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POCCUVICKAS OEAEPAIISI
AJIMUHHCTPALTI S JIEI—[HHF’PAHCKOI;I OBNACTH

KOMMTET
OBIHEIO U [[POGECCHOHAJLHOI'O OEPA3OBAHWS
JEHHHIPAJICKOM OBJIACTU

PACITOPAIXKXEHHUE
<<£5:» ﬁﬂ/éf%{f_ 20,{‘7&1‘0;{3 Ma 55"49/( ’“/

O BHeceHHH H3IMEHEHHS B pacHOpsKCHHE KOMHTETa 001mero H
npodeccuoHaNIbLHOro oGpasopanns JennHrpaackoii o6macTu
or 28.12.2021 Ne 3339-p

B memsx co3naHusd ¥ (YHKUMOHWPOBAHHMSA LEHTPOB O00pasoBaHs
€CTeCTBEeHHO-HAYIHOH H TEXHOJIOTHHIecKol HanpasleHHocTH «Totuka pocTa» B
paMKkax peanmsauud ¢enepansHoro  npoexta «CoBpeMEHHas LIKONa»
HAIMOHANBHOTO mpoekTa «O6pazoBanve» Ha TeppUTOpuM JleHWHIpanckoH
obmacty B 2022 roxy BHeCTH cleAylollice M3MEHEHHE B NPUIOKEHHE K
PACIIOPSKEHMIO KOMHTeTa O6mero ® npodecCHOHANBHOro oOpaszoBanus
Jleumurpanckoit obmacti or 28.12.2021 Ne3339-p «OG  yTBepxIeHHH
uaGPACTPYKTYPHOIO  JUCTa IS OCHAINCHWA obIIe00pas3oBaTEIBHBIX
opramusaipii JIeHHHTpaACcKo# 006macTH, PpacloNOKCHHBIX B CeJIbCKOH
MECTHOCTH ¥ MAJBIX I'OpoAax, Ha Oa3e KOTOPBIX TIAHHPYETCH OTKPBITHC
IeHTpOB  O0pa3oBaHMs  €CTeCTBEHHO-HAayYHOH U TEXHOXOTHIECKON
HanparneHHocTH «Todka poctay B 2022 Toxy»: -

npunoxenve (MHbpacTpyKTypHBIA JAUCT) M3IOXKWATh B  pellaKkuyu
. COTTIACHO TIPHJIOKEHHMIO K HACTOALIEMY PacIIOPsSDKEHUIO.

2. KOHTpOMb 3a MCIOTHEHHEM HACTOSIIETO PACTIOPSKEHMA BO3IOKHUTEH
Ha HauadbHAKAa OTHeNa yopapieHus B chepe obiero, AOCMOTHUTEIBHOTO
06pazoBaHus ¥ BOCIIMTaHMA KoMuTeTa BHHOKYpoBa M.B.

3aMecTUTENb IIpeliceaTelsi KOMUTETa gf% T.I'. Peibopetikas




IIpunoxxenue

K pacIopsiKeHHIO KOMHTeTa o01Iero

H Ipo(QeCCHOHAITBHOTO 00pa30BaHuA

JlermHrpazcKoii obnactu

OT «.» anpens 2022 roma Ne  -p
%6 2722

HudpacTpyKTYpHBIii JUcT

HanmeHnoBaHHe
obopyaoBanus
(PBHO)

Ne
/11

KpaTkpe npuMepHbIe TeXHHYESCKHE
xapakTtepuerakH (PBIIO)

Eannuna

|n3mepemm

KoauuecTBo

Haumenopanne HanpapieHus: "bazoean (ob6a3amenvnan wacms)"”

HanmenoBane
1 paszmena:

HAIPaBJieHHOCTE"

"EcTecTBEeHHOHAYy4HA)

Hugpposan
1aBopamopus no
pusuxe (yuenudecras)

Obecnevusaem ebiNOAHEHUE
bKCHEPUMERNIO6 RO MeMaM Kypea GusuKiy.
Komnaexmayus: becnposoonoil
lyaemudamuux no gusue ¢ 6-10
ccmpoennvivu damuuxamu. Lugposou
Oamyux memnepamypsi ¢ OUAnAa3oCHOM
wsmepenus He yoce yem om -20 0o 120C
upposoii damuux abeoromuozo
Daenerus ¢ OUANA30HOM USMEPEHUS He
yarce wem om O 0o 500 wlla Jamuux
MAZHUMHO20 RO € OUARAZOHOM
uamepenus He yoce vem om -80 do 80 mIn
[Tamuur HANPANCERUA ¢ OUANAZOHAMU
HIMEDEHUS He Yuce vem om -2 00 +2B; om
5 00 +3B; om -10 90 +10B; om -15 0o
+15B Hamuux moxa e yoice yem om -1
oo +14 Hamuux axcerepomemp ¢
noxazamenamu ne Menee yem: £2 g; =4 g;
18 g Omoenvuuvie yempoticmea: USB
ocyunnozpad ne menee 2 xanana, +/-10 B
Axceccyapwr: Kabens USB
coeounumenbruiii 3apadnoe yempoiicmeo ¢
abenen miniUSB USB Adanmep Bluetooth
4.1 Low Energy Koucmpyxmop 0as
nposedenus sxcnepumenmos Kpamxoe
DYKOGOOCMGO 1O SKCHLYamay Yyuppoeot
rabopamopuu Ipozpammnoe obecnetenue
Memoduueckue pexomendayuu (40 pabom)
Hanuyue pyccros3piinozo caima
roodepocku Hanuwue 6u0eopoiuros.

win.

66.00

I fugpposas
abopamopus no

Obecnevusaent 8binOAHEHUE
lnabopamopheix pabom no XuMuy Ha

66.00




N

IL/n

HanmeHopanue
odopyAOBaHUA
(PBIIO)

KpaTkie npaMepHBI¢ TeXHEICCKAES
xapakTepucraxu (PBIIO)

Emgnuuna
H3IMepeHH

OJIHYIECTB)

XUMUY (VIeHUHECKAS) [YPOKAX € OCHOGHOU UIKOAE U RPOEKMHO-

HeenedosameabeRol OesmenbHocmu
yuauguxca, Komnrexmayus:
Becnpo6oOHOt MyALmMUOamyuK no Xumuy ¢
3-ma ecmpoennvimu Oamuuxamu: Jamuux
pH ¢ duanaszonom usmMepenus He yice dem
om O 0o 14 pH Hamuux
SAEKIMPONPOEOOUMOCTIY C OUANASORAMU
usmepenua He yyce vem om 0 0o 200

vk Cx: om 0 0o 2000 mxCm; om 0 00
20000 yxcCm Hamuur memnepamypsl ¢
DUANAZOHOM UIMEPEHUS HE YIICe YeM Om -
20 do +140C Omoervroie oam4uxu:
TTamyur onmuyeckoli nnomuocmu 525 um
L dxceccyaper: Kabeav USB
coedunumenvrviii 3apaonoe yempoucmso ¢
wabenem minilUSB USB Adanmep Bluetooth
4.1 Low Energy Kpamxoe pyxogoocmeo no
brenayamayuy yudposoti 1abopamopui
Habop 1abopamopHoi OCHACKY
Tpozpammuoe obecnedenue
Memoduueckiie pexomMeroayu ne Menee
40 pabom Hanuwue pycckoasulHo20
caiima nodoepoicku Hanudue
6UOEOPOIUKOS.

