MarepuanbsHo-Texnnueckasi 6aza "Touka pocra"

1. lesrensrocts mentpa "Touka pocta” ocymecTBiseTcs Ha 6ase KaGuHeTa XHMUE H OuoJornu v kaGrHETa PH3UKA U MATEMATHKHL
2. ObopynoBanwe IeHTpa «Touka pocray

Ne Haumenopanne E K
AHHMUA oJiH4e
n/ obopynoBanus Kparkne npumepnnie rexnuueckue xapakrepucruxu (PBITO)
H3MepeHun | c¢rpo

i (PBIIO)
]

& I ?w:Emmome& pazaena: "EcrecrBennonayunasn HanpaBJieHHOCTS "

O6ecneunsaer BbITIOJIHEHHE SKCIIEPUMEHTOB 110 TeMaM Kypca (H3HUKH. Komnnekrauus: Becriposoamoi [J{
MYJIBTHIATYHK 10 PU3HKE C 6-F0 BCTPOCHHBIMY NATIHKAMH: Hudporoit gatank TeMIEPaTypsr ¢
AAHAIIA30HOM H3MEPEHHUS He yike yem oT -20 mo 120C Hndposoii naruuk abeomorroro nasnenus c
/AHANA30HOM U3MepeHus He yxe dem ot 0 go 500 klla Jatuuk MareuTHOrO MO ¢ AMANA3Z0HOM
Hudposas naGopatopus H3MEpEHUA He yike YeM ot -80 10 80 MTn JlaTauk HANPDHKCHUS C INaNa30HAMK U3MEPEHHs HE YIKe YeM

& dmsitke T -2 10 +2B; ot -5 10 +5B; o1 -10 10 +10B; or -15 g0 +15B  {aTumk Toka He yxe yeM oT -1 go +1A
yuenmeckas) JlaTunxk dKCENICPOMETP C IMOKAa3aTeNIAMH He MEHEe yeM: +2 2; +4 g; +8 ¢ OrnencHbie ycrporictBa: USB

OciuiLIorTpad He MeHee 2 kanana, +/-10 B Axceccyaper: Kabens USB coenuunrensabiii 3apsiiHoe

W.n.hﬁonnqmo ¢ kabestlem miniUSB USB Anantep Bluetooth 4.1 Low Energy Koncrpyxrop ans
[IPOBE/ICHNS SKCTIepuMenToB Kpatkoe pykoBoacTBo mo SKCIUTyaTaluy g poBoit naGoparopuu
[Iporpammuoe obecreucHue Meronyeckue pexomennanuu (40 pabor) Hanmume pycckosssramoro
caiita mojnepxku Hanuuue BHJICOPOJIHKOB.

IOT. 2

ObecneunBaeT BBIIONHEHHE 1abopaTOpHBIX PaboT 10 XMMHH Ha YPOKax B OCHOBHOH IIKOJIE H

[IPOCKTHO-UCCIIEI0BATCIILCKON ASSITENRHOCTH vuauxed Ko lekTauHA: beetiposonoit

MYILTHAATIAK 110 XUMUH C 3-Msl BCTPOCHHBIMH JATYUKAMU: Harunk pH ¢ muanazonom H3MEpPEHHS He

SR yiKe qem ot 0 no 14 pH Jlatunk J/ICKTPONPOBOIMMOCTH € IMana3oHaMH H3MEPEHHUS He yike gem ot 0 110

yaeHMHiecKas) 200 MxCwm; ot 0 10 2000 MxChm: o1 0 10 20000 mxCwm JlaTunx TEMIEPATYpPhI C IHANIA30HOM H3MEPEHHS
\‘M@ yxe gem ot -20 10 +140C Ornensusie qaTanKy: Jatyuk onTHYecko# IIOTHOCTH 525 HM

HIT. 2

kceccyaper: Kabens USB coenunnrensmui 3apsizHoe yerpoiicTso ¢ kaGenem miniUSB USB Ananrep N




Haunmenosanue
obopynosanus
(PBITO)

Eannnna

Kpatkne npumepubie Texunyeckne xapaktepucruku (PBIT1O)
H3IMepeHus

luetooth 4.1 Low Energy Kpatkoe pykosoactso 1o SKCILTyaTanuu nupposoii 1abopatopuu Ha6op
abopartopHo# ocHacTkH [Tporpammuoe o6ecrieuenue Mertonneckue pekoMeHanuy He MeHee 40
abot Hammdue pycckossbrunoro caiita noanepkn Hanvune Buneoponukos.

690:@:53 BHnoanenne 1aboparopHbix pabOT Ha YPOKAX 110 GHONOMMH B OCHOBHOM mKoJje u
POCKTHO-HCCIC0BATENBCKOH AESTENBHOCTH ydamwxcs. Kommekranus: Becriposomoit

YALTHIATYHK 110 OHOIIOTHH € 5-10 BCTPOCHHBIMH ATIHKAMH: Hatuuk BraxuocTy ¢ auanazonom
H3mMepenns 0...100% Jlatuuk ocBemmenHocTH ¢ AHANasoHOM H3MepeHHs He yike deM ot 0 g0 180000 i
[lndposas "Taboparopus |larTumnk pH ¢ mnanasonom H3MEpeHHs He yke yeM ot 0 10 14 pH Jaruuk TEMIIEPATYPBI ¢ JHAIA30HOM
3MEpeHHus He yxe yeM oT -20 10 +140C Harank TCMIIEPATYPbl OKPYKAIOIIEH CPE/IBI ¢ AHATTA30HOM
H3MEPCHUSL He yke yeM oT -20 go +40C Axceccyapst: 3apsgHoe YCTPOHCTBO ¢ kabenem miniUSB USB
Anantep Bluetooth 4.1 Low Energy Kpatkoe pykosonctro 1o Jkcnryataun undposoit naGoparopuu
Ludposas pueokamepa ¢ metammmyeckn [ITATHBOM, paspelieHne e menee 0,3 Muxke [Iporpammuoe
obecneyenue Metomuueckie PeKOMeH1auun He Menee 30 pabot Vnakoska Hamaune PYCCKOA3BIYHOTO

alTa NoANepKKH, HATHYHe BH/IEOPOJIHKOR

0 6uooTHH
(yuenudeckas)

“ﬁw:i»:owsmsa pasaena: "KomnbioTepnoe obopynoBanue"

Muorodyrkmmonanshoe 1 YCTPOHCTBa: MHOrodyHKIHOHATEHOE yerpoicTeo (MDY); 1{BeTHOCTD meyaTs: qepHo-Oenas;
HOg
CTpoiicTBo (mpuH CXHOJIOTHS NeYaTh: snexTporpadudeckas (masepnas, cBeToamoanas); Dopmar neyarH: He MeHee A4,
) PHHTEp . N
" [Tun CKAHUPOBAHUSA: NPOTSKHBIN/INAHIIETHBIH; BO3MOKHOCTE CKaHWpOBaHHs B popMmarTax: He MeHee

