MHHHCTEPCTBO
OBPA3OBAHUS U HAYKH KY3BACCA

I[MPHKAS

or wdin 5. 20211 W 7 i+ r. Kesepono

O yTRep/1eHHH [epedHA
0DOPYAOBANHMS, PACKO/IHKIX
MATEPHANOB, CPefcTs o0yYeHHS
H BOCTIHTAHHA 078 CO3NaHKa |
obecneyeHns

Y HELHOHHPOBAHHSA [IEHTPORE
o0pa3oBaHAA ECTECTREHHO-
HaY4YHOIl H TEXHOIOMHYECKOH
HanpaeneHHocTel « Touxa
pocTta» B 0GmeolpaoBaTeILHbIX
OpPTRHH3ALMAX, PACTIONOKEHHBIX
B CENLCKOM MCCTHOCTH H MATBIX
ropoaax

B umenax peatMialMM perdoHANBHOTD npoekTa «CoBpEMEHHAR IKOIRN,
obeCHeYNBAIOLIETD  JOCTHRENHE  Leacl, pe3ynsTaTos  ®  nokasatened
degepansiore npoexta «CoBpeMeHHad [UXK0Na» HALHOHATLHOTO MPOCKTA
w(bpazosanues, i Takke Bo ucnonHenne nynkTa 2 Komnanerca Mep («00pomHol
KApTRID) 10 COMAHMI0 H  QYHKIMOHWpOBanuo B 0DmeodpasoBaTe/bHbIX
OpPraHHsalMgX, PACMONOMEHHEIX B CEILCKOH MECTHOCTH H MANLIX TOPOAax,
UeHTPOB  OOpA30OBAHMA  ECTECTHBEHHO-HAYMHOH M TEXHONOrUYCCKOH
HanpasncHHocTel # Kemeposckoli ofnactm — Kysbacce, yraepaaeHHON
pacnopsacennes llpaswrenscrsa Kemeposckol ofmactw — Kysbacca or
12.01.2021  Ne  15-p «0O cosmammm W YHKUHOHHPOBAHHMM B
obmeofpasoBaTeIBHBIX OPraHA3aLMAX, PACNOIOKEHABX B CENBCKOH MECTHOCTH
W MANEIX ropofax, UeHTpoB 0DpasOBEHHMA  eCTECTBEHHO-Hay“ HOH H
TexHonorudeckodl Hanpansennoctell B Kemeposckoit ofasctn — Kysbacce B
2021-2023 ropax»



ITPHEKA3BIBAKD:

1. YTeepauTs npuiaracMetii nepedens O0OPY/AOBAHHH, PACKOIHBX
MaTepHAaNos, CPEacTB O0OYYEeHHA M BOCTIMTAHHA [NA cO3jaHus B obecnedenns
GYHKIHOHHPOBAHHA  IEHTPOB  O0OpPA30BAHMA  ECTECTBEHHO-HAYMHOH M
TEXHONOTHYECKOHW HanpasnesHocTedl «Touka pocran B obecdpaloBaTeNbHbX
OpPradM3aIHaX, PACHOIOMKEHHEIX B CEOECKON MECTHOCTH H MANLIX FOPO/IEX.

2 Konrpons sa vecnosHenes NpHkasa ocTaanamw 3a coboi.

MunncTp obpalosanns n Hayku Kyadacca 5?2: C.1O. banakupesa



YTBEPXKJEH

npuxajoM MuHHCcTEpCcTEa
o0pa3oBaHin B HayKH
Kysbacca
oT 2021 r.

[Mepeuens obopya0BaHAS, PACXOIHBIX MATEPHATOR, CPEACTR 00YHIEHHR H
BOCITHTAHHA /18 cO30auus ¥ oDecnevenns QyHEIHOHHPOBAHKA [IEHTPOB
00pa30BAHHA CCTECTBCHHO-HAYYHOH H TEXHONOrHYECKOH HANpABISHHOC Tl
«Touka pocray & obuieobpazopare/bHEIX OPTAHHIALHAK, PACIONOAEHHEIX B
CENLCKOH MCCTHOCTH M MANTBIX TOpoJax
(uadpacTpyrTypHhil auct «Cospemennas wixkona. « Touka poctan)

FERSMTIER N, Kparkue n HIlE TEXHHIECKHE Ennu
oBOPYA0BaHHE . S RonnsecTol

(PBLIO) xapakTeprcTHRE (PBIIO) HIMEPCHHS |

Wil 2 3 4 5
Hanmenosanne Hanpasrenng:; «CTaHIapTHRI KOMILICK TS

Hanmenosanue

PA3IENA;

4 CTRH ISP THBIHR

KOMIICKT B

¥

EcTecTRCHIOHLY THAN II!.I'I;[II-‘.HH.F_IMH HOUTE:
1. O6mee obopyaopaane 1.1, Lingposas
atoparopus yueHeckan (fcuka,
ponia, Ouonor). Konwwecrso - 3 en.
Onucanne: Lindposod maranx
SexTponposoainoctn, Lindgposoi
maruak pH, Lndposoil aaramx
nonowennn, ndposoit parmk
Tesmueparypsl, Lindposoi
ocuanorpagmuccxnil garank, Becsl
rnekTporHEE yieGume 200 &,
Fu{uupncxﬂn: unhposoil WIH OITAYCCKHIT e 25.00
c ynemiuenues ot 80 X, Habop

HIMOTOBACIHES MHEDOIPEIAPaTUE,
Kpotpenapars (aatop),
DEIHHHTE LU HPOBOILA,
IPOrPAMMHOE DOCCIIEURHIT,
TOAHYECKHE YKAZAHHN, ROMILICKT
MY TCTOVIOUIEK SIEMEHTOB M OIBITOR
0 MEXAHEKS, KOMILICKT
OYTCTAYIOWEX SNEMEHTOB A OIATOR
O MOCKY/ISPHOI PHINKE KOMNIEET
Oy TCTEVIOWUHY MICMCHTOR IS OTRITOR

C TaR AP THBIH
[EOMIICKT




o

Ne SR Kparkie npuMepakic 1 : Eann
| et p PHMEPHBIC TCXHIMEUKHE s |
i 1 : xapakrepecTriH (PBI1OY) AIMEPCHIA
(PBIIO)
] 2 ! 4

10 WICKTPOOHHAMHKE, KOMILIEKT
COMYTCTRYIOUMX NEMERTOR LI ONLITOR
o onmiie 1.2, KoMnaesT nocyikl 1
COOPYACRAHIS N8 YHEHHYSCKHX ONRITOR
[ heramka, XuMus, SHonorus),
onuuecTso - 3 en. Omacanse; Ultarns
Euﬁnpﬁmpmﬂ xumecEril: HaGop
jamek [lerpr Habop uncrpyseston
NAPOBLIEHEIN JoMES I8 CRHIaHRN
ecte Crynka dapdoporas ¢
ectukoM HaGop Ganok 18 XpaHeHEs
ecpusx peaktusos (30 = 50 ma) Habop
KnHOK ((IEKOHOR) T8 XpaHEHEE
pacteopos peaktuecn Halop npabopox
[1X-14, ITX-16) [Tpubop s noayaesus
8 Couprosxa oploves s
neprosok Gunerposansuan Gymara (50
) KonGa xonmcckan [Tanovuxa
TERINHHAR (¢ PESHHOBRIM
aRoHeUHEKOM ) Haurewxa ana
BITAPHBAHAR | BRIAPHTETRHAS
qka) Mepreil oumnnp
AT KOEETH) BOPOHKA cTCEKIAHAAS
sanan) Craxad creknsuuniid {100 mn)
‘saooTeonnan TpyGra 1.3, Kownoest
TERHEIX TTPEIAPATOR
nesmoncTpanHoHHER, Koneyecrao - 1.
O nMcanme: HatHaAYEHHE:
FEMONCTPALHOHEOE, MATCPHAT
KoRTeliHepa: IIACTHE, TCPMETHYHAR

Eshumcn KPEMNCHHE IKCHOHATA
HCEPEHPYIONICE BEIUCCTHD HaKeika ¢

HagMeHosasnes 10 npenaparos:
bl ppenapar "BerayGra"

aaasifl npenapar "lamoxa" Brawenit
npenapar "Kapacs" Braosasit npenapat
' Kopeus Goboporo pacTenni ¢
rnyocHbkaMi” Briosusd npenapar
"Kpeserka” Bramnnil npenapat
"Hepewaa" Baaxnsih npenapar

;”Pa:wu'rue RKOCTHETOH paiting® Bnamesi




Ne l.lmi " i Kparkue npuMepHie TEXHEYSCKHE Emunuua

/1 it xapaxrepucTiry (PBI1O) HIMEPEHHE e |
(PBITO}

1 2 3 4 5

npenapar "Cupdomenyia” Brasubi
npenapar " Tpwron" Baagssti npenapar
"Uepenaxa Gonoraus" 2. Ofopyaosanne
runa mayuenss Suonorue: 2,1, Komnnexr
repOapHEE ICMOHCTRALHOHHK,
Honmmuectio - 1, Onucanue: Komnmexr
IIpEAHASHAYEH U LCAMOHCTEMHE
AMHOTOOOPAIHA RHIOE PACTEHMEA B
cTpoenns B acTel. Habop smonact B
cena rephapun: Husnasenwne:
reMoncTpatmmonnoe, Ocrosa

wpenneHnd: repSapini nuct 8
rephapuen: [epGapuit "lepesea
everapuakn” Depbapui " ukopacTviume
pacteunz” FepGapuit "Kynurypune
pactenna” Nepbapnit “Jlesupcreennse
pactenua” FepBapuit "Megonocune
pactekng” lepbapuit "Mopdonorus
pactennit” CepGapnii
"CenuekoXoInfCTECHHEIC PACTeHHA"
[epbapuii * Mnosureic pacterns” 2.2,
OMIIEKT KOJIICKLLHI
MOHCTPAUHOHHBR (N0 paidby TeMaM
a Guonorsu). Konugecrso - 1.
Omncaude: Haiuascune:
eMoHCTpaLHonHoe, OcHosa L
pernenna Haknefinn ¢ HanMeHOBARREM
10 xonnexuni: KonnexmHn
"TostocemenHble pacTehna” Konlekuns
FOGHTaTen Mopekare aua” Komnexius
MManeontonoraueckan” Konnegnus
FTIpencTARHTEIH OTPAACE HACCKOMBIX"
[lonnexnua "[lpaMepr: 3ammTaER
pRenocobneHUi ¥ HaceKoMex”
[Loanexwns “TipucnocobrTeNkLEKE
ITIMEHEHNS B KOHETHOCTHX HACCKOMbIX
[onneruns “PaKoBHEE MORTIOCKeR"
anckuns "Ceseiicrsa babovex”
osiekiing "CeMena o noogs”
outerind " Dopra COXPAHOCTH
CRONBEMELX PACTCHIN B BMEBOTHAX"




Hanmenoranne )
MNe St Kparkue upasMepHiie TEXHRYSCKEE Enmunua »
Ty (PBITO) xapaxTepucTHrE (PBIIO) HIMEpeHuA |K
1 2 3 4 3

Habop nanecHTONM HHSCRHY HAXOM0K
"Tiponcxomaenne genosexa” 3.
OfopyvioBaHe I8 BIVISHNA XHMEH:
3.1, Jlemorctpaimonsoe ofopyaonanme
{Xumug) Kommsecran - 1. Omucanne:
KomMimesT acMoRCTPaLHOHAOID
DOOPVIIDBAHIE 110 XHMEH CHVERT U
OPrEHIERLHN HATARIHEX paboT s
nogpofHOre wiydcris saacauil. Habop
uger 8 ceba: CToNHE noasesMAsil
laauavenne: chopka yMebHRIX
VCTRHOBOK, PaiMep croaemH ik
200x200 wine, IMaasnsdh (ogL65 ¢
oMo auira LLTarHs
JIEMOHCTPAUHOHHBH XHMITecKMii:
Hasnaqenae: aeMoBcTpaus npriapon 1
veTaHOROK, DNopd, CTepaem, TamKH,
wiprrat, konbin BosMokHOCTs
KPCILICHHA 3UCMEHTOR HA PAITHANON
oTe ANMAPAT A8 MPORSIEHAR
AMHTeckrX peakiinit: Hasnavenne:
OHCTPALMA XHMHYECKHE peakiim,
lernomaTems napos B rason Marepaan
nnbn: crexno Haliop nng anexTpomia
orcTpameranil; Hasnavenne:
FYMEHAE IRKOHOR ANEKTPOTIMIA, chopka
EHH BKKYMYRATOpA, EMKOCTE
nexrpoas KoMOnexT Mepunx kond
anoro obeema: Hoapawenme:
rEeMOHCTPRUBOHERE ONBTH, ObneM
E)nﬁ.‘ ot 100 ma o 2000 mu,
oanuecTeo konG: 10 o, Matepuan
on: cresno Habop dmaxonos (250 -
300 M0 AnA XpaAcHAA PacTROPOR
peakTHRoR). Hasnavenmwe: xpanenne
] on peaktitnon, Matepran
dhaaxosos: crexno [pobra Mprbop wa
i:lllhn'ﬂh Mo XHMEH ¢ WIEKTPHISCKAM
rokou (nafioparopisii) TipuGop jam
mencrpamm FAROHA COXPAHEHIR
hﬂ:::m REMECTR: cocyn JlanaonsTa




N Huiserosasme Kpatkne npusepiiie TeXnngeckne Enmnmnz |I(ﬂ
(PBTIO) |
: 5 3 4 | 5

TMlpobka Tun npuGopa:

mesoscTpauMosnedt Jennreannan
BopoHKa: Hassauenne: paiaenene AByx
EHAKOCTeH no nnotHocT, Martepuan
BOPOHKH: CTEKN0 YCTaUOBKa LAK
neperoiikn pemects: Hanavenne:
SIEMOHCTRALIN OYHCTRY BeNECTRA,
neperodkn, Konbsl, XOn0uisHig 1
oA, aons, npodka onkn
veTaHoRkH: 550 Mu [Tpubop s
MONYYMCHHA [BI0E HASHAMCHUE!
MONYSCHHEE TE30E B MBI KOTHYSCTRIN,
Cocran koMitnexTa: & npeaMeTon bana
KoMmOnHHpoRanHan mabopatophad: hans
BoZAAAN KoNblUA CMEHHBR ©

THAMH PAIHOFD THAMETRA

Innrka snexrpedeckas Gaphoponas
KR ¢ nectuxons: HaHasenwe: L
MENBYTHNE KPYIHEX G paKiai
HECTR B NPRTOTORTENHA NoPOMKOBLIX
et Kowmnext Tepmomerpon (0 -
100 C; 0 —360 C) 3.2. Komnnexr
HMPUYECKHX PEAKTHROR (X ).
anpvecTro - | Omacanne: KoMnnexr
ETHAOH 10 XHAHW COY YT A8
BEfIEMHA HATTIINIY DKCTIEPHMENTOR
nmafiopaTopisx pabot. Habop

kmosaeT B ceds; Habop aKucmoTin
A30THAR, CCPHAR, COMAHAR,
proactopnas) Habop «Tnaposcias
rupoKcHy Bapua, TRAPOKCHT KUTHA,
KCHJT KATRIHA, THAPOKCAT BATPHA)
abop «ORCHIN METANNORY (AmOMMIHHR
a, Dapus owcr, weneaa (T1T) oxcn,
THITHA ORCHI, Martea orewm, Mean (11)
cH, rmkka oxcia) Habop

[]enoursie B TETOUHOIEMETLHLE

mntn (nwTait, matped, KAk )
Hatop aMerannes (AnoMuHKil, xeneio,
MATHWH, MeJih, 1K, onoso) Habop
wlllenauiibie 1 MENOHAOEMENLHLIE




Haumenosanme
obopyaosaHas
(PBLID)

2

Kpartkie npuMeplLie TEXHHYECKHE
xapasteprcTixs (PBI1O)

