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Y4ye6HO-na6bopaTtopHble cteHabl K&H
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O KoMmnauumn K&H

HoBeMLumne TeXHONOrMmu N CUCTEMbI KOHTPONS KadecTsa no3sonunu komnaHum K&H MFG. CO.,
LTD, ¢ MomeHTa cBoero ocHoBaHus B 1979 roay B r.Tannen crate Nnaepom no nponssBoacTay U
nocTaBke COBpeMeHHbIX y4ebHbIX cuctemM Ha obpasoBaTenbHOM phiHke TanBaHs. CerogHs Mbl
npegnaraem LWMPOKUIA aCCOPTUMEHT NPOAYKLMN OT MAaKETOB U KOHTPOMbHO-U3MEPUTENBHbIX
npubopoB 40 pa3HOO6pPa3HOro ANeKTPOHHOI0,3MEKTPUYECKOTO U MEXAHUYECKOro y4ebHOoro
obopyanoBaHus, a Takke psg TPEHaXepoB U CTEHAOB Ansl U3yYeHUs1 MH(POPMaLMOHHbIX
TEXHOSMNOrMN, TENEKOMMYHUKaLUUA, PU3NKKU, XMMUU 1 BUOMEANLIMHDI.

Ha cerogHsLwHWin aeHb B Hawen komnaHum paboTtaet okono 200 yenosek. Hawwm ycunus
HanpaBneHbl Ha pa3paboTKky HOBbIX 06pa3oBaTeNnbHbIX NPOAYKTOB, HaNnpumep,
BblCOKOK@4eCTBEHHOMN MynbTUMELNNHON 06pa3oBaTenbHOM Cpeabl, C MOMOLLbIO KOTOPOW
6b1n0 Obl ierye NOHUMaTb U 3aKpennATb y4ebHbIN MaTepuan.

Komnanua K&H MFG. CO. LTD, aTo ognH n3 MnpoBbIX NUAEPOB cpean NnponsBoanuTenemn
yuyebHoro ob6opyaoBaHusa, obecnednBatolas nokynaTenemn cCoBpemMeHHoOn Npoaykumnen,
BbICOKOKAQ4€CTBEHHbLIM CEPBUCOM U 0GCNYXXNBAHUEM.

AesteAbHOCTb KoMnaHuu

e OpraHusauusa lNpoekTtoB

e BuinonHeHue NpoekToB

e ObyuyeHue & TexHuuyeckoe ObcnyxnsaHune

* PasButue YuyebHon Cucrtemsbl u lNnaHa

e [locTtaBka, YctaHoBKa 1 MicnbiTaHue Jlab. O6opynoBaHus
e ObyyeHue PykosoauTtenen u MHCTpykTOpOB
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BD-101 JlabopaTopua 419 3KCNEePUMEHTOB € 60/1bLUMMU AaHHbIMU

B otnuume ot TpaguumoHHoro obopygoeaHus ans paboTobl ¢
6onbWwMMKU gaHHbIMK, 3TO y4ebHoe obopyaoBaHue anst paboTbl
¢ GorbLUMMK AaHHBIMU NpeacTaBnseT cobol nerkoe obopynosaHue
ans pabotbl ¢ 6onbWKUMKM faHHBIMU, CNPOEKTUPOBAHHOE C
rMBK1MMM BO3MOXHOCTSIMU. [pOCTO BKMOUUTE €ro, M Knacc cpasy
xe npespatutcst B nabopatopuio 6onbLlumx gaHHbIx. bnarogaps
HaLuer dyHKUMM BbICTPOro Novcka M yCTpaHeHWs HeUCNpaBHOCTEN
nonb30BaTernb MOXET NErko BOCCTAaHOBUTb CUCTEMY B HECKOJILKO
LIaroB, ecnv BO3HUKHET cboi. CTyAeHTbl MOryT M3y4uTb BCHO
akocucteMy 6onbluMX AaHHbIX U paboTy Hawero o6opyaoBaHus
C nomollblo npunaraemoro sceobbemMniowero yyebHuka no
6onbLLIMM AaHHBIM.

COS-100 OkcnepuMeHTaNbHbIM MOAYb NpuaoxeHui Android

Cuctema Android, koTopasti B OCHOBHOM UCMONb3yeTcs Ans
MOBMNbHbLIX YCTPOMCTB, NpeacTasnseT cobon SApo onepauvoHHON
cuctembl Linux ¢ OTKPbITbIM UCXOAHBIM KOAOM. MpunoxeHus ans
Android WwMpoko ucnonb3yoTcsA U akTUBHO pa3pabaTtbiBatoTcs. B
COS-100 ncnonb3aytotest Android SDK (komnnekT ans paspaboTku
npunoxeHun Android), JDK (MHCTpyMeHTanbHbIN NakeT Ansa
pa3paboTku Java-npunoxenui) u Eclipse (MHTerpupoBaHHas cpeaa
pa3paboTku), 6ecnnaTHble U C OTKPbITbIM KOAOM.

COS-100 obecneuvviBaeT nonb3osartensam yaobHoe obyveHne
He TONbKO yCTaHOBKe cpeabl paspaboTkn Android-npunoxeHuni, HO
1 nporpammupoBaHunto Android-npunoxeHuin. NomMnuMo 03HakoMNeHVA
¢ 6a3oBbIMK NpUHUMNaMK cpeabl pa3paboTku Android paspaboTaHbl
TaloKe SKCNEPUMEHTbI C HEKOTOPbIMM U3 NpUnoxeHui. Kypc obydeHns
BKIIOYaET crneayllme TeMbl: U3y4eHUE onepaumoHHO cpeapbl
Eclipse, 3axBaT n3obpaxeHusi 1 otobpaxkeHne ¢ nomoubio YO
KaMepbl, paccMOTpeHne npobnemM cCOBMECTUMOCTU Bepcui
Android-npynoxeHui, 3HaKOMCTBO C 3NEKTPOHHbIMU KHUraMu 1 X
NpPYMEHEHWEM, NPUIIOXKEHUE aKcenepoMeTpa, NPUMEHEHNE KOHTPOIs
C NOMOLLbI0 CEHCOpHOM naHenwn. Kpome Toro, Ans nposedeHuUs
9KCNEPUMEHTOB MMEIOTCSA TaKke MoAynb npuemonepesavTuka
ZigBee n mopynb gatuvka ZigBee.

IOT-110 Obyuatowaa nnatpopma nitepHeta sewen (1oT)

PRIST.RU

10T-110 - 3TO cMCTeMHasA MaTdopMa, UHTErpupytoLas obyyeHve
no HanpaeneHnam nepudbepuiiHbie BbIYUCIEHNS, UCKYCCTBEHHbIN
MHTENNIEKT U MHTEPHET BeLueil. CUucTeMa BKJIHOHAET CEHCOPbI, MOAY/N
nepudepuiiHbIX BbIYUCIEHUA U YCKOPUTENN UCKYCCTBEHHOTO
vHTeNeKTa. MpeasiaraeMbiii Kypc JIabopaTopHOro NpakTUKyMa YeTKo M
nocsiefoBaTesIbHO CTPYKTYPUPOBAH, YTo obecneymBaeT BbICOKYHO
3¢bPEKTMBHOCTL NPAKTUHECKOrO M3YHEHUS A3THUKOB, CETEW U Pa3/MYHbIX
npunoxeruit. C nomowbto 10T-101 obyuatoLmecs CMOryT NoJslyunTb
HaBbIKW1 paboTbl C MHTEINEKTYAIbHBIMU MPUJIOXKEHWUSIMU UHTEPHETA
BeLlen u nepudepuinHbIX BoIMUCIEHWUNA.

Kaxablit U3 16 CEHCOPHbLIX MOAY/EeN BbINOJIHEH B OTAE/ILHOM
aNlOMUHUEBOM KOPIyCe CO BCTPOEHHbIM PpUKCATOPOM U NUTAETCA OT
nepesapsxaemMoin MTueBoi 6aTapen, NO3TOMY 3TU MOAY/IN MOXHO
pa3MeLLaTb Kak B Pas/IMYHbIX JIOKALUMAX, TaK U Ha yyebHOM cTeHae.
Ha3BaHue Kaxaoro AaTinka ykasaHo Ha Kopryce.



ITS-101A YyebHasa cMcTeMa MUHTEPHETAa C UCNoib30BaHneM npoTokona TCP/IP

CepnalTS-200 YyebHas cuctema lPv6

ITS-201 (xocT:KNMeHT) Cisco 1905

ITS-203

ITS-202 (xocT:cepBep) (MapwpyTu3aTop)

©® OCOBEHHOCTHM

1. MOHUTOpP NakeToB B peanbHOM BpeMeHU
- Mo3BonseT Habntogate TCP cermenTsl, IP gatarpammsl, ICMP
patarpammbl, UDP pgatarpammbl u ETHERNET
2. leHepaTop nakeToB
- CospgaHue aktuyeckmux cermeHtToB TCP, IP gatarpammbl,
ICMP patarpammsbl, UDP gatarpammbl y ETHERNET kagpos
- PyyHas unu nporpammupyemasi reHepauusi nakeTos
(pasmep naketoB go 1500 6anT)
3. MeHepaTop neperpysok
- Mporpammupyemble nonb3oBaTeNemM reHepauusi NakeToB cCo
ckopocTbio Ao 1,2 Méut
- MporpammupyemMblie nonb3oBaTeneM 3afepXXKn NakeTos,
owmnbku n notepun
4. NMporpamMupyemMblilt MapLLpyTU3aTop
- HactpauBaeTtcs B kKa4ecTBe MapLipyTusatopa unm xocrta
- Moxet amynupoBaTtb 6paHamayap unu NAT
- O6ecneunBaeT nnatgopmy Ansi yCTaHOBKM MOMb30BaTENbCKMX
ceTeBbIX COOBLLEHWI npoLeayp U SKCNepUuMEHTOB.

B pesynsrarte 6ypHoro pocrta ymcna pasHoobpasHbiX ceTeBbIX
M MOGUNBHBIXYCTPOWCTB, a Takke rmobanbHOro pacnpocTpaHeHust
ceTeBbIX TEXHONOrMI npoTokona Ipv4 okasanocb HeAOCTaTOYHO,
1 6bin paspaboTaH MHTEPHET-NPOTOKON HOBOro NokoneHus (Ipve).

Kpome obecneyeHus 6onbliero agpecHoro npocTpaHcTea
Ipv6 He TonbKo NoBbIWaeT 3P PeKTUBHOCTb MapLpyTusaumnm
1 6e30NacHOCTb CETEBOINO YPOBHS (BCTPOEHHbIA MEXaHU3M
wudposaHus IPSec), Ho Takxe No Xxo4y pa3BUTMA NpoTokona
cos3gaeT HoBble cnocobbl agpecauun u 6onee npoaBUHYThHIE
MexaHu3mbl QoS.

HasHauyeHue cepun ITS-200 - gaTb CTyAEHTAM SICHbIE U
BceobGbemMnoLLme 3HaHWA 0 NPOTOoKone M pabovmx xapakTepucTmkax
cneundukaumm IPv6. NMonHas cuctema Bknovaet: ITS-201
(xocT:knueHT), ITS-202 (xocT:cepsep) n 1 TS-203 (MapLupyTH3aTop).
Mmes aTn Tpu ycTpoicTBa, MOXHO NPOBOAUTL Kak rpynnoBble,
TaK v oTAEeNbHbIE 3KCNEPUMEHTbI.

IOT-100 MHHOBALMOHHAA 3KCNEepUMeHTaNnbHaAa nnatdopma loT

MHHOBaUWoOHHas akcnepumeHTansHasa nnatgopma loT (I0T-100)
SIBNSIETCA pelleHneM ansi akcnepumeHTanbHblx cuctem loT Ha
6a3e mogynen. OHa CTPOUTCA M3 PasNUYHbIX NaT KOMMYHUKALIMOHHbBIX
y3noB, Moaynew 4aT4MKoB, MHTErpUpoBaHHoro 6ecnpoBoaHoOro
LUN03a U NPUNOXEHUI C OTKPbITbIM KOAOM. TeMbl 9KCMEPUMEHTOB
BKITHOYAOT HE TONbKO TPaAMLIMOHHYIO "6eCcnpoBOAHY0 CEHCOPHYHO
TEXHOMOrM0", HO U pa3paboTKy BCTPOEHHbIX CUCTEM, TEXHOMOTUIO
M3MepEeHUI C NOMOLLIbIO UHTENNEKTyanbHbIX 4aTYMKOB, TEXHOMOTMIO
noctpoeHus loT, TexHonoruo ynpasneHms mukpocxemamu [oT u
TexHuyeckue npunoxeHus loT.

10T-100 paboTaeT ¢ 4 pa3HbiMu 6ecnpoBOAHbIMM NPOTOKONAMMU:
ZigBee, Bluetooth, WiFi n EnOcean. MNonb3oBaTtens MoXeT BbIbpaTh
ofHy (MNK Heckonbko) 6ecnpoBOAHbLIX CEHCOPHbIX TEXHOMOTUI U
nepefasaTh AaHHbIE Ha MHTErpMpPOBaHHbIN 6eCNPOBOAHbIN LLUNIO3
no npotokony MQTT (Message Queuing Telemetry Transport)
ansa HabnoaeHus.



KL-900A CteHp «OCHOBbDI
TeNeKOMMYHUKALMNOHHOWN TEXHUKU»

® OCOBEHHOCTU

1. Y4yebHbIi CTEHO COCTOUT U3 MOAYNEN C ANEKTPUYECKUMM
cxemamu ansi nposefeHust akcnepumeHToB. OH MoXeT
MCNONb30BaTLCA NPU U3YHEHUU OAUCLMUNINH, CBSA3aHHbIX
C pacCMOTPEHUEeM OCHOBHbIX MpUHUMUNOB paboThl
TeNneKoMMYHUKaLUMOHHOro o6opynoBaHus.

2. Hannune BCTPOEHHOrO MCTOMHMKA 3NEeKTPONMTaHus 1 6noka
reHepaLum CUrHanoB No3BonsioT 06y4aeMbIM CAMOCTOSITENbHO
NpMAYMbIBaTb U BbINOMHATL 3KCNEPUMEHTbLI NPU YCNOBUU
MCNOmb30BaHWUs ocuunnorpadca unu aHanusartopa crekTpa.

3. OTKkpbITas MoaynbHas apxuTtektypa y4ebHoro cteHaa
KL-900A nossonsieT paclumpsaTb nepeyveHb BblNONMHAEMbIX
3KCNEepPUMEHTOB.

KL-900C AM /FM /ASK /FSK
I'IpMeMo-nepep,arou.wle CUNCTEeMbDbI

Cucrtema nepegatyunka u npuemHuka AM/MM/AMH/MYMH
KL-900C siBnsieTcss MHOroyHKLMOHaNbLHON aBTOHOMHOM
CUCTEMOW, NpeaHa3HayYeHHOoM ans NPOBEOEHNS SKCNIePUMEHTOB
no nepeaaye AM/AMH n YM/YMH curHanos.

MonHasa cuctema cogepxut KL-900C1, KL-900C2 u
BOCEMb OTAENbHbLIX MOAYINek:

- Moaynu nepegatyuka n npuemHmka AM
- Moagynu nepegaTuvka u npuemHuka UM
* Mogynu nepefatumka un npuemHnka AMH/AM
- Mogynu nepegatumnka n npueMHuka YMu/AM

PRIST.RU

KL-900B YyebHblI CTEHA ANA U3YyYEHUA
AHANI0roBbIX YCTPOUCTB

YKB-TpaHCHBEP AMANA30HA 144MTL, C YOCTOTHOM MOAYAILMEN
YyebHbin cteHamoaenu KL-900B ansi MayyeHus aHanoroBbIx
YCTPOWCTB paAnOoCBs3n NO3BONSIET 03HAKOMUTBLCS C NPUHLMNaMu
paboTbl nopTaTuBHON paguMoctaHuuu, pabotawwe B YKB-
ownanasoHe Ha vYacTtoTe 144Mlu.
OnekTpuyeckas cxema nopTaTMBHOM paanoCcTaHLUN COCTOUT
13 4 6NOKOB :
npuMeMHuKa, nepegaTtyunka, ycunuTtens 3ByKoBOn 4acToTbl U
MWUKPOGOHHOrO NpeaycunuTens.
MpuHunnuanbHasscxemaYKB-TpaHcMBepaHaHeceHaHa
naHenuyyebHorocTeHaa, YTO NO3BONSET 3HAYUTENBHO
obnerynTb n3yyeHue npuHunnoB paboTeinOpTaTUBHOM
pagvMocTaHuum U ynyYwnTb Bocnpusitue ydyebHoromatepuana.

