MHUHHUCTEPCTBO OBPABOBAHUSI U HAYKHU
3ABAMKAJIBCKOT O KPASL

[TPUKA3

r. Yura

//»W 2021 roxga N F45

O6 yrBep:kaeHHH HHGQPACTPYKTYPHOrO JIHCTA VI CO3JAHHSL LEHTPOB
00pa30BaHHUA €CTECTBEHHOHAYYHOH H TEeXHOJOIH4ecKOH HaNpaBJEHHOCTH
«Touxa pocta» B 2021 roay

B nensx peanuzanuu Ha TeppuUTOpuM 3a0ailKanbCcKOro Kpas MepOoNpHSITHS
pernoHanbHOro TmpoekTta «CoBpeMeHHas MIKOJa» MO CO3JaHUI0 LEHTPOB
00pa3oBaHUsl €CTECTBEHHOHAYYHOH M TEXHOJOTHUYECKOH HarpasieHHOCTH « Touka
pocta» B202] rony, ipu Ka3blBalo:

1. Yr1Bepauth npunaraemblii HHQPACTPYyKTYpHBIM JUCT U1 CO3IaHHUSA
LIEHTPOB 00pa30BaHUs €CTECTBEHHOHAYYHOM U TEXHOJIOTMYECKON HallpaBICHHOCTHU
«Touka pocta» B 2021 rony B 2021 ronay.

2. KoHTponb WCHOJMHEHUS HACTOSINEr0 IMpHUKa3a BO3NOXHUTh Ha
3aMeCTUTeNIs MUHHUCTpa — HadalbHUKa YIpaBiieHus obuiero obpa3oBaHUs H
Bocriutanus H.M.I1IuGanosy.

Munnctp 06pa3oBaHUs U HAYKH %207
3abaiiKaJIbCKOro Kpast H.H.BbsukuHa



MudpacTPYKTYPHbIA NUCT

HaumenoBaHue
ob6opyaosanus (PBMO)

KpaTkue npumepHble TeXHU4ecKkue
xapakrepuctuku (PBMO)

EauHuua
usmepenua

Konnuecteo

HaumeHoOBaHue HanpaBaeHUa: "CmandapmHbili Komnnekm'

HaumeHoBaHue HanpaBnenua: "CmaHdapmusiii Komnaekm (manoKkomnaekmuas wrona)"

HaumeHoBaHue HanpasneHnua: "MpoguneHelii komnnexm 6asa”

HaumeHoBaHWe pasgena:
"MpoduUnbHbIA KOMNAEKT

6a3a"

MpocpuneHell Komnnekm
6asa

EcmecmeeHHOHAyYHas HanpaeneHHocme: 1.
Lugpoesaa nabopamopus no
6uonoauu (yyeHudeckas). Konuyecmeso — 3 ed.
OnucaHue: »  Obecrnieyusoem ebinonHeHUe
nabopamopHeix pabom Ha ypoxkax no
buonozuu 8 0CHOBHOU WKOsE U MPOEKMHO-
uccnedosamesbckoli deamensHocmu
yyawjuxca. «  Komnnekmayus: o
becrniposodHol mynbmudamyuk no
J6uonoeuu ¢ 6-10 8CMpoeHHbIMU OaMYUKAMU!
Hdamuuk DenaxcHocmu ¢ duanda3oHom
usmeperus 0..100%  [amyuk
CoceewjeHHocmu ¢ 0uanasoHom usmepeHus
He yxce yem om O do 180000 nk
Jamuuk pH ¢ duanasoHom
UusmepeHus He yxce yem om 0 0o 14 pH
Hamyuuk Omemnepamypei ¢
Ouana3oHom usmepeHusa He yyice yem om -20
0o +140C Jamyuk
snekmponposodumocmu ¢ OUana3oHamu
uamepeHus He yxe 4em om 0 0o 200 mkCm;
om 0 do 2000 mxCm; om 0 do (120000 mxCm
Hamyuk memnepamypol
oxpymaroujeli cpedsl ¢ OUana3o0HoM
usmepeHus He yxe yem om -20 8o +40 o
Akceccyapei: [1Ka6ene JUSB
coeduHumenoHbll 3apAadHoe
Oyecmpolicmeo c kabenem minil/SB uUsB
Adanmep Bluetooth 4.1 Low Energy o
Kpamxoe pykoeodcmeo no
skcrayamayuu yugposoli nabopamopuu o

Lugpposas sudeokamepa ¢
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n/n

HaumeHoBaHue
o6opyaosanua (PBMNO)

KpaTKue NnpumepHbie TeXHU4IecKne
xapakrepuctnku (PBMO)

EanHMLa
U3mepeHuns

Konunyectso

Memannu4yecKum Wmamugom, paspelueHue
He meHee 0,3 Mnukc o [lpozpammHoe
obecneqyeHue oMemoduyeckue
pexomeHAayuu He meHee 30 pabom o
Ynakoska o Hanu4ue
pycckoAaseiuHO20 calima noddepiKu, HaNUvue
8UOEOPONUKOE. 2. Lugpposan
nabopamopua nNo xumuu (y4eHudeckas).
Konuuecmao — 3 ed. OnucaHue:
Ob6ecrneyusaem abinosnHeHue
lnabopamopHbelx pabom 10 XUMUU Ha YPOKax 8
OCHOBHOLI WKo/e U NpoeKmHo-
uccriedosamesnbckoll deamensHocmu
yuawuxca. »  Komnnexkmayusa: o
BecnposodHoll (mynemudamyuk rno
XUMUU C 4-MA 8CMPOeHHbIMU 0amyuKamu:

O4dam4uk pH ¢ duanasoHom
usmepeHua He yxce yem om 0 8o 14 pH

JAamuuk evicokoli memnepamypbi
(mepmonapHbili} ¢ OuUaNa30HOM UMepeHUA He
yxce vem om -100 o +900C 0 Aamyuk
anekmponpoaodumocmu ¢ duanasoHamu
usMepeHus He yxce yem om 0 0o 200 mkCm;
om 0 0do 2000 mkCm; om 0 do 20000 mxCm

Adamyuxk memnepamypei naamuHoasi (i
c duana3oHom usmepeHus He yxce yem om -30
do +120Co U OmdencHble damyuku:
JAamuux onmuueckoli nnomHocmu 525
HM o Akceccyapel: [1Kab6ene [ USB
coeduHUmMenbHbIl 3apAadHoe
Uycmpolicmeo ¢ kabenem minilUSB USB
Adanmep Bluetooth 4.1 Low Energy o
Kpamkoe pykosodcmeo o
akcnnyamayuu yugpoesol nabopamopuu o
Ha6op nabopamopHoli ocHacmku o
lMpozpammHoe obecneveHue o
Memoduueckue pexomeHOayuu He
menree 40 pabom o Hanu4ue
Py CCKOA3bIYHO20 calima noddepIKu o

Hanuuyue sudeoponukos. 3.

Hugpposas nabopamopus o ¢usuxe
(ydeHudeckas). Konuvecmeo — 3 ed. OnucaHue:
. O6ecneqdusaem 8birioNHeHUe
ISKCrIepumMeHmoa o memam Kypca (usuxu. ®




Ne HaumeHoBaHue Kpatkue npumepHbie TeXHUYeCcKue EauHULa Ko 80
NUYECT!
n/n| o6opyaosaHua (PBMO) Xapakrepuctuku (PBNO) u3mepeHmsn
Komnaekmayusa: o becnposodHoii

mynemudamyuk (1no ¢usuke c 6-10
acmpoeHHbIMu damyukamu:  Lugpposoll
Lidamyux memnepamypes! ¢ Quarna3oHom
UsmepeHua He yxe yem om -20 6o 120C
Lugposoli damyuk abcontomHozo
UdaeneHus c duana30HOM USMepeHUs He yxie
yem om 0 0o 500 kMa [amyuk mazHUMHO20
nosna ¢ duanazoHom usmepeHusa [He yice yem
om -80 3o 80 mTn Lamyux HanpsaxceHun
ic OuarnasoHamMu usmepeHus He yxe yem om -2
0o +2B; om -5 o +5B; om -10 0o +10B; om -15
do +158 O  [amuyuxk moKa He yxe 4yem om
-100+1A 0 [Jamyuk akcenepomemp ¢
Tokasamenamu He MeHee yem: 12 g; ¥4 g; 18 g
o (OmdenvHbie ycmpoliicmea: USB
ocyunnoepagh He meHee 2 kaHana, +/-1008 o
Akceccyapei: [1Kabene [1USB
coeduHumenoHb!l 3apadHoe
Oycmpolicmeo ¢ kabenem minilUSB USB
IAdanmep Bluetooth 4.1 Low Energy o
KoHcmpykmop 6na nposedeHus
SKCnepumeHmos o Kpamkoe
pykoeoOcmaeo no akcnayamayuu yugposol
nabopamopuu o MpoepammHoe
obecrieveHue oMemodudeckue
pexkomerHdayuu (40 pabom) o Hanuuue
pYCCKOA3bIYHO20 Ccalima noddepIKKu o
Hanuyue eudeoponukos.
KomnbromepHoe obopydosaHue: 4.
Hoym#6yk. Konuyecmeo — 3 eg.
OnucaHue: »  ®opm-chakmop: Hoymbyk; e
Mecmkaa, Heomkmoyaemas
Knaeuamypa: Haauvue; ® Pycckaa
packnadka knasuamypbi: Haau4yue; ®
HuazoHane skpaHa: He meHee 15,6
Orolimos; ® Pa3pewerue skpaHa: He
meree 1520x1080 nukceneli; » Konuyecmso
lA0ep npoyeccopa: He meHee 4; ¢
Konuyecmeo nomokos: He meHee 8; *
Ba3zosas makmosean yacmoma
Inpoyeccopa: He meHee 1 [Ty,
MakcumaneHas makmoseasa yacmoma
npoyeccopa: He meHee 2,51y, ¢ Kaw-




n/n

HaumeHoBaHue
o6opyaosanua (PBMO)

KpaTKkue npumepHbie TEXHUUYECKUE
xapakrepuctuku (PBNO)

EauHMLA
usmepeHun

Konuyecrso

namame npoyeccopa: He meHee 6 Mb6aiim;
O6vem ycmaxoeneHHol
onepamueHoll namamu: He meHee 8 [6aiim; ¢
O6vem noddepcusaemol
onepamusHol namamu (018 eoamoxcHocmu
pacwupeHus): He meree 24 [6alim; » Obvem
Hakonumena SSD: He meHee 240 [6aiim, ®
Bpemsa asmoHomHoli pabombel om
bamapeu: He meHee 6 Yacos; ® Bec Hoymbyka
C YCMAaHOBNEHHbIM QKKYMYAAMOPOM: He
bonee 1,8 ke; » BHewHul uHmepgelic USB
cmaHdapma He Huxce 3.0: He MeHee mpex
c80b600HbIX; * BHewHul uHmepgpelic LAN
(ucnonb3osaHue nepexodHUKos He
pedycmompeHo): Hanudue,; « Hanuyue
modyneli u uHmepdgelicos (ucnonvsosaHue
nepexo0HuUKoe He npedycmompeHo): VGA,
HDMI, o becnposodHas ceasv Wi-Fi:
Hanu4ue ¢ noddepxkol cmaHoapma IEEE
802.11n unu cospemenrtee; * Web-kamepa:
Hanudue; ® Marunynamop "mMoeruus”:
Hanuyue; * MpedycmaHosneHHaA
orMepayUoHHAA cucmema ¢ 2pagpudeckum
nonb3osamesnsvckum uHmepdelicom,
obecnequsaroujan pabomy
pacnpocmpaHeHHbix 06pa3osamesbHbIX U

