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IMPABUTEJILCTBO KYPTAHCKOM OBJIACTHU

JIEIIAPTAMEHT OBPA30BAHUS 1 HAVKHA KYPTAHCKOM OBJIACTH

ITPUKA3

oT / é : 09? . R A A Ne 7~J3 .9

r. Kypran

06 yTBepxaeHUn nepeyHsi 060pyaoBaHUs, pacXodHbIX MaTepuanos, CpeacTB
0obyyeHuA 1 BocnuTaHus (MHGPACTPYKTYPHOrO NIUCTA) ANs CO34aHUA U
byHKLUMOHUPOBaHMA LIeHTPOB 06pa3oBaHUs eCTECTBEHHO-HayYHOWU U
TeXHororn4yeckon HanpaeneHHocTen «Touyka pocTay, pacnonoXeHHbIX B CeNbCKOM
MeCTHOCTMU U Mankix ropogax KypraHckown obnactu

B uenax ucnonHeHus wmeponpusTuii Komnnekca Mep (QOPOXKHOM KapTbl) Mo
cosgaHnio 1M yHKUMOHMpOBaHUK B 0obLjeobpasoBaTenbHbIX  OpraHusauusx,
PacnosioXXeHHbIX B CENbCKON MECTHOCTU U Marblx ropofax KypraHckoi obnactu, LeHTpoB
0bpasoBaHnsi eCTeCTBEHHO-Hay4YHOW W1 TEeXHONOrM4eckon HarpasneHHocTel «Touka
pocta» B 2023 roay, yTBepxAeHHOW npukasoMm [lenapTameHTa o6pasoBaHUs U HayKu
KypraHckon obnactu ot 11.11.2022 r. Ne 1123 NPUKA3bIBAIO:

1. YTBEPAUTL

- nepedyeHb obopyaoBaHMsA, pacxodHbIX MaTepuanoB, CpeacTs obyuyeHus u
BOCNUTaHUA (MHGPACTPYKTYPHBLIA NUCT) ANA co3daHust U (PYHKUMOHUPOBAHMUA LIEHTPOB
obpasoBaHusi eCcTeCTBEHHO-Hay4YHOW W TEXHOMOrM4yeckol HanpasneHHocTen «Touka
pocTay, pacrnofioXeHHbIX B CENbCKON MECTHOCTU U Marnbix ropogax KypraHckoit obnactu
(npunoxeHwue 1);

- nepeYeHb KOMMNeKkToB obopyaosBaHus Ans ocHalleHusi obLieobpasosaTesnbHbIX
opraHusaumn KypraHckoit obnactu, Ha Gase koTopbix B 2023 rogy co34aloTCH LEHTPbI
oOpasoeaHusi EeCTeCTBEHHO-HAay4YHON W TEXHONOrMYeckoil HanpasneHHocTen «Touka
pocTta» (Npunoxenue 2).

2. KOHTponb 3a UCMONHEHNEM NpuKasa oCTaBnsio 3a coboi.

AvpekTop [lenaptameHTa 06pasoBaHns n Hayku
KypraHckoin obnactu A.B. Kouepos

KysesaHosa VpuHa BnagumuposHa
(3522) 46-18-42



Mpunoxenue 1 k npukasy JenaptameHTa
obpasoBaHusa n Hayku KypraHckoi obnacTu ot
73.600. RAOLB No 739
«OB6 yTBEpPX)KOAEHUN NEepeyHst 06opyaoBaHuUs,
pacxofHbIx maTtepuarnos, cpeacTs obyyeHus
1 BOCNUTaHusA (MHdPacTPYKTYpPHOro nucra)
AnNsA co3aaHusa n (PYHKLMOHMPOBAHUSA LIEHTPOB
obpasoBaHnsi eCTECTBEHHO-HAYYHOMN U
TEXHONOrMYEeCKoW HanpaeneHHocTer « Toyka
pocTa», pacnosioKeHHbIX B CESbCKOM
MECTHOCTU 1 Manbix ropogax KypraHckon
obnactu»

MepeueHb 06opyaoBaHUsA, pacXOAHbLIX MaTepuanoB, CpeACTB 0GyUYeHUsi U BOCNUTaHUA (MHPPACTPYKTYPHbLIN NMUCT) ANA cO3AaHUs U
¢hyHKLUMOHMPOBaHUA LEHTPOB 06pa3oBaHus eCTeCTBEHHO-Hay4YHOM U TEXHOJOMMYECKOoN HanpaBneHHocTen «Touyka pocTar,
pacnonoxeHHbIX B CeNIbCKOW MECTHOCTU U ManbIx ropoaax KypraHckon obnactu

Ne HanmeHoBaHue Ean-
....[ obopynoeaHus KpaTkue npumepHiIe TexHU4Yeckue xapakrepuctuku (PBIO) Huua Konu-
Uiz (PBIO) usMepe-| YecTBO
HUsA

HaumeHoBaHue HanpaeneHus: "O6opynoBaHue ansa obuweobpa3oBaTenbHbIX OPraHu3aumin, He ABMSAIOLWNXCA MaNoOKOMMNeKTHbIMKU"

1. HanmeHoBaHuve pasgena: "EctecTBeHHOHAYYHasa HanpaBneHHoCTb"

BecnposoagHoi MynbTuaaTuKK no husmke ¢ 6-10 BCTpOEHHbIMU aatunkamu:  Lindposoit aaTuvk Temneparypsi
C AuanasoHoM usmepeHus He yxe 4yem ot -20 go 120C  Lindbpoeoii gaTumk abcontoTHOroO AasneHus ¢
inana3oHoM uamepeHust He yxke yem ot O go 500 klMa [JaTyuk MarHMTHOro Nons ¢ AManasoHoM U3MEpPEeHus
Lucbposas He yxe yem oT -80 go 80 mTn [aTumk HanpsKeHUs C guanasoHamn U3MepeHus He yxxe Yyem oT -2 Ao +2B; oT
-5 fo +5B; o1 -10 ao +10B; o1 -15 go +15B [JaTymk Toka He yxe yem oT -1 ao +1A [laTyuk akcenepomeTp ¢
NaGOpaTORNS Fio 132 g; +4 g; #8 g OtpeneHble yctpoiicTea: USB ocuunnorpac He meHee 2 o 36,00
chuanke (y4eHudeckas) rokasaTenamm He MeHee ;mg..l g, 49, +8¢g il ycTp : cy P e
kaHana, +/-10 B Akceccyapbl: Kabens USB coeguHuTenbHblid  3apsgHoe yeTponcTBo ¢ kabenem miniUSB
USB Apantep Bluetooth 4.1 Low Energy KoHcTpykTOp Ansi npoBegeHus akcnepuMeHToB KpaTkoe
PYKOBOACTBO MO 3Kcrnyatauuu yudposoi nabopatopun [NporpammHoe obecneveHne MeTtogudeckue
pexomergauuun (40 paboT) Hanwdme pycckossblMHOrO cailta nogaepxkn Hanuyue Buaeoponukos.




No HaumeHoBaHue Eau-
i obopyaoBaHus KpaTkue npumepHble TeXxHU4eckue xapaktepuctuku (PBI10) HUUa Konu-
(PBIMO) U3mMmepe-| 4eCTBO
HUA
BecnpoBogHOM MYNbTUAATHMK MO XUMUK € 3-M5 BCTPOEHHbIMM AaTynkamu:  [atyink pH ¢ gMana3oHom
namepeHus He yxe yem ot 0 0o 14 pH [daTyunk anekTponpoBOAUMOCTU C AUana3oHaMu UBMEPEHUS He yxKe
Linchposas dem oT 0 go 200 mMkCm; ot 0 go 2000 mMkCm; oT 0 go 20000 mkCm  daTt4umk qwzzwum.@%z C AnanasoHom
naMepeHus He yxe yem oT -20 go +140C OtpgeneHble gatduku: [JaTyMk onTUHEeCKOW NNOTHOCTU 525 Hm
nabopaTtopusi nNo A . Kab USB e W3 o 6 iniUSB USB wr 36.00
XMW (yHEHUYECKaS!) kceccyapsl: Kabenb COeAVHUTENbHBIV  3apsAaHOe YCTPOUCTBO C kabesiem mini Apantep
Bluetooth 4.1 Low Energy Kpartkoe pykoBoACTBO Mo akcnnyataumu umdgposoin nabopatopum Habop
inabopaTopHolt ocHacTku [lporpammHoe obecrievyeHne MeToguueckue pekoMeHaauumn He meHee 40 paboT
Hanuuue pycckosiabiMHOro canTa NoanepkM Hanwyne BMOeoponmKkos.
BecnpoBogHoi MynbTMaaTYMK No 6UONOrMKn ¢ 5-10 BCTPOSHHBLIMKM AaTymkamu: [aTymk BNaXKHOCTU C
nuanazoHom uamepenus 0...100% [daTuuk oCcBELLUEHHOCTH ¢ AMana3oHoM M3MepeHusa He ke yem oT 0 oo
Lincbposas 180000 nk [artyuk pH ¢ guanasoHom uamepeHus He yxe dem ot 0 go 14 pH [atymk Temneparypbi ¢
InaBopaTopwsi Mo nuana3oHoM usmepeHust He yxxe vyem ot -20 go +140C [Jatumk TemnepaTypbi OKpyXaloLLieit cpefbl ¢
& - AVaNasoHOM USMEPEHUA He YXKe Yem OT -20 oo +40C Akceccyapbl: 3apsgHoe YCTPOWCTBO € xmmm:mg( T 36.00
(yueHUYecKas) miniUSB USB Apantep Bluetooth 4.1 Low Energy KpaTtkoe pykoBoACTBO no akcnnyaTtauum uudposoi
inabopatopun LudpoBas Buaoeokamepa ¢ MeTaNMMYECKUM LUTATUBOM, paspelleHne He meHee 0,3 Mnukc
[MporpammHoe obecneveHne MeToanyeckne pekomeHgaumm He meHee 30 pabot Ynakoeka Hanudue
PYCCKOSA3BIYHOrO canta NoagaepKki, Hanvine BMOeopoMKoB
2. HaumeHoBaHue pazgena: «[JononHutensHoe obopyaoBaHue»
LLitaTve nabopaTopHblil xuMmudecknini  Yawka MNetpyn  Habop MHCTPYMEHTOB NpenapoBanbHbIX (MUHLET,
K ckanbnens, Urna npenaposankHas (2 WT.), cTekno npegmeTtHoe (3 Wr.), ctekno nokposHoe (100 wr.))
SMInexrnocydel - i Crynka papcoporasa Ne1  [lect Ne1  BeinaputensHas yawa Ne1i
060pyIOBaHNS AN OXKa NS CXKUraHusA BeLLecTB y pchop p
dnakoH AN XxpaHeHus TBepAbix peakTueoB (50 Mn)  ®nakoH Ans XxpaHeHWs pacTBOPOB PEaKTUBOB C
YYEeHUYECKUX OMNbITOB wT 24.00
(cbamKa, Xumus, KpbilKkamu kanensHuyamu  Npobupka MNX-14  lNpobupka MX-16  MNpubop gnsg nonyyeHus ra3or
Bronors) CnupTtoBka [oproyee ans cnuptoeok (0,33 n) exu_u:u_u_ (100 wr.) xo:mm KoHuyeckas 50 mn  [Manoyka
CTEKMNSAHHAsA (C PE3UHOBLIM HakoHeYHVKoM)  MepHsii uunuHap (nnactukoeslin) 25 mn - BopoHka
cTeknsaHHasa B-36 (manas) CrakaH cteknsaHHblA (100 M)  [azooTBogHasn Tpybka (rubkan)
Obpa3zoBaTenbHbIn O6pazoBaTteneHbll Habop gormkeH BbITh NpegHaszHayeH Ana u3y4eHuss poboTOTEXHNYECKNX TEXHOMOMN,
Habop Ans u3y4eHus |OCHOB MH(POPMALIMOHHBLIX TEXHONOMMIA U TEXHOSMOMMIA NPOMBILLNIEHHON aBTOMaTM3aUnK, a TakkKe TEXHOOria
MHOIOKOMMOHEHTHLIX  [MPOTOTUNMPOBaHUA U aaAUTUBHOIO NPOU3BOACTBA. B cocTaB HaGopa AomKHLI BXOAWUTL KOMMNEKTYoLWMe 1 wT 12.00

pPOBOTOTEXHUHECKUX
CcUCTEM M
MaHUNYNAUNOHHbLIX

ycTpoicTea, obnagaroLmMe KOHCTPYKTUBHOW, annapaTHOW U NPorpaMmMHON COBMECTUMOCTLI ApYr C APYrom.
1) KomnneKT KOHCTPYKTUBHBLIX 3NeMeHTOB 13 MeTanna v nnactuka ang cbopkyu Mogenein MaHunynauuoHHbIX
poBOTOB C YrNOBOW KMHEMAaTUKOW, NnockonapaniensHon KnHemaTukon, Delta-kuHemaTukoi. 2)




Ne HawvmeHoBaHue Eou-
i obopynoBaHus KpaTkue npumepHele TexHu4yeckue xapakrepuctuku (PBIO) HULUa Konu-
(PBINO) v3Mepe-| 4ecTBO
HUs
po6oTos WHTennekTyansHbIl cepeoMoaynk ¢ UHTENPUPOBaHHOW CUCTEMOIA YpaBneHusi - He MeHee 7LWT.

