MHHHUCTEPCTBO OBPA3OBAHHSI KUPOBCKOI OBJIACTH

PACITOPSI’KEHUE

1 5 Mk "| ‘r';
e N 778

r. Kupos

006 yreepixaennn HEQPACTPYKTYPHOro JIHCTA ISl CO3AAHMS
HEeHTPOB 00PAa30BAHHS €CTECTBEHHO-HAYYHOMH 1 TEXHOJIOIHYECKO
HanpagjenHocred «Touka pocray B 2023 roay na 6a3e
0011e06pa3oBaTeILHBIX 0PraHU3aUMil, PACIIOI0KEHHBIX B CEJILCKO
MECTHOCTH H MaJbIX ropoaax Kuposckoii o6aacTu

Ha ocHoBanun nmceMa MuHKCTepeTBa TmpocBemeHus Poccuiickoil
Qenepaunn or 25.11.2022 Ne TB-2610/02 «O HampaBleHHH METOIUYECKHX
PEKOMEH 1ALIU I

. VrBepauts cornacoBanHblt ¢ PemepadbHBIM TOCYIAapCTBEHHBIM
aBTOHOMHBIM ~ 00pa3oBaTeNbHBIM ydpexaeHueM «LIeHTp NpOCBETHTENBCKHX
MHMIKMATHB  MuHHcTepeTBa  mpocBemeHHs — Poccwiickoit  @emeparmuy
MH(OPACTPYKTYPHBIH JHCT Ui CO3JAHMsl LEHTPOB 06pa30BAHMS eCTECTBEHHO-
HayYHOH M TEXHOJIOrMYecKol HampapieHHocTed «Touka poctan B 2023 roxy
Ha 0aze 0OmeoOpa3oBaTENbHBIX OPraHM3alUif, PACIOJIOKEHHBIX B CENBCKOI
MECTHOCTH ¥ MalbIX ropojiax Kuposckoii 00acTu, coOrfacHO MpHIOKEHHIO.

2. KoHTpoJIb 32 BBINOIHEHHEM PACIIOPsIKEHHS OCTABIIAIO 332 COOOI.

MuHnucTp o6pazoBanus

Kupogsckoii obnactu O.H. PeiceBa




IIpunoxxenue

YTBEPXJIEH

pacropsbkeHeM MUHHCTEPCTRA
obpaszosanus Kuposckoii o6nactu

or 13 Ol

13

No 774

WH®PACTPYKTYPHBIN JINCT
AJISl CO31aHHSI HEHTPOB 00PA30BAHHS €CTeCTBEHHO-HAYYHOI
H TEXHOJIOTHYeCKOH HanpaBiennocreii «Touka pocra» B 2023 rogy
Ha 0aze 00meo6pa3oBaTeLHBIX OPraHU3aNMI, Pacno0sKeHHbIX
B CeJIbCKOil MeCTHOCTH H MajbIX ropogax Kuposckoii 06.aactn

Ne
n/n

HaumenoBauue
obopyaoBaHusi
(PBIIO)

Kparkne npamepubie TexHn4eckne
xapakrepucruku (PBIIO)

Exnunna
H3MepeHHsI

Koauuecrso

OpraHms

HaumenoBanue nanpasnenns: «O6opyrosanue st 061eodpazoBaTe bHbIX
ALHIL, He ABJISIOMHXCH MAJOKOMILIEKTHBIMI

HanmenoBanme
pazznena:
EctecTBenHOHayUHAS
HANPaBICHHOCTEL»

Haumenopanue
paszena:
«lononuurensHoe
0bopyIoBaHHE

HaumeHoBaHue
pasnena:
«KommbrorepHoe
o0opyoBaHuE»

Hanmenosanne nanpasienusi: «OGopynoeanne 1ist 061meodpasoBaTeIbHbIX
OPraHU3aANHUI, ABIAIOIHXCH MAJOKOMILIEKTHBIME

HanmenoBanue
pazzena:
«EcrecTBeHHOHAyYHAs
HAaIlpPaBJIEHHOCTD»

[Tudposas
nabopaTtopusi 1Mo
(puznKke (yueHHUECKas)

OGecneunBaeT BBIIOJHEHHE
DKCIEPUMEHTOB 110 TEMaM Kypca
(puzuku. Komruiekramus:
[becrnpoBo/IHON MyJIBTHIATYHK 1O
(pHu3HKeE C 6-10 BCTPOSHHBIMU
nataukamu: [{udposoii naTamk
TEMIIEPATyPhl C JIMala30HOM U3MEPEHHS
He yxe yeM ot -20 no 120C Lludporoii
JlaTUAK aOCOIIOTHOIO IaBICHUS

C IMana3zoHOM U3MEPEHHUs He y)Ke 4eM

ot 0 mo 500 kIla JlaTunk MarHuTHOrO

62.00
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n/u

Haumenoranue
obopymoBannsn

(PBIIO)

Kparkue npumepnsie Texungeckne
xapakrepuctuku (PBITIO)

Exuanua
H3MepeHust

Konuuecrno

[10J151 C IHANA30HOM H3MEPEHHs HE yiKe
ueM ot - 80 10 80 mTn JJaTuuk
HANPKCHUA C IMala30HaAMH H3MEPEHHS!
He y>e 4yeM oT - 2 1o + 2B; or- §

no + 5B; ot - 10 o + 10B; ot - 15

10 + 15B JlaTunk Toka He yixe yem

oT -1 10 + 1A JlaTunk akcenepomerp

C MOKasaTeNsIMM He MeHee ueM: + 2 g; +
A4 g; + 8 g OrnenbHble yerpoiicTa:

USB ocumiiorpad ve menee 2 kanaia,
+/-10 B Akceccyapsr: KaGens USB
COEAMHUTEIILHBIN 3aps/iHOE yCTPOHCTBO
c kabemem miniUSB USB Ananrep
Bluetooth 4.1 Low Energy
KoncTpykTop juis mposeeHus
PKcrepuMenToB Kpatkoe pykoBoacTBo
10 SKCIIyaTauy U poBoii
nabopatopuu [Iporpammuoe
obecnieuenne Metoauyeckue
pexomeniaiuu (40 pabot) Hammune
PYCCKOSA3BIMHOTO caliTa oIaepKKy
Hanmnume BHICOPOIMKOB

[Tudpoas
imabopaTopus mo
XHMHH (y4eHHYeCKas )

OGecneunBaeT BHITOJIHEHHE
1abopaTOPHEIX paboT Mo XUMHH Ha
YPOKax B OCHOBHOI 1LIKOJIE W TIPOEKTHO-
MCCIIEI0BATENLCKOM JIEATEILHOCTH
yaammxcs. KoMmnexranus:
becrpoBOHON MYTETHAATYHK 110
XMMHUH C 3-Msl BCTPOSHHBIMH
maTunkamu: Jlatuuk pH ¢ auanasonom
n3Mepenus e yxe ueM ot 0 mo 14 pH
JlaTunK 2JIeKTPONPOBOAUMOCTH €
ITMAana3soHaMy H3MEPEHUs! He YiKe UeM
0T 0 10 200 MmxCwm; ot 0 10 2000 MxCwm;
o1 0 10 20000 MmxCwm JlaTunx
TEMIIEPATYPEI € IHATIa30HOM H3MEPEHUs
He yxe yeM oT -20 o +140C
OtnensHBIe TaTYuKu: JlaTdyuk
OITHYECKOH INIOTHOCTH 525 HM
IAkceccyapsl: Kabens USB
COETMHHUTENBHBIN 3apsiIHOe YCTPOHCTRBO
¢ kabenem miniUSB USB Ananrep
Bluetooth 4.1 Low Energy Kparkoe
PYKOBOJCTBO I10 9KCILTYaTallHH
nudposoii naboparopuu Habop
imabopaTopHoii ocHacTki [Iporpammuoe
obecneuenue Meroauyueckue
pexomenaanuyu He menee 40 pabor

Haymmune pyccKosA3BIMHOrO cajita

IIT.

62.00
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No
n/n

Hanmenoraune
obopynoBaHus
(PBITO)

KpaTkne npumepnbie Texuuveckue
xapakrepuctuku (PBITIO)

Ennunma
H3MepeHNs

Komnueerro

noanepkkn Hanuune BUIeopoaHKoB.