06 WecucmemHbIX NpunoxceHuii: Hanu4ue. 5.
MY (npurmep, ckaHep, Konup).
Konuyecmeo — 1 ed. OnucaHue: ® Tun
yempotlicmea: M®Y (pyHryuu nevamu,
KOMUPOBAHUA, CKAHUPOBAHUA);

®Popmam bymaeu: He meHee A4, ®
LisemHocmeb: uepHo-6envoil;
TexHono2UA ne4amu: Na3epHan *
MakcumaneHoe paspewieHue ned4amu:
He meHee 1200x1200 mouek; ® MIHmepelicbi:
Wi-Fi, Ethernet (RJ-45), USB.

HaumeHoBaHue HanpasneH

ua: “fpogunsrelil komnaekm 6a3a (MasoKOMNAeKMHAA wKoAaa)"

HaumeHoBaHue paspena:
"MpodunbHbIA KOMNAEKT
basa (ManoKkomnIeKTHas
wkona)"




n/n

HaumeHoBaHue
o6opyaosaHua (PBMNO)

KpaTkue npumepHble TeXHUYECKUe
Xapaktepuctuku (PBMO)

EAavMHMUa
U3mMepeHma

Konuuectso

MpounsHelli Komnaekm
6030 (MAOKOMIINEKMHAA
wKona)

EcmecmeeHHOHay4YHaA HanpaaeneHHocme: 1.
Lugpposas nabopamopus no
buonoauu (y4eHudeckas). Konuvecmeo — 2 eo.
OnucaHue: ¢  Obecrneyusaem abinosHeHuUe
inaGopamopHbix pabom Ha ypoKax no
buonoeuu 8 ocHoeHOU WKonNe U MPoeKkmHo-
uccnedoeamensckoli deamensHocmu
yuawjuxca. ¢  Komnnekmayusa: o
becnpoaodHoll Mynbmudamyuk no
O6uonozuu ¢ 6-10 ecmpoeHHbIMU damyuKamu:
Jamyuk UenamHocmu ¢ duanasoHom
usmepeHua 0..100%  Lamuuk
ocee [lweHHocMu ¢ OUQIa30HOM U3MepeHUs
He yxce yuem om 0 do 180000 nk
HAamuuk pH ¢ duanazoHom
OusmepeHun He yxe yem om 0 0o 14 pH
Aamuyuk Omemnepamypsi ¢
Juana3oHOM UamepeHus He yxe yem om -20
0o +140C Jamuyuk
snekmponposodumocmu ¢ Quana3oHamu
uamepeHus He yxe yem om 0 0o 200 MKCMm;
om 0 do 2000 mkCm; om 0 3o 120000 mkCm
Jlamyuxk memnepamypei
oxpyx#arowel cpedol c Ouana3oHoMm
usmepeHuA He yxce 4em om -20 0o +40 o
Akxceccyapsi: (1Kabene JUSB
coeduHumeneoHbil 3apadHoe
Oyecmpolicmeo ¢ kabenem minilUSB uss
Adanmep Bluetooth 4.1 Low Energy o
Kpamkoe pykosodcmeo o
skcrnyamayuu yugposoli nabopamopuu o
Hugpposas eudeoxkamepa c
mMemasnu4ecKkum Wimamueom, paspewieHue
He meHee 0,3 Mnukc o [poepammHoe
obecnevyeHue oMemoduyeckue
pekomeHOayuu He meree 30 pabom o
Ynaxoeka o Hanuuue
pycckoA3bIivHO20 calima noddepiKu, Hanuvue
sudeoponukos. 2. Hugpposas
nabopamopua no xumuu (ydeHuveckas).
Konuyecmso — 2 ed. OnucaHue: ¢
Obecneyusaem a8biionHeHuUe
na6opamopHbix pabom o Xumuu HA YpoKax e
OCHOBHOU WiKO/e U NPOeKmHOo-

wm

32.00




n/n

HaumeHoBaHUue
o6opyaosanus (PBMNO)

KpaTkue npumepHble TeXHUUeCKUue
xapakrepucruku (PBMO)

