
MHHHCTEPCTBO OEPA30BAHIDI H HAYKH 
CAMAPCKOH OEJJACTH 

PACIIOPIDKEHIIB 

06 yTsep)f()J,eHHli nepeY.HSI 11 KOm-ttJeCTBa o6opy)J.oBamrn, pacxo)J,HbIX 

MaTepI1aJIOB, cpe)J,CTB o6yqemrn H BOCIT.l1TaHIDI )],JUI OCHameHJil51 
o6meo6pa3oBaTenbHbTX opraH113au.11H: CaMapcKoH: 06nacn1, pacrrOJIO)f(eHHhIX B 

ceJibCKOH MeCTHOCTl.f H MaJlbIX ropo.n.ax, c u.eJibl-0 C03)J,aHI1JI .H 

cpyHKU,HOHI1pOBamrn ueHTpOB o6pa3oBaHJUI ecTeCTBeHHOH8Y"lfHOH H 
TeXHOJIOfl{l{eCKOH HanpasneHHOCTeH «ToqKa pocTa» (HH<!JpacTpyKTYPHOfO 

nHCTa) Ha 2023 fO)J, 

B u.en51X wcnonHeHI151 nHCbMa M11HHCTepcTBa npocseru.eHI151 PoccHi1cKoi1 

cDe)J,epaU,H 11 OT 25 .11.2022 N2 TB-2610/02, Il11CbM8 ct> r A y «U:ettTp 

rrpocBeTHTeJJbCKHX HHHU,HaTI1B MHHHCTepcTsa rrpocaemeHH51 PoccHHCKOH 

<De)J.epaumrn OT 18.01.2023 N~ 100/ 1801-08: 

l. YTBep)J,HTb rrepeY.eHb 11 KOJIW-IeCTBO o6opy,AoBaHH», pacxo)J,HhIX 

MaTepHanOB, cpe)J,CTB o6y~eHH51 H BOCDHT8HIDl )J,fl51 OCHaI.U,eHH51 

o6meo6pa3oBaTenhHhTX opraHH38U.HH CaMapcKoH o6nacTH, pacnono)f(eHHhrx a 

ceJibCKOH MeCTHOCTH 11 MaJibTX ropo.nax, c ueJibl-0 C03,[(8HH51 H 

cpyHKU,HOHHpOB8HH51 ueHTpOB o6pa30B8HH51 ecTeCTBeHHOHayLJ.HOH 11 

TeXHOJJOfH4eCKOH Harrpaane.HHOCTe.H «TOYKa pocTa» (HHcppacTpyKTYPHbIH 

mICT) Ha 2023 fO)J, (Aanee - HHcppacrpyKTypHhIH JIHCT). 

2. )J,enapTaMe1uy l1CITOJ1HeHH51 foo,n;)f(eTa MHHHCTepcTBa o6pa30B8HJi151 11 

HayKH CaMapcKoH o6nacTH (KHpna) opraHI130BaTb B 202 ro.n;y rrpoae.n;eHHe 

MeponplUITMH no np1106peTeHHl-O o6opy.nosaHllil, paCXO)J,HbIX MaTep11anoB, 
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cpe.D,CTB 06)'1IeHH51 H BOCTIHTaHIDI .nmr OCHa~emrn o6~eo6pa30BaTeJibHbIX 

opraH113au;i-1i1 CaMapcKoii 0611acn1, pacnono)l(eHllbIX B cenbCKOH MeCTHOCTl1 11 

MaJiblX ropo.nax, c u:enhIO C03.D.aHl151 11 cpyHKU,110H11pOBaHl1Jl u,eHTpOB 

o6pa30BaHl1Jl ecTeCTBeHHOHay"tfHOH 11 TeXHOJIOrWieCKOH HanpasneHHOCTeH 

B COOTBeTCTBH.1:1 c YTBep)l(.neHHbIM HHcppacTpyKTypHbIM 

Jll1CTOM. 

3. KoHTpOJib 3a BI>morrHem1eM HacTmu1~ero pacrrop5I)l(eH11JI B03JIO)l(J1Tb Ha 

pyKoso.n11Tem1 ynpaBneHH51 KOMnneKcHoi1 6e3orracHOCTH H u,11cppos1nau,1-rn 

o6pa3osaHH51 JlbOJlhHHa K.B. 

3aMeCTJ.1TeJ1b Ml1HHCTpa 

o6pa3088Hl151 H HayKH 

CaMapcKo.H: 06rracT11 

JlbOJlbMH 3321105 

a- 0.f. JibICH:KOBa 
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Ilp1rno)l(ett11e 
K pacnop5DKeHMIO 

MMHHCTepCTBa 06pa:msa11M.H 11 

tta)'KH CaMapcKoi1 06nacn1 
OT «/?t~» (Jf 2023 r. 

N• /;ti 
M mf>pacTpyt-.'l)'pllblH JIHCT 

EJl111111U3 
KpaT 1me 11p11Mep11b1e TC\1111•1ec.-11e :1.apai-.1ep11cr11.-11 (PBOO) ,I K om1ttcCTBO 

1131\ICpCll llSl j 

Ha11\1e11oea1111e 11anpaBJJe1111SJ : "Ofiopyooaa1111e iJ.1J1 0611(eo6pa10oame.'1b11b1x opza11111at(11ti, ue »t1.u11011111xcR 
.11tLt01<0.1111.1 e1<11111b1.11u" 

I l a11MCllOBa1111e 

pa3)lena: 
11

ECTeCTBCHllOHayttHa$1 

11anpaene11110CTb11 

U. ur/JpoG(l}/ 
106opamop11J1 110 
r/mJul\e (r•w111111ecl\wt) 

ll.11r/Jpoow1 
106opu111op11J1 110 
l:IL\/l/11 ()''11!//lll/l!Cl\LIJI) 

LJ.11r/Jp06WI 
w6opa111op11J1 110 
6110.10,•1111 
()''ll!ll lll/l!Cl\(1}/) 

06ec11e•111oae111 Gb1110.we1111e 3KCnep1L11e11moo 110 me..11a..\/ h}pca 
cjJu3ww. Ko.111u1el\111at11m: SecnpO(J001101i 111y.1bm11da111l/11K no 
</Ju311,..·e c 6-10 acmpoe1111bw11 oom'lllKO.Mu: U.ucf>poaou oaml/11K 
me.1111epa111ypbl c oua1w.Jo110..11 11J.11epem1J1 11e )'J/Ce 'le..11 om -20 do 
J 20C ll.11r/1pooo1i Oa1111111K a6co.110m11ozo OO<L7eHllR C 011011030110.11 
113.llepe1111J1 11e )'.J/Ce 'le." 0111 0 iJo 500 /\fl a J)aml/UK .1taw m1111ow 
110.w c oua11a10110.11 11J.11epe1111J1 11e yxe 'le.u om -80 iJo 80 .llT:1 
f(am'luf\ mmpRJK:elll/Jl c d11ana1011a..1111 11J.11epe111111 ne y:JK:e '1€.\/ om 
-2 oo 2B. om -5 do 58. om -JO oo +JOB; om -J 5 oo ~ J 58 
;Ia1111111k 11101'.a 11e y.>10! •11? 11 om - I oo · I A f(aml/UK aKcewpo.11emp 
c 11m.:a1w1ll'"JJ1111111t 11t!11ee •1e.11 ±2 g, .:..../ g: ~ g 0111oe.1b11ble 
yc:mpozicmua. LSB ac111L110<pmp 111: 11e11ec 2 f\1111a1t1, .,. - I 0 B 
AKceccyapbl A"a6t!1b LSB coedu1111111e1b11bl1i 3ap11011oe 
yc111po1ic111<Jo c 1'G6e..1e11 miniUSB USB Aoa11mep Bluetooth ./.I 
low Energy Ko11c111p;wmop d;Ul npooeoe111111 ::JKcnep1we11111oa 
Kpam1'oe py1'oaoucmoo 110 3Kcn.1ya1110111111 1111¢poao1i 
.w6opamop1111 flpo,•ptw.1111oe 06ecne11e1111e A1emoiJ11'lec1.,.,11e 
peKo.111?1(()c1111111 (./0 pa60111) Ha111•111e pyccKOJlJbl'lltOW cazima 
11oooep.J1Cl\11 I lw111'111e tJ11cJeopo,1111'otJ. 
06ecne•11uwe111 <Jbll10.me1111e .w6opa111op11btX pa6om no x1rnu1111a 
J'POK{L\" (J OCHOGHOii l/IKO.W II npoeKll/llO-llCC.1e0060Tl/e..·1bCKOli 
oe11111e.1b11oc11111 y•w1111L\.CJ1 Ko.1111.w1<ma1111J1: 5ecnpoaoo1101i 
.11y.1b11111oa1111111K 110 xzw1111 c 3-.1111 acmpoe1111bl.1111 00111l/11Ka11u. 
f(om'luh· pl I c 011011010110.11 113.11epem1J1 ue )'J/Ce l/e.11 om 0 iJo J ./pl/ 
00111~11" :ne1'111ponp0<1odu1t0c11111 c 01101103011a..1111 113.11epe1111R 11e 
)'J/Ce 'le.\/ 0111 0 oo 200 ""C11. 0111 0 oo 2000 .11KC11, om 0 oo 20000 
.11KC11 :Ia111•111i.: meunepamypbl c d11ana30110.\l u3.1tepe111JJ111e y:JK:e 
'le..11 0111 -20 cJo +I ./OC Omue.1b11ble ua11111111'11: Pam'luK 
01111111•1ech·u1i mo11111oum15251111 Al\ceccrapbl: Ka6e.1b USB 
1:oecJ111111111e.1b11U11i 3apJ1cJ11oit yi.:mpozicmao c; l\G6e.1e.11 mimLSB LSE 
A<Jannnp B/11etooth ./ I lv11 Energy KpamKoe pyKc)(JocJcmao no 
JKcn;1yu11w111111 111u/1poaozi w6opomopuu l-la6op .106opamop1101i 
OCllGCll/1'11 npo<!pCLll.\11/01! 06ecne'le11ue Memoou•1ecK11e 
pe,..·o.11e11uu11111111e .11e11ee ./0 po6om HllJ111l/ue pyccf\OJ/3b1•1110,~o 
catima llOVVl!/}JICKll Ha111l/11e auoeopO.?llKOG. 
06ec11e'l11oue111 Gb1110.711e1111e .106opomop11blx pa6011111a ypoKar no 
6110.10z1111 <J oc:11oa1101i 111Ko:1e u 11poel\111110-11cc.l/eiJoaame1bcK01i 
oe111ne"/bllOC:lll I/ )''IOI/{ lltCJI. Ko.,11t1eK/llOl(llll: 5ecnp06o0HOli 
.1tJ:1b11111oa111•1111' 110 6110.w.'1111 c 5-10 acmpoem1bl.1111 oaml/11Ka1111: 
J]aml/uf..· a.wJ1e11ocm11ccJuanC130H0.1t11111epe111JJ1 0 .. JOO%f(aml/111' 

L/lfll. ./5.00 

l/1111 ./5.00 

111111. ./5. 00 
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11a6op ORR 111y•1e1111J1 
.llHOi?OKO.\l/IOlll!ll/11/ll>IX 
po6omomex11111/eci..1Lr 
cucme.11 11 

.llGHlln)1.Vllfl/OllllblX 
po6omoo 

Kpanrne np11Mep11b1e Texn11 11ecK:11e xapairrep11CT11K:11 (PBflO) 

ocaeu1e1111ocm11 c 011aiw10110.11 11111epe1111R 11e yJ1Ce 11e.11 om 0 oo 
/ 80000 .71\ l/Ullll/111\ pH C 011anaJOHO.ll l/J.1tepe1111R lie )'J/Ce 11e.11 om l 
oo 1-1 pH ;Jam•ml\ me.1mepamypb1 c 011ana10110.11 11111epe11uJ1 11e 
yJ1Ce 11e. 11 om -20 oo ..- /-IOC flam11111< me11nepam)pb1 Ol\pyJ1Ca10111e1i 
cpeobl c oumw10110.11 111Hepem1J111e )'JICe l/e.11 om -20 oo +-IOC 
Ai..·ceccyapbl: 3apJ1011oe ycmpoiicmuo c 1<a6e.ne.11 miniUSB USB 
Aoanmep 8/uetooth -I. I Low Energy Kpam1<oe pyKoaoiJcmao no 
31\CIL7)1Gllla111111 1111(/Jpoao1i .106opamopuu L(ucjJpoeOJI euoeo1<a.11epa 
c .11ema.w11•1ecK1t11 um1011111ao.11, pa1pe111e1111e 11e .11e11ee 0,3 A111u1<c 
flpo?pa.111111oe 06ecne11e1111e Afemodul/(!CKue peKo.11e11iJa11111111e 
11e11ee 30 pa6om ~ 11m.:001w Ha.1111111e pycc1\0J13bll/110,'0 cazima 
11odoepJ1Ci..·11, 111L1111111e tmoeopo.111Koa 

06pa3oaw11e.·1b11bl 1i 11a6op oo.1:J1Ce11 6blmb 11peiJ11w11a•1e11 a.VI 
113)"1emm po6omomex1111•1ecK1LT me.rno.10c111/, oc11oe 
1111cjJop.11ai11101111blX mexuo.10,•ml 11 me.r:110.102111i npo.11blu1.w111101i 
aamo.11a1111oui11111, o moKJ/Ce me:rno.102111i npomom11n11pooa1111R 11 

aiJ011mua11ow npo1uao0cmaa. B cocmoa 11a6opa 00:1Jte111>1 
axoo1m1b i.:o.111wtKlll)'I01J/lle 11 ycmpo1icmaa, 061wua1011111e 
l\Ouc111p1 •K11111u1101i, annapa1111101i u npo?pa 1w1101i 
coa.11ec11111.11ocmb10 OPJ'•' c vpy2a11. I) Ko.11nw1<111 

I 
l\011c111py1'11111a11blx ne.11e11moa 113 .11e111a;ma 11 n1acm11Ka o.1Jl 
c6opKu .11ooe.ieti 11a111111)~1J111uo1111blx po6omoe c yc..1oao1i 
K1111e.1w111111\01i, n1ocKonapa1.7e.'1bllOLi KL111e.11a111uK01i, Delra
l\111ie.11a11111Ko1i 2) J/11me.ueKmya.1b11bl ii cepao.11od)~1b c 
u11me,•p11poum111oti c11cme.1101i ynpao.1e1111J1 - 11e .11e11ee 7wm. 
Cepeo.1wiJy1b <Jo.r1J1Ce11 0611ooamb 1111111c.'p11poaa111101i c11cme.1101i 
ynp08..7<!/lllR, 06ec11el/l/80IOll/eii o6pU11111)'/0 C8J/3b ILW K011111p0.1b 
11upa11empm1 - 110. wJ1<·e1111e aa.1a, Cl\Opoc:mb 1Jpau1e1111J1, 11a?pJ'3KU 
nplJ(JV<)U, (////(JI- )/Ct 06ec11el/l/GC//Ollfeli (JIJ3.\IOJICllOCl/lb 
llOC.ll!C)O<JCl//ll! lb/IO,'U 110Vli..1/Ul/elll/J/ 0/}J'<' C op)'.?0.\1 II _r11pua.1e11W1 
cepuo. 1100.1 ··1J1.1111 110 noc.1eooau111e;1b110.11y 110.1yoyn.w1<c110,11y 
ac1111xpo11110.11y U1lflH!p</Je1icy. 3) Po601110111e.rn1111ecKllli 
Ko11mpo.1 ·1ep, 11pecJcmaa.7J/10U/U1i co6oti 11ooy1b11oe ycmpoiicmao, 
GK.11011010111ee 8 ce6R 0011on.1am11b1Li 11111<p0Ko,1111b10mep 0.7J/ 
6blno.111e1111J1 c.10J1C11blx 8bll/UC.111111e.1b11blx onepa11mi, 
nepucj;ep111i11bl zi l\Ollmpo.7.wp o.1J1 y11pua.w1111J1 e11eu1111L1111 
ycmpo1ic111aa.11u u nwmy paC11111pe1111J1 o.1J1 nodK.11011e1111J1 a11eu11111x 
ycmpo1icma. Alovy111 po601110111e.rn11•1ecKoco K011mpo.1.wpa 
oo.1J1c11b1 06.rnoamb 0011oepe.\1e111101i 1<011c111pyKmua1101i, 
(//l/l(fPllfl/l lOll ll llpO?pa.11.1111ou CO<J.lll!Cl/11IAIOC/llb/O opyc' c Op)'i?O.\I. 
Po601110111ex1111•1eci..·mi K011mpo.7.1ep ua1J1Ce11 yvua:1emeopJ1111b 
me.\·111111ecl\1L11 xapol\111ep11cm111ai.w l\OJ1-ao J/Oep 11cmpoe1111020 
.1111Kpo1.w.1111b10111epa - 11e 1te11ee -I, moKmO<JaR 11acmoma HOpa - 11e 
.11e11ee I, 2 rr11. 06be.11 03 '!. - ue .1te11ee 512 A/6, 110.11111 lie 
1111111ep<J1e1icoa - SP!. 12C, / -wire 1TL, UART. PIVt.f, 1111(jJpoo1>1e -
11e 11e11ee 16 111111 u 0111L70,•oable nopmbl - 11e .11e11ee 8 uun O.VI 
11orJl\.:11o•w1111J11me1111111x ycmpo1ic111a, ucmpoe1111bl1i .11lli..po¢011, a 
111ul\.J1ce H iFi /Lill Bluetoorh 07>1 l\0.1111y1111K01/Ull co a11e111111L1111 
ycmpoi1c111acw11. Po601110111ex1111•1ecl\11/i Ko11111po1wep 00;1J1Ce11 
06ec11e1111ua111b ao:I110J1C11ocmb npo,•pmwupoew11m c 110.110U/b10 
cpeocmo m1i11.;oe C C_,_ · , Python 11 cao600110 pac11pocmpa11J1e.1101i 

I cpeobl Ard11i110 !DE, u mal\:>1ee ynpaa.1e111m .11oOe.1Jl..1m 

po601110111l!x111111ecK1Lr cucme.11 c no.\tOllfblO cpeObl ROS. -I) 

I 
flpo2pa11.1111pye.11bl1i 1<011111po.7.7ep- 11e .\1e11ee 1111111. 
fl pOi?pO.WI 11/))'l!.\lbl Li KOlllllp0.7.7ep 00.?JIC(!lf npeOCl1108.1Jllllb C0601i 
<Jb/1111e,111111e.r1b11011i MOV}:10, 06.woa10u1u.\t 1111(/J1JO<Jb1.,111111op111a.1111 -

EA1tt111ua 
Kom111ecrao 

113MCpC1111Sl 

111111. 1500 



.N"! n/n 
Ha11Me ttosa11 ue 

o6opyllOB3 lllUI 

(PBn O) 

3 

Kpanrnc np1"1cp11b1e Tcx1111<tec1rne xapa"1ep11cn1.-11 (PBn O) 

