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IIPABUTEJILCTBO KYPITAHCKOM OBJIACTH

JIEMAPTAMEHT OBPA3OBAHUS 1 HAYKHU KYPTAHCKOM OBJIACTH

IIPUKA3

or 75 254 ’ KRG A Ne 7&59

r. Kypran

06 yTBepkAeHUM NepeyHsi 000pyAOBaHUs, PaCXOOHbIX MaTepuarnos, CPeacTs
oby4yeHus 1 BocnuTaHus (MH(PacTPYKTYPHOrO NUCTa) ANs CO3L4aHUA U
thyHKLMOHUPOBaHUA LIeHTPOB 06pa3oBaHUA eCTECTBEHHO-HAYYHOW 1
TeXHONorn4yeckomn HanpaeneHHocTen «Toyka pocTay, pacnonoXeHHbIX B CeNbCKOM
MEeCTHOCTHM U ManbIX ropoaax KypraHckon obnactu

B uensx ucnonHeHus wmeponpusaTui Komnnekca mep (QOpOXHOW KapTbl) Mo
coggaHuioo M yHKUMOHMpOBaHU B o6lieobpasoBaTenbHbIX  OpraHusaumsax,
PacnofIoKeHHbIX B CENbCKOX MECTHOCTU 1 Marnbix ropoaax Kypranckon obnactu, LeHTpoB
0bpasoBaHUsi EeCTeCTBEHHO-HAay4HON U TEXHOSOrMYECKON HarpasreHHocTel «Touka
pocta» B 2023 roay, yTeepaeHHoW npukasom [lenaptameHTa o6pasoBaHWA U Hayku
KypraHckoun obnactu o1 11.11.2022 r. Ne 1123 NMPUKASbLIBAIO:

1. YTBEPOANTL

- nepeyeHb obopydoBaHMs, pacxodHblX MaTepuanoB, cpeacts obyyeHust u
BOCMUTAHUSA (MHPPACTPYKTYPHBIN NACT) ANA CO34aHust U PYHKLUWOHUPOBAHUS LIEHTPOB
obpasoBaHus ecTecTBEHHO-Hay4YHOW W TEXHOMOorn4yeckom HarnpasneHHocTen «Touka
pocTay, pacrnofoXeHHbIX B CENbCKOW MECTHOCTV M Manbix ropogax KypraHckoir o6nacrtu
(npunoxexue 1);

- nepeyeHb KOMMNEKToB obopyaosaHusi AnsA ocHalleHus oblieobpasoBaTenbHbIX
opraHusaumn KypraHckoit obnactu, Ha 6ase koTopbix B 2023 rogy CO34al0TCA LEHTPbI
00pazoBaHuA eCTeCTBEHHO-Hay4HOW M TEXHONOrMYeckol HanpasneHHocTer «Touka
pocTa» (Npunoxexue 2).

2. KoHTpornb 3a UCMOMHEHNEM NpuKasa 0CTaBMsiio 3a CoBoM.

OvpekTtop [lenaptameHta oGpasoBaHuns u Hayku
KypraHckoit o6nactu A.b. Kouepos

KyzesaHosa Wpvra Bnagnvmposxa
(3522) 46-18-42



Mpunoxxenne 1 k npukasy [denaprameHTa
oBpasoBaHns 1 Hayku KypraHckoi obnacTtu ot
73. 632 ROLS Ne 759
«O6 yTBEpP)KOSHUN NepeyHsa obopyaoBaHus,
pacxofHbIX MaTepuarnos, CpeacTB 0byveHns
1 BocnuTanus (MHpacTpyKTypHOro nucra)
A8 Co34aHUA U (PYHKLMOHNPOBaHUS LIEHTPOB
obpasoBaHna ecTecTBEHHO-Hay4YHOW K
TEXHOIOrM4eckon HanpapneHHocTen « Tovka
pocTa», pacrosioKeHHbIX B CEeITbCKOM
MECTHOCTU U ManbIx ropogax KypraHckoi
obnactu»

MepeyeHb 060pyaOBaHUsA, pacXoAHbLIX MaTepuanos, CpeACcTB 00y4eHUss 1 BOCNUTaHUA (MHDPACTPYKTYPHLIN NUCT) ANA co3aaHus U
hYHKUMOHMPOBaHUSA LIeHTPOB 0Opa3oBaHUs eCTECTBEHHO-HayYHOM M TeXHONOrMYeCKON HanpaBneHHocTen «Toyka pocTar,
pacnonioXeHHbIX B CefIbCKOU MECTHOCTU U ManbIX ropopax KypraHckon obnactu

Ne HaunmeHoBaHue Egu-
= N-_._ obopynoBaHusa KpaTtkue npumepHble TeXHUYeckue xapakrepuctuku (PBIMO) HULUA Konu-
(PBMNO) uzMepe-| 4YecTBO

HUA

HanmeHoBaHue HanpaBneHus: "O6opyaoBaHue ans o6weobpa3oBaTenibHbIX OpraHu3aUui, He ABMALMUXCA MaNnoKOMMNeKTHLIMU"

1. HavmeHoBaHue pazgena: "EcTecTBEHHOHay4YHasa HanpaBneHHOCTL"

becnposoaHoi MynbTUAATUUK MO hUMKe C 6-10 BCTPOEHHLIMY AaTuukamu:  Lindposoit gatumnk TemnepaTypbl
C Mana3oHoM uaMepeHus He yxe dem oT -20 go 120C Uwndpoeoi gatymk abcontoTHOro AaBneHns ¢
\AuanasoHoM namepeHua He yxke yem ot 0 go 500 klMa [JaTyvk MarHMTHOrO Nons ¢ AManasoHoM U3MepeHns
Lincbposas He yxe vyem oT -80 go 80 MTn [aTumk HanpsbkeHus ¢ AManasoHaMn U3MepeHns He YKe YeM oT -2 1o +2B; o
-5 no +5B; o1 -10 go +10B; o1 -15 go +15B [JaTuuk Toka He yxe Yyem oT -1 Ao +1A [laTyvk akcernepomeTp ¢
inabopaTopus No P e = - USB > wr 36.00
(buavike (yueHUecKas) nokasaTtensiMun He meHee ;m_s..H g; #4 g; 8 g OThenbHble ycTpoicTea: Ooc_._s::o%m% He MeHee
KaHana, +/-10 B Akceccyapki: Kabens USB coeguHuTensHbiid 3apsiaHoe ycTpoicTBo ¢ kabenem miniUSB
USB Apantep Bluetooth 4.1 Low Energy KoHcTpykTop Ansi npoBegeHus skcnepumeHToB Kpatkoe
PYKOBOZCTBO MO aKcnnyartauwm uudpoor nabopatopun [NporpammHoe obecneveHne MeToguyeckme
pekomergauuu (40 paboT) Hanwuume pycckosasslMHOroO cainTa noagepxkn Hanuvuue BuOeOpoOnuKoB.




Ne HanmeHoBaHue Ean-
W \w oGopygnoBaHua Kparkue npuMmepHble TeEXHUYeCcKue xapakrepuctuku (PBI10) Huua Konu-
(PBNO) usamepe-| 4YecTBO
HUS
becnpoBoHOW MynbTUAATHUK MO XUMUU C 3-MA BCTPOEHHbLIMK AaTyukamu: datumk pH ¢ guanaszoHom
namepeHust He yxe vyem ot 0 fo 14 pH [aTtyuk anekTponpoBOAUMMOCTU C Anana3oHaMn U3MEpPEeHNs He yxKe
Liucpporas yem ot 0 go 200 mkCwm; oT 0 go 2000 mkCm; ot 0 go 20000 mkCm  [atumk qmgzmnmﬂwﬁz C AnanazoHoMm
M3MepeHus He yxe yeM oT -20 go +140C OtgensHble aatunku: JaTuuk ONTUYECKON NNOTHOCTU 525 HM
iigBapatanis 1o A . Kab USB coeguHUTENbHLIA  3apagHoe YCTpoi c kabenem miniUSB USB Ag il B0
XUAMMM (yUeHMUeCKas) Kkceccyapbl: Kabenb i pag ycTpoiicTeoO ¢ kabernem anTtep
Bluetooth 4.1 Low Energy KpaTtkoe pykoBOACTBO MO aKcnnyatauumn uudpoeoil nabopartopun Habop
nabopartopHon ocHacTku [porpammHoe obecneverne MeTtoguyeckue pekomeHgauum He meHee 40 pabot
Hanuuue pycckosisbiYHOro caita nogaepku Hanuyine Buaeoponukos.
BecnpoeogHoi MynsTuaaTyMK No 6Monorun ¢ 5-10 BCTPOEHHBIMKW AaTymkamu: [aTuymk BNaXKHOCTU C
inuanasoHom namepenmna 0...100% [daTumk ocBelleHHOCTH C AMana3oHoM U3MepeHust He yke yem oT 0 go
Lincposas 180000 nk [Hatyuk pH ¢ ananazoHoM uamepeHust He yxke dem ot 0 ao 14 pH datunk TeMnepaTypbl ¢
naGopatopusi o nuanasoHoM namMepeHna He yxe yem oT -20 go +140C [aTtuuk Temnepartypsl OKpYXaloLLieit cpefbl ¢
S " AnanasoHOM M3MEPEHNs He yxke Yem oT -20 o +40C Axceccyapbl: 3apsgHoe YCTPOWCTBO C xmmm:m_s: wT 36.00
—— miniUSB USB Apnantep Bluetooth 4.1 Low Energy Kpatkoe pykoBoAcTBO no akcnnyaTtauuu uudposoi
nabopatopun Llucbpoeas Bugeokamepa ¢ MeTanNNMYeckumM WTaTUBOM, paspelleHue He meree 0,3 Mnukc
MporpammHoe obecneveHue MeTtoaudeckue pekomeHgauun He meHee 30 pabot Ynakoeka Hanuuuve
PYCCKOSI3bIYHOrO caiTa nogaepiku, Hannine BUOeOpONMKOB
2. HaumeHoBaHwe pasgena: «[lononHutensHoe obopyaoBaHue»
LTaTtne nabopatopHslid xumudeckuii  Yawwka MNetpu Habop MHCTpYMEHTOB NpenapoBaribHeIX (MUHLET,
K ckanenens, Urna npenaposansHas (2 LWT.), CTeKkno npegmeTtHoe (3 WT.), cTekno nokpoeHoe (100 wr.))
OMIINERT HOCYARI W I e ansa oxvraHus Bewects  Ctynka chapdhoposasd Ne1  [lect Ne1  BwinaputensHas Yawa Ne1
o6opygoBaHus ans - P
dnakoH ans xpaHeHUs TBepabix peakTueos (50 mn)  ®nakoH AN XpaHeHUs pacTBOPOB PeaKTUBOB C
YY4EHWUYECKUX OMbITOB LT 24.00
(cbuamika, Xumusi, Kpbilkamu kanensHuamu  MNpobupka MX-14  TNpobupka MX-16  MNpubop ons nonyyYyeHwus ra3or
Gonorus) CnuptoBka [optovee ans cnuptosok (0,33 n) esﬁwq_uz (100 wr.) xo:mm_ koHudeckasa 50 mn  lManouka
CTeKNAHHas (C Pe3nHOBLIM HaKoHeYHUKOM)  MepHBbIl LunnHap (nnactukoBelin) 25 mn - BopoHka
cTeknaHHas B-36 (manast) CrakaH cteknsHHbii (100 mn)  TasoorBogHas Tpybka (rubkasi)
ObpaszoBaTenbHbIin ObpasocBaTenbHblil Habop fomkeH BbITh NpeagHazHaveH AN M3yvyeHua poboTOTEXHUYECKUX TEXHOMOMUNA,
Habop Ansg n3y4eHus |OCHOB UHhOPMALIMOHHBLIX TEXHONOMAIA U TEXHOMOMNIA NPOMBILLEHHON aBTOMAaTU3ALWU, a TaKKe TeEXHOMNOrniA
MHOTOKOMMOHEHTHBIX  [MPOTOTUNWPOBaHWS U adfUTUBHOrO NpousBoAcTBa. B cocTar HaGopa [oMmKHBI BXOAWTE KOMMNEKTYOLWME U T 12.00

pPOBOTOTEXHUYECKNX
cUcTeM 1
MaHUNYNALUUOHHBLIX

ycTpolicTea, obnagaolye KOHCTPYKTVBHOM, annapaTHOW U NPorpamMmMHOI COBMECTUMOCTbLIO APYr C OPYIOM.
1) KoMnnekT KOHCTPYKTUBHBIX 3SIeMEHTOB U2 MeTarnna v nnactuka gng cbopku mogenei MaHunynsauuoHHbIX
po60TOB C YIMOBOW KMHEMATUKOM, NNOCKoNapannensHon kmHemaTukon, Delta-kuHemaTtmkoi. 2)




Ne HaumeHoBaHue Enwu-
il obopyaoBaHus KpaTkue npumMmepHble TeEXHUYeCKne xapakrepucTtuku (PBI1O) Huua Konu-
(PBMNO) uzMepe-| YecTBO
Hus
po6oToB NHTennekTyaneHsI cepBoMoaynb C UHTErPUPOBAHHON CUCTEMOIA YripaBreHus - He MeHee 7LUT.

