MUHHUCTEPCTBO OBPA3OBAHUS

CAPATOBCKO¥ OBJIACTU
MMPUKA3
oT G L %/ No Z %’
r. CaparoB

06 yTBepskieHNY IepeuHs: 060pyA0BaHNs, PACXOJHbIX
MaTepMasioB, CPeCTB 00yUEeHMS ¥ BOCIIMTAHMS,
IUIAHVPYEMbIX K IIPMOOPETEHMIO /11 OCHALLEHUS
00111e06pa30BaTe/IbHBIX OPraHM3ali, PaCII0I0KeHHbBIX
B Ce/IbCKOM MECTHOCTY M MaJIbIX FOPOJAAX, C LIe/IHI0
cosanys ¥ QYHKIMOHMPOBaHMS LIEHTPOB 06pa3oBaHys
€CTeCTBEHHO-HAayYHOM ¥ TEXHOJIOTMYEeCKOM
Hanpas/ieHHoOcTel «Touka pocra» Ha TeppUTOPUM
CaparoBckoi o6s1actu B 2024 rogy

B nessax co3manms u GyHKUMOHMPOBaHMS LIEHTPOB 06Pa30BaHMSI €CTECTBEHHO-
Hay4yHOM M TeXHOJIOTMYeCKOo) HarmpasieHHocTer «Touyka pocra» B pamKax
PerOHaJIbHBIX IPOEKTOB, OOECIeUNBAOIIMX JIOCTUKEHME LieJIell, IToKasaTeien u
pe3ysibTaToB (efepanbHOro mnpoekta «COBpeMeHHas ILIKOJa» HaIMOHAIbHOTO
npoekra «O6pasoBanme» B  CaparoBckoy obmactu B 2024  ropmy,
BO ucnosHeHue pacrnopsbkeHusi IlpaBurenncrBa  CapaTtoBckoyu — obsactu
or 22 okta6ps 2020 roma Ne 309-IIp «O cosmaumm M (QYHKUMOHMPOBAHUM B
06111e06pa3oBaTe/IbHBIX OpraHusaiysax CapaTOBCKOM 0671acTy, pPaCIONIOKEHHbIX B
CeJIbCKOM MEeCTHOCTM M MAaJIbIX TOpOJaX, LEHTPOB OOpa3soBaHMS eCTeCTBEHHO-
Hay4yHOM ¥ TEXHOJIOrMYecKoy HampasjieHHocreir, B 2021 - 2024 ropmax», Ha
OCHOBaHUM IMMUCbMa (eflepaJbHOrO rOCYNapCTBEHHOTO aBTOHOMHOIO YUPEKIeHMS
«LleHTp npocBeTUTENbCKMX MHMIMATUB MuHMCTEpCTBa MpocBenienns Poccuitckoii
@epepauym» ot 29 suBaps 2024 roma Ne 100/2901-25 «O cooTBeTCTBUM
MH(QPaCTPYKTYPHOTO JIMCTA eOUHO TeXHojorndeckon cpepe HIIO»

ITPUKA3BIBAIO:

1. VTBepOuTh IepevyeHb OOOPYAOBaHMS, PACXOAHBIX MaTepuasioB,
cpencTtB OOyYeHMSI ¥ BOCIUTAHMS, IUIAHMPYEMBIX K IIPUOOPETeHMIO, MJIsi
OCHallleHsT 0b11e06pa3oBaTe/IbHbIX OpPraHM3alyii, PaclOOKEHHbIX B CeIbCKOM
MECTHOCTM M MaJIbIX rOpojax, C LeJbIO CO3aHusl UM (PYHKUMOHMPOBAHMS LIEHTPOB
06pa3oBaHNMsI eCTeCTBEHHO-HAYYHOM ¥ TEXHOJIOrMYECKO) HampasieHHocTeil «Touka
pocra» Ha Tepputopun CapatoBckoit o6macti B 2024 ropy (pujioskeHne).

2. ['ocymapcTBeHHbIM 06111€06pa30BaTe/IbHbIM OpraHu3auysam, GYHKIMA U
IIOJIHOMOYMSI yUPEIUTeNs,, B OTHOIIEHMM KOTODPBIX OCYILECTBJISIET MMUHMUCTEPCTBO
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o6pasoBannms CapaToOBCKOI 061aCTI, TPy OCYILECTBJIEHM) 3aKYIIOK TOBapoOB, Pabor,
YCIYT IJIS OCHALUEHMs OOL1eofDasoBaTebHbIX OPraHM3aLMi, PACIONOKEHHbIX B
CeJIbCKOJ MECTHOCTM M MAJIbixX TOPOJAX, C LE/bi0 CO3MAHMUS U YHKUMOHMPOBaHMSA
LIEHTPOB 06Pa30BaHMS €CTECTBEEHO-HAYYHOM 11 TEXHOIOTMYeCKON HaIpaBJIeHHOCTEN
«Touka pocra» Ha Tepputopuy CapaToBckoii obracty B 2024 rofy MCHOJIb30BaTh
nepeyeHb 060PYLOBaHNS, YTBEPIKIEHHDI TYHKTOM 1 HaCTOSILIEro MpuKasa.

3, PexkomenmoBats opraHam MEeCTHOT'O CaMOYIIpaBJIeHMs,
OCYLIECTBJ/IAIOIIMM yIIpaBieHne B chepe 06pazoBaHusi, NPy OCYILECTBICHUM
3aKYIOK ~ TOBApOB, paboT, VCAyr Ui OCHaIleHus  ObIe06pasoBaTeIbHbIX
OpraHy3aluii, PaCrONIOKEHHBIX B CEJIbCKOJ MECTHOCTM ¥ MaJIbIX TOPOLAX, C LebIO
cosfaHms ¥ (YHKUMOHMPOBAHNMI LIEHTPOB OOGPA3OBAHMS €CTECTBEHHO-HAYUHON 1
TEXHOJIOTMYECKO) HampaseRHocTe «Touka pocta» Ha Tepputopuyu CapaToBCKO
obnmactu B 2024 romy MCIONB30BATH MepeyeHb OBOPYIOBAHMS, YTBEP>KIEHHbIN
IIYHKTOM 1 HacTosiiiero npukasa.

4, KoHTpons 3a ucronHeHmenm HacTOSIErO MPMKasa BO3JIOKUTH Ha
3aMeCTUTeJIT MMHUCTPA — HaYaJIbHYKa YIPaBIeHUs CTIenuaibHOro 06pasoBaHms 1
3aIUMThl TIPAaB HECOBEPIUEHHOIETHMX, 2aMeCTUTeNiss MUHUCTPA - HadyaJbHUKA
YIIpaBJIeHyst OBILETO M JOTIOHUTEIbHOIO 0HPA30RAHMS.

3amecturens IIpeacenarer s
IIpaBurennscrBa CapaToBcKkoir 06macTm

MMHUCTP ob6pasoBauus CapaToBCKO 06,




[Tpunoskenne

VTBEPX]JIEH
IIPMKAa30M MMHUCTEPCTBA
obpa3oBaHus
CaparoBckoi o61actu

OT LLE/ 2084 No 9%

Ilepeyens 060pynoBaHmsi, pacXoaHBIX MaTepUaioB, CPeACTB 00yYeHus U
BOCITUTaHMUS, IVIAHMPYEMBIX K NPHOGPETEHMIO, I/IST OCHAIIEHMS
006111€06pa3oBaTe/IbHBIX OPraHM3ALMI, PACTIONIOKEHHDIX B Ce/IbCKO MeCTHOCTH
Y MaJIbIX rOPOAAX, C Le/IbIO CO3/aHMs ¥ QYHKUMOHMPOBAHMS IIEHTPOB
006pa30BaHNs eCTECTBEHHO-HAYYHOM U TEXHOIOTMYECKO HaIlpaBJIEHHOCTEM!
«Touxa pocra» Ha Teppuropym CapaToBcKoii 061acTy B 2024 roxy

Ne

HaumenoBaumue
obopynoBaHus
(PBITO)

KpaTtkue npumepHbIe TexHMUECKIME Epyauna | Komue
xapakrepuctuku (PBIIO) 3MepeH CTBO

HanmenoBanme nanpasnenns: «O6opyxoBanue mis 00111e06pa3oBaTeTbHBIX
OpraHM3alui, He ABJISIOIMXCS MaTOKOMILIEKTHBIMMUY

dMMEHOBaHMe pasnea: <<ECTECTB€HHOH&Y'~IH351 HanpaBJIEHHOCTb»

O6ecrieunBaer BBITIOJTHEHME
3KCIIEPMMEHTOB IO TeMaM Kypca
Gusukn. Kommiexraus: BecripoBoguoit
MYJbTUAATUMK 10 GusmMke ¢ 6-10
BCTPOEHHbIMM maTumkamu: Lludposoin
JaTuuMK TeMIlepaTypbl C [IMara30oHOM
usMepeHus: He yxke yem ot -20 mo 120C
[Indposoit JaTYMK abCoOJIIOTHOrO
J2aBJIEHVS C IMalla30HOM M3MEpeHus] He
yke yem or O mo 500 kIla [datumk
MarHMTHOrO MOJSI C  [OMara3OHOM
usMepeHuss He yxe uyem oT -80 mo 80 i 54.00
mTn HaTunuk HaTpsKeHUs C ’ ’
Ayanas’oHaMy M3MepeHMs He yiKe 4eM OT
-2 1o +2B; ot -5 mo +5B; or -10 no
+10B; ot -15 mo +15B JlaTuuk Toka He
yke uyem or -1 mo +1A J[atumk
aKCeJIepOMeTD C IOKa3aTeIsIMyM He MeHee
yem: *2 g; *4 g; *8 g OrnmenbHble
yerpoiictBa:  USB  ocummtorpad  He
MeHee 2 KaHama, +/-10 B Akceccyapsr:
Kab6enn USB COeIVHUTEIbHBIN
3apsiiHOe  YCTPOICTBO C  Kabesiem

Llndbposas
naboparopus o
(busuke (yuennueckas)

miniUSB USB Apantep Bluetooth 4.1




Haumenosauue
“l o6opynoBaHus
(PBIIO)

KpaTtkue npumepHbIe Texumueckue
xapakrepuctuku (PBI1O)

Epuanna
3Mepe

Konnue
CTBO

Low  Energy  Koucrpykrop  mis
NpOBefeHnst 3KcrepumeHToB Kparkoe
PYKOBOJCTBO o 3KCILTyaTalyn
undposoii nabopatopuu IIporpammuoe
obecrieyeHue Metopuueckne
pexomeHpauyy (40 pabor) Hamuune
PYCCKOSI3bIYHOTO ~ CaiiTa  IOMNEePsKKU
Hannume Buneoponmxos.

LIndposaa

(yueHnyeckas)

nmabopaTtopus mo Xummn

ObecmeunBaer BBITIOJTHEH e
7nabopaTOpHBIX paboOT 1O XMMMM Ha
YPOKax B OCHOBHOJ IIIKOJIE ¥ IIPOEKTHO-
MCCTIeIOBATEIbCKOM LeTeIbHOCTH
yyalmxcs. Komrmnekranms:
BecripoBozHOI MyIbTHAATYMK IO XMMUM
C 3-MS BCTPOEHHBIMM JATUMKAMM:
Hatunk pH ¢ guanasosom usmepenus He
yke uyem or 0 mo 14 pH Jaruuk
9JIEKTPONPOBOAMMOCTM C [MariasoHaMu
usMepenuss He yxe yem ot 0 go 200
MKCMm; or 0 mo 2000 mxCwm; or 0 mo
20000 mxCm [aTumk TemmepaTypbl C
AVara3oHOM M3MepPEeHMs He yiKe 4eM OT -
20 po +140C OrpenbHble mATYMKAL
IlaTuMK onTMyecKkoi IIOTHOCTU 525 HM
Axkceccyapsr: Kab6enb USB
COeNVMHUTEIIbHBIN 3apsiIHOe YCTPOICTBO
c kabenem miniUSB USB Apanrep
Bluetooth 4.1 Low Energy Kparkoe
PYKOBOZCTBO o 9KCIUTyaTalun
1uudpoBoit naboparopunu Ha6op
nabopaTopHO¥ ocHacTkyu IIporpammuoe
obecrieyeHue Meroanyeckne
pekoMeHzaiuyu He MeHee 40 pabor
Hannune PYCCKOSI3bIYHOTO cainra
nonnepkku Hanmnume Bumeoponukos

IT.

54.00

[Indpoas
nmabopartopus
Guoorumn
(yueHuyeckas)

1o

O6ecrieunBaer BBITIOJTHEHME
7MabopaTOpHbIX paboT Ha ypoKax IIo
6uosormm B  OCHOBHOM IIKOJIE U
IIPOEKTHO-MCCJIeOBaTEIbCKOM

IeSITeJIbHOCTY YUalmxcs.
Kommnexkranms: BecnipoBogHOI

IIT.

54.00




HaumenoBanue
o0opymoBaHus
(PBIT1O)

KpaTkue npumepHbIie TexHUUeCKME
xapakrepuctuku (PBITIO)

Epuunma
3MepeHus|

Kommnue
CTBO

MYJbTUOATYMK IO OuosormmM ¢ 5-10
BCTPOGHHbIMM  JaTyuMkamyu:  JlaTumk
BJIQ)XHOCTM C [Mara30HOM M3MEepeHMs
0...100% [aTuMk OCBELIEHHOCTM C
[Mara3soHOM M3MepeHus He yke uem ot 0
1o 180000 nx Hatumk pH ¢ amamasoHom
u3Mepenus He yxe yem ot 0 mo 14 pH
JlaTuuk TemmepaTypbl C [AMAra30HOM
u3MepeHus He yxe yem ot -20 go +140C
JlaTuMk  Temmepatypbl  OKpY’KaloLiei
CpeZpl C AMala3sOHOM M3MEpEeHUs He yiKe
yeM or -20 mo +40C Axceccyapsr:
3apsoHOe  YCTPOMCTBO €  Kabenem
miniUSB USB Apanrtep Bluetooth 4.1
Low Energy Kparkoe pykoBomcTBO mO
SKCIUTyaTauyyu LmdpoBoy JiabopaTopun
[Indposas BUJleoKkamepa c
MEeTaJUTMYECKUM LIT.aTUBOM,
paspeimienue He MeHee 0,3 Mnukc
[Tporpammuoe obecrneyeHye
Metonuyeckne peKOMeHIaLM He MeHee
30 pabor YmakoBka Hamune
PYCCKOSI3IYHOTO  CayiTa  IOMAJEPIKKH,
HaJIuye BUIEOPOJIMKOB

HanmeHnoBaHue pasperna:

«[lononHuTenbHOE 060PYIOBaHME»

O6pa3oBaTebHbIN
[KOHCTPYKTOP 18]
MPAKTUKA 6J104HOrO
[IPOTPaMMMUPOBAHMA  C
OMIIJIEKTOM [IaTUMKOB

Po6oToTexunueckuit Habop
IpefHasHaueH [JIsi M3Y4YeHUs OCHOB
pOGOTOTeXHMKM, [eTaselt, Vy3JI0B U
MeXaHU3MOB, HEOOXOIMMBIX ISt
CO3JaHMs pPOBOTOTEXHUYECKMX
ycrpoiictB. Habop mpencrasiser coboi
KOMIUIEKT  CTPYKTYPHBIX  3JIEMEHTOB,
COeIVIHUTEJIbHbBIX 3JIEMEHTOB 7}
EKTPOTEXHUYECKMX KOMITOHEHTOB.
Ha6op ITI03BOJISIET IIPOBOJIUTD
9KCIIEPMMEHTHI 1O mpenmery ¢Gu3MKa,
CO37aBaTh 7} IIPOrpaMMMpPOBAaTh
cobypaemble MOJE/N, U3 KOMIIOHEHTOB,
BXOIOAIIMX B €ro cocraB, paboune
MOZEeNMM MOOMIBHBIX ¥ CTalMOHApPHBIX
POOOTOTEXHUUYECKMX YCTPOWCTB c

IIT.

