MaTepHaHLHO-TeXHquCKaH 0a3a

Ne HaunmenoBanue Kparkue npumepHble TeXHHYeCKHe Enunnna
KosuvecTBo
n/m| oGopynoBanus (PBIIO) xapakrepuctuku (PBIIO) H3MEpEeHUus
HanmeHoBanue Hanpasaenusi: "OBOPY/IOBAHHUE JIVIA OBA3ATE/IbHbIX HAITPABJIEHHH "
HaumMeHnoBaHue pasjena:
1 "TexHomorudeckuii mpoQuIsb.
BEHUO"
[ Ipeonaszuauen 0151 onpeoeienliss ONMuU4eckol
Cnexmpogomomemp niomuocmu, Ko3QuyueRmos nponyCcKarHus u wm 1.00
KOHYeHMpayuu pasHooOPA3HLIX pacmeopos
I IpeOnaznauenvl 0 MOYHBIX USMEPEHUTI MACCHI,
Unanumuyeckue 6ecol M0360510M KOHMPOIUPOBAMb USMEHEHUS MACCHL C wm 1.00
mounocmoio 0,01 me.
Yuebno-npoexmmuviii komniexc 6 obnacmu
buocucHAN06 Yenoeexka u HeupoOmexHoI02Ull
iMooy anekmpomuozpammsl, Cencop
bexmpokapouozpammel, Modyns onmuyeckori
Yuebno-uccneoosamenvckas \homonnemuzmoepammul, Cencop
iabopamopusi OuocueHanos u Prekmposryedanozpammsl, Mooyie wm 15.00
HetpomexHono2ull KooicHo2ab6anuyeckol peakyuu. Memooduueckoe
nocobue 0 nposederus He menee 11
lnabopamopuwix pabom. Ilpoepammmnoe
0Oecneuerue 051 GU3YATUUAYUY U AHATUZA
cuenanos.
HaumMeHnoBaHue pasjena:
2 "KomnbsrorepHoe u
[PE3eHTAOHHOE
obopymoBanue"
\Hanoavnas mobunvnas Cosmecmumocms ¢ MOHOOIOUHBIM
cmotika 0151 UHMEPAKMUBHBIX [UHMEePaKmusHuim yempoticmeom n.1.1.6 m 1.00
00COoK U yHusepcanbhoe IMakcumanvbublil ec, 8b10ePAHCUBAEMBIT u '
Hacmennoe KpenneHue KkpenneHuem: ne menee 60 ke
\HnumepakmugHbiti MOHOONOUHbIN OUCH.IeLl,
Ouazonane sKkpaua: He menee 635 OLOUMOS,
paspewerue skpana: He menee 3840%2160
nukceneu, 6CIMPOEHHAS AKYCMUYECKAsl CUCTEeMA:
mpebyemcsi, KOu4ecmao 0OHO8PEMEHHO
PAcno3Ha8aemMbix KACAHUL CEHCOPHBIM IKPAHOM.
He menee 20 kacanutl, 8blcoma cpabamuvi8anHus
cencopa skpana: ne 6onee 3 MM Om nOGePXHOCU
DKpana, 6cmpoenuvie QyHKYUU pacno3HaA8aHus
06vekmos kacanus (naaey unu 6esdoamapeninblii
cmunyc): mpebyomces, Koauvecmeo
noodoepoicusaemuix be36amapeinblx CMuLCco8
00HOBpEMEHHO: He MeHee 2 WM., B03MOICHOCTD
Monobnounoe
UCNONIL308AHUA IAOOHU 8 KAYeCTN8e UHCIPYMEHMA wm 1.00

UHmMepaxkmueroe ycmpoﬁcmeo

cmuparnus b0 USHOPUPOBAHUS KACAHUL IKPAHA
1adonbr. mpebyemcs

\HUHmespupo6anHblii 0amuux 0CEeweHHoOCmL OJist
aemomamuyecKkoil Koppekyuu ApKocmiu
nooceemku: mpedbyemcs Hanuyue gpyrnxyuu
epapuueckoe0 KOMMEHMUPOBAHUSL NOBEPX
NPOU3BOTLHO20 U30OPAIICEHUS, 8 MOM YUCTE O
(usuUecKy NOOKIIOYEHHO20 UCTHOYHUKA
suoeocuenana: mpebyemcs Humeepuposanmvle
DyHKYUU 8b18600a U30OPAIICEHUIL C IKPAHOB
MobUILHBIX ycmpoticme (Ha naamgopme
pacnpocmpanennvix OC), a maxoice ¢
603MOACHOCHIBIO UHIMEPAKMUBHO2O
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63auMOOeticmsus (YnpasieHus) ¢
VCmpoucmeoMucCmouHUKoM: mpedyemcs
\Hnmezcpuposantblii 8 NOIL308AMENLCKUL
unmepgetic QyHKyuonan npocmompa u pabomsi ¢
datinamu ocrognvix popmamosg ¢ USB-
Hakonumeneil uny cemegoo cepeepa. mpebyemces
[1000eparcka 6CmpoeHHbIMU CPeOCMBAMU
OUCMaHYUOHHO20 YpagiIeHus pabouumu
napamempamu ycmpoucmea yepe3 6HeuiHue
cucmemvl: mpebyemcs

[ IpedycmarnogieHHas ONepayuoHHas CUCMeMA C
epaguyeckum noIb306amenbCKuM unmeppericom,
0becneyusarowas pabomy pacnpocmpaHeHHbiX
06pazoeamenbHbIX U 0OUECUCTIEMHBIX
npunodiceHull: mpeoyemcs

\HUnmezepuposanHbvle cpedcmea, obecneuusaroujue
credyrowuti hyHKyuoHan: cozoanue
MHO20CMPAHUYHBIX YPOKOG C UCHONb308AHUEM
IMeOUaKoOHmMeHma PastuyHblX hopmamos,
co30anue Haonuceil u KOMMEHMAapues nogepx
BANyuWeHHbIX NPUTOJICEHUL, PACNO3HABAHUE QuUeyp
U PYKORUCHO20 MeKCma (PyCcCKutl, AHTUNCKUL
SI3bIKUL), HATUYUE UHCTPYMEHNO8 PUCOBAHUSL
leeomempuyeckux (ueyp u IUHULL, 6CMPOeHHbLE
DYHKYUU: 2eHepamop CIYUAIHbIX Yucel,
KATLKYASMOP, IKPAHHAA KIAGUAMypa, maimep,
pedaxmop mamemamuieckux opmyi,
DIEKMPOHHbIE MAMEMAMUYEeCKUe UHCMPYMEHMbL.:
YUPKY b, Y2ONbHUK, TUHENKA, MPAHCNOPMUp,
peaicum "benoti docku'" ¢ 603MOANCHOCMBIO
co30anUs 3aMemoK, pucosanus, pabomol ¢
mabauyamu u epaguxamu, umnopm gaiinos

bopmamos: *.pdf, * ppt

Dnunuapm

\Pasmep paboueii obnacmu: ne menee 700x1000
v

2.00

Teneoicka 0151 3apaoKu u
panenus Hoymoykos

mun Kopnyca: Memai; 803MOJICHOCHIb
6e30naACH020 3aUULEHHO20 3AMKOM XPAHEHUS.
HOYMOYKO8: HAUYUe; 803MOICHOCHb 3APSOKU
HOYMOYKO8: Haluuue, N0O0ePAHCKA HOYMOYKO8
n.1.1.1.; naruuue poymepa Wi-Fi cmandapma
802.11n unu cospemennee: 1 wm. noddepaicka
Hoymoykog n.1.1.1; xonuyecmseo HoymoOyKos: om
15 wmyk, noodepoicka Hoymoykoe n.1.1.1;
\Hanpsiorcenue numanus: 220B\50I'y;
[ITompebnsemasn mowHocms, Bm (maxcumym):
2500, Ilompebnaemvii mok, A (maxcumym): 12;
V[nuna wnypa anexmponumanus. om 2,5 mempa,
Sawuma om nepenanpadicenus, KOPOMKO20
Bamvikanus: Hawyue, Koneca ons nepedsudicenus
c mopmoszom: Harudue.

2.00

MDY (npunmep, ckanep,
Konup)

Tun ycmpoticmea: M®Y; yeemnocms.: yeemuot,
bopmam bymazu: A3/A4 Cropocms nevamu: He
Wmenee 25 cmp/mun (4/6 A4), ne menee 25 cmp/mun
(ysemn. A4) Asmomamuueckas 08YCmMOpPOHHS
neuams: ecmv, Koauwecmeo cmpanuy 6 mecsiy ne
wmenee 40 000; Ycmpoticmeo agmonodauu
opueunanos: ogycmoponnee; O0vém 10mra

nodauu Oymazu. ne menee 250 nucmos

1.00
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MDYy

Tun ycmpoticmeéa: MQY (¢ynkyuu nevamu,
Konuposanus, ckanuposanus); Dopmam bymazu:
e menee A4, [eemnocms: wepHo-denvlil,
Texnonozusn newamu: nasepuas Maxcumanvhoe
paspewenue neuamu: He menee 12001200
mouex, Humepgheiicvr: Wi-Fi, Ethernet (RJ-45),
USB.

1.00

\Hoymoyx yuenuxa

Dopm-paxmop.: noymoyk,; Kecmxas,
HeomKmOYaemas Kiaguamypa: naruuue;, Pycckas
packiadka Kiasuamypul: Haaudue; Juaconans
brpana: ne menee 15,6 oimos, Paspewenue
bxpana: ne menee 1920x1080 nuxceneui,
[Konuuecmso sioep npoyeccopa: ne menee 4;
\Konuuecmso nomokos: ne menee 8, bazoeas
maxkmoedas uacmoma npoyeccopa: ne menee 1
Ty, Makcumanvhas maxmoegas 4acmoma
npoyeccopa: ne menee 2,5 I'Ty,;, Kow-namsams
npoyeccopa: ne menee 6 Moaum,; Obvem
VCManoe1eHHOt OnepamueHol NAMAMU. He MeHee
8 I'oaiim,; Obvem noddepacusaemori
onepamuenoii namamu (0151 603MONCHOCMU
pacwupenus): He menee 24 ['oaiim; Obvem
naxonumens SSD: ne menee 240 I'6aiim; Bpewms
aemonomHol pabomel om bamapeu: e menee 6
uacoe; Bec noymbyka c ycmanosnenHvim
akkymynamopom: He 6onee 1,8 ke; Brewnuti
unmepgetic USB cmanoapma ne nuoice 3.0: ne
menee mpex c60000HbIX, Buewnuil unmepgetic
ILAN (ucnoavsosanue nepexooHuKos ne
npedycmompeno): naruuue, Hanuuue mooynei u
unmepgheticos (UCnOIbL308aHUE NEPEXOOHUKOS He
npedycmompeno): VGA, HDMI; Becnposoonas
ces3b Wi-Fi: nanuuue ¢ noodepaickoii cmanoapma
IEEE 802.11n unu cospemennee; Web-kamepa:
nanuuue, Manunynamop "menus": nanuuue;

I IpedycmanognenHas onepayuornas cucmema ¢
epaghuneckum noab3o08amenbeKum unmepgericom,
0becneyusarowas pabomy pacnpocmpaHeHHbiX
06pa3osamenbHbIX U 0OUeCUCTEMHBIX
npunodcenul: Hanuyue.