3

Ennunia

HIMEPEIHS

4

Konuueotno

pMETANNBD {THTIE, HaTpuil, Kansiwii)
Habop sOrpeonacHuie péccTean (Cepa,

op (kpaciuii), oxcust gocdopalV))
{aGop «l'anorennrs (moa, Gpos) HaBop

OPHL, KALIIHA XAOPH]L, THTHA
TOpNI, Marums xaopua, mear (11
NOPI, RATPUE GPoMHm, HATPHMN
FTOPH, HATPHA XAOPHL, THHKA XT0pHi)
TaGop "Cynubarny, ey,
yaLGETA" (AmonMuHRE CV LT,
sMoHHR cyasfar, senesa (1) cymdua,
-t BOANLIT, kanug cyasdat, KotansTa
Iy eynudhar, Marana cynsdar, mean (1)
YRBDAT 3-TH BOAULIF, HATPHA cyabLH,
ITPAA CYNLpHT, RATPHA cyasdar,
ATPHA THAPOCYTLGAT, ANKens oy andar
op “Kapbonama" (asmmonns
apGonar, kaan xapbonar, mean (11)
HET QCHOBHOH, HaTpHa KapbomaT,
parpus regpokapbonar) Habop
Fdochar. Cunakarn” (Kaams
MOHOTHIPOOPTODOCHET, HETPHA CHIMKT
O-TH pomi, garprn oprodocdar
TREXIAMEIIEH ML, HaTpHA
raraapoochar) Halop "Aueratsl.
Popanngul, Cosnpuesnd wencsa” (Kamis
anetar, katug heppo(ll) rekcannanna,
wamn deppo (1) rexcaumonia, xaans
POAANIT, HATPHA AUCTAT, CHHHLE AleTaT)

adop "CoemmHenns Mapranua" { ke

epManiraHaT, maprasis (IV) oxcaa,

apramua (I1) eviedar, mapranua

opia) Habop "Coeanneang xpoma”

AMMOHHS THXPOMET, KATHE JHXPOMAT,
Kt xpomar, xposa (1) xaopeaa 6-m
sogusil) HaGop "Hurpars” (ansovuHng
HUTPAT, AMMONHS HHTPET, KATHA HETPAT,

RanLumMa purpar, e (1) surpar,




Na T — Kparsue npaMepHLe TEXHHMCCKHE E
4 ofopynonatmg P AR o teetno
Wi xapasTepucTisn (PBIIC) HIMCPEHUN
(PRIIO)
1 2 3 4 3

naTpHA Tpar, cepedpa nutpar) Habop
"Hnrpeatopn”™ (TakxMou, MeTRAORLI
opanaensil, denondranewn) Habop
" Kucnopolconepsnimmte opraHHYscKmne
[pemecTea” (ALETOH, FARLEPHH,
IHITHACBSI gup, cnupr H-Dy nousi,
CIHPT HIOAMHIOBELR, ClRpPT
oGy Tinonki, Ppeno, popmanni,
E’mn:&rmxm. YECYCHO-STHIIOBBLH
wpap) HaGop "Yrnesonopons” (Genann,
FehCaH, HEQyTh, TOAYOL, UHKIOTeCKan)
HaGop "Kucnors oprasuyecase”
{ KHCNOTE AMHHOYKCYCHAR, KHCIOTA
E:’mnuam KHCIOTA MYPaBsHHAA,
1018 OACHHOBER, KHCI0TA

IHUILMHTHHOBRN, KHCIIOTE CTCapiHOERN,

CA0TA VECYCHEN, KHCIOTS [ARCICEEN)

abop "Yrnesoasl AMHHE" (BHKIHH,

WIHH cepHoxnes |, [l-rmoxoaa,
caxaposa) 3.3, KonnaexT wonaexiui w3
crcka (Xummn), Kommectao - 1.
Onucanne: Hassawenne;
AEMOHCTPAIRHOHHOS, BHIL YIRKORKH!
|I'DPIDEIEH. onucanne: pannare Coctan
K

omupnexta:; Kennexnns "Bonoxsa”
Kongexuis " Kamennsii yrons u
poayKIE ero nepepaboren” Komnexnuns
‘MeTannsl v cnaass” Koanekiws
MHUHCPATE H TOPHEE nopads”
onaexiis "Musepansasie vaobpesu "
maexipn "Hedrs n npoaykThl ee
epepalborkn” Konnexuus
IMpacrssccw™ Kowneskuns " Tonmwao®
onnekuay “Uyrys 0 crans” Konnexums
Kayuye" Konnexura "IHxana
pocTi” Habopw pns
ENHPOBAHKA CTPOCHHA
PIEHMHECKHX BemecTs (yuonmteckne)
OfopynosaHie U MIYSENHA (HOHEN!
1. KoMnuesT peMosCcTpainoHRON
OOBAHHA N0 QHIMKE COYRHT 1018
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Haumenonanme

| .
ooy | O | emapens [OTTEETED
| (PRITO) ki .
1] 2 3 9 ;

[IpOREfSNHA IKCNSPHMEHTON B KNACCE M
HATTAIHOND HIYHENHs frHSecEny
manennit, Komwsectso - 1, Omucanwe;
Hatop sxmoyaer a ceba; ltathn
MoHCTpanonasit; Hasnaquenne:
POBCACHNE EMOHCTPAILHOHHBIX
OB, OCHOBAHHE, CTEPREHS, JANKH,
OB, MY TE CTONHE 10/ HEMHEIR:
i cronnga; yyelasit nafoparopasii,
OIOPE, CICPMEHE BHITTOBON, BHHT
ErYIHPORONHEL (YHEKLKS TOXLEME 0
prvekarng cromrka Herounmxk
OCTOSHAUTO H DEPEMCHHDTO
AP RCHHNT Hasnavernne: o (T RS
PELY I PYEMBIM DCPEMEHHEIM M
IOCTORHMBIM TOKOM MICKIPHICCKHX
. wactora, ['o: 50, Manoserp
OUTHOH OeMOHCTPALHOHHBIN
RIHAYCHHE: JUIE HIMCPCHHRI JABACH AR
o 300 sy poasHero cTonda RHILE H
HE ATMOCHEPHROTD TARICHUA,
rnaiaas Li-oDpasas TpyDxa ma
wogcTaske KaMepron Ma pesoHaHCHOM
aie: Hasnauense: 408 SeMORCTPALIHE
FEVKOBMX KoncOanuii 1 8o, Q82
CPTOHA H3 PCIOHHPYIOILIHX HITHKEAX
nHoBsH Monorouek Hacoe
BAKY YMHBIH © 3ICKTPOIPHBOIOM:
AIHAYCHHE: COIAHNHE PAIPLKEHHA HIH
3OBITOMHOTT JARNCHHER B 3aMEHYTRIX
OOBeMAX, OIBITHL KHICHHC BHIKOCTH
PH IOHAMCHHOM OABICHHN, BHCIIHCS B
UHYTPCHHEE naaneHne wap. Tupenkn
akyymuan: Haspauenue: gemoncipagne
OIBITOE B 3AMEMYTOM o0LeME
(CHHBIM BOZNYXOM, OCHOBAHHE ¢
KPAHDM, KOJIOKON B3 TONCTOrD CTeR 14,
PCINHOBAR NPOKIRIKE, 3IEKTpHYSCK
paonok Beaspro Apxavena
AIHAMEHHE: JEMOHCTPALIHA QeitcTHI

HAKOUTH HH HOCPYRHCHHOC B HOC TCID o
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| Havmosae Kparkue npuMepusic texumycckne | Edmnaua !
ﬁfn COOPYLOBAHKI xapakTeprcTHER (PRITO) HAMOPEH A o X
| (PBIIO) |
I 3 3 a 5

HIMCPEHHE BRIHTHHE BRTATRHBRFOMICH
CHILL, BEOEPKO, TEND MM IpHIeckoi
(hopstnl, TPYRHHIAEH THEAMOMETD
Orarno soygynmoe: Haiuasenae:
FEMOTICTPAIINA ROCTITAMEREH S TOpRoSed!
CMECH TP ¢ BRICTPOM CHRATIN,
TOACTOCTEH HII IWHANAAR, MOPIICHE Ha
METATTHEESCKOM IITOKE ¢ PYKOATRGH,
noscTanka g8 masnpa [padop aos
MEMONCTPAIIHE RANTENHA B EHIKOCTH:
Hasuasenwe: TeMOHCTPAIINE HIMCIICHHS
maRTeHns ¢ rayGrroll norpyachs,
MATHHE AABACHNA, KpomnTeln nans
[Kpennenns na creuke cocyna [Mpudop
8 AeMOHCTPAIL aTMocdepioro
ranTeHds (MaraeSyprokne momyiapHa):
Haznauenue: TeMOHCTPAIIHA CHITI

IrMOCHeEpHOTO TARNENHAR, JBd

PATLEMITRIN METANTHYECKHYE TONYINAPHA
C TTPOMHEIMH PYHKAME | XOPOLo
MPRITERGORANITEIMA KPASMH, HHIMENE ©
EPAHOM COYTABAEMOE BIYTPH APOE
BaKyyMMeTpIdeckoe nannenne: (0,05
M Ta, MaxcHMATEHOS PUIPLIBAKILICS
vernme: 90 H Habop Ten pasnoro
ofhema: Hanasenwe: [Uia onpeaenenus
1 CPARNENIE TENTOSMROCTH H
TINOTHOCTH PALTHYITRIY TREPIIRX
MATEPHATOR, HTHIAPE B3 PRUTHEILX
MATEPHATOR! 3 MT., KPMOUKH IR
nogseITHERHIA HARLTpos Habop ten
PARHOH MACCHT: Hasnasenme: ang
Flnpl:,‘rﬂﬂﬂﬂﬂﬂ H Cpaneir i MAoTHOCTH
Pa:nmux MATEPHATON, IAARHPE K3
DAL MATEPHATOR 3 MIT., KPIOYKE
f MOABSTIHEAHAR MHaREApes Cocykl
obmaomueca: Hemauenne:
IFIﬂmHFI[IH-‘IIHﬂ OfIHHRKOROIT YPOBIA
opoIHOR WHIKOCTH B
OOBIENIWECA MeaTy cobolt cocymax
azHoi (popMEL, CODBIIAOTIHECE
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| Hamvenonanme
o R ool il SLUC
1 F 3 e 5 |
CTSKINHHBIE TPYORR pasHoil hopsMns 3

urr., nogcranka Tpydea Herorona:
HHEHEHHE: JCKMOHCTPALHE
CIHOBPEMEHHOCTH MAJIEHHE PATHYE LI
(TN B paspoacHnon Boigyxe, dyHknus
MOIKIEO9EH A K BAKYYMHOMY HA0OCY
pLmne Tpyoxn: 80 oM., pernnonte
MpolKH, HUIMETE KOTHHECTRO TEN B
Tpyoxe: 3 wr. [lap INackans:
[Haannuenme: JERGHCTRAI A MTEpeTaYH
MPOHIBOIEMOTD HE HHARGCTL RARDCHHA
A IAMEHYTOM COCYAE, TEMOHCTPANHA
MO/IREME WHAKOCTH noj ashcTamnes
ATMOCepHOTO TanTeNnsg,
pMETAMTHYECKHR ITHAHNHAP ¢ CHPABasH,
MOPIIEHE CO ITOKOM, [TOTLEHN
METATTHYCCKHR AP ¢ OTREPCTHAMM
FUTHHE ITHEAPAs 22 os, NaMETD mapa:
B cw [Tlap ¢ xonuigon: Hoviagen ne:
[IEMORCTPALIHA PACHINPEHHE TEEPACTD
[TEIA P Harpesai i, WTAarnE,
M TALIHAeCKOE KOJbLo ¢ MylTof, map ©
nencoaron UmiEd nenoarn: 30 v,
rnaMeTp mapa: 25 s Lnnwsape
CRHHIOBLE co cTpyroM: Hasnauenne:
JEMOHCTPRIHA BIAMMHOID TPHTAKEHNA
MEIRITY ATOMEMN TESPILIX Te,
KOTHRECTRO DIHNEKODEIX HANILIpOS: 2
., MAaTEPHAT UMAHEAPOR: CTALL B
CHHHEIL, KPIOMRH IR NOMBEIIHBAN LN,
cTpyT, nanpanRiong TpyGxa Mpubop
Tenna: Hannavenne: Ang necieoBanm
AHCHMOCTH TIONPanaSiig
RAYKIACHAOTD TOKA OT XapakTepa
MEHSEHHA MATIMTHOMD TIYTLOKH, Clofka
EOPOMBICTONM, KOOWHECTRO
AmoMEHHERRIX KoTel: 2 T, Npopess B
!rmﬁnu w3 koner, Marnut myrooSpasii
:;IIE'I-.-IHII'ETFBII.HQHHIJH.' Hianauenne:
PE‘HHH':TFIJIHE CROMCTH TOCTOMITLTY
MArHNTOR, THT MATTIHTR
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Humaamonan e

Mo b Eparkse npHMepHble TEXHHYECKHE Ermsuna - .
11 (PBIIO) xapaxTepuctuky (PBIIOY) HIMCPCHASN
| 2 2 2 3

HAMATHHYEHHET DPYCoR, KOMTHYECTRO
uecTol MarunTa: 2, obosHanenie
neUocos Markeuta Maruer nonoconedl
JIEMOHCTPRUMOHARI (Mapa):
HainaueHme: AeMOHCTpaINE CROTCTR
NOCTORHHBIX METHHTOB, THI MATHHTA:
HEMATHHSEHHE Spyoox
npAasoHHefnod GopMel, KOIHYCCTRO
BeTOB MArHHTE: 2, obosnHacnne
MOUTEOCOB MArHHTA CIPeiKn MArHTHER
Ha urraTisax: Hasgauewie:
NEMOHCTPANNE B3 dHMOncHCcTENA
NOUIKICOE METHATOR, OPHCHTALHN
AUHHTA B MATHHTHOM 1008,
HEMAT T HYEHHAN CTPEAKE KOJRYECTRO
WseToB MareKTa: 2, nogcraska Habop
AEMOECTPAUHOHERL "nekTpocTaTHia”
[anexTpockons (2 wr.), cyaTas (2 wr.),
MATOES CTERIRHHAN, TaN04Ka
SOOHHTOBAN, [ITATHRE! HIDTHpYOnme (2
.) Mawsa anexrpodopeas #am
HRICOKDBONBTHRIT HCTOWHIK:
NHANCHNE: [UIH Hoaysens
FHERTPHYECKOTD SaPRA BRICOKOMD
OTCHLHATA H O0IYHCHHA HEXPOROTD
AIPELE, DTHCKH HE CTORKAX KONHYSCTRO
efinescxnx Ganox: 2, IHUICTABKA
[Commmerr nposogos: anua: SO0 s - 4
et , 250 st - 4 mrr, 100 vom - 8 i,
HATHANEHHEE: I8 NOKBOUEHHA
IEMOHCTPALHOHHIK MPROOPOR M

setl W3 paborsr "l locromm M
exipniecknll ok 4.2.060pynonanwe

nabopaTopisx paboT |
EHHIECKHY ONMTOR (Ha Gale

woMiackTos Lnn OF3) GHIHKA.
Komuuecreo - 8, Omucanwe: Lltarus
saBoparopHsidi ¢ depaarenive Beew

TEETPIHHEIE Menaypxa, npeaen
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Ne A Kparkne npuMepHLe TEXHHSeCkHE Emminua
n'n i o xapakrepucrury (PBI1O) HAMEPEHRS Beandacic:
(PBITO)
1 2 3 4 5

MAMEPEHHA 250 mn Hunamomerp 1H
[Insamonierp SH [[nmaap cransaoit, 25
cnd Lnansap amoMunuessi 25 ol
'I.I,uuuy..up AMOMHHNCBRI 34 cu3
:I.I,HIIHH.E;}I miscTHRoBBA 56 emd (mn
'Habm].'mmz cintd Apxusend) [Tpyacma
10 Him Tpyaet mo 100 r I'pys naSopasifl
VCTHHARIMBACT MACCY ¢ Wwarom 101
Mepuan newta, Tuieliky, TPAHCHIOPTHD

[EpycoK € KPIOUMKOM B HHTLIO
Hanpastmomas nnasof 500 s,

MonsHb OiTh 00eCHeIeHb PEIHBIC
ocspduinenTs Tpekid GpycKa o
anpasagomel CexynaosMep
ACKTPOH KA © ZaTUHKOM
Hanpannmonas co mxatoil bpyook
CEPCERIHBIH ¢ NYCKOBBIM MATHHTOM
[Trranol MEITHHE ¢ TPY30M © NVCKORLIM
PEATHHTOM H ¢ BOIMIGKHOCTRIO

i aMeHEHHR UTHHEL T Prigar brok
IOAREHCH LI BAOK BelnoaRRHA R
Faropuserp TepMoserp Herounng
ITHTAMHA [IOCTORHAOTD TOKA

| BRI PAMHTC1E € BRXOIHBM
HenpaacHnen 36-42 B uan Garapeiinmi
OOk © BOSMOKHOCTEIO PELYIHPORKH
BIXOAROID HANpRRcHES Bomstaerp
yxnpesensnmi (3 B, 68) Amnepmerp
yxnpegensiuil (0,.6A, 3A) Pesnctop
o7 Om Peanctop 5.7 Om Jlamnouxa (4,8
0.5 A) [Mepesentnfl pesdcrop
peoctar) go 10 Oum CoelnHiTe/IbHRE
tpopoga, 10 wr, Kuoy Habop
POBOTOYHEX pPeIdCTOpoR pls

