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Hanmenosanue
000pyTI0BaHUS

KpaTKI/Ie INPUMCPHBIC TCXHUYCCKHUEC
XAPaKTCPHUCTUKNU

Enunnna
W3MEPEHHUS

KomanuectBo

HaumeHnoBanue HaIlpaBJICHUA ((O60py,I[OBaHI/Ie JJIA IIKOJI, HE ABJIAOIINXCSA

MaJIOKOMIIJICKTHBIMU )

HanmeHnoBaHue pasaciia: ((ECTCCTB@HHOHay‘IHaH HaIIpaBJICHHOCTb»

Hudporas
JabopaTopus 1Mo

Oouosiorun
(yueHunueckas)

OObecnieunBaeT BBINOJIHEHNE
nabopaTopHbBIX paboT HAa ypOKax Mo
OMOJIOTMH B OCHOBHOM IIKOJIE U MIPOEKTHO-
HCCIIE0BATEIBCKOMN 1EATENbHOCTH
yuamuxcsa. Kommiekramus: becipoBoaHon
MYyJIbTUAATYUK 110 OUOJIOTHH C 5
BCTPOCHHBIMH JJATYUKAMH: TATIHK
BIIQ)KHOCTH C JUANa30HOM U3MEPEHMUS
0...100%; naT4YNK OCBEIIEHHOCTH C
JMana3oHOM U3MEpEHMs He yke 4eM oT 0
1o 180000 nk; natuuk pH ¢ nuanazonom
n3Mepenus He yxe yem ot 0 no 14 pH;
JATYMK TEMIIepaTypbl C TMana30HOM
n3MepeHus He yxe uem ot -20 no +140C;
JATYMK TEMIIepaTypbl OKPYKaoIEel Cpe/Ibl
C IMaIla30HOM U3MEPEHUs HE YXKE UeM OT -
20 mo +40C. Akceccyapsbl: 3apsIHOE
yctpoiicTBo ¢ kabenem miniUSB; USB
Ananirep Bluetooth 4.1 Low Energy.
KpaTkoe pykoBOACTBO IO 3KCILTyaTalluu
nudposoit madoparopuu. Ludposas
BHJIEOKAMEpa ¢ METAJUIMYECKUM
HITaTUBOM, pa3pemeHne He meHee 0,3
Mnuxkc. [Tporpammuoe obecrieueHue.
Metoauueckie peKOMEeH1allui HE MEHee
30 pabot. YnakoBka. Hanuuue
PYCCKOSI3BIYHOTO CaiiTa MOIEPKKH,
HaJM4Ke BUACOPOIUKOB

IT.




[udposas
n1abopaTopus 1o

XUMHH
(yueHuueckas)

OO6ecrnieunBaeT BBHINOJIHEHNE
71a00paTOPHBIX PadOT MO XUMHUH HA YPOKaxX
B OCHOBHOI1 IIKOJI€ U TPOEKTHO-

U CCIIEI0BATENbCKOM 1€ATEIbHOCTH 1IT. 3 2
Ne n/m HanmeHnoBanue 000py0BaHus
KpaTkue npuMepHbIe TEXHUYSCKUE
xapakTepucTuku Ennnuna uzmepenus
KonuuectBo yuamuxcs. Kommiexranus:
becripoBoHON MyIBTUAATYUK [0 XUMHUH C
3 BCTPOGHHBIMH JJaTYMKaMU: 1aT9uk pH ¢
JMana30HOM U3MEepeHHs He yxke, ueM oT ()
1o 14 pH; natyuk 371eKTponpoBOAMMOCTH
C IMara3oHaMu U3MEPEeHHUsI HE YK€ UeM OT
0 mo 200 MmxCwm; ot 0 70 2000 MxCwMm; oT 0
110 20000 MmxCMm; 1aT4vK TeMIepaTyphl C
JMana30HOM U3MEPEHUS HE YK€ YeM OT -
20 no +140C. OtnenpHBIE TAaTUYUKU:
IATYUK ONTUYECKOH IIJIOTHOCTH 525 HM.
Axceccyapsl: kabens USB
COEITMHUTEIBHBII; 3apsIHOE YCTPOMCTBO C
kabenem miniUSB; USB Ananrep
Bluetooth 4.1 Low Energy. KpaTkoe
PYKOBOJICTBO IO AKCIUTyaTalu HU(POBOMA
nabopatopun. Habop maGopaTopHoi
ocHacTku. [IporpaMmMHoe obecnieueHue.
MeTtoauueckiie peKOMEHIalluy HE MEHEe
40 pabot. Hanuuune pyccKosi3pI9HOTO
cata noanepxkku. Hannuue
BUJICOPOJIMKOB

IT.

[Hudposas
nabopaTopus 1o

¢buzuke
(yueHunueckas)

OObecnieunBaeT BHINOJIHEHNE
HKCIEPUMEHTOB 10 TeMaM Kypca (PU3HKH.
Komnnexranus: becipoBogHoi
MYJIbTUIATYUK TO (PU3UKE C 6
BCTPOCHHBIMH JaTYHKAMH: TUPPOBOH
JaTYUK TEMIIEPaTyphl C TUAa30HOM
u3MepeHus He yxxe 4yem ot -20 o 120C;
M (ppoBoIt JaTUNK aOCOTIOTHOTO JaBICHUS
C IMara30HOM M3MEpPEHUs He yxe ueM ot ()
1o 500 kIla; gaTyrKk MarHUTHOTIO IIOJIS C
JMana30HOM M3MEPEHMS HE YK€ YEM OT -
80 mo 80 MTm; maTYMK HANPSYKEHUS C
Jarna3oHaMH U3MEPEHUs He yXKe YeM OT -
2 1o +2B; ot -5 no +5B; ot -10 10 +10B;
oT -15 no +15B; naT4MK TOKa HE yXKE UeM
oT -1 1o +1A; maT4uK akceIepoMeTp C
nokaszaressIMi He MeHee ueM: +2 g; +4 g;
+8 g. OtnenpHble ycTpoiicTBa: USB
ocumtorpad He MeHee 2 kaHaia, +/-10 B
Akceccyapsl: kabens USB
COEIMHUTEIIBHBIH; 3apsIHOE YCTPOMCTBO C
kabenem miniUSB; USB A nantep
Bluetooth 4.1 Low Energy. Konctpykrop




JUTSL IPOBEICHUS dKCIIepuMeHTOB. KpaTtkoe
PYKOBOJICTBO IO KCILTyaTaluu UGPOBOit
naboparopuu. [IporpammHoe
obecnieuenue. Meroanueckue
pexomennanuu (40 pabor). Hanmuue
PYCCKOSI3BIYHOTO CaiiTa MOAICPIKKH.
Haymane BUICOPOIMKOB

Haum

eHoBaHue pazzena: «KommproTepHoe 000opymoBaHHEe»

