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Kparkue npuMepHbIe TEXHUYECKUE
XapaKTEePUCTUKH

Enununa
HU3MEpPEHUs

KommuectBo

HanmenoBanmne HaIpaBJICHUA <<O60py,£[0BaHI/IC JJIs1 ITKOJI, HE ABJIAIOIINUXCS

MaJIOKOMIIJICKTHBIMU )

HanmenoBanune pasacia: ((ECTGCTBCHHOHayLIHaH HAITpaBJICHHOCTB)

[Mudposast
nJabopaTopusi 1Mo

Oouosiorun
(yueHmveckas)

ObecneunBaeT BHITIOIHEHUE
n1abopaTopHbIX paboT HA ypOKax Mo
OMOJIOTMH B OCHOBHOM IIKOJIE U IIPOEKTHO-
UCCJIEIOBATEIbCKOM 1eATeIbHOCTH
yuamuxcsa. Kommiekranus: becipoBoaHon
MYJIbTUAATYUK 110 OUOJIOTHH C 5
BCTPOCHHBIMH JTaTYUKAMU: JATUUK
BJIQXKHOCTH C JUANa30HOM U3MEPEHHUSI
0...100%; naT4UK OCBEIIEHHOCTH C
JUana30HOM U3MEpEeHHs He yke ueM oT 0
1o 180000 nk; natuuk pH ¢ quanazonom
u3mepenus He yxe uem ot 0 1o 14 pH;
JATYMK TEMIIEpaTypbl C JUaNa30HOM
u3MepeHus He yxe uem ot -20 go +140C;
JIATUYMK TEMIIEpaTypbl OKPYKaIOIEN Cpe/Ibl
C IMara30HOM U3MEpPEHUs HE YXKe YeM OT -
20 mo +40C. Akceccyapsbl: 3apsIHOE
ycrpoiicTBo ¢ kabenem miniUSB; USB
Ananirep Bluetooth 4.1 Low Energy.
Kpartkoe pykoBOCTBO IO 3KCIUTyaTalluu
uudposoit tadoparopuu. Ludposas
BHJIEOKAMEpA C METAJUIMYECKUM
HITaTUBOM, pa3pernieHue He menee 0,3
Mnuxkc. [Tporpammuoe obecrnieueHue.
MeTtoauueckie peKOMEeH1alliy HE MEHEee
30 pabot. YnakoBka. Hamuuune
PYCCKOSI3BIYHOTO CaliTa MOIEPKKH,
HaJN4Ke BUACOPOIUKOB

IT.

[Hudposas
nabopaTopus 1o

XUMHN
(yuenunueckas)

O6ecnieunBaeT BBINOIHEHHE
71a00paTOPHBIX PAOOT MO XUMHUH Ha YPOKax
B OCHOBHOM IIKOJIE U TPOEKTHO-
HCCJIEI0BATENBCKOM 1E€ATENbHOCTH 1IT. 3 2
Ne n/n HaumenoBanue o6opyioBaHus
Kpartkue npuMepHble TEXHUYECKUE
xapakTepucTuku EnvHuna uzmepenus
KonnuectBo yvamuxcs. KoMmmiexranus:
becripoBogHON MyIBTUAATYUK 10 XUMHUU C
3 BCTpOCHHBIMU AaTYMKaMM: JaTyuk pH ¢
JINaIria30HOM U3MEPEHMS He yxe, ueM oT 0
10 14 pH; naT4uk 351eKTponpoBOIUMOCTH
C Mara3oHaMu U3MEPEHUsI HE YK€ UEM OT
0 mo 200 mxCwm; ot 0 70 2000 MxCwMm; oT 0




110 20000 MmxCMm; maT4rK TeMIepaTypbl C
JIMANa30HOM U3MEPEHHUS HE YXKE YeM OT -
20 mo +140C. OTnenpHble JaTUUKU:
MATYUK ONTUYECKOM MIOTHOCTH 525 HM.
Akceccyapsl: kaberns USB
COCIMHUTEIIBHBIN; 3apsIHOE YCTPOMCTBO C
kabenem miniUSB; USB Anmanrep
Bluetooth 4.1 Low Energy. KpaTtkoe
PYKOBOJICTBO IO SKCILTyaTalluu UPPOBOit
naboparopuu. Habop nmaboparopHoit
ocHactku. [IporpamMmMHoe obecrnieueHue.
Meroanueckue peKOMEHIAlMN HE MEHEe
40 pabot. Hamuume pyccKOs3bIYHOTO
caita noanepxkku. Hanuuue

BUJICOPOJIMKOB

[Mu¢posas OObecnieunBaeT BBINOJIHEHNE IT.
naboparopus 1o HKCIIEPUMEHTOB IO TeMaM Kypca (pU3HUKH.
¢duzuke Kommiekranus: becipoBoaHou

(yueHuueckas) MYJIBTUAATYUK 110 PU3UKE C 6

BCTPOCHHBIMU JaTYHKAMH: TUPPOBOM
JATYMK TeMIIepaTyphl C TUana30HOM
u3MepeHus He yxxe yem oT -20 no 120C;
1M (pOBOH JaTYMK aOCOTIOTHOTO JaBICHUS
C IMara30HOM U3MeEpeHus He yxe ueM ot ()
1o 500 xIla; gaTyuK MarHUTHOTO MOJIS C
JMana30HOM U3MEPEHUS HE YK€ YeM OT -
80 mo 80 MTm; maTyMK HANIPSYKEHUS C
Juana3oHaMH U3MEpEHus He YKe YeM OT -
2 1o +2B; ot -5 1o +5B; ot -10 mo +10B;
oT -15 o +15B; gaTuuk TOKa HE yXKEe YeM
oT -1 10 +1A; naT4mK akcerepoMeTp ¢
MOKa3aTesIMU HE MeHee ueM: £2 g; +4 g;
+8 g. OtnensHble ycTpoiictea: USB
ocimutorpad He Mmenee 2 kanana, +/-10 B
Axkceccyapsl: kabens USB
COEIMHUTEIBHBIN; 3apsIHOE YCTPOMCTBO C
kabenem miniUSB; USB A nantep
Bluetooth 4.1 Low Energy. Konctpykrop
JUTsI IPOBENIEHUs SKCIIepUMeHTOB. KpaTkoe
PYKOBOJICTBO IO AKCIUTyaTalluy LHU(PPOBOi
nabopatopun. [Iporpammuoe
obecnieuenre. Meroauueckue
pexomennaiuu (40 pabor). Hammuue
PYCCKOSI3BIYHOIO CaiiTa MOAIEPIKKH.
Hannune Buaeoponkon

HaunmenoBanue paszzena: «KommproTepHoe 000py10BaHHE»

