOOPY MOXKHO, BBIOpaB MyHKT «[lonkiroueHne kK npubopy» B MEHIO « Ynupaenenuey.

B meHt0 «Buod» MOXKHO 33aTh HEOOXOAUMBIN MepeveHb 0TOOpaXKaeMbIX Ha dKpaHe MaHelneld HHCTPY-
MEHTOB M TNaHeJeH yIpaBJeHus, BEIOWpas HYXKHbIE CTPOKH B COOTBETCTBYIOIIMX BKJaJKax. BeIOpaB MyHKT
«[lokazarp Bce» mnu «llokazaTe Mo yMOJTYaHHIO», MOYKHO PAacKphITh BECh MepeyeHb MaHeNel ynpaBieHus,
00 MX HAYaIbHYIO KOHPUTYPAIHIO.

[lanens MHCTPYMEHTOB NEPEMEIIAETCS C IIOMOIIBIO «MBIIIN 3 JIEBbIH (1100 BEpXHUI) Kpall MaHENH.
3akpenuTh MaHelb HHCTPYMEHTOB MOYKHO B TIPOM3BOJIBHOM MecTe OKHa cxeMbl namepenus [10 Graphit Bue
obmnactu oroOpaxkeHus: quarpamm. O0JacTs naHeneil yrnpasieHNss MOXKHO NEPEMECTUTD, B3SIB «MBIIIBIOY» 32
BEpPXHUH Kpall. 3aKpenuTh €€ MOKHO C JIEBOM WIIM C TIPABOM CTOPOHBI OT 00JIaCTH OTOOPaKEHHUS TUArpaMM.
Bribop myHkTa «OOnacth maHenedl ynpaBieHUs» B MEHIO «Bud» WM HaxaTue KOMOHMHAIMM KIIABHII
«Ctrl+P» 1mo3BoiUT CKpBITH WM OTOOPa3UTh 00JIACTh MaHeNeH ynpasieHus. HezakpenieHHbIe MaHeI WH-
CTPYMEHTOB M 00JIACTh MaHeNel YIpaBJIeHUs] UMEIOT BUJI OKHA C 3arOJIOBKOM M MOTYT pa3Memarbesi B JIIO-
00i1 obnacT sKpaHa.

[Manenu ynpaBiieHUsI MOYKHO CBEpHYTHh WM Pa3BEPHYTbh, HICTKHYB «MBIIIBIO» 110 3aroJIOBKY TaHEINH,
00 3aKphITh, HAXKAB HA CTAHJIAPTHYIO MUKTOrPaMMy B IPABOI YacTH 3arojioBKa (aHAJOTHMYHBIM 00pa3oM
MO>KHO 3aKPBITh HE3aKpEIJICHHbIE MTaHEeJI HHCTPYMEHTOB WM 00JIacTh naHelel ynpasnenus). Ecinu nanenu
yIpaBJICHUs] HE MMOMEIIAIOTCS B OOJIACTH TAHEINeH YyIpaBJICHHsI, TO CBEPXYy WMJIHM CHU3Y IOSIBISETCS KHOIKA
MPOKPYTKH, KOTOpasi cpabaThIBaeT NPH HABEACHUH Ha He€ Kypcopa.
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— 3anycK 04HOro Kagpa usamepeHus
— OTKpbITME cxem namepenusa MO Graphit
— OTKpbITWE dpaitna npodpuna
CoxpaHeHue daina npoduns Ha ANCK
Cbpoc npodmna No ymonyaHuto
3anyck GopmmnpoBaHMA OTHETA

«3anyck
n3MepeHuna» «CnpasKa»
: o= || : :
“:":_-":'D-jg:i_] :@U
,
«3anyck v «Mpodmnn» «OTYET»
«
ofHoKpaTHoro | ¢YPaBneHne
»
n3mepeHusi» | CXEMIAMK

Bbi3oB cnpaBku o MO Graphit
BbI30B MHPOPMALMOHHOFO OKHA

3anycK cKaHMpPOoBaHUA

Bbl6Op M3MepeHMA MOLLHOCTU/HANPAXKEHNUA U e4UHUL, U3MePEeHUn
BbinonHeHne GyHKLUMM « ABTOMACLITab»
BBoA, 0NMOpHOro ypoBHsA Tpacchl (MMbo MmakcMmyma LLKabl)
BBOZ, LieHbl fieneHns ceTku (1Mo MUHUMYMa LLUKabl)

« Vlsmepﬂemaﬂ BE/IMYNHa»

A A

MowHocTe (aBr) E| :: 3'[] Abm E|E| ll;] Abm E|E| 10 E|E| -E( MowHocTe CBY E|

«Popmat» «Macwrab» J
BBOZ, MO3MLMK OMOPHOTO YPOBHA Ha LUKane

Bbibop cnocoba 3agaHma macwtaba Tpaccbl
Bbibop M3mepsemoro napameTpa (4ocTyneH NyHKT «MolyHocTb CBY»)

— BratoyeHme GyHKUMKM «CraaxmsaHue»
— BBO/A pazmepa OKHa craaxunsanua (% ot ymcna Touek Tpacchl)
— BrntoyeHune dyHKLUUM «YcpegHeHne»
— BBog, KoaddumumMeHTa ycpegHeHua (Yncna ycpegHaemMblx peanmsaumii)
— C6poc ycpegHeHus
— BK/toueHne oTobparkeHna CTaTUCTUKM TPacchbl
BKtOYEHME HAKOMAEHWUA MUHUMYMa
BK/ItOYEHME HaKoMAeHUA MakcMmyma
C6poc HaKomnaeHus

«[MapameTpbl AMHUN»
«OrpaHuyeHue» «Tpacca namaTu»

a a - . ¥ M =
- - - | - = v= 3 :.___ S
B sEHIE 2| w|E: 2|0 e T L
«CrnaxuBaHue» «CTaTuCTUKa»

«YcpeaHeHue» «HakonneHue»

Bk/itoueHme oTobpaxkeHUa orpaHUYUTENbHbIX TMHUIA
BkatoyeHne dyHKLMM «OrpaHuyeHme»
OTKpbITUE OKHa «BepxHAsa orp. AMHUAY
OTKpbITME OKHA «HUXKHAA Orp. AMHUA»
OTobpaskeHne/cKpbITe TPACcChbl U €€ AaHHbIX —
M3meHeHne uBeTa Tpaccbl —
N3meHeHWe TONWMHbBI IMHUM TpacChbl —
M3meHeHue Tna IMHUK Tpacchl (4N AMHUIA TONWMHON 1 NYHKT) —
O6HOB/IEHME AaHHbIX TPACChl NAMATU —

Pucynoxk 4.8 — [Tanenu MHCTPYMEHTOB (B KaBbIYKaX MOANKCAHBI HA3BaHU [TaHEJIeH )
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O6nacTb NaHenei ynpaBneHWA MOXHO NepeTalmnTb ¢ ___—»
NMOMOLLLbIO KMbILLIM» 3@ BEPXHWUI Kpaii = _» Bug anarpamm x

3aronoBOK NaHenmn ynpasseHuna. MaHenb MOXXHO
Auarpammal
CKpbITb/0TOBPa3UTb UM 3aKPbITb (CBEPHYTL)
//'
Cxema PacnosioXKeHuAa auarpamm. rlepeMeu.l,aFI NPAMOYTFO/IbHUKU «MbILLbIO», / WarpamMmad Auarpammas
MOXHO U3MEHATb B3aMMHOE PacnosioXXeHne AnarpaMm Ha sKpaHe

Bbi6Op LBETOBOM CXeMbl AMarpaMm ——p» Tema ofopHaeHa:

OfHOKpaTHOe NPMMEHEHMe ONTUMabHOTO MaciuTaba AN TPaCcChl ———=— Macwrab X

OnopHBIA b 30 |E|T|
MacwTah, eqfaen: 10 |E|T|
o

BbI60p ONOPHOTO YPOBHA TPACCHI, €70 NO3ULMMU Ha BEPTUKAIbHOM LUKane u
UeHbl geneHvs. 4na usmeputenbHblX TPACC AOCTYMHA TONbKO LEeHa AeeHus

Mozuwa:
Bblbop crnocoba 3agaHna macwTtaba (onopH. ypoBeHb U LeHa aeneHus, 1Mbo
MAaKCUMyM U MUHUMYM LLlKaﬂbI). HE,CI,OCTyﬂHO ANA USMePUTENIbHbIX TPpaccC =

X

= OrpanuueHne

OTobpaxkeHne orpaHUYUTENbHBIX IMHWIA Ha AMarpaMme —— | Orobpamerie AuHMi
3anycK NpoBepKM nepeceyeHns TPaccoi orpaHNUYUTENbHbBIX MMHNK ——| TecTposaHie

OTPE3KOB BEPXHEN U HUMKHEN OrpaHUUYUTENbHbIX TNHUI

OTKprBaET OKHO, B KOTOPOM 3a4aH0TCA KOOPANHATbI <l BepxHAfA orp. AMHKA
[ HW#HAR orp.AMHKA

C6poc NoKasaHWit, UCNONb3YEMbIX AN YCPEeAHEHNA ———= YcpegHeHue

X

BrntoyeHne GpyHKUMM ycpeaHeHNA ——{| BxnioueHo A Cpoc

BbI6Op YUMCNa ycpesHAEMbIX Peanv3aLuii —- HosbdilenT yopeareia: |3 =

3apaet NOJHBbIN AnanasoH paﬁoqu 4YacToT aHa/nM3aTopa — CraHup x|

AWanasoH 4acToT: Becb axanasoH
BBO/, HauaNbHOI M KOHEUHOI YaCTOT CKaHMPOBaHMA —- 1980MML  [[2]» | - 2020Mru |2

|

LieHTp: Monoca:

BBOA, LLeHTPaIbHOM YaCTOTbI U NMOOCHI CKAHUPOBAHUA —— 2000 ML, |E|T| 40 MMy IEM

BBOZ, uncna 0TO6PaKaeMbIX TOUeK TPaCcC ——- Konnectso Todex: 501 ]

= MapameTpel H3MEpEHNA x|

Bbi6op TMNa (anropuTma) AeTeKTOpa OTOBPAXKEHUA ——p» [leTexTop [yHHEepmthm -]
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. = TeTepoganH x|

Bbibop pexkrma paboTbl retepoanHa. B pyuHoM pexknme 3agaétca Kputepumii -
onTMMM3aLmMm $a30BOro Lyma U CKOPOCTU NepecTPoiikn. B aBTomaTquCKOM<: e SSTOMATMMECRA ¥
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PMT 1 noacTpOKM 0TOBPaxKaemoro ypoBHa ABTONOACTPOIIKE YPOEHS

OfHOKpaTHOe BbINO/IHeHWE Kannbposku PMNT (NoacTpoiky ypoBHs)

3apaet ko UAT ans noAcTPOMKKM YacTOTbl YCTAHOBKM NPECENEKTOPA —» CHELEHIE NpecenakTopa: 0 IEM

Pucynok 4.9 — OGnacTh naHemnen yrnpaBieHUs



Okno cxembl m3mepenus 10 Graphit umeer craHgapTHBIC SJIEMEHTHI YIPABICHUS — KHOMKH, MOJIS
BBOJI4, BBIMAJIAIONIUE CIUCKH, Qrakku. OJHAKO Cpeld HUX MOXHO BBUICIHTH TOJIE BBOJA C PETYIMPOBKOMN
BeMMYMHBI mara. OHO MpUMEHseTCs IS 3aJaHHsl TAKMX BEIWYHH, KaK 4YacTOTa, YPOBEHb, KOTMYECTBO TOYECK
U T. 1. Y TaKOro moJis CrpaBa OT KHOMOK yBEJIWYCHHs/yMEHBIIICHHS 3HAYCHHUsI HIMECTCSl KHOITKA, TIPH Haxa-
THU KOTOPOW PAaCKPBIBACTCSl OKHO, MO3BOJISIIONIEE BBECTH BEIMUYMHY IlIara M3MEHEHHUS U BBIOpATh CAMHUILY
u3MepeHus sroro mara (Hanpumep, K[, I'To u T. m.), n1ubo 3amaTh MHOKUTENH (KO3QPHULIMEHT) N3MECHEHHS
3HAYCHHS MO (HampuMmep, «X2» wim «x10»). Y mois BBoJa IEHTPAIBHONH YacTOTHI HAXKaTHEM (hiIakka
«ABTO» MOXHO 33JaTh IIar u3MeHeHus, paBHbiid 10% ot monockl 0030pa (pucynok 4.10, 6). V mons BBoja
KOJINYECTBA TOUSK BHU3Y OKHA €CTh BBITIAJIAIONIN CITUCOK C HECKOIBKUMH 3HaueHusiMU (pucyHok 4.10, B). B
cllyyae eclid BBOJ 3HAueHHs He MOATBEP)KICH HakaTheM KiaBuiuu Enter, mome OyaeT MMeTh KeNnThld LBET
(pucynok 4.10, r). [Ipu BBOAE HEIOMYCTUMBIX 3HaUCHUI OyJeT MPUHATO OJIKaiiiee 1Mo BennuuHe. B mane-
JISTX MHCTPYMEHTOB OKHA BBOZ[A BETMYHHBI I1ara IMEIOT yIPOIeHHBIH BU (pucyHok 4.10, a).
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Pucynok 4.10 — Pasnuunbie mosst BBoja mapamerpos B ITO Graphit

BakHBIM 3JIeMEHTOM MOMOLIM MPU 03HaKoMiIeHHH U pabote ¢ T1O Graphit sBsFOTCS «IMOJCKa3KU» —
TEKCTOBBIE OKHA, MOSABJSIOUINECS MPU HABEACHUU Kypcopa MPaKTHUYEeCKH Ha JIIOOOW 3JIEMEHT yNpaBJieHUA,
NaHEeIb WIA UHAUKATOP, UMEIOLIUECS KaK B CAMOM OKHE CXEMbl U3MEPEHUs, TAK U BO BTOPOCTEIEHHBIX OT-
KPBIBAIOIINXCS OKHAX MporpaMMsl. «llojckazka» colepKHUT KpaTKoe MOSICHEHUE 110 Ha3HAUEHHIO BEIOPaHHO-
'O DJIEMEHTA WM YKa3bIBAaCT JOTOIHUTEIbHYIO HH)OPMAIIHIO, HAIPHUMED, «TOPSYYI0» KIABUIIY YIPABICHUS
3TUM 3JIEMEHTOM U T. 1.

4.4.3 OTodOpaxkeHue U 00padoTKA pe3yIbTaTa U3MEPEHU
4.4.3.1 O0ue cBeneHus

OCHOBHBIMH 3JIEMEHTaMU OTOOPaXEHUSI PE3ysIbTaTa M3MEPEHUs SIBIAIOTCS ouazpamma, mpacca u
Mmapkep.

