KOMILIJIEKT OBOPYJIOBAHMUA

Haumenosanue
o0opymoBaHUs

Kpartkue TexHu4eckne XapakTepuCcTUKU

KonuuectBo equHuIl
U1l TIPO(HUITBHOTO
KOMILIEKTa
(MaJIOKOMILJICKTHBIC
0011e00pa30BaTEILHBIC

OpraHu3aIm), eJ1. U3M.

bA30BAS (OBA3ATEJIBHASI YACTD)

EcTecTBEeHHO-Hay4Hasi HAPABJICHHOCTD

1.

[{udposas
mabopaTopHst 1Mo

OnOJIOrnuu
(yueHuueckas)

OGecneyrBaeT BHINIOJIHEHHUE JTA00PATOPHBIX
paboT Ha ypoKax 1Mo OMOJIOTHH B OCHOBHOM
[ITKOJIE W MPOEKTHO-UCCIIEIOBATEIbCKON

e TEIIbHOCTH YYaIUXCSl.

Kommekranus: becripoBogHON MyIbTHIATYUK
M0 OMOJIOTHU C 6-10 BCTPOSHHBIMU JAaTYNKAMH:
J[aT4rK BIQXXHOCTH C TMANIa30HOM U3MEPECHUS
0...100%

J[aTYnK OCBEIIEHHOCTH C JHAIIa30HOM
n3mepenus ot 0 qo 180000 ik

JlaTtuuk pH ¢ nuamazonom uzmepenus ot 0 10
14 pH

JlaTunk TeMIiepaTypsl ¢ TMana3oHOM
u3Mepenus ot -20 go +140 C

JlaT4rK 2IEKTPONPOBOAMMOCTH C
muanazonamu uamepenus ot 0 7o 200 MxCw;
oT 0 10 2000 MkCwm; ot 0 10 20000 MxCwm
JlaTuuk TeMIiepaTyphbl OKpYKaromel Cpebl ¢
rana3oHoM u3Mepenus ot -20 go +40
IAKcCeccyaphbl:

Ka6enr USB coequHUTENBHBII

BapsiiHOE yeTpOoHCTBO ¢ Kaberem MiniUSB
USB Anantep Bluetooth 4.1 Low Energy
KpaTkoe pyKOBOJCTBO IO IKCIUTyaTaluN

11 POBOI TabOpaTOpU

[{ndpoBast BuIeokaMmepa ¢ METAITHICCKHM
[ITaTUBOM, paspenieHue He menee 0,3 Mnukc
[IporpammHoe obecrieueHue

MeTtoauueckue pekomenaanuu Ha 30+ padot
'YmakoBka

2 IIT.

[{udposas
imaboparopust 1o

XUMUN
(yueHuueckas)

Ob6ecnieunBaeT BHINIOJIHEHUE TAOOPaTOPHBIX
paboT Mo XMMHUU HA YpOKax B OCHOBHOM IIKOJIE
1 TIPOEKTHO-HCCIIEI0BATENIbCKON AESITEILHOCTH
YHAIIHAXCS.

KomMmruiekramus:

becnpoBOAHONM MYIBTUAATYHUK IO XUMHUH C 4-
Ms1 BCTPOEHHBIMH JaTYNKAMMU:

Jlatuuk pH ¢ nuanazonom uzmepenus ot 0 10
14 pH

/laTurK BBICOKOM TEMIIEPATYpPBI
(TepMonapHbIit) ¢ AMANIA30HOM HU3MEPEHHS OT -
100 mo +900 C

JlaT4nK 371€KTPOIPOBOAUMOCTH C

2 IIIT.




nuanazonamu uzMepenus ot 0 7o 200 MxCw;
oT 0 10 2000 MkCwm; ot 0 10 20000 MxCwMm
/laTurk TeMIiepaTypbl INIATUHOBBIN €
nrana3oHoM u3Mepenus ot -30 go +120 C
OTaenbHbIC TaTYUKH:

JaTurk oNTHYECKON IUIOTHOCTH 525 HM
IAKceccyaphbl:

Ka6Gens USB coennHuTENEHBIN

3apsiHOE yeTpoiicTBO ¢ kabenem miniUSB
USB Anantep Bluetooth 4.1 Low Energy
KpaTtkoe pykOBOJCTBO IO 3KCIUTyaTaluuu
rdpoBoii taboparopuun

Ha6op mabopatopHOii OCHACTKH
[IporpamMmmHoe obecrieueHrE

Metoanyeckue pekomenaanuu Ha 40+ pabot

[{udposas
mabopaTopHst 1Mo

(buszuke
(yueHuueckas)

O06ecrieunBaeT BBINOJIHEHNE YKCIIEPUMEHTOB
[0 TeMaM Kypca (pHU3UKH.