18.00




HaumeHnoBanmne
Ne Kparkue npumepHsbie Texunmueckue | Enquunma | Komge
oGopynoBaHus
i (PBIIO) xapakrepuctuxku (PBITO) 3MepeHusi CTBO

aBTOMAaTU3MPOBAHHbIM YIIpaBJEHMEM, B
TOM YMCJIe Ha KOJIECHOM M I'YCEHUYHOM
xony, a TaKKe KOHCTPYKLIMNIA,
OCHOBAHHbBIX Ha VICIIOTb30BaHUM
pas/MyYHBIX BUAOB 1epesay (B TOM 4Yucie
YEepBAYHbIX M 3yOYaThIX) a TaKxke
pbryaroB. BcrpoenHble 6ecnpoBomHbIe
cereBbie pemrenus (Wi-Fi u Bluetooth),

BO3MOKHOCTb MHTerpaumm o
HecriaTHbIM 0671aYHbIM I10,
obecrneynBaoT BO3MOJXHOCTb
IIPAKTUYECKOTO M3YYEeHMUSI TEeXHOJIOTUI
VHTEpHeTa Bellen " OCHOB
MUCKYCCTBEHHOI'O VIHTEJJIeKTa.
O6ecreunBaercs BO3MOYXHOCTb

OO6beqVHEeHMSI  HEeCKOJbKUMX  PpOBOTOB,
COOpaHHBIX U3 MOAOOHBIX HAGOPOB, B
TPYNIBbI C CETEBbIM B3aMMOIE/CTBUEM.

[TpenycmoTpena OILIIOHAJIbHAS
BO3MOXXHOCTh pacupeHust
DOTIONTHUTEIbHbIMM KOMITOHEHTamMu (He
BXOOSLIVMMU B CTaHIAPTHYIO
KOMIUIEKTaLMIO), TIO3BOJISTIOILYIMU

U3yyaTb  TEXHMYECKOe  3peHue U
IIPOMBIILUIEHHY IO pPOOOTOTEXHUKY.
[IpenqycmoTpeHa BO3MOKHOCTH PaBOTBhI

Habopa e JOTIOJTHUTE/IbHBIMU
06J1aYHBIMU cepBuCaMu.
[TpenycmoTpensl MUHUMYM IBa

NpOrpaMMMpPYeMbIX  KOHTpoOJUlepa B
IIJIACTUMKOBBIX KOPITyCax, ITO3BOJISIOLIMX
OINHOBPEMEHHO CO3[aBaTh 2 BapuaHTa
pOGOTOB  Da3IMUYHOrO  Ha3HayeHus,
VIMEIOIIMX BO3MOXKHOCTb PaboThl Kak B
ITIOTOKOBOM DpeXXuMe, TaK ¥ aBTOHOMHO;
MO3BOJIAIOLIMX peaym30BaTh OOyuYeHue
IIPOrPAMMMPOBAHMUIO B HECKOJIbKUX
cpenax  paspabOTKM Ha  pasIMYHbIX
A3pIKax (K npumepy, B cpemax Mblock,
Arduino IDE, ua sassikax Scratch, C,
Python, micro Python). Kakx mMuammym
OVIH "3 KOHTPOJIJIEPOB “MeeT
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HaumenoBauue
06opyaoBaHus
(PBITIO)

Kparkue npumepHbIe Texumueckue
xapakrepuctuku (PBITO)

Epyauna

Komnue

MBMEDEHMH{ CTBO

BCTPOEHHYIO OIEPALMOHHYIO CUCTEMY,
BcTpoenHble Wi-Fi u Bluetooth, mopt
OJIT  TOAKJIIOUEHMS]  TI0CJIeLOBaTe/bHO
COeIMHSEMbIX BHELIHMX YCTPOMCTB (He
MeHee 20 O HOBPEMEHHO
MTOJKJTIOYaEMbIX YCTPOJCTB). Kak
MMHMMYM OIVH U3 KOHTPOJIJIEPOB MMeeT
BO3MOXXHOCTb OJHOBPEMEHHOM 3arucyu
He MeHee 8 Mporpamm, C BO3MO>KHOCTBIO
NEepeKIoUeHns Mexnay Humu. Kak
MUHUMYM OIVH U3 KOHTPOJIJIEPOB MIMeeT
IIOJTHOLIBETHBIN IUCIIeN (IPS),
ITO3BOJISIFOILMI  BBIBOAUTH HAHHBIE C
JATYMKOB B Bufe Tabmml u rpadukos, a
TaKkKe  CO3[aBaTh  BCTPOEHHbIE B
KOHTposulep Bupeourpsl. KommyecTBo

CEHCOpOB " VICTIOJTHUTEIbHBIX
YCTPOMCTB, BCTPOEHHbIX B OOWH U3
KOHTPO/ZIEpOB, - He MeHee 10 miT..

O6b11ee KOMYIECTBO JIEMEHTOB B Habope
He MeHee 400 mrT.., B TOM uYuCIe
MojKao4Yaemble Mmonyym: - Bluetooth
MOAYJIb, - [BOVMHOM MOATYMK JIMHUM, -
YJIbTPa3BYKOBOM JATUMK PACCTOSIHUS, -
JaTYMK 1LBeTa, - JaTYMK KacaHusd
a/IeKTpomexaHmnyeckuit, - IR mopyns, -
MOTOD ITOCTOSIHHOTO TOKa C PEeLYKTOPOM
- He MeHee 2 IUT.., - CEpBOINPUBOJ, -
IIyJIbT OMCTAHLMOHHOrO ynpasienus IR.
Habop nomkeH 6bITh YKOMIIJIEKTOBAaH
aKKyMYJISITOPHBIMM HaTapesmu.
[Tporpammuoe obecrieyeHue,
VICIIONIb3YeMOe [JIs1 TIPOrpaMMMPOBaHMS
cobupaembIx POOOTOTEXHUUECKMX
MOZiesiell ¥ YCTPOWCTB, IOJKHO ObIThb
JOCTYITHO 1151 6eCIJIATHOIO CKauMBaHMs
U3 cet VIHTepHeT M MOC/IENYIOIIEro
VICIIOJIb30BaHMs.

O6pasoBaTenbHbI
Habop IO MexaHuke,
MeXaTPOHUKE

pPOBOTOTEXHMKE

"

Habop nomkeH 6bITh NpegHasHaveH s
NIPOBEJEeHMsT  Y4YyeOHbIX 3aHATUI IO
M3YYEHUIO OCHOB MEXaTPOHMKM U
POBOTOTEXHUKH, NIPaKTUYECKOTO

IIT.

18.00




HaumeHnoBauue
o0opymoBaHusa
(PBITIO)

KpaTkue npumepHbie TexHuueckue
xapakrepuctuku (PBITO)

Epuuuna
Mepemmi

Konnue
CTBO

NIpUMEHEHMSI 6a30BbIX 9JIEMEHTOB
SJIEKTPOHUKM U CXEMOTEXHUKM, a TaKKe
HauboJee pacIrpoCTpaHeHHOM
9JIEMEHTHOM  6asbl M OCHOBHBIX
TEXHMYECKUX DpeLUeHUN, NPUMEHSIEeMbIX
npu IIPOEKTMPOBAHMUM "
IIPOTOTUIIUPOBAHUA pasIMYHbIX
VH)KEHEPHbIX,  KUOEepHeTMUYeCKUX U
BCTpauBaeMbIX CHUCTEM. B cocras
Habopa TOJIKHBI BXOIUTh
KOMIUIEKTYIOLLE " YCTPOMCTBa,
obstamaronye KOHCTPYKTUBHO,
37IEKTPUYECKOIA, armnapaTHOMu "
IIPOrPaMMHOM COBMECTUMOCTBIO IPYL C
apyrom. B cocraB wnabopa pnoskeH
BXOIUTb KOMIUIEKT KOHCTPYKTMBHbBIX
3JIEMEHTOB M3 MeTala [JJIsi COOpKA
MaKkeTa MaHMUITYJSILMOHHOTO poboTa u
KOMILIEKT MeTaJ/IMYECKUX
KOHCTPYKTMBHBIX JIEMEHTOB /ISl COOPKM
MakeTra MOOMIBHOrO po6ora. B cocras
Habopa [OJKHBI BXOOUTh IIPUMBOIA
PasIMYHOrO TUIIA: MOTOPBI c
VIHTEr PYPOBaHHbIM VTN BHEIIHUM
JaTu/MKOM IOJIOKEHMS — He MeHee 21IT.,
CepBOIPUBOJ, OOJIBILION — HE MeHee 41IT.,
CEPBONPMBOA, Majblii — HEe MeHee 2IIT.,
IIPUBOJ, C BO3MOXXHOCTBIO YIIPaBJIeHMS B
LIarOBOM pekuMe — He MeHee 2mT.. B
cocraB Habopa [O/KHBI  BXOIUTH
9JIEMEHTbl IJIs1 COOpPKM BaKyyMHOI'O
3axBaTa: BaKyyMHasi IIPUCOCKA - He
MeHee l1IT., 3JIEKTPOMArHUTHbIN KJIalaH
— He MeHee 11UT., BAKyyMHBIJ HACOC — He
MeHee lwit.. B cocraB Habopa moskHa
BXOJIUTh JJleMeHTHas1  6a3za  1Jjq
MIPOTOTUITMPOBAHMS: riaTa st
6ecItaeyHoro IIPOTOTUITMPOBAHMS,
KOMIIJIEKT ITIPOBOAOB Pas3IMYHOrO THUIIA U
IJTVHBI, KOMILIEKT PEe3UCTOPOB,
KOMITJIEKT CBETOIMOJOB,
CeMMCEIrMEeHTHbIM MHIUKATOpP, IMUCILIeN




31UT., JATUMK TEMIIepaTyphl - HE MeHee
11T, 1aTUMK OCBELEHHOCTH - HE MeHee
lwr., momyns Bluetooth - He Mmenee
lwr., momynp WK-npuemHmka - He
MeHee lwT., monyne MK-nepepatunka B
ByJle KHOIIOYHOrO ITyJIbTa YIIPaBJIEHUS —
lwr., akKyMy/naTOop - He MeHee lmiT.,
3apsiIHOe YCTPOMCTBO — He MeHee 1iuT..
B cocraB wHabopa momkeH BXOAMTH
MYJIbTUAATUMK LIS U3MepeHust
TeMIIepaTypbl " BJIQKHOCTH
OKPY’KaIoIlell Cpefbl — He MeHee lmiT..
MynbTumaTymk JIOJDKEeH obamaTth
BCTPOEHHBIM MUKPOKOHTPOJIIEPOM
(TakTOBasg yacToTa - He MeHee 16 MI'm,
IIYHa [OaHHbIX - He MeHee 8 K6aiir),
uHTepdencaMmu g TOAK/IIOUEHMS K
BHEIIIHMM YCTPOMCTBaM: LuGpoOBble U
aHayiorosble nopTel, 1-wire TTL, pasbvem
™ina R]. B cocraB Habopa nomkeH
BXOOUTb  KOMIUIEKT  YHUBEPCAJIbHbBIX
BbIUMCIIUTEIBHbBIX MOJIYJIeN,
MIpeaCTaBIISIOIIMX cobon 6a30ByI0
71Ty, NJIATy PacCLUMPEHMs [JIs CeTeBOro
B3aJIMOJENCTBUS U IIATy IMOAK/IIOYEHNS
CWIOBOM  Harpysku. Bxogsume B

KOMIIJIEKT YCTpOJCTBa IIOJIKHBI
obJiagaTth OIHOBPEMEHHOM
KOHCTPYKTUBHO, 3JIEKTPUYECKO,
armnapaTHOM " IIPOrPaMMHO
COBMECTMMOCTBIO  IpYT C  JPYrOM.
BasoBas miaTa YHUBEPCAILHOTO

BBIUMC/IUTE/IBHOTO  MOAYJS  [OJDKHA
IIPEACTaB/ISATL COOOM MPOrpaMMyUpPyeEMBbIi
KOHTpo/iep B cpepe Arduino IDE wman
aHAJIOTUYHBIX CBO6OITHO
PacIpoCcTpaHsieMbIX Cpefax paspaboTKMu.
BasoBas rmara pmomkHa — 06samaTh

Ne Haymenonarme KpaTkue npumepHbie Texuuueckue | Exunu K
Lr!/_ 06opyaoBaHMs PPEHIETYE | SDIe
(PBTIO) xapakTepuctuku (PBITO) 3mepeHm4 CTBO
XKK-tuna, KHOMKM - He MeHee 5miT.,
NOTEHIMOMETPhl - He MeHee 3T.,
MHOPAKpaCHbIN JATUMK - He MeHee 3LIT.,
YIbTPa3sByKOBOM [AaTuMK - He MeHee
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HaumeHoBaumue
o6opyaoBaHus
(PBIT1O)

KpaTkue npumepHsbIie TexHUMIeCKME
xapakrepuctuxku (PBITO)

Emanna | Koanue

3MepeHus]

CTBO

BCTPOEHHbIMM  MHTepdeiicaMmmu IS
TIOKJIIOUeHMS] UM(DPOBBIX ¥ aHAJIOTOBBIX
YCTPOICTB, BCTPOEHHbIMMI
unreppencamu USB, UART, 12C, SPI,
I-wire TTL, Bluetooth, WiFi. ITnara
pacuMpeHusi OO/DKHA  0OGecIieyuBaTh

BO3MOXXHOCTh TIOIKJTIOUEHMS
YHUBEPCAIBHOT'O BbIYVICTUTEIBHOTO
MOJTYJISt K ceTu IIOCPEICTBOM
uHTEepdeiica Ethernet. [Inara

pacumpeHus LO/DKHa 06J1anaTh mopTammu
BBOZA-BbIBOJA  [JId IO KJTFOUEHMST
UM(POBbIX ¥ aAHAJIOrOBBIX YCTPOJCTB,
untepdeiic SPI u  BO3MOKHOCTBIO
MIOK/IIOUEHNS] BHEIIHeN KapThl IaMSTH.
[Inara pacumpesus s NOAKIIOYEHUS
CUJIOBOM HarpysKku IOJIKHA
obecreynBaTh BO3MOKHOCTb IIPSIMOTO
MTOJKJTIOYEHMS BHEILIHEeN CUJIOBOM
Harpysku, a TakXke peryampyeMot

HarpysKu IIOCPeICTBOM PWM
uHTepdeiica. B cocraB Habopa moskeH
BXOIIUTh IIPOrpaMMUPYEMBIiA
KOHTDOJLIED, obecreunBaoIIi
BO3MOYKHOCTb OCYILIECTBJISTh pPa3spaboTKy
IIPOrpaMMHOrO KO7a, UCITONTb3YSI

MHCTPYMEHTapui  cpel  pa3paboTKu
Arduino IDE u Mongoose OS 1 s13bIKOB
nporpammupoBanns C\C++, JavaScript.
[Tporpammupyembii KOHTPOJLIEP
JO/DKeH  objamaTb  moprammu IS
IIOAKJIIOUYEeHNST IM(DPOBBIX ¥ aHAIOTOBBIX
YCTPOJCTB, BCTPOEHHBbIMMU
[IpOrpaMMMUPYEeMbIMM  KHOIIKaMM U
3JIEKTPOMEXaHNYECKUMM MOIY/ISIMUA [IJIst

OpraHm3anun CUCTEMBI PY4YHOTrO
yIIpaBIeHus, BCTPOEHHBIMM
IIPOrpaMMMpPYeMbIMM CBETOLMOAAMM ISk
VHIVKALUA pabouero pexxuma,

BCTPOeHHbIMM  uHTepdeiicamu  USB,

USART, 12C, SPI, 1-wire TTL, ISP,
Ethernet, Bluetooth, WiFi. B cocras
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HaumenoBauue
obopyaoBaHus
(PBI1IO)

KpaTkue npumepHbie TexHugeckmue
xapakrepuctuxku (PBITIO)

Emymma | Konmmue
fusmepelmm CTBO

Ha60pa OOJDKEeH BXOOUTHb MOOVYJIb

TEXHUYECKOrO 3peHust ,
IIpeCTaBIISFOLLIAI coboit
BbIUMC/INTEIbHOE YCTPOWICTBO co

BCTPOEHHBIM MMKPOIPOLEeCCOpoM (KOJI-
BO f7iep - He MeHee 41lIT., 4acToTa sapa
He MeHee 1.2 ITu, o6rem O3V - He
MeHee 512M6, o06beM  BCTPOEHHOI!