30.00

HawnmMenoBanue pasnena:
"EcTecTBEeHHOHAYYHBII
poduis"

[ [upposas nabopamopus
«Xumusy npogunvras ons
nedazoza

Obecneyusaem 8bINOIHEHUE N1AOOPAMOPHBIX
pabom no xumuu Ha ypoxax 8 OCHOBHOU WiKoJe U
NPOEKMHO-UCCIe008AMENLCKOU OesIMENbHOCU
yuawuxca. Komniekmayus: becnpogoomnoti
WMYIbMUOAMYUK N0 XUMUU C 4-M5 6CIPOEHHbIMU
Oamuurxamu: Jamuux pH ¢ ouanazonom
usmepernus He yoice uem om 0 0o 14 pH Jlamuux
6bICOKOU meMnepamypbol (MepmonapHulii) ¢
Ouanasonom usmepenus He yce yem om -100 0o
+900C Jlamuyux 31eKmponpo8ooumMocmu ¢
Ouanasonamu uzmeperusi He yace yem om 0 0o 200
mxCm,; om 0 0o 2000 mxCm; om 0 0o 20000
mkCm damuux memnepamypvi naamuHO8blLL C
OQuanazonom usmepenus e yosce wem om -30 0o

+120C Omoenvrvie damuuxu: Jamuux

4.00
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onmuueckot nnomuocmu 525 um Axceccyapuol.
[Kabenv USB coedunumenvrulii 3apsionoe
ycmpoticmeo ¢ kabenem miniUSB USB Aoanmep
\Bluetooth 4.1 Low Energy Kpamxoe pykoeoocmeo
no axcnayamayuu yugpoeo nabopamopuu
\Habop nabopamopnoii ochacmku  IIpoepammnoe
obecneuenue Memoouueckue pekomeHOayuu He
menee 40 pabom Hanuyue pycckoaszvluHoeo caima
noodepoicku Hanuyue eudeoponuxos.

neoazoza

[ [upposas nabopamopus
«Dusuxay npogunvras ors

Obecneyusaem 6vbINOIHEHUE IKCNEPUMEHMOB NO
memam kypca gusuxu. Komniexmayus:
\becnposodHoll Mynbmudamuux no gusuke ¢ 6-10
scmpoennvimu damyuxamu: L{ugpoeoii damuux
memnepamypbel ¢ OUANA30HOM USMEPEHUS He YIice
uem om -20 0o 120C Lugpposoti damuux
abconommnozo daenenusi ¢ OUana3oHOM UMepPeHUs.
e yoce uem om (0 0o 500 klla Jamuux
IMacHUMHO20 NOJIsL ¢ OUANA30HOM USMEPEHUs He
yorce wem om -80 0o 80 mTn Jlamuux nanpsscerus
c uanazonamu usmepenusi He yoice uem om -2 0o
+2B; om -5 0o +5B; om -10 0o +10B; om -15 0o
+15B  Jamuuk moka ue yace uem om -1 0o +14
Vlamuux axcearepomemp ¢ NOKA3aAMeNAMU He
menee wem: £2 g; +4 g; +8 g OmoenvHole
yempoticmea: USB ocyunnoepagh ne menee 2
kanana, +1-100B Axceccyapor: Kabenwo USB
coedunumenvuulil 3apsaoHoe yCmpoucmeo ¢
kabenem miniUSB USB Aoanmep Bluetooth 4.1
ILow Energy Koucmpykmop 05t npogedetust
brcnepumenmog Kpamxoe pykogoocmeo no
brcnayamayuu yugposoil iabopamopuu

I Ipoepammnoe obecneuenue Memoouueckue
pexomenoayuu (40 pabom) Haruuue
pycckoazbluno2o catima noodepoicku Hanuyue
6LOCOpOIUKO8.

4.00

ypoeenyv)

[ [upposas nabopamopust no
dusuonocuu (npogunvhwiti

Obecneuusaem npogederue Uccied08aHust No

DY HKYUOHUPOBAHUIO YeNI08EUECKO20 OP2aHU3MA.
[Komnaexmayus: becnpogooHou Myabmuoam4ux
no usuonocuu ¢ 5-10 6CMpPOEHHBIMU OAMYUUKAMU:
Vlamuux apmepuanvrozo oaerenus (0...250 mm
pm. cm.) Jlamyuk nyavca ¢ OuanazoHom
usmeperus ne yoice uem om 30 0o 200 yo/mun
Vlamuux memnepamypel mena ¢ OUAna30HoM
usmeperus e yoice uem om +25 oo +40C [Jamuux
uacmomsl ObIXAHUs ¢ OUANA30HOM USMEPEHUs He
yorce uem om 0 0o 100 yuxnoe/mun Jamuux
yckopenus ¢ noxazamenimu £2 g; +4 g; £8 g
Omoenvrvie yempoticmea: Jamuux KT ¢
Ouanasonom usmepenus He yice yem om -300 0o
+300 mB) [lamuux pH ¢ ouanazonom usmepenus
e yoce uem om 0 0o 14 pH [lamuuk cunomep ¢
Ouanasonom usmeperus He yice yem om -40 oo 40
H Jlamuux oceewenHocmu ¢ OUanasoHom
usmepenus He yace uem om (0 0o 180000 ax
Urceccyapul: Kabeno USB coeounumenshuiii
3apsionoe ycmpoiicmeo ¢ kabenem miniUSB USB
\Aoanmep Bluetooth 4.1 Low Energy
\Koncmpykmop 05 nposedeHus IKCnepumMenmos

1.00
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[Kpamxkoe pykosoOcmeo no sxcniyamayuu
yughposoti rabopamopuu Ilpoepammnoe
obecneuenue Memoouueckue pekomeHOayuu He
menee 20 pabom Hanuyue pycckosaszviunoeo caima
noodepoicku Hanuyue 6udeoponuxos.

IMukpockon yugposoti

Tun mukpockona: ouonocuveckuii Hacaoka
mukpockona.: MoHokynapras Hasunauenue:
nabopamopuwiti. Memoo uccredosanusi: ceemnoe
none Mamepuan onmuku: OnmMuyYecKoe CMeKio
Veenuuenue muxpockona, kpam: 64 — 1280
Oxynapol: WE16x O6vexmusbi: 4x, 10x, 40xs
(noonpyoicunennwiil) Pegonveepnas zonoexa: na 3
obvekmusa Tun nodceemxu: 3epKano uu
c6emoouod Pacnonodicenue nooceemxu. 6epxHsis
u HudKcHA Mamepuan kopnyca: memann

[ Ipeomemmnutii cmonauk, mm: 90 Hcmounux
numanus: 220 B/50 I'y Yucno meeanuxceneu: 1

15.00

PKoI0cUU

[ [upposas nabopamopust no

Obecneuusaem npogederue yuebHo2o
DKOI02UHECK020 MOHUMOPpUH2A
uncmpymenmanbHoiMu memodamu. Habop
npuMeHaemcs npu usyyeHul IKoA02uU, buoao2uu,
umuu, eeoepaguu u npupodoeederus, a maxaice
0151 UHOUBUOY ALHBIX UCCACO0BAHUS U NPOEKMHOU
OesmenvHocmu wKonbHUK08. Komnrexmayus:
\becnposoOHOll MyTbMUOAMYUK NO
DKOI02UHECKOMY MOHUMOPUHZY ¢ 8-10
scmpoenHbiMu damyuxamu: Jlamuux vumpam-
uonos [amuuk xnopuo-uonog Jamuux pH c
Ouanasonom usmepenus He yoice wem om () 0o 14
pH Jlamyux enaschocmu ¢ OuanazoHom
usmepenus 0...100% Jamuuk oceewyernocmu ¢
Ouanazonom usmepenus ne yce wem om () 00
180000 2k [damyux memnepamypsl ¢ OUanA30HOM
usmepernus He yoice uem om -20 0o +140C
VIamuux 91eKmponpogoouMocmu ¢ OUana3onamu
usmepernus e yoice uem om 0 0o 200 mxCm,; om 0
00 2000 mxCm; om 0 0o 20000 mxCm Jamuux
memnepamypel okpysicaiowelt cpeobl ¢
Ouanazonom usmepenus ne yce wem om -20 0o
+50C Omoenvrvie oamuuxu: [amuux 36yka c
dyHryueti unmezpuposanusa ¢ OUANA30HOM
usmeperus uacmom He mernee yem om 50 I'y 0o 8
Kkl Yy, Jdamuuk enaxcHocmu nouesl ¢ OUana3oHom
usmeperus ne yoice uem om 0 0o 50% Jamuux
Kuciopooa ¢ ouanazorom usmeperus om 0 0o
100% Jlamuukx onmuueckoii niomuocmu 525 um
V[amuux onmuueckot niomuocmu 470 Hm
VIamuux mypbuoumemp ¢ OUana3oHoOM UMepeHUsl
e yoce uem om () 0o 200 NTU [Jamuux oxucu
yenepooa ¢ Ouanazonom usmepenus He yice uem
om 0 0o 1000 ppm Axceccyapei: Kabenv USB
coedunumenvrolil (2 wm.) 3apsaoHoe ycmpoucmeo
c kabenrem miniUSB USB Adanmep Bluetooth 4.1
ILow Energy Cmepowcenv 011 3aKpenienus
Oamuukoe 6 wmamuse Kpamkoe pykosoocmeo no
brcnayamayuu yugposoil iabopamopuu

I Ipozpammmnoe obecneuenue Memoouueckue

exomenoayuu He meree 20 pabom Ynakoexa

5.00
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[Hanuuue pyccKkosizbluHo20 caiima nood0epiIcKu,
Hanuuue 8UOCOPOIUKOS.

HanMeHnoBaHue pazzena:
"TexHoMmOrnIecKuii mpoduIb.
POEO"

\l Ipoepammmnblii annapammbiii
KOMNIEKC NO pOOOMOMmMexXHuKe

[Komnvlomepusupoeannas cucmema 0as
IMpeHuposKYU U NPOBEOeHUsI IKCHEPUMEHTNOE OISl
06pa3osanus U NOBbILUEHUA KEATUPUKAYUU 6
oOnacmu SINEKMPOMEXHUKU U INEKMPOHUKU U
Yu@poswix MexHoI02Ul MOOYIb KOHMPOLLHO-
usmepumenvHulil unmepgetic Habop
conpomuenenull pasnuyHblX HOMUHAL08 HA
nevamuou nrame Habop nposooos u nepemviuex
Yuueepcanvuwiti Modyns 05 nooKmouenus
DKCHEepUMEHMATbHBIX KAP K KOHMPOIbHO-
usmepumenvromy unmepgeticy Kypc obyuenus:
DKCHnepUMEeHmAanbHAs Kapma ¢ 102UHeCKUMU
bnemenmamu Ixcnepumenmanvhas kapma c JK-
mpuzeepom Ilpoepammmuoe obecneyenue Kypca
Cooepoicanue Kypca: bazosvle nocuueckue cxemvl
Tabnuysvl nepexo00s, 0003HAYEHUE HA cCXeMe,
ltoeunecKkue GyHKYUU U YUKIOSPAMMbL TOSUHECKUX
baemenmog bBynesa aneebpa
DKCcnepumenmanbHoe ROOmeepIcOeHue QYHKYUU U
Baxonos byas Jlocuueckue snemenmsl 8
mexnonoeuu NAND u NOR Munumuzayus
lnocuueckux cxem ¢ nomowwio kapm Kapno

[ Ipunyun pabomwl mpueeepa Hccredosanue JK-
mpuzeepa (cmamuyeckuti 4 OUHAMUYECKULL
6X00HOUL CUCHANL / NOMAKMOBBILL PEACUM)
\Uccredosanue UC cuemuuka Tlouck owubox

1.00

3apsionoe ycmpoiicmeo

3apsionoe ycmpoticmeo 0 3apaoKu
axkymynamoprou bamapeu 6a3068020 Habopa

5.00

Yavmpasseyrkoeoii oamuux
6a306020
pobomomexnuueckozo Habopa

Yaempaszeyrxosoil oamuux dondicen 6vimo
DAEKMPUUECKU U KOHCMPYKMUGHO COGMECHUM C
bremenmamu u ycmpotcmeamu 6a308020
pobomomexnuueckozo Habopa. Yiempazeykosoi
Oamuux 0ondcen 0becneuusams pelicum noUcKd
AKMUBHBIX YIbMPA3EYKOBLIX ULYHAMENC.
Cosmecmumocms ¢ d1eMeHmamu 6a306020
000mMomexHu¥ecKk02o0 Habopa

8.00

Vlamuuk yeema 6a306020
pobomomexnuueckozo Habopa

VIamuux yeema 0o01dcer Oblms I1eKMpUYecKu u
KOHCMPYKIMUGHO COBMECTUM C DJIEMEHMAMU U
yempoticmeamu 6a306020 poHOMOMEXHUUECKO20
Habopa. Jamyuk yeema 0oiceH pasmudams 00 7
paznuunsix ommenkos ysemos. Coemecmumocnp
c anemenmamu 6a308020 pOHOMOMEXHULECKO20
Habopa