EauHuua
UsmepeHus

Konuuecrso

uccnedoeamensckoll desmensHocmu
yuawuxca. = Komnaekmayusa: o
BecnposodHoli Omynemudamyuk rno
XUMUL € 4-MA BCMPOoeHHbIMU damyuKkamu:
Odamyux pH ¢ duanazoHom
uzmepeHus He yxce yem om 0 0o 14 pH
damuuk evicokoli memnepamypei
(mepmonapHsili) c duana3oHom usmepeHus He
yice yem om -100 8o +900C [J famyuk
snekmpornpoeodumocmu ¢ OUaNa3oHamMu
uamepeHua He yae yem om 0 0o 200 mkCm;
om 0 (180 2000 mxkCm; om 0 do 20000 mxCm
Lamuuxk memnepamypsi naamuHoabili
c duana3oHoOM usmepeHUs He yxice yem om -30
0o +120C o 0 OmoenbHele damyuKu:
Jamuuk onmuueckoii nnomHocmu 525
HM o  Akceccyaper: Kabens OUSB
coeduHumernoHolli 3apadHoe
Oycmpolicmeo c kabenem minilUSB USB
Adanmep Bluetooth 4.1 Low Energy o
Kpamxoe pykosodcmeo no
sKkcnayamayuu yugposol nabopamopuu o
Habop nabopamopHol ocHacmku ©
lMpoepammHoe obecneyeHue 0
Memoduueckue pekomeHOayuu He
meree 40 pabom o Hanuvue
lpycckoA3biuHo20 calima noddepiKu o
Hanu4ue sudeoponukos. 3.
Llubposaa nabopamopus no ¢pusuxe
(y4eHuyeckar). Konudecmeo — 2 ed. OnucaHue!
o Ob6ecrneyusaem abifionHeHuUe
SKCrepumeHmoe Mo memam Kypca pusuxu.
Komnnekmayusa: o becriposodHoli
mynemudamyux [Jno ¢usuke ¢ 6-10
scmpoeHHbimu damyuxkamu:  Lugposoli
Udamuuk memnepamypel ¢ Ouana3oHom
usMepeHUA He yxce yem om -20 0o 120C
Lugpoeoli damuuk abconomHozo
(JOaeneHus c Quana3oHom UsMepeHUs He yie
wvem om 0 o 500 klla [amyuk maeHumHo20
iTona ¢ duanazoHom usmepeHua LHe yxice yem
om -80 0o 80 mTn Jdamyuk HanpsaxceHuA
c OUanasoHamu usmepeHus He yice yem om -2
0o +2B; om -5 0o +5B; om -10 8o +10B; om -15




n/n

HaumeHoBaHue
o6opyaosaxua (PBIMO)

KpaTKkue npumepHbie TeXHUYECKue
xapakrepucruku (PBMO)

EavHnua
usmeperHun

Konudyecrteo

do +158 [ Jdamyuk moka He yxte yem om
-100+1A 0 [Jamuuk akcenepomemp c
IToKa3amenAamu He meHee Yyem: 12 g; 4 g; 18 g
o] O OmadenvHole yempolicmea: USB
ocyunnozpagp He meHee 2 karana, +/-1008 o
Axceccyapsl: Kabens OUSB
coeduHUMenbHbIl 3apadHoe
Oycmpoiicmeo c kabenem miniUSB UsB
IAdanmep Bluetooth 4.1 Low Energy o
KoHcmpykmop 0nsa nposedeHus
skcrepumenmoe o Kpamxoe
pykosodcmaeo no sKkcnayamayuu yugpposol
nabopamopuu o NpoepammHoe
obecrieyerHue oMemoduveckue .
pexomerdayuu (40 pabom) o  Hanuuyue
IpYCCKOA3LIYHO20 calima noddeprHKu o
Hanu4yue sudeoponuxos.
KomnbiomepHoe obopydosaHue: 4.
Hoym®6yk. Konuyecmeo — 2 e0.
OnucaHue: o  ®opm-chakmop: HOymG6yk; e
Hecmras, HeomKmo4yaeman
Knasuamypa: Hanuvue; ¢ Pycckan
paCcKNaOKa KAasuamypei: Haaudue;
JluazoHane skpaHa: He meHee 15,6
drolimos; ¢ Pa3pewerue 3kpaHa: He
meHee 1920x1080 nukcenell; » Konuyecmeo
g0ep npoyeccopa: He meHee 4; ¢
Konuyecmeo nomokos: He MeHee §8; ®
bazoeasa makmoeas yacmoma
npoyeccopa: He meHee 1 [Ty,
MaxkcumanoHaa makmoeas yacmoma
npoyeccopa: He meHee 2,5 Ty, Kaw-
namame npoyeccopa: He MeHee 6 M6alim;
O6vem ycraHoeneHHo U
onepamueHoli namamu: He meHee 8 [6alim; ¢
Obvem noddepicusaemoli
onepamusHol namamu (018 803mMoxwHocmu
pacwupeHus): He meHee 24 [6alim; ¢ Obbvem
Hakonumensa SSD: He meHee 240 M6alim;
Bpemsa asmoromHoli pabombi om
bamapeu: He meHee 6 Yacos; * Bec Hoymbyka
C YCMOHOBAEHHbIM GKKYMYAMOPOM: He
bosee 1,8 ke; ® BHewHull uHmepgelic USB

cmaHdapma He Husice 3.0: He meHee mpex




n/n

HaumeHoBaHue
o6opyaosanua (PBINO)

KpaTkue npymepHbie TeXHUHECKKe
Xapakrepucrtuku (PBNO)

EauHMua
UsmepeHua

KonuvecrTBo

ce0600HbIX; ® BrewHull uimepgelic LAN
(ucnonb3osaHuUe NepexodHUKOo8 He
npedycmompeHo): Hanu4due; » Hanudue
modyneli u uHmepdpelicos (ucnonv3osaHue
mepexodHuKos He npedycmompeHo): VGA,
HDMI, o

Hanuyue ¢ noddepxkoli cmaHdapma IEEE

becnnposodHas ceAsb Wi-Fi:
802.11n unu cospemeHHee; » Web-kamepa:
Hanu4due; ¢ Manunynamop "meiwn";
Hanudue; lMpedycmaHosneHHas
0r1epayUOHHAA CUCMeMa ¢ 2paghudyecKum
Inone3oeamenvckum uHmepgpelicom,
obecnevusaoujan pabomy
pacnpocmparerHbix 06pazoeamesbHbIX U
o6 wecucmemHerx NpunoxeHull: Haaudue. 5.
MY (npuHmep, ckaHep, konup).
Konuyecmeo — 1 ed. OnucaHue: ® Tun
yempolicmea: M®Y (pyHkyuu neyamu,
KOMUPOBAHUA, CKOHUPOBAHUA); *

®opmam bymaau: He meHee A4, o
LlesemHocme: YepHo-6enbill; ®
TexHONOo2UA Meyamu: na3epHas ®
MakcumaneHoe paspeiwieHue ne4yamu:
e meHee 1200x1200 movex; « Unmepgpelicsi:

Wi-Fi, Ethernet (RJ-45), USB.