[ lu¢pposas
naboparopus 1o
OHOJIOTHH
(yueHuUeckas)

OGecneunBaeT BbIIOTHEHNE
1abopaToOpHBIX PaboT Ha ypoKax Mo
OHOJIOTHH B OCHOBHOI MIKOJIE U
[IPOCKTHO-HCCIIEJ0BATEIILCKO
NICATETBHOCTH yUaIuXCH.
Kommexramus: BecnpoBoaHoi
MYJIBTHIAATYMK 110 OHOJIOTHH ¢ 5-10
BCTPOCHHBIMH AaT4HKaMu: JlaTyuk
BIKHOCTH C IHANA30HOM H3MEPEHHS
0...100% JlaTumk ocBemeHHOCTH ¢
AHANIa30HOM H3MEPEHHS HE YIKE UeM OT
0 mo 180000 nx Taruuk pH ¢
JIMaNa30HOM U3MEPEHHS HE Y)Ke UeM OT
0 1o 14 pH Jlatunk TemnepaTypsi ¢
NTHANIa30HOM U3MEPEHHS HE YIKE 9EM OT
-20 no +140C JlaTunk Temneparypbl
OKPYKarOIIEH Cpeibl ¢ HATIA30HOM
H3MepeHHs He yxe ueM oT -20 go +40C
AKceccyapsl: 3apsaHOe YCTPORCTBO ¢
kabenem miniUSB USB Anantep
Bluetooth 4.1 Low Energy Kpatkoe
PYKOBOJICTBO 10 3KCIUTyaTallluu
uKpposoii naboparopun [udposas
BH/IEOKAMEPA C METAJUTHYECKUM
LITATHBOM, paspelieHue He Mexee 0,3
Mumxe [Iporpammuoe obecrieuenne
MeToauueckre peKOMEeHIaIHH He
mMenee 30 pabor Ynakoska Hanuuune
PYCCKOA3BIYHOTO CaifTa MOJUIePKKH,
HaJlUYHEe BHACOPOIUKOB

IT.

62.00

2

HanvenoBanue
pasjena:
«KoMmbroTepHoe
obopy/roBaHHE»

MHoroQyHKIHOHATE-
HOE YCTPOMCTBO
(npuHTEp, CKaHED,
IKOITHP)

MaxcumanbHbIH Gopmar nevatn: Ad
[1BeTHOCTE MeuaTu: yepHo-6enas; Tumn
CKaHMPOBAHHS:
POTSKHBIH/TUTAHIIIE THEII;
B03MOMKHOCTL CKAHHPOBAHUS B
opmare A4; Hamuune XKK nucres;
Hamiuue daxca; Criocod
nonkmodeHus: USB, LAN, Wi-Fi;
Hanmuuue B KOMIUIEKTE TIOCTABKH
OPUTHHATIBHOTO CTAPTOBOIO YE€PHO-
OeToro KapTpHIKa;
(DnexTporpadudeckast TeXHOJIOTHs
rmeyaTu; OJHOKOMITOHEHTHBIHM THII
CUCTEMBI NIEYaTH

IT.

62.00
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Ne
i/

Haumenosanne
obdopynoBanus
(PBIIO)

Kparkne npumepnnie Texnnueckue
xapakrepuctuku (PBITO)

Eanunna
H3MEpeHust

Koan4uecrso

HoyTt6yk

@opm-Paktop: HOyTOYK; Pasmep
JIHaroHan; He MeHee 15.6 moiMos;
Paspemenue skpana: Full HD, Quad
HD wmu Ultra HD; O61mmii 066em
YCTAHOBIIEHHOH ONepaTUBHOIN ramsaTy:
He MeHee 8 ['6aiiT; MakcuMabHbIH
o0t noyiepkuBaeMblit 06beM
OTICPATUBHON namsTH: He MeHee 16

[ 'Gaiit; O6bem SSD HakonuTens: He
menee 240 ['6aiit; BectiposonHas cBsisb:
Wi-Fi; KonugecTso BCTpOeHHBIX B
iopmyc mopros USB: He menee 2, u3
KOTOpLIX He MeHee | jomxHao 6srte USB
BepcHH He Hike 3.0; Paspemenue By6-
Kamepbl, Mnukcels: e menee (.3;
Berpoennsrit Mukpodon; Knasuarypa c
PacKIIaIKON ¥ MAPKUPOBKOH KJIABHI
QWERTY/HIIYKEH; IMoazepikka
CTaHJapTOB OECIIPOBOAHOM CBA3H:
802.11a/b/g/n/ac; [TpousBogutensHOCTE
[Ipoleccopa (3Ha4YeHHe MmoKaszare)is
«CPU Mark» o tecry «Laptop &
Portable CPU Perfomance»
http://www.cpubenchmark.net/laptop.ht
ml): ne menee 5000 exunnu; Hanunune
MaHHILYJIITOpPA MBIIIb B KOMITIEKTE: /14,
YcTaHOBNIEHHAS OTIEpALMOHHAS CHCTEMA
C rpaMUECKHM I10J1b30BaATEIECKHM
nHTEp(EHCOM, CBEJICHHA O KOTOPOM
BKJIIOYEHBI B €IUHBIH peecTp
POCCHICKUX IPOrpaMM J1j1s
DIIEKTPOHHBIX BBIYHCIIUTEIBHEIX MAIIHH
1 0a3 JaHHBIX; Y CTAHOBIEHHBIH MaKeT
oucHOro mporpamMmmuoro obecneyeHus,
COBMECTHMOIO C YCTAaHOBJICHHOM
OTIEpalMOHHON CHCTEMOI, CBE/IEHHS O
[KOTOPOM BKJIIOYEHBI B €IHHBIH peecTp
[POCCHHCKHX IIPOI'paMM JUIst
PIIEKTPOHHBIX BLIYHUCIIHTEILHBIX MAIIHH
1 0a3 JaHHBIX.

IIIT.

124.00

Hanmenosanune
pasnena:
«JlormonHuTeLHOE
0bopyIOBaHHE»

KomrunexT nocy b
1 000y L0BaHHS
JUISL YIEHUYEeCKUX
OTBITOB (XUMUS,
dbusnka, GHomOrus)

[TITaTuB nabopaTOPHBIH XUMUYECKUIT
16 wt.) Habop uamex [letpu (16 wit.)
HabGop s npenapuposanus (16 mr.)
Ha6op ¢maxonor 30 M st xpaHeHus
acTBOpoB peakTHBoB (16 mt.) Habop

IIT.

62.00




-

n/n

Hanmenosanne
obopyaoBanus
(PBITIO)

Kparkune npumepHbie Texnuueckne
xapaxrtepucTuku (PBITIO)

Eannnna
H3MepeHus

Komnuecrso

Oanok 50 MJI JUIs XpaHEHHS TBEPILIX
BeecTs (16 mr.) [Tpubop ans
mosrydenus rasos [II1I7 (16 mwr,)
Cnmproska naGoparopsas (16 wr.)
["oprouee ai1st criupToBok (16 1mT.)
[Tpobupxa 14*120 (400 urr.) [MpoGupka
16*150 xumuyeckas (171 wr.) HaGop
XHM. TIOCY/IbI ¥ IPHHAUICYKHOCTEH J1Isl
i1ad. padbor no xumuu (HITXJT) (16 wrr.)
KomMyTanmonHas miarta st cOopku
prieKTprYecKux ueneit (16 mr.) Habop
U1 HCCIIE/IOBAHMS KECTKOCTH,
xyiopuna, xkenesa u CITAB B Boze (3
mt.) Habop s mcenenopanus ocaakos
(moxxzs u cuera) (3 wr.) Habop s
HCCIIe/I0BaH s IOYBEHHOTO OKpoBa (3
mt.) Habop n1g onpenenenus
[IPO3PAYHOCTH, IBETHOCTH H 3araxa
Bob! (3 wt.) Habop ans ouenkn
KaYeCcTBa BOBI IPECHOTO BOJIOEMA
MeTozoM Onounaukanuy (3 mr.) HaGop
U1 OLICHKH PacTBOPEHHOIO KHUCJIOPOa
B Bozie (3 wt.) HabGop s onenku
YHCTOTHI BO3yXa METOI0M
ououHaAuKauy (3 mr.) Habop xum.
10CY/Ibl ¥ TIPUHAJUIEKHOCTEN 171 J1ab.
pabot o buonoruu (HITBJT) (16 wit.)
Habop A mpoeKTHO#H JIeaTeIbHOCTH
"Hzrorosnenue repdapus” (3 mr.)

O6pasoBarebHbIH
Habop 15t U3ydeHHS
MHOTOKOMITOHEHTHBIX
POOOTOTEXHHYESCKHX
CHCTEM K
MaHUITYJISIIIHOHHBIX
poOoToB

ObpazoBartenbHblit HAOOp AOMKEH OBITH
NpeaHa3sHaA4YeH I H3YYEeHHS
POOOTOTEXHUUYECKUX TEXHOIOTHIA,
OCHOB MH(OPMALMOHHBIX TEXHOIOIHH K
TEXHOJIOTHI IIPOMBILIICHHOH
ABTOMATU3ALIMH, & TAKIKE TeXHOJIOI Uit
[IPOTOTHIIHPOBAHHUS U aITUTHBHOTO
npou3BojcTBa. B cocTas Habopa
OJDKHEI BXOJIUTH KOMITJICKTYHOILIHE U
ycTpoiicTea, obajatoniue
KOHCTPYKTHBHOII, alnapaTHOil 1
[IPOrpaMMHOM COBMECTHMOCTBIO APYT C
IPYTOM.

1) KoMILIeKT KOHCTPYKTHBHBIX
HJIEMEHTOB U3 MeTAlJIa ¥ TUIaCTHKA JUIS
cOopkyu MoJenel MaHHITy ISIIHOHHBIX
poOOTOB € YIJIOBOH KHHEMAaTHKOMH,
[JI0CKOTApaUIeIbHOH KHHEMATHKOMH,
Delta-kuHeMaTHKOIH.