8.00

\PecypcHulii
pobomomexnuueckuii Habop

\PecypcHblil pobomomexHuieckuii Habop O00IHCeH
coOepoicams nAACMUKO8ble KOHCIPYMUGHbIE
DAeMeHmbl, INEMEHMbL MEXAHUYECKUX nepeoat,
KONeca u OUCKU, COBMECTUMbBIE C ITeMEHMAMU
bazosoeo pobomomexnuueckoeo Habopa

8.00

\bazoswiti pobomomexHuuecKul
Habop

O6pazoeamenbHblil KOHCMPYKMOP OO0NHCEH
npedcmasname cobotl Habop 015 paspadbomKu
npoepaMMUpyeMblx MOOeLell A6MOHOMHbBIX
pobomos. B cocmas Habopa 00#CHO 8X00umy:

KOMNJIEKmM KOHCMPYKMUBHbBIX JJIEMEHMO0E U3

8.00




ecernanpasiennoco 08UDICEHUS.

brounoepaguuecko2o muna u 6 c60600HO
pacnpocmpansemvix cpedax paspabomku ¢
MOMOWBIO MEKCTNOB020 A3bIKA

NP OSPAMMUPOBAHUSL OAMYUUK 38YKA OAMYUK
credosarnusi aunuu FPV pesicum 603modcHocms
ynpasnenus ¢ MOOUIbHO20 YCmpOoLicmea yepes
MpUIOdICEHUE NPOSPAMMUPOBAHUS HA SA3bIKAX
\Python, Scratch a makoice cucmema mexHu4ecKo2o,
BpeHus 0N ABMOMAMUYECKO20 OOHAPYICEHUs U
pacno3nasanus 3a0aHHbIX 00beKMos 8 pabouel

Bone. Iloodepaicka RaspberryPi nanuuue

HaunmenoBanue Kparkue npumepHble TeXHHYeCKHe Enunnna
KosuyecTBo
n| obopyaosanus (PBIIO) xapakrepuctuku (PBIIO) H3MEpEeHUus
naacmuKa, npoSpamMmupyemulii KOHMpoLep - He
\menee lwum, cepeonpugoo - He menee 3um,
Oamuuku - e menee Jwm. . IIpoepammupyemoiii
KOHMPOALEP OOJINCEH COOePIHCAMb. NOPMbL OJis
MOOKIIOYEHUS] GHEULHUX YCIMPOUCME - He MeHee
Swim, 6cmpoeHHbIIl IKPAH, KOMMYHUKAYUOHHbLE
unmepdgbeticol - WiFi unu Bluetooth.
I Ipozpammupyemulii KOHMpOLEP OONHCEH
0becneyusams 603MONCHOCTG
npocpammuposanus pob6omos 6 cpede
bounoepaghuneckozo muna unu 6 c6060OHO
pacnpocmpansemvix cpedax paspabomku ¢
MOMOWBIO MEKCTNOBO20 A3bIKA
npoepammuposanus. Bxoosawue 6 cocmas
KOHCMPYKIMOPA KOMROHEHMbL O0IHCHbI OblINb
coeMecmuMbl ¢ KOHCMPYKIMUGHBIMU JIeMEHMAMU,
a maxoice obecneyusams 603MOACHOCHIL
KOHCMPYKIMUBHOLL, ANNApamuou U npocpammHol
COBMECTNUMOCIU ¢ KOMNIEKMYIOWUMU U3
cocmasa nabopa.
\Habop ona bvicmpoeo . )
pomomunuposars OoHoniamubwill KOMIbLIOMED: nanuue, Kapma
ekmponHbL yempoiicme Ha namamu cxzpec)ycmanoeﬂennou onep'aquHHou un 8.00
DCHOGE OOHOMIAMHOZ0 cucmemoi: nanuue, ONIOK NUMAHUA. Haaudue,
KomnIeKm Kabenell 0Jis NOOKIOYeHUs. Hatudue
Komnwvlomepa
\Habop ona bvicmpoeo
npOMOMuUNUPOSaHUs Muxpoxonmpoanepuaa naamgopma co
DIEKMPOHHBIX YCMPOUCME HA  |8CMPOeHHbIM unmepnpemamopom JavaScript: un 8.00
0CHOBE MUKPOKOHMPOJIEPHOU [HATUYUe, KOMNAEKM paduodemanei. Haiudue, '
naamgopmuvl coO BCMPOEHHbIM [NIAMA PACWUPEHUSL. HATUYUE
unmepnpemamopom
\Habop ona bvicmpoeo
npOMOMuUNUPOSaHuUs Muxpoxonmponnepuaa niamgpopma Arduino:
DIEKIMPOHHBIX YCIMPOUCMS HA  [HaIuyue, KOMNIEKm paouodemaneli U nposooos. wm 8.00
0CHOBEe MUKPOKOHMPOJIEPHOU [HATUYUe, MAKEeMHAs NIama. Hanuvue
nramgopmol
Yuebnan mooenv agmonomnoco mobunbHo2o
poboma ¢ manunynamopom. Mobunsrblil pobom
0o1101cer npedcmaginme coO0U YemblPeXKOJIeCHYH0
naamgopmy 8ceHanpasienHo20 0BUINCEHUL.
VIeuecamenu becuyemounsvie 4 wim, kamepa ¢ y2enom
0030pa 120 epadycoe ¢ 12 mn. B cocmas
KOMNIEKMA O0NIICHO 6xX00umyv: Mexanuyeckuil
Baxeam ungpaxpackwiil 1azep 2-x ocesoll noosec
AKKYMYAAMOp KOeca 6CEeHanpasneHH020
Asmononmviii poGom 06UIICEHUSA NPOSPAMMUPYEMBIT KOHMPOILTED C
603MOIACHOCHIBIO NPOSPAMMUPOBAHUA 8 Cpede
WManunyasamop c Koirecamu wm 4.00
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IToooeparcka Arduino nanuuue Iloodepoicka
Micro:bit nanuuue CmeHHbIN MeXaHUYECKUL
Baxeam, yCMAaHAGIUBAEMbLIL HA NOOBUICHYIO
niamgopmy ceepxy nanuuue Mexanuueckuil
Baxeam, yCmMaHagnueaemblil Ha nepeoHIo Yacms
nOO0BUIICHOLL NIAMPOPMbL HATUYUE
1Bo3MOJICHOCIb MEHAMb UHPPAKPACHYIO NYWKY HA
\MexaHuueckull 3axeam Haaudue

ObpasosamenvHulii HAOOP 015
U3YYeHUs MeXHON02UI CEA3U U
loT

Obpazosamenvhbili HAOOP NPeOHA3HAYEH OIS
U3YUEHUs OCHO8 NPUMEHEHUS] MEXHOIO2ULL
"Unmepnem seweti” u cea3u 6
pobomomexnuneckux cucmemax. Komniexm
npeoHnasHaven 0asa paspabomku Mooeau
npoepammupyemozo MobunbHo2o poboma,
0b1a0aruezo 6CMpPOeHHOU CUCMEMOU
ynpaenenus, 0b6ecnedusaioneco 603MONCHOCG
pacnpedeneHHoco ynpaeierus epynnot pooomos.
1B cocmag Habopa 00MAHCHO 6X00UMb. NPUBOO
NOCTNOSHHO20 TOKA C OAMYUKOM NOJLOJICEHUS. - HE
lMeHee 2uim, KOMNIEeKN UHMEIeKIY AIbHbIX
Oamuuxos, kamepa - He menee luim,
npoepammupyemulii Konmpoanep. Bce
yempoticmesa, éxodsiuue 6 cocmas Habopa,
001JICHbI ObIMb KOHCMPYKMUBHO, ANNAPAMHO U
MPOCPAMMHO coBMeCmUMbL Opy2 C OPY2OM.

[ Ipocpammupyemvlil KOHMPOIEP OONNCEH
0becneyusams 603MONCHOCTG
npoepamMmuposarus Ha asvike JavaScript u
opeanuzayuu web-cepeepa obmena OaHHbIMU
uepez Unmepnem. Ilpoepammupyemboiii
KOHmpoanep 0odicer 0becneuueams
603MONCHOCHD NOOKTIOUEHUS GHEULHUX
lycmpoticme ¢ nomowvio unmepeticos - GP10,
UART, 12C, SPI, TTL, RS-485, Ethernet ¢
noooepoickoti PoE (cucmema numanusi,
ocywecmensemas uepes nPpoBOOHOU Cemegoll
unmepetic, nO360IOWA UZOTUPOBAHHO
Banumeieams ycmpoticmea). Komnnexm
UHMELIEKTNY AIbHBIX CEHCOPHBIX YCMPOUCTE
cooeporcum - uHppakpacHvlii 0amyux, IHKoOep,
Oamuux paccmosHus, OamMyuK OPUEHMAayuu 6
npocmpancmee. HMumeniekmyanpHoie 0amuuxy
00.101CHbL Npedcmasiims cob0ll YCmpOoUCme0 Ha
OCHOGE 8LIUUCTIUNMENILHO20 MUKPOKOHMPOILEPA U
6CTNPOEHHO20 UIMEPUMETTDHO2O0 INIEMEHNA.
\Hnmennexmyanvrvle 0amuyuKu 00ACHbL 001a0ams
6CTNPOEHHBIM YUPDPOBLIM U AHATO208bIM
unmepgbeticom 01 nepedayu OaHHbIX, d MAKA’CE
6CTNPOEHHBIM NOCIE008AMENBHBIM UHMEPpelicom
0151 00BeuHeHUs: Opye C OPY2OM 8 CEHCOPHbIE
cucmembl.

3.00

\Komniiekm noneii u
copesHoBamebHbIX
bemenmos

[Komniexm noneti u copesHOBAMENbHbIX
DIEMEHMO8 0I5t NPOBEOEHUsL COPEBHOBAHULL
(16MOHOMHBIX MOOUBHBIX POOOMOE

wm

1.00

Yemuvipéxocesoii yuebHulii
pobom- MaHUNYIAMOP €
MOOYTbHBIMU CMEHHBIMU

Hacaokamu

Yuebnwviti pooom-manunynsimop oonxcern Obimo
npeodHasHauen 0 0C80eHUs 0OYUAIOUWUMUCS
0CHO8 poOOMOmexHUKUY, 0Jisk NOO20MOBKU

0OVuarowuxcs K 6HeOperur U Nocaedyruemy

1.00
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UCNOAL3068aHUIO POOOMOS 8 NPOMBIULIEHHOM
npouseoocmee. Tun poboma-manunynamopa —
uemulpéxocesoll: mpebyemcsi coomeemcmaue.
V[onocna 6bims 603MOACHOCHIL OCHAUEHUS
CMeHHbIMU HacaoKamu (Hanpumep, oepicameiv
Kapanoawia unu gromacmepa, NHEEMAMU4ecKas
npucocka, 3ax6amuoe yCmpoucmeo, yCmpoucmeo
07151 IA3ePHOLL SPABUPOBKU UL YCIPOLICMEO OIS
3D-neuamu). Mamepuan kopnyca —anroMuHuiL:
mpebyemcsa coomeemcmeue. /Juamemp pabouetl
BoHbL (De3 yuema HagecHo20 UHCMPYMEHMA U
uemeepmoii ocu) ne meree 340 mm. Tounocmo
nozuyuonuposarus ne donee 0,2 mm. Humepdpetic
nooxouenuss — USB, Bluetooth: mpebyemcs
coomeemcmaue. Jlondicen umems 803MOICHOCTD
a6moHoMHOU pabomel U GHEUIHE20 YNPAGLEHUL:
mpebyemcs coomeemcmesue. Ynpaensowuil
KOHMpOIEP 00NIICeH DblMb COBMECHUM CO
cpedoii Arduino: mpebyemcs coomeemcmeue.
Ynpaesnsowuii koumponnep donicern Obimo
coemecmum co cpedol nPOPAMMUPOBAHUSL
Scratch, azvikom npoepammuposanusn C u
oOnaunbIMU cepsucamu mpebyemcs. J{onicen
noodoepoicusams nepemeujeHue 8 0eKapmoeblx
KOOpOUHAMAX U y2nax noeopoma ocel, ¢ 3a0aHHOU
ckopocmvto u yckoperuem. Pobom-manunyasmop
0ondiceH 6blmb YKOMIAEKMOBAH KAK MUHUMYM
credyioumuMy CMEHHbIMU HACAOKAMU:
nHeBMAmuYecKds NPUcocKd, 3axeamHoe
CIMPOUCMBO.