CepsomMoaynb AomkeH obrnafaTb MHTErpupoBaHHOW CUCTEMOIA ynipaBrieHus, obecnednBatoLeil obpaTHyio
CBA3b WUIM KOHTPOSIb NapamMeTpoB - NOOKEHWE Basna, CKOPOCTb BpalLeHusl, Harpyaka npueoaa, a Takke
obecnevnBaroLLeil BOIMOXKHOCTb NOCINEA0BaTENLHOrO NOAKIYEHUs APYr C APYroM U YrpaBlieHus
cepBoMOysiMKU NO NocnefoBaTenbHOMY NonyaynnekCHOMY aCUHXPOHHOMY uHTepdeicy. 3)
PoBoTtoTexHnyeckuin KOHTponnep, npeacrasnsoLwmii coboit MoaynsHOe YCTPOMCTBO, BKIoHatloLee B cebs
OOHOMNMNATHBLIA MUKPOKOMMbLIOTEP A5 BLINOMHEHUS COXHBIX BEIYUCAUTESNBHBLIX onepaLuii, nepudepuitHbi
KOHTpONep Ans ynpasneHnsl BHeLWHNUMY YCTPOMCTBaMUW U nnaTy pacluMpeHuns Ans NoakntoyYeHns BHeLHNX
ycTpoicTe. Moaynu poboToTexHUUYeckoro KOHTpornepa AomkHbl 0611agaTe 04HOBPEMEHHON KOHCTPYKTUBHOM,
annapaTHOW M NPOrpPamMmmHON COBMECTVMOCTBLIO APYT C ApYroM. PoB0oTOTEXHWYECKWUIA KOHTPONNEDP AOMKEH
YOOBNETBOPATE TEXHUYECKUM XapaKTepucTUKaM: KOMn-Bo SAep BCTPOEHHOTO MUKPOKOMMbIOTEPA - HE MeHee 4,
TakToBasi yactoTa saapa - He meHee 1,2 Ty, ob6vem O3Y - He meHee 512 M6, Hanuuue nHTepdeiicos - SPI,
12C, 1-wire TTL, UART, PWM, uudpossble - He MeHee 16 LT 1 aHanoroeslie NopThl - He MeHee 8 WT Ansa
NOAKMIOYEHUS BHELLUHWX YCTPOWCTB, BCTPOEHHbLIN MUKpodhoH, a Takke WiFi unu Bluetooth ang kommyHunkaumm
CO BHELLUHUMW yCTpocTBaMu. POBOTOTEXHUYECKMI KOHTPOMNNEP AoMKEH obecneunsaTb BO3IMOXHOCTb
nporpamMmmpoBaHus ¢ NoMoLLLI cpeacTs assikoe C/C++, Python n ceoboaHo pacnpoctpaHsemoit cpeapl
IArduino IDE, a Tarke ynpaeneHus mogensiMu poboToTeXHUYeCKMX cucTem ¢ nomMollsto cpeasl ROS. 4)
MporpamMmupyemblii KOHTPONNEp - He MeHee 1wWT. MNporpammupyeMblit KOHTPONNEP AOMKEH NPeACcTaBnNATb
co60N BbIYMCIUTENBHBIN MoAyMNb, obnaganwmm U poBbiMK NOPTaMu - HE  MEHee 8 LUT W aHanoroBbIMU
nopramu - He meHee 16 wT, nHTepgericamn UART, [2C,SPI, TTL, a Takke mogynem 6ecnpoBoaHoON cBA3n
Tvna Bluetooth unu WiFi ona cosgaHua annapaTHo-NporpamMmHbIX peteHuid u ""'ymHeix/cmapt"'-ycTpolicTs
nnsa paspaboTku peleHuin ""VIHTepHeT Bewel™. 5) lNnata paclumpeHusa nporpaMMmupyemMoro KoHTponnepa —
He meHee 1wrT. MNnarta pacwmpeHns gomkHa obecneynBaTb BOZMOXHOCTb NOAKMIOMEHUS YHUBEPCATbHOTO
BbIMUCNUTENBHOIO MOAYIIS K ceTu nocpeacTsoM uHtepdeica Ethernet. MNnata pacwmpeHus gomxkHa
obnapaTb nopTaMy BBOAA-BbIBOAA ANA NOAKMIOYEHNUS LMMPOBLIX W aHanoroBbIX YCTPOUCTB — He MeHee 40
LT, uHTEpeic SPI 1 BO3MOXHOCTLIO NOAKIIOYEHUS BHELUHEN KapTbl namatu. 6) Moaynb TeXHU4Yeckoro
3peHust, NpeacTaBnsAlLLmiA coboi yCTpoICTBO Ha 6a3e BbIYMCIMTENBEHOrO MUKPOKOHTpOiepa u
WMHTErpupoBaHHON Kamephl, obecneyvBatollee pacno3HaBaHWe NPoCTeRWNX n3obpaxeHnin Ha Moayne 3a
cYeT COBCTBEHHbIX BbIYUCTUTENBHLIX BO3MOXHOCTEMN - He MeHee 1WwT; Moaynb TEXHUYECKOro 3pEHUs QOMKEH
obecrneymBaTb BOZMOXHOCTb KOMMYHUKAUMW C aHanorMyHbIMy MOAYyNsMU NOCPEACTBOM WKHLI HA Gase
nocriefoBaTenbHOro UHTepdenca ¢ LUensio AanbHeiwen nepegadm pesynsTaTtoB UsMepeHuia rpynnel
MoAynen Ha ynpaenstoLlee BelYMCIUTENBEHOE YCTPOWMCTBO, NOAKMYEHHOE K AaHHOW WwnHe. Mogynb
TEXHUYECKOro 3peHust AomKeH obecne4msaTh BO3MOXHOCTL OCYLLECTBNSATL HACTPOMKY MOAYNS TEXHWYECKOro
3pEHUA - HACTPOWKY dKcrno3uuum, banaHca 6enoro, LBETOPasHOCTHLIX COCTABNAOLMX, Niolaam
oBHapyxvBaemo 06nacTy n3obpakeHus, okpyrnocTu obHapy)xuBaemoi obnacTy n3obpaxeHus, NoIoKeHUe




n/n

HawnmeHoBaHue
obopynoBaHus
(PBMO)

KpaTkue npumepHblie TeXHUYecKue xapaktepuctuku (PBMO)

Eou-
HULUa
uamepe-
HUA

Konu-
YyecTBO

obHapyxmnBaemblix obnacreit oTHocuTenbHo Apyr Apyra. Moaynb TEXHUHECKOTO 3peHUst A0SMKeH
obecneynBaTh BO3MOXHOCTE HACTPOMKM Ha OfHOBpEMeHHoe obHapykeHue He MeHee 10 pasnuuHbIX
OAVHOYHbIX 0OBLEKTOB B CeKTope o63opa, Nnbo He MeHee 5 cocTaBHbIX OOBEKTOB, COCTOALLMX U3 HE MeHee 3
pasnU4HbIX rpacpuyeckx NpuMUTUBOB. Moaynb TEXHUYECKOTO 3peHUs A0oMmKeH obnaaaTth BCTPOeHHbIMY
nHTepdencamm — USB, UART, 1-wire TTL, 12C, SPI| Ana koMMyHUKaLWMW CO BHELUHUMUW NOAKTHOYaeMbIMU
ycTpoiictBamu. 7) B coctas Habopa AomKHbI BXOAUTL LMGPOBbLIE MHEDOPMALIMOHHO- CEHCOPHbIE MOAYSN,
npepcrasnsiolme coboi ycTpoicTea Ha 6a3e NnporpaMmMmUpyemMoro KOHTponnepa U U3MepuTensHoro
anemerTa. Lingpposor Mogyne gomkeH obnagate BCTPOEHHBIM MUKPOKOHTPONNEPOM (TaKTOBas YacToTa - He
MeHee 16 MI'U, wWmnHa aaHHbIX — He MeHee 8 KBaiiT), nHtepdeiicamu aAns NoaknioYeHUs K BHELUHUM
ycTponcTBaMm: UnbpoBble U aHanoroesle NopTel, 1-wire TTL, pazbem Tvna RJ. Lincdposoi moaynb AomkeH
obecrneynBaTb BO3MOXHOCTb KOMMYHUKALUMK C aHanorMyHbIM1M MOAYNAMIU MOCPEACTBOM LWWHLI Ha Gase
nocnefoBaTensHOro MHTepgelca ¢ uenso gansHelilwen nepegadm peaynsTaToB U3MEPEHUWIA TpYnnbI
MoZAynel Ha ynpasnaoLee BelYMCNUTENBHOE YCTPOUCTBO, MOAKIIOYEHHOE K AaHHOW WuHe. B coctas Habopa
NOMMKHO BXOAUTL: LMPOBOW MOAYNL TAKTOBOW KHOMKKU — HE MeHee 3T, UM poBON ModyNbL CBETOANOAA — He
MeHee LT, UnpoBOit MOAYIb KOHLLEBOMO NpepbiBaTens — He MeHee 3LWT, UupoBoi MOAYNb AaT4MKa UBETa
— He meHee 1wT, yudppoeon moayns RGB ceeTogunoga — He meHee 1wT. 8) B coctas Habopa JOMmKHbI
BXOAUTb arnemeHTbl 4ns cOopku BakyyMHOro 3axBara: BakyyMHas npucocka — He MeHee 1T,
BNEeKTPOMarHUTHbIM KnanaH — He MeHee 11T, BakyyMHbIA Hacoc — He meHee 1wWwT. 9) B cocTas Habopa
\JoMmiKeH BXoANTb y4ebHbI KOMMNEKT, BKNoYarLWwmi B cebs yyebHoe nocobue, Habop BUBNMOTEK TPEXMEPHBIX
9r1eMEeHTOB A9 NPOTOTUNUPOBAHWUA MOAENel MaHWUNyNAUMOHHLIX pOoBOTOB, a TaKKe NporpaMMHoe
obecneveHune ans pabotsbl ¢ Habopom. MNporpammHoe obecneyeHne AormKHO obecnevnBaTb TPEXMEPHYIO
BU3yanusauuio Mogenu MaHunynaumMoHHoro poboTa (C YrnoBo, nrnockonapannensHon u aensTa-
KMHEMaTuKon) B npouecce paboTel, obecneynBaTe NOCTPOEHUE NPOCTPAHCTBEHHOW TPAEKTOPUM ABWKEHNS
MCMOSNHUTENBHOro MexaHuama MaHunynsunMoHHoro poboTta, BO3MOXHOCTL 3afaHusa NocneqoBaTerbHOCTY
TOYEK AN NMPOXOXAEeHUS Yepes HUX UCNIONHUTENBHOMO MexaHu3ama MaHunynaunmoHHoro poboTa.
MporpammHoe obecneyeHne 4OMKHO (PYHKLMOHMPOBAaTb, Kak B OTAENbHOCTU B BUAE Cpeabl MOAENMPOBaHNS,
TaK U B peXXMMe MOHUTOPUHIa B peansHOM BPeMeHU Npy NoAKNIoYeHUN MOAEN MaHunynaTopa nocpeacTsoM
poBoToTexHUYeCKoro KOHTponnepa. lNporpammMHoe obecnevyeHne AoMmkHO obecrneunBaTbh BO3ZMOXHOCTb
NOCTPOEHUA rpathMKOB 3a4aHHbIX U TEKYLLMX 060BLEHHBIX KOOPAUHAT MaHUNYNAUMOHHOIo poboTa, rpadukos
3HaYeHUI CKOpOCTEW 1 YCKOpeHus, rpachuKoB pacyeTHbIX 3HauYeHu Harpy3aku. MNporpammHoe obecneverHune
[NOSMKHO MO3BOMNATH 3afaBaTh NOCNefoBaTENLHOCTL NEepeaBMKeHnin MaHMnynsTopa nocpeacTeom Habopa
komMaHz B BroyHo- rpadunyeckom uHTepchenice. YuebHoe nocobue JOMKHO COLEpKaTk MaTepuarnsl no
pa3paboTke TpexMepHbIXx Mogdenei MobunbHbIX poBoTOB, MAHUNYIALMOHHBLIX POBOTOB C Pa3NUYHLIMKU TUNaAMK
KMHeMaTuku (YrnoBas KuHemaTtuka, NNnocko-napannensHas kKnHemaTtyvika, gensta-kuHemaTtuka, SCARA unu
pblyMaXHasa kmHeMaTuka, nnartcdopma CTioapTta U T.0.), UHCTPYKUMK MO NPOEKTUPOBaHMIO pOBOTOB, MHCTPYKUMK




n/n

HaunmeHoBaHue
obopynoBaHusa
(PBIO)

KpaTkue npumepHbie TexHU4YecKue xapaktepucTtuku (PBI1O)

Eoum-
HUua
namepe-
HUA

Konu-
yecTBO

1 METOAMKM OCYLLIECTBIEHUA MHXEHEPHBIX PACYETOB NPY MPOEKTUPOBAHUM (pacyeThbl Harpy3kn 1 MOMEHTOB,
pacYeT MOLLHOCTY NPUBO/OB, PACYET NapamMeTPOB KUHEMATUKK U T.1.), MHCTPYKLMK No pa3paboTke cuctem
yrpasneHus v nporpammHoro obecneyeHus ans ynpasnedns pobotamm, UHCTPYKUMA M METOLMKM MO
pa3paboTKe CUCTEM YNpaBreHus C drieMeHTaMi UCKYCCTBEHHOIO MHTENMNeKTa U MallUHHOro 06y4eHus.