HoytOyxk

Pa3zmep nuaronanu: ne menee 15.6
moitmoB. Paspemenue skpana: Full HD,
Quad HD wimm Ultra HD. O06mmit 066em
YCTaHOBJICHHOM OIIEPaTUBHOM IaMATHU: HE
MmeHee 8 ['0aiiT. MakcuMasbpHbIA 00Inii
NOJIEP>)KUBAEMBII 00bEM OIIEPaTUBHON
namstu: He menee 16 I'6aiit. O6pem SSD
HakonuTels: He MeHee 240 ['0aifr.
becnipoBoanas cBsa3b: Wi-Fi. KonnaectBo
BCTPOEHHBIX B Kopiryc noptoB USB: He
MeHee 2, U3 KOTOPbIX HE MeHee | TOIKHO
ob1Th USB Bepcun He Huxe 3.0.
Paspemienne B36-kamepbl, MIukcenb: He
menee 0.3. BeTpoeHHBI MUKPOQOH.
KiaBuarypa ¢ packiakoil © MapKUPOBKOM
xnasum QWERTY/MLYKEH IMoxnepxka
CTaHAapTOB OECIPOBOIHOM CBSI3U:
802.11a/b/g/n/ac. IIpon3BOAUTEITHLHOCTH
nporeccopa (3Hauenue nokazarens «CPU
Mark» o tecty «Laptop & Portable CPU
Perfomance.
http://www.cpubenchmark.net/laptop.html
): He meHee S000 equnui. Hamuune
MaHHUITYJISITOPA MBIIIH B KOMITJIEKTE: J1a.
YcraHoBIeHHas ONEpallMOHHAs CUCTEMA C
rpauYeCcKuM IMOTb30BaATEITHCKUM
uHTepdeiicom, cBeIeHUsI 0 KOTOPOM
BKJIFOYEHBI B €JINHBIN PEECTP POCCHUCKUX
Mporpamm AJis 3JEKTPOHHBIX
BBIYUCIIUTEIbHBIX MAIIUH U 0a3 TAHHBIX.
YcTaHOBIEHHBIN TakeT 0PUCHOTO
MIPOrpaMMHOTO 00€eCTIeueHus,
COBMECTHUMOI'O C YCTAHOBJIEHHOM
ONEpPalMOHHOW CHCTEMOM, CBEICHUS O
KOTOPOM BKJIFOUEHBI B €IMHBIN PEECTp
POCCHICKUX TTPOTPaMM IS SJIEKTPOHHBIX
BBIUMCIIUTENHHBIX MAIlIUH U 033 TaHHBIX

IIT.

MOV (mpusnrep,
CKaHep, KOIup)

Tun yctpoiictBa: MHOroyHKIIMOHAJIbBHOE
ycrpoiictBo (M®YVY). LiBeTHOCT neuaTh:
yepHo-Oemast. TexHomorus nevyaru:
aneKTporpaduueckas (JaepHas,
cBeronuonHas). dopMar nevyaru: He MeHee
A4. Tun ckaHUPOBaHUSA:
MPOTSKHBIN/TITIaHIIETHRIA. BO3MOXKHOCTD




CKaHMpOBaHMs B opmarax: He MeHee A4.
Cnoco6 nogkmouenus: LAN, Wi-Fi, USB

HanmenoBanne pasjaciia : «]_IOHOJ'IHI/ITGJ'IBHOG O60py,I[OBaHI/Ie»

[Mudposas
nmabopaTopusi 1Mo

busnonoruu
(mpodunbHbII
YPOBEHB)

OO0ecrieunBaeT MPOBEACHUE UCCIICTOBAHMS
10 (PyHKIIMOHUPOBAHUIO YETIOBEUECKOTO
opranusma. Kommuiekranus:
becnipoBogHOI MYJIBTUIATYUK 11O
($u3M0TI0THH C 5-10 BCTPOCHHBIMU
JaTYUKaMH: TaTYUK apTEepUaIbHOTO
nasienust (0...250 MM pT. CT.); JaT4UK
MyJbCa C TUANa30HOM U3MEPEHHS HE yKe
gyeM ot 30 o 200 yn/MuH; 1aTIuK
TEMIEPaTyphl TeJa ¢ JUANa30HOM
U3MepeHus He yxxe 4eM oT +25 no +40C;
JATYMK YaCTOTHI IBIXaHUS C TUANa30HOM
u3MepeHus He yxxe yem ot 0 1o 100
[UKIIOB/MUH; 1aTYUK YCKOPEHHUS C
nokazarenasimu +2 g; +4 g; £8 g.
OtnenbHble yeTporicTBa: naruyuk JKI' ¢
JIMATra30HOM U3MEPEHHUS HE YKE YeM OT -
300 no +300 MB; naTtuuk cuiomep ¢
JIMAIria30HOM U3MEPEHHS HE yxe 4eM oT ()
10 40 H; naTuynk OCBENEHHOCTH C
JIMAria30HOM U3MEPEHHS HE yxe 4eM oT ()
1o 180000 nk. Akceccyapsl: kabens USB
COCIMHUTEIIBHBIN; 3apsTHOE YCTPOUCTBO C
kabenem miniUSB; USB Anmantep
Bluetooth 4.1 Low Energy. Kpatkoe
PYKOBOJICTBO IO dKCILTyaTalluu UPPOBOit
nabopatopuu. [Iporpammuoe
obecrnieueHue. Metoanueckue
pexomeHanuu He meHee 20 padoT.
Hannune pycckosA3bI4HOTO cailTa
noanepxkku. Hanudne BuaeOpoInKoB

IT.

Muxkpockorn
udposoit

Tun Mukpockomna: 6M0IOrnYeCKUH.
Hacanka Mukpockona: MOHOKYJISIpHASI.
Ha3znauenue: nabopaTtopHslil. Metoa
HCCJIEIOBAHMS: CBETIIOE nose. Marepuan
ONTHUKH: ONTHYECKOE CTEKJIO. Y BEINYEHHUE
MUKpockorna, kpaT: 64 — 1280. Okynsipsr:
WF16x. O0nektuBsl: 4%, 10x, 40xs
(moampyKMHEeHHBIN ). PeBonbBepHas
rojoBKa: Ha 3 00bekTHBa. THI MOACBETKU:
3epKaJIo WM CBETOAHOA. Pacnionoxenue
MIOJICBETKH: BEPXHISA U HIKHSSA. Marepuan
Kopiryca: MeTaul. [IpenMeTHbIN CTONHK,
mM: 90. Uctounuk nutanus: 220 B/50 I'm.
Yucno meranukcenen: |

ImT.

10

Ha6op OI'D/EID
10 XUMHNHU

B HaOop BXOAAT: BeChl 1abOpaTopHbIe
anekTpoHHsle 200 r; cnupTOBKA
nabopaTopHasi; BOpDOHKAa KOHHUYECKas;
najioyKa CTeKJIsiHHas;, npobupka [1X-14

ImT.