2) MaTennekTyanbHbli CEPBOMOAYIIB C

IIT.

62.00
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Ne Haunmenosanne Kpartkne npumepusie rexnnueckne | Eqnnnna | Koamgecrso
n/u|  obopyaoBanus xapakrepucruxu (PBITO) H3MepeHust
(PBIIO)

MHTEIPHPOBAHHOM CHCTEMOIT
YIIPaBICHHUS - HE MEHEe 7IIT.
CepBoMoyib 10/DKeH o6nanars
HHTETPUPOBAHHON cHcTeMOIi
yIpaBlIeHus, odecneyHBaolei
00paTHYIO CBA3b WM KOHTPOJIb
napaMeTposB - [OJI0XKEeHHEe Baja,
CKOPOCTh BpalleHHsl, HArpy3Ka
[IPUBOJA, a TaKike o0ecreynBaoeit
BO3MOYKHOCTb [10CJIEI0BATEILHOTO
OAKIFOYEHHS IPYT C APYTOM M
YIIPaBICHUS CEPBOMOYJISIMH I10
0CTIEA0BATEIILHOMY TIOJTY IYIIEKCHOMY
ACMHXPOHHOMY MHTepdeiicy.

3) PoGoToTexHuIecKHil KOHTPOILIED,
MpeJCTaBIAOMWKl cOO0H MoLyIBHOE
YCTPOMCTBO, BKIIIOHAOIIEE B cebs
OTHOIUIATHBIH MUKPOKOMIIBIOTEP JUJIsl
BLITIOJIHEHUS CIIOMKHBIX
BBIYUCITUTEILHBIX ONEpaliuit,
nepr(epHHHBI KOHTPOJIIEP U1
YIIPABJICHUS BHEIIHUMH YCTPOHCTBAMH
1 TUIATY PaCIIMpPEHUs AT NOAKIIOYEHHS
BHEITHHX yCTpoHCeTB. Moayu
PobOTOTEXHHYECKOI0 KOHTPOILIEPa
JI0JKHBI 00/1a1aTh OJHOBPEMEHHOMH
KOHCTPYKTHBHO, allliapaTHOM H
[POrpaMMHOH COBMECTHMOCTBIO IPYT ¢
npyrom. PoGororexuuueckuii
[KOHTPOJLIED JIOJIKEH YIOBICTBOPSATE
TEXHHYECKHM XapaKTEPHCTHKAM: KOJI-BO
1P BCTPOEHHOIO0 MHKPOKOMITBIOTEPA -
HE MEHee 4, TaKTOBas 4acToTa sjpa - He
menee 1,2 I'T, obvem O3Y - He menee
512 M6, Hanmune unaTepdeiicos - SPI,
12C, 1-wire TTL, UART, PWM,
u(poBkie - He MeHee 16 1T 1
AHAJIOTOBLIE MOPTHI - HE MeHee 8 miIT /s
MOJIKJIFOYEHNUS BHEITHUX YCTPOHCTB,
BCTPOEHHBIH MUKPO(OH, a Takke WiFi
unu Bluetooth s koMMyHuKaIH| co
BHEIIHHMH YCTPOHCTBAMH.
PoboToTexHnUecKH#i KOHTPOJUIEP
JI0JKEH 00€CTIe HBaTh BOSMOKHOCTh
[IPOrpaMMHPOBaHUs C [IOMOILBIO
cpenctB A3b1koB C/C++, Python u
CBOOOIHO pacnpocTpaHseMOoi cpe/ibl
Arduino IDE, a taksxe ynpasnenus

MOJICITEAMH pO60TOT€XHquCKHX CHUCTEM




¥

Ne Hanmenosanne Kparkne npumepubie Texunyeckne | Eannnna KoJinuectro
n/n obopyaoBanusn Xapakrepuctuku (PBI1IO) U3IMepeHns
(PBITIO)

C moMo1Leio cpeasl ROS.

4) Iporpammupyembiii KORTpoIIIEp —
He Meree lur. IIporpammupyemprii
OHTPOJIIEP JIOJKEH HPEeACTABISTE
COOOM BBIYMCIIUTENBLHBIN MOYIIb,
00J1212101IMM HH(POBBIME HOPTAMH -
HE MeHee 8 T U aHAJIOrOBBIMH
[TOpTaMH - He MeHee 16 T,
unTepdeiicamu UART, 12C,SPI, TTL,
@ TaKOKe MOJy1eM OecpoBOIHOM CBA3H
ruina Bluetooth wmu WiFi nns coznanus
AnmapaTHO-IPOrpaMMHBIX PELICHHI 1
«YMHBIX/CMapT»-yCTPOUCTB 15
paspaboTku pemenuit « UuTepHeT
BEILIEH ».

5) IInara pacmupenus
[IPOTPaMMHPYEMOT0 KOHTpOJIIEpa —

He MeHee |, [Tnara pacimpenus
MOJDKHA 0OECIIeunBaTh BOZMOKHOCTD
MTOJIKIIIOUYEHHS YHHBEPCATLHOIO
BBIYHCTHTEIEHOIO MOAYJIS K CETH
nocpeacTsoM uHTepdeiica Ethernet.
[Lnara pacummpenus gomkna 061anath
MOPTaMHU BBOJIa-BBIBOJIA JIJIS
MOJIKITIOYEHHS IIH(POBBIX |
AHAJIOTOBLIX YCTPOHCTB — He MeHee 40
T, uaTepdeiic SPI 1 BO3MOXKHOCTEIO
[OIK/JIFOUCHHS BHELIHEH KapThl IAMATH.
6) Mony/b TeXHHYECKOTO 3pEHUS,
[Ipe/ICTaBIAIONINH co00i yCTpoHCcTBO Ha
0a3e BEIYHCIIHTEILHOTO
MHKPOKOHTpOJLIepa 1
MHTErPUPOBAHHOH KaMepsl,
oOecrneunBalollee pacio3HaBaHue
POCTEHINNX M300paXeHui Ha MOJTyJIe
34 CYET COOCTBEHHBIX BEIYHCITHTENBHBIX
BO3MOKHOCTEH - He MeHee 11T,

Mo/ 1ynb TEXHHYECKOTO 3pEHHS JI0KEH
oOecreyBaTh BO3MOMXKHOCTE
KOMMYHHKAIHH ¢ aHAJIOTHYHBIMH
MOJYJIAIMH [IOCPEACTBOM LIKMHEI Ha 0asze
[OCJIe/10BATEILHOTO HHTEp(eiica ¢
LeIBIO JabHEeHIIeH nepeaqu
PE3yJbTATOB U3MEPEHHUH TPYIIIbI
MOJLyJIEH Ha YIpaBIISIOLLEe
BLEIYHCIHTEIRHOE YCTPOUCTRO,
MOAKJIIOYEHHOE K TaHHOH IIHHE.
MO}nylI: TEXHHUYECKOTO BPGHHH JIOJIIKCH
obecreunBaTh BO3MOKHOCTh
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Ne HaumenoBanmne Kparkne npamepusie Texanueckne | Eaunnna Komlqecm(ﬂ
n/n obopynoBanus xapakrepuctuxn (PBIIO) H3MepeHust
(PBIIO)

OCYILIECTBIISATH HACTPOHKY MOy IS
TEXHUYECKOT0 3peHHs - HACTPOHKY
OKCIIO3HLIKK, Oasanca Gesoro,
BETOPA3HOCTHLIX COCTABIISIONIHX,
fuIoImaay oOHapyKuBaemMolt o6nacTu
1300 paXKeHNs, OKPYTTIOCTH
obHapysxuBaemoii o6acTu
M300paKeHN, [0J0KEHHE
0OHapyKHMBaeMEIX obmacTei
OTHOCHTEILHO JIpyT Apyra. Moayiis
TEXHHYECKOT0 3PEHHs JIOJIKEH
oOeCerBaTh BO3BMOKHOCTH HACTPOMKH
Ha 0/IHOBPEMEHHOE OOHApPYKEHHE HE
MeHee 10 pasiHIHbIX 0IHHOYHBIX
00BEKTOB B ceKTOpe 0030pa, 60 He
MEHEE 5 COCTABHBIX 00BEKTOB,
COCTOSIMX U3 HE MeHee 3 pasIu4HbIX
rpaduuecKuX IPUMHTHBOB. Momyb
TEXHHYECKOI0 3pEHHUsI IOJDKEH 00J1a1aTh
BCTPOSHHBIMH HHTep(peiicamu — USB,
UART, 1-wire TTL, I12C, SPI nus
KOMMYHHMKALMK CO BHEIITHHUMH
MTOAK/IIOYaEMBIMH YCTPOHCTBAMH.