Komiiekramnus:

bectpoBOHON MYIBTUIAATYHK TIO (PU3UKE C 6-
[0 BCTPOSHHBIMH JaTUUKAMHU:

[{ndpoBoii JaTUUK TEMIEPaTypHI €
mranazoHoM usMepenus ot -20 go 120 C
[{1¢poBoii JaTUnK aOCOMIOTHOTO JABJIECHHUS C
mranazonoM usMepenus ot 0 qo 500 kIla
/laT4riKk MarHUTHOTO TOJISI C AUATTIA30HOM
3mepenus ot -80 1o 80 mTn

JlaTurk HAMIpsKEHUS ¢ Arana3oHaMu
3Mepenus ot -2 10 +2 B; ot -5 no +5 B; ot -
10 no +10 B; ot -15 no +15 B

JlaTumk Toka ot -1 1o +1 A

JlaTurK akceaepoMeTp ¢ IoKazaresiMu: +/- 2
9, +/-49;+/-89;+/-169

OTaenpHbIE yCTPOUCTBA:

USB ocuunmnorpad Ha 2 xanana, +/- 100 B
IAKCeccyaphl:

Kabens USB coeqMHUTENBHBIIH

3apsiiHOe yCTpoicTBO ¢ Kabenem miniUSB
USB Anantep Bluetooth 4.1 Low Energy
KoHCTpYyKTOp JUTsl MPOBEIEHUSI SKCIIEPUMEHTOB
Kpatkoe pyKoBOJICTBO IO 3KCILTyaTaluu
rdpoBoit taboparopuu

[TporpamMHoe oOecrieueHue

Metoanueckue pexkomenaamnuu (40 pador)

2 IIT.

KommberotepHoe o0opynoBaHue

4.

HoyTOyk

dopm-paxTop: HOYTOYK;

DKecTkast, HEOTKIIIOUaeMasi KJlaBuaTypa:
HATNIHE;

Pycckast packiiajika KJlaBUaTypbl: HATUYHE;
/Inaronane skpana: 15,6 q10imMoB;
Paspemenne skpana: 1920 x 1080 nukcenei;
KonuuecTBo snep npoueccopa: 4;
KoandecTBO IMMOTOKOB: §;

bas3oBas TakToBas yactoTa npoueccopa: 1.1
[T




MaxkcuMaabHas TaKTOBasl 4aCTOTA MPOLIECCopa:
2,6 I'Tm;

Ksmr-namsite mporeccopa: 6 Moaiit;

OO0BEM yCTaHOBIIEHHOM OTIEPAaTUBHOM MTaMSITH:
8 I'baiiT;

O0BeM ToIIeP)KUBAEMO OTepaTUBHON
mamsITH (7151 BO3MOKHOCTH paciuupenus): 24
["GaliT;

O0bem HakonuTens SSD: 360 I'GaiiT;

Bpewms aBTOHOMHOI paboThl OT GaTapeu: HE
McHee 6 4acoB;

Bec HOyTOYKA C yCTaHOBJIEHHBIM
akKymyssatopoM: 1,4 kr;

Bremnunii uatepdeiic USB cranmapra 3.0
Buemnuit uarepdeiic LAN (ucnonp3oBaHue
[EePEXOTHUKOB HE MPEyCMOTPEHO): HaJIHUUE;
Hanmuue Moaynei u uaTepdeiicon
(McTIONb30BaHKE MEPEXOIHUKOB HE
npexycmotpeno): VGA, HDMI;
becnipoBonas cBsa3p Wi-Fi: Hanmume ¢
nonepxxkoi cranaapra IEEE 802.11n;
\Web-kamepa: nHanuuue;

MaHunynsaTop "Mbllb'": HATUYKE;
[IpenycTaHoBI€HHAs ONEPAIIIOHHAs CUCTEMA C
rpaduyecKuM MOJIb30BaATEIbCKIM
uHTEepdeiicom, obecrieunBaromas padoTy
pacpoCTpaHEHHBIX 00Pa30BaTEIbHBIX U
00IIECHCTEMHBIX ITpriIokeHuid: Astra Linux.