HPAKOLAs MHHE, oKVCHDE
crosare 100 My Cobuparmme nHEA,
OKYCHOE paccTornmne S0mMs
accedBaouan Angsa, pokycHoe
CTOMHHE -73MM FKpan OnTHdeckan
e Cnaiin «Monens npeameray
cpeTHTeas Mosvonmsap ¢
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No HNANEI_S Kpatiue npHMepithie TeXRHYECKHe Eaanwna
" ofopyLOBAHNE —— (PBLIO) stieipaice Komuecrao
(PBIIO)
1 2 3 4 3

MABHIIETOM C KPYTOREM TPEACTIOPTHPOM
[TpuGop maa MEyHIEHRA FAIOBAIX JAKOHOD

anunnsps Jndpacionuns peimerxa
500 wrrprocon/mse Judpakusonsas
pewerka 300 nrrprxon/sm Jepranc
Karyinca motox Kovnac Maraur
CnekrpoMarnsT 4.3, O6pasorarensHbli
HTIPYETOP LIS NPAKTHER GnoMHOro
POIPAMMHPOBAHHAN © KOMILICETOM

. Koiuestee = 1 e,
'obototexHraccRril rabop
IPCIHAIHAYMCH U B3YHCHILE OCHOB
TOTEXHUKHN, JeTaned, yinon »
EXAHHIMOE, HeoDXoINMEIX [T

O3 aHNA poDOTOTEX HRYCCKHX
yerpoiters. Halop upeacranaser cobolt
KOMILICKT CTPYKTYPHBIX HICMEHTOE,
COCIHHHTEIBHEIX MCMEHTOR H
NEKTPOTEXHHYSCEHY KOMINFHEHTOR.
fop moasongeT CoOHpaTh (1
FPAMMHPOBATE CODHpAEMEE

OIERN), HY MMEMENTOR, BXOARIAX B ero
. MOJIETH MCXATPORRRX H
TOTEXHHYMCCKWY YCIPORCTR ©
RTOMATHIHPOBAHHBM YIPABTEHIEM, B
YHETE HA KOTECHOM XOAY, 4 TAKKE
KOHCTPYEUMEH, OCHORAKHEIY HA
HCIC L OBARME TEPEAAY (B TOM THCTE
MEPEAYERIX H 3yOUETRIX ), 8 TAKKE
PEIANOE. CBCTOMHOOHE MATPHHR
rdenacH ¢ BGenodl noacreTRON B
FonTponacpe Komnsectao nopros
[BB0UA BRIBOTA HA KOHTPOTIEPE He MeHee
6 Koauuecrso KHOMIOK He MeHee 4
Ofuee XONMHYECTRO ITCMCHTOR: HE MEHE
520 wrr, B ToM SEene: 1)
MpoTpaMMUpyeshiit fiok ynpanneHia,
oTophtfl MoKeT paboTaTh ARTOROMHO W
R TOTOROBOM pemime; 1) cepRoMoTophl
3} paruuK CHIK 4) AaTORE PACCTORHNIA 3)
FIATHHE TRETA O) AKEYMYyIRTOPHAR
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o - . Kparene npuMepHbie TEXHHTCCKIE Emnnaa
n'n i Lo X eprcTiks (PBIIO) HiMepeHHs
(PRITO) B pe
1 2 3 4

ﬁﬁmpex 7} [InacTHRoBRE CTPYRTYPHELE
ATEMEHTEL, BRI AS NepdopHpoBanHEe
ICMERTEE: DaKK, KYGHKN, OCH W BAILL,
COCIHHHTEILHEN WICMEHITEl K OCHM,
ICCTEPHE, NPCOHaFHANEHHBIC UL
:ummm HEPBRAMHRX B Sy OETRIX
hepeiat, COCIHHATOIBHLIE B KPCIEEHEE
aiementsl; 7) [porpaasnos
oDECIEYeiNe, HEIDILIVEMOE LA
POTPAMMHPOBAHNE COGHPASMIIX
OTOTEXHHYUSCKHX MOTened |
OfCTD, TOCTYTTHD IR CKAaMHBANWA 1l
Wirrepher 4.4 . Kosnnger ana
IVHEHHA GCHOB JERTPOHHENR H
oTexungn. Konuuecrso - 1,
nucanwe: Habop nomsen Gume
pPeaHasHAMEH ATH NpoBeIcHNA YHeOHRIX
HTHIT 10 MEKTPOHNES H
XEMOTEXHHKE © HETLI0 WIVICHNT
anbonee pacnpocTpaseHHOH
teMeHTHOR Gaskl, BpHMEHREMOR U1
HHMEHEPHO-TEXHHYCCKOID TBOPIECTEA
YUAKXeS ¥ papaloTRl yyelux
pogencil pobotos. Hebop ngonses
[O3BONATE YHAIIHMCH HA [PaKTHES
OCBOHTE OCHOBHBIE TEXHOMOIHN
IPOEKTHPOBARHA POGOTUTEXHHHMECKHR
IIEKCOn HA NpRMepe yielHaIX
ogensh poboTos, & TAK#E HIVIHTE
HOBNTIE TEXHHYMECKHE DEIICHHI B
TH KHOCPHETHICCKHX i
ainBacmuix cuctes. B coctas
TLEERTE J0/MEH BXOANTL Habop
CTPYETHEHBIX 3NeMeNTos 118 ¢OopEn
MAKETE MEHHITYIMWACEROID poboTa,
ROMILIERT METRLLIHMECKHX
KOHCTPYKTHBHLX MMEMEHTOB 11N cOopKH
paretTa MobunsHoro pobota v T B
COCTER NOMILIEKIE BXOAKT HEDOP
CUIEKTPOHHEIX KOMITOHSHTON U

HIYIEHHA OCHOD JIEKTROHEKH H
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Hamsenonamme

EMOTEXHHKH, & TAKHKE KOMILICKT
MPHBOZOE W IATHHKOE PA3HYAOID THNA
JUnA paapaboTel poboToTeXxnHYec Ky
komnnexcor, B eoctan kKosmmnerTa
JADTHAC BXOIATH! MOTOPE & IHKDJSPOM -
He MeHee 20T, cepronpreo:l Gonmnod -
He Mesee 4o, CepRONpHROI MATLIH - He
eHee 2017, HHpAKpacHEIR JATYHE - RE
efes JIWT, yILTpassyKoBof AaTIHE - HE
MEHES 3107, NATYHE TeMTepaTyphl - HE
eHee i, JaTHHE OCRENIEHHOCTH - HE

exee Lurr, saop aMEKTROHHBY
KOMTIOHEH TOR [ peIfcTOPEL,

KOHACHCATOPEI, CRETOIAMIR! PATTHYHOTO
MOMMHETA), KOMITEKT NPOROIOE AR
DECHAacHHOro NPOTOTHITHPORAHKA, TRATA
CCTIAcHOTD MPOTOTHNHPORARA,
YMYIRTOP W 3APRAHOE YCTPOACTRO, .
COCTEB KOMILIEKTR AOTESH EXOAHTR
porpassipyesaiil KolTpoiTep,
porpaMaupyesMili B cpene Arduino

E A aHATOrHYHB CRODOIND
IPOCTPEHACMBIN CPETAX PaspaboTEH.
lporpasvmpyessift KOHTPORASH JOTHE ]
BRasaTs NOPTAMM JUIH TOAKTIONSH HA
W PORKI H ANLICTORER YCTpoficT,
urepheiicanm TTL, USART, 12C, SPI,
“thernet, Bluetooth nox WiFi, B cocran
ILACKTE AOTHSH BXOIHTE MOTYIT
FCXHHMECKOTT 3PEHHE, MPEACTARNAICITHA
i BRMNCIHTETRHOE ¥CTPOACTRO CO
POCHHEIM MEEPOTPONSCCOPON (Kom-
Wep - HE MeHe 4T, YacToTA 8P

e menee 1.2 [T, obnem O3Y - Ae
sacuee 512M6G, obsem ReTpoeuol
HAMATH - He meree §16),
HHTETPHPOBRKHON KaMepol
Fummru-t-lut paapemen e
F.nnennu'mnm nepeaaRaeMaro 1no
Pm-lt:pq]eﬂc}‘ LUSB - pe menee 2592x 1944
eIl ) # ommimeckoft cucTesmof. Moaynm

% e | K | B
(PRTIO) P e
1 2 3 | 5
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Hanmenonanme
Na oo R Kparkue npuMepHBie TEXRIMECKRE Ennnnua Mo
/' P Xapakrepucrukn (PRITO) WIMEPEHNE
(PBITO)
1 2 3 4 5

TEXTHYECKOTO IPEHAS AnTKEH obaLIATh
COBMECTHMOCTLRD € PATTHYINLIMA
NPOTPAMMEDYEMBMHE KOHTPOIEPAMHA ¢
mosmoumie gHTEpdeicos - TTL, UART,
12C, SPI, Ethernet. Mozynn
h‘mﬂnqmunm IPCHHE JONKEH HMETh
'p-::rpnmunﬂ nporpaMMnes ohecneuspne
:im DCHOBE DIEPAHONHON CHCTEML
Linux, No3BoNsIOUIes O0CYIIECTRINTE
hm—rpaﬂ:y CHCTEM B! MALTHHHOTD
pﬁyucu M MAPaMETPOR HERPOHHEIX CeTelR
Auns obnapywenna ofwexton,
ONpeIeICHHA HX IEPaMCTPOB |
Euﬂ.uﬁu:iim:ﬂ- HICHTH KRLHM,
Kommexr pomwed ofecneunsars
_Eﬂﬂhtﬂ'ﬂiﬂﬂ'lﬂ'b HAYAI=HHE OCHOB
patpaloTil IPOrpasMMHLIX K
AITIAPATHLIX KOMILTEKCON HIKEHEPHbIX
cuctes, pemennfi 8 cepe "Hurepner
git", 8 Takwe pomeniil B 0OnacT
OTEXHHEH, HCKYCCTRCHHOID
HHTEANCKTE # MAWIHRONT 00yuenns. 3,
Pops-paxrop: sovidyk; KommuecTso -
3. Oumcanue: HecTsan, HeOTKIIOUACAMAN
arypa: nanwase; Pycexkas
RCKIAAKS KIaBHATYPLI HATHMHE;
AroHanh JKpana: He mexee 13,6
iivon; Paspemichne sKpasa; He MoHeeS
1920x 1080 nueeenei; Koanuecrso saep
L!pﬂﬂ&ﬂmpu: He menee 4; Konvucorso
oToKOR: He menee §; bajopas TakToBas
It:ac'rm'a nponeccopa: we smenee 1 [Tuo;
AKCHMANLNAA TAKTOBAS TACTOTA
poneccopa: Ae Memees 1.5 [T Kon-
NAMNTE Nponeccopa; He medee 6 MoadT;
VCTAHOBASHHEON ONepaTHBHOR
:mmm:ne seses B [ Dalir, O6som
Ipnzr.z:::pm:.muu-ﬁ OHEPaTHBHOH TaMATH
Itnmt BOIMOEKHOCTH PACNpEHNd): He
eree 24 [Bailr; O0beM HakouWTe
SD: se menee 240 Tludir; Bpew
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Hammenonanne

Mo R EpaTene npHMEpHEE TEXHHUCCKHE Ermmmna lKca
15h {Pi jB" o) xapasreprcTurs (PBI1O) WIMEpEHE
2 3 | 4 5

ToHoMHOH paboTel o1 DiTapen: He
exee § gacon;, Bee poyrhyea ¢
CTAHOBICHALIM AKKYMYARTOPOM: He
ace 1.8 kr; Bucmuai surepheitc USB
TaHNpTa He Hieke 3,00 Be Menee Tpex
soGopumy; Baewnui uarepdeic LAN
MO HBAHNS [TEPEXHIHMEOE HE
oTpeno): namwane; Hanwine
oyrynelt u rnrepdieficon
MENDTRIORAHNE NEPEXOIIHKOR He
npenyesmorpeno): VGA, HDMI;
[Becnponomas cea3L Wi-Fii namasme ¢
momneperol crawnapra IEEE 802.11n
pam conpemennes; Web-xamepa:
Hameme; Manunyvagrop "seous":
manvrme; [peaycranosnennan
OTIEPAlHONHAR CHCTeMA © rpadEteckEM
NOTLIORATENRCENM HuTEpdeicom,
obecTeTHRmONTas paboTy
PECOPOCTPAHEHHBIX DOPA30BATEABHEIX
OOILCCHCTEMHBIX IIPIIOHEHKA: HAnKYHe.
6. Tun yerpoficrsa: MOV (dyvaxuun
MIEYaTH, KOIHPOBAHASL,
cxanupopanu);Konuuecrso - 1.
Cmacanne: Popmar OyMars; He MeHee
Ad; Usernocty; wepHo-Gelinii;
TexHOROrHA NEYaTH: JalepHan
{aKcHMANLEOE PaIpemIeHne IeYaTH: Be
enee | 2001200 Tonex; Hurepdelicsr:

i-Fi, Ethernet (RJ-435), USB.

Hassenopanse nanpasiedns: «CTanpaprEeiil KoMuaesT (MAnoKoMIIeKTHAR

KA e

AHMEHODEE HE
i=RHIEH

| Crangaprhniti
MIEKT
MATOKOMILTEKTHAR

ILIK T )0

Crangapri
KCMTLIERT
{(MATOKOMITASKTHAR

HerecTRenmonayiHan HalpasieHHOC TS,
1. Odmee obopynosanite ({aunka,
i, Gronormi): 1.1 Trdposas

mr

3400
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i Flisasige KpaTuue npasepihie TeXHHYSCKHe Eamntuma
T b coovam sapaxrepicTiin (PRI HIMEPEHHA ISoTE0)
(PBIIO)
- = 3 1T 4 | 5 |
KO mabopaTopis yueHrveckas ((rinxa,

poanie, Guonormn). Kommiecteo — 2 e
Onncanse: »  Lpdposoll naTanx
paexrponposognoctd ¢ Ludiposodi
arark pH + Undponodt naramx
nonoxenns + Lpdponolt naToamx
TeMTIepaTyYPLl * [npponoi aerime
pocomoTHoro gamtenns »  [ludposoi
OCHITIOTPagHYeckHil JaTHRE
Becn aaexTponinie yeeduue 200
r+  Mugpockom: Rfponoil maR
OnTHHECKRR ¢ ynemEaeunes ot 80 X
Habop mas waroToRmeHng
pitkpoTpenapatos + Mukponpenapatsl
(nafiop) +  Coenmuurentiue
MpOROLA, IpoTpaMMuce obecnedeHHe,
ETOHYECKHE YRAIANMA *  KOMILIEKT
MY TCTRYIOIUTHX JAEMEHTOR JUIA OMLTOR
O MEXanaKe * EOMIASKT
OYTETBYICIUIME FEMEHTOR IS OHNETOR
10 MOAEKYARPHOR DHINKE * KOMILIEKT
QUYTCTHYHOUINK WIEMEHTOR AN OIBITORN
O EETROIHHEMHES = KOMITHERT
CONYTCTRYIOHINX JMEMEHTON JUIR ONLITOB
no onrake 1.2 Komnaexr nocynu 1
OBOPYIOBEHAS TN VHEHMHCCRHK OLBITOH
idHanka, XHMEs, GnororHs )
Kommectno — 2 e, Onucanue; »
[ltarwe naboparopuuri
HMEHECKHR HaGop wamex
F‘l'[ﬂ'pn . Habop muctpyMenton
:Fipennpuuam.m +  Jlowka dna
CHHranRA pemects ¢« CTymia
dhapihoponas ¢ nectukon = Hadop
AHOK JUIA XPAHEHRA TREPILIX PEARTHEOR
30 — 30 sn) « Habop cramiox
(pmaKOIOR) NNA XPAAeAAR PACTROPOE
eaxTinon *  HabGop npubopox (T1X-14,
-16) » [MTpiGop Lns NoIy49cHus
Crmpropka » Topoues i

WpTOROK *  PHILTPOBLTLINS GyMara
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Ne FIRENER O R Kparcue 1 HhIE TEXHHYECKHE Eanunnn
| obopynosasns pe TPHCy Koanvectao,
T xapaktepucTirn (PRI HIMEPCHEA -
(PBITO)
| 2 3 4 5

i,'-ﬁﬂ wr.) *  Konba kowsdeckan
[Manouka creknsnnasg (¢

PEIHHOBLM HAKOHETHHKOM) *
Haureuxa 1710 pLIapHBakis

| BLEPHTEILIAN vameuka) + Mepuii

iy (naacTEkonsit) +  Boponka

CTexiaHHas (Manag) » Craxan
CTCKEAHARI (100 sn) «

amsooreoauan TpyGxa 2.