KL-900D
CncTeMbl BOJIOKOHHO-ONTMYECKOW CBA3M

BonokoHHO-oNTUYeCcKas CBA3b ABNAETCA OQHON U3 caMbix
NonynsipHbIX TEXHONOMMIN COBpEMEHHOCTM Grnarogaps BbiCOKOM
CcKOpoCTU nepegaym n 6onbLion NnponyckHon cnocobHocTu. B
KL-900D BonokoHHasi onTuka Mucnonb3yeTcs B Ka4ecTBe cpeabl
CBS3U B X0 € BCEro aKcnepumeHTa. Yyawmecs nony4yatoT
YyeTKoe NOHMMaHue NpuHumMna paboTbl BONOKOHHO-ONTUYECKOM
cBs3K Gnarogaps Tomy, 4TO B y4ebHON cucteMe npeayCcMoTpeEHb!
YeTblpe cnocoba nepegaym AaHHbIX (Mepegada BHYTpU MOAynNs,
nepepaava ot Moayns k mogynio, nepeaaya Nk-moaynb v nepeaava
moaynb-IK) n pasHble cnocobbl Moagynsauuu / gemoaynsuum
(CVSD - gpenbTa-moaynauuns ¢ HenpepbIBHO MeHSAOLWENCS
KpyTuM3Hon, YMH — yacToTHas MaHuUnNynauusa u ap.)



KL-900E TpeHaxep 61nxHen
6eckoHTakTHOM cBA3U (NFC)

@® OCOBEHHOCTA

1.
2.
3.

N o o~

8 aHTeHHbIX Mogynen

Perynvupyembiit gepxxatenb aHTEHHOro Moayns
lMonb3oBaTtenbckunin NHTepdenc Ha ceeToanoaax, KK un
KHOMKax

. CtangapTHbIi Mogynb NFC SOC

. Kaptbl Mifare S50 u Ultralight

. NDEF, NDEF vCard, P2P-nepegaya gaHHbIX U T.4.

. MonHoUEeHHbI NHCTPYMEHT ANsi NpoBeAeHUS yY4eOHbIX

akcnepumeHToB ¢ NFC oT hm3nyeckoro ypoBHsi 40 YPOBHS
NPUMNOXeHN

KL-920 MNMepepoBoy undpposon
KOMMYHWKALNOHHbIN MOAYb

@ OCOBEHHOCTU

1.

MonHas undpoBas nepefaya AaHHbIX, BKIOYAs CTapTOBbI
6uT, npeambyna, naeHTudmkaTop AaHHbIX ¢ FEC kogupoBaHue,
koguposaHue CRC, u cton-6uT.

. Bce umdbpoBbie AaHHbIe Npy nepesade KoaVPYHTCS C NOMOLLbIO

kopa MaHuyecTep, nepeq nepenadver yepe3d AMH unum YUMH
MoaynsiTop.

. ﬂOCTyI‘IHO nporpaMmmMupoBaHne caMmmnx oaHHbIX, CKOPOCTb

nepenayv aaHHbIX, npeambyna, naeHTudukaTop, v Wym oT
DIP-nepekntoyatenen

. FEC koguposaHne CRC mexaHuam, n ManyecTep MoryT BbiTb

BKITHOMEHbI UK BbIKIMKOYEHbI Npy 6ecnpoBoaHor nepeaadye ISM.

. Mepepnaya v npuem 3 Habopoe 3BykOBbIX curHanos 8 TDMA

kaHane vepe3 STS-1 u STM-1 dpelimos

. [iBa kaHana nepegayvn TDM ayavo curHana, MogynmpoBaHHOMo

PCM wnn A-Law/p-Law komnaHaep

KL-910
MNepenoBon KOMMYHMKALMOHHbIN MOAY b

® OCOBEHHOCTH

1. PaanuyHble Teopun u MeTofbl B COBPEMEHHbLIX CUCTEMAX CBA3MN
BKIoYaeT B cebsi umpoBoe koaupoBaHue / AekoanpoBaHue,
paannyHble LdpoBsble nocrieaosarensHble nopTbl, DTMF curHansl,
ASK/FSK/QPSK/TDM/PAM / FDM mogynsiunm / femogynsiumm
1 pUNLTPbI

2. KL-910 npegnaraeT nonb3osaTensiM He TONbKO KOMMNMEKCHbIE
aKcnepumeHTbl N0 NepeaoBbIM CUCTEMaM CBSA3U, HO Takxe
AKCMEePUMEHTbLI MO pasnuyHbIM NepudepuiHbIM yYCTPONCTBaM,
BKIMKOYas aHarnorosbivi / LMpoBoN hyHKUMOHArbHbIN reHepaTop,
yacToTomep, NpeobpasoBaTternb HaNPsPKEHNS-4AcToTa ... U T.A4.
Bce akcnepuMMeHTbl NPOBOAATCH C UCNONb30BaHUEM
ocuunnorpada, aHanmsaropa CrekTpa 1 florm4eckoro aHanuaaropa.

EMC-100 YyebHana cuctema EMI

Cunctema EMC-100 coctouT 13 gByX YacTei: ogHa - aTo
M3MepuTenbHbI NPMBOP, OCHALLEHHbIN PyHKLMEN N3MepeHUus
3MNeKTpoMarHUTHbIX nomex (EMI), B TOM Yncne KOHOYKTUBHBIX U
MHOYKTUBHBIX 31EKTPOMarHUTHbIX noMex. OH obecrneunBaeT KOHTPOIb
3NeKTPOMarHUTHbIX MOMEeX NPOAYKTOB nepe NpoBepkoii. Bropas
YacTb - 3TO y4ebHble Moy M1, KOTOpble 06ECreYnBatoT Ans yHaLLMXCs
NpOCTOTY BbINOMHEHWSI 3KCNMEPUMEHTOB U U3yyeHne 6a30Bbix
MPVHLMMNOB 3MEKTPOMArHUTHbIX NMOMEX U UX NOAABIEHNs Kak METoaa
60pbObI C HUIMK. HOBUYKM MOTYT M3Y4nUTb TEOPMIO ANEKTPOMArHUTHbBIX
nomMex, a Takxe MeToAbl MU3MepeHNsl U NoaaBNeHUs, KOTopble
NPYMEHSIIOT CNeLManucTbl Mo ANEKTPOMarHUTHON COBMECTUMOCTM.



MTS-Z80A CteHA onAa nsyyeHusa
MunkKponpoueccopa Z-80

MTS-Z80A nomoraet CTyAeHTam NOHATb, apXUTEKTYPY U
nporpammupoBanue Z-80 komnbioTepa. Cuctema coctouT us
NATU OCHOBHbIX YacTew: (1) Z-80 npoueccop (2) cucTteMHoM 1
nonb3oBartenbcko namsat (3) Habop MUKPOCXEM MUPOBOIO
cTtaHgapTa (4) ycTpoicTea BBoAa M BbiBoAa, U (5) BHELHUNA
MHTEepdenc.

CTyaneHTbl MOryT HabupaTb U peaakTUpoBaThb U KOAbI
nporpamm c MK, n HabntogaTbs MrHOBEHHBIN pe3ynbTaTt nocne
3arpy3ku 1 BbIMOMHEHUS NPOrpamMMbl U3 CUCTEMHON NaMsTK.
Otnapka dyHkumin goctynHa yepes MK nnu yepea cucteMHblii
MHTepdeEeNC C KnaBuaTypbl.

MTS-33T TpeHa)kep MHTeNIeKTYa/IbHOW
MUKPOMBbILLN

&
e ——
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MTS-33T no3sonsieT cTyAeHTaM BbIMOMHATL 3 Tuna
3KCMEPUMEHTOB C MUKPOMBILLIbIO Ha nabopaTopHOM cTone - 3T0
npoxoxaeHune nabupuHTa co CTeHKamu, NIMHeHoro nabupunHta
1 NpoCcnexvBaHne NIMHUIA. VIcnonb3ys UMEeKLLMECS CTEHbI U CTONKU
nabupuHTa, a Taloke NrioLLaaKN, OTCIIEXVBAIOLLME NMUHUK, CTYAEHTbI
MoryT 3hheKTUBHO 1 TMBKO co3aaBaThb YCNOBUS A5t IPOBEAEeHUsI
COOTBETCTBYIOLLErO 3KCNepUMeHTa.

M3yyeHune nporpaMMMpoBaH/s MUKPOKOHTponnepa ans Tpex
TUNOB MUKPOMbILLK - BaxkHast TeMa MTS-33T. CtygeHTbl MoryT
HabnoaaTs 3a NoBEAEHNEM MbILLM CPa3y Noche NporpaMmMMpoBaHUs,
3arpysku 1 BbINOIHEHNS Koda MUKPOKOHTponnepa.

MpenoctaeneHHoe umuTaumoHHoe MO No3BorsieT cTyaeHTam
co3faBaTb KapTbl MMHENHbIX Na6UPUHTOB M NAabUPUHTOB CO
cTeHamu Tak, YToGbl GbINO BUAHO, Kak MUKPOMBILLb MPOXOAUT
nabupuHT.

PRIST.RU

MTS-86C CteHa oNnAa nlyyeHus
Mukponpoueccopa lntel 8086

MTC-86C nomoraeTt CTyAeHTam NOHATb apXUTEKTYpPY U
nporpammupoBaHue 8086 komnbioTepa. Cuctema coctout m3
NSATU OCHOBHbIX YacTelt: (1) 8086 Mpoueccop (2) cuctemHoOM n
nonb3oBartenbcko namsatn (3) Habopa MUKPOCXEM MUPOBOIO
cTaHgapTa (4) ycTpoicTea BBoAa M BbiBoAa, U (5) BHELWHUI
MHTEepdenc.

CTyaeHTbl MOryT HabupaTb 1 peaakTMpoBaTh M KOAbl NporpaMm
¢ MK, n HabnogaTb MrHOBEHHbIV pe3ynbTaT Nocne 3arpy3ku 1
BbINOMHEHWUSI MPOrpaMMbl U3 cucteMHow namsati. Otnaaka dyHKUMA
pnoctynHa yepes K nnu yepes cucteMHbln HTEpPdENC C
KnaBuaTtypbl.

MTS-51 CreHp ana nsyvyeHuna
Mukponpoueccopa 8051

8051 - opurmHansHas Mukpocxema cemeiictea ycrpoicts MCS-51
npousBofcTea komnaHuu "Intel". 3TO aBTOHOMHbI MOLLHbINA 8-
pa3psiaHbIi MUKPOKOMMbIOTEP, OGbIMHO UCTOMb3YeMbIii B MPUNOXEHUSIX
KOHTPOSsi B peasnibHOM BpeMeHU. TpeHaxep Ha MUKPOKOMMNbIOTEPe
MTS-51 npeaHasHayeH AN U3y4yeHUs apxXuTeKTypbl U KOMaHA

MuKkpocxembl 8051.
ICE (Onuus)

1. BHyTpUCUCTEMHBIV aMYyNsTOP
32 KGant

2. BoikntoyaTenb TOYKM BO3MOXHOTO
npepbiBaHUsA

3. lar c 3axogom/war c o6xogom
Bbl3bIBAEMbIX TPOrpaMm

4. MonHasn Harpyska

5. Pernctp n pegaktop namsatu



MTS-54
YyebHaa nabopatopua MSP430

YuyebHas nabopatopust MSP430 - ato yyebHas nnatdopma,
npepHasHavYeHHas ansi usydeHns MMKpokoHTponnepa MSP430
ot koMmnaHum "Texas Instruments” (T1). B TpeHaxepHol cucteme
ncnonb3yeTcs MMKpokoHTponnep MSP430F5438A, nmetowwmi
CBEPXHU3KOe aHeprornoTpebneHme n CoOCTOALLMIN U3 HECKOMbKUX
nepudpepuiiHbIX Mogynen, npegHasHavYeHHbIX ANs pasnnyHbIX
aHanoroBbIX U LM POBbLIX MPUMOXKEHWIA.

OTOT TpeHaxep CoOepXWUT pasfnuyHblie YCTPOMCTBA BBOAA-
BblBOAA U HECKONbKO NPUMEPOB NMPUMNOXeEHUI, oT 6a30BOro
KOHTpONs BBOAA-BbIBOAA A0 NPOABUHYTHIX NPUMOXEHUNA,
6narogaps YeMy nonb3oBaTtenu cmoryT 6onee apdekTMBHO
n3yyatb ynpaeneHue yunom MSP430.

MTS-887 YuyebHasa nabopatopusa PIC16F

YyebHasa nabopatopua PIC16F MTS-887, B koTopon
ucnonb3yetcs mukpocxema PIC16F887 — 3To 8-paspsigHbiit
MWKPOKOHTpONMep ANs peanusaummn pasnnyHbIX 9KCNEPUMEHTOB
C ynpaBrneHMeM BBOAOM-BbIBOAOM. DTOT KOHTPOISep OcHaLleH
60ONbLUMHCTBOM MOLLHbBIX (OYHKLMIA, NPUCYLLMX COBPEMEHHBLIM
MMKpPOKOHTponnepam. Kpome Toro, ero MoXHO UCMonb30BaTh Anst
aBTOMaTM3auuu, ynpasneHus ABuratenem, MuaMepuTernbHbIMU
ycTpoircTBaMu, MexaHuyeckum obopygosaHmem u 1.4. PIC16F
nonynsipeH u LWMPOKO U3BeCTeH Griarogaps HEBLICOKOW LieHe,
LLIMPOKOMY CMEKTPY NPUMEHEHMS, BbICOKOW AOCTYNHOCTYU U
HageXHoW cTabunbHocTH.

MTS-887 conepxuT Heckorbko NepudepuinHbIX YCTPOWCTB OT
NPOCTLIX CBETOANOAOB [0 CITOXHOrO MOy EMKOCTHbIX 4aTYMKOB.
WMHTerpaums aTmx yCTporCTB NO3BOSSET KOHEYHBIM MOMb30BaTeENIsIM
co3faBaTb U peann3oBbiBaTb Pa3HOro poAa aKCNepUMEHTbI No
ynpasneHuto. C HawmnM yao6HbIM B MONb30BaHUM PyKOBOACTBOM
no NpoBeAEeHUI0 IKCNEPUMEHTOB U3yYeHUe ynpaBneHus ¢
NOMOLLIbIO MUKpOKOHTpornepa PIC cTaHOBUTCA NSt KOHEYHbIX
nons3oBarenen 6onee ycnewHbIM 1 3PEKTUBHBIM.

MTS-101 UHcTpykTOp no Arduino

Arduino — duaunyeckas BblYUCNUTENBHAsA Nnargopma ¢
OTKPbITbIM UCXOAHBLIM KOAOM Ha Gase NpocToK nnartel BBO4A—
BblBOAA U cpeAbl pa3paboTku, peanuaylowen A3bik Processing
/ Wiring. NMomumo yao6Horo B paboTe nporpaMmHo-annapaTHoro
uHTepdeica Arduino obnagaet MakcumanbHOW rMGKOCTbLIO,
oTBevaloLlen TpeboBaHUsIM camblX pa3HbiX MPOEKTOB.

WHctpykTop Ans Arduino MTS-101 obecneunsaeTt cpeay, B
koTopor Arduino B3aMMOAEUCTBYET C Pa3riMiyHbIMU 3NeKTPOHHbLIMU
ycTporicteamu (26 mogynbHbiMK GriokaMu) ¢ NpOCTbIMK Kogamm
1 coefuHeHVsIMU. bnarofapsi yH1BepcanbHOM MakeTHOM Mrate
yyawmmcest yao6HO COCTaBnsATb CXeMbl, KOTOpbIX HET B MTS-101.

MTS-200 UHcTpyKkTOp no Raspberry Pi

Raspberry Pi - 310 MMHM-KOMNbIOTEP, NO3BONSAIOLWMNIA NOAAM
BCEX BO3pacTOB UCCNefoBaTb MUP KOMMbIOTEPOB U HAyYMTbCS
KoAMpoBaTh Ha si3blkax NporpamMMMpoBaHus, Takux kak Scratch
vnu Python.

Kak 1 HacTonbHbIn MK, 3TOT KOMNbOTEP Pa3MEepPOM C KPeaUTHYHO
KapTy cnocobeH npocmaTpueath VIHTEpPHET, BOCMPOU3BOAUTL BUAEO,
co3faBatb 3M1EeKTPOHHbIe Tabnuubl, obpabaTbiBaTh TEKCTOBbLIE
OOKYMEHTbI U UrpaTtb B Urpbl.

MTS-200 Tutor ans Raspberry Pi npegoctaenset Raspberry
Pi cpeny ons B3anMogencTeus C BHELLHUM MMPOM Yepes pasivyHble
BMAbl ANEKTPOHUKM (16 aneKTpoHHbIX bnokos Faya-Nugget).

CTyneHTbl MoryT 3dppeKTMBHO M3y4aTb U CO3aaBaTh pasnimyHble
NpoekTbl LMdpoOBOro NpoM3BOAUTENS C NMOMOLLbIO MPOCTbLIX
coeMHeHui 1 npocTbix kogoB Python B npegoctaBneHHbIX
y4ebHbIXx nocobusix.