Hoyt0yx Pasmep nuaronanu: He meHee 15.6 IT.
morMoB. Pazpemienue skpana: Full HD,
Quad HD wnu Ultra HD. O6mmii 06em
YCTaHOBJICHHOW OIEPaTUBHOM MaMATH: HE
MeHee 8 ['0aiiT. MakcuMalIbHBIN 00IIHii
MO/JIEPKUBAEMbIN 00BbEM OTIEPATHUBHOMN




namsTu: He meHnee 16 ['6aiiT. O6vem SSD
HakonuTels: He MeHee 240 ['6aiiT.
becnipoBoanas cBs3b: Wi-Fi. KonnaectBo
BCTPOEHHBIX B Kopiryc noptoB USB: He
MeHee 2, U3 KOTOPbIX HE MeHee | TOIKHO
ob1Th USB Bepcun He Huxe 3.0.
Paspemenne B30-kamepbl, MIIUKCeNb: HE
menee 0.3. BeTpoeHHBI MUKPOQOH.
KnaBuarypa c packiiagkoit 1 MapKUpOBKOH
wnasum QWERTY/MIYKEH IMoxnepxka
CTaH/JapTOB OECIPOBOIHOM CBSI3U:
802.11a/b/g/n/ac. IIpon3BoAUTETHLHOCTH
nporeccopa (3HaueHue nokasarens «CPU
Mark» o tecty «Laptop & Portable CPU
Perfomance.
http://www.cpubenchmark.net/laptop.html
): He meHee S000 equnun. Hammane
MaHHUITYJISITOPA MBIIIb B KOMILJIEKTE: J1a.
VYcTaHoBIIeHHAs OllepalliOHHasl CUCTEMA C
rpaduyecKuM MOJIb30BATEIbCKIM
uHTepPeiicom, CBEIEHUS O KOTOPOM
BKJIIOUEHBI B €IUHBINA PEECTP POCCUMCKHX
Mporpamm JJist SJIEKTPOHHBIX
BBIUMCIIUTENbHBIX MAIlIUH U 0a3 TaHHBIX.
Y cTaHOBIEHHBIN TTAKET OPHCHOTO
IPOrPaMMHOT0 OOecTeueHus,
COBMECTHUMOI'O C YCTAHOBJICHHON
ONEPALIMOHHON CUCTEMOM, CBEACHUS O
KOTOPOM BKJIFOUEHBI B €IUHBIN PEECTP
POCCHICKUX ITPOTpamMM JJisl 3J€KTPOHHBIX
BBIYMCIIUTEIIbHBIX MAIlIMH U 0a3 TaHHBIX

MOV (mpunrep, Tun yctpoiictBa: MHOroyHKIIMOHAIBHOE | IIT.
CKaHep, KOIup) ycrpoiictBo (M®YVY). LiBeTHOCTH neuaTh:
yepHo-Oemast. TexHonmorus nevyaru:
aneKTporpaduueckas (JasepHas,
cBeToanoAHas). Popmar nedaT: He MeHee
A4. Tun ckaHUpOBAHUSA:
NPOTSKHBINA/TUTaHIIETHBINA. Bo3MOXXKHOCTB
CKaHHUpPOBaHUs B popmarax: He MeHee A4.
Cnoco6 noaximrouenus: LAN, Wi-Fi, USB

HaumenoBanue pasjgciia : <<I[OHOJIHI/ITCJIBHOC o6opyz(013aHHe»

[Mudposas ObecnieunBaeT NPOBEACHNUE UCCIETOBAHMS | IIT.
nabopaTopus 1o 10 (PYHKIIMOHHPOBAHUIO YETOBEYECKOTO
buznonoruu opranusma. Kommnexranus:

(mpohuIbHBIHA becnipoBoaHOM MyIBTUAATYHK I10

YPOBEHB) ¢buznonoruu ¢ 5-10 BCTPOCHHBIMH

JaTYUKAMH: JaTYUK apTepUaIbHOTO
nasienust (0...250 MM pT. CT.); AaTYUK
nyJbca ¢ IMana3oHOM U3MEPEHUs He yKe
yeMm o1 30 mo 200 yn/MuH; TaTYuK
TEMIIepaTyphl Teja C TUana3oHOM
H3MepeHus He yxke yeM oT +25 no +40C;




JATYMK YaCTOTHI JbIXaHUS C TUANa30HOM
u3MepeHus He yxxe 4yem ot 0 1o 100
[UKJIOB/MUH; 1aTYUK YCKOPEHHUS C
nokazarensmu +2 g; +4 g; £8 g.
OtnenbHbie yeTpoiicTBa: gatuuk JKI' ¢
JIMAIra30HOM U3MEPEHHUS HE YXKE YeM OT -
300 no +300 MB; natuuk cunomep ¢
JIMara30HOM U3MEPEHHS HE yxe ueM oT ()
10 40 H; naTuynk OCBENEHHOCTH C
JIMaria30HOM U3MEPEHHS HE yxe ueM oT ()
1o 180000 nk. Akceccyapsbl: kabens USB
COCIMHUTEIIBHBIN; 3apsIHOE YCTPOMCTBO C
kabenem miniUSB; USB Anmanrep
Bluetooth 4.1 Low Energy. Kpatkoe
PYKOBOJICTBO IO 3KCILTyaTalluu UGPOBOit
nabopatopuu. [Iporpammuoe
obecrnieueHue. Meroauueckue
pexomenanuu He meHee 20 padoT.
Hannuue pycckos3pI4HOTO caita
noanepKku. Hannuue Bueopoankon

Muxkpockon
udpoBoi

Tun Mukpockona: OHOIOrHYECKUH.
Hacanka MuUKpoCKoOna: MOHOKYJISIpHASI.
Haznauenwue: maboparopusiii. MeTon
MCCJIeIOBaHMS: CBETII0E moje. Marepuan
ONTHUKU: ONITUYECKOE CTEKIIO. Y BEINUEHUE
MUKpockorna, kpaT: 64 — 1280. Okynsipsr:
WF16x. O6bextuBhL: 4X, 10X, 40xs
(moampyKMHEeHHBIN ). PeBonbBepHas
rojoBka: Ha 3 oObekTHBa. THI MOICBETKU:
3epKaJio WM CBeTOoAuO . Pacnonoxenue
MOJICBETKU: BEPXHSAS U HWXKHASL. Martepuan
KopIiryca: MeTajul. [IpeIMeTHBIN CTONHK,
MM: 90. Uctounnk nuranus: 220 B/50 I'm.
Yucno Meranukcenei: 1

ImT.

HaGop OI'D/EI'D
10 XUMHNU

B HaOop BXOAAT: Bechl 1abopaTopHbIe
anexkTpoHHsle 200 r; cnupTOBKa
nabopaTopHasi; BODOHKAa KOHHUYECKas;
najioyka CTeKJIsiHHas; npobupka [1X-14
(10 mTyK); cTakaH BHICOKHI ¢ HOCUKOM
BH-50 ¢ meTkoii (2 ITyKH); UHIUHAD
u3MepuTenbHbli 2-50-2 (CTEKIISTHHBIH, ¢
MPUTEPTON KPBILIKOH); IITATUB JIJIs
npooupok Ha 10 rHE3N; 3aKUM
pOOUPOYHBIH, IITATeTb-JI0KeuKa (3
IITYKH); HA0Op (IIaKOHOB U1 XpaHEHHUs
PacTBOPOB M PEaKTHBOB (00BeEM (h1akoHa
100M7 — 5 KOMITJIEKTOB IO 6 MITYK, 00BeM
¢dnakona 30 M - 10 KOMIUIEKTOB 110 6
HITYK); LWAIMHIP U3MEPUTENBHBIN C
HocukoM 1- 500 (2 mtykn); crakan
Bbicokuit 500 mut (3 mTyku); HaOOp epiieit
JUTSL MBITBSI TIOCY/IBI (€PIII JJIS1 MBIThSI

ImT.