KaHep, Konu o s
P Komp) _{A%; Cniocob mommouenns: LAN, Wi-Ei, USB. -

Dopm-takTop: HOyTOYK; Pasmep nuaronam: me menee 15.6 AoiMoB; Paspermenne sxpana: Full HD,
Quad HD wunu Ultra HD; O6muii 06nem YCTaHOBJICHHOH OINEPATHBHOM NaMsTH: He MeHee § I'Gaiit;
AKCHMANBHBIH 001 110 AIepIKUBAEMBIT 06LeM ONEpAaTUBHOM namsiTu: He Meree 16 I'aiit; O6nem
SSD nakonuTens: ne Menee 240 I'Gaiir; becriposonnas cps3p: Wi-Fi; Komuuectno BCTPOEHHBIX B




HaumeHoBanue

obopyaoBanns
(PBITO)

Kparkue npumepusie TEXHUIECKHE XapaKTePHCTHKH (PBIIO)

arrres ool ~oa

TeCTy «wraptop & Portabie CPU Perfomancey _Ew..\\ésé.oﬁccnzogumaﬂ.:mSmEo_u.rcdc” HE MeHee
5000 exnnnn; Hanmupe MaHUIYISITOpA MBI B KOMIT
HCTEMa C rpaH4eCKUM N0MTB30BATENHCKIM MHTEppeiicoM, crelenus o KOTOPOM BKJIIOYEHEI B €IHHEII

PEECTP POCCHICKHUX MporpamMm s SJIEKTPOHHBIX BBIYHCIIMTENBHBIX MALINH 1 6a3 JaHHBIX;
CTaHOBNEHHBI NaKkeT opHCHOro IporpaMmmHoro obe

OCPAIHOHHOM CHCTEMOI], CBCHICHHS O KOTOPOM BKJIIO

JIEKTE: Ja; M\O‘Hmmow(:m:mm& onepaluoHHas

CICYCHHS, COBMECTHMOTO C YCTaHOBIIEHHOH

HCHBL B €/IHHBIH PEECTP POCCHHCKHX POrpamm
HHBIX.

IS 3JIEKTPOHHBIX BBIMHCITUTEIIBHBIX MallluH | 6az aa

n_ lanmenoBanue pasnena: "JlononHurensroe obopynosanue"

O6pasoBarensumii Habop JjoMKeH ObITH MpeHazHaden A U3ydeHus: poOOTOTEXHIYECKUX TEXHOIOIH,
OCHOB HH(OPMALHOHHBIX TEXHOJIOIHH 1 TEXHOIOTHI IPOMBILIICHHOH ABTOMATH3AIIHH, a TAKKeE

O6pazosaresbHpIii CXHOJIOTHH IIPOTOTHITHPOBAHMS M AFUTHTHEHOLO NpOH3BOACTBA. B cocraB HaGopa OMKHE! BXO1HTS
HaOop /11 u3yuennyg | OMILICKTYIOIIHE U yCTpOHCTRa, obnazaromue KOHCTPYKTHBHOH, anmapartHoii u [IpOrpaMMHO#M
HOTOKOMIIOHEHTHBIX

OBMECTHMOCTBIO ZIpyr ¢ apyrom. 1) Kommext KOHCTPYKTHBHBIX SJIEMEHTOB W3 METAILIA U [LIACTHKA

POOOTOTEXHMUECKHX 15 COOPKH MOJeneil MaruI YISAIHOHHBIX poOOTORB ¢

YFIOBOH KHHEMATHKOM, N10CKONapaiiebHo

HIT,
CHCTEM M naeMatukoi, Delta-kunemaruioii. 2) E:qm:hmﬁu\mhvmzm CEPBOMOLYJIb € MHTET PUPOBAHHOH !
MAHUTTYITSILIHOHHELX, CHCTEMOIL VapaBie: PHPOE -

A= HEMEHCT 7T, CEPEOMO1yITh JOJDKEH 0bnaaTs HHTErpUPOBAHHOM CHCTEMORH
poGoTOB YTIpaBrienus, obecneunparoreii 00paThyIo CBsi3b uin KOHTPOJIE apaMeTPOB - NMOJI0KEHHE Baja,

KOpOCTh Bpatenns, Harpyska TipuBO/IA, a TakxKe obecnieynBaroieii Bo3M
TMOKITIOYEHHS JIPYT € APYTOM M YIIPABIICHUS CEPBOMOYIISIMH MO NOCIE0

HOTYLYTIIICKCHOMY ACHHXPOHHOMY unTepdeiicy.  3) PoGororexnnuecky

0XKHOCTB OCIIEI0BATENLHOTO
BaTeIbHOMY

i KoHTpoIIEep,




Haumenosanue
o6opynoBanns
(PBITO)

Kparkne npumepusie TeXuuaeckne xapakrepucruku (PBIIO)

Ennnuna

H3IMEpeHus

PeAcTaBlsOMA cO60i Moy IbHOE YCTPOHCTBO, BKIIIOUAIOLICE B ceOst OJTHOTLIATHBIH
HKPOKOMITBIOTED JUISl BBINOIHEHHUS COIKHLIX BEMHCIHTENBHBIX Onepaiuii, nepudeprifabiii
OHTPOJUIED ISl YIPABICHHS! BHELIHUMMA YCTPOHCTBAMH H 1IATY paciimpenus s TOJKIIFOYEHUs
HCIIHHX yCTPOHCTB. Moy po6oToTexnnueckoro KOHTpOJLICpa 10/DKHEI 00N1anaTh 0THORNeMen o
ROHCTPYK1MBHOH, alilapaTHOM 1 POTPAMMHO COBMECTHMOCTBIO IPYT ¢ Apyrom. Pobororexnuueckuii
KOHTPOJIIEP OJKEH yIOBICTBOPATH TEXHHYECKHM XapaKTCPUCTHKAM: KOJI-BO SIAEp BCTPOSHHOTO
HKPOKOMIIBIOTEpA - HE MeHee 4, TakTOBa% yactora Anpa - He Menee 1,2 I'T', o6bsem O3V - ge MeHee
512 M6, nanmune uHTepgeticos - SPI, [2C, 1-wire TTL, UART, PWM, uudpossre - He Metee 16 wT 1
HAJIOrOBRIC MOPTHI - HE MEHee § T VTS MOAKITIOYeHHS BHCIIHKX YCTPOHCTB, BCTPOEHHBII MHKpodoH, a
aroxe WiFi wnu Bluetooth nns KOMMYHHUKalliH CO BHENIHUMH YCTPOHCTBAMH. PobGororexuuueckmii
OHTPOJIIIEp OIDKEH 06eCHe HBATE BO3SMOKHOCTE MIPOrpaMMHpPOBAHHS € IOMOILBIO CPEJICTB A3BIKOB
C/C++, Python n cBo60oH0 pacnpocrpansaemoii cpensl Arduino IDE, a Takxe YHPaBIICHUS MOJICISAMHA
000TOTeXHUYeCKHX cHeTeMm ¢ fiomormbio epener ROS. 4) Iporpammupyempiii KOHTpONJIEp - HE MeHee
lmr. [porpammupyemprii KOHTPOILIEp AOJIKEH NpPEACTABISTH COBOM BHIYHCITHTENLHEL MOJTYJIB,
Granarommm uudppossMHE IIOpTamu - He MeHee 8 1IT U aHATOTOBLIMH opTamH - He MeHee 16 i,
Hrepdeiicamu UART, [2C,SPL, TTL, a tarske MOZyJiem 6ecripoBoIHO# cBa3u THna Bluetooth mmm WiFi
A1 CO3JIaHus annapaTHO-NIPOrPAMMHbIX PeLICHUN U "YMHBIX/CMapT"-ycTpOieTR s paszpaboTku
weHui "Matepuer Bemeii". 5) Inara pacumpenus TIPOTPaAMMHPYEMOI0 KOHTPOJLIEPA — HE MeHee
lurr. Tnara pacmmpenus nomina obecreuHBaTh BO3MOKHOCTD MOIKIIOUCHHS YHHBEPCATBHOTO
PIMHCIHTEIILHOTO MO K CETH MOCPEACTROM uHTepdeiica Ethernet, ITnara paclllHpeHus J0mKHA
G6anare mopramu BROJA-BRIROIA 11 Hos XM AHATOTOBEIX YCTPOHCTB — He MeHee
@rm,.ﬁ unTepdeiic SPI n BosMokHOCTEIO MOKITIOYCHHsI BHELIIHEH KapThl MaMsTH. 6) Monyns
CXHHYECKOTrO 3peHHsl, MPEACTaBISIONHH co6oii YCTPOHCTBO Ha 6a3e BEIYHCIMTENBHOO
HKPOKOHTpOJIIIEpa H HHTEIPHPOBAHHOI KaMepel, obecneynBaroniee pacno3Hapanue NpoCTeHIuX
300pakenHii Ha MOIyJIe 33 CHET COOCTBEHHBIX BBIYHCITHTENbHBIX BO3MOXKHOCTEH - HE MeHee 1mT;