\ObpasoBaTernsHbIin
Habop nNo mexaHuke,
MeXaTpOHUKE U
poBOoTOTEXHUKE

Habop npepgHa3HaveH Ansi NpoBeLeHns yH4ebHbIX 3aHATUM N0 N3YYEHNKO OCHOB MEXaTPOHUKA U
poBOTOTEXHMKW, MPAKTUYECKOrO NPUMEHEHWS BA30BLIX SNTEMEHTOB SNEKTPOHUKMA M CXEMOTEXHUKK, a TaKKe
Haubornee pacnpocTpaHeHHOW 3NEeMeHTHO Bazbl M OCHOBHLIX TEXHWYECKUX PeLUeHUid, NPUMEHSEMBIX NPK
NPOEKTUPOBAHUM U MPOTOTUMUPOBAHUM PA3NUYHBLIX UHXEHEPHbIX, KUOEPHETUYECKUX U BCTPAUBAEMBIX CUCTEM.
B coctas Habopa AomKHbI BXOOUTL KOMMNNEKTYOLWNE U YCTPOMCTRA, 06nagatolime KOHCTPYKTUBHON,
areKTpU4ecKon, annapaTHON U NPorpaMMHO COBMECTMMOCTLIO ApPYT ¢ ApyroM. B coctas Habopa gomkeH
BXOAWTb KOMMNEKT KOHCTPYKTUBHBIX 3NEMEHTOB U3 MeTanna ansa cbopku makeTta MaHunynsauuoHHoro pobota
1 KOMNNEKT METanMMYecknx KOHCTPYKTUBHBIX 3NeMeHToB Ans cbopkn makeTa mobunsHoro poboTta. B coctas
Habopa JOMKHbI BXOAUTE NpUBOAA PasnUyHOro Tuna: MoTopbl C MHTENPUPOBAHHBLIM U BHELIHUM AaTYMKOM
NONoXeHWs — He MeHee 21UT, CepBONPUBOA DONbLUOK — He MeHee 4LUT, CePBOMNPUBOL Marsblii — He MeHee 21T,
NpUBOA C BO3MOXHOCTLIO YNPaBIEHUS B LLArOBOM  peXumMe — He MeHee 21T. B coctae Habopa OomKHbI
BXOOWUTb aneMeHTbl Ansa cbopky BakyyMHOro 3axeaTta: BakyyMHasa npucocka — He MeHee 1T,
ANEKTPOMArHUTHLIN KnanaH — He MeHee 11T, BakyyMHbIA Hacoc — He MeHee 1wT. B cocTtae Habopa aomkHa
BXOAUTL aneMeHTHad 6asa ang npoToTUNUPOBaHUS: Nnarta Anga 6ecnaeyHoro NPOTOTUNUPOBAHMUS, KOMMNIEKT
MPOBOAOR PasnUYHOro TunNa 1 ANWHbI, KOMNIEKT PE3UCTOPOB, KOMMSIEKT CBETOAMOA0B, CEMUCErMEHTHbINA
nHaukatop, aucnnen XKK- tuna, KHOMKW — He MeHee SLIT, NOTEHUMOMETpPLI — He MeHee 3T, WHpaKpacHbIin
NaTymK - He MeHee 3LUT, yNbTPasByKoBOM AaTUuK - HEe MeHee 3LUT, AaT4YnK TemnepaTypbl - He MeHee 1T,
naTyvK OCBELLEHHOCTU - He MeHee 1wWT, moayns Bluetooth — He meHee 1wT, Mmogyne MK-npueMHuKa — He
MeHee 1wT, moaynb MK-nepepaTtumka B BUAE KHOMOUHOIO NynbTa yrpaeneHns — 11T, akkyMynsatop — He
MeHee 11T, 3apsgHOe yCTPOMCTBO — He MeHee 1wT. B coctas Habopa AomkeH BXoAUTb MynbTUAATYMK 4NN
M3MEPEHUA TeMNepaTypbl Y BAaXKHOCTU OKpYXKatoLen cpeabl — He MeHee 1wWT. MynbTnaaTtyuk JomkeH
obnagaTe BCTPOEHHLIM MUKPOKOHTPOMNEPOM (TakToBas 4actoTa - He meHee 16 MI'L, WKrHa faHHbIX — He
meHee 8 K6aiT), nHTepdbelicamu ans nogknoYeHUsa K BHELWHUM YCTPOUCTBaM: UUpoBbIE U aHANOroBbIe
noptst, 1-wire TTL, paszbem Tuna RJ. B coctaB Habopa 0omkeH BXOAUTL KOMMIEKT YHUBEPCANbHBIX
BbIYMCNUTENBLHLIX MOAYNen, npeacTasnsowmx cobor 6azoryto NnaTy, nNnaTy pacliupeHus Ans ceTeBoro
B3aVMOAENCTBUS WU NNaTy NOAKMIOYEHUS CUNOBOW Harpyaku. Bxoasiune B KOMNMEKT YCTPOUCTBA AOMKHbI
obnagatk O4HOBPEMEHHOW KOHCTPYKTMBHOM, aNeKTPUYEecKoid, annapaTHom U NporpaMmmMHO COBMECTUMOCTbHO
\npyr ¢ gpyrom. Basoeas nnarta yHUBEpCcanbHOro BbIYUCAUTENLHOMO MOAYSA AOIMKHa NPeacTaBnaTe coboi
nporpaMmmupyemMelii KoHTponnep B cpege Arduino IDE nnu aHanorndHeiX cBoBoAHO pacnpocTpaHaemMbIx
cpepax paspabotku. Basosasa nnata gomkHa obnagatb BCTPOEHHBIMU MHTepdencamm Ans NoAKIHYeHNs
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LMPPOBLIX U aHanNoroBbIX YCTPONCTB, BCTPOEHHbIMK uHTepdecamu USB, UART, 12C, SPI, 1- wire TTL,
Bluetooth, WiFi. TMnaTa pacwupeHusa aomkHa obecrneuyneBaTb BO3MOXHOCTb NOAKMIOUYEHUSA YHUBEPCANbHOMO
BbIYMCNMTENBHOIO MOAYIs K ceTu nocpeacTeoM uHtepderica Ethernet. Mnata paclumperus gorkHa
obrnagaTte nopTamu BBOLA-BbIBOAA AN NOAKNOYEHUS LMPOBLIX U aHANOroBbIX YCTPOUCTB, UHTepdelic SPI n
BO3MOXHOCThLIO NMOAKMIOYEHUS] BHELUHER kKapTbl namatu. [1naTta paclumpeHus 4na NoaKIHYeHUs CUNoBo
Harpysku JosmkHa obecneynBaTh BO3MOXKHOCTb NPSMOro NOAKMIOYEHUS BHELLHE CUMOBO Harpysku, a Takke
perynupyemoit Harpysku nocpeactsom PWM uHtepcbeiica. B coctaB Habopa gormkeH BXoauTb
nporpaMmMupyemslii KOHTponnep, obecneymBaoLLmnii BO3MOXKHOCTb OCYLLECTBNATL paspaboTKy NporpaMmMHOro
koda, UCnonb3ya UHCTpyMeHTapuii cpeq paspaboTku Arduino IDE n Mongoose OS u a3bIKOB
nporpammuposaHust C\C++, JavaScript. [MporpamMmupyemblii KOHTponnep AomkeH obnagate noptamu ans
NoAKMYEHNS LUPPOBLIX M aHANoroBbIX YCTPOWUCTB, BCTPOEHHBIMU NPOrpaMMUpyeMbIMKA KHOMKaMK 1
ANEKTPOMEXAHUYECKUMU MOSYNAMU NSt OPraHn3aumnmn CUCTEMbl PYYHOrO YNpaBeHns, BCTPOEHHbIMU
nporpaMmupyeMbiMiu CBETOANMOAaMU ANS HAUKaUuK paboyero pexuma, BCTpoeHHsIMU uHTepchercamm USB,
USART, 12C, SPI, 1-wire TTL, ISP, Ethernet, Bluetooth, WiFi. B coctae Habopa fomKkeH BxoauTb MoAYMb
TEXHWUYECKOro 3peHus , NPeACcTaBNALNA COBOW BEIMUCNIUTENBHOE YCTPOUCTBO CO BCTPOEHHLIM
MUKponpoLieccopom (Kon-Bo S4ep - He MeHee 4T, YactoTa agpa He meHee 1.2 [Tu, o6bem O3Y - He MeHee
512M6, o6bem BCTPOEHHOW NaMaTh - He MeHee 8[6), MHTerpupoBaHHOW KaMepoit (MakcumarbHoe
paspelueHne BUAeonoToka, nepegasaemoro no uHTepdency USB - He meHee 2592x1944 ef.) n onTu4eckoi
cuctemMoil. Moaynb TEXHUYECKOro 3peHus AormkeH obnagaTte COBMECTUMOCTLIO C pa3nUYHbIMK
nporpaMMupyemMbIMU KOHTpONepaMn ¢ noMoLLbo nHTepdencor - 1- wire TTL, UART, 12C, SPI, Ethernet.
Moaynb TEXHUYECKOro 3peHns  JomkeH obecneynBaTh BbIMOMHEHWE BCEX M3MEPEHUI U BBIYUCIEHNIA
nocpeacTBOM COBCTBEHHLIX BbIYUCIUTENBHLIX BO3MOXHOCTEN BCTPOEHHOIO MUkponpoueccopa. Moaynb
TEXHUYECKOro 3peHns JormkeH obnaaaTb BO3MOXKHOCTLIO KOMMYHUKALMW C aHanorMYHeIMU MOLYISIMU
nocpencTBom WnHbLI Ha Ba3e nocnegoBaTensbHOro HTepdeiica ¢ uensbio AansbHellein nepeaaqu
pe3ynbTaToB U3MepPeHU rpynnbl MOAYNer Ha yNpaenaoLee BbIMUCNUTENLHOE YCTPOMCTBO, NOAKMHYEHHOE K
naHHol wuHe. Moaynk TEXHUYECKOro 3peHust AomKeH obecneymBaTh HACTPOMKM PEXUMOB paboTsl -
HaCTpOWKy akcnosuuun, GanaHca 6enoro, LBETOPA3HOCTHLIX COCTABNALLMX, NIoLaan obHapyXxuBaeMon
obnacTtu uzobpaxkenus, oKpyrnocTu obHapyxusaemor ob6nacti U3o06paxeHns, NONOXeHUe
obHapyxuBaemMbix obriactTeil OTHOCUTENBHO APYr Apyra, MalluHHoe obyyeHue napameTpoB HEMPOHHLIX ceTell
\nns obHapyKeHwa 06beKToB, (hopMYy 1 3aKOAMPOBaHHbLIE 3HAYeHUs1 0BHapyXMBaeMbIX MapkepoB Tina Aruco,
pasmepsl 0BHapYKMBaAEMbIX OKPY)XHOCTEN, KBAApPaTOB U TPEYrofbHUKOB, NapaMeTPoB KOHTPacTHOCTH,
pasMepoB, KPUBMU3HbI U NOMNOXKEHUSA pacno3HaBaeMbliX NMMHUA. Habop gomxkeH obecneynsaTb BO3MOXKHOCTL
paspaboTkn mogenu mobuneHoro pobota, ynpaensemow B FPV-pexumMe nocpencTBoM nporpammHOro
obecrneyeHusA AnsA NepcoHanbHOro KOMMboTepa 1 MOBUNbHLIX YCTPOnCcTB Ha Baze OC Android unu |0S,
obecne4nBaoLWero BO3MOXHOCTb ynpasneHus MoburbHeIM po60TOM 1 BCTPOEHHLIM MaHWMynaTOpOM
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nocpeacTBOM rpacu4eckoro MHTepdeiica, BKIYaoLWmm B cedbs Habop KHOMOK 1 nepeknioyarenei,
MHKONCTUK, 0BnacTb Anga oTobpaxeHus Buaeo. Habop gomkeH obecnedymBaTb BOSMOXHOCTL U3YyYeHUS OCHOB
pa3paboTKM NPOrPaMMHbIX ¥ annapaTHbIX KOMMNIEKCOB MHXEHEPHbLIX cucTem, pelleHuin B cdepe ""UHTepHeT
Bellen"", a Take peweHuii B 06nact po6oTOTEXHUKMN, MCKYCCTBEHHOMO MHTENNeKTa U MawmHHOro oby4eHNs.
B coctaB Habopa [JOMMKHO BXOAUTL NOcoBMe Mo U3y4YeHW0 OCHOB AINEKTPOHUKU N CXEMOTEXHUKW, peLleHnin B
cchepe ""VIHTepHeT Bewei™, pazpaboTku 1 NPOTOTUNMPOBaHUIO Moaenel poboTos. B coctas Habopa AoMmKHO
BXOOUTL NOCOBUE MO U3YYEHUIO OCHOB pa3paboTKn CUCTEM TEXHUYECKOTO 3PEHUS 1 3NIEMEHTOB
MCKYCCTBEHHOIO MHTENMekTa."

O6pazopaTenbHbId
KOHCTPYKTOp A1
npakTuKyu 6104HOro
NporpaMMUpoBaHus ¢
KOMMIEKTOM [AaT4YUKOB