(10 mTyk); cTakaH BRICOKHH C HOCUKOM
BH-50 ¢ meTkoii (2 ITYKH); HIIUHID
n3MepuTenbHbii 2-50-2 (CTeKISHHBIN, C
IIPUTEPTON KPBILLIKOH); IITATUB JIJIs
npoOupok Ha 10 rHE3T; 3aKUM
IIPOOMPOYHBI, IIATENb-JI0KeUKa (3
ITYKH); HA0OP (JIAKOHOB JIJIsT XPAHCHHS
pPacTBOPOB U PEaKTUBOB (00beM (h1aKoHa
100M1 — 5 KOMIUIEKTOB 110 6 ITYK, 00beM
¢dnaxona 30 mi - 10 KOMIUIEKTOB 110 6
HITYK); IIMHIP U3MEPUTENbHBIN C
HocukoM 1- 500 (2 mTykn); cTakan
Bbicokuid 500 M (3 mTykn); HabOp epieit
JUTSL MBITBS TIOCYIBI (€Il JISI MBIThS
MPOOUPOK - 3 MITYKH, pul IS MBIThS
K010 - 3 mITyKH); Xanar 0enbri x/6 (2
HITYKH); IEpYaTKU PE3NHOBHIE
XUMHUYECKHE CTOMKUE (2 ITYKH); OUKU
3anuTHBIE; GUIBTpsI OymaxHsie (100
HITYK); Toprouee i cnupTtoBok (0,33 ).
B coctaB Habop BXOJAT peaKTUBBI:
ATIOMHUHUM, kKeJe30, COIsHas KUCIIOTa,
METHIIOpaHXK, (peHondrarent, aMMHaKx,
MEPOKCU] BOJIOPOa, HUTPAT cepedpa u
JIpyrue; B 00111el CI0KHOCTH - 44
pa3IMYHBIX BEIIECTB, UCIOJIb3YEMBIX IS
COCTaBJICHUS] KOMILJICKTOB PEAKTUBOB IIPH
MIPOBEJICHUH SK3aMEHAI[HOHHBIX
HKCTIEPUMEHTOB T10 KyPCY IIKOJIbHOM
XUMHH

HaGop OI'D/EI'D
1o usuke

KoMIIEKT cOnmyTCTBYIOUINX 2IEMEHTOB
JUTSL SKCTIEPUMEHTOB 10 MEXaHUKE

HaGop Ne 1

- Becol anekTpoHHbIe yueOHbIE

- U3mepurensublii munaap (006EM 250
MIT) - 2 TUTACTUKOBBIX cTakaHa (06béM 300
MJT KaXKJIbIi )

- Hunamometp Ne 1 (mpenen uzmepenus 1
H) - Junamometp Ne 2 (ipenen
uzMepenus 5 H) - I'py3 uunusipuyueckuii
u3 cramu: V =(25,0£0,3) cm3 , m = (195
+ 2) 1, ¢ KpIOYKOM

- I'py3 mmummHapudecknii us3
aTFOMHHHEBOTO crutaBa: V = (25,0 £ 0,7)
cM3, m=(70£2)r

- I'py3 nunmHIpuyecknii U3 cenualbHOTO
mnactuka: V= (56,0 £ 1,8) cm3 , m = (66 +
2) r - I'py3 UMIMHAPUYECKUH U3
amroMUHAEBOTO crutaBa: V = (34,0 = 0,7)
eM3, m=(95+2)r

- [IoBapenHas conb B koHTelHepe u3 [IBX
- [Tasiouka 17151 mepeMenIuBaHmsi, HUTh

IT.




HaGop Ne 2

- [lltaTuB 1abopaTOpHBIiL ¢ AepKaTeneM
- lunamometp Ne 1 (mpenen uzmepenus 1
H) - Iunamometp Ne 2 (npenen
u3mepenns 5 H) - 2 mpykuHbI Ha
IUTaHLLIETE: )KECTKOCTh NpykuHbl Ne 1 (50
+ 2) H/m, xx€ctrocTh npyxuubl Ne 2 (10 +
2) H/m

- 3 rpy3a mMaccoit (100 + 2) T kaxaplid

- HaGop rpy3oB, 0603naueHHBIX No 4, No
5, No 6 u 3aKpeIIEHHBIX Ha KPIOYKE

- JIuneiika miactukoBas (anuHa 300 Mm)
- TpancnopTup MeTaIM4eCKuil

- Bpycok nepeBsinublii Maccoi (50 £ 5)rc
KPIOYKOM M HUTBHIO

- Hanpasisronias ¢ ©3MepuTEIbHON
mkanoit Habop Ne 3

- lltaTuB nabopaTopHsIii ¢ My TOU
OU3UKA - Ppruar ¢ KperieHus MU ISl
rpy30B

- bi1ox nmoaBU KHBIHN

- biox HeEmoABMIKHBIN

- Hute (nnuna e menee 1,2 M)

- 3 NUIMHAPUYECKUX Ipy3a U3 CTaIU
maccoit (100 £ 2) r kaxblii

- JlnHamMoMeTp TUTaHIIeTHBIN (TIpenen
u3mepenus 5 H)

- Jluneiika nactukoBas (amuHa 300 Mm)
- TpancnopTup MeTauIM4EeCKUI

HaGop Ne 4

- DJIEKTPOHHBIN CEKYHJIOMEP C JaTYUKaMHU
(YKOMITJIEKTOBAH 3JI€MEHTaMH ITUTaHUs)
- MarauroynpasisieMble TepKOHOBBIE
JATYUKHU CEKyHA0Mepa (JaT4YUKU C
KpYTrOBOW 30HOM YyBCTBUTEIBLHOCTH)

- Mexannueckas ckambst (1uHa 700 M)
- Bpycok nepeBsinublii: m = (50 + 2 1)

- llltaTuB naGopaTopHsIii ¢ My TOH

- TpancnopTup MeTaNIMYECKUI

- Hute (nnuna e menee 1,2 M)

- Jlenta mepnas (amuaa 1000 mm)

- 4 MIMHAPUYECKUX T'Py3a U3 CTaJIN
Mmaccoit (100 £ 2) r ka bt

- 2 IPY’KUHBI: )KECTKOCTH NPYKUHBI Ne |
(50 + 2) H/m, x€ctkocTh mpyRuHBI Ne 2
(20 = 2) H/™m - T'py3 uMauHApHYECKH
Mmaccoit (100 £+ 2) r ¢ kproukom

- TpyOka anomMuHueBast

VYyeOHnas
naabopaTopus 1o
HEUPOTEXHOJIOTUH

B cocraB Bxogst: cencop Tun 1 He meHee
1 mT. (O6ecnieunBaeT BO3MOKHOCTh
PETHUCTPAIMH CUTHAJIA YJICKTPUICCKON
AKTUBHOCTH MBITIII (DJIEKTPOMHOTPAMMBI,

IT.