HIPPOBE
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HaumeHnoBanmne
o0opynoBanns
(PBI10)

KpaTtkue npumepHnbie Texumyecine xapakrepucruku (PBIIO)

Epnnnua  |Koamue
H3MEPEHHn | ¢rpo

!gﬁggq.ga.%dw% KHOIKH — HE MEHee 31T, n(poBol Moays

zo‘mv\bw TEXHHYECKOIO 3PE€HMS JOJDKEH obecrieyuBaTh BO3MOXHOCTE KOMMYHHKALHH C aHAJIOTHYHBIMH

MOAYJIAMH IOCPEICTBOM LIMHBI HA 6a3e N0Cien0BaTeIbHOTo uHTep(eiica ¢ uenbio fansHelmei
HIEPEIatii pe3yIbTaTOB H3MEPEHUI IPYNNE! MOy el Ha YTpABJISIOLICE BLIYUCITUTENIBHOE YCTPOIHCTBO,
[TOJIKITIOYEHHOE K JIaHHOH 1HHe. MOJyITh TeX HHYeckoro 3PEHNS TOMKeH 0DeCIeUNBATL BOIMOIKHOCTD
ocymecTsisTs HACTPOHKY MOJLYJIst TEXHHYECKOTO 3PEHHUS - HAaCTPOHKY JKCnosunuu, 6ananca Genoro,

UBCTOPA3HOCTHBIX COCTABJISIOLIMX, IJIOAIK obHapyxuBaeMoii 061acTH H306paskeHus, OKPYIJIOCTH
POKCHHS, MOJIOKEHHE 0OHAPYIKHBAEMBIX 061aCTel OTHOCHTEILHO Apyr

obHapy:xuBaemoii 061acT 1306
FE\E. Mozyss Texnuueckoro spenns nomxen obecneansars BO3MOJKHOCTbH HACTPOHKH HA

OIHOBPEMEHHOE 0OHapyskeHue He MeHee 1() Pa3IHYHBIX OMHOYHBIX OOBEKTOB B CEKTOpE 0030pa, 1mbo
HE MEHEE 5 COCTABHBIX 0OBEKTOB, COCTOAIINX H3 He MeHee 3 PasMYHBIX rpa)u9ecKHX NPUMHTHBOB.
Moyne TexHHUECKOTO 3penus nomKken obnanarh BCTPOCHHBIMA HHTEp(Eiicamu — USB, UART, 1-wire
TTL, I2C, SPI sia koMMyHuKaIH co BHELTHHMH MOJIK/IIOYaeMBbIMHU yCTpoiictBamu. 7) B cocrtan Habopa
JI0DKHE] BXOAHTE HU(PPOBBIC HH(POPMAIHOHHO-CEHCOPHBIE MOJIYTH, IpeACcTaBIsronne cobok
yCTpoicTBa Ha Gase mporpaMMEpPyeMoro KOHTPOILIEpa U H3MEPHTENBHOTO SiemenTa. Lluhposoit
MOLYJTB OJDKEH 001a1aTh BCTPOEHHBIM MHUKPOKOHTPOJLIEpOM (TaKTOBasl 4acToTa - He MeHee 16 M 11,
[IHHA TaHHBIX — He MeHee 8 KGaiiT), untepdeiicamu s MOJIKITIOYECHHS K BHEUIHHAM YCTPOHCTBAM:

U POBBIE U AHAOIOBLIC noptel, 1-wire TTL, pazbem tuna RJ. Ludposoii Moxys nomken
O0ecrneunBaTh BOZMOKHOCTE KOMMYHHKALHK C QaHATIOTHYHBIMH MOJTYJIIMH [IOCPEICTBOM IIMHBI Ha Gase
[OCJICNIOBATCILHOIO HHTEp(elica ¢ HeNbio AanpHelimeii Nepeiadn pe3y ibTaTOB H3MEPEHH Il rpyIInb]

MOJyJIeH Ha YTIPaBIIAIONIEE BEIYHCINTEIBHOE YCTPOHCTBO, MOAKIIOYEHHOE K TaHHOH mmHe. B coctan

CBETONIHOMA — HE MEHee 31T, HH(POBOH MO KOHIIEBOIO MpEpPLIBATENS — HE MeHee 31T, UHpPOBOii

MOIYNb NaTYMKa IBETA — He MeHee 11T, undpopoii momyns RGB cBetonmona — ge MmeHee lmr. 8) B

COCTaB Habopa MOJIKHBI BXOIHTB 3I€MEHTHI JUIs] cOOpKHM BaKyyMHOI0 3aXBaTa: BaKyyMmHas IIPUCOCKA —
€ MeHee 11T, 571eKTPOMAarHUTHBIH KIanaH — He MeHee lur, BakyymHBIi Hacoc — He Menee 1. 9B




HanmenoBanue
00opynoBanns Kpatkue npumepnbre Texnuveckue xapakrepucruxu (PBIIO)

(PBIIO)

H3MepeHusn

ocTaB Habopa AOIKEH BXOIUTE YYEOHBIH KOMIUIEKT, BKIIFOYAKOLIHIL B Cobs yuebHoe nocobue, Habop