11e .11e11ee 8 wm u 011a102061:JLMU nopmo.11u - 11e .1te11ee 16 uun, 
1111mepcjJei1ca1111 UART, 12C,SPJ, TTL. o malOICe .llooy,1e.11 
6ecnpoaoo11oii coRJu mzma Bluetooth wm IViFi OJIR co3oa1111J1 
annapam110-npo?pammblx pewe11111i u ''yM11blX!c.11opm "
ycmpo1ic111a ORJI po1pa6omK11 pew e11111i "l111111ep11em 6eu1eii". 5) 
n Wlt/Q pac11111pe111lll npo?p<LIWllpye.\1020 K011111pO.Uepa - He ;11enee 
/ wm. n:1ama paClllUpelll/Jl 00.'l:JICllO o6ecne•ll/80111b 803.llO:JICllOCl/lb 
11oiJKJ110•ie1111J1 yu11aepca11:J11oio a1:J1•1uCJ1wm!./11:J11020 .lloiJy.m K cemu 
nocpeoc111ao.11 1111mep</Je1ico Ethernet. n.,,oma pacu111pem/Jl 
iJ0.7Jl{'l/a 06.rwiJa1111:J nopma.1111 aaoiJo-eblaOiJa o.1R nOOK.710'le11uR 
1111¢poab1x u w1w1owablx ycmpoiicme - ue .~1e11ee -10 wm, 
1111mepcjJei'tc SP/ 11 ao3.1t0:J1C11ocmb10 noiJKJ11o'le11l/Jl a11eu111eii 1wpmb1 
na11R11111. 6) AfooyRb me.t1111'lec1<ozo 1pemLR, npeocmoa.1J110u1111i 
co601i ycmpo1icmao 110 6we 6bl'I L1CJ1u111eJ11:J11ozo 
1111npo1<011111powepa u 1111me?pupoem111ou Ka.Mepbl, 
06ec11e•111<1010111ee pocno11111aa1111e npocmeiiwm: u106pa::HCe11111i 110 
11ooy:1e w c•1em c:oi5c11u1e11111:J1x a1:J1•111c111111e.·1b111:J1x 00J.110J1C11ocmeii -
11e .11e11ee I 111111. \IO<Jy11:J me.rn11•1ecKot'o 1pe11UJ1 00:1J1Ce11 
06ec11e•1U(JU/11b (]03.\fO:J/CllOCl//b KO.\IJll)'llllKOl(lll/ c Oll<L'/Oi!l/'lllbl.\111 
.11oiJy.11L1111 11ocpeuc111ao,11 wuubl 110 6o3e noC11eooaameJ1bHO?o 
u111neprpe1ico c 11e1b10 oa.11:J11eiiwe1i nepeiJa'lu pe3)'11bmomo<J 
u111epe11111i zpynnbl ,11oiJyJ1e1i 11a ynpaBJ1J11ou1ee 8bl'IUC'lume.11:J11oe 
ycmpoiicmeo, 1100K111o'le1111oe K 00111101/ w 1111e. MoiJyRb 
l/le.'CH/l'leCKOi!O 3pelllLR 00.1JICeH o6ecne'l/l(J0fl/b 803 . .llOJICHOC/llb 
ocy111ecm<JJlRmb 11ac111po1iK)' .1wiJy.111 mex11u•1ecno20 3pe11l/Jl -
11acmpo1i1<y :JKc:no3111111u, 6a.'la11ca 6e.no20, 1/(JemopaJ11ocn111blx 
cocmaa:1J1101111Li:, n10u1ao11 0611opyJ1Cu8ae.1101i 06..wcmu 
11Jo6pa.>1ce11uR, OKpyz.10cmu oi511apy:>K:uaae.11oii 061tacmu 
11:Jo6po:»ce111lll, nO.l/O:J1Ce1111e 0611apy:>1c11aoe.MbtX 06.wcmezi 
on111oc11me.1bHO opyz opyza. MoiJ,1~1b mexllll'leCK020 3pe11llR 
iJa1J1Ce11 o6ecne'I uaa1111:J ao3MOJ1C11oc111b 11ac111p0tiKu 11a 
0011oope.11e1111oe 0611opyJ1Ce1111e 11e Me11ee I 0 p03J111'111blx 
00111101J111:J1x o6oeKm06 8 ceKmope 061opa, m160 11e .11e11ee 5 
COC/11081/b/X o6oe1'1110(J, COClllOJlllfll.X U3 He Ate11ee 3 p03.7U'lllblX 
<pacp11'1eci.;11x 11p11111m111808. AloiJy.'lb 111ex1111•1ecKo,~o 1pe11u.J1 
<Jo.v1ce11 0U.wc)w11b acmpoe11111:J1.11111111111epc/Jeika11u USB. UART, 
/-wire TTL, 12C. SP/ iJ.1R K0.11.11y1111K01fl11t co a11eu111u1111 
noiJK.·11o•we..111:Jw11 yc111po1ic1118a1111 7) B cocmo8 1106opa OO.?JICllbl 
uxooumb 1111(/Jpoable wu/Jop.11ol(uo11110-ce11copm11e .11oiJ)~'lll. 
11pedcmae.1J11ou1ue co60Li ycmpoiicm8o 110 6me 
npo?pam111pye.110?0 no1m1po.1.1epo u U3Mepu111e..1b11ozo 3,1e.11e11111a. 
lJu</Jpoao1i .11oiJy.1b i)o.1J1Ce11 oa10oa111b acmpoe1111bl.\t 
M11Kpo1w11111po.11J1epo.11 (mok'll1060Jl 'locmoma - 11e .11e11ee 16 MI'lf, 
11111110 owm1:J1x - ue .11e11ee 8 K601i111), uumep¢e1ka1t11 OJJJl 
noiJr:.'110•1e11uJ1 K 811e11u111.11 ycmpoticmaa.M: 11ur/lpoable 11 a11a1o?08blE 
11opmb1, /-wire TTL, pa3beM 11111110 RJ. U.u¢poa01i Mooy.nb OOJ1:J1Ce11 
06ecne•/ll(JCll/1b 803.\tO:JICHOC/11b KO.\L\l)'lll/1'0//1111 c OllQ702U'll/bl,\Jll 
.11oiJy.1JL1111 nocpeocmao.11 1111111bl 110 6a3e 110CJ1eooaame.11:J11ozo 
1111mepqJe1ico c 11e.1b10 oa.11:J11eiiwe1i nepeiJa•111 pe:.J)~'1bma111oa 
11:.J.Hepe11ui1 ,,pynnbl .11ooyw1i 110 y11pae.1J110111ee 8bt•1uc.mme.11:J11oe 
ycmpo1icmao, nod1C110'le1111oe K iJa111101i 1111111e. B cocmaa 1106opa 
<)o.7:JICllO (JXOOlll/lb.' 1111qJp080li .IJOOYllb mOK/110801i KllOl1kl.I - 11e 
.11e11ee 3wm, 111/(ppoaozi .1100)'.7b cae1110011000 - 11e 11e11ee 3111111, 

1f1u/Jpoao1i 11ooy:1b no1111e80,•o npepbt8ome..1J1 - 11e .11e11ee 3111111, 

111u/Jp0<w1i .110U)!flb vam'lllKll l/aema - ue Ate11ee I wm, 1111c/Jpooo1i 
llOOJ'.'lb RCB cae1110011oiJa 11e .11e11ee / 11on. 8) B cocmaa 1106opo 
00:1:>1e11b1 axoo11mb J.7e.11e11mbl 0.7R c6opKu 80K)')1.1111ozo Jar8omo: 
aa1<J')'-llllOJ1 npucocKa - 11e .11e11ee hum, :JJ1eKmpo.11azmm1111:J11i 
K.10no11 11e .11e11ee hum, <JGk)')'.\lllblii 11ococ - 11e .11e11ee /111111. 9) B 
cocmaa 11a6opa oo.1J1Ce11 axoiJ11mb v•1e6NNli K0.11n1eKm, 

Ell11HllU3 Ko.111•1ec1 no 113111CpC1t ltH 
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KpaT1rne np11MepH b1e TexH11tteCK11e xa paKTep11CT11K 11 (PBnO) 

61\.1/0l/ll/Ol/(llli II ceuR y•1e611oe llOC06lle, J1(160p 6116.womeK 
mpex.11ep11bli: ne.111.!H111011 v.1R 11po111om1111upoaa1111R .11o0e1e1i 
.11a111111)1;1R111101111blx po6omoo, a maKJ/Ce npo2pa.1wHoe 
06ecne<teitt1e 0.7R pa60mbl C 11a6opOM. flpozpati1,\1HOe 
06ecne<te11ue 00J1J1C110 o6ecne'luoamb 111pex .. \1ep11y10 0113ya'IU3a41110 
.\toOe.'lll MOllll/1)~1Jll/UOllllOZO po6oma (c )'2ll060li, 
f/,'IOCK0f1G{J0.7Jle1b//Oli II iJe.'lb11lG-Kl/lle.M0111UKOli) (J npOl{ecce 
pa60111b1, 06ec11e•1uoomb 11ocmpoe1111e 11pocmpo11cm6e11110tl 
mpaeKIJIO{Jllll 06UJ/Cel/IJR l/C/10,7/IUll/e/lb/1020 .itexW/113..\10 
.11a11tmy1R1/l/OllllOi?O po6oma, 603.\IOJICllOCl1/b 3000111/JI 
11oc..1eoo<Jame.1b11ocm11 1110•1eK ORR 11poxoJ1Coe111m '1epe3 11ux 
11c110J11111111e.r1b11020 .11exo11111110 .~1ammy1m11uo1111ozo po6omo. 
npozpa.11.1111oe 06ecne11e11ue OOJl:JIC/10 (PJllKl/llOllllpOOOlllb, KOK (J 

omoe.1b11ocm11 6 euoe cpeobl .11ooen11poaa11L1J1, maK u e pex1rne 
.11ouumop1111?a o pea.1b110.11ope.11e111111pu1100KJ110•1e111111.11ooe.w 
.1w11u11)1J1Jlmopo nocpeocmao.11 po601110111exm1'1ecK020 
KONmpo,vrepa. Rpozpm1.1111oe 06ecne<te1111e 0011:J1C110 06ecne11t1BGJm 
603.\IOJIC/IOCtllb 11oc111poe1111J1 zpacjJUKOB 300011/lblX I/ meKJ'U/llX 
0606111e11111?1x 1wopo1111a111 .1ta111m),1J1111101111ozo po6omo. zpo¢11K08 
311al/e11111i cKopocme1i 11 ycKope11uR, i!po</mKoa pc1c11em11blX 
1uc111e11111i 11c1c'PY3Ku. Rpu.!pa1t11Hoe 06ecne•1e1111e 00:1J1e110 
110160.1Rmb woaBomb 11oc:1ec>ooame..7b11oc111b nepeoau:J1Ce11111i 
.1w111111y:1J1111opa nocpeiJcmoo.111106opa KOM0110 8 6.1o<t110-
i'pa¢ll'1ecKo. 11 1111mep¢ei'tce. Y'le611oe 11oco611e oo,1x110 
COOepJ1CQll1b 11amepllaJ1bl 110 pa3pa60mKe mpex.\tepllblX MOOeJlet/ 
.1106ll7bllbtX po6omo6, .11a111111)'.'IRl/1101111blx po6011106 c {JQ3/IU<t11blMll 
m1111a.1111 KL111e.11om111.:u ()'i!.1060JI Kl/He . .1tam11Ka, IWOCK0-
11opaue.1bl/(/JI KU/le.11a111111w, oe.:tblllG-Kl/He.11011111KO, SCARA lL'lll 
pbl'IOJICllWI K1111e.110111uKa. 11J10111¢op.110 Cm10opma 11111.n.), 
1111cmpyKtf1111110 11poeKm11poB0111110 po6omoe, 1111c111pyK1111u 11 

.11e11100111w ocy1ifecma.w1111R w1J1Ce11ep1101x pac'lemoo npu 
11poeKm11poaam1t1 (pac<tembl 1102py3Kll 11 .110.11e111110B, poc'lem 
.11ou111ocm1111p11aoooe, pC1c•1em nopa11empoB i..•1me..\lom11K11 u m.11.), 
u11cmpyK111111110 pa3pa6omKe cucme..11 ynpaw1e1111R u 11pozpa1w11ozc 
06ec11e<1emm ORR ynpaa.1e1111R p o6ot11a.\1u, 1111cmpyKl/UU u 
.11emoduK11 no pa3pa6omKe cucme.11 ynpoa.1e1111J1 c :J.1e..11e11111a.11u 
11ci..yccmoe1111020 11Hme.1:1eKma 11 .11atm11111020 06y•1emm. 
Y•1e611bl 1i po6om-.1w11un.1~1J1mop npeo11a111a<te11 o.1J1 ocooem/JI 
06)"rn1ou111.11ucJ1 ocuoa po601110111ex11111.:11. ORR noc>zomo<JKll 
o6y•WIOU/llXCR K 011e()pe111110 "110CJ1eoy1011J.e..11y /JCl10..1b3080H/JIO 
po6omo6 a npo.11blUL?e11110.11 npou3ooocmae. Ko.!/111/ecmeo oceii 
po60111a .\lllf/1111J~1Jl1110p0 - 'le111blpe. n epe.11e11/el/1Je l/HCl11py.11eHma 
6 11pocmpa11CJ11(Je 110 mpe..11 OCJ/.\I 0011JICllO ynpOG.1R!llbCR UIGZO<Jbt.1111 
iJaucame.'111.1111. Ha11pRJ1ce11ue 11uma11u11 111ozo6blX oa112a111e.'1eti 11e 
60.1ee 12 B. Cepoooo11wme:1b 'lemaepmmi ocu oo.1J1CeH 
o6ecne•iuaamb nooopom u11cmpy.11e1m1a. Yzo.1 no6opoma 
.11w11my:m111opa 11a oc1106a111111 BOKpy<' 6epmuKaJtb11oii ocu 11e .11e11ee 
180 zpaiJycoo. /!1111011peOeReH11J111011o:J1ce1111R .11a111111y!1R111opa npu 
nooopome aoKpyz eepm11Ka.1b1101'i ocu oon:J1Ce11 11cnOJ1b30BOmbCR 
'31/KoOep. Yro.1 noeopomo 30011ezo nw<ta ,1rauuny11J1mopo 11e .lle11ee 
90 zpooycoa. Yzo.1 nooopoma 11epeo11e20 1t'le1ra .11om111y.1Rmopo 11e 
.11e11ee I 00 ?paoycoa. Jl111 onpeoe.·1e1111J1 11011o:J1ce1111J1 3oiJ11e..'o 11 
nepeo11e,•o 1tw 11 .1101111nJ'1nmopa oo.1J1Ce11 11cno.1b3oaombcR 
.-upoci..·on. Y.•0:1 11oaopo111a no 'le111aep11101i oc1111e .11e11ee 180 
c•paoycoe. l(O.'IJICHU Oblll/b 803.\IOJICllOC/11b oc110111e1111J1 C.1teHllbl.\f1/ 
11aca0Ka.11u (11a11pw1ep. vep:J1Came.10 KapaHoa111a 11.t1u 
</1:10.11oc111epa, npucocKa c cepoviJB11<'a111eJ1e.\I, .11e.r:a1111•1ecKoe 
1axeo11111oe ycmpo1icmao c cepoooe11za111e.;1e.11, ycmpo1ic11100 o.'IR 
:1a1ep11oii ?paaupOBK11 ll.711 ycmpo1icmao O.'IR 30-nel/OfllU} . 
. \11111mta:tbl/(/}/ i..·o.11rL7eKJnOl{LIJI c..11e111/blJ\l/I HQCOOKCL\111: 

E11111111ua 

llJMCp CllllSI 

U/111 . 

K o.ri 11•1ecTBC 
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l':}lllHllU3 
Kpanrne np11Mep11b1e Tex1111'fec1rne xapa1CTep11crmrn (PBnO) Ko11 11•1ecruo H3Mepcmm 

1111ea.11a111u•1ecKu1i 1ax8am (npucocKa). -i1exa11111JecK11ii 3ax<Ja111, 
H(ICQVKC/ iJepJIC(/llle.'tb 0.1JI Kapw1om11al.MapKepa/py'IKU, //OCGOKa 

11epexov1110.: o.1J1 Kpeme1111J1 coo.11ec1111w1:>1x Ko11c111pyKmU<JHblX 
iJemaw1i II l\OllC:ltlf')'Kl/lllJ ltaCCIOKCI .'1C1Jep1101i •pa611p06Kll, //QCOOKC/ 
3D-11e•ia11111 (tJ:m pu6ombl c n.wcmul\O.\t PlA c 011a.11empo.11 uwnu 

I, 75 .\Lit). Jl.011J1Ce11 6bllllb oc11a111e11 cepoo11pu800o.11 O.'IJI 
1111ea.11a11111•1ecK020 u 11exa11u•1ecKozo 1ax<Jamo<J, 06ecne•111801ou111M 
opa111e1111e 3a.wa•1e1111020 06'be1a11a oo ope11m 11epe11e111e1111.R, 
1108opo111 11epeMe111ae.11020 06'be1<ma <JOKPJ'i' oepm11Kanb1101/ ocu. 
/(!IR 06ecne•1em1.R rjJy11K11uo11upo<Ja11W1 1111eo.11amu'leCKozo 3ax8ama 
OORJIC€H 6bllllb OCl/{l/1/€11 <JC111p0€1/llOU (J KOpnyC ,ltQl/lltT)'RJl1110pa 
110.111101i. fJ.onJ1c11a 6blmb 803.1tOJ1C11oc111b no0K111o'le1111R 
00110,11/llnleJlbllblX )'C111pOilCf/l(J (uanptl\lep, mpa11C110pmepa, pe!tbCQ 
o.1R nepe.11e111emm po6oma, 11y11bma y npa(JJ1e1111J1 11111110 OJ/CoucmuK, 
Ka1tepb1 MOUlll/11/0i'O 3pe1111J1, 011111u•JeCKOZO 0(1/lll/IJKQ, .110oy11R 

6ecnpo80d11ow oocmyna). Po60111-.MO//lll1JlllflfllOfJ OOJ7J/C€11 
06ecne•1urwmb 11epe.11eu1e1111e 11acaiJK11e11pocmpa11c1118e, 
01\lnl/(JQl/lllO 11acaOKU, 603.\IO:J/CHOC/1/b 110Jl)'IJ€/lll.R Clli'HWIO<J 0111 
Ka.11epb1 II 00111•1111<·00, <J03.llOJICHOCmb ynpaaReHllJl 
00110.111wne.·1b11bl.11u ycmpo1/cm6a1111. Mamepua.1 KOpl1Jlca -
a..110.11u11ul1. flua.11emp pQOO'leii 301/bl (6e1)''lema11a<Jec11020 
u11cmp_l-:\le11111a 11 •1e111"epmo1i ocu) 11e .11e11ee 350 .i111. l/11mep</Je1ic 
1100K.110•1e1111J1 USB ~o.1;)1('e11 u11emb ao3.1tOJ1<.'110cmb 

aamouo.111101i pa6ombt 11 G11euweco ynpam1em1J1. Jl.;111 <J1teumeco 
ynpaa.1euw1 oo.01ce11Obtlllb11peoyc.1ro111pe11 ny.'lbm, noOK.11o•tae.11b1i1 

K po6omy 110 Bluetooth. Ynpa(J,,11110111mi 1.:011111pollllep 0011:J1Ce11 
6btll1b coa.11ec1111L11 co cpeoou Arduino. YnpM .'/J/10111111/ 
1>011mpo.111ep coa.11ec1111w co cpeoot1 npozpaM.Mupo<JQllLl.R Scratch 11 
R3b/KOM npo2pa.11.1111po<Ja11UJ1 C. /l,O.'t;J1Ce11 06ecne'l11Ga111b nooopom 
110 nep<Jbl.11 111pe.11 OCR.II (J 300QHHblli )IZO!l II I/Cl 300Ql/llbl/l yzo.1, 
110<Jopo111110 'lem<Jepmo1i ocu 11Q 3QOQ11111>11/ y zon, oe11xe11ue e 
1wopiJ1111a1111>1 X >'. Z, 11epe.11e111e1111e 11Q 1aoa1111oe paccmoR1111e no 
1<oopo1111a111t1.11 ,'(, Y, Z, nepeiJa'ly OQ1t1tb/X o me1o.yu1e.11 110110J1Ce111111 

y211o<J, 11epeoa•1y 001wbix o me1o.J'l11ux Koopo1111amax u11cmpy.Me11ma. 
/(O.l/J/Celt nOOOepJtCllBC/11/b 11epe.11eu1e11ue (J OeKGplllOGblX 
l\00p0111/(///1a..\· II )'<'!1t1X 110<JOpOmQ oce1/, c 3QOGlll/Oll CKOpOClllblO II 
)'CKOpeu11e.11. T1111bl 11epe.11eu1e11wi (J oeKap1110<JblX KOOpo1111amax: 
O<Jll;JIC€111/e 110 mpaeKmopuu, 0811JIC€/llle 110 11pR.1101i .11e;m:oy oay.1111 
mo•1Ka1111, nepe11p1:>1<?1J<JQ1111e 113 mol/lo.'11 11 mO'llo.)' (11epe11oc 
o6'beKmQ). Kopnyc oo.1;)1('e1161>1mb<J1a11111111e11110.11 ucna711e1111e 
(K.7aCCQ 11e 111/J/Ce /P20). 

