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U3mepeHunsa B MNpombiwrneHHbIn  AneKkTp. MawnHbl 1 CUCTeMbl BEHTURALUK CAY
6uomeanumHe KOHTpPOSb CuUnoBas 3NEeKTPOHMKA W KOHAULMOHMPOBaHUA
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ABTOMOOMNECTPOEHUE «3eneHasa» AreKTPOHHbIE TPEHaXephbl.

3HepreTuka Axkceccyapbl



CoaepxaHue ceMuHapa:

1) Y4yeOHble cTeHAObl NO 3INIeKTPO- U PpagnuoOTEXHUKE

s OrNeKTpuYyeckue u pagnoTexHu4yeckue Lenu, afieMeHTbl U YCTPOMNCTBA
** AHanoroBble 3NEeKTPOHHbIe YCTPOUCTBA

s LUndpoBble 3neKTpoHHbIEe YCTPOUCTB

/7

s TpeHaxepbl

2) Y4yeOHble cTeHAbl NO 3NfIeKTPOHUKE U MUKponpoLeccopam
* ApXuUTeKkTypa n KoMmaHAabl ynpaBneHUa Mmukponpoueccopamu Intel
s [lpoekTnpoBaHue n nporpammmupoBaHue MNINC

/7

s TexHonorusa Arduino

/7

s+ Wmuntatop uHTepchencoB BBoAa-BbiBoAa B cpeae LabVIEW

3) YuyebHble cTeHAbl NO TeJIeKOMMYHUKaLUAM

 WHTepdencobl nocnepoBatenbHOM U NapannenbHON nepegadv AaHHbIX
* AHanoroBble YCTPOMUCTBA PaanoOCBA3U

% ONTOBONOKOHHLIE JINHUU CBA3U

s AHanoroBas v uudpoBasa moaynauus



Pl

ANEeKTPO- U paanoOTEeXHUKA




KL-100 : OCHOBbI 311€KTPO- N paanNoOTEeXHUKMU

KL-100 - cteHa AnA nayYyeHUs OCHOB 3JIeKTpUYecTBa u
MarHeTuama, 3J1IeKTPOHHbIX KOMMOHEHTOB U NPOCTEenLInX
3NIEeKTPOHHbIX cxeM. UpeaneH ona aKCNepumMmeHToB C
SJNIeMEeHTaAMM 3JIEKTPUUYECKUX Lenem y nonyvyeHus
NMEepPBMYHbLIX HABbIKOB B KOHCTPYMPOBaHUM.

Bxnouyaer 6nok ynpaeneHuma m 11 cmeHHbIX moaynem,
obecneumBarOUiMX U3yYEeHUEe OCHOBHbIX pa3aenos
AUCLMINJIMHbI:

OCHOBBI 3NeKTpuyecTBa
OcHOBbLI MarHeTuama
ANeKTPOHHbIe KOMMOHEHTHI
ANeKTpo- U paguoTexHuYeckKkue
yCTpoOMCTBaA

= [eHepaTopHoOe ob6opynosaHue




KL-100 : OCHOBbI 311€KTPO- N paanNoOTEeXHUKMU

bnok ynpasnenus (KL-21001):

« bBnok nutaHuna DC > 2 : W]
— Heperynupyembin 15 B, 12 B LT v ey ([P i (o
— Perynupyembin -3...+3 B, -18...+18 B & 5 * RS,
« bBnok nutaHua AC | -
— UBbix0..9B e -~ —
e o r *5@
* Bce 6n0KM NUTaHNA NMEIOT 3aLUnTy | "3 : ‘.
OT neperpysku |
«  ®YHKLMOHaNbHbIN reHepaTop |
— CMHyC, NPpAMOYrofbHUK, Nuna

— FBbIX10@4...100 kl'y
— UBbix18B n-n/9 B n-n (50 Om)

 UudpoBon amnepBonbLTMETP

—

1§ - — — b,
- Udc: nsanpenena2 B, 200 B MakeTHasi nnaTa Ans pa3paboTku u

- A CEfAeRnBEOe R - <000 1A NPOBEpPKU NPOTOTUMOB 3. CXEM
E CTpenOHHble amMnep- n BOoJibTMeTpbI (1680 Touek noAKnOYEHUS)

— Udc@20B,U ac@15B
— Adc@1A,Aac@l1A

* JMHaMuUK (8 Om, 0.25 BT)
* [lepeMeHHbIe pe3ncTopbl (1/10/100 kOm/1 MOMm, 0.25 BT) "Rnnucf‘j
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KL-100 : OCHOBbI 311€KTPO- N paanNoOTEeXHUKMU

JdKcnepMMmeHTanbHbie Moaynu

11 mopynen

« Bce moaynu ocHaweHbl 8-0uTHbIMK DIP | © |8
MUKponepekniovaTenamMm AnNA UMUTaLUK|
HencrnpaBHOCTEMN B Lienu g

- _Moppo6Hoe onucaHue UMUTaLUM 3Rl e
HeucnpaBHOCTeN NpMBeaAeHO B Tl e :
«PykoBoacTBe onAa npenogasatens» QB EEEEE Sl B bi e

| n L o G5 ;us ‘ .

- [lNoapobGHOe pyKOBOACTBO NO NPOBEAEHUI0 e

3KCMNEepuMeHToB [ 30

 Pa3mep moayns: 255 x 165 x 30 mm




KL-100 : OCHOBbI 311eKTPO- U PaANOTEXHUKMU

s JlTabopaTtopHbIN NpaKTUKYM BKnwo4aeTt 59
naboparopHsbix pabor

NEPEYEHb 3KCMNEPMMEHTOB 2. BKCMEPUMEHTLI N0 MATHETUIMY
1. SkcnepumeHTLI N0 0CHOBaM MeKTPH4ECTBa 2-1 MarHUTHBIE YCTPONCTBA. ..o KL-13002
1-1 UamepeHve HanpspkeHWs MOCTOAHHOMO TOKA................ KL-21001 22 MATHUTHOR MOME. ... v eveveeeeeeeeeete et sereneseeeetseessesnestsesanes KL-13003
1-2 MNcrnonb30BaHWUE OMMETPA........cveeievieeevevessees seeeeeeneen o KL-1 3001 2-3 V1306pakeHe MarHUTHBIX KDUBBIX ...............c.cceeveeeeenes. KL-13003
1-3 XapaKkrepuCTUKN PE3NCTOPA ........ccccveesvenvencesns e KL=13001 2-4 CiNa MATHUTHOMO MOMSL.......vevesees e sescoresascesessess seveee KL-13003
1-4 V1amepeH1e MOCTOAHHOMO TOKA........uvuvseienssssnssensens e KL-13001 2-5 3aKoHbl J1eHUa U DAPAMES .........co.veeeeeeeeereeeereen. KL-13003
1-5 3AKOHOMA ... KL-13001 26 3AKOH AMMEPA.......corverevere s esissrs e e ssssnns e s KL-13004
16 MoLIHOCTL B LenW NOCTOSIHHON TOKA ...........cconrvee.ee....KL=13001 2-7 TIPaBUNIO PREMUHIA. ... oo KL-13005
1-7 TNocnenosatenbHo-napannenbHas cxema v 3akoH Kupxrodd 2-8 CaMOVHAYKUMA.........cooveeeve e KL-13008
...................................................................................... KL-13001 2-9 BOAUMOUHAYKYS oo KL-13006
1-8 Hanoxexue, Teopema TeseraTensmronsiau reopeva Hoprora 2-10° OBHAPYKEHME MATHHTHOMO MOTOKA. ... oo v KL-13006
...................................................................................... KL-13001