Huaepamma (pucyHok 4.11) — okHO, coaepikalee ooaacns omoopadiceHus mpacc ¢ KOOPIUHATHBIMU
OCSIMH (BEpTHKAIBHOI M TOPU30HTANBHOM IIKAJIAMHU) U CETKOM, CIIMCOK Tpacc, a TAK)Ke HEKOTOPBIE BCTIOMO-
raTeibHble MHIUKATOPHL. 1paccamu Ha3bIBalOTCA TpaQuKH B 00IaCTH OTOOPaXEHHS TPACC, MPECTaBIISIO-
mme coboil MOCIea0BaTEeIbHOCTh TOUEK JTAHHBIX, COCAMHEHHBIX TUHHEH. CyLIecTBYIOT CIEAYIOIIUE THIIBI
Tpacc: uzmepumenvHas mpacca — oTooOpaxaetT u3MepeHHbIe 1 00pa0OTaHHBIC JTAaHHBIE, ITOJTyYaeMbIe B MPO-
Lecce CKaHUPOBAHUS aHATIM3ATOPA; MaAmMeMamuieckdas mpacca — OTo0paxaeT pe3yJbTaT MOTOUeHHONH apud-
METHYECKOHN OIepanuy HajJ UMEIOIMMHCSA TpacCaMM — CJIO’KEHHE, BBIUNTAaHUE, YMHOKEHUE U T. II.; mpacca
namsamy — paHee 3allOMHEHHas Tpacca (Jiioboro u3 tuoB). Cnucox mpacc, PacloiaoKEeHHbBIN B BEpXHEH da-
CTH AMarpaMMbl, MPeACTaBiIsieT co00il Tabmuiy, coaepKallylo IepeueHb BCEX TPAacc JuarpaMMbl U OCHOB-
HBbIE UX aTpuOyThl. Mapkepvl — HEOONbIINE OKHA C BEPTHKAIBLHON JIMHHUEH, IepeMelaeMbple B 00JIacTH To-
CTPOEHUSI Tpacc, CoAepKalllie YUCIICHHbIE 3HAaUeHUs Tpacc. Mapkepbl CIOCOOHBI 10 3aJaHHOMY KPUTEPHIO
HaXoIuTh 0cOOBIE TOUKM Ha Tpacce, BBIYUCIATH BTOPUYHBIE M3MeEpseMble mapamerphbl (Takue Kak Iojoca
9acTOT, Pa3HOCTh YPOBHEH U T. I.), BBIIOJIHITH CTATUCTHYECKYIO 00paboTKY.
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Pucynok 4.11 — Jlnarpamma

Jlns yupaBiieHusl quarpaMmamMi, Tpaccamu 1 Mapkepamu B [1IO Graphit npeaycMoTpeHbI pa3indHbie
BUIbI UHTEp(delica, B YaCTHOCTH, BKJIAJIKA MEHIO, MAHEIX WHCTPYMEHTOB, «TOPSAYME» KIABUINU. [Ipu 3TOM
JI00bIe 3a7[aBaeMble MApaMeTPhl ¥ QYHKIIMH TPUMEHSIFOTCSA TOJBKO K BBIACICHHBIM 3jieMeHTaM. UTOObI BbI-
OpaTh HYXHYIO IUarpaMMy JOCTaTOYHO MIETKHYTh «MBIIIBIOY MO €€ 00IacTH 0TOOpaXKEHUS TPACcC MK CIIHC-
Ky Tpacc; MapKep BBIACISCTCS IEITYKOM «MBIIIH» 0 €r0 OKHY WM TPEYTrOoJbHUKY BHH3Y BEPTHKAILHOU JIH-
HHMM Ha TOPU3OHTAIBHON 1Kajie. BriieneHHas auarpaMma MMEET KPacHyIl0 paMKy, a MapKep — CUHHUH Tpe-
yroibHUK. OJHOBPEMEHHO MOXKET OBbITh BBIJICICHA TOJIBKO OJHA JUarpaMMma M OJMH MapKep B Juarpamme.
Tpacchl BEIOUPAIOTCS B CITUCKE TPACC MISTYKOM «MBIIIHY IO CTPOKE TAOJHUIBI, TIPH 3TOM, UCTIONB3YS KIaBU-
i Ctrl u Shift, MoXXHO BBIIENATH HECKOIBKO TPACC B OJHOM CITHCKE M YIIPABIIATH HMH OJHOBPEMEHHO.

OCHOBHBIE TIApaMeTpPhl JAUarpaMM, TPAcC U MapKEpOB TAK)KE€ MOXKHO 3a]1aBaTh C MOMOIIBIO UX KOH-
TEKCTHBIX MEHIO, OTKPBIBAIOIINXCS IIETYKOM TMPABOM KHOIKH «MBIIIN» MO 007aCTH OTOOpaKEHHUS Tpacc
HYXXHOU JiarpaMMBbl, Tpacce (MM HECKOJIBLKUM BBIJICICHHBIM TPAccaM) B CIUCKE TPACC WM OKHY MapKepa,
COOTBETCTBEHHO. KOHTEKCTHBIC MEHIO TakKe JyOJIMpOBaHBI B TIIaBHOM MeHIO «/Juazpammay, «Tpacca» v
«Mapkepy. JIyis yrpaBieHus mapaMeTpaMu U QYHKIUSME TPAacC CYIIECTBYET HaOOp MmaHeneil MHCTpyMEH-
TOB. HexoToprie mapaMeTpsl TPacc 3aar0TCs TAKKE B MAHENAX yNPaBICHHUS U HEMOCPEACTBEHHO B CIHCKE
Tpacc.

4.4.3.2 YupaBieHue 1uarpaMMamMu

O06macTh 0TOOpaKEeHUs TUarpaMM (PUCYHOK 4.7) MOXKET coepkaTh oT 1 10 4 quarpamm, B KaXI0H U3
KOTOPBIX MOKHO 3a/1aTh pPa3JIMYHBIC IMapaMETPhI OTOGpa)KeHI/ISI PE3YIBTATOB, BBIYMCIMUTECIIBHBIC OIICpAllUN C
Tpaccamu, MapKepaMu | T. 1. 3aKpbITh AHarpaMMy (IIpH 3TOM Bce € JaHHbIe OyIyT IMOTEPSHBI) WIH CO3AaTh
emé OJIHy MOXKHO, BBIOpaB COOTBETCTBYIOIIUI MYyHKT B MEHIO JUarpaMMbl. YToOBI pa3BepHYTh AUArpaMMy
Ha BCIO 00J1acTh IOCTPOCHMS WM CBEPHYTh B IPEXKHEE COCTOSHHE, HEOOXOAUMO YCTAHOBUTH WJIM CHSTh
(hnaxxok «Pa3BepHYTh OKHO» BO BKIaAKe «Bum» MeHIO [uarpamMmsl, JTHOO JABaXKIBI MIENKHYTh «MBIIIBIOY IO
TOPU30HTATIRHON IIKaJIe AMarpaMMBI, IN00 HaxaTh kiaBuiry F11, mpeaBapuTenbHO BBIACIUB HYKHYIO THa-
rpammy. Taxke, pa3BepHYTh, CBEPHYTh WM 3aKPHITh JHArPaMMy MOKHO C ITOMOIIBIO CTaHAAPTHBIX MTHKTO-
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TpaMM B BEPXHEM IIPAaBOM YTITy JIUATPaAMMBEI.

Ha manenu ynpasnenus «Buo ouazpammy (pucyHok 4.9), cXeMaTHIHO M300paKarommeil TEKYIIHi BUI
00TacTH OTOOpaKEHHUS AUArPaMM, € MOMOIIBIO «MBIIIH» MOYHO MEpEeMeIaTh MPSAMOYTOIbHUKY, U3MEHSIS
B3aMMHOE PaCHoJIOKEeHUE TuarpaMM. JIBOWHON MIETYOK «MBIIIN» 110 MPSIMOYTOIBHHUKY TIO3BOJIIET U3MECHUTD
HMsI COOTBETCTBYIOIIICH €My quarpamMmbl. B crivicke mema ogopmaerus MOXHO BBIOMpATh 1BET (poHa 00ma-
CTH OTOOPaXKEHHUS TpacC U KOOPAWHATHOM ceTku. [[BeT mpuMeHsaeTCs cpasy i BCeX TUarpamMmm.

4.4.3.3 YupagJieHue TpaccaMu
4.4.3.3.1 Cniucok Tpacc. OcHOBHBIE MapaMeTPhbI TPace

Kaxnas u3 nuarpamm moxet otoopaxars 10 30 tpacc. Co3nath M3MEPUTENHHYIO WM MaTeMaTHde-
CKYI0 Tpaccy MOXHO, BBIOpaB COOTBETCTBYIOIIMH MYHKT B MEHIO AHarpamMbl, JTU0O0, Ha)KaB KOMOMHAIMIO
knaumt Ctrl+N wiu Ctrl+M, cootBercTBeHHO. UTOOB CO3/1aTh Tpaccy maMsATH (T. €. 3aOMHHTH TPaccy),
ClieqyeT B MEHIO 3alIOMUHAEMOW TPAcChl BEIOPATh MyHKT «3allOMHHUTHY» N HaKaTh KOMOWHAIMIO KITABHII
Ctrl+R, npenBapuTebHO BBIICIUB HYKHYIO Tpaccy. 3allOMHHaeMas Tpacca JI0JDKHA OBbITh 3arojHeHa JaH-
HbIMH. THI Tpacchl yKasbiBaeTcst OykBaMu « My, «I1» mm «M» B cronbdie «Tum» crimcka tpace. YtoOb! yaa-
JIMTH TPACCY, CIICAYET BHIOPATh B MEHIO TPACCHI IIYHKT « Y TAIUTh)» WK HaxkaTh Kiasumry Del.

Crnucok Tpacc AuarpaMMbl aBTOMAaTHUECKH PaCIIUpsIETCS MPpH 100aBICHUH HOBOH TPAacChl, €CIIH yCTa-
HOBJICH (JIaKOK «ABTOBBICOTA CIHCKAa Tpacc» BO BKJIaaKe «Bum» MeHI0 muarpammbl. MI3MEHHTH BBICOTY
CIIMCKa Tpacc MOXKHO BPYHYHYIO, IEPETAILIUB «MBIIIBIO» Pa3/IEIUTENbHYIO TIOJIOCY MEXAY CHHCKOM U o0ia-
CThIO OTOOpakeHHUsI Tpacc. Ecu BBICOTHI CITUCKA TPacc HEAOCTATOYHO IS OTOOpaKeHWsI BCEX Tpacc aua-
TpaMMBbI, TO B TPABOW €r0 YacTH TOSBISETCS BEPTHKAIBHBIA MOJM3YHOK, TIOMOTAIONIMHA MepEeMEIIaThCs 1Mo
CHHCKY. MOHO TaKKe CKPBITh 3arOJIOBKH CTOJIOLIOB CIHCKA TPACC, OYUCTHB (PIaskoK «3arooBKU CTONO-
IIOB» BO BKIaAke «Bum» MeHI0 AuarpaMMmbl, Wik HaxaB KiaBumry F12. UToObI M3MEHHUTH MOCIIEN0BATEb-
HOCTh PacloIOKEHHs TpacC B CIIUCKE, JOCTATOUYHO MEPEMECTUTh HYKHYIO CTPOKY C MOMOIIBIO «MBILIN B
HOBOE TOJIOKEHHE.

B cronbne cmnmcka tpacc «ms» kpome Ha3BaHHSI TPACCHl CONEPIKUTCS (IIAXKOK, TO3BOJISIFOIINN
CKPBITh MM 0TOOPa3HuTh Tpaccy (M Bce MpUBsS3aHHBbIE K HEW JaHHbIE B 00JIACTH OTOOpaKEHUsI Tpacc), U WH-
JTUKATOP IBETa TPacchl. /[BOWHON MIEITYOK «MBIIIBIOY 10 HA3BAHUIO TPACCHI MM MHIUKATOPY I[BETA MO3BO-
JIUT, COOTBETCTBEHHO, MEPEUMEHOBATh TPACCY HMJIM BHIOpaTh €€ 1BeT. UYTOOBI MPUMEHNUTh BBEJIEHHOE HOBOE
Ha3BaHME TPACCHI, CleyeT HaxaTh kiaBuiry Enter. Kpome toro, rpaduyeckue mapaMeTpsl Tpacchl peiak-
THPYIOTCS B MTAHEH UHCTPYMEHTOB «ITapamempuot aunuuy (pucyHok 4.8). 31ech MOXKHO CKPBITh HIIH OTOO-
pa3uTh Tpaccy, a TaK)K€ U3MEHUTH €€ I[BET, TOJIINHY U THUIT JINHUH, IEIKHYB MBIIIBIO TI0 COOTBETCTBYIOIIE-
My 3HA4KY, JIHOO BHIOPAB M3 BBIMAJAIONIETO CITUCKA. MI3MEHSITh THIT TUHUHA MOXHO TOJBKO TPU TOJIIHHE B 1
myHKT. [lepedens 0ToOpakaeMbIX TpacC yKa3aH [BETOBHIMU WHAWKATOPAMH B JIEBOW YaCTH TOPU30HTAIBLHON
IIKAJIBI TUATPaMMEL.

B cronbne «DyHKImum» oToOpaXkaroTcs Ha3zBaHUs (QYHKIUH, IPUMEHSIEMBIX K pe3yibTaraM H3Mepe-
uuit («Ycpeauenuney, «CrnaxuBanuey, «Orpannuenuey, «Hakomnenuey, «Craructukay). s MmaTeMaTHde-
CKHX Tpacc 37€Ch TAKXKE YKa3bIBACTCS BBIMOIHSIEMAsi UMH OMepalus, a JUisl Tpacc MaMsATh — Ha3BaHUE 3aIo-
MuHaeMoi Tpacchl. [logpoOHee ¢pyHKIMHN Tpacc paccMOTpensl B 1. 4.4.3.3.2.

Cronbern; «PopMaTy yKa3bIBaeT H3MepAEMYI0 (DH3MUECKYIO BETMUMHY (MOIIHOCTDh WJIM YPOBEHD) H €€
enuHULBl u3Mepenus (MBt, nbm, MxB, nbmMkB u 1. 1.). BeiOpaTh mapaMeTp MOXHO B COOTBETCTBYIOIICH
BKJIaJIK€ MEHIO TPACCHI HJIN B CIIMCKE MTAHEN HHCTPYMEHTOB «Dopmam».

Cronben, «Knn./U3Mm.» yka3plBaeT H3MEPSIEMBIi Mapamerp, 3a/laTh KOTOPBIH MOKHO B BBITIAJIAIOIIEM
CIIMCKE MaHeTu HHCTpyMeHTOB «3Mepsaemast BenuuuHay. [JJocTyneH Tojbko MyHKT «MomHocts CBY».

MeH0 Tpacc maMsTH ¥ MaTeMaTHYeCKUX Tpacc MUMEIT cBoM ocobeHHOCcTH. Ecnu BhIOpaTh B MEHIO
Tpacchl maMiITH MyHKT «OOHOBHUTH JaHHBIE», a TAK)KE Ha)XaTh KHOIKY Ha MMaHENH UHCTPYMEHTOB «Tpacca
namamuy (pucynok 4.8) wim komOuHanuro kiaasui Ctrl+U, mpeaBapuTenbHO BbIJICTUB HY)KHYIO Tpaccy, TO
TaHHBIE TOYEK TpacChl OOHOBATCS — MPUMYT TEKyIIHME 3HAUYEHHUS 3allOMHHAeMOW Tpacchl. Bkiaaka MeHIO
Tpacchl MaMITH «3arpy3uTh aHHBIC) ITO3BOJIICT U3MEHUTH 3alIOMUHAEMYIO TPAcCy, BHIOpaB e€ U3 CIHCKa,
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0o cunuTaTh Tpaccy u3 (aiina, COXpaHEeHHOTO Ha JIUCKE.

B MeHI0 MaTeMaTHYECKOM TPacChl 3aMal0TCs omepanabl Tpacehl (Bo Bkmaakax «Tpacca A» u «Tpacca
B») u BbIOMpaercs apudMeTHyeckas ornepanys, BHIIOJIHAEMAas Haja Tpaccamu (Bo BKiaake «Omeparus).
OmnepaHapl TOJKHBI IMETh OJJMHAKOBOE KOJMYECTBO To4eK. [Ipu BrIOOpe MyHKTa «3a1aTh BBIPAKEHUE» OT-
KpoeTcsi oKHO (pucyHOK 4.12), B KOTOPOM MOXXHO BHIOpaTh HEOOXOAMMYIO ONEpalrIO U3 BBINAAAIOLICTO
CrIHCcKa, Tu00 BBECTH TpeOyemoe BhIpakeHHE B Tosie BBoAa. CIHMCOK MOXKHO MU3MEHATH, HOOaBIsisl B HETO
IpyTHe BBIpaKEHUS, THOO peaakTupys yxe umeronpecs. [Ipu BBoge GpopMyitsl MOKHO HCIIOIB30BATh TOIb-
KO TiepeMeHHbIe A 1 B, KOHCTaHTBI (HEOTpHLATENbHBIE; IPOOHAS YACTh OTIENISAETCA TOUKOM), KPyTJble CKOO-
KM U CHMBOJIBI MATEMATHIECKUX orepartuii (+, —, *, /, ™).
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Pucynoxk 4.12 — PaboTta ¢ MaTeMaTHYECKAMHU TPACCAMHU

B cronbmax «Onopa.», «Ex./men.» u «[lo3.» 3amatoTcs mapaMeTpsl MacmTada Tpacc 1Mo BEpPTHKAIH.
[MoxpoGHee ynpasieHue MaciiTaboM oToOpakeHus Tpacc onucano B 1. 4.4.3.3.3.

4.4.3.3.2 ®yukuuu Tpace

OyHKIMK Tpacc ciyxatr it 00pabOTKH pe3yabTaTOB M3MEPCHUS, MOyUYeHHsT CTATUCTHUECKHUX JaH-
HBIX TPACC U CPABHEHHUS MOITYUYEHHBIX BEJINYHH.

