MMUHUCTEPCTBO
o0pasoBanus KpacHosipckoro kpasi

IIPUKA3

7 4 AHB 2022 33-41-08

1. B pmemsix peanuszauuu ¢enepaibHOoro npoekra «CoBpeMeHHas IIKOJA
HallMOHAJILHOTO MpoekTa «ObpazoBaHue», yTBepxkAeHHOro nmpe3uaunymom CoBera
npu IIpesunente Poccuiickoit ®enepanuu M0 CTPAaTErHYeCKOMY pasBUTHIO
U HalMOHAIBHBIM IpoeKkTaM oT 24.12.2018 Ne 16, peruoHaspHOro mIpoeKTa
KpacHosipckoro kpas «CoBpeMeHHass IIKOJNa», YTBEPKIEHHOTO IIEPBBIM
3amectuTeneM ['ybepnatopa  KpacHosipckoro kpas —  mIpeacemareiieM
[IpaButensctBa KpacHosipckoro kpas FO.A. JlammmusmM 11.12.2018, xommiekca
Mep  («ZOpOXHOM  KapTel») IO  CO3JaHHIO H  (PYHKIHOHHPOBAHHIO
B 0011€00pa30BaTENbHBIX OPraHW3alUsgX, PACIOIOKEHHBIX B CEIbCKON MECTHOCTH
M MalelX  Iopojax, [LEHTpPOB  0Opa3oBaHUS  €CTECTBEHHO-HAYYHOM
U TEXHOJOIMYeCKOH HampaBieHHocTe «Touka pocTa» Ha TEPPUTOPHH
KpacHosipckoro  kpas, yTBep)KIEHHOrO pacnopsbkeHHeM IlpaBuTenbcTBa
KpacHosipckoro kpas ot 12.01.2021 Ne 3-p, B cooTBeTCTBHHM ¢ MyHKTamu 3.78, 4.3
ITonoxenus o MuHUCTEpCTBE 0Opa3zoBaHus KpacHosipckoro kpasi, yTBEpP)KIEHHOTO
nocraHoBieHueM IIpaButensctBa KpacHosipckoro kpast ot 27.12.2013 Ne 706-m,
YYUTHIBAs puKa3s benepanabHOroO roCyIapCTBEHHOTO aBTOHOMHOTO
00pa3oBaTeIbHOTO  y4YpeXIEHHWs  IONOJHUTENBHOIO  MPO(eCcCHOHATBHOTO
obpa3oBaHHs «AxkaneMuss ~ peaH3aldu rocyaapCcTBEHHOM TOJIUTHKHA
U Mpo(ecCHOHATHHOTO pa3BUTHSA pabOTHUKOB 0Opa3oBaHHs MMHHCTEPCTBA
npocsemmenuss  Poccuiickoit  ®Denepammu» ot 08.11.2021 Ne  586-8
«O6 yTBepXKAEHHHM perjaMeHTa», ITMCbMO MMUHHCTEPCTBA MPOCBELIEHHUS
Poccuiickoi ®enepannu ot 01.11.2021 Ne TB-1913/02 «O HampaBieHHH
METOAMYECKUX PEKOMEHIAli», NUChMO (eneparbHOr0 TroCyIapCTBEHHOTO
aBTOHOMHOTO o0pa3oBaTeIsHOTO yUpexXIeHUs JOTIOJIHUTEIIEHOT O
IpO(QECCHOHANBHOTO 00pa30oBaHUsT «AKaJeMHs peallM3allid T'OCYIapCTBEHHOMN
IOJUTUKK M TNpO(ECCHOHATBHOIO  pa3BUTHS pabOTHHUKOB  0Opa3oBaHUs
MununcrepctBa nmpocsemmenus: Poccuiickoit @eneparmuu» ot 27.12.2021 Ne 5013
«O cooTBeTCTBUU MHOPACTPYKTYPHOTO JIUCTA €OUHOM TEXHOJOTHYECKOU Cpeje
HalMOHAJIBHOTro Ipoekta «OOpazoBaHue», yTBEpAUTh IMepe4YeHb, MHHHMAJILHO
HeoOXoAMMBbIE (QYHKIHOHAIbHBIE U TEeXHHUYECKHE TPeOOBaHHS M MHHHMAIBHOE
KOJIMYECTBO OOOpYJNOBaHHUS, PpAacCXOAHBIX MAaTepHAIOB, CPEACTB OOydYeHHUs
4 BOCIIUTaHMs (MHQPAaCTPyKTYPHBIN JIUCT) IUISL OCHAIIIEHHs 0011e00pa30BaTEbHBIX
OpraHu3al¥ii, pacloJOXEHHBIX B  CEIbCKOH MECTHOCTH M  MaJbIX
ropogax, oOOpyIOBaHHMEM,  pAacXOOHBIMH  MaTepHaJlaMHu, CpeacTBaMu
OOydeHHsI ¥ BOCIUTAaHHS C LENbI0 CO3MaHHA H  (OYHKIHOHUPOBAHMS
IIEHTPOB o0Opa3oBaHus €CTEeCTBEHHO-Hay4YHOH %} TE€XHOJIOTMYECKOM