Ofopynosanme I8 HIYHCH WA
Guonordn: 2.1 KoMoiekT RmamsH s
[IPCNBPATOR TEMOHCTPELHOHH R
KomecTeo = | e Onucanme: #

HAIHATCHHE: ICMONCTPAITHOHHOE,
o METCPHAT KOATSHHEPM: THaCTHE,
- rePMETHYHER KPHITIR: HATHYRC,
. EPCIICHAS SKCMORATL. HATHYHE,
2 EOHCCPRHPYIHILEE BELISCTRO!

HATHYHE, *  HAKAShAKA ¢
IANMENOBANNEM: HLTHYRE, * e MEHes
1) npenapaToR W3 NPHRSTEHHOTD HHEES
criacka: © Bt openapat
"bessyhka® o Brammnli mpenapar
"'amoxra” o Braxnwi npenapat

" BayTpesnes crpoeHse HproxXoRoTan
peonmiocka” 0 HnascHeil mpenapat
"BryIpeHHES CTPOSHHE KPRICH" O
Brascrwit npenapar
"BryTpeHRCe cTPOCHNHE TATYTITER" &
Bnamenit npenapar
"BHYTPCHHCE CTPOSHHS MTROE" O

Brosuwit npenapar

"Bry ipeHEee cTpochue pubsl” o
Brasuwil npenapar "Kapacs” o
Busscani mpenapat "Kopens

GoboBoro pacTeHHR ¢ KnyDeHekavn" o
Bnazuwd npenapar "Kpenetra®

0 Baasunfl npenapar "Hepenna" o
Baawnndt npertapat "Paiautie

xoctreroil parbn” 0 Brawuki

nperapat "PaisnTae Kypuns” o
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"Condomenysa” o Bramssid
npenapar "Tparon” oBaasmad
npenapat "Uepenaxa Gonotras” o
Bnammndt npemapar "¥Y&" o
Brasand mpemapar " Amepnoa”
2.2 Kommnext repbapuen

meMonc Trpanronni. Komuyectso - |
e Ommcanme: « Haanggenmne:

rrcmm::rpuuﬂumzme. . DCHOBA 1T
Kpennennd: repiapunit THeT, *

CITHCOK MECTIOHATOR: HILLTHYHE *
ne menee 8 rephapuen w3
MPARSISMIIOND HIDKE CITHCKA: O
lepBaprit "lepesta u
KYCTAPHHER" O FepGapuii
"InRopacTymme pacTenus” o
[NepGapuit "KopMmopsie pacTedHs”
Ly epbapaft "Kynnryprne
pactenun”’ 0 Fepbapuit
" IleRapcTREHULIE PACTEHHE" ©
lepBapaii "Meacuocuute
pactenun” o [epbGapnit "Mopdonorus
pacTenuii" o Depbapnit "Ocnobnikie
rpynns pacTendf” o Dephapui
PacTwreanitie coobmecTsa” o
Depbapuit
"CeanckoxoagicTREHHEE PACTENRE " ©
Fephapnit " AnonnTue pactenna”
o lephapnit ¥ Kypcy ocnos 1o
ool Gronora 2.3 KoMmnaext
nnextEil tesoseTpaHenif (no
HBIM TEMEM Kypea Buoaorun),
omauecTRo — | e Dnecanme: *
Hasuagenne:
CIEMOHCTPELHOHHOE, * OCHORS JINA
[KPEOACHER: HAIHYHE, * nakeiinm o
HANMCHOBEHHEM. HAIIHYHE = HE MCHES
10 konaekuHi W3 NPHBCACHHOTD HIKE
cnucka: ©  Konnexuns
"lNonocemennsie pactendd” o

no| Hammenonanne Kparkue npusepHnie Texungeckne | Examnnua
L OOePYACBaMIS xapaxtepueTngn (PEITO) HIMEpeHIa Komueomno
(PBIIC)
: 5 3 4 5
Brawuedl npenapar
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W Kparsse npavepunie Texunveckne | Eammnma
1111 s i xapakrepuomnnn (PBI1O) HIMEPEHHS Hoatecro
(PBITO)
l 2 3 4 5

Komneximg "Obutarenn
popekoro qua” o Konnegnma
"[laneorTonorimgeckan” 0 Konrekuns
"[IpeacTERHTETH DTPSAOE HACSKOMLY"
KOMHYECTRD HACEKOMBIN: HE MCHEE 4 0
Komresnma “Tipameprt
MATHRY ApACNOCObTenil y
nacekoMbx” o Konnexums
FlprcnocoGRTeARILE HIMEHEHHE |
KONETHOCTAE HACEROMIRE” 0 Konnexuns
“PaipnTHe BACEKOMLIX © HEMOMHLIM
npespaitiennen” 0 Konneknma
"PaInHTHE HACEROMEIX C MOMILIM
npespamenues” o Konsexima
"PrapaTwe moennm” o Konnexuns
“Prannrre Gafonm” o Konnexnns
“Paxosnin monmockoa” o Kongesius
"CeneficTan fafoyer" o Konneguus
"CeseficTna aykos" o Konnexuns
"Ceatena i mtoget” o Kollerius
I"tbn-pm COXPAMHOCTH HCKOMLAEMLIX
pactenrii # mupormax” o HaGop
TATEOTTANONHIECKAX HAXOLOK
[TpoucxomaeHne venopera”
ONMMYSCTRD MOnETeR: He menee 14 3.,
Ofopynosanie 198 HIYUeHs
paae: 3.1 JemoncTpanHonHoe
Bopynonanne, Konuwectoo - | eu.
ocran koMrnexTa: o Cronuk
evmnift Hasnavenne: chopra
eOHRX VCTAHOBOK, PAIMED
ameITHMIREE: He Meree 200200 M,
AARERTH AOTBEM & MOMOIRK BHHTAL
wype o [llraran
MOTICTPRIHOHHEI XHMATECKRA:
ATHAYEHHE: JEMOHCTPaIRA NTpROopos n
DROK, ONOPa, CTEPKRHM, TAITKH,
EOMThIAL MATAYHE, BOIMOKHOCTE
AKPETINETTAA WEMENTOR Ha paanenoi
RICOTE: HAMUWE 0 Anmapar ana
POBETEHHA XHMAMECKHN pearimii;
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Hammeropasue

Mo P Kparkue npusepHisie TEXHNYSCKEE Ennunns {Km%m
n'n xapaxTeprernxs (PBIIO) HIMCPCHHH |
(PBILIOY) ,
[ 2 3 4 | 5

o

Hasnavenne: QeMOHCTPALIHA
HMIYCCKHX PEakini, noroTwieas
fAp0E W Falon HATHUEE, METEPHRN
KothL: CTeRID o Hatop anx
ANSKTPONHIE JCMOHCTPALROHEHBLH
Hamauenne: H3yeHHS I/E0HOB
ANeRTPoTHIA, cOOpKE MOIRIH
KYMYISTOPa, eMEDCTD: HAMHIHE,
MEKTPOIEL HATHSHE O Kosmnnext
FRIX E0nD Manoro ofmesa:
EAHEMCHWE: [EMOHOTPAIHOH RIS
fkiTht, ofwem xond: or 100 mx mo 2000
1, KoMHURCTRO Koab: ne menes 10 wT.,
man koal: crexkno o Habop
maxowon (250 — 300 ma am xpaHerHs
pos peaxThios) Haamasenne:
PARCHHE PACTROPOBE PEAKTHROR,
nnngecTso fuakonos: we mepee 10 o,
avepuan rakoHos: crexno, npobka:
amaure o [lpubop ans onuros 10
HMHH © WICKTPHUSCKHM TOKOM
madoparopiwit) 0 Tlpnbop s
NMFOGCTRRLIMK HKOEL CONPaHSHHA
Beckl pemecTe: cocyr JlanmonsTa:
TRTHaRE, TPODKA: HATHTHE, THI
pubopa: neMoncTpanHoni o
HenHTennmas BOPONKA:
AIHEMCHHE, PAITCTCHAE JBYX
PREAKOCTEN Mo ANOTHOCTH, MATEpHAN
ROPONEH: CTEERO 0 YCTARONKRA MUK
neperonxn pemecth: Hawnagenie:
FICMOHCTPELEE CURCTKH BEIISCTRA,
neperonka, konfikl, XonoTHTERHK 179
OXNARICHHA, ATTORK, mpobka; naTmime,
UTMTHHE YCTRHORKK: e Mefiee 550 MM o
lprGap ANE NOTYHeHHg FAI0n:
HEZHAMCHAE: NOAYYEHITE TRI0N B MLTRIX
KONHECCTRAY, COCTAR KOMITEKTR: He
sManes b mpeaMeTon o hana
KOMOHHAPORAHKAA naGoparophas: bana
BOARHAR. HATHMHE, KOMLIA CMEHHLIE C
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HATHYHE, TUTHTER MICKTPHYSCKAS:
pamHuwe 0 Gapdoposas cTymEa ©
mecTrRomM: Hasrawenne: ans
DEIMCTRTEHNE KPYTTHEIX hpaKiut
REMICCTE B MPHIOTORMCHHA TOPOUTKORLIN
pueceil o KoMinesT TepMoMeTpon
(0-100C;0-360C)32 Kommmext
HMEICCENX peakTusos, Kommestso — |
A, Coctas koMmnnexta: 0 Habop
CAOTH # (A30THAN, CCPHAS, COTMAHASR,

KCHJ KAMHA, THAPOKCH KATEILHA,
Mipokc narpud) o Habop «Owxenis
L10Bs (AUTOMHHHES OKCIHIL, Bapas
comn, moenesa (1) oxern, Kansuns
KCHIL, Marsus oxca, sean (1) okens,
HEZ ORCHIL) © Habop
Llenoausie o MenoYHOTEMEThIRE
» (THTHE, RATPER, KATHIME) O
HaBop sMetanns» (amosumni,
230, MArHKA, MeIh, TTHHE, O0E0] O
Habop alllesoannre 1
OMHOICMEIRHRE METLLNL S (THTHH,
arpuil, kasimit) o Habap
OrueonacHMe BeecTean (oepa,
ocop (kpacasii), oxcnn thocdopalVv))
Habop al anoresss (Hoa, Gpom)
HaGop «l anoresmmmm
ANOMUHHE XA0PHL, BMMORHA XN0PHT,
prs xnopn, wencsa (1) xnopna,
HH ROODN, BRTHR XNOPID, KIARIHA
OPHG, ETEN XIOPE, MArHHA XTOPHT,
ean (11) xnopra, HaTpra GpoMm,
aTpiA HITOPILE, HATPHA XJIOPHI, LHHEA
opin)o  Habop "Cymsfars,
yiabpHIEL, cyanpnTa” {AnoMHHH
:y/Ibipat, aMMonus cykgar, wenesa (11}
vk, swenesa (11} cyandirr, 7-vmn
s, ks cyvisar, kobansta (1)

Hslg H e KpaTrme npesepine TexnHaeseme Emnunna
- obopyaosaing 3 Kouimaee oo
1.1t xapakTepucTiEn (PBI1O) HIMCPCHHA
(PBI1O)
1 2 3 4 5
' OTREPCTHAMH PA3lOr0 AHAMCTDA:




26

.| Hasmenozasue
Ne oBopyIDBE Kpakne npumepinie Texunaeckne | Emnma |
n/n xapaxtepeTHis (PBIIO) HIMEPEHHE
{PRIIN
1 2 3 4 ]

cymbar, Marnus cynbdiar, sean (1)
cynbar Gessonusill, memm (11) cymudar
F—m BOAMBIN, HATPIA CYABDIA, HATPHS
CybgnT, RETPHE cynbpaT, EETPRE
'ru.npnd:ynh:hur , HHKens cy/sdar o
HaSop "KapSonars" {ammonnn
apSorar, kaned kapbonat, semm (11)
aploHAT OCHOBHOM, HATPHA KapbomaT,
rgpokapbonat) o Habop
"Prochars. Cunnkara” (kanns
MOHOrHApoopTOfoCHaT, HATPAS CHIWKAT
O-TH ROJHLIH, BEATPRA opTodocdar
TPEXIAMEMIEHHEIR, HATPHA
arraapodochar) o Habop "Aneraru.
aapnael, Coemmenns xenesn” (Kaans
erar, kanwa deppo{ll) rexcanuanmm,
us peppo (1) rexcanmwonnn, Kanua
JIAHMI, HATPHR AUETAT, CRHIDA AIIETAT)
Hafop "Cosanuenns Mapranua”
KANA TepManranaT, Mapraiua (IV)
ko, mapranua (I1) cymabar, Maprasua
nopuat ) o HaGop "Cosnunenms
posa” (aMMONEA THXPOMAET, Kanna
KPOMAT, KATHE Xpomat, xposa (T1T)
AOPHA G-TH BOIALH) O Habop
CoemuneAna Xposa” (aMMoHus
POMAT, KATHA JIMXPOMAT, KATHA
posat, xpoma (ITT) xropwn 6-ma
apuii) o Habop "Hurparu®
ATHOMHHHA HETPAT, AMMOHEA HUTPAT,
£ HWTPAT, KATHITHA HHTPAT, MEIH
L) wurpat, HATPHS HIETPAT, cepelbpa
wrpat) o  Habop "Hummkaroper”
AEKMOK, MOTHIOAA OPATKeDEIA,
onprancne) o Habop
Knciopofcodep#aime oprainecEie
sTud” (AIeTON, TTRIEPRT,
sTHAoRH Adp, crRpT N-0YTARODLIN,
HPT HI0AMHIORLIR, CIHPT
VTHAORKA, CTHPT STHTORLI,

eHo L, OPMATHH, ITHICHTTHEOE,
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AT

Hamvenonaaue
oBopYIOREH HA
(PBI1O)
et

Kparkue npaMepinie TEXHHYSCKRE Ennunua
xapakTeprcraxy (PBIIO) HAMCPEH I IK“ .
I 3 4 | 3

vECycHo-aTHAoesi adip) oHaGop
"¥rnepopopon” (Genann, rexcan,
HedTE, TOAVON, UHKNOTECKAH) o
Habop "Knenors oprasaycckse”
[ KHEITOTE AMHHOVECYCHAR, KNCnoTa
Genaodings, KUCHOTA MACIIHHEN, KHC/I0TA
MYPABLHHAT, KACIOTE DNSHIOBAS,
KHCIOTA MATLMHETHHOBAS, KHCIOTH
CTEAPMAORAL, KHCAOTA YRCYCHANR,
KHEAOTA MARSHeBAR) O Habaop
"Yroesome. AMHHRKY {QTHTHH, aHATHH
inepnm:u:m.m , Jl-rmoKeaa, MeTHIEMWH
reapoxnopaa , caxaposa) 3.3 Kowmexr
orutekinf w3 cancka, Kotmwecrao - |

. Onmucanne: Huanauenme:
:

MOHCTRAITHOITHDE, HHA

AKOBKH: KOopoDKa, * OIHCAHHE:
paTivme +  CocTan KoMIUIEKTa: 0
Konnestna "Bonoxna® o
Komnexrma "Kavennnift yrons B
MPOAIYETH ero nepepaboTen” o
Konneruns "Metannu n cnpasn”
] Konnexnng "Munepanu: u
ropikle nopoas” (49 araos) o
Konnexnus "Munepaininie
yaobperns " o Konnexnms "Hedas n
MPOAYKTH €2 nepepaboTEy” 0
Konnexums “[aactmaccu” o
Konnexumna “Tommma" o
Konnexnna "Hyrye n crans” o
Konnexums “"Kayox" o
Konnesues "Hlkana teeprocTte”
& Habopst mns MOTeTHPORARAA
CTPOSHIA OPIAMAHNECKHX RETECTH
| yICHAMeCKHe) He MeHee & T, 4.
OSopyaoRanne L8 Hiyuenus
kpazexi: 4,1 OBopyaonannwe nns
TEMOHCTPRIMOHATEIR OTTWTOR,
[Komasectno — | e, CocTas KOMIIEKTA:
o) Ulrarar peMopcTpandoR b
[Hasnascane: npoReacime
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Hansmenosaime

e oSG Kparkne npumeprme Texnnteckne | Eawmnia e—
n'n xapakTepweThks (PRI10OY HIMEPCHNE
(PBITO)
| 2 3 4 5

t:uuﬁnpmmﬂﬂuux ONLITOR,
UCHOBAHKE, CTEPHCHE, NANKH, K0T,
mylrae: vameme o Cromms
orseMHLIf: THI cToHKA:
ehunf/ naboparoprsifl, onopa,
pHCHE RHETOBON, BUHT
eryaMpoROTHLE: RATHTHE, yuRIHE
JTREMA W OTMYCKAHKA CTONHEA: HAIH'HC
HeTousne TOCTORHHETO W
epemennoro nanpawenis: Hasnauerue:
A THTAHKE DEryIHpYEMbIM
CPEMEHHTIM M TTOCTORHIEM TOROM
NEXTPHEYSCKAX cxen, wacToTa, [u: 50,
orpefnseman Momocts, BA: 100
ManoMeTp HHAKOCTHON
soncTpaironnsil: Hasnatenne:
epenits pasnerns 1o 300 mu
QIRROTG CTOM0A BRINE W IEE
octheprore Janaenns, cTeknanmag U-
Chpaas TPVOKE Bl DOJCTABKS: HATHHT)
) Kamepron 53 pe3oBaHCHOM
aumnke: Hasuavenne: s 2esoncTpatni
WRVKOREIX Komebannfl i sosu, jsa
KAMEPTONE HE PEIOHHPYIOLIHK ALIMEAX:
HAMMYHE, PEIHHOBEL MONOTONCK:
paneane o Hacoc BakyyMHbi ¢
anexTponpraogoM: Hasnauerue:
COAJIAHAE PAIPMECHHA WL HIOLITOMHOID
FIRASITHA B IAMEHYTBIX ODneMus,
OMBITLI KHISHHE WHAKOCTH [P
TIOHEARSHIOM JANEHHN, BRSHIHee H
BHYTPEHHCE TARTEHIE W JIp. O
Tapenka BAKYVMHIEA:
Hatnauenne: TEMOHCTPALHI DILLITOR 8