Jlis Tpacchl ¢ BKITFOUEHHOH (DYHKIHMEH HakonieHus BMECTO U3MEPEHHBIX 3HAYCHHH B KaXIOH TOYKE
TPaccChbl 6YI[}IT 0T06pa)KaTI>CSI MAaKCUMYMbl WIN MHUHUMYMBbI 3Ha‘ICHI/II71, HAKOIUICHHBIC 3a MCTCKIINC KaAphbI.
3amycTuTh (QYHKUHUIO C HYKHBIM THUIIOM HaKaIUIMBAEMbIX JaHHBIX MOXXHO BBHIOOPOM IYHKTOB «MakcuMyM»
HJIN ((MI/IHI/IMYM)) BO BKJIaAKE «Haxonnenue» MeHIO TPacChbl, BBIKJIIOYUTH HAKOIIJICHUC — ITOBTOPHBLIM HaXKa-
THEM yKa3aHHBIX ITYHKTOB WM IIYHKTOM «BrikmoueHo». [TyHkT «COpoc» M0o3BoJISeT yAAIUTh HAKOIUICHHYIO
CTaTUCTUKY M Ha4yaTh HAKOIUIEHHE 3aHOBO. AHAJOTMYHBIM 00pa3oM (QyHKIMEH HaKOIUICHUS MOXHO YIpaB-
JSITh C TIOMOIIIBIO KHOTIOK Ha MaHen HHCTPYMEHTOB «Haxonaenuey» (pucyHok 4.8).

Jiist yMeHbIICHUS AUCIIEPCHH OTOOPaXKaeMOro IIyMa MOXKHO HCIOJIBb30BATh MEHCKAOPOsoe ycpeoHe-
Hue. OyHKIUS 3aIyCKaeTcs BRLIOOPOM MyHKTa «BKiIroueHOo» Bo BKiIajKe «YcpenHeHne» MeHto Tpacchl. [lomne
BBOJa «KoaunueHt ycpenHeHus» 3a1aeT YUCIo ycpeaHseMbIX peanusanuii. Berdopom mynkra «Copocy
HAKOIJICHHBbIE 3HAYeHUs1 OOHYJSIIOTCA M yCpPEJHEHHWE HAuMHAETCSl 3aHOBO. YTpaBieHHE (YHKLUUEH MOXKHO
OCYIIECTBIISITh C IOMOIIBIO TAHEIM HHCTPYMEHTOB MJIM TTaHEIH yIpaBieHus «Ycpeonenuey (pucyHok 4.8).

OyHKIMS cenadicuéanus TPUMEHETCs sl HOAaBJICHNS CIyYallHONH COCTaBIISIOLIEH B Tpacce U MOJy-
YeHMsI allpOKCUMUPOBAHHOW XapakTepucTuku. I[Ipornenypa criakuBaHHs BBIYHCISIET CpPEeIHEE CPEAH CO-
CEIHUX TO4YeK Tpacchl. OYHKIMA BKIIIOYAETCS BHIOOpPOM myHKTa «BrimroueHo» Bo Bkiaake «CriaxuBaHUE)»
MeHIo Tpacchl. [lone BBoaa 3a1aéT pa3Mep anepTyphl CIUIaXHBaHMS B IPOLEHTaX OT YKciia TOUYEK B Tpacce.
Vipasienue GpyHKIuei 1y0nupoBaHo Ha TIaHEIn HHCTPYMEHTOB «Cenaxcueanue) (pucyHok 4.8).

BaxHo y4ecTb, 4TO MPUMEHEHHUE CTIIAXKUBAHUS NCKaXKAeT JaHHBIE TOUEK TPACCHI.

[Ipy M3MeHeHNH COCTOSHMM MOJel BBOJA MPH yIpaBleHUH QYHKIMSIMU «YcpeaneHne» u «Criiaxu-
BaHHE» Yepe3 MEHIO TPACChl 3TH (DYHKIIUH BKIIFOYAIOTCS aBTOMATHYECKHU OCJIe HaXkaTHsl KiiaBuiu Enter.

Oynkuus «Ozpanuyenue» TPOBEPSET COOTBETCTBUE TPACCHI 3aJaHHBIM OIPaHMYUTENBLHBIM JIMHUSM,
OTIPEIETISIONINM TPEAEITBI TOMyCKa H3MePSEMOro lapameTpa ycrpoiictsa. [Ipumensercs: mpu TecTHpoBaHUU
1 OTOPaKOBKE Pa3IHMYHBIX U3AEIIHH.

OrpaHn4uTeNbHBIE TUHUN 331aI0TCSI OTPE3KaMH B TUAJIOTOBOM OKHE (pucyHok 4.13), mosBisirorieMcst
IpH BBIOOpE MyHKTOB «BepxHsist orp. MuHHUD» WU «HukHSS orp. quHUSY (331a1011e OrpaHHYCHUE TPACCH
CBEpXY WJIM CHHU3Y, COOTBETCTBEHHO) BO BKIIajKe «OrpaHHYCHUE» MEHIO TPACCHI.
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Pucynok 4.13 — 3aganue orpaHUYHUTENbHBIX JTHHAN

OxHO TIpencTaBisieT co0OH TaONHIly, 3aJar0lIyl0 KOOPIWHATHI TOYEeK Hadaja W KOHIA OTPe3KOB. B
cronmbduax «X» 3aJar0Tcsi adCIUCCH TOUEK, B CTONONAX «Y» — OpauHATHI. JIJIs MOATBEpKICHNS BBOJIA CIIETY-

eT HaxkaTh kiaBuity Enter. Kuomku, pacrnonoxeHHbIe Hal TaOIMIIeH, MO3BOJISIOT MAHUITYJIUPOBATh CTPOKA-
MU TaOJIMIIBI, COXPaHATh Ha JUCK (B daiin hopmata *.lim) u unTath paHee COXpaHEHHBIC OIPAHUYNTEIIBHBIC
nmuHuH. Ecnn OrpaHvu4uvTe/IbHas JIMHUA, 06pa30BaHHa5[ OTpE3KaMu, UMECT pa3pbIBbI, TO PE3YyJIbTAaTbl U3MEPC-
HHI B TOYKax pa3pbiBa HE KOHTPOIUPYIOTCS.

Wna T. KunfMzm. OnopH.
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Pucynok 4.14 — @yHKmu Tpacc

Bribopom nyHkTa «OTOOpakeHUE JIMHUI» MOYKHO IOKa3aTh WM CKPBITh OTPaHUYUTEIIbHbIC JINHUH B

obnactu oToOpaskeHus Tpacc. Beibop nmyHkTa «TectupoBaHue» 3amyckaeT IPOBEPKY Ha COOTBETCTBHE Tpac-
CBI 33JJAHHBIM OTPAHUYUTEILHBIM JINHUSAM. AHAIOTHYHBIE ()YHKIIUH BBITIOJTHSIOT COOTBETCTBYIOIINE KHOTIKH

Ha MaHeJ UHCTPYMEHTOB. Pe3ynbTar mpoBepku oToOpa)kaeTcsi B BEpXHEM MPABOM YTIIy JUArpaMMbl HHIIH-
KaTOpPOM C OTMETKOM «y0» WU «HeyO» W Ha3BaHHEM Tpacchl (pUCYHOK 4.14).

AHaNOTHYHBIE 3JICMEHTHI YIpaBJIeHUs (B BUJIC KHOMOK WM (IaXKKOB) JIUIsl pabOThI C OTpaHUYHTEIb-
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HBIMU JINHUSIMH MMEIOTCS Ha MTAHEJIM HHCTPYMEHTOB «Ozpanuuenuey» (pucyHoK 4.8) Wiy oTHOMMEHHOIT ma-
HEJH yupasieHus (pucyHok 4.9).

Oynkusa «Cmamucmuxay HaX0AUT MUHUMAIIbHOE, MAKCUMAIILHOE U CpeHee 3HAUEHHS CPeld TOYCK
TPACChl, a TaKKe AUCIIEPCHIO M CPEIHEKBAIPATHYECKOE OTKIOHEHHE TOYEK Tpacchl. JJaHHBIE 0TOOpaXKaroTCs
B HEOOJIBIIIOM OKHE B 00JIaCTH IOCTPOCHUS Tpacc (pucyHok 4.14).

OTtoOpakeHHe CTAaTUCTHYECKUX JAHHBIX BKIIOYACTCS M BBIKIIOYACTCS KHOMKOW B MAaHETH MHCTPYMEH-
TOB «Cmamucmukay» (pucyHOK 4.8) WM B COOTBETCTBYIOICH BKIIAJKEe MEHIO Tpacchl. TEKCT cO CTaTUCTH-
YeCKMMHU JaHHBIMUA MMEET IIBET COOTBETCTBYIOLICH TPACCHI U MOXKET OBITh MEpEeMENIEH «MBIIIBIO» B TIpejie-
nax obnactu orodpaxkeHus Tpacc. CKphITh OKHO CTaTHCTHKHA MOXKHO TOCIE IIeTYKa MPABOH KHOMKH «MBI-
LIW» [0 HEMY.

4.4.3.3.3 MacwrTa0 oTo0pa:keHus1 Tpacc

Kaxkmass Tpacca MOXKeT OTOOpaKaThCsS B COOCTBEHHOM BEPTHKAIHHOM MacmiTade, 3HAYCHHS BEPTH-
KaJIbHOM IIKaJIbl COOTBETCTBYIOT TOJNBKO BBIAENEHHOM Tpacce. KoopanHaTHas ceTka mo BepTukaiu umeet 10
NEJICHNH, TNHAH CETKU HYMEpPYIOTCS CHU3Y BBepX, HauwmHasg ¢ 0. [lanens ympasnenus «Macuimaé (pucy-
HOK 4.9) TI03BOJISET 334aTh AT CeTKH (LIEHY JIeJICHH) M0 BEPTUKAJH, a TAK)KE 3HAUYSHHE OIIOPHOTO YPOBHA,
KOTOpoe OyJeT MPUXOAMTHCS Ha JIMHUIO CETKU C 3aJlaHHBIM HOMEpOM (TO3HUIIHI0 OTOpHOTO ypoBHs). Ecin
HUKaKas U3 TPacc HE BBIAEICHA WM BbIIEICHHAs TPacca CKPbhITA, TO BEPTUKAJIbHAS ILIKaIa He 0ToOpakaeTcsl.

Knomka «ABTOMacmTab» u OAHOMMEHHBIN MTYHKT MEHIO TPACCHl OJTHOKPATHO TOAOHPAIOT TaKHe Mac-
mTad ¥ OMOPHBIA ypOBEHB, YTOOBI Tpacca 3aHMUMalia OOJBIIYI0 YacTh 00JacTu oToOpaxkeHus Tpacc. Ecnm
[IPEIBApUTEIHHO BBIIEIUTh HECKOJBKO Tpacc, TO Ui HUX OyZeT BbIOpaH OJMHAKOBBINA MaciuTal. 3mech xe
UMeeTcsl KHOTKA, MO3BOJISIONIasi M3MEHUTh Ccrioco0 3aganus Maciutaba 1Mo BepTUKaIH — BMECTO OIOPHOTO
YPOBHSA U LICHBI AEJICHUS MOXKHO OyJeT 3aaBaTh MaKCUMaJIbHOE 1 MUHUMAaJIbHOE OTOOpaKaeMble 3HAUCHUS
(noxs BBoga «MakcumMyM» U «MUHUMYM»).

OmnopHbIe YPOBHH OTOOpaKAIOTCS Ha AMArpaMMax MyHKTHPHBIMHU TOPHU3OHTAIbHBIMH JTUHHUSMH C Tpe-
YroJbHUKaMH Ha KOHIAX, MMEIOLIMMU IIBET COOTBETCTBYIOIINX MM Tpacc. [lepemeniast «MbILIbIO» TPEYTOJIb-
HUK, MO’KHO U3MEHUTH MO3UIIUIO OTIOPHOTO YPOBHSL.

BaxxHo y4ecTs, 4TO ONOPHBIN YPOBEHb SIBIISIETCS [TAPAaMETPOM, ONPEAEIISIIOIIIM MAaKCUMAaIbHBIN U3Me-
pSieMBIil YpOBEHb CHTHAJA, U 33JaI0NIMM Pa3lInUHbIe allapaTHble HACTPOMKH MPHOOpa, OATOMY JJISl BCEX
WM3MEPHUTENBHBIX TPACC OTMOPHBIN YPOBEHBb OOl U 3a7aeTCs B MTAHEH YIIPABICHUS «AMnaumyoHsle napa-
mempuory (1. 4.4.4), a o3uIMsl OMOPHOTO YPOBHS Hen3MeHHa U paBHa 10. Taxke HEAOCTYIEH /I U3MEPH-
TENBHBIX TPACC M BBIOOP criocoda 3a1anus MaciTada (KHOIKa Mcye3aeT ¢ MaHe  MPY BBIJCICHUN TPACCHI).

[Tanenp uHCTpYMEeHTOB «Macwmaéy (pucyHok 4.8) ayOmupyer oJHOMMEHHYIO MaHelb yIPaBICHUSL.
[onst BBOAA OMOPHOTO YPOBHS M LIEHBI A€TCHUS (MO0 MaKkCMMyMa U MUHMMYMa IIKaJIbl) B 3TOM ITaHEeJn BbI-
TISASIT OAMHAKOBO, OTJIMYUTh MX MOMOKET «ITOJICKA3Kay, MOSBISIONIASACS IPH HaBEICHUH Kypcopa Ha IoJie
BBOZIa. Kpome TOro, onopHbIi ypOBEHb, €ro MO3ULHI0 1 MaclITad MOXKHO PeJaKTHPOBATh, COOTBETCTBEHHO,
B cronbuax «OmopH.», «[103.» n «Ex./nen.» crnucka Tpacc mocie ABOWHOTO MIETYKa «MBIIIN» M0 sUeiKe co
3HAYECHUEM.

l'opuzoHTanbHeld MacmTad 3amaeTcs OOLIMM AJIS BCEX TPacc M JUarpaMM U ONpelessieTcsl TOIBKO
JMANa30HOM CKaHMPOBaHMs aHajam3aropa (moapobHee ommcano B 1. 4.4.4). Ha TOpM3OHTAIBHON IIKAIle
0TOoOpaXXaroTCcsl 3HAUCHUs] HaYallbHOM, IIGHTPAIbHONW U KOHEYHOH JacToT. Breibopom mynkra «lloanucek Hik-
HeW ocw» BO BKIaake «Bum» MeHI0 muarpamMmbl (WM HaKaTHEM KIIABHUIIH F9) MOXXHO OTOOPa3UTh WM
CKPBITh JONOJHUTCIIbHYIO KA1y — IMOAINCH 3HAYCHUIN KOOpHHHaTHOﬁ CCTKHU 110 TOPU3OHTAJIN. KomuecTBo
JeJICHUI CeTKH 3aBHCHT OT IMOJOCH CKAHUPOBAHHMS, pacroyioxkenust nuarpamm B okHe [10 Graphit u pa3me-
POB CaMoro OKHa.

DyuKyus Macuimaduposarusi IPeJOCTaBISET el OUH CIOCO0 M3MEHEHHUsT MaciuTaba oToOpakeHHsI
HU3MEPACMBIX BCIIMYMH U JUalla30Ha CKaHUPOBAaHUA. B oOnactu OTO6pa)KeHI/I$[ TpacC MOKHO BBIJICJIUTH UHTC-
pecyromuii pparMeHT AuarpaMMbl ¢ MOMOIIBIO «MBIIINY, TIOCIE Yero OyIeT MPOU3BEACHO MaciiTabupoBa-
HHUE OCell 10 TpaHulaM, 3aJlaHHBIM 00JIacThIO BbIAEIECHUS. MacimTabupoBaHue ocell 3aBUCHUT OT HamlpasJie-
HUSI IBUDKEHUSI «MBILIN TP BBIIEIECHUH U TUIIA BHIOPAHHON TPacChI.
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[Ipu BBIACICHUH «BIPABO-BBEPX» MAaCIITa0OMPOBAHHE IPOH3BOAUTCSA TOJBKO IO FOPHU3OHTAIH, T. €.
BBIOMpPACTCS TOJBKO TUAla30H CKaHUPOBAHMS, a ONMOPHBIH YPOBEHb M BEPTHKAIBHBIN MacIITad OCTarOTCS
npexxHuMu. [Ipu BeIIEIEHUN «BIPaBO-BHU3Y ISl BRIOPAHHBIX TPACC MaMATH U MAaTeMaTUYSCKUX TPacc Mac-
MITA0UPYIOTCS 00€ OCH, JUIS BCEX OCTAJBHBIX TPACC TUArpaMMbl — TOJBKO TOPU30HTANIBHAS OCh. Ecim cpenun
BBIJICJICHHBIX TPACC €CTh U3MEPHUTEIbHAS, TO MACIITAOMPOBAHUE HE TIPUMEHSICTCS.

[Tocne BBIIENEHUS «BIIEBO-BBEPX» OTMEHSICTCS MOCICIHSS OTepaIis MacTabupoBanus. MOXHO To-
CJIeZIOBATEIIbHO OTMEHUTh HECKOJIBKO OTepalliid, eI MKy HUMH HE BBITONHSIACH GYHKIUS «ABTOMAC-
mTaby.