1-9 Teopema o0 makcumymMe OTQaBaeMON MOLLHOCTH...........KL-13001
3. SKCMepUMEHTBI C OCHOBHLIMW 3NEKTPOHHBIMK CXEMaMU

3-1 XapakTepUCTUKN ONOOA. .. ...cc.veerieeeeeiiereeeeeieteeesaeeiiee e KL-13007
3-2 Cxema BbIMPAMUTENS ........cceveeeeeeceeeeeee e eeeee e ee e L= 13007

1-10 RC-uenb nocTtosHHOro Toka U nepexoaHsle seneHus.... KL-13001
1-11 UamepeHue HanpskeHWa NepemMeHHoro Toka................KL-13001
1-12 NamepeHue curnbl NepeMeHHoro ToKa...........................KL=13001

1-13 RC-LEMb NEPEMEHHOTD TOKAL... oo oo KL-13001 3-3 CXeMA UINBTPA ....oeeeiceiiie st ee et ere et see e e e KL-13007 £
114 RL- L€t NEPEMEHHOMO TOK...r e re oo KL-13001 34 XapaKTePUCTVKM CTAGUIUTDOHA. ..cccocovs s nsis s KL-13007
115 RLC-LEMb NEPEMEHHONO TOKA. ..o KL-13001 35 XapaKTepUCTUKN CBBTOMMONA. ...cccomuvsssssmssssssinsans e KL-13007
1-16 MOLLIHOGT B LIENY NBPEMEHHOMO TOKA. ...orreeesre oo KL-13001 3-6 XapakTepuUCTUKU TPaHBUCTOPA .....ccceccerereeeevire v v KL-13007
117 XapaKTePUCTAKA TPAHCIDOPMATOPA. ...ve e seerreres oo KL-13001 3-7 OYHKUMN MYMBETUMETP ... ceecvve et vreeeneerneeeneernes sneeennnen o KAl= 13007
1-18 MocnenoBatenbHbI PE30HAHCHBIA KOHTYP..........cv....... KL=-13001 3-8 XapaKTepuCTUK/ MONEBOTO TPAHINCTOPA. .......c.oc.vvevvc- KL-13007

1-19 NapannentHblil Pe30HAHCHBIA KOHTYP.......ceevecvve e ... KL-13001 3-9 XapakTepucTui TvpyCTOpa... s e KL-13007

120 LCGOUABTD oo KL-13001 3-10 XapaKTepucTuki 0AHONEPEXOaHOM TPaHUCTOPA.........KL-13007 B8
S S T TR R




KL-100 : OCHOBbI 311eKTPO- U PaANOTEXHUKMU

4. 3KCI'IepHMeHTbI C NpOCTbIMK 3NEKTPOHHBIMKM CXEMaMK

4-1 TPOCTON YONIUTENb......cov e e eeeeeeiee v eve et e eee e KL-13008
4-2 UHBEPTUPYHOLLMA YCUIMUTENMb. ....eeeveee et e KL-13008
4-3 Perynatop HanpsiKeHUs . .....c.cceeeeeveeeee e ceeeeven e KL= 13008
44 [1BYXTAKTHBIA YCUMUTEND ... e v et e cere e e eee e srenas KL-13009
4-5 MOCT YUTCTOHA. ...ucuv et srenves s sere e ene st e srennas KL-13009
4-6 Perynsatop OCBELUEHHOCTU ..........c..cvevervrernreeerneennnns KL-13008
4-7 MHorokacKagHbIN YCUTUTEND .........cveervveevencreeerenns KL-13008
4-8 XapaKTEPUCTUKU PETIE ......oceeevieiieeiieiien e eneeenaes KL-13008

4-9 CeHCOpHbIN NepekniodaTerb..............cccceeer eee e ... . KL=13008

5. 3KCNepuMeHTbI C YCTPOACTBAMM NPOMBILLIIEHHOO KOHTPOIS

5-1 Xapaktepuctiki CDS .......ocoiiiiie KL-13010
5-2 Cxema co CBETOBbIM YNPaBMeHWeM.......................KL-13010
5-3 XapakTepucTuKi TEPMUCTOPA. ......c...eeceeneeenne ... KL-13010
5-4 Cxema ¢ TemnepartypHbIM ynpasneHWem ...............KL-13010
5-5 Cxema co 3BYKOBBIM YNPABNEHUEM........ccceerneenene. KL-13010

6. DKCNEPUMEHTBI C XapaKTepUCTVUKaMKM reHepatopa koneGaHun
W €ro NpUMEHEHEM

6-1 BNOKUHM-TeHePATOP.......c..ccveeeeeeeeeie e e . KL=13011
6-2 3NEeKTPOHHAA MTUYLA TPEMb..cc.ecvecvevereeerireereeeeaeaas KL-13011
6-3 HecuHXpOHU3UPOBaHHLIN MynbTUBUBpaTOp.......... KL-13011
6-4 Cxema cBeTOAMOAHON MUMANKA. .......eeveveeeeer e e KL-13011

6-5 MHAOYKTMBHO-EMKOCTHASI pe30HaHCHas Uenb.......... KL-13011




KL-100 : OCHOBbI 311€KTPO- N paanNoOTEeXHUKMU

O6yueHme Ha 6a3e KkoMmnblOTEpPaA

\/ : 4 X

% MopenupoBaHue cxem g )
3KCnepuMeHTanbHbIX Moayneu Y w £

% MopenupoBaHue HencnpaBHoCTeH T 1 ?

s MNMoppepxunBaroTcsa BUpPTyanbHble NpUoopbI

s OO6y4arouwmecsa MoryT npoBoanUTb rMOKoe cpaBHEeHMe
pe3ynbLTaToB, NOMYYEeHHbIX NPOrpaMmMHO, C peanbHbIMMU
CUrHanamm
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KL-100 : OCHOBbI 311€KTPO- N paanNoOTEeXHUKMU

NG J B : T
g ﬂ)’ -d 99 000* P. 6nok ynpaenenus
142 900* p 6rnok ynpasneHus, MO
223 700* P. =12 670* P. cmeHHbIe Moaynu
= 250 600~ P. (cno) 21 700* P. akceccyapsi, nokymeHTauus a8
*eHna ¢ HAC Ha 03.09.2019 e. *L{eHna ¢ HAC Ha 03.09.2019 e. \




KL-200 : AHanoroBble 35fIeKTPOHHbIe YCTPOUCTBA

KL-200 - cteHa aona getanbHOro U3y4yeHus npmMHUMNOB
PaboTbl aHANOroBbIX IJIEKTPOHHLIX YCTPOMUCTB.
UpeanbHO noaxoauT ANA 3KCNEepuMeHTOB C
3NMEeKTPOHHbLIMM YCTPOUCTBAMM M NONYYEHUA ONbITa B
NMPOEKTUPOBAHMUM.

Bxnwouaer 6nok ynpasneHumna (rnasHbiv moaynb), 17

CMEeHHbIX MoAyJien, NO3BOoJIAIoWMX BbINOMHUTL OonbLIoe
yucno naboparopHsbix pabor, makeTHyro nnary (1680
TOUYeK NoaKIoYeHUn). '

O6ecneunBaercs
obyueHue Ha 6a3ze K.