H a6op uo:1J1ce11 6wnb 11pe011Q3HG'le11 01111 npo<Jeoemm y1Je611b1x 
JO//Rl1lllli 110 u3y•1e111110 OC/108 JtexampOllll/<11 II po601110111exHl/KIJ, 
11paK11llt•tecKoi'o np1we11e1111J1 6010Gb1x 'JJte.A1e1111100 JJ1eK111po1111K11 u 
cxe.iiomcx1111K11, a muK:J/Ce 1101160,we pacnpoc111pQ11e1111oii 
) .'le.Me111111101i 601bl II OCHO(JHblX mexmt'leCKIL\: pewem11i, 
11pu.11e1me.1 tb/X 11p1111poeKm11pooa11111111 npomom111111po8QHllll 
pQ3.11J•t11b1x w1:J1ce11ep11blx, 1w6ep11e1m11JecK11X 11 acmpa11<JQe.111>1x 
cucme.11. B coc111Q8 llQ60pQ oo.7J/Cllbl <JXooumb KO.\t11.7eKmy10u111e 11 
ycmpot1c111aa, 06.WOa/Olljl/e KO/IClllPJIK111//81/0li, 'J.?eKmputteCKOli, 
a1111apam1101i II npocpmt.\IHOli C06.\1€CllllLllOC111bl0 Opyz C Op)'ZOM. 
B cocmaa 11a6opa OOJ1;)1('e11 <JXoournb KOMIVleKm Ko11cmpy Km11<JHb/X 
'J11e.11e11mo8 to .11emar111a c),m c6opK11 .11aKema MWtlll1Jll1Rl/ll01111020 
po6oma ll KO.lfll.1eKm .11ema'L7U'leCKl/X KOllC111p)'KITIU<Jllb/X 
J,1e.11e1111100 o:IJI c6opK11 ,\IQKema .110611 .. 1b110W po6omQ. B cocmaa 
11a6opa 00;1.'1c111.J1<1xo011111b11pu<Jooa paJR11'111ozo m1111a: .11omopbl c 
u11111ezp11po8w1111>1.11 lLW 011ew111L11 OQll11J111<·0.11110.1o:J1Ce11t/Jl - 11e 

I 
.11e11ee 2111111, c:epov11puao0 6v.111111mi - 11e .11e11ee ./mm, cep8011p11<JOO 
.11a1b11i 11e 11e11ee lwm. 11p118o0 c BO:J.\IO;)l('lfOC:mblO y11pu<J.1e1111R 8 
111u.:?080.11 peJ1CtL11e 11e .11e11ee lu1m. 8 cocmaa 1t06opa iJ0:1:>1e111>1 

111111 • 15.00 
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x~ n/n 06opyJJ.oan1111Sl Kpanmc 11p11MepHb1e TeXHH'lecKue xapaKTep11cn11rn (PBnO) Kon11•1ecTao 
(PBnO) 

113Mepe11m1 

BX0011111b Jlle..\lell/llbl 0.7Jl c6op1rn (JOKYY.MHO?O 3(JX(JOJ11a: BaJ()ly.H/1(1}'/ 
np11cocKa - 11e .\le11ee hum, 'J.1eKmpo.uoz111111111b/ ti K.Wno11 - 11e 
. 11e11ee Jui 111, BOk)')'.\tHbl 1i 11acoc - 11e .11euee I mm. 8 cocma<J 
11a6opa OOJIJ/CllO axooumb -;.1e\le1111111(1fl 6030 iJ11J1 
npo1110111u11upoeo1111J1: 1i101110 O!IJI 6ecnae1111020 
npo1110111111111poea1111J1. K0.11n.wK111 npoeoc)oe pa1w<1110,•o 11111na 11 

iJ:n111b1 Ko.11111eK/I/ pe311c111upoo. 1w.11111e1011 ceemoc)uo()O<J, 
ce.1111ce<?..11e1111111b11i 1111duKamop. c)uc1wezi )f(K-11111110, K11011K11 - 11e 
.\le11ee 5111111, 110111e1111110.11empb1 - 11e .11e11ee 3wm, 1111ifJpaKpac11bl1i 
00111'111K - 11e .11e11ee 3111111, y.1bmpa3eyKo<Joti oom'lllK - 11e .11e11ee 
3111111, c)a1111111K 111e.1111epamyp01 - 11e .11e11ee I wm, iJam1111K 
oc<Je111e1111ocmu - 11e .11e11ee I wm, .\IOOJ~7b Bluetooth - 11e .11e11ee 
I 111 m, .11oiJy.T1b 11 K-11pue.u1111Ko - 11e .11e11ee 1111 m, .MOO)J.7b If K-
nepeoa111•111Ka e <Juc)e KH0110•111ozo ny11bmo y npawe11t1J1 - 1111111, 
aKk)'Al.Y.'IRmop - 11e .11e11ee I wm, 3opJ1011oe ycmpo1icmao - 11e .11e11ee 
hum. 8 coc111a<J 11a6opo OORJ1Ce11 exoownb .11;1.1bn111oa111'111K OllJ/ 
11111epemm me.,1111epamyp&1 11 awx11oc11111 OKpyxoio111e1i cpeobl -
11e .lle11ee I u1111. Al;~1bm11oam•mK oo.r1xe11 0611000111b ecmpoe1111bl.M 
.1111KpoK011111po;111epo.11 (mmw10eW1 •tacmomo - 11e .11e11ee 16 1\lfri1, 
ww1a c>w111wx - 11e .11e11ee 8 K601im), 1111111ep</Je1ica1111 o.r1J1 
1100KJ11011e111m K e11e111111L\I ycmpo1ic111acw: 1111c/Jpo<Jble u 011(1//0i'OGbl~ 
nop111b1, I-wire TTL, pa:JOe.At muno R.J. B cocmo<J 1106opo 0011J1ce11 
exooumb K0.11nT/eK111 y1111eepca.11b11blx <Jb11111c.rnme.·1b11b1x .11ooy.1e1i, 
11peoc111aa.1nJ01111Lr co601i 6010oy10 mamy, n.wmy pacu111pe111m o.'IJI 
cemeao,•o aJa1w ooe1lc111<J11J1 11nwmy11o(k .. 110'1e111m cu1ooozi 
11a,•pyJK11. BxodJ111111e B Ka1111.1eK111 y c111po1ic111oa oo.1x11bl 
06.woomb 0011oap e..11e111101i Ko11c111pyK11111a1101i, 3.T/eKmp1111ecKol1, 
annopa1111101i II 11pozpa1t.\ll/Oli COB.\leCll/11.110Cll/blO opyc c Op)'i!OAI. 
Ea.JOIJllJI 1111wm1 y1111aepca.l/b11020 aw•111CJ111111e,1b11020 .11ooy11J1 
oo..r1J1c1w npeiJc111o(JJ1J1111b co6ozi npoi!pO.M.MttpyeMwti k·o11111poJ1J1ep a 
cpeoe Ard11i110 /DE 1m11 a11a.T/oc>11<111&1x cao600110 
pac11poc111pwme.11blx cpeoar pa3pa60111Ku. 5o308(1fl mama 
0011J1c11a 06.riaoomb acmpoe11111:J1,1111 1111111epcjJe1ica.1111 iJ.r1J1 
1100K.'11011emm lfLl(jJpoeblx u 011a.10wBwx yc111po1icme, 
ocmpoe1111wN111111111ep</Je1ica.;1111 USB, UART, !2C, SP/, I-wire TTL, 
Bluetooth, IViFi. n.riomo poc11rnpe1111J1 0011J1C110 06ecne1111oomb 
603MOJ/CllOC//1b llOOK.'llO'leHllJI y1111aepCGJlbl/Oi!O 6bl'll/CJ/lll/l e.J/bH020 
.\100.)IJIR K ce11111 nocpeocmB0.\1 1/l/l/lepif;e1ica Ethernet. n :1amo 
pacw upe111m oo.1J1c11a 06:1aoo111& nopma.1111 eeooa-ablaooo o.w 
1100K.110•1e11w1 1111c/Jpoablx 11 a11aRO<'O<Jb1x y cmpo1icme, 1111111ep</Je1ic 
SP/ 11 <JOJ.110J1c11ocmb10 noOK.7/0'leitllJI a11eumezi Kapmbl 11a.11J111111. 
n.1w11a pac11111pe1111R o.m 11oOK.11o'le1111J1 c1Lrioeo1i 1iac>p)'3Kll oa'IJK:llO 
06ec11e<111rw111b <JoJ.11ox11ocmb npH.110<0 nOOK.'llO'leHz/Jl e11e11111e1i 
CIL'IO(IO/t IW<'PJ'3Kll, 0 lllOKJ/Ce pe<•y1111pye.1t01i l/Ocp)'3Kll 
nocpeocm<JOM PWM 1111111epcjJe1ico. B cocmoa 1106opo oo.'IJ1ce11 
Bxoo11111b 11poc•pa11.1111pye11011i K01tmpo11J1ep, 06ecne1111eoiou1111i 
00J.110.J1c11ocmb OlY111ecma1J1111b pCJ3pa6omky npozpa.11.1111020 KOOo, 
11c110.7bJ)'Jt 1111c111py.He111nop111i cpeo pa3pa6om1w Ard11i110 /DE u 
M ongoose OS u J/JblKOB 11po2pa11.1111poao111m C\C++, JavaScript. 
fipozpa11 ~111pye.11b11i K011111po.7.7ep oo.1J1ce11 06:iaoo111b nopmwm O.T/R 
noOK.'11011e11w1 1111cjJpoab1X u 011a'IOi!O<Jb1x ycmp01icme, 
8C111pOel/llb/Mll npo2pa11.1111pye.. \lbl.\111 Kll0/1KGMll 11 

3.7eK111poA1exo1111'leCK1L1111 .11ooym1.1111 ORJI op20111/3Glfllll c11c111e..11b1 
py1111ozo y npaa.7e111m, Bcmpoe1111b1.1111 npo2pa.M. 1111pye..11bt. 1m 
cae1110011oiJa1111 iJ:1J1 u11iJuK01111u pa6o'leco peJ1Cll\·10, ecmpoe1111bl.1111 
u11111ep</Je1ica1111 USB, USART, 12C, SP/, I-wire TTL, ISP, 
Ethernet, Bluetooth, /ViFi. B cocmaa 11a6opo oo.1xe11 <Jxoo11111b 
.11o0yRb 111e.x1111<1ecKozo 3pe1111J1 , npeocmoe.1R10111111i co601i 
Bbl'l1tCJ111111e.'1b11oe y c111po1icmao co acmpoe1111&1M 
.1111Kponpo11eccupo.11 (K0.7-60 Roep - 11e 11e11ee ../111111, •1ac11101110 Rapa 
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Ha11~1e11 oea11 11e 
ElUHlllU3 

J{g n/n OOOp) .UOBfi llllSI KpaT1rne np11Mept1bte nxt1 11~ecK11e xapah'"Tep11cr11K11 (PBCTO) Kon11•1ecnw 
(PBnO) 

113MCpC1111SI 

11e ,\/eHee 1.2 TI'!/, o6be.\t 03Y - 11e .~1e11ee 5 ! 2M6, o6oe.M 
acmpoeHH01i 11a1t111m11 - He .uenee 8T6), u11111ezpupoaa111101i 1w,llepo1i 
(.\ra1<ciwa.1b11oe pa3pe111em1e a11oeono11101<a, 11epeoaaoe.1to20 no 
11Hmep¢e1icy USB - He .\1e11ee 2592xl94./ eiJ.) u 011m11'lec1>01i 
cucme.\/Oll. Mooy.?b me.xJIU'leCKOZO 3pe1111J1 oo,1:>1ee11 ofiwoomb 
C06.\teClllLl.MOC111blO c pa3..711'111bL~W npozpa11;1111pye.\lblJ\IU 
KOHmpo.wepa.1111cno,\IOll(b/O1111mep¢e1icoa - I-wire TTL, UART. 
12C, SP/, Ethernet. Moo)~1b 111ex>111'1eCKOZO 3pem/J/ oo.1:>1ee11 
06ecne1111(Ja111h c1b1110.7lle1111e acex 113.~1epe11111i 11 Gbl 1111c.r1e11mi 
nocpeocmao. 11 i.:06cnun1111blx (Jbt 'lllC. ntnwll bll blX ao1uo:J1c11oc111eit 
acmpoe11110?0 J.1111>ponpo11eccopa. Mo0yJ1b 111e.rnu'lec1<ozo 3pe1111J1 
00.1:J1Ce11 06.IGOlllrtb 603.\fOJICllOCnlblO 1<a11.11y11111<0l/llll C 
a11aw211•111b1.1111,\100)~1Jwu nocpeocmao.11 u11111bl 1m 6a:Je 
noc.7eoo80111e.•1b11ow 1111mepc/Je1ico c 11e.1b10 i)aribneuwezi 11epeoa'l11 
peJ)'ftbmamoG u3.11epe11uu 2py11nb1 MooyJ1eu 110 ynpa6llJ110Ufee 
6bl'l11CJ11.1111e11b11oe yc111po1icm60, 1100K1110•1e1111oe K 00111101/ 111une. 
Alooyllb mex1111•1ec1<ozo 3pe1111J1 oo.ri:>1ce11o6ecne•waomb11acmpo1/1<u 
peJ1c1L11oa pa6omw - 11acmpouAy :JKCl103lll/UU, 6a.ria11ca 6enozo, 
11aemopa311oc11111blx cocmaa.1R10U/llX, mou1ao11 0611apy:>1cuaae.\101i 
06,wcmu u306paJ1Ce11L1.R, OKpywocmu 0611apyJ1Cuaae.1101i o6nacm11 
U306poJ1Ce11w1, 110.10:J1Ce1111e 0611opy.J1Ct180eJ.tb/X 06.'lacme1i 
Of1/llOClll11e.7bl/0 opyz Opyza, .\lallll/llHOe 06y•1e1111e nopauemp06 
11e1ipo1111b1x ceme1i 0:111 06Hap)'J!Ce11L1.R 06be1<111oe, </Jop.uy u 
JaKooupoaa1111b1e 111a'le1111J1 06uopy:>1cm1ae.\lb/X .11apKepoa muno 
Aruco, paJ.11epb1 0611apy:>1cuaae.lfb1x OKpy:;1c11ocme1i, Kaaopamoa u 
mpey20J1b1111Koa, napcmempo6 K011mpacm11ocmu, pa111epo6, 
Kp118ll3/lbl II llOJIOJICelf llR poCl103H08(1eJ.lblX .'lllllllli. Ha6op oo.1:;1ceH 
06ecne•111aamb fJ03.110J1C11oc111b pa3pa60111Ku .1rooeJ1u .1106zL01b11020 
po6oma, y11pu<J,we.110ti a FPV-pe.JJC1we nocpeocm60.11 
11pozpa.\l\lllOi.'O 06ec11e11emm o.7.Jl 11epco11a.rib11020 KO.\tnb/Omepa u 
.\t06w1b11b1x ycmpo1icma 1ta 603e OC Android 1m1 !OS, 
06ecne'l11rJ010111~'0 603.llOJJCHocmb ynpa6J1e111m .1106u1b11bl.11 
po601110.11 11 6cmpoe1111bl.11 ,11am111y.r1J1mopo.11 nocpeoc11160.11 
c'pO</JU•teCtCOZO /111111epc/Je1/ca, (JKJl/0'10101//IL\I (J ce6fl ll060p K/10/101( U 
nepe1<.?IO'IClll1eJleti, OJICOllcl/lllK, 06/IOCl/lb OJIJ/ 011106pa:J1Ce/ll1Jl 6uoeo. 
Ha6op om:J1ce11 06ecne•1118a111b 603.uo:>1c11ocmb u3y•1e11UR oc11oa 
prupa60111h·11 11po,•pa1w11blx u onnapa11111b1x K0.1111J1eKcoa 
1111:>1eeuep11b1x cucme.11, pe111e11111i a c</Jepe " lf11mep11e111 aeu1e1i", a 
mOKJ/Ce pewe11111i a 06.10cmu po6omomex1111K11, uci..yccmaeH11020 
u11me.1.1e1<111a 11 110111111111020 06yi1em1J1. B cocmaa 1106opa OOJIJ/CJIO 
IJXOOl/nlb noco6ue 110 113J'lel/U/O OCl/O(J ')J/€Klllp01111Kll u 
cxe.11omex11111<11, peutemni a cc/Jepe "1111mep11em aeu1e1i", 
pa3pa6on11\1/ 1111pomom11nupooa11wo .11oc)e11e1i po6omoa. B COCll/Q(J 
11a6opo 0011.J1C110 6Xooumb noco611e no 111y•1e111110 oc11oa 
pa1pa6om1-.·11c11c111e.11111e.rnu•1ecKoc:o 3pe1111J1 11 :i.?e.\1e11111oa 
l/CK\'CCl1l(Je11110i.'V 111111/e l'/l!KlllQ. 
Po6omo111ex1111•ie1:1>111i 11a6op npeu11a111a•1e11 o.1a 111y'le1111R oc11oa 
po60lllOflleXl/llKU, oema'/l!ll, .V3.70(J U .11€XOllU3.\106, l/e06XoOll\lb/X 
0:1R co3oa1111J1 po601110111e.~m1'lec1<11X ycmpoucm8. Ha6op 
npeocmaa.7J/em co601i K0.111t1eKm cmpyKmypnblx 3.7e.11e11moa. 