MPOOUPOK - 3 MITYKH, €pUI TSI MBIThS
ko0 - 3 mTyKkm); xanar 6enbrit x/6 (2
HITYKH); IEpYaTKU PE3NHOBHIE
XUMHUYECKUE CTOMKHE (2 IITYKH); OUKH
3amuTHbBIS; GUIbTphI OymakHsie (100
HITYK); roprodee st cnupToBok (0,33 ).
B coctaB Habop BXOJAT peaKTUBHI:
ATIOMUHIH, JKeIe30, COIsIHAasI KMCIIOTa,
METUJIOpaHXkK, heHoN(TaIenH, aMMHAK,
NIEPOKCHJT BOJIOPOJIA, HUTPAT cepedpa u
JIpyrue; B 001Iel CJI0)KHOCTH - 44
Pa3IMYHBIX BEIIECTB, UCIIOJIb3yEeMBbIX IS
COCTaBJICHUS] KOMILIEKTOB PEaKTUBOB IIPU
MIPOBEJICHUH SK3aMEHAIIMOHHBIX
HKCIIEPUMEHTOB O KYPCY IIKOJIbHOM
XUMUHU

Ha6op OI'D/EI'D
1o ¢pu3nKe

KoMmiekT conyTcTBYIOLIMX 3JIEMEHTOB
JUISL SKCTIEPUMEHTOB 10 MEXaHUKE

Ha6op Ne 1

- Becol anekTpoHHbIe yueOHbIE

- MsmeputenpHbId uiuHIp (006EM 250
MJT) - 2 TUIACTUKOBBIX cTakaHa (00béM 300
MJT KaKJTbIH )

- Tunamometp Ne 1 (mpenen nusmepenus 1
H) - Tunamometp Ne 2 (penen
u3mepenus 5 H) - I'py3 uununapuyeckuit
u3 cramu: V =(25,0+£0,3) cm3 , m= (195
+ 2) I, ¢ KPIOYKOM

- I'py3 nmuimHaApUYECKUN U3
aTIOMUHHEBOTO crutaBa: V = (25,0 £ 0,7)
ceM3 ., m=(70£2)r

- I'py3 mmMHApPHUYECKHN U3 CIIEUATBHOTO
mwiactuka: V = (56,0 = 1,8) cM3 , m = (66
2) r - I'py3 uunuHApUYEeCKUil U3
aTroMUHKMEBOTO crutaBa: V = (34,0 £ 0,7)
eM3, m=(95+£2)r

- [IoBapeHHas conb B koHTelHepe u3 [IBX
- [Tanouka a1 nepeMemMBaHus, HUTh
HaGop Ne 2

- [lltaTuB nabopaTOpHBIL ¢ AepkaTenemM

- Junamometp Ne 1 (mpenen nusmepenus 1
H) - Tunamometp Ne 2 (mpenen
usmepenus 5 H) - 2 npyxuHsl Ha
IUTAHILIETE: )KECTKOCTH NpykuHbI Ne 1 (50
+ 2) H/Mm, xxéctkocTh npyxunbt Ne 2 (10 +
2) H/m

- 3 rpy3a maccoit (100 £ 2) T kaxapIi

- Habop rpy3oB, o603naueHHbIX Ne 4, No
5, Ne 6 n 3akpernI€HHBIX Ha KPIOUKE

- Jluneiika mactukoBas (amuHa 300 MM)
- TpancnopTup MeTaNIMYECKUI

ImT.




- Bpycok nepeBsanbIi Maccoit (50 £5)T ¢
KPIOYKOM M HUTBIO

- Hanpapiisitoiasi ¢ u3MepuTeIbHON
mikanoit Habop Ne 3

- [lITatuB mabopaTopHsIil ¢ MydTOMH
OU3UKA - Ppruar ¢ KperieHUsIMH ISl
rpy30B

- bi1ox nmoaBU KHBIN

- briox HEmOIBMKHBIN

- Huts (nmuna He menee 1,2 m)

- 3 HWIMHAPUYECKUX Ipy3a U3 CTaIU
Mmaccoit (100 £ 2) r kaxbIit

- JlnHamMoMeTp TUTaHIIeTHRIN (TIpenen
u3mepenus 5 H)

- JIunetika rutactuxoBas (ammHa 300 MMm)
- TpancnopTup MeTaIM4EeCKUI

Ha6op Ne 4

- DNIEKTPOHHBII CEKyHIOMEP C AaTYHMKAMHU
(YKOMITJIEKTOBAH 3JIEMEHTAaMH ITUTaHHS)
- MarautoymnpasisieMble TepKOHOBBIE
JATYUKHU CEKyHI0Mepa (JaTIYUKH C
KpPYTOBOI 30HOM YyBCTBUTEIHHOCTH)

- Mexanuueckas ckambst (1uinHa 700 M)
- Bpycok nepeBsiaabiii: m = (50 £ 2 1)

- lltaTuB nabopaTopHsIii ¢ My TOU

- TpancnopTup MeTauIMYecKui

- Hute (nnuna e menee 1,2 M)

- Jlenta mepnas (mmna 1000 Mm)

- 4 IMIMHIPUYIECKHUX TPYy3a U3 CTAIH
Mmaccoit (100 £ 2) T kaxKbIit

- 2 IPY>KUHBI: )KECTKOCTH MPYKUHBI Ne |
(50 £+ 2) H/m, xéctkocTh npykuHbI Ne 2
(20 + 2) H/™m - I'py3 unnmHapu4ecKuii
maccoit (100 £ 2) T ¢ kprouykom

- TpyOxka anroMuHIEBast

VYuebHast
naboparopust 1o
HEHPOTEXHOIOTUU

B coctaB BxoasaT: cencop Tun 1 He meHee
1 mt. (ObecnieunBaeT BO3MOKHOCTD
pErucTpalvy CUTHAJA dIIEKTPUIECKON
AKTUBHOCTH MBI (JIEKTPOMHOTPAMMBI,
OMI). Perucrpanust 1omxHa
OCYIIECTBIISICTCS HEUHBA3UBHO, CYXHMHU
aneKkTpoaaMu. J{ommKHA UMEThCS
BO3MOKHOCTh KPEIUJICHHUS K PyKe
YeJI0BEKa, UYTO JOJDKHO JaBaTh
BO3MOXXHOCTH PETHCTPUPOBATH
AIIEKTPUYECKYIO aKTHBHOCTHU MBIIIIIHI B
obyacT, HaJ KOTOPOU pacroyiaraercs
kperuieHue. [1pu HanpsKeHUH MBIIIITBI
JIOJI>KHA OBITH 0OecredeHa BO3MOKHOCTh
HaOII0IeHUs] TyYHOCTH CUTHAaNa (T.e.
npucyrcreue OMI'), npu paccnabieHun
MBIIIIIBI - €€ OTCYTCTBUE.); ceHcop Tum 2

ImT.