4.4.3.4 MapxkepHble H3MepeHust
4.4.3.4.1 O0mue cBeaeHus

Kaxnas auarpamma Moxker coaepkats 10 20 MapkepoB. UToObl c037aTh MapKep, HY)KHO «MBIIIBIOY
HEPEMECTHUTh TPEYTOJIbHUK B JIEBOM HIDKHEM YTy AMArpaMMbl B JkeslaeMyto mosunuio. OKHO MapKepa Takxke
MOJKHO TIepEMEIAaTh 10 BEPTUKAIBLHOM JUHUY B JIF000€ yI00HOE nojoxkeHue. YToOb 3apUKCUPOBATh 4aCcTo-
Ty YCTaHOBKH MapKepa IpH MepeMEIlCHUN OKHa, CIIeAYeT IepKaTh HakaToi kiasumry Shift.

Wma T. KnnMsm, OnopH, Ea.foen, M. Sopmar DYHKLIM Wma T, KnnMsm, OnopH. Ea.faen. M. ®opmar DYHKLIM
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Pucynoxk 4.15 — Mapkepsl Ha AuarpaMme

B oxne mapkepa (pucyHOk 4.15) yka3bIBaroTCsl 4acTOTa, HA KOTOPOH OH HAXOIUTCS, YHCIICHHBIC 3HA-
YeHusi Tpacc (TMOKa3aHMs) Ha 3TOW 4acToTe, a TaKKe WHAWKATOP (3HAYOK), YKA3bIBAIOUIMA Ha BHIOPaHHBIN
PEXUM CIIEKEHHSI MapKepa — MOUCK SKCTPEMYMOB, (PMKCHPOBaHHOE MOJOKEHHUE U T. 1. BHOBB co3zaBaeMbIit
MapKep 10 YMOJTYAaHUIO HMeeT CBOOOIHOE TIOJI0XKEHHE, BBECTH TOYHOE 3HAYEHHE YaCTOTHI JIJIsl HETO MOKHO,
JBAKIBI METKHYB TI0 HEMY «MBIIIbIo». L[BeT moka3zaHuil Mapkepa COOTBETCTBYET I[BETY TPAcChl, I[BET 3HAY-
Ka — LIBETY TeX Tpacc, K KOTOPBIM OH IpuBs3aH. U3 oToOpakaeMbIX 3HAUCHUH B MapKepe MOXHO HCKIIIOUUTD
(unmu 100aBWTh) MOKa3aHs TE€X WM UHBIX TPAcc, JJISl 3TOrO JOCTATOYHO M3MEHUTH COCTOSIHUE (IIAXKKOB BO
Bkiaake «OtobpaskaeMble Tpacchl» MEHIO Mapkepa. PsioM ¢ TpeyroibHMKOM Ha TOPU3OHTAJIBLHON LIKale
yKa3bIBaeTCsl HOMEP MapKepa.

[IpeaycMoTpeH KOMITaKTHBIN peXuM 0TOOpaXkeHHs (Cpasy JUlsl BCEX MapKepoB AHarpaMMbl), BKIFOUa-
IOLIHIACS BBIOOPOM COOTBETCTBYIOLIETO IMYHKTa BO BKJIaAKe «MapKepbl» MEHIO AMarpamMMbl WIH Ha)kaTHEM
komOuHarwmu kinasuin Ctrl+C. Mapkepbl B 3TOM peKUME OTOOPAKAIOTCSI TPEYTOJIbHUKAMH, a WX 3HAYCHUS
BBIBOJIATCS TOJBKO JUISL BBIIETIEHHBIX TPACC B JIEBOM BEPXHEM YTy AMarpaMMsl. L{BeT 3HaueHunii coBnajaer ¢
uBeToM Tpacchl. [lomyxupHbIM mpudTOM 0TOOpaKkaeTcs CTPOKa, colepKalias 3HaYeHUS BBIICICHHOTO Map-
Kepa, HOMep MapKepa yKa3bIBaeTCsl B Hadae KakJJOH CTPOKU.
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Kpome Toro, B 000M M3 PEXKHUMOB MOXKHO CKPBITB/OTOOPA3UTh BBIICICHHBI Mapkep (OCTaHeTCs
TOJIBKO TPEYTOJIbHHUK) Ha)KaTUeM KJIABHIIH V, 1100 ABOMHBIM IIEITYKOM MBIIIHU IO TPEYTOJILHUKY. Y JaJIUTh
MapKep MOKHO, BOCIIOJIb30BaBIIMCh MEHIO MapKepa, MO0 CKpPBIB €ro, a 3aTeM MEePeMECTHB TPEYroJIbHUK B
KpaiiHee JIeBOe MoJIoKeHHe. Bhimeonncannple onepayy MpUMEHATCS cpa3y KO BCEM MapKepaM HarpaMMBl,
eciM BO BKIaIKe «MapKepbl» MEHIO JuarpaMMbl BBIOpaTh MYyHKT «AKTHBHPOBATh/[ICAKTUBHPOBATH BCE»
(unm Haxkate Ctrl+V) st ckpbiTus/oToOpaxenus, 1Moo myHKT «COPOCUTH BCe» (MIIM KOMOWHALIUIO KIIABHIII
Ctrl+Alt+R) — nis ynaneHus MapkepoB.

4.4.3.4.2 CpoiictBa mapkepa. [louck 0co0bIX TOUEK Ha Tpaccax

Ilpussizka yKa3pIBaeT T€ TPACChl, B OTHOIICHHH KOTOPBIX OYIYT MPUMEHSTHCS 3aJaHHBbIC (QYHKIMH
Mapkepa. BeiOpaTh Tpaccy MpUBSA3KH MOYKHO B COOTBETCTBYIOIICH BKJIJIKE MEHIO MapKepa, JIM00 HaKaTHEeM
komOuHanwmu kiaasui Ctrl+1, Ctrl+2 u 1. 1. Iludpa 31ech yka3piBaeT MOPSAAKOBBI HOMEP TPACCHI B CITUCKE
Tpacc M MOXXET MPUHUMATh 3Ha4YeHus oT 1 10 9. B MeHI0 Mapkepa MOXHO BBIOpAaTh CBOOOJHOE MOJIOKEHHE
Mapkepa, 00 MOWCK MHUHHMATbHOTO/MAaKCHMAILHOTO 3HAUCHHWS HA Tpacce MPUBA3KH. BBIOpaB MyHKT
«DUKCHPOBaHHBIN MapKepy, COXPAHSIOTCS MOKa3aHHs B OKHE MapKepa ¥ 3alpeliaeTcs ero CIBUT 10 YacTOTe
WM U3MEHEHHUE TepedHsl 0ToOpaxkaeMbIX Tpacc. [Ipu 3ToM B MeHIO MosiBIsieTcss NYHKT «OOHOBHUTH 3HAYe-
HUS», BBIOOPOM KOTOPOTro (Wi HaxkatueM kiapuiy U) MOKHO OTOOpa3UTh JaHHBIC TEKYIIETO Kajpa.
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Pucynoxk 4.16 — CoiicTBa Mapkepa

[TynkT MeHio mapkepa «CBOMCTBa...» OTKpBhIBaeT OKHO «CBOMCTBa MapKepa» JUIsl yIpaBiIeHHUs Hapa-
MeTpaMy MapKepa U 3aJIlaHusl pasliiyHbIX KpUTepreB noucka (pucyHok 4.16). B rpynne «Hactpoiika» ¢ia-
KOK «DUKCUPOBAHHBINA MapKep» MOBTOPSET OAHOMMEHHBIM MMyHKT MEHIO. Y CTaHOBKa (hiaxka «J{ucKpeTHbII
Mapkep» (Win Haxkatre Kiasuimm D) 3amnpeiaer Mapkepy HaXOAUThCS MEXy TOYKaMH Tpacchl. [Ipu CHATOM
(axkke MapKep MOKET IPUHUMATD JII0ObIE TTOJIOKEHHS, 2 B OKHE MHIUKALIMU BBIBOJISATCS HHTEPIIOIHMPOBAH-
HbIC 3HAYCHHsI C BOCKJIMIIATEILHBIM 3HAKOM B KPYIIBIX cKoOkax. Ilpu ycranoBke ¢uaxkka «CrarucThkay
(MM HaXaTHM KJIABUIIH S) 3aIyCKaeTcs HaKOIUICHUE JaHHBIX MapKepa OT Kajpa K KaJpy H BMECTO MTHO-
BEHHBIX TIOKA3aHMH BBIBOOUTCS HAa0Op CTATHCTUYECKMX IMapaMeTpoB B (opmare «MHHUMaIbHOE 3HAYe-
Hue/cpeiHee/MaKCUMaTbHOE  3HAYCHHE/CPeIHEKBAPATUIECKOe OTKIOHeHHEe». COpPOCHTh HAKOIUICHHE U
HavaTh 00pabOTKy JaHHBIX 3aHOBO MOKHO CABHIOM OKHa Mapkepa 1o BepThkainu. KomnuecTBo oTobpaxae-
MBIX JIpOOHBIX 3HAKOB 110 OCSIM a0CITUCC M OPJIHAT 33]]aeTCsl B COOTBETCTBYIONIMX IMOJISTX BBOJIA.

Boiee mmpokune GyHKINU TTOUCKa 0COOBIX TOYEK HA Tpaccax MpeJcTaBleHbl B rpymnme «[louck» okHa
«CBoiicTBa Mapkepa». PexxuM ciexxeHus 1Mo 3aJaHHOMY KPHUTEpHUIO BKItouyaercs: (iakkoMm «CiekeHue 3a
IKCTpeMyMOM» (WJIM HakaTheM kiaBuimm T). Eciu mapaMeTpbl MOMcKa 3aJaHbl OPU CHIATOM (axkke, TO
MapKep BBIIOJHUT OJHOKPATHBIA TMOMCK B TEKYIIEM Kajape, a 3aTeM INepeiaeT B CBOOOTHOE IMOJIOKEHHE.
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Kpurepuii noucka 3anaercs BEIOOPOM COOTBETCTBYIOIIEH CTPOKH CO 3HAYKOM B OKHE CJIEBa, IIPU 3TOM CIIpa-
Ba OT OKHa MOXKHO BbIOpaTh Tpaccy IpUBA3KHM U3 BblNajawouiero cuucka (B rpynmne «Ilpussska») u 3anaTh
JIOTIOJIHUTENbHBIE MapaMeTpbl. [Ipu moucke MakcuMyma MM MUHUMYMa YPOBHS MOXKHO BKJIIOYHUTBH CMeEIe-
HHUE MapKepa BJIEBO WM BIIPABO OT HAWIEHHOTO 3KCTPEMyMa Ha 3a[JaHHYIO B moJie BBoAa «CMeleHne» Be-
nnauHy (Mo ocu opauHar). st morcka MakCUMallbHOM MM MUHUMAaJIbHOM pa3HOCTH YPOBHEH MEXIy Tpac-
caMH CJEAyeT CO3/1aTh JIBE Tpacchl MPHUBS3KU. BrIOpaB monck (HUKCUPOBAHHOTO YPOBHS MU (PUKCHPOBAH-
HOW Pa3HOCTU YPOBHEH, B COOTBETCTBYIOIIEM IIOJI€ BBOJA 3ajaeTcs HeoOxonumas BennuuHa. Kpome Toro,
JUIsL TF000T0 KPUTEPHUSl UMEETCSI BOBMOKHOCTh OTPaHWYHTh AMANa30H MOMCKa, CHIB (Quaxok «[lomHbii» B
rpymnme «/luana3zoH MOWCKa» WU 3aJaB I'PaHUIBI 3TOro aAvanasoHa. Ha muarpamme oH OyzneT oToOpakaThCs
NIPH BBIJICJICHUU MapKepa B BHJIE CHHET0 OTpe3Ka HaJl TOPU30HTAIbHON MKanoi (pucyHok 4.17).

YcranoBka iakka «ABTONOUCK» (MM Ha)kaThe KJIABUILU E) mo3BossieT OBICTPO HAXOAUTH HA Tpacce
JIOKaJIbHbIE 3KCTpeMyMbl. [Ipu mepeMelneHun Mapkepa «MBIIIBIO» Ha Tpacce MOSBISIIOTCA KENThIE Tpe-
YrOJBHUKH, 00O3HAYaroNIHe JOKAJIbHbIE MUHUMYMBI U MakcuMyMmbl (pucyHok 4.17). Ilocne ormyckaHus
KHOIIKH «MBILIN» MapKep HaAET OMKaiIni K HOBOMY IOJIOKEHHIO SKCTPEMYM H, €CIIU BKIIIOYEH PEKUM
CIICKEHUS, IEPEUAET B PEKUM CIICKEHHS 32 HUM, U3MEHHUB KpUTEPHU ciexxenus. s nepeMenieHus Mapke-
pa B pexxumMe «ABTOMOMCK» MOXHO Takxe Mcrosb30oBatTh kinasumu Left u Right. ITone BBoxa «/lomyck» 3a-
Ia€T BEIMYHMHY, XapaKTepU3YIOLUINH MUHUMAJIbHYIO PA3HHUILY YPOBHEH MEKAY COCCIHUMHU JIOKAJIbHBIMH JKC-
TpemymaMu. CienyeT yMEHBIIUTD €€, YTOObI HCKITFOUUThH MPOIYCK 9KCTPEMYMOB, WIIH YBEIIHYHUTh, €CII BMe-
CTO 3KCTPEMYMOB BBIIEIISIIOTCS LLIYMOBBIE BEIOPOCHI.

Wma T. KunMzm, OnopH. En.jaen. ... ®opmar DYHKLIM
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Pucynox 4.17 — Bo3aMoxXHOCTH MapKkepoB

Brimanarommii cimcok «THIT 3KCTPeMyMOBY TO3BOJISIET BHIOPATh OJMH M3 JBYX KPHTEPUEB CIICKCHUS
3a BbIOpaHHBIM 3KCTpemyMoM. lIpu ycraHoBke myHKTa «JIokanmbHbIE» OyAeT aBTOMATWYECKH 3aaBaThCs
JMAIa30H IOMCKA, PaBHBIM JIMANla30HY MEXKIY COCEIHHMH 3KCTpeMyMamHu. IIpu »TOM nmMamasoH moucka
Ha3HAYaeTcs OJHOKPATHO IPH BBIOOPE SKCTpEMyMa W HE MEHSETCs IPH M3MEHEHUsIX Tpacchl. [Ipu ycraHOB-
ke myHKTa «C QHKC. HOMEpOM» B KauecTBE KpUTEPHs CIEKEHUs Oy/IeT 3aJjaH TIOPSIKOBBIII HOMEp BBHIOpaH-
HOTO 3KCcTpemyMa Ha Tpacce. [Ipu aTom oT Kazapa K Kaapy mapkep OyaeT MpHUBS3BIBATHCSA K IKCTPEMYMY C
TaKUM HOMEpOM. 3aiaTh HOMEp MOXKHO B 1oJie BBoga «Homep akctpemymay. J{nana3zon noucka Oyaet paBeH
noJioce 0030pa, a HoMep OyIeT MEHATHCS TOJIBKO TIPH MEPeXo/ie K CIEAYIOMEMY OJHOTHITHOMY IKCTPEMYMY.

4.4.3.4.3 CBsi3u MexkAy MapKepamMu

Ecnu Haxkath JIEBYIO KHOTIKY «MBIIIH» HAJl 3HAYKOM, 0003HAYAIONINM THUII MapKepa, MepeBecTH Kyp-
COp K APYTrOMy MapKepy U OTIIYCTHTb KHOIIKY «MBIIIN», TO CO3/IaCTCS CBA3b MEXIY MapKepaMu — TOPH30H-
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TanbHas uHus (pucyHok 4.17), Hag KoTopoii 0ToOpakaeTcst HEKOTOPO€e 3HaUeHHe. B TOIBKO 9TO CO3MaHHOM
CBSI3M ATO Pa3HMIIA 3HAYCHHUI YacTOT B CBA3AHHBIX Mapkepax. CBsI3u MEXIy MapKepaMu CITy>KaT Il pacuéra
U O0TOOpaKeHUs JTOTOJIHUTEIBHBIX MapaMeTPOB HUCCIEIYyEeMbIX YCTpoHCcTB. Kaxmas aumarpamMMa MOXeET CO-
nepkath 1o 10 cBs3eit. [locre miemaka mpaBoil KHOIIKOM «MBITITHY TT0 CBSI3U MOSIBIISIETCS KOHTEKCTHOE MEHIO,
MO3BOJISIOIIEE U3MEHUTh CBOMCTBA CBSI3U WMJIU YJATUTH €€. J[namoroBoe OKHO CBOMCTB CBSI3U MapKEPOB, MPHU-
Ben€HHOE Ha pucyHke 4.18, mo3BossieT 3a7aBaTh apu(PMETHISCKOE BBIPAKEHUE, BEIUUCIISIONIEE OTOOpaxae-
MO€ HaJ| CBSI3bI0 3HAUCHHE.