CI-33001C MakeTHasa nnata CPLD / FPGA

@® OCOBEHHOCTH

1. Mukpocxema Atmel ATF1508-15 CPLD coBmectuma c Altera
MAX 7128, conepxuT 128 mukposeek, 6onee 2500 ncnonbayembix
3aTBOpPOB, KOTOPbIE MOryT 6biTb NEepenporpaMmMmmpoBaHbI
6onee 10 TbicsY pas.

2. Altera MAX+PLUS?® Il ucrionbayetcst s paspaboTkn MAKPOCXEM,
npu aTom Ans paspaboTku, UMUTaUUK U peanusauum
uMdpPOBOI CXxeMbl NMONb3oBaTENU MOTYT UCNOMb30BaTh
rpacmyeckmit Unu TekcToBbIl pegakTop (cuHtakcuc HDL).

3. MNMporpamma 3arpyxaetcs 4yepes MK Ha mukpocxemy CPLD
Yepes napansnernbHblii NOPT C NoMoLLblo TexHonorum JTAG.

4. MNpocTow BBOA-BbIBOA AN151 NOBbILWEHUSA 3P HDEKTUBHOCTU
paspabotku.

5. PesepBupoBaHme LUMpoKoW obnactu pa3paboTkv annapatypbl
Ons MOAENUPOBaHMS CXEM U peanu3auuu cTyaeHYeCcKuX
NPOEKTOB.

6. Jlyuywee GlogxeTHOE peLueHue.

CIC-310 YyebHas cncrema ana pa3paborku
UM poOBbIX CXEM C MPOrpaMMUpyeMon
JNlorukon (BeHTUIbHOW MaTpuLEe)

CIC-310, cucrema paspabotkm CPLD/FPGA — aBTOHOMHas
cucTema, B COCTaB KOTOPOW BXOAST cTabunusmpoBaHHbie
MCTOYHUKN NUTAHUA MOCTOAHHOIO TOoKa, MakeTHas u
akcnepumeHTtansHas nnatbl. CIC-310 ncnonb3yetcs Takke
pa3spaboTumnkamu LMPOBbLIX CUCTEM NSt NPOBEPKU annaparypebl,
4YTO No3BONSET CTyAeHTaM 3ahPEeKTUBHO M3y4yaTb NPUHLMNGI
pa3paboTky LMPOBLIX CUCTEM.

® OCOBEHHOCTH

1. FPGA (FLEX 8000, 84 koHTakTa) nnarta paspaborymka

2. JkcnepumeHTanbHas naHenb BBOAA-BbIBOAA

3. MAX + PLUS uHCTpyMeHTanbHble NporpaMmHble cpeacrsa
(cTtyoeHyeckas Bepcus)

4. ucneTtyep nporpammHoro obecneyeHus ansa sarpysku
nporpamMm 1 CUCTEMHOIO NPOrpamMMMUpPOBaHUs

5. dkcnepuMmeHTanbHoe pykoBOACTBO

PRIST.RU

Cl-33004 3kcnepvmeHTanbHas riata CPLD /FPGA

® OCOBEHHOCTU

1. Mukpocxema Atmel ATF1504-15 CPLD coBmecTtuma c Altera
MAX7064, conepxut 64 mykposiyeek, 6onee 1000 ncnonb3yembix
3aTBOPOB, KOTOPbIe MOryT BbITb NEpenporpaMMMpoOBaHbl OKOMO
10 TbicsY pas.

2. Altera MAX+PLUS® Il NPUMEHSIETCS ANsi pa3paboTKN MUKPOCXEM,
nonb3oBaTenu KOTOPbIX MOTYT nerko paspabartbiBaThb,
MoZenupoBaTh U peanu3oBbiBaTh LMGPOBbLIE CXEMbI C MOMOLLbIO
rpachuyeckoro unu TekCcToBoro pegakropa (cuHtakc HDL).

3. Nporpamma 3arpyxaetcs yepe3 MK Ha Mmukpocxemy CPLD yepes
nocnepoBaTenbHbIA NOPT C NOMOLLbIo TexHomnorun JTAG.

4. O6ecneyvynBaloT NPOCTON BBOA-BbIBOA AN NOBbLIWEHUS
acppekTMBHOCTU pa3paboTku.

5. MopxoouTt ons paspaboTku HoBbix FPGA

6. Jlyywee 6rogxeTHOE peLleHune

CIC-560 MHorodyHKLMOHaIbHbIM y4ebHbIN CTeHA,
AJ19 U3y4eHUA NporpaMmMmnpyemMon BEHTUIbHOM
MaTpuLbl

@ OCOBEHHOCTH

1. Cucrema CIC-560 conepxuT Bce Heobxoaumoe Ansi pa3paboTku
CMNOXHbIX LIUGPOBLIX CXEM.

2. B HeWl umetoTcs aHanoro-uugposbie U Ludpo-aHanorosbie
npeobpasoBartenu, knasuatypa, aucrner XK, PS/2, VGA, UART,
nHTepdenc SCI, ceeToanoabl, 8-pa3psaHblii 7-CErMEHTHbIN
CBeTOAMOAHbIN Aucnnen, cxeMbl ynpaBneHus LaroBoro
nBuratens v asuratenst NOCTOSIHHOIO ToKa.

3. CricteMy MOXHO UCTONb30BaTh B y4EGHOM Kypce MO SMEeKTPOHUKE,
ANEeKTPOTEXHUKE, MHCOPMAaTUKE, CBA3W U aBTOMATU3aLUM.

4. WpeanbHo nogxoaut Ansi paspaboTynkoB MUKPOCXEM, UHXEHEPOB
HWOKP, cTyoeHToB 1 acnnpaHToB, 3aHMMaIOLLMXCS paspaboTkoi
MWKPOCXEM U NpOrpaMMHOro obecneyeHus.

5. MNosBonser paspabarbiBaTb U NPOBEPSTL 6a30BbIE U YCIOXKHEHHDbIE
uncpoBbIE CXeMbl, U3y4aTb LudpoByto 06paboTky curHanos 1
LINY/MCU Ha mukpocxemax MMNBM (nporpammupyemoit
Nonb30BaTeneM BEHTUIbHOM MatpuLbl) C 6OMbLUMM KONMMYECTBOM
3/1eMEHTOB U BbIBOJOB.



LV-200 UmuTtaTop nHtepdeica ssoaa /BbiBoaa nporpammbl LabvVIEW ™

TNa6opatopHbliii nHTepdeiic Beoaa/ssioaa LabVIEW ™ LV-200
- 9TO nNnaTtdopmMa Ansi co3haHusl annapaTtHoro U NporpaMMHOro
ob6ecneyeHunsi. OH npegnaraeT WUpokuii BbIGop moayner Beoaa /
BbIBOAA U NEpUEpPUNHBIX YCTPONCTB, UCMOMb3YEMbIX B PEanbHOM
MUpe, a Takke NPUMEHSIET A3blK NporpammupoBaHus LabVIEW ™
(G-kon), paspaboTaHHbIi komnaHuen “National Instruments”, ans
pa3paboTku nporpammMmHoro obecnedeHus. NMepegaya gaHHbIX
Mexay naboparopueit LV-200 1 KOMNbIOTEPOM OCYLLECTBNSAETCA
yepes uHTepderic USB. LV-200 coaepxut o6LmMpHOe pyKoBOACTBO
no nNpoBeAeHN0 3KCMEePUMEHTOB, KOTOPOe onucbiBaeT paboTy
cxeM BBoAa/BbiBoga n nepudepuinHbix yCTPOMUCTB, a Takxe
nporpaMmupoBaHue nporpamm ynpaeneHusi (BuptyanbHbie
MHCTPYMEHTbI) C MOMOLLbIO si3blka NporpaMmunpoBaHuns G-koa.

CIC-800A YuyebHbIN cTeHA NO U3yYeHuto nHTepdencos

YuebHnliii cteHa CIC-800A cocTouT M3 MHOrOYHKLMOHArNbHbIX
Moaynen nHTepdencoB, cpean KOTopbIX NocrieaosaTernbHbIN NopT
(RS - 232C), napannenbHbiii nopT (Centronics) n yHnsepcanbHas
nocnepoBartenbHas wuHa (USB 2.0). JaHHble nHTepdeiicbl MoryT
MCNONb30BaTbCA B Pa3NnyHbIX NepudepuiiHbIx yCTpoicTeax u Ans
uernei BbIMONMHEHNUs 3KCMEPUMEHTOB MOTyT GbiTb 06beaUHEHDbI C
Moaynsamu pacwmpenus. MNMporpammel 4na uHTepdericos RS-232C
n Centronics coBMECTMMbI C MOAYNSIMA HA OCHOBE MUKPOCXEM
Atmel n ucnoneaytot Microsoft Visual C++ 6.0 B kayecTBe cpeabl
paspaboTku. Mporpammbl MHTepdeiica USB 2.0 coBmecTuMbI C
MogynsiMu Ha ocHoee MukpocxeM Cypress 1 ucnonbaytoT Microsoft
Visual C++ 6.0 B kauecTBe cpeabl paspaboTku. Mayyas krnaccuyeckve
1 HoBeuwWwune nHTepdencol, obyyaemble MEOT BO3MOXHOCTb
nonyyntb 6onee nomnHble 1 LENOCTHble 3HaHUsA. Kpome Toro, B
KOMMMEKT NocTaBku y4eBHOro cTeHaa BXoAAT UCXoaHble Kofbl U
ucnonHsaemble annsl Ans AanbHenwero n3yyeHus.

CIC-910A YyebHasn nabopatopusa PSoC

@® OCOBEHHOCTH

_ CIC-910A copepxut nnaty cupmbl «Cypress» Cy8c27443
(28 BbIBOOOB) C NPOLECCOPOM MOLLIHOW rapBapACKOA apXUTEKTYPbI
CO cnegyrLWwMMuY Cneuvanm3npoBaHHbIMA XapaKTepUCTUKaMMU :
(1) Mpoueccop M8C co ckopocTbioao 24 MI'y,
(2) 12 aHanoroBbix 1 8 undposbix 6rnokos PSoC
(3) dnew-namsATs Ha 16K6 ana xpaHeHus nporpamm ¢ 50,000

uMKnamu 3anucu / ctupaHus

(4) CtaTnyeckasi namaTb ANst XPaHEHUS AaHHbIX Ha 256 6anTt
(5) OTnnuHoe cooTHoleHne LeHa/ahhekTMBHOCTb



B KL-100 CTeHa Ans npakTUYecknx
3aHATMIN NO 3/IEKTPUYECKMM LienaM

+ [Mop.envnpOBaHMe]

Cteng KL-100 anst npakTMYecKnx 3aHsTUIA MO aNeKTPUHECKUM
LiensiM — KOMMIIeKCHasi aBTOHOMHas cucTemMa, npeaHasHaveHHas ans
0byyeHrst n NpoBeAeHWst KCNEPUMEHTOB C 3NEKTPUYECKUMM LIENSMU.

Bce obopynoBaH1e, HeobxoauMoe Arisi NPOBEAEHNS 9KCNEPUMEHTOB
C AMEKTPUYECKUMM LIENSIMM, Takoe Kak Brok nutanmus, dyHKLMOHaNbHbIN
reHepaTop, aHanorosble U LU pPoBbIE N3MepUTENbHbIE NPUBOPHI
YCTaHOBMNEHO B rMaBHOM 6noke.

11 Moaynew oxsaTbIBatoT LUIMPOKWIA CNEKTP OCHOBHbLIX TEM B 06nacTtn
JMEKTPUYECKUX CXeM . PaKTUYECKMN 3TO NO3BOMNAET IKOHOMUTL BpEMSI
M peHbrn Kak Ana obyvyawuwmxcsa, Tak 1 AN UHXEHepOos,
3anHTEpecoBaHHbIX B 00y4eHWn, pa3paboTke U UCNbITaHWW OMbITHLIX
9K3eMMNISPoB Lenen.

1 ide@Lab-200 UnTennexTyansHas umdposas
UMNTaALMOHHAaA yyebHaa nabopatopusa

ide@Lab-200 -310 UMdpoBas y4ebHas crcTeMa, KoTopast UCTIoNb3YeT
KOMMIEKCHY!0 annapaTHyto nnatdopmy, SKcnepuMeHTaribHbIE Moaynv
1 NporpaMmHyio nnatgopmy, 4Tobbl NOMOYL CTYAEHTaM B U3y4YeHUU
OCHOBHbIX NpeaMeTOoB B obnactu ONMEeKTPOHUKHU. AnnapaTHaﬂ
nnatgopma COCTOUT U3 HECKONbKUX U3MEPUTENbHBIX MPUBOPOB, Takwx,
Kak ocuunnorpad, nornyeckuit aHannaaTop, yHKLUMOHaNbHbI
reHepartop npsmMoro Luudgposoro CuHtesa, UndpoBble MyNLTUMETPSI
1 NpOrpaMmMpyeMmblii UCTOYHUK MUTaHKS, a Taioke Briok oTobpaxxeHus
BbIXOAHOrO CUrHana. OKCnepuMeHTanbHble MOAYNN OXBaTbIBaOT
BCE OCHOBHbIE TEMbI N0 ANEKTPOHHBLIM YCTPOICTBaM, U3y4yaemble
CTyAeHTaMu, B TOM YUCIe OCHOBHbIE ANIEKTPUYECKUE CXEMBI,
NEKTPOHHbIE CXEMbI U LM(PPOBbLIE CXEMBI.

B KL-200 YuebHbIN cTeHA ANA U3yyeHns
aHaJIOrOBbIX 3JIEKTPUYECKUX CXEM

+ [MOAenMpOBaHMe]

©® OCOBEHHOCTH

1. NpepHa3HayeH AN 9KCNEPUMEHTOB C 3NEKTPOHHBIMU CXemMamm U
Nony4YeHus onbiTa B X NPOEKTMPOBaHWUK

2. WHTerpauusi yuebHOro CTeHaa 1 Moayrneii Co cxemamu Anist NPoBEAEHNS!
3KCNEPUMEHTOB MO3BONSKOT HA NPAKTUKe peanv3oBaTth NOMHOLEHHbIV
y4ebHbIN KypC MO aHarnorosblM 3M1EKTPOHHBLIM CXemMam

3. MonHoueHHbIe y4ebHble MOAYNM ANs BbINOMHEHUS 9KCNEPUMEHTOB
obneryatot 06yyeHue u aenaioT ero 6onee appeKTUBHLIM

4. B kKOMNNeKT NOCTaBkM y4ebHOro cTeHaa BXOAMT yHUBEpPCarbHbIN
MaKeT neKTPOHHOW CXeMbl ANsi pa3paboTkn 1 NPOBEPKM MPOTOTUNOB
3NEKTPUYECKUX CXEM

5. Bce moaynu cHabxeHbl 8-Mn pa3psaHbIMU ABYXNO3ULMOHHBIMU
MUKpONepeKrioYaTensiMmn Anst UMUTaLMU HEVCTIPABHOCTEN SMEKTPUYECKUX
cxem

6. [inst ynobcTtBa XpaHeHWs 1 TPaHCMOPTUPOBKU BCE MOAYINW pa3meLLialoTcst
B OTAENbHbIX pyTNspax

7. Oby4yeHune Ha 6a3e KOMMbIOTEPA BKIOYEHO.

) ETS-8000A OcHoOBHoO# UMdPOBOI TPEHAXEP

@® OCOBEHHOCTU

1. MpumeHseTca ANA 3KCNEPUMEHTOB U pa3paboTok ¢ KOMOMHATOPHON
TIOMMKOW U NOCNeA0BaTENbHOW NOMUKON

2. VineanbHoe CpeacTBo ANs N3y4eHUst OCHOB LIMGPPOBbIX JTOMMYECKUX CXEM

3. BknioyaeT B cebs Bce Heobxoaumble ycTpoiicTea, obecneuvsaiome
nuTaHve, nogadvy CMrHanoB n uamepeHus, Ans ynobcTea nposeaeHus
OnbITOB

4. TMBKOCTb M BO3MOXHOCTb pPaCLLMpEHUS SKCNIEPYMEHTOB C UCTIONE30BaHUEM
yHMBEpPCarnbHOW MakeTHOWN nnaThbl

5. Bce Bnoku nUTaHvs MEIOT 3aLuUTy OT Neperpysku

6. MHTepaKkTUBHBIA KOMNBIOTEPHBIN PEeXUM npeaycmaTpusaeT
MCTonNb30BaHNE NPOrPaMMHOIO MOAENMPOBaHWS U annapatHOM MMUTaLMn

B KL-210 YyebHbIN cTeHa ANA n3yvyeHna 6a30BbIX 31€KTPUYECKUX CXEM

YuebHbiit cteHa KL-210 ans usyyeHns 6a30BbiX 3MEKTPUHECKUX CXEM

SIBNSIETCA CaMOA0CTaTOYHON NONHOMYHKUUOHANbHOW CUCTEMON Ans
U3y4eHUs ANEKTPUYECKMX CXEM U YCTPOWCTB, Hamboree YacTo UCNoNb3yeMblX
Ha npakTuke.

