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AKTYAABH®CTb MGB@AT-

YMHOE CEAbCKOE XO3UCTBO YMHbIU TPAHCNOPT

YMHOE MPOU3BOACTBO . YMHbIK AOM l




OBPA3®BATEAbHbBIE HABOPbHI MGB@AT-

Ha 6a3e co6¢cTBEHHOM paspaboTKu Npu NoAAEpPXKe (POHAO COAEUCTBMA UHHOBALLUAM)) -
KOHTpoAAepa «MoTuk 32) - CO3AAHbI 0Opa3soBaTeAbHble HABGOPbI AAS U3yHeHUs «(MHTepHeTa BeL.emn

YHUBEPCAAbHOCTb

AAANTUBHOCTb

* AAl 06pA3OBAHMSA * LLIKOABI, KOAA@AXM,
YY4PEXAEHUA AONMOAHUTEABHOTO

* AAl UH)XEHEPHOrO TBOPYECTBA 06pa30BAHMS

* AASl U3yHeHus uMHTepHeTa e KBAHTOPUYMbI U TEXHOMAPKM

BeLL.emn n poboToTEXHUKHU
*AQGOpPATOPMU U YHUBEPCUTETDI

*AAl NTOATOTOBKU U YHACTUA
B KOHKYpcax *KOHKYpCHO€e U OAMMIMTNAAHOE

ABOKEeHNne




OBPA3®BATEAbHbBIE HABOPbHI MGB@AT-

«YMHas Tenamua MoTuk M2y

O6pa3oBaTeAbHbIN HA60p (YMHAs TenAMLLa MoTUK M2) NPeAHA3HAYEH AASl U3YHEHUS
OCHOBHbIX NOHATUN TeXHOAOIMKU (UHTepHeT Bewenn (loT) “* Macnopt HaBopa
“* MIHCTPYKLMA NO COOPKE TEMAMLLBI
“* IHCTPYKUMS NO MPOrpaMMMPOBAHMIO HOBopa B Arduino IDE, TRIK Studio
“ MIHCTPYKLME MO CO3ACHUIO MPOEKTOB HA nAaTdhopmax loT: Blynk,
GreenPL, Telegram
“» Metoamyeckoe nocodbume Ha 35+ ypoKos

AOKyMeHTauus:

Kpyr pewuaembix y4e6HbIX 30AQ4:

“* YNPOBAEHUE OCBELLLEHMEM B TEMAMLLE — HOCTPOMKA LIBETA U FPKOCTU

ceeta

YNpaBAEHME MOAMBOM PACTEHMM (BOAJIHOM HACOC)

YNpOBAEHME  MPOBETPUBAHMEM U KOHTPOAb  TEMMNEPATYPbI

NOMELLEHUS (BEHTUAITOP, OKHO)

» Tpadonyeckas 1 TEKCTOBAS BM3YOAM3ALMA AQHHBIX M OTOBPAXEHME
TEKYLLLErO COCTOSAHMSA TEMAMLBI, OMOBELLLEHME O HPE3BbIHAMHOMN
CUTYAUMU (MPEBBILLEHHbIM YPOBEHb YABTPOATGOUMOAETOBOIO MU3AYYEHMS,
TEMNEPATYPbI, BAOXKHOCTU U T.A.)

* MOHUTOPUHI AQHHBIX OB OKPYXAIOLLLEM CPEAE U MPUMEHEHUE ITUX
MOKA3AHWMM B CO3AQHMM QABTOMATUHECKMX CUCTEM  YMPOABAEHMUS
BbIDALLUMBAHMEM PACTEHMM (TEMNEPATYPA M BACXKHOCTb BO3AYXQ,
ATMOCOOEPHOE  AOQBAEHME, OCBELLLEHHOCTb, Temneparypa u
BACKHOCTb MOYBb, YABTPAOUOAETOBOE A-U3AYyYEHME,
YABTPAMOUOAETOBOE B-U3AYHEHUE, MHAEKC YABTPAOMOAETA).
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MNpeumyuiecTBa:

“» Bospacrt: 8+ (cbopka), 12+ (NporpaMmmmpoBaHME)

< Mporpammmposanme B Arduino IDE (C++), TRIK Studio

* BO3MOXXHOCTb pACLUMPUTL HABOP AQTYUKAMM M YCTPOMUCTBAMM

“* B3OMMOAENCTBME PA3AMYHBIX CAOEP AEATEABHOCTM (HAMpPUMEP,

BUOAOTUI M MIHADOPMATUKA)

< TexHmyeckas NOAAEPXKKA U COMPOBOXAEHME




OBPA3®BATEAbHbBIE HABOPbHI MGB@AT-

«YMHbIN AoM MoTuk M2y

O6pa3oBaTeAbHbIN HAGOP (YMHBIN AOM MOTMK M2) NPEAHA3HAYEH AAS U3YHEHUS

AoKkymeHTALMSA:

OCHOBHbIX MOHATUU TEXHOAOIrMU (UHTepHeT BewLeny (loT)

“ MNacnopt Habopa

“* MHCTpYKUMA No cbopke AOMA

“* MIHCTPYKLMS NO MPOrpaMMMPOBAHMIO HOBopa B Arduino IDE

“* MIHCTPYKUMSA MO CO3AQHUIO MPOEKTOB HA nAaTdbopmax loT: Blynk,
GreenPL, Telegram

< Metoamyeckoe nocobume Ha 40+ ypOoKOB

Kpyr peluaemsbix y4e6HbIX 30AQY4:

“ YNPOBAEHME OCBELLEHMEM TPEX BUMAOB CBETOAMOAOB (DeAble,
yAbTPAdoMoaeToBble, RGB) Mo 3BYKY M OCBELLLEHHOCTH

“* YNPABAEHME  ABEPLIO,  AETEKTMPOBAHME  TOCTEM, CUCTEMA
(«QHTMBOPY

“* YNPOBAEHME TMPOBETPUBAHMEM UM KOHTPOAb KAYECTBA BO3AYXQ
NOMELLLEHUS (BEHTUAITOP, AQTYMKM CO2, AQTIMK TEMNEPATYPDI)

“ [padomyeckas M TEKCTOBASN BM3YOAM3ALMA ACQHHbLIX, 3BYKOBOE
OMOBELLLEHME O YPE3BLIMOMHOM CUTYALMM (MPEBBLILLEHHbIN YPOBEHD
TEMMNEPATYPbI, BAOXHOCTH, YTAEKMCAOTO ra3d M T.A.)