- -



KL-200 : AHanoroBble 35fIeKTPOHHbIe YCTPOUCTBA

Electronic Circuits System

** TnasHbin moaynsb (KL-21001):

1. ACTOUYHMK NUTaHMA NOCTOAHHOIO TOKa
2. MNCTOUYHMK NUTaAHMA NEepeMeHHOro TokKa
3. lFeHepatrop curHanos (CMHYC, MeaHAp, TPEYrosibHUK)
4. Uundcdposou mynbtumerp (A / V), 4 paspsapa
5. CrpenouHbie uamepurtenu: ACV, DCV, ACA, DCA
6. Auunamuk 0,5 Bt c ycunurenem
7. lMepemMeHHble pe3ucTopbl
8. MaketrHas nnara 5
e

< YHuBepcanbHas 3 l el el J_
MaKeTHasa nnara ans | 6
pa3paboTku u NpoBepkKu i
NMPOTOTUNMOB 3J1. CXeMmM E 1
(1680 Touek noaKknoOUYeHUn) |

Z-m i ! KL-21001



KL-200 : AHanoroBble 35fIeKTPOHHbIe YCTPOUCTBA

Electronic Circuits System

< Bce moaynm S —— 1
mo.
OCHalWleHbl 8-O6MTHbLIMM 5 -_db .'@\

BBYXMO3ULMOHHbIMM
MMKponepexknoJyarens : .
MM oNnA mMuTaumm = I
HeMcnpaBHOCTEM B
ANIeKTPU4YEeCcKoOM cxeme

> Ana ypo6crea
XpaHeHUa U

TPAHCNOPTUPOBKM BCe
MOAyINnM pa3MellalroTcs
B oTAenbHbIX 60kcax

K=b-

Rnnucf



KL-200 : AHanoroBble 35fIeKTPOHHbIe YCTPOUCTBA

Electronic Circuits System

» JlTabopaTopHbIN NpaKTUKYM BKnwouaer 6onee 90
naboparopHsix pabor (18 paspenos, 4-10 J1P):

Paspen 1. XapakrepucTtukm auonos

Paspen 2. CxeMbl aMNNMTyaHbIX OrpaHuuuTenem

Paspen 3. Cxembl BbinpaMUutTeneu

Paspen 4. AnddhepeHumpyouwime 1 MHTErpupyowme uenm
Paspen 5. XapakrepmucTukm 6 MnonsapHbIX TPaH3UCTOPOB
Paspgen 6. CxemMbl TPAH3UCTOPHbLIX YyCUNUTENeun

Paspen 7. XapakTtepuCcTUKM NOJIeBbIX TPAH3UCTOPOB
Paspen 8. Cxembl ycunurenem Ha norneBbiX TpaH3uCTOopax
Paspen 9. MHorokackagHblie TPaAH3UCTOPHbIE YCUITUTENU
Paspen 10. Cxembl ycunurenem c orpumuarensHou OC
Paspen 11. Cxembl ycunurenem c nonoxurtenbHou OC
Paspen 12. Cxembl cTabunu3aaropoB Hanps>XeHUA U ToKa
Paspen 13. Moaynauua n pemoaynaumus

Paspen 14. XapakrepucTukm onepaumoHHbIX yCUnNurenem
Paspen 15. YcTtpoucTtBa Ha OCHOBE OonepauMoOHHbIX YCUNUTEenem
Pazpenbl 16-17. YcTpoucTBa Ha ocHoBe OY (oTtpuuarenbHa

" Paspen 18. YcTpouctBa Ha ocHoBe OY (nonoxurtenoHasa O -H

FROGUCT?

=t



KL-200 : AHanoroBble 35fIeKTPOHHbIe YCTPOUCTBA

Electronic Circuits System

’.- " % - n— -l
/ Z —”
Q 7 ‘éo:,rgg 000* p- onok ynpaBneHus

236 300* p.
259 500* p. (cno)

*lHeHna ¢ HL]C Ha 03.09.2019 e.

142 900* p 6rnok ynpasneHus, MO
le 710* p CMeHHble Moaynu

19 810* p- aKceccCyapbl, AOKYMeHTaLluns B

*Yena ¢ HAC Ha 03.09.2019 e.




KL-300 : UndppoBble ycTpouctea

Electronic Circuits System

KL-300 - cTteHa Ana nsyyeHUsa y nNpoBeaeHun
NMPaKTUYECKMX 3aHATUM NOo UM(PPOBON CXEMOTEeXHUKE.

Bxnouyaer 6nok ynpasneHumna (rnasHbiv moaynb), 13
CMEeHHbIX moayneu, maketTHyro nnary (1680 Touek
noAKNIOYeHuUn).

O6ecneumnBaercs
obyueHue Ha 6a3e lMNK.




KL-300 : UndppoBble ycTpouctea

Electronic Circuits System

s KL-300 mo>XHO Mcnonb30BaTh AnNA
NMPOEKTUPOBAHUA U IKCNEPUMEHTOB CO
cxemMamMmm nocrneposareribHOCTHOMU M
KOMOMHALMOHHOMU NTIOrMKM M
MMKponpoLueccopamMm.

* Mo3Bonsaer paborarb ¢ uMhpoBLIMM CXeMaMm
Ha ocHoBe TTJ1, KMOI, n- n p-kanansHou MOTIl
m 3CJ1 TexHONOrMMm.

* bonbwou o6bem naboparopHOro npakTukKkyma
(6 paspenosB, ot 5 no 17 JIP B xa>xaom)

=t

“RopucT?



KL-300 : UndppoBble ycTpouctea

Electronic Circuits System




KL-300 : UndppoBble ycTpouctea

Electronic Circuits System

82 700 P. 6nok ynpaenetus
130 200* P. 6nok ynpaenenus, NO
213 700* P. ~12 950* P. cmenHble Mmoaynu
s 241 400* P. (cno) 15 820* P. akceccyapbl, aokymeHTaums |8
m_ | Uewa c HAC na 03.09.2019 2. *Ljena ¢ HC Ha 03.09.2019 2. r




KL-210 : KoMnnekcHbIN y4ebHbIN CTeHA,

KL-210 - cTteHa Ana n3yYyeHUsa NpUMHLUMNOB paboTsl
SJIEKTPUUYECKMX CXEM, MCNOJIb3YyeMbIX B 3JIEKTPO- U
PaAMOTEeXHUKE, INEeKTPpOoHuKe u uudcdposom
CXeMoTexXHuUKe.

Bxnouaer 6nok ynpasneHuma (rnasHbiM Moaynb),
LWIMPOKMM HABGOpP CMEeHHbIX Moaynen, MaKeTHYIo nnarty

(1680 Touek
NOAKIIOUEeHMA).

.
»

O6ecneunBaercs PLLLLETS i
o6yueHue Ha 6a3e NMK.B il W/

jeeagae




KL-210 : KoMnnekcHbIN y4ebHbIN CTeHA,

CmeHHble moaynu:

> Bba3oBble aneKTpuuyeckKkume cxembl - 4 moaynsa
s AHanorosbie yctpouctea — 10 moaynen
 Unudbpoebie ycTtpoucrtea - 7 moaynem

o dneKkTtpogeurarenm (onumuna) - 5 moaynemn

j22eae

.
f
.