HanmeHoBaHwue HanpasneH

us: "MpogpunsHeili Komnnekm. JonoaHumensHoe obopydosaHue”

HanmeHoBaHue pasgena:
"TexHoornyeckan
HanpasAeHHOCTL"

ObpasosamesnvHbiil
IKOHCMpPYyKmMop On1A
npakmuxu 6104HO20
1po2pPamMmMupPo8aHus ¢
KoMIneKmom 8amyukoe

PobomomexHudeckuil Habop npedHasHayeH
0714 U3y4eHuUA 0CHO8 POBOMOMEXHUKU,
demanell, y3n08 U MexaHu3Imos, Heobxodumelx|
0nAa co38aHus pobomomexHU4YecKux
yempolicme. Habop npedcmasnsem coboll
KOMIAIEKM CMPYKMYPHbIX 31emMeHmos,
CcoeduHUMenbHbIX 31eMeHmos U
9nekmpomexHu4eckux KommnoHeHmos. Habop
noseonAaem cobupame (u npoepammuposams
cobupaemblie modenu), us anemeHmos
B8X00AWLX 8 e20 cocmas, modenu
IMexampoHHbeIX U pobomomexHuUYecKux

ycmpoUcme ¢ asmomamu3uposaHHsIm

wm

58.00




n/n

HaumeHoBaHue
obopyaosaHua (PBMNO)

KpaTkue npumepHbie TeXHUYECKue
Xapaktepuctuku (PBMO)

EauHMLa
usmepenms

Konuvectso

ynpasneHuem, 8 MOM YUCAE HA KONECHOM
xody, @ mak se KoHcmpykyull, OCHOBAHHbIX
Ho ucnonb3ogaHuu Nepeday (8 mom yucne
HepeAYHbIX U 3ybYambix), @ makK xe pbiyazoe.
ceemoduodHbili MampuyHblii ducnnell ¢ 6enol
nodceemkoli Ha KoHmponnepe Kosuvecmso
nopmoes esoda/evie0da HA KOHMponnepe He
meHee 6 Konuyecmaso KHOMOK He MeHee 4
Obuiee Konudyecmso anemeHmos: He meHe 520
wim, 8 mom yucne: 1) npozpammupyemoiii
610K yripasneHus, Komopeil moxem
pabomamb G8MOHOMHO U 8 T0MOK080M
pexcume; 2) cepgomomopel 3) damyuk cunsi 4)
damyuk paccmosHuAa 5) damyuk ysema 6)
akkymynamopHas 6amapes 7) linacmuxosvle
CMPYKMYypPHbIE IeMeHMbl, 8KAYASA
InepgopuposaHHsie anemeHmebl: 6anKU,
KyBUKU, OCU U 8abl, cOeOUHUMenbHble
ss1eMeHMbl K OCAM , WecmepHU,
npedHa3Ha4yeHHble 0718 CO30aHUA YepB8AYHbIX U
3y6yamuix nepeday, coeduHumesnvHbie U
KpenexcHoie anemeHmei; 7) [TpoepammHoe
obecneyerue, UCnonesyemoe 0
npozpammuposaHuda cobupaemoix
pobomomexHuveckux modeneli u ycmpolicms,
docmynHo 84 cKA4UBAHUA U3 cemu
iHmepHem

ObpaszosamenvHblii Habop
o mexaHuxe,
mexampoHuKe U
pobomomexHuke

Komnsaekm 0nA usy4eHusA OCHO8 3/1eKMPOHUKU
u pobomomexHuku Habop donxcer 6bimb
npedHa3HayeH 015 NposedeHus y4yebHbixX
saHAMUL 110 31eKMPOHUKe U cxemomexHuKe ¢
yenbio usydeHua Haubonee
pacnpocmpareHHol snemeHmHoli 6asbi,
npumeHaemol 0na UHIEHepPHO-MeXHUYecKozo
Imeopyecmeaa y4awuxca u paspabomku
yuebHbix modeneli po6omos. Habop donxeH
Mo3801AMe Y4aAWUMCA HO MPAKMUKe 0caoUume
OCHOBHbIE MEXHOM02UU NPOEKMUPOBAHUA
pobomomexHU4eCKUX KOMINeKcos Ha
npumepe y4ebHbix modeneli pobomos, a
Imaxe usyuums 0CHo8Hble mexHu4ecKue

peweHus e obaacmu KU6€pHequeCKUX u

ecmpausagemMebix cucmem. B cocmas
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HawmeHoBaHue
obopyaosaHua (PBMO)

KpaTKue npumepHbie TEXHUUYECKUe
Xapakrepucrnku (PBMO)