MMICHYTOM 00LEME © PRIpeikciHbIM
OM, DCHOBAHHE C KPAHOM,

KAATKA, INEKTPHYECKU SBOHOX:
wmuwe 0 Begepro Apxumena:
AIHANEHHE: TEMOHCTRINA JeficTany

OCTH Ha MOTPYKEHHOE B Hee Tel0 |
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HaunmerosaHue

IIMEPCHHME BETINYHHB BRITAIKHBAIOULCH
CHUTEL, BEdepKO, TEN0 LWRTHEAPHYecKod
(pOpMLL, TPYACHHHELR IHHAMOMETP:
e 0 Orusso Bo3gymnoe:
Huatnauenne: NeMoncTpaling
ROCTTAMEHEHHA TOPMOYCH CMECH HpH ¢
BICTPOM CHATHE, TORCTOCTEMHEH
MHHP, NOPIIEHs HA METLTTHYCCKOM
€ PYROATRON, MOACTARRD JUTH
THAIPA ARANSHE O [MTpaGop
A TEMOHCTPEIMI TARACHHA B
axocTi: Hatkavenne: qeMoscT P
TMEHERITE JARACTIHA ¢ FITYVOHHDH
OFPYECHAE, TATHHE IABISHHA,
POHIITEHH ANA KPENACHHS HA CTCHKS
ogvan: samaue o [lpuGop ana
MOHCTPALIHK ETMOCTHEPHOTD ARBASHHA
Marachypreene
onymapid ):Hassauenne:
OMCTRALAA CHLI aTMOCfieproro
NeHEA, IBE PAITHEMHLIX
CTUNTHHECKHX MOTYINapH ©
KIMH PYSEAME 0 XOPOITO
HIAHGORAITHBIME KPARMH, HHTIETE
PAHOM: HILTHYHE, COVIARIEMOE BITYT]H
ApOB BAKYYMMETPHYECKDE TORTSHHE!
e menee 0,05 Mlla, MakcHMATRHDE
aaphiBaIONIes yorane: ne mewee 90 H o
Habop et parnoro odnema:
AHASCHHE: JUIR ONpPeIencHHE i
PABHCHIH TEMIOSMEOCTH W MIOTHOCTH
HYEBIX THEPARIY MOTEPHANOR,

ORCITHRAHHA IIFTHHIOR HAAWESHE O

Habop ten parkoft macent:

AHIHEHHE: JUTE ONPeieienss 0
BHEHHK) TNOTHOCTH PalTHEHIX
ATEPHANOR, TIHTHIIPL] W3 PATIMLHLIX
TEPHANOR: HE MaRes 3 mIT,, KpIodEn
NOABENTHRARNA THITHHIPOR:

it

| covmmnsaci Kpatkne nprsepise TeXHHyueorme Eannuna —
im xapakTepucTiin (PRI HIMCPCHHA
: (PBIIO)
| | 2 3 4 E
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Hamvenonanme

Haisagerne: JeMoRcTpanus
OOHHAKOBOTD YPOWHS aaHopernof
HHIKOCTH B COODIUmOUINNCH MERaY
ool cocvmax pasmodi dopv,
coOBIIAMOIINECH CTEKNRNITLE TRYORH
pasHoi dopae: ne veres 3 o,
HOACTABKE: HATHYIHE O Tpyika
Heutorora: Hasnavense: neMoscTpanis
OHOSPEMCHHOCTH HANEHHE PAITHYHHIX
T2l b PAIPEKCHHOM BOIAYXE, PyHKIINE
OKIOMCHRA K BAKY YMHOMY HACOCY:
e, Arsa Tpyhi: He Menes B0
M., PEIHHORRE npﬁﬁm. WIETE:
HEIHMME, KOAHNECTRO TOT B TRYOKE: He

enece 3 wr. o [lap [Tackans:
laasaueHme: DEMOHCTPALIMSA TEPETATH
MPOHIBOIHMOTO HA KHAKOCTh IARNEHAR
B JaMKHYTOM COCYIE, JEMOHCTPALHA
IOTHEMAE HHAKOCTH MO JeAcTRHEM
TMOoCepROTO TARTEHAS,
MHHSCKHH TTHTAIID © ONPAaBanH,
priieih GO MITOROM, MOTHH
UIHMECKHH MAP & OTREPCTHAMM:
ATIHMHC, [UIHHE THIMHApa: He Menes 22
. Ananerp imapa: we Menee § ov o lllap
koasuos: Haasagenwe: JeMoicTPanAs
N PEHEA TREPIONO TERA NpH
PEBANKK, IITATHE, MOTANMIYECKOS
AL ¢ MydTol, map ¢ uenoukofn:
ANTHMHE, JUIHEA HenosxH: ne venes B0
AL, AHAMCTP WEpa; #e menes 25 MM 0
Iap ¢ konsmom: Hanasenwe:
HCTPRIMA PACITHPERHA TREPIOTO
e IpH HArPERAHNH, TITaTHA,
ETALHHYECEOE KOTRIO © MyTodf, map ¢
OUECH: HANREHS, AATHHL HETOYKH: A
eHoe 80 MM, JUIMETD MAapa: 1e MeHee
2 MM D Linawaapes CRENOORLIE 0O
Tpyros: Haaganenne: TeMOHCTPAIIKA

ptune 0 Cocymad coodmaommecy:

| e e T
fu'n (PBIIO) xap Epenis
1 2 3 F I 5

FHAMHBOIT HPHTHHCHHE MEETY araMasdH
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HausenonaH e

No e — Kpareue npaMepHiie TEXHHICCKHRE Emannua o -
/' xapaxiepucTuxn (PBITO) H3MEPCHMA
(PBIIO)
] 2 3 4 3

TRCPAR TS, KOTHRCCTRD DAMHAKOBRX
RIMIHHIPOR, BE MEHEC 2 10T, , MATCPHAT
LUHIHHIPOR: CTAME H CBHECL, KPHYKH
JULS OIBCIIHBRHNA: HATHYHC, CTPYT,
HANPABNAIIAR TPYOKA: HLTHMME O
IlpuGop Jlenua: Hasnavcane: i
CCie0BaH AN JMBHCAMOCTH
AlfPARICHHH HHIYKIHOHHOID TORA OT
NAPAKTEPA HIMEHEHUS MAHHTIOND
OTOKAL, CTORKA € KOPOMLICIOM
6, KOMHMECTRD WIOMHHACBLIN
Il; He MeHee 2 WT., HpOPesh B OAHOM
3 kosrell: masriune o Marnar
roofpasusli JeMOHCTPALHOHN RN
AIHAYSHNE: IeMONCTPALME CBOHCTE
OCTORHHEIX MarHHTOB, THIT MArHHTA:
AMArHHYMEHHBA OpYCOK, KONHYeCTBO
MAHHTA: He MeHee 2,
IHEHSHAE HOARCOR MArHETA
wiype 0 Marnwr nonocosod
eMoHCTpauLHonEsIA (napa):
Haynaueune: gesmonctpauns ceoficts
IMEIX MBTHITOE, THII MAFHHTA
HHMEHHBIEH Opycox
NpAMCIHHERHOH PopME], KOIHMCCTHO
LBSTON MAIHNTY; HE MEHES 2,
OOOIHAMEHHE TOIHCOE MAIHHTA:
Hamee 0 CTpenkn MarHAETHBIC Ha
mnTarneay: Hasnauenne: aeMOHCTPans
MOAHMOIEHCTEIR NOMI0COE MATHHTOR,
OPHEHTALLMN MaIHATE B MBFHHTHOM
TOTE, MEMECNMHEHHAH CTPC/IKA: HAIHRYNE,
ROCTHESCTEO LBETOB MAIHHTAL HE MEHEE
2, noactanka: nuuse o Habop
siemiic Tpauso Ll “DnexTpociarira”
{amexrpockornt (2 wr.), eymrans (2 wrr.),
MANOYEE CTCRIMHHAN, IaI0HKa
SOOHHTORAN, [ITHTHELL HICTHpYomye (2
W) o MEmHHE 30eKTpopOpPHAS MK
ALICOROBONLTHEIA HCTOUYHHEK:

Hassauenns: 18 noay eHas
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2

N S Kpatiie npiMepriie Texumseckre | Enuauna
1 S xapacreprcTie (PBIT0Y) HAMEPCHHSA R
(PBIIO)
1 3 4 b

MICKTPHYSCEOND MPALa BRICOKOTO
IOTSHUHATA M DONYSEHHA HCKPOROTOD
PaPARUA, IMCKH HA CTORKAX: HanH4He,

amuecTso NeflrcHexux GaHoK: He

eriee 2, MOJICTABKA: HATHMHE O

Kenmnnext nponogos: [Linna: ue

preee SO0 ns - 4 o , 250 mm - 4w,
1040 ym = 8 T, AAIHAMEHWE: A08
IOJIKMIOMEHHA M OHCTIRIACHHRIX
mprGopoR 1 OBOPYAOKAITHA K HETOMHHKY

AOBAHAE N8 AabOpaTOPULIX

BoT B yMcHHMECKHX onuTos (na fase
omriektos i OID). Komewectoo - 4
ea,. Onwcanneg: o ITiraran

aopaTopikii ¢ NepEATENEMH O
HECEI MEKTPONNLIE 0 MOHIYPKL,

npenen mavepenna 230 M o
aunamometp 1H o

mnnamosetp 3110 wuweRgp
cramsaoft, 253 el o oumMRAp
EmoMinnessi 23 ol o LH/THHIID
amomrnnensifl 34 cud o LLHAHHIP
nnacTRonLd 36 cM3 (JUIR naMepeHHR
cumsl Apxivena) o npyasonsa 40 Him o
npymesa 10 1Mo rpyis no
100 r (6 o) o rpy3 nabopHET
YCTRHARTHRSET Maccy ¢ marom L0r o
MCPHAR TENTa, TN,
TRAHCHOPTHR O BpyeoK © KPIOHKOM
i HHTRHY O HANPARTAIHAN Aisioh
e smeree 500 mm. Jomxas GulTh
ohecTedeHE pasine koadupuuneHTEI
Tpetns Bpyeka no nanpapnmowed o
CEKYHAOMED IEKTPOHHBIR €
MATHRKOM O HATpaBIaiiiiag oo
mianoft o OpyCoK JepeBsHHEM ©
NYCKORRM MATHHTOM O  HHINHOH
lf-mrrrmm € FPYIOM € TTYCKOBLIM
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N o — Kparkre upesepuLe Texurysckmne Ejmnuna
oo B CCTBO
1'n Ll xapaxTepwcTwicn (PRITON WIMEPCHILA ok
i (PBI1O)
| 2 3 4 5

TOM M € BOSMOKHOCTEIO
E:::;uua HAMHLL HETH O PRIYar o
ok noaRMEHEE 0 GO0k
HENOARMAKHMI O KANOpUMeELp o
TEPMOMCTR ¢ HCTOUHAE NHTEIHN
TNOCTORKHOTO TOKS (BranpaMuTEnD ¢
BI0IHBM RAanpawEenienm 36-42 B womu
L’ia'mpﬂﬁm.ﬂ! BA0K ¢ BOIMOKHOCTRIO

BKH BHXOIHOTD HAMPEACHHE O
L; ROTRTMET] IBYXTIpeneahn (3
GB) o aMTepNeTP
rﬂnj"}irtpﬁnt.‘]'hl-tbrﬂ (064, 34 o
peamcTop 4,7 DOm0 pasncTop

5?[‘&1:} mavmosca (4.8 B, 0.3 Ao

NepeMeHHERBER pesrcTap (peccTar)
Ao 10On o coeamHMTeRhARIE
nposons, 20 mr. o ckmod o
HABOP NPOBONOMHKX PEIHCTOPOR
pliS 0 coGrpmomas mursa, gokycHoe
cromrHe 100 v ocobnpaioman
13a, (horycroe paccTormmne 30nvv o
paccenBaicIan mnaa, hoxycnoe
PACCTOAHME -T3SMM O IKpAR O
! OTITHYECKAN CRAMBS O CAARN
aMogenn npemMeTay o OERETHTENR
0 NOMYIHANTID ¢ TUNANITETOM C
kp}rmam{ TpascnopTipos o [ lpeiop
HIYMEHHA TAIOBKX MKOHOR O
| Kanunngpw o [Monapona B pamxe
0 e Knra o Earymxa
MOTOK 0 Bnox anoaon o
Brok xoRAeRcaToOpon o
Kommnac o Marunt o
InekTpoMaTHHT 0 Onnnkw
meteirbic & Daime Texuonorngeckas
Pmnpaan:n noets: 1. OfpasonaTennmn
KORCTPVETOP 178 MPAaKTARA Snounoro
'hpurpmnmpunm € ROMIITERTOM
|ua'rtmuun. Konwsectno — | e,
Ommcanne: «  Pobororexmwaeckni

HaBop MPEAHAIHAYEH TR MIYHEHHA
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Na TIRana; Kpamine npaMEpHEIE TEXRHTECKHE Emssnn
1 Craprs xapaxrepucTurn (PRITO) HIMEPSITHA PVRBNCRTS
(PBI1O)
[ 2 3 & | 5

peios pobOTOTEXHUKN, AeTanell, Y108 u
EXAHHIMOB, HEODXOIMMBIX JLLN
oaaaHie poboToOTEXHNYECKHX
fcrn. «  HaBop npencraniser
oBofl KOMNIEKT CIPYRTYPHLIX
EMEHTOR, COSTHHNTENLILIX MICMEHTOE
IMMEKTPOTEXHHYECKHX KOMIOHEHTOR. *
Hafop nossomser cobupats (4
porpasMMEpoORATE cobupacMile
OJTETH ], 917 ANEMEHTOR RXOANTHY B &ro
COCTAR, MOICTH MEXATPOINENX H
OTOTEXHHYCCKHX YeTpollcTa ¢
ATHINPORANIHLIM YTIPaBRSHAEM, B
TOM SHCAE HA EONSCHOM XOUTY, 8 TEK e
HCTPYRIMT, OCHORAHHLIX Hi
CANMALIOBAHHN NEPETaY (B TOM YHCIe
YHEX H 1YOUATHIX ), @ TAK We
WMATOR. *  CRETOANOTHLIH
arprunnll awentedt ¢ Genodi
oacneTRoll HA KOHTpPONAEpE
Konwgectno nopros
RO RBIBOA AA ROHTPO/LICPS HE MEHSE
G+ KomiHecTRO KHOMOK He MeHee 4 +
Ofmee KOTHYSCTRO AIEMEATOR;
ne sene 520 mr, B ToM YHCIE; 0 1
TpOrpAMMWHPYEMETT GIOK YIpasIeHnns,
KOTOPEI MoweT paboTaTE ABTOHOMHD W
B MOTOKOROM PEmITMeE; O 2)
CCPBOMOTOPEE O 3} narTunK CHaLl o
4) nATYWE PACCTOATHA O 5)
JUTHEE [IETA O 6}
AKKYMynaTopuas Gatapes o 7)
[[nacTWEORME CTPYRTYPHER ATEMEHTLI,
BEMIOSAR TePHOPHPOBRIHITIIE ANEMEH TS
DAk, KyGHKH, OCH # BRI,
COCAHHHTENLHLIE IMEMSIITLL K OCAM,
HECTEPITH, NPETHAIHANEHNEE I8
AAHHE YEPBRAHLI i Tyiuarsx
EPEiaY, COCAMHHTENBHEIE H KPElEsHEC
neseHTs; o 3) [Iporpavsnos
CNEUeHHE, HCMOMLIYEMDE ANA