06pa30aame..1b11b11i coeiJ111111111e.?bllb/X 3;1e.11e11111oa 11 3!1eKmpomex1111'1ecK11x 
1'0/tcmpyKmop o.rn Ko.1111011e1111108. l!a6op n0360JIRem npoaor>11111b :J1<c11ep1rne11mb1 110 
npaK/llllKU 6'IO'll/O,'O 11peo.11e111y cp113111<a, co1oonamb 11 npozpmwupoaamb co611poe.11b1e 

ltl 111 • ./5.00 
11pozpa..11.1111po«c11111Jl c . 11ooe..111, 11.J K0.\111011e11111oa. axooJ1Uf1Lr a e<'o cocmaa, pa6o'lue 
KOMIV/eKm0.11 .11o0e.w ,11061L1bllt>IX II Cll/Gl/UOHOpllblX po60111omex1111'1eCKUX 
001111/UKOB yc111po1ic111a c aGm0.\1mm11upooa1111bl.H ynpa6.7e11ue..11, 6 mo.11 '111CJ1e 

llG KO.'liJCll0.11 II <')'Ce/11111110.\I XoOy, 0 nlOKJ/Ce KOl/CmpJKl/Uli, 
OC/1060111/blX 110 l/C/I0,1b30(JQl/UU p03.1U'lllb/X 611008 nepeiJlI'I (a mO.\I 
•111CJ1e 11epaR'lllblX 11 3)'6'1amblx) o 11101<:>1ce pbi'IO~oa. Bcmpoe1111ble 
6ec11poaoiJ11b1e cemeable peme111m (!Vi-Fi 11 Bluetooth), 
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H am1e11osa1rne 
EJlHH11ua 

Kn n/n o6opyJ:lOB3HIUI KpaT1<11e np111\1ept1ble TeXH1t 'lec1rne xapairrep11cr111<11 (PBflO) KOJJll'lCCTBC 

(PBnO) 
113MCpCH11!1 

003.MOJICllOCll1b Ulllllei!pGl/l/U C 6eetV/Gll1/lblM 06J1a•111blM flQ, 

06ecne•maa1om ao:JA10J1c11oc111b npaK111u1Jeci.:020 u3yr1emm 
mex110.102111'i 1111111ep11ema ae111e1i u oc11oa uccyccmae1111020 
wm1e.r1J1eK111a. 06ecne•meoemcR ao:JA10J1rnocmb 06beou11en11.R 

11eCKOJ/bKUX po60ll108, C06pOflllblX 113 n0006HblX 11a6op08, 8 zpynnbl 
C cemeBbt.\1 83all.MOOe1icm811e.11. fipeOyC.MOmpena Onl/UOHa.7b11aJ/ 
803J\IOJICHOCl/1b poc11111pe1111.R 00110Jl/11/111eJlbllbL\IU KOMl10He11ma.1111 
(11e 6XOOflll{ll.Mll () c111011oapm11y10 KOMJVleKT/101/lllO), 110360//RIO/l{IWll 

U3)"/Gl1lb mex11111JeCKOe 3pe11ue 11 npOMblU1J1e1111y10 po6omomexm11<y. 
fipeO)'C.\IOlllpeua 803.MOJICllOCl11b pa60lllbl 11a6opa C 
OOnOJ/1111/11eJ/bHbWU 06.701/llb/Mll CepBUC0.11111. fipeoyc.11ompe11bt 
.\1111111.M)l.\1 06a 11po?pCL\WUpye.11b/X K011111pOJ1J1epa 8 IVIOC/11UKOfJblX 
Kopnycax, n0Jao.1mou111x 0011oape.11ef//10 co:Joaaamb 2 <Jap11a11ma 
po6011100 pC13-711111/0(!0 11031101/eHllf/, IL\te/Ollfl/X 803.MOJIC110Clllb 
pa60J11bl KOK() 110/llOKOOO.ll pe:JICZL\le, /11(/f{ II Q81/10HO.\lllO; 
no3BOllJ110111ux peOJ1l/3080lllb 06y11euue npo2pa.111Atupoea11wo 8 
11eCKOllbKUX cpeoax p03pa6omKll HQ p03l/111/llb/X f/3b/KOX (K 
11pu.i11epy, 8 cpeoax A/block, Arduino IDE, ua fl3b1Kax Scratch, C, 
Python, micro Python). KaK .11u1111MyM 001111 u3 Ko11111poJ1Repo8 
zu11eem 8Cmpoe1111y10 onepal(1101111y10 cucme.111y, <Jcmpoem1ble Wi-Fi 
11 Bluetooth, nopm a.rm nooKJ110'1e111m noc.11eoo<Jame.11bHO 
coeowme.~tblX a11euo111x ycmpoi'icm8 (fie .weuee 20 OOll08pe.111e11110 
nooKJ110 1iae.MblX ycmp01icm<J). KaK MlllllL\/)'./11 oouit 113 
Ko11mpoJ111epoa 11.J\teem B03 . .110J1C11ocmb 0011oape.A1e111101i 3a11uc11 11e 

.11e11ee 8 npozpa.H.11, c ao111ox11ocmb10 11epeKJ110l/e111111 .Me:>icoy 
fllL\/U. KaK .Mw111.My.ll oow1113 1.;0111npOJ1J1epoa 11-11eem 
/I0.7f/Ol/<Jem11bl1i iJ11c11:1e1i (JPS). no360RRIO//fl/U 8bl800llnlb 00111/ble c 

oam•1ui.:oa o 811oe ma6m111 u 2parj;11KO<J, a maK:Jtee co3oaeamb 
8c111poe1111b1e a K011mpoJU1ep auoeou2pb1. KoJ1u•1ecmao ce11copoa u 
ucnoJ1m1111e11bflblX ycmpoikma, acmpoe1111b1X o oou11 113 
Ko11mp0Ju1epoa, - 11e .11e11ee JO 111111. 06u1ee KOJ/Ul/ecm8o :JJ1e.11enmoa 
<J 1106ope 11e J11e11ee ./00 u1111., a 1110M •1uCJ1e nooKJ11o'lae.\lb1e t.1ooyJ1 11: 

- Bluetooth AIOOYJlb, - 080liHOli oam•tUK J/l/111/ll, - y.T/bmpa38)'K060ii 
OGl/11/llK paccmOR/11/J/, - OG/111/llK I/Gema, - oam•1111< KGCOl/l/JI 
:J11eK111po.Hexw111•1eci.:111i, - IR .11ooyJ1b, - .uomop noc11101111nozo moKo 
c peoyKmopo.11 - 11e .11e11ee 2 111m., - cepaonpuaoo, - nynbm 
oucmo111111of/11ozo y11pcume1111J1 JR. Ha6op OOJ1:J1ce11 6blfllb 
)'KO,\l/1.7eK/J/08QH QKky.\1y,111111opHb1.\1ll 6amapeJl.Mll. llpo2paHMHOe 
06ecne11e1111e, 11cno.1b3ye.11oe OJ/fl npo2pa.MMZ1p080ll11J1 co6upae.11b1x 
po6omomex111111ecK1.cc .11ooe.11e1i u ycmpo1ic111a, 00J1J1C110 6brnlb 
oocmynuo OJIR 6ecn.1am11020 CKQ•/U(JQ/lllfl 113 cemu H11mep11em ll 
110C//eO}'IOllfe20 llCl10Jlb308011UJI. 

B cocmaa 8XOORm: Ceucop Tun J ne t.1e11ee J wm., 06ecne•1118oem 
eo11t0J1c11ocmb p ezucmpai11111 cu2110J1a :;)JleKmp11'1ec1<01i 
aK111ue11oc111u .llbtlllt/ (311eKmpo.11uo2pOA1Mbt, 3Mr). Pe2ucmpai1uR 
00:1:J1c11a ocyuiec1118JlnemCR 11e1111aQ311G110, cyxu.Mu :J.n1<mpoom111. 
J/.O.?JICJ/{I /l,\tel/lbCJ/ (JQ:J.\IOJIC/IOC/Jlb Kpen;1e1111J/ K pyKe •1e.10ae1<a, 

1/1110 iJo:IJICllO {)a<JC/11/b <103,\IOJICllOC/1/b pecUC/1/pUpOBO/Jlb 
J;1eK111p11•tl!CK)llO {IKl/lll(llfOCl//11.\tblllllfbl a 0611ocmu, /taO KOlllOpoi":i 
pacno.T1a2aemCJ1 Kpen?e1111e. llpu 11a11pRJ1Ce11uu .1tblllllfbl oo.1J1C11a 

Y11e611cm 11a6opamop11J1 6blll1b 06ecne•1e11a 803MOJICllOCll1b fl(l6JllOOef/l/JI nyl/llOCf/IU Cl/21/0J/Q 
111111. Jj.00 

no 11eiipo111e.i:110.10cuu (111.e. np11cymcm811e 3M!), npu pocC11a611e11uu .11b1Ull{b1 - ee 
0111cymc111a11e. Ce11cop Tun 2 11e ,11e11ee J wm., 06ecne'l11aaem 
001~10J1c11ocmb pe2ucmpo1111u c112JJOJ1a ¢011101111em1n.\102pa11.1-1b1 
{(f)lll) on11111'leCK11..11 nyme.\I, 30 Cl/em U3.11e11em1J1 ompoxen11020 
om Kpoae11oc11b1x cocyooo c<Jema, o6oeAt KomopblX ll3Jlre1111emCJ1 
1100 eo3oe1icma11e.i1 n_)'JlbCOB01i BOJ/Hbl. Ce11cop OOJ1J1ce11 6bllnb 
06ecne11e11 603.llOJ/CflOClllbIO Kperuem/Jl K noiJywe11Ke nOJ/blfa 
l/e.w6e1<a. Ceucop T11n 3 11e ,\1e11ee 1 111111., 06ec11e•111aaem 
(JO:J.\ IOJ/Cl/OC/11b f)ei!llClnfJCU/l/U Cl/i!llOJ/Q ::JJteK//lf)OKOf)OUO?/JC/Al.\fbl 
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Ha11Me11oaa1111e E!l11m1u.a 
.N"2 n/n OOOpy!lOB311 llSI KpaT1me np11Mepttb1e rexuu•1ec1rne xapa""Tep11CT111<11 (PBnO) Konnlfecrnc 

(PBnO) 
11JMepeH1m 

(3KI') 11e 1111ea311e111:>rn cnoco6o.M, pezucmpaz1uu 1, 11 u 111 
omeeoe11ut1. Ce11cop Tun -I 11e J1te11ee I w111. 06ecne•111eae111 

603.MOJ/CllOClllb: pei!11Cmpar1uu Cl/21/ClJIG KOJ/Cll0-2ClJ/b8G11/l'leCKOii 
peaKzfllll (KrP), pezucmpaz{l/Jl KOmopo20 ocyu1ec1116Mle111CR 11a 
110ClllOJlllllOAI /llOKe; 1700KJllO'lellllJI K fneJIY lfeJIOBeKa c 110.\10Ll/b10 
cyxux 3JleKmpooo8. Ce11cop Tun 5 11e Me11ee I u1m., 06ecne'l11eoem 

803MO:J1C11ocmb: pewc111paz11111 c11211w10 '3J1eKmpu11ecK01/ 
aia1111a11ocm11 M03c>a (33r) c 110.1t0U(blO cyxux 11eu118G3ll8J1b1x 
'3J1eKmpoooa: pec>11cmp01111u 311eKmp11'1ec1wzl o,.;mue11ocmu p03Hb1X 
00:1e1/ M03W. Ce11cop Tun 6 11e .11e11ee I lllm., 06ec11e•111eaem 
(J03AIOJ/CllOCl/1b.' peC'llCmpalfllll Cl/21/(IJ/Q KO.TJe6aHLIJI 2pyo1101/ K..?el/IK71 
(Ce11cop 01>1xw111R); 011peoeJ1emm 'locmo1111:>1 ob1xaH11J1. 
Ycmpozlcmeo Ul/J/ c6opa 001111blx om ce11copoa u nepeiJa'lu Ha 
11epco11aJ11:>11b1ti K0.1tn1:>10111ep 06ec11e•111eaem 803MO:>te11ocm1:> c6opa 
uo11111:>1x 0111 noiJKJ110•1e11111:>1x K 11e;11y ce11copoe u 0111npa8K)I 
110.r1y•1eH11b1x oaw11:>1x 11017K l7oiJ1u110•1e11ue 11e11mpCl111:>11020 .11ooyJ1JL 

K nK OOJIJIC/10 ocy111ecnumRl17bCJI c 110.MOlt{blO USB-Ka6eJIR. 
Ycmpoiicmeo 011J1 c6opa oa1111blx 0011:>1c110 1wem1:> 2aJ11:>e01111•1ecKy10 
1130JIR1/l/IO 0117 n K, o6ecne'IUBGll1b (J03J\/O:JICllOCl/1b 0011oepe11e111w20 
1100KJ110•1elllm anwm1:> oo ./ ce11copoe. Ka.11ciJ1:>11/ 113 exoooe 
Ycmpoi1c111aa 011J1 c6opa <)01111blx oo.7JICHO zLMemb 2al11:>Ba11u'lecr.y10 
U30JIJl1/lllO (06ec11e•1e11ue .lleJICKQ//ClJ/bllOil 2ClJ/b8aJlll11eCKOLi 
U30!1Jl7fllll). nooKJ110•1e11ue cencopoa K YcmpotiClll(f)I OJ/JI c6opa 
ow1111:>1x ocyu1ecm<JJ1J1e111CJ1 c no.110111b10 cne1111C1J1u3upoeaHHblX 
pa30e.i11oe muna LEMO, 06ecne'luea10111ux npaewi1:>11ocm1:> 
nOOK..7/0'le//11.Jl pG3be.~ta II CllU:JICGIOllfZCC p11CK Cfl)l'IGLl/1020 KGCQllllJI 
paTbe.1106 lllOK011pO<JOOJIUIUX 11acme1/, a 111GK:J/Ce 06ec11e'll/8G/OllfllX 

3GUf11111)1 0111 11eCGllK/fl/OHllp08Gllll020 1100KJllO'lel/llJI K 
11po11380flbllb/At yc111po1ic111ecw. MooyJ11:> « K11011Ka» 11e ,i1e11ee I 
111m .. o6ecne'luaaem ao111o:>te11oc1111:>: pa3Mefl1Kll pez11c111pupye.A11:>1x 
Cll?HCl!IO(J. /{o.111'1ecmao pa3.\te'lae.llb/X COC1110flllll1i Cl/2HC1J/G 
iJoJ1:>1c110 6w111:> 11e ,11e11ee 3-x pa3J1u1m1:>1X Ka111e2opwi. 
Ycmporicm<Jo OJ/JI pe211cmpw11111 ap111epuC1J11:>11020 iJaa;1e111m 11e 
.11e11ee I 111111. tvfemoou•1ecKoe noco6ue, Komopoe oo,1J1c110 
COOep:J1CClll1b 11e .11e11ee 30 
,1a6ooa111ooub1xl 11oaK11111•1ec1mxl oe.wo11c1110a11uo1111blx oa6om. 

06ecne•meae111 npo8eoeH11e y'le611020 'JK0110211'lecK020 
,1101111111opu112a 1111cmpy,11e11111an1:>f1bl..1111 Memoocmu. Ha6op 
11pu,11e11Re111CJ1 11p11 113)/'lel//lll 'JKO!I0211ZI, 6110J1021111, XlWl/11, 
zeo2paq;1111 u np11pooo<JeiJefllJJ1, o maK:>tee 011J1 w1011euiJyw11:>111:>1x 
llCCJ/eOOIJC/f/1111 II npoeKlllllOzi OeJ1me.TJb/IOC/11ZI UIKO/lblll/KOB. 
Ko.111'L?eK111a11w1: 6ec11po80011ou .11yi11:>11111iJa11111UK no 
'JK0.702U1/eCK0.11)' .\/0fllll110p1111i!)l C 8-10 (JC111pOellllbL'1U OOm•/UKCWll: 
JI01111/UK l/llt11pa111-110HO(J Jlamt/llK XllOpllO-UOf/O(J /(am•tUK pH c 
ouana10110.11 ll3Mepe1111J1 He pee '1€M 0111 0 00 I 4 pH Jiam'IUI{ 
e.llaJ1C11oc111u c 011ana30110M u111epemm 0 ... /00%j]am'l11K 

~11Cpp06CIJI 
ocaeu1e1111ocmu c ouanCJ.30110.w u111epe111m 11e y:;1ce 'le.11 0111 0 oo 

Iia6opa111opz1J1 no 
I 80000 11K Jlam•111K me,1111epamyp1:>1 c 011ww30110M 113.11epemm 11e 

111111. 15.00 
y:J1ce •1e,11 om -20 oo + 1 ./OC Pa111'1L1K 3;1eK111ponpoeoou.Mocm11 c 

3KOl1021111 
011an03011aM11Z13.\lepe11111111e )?tee 'le.At om 0 oo 200 ,\IKC11; om 0 oo 
2000 .11KC11: 0111 0 oo 20000 .11F<C\1Jia1111111K111e.A111epa111yp1:>1 
0Kpy.;1c1110111e1i c:pl!db1 c: d11uncnu110.11 U:J.11epemm 11e y:J1ce 11e.\I 0111 -
20 oo + 5UC 0111oe.·11:>11b1e oum1111K11 11 ,11y11b111udam'lur.11: j]am'luK 
3ayKa c c/;y11K1111e1i 1111111ezpupoaa11z1J1 c 011011030110.11 u1 11epe111JJ1 
'lac111011111e A1e11ee •te.ll om 50 T11 oo 8 Kri1; Jiam•mK e.1ox11ocm11 
110•181:>1 c 011a1103011a11 111 \1epe11uJ1 11e yJ1Ce •1e.11 om 0 oo 50% 
Jiam 11Z1K oKucu y 211epooa c 011anCJ30110M u3A1epem1J1 11e y.>tee 'le.M 
0111 0 oo 1000 ppm My:11:>T1111oam•1Z1K 01111111•1ecKoii n;1om11ocmu u 
.11ym11ocmu co 8c111poem11:>L\IU oa111 1111Ka.Alll: Jiam•wK on11111•1ecKoii 
1L'1011111ocmu -170 11.11 c 011a11030110,ll ia.~1eoe11tm om 0 oo 2 D 
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Ha11Me11ona1111c EJlllllllUll 
x~ n/n o6opyJlona 111rn Kpanme np11Mep11b1e TCXlllllfCCKllC xapaK"repllCTlll\11 (PBOO) Kom1lfec1 no 

(PBnO) 
llJMepemrn 

aam•llf/( on11111•1eCK01i 11701111/0Cmu 525 WI c OUQJ1G30110..\I 
/13.\tepelll/J/ 0111 0 00 2 D aam'llll( onmtl'leCKOU /t'/01111/0Cf11tl 630 /Lii 

c ouana30HO.ll l/3..llepe11u11 om 0 00 2 D aam'IUK .11ym11ocm11 
pacmaopoa c 011a11a30110.\1 u111epemm om 0 oo 200 NTU 
AKceccyapw: Ka6e.7b USB coeowmme.?bltblti (2 111111.) 3apRouoe 
ycmpo1icmao c Ka6e.1e.\1 miniUSB USB Aoanmep Bluetoorh ./. 1 
loll' Energy CmepJICeHb 011J1 JOKpe1211e1111J1 oarn'lllK08 6 111mamuae 
Kpan11we pyKoaoacmao no :>Kcrwya11101111u 1111</Jpoao1i 
,?a6opamop1111 npo2pa.11.1111oe 06ecne•1e1111e Mernoo11•1ec1<.-ue 
peKo.11e1u'Jai1uu 11e .11e11ee 20 pa6om YnaKOOKa Ha.!lu•we 
DVCCK0Jl3b/ 1111020 cazima 11o0oepJ1CKll, na.·111•111e 6/lOeODOJ/111'06. 

