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IIpuKoCHYTHCS, 00HAPYKUTH, PEIIUTD.

Ocmumnorpad AnbdaTpexk cepun C7 — 300 comepXUT COBPEMEHHBIE TEXHOJIOTHUYECKUE
pazpaboTku. Bcs nuHENHKa OCHAIIEHa €MKOCTHBIM CEHCOPHBIM JKPaHOM, a TpapuuecKuii
uHTepdeiic monp3oBarens aAanTUPOBAH JJISI CCHCOPHOTO YIPABICHUS. YHHUKAIbHBIA 3aIyCcK
KacaHHeM I10 30HE B COYETAHHH C BBICOKOW CKOPOCTHIO OOHOBJICHUS B 1 MJIH. OCIMIIIOrpamMm/c,
NpUIACT YBEPEHHOCTh B TOM, YTO BCE JIETAllM CHUTHAIA OyIyT 3aperMCTPUPOBAHBI, a JIOObIC
negeKThl OOHapyKeHbI. JlONMOJHHUTENbHBIE BO3MOXHOCTH U aHalM3a IOMOTYT OBICTPO
pa3o0paThCs B CAMBIX CJIOXKHBIX MTPOOIEMaXx.

Ocmmorpad AnsdaTpek cepun C7 — 300 ermie pa3 nepeonpenessieT To, YTO Bbl MOXKETE 0XKHUIATh
oT ocumiuiorpada oOmero HazHauYCHHsI, MMPEIOCTABIASL BCE HEOOXOIUMBIE XAPAKTEPUCTUKH H
BO3MOXHOCTH, YTOOBI OBICTpEE MOIYUUTh MPEICTaBICHUE 00 U3MEPEHUSX:

[IpukocHyThCS:

—  8,5-1101MOBBIN €eMKOCTHBIN CEHCOPHBIN IKpaH
— Pazpaboran m1st ceHcopHOTO MHTEpdEica

OOHapyXUTh:

— Cawmas 6BICTpaSI B O0TpacCiii CKOPOCTb OOHOBJIEHUS ocuJuIorpaMm
—  DKCKIIIO3UBHAasA q)YHKI_II/IH 3aIlyCKa I10 30H€.

Pemmntn:

— lupokwuii BBIOOP 1€KOJEPOB MOCIEI0BATENbHBIX ITHH
— MWuterpanus uHCTpyMeHTOB 7-B-1
— Bpemennast / 9acToTHasI KOPPEIISAIHS
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Pucynok 1 Ocuumnorpad AnsdaTpex cepun C7 — 300.



IIpukocHyTBbCS: y100HBIH MHTEPdelCc M eMKOCTHBIN CEHCOPHBII IKPaH

YIPOIIAKT MCIO0Jb30BAHUE.

C camoro Hauaza pa3paboTKH MPOAYKTa ObUT MPOPadOTaH KaXKABIH aCIIEKT 3TOro ociuuiorpada.
CeHcopHblil uHTepdelic cnpoeKTHUpOBaH i JIETKOro yrpaBieHHs. bonbline U IOCTyImHBbIE
o0nacTu A MPUKOCHOBEHUM, rpapuecKuii Moab30BaTeNIbCKUii HHTepdec, aganTupoBaHHBIN
JUIsl ynoOcTBa KacaHUM U OoTOOpaxkeHHs] MH(OpMAalLKMU, a TakKe OOJIBIION U YyBCTBUTENBHBIMH,
€MKOCTHBIN CEHCOPHBIN 3KpaH - BCE 3TO JiejaeT paboTy OBICTPOI U €CTeCTBEHHOM, KaK C BalllUMU
MJIAHIIETHBIMU YCTPOHUCTBAMHU.

TexHOJ0rus eMKOCTHOIO CCHCOPHOT'0 3KpaHa o0ecneyuBaeT NMPOU3BOAUTEIBHOCTD

[Tonp3oBarenbckuii MHTEPQEHC MO3BONSET HCIOIB30BaTh OYKBEHHO-IIM(MPOBYIO MaHENIb IS
OBICTpPOI aHHOTAIUH, pa3MeEIIaTh OCIUILIOTPAMMBI MM KYPCOPBI B OMPEICICHHBIX TOJI0KCHUIX
U [IePETaCKUBATh JOOABOYHBIC TIAHEIIH 110 KPaHy JUIsl IPOCMOTPA OTIOJIHUTEILHON HH(OPMAITIH
00 U3MEepeHUsIX.

Pexim 4eMOHETRALHH

HacToTa (W05

+

Mroru

ClkHo mamep: AeToEkbop
MECTOYHKE
1

Pucynok 2 bokoBasi maHeIb ¢ TIOJIBMKHBIMU JIEMEHTAMH TI03BOJISIET pa3MeaTh HHPOPMAITHIO B
yIOOHOM JIs1 JOKYMEHTUPOBAHUS MECTE.

AnwsdaTpek cepun C7 — 300 mpemaraeT Tpu criocoda JOCTyIa K KIIFOUEBBIM MEHIO M (DYHKITHSIM:

— CEHCOpHbIN Tpaduyeckuii uHTepQEic s TeX, KTO MPEIOUYNTaeT CEHCOPHbIE
uHTEep(eHchl 1715 TIaHIIETOB WM CMapT(OHOB,;

— KHOIKH M pYYKH Ha NepeiHel MaHeau A TPaJUIMOHHBIX T0JIb30BaTeIen
ocumiuiorpada;

— U pacKphIBaroleecs MEHIO JUIs MoJib30BaTenei, npeanountarommx Windows nogo6HbIe
oIepanuu.

Ocuusnorpadsr AnspaTpek cepunt C7 — 300 Takke UMEIOT KHOIIKY «CEHCOP YIPABIL.», a TaKXKe
nojuepxuBatoT USB MblIIIb U Ki1aBUATYpYy.



CencopHblii nHTep(deiic ynpouaer 10KyMeHTHPOBaHUe

Hanuuue no 10 anHOTanuii Ha 3KpaHEe IMO3BOJISET JIETKO BBIJACISTH KIIIOUEBBIE JIEMEHTHI Ha
CHUMKaxX JKpaHa. PammoHanu3upyiTe JOKYMEHTAIIMIO ¢ BO3MOXKHOCTHIO BBOJA MH(POpPMAIUU C
MOMOIIIbIO BCIUIBIBAIOIICH SKpaHHOM KJaBUATyphl HA CEHCOPHOM 3KpaHe uinu kinaBuatypsl USB.
bokoBasi manenb oToOpaskaeT AOIMOJHUTEIbHYIO HH(OpPMAIMIO, HE TMOKPBIBasg CETKY (HOPMBI
CUTHAJIA, U MTO3BOJISIET 3aKPEIUIATh U POKPYUYMBATH HECKOJIBKO 3HAYEHUN N3MEPEHUN.

Pexithi ABMOHETPALMA Pexii ASMOHCTpALMA

signall o0

10.0:1

. Pucynok 4 C noMolb10 ONIMOHAIBHOTO
Prcynok %HPOCManHBaHTe zo 10 . mozyisi LAN/VGA Bbl MOXKETE OTIIPABUTh
aHHOTalIMH 0JHOBpeMeHHO. CEeHCOPHBIi E-mail ¢ napameTpamu, JaHHbIMH,

9KpaH ynpomacT BBOA. CKpPUHIIOTaMHU.

B nomnonHeHune k npenMyIecTBaM CEHCOPHOTO YIpPaBJIeHUs: BCTpoeHHbIE TopThl «USB-xocT» 1
«USB-ycrpoiictBo» ympomaror noakmoueHne K I[1K. Bo3aMokHOCTB 3Kcmopra pe3yninbTaToB
u3mepenuii B Excel, Word u MATLAB skonomut Bpemsi. Kontpois u yrpasneane AnbdaTpex
cepun C7 — 300 ocymiecTBisieTcs ¢ MOOMIIBHOTO YCTPOMCTBA U3 JIF000H TOukK Mupa. M3mepenus
YIPOILAIOTCS ¢ HOMOLIBIO IPOrPaMMHOr0 00eCTIeUeHUs!.

IIpukocHyTBCSI: y100HBIH MHTEP(EIic M eMKOCTHBIN CEHCOPHBIN IKPAaH YNPOIIAIOT
HCNO0JIb30BaHNe (IPOAOJIKEHHE).

Toru

10.0:1
10.0:1

Pucynok 5 HactpauBaemasi 60koBasi aHeNb [M03BOJISIET BEIOPATh MOJI0KEHNE HHCTPYMEHTOB
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IlepecMmoTpuTe cBO#i ONBIT PAadOTHI ¢ OCHMLIOrPadoM B peskuMe yIAJeHHOT0 YIIPABJIEHUs
yepe3 UnTepHer.