MamMsITH - He MeHee 8I'6),
VIHTET PUPOBAHHOM Kamepo
(MakcuMaabHOE paspelieHue
BUJIEOTIOTOKA, nepesaBaeMoro 3(0)

unTepoeicy USB - He menee 2592x1944
ell.) ¥ ONTMYeCKOu cucremon. Monyib
TEXHUYECKOT'O 3peHMst MOJIKeH 06J1afaTh
COBMECTUMOCTBIO & Pas3IMYHBIMM
IIPOrPaMMUPYEMBbIMY KOHTPOJIIEpAMM C

nomo1upio uHTepdeiicoB - 1-wire TTL,
UART, I12C, SPI, Ethernet. Monynb

TeXHUYECKOTO 3peHus IOJDKEH
obecrieynBaTh BBITIOTHEHME BCEX
M3MepPEeHMI M BbIUMCIEHUN TIOCPENCTBOM
COOCTBEHHBIX BBIYMCIUTETbHBIX
BO3MOKHOCTENM BCTPOEHHOT'O
MMKpOIIpoLieccopa. Mopynb

TEeXHMUYECKOr0 3peHMs AOJIKEeH 06j1amaTh
BO3MOJKHOCTBIO KOMMYHMKaLIUA ¢
AQHAJIOTMYHBIMMY MOIYJIIMU TTOCPEICTBOM
IUMHBI Ha 6ase MOC/IeI0BaTEIbHOIO
uHTepdelica ¢ UeIbl0 JajbHeIen
repefauyy  pesyJbTaTOB  M3MEpPEeHMM
TPYNIIbI  MOZYJIEA Ha YIIPaBJAIOIIEe

BbIUMC/IUTEIBHOE YCTPOMCTBO,
MIOAK/IFOYEHHOEe K JaHHOM 1yHe. Moayib
TEeXHUYECKOTO 3peHust IOJIKEH
obecrieynBaTh  HACTPOMKU  PEKMMOB
paboThl - HACTPOMKY  9KCIIO3ULMH,
b6asanca  6esioro,  1BETOPa3HOCTHBIX
COCTaBJISTIOIIMX, TUIOLLAIN
06HapyKMBaeMO obstactu
U306paskeHNs, OKPYTJIOCTH

0O6HapyKUBaeMo obnactu
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HaumenoBanue

OTHOCUTEJIBHO [ApYyr [Apyra, MallyMHHOEe
obyueHue  mapaMeTpoOB  HEMPOHHBIX
ceTeil JUII OOHApYyKeHMsT OOBEKTOB,
dbopMy M 3aKOOMpPOBAHHbIE 3HAUYEHMS
OOHapyXKMBaeMbIX  MapKepOB  Tura
Aruco, pasmepsl  OGHapyKMBaeMbIX
OKPY>KHOCTE, KBaJIpaTOB u
TPEYTrOJIbHUKOB, IapameTpoB
KOHTPACTHOCTY, pa3MepoB, KPUBU3HBI U
TIOJIOXKEHUSI  PACIO3HABAEMbIX  JIMHUIA.
Ha6op IOJIKEeH obecrneunBaThb
BO3MOXHOCTb  pa3paboTKM  MOJen
MOOMJIBHOTO pO6OOTa, VIIpaB/IIEMON B

FPV-pesxknme IIOCpenCTBOM
IIPOrPaMMHOTO obecrieueHmst LIS
IIepPCOHAIbHOTO KOMITbIOTEpa "

MOOWIbHBIX ycTpoiicTB Ha 6ase OC
Android mmu I0OS, o6ecneunsaroniero
BO3MOXXHOCTb YIIPaBJIEHUSI MOOUIbHBIM

po6oTom 7} BCTPOEHHBIM
MaHMUITYJIITOPOM MIOCPEICTBOM
rpaduueckoro uHrepderica,

BKJIIOYAIOIIMM B cebsg HabOp KHOMOK U
MepeKsroyaTesien, IKOUCTUK, 06JacThb

IJIE  OTOOpakeHMsT  BUJIEO. Hab6op
IO/MKeH obecrneunBaTh BO3MOKHOCTD
U3YYEHUS OCHOB pa3paboTKu
IIPOrPaMMHBbIX " arrnapaTHbIX

KOMIUIEKCOB  MH’KEHEpPHbIX  CUCTEM,
peltennit B chepe «VHTepHeT Belein», a
TaKXKe peleHuin B obnactu
POOOTOTEXHUKY, VICKYCCTBEHHOT'O
VIHTeJIJIeKTa ¥ MalUMHHOro obyueHus. B
coctaB Habopa [O/DKHO  BXOIUTH
rocobue o U3YYEHUIO OCHOB
3JIEKTPOHUKA " CXEMOTEXHUKHA,
pemenut B chepe «VHTepHeT Belei»,
paspaboTKM M MPOTOTUIIMPOBAHUIO
Mojzene po6oroB. B cocraB Habopa
IO/DKHO BXOIMTDH ITOCOOME IO U3YYEHUIO

MJ‘;'; B Kpa'l)':;ue NpUMepHbIe T;);;Hrl;lgecxue Epuauna | Konmue
(PBIIO) PaKTepUCTUKMA ( ) m3Mepe CTBO
1306paskeHns, TIOJIOKEeHME
OOHaAPYKMBAEMBbIX obacreit
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HaumenoBauue
000pyaOBaHUSs
(PBITO)

KpaTkue npumepHbie TexHUIeCKMe
xapakrepuctuxku (PBITIO)

Epmavna | Komnue

Mepe

CTBO

OCHOB p33pa6OTKI/I CUCTEM TEXHUYECKOro
3pE€HMA M D3JIEMEHTOB MCKYCCTBEHHOI'O
VHTEJIJIeKTa.

O6pa3oBaTeIbHbIN
HaboOp s M3yuyeHusd
IMHOTOKOMITOHEHTHbBIX
POOOTOTEXHMYECKMX
CUCTeM i
MaHUITYJISILMOHHbBIX
po60oTOB

O6pasoBaTesnbHblit HA6Op JOIKEH OBITH
IpegHa3HaYeH st U3yYEeHUsI
POBOTOTEXHUUECKMX TEXHOJIOTUIA, OCHOB
MHGOPMAaLIMOHHBIX TEeXHOJIOT U "
TEeXHOJIOT M IIPOMBIIIIEHHOM
aBTOMaTu3aluy, a TaKkKe TEeXHOJIOIui
IPOTOTUIIMPOBAHUSI M aoAUTUBHOIO
IIPOU3BOJICTBA. B cocraB Ha6opa
JOOJ/KHBI BXOOUTh KOMIUIEKTYIOLIME U
YCTpPOJCTBa, obnamaromye
KOHCTPYKTUBHO, arrmapaTHOM "
IIPOrpaMMHO}M COBMECTMMOCTBIO [PYI C
npyroM. 1) KoMIueKT KOHCTPYKTMBHBIX
9JIEMEHTOB M3 MeTa/ula U IUIacTUKa IJIs
cOOpKM MoOmesnel MaHUITYJISLMOHHBIX
po6OTOB € VYIJIOBOM KMHEMAaTMKOIMA,
I1JIOCKONapasuleTbHOM KVHEMAaTUKOI,
Delta-kuHemMaTUKOIA. 2)
WHTe/ekTyanbHbli  CEPBOMOAYIb  C
VIHTET PYPOBAHHOMN CUCTEMOM
yhopaBJIeHuUs - He  MeHee  7IIT..
CepBomonyib IOKEH obnamaTh
VHTET PYPOBAHHOM CUCTEMOM
yIIpaBJIeHNMs, obecrieunBaroen
OOpaTHYI0O  CBSI3b WM  KOHTPOJIb
rapamMeTpoB -  IIOJIOKEHMe  Baja,
CKOPOCTb BpalleHusl, HarpysKa MpuBOJa,
a TaKKke 06eCreuynBaroIe BO3MOKHOCTh
II0C/IeJOBATEIbHOTO TOAK/IIOUEHMST APYT
C IPYTrOM M YIIpaBJIEHMSI CEPBOMO/Y/ISIMM
o NOC/IeIOBaTEIbHOMY
MIOTYIYTUIEKCHOMY aCMHXPOHHOMY
uHTEpdeCy. 3) PobororexHnyeckmui
KOHTpOJIJIep, MpPeACTaB/STIOIINIA  CODOo
MOZYJIbHO€ YCTPOMCTBO, BK/IIOYAIOLIEE B
cebsi ORHOIUIATHBIA MUKPOKOMIIBIOTED
ISt BBITTOJTHEH NS CJIOKHBIX
BbIUMCIUTEIbHbIX omneparmi,
nepudepuitHbIN KOHTPOJLIIEP IJIST

IIT.

18.00
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HaumenoBaHue

000pyAOBaHUA
(PBITIO)

KpaTkue npumepHbie TeXHUYECKNE
xapakTepuctuku (PBI1O)

Enuuaunna
M3MepeHN s

Konuue
CTBO

yIIpaBJIeHUS] BHELIHVMMM YCTPOMCTBAMM U
IUIaTy pacIUMpeHust IJIs TOOKIIOUEHMS
BHEIIHMX  YCTPOWCTB. Mopynu
POOOTOTEXHUYECKOTO KOHTpOJIIepa
OOJDKHBI  00najaTh  OIHOBPEMEHHOM
KOHCTPYKTUBHO, anmapaTHOM u
IIPOrpaMMHOM COBMECTMMOCTBIO IPYT C
I pYTrOM. PoboToTexHnueckmum
KOHTpOJIIED  [IO/DKEH  YIOBJIETBOPSTH
TEeXHUYECKMM XapaKTepPUCTUKaM: KOJI-BO
s1ep BCTPOEHHOI'0 MMKPOKOMITbIOTEpa -
He MeHee 4, TaKTOBasl YaCToTa Spa - He
meHee 1,2 I'Tu, o6bem O3V - He meHee
512 M6, naymume maTepdeiicoB - SPI,
12C, 1-wire TTL, UART, PWM,
uudpoBele - He MeHee 16 1wWT. u
aHaJIOrOBbIe TOPTHI - HE MeHee 8 IIT. 171
NOAK/IIOUEHUS]  BHELIHMX  YCTPOJCTB,
BCTPOeHHbI1 MMKpodoH, a Takke WiFi
wm Bluetooth nns KOMMyHMKaLMM CO
BHELIHUMU YCTPOMCTBAMMA.
Pob6oToTexunueckuit KOHTPOJLIIEP
OOJ/DKeH obecrneuyyBaTh BO3MOXKHOCTD
IIPOrPaMMMPOBaHMS ¢ TIOMOLLBIO
cpenctB  s3pikoB  C/C++, Python u
CBOOOHO  PpaCIpOCTPaHSIEMON  CpPEeJbl
Arduino IDE, a Takxke vympaBieHus
MOZesIMM POOOTOTEXHUUECKUX CUCTEM C

ITOMOILIbIO cpeJbl ROS. 4)
[IporpaMmupyemblii KOHTpO/UIED - He
MeHee lur.. [TporpamMmmupyemblit

KOHTPOJ/UIED  JOJDKeH  TIPe[CTaBJISTh
coboit BBIUMCJINTE/IbHBIN MOIYJIb,
obnagaroumm uudpPOBLIMY [TOPTAMM - HE
MeHee 8 LIT. ¥ aHAJIOTOBLIMM IIOPTaMM -
He meHee 16 wT., unrepdencamu UART,
I2C,SPI, TTL, a Takke MOAmyJIeM
6ecripoBogHOM CBsisM Tuna Bluetooth
uim WiFi pgns co3manus anmapaTHO-
IIPOrpaMMHBbIX pelLLeHn "
«YMHBIX/CMapT»-yCTPOMCTB LIS
paspaboTku pelleHuin «/IHTEepHeT
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HaumenoBauue

IIPpOrpaMMMUPYEMOr'0 KOHTpOJIepa — He
meHee lurr.. [lnara paciumpenns noysKHa
obecreunBaTh BO3MOKHOCTb
MOKJTIOUEHMS YHUBEPCAJILHOTO
BBIUMCIIUTEIBHOIO MOAYJISI K  CeTHu
nocpencrBom  uHTepdeiica  Ethernet.
[Tnata pacumpenuss OODKHA 06JaaATh

IopTaMu BBOJIa-BbIBOJIA ISt
TIOAKJTIOUEeHUS 1IM(PPOBBIX ¥ aHAJIOTOBBIX
YCTpOMCTB - He MeHee 40 mr.,

uarepbeiic SPI u  BO3MOXHOCTBIO
MIOAK/TFOYEHMS] BHEIIIHe) KapThl MaMSTH.
6) Mopynb TEXHMUECKOrO  3peHus,
NpeACTaBJISIOLIMI COO0M YCTPOMUCTBO Ha

6ase BBIUMCJIUTEIBHOTO
MMUKPOKOHTPOJIJIEPA M MHTETrPUPOBAHHOM
KaMmephl, obecrieunBarolee
pacriosHaBaHue MIPOCTEMNIIINX
n300paskeHnin Ha MOAyJe 3a CYer
COOCTBEHHBIX BbIUMC/IATEIbHBIX
BO3MOXHOCTE/A - He MeHee liuT.;
Mopaynab TEXHUMYECKOrO 3pEeHUsT NOJIKEH
obecrieunBaTh BO3MOJKHOCTh