Ha11MeHosam1e 

3 
pa3.llena: 
"KoM nb10Tep11oe 
06opy.o.osa1me" 

T1111 ycmpolicmaa: M110<0</Jy111<.-z1uonCL1b11oe ycrnpozicmao (M<I> Y); 

A f11ow</;J •11K1111omL 11>110" 
'-'aem110C111b ne•1ai11b: 'lepno-6e:1aR; Tex11011onm ne•iamu: 
J.7eK111po1pa</J11'lec1<.·W1 (.wnp11aR, cae1110011ou11aR); (/)op.11a111 

yc111po1/c111Bo 
11e110111u: 11e .11enee A./; Tun cKa11upoaa111m: l/1111. 15.00 

(11pu11111ep. cKtmep. 
npomR:>ICllbl 1Vn'lw11uem11w1i; Bo1110:>1C11ocmb CKa11upo11amtR 11 

K01111p) 
<f;op.11ama.r: 11e 11e11ee A./; Cnoco6 no0Kmo•1e111tR: LAN, Wi-Fi, 
USB 
(/)op.11-r/JaK1110p: 11oy1116.J'K; PaJ.11ep 011aco11a.ri11: 11e .11e11ee I 5. 6 
010U.11oa; Pa3pe111e1111e "JKpana: Full HD. Quad HD mu Ultra HD; 
06u1111i 06be.11 yc11u1110011e111101i onepa1111101101i 1uL1mmu: 11e ,11e11ee 8 
r6a ii 111; M GKCl/.;\I a.7 bl/ bl ti 061.1{ uzi nouoepJ!Cl/(J(le..11 bl ti o6oe.. 11 

onepamua11oi1/1CL\/Jlll/U.'11e .11e11ee 16 r 6ai1111 ; 06oe\t SSD 
l/OK0/11////eJIJI: 11e .11e11ee 2./0 roarim; Secnpo<JOOllGJI C8Jl3b.' IVi-Fi; 
Ko1111'1ec111eo acmpoe11nb1x 8 Kopnyc nopmoa USB: 11e A1e11ee 2, u3 
K01110pblX 11e .11e11ee I oo,1J1C110 6bl111b USB aepc1111 11e llUJICe 3. 0; 
Pa3pewe1111e BJ6-Ka11epbl, MnuKce..1b: 11e ,\teuee 0. 3; Bcmpoem1blti 
.1111Kpo¢011; Kwauamypa c pacK11aiJK01i u .1tapK11poaK01i K.W811u1 
QIVERTY! flUYKE/-1; no0oep:>1CKG cma11oapmoa 6ecnpoaoo1101i 
CBJ/311.' 802. I/ a/h/g1 n/ac; npou3<JOOllll1eJtbllOClllb npo11eccopa 

/loym6yK (31w'le11ue 1w1<.·mc1111e.iR «CPU Mark» no mecmy «laptop & Ill 111. ./5.00 
Portable CPU Pe1fo111ance» 
h11p:/'www.cpube11chmark.ne1/ /uptop.h1111/) : 11e .\teitee 5000 
eou111111: Ha111•111e .ll(/flllf1)'.1Jlmopa ,\lb/I/lb 8 KOAl/l'/eKll/e: oa; 
Ycma11oe.:ie1111W1 011epo11uo1111GJ1 c11cme.11a c 2par/J11'1eCK1L11 
110.7b3oea111e:1bCK1L11 11m11ep</Je1ico.11, caeiJe11w1 o Komopo.11 
111e110•1e11bl a eo1111bl1i peecmp pocc111icK11x 11poi!pa.1w o.m 
3.rteKmpo111/b/X 6bl'lllC1111//e.JlbllblX .1101111111 II 603 001/JlblX; 
Yc111a11oane1111b11i 11aKe111 0¢11c11oco npo2pa.11M11oi!o 06ecne•1e1111R, 
coa.11ecmiwa?O c ycma11oa.ae111101i onepa11110111101i c11c111e.1101i, 
caeoenzm o Komopo.11 8K.71011e11b1 e eOllltblli peecmp poccmicKta 
11poi!pa.m1 t>.1J/ 'J.?et.:mpOHlll>IX 8bl'lllC/lllflle..7bllblX .llC/Uil/H u 6G3 
001/HblX. 

Ha11Mc11oea1111e 1rn npa Me111111: "Ouopyoooauue o.rl.11 0611(eo6pa10aame.nbttbtx opu11111Jat(111/, 110.1111ou(11xcR 
.llU.'lOKO.lllL'leKlllttbl.lfll " 

Ha1tMeHoea11 11e 

I 
paJ.nena: 
"Ec·1ecn1e111m 11ay•1 11al1 
uanpasne11 11oc·1 b" 

06ecne•111auem <J1>1110.we1111e "JKC11ep1we11111oa 110 111e.11a.1111.Jpca 
</m1uK11. Ko.11n-1e1<.·111w11m Eecnpoaoo1101i 11):'1bm11c><m1•111K 110 

UuqJpoaaR <f;muKe c 6-10ac111poe1111w1111 iJom'l11Ktw11: 1J.uc/Jpoao1i cJam'IUK 
.106opomop1tR 110 me.\tnepamypbl c 011t111a30110.11 u111epe11w111e yJ1Ce 'le.11 om -20 oo 111111. 6./ 00 
cj;iauKe (.1111e1111'1ecKOJ1) I 20C U11¢poao1i iJm11'l11K a6co,71011mozo oa6/le111m c oua11aJ0No.11 

U3.11epemu1 11e y:J1ce 11e.11 om 0 oo 500 Kf7 a /lam•mK Ata<11um11ozo 
110,111 c oua1w30110.11 ll3.1tepe111m 11e yJ1ce •1e,11 om -80 oo 80 MT11 
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Ha11~1eHoaaH11e Em11111ua 
N! n/n 06opyitoaa111m KpaT"11e np11Mep11b1e Tex1111'-lecK11e xapaKTep11cn11m (PBOO) Kom1'-!eCTBO 

(PBnO) 
t13Mcpc11m1 

jJoml/111< uanpR:>1ee1111J1 c 011011Q3011a1111 u111epeHUJ1 ue yJ1Ce l/e.11 om 
-2 oo +28; om -5 oo +58; om -JO oo + JOB; om -15 oo + 158 
/lam•ll/K moKa 11e yxe 'le.\I om -I oo + I A Jla1111J111< aKce1epo.11emp 
c nOK03ClllleJ/Jl.llll 11e .11e11ee •1e.11: ±2 g; ±4 g; ±8 g 0111oe.qb11ble 
ycmpozic111aa: USB OCl/ILVIOc'pac/J 11e Me11ee 2 1<a11aJ1a, +l-10 8 
h:ceccyapb1: Ka6e.1b USB coeow111me11b11b1Zi 3apR011oe 
ycmpo1Jcmao c 1.:a6e.ne.11 miniUSB USB Aoa11111ep Bluetooth ./.I 
Loll' Energy Ko11cmpyK111op o.1R 11poaeaemm 3KCnep1wem11oa 
KpamKoe pyKoaodcmao no :JKCll'lyama1111u 1111</Jpoaoii 
.w6opomop1111 fipolpa11.1111oe 06ecne'le1111e Memoo11•1ec1<11e 
pel\o.11e11aa11u11 (.10 po6om) Haw•me pyccKOR3bl'lllOZO cazima 
noooepJICKll H0..7ll'llle auoeopo.?UK08. 
06ecne•111aae111 8blno.we1111e .?G6opomop11b1x pa6om no x1L1wu 11a 
J-po,.;ax a oc11oa1101i 1111<0.w 11 11poe1<111110-11cCJ1eooaame.?bCKOIJ 
OeJ/llleJ/bl/OCnlll )''1011/ILYCR . Ko.111L7eKm01111J1: 5ecnpoaoiJHozi 
• 11y.1bm11iJam'l111< no x1w1111 c 3-.llR acmpoe1111b1.1111 00111•111,.;a..1111: 
jJam•1111\ pH c 011ono10110.11 11:1.11epe1111Jl He yJ1Ce 'le.M 0111 0 oo 1 ./pH 
jJonl'tlll\ J.1eK111po11poaoiJ1woc11111 c iJ11ano3011a11u 11J.11epeH11J1 ue 

l..(11qJp06i/J/ 
.)'J/Ce •te.\/ VIII 0 iJo 200 .111£11; 0111 0 uo 2000 .11KC11; 0111 0 00 20000 
.111\C11Jlw11•1111\111e.1mepamJpb1 c iJ1ia11030110J1111i11epenUJ111e yJK:e 

.1a6opa111opw1 110 
'le.M om -20 uo + / ./OC OmrJe.;1b1tb1e oam'IUl\U: Jla111'1u1<· 

111111. 6./ 00 
XIL\11111 (.1111eJ/l/l/eCl\aJI) 

onm11•1ecK01i /1!10m11oc111u 525 II.Al AKceccyapb1: Ka6eJ1b USB 
coeiJw111111e.T/bllb11i 3apR011oe ycmpoikmao c KG6eJ1e.11 miniUSB USE 
Aoanmep Bluetooth ./. I low Energy KpomKoe py1<oaooc11u10 no 
31\C1t1yamo11111111ur/Jpoao1i .106opo111opu11 Ha6op :106opamop1101i 
oc11oc111K11 fipo<pa11.1111oe 06ecne•1e1111e Me111oou'leCK11e 
pel\o.11e110C/l/llU 11e 11e11ee ./0 pa60111 Har111•111e pycc1<0fl3bl'lllOCO 
carima noiJoepJICKu Ha.:1111./ue a11oeopo.mK08. 
06ecne1111aae111 ablno.111e11ue .w6opamop11b1x pa6om 110 ypo1<ox no 
6110.'loz1111 a oc11oa1101i 1111\o.1e u npoe1<111110-11cCJ1eooaame.1bc1<01i 
OeR111e.r1bnocm11 )''IGll/IL'r:Cfl. Ka111t'le1<11101111J1: 5ecnpoaoiJH01i 
.11J~?bmuoa1111111K 110 6110.10l1111 c 5-10 acmpoe1111bl.1tll oom'l11Ka..1t11: 
/lam•111K (JJtaJ1C11ocm11 c iJ11an030110.11 u3;11epem1J1 0 ... I 00% J10111•1111< 
ocaeu1e1111oc11111 c 011011ruo110.11 11i"epem1J111e yJ1Ce 'le.11 om 0 oo 

l..(11cfJp08(lJI 
180000 JIK JJ0111•111K pl-I c ouo11030110M U3.\ tepe1111R He yJICe 'lf!.11 om C 
iJo I./ pl I Jla111•111K me.11nepamypbl c 011011030110,11 1/3J\1epe111m 11e 

,106opa111opw1 no 
y:>1ce •1e.11 0111 -20 oo + I ./OC /lam•wK 111e.11nepamypb1 OKpy:>icaro111eu Ill Ill. 6./.00 

61101/0,"llll 
(y•1e1111•1ec:1<·a11) 

lpeObt c 011anwo11011 1r.wepe1111R 11e yJ1Ce •1e.11 0111 -20 oo + ./OC 
·I Kcec:c:1 ·ap1>1: ]apRcJ11c>t! iv11po1ic111<Jo c 1<a6eJ1e..11 miniUSB USB 
Aoanmep Bluetoutlt ./.I lo11 Energy Kpa1111<oe py1<oaoiJc111<Jo no 
:Jl\C/1.'l)'Qlll{l/fllll 1/llcjJp080li .w6opamopu11 l..(11c/Jpo<1aR auiJeo1<a.11epa 
c .11ema·v111•1ecK1w u1111amu<Ja11. prupe111e1111e He .11e11ee 0, 3 A1m11<c 
fipozpa1w11oe 06ec11e'lem1e Me1110011•1ec1<11e pe1<0Me11iJa11111111e 
.11e11ee 30 pa6om Y11al\081<a Ha'IU'lue pyccKOR3bl'lllO?o c01ima 
t1000ep:>ICKll, Ila'/ l/'l lie 81/0eOp0.1 llKO(J 

I la11MeHOBaH11e 

2 
pa3.uena: 
"Ko1.mb10Tep11oe 
o6opy llOBa!lllC" 

Tun y cmpo1ic111aa. Ah1o?ocpy11K1/11011a.7b/IOe ycmpozicmrJO (M</J Y); 

/1!11owrjJ;•111<1111011fL1b1101< 
L(aem11oc111b nel/Cllltb: •1ep110-6e.1aR; Tex110.'loc11J1 ne'lomu: 

yc111po1ic11100 
:JneK111po,~parjm•1ecKC1J1 (.'laJep1uiR, coe11100110011aR); </Jop.110111 

(np1111111ep, cl\w1ep. 
11e11omu: 11e Me11ee A./; T1111 cl\a11upoaa111m: l/1111. 32.00 

KO/Jllf') 
npo111R:>1c11b11Vww11111e11111b11i; Bo:J.110:J1c11ocmb CKa11upoBa1111J1 G 
c/Jop.1w111a.c 11e 11e11ee A./; Cnoco6 1100KJ110•1eHUR: LAN. Wi-F1; 
USB 
</Jop.11-cfH11.:111op: 11oy1116_vl\; PG3.11ep iJua?o11am: 11e .i1e11ee 15. 6 

Hoym6JW 
oro1'l11oa; Pwpe111e1111e 'Jl\pwta: Full HD, Q11ad HD 11.111 Ultra llD; 

111111. 6./.00 
06111mi ouae11 ycma11oa.w1111ozi 011epomua11oi1 na..11Rmu: 11e 11e11ee 8 

I T6wi111; Alal\c1wa1b11bl1i 0611f111i 11oiJoep:J1cuaoe.11blzi 06'be.11 
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Ha11MeHoaa11 11e E.n111111ua 
.N"!! n/n 06opy.noaa1111n KpaTic11e np11Mep11bte nxm1'1ecic11e xapah.1ep11CT111<11 (PBnO) K OJUl '-ICC'I BO 

(PBnO) 
11JMepe111rn 

onepa11111G11ou 11a\/Jm111: ue ;1.1e11ee 16 I'6mi111; 06o<w SSD 
11aKonume.:111: 11e 11e11ee 2-10 /6ai1111; Eec11poaoiJ11aR CBR3b: IVi-Fi; 
Ko.m'lecmao acmpoe1111blx 6 Kopnyc nopmo<J USB: 11e .11e11ee 2, 111 
Komopblx 11e .1te11ee I ooxJ1c110 6blmb USB aepc11u He 11uxe 3.0; 
Pa3pe111e1111e G:J6-1w.11epbl, MnuKce.1b: He .11e11ee 0.3; Bc111poe1111bl1i 
.1111Kpo¢011; /(70(J11amypa c paC/V/QOKOli II .11apKUp08KOli K.'IO(Jtll/I 
QWERTY/Jf~YKEH; floiJiJepxKa cma11oap11106 6ecnpoaoiJ1101i 
caJ13u: 802. 11 a/bl glnlac; flpoU3GoiJume.nb11oc111b 11po11eccopa 
(111a'le11ue 110Kanme.'IJ1 «CPU Mark» no 111ec111y «laptop & 
Portable CPU Pe1fo111ance» 
h11p:/lwww.cp11benchmark.net laprop.htm/). 11e .11e11ee 5000 
eo11111111; Ham1•11te .11a111111y.111mopa .\lblUlb 6 KO.l tn.7€Kme: oa; 
Ycma1106!1e1111aJ1 onepa111101111GR cucme.1w c 2pa¢u'lecKu.11 
110.7b30(JQ/l/eJ/bCKIL\I Ul/l11epcjJe1icOM, CfJeOellllJ/ 0 KOntOpO.\f 
8K.'110•1e11b1 a eo1111bl1i peecmp pocc111icK11x npocpaw.11 i'J.r111 
'J.1eKmpo1111btX (Jb/ 111/C.71/lne.'lbllblX .\IOU/UH II 6aJ OallllblX; 
YcmaHoa.~e1111blu naKem ocpuc11ow npoepallu.111ozo 06ecne•1e111111, 
co<JA1ecm1woio c yc111a1106/le1111oil onep011uo111101i cucme.11oi'i, 
CfJeOellllJ/ 0 K01110p0.\I (JK.'IJO'lellbl (J €011/lblli peecmp pOCCllliCKUX 

I 
npoi!pa.11;11 o.1J1 'J.WKmpo1111wx 6bl'IL1C111111eJ1bllbtX ,11au1w1 u 6a3 
001/HblX. 

HaHMe11oeatt11e 
I 

3 
pa1Jlena: 
")J.onon 1111rcn b11oe 
060PYJlOBa 1111e" 

06pa3oaa111e;1011bti1 ua6op oo!IJ1Ce116bl lllb 11peo11a311a'leH O!IR 
113y'lem111 po6omome.t11u'1eCKUX mex11011ozu1i, oc1100 
1111¢op.11m11101111blx mex110,w2u1i 11 mex11a10z111i npo.11bl111..1e111101i 
aamo.11am11wl{1111, a ma/Q/Ce me.t1101102111i 11pomomun11poaa111m u 
GOOllnll/61/0c' O npOll38o0Clll8G. B cocmaa 11a6opa 0011x11bl 
Bxooumb Ko.11n.r1eJ.:1t1)'10llfue u ycmpo1icm6a, 06:1aoa10u1ue 
J.:011c111pyK11111a1101i, annapa1111101i 11 npo1paiu11101i 
coa.11ec111/L\tOClllblO Op)'i! c opyzo.11. I) KoM1V1eKm 
KOHCmpy1W1L/(JllblX 'Jlf(!_\/€/tn/06 113 .11emCJJ1JICl 1/ /VIGC/11l/KO 0.7R 
c6opKu .11ove.ne1i ,11a1111ny.111111101111blx po6omoa c yzlloaou 
KwteJ11am11Ko1i, 1wocKonapa'l.'le.7bllOli K1111eMam11K01i, Delta-
l\Ulle.11a11111KOli. 2) J/11111e.'L7eK/ll)la7bHblll cepGO.\loO)'Jlb c 
w1mezp11poaa111101i cucme.11oii ynpa6.i7ellllJ/ - 11e .11e11ee 7111111. 