CeoiicTea ceA3HOTC Mapkepa @

Orofpakastoe HaYEHHE

|I'Ionoca,MI'u. v| g (| =
MaTeMaTHIECROE BRIPaKEHHE:

[a.apr-6.apr)"2"0.51076 | %an My

P opraT oToOpaKEHHA
KomuecTso Apofner sHakos 3 5 ¢

| Ok | | Orraena |

Pucynox 4.18 — ColicTBa CBsI3U MapKepOB

ApudmeTryeckoe BBIpaXEHHE MOXHO HaOpaTh B mojie BBoja «MaTeMaTnyeckoe BhIPOKEHHE» HITH
BBIOpATh M3 CIIUCKA COXPAHEHHBIX (POPMYIT B BEpXHEH YacT nuanora. KHOMKM cripaBa OT CIIHUCKA MO3BOJISIOT
COXpaHWUTh HAOpaHHOE BBIPAKCHHE B CIHCKE (POPMYJI, U3MECHHUTh paHee COXPAHEHHOE BBIpAKEHUE WK yla-
uTh. B mose BBOJa «KonunuecTBo IlpO6HI>IX 3HAKOB)» 3a4a€TCAd TOYHOCTH OKPYIJICHUA BEJIMYUHBI.

MareMaTH4ueCcKOe BBIpAKEHHE MOXKET COJEep)KaTh KOHCTAHTHI (HEOTpHUIATENbHbIC; APOOHAsS 4acTh OT-
JIeTSIETCST TOUKOM), KPYTJIble CKOOKH M CHMBOJIBI MaTeMaTHYCCKUX omepauui (+, — *, /, ), mepeMeHHbIe
(3HaYeHHS MapKepoB), a TAK)Ke CHENU(PUKATOPHI U KOMMEHTapHH. TEeKCT BBIPAKEHHS MOMKET COAEPXKAaTh
TOJILKO OYKBBI KHPHIUIUIIHI.

Mapkepbl 0003HAYAIOTCS B COOTBETCTBHH UX HOMEpaM: «M1» (OykBa «M»), «M2», «M3» u T. A. K map-
KepaM, COCTOSIIMM B CBSI3U, MOKHO OOPaTHUTHCS M0 UMEHAM «a» M «O», Tlie «a» — 3TO MapKep C MEHBIINM
HOMEPOM, a «O» — ¢ OONBIIMM. Y KaXJ0r0 MapKepa JTOCTYITHBI JIJISl YTCHUS CIICTYIOIUE MO

ape — 3HaueHue o ocu abcimcc;

<Ha36aHue Mpaccvl> — 3HAYCHHUE TI0 OCH OPJIMHAT U3 YKa3aHHOM TPACCHI.

ITpy BO3HUKHOBEHHUH OIMUOKH B BHIYHCICHUSIX — JICJICHUE HA HOJIb WK OTCYTCTBHE JJAHHBIX, BHIPAXKE-
uue mpumeT 3Hagenne NAN (not a number), kotropoe 0oToGpasuTCs Haj CBA3BIO.

IMocre apudMeTHUECKOTO BHIPAXKEHUS, OTACIEHHBIC BEPTHKAILHON YEPTOH «|», MOTYT CJIe/I0BATh CIie-
nupUKaTOpsl U KOMMeHTapuu. OnpeiesieHbl CIEAYIONUE CIIeU(UKATOPBI:

%3H — TEKyIIee 3HAUCHUE BBIPAKCHHUS,;

%cp — cpeqiHee 3a BpeMsl H3MEPCHHS;

%CK0 — CPETHEKBAIPATUYECKOE OTKIIOHCHHUE OT CPEHETO0;

%MuH — MUHIMAJIbHOE 3HAUCHHE;

%makc — MaKCUMAJIbHOE 3HAYEHUE;

%6610 — BRIOOPKA (HOMED Kajpa).

Bcé, He coBmajaroriee ¢ MepeYUCICHHBIMH BBIIIE CIEIHU(PUKATOPAMH, CUHUTAETCS KOMMEHTApPHUSIMH,
KOTOpbIE BBIBOJATCS O€3 M3MeHEeHuH. BbriBogumas crenun(ukaropaMyd CTaTHCTHKA COpachIBAETCS IOCIIE
MIETYKA «MBIII» MO CBA3M.

4.4.3.4.4 lonoaHuTeIbHBbIE BO3MOKHOCTH MapKkepoB. CHYETYHK YaCTOThI

HOHOHHI/ITGJ’IBHBIC BO3MOXXHOCTH YIIPABJICHUA ITPOLECCOM M3MEPCHUA NJOCTYIIHBI B MCHIO MapKepa BO
BKJIaJKC «praBJ'IeHI/Ie)).

TaK, HarmpuMmep, UMEETCA BO3MOKXHOCTDH MCIIOJIB30BATh 3HAYCHHA MapKEPOB I 6BICTpOI‘O N3MCHCHUA
napamMeTpoOB U3MCPCHUA. BBI60pOM IYHKTa «Y CTaHOBUTH LOCHTP Auarna3oHa CKaHWPOBAHUA» L[eHTpaJ'H:HOﬁ
YaCTOTC CKaHUPOBAHHUA aHAJIU3aTOpa MPUCBAUBACTCA 3HAYCHUC TeKyIueﬁ YaCTOThl YCTAHOBKH MapKepa. Ilo-
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cie BbIOOpa MyHKTa «YCTAaHOBUTBH ONOPHBIA YPOBEHB» BEJIMYMHA OTMIOPHOTO YPOBHS aHAIN3aTOpa MPHMET
3HAUCHHE TEKYIIEro MOKa3aHWs TPACChl MPHUBA3KU Mapkepa. DTy (YHKIMIO MOKHO NPUMEHATH, KOTa Tpe-
OyeTcsl yCTaHOBHUTH OMOPHBII YPOBEHB, PABHBII MaKCUMaIbHOMY 3HAYEHUIO TPACCHI.

Oynkius «CUeTYNK YacTOThD (3aJaeTCsl B OAHOMMEHHOH BKIIQIKE) CIYXKUT AJISI TOUHOTO BBIYHUCIICHUS
4acTOTHI CHTHaJla Ha YacTOTe YCTaHOBKH Mapkepa (aHaimor nupoBoro yacroromepa). [Ipu ucrnonszoBanun
9TOH (PYHKIHMH TPOUCXOIUT IOMOJHUTEIFHOE HM3MEPEHHWE B HEKOTOPOHW OKPECTHOCTH YacTOTBHI MapKepa
(ommdpoBka u 06padotka curnana 114, BerancieHne 9acTOTHl HANMOOJBINEH O YPOBHIO TapMOHUKH). V3Me-
PEHHOE 3HaYCHUE BBIBOAUTCA B OKHE MapKepa HIKEe HOMHUHAJIBHOTO 3HAYSHHUSI YaCTOTHI LKAl BHIMOTHUTE
U3MEPEHHE YacTOThl MOXKHO OJHOKpAaTHO (myHKT «[lomcuéry wim HaxaTue kiaBuid F), mu6o B KaxmaoMm
Kaape (IyHKT «ABTOMaTn4yeckuid» unn Haxkatue kiasuinu C). B ccke MokHO BBIOpaTh Tpebyemoe paspe-
menue 1o yactore (1 ['m, 10 ' 1 T. 1.) wiu 3a1aTh €ro Bpy4YHYI0, Ha)KaB MYHKT «3a1aTh APYToe...».

Hactpoiikn MapkepoB COXpaHSIOTCS B Ipoduie U BoccTaHaBIuBaioTcsa mnpu crapre 110 Graphit wmm
npu 3arpyske npoduis. Kpome Toro, cymecTByeT BO3MOKHOCTh COXPaHUTh KOH(UTYpAIMI0O MapKepoB B
otaenbHbIH (daitn popmara *.mrk, BeiopaB myHkT «CoxpaHuTh...» (i Haxas Ctrl+S) Bo Bkiagke «Mapke-
pbI» MEHIO auarpamMmbl. BeiOpaB myHKT «3arpy3uts» (wiu HaxaB Ctrl+L), MOXXHO OTKpBITH paHee coxpa-
HEHHYIO KOH(QUTYpAIHIO MapKEPOB.

MOo>XHO CKONMPOBaTh MOKa3aHNe MapKepa (WU CBS3HM Mapkepa) B Oydep oOMeHa, HaBeqsh Kypcop Ha
HYXXHOE 3HaYeHHE, U BHIOpaB B MEHIO MapKepa (WM CBS3M Mapkepa) MyHKT «KonupoBaTs 3HaUCHHE . ..».

4.4.3.5 CoxpaHeHue pe3yJbTATOB H3MePEHHIi 1 HACTPOEK MPOTrPAMMBbI
4.4.3.5.1 CoxpaneHue Tpacc H co31aHHe OTYETOB

B 1O Graphit umeercsi BO3MOXHOCTh COXPaHUTh TPACCy B TEKCTOBBIN (aiin. It 3TOro ciienyer Bbl-
Opath myHKT «COXpaHUTh» B MEHIO TPACChl WM HaxaTh KoMOuHanuio kiasum «Ctrl+Fy, npeasapurenbHo
BBLJICJIMB HYXKHYIO Tpaccy. JlaHHble B (aiine npeacTaBieHbl B BUE TaOIUIBI CO 3HAUCHUSIMHA TOYEK TPACCHI.
Coxpansiemas Tpacca JIOJDKHA OBITh 3allOHEHA JaHHBIMH. [IpH coxpaHeHHHM MOXHO BBIOpaTh Qopmar
(hbatima — *.tr, mubo *.trc. B mepBom ciryuae 3HaueHus gactot coxpassres B I'T1, Bo Bropom — B MI'w. [Ipo-
YUTaTh COXPAHEHHYIO TPACCY MOYKHO TOJIBKO C MIOMOIIBIO TPACCHI MTAMSATH, BOCTIOIB30BABIIUCH ITYHKTOM Me-

HIO TPpaCChl «3arpy31/ITL JAaHHBIC).
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Pucynok 4.19 — ®opmuposanue otuéra B ITO Graphit
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CrnemyeT OTMETHTD, UTO TP 3arpy3Ke TPacChl AUANA30H 3HAUYEHUH, OTKIaIbIBAEMBIX MO0 TOPU30HTAIb-
HOM OcH, B Tpacce MaMsITH MOXET HE COBMAJaTh C JMANa30HOM, 3a/IaHHBIM B quarpammMe. Kpome Toro, cuu-
TaHHBIE U3 (paiiia B Tpaccy maMATH 3Ha4eHHUA OyyT 0TOOpakaTbCs HEBEPHO, €CIIH MPH COXPAHEHUH UCIIONb-
30BajICs OMH (POpPMAT OTOOpaXKEHMSI, a TIPU YTEHUH Tpacca MaMsITH 0TOOpaXkanach B IpyroM gopmare.

Tekyiue n3MepeHHuss MOXHO TaK)KE COXPAHHUTh B OTUET, KOTOPBIN MPEACTABIISCT JaHHBIC JUArpaMMbl
B rpauvecKoM BHJIE C ONMMCAHUEM ITOKa3aHWH MapKepoB. [[st BO3MOKHOCTH cO37aHHsA OTYETOB HEOOXO0TH-
Mo, 4T0OBI BMecTe ¢ obonoukoit ITO Graphit Ha kommbioTep OBUT YCTAHOBIEH MOIYIb «Mactep OTYETOBY.
Urto6s!I chopMupoBaTh OTUET, CIeNyeT BRIOPATh MyHKT «OTUET» B MEHIO HY)XHOW TUArpaMMBbl, JIHOO HaXaTh
KHOTIKY TTaHEJIN HHCTPYMEHTOB «Omuémy (pucyHok 4.8).

[Tpu popmupoBarnu 0TYETA MOKHO OYAET BIOPATh IS HErO Pa3IMYHbIC IA0IOHBI U cBoMCTBA. Onu-
CaHMsl Pa3IMYHBIX IMA0II0OHOB MPHUBOASTCA B AHaoroBoM okHe «llapameTprs» mpu mux BEIOOpE B BEHIMAIal0-
IeM crircke. BHU3Y TUaloroBOro OKHa YCTaHOBKOH (hIayKKOB 3aJIal0TCs JIOMIOJIHUTEIILHBIC CBOMCTBA. Jlanee
OTKpPOETCS OKHO, B KOTOPOM MOYKHO 33/1aTh Ha3BaHHE OTYETA U BHECTH KOMMEHTAPUH WIIH OIMCAaHHe (PUCY-
Hok 4.19, a).

3aTeM OTKPBIBACTCSA OKHO peaakTopa (pucyHok 4.19, 6), B KOTOPOM MMEIOTCS IMaHEeI UHCTPYMEHTOB
IUTS TIPOCMOTPa W HACTPOWKH CTPAHWII, & TAKXKe JJIs HAlpaBleHHs OTYETa HAa TMeJaTh U COXPAHEHUS €ro B
¢aitn *.pdf wru apyroro dopmara, KOTOPbIH MOXHO BBIOPAaTh M3 CIHCKAa. MOXKHO TaK)ke OTKPHIBATH paHee
coxpaHeHHbIe OTUETHI. [locne miemyka MpaBoil KHONKOW «MBIMIM» MO OKHY PENaKTOpa MOSIBISAETCS KOH-
TEKCTHOE MEHIO, IIOBTOPSIOIIEe OCHOBHBIE (DYHKITHH, UMEIOIINECS Ha TTAHESIX HHCTPYMEHTOB.

Nzo0paxenue rpagikoB B OTYETE MOJHOCTHIO MOBTOPSICT BUJ JAMArpaMMbl, 32 UCKIIOUYCHHEM TOTO,
YTO MapKephl MPEACTABISIOTCS B BUIC BEPTUKAJIHHON JMHUHM C HOMEPOM BHHU3Y, a 3HAYCHHS MapKEpOB H
CBsI3€ BEIHECEHBI B TAOJIUILY HIDKE.

4.4.3.5.2 Mpodmau

ITpu 3akpbiTun cxembl u3mepenus [10 Graphit Bce Tekyine ycTaHOBICHHBIE TapaMETPhl aHATH3aTO-
pa ¥ HaCTPOWKH OTOOpakeHHs pe3yIbTaTOB M3MEPEHUs (Tpacc, MapKepoB U T. I1.) COXPAHSIOTCS B Tipoduie,
KOTOPBI OyzAeT 3arpyskeH Ipu CIeAyIONEeM 3allyCKe CXeMbl U3MEpEeHUs (3a HCKII0UYEHHEM OMOPHOTO ypPOB-
Hs1, KOTOPBII TIpH 3arycke Bceraa npuHuMaet 3HadeHue +30 nbm). Jlinst ynoOcTBa paboThl ¢ aHAIHU3aTOPOM
MPeayCMOTpEHa BO3MOKHOCTh COXPaHUTh MPOQHMIb ¢ HanboJIee YacTO UCIOIb3yEeMbIMU HACTPOMKAMHU B OT-
nensHOM (daiine popmara *.gpr, KOTOPBIH 3aTeM MOXHO 3arpy3uTh B Ipolecce paboThl IPOrpaMMBbl.

VYnpasienue nmpopuiIssMi OCYIIECTBISIETCS C MIOMOIIBIO TIaBHOTO MeHto «lIpoghunsy. [y coxpane-
HUS WJIM 3arpy3KH PO MOXKHO TaKKe HCII0JIb30BaTh KiaBuu F3 i F4, cooTBETCTBEHHO.

Bri0op nyHkTa «BoccTaHOBHTH HadalbHBIE MAPaMETPhDy MO3BOJISIET OYUCTUTH BCE CO3JaHHBIC TOJIb-
30BaTejieM JHarpamMMbl, TPAcChl M MapKephl, a TAKKe 3aJlaTh BCEM JJIEMEHTaM YIPaBJICHUS MPOTPaMMbI HX
HayvalbHbIE COCTOSHUS U 3HAYSHHUS TI0 YMOJIYAHHIO (HarpuMep, TOIHBIA AXana30H CKAaHUPOBAHMSA U T. 11.).

[MyukTsl MeHIO «/Ipoghunsy nyOIMpPOBaHbl KHOIIKAMU Ha TAHEIU MUHCTPYMEHTOB «IIpoghunuy» (pucy-
HOK 4.8). B camom MeHr0, KpOMe TOTO, BBIBOJUTCS CITUCOK MOCIETHHUX 3arpyaBLIuXcs mpoduieit as ocy-
LIECTBJICHUS UX OBICTPOTO OTKPBITHSL.