[ugdpposas
nnabopamopus no
GUON0ZU
(yuenuueckas)

Obecnevusaem 6olHOAHECHYUE
rabopamopruix pabom Ha YPOKAX NO
BLON0ZUK ¢ OCHOBHOU WIKOAE U NPOEKMHO-
HCCReO06ameNbCKol OesmenbHOCIU
yuamuxcst. Komnaexmayus: Becnpo6oonoi
Mmynemudamyux no buono2ui ¢ 3-10
sempoennoimu Oamyuramu: Jamyux
gnancHoCmu ¢ OUANA30HOM USMEDEHUA
0... 100% amuux oceewyyeHHocmu ¢
Ouanazonom usmepenus ne yoice vem om 0
Do 180000 ax Jamuux pH ¢ ouanasonom
Lameperua ne yoice wem om 0 0o 14 pH
JTamyux memnepamypbl ¢ OUGRA3oHOM
wasmepenua e yoice yem om -20 oo +140C
TTamuux memnepamypbl OKpYHCaIowen
cpedvt ¢ QUANA30HOM USMEPERUA HE YOICE
wem om -20 0o +40C Axceccyapbl!
3apsdnoe yempoticmeo ¢ kadenem
miniUSB USB Adanmep Bluetooth 4.1 Low
Energy Kpamuoe pykosoOcmeo no
axcnayamayuu yugpoeoti nabopamopu

Uin.

whpoeas eudeoKamepa ¢

66.00




Haumenopanue
ob0opynoranun

n/m (PBIIO)

KpaTkue mpuMepHbIe TEXHHYECKHE
xapaxrepucruxa (PBIIO)

Eapanma
H3MepeHn

OJTHYCCTB O

VemannudecKum Wmamueom, paspeutenue
e menee 0,3 Mnuxc lpoepammnoe
obecneventie Memooduueckue
pexomenoayuu ne menee 30 patom
Ynanoexa Hanuuue pycckoasviutozo
Catima noOOepI;CKuY, HAruYLe
EUOCOPONUKOE

HanmeHoRanue
2 pasdena:
"KomnsrorepHoe
obopyaopanue"

Hoymoyx

Dopm-ghaxmop: noymbyx; Paszmep
Puazonanu: ne menee 15,6 dwiimos;
Paspeuwenue sxpana:; Full HD, Quad HD
wnu Ultra HD,; O6wuii 06vem
VCHAHOBAEHHOU ONePAImUSHOLl namamu. He
wenee 8 Foaiim, Marxcumanvubiii 06uuil
nOO0epxcHEaemMblil 06beM onepamueHol
namamu: He menee 16 Ibatim; Obwvem SSD
raxonumenn: ne menee 240 I'baiim;
Becnposoduan ceass: Wi-Fi; Koruwecmeo
gcmpoenHbix 6 kopnyc nopmog USB: e
Menee 2, U3 Komopuix ne meHee 1 00adcHo
ouimy USB sepcuu ne nuoice 3.0;
\Paspewternue e30-xamepol, Mnuxcenv. ne
menee 0.3; Bempoenuwitt MUKpogon,
Krnaeuamypa ¢ packradkoi 1 Maprxupogrot
xnasuw QWERTY/UILIVKEH; Hoddepocka
crmandapmos BecnpoGoOHOU CEA3U:

802. 11a/b/g/n/ac; Tlpouseodumenvrocme
npoyeccopa (3nauenue noxazamenn «CPU
Mark» no mecmy «Laptop & Portable CPU
Perfomance»

Lttp ://www.cpubenchmark.net/laptop. himl).
e menee 5000 eounuy; Haruyue
MAaHURYASMOPA Mbllits 8 KOMRAEKme. Oa;
Yemanoenennas onepayuornas cucmema ¢
Lpagiuie KM NORb30CAMENBCKUM
unmepgheiicom, ceedens 0 KOMopoM

e aroueHbl 8 OUHBLE peecmp POCCULICKIX
pocpamm OAR 2REKMPOHHBIX

b1y LCAUMENbHBIX MAUUH 1t 03 OaHHBIX,
Vemanoenennulli naxem oQUcHo20
NPOSPAMMHOZO GDECneyenus,
coeMecmUMOz0 ¢ YCMAaHOEREHROU
onepayuonnoli cucmemot, ceeoenus o
OMOPOM GKUIOYEHBL 6 COUHBLY peecmp

Ldin.

44.00




Ne Hanmenosanue
2 0BopynoBaHMs Kparkue npaMepHble TeEXHUTECKHE Exunana

/| (PBIIO) xapaktepucTukH (PBIIO) mamepeﬂnﬂKo'ﬂqucTBO

DOCCULICKUX. RPO2PAMM O SAEKIMPOHHBIX

BLIMUCAUMEbHEIX MOWUH U 633 OQHHBIX.

Haumenosauue nanpasiaenns: "Jononnumensrnoe obopydosanue"”

Haumenopanue

1 Eas,nena:
Komnseroreproe

oCopyroaHne”

HarmMenosanue

5 E)asnena:
Texnonornueckas

HAITPABICHHOCTS"

Obpazosamenviuiii Habop dondcen buime
MPeORUZHAYEH ONISL UIYHEHNUS
POGOMOMEXHUHECKUX MEXHORO2U, OCHO8
UHPOPMAYUOHHBIX MEXHOROZUT U
IMEXHON02UTE RPOMBIUUAEHHOT
ASIMOMAMUSAYUY, d MAKIICE MEXHOA02U
I DOMOMUNUPOSaHUs ¥ a00UMUEHO20
npouseodcmed. B cocmas nabopa
OONIICHBE BXOOUMND KOMRIACKIYIOUIUE U
Vempotcmed, oonaoaiotue
KOHCIMPYKMUGHOU, Annapamrou u
HpOoZpaMMHOT COBMECIUMOCITbIO OPY2 ¢
Opyzom. 1) Komnnexm KOHCIPYKIMUSHbIX
baeMeHmoe u3 MEMAAa U RAGCTUKY 015
Obpasosamenviuiii cHopru mooenei MAHUNYAYUOHHBLX
potiomoe ¢ yznosoi KuHeMAMuKou,

HAOOP ONA UIYHEHUS - .
htoCKONAPARNETbHOU KUHEMAMUKOU,

MHOZOKOMROHEHINHBIX .
Delig-kunemamuxoi. 2)

POGOMOMEXHUYECKUX . uim. 22.00
e 1 HHmennexnyanohstii CepeomMooyis ¢
UHIMEZPUPOSARRON CUCMEMOY YAPDACIEHURA -
MAHURYIAYUOHHBIX
ne menee 7uim. Cepeomooyie QONJNCEH
po60mos