\Komnnexm 011 uzyuenus
onepayuoHHwIX cucmem
peanvbHoco 6pemenu u cucmem
Vnpasnenus agmoHOMHbIX
MobUILHBIX POOOMOS

[Komnaexm 051 pazpabomxu u usydenusi mooeneu
NP OSPAMMUPYEMBIX AGMOHOMHBIX MOOUTLHBIX
pobomos.  YueOwvili KOMNIEKM 00IAHCEH
nozeonamo paspadamviéams O10YHO-MOOYIbHYIO
KOHCIPYKYUI0 MOOUIbHO20 poboma. B cocmag
mobunbHo20 poboma dondicHo 6xooums.  IIpueoo
sedyuux Koaec - ne menee 2uim. Ilpueoo Oonoicen
npedcmasnims coOoll INEKMPOMEXAHUUECKYIO
cOOPKY Ha 0cHOBe dsuzames NOCMOSIHHO20 MOKA,
pedykmopa, 0amyuKa noiodiCeHUs 8aia, Cucmema
ynpaenenus npueoda 00CHA 0becneuueams
603MOIACHOCHL 00BEOUHEHUS NPUBOOOE C
nOMOUYbIO NOCAEO08AMENLHO20 UHmMepPelica,
603MOXCHOCIb 3A0AHUSL NAPAMEMPOS KOHMYPOS
ynpaenenus, ynpasieHue paujeHuem npueood no
CKOPOCMU U NONIOJHCEHUI), KOHMPOLb HASPY3KU.

[l Ipoepammupyemvlii konmpounep - ne menee lwum.
[ Ipocpammupyemblil KOHMPOLEP OONNCEH
obradame unmepgeticamu - USB, UART, TTL,
IRS485, CAN 0Ona kommyHuxayuu ¢
MOOKIIOUAEMbIMU BHEUHUMU YCIPOLICMEAMU, d
makoice YuDpPoBbLIMU U AHATIO208bIMU HOPMAMU
6600a/6b1600a. OOHONIAMHBIL MUKPOKOMIBIOMED
- ne menee lum. Oononaammblii
MUKpOKOMNbIOMED 00IJCeH NPeOCMAsIsAmsb COO0U
yempoucmeo ¢ apxumekmypoii MUKponpoyeccopa
URM, dondxcen obradams He menee 2

BbIYUCTIUMETIDHbIMU ;zc)pafwu C MaKkmogou

1.00
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uacmomoti ne menee 11 Ty. JlazepHwiii
ckanupyrowul 0anbHomep - ne menee luim.
VlazepHulil ckanupyouwuil OaibHomep 00AAHCEH
obecneuusame Ouana3on usmeperus OAIbHOCHU
00 00veKmog He MeHee 2.5 Mempos u CeKmop
ckanupoeanus ne mernee 360 yenosvix epadycos.
VIamuuxk aunuu — He menee 3 wim. Jlamuuk
Qondicen obecnewusams 0emeKmuposane JUHUY
Ha koHmpacmuom pore u nepedasamv OaHHble 6
NpoSpamMmMupyemblii KOHMPOJIEp O ee HATUHUU
nymem nepeoauu anaio0208020 CUSHAA,
yugposoeo cucnana u nymem nepeoaiu
yupposoeo naxkema dannvix. amuuxa yeema —
He menee | wm. JJamuuk Ooadicen pasiuuams
1y6emMoB0L OMMEHOK PACHONONCEHHO20 PAOOM C
Hum obvexma 6 RGB nomayuu u obecneuusams
nepeoauy OaHHbIX 8 NPOSPAMMUPYEMbILL
KOHMPOIEP 0 3HAUEHUU KAXHCO020 YBEMOBO20
Kanana 6 sude yugpoeo2o nakema OaHHbIX.
Maccue UK-0amuuxos - ne menee Iwum. Maccus
IK-0amuukoe 0onicer bvbimb npeoHa3HaueH Ois
omcnexncusanus TUHUY 051 OBUNCEHUS MOOUTBHO20
poboma. Maccue dondicen codepoicamsb He MeHee
6wm UK-0amyuxos, pacnonodsiceHHbIx Ha 00HOU
nunuy.  Cucmema mexHu4ecKo2o 3peHust - He
menee lwum. Cucmema mexHuwecko2o 3penus
0o1101cen 001a0amsb cOBMeCmUMOCMbIO C
PazIUIHLIMU NPOSDAMMUDY EMBIMU
KoHmpoanepamu ¢ nomouivio unmepgeticos - TTL,
UART, 12C, SPI, Ethernet. Cucmema
MexXHU4ecKo20 3peHus O0IAHCHA 0becne usams
603MOIACHOCb U3YHEHUSL OCHO8 NPUMEHEHUS
AeOPUMMO8 MAUUHHO20 OOYYEeHUS U HACMPOUKU
napamempos netipocemeii. Cucmema
MexXHU1ecKo20 3peHus 00IAHCHA 0becne usams
dyHKYUOHAN PACNO3HABANUA PA3IULHBIX
leeomempuyeckux 06veKmos no Habopy
MPUSHAKO8, PACNO3HABAHUSL 2PAPUYECKUX
Wapkepoe muna Aruco u op, pacno3Haeanus
Maccu06 TuHULL U I1eMEHMO8 OOPOIHCHBIX 3HAKOG
u pazmemxu.  Cucmema ynpasienusi MOOUIbHO2O
poboma 00ICHA NO3BONAMb OCYWeCMEIAND
ananuz oxkpyscaiouel 06CcmanosKu 6 npoyecce
08uUdICEHUSA MOOUTLHO20 POOOMA U OUHAMUYECKOM
uzMenenuu oOKpyscaloueil 06CManosKu,
ocyuecmensimos opmuposanue Kapmol JTOKALbHOU
0b6cmanosKku 60kpye poboma u JOKAIU3AYUS
nonooicenus poboma Ha Kapme, NOCMpoeHUe
2106aIbHOU KAPMbL OKPYHCAIOWE20
npocmpancmea. Cucmema ynpaeienust
WMoOUILHO20 POOOMA DONINHCHA NO360IANb
oCyuecmensims anaiu3 niAHa/Kapmol
OKpYHCaroue2o npoCmMpancmed, 0OHApyjHceHue
oKpYsHCarouux 06bLEeKmos, ad8MOHOMHOE
naHUpOBaHUe Mapupyma u oovezoa
cmamu4eckux u OUHAMUYECKUX NPEeNnsimCmeUuil.
Cucmema ynpaesnenus MoounbHo20 poboma

DoicHa 0becnewusams 603MONCHOCHIb pasmemxy
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Kapmvl OKPYIICAIoOwe2o npoCcmpancmed Ha 30Hbl ¢
PaZIUYHBIMU NPUSHAKAMIUL, 3A0A6AEeMbIMIUL
nov30eamenem (30Hvl 3anpema 0151 O8UICEHUS,
oepanuuenus ckopocmu u m.n.). Cucmema
ynpaenenus MoouibHo20 poOOma OONHCHA
0becneuusams 603MOACHOCHIL 3A0AHUSA THOYEK U
BOH Ha Kapme OKpYIHcaoue2o npocmpancmed OJist
(16MOHOMHO20 nepemeweHUst MeNCOY HUMU.
Cucmema ynpaenenus MoOUIbHO20 poboma ,
sKIIOUAIOWAs 8 Cebsl NOOCUCMeMbL, MAKUe KAaK -
cucmema ynpagienus 0gudicenuem poboma,
cucmema coopa u 06pabomxu ceHcopHo
uHpopMayuy, cucmema NOCMpPOeHUs Kapmbl
OKpY2ICaroue2o NPOCMpaHcmea u cucmema
Hasuzayuu, 00JCHA ObIMb Pearu306ana Ha base
NPOCPAMMUDYEMO20 KOHIMPOILEPA U
0OHONIAMHO20 MUKPOKOMNIBIOMEPA, 4 MAKICEe
yempoticms, 6xo0sauux 6 cocmag Komniekma. B
cocmag KomMniekma OO0JINCHO 6X00UMb
npoepammnoe obecneuerue s
NPOCPAMMUPOBAHUSL 8 MEKCMOBOM PeOaKmope Ha
noooouu Arduino IDE, npoepammuposanuu ¢
nomowbIo CKpunmos Ha savike Python,
paspabomxu cucmem ynpaeierus Ha ochoge ROS.
Tax sce 6 cOCMAg KOMNIEKM OOJICHA 6X00UMNb
BUPMY ANbHASL MOOETb MOOUbHO20 poboma 6
GUPIY ATILHOM OKPYIICEHUU 0151 MOOETUPOBAHUS
AeOpUMMO8 cucmem YNpaeieHust ¢ NOMOUbIO
epaguueckoti cpedv.

ObpazosamenvbHblil KOMIIEKM 00JIdiceH Oblmb
npeoHasHauen 0ns uzyueHus pOOOMOMexXHU4eCKUX
mexHo02ull, OCHO8 UHPOPMAYUOHHBIX
MmexHoI02Ull U MEeXHOI02UL NPOMBIULTIEHHOU
aemomamuszayuy, a makice MexHon0Ull
npoOmMomunupoarus 1 a0OUMUEHO20
npouzeoocmea. B cocmag komnnexma 00ndiCcHO
6xo0umy: 1) MnmennekmyanoHulii cepeoMOOYb C
UHMESPUPOBAHHOU CUCTEMOT YRPAGILEHUS,
nozeonsaoueli 00beOUHAMb CepeoMooyiu Opye ¢
Opyeom no nociedosamenvHomy unmepgelcy - He

Wmenee 6um,; 2) Pobomomexnuueckui
Obpazosamenvhbili HAOOP 0151 KOHMPOJLIEP MOOYIbHO20 MUNA,
uzyuenus npedcmasnaowull coool 0OHONAAMHbII
WMHO20KOMNOHEHHBIX WMUKDOKOMNBIOMED C ONEPAYUOHHOU CUCTEMOU wm 6.00

pobomomexnuueckux cucmem |Linux, 06veourenHwlil ¢ nepugeputinbim

U MAHURYTAYUOHHBIX POOOMOE [KOHMPOIIEPOM C HOMOWBIO NIAMbL PACUWUD EHUSL.
\Po60momexHuyecKuli KOHmMpoLiep O0NHCEH
yooenemeopsaims mexHuieckum
xapakmepucmuram: Kon-60 s10ep 6CMpoeHHO20
MuKkpoxomnsiomepa - He mMenee 4, makmosas
uacmoma s0pa - ve menee 1,2 I'Ty, 06wem O3 -
e menee 512 M6, nanuyue unmepeeticos - SPI,
I2C, TTL, UART, PWM, yugposvie u ananozosvie
nopmol 0151 NOOKIOYEHUs. BHEUWHUX YCMPOUCMS, d
maxowce WiFi unu Bluetooth 0ns KoMMyHUKayuu co
eHewnuMu yempotcmeamu. Pobomomexnuyeckuii
KOHmMpoIEp 00adIcer 0becne usanms