KOMMYHMKAaIUU ¢ aHaJIOTMYHBIMMU
MOJIY/IIMM TTOCPEICTBOM IMHBI Ha Hasze
MIOC/IeOBATeIbHOrO  MHTepdeica ¢
1LIeJIbIO JaJbHeNIIen nepenaun
pe3yJIbTaTOB MU3MEepEeHUI TPYIIIbI
MOJLyJIen Ha yIIpaBJsitoniee
BBIUMC/IATENIBHOE YCTPOJCTBO,
TIOAKJTIOUEHHOE K TaHHOM 1mHe. Momyib
TEeXHUYECKOTO 3peHust IOJIKEeH
obecrieunBaTh BO3MOXXHOCTh
OCYILIECTBJISITh ~ HACTPOMKY  MOIYJIA
TEXHUYECKOr0 3peHusI - HaCTPOUKY
3KCIO3MULIH, basaHca 6esoro,
LIBETOPa3HOCTHBIX COCTaBJISIOLINX,
IIolaay ObOHapykmMBaemoyu obJacTu
M306paskeHus, OKPYTJIOCTHU
06HapyK1BaeMou obyractu
M300paskeHus, TTOJIOSKEHME

Ne 6 Kpatkue npumepHsbie Texunueckue | Exumuanna | Komnue
/1] 000pyAOBAHUA xapakTepuctuxku (PBITIO) M3MepeHusi CTBO
(PBIIO)
BelLei». 5) TIlmnara pacumpenus
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HaumenoBanue

obecreuynBaTh BO3MOKHOCTb HAaCTPOMKM
Ha OJHOBpeMEeHHOe OOHapyKeHue He
MeHee 10 pasaMyHbBIX  OJMHOYHBIX
OOBEKTOB B CEKTOpe 0630pa, 1mMbo He
MeHee 5  COCTaBHBIX  OOBEKTOB,
COCTOSAIIMX M3 HE MeHee 3 pas3IMyHbIX
rpaduyecKux NPUMUTUBOB.  MOAyb
TEXHUYECKOr'0 3peHus IOJDKeH 00J1amaTh
BCTpPOeHHbIMMU uHTepdeicamu - USB,
UART, 1-wire TTL, I12C, SPI pgna
KOMMYHMKAaIUU co BHEIITHMMM
MOK/IIOYaeMbIMM yCTpoiicTBamu. 7) B
coctaB Habopa [OO/KHBI  BXOOUTH
ubpoBble MHOOPMALIMOHHO-CEHCOPHbIE
MOZYJIH, IIpeaCTaBIISIONINE coboi1
YCTPO¥CTBA Ha Ha3e IPOrpaMMMUPyeMOro
KOHTpOJIIepa " U3MEPUTETIBHOTO
snemenTa. LudpoBoit Monmyip OOKEH
obnanaTh BCTPOEHHBIM
MMUKPOKOHTPOJIEPOM (TaKTOBAsl 4acTOTa
- He MeHee 16 MI', mMHa JaHHBIX — He
meHee 8 Kb6aurt), mnHTepdeiicamm s
IIOIKJIFOUEHMS] K BHEIIHUM YCTPOMCTBAM:
uudpoBbIe ¥ aHAJIOrOBbIE MOPTHI, 1-wire
TTL, pasvem muma R]. Ludposoi
MOZYJTb IOJKEH obecrneynBaTh
BO3MOXXHOCTh KOMMYHMKaLIAA Cc
a@HaJIOTMYHBIMM MOAYJIIMU MTOCPENCTBOM
LIMHBI Ha 6ase IIOCIeIOBATEIbHOIO
uHTepdeiica C LeNb0  JaJbHenIen
nepenayy  pesysIbTaTOB  M3MEpEHMIA
PYNIbl  MOZYJIEM Ha YIIPaBJISIOLIEe
BbIYMCIIUTEIBHOE YCTPOWCTBO,
MOAX/IIOUEHHOe K [JaHHOM uvHe. B
coctaB Habopa O/DKHO  BXOIMUTh:
11MGPOBOI MOAY/Ib TAKTOBOM KHOIIKMU -
He MeHee 3mIT., UUPPOBOM  MOMYJIb
CBETOAMOLA — He MeHee 3UIT., (ppoBo
MOJyJIb KOHIIEBOTO IIpEphIBATENsI — HE

Ne P A— KpaTtkue npumepnsbie Texuanmueckue | Eavanna | Kommue
/1 (PBIIO) xapakTepuctuxku (PBITO) M3MepeHMs] CTBO
OOHapPYKMBAEMBbIX obsacren
OTHOCUTENIBHO Apyr apyra. Mopynb
TEeXHUYECKOTO 3peHus IOJIKEH
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Ne
i

HaumeHoBaumue
00opyaoBaHus
(PBIIO)

KpaTkue npumepHbIe TexHUYeCKUe
xapakTepuctuku (PBIT1O)

Epmanna | Koanue
Fasmepenmq CTBO

MeHee 31IT., uMPpPOBOI MOAYJIb JaTYMKA
BeTa - He MeHee lmT., UMQPPOBOIL
monynb RGB cBerommoma - He meHee
Imr.. 8) B cocraB Habopa IOKHBI
BXOIUTb  SJIEMEHTbl IJiI  CHOPKMU
BaKyyMHOTO 3axBara: BaKyyMHast
mpucocka -  He  MeHee  lumr.,
3JIEKTPOMAarHUTHBIM KJIANlaH — HE MEeHee
lmT.,, BakyyMHBI HacoCc - He MeHee
Imr.. 9) B cocras nHabopa [go/skeH

BXOIMUTD y4eOHBI KOMIUJIEKT,
BKJIIOYAIOLMI B cebs yuebHOe mocobue,
Habop 6ubmMoTEK TPexXMepHbIX

3JIEMEHTOB  [JI1  MPOTOTUIMPOBAHMUS
MoOJiesiell MaHUITYJISLMOHHBIX pOHOTOB, a
TaKke IMPOrpamMMHOe obecrieueHue Ijist
paboTel ¢ HaboOpoOM. [TporpammHuoe
obecrieueHne JOKHO OOECIIeYMBaTh
TPEXMEPHYI0 BU3YaIM3aLMIO MO
MaHMITYJISIHMOHHOIO poboTa (C YIJIOBOM,

IIJIOCKOTIapasuIeIbHOM " noesbTa-
KMHEMaTUKOM) B IIpolecce paboThl,
obecreunBaTh MIOCTPOEHMEe
IIPOCTPAHCTBEHHOM TpaeKkTopun
IBVKEHUST UCTIOJIHUTEJIbHOIO MEeXaHM3Ma
MaHUITYJIILMIOHHOT O pobora,
BO3MOXXHOCTh 3aaHNUs
IIOCIe0BATEIbHOCTH TOYEK LIS
IIPOXOXKAEHUS yepes HUX
VICTIOJTHUTEJIBHOI'O MeXaHu3Ma
MaHUITYJISILIMOHHOT'O pobora.

[TporpammHoe obGecrieyeHue [OJIKHO
GYHKIMOHMPOBATD, KaK B OTE/ILHOCTH B
BUJle Cpenbl MOIEIUPOBaHMs, TaK M B
pexxuMe MOHMUTOPMHIa B  peajbHOM
BPEMEHM IIpY TIOAKJIIOUEHMM MOIes N

MaHUITYJISTOpa NIOCPEICTBOM
po60'r0'reXquec1<oro KOHTpOJLJIEPA.
[IporpammHOe ob6ecrieyeHne  IOJIKHO
obecrieunBaTh BO3MOSKHOCTh

IIOCTPOeHMs TIpaduKOB 3aJaHHBIX U
TeKyILUMX  OOOOIIEHHbIX  KOOPAMHAT
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HaumeHnoBaume
o6opyaoBaHus
(PBIIO)

KpaTkue npumepHbIe TeXHUYECKME
xapakTepuctuxku (PBITO)

Epyuauna
M3MepeHus]

Komnue
CTBO

MaHMITYJIILMOHHOIO po60Ta, rpaduKkoB
3HAYeHM! CKOPOCTEN U YCKOpEeHMs,
rpadmKoB pacyeTHbIX 3HAUEeHUM
Harpysku. [IporpammHoe ob6ecreueHue
IOKHO TIO3BOJISITh 3a[aBaTh
[IOCIeI0OBATEIbHOCTh nepeIBUsKEHMIA
MaHMITyJIITOpa IOCPeICTBOM  Habopa
KOMaH[ B 6109HO-TpadnUecKoM
MHTEeperice. YyebHoe mocobue
JO/DKHO  CcozeplkaTb MaTepuasbl 10
paspaboTKe  TpeXMepHbIX  Mozesen
MOOWIBHBIX po6OTOB,
MaHUITYJISIVIOHHBIX pobOoTOB c
Pas/IMYHbIMM  TUIIAMM  KUMHEMaTUKU
(yrnoBas KMHeMaTuKa, TIJIOCKO-
napajiiejibHasl KMHEMaTuKa, [ie/bTa-
kuHematuka, SCARA wm peryaskHas
KuHemaTuka, mnardpopma Crioapra u
T.I.), MHCTPYKLMM IO NPOEKTUPOBAHMIO
pO6GOTOB, WMHCTPYKLMM U  METOAMUKMU
OCYILIECTBJIEHUSI MH)KEHEPHBIX PacyeToB
pu IIPOEKTMPOBAHMUMA (pacueTsl
Harpysku ¥  MOMEHTOB,  pacuer
MOLLHOCTH IIPUBOJIOB, pacyer
rapaMeTpoB  KMHEMaTMKu U T.IL.),
VHCTPYKUMM 10 pa3paboTke CuUCTem
YIIpaBJIEHUS 7 MIPOrpaMMHOTO
obecrieueHmus st yIIpaBJIeHUS
poboTaMy, MHCTPYKLUMM ¥ METOAMKY IO
paspaboTKe CHUCTEM VIIpaBJIEHUS C
3JIeMEeHTaMMU MICKYCCTBEHHOT'O
VIHTEJIJIEKTA ¥ MAIlVHHOTO OOYUYEeHMs.

Ha6op OI'S/E'D

(xmMmmst)

B Habop BxomaT Beckl JabopaTOpHbIE
anekTpoHHble 200 r, croUpTOBKa
nmabopaTopHas, BOPOHKA KOHMYECKas,
Majioyka CTeK/IsiHHas, npobupka [1X-14
(10 1T.yK), CTakaH BBICOKMUI C HOCUKOM
BH-50 ¢ metkoi (2 wT.yKu), UAIMHID
M3MepuTeNnbHbli 2-50-2 (CTEKISHHBINA, C
IIPUTEPTOM  KPBILIKOM), IUT.QTUB [JIs
npo6upok Ha 10 rHE3H, 3aKUM
NIpOOMPOYHBIN, IUMAaTeNlb-JIoKeuka (3

IIT.

54.00
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HaumenoBauue

Ne

n/ni obopyaoBaHus
(PBITO)

Kparkue npumepHsbie Texuuueckme
xapakTepuctuku (PBITO)

Empymanna

Konnue

3mepemm1 CTBO

IUTYKM), HA6OP (JIAKOHOB /1711 XpaHeHMs
PacTBOPOB 1 peakTMBOB (00beM (hy1akOHa
100 mn - 5 KOMIUIEKTOB mo 6 ILTYK,
o6beMm duakona 30 mi - 10 KOMIUIEKTOB
0 6 IUTYK), [WIMHID U3MEepPUTEIbHBIN C
Hocukom  1-500 (2 wrrykm), crakaH
Boicokmit 500 mn (3 wTykm), Habop
epIleii [/ MbIThSl TOCYAbI (epu s
MBITbSl TIPOOMPOK - 3 IUTYKM, epiI IJIst
MBITbSI KOO - 3 IUTYKM), Xajar Gesblit
X/6 (2 mTyKyM), mepyaTky pe3VHOBbIE
XUMMUYECKME CTOMKME (2 IUTYKM), OUKU
3aimTHble, GMIBTPbl OGymaskHbie (100
IUTYK), roptoyee ast crimptoBok (0,33 ).
B cocraB Habop BXOZAT peakTUBBL:
QTIOMMHMIA, JKene30, COJSiHasi KUCJ/IOTa,
METUJIOpPaHX, (eHondTanenH, ammuax,
NIePOKCHUA, BOJOPOAA, HUTpAT cepebpa u
apyrue; B OOulIeN CIOXKHOCTM - 44
PasIMyYHbIX BELIECTB, MCIOJIb3YEeMbIX IJIS
COCTaB/IeHMSI KOMIUIEKTOB pEeaKTMBOB
[Py IPOBEJEeHMM  IK3aMEHALIMOHHbBIX
9KCIIEPMMEHTOB TII0 KYpPCY ILKOJBHOM
xummun. PexomeHpyercs dopmupoBath
Habop OI'S/ET’9, TIO3BOJISIOILMM
NPOBOIUTH IPAaKTUYECKUe 3afaHus IIpyU
MIPOBeJeHNM OOLIEro rocynapCTBEHHOTO
9K3aMeHa IO XMMMU C MUCIIOJIb30BaHMEM
COOTBETCTBYIOLIEN 71a60paTOPHOM
IIOCY/IbI, peaKkTUBOB, yuyebHO-
JIeMOHCTPAaLYIOHHOI'O obopynoBaHus.
[Ipu dopmmpoBanum pekomeHgyeTcs
YYATHIBATh (AKTUYECKYIO IMMOTPEGHOCTD
06pa3oBaTeIbHbIX OPraHU3aLmii.

Hab6op OI'S/ETD
(busuxka)

Kaskpiin KOMILJIEKT YJIOKEeH B
OTHENbHbIA JIOTOK C JIOKEMEHTOM U

Kpbiukon. Kommiekt Nel: - Bechr
3JIeKTPOHHbIE yuyeOHbIe. =
WsmepurenbHbIi UMIUHID - 2

IJIACTUMKOBBIX CTakaHa - JIuMHamoMmerp
Nel  (mpemen  wusmepenmss 1H) -
Hunamomerp Ne2 (mpenmen wm3smepeHus

IIIT.