Bce ycTpoiicTBa, Heobxoaumble Ans NPOBEAEHUSA SKCNEPMMEHTOB

pacnonaraloTcsl B rmaBHOM Moayne, a u3yvyaemMmble CXeMbl U YyCTPONCTBa
SBNSATCSA YaCTbio Pa3nMyHbIX MOAYNen.

+ | MOAeﬂVIDOBaHVIe]

PRIST.RU

MpeanbHO NOAXOaUT ANS U3yYeHUst NPUHLMNOB paboThl ANeKTPUYECKMX

CXeM, UCMOSIb3yEMbIX B AMEKTPOTEXHUKE, AMEKTPOMEXaHUKE, aBTOMaTHKe,
aBTOMEXaHuKe, B Hay4YHOWN Y NPOMBILLUNEHHOW 3NEKTPOHHON TEXHUKE.



B KL-300 YuebHbIii cTeHa AN ) KL-310 UudpoBoit nornyeckunii TpeHaxep
n3y4yeHuns LMdpOoBbIX CXEM

+(Mopenuposatme)

©® OCOBEHHOCTH ® OCOBEHHOCTH

1. YuebHblii CTeHa MOXET MCNONb30BaThCA ANS NPOEKTUPOBAHMS 1. KL-310 npeacrasnsieT coboit TpeHaxep C nexalleil B ero ocHose
M 3KCMEePUMEHTOB CO CXeMaMn KOMBMHALIMOHHOW NOTUKMY, NOrM4ecKon CXemoin CMOXHOro NPorpamMmmupyemMoro norm4eckoro
nocneaoBaTenbHON NOMMKU U MUKponpoLieccopamm yctpoiictea (CPLD).

2. VinearnbHo noaxoauT Ansi U3ydeHMst OCHOB LIMGPPOBOI CXEMOTEXHUKU 2. laHHbIN TpeHaxep NPpUMEHUM ANt KOMOUHUPOBAHHbIX U

3. BCTPOEHHbBI UCTOYHMK SNEKTPONUTAHWSA, reHepaTop CUrHarnos 1 nocnegoBaresibHbIX IOrMHECKUX CXeM, a Takke, AN NpoeKTMpoBaHnA
13MepUTenbHbie YCTpOiicTBa OfreratoT NpoBeaeH e SKCTIEPUMEHTOB CXem MUKponpoLieccopa 1 NpoBeaeHns 3KCNEPUMEHTOB C HUMMU.

4. MNepeyeHb BbIMNOMHAEMbIX 3KCMIEPUMEHTOB MOXHO NETKO U3MEHSITL 3. KL-310 - npeanbHoe MHCTpyMeHTanbHOe CPeACTBO ANs U3y4YeHus
C NMOMOLLbIO YHUBEPCANbHOMO MakeTa 3NeKTPOHHON CXeMb OCHOB LM(PPOBbLIX NTOTMYECKUX CXEM.

5. CnocobeH nmutuposats TTL, CMOS, NMOS, PMOS, ECL cxembl. 4. Covetaet B cebe MHOroobpasme MOLLHOCTEN CUrHana, yCTpoWCTB

6. B uensix 6esonacHocTy Bce 6noku anekTponuTaHusa cHabXeHbl MUTaHWUS U UCrbITaTeNbHbIX NPUGOPOB, YTO OBreryaeT nposeaeHe
3alMTONM OT Nneperpysku no Bbixody 9KCMEPUMEHTOB.

7. Bce Mogynu cHabXeHbl 8-My paspsiaHbIMY ABYXNO3MUMOHHbIMM 5. [10 XenaHuio MOXeT MOCTaBNATLCS AOMOMNHUTESbHBIA YHUBEPCATbHBINA
MUKponepekniyaTensiMu Ans MMMTauum HemcnpaBHOCTeN MOZyrb C BOMOXHOCTLIO pactumpeHmst no 3arpyske CPLD akcrepumeHToB.
3MEKTPUYECKUX CXEM 6. Bce Moaynu ocHalleHbl pasbemMammn NMTaHUSA C CUTHaNbHbIM

8. ins ynobcTBa XpaHeHUs U TpaHCNOPTUPOBKN BCE MOAYINU pa3bemMom, Ansi UCKITIOHYEHWUS KakuX-NTMBo OLLIMBOK NPU NOAKIOHEHUN
pa3smelLLaioTcs B oTAeNbHbIX PyTrspax K OCHOBHOMY Or1OKy.

9. Bce reHepaTopbl CUrHaNoB MMEIOT HE3aBUCUMbINA Y CUHXPOHHbIN
TTN n KMOI BbIxoAHOW ypOBEHb.
10. O6yyeHmne Ha Hase KOMMblOTEpPa BKITOYEHO.

B ETS-3000 B ETS-9000
Undpo-aHanoroBas yuebHas cuctema YnyJyweHHas undpoBas yyebHasa cuctema
.
® OCOBEHHOCTH ® OCOBEHHOCTH
1. MoaxoanT Ans 6a30BbIX 3MEKTPUYECKUX CXEM, NTUHENHbIX Lienen, 1. MNpumerHuma ansi KOMGUHATOPHOW NOTUKK, NOCNEAOBATENBHON NOMUKY,
KOMBUHaTOPHOW NOTrMKKN, NnocnegoBaTelbHOW NOTUKMU, MUKpOnpoLeccopHbIxX cxeM, MJINC m T.a.
MUKponpoLeccopHbIx Lenen n MINC. 2. YOo6HbI B UCMONb30BaHMMN YHUBEPCAnbHbIA UCTOYHUK NUTAHMUS,
2. Yo6Hbii B UCMONb30BaHWUM YHUBEPCAnbHbI UCTOYHUK NMUTaHWUS, reHepaTop chyHKUMIA / CHETUMK U KOHTPOITbHO-U3MEPUTENBbHBIE YCTPOICTBA.
reHeparop YHKLMIW/CHETUMK, LIMCPPOBOI M3MepUTESb, aHaroroBbIi 3. YHuBepcanbHas MakeTHas nnata (1440 Touek coegumHeHust) ons
n3amepuTernb U KOHTPONbHO-U3MEPUTENbHbIE YCTPOCTBA. pa3paboTku cxem, KoMMyTaumoHHble nnatebl faya-Nugget cepun NGT
3. YHuBepcanbHas MakeTHasi nnata (1440 Toyek noaknioveHnst) Ans 1 MakeTMpoBaHue.
pa3paboTku cxeM, KOMMyTauMoHHble nnathl faya-Nugget cepum 4. Toukn coeauHeHUsi NpegHasHa4eHbl Ans OQHOXMUITbHbIX MPOBOAHUKOB
NGT n makeTupoBaHue. AWG 22~30 (0,3~0,8 mm).
4. Touku coeamMHeHUs NpeaHasHaveHb! 4N OOHOKMITbHBIX MPOBOAHUKOB 5. WHTepdeiic USB anst onumoHanbHom nnatel fayaduino Nano, MIAC,
AWG 22~30 (0,3~0,8 mm). 6roka MUKpOKOHTponnepa.
5. WHTepdeiic USB ans onumoHansHow nnarsl fayaduino Nano, MINC, 6. MepudepuitHas annaparypa:
6roka MUKpOKOHTponnepa. Caetoauog (3 pexuma), NOTEHLMOMETP, UMMYTbCHBIV NepekrioYaTtenb,
6. MepudbepuitHas annaparypa: YrNOBOW 3HKOAEP, KOMMYTaTOPbl AAHHbIX, AMHAMUK, UCTOYHWK NUTaHKS,
CeeToanoa, AKONCTUKOBbLIN NepekntoyaTenb, MOBOPOTHbIN LUMdpoBbIe AMCMIIEN, YHUBEPCANbHbIA CHETYUK, reHepaTop hyHKLMIA,
nepeknoyartenb, NOTEHUMOMETP, UMMYIbCHbIN NepeKovaTensb, TIOrMYECKU LY.
YrnoBOWN 3HKOAEP, KOMMYTaTopbl AaHHbIX, AMHAMUK, UCTOYHMK 7. Bce reHepartopkl curHanos pabotatot ¢ ypoBHsimu TTL n KMOT,
nutaHus, uudposblie Tabno, reHepaTop YHKLMI / CHETUMK, KOHTponupyembimu nepeknoyatenem KMOM / TTL.
BONIbTMETP / amnepmeTp NOCTOSAHHOrO ToKa, aHanoroBbIf 8. Onuyuu: nnata MNJINC (c USB-nporpammatopom), nnarta
namepuTtens U T.A. MWKpPOKOHTpOnnepa, ynakoeka faya-Nugget Combo.

7. Onuyuu: nnata MNNNC (c USB-nporpammaTtopom), nnarta
MUKpOKOHTponnepa, ynakoska faya-Nugget Combo.



. KL-710 Cuctema buoMeagNULUNHCKUX U3MEPEHUN

ECG_PPG ECG_PPG

@ OCOBEHHOCTH

OcHoBHOE NporpammHoe obecneyeHne No3BoAseT

PEACKTU POBATL AQHHBIE U YNPABAATE MPOLLECCOM MPOBEAEHMUS

SKCNEPUMEHTA, OTOBPAXKAEMOTO HA IKPAHE, BbINOAHSIS MPU

3TOM YETbIPE YHUBEPCOAbHbIE CDYHKLLMM:

1. YnpasneHue npotieccom cbopa AaHHbIX, BKOYaoLwmm BBog, /
BbIBOZ aHAmOroBbIX Y LIMPOBBLIX CUTHANOB M CUCTEMY YNPaBIEHNUs
3anyckom.

2. BeinonHeHue onepaumii B Maclutabe peanbHOro BpeMeHu, B TOM
yucrie, Maremarmdeckme pyHKLMM, LMcOPOBOA onnsTp, rApMOHUHECKUA
aHanus, onpeaerneHne CKopocTU U NMOCTPOEHME CreKTPa MOLLHOCTU.

3. OtnoxeHHbI (off-line) aHanna, oxeaTbiBaOLW WA CTATUCTUKY,
maremarmyeckme yHKLUMMW, rApMOHUYECKUIA aHanus, onpeaeneHne
CKOPOCTU U CNEKTpanbHble XapakTePUCTUKN MOLLHOCTU.

4. YnpaBneHue dainamu, B TOM YUcrne COXpaHeHUe AaHHbIX B
pasnu4yHbIX hopmarax.

B KL-730 YuebHbiii cTeHA ANs U3yyeHns GUOMEANLMHCKUX U3MEPEH NI

m PRIST.RU

Y4ebHbIli cTeHA ANs U3yyeHus GUoMeanUMHCKUX U3MEPEHUIA
(KL-730) npepoctaBnser ctyaeHTaMm nnartgopmy ans obyveHus
M3BIEYEHMIO Pa3NUYHbIX CUTHAIIOB OpraHn3ma C NOMOLLbIO aT4MKOB
6uoanekTpoHukn. Becero nmeetca 12 mogynen, oxsaTbiBaloLwmMx
pasnu4yHbie TeMbl, BKNoyas: anekrpokapguorpammy (9KrI),
anekTpomuorpammy (OMrI), anektpookynorpammy (90T),
anekTpoaHuedanorpammy (33I7), apTepuanbHoe gasnexHue (AQ),
doronnetnamorpammy (M), dyHKUMIO AbIXaHUSA, U3MEpeHne
nynbcomeTpa, onpeaeneHve nmnegaHca tena, ynsrpasBykoBoe
AonnepoBckoe nsmepeHune ckopoct kposu TOHC n uamepeHune
ObIXaTenbHOro noToka / N3MepuTens XXM3HEHHON eMKOCTH.

C nomoLLbio 3TOM CUCTEMBI yHaLLMecst MOTyT NOCTPOUTbL CXEMY
ans o6pabotkm n npeobpasoBaHus curHanos B yaobountaembie
dopmbl 4ns gansHekwero HabnoaeHns n aHanuaa. Kpome toro,
npakTUYeckne 3aHATUS U SKCNepUMEHTbI NO3BOMSAIOT yyalnumcs
NMOHSTb XapaKkTEPUCTUKN Pa3nUYHbIX OMO3MEKTPOHHbIX 4ATUYMKOB U
npeobpasoBartenen.



KL-500 CteHa-TpeHaxep «CMNoBas M NPOMbILLIIEHHAA DN1IeKTPOHMNKA»

TpeHaxep npombiwneHHo i anekTpoHukn KL-500 siBnsietcs
aBTOHOMHOW y4eBHOWM cucTeMON, NO3BOMSAIOLEN CTYAeHTaM
nposecTu 6ornee 70 3KCNePUMEHTOB, U BKITOYaeT B ceB6s1 UCTOUHUK
nuTaHusa n 16 CMeHHbIX Moaynen.

B cucteme nmetotcs paanyHble TUnbl YCTPOMCTB NPOMBILLTEHHON
QrEeKTPOHWKN: OAHOMEPEXOAHbBIE TPaH3UCTOPbI, NPOrpaMmMMpyeMble
ofHonepexoaHble TpaH3ucTopkl, TpuHUcTopsbl, SCS, Anaku,
Tpuaku, nonesble TpaH3ucTopbl, MOl-TpaH3ucTopsl, BTUS.
CTyaeHTbl UMEeIoT BO3MOXHOCTb U3YUUTb XapaKTePUCTUKM KXKA0To
npubopa, 3anycTuTb COOTBETCTBYIOLLME CXEMbI U NPaKTUYECKU
NPUMEHATL UX, YTO NO3BONSIET NOMYYNTb BCECTOPOHHE 3HaHUS,
Heobxoaumble Ans paboTel B oTpacnu.

KL-600 CeHcopHas cucteMmaynpaBsieHMa Ha 6aze Mukponpoueccopa

CeHcopHast cuctema Ha 6ase mukponpoueccopa KL-600 npeactasnsiet
cob0ii MHOrOCTOPOHHIOK cUCTEMY 0By4eHus ¢ PyHKLMEN ynpaBneHus
AaTtynkamu-npeobpasoBarensiMmn, KOTOpblie BKNIOYAET KOMMOHEHTbI
NPOMBbILUNIEHHOTO YPOBHSA C Pa3nUyYHbIMU LEeNsMU YNpaBneHus u
Harpy3o4HbIMU YCTPONCTBaMu. Ero MoynbHble U 3aMKHYTbIE CXEMb
ynpaeneHus no3BonsioT peanu3oBaThb OTAENbHbIE KOHTYPbI yripaBneHus
C OTKPbITbIM KOHLIOM, UCMOMNb3yeMbl€ B MPOMBILLIIEHHOCTU.

KL-600 npoBOAUT KONMYECTBEHHbIE 3KCNEPUMEHTHI, TaKXe C
pa3nuyHbIMU AaTyMkamu u npeobpasoBaTensiMv, HO MOXHO 6onee
TOYHO M3MEPUTb COOTHOLLIEHNE MEXAY aHanoroBbIMM CUrHanamm u
HanpshkeHueM. AHanoroeble curHanel (Hanpumep, TemnepaTypa unm
AaBneHve) MoryT BbITb yCTaHOBEHbI M NPEACTaBNEHbl 3HAYEHNEM.

KL-600 npoBOAWUT KONUYECTBEHHbIE 3KCNEPUMEHTBI, TaKXe C
pa3nuyHbIMK AatyMkamu n npeobpasoBaTensiMv, HO MOXHO 6onee
TOYHO M3MEPUTb COOTHOLLIEHNE MEXAY aHanoroBbiIMM CUrHanamm u
HanpshkeHueM. AHanoroeble curHanel (Hanpumep, TemnepaTypa unm
AaBneHne) MoryT 6biTb YCTaHOBMEHb! U NPEACTaBNeHbl 3HaYeHNEM.
[aHHasa cuctema BknYaeT B ce65 3N1eMeHTbl NPOMbILLNEHHOro
cTaHgapTa, Takue Kak gatuuku -npeobpasosarenu (0~10B, 4~20mA) ¢
nHTepdgericom USB.

KL-620 CeHcopHaA annapaTypaynpaBsieHMa Ha 6a3ze MMkponpoLueccopa

CeHcopHas annapaTtypa yrnpasneHusi Ha 6ase MyKkponpoLeccopa
KL-620 npeacraensieT co6oi MHOrodyHKUMOHAIbHBIN TPEHaxep C
dyHKUMen ynpaBneHus gatynkamu- npeobpasoBartensamu,
BKITOYaOLLMMU B Ce651 NPOMBILLTEHHBIE KOMMOHEHTBI C Pa3niniHbIMU
LiensiMuy ynpaeneHus. Ero MoayneHble U 3aMKHYTbIE CXeMbI YNPaBNEHUA
NO3BONSAIOT peannu3oBaTb OTAENbHbIE KOHTYpbI YNpaBrneHus ¢
Pa3oMKHYTbIM LIMKITOM, UCTIoNb3yeMble B NpOoMbILLneHHocTU. KL-620
obecneurBaeT kayeCTBEHHbIE AKCMEPUMEHTbI, OIS SKCNEPUMEHTOB
UCMoNb3yIOTCA pasHble AaT4Mku unu npeobpasosatenuy. C KL-620
Mbl 06palLlaeM BHUMaHWe Ha B3auMOCBA3b MeXAy aHanoroBbiMu
CurHanamu (TakMu kak TeMneparypa unuv aeneHne) U HanpsbkeHUeM.
AHanoroBble cuUrHanbl (Hanpumep, Temnepatypa unv aaenexHue)
He MoryT GbITb M3MepeHbl U NpeacTaBneHbl B Luudpax.