7) B cocraB HaOopa JIOIKHEL BXOIUTH
i poBbie HHEGOPMALNOHHO-CEHCOPHBIE
MOZYJIH, IIPEICTaBJIstoNIne coboii
yCTpo#cTBa Ha Oaze
MIPOTrPAMMHPYEMOT0 KOHTPOJLIEPA U
M3MEPUTEIBHOTO d5ieMenTa. [{udpooii
MOJTYJIb IOJIKEH 00J1a1aTh BCTPOSHHBIM
MHKPOKOHTPOJIJIEPOM (TaKToBast
4acToTa - He MeHee 16 MI', muna
JIaHHBIX — He MeHee 8 Kbaiir),
HHTep(elicamu Juisl MOJKITIOUEHUS K
BHEIIHUM YCTpOHCTBaM: H(POBLIE U
QHAJIOroBkIe MopThl, 1-wire TTL,
pazwem THna RJ. [{udpooit moaynb
NI0JKEH 00ecneunBaTh BO3MOKHOCTE
KOMMYHHKAUWH ¢ aHATOTHYHBIMH
MOJYJISIMH ITIOCPEJICTBOM IIHHBI Ha Oase
MoCjIe/10BaTeNbHOTO HHTep(eiica ¢
LeJIBI0 JanbHelel nepegauu
PE3YJILTATOB U3MEPEHHUI TPYIIIILI
MOJLyJIeH Ha yIpasisolee
BLEIYUCIIUTENBHOE YCTPOHCTBO,
[OJKIIOYEHHOE K JaHHOM IIHHE.

B cocrap Habopa J0JKHO BXOJUTE:

A (POBOH MOJTYJIb TAKTOBOM KHOIIKH —
He MeHee 3 wr., U poBoil MOIAYIb
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Ne | Haumenopanue Kpartkue npnvepusie rexnnueckue | Eannnna Koauuecrso
n/n obopyaoBanus xapakrepuctuku (PBI1O) H3MepeHus
(PBITO)

CBETO/IHO/Ia — HE MEHee 3 IIT,
H(POBOI MOJIyJIb KOHLIEBOTO
[IpephIBaTENd — He MeHee 3 miT,

U (ppoBOH MOJIYIb AaTYUKA [(BETa —

He meHee | T, nudposoit Moayns RGB
CBECTOAHOJIa — HE MeHee | miT.

8) B cocras Habopa J0KHE BXOIUTH
PJIEMEHTBI JUTsl COOPKH BaKyyMHOI'O
BaxBara: BaKyyMHas IPUCOCKA —

He MEHee 11T, SIeKTpoMarHHTHEIH
J1anaH — He MeHee 11T, BakyyMHBbIi
Hacoc — He MeHee 1.

9) B cocraB HaGopa JI0JKEH BXOIUTE
Y4eOHEBI KOMIUIEKT, BKITIOYAIOIIUI B
cebst yueOHoe nocobue, Habop
OMOIMOTEK TPEXMEPHBIX 2IEMEHTOB ISl
[MPOTOTHIIHPOBAHUS MOIENeH
MaHUTYJISIHOHHEIX poOOTOB, a TaKKe
[IporpamMmmHoe obecrieueHue Jiist paboTel
c nabopom. [IporpammHoe oGecneuenue
JI0JDKHO 06€ecrieunBaTh TPeXMEPHYIO
BU3YJIN3AIAI0 MOJIENH
aHHUITYJIIHOHHOrO poboTa (¢ yrioBoii,
IJIOCKOTIApAJLJIEILHON U Je/IbTa-
KHHEMaTHKOH) B Ipoliecce paboThl,
obecreunBaTh MOCTPOEHHE
MPOCTPAHCTBEHHON TPAEKTOPHH
VIBUIKEHHS HCIIOJIHUTEIBHOTO
MEXaHH3Ma MAHUITYJISIITHOHHOTO
poboTa, BO3MOKHOCTD 3a{aHHs
[10CJIEIOBATEILHOCTH TOUEK JUIsl
[IPOXOJKIEHHUS Yepe3 HUX
HCIIOJTHHUTEIILHOI'O MeXaHHu3Ma
MaHHITYJISIHOHHOr0 podoTa.
[TporpamMmuoe obecrieueHne J0IKHO
(pyHKLIHOHHPOBATH, KAK B OTAEILHOCTH
B BHJIE Cpelbl MOJIETTMPOBAHUS, TaK U B
PEKMME MOHUTOPHHTA B PEAIbHOM
BPEMEHH IPH [IOAKIOUEHUH MOJIEITH
MaHHIIYJIATOpA [TOCPEICTBOM
POOOTOTEXHHUYECKOTO KOHTPOJUIEPA.

[ Iporpammuoe obecliedeHne J0KHO
obecrieunBaTh BO3MOKHOCTh
[IOCTPOEHHUs I'pa)HKOB 3aJaHHBIX H
TEKYIIMX 0000IEHHBIX KOOPAMHAT
MaHHITYJILHOHHOr0 podoTa, rpadukoB
BHAUEHHI CKOPOCTEH U YCKOPEHHUH,
rpa)MKoOB pacyeTHLIX 3HAUYECHHIH
Harpysku. [Iporpammuoe obecneuenue
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n/n

Haumenosanne
obopynoBanus
(PBITIO)

Kparkue npumepnsie rexnunueckne
xapakrepucruku (PBITO)

Ennnunua
H3MepEeHHs

KommnuecrBo

VIOJDKHO ITO3BOJIATH 3a/aBaTh
[10CTIEIOBATENBHOCTD IEPEABHIKEHUIA
MaHHUITYJIATOPa MOCPeICTBOM Habopa
KOMaHZ B 0J104HO-TpaduyuecKom
uHTep(deiice. YuebHoe nmocobue moimKkHo
COZEPIKATh MaTepHaIIBI 110 pa3paboTke
TPEXMEPHBIX MOJIENeH MOOUIIbHBIX
POOOTOB, MAHUITYIALMOHHBIX POGOTOB
C Pa3sIMYHBIMH THITAMH KMHEMaTHKK
(yrnoBas KHHEMaTHKa, IOCKO-
[apaiiebHas KHHeMaTHKa, Je/bTa-
kuHeMmaTuka, SCARA umn peraaxnas
KHHEeMaTHKa, miarpopma Crrioapra u
T.11.), HHCTPYKLHH IO TIPOEKTUPOBAHHIO
POOOTOB, MHCTPYKIIUK M METOLHKH
OCYIIECTBJICHHS HH)KCHEPHBIX PACYETOB
[IPH TIPOEKTUPOBAHUH (PacyueThl
HArpy3Kd ¥ MOMEHTOB, pacyeT
MOIHOCTH [IPHBOJIOB, pacueT
[apaMeTpOB KHHEMATHKH | T.I1.),
MHCTPYKLIMHU 110 pa3paboTKe cucTeM
YIIPABJICHHS H [IPOrPaMMHOTO
obecnieueHus Al yIpaBlIeHUs
poGoTaMH, HHCTPYKIMU H METOMKH 10
Pa3paboTKe CHCTEM yIIPaBIEHHS ¢
QJIEMEHTaMM HCKYCCTBEHHOTO
MHTEJUICKTa M MAIIMHHOTO 00Y4eHus

ObpazoBarenbHbIH
Habop 10 MeXaHUKe,
MEXaTPOHHKE

H pOOOTOTEXHHKE

Habop nosmken GbITh peiHA3HAYEH IS
MPOBEICHUS YYeOHBIX 3aHATHIA 110
H3YYEHHIO OCHOB MEXaTPOHUKH M
POOOTOTEXHHUKH, IIPAKTHYECKOTO
MPAMCHEHHsI 0a30BLIX AJIEMEHTOB
DIIEKTPOHMKH U CXeMOTEXHUKH, a TAKKe
Haubosee pacpocTpaHeHHOH
DIIEMEHTHO#H 6a3bl U OCHOBHBIX
TEXHUYECKHX PELICHHUIT, IPUMEHIEMBIX
[IPH NPOEKTHPOBAHUH H
[IPOTOTHIIMPOBAHUH PA3JINIHBIX
MHKEHEPHBIX, KHOEPHETHYECKHX U
BCTpauBaeMbIX cucteM. B cocras
Habopa JOKHBI BXOAUTE
KOMILIEKTYIOLIHE B YCTPOHCTBA,
obnajiaromye KOHCTPYKTHBHOM,
PIIEKTPHYECKOH, annapaTHol U
[IPOrPaMMHOH COBMECTUMOCTBIO IPYT C
npyrom. B cocta Habopa pomken
BXOJMTH KOMIUIEKT KOHCTPYKTHBHBIX
PIEMEHTOB M3 MeTajlia Julst cOOpKu

MaKE€Ta MaHHIIYJIAITHOHHOTO p060Ta H

62.00
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Ne HaumenoBanne Kparkue npumepusie rexunueckne | Exnnnna Kommecmﬂ
n/n obopynoBaHHs xapakrepuctukn (PBII0) H3MEpeHus
(PBITIO)

KOMITIEKT METAJUTHYECKHX
KOHCTPYKTHBHBIX JIEMEHTOB IS
bopku makeTa MOGHIBLHOIO po6oTa.