603 MOACHOCHIbL NPOSPAMMUPOBAHUSL C ROMOUBIO
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cpedcme sizvicoe C/C++, Python u c60600H0
pacnpocmpansiemotl cpeowt Arduino IDE, a
maxkoice Ynpasnenus Mooesimu
pobOMOmexHu4eckux cucmem ¢ HOMOubIO cpeobl
ROS. 3) Buoiyuchumenvubiii Mooyis co
BCMPOEHHBIM MUKPOKOHMPOIIEPOM, 001a0aAI0UUM
YUDPOBLIMU U AHATO20BbLMU HOPIMAMUL
6600a/8b1600a, a makaice MoOyaem 6ecnpo8oOHOU
cesizu muna Bluetooth unu WiFi onsa co3danus
annapamHo-npoepamMmHbIX peueHul u
"ymuvix/cmapm'-ycmpoticms 01 pazpabomku
pewenuil "Humepnuem seweir”- ne menee luum,
\BotyucaumenvbHblil MOOYb Q0IHCEH 00ecneuugams
0OHOBPEMEHHYIO B03MONCHOCHIL NOOKTIOUEHUS
CUN0B0LL HACPY3KU U KOMMYHUKAYUL HOCPEOCHEOM
cemu Ethernet 3a cuem 6cmpoeHHbIX cpedcmes uau
nookmouaemvix nepugeputinvix niam. 4) Mooy
MexHU4ecKo2o 3peHust, npeocmasisiowuti coootl
ycmpoticmeo Ha basze 8bI4UCIUMENbHO20
MUKDOKOHMPOLEPA U UHMEZPUPOBAHHOU KAMEDDI,
0becneyusaroujee pacnosHasanue npocmetiuux
uz006padicenuil Ha MOOyJe 3a cuem COOCMEEHHbIX
BLIUUCTUMETILHBIX B03MOJICHOCTHEN - He MeHee
lwm, 5) Komnnexm
KOHCIPYKIMUBHBIX JIeMEHMO8 U3 Memaiia O
cOOpKU MOOENU MAHUNYTAMOPOS C NILOCKO-
napanienvHol u y2no8ol KUHEMAamuKou - He MeHee
lwm; 6) Komnnexm snemenmos ona
cOOpKU 8aKYYMHO20 3axeama - He MeHee lum.
Obpazosamenvrblil poOOMOmMexHUYecKull
KOMIIEKM QONIHCEH CO0epIHCamyb HAbop
bubUOmMEK mpexmMepHbIX MoOeaell Ol
NPOMOMUNUPOBAHUs MOOeEel MOOUTLHBIX U
IMaHUNYIAYUOHHBIX POOOMOE pasIuuHo20 mund. B
cocmae Komniekma OOJIAHCHbL BX00UNb
UHCTPYKYUU U MemOooudecKue YKa3aHus no
paspabomie mpexmepHuIX MoOeaell MOOUTbHBIX
PO6OMO8, MAHUNYIAYUOHHBIX POOOMOE C
PAZTUYHBIMU TRURAMU KUHEMAMUKY (Yel06ast
KUHeMAMUKA, NIOCKO-NAPALIeNbHASL KUHeMAMUKA,
Oenvma-xunemamura, SCARA unu pvruasicnas
kunemamuxa, niamegopma Cmroapma u m.n.).
Obpazosamenvrblil poOOMOMexXHUYecKull
KOMNIIEKI QO0NIHCEH COOEPIACANb UHCTPYKYULU HO
NPOEKMUPO8anio pobomos, UHCMPYKYUuu u
MemoouKu ocyuecmenenus UHICEHePHbIX
pacuemos npu npoekmupoganuu (pacuemsl
Ha2py3Ku U MOMEHNOS, PACYen MOWHOCU
npUB000s, pacuem napamempos KUHeMamuKu u
m.n.), uHCmMpyKyuu no paspabomke cucmem
ynpaenenus u npocpammHo20 obecneyenus Ol
ynpaenenus pobomamu, UHCMPYKYUU U MEMOOUKU
no paspabomke cucmem YNpaeieHus ¢
DAeMEHmMaMUL UCKYCCMBEHHO20 UHMELTEeKMA U
MauHn020 00yYeHUsL.

Obpazosamenvubili HAOOP NO

DaeKmMpOoHUKe,
baexmpomexanuxe u

[Komnnexm 0711 u3yuenust 0CHO8 91eKMpPOHUKU U
pobomomexnuku Ha ypoke mexnonoeuy. Habop

Doaoicer bbimb npedHAsHayeH sl NPO8eOeH s

6.00
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WuKkponpoyeccopHou mexHuxe

VueOHbIX 3aHAMULL N0 JNeKMPOHUKE U
CXeMomexHuKe ¢ yenvio uzyuenus Haubonee
pacnpocmpaneHHou dnemMenmuoll 6asol,
NPUMEHAEMOUL 0181 UHIICEHEPHO-MEXHUYECKO20
meopuecmea yuawuxcs u paspabomxi yueoHvlx
Wmooeneu pobomos. Habop oondicer no36oamo
VuauuMes Ha npakmuke 0ceounb OCHOGHbIE
MexHOI02UY NPOEKTNUPOBAHUSL
POOOMOMEXHUNECKUX KOMNIEKCO8 HA NPUMEpe
yueOHbIX MoOenell pobomos, a MmaKice U3yyums
OCHOGHbBIE MeXHUYeCKue peuieHus 6 ooracmu
KubepHemuueckux u 6cmpaugaemvix cucmem. B
cocmas kKomniekma 0ondceH 8xo0ums Habop
KOHCIPYKIMUBHBIX IeMEHIN08 0151 COOPKU MaKemda
IMAHUNYIAYUOHHO20 POOOMA, KOMNIEKM
IMemaniuieckux KOHCMpPYKMUGHbIX 31eMeHMos OJis|
coopru maxkema MoouILHO20 poboma u m.n. B
cocmag Komniekma 6xo0um Habop INeKMpPOHHBIX
KOMNOHEHMOS OJisi U3YYEHUsL OCHOS NeKMPOHUKIL U
CXeMOMEXHUKY, a MAK’Cce KOMNIEKM NPUB0A08 U
Oamuukoe paznuuno2o muna ois paspadbomxu
pobomomexHuueckux Komniekcog. B cocmas
KOMNIIEKIMA OOINHCHO 6XO0UMb: MOTOPbL C
DHKOOEpOM - He MeHee 21m, cepeonpueoo
bobUL01 - He MeHee 4uim, cep8onpusoo Mablii -
He Menee 2uim, UHPPAKPACHbILL OAMYUK - He
lMeHee 3uwim, yibmpasgyKoeoil 0amyux - He MeHee
3wm, oamuux memnepamypol - He MeHee lwm,
Oamuuk oceewenHocmu - He menee lwm, Habop
9AEKMPOHHBIX KOMIOHEHMO8 (Pe3UCOpPbI,
KOHOeHCcamopbl, c6emooU0dbl pa3IUyHO20
HOMUHANA), KOMNJIEKIN NPOBOO08 OJis
becnaeuno2o0 npoMoOMUnUPOSaHYs, niama
becnaeuno2o npomoOMURUPOBAHUsA, AKKYMYIANOD
u 3apsioHoe ycmpoiicmeo, . B cocmag komnnexma
00.7101CeH 6X00UMb NPOSPAMMUPYEMbLLL
KOHmpoep, npocpammupyemulil 6 cpede Arduino
IDE unu ananocuunvix c60000HO
pacnpocmpansemuix cpedax pazpabomxi.

[ Ipocpammupyemblil KOHMPOIEP OONNCEH
0O1a0amb nopmamu 015 NOOKIOYEHUs. YUPDPOBLIX
u ananozosuvix ycmpoiicms, unmepgevicamu TTL,
USART, 12C, SPI, Ethernet, Bluetooth unu WiFi.

B cocmag komniekma 001dcer 8Xo0ums Mooy.ib
MexXHUYecKo2o 3penus , NPeocmaesiawuil coboil
BLIYUCTUMENILHOE YCMPOUCIBO CO BCMPOEHHbIM
Mukponpoyeccopom (Kon-60 adep - He menee 4um,
uacmoma s0pa e menee 1.2 I'Ty, o6vem O3Y - ne
Wmenee 512M6, 00vem 6cmpoenHol namsamu - He
menee 810), unmezspuposannoll Kamepot
(MakcumanvbHoe paspeuierue 8UOeonomoxa,
nepedasaemoeo no unmepgeticy USB - e menee
2592x1944 e0.) u onmuueckoii cucmemou .
IMooynb mexHuuecko2o 3peHus 0oadiceH 001a0ams
COBMECMUMOCIBIO ¢ PA3TUYHBLMU
npoSPAMMUPYEMBIMU KOHMPOLIEPAMU C NHOMOUYBIO
unmepgeticos - TTL, UART, 12C, SPI, Ethernet.

MO()leb MexXHU4YeCcKo20 3perus 00J12ICeH UMemb
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scmpoenHoe npoepammuoe obecnevenue Ha
ocHose onepayuonHou cucmemsl Linux,
noseonsiouee 0Cyuecmsians HaCmpouKy
cucmemvl MAUUHHO20 00YUeHUs NAPAMEMPOs
HeUpoHHbIX cemell 0Jis1 0OHAPYICEeHUsE 00beKMmo8,
onpedenenus ux napamempos u odrvHeuulel
uoenmughuxayuu. Komniexm oonowcen
0becneyusams 603MOACHOCTNG UZYYEHUS OCHOB
pazpabomxu npoSPAMMHBIX U ANNAPANHBIX
KOMNIEKCO8 UHIICCHEPHBIX CUCTEM, PelteHUll 6
cdhepe "Humeprnem eewetl”, a maxoice pewenuii 6
obracmu pobOMOMexXHUKY, UCKYCCMBEHHO20
unmenIeKma u MauuHHo20 00YYeHUsl.

Obpazosamenvhbili HAOOP NO
lMexaHuKe, MexampoHuke u
pobomomexHuke

Obpazosamenvhbiii HAOOP 0dICEH DbIMD
npeOHazHaueHr 05t U3YUEHUS MEXAHUKU,
lMexampoHuKu u pobomomexHuKu.
Obpazosamenvhbili HAOOP NPeOHA3HAYEH OIS
paspabomxu npoepammupyemvix mooenetl
lMexXampoHHbIX cucmem U MOOUTbHBIX POOOMOE,
OCHAWEHHBIX PA3TUYHBIMU MAHUNYTIAYUOHHBIMU U
Baxeamuwvimu ycmpoticmeamu. B cocmas nabopa
0021cHO 6x00Umb: Komnnexm KoHCmMpyKmueHvIx
vaemenmog uz memania, Komniexm ons c6opku
Baxeammnozo ycmpovicmea, Cepeonpugoo - ne
menee 4um; Cepgonpusod 00/diceH umens
6CTPOEHHBIIL damUUK HOIOICEHUS, - FHKOOED.
Cucmema ynpaenenus cepeonpusooa O0IiCHA
0becneuusams UHGOPMAYUIO O HOTOHCEHUU
6LIX00HO20 6ana, Hacpy3Ke, memnepamype. B
coCmas KOMNIeKma 00dceH 8X00Umb
pobomomexnuyecKuil KOHmMpoJiep,
npoepammupyemulii  cpede Arduino IDE.
\Po60omomexHuyecKuli KOHmMpoLiep O0NHCeH
npedcmasiames MoOOYIbHOE YCMPOUCME0 HA baze
NPOSPAMMUDYEMO20 KOHMPOILEPA U
nepugepuiinoeo konmpoanepa. Yempoiicmaa,
6x005UUe 8 COCMAE POOOMOMEXHUYECKO20
KOHmMpoanepa, OONJHCHbL ObIMb COBMECMUMBL OpPY2
c Opy2om KOHCMPYKMUBHBIM, IAEKMPULECKUM U
npoepammubim 06pazom. Pobomomexuuueckuil
KOHmMpoIEp 00adIcer 0becne usams
cosmecmumocmy ¢ yCmpoucmeamu
(cepsonpusoobl 1 OaMUUKU), 6XOOAUUMU 6
cocmag 0bpazoeamenbHO20 KOHCMPYKmMopd.
\Po60omomexHuyecKuli KOHmMpoLiep O0NHCeH
V0081emeopsims c1e0yIouUM MeXHU4eCKUM
xapaxmepucmuxam: Konuuecmeo nopmog 0
MOOKIIOYEHUS. GHEUHUX YUDPOBLIX U AHATO206bIX
ycmpoticms, wm: ne menee 10 I[lopmur USB ons
npocpamMmMuposanus, wm - He meree 1
Unmepdgheiic USART, wm - ne menee 2
Unmepdpeiic 12C, wm - ne menee 1 Hnmepgheiic
SPI, wm - ne menee 1 Humepgpeiic Wi-Fi, wum - ne
wmenee 1 HUnmepgpetic Bluetooth, wm - ne menee 1
Unmepdpeiic ISP, wm - ne menee 1 Koauuecmeo
unmepgheticog 0 ynpaeietus 08ueamenimu
NOCTNOSIHHO20 TWOKA, Wl - He MeHee 2