He meHee | mT. (ObecrnieunBaet
BO3MOXXHOCTh PErHCTPAIH CUTHAJIA
dotormernsmorpammsl (PIII)
ONTUYECKUM ITyTEM, 32 CUET U3MEHEHUS
OTPa)KEHHOT'0 OT KPOBEHOCHBIX COCYIOB
CBeTa, 00beM KOTOPBIX U3MEHSETCS TIO]]
BO3ECHCTBUEM ITYJILCOBOM BOJIHBI. CeHCOp
JIOJIKEH OBITH 00€CIIEYCH BO3MOXKHOCTBIO
KpEIUICHHUS K MOAYIIeYKe Maiblia
yesioBeka.); cencop Tun 3 He menee 1 mir.
(ObecnieunBaeT BO3MOKHOCTD
perucTpaluy CUurHaiza
anekTpokapanorpammsl (OKI')
HEWHBA3HBHBIM CIIOCOOOM, perucTparui I,
II u III oTBeneHwuit.); cencop Tum 4 He
meHee 1 mr. (OGecnieunBaet
BO3MOXXHOCTh: PETUCTPAIlUU CUTHANIA
KoxHorajbBannueckoil peakuuu (KI'P),
pEerucTpanusi KOTOPOro OCYIIECTBIISICTCS
HA TIOCTOSTHHOM TOKE; MOAKIIOYSHHSI K
TEJIy 4€JIOBEKA C MIOMOILBIO CYXUX
AIIEKTPOJIOB.); ceHcop Tun 5 He menee 1
mT. (OOecmeunBaeT BO3MOKHOCTb:
pErucTpaluy CUrHasna MeKTPUIeCKOn
akTUBHOCTH Mo3ra (D3I") ¢ momoIbo
CYXUX HEHHBA3UBHBIX JIEKTPOJIOB;
PETUCTPALUK STEKTPUUECKON aKTUBHOCTH
pa3HbIX Aojei Mosra.); ceHcop Tum 6 He
menee 1 mr. (ObecnieunBaeT
BO3MOXXHOCTh: PETHUCTPAIlUU CUTHANA
koseOanus rpyaHoit kietku (Cencop
JBIXaHUS); ONPEICTICHUS YacTOThI
JIBIXaHMSL. ); YCTPOUCTBO JUTsi cOOpa TaHHBIX
OT CEHCOPOB M Mepelau Ha
IIEPCOHAIIBHBIN KOMITBIOTED
(OGecnieunBaeT BO3MOXKHOCTB cOOpa
JAHHBIX OT TIOJKITIOYCHHBIX K HEMY
CEHCOPOB U OTHPABKY MOJYYEHHBIX
nagueIx Ha I1IK. IToakmouenne
neHTpagbHoro Mmoayns k [1K momkHo
OCYILECTBIATHCS ¢ ToMonpo USB-
Ka0enst. YCTpoicTBO /Uit cOopa TaHHBIX
JTIOJDKHO UMETH TAIbBAHUYECKYIO
usossinuio ot [1K, obecnieunBath
BO3MOKHOCTH OJTHOBPEMEHHOTO
MOAKJIIOYEHUS BILUIOTH 10 4 CEHCOPOB.
Kax b1t u3 BX010B Y cTpoicTBa AJist
cOopa JTaHHBIX JIOJKEH UMETh
raJbBaHUYECKYIO U30JIAIHIO (00ecreueHue
MEKKaHAJIbHOW raJIbBAaHUYECKON
u3oJsiun). [loakmroueHne CeHCOPOB K
YcrpoiicTBy 11t cOopa JaHHBIX




OCYIIECTBIISCTCS C MTOMOIIIBIO
CIIEUATTM3UPOBAHHBIX PA3bEMOB THUIIA
LEMO, oGecrneuynBamux MpaBUILHOCTh
MOAKJIIOYEHUS] Pa3beMa U CHIUKAIOIIIUX
PHUCK CITy4allHOTO KacaHHs Pa3beMOB
TOKOITPOBOIAIIMX YaCTEH, a TAKXKe
obecreunBaronuX 3auTy OT
HECAaHKI[MOHUPOBAHHOTO MOIKIIOUEHHUS K
MIPOU3BOJILHBIM YCTPOKWCTBAM. ); MOJYJIb
«Knonka» ne menee 1 mr. (O0ecnieunBacT
BO3MOKHOCTh Pa3METKH PETUCTPUPYEMBIX
curHanoB. KonnuecTBo pazmedaembix
COCTOSIHMH CHTHAJIa JOJKHO OBITh HE
MeHee 3-X pa3IMYHbIX KaTeropHil.);
YCTPOWCTBO ISl pETUCTPAIIUU
apTepUaIbHOrO JaBJcHUs HEe MeHee | mT.;
METOMYECKOE IMOCOOHE, KOTOPOE JOJIKHO
conepxatb He MeHee 30 1abopaTopHBIX/
MIPAKTUYECKHUX/IEMOHCTPAIIMOHHBIX paboT

HanmenoBanue pasaciia: «TexHonoruueckas HAITPaBJICHHOCTb»