B cocraB HaGopa 10/KHEl BXOIUTE
[PUBOJIA PA3TIHYHOrO TUIIA: MOTOPHI ¢
MHTEIPUPOBAHHBIM HJIH BHEIIHUM
JaTUHKOM II0JIOJKEHUS — HE MeHee 2 [T
CEPBONIPHBOL OOJBIION — HE MEHEee

A LT, CEpBOIIPUBO/L MBI — HE MeHee
2 1T, NPHBO/L ¢ BO3MOIKHOCTEIO
YIIPABJICHHS B IIATOBOM PEXKHME —

He MeHee 2 . B cocras HaGopa
NOJDKHBI BXOIUTE 3JIEMEHTHI JUIS
COOPKH BaKyyMHOI'O 3aXBara:
BaKyyMHasl IPUCOCKA — HE MeHee 1 miT,
PICKTPOMAarHUTHBIN KJIAllaH — HE MeHee
| mT, BaKyyMHBIif Hacoc — He MeHee

1 wrt. B cocras HaGopa nomkHa
BXO/JIHTE dJIEMEHTHAas Oasa s
MTPOTOTHIIMPOBAHUS: TIJIATA JUIS
0ecraeqHoro IPOTOTHIMPOBAHHUS,
[KOMILIEKT IIPOBOJOB Pa3IMYHOTO THIIA
M JJTAHBL, KOMIUIEKT PE3HCTOPOB,
KOMILIEKT CBETOIHOJIOB,
CEeMHCErMEHTHBIH HHIMKATOP, JUCILIEH
DKK-Tuna, KHOIIKH — He MeHee 5 1T,
IIOTEHLIMOMETPBI — HE MEHEE 3 T,
MH(paKpacHbIi JaTuuK - HE MEHee

3 1T, yITPa3BYKOBOH JATUYHK -

HE MEHEe 3 1T, IaTYHK TeMIIepaTypsl -
He MeHee | IUT, JaTYHK OCBEIEHHOCTH -
He Menee | mr, Mmoayns Bluetooth —

He Menee 1 mrt, moxyns MK-npuemunka
— He MeHee 1 wrt, mojyns MK-
rnepeJaTyrKa B BHJI€ KHOIIOYHOTO
[yJIbTA yIpaBieHus — | mr,
AKKyMYyJIiTOp — He MeHee | T,
BapsJHOE YCTPOHCTBO — HE MeHee 1 ImT.
B cocras Habopa JI0JDKEH BXOAUTE
MYJILTHIATUYUK U1 H3MEpeHHs
TEMIEPATYPhI X BIAKHOCTH
OKpYy3Karolei cpensl — He MeHee 11T,
MynbTHIaTYUK JI0JDKeH 00/1a1aTh
BCTPOEHHBLIM MHKPOKOHTPOJIJIEPOM
(TakroBas yactorta - He MeHee 16 M1,
IIMHA TaHHBIX — He MeHee 8 KobaiiT),
mHTEepdeiicaMu 11 NOAKIIOYEHHS K
BHEIIHHUM YCTpOlicTBaM: poBEIE U
anasiorosble noptel, 1-wire TTL,

2
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No Hanmenosanue Kparkue npuvepusie rexnnueckne | Exunnna | Kosnvecrso
n/n 0bopynoBaHns xapakrepuctukn (PBITO) H3MepeHus
(PBITO)

pasbem tuna RJ. B coctar nabopa
NIOJDKEH BXO/IHTE KOMITJICKT
[YHHBEPCAJIbHBIX BBIMHCIHTEILHBIX
MOJTyJICH, PEACTAB/ISIIOIIMX coB0i
0a30BYIO 1J1ATY, [UIATY PACIIHPEHHS VIS
CETEBOTO B3aMMOJIEIiCTBUS U TIaTy
MOJKIIIOYEHHs CHIIOBOH HAIPY3KH.
BXopsiue B KOMILIEKT yeTpoifcTBa
JOJDKHBI 0071a1aTh 0JHOBPEMEHHOH
KOHCTPYKTHBHOM, JICKTPHYECKOM,
QInapaTHON U MPOTrpaMMHOI
COBMECTHUMOCTBIO JAPYT C JIPYroM.
ba3zoBas nara yHuBepcansHoro
BBEIYHCIIMTENILHOTO MOZYJISl JOKHA
[IPECTaBIsITh CO00i
MpPOTPaMMHUPYEMBIH KOHTPOJUIED B
cpene Arduino IDE unu ananormunsix
CBOOOIHO PaCIIPOCTPaHAEMBIX Cpe/iax
paspaboTku. bazopas miata gomkHa
0071a/1aTh BCTPOCHHBIMH HHTEp(deiicamu
VIS TIOKITIOYEHH S HH(POBBIX H
AHAJIOTOBBIX YCTPOMCTB, BCTPOSHHBIMH
unrepdeiicamu USB, UART, 12C, SPI,
1-wire TTL, Bluetooth, WiFi. Ilnata
paciMpeHus 10/KHA obecIieynBaTh
BO3MOKHOCTb IOKIIOYCHUS
[YHHBEPCAIBHOI'O BBIYHCIIUTEIBHOTO
MOJIYJIsL K CETH MOCPEACTBOM
unTepdetica Ethernet. [Tnara
pacIMpeHns JoKHA 001a/1aTh
[I0PTaMH BBOJIa-BBIBOJIA JUIsI
MOAKIIOYECHHS LU(PPOBLIX U
AHANOTOBBIX yCTpoiicT, uutepdeiic SPI
M BO3MOYKHOCTBIO [OJIKIIIOUEHUS
BHEIIHEH KapThl namsatu. [1nata
PACIIHPEHHS A71s1 IO KITIOUEHUsI
CHJIOBOH HArpy3kd JTOJDKHA
oOecrieuuBaTh BO3MOXKHOCTE IIPAMOTO
MOJIKTIOUEHHS BHEIIHEeH CUIIOBOIA
Harpy3KH, a TakyKe peryaupyeMoii
Harpy3ku nocpeactsom PWM
nHTepdeiica. B cocrar Habopa 10/DKeH
BXOJMTH IPOrpaMMHUPyEMBbIit
KOHTpOJUIEp, o0ecrneunBaroIui
BO3MOYKHOCTB OCYILECTBIISITh
pa3paboTKy NporpaMMHOIo Koja,
HCIIONB3Ysl HHCTPYMEHTapHil cpex
paszpaboTku Arduino IDE u Mongoose
OS 1 A3BIKOB IPOrpaMMHPOBAHHS
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Ne Hanmenosanne Kparkue npumepnbie Texuuueckne | Exnnnna | Koanueerso
n/n obopynoBaHus xapakrepucruku (PBI1IO) H3MepeHHs
(PBI1O)

C\C++, JavaScript. [Iporpammupyembrit
KOHTPOILIEP JI0JDKEH 00naaTh 1opTaMu
LUISE TIOJTKIIIOYEHHS U POBLIX 1
AHAJIOTOBBIX YCTPOHCTB, BCTPOSHHBIMHA
[IPOrpaMMUPYEMBIMH KHOTIKAMH U
PIIEKTPOMEXAHUYECKUMH MOAYIISIMH JIIS]
OpPraHU3alUU CHCTEMBI PYYHOTO
YIIPaBIEHHS, BCTPOSHHBIMH
MPOrpaMMHPYEMBIMH CBETOIHOIAMH
U1 MHAMKAUKH paboydero pexuma,
BCTpOEHHBIMH uHTepheiicamu USB,
USART, I2C, SPI, 1-wire TTL, ISP,
Ethernet, Bluetooth, WiFi. B cocTas
Habopa J0JIKeH BXOIUTE MOJYJIb
TEXHHYECKOr0 3peHHs,
[PECTABIAIONINI CO0OM
BEIYHACIUTENLHOE YCTPOHCTBO CO
BCTPOEHHEIM MUKPOIIpOIieccOpoM (KoJi-
BO sA/IEp - HE MeHee 41T, yacToTa s/pa
He meHee 1.2 I'T', o6sem O3V - He
Menee 512M6, o0beM BeTpoeHHOIM
namsATH - He MeHee 81°0),
HHTErPHPOBaHHOH KaMepoii
(MakcHMaIbHOE pa3pellieHue
BHIE0NIOTOKA, IEPEIaBAEMOro 10
uHTepdeiicy USB - He meHee
2592x1944 en.) u onTHYECKOH
cucTemMoi. MoJlyslb TEXHHYECKOTO
BPEHHUs I0/DKEeH 001a1aTh
COBMECTHMOCTBIO C Pa3/IHIHBIMH
[IPOrPaAMMHUPYEMBIMH KOHTPOJUIEPAMH C
oMOILILIO HHTEpdeticos - 1-wire TTL,
UART, I2C, SPI, Ethernet. Moays
TEXHHYECKOI'0 3pEHUA JO/DKEH
oOecreunBaTh BHINIOJIHEHHE BCEX
M3MEPEHUH U BBIUMCICHUH
MOCPEACTBOM COOCTBEHHBIX
BLIYHCITUTENBHBIX BO3MOMXKHOCTEIH
BCTPOEHHOI'O MHKPOIIPOLIECCOpa.
Momynb TeXHUYECKOI'0 3peH s JODKEH
0051a1aTh BO3MOKHOCTBIO
KOMMYHHKALHH C aHAJIOIMYHBIMH
MOJLYJISIMH ITOCPEJICTBOM IIHMHBI Ha Oaze
[1OCIIe/I0BATENILHOTO HHTEpdeiica ¢
LEJIBIO JalbHeHInelH nepejaun
PE3YILTATOB U3MEPEHUH TPYIIIIBI
MOZYJIEH Ha yIpasJsiolee
BEIYMCITUTEIEHOE YCTPOMCTRO,
[MOJKJIFOYEHHOE K JJAaHHOH IIHHE.
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Ne HanmenoBanue Kparkune npumepnsie Texnnueckue | Egqunnna Koanuecrso
/i obopynoBannsn xapaktepucrukn (PBI10) H3MepeHns
(PBITIO)