54.00
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HaumeHoBaume
000py0OBaHUA
(PBIT1O)

Kparkue npumepHbie TexHueckue
xapakrepuctuxku (PBITO)

Empuauna | Koanue
M3MepeHus; CTBO

5H) - I'pys uunuHapuyeckuit U3 CTamm.
C xproukom. - I'py3 umamHapudeckuit us
JIIOMYHMEBOTO CIJIaBa - I'py3
UMIVHOPUYECKUI U3  CIIeLMAIbHOTO
maacTMka. - I'pys mmimMHIpmuyeckuim us
IIOMMHMEBOrO CIUIaBa. - [loBapeHHas
conb B [IBX kouTeitnepe. - ITanouka gs
nepemenvBanus, Hutb. Kommiekr Ne 2:
- llITaTuB 1aGOPaTOPHBIN C JepsKaTeIeM.
- Ouuamometp Nel (mpemen usmepeHus

1H) - [Iunamomerp Ne2 (mpenen
msmepenuss 5H) - 2 nmpyxkusbel Ha
IJIaHIIeTe. - 3 rpysa Maccou IO
(100£2r). - Ha6op IPy30B,

00603HaYEHHBIX Ne4, Ne5, Ne6,
3aKpeIlJIeHHbIX Ha Kprouke. - JIuHelka
actTukoBasi (300 mm). - Tpancnoptup
MeTa/UIM4eckuil. - Bpycok epeBsHHbIN
(50%5 r). C KpIOUKOM UM HUTBIO. -
Hanpasngiomas ¢ u3meputenbHOM
mkanoin. Kommiekt Ne 3: - 6arapeiiHbiit
6510K. - BonbT™MeTp IBYXIIpene/nbHbIiA. -
Awmnepmerp IBYXIIpEIeJIbHbIN. -
Pesucrop, R1 - Pesucrop, R2 -
Pesucrop, R3 - Habop wu3s 3-x
IIPOBOJIOYHBIX PE3UCTOPOB. - OJIEMEHT
3/IeKTpuyeckoit uerm (peocrar). - Kirou
IO pasMblKaHMS M 3aMbIKaHUS
9/7IeKTpuyeckoy uenu. - Komruiekr
IIpOBOJOB. - Jlammnouka 4,8 B. KommiekT
Ne 4: - 6arapeitubiit 610K - Cobuparoas
mmu3a 1 - Cobuparomias auH3a 2 -
PacceuBaronjas smuza 3 - JIuHeiika
miactukoBas (300 mm). - OxkpaH
CTaJIbHOIA. . Hamnpasnsroras c
usMepuTenpHON 1wKamoin (730 mm). -
Kommiekr IIPOBOJIOB. -Kiou
JBYXTO3MLUMOHHBIN [JISI PasMbIKaHUS U
3aMBbIKaHMSI 9JIEKTPUYECKOM Lenu. -
OcBeTuTenp ¢ MCTOYHMKOM CBETa Ha 3,5
B. - lleneBas muadparma. - Crnanpg
«Mopenb rmpemvera» B peitTepe. -
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HaumenoBaume
o6opyaoBaHuUSA
(PBIIO)

KpaTkue npumMepHbIe TEXHUYECKUE
xapaxkTepuctuku (PBI10)

Epuauna

Konnue

]Msmepemm] CTBO

[Monyumwmupap. - ITnaHier Ha MJIOTHOM
mucte A4 ¢ KpyroBbIM TPaHCIIOPTUPOM.
Kommiekt Ne 5: -  DeKTpOHHbIN
CEeKyHIOMep c IATYMKAMMU.
YKOMIUIEKTOBAH 3JIeMEHTaMyi ITUTaHUS. -
MaruuToymnpasisieMbie T€pPKOHOBBIE
OaTuMKy CeKyHaomepa. JlaTumku C
KPYTOBOJM 30HOM YYBCTBUTEIBHOCTU. -
Mexannueckas ckambsi (700 mm). -
Bpycok  pmepeBsiHHbii - llrartus
71a60paTOpHBIN & MydTOI. -
Tpancnoptup merayumueckuit. - Hwutb
He MeHee 1,2 M. - Jlenrta mepHas - 4
rpysa UWIMHAPUYECKUX U3 CTIA. - 2
npyxuHbl. JKectkocts mpyskuHbl Ne 1
(50+2) H/m. Xectkocth npyskuubl Ne 2
(20£2) H/m. - I'py3 uMaMHAPUUECKUL C
KpIOYKOM. - Tpybka ajromMuHMEBas.
Kommiekt Ne 6: - [ITatus
nmabopaTopHbit ¢ mydToi. - Pwruar ¢
KpeIvieHMssMM i1 Tpy30B. - DBJjok
MIOABVOKHBIN. - BJIOK HENMOIBVMKHBIN. -
Hutb He mMmenee 1,2 M. - 3 rpysa
LUMTMHIPUYECKUX u3 CTaJIN. -
JyHaMOMeTp IUIAHILETHBIN C TPEeIesIoM
usmepenns 5 H. - JInHernka miactukoBast
(300 MM). - Tpancroptup
Metaumueckuit. Komriekr Ne 7: -
Kanopumerp. - Tepmomerp. - Bechr
3JIEKTPOHHbIE. - W3mepuTenbHbIN
UMIMHAD (meH3ypKa) e [1BX
noacrakaHuukoMm 250 Mmia. - I'pys
UWIVHIPUYECKMA U3  aIIOMMHMEBOTO
crlaBa.  C kproukom. - ['pys
LWIMHAPUYECKui u3 ctamn. C KPIOYKOM.

[Indposas
itabopaTopust
dbusnonorun
(mpodunbHbBIN
YPOBEHb)

10

Ob6ecrneunBaer NpoBeieHue
UCC/IeNOBaHMs MO (GYHKUMOHUPOBAHUIO
YEeJI0BEYECKOrO opraHusMa.
Kommnekranms: BecnipoBogHoI
MYJBTUOATUMK I10 (usmonorum ¢ 5-10
BCTPOEHHBIMM  JaTuuMkamy:  JlaTumk
aprepuanpHoro pgasienus (0...250 mm

IIT.

18.00
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HaumenoBaumue

060pyaOBaHMSs
(PBITIO)

KpaTkue npumepHbIie TexHMYecKue
xapakTepuctuxku (PBIT1O)

Epuuuna
M3MepeHus]

Konnue
CTBO

pT. cT.) JaTuMk mysnbca C AyManas’oHOM
usMepeHus1 He yxke uyem ot 30 mo 200
yi/MuH [laTuuMk TemmepaTypbl Tela C
I/ara3’oHOM M3MepeHUs] He yyKe 4eM OT
+25 mo +40C JlaTuMK 4acCTOThI AbIXAHUS
C IMana3’0HOM U3MEPEHUS HE YKe ueM OT
0 mo 100 mkno/MmH  JaTumk
YCKOpEHMs C ToKasaTensimu *2 g; 4 g;
8 g OrpmenbHble ycTpoyicTBa: JaTumk
OKI' ¢ nuamasoHOM u3MepeHMsi He ysKe
yem oT -300 mo +300 mB) [darumx
CUJIOMEP C OMAara30HOM M3MEPEHMUs He
yxke uvem or O mo 40 H [arumk

OCBEIIEHHOCTU C IaIIa30HOM
usMepeHus: He yke yem ot 0 mo 180000
JK  Axkceccyapsl: Ka6enr USB

COEIMHUTEJIbHBIN 3apsgHOe YCTPOMCTBO
¢ kabenem miniUSB USB Apanrep
Bluetooth 4.1 Low Energy Kparkoe

PYKOBOJICTBO o 9KCIUTYaTal NN
uudposoy sabopatopuu I[Iporpammuoe
obecrieyeHye MeTtomguueckue

pekomeHzauuy He MeHee 20 pabor
Hanmuune PYCCKOSI3bIYHOTO caura
nopgep>kku Hanyume BUmeopoMKkoB.

[Indposas
ltabopaTopus
9KOJIOT A

1o

ObecneunBaer mnpoBeneHMe y4eOGHOrO
9KOJIOTMYECKOrO MOHUTOPUHIa
VMHCTPYMEHTa/IbHbIMM MeTomavu. Habop
IIPUMEHSIETCSI TIPY U3YYEHMM SKOJIOTUM,
6uonormu, xmmuyu, reorpadumum U
IIPUPONOBENEHNsI, a  TakKkKe i
VHIUBUOYAJIbHBIX  MUCCIENOBaHMS U
IIPOEKTHOM OEeSATEbHOCTM IIKOJbHUKOB.
Kommexkraums: BecripoBomHoI
MYJIbTUAATYMK IO  IKOJIOIMYECKOMY
MOHUTOPUHTY C 8-F0 BCTPOEHHBLIMMU
JatTymkamu:  [laTuMk ~ HUTPAT-MOHOB
Hatunk xnopup-moHoB [Hatumk pH c
JMarna3soHoOM u3MepeHus He yske yem oT 0
mo 14 pH [atuMk BIaXHOCTM C
onarnasoHom  usmepenus  0...100%
JlaTuuK OCBEIIEHHOCTM C IMAra3’0HOM

IIT.

18.00
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/1y

HaumeHoBauue
o6opyaoBaHus
(PBIIO)

KpaTkue npumepsbie TexHuuecKue
xapakTrepuctuxu (PBI10O)

29117031711 ¢:]
hasmepemml

Konnue
CTBO

usMepeHus: He yxxe yem ot 0 mo 180000
7K JlaTuMK TemriepaTypsl C OMara3’soHOM
u3MepeHus He yxke yem oT -20 go +140C
Hatuuk 3J1eKTPOIIPOBOAVIMOCTH c
IyarasoHaMy M3MepEH s HE YiKe YeM OT
0 mo 200 mxCwm; ot 0 mo 2000 MrCm; oT
0 mo 20000 MxCm [IaTunk Temreparypbl
OKPY’KaIOllell Cpeabl C IMara3soHOM
usMepeHus He yxke uem ot -20 mo +50C
OTpenbHble DaTYMKM U MYIbTULATYNKA:
Hatunk 3ByKa C dyHKLMEN
VIHTET PUPOBaHMS ol Jara3oHOM
M3MepeHus1 4yaCcToT He MeHee ueM oT 50
'y mo 8 xI'i; JJaTumk BIasKHOCTY TTOYBBI
C AYara3soHOM M3MepeHUs He VK€ YeM OT
0 mo 50% [Hatumk oxucu yriepoma C
JMara3’oHOM M3MepeHus He yyke uem oT 0
o 1000 ppm MynbTHIaTUMK
ONTUYECKON IUIOTHOCTM ¥ MYTHOCTM CO
BCTPOGHHBIMM  gaTumkamy:  JlaTumk
onTuyeckoyn riotTHoct 470 HM ¢
anamnasoHom usmepenust or 0 go 2 D
HaTuuK ONTMUYECKOM IUIOTHOCTM 525 HM
¢ auarnasoHoMm usmepenus ot 0 go 2 D
HaTtuuk onTmueckoi rioTHocTu 630 HM
¢ mmnamnasoHom msmepenuss ot 0 go 2 D
JlaTuMk ~ MyTHOCTM  PacTEOPOB €
nuaras’oHom usmepenus ot (0 mo 200
NTU  Akceccyaper: Kaberr USB
coemyHUTenbHbIM (2 1T..) 3apsgHoe
YCTpPOUCTBO ¢ Kabesem miniUSB USB
Apnantep Bluetooth 4.1 Low Energy
CrepskeHb U1 3aKperyieHus NaTYMKOB B
wr.atuBe KpaTkoe pyKOBOLCTBO IO
9KCIuTyatauuy 1yudpoBon gabopaTopumn

[Iporpammuoe obecrieueHue
MeTtonyuueckue pekoOMeHaaluy He MeHee
20 pabor VYnakoBka Hanuune

PYCCKOSI3BIYHOI'O ~ CaifTa  IONIEPSKKH,
HaJIMyme BUIEOPOJIMKOB.
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HaumenoBaumue

Ne Kparkue npumepnbie Trexunueckue | Enqunauna | Konnye
/1] G60pyAOHAEA xapakrepuctuxku (PBI1O) 3MepeH CTBO
(PBITIO)
3 [HammenoBanue pasgena: «KoMmbroTepHoe 060pynoBaHmue»
Tun yCTPOMCTBA:

MHorodyHKIMOHAIbHOE YCTPOWCTBO
(M®V); LiBeTHOCTb TmeYaTh: YEPHO-

6enas; TexHoJorvs neyaTu:

MHOro®yHKIMOHAILHO
s 3JIEKTpOrpapuieckas (JiazepHas,

e YCTPOWCTBO

cBeroguonHasi); Dopmar rmeudaTtu: He LIIT. 18.00
(puHTED), CKaHep,

MeHee A4; Twunm  cKaHWpOBaHUA:
[KOTIMD)

IIPOTSDKHBIN/TIJIAHILIE THBII;
B03MOKHOCTB CKaHMPOBAHMUS B
dopmarax: He wmenee A4;  Cnocob
nonkmouenns: LAN, Wi-Fi, USB

®opm-bakTop: HOYTOVK; Pasmep
ouaroHaau: He MeHee 15.6 mIOMOB;
Paspemenne skpana: Full HD, Quad HD
mmm Ultra HD; O6umii  ob6bem
YCTaHOBJICHHOM OIEePaTUBHOM IaMSTHU:
He MeHee 8 I'6air; MaxcMMaIbHBIN
ob1min NOAIe P>KVBAEMbIN obbem
ONEepaTMBHOJ MaMATH: He MeHee 16
['6aitt; O6bem SSD Haxkomnurensi: He
MeHee 240 I'6aut; BecripoBomyas CBs3b:
Wi-Fi; KonmnuectBo BCTPOEHHBIX B
Koprniyc noproB USB: He meHee 2, u3
KOTOpBIX He MeHee 1 moymskHo ObiTh USB
Bepcuu He Hmwke 3.0; Paspemenne B36-
HoyT6yk Kameppl, Mrnukcenb: He wmeHee 0.3; ILIT. 252.00
Berpoennsnit mukpodon; Knasmatypa c
pacKIagKoM WM MapKUPOBKOM KJIABMIL
QWERTY/MIIYKEH; [Tonmepskka
CTaHIApTOB  OeCcrpoBOJHON  CBSA3M:
802.11a/b/g/n/ac; ITpownsBoguTenbHOCTD
mpoueccopa  (3HaueHMe  TIOKa3aTe s
«CPU Mark» mo Ttecry «Laptop &
Portable CPU Perfomance»
http://www.cpubenchmark.net/laptop.ht

ml): He menee 5000 emmnwu; Hammune
MaHMITYJIATOPA MBIITe B KOMILJIEKTE: Oa,
VYcTaHOB/IEHHAs ONepalyoHHAasi CUCTeMa
C rpaduyeckuMm  IMOJIb30BATEIHLCKUM
MHTEPGhENCOM, CBefeHus O KOTOPOM
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HaumeHnoBaumue
o6opyaoBaHus
(PBIIO)

KpaTkue npumepHbIe TEXHMYECKIE
xapakTepuctuxku (PBI10O)

Epuauna

Konuue

;nsmepemq CTBO

BKJTFOYEHbBI B eIVIHbIN peectp
POCCUNCKUX IporpamMm st
3JIEKTPOHHBIX BBIUMCIUTEIBHbBIX MalllH
1 6a3 IaHHBIX; YCTAHOBJIEHHbIN IAKeT
O(MUCHOrO MpOrpaMMHOIC OOECrIeYeHus,
COBMECTUMOI'O C YCTAROBAEHHOM
OIlepallIOHHOM CUCTEMOM, CBeIeHUs O
KOTOPOM BKJIIOUEHbI B EIWHBINA pPeecTp
POCCUICKUX IIporpamMm LISt
3JIEKTPOHHBIX BBIUMCIUTETHLHBIX MAllIUH
u 6a3 TaHHbIX.