KL-210 : KoMmnneKkcHbIN y4eOHbIN CTeHA

T3]

AHanor.

yCTpOMCTBA
KL-300
Liudpp. nor. daTtumnkn
yCTPOMUCTBA

oo [T @ 4
e (@

[[ ™ 0-e0:0 p000[| @0 @

)

9
0909
6|

i

|| 10:00:0 009

liﬂ

|

—~ AR

e ] <l
4 0 |
13D o0

HuskoBonbTHLIE 3an/gBUraTenu

C



KL-210 : KoMnnekcHbIN y4ebHbIN CTeHA,

JlabopaTopHbLIN NPaKTUKYM:

» JneKTpuueckKkue cxemsl m gatumkm — 19 JIP
** AHanoroeble yctpouctea - 53 JIP
* Undcdpoebie ycTtpoucrtea - 34 JIP

o dnekrpopeurarenm (onuma) — 5 JIP

JKkcnepumMeHmsI ¢ anekmpodeu2amenamu (Modyne ons
6bIMOJIHeHUSA 3KCrepuMeHmoes He exodum e cmaHOapmMHbIL
KOMMnekm nocmaeku) (3akasbieaemcs omaoesibHo)

(1) Visynerme nycka, OCTAaHOBA W KOHTPOMS Neperpy3kn  areKTpoasurarens

(2) NayueHne cxembl ynpaeneHus HanpasneHnem BpalleHus Bana
aneKTpogsuvraTens

(3) NayueHne cxembl ynpaeneHus paboTon anekTpoasuraTens

(4) NayueHne BapuaHTOB KOHTPONS paboTkl anekTpoasurarens

Eemreuan L (5) Nay4eHue nooknio4eHns ApUrarenia no cxemam "3se3fa-TpeyronsHUK"

= C NOHWKEHHBIM MyCKOBLIM HanpsbxeHnem TpexdasHoro acHXPOHHOM
3 I ,,J-I' aneKTpoOBUraTens

R i 1 IV




KL-210 : KoMnnekcHbIN y4eOHbIN CTeHA,

K
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—196 500~ P. 6nok ynpaBneva
128 500* p 6rok ynpasneHus, MO
* z11 41 0* p CMEeHHble MoAaynu
329 800 p 50 120* p akceccyapbl, JOKyMeHTaLuus

= f’% 361 800* P- (cno) (wactn A, B, C) F

e et

*leHna ¢ HAC Ha 03.09.2019 e. *lena ¢ HAC Ha 03.09.2019 e.




KL-100 / KL-200 / KL-300 / KL-210

ctoumocTb ¢ MO = ctonmocTtb 6e3 NO
(0o 30.11.2019)

223 700 p. 236 300 p. 213 700 p. 329 800 p.
250 600 p. 259 500 p. 241 400 p. 361 800 p.
223 700 p. 236 300 p. 213 700 p. 329 800 p.

SR s o 1 e SRS i @
= he i ) = TR (R
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IDL-400 - pna Mm3y4YyeHusa NPUHLIMNOB NOCTPOEHUA U

pa60'rb| OCHOBHBbLBIX JTIOrMYEeCKUMX CXeM.

IDL-600A - pna nayueHumn
aHanoroBbiX yCTPOMUCTB.

IDL-800A - pna mayuyeHun
uUMPpPOBbLIX YCTPOMUCTB.

TpeHaxepbl 06opyaoBaHbl MAKETHOM NaTom
Ana 6ecnasuyHon cO60pPKM pagnO3INEKTPOHHbIX
cxeM. JTO NO3BOJIAET NPOBOAUTHL 3aHATUA NO
PaAMOMOHTAaXY B NOMELUEeHUAX, He
obopynoBaHHbIX CUCTEMOM BbITAXXHOM
BEHTUNALMUM.

28 280* p.
30 520* p.
33 250* p.

*lJeHna ¢ HL]JC Ha 03.09.2019 e.
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ETS-8000A : TpeHaxep-aMmynaTop unugpoBbIX

TpeHnaxep ETS-8000A asnaerca 6a3oBbiMm yyebHbIM
CTEHAOM MO U3YUYEHMUIO JIOrMYEeCKMX 3NIeMEeHTOB
umcpoBbix ycTtpoucts. CMeHHbIe Mmoaynm cogepXxar
KOMOMHALMOHHYIO M NOCIIeaoBaTeNIbHOCTHYIO JIOFUKY:

basoBas noruka (U, U, HE, U-HE, UITN-HE v ap.)
Komnapartopsl, kapta KapHo
CyMmmaTopbl
Koaepbl/aekoaepbl
MynbTunnekcopbl
Tpurrepsbl (RS-, JK-, T-, D-)
CyeTumKkm

U np.

Bxnouyaer 6nok ynpaBneHusn
" 4 CMEeHHbIX MoAayIs.




ETS-8000A : TpeHaxep-aMmynaTop unugpoBbIX

OcobeHHOCTM

*» lNpoBegeHne aKCNepMMeHTOB C KOMOMHALMOHHOUN U
nocrnegoBaTenbHOCTHOMU NTIOrMKOU

L)

*

Ona ynobcTBa ucnonb3oBaHNUs, UMeeTCA BCoMoraTtenbHoe
obopyaoBaHue, HeobxoanMoe ANA BbINOMHEHUS KaXaoro
3KCNepuMeHTa: UICTOYHUK MUTaHUA, FeHepaTop UCMbITaTeNbHbIX
CUrHanoB, OJI0OK MHOUKaATOPOB, U3MepUTenbHbIe NPUOOopPLI

L)

* Bce Gnoku NMTaHUA UMEKOT 3aLNTY OT Neperpyskn

* N'MOKasa apxMTeKTypa — BO3MOXHOCTb pacLUMpPeHuUs Yucna
3KCNEePUMEHTOB C UCNOJNIb30BaHUEM MaKeTHOMN NnaTbl

»* WHTepaKTUBHbLIN KOMMNbIOTEPHbLIN PEXUM, NpeaycMaTpUBaloLLnmn
nporpaMmmMHoe MogerimpoBaHue CXeM U aMynauuro (MMuTauuio)

«E

dlinapaTHbiX cpeacTB

Runucf



ETS-8000A : TpeHaxep-aMmynaTop unugpoBbIX

MHTepaKTUBHLIA PeXUM yi=er
& [ Bnok ynpaBneHus i [ s ] =
% Apantep RS232-USB 2 i =t el R AARRAR :
<» CuctemHble TpeboBaHuA: o [ cmenneri woayn T : :mm
2 o . | s v ..
s CPU 300 MlN'u, RAM 128 Mb, :’ . AT it t:}. WHTepaKTUBHBIIH PeXUM:
HDD 100 Mb .} \._ o g iU ] ".!-i'¢::<i P MporpaMMHOe MOAENNPOBaHMe
s Windows 7/Vista/XP/2000/98 T T B I’A"napafﬂaﬂ amynauwus
- > P \‘W \‘.‘; » 3anuch pesynbTaToB

L)

» MporpammHoe mogenupoBaHue:
s MopgenupyeTtca aKTUBHbIN CTaTyC yCTpoucTB Ha nnatdopme ETS-8000A

L)

L)

@,
0‘0

ABTOMaTU4YeCKN OLEeHUBaEeTCH npaBuUJiIbHOCTb coefVHEeHUN

)
0‘0

MO,EleﬂVIpy}OTCFI BCe JKCNepMMeHTbl n3 «PyKOBO,EI,CTBa nosfib3oBaTtensa»

)
0‘0

Mo.qenupyeTc;l MaKeTHas nnarta

@,
0‘0

3anucbiBaloTCA pe3ynbTaThl IKCNEepUMeHTa

> AMynNALUUA annapaTtHbIX CPeacTB:
+ Mo USB npuHumaroTcsa curHanbl ctatyca cuctembl ETS-8000A

L)

L)

"

*» Ha akpaHe K oTobpaxatorca aencrtema cuctembol ETS-8000A B
< 3anucbIBalOTCA pe3ynbTaThl SKCNEePUMeHTa EH
R

RopucT?