\Humepdgheiicel 01 ROOKOUEHUsL YCIPOUCME

3.00
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6az06020 pobomomexnHuueckoeo HAbopa, wm - He
menee 12 B cocmas Komniekma 00axiceH 6X00uma
Mooy mexnuueckozo 3penus. Mooy
MexHUYecKo2o 3peHus O0IHCeH NPeOCmAagisms
co001l gbluUCIUMENbHOE YCMPOUCMBO CO
6CMPOEHHBIM MUKPOKOHMPOIEPOM,
UHmMeSPUPOBAHHO MeNeKamMepoll U ONMUYECKOl
cucmemout. Mooy mexnuueckoeo 3penus
Qonicen obecneuusamy 8bINOIHEHUE 8CeX
UzMepeHUll U 8bIYUCTIEHUL NOCPeOCTEOM
COOCMBEHHBIX BLIYUCTTUMETILHBIX BO3MONCHOCHIEN
6CcmpoenHo20 Mukpokowmpoanepa. Mooy
mexHuYecKo2o 3peHus 00IHCeH YOOB81emeopsimy
mexnuyeckum xapaxmepucmuxam: Kon-60
epadayuii yeemosot naaumpsl, wm - He menee
65536 Kon-60 paznuunvix 06vexmos ,
0OHApYIHCUBAEMBIX OOHOBPEMEHHO 8 CEKMOpE
0030pa moodya, wm - He menee 10 Hnmepgheiic
UART, wm - He menee 1 Unmepgpetic 12C, wm -
\He menee 1 Humepgeiic SPI, wum - He menee 1
\Kommyrnurkayuonnvii unmepgetic muna 3 pin ons
ces3u no nocredosamenvroll wiune - He menee 2
Obpazosamenvhbili HAOOP NPEOHAZHAUEH
U3YUeHUs NPUHYUNOS8 YHKYUOHUPOBAHUSL U
npakmuuecko2o NPpUMeHeHUs 3JIeMeHMHOL 6a3bl
MexampoHHbIX 1 pOOOMOMEXHUYECKUX CUCTEM, d
Maxoice OCHOBHBIX MEeXHUYECKUX peuleHull npu
npoexmuposanuii pooomos. B cocmas
KOMIIEKMA OOIHCHBL 6X00UMb OUOIUOMEKU
mpexmepubix Mooeiell KOHCIPYKMUGHBIX
D1IeMeHMO08 01 NPOEKMUPOBAHUs U
NPOMOMUNUPOBAHUSA DTIEMEHNO8 KOHCMPYKYUL U
Mexanusmos.

ObpasosamenbHblil KOHCMPYKIMOP O0NHCEH
npedcmasname cobotl Habop 015 paspadboOmKu
npocpammupyemvix Mmooenei asmoHOMHbIX
pobomos. B cocmas Habopa 00#CHO 8X00Uumy:
KOMIIEKM KOHCIPYKMUBHBIX JJIEMEHMO08 U3
naacmuka, npozpammupyemwiti konmpoiunep ¢ KK
bKpanom - He menee lwim, cepsonpugoo - He
\Wenee 4wm, oamuuxu - He MeHee 7ulm, Koaeco
muna "omni" - ne menee 2uim, KOMIIEKM O
COOPKU 2YCEHUUHBIX MPAKO8, KOMNJLEKM OJisl
coopku yenuvix nepeday. B cocmas komnnexma

Obpazosamenvhbili 00.101CeH 6X00UMb pOOOMOMEXHUYECKUL
KOHCMPYKMOP ¢ KOMIIAEKMOM [KOHMPOILED, npocpammupyemslii 6 cpede Arduino wm 8.00
Oamuuros IDE. PobomomexHuuecKuti KOHMpoanep O0IHCeH

npedcmasnames MoOYIbHOE YCMPOUCME0 Ha baze
NPOSPAMMUDYEMO20 KOHIMPOILEPA U
nepugepuiinoeo konmpoanepa. Yempoiicmaa,
6x005UUe 8 COCMAE POOOMOMEXHUYECKO20
KOHmMpoanepa, OONJHCHbL ObIMb COBMECMUMBL OPY2
c Opy2om KOHCMPYKMUBHBIM, IAEKMPULECKUM U
npoepammubiM 06pazom.Pobomomexnuueckuil
KOHmpoanep 0ondicer 0becneuueams
cosmecmumocmy ¢ yCmpoucmeamu
(cep8onpusoobl 1 OAMUUKU), 6XOOAUWUMU 6
cocmag 0bpazosamenbHO20 KOHCMPYKmMopa.
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IPobomomexnudeckuil KOHMpoJiep 00NCeH
y0oenemeopsaims ciedyiouuM mexHu4eCcKum
xapakmepucmukam: Koauuecmso nopmog ons
MOOKIIOYEHUS. GHEUHUX YUDPOBLIX U AHANO206bIX
ycmpoticms, wm: ne menee 10 I[lopmur USB ons
npocpamMmMuposanus, wm - He meree 1
Unmepdghetic USART, wm - ne menee 2
Unmepdpeiic 12C, wm - ne menee 1 Hnmepgheiic
SPI, wm - ne menee 1 Humepgpeiic Wi-Fi, wum - ne
wmenee 1 HUnmepgpetic Bluetooth, wm - ne menee 1
Unmepdpeiic ISP, wm - ne menee 1 Koauuecmeo
unmepgheticog 0 ynpaeietus 08ueamenrimu
MOCMOSAHHO20 MOKA, WM - He MeHee 2
\Hnmepdheiicol 015 NOOKNIOUEHUL YCMPOUCME
6a306020 pobomomexHuyecko2o Habopa, wm - He
wmenee 10 Bxoodswue 6 cocmas KOHCmMpPYKmMopa
KOMNOHEHMbL Q0IICHBL DbIMb COBMECTUMBL C
KOHCMPYKMUGHBIMU JJIeMEHMAMU, d MAKICEe
0becneyusams 603MONCHOCH KOHCMPYKMUBHOL,
annapamuou u nPOZPAMMHOU COBMECTNUMOCTU C
KOMNIEKMYIOWUMY U3 COCMAasa Habopa.

HaumenoBanue Hanpasienusi: "BAPUATHBHOE ObOPY/IOBAHHUE JlVIA /1OIIOJIHUTE/IbHbIX
HAIIPABJIEHHH. Texnonozuueckuii npoghunn"’

HaunmenoBanue paszena:
"XAUTEK"

30 npunmep yueOHbll

Tun npunmepa: FDM, FFF, mamepuan
(ocnoerot): PLA, konuuecmeo neuamaroujux
201060K: He MeHee 2, pabouuil Cmo. ¢
nooocpesom, pabouas obnacme (XYZ): om
180x180%180 mm, maxcumanrbHas CKOpOCHb
neuamu. He menee 150 mm/cex, MUHUMATbHAA
monwuna cnos: He bonee 20 MKM, 3aKpblmblil
KOpnyc. Hanuyue, OXaaxicoeHue 301Hbl neuamu.
Hanuuue

2.00

IMHo20pyHKYUOHATLHAS
cmanyus 015 MEXAHUYECK Ol
obpabomku u
npOMOMuUNUpOSaHuUs

"Vyebnas mooynvHas cmanyus O0INCHA
0becneyusams 603MOICHOCTNG U3YYEHUS He MeHee
mpex mexHoa02utl RPoU3B00Cmea uzoeul u
0Opabomku mamepuanos, a maxaice
npomomunuposanus uzoeaul. Yuyeonas
MOOYIbHAS CMAHYUA OONIICHA UMEeMb CledyIouull
cocmas u xapakmepucmuxu: Mamepuan
Koncmpykyuu. anomunull Konuuecmeo
Hanpaesnsrowux: He menee 4 wm. Habop
unmepgbeticog: - Ethernet, ne menee 5 wm. -
USB, ne menee 2 wm. - MicroSD: nanuuue. -
IMooynb becnpoeoonoti cesasu Wi-Fi: nanuuue.
[lanens ynpaenenus ¢ sxkparnom: Hanuuue Tun
ynpaenenus skpana: cencoproe Tun skpaua:
LCD-nanenv Llgemnocms 3Kkpana. yeemHou
Vluazonans sKpana. ne meree 3,5 owotima

[ Inamghopma nodoepesaemas. Haruuue

[ Tnamgpopma ons 3D-newamu maznumnas 2ubras:
rHaruuue Coemecmumocms niamgpopmul 0t 3D-
nevamu ¢ nAAmM@opmot nodoepesaemol. Hanuvue
Cmennblil MoOyab 3D-nevamu: nanuuue
Texnonocua 3D-newamu: FDM unu FFF
VIuamemp conna. ne menee 0,4 mm

WMarcumanvras memnepamypda Hazpesa conjd. He

2.00
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menee 250 °C MaxcumanvHas memnepamypa
Hazpesa nodocpesaemoll nAAm@opmol. He MeHee
80 °C Munumanvhas momyuna cios. we obonee 50
wxm Makcumanvhas monwuna cios: ne menee
300 mxm Cropocmov 3D-neuamu: ne menee 100
wm/c MaxcumaneHblil pasmep u320magiueaemol
wooenu.: ne menee 200x210x200 mm
ITo00eparcusaemvie mamepuanst 015 3D-neuamu.
PLA-, PETG-, TPU-, ABS-, PC-, Flex-niacmux
VIuamemp numu nracmuxa: He 6onee 1,75 mm
Cencop obHapysceHuss HUmMu NaACmMuKa: Hanuyue
DYHKYUA A8MOMAMUYECKOU KATUOPOBKU: HATUYUe
CMmenHblll 1a3epHbIld MOOYIb: HATUYUe
IMownocmb nazepa: He menee 1,6 Bm ®ynxyus
lnazeproeo epasuposanus: naiudue PyHkyus
nazepnotl pesku.: Hanuyue Pasmepwl pabouet
obnacmu: ne menee 200x200 mm
[ITo00eparcusaemvle mamepuansl: 6ymaza, KApmoH,
Oepeso, nnacmux, koxca CwmeHHbill MOOYTb
dpeseposanus ¢ I1Y: nanuuue Maxcumanvras
ckopocmb epawenus winunoens: He menee 8000
00/mun Makcumanvusili ouamemp 3axcuma
nampona: ne menee 4 um Dpesa: Hanuyue
DYHKYUSA NIOCKOCMHO20 U 00bEMHO20
dpeseposanus: nanuuue Iloodepocusaemvie
\mamepuanvl: 0epeso, MeKCmoUm, nAACMUK
(Koorcyx saugumnvonii: nanuuue Ouxu 3aujumuule ¢
YO-gunempom: nanuuue Aoanmep numanusi:
Hanuuue Komniekm 3anacuvix yHKYUOHAIbHbIX
bremenmog: Haxuyue"

[ lasinbras CmaHyus

"®@en: pabouas memnepamypa, °C: om 100 oo
480, naanvnuk: pabouas memnepamypa, °C: om
200 00 480 Mowmnocme nasnvuuxa: ne menee 50
\Bm, Kepamuueckuii Hacpesamens: Hanudue "

5.00

Ymioe

Vs nepenoca pucynka ¢ mpancgepHoil 6ymazu Ha
naamy, enaoKas NOAUPOBAHHASL NOBEPXHOCHIDL!
Hanuuue, napoeeHepamop: Hem

1.00

[EMKOCIb 0151 MPAGIeHUs.
niam

Vs mpaenenust nedamuvlx niam 6 pacmeope
I0pHO20 dicenes3a, 8030YUHbIL HACOC: HATUYUe,
Hacpesamenb HCUOKOCHU C NOOOEPHCAHUEM
MOCMOSIHHOU MeMRepamypbl: Hatudue

1.00

30 npunmep
npogeccuoHanbHbllL

Tun npunmepa: FDM, FFF, mamepuan
(ocnoernot): PLA, konuuecmeo neuamarougux
201060k He MeHee 1, pabouuii cmon: ¢
nooocpesom, pabouas obnacme (XYZ): om
300%300%400 mm, MakcumanbHas CKOPOCMb
neuamu. He menee 150 mm/cex, MUHUMATbHAA
monwuna cnos: He bonee 20 MKM, 3aKpblmblil
KOpnyc. Hanuyue, OXaaxicoeHue 301Hbl neuamu.
Hanuuue

2.00

Cmamnox 1a3epHoil pe3Ku ¢
YLCTI0BbIM NPOSPAMMHBIM
ynpasnenuem

CmaHox Ona 2pasupo6KU U pe3Ku 1a3ePOoM.
V[onorcen npedycmampueams 603MONCHOCHIb
06pabOmMKY XPYNKUX MAMEPUALO8, 8 THOM YUCILe
Kepamuku, cmexia, opecmexna. Mooy
durempayuu 6030yxa 6 komniexkme. Bcmpoennoe
so0saHoe oxnadicoenue. Jlasep muna CO2. Pazmep
pabouezo cmona, mm: He menee 300*500.