PoboToTexHuyeckuin Habop npegHa3HaveH A5 u3y4eHnss OCHoOB poDOTOTEXHUKW, AeTanewn, y3os 1
MeXaHU3MOB, HeOBXOAUMBIX A5 co3faHusa poBoToTEXHUYECKUX yCTpolicTB. Habop npeactasnsieT coboit
KOMIMIEKT CTPYKTYPHbIX 3NIEMEHTOB, COEAUHUTESNbHBIX 3IEMEHTOB U 3N1eKTPOTEXHUYECKUX KOMMOHEHTOB.
Habop no3sonseT npoBoAMTL 3KCNEPUMEHTLI No NpeaMeTy usuka, cosfasaTtb U NporpaMmMnpoBaTh
cobupaemble Mofieny, U3 KOMNOHEHTOB, BXOASALLMX B €ro coctas, paboyne moaenyt MobusnbHbIX 1
ICTaUMOHAPHBLIX POBOTOTEXHUYECKUX YCTPOWCTB C aBTOMAaTU3NPOBaHHLIM YNpasreHnem, B TOM Yucne Ha
KONECHOM U I'YCEHU4YHOM XOAY, a Takke KOHCTPYKUUIA, OCHOBaHHbIX Ha UCMOMb30oBaHUK pasnnyHbIX BUOOB
nepeaay (B TOM Yucne YepBsidHbIX U 3ybuaThbix) a Takke pbivaros. BctpoeHHble 6HecnpoBofHbie CETEBbIE
pewenns (Wi-Fi n Bluetooth), BoamoxHOCTb MHTErpaumm ¢ 6ecnnartHsiv obnaydbim O, obecne4vvBaioT
BO3MOXHOCTb NPaKTUYECKOTo U3YYEHUA TEXHOMOMMM MHTEPHETa BELLEe 1 OCHOB UCKYCCTBEHHOIO UHTENNeKTa.
ObecrneynsaeTcsi BO3MOXHOCTb 06beANHEeHNs HEeCKOIbKMX poboToB, cobpaHHbIX 13 NofobHLIX Habopos, B
rpynnel ¢ ceTeBbIM B3aumogencTenem. NpeagycmorpeHa onuuoHanbHaa BO3MOXHOCTb pacluMpeHus
[OMOSHUTENBHBIMU KOMMOHEHTaMK (He BXOAALLMMW B CTaHAAPTHYIO KOMNMEKTaLUMIO), NO3BONSAIOLMMY U3yHaTh
TEeXHUYECKOoe 3peHVe U NpoMbILUNEeHHYo poboToTexHuKy. [pegycmoTpeHa BO3MOXHOCTL paboTekl Habopa ¢
NONONHUTENBHBIMK 06MaYHbIMKU cepBucamn. [pefycMoTpeHbl MUHUMYM [Ba NporpamMmmupyembix
KOHTpOSnepa B NNacTUKOBbLIX KOprycax, No3BOMsOLLNX O4HOBPEMEHHO co3flaBaTb 2 BapuaHTa poboTos
pasnU4YHOro HasHaYeHus, UMeLLIMX BO3MOXHOCTL paboThl Kak B MOTOKOBOM pexume, Tak U aBTOHOMHO;
NO3BOSAOLLMX peanu3oBaTb 06y4YeHne NporpaMmMmnpoOBaHNI0 B HECKONbKMX cpeaax paspaboTkun Ha pasnuyHbIX
asbikax (k npumepy, B cpegax Mblock, Arduino IDE, Ha si3bikax Scratch, C, Python, micro Python). Kak
MVWHUMYM OZIMH U3 KOHTPOJSIIIEPOB MMEET BCTPOEHHYIO ONepauMoHHyto cucteMy, BcTpoeHHble Wi-Fi n
Bluetooth, nopt Ana nogkntoveHns nocnegoBaTensHO COeAUHAEMbIX BHELLUHUX YCTPONCTB (He meHee 20
0AHOBPEMEHHO NOAKMIOYAEMbIX YCTPOKCTB). Kak MUHUMYM OAWH U3 KOHTPOMIEpOoB UMeeT BO3MOXKHOCTb
0[JHOBPEMEHHOI 3anucy He MeHee 8 nporpamMm, ¢ BO3MOXHOCTLIO NEPEeKItiodYeHna Mexay HuMu.  Kak
MUHUMYM OZIMH U3 KOHTPOSINIEPOB VMEET MOoSTHOUBETHbI aucnneit (IPS), no3sonaoLmil BoIBOAUTL AaHHbIE C
NaTyMKoB B Buae Tabnuy 1 rpachuKoB, a Takke cozaaBaTh BCTPOEHHbBIE B KOHTPONNEP BULEOUIPbI.
KonmyecTBo CEHCOPOB U UCNOSTHUTENbHBLIX YCTPOWCTB, BCTPOEHHBLIX B O4WH U3 KOHTPONNEpPOoB, - He MeHee 10
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wT. O6Luee KONUYECTBO 3NeMeHToB B Habope He MeHee 400 LWT., B TOM YMcne nogknoYyaemble MOOynu: -
Bluetooth mogynb, - ABOMHOW AaTUMK NUHUK, - YNLTPa3BYKOBOW AATUWK PACCTOAHUSA, - OATYuK LBeTa, -
NaTUMK KacaHus anekTpomexaHuyeckuid, - IR Mmoaynb, - MOTOP NOCTOSIHHOTO TOKa C pedyKTOPOM — HE MeHee
2 WT., - CcepBonpuBog, - NynbT AUCTaHUMoHHOro ynpaenexus IR. Habop fomkeH beiTh yKOMNMIeKToBaH
aKKYMynaTopHeIMU GaTapesmu. MNporpamMHoe obecnevyeHne, ucnonssyemoe AnNsS nporpammMmuposaHms
cobrpaeMblx PoOOTOTEXHUYECKMX MOAENEe U YCTPOMCTB, AOIMKHO BbITh 4OCTYNHO Ana BecnnaTtHoro
ckaymMBaHua us cet MHTepHeT 1 nocneaywero UCNonb3oBaHus.

HaGop Or'3/Er3
(churauka)

Habop gornxeH cocTosiTb U3 7 KOMMNIEKTOB U NpefHasHa4YeH 419 BbINONHeHUs SKCrepuMeHTanbHbIX 3agaHni
rocyiapCTBEHHOI UTOrOBOM aTTecTaumu no obpasosartesfibHbIM NporpamMmmam 0CHOBHOro 06LLero obpasoBaHus
B hopme OCHOBHOrO rocygapcTaeHHoro aksameHa (OI'3) no huanke B COOTBETCTBMM CO cneuudukalmeit
KOHTPOMbHLIX U3MEPUTENLHEIX MaTepranoB, yTBepXKaeHHoN hefepanbHbIM rocyapCTBEHHbIM BIOAKETHBIM
Hay4HbIM yupexaeHuem «dbeaepanbHbiil UHCTUTYT negarorudeckux uameperuiny (PreHY «dUMx»). B
Habop BXoOAT B TOM UYUCNE crieaytolme uaMmeputensHele npucrnocobnerus u yduebHoe obopygosaHue:
BECbl 3MEKTPOHHBLIE * UBMEPUTENbHbLIN UMNVHAP * CTakaH NacTUKOBbLIN * AMHaMOMETPbl * Bpycku * Brnoku
* rpy3bl = NPYXKHbLI * cobuparoLlas U paccensatollas fMMH3bl * LTaTUB

T

36.00

Habop OIS/ENS
(xumust)

B HaGop BxoaaT Beckl NabopaTopHble anekTpoHHble 200 r, cnvpToBka nabopaTopHasi, BOPOHKa KOHUYeCcKas,
narnouka cteknaHHas, npobupka MX-14 (10 wryk), cTakaH Bblcokuii ¢ Hocukom BH-50 ¢ meTkol (2 wTyku),
LMNUHAP U3MepuTenbHbIi 2-50-2 (CTEKNAHHBIN, C NPUTEPTOI KPLILLKORN), WTaTUB Anga npobupok Ha 10 rHéapg,
32)KMM NMPoBUPOYUHbINA, LUNaTens-noxeyka (3 Wrykn), Habop nakoHOB AN XpaHeHWs pacTBOPOB N PeaKTVBOB
(06bem dnakoHa 100 mn - 5 KoMnnekToB no 6 WTyK, ob6bem dnakoHa 30 mn - 10 KOMNNEKTOB MO 6 WTYK),
LUMITUHAP U3MEePUTENbHLIA ¢ Hockom 1-500 (2 WwTykuM), cTakaH Bbicokuin 500 mn (3 wrykK), Habop epLuen ans
MbITbS NMOCY/AbI (epL ANS MbITbSA NPOBMPOK - 3 WITYKW, epLu ANns MblTbs konb - 3 WTykK), xanat 6enbin x/6 (2
LITYKW), MEpYaTKU PE3NHOBBLIE XMMUYECKUe CToMKMe (2 LTYKKW), O4KU 3aluTHbIe, hunbTpbl BymaxHbie (100
LWTYK), roptodee ana cnuptoeok (0,33 n). B coctaB Habop BXOOAT peakTUBkl: antoMUHWUIA, XKerneso, conaHas
kucroTa, MeTuriopaHx, heHonTanemH, ammuak, nepokeus Bogopoaa, Hutpat cepebpa 1 gpyrue; B obiLen
CNOXHOCTU - 44 pasnuyHbIX BELLECTB, UCMOMb3YeMbIX AN COCTABEeHUS KOMMNMEeKTOB PeaKkTUBOB Mpu
NpoBeaeHUN 3K3aMEHALMOHHBIX SKCNIEPUMEHTOB MO KypPCY LUKOMBLHON XUMKUK

T

36.00

Mukpockon uudpoBoi

Tun Mukpockona: Guonorudeckuini Hacagka Mukpockona: MoHokynapHas HasHaueHue: nabopaTtopHeii MeTog
ncecnenoBaHua: ceeTnoe none Matepuan onTuKK: ONTUYECKOe CTEKNo YBenuyeHue MUKpocKona, kpart: 64 —
1280 Okynspbl: WF16x O6bekTuBbl: 4x, 10x, 40xs (MognpyxuHeHHbIN) PeonsBepHas ronoska: Ha 3
o6bekTHBa TWUN NOACBETKU: 3epKano unu ceetofuod PacnonoxeHne NoAcCBETKU: BEPXHASA U HUKHASA
Marepuan kopnyca: metann MNpeameTtHblit ctonuk, Mm: 90 WcTouHuk nutanma: 220 B/50 My Yucno
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meranukcenei: 1

3. HaumeHoBaHue pazgena: "KomnbstoTepHoe obopyaosaHue”

M®Y (npuHTep,
CKaHep, Konup)

MHorochyHKLMOHarnbHoe YCTPOMUCTBO (MpUHTEP, ckaHep, konup) Tun yctponcTea: MHorogyHKLUMoHansHoe
ycTpoiicTeo (MOY); LiBeTHocTh nevats: yepHo-benas; TexHonorus neyatu: anektporpacudeckas (nasepHas,
cBeToamoaHas); dopmat nevatu: He MeHee A4; TUn CKaHMPOBaHUS: NPOTHKHbLIA/MNAHLLETHbIN; BO3MOXHOCTb
ckaHMpoBaHus B chopmaTtax: He meHee A4; Cnocob nogkntoverua: LAN, Wi-Fi, USB

T

12.00

HoyTt0Oyk

dopm-thakTop: HOyTOYK; Pa3wvep anaroHanu: He meHee 15.6 groimos; Paspelenune akpara: Full HD, Quad
HD unu Ultra HD; O6wuit 06bem ycTaHOBMEHHOM onepaTuBHOM NnaMat: He meHee 8 MGanT; MakcumanbHbIN
06LLMit noanepK1BaeMblii 06beM onepaTuBHol NnamsTi: He meHee 16 [Baiit; O6bem SSD HakonuTens: He
MeHee 240 M6anT; BecnposogHas ceasb: Wi-Fi; KonuyecTBo BCTpoeHHkIX B kopnyc noptoe USB: He meHee 2,
13 KoTopblX He MeHee 1 nomkHo BbiTb USB Bepcuu He Hwke 3.0; PaspelueHune Bab-kamepbl, MAuKcenb: He
meHee 0.3; BCTpoeHHbIit MUkpothoH; KnaeuaTypa ¢ packnazkoii u mapkuposkoi knasuw QWERTY/MLYKEH;
Mopnepskka ctaHaapToB 6ecnpoBoaHoii cesiau: 802.11a/b/g/n/ac; MNpoussoanTensHOCTb NpoLieccopa
(sHaueHwve nokasarens «CPU Mark» no tecty «Laptop & Portable CPU Perfomance»
http://www.cpubenchmark.net/laptop.html): He meHee 5000 eguHuL; Hanudue maHunynaTopa mMblllb B
KOMMMeKTe: ga; YcTaHoBNeHHas onepaunMoHHas cuctema ¢ rpachryeckum rnonb3oBaTensckuM MHTeptencom,
CBEAIeHUSA O KOTOPOM BKITIOYEHEI B e4VHbLIA peecTp POCCUNCKUX Mporpamm s 3N1eKTPOHHbIX
BbIYUCTIUTENbHBIX MalLMH 1 6a3 AaHHbIX; YCcTaHOBNEeHHbIN nakeT ochucHoro nporpammHoro obecrneyeHus,
COBMECTUMOrO C YCTaHOBIEHHOW OnepauyoHHO CUCTEMON, CBEAEHWUS O KOTOPOM BKIOYEHb! B €AUHbI
PEECTp POCCUIACKNX NPOrpaMm A5 3NEeKTPOHHbIX BbIMUCIIUTESIbHbIX MalUUH 1 6a3 AaHHbIX.

wT
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HaumeHoBaHue HanpaBneHus: "O6opyaoBaHue Ans obweobpasoBaTenbHbIX OpraHn3aumi, ABMAOLWMUXCA ManoKoOMNekTHbIMKU"

1, HaumeHoeaHue pazgena: "EcTecTBEHHOHaY4YHasA HanpasneHHocTL"

Lindbposas
nabopartopusa no

thuauke (y4eHn4yeckas)

BecnpoBoaHON MyNbTUAATYUK MO hU3KnKe ¢ 6-10 BCTPOEHHBIMKN AaTdymnkamu:  LincpoBoi AaTynk TemnepaTypebl
C AvanasoHoM usMepeHus He yxe Yyem oT -20 go 120C Lndpoeoit faTymk abconoTHOro AasneHus ¢
nMana3oHoM uamepeHus He yxke yem ot 0 go 500 klMa [JaTtumk MarHMTHOroO Nnosis ¢ guanasoHoM UaMepeHus
He yxe Yem oT -80 fo 80 MTn [aTuuk HanpshkeHus ¢ AuanasoHamu U3MEpPeHUs He yxe Yem oT -2 Ao +2B; oT
-5 no +5B; oT -10 go +10B; oT -15 go +15B [aTtymk Toka He yxe yem oT -1 go +1A [laTumk akcenepomMeTp ¢
nokasarenamu He MeHee Yem: +2 g; +4 g; £8 g OtgensHeie ycTpoiicTea: USB ocuunnorpad He meHee 2
kaHana, +/-10 B Akceccyapbl: Kabenb USB coepguHuTensHbii  3apsigHoe ycTpoiicTBo ¢ kabenem miniUSB
USB Apantep Bluetooth 4.1 Low Energy KoHCTpyKkTOp ANs nposefeHust akcnepumeHToB  Kpartkoe
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n/n

HaumeHoBaHue
obopyaoBaHusi
(PBNO)

KpaTkue npumepHble TexHUYeckue xapakrepuctuku (PBI10O)

Egu-
HUUa
usmepe-
HWUA

Konu-
4yecTBO

PYKOBOACTBO Mo 3Kcnnyartauyuy uudgposoil nabopatopun [MporpammHoe obecneverHne Metoauyeckue
pekomeHaauuu (40 pabot) Hanuumne pycckoasblMHOTO carTa noaaepkkv Hanuuve BUOEOPONUKOB.