AnwdaTpek cepuu C7 — 300 mpennaraet TpaJullMOHHOE yIpaBlieHHue depes BeO-Opaysep 11K, HO
TaKKe MOJICP)KUBACT JUCTAHIIMOHHOE YIIPABIICHUE Yepe3 MOMYISIPHBIC TUTAHIIETHBIC YCTPOHCTBA
MIPU UCIOJIb30BaHUU AONONMHUTEIbHOTO nHTEepdeiica LAN / VGA.

Pexum JeMOHCTPaLMM

A
29w 01 80
29W 04
29R FF 80 X
710 0o

641 Da

Pucynok 6 Y nanensnoe yrpasieHue ocuuiorpadom uepes opaysep

OﬁHﬂpy)Kl/lTl): caMasi BbICOKasl B 0Tpac/in CKOPOCTH O0OHOBJIEHHSA JaHHBbIX

MOBBINIAET BEPOATHOCTH O0OHAPYKEHUSI AHOMAJIMIA
Jly4ymasi B oTpaciiu 0eCKOMIIPOMMCCHASI 4YaCTOTA 00OHOBJICHUA

Ecnu BBl He BUnTE po0IIeMy, BBl HE MOXeTe ee pemuTh. C IAUpYIomIei B 0Tpacil CKOPOCTHIO
OoOHOBJIEHUsT Oojiee MWJUIMOHA OCHWJUIOTpaMM B  CeKyHAy, ocuuuiorpadsr  AnbdaTpex
cepuu C7 — 300 maroT BaM BEpOATHOCThH 3aXBaTa CIyYalHBIX M PEAKHX COOBITHH, KOTOPHIE BBI
MOTJIM ObI IPONYCTUTH, UCTIONB3YsI ocLuiuIorpad ¢ 6o1ee HU3KOM 4acToToi 0OOHOBIEHUS (POPMBI
BOJIHBI.

Ocmumnorpadgsr AnspaTpek cepuun C7 — 300, ocHaleHHBbIE TEXHOJOTHEH YMHOW MaMaTU He
TOJIKO TIO3BOJISIFOT YBUJIETh OOJBIIE OCIHHIIJIOTPaMM, HO 00IafgatoT OeCKOMIPOMHUCCHOU
CIIOCOOHOCTBIO B JTFOOBIX YCIOBUSX OOHApPYKMBATh HauOolee CI0XKHbIe MPoOIeMbl B poekTe. B
OTIIMYHE OT JIPYruX ocuuuiorpadon, 6eCKOMIPOMUCCHAS CIOCOOHOCTh O3HAYAECT:

- Becerna GeicTpoe, 0T3pIBUMBOE (PYHKIIMIOHUPOBAHKE
- Her 3aMeieHns: npy BKJIFOYEHHBIX JJIOTMYECKUX KaHaIax
- Her 3amennienus npu 1eKoAUPOBaHUM ITPOTOKOJIOB
- Her 3ameienus ¢ MaTeMaTHUeCKUMH (PYHKITUSAMU

- Het 3ameieHus IIpu NMPOBEACHNUN I/ISMepeHI/Iﬁ



- Her 3ameyieHns ¢ BKIIIOYEHHBIMH BEKTOPAMHU
- Het 3ameuieHus ¢ ak THBUPOBAHHON MHTEPIIONSAMEH SinX/X
Yro Takoe 4acTOoTa 00OHOBJICHUS] CUTHAJIA?

Korna ocrmmnorpadsl ocymecTBiIsitoT cOop JaHHBIX, 00padaThIBAIOT MX M BBIBOAAT HA JKPaH,
o0Opa3yeTcs «MepTBOE BpeMs», HIM BpeMs, KOrjJa OCIIUIOrpadsl MPOMYCKAIOT CUTHAI
NOJHOCTBIO. B 001mem, yem ObicTpee CKOpOCTb OOHOBJIEHHUS! CHTHAJIOB, TEM KOpOUYE MEpPTBOE
BpeMsa. UYem Kopodye «MepTBOE BpeMs», TE€M BBIIIE BEPOATHOCTH TOTO, YTO OcuHMIUIOrpad
3apEeruCTpUpPYET aHOMAIMU M pelKkue coObITHSA. BOT mouemy BakHO BbIOpaTh ocumimiorpad c
OBICTPON YAaCTOTOW OOHOBJIEHHS OCIMIUIOrpaMM. PUCYHOK 7 OINHKCBHIBAE€T BIMSHHE YaCTOTHI
OOHOBIICHHSI OCIMJIIOTPaMM Ha oOHapyKeHue J1e(EeKTOB.

Bpems «Meprsoe Bpema
. e
3axeaTa BPEMST» 3axgearTa

=}
|

Pucynok 7 JlemoHCTpaius cKopocTH 0OHOBIIEHUs curHanoB. [IpogomkurensHoe "MepTBOE
BpeMs'" CHUKAET IIAHChl 3aXBaTa aHOMAJIU.

OO0Hapy:KNTH: caMasi BLICOKAsI B OTPACJIM CKOPOCTh OOHOBJICHUS JAHHBIX MOBBIIIAET
BEPOSITHOCTH O0OHAPYKEHUS AHOMAJINH (IIPOI0JIZKEHHE)

MHoruve npou3BOAUTENH 3asBIIAIOT B CIEU(PUKAIIMY ONPEEIIEHHYIO YaCTOTY OOHOBJIEHHUSI, HO HE
BCErJa 2TO 3HAU€HHE MOCTOSHHO. Yale BCEro BBICOKAs CKOPOCTb O0ECIEYMBAETCS TOIBKO B
CHEIHAIbHOM peXUMe WU 0e3 MCIIO0Nb30BaHMsI KaKuX-Tu00 (QyHKIUH.

BGBYCJ'IOBHO, B 3aBUCUMOCTH OT KOS(I)(I)I/IHI/ICHTa BpeMeHHOﬁ Pa3BEPTKHU, CKOPOCTH OOHOBJICHHUS
6yz[eT B HeKOTOPOﬁ CTCIICHU H3MCHATHCA. Ba)KHO, yTOOBI YacTOTa OOHOBIICHHS OCTaBallach
IMOCTOSTHHOM, HE3aBUCUMO OT TOT'0, KAKHE€ (I)YHI(I_II/II/I HCIOJIB3YIOTCS B ocunnnorpa(be.

ITouemy BaxHa 0eCKOMIIPOMMCCHASI 4acTOTA O0HOBJICHHS ?

[Tpu oTnagke WM yCTpaHEHUH HETIOJIJ0K B IPOEKTE, BAXKHO, YTOOBI KaK MOXKHO OOJIbILE JIeTalIeH
CUrHasia ObUIO 3aperUCTPUPOBaHO. BhICOKas CKOPOCTh OOHOBJIECHHUS SIBISETCS YacThbiO OOIIEro
yYpaBHEHMsI JAJIs ONpeEAETeHUs BEpOSTHOCTH OOHapykeHus aHomanuu. Yacrora nedexra,
HacTpoiika kod(duineHTa pa3BepTku ocrmiorpada u Bpems coopa JaHHBIX, BaXKHBI.

P, =100 x (1 —[1 — RW]W>D)
rae
Pt = BeposiTHOCTH 0OHApYKEHHSI aHOMAJIUU B CEKyHAaX
t = Bpemst HaOro1€HUS

U= I/I3MepeHHa;1 4acTOTa OOHOBJICHUS ocouJIorpaMm
7



R = YacroTa BO3HHKHOBEHUSI aHOMAJILHBIX COOBITHIN
W = Orobpaxenne okHa cOopa JaHHBIX = HacTpolika ko3 dummenrta pa3septku x 10

[ToaToMy BaxkHO BBIOpaTh oOcCIMILIOTpad C BBICOKOH YacTOTOH OOHOBJICHHS, YTOOBI OBLIO
JIOCTAaTOYHO BPEMEHU W Ul yBEJIHUYEHHs MaHcOB oOHapyxuth aedekr. C AmppaTpek cepuu
C7 — 300 yBennuuBarOTCS IIAHCHl YBUIIETh peakuii cooit. Konkypupyromuii ocumiorpad: ecim
BbI HCIIOJIB3YETE KaKue-Tnoo apyrue QYyHKIMH KaK U3MEPEHHs, TIOUCK, WK [MU(POBBIC KaHAIIBI,
4acToTa OOHOBJICHUSI 3HAYUTEIILHO 3aMeIsieTCs. EMMHCTBEHHBIM BBIXOJIOM M3 CUTYalluH OyJeT
NPOJIOJDKUTEbHBIN  cOop. Hampumep, eciu  Bbl  HCIONb3yeTe IMQPOBBIC KaHAJIbBl Ha
KOHKYpeHTHOM ocumuiorpade, morpedyercs B 8000 pa3 Oomblie BpeMEHH YTOOBI MOJYYHUTh
BEPOATHOCTh OOHApYXKEHUs, comocTaBumyto ¢ ociutorpadamu AnsdaTpex cepuu C7 — 300.
Ot1o noutH 12 yacoB BpEMEHM 110 CPAaBHEHHUIO € 5 ceKkyHaamu!