Mownocmo nazepa, Bm: ne menee 40.

wm

1.00
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[ITo00eparcusaemvie popmamul paiina: JPG, PNG,
TIF, BMP, DXF, SVG, CR2.

HaumenoBanue paznena:
"HAHQO"

Tepmoc u3s nepoicagerouyeti
cmanu, 500 mn, 6akyymusiiil

\Baxyymmuoiil, uz Hepacaseroweti cmanu. Oovem,
wma: 500

3.00

Dnemenm Ienrvmove

baemenm [lenvme, moxk 2-4 A

2.00

IIposoda ¢ 3adxcumamu
KpOKOOUIL

Tox ne menee 4 A, 08yxysemmvie

130.00

\Habop ons anexmpoausa

Kroeema ¢ memaiu4eCKUMUu naacmuramu

13.00

\Habop epy306 no 10 wmyk(no
50 2.)

\B ynaxosxke - 10 wmyx epy308, gecom no 50 ep.
(Kaorcowiti

15.00

[Koncmpykmop mMonexyisipHbix
Wmooeneii No2

[Komnaexm 051 coopku mooeneii MoneKy
PA3IUYHBIX 6eujecms (OPeaHUYEeCKUX U
Heopeanuueckux). LLlapocmepoicnesvie
(omxpovimule) U 00beMHble (KOMIAKMHbIE) MOOeU
WMoneKy - HabOPbL YEEMHBIX NIACMMACCOBbIX
Wapog (MOOETUPYIOWUX AMOMbL XUMUYECKUX
91EMEHMO08) U COCOUHUTNENLHBIX CIEPICHE,
MOOETUPYIOUUX PAZTUUHBIE BUObI XUMUYECKUX
cesazetl. Okpacka wapos coomeemcmayem
MPUHAMOU CIMAHOAPMHOU Y8emogol UHOuKayuu. B
Lapax umMermes: OmeepCcmust, @ KOmopble
6CTNABNIAIOMCS COCOUHUMETILHBIE CINEPICHU.
Omeepcmuist pacnonodicenvl Ha MOOEsAX amomos
maxum obpazom, umo npu cOopke mooenel
WoneKyn cobmo0armest yeivl Mexicoy

N UMUYECKUMU CEA3AMU.

1.00

[Koncmpykmop mMonexyisipHbix
Wmooeneii Nel

[Komnaexm 051 coopku mooeneii MoaeKy
PA3IUYHBIX 6eujecms (OPeaHUYEeCKUX u
Heopeanuueckux). LLlapocmepoicnesvie
(omxpuvimule) U 00beMHble (KOMIAKMHbIE) MOOeU
WMoneKy - HabOPbL YEEMHBIX NIACMMACCOBbIX
Wapog (MOOETUPYIOWUX AMOMbL XUMUYECKUX
91EMEHMO08) U COCOUHUTNENLHBIX CIEPICHE,
MOOETUPYIOUUX PAZTUUHBIE BUObI XUMUYECKUX
cesazetl. Okpacka wapos coomeemcmayem
MPUHAMOU CIMAHOAPMHOU Y8emogol UHOuKayuu. B
Lapax umMermes: OmeepCcmust, 8 KOmopble
6CTNABNIAIOMCS COCOUHUMETILHBIE CINEPICHU.
Omeepcmuist pacnonodicenbl Ha MOOEsAX amomos
maxum obpazom, umo npu cOopke mooenel
WoneKyn cobmo0armest yeivl Mexicoy

N UMUYECKUMU CEA3AMU.

2.00

\H361examentb MAeHUMHBIX
nepemeumusaroujux 3J1emMenmos

\Pazubix pazmepos

1.00

Mynomumemp

"[lugpposoii, c agmomamuyeckum 8160poM
npeoenos usmMepeHus, U ¢ usmepenuem
memnepamypol, Haiudue MmepmMonapul u
KoMHIIeKma npo6o0oos. Bvibop npedenos
usmepenus - agmomamuyeckuti Juanazone
usmepenus nocmosHno2o Hanpsidicenuss B 1000
V[uanasone uzmepeHus nepemeHHo20
n6anpscenuss B 1000 Juanazone usmepenus
nocmoannozo moka A 10 J{uanazone usmepenus
nepemennoeo moxa A 10 Paspsaonocmo wikanvl
Wyremumempa omcuemos omcuemog B 4000

\Peorcum «NPO3BOHKA» - ecmb (Dukcupoeanue

6.00
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ezynvmamog usmeperuil DATA HOLD - ecmyv"

[ Imaneenyupryns

"[ugpposoii wmaneenyupxynv Texnuueckue
xapakmepucmuku [[nuna usmepenus, um: 150
\Paszpewenue, mm: 0.01 Tounocmuv, mm: £0.03"

6.00

[ Icuxpomemp cucpomemp 15-
40

"[Ipednasnauen 0 onpeoenienus YpoeHs.
enascHocmu 8030yxa 6 nomeujeHuu. /Juanazon
UBMepeHUs meMnepamypbl Cyxo2o mepmomempa
om +15 °C 0o +40 °C. [[uanazon usmepenus
OMHOCUMENLHOUL BIAICHOCTU 8 3A8UCUMOCTIL O
memnepamyp: om 20% 0o 90% npu
memnepamype: om +26 °C 0o +40 °C  om 40%
00 90% npu memnepamype: om +23 °C 0o +26
°C om 54% 0o 90% npu memnepamype: om
+20 °C 9o +23 °C”

1.00

\bapomemp

"[Ipubop 05t usmeperus ammocgepro2o
Oasnenus 6 nabopamopuu. /fuanazon
usmepsiemozo oasnenus, Ia: om 80 000 oo 106
000 [Juanasown usmepsemozo 0asnenus,
wm.pm.cm.: om 600 0o 800 [lena oerenus
wixanol, Ia: 100 Lena oenenus wikanol,
wn.pm.cm.: 1"

1.00

Tepmomemp cnupmogoti

[ Ipubop 0ns usmepenusi memnepamypol 6
nabopamopuu. Hacmennuwtii, cnupmosoti

4.00

\Habop apeomempos

"[Ipednasnauen 01 usmeperus. RAOMHOCHIU.
V{uanazon usmepenus nIOMHOCIuU, ke/m3, He
wmenee 750 0o 1800 Koauuecmeo 6 nabope, wm.,
He menee 19 "

2.00

\demomamuueckue
MuUKpoOnunemKu nepemMenHo20
obwvéma, mra: 100-1000

"Konuuecmeo xananos, wm.: 1 Ilpupawenue,
wxn: 1 Tounocms, %: 1"

2.00

\demomamuueckue
MuUKpOnunemKu nepemMenHo20
obwvéma, mxa: 10-100

"Konuuecmeo xananos, wm.: 1 I[lpupawenue,
wxn: 0,1 Tounocme, %: 2"

2.00

\demomamuueckue
MuUKpOnunemKu nepemMenHo2o
oovéma, mxn: 1-10

"Konuuecmeo xananos, wm.: 1 I[lpupawenue,
wmxn: 0,01 Tounocme, %: 2,5"

2.00

\Konoykmomemp KapmanHbwlil

Onpeoenerue npogooOUMOCHU, a MAK’ce
codepoicanus conell 8 800e U Kodpduyuenma
06wetl scecmrxocmu. Juanazon usmepenust
npogooumocmu, e menee 0—20 mCm/cm,
noepewnocmy He boaee 2%, cepmemuynbiil
KOpNyc, agmomamuyecKkas mepMoKOMNEeHCayus

1.00

DieKmpOHHbIIL mepMoMemp

"DnexmponnblLil mepmMomemp co Wynom u
y006HbIM unmepdgeticom. /fuanason usmeperus
memnepamypul, °C: om -50 do +150
\Pazpewenue, °C: 0,1 Iloepewnocmo, °C: 0,5"

2.00

My genvnas neus

Vlabopamopras mygenvHas neus 01 HOO20MOBKU
NpPoO 6 XUMUYECKOM AHANU3e, NPOBEOeHUs.
Hazpesa, 3aKanKu u 00cuea Mamepuanos 6
6030ywHOU cpede npu memnepamypax 0o +1000
°C. Obvem paboueli Kamepwl, He mMenee . 5

1.00

Cocyo [[vroapa

Cocyo [[vioapa npeonasnauen 0 ONUMeIbHO20
XpaueHus, mpaHcnOpmupoBanus i UCHOIb308AHUS
HEOONLUUX KOIUYECE JICUOKO20 A30Md.
\Bmecmumocms ne menee 10 1

2.00

\Pedhpaxmomemp

[ Ipeonasznauentsili 011 onpedesieHus noKazamenell

NPENOMACHUS HedepeCCUBHbIX NPO3PAYUHbIX

1.00




=

HaumeHnoBanue
odopynosanus (PBIIO)

Kparkue npumepHble TeXHHYeCKHe
xapakrepuctuku (PBIIO)

Exununna
H3MepeHust

KosinuecTBO

bicuokocmetl u pacmeopos. Juanason usmepenus:
noxazamenst nperomaenus (nD) om 1,2 0o 1,7

Maccosotl donu cyxux eeujecms (caxaposwl) 6

acmeope om 0 0o 100 %

\Ucmounux numanus
lnabopamopHulii

[ Ipeonasuauen 0151 npoGedeHUs ONbIMOE HO

duzuxe u snekmpoxumuu. Kavecmeo 6v1x00H020
moka no3eosem UcnoIb306amy €20 6

mukposnexmponuke. Boixoonoe nanpsiicenue 0o

30 B, sbixo0Hol mok 0o 5 A. 3awguma om
nepespy3Ku u nepenoicosKu DNeKmporHHoe
omKmoueHue Haspy3Ku. Beicokas cmabuibnocmy )

Wmanwlii yposernv nyavcayuti Ilnasnas ycmanoska

BbIXOOHBIX napamempoe peeyiimopamu

I'PYBEO/TOYHO

2.00

Cywunbubiil wkagh

VlabopamopHulil cyuiuibHblil wiKag) 015 Hazpesa,

BLLCYULUBAHUS U MENTL0BOT 0OPABOMKYU PAZTUYHBIX

\Mamepuanos 8 6030YUIHOL cpede npu

memnepamypax 0o +350°C

1.00

Hazpeeameﬂbnaﬂ naumka

"[Tumxa HazpesamenbHasl 1AOOPAMOPHASL C
uHOUKaYUell memMnepamypol U 03MOACHOCTNGIO
pecyuposKu memnepamypul;, UHCIMpYMeHm
npobonodzomosku. /fuanazon nazpesaHusl
memnepamyp, °C: 50-500 Maxkc. Obvem, n: 10
Cropocmb Hazpesa, K/mun: 5 Haepesamenvuas
naacmuna, mamepuan: Kepamuxa"

1.00

[ [enmpudghyea

IMunu yenmpudghyaa onsa 3a0ay mukpoguismpayuu
u pasoenenus 6 pabouem ouanazore (0o 6000
00/mun). Buecmumocms, mu: 8x2,0. Taiivep,
aemomamuieckoe OmKpvlmie KpbiuKu,
Bawumuas KpbluKa

1.00

Yavmpaseyxoesas moiika

"IIpednasnauena 01 04UCKU 00PA3Y08, a
maxoice HeOOLUUX TAOOPAMOPHBIX NPEOMeENIos,
y1bmpazeykoeas npoobono02omoska oopaszyos.
\Unanozosoe ynpasienue Jlgyxuacmommuas
VIbMPazeyKoeas MoUKa — 603MOICHA U
uHmMencusHas U OepedtCHAas YUCMKA 8 OOHOU
wooenu. L{ugpposoii ducnueti omobpadicaem
ycmarnognenHble U mekyuwiue 3Ha4eHus
napamempog; Bozmosxcnocms Hacpesa om 30 00
80°C; Omxniouenue nacpesa npu omcymcmeuu
bicuokocmu 6 eanne, Obpabomra yibmpazeykom
HauuHaemcs asmomMamu4ecky nocie O0CMUICeHUs
Badannol memnepamypwl, Kopnyc motiku
6LINONIHEH U3 Hepocaserowell Cmaiu, yCmoudugou
K kasumayuu. Obvem eannvt om 2 1"

1.00

Unanumuueckue eecwl

[ Ipeonasnauernvl 015 MOYHBIX USMEPEHUL MACCH,
n0360/1210M KOHMPOIUPOBAMb USMEHEHUSL MACCYL C
mounocmwio 0,01 me.