“* MOHUTOPUHI AQHHbIX MOMELLLEHMSA U UX NMPUMEHEHME B CO3AQHMM
OBTOMATUYECKMX CUCTEM OMoBeLLLEHNS O HC 1 3BAKYALMM (MOXAP,
3EMAETPICEHME, MOTOM, 3AABIMAEHUE, B3AOM).

“» CO3A0HME COBOCTBEHHbBIX MEAOAMM AAS BOCMPOMU3ZBEAEHMS HA
MOAYAE AMHAMMUKA M MPOrPAMMUPOBAHUE AMUCMIAES AAS MOKA3Q
AODBIX M300PAXKEHUI

MpeumyuwiecTsa:

< Bo3pacTt: 8+ (cbopka), 12+ (MporpamMmmpoBaHme)

< Mporpammmposanme B Arduino IDE (C++), TRIK Studio

* BO3MOXXHOCTb PACLUMPUTL HABOP AQTYUMKAMM U YCTPOUCTBAMM

< B3AMMOAENCTBME PA3AMYHBIX CAOEP AEATEABHOCTM (HONPUMEP,

reorpadous U MHAOPMATHKA)

< TeXHMYeCKas MOAAEPXKKA M COMPOBOXAEHME




OBPA3®BATEAbHbBIE HABOPbHI MGB@AT-

«AuMHamuka MoTuk M1»

O6pa3zoBaTeAbHbIN HA60P (AMHAMUKA MOTMK M1) NPEAHA3HAYEH AAS M3YHEeHUS MOBUALHOM
pPO6OTOTEXHUKU, UHTETPMPOBAHHOM B KOHL.enuuio «(MHTepHeT BewLenn (loT) “MNacnopt HaBopa

“ MHCTpYKUMsa no cbopke

“* MIHCTPYKUMS MO NPOrpammmpoBaHmto Habopa B Arduino IDE

< MeTtoamdeckoe nocobue Ha 25+ ypoKos

AOKyMeHTALMS:

Kpyr peluaembix y4e6GHbIX 30AQ4:

“ YnpaBaeHMe pPOBOTOTEXHMYECKOM MNAATCOOPMOM C  MOMOLLBIO
MyAbTA AY, MOBUABHOIO TEAEOOHA

** MOHUTOPUHI AQHHbIX TOKQ, HOMPSXXEHUS U MOLLLHOCTU NAQTADOPMBI

“* HoAMYMEe AQTYUKO PACCTOAHMUS, TMPOCKOMNA, AKCEAEPOMETPA AQIOT
BO3MOXHOCTb  MCMOAb30BATb  MAATAPOPMY  AAS  PELLEHMS
OAMMIMUAAHBIX 30AQ4 MO POBOTOTEXHUKE B Kyne C MHTErpaumen B
loT

“* YNPABAEHME OCBELLLEHMEM — HACTPOMKA LLBETA U FPOKOCTM CBETA,
BbIOOP M3 TPEX TUMOB CBETOAMOAOB

< [padbmyeckas BM3YAAM3ALMA AQHHBIX U OTODPAXKEHME TEKYLLLEro
COCTOfHUS, OMOBELLLEHME O YPE3BLIMAMHOM CUTYALLMM (MOHMXKEHHBIN
ypOBEHb OATAPEU, MPEBBLILLEHNE CKOPOCTU M T.A.)

“» 3ByKOBOE OMOBELLLIEHME UM BOCMPOMU3BEAEHME MNOAMAOOHUNYECKMX
MEAOAMM

NpeumyuiecTsa:

< Bo3pacT: 8+ (cbopka), 12+ (MpOorpaMMMPOBAHUE)

< Mporpammmposanme B Arduino IDE (C++), TRIK Studio

“* BO3MOXXHOCTb pACLLUMPUTE HOBOP AQTYUKAMM K YCTPOMCTBAMM

“* B3OMMOAENCTBME PA3AMYHBIX CADEP AEFTEABHOCTM (HaNpUmep,
POBOTOTEXHMKA M MHADOPMATHKA)

“* MOBMABHOCTb

» TexHn4ecKkas NOAAEPXKKA M COMPOBOXAEHUE




OBPA3®BATEAbHbBIE HABOPbHI MGB@AT-

«CtapTtoBbit MoTuk M4y

O6pasoBaTeAbHbIN Ha6op «CTapToBbI HoTK M4) NO3BOASET AETKO U UHTEPECHO
HQ4YaTb 3HOKOMCTBO C TeXHOoAoruen «MHTepHeT sewwenn (loT) % MacnopT Ha6opa
“* MHCTpYKUMs no cbopke
“* MIHCTpYKUMS NO NPOrpammmpoBanmio Habopa B Arduino IDE, TRIK
Studio, Telegram
“ IHCTPYKLMI MO CO3AQHMUIO MPOEKTOB HA MAaTdoopme loT Blynk
< MeToamdecKkoe Nocobue AN PA3AMYHBIX CADEP AEITEABHOCTH

AOKyMeHTaLMS:

Kpyr pewuaemsbix y4e6HbIX 30AQY4:

“* YNPOBAEHME NMOAMBOM PACTEHUM

** MOHUTOPUHI AQHHbIX OO OKPYXXQIOLLLEN CPEAE U MPUMEHEHUE DTUX
MOKO3AHMM B CO3AQHWMKM QBTOMATHMHECKMX CUCTEM  YMNPOABAEHMS
(TemnepaTypa M BACXKHOCTb BO3AYXA, ATMOCCDEPHOE ACBAEHME,
OCBELLLEHHOCTb, TEMNEPATYPA U BAOXKHOCTb MO4BbI)

“* YNPOBAEHME OCBELLLEHMEM — HOCTPOMKA LLBETA M 9PKOCTH CBETA,
BbIOOP M3 TPEX TUMOB CBETOAMOAOB

< Tpadomyeckas BM3YyOAM3ALMA AQHHBIX M OTOOPOXKEHME TeKyLLLEro
COCTOSHUS, OMOBELLLEHMNE O YPE3BLIMAMHOM CUTYALMU (MOHMXKEHHDBIN
YPOBEHb OCBELLLEHUS, MPEBbILUEHUE TEMMEPATYPbI, BAOKHOCTU WU
T.A.)

MpeumywecTsa:

%+ B KOMMAEKT BXOAMT TOPLLOK AAf BbIDALLUMBAHMA PACTEHUM U
ODOPYAOBAHUE AAS YCTAHOBKM AQTYUKOB

“» Bo3pacT: 8+ (cbopka), 12+ (MpOorpamMmmpoBaHHE)

< Mporpammmposanme B Arduino IDE (C++), TRIK Studio

** BO3MO>XXHOCTb pACLLUMPUTE HOBOP AQTYUKAMM K YCTPOMUCTBAMM

“* B3OMMOAENCTBME PA3AMYHBIX CAOEP AEFTEABHOCTM (Hanpumep,
BUOAOTUS M MHAOOPMATHKA)

“* MOBUABHOCTb

& TexHmyeckas NOAAEPXKKA U COMPOBOXAEHME




OBPA3®BATEAbHbBIE HABOPbHI MGB@AT-

«KBaAHT MoTuk M1»

O6pasoBaTeAbHbli HAGop «KBAHT MoTuk M1» NpeAHA3HA4YEH AASl CO3AQHUSA MHOTOYUCAEHHbIX

AOKyMeHTAaLMUS:

npoekToB B cchepe «MHTepHeTa Beweunn (loT)

“» NacnopTt HaBopa
 TeXHMYEeCKAsd AOKYMEHTALLMA HO KAXKAOE YCTPOMCTBO

Kpyr pewiaembix y4eBHbIX 30AQ4:

< KoHTpoAAep MoTuk 32B (1)

» TIAQTbI PACLIMPEHUA: YCTPOMUCTB C BHELLUHMM MUTAHMEM (2); RJ-9
ycTtpomncTs (3,4); 12C uHtepdoenca (5); koppektmposkm 12C (6)

“* UcnoAHUTeAbHble ycTpoucTBa: RGB-ceetoamoa (7); peae (8,9);
LCD-amcnaen (10); MOSFET-TpaH3mcTopsl (11); amHammk (12).

< AaT4UKM: TemnepaTypbl, BAOXKHOCTM U ACGBAEHUS (13); MAGMEHMU
(14); YrAEKMCAOTO ra3a u AETY4MX OPTAHUMYECKMUX COEAMHEHMM (15);
3ByKa (16); npoteykn Boabl (17); TeMNepaTypbl M BAOXKHOCTHM MOYBbI
(18), rupockon; akceAaepomeTp, marHetometp (19); paccrosgHms
(20); oceeLLLeHHOCTH (21); yAbTpAdomoaeTa (22)

MpeumyuwiecTtBa:

“» Bospacrt: 12+ (MporpammmpoBaHme)

“* HoAM4ME COEAMHUTEABHbIX MPOBOAOB RJ-9 B KOMMNAEKTE

< Mporpammmposanme B Arduino IDE (C++), TRIK Studio 1 aApyrue

** BO3MOXHOCTb pACLUMPUTE HOBOP AOMOAHUTEABHBIMM AQTIUKAMM U
YCTPOMUCTBAMM

“* B3OMMOAENCTBME PA3AMYHBIX CADEP AEATEABHOCTM  (BUMOAOTUS
MHADOPMATUKA, reorpadoms, MATEMATUKA U AP.)

** MOBUABHOCTb

% TexHmyeckas NOAAEPXKA U COMPOBOXAEHME




OBPA3®BATEAbHbBIE HABOPbHI MGB@AT-

«lkoAbHAS MeTeocTaHuus MoTuk M2y

O6pasoBaTeAbHbIN Ha60p (LUKoAbHaS MeTeocTaHuma MoTuk M2) NPeAHA3HAYEH AASl MOHUTOPMHIA

AOKyMeHTauums:

AQHHbBIX 06 OKPYXAIOLLEN CPEeAE, MHTETPUPOBAHHOIO B KOHU.enuuio «MHTepHeT Bewienn (loT)

“» Macnopt Habopa
“* IHCTpYKUMA MO MPOrpaMMUMPOBAHMIO HOBopa B Arduino IDE +
Blynk loT, Telegram

< MeTtoamyeckoe nocodme Ha 14+ ypoKOoB

Kpyr pewuaembix y4e6HbIX 30A04:

“ HabAoAEHME 30 KAMMATMHECKMMM  AQHHBIMMK  (Temnieparypaq,
BACPKHOCTb AGBAEHME)

*“* MOHUTOPUHT YABTPAJOMOAETOBOIO U3AYYEHMS, OCBELLLEHHOCTHU

< OnoseLLeHre 06 OCOAKOX, CKOPOCTM M HAMPOBAEHUM BETPA C
MOMOLLLEIO MOBUABHOTO MPUAOXKEHMA

< OnoBeLLeHME AQHHbIX HO MOYTY AWM YBEAOMAEHME HA TEAECDOH

** BO3MOXHOCTb BbICTPOUTb COOCTBEHHYIO CUCTEMY MPEACKA3ZAHMA
MOTOAbI

“* BO3MOXHOCTb MOAKAIOYMTL HABOP K YyXE TOTOBOM COOCTBEHHOM
CUCTEME (YMHbIM OTOPOA, YMHAS TEMAULLA, YMHbBIM AOM)