EaMHULA
U3MepeHmn

Konuyecrtso

Komnnexma donxceH exodumo Habop
KOHCMPYKMUBHbIX 31emeHmoa8 017 c6opKu
makema marunynayuoHHozo poboma,
Komnnekm memannuyecKux
KOHCMPYKMUBHbIX 31emeHmo8 077 cbopku
makema mobuneHozo poboma um.n. B
cocmae komnaexkma exodum Habop
9/1eKMPOHHbIX KOMITOHEHMOo8 0n4 usyveHus
OCHOB 31EeKMPOHUKU U CXeMOMexXHUKU, a
maxxe Komraexm npueodoe u 8am4yuKos
pasnu4yHo20 muna 004 paspabomku
pobomomexHu4YecKkux Komnnekcos. B cocmas
KOMITekma 80AXHO 8Xo0UMb: MOMOPbLI C
sHKOOepom - He MeHee 2Wm, cepsonpuaod
6onbwoll - He meHee 4um, cepgonpueod
manoill - He MeHee 2um, uHgppaxkpacHeil
damyuk - He MeHee 3wWm, ynempa3eyKoeodl
damyuK - He MeHee 3wm, damyukx
imemepamypel - He meHee 1wm, damyux
oceewjeHHocmu - He meHee 1wm, Habop
9/1eKMpPOHHbIX KOMIOHeHMos (pe3ucmopel,
KoHOeHcamopbl,ceemoduodsl pasauvHo20
HOMUHana), Komnaekm npoeodoe 01A
becrnaeyrHo20 MPOMoOMuUNUPOBAHUS, naama
becrngevHo20 NPOMOMUNUPOBAHUA,
aKKymMynamop u 3apadHoe ycmpolicmeo, . B
cocmae Komnaekma GosxeH 8xoo0umb
npoepammupyemsili KoHmponnep,
npozpammupyemelii e cpede Arduino IDE uau
aHan02UYHBIX CB0BOOHO PACIPOCMPaHAEMbIX
cpedax pazpabomku. [poepammupyemolil
KoHmMpossnep ConxceH 0bnadame nopmamu
0719 NOOKMAIOUEHUA Yughposbix U aHA0208bIX
ycmpolicme, unmepgpelicamu TTL, USART, 12C,
rSPI, Ethernet, Bluetooth unu WiFi. B cocmas
Komnaexkma AomieH exo0umob modynb
ImexHuU4ecKko20 3peHun , npedcmaesnfowuli
coboli serqucnumensHoe yempolicmeo co
BCMPOEHHbLIM MUKPOMPoUeccopom (Kosn-eo
A0ep - He meHee 4wm, yacmoma A0pa He
wmenHee 1.2 [Ty, obvem O3Y - He meHee 512M6,
06bem ecmpoeHHoli namamu - He meHee 876),
uHMezpupoeaHHol kamepol (MarkcumasnbHoe
paspeweHue sudeornomoka, nepedasaemozo




n/n

HauwmeHoBaHue
obopyaosanua (PBMNO)

KpaTKue npumepHbie TeXHUYECKue
xapakrepuctuku (PBMO)

EamMHmua
usmepeHus

Konu4yecrso

rno uimepgpelicy USB - He meHee 2532x1944
0.) u onmuyeckoli cucmemoli . Modyne
ImexHu4ecKo20 3peHus donxceH obnadame
lcoOBMECMUMOCMbIO € PA3AUYHBIMU
pozpammupyemeIMu KOHMPOsAepamu ¢
Pomowbto uHmepcgelicos - TTL, UART, 12C, SPI,
Ethernet. Modynb mexHU4ecKo20 3peHun
0o EH UMemb 8CMPOeHHOoEe NPo2pammHoe
obecrieyeHue Ha ocHosee onepayuoHHol
cucmembl Linux, nozeonsoujee
ocywecmename HacmpolKy cucmemel
MaWUHHO20 0By4eHuUA napamempos
HelipoHHbIX cemell OnA o6HapyeHuA
0bbekmos, onpedesneHUA UX napamempos U
danvHeliwel udeHmudhukayuu. Komnnexm
dommeH obecneyusame 803MOXHOCMb
L3yyeHus ocHoe pa3pabomku npo2pamMmHbIX U
arnapamHbix KOMIAEKCO8 UH¥EHEPHbIX
cucmenm, peweHul 8 cihepe "HmepHem
gewell”, a maxkme peweHuli 8 obnacmu
Fo6omomeXHu1<u, UCKYyCCmeeHHOo20
UHMennekma U MawWUHHO20 0ByYeHus.

Yemeoipéxoceeaoli yuebHoil
pobom- maHunynamop ¢
MOOYNbHBIMU CMEHHbIMU

Hacadkamu

YyebHblll pobom-maHunynamop
npedHa3HaveH Ona oceoeHuA oby4YaroWUMUCA
ocHos pobomomexHUKU, 047 N0020mMosKuU
06yYaIoOUUXCA K HeOpeHUo u rnocnedyrouwjemy
ucnone3osaHuo pobomos 8 NPoMbitineHHOM
npouzsodcmae. Konuvyecmaeo oceli poboma
maHunynamopa - yemeipe. llepemeuwjeHue
UHCIMPYMEHMA 8 IpoCcmpaHcmee o mpem
0CAM GO/HCHO YIpasnAMbCA Wa208bIMU
Osuzamenamu. HanpaxkeHue numanHua
wiazoebix dsuzamerteli He bosnee 12 B.
Cepaodsuzamene yemaepmoli ocu domieH
obecrievuaame 11080p0OM UHCMpymeHma. Yaorn
ITosopoma MaHUNyAAMOpPa Ha OCHOBAHUU
B8OKpYy2 aepmukaneHoli ocu He meHee 180
gpaaycoe. Lna onpedeneHus nonoxceHus
IMaHUNYnAmMopa npu noeopome eoxkpyea
sepmuKanbHoli ocu 0oax3eH UCMone308aMbCA
sHKOdep. Yeon nosopoma 3a0Hezo nneya
maHunynamopa He meHee 90 epadycos. Yzon
nosopoma nepedHezo nae4a MaHUNyaaImopa
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HaumeHoBaHue
obopyaosaHua (PBMNO)