0Bra0amy UHMEZPUPOBAHHOU CUCEMOU
vrpasnenus, obecnevusaioueli obpamuyio
064236 WU KOHMPONL NAPAMEMPOE -
HORONCENUE AR, CKOPOCHb BDAYEHUA,
HAZPY3KA NPUE0OW, A MAKDice
06ecneuBarouiell 603MONCHOCHIb
HOCE008aMENBHO20 NOJKNIOHEHUA OPYZ C
Ppyzom u yRpasrenus cepeoMOOyIAMU NO
1OCIEO08AMENLHOMY ROTYOYHNEKCHOMY
acunxponnomy unmepgpeiicy.  3)
Po6omomexnuteckuii KORMPOoRnep,
npedcmagnniouuii coboil MoOynbHOoE
yempoticmeo, gmoiaiouee 8 Ceoa
OOHONAAMHBIT MUKPOKOMNLIONED OAR
SHINORHEH IS CRONCHBIX BbIYUCAUMEALHBIX




Ne Haunmenonanme Kparkne npaMepnbie Texaaueckne | E IK
] 6 1 JAHHHIIA
/n 0 o(lggﬁlg;{ Hi xapakrepuctiki (PBITO) H3MepeHHn OMICCTRO

onepayuil, nepugeputinuiii Konmponiep
0172 YNPAGRCHUS GHEMHUMY YCHPOTICIeamu
1 NIamY PACULUPERUS O NOOKNIOYEHUA
sHeuHux yempaticme., Modynu
DOOOMOMEXHURECKO20 KOHMPORNepa
OondCHB 00RGOaMb OOHOBPEMERHO
KOHCRIPYKIRUGHOH, annapamuoii u
MPOZDAMMHOL COBMECIUMOCTMBIO OPYZ C
Opyeom. Pobomomexnuneckuti Konmponnep
00ICeH YOOBAEMBOPANTL MEXHUYECKUM
XAPAKMEPUCTHURAM . KOX-60 0D
8CIPOEHHO20 MUKPOKOMABIOMEDPA - He
MeHee 4, maKmosan yacmoma a0pa - He
menee 1,2 ITy, obvem O3V - ne menee 5312
M6, Haruvue unmepgeticos - SPI 12C, 1-
wire TTL, UART, PWM, yugpoevie - ne
Meree 16 utm u aHano2o6ble NOPHILL - HE
menee 8 wm 014 NOOKTIONEHUSA GHEUIHUX
VCIpOICmE, 6CIMPOoeHHbIE Muxpodon, a
maxoice Wiki uau Bluetooth ona
KOMMYHUKAYUY CO BHEUWLHUMY
yempoticmeamu. Pobomomexnudeckutl
KOHMPOLREP OORNCEH oDecnexuGany

203 MOJICHOCTID RPOZPAMMUPOSAHUA C
nomouysio cpedcme azeikos C/C++, Python
1 C60B00H0 PACHPOCMPAHACMOY CPEOb
drduine IDE, a maroice ynpagnernus
noderIMU POOOMOMEXHUHECKUX CUCTEM €
nosmowwio cpedvt ROS. 4)
[Tpozpammupyemetil KoHmpoanep - He
venee lwm. Ipozpammupyemotii
KOHMPOANED DONNCEH NPEOCAENINb
cOB0T SLIHUCTUMENbHBLIE MOOY B,
0O1aOAIOWUM YUDPOBLIMU NOPMAMU - HE
Wieriee 8 wm U AHAR0206bIMUY NOPMAMU ~ HE
lvenee 16 wm, unmepgeiicamu UART,

12C SPI, TTL, a maxoce Mooyiem
Gecnposodnot cessu muna Bluetooth unu
WiFi ons co30anus annapamno-
FDOSPAMMHBIX PEULEHUT U

i/ cmapm’ " -ycmpoticme O
paspatomru pewenui """ Humeprem
seuens"""". 5) IInama pacuiuperus
npozpamMmupyemo20 KORMponepa — He
venee Tum. Inama pacuiupenus O0RNCHA
0BecneynBans 603MONCHOCD

QOKTIOYEHUA YHUEEPCANHO20




e HaumeHorauHe '
) oGopynosanus Kparkue npaMepHble TeXHHUecKHe | Equanna

o (PBIIO) xapaxrepucTukiu (PBI1O) mamepemms O T 1CTEO

BuI4 UCTUMENTLHOZ0 MOOYAS K CEMU
nocpedcmeom unmepgetica Ethernet.
Irama pacuupenusn OoaxiCcHa obradame
nopmamu 66004-861600A O NOOKAIOYEHUA
YU POBHIX U AHANOSOBYIX YCMPOHCE — He
wmenee 40 wm, unmepgeiic SPI u
GOIMONCHOCHIBIO NOOKTIOYEHUS GHEWHE
kapmet namamu, 0) Mooyne mexruueckozo
sperus, npedcmasimiowuil coboi
VCmpoticmeo Ha ba3ze GuIHUCAUMENBHO0
WMUKPOKOHMPORNEPA U UHMEZDUPOBAHHOU
kaniepot, ofecresugaioujee pacnosHasane
mpocmetiwiux u306pasicenuti Ha Mooyae 3a
cuent COOCMBEHHDBIX GBI UCTUMETbHBIX
sosmoocHocmeli - He menee Tutm;

IMoOYAL MEXHUYECKO20 3PEHUA QOTNCEH
ofecnequsams 603IMONCHOCHIb
KOMMYHUKOYUY C GHAROZUYHBIMY
(WodyasMU HOCPEOCIBOM WIUHbL HA Da3¢
ocredosamensHo20 unmepghelica ¢ yeavio
Danvretiueil nepedauu pe3yrbmamos
wIMEpeHtll Zpynnel MOOYAEH HA
VAPUGASIOWee BLIYUCTUNENbHOE
YCMPOTicmao, ROOKAIOYEHHOE K OaRHOH
wiune. Modyis mexHuvecko20 3peHin
Doasicen 0BeCneYugantb 603MONCHOCNb
ocyuyecmename HACMPOTKY MOOYAA
IMEXHULECKO20 3PEHUS - HACMPOUKY
bxcnozuyuu, banranca benozo,
1BEeMOPAIHOCIHBIX COCIABAIOWUX,
nowadu obrapysicueaemoti obracmu
HIOOPANCEHS, OKPY2ROCHIY
obHapYHCUBEMOT OBRACTU U30GPAdCEH S,
osooicern e obRapyacUeaeMslx obnacmet
omuocumenso opye opyaa. Modyre
MexXHUHECKO20 3PEHUS OOANCEH

b 6ecneunaans 60IMONCHOCHb HACMPOUKY
Ha 0QHOGPEMENHOE OBHAPYJCeHUEe He MeHee
10 pasnuunbix 0OUHOUHBIX 0OBEKINOE 6
cexmope ob30pa, UG He meHee 3
cocmasnbix 06BeKMOG, COCTROSWUX U3 He
veHee 3 pasiudHbIY 2paQuiecKux
npumumugos. MoOdynbe MeXRULecKo2o
spenun doncen 061a0aNb 6CIMPOCHHLIMU
wnmepgeticamu — USB, UART, I-wire TTL,
[2C, SPI O KOMMYHUKGYUY CO BHEWHUMU
odrmIoHaemvimu yempoiicmeamu. 7) B J