4.4.4 YupasjeHue napaMeTpaMu U pe;xuMaMi padoThl aHAIN3ATOPa

OnucaHHbIE B IaHHOM pa3jielie mapaMeTpbl U (YHKIIMA OTHOCATCS HEMOCPEACTBEHHO K HACTPOWKaM
M3MEPUTETHLHOTO OJI0Ka M OCTYITHEI TOIBKO TIpH moAkroueHuu 110 k ananm3aTopy.

s 3amycka m3MepeHus (CKaHHPOBAHHUS IO YacTOTE) MOCTATOYHO HaXKaTh KHONKY Ha TAHENW WH-
CTPYMEHTOB «3anyck usmepenuii». Kpome T0oro, HaxxaTueM KHOIKY HA MaHENIU UHCTPYMEHTOB «3anycK 00-
HOKpAmmnozo uzmepenus MOXXHO ITPOM3BECTH OIWH Kaap W3MEPEHH, TOCJIe Yero CKaHWPOBAaHUE 3aBEp-
mures. O0a 3TUX AJIeMEHTa yNpaBJiIeHHs JAyOIUPOBaHBI B IJIaBHOM MEHIO «Ynpaeienue». KpacHbil Tpe-
YTOJBHBIN MHANKATOP B BEPXHEH YacTH 00JIacTH OTOOpaKEHUS Tpacc, ImepeMeriasch 10 TOPU30HTAIH, ITOKa-
3BIBAET TEKYIIYI0 0071acTh CKAaHMPOBAHUS aHAJIN3aTOpa Ha YaCTOTHOM OCH.

YpaBnsaTh OCHOBHBIMU TMapaMeTpaMu U (QYHKIUSMHU aHAIIM3aToOpa W 3aJaBaTh PEXHUMBI PabOTHI €ro
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(DYHKIMOHAIBHBIX Y3II0B MOYKHO C IOMOIIBIO MMaHenei ympasiaenus (pucynok 4.9). CineayeT OTMETHTD, YTO
M3MEHMB JIO0O0H M3 OIMMCAHHBIX HW)KE TApaMeTpoB MPH 3aIylIICHHOM MpOIecce U3MEPEHUs, JTaHHBIC U3Me-
PUTEIBHBIX TPACC B TEKYIIEM Kajpe OyAyT MOTEPSHBI, U CKAHUPOBAHHE HAYHETCS 3aHOBO.

JInist yCTaHOBKH MapaMeTpoB CKAHUPOBAHMS MO YACTOTE MUCIONB3YeTCs MaHeNb yrpaBieHus «CKaHu-
posanuex». BBOJs TaHHBIC B COOTBETCTBYIOIIUE TIOJIS BBOJIA, MOYKHO 33/1aBaTh HA4YadbHYIO, KOHCUYHYIO U IICH-
TPaAJILHYIO YaCTOThI CKAHUPOBAHUS, MOJIOCY 0030pa. MOKHO BBIOpATh BECh AUAra30H pabOuYMX 4acTOT aHa-
JU3aTopa HaKaTUEM KHOMKU «Bech nuama3on». 31ech ke 3a1aéTcs KOIMUECTBO 0ToOpaxkaeMbIx Todyek. Ta-
KUM 00pa3zoM, B IAHEJH 33aJal0TCsl BCe MapaMeTphl ocu adciucce. I3MEHUTh LIEHTPAIbHYIO YacTOTY CKaHHPO-
BaHHUS MOKHO TaKKe C ITOMOIIBIO Mapkepa (moapobHee omucano B 1. 4.4.3.4.4).

[lanens ynpanenus: «llapamempsl uzmepenusny 1MO3BOISET U3MEHATH MapaMeTpbl 00paboTKU 1Hd-
POBBIX JaHHBIX B aHAJIU3ATOPE.

Brimanaromuii cimcok «/leTekrop» mo3BosseT BeIOpaTh OMUH U3 6 TUIIOB AETEKTOPOB OTOOPa)KEHHUS.
3HayeHHe B KaXI0W OTOOpakaeMOM TOYKE TPAacChl SIBISIETCS pe3yabTaToM 0OpabOTKH HECKOJIbKMX 3Hade-
HUH, (aKTHUECKH N3MEPEHHBIX B YACTOTHOM MHTEPBAJIC 3TON TOUKH.

Maxcumanvro-nuxoewiii (AT MUHUMATILHO-NUKOBbLIL) TETEKTOP — B Ka4eCTBE OTOOpakaeMoro 3Hadve-
HHS B TOYKE BHIOMPAET MakcUMalbHOE (MJIM MHHUMAJIbHOE) 3HAUCHHUE CUTHAJIA B YaCTOTHOM MHTEpBAJIC TaH-
HOU TOYKH.

JIeTeKTOp cpedHe2o pacCUUTHIBACT cpelHee apu(METHUESCKOe 3HAYCHUN JIMHEHHOW MOIIHOCTH B Ya-
CTOTHOM MHTEpBaje JaHHON TOYKH.

Bonee COKHBIM SIBISIETCS aNTOPUTM YHUBEPCATbHO20 NAETEKTOpa. ECcny aMIUIMTyja U3MEpPEHHil B Ya-
CTOTHOM HHTEpBaJIC ¥ MMOJHMUMAETCSI U TIaJIaeT, TO CUT'HAJ B IIpejesiaX HHTepBajia MOKHO KJIacCU(PUIIMPOBATD
KaK IIyM. B 3TOM ciydae TOYKM ¢ HEYETHBIMH HOMEpPaMU OTOOPaKaroT U3MEPEHUE ¢ MAKCUMAaJIbHOM aMIUIn-
TYJ0H, @ TOUKA C YETHBIMU HOMEpPaMH — U3MEPEHUS ¢ MUHUMAIIbHOW aMIUIMTyAou. [ns mpenoTBpamieHus
notepy WHPOPMALIMU O CUTHANIE, KOTOPBIN MPOSBISETCS TOJILKO B YETHBIX MHTEPBaIax, MAKCUMaJIbHOE 3Ha-
YeHHEe B 3TOM HMHTEpBaje TAKXKe 3allOMHHAETCS, a B CIEAyIOUleM (HEeUYeTHOM) MHTEpBajie OTOOpakaeTcs
HauOoJbIIee U3 JIBYX MaKCHUMAaJbHBIX 3HAUYEHUH — MO0 3allOMHEHHOE M3 MPEAbLAYIIEero MHTepBaja, JI0o
MaKCHMaJIbHOE U3 TEKYLIETO.

JletexTop vib0pKuU — B KaUueCTBEe 0TOOPaKaeMOTro B TOUKE 3HAUEHHS BEIOMPAaeT MTHOBEHHOE 3HAYCHUE
CUTHaJa B KOHIIE YaCTOTHOT'O MHTEepBaja JaHHON TOUKH.

B packpeiBatomemcst cincke «llomoca dunprpa ITY» MOXHO BBIOpaTh MOJIOCY NMPOIYCKAHUS paspe-
maromero guibTpa IT4 (ot 1 I'p o 10 MI'). YmMenbmenune gpuibprpa [TY NpuBOAKUT K yBETHUYEHHUIO paspe-
LIAOIeH CIOCOOHOCTH MO YacTOTe, YMEHBIICHHUIO OTOOPaKaeMOro YPOBHS IIyMa M YBEJIMYEHHUIO BPEMEHH
n3MepeHus. MOXHO TakKe 3a1aTh aBTOMAaTHYECKHH BRIOOP (QUIbTPa — IPH YCTAHOBKE (hia’kka « ABTOBBIOOD
¢wmbTpa [TY» akTuBHpyeTcs none BBoga «KoadduuueHT aBToBBIOOpaY, ONpeAessonlee OTHOIIEHHE MO0~
cbI 0030pa k monoce punbTpa [14.

st yMEHBIIIEHHsI TUCTIEPCHU 0TOOPaKaeMoro IyMa MOYKHO YMEHBIIUTh 3HAUYEHHE IOJIOCHI BUJIEO-
¢wuibTpa, BEIOpaB ero u3 cnucka «Buneodunstpy, 1100 3a1aB OTHOLIEHHE ITOJIOCH! BUACO(MMIBTPA K MOJI0Ce
¢wmipTpa [IY npu ycranoBieHHOM (iiaxke «ABTOBBIOOp BuaeopuiabTpa». Buneodunbrpanus aHamoruyHa
YCPETHEHHIO U3MEPSIEMON BEIMYHHBI B KAXJIOW TOUKE Tpacchl. Y MEHbIICHHE BHICOPWIHTPA BEJET 110 CHU-
KEHHUIO CKOPOCTH U3MEPEHUSI.

[Tanens ynpasieHUs: «Amnaumyonsle XapaKmepucmuKuy» 103BOJSIET HACTPaUBaTh XapaKTEPUCTUKU
ociabnenust/ycunenus B PIIT. 3HaueHne omopHOro ypoBHS OnpeaessieT MaKCHMAaIbHY0 MOIIHOCTh, KOTO-
PYIO MOXHO M3MEpHUTh. 3aJaHHas BeIMUMHA OyAeT MPUMEHSITHCS B KaueCTBE ONMOPHOTO YPOBHS BCEX M3MeE-
puTenbHBIX Tpacc. KpoMe Toro, ynpapisiTh OIOPHBIM YPOBHEM MOKHO, HCIIONB3YSl MEHIO Mapkepa (1moxpo0-
Hee onucaHo B 1. 4.4.3.4.4). 3nauenue ocnabienus BY arreHioaTopa ycTaHaBIMBACTCS aBTOMATHYECKH, OJI-
HaKO MOXKHO 3aJaTh MuHumanvroe BY ocnabnenue arreHioaTopa, Hanpumep, i yryumesnust KCBH Bxona
aHaIM3aTopa, TUOO0 3aIMUTHI OT BRIXO/A M3 CTPOS BXOAHBIX Itereid. [l mpubopos ¢ ommueln «MY A» MOKHO
BKJTFOUHMTH/BBIKITIOYHTH MAJIOIIYMSIIUHA MPpeayCHInTenb GuaxkoM «Brmounte MITY». OyHKIMSA q0CTyHA
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TOJILKO TIPW 3HAYEHUSX OMOPHOro ypoBHs HMke MUHYC 30 nbM. O BKIIOYEHUH TIPETYCUITHTEINST CUTHATH3H-
pyeT cBeToauoHbIN nHAuKaTop «MIIY» Ha nepeaHen naHenu aHaiu3aropa.

Buumanue! Ypoeenv cucnana na éxooe ananuzamopa He 00J12iceH RPeGbLUIAMYb 3HAYEHUE ONOPHO-
20 yposna! /lna 3auumeol 6X00HbIX Uenell AHAIU3aAmopa peKOMEHOYemcs YCMAanasaueams MUHUMATbHOE
BUY-ocnaonenue ne menee 10 ob.

B 3aBucMMOCTH OT 3HaueHUI OMOPHOTO YPOBHS M MUHUMabHOTrO BU ocnabneHust aHanu3aTop aBTO-
MaTHYeCKH PAacCCUMTHIBAET M YCTAHABIMBAET HY)KHBIE 3HAUCHHS BCEX aTTEHIOATOPOB M YCHIIUTENEH B COOT-
BETCTBUH C BEIOPAHHBIM M3 BBIMAAIONIETO CIIHCKA PEXUMOM pacdyéra. OnTHUMAaNbHbINA pexuM (Onm. pexcum)
o0ecrnednBaeT ONTUMH3AIHIIO, IIPU KOTOPOH YPOBEHbh KOMOMHAIIMOHHBIX NCKAYKEHUH HE MPEBHIIIAET YPOBEHB
myma. B pexume MuHuManbHOro myma (Mun. wiym) ypOBEHb IIyMa SBISETCS MHUHHMAIBLHO BO3MOMHBIM
JUTS aHanu3atopa. B maHHOM pexume B mooce 0030pa BO3MOKHO MOSBICHUE UCKaKEeHUN. Pexum (ukcupo-
BanHoro BY-ocmabnenus (Puxc. BY-ocnabn.) npumenser ocinabiaenne BYU-arTeHroaropa paBHBIM MHUHH-
MaJbHOMY 3a/IaHHOMY BHE 3aBUCHMOCTH OT BEJIMYUHBI OTIOPHOTO YPOBHS. J[aHHBINM PEXKHUM CIIEAYET UCTIONb-
30BaTh OCTOPOKHO, TaK KaK CYIIECTBYET BEPOSTHOCTH IMEPETPY3KH BXOIHBIX IIETICH.

PackpriBaromuiicst ciricok «PexxuMm Bxona» (moctymHo mipu Hamuunu ommnu «PKA» n/mmm «AlTA»)
MIEPEKIIIOYAET COCTOSIHUE BXOJHBIX LENEH MEXIY COCTOSHUSIMU «OTKPBITBIA BXOM» U «3aKPBITBHIA BXOI» I1y-
TEM TMOAKITIOUYEHISI/OTKIIIOYEHNST BXOTHOTO Pa3IeIUTEeIFHOI0 KOHEHCATOpa. 3aKpHITHIN BXOI 00eCIeYnBaeT
3alIUTy BXOJHBIX HCHGI\/'I aHaJIM3aTopa OT MOBPCKACHHA MOCTOAHHBIM HAIIPSKCHUCM. OTKprTLIfI BXOJ HY-
JKEH JIJIS1 I3MEPEHUsT HI3KOUACTOTHBIX CUTHAIOB. [Ipy BKITIOYEHNN aHAIM3aTOpa M0 YMOJTYAHUIO BKITFOUACTCS
pexuM «3akphIThIil BXoa». OO0 OJHOM W3 BKIIFOUEHHBIX COCTOSIHMH TaK)Ke CHUTHAIH3HPYIOT COOTBETCTBYIO-
[IUe CBETOIMOAHBIC HHANKATOPHI Ha TIepeaHEH MaHeIn aHaIM3aTopa.

YcranoBko# (raxkka «BkmounTh mUTaHue) (IOCTyNeH Npu Hamuanu onmwn «AITA») mpomsBomuTcs
MOAKJIIOYEHUE CUTHAIA, MTOJIAHHOTO Ha BXOJ ajanTepa MUTaHus, K IeHTpaabHoMy mpoBogauky CBUY Bxoma
aHanuzaropa. O BKIIOYEHHOM MUTaHUM TaK)Xe CUTHAIM3UPYET CBETOAUOIHBIN MHAMKATOP Ha MeperHel ma-
HEJH aHAIN3aTopa.

[MTanens ynpasnenust «Cunxponuzayus» Heo0X0IUMa Ul OCYIIECTBICHUS CHHXPOHU3ALUK YaCTOTHI
onopHoro reseparopa (OI') oT BHEIIHEr0 HCTOYHHMKA OIIOPHOTO CUTHANA. Breimagaronmii criucok «OmnopHbIi
TeHepaTop» MO3BOJIET BHIOPATh PEXHUM CHHXPOHU3ALUM OT 6HYMpeHHe20, TN00 HeuiHe20 OTIOPHOTO IeHe-
paropa. IlpenycMOTpeH Takxke asmomamuyeckuii PexuM, B KOTOPOM OCYILECTBIISIETCS CUHXPOHM3ALUS OT
BHenHero OI', a Mpy OTCYTCTBUY CMHXPOHM3ALMN aHAIM3AaTOpP MEepEKIUnTC Ha BHyTpeHHU OI'. B crimc-

ke «Yacrora BHemHero OI» MOXXHO BBIOpaTh OJHY W3 JOMyCTHUMBIX yactoT BHemHero OI (1, 5, 10 wmm
100 MI'm).

[Tanens ynpasnenus «I emepoouny 3a1aeT peKUMbl pabOTHI EPECTpauBaeMoro rerepoarnHa. B pyu-
HOM PEXUME BBITIAAAIONINN CIUCOK «Twr (pa3oBBIX IIyMOB)» MO3BOJISIET BHIOPATh OJJMH U3 TPEX BAPHUAHTOB —
MUHHMMHU3UPOBATh YPOBEHB (Pa30BOTr0 IIyMa Ha ONMMKHUX WM AAJbHUX OTCTPOMKaXx, JIMOO 0OecneduTh Mak-
CHUMaJIbHYIO CKOPOCTH MEPEeCTPOHKU MPU OTHOCHUTEIHHO BBHICOKOM YPOBHE (ha30BOTO IIyMma, BHIOpAB MyHKT
«bbicTpast mepectpoiikay. B asmomamuueckom pexume pabOTH TeTEpOIUHA aHAIM3ATOp OyaeT BHIOMpPATh
ONITUMAJIbHBIM BapHAaHT ONTUMHU3AMHK (Aa30BOT0 IIyMa B 3aBUCMMOCTH OT 33JaHHOW MOJIOCKH 0030pa (CKaHu-
pOBaHMS).