KpaTkue npumepHbie TEXHUHECKHE
xapakrepuctuku (PBMO)

EauHuua
usmepeHus

Konu4yectso

He meHee 100 epadycos. [ina onpedeneHus
nonoxeHus 3a0Hezo U NepedHez0 Mnney
LMaHunynﬂmopa 0os134CeH ucnonsL308ambseA
leupockon. Yzon nosopoma no Yemeepmoil ocu
He meHee 180 epadycos. [onwHa Goime
BO3MOMHOCMb OCHAWEHUA CMEHHbIMU
Hacadxkamu (Hanpumep, Oepxamerns
V(apaHaawa unu ¢hnomacmepa, MPUCOCKA ¢
cepsodsuzamenem, MexaHuvecKkoe 3axgamHoe
ycmpolicmeo c cepgodsuzamenem,
lycmpolicmeo 001 na3epHol 2pasuposKuU unu
yempolicmeo dna 3D-nedyamu). JonxHa 6bime
BO3MONCHOCMb MOOKMOYEeHUA
donosnHumensvHbix yempolicme (Hanpumep,
impaHcriopmepa, pensca 014 nepemeweHus
poboma, nynema yripasaeHus muna
OncolicmuK, Kamepbl MOUWIUHHO20 3peHUSA,
onmu4yecko20 0amyuKka, Modyna
becnposodHozo docmyna. Pobom-
maHunynamop ooseH obecneyusame
nepemeujeHue HOCAOKU @ MPoCMpPaHCMeae,
lakmueayuto HacaoKu, 803MOXCHOCMb
nonyyeHuUs cueHanoe om Kamepsl U GaMYUKOS,
BO3MONCHOCMb YIIpaeneHus
dononHumeneHbviMU ycmpolicmsamu,
Mamepuan kopnyca — antomuruil. fluamemp
pabouell 30HbI (63 yiema HasecHoz0
uHCMpymeHma u vemeepmoli ocu) He meHee
1320 mm. Unmepdpelic nodknoveHua — USB.
lonxeH umemb 803MOIHOCMb Q8MOHOMHOL
ba6ombl U 8HeuWHez0 ynpasneHus.
Ynpaeaaouwjull koHmponnep donxeH 6oimo
coemecmum co cpedoii Arduino.
Ynpaenarowuil KOHMponAnep coemecmum co
cpedoli npoepammuposarus Scratch, u
g3bIkom npozpammuposarua C. onxeH
obecrequsame 108opom Mo epesvim mpem
ocAm e 3a8aHHbIli y20n u Ha 3a8aHHb!{ yaor,
osopom no Yyemsepmodli ocu Ha 3adaHHbI
yeos, OsuxceHue 8 koopouHamvi X, Y, Z,
nepemelwyeHue Ha 300aHHOe PaccmMoAHUe o
KoopduHamam X, Y, Z, nepedaqy OGHHbIX O
Imexyujem rnosnoxceHuu yanos, nepedady

OaHHbIX 0 MeKyujux KoopduHamax




Ne HavmeHOBaHKWe
n/n| o6opyaosaHua (PBMNO)

KpaTkue NnpuMepHbie TeXHUYeCKue
xapakrepucrtuku (PBNO)

EauHMua
u3mepeHua

Konuuyecrtso

uHcmpymernma. [onxeH noddeprxusame
NepemelieHue 8 eKapmMosbIX KOOPOUHAMAX U
yenax noeopoma ocell, ¢ 3a00aHHOI
ckopocmbio u yckopeHuem. Turel
nepemeweHull 8 dekapmossix KoopouHAMax:
DsuxceHue o mpaekmopuu, OsuXeHue o
npamol mexcdy 08yma movkamu,
mepernpbieusarHue U3 MOYKU U MOYKY (MepeHoc

o6vekma).

O6pazoeameneHelli Habop
0NA UsydeHus
IMHO20KOMTOHEHMH biX
pobomomexHuYecKux
cucmem u
MaHUNYAAYUOHHBIX
pobomoe

Ob6pazosamensHblll Komnexkm 0onxceH Gbims
npedHa3HaveH OnA usy4yeHus
pobomomexHu4Yeckux mexHonozul, 0cHo8
UHPOPMALUOHHbIX mexHonoaull u
ImexHonozuil npomeiwineHHol
aemomamusayuu, a maxkxe mexHonoaull
npomomunupoeaHus u addumusHozo
npoussodcmead. B cocmas Komnaexkma
doricHo exodums: 1) UnmennekmyanbHbilil
cepeomodyns ¢ uHmMeepuposarHHol cucmemol
yrpasneHus, nozsonsowell 06veduHaAMb
cepsomodynu Opya ¢ Opyaom o
nocnedosamenvHomMy UuHmMepgelicy - He MeHee
6wm, 2) PobomomexHudeckuli KoHmMpornnep
modynbHo20 muna, npedcmasnfAowjuli coboli
0OHOMNNAMHbI{ MUKPOKOMIbIOMeEDP €
lonnepayuoHHol cucmemod Linux,
06beduHeHHbIl ¢ nepugpepuliHoim
KOHMPO/NEPOM C TOMOWbIO M0 MbI
pacwupeHusa., PobomomexHudeckuli
KoHMponnep dosnxceH yooenemsopame
ImexHUYeCcKUM XapakmepucmuKam: Kon-eo
l70ep 8cCmpoeHHo20 MUKPOKOMITbIomepa - He
meHee 4, makmoaas yacmoma A0pa - He
meree 1,2 [Ty, ob6vem O3Y - He meHee 512 M6,
Hanudue uHmepgelcos - SPI, 12C, 125, TTL,
UART, PWM, yughposbie u aHanoz208ble
mopmbi 0018 NOOKAOYEHUA BHEWHUX
yecmpolcme, a makke WiFi unu Bluetooth dna
KOMMYHUKQUUU CO 8HEWHUMU
yempolicmeamu. Po6omomexHuvecKkuli
KoHmMponnep donxceH obecneyuaame
BO3MOXCHOCMb NTPO2PAMMUPOBAHUA C
omouibro cpedcms A3bikoe C/C++, Python u
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HaumeHoBaHue
obopyaosanua (PBMO)