No| HaHMeHOBAHME Kparkne npaMepHBIe TexHmuecKHe | Exuauma |K
| obo
o/ (pg]';‘ﬁ'g;mﬂ xapakrepacTuki (PBIIO) [E3MepeHHs| OIIHECIRO

cocmas HABOPa QONNHCHBL 6XO0UMD

WP OGHIE UHDOPMAYHOHHO-CEHCOPHBIE
modynu, npedcmasasroujue cobol
Vempoticmea Ha 6a3e nPoSPaMMUpPYeMozo
KOHMPOIREPA Y USMEPUMENbHOZ0
bremenma. Lugposoti modyne Q0ANCeH
oGnadamo 8CMPOEHHbIM
MUKpOKOHMPOAREPOM (MAKMOBAR
yacmoma - He menee 160 MIy, wiuna
Oannvix — ne menee 8 Kbatim),
unmeppeiicamy Oni ROOKIIOYEHUA K
sreutHUM YCmPOUCmeam: yugposeie u
lananozoesie nopmet, 1-wire TTL, pasvem
muna RJ. Lughposoii MoOyte QondiceH
00ecneyusams 803MONCHOCHIb

K OMMYHUKAYUY C AHAROSULHBIMU
MOOYNAMU NOCPEOCHIBOM WiUHbL HG Baze
nociedosamensHozo uHmepgetica ¢ yeavio
dansHeniel nepedaiy pe3yaemamos
uaMepenLtl 2pYnrbt MOOYAeH Ha
VIPAGATIOUEe SbIYUCTUMENDHOE
Vempoticmeo, nOOKMIOHENRHOe Kk OUHHOU
wuune. B cocmag nabopa 00ndiICHO
ex00Ums. YUGPOBot MOOYL MAKMOBO
icionicu — He Meree 3wum, yugpposou
MOOVIL CEemOOU00a — He Menee Sum,
HUGPOEOT MOOYIL KOHYEBO2O
npepricamensd — He Meree 3uim, yuppoeodi
MoOyL damuuka yeema — He menee Juim,
yudpoeoit modyis RGB ceemoduoda — e
menee lwm. 8) B cocmas nabopa 00ANCHbL
GxOOUMb FAEMEHMbL QA COOPKU
qKyyMHOZ0 3AX6AMA, 6AKYYMHA
npucocka — He menee Tum,
5AEKIMPOMAZHUMHDLI KAANQH — HE MeHee
[wum, eaxyymuBLil HACOC — He MeHee Tuim.
9) B cocmas nabopa QORMHCeH 6X00uMmb
VyueOHblil KOMIIEKM, gronaowut 6 cebs
vuebroe nocobue, nabop bubnuomex
MpexmMepHbIX INEMEHMOE O
npomomunupoeanus mooeneu
MaHUNYASYHOHHBIX poBOMOe, a maxoice
npospammnoe obecneuenue OnA pabompl ¢
nabopom. IIpozpammnoe obecneyenue
GORJNCHO 00eCnetueamt MpPexmepH)io
13y ATUIAYUIO MOOERY MAHUNYIAYUOHHOZO
oboma (¢ yan08oti, NROCKONApAeRbHOH U




Ne HaumeHoBaHME Kpamate MpANeptate Texsroekme | Expammta IK
. oBOpYICBALH
/1] (pP?EHO) 51 xapaxrepuctaxn (PBIIO) msMepenus 0/IAIECTRO

Oenbma-KcUHeMamuKoL} 8 npoyecce
pabomsl, 0becnewusans NOCMPOEHUE
D OCHPAHCMEEHHOT MPAeRmopu
OBUIICEHUA UCHOTHUMENbHO20 MEXAHUIMA
MAHURYASYUOHHO20 poboma,
BU3MOICHOCIb 3G0aHUA
HOCeO0BAMETbHOCHIY MOYEK ONA
HPOXOICOCHUA HePe3 HUX UCROMHUIMENbHO20
MEXAHUIMA MAHURYISYUORHO20 poBoma.
[Ipoepammnoe obecneyenue GORICHO

bV HKYLOHUPOGATY, KAK 8 OMOEAbHOCMY 8
BL0E Cpedbl MOOCMUPOBAHIA, MAK U 8
pesicuMe MOHUMOPUH2A 6 PeQIbHOM
GpeMeny npU ROOKAIOYEHUN MOOSAY
MaHURYIZMOpa NOCPeOCmeom
POGOMOMEXHUYECKO20 KOHMPOLAepd.
IIpozpammuoe obecneueHrue OONICHO
pbecneyueams G03MONCHOCIb NOCMPOEHUS
DAGUKOG 300AHHBIX U MEKYUJUX

0B 00LeHHBIY KOOPOUHAM
MAHUIYAAYUOHROZ0 pofoma, 2paPuKoe
BHayeHUll CKOPOCED U YCKOPEHUA,
>padiuKos pacientblx SHAUEHUR HU2PY 3Ky,
IIpoepammuoe obecneuenie QONICHO
NO3GOASIMb 340a6aNTs
400720060MENLHOCHID NEPEOSUNCEHUT
MaHURYRSIMOpa nocpedcmeom Habopa
KOMAHO 8 BROUHO-2paduiecKom
Lnmepdpetice.  VueOrnoe nocobue OOANCHO
codepaicams mamepuansl no paspabomke
mpexmepHbix Modeneti MOGULLHLIX
DOBOMOB, MAHURYISYUOHHBIX POBOMOS ¢
DA3NUMHBIMY MURAMU KUHEMOMUKY
(Yanosas KuHeMamurd, NiocKo-

1 apannenbHas KUHEMAmUuKa, Oenoma-
unemamuica, SCARA wiu puriaocnan
wunemamira, niamgopma Crioapma u
. 1. ), UHCMPYKYUY O BPOEKMUPOSARUI
pOBOMOG, UHCIMPYKYUY 1 MEMOOUKU
OCVIUeCBACHUSL UHDICEHEPHBIX PACHEMO8
npu npoeKmuposanuy (pacyemst HazpyIKu
1t MOMEHTNOE, DACHEN MOWHOCTNU
npusod0e, paciem napamempos

WLHHEMamMUKI U M), UHCIMPYKYUY 1o
paspabontke CUCHEM YRPABAEHUA U
npospammH020 oGecneyenus 08

npagienys pobomamy, URCHPYKYUU ¥




Haumenosanue
obopynoBanun
(PBIIO)

KpaTticie npuMepHbie TEXHUIECKAS
xapaxtepuctaxn (PBIIO)

Eansnna IK
H3IMepeHHs

OJIHICCTBO

MEIOOUKY RO PA3PAbOmKe cucmem
ynpaeﬁéum C JAeMERRIMY
HCKVCCMGEHHO20 UHIMEAREKMA U
WAL URROZ20 oﬁyqeﬁuﬁ.