HOJTHOTEK TPEXMEPHEBIX 3JIeMEHTOB LIS IPOTOTHIIMPOBAHKS MOJIC/ICH MAHUITYISIIHOHHBIX pobotos, a
aKOKE porpamMmHoe obecniedenue jits paboTs ¢ Habopom. [lporpammiioe obecriedenue JIOJDKHO
OecrieuuBars TpexmepHyo BH3YQTH3ALHIO MOJIEITH MAHUMTYJIAIHORHONO nofioTa (¢ yTHOBOIH,
JIOCKONAPANENbHON H AL Ta-KHHEMATHKOMH) B liponecce paboThl, 06ecTieunBaTh NOCTPOCHHE
POCTPAHCTBEHHOM TPACKTOPHH JIBHIKEHHS HCTIONHUTENEHOIO MEXaHH3Ma MaHUITYJISIIIAOHHOTO poboTa,
OSMOXHOCTE 3a/aHKs TOCITEI0BATENLHOCTH TOYEK JUTs [POXOXKACHUS Yepe3 HUX UCHOTHUTEILHOIO
CXaHU3Ma MaHUIYISIHOHHOTO poBoTA. IIporpammuoe o6ecreyenne nomkHo ¢yHkHOHUPOBaTH, Kak B
OTACIBHOCTH B BHJIE CPEJIbl MOCTHPOBAHHS, TAK U B PEKNUME MOHUTOPUHTA B PEATbHOM BPEMEHH IPH
OAKIIOUCHUH MOJIEITM MaHUITYJISTOPA HOCPEACTRBOM pPobOTOTEXHHYECKOTO KonTposiepa. [Iporpammuoe
Decnevenne fomkHo 06ecneunsarr BO3MOIKHOCTB ITOCTPOEHHUS TPaGUKOB 3aJaHHBIX H TEKYIINX
GoOimennbIx KoopauHAaT MaHHITYIIHOHHOr0 poboTa, rpadKoB 3HAUCHU CKOPOCTEH U YCKOpEeHHH,
aMKOB PAaCUETHEIX 3HAYEHHI] Harpysku. Ilporpammuoe obecnederne 10mKHO MTO3BOISITE 3a/1aBaTh
[10CJICI0BATEIBHOCTD MepeBHKEHUI MaHHIYIATOpa NOCPEACTBOM Habopa KoMaH 1 B 611049HO-
rpapuyeckom untepdeiice. Yuebuoe 0CcobHe 0IKHO COIepIKaTh MaTepuaikl o pa3paboTke
XMEPHBIX MOJeIIeHi MOOHIIbHBIX poGOTOB, MaHHIyISIHOHHBIX POOOTOB ¢ Pa3THYHBIMH THIIAMH
HHCMAaTHKH (yr/ioBas KHHEMATHKA, MIOCKO-iapaliie/ibHast KHHEMaTHKa, JeNbTa-kuHeMatnka, SCARA
JIH PhIakKHas KHHeMaTHKa, niaatdopma Crroapra ¥ T.11.), HHCTpPYKIIH 11O [IPOEKTHPOBAHHIO poOOTOB,
MHCTPYKIIHH H METOAMKH OCYINECTBIIEHUS HHKCHEPHBIX PAaCHETOB IIPH MPOCKTHPOBAHHH (pacyeTs:
arpy3Kv 4 MOMEHTOB, PacyeT MOIIHOCTH [TPHBOJIOB, pacyeT MapamMeTpOB KHHEMATHKH H T.IL.), g
_ : > CHETEN yNPaBIICHIA i IPOI PAMMHOTO ODECIICUCHHS IS yNpaBienus
000TaMH, HHCTPYKIHH U METOIHKH 110 Pa3paboTKe CHCTEM yNpaBIeHHUs C dIeMEHTAMH HCKYCCTBEHHOIO

HTCIUICKTa ¥ MAIHHHOIO O@EOIE.M.

oboToTexHHuecKHii HaGop MIPCAHASHAYECH U1 H3YYEHAS OCHOB POGOTOTEXHIKH, /IeTallei, Y3II0B H

OpazoBarenbubIii

CXaHU3MOB, HEOOXOMUMBIX JUIS CO3MaHMS poboTorexnuueckux ycTpoicts. Habop npeactasnser co6oji

OHCTPYKTOP Juist

IT.




Hanmenosanme
obopyoBanus
(PBITO)

KpaTtkue npumepunre rexanueckue xapaxrepuctuxu (PBIIO) s
H3Mepe

Ennauna

KOMIUICKT CTPYKTYPHBIX 2JIEMEHTOB, COS/THHHUTETLHBIX /1eMeHTOR 1 IEKTPOTEX HHIECKHX
OMIoHenTOB. Habop nossonsier nposouts IKCHEPHMEHTBI 10 MpeAMETy (DU3HKA, CO3AaBATE H
POTPaMMHPOBATE cobMpaeMbIe MOJIE/IH, U3 KOMIIOHCHTOB, BXOISIIMX B €10 COCTaB, paboune Moenn

PaKkTHKH O5104HOTO
POrpaMMUpPOBaHNS C
OMILIEKTOM JaTYHKOB

Arrrras -
SIS FarpraunIvIinuM, B

omxhvmzx H CTalTHOHAPHBIX ﬁcmo,mog,mx::aﬂo_mxx <oduomo,_,w & ABTOMATURNNORAHHEIM VInan
OM HHCJIE Ha KONECHOM M ICEHHYHOM XOJY, 4 TAK)Ke KOHCTPYKIIHH, OCHOBaHHBIX HA HCIIOIB30BAHUH
PA3THYHBIX BUJIOB Iiepejiay (B TOM YHCIE YePBAYHBIX H 3yOuathix) a Takoke per4aro. Berpoenusie
CCIPOBOAHbIE ceTeBble pemenus (Wi-Fi u Bluetooth), BoamoskrocTs HHTErpanuu ¢ 6ecriaruem
obaunsv ITO, 06ecneunBarT BO3MOKHOCTE PAKTHYECKOTO U3Y4YeHHA TEXHOIOIHH HHTEPHETA Belleii
OCHOB MCKYCCTBEHHOI0 MHTE/TEKTa. OBECIICYHBACTCS BO3MONKHOCTE 00BeIHHEHHS! HECKOTBKHX
PO6OTOB, COBPAHHBIX U3 MOTOGHBIX HabOPOB, B I'PYIIIIBI ¢ CETEBBIM B3AHMOICHCTBHEM. IIpenycmorpena

OMIITHOHANBHAS BO3MOKHOCTE PacilupeHHs JOTIOTHUTETbHBIMH KOMIIOHEHTaAMH AIO BXOISIIIUMH B
yHaTh TeXHHYECKOe 3pCHHE H ITPOMBIIIIEHHYIO