5. MDY (npuntep, Tun ycrpoiictBa: MOV (pyHkuuu neyaru, 1 .
CKaHep, KOIuUp) KOIIMPOBAHUS, CKAHUPOBAHUS);
dopmat Oymaru: A4;
[[BETHOCTB: YepHO-OeIbIi;
TexHonorus nevyaTu: Ja3epHas
MaxkcumanbHoe paspenienue neyatu: 1200 x
1200 Touek;
urepdeiicer: Wi-Fi, Ethernet (RJ-45), USB.
JIOTTIOJIHUTEJIBHOE OBOPY IOBAHUE
EcTecTBEHHO-HAy4YHAasl HAITPABJIEHHOCTb
1. [Mukpockon Tun Mukpockona: OMoIOruyecKuit 2 wT.
[ poBoit Hacanka MUKpOCKOna: MOHOKYJIIpHast

Hasnauenue: 1abopaTopHbIi

MeToa ucclieJoOBaHus: CBETIIOE MOJIe
Matepuran ONTHKA: ONITHYECKOE CTEKIIO
VBennuenne MuKpockona, kpat: 64 - 1280
Oxynsipel: WF16x

OO0bekTuBsL: 4%, 10X, 40xs
(moAnpyKUHEHHBIH)

PeBobBepHasi TOJIOBKA: Ha 3 00BHEKTUBA
THUI TOJCBETKH: 3ePKajI0 WIA CBETOIHO
PacrionoskeHre OICBETKU: BEPXHSSI U HUKHSIS
Martepuan kopmyca: MeTal

[IpeameTHbI cTOMMK, MM: 90

Mcrounuk murarus: 220 B/50 I'o

Uucno meranukcenei: 1




Ha6op OI'D o
XIMUH

B HaOop BXOASAT BECH JIaOOpaTOpHBIE
piiekTponHbie 200 T, CIUPTOBKA JabopaTopHas,
BOPOHKA KOHUYECKasl, ajT04YKa CTCKIISTHHAS,
npobupka [1X-14 (10 mTyK), cTakaH BEICOKUN
c HocukoM BH-50 ¢ metkoii (2 mTykn),
[IATUHIP U3MEPHUTENbHBIN 2-50-2
(CTEKJIIHHBIM, C IPUTEPTOM KPBILIKOIL), IITaTUB
151 IpoOupok Ha 10 rHe3 , 3aKuM
MPOOUPOYHBIH, IIMATENb-T0KeUKa (3 MWTYKH),
HA00p (JIaKOHOB /JIs1 XpaHEHHs pAaCTBOPOB U
peakTuBOB (00beM (hmakona 100 mu - 5
KOMILJIEKTOB 110 6 MTYK, 00beM (yiakona 30 mi
- 10 KOMIUIEKTOB 1O 6 MITYK), HAJIUHIP
M3MEpUTENbHBIN ¢ HOcUKOM 1-500 (2 mTykn),
ctakaH Beicokuii 500 mui (3 mryku), Habop
epLIei ISl MBIThSI IOCY/BI (€PII IS MBIThS
MPOOUPOK - 3 ITYKH, €pUI U1 MBIThsI KOJIO - 3
TYKH), Xanat 0esblid X/0 (2 MTyKH), epyaTKu
[PE3NHOBBIC XUMHUECKHUE CTOUKHE (2 IITYKH),
OUYKH 3alIUTHBIE, PUIbTpBI OymMaskHbIe (100
[ITYK), roprouee aist cnuptoBok (0,33 ).

B coctaB HaOOp BXOIAT PEAKTHUBHI: ATFOMHHHA,
PKEJIe30, COJISTHAS KUCIIOTa, METUIIOPAHIK,
(denondransens, aMmMuak, IEPOKCU] BOAOPOA,
HUTpAT cepedpa u Apyrue; B oO1Iei
CJI0’)KHOCTH - 44 pa3IMuHbIX BEIIECTB,
MCIIONIB3YEMBIX JIJISl COCTABJICHHSI KOMILJIEKTOB
[PCAKTUBOB TPU IPOBEICHUH
PK3aMEHALIMOHHBIX SKCIIEPUMEHTOB IO KypCy
[IKOJIbHOW XWMHH.

TexHomoruueckas HaIpaBJICHHOCTb

3.

OOpazoBaTeNnbHbIN
KOHCTPYKTOp JIJIst
[IPAKTUKU OJIOYHOTO
[POrPaMMHPOBAHUS C
KOMITJIEKTOM
TaTYNKOB

PobGotoTexunueckuit Habop «KIJIIMK»
[peHa3HayeH JJIsl U3yYeHUS! OCHOB
[POOOTOTEXHUKH, J€TalIeH, Y3II0B U
MeXaHU3MOB, HEOOXOIUMBIX JIJISl CO3/IaHuUs
[POOOTOTEXHUYECKUX YCTPOMUCTB.