33

POBOTOTEXITNTECKHA MOJeNcH B
ATpoficTn, TOCTYITHO IR CKAYMHBAHHA 1
et Hurepuer 2, OGpaiopaTentuutit
abop N0 MCXEHHKS, MEXATPOMINIE B
poboTorexuuke. Komawectso - | en.
Omicanue: = Kosmiiext ans pxydednn
QTN WIEKTPOHHEH ¥ PpOOOTOTEXHHKH *
Hafiop avowen Gsms
TpeHatHaUCH N8 npoBeIenHt yuedHLx,
MARATHE 110 WICKTPOHAKS W
CHEMOTEXHHKE © LC/hE0 HIYIRIHA
yanGonee pRCITpOCTPane ol
nNeMeHTHONA Gadsl, nprMenacMoR L
HHBEHEPHO-TEXHIMECKOTD TROPUECTSA
YHAILEXCH B paspaboTin yeelHLIX
mofeaeil poboros. Habop nomwen
NOIBOARTE VURILAMCR HA TPAKTHRS
OCBOHTL OCHOBHBIE TEXHOTOTHH

OMILICKTE A0KeH BXOINTE Habop
HCTPYKTHEHEIX WIEMEHTOR 118 cOopEn
T MAHHIYTAIHOANOTD podoTa,
OMIICKET MCTAITHECCKHY
{OHCTPYKTHEHBIX ATEMENTOR N8 chopKi
axeTa MobrabEOTo poboTa B T, * B
COCTAR KOMIACKT BxoHT nabop
SMEKIPOHHBIN KOMUIOHERTOR M8
FIAYHEHHN QUHON INEKTPOHMKHN W
CREMOTEXHHKR, B TAKHKE KOMILIERT
NPHBOLOE H SATIHKOB PAUTHUIOIT THIA
1 paspaboTER poloToTEXITTeCKHN
RoMiaekcos, *B cocTan RoMniekTa

A0 DEHO BXOIHTE: MOTOPS € JHKOACPOM =

1e MeHee 20, cepRompranT GoNLUIOH -
Lt MeHee 41T, CEPROTTPHBOT MAILIA - He

.h':z'[ EAROMRIS Kparkse IpHMEpHBIE TEXHHYECKHE Eauunus
- ofopyaosadus e “F [KomraecTno
ii/n xapaxrepucrnkn (PBITO) HAMEPCHHA
(PBIIO)
1 2 3 4 5
TPOTPAEAMMEPOBIHHE CODMpaeMbIX
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Ne ETRSRON Kparrue npusepiiuie Texnuuecime Emmnmia
I:IJ";:I. coapma xapakTepucTikn (PBRIIO) HAMEDEH HA basca:
(PRI1OY
1 2 3 4 5

ciee 2T, HEhPAKPAcHEI JATHHE - He
eHet JT, YILTPAIBVEKOBOR JATHHK - He
eHee JIIT, BATMHK TeMIIEpaTypel - He
epae 1T, NATYRK OCBEEHHOCTH - He

H/ICHCATOPLL CRETOAROIE] PAATHIHOND
OMMHAAR), KOMIEKT [POBOIOE ANd
SASHHOMD POTOTHIMPOBAKKE, ILIATE
ACHHOID HPOTOTHITHPOBAM A,
AKKYMYNATOP M 3apROHCe YOTpoRcTho. *

B cocras KOMIUICKTa L0 THER
ENOMTH MPpOTPaMMitpyessii
KONTPOTIIED, NPOTPAMMHEPYEMBIR B CPEre|
Arduino [DE sne asanorwamsm
cBODOAND PacIIPOCTPAHACMBIX CPEnX
paszpaborsn. [lporpaMmuapyevnil
KOHTPO/UIICR aoumeH obnanms noprasve
I MOMEMOYCHAE uBdposkx o

AHANOTOEEIY YeTpofeTn, nirrepdeficann
TTL, USART, 12C, SPL, Ethernet,

Bluetooth wna WiFi. - B cocras
KOMIIASKTA A0TEEH BXOANTH MOTYTh
TCXHHSECKOTD IPCHET |,

npeacTaRTmand cohol
BRYHCTHTENRROE YCTPOACTRO CO
BCTPOCHHBIM MUKPOTPOLECCOpaM (K-
BO HEED - HE MeHee 41TT, HacToTa AP

e meree 1.2 [T, obsem OFY - ne
euce S12MBG, obnen RoTpoen o
AMATH - HE meree 816),
HTCTPHPOBLHHGH Kanepoi
MUKCHMANLHOS PaipellieiHe

SONOTOKR, TEPEAABAEMOTO T0
urephelcy USB - e menee 2592x 1944
) 0 onTHseckadt cucTemalt . Moaynn
HMHECKOTD IPERNHA J0MTHeR 007a1aTE
BMECTHMOCTRIO ¢ PALTHIHEMH
PAMMHPYEMEIMI KOHTPOLIEPAMH €
oMomsE RETepdedicon - TTL, UART,
C, SP1, Ethemet. Monynt
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Hawsenoname
{ Eamu
o] obopynomamn | KPR TP O vepenns [OTHETSC
{PBIIG)
| 2 3 4 5

TEXHHYECKOTD IPEHNA ADAMEH HMETE
CTpOCHHOS NporpaMMine ohecnetenne
OCHOBES OTISPALIMONAON CHCTEME]
Linux, noaRoamonies oCyWecTRINTE
ACTPORKY CHOTEMB MUIIHHHOTO

HPEACCHHE UX NAPAMETPOR H
msHefimed KaeHTHgH AN, *
Kosmnexr gomsen obecnesipars
AMOAHOCTE HIVICHHE OCHOR
PADOTEH NPOTPaMMARIX it
APETHRIX KOMILICKCON HITRSHESIE
ueres, pewenndi & chepe "Hutepher
wiet", a Takke pemenni B obnacTH
PODOTOTENHHKR, HCKVCCTREHHOTD
HETELEKTA H MAITHAHOTD DOyUenns.
Komneroreproe obopynosanie: 1.
Hoy1Gyk. Komivectno - 2 en.
Omucarne: »  Qopu-thaktop: HoyTOyE; *
FoCTERA, ASOTRIIOMASMAN
KAABHATYNL HOTHEHE; * Pvockan
PACKHAIKA KNERNATYPH BATHUNE; *
JRaroHans IKPaHa: He Meiee
13,6 moivon; * Paipeinenne
prpana: me merse 1920x 1080 nuxceneit;
. KonwyecTao anep Npomeccopa: ke,
cHee 4+ KonHuecTno MOTOKOE: HE
Ecﬂee 8.+  bajoBaR TAKTORRA HACTOTA
npoueccopa: e meaee | [To;
MagcHMITERAR TAKTOREA MACTUTA
poncccopa: #e menee 2,5 [T;
Kam-naMsTh NpMIecCopa: He
menee 6 MGaliT; » Obwem
VCTAHOBTEHAON OmeparHnmo asaTi:
e MeHee B [OaliT, = ObneMm
fm:-;m:pmtmunﬁ ONEPATHRIOH NAMATH
{14 BOIMOAHOCTH PACITHPERAA); HE

eHes 24 [Baftt; » Ofnes
Fgmuu-rm S8 se menee 240 Nbafit; »

Bpesa asToroMunit paboTil 0T
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Hanmenosanne
OOOPYIORIHIE
(PBII0)

\Ni
i

| Kparkse npMepHkic TEXHHYSCKRE
xapaxtepucTiin (PBRIIG)

Eamrama

HAMEPEHHA

o migecTn

K 2

| 3

| 1

BaTapen: He MeHee 6 Yacos; *
Bec HoyTOYXA € YCTAHOBICHHEIN
axxyMyaaTopos: ie Gonee 1,8 wr;
| Bremmmiit nerepdieiic USE
cranzapra ne e 3.0: e Meuee Tpex
coobommnix; * Breumail mrrepdiefte
N (menonssopaHme NEpeXoIHHEOD HE
npe/yemoTpeso): nanrane; »Hamame
MeLyaei B nerepgeicon
HCHONEIOBAHKE CPEXOTHUKOBE HE
penyemorpeno): VGA, HDMI, »
Becnposonsas caxsh Wi-Fi:
uie ¢ nopaspakoil cranaapra [EEE
02.11n wim cospemennee; * Web-
sepa: Hanpuwe; +  Manunyaatop
'MBIUL" ! HAMHYHE, *
llpeaycranornenHag
NEPELMOHHAR CHETEMA ¢ FPadRTEcKIM
[IBI0BaTENLCKIN RATepdefcom,
medHRAOmAg paboTy
MPOCTpAHEHAR OOPATOBATC/ILHLIX H
CTEMHBIX TPATOKEHNH: HAIHIHE,
MDY (npuwTep, ckanep, KOmRp).
anuectso — | en, Onwcanwe: +  Tun
erpoiicraa: M@Y (Qynkmun neqarsy,
ONHPOBAHME, CKANHPORAARA); *
Dopaat Gymarn: we menee Ad; -
HperrocTh: swepuo-Oennii; =
TexHomoTHa NewaT: Najepuad
MakcuMunenoe paspemenise
euaTh: He Mehee 1200= 1200 Touex;
Hurepdefics: Wi-Fi, Ethemet
RJ-45), USE.

Hauwsmcnonanue nanpasaennu: «llpodmasnsaii KOMIACKT Gutin

| {aHMeHOBaHNE
PARICI,

b [ lpodiisnni
OMILRERT (aaan

| Ipodosrsii
Rosnexs baia

EcTecThenRORAYMEAE NANPARIEHHOCTE:
1. Undposas safoparopus mo GHOMOIME.

Komeerao - 3 ea, Omircanme:

.00
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Hanmenosanue
M Kparkne npaMepHse TEXHANECKHE Enuunia
itd obOpy LOBAHMA :-: . (PBIIO) o [KommsecTao
1 2 3 4 5

CI0ECIeTHBACT BRI IHCHES
maboparopHuy paboT Ha YPOKax 1o
OHONOTAH & ocHOBHON WIKOTC H
HpoSKIEO-HOCHe 0 RATELEKO]
MERTEALHOCTH YHATITHYCA.
ommrekTanng: becnposoaiol
TLTHAATYHE Do DHonorHM ¢ 6-10
CTPOSHNLIME JETriHKman: JaTunk
AWHOCTH C AMANAIOHOM HAMEPSHHA
«. 100% JlarauK oCBEIEHROCTH ¢
THANAICHOM AIMCPCHES He yie dem ot
180000 mx Juraax pH ¢ ananasomon
amMepeina e yue e or 0 no 14 pH
JIBTHHE TeMICPRTYPS C THATAI0HOM
MIMEPERHA HE Yae wem oT -20 a0 +140C
Tarsns 2IekTpOIPORMTIHMOCTH &
AMANAIOHEME HIMEDCHHA HE Yike WeM OT
o 200 mxCwy; ot 0 mo 2000 wxCwu; o1
mo 20000 MrCa Jarusx TeMucpaType
NIKENOIEH CPCIk © AHANAI0N0M
IMepeHIL He yie 9em oT =20 no +40
ceyapii: Kabens USB
oeaRHKTe IR 3apaTHoe yeTpolcTEo
kafenes minilUSB USB Anantep
luetooth 4.1 Low Energy Kpatioe
EOBOICTED 10 SKCAMYATAILHH
tposoi matopatopen Lpdposas
COKAMEPS ¢ METANTTHYCCRAM
BOM, paspemenme He menee 0,3
nuke [porpasMmuoes ofecnedenne
ETOAMMECKHE PEKOMEHNILHH e MeHee
(Il pabor Yoaxosxa 2. Linfponas
PETOPHA 10 xHMHA, KRomiHecTio —
en. Onucanne; ObecneunaacT
mnonnenne gabopaTopins palor no
XHMHM HA YPOKAX B OCHORHOR MTRONE o
NPOSKTHO=-HOC/ICA0BATENLE KO
MEATEALHOCTH YSAITHXCA.
Komiexrauns: beenposomiof
FTETHAATHIK (10 XHMEH ¢ 4-M8

crpoetnsin gaTamkamn: JTarami pH e |
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e I:;::;?:ﬁ:: Kparkne npuMepHsie Texnuucckne | Eannma —
I ernin (PBIIO HIMCPEHSR
/i (PBIIO) XAPAKTEPH { ] P

1 2 3 4 3

HOM WIMCPeHHE He yike Yem oT [
14 pH daTumx seicokoi TeMneparypnl
TEPMONBRHEIR) © JIHATTEITON

AMEPEHER He yae ves oT - 00 g0
HG00C TaTumy AICKTPOTPOBOTHMOCTH ©
SMATAIOHAMHY HIMCPCHHE HC YIKE HCM OT
0 o 200 wexCht; o1 0 o 2000 meCs, o1
0 mo 20000 wxCw JIaTunk TeMIEPETy phl
[LIATHHORKIR ¢ HATAIONOM HIMCPCHMR

e yae 9em ot -30 g0 +1 200 Oraeininie
ku: JlaTaEk onrTHYeckod

noTwocTH 525 wm Axceccyaper: Kabenn
5B cocpmmrenniiil Japamoe

ficrno ¢ kabenes miniUSB USB
anrep Bluetooth 4.1 Low Energy
PATKOE PYROROICTRO M0 SKCILTYATALHMN
(pporoft nabapatopun Habop
patopHoi ocuacTin Tporpassnoe
nescHite MeToanyeckie
poMertatny He Menee 40 pador
AMHEHE PYCCKOAILINHOID cafita

il Hamise snicoponuxos, 3,

CTIETMBACT BLITOTHEHHE
CTICPHMEITOR 110 TEMAM KYpPCs

IMEPEHIA He Yre gem o1 - 20 o 120C
dporo#l faTYIK A6COMKTHOID
UIRATEHHE © HATTATONOM HIMEDCHHA HE
ywe wem o7 0 go 300 xI1a Jurmx
MATHATHOTO MOAK C OHANAIOHOM
wivepenus ge ywe sem o1 -B0 go 80 mTn
JlaTaHx nanpAKEHHA ¢ THATAIOHEMH
WIMEPENTHA NE Ve uem o7 -2 go+28 j or
=5 ao +5B; or -10 o +10B; o1 -13 mo

158 laTurk TOKA He yike vem ot -1 40
LA JlaTamui axcenspoMelp ¢
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Hawsaenona e

K oGy Kparkne npaMepisie TEXnngeckie Eauumua r—
v xapakTepue Ty (PRITO) HIMEPEH A
{PBITOY
1 2 3 4 5

MONAIETENAMM e MCHEE HeM; +2 gd g
&8 g Orpensune yetpoitctsa: USB
peunanorpad re Meree 2 kanama, +-
100B Axceccyapsr: Kabenn LISB
cOCIMHBTERARTR Japaanoe verpoficToo
c kabenew mintlUSB USB Anamrep
Bluctooth 4,1 Low Energy Konctpykrop
714 IPOBEAEHNE IKCTIEPHMENTOR

PATEOC PYKOBOICTRO 10 IKCTIAYATAIME
ol nabopatopus [potpaMamoe
qeHHe Metommyeckne
komMcEnanan (40 pabor) Hunueme
CCKONIRIMHONS Caltta Mo IepEKn
Janwune puneoponnros 4. Hoyriye.
piuecTEo = 3 e Onmcanmne: Popwu-
pETOp: HOYTOYK, HMecTxan,
COTKITHMACMAR KIABHATYPA: HATHIHE]
[PyCCKAR PACKARAKA KTARHATYLL
Hammne; JRaronans sakpana: ne Meree

15,6 mofison; Paapemenne jxpana; He
sienee 1920x 1 08B0 mukcenei; '
KoausecToo anep Nponeccopa: He MeHee
4 KomMuscTRO MOTOKOR, HE MEHee §;
ba30BRan TAKTORAR YACTOTA NPOHEcCOpa:
we meHee 1 [T Maxcasannmas
HECTOTA TPONECCOPa: He MeHee
3 T Kaus-nasmats npoueccopa; me
cHee 6 MoaiiT, ObseM yeTaHoBICHHOR
neparusnoll naMETR: ne Menee §

Gailr; O0weM nojuiepawnaevof
NEPATERHON MaMATH (U BOIMOKHOCTH
wmpcHua) He menee 24 ['Gaiir;

Gnem Haxomurens SSD: ne menee 240
fiT; Bpems arToromMiiof pabotu or
Garapen: ne mence & vacos, Bec
HOYTOYES © YeTAHORAEHILIM
axxymyasTopos: we fonee |8 xr;
Bacmmnit werephefic USB cranaapra #e
wicke 3.0: He Metee Tpex CaoboIHbIX,
Breuniit unrepheie LAN

[HEROIEIOBAHEE TIEPEXOTHNKOR He
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Me