[Tocne 3amycka nuTaHUs aHAJIN3aToOpa B HEM C ONpEAEIEHHON MEPHUOANYHOCTHIO OCYIECTBIIAETCS aB-
ToMaTH4ecKas KanuopoBka TpakTa [IY ¢ moMoIIb0 BCTPOEHHOTO BRICOKOCTAOUIIFHOTO NCTOYHHKA CUTHAJIA H
nocjenyomas MoJACTpoiika oToOpaxkaeMoro ypoBHs. DnaxkoM «ABTONOJCTPOHKA YPOBHS» Ha IaHEIU
ynpasneHus «Kanubpoexka» MOXHO OTKIIOUUTH 3Ty pyHKIHM0. HaxkaTneM KHONKH «BBIMOIHUTE» MOXKHO
OJTHOKPATHO 3aIlyCTHTh Ipolexypy kannOposku. [Tone BBoga «CmelieHne npeceaekTopa» M03BOISET pery-
JIMPOBATh IMOJIOKEHUE MPECETEKTOPa MPHU HATMYMH TIOCTOSHHOTO CMEIIEHUS, TPUBOSIIETO K CHCTEMaTH4e-
CKOH OIIMOKe M0 yPOBHIO. 3HAUEHHs CMEIICHUS 33al0TCI B €IMHMIAX KoJa IH(po-aHaIoroBoro npeodpa-
30BaTesl.

[Tanens ynpasnenus «Cepeucy (Ha pucyHke 4.9 He OKa3aHa) UCHONB3YETCs TOIBKO MPU IPOBEICHUN
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CEPBUCHOTO OOCITY)KUBAHUS WJIH Pa3IMYHOTO POJa WCIbITaHUK aHanuzaropa. Hanmpumep, dnaxok «['eHepa-
TOp IIyMa» CIYXHUT I nogauu nutaHus [Tl HAa COOTBETCTBYIOMIMM COEMHUTENb HA TNEpEe/HEe MaHeln
ananuzatopa. O Bxmouenun nutanus 'l curHanusupyeT pacmooKeHHBIA PSIIOM ¢ COCIMHUTEIEM CBETO-
JIMOJTHBIN MHIUKATOP.

Tekyiue 3Ha4CHUS 3aIaHHBIX TTAPaMETPOB U3MEPEHHUs (OTOPHBIN YpOBeHb, nojioca (uibTpa [TY, Tun
JETEKTOpa ¥ (ha30BBIX IIIYMOB H T. I1.) COKPAIICHHO BBIBOJSTCS B HEOOJBIIUX MOJISIX HA BEPTUKAILHOW U T'O-
PU30HTANBHOM IIKaJaxX JAUAarpaMMBbl, Kak Moka3aHo Ha pucyHke 4.11. J{ns naeHTnuKanuy Toro Ui WHOTO
TOJISI MOKHO BOCIIOJIb30BAaThCS BCIUIBIBAIOIIMMU IIOJCKa3KaMm» (HampuMep, «YHUB» — VHUBEPCAIbHBLIU -
TeKTop, «1O» — onTrMu3anus (a3oBbIX MIYMOB Ha OAIbHUX OMCMPOUKAX | T. TI.).

4.4.5 Komnencauus BHEIIHeH enu

@OyHKIUS TO3BOJSIET 33/1aBaTh YacTOTHBIC KOA(PQUIMEHTHI Mepeaayn BHEIIHHUX e, MOKITYac-
MbIX K Bxony CBY ananu3atopa, ¢ LeJbl0 yu€Ta 9THX MapaMeTPOB U KOPPEKIMH 0TOOPaKaeMOro ypOBHH,
HarpuMmep, JJisl KOMIICHCAIMH [TOTeph CUTHAJIA B Kabele U T. II.

XapakTepuCcTHKa BHEIIHEH Lenu 3a1aeTcs B TaONMIE OKHA, OTKPBIBAIOIIETOCS MPHU BBIOOpPE MyHKTa
«Koapduument nepenaum» Bo Brianke «KommeHcanus BHELIHEH nenu» riaaBHOro Mexio «llapamempory
(pucyHok 4.20). Taxxe OKHO MOYKHO BbI3BaTh Ha)kKaTheM KoMOuHanuu kiapui Ctrl+E.

KoMOEHCALMA BHELLHER LEMK =]
Ne [daor My [kNaE | <] =
(217 [a759.28 1,221 =
218 |8738.86 1,184 =
219 | 8838 44 1,235 +
220 |8878,02 1,28 3
221 |83176 138 +
222 |8957.18 1513
223 | 8995, 75 1 466 =
224 |9036,34 1,313 X
225 | 907592 1,276
(226 | 91155 1.118 ,_

[ K ] | OTrEHA |

Pucynoxk 4.20 — OkHo a7 3a1aHUs KOMIIEHCUPYIOIIUX KO3 PHUINEHTOB

XapakTepucTrka (GOpMUPYETCS MyTEM KyCOYHO-JIMHEHHOW ammpoOKCHMAIIMU 3aJaHHBIX TOYeK. BHe
3aJJaHHOTO JIMalra30Ha, 3HAYCHNUE KOPPEKTHUPYIOIIEro K03 puimenTa sKCTparnoimpyercs: MyTéM COXpaHEeHUs
YPOBHsI OCJa0JIeHUsI KpaitHUX 3aJaHHBIX 3HaYeHWH. Ba)kHO, 4TO BENMYMHA YaCTOTHI JJIsl TOUYEK XapaKTepH-
CTHKH JIOJDKHA MOHOTOHHO BO3pacTaTh ¢ YBEJIIMUEHUEM MOPSAKOBOTO HOMepa CTPOKU. B mpoTuBHOM ciydae
BO3MOXHO BO3HUKHOBEHHE OLTHOOK.

Hcnosp3ysi KHOMKK B MPABOW 4acTH OKHA, MOYKHO COXPAaHUTh COPMHUPOBAHHYIO TaOIHUIy B ¢aill, a
TaKKe 3arpy3uTh XapaKTEpUCTUKY 3 (aitna Tpaccel (Gopmar *.tr), craHgapTHOrO TEKCTOBOrO (hopmata S-
napameTpoB (*.S2p), 1ubo Apyroro TekcToBoro Qaiina. C moMoIpo KHOMOK MOKHO PEAaKTHPOBAaTh Ta0JIn-
Iy B OKHE, IEPEMEIasich [0 CTPOKaM, JTOOABIISS WK YAaJsisl CTPOKH. MOXKHO TaKke OYHCTUTH BCIO TaOIUILy.

3amycTuTh QYHKIHIO KOMIICHCAH (BKIIOYHUTh YIET KOAQPHULIMEHTA NIepeiaun) BHEIIHEH e MOX-
HO, BBIOpaB MyHKT «BxiroueHa» Bo Bkiajike «KoMreHcalus BHEITHEN [ENH» WM Ha)KaB KOMOWHAITHIO KJla-
Buin Ctri+W.

4.4.6 CoobuieHus A5 noab3oBarens. ZAKypHaia coobITuii

B nporiecce paboThl aHanM3aTOpa B HEM MOTYT (PMKCHPOBATHCS OIpEAETICHHBIE COOBITHS, O KOTOPBIX
HEOOX0IMMO YBEJOMIISITH TIOJIb30BaTeNs (PUCYHOK 4.21). K Takum COOBITUSIM OTHOCSTCS:

— Ollepaliy, BHIMOIHICMbIE aHAIN3aTOPOM aBTOMATHUYECKH (2BTOIOJCTPONHKA YPOBHS, BOCCTaHOBIIE-
HUE MOJKIIOUEHHS U HEKOTOPHIE APYTHE);
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— OIpeJIeNICHHBIC BO3MOXHBIE COOBITHS, BIHSIONINE HA Pa0OTy aHAIN3aTOpa WM MPAaBHIBHOCTH pe-
3yJbTaTa u3MepeHus (meperpy3Ka, HapyleHHe COeTMHCHUS, 0KUIaHue CHHXPOHHU3ALNY U T. 11.);

— OIIMOKY ¥ HEUCTIPABHOCTH, MIPUBOSAIINE K HAPYIICHUIO pa0OThI aHAIM3aTopa (OTCYTCTBUE 3aXBara
reTepo/InHa, PA3NIMYHbIC HAPYIICHUS Mepeaayr JaHHBIX B U3MEPUTEIHLHOM OJIOKE U T. 11.).

Bo3HUKHOBEHHUE COOBITHI, UMEIOIINX, KaK MPaBUJIO, BPEMEHHBIA XapaKTep, COMPOBOXKIACTCS KOPOT-
KHMH TEKCTOBBIMU COOOIIICHUSMH, BHIBOJUMEIMU B IIeHTpe MoHuTopa. CooOlIeHne 0 meperpy3ke aHajiu3a-
TOpa MOSBIICTCS B BEPXHEH YaCTH BEPTUKAILHOMN IIKABI TUarpaMMbl B BUJIE KpaCHOTO cUTHanu3aropa. [1pu
HaBEJICHUH KypCcOopa Ha CUTHAIU3aTOpP MOSBIISETCS MOsCHsoNIee coodmienrne. KpoMe Toro, MHAMKATOP mepe-
IPY3KH PacIoNoKeH Ha TepenHel manenu aHamu3atopa. OO OTCYTCTBUYM CHHXPOHU3AIMU OTIOPHOTO reHepa-
TOpa aHAJIN3aTOPa OT BHEIIHETO UCTOYHUKA CUTHAIM3UPYET 3HAYOK B CTPOKE COCTOSIHHMS.

OO0 ommOKax U HEUCIPABHOCTSIX COOOIIAIOT AMAJIOTOBBIC OKHA, IPH MOSBJICHUU KOTOPHIX H3MEPEHUC
npekpaiaercsi. CKOMUpoBaTh TEKCT OIMUOKK B Oydep oOMeHa MOXKHO, HaxxaB komOuHaruro kiasuin Ctrl+C.

®aiin Mapametpel ¥npaenenwne [Jwarpamma Tpacca Mapkep Mpodwne Bua Cnpaska
=]
T. KunMsm. OnopH. Ea.faen. M... Dopmat DYHKLYM
W MowHocte CBY -30 aBM 10 nb 10 MowHocTs (aBM)
W Tpc1 Ml M MowHocTb CBY  -20 gBM 10 nb 10 MowHocTs (aBM)  Tpcl
W Tpc1 N2 M MowHocTs CBY  -20 BM 10 aB 10 MownocTs (aBM)  Tpcl
TIT
B - = - o o e
OKHO «KypHan cobbiTnii»
MHAnKaTop neperpyskn
204
/ PKypHan coBernid = @
[12:13:31] AsrononcTpoiika yposHA -
[12:18:31] AgrononcTpoiika YposHA
[12:24:31] AprononcTpoiika YposHA
104 [12:24:39) Neperpysra ALN
[12:24:40] Neperpyzra ALN
Meperpyzka AUM [12:24:40) Meperpyara AL
[12:24:40] Neperpyzra ALN
[12:24:40] Neperpyzra AUN
[12:24:41]) Neperpyzra AUN H
o4 [12:24: 4] Neperpyska AUN
[12:24:41) Neperpyzra AUN
[12:24:42] Neperpyzra ALN
[12:26:11) Npu BEINOAHEHKK koMaHae! MI_RLUN BosHHk NS owmbka:
CosakHeHWE C NPHEOPaK NOTEPAHO,
[12:26:11) CkaHHPOBaHHE DCTAHOBAEHD
[12:26:33) NogkMoyeHWe BOCCT SHOBNEHO! i
-0+ TeKcToBble CO0bLEeHUA
-20 BrinonHsAeTcA aBTONOACTPOWKa ypOBHH|
al ; ; ; ; ;
11,981y @ M.40 MMy | T.501 12Ty
CKAM-18/12 NMD PEA MYA skdm-18-1101080170.tetz  NMogrnioues ABTO /A OT #BHELLH 10 MIy,
A~ A~ A ™3 A 3 A 2 A 3
Cratyc Pexkum cuHxpoHusaumm O
CeTeBoe nOAKIOYeHUs MNHAMKaATOp OTCYTCTBMA CUrHaNa BHelwHero O
Mogaudukaumna yma/agpec PeXX1m BbINONHEHUA aBTONOACTPOMKN YPOBHA

Pucynoxk 4.21 — CooOrieHus Jis 1oJb30BaTeNs

Hinst obecrieyeHns BO3MOKHOCTH (PUKCHPOBAHHS TAKUX COOBITHH B MPOLIECCE U3MEPEHHUS MPETyCMOT-
peHo okHO «KypHnan codvtmuit». CKkpeiTHe U 0TOOpaKEHNE OKHA OCYIIECTBIISIETCS BEIOOpOM MyHKTa «Kyp-
HaJl COOBITHID B MeHIO «Bud» nnn HaxarneMm knasui Ctrl+J. OKHO MOXXHO IEPEeMECTUTh «MBILIBIO» 32 Jie-
BBII Kpail 1 IOMECTUTH B Jr000# 0bnacTu sKkpaHa. B ocypran cobvimuii aBTOMaTn4ecky 3aHOCATCS OTIMCAH-
HBIE BBIIIE COOOIIEHNUS C YKa3aHWEM BPEMEHHU MX BO3HHMKHOBEHHA. TE€KCT OKHAa MOXHO COXPaHATH (B Qaiin
¢dopmata *.10Q) wiaH yaansaTh ¢ MOMOLIBI0 COOTBETCTBYIOIIMX KHOIIOK B IMPaBOW 4acTu OkHa. J{ist mepemerte-
HUS TI0 TEKCTY UCTIOIB3yETCsl BEPTUKAIBHBIN MOJI3YHOK B IIPABOM YacTH OKHA.
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5 TexHuueckoe 00CTy>KUBAHNE U PEMOHT HU3/1eJIHUs

5.1 CamocTosiTe/IbHOE 00CTY;KUBAHHE

PemoHT ® cepBucHOE OOCTy)KMBaHWE aHANIM3AaTOpa MPOBOAHUTCA TOJNBKO TPEATPHUSITHEM-
W3TOTOBUTENIEM WJIM €ro YIOJHOMOYEHHBIMH TMPEICTABUTEISIMU. 3anpeuiaemcs npoeooums camocmosi-
mebHbLIL PeMOHIN AHANU3AMOPA U KOMNIEKMA RPUHAOIEHCHOCHEIl.

JormyckaeTcst caMocTosITeNTbHAs 3aMeHa TUTaBKOTO MTPEIOXPAHUTEIA TI0 CISIYIOIINM yKa3aHUIM:

a) BBIKJIIOYHTH THUTAHUE aHAJIN3aTOPa, OTKIIIOYUTH OJIOK MUTAHMS, OTKIIFOUYUTH CETEBOM IITHYD;

0) OTKPBITH KPHIIIKY (QUIBTPa MTUTAHNSA, 3aKPBIBAIONITYIO THE3I0 YCTAHOBKH MPEAOXPaHUTETIS,

B) YCTAaHOBHUTH CMEHHBIN MPEAOXPAHUTEIh, HAXOAIIUNCS B THE3/le. B ciryyae OTCYTCTBUS CMEHHOTO
MPEOXPAHUTENS YCTAHOBUTD TIPEIOXPAHUTENh TUTIOpazMepa 5x20 ¢ pabouum TokoM 2A;

T') 3aKPBITh KPBIIKY (PUIBTpa MUTAHUSA, TOIKIIOYNTH CETEBOU ITHYP, BKIIOYUTH OJIOK MTUTAHUS aHAJH-
3aTopa;

1) BKIFOYNTHh MUTaHHUE aHAIM3aTOpa, YOEHAUTHCS B HANWYUY TUTAHUA. [[OBTOPHBINA BBIXOJ W3 CTPOS
MPEJOXPaHUTEIIS TIOCIIE BKIIIOYCHHUSI O3HAYAET HEMCIIPABHOCTh aHanu3aropa. Jisi ycTpaHeHHs HEeHCIpaBHO-
CTH HEOOXOJMMO 00paTUThCS Ha MPEANPHUITHE-U3TOTOBUTE.

JlormyckaeTcst 3aMeHTh HEUCIIPaBHBIN MTPEIOXPAHNUTEND aanTepa MUTaHus Ha TepeqHel MaHeln aHa-
nuzaropa (pucyHok 3.2; npu Hamwuuu onmuu «ATTAy). g 3aMeHBI ClieAyeT MCIONIb30BaTh MPEI0XPaHH-
Tenb TunopasmMepa 5x20 ¢ pabounm Toxom 0,5 A.