OO0pa3oBaTeIbHBII
KOHCTPYKTOP JJIst
MPAKTHKH

0JIOYHOTO
POrPaMMHUPOBAHHUS
C KOMIIJICKTOM
JIATYNKOB

PobGoTorexHuueckuii HaOOp MpeAHa3HAUYCH
JUTSL U3y4EHHSI OCHOB POOOTOTEXHUKH,
JeTaneH, y3JoB 1 MEXaHU3MOB,
HEOOXOIUMBIX JUIS CO3/IaHUS
poboToTexHUYeCKuX ycTpoiicTB. Habop
MIPEACTABISIET COOOM KOMIUIEKT
CTPYKTYPHBIX 3JIEMEHTOB,
COCIMHUTENBHBIX 3JIEMEHTOB U
AIIEKTPOTEXHUYECKUX KOMIIOHEHTOB.
Habop no3BossieT npoBouTh
HKCIEPUMEHTHI 0 MIpeaMeTy (pusuka,
CO3/1aBaTh U MPOTPAMMHUPOBATH
cobupaemble MOJIEIH, U3 KOMIIOHEHTOB,
BXOJISIIIIUX B €r0 COCTaB, pabovre MOJIeNN
MOOWJIBHBIX U CTallMOHAPHBIX
POOOTOTEXHUYECKUX YCTPOICTB C
aBTOMATH3UPOBAHHBIM YIPaBIECHUEM, B
TOM YHCJIE€ HAa KOJIECHOM U TYCEHUYHOM
X0y, a TaK)K€ KOHCTPYKLUH, OCHOBAaHHBIX
Ha MCIIOJIb30BAHUU PA3JIMYHBIX BHJIOB
nepeaay (B TOM YHCIIe YEPBAYHBIX U
3yOuaThIX) a TakXKe pbluaroB. BcrpoeHHble
OecripoBoHbIe ceTeBble pemeHus (Wi-Fi u
Bluetooth), BO3M0OXHOCTh MHTETpALIUU C
oecraTHbIM 00auHbIM 110,
o0ecreunBaroT BO3MOXKHOCTh
MPAaKTUYECKOT0 U3yUEHHUS] TEXHOJIOTHA
WHTEpPHETA BEIE U OCHOB
HCKYCCTBEHHOT'O MHTEJIJIEKTA.
ObecneunBaeTcsi BO3MOKHOCTD
00BbeTMHEHNS HECKOJIBKUX POOOTOB,
coOpaHHBIX U3 MOAOOHBIX HAOOPOB, B

ImT.




TPYHIIBI C CETEBBIM B3aUMOCHCTBUEM.
IIpenycMoTpeHa ONIMOHAIbHAs
BO3MOXXHOCTh PacCUIMpPEHUs
JIOTIOTHATEITLHBIMUA KOMIIOHEHTaMU (HE
BXOJILIMMH B CTAaHIAPTHYIO
KOMIUICKTAIIHIO ), TO3BOJISTFOIIIMMH U3Y4aTh
TEXHUYECKOE 3PEHUE U POMBIIUICHHYIO
pobororexnuky. [IpenycmMoTpena
BO3MOKHOCTh PabOThI HabOpa ¢
JIOTIOTHUTEITHHBIMU
obnaunbIMucepBUcaMu. [IpegycMoTpeHsl
MUHUMYM J[Ba TIPOTPAMMUPYEMBIX
KOHTpOJIJIEpa B IJIACTUKOBBIX KOpITycax,
MO3BOJISTFOIINX OJHOBPEMEHHO CO3/1aBaTh 2
BapHaHTa pOOOTOB PA3IUYHOIO
HA3HAYCHWSI, UMCIOIUX BO3MOKHOCTh
paboThI KaK B IOTOKOBOM PEKHUME, TaK U
ABTOHOMHO); ITO3BOJISIONINX PEATU30BATh
o0ydeHre IporpaMMUPOBAHHUIO B
HECKOJIbKUX cpeliax pa3paboTKu Ha
Pa3IMYHBIX SA3BIKAX (K MPUMEPY, B cpeIax
Mblock, Arduino IDE, Ha s3b1kax Scratch,
C, Python, micro Python). Kak Mmunnmym
OJIMH U3 KOHTPOJIEPOB UMEET
BCTPOCHHYIO ONEPANMOHHYIO CHCTEMY,
BcTpoeHHbie Wi-Fi u Bluetooth, mopT mis
TIOIKJTFOUEHUS TIOCTICIOBATEIIEHO
COEIMHSAEMBIX BHEIIHUX YCTPOUCTB (HE
MeHee 20 0JHOBPEMEHHO TMOIKITI0YaEMbIX
ycTpoiicTB). Kak MUHUMYM OJMH U3
KOHTPOJUIEPOB UMEET BO3MOXKHOCTh
OJIHOBPEMEHHOM 3amicH He MeHee §
POrpaMM, C BO3MOXHOCTBIO
NepeKIIoueHus Mex 1y HuMu. Kak
MUHUMYM OJIMH U3 KOHTPOJUIEPOB UMEET
nmoTHOUBETHBIN quctuieit (IPS),
MO3BOJISTFOIINY BBIBOJIUTH JIAHHBIC C
JATYUKOB B BHJIE TAaOIUI] U rpapuKoB, a
TaK)Ke CO3/I1aBaTh BCTPOCHHEIC B
KOHTpOJIIEp BUACOUTphl. KonnuecTBo
CEHCOPOB M UCIIOJHUTEIIBHBIX YCTPOUCTB,
BCTPOEHHBIX B OJIMH U3 KOHTPOJLJIEPOB, -
He MeHee 10 mr. O01Iee KOJIMIECTBO
arieMeHTOB B Habope He meree 400 miT., B
TOM YHCJIC TTOIKITFOYAEMbIC MOJTYIIH:
Bluetooth moyne, n1BOHHOM maT4mnk
JUHWH, YIETPA3BYKOBOM JaTUUK
paccTosHUs, TaTYUK [BETa, TaTIUK
KacaHUs dJIeKTpomMexaHnyeckui, IR
MOJ1yJIb, MOTOP MOCTOSIHHOTO TOKa C
PEAYKTOPOM — HE MEHee 2 WIT.,
CEPBOIPHUBO/I, MYJIHT TUCTAHIIHOHHOTO




ynpasnenus IR. HaGop gomxen ObITh
YKOMILUIEKTOBaH aKKyMYJISSTOPHBIMU
Oarapesmu. [IporpammHoe obecrieuenue,
UCIIOJIE3YEMOE TSI POTPAMMHUPOBAHHS
coOMpaeMbIX pOOOTOTEXHUYECKUX
MOJIeJIel U YCTPOMCTB, JOJKHO ObITh
JOCTYIHO Jis OeCIIaTHOTO CKauyuBaHUs
u3 cetu IHTEpHET U MOCIEeAyIOIero
MCIOJIb30BaHUS