TAHIIAPTHYIO KOMIUIEKTALAIO), 1103BOJISIONAMHE 13
poboToTexHuky. IIpenycmotpena BosmoskHOCTD paboTsl HAGOPa ¢ ONOTHHTENLHBIME 06 TAYHEIME

epaucamu. [1penycMotpens: muuumym aga [IpOrpaMMHpPYEMBIX KOHTPOJLJIEPA B TTACTHKOBBIX
Oplycax, MO3BOJLIIOMMX OJIHOBPEMEHHO CO3/1aBATE 2 BapHAHTA POOOTOB Pa3IMYHOTO Ha3HAYEHHS,
MCIOMHX BO3MOMKHOCTE paboThl KaK B I0TOKOBOM PEKHUME, TaK U aBTOHOMHO; TO3BOJISIONINX
PCATH30BaTL 00YYCHHE IIPOrPAMMHPOBAHHIO B HECKOJIBKHX Cpenax pazpaboTKu Ha Pa3IHYHBIX A3BIKAX
K ipumepy, B cpegax Mblock, Arduino IDE, na s3nikax Scratch, C, Python, micro Python). Kak
HHAMYM OJIMH H3 KOHTPOJLIEPOB HMEET BCTPOCHHYIO ONEPAIHOHHYIO CHCTEMY, BCTpoeHHble Wi-Fi u

Bluetooth, OPT AJIA MOAKIIOYEHHS MOCHEI0BATEIBHO COCAMHACMBIX BHEITHUX YCTPOHCTB (He Menee 20 4

»AHOBREMEHHO-HOAK MO aOMbI-YCTPOHCTE): KaK MAHAMYNM OHI H3 KOHTPOJIIEPOB MMeeT
BOSMOXHOCTE OJTHOBPEMEHHOH 3aIIHCH He MeHee § IPOrpamm, ¢ BO3MOIKHOCTBIO NEPEKITIOYEHUS MeXIy
HMH. Kak MEHEMYM oin 13 KOHTPOJIIEPOB HMEET NOJIHOLBETHEIN JIHCILICH (IPS), nossonsommit

BBIBOIUTH NaHHEBIE C IATYUKOR B BHie TaOIHIL U H._uma..:mow




Haumenosanue
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(PBI1O)

Kparkue NpUMEpHbIe TEXHUYEeCKH e Xapakrepucruxu (PBIIO)

Eaunanna
H3MepeHus

OHTPOJLICPOB, - He Menee 10 mt. O6wmee KomnyecTso /IEMEHTOB B Habope He MeHee 400 wT., B ToM
THCJIE nojiKmo4aemele Mojtysu: - Bluetooth MOZyJib, - IBOWHOM JaTYUK JTHHHH, - YJIbTPa3sByKOBOI

IOCTOSIHHOIO TOKa ¢ PEAYKTOPOM — He MeHee 2 HIT., - CEpBONPHBOL, - OYVIBT NMTUCTAHIIMOHHOrD

Gecnevenue, ucnomsyemoe s MPOrpaAMMUDPOBAHHNS COOHPaEeMBIX POGOTOTEXHIYECKHX MOIeNeH 1

CIIOITB30BaHu1,

AaTIHK PACCTOSHHSL, - TATIHK 1BETA, - AATYHK KACAHUS S7IeKTpoMexanugeckui, - IR Monyms, - MOTOp
upasnenns IR. Habop nomken 6u1s YKOMILICKTOBAH aKKyMYJISATOPHBIMU GaTapesmi. [Iporpammuoe

CTPOHCTB, JIOJKHO OBITE AOCTYNHO JUlst GECTIATHOTO CKAYMBAHHS H3 COTH Marepuer n mocneayromero

OKKa JUIsl TIepeMelInBaHus, OUIHHAP CTatbHOM Nel, HHITHHAD amoMHHHEBbIH No2, LHJITHHID
NacTHKOBLIH No3, HunHHAp amoMunreBblii Nod, Hute. KoMruext No2: mrarur 71abopaTOPHBII ¢
CpXKaTesMu, tuHamomerp Nel, Aunamomerp Ne2, nmpysxwuna 1 na nnanmere ¢ MHJLTHIMETPOBOH

02dpunrenTamu Tpenus. Komnnekt No3: uerounui TATAaHHs OCTOAHHOTO ToKa. BonsTMeTp
BYXIIPEJIEbHBIN, amnepMeTp ABYXTIpeNIe/IbHbIH, pesuctop R1, conporusienue (4

abop OI'3/ElD
(pusuka)

Jaina ""Moneins npeamera"", mienepas auadparma, OCBETHTEIIb, IUTAHINET HA IJIOTHOM JIMCTE C

TATHB C KPEIICHHEM [UTA HAKIIOHHOH M/I0CKOCTH, TPAHCIIOPTHD, HUTSIHON MAsTHHK C TPY30M H ¢

1. OI'>-naboparopus 2023 no ¢usuke: "Kommext Nel: Becsr DIIEKTPOHHLIE, H3MEPHTENbHBIH IHJIMHD
MCH3YPKa), CTakaH IIaCTHKOBbIH 250 M - 2 wr, ;uHamomerp Nel Annamomerp Ne2, noBapennas cosnn,

KaJoi, npyxuna 2 Ha nianmere c MHIUTHMETPOBO# MKaIOii, rpy3 - 3 T., ¢ 0603HaueHnem Nel, Ne2,
93, rpy3 HaGOpHBIH, THHEliKa 1 TpaHCHOPTHP, OPYCOK ¢ KPIOYKOM HHUTBIO, HANPABJIAIOIAS C Pa3HBIMU

.7£0,5) Om, pesucTop

R2, conporusnenune (5,7+0,6) Om, pesuctop R3. conpotusnenne (8,2+0,8) Om, Ha6op mpoBosOUHEX
€3HCTOPOB plS, namnouka, mepemenmnbrii pe3ucTop (peoctar), conporusienue 10 OM, coenuuurespape

poBoja - 10 wit., kiroa. Komruiexr Ned: ucrounux Eﬁ?@z@?@@@%&aﬁgﬁi ————

OOHparolnas nunza 2, paccenpaomas inn3a 3, iuneiika, 9KpaH, Hanpasnsrouas (onTuyeckas CKaMbs),

PYTOBBIM TPaHCIIOPTHPOM U ¢ 06G03HAYCHIEM MECTa st nomyumimeapa. Komrmrext Nes: CEeKyHilomep
DNCKTPOHHBIH ¢ AaTYNKaMH, HallpaBJIsroLias co LIKanoii, 6pycoxk ACPEBSHHBIN C IIYCKOBBIM MarHuToM,

HIT. |

S| SSE—



HanmenoBanue
obopyaosanus
(PBITO)

Kparkue npumephsie Texauyeckue xapakrepucruku (PBII0O)