ObpazoeamenvHulti
[KOHCMPYKMOpP Ot
pparmuxy 6a0UH020
F1POZPAMMUDOBARS ©
[ OMALERMOM
DamyuKoe

A UIYYCHUA OCHOB POOOMOMEXHUKY,
Demaneti, y3A06 U MEXAHUIMOG,

e 0OX00UMBIX ONSL CO30AHUA
pobomomexnuieckux yempoticme. Habop
npedcmaganem cobot KOMNIEKM
CHIDVKHIYDHBIX 2NeMEHNMO06,
COeIUHUNEALHBIX INCMEHMOE U
DICKIMPOMEXHUL CCKUX KOMPIOHEHINOS.
Habop nozgonsem npogoounty
YRCACpUMEHTTBL O NpedMemy Quauxa,
coz0aeanty U IPOZPaMMUpoOsanb
cobupaembie MOOCAY, U3 KOMAROHEHINOE,
SXOOAUUX & €20 CoCmag, paboutie Mooeau
MOGUTLHBIX U CHIAYUOHAPHBIX
poBOMONEXHUMECKUX YCMPOUCME ¢
G6MOMAMUSUPOGAHHBIM YNPAeAeHueM, 8
FOA YUCHE HO KOTECHOM U ZYCeRUYHOM
0Dy, & MAKICC KOHCMPYKYUH, OCHOBAHHbLIX
Ha UCTIONLI06AHUN PASAUYHBIX BUOOE
nepeday (6 MoM YUCAE YepesTUHbIX U

2y Gy ambiX) G MAKHCEe Peliazos.
Bempoennble Gechpogodnsle cemesnle
pewenus (Wi-Fi u Bluefooth),
603MOACHOCTL UHINESPAYUL C
Gecniammnvlm 0Gaaunom 110,
obecnedusaiont 603MOMICHOCHb
NPAKMUYECKO20 UIYHEHUA MEXHON0ZU
UHmMEpHEMA 6CUEU U OCHOE
1CKYCCINGEHHO20 UHMEAREKING.
(Obecnequgaencs 03MONCHOCHb

06 BeOUHEHUA HECKONBKUX pOBOMOE,
coBpannbiX U3 NOOOGHLIX HADOPOS, 8
pyRNbL C CEMEBbIM B3AUMOOLHCMEUEM.
ITpedycrompend ONYUOHARLHAA
303MOIICHOCHG PACUUPEHUA
DonoarumenbHUIMU KOMROHERMAMU (He
EX00AUUMU 8 CIAHOAPIHYIO
KOMAIACKINAYUIO), HO3GONAIOUIUMU USYHaNTb
MEXTHUYECKOE IPEHUC U NPOMBLIMACHHYIO
potomomexnury. Ilpedycmompena
so3st02cHOCTE pabomyt Habopa ¢
ONOTHUMENLHBIMU OOAAUHBIMY

PoGomomexnueckull nabop npeonasHaven

i,

22.00
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HaumMenoranue
odopynoBanus
(PBIIO)

KpaTrkne npuMepHble TEXHHYECKHE
xapaxrepuctuxu (PBITO)

Exanuna
H3MEpPCHHUSA

OJIHIECTRO;

cepsucamu. Ipedycmomperot Munumym
06a NPOSPAMMUDYEMBIX KORMPOMIEPA 8
MAGCINUKOGBLX KOPHYCAX, HO3GONMOUUX
oOnosperento cozdasamns 2 sapuanma
pOBOMOG PAZAUNHOZ0 HAHAYEHUSA,
HMEIOUUX BOZMOICHOCIHb paGomsl KaK 6
NOMOKOGOM PEJICUME, IMAK U A8IMOHOMHO;
V103GONRIOWYUX PEARUI06ANTL OOVUEHUE

1D 02PAMMUPOCANUIO 8 HECKOALKUX CPEOaxX
DA3PANOMKY HA PA3AUNHBIX A3bIKAX (K
mpuatepy, 6 cpedax Mblock, Arduino IDE,
Ha sisvirax Scratch, C, Python, micro
Python). Kax auiniagm ooun u3
KOHIIPOIAEPOG UMEECH GCIPOEHHYIO
ONePaYUOHHVIO cucmemy, ecmpoentvie Wi-
i u Bluetooth, nopm o nodxnoueHus
OCHE006AMENBIO COROUHEMBIX BHEUIHUX
yempoticms (He mence 20 0OHOEPDEMERHO
noorioYaemerx yempoticme). Kax
MUHUAMYM 00U U3 KOHMPOALEPOE UMEEm
BOSMONCHOCHL 0ONOGPEMEHHOU 3ARUCU HE
Menee 8 npOZPaMM, ¢ BO3IMONICHOCHIBIO
epe KHoYeHUst MediIcoy Humu. Kak
MUNUMYM OOUH U3 KOHIAPOALEPOE UMEEM
noarnoysemuviil ducine (IPS),

O3GONAIOUUL 6BIBOOUML OQHHbIE C

damutixoe 8 6uoe mabauy u epaguxos, a
maroice co30asams GCHPOEHHBIE 8
iconmponiep sudecuepot. Konuvecmso
CeHCOPOG 1 UCOTHUMENbHBIX YCIPOUCMS,
BCMpPOCHHBIX 6 QOUH 13 KOHMPOAREPOS, - HE
menee 10 wm. Qbwgee Koruvecmeo
bremenmos 6 nabope ne menee 400 wm., 6
oM wLcie HOOKTToYdeMble MOOVAU.! ~
Bluetooth modynn, - 080HHOH OamYuK
uHY, - YIbMPa3eyKoGoti 0amuur
PACCTOANS, - QMUK YGEMA, - Camyux
cacanusi snexmpomexanuyecxid, - IR
MOOYIb, - MOMOP ROCMOAHKHO20 MOKA C
pedyxmopom — He Mmenee 2 wim., -
cepeonpuaod, - myioi OUCHAHYUOHRO20

- wnpasaenus IR. HaGop oonoicern boime

VKOMPACKINOGLI! AKKYMYASINOPHBIMY
Gamapeasu. IIpoepammuoe obecneyenie,
LCN0A63YEMOe OJISL NPOZPAMMUPOSAHUA
cobLpaeMbix POBOMOIMEXHULECKUX
nmoQereti 1 yempoticms, 00IiCHO Dol




No Haumenosanne
-| obopyaoBaHHN

i/ (PBLIO)

KpaTknae npyMepHbIe TEXHHIECKHEe
xapaxrepucturn (PBITO)