Mo1yIb TEXHHYECKOTO 3pEHHS I0JKEH
oOecneunBaTh HACTPOUKH PEIKIMOB
PabOThI - HACTPOIKY IKCIIOZHINHH,
Oananca 6enoro, LBETOPA3HOCTHBIX
COCTABIIAIOINX, ILIOMA/IH
0OHapy)XuBaeMoi 061acTu
1300pakeH s, OKPYIJIOCTH

0OHapy HBaeMoit ob6racTu
M300paXKeH s, M0JI0KEHHE
0OHapyKHBaeMBIX 06/acTel
OTHOCHTEJILHO APYT ApYyra, MallHHHOE
00y4eHne napameTpoB HeHpPOHHBIX
ceTei 11 00HapyKeHus: 00BEKTOB,
(popmy 1 3aKOANPOBAHHEIE 3HAUCHHS
00Hapy:KMBAaEMBIX MapKepOB THIIA
Aruco, pasMepsl 00HAPYKHBAEMBIX
OKPY>KHOCTEH, KBaJpaToB U
TPEYTOJILHUKOB, TAPAMETPOB
KOHTPAaCTHOCTH, Pa3MEPOB, KPUBH3HEI U
TIOJIOIKEHHSI PACTIO3HABAEMBIX JIMHHIA.
Habop nomxen obecneunsars
BO3MOKHOCTE Pa3pabOTKH MOIe/H
MOOHIBHOTO poGoTa, yrpaBiseMoii B
IFPV-pexxnme nocpencTBoM
[IPOrpaMMHOTr0 obecreyeHHs J1is
[1EPCOHAIBHOIO KOMITBIOTEpA H
MOOHJIBHEIX ycTpoiicTB Ha Gaze OC
Android umu 108, oBecrieunsaioniero
BO3MOXHOCTD YIIPABIECHHA MOOH/IBHBIM
poGOTOM U BCTPOEHHBIM
MaHHUIIYJISTOPOM ITOCPEICTBOM
rpadguueckoro uuTepdeiica,
BKJIIOYAIONTMM B cedst Habop KHOMOK |
MepexoyaTeneH, IouCcTHK, 00J1acTh
i1 oToOpaskenus Buaeo. Habop
N0JKEH 0becrieunBaTh BO3MOKHOCTE
H3y4eHHs] OCHOB pa3padOTKH
TPOrpaMMHBIX U allllapaTHBIX
KOMILJIEKCOB HHKEHEPHBIX CHCTEM,
pemenuii B cepe «HMurepuer Bemeii»,
A TaKKe pelleHuit B obactu
POOOTOTEXHHUKH, HCKYCCTBEHHOTO
MHTE/UICKTa ¥ MAlIMHHOTO 00y4yeHus. B
cocTas Habopa JOJKHO BXOIHTh
MocoOHe 110 U3Y4YEHHIO OCHOB
5JIEKTPOHUKH U CXEMOTEXHHUKH,
pewenuit B cepe «MuTepHer Bemeiiy,
pa3paboTKK ¥ MPOTOTHITHPOBAHHIO
Mojeneii poboros. B cocraB Habopa
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Ne Hanmenoranue Kparkue npumepnbie texnnveckne | Exqunnna | Koumnaecrso
n/n obopynoBanns Xxapakrepuctuku (PBIT1O) H3MepeHus
(PBITO)
FIOJDKHO BXOJIHTE OCOOHE 110 H3YYEHHIO
OCHOB pa3paboTKH CHCTEM
[TEXHMYECKOTO 3PEHUS U DIIEMEHTOR
MCKYCCTBEHHOT'0 MHTEJIIIEKTA
ObopynoBanue ns KommiextaocTs: HaGop s LIT. 62.00

JIEMOHCTPALIMK OIIBITOB
(pusuka)

JIEMOHCTpaLMii 110 (pu3nke « MexaHukay
(B cocTaBe: MOHOPEIBC METATHYECKHT
— 1 wr., Tenesxku — 2 wr., GpuaskKy s
TEJICKKH — 4 1IT., JIuHe#ka — 1 wiT.,
OpYCOK JIepeBSIHHBIH ¢ JBYMS
KprovuKamMu — 1 IT., BeJlepKo ¢ netsei —
1 wIT., moicTaBKY JIIsI MOHOpelbca —

2 WIT., CTEPIKHH METATHIECKHE

(7,5 c™m) ¢ pe3nboii — 2 wT., miacTuna
MeTasiyeckas — | mT., Kprouku —

2 wr., 610K — 1 wr., mpykuHa

¢ (haxcxkom — 1 wmt., KoBpHK — | T,
IITHIBKH-YIIOPE] (60 MM)

C CHIIMKOHOBBIMH TpyOKamu — 3 ImT.,
TPaHCIIOPTHP ¢ OTBECOM — 1 11T.,

rpy3sl 110 50 r — 6 mT., MOTOK HUTH —

1 mIT., Kycok maacTuauHa — 1 mT.,
[IACTHKOBBIEC IIAPUKH Ha HUTH — 2 IUT.,
META/UIMYECKHH MapuK — | MIT., HAT ¢
MarsuToM — 1 wr., OuduIapHbIi
nojasec — 1 mr.) - 1 nabop, Habop
PICKTPHYECKHX MOAYIIEH (B cocTase:
MOIyJIb pesuctopa 5 u 10 OMm, 5 B —

1 mr., Mmoxyne pesucropos 1 u 22 kOm,
0,25 Bt — 1 mT., MOIyE pe3uctopa
nepeMmenHoro Toka 10 Om — 1 mr.,
MOJIyJIb JITaMIIBl HaKauBaHus 3,5 B,
0,15 MA — 1 ., MoayIIB
KoHeHcaropos 10, 100 u 1000 mx®
£=10%, 16 B — 1 ., Mmoayns karymiek
250 1 1000 BuTKOB — 1 1IT., MOIYIB
TepMOpe3ucTOpa — 1 mIT., MOLYJIb
COJTHEYHOI'O DJIEMEHTA ITUTaHHs — | 10IT.,
L«onym: (oropesuctopa — 1 mr.,
MOJIYJIb JIHOJ1a — 1 IIT., MOJTYJIb
cBeToAMOAa — 1 mT., MOAYIib
(oroguona — 1 wrT., Moayb
TpaH3ucTOpa — 1 MIT., MOJYJIb JUIst
MOJIKIIOUEHHS UCTOYHHUKA TOKa — | IIT.,
MOJLYJIb PBIYQXKHOTO BBIKITIOUATEITS —

1 mT., MOZYJIb EpEKIIOYaTENs Ha ABa
[10JI0KEHUS — | 1IT., MeTaJTH4YeCKHii
IUITAHIP — | WIT., MeIHAS TPOBOJIOKA
O=0,14mm, L=1,0M)~-1 mr.,
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Ne [ HaummenoBaune Kparkne npuvepusie Texnuueckne | Eqnnnna | Koanaecrso
n/n obopynoBanns xapakrepucruku (PBITO) U3MepeHust
(PBIIO)
KOMILIEKT COeTHHUTENLHEIX IPOBOIOB —
1 wT., mpoBoa s moKIOYeH s
MCTOIHMKA muTaHus (L = 1,5 m) — 1 wir.,
B&KHUMBI THIIA «KPOKOAMI» — 2 wT.) — |
Habop, HabOp TeT paBHOH Maccel — 1
IT., HAbOp Tes paBHOro 06Bema — |
IT., IPHOOP A1 AEMOHCTpaUH
MABJIEHUS B KUAKOCTH — | wT., npuGop
VUL M3YYEHHsI ra30BBIX 3aKOHOB — | 1mT.,
TENIONPUEMHHK (apa) — 1 mit.,
yuebHoe nocobue — 1 WT. pyKoBOACTBO
M0 SKCIUTyaTanmuu — 1 miT.
Obopynosanue jurs  [KommiextrocTs: anmapar Kunna IIT. 62.00

VIEMOHCTPAIIHH OIBITOB
(xumusi)

(250 ma1) — 1 wt., npuGop ans
MIUTOCTPALIHY 3aBUCHMOCTH CKOPOCTH
XHMHUYCCKHX PeakUUii OT yCIOBHH —

1 wrr., mpubop Ju1s OKACIeHUs crupTa
HaJl MEJIHBIM KaTalau3aTopoM — | mr.,
MpHOOp ISl OTyYeHHs
raJIOHA0AIIKAHOB — | MIT., CTEKIISIHHBIE
K0J108I (KoHMueckast 250 mu — 1 wir.,
KpyriaomorHast 250 ma — 1 miT.,
kpyriogonnas 500 mum — 1 .,
rutockooHHas 250 M — 1 .,
rtockogonHas 500 M — 1 mit.,
MepHasd ¢ MeTKo# 250 Mt — 1 .,
MepHast ¢ MeTkoi 500 ma — | mit.) —