OOHapy:KuTh: caMasi BLICOKAsi B OTPACJIM CKOPOCTh OOHOBJICHUS JAHHBIX MOBBIIIAET
BEPOSITHOCTH OOHAPYKEeHUSI AHOMAJIUI (IPOJ0JKEeHHE)

TexHo10rMsl HHTEJIEKTYAJIbHOI NAaMATH o0ecredyuBaeT 0€CKOMIIPOMMCCHYI0 YACTOTY
00HOBJICHUS

Tpamumonno, LIT ociimiorpada ObI1 OCHOBHBIM CITA0BIM MECTOM JUISI CKOPOCTH OOHOBJICHHS U
BpeMeHU OTKInKa. Kak mpaBmiio, mporeccop o0paOaThIBaeT HMHTEPIIONSALUHN, IMOCTPOSHHE
JIOTUYECKNX KaHAJOB, JCKOJIMPOBAHHUE IMOCIEIOBATEIBHBIX IMPOTOKOJIOB, U3MEPECHHUSI U MHOTOE
JPyroe, MO3TOMY, TPOUCXOUT PE3KOE CHIKECHUE YaCTOThI OOHOBJICHUS] CUTHAJIA, IIOCKOJIBKY TH
(GYHKIIUU aKTHBHPOBAHBI.

AnbdaTpex cepun C7 — 300 ucnonp3yeT MHUHMMAalbHBIE PECYpChl OT IPOLIECCOPA, TaK Kak
OOJIBIIMHCTBO OCHOBHBIX OINEpalUil BBIMOJHACTCS MHTErPAJIbHOW CXEMOM CIlelUalbHOrO
Ha3HAUCHUS, TEXHOJOrW4Yeckon paspadbortkoit Keysight, cmapr-mamsteio MegaZoom IV.
MegaZoom BKIJIIOYAET allapaTHbIe OCIeI0BaTENbHbIE JEKOAEPhl U BO3SMOKHOCTD allapaTHOro
TECTUPOBAHUSI MACKH/JIMMUTOB, BHIBOJIUT aHAJIOTOBBIE U LIU(PPOBbIE JAHHBIE IPSIMO HA JUCILIEH,
NoAJepKUBaeT paboTy ¢ TrpaduyecKuM HHTEpPEHCOM U HMHTETPUPYET JONOJHUTEIbHbIE
MHCTPYMEHTBHI, Takue kak Oynkuust WaveGen/reHepatop CUrHaJIOB IPOU3BOIBHON (POPMBI.
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Pucynok 8 Apxurekrypa namsatu CBHC cTOpoHHEro mpou3BOAUTENIS, HCIIONb3yeMas B JIMHEHKE
ocmuiorpados.

Oo0napy:xuth: IIpeBocxoaHasi HEJIOCTHOCTH CUTHAJIA MO3BOJIAET YBHAETH

0oJib1IIE 1eTajleld CUTHAJIA

AnpdaTpek cepun C7 — 300 mmeeT OTIIMYHYIO IIETOCTHOCTh CUTHAJIA, B TOM YHCIIEe OTKIIOHEHUE
no 1 MB/nen Ha Beelt mosoce mpormycKkanusi 1 BO3MOXKHOCTb TIOJYYHTh pasperieHue 1o 12 out ¢
UCIIOJIb30BAHUEM PEXKUMa cOOpa BHICOKOTO Pa3peIICHUSI.

Hexortopsie ocruuiorpadgsl 3TOro Kjacca OrpaHMYMBAIOT MOJIOCY MPOIYCKAaHHUS IPU MEHbIINX
HacTpoiikax B/nen 6e3 oToOpaskeHusI 0JIb30BaTEIbCKUX YBEAOMIICHUIA. B pe3ynbTare 3TOro nrym
MOYKET OCTaThCsl Ha MPUEMIIEMOM YpPOBHE Mpu OoJiee HU3KUX HacTpoiikax B/nen.
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Pucynok 9 Pexxum "Bricokoe pa3pemierne" mo3BosisieT CHU3UTh YPOBEHb IITyMa M YBEITUYHUTh
paspenieHue g0 12 6ur.

OﬁHapy)KlflTb: IKCKJIIO3MBHbIN B HHAYCTPHUMA 3aIlYCK KaCaHHEM 110 30HE
YIPOLIAET 3aIMyCK

beckoMiipoMuccHasi CKOpOCTb OOHOBJIEHUS! TO3BOJISIET OOHAPYKUTh AHOMAJIMIO, HO, YTOOBI
IPOJOJIKUTE IPOLECC OTIAJKU, €€ HeoOXoauMmo u3onupoBaTb. HacTpolika Tpurrepos craia
npoOieMoii ¢ Tex Mmop, Kak B ocuwiorpadax mosiBuiack cucrema 3amycka. C pa3BUTHEM
BO3MOXHOCTEH 3aI1ycka OCLUIIOrpadoB, HACTPOKA TPUITEPOB YCIOKHSIACS.

3anyc1< KaCaHHUEM I10 30HC UCKIIIOYACT CJIOKHOCTD B HaCTpOﬁKaX pacIupeHHOI O 3aI1yCKa. Tenepb,
€CJIM BbBI BUIMTC CcOOBITHE HAa JHUCIIIICC ocm/mnorpa(pa, Bbl MOJXKCETC BKIIFOYHUTH €ro, IMpPOCTO
HapHUCOBaB MIPAMOYTOJIbHUK HA CUTHAJIC, KOTOpHﬁ BbI XOTUTC U30JINPOBATD.

[TocMoTpuTE, HACKOJIBKO IPOCTHIM MOKET OBITh 3aITyCK KaCaHUEM I10 30HE Ha OCHOBE ATHX
IPUMEPOB.
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Heob6xoauMeble neicTBUS, 1J1s BHITOJIHEHUS 3aI1yCKa:
- HapucoBath npsiMOyTrOJbHUK HA HHTEPECYIOIIEM CUTHAJIE
- BeiOpate nyHKT MeHio «30Ha 1: JlomkeH nepecekarsby

- HapucyiiTe 10on0IHUTENBHBIN NPSIMOYTOJIbHUK MTPU HEOOXOAUMOCTH ISl TOCIIEyIOIIEeH
U30JISILIMM OT IPYTHX CUTHAJIOB

- BeiOpaTh nyHKT MeHI0 «30Ha 2: JlomkeH nepecekaTb» win «30Ha 2: He 1omkeH nepecekaThby»

OO0OHapy:KNTh: CTAHAAPTHAS CerMEHTHPOBAHHAS MHTEJIEKTYaJIbHAsl NAMATH
MO3BOJIsieT 3aXBAThIBATh /UIMTEJIbHbIE NEPHOAbl BPeMEHHU IMPHU BBICOKOM

4acToTe BbIOOPKH

['my6una namsTi cOopa TaHHBIX SIBJISETCS BaXKHOW crierdukanueil ocumwiorpada, IoToMy 4To
3TO OTpEEISIeT YCTONUNBYIO YaCTOTY BEIOOPKHU M BPEMsi, KOTOPOE MOYKET ObITh OXBau€HO 32 OJTUH
coop. CrienoBaTenbHO, 4eM 00JIbIIIe 00BEM MaMsITH, TEM Jyulie. Tem He MeHee, HET TaKOH MaMsITH,
KOTOpOW Bcerja OyAeT JOoCTaTOYHO, YTOOBI 3aXBaTHTh BCE HEOOXOMMBIC CHTHAJBI, OCOOCHHO B
mpolecce 3axBaTa pEOKMX AHOMAJIMK, TAKETOB JaHHBIX WM HECKOJBKHX IIaKEeTOB
nocienoBarenbHbIX muH. COOp HaHHBIX B PEXHME CETMEHTHPOBAHHON MaMSTH MO3BOJISET
BHIOOPOYHO 3aXBaThIBaTh M XPAHWUTh BXKHYIO aKTHBHOCTH CHTHaJIa 0e3 3axBaTa OecIioyie3HOM
yacTu curraia. Kpome Toro, Kakaplii CECrMEHT UMEET BPEMEHHOM IITaMI OTHOCUTENFHO TIEPBOTO
COOBITUSI TpUITEpa JJs OOCCIICYCHHUs aHalM3a 4YacTOThl BO3HUKHOBEHHUs COOBITHH. Pexum

CErMEHTUPOBAHHON MaMATHU SIBISETCS CTaHAApTHBIM Ui ocumuiorpadoB AnbdaTpex cepuun
C7 - 300.