CepsomMoayrib AomxkeH obrnagare UHTErpupoBaHHOW CUCTEMON ynpaBneHus, obecneunBatoLeil obpaTHyto
CBS3b WIV KOHTPOJSlb NapaMeTPOR - MONOXEHWE Bara, CKOPOCTL BPaLLeHUs!, Harpyska npueoaa, a Takke
obecneynBatoLLeil BOZMOXKHOCTb NOCINeA0BaTENbHOMO NOAKMKYEHUS APYr C APYIOM U YNpaBnieHus
CepBOMOAYIIAMM MO nocnefoBaTensHOMY MonyaynnekcHOMY acMHXPOHHOMY UHTepdelicy. 3)
PoBoToTeXHWYECKMIN KOHTPONNEepP, NpeacTaBnALLLIMIA coboi MOAYNBEHOE YCTPOWCTRBO, BKIOYAKOLLEE B cebs
oAHONMATHLIA  MUKPOKOMMLIOTEP ANA BhIMOMHEHWS CIOXKHbIX BEIYMCIIMTENBHLIX onepauuid, nepudepuiHbii
KOHTponnep Ana ynpasrieHusa BHELUHUMIK YCTPOWCTBaMU W NAAaTy pacluMpeHust Ans NogKMoveHUa BHeLUHNX
ycTpoiicTe. Mogynu po6oToTEXHUYECKOro KOHTponnepa A0MKHbI 06r1aaaTs 0AHOBPEMEHHOW KOHCTPYKTUBHOM,
annapaTHOW W NporpamMMHON COBMECTMMOCTLIO ApYr € ApyroM. Po6oToTexHUYecKnin KOHTPONNep AomKeH
YAOBNETBOPATE TEXHUYECKUM XapaKkTepucTUKam: Kon-Bo siAep BCTPOEHHOTO MUKPOKOMILIKOTEPA - HE MeHee 4,
TakToBas YactoTa agpa - He meHee 1,2 [T, o6bem O3Y - He meHee 512 M6, Hanuuue uHTepdeiicos - SPI,
12C, 1-wire TTL, UART, PWM, uucbpoBble - He MeHee 16 WT M aHanoroseIe NnopTsl - He MeHee 8 WT Ang
MOAKNIOYEHNS BHELUHWX YCTPOUCTB, BCTPOEHHBI MUKpodhoH, a Takke WiFi nnu Bluetooth onsa kommyHukaumm
CO BHELUHWUMW ycTpourcTeamu. PoBoToTEXHUYECKMIA KOHTpOMMNep aomKkeH obecneunBaTe BO3MOXHOCTb
nporpamMmmnpoBaHus ¢ NoMoLLL cpeacTs Askikoe C/C++, Python n ceobogHo pacnpoctpaHaemoit cpeapl
Arduino IDE, a Takeke ynpaBneHus MoaenamMu poGoToTEXHUUECKUX CUCTEM C NOMOLLILIO cpedbl ROS. 4)
[Mporpammunpyemblii KOHTpONNep - He MeHee 1wWT. [NporpamMmmupyemMbIi KOHTPOMNNEP OOMMKEH NPeACcTaBnATh
COBOW BbIMMCNUTENBHBIA MOAYMb, obnagarowmM L poBLIMU NOPTaMN - HE MeHee 8 LIT W aHanoroBbIMu
noptamu - He MeHee 16 wT, nHTepdercammn UART, I2C,SPI, TTL, a Takke mogynem 6ecnpoBoHOI cBA3M
Tuna Bluetooth unu WiFi ana cozgaHua annapatHo-nporpaMmmMHbIx pelueHuin u ""ymHeix/cmapt™-ycTpoicTs
inns pazpaboTku peweHnin ""ViHTepHet Bewen"". 5) MNnata pacluvpeHus nporpaMMupyemMaro KoHTponnepa —
He meHee 1wr. [nara paclumpexns gorkHa obecnevnsaTte BOZMOXHOCTE NOAKNIOYEHUS YHUBEPCATbHOTO
BbIYMCITUTENBHOTO MOAYNA K CETX nocpeacTBoM MHTepderca Ethernet. Mnata paclumMpeHusa gomkHa
obnanaTe nopramun BBOAA-BLIBOAA ANS NOAKIOYEHNS LMMDPOBBIX U aHaoroBbIX yCTPOWCTB — He MeHee 40
LT, uHTEepdeinc SPl 1 BOZMOXHOCTLIO NOAKMIYEHNA BHELLHEW KapThl namMaty. 6) Moayrb TeXHUYECKoro
3peHus, NpeacTaBnALWmMn cobon YCTPOACTBO Ha Baze BbIYMCIIUTENLHONO MUKPOKOHTPONNEPa U
WHTErpupoBaHHOW KamMepbl, 0becnevmBatolLlee pacno3HaBaHWe NpocTerlnX U306paeHWn Ha Moayne 33
CYeT CODCTBEHHbBIX BbIYMCIUTENBHBIX BO3MOXKHOCTEN - He MeHee 1wiT; Moaynb TeXHMYECKoro 3peHus foImKeH
obecrneynBaTh BO3MOXHOCTb KOMMYHUKaLMW C aHaNorMyYHLIMU MOAYNAMU NOCPEeACTBOM LUMHBLI Ha 6Gase
nocrnenoBaTesisHOro HTepdeiica ¢ LUenbio gansHellwein nepenadn pesynsTaTos N3MepeHnil rpynbl
MOAYIeN Ha yrpaensioLiee BblYUCIINTENbHOE YCTPOWCTBO, MOGKIOYEHHOE K AaHHOW WwuHe. Mogynb
TEXHUYECKOro 3peHus JoIKeH obecneynBaTe BO3MOXHOCTL OCYLLECTBNATE HACTPOMKY MOAYSS TEXHWUYECKOro
3pEHUS - HACTPOIKY akcno3uuum, 6anaHdca 6enoro, LIBETOPA3HOCTHLIX COCTABNAOLWNX, Niowaam

cBHapyxmMBaemol o6nacTu U30bpaXkeHUs, OKPYrnocTu obHapy:KueaeMoin 0bnacTn N3oBpaXKeHUs, NoNoXeHue




n/n

HanmeHoBaHue
obopyaoBaHuA
(PBMO)

KpaTkue npumMmepHbie TeXHUYecKue xapakrepuctuku (PBIO)

Eaun-
HuLa
usmepe-
HKUA

Konu-
yecTBO

obHapyxuBaemMbix obnacTeil oTHocUTeNLHO ApYr Apyra. Moaynb TEXHUUECKOrO 3PEHUs O0MKEH
obecneynBaTte BO3MOXHOCTb HACTPOMKM Ha OfHOBpPeMeHHOe obHapykeHue He meHee 10 pasnuyHbIX
OAVHOYHbLIX OOBLEKTOB B cekTope 0630pa, NMbo He MeHee 5 cocTaBHbIX OBBHEKTOB, COCTOALLMX U3 HE MeHee 3
pPasnNUUHbIX rpadnyecknx NpUMUTUBOBR. Moadyrb TEXHUYECKOTO 3peHNs AOIMKEH 06naaaTe BCTPOEHHbLIMM
uHTepdericamm — USB, UART, 1-wire TTL, I2C, SPI Ana kKoMMYHUKaLMU CO BHELIHUMU NOOKIOYAEMbIMU
ycTpoiicTBamy. 7) B coctas Habopa AomKkHbBI BXOAUTL U poBble MHOPMALMOHHO- CEHCOPHbLIE MOAYU,
npeacraensolve cobon yctponcTea Ha 6aze nporpaMmMmupyemMoro KOHTponnepa U U3MepuTensHOro
anemeHTa. Lincbposoi moaynb JosmkeH obnanaTth BCTPOEHHLIM MUKPOKOHTPOMNIEPOM (TAKTOBas YacToTa - He
MeHee 16 MI'U, wuHa gaHHbIX — He MeHee 8 K6aiT), nHtepdeiicamu ans NoakNioYeHUs K BHELUHWUM
ycTporcTeaMm: Lncpoesle 1 aHanoroBeie nopTel, 1-wire TTL, pazbem Tuna RJ. Lincdposoi Moayrb aorkeH
obecrneymBaTb BO3MOXKHOCTb KOMMYHUKALUMK C aHAMNOrMYHbIMY MOAYNSAMW NOCPEACTBOM WWHbI Ha Base
nocnenoBaTensHOro MHTepdenca ¢ Lenbsio AankHenwen nepegayqn peaynsTaTtoB U3MepPeHWIA rpynnbl
MoJysien Ha ynpaensoLllee BbYUCNUTENsLHOE YCTPONCTBO, NOAKMTHYEHHOE K AaHHOW WwrHe. B coctae Habopa
NOMKHO BXOAUTL: LIMPPOBOIA MOAY b TAKTOBOW KHOMKU — HE MeHee 3T, Luudposoii Moayne cBeToguoaa — He
MeHee 3T, U1bpoBoi Moay b KOHLEBOrO NpepsLIBaTens — He MeHee 3WT, undpoBoi Moayns AaTyvKka useTa
— He meHee 1wT, undpoeon mogyne RGB ceeTognona — He meHee 1wT. 8) B coctae Habopa A0MmKHbI
BXOAWTL anemeHTbl Ang cOopku BakyyMHOro 3axsarta: BakyyMHas npucocka — He meHee 1T,
3NEKTPOMAarHUTHLIA KnanaH — He MeHee 1T, BakyyMHbIA Hacoc — He MeHee 1wT. 9) B cocTaB Habopa
[0/HKeH BXOAUTL y4ebHbIA KOMNNEKT, BKoYaowmi 8 cebs yyebHoe nocobue, Habop BubnuoTek TpexmepHbIX
rIEMEHTOB ANs NPOTOTUNMPOBaHUS MOLENnel MaHUNyNAUMOHHBIX poboTOoB, a Takke NporpamMMHoe
obecneyerue nns pabotbl ¢ Habopom. MNporpammHoe obecnedyeHune AoMmKHO obecnednBaTb TPEXMEPHYIO
BM3yanuaauuio Mmogeny MasHunynsumMoHHoro po6oTta (¢ yrnoBoit, nnockonapannenbHoi u aenbsTa-
KMHeMaTWKOW) B npouecce paboTkl, obecneynBaTs NOCTPOEHNE NPOCTPAHCTBEHHON TPAaEKTOPUM ABKEHMS
MCMONMHUTENBHOTO MeXaHu3Ma MaHUMyMALMOHHOro poboTa, BO3MOXHOCTEL 3a34aHWs NOCNeAoBaTeNnsHOCTH
TOYEK A9 NPOXOXOEeHUsT Yepesa HUX UCMONMHUTESLHOro MexaHu3ma MaHUnynauMoHHoro potora.
[MporpammHoe obecnevyeHue [OMmKHO PYHKLNMOHUPOBATL, KaK B OTAENbHOCTM B BUAE cpedbl MOAEMpoBaHus,
TaK U B PEXXMME MOHUTOPUHra B peanbHOM BPEMEHMW NPU NOAKMIOYEHWA MOAENN MaHUNYNsSTOpa NOCPeacTBOM
poboToTexHuYeckore KoHTpornnepa. lNporpammHoe obecneyeHne JomKHO o6ecneynBaTh BO3MOXHOCTL
NOCTPOEHUA rpachMKoB 3a[aHHbIX U TEKYLLMX 06061LEHHBIX KOOPAUHAT MaHUNYNALUMOHHOTO poBoTa, rpathukos
3HaYEHWIA CKOPOCTEN W YyCKOpeHus, rpachuKoB pacHeTHbIX 3HaueHun Harpyaku. MNporpammHoe o6ecneyeHue
\JOMKHO NMO3BONATE 334aBaTh NOCMNEAOBATENBHOCTL MEPeaBMXEHUN MaHUNYNsSTopa NocpeacTeom Habopa
komaHz B BrioyHo- rpacbuveckom uHTepdpence. YuebHoe nocobue [OIDKHO CogepxaTk Matepuansl no
paspaboTke TpexmepHbIX Mogernel MobunbHbIX pOGOTOR, MaHUMYNSALUMOHHBLIX POBOTOB C paznMYHbIMKW TUNaMK
KMHEMAaTUKKM (YrIoBas KUHEMATUKA, NNOCKo-NapannensHas KMHemaTuka, gensta-kuHematuka, SCARA mm
pblMaKHas kKMHemaTtuka, nnatgpopma CTioapTa M T.M.), UHCTPYKLIMKW MO NPOEKTUPOBaHUKD POBOTOR, MHCTPYKLMK




n/n

HanmeHoBaHue
obopynoBaHua
(PBMO)

KpaTtkue npumepHble TeXHUUYeCKUe XxapakTtepucTuku (PBIO)

Enu-
HUUA
uamepe-
HUSA

Konu-
yecTBO

1 METOZMKW OCYLLIECTBIIEHUS MHXEHEPHBIX PACYETOB MPY MPOEKTUPOBaHUM (PacyeThl Harpy3ku U MOMEHTOB,
pac4eT MOLLHOCTM NPUBOAOB, PacyeT napameTpoB KUHEMATUKN 1 T.1M.), MHCTPYKLWMK No paspaboTke cucTem
ynpasneHusi U NporpaMmHoro obecriedeHns 4na ynpasneHns pobotamu, UHCTPYKLUMA 1 METOLUKU MO
pa3paboTke CUCTEM yrpaBrneHns C 35IEMEHTaMU UCKYCCTBEHHOTO MHTENTEKTa Y MaLLMHHOTO 06Y4eHNS.