2

HanpaBlleHHOCTe# «Todka pocra» B paMKax pPErHOHAIBHBIX IPOEKTOB,
obecrieurMBarOIMX TOCTHIKEHHE LielIel, TOKa3aTelNell u pe3ynbTaTa (enepaabHOro
npoekra «CoBpeMeHHas HIKONa» HAUHOHAIBHOrO IpoekTa «O6pazoBaHHE»
Ha Tepputopur KpacHospckoro kpasi B 2022 roxy coriacHO IpHIIOKEHHMIO.

2. KoHTpone 3a HCIONHEHHEM HACTOALIEr0 IPHUKa3a  BO3IIOXKHUTH
Ha TIepBOrOo 3aMeCTHTEss MHHHUCTpa obOpaszoBaHuss KpacHosipckoro kpas
H.B. Aroxumny.

3. Ilpuka3 BcTynaeT B CHITy CO JHS €r0 MOJIHCAHUS.

Munuctp o6pazoBaHus /) /Z
KpacHosipckoro kpas vy C.A. Makosckas

o



IIpunoxenue

K [IpHKa3y

MHHHCTEpCTBa 00pa30BaHHs
KpacHosipckoro kpas

OT 24 AHB 2022 Ne 33-17-095

Ilepeyens, MUHMMaNbHO HEOOXOMUMBIE (PYHKIIMOHAIBLHEIE U TEXHUYECKHE
TpeOOBaHKs U MUHIMAIIbHOE KOJIMYECTBO 000Dy I0BaHHUS, PACXOJHBIX
MaTepralioB, CPEACTB 0OyYEHHUS U BOCIIMTaHUS (MHYPACTPYKTYPHBIHA JIKCT)
ISl OCHAIllEHMs 0011e00pa3oBaTeIbHBIX OpraHU3alni, PacioI0KEHHBIX
B CEJICKOM MECTHOCTH ¥ MAJIbIX TOPOJaX, 000PyI0BaHHEM, PACKOXHBIMH
MaTepHajlaMH, CpeICTBaMU O0y4YeHHUs U BOCITUTAHHS C LEIBIO CO3TaHMs
¥ QyHKIMOHHPOBAHHUS IEHTPOB 00PA30BaHUS €CTECTBEHHO-HAYYHON
4 TEXHOJIOTHYECKOW HampaBieHHOCTeH « Touka pocTa» B paMKax perHOHAIbBHBIX
IPOEKTOB, 00ECIIEYNBAIOIIVX JOCTIKEHHUE LENEH, IToKa3aTeseil ¥ pe3yibTaTa
¢enepanpHOro npoekra «CoBpeMeHHas MIKOJIa» HAHOHAIBHOI'O IIPOEKTa
«Obpa3zoBanue» Ha Tepputopuu KpacHosipckoro kpas B 2022 romy