KL-630 YyebHasa cuctema MEMS

[atynku Ha 6aze MEMS (MUKpPO3neKTpPOMEXaHUYECKUX CUCTEM,
M3MC), Hanpumep, akcenepomeTp, FMPOCKON U MarHMTomeTp,
KOTOpbIE UCMONb3YITCS B TAKMX UHTENNEKTyarnbHbIX NEPEHOCHbIX
ycTponcTBax Kak cMapTdoH 1 nnaHweTHbl K, asnsatoTca
KPUTUYECKN BaXXHLIMU KOMNOHeHTamMu. Cnpoc Ha gatynkn MEMS
pe3ko BO3pOC; OHW CHATAOTCSt OAHOM U3 caMbix MHOroobeLLaroLLmx
TEXHOMNOIMn COBPEMEHHOCTH.

Komnanus K&H paspaboTana nepsyto B Mupe ceputo y4ebHbIX
cuctem Ha 6asze MEMS, koTopas nossonsieT ctyaeHtam 6onee
CUCTEMHO M3y4aTb pasnuyHblie pyHKUuum 1 npunoxenns MEMS. B
aTo1 y4ebHoW cucteme npeacTaeneHbl 4 Tuna gaTynkoB Ha 6ase
MEMS, B TOoM ynucne, TpeXOCHbI akcenepoMeTp, TPEXOCHbIN
rupockon, 6apomeTp u marHuTomeTp. [ins noBbILLEHUs KayecTsa
3KCNEPUMEHTOB MOAYNb C TPEXOCHBLIM BpallaTerbHbIM CTEHOOM
crneumanbHoO npegHasHayeH Ans BbINOMHEHUS 3KCNEPUMEHTOB C
Mogayrnem akceriepomeTpa 1 rmpockona ¢ TpeXOCHbIM ABUMKEHUEM.

ACS-1000 AHanoroBas cMctemMa yrnpasJieHunsa

ACS-1000 oxBaTblBaeT MHOIMe TEXHUYECKME AUCLUNMUHDI, B
netansix 06bsiCHSIET LeHTpanbHoe 3Ha4eHne AHanoroBov Cuctemsl
YnpaBneHusi, B YaCTHOCTU NPUMEHSAETCS B SNMEKTPOHHOMN U
MeXaHW4YeCKOW UHXEHEPUU, B TEXHONOrMM NPOU3BOACTBA U
TexHornorn4yeckoro npouecca. HeobxogmMma ansi n(pou3BoACTBEHHOMO
o60opynoBaHWst N CUCTEMOTEXHUKM.

B cchepe aBTOMaTU3aLUM, BaXHbIE ONTUMU3ALIMOHHbBIE 3aa4n
6b1n10 6bl COBEPLUEHHO HEBO3MOXHO BbINONHUTL 6€3 NpUMEHeHUs
TEXHOMNOrUM 3aMKHYTOW CUCTEMbI ynpaBneHusi. B cooTBeTcTBUM C
yBENnuYeHeM 3Ha4MMOCTH, 3aMKHyTasi CUCTema ynpasneHusi urpaet
OCHOBHYIO porib B NPOdEeCCUOHanbLHO NOAroTOBKE U AanbHenwem
o6yyeHun ansa 6onbwnHCTBA NPOGECCUNA.

Bo BHOBbL cchopmupoBasLluemcs yue6Hom nnaHe, nogobHas
TEXHonorus 3aaHumaeT ocoboe MecTo, OXBaTblBasi onpeaeneHHoe
KONMYecTBO NpeaMeToB y4ebHO NnporpaMmel, Kak B oTpacnsax
NPOMBILLNEHHOCTH, TaK U B NPodeCccnoHan-HoOM oby4eHuu.



dNeKTpuyeckue MawwmnHbl / CHN0BasA 3INeKTPOHHUKA

@ EM-3000 CreHpg3anekTpuyeckue
MaLLMHbI M NPUBOAbI

Cucremac ANEeKTpu4eCKMMn MallmHamMmm No3BondeT CTyaeHTam
N3Yy4YUTb CXOOACTBO U pas3ninind B MexXaHuke pa3finyHbiX
ANEeKTpU4eCknx MaLluuH.

CTyneHTbl NocriefoBarenbHO U3yHakoT BCE BUb! AMEKTPUYECKUX
MalLLMH 1 BKIKMaIOT MX B CXeMbl st MOOENVPOBaHus U paspaboTku.
Kpome Toro, cuctema no3sonsieT CTyaeHTaM B AanbHenwemM
NPUMEHSITb 3MEKTPUYECKME MalLMHbI U YNpaBnsiTb UMK, Cructema
obneryaeT npouecc o6y4eHUs1; oHa 3HAaKOMUT yYaLUUXCH C
pasHbIMU BUOAMU MIEKTPOMEXAHUYECKUX UCTIbITAHUA.

B EM-3350 Mogenu anekTpuyeckmx
MaLUVH C BbIPe30M

Mopenu B paspe3e M3rotaBnuBalT U3 0ObIYHbBIX
anekTpuyeckux MmawuH. Ctatop cpesaeTcsi No Bceil AnvHe
Ha %, npu aTom o6ecneymBaeTcs onTuManbHbIi 0630p
BHYTPEHHEro CTPOEHMUs1 MaLlWHbI, @ CTaTop OcTaeTcsl pabounm.
PaspesaHHble NOBEPXHOCTM 3aLLULL AT OT KOPPO3UMU.

7
03neKTpo,uamraTenb NOCT. TOKa C NOCTOAHHBIM )

marHutom (EM-3350-1A)

® OgHoasHbIi aCUHXPOHHBIN 3NeKTpoABUraTenb
(EM-3350-1C)

e DnekTpoABuratTenb NOCT.TOKa C NapannenbHbiM
Bo36yxaeHunem (EM-3350-1D)

e DnekTpoABuraTenb NOCT.TOKA CO CMeLUaHHbIM
Bo36yxaeHunem (EM-3350-1F)

® TpexdasHbli ABHOMNOMNIOCHbBIA CUHXPOHHbIN
anekTtpoaBuratens (EM-3350-3A)

e DnekTpoAaBurartenb ¢ TpexdgasHoi o6mMoTkoM
poTtopa (EM-3350-3B)

e Tpexa3Hblil aCUHXPOHHbLIN aneKkTpoABurartens

C KOpoTKo3aMKHYTbIM poTopoM (EM-3350-3C)
\ J

. PE-5000 TpeHaxep CM10BOW 3N1EKTPOHUKM

® OCOBEHHOCTU

Cucrema PE-5000 siBnsieTcs KOMOUMHaALMEN UCTOMHUKA MUTaHUSA,
3MNEeKTPOHHBIX CXEM U YCTPOWCTB ynpasneHus. OHa oxBaTbiBaeT
LUMPOKUI CNEKTP NPUNOXEHUI TPAH3UCTOPHOW 3NEKTPOHUKMU K
KOHTPOIIO U Npeobpa3oBaHuio anekTpuyeckon aHeprm. K yacto
MCcnonb3yeMbiM B CUNOBOM 3NEKTPOHUKE CXeMaM OTHOCSATCS
BbINPSAMUTENW, MOAYNSTOPbLI U UHBEPTOPBI.

Cuctema PE-5000 cocTtouT 13 npeoGpasoBaTtensi, MICTOYHMKA
NUTaHWUS, Harpy3k1 U KOHTPOSbHO-M3MEPUTENbHBLIX Moaynen. T
3KCMepuMeHTanbHbIe Moaynu 1 Npubopsl 6yayT NpeacTaBneHsbl U
nokasaHbl B ONUCaHHbIX Aanee onbITax.

) EM-3360-3A UmuTaTop o6MOTOK
aCMHXPOHHOTO 3/1EKTPOABMraTes
nepemMeHHOro ToKa

MmuTtatop 06MOTOK aCMHXPOHHOIO 3r1eKTpoaBUraTenst NepeMeHHOr
Toka EM-3360-3A moxeT BbITb CkOHdMrypupoBaHa Ans pasnnyHbIX
MOIOCOB, TaKUX Kak camosarnycKaroLmines TpexdasHblii aCHXPOHHbIN
Asuratenb M oAHOdasHbI aCUHXPOHHbIW ABUraTernb, KOTOpPbIN
UCronb3yeTcs Npu Nycke pe3vcTopa U KoHAeHcaTopa.

Yyalumecs MOryT U3y4nTb pasnuyHble TUMbl 0GMOTOK ABuraTens
C NOMOLLLbKO NPOCTOro coeanHeHust o6moTok. Kpome Toro, Gnaroaaps
KPYTSLLEMYy MOMEHTY BHELIHeN Harpy3ku, obecneumsaemomy
6110KOM TOPMOXXEHUSI C MarHMTHbIM nopowkom (EM-3320-1C),
KoHTponnepom Topmo3sa (EM-3320-1N) u TpexdasHbIM UICTOYHUKOM
nutanus (EM-3310-1E), yyawmecs mMoryT BUOETb XapakTepuUCTUK1
pasHble Buabl MOTOpa.




KR-101 YyebHasa cuctema c MOAE/IbIO XONIOAN/TIbHUKA

NAata npenoaasateas

YyebHas cuctema ¢ mogenbio xonoaunsHuka (KR-101) - ato
HaCTOSLUMIA XONoAUIbHUK. Kak ToNbKo CTYAEHTbI MOMMYT NPUHLMMbI
paboTbl XonoaunbHWKa, OHA CMOTYT NPaBUIBHO M NIETKO NOAKIHYUTL
KOMMOHEHTLI, notomy 4to KR-101 pasmeLuaert Bce HeobxoanmMble
KOMMOHEHTbI XONOoAUNbHUKA Ha NepeaHeit NaHenum CUCTEMbI.
MameputenbHble Npubopkl Takke pacrornoXeHbl Ha NepenHeit naHeu,
YTO NO3BONSIET YYaLLMMCS 3annCbiBaTb COCTOSIHAE KOMMOHEHTOB BO
Bpemsi pabotbl KR-101.

YeTbipe OCHOBHbIX 3/IeEMeHTa, B TOM Yucrie KoHOeHcaTop,
KOMMpeCccop, ucnaputenb U kanunnspHas Tpy6ka, pacnosnoxeHbl
Ha 3a[Hel CTOPOHE CUCTEMbI, YTOObI y4aLLMeCst MOrM NMPUKOCHYTLCS
K HAM U NovyBCTBOBaTh MX. Habniogas 3a aTuMu 4 aneMeHTamy,
yyalymecst MoryT Takxke HapucoBaTtb Anarpammy Monbe, Y4ToGhbI
3anucaTtb XapakTepuCTUKU XnafareHta Ha pasHbIX atTanax uukna
oxnaxgeHus.

KR-102 YyebHaa xonoannbHaa yCTaHOBKA

PRIST.RU

HasnauyeHue mogynst KR-102 - patb yvalimMmcsi npefcrasneHue
0 paboTe XonoaunbHOM YyCTaHOBKM, a Takke HaBblku paboThbl ¢
ee cXxemoMu, ceapku megHow Tpy6ku un 1.4. B atom moayne
UCMOrb3yeTCs peasbHbi BApUaHT XonogurbHUKa co cneLuyansHoO
yCTaHOBMEeHHbIMU 6e30nacHbIMM LUTENCENbHLIMY pasbemMaMu.
[nsi ynobcTBa BeINOMHEHWUS yNpaXKHEHUI MO NpoLeccam cBapku
N OXNaXXAEHUs1 B MOJyNe UMEKOTCS TPU PYYHbIX KnanaHa HU3KOro

W OVH BbICOKOrO [aBMeHust.



KR-105 YyebHasa KoMNpeccopHasa yCTaHOBKA

C nomouubto KR-105 yyalumecs MoryT caMmoctosTerisHo cobpatb
cxemy komnpeccopa. B atoii y4ebHol ycTaHoBKe NpegycMOTPEHb!
aBa cnocoba 3anycka (TokoBblv pexum u MTK (nonoxuTenbHbI
TemnepaTypHblii KO3 pULUMeEHT)). Yyalumecs MOryT U3MepsTb U
Habnogatb curHarnbl Ha BbiIBO4ax MycKOBOW CXeMbl, UTOBObl yCBOUTb
npuHUMN ee paboTtbl. Kpome Toro, TpeHaxep COOepXUT pearnbHyto
XOonogunbHYH ycTaHoBKy. [NoaTomy nocne 3aBepLueHusi c6opku
nyckosasi cxema cnocobHa 3anycTuTb peanbHbIi Komnpeccop. B
nepeaHIoo NaHenb BCTPOEHbl M3MEPUTENM BbICOKOTO / HU3KOro
[AaBrieHuns, BonNsTMETP M amnepmeTp. B meaHbIx Tpybkax ycraHoBKY
MMeloTCs 4ONONHUTENbHbIE OTBEPCTUS, YTOOLI Monb3oBaTenu
MOITI U3MepsATb Temnepartypy. Kaxapli 13 KOMNOHEHTOB YCTaHOBKU
MOHTUpYeTCs oTaenbHo. Mpo3payHas akpuroBast Kpbillka 3alumLLaeT
KOMMOHEHTbI U No3BONSAeT yyawmumcs Habnogate cTpoeHue
KOMMOHEHTOB. Ha ucnapvrene ycraHOBMNeHb! iBa BEHTUNATOPA Anst
PerynMpoBKU yCIOBUIA UCMIAPEHUS U KOHOEHCALMKU COOTBETCTBEHHO,
YTO NMO3BOSSAET cAenaTtb aKcnepumeHTbl 6onee pa3Hoo6pasHbIMU.

KR-112 YyebHaa cMcTemMa MUHN-YCTAaHOBKM AN1A NPON3BOACTBA /1bAa

B KR-112 ncrionb3ayetcst NpOMBbILLTIEHHbIN CNOcob 3amMopaxuBaHusi.
B cucteme ncnonb3yiotca Asa cnocoba 3amopaxumBaHus —
NpUHYAUTENbHOE BO3AYLUHOE OXIaXAEeHUe U BOOASHOE OXIaXaeHue.
B oTrmyme oT NpuHyaUTENLHOMO BO3AYLLHOMO OXIaXAEHMWS C MOMOLLIbHO
BEHTUNSITOpPA NPU aHanornyHon KOMHaTHOM TeMnepaTtype Hala
npo3payvHasi oxnagutenbHas 6alHs No3BonseT UMUTUPOBATb
pasnuyHyo NPOM3BOAUTENBHOCTbL PpaccesHUs Tenna ¢ NoOMOoLLbIo
BOASIHOTO OXNaXAEHUs U pa3Horo obbema Bo3ayxa. CTyaeHTbl MoryT
HabniogaTtb B ycTaHOBKe ANs NPOM3BOACTBA NbAa pasfuyHbie
A eKTbl OT U3MEHEHUS OKPYXXatoLLIEn TemnepaTypbl. [rs npoBepku
pas3nuyHbIX 3PEKTOB NPUHYAUTENBHOE BO3AYLIHOE U BOASIHOE
oXrnaXaeHue MOXHO NPUMEHSITb OQHOBPEMEHHO UMK pasgenbHo.

B cucteme gomkeH 6biTb YenoBeKo-MalUMHHBIN HTepdenc co
BCTPOEHHbLIMU NMPOrpaMMaMu, KOTOpbIi ABNSIETCA CTaHAapTHbIM
cnocobom ynpaeneHust paboTol yCTaHOBKWU, NP 3TOM KOHTPOIbHbIA
MHTEepenc MOXHO MoaMdULMpoBaTb (CUcTema NocTaBnsieTcs ¢
OpUrnHanbHON NPOrpamMmon).

KR-351 CncrtemaynpaBaeHns OXaXXLeHWEM BOAbI

ml

® OCOBEHHOCTH

1. OBbI4HO MCTONb3yeMbie KOMIMOHEHTBI YPaBrneHUs BogooxiaguTernemM
yCTaHOBIEHbl Ha NaHenu ans yao6cTea usyyeHus.

2. MoxHO pasgenbHO UCMonb3oBaTh U perynMpoBaTtb BXOAHOE
AaBrieHue napa, KoTopoe YCINOBHO AENIUTCA Ha TpW AaBMeHus,
Hanpumep, HU3Koe faBneHne, BbICOKOe AaBneHne 1 gaBrneHne
mMacna; 3To No3BonsieT y4Yalmumcsi NonHee NoHATb PyHKUUK
Ka)kgoro U3 KOMMOHEHTOB.