O6pa3oBaTentHbIii
Habop no mexaHuke,
MeXaTpOHUKe U
poBoTOTEXHUKE

Habop npenHasHaueH Ansa npoBefeHus yYeBHbIX 3aHATUIA MO U3YYEHNIO OCHOB MEeXaTpOHWKN U
po60TOTEXHUKN, NPAKTUUECKOTO NPpUMEHEHUs 6A30BbIX 3MTEMEHTOB 3M1EKTPOHUKN U CXEMOTEXHUKU, a TaloKe
Haubonee pacnpocTpaHeHHoW anemMeHTHOW 6a3bl U OCHOBHBLIX TEXHUYECKUX PELLeHWIA, NpUMEHSAEMbIX Npu
NPOEKTUPOBAHUN U NPOTOTUMUPOBAHUUA PA3NUYHLIX UHXEHEPHBLIX, KUOEPHETUYECKUX U BCTPaAUBAEMbIX CUCTEM.
B coctae Habopa AoMmKHLI BXOAUTE KOMMNEKTYOWWE U YCTPOUCTRA, 061agatollme KOHCTPYKTUBHOM,
QIEKTPUYECKOiA, annapaTHOW 1 NporpamMMHO COBMECTUMOCTLIO APYT ¢ Apyrom. B coctae Habopa gomkeH
BXOOWTb KOMMNEKT KOHCTPYKTUBHbLIX 3NEeMEHTOB U3 MeTanmna anst cbopkn MakeTa MaHunynsumMoHHoro pobora
M KOMMNEKT METANNTUYECKNX KOHCTPYKTUBHBLIX 31eMeHTOB Ans cbopkn MmakeTa MobunsHoro pobota. B coctae
Immo_um AOJDKHBI BXOOWUTh NpuBoda pa3riu4Horo tina: MOTopbl C UHTErpUpoBaHHbIM MMM BHELWWHWUM OaTYUKOM
NONOXeHUA — HE MeHee 2T, cepBonpyBoa BOMbLLIOA — He MeHee 41UT, CEPBONPUBOA Marblid — HE MeHee 21UT,
NPUBOA C BO3MOXHOCTLIO YNpaBMeHWs B LLAroBOM pexuMe — He MeHee 2T. B cocTae Habopa OomkHbI
BXOAMTE aneMeHTbl 418 cbopkn BakyyMHOTo 3axBara: BakyymHas npucocka — He meHee 1w,
PNEKTPOMArHWTHLIA KnanaH — He MeHee 11T, BakyyMHeIl Hacoc — He MeHee 1wT. B cocTtae Habopa gonkHa
BXOAMTb aneMeHTHas 6asa Ans npoToTUNMpoBaHus: nnarta Ana GecnaeyHoro NpPOTOTUNMPOBAHMA, KOMNIEKT
NPOBOLOB PasnUYHOro TMNa 1 ANMHbLI, KOMMNEKT PE3UCTOPOB, KOMMINEKT CBETOAUOA0B, CEMUCErMeHTHbI
nHaukaTtop, gucnnen XKK- Tuna, KHOMKW — He MeHee SLWIT, NOTEHUNMOMETPLI — He MeHee 3T, WHbpakpacHbIit
IaTYMK - He MeHee 31T, YNbTPa3BYKOBOW AaT4MK - He MeHee 3LUT, AaT4MK TeMnepaTtypbl - He MeHee 1LWT,
aTYMK OCBELLEHHOCTK - He MeHee 1wT, Mogyne Bluetooth — He meHee 1T, Mogynb VK-npueMHuKa — He
meHee 1wT, Mmoaynb MK-nepepaTtyvka B BUAE KHOMOYHOTO NynbTa ynpaeneHus — 1T, akkyMynaTop — He
MeHee 1w, 3apsgHoe yCTpolcTBO — He meHee 1wT. B cocTtar Habopa AomkeH BXoauTb MynbTUAATYMK 4N
M3MepPEeHNA TeMnepaTypbl U BNaXKHOCTU D_A_uz_vxm_.OEmm_ cpelbl — HEe MeHee 1wT. _<_<:_u.ﬂs.h__m4r_3z AOITKeH
obnagaTe BCTPOEHHLIM MUKPOKOHTPOMNIEPOM (TaKToBagd YacToTa - He MeHee 16 MI'L, WuHa AaHHbIX — He
MeHee 8 K6alT), uHTepcpericamu Ans NogKMIOYEHUS K BHELUHUM YCTpOACTBaM: LUMMPOBLIE U aHanoroBsle
noptel, 1-wire TTL, pazvem Tuna RJ. B cocTae HaBopa OOMKEH BXOAUTL KOMMIEKT YHUBEPCANbHLIX
BbIYUCIMTENBHBIX MOAYNe, NpeacTaBnsaoLLMx coboi 6asoByio NNaTy, NnaTy paclunpeHus Ansa CeTeBoro
B3aMMOOEUCTBUA U NaTy NOOKMTIOYEeHUA CUNOBOW Harpysku. Bxogsauime B KOMNMEKT YCTPOWCTBA A0IMKHbI
obnagaTh O4HOBPEMEHHOW KOHCTPYKTUBHOWM, SMEKTPWUYECKO, annapaTHON U NPorpaMMHOA COBMECTUMOCTLIO
npyr ¢ gpyrom. basoas nnata yHUBEpPCankHOro BbIMMCAUTENBHOIO MOAYNA JOMKHA NpeacTaBnaTs coboi
nporpaMmupyeMblii koHTponnep B cpefe Arduine IDE nnu aHanornvHbIX cBOBOAHO pacrnpocTpaHaeMblx
cpepax paspabotku. basosas nnarta gomkHa obnagaTts BCTPOeHHbIMKU UHTepdeicamMmi ANsa NoAKNKYeHNs
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LMchPOBLIX U aHaNOroBbIX YCTPOWCTB, BCTPOEHHbIMU MHTepdeicamu USB, UART, 12C, SPI, 1- wire TTL,
Bluetooth, WiFi. [Mnata paclwupexus gorkHa obecneuveaTe BO3MOXHOCTb NOAKIIOYEHUS YHUBEPCAIBHOIO
BBIYUCIINTENBHOIO MOAYIIA K ceTu nocpeacTeom uHTepdpelica Ethernet. Nnarta pacwwperus nonmkHa
obnapate NopTamy BBOGA-BLIBOAA ANA NOSKINIOYEHUS LMPPOBLIX W aHaNoroBbIX YCTPoNcTB, uHTepdenc SPI u
BO3MOXHOCTHIO MNOAKITIOYEHUSA BHELWHEN KapThl NamaTh. [narta pacluvpeHus Ang NoAKNIYeHUs CUNoBor
Harpyaku gomxHa obecneyneaTse BO3MOXHOCTE NPAMOro NOAKMIOYEHUS BHELLHEN CUMOBOM HArpyaku, a Takke
perynupyemon Harpysku nocpeacreom PWM uHTepdherica. B coctae Habopa JomKeH BXoAUTb
nporpaMmmMupyemelii KoHTponnep, obecneyvBaroLLii BO3MOXKHOCTb OCYLLECTBNATL paspaboTKy NporpaMmMHoro
Kofa, UCNonNb3ya UHCTpYMeHTapuii cpef paspaboTku Arduino IDE n Mongoose OS 1 fi3bikoB
nporpammuposarusa C\C++, JavaScript. [porpamMmupyemsiia KOHTponnep aomxkeH obnagate noptamu ans
NOAKMHYEHNS LMDPOBBIX U aHANOroBbIX YCTPOMCTB, BCTPOEHHLIMW MPOrpamMMupyemMbIMi KHOMKaMu 1
QMNEeKTPOMEXaHUYECKUMU MOLYNSIMU N5 OpraHU3auu CUCTEMBl PYYHOTO YINPaBreHus, BCTPOEHHbIMY
nporpaMMupyembiM1 CBETOAMOAaMM ANS MHAMKaUUu pabovero pexvma, BCTPOeHHbIMK uHTepdheicamm USB,
USART, I12C, SPI, 1-wire TTL, ISP, Ethernet, Bluetooth, WiFi. B coctar Habopa gomKkeH BXxoauTk MogyMb
TEXHWUYECKOIo 3peHust , NpedcTaBnsAoLWLmniA coBoM BLIMUCIIUTENBLHOE YCTPOUCTBO CO BCTPOEHHLIM
MUKponpoLieccopom (Kon-Bo aaep - He MeHee 4T, yactoTa aapa He meHee 1.2 TuU, o6bem O3Y - He MeHee
512MB6, obvem BCTpPoeHHoW NaMaTh - He MeHee 86), MHTEerpMpoBaHHOW KaMepoi (MakcuMansHoe
paspelleHne BUAeonoToka, nepedasaemoro no uHTepcency USB - He MeHee 2592x1944 en.) n onNTUYECKON
cucTeMoin. Moaynb TEXHUYECKOro 3peHua JormkeH obrnagarth COBMECTUMOCTBI G Pasnn-HbLIMK
nporpaMmMupyemsiMyU KOHTpONrepamMu ¢ nomMoLLbi UHTepdelcos - 1- wire TTL, UART, 12C, SPI, Ethernet.
Mopayne TEXHWYECKOro 3peHUst AoImKeH 06ecneynBaTh BbINOMHEHUE BCEX UBMEPEHUIA 1 BhIYUCHEHWIA
nocpeacTBOM COBCTBEHHEIX BbIMUCIUTENEHBIX BO3MOXHOCTEN BCTPOEHHOro Mukponpoueccopa. Mogyrnb
TEXHWYECKOro 3peHnst AormkeH obnagaTh BO3MODKHOCTBIO KOMMYHUKELUWKA C aHaNOTMYHBEIMU MOOYISMU
nocpeacTBOM LUMHLI HAa Base nocnegoeaTensHoro nHTepdenca ¢ uenso aansHenilwel nepegaym
pe3ynLTaToOR U3MEPEHUI PYNMLI MOAYMNEN Ha YNpaBnaLIee BLIMUCTIUTENBHOE YCTPOMCTBO, NOAKMIOUEHHOE K
InaHHoi WuHe. Moayrnb TEXHUYECKOTO 3peHus AomkeH obecnevymBaTb HACTPONKA PEXUMOB paboThl -
HaCTpOWKY aKcrnoauuyuKn, BanaHca Benoro, UBETOPa3HOCTHLIX COCTABNSAIOLMX, NOLaaN 0BHapYXMBaeMon
obnacTtu uscbpakeHus, oKpyrnocTu obHapyKuBaemMon obnact n3obpaxeHus, NonoxeHue
oBHapyXMBaeMbIx 06rnacTeit 0OTHOCUTENLHO APYT ApYra, MallMHHOe oBydYeHue napaMeTpoB HEeMPOHHbIX CEeTel
nns oBHapyxeHus obbekTor, chopmy v 3aKoAMPOBaHHbBIE 3HAaYeHUsi 0OHapyKMBaeMblX MapKepoB Tvna Aruco,
pa3Mmepkl 0bHapyKUBaeMbIX OKPYKHOCTEW, KBAgpPaTOB U TPeyronsHUKOR, MapaMeTpoB KOHTPACTHOCTH,
pasmepoB, KPUBU3HbI W MONOXEHU: pacno3HaBaemMblx NuHWA. Habop gomkeH obecnevmBate BO3ZMOXHOCTL
paspaboTtku mogenu mobunesHoro poboTa, ynpasnsemoin B FPV-pexume nocpegcTeoM NporpammMHoro
o6ecnevyeHus O11s NepcoHarnbHOro KOMMsTepa 1 MoBuibHLIX yeTpoiicTs Ha Base OC Android unm [0S,
obecnevvBakLLErO BOZMOXHOCTE YNPaBneHns MobunbHeIM po6oTOM U BCTPOEHHLIM MaHUMYNATOPOM
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nocpencTBoM rpacduyeckoro MHTepdelica, BKIoYatoLLMM B cebst Habop KHOMOK 1 nepeknioHarenei,
ImKoncTUK, oBnacTe Ans otobpaxeHus Buaeo. Habop ponkeH obecneynsaTh BO3MOXHOCTL M3Yy4eHWUS OCHOB
pa3paboTKX NPOrpaMmHbIX 1 annapaTtHbIX KOMMNIEKCOB UHXEHEPHbLIX cucTem, pelleHuit B ccepe ""MHTepHeT
Bellen™, a Takke peleHun B 061acTy poBoTOTEXHNUKU, UCKYCCTBEHHOIO MHTENMEKTa U MallUHHOro obyyeHns.
B cocraB Habopa [10/DKHO BXOAUTL NOCOBKE Mo N3YYEHUI0 OCHOB 3IEKTPOHUKU 1 CXEMOTEXHUKU, peLLeHnA B
cchepe ""VIHTepHeT Belleii™, paspaboTku 1 NPOTOTUNMPOBaHUIO Mogenei poboTos. B coctas Habopa AoMmKHO
BXOOWTL Nocobue no M3ydeHuto OCHOB pa3paboTku CUCTEM TEXHUYECKOrO 3PEHUA U 31TEMEHTOB
MCKYCCTBEHHOIO MHTENNEKTa."

ObpasoBaTtenbHblid
KOHCTPYKTOp Ans
npakTuky 6noYHoro
NporpaMMuUpoBaHns ¢
KOMMITEKTOM [aTHMKOB