Hasserosa e

Kparkne npuMepHbic TEXHHIECKHE

Emnnnua

npenyestorpeno): VGA, HDMI;
[Becuponomnas caath Wi-Fi: nauume ¢
noasepakodt cranmapra TEEE 802.1 1n
coppedennee; Web-kavepa:
ammype; Marunyaarop "Melm,";
mune, [penycraHoancanng
NEPEUHOHHAR CHCTEMA © IPadHIeCKIM
OL30BATEALCKHM HETEpdeRcoM,
pevuBaOUiAs paboTy
POCTPEHCH WA 0DpatoBaTeILRLIX B
CHOTEMHEN TPIIOWEHNR: HANH HEe.
. M®Y. Komgecrno - 1 en.

nicarse: Tun yerpofictsa: MDY

iy HELMIE [IEHITH, ROTTHPORIRHA,
Hposaung ), Qopuar Bymars: ge
eee Ad; LpeTHocTh: Sepro-Gennsi;
TexHOMOIHa NevaTH: TAICHHAN
CHMATHHOS PAAPSITIEHNE IEUATH: HC
e 1200%1200 Touex; Hutepdeiics:
i-Fi, Ethernet (R.J-45), USB.

n/n nﬁﬂ{?ﬁnuﬂ: e sapaxrepuernrn (PRITO) HAMEPeHE i !
1 2 3 4 5
PeAYEMOTPEHD): Hak e, Hammue
vonynefi u nuTepdeiicos
{(MCTIOTLIOBANNE EPEXOLHMKOR HE

Hanmenonanne nanpanicuns: «llpoduasarii kovnaekt Gaia (MATOKOMILICKTHAR

(TR EY T
HaumeHosaH#e -
pasaci;
tl‘lpmim;muuﬁ
OMILICKT Oasa
| MANOKOMILIEK THAS
B o
1. Updposas nafoparopua no Gronorim.
Komuuecrso - 2 en. Onacanne:
OGecieulB4ET BRINOAHEHRE
podmmatn afoparopisix paboT Ha YpOKax no
nnexT Hasa QMOTHE B OCHORRORA [IIKONE |
MO EOMISKTHAL OCKTHO-HCCACAOBATENBEROA
koAl ATCILHOCTH YURIIHXCA.

omipekTala: becrporoamof
VARTHIATYHE 0 Bronorm ¢ 610

CHHBIMA JaTHukaMy: JaToRk

2.00




43

PR Kparkne npuMepiLie TEXHHIECKNE B
obopyIORANAR 5 o [KomrgecTno
xapaxrepucTurn (PBI1O) HIMEPEHHH
(PBIIO)
s 3 i 5

WIRATHOCTH © AHAIAIOHOM HIMEPCHHA
... 100% Jamiuk ocBemeHROCTH ©
ITHATTAIONOM HIMEPEHHA He yae vem oT 0
mo | 80000 me Jarune pH ¢ Axanasonom
amepenna ne yxe 9em o1 0 1o 14 pH
TTaTHHE TEMICPATYPhI C THANAIOHOM
TMepeHita He yie gem ot -20 jo +140C
ATHHE WIEKTPOIPOBOIHMOCTH ©
AHANRIOHAMY HIMECPOHHA HE Y HeM OT
1o 200 mrCa; or O go 2000 sxCw; o1
an 20000 MrCu arquk remMnepearypsl
KpyRaoiel cpedst ¢ ITHENa0HOM
aMepeHin He yme qes o1 -20 ao +40
Akceceyapu Kabom USB
coe IRHUTEILHEE 3apaanoe yeTpolicTno
¢ watenes miniLSH USB Anamrep
Bluctooth 4.1 Low Energy Kpatioe
PYROBOACTED 10 IKCIUTYATHILHMN
tudiposol aadoparopeu Lindpesas
BHICOKAMEPE C METRMTHYSCKHM
LITATIEBOM, padpemesne He menee 0.3
Mumxe [lporpasmuoe ofecneuenne
MeToaNUSCKHT POKOMCEHIAIIMH HE MEnee
50 palor Yoaxosxa 2. [npporas
padopatopis o XIEMHA. KomHYECcTRO —
2 ep. Onucanwe: ObecricawnacT
wifioHenke nabopaTopssx pabar o
MUH HA YPOKAX B OCHOBRHOI mKone o
NpoeKTHO-HOCIEE0RATCRERONR
TEATENBHOCTH Y4aUMXCH.
omMreKTanhn: beciposomioH
YARTHARTHHE [0 XHMUH ¢ $=MK
metpoenHbni garansamn; Harane pH ¢
IHATTAION0N HIMEPCHHA HE Y ven ot ()
:?m 14 pH Hariug Bpcokoil TeMnepaTypil
(TepMonapHBI) ¢ ARanaIOHoM
'n:mcpmun He yime ges ot 100 Ao
+000C Jatyux 3NeKTPOTIPOROJNMOCTH ©
MHANAIOHAMH H3MCDCHHA HE Yike HeM OT
no 200 mxCw; ot 0 ao 2000 wrCwy; oT
E 1o 20000 meCwx Jdaruwk TeMOepaTypel
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ETHEOBRE ¢ IRANAICAOM WAMEPEHHS

Hanmenosanue
o Kparkue npHMepHEE TEXHHYECKHE Eaunnua
' OOUEAGRE I X epucain (PRIIO) HIMEPEHHA e
(PRIIO) T gl
I 2 3 4 5

He yae yes ot =30 a0 +1200C Oraenunnie
e arank onrrdeckof
naoTHoCTH 5235 w Axceccyapnr: Kabens
5B cocanHrtenbubii 3apaHOS
werpoficTso ¢ kaferen miniUSB LTSH
Aganrep Bluetooth 4.1 Low Energy
[ parkoe PYROROACTAD 110 SKCIAYETALHN
uadpposail natoparopus Habop
naGoparoproft ocnzcTiu [lporpavmece
pbcenedenie MeTomieckne
pekosenanim ne menee 40 pabor
Haanune pycckonisMHore calra
nouepsis Hannyie sigeopomikon, 3.
Lndporas naboparoprs no dusaxe.
Komawecrnn — 2 e, Onucanune:
:!JEW:IT#‘-IH!HHE‘I‘ DEIMOTCHAE
HRCHEPHMERTOR M0 TEMAM KYPCl
dusssicn. Kommnesransm: becnposoasoi
Ey:amm: no guanke ¢ =10
cTpoekiLmm aryykasmn: Lindponoi
CATHIE TeMIeparyphl ¢ JHANEIOHOM
TMEPEHIA He yie wem or - 20 ae 1200
Indposofi JaruMy abcoBoTHOTG
TENHE C TNANAIOHCM WIMEPCHWA He
& yes oT O o 300 klla daraux
070 MOAA ¢ AHATTEIOHOM
weepenna me viue uem o1 -80 go B0 MTho
TlaTaui HENPAKEHAA ¢ HANA30HAME

L5 o +5B; o1 =10 o +10B; or -15 o
4158 JlaTani Toka Re yme Ses o1 -1 ao
1A JlaTuex ancemepoMeTp
KEdaTenaMM He MeHee yen: +2 g; =4 g
§ g Orpenenne yerpoficrsa: USB
cumnnorpah ne wenee 1 panaia, +-
100B Arceccyapnn: KaGens USB
MHHTEABHER 3apiiHoe YeTpolcTRO
kabenew minil!SB USH Ananrep
luetooth 4.1 Low Energy Koncipysrop

HIMCPCHIUE He Yike veM ot -2 20 +2B ; ot

NMPOESIeHE FKCIEPHMCHTOR
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cneuene MeTouseckne
omenzanua (40 pador) Hamnwne
YOCEOMILMHOIT Cafima noUIeKKH
wiHe sracopoinkos 4. Hoytoy.
oansecTso — 2 ea. Ooucanmne: Popu-
axTap: noyroyx; Mecrkas,
SOTRIMYASMEN KIRBRATYE. HLIMIHE,
YCCKAA PACKAGIKS KIARHATY Phi:

) JIHaroHwis SKpasn; He Menee
15,6 mofimon; Paspenicrne 3xpadn: ue
wee |920x 1 080 nuxcench;

QTHYECTEO REp NPOLLCCOPA: HE MeHee
, KonmnuecTno noTokos: He Menes §;
Baf TAKTOBAN “&CTOTA HPOLeCcopa;
e medee | I'Tu; Magcuwannuag

KTORaN HacTora Npoueccepa He MeHes
2,5 TTi; K3m-nassTs Npoleccopa: Be
metee 6 MBaitr; Obsem yeranonaennoi
ORNEPETHBHON NAMATH: He MeHee §
T'Galit; OGseM nosuiep#nRacMof
:l:mep&mnﬂni-'l TEMATH (VIR BOEMOBHOCTI
pacimnpenns): ve menee 24 1'GailT,
OGnem Hakomrreas SSD: ue mence 240
Gaiir; Bpess agrosoMuoil padoTst oT
pei: He menee 6 yacos; Bee
HOVTOYEE ¢ VCTAHOBACHHBIM
KEYMyasTopos: ne Gonce 1.8 kr;
mewnni wurepdeiic USB crangapra ne
ke 3.0: He Menee Tpex caobDOIHRX,
ewrni wurepdeiic LAN
HETTOMEIOBANKE (EPEXOIHHKOR HC
penyemoTpeno): namHune;, Hamwame
oayaei 1 nurepdeicon

| BCOOALAOBAHHE [IEPEXMIHHEOE He
mpeayemorpene): VGA, HDML;
Gecnporoinas caass Wi-Fi: panusane ©
mozurepsckoll crannapra IEEE 802.11n
aan conpementes; Web-kasmepa:

- prammame; Mapunynarop “Muie";

Hammenosakue
Nu Eomasanig Kparkne npHMEpHEIE TEXHHISCKHE Emmiriia -
T 2 xapaxTepueTury (PBIIGD) HIMEpPEnHS
(PBIIC)
1 2 3 4 ]
PaETEOS PYKOBOSCTRO M0 SECONYATAlHH
drposoii naboparopia [Tporpassmaoe
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Hamveroran |
Ne }rnnr:ﬂrr:: Kparkne nipuMepinie TEXHHYSCHEES Enminug |K sl
| 1B J xeparTepreTHrn (PBIIO) HIMEpEHUY |
(PRI _
] 2 3 4 3

pranne, [penycrasosneHyns
OTEPAITHOITHEN CHOTEMA © rpadyecknm
(IONEIOBATETLCKHM HITTepdeiicon,
phecneqnBaOmMAaR paboTy
pACHpOCTPANEHALIX ODPAICBATEILHEL H
OGIECHCTEMHEIN TIPAAOMEHA A HATHuHe.
5, MY .. Komnwgecrno - | &n.
Onucanne: Tuo yerpoftcTra: MOy
((DYHEIHE Meqari, KOMHPORIHNAE,
crannpoeanns), Qopuar Gymarm: ne
eHee Ad; LmernocTs: vepro-Hemsdt;
TeXHoIorHs NCUATH, TRIEPHAR
MaKcHMATRHOE PaIperenne NeYaTm; e
meree 12001200 Touex; Hurepdeiicst:
Wi-Fi, Ethernet (RJ-45), USB.

Hausmcnoranne nanpasacnns: «lpoduisnsii komnackT, lonoanureanioe

ATHCA WATTELIMH LBATETCIRME.
NPAKEIEE THTAHNA LIANDBRIX
urateneit ue Gonee 12 B.

EPBONNATATENL 9ETBEPION OCH AOTHEH
Gecne nBATE HOBOPOT HECTPYMEHTA,
ron HOBOPOTL MAHWITYIATOPA HA

ol py1oBAHNES i
lanmesopanue
| ;
Ectrecrrensonay4ns
HANPARTCHHOCTL S
Hapmenosanne
5 DAICAa:
wTexnomornueckay
HANDARAEHHOCTE Y ]
Yaefuulii poborT-ManunysTop
MpeAdiHAYCH 48 OUBOCHHR
OO Y MAICIIAMHECE OCHOB PODOTOTEXHIKM,
A NOATOTORKE O0Y4AKMLNXCE K
WICPEHHIO ¥ [IOCHSAYICILCMY
APEXOCENOH SRR =
MPOMEITIINERHOM PONZBAICTEE.
G puﬁ::' ONHYECTBO OCcll poGoTa ManKnymATOpa) 20.00
2::3::::::: weTIpe, TlepeMeiicnie UNCTPYMENTA B |
CMENHLIME HAacAlKaMu S et g
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Haumenosanue i
Ne Kparieie npUMepisie TeXHHEecKHe Enunnua
N1 ) e xapaxrepucTaxn (PRITO) WAMEPEHAR [omauccrso
(PRI
| 2 3 4 5

OCHUBEHWH BOKPYT BEPFTHKANBHOIN OCH HE
presee 180 rpagyces. Lan onpeacacHus
NOHGREHHN MAHHIYARTOPa 1Ip#
NOROPOTE BOKPYT BEPTHEATLHOR OCi
MACH HCOOMEIORATECE JFHKOIEP. Y ToN
10BOPOTE INIHEND [UIE49A MAHATTVISTOPA
seice 00 rpagycos. Y1ron nosopota
Epelnens masuy MAHHITYIATORE HE
enee 100 rpanycos. lan cupeacncHus
TEREHEN JAAHEI0 | REpeIHeIO [Ley
HITYNATUPA A0NESH HCHOARIOENTRLEA
rupockon. Yoo nosopoTa 0o YeTReproif
oci we Menee 180 rpagycon. [lomsna
OLITE BOIMOKHOCTR GCHEITEH HX
CMEHHBDMHM HARCAIKAMI (HONMpHaMep,
[IEpAKATE L Kapagai nay duomacrapa,
(IPHCOCKS € CEpBOINTATENEM,
MEXUHMYECKOE SAXBATHOE YCTPOACTRO ©
CEPROIBMIATENCM, YCTPOACTEO JLIY
F’E(punﬂ IPABHPOBKH HIH YeTpoficTRe

3D-pevaTn). Jonama Germs
BOIMOKHOCTS IO THMCHHS
ZIOHOAHHTEIBERE YeTPORCTE (HamphaMep,
TPAHCIOPTEPE, Peikca T8 NepeseleHts
MYALTA YIPARTCHHS THTIA
ORCTHE, KEAMEPE] MAUTHHHOTD IPEHIEA,
DITHYSCKONS SSTYHKA, MOOYIR
ecnposoanorn gocTyna, Pobor-
HIYISTOP O0/ieH obeCne HBaTh
CPEMELLEHNT HACKINN & TIPOCTPANCTRE,
KTHBALME HACAIKH, BOIMOKHOCTR
DEEYHEHHS CHIHANOE OT KEMEDEl H
YHKOB, BOIMORHOCTE YIPAEICHHA
MNORHHTENBHEMH YCTPORCTEAMHN,
ATEPHAT KOPITYCR — MIOMIHHIE
mamerp paboweil soun (Des yaeTa
ABECHOID HHCTPYMENTA H SeTRCPTOH
:H) ne senee 320 mu. Hatepieitc
oormoqcHis — USB. lonxen avets
BOAMOEHOCTE aBTOHOMHEOH paboTa B

'puum{r:m YHPEANCHUN. ¥ NPARTAOTHRA
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Hasvenonakue

*"'" OO0V IORAH S

(PBLLO)

Kparkse mpuMepHbie TEXHIISCKRE
xepaxTeprcTrrn (PBIIO)

Emmrringz

HIMEPEHHH

KonuyecTno

2

3

BOHTPOIED A0UEReH ORITh CORMECTHM CO
cpenoit Arduino. ¥ upasnaioniui
KOHTPOVLIEP COBMECTHM CO Cpeaoi
ITPOFPaMMHPOBAHUA Scratch, u a3kmom
rporpansiposanus C. Jomies
OOCoNeTNRAThE NOBOPOT N0 TEPHLIM TPCM
OCHM B SAZIAHHEN YTOMN W HA Sa 8 HLEH
YT0/1, NOBOPOT 0 YETRERTOR OCH Ha
H VIO, JRHACHHE B
narel X, Y, Z, nepesentenie Ha

HATAHKOE PACCTORHHE IO KOOPIHHATAM
'F'l:. Y, Z, uepesauy TanARX o TEKYILes
NONOKCHHN YITIOR, NIEPEayy JaNiLX 0
imq.ln:m:-: KOOPAMIATAY HICTPYMEHTA.
Jlonser NOLUIEPATIRATE NEPeMelieRie b

KAPTUBGIN KOKMNIHHATAX B YyTIax
ropopoTa ocell, ¢ 3anaHnof CROPOCTRIO |
cROpeRHes, [HnL nepemenieindl o

KAPTOBLIX KOOPAMHATEX: IMEKENHE N0
PACKTCPHHA, BREEHRE 10 Npasoi
SR JTRYMH TOUKAMM,
[CPEIPRTHEANNE HY TOUKH H TOUKY
{ncpenoc ofrsexTa).