3. Yaen, paboraioLumii nof, faBrneHueM, cpabarbiBaeT HENOCPEACTBEHHO
OT CXaToro napa; Takum obpasom, cuctema 6nmska k peanbHo
ncnonb3yemoit. C apyrovi CTOPOHbI, 3TO NO3BONSAET U36aBUTLCA
OT TPaAULIMOHHBLIX KOMINOHEHTOB, KOTOPbIE UCMOMNbL30Banuch ANns
0o6y4eHusi B MPOLUIIOM U NPUBOAUNUCH B ABWKeHMe 60nTom nnm
OTBEPTKOMN.



KR-115B LUunkn oxnaxaeHna v TenJioHacocHaAa cuctema c HMI

KR-115B npegHa3HayeH ans nsyyeHus Teopuv Tennonepegayn
B XOnogunbHon TexHuke. B 3aBucumocTtu ot HacTponku KR-115B
MOXET UMUTUPOBaTb NGO XONOAMUMNBbHYIO, NMMG0 TEeNNOHACOCHYH
ycTaHoBKy. Bce KOMMOHEHTbI CUCTEMBI YCTAHABMMBAIOTCS Ha NepeaHen
naHenu, U CTyAeHTbl MOryT HENOCPEACTBEHHO HabnoaaTh U Tporatb
MX, CrblWaTh, Kak OHW paboTaloT B LMKIE XONOAWUNbHOM MaLUVHbI
Wnu TENIOBOrO Hacoca.

B yctaHoske KR-115B ecTb Tpy paclumputensHbIX YCTPOMCTBA,
Nno KOTOpbIM NPOTEKaeT XJlafareHT; 3TO PerynupyroLwwmin BEHTUMb
AaBrneHus, kanunnspHas Tpyoka u TepmMoperynmpyoLmin BeHTUMb.
Yuallpecsi MoryT Ha naHenu ynpaeneHusi BbIonpaTtb oavH U3 Tpex
nyTen pacLUMpeHUs U CpaBHMBATb COOTBETCTBYOLLME NapameTphbl
B LMKIIe XONMOAUMNBHON MaLUMHbl N TENMOBOrO Hacoca.

Mcnonb3ysa cuctemy ynpasnexnus UMW (YenoBeko-mallnHHbINA
MHTepdeic), C NOMOLLbIO CEHCOPHOW NaHenu CTyaeHTam MOXHO
nerko KOHTPONMpoBaTh U NPOBEPSITb COCTOSIHUE AKCMEPUMEHTA
cucTeMbl : Ha naHeny ByaeT otobpaxaTbest pabo4nin CTaTyc CUCTEMBI,
eaVHULbI U3MEpPEHUs TeMnepaTypbl U AaBMeHUs, KOTOpbIe Nerko
BbIOpaTb U UIBMEHUTB.

KR-201 TpeHaxep KOHAULMOHEepPa (OKOHHbIN)

PRIST.RU

OcHosHo KR-201 saBnsieTcsa peanbHblil, OKOHHbINA KOHAWLIMOHED,
KakK 1 B Halllel NOBCeOHEBHOM XU3HWU. YTO genaeT ero ocobeHHbIM,
3TO TO, YTO CTYAEHTbI UMET BO3MOXHOCTb Habnwoaatb paboTty
BHYTPEHHUX KOMMOHEHTOB U COCTOSIHME XIajareHTa Bo BpeMmsi
paboTbl KOHAMUMOHEPA.

Ha nepepgHeri naHenu ecTb YeTbipe CMOTPOBLIE OKHA, KOTopble
npefoCcTaBnsAT CTyAeHTaM OTIIMYHYI BO3MOXHOCTb Habnogartb
3a COCTOSIHMEM XrafareHTa [0 U nocne NpoXOXAeHUs YeTblpex
OCHOBHbIX 3/IEMEHTOB KOHAMLMOHEPA: KOMMPECCopa KOHAEeHcaTopa,
KanunnspHon Tpy6Ku v ncnaputens.

CTyaOeHTbl Takke MOryT UCMONb30BaTb BCTPOEHHbIE AATYUKM A5t
OTPUCOBKY AnarpammMbl Monbepa, YToGbl MOHATL NPOU3BOANTENBHOCTL
3TOro KoHAMUMoHepa. KoMouHMpyst HabniogeHMs 3a COCTOsIHUEM
xnagareHTa B pasHbix chasax uukna oxnaxaeHus, KR-201 nomoraet
CTyAeHTaM MOHATb NPUHUMN paboTbl KOHAULMOHEPA TUMa OKHa
npotye u GoicTpee.



KR-212 TpeHaxep KOHAMLNOHepa (CNAUT cuctema)

Bnarogapsi NOHWKEHHOMY YPOBHIO LLyMa BHYTPY MOMELLEeHUs U
BbICOKOM MMBKOCTY YCTaHOBKM ABYXKamMepHble KOHAULMOHEPbI BO3ayXa
npuoGpeTatot Bce 6onbLuyto nonynsipHocTb. KR-212 npeacraenset
coboVi 00bIYHbIVM ABYXKaMepHbI KOHAULMOHEP, NpeaHa3HayYeHHbIn
Onst y4ebHbIX Luenei. KoMHaTHbIM U HapyKHbIV Groku yCTaHaBNMBaKOTCS
Ha IEMOHCTPALMOHHbIN CTeHA, YTOObl CTYAEeHTbl MO MOHSTb
NPUHLMN 0gHOBPEeMeEHHOV paboTbl 0601x 6nokoB. MOXHO nerko
HabntgaTb M hukeupoBaTb noBeaeHve obonx 6nokos npu paboTte
C pasHbIMW HaCTpPOKaMm AUCTaHLMOHHOTO YTPaBneHus! : TeMrepaTypou,
CKOPOCTbIO BEHTUNSITOPA, pexuMamy paboTsl (OxnaxaeHue, Harpes,
OCyLLEHWe...)

Ha nepepHeli naHenu 4eMOoHCTPaLMOHHOMO CTEeHAA PacronoXeHb!
4 BEHTUNS, NO3BOJISAIOLINE YYaLLUMMCS BPYYHYIO YCTaHaBNMBaTb
coeauHUTENbHbIE TPYOKK (ra30BYHO M XXUAKOCTHYIO) MEXAY KOMHaTHLIM
W HapYyXHbIM Grokamu. 3To NnomMoraeT CTyAeHTaM Ny4dlle NOoHSATb,
KaK B3anmMoZeiCTBYIOT KOMHATHbIN U HapYXHbI Groku, a Takke
YSICHUTb MYyTb XONOAMUMBHOIO areHTa B LMPKYNSLUOHHOM LUKIe.

CTymeHTbl MOryT UCTONb30BaTb BCTPOEHHbIE AaTuvky / nameputenm
W JOMNONMHUTENbHbIE U3MepUTenbHble cpeacTBa ANs 3anucu
3KCMepUMeHTanbHbIX AaHHbIX Y MOCTPOEHMsI ICUXPOMETPUYECKON
Tabnuubl 1 guarpaMmMbl Monbe 1 nyywero noHnMaHus paboTsl
KOHOMLMOHepa BO3ayxa.



ABTOMaTHnyeckme cucteMbl ynpasaenua (ACY)

@ PLC-100 TpeHaxep nporpaMmmmpyemMoro f0rm4yeckoro KoHTposinepa (FATEK)

YuyebHbih cteHg PLC-100 aBnsieTca camoaocTaTtouHbIM
y4yebHbIM nocobuem, cocToAw MM 3 rmaBHoro 6noka c
nporpammMmmpyembim norundeckum koHtposnnepom FATEK PLC,
YCTPOWCTB BBOAa-BbIBOAA AJ11 MOAENUPOBAHUSI U YCTPONCTB
BBOAa-BblIBOAA, KOTOPbIE Haubonee 4YacTo MCNONb3YTCA Ha
npaktuke. OH noseonsieT oby4aeMbiM NOMHOCTbLIO NOHATH
TEOPETUYECKNE OCHOBbI M NPaKTVKY NPUMEHEHWUS NPOrPaMMUPyEMbIX
JIOTMYECKUX KOHTPOIUIEPOB. JTOT TPEHEP NO3BOSAET CTyAEHTam
Y4UTBCS Luar 3a warom war ot ocHoB PLC k 6onee npoaBuHyTbIM
cpeacTBaMm ynpasreHu s, UCNOoNb3yeMbIM B NPOMbILLTIEHHOCTM.

@ PLC-220 TpeHaxep nporpaMmmpyeMoro n1oru4yeckoro KOHTposiepa (SIEMENS S7-1200)

Y4yebHbii cTeHa PLC-220 siBnsieTc camogocTaTouHbIM y4ebHbIM
nocobuem, cocToAWMUM U3 rnaBHOro 6noka ¢ NporpaMMupyembimM
nornyeckum koHTpornnepom SIEMENS, ycTpoiicTB BBoga-BbiBoAa
AN MoJenupoBaHUs U yCTPOCTB BBOda-BbiBOAa, KOTOpble Hanbonee
4acTo MCMONb3yTCA HAa NpakTUKe. ITo NO3BosNsieT obydaeMbim
NOMHOCTBLIO MOHATL TEOPETUYECKNE OCHOBbI U NMPaKTUKY MPUMEHEHUS
nporpamMmmmnpyeMbIx NOrm4ecknx KOHTponnepos. cnonb3oBaHune
yyebHoro cteHga PLC-220 npepgocTtaBnsieT npenogasatensm
YHVKasbHy0 BO3MOXHOCTb LUAr 3a LLIAaroM Hay4uTb CTyaeHToB paboTe
C NporpaMMUpyembIMU JIOFMYECKUMWU KOHTpOnnepamu, Ha4mHas ¢
OCHOB UX (DYHKLIMOHUPOBAHWUS U 3aKaHYMBasi CITIOXHBIMU BapaHTamM1
NMPUMEHeHNs1 KOHTPOEPOB B MPOMBbILLIIEHHOCTM.

. PLC-310 TpeHaxkep nporpaMMMpyeMoro siormyeckoro KkoHTpoanepa (MJIK MITSUBISHI)

PRIST.RU

PLC-310 - 310 caMogoCTaTOuHbIN TPEHaXepP, COCTOSILLUIA U3
rnaBHoro 6noka MJIK MITSUBISHI n pacnpocTpaHeHHbIX
YCTPOWCTB BBOAA-BbIBOAA, KOTOPbIE UCMOSb3YIOTCA AN
umutaumu. OH No3BonseT cTygeHTam nonyyiuTb rnybokoe
NOHWUMaHue TeOpUM U NPUMEHEHUSA NPOrpaMmMuUpyeMbIX
TNIOrMYeCcKMX KOHTPOIepoB. TpeHaxep No3BONSET CTyAeHTam
naru nocnepgosarensHo oT ocHoB MJIK k 6onee NpoaBUHYTEIM
BMOaAM ynpasneHus, UCNONb3yeMbIM B NPOMbILLIIEHHOCTMU.



C MS-C100

B coctaB MS-7400 BXxoaaT ABa HE3ABUCUMbIX MEXATPOHHbIX
y4ebHbIX Moaynsa: aBTOMaTUYECKUIA COPTUPOBOYHBIN POBOT U
TNIMHEWHbIA NO3ULUOHEP. DTUMU ABYMS MOAYNAMU MOXHO
yNpaensiTb HENOCPEACTBEHHO € nomoLbio MS-C100 unm gpyrumm
MUKPOKOHTpOMnepamm Yepes umndpoBbie BXOAHOW U BbIXOQHOM
nopTel ¢ NaHenu ynpaenenus. Kaxaas mogenb obecneynBaert,
KaK MUHUMYM, OeCsTb y4eOHbIX 3aHATUN, HAaYMHasi C U3yYeHUst
XapaKkTepuCTUK KaXXAoro U3 MexaTpOHHbIX KOMMNOHEHTOB, U
3aKkaH4YMBasi KOHTPONEM BCEN MEXaTPOHHOW CUCTEMbI, YTO
rapaHTUpyeT aheKTUBHOE NOCTPOEHME NPOYHOM 6a3sbl 3HaHWIM
1 npegcTaBneHuin o6 ynpasneHuyM aBToMaTu3MpoBaHHbIM
NpOU3BOACTBOM.

. MS-7500 MopTaTuBHaA cuctema obyyeHna mexaTpoHuke (ana PLC-220)

CPLC-220

MS-7500 coaepxuT ABa HE3aBUCUMbIX MOAYmsi 0By4YeHus
MexaTpoHuke. OTo pobOT aBTOMATUYECKON COPTUPOBKMU U
NVHENHbIA NO3ULMOHep. 3T ABa MOQYNs MOryT ynpaBnsaTbCcs
PLC-220 HenocpeacTBeHHO unu gpyrummu PLC cuctemamu
Yyepes ux undpoBble BXOAHbIE U BbIXOAHbIE MOPThl HA NaHenu
ynpasnexus. Kaxgaa mogens npeaocTasrnser, Kak MUHUMYM,
AecATb 06yyaloLLmMX KypCoB, Ha4MHasA C M3yYeHUs XapaKTepUCTUK
KaX[,0oro KOMNOHeHTa MexaTpOHUKK A0 ynpaBrneHus Bcewn
cucteMou mexaTpoHuku. 1o obecneunBaeT apHEKTUBHBIN
cnocob nonyyuTb TBEPAbIE 3HAHUA O KOHLENUUM ynpaBneHus
«3aBo/ICKOI aBTOMAaTUKON.

@ MS-7600 NMepeHocHas MexaTpoHHaA yuebHanA cuctema (ans PLC-310)

CPLC-310

MS-7600 conepxuT AiBa HE3aBUCUMBIX Y4EOHBIX MEXATPOHHbIX
Moaynsi. 3T0 aBTOMaTUYECKUI pOBOT-COPTUPOBLLMK U NNUHENHBIN
no3nuunoHep. YnpaBneHme aTUMu ABYMsi MOAYNSAMU MOXHO
ocywecTnATb ¢ nomowpto PLC-310 unu gpyrux cuctem MNIK
Yyepes3 NopThbl LMPPOBLIX BXOAOB U BbIXO4OB Ha NaHenu
ynpaeneHus. Kaxxgas mogenb nogaepXxXumBaeT, Kak MUHUMYM,
OecATb y4ebHbIX KypcoB, HauYMHasi C U3y4YEeHUs XapaKTEPUCTUK
MEXaTPOHHbIX KOMIMOHEHTOB M 3aKaH4MBAs KOHTPOINEM MEXATPOHHOM
cuctembl B uenom. OHa obecneumnBaeT ahdeKTUBHBI cnocob
nornyyeHus rIyboKunx 3HaHWA U NMOHUMaHUS MPUHLIMIMOB YMpaBneHust
aBTOMaTM3MpPOBaHHbLIM NPOU3BOACTBOM.



ABTOMaTHnyeckume cucteMbl ynpasaenua (ACY)

B MS-6600 MexaTpoHHas yuebHas cuctema (ana PLC-310)

CPLC-310

Mockonbky nepebie MJIK (nporpammupyembie normyeckme
KOHTponnepsbl) nosisunuce B 1970 rody, OHW yCnenu nony4uTb
LUMPOKOE NMPUMEHEHNE B Pa3NuUYHbIX obnacTax ynpaBneHus
CTaHKaMW U TEXHONOMMYECKMMU NPOLECCaMM.

CraHuu1 MoaynbHOM NPOU3BOACTBEHHOW CUCTEMbI NMO3BONAOT
MoAenupoBaTb pearibHble NPOU3BOACTBEHHbIE NPOLECCHI,
ucnonb3yloLlmecsi B npoMblluneHHocTu. Cuctema 6asvpyetcs
Ha NPOMbILLNIEHHON OCHOBE U SIBNSIETCHA YHMBEpCcanbHOW,
MoaynbHOM 1 rMbKow, gonyckas garnbHelee paclumpeHue.
CTyoeHTbl MOTYT 03HAaKOMUTLCS C MOJSIHBIM NPOLECCOM
npov3BoacTBa — nogaven, obpaboTkon u T.4.

Kaxxgas u3 ctaHuuii ynpoliaet npouecc obyyeHusi paborte u

AonyckaeT nocnegosartesnibHOe nowarosoe paclimpeHue nytem
NOCTpOeHuA CNOXHOM aBTOMaTVISVIpOBaHHOI‘/'I npouenypbl.

@ PS-1000 Yue6Has nHeBMaTMyeckan cucrema

OB6LLEeN3BECTHO, YTO aBTOMATM3aLIMA NPOU3BOACTBA - He3aMEHUMOe
CPeACTBO CHWXKeHUsi Ce6eCTOMMOCTY NPOAYKUMM, NOBbLILLEHUS
3¢hpeKTUBHOCTN NPOM3BOACTBA M Ka4eCTBa u3genui. Ee wvpoko
NPVUMEHSIIOT B 3NEKTPOHHOM, NMONyNpOBOAHUKOBOM, CBETOAUOAHOMN
1 MEexaHM4ecKon oTpacrnsix. B astomarmsauum nporssoacTea BaxHyHO
porib UrpaeTt CxaTtbiii BO3AYX.