Lincbposasi
nabopatopus rno

XuMuK (ydeHndeckas)

BecnpoBoaHOi MynbTUAATYMK NO XUMUK C 3-M$si BCTPOEHHbIMK Aatunkamu: [daTyunk pH ¢ ananasoHom
namepeHus He yxe 4em ot 0 go 14 pH [aTuuk anekTponpoBOoAUMOCTHM C AManasoHamn U3MepeHus He yxe
yem ot 0 go 200 mkCwm; ot 0 go 2000 mkCm; o1 0 go 20000 MkCM [JaTymk TeMnepaTypsl ¢ fUana3oHoM
nsmepeHus He yxke 4em oT -20 go +140C OTtaenbHble gatymku:  [atyuk onTUYeckoi nnoTHocT 525 HM
kceccyapbl: Kabenb USB coeguHuTtenbHbl  3apsgHoe ycTpoiicteo ¢ kabenem miniUSB  USB Apantep
Bluetooth 4.1 Low Energy KpaTkoe pykoBogCcTBO No skcnnyatauum Lucposoii nabopatopun Habop
InabopaTtopHoii ocHacTku [MporpammHoe obecnevenne MeTtoauyeckne pekoMeHgauun He mexee 40 pabot
Hanuuue pycckosablvHOro caita nogaepxkm Hanuyve BuOeopormKos.

wT

4.00

Lindpoeas
nabopatopus no
Buonorun
(yueHuveckasn)

BecnpoBofHOM MynbTUAATYUK No Buonorun ¢ 5-10 BCTPOEHHbIMY faTyukamu: [JaTymk BNaXKHOCTU C©
inuanasorHom namepeHus 0...100% [JaTymk oCBELEHHOCTY C Auana3oHoM M3MepeHus He yke yem oT 0 o
180000 nk Hatumk pH ¢ ananasoHom uamepeHus He yxe yem ot 0 go 14 pH [atyuk TemnepaTypbl €
iquanasoHoM uamepeHusa He yxe dem ot -20 go +140C [datumk TemnepaTtypbl OKpyxaroLen cpefbl ¢
nuanasoHoMm uamepeHusa He yxxe yem ot -20 go +40C  Akceccyapbl: 3apsgHoe YCTponcTBo ¢ kabenem
miniUSB USB ApganTep Bluetooth 4.1 Low Energy KpaTtkoe pykoBoacTBO Mo akcnnyatauum Ludposor
inabopatopumn Llucdbpoasa Bugeokamepa ¢ METANAMYECKMM LUTATUBOM, paspelueHne He mexee 0,3 Mnukc
MporpammHoe obecnederne Metoandeckue pekomeHaaumm He meHee 30 pabot Ynakoska Hanuuue
PYCCKOSA3bIYHOIO cavita NogaepKku, Hannyne BUOeopOrMKoB
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2. HaumeHosaHue paszaena: "KomneioTepHoe obopygosaHue”

MY (npuHTep,
cKaHep, Konup)

DyHKUMM : MHOrOoYHKLMOHaNLHoe YCTPOUCTBO (MPUHTEP, CKaHep, konup) Tun ycTpoicTBea:
MHorodyHKLMOHanbHoe yeTpoiicteo (MOY); LiBeTHOCTh nevats: YepHo-6enas; TexHonorus nevatu:
anekTporpadmyeckas (nasepHas, ceetoamoaHas); Popmat nevatu: He meHee A4; Tun ckaHUpoBaHWA:
NPOTSHKHbIN/MNaHWeTHbIN; BO3MOXHOCTL CkaHupoBaHus B hopmatax: He meHee A4; Cnocob nogwoyeHns:
LAN, Wi-Fi, USB

wT
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HoyTtbyk

dbopm-thakTop: HoyTOYK; Pa3mep guaroHanu: He meHee 15.6 groiimos; Paspeluerune akpana: Full HD, Quad
HD wnu Ultra HD; O6wuit o6bem yCTaHOBINEHHOW onepaTuBHON namaTu: He meHee 8 bainT; MakcumanbHbeI
oBLLMI NoaaepuBaemblii 06 beM onepaTuBHON NamsATy: He MeHee 16 GainT; O6bem SSD HakonuTens: He
MeHee 240 MGaiT; BecnposogHan cease: Wi-Fi; KonnuecTso BCTpoeHHbIX B kopnyc noptos USB: He meHee 2,
13 KOTOPbIX HE MeHee 1 AormkHO 6biTb USB Bepcun He Hke 3.0; PaspelleHne Bab-kamepbl, Mnukcenb: He
meHee 0.3; BcTpoeHHbii MykpodoH; KnaBuaTypa ¢ packnaakoin u mapkuposkon knasuiws QWERTY/MUYKEH;
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Ne
n/n

HanmeHoBaHue
obopynoBaHus
(PBMO)

KpaTkne npuMepHbie TexHUYeckue xapakrepuctuku (PBI10)

Eaom-
HULUA
usamMepe-
HUA

Konu-
Y4yecTBO

Moppepxka craHgapToB becnposoaHou ceasu: 802.11a/b/g/n/ac; MNpoussoguTensHOCTL Npoueccopa
(sHaueHue nokasatens «CPU Mark» no tecty «Laptop & Portable CPU Perfomance»
http://www.cpubenchmark.net/laptop.html): He meree 5000 eanHuL; Hannuve maHunynaTopa MellWb B
KOMMNIeKTe: Aa; YCTaHOBMEHHas onepauvoHHas cuctema c rpachuyeckm nonb3osBartenbckumM uHTepdencom,
CBeleHWA O KOTOPOM BKIMKOYEHb! B m._n__SI_u_m_ peecTp UOOOS@\_OXSX nporpamm gnd snekTpoHHbIX
BbIYMCIIUTENBHBIX MalWH 1 6a3 AaHHbIX; YCTaHOBMEHHLIV NakeT oucHOro nporpamMmmHoro obecneyeHus,
COBMECTUMOTIO C YCTaHOBJSIEHHOI onepauMoHHON CUCTEMO, CBEAEHUSA O KOTOPOM BKMIOYEHbI B eAUHbINA
peecTp POCCUMCKMX NMPOrpaMm A5 3NeKTPOHHBIX BbIYMCIIMTENbHbLIX MaLUMH U 6a3 AaHHbIX.

3. HaumeHoBaHve pasgena: "[dononHuTtensHoe obopygoBaHue"

OGpasoBaTebHbIi
Habop nNo MexaHuke,
MexaTpoHUKe U
po60OTOTEXHUKE

Habop npenHasHayeH Ang npoBedeHus yyebHbIX 3aHATUIN M0 U3YYEHUIO OCHOB MEeXaTPOHUKK U
pPOBOTOTEXHUKM, NPAKTUYECKOrO NPUMeHeHUA 6a30BbIX 3NEMEHTOB SMEKTPOHUKU Y CXEMOTEXHUKN, a Takke
HaubBonee pacnpocTpaHeHHOW aNeMeHTHOW 6asbl N OCHOBHbLIX TEXHUYECKUX PeLUeHWI, MPUMEHAEMbIX Npu
NPOEKTUPOBAHUN U MPOTOTUNMPOBAHUM Pa3MUYHBLIX UHXEHEPHLIX, KUDEPHETUYECKMNX Y BCTPaANBAEMLIX CUCTEM.
B coctaB Habopa AomKHbI BXOANTL KOMMNNEKTYIOWWe 1 ycTpolicTea, obnagatoLme KOHCTPYKTUBHOW,
ANeKTPUYECKoN, annapaTtHON 1 NporpaMMHOI COBMECTUMOCTBIO ApYr ¢ ApyroM. B coctae Habopa fomkeH
BXOAWUTb KOMMMEKT KOHCTPYKTUBHBLIX 3NEMEHTOBR M3 MeTanna Ansa cbopkn maketa MaHunynayuoHHoro pobota
1 KOMMNNEKT MeTannuyeckux KOHCTPYKTUBHbLIX anieMeHToB Ans cbopku makeTta mobunsHoro pobota. B coctas
Habopa OoMmKHbLI BXOAUTL NPUBOAA PasfMYHOro TUna: MOTOPbl C UHTErpUPOBAaHHBLIM UMW BHELLIHUM OAaTYUKOM
NnonoXeHuss — He MeHee 2WT, cepeonpueo BonblIoW — He MeHee 41T, CepBONpUBOL Marbii — He MeHee 2LUT,
NpUBOL C BO3BMOXHOCTbLIO YNPaBMeHNs B LUAroBOM pexume — He meHee 2wWT. B coctaB Habopa JomKHbI
BXOOWUTb 3NEeMeHTbl Ans cO0OpKK BakyyMHOrO 3axBaTta: BakyyMHas npucocka — He MeHee 1T,
AMEKTPOMArHUTHbIN KrnanaH — He MeHee 11T, BakyyMHbI Hacoc — He MeHee 1wT. B coctaB Habopa fomkHa
BXOOWUTb anemeHTHaa 6asa ans npoToTMNMpoBaHWA: nnata Ana 6ecnaeyHoro NpoTOTUNMPOBAHWA, KOMIMEKT
NPOBOAOB Pa3NUYHOro TMNa U ANWUHbLI, KOMMNEKT Pe3UCTOPOB, KOMNMEKT CBETOAMOAOB, CEMUCErMEHTHBIN
nHankaTop, gucnnein XK- Tuna, KHONKK — He MeHee 5T, MOTEHUMOMETPbl — He MeHee 3LUT, WH(paKpacHbIi
naTymK - He MeHee 31T, YNbTPa3BYKOBOW AATYMK - HE MeHee 3T, AaT4YuK TeMnepaTypbl - He MeHee 11T,
\iaTyYMK OCBELLIEHHOCTH - HEe MeHee 1wT, moaynk Bluetooth — He meHee 1wT, mogyne MK-npuemHuka — He
meHee 1wT, mogyne VK-nepeaatyvka B BUAE KHOMOYHOMO MynbTa ynpasneHus — 1LWT, akkymynsarop — He
MeHee 1LWIT, 3apaaHoe YCTPONCTBO — He MeHee 1wT. B cocTas Habopa OomkeH BXOAUTb MyNbTUAATYMK ANS
naMepeHnss TEMMNepaTypbl U BaXKHOCTW OKpyXawLlel cpegsl — He MeHee 1wT. MynbTuaaTymk JomKeH
0bnagaTth BCTPOEHHLIM MUKPOKOHTPONNEpoM (TakToBag yacTtoTa - He meHee 16 MI'L, lWwnHa gaHHbIX — He
meHee 8 KbauT), uHtepdecamm Ans nogkioyHeHnsa K BHeLWWHMM YCTPOUCTBaM: UM poBble M aHarnorosblie
noptel, 1-wire TTL, pazbem Tuna RJ. B coctae Habopa [oMmKeH BXOAWUTEL KOMMIEKT YHUBEPCanbHbIX
BbIYUCIIUTENLHBLIX MOAYNeNr, npeacTaBnstoLmnx coboli 6asoByo Nnaty, NaaTy paclupeHnst Ans CeTeBoro
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n/n

HaumeHoBaHue
obopypnoBaHusa
(PBINO)

KpaTkue npumepHble TexHu4eckue xapakrepuctuku (PBI1O)

Enu-
HULUa
u3mepe-
HWUA

Konu-
YyecTBeo

B3aUMOAENCTBUSA 1 NNaTy NogKMoYeHWa CUNOBOI Harpy3ku. Bxoasiumne B KOMMNIEKT YCTPOMCTBA AOMKHbI
obnagaTe 0QHOBPEMEHHOW KOHCTPYKTUBHOM, 3MEKTPUYECKOM, annapaTHOW 1 NporpaMmMHOi COBMECTUMOCTBIO
npyr ¢ gpyrom. basoeas nnara yHuBepcanbHOro BLIMUCIMTENBHOIO MOAYNA AOMKHA NPeacTasnsTs cobon
nporpaMmmupyemsiit KoHTponnep B cpege Arduino IDE nnu aHanornyHsix cBoBogHO pacnpocTpaHaeMbIX
cpenax paspaboTku. bazosas nnata gomkHa obnafaTk BCTPOEHHLIMU UHTEephecaMu ANg NoAKTYEHUs
LUMCOPOBbLIX M aHANOroBbIX YCTPOWCTR, BCTPpoeHHbIMKU MHTepdencammn USB, UART, 12C, SPI, 1- wire TTL,
Bluetooth, WiFi. [NnaTa paclwmpenus gomkHa obecneynsaTb BOZMOXHOCTb NOAKMIOYEHUST YHUBEPCANLHOro
BEIUMCITUTENBHOTO MOAYNA K ceTu nocpeacTeom uHTepdpelnica Ethernet. lNnaTta pacluunpenns gomxHa
obnagartb noptTamMy BBOAA-BbIBOAA AN MOAKTIOYEHUS LMGPOBLIX U aHANOroBbIX YCTPONCTB, uHTEepdeiic SPI n
BO3MOXHOCTBIO NOAKMIOYEHUS BHELUHEW KapTbl namsTh. [1naTta paclumpeHus ansa NoaknoveHnsl CUNoBon
Harpysku gomkHa obecneumBaTb BO3MOXHOCTb NPSIMOro NMOAKIIOYEeHUst BHELLHEN CUIMOBOIM Harpy3ku, a Takke
perynupyemMoit Harpysku nocpeacteom PWM uHTepdheitica. B coctas Habopa OoMmKeH BXoAUTb
nporpaMMupyemMblin KOHTposep, obecnevnsaloLMil BO3MOXXHOCTb OCYLLUECTBIATL paspaboTky nporpaMmHoOro
Koda, ucnonb3ysa MHCTpYMeHTapuii cpef paspaboTtku Arduino IDE n Mongoose OS 1 s3bikoB
nporpammupoBanus C\C++, JavaScript. [lporpammupyemsiii KOHTponnep gomkeH obnagats noptamu Ansa
NOAKMNIOHEHMA LMPOBLIX M aHANOroBbIX YCTPOWCTB, BCTPOEHHLIMU NPOrpaMMnpyemMbIMA KHOMKamMu 1
ANeKTPoOMEXaHUUYECKUMY MOAYMNSIMU AN1A OpraHu3aunn CUCTEMBI PYYHOTO YNPaBneHns, BCTPOEHHbIMU
nporpaMMmpyemMbeliMK CBETOAUO4AMI AN UHAUKALMKM paboyero pexuma, BCTPoeHHbIMU UHTepdelicamu USB,
USART, 12C, SPI, 1-wire TTL, ISP, Ethernet, Bluetooth, WiFi. B coctas Habopa gomkeH BXoguTb MoaySb
TEXHWYECKOro 3peHmns , NPeACTaBnAoLmMiA CODOM BbIHUCNUTENBHOE YCTPOWCTBO CO BCTPOEHHbLIM
MUKpornpoLeccopoM (Kon-Bo siaep - He MeHee 41T, yactoTta sapa He meHee 1.2 I'Tu, o6vem O3Y - He MeHee
512M6, 06Bbem BCTPOEHHON NaMATH - He MeHee 81 6), MHTErpupoBaHHON Kamepoit (MakcumansHoe
pa3pelueHve BWAeonoToka, nepegasaemoro no uHtepdpeicy USB - He meHee 2592x1944 en.) n onTu4eckon
cuctemoit. Moaynb TEXHUYECKOro 3peHna AoMmKeH obnaaats COBMECTUMOCTLIO C Pa3nUYHbIMK
nporpaMmmMmMpyemMbiMi KOHTpOrnepamMu ¢ NoMoLLbo uHTepericos - 1- wire TTL, UART, 12C, SPI, Ethernet.
Mogynb TeXHUYECKOro 3peHuss OorkeH obecneymBaTth BbINOMHEHWE BCEX U3MEPEHUI U BbIMUCTIEHUI
NOCPEeACTBOM COBCTBEHHbIX BbIMUCINTENbHBIX BO3MOXHOCTEN BCTPOEHHOTO Mukponpoueccopa. Moayne
TeXHU4ECKOro 3peHus  aormkeH obnagarb BO3MOXHOCTBIO KOMMYHUKALMKU C aHaNorMyYHbIMA MOOYSIMU
nocpeacTBoOM LWKMHLI Ha Base nocnegoBaTensHOro MHTepdenca ¢ uensto gansHellein nepeaadn
pPe3ynbTaToB M3MEPEHUIA IPYNNbl MOAYSEN Ha YnpaBnsioliee BbIMMCNUTESNIEHOE YCTPOWCTBO, MOAKMIOYEHHOE K
naHHoi WuHe. Moaynb TEXHUYECKOro 3peHus A0MMKeH obecne4YnBaTh HACTPONKA peXuMoB paboTsl -
HacTponKy akcrnosnumn, HanaHca 6enoro, LBETOPa3HOCTHBIX COCTaBNAIOLMX, NNOWaan 0bHapyXuBaemoii
obnacTu u3oBpaxeHus, oKpyrnocT obHapyxvBaemon obnacTy n3obpaxkeHus, NonoxeHue
obHapyxuBaemblx o6nacTeit 0THOCUTENLHO APYr Apyra, MallMHHOe oByJYeHue NapamMeTpoB HEMPOHHBIX CeTel
inns obHapyxeHnsa 06bekToB, hopmy 1 3aKogMpOBaHHbIE 3HAYeHNs 0BHapyXMBaeMbiX Mapkepos Tuna Aruco,