HaumenoBanue Hanpasinenus:: «O6opynoBasue 1717 061e06pa3oBaTe/IbHBIX
OpraHusauMi, SIBISIOUIMXCS MAJIOKOMIL/IEKTHBIMM»

HanmenoBaume pasneJia: «ECTeCTBeHHOHaquaSI HanpaBJIEHHOCTb»

Llndposas
nmabopaTopus o
(bu3suke (yyeHmnyeckas)

O6ecneunBaer BBITTOJIHEHME
SKCIIEpMMEHTOB IO  TemaM Kypca
busuxu. Kommnekraums: BecripoBomHOM
MYJIbTUOATUMK TI0 GuU3MKe ¢ 6-10
BCTPOEHHbIMM JaTtuykamu: Limdposoit
DaTYMK TeMIIepaTypbl C [Marna3’oHOM
usMmepeHusi He yxke yeMm ot -20 mo 120C
[Indposoin DaTYyK aAOCOJIFOTHOTO
IaBJIeHUsI C IMAra3soHOM M3MepeHMs He
yke vem or 0 mo 500 x[la [Jdatumx
MarHUTHOTO IIOJII C  /I3ra30HOM
usMepeHus: He yxke uem oT -80 mo 80
mTn Hatuuk HaINpsDKEHUS ¢
J/arnas’oHaMy M3MEpEeHUs He YKe YeM OT
-2 mo +2B; ot -5 mo +5B; ot -10 no
+10B; ot -15 mo +15B JaTtuux TOKa He
yke uyem oTr -1 po +1A Jlatumk
aKceJyiepoOMeTp C MoKa3aTe My He MeHee
yem: *2 g; *¥4 g; *8 ¢ OrmenbHble
ycrponctBa: USB  ocumnnorpadp He
MeHee 2 kaHaia, +/-10 B Axceccyapsr:
Kabens USB COe/IMBUTEeIbHbIN
3apsiHOe  VCTpPOMCTBO ¢  Kabeiem
miniUSB USB Apanrep Bluetooth 4.1
Low  Energy  Koucrpyxtop  mia
IIpOBefieHMs 3KcrepumeHToB KpaTkoe
PYKOBOZICTBO 1o SKCILTyaTaluy

IIT.

86.00
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/1]

HaumenoBaumue
000pyAOBaHUA
(PBIIO)

KpaTkue npumepHbIe TeXHNYECKUE
xapakrepuctuku (PBI10O)

Epuuania
M3MepeHNs]

Konnue
CTBO

umdpoBoit yaboparopuyu [Iporpammuoe
obecrieueHue Metonuueckne
pekomeHzauyy (40 pabor) Hammnune
PYCCKOSI3bIUHOTO  caiiTa  IOIIEPKKU
Hannune supmeoponukos.

Lindposas

(yueHnueckas)

lmabopaTopus Mo XUMUA

O6ecrneurBaer BbIIIOJTHEHME
ab0OpaTOpHbIX paboT NO XMMUM Ha
ypOKax B OCHOBHO ILIKOJI® 1 ITPOEKTHO-
MCCIIeNOBaTEIbCKOM IeSTeIbHOCTH
yYalmxcs. Komnnexraums:
BecrpoBoiHOM MyIBETUIATIUY TI0 XUMUK
C 3-Mg BCTPOEHHEBIMM  J{aTIMKaAMMU:
Hatuuk pH ¢ nnanasoHom nsMepeHus He
yxke yem or O mo 14 pH [arumk
9JIEKTPONPOBOIMMCCTI C JIMATIa30HAMMU
musmepenust He yke yem ot O mo 200
MKCMm; ot 0 mo 2000 mxCwm; or O mo
20000 mMxCwm [laTumk TemriepaTypbl C
IMAra3OHOM M3MEPEHMUS He VKe UeM OT -
20 pmo +140C OrtnenpHsie [HaTYMKU:
JlaTuMK ONTMUYECKON MIOTHOCTX 525 HM
Axkceccyapsr: Kabenn USB
COeIVIHUTENbHBIN 3apsiqHOe VCTPOCTBO
¢ kabemem miniUSB USB Apanrep
Bluetooth 4.1 Low Energv KpaTkoe
PYKOBOJICTBO 110 9KCIUTyaTalu
undpoBo nabopaTopum Hab6op
nabopaTopHOM OCHacTKu IlporpaMmmHoe
obecrieuenme Metoayiueckne
pekoMeHmauuu He Meree 40 pabor
Hamnune PYCCKOS3EIYHOTO caura
noppep>xku Hanuune BUIeoponiuKoB.

IIT.

86.00

Lludposas
nmabopaTopus
Guosiorumn
(yueHMueckas)

10

Ob6ecneunBaer BBITTOJTHEHME
7abopaTOpHEIX paboT Ha VhOKax II0
Ouosmormy B OCHOBHOI  JIIKOJIE U
IIPOEKTHO-UCCJIeIOBATETLCKON

I esITeTbHOCTH VYALIMXCSL.
Kommnnekrauys: BecnposoaHON
MYJBTUIATUMK II0 Ouonormy ¢ 5-10
BCTPOEHHbIMM  JaTumMkamu:  JlaTumk
BI&YKHOCTY C OMAara3oHOM V3MepeHus

IIT.

86.00
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HaumeHnoBanue ,
Ne 060DV IOBAHIS Kpartkue npumepubie rexuuuyeckue | Emmmamua | Konmue
/1 (1)13’;110) xapakrepuctuku (PBI10) M3MepeHusi CTBO

0...100% [Hatumx OCBeiIeHHOCTU C
IMara3oHOM M3MepeHus He yke ueM oT 0
no 180000 nx Hdatumk pH c amnamnazoHom
usmepenusi He yke uem ot O nmo 14 pH
Hatuux remriiepaTypol C [}aiia30HOM
u3MepeHns He yke uem oT -20 1o +140C
HaTumMk TeMIepaTyphl  OKPVIKAIOIIEn
Cpefbl C IMara30HOM M3MepeHMsl He YiKe
yem ot -20 mo +40C Axkceccyapsr:
3apsgHOe  YCTPOMCTBO C  Kabenem
miniUSB USB Anantep Bluetooth 4.1
Low Energy Kpatkoe pvier0ICTBO 1O
SKCIUTyaTauuu umudpoBon abopaTopun

[Indpoas BUIEOKAMEDP2 c
MeTaJUTN4eCKUM IIT.aTUBOM,
paspeiieHe He wmedee 0,3 Mnukc
[Tporpammuoe ohecrieyeHue

Meronnueckue pekoMeHg21I He MeHee
30 pabort YmakoBka Hamune
PYCCKOSI3BIUHOIO  CajfTa  TiOIIEePsKKH,
HaJIMuye BUIEOPOIMKOB

2 HaumeHoBaHue pasgena: «JlononHuTebHOe 060pYIOBarine»

Po6oTrorexunuecknit Habop
MpegHa3HayeH [/l  WU3YYeHNsT OCHOB
pOOOTOTEXHUKM, [OETajlell, V37I0B WU
MEeXaHM3MOB, HEOOXOMMMLIX st
CO3IaHus POBOTOTEXHUYECKUX
ycrpovictB. Habop mpencrarnsger cobou
KOMIUIEKT  CTPYKTYPHBIX  3JIEMEHTOB,
O6pasoBaTesbHbIN COeIVIHUTEIbHBIX SJIEMEHTOB "
IKOHCTPYKTOPD LIS JIEKTPOTEXHUYECKIX KOMITOHEHTOB.
MIPaKTUKA 610unoro Habop ITO3BOJISIET [IPOBOIUTh LIIT. 43.00
MIPOrPaMMMPOBAHUSI €| SKCIIEPMMEHTBI IO TpeaveTy (u3ukKa,
[KOMIJIEKTOM JATYMKOB | CO3[aBaTh u IPOTPavVMIPOBaTh
cobupaembie MOMIENN, 13 KOMITOHEHTOB,
BXOOSAIIMX B €ro COCTagr, pabouue
MOIETM MOOMIbHBLIX U CTANMOHAPHBIX
POBOTOTEXHUYECKMX YCTPOMCTB ¢
aBTOMAaTM3UPOBAHHbIM VIIPARIEHVEM, B
TOM Y¥CJie Ha KOJECHOM M TVCEHUYHOM
XOmy, a TaKKe KOHCTPYKLIMA,
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HaunmenoBaumue _
Ne P Kparkue npumepusbie Texrndeckue | Epyauna | Konnye
/1 (PBIIO) xapaxkrepuctuxu (PBITO) Msmepenmﬂ CTBO

OCHOBAHHBIX Ha MICIIOJTb30BaHUMU
pasIMyYHbIX BUIOB Iepenay (B TOM YMCIIe
YepBAYHBIX U 3yOuaThIX) a TaKkKe
priyaroB. BcTpoeHHble 6ecrpoBOIHbIE
cereBbie pewenus (\Wi-Fi y Bluetooth),

BO3MOXXHOCTb vid'rer paLnin C
6ecruiaTHbIM 0061aYHbIM I10,
obecreynBaroT BO3MOYKHOCTh
MIPAaKTUYECKOTO M3VUEHUST TEXHOJIOTUMI
MHTepHeTa Belen " OCHOB
MICKYCCTBEHHOIO IS TeJIIeKTAa.
O6ecmneunBaercs 203 VIO)KHOCTD

oObeVHEeHUsT  HEeCKONLKKX  pOBOTOB,
COOpaHHbIX U3 TMOMOOHBIX HAOOPOB, B
TPYNIIBI C CETEBbIM B3aMMONECTBUEM.

[TpenycmoTpena OITIMOHAJIbHAS
BO3MOKHOCTb paciMpeHust
JOIOJIHUTEbHBIMY KOMITOHEHTAMU (He
BXOISIIVMU B CTaHIAPTHYIO
KOMILJIEKTALIMIO), MIO3BO.IAIOLIMMU
U3y4yaTb  TEXHMUECKOe  3peHune U
IIPOMBIIIJIEHHY IO pOBOTOTEXHUKY.
[TpenycmoTrpena BO3MOKHOCTE DPabOThI
Habopa C AOTOJTHUTETTHHBIMMU
obrauHbIMK CepBUCaMM.
[TpenycmoTpensl MUHIMYM IBa

IIPOrpaMMMpPYEeMbIX  KOHTpO/inepa B
IUTACTUKOBBIX KOPITyCax, TMO3BONIIOLIMX
OIHOBPDEMEHHO C037aBaTh 2 BapMaHTa
po6GOTOB  pa3sIMUHOTO  HAa3HAYEHUS,
VIMEIOUIVX BO3MOYKHOCTb PaboThl KaK B
IIOTOKOBOM DEXMME, TAaK 1 ABTOHOMHO;
MMO3BOJIIOLINX peann30oBaTh OOVYeHue
IIPOrPaMMMPOBAHUIO B HECKOJIBKUX
cpemax paspabOTKM  HA  PasIU4HbIX
s3bIKaxX (K mapumepy, B cpenax Mblock,
Arduino IDE, ua saseikax Scratch, C,
Python, micro Python). Kak munumym
OOVMH  ¥3  KOHTPOJIEDOB yIMeeT
BCTPOEHHYIO ONEpPalIOHHYK) CHCTEMY,
BcTpoeHHbie Wi-Fi u Bluetooth, mopr
IJI  TIOJIK/IIOUEHNMS  IOC/Ie/i0BATEIbHO
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HaumeHnoBaumue
000pyIOBaHUS
"% (PBIIO)

KpaTkue npumepHbie TeXHvIecKue
xapakTepuctuky (PBITO)

Epyanna
mM3MepeHmusy

Konuue
CTBO

COeIMHSAEMbIX BHEIIHUX VCTPOMCTB (He
MeHee 20 OIHOBPEMEHHO
MIOJKITIOYaEMbIX YCTPOVICTB). Kak
MMHVUMYM OJIMH U3 KOHTPOJIEPOB MMEET
BO3MOJKHOCTb OJHOBPEMEHACHU  3aIlUCU
He MeHee & MPOrpamm, ¢ 30350/KHOCThIO
repeknueHus wmexny Huviu,  Kak
MMHVMMYM OIMH U3 KOHTPOJIIEPOB MMEET
IIOJTHOLIBE THAIN JUACTIIRT (IPS),
MIO3BOJISTIOIUMIA  BBIBOIUATL  JIAHHBIE C
DaTYMKOB B Bume tahnami v rnahbrKoB, a
TaK)Xe  CO3/[aBaTh  BCTPOR=HHIE B
KOHTPOJIIED BUOSOUTPBEL. KOTM4eCTBO
CEHCOPOB " UCTIOTHUTETbHBIX
YCTPOMCTB, BCTPOEHHBIX B OOMH U3
KOHTpOJIIepoB, - we wmenee 10 mT.
O6111ee XOMUUECTBO 31EMEHTOR B Habope
He MeHee 400 mwT., B TOM UMCIe
IoaK/Ixoyaembie mornyan: - Bluetooth
MOJyNb, - IBOWHOM JaT4UuK JIUHUM, -
YIAbTPa3BYKOBOM JATYMK PacCTOSHUS, -
JAaTYMK 1BeTa, - JaTuuMk KacaHusd
aNeKTpomexaHuueckmnit, - IR wvomaynp, -
MOTOP IOCTOSTHHOT'O TOKA C DeI{yKTOPOM
- He MeHee 2 IUT., - CEPBONPUBOMI, -
MYJIbT OUCTaBIMOHHOTO vipaprennus IR.
Habop pmomxen 6wITh yrOMITTEKTOBAH
aKKyMYJISTOPHBIMMU Harapesmu.
[Tporpammeoe obecrieyeHue,
VICTIONIb3YyeMOe IS TTHOrpaMVi{DOBAHMUS
cobupaemsIx pPOBOTOTEX HMUECKUX
Mozeneut U YCTPOWCTR, IO TKHO ObITh
OOCTYTHO ONsT O6ECIIIATHOTO (KaYUBaHMUA
u3 cetu VIHTepHeT ¥ mOC/TEnVIOLIEro
MICIIOJIb30BAHMS.

O6pasoBaTebHbINI

IMEXaTPOHMKE
POBOTOTEXHMKE

Habop IO MeXaHMKe,

41

Habop nomkex 6vrth nnerdaziaued s
NIPOBeNEeHNS  Y4eOHbIX 3aHITUI 10
M3YYEHUIO OCHOB  MEXaTNOHUKY U
POBOTOTEXHIKHA, I'DEXTIIYeCKOTO
MIPUMEHEeHNT 6230BKIX 3/1eMEeHTOB
JIEKTPOHMKY ¥ CXEMOTEXHVKM, a TaKXKe
Hanbosee PacTIDOCTRAHEHHOU

IIT.