Cucrema PS-1000 npegHasHaveHa ansi pacluMpeHHOro obyyeHus
M OXBATbIBAET TEMbl OT OCHOBHbIX KOMMOHEHTOB CUCTEM CXaTusl
803ayXa, paspaboTiv CrIOKHbIX MHEBMATUHECKUX CXEM 0 ArEKTPUHECKUX
cuctem koHTpons Ha MK, C nomoLubto yuebHol cuctembl PS-1000
oby4yatoLWwmnncs MoXeT MOBLICUTL CBOK KBanuduKaumio 40 ypoBHS
MHXeHepa aBToMaTu3aLMm BbICOKOrO Knacca.

. HS-2000 YyebHaa rmapaBamyeckan cuctema

PRIST.RU

O6uwen3BecTHO, YTO aBTOMaTU3auusa Npon3BoaCTBA -
He3aMeHUMOe CPeACTBO CHWKEHUs cebeCTOMMOCTY NPOayKLMK,
noBbILLEeHUs 3hHEKTUBHOCTM NPOU3BOACTBA U KavecTBa U3nenui.
Ee Lunpoko NpMMEHSIIOT B 3rEKTPOHHOW, MONynpOBOAHMKOBOW,
CBETOAMOAHOW U MEXaHUYECKOW oTpacrnsx. B aBTomaTtusaumm
NMPOV3BOACTBA BaXHYIO POfb UrpaeT CxxaTbli BO3OyX.

Cuctema HS-2000 npegHa3HadyeHa ans pacliMpeHHoro
06y4eHus u oxBaTblBaeT TEMbl OT OCHOBHbIX rMAPaBAUYECKUX
KOMTMOHEHTOB, pa3paboTkn CIOXHbIX MMAPaBMNYECKUX CXEM A0
anekTpuyeckux cuctem koHTpons Ha MNIK. C nomoLubio y4e6Hown
cucteMbl HS-2000 oby4atowmncsa MoXxeT NOBbICUTL CBOIO
KBanuuKaLmio 40 YPOBHA MHXEHepa aBTOMaTU3aLum BbICOKOMO
Knacca.



ABTOMO6GMJIbHbIE CUCTEMDI

. KL-800 CreHa MMUTaLMKN OATYNKOB /TIEKTPOHHOMN CUCTEMbI YNPaB/ieHMA ABUraTesiemM

KoMnbioTEPU30BAHHAS MHTEPAKTUBHAS QBTOMEXOHMYECKAOS
cucrema

CucteMa noctpoeHa Ha MoayrnbHOW OCHOBE ANs NPOBeAeHUs!
CEPUM KCEPUMEHTOB MO KypCy 00y4eHMs AMEKTPOHVIKE Y aBTOMEXaHVIKE.

Bce Teopetuieckme, akcrnepyMeHTanbHbIe U NpakTuydeckme yqe6Hb|e
npoueaypbl nogaepXXunearTca NepcoHanbHbIM KOMMNbIOTEPOM C
BblAeneHHbIM NporpaMmmMmHbIM obecneyeHviem.

KL-800 MOXeT uMnTUpOBaTh CUCTEMY BrpbICKa TONMMBa, CUCTEMY
3axuraHus, Bbixnona rasa v ap. NapameTpbl BbINONHAEMbIX
3KCNEepVMEHTOB TaKKke Kak u paboTy AaT4MKOB ¥ NPMBOAOB MOXHO
OTCrnexuBaTb Ha rmaBHOM 6rioke.

® OCOBEHHOCTH

1. YnpaBneHue paboToi ¢ nomoLlblo MHTepdeica KoMnbloTepa
89S51 ¢ MOHUTOPOM

2. C60p AaHHbIX CUCTEM BMpPbICKMBAHMUS TONMWBA, 3aXUraHusi 1
BbIMNyCKa ra3oB C MOMOLLbIO KOMMbloTEPa

3. MoxeT 6biTb cobpaHa Kak cuctema Bripbicka.

4. C nmuTaumen pyHKUMN yCTPaHEHUs] HEUCTIPABHOCTEMN.

5. dyHKUMA OTKNIOYEeHMA BXxoAa/Bbixoaa BO BpeMs yCTpaHeHus
HeucnpaBHOCTEMN.

. KL-800A CteHA MMWTALMKM AATYNKOB 3/IEKTPOHHOM CUCTEMbI YNpaBieHuns
nsuratenem CAN BUS

KL-800A siBnsieTcs cUCTEMON pacnpeaeneHHoro ynpasneHus,
noaaepXusatoLLeli HoBelLyto nocrneaoBaTenbHy0 CUCTEMY LINH
CAN (Controller Area Network, nokanbHasi ceTb KOHTPONNepoB).
CAN — 3T0 MHOTOKOHTpONMepHas L1Ha C OTKPbITOW NUHENHOM
CTPYKTYPO¥i C OOHOM NNHMEW LINHBI U paBHbIMK y3anamu. Konnyectso
Y3I10B HE OrpaHU4eHO NPOTOKOIIOM.

Kaxxabin n3a mogynen cuctemsl KL-800A siBnsietcs ECU vnu
nHTeponepabenbHbIM ycTporicTBOM (y3nom) Ha wuHe CAN BUS.
O6MeH AaHHLIMU Mexay MOAYNSMUN OCYLLECTBMSAETCS C NMOMOLLbIO
MuKpokoHTpornepos o wuHe CANBUS. Korga curHansl unv aaHHble
nepenaroTcs B NepcoHanbHbIii KOMMLIOTEP, CUCTEMA KOMMBIOTEPHOMO
KOHTpOIsi OTOGpaXKaeT TEKYLLWIA CTaTyC U AaHHbIE MOLYINS Ha 3KpaHe
MK v BkntovaeT curHanusaumio, npegynpexaaroLlyio 06 owmoke.

Cucrema KL-800A moxeT MUTMpoBaTh paboTy CUCTEMbI Bripbicka
TONNMBa, CUCTEMbI 3aXUTaHUS U KOHTPONS BbIXIOMHbIX ra3oB.
OKcnepuMeHTbl BKMOYaT U3y4eHne xapakTepucTuk n paboTbl
pasnunyHbIX AaTYMKOB 1 MPMBOAOB, MCMOMb3yeMbIX B aBTOMOGUNSIX.

AokaabHas CeTb KOHTPOAAEPOB



GES-100 MMUTATOpP CONHEYHOrO 3/1IeMEHTa

MmutaTtop conHeuyHoro anementa GES-100 — npocToi
aBTOHOMHbIV TPEHAXep, NpeAHa3Ha4YeHHbIA ANA M3y4YyeHus
623080 KOH(UIYPaLMUN U XaPaKTEPUCTUK CONHEYHOTO 3fIEMEHTA.

Mcnonbaysa pasnuyHbie uanyyeHus Ons pasHbix Harpysok,
yJyaiiuecs udyyatot poToanekTpuieckmin aeKT CONHEYHbIX
6aTapeit u otobpaxalT BONbTaMNEpPHbLIE XapaKkTEPUCTUKN U
KpuBble 3apsiga/paspsaa.

GES-300 TpeHaxep BOOOPOAHO-KNCNOPOAHOIO TOMNJIMBHOIO 3/1IEMEHTA

® OCOBEHHOCTU

1. GES-300 - 6a30Bblil TpEeHaxep TOMNNIMBHOrO 3afeMeHTa C
MembpaHamu npoToHHoro obmeHa (PEMFC).

. ImeeT paciumpsiemyto koHdbMrypaLmio ¢ MoaynbHbIMU aNeMeHTaMu.

. 3HaKOMUT y4aLLMXCsi C NPOLECCOM 3MeKTponu3a.

. Mo3BonsieT U3MepsaTb HaNpsPKEHNUE U TOK.

. Mo3BonsieT coctaBnsTb 6a3bl AaHHBIX TOMMUBHLIX 3NIEMEHTOB
ansi oGy4eHust, uccneaoBaHuii U paspaboTok.

6. imeeT perynnpoBKy sipKOCTU UCKYCCTBEHHOIO COJTHEYHOIO CBETa.

o b WN

GES-33001
- Kpbiwka moxeT BbiTb OTAEAEHA

GFC-6100 YyebHana cucteMa 3nekTpoMobmnna c TONJAMBHLIMU 3J1IEMEHTAMMU

PRIST.RU

OnekTpomobunk ¢ TonnueHbIMK anemeHTamm (FCEV) - ato
TpaHCNOpPTHOE CPeACcTBO, KOTOPOE UCNONb3yeT BOAOPOAHbIE
TOM/UBHbIE 3NEMEHTbI A4Sl TPOU3BOACTBA 3N1EKTPOIHEPTUN U
nuTaHusi GopTOBOro aneKTpoasuratens. Vicnonb3oBaHUe TOMMUBHbIX
ArMeMEHTOB B TPAHCMOPTHbIX cpeacTBax obecrneunsaeT adheKkTMBHOE
peLLEeHME C TOYKM 3pEHUSI UCIONb30BaHMWSI 3HEPreTUHECKUX PECYPCOB
1 3arpsi3HEHNS OKpyXKatoLLel cpeabl. B xoae passutust TexHONorui
TOMSIMBHbIX ANEMEHTOB 0c0b0e BHUMaHUE yaensifiocb UCMonb30BaHUIO
TONMMBHbIX ANIEMEHTOB B 3NEKTPUYECKOIN cnucteme aBToMobuns u
MHTErpaLyn KOHTPONS! TOMIIMBHBIX AMEMEHTOB C APYTVMM MOACUCTEMaMU.
[nsa pelueHuns aTnx 3aaay ucrnonbayetcs yuebHas cuctema GFC-6100,
npeaHasHavyeHHasn ans 4eMOHCTpaunm NpUMEHEHNs TOMMUBHbIX
3MEeMEHTOB Ha anekTpoMobunsax. OHa BKNOYaeT B cebsi: MexaHu3m
3NeKTPoMOo6UnsA ¢ TOMIMBHLIMU 3NIEMEHTAMMU, CUCTEMY TOMSIMBHbIX
3MEMEHTOB, CUCTEMY NOAAYM BOAOPOAA U KOHTPONNep ABUraTensi.



GES-200 UMUTATOp BETPOYCTAHOBKM

WmutaTop BetpoycraHoBku GES-200 - npocToit aBTOHOMHbIV
TpeHaxep, npeJHa3Ha4YeHHbIN NS U3yYeHUs OCHOBHbIX
NPUHLUWNOB U XapaKTepUCTUK BETPOYCTaHOBOK.

Pa3nuyHble BonbTamnepHble XapakTepuCcTUKU U KpUBbIE
3apsga / paspsiga CHUMaloTCsi Npy pa3HbIX CKOPOCTSX BeTpa,
Harpyakax 1 ¢ pasHbiM1 BETPOBbIMU reHepaTopamu.

GES-500 MM6bpnaHas conHeYyHO-BETPOBAaA CUCTEMA

GES-500 (rubpvaHas conHeyHo-BETPOBas CUCTEMA) COCTOMUT U3
COIHEYHOM naHenu, Moayns 6arapen akkymynsTopoB, MOAynsi
KOHTpOMnnepa 3apsiakv conHedHon sHepruv MPPT, mogyns nHeepTopa
NOCTOSIHHOTO / MepeMeHHOro Toka, MOAYIsi CETEBOrO MHBEPTOPA,
KOMIJ1IeKTa BETPOBOIO reHeparopa, MoAynsi MOHUTOPUHIa BETPOBOWA
3HeprMu, Moayns TpexdasHoro BbINPSIMUTENS], MOAYNs KOHTponnepa
rmMépuaHON CONHEYHO-BETPOBOM CUCTEMbI, MOAYNSA Harpysku u
M3MepuTenbHbIX NpMGopoB. CoyeTaHne BCeX 3TUX CUCTEM Co3aaeT
y4ebHyto nnatcopMy, Ha KOTOPON MOXHO NPOBOAUTL SKCNEPUMEHTDI
KaK C BETPOBOW, Tak U C CONMHEYHOM 3Hepruein. OHa nomoraet
yyawmmMcs pazobpartbcs B TEOPUU CUCTEMbI COMHEYHOW SHeprum,
NOOKIMKOHEHHOM K CETU U OTKITKOMEHHOW OT Hee, CUCTEMbI FeHEpUPOBaHUS
BETPOBOW SHEPTUMN U U3YUUTb UHKEHEPHbIE TEXHOMOMUM NPaKTUHECKUX
NPUNOXEHWMN.

GFC-3100 T'mbpuaHaa yuebHana cnctemMa C TONJIMBHbIMU 3JIEMEHTaAMM
CNPOTOHOO6MEHHbIMN MeMbpaHamu

® OCOBEHHOCTH

1. ApxutekTypa OTKpbITOW CUCTEMBI U TMbKasA NnaHenb ¢ YA06HOM
3ameHou getanen

2. CneuyanbHas 6a3a AaHHbIX TONMUBHBIX 3N1EMEHTOB ANsi 06yyeHnst
M Hay4HbIX UCCreaoBaHun

3. laHHble MOXHO OTOBpaxaTb U CoXpaHATb € nomoLubto MO

4. C nomowblo UMPpPOBOro U3MepuUTens MOXHO HabnogaTtb
pabouunii cTaTyc cUCTEMbI B pearnbHOM BpeMeHU

5. BesonacHble pa3beMbl OCHALLEHbI BCEMWU BXOOHBIMU U BbIXOAHBIMU
KOHTakTamu ans yaobHoro u 6e3onacHoro Noakno4YeHns BO
BpEMS 9KCNEPUMEHTOB.

6. MpenycmotpeHa 3awmra ot 0bpaTHOl NONSAPHOCTY BO U3bexxaHne
NoBpeXAeHUn Npu nogaye HanpsHKeHUs NUTaHns obpaTtHon
NOnsIPHOCTY.

7. MNMpenycMoTpeHbl adhdekTUBHBIE peLLeHns Ans hyHaaMeHTarbHOro
M3yYeHNst BOAOPOAHBIX TonnmMBHbIX PEM-anemeHToB, cnocoba
XpaHeHVsi Bo#opoaa U COOTBETCTBYHOLLMX HOPMATUBOB 6e30MacHOCTU.



B KI-3020A
MoNynpoBOAHNKOBOE YCTPOUCTBO
NPOrpamMMHOrO CJ/IEXEHMSA

C nomowbio KI-3020A MOXHO nerko BbIBECTU KpUBbIE
Ha ocumnnorpadpe, ans atoro Tpedyetcs Tonbko ocumnnorpad ¢
CUHXPOHU3aUuein. TOYHO IKCMOHUPYHOTCS XapaKTEPUCTUKM BCEX
TVUMNOB MOJTyMPOBOAHUKOBBIX TPAH3VCTOPOB, MONEBbIX TPAH3NCTOPOB,
aMonoB, CTabUNMTPOHOB, TPMHUCTOPOB, TPMAKOB, AUHUCTOPOB,
ofHonepexoaHbIX TPaH3MCTOpOB U T.N. Bnarogaps uccnenosaHuo
3TUX KPUBbIX MOXHO OnpeaenuTb Bce pabouve xapakTepucTuki
TECTMpYeMoro Npubopa, B TOM ynche koadduumeHT yeunerns (5),
TOK OTCEHKM, TOK YTEHKM, BbIXOOHYIO NPOBOAMMOCTDL U Miobble Apyrve
TEeXHUYECKNe XapaKkTepucTuku, noanexaiwmne namepexmoo. OH
HaMHOTO fy4lle KOHTPONUPYET KaYeCcTBO TPaAH3UCTOPOB, YEM
06bIyHbI TecTep. OH NpegHa3HavyeH Ans TecTUMpOoBaHUS
NornynpoBOAHWUKOB Ha NPOU3BOACTBEHHOM NMUHUM U B nabopartopuu,
a TaKke N8 YCTpaHEeHWUs HeMCnpaBHOCTEN.

B KH-LPT80
NepeHOCHOE MHTEePaKTUBHOE YCTPONCTBO

B otnMumne ot o6biyHOro npoektopa KH-LPT80 genaet
0TO6paXkKeHWe MHTEPAKTUBHBLIM U NO3BOSIAET NUCATb U PUCOBATbL
Ha n306paxkeHuu.

* Perynnpyembiii 1 nepeHoCHOn

» lns 46~80-410AMOBOrO 3KpaHa

* MpocTasn ycTaHoBKa M 6bICTpasi KaAMbpoBKa

3% Jlyywee peLleHve ¢ KOpoTKodOKYCHbIM NPOEKTOPOM.
3% DKpaH M NpoeKTop He BXOAAT B KOMIMJIEKT MOCTaBKU.