ETS-8000A : TpeHaxep-aMynaTop undppoBbIX

» Cnucok 3KcnepumMeHmMos

'.q * JKCNEPUMEHTLI ¢ 6a30BLIMK NOMMYECKUMA 3aTBOPaMM ”i
2 (a) OGnement UNU (b) SnemexHT HE ‘
(c) Anement UIM + HE  (d) 3nemeHt HE-UJTU i
(e) OGnemeHnt HE-U (f) Onement HE-WM ¢ 4 Bxogamu * OKCMEPUMEHTBI C MYTbTUININEKCOPOM |
(g) N-HE-UNI (h) Tamna co cTyneH4yaTon perynupoBKon (a) Mynsrunnekcop
* JKCNEPUMEHTbLI C COMETAHUAMMW NOrMYECKUX CXEM * JKCnepuMeHTb! € 6a3oBbIMU TPUITEPaMi |
I (a) X+0=X, X+1=1 (b) X - 0=0, X - 1=X (a) MocTpoenne RS-tpurrepa ¢ anementamu HE-A |
(C) X+X=X, X+X'=1 (d) X - X=X, X - X'=0 (b) MocTpoenune RS-tpurrepa c anementamu HE-UITA
l (e) (X - Y)y=X'+Y' (f) (X+Y)'=X"- Y (c) JK-Tpurrep
= (g) 2-paspsaaHbiit komnapatop (h) Cxema ronocoBaHus (d) T-Tpurrep

(i) MpunoxeHue kapta KapHo (e) D-tpurrep

* OKCNEepPUMEHTbI CO COXEeHWeM/BblYMTaHueM
(a) Monycymmatop (b) MonHbI cymmaTop
(c) MonysblyuTaTENb (d) MonHbin BbluMTATENL
(e) 4-paspagHein cymmatop (f) 4-paspagHbi BblunTaTenb
. (g) CymmaTop 4BOMYHO-AECATUYHOIO KOAa
~ +» JKCNepuMeHTbl ¢ AeKkogepom/Kogepom (a) CyeTunK no Moaynio 8

(a) I{o,u,ep 883 -
= - — (b) CnyyanHasa nocnegoBarenbHOCTL N0 Moaynt 4
;.-_ i i y. I ; ”lﬁa leﬁ. + MpuMeHeHne LM POBOI NOrMKK
M e _ (a) 0-9 anekTpuyeckasn pynetka
:u.:.i ~ (b) Ynpasnetue cBeTodopom

* [lpuMeHEHNE 3KCNEPUMEHTOB C TPUITEPaMMK
(a) Mcnonb3osanne D-Tpurrepa ¢ JK-Tpurrepom ;
(b) Mcnonb3oeaHue T-Tpurrepa ¢ JK-tpurrepom ;
(c) CueTuuk nynscaymnn no moaynto 8

* ONbITbl CO CYETYUKOM




ETS-8000A : TpeHaxep-aMmynaTop unugpoBbIX

» Axkceccyapsi
1. PykoBOACTBO N0 NPOBEAEHWUIO OMbITOB

2. CoeguHnTENbHLIE NPOBOAA U pa3beMbl : 1 KOMMNEKT

3. CD : MNporpammHoe obecneyeHne ana obpaboTkm AaHHbIX
4. Kabens USB

5. WecturpanHbin Kntoy : 1 Wwr.

3
o2l

\ 146 160* P. 6nok ynpaenenus
13 720* P. cmenHbie Mmoaynu
197 890* P 10 920* P. akceccyapsi, ao

ires . . , BOKyMeHTauus
*I{eHa ¢ HAC Ha 03.09.2019 e. *{eHna ¢ HAC Ha 03.09.2019 e. ‘
L
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MTS-51 - ana nsyyeHmsa apxXuTeKTypbl U KOMaHA
MukKponpoueccopa 8051 Intel.

Habop sanemeHTOB:




NMepeueHb naboparopHbiX pabor Bxnwouaer 13

JKCNnepmmeHTOB:

1. CBeTOoAMOAHbLIN AUCNNEen 8. KoHTpons 7-cerm. gucnneem

2. C1 ToueyHaa marpuua 9. MarpuuHoe ynpasneHue KJ1B

3. llaroBbi MHAYKTOPHbIN ABUrartenb 10. PacuumpeHue nopra BbiBOga

4. PacuumpeHue nopra Beoga 11. KoHTpons choTonpepbiBarenem
5. CueTumKk MmMnynncoB 12. Tanmep / CueTumnk

6. Perynatop auHamMmuka 13. Kontponsb XXK moHutopa

7. MocnepoBarenbHasa CBA3b

Onuua MTS-52 (BHyTpucxemHsbin amynartop ICE)
pacwupsneT (pyHKLMOHANMBbHOCTb TpeHaXepa:

>

>

>
>
>

MmMmutupyrowee yCTPOMCTBO YCTAHOBKM TOUKM BO3MOXHOIO nNpepbiBaHuUA
nporpamMmmsl

OpHocTyneH4yaTana TpaccUMpoBKa Bxoaa B npoueaypy / o6xona npoueaypbl
| BBIXOAA M3 npoueaypsbl. ABTOCTyneHuyarana pyHKumMaA

PerucTtp m pepakrop namatm (nporpammbl o6paboTkm gaHHbIX)
AccembnupoBaHHasa nporpamMmMma yPpOBHSA NOAAEPIKKMU

3arpy3ka chamna *.Ist m nonHoe ortob6paxeHue




69 650* p.

*UeHa ¢ HC Ha 03.09.2019 e.







Cuctema MTS-86C nomoraet CTyqeHTam U3yuuTb
apXUTEKTYpY U NpoLECC NPorpaMMUpOBaHUSE KOMMbIOTEpa
8086. Cucrema COCTOMT U3 NATU OCHOBHbBIX KOMMOHEHTOB:
(1) LMY 8086 (2) cuctemHOM 1 NonNb30BaTENbLCKON NaMATH
(3) KoMnneKTa NnonynsApHbIX CTaHAAPTHLIX MUKPOCXEM
(4) yctporcTs BBOAA-BbIBOAA U (D) BHELLHEro uHTepdenca.

CTyneHTbl pefakTvpytoT U COCTaBNSAKT NporpaMMHbie
kaab! ¢ MK 1 HenpepbIBHO HABNOAAKT pesynbrarbl 3arpy3im
11 BbINOIIHEHUS NPOrpaMm U3 CUCTEMHON NamaTh. DYHKUMK
oTnagku goctynHel ¢ MK unu ¢ knasuatypbl CUCTEMHOTO
uHTEpchenca.