n/n

HavumeHoBaHue
ob6opynoBaHus
(PBIO)

KpaTkue npumMepHble TexHUYeckue xapakrepuctuku (PBI10)

Eou-
HUUa
u3mMmepe-
HUA

Konu-
yecTBO

pasmepbl 0BHapYX1BAEMbLIX OKPY)KHOCTEW, KBaApaToOB U TPEYrofbHUKOB, NapamMeTpoOB KOHTPACTHOCTH,
pasMepoB, KPUBU3HbI U MOMOXKEHUS pacrosHaBaeMbIX NuHU. Habop gomkeH obecneunsBaTb BO3MOXHOCTb
paspaboTku mogeny mobunsHoro poboTa, ynpasnsemon B FPV-pexvmMe nocpeacTBOM NporpamMmHoro
obecrneyeHUs Ansd nepcoHansHoro KomnbrTepa 1 MobunbHbIX yeTpolicTs Ha 6aze OC Android unm [0S,
oBGecneynBaloLLEro BO3MOXHOCTb YNpaBrieHus MobunbHLEIM poBoTOM U BCTPOEHHBIM MaHUMYIATOPOM
nocpeacTsom rpacuyeckoro uHTepdeiica, BkioyarLmmM B cebs Habop KHOMOK v nepeknovaTenen,
imKoMCTUK, oBnacTb aAns otobpaxeHus sugeo. Habop nomkeH obecneynBats BO3MOXHOCTb U3YYEHUS OCHOB
pa3paboTku NporpaMMHbIX ¥ annapaTHbIX KOMMNIEKCOB MHKEHEPHbIX cucTeM, pelleHnii B ccpepe ""UHTepHeT
BeLlen"", a Takke peleHui B obnactu poboToTEXHUKU, UCKYCCTBEHHOMO MHTEMMeKTa U MallnHHOTo 0ByYeHus.
B coctae Habopa A0MKHO BXOAWTEL NOCOBKE Mo M3yHEeHU0 OCHOB 3NEKTPOHUKM U CXEMOTEXHUKK, PeLeHiA B
cchepe ""MHTepHeT Bewwein™, paspaboTku 1 NPOTOTUNMPOBaHUIO MoAaeneit poboTos. B cocTas Habopa AoMmKHO
BXOAWUTBL Nocobue No U3y4eHUo OCHOB pas3paboTku CUCTEM TEXHUYECKOTO 3pEHUs U 3NIeMEHTOB
MCKYCCTBEHHOrO nHTEennexra."

Komnnekr nocyabl w1
obopynoBaHuns Ans
y4EHUYECKMNX OMbITOB
(dbunauka, xvmms,
Buonorua)

[LItaTue nabopaTtopHbIi xuMmudeckuin  Yawka MNetpn  Habop MHCTPYMEHTOB NpenapoBanbHbIX (MUHLET,
CcKanbnenb, Urna npenaposanbHas, CTEKII0 NpeaMeTHOe, CTEeKo NokpoBHoe)  Jloxkka Ans cxkuraHus
BellecTe Crynka chapcpopoBasi Ne1  [Mect Ne1  BbinaputensHas yawa Nel — dnakoH Ans xpaHeHus
TBepAbix peaktusos (50 M) ®nakoH AnA XpaHeHUsi pacTBOPOR PEAKTVBOB C KpbILLKaMK KanesnbHULamn
Mpobupka MX-14 [Mpobupka MX-16 [Mpubop anst nonydyeHus rasos  CnupTtoBka [optovee Ans
cnvpToBok (0,33 1)  dunbTpsbl (100 wt.) Konba koHudeckas 50 mn  lNanouyka creknsHHas (C pesuHoBbLIM
HakoHeYHMKoM)  MepHbii uunuHap (nnactukosblil) 25 mn Bopoka creknsvHasa B-36 (manas) CrakaH
cTeknsaHHbIA (100 mn)  MasooTBogHas Tpybdka (rmbkas)
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O6pa3zoBaTenbHbIiA
Habop Ang nayyeHus
MHOTOKOMIMOHEHTHbIX
poBOTOTEXHUYECKUX
cUcTeM
MaHUMYNALUOHHbIX
po6oTOB

ObpaszoBaTenbHbiil HaBop AormkeH BbiTh NpeaHasHa4YeH ans n3yyeHnsi poboTOTEXHUYECKNX TEXHOMOTMA,
OCHOB MHMOPMALIMOHHBLIX TEXHOMOTUIA 1 TEXHONOMIA NPOMBILLNIEHHON aBToMaTN3aLuK, a TakKe TEXHONorin
NPOTOTUNMUPOBAHUSA U aAaUTUBHOIO NpoussodcTea. B cocTas Habopa OOormKHbI BXOAUTE KOMMEKTYoLKUE U
ycTpoiicTBa, obnapatolme KOHCTPYKTUBHOIA, annapaTHO 1 NporpaMMHOil COBMECTUMOCTBIO APYT C APYrOM.
1) KOMMNNeKT KOHCTPYKTUBHBIX SNEMEHTOB U3 MeTanna u nnacTuka Ans céopku moaenein MaHunynALUMOHHbIX
pPOBOTOB C YrfIOBON KWHEMATUKOW, NockonapannensHoi kuiematukon, Delta-kuHemaTtukon. 2)
NHTennekTyanbHblii CepBOMOAYNb C UHTEPUPOBAHHOW CUCTEMOR YNpaBrieHus - He MeHee 7LWT.
CepsomMoayrb AomkeH obnanaTs MHTErpUpoBaHHOM CUCTEMON ynpasneHus, obecneunBaoLLlein obpaTHyo
CBSI3b UMK KOHTPOIb NapaMeTpoB - NOMOXeHWe Bana, CKOpoCThk BpallleHWs, Harpyaka npueoja, a Takke
obecneunBaroLLeil BO3MOXHOCTb NOCINEA0BATENBHOMO NOSKIMIOYEHNA APYr € APYrOM U ynpasneHus
cepBOMOAYSSIMU MO NMocreAoBaTeNlbHOMY NonyAynneKCHOMY acUHXPOHHOMY uHTepdeiicy. 3)
PoB0oTOTEXHUYECKUIN KOHTPOMNEpP, NpeacTaBnsaowuii coboil MoagynbHOE YCTPOMCTBO, BKO4atoLLee B ceba
OHOMMIATHLIM  MUKPOKOMNBIOTEDP ANSA BbINOMHEHUST CNOXHBIX BBIYUCUTENbHbLIX Onepauunid, nepugepuiHeIi
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n/n

HaumeHoBaHue
oGopynoBaHma
(PBIO)

KpaTkue npumepHble TexHU4Yeckue xapakrepuctukm (PBIMO)