OMI). Peructpanus n1omKHa
OCYIIIECTBIISICTCS HCMHBA3UBHO, CYXHMH
aneKkTpoaaMu. J{omKHa UMEThCS
BO3MO>KHOCTh KPEIUJICHUS K pPyKe
YeJ0BeKa, UTO JIOJKHO JaBaTh
BO3MO>KHOCThH PETUCTPUPOBATH
AIIEKTPUYECKYIO aKTUBHOCTHU MBILIIIBI B
o0nacTy, HaJ KOTOPO pacrnojaraercs
kperuieHue. [1pu HanpsKeHUH MBIIIITBI
JIOJIKHA OBITH 00ecIedeHa BO3MOKHOCTh
HaOJIOJICHUS TyYHOCTH CUTHaIA (T.€.
npucyrcteue OMI), npu paccriabieHuu
MBIIIIIBI - €€ OTCYTCTBUE. ); ceHcop Tum 2
He meHee 1 mr. (OOecnieunBaeT
BO3MOXXHOCTh PErUCTpallii CUTHAJIa
¢oromnerusmorpammsl (PIIIN)
ONTUYECKUM ITyTEM, 3a CUET U3MEHEHUS
OTPa)KEHHOT'O OT KPOBEHOCHBIX COCYIOB
cBeTa, 00beM KOTOPBIX U3MEHSIETCS 1101
BO3JIEUCTBUEM IYJIbCOBOM BOJIHBL. CeHCOp
JIOJIKEH OBITH 00€CIIEYCH BO3MOXKHOCTBIO
KpEIUICHU K MOAYIIeYKe Maiblia
yesioBeka.); cencop Tun 3 He menee 1 miT.
(OGecnieunBaeT BO3MOKHOCTh
pEerucTpaluy CUrHaza
anektpokapauorpammsl (IKI)
HEWHBAa3UBHBIM CIIOCOOOM, peructpanud I,
IT u III oTBeneHuil.); cencop Tum 4 He
menee 1 mr. (ObecnieunBaeT
BO3MOXXHOCTh: PETHUCTPAIlUU CUTHANA
KoxHorasbBaHnuyeckoil peakuuu (KI'P),
perucTpanusi KOTOpOro OCyIIECTBISIETCS
Ha MTOCTOSTHHOM TOKE; TMOJKITIOUEHUS K
Ty 4eTIOBEeKa C MOMOIIBIO CYXUX
AJIEKTPOJIOB.); ceHcop Tum 5 He menee 1
mT. (OGecreynBaeT BO3MOKHOCTb:
PETHCTpALlUK CUTHAJA YJIEKTPUUECKON
akTUBHOCTH Mo3Ta (93I") ¢ momoIpro
CYXUX HEHHBA3UBHBIX JICKTPOJIOB;
PETUCTPALIMU IEKTPUIECKOM aKTUBHOCTH
Pa3HBIX J10JIeH Mo3ra.); ceHcop Tum 6 He
meHee 1 mr. (OGecneunBaet
BO3MOKHOCTB: PETHCTPAIIUN CUTHAIA
Kosiebanus rpyaHon kinetku (Cercop
JIBIXAHUS ); ONIPEJICIICHHAS YaCTOTHI
JBIXaHUSL. ); YCTPOMCTBO i cOOpa TaHHBIX
OT CEHCOPOB M Tepelauu Ha
MEPCOHANBHBIN KOMITBIOTED
(OGecneunBaeT BO3MOKHOCTH cOOpa
JAHHBIX OT MOJKIIOYEHHBIX K HEMY
CEHCOPOB U OTIPABKY MOJYICHHBIX
nauubeix Ha [1K. ITogkmrouenue




neHTpaibHoro Mmoayis k [1K goimkHo
OCYIIECTBIATHCS ¢ moMotibio USB-
Kkabenst. YCTpoicTBO /i cOopa TaHHBIX
JIOJKHO UMETh TaJIbBAHUYECKYIO
n3osanuo ot 11K, obecreunBars
BO3MOKHOCTh OJIHOBPEMEHHOTO
MOAKJIIOYEHUS BILUIOTH 10 4 CEHCOPOB.
Kaxnaplit u3 BX010B Y cTpoicTBa AJist
cOopa TaHHBIX JIOJKEH UMETh
raJIbBAHMYECKYIO U30JIALNI0 (0OecreueHme
MEXKAHAJIBHOW TaJIbBAaHUYECKOMN
u3ossinun). [oakinroueHne CeHCOpoB K
YcerpoiicTBy /utsi cOopa TaHHBIX
OCYIIECTBIISIETCA C TOMOIIBIO
CIIELUATIM3UPOBAHHBIX Pa3bEMOB THUIIA
LEMO, oGecrneuynBarmmx MpaBUIbHOCTh
MOAKJIIOYEHUS Pa3beMa U CHUKAOILINUX
PHUCK CITy4alHOTO KacaHHs Pa3beMOB
TOKOITPOBOISAIIMX YaCTEH, a TAKXKe
o0ecreynBaroIuX 3alUTy OT
HECAaHKI[MOHUPOBAHHOTO MOKIIOUYEHHUS K
MIPOU3BOJBHBIM YCTPOUCTBAM. ); MOIYJIh
«Knomnka» ve menee 1 mrt. (ObecneunBaeT
BO3MOKHOCTb Pa3METKH PErUCTPUPYEMBIX
curHaynoB. KonnuecTBo pazmedaemMbix
COCTOSTHUH CUTHAJNa JOJHKHO OBITh HE
MeHee 3-X pa3JIMYHbIX KaTeropHil.);
YCTPOMCTBO ISl pETUCTpaIIU
apTepUaIbHOTO JaBJeHUS HE MeHee | mT.;
METOJIMYECKOE MTOCOOHE, KOTOPOE TOJKHO
conepkath He MeHee 30 1abopaTOpHBIX/
MPAKTUYECKUX/IEMOHCTPAIIMOHHBIX paboT

HanmenoBanue pasaciia: «TexHonornueckas HAITPaBJICHHOCTb»

OO6pa3zoBaTeabHBII
KOHCTPYKTOP JIJIst
MIPaKTUKU

0J104HOTO
[IPOrPaMMUPOBAHHUS
C KOMIUIEKTOM
IaTYNKOB

PobGoTorexHuueckuii Habop npeaHa3HAUYEH
JUIS U3y4EHHs] OCHOB POOOTOTEXHUKH,
JIeTaJIel, y3JI0B U MEXaHU3MOB,
HEOOXOUMBIX JUIs CO3/1aHUS
poboToTexHuuyecKkux ycrpoiicts. Habop
IpeJCTaBIseT CO00N KOMIIEKT
CTPYKTYPHBIX 3JIEMEHTOB,
COEIMHUTENBHBIX 3JIEMEHTOB U
AIIEKTPOTEXHUIECKUX KOMITOHEHTOB.
HaGop no3BosisieT npoBOIUTh
AKCTIEPUMEHTHI TT0 TIpeaMeTy (pr3uka,
CO3/1aBaTh U MPOTPaMMHUPOBATh
cobupaeMbie MOJIETTH, U3 KOMIIOHEHTOB,
BXOJISIIIIUX B €r0 COCTaB, paboune MOJIeNu
MOOWJIBHBIX M CTAIIHOHAPHBIX
POOOTOTEXHUYECKUX YCTPOUCTB C
ABTOMATH3UPOBAHHBIM YIIPaBJICHUEM, B
TOM YHCJI€ HA KOJIECHOM U T'YCEHUYHOM
XOJTy, a TAaK)K€ KOHCTPYKIIMHA, OCHOBaHHBIX

IT.