EpnHrna
M3MepeHy

OJIHYECCTRED

QoCHmYnHO 0N BeCnAAMHO20 CRAYUEAH
w3 cemu Humepuem u nocieoyrwezo
LCHOALIOBAHUA

Obpaszosamenvrbiil
HABOP NO MEXAHUKE,
MEXCMPOHUKE U
pobomomexnuxe

Habtop donxcen Gotmb NPEOHAZHAYEH 014
nposedeHUs Y4ebHbIX 3aHAMUY 1o
UIYUEHUIO OCHOB MEXAMPOHUKU U
pOGOMONeXHUKY, NPAKIMUYECKO20
npumenenust 6A306bIX 1EMEHMOE
DIEKMPOHUKI U CXeMOMEXHUKY, & MAKIce
haubonee pacnpoCmpaHeRHoU SAeMeHmHol
Gasbl U OCHOGHBIX MEXHUYECKUX DeuieH i,
FpUMEHACMBIX NPU RPOCKMUPOSAHUY U
MPOMOMURUPOCAHUL PASAUYHBIX
UHOICEHEPHBIX, KUDEPHEMULeCKUX U
sempaueaemvix cucmen. B cocmas nabopa
DonoicHbL 6X00UMY KOMALEKMYIOujUe U
yempoticmea, obaadaioujue
conCmpPYRMUEHOT, INERMPULECKOT,
ARRApamnol U NPOZPAMMHOU
cosmecmumocmpio Opye ¢ Opyzox. B
cocmas nabopa GONIICen X00UMb
KOMAITTEKH KOHCHPYKIMUGHBIX JIeMEHMO8
13 Memania 08 cOOpry Maxema
MAHURYIAYUORRO20 POOOMA U KOMIEKH
MEMANUHECKUX KOHCIPYKIMUGHBIX
neMenmoeg 04 cOopru Maxema
mobunvrozo poboma. B cocmag nabopa
D0A0ICHEL 6X0OUNTD RPUEOOQ PAZAUHO20
mund; MOMOPBL ¢ UHMEZPUPOBAHHBIM UAU
GH eULH UM OAMYUKOM RORONCEHUA — HE
venee 2uim, cepeonpusod BoTbULON — He
enee 4uim, Cepeonpuso0 Matbill — He
veree Juim, NpUEoo ¢ 803MONCHOCTHBIO
VNpasaeHs 6 Waz060m Pexicume — He
enee 2wm. B cocmae nabopa 00n2ICHbL
exodume snemennet OasL COopKU
GAKYYMHO20 30X6aMA. AKYYMHAA
npucocka — ne mernee luim,

O TeKIMPOMASHUMHBLL KIANAH — HE MEHEE
Juim, eaxyymrbtii Hacoc — He Menee lwm.
B cocmae nabopa 0oaICHa 8X00UNb
hnemenmuas 6asa Ons
NPOMOMURUPOGAHUA. NAAIA ann
Gecnaeunoz0 NPOMOTUNUPOEARUA,
omnaexm npoeod0e Pasnuno20 muna u
DnuHbL, KOMAAEKIN PEUCIMOPOS, KOMILEKTH

GeIMo0He008, CeMUCC2MEHTHBLL

44.00
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Haunmenosaune
odopyaoBanusn
(PBIIO)

KpaTkue NpuMepHbI¢ TEXHHEIECKHE
xapaxrepucruku (PBIIO)

Exnnnua
H3MepeHH s

OJHYLCTBO,

unOUKamop, oucnre JKK-muna, knonku —
e Meree Swum, nomenyuoMempel — ne
wmeree Jwum, ungpakpacrulii damuyux - He
veree Juim, YAbMPAIGYKOBOU OAMUUK - He
vienee Juim, OGMYUK MEMNepamypol - He
menee luwm, Oamyur 0CeeljeHHOCINY - He
menee luim, modyne Bluetooth — ne menee
wem, modyne HEK-npuemuura — ne menee
Twim, mooyne HK-nepedamuura e eude
KHONOYH020 nyToma ynpasienus — lum,
arKyMmynamop — te menee luim, 3apaonoe
yempoiicmeo — ne menee lwm. B cocmas
Habopa OONIICEH 8XO0UMb MYALMUOAINYHK
D71 U MEpeHUs MEMnEPamypol U
GRAICHOCIIU OKPYAHCaIOWel cpedel — He
wmernee lwm. Mynbmuoamuux 0onsicen
obradams 6CMPOEHHbIM
MUKPOKOHIMPOINEPOM (MAKMOBAA
yacmoma - ne menee 16 My, wuna
Danuwvix — ne menee 8 Kéatim),
unmepgheticamu 0138 NOOKNIOYEHUA K
GHEWHUM YCpoticmeam. yugposvie u
ananozosvie nopmwi, 1-wire TTL, pazvem
muna RJ. B cocmae nabopa dorxcen
BXOOUMb KOMRIACKIN YHUGEPCANbHBIX

BBLY LCTUMENBHBIX MOOYAEL,
npedcmasoux cobotl basoeyio niany,
Ramy pacuiupenus Ons cemesn2o
83AUMOOCTCMENUA U NAANY ROOKAIOYCH S
CUNOBOT HAZPY3KU. BXxooawue 6 KOMNAeKH
YCempoticmeda OonicHbl obaradame
00HOBPEMERHOT KOHCMPYKIMUSHOU,
brexmpuneckoll, arnapamuol u
MpOZDAMMHEOI COBMECUMOCHTBIO OpYe ¢
Opyeom. Bazoeasn naama ynusepcansnozo
Sb14 HCTUMENBHOZ0 MOOYASL OORIICHA
pedcmasnanv coboli npoZPaMMUpyeMbli
oumponnep ¢ cpede Arduino IDE unu
ananozuyrslx c6o600HO
pacnpocmpansemplx cpedax paspabomxu.
Fazosan nrama 00RICHa 061a0ans
ecmpoeHviMu uRmepgeticamu Ons
HOOKTIOYCHUS YUPOBHIX U GHAR0206LIX
VCIMpOLicme, 6CIPOEHHbIMY
wunmepeiicamu USB, UART, 2C SPI I-
wire TTL, Bluetooth, WiFi. IInama
acutupenuss Q0NJCRA 0becne usamo




HaumeHoBaHHe

Ne Kparkue npuMepHbie TeXHAIecKHe | E
000 OBAHHA JRHHHIA
n/i (ply]lgll‘[ 0) xapakrepucTaku (PBIIO) IMEpeHIA OJIHICCTEO

BOSMONCHOCHTL NOOKAIOUEHUS

K cemu nocpedcmeom unmeppetica
Fthernet. Ilnama pacuiupenus QORJCHA
0bradame ROpmMamiu 6600a-6u1600a ONA
ROOKIIONENUST YUDPOBLIX U AHATI0206bIX
vempoticme, unmepgetic SPIu
BOIMONCHOCTBIO HOOKTIOYEHUS BHEUHE
wapmer namamu, IThama pacuupenun ons
OOKNIOYEeH UL CUROBOY HASPYIKY QONJICHA
D6ecneynusans 60IMONCHOCT NPAMOZ0
OOKIIOHEHUS GHEUHET CUTOBOU HAZPY3KL,
(I INQKIHCE PEZYAUPYEMOU HAZPYIKU
nocpedcmeom PWM unmepgeiica. B
cocmae Hahopa doaxcer 6xo0ums
NpOZPAMMUPYeMbLIL KORMPORAED,