Eou-
HUUa
u3mepe-
HUA

Konu-
4ecTBO

KOHTpOISNep ANns ynpasneHus BHeLHMY YCTPOWMCTBaMK U NNaTy paclunMpeHus Ans NoaKtoYeHus BHELWHWX
ycTporicTe. Moaynu poboTOTEXHUYECKOrO KOHTPONNepa AoMKHb!I 06nafaTe OAHOBPEMEHHOW KOHCTPYKTUBHOM,
annaparHon 1 NPorpaMMHON COBMECTUMOCTBIO APYT € APYroM. PoBOTOTEXHWUYECKMIA KOHTPOMNep AOMKEH
YOOBMNETBOPSATL TEXHUYECKUM XapakTepUCTUKaM: Kof-BO sAep BCTPOEHHOIO MUKPOKOMMbIOTEPA - HE MeHee 4,
TakToBag YacTtoTa sgpa - He MeHee 1,2 ['Tu, o6bem O3Y - He meHee 512 M6, Hanuune nHTepdelicos - SPI,
12C, 1-wire TTL, UART, PWM, uncdposble - He MeHee 16 WIT 1 aHanoroeble NoOpThl - He MeHee 8 WT 4na
NOAKNKOYEHUSA BHELLHWX YCTPONCTB, BCTPOEHHbIN MUKpothoH, a Takke WiFi unu Bluetooth ana kommyHukauumm
CO BHELLUHUMW yCTpoicTBamMu. POBOTOTEXHNYECKUI KOHTPOMNep AomkeH obecneynsaTs BO3IMOXKHOCTb
nporpaMmmMupoBaHus ¢ NOMoLLLI cpedcTe a3bikos C/C++, Python n cBoGogHo pacnpocTpaHseMon cpeabl
Arduino IDE, a Takke ynpaeneHus mogensamu poboToTeEXHUYECKUX CUCTEM C MOMOLULIO cpeabl ROS. 4)
[TporpaMmMupyemelid KOHTpornep - He MeHee 1wWT. MNporpaMmMupyemslii KOHTPONNEep OCIKeH NpeacTaBnaTh
coBol BbIYMCIUTENBHBIA MOAYIb, 06naaanM UMbpoBbIMU NOPTAMU - HE  MeHee 8 LUT 1 aHanoroBbLIMK
noptamu - He meHee 16 wWT, uHTepdericamu UART, 12C,SPI, TTL, a Takke mogynem 6ecnpoBogHoin CBA3N
Tuna Bluetooth unn WiFi gna cozgaHua annapatHo-nporpamMmMHbIX peleHnin u ""yMHbIx/cmapT"'-ycTpoiicTe
\nns paspaboTku peweHuii ""UHTepHeT Bewen™. 5) lNnarta paclumMpeHus NporpaMMUpyemMoro KoHTpornnepa —
He meHee 1wT. [nata pacwupeHus fomkHa obecneynBaTb BO3MOXKHOCTL NMOAKTHOYEHUS YHUBEPCATbHOMO
BblMMCIUTENBHOrO MOAYNSA K ceTu nocpefcTBoM uHTepcperica Ethernet. MNnata pacwuperHus gomxkHa
obnagatb NopTamu BBOAA-BbIBOAA ANS NOAKMOYEHUSA UMGPOBLIX U aHasnoroBblX YCTPOWCTB — He MeHee 40
LT, uHTephenc SPI 1 BOZMOXHOCTLIO NOAKINIOYEHUS! BHELUHEW KapTbl naMatu. 6) Moaynb TeXHUYeckoro
3peHus, NpepcTaBnsowmii cobolt ycTpoincTBO Ha 6aze BbIMNCINTENBHOrO MUKPOKOHTpONNEpa 1
MHTErpUpOBaHHO Kamepsl, obecneunBaLLee pacno3HaBaHue NPoCTelnX U30BpaXkeHUn Ha Moayne 3a
CYET CODCTBEHHBIX BbIMUCIUTENBHBIX BO3MOXHOCTEN - He MeHee 1wT; Moaynb TeXHUYECKOTro 3peHus JoMmKeH
obecrneymBaTb BO3MOXXHOCTb KOMMYHUKaUMM C aHaNorM4HbIMM MOAYNAMM NOCPEACTBOM LWKHLI Ha Base
nocneaoBaTenbHOro nHTepdenca ¢ Lenbio fansHelen nepeaym pesynstaTtoB U3mMepeHnin rpynnbi
MOZynelr Ha ynpaensaiLee BLIYNCNUTENLHOE YCTPOCTBO, MOAKMIYEHHOe K AaHHOI winHe. Moaynb
TEXHWYECKOro 3peHus AomkeH obecneynsaTbe BO3MOXKHOCTE OCYLLECTBMAATE HACTPOMKY MOAYNSA TEXHUYECKOro
3pEeHUst - HAaCTPOMKY aKkcnoauumy, banaHca 6enoro, LUBETOPa3HOCTHLIX COCTABMALIMNX, NNOLWaan
obHapyxuBaemoi obnactu n3obpaxeHus, OKpyrnocTu obHapyXvBaemo 06nacTi nsobpaxeHus, NoNoOXeHue
obHapyxnBaemMbIx obnacteit OTHOCUTENLHO ApYr Apyra. Moayne TEXHUYECKOTO 3peHUs AOMKEH
obecneynBaTh BOBMOXHOCTE HACTPOKM Ha O4HOBPEMeHHOe 0bHapykeHne He meHee 10 pasnnyHbIX
OAMHOYHBIX O6BLEKTOB B cexkTope ob3opa, Nnbo He MeHee 5 cocTaBHbIX 0OBLEKTOB, COCTOALUMX U3 HE MeHee 3
pas3nu4HbiX rpadmnyecknx NpUMUTUBOB. Moayrb TEXHUYECKOTo 3peHUs AOMKeH 0bnagaTe BCTPOEHHbIMA
nHTepgericamm — USB, UART, 1-wire TTL, 12C, SP| ang koMMyHUKaUMU CO BHELUHUMU NOAKMIOYaEeMbIMU
ycTporicTBamu. 7) B coctaB Habopa A0mKHbI BXOAWUTL LnpoBble MHOPMALMOHHO- CEHCOPHbIE MOZYN,
npeactasnsaowme cobol ycTpocTea Ha base nporpaMmmMuUpyemMoro KoHTponnepa 1 MaMepuTensHoro
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anemeHTa. Lincposoit mogyne gomkeH obnaaarte BCTPOEHHBIM MUKPOKOHTPOMMEPOM (TakToBas YacToTa - He
mMeHee 16 MIMy, WuHa aAaHHbIX — He MeHee 8 Kb6aliT), nHTepdeicamu Ana NOAKNIYEHUA K BHELHUM
ycTpoicTBam: Uudposbie n aHanorosble NopTbl, 1-wire TTL, pazbem Tuna RJ.  Lindposoit Mogysb AormkeH
obecneyvBaTh BOZMOXHOCTE KOMMYHUKALWN C aHANOrMYHbIMY MOAYNAMYM NMOCPEACTBOM LWKHLI HA 6Gase
nocneposaTtenbHoOro UHTepdeiica ¢ Liensio AanbHenwein nepeaaym pesynsTaTtoB U3SMepeHuin rpynnol
Mofynei Ha ynpasnsioLLee BbIMUCIUTENBLHOE YCTPOMCTBO, NOAKMIYEHHOe K AaHHoN WwiuHe. B cocTas Habopa
[OJKHO BXOAWUTb: LhPOBOA MOAYNb TAaKTOBOW KHOMKM — He MeHee 3T, uucthpoBoi Moaynb cBeToanona — He
meHee 3WT, UndpoBoil MOAYNb KOHLIEBOTO NpepbiBaTens — He MeHee 3T, UMpoBoi Moy AaTyuka useTa
— He MeHee 1wT, yudpposolt mogyns RGB ceeTognoaa — He meHee 1wT. 8) B cocTas Habopa OormKHbI
BXOLMTb aNeMeHTbl 4ns cOOpKM BaKyyMHOro 3axeaTa: BaKyyMHas npucocka — He MeHee 11T,
QNeKTPOMarHWTHbIN KnanaH — He MeHee 1T, BakyyMHbIA Hacoc — He MeHee 1wT. 9) B coctas Habopa
NOMKeH BXOAUTL Y4eBHbIA KOMMNEKT, BkNoYawmin B ceba yuebHoe nocobue, Habop BUBNNOTEK TPEXMEPHbIX
3NEeMEHTOB ANA NPOTOTUNMPOBAaHWA Mogenein MaHWNynsauMoHHbIX poBoTOB, a Takke NporpaMmMHoe
obecneveHne ans pabotbl ¢ Habopom. MNMporpammHoe obecrnevyeHne [OMKHO obecneyrBaTb TPEXMEPHYHO
BM3yanuaauuio Modenu MaHunynauMoHHoro poboTta (C yrnoBoi, NrockonapannensHon u gensta-
KuHemaTuKon) B npouecce paboTkl, obecneynBaTe NOCTPOEHUE NPOCTPAHCTBEHHON TPAEKTOPUN ABUKEHUA
MCMONMHUTENBHOMO MeXaHuama MaHUNynALUMoOHHOro poboTa, BO3MOXHOCTL 3aaHus NocneaoBaTensHoCTU
TOMEK ANs NPOXOXAEHUS Yepes HUX UCMONHUTESTBHOrO MexaHuaMa MaHunynauMoHHoro pobora.
[porpammHoe obecneveHne JOMKHO hyHKLUMOHMPOBAaTh, KaK B OTAENLHOCTU B BUAE Cpedbl MOAENUPOBaHUSA,
TaK U B PeXXMMe MOHWUTOPWHra B peanbHOM BPEMEHW Npy NOAKMHYEHUM MOAENN MaHUNYNATOPa NOCPeacTBOM
poboToTexHWUYECKoro KoHTposnepa. MNporpaMMHoe obecnedeHne JOMKHO obecnednBaTs BO3MOXKHOCTb
NOCTPOEHUS rpatnKoB 3aJaHHbIX U TeKyLLUVX 0B0BLEHHbIX KOOPAUHAT MaHUNYNSAUMOHHOro poboTa, rpadukoB
BHAYEeHWIN CKOPOCTEN U YCKOPEeHUs, rpachvkoB pacHeTHbIX 3HavYeHuiA Harpysku. MporpammHoe o6ecneyexne
\OMKHO NO3BONATL 3aflaBaTh NocnefoBaTeNbHOCTL NepeaBMXeHnin MmaHunynsaTopa nocpeacTesoMm Habopa
KomaHf B 6noyHo- rpachudeckomM uHTepdperice. YyebHoe nocobne AOMKHO COAepKaTb MaTepuans! no
paspaboTke TpexMmepHbIX Moaenel MobunbHbIX POGOTOB, MaHUMYNALMOHHBIX POBOTOB C pasfUYHbIMK TUNaMK
KnHemaTtunku (yrnoeas KMHemaTuka, Nrnocko-napannenbHas KnHeMaTuka, genbTa-knHematuka, SCARA unu
pblYaXHasa kKnHematuka, nnatcopma Crioapta v T.1.), MHCTPYKLUMM NO NPOEKTUPOBaHWI0 pOGOTOB, MHCTPYKLMM
1 METOAMKW OCYLLECTBIEHUA MHXEHEPHBLIX PACYETOB NPU MPOEKTUPOBaHUK (pacyeTbl HAarpysku U MOMEHTOB,
pacyeT MOLHOCTM NPUBOAOB, pacyeT NapaMeTpPoB KMHEMAaTUKU U T.M.), UHCTPYKUMK No paspaboTke cuctem
yYNpaeneHus U nporpaMmMmHoro obecnevyeHus Ansa ynpaeneHus poboTamMu, UHCTRYKUUW W METOAMKMU MO
pa3paboTke cucTeM ynpasrieHus C ArieMeHTaMn VCKYCCTBEHHOMO MHTENIeKTa U MalluHHOro oByYeHus.

O6pasoBaTterbHbIi

KOHCTPYKTOP AnA

PoBoTtotexHuyeckuit Habop npegHasHayeH Ans u3y4yeHus OCHOB POBOTOTEXHWKM, AeTarlei, y3noB U
MeXaHu3MOoB, HeobXoaUMBIX ANsa co3gaHusa poboToTexHuYecknx yeTpoincTe. Habop npeacrasnaeT coboii

T
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NPakTUK1 6roYHOro
nporpaMmmnpoBaHusi ¢
KOMMNMNEKTOM AaTYMKOB

KOMMAEKT CTPYKTYPHbLIX SM1eMEHTOB, COEAUHUTENBHBLIX ANIEMEHTOB U 3NEKTPOTEXHUYECKUX KOMIMOHEHTOB.
HaGop nossonser npoBoauThL 3KCNEpUMEHTLI NO NpeaMeTy uauka, cosaasaTh U NPOrpaMMupoBaTh
cobupaemble MoAenu, 13 KOMNOHEHTOB, BXOAALLMUX B €ro cocTas, paboune moaenu MobunbHbIX 1

CTaLMOHapHEIX POBOTOTEXHUYECKUX YCTPOMCTB C aBTOMATU3MPOBAHHBLIM YNpaBneHnem, B TOM YKCHe Ha

KONECHOM U I'YCEHUYHOM XO[Y, a TakkKe KOHCTPYKUMIA, OCHOBaHHbLIX HA UCNOMNb30BaHUY PasnnyHbIX BUOOB
nepeaaq (B TOM Yncne YepBsAYHbIX U 3yByaTbiX) a Takke pbivaros. BcTpoeHHble 6GecnpoBofHble ceTeBble
peweHus (Wi-Fi n Bluetooth), BoaMorkHocTs MHTerpauum ¢ 6ecnnatHbiv obnayHsim MO, obecneunsaoT
BO3MOXHOCTb NPaKTUYECKOro U3y4yeHus TEXHONOIMIA MHTEPHETA BELLE U OCHOB UCKYCCTBEHHOTO UHTESINEeKTa.
ObecneunsaeTca BO3MOXHOCTL 06BbeAUHEHNS] HECKONbKUX POBGOTOB, COBPaHHLIX U3 NogoBHLIX HaBopos, B
rpynnbl ¢ ceTeBbiM B3avMoaeicTememM. [pegycmoTpeHa onumnoHasnbHas BO3MOXHOCTb pacluMpeHus

VIOMOSTHUTENBHLIMU KOMMOHEHTaMU (He BXOAALWMMU B CTAHAAPTHYIO KOMMNMEKTaLUuio), No3sonsiioLIMMI U3yyaTth
TEXHWYECKOE 3peHne 1 NPoMBILLNEeHHYI0 poboToTexHuKy. [NpeaycmoTpeHa BO3MOXHOCTL paboThl Habopa ¢
[IOMNONHNTENBHLIMW 0BnayHbiMK cepsucamn. NpedycMoTpeHbl MUHUMYM OBa NPOrpamMMmupyemMbIx

KOHTposniepa B NNacTUKOBbIX KOprycax, No3BonsoLWmMX oAHOBPEMEHHO co3aaBaTh 2 BapuaHTa poboTos
pasnuYHoOro HasHa4eHus, UMetoLLMX BO3MOXHOCTb paboThbl Kak B NOTOKOBOM PEXUME, TaK U aBTOHOMHO;
MO3BONAOLLMX peann3osaTts 0by4eHne NporpaMMUpPOBaHUIO B HECKOMNbKMUX cpeaax pa3paboTku Ha pasnunyHbIX
asbikax (K npumepy, B cpeaiax Mblock, Arduino IDE, Ha sisbikax Scratch, C, Python, micro Python). Kak
MWHWUMYM OfWH U3 KOHTPONNEPOB UMEeeT BCTPOEHHYIO OnepaLyioHHyo cuctemy, BcTpoeHHble Wi-Fi u
Bluetooth, nopT ans nogkmoyeHUs nocnenoBaTensHO CoeaUHAEMBIX BHELUHMX YyCTpoKCTB (He meHee 20
OHOBPEMEHHO NOAKIIOYAEMbIX YCTPONCTB). Kak MUHUMYM OfWMH M3 KOHTPOSINEpPOB UMEET BO3MOXHOCTL
OAHOBPEMEHHON 3anucu He MeHee 8 nNporpamm, ¢ BO3MOXHOCTbIO NEPeKiodeHns Mexay Humu. Kak
MWHUMYM OLIMH U3 KOHTPONEPOB UMeeT NonHoLBeTHbIN Ancnnen (IPS), no3sonsoumii BbIBOAUTL AaHHbIE C
aTYMKoOB B BuAe Tabnuu 1 rpahukos, a Takke co3fiaBaTb BCTPOEHHbLIE B KOHTPONep BUAEOUrpbI.
Konnyectso ceHCopoB ¥ UCMONHUTENBHBIX YCTPONCTB, BCTPOEHHBIX B OAWH U3 KOHTPONNEPOB, - He MeHee 10
wt. Obulee KONMMYECTBO aneMeHToB B Habope He MeHee 400 WT., B TOM YWCre NoAKIoYaeMble Mogynu: -
Bluetooth moaynk, - ABOWMHOM AATYMK NUHWUK, - YNIBTPA3BYKOBOM AaTUYMK PACCTOSIHUA, - AaTYWK UBETa, -

naT4ymK KacaHus arnekTpomexaHudeckun, - IR MOAOyrnb, - MOTOP NOCTOAHHOIO TOKa C pedyKTopom — He MeHee

2 lWT., - cepBonpuBod, - NynbT AUCTaHLMOHHOrO ynpaenenus IR. Habop gormkeH BbiTb YKOMMNIEKToBaH
akkymynaTopHbeiMu Batapeamu. MNporpammHoe obecnevyexune, ncnons3yeMmoe Ans NporpaMmmMupoBaHns
cobupaemMbix poBOTOTEXHUYECKUX MOLAENEN U YCTPOACTB, JOMKHO BbITh AOCTYNHO ANs 6ecnnaTHoro
cKauuBaHua 13 cetu VIHTEpHET U nocneayoulero Cnonb3oBaHus.