MpeumywecTsa:

< BospacT: 12+ (MporpammmpoBaHme)

< Mporpammumposanme B Arduino IDE (C++), TRIK Studio

** BO3MO>XHOCTb PACLUMPUTE HODOP AQTYMKAMM M UCMOAHUTEABHBIMM
YCTPOUCTBAMM

“* B3OMMOAENCTBME PA3AMYHBIX CAPEP AEITEABHOCTM (HAMPUMEP,
BuoAormg, reorpadoms M MHOPMATUKA)

“* MOOBUABHOCTb

& TexHmyeckas NOAAEPXKKA U COMPOBOXAEHME




POCCUUCKUN KOHTPOAAEP MGBQAT.

KoHTpoaAep «MoTuk 32B»

ESP32 (ESP-WROOM-32) dAeKTpUYeckas sawmTa
240 Mhz, 32-6UTHbIH, - OT KOPOTKOrO 3aMbIKAHMSA
ABYXbSIA€PHbIA Npou.eccop - OT HENPABUAbHOM
Tensilica Xtensa LX6 NOASIPHOCTH

Wi-Fi - .
-TPUEMHUK
Ao 150 M6uT/c 38 KL

c noaaepxkou 802.11 b/g/n

Bluetooth MicroSDpasbem
v4.2 BR/EDR and BLE NMoaAepxka Ao 32 I'b

MNoApoOHee o paspaboTke: www.iotik.ru

Arduino - coBmecTumoe BCTpOEHHbIN AQTYUK XOAAQ
YCTPOMCTBO




AATHUKH insosalnin MGBEAT-

1. AaTyumk uBeTa, oceeweHHocT MGS-CLM40
2. AGT4YMK UBETA, OCBELWLEHHOCTHU, NPUOBAUXKEHUSA
uxectoB MGS-CLM60

3. Aatyuk AOC u CO2 MGS-CO30
4. Aatink AOC n CO2 MGS-CO81
5. Aatyuk pacctosaHua MGS-D20
6. Aatuuk rposbl MGS-EML35EN
7. AATYMK NAOMeHU MGS-FR403 18. AaT4uK TemnepaTtypbl U BAOXKHOCTMU MOYBbI
8. AaTunk YP MGS-GUVA MGS-TH50
9. Aatunk cnektpa UK MGS-IR63
10. AaTtyuk ocsew,eHHocT MGS-L30EN
11. AaTtyuk ocsew,eHHocTn MGS-L75
12. AaT4ymnk AMHMK 19 kaHaroB MGS-LN1%9A
13. AaT4mnk AMHMKM 1 KaAHAA MGS-LINE
14. AGTYUK TeMnepaTypbl U BAOXKHOCTHU MOYBbI

12C MGS-THIS0EN
15. AQT4UK TemnepaTypbl, BAOXKHOCTU BO3AYXA U

AasAeHus MGS-THP80 19. AaTt4uk 38yka MGS-SND504
16. AaTt4yuk cnekTpa suammoro MGS-VISé2
17. AaT4ynk npoTeyku BoAbl MGS-WT1




NMAATbl PACLUUPEHUA, MOAYAU MGB@AT-

U

20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

NWCNOAHUTEAbHbBIE YCTPONCTBA AN RTATEL:
p

CuaoBou ka4 AByx MAIN TpaHsuctopos MGT-2
KoppekTupyrouwas naata 12C MGA-FIX1

NMaaTa nutaHus MGA-PWRS8

MepexoAHUK wWTbipen Ha RJ-9 MGA-RJ?
feHepaTop 3Byka MGB-BUZ1

NMAaaTa pacwmpenus 12C MGB-D14

XK-ancnaen MGB-LCD12864EN

NMaaTta pacwmpernus 12C MGB-P8

MoTopHas naata MGB-MDYNT1.1

BepxHsasa naata MGB-MTOP1

CBeTOoAMOAHDBIM MOAYAb MGL-RGB2
CBeToAMOAHBIM MOAYAb MGL-RGB3

MoAyAb ABYX peAe ¢ 12C MGR-2I12C

MoAyAb YeTbipex peae MGR-4

f'Mpockon, akceAaepomeTp MGS-Aéb 36. NMAaaTa pacwmupeHus RJ-9 MGB-12C463EN

35. MoAyAb ABYyX peAae MGR-2




NMPOU3BOACTBO MGB@AT-

Poccumnckoe npousBoOACTBO IAEKTPOHUKMU B I.CaHkT-lNMeTepbypr




METOANYHECKUE NOCObUA MGB@AT-

U UHCTPYKLUHUU K HABOPAM

2.
3.
4,
5.
6.

UHCTPYKLLUMN:

1. UHCTpYKUMS MO NPOrpaMMUPOBAHUIO
KOHTpoAAepa «hoTukn

UHCTpYKUMUA Nno c6opke Habopa

UHCTpPYKUMUA NO NPpOrpaMMMpPOBAHUIO HaOBopa
UHCTPYKUMUA MO UCNOAB3OBAHUIO NAATCOPMBI
Blynk AAsft ynpaBAeHUst HOG0OPOM (ONLLMOHAABHO)
UHCTPYKUMUA MO UCNOAB3OBAHUIO NAATOPMBI
GreenPL AAs ynpaBAeHUs HQ60pPOM (OMNULLUOHAABHO)
UHCTPYKUMUA MO UCNOAB3OBAHUIO NAATOPMBI

I Telegram AA8 ynpaBAeHUs HAGOPOM

O6pa3oBaTenbHbIl Ha6op
«YMHasa Tenavua NoTuk M2» MGB@T.