PoboToTexHnueckuih Habop npegHasHadeH Ans U3yyeHus 0CHOB PODOTOTEXHUKW, AeTanewn, yanos u
MeXaHU3MOB, HeobXoauMbIX s cos3iaHva poboToTexHuyeckux ycTpoiictB. Habop npegcrasnset coboit
KOMMNIEKT CTPYKTYPHBIX 9NeMEHTOR, COEAUHUTENBHBLIX SMEMEHTOB M aNeKTPOTEXHNYECKUX KOMMNOHEHTOB.
Habop no3BonaeT NPOBOAUTL SKCNEPUMEHTEI No NpeAMeTy husunka, cosgasaTtk U NPorpaMmMupoBaTh
cobupaembie Mofenu, U3 KOMNOHEHTOB, BXOASLLUX B €ro cocTas, paboune mogenu MobunbHbIX 1
CTauMoHapHbIX poOOTOTEXHUYECKMX YCTPOMCTB C aBTOMAaTU3NPOBAHHbLIM YNpasrieHnem, B TOM Yucne Ha
KONECHOM W NYCEHUYHOM XOfY, a TaKKe KOHCTPYKLIMA, OCHOBaHHbIX HA UCNOMNL30BaHUKU PasfuYyHbIX BUOOB
nepefad (B TOM Yncne YepBaYHbIX U 3yBuaThix) a Takke pbivaroB. BctpoeHHble GecnpoBoaHble ceTeBble
pelenns (Wi-Fi v Bluetooth), BoamoxHocTb uHTerpauuu ¢ 6ecnnartHeim obnadnsiM MO, obecneunsatoT
BO3MOXHOCTb MPaKTUYECKOro M3Y4YeHUs TEXHOIOMMIN MHTEepHEeTa BeLLei 1 OCHOB UCKYCCTBEHHOIO UHTEeNNeKkTa.
ObecrneynBaeTcs BO3MOXHOCTL 06beqnHEHUs HECKONBKX pOo6oTOR, cobpaHHbIx 13 NofobHbX Habopos, B
rpynnel ¢ ceTeBbIM B3aumoaencTenem. MNpegycmoTpeHa onumnoHaneHas BO3MOXHOCTE pacluMpeHns
[ONONHUTESNBHLIMY KOMMOHEHTAMU (HE BXOASALUMMMW B CTAaHA2PTHYIO KOMMNNEKTaLUWI0), MO3BOSAWLUMY U3y4aTs
TEXHUYECKOE 3PEHNE M MPOMBILLNEHHYI0 poBOTOTEXHUKY. MpeaycMOTpeHa BO3MOXHOCTL paboTkl Habopa ¢
NONONHUTENBHEIMKA 0BnadHbIMKU cepaucamun. [penycMoTpeHbl MUHUMYM OBa NporpamMMupyembix
KOHTpONMepa B NNacTUKOBbLIX KOprycax, No3BONSAOLLMX OAHOBPEMEHHO co3faBaTh 2 BapuaHTa poboTos
pasnu4YHOro HasHaYeHusl, UMeloLLIMX BO3MOXHOCTL PaboThl Kak B MOTOKOBOM peXUMe, Tak 1 aBTOHOMHO;
NO3BONSAIOLLMX peanu3oBaTk 0ByYeHne NporpamMmMnpoBaHno B HECKOMNbKUX cpefax pa3paboTku Ha pasnuuHbix
q3bikax (k npumepy, B cpegax Mblock, Arduino IDE, Ha si3bikax Scratch, C, Python, micro Python). Kak
MUHUMYM OZWH U3 KOHTPOSIIEPOB MMEET BCTPOEHHYIO ONEPaLMOHHY0 cuctemy, BcTpoeHHble Wi-Fiun
Bluetooth, nopT Ansg NoaknoYeHUs NocreaoBaTeslbHO COEAMHAEMbIX BHELLHUX YCTPONCTS (He meHee 20
0[IHOBPEMEHHO MoAKTIoYaeMbIX YCTPOACTE). Kak MUHUMYM OO4UH U3 KOHTPOMNIEPOB MMEET BOZMOXHOCTb
0HOBPEMEHHOW 3anucKu He MeHee 8 NporpamMM, ¢ BO3MOXKHOCTLIO NepeKNioyeHns Mex gy HuMn.  Kak
MWHVMYM OZIMH U3 KOHTPONNEPOB MMEeeT NOMHOUBETHLIN aucnnei (IPS), nossonsioLyin BoIBOAUTL AaHHBIE C
InaTunKoB B BuAe Tabnuy v rpacbukos, a Tawke co3gaBaTk BCTPOEHHbBIE B KOHTPOIEP BUOEOUTPbI.
KonuyecTBo CEHCOPOB W UCMONHUTENbHbLIX YCTPOWCTB, BCTPOEHHLIX B 04WH U3 KOHTPONNEPOoB, - He MeHee 10
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wt. OB6Llee KONMMYecTBO 3NeMeHTOB B Habope He meHee 400 LWT., B TOM YMcne nogknovyaemble Moaynu: -
Bluetooth mogynb, - OBOMHON AaTUYUK NUHUK, - YNLTPA3BYKOBOW JATHUK pAcCTOAHUS, - OaTyuk LUBeTa, -
JaTUMK KacaHus snekTpomexaHnyecknii, - IR mMogyne, - MOTOP MNOCTOSIHHOIO TOKa C peAyKTOPOM — HE MeHee
2 WT., - CepBonNpuBoA, - NynbT gucTaHumoHHoro ynpaeneHus IR. Habop aomkeH BbiTh YKOMNNEKTOBaH
AKKYMYSATOpHBIMU BaTapeamu. NporpammHoe obecneyeHne, NCNONbL3yeMoe Ans NporpaMMmnupoBaHus
cobupaeMblX pobOTOTEXHUYECKUX MOAENEel U YCTPONCTB, J4OMKHO BbiTk JOCTYMHO ANa 6ecnnaTtHoro
CKauMBaHWA U3 ceTn VIHTEpHET U Nocneayuwerc CNonsL30BaHKUE.

Habop OI'3/ElS
(chuauka)

HaGop gomKeH CocTosiTs U3 7 KOMMNINEKTOB W NpeaHa3HavyeH anst BeINONTHEHWS 3KCMEPUMEHTAaIbHBIX 3a8aHui
rocyapcTBeHHO UTOrOBOV aTTecTalmmn no obpasoBartesibHbIM nporpammam 0CHOBHOTo 06Lero obpasosaHus
B (hopMe OCHOBHOIO rocyaapcTBeHHOro skzameHa (O'3) no gusmke B COOTBETCTBMU CO crneyudukalmeli
KOHTPOMbHBLIX U3MEPUTENBHBLIX MaTeEpPUanos, YTBEPKAEHHOW dhedepanbHbIM rocyaapcTBEHHbLIM BIOIKETHEIM
Hay4HbIM yupexaeHuem «PefnepanbHbIl UHCTUTYT Negarorudeckux uamepeHuiay (PreHY «dUM»). B
Habop BXOOAT B TOM YUCNE crneaytollime nameputenbHble npucrnocobnerus u yuebHoe obopynosaHue:
BEChl 3NEKTPOHHbIE * UBMEPUTENbLHBIN LMNUHAP * CTakaH NNacTUKOBbIM * AnHaMoMeTpbl * Bpyckn « Bnoku
" rpy3bl = NPpYXWHbI = OO@SUm:uEmn 1 paccenBakollasd NniH3bl * LWUTATUB

wT

36.00

Hatop OIr3/Er3
(xumus)

B Habop BXxoAsT BeCkl NabopaTopHble anekTpoHHbie 200 r, cnupToBka nabopaTopHas, BOPOHKa KoHMYeckas,
narnoyka cTekngHHas, npobupka MX-14 (10 wTyk), cTakaH Bblcokuii ¢ Hocukom BH-50 ¢ meTron (2 wryku),
LMIUHOP U3MepUTEnbHBIA 2-50-2 (CTEKNAHHBIA, C NPUTEPTOM KPLILWKOR), WTaTue AnsA npobupok Ha 10 rHéspg,
3a0KMM NPoBUpoYHbIN, LNaTenb-rnoxeyka (3 Wrykn), Habop rNakoHOB M5 XpaHeHWUs PacTBOPOB U PEaKTUBOB
(06bem cnakoHa 100 mn - 5 koMnnekToB no 6 WTyk, obbem cnakoxa 30 mn - 10 KOMNNEKTOB MO 6 LWTYK),
LUWITMHAP M3MepuTenbHbIA ¢ HocnkomM 1-500 (2 wryku), cTakad Bbicokuii 500 mn (3 wryku), Habop epluein ons
MbITbS Nocy bl (epL ANS MbITes NPOBUPOK - 3 LWTYKYW, epLu AnA MbITba Konb - 3 WiTyku), xanat 6enbii x/6 (2
LUTYKW), NepYaTKN PE3UHOBbLIE XMMUYECKUE CTOMKNE (2 LTYKKW), O4KU 3aLlUMTHBIE, UnbTpsel BymakHsie (100
LITYK), roptovee ang cnuptoeok (0,33 ). B coctas Habop BXOOAT pPeakTUBLIL: antoMUHUNA, Xeneso, conaHas
kucroTa, MeTunopaHx, heHondTanenH, ammuak, Nepokcu Bogopoaa, HuTpat cepebpa v gpyrue; B obLlen
CMNOXHOCTU - 44 pasnuyHbLIX BELLECTB, UCMOMb3yeMbIX N8 COCTaBeHUA KOMMNMEKTOB PEaKkTUBOB MpK
NpoBefeHW 3Kk3aMeHaLUOHHbIX 3KCNEPUMEHTOB NO KYPCY LUKOMbHON XUMM

T

36.00

Mukpockon uudpoBon

Tun Mmukpockona: Buonoruveckuii Hacagxa Mukpockona: MoHOKYNnsapHan HaszHaueHue: nabopaTopHseli MeTon
nccrnenoBaHuna: ceeTnoe none Martepuan onTUKXA: ONTUHECKoe CTEKNO YBenuyeHne MUKpocKona, kpat: 64 —
1280 Okynsapbl: WF16x Obbektusbl: 4x, 10X, 40xs (noanpyXMHEHHLIM) PeBonbBepHaa ronoeka: Ha 3
ob6bekTrBa TuUn NOACBETKX: 38pKano Unun ceetoauod PacnonoXeHue NoacBeTKN: BEPXHAS U HUKHASA
MaTtepuan kopnyca: Mmetann NpeaMeTHbIA cTonuk, MM: 90 MctouHuk nutanua: 220 B/50 My Yucno

T

72.00
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meranukcenei: 1

3. HanmeHoBaHue pasgena: "KomnsioTepHoe obopynosaHue”

M®Y (npuHTEp,
ckaHep, Konup)

MHorochyHKLMOHanLHoe YCTPOMCTBO (NPUHTEP, CKaHep, konup) Tun ycTpoictaa: MHorogyHKLUuoHansHoe
yctpoiicTeo (MOY); LiBeTHOCTb Nnevats: YepHo-6enas; TexHonorua nevartu: anektporpacpudeckas (nasepHas,
ceeToanoaHan); GopmMaT nevaTti: He MeHee A4; TUn CKaHUPOBaHWS: NMPOTKHLIA/NNAHLWETHbI; BO3MOXHOCTL
cKaHVpoBaHus B chopmaTtax: He meHee A4; Cnocob nogkntoverus: LAN, Wi-Fi, USB

T

12.00

HoyTtbyk

dopm-thakTop: HOyTOYK, Pa3vep guaroHanu: He meHee 15.6 groiimos; Paspeluenune akpaHa: Full HD, Quad
HD unu Ultra HD; O6Lwuii 06-eM YCTaHOBMEHHOW onepaTnuBHOM NaMATH: He MeHee 8 MGaiT; MakcuManbHLIN
06LUMIA NoaaepKMBaeMblil 06beM onepaTtMBHON NaMaTh: He meHee 16 [Gaint; Obvem SSD HakonuTena: He
mMeHee 240 6ainT; BecnposogHas cesasb: Wi-Fi; KonnyecTBo BCTpOeHHbLIX B koprnyc noptoe USB: He meHee 2,
13 KoTopbiX HE MeHee 1 nomkHo BeiTe USB Bepcun He Huske 3.0; PaspelueHune Bab-kamepbl, Mnvkcens: He
meHee 0.3; BeTpoeHHblid mukpodhoH; KnaenaTypa ¢ packnagko U MapKvpoBKOW KNasuLL QWERTY/MLYKEH;
Moanepsxka ctaHpapToB GecnpoBofHoit cessu: 802.11a/b/g/n/ac; MNponssoanTENLHOCTE NpoLieccopa
(aHaueHne nokazarens «CPU Mark» no tecty «Laptop & Portable CPU Perfomance»
http://www.cpubenchmark.net/laptop.html): He meHee 5000 egunuL; Hanudme maHunynaTopa Mblilb B
KoMNIeKTe: 4a; YCcTaHoBNEeHHas onepaLMoHHas cuctema ¢ rpadpryeckum nonb3oBaTensckuM HTepdencom,
CBEAEHWA O KOTOPOM BKMIOYEHb! B QNHBIA PEECTP POCCUNCKUX MPOrpamm s 3NeKTPOHHbIX
BbIMYUCANTENbHBIX MaLLWH 1 683 AaHHbIX; YCTaHOBNEeHHLIH nakeT othUCHOro NporpaMmMHoro obecneyeHus,
COBMECTMMOIO C YCTaHOBIIEHHOW onepauyMoHHoN cUCTeMol, CBEAEHMS O KOTOPOM BKITIOYEHb! B €[U1HbIN
PEECTP POCCUICKNX NpOrpammM Ass 3NEeKTPOHHbIX BEIYMCIUTENbHbLIX MallKH 1 Ba3 gaHHbIX.

LT

36.00

HaumeHoBaHue Hanpasnexusi: "O6opygoBaHue ansa obuweobpa3oBaTefibHbIX OpraHu3aLuii, ABNALWMUXCSH MarOKOMNIEKTHLIMA™

1L, HanmeHoeaHue pazgena: "EctecTBeHHOHayYHas HanpaeneHHoCcTh"

Lindbposas
nabopatopua no

thusnke (ydeHunyeckasi)

becnpoBogHOl MyNbTUAATYUK MO PU3KKE C B-10 BCTPOEHHLIMW daTuukamu:  LndpoBon JaTuvk TeMnepatypbl
C ManasoHoM uaMepeHus He yke Yem oT -20 o 120C  Liuchposoit gaTtyumk abconoTHOro AaBneHns ¢
nuanasoHoM uamepeHus He yxe yem oT 0 no 500 klMa [aTumk marHMTHOro nons ¢ Auanas3oHoM U3MepeHns
He yxe yem oT -80 fo 80 MTn [aTyuk HanpsbkeHUs ¢ AnanasoHamu U3MepeHus He yxe Yem oT -2 Ao +2B; ot
-5 go +5B; o1 -10 go +10B; o1 -15 go +15B [laTymk Toka He yxke yem oT -1 go +1A [aTtuuk akcenepoMeTp ¢
nokasaTensamu He MeHee yem: +2 g; +4 g; £8 g OtgensHbie ycTpoicTea: USB ocumnnorpad He meHee 2
kaHana, +/-10 B Akceccyapbl: KaGens USB coenuHuTenbHbin  3apsaHoe ycTpoicTso ¢ kabenem miniUSB
USB Apnantep Bluetooth 4.1 Low Energy KoHCTpyKTOp Ans npoBedeHusi skcnepumeHTos  KpaTkoe

T

4.00




n/n

HaunmeHoBaHue
obopynoBaHus
(PBMNO)

KpaTkue npumepHble TeXHUYeCKMe xapakrepucTtuku (PBI1O)

Egu-
HULA
namepe-
HuA

Konu-
4yecTBO

PYKOBOACTBO MO aKcnyaTauum Ludgposoit nabopatopuun [MporpammHoe obecneveHne MeTtoanyeckune
pekomeHaauum (40 pabor) Hanuume pycckosizbiMHOrO caiTa noaaepxku Hanuuve Buaeoponukos.

Lindbposas
nabopatopus rno

XUMKUKW (YdeHVYecKasn)

BecnpoBoaHON MyNbTUAATYMK MO XMMUKM ¢ 3-MSA BCTPOEHHbLIMK gaTyukamu: [HaTtumk pH ¢ gnanazoHom
namepeHuns He yxke Yem ot 0 go 14 pH [laTuvk aneKkTponpoBOAMMOCTH C AUana3oHaMm UBMEepeHns He yxe
yem ot 0 go 200 mkCwm; oT 0 go 2000 mkCwm; oT 0 go 20000 mkCwm  [Jatumk TeMnepaTtypbl ¢ Auanas3oHoM
nsmepeHuns He yxxe vyem oT -20 Ao +140C  OtaenbHble gatumku:  [atuuk onTUYeckoil nnotHocT 525 HM
Akceccyapbl: KaBenb USB coeguHutensHbiil  3apsigHoe ycTpoiicteo ¢ kabenem miniUSB  USB Apantep
Bluetooth 4.1 Low Energy KpaTkoe pykoBOACTBO No skcrnyarauum Ludposoii nabopatopun Habop
nabopaTtopHoit ocHacTku [NporpamMHoe oGecneyenne MeTogudeckue pekomeHgauumn He meHee 40 pabot
Hanuuue pycckosiablyHOMO caiTa nogaepkku Hanuuue BuOeoponvKos.