Habop OI32/Er3
(cbuauka)

Habop normkeH cocTonTb U3 7 KOMNNEKTOB W NMpeAHasHaqeH Ans BbINONHEHUsS aKCrnepuMeHTanbHbIX 3aaaHuin
rocyapCTBeHHOW MTOroBOM aTtTecTauum No obpasoBaTtenbHbIM NPorpaMmmamM OCHOBHOro 06LLero obpasosaHus

B hopme OCHOBHOIo rocyaapcTaeHHoro aksameHa (OI'3) no ¢usnke B COOTBETCTBUM CO creumdukaumnei

wT

4.00
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KOHTPOINbHBIX UBMEPUTENBHBIX MaTepuasnos, yTeepxaeHHon heaepanbHbIM rocyiapcTBEHHbIM BIOaKEeTHBIM
Hay4HbIM yupexaeHnem «deepansHblil UHCTUTYT Neaaroruyeckux U3MepeHuin» (PrBHY «®UMK»). B
Habop BXOAAT B TOM YKCNe CreayLme nsMepuTensHble npucnocobreHmns n yyebHoe obopyanosanve: *
BEChI ANIEKTPOHHbBIE  * U3MEPUTENbHBIA LIMAWHAP * CTakaH NnacTUKOBbIA * AUHAMOMETPbI * Bpycku * Broku
° Fpy3bl = NPYXWHbI * coBupatollas M paccenBalollas NMMH3bl * LUTATUB

Habop OIQ/EN3
(xmumuga)

B Habop BxogaT Beckl nabopaTopHble anekTpoHHble 200 r, CnupToBKa nabopartopHas, BOPOHKa KOHMUYecKasi,
nanoyka cTeknsiHHas, npobupka MX-14 (10 WTyk), cTakaH BbICOKUIA ¢ HocukoM BH-50 ¢ meTkoil (2 wrykn),
UWIUHAD N3MEPUTEeNbHbIN 2-50-2 (CTEKNAHHDIA, C NPUTEPTON KPLILLKOM), WTaTUB Ans npobupok Ha 10 rHéag,
32XMM NPOBMPOYHBINA, LUNaTenb-noxeyka (3 Wwryku), Habop dhnakoHoB Ans XpaHeHua pacTBOPOB U PEaKTUBOB
(o6wvem cpnakoHa 100 mMn - 5 KOMMMEKTOB N0 6 WTYK, 06bem dnakoHa 30 Mn - 10 KOMANEKToRB Mo 6 LUTYK),
UMNMHAP M3MEepUTEnbHbINR G HocukoM 1-500 (2 wTyku), cTakaH Bbicokuit 500 mn (3 wryku), Habop epluei ans
MbITbS NOCY/bI (EPLU ANA MBITbS NPOBUPOK - 3 LWTYKW, epL A4S MbITbSA KOMB - 3 WTYKK), xanaTt 6ensiit x/6 (2
LUITYKU), NepYaTKi PE3UHOBbIE XUMUYECKUE CTOMKME (2 LUTYKM), OUKM 3aLUTHBIE, hunbTpbl BymadkHble (100
LTYK), roproyee aAns cnuptosok (0,33 n). B coctas Habop BXOAAT peakTUBbI: anioMUHuii, Xeneso, conaHas
KncrnoTa, MeTunopakx, heHongTanenH, ammuak, Nepokcua BoAopoaa, HUTpat cepebpa u apyrue; B obuiein
CINOXHOCTM - 44 Pa3nUYHbIX BELLECTB, UCMONb3YeMbIX Arls COCTABNEHUS KOMMIEKTOB PeaKTUBOB Npy
NPoBeAEeHNN 9K3aMeHaLWOHHBIX 3KCNEPUMEHTOB Mo KYPCY LLKOBEHOW XUMUK

wT

4.00

Mukpockon uupoBoi

Tun Mukpockona: Buonoruyeckuii Hacagka Mukpockona: MoHokynsipHas HasHaueHme: nabopaTtopHslil MeTop
ncecnefoBaHua: ceetnoe none Matepuasn onTuki: ONTUHECKOE CTEKNO YBenuieHue Mukpockona, kpar: 64 —
1280 Oxynsipel: WF16x O6bekTusbl: 4x, 10X, 40xs (NOANPYKUHEHHBIN) PeBonbBepHas ronoska: Ha 3
0ObekTMBa TUn NOACBETKM: 3epKarno unu ceeToaunon PacnonoxeHve noaceeTku: BEPXHAA U HUXKHSAS
Matepuan kopnyca: MeTann MpeaMeTHbIR cTonuk, mm: 90 McTouHuk nuTtarus: 220 B/50 My Yucno
Meranukcenen: 1

T

6.00




MpunoxeHue 2 k npukasy [enaptameHTa
obpasoBaHus u Hayku KypraHckon obnactu ot
No

«O6 yTBEpXaeHUU nepeyHst obopynoBaHus,
pacxodHblX MaTepuanos, CPeaAcTB 0bydyeHus
n BoCnUTaHuUsA (MHPaCTPYKTYPHOro nNucTa)
ANs co3faHnsa 1 (PYHKLMOHUPOBAHUS LIEHTPOB
obpasoBaHusi eCTeCTBEHHO-HAYYHON 1
TEXHOJIOTMYEeCKoW HanpasneHHocTel « Tovka
pocTa», pacrnosioXeHHbIX B CENbCKOM
MECTHOCTU 1 Manblx ropogax KypraHckoit
obniactuy

[NepeyeHb koMMekToB 0bopyaoBaHUsA Ansi OCHaLLEeHUs 0bLeobpasoBaTenbHbIX OpraHU3aLmi KypraHckoi obnacTu, Ha 6ase KoTopbix B
2023 rofly cospaloTcst LEeHTpbl 06pasoBaHusi ECTECTBEHHO-HaYYHOM 1 TEXHOMOMMYECKON HanpaBneHHocTen « Toyka pocTa»

Ne HaumeHoBaHue HaumeHoBaHWe obLeoBpasoBaTenbHbIX HOpuandecknin agpec MNepeyeHb KomnneKkToB 06opyaOBaHNSA
n/n | MyHUUMNansHoro opraHusauuii, Ha base KOTopbix NnaHupyeTcs | obiyeobpasoBaTesnbHoM opraHnsaumuu (o
obpasoBaHus cosfaHue «LleHTpa «Toyka pocta» ycTaBy)
ObuieobpasoeaTtenbHble OpraHu3aumnu, He SBISIOLNECS ManOKOMMIEKTHbIMU
1 Benosepckuii MyHULMNansHoe KaseHHoe 641356, KypraHckas o6nacTs, 1 Pazpgen «EcTtecTBeHHO-HayuyHas
MYHULIMNANbHBINA obuleobpasoBatensHoe yupexaeHune Bernoaepckuii paioH, n. CTeknosasog, yr. HanpaBneHHOCTb»:
OKpyr «CTeknosasofckas cpeaHsas BapakcuHoi, 4. 8 1. Uudhpoeas naBopartopus no chuauke
o6LeobpasoBaTensHas WKonay (y4eHunueckast), 3 wr.
2 KeToeckuit MYHULMNANLHOE KaseHHoe 641313, KypraHckas obnactb, KeToBcKuiA 2. Uucbposasn nabopaTtopus no Xumuu
MYHULMMNansbHbIA obuieobpasopaTensHoe yupexageHue paiioH, c. KonecHukoBo, nep. LLUkonbHbIiA, (yueHuueckas), 3 .
OKpyr «Koneciukosckas OLHORIRA Aom 2 3. Liucbpoeas naGoparopus no Guonormu
obuieobpasosartensHas Lwkona» . (yuennueckas)), 3 Wr.
3 MyHULMNanbHOe KaseHHoe 641304, KypraHckas obnactb, KeToBckuii 2 Pasgen «[lononHutenbHoe 060pyaoBaHne»
obuleobpazosatenkHoe yupexaeHne palioH, 4. KomnnekT nocyasi u obopynosaHus ans
«KonTawesckas cpeaHss ¢. Konraweso, yn. lNoytoBsas, 4. 23 YYEHUYECKIX OMBITOB (ChManKa, XuMusi, ronorus),
obuieobpasoBaTenbHas Wkonay» 2 W,
5. O6pasosaTensHbiil Habop 4na M3ydeHus
MHOTOKOMMOHEHTHBLIX POBOTOTEXHUYECKUX CUCTEM
4 MYHULIMNaneHOe KaseHHoe 641320, KypraHckas obnacts, KeTosckuii AMBHATALUORIEI DOBOTUR, 1 LT,

obuweobpasoBaTensHoe yYpexneHve
«HoBocuaoopoBckas cpeaHsast

palioH,

c. Hoeasa Cupoposka, yn. Cagosas, gom 3

6. OBbpasoBarentHbiii HABop No MexaHuke,
MexaTpoHuKe 1 poboToTexHuke, 1 WT.




oblweobpasopaTtenkHan LWKona UMeHu 25
repoes 12 norpaHW4HOR 3acTasbi»

7. OBpasoBaTenbHbI KOHCTPYKTOP ANSA NMPaKkTUKn
6104HOro NPorpamMMUpPoOBaHUA C KOMNNEKTOM
aartyukos, 1 Wr.

5 locypapcTBeHHoe GlopkeTHoe 641327, KypraHckas o6nacTb, KeToBckuit
obuieobpasopaTtenbHOe yupekaeHne paiioH, n. CTapsiit MpoceeT, yn. ToMuHa, 8. Habop OI'S/ET3 (¢pusuka), 3 wr.
«CTaponpocseTckas LWKona», MMeloLLee n.47 9. Habop OI'3/ET3 (xumus), 3 wr.
WHTEepHart 10. Mukpockon uncpoBoi, 6 WT.
6 MULLKUHCKWIA MyHULMNansHoe Ka3éHHoe 641072, Kypraxckas o6nactb, Muwkunckuin | 3 Pasaen «KomnbtotepHoe o6opynoBaHue»
MyHULNATBHBIA obLieobpasosartensHoe yupexaeHne paiioH, ceno Bocxog, ynuua Caposas, 58 | 11. M®Y (npunTep, ckaHep, konup), 1 wT.
OKpYT «Bocxopfckas cpeaHss 12. HoyT6yk, 3 wr.
obuieobpasoBartenbHas WKona»
Vs Moxkpoycosckuit MYHULUMNanbHoe KaseHHoe 641542, KypraHckas obnacrs,
MYHULMNAanbHbIRA obuieobpasoBaTensHoe yupexaeHve MokpoycoBckuii paiioH, ¢. CTaponepLumHo,
OKpYyr CraponepwuvHckas cpegHas yn. WkoneHas, 22
obLeobpasoeartensHas LWKona
8 MeTyxoBcKknin MyHuULMnansLHoe 6rooKeTHOE 641652, KypraHckas obnacTs,
MYHUUMNANbHBIA obuieobpasoBartensHoe yupexaeHne MeTyxoBckuin paiioH, c.CTpenbbl,
OKpYT «CrpeneLkan cpegHas yn.OsépHasn, 31
obuieocbpazoBaTenbHas LKonay
9 MonoeuHckuin MyHULMNansHoe obleobpagoBaTtensHoe 641770, Poccuiickan ®eagepauus,
MYyHULMNANbHbIA yupexpgeHue «CyMKUHCKas cpeaHas KypraHckas obnactk, MonoBuHCKuin paioH
OKpYT obuweobpasoBaTensHasd LWKona» c. Cymku yn.Kpacusas, 59
10 | MpuTobonbHLIN MyHULMNaNbLHOE KaseHHoe 641403, KypraHckan obnacrb,
MYHULMNanbHLINA obLieobpasopaTenbHoOe yupexaeHue MpuTobonbHLIN paiioH, ceno PackaTuxa,
OKpyr «PackaTuxuHckan cpefHss ynuua LleHTpansHas, gom 4
obLeobpasoBaTtensHas LWKonay
11 | WappuHckumii MyHUUMNansHoe KkaseHHoe 641810,
MYHULMNaNbHLIN obLeobpasoBaTensHoe yupexgeHue KypraHckas obnactb, LLlagpuHckuii paiioH,
OKpyr «KpacHoHUBWHCKas cpeaHas ceno KpacHas Huga,
oblweobpasoBartenbHas WKona ynuua Cagosas, g.17
LWagpuHckoro parioHa KypraHckoi obnactuy
12 | Warposckuii MyHUUMNansHOE KaszéHHoe 641981, KypraHckas obnacts, LUaTpoBckuii
MYHWULMNanbHbI obLeobpasoBarernbHoe yupexneHue MYyHULIMNanbHbLIA OKpyr, c. bapuHo, yn.
OKpyr «bapuHoBcKana cpeaHsas Mocenkosas, 4.27
obweobpasoBaTtenbHag WKonay
ObLeobpasopaTtenbHbie opraHu3auum, ABNALMECs ManoKOMNNEKTHLIMU
13 | AnbmeHeBCKUA MYHWULUNAanNbHoOE KaseHHoe 641141, KypraHckasi obnacrb 1 Pazgen «EctecTBeHHO-Hay4Has
MYHUUMNANbHLIA obLueobpasoBaTensHoe yupexaeHue AnbmeHeBCKUl paitoH, cenlo TaHpbIKYNOBO, | HanpaBRNEHHOCTbY:
OKpyr «TaHpbIKYNOBCKas CpeaHsAn ynuua Coeetckas, 12 1. Uucbposas naGopatopus no usuxe
o0b6weobpasoBarenbHas WKonan (yyeHuveckas), 2 Wr.
14 | Cacbakynesckuii MYHULIMNAaNbHOE KaseHHoe 641084, KypraHckas obnactb, 2. Lincbposas naGopaTopusi No Xumum

MYyHUUUNANbLHBLIA
OKpyr

obueobpasoBarensHoe yypexaeHne
«KameIlWuHecKkas cpeaHas
obueobpasoBaTtensHas LWKona»

CadbakyneBckuil paiioH, ceno KamblliHoe,
ynuua Komcomornbsckasi, 27

(y4eHun4eckasn), 2 Wr.
3. Uudpposas nabopatopusi no Guonorum
(y4yeHnyeckas), 2 wr.




2 Pazpen «[lononnutensHoe oGopynosaHue»
4. KomnnekTt nocyas! u o6opyaosaHmusa ons
Y4EHUYECKUX ONbITOB (huanka, xumus, Guonorus),
1 wr.

5. ObpasoBaTenbHblil Habop Ana U3yyeHns
MHOTOKOMIMOHEHTHBIX POBOTOTEXHUYECKUX CUCTEM
¥ MaHUNyNALMOHHLIX po6oToB, 1 WT.

6. O6pasoBaterbHbIi HaBop No MexaHuKe,
MEeXaTpoHuKe U poboToTexHuKe, 1 WT.

7. OBpasoBarenbHbIil KOHCTPYKTOP ANA NPaKTUKU
GroYHOre NPOrpamMMMPOBaHASA G KOMNNEKTOM
naTtymnkos, 1 wWr.

8. Habop OI3/Elr3 (thuauka), 2 wr.

9. Habop OI3/Erd (xumus), 2 WT.

10. Mukpockon uudposoii, 3 wr.

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

12. Hoyt6yk, 2 wr.