METOAUYECKHUE NOCOBUA U YHEBHbIE MAAHDI:

1. MeToAun4veckoe nocobue A HaYaAa paboTbl €
KOHTPOAAEPOM «UOoTUuk 32»

MeToaundeckoe nocobue no paborte ¢ HAGopom
Y4eO6HbIM NACGH MO UCNOAb30OBAHUIO HOGOPA

HA 3AHATUAX

MeToaudeckoe nocobue K OpraHmsaumm
o6y4yeHMs N0 AOMNOAHUTEABHOU
o6Lweobpa3oBaTEAbHON OOLLLEPA3BUBAIOLLLEM

nporpamme ((MHTepHeT BeLLl.eﬁ» n

P~ WN




YYEBHbIE NMAAHDI MGB@AT-

ANabopaTopHble

O6pasoBaTeAbHbIM HOGO YALLUXCA
P P yaat paboThbl
HAa Habop
YMHas Tenamua MoTuk M2 AO 4 Yen. 38 3aHATUIM
YMHbIN AoM MoTuk M2 AO 4 Yen. 38 3aHATUIM
AnHamuka NoTuk M1 AO 4 Yen. 26 30HITUIM
CrapToBbiit MoTuk M4 AO 4 YeA. 38 3aHATHM
KBaHT MoTuk M1 AO 4 Yen. 40 30HITUIM
LUkoAbHOS MeTeocTaHuusa MoTuk M2 AO 4 Yen. 14 30HITUM
KonuuectBo Cohepbl AeATENIbBHOCTU Mcnonb3yemoe MO
aKageMunyecKmnx
yacoB Po6oTtoTexHuka/ I%TIK
nporpaMmMupoBaHve Q Telegram STUDIO
g Pnavka <% thinger.io

platform ARDUINO

30+ yacoB paboThl
Ha Kaxkgom Habope

WHTepHeT Bewen (loT)

TexHonorusa

Bronorust '.a 1-2 yen. @ Bospact




Cb®PHUKUN 3AAAN MGB@AT-

COOpHUK 30A04 COOpHUK 30A04 COOpPHUK NPOEKTOB
«KOHCTpyUMpyeMm yMHblIe BELLU) «KOHCTpyUMpyeM yMHblIe BELLU) «KOHCTpPpYyUpyeM yMHble
YposeHb 1 (6a3oBbin) YpoBeHb 2 (NPOABUHYTbIN) ropoACKue oo6bLeKTbn




H®BbIE LLEAU U 3AAAYHU MGB@AT-

OcBoeHune TexHOAOrumn

SAKCNEepMMEHTbI U
NnpoBepKa runoTres

UccAaeaoBaTeAbcKas padoTa

MpoekTHas AeATeAbHOCTb

Co3A0HME ABTOPCKOro NpPOAYKTd
Ha 6a3e o6opyAoBaHKeE




BAUAHUE HA KAYECTBO MGB@AT-
OBPA3®BATEAbBHOU AEATEABHOCTI

MPOEKTHI

TBOPYECTBO UCCAEAOBAHUS

OOBOpPYAOBAHUE MO3BOASET Ha 6a3e obopyAOBAHMSA AETU MOTYT [T0OEKTHOE MbILLAEHME - LLEAD

AETAM AEAQTH MEPBLIE BbIMOAHATb MCCAEAOBATEABCKME Oammnmaasl HTU (HTO). Hanpumep, B
TBOPYECKME MPOEKTLI 3A CHET NPOEKTbl B OOAQCTU SKOAOTUM U cabepe «TEXHOAOTUM AAT MUPA
MOANDOUKALMKM U TMOKOCTU CEAbCKOro XO39MCTBA (FPKMM MPUMEP - POBOTOBY HO MpUMmepe POoboTAa
NOUMEHEHUI TEXHOAOTUM NPOEKTbl HO KOHKYPCAX «(KOHHATY U CAMHOMUKQON AETU PELLIAKOT NPOEKTHYIO
«MHTEpPHET BELLLEM) «Y MHblE BELLLMY) 30AQ4Y MO CO3AQHUIO POBOTO-

CMNACATEAS, CMTOCOOHOTO BbIBECTU

AIOAEN M3-TTOA 30BOAOB




MPAKTUHECKUE MPOEKTDHI

NMpoekT VRMASTER, Macro Solutions MpoekT PMA 239
u IT-napk um. bawmpa Pameesa (BEAM-pob6oTOoTEeXHUKA)
MpOMbILLAEHHbIU POBOT C MHTErpUPOBAHHBIM YMHbIU nNbiA€COC
KOHTpOAAepOM NoTuk 32» Ha 6a3e KoHTpoAaAepa «MoTuk 32




UCAEAOBATEAbCKUE MPOEKTDI

MpoekT MBOY «lllkoAna umeHu FoHbiesa A.U.» MpoekT NMMHA3UMK
(OpeHbyprckas o6AaCTDb) um. E.M.Mpumakosa
CpaBHeHne UHHOBALLMOHHOIO (YMHOro) BoipawiMBaHue ropoxa B LUKOAE B Aekabpe
U KAGCCUYECKOro cnoco6a BbipALLMBAHUS B PAMKAX KypcCda no BbiIOOpy
ceMsiH caaaToB «AdoULLMOH P3» u «ABpekn «Pusmonormsa pacteHmmn (6 kaacc)




TBOPYECKUE MNMPOEKTDI

(([IlzzigToAgggfoSgEﬂ ((I?:hjhe/\;:g’\psg(zﬂ lpoekTsl MBOY AO tHHdbopmauiorHo-
METOANYECKUU LLEHTPN
«KyapoBoy COLU Ne3» A HERTP
MeTeoboT YMHbBIN rapax YMHQAS KAETKA AASl XOMSAKA YMHbIN LeXx

AAA QAAEPIUKOB NMOKPACKH




TBOPYECKMUE MPOEKTDI
B MOBUAbBHOU POBOTEXHUKE

MpoeKTbl YHACTHUKOB Nporpammsl «Ctpomm podoToB Ha Arduinon
'bY AO LeHTp tMHTeAAeKkT) Ha 6a3e MobGuAabHOro pob6orta «AMHamuka UoTuk M1»

PoboT-uccaeaoBaTeAb PoGoT-Apyr PobGoT-CcCaAOBHMUK Po6oT-nbiAECOC
«BAAAWNY AASl TMAPOMOHUKHU «KoMMyHHUCT)




AKYTAABHOCTb BCEPOCCUUCKUM MGBQAT.