HaGop mpeacrasisieT co00i KOMITJIEKT
CTPYKTYPHBIX JIEMEHTOB, COEIMHUTEIBHBIX
PIIEMEHTOB U 3JIEKTPOTEXHUYECKUX
KOMITOHEHTOB.

Ha6op no3sonsier cobupats (1
[IpOrpaMMHUpPOBaTh COOMpaeMble MOJIEINN), U3
PIIEMEHTOB BXOJSIINX B €70 COCTAaB, MOJIEIU
MEXaTPOHHBIX U pOOOTOTEXHUYECKHX
YCTPOMCTB ¢ aBTOMaTU3UPOBAHHBIM
YIIpaBJIEHUEM, B TOM UUCJIE HAa KOJIECHOM XOJY,
A TaK ’k€ KOHCTPYKIUH, OCHOBaHHBIX Ha
MICTIOJIb30BAHUU IIepeiay (B TOM YHCie
YEPBSIUHBIX U 3y0OUaThIX), a TAK JK€ PHIYaroB.
CBETOAMOAHBIN MaTPUUHBIN JUCTIIeH ¢ Oenoit
[MOJICBETKOM HAa KOHTPOJLIEPE

KosinyecTBO MOPTOB BBOA/BBIBOJIA HA
KOHTpoJuIepe 6

KonnuecTBO KHOIIOK 4

1 mIT.




OO11Iee KOJIMYECTBO 3JIEMEHTOB: 520+ miT., B
TOM YHCIIE:

1) nporpaMmMupyemsblii 010K yrpaBlieHus,
KOTOPBI MOXKET paboTaTh aBTOHOMHO U B
MTOTOKOBOM PEXHME;

2) CepBOMOTOPBI

3) TaTYMK CHUJIBI

4) MaT4UK pacCTOSHUS

5) IaTyuK I[BETa

6) akKyMyJIATOpHas O6arapes

7) InacTuKOBbIE CTPYKTYPHBIE 3JIEMEHTBI,
BKJIIOUasi NEpPOPHUPOBAHHBIC DIIEMEHTHI:
Oanmku, KyOUKH, OCH U BaJIbl, COSTUHUTEILHBIC
PIIEMEHTHI K OCSIM, ILIECTEPHU,
MpeIHA3HAYCHHBIC JIs1 CO3/IaHUS YSPBSUHBIX U
3yOuaThIX Iepeayd, COeTUHUTENbHbIE U
KPETIeKHBIE 3JIEMEHTHI;

7) IlporpammHoOe obecriedeHre, UCIOIb3yeMoe
IS IPOTPAMMUPOBAHUS COOMPAEMBIX
[POOOTOTEXHUYECKUX MOJEJIEN U YCTPOICTB,
ITOCTYIHO U1 CKauyuBaHus u3 cetu MHTepHeT

O06pa3oBaTEIbHBIN
Ha0Op 10 MEXaHUKE,
MEXaTPOHUKE U
[POOOTOTEXHUKE

KOMIUIEKT 17151 U3y4eHUsI OCHOB DJIEKTPOHUKH
1 pooororexuuku «KIIMUC»

Ha6op npeanasHaueH A MPOBEICHUS
y4e€OHBIX 3aHATHIA MO AIEKTPOHUKE H
CXEMOTEXHHUKE C LeIbI0 H3yueHus: Hanbouee
[pacIipoCTpaHEHHOM 3JIEMEHTHOU 0a3bl,
MPUMEHSIEMOH JJIs1 UH)XEHEPHO-TEXHUYECKOTO
TBOPYECTBA YUALTUXCS M pa3padOTKU yd4eOHBIX
Mopeleld poooToB. Habop mo3Boser
YJaIIAMCS Ha IPAKTUKE OCBOUTH OCHOBHBIE
TE€XHOJIOTUH ITPOEKTUPOBAHMS
[POOOTOTEXHUYECKUX KOMIUIEKCOB Ha IIPUMEpE
y4eOHBIX MoJienieil poOOTOB, a TaK)Ke U3YyUUTh
OCHOBHBIE TEXHUYECKHE PEUICHHUS B 00JIACTH
KHOSpHETUUECKUX M BCTPAUBAEMBIX CHCTEM.