Ne | HammenoBanue Kpartkue npuMepHble TeXHUUECKHE KomuuectBo | Kommaec | Hroro,
wn | obopynoBaHUs XapaKTEPUCTHKH €IUHUIL U1 TBO KOJIM9eCT
o0meobpazoBa | €IUHHUII BO
TENbHbIX Ui nprodpe
opraHusanuii, | o6meobp | TaeMbIX B
HE azoBaTen 2022
SIBIISIOIIUAXCS BHBIX romy
MaJIOKOMIUIEK | OpTraHW3a | EIWHHUII,
THBIMH, IIT. LMK, IT.
SIBJISFOII]
Hxcs
MaJIOKOM
TUIEKTHBI
MH, TIT.
1 2 3 4 5 6
bazoBas (06s3aTesbHas 9acTh)
EcTecTBeHHOHay4YHasi HAaNPaBJIEHHOCTh
1 Mudposas O6ecnednBaeT BHINOJTHEHHE YKCTIEPUMEHTOB 3 2 359
naboparopus 0 TeMaM Kypca (QU3HKH.
no uzuke Kommnekramms:
(y4eHuueckas) BecrpoBoHOM MyIbTUAATIMK N0 (uU3HKE C 6-10

BCTPOEHHBIMHU JJaTYNKAMH:

MpPOBOH JaTUUK TEMIIEPATYPHI C HANA30HOM
u3MepeHus He yxe 9eM ot -20 go 120C;
M(POBOI TaTYNK aGCOTIOTHOTO TaBIEHHS C
IMana3oHoM M3MepeHus He yxe deM ot 0 mo 500
klla;

AaTYMK MarHUTHOTO TIOJiS C UANa30HOM
u3MepeHus He yxe uyeM oT -80 mo 80 mTur;
MeToau4YecKre pekoMeHnamu (40 pabor).
JaTYUK HANPSDKEHUS C IMana3oHaMH U3MEepeHUs
He yXe 4eM oT -2 1o +2B; ot -5 mo +5B; or -10
1o +10B; or -15 mo +15B;

JAaTYUK TOKa HE y)KE 4eM OT -1 10 +1A;

JaTYMK aKCENEPOMETP C NOKa3aTeNsIMU HE MeHee
yem: +2 g; +4 g; £8 g.

OrtzenbHbIe yCTpOKCTBA:




USB ocnmnnorpad He mMeHee 2 kaHana, +/-10 B.
AKceccyapsbl:

3apAaHoe ycTpoiicTBo ¢ kabeneM miniUSB;
kabess USB coe fUHUTENBHBII;

USB Ananrep Bluetooth 4.1 Low Energy;
KOHCTPYKTOD AJIs1 IPOBEJEHUA YKCIIEPHMEHTOB;
KpaTKOe PYKOBOACTBO IO 3KCILTyaTallui
mupoBoif TabopaTopum;

nporpaMmHoe obecriedeHue.

Hanrane pyccKOA3BIIHOTO CaifTa HOIIEPKKH,
Haimame BUAEOpOIHKOR

[ugposas
naGoparopus
[0 XAMHM
(yuenudgeckasn)

O6ecneunBaeT BHINOIHEHHE JaGOPaTOPHEIX
paboT 1o XMMHY Ha YPOKaX B OCHOBHOM IIKOJIE
H IPOEKTHO-UCCIIEI0BATENLCKOM NeATEIBHOCTH
yJammxcs.

Kommiexramms:

becnpoBoaHOi MyIBTHAATIMK [0 XHMHH € 3-Ms
BCTPOCHHBIMHU JaTYUKaAMH:

naryuk pH ¢ 1ManazoHOM W3MepeHuUA He yKe YeM
ot 0 no 14 pH;

JATYHK 3JIEKTPONPOBOIMMOCTH C JHana3OHaMH
H3MepeHus He yxe 9eM oT 0 1o 200 MxCw;

ot 0 1o 2000 MxCwm; ot 0 5o 20000 MkCwM;
JaT4MK TeMIEPaTyphl C IXANa30HOM H3MePEHUA
He yxke 49eM oT -20 1o +140C.