UWHAULUNATUBAM

HGHpGBAeHMﬂ KOHKYPCOB U OAMMITUAA NOA OPraHU3ALLMOHHDbBIM
PYKOBOACTBOM U HO 06opyaoBaHnun OO0 «MIbOT»
HALMOHANbHAA @ ® /) )
F\'\z TEXLI:OHOFMLIECKAFI ' UNnior fj/"c/zj/\,///}

(\, SAUMNUALA

BcepoCcCUMCKMM KOHKYPC

HanpaBAeHue
«YMHOEe ceAbCKOoe XO3IMCTBO
U cuTu-doepmepcTBon

HanpasaeHue Cdohepa «TexHoAOrMU U
«ArpoCmapm pPO6OTbI-UCCAEAOBATEAUN




AKTYAABHOCTb BCEP®@CCUNCKUM MGBQAT.
U PETMOHAAbHBIM UHULLUATUBAM

HCII'IpCIBAeHMSI U 3TAMNblI KOHKYPCOB U OAMMIMUNAA

h Ha o6opyaoBaHum OO0 «MIBOT»

POBO®UHUCT

CopeBHOBAHMUSA KomneTeHuus HanpasAeHue HanpasAeHue
«YMHasa akochbepman «MHTepHeT Bew,enn «MHTepHeT Beweny (UHTepHeT Bewewn (loT)n
(CBeparoBCKass 0OAACTD) (AeH.ob6AacCTb)




K@HKYPChbI MGB@AT-

JKCNepTHOE CONpPOBOXAEHUE KOHKYPCOB,
AASl KOTOPbIX NMOAXOAUT 060pyAoBaHne nponssoAcTBa OO0 «MIbOTy

 BOJIbLUUE BbI3OBbI

BCEPOCCUNCKNN KOHKYPC
HAYYHO-TEXHOJTIOT'MYECKUX NMPOEKTOB

NMpodunb HTO
«YMHbIN ropoa»
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METATPEAMETHbIN MOAX®A

MGB@AT-

O6pasoBaTeAbHble peweHus KMIbOTH» cnoCco6CTBYIOT BHEAPEHUIO METANPEAMETHOIO NOAXOAQ B
o06pa3oBaAHUU. POPMUPOBAHME € AUHOU UHCDOPMALLMOHHOU KAPTUHbI MUPA Y OOYHAIOLLLMXCSA BO3MOXHO
30 CYET UCMNOAb3OBAHUS HOOOPOB HA 3AHATUAX MO U3YHEHUIO €CTECTBEHHbIX U TOYHbIX HAYK

DAEKTPOHMKA,
NPUHLLMMN AENCTBUS
YCTPOMCTB

N3y4eHune Koppo3mu,
CMNEKTP, AHAAMU3 BO3AYXA

PUSUKA

TexHnka 6e30nacHOCTH
PABOTbI C SAEKTPOHUKOM
M NOCTPOEHNE
OTCAEXMBAIOLLLMX

CHNCTEM KOAdQ

BMOAOTIUA

[MNporpaMMUPOBAHME
M M3y4eHmne oopMyA
NyTEM HAMMCAHMS
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BoipaLLmBaHME,

YXOA 30 PACTEHUEM,
MNOCTPOEHUE YMHbIX
cOeperaioLLmx CUCTEM

BO3MOXHOCTb
CO3AQHMS NPOEKTOB
AAS OTCAEXMBAHMUS
Oum3HeC-NpoLeCcCcos

UHPOPMATUKA l

N3yveHne

METEOPOAOTMHECKUMX

M3MEHEHMM

N3y4eHmre QATOPUTMOB,
NPOrPAMMUPOBAHMS,
MHTEPHETA BELLIEM,
OBTOMATHHECKMX
CUCTEM YIMPABAEHMS




UCTNMOAb3OBAHUE B MPOTPAMMAX

MGB@AT-
@BbLLEIO OBPA3OBAHUA

KoAM4eCcTBO AONOAHMTEABHbIX YOCOB K Y4€6HOM Nporpamme no npeAmeTy

MpeameT
- LLkoAbHOS -~
YMHas TenAuua YMHbIK AOM AHamuka CtapToBbiU
MeTeoCTAHUMUSA
Pusmnka + 16 u. + 16 4. + 6. + 20 4. + 16 . + 20 4.
UHdpopmaTuka +154. + 18 y. +154. + 20 4. +154. + 20 4.
Buoaorus +9y. +9y.
JKoAorus + 9y + 9y + 12 4. +9y
TexHoAoOrus + 16 . + 16 . + 16 . + 16 u. + 36 u.
feorpadous +9y +9y + 12 4. +9y