Emununa

NIMEeneHua

...... T ~ARaEsa

TYCKOBBIM MarauTOoM, Ipy3 - 4 wit., npyxuna I, npyxuHa 2, mepras jenrta. Kommnext Ne6: mratus
abopatopHblii ¢ nepxatensimu, PBIYAr, ¢ KpEIUICHUSMH JUTS IPY30B, GJIOK MOABHIKHBIH, 610K
CIIONIBHIKHLIN, HHTh, TPY3 - 3 [IT., IMHAMOM eTp, JIMHe#HKa, JyinHoM 300 MM, Tpaucnoptup. Komrurekr
°7: Kajopumerp, TCPMOMETD, BECHI JNICKTPOHHBIE, H3MEPHTE ThHEIH munaRap (MeN3YpKa), MHiHEAD
TanbHOM Ha HuTH Nel, HUHAMH/IP aliOMUHUEBBIA Ha HUTH No2, uutTh. 2. ["'MA-naGopatopus no dusuke
021: Komnnext Nel « pecsr SNEKTPOHHBIC - | IIT. * U3MEPUTENBHBIIT HHIHHAD (MEH3ypKa) - | T, »
Takad 250 M - 2 T, * AuHamomeTp Nel - 1 mrr. « nuaamomerp No2 - 1 ., OBapeHHas COJIb,
4I0YKa U1 IepeMEeTUBaHus - | T, » HHJIMHAP CTabHOM Ha HUTH Nel - 1 mr. » LIHIHHAD
IOMHHHEBBINH HAa HUTH No2 - | put, o HHIHHAP MIaCTHKOBBIH Ha HUTH N3 - 1 wiT. * mummmmp
IOMHHHEBBIA HA HUTH Ned - | . » noTOK 151 XPaHEHHUS € JIOKEMEHTOM - | mt. Kommnext No2 o
aTHB J1a00PAaTOPHEIf ¢ Kepkarensivi - | 1T, » AuHamomerp Nel- 1 wit. « qunamomerp No2 - 1 .,
[py>KuHa 1 Ha nuanmere ¢ MHIUTAMETPOBOM IKaNoH - | mr, o OpyXHHa 2 Ha [IaHIeTe ¢
HILTAMETPOBOM MKanoH - 1 Wt. * rpys - 3 wr., ¢ 06o3HAYCHHEM Nel, No2, Ne3, « rpys naGopmsiii, ¢
6o3nauennem Ned, N5, No6, * muneiixa n TPAHCIIOPTHP - 1 mT. * 6pYCOK ¢ KPIOYKOM M HHTHIO - 1 1T, *
* JIOTOK JUTsi XpaHeHHUs € JIoxeMeHToM - | mt, Kommuext No3 o

ianpasisomas, uHoi S00MM.
- 1 mr. * ammepmerp

CTOYHMK NUTaHUA MOCTOAHHOrO TOKA * BOJIBTMETP IBYXIPEIEIbHbIH
BYXTIpEACTBHEIH - | mIT. * pesuctop R1, conportusnenue (4,7+0,5) Om - 1 mT. » pesucrop R2,
OIpoTHBIeHHE (5,7+0,6) OM - 1 mir. » pesucrop R3, conporusnenue (8,2+0,8) Om - | mr. Habop
POBOJIOUHLIX pe3ucTopos plS - 1 wt. « namMnouka, HOMHHATEHOE Hanpskenne 4,8 B, cuna toka 0,5 A -
| mT. * nepemenumIit pesucrop (peocrar), conporunerne 10 OM - 1 mr, COCAMHUTEIBHEIE POBOJIA - |

KOt~ AOTOK IS XPAHCHAS ¢ TOKEMOTTOM = 1 10T, Komrirexr Ned « ucrounnk muranns
OCTOSHHOrO TOKa * cobuparomas nuusa 1 - 1 ur, cobuparommas mun3a 2 - 1 wr, » paccenBaromas
1H3a 3 - | mT. * nunelika, mmna 300 MM - | IOT. * 5KpaH - 1 wWr. * Hanpasnsomas (onTHYecKas
Kambs) - | WIT. * coeNMAUTENBHDIE MpOBOJAA - 2 WIT. * KJKOY - | WIT. * OCBETHTEND - | UIT. * KOpITyC

CBETHTCIA - 1 1T. * tnadparma menesas ¢ onHoiH mespio - 1 mr. « cnaiin "Monens npenmera” - |




HaumenoBaune
06opynosannsg

(PBIIO)

Kparkne npumepnnie TexXHu1eckue xapakrepucruxu (PBIIO)

T. = aepatesns cnaitaa "Mopens npeamMera" - 1 mr. o ACpKatTe/ib ONTHYECKHX 3JIEMEHTOB — 2 IIT, *
OJIYLUMIHMHAD - 1 WIT. * madmer ya TIOTHOM JIHCTE C KPyTOBBIM TPaHCIIOPTUPOM M ¢ 0003HaYeHHEM
€CTa Wi NOMyummHapa - 1 T, » 1oTok AL XpaHeHHs ¢ JIokeMeHToM - 1 mt. Komiutexr Ne5 »

Ad1MKOB MTOJIOXKEHHSA H YCTAHOBKY HPYXHHBI MaATHHKA - 1 WIT. * GpyCcOK epeBsHHbI ¢ YCKOBBIM
arHHTOM - 1 [T, * ITATHB ¢ Kpenennem AU HAKJIOHHOW TIIIOCKOCTH - 1 1T, » TPAHCHOPTHP - | T, *
THTAHOH MasTHHK ¢ rpy3om ¢ TTYCKOBBIM MarHMTOM M C BO3MOIKHOCTBIO H3MEHEHHUS JUTHHBI HUTH - | nrr,
*Ipy3 - 41T, * npyxuna | - 1 wr. NpyXuHa 2 - 1 mr. « MepHas neura - 1 mr. » 1oTok ULl XpaHEeHHs ¢

TOKEMEHTOM - 1 urt. Kommaext No6 » mratus 7ab0paTOPHBIIA ¢ AeprkaTensMy - 1 . » pbryar c
KPCIICHUAMH JUTA IPy30B - | Wit * Griok NOMBHIKHBIH - | 1IT. * 60K HEMONBHIKHEI - 1 1T, * HHUTE - |
T.*rpy3 -3 mr. « AHHAMOMETD - | 1T * muHelika, Lo 300 MM - 1 T, * TPACHMOPTHD - 1 1T, *
OTOK U1l XpaHEHHS C JIOKEMEHTOM - | [T, Kommnnekr No7 « Kanopumerp - 1 wr.  repmomerp - 1 mr, o
CChbl JJIEKTPOHHEIE - | T, * H3MEPHTEILHBIH IMIMHAD (MEH3ypKa) - | mT. * LUWITHH/D CTAJILHOH HA HHTH|
ol -] it » UHTHHAp amOMUHUEBBIH Ha Ui No2 - 1 1, » oTok AU XpaHEHUS ¢ JIOXKEMEHTOM - | nrr.