B coctaB KoMIIJIeKTa BXOJUT Ha0Op
KOHCTPYKTHUBHBIX 3JIEMEHTOB Il COOPKH
MaKeTa MaHHUITYJIIIIMOHHOTO POOOTa, KOMIUIEKT
METAUINYECKUX KOHCTPYKTHUBHBIX 2JIEMEHTOB
1st COOpKM MakeTa MOOUIIBHOTO po0OoTa U T.I1.
B cocTaB KOMIUIEKTa BXOAUT HAbOp
DIIEKTPOHHBIX KOMIIOHEHTOB JIJIsl H3Y4IEHUS
OCHOB 2JICKTPOHUKH ¥ CXEMOTEXHUKH, a TAKKe
KOMILJIEKT IIPUBOJIOB U JATYUKOB PA3IUYHOTO
TUIa A5 pa3paboTKH pOOOTOTEXHUUECKUX
KOMIIJIEKCOB.

B cocTaB KOMIUIEKTa BXOAHUT: MOTOPHI C
PHKOJIEPOM — 2 IIIT, CEPBONPUBO/ OOIbIION - 4
[T, CEPBONPUBO/I MaJbIH - 4 1T,
MH(pPaKpacHbI JaTYuK - 3 1T,
YJIbTPa3BYKOBOM JTaTUMK - 3 IIT, JATYUK
TeMIeparypsl - 1 T, TaTYUK OCBELIEHHOCTH -

1 T, HabOp PIEKTPOHHBIX KOMIOHEHTOB

1 mT.




(pe3ucTopbl, KOHAEHCATOPbI, CBETOANOIBI
Pa3IMYHOTO HOMUHANA), KOMIUIEKT ITPOBOJIOB
U1 GecriaeuHoro MPOTOTUITMPOBAHUS, I1J1aTa
OecraeqyHoro NpoOTOTUIIHPOBAHUS,
AKKYMYJIATODP U 3apsiIHOE YCTPOMCTBO.

B cocTaB KOMILJIEKTa BXOIUT
nporpaMmmupyemblil KoHTpouiep «CyberPiy,
nporpammupyembiid B cpeae Arduino IDE wmm
QHAJIOTUYHBIX CBOOOIHO PacIpOCTPAHIEMBIX
cpenax paszpabotku. [Iporpammupyembiit
KOHTpOJLIEp 00J1aZjaeT opTaMu AJist
[O/IKJIFOUEHUS IIU(PPOBBIX U aHATIOTOBBIX
yctpoiicTs, uatepgeiicamu TTL, USART, 12C,
SPI, Ethernet, Bluetooth wiu WiFi.

B cocTaB KOMIIJIEKTa BXOAUT MOAYIb
TEXHUYECKOTO 3PEHHUSI, ITPEICTABIISIONIHIA
CO00M BBIYUCIUTENILHOE YCTPOMCTBO CO
BCTPOECHHBIM MUKPOMPOIIECCOPOM (KOJI-BO sIIEP
- 4 mit, yactora snapa 1.2 I'Ti, o6sem O3V -
512 MO, o6beM BcTpoeHHOM namsTu - § 1'0),
MHTETPUPOBAHHON KamMepoil (MakcHMaIbHOE
pa3pelleHue BUACON0TOKa, IEPEIaBaeMOro 1o
untepdeiicy USB - 2592 x 1944 en.) u
ONTUYECKON cucTeMoil. Molysib TEXHUYECKOTO
BpeHust 001a/1aeT COBMECTUMOCTBIO C
PA3IMYHBIME [TPOTPAMMHPYEMBIMU
KOHTpPOJIEpaMH C TIOMOIIbIO HHTEP(EHCOB -
TTL, UART, I2C, SPI, Ethernet. Moayns
TEXHUUYECKOTO 3PEHHS UMEeT BCTPOSCHHOE
[IPOrpaMMHO€E 00ecIieYeHIE Ha OCHOBE
OTIepaIMOHHON crcTeMbl Linux, mo3BoJsitoiee
OCYIIECTBIISATH HACTPOUKY CUCTEMBI
MaIIMHHOTO 00Y4YeHHUsl TapaMeTpOB
HEHPOHHBIX CeTel i1 OOHAPYKEHUS
00BEKTOB, OIPECIICHUS UX NTapaMeTPOB U
manpbHENIIeH NACHTH(UKAIIIH.

KommiekT obecreunBaeT BO3MOXKHOCTh
M3Y4EeHUs OCHOB pa3pabOTKU MPOrpaMMHBIX U
ANapaTHBIX KOMIUIEKCOB WHKEHEPHBIX
cucteM, peuieHuit B cpepe "MHrepHer Beeit"”,
A Tak)Ke pelieHuil B 0061acTu poOOTOTEXHUKH,
MCKYCCTBEHHOI'O MHTEJIJIEKTA U MAIIMHHOTO
0OyueHusl.