T

4.00

Lindbporas
nabopaTtopus no
Buonorin

(yyeHudeckan)

BecnposoaHoi MynsTugaTymk no Gruonornm ¢ 5-10 BCTPOEHHbIMY gatymkamu:  [laTtymk BNaXHocTu ¢
nuanasoHom nameperus 0...100% [datymk oCBELUEHHOCTH C ANana3cHoOM U3MepeHns He yke yem oT 0 fo
180000 nk [daTtumk pH ¢ gnanazoHomM uamepeHua He yxe vyem ot 0 go 14 pH [daryuk Temnepatypel ¢
ManasoHoM uaMepeHus He ke yem oT -20 o +140C [atyuk TemnepaTypbl OKpyXatoLLeit cpefbl ¢
nManasoHoM naMepeHusa He ke yem oT -20 o +40C  Akceccyapbl: 3apagHoe YCTpoWCTBO C Kabenem
miniUSB USB Agantep Bluetooth 4.1 Low Energy KpaTtkoe pykoBoACTBO Mo 3Kcnnyarauum uudposon
nabopatopun LlntbpoBas Bugeokamepa ¢ MeTannuyecknum LWTaTueoM, paspelueHue He meHee 0,3 Mnuke
MporpammHoe obecnedeHne MeTtoguyeckue pekomeHaaumm He meHee 30 paboT Ynakoska Hanuuiue
PYCCKOSI3bIYHOIO caiiTa NoAnepKKK1, Hanuyue BUASOpOIMKOB

wT

4.00

2. HanmeHoeaHue pasgena: "KomnbloTepHoe obopyaoBaHue”

MoY (npuHTep,
CKaHep, konup)

DyHKLUY - MHOroyHKLMOHaNbHOe YCTPOMUCTBO (NPUHTEP, CKaHep, konup) Tun ycTpoicTea:
MHorogyHKLMOHansHoe yctpoicteo (M®Y); LiBeTHOCTb NevaTs: YepHo-6enas; TexHornorua nevaru:
anekTporpacbnyeckas (nasepHas, ceetoguoaHast); Popmat neyatu: He meHee A4; Tun cKkaHUpPOBaHUA:
NPOTSKHBIN/MNaHWeTHbIN; Bo3MOXHOCTL CkaHupoBaHusa B hopmatax: He meHee A4; Crocob noakntoHeHns:
LAN, Wi-Fi, USB

T

2.00

HoyTtbyk

dopm-thakTop: HOyTOYK; Paamep guaroHanu: He meHee 15.6 gloimo; PaspetueHue akpaHa: Full HD, Quad
HD wnu Ultra HD; OBwuit o6beM YCTaHOBNEHHON onepaTuBHON namaTu: He MeHee 8 6aiT; MakcumanbHbIA
06LUMIA NoaaepK1BaeMblii 06bem onepaTMeHol namaTu: He MeHee 16 baiT; O6bem SSD HakonuTens: He
MeHee 240 6anT; becnposoaHas ceAsk: Wi-Fi; Konuyecteo BCTpoeHHbIX B kKopnyc nopTtoB USB: He meHee 2,
113 KOTOPbLIX HE MeHee 1 AomkHo BbiTh USB Bepcun He Huxe 3.0; PaspeweHve Bab-kameps!, Mnvkcens: He
meHee 0.3; BeTpoeHHbI MuKpodhoH; KnasnaTtypa ¢ packnagkor U MapKMpOBKOW KIaBuLL QWERTY/MLYKEH;

T

4.00




n/n

HanmeHoBaHue
obopynoBaHus
{PBIO)

KpaTkue npyMepHbie TeXHUYecKue xapakrepuctuku (PBIO)

Enou-
HULAa
u3mepe-
HUA

Konn-
YyecTBO

Mogaepxka ctaHgapToB 6ecnpoeogHon cea3u: 802.11a/b/g/n/ac; lNpoussoguTensHOCTL NpoLeccopa
(sHaueHne nokasarensa «CPU Mark» no Tecty «Laptop & Portable CPU Perfomance»
http://www.cpubenchmark.net/laptop.html): He meHee 5000 egunHul; Hannuve maHunNynaTopa Mbllb B
KoMNnekTe: Aa; YcTaHoBNeHHasa onepauncHHas cucTema ¢ rpachuyeckiM nosb30BaTensckuM UHTepecom,
CBEEHMA O KOTOPOM BKIMIOYEHbI B €AWNHBIA PEECTP POCCUNCKMX MpOrpamMm L1151 SNeKTPOHHBbIX
BbIYUCIIMTENbHbIX MalWH 1 Bas faHHbIX; YCTaHOBMNEHHLIW NakeT othncHOro nporpamMmmHoro obecneyeHuns,
COBMECTUMOTO C YCTAHOBMNEHHOW OnepaLuoHHOW CUCTEMON, CBEAEHNA O KOTOPOM BKITIOYEHbLI B eANHbLIN
PEecTp POCCUACKUX NPOrpamMm Ans 3MeKTPOHHbIX BbIMUCMMTENbHbLIX MallMH U 6a3 AaHHbIX.

3. HanmeHoBaHwue pasgena: "[dononHutensHoe o6opygoBaHue”

OO6pasoBaTenbHbIit
Habop No MexaHuKe,
MEXaTpPOHWUKE U
poboToTexHuKe

Habop npegHaszHayeH Ang nposefeHus yYebHbiX 3aHATUN 110 U3YHEHWUIO OCHOB MEXATPOHUKM U
POBOTOTEXHWUKM, NPAKTUYECKOro NpUMeHeHUsl Ga30BbIX 3N1EMEHTOB SNEKTPOHWKU U CXEMOTEXHUKN, a TakKe
Hambonee pacnpocTpaHeHHOW SNeMeHTHOM 6asbl U OCHOBHbLIX TEXHUYECKUX peLleHuid, MpUMEeHseMbIX Npy
NPOEKTUPOBaHUU U MPOTOTUMMPOBAHUU PA3NUNYHBLIX MHXEHEPHLIX, KUBEpPHETUYECKNX U BCTpaUBaEMbIX CUCTEM.
B coctaB Habopa AomKkHbl BXOAUTE KOMMAMAEKTYOLWME W YCTPOWCTBa, Obnajaroline KOHCTPYKTUBHON,
ANEeKTPUYEeCcKoW, annapaTtHon U NporpamMmMHON COBMECTUMOCTLIO Apyr ¢ Apyrom. B cocras Habopa ormkeH
BXOAWUTb KOMIMIEKT KOHCTPYKTUBHBLIX S3MEMEHTOB M3 MeTanna Ans cbopkn MakeTa MaHunynaynoHHoro pobota
1 KOMMNINEKT METANMUUECKUX KOHCTPYKTUBHbBIX aneMeHToB Ansi cbopku makeTa MobunsHoro poboTta. B cocrtas
Habopa [orKHbLI BXOAUTL NPUBOAA pa3nuYHoro Tuna: MoTopbl ¢ UHTErPUPOBAHHBIM UMW BHELWHUM AaT4YMKOM
NONOXEHWsl — He MeHee 2LUT, cepeonpuBof, BonbLUoi — He MeHee 4T, CepBOnNpuUBOL Marblii — He MeHee 21T,
NPUBOJA C BO3MOXHOCTLIO YNPaBIeHUs B LIArOBOM peXxuMe — He MeHee 2wT. B coctae Habopa JormkHbl
BXOAWTL 3NeMeHThl Ana cBopkM BakyyMHOro 3axeara: BakyymMHas npucocka — He MeHee 1T,
9NeKTPOMAarHUTHLIM KnanaH — He MeHee 1LUT, BakyyMHbIN Hacoc — He MeHee 1wT. B cocTtae HaBopa gomkHa
BXOOWTL dNEMeHTHaa 6a3a Ansa NpoTOTUNMPOBaHWA: nnaTa Ana 6ecnagyHoro NPoTOTUNMPOBAHKUA, KOMIMNEKT
NPOBOAOR Pa3nWYyHOro TVNa W ANWUHbLI, KOMMNIEKT Pe3UCTOPOB, KOMMNMNEKT CBEeTOAUOAOB, CEMUCErMEHTHEIN
nHavkaTop, aucnnei XKK- tuna, KHOMKA — He MeHee S5LUT, NOTEHUMOMETPLI — He MeHee 3WT, WHMpaKpacHbI
naTymK - He MeHee 31T, YNbTPa3ByKoOBOW AaTYMK - HE MeHee 3LWT, AaT4uK TemnepaTypbl - He MeHee 11T,
naTyMK OCBELLEHHOCTU - He MeHee 1wT, Mmoaynb Bluetooth — He meHee 1wT, mogynes UK-npuemHuka — He
meHee 1T, mogynbs VIK-nepegatymka B BUAE KHOMOYHOIO NyrnbTa yrpasneHns — 1T, akkyMmynsTop — He
MeHee 1T, 3apaaHoe YCTpoNCTBO — He MeHee 1wT. B cocTae Habopa AoMmKeEH BXOAUTL MyMbTUAATUMK AN
n3MepeHns TeMnepaTtypbl ¥ BAEXKHOCTY OKpyXatoLlel cpedbl — He meHee 1wT. MynbTnaaTiuk JormKeH
o6ragaTe BCTPOEHHBIM MUKPOKOHTPOMNMEPOM (TAKTOBAA YyacToTa - He MeHee 16 MITU, WwuHa faHHbIX — He
MeHee 8 K6auT), nHtepchercamu AN NOAKITHOYEHUA K BHELIHUM YCTPOWCTBaM: LMMPOBbLIe U aHaloroBble
nopTel, 1-wire TTL, pazbem Tuna RJ. B coctae HaGopa JomkeH BXOAUTL KOMMMEKT YHUBEPCalbHbIX
BbIMUCIIMTENLHLIX MOAYMEN, NpeacTasngamx cobo 6asopyo NNaty, NaaTy paclupeHnst Ansa ceTeBoro

LT

2.00




n/n

HaumeHoBaHue
obopynoBaHusa
(PBMNO)

KpaTkme npuMepHblie TexHuveckue xapakrepuctuku (PBI1O)

Eou-
HUUa
u3mepe-
HUA

Konn-
YecTBO

B3aUMOENCTBUS 1 NNaTy NOAKIOYeHUs CUNOBOW Harpyaku. Bxoasimne B KOMNIEKT YCTPOUCTBA A0MKHbI
06nagaTh OQHOBPEMEHHOMN KOHCTPYKTUBHON, BMIEKTPUUECKON, annapaTHoOi U NporpaMMHOf COBMECTUMOCTbIO
npyr ¢ apyroMm. basosas nnara yHWBEpCaibHOro BbIYMCNNTENBHOrO MOAYNA AOMMKHA NpeacTaenaTe cOOoN
nporpamMupyemMslii KoHTponnep B cpeae Arduino IDE unu aHanornyHelx cBobo4HO pacnpocTpaHaeMbIX
cpenax paspaboTkv. Basosas nnarta domkHa obnagath BCTPOEHHBIMK MHTEpdecaMm ANA NOAKNIYEHUS
LiOpOBBIX M aHAIOrOBbIX YCTPOWCTB, BCTPOEHHbIMM uHTepchericammn USB, UART, 12C, SPI, 1- wire TTL,
Bluetooth, WiFi. [MnaTa paclumpeHus gomxHa obecneynsaTb BO3MOXHOCTE NOAKMOYEHUSA YHUBEPCANBHOIO
BbIYMCIUTENEHOIO MOAYNA K ceTu nocpeAcTBoM uHTepdpelica Ethernet. [naTta paclunpenus gonxHa
obnagate NopTaMn BBOAA-BLIBOLAA AN NOSKITHYEHNS LPoBLIX 1 aHanoroBbiX YCTPoUcTe, uHTepdeic SPI n
BO3MOXHOCTBIO NOAKIIOYEHNS BHELUHEN KapTel namsaTtu. [lnaTta paclumpeHus 4ns NogKIoYeHns CUNoBoN
Harpysku gosmkHa obecneynBaTh BOSMOXHOCTb NPSIMOro NoAKiYeHns BHELWHEN CUMOBOM Harpysku, a Takke
perynupyeMoit Harpyskmn nocpeacteoMm PWM uHTepdeiica. B coctae Habopa JOMKEH BXOAUTL
nporpamMmypyemelid KOHTpornep, obecneyMBaroLLMii BOSMOXHOCTb OCYLLECTBNATL pa3paboTKy NporpaMMHOro
Koda, ucnonb3yst MHCTpyMeHTapuii cpef paspaboTtku Arduino IDE n Mongoose OS M A3bIKOB
nporpammupoBanus C\C++, JavaScript. [NporpamMmmupyembiin KOHTponnep AomkeH obnagaTts noptamu ans
NOAKNIOHEHNS LMD POBLIX U aHaNoroBbiX YCTPOWUCTB, BCTPOEHHLIMW NPOrpaMmMUpyemMbiMiA KHOMKaMK 1
ANEKTpPOMEXaHUYECKUMY MOAYNSMY ANS OpraHn3alun CUCTEMbI PYYHOT0 YNpaBneHnsi, BCTPOEHHbIMU
nporpaMMuUpyemMbIMu CBETOAMOAEMU ANS UHAKKALWK pabodero pexuma, BCTPOeHHbIMU uHTepdencamn USB,
USART, I12C, SPI, 1-wire TTL, ISP, Ethernet, Bluetooth, WiFi. B coctas Habopa fomkeH BxoguTs Mogyb
TEXHWYECKOTO 3PEHUS , NPEACTaBNIHOLWMIA COBON BEIMUCNUTENBHOE YCTPONCTRBO CO BCTPOEHHBLIM
MUKpOMpoLeccopom (Kom-eo aaep - He MeHee 4T, yactoTa agpa He meHee 1.2 ITu, o6bem O3Y - He MeHee
512MB, 06-eM BCTPOEHHO NaMaTu - He MeHee 8[6), UHTerpupoBaHHON KaMepoit (MakcumansHoe
paspelleHre BUAEONOTOKA, Nnepedaeaemoro no uHtepdpelicy USB - He meHee 2592x1944 en.) n onTuyeckon
cuctemor. Moaynb TEXHUYECKOTO 3peHUs A0MMKEH 06naaaTe COBMECTUMOCTLIO G PasnUyHbIMK
nporpaMMypyeMbIMI KOHTpOMNNepamu ¢ NOMOLLbI HTepdelicor - 1- wire TTL, UART, 12C, SPI, Ethernet.
Moaynb TeXHUYECKoro 3peHnss AomkeH obecnevymBaTth BbINOMHEHUE BCEX U3MEDPEHUIA U BbIYUCTIEHWNIA
nocpencTBOM COBCTBEHHbLIX BbIMMCIUTENBHBIX BO3MOXHOCTEN BCTPOEHHOro MuKkponpoueccopa. Moaynb
TEXHWYECKOTrO 3peHns [OoMmKeH obnagaTe BO3MOXHOCTBI0 KOMMYHUKALMKU C aHaNOrMyHelMIM MOGYNAMU
NnocpefcTBOM WKHEI HAa Base nocnefoBaTenbHOro UHTepdenca ¢ uensio gansHerwei nepefaym
pe3ynsTaToB U3MEPEHUI rpynnbl MOAYMeN Ha ynpaenawlee BeIYNCNIUTENBHOE YCTPOMCTRBO, MOAKMIUYEHHOE K
naHHON WuHe. Moayrb TEXHUYeCcKoro apeHus formKeH obecneynsaTbh HACTPOMKN PEXUMOB paboTh! -
HacTpoOWKy akcrnosuumy, Banarca 6enoro, LBeTopasHOCTHBIX COCTaBNAWMX, nnowaan obHapyKusaemomn
oBnacTtu nsobpaxkeHus, OKpyrnocTu obHapyxuBaemon obnacTtu nsobpaxkeHus, NonoxeHue
oBHapy:xuBaemblx o6nacTtei OTHOCUTENBHO APYr Apyra, MallvHHoe ofyJyeHue NapaMeTpoB HEMPOHHLIX CeTel
s obHapyKeHus obbeKToB, hopMy 1 3aKOOMPOBaHHbIE 3Ha4eHMA OBHapyKMBaeMblX MapkepoB Tuna Aruco,