CKYRIOMED 3NICKTPORHBIH ¢ JaTunkamu - | mir. » HallpaBJISAIOIAs CO LIKanoit, ofecneuppasr YCTAHOBKY

Envanna
—\—w?—m:m:mmm

idslsd

1.Or D-naboparopus 2023 110 xumun (exeroanas KoMmiekTamnms OUIIH). B nabop BXoasT Beck
1abopatopnele sexTponnbe 200 I’ ClIMpTOBKa Tabopatoprasi, BOponka KOHHYECKas, NanoyKa
TeKisHHas, npobupka I1X-14 (10 WITYK), CTaKaH BBICOKHI ¢ Hocukom BH-50 ¢ METKOH (2 mTykwu),
IHIIMHID U3MEPHTENbHEIH 2-50-2 (cTeKnsHHBIA, ¢ MPUTEPTOH KPBIILKOIT), ITATHB s opoOGHpoK Ha 10
HE3J1, 30KMM IIPOGHPOUHLIiE, Hnarens-oxkedka (3 wryku), HaGop (hrakoHOB 15t XpaHenus pacTBopos
PCAKTUBOB (00beM (rakona 100 mu - 5 KOMIIJICKTOR 110 6 INTYK, 00heM-akonHa-30-vr—Ho—
OMILIEKTOB 10 6 mTyK), HHJIHAAD U3MEPHTENbHbLIN ¢ HocHKoM 1-50() (2 mrtykn), crakan Beicokuii 500
71 (3 wrykn), naGop CPLICH TS MBITBS IOCY/IBI (€PII VIS MBITES IPOOHPOK - 3 ITYKHM, ePUI IS MbIThS
KOG - 3 mrTyku), xanar Geisiii x/6 (2 wrtykn), nepuarku PC3MHOBBIE XHMHYECKHE CTOMKHE (2 IITYKH),
KM 3aUHTHBIE, hubTpsl Gymasxibie (100 LITYK), FOpIOYee IS CTHPTOBOK (0,33 11). B cocras Habop

XOIAT PEAKTUBLI: AMIOMHHMIA, HKENE30, CONAHAT KHCIOTA, METHIIOpaHXK, (peHonpranenn, ammuax,




Haumenonpanue
obopynoBanus
(PBITO)

Kparkue npumepubie Texunueckue xapaktepucruxu (PBI1O)

Ennnanma
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RIS 3w o8 49 s

CPOKCH] BOZIOpOZA, HUTpAT cepebpa 1 Apyrue; B o0mel c0KHOCTH - 44 pasnuuHBIX BELIECTB,
MCIOJIb3YEMBIX [Ulsl COCTABIIEHHS KOMITIEKTOR PCAKTHBOB IPHU MPOBEJICHUH K3aMEHALIHOHHBIX

PKCIIEPUMEHTOB 10 KYPCY IIKOMBHON XUMUK, 2. Ha6op "TUA-nabopatopust mo xumuu s yuutens".
Onucanne: - 6anka NOJIMITHIICHOBAs 10| peakThBbI (10 mi.), - Banka-KanenLuEIa DO THACHOBAS {20
T.), - HHTHHAD MepHbIT ¢ HocukoMm 500 M (2 w.),

- cTakaH 600 M1 (3 wr.), - KoMIIekT mmarene
(Kepammuyeckme) - KoMmIeKT €pIICH TS MBITBS XMMHUYECKO HOCY1BI, - OyMaxkHBIe (UILTPEL, - Oymara

HAMKATOPHAs yHHBEPCATBHAS, - KOMITIEKT THKETOK 1S XUMHYECKOIi 11oc
“KH 3alIATHBIE, - IEPYaTKH, - Xaiar., -

DKCIIEPUMEHTOB.

YZbl (CaMoKTeromuecs), -
Habop peaxTuBos. Habop peakTupoB s 11pOBE/ICHUS

HIT MUKpOCKona: Omonoruueckmit Hacanka MHKPOCKONa: MOHOKYJIsipHast Hasnauenne: 1abopaTopHsIi
Meton uccnenosanms: ceeroe nose Mare

par: 64 — 1280 Oxynsaper: WF16x O6ne
rOJI0BKa:

PHAII OITHKH: OONTHYECKOE CTEKJIO YBenuuenue MHKpOCKomna,

KTUBBI: 4x, 10x, 40xs (moanpysKMHEHHbIH) PesonbBepnas
Ha 3 o6bextuBa THI noCRETKH: 3€pPKajlo HIIH CBETOI
HIKHAA Martepuan kopmyca: metan IpeamerHbiii cronuk,
HCJIO Meranukcenei: |

1oz Pacnonoskenue nojceeriu: BEPXHSIS
Mm: 90 Uctounuk nuranus: 220 B/50 T i}

KoMmmexr

B cocras Bxogst: Cencop Tun 1 ne menee 1 miT., obecneunpaeT BO3MOXXHOCTh PErHCTpalliK CHI'HAJIA
ACKTPHYECKOH aKTUBHOCTH MBILLIL] (asexTpoMuorpamMmmer, IMI )- Perucrpanns nomxua OCYIIECTBIISETCS
HEHHBA3UBHO, CYXHUMH 3JIEKTPOIAMH. JlomxHa uMeThCS BO3MOMKHOCTE KPCILUIEHHUS K pyKe YeloBeKa, 4ro
OJDKHO 1aBaTh BO3IMOMKHOCTE PErUCTpHpPOBaTHL u:nnﬂﬁm.@%ﬂmﬁmwmomggbggl

: OJIaracTes Kperuienue. [Ipu HanpSOKeHUN MbIIIB 10/HKHA

BO3MOIKHOCTE HAGJIIO/IEHNS TTYIHOCTH CHIHANA (T.e. mpucyTerBHe OMI), npu pacciabnennu MBILIIIE] -
¢ orcyrersue. Cencop Tun 2 He menee 1 ., ofecneunpaet BO3MOXHOCTE PErHCTPAIlHH CHrHAIa
otonnerusmorpammel (OII) onrrueckum IIyTEM, 3@ CYET U3MEHEHHS O

COCYZIOB CBETa, 06BEM KOTOPBIX H3MEHSIETCS 110 BO3/ICHCTBHEM I1yJILCOB

ueOHas naboparopu

ObITh Obecrneyena

TPAXMKECHHOTO OT KPOBEHOCHBIX
0ii BojHBL. CeHcop nomken




Haumenosanue
o0opyaoBanusn
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Enunnna
Kparkne IPHMEPHBIE TEXHHYECKHe Xapakrepucruku (PBIIO)
H3Menenua

AL IRA2s A

BITh 0DeCnedeH BO3MOKHOCTLIO KPCILICHHS K IOAyTIeYKe NaNbia Ye/I0BeKa. Cencop Tun 3 He menee |

LIT., 00eCIIeYHBAET BOMOKHOCTE PErHCTpAliK CHIHATIA 31K TPOKAPAHOrpAMMEI (OKT') He unBa3nBHBIM
nocobom, peructpanuw I, IT u 111 oTBe nenuii. Cencop Tun 4 ue menee | it o6ecneynpaer

O3MOXKHOCTB: PErMCTPAIlMH CHIHAlA KO’KHO-TasbBanktecKoit peakumnu (KI'P), PETHCTPaINS KOTOPOTG
CYMSCTRICTCA HA HOCTOSTHHOM TOKe: TIOKT

HOUCHHS K TeITy 9€lloBeKa C ITOMOIIBIO CYXUX 3JIEKTPOJIOB.
Cencop Tun 5 ue menee 1 mT., obecrieynpaer

BO3MOXHOCTh: PErHCTPALME CUTHAIA BIIEKTPUYECKOI

HECHHBA3MBHBIX JJICKTPOJIOB:; PETHCTPALIHH JIEKTPHYECKOi
Il 6 He menee | ., obecrnieunBaeT BO3MOJKHOCTE:

netku (Cencop apixanms); ONPEICIICHUA YaCTOTHI AbIXAHHS].