Ha MCIOJIb30BaHUH PA3IMYHbIX BUOB
nepenad (B TOM YUCIIe YEPBSIUHBIX U
3yOuaThIX) a TakXKe pbluaros. BcrpoeHHble
OecnipoBoHbIe ceTeBble penenus (Wi-Fiu
Bluetooth), BO3MOXHOCTh HHTETPALIMH C
OecmraTHbIM 00JadnbIM 110,
o0ecreynBarOT BO3MOXKHOCTh
MPAKTUYECKOTO U3YUCHUSI TEXHOIOTHIA
WHTEpHETA Bellel U OCHOB
MCKYCCTBEHHOTO MHTEJIIEKTA.
Ob6ecnieunBaeTcsi BO3SMOKHOCTD
00BeAMHEHUS HECKOIBKUX POOOTOB,
CcOOpaHHBIX U3 TI0JI00HBIX HAOOPOB, B
TPYIIIBI C CETEBBIM B3aUMOICHCTBHEM.
[IpenycmoTpeHa onmuoHanbHast
BO3MOXXHOCTh PaCIIHPEHUS
JOTIOTHUTETIbHBIMUA KOMIIOHEHTaMU (He
BXOJISIIUMH B CTaHIAPTHYIO
KOMIUICKTAIIHIO ), TO3BOJISTFOIIIMMH U3Y9aTh
TEXHUUYECKOE 3PEHHE U POMBILUICHHYIO
poboTtotexnuky. [Ipegycmorpena
BO3MOKHOCTB PabOThI HabOpa ¢
JIOTIOTHATEITHHBIMU
obnaunbIMucepBUcaMu. [IpeaycMoTpeHsl
MUHUMYM J[Ba TIPOTPAMMHUPYEMBIX
KOHTpOJIJIEpa B IJIACTUKOBBIX KOpIycax,
MO3BOJISIOIINX OJHOBPEMEHHO CO3/aBaTh 2
BapHaHTa POOOTOB PA3IUIHOTO
HA3HAYCHWSI, UIMEIOIUX BO3MOKHOCTh
paboThI KaK B TOTOKOBOM PEKHUME, TaK U
ABTOHOMHO); TTO3BOJISIOIINX PEaN30BaTh
oOydeHre mporpaMMHUPOBAHHUIO B
HECKOJIBKUX Cpeflax pa3paboTKH Ha
pa3IMYHBIX S3bIKaX (K MPUMEPY, B Cpeax
Mblock, Arduino IDE, Ha s3p1kax Scratch,
C, Python, micro Python). Kak Mmunumym
OJIMH U3 KOHTPOJIJIEPOB UMEET
BCTPOEHHYIO OMEPAIIMOHHYIO CUCTEMY,
BcTpoeHHbie Wi-Fi u Bluetooth, mopt nist
MOJIKJIFOUEHUS TIOCTIeI0BATEIBHO
COCJTMHSAEMBIX BHEITHUX YCTPOUCTB (HE
MeHee 20 OAHOBPEMEHHO MOAKII0YAEMBbIX
ycrpoiicTtB). Kak MUHUMYM OZMH U3
KOHTPOJIIEPOB UMEET BO3MOKHOCTh
OJIHOBPEMEHHOM 3alKCH HE MEHee §
MPOrpaMM, C BO3MOXKHOCTBIO
MePEKITFOUeHUs Mex Ty HuMH. Kak
MUHUMYM OJIUH U3 KOHTPOJUIEPOB UMEET
notHOUBETHBIN auctuieit (IPS),
MO3BOJISIOIINN BBIBOJIUTH IaHHBIE C
JIATYMKOB B BHUJI€ TaOIHI] ¥ TpadUKOB, a
TaK)Ke CO3/1aBaTh BCTPOCHHEIE B




KOHTpOJuIep BUaeourpsl. KonnuectBo
CEHCOPOB U UCMOJIHUTENBHBIX YCTPOUCTB,
BCTPOEHHBIX B OJIUH U3 KOHTPOJLJIEPOB, -
He meHee 10 mr. O011ee KOJIM4ecTBO
anemMeHToB B Habope He meHee 400 miT., B
TOM YHUCJIC TTOIKITF0UAEMbIC MOJTYIIH:
Bluetooth Moy, 1BOHHON HaTUYUK
JTUHWH, YIBTPA3BYKOBOM JaTUUK
paccTosiHus, JaTYUK [[BETa, JaTYUK
KacaHus dJIEKTpoMexaHnyeckui, IR
MOJ1yJIb, MOTOP MOCTOSIHHOTO TOKa C
PEAYKTOPOM — HE MEHEE 2 IIT.,
CEPBOIPHUBO/I, MYJIbT JUCTAHIIHOHHOTO
ynpasienus IR. Habop nomxken ObITh
YKOMILUIEKTOBAaH aKKyMYJISTOPHBIMU
Oarapesimu. [IporpaMmmHOe obecrieueHue,
UCIOJIE3YEMOE ISl IPOTPAMMUPOBAHHUS
coOupaeMbIX pOOOTOTEXHHUECKUX
MOJIeJIel U YCTPOUCTB, JOJKHO OBITh
JOCTYIHO JJis OeCIIaTHOTO CKauYuBaHUs
U3 ceTy HTepHET U MOCIIeAYIOMETr0o
MCIOJIb30BaHUs

O06pazoBarenbHbBIN
Habop 1o
MeXaHUKe,
MEXaTPOHUKE U
POOOTOTEXHUKE

HaGop nomxkeH ObITh peAHa3HAYeH 11
IIPOBEJCHUS YUEOHBIX 3aHATUN 1O
W3Y4YEHUIO OCHOB MEXaTPOHUKHU U
POOOTOTEXHUKH, TPAKTHIECKOTO
IpUMEHEHUs 0a30BbIX 3JIEMEHTOB
AIIEKTPOHUKHU U CXEMOTEXHHUKH, a TAK¥Ke
Haun0oJiee pacrpoCTPaHEHHOH 3JI€MEHTHOM
0a3bl U OCHOBHBIX TEXHUYECKHUX PELICHUH,
IIPUMEHSEMBIX ITPH IPOEKTUPOBAHUH U
MPOTOTUNIUPOBAHUM PA3ITMUHBIX
MH)KEHEPHBIX, KHOEPHETHUECKUX U
BCTpaMBaeMbIX cucteM. B coctaB Habopa
JIOJIKHBI BXOJUTh KOMIUIEKTYIOIINE U
yCTpOMCTBa, o0sajaromue
KOHCTPYKTUBHOM, 3JIEKTPUUECKOM,
armapaTHOM U POrpaMMHOMN
COBMECTHUMOCTBIO JIpYT ¢ ApyroM. B
cocTaB Habopa JIOJKEH BXOAUTh KOMIUIEKT
KOHCTPYKTUBHBIX JIEMEHTOB U3 MeTalljia
JUIs COOPKHM MakeTa MaHUIYJISIIMOHHOTO
po00Ta M KOMITJIEKT METaJUTHYECKUX
KOHCTPYKTUBHBIX 3JIEMEHTOB Il COOPKH
MakeTa MOOMIILHOTO poboTa. B cocras
Habopa T0JKHBI BXOJUTH MPUBOIBI
Pa3IMYHOTO THUIIA: MOTOPHI C
MHTETPUPOBAHHBIM MJIM BHEIIHUM
JATYUKOM MOJIOKEHUS — HE MEHee 2111.;
CEepBONPHUBO]I OONBLION — HE MeHee 411T.;
CEpPBONPHUBOJI MAJIBI — HE MEHee 21IT.;
IIPUBO/I C BO3MOXHOCTBIO YIIPABJICHUS B

IIT.