Ot1aenbHbIe aTIHKH:

JaTYHK ONTHYECKOH MIOTHOCTH 525 HM.
AKceccyapsi: '

kabens USB coe tMHUTENbLHEIH;

3apsaaHoe ycTpoicTBo ¢ kabeneMm miniUSB;
nporpaMMHoOe o0ecredeHue;

Habop naGopaTOpHON OCHACTKH;

USB Agnanrep Bluetooth 4.1 Low Energy;
KPaTKO€ PYKOBOACTBO O 3KCILTyaTalMH
madpoBoit 1abopaTopum;

METOIHYECKHE PEKOMEHAALMHU He MeHee 40
pabor.

Hamiue pycckof3pI9HOTO caifTa HOAAEPKKH.
Hanmaue BUACOpPOIHKOB

359

Hudposas

naboparopus
o 6uoNorHu
(y9eHnueckas)

O6ecneanBacT BHIIONHEHHE JTAOOPATOPHBIX
paboT Ha ypokax 1o GHOJIOTHH B OCHOBHOM
MIKOJIE M OPOEKTHO- HCCIeJOBATENbCKOM
AEATENBHOCTH yJaruXCA.

KoMmnexrauus:

BecmpoBoaHoit MynbTHAATIMK 10 6HOTOTHM C 5-
10 BCTPOCHHBIMH AaTIMKaMM:

JaTYHK BIKHOCTH C JHAa30HOM H3MepeHHs
0...100%;

JaTYHK OCBEMICHHOCTH C JHANa30HOM H3MepeHHs
He yxe 9eM ot 0 1o 180000 ink;

Aatauk pH ¢ 1pana3soHoM U3MEPEHHS He yXKe deM
o1 0 mo 14 pH;

JaT9MK TEMNEPaTyphl C AXAMA30HOM H3MEPEHMA
He yxe 49eM oT -20 po +140C;

OaTYMK TEMIIEpaTypPhl OKpYXKarome# cpemsl ¢
JTHAMa30HOM M3MEPEHUs He yxe ueM ot -20 1o
+40C.

Axceccyapsr:

3apaaHoe ycTpoicTBo ¢ kabeneM miniUSB;
USB Ananrep Bluetooth 4.1 Low Energy;
KpaTKoe PyKOBOACTBO MO IKCIUTyaTaluH
HdpoBoii naboparopuu;

359




HHM(ppoBas BUAEOKaMePa C METALIANIECKAM
IITATHBOM, paspemieHue He MeHee 0,3 Mmmukc;
nporpamm.roe obernedeHue;

METOIHYECKHME PEKOMEHAALMH He MeHee 30
pabor.

VYnakoBka.

Hanngue pycckosa3bI9HOro caifTa nommepiKKH.
Hannuue BUAEOpOITHKOB

KommloTepHoe oGopynoBanme

4

M®YVY (upunrep,
CKaHep, KOMHUD)

Tun ycrpo#icTBa: MHOTO}YHKIIHOHAIBLHOE
yerpoiictBo (MDY).

IIBeTHOCTH MEYATh: YepHO-6emas.

TexHonornsa ne4aTH: snexkTporpadpudeckasn
(J1azepHas, CBETOAMOAHAS).

®opmar negatH: He MeHee A4,

THIT CKaHUPOBAHKUA: TPOTAKHbIN/ TUTAHIIETHEIHN.
Bo3moxHOCTb cCKaHHpOBaHUA B popMaTax:

He MeHee A4.

Cmoco6 nogkmouenus: LAN, Wi-Fi, USB
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Hoyt6yk

®opM-paxTop: HOYTOYK.

Pasmep auaronanu: He Menee 15.6 moiiMoB.
Pazpemenne sxpana: Full HD, Quad HD unu
Ultra HD.

OO6muit 06beM yCTaHOBJIEHHOMH ONEPATUBHOM
namaTy: He MeHee 8 I"Gaitr.

MaxcumanbHbli 00yt noanepKUBaeMbIif
06BbeM onmepaTUBHON MaMATH: He Menee 16 I'Gaiit.
O6neM SSD Hakomutens: He MeHee 240 ['Gaiir.
Becnpoeonnas cBase: Wi-Fi.