00ecne usaroull 80IMONCHOCINL
ocywecmensims paspabomxy
NPOSPAMMHO20 KOOQ, UCHOTLIYA
urcmpymMenmapuii cped paspabomxu
Arduino IDE u Mongoose OS u a3eikog
npozpammuposanus C\C++, JavaScript.
Ipozpammupyemolii KOHMPOREP OONNCEH
obnadames nopmamu OA4 ROOKIOYEH U
LUGPOSHIX U AHAROZOBBIX YCMPOTICHS,
GCIPOEHHBIMY NPOEPAMMUDYEMbIMU
KHONKAMUY U SREKMPOMEXAHUYECKUMY
ModyraMYU O OPEaHU3AYUL CUCIEMbL
PYYHOZ0 VIPAGREHWA, BCHPOEHHBLMY
NpOZPAMMUPYEMBIMY CEEIMOOUOOAMY ONA
yHOUKayuY paboyezo pexcumda,
ecmpoennbimu unmepesicamu USB,
USART, 12C, SPI 1-wire TTL, ISP,
Ethernet, Bluetooth, WikFi. B cocmas
Habopa OORNCEH BXOOUME MOOYIb
FMEXHUYECKO20 3PEHUS , NPEOCMABIIoOWU
OB GLIYUCAUMENLHOE YCINPOUICMEO €0
ECHIPOEHHBIM MUKDORPOYECCOPOM (KOR-60
30ep - e Menee 4um, yacmoma a0pa ne
venee 1.2 TTy, o6vem O3Y - ne menee

5] 2MB, 06vem 8CmpOeHHON NAMINY - HE
venee 8I'6), unmezpuposanHoti kamepol
(MaxcumanrbHoe paspeuiense
sudeonomoxa, nepedasaemMozo no
unmepeiicy USB - ne menee 2592x1944
¢0.) u onmuveckoii cucmemoti. Mooyny
mexnuyecko20 3peHus Qonxcen obaaogmy

VHUGEPCATLHOZ0 ELIHUCTUINENBHO20 MOOYA




n/n|

Hanmenoranme
oGopyxoBanua
(PBIIO)

KpaTkue IpuMepHbBIe TEXHRYECKHE
xapakrepucruxn (PBIIO)

Eauanma
HIMEPEHI

KomuaecrBo

COGMECHUMOCTIBIO C PASAUIHBIMY
MPOCDAMMUPYEMBIMU KOHIMPORAEPAMY C
nomMoubio unmepeticos - 1-wire TTL,
UART, 12C, SPI, Ethernet. Mooyno
PEXHUYECKO20 3PEHUA OONNCER
obecneunueame SLINORHEHUE 6CEX
UIMEPEH U U BLINUCACHULI HOCPEOCBOM
COBCMBEHRBIX GLIYUCAUMENbHBIX
BO3MOICHOCINET 6CMPOCHRO20
hvurponpoyeccopa. Modyae mexnuieckozo
gpeniis Qonxcen obradams
BOZMONCHOCTNBIO KOMMYHUKAYUY C
AHAROZUNHBIMYE MOOYIAMY HOCDEOCHBOM
winbl Ha 6aze HOCAEO0EaMENbHO20
unmepeiica ¢ yeavio daneHetiuel
nepedaiy Ppesyabmamos usmepeHui
Loynnet MOOYAEl HA YAPAGAAIowee
SBLUUCAUMEALHOE YCMPOUCTIGO,
nooxmovennoe k Oannot wiune. Mooy
exHUYeckoz0 3penta OONICer
06ecnesusams HACHPOUKY PEHCUMOE
pabomul - HACMPOUKY IKCROFUYUY,
anranca benozo, YeeMOPAIHOCHIHLIX
cocmasnaowux, NAoWaoy
obHapycueaemoil obracmu u300pancenus,
oxpyenocmu oGHapyorcusaemon oonacmu
HU30OPANCEHUA, RONONCEHUE
obnapycusaemuix obnacme
omHoCumenuHo Opye Opyea, MamuHHoe
obyueHUe napamMempos HeUPOHHbIX Cemen
onst 0BHapydcenus obvexmos, Hopmy
3AKOOUPOBAHNHBIE FHAYECHUA
o6HapyHcUBaeMbIX MADKEPOS muna Aruco,
pasmepul 0DHApYICUBACMBIX
OKpYydCHOCHEL, KAOpAmos U
Mpey2oNbHUKOE, RAPAMEMPOs
KOHMPACHOCIY, PAZMEPOS, KPUBU3HBL U
[ O0MCEH IS PACROSHABAEMBIX TUHUH.
Habop oondicen obecnedusams
leO3MONCHOCIL PAIPADOMKY MOOERU
mobunbro2o poboma, ynpaeniemoti ¢ FPV-
pesicume ROCPeOCMBOM NPOZPAMMHOZO
obecneyentis 051 NEPCOHAIBHOZ0
KoMPBIOMEPa 4 MOBUTLHBIX YCMPOUCME HA
Gasze OC Android unu 108,
obecnewusaion|ec0 803MONCHOCE
npasneHus MOGURLHBIM pOGONOM U




n/n

HaumenoBaHue
ofopyaoBaHus
(PBI1O)

Kparkue NpHMEpPHBIE TeXHATECKAE
xapakrepuctakH (PBIIO)

Eapnpuoa
A3MEPEHUST

KoaHuecTBo

BCIPOCHHBIM MAHUNYAMOPOM
nocpedcmeom epagpuveckozo unmepgeica,
GRIOUQIOUM 6 cebs Habop KHONOK U
nepexnioyameneti, OXCOUCMUK, 06AACHDb
Ons omobpasicenus audeo. Habop oonoicen
oOeCne UBanb 6OIMONCHOCTD USYHEHUA
ocH06 pazpabomKi RPOZPAMMHBIX U
annapamubIx KOMRAEKCOE UHICEHEPHBIX
cucmem, pewienuti 8 cpepe ""Humepnem
gewyeii"", a maxoice peulernuli € obaacmu
pobomomexHuKy, HCKYCCMBEHHO20
LHMeAReKMa U MAMUHIO020 00yyenus. B
cocmas nabopa DoaxXCHO 6x00ums nocobue
110 U3YHEHUIO OCHO8 AEKMPOHUKY U
cxemomexHury, peuienuii 6 cgrepe

" Humeprem eeigeil””, paspabonxu u
npomomunuposanwio modenei pobomos. B
cocmae nabopa doncHo exodume nocobue
Mo usyuenio OCHOB paspaboOmKy Cucmem
MEXHUHECKO20 3PEHUA U INEMEHMOE
HCKVCCIMBEHHO20 UHMENTCKINA.