IaroBOM peXuMe — He MeHee 2 mT. B
cocTaB Habopa JIOJKHBI BXOJIHUTh
AIIEMEHTHI JIsl COOPKU BaKYyMHOTO
3axBaTa: BaKyyMHasi IPUCOCKA — HE MEHEe
11T, ; 37EeKTPOMArHUTHBIN KJlallaH — He
MeHee 11IT.; BaKyyMHBIH HacOC — HE MEHEe
lut. B coctaB Habopa qoKHA BXOAUTH
ayieMeHTHas 6a3a JJIsl MPOTOTUITUPOBAHUS:
riara Juisg 6ecrnaeqyHoro
MPOTOTUIIUPOBAHUS, KOMIUIEKT ITPOBOJIOB
Pa3JIMYHOrO TUIA U IJIUHBI, KOMIUIEKT
PE3UCTOPOB, KOMIUIEKT CBETOAHOJIOB,
CEMMCErMEHTHBI UHAUKATOP, AUCILICH
KK-THuma, KHOIIKA — HE MEHEe SIIT,
MIOTEHIIMOMETPHI — HE MEHee 31T,
uH(ppaKpacHbI 1aTYMK - HE MEHee 31T,
YJIBTPa3BYKOBOM JAaTUMK - HE MEHEe 31T,
JATYMK TEMIIepaTyphl - He MeHee 11T,
JIATYMK OCBEUICHHOCTH - HE MeHee 11T,
monyinb Bluetooth — e menee 1,
monyib UK-nnpuemnuka — He menee 1r,
moayibs UK-nepenatunka B BUzie
KHOIIOYHOTO MYJIbTa yrpaBieHus — 1T,
aKKyMYJISITOp — HE MeHee l1T, 3apsaaHoe
ycTpoiicTBO — He MeHee 1mT. B cocras
Habopa JOJKEH BXOAUTh MYJIbTUIATUUK
JUISL ©U3BMEPEHUS TEMIIePaTyphl U
BIIQYKHOCTH OKPY>KaroleH Cpeibl — He
MeHee lmrt. MynbTHAATYNK JTOJKEH
0071a/1aTh: BCTPOCHHBIM
MHUKPOKOHTPOJIJIEPOM (TaKTOBAs 4aCTOTA -
He MeHee 16 MI'1, mMHa JaHHBIX — HE
menee 8 Koaiit), unrepdeiicamu st
MOAKJIIOYEHUS K BHEIIHUM YCTPOMCTBaM
(undpoBbIe U aHAIIOTOBBIC TIOPTHI, 1-Wire
TTL, pa3zbvem tuna RJ). B cocraB Habopa
JTIOJDKEH BXOAUTH KOMIUICKT
YHUBEPCAIbHBIX BHIYMCIUTEIBHBIX
MOJ1yJIed, PECTABIISIOMINX COOOM:
0a30BYIO IJIaTy; TUIATy PACIIMPEHUS IS
CETEBOI0 B3aMMOJCHCTBUSA; ILIATy
MOAKJIIOYEHUS] CUIIOBOM HArpy3KHU.
Bxondiine B KOMIUIEKT YCTPOMCTBA
JOJIKHBI 00J1a/1aTh OJTHOBPEMEHHOM
KOHCTPYKTUBHOM, 3JIEKTPUYECKOM,
arrapaTHON U POrpaMMHOMU
COBMECTHMOCTBIO JIPYT ¢ ApyroM. bazosas
rJiaTa YHUBEPCaJIbHOTO BEIYMCIUTEIBLHOTO
MOYJISl IOJKHA TIPEICTABIATH COOO0M
MpOorpaMMHUpyeMblii KOHTPOJLJIEP B Cpeie
Arduino IDE unn aHayloriuHbeIXx ¢BOOOIHO
pacmpocTpaHseMBIX cpefiaX pa3paboTKH.




bazoBas nnara gomkHa 061a1aTh
BCTPOCHHBIMU UHTEpdeiicamu st
HOJKIFOYEHUS LU(POBBIX U aHAIOTOBBIX
YCTPOMCTB, BCTPOCHHBIMH HHTep(eiicamu
USB, UART, I2C, SPI, 1-wire TTL,
Bluetooth, WiFi. IInara pacimmpenus
JIOJDKHA 00ecrieunBaTh BO3MOXKHOCTb
MOJKIIIOYEHUS] YHUBEPCAIBHOTO
BBIYUCIIUTEIBHOIO MOJYJIsl KCETH
nocpeacTBoM unTepdetica Ethernet. [Tnara
pacupeHust JoJbKHA 00J1a1aTh TOpTaMu
BBO/1a-BBIBO/IA JIJISI TTOAKIIIOUCHHS
IU(POBBIX U aHAJIOTOBBIX YCTPOUCTB,
untepdeiic SPI 1 BO3MOKHOCTBIO
HOJKJIFOYEHUS BHELIHEH KapThl IaMATH.
[Tnata pacmupeHus UIst MOAKITIOYCHUS
CHJIOBOM Harpy3Kku J0JKHA 00ecrieunBaTh
BO3MOYKHOCTB MPSIMOTO TIOIKITFOUEHUS
BHEIIHEN CUJIOBOM HArpy3KH, a TAaKKe
peryaupyeMoil Harpy3KkH ocpeacTBOM
PWM unrepdeiica. B cocras Habopa
JIOJDKEH BXOJAUTH MPOrpaMMUPYEMBbIit
KOHTPOJLIEP, 00eCIIeUHBAIOIIHIA
BO3MOYKHOCTb OCYIIECTBIISATH Pa3paboTKy
POTPAMMHOTO KOJIa, UCTIONB3YS
MHCTPYMEHTApHil cpell pa3paboTKu
Arduino IDE u Mongoose OS u s3bIK0B
nporpammupoBanust C\C++, JavaScript.
IIporpammupyemslii KOHTPOJLIEP TOJKEH
o01agaTh MOPTaMHU ISl OJKITFOUEHUS
U(PPOBBIX U AaHATIOTOBBIX YCTPOWCTB,
BCTPOECHHBIMU IIPOTPAMMHUPYEMBIMU
KHOTIKAMH U 3JICKTPOMEXaHUIECKHUMU
MOJYJISIMM JUIsl OPTaHU3ALUHN CUCTEMBI
PYYHOTO YIpPaBJICHHUS, BCTPOCHHBIMU
IPOrpaMMUPYEMBIMU CBETOAUOIAMH IS
WHIUKAIMKA pabodero pexuma,
BCTPOECHHBIMU UHTEpdeiicamu USB,
USART, I2C, SPI, 1-wire TTL, ISP,
Ethernet, Bluetooth, WiFi. B cocras
Habopa JOJKEH BXOIUTh MOYJTb
TEXHUYECKOT0 3pEHUS, IPEICTABISIONINN
c000¥ BRIYUCIIUTEILHOE YCTPOMCTBO: CO
BCTPOEHHBIM MHUKPOIPOIIECCOPOM (KOJIBO
sIep - He MeHee 41T, 9acToTa s/ipa He
menee 1.2 I'Th, oobem O3V - He MeHee
512M6, 06beM BCTPOEHHOM MaMATH - He
meHee 81'0), HHTErpupOBaHHON KaMepoii
(MakcUMabHOE pa3pelIeHne
BUJICOTIOTOKA, IEPEaBaeMOro Mo
untepdeiicy USB - He menee 2592x1944
€]1.), ONTHYECKON cucTeMoi. Moayinb