OO6pa3zoBaTeabHbII
Habop 1o
MEXaHHUKE,
MEXaTPOHHUKE U
pOoOOTOTEXHUKE

HaGop nomken ObITh IpeAHAa3HAYCH IS
MIPOBEJICHUS YUEOHBIX 3aHITHIA T10
M3YYEHHIO OCHOB MEXATPOHUKHU U
POOOTOTEXHUKH, TPAKTHIECKOTO
MPUMEHEHUS 0a30BBIX JJIEMEHTOB
AIIEKTPOHUKHU U CXEMOTEXHHKH, a TAK¥Ke
HauboJee pacnpoCTPAaHEHHON AIEMEHTHOM
0a3bl U OCHOBHBIX TEXHUYECKHUX PEIICHUH,
MPUMEHSIEMBIX [P MPOCKTHPOBAHUH H
MPOTOTUIIUPOBAHUM PA3THUHBIX
WHXCHEPHBIX, KHOCPHETHICCKUX U
BCTpaMBaeMbIX cucTteM. B coctaB Habopa
JIOJIKHBI BXOJIUTh KOMIUICKTYIOIIIAE U
yCcTpoiicTBa, 00aaaomume
KOHCTPYKTUBHOM, 3JIEKTPUUECKOM,
arnmapaTHo ¥ MporpaMMHOMN
COBMECTHMOCTBIO JIpYT ¢ ApyroM. B
cocTaB Habopa JIOJKEH BXOJUTh KOMITJIEKT
KOHCTPYKTUBHBIX 2JIEMEHTOB U3 MeTalia
JUTsE COOPKH MaKeTa MaHUTYISIIUOHHOTO
po00Ta U KOMITJIEKT METAJUTHUYECKUX
KOHCTPYKTUBHBIX AJIEMEHTOB JIJIs1 COOpKH
MakeTa MOOMJILHOTO poboTa. B cocras
Habopa JOMKHBI BXOJIUThH MPUBOIBI
Pa3IMYHOTO THUIIA: MOTOPHI C
WHTETPUPOBAHHBIM WJIM BHEITHUM
JATYUKOM TOJIOKEHHUS — He MeHee 2111 ;
CEpBOIIPHUBOJI OOJIBIION — HE MEHEE 411T.;
CEPBOIPHUBO]T MBI — HE MEHEee 21IIT.;
IIPUBO/I C BO3MOXHOCTBIO YIIPaBICHUS B
[Iar0OBOM pEKHMMe — He MeHee 2 mT. B
cocTaB HaboOpa JOHKHBI BXOJIUTh
AIIEMEHTHI JIsi COOPKH BaKyyMHOTO
3axBaTa: BaKyyMHas [IPUCOCKA — HE MEHee
11T, ; 5IEKTPOMArHUTHEIN KJIanaH — He
MeHee |1IT.; BAKYyMHBIA HacOC — HE MEHEe
lmt. B coctaB Habopa qoMKHA BXOAUTH
arieMeHTHas 6a3a JiIsl IPOTOTUIIUPOBAHUS:
riara s 6ecraeqyHoro
MIPOTOTHITHPOBAHHMSI, KOMIUICKT IIPOBOJIOB
Pa3IMYHOTO THUIIA U JITUHBI, KOMIUIEKT
PE3UCTOPOB, KOMILJIEKT CBETOUOIOB,
CEMHUCETMEHTHBIN WHIANKATOP, TUCTUICH




KK-Trnna, KHOIKY — HE MeHee SIIIT,
MOTEHLINOMETPBI — HE MEHee 31T,
nH(]ppaKpacHBIN JaTYHK - HE MEHEe 31T,
yJIbTPa3ByKOBOM JaTUMK - HE MEHEE 31T,
JaTYMK TEMIIepaTypsbl - HE MeHee 1T,
JaTYMK OCBELICHHOCTH - HE MeHee 11T,
moayab Bluetooth — e menee 1mir,
monyib UK-nipuemnuka — He menee 11ur,
Monaysb MK-niepenarurika B B
KHOIIOYHOTO ITyJIbTA yIpaBiaeHUs — 1T,
AKKyMYJISITOp — HE MeHee l1uT, 3apsaHoe
yCcTpoiicTBO — He MeHee 1mT. B cocras
Habopa JOJIKEH BXOAUTh MYJIbTUIATUUK
JUISL U3MEPEHUS TEMIIEPATyPhl U
BJIQYKHOCTH OKPY>KaroLIeH Cpesibl — He
MeHee 1mt. MynpTuaaTuuk J0JKeH
0071a/1aTh: BCTPOCHHBIM
MUKPOKOHTPOJUIEPOM (TaKTOBasi 4acTOTA -
He MeHee 16 MI'1, mMHa JaHHBIX — HE
MeHee 8 KoaiiT), uarepdeiicamu st
MOJIKJIFOUEHUS K BHEIIHUM YCTPOUCTBAM
(urdpoBbIE U aHATIOTOBBIE TOPTHI, 1-Wire
TTL, pa3bem tuna RJ). B cocraB Habopa
JIOJKEH BXOAUTH KOMIUIEKT
YHUBEPCAIbHBIX BHIYUCIUTEIIBHBIX
MOJ1yJIed, PECTABIISIOIINX COOOIA:
0a30BYI0 IL1aTy; IUIaTy paclIMPEHUs AJs
CETEBOTr0 B3aUMOJICHCTBUS; IUIATY
MOJIKJIFOUEHUS CUJIOBOM Harpy3KHu.
Bxogsmye B KOMIIIEKT yCTPOHCTBA
JOJIKHBI 00J1a/1aTh OJTHOBPEMEHHOM
KOHCTPYKTUBHOM, DJIEKTPUUECKOH,
arrapaTHOM U MPOrpaMMHOMN
COBMECTHUMOCTBIO APYT ¢ Apyrom. basosas
11aTa YyHUBEPCAIbHOI'O BEIYUCIUTEILHOTO
MOJIyJIS JOJKHA MPEACTABISATH COOOM
MPOTPAMMUPYEMBIN KOHTPOJUIEP B CPEIE
Arduino IDE unu aHanoru4HsIx cBOOOIHO
pacnpocTpaHsieMBbIX cpefiax pa3padoTKH.
ba3oBas mnara nomkHa 061agath
BCTPOEHHBIMU HHTEpdeiicamu 1is
MOJIKJIFOUEHUS IIU(PPOBHIX U aHAIOTOBBIX
YCTPOMCTB, BCTPOEHHBIMH UHTEpdeiicamu
USB, UART, I2C, SPI, 1-wire TTL,
Bluetooth, WiFi. Ilnara pacuupenus
JIOJDKHA 00ecrednBaTh BO3SMOXKHOCTD
MOJIKJIFOUEHUS] YHUBEPCAILHOTO
BBIYHMCIIUTENILHOTO MOAYJISl KCETU
nocpenctBoM untepdetica Ethernet. [1naTta
paciMpeHust T0JKHa 00IagaTh MopTaMu
BBO/Ia-BbIBO/IA JUISI ITOAKITIOUEHHUS
1IM(POBBIX U AHATIOTOBBIX YCTPOUCTB,