MTS-86C :TpeHaxep Ha 6a3e MI Intel 8086

Microcomputer Control System

» OcobenHocmu

® VICTO4HMK MATaHWUA U BCE 3KCNEPUMEHTamNbHbIE nepudepuiiHbie (4) KoHTponnep npepbliBaHui
YyCTPOWCTBA YCTAHOBMNEHbl HAa OQHOM TpeHaxepe Ans 8259
NPOBEAEHWUSA 3KCNEPUMEHTOB C 8086; HUKAKOMO JONOMHUTENBHOM (5) Tamep/KoHTponnep cyeTumka
obopynoBaHusa He TpebyeTcs. 8253
® [JeMOHCTpaLMOHHbIE NPOrpaMMbl MOCTOAHHO XPaHATCH B (6) KnaBuatypa/KoHTponnep
cucTtemMHoM namsTu. OHW NO3BONSAKOT ObICTPO NPOTECTMPOBATL 8279
CUCTEMY U NPOAEMOHCTPUPOBaTh €€ PYHKUMOHANbHbIE (7) NocnepoBarenbHbIi NOPT
BO3MOXHOCTW. 8251 (RS-232C x 2nopra, 25kOHTaKTOB)
@ lMporpaMvHble KOOb! 3arpyaroTCs/OTNaXMBaIOTCS/BbINQIHAOTCH (8) KnaBuwu
¢ knasuatypsl K unu TpeHaxepa. 24 Knasuarypa
©® Bce MuUKpoCXxeMbl 3alMleHbl aKkpUNOBOW KPbILWKOW, 8. 3KCcnepuMeHTanbHoe YCTPOMCTBO:
pacnonoXeHHOW Ha BEPXHeW NaHenu TpeHaxepa. (1) SkcnepumerTbl A/D cogepxar
® HassaHnsa MMKPOCXEM HaHeCeHbl B COOTBETCTBYHOLLIMX MeCcTax MNepemeHHbi pe3ucTop, OTOTPaH3UCTOP,
Ha aKpuIoBOW NaHenu. TEPMUCTOP, MUKPOGOH
@ BHewHwi uHTepdenc no3BonsaeT Nonb3oBaTento co3nasartb (2) BkcnepumenTsl D/A copepxar
CBOM CXEMbI. (younutens 2 BT, guHamuk)
(3) OuHamuk, MUKpodOH
(4) CeHCOpHBbIN KOHTPONb TEPMUCTOPa
(5) PoTOCEHCOPHbIN KOHTPOMNb
P TexHuvyeckue Xapakmepucmuku (6) Yeunurenb, 3anucbiBaloLLiee yCTPOMCTBO
(7) MmuTaumna BBOAa-BbIBOAA, CBETOAMOA X 8,
. Uny:8086 KHOMOYHBIN NepeknioJyarens X 8
. Bnok aucnnes: XXK[ (16x2 cTpok) (8) ®yHKuma koHTponsa aucnnes FND
. Masnas O3Y:62256x2(64KE) 9. VIMNYNbCHbI UCTOYHUK MUTaHUA NEPEMEHHOTO TOKa :
. N3Y moHuTopa: 27256 x 2 (64KB) 90-260B
. Nonb3oBaTenbckas NamATh : NOCTOSHHOIO TOKa : +12B, +5B
27256 x 2 unu 62256 x 2 (64KB) (cBoboaHbIi pasbem) 10. ABTOHOMHOE NuUTaHue ot Garapen
. TakToBbi# reHepaTop : 8284
. Beog-BbiBOA
(1) Ananoro-umdpoBo npeobpasoBaTenb
ADC 0809 (8BUT x 8kaHanos)
(2) LUndbpo-aHanorossiit npeobpa3sosarens 11 3 1 2 0* p .
DAC 0809 (8BUT x 1kaHan)
(3) MopT BBOOa-BbIBOAA

8255 (3 nopra) *l{ena ¢ HAC Ha 03.09.2019 a.




CIC-310:CteHna anga paspadotku MNJINC

Microcomputer Control System

'-' -310 — pna mayyeHms

|.[- PUHLUMNOB NOCTPOEHUA
MNAuc |-|a 6ase
lﬁnoruu CPLD/FPGA.

MF!

ll_'" <%

d = P
", S

Y »Oco 6eHHOCMU

@ lporpammartop 4na nporpaMmMmupye Mo BEHTUIIbHOW MaTpuULubl
(FLEX 8000, 84 koHTakTa)

® lNnara gnsa npoBeaeHusa aKkcnepuMeHToB No obpaboTke curHanos
BBOAA-BbIBOAA

® Mporpamma MAX+PLUSR® Il ans pa3paboTku Normyecknx cxem
(yyebHasn Bepcus)

© Ynpasnawuwasa nporpamma ansa sarpysku nporpamm B MNJITNC w
BHYTPWUCUCTEMHOIO NporpamMmMupoBaHuns

@ PykoBOACTBO NO NPOBEAEHUIO IKCMEPUMEHTOB



CIC-310:CteHna anga paspadotku MNJINC

Microcomputer Control §ys_t‘em

1. MNporpammupyemas BeHTunbHas matpuvua cogepxut bonee 2500
noruyeckux anemMeHToB. BHyTpeHHAa cTpykTypa Mmukpocxem [NJTINC,
mcnonb3yLwmx TexHonoruto cratmdeckoro O3Y (SRAM), no3sonate
pocturatb pabo4er 4acToTbl B HECKOMBbKO COTEH Merarepl.
. ApxuTeKkTypa Ha OCHOBE BHYTPUCUCTEMHOIO NporpaMmMnupoBaHus
MO3BOIISIET CIKOHOMUTL Ha MOKYTKE AOMOMHUTESbHBIX MPOrpamMMaTropoB.
[na 3arpy3ku nporpaMmmM B MUKPOCXeMbl NOcneaoBaTenbHbIX
anekrpuyeckn-ctypaembix M3Y (SEEPROM) nrm B nporpammupyemyto
BeHTUNbHY0 MaTpuuy (FPGA) ncnonsayerca nHtepdenc RS-232. » [lepeyeHb 8bINONHAEMbIX IKCMIEPUMEHMOB
. C nomowpto SEEPROM w nHTepderica ynpaensaioLLen nporpaMmmMel B . Paspabotka cxembl KOMBUHALIMOHHON FTOrVIKK
nporpaMmmMaTop MoryT BbiTb 3arpy>KeHbl HeCKornbKo nporpamm. Mocne . PaspaboTka cxembl nocnenoBarenbHoN Norvki
3arpy3ku HeCKomnbKUx nporpamMmm B nporpaMmmarop BbinofHAemas . Paspabotka TpurrepHoit cxemb!
nporpamma MOeT ObiTb BbiOpaHa C NOMOLLLH NEePeMbIMKA. - Paspabotka 1 npumerieHve c4eTnkos 3
. DYHKUMSA CKaTUSi JaHHbIX NO3BOMSIET COXPaHSATL BOrbLLE NMPOrpaMm B - Paspaborka v npumeHeH1e apudmMeTnecko-normyeckix yeTporcTs
SEEPROM (cabiwe 10000 paa). : Eaapagoma Kogepa/gekoaepa u yMHoxuTenewaenvrenen
. MocnenoBatensbHoe anekTpu4yeckn-ctupaemoe MN3Y (SEEPROM) ¢ Cissz:zi ?T:g:;zﬂz q?ﬂgogb&“:r;sblx Relicipos
obbemMom 64 kbuT moxeT 6biTb 3aMmeHeHo Ha SEEPROM o6bemom . P e
0o 256 kout.
. Bce KoHTaKTbl anemeHTOB BBOAA-BbIBOAA HA3HAYeHb! onpeaeneHHbIM
KOHTaKTaM MMKPOCXEMbI NPOrpaMMUpyeMon BEHTUNbHOW MaTpuLbl. B
CBSI3U C 3TUM OCHOBHOE BHVMMaHWe Nnpu oby4eHUU COCPeaoTOHEHO Ha
Has3HavyeHUn PYHKLMA KOHTAKTOB NporpaMmmMmpyemMon BEHTUNbHOU
MaTpuLbl B ynpasnsiouen nporpamme MAX+PLUSR® Il nocne
COOTBETCTBYIOLLIEro NPOrpaMMuUpoBaHUS.

FPGA 84 koHTakTa

*JeHna ¢ HLC Ha 03.09.2019 e.