$OPMUPOBAHUE HOBbIX YMEHUN MGB@AT-

SOFT SKILLS HARD SKILLS

e [lpuHATME peLUeHnI e [porpaMmMmUpPOBaHUE C++ e 3HOHUA B ECTECTBEHHbIX HOYKAOX
e POBOTO B KOMOHAE e TEXHMYECKMM AHTAMMCKMM 93bIK e Paszsutmne domnKo-MmaTeE MATUYECKMX
e DKOAOIMYyeckoe e Co3aaHme npoekTos loT 3HAHMM
MbILLIAEHME e Cosaanme ACY e PaboTa C rpadomyeCKMmm
* KpeATUBHOCTH * AHOAUTMYECKME MOAXOA K PELLIEHMIO PEACKTOPAMU M MPEIEHTALNAMM
» CaMOOpraHmsaLms 30A041/CO3AQHMSA NPOEKTA * DAEKTPUYECKMM U MEXAHMYECKMM
e Pabota c e 3HOHMS B pU3nKe/ DAEKTPOHMKE MOHTCOX

MHdoopmaLmem




BECLU®BHOE OBPA3OBAHUE

MGB@AT-

YpoBeHb 0Opa3oBAHMUSA

B ka4yecTBe TpeHaxepa

OKCNepUMEHTHI,
npoBepKa rMnoTes

AOLLIKOAbHOE

5-7 AeT

UccaepoBaTeAbCcKas
paboTa

MpoekTHas AeATEeAbHOCTb

HavyaAbHOE
obLee

7-10 AeT

7-10 AeT

9-10 AeT

OCHOBHOE
obLee

CpeaHee
obLee

CpeaHee
NPOdOEeCCUOHAABHOE

BbicLLEE

Npodoeccus

ABTOPCKHU NPOAYKT
Ha 6a3e 06opyAOBAHMS

11-15 AeT

11-15 AeT

13-15 AeT

16-17 AeT

16-17 AeT

16-17 AeT

16-17 AeT
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LHWPOTA U BAPUATUBHOCTD MGB@AT-

UCINOAb3OBAHUA

UHKAIO3MBHOE OOpa3oBAHMUE

Wcnoabsyowme | neyxuarpuseckmne

MHBOAUAHbDbIE
KOASICKM 3a060AeBaHUA

HeBuaswme | Hecabiwawme

NHXeHepHasa c6opka

MporpammunpoBaHue

MpoekTHas
AEeATEeAbHOCTb




NMPOPOPUEHTALLUA MGB@AT-

UH)XEHEP YMHbIX APXWUTEKTOP «MHTEPHETA BELLLEW», AHAAUTUK AAHHDIX
YCTPOWUCTB PA3PAEOTYUK IOT «MHTEPHETA BELLLE/»
CNEULUAAUCT NO BUOUHPOPMATUK

KUBEPBE3OMNMACHOCTH




OBPA3OBATEAbHbBIE TPAEKT®PUNA MGB@AT-

NMPOPECCUA BYAYLLEIO: CNMELLUAAUCT NO MPOMbILUAEHHOU POBOTOTEXHUKE

—— —— —— —— ——
KoHTpoArep O6pasoBaTeAbHbI HAGop  O6pasoBaTeAbHbiM HAGop  O6pasoBaTeAbHbIM HaGOP Po6oT-maHunyAaTop MpPOMBbILLAEHHbBIN
«MoTuk 32» «CtapToBbi UoTuk M4»n «YMHbIM AOM UoTuk M2» «KBAHT NoTuk M1» «Trossen Robotics po6GoT
WidowX MKII Robot Armn»
(MGBot edition)

NMPOPECCUA BYAYLLETO: CNEULUAAUCT MO YMHBIM ATPOTEXHOAOTIUAM

KoHTpoAArep O6pasoBaTeAbHbl HAGop ~ O6pasoBaTeAbHbl HAGop  OGpasoBaTeAbHbIM HAGop OGpasoBaTeAbHbli HOGOP  YMHas TenAuLd
«hoTuk 32» «CtapToBbii UoTuk M4n  «YMHasa Tenamua UoTuk M2y «KBaHT UoTuk M1» (LlkoAbHOSs MeTEeOCTAHLLMUSA
NoTuk M2»




OBPA3OBATEAbHbBIE TPAEKT®PUNA MGB@AT-

NMPOPECCUA BYAYLLETO: CNELUAAUCT NO ABTOMATU3ALLUUN

KoHTpoAAep O6pasoBaTeAbHbI HOGOP O6pasoBaTeAbHbIM HAGOP TexHu4eckoe 3peHue becnuAaoTHas
«UoTuk 32» «AMHamuka MoTuk M1y «KBAHT UoTuk M1» TeAeXKa

NMPOPECCUSA BYAYLLETO: UH)XEHEP YMHbIX YCTPOUCTB

—— —— —— —— ——
KoHTpoAAep OﬁpasoBQTeAbl-lblﬁ HabGop 06pd3OBOTeAI:HbIﬁ Ha6op O6pasoBaTeAbHblM HAGOP O6pasoBaTgAbelﬁ Ha6Gop YMHas
«MoTuk 32» «YMHbIM A0M UoTuk M2» «AuMHamuka UoTuk M1» (LLIKoAbHOA MeTeoCTaHLUA «KBaHT UoTuk M1» 6bITOBAS TEXHUKA
MoTuk M2y




NMPEEMCTBEHH®CTb PELLEHUN
HA NMPUMEPE «YMHOTO rOPOAAN

KBaaApokonTtep

GEOSCAN

MOOGUAbHbIN
poboT



MAPTHEPDI

MOCKOBCKUMH
rorpoaoCcKomn
YHUBEPCUTET

K

HUWUCCY

|(@

Poccunckum
rocy4apCTBEHHbIN
negarormyeckum
YHUBEPCUTET UMEHU
A. WN. l'epueHna

Crb I'e rnoy
«ManooXTUHCKUIA KONNeax»

Hay4Ho-nccnegoBaTenbCKuii
WHCTUTYT CUCTEM CBS3U U
ynpaBreHus

CaHkT-lNeTepbyprckui
rocygapCTBEHHbIV YHUBEPCUTET
A9POKOCMUNYECKOTO
NpnBopOCTPOEHUS

it
park

Bashir Rameev

MGB@AT-

denepanbHbIv LEHTP
AOMONHUTENBHOIO
obpa3oBaHus 1 opraHnsaumm
OTAbIXa N 0300POBIEHNS
peten