Eoun-

Ne HavmeHoBaHue
vilks obopynoBaHus KpaTkue npumMepHble TexHUUYeckne xapakrepuctuku (PBIO) HUua Konu-
(PBI1O) u3mepe-| 4YecTBO
Hug
pasmMepbl 06HapYKMBAEMbIX OKPY)KHOCTEN, KBaApaToB U TPEYronsHUKOB, NapaMeTpoB KOHTPacTHOCTH,
pa3smMepoB, KPUBU3HBI 1 MOSIOKEHUsT pacnosHaBaeMblx NuHuN. Habop gomkeH obecneynBaTh BO3MOXKHOCTb
paspaboTkv Mogenu mobunsHoro poboTa, ynpaensemon B FPV-pexuMe nocpegcTsom rnNporpamMmHoOro
oBecneyeHUs ans nepcoHansHoro KoMnbTepa u MobuneHbeIx yeTpoiicTB Ha 6aze OC Android unm 10S,
06EeCNeynBaIoLLIEro BO3MOXHOCTb YNPaBieHns MoBUNsHbIM poBoToOM U BCTPOBHHBIM MaHUMYISTOPOM
nocpeacTBoM rpaduyeckoro uHTepdelica, BKYatLmmM B cebs Habop KHOMOK v nepeknovaTenei,
MKOMCTUK, 0BnacTs Ana oTobpaxeHus Bugeo. Habop gomkeH obecneynBaTte BO3MOXKHOCTL U3YYeHUs OCHOB
pa3paboTky NporpamMMHbIX U annapaTHbIX KOMMEKCOB MHXEHEPHbIX cucTeM, pelleHni B cpepe "HTepHeT
Belen™, a Takke pelleHuit B 06nactn poboTOTEXHMKN, NCKYCCTBEHHOIO MHTENNeKTa 1 MalnHHOro obyYeHus!.
B coctae Habopa AomKkHO BXOAWUTE Nocobre no nay4yeHnto OCHOB 3NEKTPOHWUKN U CXEMOTEXHWKU, PEeLLIeHin B
cchepe ""UHTepHeT Bewen™, paspaboTku U NpoToTUNVPOBaHUID Moaenei poboTos. B coctas Habopa AOMKHO
BXOAWTb NocoBue no naydeHuo 0CHOB pa3paboTky CUCTEM TEXHUYECKOIO 3pEHUst U 3NeMEHTOB
MCKYCCTBEHHOIO MHTENnekTa."
[LItaTue nabopaTopHbIii xumudeckuin  Yawka MNetpn  Habop MHCTpYMEHTOB NpenapoBarnbHbiX (MUHLET,
KoMrineKr nocygs! 1 CKanbnenb, urna rnpenapoBasnbHasi, CTEKN0 NpeMeTHoe, CTeKNo nokposHoe) Jlokka Ana ckuraHus
bBopyI0BaHIS ANA gewecte Crynka chapcoposas Ne1  [Mect Ne1  BbinaputensHas yawa Ne1  ®nakoH Anst XpaHeHus
TBepabIx peakTueos (50 mn) ®nakoH Ans XpaHeHUs pacTBOPOB PEaKTUBOB C KPbILLKaMy KanesrbHuLamm
prEHIMBERIR OTBITOR  IMuobume MX-14 MpoBupka MX-16 [MpuBop ans nonydeHusa razoe  CnupTtoBka [optovee gns T <
(chuauka, xumus, pogHp y p
Brionons) cnupToBok (0,33 n) es:(_u%_u_ (100 wT.) xo:@m‘xoxs;moxmn 50 mn  [Mano4yka cTeknsHHas (C pe3nHoBLIM
HakoHeYHUKoM)  MepHbIV LMnuHap (NnacTukoeblil) 25 Mn BopoHka creknsiHHas B-36 (manas) CrakaH
cTeknaHHbIi (100 M) [asooTBofHan Tpyodka (rvbkasn)
OBpazoBaTenbHbIn HaBop AomkeH ObiTk NpeaHasHayveH ans nayvyeHus poboToTEXHUYECKMX TEXHONOMMN,
OCHOB UHAOPMALIMOHHBIX TEXHOMNOTUI 1 TEXHOMOMMIA NPOMBILLSIEHHOW aBTOMaTU3aLIMK, a TaKkKe TEXHOMOrUit
i NpPOTOTUNUPOBAHWUA U aaaUTUBHOIO NPOM3BOACTBA. B cocTaB Habopa AOMmKHbLI BXOAUTL KOMMNEKTYIoLNe v
ObpasoBatenbhbil | orhicrea, oBnagatoLLme KOHCTPYKTHBHOM, annapaTHOi v NPorpaMMHON COBMECTUMOCTLIO APYT C APYTOM.
Habop Ans USYHEHUS [ty KomnnekT KOHCTPYKTUBHBIX SMEMEHTOB U3 METANNA 1 NNAcTUKa AN CEOPKM MOAENE MaHAMYNALMOHHbIX
MHOTOKOMMOHEHTHBIX G105 ¢ yrnosoit kuHeMaTuKoiA, NNockonapannensHoii kuHemaTtukoil, Delta-kuHemaTtukoir. 2)
POBOTOTEXHUHECKUX 1116 nekTyanbHBI CEPBOMOAYMb C UHTErPUPOBAHHOI GUGTEMON YNPABNEHIS - HE MEHEE 7LLT. W 2.00
CAREE N CepsomMofysib AomkeH o6rnanaTts MHTerpupoBaHHoI cucTeMold ynpasneHvs, obecnevvsarlLein obpaTHyo
MEHUMYNAUNAOHHBIX  |opasp unu KOHTPOIL NapaMeTpPoB - NOMOXKEHNE Bana, CKOPOCTb BpalUeHusl, Harpyaka NpuBoaa, a Takke
pobotos oBecneynBaoLlell BO3MOXHOCTL MOC/edoBaTensHOro NogkioYeHns Apyr ¢ APYroM 1 ynpasnieHus

IcepBOMOOYTIAAMU MO NOCreAoBaTeNEHOMY NOMYAYNNeKCHOMY aCUHXPOHHOMY MHTepdency. 3)
PoBoToTeXHUYECKUIA KOHTPOoNNep, NpeacTaensAoLmui coboil MogyneHoe YCTPOMCTBO, BKIovaroLlee B cebs
OAHOMMATHBLIA  MUKPOKOMMNBHTEP ANS BHINONHEHNUsT CIOXHBIX BbIYUMCIUTENbHbIX onepauuii, neputepuiiHii




n/n

HaumeHoBaHue
oGopyaoBaHua
(PBIO)

KpaTkue npumMepHbIe TeXHUUYeCKue xapaktepucTuku (PBIMO)