TEXHUYECKOT0 3pEHHS T0JKEH 001a1aTh
COBMECTUMOCTBIO C pa3IMYHBIMU
POrpaMMHUPYEMBIMH KOHTPOJUIEPAMHU C
nomonipto uHTepdeiicos - 1-wire TTL,
UART, I2C, SPI, Ethernet. Moayns
TEXHUUYECKOT'O 3pEHUS 10JIKEH
oOecrieunBaTh BBHITIOJHEHUE BCEX
M3MEPEHHUI UBBIYMCIIEHUN TOCPEICTBOM
COOCTBEHHBIX BBIUMCIUTEIBHBIX
BO3MOKHOCTEN BCTPOCHHOI'O
MUKpoIpoieccopa. Moayiab TEXHUYECKOTO
3peHus J0JKEH 00J1a/1aTh BO3MOKHOCTBIO
KOMMYHHKAIIH C aHAJTOTHYHBIMH
MOJYJISIMH [TOCPEJICTBOM IIMHBI Ha 0aze
nocJieI0BaTeIbHOr0 nHTEpdeiica ¢ 1eNbio
JanbHEHIIEN TIepelayu pe3yIbTaToB
M3MEPEHUI TPyIIbl MOIyJIeH Ha
YIPaBJIAIOLIEEe BEIYUCIUTEIBHOE
YCTPOMCTBO, MOAKIIFOYEHHOE K TAHHOMN
mHe. Molylib TEXHUYECKOTO 3PEHUS
JIOJDKEH 00ecIieunBaTh HACTPOIKU
PEKUMOB PaOOTHI - HACTPOUKY
9KCHO3ULIMH, OaaHca OeJioro,
[[BETOPA3HOCTHBIX COCTABIISIFOIINX,
Iomaan oOHapYKUBAEMON 00JIACTH
U300paxeHusi, OKPYTIIOCTH
0oOHapyXUBaeMoOi 00J1aCTH H300paKeHUS,
MOJIOKEHHE OOHapyKUBaeMbIX o0nacTeit
OTHOCHUTEJIBHO JIPYT JIpyra, MalluHHOE
o0yuyeHHe mapaMeTpoB HEHPOHHBIX ceTel
JUIsl OOHapy>keHus: 00BEKTOB, PopMy U
3aKOJIMPOBAHHBIEC 3HAUYEHUS
00HapyXMBaeMbIX MapKepoB THMa Aruco,
pasmepbl 00HAPYKUBAEMBIX OKPYKHOCTEH,
KBaJIpaTOB U TPEYTOJILHUKOB, TaPAMETPOB
KOHTPAaCTHOCTH, Pa3MEPOB, KPUBU3HBI U
MI0JIO’KEHHUS PacTIO3HaBAEMbIX JIMHUM.
HaGop nomxken obecneunBaTh
BO3MOXKHOCTh pa3pabOTKU MOJETN
MOOWIBHOTO poOOoTa, yrpasisemoi B FPV-
peXHUMe MOCPEACTBOM IPOrPaMMHOTO
oOecrieyeHus 11l IepPCOHAIBHOTO
KOMIIbIOTEpPA U MOOUJIbHBIX YCTPONCTB Ha
6a3ze OC Android nimu I0S,
o0ecrnevynBaroIero BO3MOXHOCTh
yIpaBJIeHUs] MOOUIILHBIM pOOOTOM U
BCTPOEHHBIM MaHUITYJISATOPOM
MOCPEJICTBOM Tpaduueckoro uHTepdeiica,
BKJTFOYAIOITUM B ce0s1 HaOOp KHOTIOK U
nepekiovaTesei, JHKOHCTHK, 001acThb s
oToOpakenus Buaeo. Habop nomken
o0ecrneynBaTh BO3MOKHOCTh M3yUEHUS




OCHOB Pa3pabOTKU MPOTPaMMHBIX U
arnmapaTHhIX KOMIUIEKCOB MHKEHEPHBIX
cucreM, pemeHuit B cepe """ UHTEpHET
Bemiei"""", a Takke penieHui B 00J1acTH
POOOTOTEXHUKH, UCKYCCTBEHHOT'O
MHTEJUIEKTa ¥ MalIMHHOTO 00y4yeHus. B
cocTaB Habopa JI0JKHO BXOJAUTH Tocooue
110 U3yYEHHUIO OCHOB 3JIEKTPOHUKH U
CXEMOTEXHHUKH, pelIeHuil B cepe
WuTtepHer Beriel, pa3paboTku U
MPOTOTUIIUPOBAHUIO MOjieliel poboToB. B
cocTaB Habopa JIOJKHO BXOJUTH TTOCOOHE
[0 U3YYEHHUIO OCHOB Pa3pabOTKU CUCTEM
TEXHUUYECKOI'0 3pEHMSI U AIIEMEHTOB
HCKYCCTBEHHOT'O MHTEJIJICKTa