OOHapy:KNTH: CIeNUAJIN3UPOBAHHBIN MOMCK U HABUTALMS MO3BOJIAET

nmepeMemaTbesd 1o 3JEMEHTaAM IaMATH

[Touck, HaBuWramusi IO TMapaMeTpaM M TIOCIEAOBAaTeNbHBIM IIWHAM CTaHIApTHA JUIS
ocumorpagoB AnbdaTpek cepun C7 — 300. Koraa nporcxoaut 3axBat JIMHHBIX U CIOXKHBIX
CUTHAJIOB C WCIOJb30BaHMEM MaMATH ocuuuiorpada, pydyHoe MPOKPYYMBAHHE COXPAHEHHBIX
JTAHHBIX OCLWJIIOTPaMMBbI (C L1€JbI0 HAWTH KOHKPETHBbIE MHTEPECHBbIE COOBITHSA), MOXET OBbITH
MEIJIEHHBIM U TpoMo3JKUM. C BO3MOXHOCTHIO aBTOMATHYECKOIO IOWCKAa W HaBHUTalHH,
BO3MOXHO JIETKO YCTAHOBUTh KOHKPETHBIE KPUTEPUM IIOMCKA, a 3aTeM OBbICTpO MEpe’TH K
«HaWJEHHBIM M OTMEUYEHHBIM» COOBITUAM. JIOCTYIHBIE KPUTEPUU MOHUCKA BKJIIOYAIOT (POHTHI,
JUINTEJILHOCTh UMITYJIbCa (C YU€TOM BPEMEHHM), BpeMs HapacTaHus / cnaja (C y4eToM BpeMEHN),
BBIPOK/IEHHBIE UMITYJIBCHI (C Y4€TOM BPEMEHU U YPOBH:), 4acToTHble NUKU (pyHxmus BIID,
MIOPOrOBOE 3HAUEHHE U OTKIOHEHHE OT HOPMBI), @ TAK)Ke KaJIpbl IIOCJIEI0BATEIbHBIX ITHH, TAKETOB
U OIINOOK.
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Pexum gemoHETpaLMK 2.000usf 0.0s ApTo P SEOmY
CobeT. 2 E

[Hkm

-

4 ®powr
H LLOHT. wmn,

Bpema HapacTaHuAa/cnags
104, MMMy BC

- [THEM YacToThl

Wuha 1: FC

MCTOYHKE
FFT

Pucynox 12 Ocmnorpad HacTpoeH i 3axBara curHaina ¢ nocienyromum bII®. braronaps
BO3MOKHOCTH ITOMCKA U HABUTALIUU, OCLIHILIOrpad crnocobeH oOHapyKUTh U TOMETUTh TUKU
gacToThl. OHHU MOT'yT OBITH OTCOPTHUPOBAHEI 110 AMILIUTYAC U IO YaCTOTC.

Pemnts: BecTpoeHHoe annmapaTrHoe 1eKOAMPOBAaHME H 3aIyCK
MOCJIeA0BATEJIbHBIX HIUH (ONUKS) YIPOUIAeT PAa00Ty HU3KOCKOPOCTHBIX

nmocjeaoBarTe/JIbHbIX IIIUH

Ocmumnorpadgsr AnbdaTpex cepun C7 — 300 ocymiecTBISIOT amnmapaTHOE AEKOIMPOBAHUE
MPOTOKOJIOB  MOCJIENOBaTeNbHbIX IHH. Jlpyrue mTpOWU3BOAUTENN HUCHOIB3YIOT METOIbI
IPOTPAMMHOM TTOCTOOPaOOTKH JJIsl AEKOAMPOBAHUS MOCIEIOBATENBHBIX MAKETOB / KaJapOB, H,
CJIeIOBATENIbHO, MMEIOT HU3KYIO CKOPOCTh 3aXBaTa CUTHAJIA M HU3KYIO CKOPOCTh JICKOIMPOBAHWS,
MO3TOMY MOTYT MPOIYCTHTh KPUTHUYECKHUE COOBITHS W OMIMOKHM W3-3a JUTHTEIHLHOTO TPOCTOS.
Bonee OpicTpoe ammapaTHOE IEKOIWPOBAHHE YBEIMYMBACT BEPOSTHOCTH 3axBaTa HEYACTHIX
OIMOOK B MOCJIEIOBATEIILHBIX HHTEp(Deiicax.

ITocne 3axBaTa MOCIEIOBATEIBHOM IIMHBI Bbl MOKETE JIETKO BBIIOJIHUTH ONEPALMIO TIOUCKA Ha
OCHOBE OIIpEJENICHHBIX KpUTEpUEB, a 3aTeM ObIcTpo TMepedTd K Oaiftam / Kazxpam
MOCJIEI0BATENNbHBIX JAHHBIX, KOTOPbIE YIOBIETBOPSIOT 3TOMY KpuTepuio noucka. Ocuumiorpad
AnbdaTpek cepun C7 — 300 MoxeT 1eKOAUPOBATH JIBE MTOCIIEI0BATEIbHbIE IIMHBI OJTHOBPEMEHHO
C HCHOJb30BAHHWEM aINNapaTHOTO JEKOJUPOBAHMA M OTOOpa)K€HHs 3aXBAau€HHBIX JaHHBIX B
«JIUCTEPE» C YEPEOBAHNEM BPEMEHU.

Pacmm¢poBka mocCiIeI0BaTENBHOTO IMPOTOKOJIA MOXKET HWCIOJIB30BAThCS OJHOBPEMEHHO C
PEKMMOM CErMEHTHMpPOBAaHHOW MaMsITH U 3alycKoM KacaHueMm 1o 30He. AnbdaTpex cepuu
C7—-300 mmMeeT 3HAYMTENBHOE KOJIMYECTBO BAPHAHTOB JCKOIMPOBAHWs/3aIlycKa B MPHOOpax
sToro kiacca, skmouas: 12C, SPI, RS232 / 422/485 / UART, CAN, CAN-FD (CAN-FD 1S0),
cumBosl CAN-dbc, LIN, LIN symbolic, SENT, CXPI, FlexRay, MIL-STD 1553, ARINC 429,
USB PD, Manchester, NRZ u I°S.
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100V 2 100V ettt AeMoHCTpALMA 2 ettt AsMoHCTpALIA

Danieie Orcyr. o e : Hariisie
00 00 00 00 00 0O 00...

00 00 00 00 00 00 00...

Demoncpaupa FC

Pucynok 13 3anmyck 1o curHainy u Pucynox 15 3amyck 1o curHaiy u
JeKoMpoBaHue poTokona 12C nexoauposanwue rnporokona CAN FD

Pexint ASMoACTRaMN

Oumbikn CF 7 M/ Hanvsie

Pucynok 14 3anyck no cursany u Pucynok 16 3anyck no curxainy u
nexkoaupoBanue npotokona RS232/UART nexoaupoBanue nporokona CXPI

o1 16 OF 42

05 08 00 0z 04 € 1

30 04 1D 25

Pucynok 17 3anyck 1o cursaity u
JEKOIMPOBAHKE ITPOTOKOJIA CABOEHHOM
IIMHEI

Pemiurn: CErMCHTHMPOBaAHHAS HHTC/UVICKTYAJIbHAA IMMAMATDb B COYCTAHUU C
AHAJIHU30M MPOTOKOJO0B MO3BOJIHACT 3aXBAThIBATH I/IH(I)OpMaIII/IIO B TCUCHUE
JJIHATECIBHOTO IEPHUOAA BPEMECHH

CerMeHTHpOBaHHAs MaMATh pabOTaeT B COYETAaHUH C JIIOOBIM M3 JIEKOJEPOB MOCIIEA0BATEIbHBIX
npoTtokosioB. Hanpumep, ycranoBuB 3amyck 1o ycinoBuio «SENT ommOka mocienoBaTebHOM
IIMHBD», CETMEHTUPOBAHHAS MaMATh 3aXBaThIBA€T M XPAHHUT TOJIBKO MAKEThl MepHoja OLINOKH
SENT u rpynmupyet BMecTe KaX/Iblii CErMEHT JUIs JIETKOT0 IPOCMOTPa ACKOJUPOBAHHBIX JaHHBIX
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B sucrepe. Bel Moxkere OBICTpO CpaBHUBATh BPEMEHHBIE METKH, YTOOBI y3HATh WHTEPBAJIBI
BPEMEHU MEX1y OIINOKaMH.

Peskum DemoHCTpaLMK 1.000rms/

Cobr.

Bpema Pectapt | Appec ( . NOATE L

LN I LW

[ =9

~4

Bpema cermenta 1

CerMeHTHp. Tek. Cerm.