1 KOMIIIEKT, CTEKJITHHBIE CTAKAHBI

50, 100, 150, 250 M1 — o 2 .,

600 M — 1 1r.) — 1 KOMIUJIEKT,
CTEKJISIHHBIE POGHPKH XHMHUECKHE
(14x120, 16%150 1 21x200 MM —

o 4 mT.) — 1 KOMILIEKT, MEPHEIE
CTCKIAHHBIE NUIMHAPEI (50 1 100 M —
110 1 mT.) — 1 KOMIUIeKT, npsaMas
creknsHHas Tpyoka L =15 em — 1 mir.,
CTEKJITHHEIE TPYOKH, 3aTHYTHIE MO/]
yriom (60°, 90° u 100° — o 1 wir.) —

1 KOMIITIEKT, CTEKIISIHHBIE HAJIOYKH —

2 WT., CTeK/stHHAs vamka [leTpu —

1 WT., CTEKNSIHHEBIE BOPOHKH
(nmametpoM 56 u 75 MM — o 1 mmt.) —
1 KOMIIEKT, CTEK/ISIHHBIE [THIIETKU
(2,51 10 M1 — o 1 mt.) — 1 KOMIIIEKT,
(papdoporsrit crakan 150 M — 1 .,
(bapdoporas crymnka ¢ mectom — 1 1wrT.,
(bapdopoBeri mmarens — 1 wr.,
apeomeTtpsl (800, 900, 1000, 1100,

1200 kr/m3 — o 1 mT.) — | KOMILIEKT,
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n/n

Hanmenosanne
obopynoBanns
(PBI1O)

KpaTkue npumepHsie TexHuueckue
xapakrepacruxu (PBIIO)

Eaunuua
H3MepeHust

Komnuecrpo

JTI0KKA IS COKHTaHMs BeIecTs — | wir.,
BaXKMM IPOOUPOYHBIH — 1 mmiT.,
METAJNIMYECKHH MUHIET — | 1mT.,
cunukonosas Tpydbka L =1 M — 1 .,
pacmbUIMTEIbHAS CeTKA — | IIT., INTATHR
nig npodupok (10 ruesm) — 1 wrr.,
CIIMPTOBKA — | 1IT., pe3MHOBbIE IPOOKH
(mmametp 14,5 MM — 4 ., 16 MM —

2 wrr., 19 MM — 2 wt., 29 MM — 3 mT.) —
1 KOMIIIEKT, pe3HHOBbIE MPOOKH

C Ta300TBOJHEIMH TpyOKamMH — 2 wiT.,
HaOOop ITHKETOK CAMOKJIEAITHXCA —

1 wt., 6ymMakHble QUIBTPBI IUAMETPOM
150 mm — 1 ym., yueGHoe mocobue —

1 1rT., pyKOBOACTBO MO IKCILIyaTAIlHH —
1 .

Ha6op OI'D (dpusuka)

HaGop npennasuauen as
iTaboPATOPHEIX PaboT 10 Kypey (pH3HKH.
Cocras nabopa: mratus J1abopaTOpHbIii
(pusuvecknii ¢ AByMs Mydramu u ABYMs
TanKkamy — | IIT., BeCHI 3JIeKTPOHHEIE JI0
200 r — 1 mmT., MepHBIH UHIMBID
CTEKJIIHHBIN, IIpeaen namepenus 250
MJI, 1leHa Jienenus 2 M1 — 1 1T,
muaamometp 1 H, nena nenenus 0,02 H
— 1 wr., tuHamometp 5 H, uena
nenenus 0,1 H— 1 ., mumasp
CTaIBHOM 25 cM3 — 1 WT., HUIHHAD
ATIOMUHHEBBIH 25 cMm3 — 1 .,
LHJIHHP TIOMHHHEBBIH 34 ¢cM3 — 1
IIT., WHIMHAP IUIACTUKOBBIH 56 cM3 — |
IIT., IpyxkuHa Ha nanmete 40 H/im — 1
mT., npy>kuna Ha niuaxmere 10 H/m — 1
mT., rpy3sl 110 100 r - 6 wt., Habop
rpysos ¢ marom 10 r (50, 60, 70 u 80 r)
— 1 KOMIUL., MepHas JieHTa — | mrT.,
naHelKa — 1 wr., Tpancnoptup — 1 wr.,
OpYCOK C KPIOYKOM W HUTBIO — | IIT.,
Hanpasssttomas mHoi 500 MM (c
Pa3sHBIMU K02 PHIINEHTAMH TPEHUS
OpycKa 110 ee MoBepXHOCTIM) — 1 miT.,
CEeKYHIOMED 3JIEKTPOHHBIA ¢ IBYMS
maTyuKaMu XoJula (CEKyH/I0MED B
M1acTHKOBOM Koprryce 130*57*30 mwm,
C LH(POBLIM TPEXpa3psAHbIM
MHUKATOPOM JUIst OTOOpaskeH st
BPEMEHH (C TOYHOCTBIO H3MEPEHHUS B
cexynaax: 1o 10 — 0,01; mocne 10 —

0,1), xaonkamu «Crapt/Crony u

oiIT.

48.00
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Ne Haumenosanne Kparkne npuvepnsie rexnnueckne | Equnnna | Koanueerso
n/n obopyxoBanus xapakrepuctuxku (PBIIO) H3MepeHus
(PBIIO)

Copocy, USB-pasbemom st
[OKITIOYCHH JaTYHKOB X0Iia) —

1 1mT., HAaNpaRMSAOIIAs CO MIKAIOH —

1 wT., 6pycok nepeBsHHBIH C MYCKOBBIM
MarauToM — | IIT., HHTAHOW MasTHHK
(Ipy3 ¢ IIYCKOBBIM MarHHTOM, HUTE ¢
BO3MOJKHOCTBIO H3MEHEHHS JUTHHEL,
Ouunsapuelii moasec) — 1 wr., peraar
(C OTrpy304HBIME BHHTAMH H
KPIOYKaMM JUIst rpy30B) — | .,

0JIOK OJBIKHEIA — | miT., 610K
HEMOJIBHKHEIA — | 1IT., Kamopumerp -

1 ., TepmomeTp J1aGopaTopHslit
0-100 C — 1 1mT., HCTOYHUK THUTAHUS
[MOCTOAHHOTO ToKa (baraperHbIil 610K
0-7,5 B ¢ BO3MOMHOCTBIO peryInpoBKH
BEIXOIHOI'O HAIPSDKEHHS ¢ IIIAaroM

1,5 B) - 1 ., aMmnepmerp
mByxnpeaensHsli (0,6 A ¢ nenoii
nenenns 0,02 A u 3 A ¢ uenoii aejaeHus
0,1 A) — 1 wr., BoabT™MeTp
NBYXIIpelenbHbl (3 B ¢ neHoit nenenus
0,1 B u 6 B ¢ uenoit genenns 0,2 B) —

1 wt., pesucropst 4,7 1 5,7 OM Ha
naHend — 1 wr., tamnouxa (4,8 B,

0,5 A) — 1 wt., nepeMeHHsI pe3ucTop
(peocrar) 1o 10 Om — 1 mwir.,
COEMHUTENBHBIE TpoBoa - 20 miT.,
[Kmo4 — 1 mT., Habop MPOBOJIOYHBIX
PE3MCTOPOB HA NaHENH (A1 H3yYeHHsI
BaBHCHMOCTH COIIPOTHBIICHHSA
[IPOBOJIHUKA OT JUTHHBI |, 1J10118/11
[TOIIEPEYHOI0 CEUECHUS S U YACIBLHOTO
colnpoTHBIeHus p) — | Habop.,
cobuparomas JuH3a, POKyCcHOE
pacctosuue 100 mm — 1 1T,
cobuparolas JIMH3a, QoKkycHoe
paccrostaue 50 MM — 1 .,
paccenBaroInas JIMH3a, GOKyCHOE
paccTosiHue - 75 MM — 1 1T, 3Kpan — |
IIT., ONTHYECKasi CKaMbs - | MmIT., claij
«Mogens npeaMeTa» Ha IMoJCTaBKe — 1
[LT., OCBETUTENb Ha NOJCTaBKe — 1 mT.,
[PO3payvHbIi MOAYUHIMHAP — | wmwiT.,
[UIAHIIET C KPYTOBBIM TPAHCHOPTHPOM —
1 wr., npubop uist U3y4eHHU ra30BbIX
3aKOHOB (C MaHOMETpoM) — 1 mwiT.,
KAITHJUISPBI — 2 [IT., TU(PaKIIHOHHbIE
emerky 300 u 600 mTpuxoB/MM —
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n/n

Hanmenosanne

obopynoBanms
(PBIIO)

Kparkue npumepHsie Texnnueckue
xapakrepucruxu (PBIIO)

Eanunna
H3MepeHHsa

KoauuecrBo

1 koM., 3epkano — 2 wr., nazepHas
yKaska — 1 mT., noasipons B paMKe —

2 mr., memu KOura Ha miactHHE —

1 WT., KaTymka-MoToK — 1 WIT., THO/IBI
Ha MaHeJM — 1 mIT., KOHJEHCATOPEI

Ha nanenu (4,7, 22 u 33 Mx®) — 1 wr,,
KOMIIAC IIKOJIBHBINH — | IIT., MArHUT
MOJIOCOBOM — 2 INT., MEKTPOMATHUT
pa3GOpHBIf — 1 IIT., OMHIIKH JKeJIe3HbIe
B Ganke — 10 r, neyarHoe yueGHoe
rocobue — 1 WT., JIOTOK pasaaTouHbIH —
4 1.