1.00

Domoannapam 0 IKcnpecc
bomoecpaghuposarnus 6
iabopamopuu

\Paszpewenue mampuyul: ne menee 20 Mn,
pesicumbl OKYCUPOBKU. ABMOMAMULECKUL,
WUHOU, maumep: Haaudue

1.00

Kamepa onss muxpockona C-
Mount

([ [eemnoii CMOS cencop: nanuuue, mampuya: He
wmenee 1/2.3", unmepgpetic: USB 2.0, numanue: 5 B

1.00

CmepeOMquOCKOn

Cmepeomuxpockon cucmemsl I pena ons
WManunyisyuil ¢ 00beKmamu, NPenapoB8aiIbHoOl
pabomul, oyenounozo npocmompa. Kpamunocme
mpancgoxayuu. He menee 1:7,8. Pabouee
accmosnue: ne menee 110 um. Ceemoouoonulii

1.00
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KOIbYEBOU Oceemumens.: Hanuyue, [{eemnas
yugposas xamepa: Hanuyue, Ilpoepammmnoe
obecneuenue: nanuyue, Pabouas cmanyus:
Hanuuue.

We2

\Habop kpucmainuyeckux mei

\Habop munepanocuyeckuti, npupoOoHblil,
KOMNeKYUOHHDIL

wm.

1.00

e/

\Habop kpucmainuueckux mei

\Habop munepanocuueckuti, npupoOHblii- WKAIA
Maoca

wim.

1.00

HaumMeHnoBaHue pasjena:
"Qo6mee obopymoBanue”

\Monobnournoe

UHmMepaxkmueroe ycmpoﬁcmeo

"Unumepaxmuenuiii MOHOOIOUHBLIL OUCH.iell,
Ouazonane sKkpaua: He menee 635 OOUMOS,
paspewenue sxpana. ne mernee 3840x2160
nuKcenetl, 6CMPOEHHAs AKYCMUYECKAs CUCTEMA.
mpebyemcs, Kou4ecmseo 00HO8PEMEHHO
PAcno3HaABAEMbIX KACAHUT CEHCOPHBIM IKPAHOM.
He menee 20 kacanutl, 8blcoma cpabamuvi8anHus
ceHcopa sKpana: He 6onee 3 MM Om HOGEPXHOCMU
bKpama, 6cmpoenHbie GyHKYUU pacno3Ha8aHus.
06vekmos kacanus (naaey unu 6esdoamapeninblii
cmunyc): mpe6yomcs, Koiuvecmeo
noodoepoicusaemuix be36amapeinblx CMuLCco8
00HOBpEMEHHO: He MeHee 2 WM., B03MOICHOCTD
UCNONB306aHUA IAOOHU 8 KAUeCmaee UHCMpPYMEeHma
cmuparnus b0 USHOPUPOBAHUS KACAHUL IKPAHA
1adonbr. mpebyemcs

\HUHmespupo6anHblii 0amuux 0CEeweHHoOCmL OJist
aemomamuyecKkoil Koppekyuu ApKrocmiu
nooceemxu: mpedbyemcs Hanuuue ¢pynxyuu
epapuueckoe0 KOMMEHMUPOBAHUSL NOBEPX
NPOU3BOTLHO20 U30OPAdICEHUS, 8 MOM YUCTE O
(usuuecKy NOOKIIOYEHHO20 UCTHOYHUKA
suoeocuenana: mpebyemes Humeepuposanmvle
DyHKYUU 8b1600a U30OPAIICEHULL C IKPAHOB
MobUILHBIX ycmpoticme (Ha naamgopme
pacnpocmpanennvix OC), a maxoice ¢
603MONCHOCIIBIO UHINEPAKMUBHO2O
63auMOOeticmsus (YnpasieHus) ¢
VCmpoucmeoMucmouHUKoM: mpedyemcs
\Hnmezcpuposantblii 8 NOIL308AMENLCKUL
unmepgetic QyHKyuonan npocmompa u pabomsi ¢
datinamu ocroenvix popmamosg ¢ USB-
Hakonumeneil Uy cemegoo cepeepa. mpebyemces
[1000eparcka 6CmpoeHHbIMU CPeOCMBAMU
OUCMAHYUOHHO20 YRpagIeHus pabouuMu
napamempamu ycmpoucmea yepes 6HeuiHue
cucmemvl: mpebyemcsi

[ IpedycmarnogieHHas ONepayuoHHas CUCMeMA C
epaguyeckum noIb306amenbCKuM unmeppericom,
0becneyusarowas pabomy pacnpocmpaHeHHbixX
06pazoeamenbHbIX U 0OUECUCTIEMHBIX
npunodiceHull: mpeoyemcs

\HUnmezepuposanHbvle cpedcmea, obecneuusaroujue
credyrowuti hyHKYUoHan: cozoanue
MHO20CMPAHUYHBIX YPOKOG C UCHONb308AHUEM
IMeOUaKOHMeHma PastuyHblX hopmMamos,
co30anue Haonuceil u KOMMEHMAapues nogepx

BanyueHHbIX NPULodCceHUtl, pacnosiasanue ueyp

wm.

5.00
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U PYKORUCHO20 MeKCma (PyCcCKutl, AHIUNCKUL
SI3bIKUL), HATUYUE UHCTPYMEHNO8 PUCOBAHUSL
leeomempuyeckux Queyp u IUHULlL, 6CMPOeHHbLe
DYHKYUU: 2eHepamop CAYUAHbIX Yucel,
KATLKYASIMOP, IKPAHHAA KIAGUAMYypa, maimep,
pedaxmop mamemamuieckux opmys,
D1EKMPOHHbIE MAMEMAMUYECKUEe UHCIPYMEHMbL:
YUPKY b, Y2ONbHUK, TUHENKA, MPAHCNOPMUp,
pearcum ""benout docku"" ¢ 8o3modrcHOCMBIO
co30anus 3amMemoK, pucosanus, pabomol ¢
mabauyamu u epaguxamu, umnopm aiinos

opmamos: *pdf, *ppt "

Dnunuapm

\Pasmep paboueii obnacmu: ne menee 700x1000
v

wm.

3.00

Teneoicka 051 3apaoKu u
panenus Hoymoykos

"mun kopnyca: meman, 603MOICHOCHb
bezonacrozo 3auuyeHHo20 3aMKOM XPAHEHU.
HOYMOYKO8: HAudUe; 603MOICHOCHb 3APSOKU
HOYMOYKO08: Hanuuue, NOO0ePAHCKA HOYMOYKO8
n.2.5.1.; naruuue poymepa Wi-Fi cmandapma
802.11n unu cospemennee: 1 wm. noodepoicka
HOymoykog n.2.5.1.; xoauuecmeo HOYmoOYKog: om
15 wmyx, noodepoicka Hoymoykog n.2.5.1.;
\Hanpsiorcenue numanus: 220B\50I'y;
ITompebnsemasn mowHocms, Bm (maxcumym):
2500, Ilompebraemviii mok, A (maxcumym): 12;
V[nuna wnypa anexmponumanus. om 2,5 mempa,
Sawuma om nepenanpadicenus, KOpOmMKO20
Bamvikanus: Hawyue, Koneca onsa nepedsudicenus
c mopmozom:"

wm.

1.00

WMDY mun 2

"Tun ycmpoiicmea: M®Y; ysemnocmyo: yeemmotl,
bopmam bymazu: A3/A4 Cropocms nevamu: He
Wmenee 25 cmp/mun (4/6 A4), ne menee 25 cmp/mun
(ysemn. A4) Asmomamuueckas 08YCmMOpPOHHS
neuams: ecmv, Koauwecmeo cmpanuy 6 mecsiy ne
wmenee 40 000; Ycmpoticmeo agmonodauu
opueunanos: ogycmoponnee; O0vém 1omra
nodauu Oymazu. ne menee 250 aucmos"

wm.

2.00

WMDY mun 1

"Tun ycmpoiicmea: M®Y (pynkyuu newamu,
Konuposanus, ckanuposanus); Dopmam bymazu:
e menee A4, [leemnocms: wepHo-denvlil,
Texnonozusn newamu: nasepuas Maxcumanvhoe
paspewenue neuamu: He menee 12001200
mouex; Humepgheiicvr: Wi-Fi, Ethernet (RJ-45),
USB."

wm.

1.00

\Hoymoyx

"@opm-gpakmop. Hoymoyk,; Kecmkas,
HeomKmOYaemas Kiasuamypa: naruuue;, Pycckas
packiadka Kiasuamypul: Haaudue; Juaconans
brpana: ne menee 15,6 oimos, Paspewenue
bxpana: ne menee 1920x1080 nuxceneui,
[Konuuecmso sioep npoyeccopa: ne menee 4;
\Konuuecmeo nomokos. ne menee 8; basoeas
maxkmoeas uacmoma npoyeccopa: ve menee 1
Ty, Makcumanvhas maxmoeas 4acmoma
npoyeccopa: ne menee 2,5 I'Ty;, Kow-namsams
npoyeccopa: ne menee 6 Moaum,; Obvem
VCManoe1eHHOt OnepamueHoU NAMAMU. He MeHee
8 I'oaiim,; Obvem noddepicusaemor

onepamuenoil navsamu_ (051 03MONHCHOCMU

wm.

15.00
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pacwupenus): He menee 24 ['oaiim; Obvem
naxonumensn SSD: ne menee 240 I'baiim; Bpems
aemonomHol pabomel om bamapeu: He menee 6
uacoe; Bec noymbyka c ycmanosnennvim
axkymynamopom: e bonee 1,8 ke; Brewnuii
unmepgetic USB cmanoapma ne nuoice 3.0: ne
menee mpex c60000HbIX, Buewnuil unmepgetic
ILAN (ucnoavsosanue nepexooHuKos ne
npedycmompeno): naruuue, Hanuuue mooynei u
unmepgheticos (UCnOIb308aHUE NEPEXOOHUKOS He
npedycmompeno): VGA, HDMI; Becnposoonas
ces3b Wi-Fi: nanuuue ¢ noodepaickoii cmanoapma
IEEE 802.11n unu cospemennee,; Web-kamepa:
nanuuue, Manunynamop ""moius"": naruuue;
[ IpedycmanognenHas onepayuornas cucmema ¢
epaguyeckum noIb306amenbCKuM unmeppeicom,
0becneyusarowas pabomy pacnpocmpaHeHHbiX
06pa3osamenbHbIX U 0OUeCUCTEMHBIX

npunosicenul: Haauyue."

KosinuecTBO