1 WCRELLT

Pucynok 18 PexuM cerMeHTHPOBAHHON MAaMATH MCIIOIb3yeTCs B COYETAHMH C JEKOTHPOBAHHEM
npotokona I12C

PemuTh: cnienuaibHbIH YaCTOTHBI/CIIEKTPAJbLHBII aHAJIN3 NMO3BOJISIET B
0THOM NPUOOpPe KOPPEJIMPOBATHL BO BpEMEHH aHAJIOr0BbIe, HU(PPOBbIEC U

CUI'HAJIBI B YACTOTHOM 00J1aCcTH

IIpocMOTp 4acTOTHOrO COAEPKMMOIO CHUTHAJIOB 3HAYMTEIIBHO YIPOLIEH C IIOMOIIBIO
creuuanbHo KHONKU bII® u pydek perynupoBku ypoBHsA. BcerubiBarolas KiaBHUaTypa
MIO3BOJISAET JIETKO BBOJUTH HAYAJIbHYIO, KOHEUYHYIO, LIEHTPAJIIBHYIO 4acTOTY U auana3oH. M HoBad
¢byHKuus pemeHus mpobieM moj Ha3zBaHUeM «cTpobupoBaHHoe BIIDy», yHukanbHas B 3TOM
KJIacC€ MHCTPYMEHTOB, IO3BOJISIET BaM COIJIacOBaThb BO BPEMEHHU aHAJIOIOBYIO, LIU(PPOBYIO U
YacTOTHYIO 00JacTh, 4TOOBI IOMOYb B aHaiM3e W oTiaake. Kpome TOro, mosBUINCH HOBBIE
BO3MOKHOCTH JUISl IOUCKA NMMKOB, MAKCHUMAJIBHOIO 1 MUHUMAJIBHOTO YACPKAHUS U YCPEAHEHUS
BII® s yBenuyeHus IMHAMHAYECKOTO JUAa3oHa.

Korna sxmrouen BII®, ocummnorpad nmepexogur B pexxuM MmacmtaOupoBanus. Ananu3 BIID
NPUBEJICH B YBEJIWYEHHOM (HMKHEM) OKHE U B3ST 3a MEpPHOJ BPEMEHM, YKa3aHHBIH B BEPXHEM
okHe. B pexume ctpobupoBanHoro bII® nmpukocHUTECH K MPSAMOYTOJIBHUKY 00J1aCTH YBEJINYESHUS
U TIPOBEJUTE UM [0 BCEMY JMaNa3oHy, YTOObI nccienoBarh, kak bIID u3Mmensercs ¢ TeueHueM
BpPEMEHH, COTOCTABIIAS PaAMOYaCTOTHOE SBJICHUE C aHAJIOTOBBIM M U(POBBIM SIBJICHUSMHU.

Pemutb: CraHaapTHble pacHIMpPeHHbIE MAaTeMATHYeCKHE BO3MOKHOCTH

OTKPBIBAKOT HOBBIC NPEACTABJICHUA CUT'HAJIOB

PacmipenHblif  MaTeMaTHUeCKUil aHAJM3 TMPEJOCTABISET MHOXECTBO JIOMOJHUTEIbHBIX
MaTeMaTHYeCKuX (YHKIMM, BXOAAIIMX B CTaHAAPTHYIO KomIulektanuio AmnbpaTpex cepun
C7-300. Kpome Toro, Mmatemaruueckue (yHKIMH MOTYT ObITh KOMOMHHPOBAHHBIMU, YTOOBI
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o0ecIieunTh JOTOJHUTEIBHOE TIOHMMaHHWE IIPOeKTOB. BBl MoOkeTe co3maTte 10 JBYX
MaTeMaTHYeCKuX (YHKIIMM OJHOBPEMEHHO JHOO KOMOMHAIIMIO M3 OJHOM MaTeMaTHYeCKOM
¢dbyskun u BI1OD.

Pacuiupennblie MaTeMaTH4YecKHe (PyHKIMHI

AnbdaTpek cepuu C7 — 300 moaaepkuBaeT 10 ABYX MaTeMaTHUYeCKUX (PYHKIUI ¢ HAOOpoM
OI1epaTopoB, MpeoOpa3oBaHuil, PUIBTPOB U BU3YaTU3AIIHIA:

Onepartopsl

— CJIO’KEHUE, BBIYMTAHHUE, YMHOXKCHHE, JAeJICHUE
IIpeoOpa3oBanus

— muddepeHnrpoBanue, UHTETPUPOBAHUE

— BII® (ammutyna u dasa)

—AX+B

— KBagpar, kBagpaTHbIil KOPEHb

— AOCOIOTHOE 3HAUYCHUE

— JlecATHYHBII JToTapu(M, HATYpaIbHbIH Jorapudm
— DKCIIOHEHTA, cTeleHb ocHoBanusa 10

DUIbTPBLI

— OuIbTP BHICOKHX M HU3KUX YaCTOT

— YcpenHeHHOe 3HaUCHUE

— CrinaxxuBaHue

— Orubaromas

Busyanusanus

— VYBennueHue

— Y epkaHue MaKCUMaJIbHOTO/MUHUMAIBHOTO 3HAYECHHUS
— OTKIJIOHEHHE U3MEpPEHUS

— I'padux cuHXpOHU3ALNN JTOTHYECKOHN MIUHBI, TPpadUK COCTOSHUS TOTUYECKON IIMHBI
— MakcumMyM 1 MUHUMYM

— TTuk-TTuxk

Pemuth: Jy4nnine usMepeHus B KJiacce 00ecneYnBalOT ObICTPbIE OTBETHI

ABTOMaTHYECKHE H3MEPEHUs SIBISIOTCS BaXKHBIM HHCTPYMEHTOM ociuuiorpada. ns Toro,
9TOOBI c/1enath ObIcTphIe U 2P dexTuBHbIe m3Meperus, AnbpaTpek cepun C7 — 300 obecnieunBaet
37 MOUTIHBIX aBTOMAaTHYECKUX U3MEPEHUI U MOXKET 0TOOPa3UTh /10 8 oHOBpeMeHHO. V3mepenus
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BKJIIOYAIOT MOJHYK CTaTUCTHKY M MOTYT OBITh MHMLIMUPOBAHbI aBTOMAaTHUYECKHM BBIOOPOM,
IJIABHBIM OKHOM, OKHOM MacIITaOUpOBaHMS WIH KypCOpaMH.

HN3mepenus
AnbdaTpek cepuu C7 — 300 moxnepkuBaeT 38 aBTOMAaTHYECKUX U3MEPCHUINA:
Hanpsorcenue

— [lonnasg ammuTyaa, MakCUMyM, MUHUMYM, aMIUTUTY/1a, BEpXHUN YPOBEHb, OCHOBAHUE,
OTKJIOHEHHE OT YCTaHOBMBILIETOCS 3HAYEHUS, OTPULIATEIbHBIN BBIOPOC, CpeiHEe 3HAUCHHE,
cpennee - moyHbIH dkpaH, DC RMS - N mukiioB, DC RMS — nonnsrii sxkpan, AC RMS- N
nukioB, AC RMS- nonsbIi 5kpaH (CTaHAapTHOE OTKJIOHEHHE), KOdhpuiueHT - N UKIIOB,
KO3(PUITUEHT - IMOJTHBINA IKpaH

Bpema
— Ilepuon, yacTora, CUETUMK, + AIUTEIBHOCTD, - IIIUTEIBHOCTD, JUINTEIBHOCTD

cepud, KO3pGUIUEHT 3aM0IHEHHsI, CKOPOCTh Niepeaun B OUTax, BpeMsi HapacTaHus, BpeMsi
cnaja, 3aJepxkka, ¢aza, X Ipu MUHUMAIBHOM 3Ha4eHUH Y, X MpU MaKCUMAIbHOM 3HaYeHUH Y

Cuemuux

— [MonoXuTeIpbHOE YUCIIO UMITYIHCOB, OTPUIIATEILHOE YHCIIO HMITYJILCOB, CYETYHK ITEPETHETO
(dbpoHTa, CYETUHK 3a]THer0 (PpoHTA.

H3mepenus cmewanno2o muna

— IInomaae - N IUKIIOB, IIOMIA/b - MOJIHBIN SKpaH
cyuemuux

— BcerpoenHssliii yacToToMep

Peminrh: HHTErpanus cemu NpudOpPoOB B OTHOM OTKPbIBAET HOBbIE

BO3MOKHOCTH MU3MepPeHUuM
B nomnonHeHue K JUAMpPYOIIEMY B Kiacce OCIHMUIOrpady ¥ MOIIHOM BO3MOXXHOCTH aHAIN3a
MOCIIeIOBATENbHBIX  MPOTOKONIOB, AmbdaTpexk cepum C7—300 mnpemraraer AT
JOMMOJIHUTCIIbHBIX, BCTPOCHHLIX B MHCTPYMCHT BO3MO)KHOCTCI>1, KOTOPBIC HE BCCT/Ia MOXKHO HalTH
B ociriutorpagax 3Toro Kiacca.