., obecneunsaer
bgg“.mgcmozg COCTOSIHUIf curHAana
OKHO OBITH He MeHee 3-x PasIMYHEIX KaTeropui. Yecrpoiicto ms PErHCTpallK apTepHanbHOro
aBJICHHs He MeHee | mT. MeToanyeckoe MocobHe, KOTOpoe J0KHO Conepkarh He MeHee 30

mmovﬂoﬁzr?\:nmﬁﬁamoxxx\hmao:ndum:xo:zw? pabor.
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Hanmenosanne - .
AMHHIA ollH4e
obopynosanus Kparkune npumepnbie rexunaeckne xapakTtepucruxku (PBIT1O) "
(PBITO) HiMepenus | ¢rpg

ObecneunBaer nposenenue Y4EOHOro 5KON0IrHYeCcKOro MOHHTOPHHTa HHCTPYMECHTAIBHBIMU METOIaMH.,
HaGop npumensiercst npu H3YHCHHH 5KOIOTHH, OHONIOrMH, XHMIH, reorpaduu u [IPHPOJIOBEICHUS, a
aKKe U1 MHIMBUIYATHHBIX UCCTEI0BAHUS U MPOSKTHOH JEATENPHOCTH LIKOJNLHHKOB. Kommexranus:
becniposoamoit MynsTHAaTYHK MO IKOJIOrHICCKOMY MOHUTODHHTY € 8-K0 BCTDOCHHLIMY JaTHHKAMI:
ATIUK HUTpaT-noHOB JlaTynk XjuopHa-nonos Jlarumi PH ¢ ananasonom usmepenust ne yke gyem ot ()
10 14 pH Jlatunk BraxuocTy ¢ Auanasonom usmepenus 0...100% Jatank ocBemeHHOCTH ¢
HAlla30HOM H3MepeHHs He yxke 4em ot () 1o 180000 nk Haruuk TemmepaTypsl ¢ quanazoHom
H3MEpeHUs He yiKe yeM ot -20 1o +140C JlaTunk HICKTPONPOBOTUMOCTH C /{HANIA30HAMH H3MEPEHHS He
ke gem ot 0 10 200 MxCwm; ot 0 10 2000 MKCM; ot 0 10 20000 MxCwm Jatank TEMIICPATyphI
udporas naGopatopus OKPYXKAIOLICH CPE/IbI ¢ IMaNa30HOM H3MEPEHUS He yxe gyem ot -20 1o +50C OrnenbHble aTIHKH |
YILTHAATINKN: J[aTumk 3ByKa ¢ hyHKIMeid MHTErPHPOBAHUS C THANA30HOM H3MEPEHHS YacTOT He LT, 1
enee veM ot 50 I'u no 8 kI'u; laTumk BiaskHOCTH MOYBEI C IHANA30HOM H3MEPEHHs He yxe 9eM oT 0 1o
50% Jlatuuk oxucn YIIEpOJa € THanasoHoM U3MEpeHHs He yike yeM ot 0 o 1000 ppm MynbTuaaTauk
ITHYECKOH IIIOTHOCTH ¥ MYTHOCTH €O BCTPOCHHBIMY NaTunkaMu: JlaTumk ontuueckoif motaocty 470
HM € Zinaniasonom usmepenns ot 0 1o 2 D Jlatuuk ontuaeckoii IIOTHOCTH 525 HM C AMANa3oHOM
3Mepenust ot 0 1o 2 D Jlatunk ontuueckoii miotHoeT 630 Hy C nHana3zoHoM u3meperus ot 0 10 2 D
HATIHK MyTHOCTH PaCTBOPOB C IHANA30HOM H3MEpeHHs o () 10 200 NTU Axceccyapsr: KaGem, USB
OCAMHHTCIbHBIH (2 mT.) 3apsaHoe yeTpoiicTBo ¢ kaGenem miniUSB USB Anantep Bluetooth 4.1 Low
“nergy CTepiKeHb JUis 3aKperieHns: TaT9HKOB B wrarise KpaTkoe pykoBoJICTBO 110 IKCILTyaTalnu
uposoii naGoparopun IIporpammuoe oGecneyenne Metommnueckie PEKOMEH/IaluK He MeHee 2() _—

Vaakoska Hamrme pycckoSIsMEOro calita IO/UIEPIKKH, HAJTHYNE BHIEOPOJIHKOB,

Hpposas naGoparopus Obecneunsaer nposenenue HCCIICI0BAHUS 110 (hyHKIIMOHUPOBAHHIO YeJI0BEYECKOro OpraHu3ma.
0 GpHu3HONOruy OMILIeKTanus: BecnpoBonuoit MynsTunaTamk no (usnonoruu ¢ 5-10 BCTPOCHHBIMM JTaTUHKAMM: IIIT, 1

(apodunpHbIL ypoOBeHp) pHATUHK apTepraibroro gasinenus (0...250 ymm PT. cT.) JIaTumk myJnbca ¢ [HanasoHoM H3MEPEHHUS He
Ke bem ot 30 1o 200 yu/mun Jlatuuk TEMICPATypbl Te1a C THaNa3soHOM H3MEPEHHs HE YIKE Y4eM OT +25

0 3KOJIOTHH
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H3MepeHusn

n/

0 +40C Jlatuuk yactors ABIXaHHUS C IMANa30HOM H3MEPeHHs He yxe uem ot 0 1o 100 nukios/Mun
ATYHK YCKOPEHHS C MmoKazaTessMy +2 g: +4 g; +8 g Ornenbubie yerpoiicTsa: Jlatunk DK ¢
HANIA30HOM U3MEpeRHs He yike dem ot -300 10 +300 MB) latunk cunomep ¢ mnanasonon H3MEpeHHs
€ yoe 1em ot 0 o 40 H [latuuk ocsenmentocty c AHANA30HOM H3MEPEHHUA He yike ueM ot () o 180000
1K AKceccyapsl: Kabens USB COCAMHUTENBHBIH 3apsijiHOe YCTPOHCTBO ¢ Kabenem miniUSB USB
Aantep Bluetooth 4.1 Low Energy Kparkoe pykosoacteo o IKCILTyaTalunu mu(poBoii naGoparopun
HHCCKHE pekomenaanuu He Metee 20 paGot Hammupe

porpaMmHoe obecnievenne Meron
YCCKOA3BIMHOTO caiita momanepxku Hammune BHJICOPOJIMKOR.