Cep60.llOV)'.7b vo.1J1Ce11 06.10oamb l//111/ecpup0601//IOli cucme.1101i 

06p0306a/lle.'lbllbl 1i y11pa6lle1111Jl, 06ecne111111a10111e1i 06pa11111y10 C6Jl:Jb 11,111 KOH1npo.1b 
11a6op O.'IJI 11Jy•1e1111J1 11apm1empo<J - 110./0JICl:!l/11€ aa.10, CKOpOC/1/b <JpOll/€1/llJ/, llO?pJ'3KQ 
.111/0i!OKO.\l/10//elllllllblX npuaooa, Cl 11101<.J/Ce 0011Cl1e'lll6GIOll/eli 603.\IOJ/tllOC//lb 
po601110111 ex1111•1 <!CKl/X noc.1eiJooame.7bllCl?O 11CJOK.:llO'lel/llJ/ OPY<' c opyc' 0.11 II y11pa(JJle111/J/ 111111. 32.00 
CllCll/'3Jll II c:epao.1100.VJ/Jl.,\ll/ 170 110C.7e0080111€.1b/IOM)' 11011yoy1t1eKCllO.l(Y 
.\10111111)1.7JI l( 11011 llblX ac11Hxpo11110.11y 1111111epc/Jeucy. 3) Po60111ome..'C1111'1ecK111i 
po6omoa Ko11111po:1.1ep, 11peocmao.m10u1uii co6ori MOOJ'Rblloe ycrnpoucmeo, 

61G1/0'IQ/Oll{ee (J ce6R oOH01l70JnHblli ,\111KpOK0.\111b/0111ep i'J.711 
Bblno_r111e111m c.10J1CllblX 8bl'IUC.7llme.1b11blx onepa1111ii, 
nepu¢ep111i11b1ti Ko11111po.7.1ep i'J.m ynpao.1e111lJ/ amm1111L\111 
yc111poiic111Gam1 111L1amy pacuwpemm OJ/JI nooKJ11011e111lJ/ eHewHux 
ycmpo1ic111G. Mooy,m po6omomex11u•1ecKozo Ko11mpo.mepa 
iJo.1:J1C11b1 o6!laoamb 0011oape.,11e111101i Ko11cmpyK11111a1101i, 
a1111apam11oi1 II npo,'pall.\11/0U C06 . .\1€Cflll/.MOCll1b/O opy? C Op)'?OM. 
Po601110111ex1111•1ec1<<11i Komnpo.7..7ep oon:J1ce11 yooa.1e111aop11mb 
me.nw'lecKzw xapaKmep11cm11J.:a.11: K0.1-ao Roep acmpoeHHOi!O 
.1111Kp0Ko.1111b10111epa - ue .11e11ee -I, maKmoaGR •1ac111oma Rapa - 11e 
.\leHee 1,2 rrz,, o6oe.\f OJY - lie .11e11ee 512 M6, 11a111'111e 
11111nepqJezicoa - SP/, 12C. I-wire ITL, UART. PIVM, l{IJ(ppooble -
11e .11e11ee 16 111111 11 a11tL70Z06ble nopmbt - 11e .11e11ee 8 wm iJ.111 
llOOK.1/0'le////}f (J//ellllll/X _)'ClllPOUC//16, 6Cl11POe11/lblli .\IUk'POf/JOll, a 
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KpaTKllC np11MepHbte TCXH11YeCK11e xapaKTepncT11K11 (PBnO) 

11iaK:>1ce WiFi w111 Bluetooth O.'IJI Ko.11;11y11uKOLfllll co <JHeu1H1L\1ll 
ycmpo1ic111am111. Po6omo111ex11u'1ecKmi Ko11111po.'1Jlep iJ0:1.J1CeH 
06ec11e•maamb B03.\IO:JICHOCl1/b npocpClM.llUpO<JOHllR c nO.lfOU{b/O 
cpeiJcma Jl3b/KO(J cc...-+. Python 11 cao6oiJ110 pac11pocmpam1e.1101i 
cpeObt Arduino !DE, a ma/O/Ce y11pa(Jlfel/ltJ1 .11oiJe.11wu 
po601110111ex111111ecK11X cucme.11c110.11011/blO cpeiJbt ROS. 4) 
flpo2pa.1/\111pye.11b11i Ko11mpo:1.'1ep - 11e ,11e11ee lwm. 
flpo2pa.11.1111pye111>lli K011111p0.'1.1ep 00.7.JICell npeiJcmOaJIR11/b C060ii 
<Jbl'l11c.·111111e•1b11bl1i .11ody.11b, 06.10oaio1111L11 1111</Jpoabl,\tll nopma.1111 -
11e 11e11ee 8 wm 11a11a10206bl.llU11opma1111 - 11e .11e11ee 16 u1m, 
1111mepqJe1icalt11UART,12C,SPI, 7Tl, a maK:J1Ce ,11oiJ}~1e.11 

6ecnpoaov1101/ caRJll muna B/11etooth 11J111 IViFi o.1J1 co3<)a1111J1 
a1111apam110-npo2pa.11,1111blx pe111e11mi 11 1'yM11blxk.1tapm"
ycmpozicma ORR prupa6omK11 peutemui 11H11111ep11em ee111e1i". 5) 
n.wma pac11111pe1111J111poipa1w11pye.11oco K011111po!l11epa - 11e J11e11ee 
I 111111. fl.rnma pac11111pe11uR oo.1.J1C11a 06ec11e•111eamb eoi11o:J1C11ocmb 
noiJ1.-l110'le1111R y11uaepca11>11020 <Jbl'lllC.7llllle.'lb11020 .1100}~'IJI K ce111u 
11oc.peocmao.11 1111mep</Je1ica Ethernet. n110111a pacumpe11u.J1 
oa1:>t<:11a 061woamb nopma11u aaoiJa-ableooa O/lJ/ noo,.;110'1e111151 
l/Ll(jJpo61>1x u a11t1.102oablX ycmpo1icm<J - 11e ,\le11ee ./0 wm, 
1111111epq1etlc SP! 11aoi11ox11ocm1>1011001a110•1e111m <J11ew11et1 Kapmbt 
11aw1m11. 6) Mooy.11> me.x11u'lecK020 3pe111m, 11peocmae.r1J110111u1i 
co601i ycmpozicmao 11a 6a:Je <Jb1 •111CJw111e.1b11020 
.11uKpOK011111po:1J1epa u 1111me2pupoaa111101i Ka\lepbl, 
06ec11e•1uamo111ee pacno311ut101111e 11poc111e1iumx 1006pa.>1ce11111i 110 
.\IOOJ~W Ja c11e111 coocmae11111>1x <Jbl'llll'.7//111e;1b1tb1X ao:J.110J1<·11ocme1i -
11e .11e11ee / 111111. \louy11> 111ex1111•1ec1.:o,'o Jpe11Z1.R oo.1:>t<:e11 
06ecne1111lJWnb aoJ.110.J1C11oc1111> l\'.0.11.11y11111w11u11 c a11a10z11'l111>1.1111 
.11ooy:1JL1111 nocpeucmeo.11 u11mbt 11a 6we noc:1eooaa111e.'lb110?0 
lllllllepc/Je1ica c l/e.Jlb/O oa11>11e1i111e1i nepeOG'll/ Pe3YllbtnG/110(J 
ui11epe11111i 2pyn11bl ,11ooyRezi 110 ynpa(J//J11ou1ee <Jbl'lt1CJ1u111e.11>11oe 
ycmpozlcmeo, 11001<.,7/0'lellllOe" oa111101i LI/I/lie. MOO)'Jlb 
me.rn11•1ecKozo 3pem1R iJo.1:J1Ce11 06ecne•111aa1111> 60111ox11oc1111> 
ocyu1ec111(J//J111/b 11acmp01ii..y .\tOO)~'IJI mex1111'1eci..·020 3pe1111J1 -
11acmpo1ii..J1 JKcnow11uu, 6aw11ca 6eJ1oco, 11<Jemopa311ocm111>1x 
coc111a<JJ1J11011111x, n10111oou 0611apy:>1Cueae.Mo1i 06.wcmu 
1ao6paJ1ce111m, 01<pyz.'locm11 0611apyx11<JaeA101i 06J1oc11111 
11306paJ1ce1111J1, 110.10xe1111e 0611opy:>1c11rJae..111>1x 06nac111e1i 
0/111/0Cl/llle.?bllO Oj))'2 opyza. Alooy;ib mex1111•1eCKOCO 3pe111U1 
00.1:>1Ce1106ec11e'IUBQll/b1303.MO:>ICllOC/llb 11ocmpOltKU HG 
oiJ11oepe..11e1111oe 0611apy:J1Ce11ue 11e .11e11ee I 0 pa1m'l111>1x 
oiJu110'111blx o6aeKmoe a ceKmope o63opa, m160 11e .11e11ee 5 
coc11iaa111>1x 06be1<11106, cocmoJ11qux UJ 11e .11e11ee 3 pcuw'lllblx 
,'pacp11•1ecl\'.ux 11p1L1111111uaoa. Mooy.7b me.rnu'lecK020 3pe11uJ1 
oo.1J1ce11 o6wr)amb ecmpoe1111b1.11111111111eprj;e1ica\tU - USB. UART. 
I-wire 7Tl, ! 2C, SP I o.1J1 KO.\W)'llUKUl/Ull co a11e1111111.1t11 
1100K..110'1(1e. 111>11w y c111po1icmaai111. 7) B cocmaa 11a6opa oa1J1c111>1 
axo0w111> 1111(/Jpoable 1111c/Jop.11w111011110-ce11cop11ble .11oiJy.1u, 
npeocmaa.1R10llfue c:o601i ycmpo1ic111aa 11a 6a3e 
npoc'pa.w1upye.110,' o l\'.011111po.7..wpa 1111111ep11111e..1b110?0 '3.1e.1te11ma. 
Uurf;po6ozi .11ooy.11> iJo.1:>1Ce11 06.woam1> acmpoe1111bl.11 
.1111KpOK011111po.wepo.11 (maKmoaCIJ/ 110c11101110 - 11e .11e11ee 16 MI'i1. 
wu1ia oa11111>1x - 11e .lle11ee 8 K6wim), 1111111epc/Je1icaM11 Ol/Jl 
1100KJ110 •1e1111J1 K 611e111111L1t ycmpo1ic111acw: 1111r/Jp06ble u a11a.102oa1>1e 
110pm1>1, !-wire 7Tl. po:n,e.1111111110 RJ. l)ucppoao1i .11ooy,11> oo,1J1Ce11 
o6ecne'll/(JGll/b (JOJ.llOJ/CllOCl/lb KO.\l.lf)'llllKC/l/llll c GHCL702ll'lllbl.\/ll 
.1100.1~111..\111 nocpeoc11160.11 wuHbl 11a 6a3e noc.1eooaame.1b110?0 
1111111epr/>ei1ca c 11e.11>10 oa11>11e1iwe1i 11epeoa•111 pe:iy.1b111011106 
113.11epem11i c'p)'1111bl .\t00);1e1i 110 ynpa6.i1JllOll(ee <Jbl'lllC.711tne.7bllOe 
)'C/11/}0llcllllJO, 1100101/0'le1111oe /( oa111101i Liil/iie. B cocmaa 11a6opa 
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Kpanrne np11Mep11b1e Te\1111L1ecK11e xapah.'lep11cT11K11 (PBnO) 

00.1JICllO <JXOOl/11/b.' lfll</Jpooo1i ,\IOOYJ/b 111W\/110(JOli Kll011Kll - lie 
.lleHee 3llllll, lfll</Jpoaoti MoO)'Jlb C(Jefl/OOUOOG - 11e .11e11ee ]Ul/11, 
411</Jpoao1i .1100.1~1b Ko1111eaow 11pepblaa111enJ1 - 11e -11e11ee 3wm, 
1111(/Jpoaoii .11ooy..1b oam'IUKa 11aema - 11e .11e11ee I wm, 11uc/Jpoeo1i 
.1100J~'1b RG 8 cae1110011o0a - 11e .11e11ee I 111111. 8) 8 cocmae 11a6opa 
oo.1:J1C11b1 exooumb ne.~1e11mbl o.1J1 c6opK11 8GKYJ~1111020 3axeama: 
aai..J'}'.MltM np11coc1w - 11e .11e11ee I wm, 'JReK111po.11awumHblli 
K.1011011 - 11e Me/fee I wm, aaK}'}'.\l/tblU 11acoc - 11e ,11enee I wm. 9) 8 
cocmaa 1w6opa oo.1.J1Ce11 axooumb y 'le611b11i Ko.11meKm, 
(:JK.'/IO'IGIO/l/ llli (I CC!OH )''le611oe 11vco611e, 11a6op 6116.'IUOflleK 
mpe.x.11ep11b1x ne.11e11mo8 dw npomom111111po8a11w1 .11o0e.1e1i 
.11a1111ny1R111101111blx po6omoa, a maK.JK'e 11po1pa.1w11oe 
06ecne11e1111e 01111 pa60l11bl C HOOOp0.11. n poi!pG.IL\IHOe 
06ecne•1en ue oo.1.J1c110 06ec11e'l 118amb mpex.11ep11y10 a113ya,naa11u10 
.11ooe.111 Ma11unynR111101111oco po6oma (c yi!lloaoii, 
l'L10CKOJ1GpWl.'le.'1bllOli !I Oe.?bl11G-Kll/le.MCln/UKOli} 6 npOt/eCCe 
pa6ombl, o6ecne'lu8amb nocmpoeuue npocmpa11cmae111101i 
mpae1w1op1111 oau:>1ce1111J1 11cno111111111eJJb11ozo A1exC111113J11a 
.llG/11111)'.'IJ/1/1101/llOZO po6oma, (J03MO.JICl/OCl1/b 3GOQllUJ/ 
noc.7eooaamenb11ocmu mo'leK o.1J1 npo.,·0J1Coe1111J1 'lepe3 ma 
ucno.111ume.1b11ozo .11exa11113.11a .11a1111n;~111111101111ozo po6oma. 
npozpa1t.1111oe 06ec11e'le1111e 00.1JICllO rPJ'llKl/110111/poaamb, KGK 8 
omoe.1bHOClllll (J (Jl/Oe cpeObl .lloOe.7llpOaa11w1, maK II 8 pe:>IClWe 
.11011umop1111za a pea.1b110.M 8pe.11e1111 npu nooK.110•1e11uu .11o0e.111 
.11a11u11yTJ11mopa nocpeocmao.\1 po6omo111e.:w11•1ecKozo 
K011111p0!1Jlepa. npozpa11.1111oe 06ecne'le1111e OOJ/JIC/10 06ecne'lt1(JWl/b 
80:J.110J1C11oc111b 11ocmpoe111111 zpa<jJuKoa 3aoa1111blx u meKJlll/LL:C 
0606111e1111btX KOOpOllllG/11 .\ta/11111)~1J/l/llOlll/Ot'O po6oma, zpa<jJUKO(J 
11w•1e111al CKO/JC>Cme1i ll J'CKopeHl/Jl, 2pa<jJ11KO(J paC'le/11/fblX 
JllC11/e11111i l/U,'f'J"JKll npu 'PCLll.\l/IOe 06ecne•1e1111e 00.1J/Clf0 
1103<:10.11m1b woaawnb noc.1ec>oaa111e.1b11ocmb 11epeoa11J1Ce11111i 
.11a111111;.1J1mopa 110<.peocmao.1111a6opa Ko.11a110 e 6.w'l110-
zpa<jJ11'lecKo.11 1111mepcpe1ice. Y'le611oe noco611e oo.1J1C110 
cooepJICQmb ,110111epUa-lbl no pG3pa6omKe mpex.\fepHblX MOOe.1e1i 
.1106u.1b11b1X po601110<1, .11011w1yflJ1l/ll01111blx po6omoa c p(l3.1U'lllblMU 
1111111llllll /.:Ulle.\ta/111/lo.11 (J'Z.10(JQR KlllleAIG/111/KG, l1JIOCK0-
11apOJ1Jie.'lbllOJ/ Klllte.11amww, oe.1bmD-Klllle11amuKa, SCA RA U/111 
pbl'IGJ1C11GJ1 Kzl/le.11am11Ka, 1L10m</Jop.11a Cm10apma u m.n.), 
1111cmpyK111111110 11poeK11111poaa111110 po6omoa, 1111cmpyK11u11 u 
11e111oouKu ocy111ecme.1e1111J1 1111J1Ce11ep11b1x pac•1emoe npu 
11poeKm11poaa111111 (pac'lembl 11azpy3KU 11 .110;11e11moa, pac'lem 
.110U111oc1m1 np11aooo<1, pac'lem napt.wempoa K1111e11a111uK1111111.11.), 
UllC111p)"Kl/llll 110 pa:ipa60111Ke CIJCll/e.\I y11pa8.'te111/J/ II npOi!pCLllMllOZC 
06ec11e•1e1111J1 0:1H ynpae.1e1111J1 po6oma,1111, w1c111p;w11uu u 
.11emoo11K11 no pmpa6omKe cucme.11 ynpaa.ne11l/Jl c 'J.1e.11e11111a.11u 
11cKyccmae11110,>o 1111me.7.1eKma 11.1ta111w111020 06J111e1111J1. 
Y'le611bl1/ po6om-11a1111t'f)~11w1op 11peo11a111a•1e11 0.111 ocaoe1111J1 
OOJ"IGIOLl/ILl/llCJ/ OCllOIJ po601110111e.t1111K11, d.7111100c'Ol1106Kll 
u6p1a1ou111xCJ1 K <J11etJpe11wo u 11oc:..woy10u1e.11y ucno.1b30Ga111110 
po60111oa 1111po.11bl111 w11110.11 npoll3aooc11we. Kv.111'lec111<:10 oceti 
p o60111a .11G111111y;m111opa - •1e111blpe. nepe.~1e111e1111e 1111cmpy.11e11ma 
a npocmpa11c11111e no 111pe.11 0CJL11 oo,1;;1c110 ynpaa.1J1111bCR 111azoablMll 
08lli!(//l/e.TJJL.llll. Ha11pRJ1Ce1111e 1111ma111LH U/(Ji!08b/X oauzame,7ezl lie 
60,1ee 12 B. Cepao0811zame.1b 'lemaepmoii ocu oo.1:>1Ce11 
06ec11e'111aamb noaopom 1111cmpy.11e11111a. Yzo.1 noaopoma 
.1ta11zm}'.1Rmopa 11a oc11oea111111 aoKpyz aep11111Kar1b11oii ocu 11e .1te11ee 
f 80 zpaO)'CO(J. a1J/ 011peoe.1e1111J1 110.WJ/Celll/Jl .11a111my.TJJ11110pa 11/)11 
nooopome aoKpyz eepm111o:a.1b1101/ oc11 oo.?.J1ce11 11cnoJ1bJ06ambCJ1 

I 
:;111<ooep. Yco.'1 no8opoma 3ao11ezo 1U1e~a ii101111nJ1flJ1mopa 11e ;11e11ee 
90 cpaoycoa. Yzo.7 noaopoma 11epeo11e<?o 11J1e•w .11ammyl1J1mopa 11e 
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Kpanrnc np11~1ep11b1e TCX H111.fec1me xapaKrepucTUKH (PBCTO) 