06 pazoBaTe NI
nabop 08 Wiy e

POGOTOTEXTHIFISCKEX
CHETEM 0

SEQLIRITY TR OHH BN

podoTon

Wmmkﬂl‘fﬂﬂﬂﬂmlﬂx

G pasoBATEALAEI KOMILIEKT JOMKEH
OLITE NPEHETHANCH AT BTSN
POTOTO TEXHMYIECKHK TEXHOTOTH, OCHOR
HHPOPMAITHOHHED TEXHOTOTHE 0
TEXHOMOIHE [IPOMBIIINCHROH
ARTOMATHIALINK, B TAKKE TEXHBONOrHA
NPOTOTHITHPOBAHHA B ALIHTHEHOTD
PONIBOACTES. B COCTAR KOMILIEKTE
omaHo BxoaaTs: 1) Heveanes: yanssni
PEOMOY /b ¢ HHIETPHPOBAHHOH
HETEMORl YIpaRISHEN, NolRomEomie
BEMMIATE CEPBOMOIYIH JPYT €

M IO DOCASAOBETEALHOMY
mrepdeiicy - Be mMenee b, 2)
ofoTOTEXHHYCCKH R KORTPOTTIep

QY ABROTD THOA, NPCICTARTAONHA
cofoll oaHONIATHE MEKPOROMTEIITED

€ OTEpAUROHEOR creTamoil Linux,

11.00
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HTPOMIEPOM C MOMOIILIO NIATE
cmperns. Pofotorexnieckrii
CHTPORACH AOTKEN YAORTETROPATE
EXHUHECKHM XAPAKTERHCTHEAM : KO/I-BO
P BCTPOCHHOIO MEKPOKOMITBIOTEDA -
€ MeHed 4, TUKTORAN SacTOTA #Apa - ne
wee 1,2 T, ofnem O3Y - He Menes
512 MG, naumune naTeppeiicon - SPI,
20, 128, TTL, UART, PWM. uadponhic
AHANOTODBLIE NOPTEL L8 NOIKTIOYEHHS
BHETHX YoTpofcrs, & taxkae Wik wrw
jlilusmulh S KOMMYUHKALLHE CO

HETTHHMH }'t'PPDﬂE'TBﬁHH.
PofoToTexuuueckuil KoHTpoiLiep
nOTEReN 00ECOe HEAT: BOMOKHOCTS
FPAMMHPOBAHIGE € NOMOMIBKD CPETCTH
stkoR CACH++, Pyvihon i crobagno
cipoctpansesoi cpena Arduine IDE,
TAKKE YIPABICHHA MOTIETAMH
OTOTEXHMHSCKHX CHOTEM © TIOAMOMILIO
peaut ROS. 3) Baauenurensunsti

AATE BCTPOSHHEIME WHPPORKIMH
opTaMy - He Medee 12wt i
HAMOTORLIMY NOPTaMit- HE Meres | 20,
RuiaHcIATENLHBE MOOYNE ADTHKEH
TANATL BCTPOCHHBIM MOLYIEM
enpopozmofl cetan tuna Bluetooth o
iFi e coaianmE alnapaTHo-

HEIX pellendil i
yMusieMapt”-yerpolicTe e
ApaBoTRH pewenui "Hurepaer

. BriHonuTensHbR MOTY TR
omHen o0IalATE COBMBCTHMOCTRIO €
eprepHAHEMHE [UIETAME 175
nmemotenks k cern Bthernet
TOMCAIOYENRA BemBed cunosol

marpyIke. 4) Mogyas Texsrueckoro

e Histasnonning K HMERHEIE TEXHHYECKHE Eumnia
obopyoBAHMS PRI PR [Kermectng
I/ xapasrepueraen (PBITOY WIMEPCHHE
(PRIIO)
1 2 3 4 5
B o0 beiHHCHHE © nepudepuinLiy
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N EUMEHORAME Kparkne npaMepirsic Texunueckie | Eaum
0DOpYAORAHNE B sk M o nmecrio
ri/ri (PBIIO) xapaxrepuctarn (PBIIO) WIMEPCHIH
| 2 3 4 5
perng, mpecTanommE cobofi

Ha Gnae NLMTHCTHTEABHOT
HEPOKOHTPOMAIE W HHTEIPHPOBAHHOR
aMephl, O0ECTETHRARIISE

NOYHARATIHE MPOCTERIIHY

Hit 172 MOJIYIE 38 CUeT
AhIHCTHTE AL LI
aMmoHocTed - ne menee lum, Moy
EXHAMECKOITD 3PCHHA TomKen
ECHCUMBATE BUIMOKHOCTE
OCYIMECTRANTE HACTPORKY IRCTIOIHIMN,
Banaiica Genoro, HSV cocTaRasiomm,
'h'lnuma.uu obnapysusacyoit obnacTa
:IIJD&]:I-EEHHE, OEPYTIOCTH
IpEl.Lapymmul:un-H obnacTH

IO paKCHIR, DONOKSHNE
GHapyRHBaAcMEIX DBTACTEH
HOCHTEARHO ApyT apyra Maoayns
EXHHYRCKOTO IPCHHR IDTHEH HMETD
wsie wiTepdeficn - SP1, UART,
C wm TTL ans monMsy HTHKALHYE APYT ©
TOYTOM HITH REEITHHME YCTPORCTBAMM.

(UICAH MEMHTTYISTOPOR - He MeHee 1T,
5 Komnaest snementon nax cBopen
BAKYYMHOIO JAXEATA - He Menes LT,
OGpazosaTensHEd POBOTOTEXHHYECKHA
KOMILISKT JOMKEH COMEpikaTh natop
DUOIROTCK TPEXMEPHEIX Monenel aia
IpOTOTHIHPORANNE MOAEAEH
OOHALHLIX H MAHATTYIRTIHOMITREY

B Pa3INEHOTO THOA. B cOCTaR
OMILICKTS J0MHHED BXOIHTE

YELHH B MCTOIHYECKHE YRAsaIHi
o paspaboTie TPEXMEPHEIN MOoneed
OfHABHERX pOBOTOR,
AHHNYIRLHOHHRK poboTon ¢
[HHBIMH THITEMR KAHEMATHKR
{¥I0BA% KNHEMETH KR, TIOCKO-

IAPULIEIBHAN KHESMATHKA, TeTHTa-
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- Haumcrosaxme
pbopyaosanus
(PBIIO)

Kparkue pHMcpHLIE TEXHHUCCERE
sapakteprcrrxn (FRI1O)

Eanunua
HIMEPEHNS |

KomiyecTro

| 5 F

1]

2

3

ematika, SCARA i purmias
HemaTHka, noarhopma CTionpTa 1
.11 ). OOpasosaTenkHbit
POSOTOTEXHHYISCKRIT KOMIICKT JOMKen
COMEpwaT HHCTPYRLHA 1O
MpOeKTHROBAHAK POOOTOR, HECTPYKLIHK
METOTHICH DCYIIECTRICHIA
HREHEPIKIN PACUETOR NPH
MPOSK T HPOBANAK (PACHETEL HATPYIER W

OMENTDB, PACUCT MOWHOCTTH NPHBOI0E,

YeT MAPAMETPOE KHHEMATHEN M T.1L),

HUCTPYKITHE 1o paipaloTke CeTen
YTIPaBAEHIA 0 [TPOrPAMMUOLD
GEcneveHnd JUIR YIIpaBIcHEs
ofoTaMy, HHCTRYKLHE H MCTOIHEN 11D
aIpadoTKe CHCTEM YIPABACHMA
NEMEHTAMHA HEKYLCTBEHHOND
HTENIERTA H MALIHHEOTO obyueHna.

pasoBaTensiif
abop no MEXnINKE,

RATPOHHKE B
poboToTeXHKE

"KoMnnesT A8 WIVSeHMA OCHDE
NEXTPONHKH B podoToTexunkn, Habop
OIHEH DETE MPeIHAaVHAYeH 4
POREIZHHE YHehHRIX JaHATHi no

EXTPOHHKE H CXEMOTEXHHKE € LE1hio
yucHHA HanBoNes PACTIPOCTPaHEHAGH

aneMeHTRON Gasw, npuMensemol L

HHAEHEPHD-TEXHHYSCKOTO THOPUYCCTEA

YHELMXCA 11 paapaboTin yielunx

vojeaedt poboron. Habop pomeen

MOIROARTH YHAITMMCA HA (PAKTHKS

OCEOHTH OCHORHLIE TEXTONOIHH
POCKTHPOBARNA POOOTOTEXHHEECKHN
OMILICKCOE HA TIpHMepe YIelHELx
oaerei peboToR, 4 TAKHKe HIYIHTE

HOBHME TEXHHNSCKHE PEIIEHNE B
n2CTH KHbepHeTHIeckny 0
pAHEBaCMMX cHCTEM, [ cocTan
OMNIEKTA NOMEEH BXOOHTL Habop
GHCTPYKTHBIGI JNEMEHTOB 114 cOOpKK
AKETE MEMHTIYASIHOHHOTO poboTa,
ILACKT METATTHYECKHN
KOHCTPYKTHBHEIX SaeMenTon 1A chopkn

mT

29.00
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Hansenomanm:
Na Kparkue npuMepibie TEXHHYCCRKHE Emumnua
obopynoBaHA [Konuuecteo
n/n xapaxrepucraky (PBIICH WIMEPCHEA
(PBITO)
| 2 3 4 5

maxera moGunsHoro pobora w T.n, B
COCTAR KOMIUICKTA BXOAMT HEDOP
VIEKTPONHEX KUMUOHSHTOB LA
HEYHCHNA OCHOR MIERTPOHHKK |
CHEMOTEXHMKH, B TAKAS KOMILIEKT
[IPHECA0E W ZETYHKOR PAIMHYHOM THIE
in paspaboTEn poboTOTENHHYECKHX
EOMILIEKCOoB. B coctan RoMnnesTa
NOMAHD BXOURTh: MOTOPEL C JMKEOIEPOM -
e MeHee 2T, CEpROMpHBN Gonbiol -
He MeHee 4T, CEPROTPMBN MANKIA - we
enee 20T, HEHpAKpAcHER JATHNK - HE
exiee 3, yIRTPAIRYKOROH JariHK - He
iueum JT, AATIHE TEMITEPATYDLI - HE
Meiee | IT, JATHHE OCBETIENHOCTH - HE
menee 1w, Halop IMeRTPOrmEN
KOMIIOHCHTOB {peImcTOpH,
HIASHCATOPbL, CRETOIHOTE PAVIHMHOG
MEHWLIR ), ROMITICKT MPOROIOR I8
0 MPOTOTHIMPOBAIIA, 11473
ACUHOrD MPOTOTHIRPOBAHILE,
MYARTOD W EAPATHCE YCTPORCTRO, .
B cocTap KOMILIEKTA TOMKEH BXOANTE
IPOT PEMMHPYEMBIT KOTTPOLIER,
IporpaMMApyeMETi B cpene Arduino
IDE wim ananormssmuy croboano
POCTPAHACMEIN Cpenax paspaborin,
POrPAMMEPYEMBIR KOHTPOLIED ACTUKEH)
NALATH MOPTAMHE JUTA MOARMICYSHAR
(poBBIX i AHATOTOBEX YCTPORCTE,
mrepheiicanmu TTL, USART, 12C, 8PL,
themet, Bluetooth s WiFi. B cocran
1EKTA JOMAKEH BXO/HTL MOIVIE
LHHYCCEQID 3PEHWA, TPEAcTAnIN LM
coboil BRYRCINTEILEOE YCTRORCTEO CO
HEIM MAKPOTPOIECCOpOM (Kon-
HASP - HE MeHee 07T, SACTOTA SIpa
e memee 1.2 [T, ofnem O3Y - e
wee 512M6, obnem poTpocHHRE
- pe mMapes BIG),

HTerpuposasRoll KaMepolt
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'

Haumenoranne
ofopynoRaHNg
(FBIIO)

Kparkse NpuMepHEIE TEXHHYOCKHE
xapaxTepucTren (PBIIO)

Eusnmuna
HAMEPCHHR

Komnnuectao

2

3

F

{ MEKCHMATEIIOE PAIPEIIEANE
HSONOTORA, NEPeARBEEMOTD 110
utepdeiicy USB - ne menee 2592x 1944

) momTegeckolt crcremait. Moy
CXHEMCCKOTD IPEHMA JAonken obnalars
OBMECTHMOCTEIO € PAIAHHBIMMA
POIpaMMHPYEMLIME KOHTPOIUISPEMY €
omMomso waTeppeficos - TTL, UART,

., 5P1, Ethemnet. Mooyis

TEXHHYECKOrD IpEHMHA QIECH HMETE

eHine MporpaMMHoe obecneucHHe

DCHOEE MIEPALHOHHOR CHCTEMEL

Linux, MOIRONIIOILEE OCYILSCTRAATS

HAcIPOFKY CHCTEMb] MAILIMHHOTO

O0yuel s NapaMeTpos Helponsbx ceTel

nna obuapymennn obbex1on,

OTPEIeTEHIA HX HAPAMETPOS |

mansnefmed BIeNTRHHKALIHT.

KosniekT Jonmed 00ecnciHBaTs

BOIMOKAOCTE HIYICHHE OCHOE

paspaboTER NpoTPaMMHER #
NAPATHEIN KUMIICKCOS MHEEHEPHEX

#cTes, pemeHni s cpepe " Hurepret
mieft"", & Takse peenHd & obnacTw

TOTEXHHKE, HCKYCCTBCHHOTO

HTEINSKTA H MAMHHHOTD 00yYcHu,"

m

PAACGRATENBHKET
OHCTRYKTOP AN
NI PAKTHEN DIOMHOTO

KORTITCETOM
A rNROR

"PoboroTexruyeckni natop
IPCAHRIHAYEH T8 KIYGSHAN 0CHon
POSOTOTEXHHEN, JeTaned, Y106 H

EXAHHIMOR, HeoDXOTHMBIX 113
E;rmmu: PODOTOTEXTTHYECKHX

crpoficrs. Habop npencrannaer coboil
KOMILUIEKT CTRYKTY IR WMEMENTOR,
COCTHHHTETRER MIEMENTOR B

PO PAMMHPORARAHA © |

BRCETPOTEXHHYECKHE KOMITOHCHTOS,

H.uﬁnp DOIROIAST coDMpars (K

NporpaMMapoRaTh cofitpassze
omemi), W ATEMENTOR, BXOMILINX B €10
+ MOJTETH MEXATPOHHLIX H
oBOTOTEXHHYSSKHY YeTpoitcTs ¢
ATHINPORAHHEIM YIIPARICHHEM, &

iy

20,00
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Hammernonanme
obapytonanus
(PBIIO)

54

KpaTeue nprMepiLie TeXnHveckme
sapasTepacTien (PRI10)

Eapnuna

HIMEPEHWA

Konivec oo

|

2

3

HCTPYXUNH, OCHOBAHHLIY Ha
COOMKIORAHME NEPELEY (B TOM YHCIE
CPENYHAN H 3vD4aTRIN), B TAKKE
RIMATUE, CECTOLMOIH L MOTpHYHE
craeh ¢ Genoil nogcecTrol Ha
ouTponnepe Konnuectso nopron
Aa/BEIBOA HA KONTPOILIEDE HE MEHEES
Kommaecrso kHonok #e MeHee 4
EOMAHMECTRO ANSMEHTOR: HE MCHE
20 wrr, 5 ToM wmcnae: 1)

porpaMMupycsiuii Gnok ynpasncHus,
aphiil MomeT paboTiTh ARTOHOMAD H

F NOTOROBOM pewnme; 2} cepROMOTOPN

) naTiEK cuiel 4) TATHNE paccTosHHE 5)
JAATHHE HBETA ) AKKYMYNATOPHAR
BGarapes 7) TancTHioRKE CTPYETY pikie
EMEHTEL, BETIONAR NEpoprpoRan ke
EMEHTERI DRTKH, KYDHKN, OCH W BETEL
OETHNHTENRILIE AMEMEHTE K OCAM,

PHH, TREABAIHEMSTTALIC 178
INAHHA YEPBANHLIXN B 3YDHaThIX
cpenaY, COTHHHTERRIRIC H KPemekHbLIe
neserTn; 7) Tporpamsvmioe
Becnedenns, HEMOILIYeMoe Aaa
POFIMAMHPOTIITHS COGHPAEME
ODOTOTEXHHYECKEHY MOTened w
cTpolcTR, AOCTYTIHO AN CEAMHBAIAS HY

cetnt Mnteprer”

TOM YHCIIC HA KOOECHOM XO4Y, 8 TAKEE

4

—

5

Hansenosanue
,  pasmen:

s oMnburoTEpHOE
DOOPYIOBAHME b