KpaTtkue npumepHble TeXHUYEeCcKue
Xapakrepuctuku (PBMO)

EauHULa
U3mMepeHus

Konuyecrso

ca0b00HO pacnpocmpaHaemoli cpedsi Arduino
IDE, @ maxke yrnpasneHus modenamu
pobomomexHu4ecKux cucmem ¢ NOMOWjbio
cpedobl ROS. 3) BuryucnumensHolli Modyne co
BCMPOEHHBIM MUKPOKOHMPOAepom - He
meHee 1wm. BelducnumenesHeili MoOysb
BosnceH 0671a0amb 6CMPOeHHbIMU
yuchposbiMU MOpMamu - He meHee 12um u
aHa/10208bIMU TOpMAamu- He meHee 12wm.
BouiducnumenoHolill modyne donxeH obnadame
gacrmpoeHHbiMm modynem GecniposodHoli ceasu
imuna Bluetooth u WiFi 0ns coadaHua
annapamuo-npoepammHelx peweHull u
"ymHoix/cmapm"-yecmpolicme 0na
paspabomku pewenull "MinmepHem sewell".
BoryucnumensHbili Modynb onxceH 0b6nadame
coemecmumocmeio ¢ nepugepuliHsimu
naamamu 014 nooknoveHua K cemu Ethernet
U TOOKMoYeHuA aHewHel cunosol Haepy3Ku.
4) Modyne mexHu4ecko20 3peHus,
npedcmaeanarouwjuii coboll ycmpolicmeo Ha
ba3e 8blYUCAUMENbHO20 MUKPOKOHMPOnepa
U UHMeapupoeaHHoli kKamepel,
obecreyusaroujee pacro3HagaHue
npocmedwux usobpaxceHull Ha modyne 3a
cyem cobcmaeHHbIX 8bIYUCAUMEeNbHbIX
go3moncHocmell - He merHee 1wm,; Modynb
ImexHuueckoz2o 3peHus donxweH obecreyusamso
803MONCHOCMb OCylUecmeanames Hacmpoliky
sxcriosuyuu, banaHca benozo, HSV
cocmaenaowjux, naoujadu obHapywueaemoli
obnacmu usobpaxceHus, okpyanocmu
o6Hapyxcusaemoli obnacmu u3obpaxeHus,
nosnioxeHue o6Hapyxcusaemoix obnacmeli
omHocumensHo dpye dpyaa Modyse
ImexHuUYecKozo 3peHusa JormeH umemsob
scmpoeHHbie uHmepdelices - SPI, UART, 12C
unu TTL 0na KOMMyHUKayuu opye ¢ dpyzom
unu eHewHUMU yempoiicmsamu. 5)
KOMITAeKm KOHCMPYKMUBHbIX 31emeHmos U3
memanna ona coopku modenu
MaHUNynamopoe - He MeHee 1wum, 6}
Komnnekm anemeHmoe 044 c60pKu
BaKYYyMHO20 3axeama - He MeHee lwm.
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HaumeHoBaHUue
obopyaosanua (PBNO)

KpaTkue npumepHbie TeXHUYECKue
xapakrepucruku (PBMO)

EanHuya
uImMepeHnus

Konuuectso

Ob6pazoeamenbHbiil pobomomexHudeckull
Komnnexkm domieH codeprcamb Habop
bubnuomexk mpexmepHoix modenel ona
npomomunuposaHus modeneli MOBUAbHBIX U
MaHUMYAAYUOHHBIX po6OMOE Pa3nuvHo20
muna. B cocmae Komnekma Qo Hb!
exodume UHCMPYKYUU U memooduyecKue
VKG3aHUA 110 paspabomke mpexmepHbsix
modesnell MobuneHeix pobomaos,
MaHUNynayuoHHbIX pobomoe ¢ pa3nudHeIMU
Imunamu KuHemamuru (yanoeas KuHemamuka,
nA0CKO-napannensHaa KUuHemamuka, denbma-
wuHemamuka, SCARA unu pelyaxHasa
KuHemamuka, naamegopma Cmroapma u m.n.).
O6pazosamentHoill pobomomexHudeckull
KoMaeKkm 00xeH codepiame UHCMPYKYUU
no npoekmuposaHuto pobomos, UHCMpPYKYUU
L memoduKku ocyujecmeaneHus UH¥EeHepHbIX
pacyemoe npu npoekmuposaHuu (pacyemer
Ha2py3KU U MOMeHMoe, pacdem MowHoCmu
npueodos, pacdem napamempos KUHeMamuxu
U m.n.), uUHCMpyKyuu no paspabomee cucmem
yRpaenexus u npozpammHozo obecneyeHun
OnA yrnpaeneHua pobomamu, UHCMpPyKyuu u
memoOuKu no paspabomke cucmem
YnpaeneHus ¢ anemeHmMamu UcKyCCmaeeHHoz0
UHMennekma u MauwUuHHo20 o6yyeHus.