WuTerpupoBanHbiii ocumuiorpad cMemansbix curaano (MSO- ommust)

AnpdaTpex cepun C7 —300 comepxut 16 DOMOTHUTEIHHBIX, HHTETPHUPOBAHHBIX IH(PPOBHIX
KaHaJoB. B coBpeMeHHBIX pa3pa0oTKax MOBCEMECTHO HCHOJB3YIOTCS IIU(PPOBbIE CUTHAIBI U
TpaJULMOHHBIE 2 U 4 KaHAJIbHbIE OCIMIITIOrpadbl HE Bcerja 00ecneynBaoT JOCTATOYHOE YHCIIO
KaHAJIOB TSI pa0OTHI.
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B0drm'y

MToru

Jun 11, 2

Pucynok 19 Curnaisl ¢ onuoHaIbHBIX HH(POBBIX KaHAIOB MOTYT OBITH OTOOPaKEHBI
COBMECTHO C aHAJIOTOBBIMU CUTHAJIaMH

JononuurensHble 16 nuppoBbIX KaHAJIOB 00ECIEYMBAIOT BO3MOXKHOCTh COIJIACOBAHHOI'O BO
BpeMeHU cOopa U MPOCMOTpPa CUTHAJIOB B OIHOM MHCTPYMEHTE. B omoHeHne K paciMpeHHOMY
3allyCcKy 4Yepe3 aHaJOToBble M UU(GPOBBIE KaHAIbI, MOSABISETCS BO3MOXXHOCTH  JUIS
[IOCJIEZI0BATENbHOIO JIEKOJUPOBaHUs U 3amycka. M ecim Bbl mokymaere mnpocrol 2 wiu 4
KaHAIBHBIA ocuuiuiorpad, BbI MOXXeTe OOHOBUTH €ro B JI00Oe BpeMs 10 ocuuiuiorpada
CMEIIaHHbIX CUTHAJIOB C ITOMOIIBIO TPOrPaMMHOM JTUIIEH3UU.

Onuus anaau3a 4acToTHoil xapakrepucTuku (FRA)

Ananu3 yacToTHOU xapakTepucThk (FRA) dacTo siBiisieTcst KpUTUYECKH BaXKHBIM M3MEPEHHUEM,
UCTIOJIb3YeMBbIH Ul XapaKTePUCTUKU YaCTOTHOTO OTKJIMKA (yCHiIeHHe U (pa3a B 3aBUCUMOCTH OT
YacTOTHI) PA3JIMYHBIX COBPEMEHHBIX OJJIEKTPOHHBIX YCTPOWCTB, B TOM WYHCIE MACCHBHBIX
(GWIBTPOB, CXEM YCHIIUTENEH M UMITYJIbCHBIX UCTOYHUKOB IMUTAHUS C OTPHUIATEIHHON 00paTHOU
cBs3bt0. Octmmorpagsr AnspaTpek cepun C7 — 300 nunieH3upoBaHbl OMIKMEH, UCTIONB3YIOIICH
BCTPOCHHBIM B ociuiorpad reneparop curHaimoB (WaveGen), dYTOOBI CTUMYJIHPOBATH
UCCIIEIyeMYIO IIeTIb Ha Pa3JInYHBIX HACTPOHKAX YaCTOTHI M 3aXBATHIBATH BXOJHBIC U BBHIXOIHBIC
CUTHQJIBl C HCIIOJB30BAaHMEM JBYX KaHaloB ocumuiorpada. Ha kaxmol TecToBOW wacToTe
ociuiorpad  m3MepsieT, Bbluuchaser u  crpout rpadukm  (20LogVout/Vin) wu  dasy
JorapuMHUUECKH.
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Pexum gemoHETpaLMK 40.00 ABTO £ 01 0.0v

MToru
BPMCTHEN

MCHMMAOCTE KO |¢|l-1LI'I.-1E!HTE YCHMNEHWA W ¢| a3kl OT HACTOTEI

100Hz 1.0k 10k 100k 1.0 10 100

Pucynok 20 JlemoHCTpanus aHaIu3a 9aCTOTHON XapaKTePUCTUKU

HNHTerpupoBaHHbIii reHepaToOp CUrHAJIOB: BeTpoeHHbI 20 MI'n ¢pyHKkInoOHATBHBIH
reHepaTop/reHepaTop CUrHAJIOB MPOU3BOJILHON (JOPMBI (OMIIMs)

AnppaTpek cepun C7—-300 mnpeanaraer BcTpoeHHbld 20 Ml dyHKIMOHATBHBIM
IeHepaToOp/TeHepaTOp CUTHAJIOB  IPOU3BOJNIBHOM  (OPMBI, € MOAJCPKKOW  MOAYJALUU.
@OyHKIMOHANBHBIN I'eHepaTop o0ecreyrBaeT CTUMYJIUPYIOIIUNA BBIXOJ CIEAYIOIIUX CHUIHAJIOB:
CHUHYCOUJAJILHOIO, MPSAMOYTOJILHOTO, MHJIOOOPA3HOr0, MMIIYJIbCHOIO, CUTHAla MOCTOSHHOTO
TOKa, SiNC (X), SKCIOHCHIIMATIBHOTO HapacTaHMs/CIajaa, KapAnOTOHUIECKOro, uMIyIbca ['aycca
U IIyMa Ha Balle TeCTUpyeMoe ycTpoicTBo. DYHKIMS Moaynsauuu noaaepxxkusaetr AM, FM u
YaCTOTHYIO MOAYJSIIMIO ¢ (popMaMu MOAYJISIMU CHHYCA, KBaJpara U JUHEHHOe BO3pacTaHHeE.
I'eneparop MOET BBIBOJWTH HENPEPBIBHBI WM OJMHOYHBIM CUTHAI.  biaronmaps
(YHKIIMOHAJIBHOCTH F€HEpaTOpa MPOU3BOJIbHBIX CUTHAJIOB MOSBISETCS BO3MOKHOCTh COXPAaHUTh
CUTHAJIBI OT AHAJIOTOBBIX KAHAJIOB WJIM JOJITOBPEMEHHOM MTaMsTH B IPOU3BOJIBHYIO ITAMATh UJIU HA
BBIXO/JI TEHEPATOpA.
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[eH.CHrH. 1: Pe, 0 MPOM3E0AEHOMD CHIHaNa

10.0us

MHTEpnonup. MCTo4HMEK
1

Pucynok 21 OnmpoHabHBINA T€HEPaTOp MPOU3BOIBHBIX (POPM MO3BOJISIET 3aXBATHIBATH,
HU3MEHATD U ITOBTOPATH CUTHAJIBL.

Pemiuth: MHTErpanus ceMu NpudoOpPoB B 0JHOM OTKPbIBAEeT HOBbIE BO3MOKHOCTH
u3MepeHuni (MpoaoJKeHne)

Bcerpoennsiii DVM: CranaaprHblii 3-3Ha4HbIN HM(POBOIi BOJILTMETP

BerpoeHnslit 3-pa3psaHblii BOJIBTMETP BXOJUT B CTAHIAPTHYIO KOMIUIEKTAIMIO OCIHIUIOrpada
AnbsdaTpex cepun C7 —300. BonbTmerp paboraer yepe3 Te ke MPOOHMKH, YTO U KaHAJIbI
ocumorpaga. Tem He MeHee, U3MEPEHNUs! BOJIbTMETPOM MPOU3BOATCS HE3ABUCUMO OT CUCTEMBI
cOopa 1 3amycka ocuuiorpada, Tak 4To Bbl MOKETe IPOU3BOIUTH KAK U3MEPEHUS BOIBTMETPOM,
TaKk M 3axBaT OCHMJUIOTPaMM IpU TOM K€ MOAKIIOYEHMH NPOOHUKOB. [laHHBIE BOJILTMETpa
0TOOpakeHbI BCET/a, COXPaHssA Ha BUAY ObICTpbIE XapaKTEPHU3YIOIINE U3MEPEHUSI.
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Bonsti.

Mepem. Tok., RMS

Pucynok 22 [{uhpoBoii BOIBTMETP U CYETUUK MOAKIIOUEHBI K MPOOHUKAM, HO HE OKa3bIBAIOT
BIIMSIHHE HA COOP JTAHHBIX

I/IHTeI‘pHpOBaHHbIe H3MEPECHUA YaCTOThI: CTaH}IapTHI)Iﬁ 8-3HAYHBII CYETYHK U CymmarTtop

Tpa,[[I/II_II/IOHHHﬁ CUCTUYHK B ocuI/Innorpa(bax O6J'Ia,Z[aeT TOJIBKO IIATBIO WJIM IICCTBIO paspAdaMH
paspC€iCcHusA, KOTOPbIX MOKCT OBITH HEJO0CTAaTOYHO AJIA OOIBIIMHCTBA IIPOBOAUMBIX I/ISMepeHI/Iﬁ
KpHTquCKOﬁ YaCTOTHI.