.11e11ee JOO zpaoycoe. JLriR onpeoe..1e1111J1110110J1Ce1111J1 3ao11ezo u 
nepeo11ezo n1el/ Ma11un;~1Rmopa 0011xe11 ucnO//b306ambCR 
,•upocKon. Y20.1 nveopoma no l/emeepmoi1 ocu 11e .ue11ee 180 
?paoycoe. Po.1J1C11a Obllllb eo3MO:HCHocmb oc11ml{eHUR C.\feHHbutu 
llOCDOKD.MIJ (11a11p1wep, oepJ1Came..1b Kapa110aU1a UJl/J 

rjJ.10.11acmepa, npucocKa c cepeo0e11zameJ1eA1, A1exa11u'lec1we 
3ax6am11oe ycmpo1icm60 c cepaooauzome.;uw, ycmpozicmao o.m 
Ra3epH01i <paaupoeKu w111 ycmpoikmeo 011R 3D-nel/amu). 
MuHU.MCJJ11>11{JJI Ko.11n1eKmm11JJ1 c.Mem1bl.ii1111acaiJKa.11u: 
1111e<J.11a11111<1ec1(ll1i 30.><Jam (npucoc1w), .11exa1111•1ecKmi 3ax6am, 
//aCOOKa oepJ1came.1b Q,1JI l\apaHOOU1af.11apKepa/p)''IKll, HOCOOKO 
nepexoOJ/l/K 0.7JI 1'perue1111J1 COO.\feCmU.llblX KOllClllP)'l\111l/6HblX 
cJema:1e1i 11 K011c1111~rK11ui1. 11aca(ku .1a1ep1101i ?paoupo<JKU. 11acaOKa 
JD-11e11c.111111 (<J:IJI jJCIUOlllb/ c ll/UCl//lll\O.\t PLA c oua11empo.11 Hl//1111 
I, 75 .11i11). ,ao.1.J1Ce11 ObWlb oc11au1e11 cepoonp116000,11 o.m 
1111e<J.l/a11111•1ecKO,"'O 11 .11exa1m•1ecKozo30.raamoa, 06ecnel/11aa101q1w 
apa111e1111e 3axaal/ei111ozo o6oeKma ao ape.MR nepe..weu1e11z/Jl, 
noeopo11111epe.11e111ae.11ozo 06oe1ana 60KJJYZ aepm11KCJJ1b11ozi ocu. 

f£.1J1 06ecne•1en1tJ1</Jy11K111101111poew/lm1111eaMamul/ec1<ozo 3axaama 
oo..1J1Ce11 Ob/lllb oc11a1qe11 acmpoe111101i a Kopnyc .1101111i7J'-1Rmopo 
no.11noii. /la1J1C1ta 6blmb B03.\fOJ1C11oc111b 1100KJ110l/e11Wl 
00110.71/lJf//e.'lbllblX )'CfllpOziCnt8 (11011p11 .. 11ep, mp011C110pmepa, pe..7bCO 
o.1J1 nepe.11e111em1J1 po60111a, ny.1bma ynpa8!1e11u11 muna OJ1Co1icmuK, 
1.;a11epbl .110lll U/11/0i!O 1pe1111R, onm11<1eCKO,'O 00111'11/KO, .\toO)~'IJ/ 
6ec11poeoiJ11020 oocmyna). Po6om-.1ta//Ull)IJl.Rmop OOI/J/Cel/ 
06ecne•111aamb 11epe.11e111e11ue nacaoKu a 11pocmpa11cmee, 
{IKITll/(JO/f/110 11acaoi-;11, 603.\IOJICllOClnb llOJl)l'lellllfl Clli!llal/06 om 
l\a.11epbl II O<Jfll'lllKO(J, 603..110.J/CllOCtnb ynpa(JJlellllfl 
oono..wwne.7b//bl,1tll ycmp01icmaam1. Alamepuclll Kopnyca -
u.110.11ww1i. /lmwe111p pa6o'lezi 301/bl (6e3 )'l/ema 11oeecHozo 
1111cmpy11e11ma 11 'le11mep11101i ocu) 11e .11e11ee 350 .1111. l/11mep¢e1ic 
11ot:JK-11011e1111J1 L SB. J]o1.J1ce11 zwemb 110J.110.J1C11ocmb 
aamo110.1111vi1 paovmbl 11 011e11111e?o ynpa<L?e111JJ1. /l.111 611e11111eco 
ynpa<J.'1e111111 00:1.)lce11 6blmb npeoyc.110111pe11 1~y;1bm. noOKJ1IOl/ae.11b11i 
,.. po6omy no 8/ueroolh. Ynpa<J.1R1ou1111i Ko11111poJ1J1ep oo.1J1Ce11 
6blmb co<J.11ecm1w co cpeiJozi Arduino. Ynpa<JJm10u1wi 
l\011mpo:LJep coaMecm1L1t co cpeoou 11po,•pa11Mupoaa111/Jl Scratch u 
J/3blKOM 11poi!pcu1.1111poaaH11R C. Po.1J1Ce11 06ecne•111eamb noeopom 
110 11epabl.11111pe.11 OCR.II e 3aoa1111bl1i yzo.? 11110 3ooam1bl1i yzo.1, 
noaopom 110 l/emoep11101i ocu Ha 1ooa1111b/ 1i yza'I, oeu.J1ce11ue e 
l\oopo1111ombl X, Y, Z, 11epe.11eu1e11ue 11a 3m)a1111oe pacc1110J11111e no 
Koopowwma.11 x; Y. Z, 11epeOo'ly oa1111blx o me,.,yu1e.11 no.wJ1Cem111 
ywoa, nepeiJa11y oa1111blx o meKy111ux Koopi'J1111amax 1111cmpy111e11ma. 
J1011J1Ce11 noi'JoepJ1c11aamb nepe.11eu1eH11e a oeKopmO<Jb/X 
Koopozmamax 11 y?c1CLt noeopoma oce1i. c wo01111ou c1<opocmb10 u 
ycKope1111e.A1. Tw1b1 11epe.11eu1e11mi 6 iJeKapmoBblX Koopouuamar: 
O<J11J1Ce1111e no mpaeKmopuu, oeuJ1Ce1111e no np11.~t0ii .11e.JiCO)' oay.1111 
mo'lKa.1111, 11epe11pbli!ll<Ja1111e u3 mO'IKU 11 mo'IKJ' (nepeuoc 
o6oeKma). Kopnyc iJO.?.J/Ce11 Oblltlb 6 3a111uu1e11110.11 11cno.111e1111e 
(1c1acca 11e 1111J1ce IP20). 
Ha6op c)o.1J1ce11 ob/mb npeo11a3Hal/e11 iJ.'lfl 11poaer)e1111.R y•1e611blX 
3011R111111i no 111;"1e11wo oc11oa .11exa111po1111K11 11 po6omomex1111Ku, 
npaK//llll/ec1.;020 np1rne11e111m 6o308blX :JlleJ.te11111oa JReKmpo11111a1 u 
c.:re.11omex11111w, a maKxe 1101160Ree pac11pocmpm1en1101i 
ne.11enm1101/ 6u:Jbl 11 oc11oe11b/x 111e.r11ul/eCKILt peweumi, 
npzwew1e.1tb/X 11pu npoeKm11pooa11uu u npomom11n11poaa111m 
pa:J.111'111blx u11J1ce11ep11blx, 1w6ep11em11'leCKUX 11 acmpoueae.11blx 
CllCllleAt. 8 COClllUO 1106opa 00.qJICllbl 8.XOOl/lllb KO,\lll.7eKm)'/OllJlle 11 

ycmpo1ic111aa, 06,10oa1011111e KoucmpyKmu111101i, '3.'leKmpul/ecKozi, 
an11apam1101i 1111poipu.111111oi"J co<J.11ecmztMOCmb10 om1z c opJ•zo.11. 

E.1U11111ua 
llJMCpe111m 

Ill 111 . 

Kon11l1ccTno 

32.00 
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16 

Kpanrne np11Mep11b1c TC\llllllecrrne xa pai.1ep11cr11i.11 (PBOO) 

B cocmao 11a6opa oo.1J1Ce11 8Xo0l//11b K0.1111ne1<m KOHC111p)'K1111/6/lblX 
i w.11e11mo6 UJ 11e111a7..7a o.1R c6op1<11 .11aKe111a .11a1111ny.'IRl/ll011110,~o 
po60111a 111\0.1tn1el\m 11ema:1.11111ecl\11x 1<011cmpyKmU6llblX 
J.w.11e11mo6 o.1J1 c6opKu 11aKema .110611 .. 'lbllOW po6omo. B cocmaa 
1106opo 007JIC11bl ax0<)umb npu6oOO pa:J..w•mow muno: .110111opbl c 
U/1111ei!p11p0(JGl//lbl \I IL'/11 611ellll/IL\I 00/fll/ll/\O,\f /10,'IO:J/Cel/llJI - lie 
.\le11ee 2111111, cep<Jonpuaoo 60Rblll01i 11e "eHee 4wm, cep6onp11600 
,\I0..7bllt - 11e .11e11ee 2wm, np11600 c 803.1tOJ1c11ocmb10 y11pOG.'le111m 6 
uwzo60.11 peJ1c1L11e 11e .11e11ee 2wm. B cocma6 1106opa OOll:JICllbl 
<J.YoiJ11mb ; .11111e11111bl o.7JI c6op1<11 60lo.J')~11110i!O Jaxoama: 60K)')'.1111aJ1 
npucocKa - 11e .ltc!llee 1 wm. J.7eKmpo.11ac111111111bl1i K..1011011 - 11e 
11e11ee 1111111, BGKJJ 1111bl1i 11acoc- 11e 11e11ee Imm. B cocma6 
1106opo oo.1:>1e11a aw.J11mb ne.11e1m111aJ1 6010 o.1R 
npo111011111m1poaa1111R n.wma o.1R 6ecnae•111ozo 
11pomomum1po11a11uR. Kv.111neKm 11poo0<)06 paJ.11111110?0 muna u I v 111/lbl, KV. 11n1f!1.;111 pe111011opo6. K0.111ne1<111 L'<J1.mzvc>uooo6. 
c:e.1111ce.~11e11111111>11i 11/IVlll\UlllUp, OUCILIC!li )f{A.'-muna, KHU/11'11 /IC! 
.11e11ee 5wm, no11ie1111110.11e111p1>1 -11e .11e11ee 3utm, wuflpo1'pac11bl1i 
0011111ul\ - 11e .11e11ee 3111111. y:1bmpa111)'K0601/ oam11ul\ - 11e .11e11ee 
3111111, 0011111111\ me.1111epa111ypbl - lie .1te11ee Jium, Oa1110/llK 
ocae111em1oc11111 - 11e \le11ee 1111111, .11ooy.1b Bluetooth - He .11e11ee 
I wm, MoO)'.lb I I K-11p11e.1111111<a - 11e .11e11ee I 111111, .llOOJ'Rb I I K-

1 nepe0an/111tl\a a <J11oe 1<11ono•1110.:o ny11bma y11paa,1e111tJ1 - I wm, 
a1<K)\11y·1J1111op 11e 11e11ee 1111111, 3apRoHoe ycmpo1icmao - He .11e11ee 
I 111111. 8 cocmaa 11u6opa oo.1J1Ce11 axoo11111b .11ynbm11oam11111> 0:1R 
1t3.11epe1111J1111e.1111epamypb1 11 <t10:J1C11ocm11 01<py:>1Ca10111e1/ cpeiJbl 
ue .11e11ee I 111111. Mr1b11111oa11111111> oo.1:J1Ce11 06.10oamb acmpoe1111bl.11 
.11111>po1<011mpo:uepo.11 (mal\1110BaR 11ac1110111a - He .11e11ee 16 MT/1. 
uu111a oa111tblX - 11e 1"mee K6a1im), 1111111ep</Je1ica.1m O.'IR 
noOK.1100/e111111 K a11e1111111.11 ycmpo1icmaa.11. 1111</Jpooble 11 GHa10,?00blc 

I nopmbl, I-wire ITL. pan,c.11 muna RJ. 8 cocmaa 11a6opa oo.1:J1Ce11 
axoiJumb Ko.111i.w1<111 y11116epca1b11b1X 6bl'lllC.'111111e.1b1tb1X .11oiJyw1i, 
11peocmo<J.1J11ou11Lt c:o601i 6away10 11.70111)'. nwmy pacu111pe111tJ1 o.1J1 
ceme<J<NO a1wuw1)e1ic111<JW1 11 nw111y 1100K:11011e1111.R c11.1o<Jo1i 
11acpy11d1. Bx01)J1/l/lll! 111w.111uel\m yc111po1ic:111<Ja vo.1J1C11bl 
06:1aoamb o<J11vape.11e1111mi 1o.·011c111py1'111ua1101i, ;.1e1<mpu11ecK01i, 
annapan11101i II 11f10.'j)fl\lllllOli C08.\IC!CllllL\10Cltlbl0 Op)'? C Op)'CO.\I. 
5aJO(J(l}I ILU/111(1 _l'//1181!pc11.11>11020 6bl'lllC.-111111e:lbNOcO .1100}~1R 

oo.1:>1e11a npec>c111aa.1Rmb co6ozi npo,•pawwpye.Hblli Ko11111pa.uep a 
cpeoe Ard11i110 !DE uw aHa10w1111blx c606o0110 
pacnpocmpa11J1e.11blx cpeoa.t pa1pa601111>11. 5a3ooaR mama 
i>o.1:>1eHa 06.wdamb ac111poe1111bl.1111 1111mep<fle1icm111 O!IJI 
1100K.11011C!ll/IJI l/lll/JpOIJl>/X II a11a.10C:06blX ycmpo1ic1116, 
6Cmpoe11111:H.11111111111ep</Je1ica.1111 USB, UART, /2C, SP/, I-wire ITL, 
Bl11e1ooth, WiFi. n lilllUl pac11111peu11.R 00./JICl/a 06ecne11118altlb 
603.HOJ1C11ocmb 11oiJ1o;. 1/00/eH 11.R y1111aepca.1b11oc>o 6bl 11 uc.111me.1b110,•o 
.lloOJc7R" cem1111ocpeiJt1116a11 1111mep<jJe1ico Ethernet. n.101110 

I pacw11pe111tJ1 c>o:1JK11a 06.woamb 11opma.1111 aaooa-<Jbl<JoOa O.'IR 
nodK.110•1e1111J1 1111(/JpcJObH 11 a11a.10,•oab1.x yc111po1icm6, 11111nep<pe1ic 
SP I 11 60:J.110;1c11oc:111b10 noOK.11011e1111.R 611eu111ei11<apmbl 11a11R11111. 
n.wma pacw upemm o IR 1100K..11011e1111R c11..10601i 11azpy31o."l1 oo.1J1C11a 
06ecne•111ac1111b <Jo;.110J1C11oc:mb npR.1rozo 1100KJ11011emtJ1 6Heu111e1i 
cz1.ioao1i 11ci.'py11w. a 11/tJl\:>l<'e pe?J~wpye.1101i 110,•py31\ll 
nocpeocmao. 11 P II Al 1111111ep</>e1/ca. B cuc111afl 11a6opo 0011:>1ee11 
ax<>Oumb npo,'pa 11. 1111pye llbl 1/ l\OHmpo.nep, 06ecne11116a10111111I 
ao:J.110.J1c11oc:111b ocy111ec:111<J.111n1b pa1pa601111o.J' npoc~pa.111111ozo 1-:ova, 
uc110.1bJJ'J/ 1111c:111py11e11111ap111/ cpeo pa3pa601111o.-u Ard11ino JOE u 
Hongouse OS 11JIJbl/\08 11po<'pa11.1111po6a111m CIC-++, JavaScript 

I 
flpo?pa.11.1111pye.111>11i n:o11mpo.11ep oo.1:>1ee11 06.woamb nopma.1m o.1R 
llOOK..1/0'lelll/JI l/llr/J{}O(JblX II U/IG.70i!06b1X y c111po1icm(J, 

EJ:t111111 ua 
llJMcpe111m 

KO.lllllCCTBO 

I 
I 
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Ha111\1e11oaa1111e EA 111111 ua 
X2 n/n 06opy11ooa11m1 KpaTlrne 11p11Mcp11b1c nx1111Yec1<11c xapatrrep11cn11rn (PBnO) Kom1Ycc1 ao 

(PBnO) 
113Mepc111rn 

-
acmpoe1111bl.llll llfJU•'fJtl\Wllp)"€.\lb/.llU KllOlllW.\111 II 
'J:1eKmpo.11exaN1111ec1arn11 11o0y:m11u O!IR opca11u3a1111u c11cmeMbl 
py•mow y11pao.w1111R, 6cmpoeH11bw11 npo,?pa11J1111pye.MbLltu 
c6emoiJ11oiJa.1111 iJ.7H w10111w11uu pa6o'leco pexuMa, 6Cmpoe11111>L1111 
u11mep</Je1icm111 USB, USART. /2C, SP/, I-wire 7TL, ISP, 
Ethernet, Bluetooth, IViFi. 8 cocma6 11a6opa oo.1J1Ce11 6Xoo11111b 
.11ooy.1b mex11u•1ec1ww 3pe1111R. npeocma6JIJ110U/111i co6oii 
lJbl'WCJ111111eJ1b11oe yc111p01icmao co acmpoe1111bl.11 
.ll11Kponpo11eccopo.11 (K0.'1-60 HiJep - 11e .we11ee ./wm, 'lacmoma Rapa 
11e ,11e11ee 1.2 rri1. 06be.11 03Y - 11e .11e11ee 5 l 2M6, 06ae.1t 
6cmpoe111101/ 11a11R11111 - 11e .11e11ee 8I'6), t111111eipupooa111101i Ka.11epou 
(,11aKc1L11a.1bNOe pa3pe111e11ue 6uoeo1101110Ka, nepeoa6ae.11ozo no 
l1Hnlepc/Je1icy USB - 11e .11e11ee 2592x 19././ eo.) ll onmu'leCKOll 
cucnuwo1i. M oo;mb me.t1111'lecKozo 3pemm oo.~J1Ce11 06.11aoamb 
coa.11ec11uL11ocmb10 c pa3.1U'IHbL\lll 11pozpa.1uwpye.11bl.1m 
K011111poJ1J1epa.Mu c 110,11ou1b10 u11111epc/Jezico6 - I-wire 7TL, UART. 
!2C, SP/, Ethernet. MoOJ'llb me:rnu11ecKOc'O 3pemm OOJ1:J1ce11 
o6ecne'I t1lJamb aw 110.we1111e 6cex 111 11epe11111/ 11 Bbl •1uc.1em11i 
nuc.peoc:mao.ii co6c:mae1111blx 1Jb/ 1111c1w11e.1b11b1x 60:J.1tO:J1C11ocmei1 
ac111poe11110<'0 .1111Kponp01wccopa. Mooy11b 111e.r:111111eci;oco 3pe1111J1 
VO.IJl<:ell 06.WOlllllb 801.llOJICHOCITlbJO KO.IUl)'llllKGl/1111 C 
a11awzz11111bL11u .wcxJJ,1R.111111ocpeocmeo.111111111bl 11a 6aJe 
11oc.1eooaame.1b110.>o 1111mep</Je1ica c 11e.11b10 oa1b11e1iweu nepeoa'lu 
pcayJ1b111amo6 u3.11epe11u1i cpynnbl .Mooy11e1i 11a y11pa8JIJIJOZL/ee 
ab1'111c.11ume;1bHoe ycmpo1icmeo, 1100K.:11011e1111oe K iJa1111oii um11e. 
A1ooy.'lb me.x11u11ecKozo 3pe11UJ1 oo.'l:J1Ce11 06ec11e'llt60mb 11acmpo1~K11 
peJ1CLL1106 pa6ombl - 11acmpo1iKy 3Kcno3u11uu. 6a:1a11ca 6e.nozo, 
l{Bemop03110Cll/llb/X COCIJJQIJ.,7Jl/OU{llX, 11!1011/0011 0611apy:>1CU8Ge.\IOU 
06.wcmu 11306paJ1<:elll1R, Ol\pyc..wcmu 0611apy:>1<:11aae.uo1i 06nacm11 
u106paJ1Ce111m, 110.10J1Ce1111e 0611apyxuaae.11blx 06J1acme1i 
01111/0CU/11eJ/bl/O opyz Op)'W, .\IGUll/11110€ 06_)1'1e1111e napmtemp08 
11eiipo1111blx ce111e1i ibR 0611apyxe1111J1 o6beKmoe, ¢op.11y u 
1aKo011p06Wlllble 111a11em1R 0611apy:J1c116ae.\1blX MOpKepoo muna 
Aruco, pa3.i11epbl 0611apyJ1Cuoae.11b1x OKpyJ1C11oc111ezi, Kaaopamo6 11 