unrepderic SPI 1 BO3MOKHOCTBIO
MOJKJIIOUYEHUS BHEITHEH KapThl MaMSTH.
[Tnarta pacimpeHus JUist MOAKIIOYESHUS
CHJIOBOM HArpy3Kd JOJDKHA 00ecreunBaTh
BO3MOKHOCTb MPSIMOTO HOJKITFOUEHUS
BHEIIHEN CUJIOBOM HArpy3KH, a TAKKE
peryanpyeMoil Harpy3KkH ocpeacTBOM
PWM unrepdeiica. B cocraB Habopa
JIOJDKEH BXOJAUTH MPOrpaMMUPYEMBbIit
KOHTPOJLIEP, 00eCIIeYNBAIOIIHIA
BO3MOYHOCTb OCYIIECTBIISITh Pa3paboTKy
IPOTPaAaMMHOTO KOJIa, UCTIONb3Ys
MHCTPYMEHTApHil cpell pa3paboTKu
Arduino IDE u Mongoose OS u s3bIKOB
nporpammupoBanus C\C++, JavaScript.
IIporpammupyemslii KOHTPOJLIEP TOJKEH
o0agaTh MOPTaMHM JUIsl HOJKITFOUEHUS
U(PPOBBIX U AaHAJIOTOBBIX YCTPOWCTB,
BCTPOCHHBIMH MIPOTPAMMHUPYEMBIMHU
KHOIKaMH U 3JIEKTPOMEXaHUYECKUMU
MOJYJISIMH JUIsI OPTaHU3AIUH CUCTEMBI
PYYHOT'O YIpaBJeHUs, BCTPOCHHBIMU
IPOTPAaMMHUPYEMBIMHU CBETOAUOIAMH IS
MH/IMKaLUU pabodero pexuma,
BCTpoeHHbIMU UHTEpdeiicamu USB,
USART, I2C, SPI, 1-wire TTL, ISP,
Ethernet, Bluetooth, WiFi. B cocras
Habopa J10JKEeH BXOUTh MOJYJIb
TEXHUYECKOTO 3PEHUSI, TPEICTABIISIOIIHIA
co00M BBIYMCIUTENHHOE YCTPOUCTBO: CO
BCTPOCHHBIM MHKPOTIPOIECCOPOM (KOIBO
AJep - He MeHee 411IT, YacToTa sJIpa He
menee 1.2 I'Tn, o0beM O3V - He McHee
512M®6, 00beM BCTPOCHHOM MaMSTH - HE
MmeHee 81'0), HHTErpupPOBAHHON KaMepoi
(MakcuMaJIbHOE pa3perieHue
BUICOTIOTOKA, TIEPeIaBaeMoro Mo
untepdeiicy USB - He menee 2592x1944
e/1.), ONTHYECKON cucteMoii. Moaynb
TEXHUYECKOT'0 3pEHUs I0JKEeH 001a1aTh
COBMECTHMOCTBIO C PA3IMIHBIMH
IPOTrpaMMHUPYEMBIMU KOHTPOJIJIEpAaMH €
nomorpo uHTepdeiicos - 1-wire TTL,
UART, I2C, SPI, Ethernet. Moayns
TEXHUYIECKOTO 3PEHUS TOJHKEH
o0ecreynBaTh BINOJIHEHHE BCEX
M3MEPEHUI UBBIYUCIIEHUIN MTOCPEICTBOM
COOCTBEHHBIX BBIYMCIUTEIbHBIX
BO3MOKHOCTEN BCTPOECHHOI'O
MUKponporeccopa. Moayab TEXHUYECKOTO
3peHHs JOJDKEH 00J1a/1aTh BO3MOXKHOCTBIO
KOMMYHHKAIIMH C AaHAJTOTHYHBIMU




MOJIYJISIMU [TOCPEACTBOM LIMHBI Ha 0a3e
MOCJIEI0BATEIBHOTO HHTEep(eiica ¢ IeIbIo
JlaJbHEHIIEH Tiepeiadu pe3yabTaToB
WU3MEPEHUM IPYIIIBI MOAYJIEH Ha
YIPaBISIONIEe BEIYUCIUTEIHHOE
YCTPOMCTBO, MOAKIIOUYEHHOE K TAHHOH
mHe. Molysib TEXHUYECKOTO 3PEHUS
JIOJDKEH 00ecIieunBaTh HACTPOIKU
PEXKUMOB PaOOTHI - HACTPOHKY
AKCIO3UIIMH, OanaHca 0eoro,
[[BETOPA3HOCTHBIX COCTABJISIFOIINX,
Iomaan oOHapyKUBaeMon 00JIacTH
M300paxeHust, OKPYIrJIOCTH
oOHapyXUBaeMoi 00J1aCTH H300paKEHUs,
MOJIOXKEHNE OOHAPYKMBAEMBIX 00JIacTen
OTHOCHTEJBHO JIPYT ApYyra, MAaIInHHOE
oOydeHre mapaMeTpoB HEHPOHHBIX ceTel
JUIsl OOHapy»keHusi 00BEKTOB, popMy U
3aKOAMPOBAHHBIC 3HAYCHUS
00Hapy»XKMBAaEMBIX MapKepoB THMa Aruco,
pa3Mepsl 00HAPYKUBAEMBIX OKPY)KHOCTEH,
KBaJIpPaTOB U TPEYrOJILHUKOB, TaPaMETPOB
KOHTPACTHOCTH, pa3MEPOB, KPUBU3HBI U
MOJIO’KEHHUS PACTIO3HABAEMBbIX JIMHHIA.
Habop moimkeH obecrieunBarh
BO3MOXXHOCTh pa3pabOTKU MOJIETN
MoOuIBLHOTO po0oTa, yrpasisemoi B FPV-
peKUMe MOCPEICTBOM POTPaMMHOTO
oOecrnieueHus JUisl IEPCOHAIBHOIO
KOMITbIOTEPA U MOOMJIBHBIX YCTPOUCTB Ha
6aze OC Android nim 10S,
00ecreynBaroIero BO3MOKHOCTb
yIpaBJiIeHUS MOOUIIBHBIM POOOTOM U
BCTPOEHHBIM MaHUITYJISTOPOM
MOCpeACTBOM Ipaduyeckoro uurepdeiica,
BKJIIOUAIOITUM B ce0s1 HaOOp KHOTIOK U
nepeKIrouaTese, HKONCTUK, 00J1acTh JTst
otoOpaxkenus Buaeo. Habop nomken
o0ecrieuynBaTh BO3MOKHOCTh H3yYCHUS
OCHOB pa3pabOTKU NPOTPaMMHBIX U
anmapaTHBIX KOMITJICKCOB WHKEHEPHBIX
cucrteM, pemieHuit B cpepe """"UHTEpHET
Bemei"""", a Takke penieHui B 006J1acTu
POOOTOTEXHUKH, HICKYCCTBEHHOTO
MHTEJUIEKTa M MallIMHHOTO 00y4YeHus. B
cocTaB Habopa JJOJKHO BXOJIUTH ITocooue
M0 U3YYEHHUIO OCHOB DJIEKTPOHHUKH U
CXEMOTEXHHKH, pelIeHui B cepe
WuTepHer Bemieid, pa3paboTku U
MPOTOTUITUPOBAHUIO MOjIeNel poboToB. B
cocTaB Habopa JI0JKHO BXOJUTH ITocooue
110 U3YYEHHIO OCHOB Pa3pabOTKH CUCTEM