43.00




HaumeHnoBaumue
000pyAOBaHUA
(PBITIO)

KpaTkue npumepHbie TexHuiecKue
xapakrepucturu (PBI10)

Epuuauna
M3MepeHus]

Konnue
CTBO

3JIEMEHTHOM  6aspl 1 OCHOBHBIX
TeXHUYECKUX DEeIIeHNN, ITPUMEHSIEMbIX
npu IIPOEKTMPOBAHIN "
MIPOTOTUIVPOBAHIM DasIUYHBIX
UHDEEHEPHDBIX,  KASEPHETHHECKAX U
BCTpaMBaEMbIX CULTEM. 3 CGCTas Habopa
OOJDKHBI BXOOUTh KOMILTEKTVIOIINE U

YCTpOJCTBA, obamaromme
KOHCTPYKTUBHO, 371X TPAYECKOM,
armnapaTHOM " IPOTPaMMHOM

COBMECTUMOCTBIO JIpVr ¢ 1pvrom. B
COCTaB  Habopa  JOMK:H  3XOIUTh
KOMIIJIEKT KOHCTPYKTMBHBIX 3JIEMEHTOB
u3 Meramia Jiasi cbopkw  makera
MaHUITYJISIIMOHHOIO POOOTa ¥ KOMIIEKT
MeTaJUIMYeCKuX KOHCTPVKTUBHBIX
3JIEeMEeHTOB It cOOPKM  MakeTa
MOOMIBHOrO pobota. B cocran Habopa
OOJIKHB! BXOIMUTh TPWBONA Pa3TUYHOrO
TUIIA: MOTODBI C MHTErPUDOBAHHBIM MJTU
BHELIHUM [aTYMKOM TIOJICKEHUs — He
MeHee 2UIT., CePBOMPUBOT DOJILIION — HE
MeHee 41T., CepBONPUBON M2Jiblil — He
MeHee ZUIT., MPUROL C BO3MOKHOCTBIO
YIOpaBIeHUs B UIATOBOM pexuve — He
MeHee 21IT.. B cocTaB HaGopa NOJIKHBI
BXOOUTb  9JIEMEHThl 1751  COOpKMU
BaKYVMHOI'O 3aXBaTa: BAKYYMHas
IIpUCOCKAa -  He  MeHee lur.,
JIEKTPOMArHUTHBIM KJIaMad — e MeHee
lmT., BaKyyMHBIA EacOC - He MeHee
lmrr.. B cocrae Habopa J(0mKHa BXOOUTD
3JIeMeHTHas 6a3a IS
MIPOTOTUTMPOBAHNS: IaTs ISt
HecriaeuyHoro TIPOTOTVITDOBAHMS,
KOMIIJIEXT TIPOBOMIOB NA3MMYHOrD TUTIA U
IJIVHBI, KOMITJIEKT DEZMCTOPOB,
KOMIIJIeKT CBEeTONMOO0OB,
CeMMCerMeHTHbIM MHIMKATOP, AUCILIeN
XKK-tumna, xHOomkn - He wvenee 5SmiT.,
MIOTeHIYIOMeTPbl - He Vveuee 3IIT.,
MHOPAKPACHBIN JATUNK - HE MeHee 3IIT.,




HaumenoBaumue
obopyaoBaHusA
(PBIIO)

KpaTkue npumepHbie TexmyecKue
xapakrepuctury (PBITO)

Epyauna
M3MepeH

Koauue
CTBO

YAbTPa3BYKOBOM JIaTUMK - HEe MeHee
31IT., JaTYMK TEMIIepaTypbl - He MeHee
1mIT., TATYMK OCBEILIEHHOCTY - HEe MEeHee
lurr.,, monmyns Bluetooth - He MmeHee
lmr., Mmomyrie UK-nipmesivirka - He
MEeHee liT., MOayds VMK -riepenarumka B
BJJIe KHOMIOYHOrO TTy/IbTa YIIPABICHUS —
lwr., akkvMysnaTOp - He meree luT.,
3apsiiHOe YCTPOMCTBO — He meHee 1IT..
B cocraB wabopa [IOMKEH BXOOUTH
MYJTbTHUIATUNK s M2VMepeHust
TEMITepATVPEI u RTI23KHOCTH
OKpY>Kawuieir cperkl — He medee 1INT..
MynbTrmaTumMk JIOJIKeH 06121aTh
BCTPOEHHBIM MMUKPOKOHTNOJUI2POM
(TakToBas yacroTta - He mexee 16 MI'n,
LIMHa [AHHbIX - He meHee 8 Ko6air),
uHTepdeicaMmu IS NONKIFOYEHUS K
BHELIHYM YCTPOMUCTBAM: LdPOBbIE U
aHaJIoroBhie TopThI, 1-wire TT L, pa3bem
tuna RJ]. B cocras wabopa nosmkeH
BXOOUTb  KOMIUIEKT  VHUREPCAIHHBIX
BbIUMCTUATE IEHBIX MOZLYJIeH,
MpenCTaRISIoIINX cobow 5a30ByI0
IJIaTy, ATy DaCIUMPEHAst [l C€TeBOro
B3aMMOJIEMCTBUL M T1IATY (1G4 JIOUeHUs
CUJIOBOM  Harpysxwu. Bxopsime B

KOMITJIEKT YCTDOUCTBA TOJIKHBI
obmamarn OIHOBDEMEHHOM
KOHCTPVKTUEHOM, AMEKTPIYECKON,
arnmnapaTHo " ITDOTPaMMHOM
COBMECTMMOCTBIO  IDYT" € JIPDYTOM.
Bazosas raTa YHAREPCaTbHOTO

BbIUMC/IVITESIBHOTO ~ MOJVY/IS — JIO/DKHA
NIpefCTaBasATh COOO0M MPOTrPaNMIAPYEMBIN
KOETpOJiiep B cpeae Arduino IDE mmm
aHaJIOTWUHBIX CBOOOIHO
pacnpocTpassieMbIxX Cperax pe3paboTKM.
Bazomas mara  pgomkna  obnamath
BCTPOGHHBIMM  MHTEpheicamm s
MOAXKIIIOYEeHUST IUMPORBIX ¥ 2HATOTOBBIX
YCTPOVCTS,

ECTDOCHBIMU
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HaumeHnoBauue -

Ne Kparxwe npumepurre rexsirgeckue | Equanna | Konnyge
000opyIoBaHUA , .

/1] (PBIIO) xapakrepuctuku (PBI10) M3MepeHusi CTBO

unrepdencamn USB, UART, 12C, SPI,
1-wire TTL, Bluetooth, WiFi. Ilnara
paclMpeHusi JO/KHa  0becrieymBaTh

BO3MOXXHOCTb IO K/ TFOUEHMUS
YHUBEPCAIBROI'O BbINAC)iviTEIIbHOTO
MOZYJIst K CeTn 11CCHDEICTBOM
uHTepherica Ethernet. [TnaTa

paciumpenust JOKHA e61a5aTh IopTaMu
BBO[I3-BbIBOJIA s MoK TIOYEHNUS
IM(DOBLIX M aHAJOTOBBIX YCTPOMCTB,
uarephazc  SPI v 39310KHOCTBIO
MOAKJIOUCENS BHAITHEI KuDTH! ITaMSITH.
[Inata pacmumpenus m71s TOOKIIOYEHUS
CUJIOBOIA Harnyskm IOKHA
obecreumBaTh BO3MOKHOCTHL TTPIMOrO
MO KTIOYEHMST BHEIIHEN CUIIOBOM
Harpy3Kk#, a TakXe PeryiamnyemMon

Harpysxmu IOCPEenCTROM PWM
uHTepdeica. B cocras Habopz NOKEH
BXOJIUTD NTPOrpaMMAPYEMBbIN
KOHTPOJLTED. 00eCITeuIBAIOIIUMA
BO3MOMKHOCTH OCYHIRCTRASTH Pa3paboTKy
IIPOT PAMMHOIO KOJa, MCTIOTB3YS
MHCTDYMEHTAPUA  ChEn  pa3paBoTKu

Arduino 1DE u Mongoose )35 i S3bIKOB
nporpammupoBanusi C\C++, TavaScript.
[Tporpammurpyembiii KOHTPOJTEp
JOmwer  objamgarh — TopTaviv A
MO KITKOueHVsT U@ POBBIX i1 aH3TOTOBBIX
YCTPOCTS, BCTPOEHHBIMU
NPCTPaMMEPYEMbVit  KHOIKAMU U
JIERTPOMEXAHUUECKIUAMIE MOy IIMY IS

OpraHm3anuu CUCTEMBI [PYUYHOTrO
YIIPABMEHVS, ECTPOEHHBIMHU
MPOrPAaMMUPYEMBbIM CBETOIWOIAMY JIJIS
MHTVKATTAY pabouero pexuMa,

BCTPOEHHbIMY  yuTenmei cavu  USB,
USART, 12C, SPI, i-wire TTL, ISP,
Ethernet, Bluetooth, WiFi. B cocraB
Habona NO/DKEeH  BXOAMTH  MOMYJIb
TEXHUECKOTO APeHus,

NPEICTARISIIOUIMN coboi




(O%)
(3]

HaumenoBaumue

BCTPOEHHBIM MMUKPOINOLECCOPOM  (KOJI-
BO slep - He MeHee 41UT., 4aCTOTa sapa
He meHee 1.2 I'T'u, obvem O3V - He
Mendee 512MO, oGweM  BUTPUEAHOM

MaMsITh - HE MeHee 81'6),
MHTETpMDOBAHHON Kamepoun
(MakcumanpHOe pasneiueHue
BUJIEOTIOTOKA, repenaBaeMoro 1o

mHrepdeiicy USB - ne meree 2592x1944
en.) M onTyveckou creraniov. Monmyib
TeXHUY2CKOrO 3peHis [O.1&eH 00IanaTh
COBMECTMMOCTBIO € pasIMYHBIMU
IIPOrPaMMIMPYEMBbIMM KOHTDOJIEDAMM €
noMowEr mutepdercor - 1-wire TTL,

UART, I12C, SPI, Ethermet. Mopynb

TeXHUYECKOTO 3DeHUsT TOJKEH
obecreunBaTh RBITIOTHEYNE BCeX
MU3MEepeHU U BbIYUCIEHNI TTOCPEICTBOM
COOCTBEHHBIX BbI UMCITTETbHBIX
BO3MOWHOCTEN .CTPOBHIOTO
MMKDPOIpoIIeccepa. Mopynb

TEXHVUECKOTO 3peHMs HoJkeH 061amaTh
BO3MOKHOCTHIO KOMMYHUKALIVIA C
AQHAJIOTMYHbIMM MOIYJISIMI4 11GCDENCTBOM
IMHBI Ha 0ase IOCTeNOBATETHHOTO
MHTeD(EeNCa C  HeNblo  Iansyeiien
repenavy  pesysLTaTeB  M3MEPEHUM
TPYIINBL  MOAYNIEN H2  VIIPaRJIsIoIlee

BBIUMCITATENHLHOR VCTPOUCTBO,
MOJKITIIOUEHHOe K nar=oi 1ue. Monyib
TEXHUYECKOTO 3peHnst JOIDKEH
obecreurEaTh  HACTPOIKM  PEKUMOB
paborer - HACTPOWKY  2KCITO3ULAM,
Gananca  Georo,  1BETODA3HOCTHBIX
COCTaBJISTIOIITX, TIOUIAAN
OBHAPYKIRAEMOM obracTu
n3obpaxxerus, OXPYITIOCTH
06HAPVIKMBAEMO chnacTu
U300DZKEHNS, TOJIKEHUE
OBHAPVIRUBAEMBIX obacTei

OTHOCUTETbHO APYT [ApYyrd, MAIIMHHOE

Ne Kparkue npuMmeprbie TeXHUUECKUe Epyammna | Kommue
L/ S xapaxkrepuctinky (PBI1O) M3MepeHusi CTBO
(PBITI0O)
BBIUMCIUTEIHHOE YCTDOMCTBO co




HaumeHoBaHue
000pyaOBaHUS
(PBIIO)

Kparkwre npuMmepHbie TeXHYeCKUe
xapakrepuctuki (PBI1O)

Epuauna
M3MepeHMs]

Konnue
CTBO

obyyeHMe  TapamMeTpoB  HEVPOHHBIX
ceteyi st OOHApy)KeHMsi OOBEKTOB,
dbopMy ¥ 3aKOOMPOBaHHbBIE 3HAYEHUS
OOHapVKMBaeMbIX  MapKkepos  Tuma
Aruco, pasmepbl  OOHApPY.KMBAEMBIX
OKPYIKHUCTEN, KBallparob "
TPEVIONEHUKOR, [1apaMeTpoB
KOHTPACTHOCTY, Pa3MepOR, KPUBU3HbI U
MOJIOKEHUST  PACTIO3HARASVEIX  TIMHUM.
Ha6op TOKeH obecnieunBaTh
BO3MOKHOCTH  DaspafoTRy  MON2IU
MOOUNLEOTO  pobBoTa,  VIIPARIIASMON B
FPV-pesxxnwve TIOCNeICTBOM
IIPOTNaMMHOI0 obecrnieueHuns I
NepPCOHATBHOTO KOMIThI0TEpa u
MOOUIBHBIX ycTpoycTB Ha 6Haze OC
Android wnu I0S, ofecneunBaromero
BO3MOXHOCTb YMPABIEHUST MOAUTHHBIM
poboTom 7} BRCTNOEHHBIM
MaHNITY/ISTONOM NOCPEeICTBOM
rpapuyeckoro marepderica,
BK/IKOUAOIIUM B cedsi HaOOop KHOMOK MU
nepexJiouaTesey, IKOUCTUK, 061acTb
IJISL OTOOpasKeHUs BUAeO. Habop 40/KeH
obecrieurBarb BO3MOJKHOCTH 1M3VYEHUS
OCHOB DazpabOTKM  TIPOTPaVMHBLIX U
annapaTHbIX KOMILIEKCOB WEHKEHEPHBIX
cucrem, pemreHunt e chene «nTepHer
BeILeM», 3 TakkKe pemrewris B oGJaCTH
POOOTOTEXHUKH, UCKYCCTERHHOTO
VIHTeNNexTa ¥ MallVHHOTO 00yderus. B
cocrtas  Habopa  OOMKHO  BYOIUTh
rnocosue Io VI3VUEHIFD) OCHOB
3IeKTPOHUKHA " CXeMOTEeXHUKHA,
pewieruit B chepe «Vimreniier peuien»,
pazpaoTkit M IPOTOTUIMDORAHUIO
Mozenelr poboToB. B cocrar Habopa
AOJI)KHO BXOIIUTDH II0CcohMe e M2y9eHUI0
OCHO™ N23PaNOTKU CUCTEM TEXHI{UCCKOTO
3peHusi ¥ 37eMEHTOBR MCKVCCTBEHHOTO
MHTeJUTEKTA.

Ha6op OI'S/ET'D

B uafcp Bxomgr Bech: 1aGon3TOpHbIE

IIT.

43.00




Kparkue npuMepiibie TexHnyecKue

Enunauna
M3MepeHus]

Konnue
CTBO

Ne HaumeHoBaHMe
/1] oﬁo(pg'gl(_)llgl)l{m xapakTepuctuxku (PBI10)
(xymnst)

anexTpodHele 200 r,  cnupToBKa
mabopaTopHas, BOPOHKA KOHUWYECKas,
Majiouyxa CTekJasHHast, npobupxa I1X-14
(10 wtyx), crakaH BBICOKMYA C HOCHKOM
BH-30 ¢ merkoi (2 WTyRa,, duhuaRkgp
U3MepNTibabY, 2-50-2 (CTCRIZEHBIN, C
IIPUTEPTON  KPBIIMIKON), IUTATUB IS
npobupox Ha 10  ruE3m,  3aKMM
NMpOOUPOYKBIN, ImmaTensb-joxeura (3
LITYKY), HA0OD (JIaKOHOB /19 XDAHEHUS
pacTROPORB ¥ peaxTunon (0A%2 hiakoHa
100 mr - § wommmexTor [ 6 IUTYK,
o6wvem drarkona 30 mn - 10 ¥xoMmIeKTOB
IO 6 IITYK), HMIVIHID U3MERUTENIbHbIA C
Hocrkom 1-500 (2 uTvkm), cTakaH
Boicokuit 500 mr (3 wTvky), wWadop
eplien I MBIThST TIOCYIhI (eniu s
MBITbS TIPOGUPOK - 3 TUT.YX¥, epil ajs
MBITbSI XONO - 3 IUTYKM), XaIaT OeNbIn
x/6 (2 1nITyKM), NEepuaTKy [Pe3UHOBbIE
XUMVYRCKYC CTOVMKME (2 WITyKHU), OYKHU
3amnTAble, QuibTpel Oymaskisie (100
IITYK), TOpIOvee s CrivipToBoK (0,53 ).
B coctaB HabOp BXONAT pPEAKTUBBI
ATKOMMEV, KEIe30, COJisiasd KUCIOTa,
MeTWIDpaHX. heBoadraneud, ayvMKuak,

opyrve; B obmen croaxeocTy - 44
PasmMTYHBIX BEIIECTR, VICTOTh3VEN BIX IJIS
COCTZBTEHUA  KOMIUIEKTOR  NeaxTUROB
NPV  TIPCBENEHMM  3K33VIEHALMOHHBIX
IKCTEDVMEHTOB IO  KYpCY  1LUKOTBHOM
XUM#Z,  PeKOMEHIVETCs  HopMUPOBATD
Habop OI'9/ET' 3, TTORRONAOLLMNA
IIPOBO/IUTE TIPAKTUUECKVE 3&/IaHUS TTPU
MIpOBeIeHIM OBIILTO rOCVAapCTREHHOTO
9K33AMEHA TI0 XUMKM € UCTIO TH3NBAHNEM

COOTRETCTBVIONIEN T400DATODHON
MOCYasl, NeAXTMROBR, vuehHO-
JeMOHCTPaLVIOHHOT: 0ROV IOBAHUS.