HaGop OI'D (xumust)

. DKCIIEPUMEHTOB 110 KYPCY LIKOIBHO

B Habop BX0AAT Beckl 1abopaTopHbIe
pnexkTponnsie 200 r, cniupToBKa
nabopaTopHas, BOPOHKA KOHMYECKas,
rajaouka CTeKIsaHHas, npobupka I1X-14
(10 mTyK), cTakan BLICOKMiT ¢ HOCHKOM
BH-50 ¢ metxoit (2 wrrykn), maaanp
M3MEepUTENbHBIN 2-50-2 (CTeKIAHHBIN,
C NPUTEPTOH KPBILIKOI), INTATHB

j1st mpobupok Ha 10 ruésm, 3akum
POOHPOYHBIH, MINTATEIb-I0KEUKA

(3 wryku), Habop (IIAKOHORB JUIst
XpaHEHHs PACTBOPOB H PEaKTHBOB
(06mem (uakona 100 v -

5 KOMIJIEKTOB 110 6 ITYK, 00heM
(hnaxona 30 mu - 10 KoMIIIEKTOB

1o 6 WTYK), HMIAHAP H3MEPHTEIIbHBIH
c HocukoM 1-500 (2 mrtykn), crakan
BEICOKHMH 500 M (3 mTykn), Habop
epIlei 11 MBIThS TOCYbI (€pII IJIs
MBITBSI IPOOUPOK - 3 IITYKH, SpII JI7Is
MBITBSI KOO - 3 IITYKH), Xanar Oenblii
X/0 (2 WTyKH), IEPYaTKH PE3NHOBLIE
XHMHYECKHE CTOHKHE (2 MITYKH),

OYKHM 3alIUTHBIE, QUIBTPEI OyMasKHBIE
(100 wryk), roproyee s CHUPTOBOK
(0,33 11). B cocrar HaGop BXOAT
PEaKTHBBI: AIOMUHUI, JKelle30, CoJIsHas
KHCJIOTa, METHIOpaHK, (peHo I TaIenH,
AMMHAK, IIEPOKCH/I BOJIOPO/IA, HUTPAT
cepebpa u ipyrue; B 001 . CI0MKHOCT
44 pazIuMHBIX BEIIECTB,
MCIOMB3YEMBIX T COCTABIEHHS
L(OM&HCKTOB PEaKTHROB MPH
MPOBEZIEHIH IK3AMEHALMOHHBIX

xumun. Pexomenyercs popmuposars
Hadop OI'D/EIl'D, no3sossonumii

IIT.

6.00
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n/n

HanmenoBaumne
obopynoBanus
(PBIIO)

Kparkue npumepHsie rexunueckme
Xxapaktepuctukn (PBI10)

Exuanuna
H3MepeHHust

Kosmuecrso

MPOBOIUTE NPAKTHYECKHE 3aJaHus TIPH
IIPOBEICHUH OOIIEro roCy1apCTBEHHOIO
OK3aMeHa 10 XUMHH C HCIIOIB30BAHHEM
COOTBETCTBYIOLIEH J1abopaTopHOii
MOCY/Ibl, PEAKTHBOB, yueGHO-
JIEMOHCTPAIIHOHHOT0 000y J0BaHMSL.
LIpu Gopmuposanny pekomenayercs
YIHTBIBATE (PAKTHYECKYIO MMOTPEGHOCTE
00pa3oBaTeIbHBIX OpraHu3aluit

Muxkpockon mipposoi [Tun Mukpockomna: GHoOrHYeCKHi

Hacajika MUKpocKona: MOHOKYJIsIpHas
Hasnauenne: naboparopusiit Merox
HCCIIENI0BaHNA: CBETIIOE TToJle MaTepua
ONTHKH: ONTHYECKOE CTEKIIO

Y BeJIMUeHHe MUKPOCKOIa, Kpar: 64 —
1280 Oxynaper: WF16x O6beKTHBEIL:
4x, 10x, 40xs (noAnpyXHHEHHBIH)
PesonbpBepHas rosoBKa: Ha 3 0ObeKTUBA
Tun noaceerTku: 3epkano wiu
cBeTOMMO Pacrnonoxkenue noacBeTku:;
BEPXHSASA U HIDKHAS Matepuan kopmyca:
MeTann [IpenmeTHslii cTonuk, Mmm: 90
HMcrounuk nuranus: 220 B/50 ['n
Yuciio meranukceneii: 1

T,

62.00

[Tudpopast
ntabopatopus 1o
PKOJIOTHH

OGecneunBaeT npoBeicHUE yueOHOro
OKOJIOTMYECKOT0 MOHHTOPHHTA
MHCTPYMEHTAILHEIMH MeTofamu. Habop
[IPHMEHACTCA [IPH H3YUCHHH dKOJIOTHH,
Oronoruu, XuMuu, reorpaduu u
[IPUPOJOBE/ICHHUS, a TAKKE JIJIst
MHJIMBH,[yaIbHBIX HCCIICIOBAHMS H
MPOEKTHOMN JEATETEHOCTH HIKOJIBHHKOB.
Kommiexrauusi: becipoBoauoit
MYJILTHIATHHK TI0 S9KOTIOTHYECKOMY
MOHHMTOPHHTY € 8-10 BCTPOCHHBIMHU
naTayiKamMu: JlaTyMK HETpAT-HOHOB
JlaTank xnopuja-uonos Jlaruuk pH

C IHAIIa30HOM M3MEPEHHUs HE YIKEe YeM
ot 0 1o 14 pH JlaTyuk BAaKHOCTH

¢ nuanasonom usmepenus 0...100%
JlaTunK OCBEIIEHHOCTH ¢ AHANa30HOM
mu3MepeHus He yxe gyem ot 0 go 180000
K JIaTYMK TeMIIepaTypsl C IHANa30HOM
M3MEpeHus He yxke uyeM oT -20 J10
+140C JlaT4uK 71eKTPONPOBOIUMOCTH
C nanasoHaM{ U3MEPEHHUs HE yIKE YeM
ot 0 10 200 MmxCwm; o1 0 10 2000 MxCwm;
o1 0 1o 20000 mxCwm JlaTumk
[TeMIIEPaTypPhl OKPYIKAIOMIEH Cpe/Ib

62.00
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Ne Haumenosanne Kparkue npuvepnsie texunueckne | Exnnnna | Koanaecrso
/i obopyroBannsn xapakrepuctuxku (PBITIO) H3MeEpeHHst
(PBITIO)

C HaIla30HOM H3MEPEHHS HE YIKE YeM
0T -20 10 +50C OtxenbHble JaTYHKH

M MyJIbTHAATYUKHK: JlaTunk 3ByKa

¢ GyHKIMel HHTErpUpOBaHHs

C IMAIIa30HOM M3MEPEHHS YacTOT

HEe MeHee 9eM ot 50 'y 1o 8 xI'm;
JaTuuK BAAXKHOCTH ITOYBEI

C IMana3oHOM M3MEPEHHS HE yIKe 4eM
ot 0 10 50% JlaTumk okucu yriepozna

C IHAIIa30HOM H3MEPEeHHUs HE YIKE YeM
ot 0 mo 1000 ppm MynpTHaaTUHK
OIITHYCCKOH IJIOTHOCTH U MYTHOCTH

CO BCTPOEHHBIMHU JaTYMKAMM:

JlaTunk ontiyeckoi naotHoctu 470 HM
¢ auanazonoM uzmepenus ot 0 0 2 D
JlaTunk onTHYecKoi mI0THOCTH 525 HM
C AuManazoHoM u3MepeHHs ot 0 no 2 D
JlaTauk onTHyeckoil miotHocTH 630 HM
C AuanasoHoM uzmeperus ot 0 go 2 D
JaT4iK MyTHOCTH PacTBOPOB

C MuanazoHoM usmepenus ot 0 Jio

200 NTU Axceccyapsi: Ka6enar USB
COEIMHUTENBHBIH (2 mT.) 3apsaaHoe
ycrpoicTBo ¢ kabenem miniUSB USB
Ananrtep Bluetooth 4.1 Low Energy
CTepikeHb JUlsl 3aKpeIUIeHHs JATYHKOB B
mtatuee KpaTkoe pyKoBOICTBO 110
PKCIUTyaTanuy M poroii nabopatopuu
[TporpamMuoe obecrnieuenue
MeToanueckne peKOMEHIalHK He
menee 20 pabot Ynakoska Hanmnune
PYCCKOSI3BIMHOTO caiTa Mo IepiKKH,
HaJIHIHE BHACOPOJIHKOB.