C nomompio cragapTHoro 8-paspsimHoro cuerynka AnbdpaTpex cepum C7 — 300 BBl MOXeTe
MPOBOJIUTh M3MEPEHUS] C TaKOW TOYHOCTHIO, KOTOPYIO BBl OOBIYHO OXKHJIA€TE€ TOJBKO OT
oTaenbpHOro mprbopa. Tak Kak BCTPOEHHBIN CUETYMK U3MEPSET YaCTOTY C HITUPHUHON TOJIOCH JI0
1,0 I'T, BBI MOKETE UCIIOJIB30BAThH €r0 TAKXKE JIJIT MHOTUX BBICOKOYACTOTHBIX MPUIIOKEHUH.
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Peskidm feMoHCTpALMA

Hanneie
94 Af 9E 4z

OZ96A55D
OZ96A55D Og 05 00 02 04
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ovF
OED
OED 10 AD A3 A4 b6 22 AT 24

Dunetpoeate no KM

Pucynox 23 Cymmarop BBITIOJIHSET pacueT COOBITHH, YAOBIECTBOPSIOUINX YCIOBUSAM 3aITyCcKa

@yHKIMA cymMMaTopa CUeTYHKa J00aBIAET elle OAHY LIEHHYI0 OCOOEHHOCTh K ociuiuiorpady.
CymMmaTop MOXET MOCYUTATh KOJMYECTBO COOBITUM (CyMMHpPOBaTh), a TaKKe MOXKET
KOHTPOJMPOBATh KOJWYECTBO COOBITUH, YAOBJIETBOPSAIOLIMX YCIOBUAM 3amycka. Cymmarop
coObITHil He TpeOyeT (axkTuyeckoro 3amycka. TpeOyercs TOJBKO COOBITHE, YAOBJIETBOPSAIOLIEE
YCIOBUSAM 3alycka. J[pyruMu cioBaMH, CyMMaToOp MOKET KOHTPOJIMPOBATh COOBITUS OBICTpEe,
YeM 4acToTa cpabaTbIBaHMsI TPUITEPA, 10 25 MUIUIMOHOB COOBITUH B CeKYHY ((PYHKLIUS BpeMEeHU
ylepxaHus ocuuiiorpaga, Kotopbiii umeer MunumyM 40 He). Ha pucynke 23 nokasaH npumep
CyMMaTopa, MOJCUNUTHIBAIOLIETO KOJUYECTBO MAKeTOB ¢ omuoOkamu Out-pasaenurenss CAN-FD
CRC, xoTOpBIE IPOUCXOANIIN B YCTPONCTBE.
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PemuTh: annapaTHblii TeCT 0 MacKe/npeaeaam (ONuus) MO3B0JIsIE€T OLEHUTD
NMPON3BOINTEILHOCTDH Balllero yCTpoiicTBa

Pesm nemoHCTpaLMM s/ 40.00ns AETO £ 1 1.40%

Mrorm | [E]

10.0:1

Pucynok 24 AnmapaTHoe TeCTUPOBAaHUE MO MAaCKe MO3BOJISIET ONPEAENIATh HapyIIeHUs (pOpMbI
CUTHaJa

Ecnmu BBl mpoBOJIUTE TPOM3BOJICTBCHHBIC HUCIBITAHUS HA MPOXOXKICHUE/HEPOXOXKICHUE I10
OIpENEICHHBIM CTaHAapTaM, JIMOO TECTHPYeTe CUTHAJI Ha peJKHEe AaHOMAllMU, TEeCT IO
Macke/Tipeiely MOXeT ObITh IeHHbIM HHCTpyMeHToM. AnbhaTpek cepun C7 — 300 ocHamien
MOIIIHBIM aNmnapaTHBIM OOECHeuYeHHUEeM [IJIsl BBITIONHEHHUS TecTa MO MacKe, KOTOPBI MOKET
BBIOIHUTH A0 270 000 TecToB B cekyHIy. Bl MoXeTe BbIOpaTh HECKOJIBKO KPUTEPUEB TECTA, B
TOM YHCII€ BO3MOXHOCTh 3aIyCKaTh TECTHI ISl OMPEACIEHHOTr0 KOJIMYecTBa cOopa JaHHBIX, B
oTpeielIeHHOe BpeMs, 00 10 0OHapyKeHus cOosl.
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Pemunts: UHTErpupoBanHas GQyHKIUA U3MEPEHUS U AHAJIM3Aa MOLITHOCTH
(omus) ynpouaer n3MepeHm{

ABTO

Pucynok 25 UnTterpupoBannas (GyHKIUS U3MEPEHHS] MOIITHOCTH MO3BOJISIET OBICTPO
aHAJIM3UPOBATH UCTOYHHUKHU SHEPTUU U SHEPTONOTPEOIISIONINEe YCTPOICTRA.

Korz[a BbI pa60TaeTe C UMITYJIbCHBIMH HUCTOYHUKAMU IMUTAHUA U CHUIIOBBIMU YCTpOfICTBaMH,
MPHUIOKCHHUC IS U3SMCPCHUA MOIIHOCTHU o0ecrneynuBaeT NOIHBIH Ha6op JIA I/ISMGpGHI/Iﬁ M aHajin3a
MOIITHOCTH B ocummorpa(be.

B xommekre ¢ AnbpaTpex cepun C7 — 300 maxoautcs munensust mast U1881A mns makera
MPOrpaMMHOTO 00ecTieueHusI, MPeTHA3HAYeHHOT0 JJIs aHann3a MoIHocTu Ha 0ase T1K, koTopsrit
oOecrieunBaeT JOMOIHUTEIbHbIE aBTOHOMHBIE U3MEPEHHS U TeHEePallii0 OTUYETOB.

KpomMe TOro, ectb HECKOJbKO CHJIOBBIX HPOOHUKOB, KOTOpPBIE YIPOILAIOT aHAJIW3 BallluX
UCTOYHUKOB NMUTaHUs (HAIIpUMEp, UMITYJIbCHOTO MCTOYHHMKA MUTAHUS) U SHEPronoTPeOIsIOINX
YCTpOMCTB (Hampumep, Oatapen).

PeminTh: ananu3 Buaeocuraasna (omus)

Brimonnasiere mu Bl 0TiIanKy ObITOBOM 3nekTpoHukn ¢ HDTV wmim npoektupyere ycTpoucTBo,
npuioxkenue s usmepenns HDTV obecnieunBaeT nmoanepkky pasnuyHbix cranaapros HDTV
JUIS 3aITyCKA U aHaIu3a.

B To Bpems kak TeXHHMYECKHE MapameTpbl ocuuuiorpada oTBEHarOT 3a KIIOYeBble (YHKIIUH,
o0Jeryaroniye OTIaAKy M YCTpaHEHHE HEIOJaJ0K, JOMOJHUTENbHbIe (DYHKIIMH MOTYT OBITH
YUYTEHBI TP BBIOOpE ocumiiorpaga.

O01Ias CTOUMOCTD BJIAJICHUSA

AnesdaTpek cepun C7 — 300 xapakTepu3yeTcss Ype3BbIYAHO HU3KOH CTOMMOCTHIO BiajcHus. B
TE€YEHHE JIMUPYIOIIEr0o B OTpacid CpelHUM BpeMeHeM HapaOoTku Ha oTka3 (MTBF) Gonee
250 000 yacoB ¥ TUIUPYIOIINM Ha PHIHKE MIEPHOAOM KATMOPOBKH MPOJOIDKUTENLHOCTRIO 3 TOAa,
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BBl MOYKETE OBITh YBEPEHBI B TOM, UTO Bamm uHBeCTUIMU B AnbhaTpek cepun C7 — 300 Oyayt
3alUIIeHbl Ha Joarue roapl. KpoMe Toro, ¢ n3aMeHeHneM notpeGHoCTel B OyayIieM, Bbl MOKETe
IpUOOpPECTH MMEHHO TO, YTO BaM HY)KHO CEroJHs. 3aTeM II0 Mepe pPa3BUTUS IPOEKTOB, B
Oyay1ieM, OOHOBUTH I0JIOCY MPOITYCKAHUS WIIN OIIIHIO.