JKcnepumMmeHTanbHble nnartbl MJIANC

Microcomputer Control System

1390016 — nnara gnsa

epUMEHTOB M
TMpOBaHMA

TR L
: "

® Mukpocxema Atmel ATF1508-15 CPLD coemecTuma c €]
Altera MAX 7128, cogepxuT 128 mukposadeek, bonee
2500 ucnonb3ayeMblX 3aTBOPOB, KOTOPbIE MOTYT ObITb
nepenporpammupoBaHsl bonee 10 ThicaAY pas. e
® Altera MAX+PLUS" Il ucnonbayetes Ans paspaboTkv MUKpOCXEM, ]
npK1 3ToM AN paspaboTki, UMuTaumm 1 peannsaummn umdposon 1 |
CXeMbl NONbL30BATENN MOIYT UCMONL30BATL rPadU4ecKMin NN

TEKCTOBbLIN pegakTop (cuHTakcuc HDL).

® Mporpamma sarpyxaetcs yepes MK Ha mukpocxemy CPLD uepes | 21 350*
napannenbHbIA NopT C MOMOLLIbI0 TexHonomm JTAG. » P-

® lpocToi BBOA-BLIBOA A7 NOBLIWEHNA 3P PEKTUBHOCTU
pa3paboTku.

*I{eHna ¢ HAC Ha 03.09.2019 e.



JKcnepumMmeHTanbHble nnartbl MJIANC

Microcomputer Control System

Cl=33004
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a V8 CrErEETEe N 7
()cobDe (] 4 i 2
pocxema Atmel A 04 LD coeme a C Altera
& 064 . cogepHaT B4 poadecy, bonee 1000 Mecnone3vembs
ATBOPOB, KOTOpbIE MO ObITE Nepenporna DOBaHbI QKOO g ' [
. - H = i
Altera MA E ' DUMEHAETCH AN pazpaboTk DOCXE ,
ONb30BAaTEe OTOPL 0 erko pazpabaTtbliBaTLh T
0OenNWpPOBAaTE WM pea OBbLIBATL dbpoBble CxeMb OMOLLBHK
NaMyecKkoro s OBOMO penakTopa (C = ()
norpa A 3arp AeTCH 4Yepe 7 DOCXE P
cepes3 NocnenoBarenbHe op OMOLLBH TEXHOMNO A 14 280*
Obecneynean NOCTOW BBOO-BLIBOA ANA NMNOBbLILLE = ‘ p-
bhhe BHO nazpabo

OAXO0 ANA pazpabo OBL P GA ' *LIEHaCH,qCHaO3.09.20198.



CIC-560:CTteHp onsa nay4venusa NMNINC

Microcomputer Control

Mo3sonset paspabarbiBath U NpoBepaTL 6a30BLIE U YCNOXKHEHHbIE
UM pPOBLIE CXEMBI, M3y4aTb uMdpoBy 06paboTky cUrHanos u
Urny/MCU Ha mukpocxemax [MMNMBM (nporpammupyemon
nonb3oBaTenem BEHTUNBEHOW MaTpuubl) ¢ BOMNbLLUMM KONMYECTBOM
3NEMEHTOB U ‘E-bIEO,EI,DE.

pTexHu4Yeckue Xapakmepucmuku
1. Mnama 3azpy3ku

g (1) Mogenb mmkpocxems : Altera cyclone EP1C12Q240C8
|

(2) CuHxpoHusauma : 40MIMy

(3) KoHdourypaums nHtepcpeiica : MNMporpammatop USB

(4) KoHdurypaums namsti : CepuitHas cTupaemas nporpaMmupyemas
MOCTOAHHAA Cpl'laLLI-I'IaMFITb Ha 2Mb ——

Brok mmep-:pemn EnJ'IDK MHHpGG(EMbI CBH::IM W paa.uupeﬂuﬂ
(@) WHTepdpeinc PS/2 ~ (a) 8-paspagHbIn Lmdpo-aHanoroesii Npecbpasosarens

(uHTEepdelc ¢ pacnpeneneHHon NaMaTHo)

(b) 8-paspsaaHbI aHanoro-UmdpoBoit Npecbpasosartens
(uHTEepdhec ¢ pacnpeaeneHHoON NaMATLH)

(c) CepuiHoe ctupaemoe nporpammupyemoe MN3Y Ha 256K eut
(nHTepdoeinc 1IC)

(d) 12-pazpagHbii AByXKaHANBHBIA NOCNeaoBaTerbHbIN LMdpo-
aHanoroebI Npeobpazosatens (MHTepdeinc SPI)

(e) MukpokoHTpannep 89C51
(nHTepdpec ¢ pacnpeneneHHon NamsThbo)

(f) BHewwHWiA pasbem Ha 40 koHTakKToB X1

(9) BHelwHWiA pasbem Ha 20 KOHTaKTOB X2

(b) MHTepCI‘CJEMC VGA (useT 8x8x8 buT)




CIC-560:CTteHp onsa nay4venusa NMNINC

Microcomputer Control §yst'em
A e e

pa'ropl-lbm NPaKTUKyM: g

TKa M NpuMeHeHue 6a30BbIX JFIOrMYeCKMUX CXeMm — 1‘6 ""—

-

» Akceccyapbi
. PykoBoacTBo no nposeaeHuto onbiTos X 1

. Komnakt-guck ¢ NO/kogomMm UCTOYHMKA/OOKYMeHTaunen x 1
. CIC-560-BL MNMporpammaTtop USB x 1

. MepexogHuk RS-232 - USB

. CoeguHuTenbHele npoeoga x 1 (komnnekT)

. MepexogHukm X 1 (KOMNAEKT)

CIC-560-BL NMporpammatop USB




MTS-100 - ana nayuyeHusn
TexHonorum Arduino,
MCMNOoNMb3yeMOM ANA NOCTPOEeHMUSNA
NMPOCTbIX CUCTEM ABTOMATUKM U
PO6OTOTEXHMKM.

* MocrtpoeHn Ha nnartcdopme Arduino UNO R3

» MukpokoHTponnep ATMega328P

* MuTepcdenc nporpammuposauusa USB
* WMurepcdencoi: WiFi, Bluetooth

» MaxkertHasa nnarta (408 Touek)

136 570* p.

*lHena ¢ H]JC Ha 03.09.2019 e.




JlaboparopHbin uHTepcdeunc LV-200 - ato nnarchopma gna
cCO3aaHMA annapaTtHoOro M nporpamMmmMmHoro obecneueHus.
B pamkax yyuebHoOro creHga npegnaraercs LULMPOKUM
BbiOOp cTaHaapTU30BaHHbLIX MoAayneu BBoaa/BeiBOAAa U
nepucdrepmMmnHbLIX YCTPOUCTBE, AJIA YNPaBJIeHUA KOTOPbIMM
Mcnonb3yeTcHa A3blK nporpammuposaHua LabVIEW.

O6meH paHHbIMM MeXay
LV-200 m NK no
nHTepcdeuncy USB.

Bce naboparopHbie
paboTbl MOXHO
BbIMNOJIHATb HA
npobHoun Bepcum NO
LabVIEW.
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CIC-800A - ana nsyyeHms MHOrothyHKLMOHaNbHbIX
MHTepdenCHbIX Moaynem: nocneposaresibHbIA NOPT
RS-232C, napannensHbin nopTt Centronics,
yHUBepcanbHana nocneposarennbHasa wuHa USB 2.0.

B KauecTtBe cpeabl
pa3paboTrku ncnonb3syercs
A3bIK Microsoft Visual C++
6.0.