46~80-g101IMOBbI

KH-LPT80 NPOEKLNOHHBI 3KpaH

MHTepakTWBHBIN 3KpaH

PRIST.RU

@ Ki-3020D
Undposon rpadponoctpontens ans
NnoJlynpoBOAHUKOBbIX NpnbopoB

KI-3020D npepHasHaveH Ans co3gaHusi LMpoBOA KPUMBOK
TECTUPOBaHMsI NONYNPOBOAHMKOBBIX NPUBOPOB ¢ 2/3 BbIBOAAMM,
HanpvMep, AvaaoB, N-p-VP-N-p TPaH3VCTOPOB, NONEBbIX TPAaH3VCTOPOB,
BTU3, OMT, TpuHMCTOpOB, CUMUCTOPOB U T.4. Bce pesynbrathl
orobpaxatoTcsi Ha akpaHe BCTpoeHHOro XKKJ1 Ha TOHKOMNEeHOYHbIX

TpaH3ucTopax; AororHiTensHoro ocuprriorpadda unm MK He Tpebyerea.
OH Takke OCHaLLIEH CEHCOPHbBIM 3KPaHOM A51si UHTYMTUBHO MOHSATHBIX
MaHWUMNYNsUUiA ¢ NPOCTLIMWU CEHCOPHBIMM KHOMKAMU MpU YCTaHOBKe
TpebyeMbIX YCrOBUI M3MEPEHUS, HANpUMep, TWMa yCTPOMCTRa,
HanpsbkeHUsi CMeLLeHUs,, CTyNeHen Toka U T.4.

[ns nepeknioveHns ¢ 04HOro YCTPOMCTBA Ha Apyroe, Y4Tobbl
6bICTPO MPOTECTMPOBATbL U CPaBHUTL MX, NPEAYCMOTPEHbI ABa
KOMNIeKTa KOHTPOIbHbIX rHe3n. Bce cobpaHHble AaHHbIE MOXHO
oT06pasnTb B BUAE KpMBbIX Ha akpaHe XK u coxpaHuTb Ha MK,

B DF-600
AKTUBHbIN AnddepeHumanbHbIN Wwyn

AKTUBHBIN anddepeHumanbhbli wyn DF-600 —3To wyn ¢
BbICOKMM BXOAHbIM MMMNEeaHCOM U Masiol BXOOHOW €MKOCTbIO,
COBMECTUMBIN C OCLUMINIOrpadpoM C BXOAHBIM CONPOTUB/IEHUEM
50 OM 1 paboTaowuit B pexnmax auddepeHumansHoro u
oaHonpoBoAHOro usMepeHua. C NoMoLLbIO nepek/yaTens
aTTeHIaTopa MOXHO BblbpaTb Hy>XXHoe ocnabnieHue.



@ DPs-2303DF
MHOrokaHas/ibHbI UCTOYHUK NMUTAHUA NOCTOAHHOIO TOKA

. DPS-2303DF - IMHENHbIA UCTOYHUK MUTAHMUA MOCTOSAHHOIO
TOKa, 3 KaHana, Makc. MOLHOCTbL 195 BT. O6ecneumBaeT peXxunmsl
CTabuansaumm HanpAXeHUA U CTabuansaumm Toka, MMeeT Masioe
3Ha4YeHne ypOBHA Nyabcaunii. Bo3aMoXHO aBTomMaTnyeckoe
nocsiefoBaTesIbHOE UM Napasie/ibHOe COeANHEHNE PerysIMpYyeMbIX
KaHaNoB 11 YBEJINYEHUSA BbIXOOAHOrO HAMPSXEeHMA WUAN TokKa.
DPS-2303DF nmeeT Heperynvpyembiii USB-BbIxog, ¢ pUKCMPOBAHHBLIMU
3Ha4eHnAMM 5B / 2A. USB-BbIxod 5B / 2A MOXHO MCMO/Ib30BaThb 1S
33pAAKN KOMMAKTHbIX 3/IEKTPOHHbIX YCTPOMCTB M HEKOTOPbIX
Jlornyeckmx cxeM. OTK/IO4aeMbIV BbIXO4 U GYHKLMA NpeayCcTaHOBKK
HaNpPSOKEHNA M TOKA 33LLMLLIAIOT UCTOYHMK MUTAHNUA 1 NMOAKJ/IOYEHHYIO
K HeMy Harpysky oT CJly4aiHbix nospexaeHni. DPS-2303DF MoXHO
NPUMEeHSITb B CMCTEMAX MUTAHWUA OMEPALMOHHLIX yCUanTenen,
OBYXTAKTHbIX KACKaA0B, TIOMMYECKNX CXEM U A, pYTNX INEKTPOHHbIX
YCTPOWCTB.

B AFG-1005
leHepaToOp CUTrHa10B Npoun3BoJibHOM GOpMbl/PYHKLMOHANIbHbIN reHepaTop

AFG-1005 - 3To reHepaTOp CUrHa0B NPOM3BoJIbHOW GOPMbI U
CTaHAAPTHbIX CUTHANIOB C MAaKCMMaJIbHOM YacToTon 5 My, Ana
$OopMNPOBaHMA CUrHANa MCMOJIb3YeTCA TEXHOJIOMUA MPAMOro
undposBoro cnHTesa (DDS). Bbicokasi NpoOU3BOANTENbHOCTb U
YNyULLEHHble XapaKTePUCTMKM NMO3BOJIAIOT UCMO/Ib30BaTh FeHepaTop
B Pa3/INYHbIX 0671aCTAX HayKy M NPON3BOACTBA.

B AFG-1025
leHepaTop CUrHasI0B NPon3B0oJIbHOW ¢GopMbl/PYHKLMOHANIbHbLIV FEHEePATOP

AFG-1025 - 3TO reHepaTop CUrHasI0B NPOM3BOJIbHOM GOPMbI U1
CTaHAAPTHbIX CUTHAJIOB C MAaKCMMAIbHOM YacToToMn 25 Mlu, AnA
dopMMpOBaHMA CUrHaNa MCNOJIb3YeTCA TEXHONOrMA MpAMOro

undposoro cnHTesa (DDS). ObecneunBaeTcsa BbICOKasA TOYHOCTb
$OpMbI CUrHaNa M HU3KWNiA YPOBEHb MKUTTEPA BbIXOAHOMO CUTrHaNaA.

@ 7B-1000 BepcTak JlabopaTopHblii

® VHopmaumsa AAg 3akasa

! I [ I I
TB-1101 TB-1102 TB-1103 TB-1104
(BTC-110018&WTA-36) (BTC-11001*28WTA-36) (BTC-110018EM-3380-1B) ~ (BTC-11001*2&EM-3380-18)



Mnata ana 6ecnaeyHoro
MakeTupoBaHua cepun AD

AD-14

Mnata ana 6ecnaeyHoro
MakeTnpoBaHuAa cepun RH n KH-102

RH-32 RH-53 RH-74

i
RH-21

B/1OK NUTaHWNA NepeMeHHOoro Toka
/ noctoaHHoro Toka PSB-01

AAR MOKETA SAEKTPOHHOM CXeMbI

Co BCTPOEHHbIMMA CTO6MAM3MpOBOHHbIMM MCTOYHMKAMU
MMTAHUA, 3ALLMLLLEHHBIMM OT KOPOTKOTO 3AMbIKAHUA.

1. MepekntoyaTenb NUTaHUA C NaMNOYKOWN

2. MpocTo BKNOUNTE M 3anycTuTe

3. KoMnakTHbI 1 nerkni

4. Kak ans umpoBbiX,Tak U AN aHanoroebIxX Lenen

N3MepuTenbHbie NpOBOAA

PRIST.RU

MakeT yHnBepcCasibHOro
nHtepdenca cepum UIB

GL-10 GL-5D

MnaTta ana 6ecnaeyHoro
MaKkeTupoBaHusa cepun SD

SD-24 SD-35

LA-60 MakeTHasa nsaTa 4s18 KNpnu4a



Jlornyecknit npobHUK JlornyeckumreHepaTop

UMMY/1bCOB

A
o A
J

LP-2800 LP-3500

LP-540H

SY-805
Habop MHCTPYMEHTOB ANA
obcny>xuBaHuna Komnbtotepos(1)

SY-815
Habop MHCTpYMeHTOB AN
obcnyxunBaHuna koMmnboTepos(3)

SY-703
Habop MHCTPYMEHTOB ANA
obcny>XuBaHunAa KomnbloTepos(2)

SY-9457
Habop MHCTpYMeHTOB AN
obcnyxunBaHuna komnboTepos(4)

Jlornyeckum NnpobHUK K
reHepaTop MMNyabCOB



YHUBepPCa/ibHbIN NPOEKTHbIN 60KC M KOpobKa Anda repMeTnsaunm

YHuBepcarnbHbIN NPOEKTHbIN Kopobka ansi repmetmsaumm Kopo6ka ans repmeTtnsaumm CxeMHas kopobka
6okc (CEPUA PX) (CEPUA AX) (CEPUA BX) (CB-01)
HX-2
MpoekTHbIN 6oke (DX-01) MpoexkTHbI Goke (EX-01) [MepeHocHbIe KOpOGKK YHuBepcanbHas neyatHas nnara
Jlormyeckun 3aXkumM Kamnca gns IC MHCTpYMeHTapum
nposepku NC
3kcTpakTop Ans UC B kopnyce c Mpucnocobnenue ans
ABYXPAAHLIM pAcnofioXeHnem ] BbITackvBaHusa VIHTeI'pa.nhI'DI'?I
BblBOAOB PB-16 cxembl ICS-01

"

OkcTpaktodp ans UC ICP-20 BkcTpakTop ans PLCC GX-8

COEANHUTENbHBIE MPOBOAA UWHABOP MPOBOAOB

PRIST.RU



IDL-400

Jlornyeckum TpeHaxep

ETS-5000
Hosenwuni undposon
TpeHaxep

IDL-600A
AHANoOroBbIV TPEHAXep

ETS-7000A
LUndpoBaa-aHanorosas
yyebHana nabopaTtopHan
cucTema

IDL-800A
UndpoBon TpeHaxep

PP-272 /PBU-312
MakeT npoekTa NMTaHuA
/ CxeMHas nabopaTtopusa

PBU-312

DT-01 NNabopaTtopHbint Habop ana cbopku undpposbix Lenen

C NoMoLLblo KOMMOHEHTOB, NOCTABNSAEMbIX NOMb30BaTENAMMU, C
nomoLbo obopyagosaHusa DT-01 1 pykoBoacTsa nonb3oBarens
MOXXHO MOCTPOUTb CrEAYIOLLME SKCNEPUMEHTbI:

CBeToanoaHbIv gucnnen, nony4YyeHne nMnynbca, ycTaHoBka
NOMMECKOIO YPOBHS, MOITy4EHWE TaKTOBOTO CUrHarna 1 UCTonb30BaHne
normyeckoro npobHuka, BeHTMNb AND / OR / NOT / NAND / NOR
/ XOR, 6ydep ¢ Tpemsi coctosHuaMM, RS-3awenka, JK-tpurrep,
MOHOCTabMIbHBIA MyNETUBMOPATOP M aCUHXPOHHbIN BBEPX BHU3
CYETUMK.

HWN

1 10

6

@ TEXHNHECKME XAPAKTEPUCTMKHA

2, O0OWONOOOPAWN-=-

-

. MHe3no apganTepa NUTaHUS: BXo4 NOCTOsIHHOMO Toka +8B, 1,5A

. UmnynbcHble nepeknioyatenu: 2 LWr.

. Nornueckune nepekntovarenu: 8 DIP nepekniovartenen

. UcTtouHmk nocrtosiHHoro Toka +5B, 750MA

. MakeTHas nnata 1580 kOHTakTOB

. Knemmbl nogkntoveHnst normdeckoro npobHuka

. CBeToanoaHble nHamkaTopbl: 8 CBETOAMOL0B

. Pastembl Tna BNC

. Pasbembl TMna BANANA

. Perynatop yacToTbl TaKTOBOro reHepartopa

. Mepekntoyatens guana3oHOB TaKTOBOrO reHepaTopa
L : 10-40Hz. H : 1K-20KHz.



OLS-1000 OLS-2000

KomnnekT Ana npoBeaeHus . KomnnekT ana nposeaeHns 1abopaTopHbIX
NabopaTopHbIX paboT No aHasnoroBomn paboT Mo LMpPOBOI 3NEKTPOHMKE
3/1eKTPOHMKE

® OCOBEHHOCTH

1. OLS-1000 npenctaBnsieT coboit aHanorosyo oBeprieliHyto nporpammy oby4yeHusi, COBMECTUMYHO C NMporpammamy aHaroroBoro
TpeHaxepa IDL-600A n umdpoBoli-aHanoroeo y4ebHor nabopatopHoi cuctemoint ETS-7000A.

2. OLS-2000 npeactasnsieT cobori oBepreliHyto nporpammy oby4eHns, kKotopas CoBMECTUMA C nNporpammammy LmdpoBoro TpeHaxepa
IDL-800A, nabopaTtopHbiM Habopom ansa cbopku umdposbix uenent DT-01, HoBerwmrm uudposbiM TpeHaxepom ETS-5000 u
undpoBoi-aHanoroeo y4ebHon nabopatopHoi cuctemont ETS-7000A.

TpaHcrMpoBaHme 1 UccreaoBaH1e aKCrepUMeHTa sIBMsIeTCs TpyAoemMkuM npotieccoM. Cepust OLS NoMoXeT cTygeHTaM BU3yanuampoBsaThb
3KCrepuMeHTarbHble Lenu. JNeKTPoHHas TeopUs U3yvaeTcsl Ha NpakTuKe, He npuberasi K nomoLwm y4e6Hnka. OCHOBHOE HasHaveHue
AaHHOro TpeHaxepa 3To, Npexae BCero, nokasaTb CTyAeHTaMm TEXHUYECKME BO3MOXHOCTM CAMUX 3IEKTPOHHbIX Lerneil, a He
KOHLEHTPUPOBAaTb BHUMaHWe Ha COOPKe COCTaBMSIIOLLMX X 31IEMEHTOB.

LT-1000 Undposoin obyyatownii TpeHaxep
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LT-06 LT-07 LT-08 LT-09
@® OCOBEHHOCTH

1. C 10 mogynsimu, Bkntodas 18 akcnepmmeHToB
2. MosTanHble ynpaxHeHWUs1 U NpUNoXeHne

3. CoBmecTUM ¢ LndpoBoi-aHanorosor y4ebHon naboparopHoi cuctemori ETS-7000A 1 Hoselwmm umdpoBbiM TpeHaxkepom ETS-5000
4. Mogynu mMoryT GbiTb NEerko N3MeHeHb!
5. C pykoBOACTBOM MO 3KCMEPUMEHTY

@ XAPAKTEPUCTMNKA

1. 10 akcnepyvMeHTanbHbLIX Mogynen

2. CMBOJbI 3nieMeHTa Ans 3KCNepUMEHTarbHOM CXeMbl HaneYaTaHbl Ha MOaYnsX.
3. Bec: 4 kr

PRIST.RU



AEVBIVOHABIENIDEHBMRED B

. BbICOKOKayecTBeHHas yyebHaa cncTema

B 06AQCTU ABMALMM KOMNAHMA K & H NPEAAQraeT CUMYAITOPbI AA MMAOTOB, AAS OBYYEHMA ABUOHMKE,

PO3BMTMA HOBbIKOB OB CAYXMBAHMA U PELLEHMA MPOBAEM.

AT-11003 AT-12001 AT-13101

TpeHaxep o HaBurauumn

eHTa nute
11 KOMMYHNKALMAM TpeHaxep No UHCTPYM M B KOKI

TpeHaxep no aBUOHMKe

AT-11007A L Artioo78 —

AT-F3001A

Ba3oBan MoAe b JIETHOrO TPeHaxepa

AT-S01

MogennpoBaHue obcnyxueannsa Boeing B737-800

TpeHaxep no MUHU-TYpbuHe

HactonbHas 6asoBas

BasoBas mogens neruéapa —ai-
C CUCTEMO BU3yanus ~& nat »

AT-300

TpeHaxep 6330BbiX HaBbIKOB

AT-F1003

Cucrema cumynaTopa noneta DA40
C MakeTHbIM drozenaxem

AT-F3001C
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OduumanbHbin gnctpubbloTop B Poccuim n crpaHax CHI AO «MpuCT» TPUCT
119071, r. MockBa, 2-in [loHckow np., A. 10, cTp. 4; Ten.: +7 (495) 777-5591; pakc: +7 (495) 640-3023
196006, r. CaHKkT-lMeTepbypr, yn. LiBeTouHas, 4. 18, nut. B, odurc 202; Ten./dpakc: +7 (812) 677-7508

620089, r. EkaTtepuH6ypr, yn. LiBunnuHra, 4. 58, opuc 1; ten./dakc: +7 (343) 317-3999; ek@prist.ru
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