IIpenoagaBareyb U y4eOHbIIH KOMILJIEKT

VueOHbIH KOMILIEKT MO3BOJISIET HOBBIM COTPYAHUKAM OBICTPO MO3HAKOMHUTHCS C OCIIAILIOrpadoM.
[IpenogaBaTea MOTYT HAyYWTh CBOMX CTYICHTOB BBINOJHATH 0a30BbIC M3MEPEHUS, a TaKKe
NOJETUThCS 3HaHWsMU 00 ocuwwiorpade. Kommiekr Bkiarouaer B ceOs TPEHHPOBOUYHBIC
HHCTPYMCHTBI, CO3JaHHBIC CIICLHIUAJIbHO IJId CTYACHTOB U HpeHOHaBaTeHeﬁ SJICKTPOTCXHUYCCKUX
n (1)I/I3I/I‘ICCKI/IX CHCHHaﬂbHOCTeﬁ. On COACPIKUT MAaCCUB BCTPOCHHLIX TPCHUPOBOYHLIX CUI'HAJIOB,
BCCOOBEMITIONIEE JTA0OOPATOPHOE PYKOBOJICTBO, Y4€OHOE MOCOOHE, HAITMCAHHOE CIICIUATIBHO IS
CTyJIeHTOB OakanaBpuata u mnpeseHTtanus PowerPoint mis mpodeccopoB u nmabopaHTOB,
colepkamniyro 6a3oByr0 WHpopManuio o ocuuuiorpade. BerpoeHHbie o0yyaroniye CUTHAJBI
BKJIFOUCHBI B CTaHJAPTHYIO KOMIUICKTANMIO ociuiorpada, B TO Bpems Kak JiabopatopHoe
PYKOBOJICTBO ¥ HA0OP CIIAiIOB JOCTYITHBI JJIs 3arPy3KH.

Bcerpoennbie BcnoMorarebHbIe (PYHKIMU

B nomonHeHre K yaeOHOMY KOMILUIEKTY, OCIMILIOrpad) BKIOYACT HHTETPUPOBAHHYIO
CIIPABOYHYIO CUCTEMY. [[MUTENbHOE HAKATHE KIIABUIIM UJIM IPOTPAMMHOM KHOIIKU BbI3bIBAET
KpaTKuii 0030p, 0OBSCHSIONINH, KaK UCIIOJBL30BATh ATY (YHKITHIO.

30-1HeBHAs1 IpPOOHAsI JIMLIEH3HSI

AnbdaTpek cepun C7 — 300 mocrapinsiercs: ¢ ogHopa3oBoii 30-aHeBHON, TPOOHOH JTHUIIEH3UEH,
aKTUBUPYIOILAs BCE JOMOJHUTENbHbIE (PYHKIMHN. Bbl MOXKeTe HayaTh UCN0b30BaTh 30-THEBHYIO
poOHYIO BEPCHIO B JI000I MOMeHT. Kpome TOoro, BBl MOYKETE UCTIOIB30BATh OTACIbHBIE
nornonHUTenbHbIE QyHKIMH 30-AHEBHOM MTPOOHOI JUIIEH3UHU B JII000€ BpeMs. DTO TO3BOJISIET
BaM IOJIyYUTh B AEUCTBUTEIBHOCTH 60-1HEBHYIO TPOOHYIO JUIEH3UIO KAXKAON JOMOJIHUTEIBHON

(GYHKIHIH.

HccaenoBanus CJIeayromero mNoKoJeHus

Bcee ocimnorpagst AnbdaTpek cepun C7 — 300 nmocTaBistoTcs B CTaHIAPTHOM KOMILIEKTAllUU
¢ HagexxHbIM 500 MI'ny 10:1 naccuBHBIM IpoOHKKOM Ha KaHall. K Tomy sxe, MSO Bkitouaer B
ce0st ruOKuit Kabelnb, KOTOPBIN yrpoiaeT padoTy ¢ 16-1uppoBbIMU KaHATAMHU.
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TexHn4YecKHue XapaKTepPUCTUKHU

Hanmenosanue

3HayeHne

Monenu
ociyuorpagos

C7-312 |C7-314 |C7-322 | C7-324 |C7-332 |C7-334 |C7-352 | C7-354 | C7-302 |C7-304

ITonoca
nponyckanus (-3 1b)

100 MI'g 200 MI'g 350 MI'g 500 MTI'g 11T

Bpewms
HapacTaHMs/craaa
nx

<3,5HC <1,75 He <1 HC <700 HC <450 He

Bxonnbie
aHaJIOTOBBIC KaHAJIBI

Kananst
ocnmiorpaga
CMEIIaHHbIX
CHT'HAJIOB

* (C cepus)

2+16 | 4+16| 2+16 | 4+16 | 2+16 | 4+16 | 2+16 | 4+16 | 2+16 | 4+16

Makc. gactoTta
JIUCKPETU3AIHI

5 I'Be16/c
(1/2 xananoB);

5 I'Bb16/c B pexxuMe depenoBaHus (MoJI0BHHA KaHaoB); 2,5 ['Br1O/c (Bce
KaHaJIbl)

Makc. rmyOuHa
naMsTu

4 MBBIO U pe’XUM CerMEHTUPOBAHHOM MaMsTH B CTaHAAPTHOI KOMIUIEKTAIlMH

Hucnnei

EMKOCTHOH ceHCOpHBIH qucIIIel, moaiepKKa yIpaBiIeHus xKecTamu, 8,5 mroiiMoB (21,6 cm);
paspemienue 800x480, 64 ypoBHsI SpKOCTH

Makc. CKkOpoCTh

> 1 000 000 ocummiorpamm/c

OOHOBIICHHUS

Paspemenmue 1o 8 6uT (10 12 GUT C ycpeaHEeHHEM)

BEPTHKAIH

Koo uuuentt 1 MB/nen-5 B/nen; (1 MOM-50 Om) 1 MB/nen-5

OTKJIOHEHUS B/nen;

BerpochHsie ocuuiuiorpad, TreHepaTop CHTHAJOB CTaHAAPTHOM/TIPOM3BONILHON (OPMBI, aHaNIU3aToOp

H3MEpHTEIHbIC MPOTOKOJIOB (OIIIHHU ammapaTHOTO 3anycka 0 CHTHANaM M JEKOJMPOBAHHA MPOTOKOIOB

npuGopI MTOCTICTOBATENBHBIX [IIMH), BCTPOCHHBIH 3-pa3psaHbIi BOJBTMETDP U BCTPOSHHEIH 8-pa3psIHbIiA
4acTOTOMEp, OTIOJHUTENBHEIC MUPPOBBIE KaHATBI (ocIHIUIOTpad CMEIIaHHBIX CUTHAJIOB)

Orpanuuenue

TTOJIOCHI [MpubmmzurensHo 20 MI'1 (1o BEIOODY)

MPONYCKaHUs

Makc, BXOJHOE C mpo6rukom 10:1: 300 B (CK3); 300 B (CK3), 400 B (muk.), amHAMITYECKOE

HalpsiKeHue nepenanpsbkenne: 1,6 kB (uk.)

BxonHoi nmnenanc
1 Mom

1 MOwMm + 1%(14 n®) umu 50 Om + 1,5% (1o BeIOOpPY)

Koa@:@nunemm 5 uc/men-50 2 He/nen-50 c/nen 1 uc/nen-50 500 11c/161-50 ¢/
pa3BEPTKU c/nen c/nen
Ilorpemnocts

BPEMEHHOW HIKAJIbI

1,6x10°¢ + paxrop crapenus (0,5%10%/3a nepswiit rox)

Bunge! 3anycka

No mepenaay, ABYM IIOCIENOBATEIbHBIM IepernaiaM, JUIUTEIbHOCTH UMITYJIbca, KOJOBOMY
CJIOBY, MO JIIOOOMY W3 BBIOPaHHBIX MEPENaOB, HAPYIICHHIO BPEMCHHM HApaCTaHHsS/CIaaa,
N-My nepenany nakera, BBIPOXKACHHOMY HMITYJIbCY, HAPYIICHHIO BPEMEHH YCTaHOBJICHUs/
yllepKaHUs, BUJICOCUTHATY, BHICOCHTHAJIAM CTaHIapTOB TEIEBUAEHHS BBICOKOH UYETKOCTH
HDTV, curnaxam mma ARINC 429, CAN, FlexRay, 12C, 128, LIN, MIL-STD 1553, SPI,
UART/RS-232/422/485; ¢yukuus 3amycka kacaHuem mo 30He, curnanam mmH USB, CAN-
FD/CAN-dbc, SENT, CXPI, Manchester u NRZ; I1O ansi TeCTUpOBaHUS YCTPOUCTB ¢
6ecnipoBosibIM nHTepeiicom NFC un 3amyck no npotokony NFC

Wnrepdeiice BBOA-
BBIBOJIA

B CTAHJIApPTHOM KOMIUTIEKTanuy - mopt yerpoiictea USB (1 mwT.), xoct-nopt USB (2 mrt.);
ommuu: GPIB, LAN, VGA

I'abGapurHble

pasmepsl (ILIXBXT), 38,1x20,4x14,2
cM

Macca, kr 4.0

* Mogenu ocumiutorpadoB ¢ uaaekcoM "C" B MapKUPOBKHU JOTIOTHUTENFHO UMEIOT 16 TOTHYECKNX KaHAJIOB.
IIpumedanue- XapakTepUCTUKH TaOIUIBI | MOTYT OBITH YTOYHEHBI U (MJIH) TOTIOHEHB! B COOTBETCTBHHU C
KOHCTPYKTOPCKOH (paboueil) noKkyMeHTalueil Ha 000py0BaHue.
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