3

HanmeHoBaHKE
paziena:

"EcTecTBeHHOHAYUHAS
HAIPaBICHHOCTD"

\Hatop O3 no xumuu

B nabop exodam eecul Aabopamopreie
srexmponnvie 200 2, cnupmoexa
1aBOPAMOPHAsA, BOPOHKU KOHUHECK L,
narouxa cmexaannas, npobupra IX-14 (10
myK), cmaxarn evicoxuit ¢ nocuxom BH-50
e Memuoil (2 WmyKY), YURUKOD
wsmepumenvrotil 2-50-2 (cmexasnnbil, ¢
npumepmoti KperiKotl), Wimamus Ons
pobupor na 10 2nés0, 3ancum
NpOGUPOUHBLE, WHAMETL~10JCEHKA (3
himyu), HAOOP GRAKOHOE 0N XPAHERUA
pacmeopos u peaxmusos (06vem praxona
100 mn - 5 komnraexmog no 6 wmyx, 06vem
praxona 30 mn - 10 xomnnexmos no 6

W yK), YUIUHOP USMEPUMERbHBIT C
wocuxom 1-500 (2 wmyky), cmaran
euicoxuti 500 mn (3 wimyxu), nabop epuieii
Dns Mbimes nOCYObL (eput ORI Mblimss
poBUPOK - 3 WMYKY, epli ONLA MbInb3
con6 - 3 wmyxu), xanam Gexoiii x/6 (2
JumyKY), HEPHAMKY PESUHOBbLE XUMUMECKUE

22.00

cmotixue (2 wmykiy), OYKU 3aUUMHbBLE,




Hanmenosanue
obopyxoBanus
(PBIIO)

Kparkne npHMepHbI¢ TEXHHYECKHE
xapakrepucTtukn (PBIT1O)

Eananma
H3MEPeH |

KomaagecTBo

durompor Gymascroie (100 wnyx),
eoprouee ons cnupmosoxk (0,33 1), B
cocmag HaboP 6X00AM Peaxmuenl;
CHOMUHUL, DiCENe30, CONAHAR KUCIOMA,
MeMUROPAandic, enoapmaneun, ammuar,
HEPOKCUO 6000p0da, HUMpam cepebpa u
Opyeue; 8 0bwyeti crodcHocmy - 44
PASTUYRBIX GeUIECNS, UCTOABIVEMBIX OIS
COCMABneHUs KOMIIIEKNOG PeaKmueos npu
NPOGEOCHUY FKIAMEHAYUOHHBIX
OKCHEPUMEHINOE NO KYPCY WIKOALHOU
UM,

I uthposan
nabopamopus no
bronoztu

Obecnevneaem npogedere y4ebrozo
OKONOZUUECKOZ0 MOHUMOPUHZE
UHCHpYMERMAanbHuIMU Memodami. Habop
NpUMEHAEMCs NPU USYYEHUU IKON0SUMY,
buoocun, Xumuy, zeozpaduu u
npUpodosedenus, a maKxice Ons
UHOUBUOYANDHBIX UCCACO0E6AHUA U
npoekmHOt 0eAmeabHOCMIU WKOTBHUKOS.
Komnaekmayusa: Bechpoeoonotl
NYALIMUGAMHUK RO IKOTOZUHECKOMY
WMOHUMOPUNZY ¢ 8-10 6CMPOCHHBIMU
Oamyuramu. JJamuur HUmMpam-uonos
Tamuux xnopud-uonoe Jamuux pH ¢
Duanazonom usmepenus He yoice dem om 0
oo 14 pH Jamuuk enaxcuocmu ¢
Duanasonom uzmepenus (... 100% Jamuux
DCBEUIEHHOCIIU ¢ OUANASOHOM USMEDEHUA
e yoice wem om 0 0o 180000 ax Jamuux
memnepamypsl ¢ OUANA30HOM USMEPEHUS
e yoice wem om -20 00 +140C Hamuux
IERMPONPOCOFUMOCII € QUANASOHAMY
uzmepenus ne yoice vem om (0 00 200
mxCam; om @ 00 2000 mxCa; om 0 00
20000 mxCum Jamuux memnepamypol
oxpysrcaronyeti cpedl ¢ OUana3zoHoM
smepenus ne yoice yem om -20 0o +30C
Omoenvrvle SamyuKy 1 MyTomUuOamIUK.
Tamuuk 26yKa ¢ QyHxyuei
HHMEZPUPOBAHUS ¢ OUANASOHOM USMEDEHUS
wacmom He menee yexm om 50 'y 0o 8 xly;
TTamuuK 6RAACHOCY ROYELL C OUGNAZOHOM
usmepenus He yoce wem om 0 0o 50%
Tamuux OKucy yenepooa ¢ OUanasonom
usmepenus ne yoice wem om 0 0o 1000 ppm
My aomudamyux oOnmuieckoy HOmHOCIU

LM,

22.00
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Haumenosanue
obopymoBaHua

(PBIO)

Kparxue npuMepHble TEXHHIECKHe
xapakrepucTuku (PBIIO)

Enxuauna
H3MepeHHs

Koanvecrsol

U MYIHOCHIU CO BCIIPOEHHBIMU
Damuyuramu. Jamuur onmuseckon
nromuocmu 470 um ¢ ouanazonom
wamepenus om 0 0o 2 D Jamuux
onmuyecko nAOMHOCIMI 325 HM ¢
Quanazonom usmepenus om 0 0o 2 D

Quanazonom wsmepenus om 0 0o 2 D
lamuur MYmHOCIHIU PUCEOpo8 ¢
Ouanazonom umepenus om 0 oo 200 NTU
rceccyaper: Kaberne USB
coedunumenshuil (2 wm.} 3apsaonoe
vempoticmeo ¢ kabenem miniUSB USB
Aoanmep Bluetooth 4.1 Low Energy
Cmepacers Ol 3aKPENIeRUs OamiuKos 8
umamuse Kpamxoe pykoeoocmeo no
brenayamayuy yugpoeoti nabopamopuu
[Tpozpammroe obecneyeHue
AMemoouuecxue pexomendayun He Menee
20 pabom Ynaxosxa Hanuuue
PYCEKOA3BINHOZ0 CATIMa NOOVEPIICKY,
HAIUYUE BUOEOPOAUKOS.

Tamyux onmuyeckoil nromuocmy 630 um ¢

NMuxpockon yupposot

huxpockona: Monokyaspras Hasnavenue!
habopamopruiii Memod uccnedosaHus.
ceemuoe nore Mamepuan onmuxu:
onmuueckoe cmexio Yeeauuenue
wuxpockona, kpam: 64 — 1280 Oxynapor:
WF16x Obvexmusuor. 4x, 10x, 40xs
(nodnpysicunennviil) Pesonveepran
sonoera: Ha 3 obvexmusa Tun nodceemn:
sepRano Wi ceemoonoo Pacnonosicenue
odceemxu; eepxnsis u HudcHAs Mamepuan
wopnyca: memani IpeOmemunblii COAUK,
s 90 Hemounux numanus: 220 B/50 I'y
Yucino mezanuxcenet. 1

Tun muxpocxona: 6uonozudeckuti Hacaoxka

Lim,

44.00

wrona)”

Haunmenopanue Hanpapiaenns: "Bazosan (obazamensnan uacms) (ManoKoMRAEKMHAA

1

iHaumMeHOBAHHE
pazaena:

HAIIPaBJICHHOCTE
(ManoKOMILICK THAT
Kona)’

"EcTecTReHHOHAY THAS

2

_

HamMmeHoBaHHE
pazzena:
"KOoMIBIOTEPHOES




HauMenoeranue

Ne 6 Kparkne npuvepHble TeXxHuIeckHe | Exunana K oqMecTEo
N7 Oggﬁ]g;‘ i xapaxrepacraxu (PBIIO) [H3MepeHHs
000pyIOBaHHE
(MamoKOMILIEKTHAS

rxona)”
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