NT-napk nmeHu
bawwnpa PameeBa

«LleHTp pa3BuTmna TBOpYECTBA U
Hay4YHO-TEXHUYECKNX NHULNATUB
JeTen n Monoaexm»
KannHuHckoro panoHa CaHkT-
MeTepbypra

HoBocubupckni
rocygapCTBEHHbIN
arpapHbIn YyHUBEPCUTET




3HAKHU OTAUYHUA MGB@AT-

© HIM «Accoumaums y4aCTHMKOB
PbIHKO APTUHAYCTRMMY)

BbIEOP

NEOQATOITOB

OBAaAOTEAU TPEX 30AOTbIX MEAAAEU
Poccunckon arponpombillA€HHOMU 3HAK OTAM4MA MPUCBOEH MO UTOTAM

BbICTABKU (3O0AOTAA OCEHb): KOHKYPCHOTO OTBOPA AYYLUEFO
OTEHECTBEHHOTIO YYEBHOIO OBOPYAOBAHUA

U CPEACTB OBY4EHUA, BOCIMUTAHUA U PA3BUTUSA
* «(HacTasHu4yecTson (2021, 2022) B OBLILEM U AOLLKOABHOM OBPASOBAHUM

* (YMHas TenAamuan (2019) e




CO3AAHUE H®BbLIX MPOTPAMM MGB@AT-
AONOAHMTEABHAS 06LLEO0BPA30BATEABHAS

- YYEBHO-METOANYECKU KOMNAEKT
nporpamma «MHTepHeT BeLl,eiln, HaNPABAEHHOCTD

TeXHU4YeckKkas, NPorpaMmma pacCcYMTAaHA HA 1. AMAGKTMHECKME MATEPHUAAI:
3 roAa oby4eHus, scero 380 yacos

o COOopHMK 30AQHMM Ne 1 «KKOHCTpYMPYEM YMHbIE BELLLMY

e COOPHUK 30A0HMM Ne 2 «(KOHCTPYMPYEM YMHbIE BELLLMY

* COOPHUK MPOEKTOB «(KOHCTPpYUPYEM OOBEKTbI YMHOTO
ropoAQ»

* LUMPOPOBOM MHTEPAKTUBHbIM MPAKTUKYM Ne 1 11 Ne 2
«YMHblE BELLIM)

2. KOHTPOAbHbIE U AUATHOCTHYECKHE PABOTHI

w

. MeToaundeckoe nocobue «MHTEepHeET BELLen
4. KHUra AAs YteHus «BeepseHue B UHTepHeT BeLLeny

ATAnHOCTbL U3y4eHus Ha6opos FoA o6y4eHus
no nporpamme 1(72 4.) N(1544.) I(1544.)
CtapToBbiit MoTuk M4 14 wr.
YMHas Tenamua MoTuk M2 14 wr.
YMHbIN Aom NoTuk M2 14 wr.
Anpo6uUpoBAHO U OAOBpPEHO: Ao FoTme M1 Ao
oot LLIKOAbHOS MeTeoCTaHLMs MoTuk M2 14 wr.
e ryan KBGHT MoTuk M1 14 wr.

neten CaHkT-TleTep6yprekuit
rocyfapCTBEHHbI
yHuBEpcuTeT
a9POKOCMUYECKOTO
Np16opPOCTPOEHUs




H®BbIE HABOPbI A PELLLEHUA MGB@AT-

HoBas paspaboTka AAS BOCNIUTAHHMKOB AETCKOIro CaAd. AGHHOE peLueHUue nNo3BOAUT
BbIPALLMBATb PACTEHUA C CAMOIo paHHero so3pacTd. C noMmoLbio HaAbopa pebeHoOK He
TOAbBKO NMPUKOCHETCSH K ArpoTeXHMUKE, HO U OCBOMUT COBPEMEHHbBbIE NPUKAAAHbIE TEXHOAOIMUU
U YCTPOUCTBA. BoinaeT Ha pbIHOK B 2023 roAy

MOAXOAMT AAS FPYNMbI

oby4awwuxcs Ao 16 4yeaoBek

Pewaemblie yuebHble 3agauu:

A& BuipawiBaHve C UCMONBb30BAHUEM «YMHbIX» BELLEA —
CUtndepmepcTBo

& YianenHoe ynpasneHme ¢ MOMOLLBHO MOBMABHOTO TeedpoHa
nnm obnadHom naatgopmel — MHtepHet sellert (IoT)

A VI3yuenie 0CHOB anrOPUTMUKK U NOTVIKM
(LowkoNbHOEe 0bpa3oBaHe)

& /13yuenne 0cHOB NPOrPaMMUPOBAHUA 1 POBOTOTEXHMKM
(LKoNbHOE 1 BbiCLLIEe Obpa30OBaHMe)




MPOTPAMMH®E OBECNEYEHUE MGB@AT-

>:4 thingworx:

ARDUINO N

¥'d 4

greenpl o




KYPCbI N®BbILLEHUA KBAAUPUKALLUA MGB@AT-




YCAYIU MGB@AT-

LLEHTP PA3PABOTOK OBPA3OBATEAbHbIE
HABOPbLI

OBYYEHMUE loT

TEXHUYECKAA
MOAAEPXKA

tech@mgbot.ru

TAPAHTUA

12 mecsaues
NMNMOCTABKA

NMPOITPAMMbBI NOBbILLEHUA MPOEKTHAS PABOTA

KBAAUPUKALLUU project@mgbot.ru




MGB@AT-
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K@HTAKTDI MGBAT.

MroéoT.pd an
@ mgbot.ru @ (812) 416-34-00
@ info@mgbot.ru @

CaHkT-leTepOypr,
CBeaboprckas yA.,12