Eaoun-
HULA
uamMmepe-
HUA

Konu-
yecTBO

KOHTpOSNEep Ang yrnpasneHns BHEWHUMY YCTPOUCTBaMM W NAaTy pacluMpeHns 48 NOAKITIYEeHUS BHELLHNX
yctporicTe. Moaynu po6oToTEXHUYECKOro KOHTpONnepa AoMKHLl 06naaaTs OAHOBPEMEHHOM KOHCTPYKTUBHOM,
annapaTHOW 1 NMPorpaMMHON COBMECTUMOCTLIO APYr ¢ ApyroM. PoB0oTOTEXHUYECKUIA KOHTPONNED AOMKEH
YOOBMNETBOPATL TEXHUYECKUM XapaKTepncTMKaM: KOM-BO S4ep BCTPOEHHOro MUKPOKOMMNLIOTEpa - He MeHee 4,
TakToBag yacToTa agpa - He meHee 1,2 'Tu, o6bem O3Y - He MeHee 512 M6, Hanwuue UHTepdelicos - SPI,
12C, 1-wire TTL, UART, PWM, undposble - He MeHee 16 LT 1 aHanoroBele NOPTbl - HE MeHee 8 WT A4ra
NOAKIIOYEHMS BHELUHWX YCTPOWCTB, BCTPOEHHbLIA MUKpodoH, a Takke WiFi unu Bluetooth ans kommyHukaumm
CO BHELLHWMW ycTponcTBamMu. PoboToTexHMYeCKMiA KOHTpOonep AomkeH obecneynBaTe BO3AMOXHOCTb
nporpaMMupoBaHUs ¢ MOMoLLLO cpeacTe a3sikos C/C++, Python n ceo6ogHo pacnpoctpaHsemolt cpeapl
Arduino IDE, a Takke ynpasneHusi Mogensimu poboToTexXHUYECKMX CUCTEM C nomoLbio cpeabl ROS. 4)
[porpaMmMupyemslii KOHTPONNEP - He MeHee 1wWT. MNporpaMMUpyeMbIi KOHTPOMep QOMKeH NPeacTaBnsaTh
COB0I BbIYMCIUTENBHBIA MOZYNbL, 06NagawmnM LuPOBLIMU NOPTAMK - HE  MeHee 8 LUT WU aHanoroBbLIMu
nopTamu - He meHee 16 W, nHtepdericamu UART, 12C,SPI, TTL, a tTakke mogynem 6ecnpoBogHoi cBasu
Tuna Bluetooth nnv WiFi ana cosgaHusa annapaTHO-NporpamMMHLIX pelleHuia u ""yMHbIX/cMapT™'-ycTponcTe
nns paspaboTkv pelweHuid ""MHTepHeT Bewen™. 5) lNnata pacluupeHrs NporpamMMpyemMoro KoHTpornepa —
He MeHee 1wrT. [nara pacwmperus gomkHa obecrneynsaTb BO3MOXKHOCTE NMOAKITIOYEHUS YHUBEPCANLHOMO
BLIMUCININTENBLHONO MOAYNSA K ceTu nocpencTeom uHTepdpeica Ethernet. MNMnata paclwumpeHus fgomkHa
obnagatb nopTamu BBOAA-BLIBOAA AN NOAKNIOYEHWS LM POBLIX U aHanoroBbiX yCTpocTB — He MeHee 40
LT, UHTEpchenc SPI n BOZMOXHOCTBIO NOAKMIOYEHNS BHELWHEW KapTel namaty. 6) Moaynb TexHuyeckoro
3peHus, NpeacTaBnawoLLmMi cobol ycTpoicTeo Ha Base BLIMNCIUTENBHOTO MUKPOKOHTROSINEPE U
MHTErpUpPOBaHHON Kamepsl, obecnevynBaloLLiee pacno3HaBaHue NPoCTelLnX N30BpaXkeHUn Ha Moayne 3a
CYET CODCTBEHHbBIX BbIYUCIUTESbHBLIX BO3MOXHOCTEW - He MeHee 1WwT; Mogynb TeXHUYECKOro 3peHust AoMmKeH
obecneymBaTh BO3MOXHOCTbL KOMMYHUKaLMW C aHaNOorMYHb6IMWU MOAYNSMI NOCPEACTBOM LWWHLI Ha 6ase
nocnegosaTefleHOro MHTepdeiica ¢ Lenbio AansHelllei nepeaayn pesynsTaToB U3MEPEHUIA rpynnbi
MOZYMNen Ha ynpaBnaioLLee BLIHUCNUTENLHOE YCTPOUCTRO, NOAKIIYEHHOe K AaHHOW WwuHe. Moaynb
TEXHUYECKOro 3peHuns fdomkeH obecneynBaTe BO3MOXHOCTE OCYLLECTBNATE HACTPOWKY MOAYNSA TEXHUYECKOro
3peHus - HacTPOVIKY akcnoauumuy, banaHca 6enoro, LBETOPa3HOCTHLIX COCTARMAKLIMX, NoWaaAu
obHapyxuBaemoit obnactu nsobpaxeHus, okpyrnocT obHapyxueaemoin obnact nzobpaxeHus, NONoKeHue
o6HapyxuBaembix obnacteit oTHocMTENLHO Apyr Apyra. Mopgynbs TEXHUYECKOro 3peHus AoIMKeH
obecrneyrBaTh BO3MOXHOCTb HACTPOWKM Ha OAHOBPEMeHHoe obGHapyxeHne He MeHee 10 pasnuyHbIX
OOWHO4YHBLIX OBBLEKTOR B cekTope ob3opa, nbo He MeHee 5 cocTaBHLIX 0OLEKTOB, COCTOAWMX U3 HE MeHee 3
pPasnuyHeIX rpatuyecknx NPYMUTUBOB. Mopyrb TEXHUYECKOro 3peHUs OOMKeH 06nagaTh BCTPOEHHLIMI
nHTeppercamm — USB, UART, 1-wire TTL, 12C, SPI| ansg koMMyHUKaUUIM CO BHELUHWMMU NOAKTIOYaeMbIMU
ycTpovicTeamu. 7) B coctaB Habopa A0mkHEI BXOOUTL LMPOBLIE MHPOPMALIMOHHO- CEHCOPHBLIE MOAYIH,
npegcraenawowme cobol yeTpocTea Ha Base nporpaMmMuUpyemMoro KoHTponnepa u uaMepuTensHoro
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anemMeHTa. Lindposol Mogyne fomkeH obnagaTte BCTPOEHHLIM MUKPOKOHTROMMNEPOM (TakToBas yacToTa - He
MeHee 16 MU, WWHa aaHHLIX — He MeHee 8 KBaiiT), nHtepdeitcamm Ang noaknioueHnsa K BHELHUM
yCTpoiCcTBaM: LMPPOBLIE U aHanoroBeie NopTel, 1-wire TTL, pazkem Tuna RJ. Ludposoi Moayns QormKeH
obecrneunsBaTb BO3MOXHOCTb KOMMYHUKALUUW C aHANOrMYHLIMU MOAYNAMM NOCPEACTBOM LWMHBLI HA Gasze
nocneaoBaTensbHOro MHTepdenca ¢ Lenbio JanbHehllen nepejadn pesynbTaToB U3MepeHUiA rpynibi
MOAYNen Ha ynpasnsioLLee BbIMUCIUTENBHOE YCTPOUCTBO, NOAKMIOYEHHOE K AaHHON WiHe. B cocTtas Habopa
[OJHKHO BXOOWUTb: LIMOPOBOI MOAY b TAKTOBOW KHOMKW — He MeHee 3T, uucthpoBol Moaynb cBeToanona — He
meHee 3T, UMpoBoil MOAYNb KOHLIEBOrO NpepbiBaTens — He MeHee 3T, UMhpoBoi Modynb AaTyuka uBeTa
— He MeHee 1wT, undporoii mogyns RGB ceeToanoga — He meHee 1wT. 8) B coctas Habopa A0mKHbI
BXOAWTL 3NEeMeHTLI 4rs cOopkM BakyyMHOIo 3axeata: BakyymHas rnpucocka — He MeHee 1w,
QNEeKTPOMAarHUTHEIN KnanaH — He MeHee 1T, BakyyMHbIA Hacoc — He MeHee 1wT. 9) B coctaB Habopa
normkeH BXoauTk Y4eOHbIA KOMIMIeKT, BrknoYawLwmin B cebs yuebHoe nocobue, Habop BUBNMOTEK TPEXMEPHbIX
ONEMEHTOB ANA NPOTOTUNUPOBAHWUA Moaenell MaHWNyNAUNOHHLIX pobOTOB, a TakKe NporpaMMHoEe
obecneveHue aAna paboTsl ¢ Habopom. MNporpammHoe obecnedyeHne AoMmKHO obecnevnsaTth TPEXMEPHYIO
BM3yanusaumnio Moen MaHunynsauvoHHoro pobota (C yrnoBoi, nrockonapannernsHon U genbTa-
KvHemaTuKowm) B npouecce paboTel, obecne4ynsats NOCTPOEHWE NPOCTPAHCTBEHHON TPAEKTOPUN ABMKEHUSA
MCMNOMHUTENBHOMO MEXaHU3Ma MaHUMynaLuMoHHOro poboTa, BO3MOXHOCThL 3a1aHWSA MOocneoBaTernsHOCTH
TOoYeK ONns NpoXoXaeHUs Yepes HUX NCNONHUTENBHOMo MeXaH1u3mMa MaHunynaLnoHHoro poboTa.
MNporpammHoe obecneyeHne 4OMKHO OYHKLMOHNPOBAaTb, Kak B OTAENbHOCTA B BUe Cpefsl MOAeNMpoBaHus,
Tak U B peXxvMe MOHUTOPUHra B peanbHOM BPEMEHW Npy NMOAKMNo4YeHUM MoOgEeNn MaHUnynsaTopa nocpeacTeoM
poboToTexHuyeckoro koHTponnepa. [NporpamMmHoe obecneyeHue JormkHo obecneynsaTs BO3MOKHOCTL
NOCTPOEHUS rpadUKoB 3a4aHHbIX U TEKYLUMX 0B0BLLEHHBIX KOOPOUHAT MaHUNYMAUUOHHOro poboTa, rpatukos
3Ha4YEHWN CKOPOCTEN U YCKOPEHUS, rpachMKoB pacyeTHbIX 3HaYeHuih Harpysku. MNporpammuoe obecnedyerHue
[OJDKHO NO3BONATL 3a[aBaTh MocnenoBaTeribHocTb NepeaBuKeHut MaHUnynaTopa nocpeacTsomM Habopa
KomaHA B BrioyHo- rpachuyeckem wHTepdeice. YdebHoe nocobue OOMKHO CoaepkaTh MaTepuarns! no
paspaboTKke TpeXMepHLIX Moaenel MobunsHbIX poboToB, MaHUNYNSALMUOHHBIX POBOTOB € Pa3NUYHbLIMU TUNAMMK
KuHemaTukv (yrnoBasi KWNHeMATUKa, NNocko-napannensHas KuHeMaTuka, AenbTta-kuHematuka, SCARA unu
pbl4axHas kuHemaTuka, nnarcgopma Ctioaprta 1 T.1.), UHCTPYKLWK MO NPOEKTVPOBAHUIO poBOTOB, UHCTPRYKL MK
1 METOAMKN OCYLLECTBINEHUS UHXEHEPHBIX PACYETOB MNPKY MPOEKTUPOBaHUN (PACHETHI HArPY3KU M MOMEHTOR,
pacyeT MOLWHOCTU NPMBOAOB, pacyeT NapameTPoB KNHEMaTUKL U T.M.), UHCTPYKUMKM No pazpaboTKke cucTem
ynpasiieHns U nporpammHoro obecneyeHusa ang ynpaeneHusa pobotamu, MHCTPYKUMWM 1 METOAMKN MO
paspaboTke cucTem ynpasrieHWUs C aneMeHTaMy UCKYCCTBEHHOMO MHTENJIeKTa U MallnHHOTo 0ByYeHns.

O6pasoBaTenbHbIi

KOHCTpPYKTOp AnA

PoboToTexHudeckuii Habop npegHasHaveH Ans U3y4eHnss OCHOB poBOTOTEXHUKM, OeTanen, y3nos 1
MEeXaHU3MOoB, HEOBX0AUMBIX Arg co3daHnsa poboToTeXHUYECKKUX yeTpoicTB. Habop npepcrasnser cobon

LT

2.00
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NPaKkTUkK BIOYHOTO  [KOMIMIEKT CTPYKTYPHLIX 3NEMEHTOB, COEAUHWTESLHBLIX SMIEMEHTOB U 3MEKTPOTEXHUYECKUX KOMMNOHEHTOB.
nporpamMmupoBaHna ¢ [Habop nossonser NpoBOAUTL SKCNEPUMEHTHLI MO NpeaMeTY huauka, cosaaBaTh U NporpamMMmupoBaTh
KOMTMSIEKTOM AaTHMKOB [cOBMpaemMbie MOAENn, U3 KOMIMOHEHTOB, BXOASLMX B €ro cocTaB, paboyne Moaeny MobuibHbIX 1
CTaLMOHapHLIX POBOTOTEXHUYECKUX YCTPOMCTB C aBTOMATWU3MPOBaHHLIM YNpaBrneHueM, B TOM Yucre Ha
KONECHOM U I'YCEHUYHOM X0y, 8 TakKe KOHCTPYKLWNIN, OCHOBaHHbIX Ha MCNOMb30BAHUU PA3MUYHbLIX BUOB
nepeaaq (B ToM Yncne YepBsavHbIX 1 3ybUaTbIx) a Takke pbldaros. BcTpoeHHsle GecnpoBofHble ceTesble
pelweHns (Wi-Fi n Bluetooth), BoamoxkHocTs uHterpaumm ¢ 6ecnnatHsiv obnavnsiv MO, obecneunearT
BO3MOXHOCTb MPaKTUYECKOro N3yyeHust TeXHOSOMIA MHTEPHETa BELLEe 1 OCHOB UCKYCCTBEHHOIo MHTeseKTa.
ObecrneunsaeTca BO3MOXKHOCTL 06BbeAVHEHNS] HECKOIbKUX POBOTOB, COBPaHHbLIX U3 MOA0BHLIX HAGOPOB, B
rpynmnel ¢ ceTeBblM B3anmodencTeuem. lpegycMoTpeHa onuuoHansHas BO3MOXHOCTL pacluMpeHmns
AONOITHUTENBHEIMM KOMMNOHEHTaMU (He BXOOALMMK B CTAHOAPTHY KOMMNEKTauuio), No3BossoWLyMM U3yyaTth
TeXHU4ecKoe 3peHne 1 NpoMbILLINeHHYo poboToTexHKy. [NpenycmoTpeHa BO3MOXHOCTL paboThl Habopa ¢
onoNHUTENLHLIMK 06nayHbiMu cepsucamu. pegycMoTPeHbl MUHUMYM [Ba NPOrpamMmMUpyembIxX
KOHTpOMiepa B NNacTUKOBLIX Koprycax, No3BoNaLLMX OAHOBPEMEHHO co3MlaBaTh 2 BapuaHTa po6oTos
pasnuYHoOro HasHauYeHus, UMEerLLMX BO3MOXKHOCTL paboThl Kak B MOTOKOBOM PEXVMeE, TaK U aBTOHOMHO;
NO3BONALWX peanua3oBaTh obyueHe NporpaMMUPOBaHUIO B HECKOSIbKMX Cpeaax paspaboTku Ha pas/iMyHbIX
A3bikax (kK npumepy, B cpeaax Mblock, Arduino IDE, Ha sisbikax Scratch, C, Python, micro Python). Kak
MUHWMYM OJWH U3 KOHTPOINNEPOB UMEET BCTPOEHHYID ONepauuoHHyo CUCTEMY, BCTpoeHHble Wi-Fi u
Bluetooth, nopT Anga nogkntoueHns NnocnefoBaTeNlbHO COEAMHAEMbIX BHELIHUX YCTPOWCTB (He MeHee 20
OAHOBPEMEHHO NoAKIoYaeMblX YCTPOUCTB). Kak MUHUMMYM OOWH U3 KOHTPOSNEPOB UMEeT BO3MOKHOCTL
OAHOBPEMEHHOI 3anucn He MeHee 8 Nporpamm, ¢ BO3MOXHOCTLIO NepeknoveHua Mexay HUMn. Kak
MWHUMYM OOVH U3 KOHTPOINEPOB MMEEeT NOoMHoUBEeTHbIK aucnnent (IPS), no3Bonsiowuii BbIBOAUTh [aHHbIe G
naTinKoB B Buae Tabnuu 1 rpaduKoB, a Takke co3gaBaTb BCTPOEHHbIE B KOHTPONNEpP BUAEOUTpbI.
Konm4yecTBo CEeHCOPOB M UCMOSTHUTENBHbBIX YCTPOICTB, BCTPOEHHLIX B O[IUH 13 KOHTPOMNNEpPOB, - He MeHee 10
wt. Obulee konMMYecTBo aneMeHTos B Habope He MeHee 400 LT, B TOM Yucrie NoAKoYaeMsle MOgyn: -
Bluetooth Moaynb, - ABOMHON AATYMK NUHMKM, - YNIBTPA3BYKOBOM AaTYMK PACCTOSHUS, - AaT4YvK LUBETa, -
AaTynK KacaHus anekTpomexaHudeckui, - IR mogynb, - MOTOP MOCTOSIHHOTO TOKa C peayKTOpoM — He MeHee
2 WUT., - CcepBoOmpuBO4, - NYSbLT AUCTaHUMOHHOrO ynpaeneHus IR. Habop fomkeH BbiTb YKOMNNEeKToBaH
akKymynaTopHbiMi 6atapesmu. MNMporpammHoe obecnevyeHune, ycnonsayemoe A5 NporpaMmmMmupoBaHis
cobupaemMblx poBOTOTEXHUYECKUX MoAenel U YCTPOUCTB, AOMKHO BLITh AOCTYNHO Ana 6ecnnaTHoro
cKayuBaHua U3 ceTu VIHTEpHET U nocneAyLwero UCnosb30BaHus.