IIpr  doommporarii  pexoNEHTYeTCs
YUUTHIBATE (aKTAYeCKy ) NoTpefHOCTh
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HaumeHnoBaumne

060opyaoBaHuUs
(PBIIO)

Kparkue npumMmenHbie TeXHAYECKe
xapakTepucruxii {PE110)

Emynanma
M3MEepeHuUs]

Konnue
CTBO

obpa3oBaTeNbHbIX OPraku3aumnii.

Ha6op OI'S/EID
(bmsmuka)

Kask b1 KOMILTEKT VIAOKEH B
OTHENbHBI JIOTOK C JIOKEMEHTOM U
Kkppirkou. Komrmnext Nel: -  Becsr
3JIEKT pOAHbIEe yuyesHole, =
Usvepun iejioHbIN WM D = 2
IJIACTUKOBBIX CTak2wa - [!lmuamomerp
Nel  (mpemen  wmsmepenuss (H) -
Hyuamomverp Nel (mpener usmeneHus
5H) - I'py3 mummEIpryeckitii U3 CTaIu.
C xpwoyxom. - T'pys tmus inmuecxun us
AJIIOMUHMEROTO CTITaB3 - ['py3
UMIVHIPUYECKUI U3 CIIeNe/IhbHOTO
IacTvka. - I py3 uUwIMHIPAYECKVH U3
AIIOMVHVEBOrC CI1aRa. - [loBaneHHas
conb B [1BX koHuTemmepe, - Iiayiouka njs
nenementMrady i, ¥uth. Kowmimekr No 2:
- IlraTuB 1abopaToOpHbI ¢ 1epKATEIEM.
- [duHamometp Nel (ripenes u3viepeHus
1H) - dusamomerp N2 (mpepen
usmepenust SH) - 2 npysxmest  Ha
Imadiere. - 3 rtpysa  11ECCOW IO
(100+2r). - Habop T'PY30B,
00C3HAYEHHRIX Ned, Ne5, Neb,
3aKperyeHHLIX Ha Kpwouxe - JInHenka
macTukoeas (300 mwv). - Tpaacrioptup
MeTa/INMYecKitil. - bpyCcok enesasHbIn
(50=5 r). C xkprogxkoM U ENTLIO. -
Hamnparmiromas ¢ wsnieprtensHOM
mwx2non. Kommtekr Ne 3: - “atapeireli
6s10x. - BOMATMETD J(BVXIIDEISNbHbIL -
Awmrniepmern OBVYTIPENE 6 s, -
Pesucrop, Ri - Peswcrop, R2 -
Peaucron, R3 - Habop nz 3-x
MPORONIOYHLIX  PEUCTOPOR. - ITeMEHT
IMERTRIURCKOY ey (peoctaT). - Koy

TLJIst Pa3MbLIKAHK S " 3AMBIKAHUS
ERTNUIOTKOW  Lern - Kowmrnekr

NpOBOJNOB. - .lamncuks 4 8 & KomriekT
Ne 4: - Garapeiubiit 610% - Cofuparowas
maza 1 - Cobuparowias awesa 2 -
Pacceumzowas sy 3 - Jlnielika

IIT.

43.00




Ne I:GO er::;za;:;e Kparxue npumeprinie rexsngeckue | Epuanna | Komnue
m/m (pl;rII;IIO) xapakrepuctuxy (PBIIO) M3MepeHusi CTBO

miacturkosas  (3C0 wmm). -  SkpaH
CTaJIbHOIA. - Hamnpasnsromas c
usmepurencuon wkanon (730 mm). -
Kommnexr IIPCBOLOE. Kooy
OBYXiO3VLWOHHDBIA i pa3mMblRanasl U
3aMbIKaHILE  SHEKTPH-<ECROM  Lelmu. -
OcseTuTens ¢ UCTOUHMKOM CBeTa Ha 3,5
B. - Wlenesas miapparvia. - Cnang
«Monens npegmera» B peUTene. -
[Monyimemmapp. - Tlnaner Ha WIOTHOM
nyote A4 ¢ ENYTOSETY TRAHCTONTHPOM.
Kommmerr Ne 5° - 3@<T)OHHbIA

CEeKYHIOMED C TATYYKAMMU.
YKOMITTEKTORAH 3/IeMAHTAVI TUTSHUS. -
Meruutoyrpagiasienvnie repKOHOBBIe

OAaTuyKkyM  cexkyHaomepa. Jlatumkm €
KPYTOBO/ 30HOM UYYBCTRUTETHHOCTU. -
Mexaunueckes cKambsi (70U wmm). -
Bpycox  nmepeBsHumii - Lldr.atuB
JTabopaTONHbIN c MvpTon. -
TpascronTun merannzaeckuit. - Hutb
He menee 1,2 m. - Jlenra mepHas - 4
Ipy3a WUIMEIDUUECKAY 12 CTAIA, - 2
NPYKWHbLL. AeCTKOCTE npy.x.Hbel Ne 1
(50=2) H/w. »Kectxocts npysnzist Ne 2
(20=2) Hnmi. - I'py3 maiiHInuueckuin ¢
Kprogxont. - Tpyhra  aTioMHUHMSBAS.
Kovnnext — Ne 6: - {lir.atus
naboparopEkeit ¢ myvdror, - Priuar c
KpenregvisMr 14 rpyeon. - Biok
MOABIKHEIU. - BIOK HerGr3uWHabI, -
Hute re menee 1.2 M - 3 rpysa
LMTVH DIYECKUX 2 CTAanu, -
OuuamvomMeTp IVIAHILSTHBIA ¢ TiDeJeoM
mamepednug 5 H. - Jlupeiika nnactrkoBas

(300 MM ). - ToaucronTup
Mertamueckyit,  Komrmert  Ne 7: 0 -
Kanopumerp. - Tepiomerp. - Becsl
INERTNOHH SIE. - ViznenurenbHbIN
LM T/HID (MeravnLa) C 1BX

nogcraikaHRuMEoMm 250 wmn. - [T'oy3
IATAHADAYSCKMA 13 aTXOMUHUEBOTO




HaumeHoBaHue

060pyaoBaHMS
(PBIIO)

Kpatrme npumepssie TexdvdecKue
pah'repuc'myn (PBIIO)

Enpnanna
mM3MepeHust

Konnue
CTBO

CILIaBS. @ Kmuqxom - TI'pys
IVUIHADWYECKAM 13 crany. C KpiOYKOM.

Lndpopas
imaboparopus
9KOJIOT UM

o

ObecrieurBaeT IpoBejeHe YueOHOro
9KOJIOT M YECKOT0 MOHMUTOPUHTA
MHC i pyMmeHTa b Hbilay meToLamu. Flabop
MIPVIMERACICS (IpH wsyHueasiy IKOJIOTUH,
OUonOruM,  XUMH¥  reorpaduu U
IIPUDOIORENEHUs, &  TakKke I
UHEOVBUIVANBHBIX — VCCIENOBAHUS U
npoeKTHon neﬂTenDHocm UIROTHHUKOB.
Kowvmnexranya: Eecrmeoronion
MVbTUI2TIMK  Ti0  IKOIITINIRCKOMY
MOHUTOPUHTY C 8-10 BCTPCEHHBIMMU
patupkavi:  JlatymMxk  HUTDAT-MOHOB
Harumk xmopup-ucuop larapx pH ¢
IMama30HoM U3MepeHus He vwe yem ot 0
go 14 »H Jatumk RuIaskHOCTU C
OMAaNA30HOM  UIMEDEHMT 7. 100%
HJatymk OCBEIUEHHC T € UATA30HOM
u3MepeHns He yxe dem or O ne 180000
JIK JJaTuiK TeMIIepaTynsl © M14atiazCHOM
M3MepeHsist He yre vem o1 -0 110 +140C
Hatunk 3JIEKTPOITDOBOIMMOCTH C
OUATASCHAMIY M3MEPEHMS HE Vi< e OT
0 zo 200 mrCm; or O no 2000 vkCm; oT
0 no 20000 MxCwm TaTumx 1eMIIEp3TVDBI
OKP'/JH2MOIIeN  Cpelkl € AnATa30HOM
mavenenya ge yxke ves oy -o0 20 +50C
OtrensHbie NaTUWKA ¥ MYE LA TUHKHA:
Haraux 3BYKA c r:'"-".f':%t‘[f.f-reffl
MHETEI T OB HUS B MHTI230HOM
U3Mepesiis uacToT H2 mMeHee yem or 50
IN'u o & «Tiy; JaTuuk BAanHOCTY NOYBBI
C TMATIAZ0HOM U3MEDSE S He \IKe 4eM OT
0 po 50% Jlatumk oxwcy vyriepoma C
OMarazoHOM U3MeneH g He yxre uem oT 0
pi(e) 1000 ppin My runatamk
OTITUMECKOH IIAOTHO M M MYTHOCTH CO
BCTpOSMHBEIMY  jaraukavis  [JaTduk
ONITMUECKON TIOTHOCTY 473 HM  C
OUATIABOHCN, ABMEDEHUSL OT -C! 0 2 D
JlaTumx onTHMYecKoy TMOTHOCTY 525 HM

IT.

43.00




HaumeHoBaHuue
obopynoBaHUA
(PBIIO)

Kparkie ripuMmepybie TexXHygecKue
XapaKTepUCTIKU (BBHO)

Epnanna
M3MepeHMs]

Konnue
CTBO

C DU2ra30HOM U3Mepedus OT 0mo2D
Hatuux onTwdeckoi rnotHeLT 630 HM
¢ punarnia3oHom usmepenus or 0 mo 2 D
JlaTuyk  MYTHOCTM  pacTBOPOB  C
nm:;;.supuu wsmepeHist or O as 200
NTU  ‘Akceccyapni: Kadeis USB
coenvuuTeNBHbIA (2 wT..)  3apsmHoe
ycrpoiicteo ¢ kabenem minilJSB USB
Apantep Bluetooth 4.1 Low FEnergy
CrenskeHb [JIg 3aKpeIUIeRVs I2TYMKOB B
mr atyre  Xpatroe DYKOROACTRO  TIO
IKITIAYATATI M UMDHPOBR0N Li260DaTOpun
[Tpornamminoe obecnieueHue
Meronnuecknue pexoMerIaiuli Ke MeHee
20 naboT Vrakoeka Hanvune
PYCCKOSI3BIUHOTO ~ CAWTAa  IONNEDIKKYA,
Hauye BUIeODOSIMKOR

HavmeHoBaHue pasfena: «KommniaTentoe 0500 vio2omres

MHOroyHKIMOHAIBHO
e YCTPOVICTBO
(mpuHTED, CKaHep,
[KOTIVID)

Tun VCTNONCTBA:
MuorogyHLKIIMoOHa b ECe VCTPOVICTBO
(M®Y); IlseTHOCTS nevarh: YEPHO-
6enasx; TexHoNorMa TeuaTH:
anekTnorpabuiecras {(JiazepHas,
cpeToIMCAHas);  (DOpMAT  JevaTu: He
MeHee A4, Inil  CKeAwPOBAKMSA:
MPOTS KHEV/TITAHIe THETL !
Bo3:M9KHOTS CKaHMDORAFYS B
dopmarax: EKe wewee A4d; (Criocob
nopxnouenns: LAN. \\71 Fi, USB

Hoyt6yk

IT.

43.00

donni-haxTon: HOVTOYK; Pasmep
OuaroHw: He aenes 155 [IOWMOB;
Pazpens eHve IKpaHa: Full r{ , Quad HD
i Jbhra  HD; ’\)i‘\[\u.u cobeM
YCTAHOSTIEHHOW OIeDETUBHCY  aMSTH:
He wMegee 8 TI'Gair; MakcII7anbHbIN
oburm ITONIeNSKABREVIRITA NomeM
OmenaTMREMOH  mavaTi: e uedee 16
I'GanT; O6mem SSD wHaxoimiens: He
Meuee -4 ToarT; Beciiporon4ag CBSI3b:
Wi-F1; Konugectso  2¢TDOSHHEIX B

Kopnyc moproB Ut ze meuee 1, u3

IT.

387.00
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HaumeHnoBaHue S —— ,
Ne Kparkve DpYMePHEBIE TeXHMYECKKe
/| OGOPYROBAHIAL xapakTepucTiku (P B110)
(PBITIO) o

Enpuanna
M3MepeHus]

Konnue
CTBO

KOTGPBIX He MeHee | 101kHO 6uith USB
Bepcuy He Hmke 3.0; Paspeiuexue B36-
Kamepe!, Mrukcens: He wedee 0.3;
Berpoenusii Mukpoon; Korasmarypa ¢
PaCKiaL O W MIPRIDOBKON  KIasULL
QWERT Y/ WillY K, ogaepkka
CTaHTanTOR  OeCcrpOBOTHOW — CESI3U:
802.11a/b/g/m/ac; [ipowaBonuTem-HOCTD
mpoieccopa  (3HaueHye — mOKasaTens
«CPU Mark» me Tecty «Laptop &
Portable CPlI Parfomance»
http://wvrw cpuberchmark net/antop.ht

ml): ve menee 5000 emuawr; Hanmume
MaHWUYISTODA MBILh B KOMITEKTe: Ia;
Y CTaHOBIeHHAA OTePAlMOHHAS CrCTeMa
¢ rpabruecKUM  TOIH30BATENHCKUM
UETepheCOM, CHEJEHUS o KOTODOM
BXJIEOUEH K R eI AH LT peecTp
POCCUMIACKIAX nporpavm IS
INEKTHOHHRTY BBIMMCIINTE TBERIY MALIMH
M 633 gaHHbIX; YCTAHOBIEHHLI 13KeT
obucHOro TIporpaMMHOT: 0feCITEUeHN,
CORMECTIIMOTO ¢ VCTARC RITEHHON
OTEDIIMOHHOH CuCraMon . Cselerusi o
KOTOPOM KXJIIQUEHK! B EJIMELIL DeecTp
POCCUTICKMY NPOT NAMM IS
BNEXTPOHHBIX BBIYM NI TeNBHBIY, MEIIUH
1 6a3 naHHbIX.