[Tpu cobnroneHnn ycloBHiA SKCILTyaTallid 0cO00e TeXHHYECKoe 00CTyKUBaHHE aHAIN3aTopa He Tpe-
oyercs. [lepen mpoBeaeHneM n3MepeHNH PEKOMEHYETCS IPOU3BOAUTE YUCTKY COEIMHHUTENCH.

5.2 'apanTHiinoe U MOCTrapaHTHiiHOE 00CTy:KMBAHHE

[IpennpusiTre-u3roTOBUTENL TApAaHTUPYET COOTBETCTBHE aHalIM3aTopa TpeOOBaHUSAM, YKa3aHHBIM B
HacrosimeM PO, npu coOmoaeHny Noiabp30BaTeeM YCIOBUHA U MPaBUJ 3KCIUIyaTallUHd, XpaHEHUS U TPaHC-
MTOPTUPOBAHMUSL.

B TeuyeHue rapaHTHHHOTO CpoKa MPEANPHUITHE-U3TOTOBUTENL O00S3yeTCs MPOBOJIUTH T'apaHTHIHHBIN
PEMOHT WJIM 3aMEHY aHaJIM3aToOpa B CJIydae HECOOTBETCTBHS €0 XapaKTEpUCTHK WIM HAaIW4YUs MEXaHHWYe-
CKMX IOBPEKJICHUI aHAJIM3aTOPa U KOMIUIEKTA PUHAJIEKHOCTEM.

[Ipy HanMYMK MEXaHUYECKUX MOBPEXACHUH MPH MEPBOHAYAIEHOM OCMOTPE MJIM OOHAPY>KEHUH HECO-
OTBETCTBHUS XapaKTEPUCTHK B TEUEHHE TrapaHTUHHOIO CPOKa, HEOOXOAMMO COCTABUTH TEXHHYECKH O0OOCHO-
BaHHBIN aKT ¢ yKa3aHWEM MPUYUH HECOOTBETCTBHS M YCIOBUI WX OOHAapyXeHHs. YTaKOBaTh aHAIN3ATOP U
KOMIUIEKT IPHHAIJIEKHOCTEH B TPAHCIOPTHYIO Tapy M OTIPAaBHUTh MX HA NMPEANPHUITHE-U3TOTOBUTENb IS
peMoOHTa WM 3aMeHbl. KOMITJIEKT MoCcTaBKM aHaIM3aToOpa M KOMIUIEKTa MPUHAAJISKHOCTEH Ha MIpepusTre-
W3rOTOBUTEN Ui PEMOHTA WMJIM 3aMEHBI JIOJDKEH COOTBETCTBOBaTh Tabmuie 4.3. JlomyckaeTcs BBICHUIATH
TOJILKO aHAJIN3ATOP 10 COTIACOBAHUIO C MPEANPUATHEM-U3roToBUTENEM. [IpH 3TOM 0053aTENBFHO BBICHIIAET-
cs1 hopmyILsip.

lNapanTn Ha aHaMTM3aTOP HE PACTIPOCTPAHAIOTCA B CIEAYIOIUX CIydasX:

— UMEIOTCA MEXAaHUYECKHUE MTOBPEXKICHUS aHAIN3aTOpa WIA KOMIUIEKTA IIPUHAUIEKHOCTEHN, ITOIY4YEH-
HBIE IPU IKCILTYaTALMH, WIH CIEIbl BO3IECHCTBUS )KUIKOCTEN WM arpECCUBHBIX I1apOB;

— OTCYTCTBYET (POpMYJILSIp;

— (hopmyIIsip He 3aIOJIHEH WM 3aII0JIHEH HEBEPHO;

— MOBPEXKJICHBI IJIOMOBI IPEANPHUATHA-U3TOTOBUTEIIS;

— UMEIOTCSI CJe/Ibl BCKPBITHS aHAJIN3aTOpa WIN KOMIUIEKTa IPUHAIIEKHOCTEN;

— UCTEK rapaHTUHUHBII CPOK.

[IpennpusiTre-u3roToBUTENb OCYLIECTBISIET TUIATHBIH PEMOHT M CEPBHCHOE OOCITYXKMBAaHUE aHAIH3a-
TOpa MO0 OKOHYAHUM T'apaHTUIHOTO CPOKa B TEUCHHE CPOKa CIYKObl. PEMOHT MPOBOJUTCS TOJBKO TOCIHE
oopmMiieHHs 1OrOBOpa Ha MPOBEJCHNE PEMOHTA.
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6 XpaHeHue ¥ TPAHCHIOPTHPOBKA U3/eJIH

AHanM3aTop /0 BBEICHHS B AKCIUTyaTallMIO CJICAYyeT XPaHUTh HA CKIA[ax B YIAKOBKE MPEANPUSITHS-
M3TOTOBHUTEIISI IIPU TEMIIEPaType OKPYKaroIero Bo3ayxa 5 — 40°C U OTHOCHUTEIBbHOI BIIaXKHOCTH BO3yXa HE
6onee 80%.

Ananmuzatop 0e3 YNAakoOBKM JOMYyCKAaeTCs XPaHUTh MHPH TEMIEpaType OKPYKAIOLIero BO3IyXa
10 — 35°C u oTHOCHTENBHOH BIAXKHOCTH BO3ayxa He 6onee 80%.

B nomenieHusIx s XpaHeHUs He JOJDKHO OBITh MBUTH, TAPOB KUCIIOT M IICJIOYCH, arpeCCUBHBIX Ta30B
U IPYTUX BPEIHBIX PUMECEH, BBI3BIBAIOLIMX KOPPO3HIO.

[orpyska u BBITpY3Ka YIMAaKOBAHHOTO aHAIM3aTOpa AOJDKHA TMPOBOAUTHCSI CO BCEMH MPEIOCTOPOKHO-
CTSIMH, UCKITIOYAIONIUMH yIapbl U TMOBPEXIEHUS TPAHCIIOPTHOW YIMAKOBKH. Y CTAHABIHMBATH YIAKOBAaHHBIN
aHAIIM3aTop CIIEeIyeT COTIACHO 3HaKaM, HAaHECEHHBIM Ha TPAHCIOPTHYIO yIakoBKy. [lorpyska u BeITpy3Ka He
TpeOyeT MPUMEHEHHUs TIOTPY309HO-Pa3TrPy30YHBIX CPEACTB.

TpaHCTIOpTUPOBKA aHATU3aTOPa OCYIIECTBISETCS B 3aKPBITHIX TPAHCIIOPTHBIX CPENICTBAX JIIOOOTO BH-
Jla B CJICAYIOIINX YCIOBUSX TPAHCIIOPTHPOBAHMUSL:

— TeMIIepaTypa okpysxarotiei cpeasl ot munyc S0°C mo miroc 70°C;

— OTHOCHTEINbHAs BIAXXHOCTH Bo3ayxa npu 25°C He 6onee 95%;

— armocdepHoe nasienue ot 84 1o 106,7 xIla (ot 630 xo 800 MM prT. cT.).

AHanmmM3aTtop paspemaeTcs TPaHCIOPTHPOBAaTh B YITAKOBAHHOM BHJE B YCIIOBHUSX, HCKITIOYAFOIIAX
BHCUIHUEC BO3IL€I>'ICTBH$1, CHOCO6HLIC BbI3BATb MEXAHUYCCKUC IMOBPCKACHUA aHAIM3aTOpa WJIN HAPYIIUTH 1C-
JIOCTHOCTH TpaHCHOpTHOI\/'I YIIAaKOBKHU B IIYTH CIICAOBaHUAA.

[Ipu TpanCIOPTHPOBaHUK BO3AYITHHIM TPAHCIIOPTOM aHAIU3aTOP B YIAKOBKE TOJKEH PaCIONaraThCs
B OTaIUIMBAEMbIX I'€pPMETU3UPOBAHHBIX OTCEKax. TPIOMBI CYy/I0B, Ky30Ba aBTOMOOWIIEH, CIIONb3yeMbIe IS
MIEPEBO3KH, HE JOJDKHBI COAEPKATh MApOB KHUCJIOT U IIEN0YeH, arpeCCUBHBIX Ta30B M APYTUX BPEIHBIX MPH-
Meceii, BBI3BIBAIOIINX KOPPO3UIO.
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IIpuioxenne A (cnpaBo4HoOe)

CnpaBoYHble XapaKTePUCTUKH aHAJIN3ATOPa

CrnpaBouHbBIE XapaKTEPUCTUKU TPUBEICHBI B Tabmume A. 1.

TadonumaA.l1 — CrnpaBodHbIe XapaKTEPUCTUKH aHAIH3aTOpa

HaumeHoBaHue xapakTepuCTUKU

’ CrpaBoYHOE 3HAUCHHE

[TapameTpsl BX0/1a ONIOPHOTO TeHEpaToOpa

Homyctumeble yactoTsl, MI'11

1,5, 10, 100

Bxonnoe conporuBnenue, Om

50

Tun COCIUHHUTEIIA

BNC, pozetka

[TapaMeTpsI BBIXO/a OMIOPHOTO TeHepaTopa

Yactora, MI'11

10

Brixonnoe conpotuBnenne, OM

50

Tun coeqmHUTENS

BNC, poserka

[TapameTpsl UMITYJIbCOB CHHXpOHU3auU Ha Bbixoae «CUHXPy»

JmuTensHOCTh, MKC ot 1 mo 255
JmmrenpHOCTH (DPOHTOB, HC, HE OoEe 50
Amriuryna ypoBeHb TTJI

Tun coeqmuuTENS

BNC, pozetka

[TapameTpsl UMITyIbCOB CHHXpOHU3aMu Ha Bxoae «CHMHXPy

MuHHuMaabHOE 3HAYCHHUE JJIUTCIIbHOCTHU UMITYJIbCAa CHHXPOHU3AIUH, MKC

1,0+0,5

Awmrmryma

ypoBeHb TTJI

Tun coeqmuuTENS

BNC, pozetka

[TapameTpsl Boixoaa nutanus [T

Awmrmutyna, B

28+0,2

Tun coeqmuuTEN

BNC, poserka

[TapameTps! Berxoga «I'TLI2y»

Ammuryna, B

ypoBeHb TTJI

Tun coeqmHuTENS

BNC, pozetka
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Ipunio:xkenune b (cnpaBouHoe)
IlepeyeHb BO3MOKHBIX HEHMCIIPABHOCTEH

[lepeueHb BO3MOXKHBIX HEUCTPABHOCTEH, MPUYUH WX BO3HHKHOBCHUS, a TaKXKE PEKOMEHAAIUU II0
JNEHCTBUSAM TIPH BO3HWKHOBCHHH aBapHHHBIX PEKMMOB TpuBeacHb! B Tadiwuie b.1. [Ipn BO3HMKHOBEHUH
OIMOOK M HEUCIIPABHOCTEH, HE ONMUCAHHBIX HIDKE, HEOOX0AMMO 3a(hUKCUPOBATh 3TH HEHCITPABHOCTH (Kea-
TEJIBHO MPH 3TOM COXPAHUTh TCKYIIHA MPO(UIL CXEMbI H3MEPEHUS, CKOTMPOBATh N300paKCHUE PKpPaHa MO-
HuTOpa (IpH MoMoIH KiaBuiy Print Screen) u BeiciaTh 3Ty HHOOPMAIHIO 110 3IEKTPOHHOMY a/Ipecy, yKa-
3aHHOMY Ha TUTYJIBHOM JIMCTE HacTosIiero PO, ¢ moapoOHbIM ONMCaHUEM BO3HHKIIEH TPOOIEMEI.

Tao6numab.l — Bo3amoxHbIE HEHUCTIPABHOCTH

BeposiTHble TpUYrHBI \
[Tpo6aemsl 001Iero Xapakrepa

HewucnpaBHocTb \ Merton ycTpaHeHust

AHanu3aTop He BKIIIOYa-
eTcs

Cropen miaBKui mpenoxpa-
HUTEJb

3aMeHHUTE TUIABKHUIA TTPEI0XPAHUTEIh
(cm. m. 5.1 PO)

OmmoOKH IPOrpaMMHOTO 00SCIICUCHUS

IMpwu 3amycke 1O Graphit
WK B TIPOIECCE H3MEPe-

HHS BOBHHKAIOT COO00IIIe-
HHS 00 OIIHOKax

Co6oii B pabote I1O Graphit

HewncnpaBHocTh B u3Mepu-
TEIHHOM OJIOKE

[Tpu moBTOpPEHNH CO0SI COXPAHUTE TEKCT
OIMMOKY ¥ TEKYIIUH TPOGHUIH CXEMBI U3~
Mmepenus. [lepesamyctute I10. Ipu Heon-
HOKPATHOM IOSIBIICHHU COOOIEeHH 00pa-
TUTECH C 3TOW MH(POPMAIHEH B CITyKOY
TEXHUYECKOHN MOAIECPIKKHI

[Tpo6remsr mopkirouenws K [TK

AHanu3atop He o0Hapy-
’KHBACTCS B CETH C TIOMO-
mipro 1O Graphit

HeBepHeble ceTeBble HACTPOM-
ki OC KOMITBIOTEpa UITH
HACTPOMKHU KOH(HUTypaTopa

Cwum. 1. 4.3.3 PD, oOparurech K aAMAHU-
ctpatopy cetu/IIK, 160 B ciayx0y Tex-
HUYECKON NOAJICPHKKHI

KaGens Ethernet ve moaxiro-
YeH WIIM HEUCIIPABEH

[MoaxirounTe Wiy 3aMEHUTE KaOeb
Ethernet

Y CTaHOBIEHO MOAKIIOYEHHUE K
FTP-cepBepy ananmzaropa

Otkmounteck oT FTP-cepepa ananuza-
TOpa M IOBTOPHUTE MIOMCK MPUOOPOB

[pu psAMOM TOAKITIOYE-
Huu aHanu3aropa k [1K He
YAAETCSI YCTAHOBUTH CO-
eIMHEHHE C TPUOOPOM
(TmosBIISIETCST COOOIIIEHUE
00 OIIMOKe MOJIKIF0Ye-
HUS)

HeBepHele ceTeBble HACTPOU-
ki OC KOMITBIOTEpa WU
HACTPOMKHU KOH(Uryparopa

Cwm. 1. 4.3.3 PD, oOparurech K aIMAHU-
ctpatopy cetu/ITK minm B Ciiy»0y TeXHH-
YECKOU TOIEPKKH

Bpanamaysp Windows, Fire-
wall nnm anTHBUpYCHBIE MTPO-
rpaMMBbI OJIOKHPYIOT MOPT
8888, mo KoTopoMy ocy-
IIECTBIISIETCS TIOJKIIIOUCHUE
aHaJIM3aToOpa

Obparurech k aamMuHECcTpaTopy [1K
(HEOOXOJMMO TIEPEHACTPOUTH MEPEUHC-
JICHHBIE CUCTEMBI OE30MACHOCTH U MOMPO-
00BaTh MOJIKITIOYUTHCS CHOBA)

IIpu noxkirOUeHNN aHa-
nu3atopa k 11K gepes mo-
KaJIbHYIO CETh OH 0OHa-
PY’KUBaeTCs MOA aApecoM
10 YMOJYaHHUIO
169.254.0.254

HeBepHele ceTeBble HACTPOU-
ki OC KoMITBIOTEpa

Obparutech k anmMuaucTpatopy 11K nim B
CITyK0y TEXHHYECKOU MOIICPIKKI

HeBepHble HacTpoiiku KOHDU-
ryparopa

CwMm. . 4.3.3 PD

Amnanuzatop ObUT TOAKITIOYCH
K IIK mociie BKIroUeHHS ITH-
TaHus (aHaJIU3aToOpa)

[epe3anycTuTe aHATH3ATOP, TOJOKINUTE
20 — 30 ¢ 1 MOBTOPHTE TIOUCK ITPHOOPOB

IIpu noxkirOUeHNN aHa-
nu3atopa k 11K gepes mo-
KaJIbHYIO CETh OH 0OHa-
PYKHBAETCS B CETH, HO
I1O Graphit BermaeT
OIIHOKY MOIKIIOYCHHS

Bo3MokHO, KIIMEHT cepBuUca
DNS 3amomHuI IpeapiayIee
UMl IpHOOpPa, KOTOPOE EMY
npucBanBai DNS-cepsep, B
TO BPEMA KaK UM CMCHHUIIOCH

Ouncture K31 pacrno3Hasarens DNS: B
KOMAaHTHO! CTPOKE BBITIOJIHUTE KOMaHTY
ipconfig/flushdns u nanee komanmy arp-d.
3aHOBO MOAKIIOYUTECH K IPUOOPY
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