B KOMNNEeKT BXOAAT UCXOAHbIe
Koabl M UCcnonHAeMble bannbl
ANA paclMpeHms
pPEeKOMEeHAOBaHHOro nepeyHs
naboparopHbix pabor.



CucremHsblie TpeboBaHun:

= [Ipoueccop He HuXxe Pentium Il

= O3Y He meHee 32 MbB

= 200 MB cBo60gHOM NamMmATU HA XXeCTKOM aMcKe

= Windows 2000/XP

* Komnumnarop m naHenb
ynpaBneHMa Ha
yctaHoBouHom CD

= Microsoft Visual C++ 6.0

CocTtas CIC-800A:

0 Bnok ynpaBneHus

0 Moaynb Beopga-sbisoga 1/0

0 Moaynb mHtepcdenca USB

0 Moaynb mHtepcdencos
RS-232/Centronics




C > (mapann. nopt --- Centronics) (YctponcTeol 1/O)
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KL-900B : AHanoroBble YCTPOUCTBa paanoOCBA3U

Communication System

KL-900B noctpoeH Ha 6a3e nopratusHou YKB
paguocTaHumm, paborarowen Ha yacrore 144 MIu.

CoctaB KL-900B:

U NMepepatumk

U MpueMHukK

0 Ycunutenb 3BYyKOBOM HacCTOThI
U MuxkpodoHHbIM Npeaycunutensb

MpuuuunuanbHaa cxema YKB-
TpaHCcMBepa HaHeceHa Ha

JIMLLEBYIO NaHeNb CTeHAA:

» HarnaspHoCTb M3yYeHMsa npuHUMNa
paboTbl paguocTaHLUUM

» Bbiwe 3acdcheKkTMBHOCTb BOCNpUATUA yuyebHOro marepuana




KL-900B : AHanoroBble YCTPOUCTBaA paanoCBA3UN

Communication S
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KL-900B : AHanoroBble YCTPOUCTBa paanoOCBA3U

Communication System

NepeueHb nabopaTopHbIxX pabor:

1. BeegeHue B aHaNOroByio CUCTEMY CBA3M

2. MuxkpodoHHbIe ycunurenm

3. Cucrtema ®OANY

4. NeHepaTopbl, ynpasnaembie HanpsxxeHuem (F'YH)
5. Ycunutenu MmouHocTtMu curHana P4

6. Yecunurenu PY

7. Cmecurenu m ycunurenu N4

8. UM pemopynaropbi

9. Ayavo ycunurenm




KL-900B : AHanoroBble YCTPOUCTBa paanoOCBA3U

Communication System
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KL-900C : KoMnneKkT npueMHUKOB U NnepenaTymMkoB

AM/FM n ASK/FSK Communication System

KL-900C - pna nayyeHna npuHUMNOB paboTbi
nepeparTvymMkKkoB U NPUEMHUKOB CUrHaJrioB C aHarnorosom
(AM/\IM) m uncbposoun (AMH/YUMH) moaynaumen.

CoctaB KL-900C (8 moaynemn):

Moaynb nepepatumka curHanos ¢c AM
Moaynbs npuemHuka curHanos ¢ AM
Moaynb nepepartumka curHanos ¢ UM
Moaynbs npuemHuka curHanos ¢ UM
Moaynb nepeparumka curHanos ¢ AMH
Moaynb npuemHuka curHanos ¢ AMH
Moaynb nepeparumka curHanos ¢ YUMH
Moaynb npuemHuka curHanoe ¢ HMH |

cooo0oopo0

Moaynm ocHaleHbl 8-pa3ps|n|-|blmu
DIP-nepexnoyarenaMmm ana pacuum-
PEHUA peKOMEHAOBaAHHOIro NepevyHs 3KCNnepyMmMmeHToB no
ICKY M OOHapy>KeHUI0o HeMcnpaBHOCTEen.

-
e —1
i

Hf-_«l |



KL-900C1 : KomnnekT npueMHUKOB U NepeaaTymKkoB

aHanorosasa moaynauna AM/FM ,.munication svstem

217 070* p.
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KL-900C2 : KomnnekT npueMHUKOB U NepeaaTymKkoB

uncdbpoBasa moaynauna ASK/FSK cmmunication svstem

248 080* p.
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KL-900C : KoMnneKkT npueMHUKOB U NnepenaTymMkoB

AM/FM n ASK/FSK Communication System

405 930* p.
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KL-900D : YyebHasa cucrema BOJFIOKOHHO-ONMTUYECKOM

CB;I3M Communication System

KL-900D - pnsa nayyeHua npyuHUMNOB paboTsl
CUCTEM BOJIOKOHHO-ONTUYECKOMU CBA3M.

Coctas KL-900D:

0 Bnok ynpasneHusa — 2 wT.
U BonokoHHble ceBetoBoabl (1/3/5/10 m) — 1 K-T
U FapHutypa - 2 wr.

U Axkceccyapbl — 1 K-T

0 Apantep RS232-USB - 2 wr.




KL-900D : YyebHasa cucrema BOJFIOKOHHO-ONMTUYECKOM

CBH3M Communication System

bnok ynpasnenus (KL-95001):

Bnok nurtanuua AC-DC
- AC Bxop 100~220 B, 50/60 I'y,
- DC Bbixop 15 B, 500 mA

PyHKUMOHaNbHbLIA reHepaTop
— CuHycompanbHbIX CUrHan c perynupyemMom aMmnsamtyaom
— MpsamoyronbHbin curHan (KMOTI1 ypoBeHb)
- F Bbix 6IN'4...2 kIN'y

rlepenarqmc (cBetopguon 660 HmM, makc. nyckoeBom Tok 50 mA)

npueMHMK (¢poropmon 880 Hm, makc. noTpebnaemas mowHoctb 100 mBT)
MukpodpoH (20 ru...12 klu) "
AvHamMmuk (8 Om, 4 Br) | ‘
2-x ctpouHbin XXK[1 c noacBeTkon A
Knasuartypa 4x4 (16 cumeonos) R
MuTtepdenc RS-232 (s komnnekre agantep RS232-USB)




KL-900D : YyebHasa cucrema BOJFIOKOHHO-ONMTUYECKOM

CBH3M Communication System

KL-900D o6ecneumBaer yethipe pexxumma nepegaum
BAaHHbIX:

= BHyTpM mopynsa

= Moaynb-mopaynb

= Mopaynb-MNK

* MK-mopynb
Cnucok naboparopHbix pabor Bknwovaer 15
3KCNepyuMeHTOB, B TOM YMcrie no sMmaamMm Moaynsaumm
(onumsna):

» HenbTa-moaynauua/pgeMoaynsaumsa ¢ HenpepbiBHO
MEHSAIOWEeNCH KPYTU3HOM (KL-94004)

= AMNAMTYAHas MaHUNYNAUUA/AeMaHUNYNALUA (KL94005)
= @das3oBasa U KBagpatypHo-cha3oBas MaHMNYNALMUA (KL-94006)
= (Gas3oBas n KBagpaTtypHo-cpasoBas geMaHUNyNAuMa (KL-94007)




KL-900D : YyeOHaa cuctemMma BOJTIOKOHHO-ONTUYECKOMU

CB;I3M Communication sem
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KL-900D : YyeOHasa cuctema BOJTIOKOHHO-ONTUYECKOW

Communication System

Onuua onTuyeckon moaynsauum
141 610* P. 6nok ynpaBnenus (KL-96001)
~2]1 210* P. cmenHble Mmoaynu L cummasa g
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