YersipéxoceBoit
yueOHBIN
pOOOTMaHUITYIISTOD
C MOAYJIbHBIMHU
CMEHHBIMH
HacaJgKaMu

Y4eOHbIi1 poOOT-MaHUITYJIATOP
MpeHa3HayYeH JIJIsl OCBOCHHUS
00y4aromuMHUCs OCHOB POOOTOTEXHUKH,
JUTSI IOATOTOBKH O0YYaroIIMXCs K
BHEJIPEHUIO U NOCIIEAYIOLIEMY
HCIIOJIb30BaHUIO POOOTOB B
IIPOMBIIIJIEHHOM IIPOU3BOJICTBE.
KonuuecTBo oceit poboTa-MaHUITyIATOpA -
yeTbipe. [lepemenieHre HHCTpyMEHTa B
MPOCTPAHCTBE MO TPEM OCSIM JIOJKHO
VIIPABISTHCS IIATOBBIMHU JBUTATEIISIMH.
Hanpspkenne nuTaHust maroBbIx
nsurareieii He 6osee 12 B.
CepBoBuUraTelib 4eTBEPTON OCH JOTKEH
o0ecnieunBaTh MOBOPOT UHCTPYMEHTA.
VY101 MOoBOpOTa MAHUITYIIATOPA HA
OCHOBAHHMHU BOKPYT BEPTUKAIBHOI OCH HE
menee 180 rpanycos. [[ns onpenenenus
MI0JIO’KEHUSI MAaHUNTYJISITOpA MPU TOBOPOTE
BOKPYT BEPTUKAIBLHOM OCH J0TKEH
MCII0JIb30BaThCS DHKOJAEP. YTOJ OBOPOTA
3aJIHETO MIeYa MaHUTyasaTopa He meree 90
rpagycoB. YToJ IOBOPOTa NEPETHETO
rieya MaHumyssitopa He MeHee 100
rpaaycoB. J[iist onpeneneH st MOJ0KEHUS
3aJIHET0 U MEepEeAHEro MIed MaHUIyJIsaTopa
JIOJIKEH UCIIOJIb30BaThCs TUPOCKON. YTOJI
IIOBOPOTA IO YeTBEPTON ocu He MeHee 180
rpaaycoB. JloimkHa ObITH BO3MOXKHOCTD
OCHAIIICHUSI CMEHHBIMHU HACa/IKaMU
(Hampumep, AepKaTenb KapaHaamia uin
(dbromacrtepa, IprCcoOCcKa ¢
CEepBOJIBUTATENIEM, MEXaHHUECKOE
3aXBaTHOE YCTPOMCTBO C
CEepBOJIBUTATENIEM, YCTPOMCTBO JUIs
JIa3€pHOUN TPaBUPOBKH WIIH YCTPOMCTBO
s 3D-nevatn). MuHUManbHas




KOMIUJIEKTAIUs] CMEHHBIMHU HACaJKaMU:
MMHEBMAaTHUYECKUH 3axBat (IIPUCOCKA),
MEXaHMYECKUN 3aXBaT, HacaKa
JIepKaTeNb ISl
KapaHjaia/Mapkepa/pyyku, Hacaika
MEPEXOIHUK JIJISl KPEIIJICHUSI COBMECTUMBIX
KOHCTPYKTUBHBIX JIeTallell U KOHCTPYKIIUH,
Haca/iKa JJa3epHOU I'paBUPOBKH, HacaIKa
3D-nevaru (1t paboTsl ¢ tactukom PLA
¢ nuaMerpoM HUTH 1,75 mm). lomken
OBITh OCHAIIIEH CEPBONPUBOIOM ISt
MMHEBMATHYECKOT0 U MEXaHUUECKOTO
3aXBaTOB, 00ECIIEYNBAIOIINM BpaIICHHUE
3aXBaY€HHOI'0 00BEKTa BO BpeMs
IepeMENICHHS], TOBOPOT NEPEMEIIAEMOI0
00BbeKTa BOKPYT BepTUKAIBbHOU ocH. st
obecnieueHus (PyHKIMOHUPOBAHUS
MTHEBMATHYECKOT0 3aXBaTa JOJIKEH ObITh
OCHAIIICH BCTPOEHHOM B KOPIYC
MaHUMNyJsATOpa noMmoi. JlomkHa ObITh
BO3MO>KHOCTH TTOJAKTIOYCHUS
JOTIOTHUTEIbHBIX YCTPOUCTB (Harpumep,
TpaHCIOpTEpa, pelibca AJisd epeMeLeHUS
poOoTa, myabTa YIpaBlIeHUs TUIIA
JKOMCTHK, KaMepbl MAIIMHHOTO 3PEHMUS,
ONTUYECKOT0 AaT4YHUKa, MOYJIS
OecripoBoHOTO ocTyMa). Po6oT-
MaHUTNYJSATOP JO0JDKEH 00ecreurnBaTh
nepeMenIeHre HacaJKu B IPOCTPAHCTBE,
AaKTHBAIMIO HACAJIKH, BO3MOKHOCTb
MOJIYYSHUS] CUTHAJIOB OT KaMephl U
JTATYMKOB, BOBMOKHOCTh YIIPABIICHUS
JIOTIOJTHUTEILHBIMHU YCTPONCTBAMHU.
Marepuain kopiryca — aTtOMAHHM.
Huametp paboueii 30HbI (0€3 yuera
HABECHOTO MHCTPYMEHTA M YETBEPTOI OCH)
He meHee 350 mMm. UuTepdetic
noakitodeHus — USB. JloimkeH uMeTh
BO3MOKHOCTh aBTOHOMHOM paboTHI U
BHEILIHETO ynpasieHus. JJi1 BHEIIHETo
yIpaBiIeHUS T0JKEH ObITh MPEAYCMOTPEH
MyJbT, MOAKIIOYaEMBbIi K poOOTY 10
Bluetooth. Ynpasnsrommii koHTpoIep
JIOJKEH OBITh COBMECTHM CO Cpeon
Arduino. YrpaBisronuii KOHTPOJUIEP
COBMECTHUM CO CPEJI0 MPOrpaMMHUPOBAHUS
Scratch u si3p1K0M MTporpamMmMupoBanust C.
Jomxen obecriednBaTh MOBOPOT MO
TIEPBBIM TPEM OCSIM B 3aIaHHBIA YTOJI M HA
3aJIaHHBI{ YTOJI, TOBOPOT MO YE€TBEPTOM
OCH Ha 3aJ]aHHBIN YOI, IBUKCHUE B
KoopauHatsl X, Y, Z, IepeMelleHUe Ha




3a/IaHHOE PACCTOSIHUE 110 KOOpJANHATaM X,
Y, Z, nepenayy IJaHHBIX O TEKYILEM
IIOJIOXKEHUH YTJIOB, Nepeady JaHHbIX O
TEKYIIUX KOOPJAUHATAX UHCTPYMEHTA.
JloikeH noaiepKUBaTh NEPEMEILICHUE B
JIEKapTOBBIX KOOpAMHATAX U yriax
IIOBOPOTA OCEM, C 3aJaHHOU CKOPOCTBIO U
yYCKOpeHHEM. THIIbI TepeMeIICHUI B
JIEKapTOBBIX KOOpANHATAX: IBUKEHUE 10
TPACKTOPHUH, ABHXKEHHE 110 TIPSIMOM MEXKITY
JBYMsI TOUKaMU, IEPENPHITMBAHUE U3
TOYKH U TOUKY (TMepeHOCc 00BhEeKTa).
Kopmyc nomxken ObITh B 3alIUILIEHHOM
ucrnosHenue (kiacca He Huwke [P20)