Habop OI/Erd Habop fomkeH cocTosATb M3 7 KOMMITEKTOB 1 NPeAHa3HavyeH A5 BLINONHEHUS 3KCNepUMEHTarbHbIX 3a30aHui
(dbmzuka) rocyfapCTBEeHHOW NTOroBOI aTTecTauun no obpasoBartesbHbIM NporpamMmmMam oCHOBHOro obLiero obpasosaHus

B (hopMe OCHOBHOIO rocyAapcTBEHHOIO ak3aMmeHa (O3) no uauke B COOTBETCTBUM CO crneundukaLme

wT

4.00
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KOHTPOMbHEIX UBMEPUTENELHLIX MaTepuarnos, YTeepxaeHHol heaepanbHbiM rocyiapcTBEHHbIM BI0mKeTHbIM
Hay4HbIM yipexaeHuem «deaepanbHbiit MHCTUTYT Neaarorudeckux uamepenuiis (GrEHY «dUMy). B
Habop BXOAAT B TOM YKCNe CreaytoLne nsmepuTenbHble npucnocobenns 1 yyeGHoe 06opyaoBaHie: *
BECHI OSIEKTPOHHBIE  * USMEPUTENbHBLIN LIMMUHAP * CTakaH NacTUKOBbLIA * AMHAMOMETPLI * Bpycku * Groku
* TPY3bl * MPYXWHbI = cobupatoLliasn u pacceviBalollas MH3bl * WTaTuB

Habop OI'3/Ers
(xmumms)

B Habop exoaaT Beckl nabopaTtopHble anekTpoHHbIe 200 r, cnnpToBka nabopartopHasi, BOPOHKa KOHUYecKas,
nanokka creknaHHasn, npobupka MX-14 (10 wryk), crakaH sbicokuii ¢ Hocykom BH-50 ¢ MeTkom (2 wiTyku),
UAMMHAP M3MEPUTESbHbIN 2-50-2 (CTEKMAHHBIN, C NPUTEPTON KPBILIKOW), WTATUB AnS Npobupok Ha 10 rHéas,
3a)KUM NPOBMPOYHDIN, LinaTenb-noxeyka (3 WTyku), Habop hrakoHOB ANsi XpaHeHNUs pacTBOpPOB M peakTUBOB
(o6vem chnakoHa 100 mn - 5 kKOMANEKToB No 6 WTyK, 06beM drnakoHa 30 M - 10 KOMAMEKToB Mo 6 LUTYK),
UMNWHAP NSMEpUTENbHBIN G HocukoM 1-500 (2 WwTyku), cTakaH Bbicokuit 500 Mn (3 wryku), Habop epluei ans
MbITbSI NOCY /B! (€L AN MbITbS TPOBUPOK - 3 WTYKW, €pLU ANS MbITbA KOMG - 3 WTyKK), Xanart 6enbii x/6 (2
LUTYKU), NEPYaTKMA PE3MHOBbIE XMMUYECKIE CTOMKUE (2 LITYKN), O4KU 3aLUUTHBIE, hunbTpbl BymakHsie (100
LUTYK), roptoyee Ansa cnuptosok (0,33 ). B coctas Habop BXOAAT peakTUBbI: arMOMUHUI, XKeneso, cornsHast
KuCnoTa, MeTuioparx, eHondranenH, aMmmnak, nepokeia Boaopoaa, HUTpaT cepebpa u apyrve; B obielt
CITOXHOCTM - 44 pa3nuyHbIX BELLECTB, UCMONb3YeMbIX A COCTABNEHUS KOMIIEKTOR PeakTUBOB Npy
MPOBEAEHNN JK3aMEHALVIOHHbIX 3KCMEPUMEHTOB MO KYPCY LLIKOMbHOM XML

wT

4.00

Mukpockon LutpoBoit

Tun Mukpockona: Bronoruyeckuii Hacaaka MUKpOCKona: MOHOKyrnsipHas HasHaveHune: nabopartopHbii MeTtop
uccriefoBaHus: ceeTnoe none Martepuan onTuku: onTUYeckoe CTekno YeenuieHue MUKpockona, KpaT: 64 —
1280 Okynsipei: WF16x O6bektusbi: 4x, 10X, 40xs (MoanpyxuHeHHsI) PeBonbBepHas ronoeka: Ha 3
obbekTMea Tun noAcBeTKN: 3epKarno wnu ceeToauon PacronoxkeHune nogcee Tk BEPXHSAA U HKHASA
MaTtepuan kopnyca: metann MpeameTHbIi cTonuk, Mm: 90 MicTounuk nutanus: 220 B/50 My Yucno
Meranukceneii: 1

T

6.00




MNpunoxexune 2 Kk npukasy [enaptameHTa
obpasoBaHus n Hayku KypraHckoi obnactu ot
No

«O6 yTBEpXKAEHMN nepeyHs obopynoBaHus,
pacxofHbIX Marepuanos, CPeACTB 00y4eHus
1 BOCMUTaHUA (MHOPaCTPyKTYPHOrO nucTa)
ANfA co3aaHusa 1 OyHKUMOHUPOBaHUS LIEHTPOB
obpasoBaHusi eCTecTBEHHO-HaYYHOM U
TEXHOIOMMYECKON HanpaBneHHocTen « To4ka
pocTa», pacrosioXeHHbIX B CENbCKOM
MECTHOCTU U MasibIx ropogax KypraHckoit
obnactuy

lNepeyeHb komMnekTos oGopyAoBaHWs A5 ocHalLeHus obLLeobpa3oBaTensHbIX opraHusauuii KypraHckon obnactu, Ha 6aze KoTopbix B
2023 rozly co3paloTcs UEHTPLI 06pasoBaHns €CTECTBEHHO-HAYYHO U TEXHOOMMYECKON HanpasneHHocTen « ToyKa pocTa»

Ne | HaumeHoBaHue HaumeHosaHue obuweobpazoBaTtenbHbIX FOpuaouyeckuii agpec MNepeyeHb Komnnektos obopynosaHus
n/m | MyHuuMnansHoro opraHusaLwii, Ha 6ase KOTOpbIX NNaHupyetcs | 06Lieobpa3oBaTensHON opraHusauny (no
oBpasoBaHus cosganue «LleHTpa «Touka pocta» ycTasy)
Ob6uieobpasoBatenkbHble OpraHn3aLmm, He SBNSILMEcH MaToKOMAIEKTHLIMM
1 Benosepckuii MyHULUMNansHoe KaseHHoe 641356, KypraHckas obnacrs, 1 Pazpnen «EcTecTBeHHO-Hay4Has
MYHMLIMNANLHLIRA obuweobpasoBaTtenbHoe yHpexagHne Benosepckuii paitoH, n. CTeknosasog, yri. HanpaBneHHOCTL»!
OKpYT «CTeknosaeockasn cpeaHan BapakcuHoi, 1. 8 1. Liudbpoeas nabopatopus no cumsuke
obLeobpagosaTenbHas LWKona» (yueHnueckasn), 3 LwT.
2 KeToBcKui MYHULUNAaNLHOE KaseHHoe 641313, KypraHckan obnactb, Ketosckuit 2. Lncbposan nabopatopus no xumuu
MYHULMNANBHbIA obLeobpa3zoBaTensHoe yupexasHe paiioH, c. KonecHukoso, nep. LUkonbHbIA, (yueHuueckas), 3 wr.
OKpyT «KonecHukoeckaa OCHOBHasa aom 2 3, _.._.Sﬂu—uowmﬂ_ DN@OUNHOUK& no Buonorum
obuiecbpasosaTenbHas Wkona» (yyeHnueckas), 3 Wr.
3 MyHULMNANbHoe KaseHHoe 641304, KypraHckas obnactb, KeToBckuit 2 Paspen «JononHutenbHoe o6opyaoBaHmue»
obLeobpasosaTensbHoe yupexaeHie palioH, 4. KoMmrnekT nocyzsl 1 06opyaosaHns ans
«KonTawesckan cpeaHss c. Konraweso, yn. MouTtoBas, A4. 23 YYEHUYECKVX ONBITOB (chuanka, Xumusi, Gruonorus),
obuieobpasopaTernbHas LWKona» 2w,
5. ObpazoBatencHbid Habop ANa U3yyeHus
MHOTOKOMMOHEHTHBIX POBOTOTEXHWYECKUX CUCTEM
4 MyHULMNansLHoe KaseHHoe 641320, KypraHckas obnactb, KeTosckuii i i s s Rl

06Le0bpasoBaTensHoe yupekaeHue
«HoeocnaopoBckas cpeHss

paiioH,

¢. Hoeaa Cupoposka, yn. Cagosas, gom 3

6. OBpasoBaTenbHbIii HAGOP Mo MexaHuke,
MexaTpoHuke 1 poboToTexHuKke, 1 WT.




obueobpazoeaTtensHas LWKona uMeHu 25
repoeB 12 norpaHn4Holt 3acTaBbi»

7. OB6pazoBaTenbHbLIA KOHCTPYKTOR AN NPakTUKK
6noYHOro NPOrpaMMMUPOBaHNS G KOMMNIIEKTOM
fatyukos, 1 wr.

5 "ocynapcteeHHoe BlopxKeTHOE 641327, KypraHckas obnactb, KeToBckuit
06LUeobpasoBaTensHoe yupexaeHue paitoH, n. Ctapsiii Mpocser, yn. Tomuna, | 8. Habop OI9/EMD (dusuka), 3 wr.
«CTaponpocseTckas Wkonay, uMelolee A.AT 9. Ha6op OT3/E3 (xumus), 3 wr.
MHTEpHAT 10. Mukpockon undgposoit, 6 LWT.
6 MULLKUHCKUiA MYHWULMNANBHOE Ka3éHHOoe 641072, Kypraxckas o6nacts, Muwkuxckuii | 3 Pasaen «Komnbioteproe o6opyaosahuen
MYHULANANLHGIA 06LIe0bpasoBaTensHoE yupexneHue palioH, ceno Bocxon, ynuua Caposas, 5B | 11. M®Y (npuHTep, ckaHep, konup), 1 wr.
OKpyr «Bocxofckan cpeaHsis 12. HoyTbyk, 3 wr.
obuieobpasopaTesibHas WKonay
7 MokpoycoBckuii MyHULMNanbHoe KazeHHoe 641542, KypraHckas obnacts,
MYHULMNArbHbIA o6Lieobpa3oBaTensHoe yyYpexieHue MokpoycoBckuii paitoH, ¢. CTaponepLlnHo,
OKpyr CraponeplunMHckas cpegHsis yn, LkoneHag, 22
obueobpa3sosaTtensbHas Wwxona
8 [NeTyxoBcKui MyHWLMNanbHoe BrompkeTHOE 641652, KypraHckas 0bnacTk,
MYHULUNANbHLIA obLeobpazoBaTtensHoe yupexaeHue MNeTyxoBckuin paiioH, c.CTpensbLsl,
OKpYr «CtpeneLkasn cpeHasn yn.OsépHaga,31
obueobpasoBarensHas LuKona»
9 MonoBUHCKMIA MyHUUMnansHoe obleobpaszoBaTensHoe 641770, Poccuiickan ®enepauyus,
MYHULMNanbHbLIA yupexpeHne «CyMKUHCKas cpenHsia KypraHckasa obnactb, MonoBuHcKuiA paioH
OKpyr obuieobpasoBartensHas WKona» c. Cymkn yn.Kpacugasi, 59
10 | NpuToBonbHsbIi MYHUUMNANLHoOe KaseHHoe 641403, KypraHckas obnacrts,
MYHULMNanbHbIGA obLieobpasoBaTensHoe y4ipexaeHne MputobonbHEIiA paioH, ceno Packatuxa,
OKpyr «PackaTtuxmHcKkan cpegHss ynuua LleHTpansHas, aom 4
obueobpasosaTensHas WKonay
11 LappuHekuit MyHULMNanNLHOE Ka3eHHoe 641810,
MYHULMNansHLIRA obweobpasoBaTensHoe yupexaeHue KypraHckas obnactb, LagpuHckuii paiioH,
OKpyr «KpacHoHUBUHCKan cpeaHsis ceno KpacHas Huea,
obulecbpasoraTtensHas Wkona ynuua Cagosas, o.17
WagpuHckoro paiioHa KypraHckoi o6nactuy
12 | Watposckuii MyHuuMnansHoe Ka3éHHoe 641981, KypraHckas obnacts, LLaTpoBcknii
MYHULIMNaNLHBLIA obleobpasoBaTenbHoe yupexaeHme MyHWULIMNanbHbIA okpyr, ¢, bapuHo, yn.
oKkpyr «BapuHoBckasn cpeaHan Mocenkosas, 0.27
obuweobpazoBaTenbHan WKkonay
O61eobpasoBaTenbHbIe OpraHuaaumny, AasnaoLecs ManoKoMNneKTHLIMKY
13 | AnbMeHeBCKUIA MyHULMNankHoe KaseHHoe 641141, KypraHckas obnacrtb 1 Pazpen «EcTecTBeHHO-Hay4Has
MYHULMNANbHLIA obulecbpasosarensHoe yupexaeHne AnbMeHeBCKWiA paiioH, ceno TaHPLIKYNOBO, | HaNPaBNEHHOCTbY:
OKpyr «TaHpbIKyNoBcKas cpegHaa ynuua CoseTckas, 12 1. Undpposasn naGopartopus no gusinke
obLeobpasosaTensHad Wkonay (y4eHn4eckasn), 2 WT.
14 | Cacbakynesckuni MYHULMNANbHOE Ka3eHHoe 641084, KypraHckasi o6nacTb, 2. Ludpbpoean naboparopust No XMMUK

MYHWULUNENbHLIA
OKpYyT

oBLieobpa3oBaTenbHoe yYpexaeHne
«KaMmbllWnHcKas cpeaHas
o6WweobpazoBaTensHas LWKonay

Cacdpbakynesckuin paioH, ceno KamsilwHoe,
ynuua Komcomonsckast, 27

(y4eHuqeckas), 2 wWr.
3. Uudpposas nabopatopus no Guonoriu
(yyeHnyeckas), 2 wWT.




2 Pazpen «[lononHutenibHoe o6opyAoBaHue»
4. KomnnekTt nocyae! U o6opyaosanua ang
YYEHWHECKUX ONnbITOB ((husnka, Xumus, Gruonorus),
1 wr.

5. O6pagzosaTenbHbiii Habop Ans usyyeHus
MHOTOKOMMOHEHTHbIX POBOTOTEXHUYECKNX CUCTEM
U MaHUNYNALMOHHBLIX poBoToB, 1 WT.

6. OBpasoBaTensHbii HaGop Mo MexaHuKe,
MEeXaTpoHUKe 1 poboTOTEXHUKe, 1 LT,

7. OBpasoBaTenkbHbIi KOHCTPYKTOP A/1A NpakTUKM
6104HOTO NPOrPaMMUPOBAHISA C KOMIIIEKTOM
aaryukos, 1 W,

8. Habop OI'3/EN3 (duauka), 2 wr.

9. Habop OI3/Er3 (xumus), 2 wr.

10. Mukpockon UuchpoBsoii, 3 wr.

3 Pazgen «KomnbioTepHoe o6opygoBaHue»
11. M®Y (npuHTep, ckaHep, konup), 1 WwT.

12. Hoytbyk, 2 wr.