mpeycOHbllllKOG. napu.11empoa Ko11111pac11111ocmu, pa3-11epo6, 
1'p11611311bt u 110110J1Ce1111R pac110311aaae.ll1:>1X mmwi. Ha6op oo.1J1Ce11 
06ecne'l11aa111b aoJ.110.J1C11oc111b p03pa6omK11 .11ooe.w .11061L1b11ozo 
poooma, ynpaa.7Jle 1101i <I FP 1'-pe:>JCZwe nocpeocmao.11 
npocpa.1w11ow 06ecne11em1R iJ.7JI nepco11<L1b11oco KO.\lllbJOmepa u 
.1106LL7bllb/X yc111p01ic1116 HG 6cae oc Android ILW !OS, 
06ecne•111lJC1JOll/ e.'o 80J.110J1<:11ocmb y npaa:1em1J1 ,\t0611.1bllbl. 11 

po6omo.11 11 6cmpoe1111bl.11 11a111111y.711mopo,11 nocpeocm60.11 
?pac/;1111eCA'OZO 111/lllep</Jei"ica, 810110'10/0U/llM 8 ce6R 11a6op l\HOl10K ll 
nepeK!ltOl/lllll<!J/eli, OJICOli cmui;, 06.wcmb OJ/}/ 011106pa:J1CeHllR auoeo. 
Ha6op 0011:;1ce11 06ecne'l116amb 603MOJ1C11ocmb 11:iy11e11LlR oc11oa 
pa3pa60111K1111pocpa.iw11bl.x 11 annapa11111blx KO.\t1t1eKC08 
1111J1<:e11ep11wx cucme.ll, pewe11uii a c</Jepe "l111mep11em Bf!UJeti", a 
maKJ/Ce peu1e11mi 8 06.wcmu po6omo111ex1111i;11, UCK)'CC1118e1111ozo 
u11111e.neKma 11 1tau1111111ozo 06y11e1111J1. 8 cocma6 11a6opa iJo,1J1C110 
exoiJumb noco6ue no uJy'le111110 oc11oa 'J11ei;111po1111K11 u 
cxe.11omex1111K11, pe111e11111i a ccpepe 11/111mep11e111 aeu1e1i", 
pmpa601111w 1111pomom1111upoea11uJO .11ooe;1e1i po6omoa. B COC/1108 
11u6opa <)0!1J1<:110 axoiJumb noco611e nu 11Jy'le1111JO oc1106 
pcupa60111i;:11CllC//le\I11WXllll'leCKOiJO 3pe111/J/ ll :Jlle.\leHmOB 
l/CAl'CCl//8e11110,•o Ill/ llle.1. 7el\lllll. 

06p03060111€.1blll>I Li Po6omome.x1111'1eci;11zi 11a6op 11peiJ11m11a11e11 o:m 113)''1€1/Wl oc11oa 
l\011Cfllp)1K1110p i):IJI po60111ome.x11uKU, i)e111a'!e1i, )!3.706 ll .\1€.\'011113.\106, 11eo6xOOIL\tbL'I: 
npaKl/IU/\11 6.w•lllOi!O iJ.7R co3oa1111J1 po60111ome.r:11u11ecJ.."1tx ycmpo1icma. Ha6op Ul/11. 32.00 
npocpa.11.1111poaa11 UR c npeocmae.wem co601i Ko.11n.1eKm cmpyKmyp11blx 3.1e.11e11moa, 
KO.\fn!leK/110.\1 COeOl/lll/111e.7bllblX 'J.'le.\1€1111108 U 3J/€Kln00111exllll'leCKlLT 
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Ha11111e11osa1111e E.n111111ua 
.N'! n/n 06opy.nona 1111si Kpanrne np11111ep11b1e Tex1111•1ecic11e xapah"Tep11CT11K11 (PBnO) K OJl 11 '4 cCTBC 

(PBnO) 
1tJMepe1111H 

00111•/ UKO<J Ko.1moue11111oa. Ha6op 110180/lJlem 11poaoo11111b ::JKc11ep1L11e11mbl 110 

npeo.11e111y </J11111Ka. co10Q8Qmb u npo2pa11.1111pO<JQmb co611pQeMb1e 

.11ooe.m. l/) KO. l//I0/11!111110(J. 6.XoO.Hll/ lL'C (J e,'O COCl/lU(J, pa6011 ue 

11ooe.111 11061t:1bllb/X 11 cmQ1111u11ap11blx po60111omex1111•1ecK1Lt 

ycmpouc111<J c a<Jmo.11a11111111pooa1111bl 11 ynpa8.?e11ue.11, 8 mo.11 1111CJ1e 

/IQ KO,?i!CH0.11 II 2yce111111110.11 XoO)', a 11/0K;J!Ce KOf/ClllPYKlfllli, 
OC/1080//llblX /IQ llCl10.1b30<JOH/IU p 03.1U'lllb1X <111008 nepeOO'I (8 1110.11 
11uCJ1e 11epa111111b1X 11 1y6•wmblx) Q 1110KJ1te pbl'IG?oa. Bcmpoe11uble 

6ecnpoaoiJ11b1e cemeab1e pewemm (Wi-Fi 11 Bluetooth), 
ao111o:JJC11oc111b 1111me<pm1uu c 6ec1L7Glllllb1J11 06,101111bLlt ITO, 
06ec11el/U<J0/0 //1 <J03.llO:JICl/0Cfnb npaKl//ll'teCKOi!O U3)l'leHUR 
111e.rno.102w'i 1111111ep11emQ 8etl(ezi u oc1100 11cKyccmae1111020 
1111111e:1.1eKma. 06ec11e11116QemCR 803.MOJICllOCmb 06'bei>u11e111m 

11ecKOJ1bKtLX po6omoa, co6pQHHblX u1 11o00611blx 11Q6opoe, B zpym1b1 

c ceme6b1At rJ1atwooe1'icmaue.11. llpeoyc..\10111pe11Q om1uo11a..·1011aJ1 

803.\IOJICllOC/llb pUCUlllpe1111J1 00t10,11/Wl/eJlbllbl.\IU KO,\ll10llelllt1CL\11/ 
(11e CJXOOJ/ll/11.Mll (J cma11()Qpm11y10 KOMIL7eK/1101/ lllO), 1103801/JllOU/l/.Ml• 
u3y11amb 111e.:w11•1ecKoe 1pe1111e u 11poi11b111111e1111y10 po6omomex111191. 

flpeoyc.,110111pe11a <J03.llOJK'HOC/1/b pa6ombl llQ60pQ C 
00/10,/lll/tlle.1bllbLll U 06.10'11/bl.\lll cep<JllCait II. {[ peO)'C..110111pe11bl 

1t11111w;:11 <)(JQ npo?pu.11.1wpye.1tblX Ko11mpo11.1epa a 11.nacm11K08bLX 

Kopnyc/J.X, 1101ao.-m1ou111x od11c><Jpe.1w11110 co3da8Qlllb 2 aapua11ma 
po6omoa pa:J.111•111u,'u 11a311a11e1111J1, 11.11e10U/LL'C BO:J.110JK'11ocmb 

pa6omol KOK (J 1101110KO<JO.ll pe:J1CU.11e, Jl1(JK u Q(JlnOH0,\1110; 

1101ao.11110111ux pecL111100Qmb 06y11e1111e npoi'pa..11.11upo8aHwo a 

11ecK0:1b1wx cpeoa.x pcopa6omKu 110 pQJJ111•111b1x Jl3btKax (K 
11p1L'11epy, a cpeocu: Mblock, Arduino I DE, 110 R3btKQX Scratch, C, 

Python, micro Python). KQK .1m111L11yM 001111 U3 Ko11mpo.'l.wpoB 

1L11eem ecmpoe111ry10 011epai11101111y10 cucmei11y, acmpoe1111ble /Vi-Fi 

u Bluetooth, 11op111 o.1J1 11o0K.11011e11UR noc.1eo0Bamenb110 
COeOl/l/Re.MblX <J11eU//llL'C )'CltlpOUCl/18 (He .11e11ee 20 oOH06pe.1teHllO 

no0K.?1011Qe.11b1x ycmpoi1cma). KaK .1w11u11y.11 oi>u11 U3 

Ko11111po:mepoa 11.Heem Goi110J1C11ocmb 0011oape11e111101i 1anucu 11e 
.11e11ee 8 11pozpw.i11, c 601110J1C11ocmb10 11epeKJ110•1e111m Me;Ncoy 

1111..1111. KaK A111111wy.11 001111 111 Ko11111po1uiepo6 m1ee111 
110.?110118e11111w1i iJ11c11:1eiJ (!PS), no180.11110111111i 6bl80o1m1b OQ1111ble c 

Oam•111K08 a 61/0e ma6.111l/ U ZpQcjJllK08, a 1110/C)ICe C030080111b 
acmpoe/IHble (J l\011111pO.Wep 81/0eOlli!pbt. /(o.711•/eCTl/80 Ce/ICOfJO<J II 

11c110.wume.1bllblX ycmpoiicm6, 6Cmpoe1111b1X 8 o0w1 113 
Ko1w1pa·L·1epo8. - 11e .\leuee I 0 111m. 06111ee K0:11111ecmao ":J.1e.11e11111oa 

B 11Q6ope 11e .11e11e~ ./00 111111., 8 mo.It •mc1e noOK.?10•1ae.11ble .11ooy.w: 

- Bluetooth .1100)'.?b, - vao1i1101i OQIJl•/llK .71111111/, - )';7b111pG3<!)1K080li 

00111•/U/( paCClllOJlllllJI, - 001111/llK L/(JelllQ, - 001/l'IUK KOCQl/UR 

J.~eKmpo.11exQ1111•iec1w1i, - JR .11ooy.1b, - .110111op 11ocmoR1111ozo moKa 

c peiJyx111opo;11 - 11e 11e11ee 2 w111., - cepaonpuaoo, - 11y11bm 

011cn101t111101111oco ynpQ<J.,1e1111J1 JR. HQ60p 0011J1Ce11 6blmb 
yKo.11nwKmoom1 aKK}:11;~111111op11bl.1tu 6amapm11u. llpozpammoe 

06ecne11e1111e, uc110.1b1ye.11oe o.1J1 npozpcw.1111pooa111m co6upae.11blx 
po6omomex1111•1ecK1Li: 11o0e.1e1i u ycmpot1cma, iJo.1:>1c110 6blmb 
oocmy11110 o.w 6ec111Qm11oi!o CKQ'll1<1a1111J1113 cemu /fH111ep11em u 
110CJle0)1/0ll /€20 1/Cl10.7b308QllllJl. 

B cocmaa 6XOOJI111: Ce11cop Tun I 11e .11e11ee I 111m.1 o6ecne•maaem 

603.\IO;J/CllOC/llb pez11cmpat11111 Cl/211(/J/O ':JJl<!K111pU•/eCK01t 
a1'm11a11ocm11 .Mblllll/ (7:1eKmpo.11uocpa11.\tb1, 3M[). PezucmpQl/llJI 

Y11e611aJ1 .106opamop11R 
oo.1J1C11a 09•111ecma.111emCR 11ew16a1116110, ~1mi11u J.w1a11pooa11u. I 

no 11eiipome.n1aw,~1111 
,[J0.1J/CllCI lL\tell/bC'JI <JOJ.llO:JIC/fOCfllb Kpell.?e/IUJ/ K pyKe 11e.1oee1<a, 111111. 32.00 
111110 vo.1:>1c110 oa<Jamb BO:J. 11o:J1C11ocmb pec11cmp11poeamb 
'J.1e1o:mp1111eci..y}() a1<11111011oc:m11.11blLUl/bl e 06.1acmu. llQO Komopozi 

I pac110.10zae111c:J11<per1.1e1111e. npu /IQl1PRJ1Ce1111u ,\lb/1111/bl 00,7JICllU 
Oblfllo 06ecne•1e11a eo1110J1C11ocmb na6,11o<)e1111J1 11v•111ocm11 c11211Ma 
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Ha11Me11onn1111e EJl111111ua 
.N"! n/n ooopynona1111n KpaT1rne np11Mep11b1c n x1mL1ec1rnc xapairrep11cn1K11 (PBDO) Kon11L1ccTno 

(PBOO) 
113~1epe111m 

(m.e. np11cymcm811e JMT), npu pacc.qa611e111111 Mblllll/bl - ee 
0111cymc111a11e. Ce11cop Tun 2 He .ue11ee I wm., o6ecne'lu8oem 
803..\IO:JICl/OCll/b pe<>ucmpOl/1111 Cll2HCJRG C/)01//0n7emu3.\10Zpa1L\tbl 
(<l>nI') 01111111•1ecK1Lit 11yme.11, 30 c11em 11i11e11e11uR omp(l:J!Ce1111ozo 
om Kpoee11oc11btx cocyooa c8emo. o6beM Komopb1x 113.ue11RemCJ1 
1100 801<>e1icnuwe1111pbcoe01/ ao.mbl. Ce11cop oo.1xe11 6blmb 
u6ec11e•1e11 fJO°J.110.>1c11ocmb10 Kperne11w1 K 11ooywe•1Ke 11a.1btfa 
•1e.10eeKa. Ce11cop Tun 3 11e .11e11ee I 111111 .• 06ecne•1118ae111 
80:J.\IOJ1c:11uc111b pe.?11c111paz11111 cuwa.qa :>.?eK111poKapouo2pa.mtbl 
('JKF) He 1111acu118Hbl.\t c11oco60.11, pezuc111paz11111 I, 11 u Ill 
0111aeoe11111/. Ce11cop Tun ./ 11e .11e11ee I l/1111. 06ecne'l118oem 
803.llO:JICllOClllb: pezucmpOlfll11 CUZ/la.T/a KO:JICll0-2Ql/b8GHU'leCKOzi 
peaKI/tlll (KI'P), p~11c111pa1111R Komopoco ocy111ecma.memcR 11a 
llOClllOR/1110.lt moKe; 11001<.1/0'lellllR K Ille.JI)' 11e.108eKa c 110.llOU/blO 
cyxux :uei.:mpoooe. Ce11cop Tun 5 11e ;11e11ee I wm .• 06ec11e'1118oem 
eo1110J1rnoc111b: pe?ucmpai111u cu211wa :>11ei.:mp1111ecKoti 
aKm11e11oc11111 ,1103,~a ('J'JT) c 110.1101/fb/O cyxux 11e11118a3UBHb/X 
;).7eK111poiJoa; pe~11c111pa111111 :>J1eKmp11'leCKOli OKl11U81/0Cl11U p0311blX 
oo.7ezi .1101?0. Ce11cop Tun 6 11e .11e11ee I 111m., o6ecne'lueoem 
eo111o:J1Cuocmb: pe2ucmpaz1uu cuww1a K0.1e6am1J1 zpyiJuoii J<.qemKu 
(Ce11cop Oblxo1111R); onpeOe.7ellllR 'lacmomw OblxamlR. 
Ycmpo1icmao 0.111 c6opo 001111blx om ce11copoe u nepeiJa'lu 11a 

I 
nepcoua1b11b11i K0.1111b10mep 06ec11e'111<Jaem 801.110J1C11ocmb c6opa 
iJa1111bl>.. 011111ooi.:mo11eH11blx K 11e.11y ce11copo8 11 omnpa8KJ' 
110.1)''1ellllb/X 0(111/lb/X 1/(1 n K. noo1<.110•te1111e l(e11111p0.7bll020 .ll00)'.1J/ 
Kn K OOJIJICllO Ol)'U/C!Cl/l<J.."IJl111bCJ/ c 170.\/0llfb!O USB-Ka6e.rlJI. 
Ycmpo1ic11180 01111 c6opa 00>111blx iJo.1;;1c110 11.Memb za.1b8a11u11ecKy10 
l/30.1111/1110 0111 nK, 06ec11e•11180lllb 803.\IOJICllOC:lllb OOll08pe.11e1111ozo 
11oiJK.11011e111m <J11.1omb tJo ./ ce11copo8. k'a.J1COblti 113 axoiJoa 
Ycmp01ic111ao o.1R c6opa oa1111blx 00:1J1C110 1wemb i'Q.7b60HU'leCJ..)'IO 
1130. 111111110 ( 06ec11e•1e11 ue .\te:JICKOHa.7bllOli ,'aJ1bea11u'leCKoli 
U30J/Jlljllll). fiOOKJllO'lel/lle ce11copo8 K Ycmpoiicmey o.1R c6opa 
00//llblX 0C)'llfeCl/l<J.1JlemCJI c 110.\101/(blO C/1€l/l/OJ/11311p08011/lblX 
po3be.1108 11111110 LEAIO, 06ecne11uaa10111ux npaeuRbllOCmb 
llOOK.T/I0 •1e111111 paJbe.\la II C/11/JIC(//OU/ll.X pucK C/1)11/0lillOZO KOCOllWI 
p03be.~IO<J /1/0K011p08001111/IL'C •iac111e1i, a lllOK:J/Ce 06ec11e'11/60IOll/ILY 
3011(lllll}' 0111 11ecal/Kl/l/Ol/llp080llHOZO nOOKJllO'lemJJI K 
npou380llbflbl 11 ycmpo1ic1118a.11. Mooy1b "K11onKa» 11e Me11ee I 
utm., 06ec11e'l11<Jaem 801.llOJICHocmb: pa"J.11e111K11 pez11cmp11pye.t1bLX 
c11t•11a.·108. Ko.71111ec111eo pa111e'1ae.1tb/X coc:moR11111i c11211a.10 
oo.1J1c110 6b1 mb 11e \ll!llee 3-x pa1111'l11wx Kamezopz11i. 
Ycmpoi1cmao OJ/JI pe;•11cmpaz1uu apmepllG!lb/10?0 oaa.qe1111R 11e 
.11e11ee I 111111. Afe1110<)1111ecKoe noco611e, Komopoe oo,1:J1C110 
cooepJ1camb 11e .11e11ee 30 
.7a6opa111op11b1X' npaK11111•1eCJ..'lL'dOe.11011c111pm1uo1111btx pa6om. 