TEXHUYCCKOT'O 3pCHUSA U 3JICMCHTOB
HCKYCCTBCHHOI'O MHTCJJICKTA

YeTpipéxoceBoit
y4eOHbIN
POOOTMAHUITYIIATOP
C MOJYJIbHBIMHU
CMEHHBIMU
HacaJKaMu

Y4eOHbIl poOOT-MaHUTTYJITOP
npeIHa3HAYeH Il OCBOCHHS
00y4JarmUMHUCs OCHOB POOOTOTEXHUKH,
JUIS IOATOTOBKH O0YYarOIMIMXCsl K
BHEJJPEHUIO U OCIEAYIOLIEMY
UCTIOJIb30BaHUIO POOOTOB B
MIPOMBIIIJICHHOM ITPOU3BOJICTBE.
KonuuecTBo oceit poboTa-maHumnyaaropa -
yetbipe. [lepemenienre nHCTpyMeHTa B
IPOCTPAHCTBE 10 TPEM OCSIM JTOJDKHO
YIPaBISATHCS IIarOBBIMU ABUTATEIISIMH.
HanpspkeHne muTaHusl maroBbIx
nsurareseii He 6osee 12 B.
CepBojBUraTesb YeTBEPTON OCH JOIKEH
obOecreunBaTh MOBOPOT UHCTPYMEHTA.
YroJ1 TOBOPOTAa MAaHHUITYJISTOPA HA
OCHOBaHUU BOKPYT BEPTUKAIBHOM OCH HE
menee 180 rpamxycos. /s onpeneneHust
MOJIO’KEHUSI MAaHUTTYJISITOPA MPU TOBOPOTE
BOKPYT BEPTUKAIBHON OCH JIOJKEH
MCIIOJIb30BAThCS YHKO/AEP. YTOJ MOBOPOTA
3aJIHETO Mieya MaHUIyaaTopa He meree 90
rpagaycoB. Yol HOBOPOTa NEPETHETO
ieya MaHumyssitopa He meHee 100
rpagycoB. [l onpeneneHus mOI0KEHUS
3aJJHETO W TIEPEIHEro IIed MaHUITYJISTOpa
JIOJDKEH MCII0JIb30BaThCs TMPOCKON. YTOI
MOBOPOTA IO YeTBepTOil ocu He MeHee 180
rpaaycoB. JlommkHa ObITh BO3MOKHOCTh
OCHAIIIEHUS] CMEHHBIMHU HACa/IKaMU
(Hampumep, AepxKaTensb KapaHaalia uiu
(dbromactepa, mprcocKa ¢
CEepBOJIBUTATENIEM, MEXaHHUECKOE
3aXBaTHOE YCTPOMCTBO C
CEepBOJIBUTATENIEM, YCTPOICTBO IS
Ja3epHON TPAaBUPOBKH WU YCTPOHCTBO
115t 3D-nevatn). MuHUManbHas
KOMIUIEKTAIMS] CMEHHBIMH HacaJKaMu:
MMHEBMATHUYECKUI 3axBat (IIPUCOCKA),
MEXaHUUYECKU 3aXBaT, HACAJKa
JepKaTenb IS
KapaHjaia/Mapkepa/pydku, HacaIKa
NEPEXOHUK JUTS KPETIJICHUsI COBMECTHMBIX
KOHCTPYKTUBHBIX JIeTallell M KOHCTPYKIIHIA,
HacaJKa JIa3epHOH rpaBUPOBKH, HACcAIKa
3D-nevaru (ans paboThl ¢ mmactTukom PLA
¢ quameTpoM HutHu 1,75 mm). Jlomken
OBbITh OCHAIIIEH CEPBONPUBOJIOM ISt
MTHEBMATUYECKOTO M MEXaHUIECKOTO
3aXBaToOB, 00ECIEUYHBAIOLINM BpallleHHEe

IIT.




3aXBa4YeHHOTI0 00BEKTa BO BpeMs
IIEPEMELIEHMS, IOBOPOT NEPEMEIIAEMOTO
00BeKTa BOKPYT BepTUKAIBHOM ocH. s
obecrieueHns HyHKIIMOHUPOBAHUS
MTHEBMATUYECKOI0 3aXBaTa JIOJKEH ObITh
OCHAIIICH BCTPOEHHOM B KOPIIYC
MaHUIyJsATOpa noMmoi. JlomkHa ObITh
BO3MO>KHOCTb IOJKIFOYECHHUS
JOTIOTHUTEIBbHBIX YCTPOUCTB (Harpumep,
TpaHCIOpTEpa, peiibca AJis epeMELCHUS
poOoTa, myabTa YIpaBlIeHUs TUIIA
JDKOMCTHK, KaMepbl MAIIMHHOTO 3PEHHUS,
ONTUYECKOTO JIaTYMKA, MOIYJIS
OecripoBoHOTO HocTyMma). Po6oT-
MaHUIYJSATOP J0JDKEH 00ecreurnBaTh
IepeMeLICHIE HacaJKu B IPOCTPAHCTBE,
AKTHBALIUIO HACAJKHU, BO3SMOXKHOCTb
IIOJIyUYEHUS] CUTHAJIOB OT KaMEphI U
JaTYUKOB, BO3MOXKHOCTb YIIPABJICHUS
JOTIOTHUTETIbHBIMU YCTPOMCTBAMHU.
Marepuai kopiryca — aJtOMAHH.
Huametp paboueii 30HbI (0e3 yuera
HABECHOT'0 MHCTPYMEHTA U YETBEPTOI OCH)
He meHee 350 mMm. MHTepdetic
noaktoueHus: — USB. [lomken umetsb
BO3MO>XHOCTh aBTOHOMHOM PabOTHI U
BHEIIHET0 ynpasiieHus. [ BHEIIHEro
yIpaBJIEHUS TOJIKEH ObITh NPElyCMOTPEH
MyJIbT, MOAKIIOYAEMBbI K poOOTY 1O
Bluetooth. Ynpasnsirommii KOHTpoIEp
JIOJIKEH OBITh COBMECTHM CO Cpefon
Arduino. Yrpapnsitoiuii KOHTPOILIep
COBMECTHUM CO Cpe0H IPOrpaMMUpPOBaHUS
Scratch u s3p1kOM TIporpamMmmupoBanusi C.
Jomxen obecrieunBaTh MOBOPOT IO
MEPBBIM TPEM OCSIM B 33/IaHHBIN YTOJI U Ha
3aJJaHHBIN yroJl, MTOBOPOT IO YETBEPTOM
OCH Ha 3aJJaHHBIN yTroJ, IBI)KEHUE B
KoopauHathel X, Y, Z, IepeMeIlIeHne Ha
3aJJaHHOE PacCTOSIHUE 110 KOOpAuHaTaM X,
Y, Z, nepenayy JaHHBIX O TEKYLIEM
MOJIOKEHUH YTIIOB, NIepeavy JaHHbIX O
TEKYIIMX KOOpAHHATaX HHCTPYMEHTA.
JloymkeH noaiepKuBaTh NEPEMELICHNE B
JIEKapTOBBIX KOOpJAMHATAX U YIilax
II0OBOPOTAa OCEH, C 33JaHHON CKOPOCTBIO U
yCcKOopeHueM. THurbl mepeMenieHui B
JIEKapTOBBIX KOOPAMHATAX: JABHKEHHE IO
TPAaEKTOPUH, TBIKEHHUE IO MPSIMON MEXKTY
JIBYMsI TOUKaMHU, TePENPhITUBaHNE U3
TOUYKH U TOUKY (TepeHoc 00beKTa).




Koprryc nomkeH ObITh B 3aIIAIIICHHOM
ucnonHeHue (kimacca He Hmxe [P20)