KonudecTBo BCTpOEHHBIX B Kopryc moptoB USB:
HE MeHee 2, U3 KOTOpHIX He MeHee 1 J0IDKHO
6biTs USB Bepcuu He Hinke 3.0.

Paspemienne Be6-kamepsl, MIIHKCeNb: He MeHee
0.3.

BcrpoeHHbI MUKPOQOH.

Knasunatypa ¢ packnankoit 4 MapKApOBKO#
xnasum QWERTY/MITYKEH.

Toanepxxa cTanmapToB 6eCIIPOBOAHOM CBA3H:
802.11a/b/g/n/ac.

IpousBoauTeILHOCTD MpoOLIECCOpa (3HAYEHHUE
nokasarens «CPU Mark» mo Tecty «Laptop &
Portable CPU Perfomance»
http://www.cpubenchmark.net/laptop.html): He
MeHee 5000 exuHuML,

Hannyue MaHUITIATOPa MBIIIb B KOMILTEKTE: 1a.
YcraHOBIIEHHAs ONepalldOHHAd CHCTeMa C
rpadMIecKuUM TIOJIb30BaTeILCKUM HHTepdeiicom,
CBEJCHHA O KOTOPOM BKJIIOYESHB! B €IHHBIM
PEECTP POCCHHCKMX IPOrPaMM LIS dJEKTPOHHBIX
BBIYHMCIINTENIBHBIX MaluH U 6a3 JaHHBIX.
YcraHoBeHHBINM NakeT 0GUCHOTO IPOTPAMMHOI0
obecredeHnA, COBMECTHMOTO C YCTAHOBJICHHOM
OIEPALMOHHON CHCTEMOM, CBEJIEHHS O KOTOPOM
BKITIOYEHE] B €JUHEIH peecTp pOCCHHCKHX
IPOrpaMM Jjist 3EKTPOHHBIX BLIYHCITHTENBHBIX
MaliuH # 6a3 JaHHBIX

359

JononuurensHoe obopyaosanne*

KomnerorepHoe o6opynoBaH#ue

1

Tenexxa -
XpaHWIHIIE
HOYTOYKOB

Tun xopmyca: Mertann.
KonmuectBo HOyT6yKOB: OT 6 IIT., MOAAEPKKA
HOYTOYKOB M3 KOMILIEKTa NIOCTABKH,

1**

1**
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Bo3MoXHOCTS 6e30MaCHOr0 3aIIAIIEHHOTO
3aMKOM XpaHEHHA HOYTOYKOB: HaIHIHE.
Bo3MOXHOCTB 3apAaKki HOYTOYKOB: HATHYHE,
noJJepxKa HOyTOYKOB M3 KOMIUIEKTa IIOCTABKH.
Hanpsxenue muranus: 220B/50I .
IMoTpebsemas MomHOCTb, BT (MakcHMyM):
2500.

JuHa mHypa 3MeKTPONUTaHus: OT 2,5 MeTpa.
3amuTa OT NepeHanpsHKeHusI, KOPOTKOTO
3aMbIKaHHA: HATHYHE.

Koneca a1 nepensixkeHHs ¢ TOPMO3OM: HATMIHE
Motpebmsaemsiii TOk, A (MakcuMyM): 12

2 Hoyt6yk

DopM-baxTop: HOYTOYK.

Pa3Mep nuaronanu: He MeHee 15.6 moiMOB.
Paspemenue 3kpana: Full HD, Quad HD

wm Ultra HD.

O6muit 06beM yCTaHOBIEHHOM ONEPaTHBHOM
namaTy: He MeHee 8 ['Gaifr.

MakcumanbHbI 06muil nonepKUBaeMBIi
06beM onepaTHBHOM maMaTH: He MeHee 16 I'6aiir.
O6neM SSD Hakomutens: He MeHee 240 [Gaitr.
BecnpoBonHas ca3p: Wi-Fi.

KomruecTBo BcTpoeHHBIX B Kopyc noptos USB:
HE MEHee 2, W3 KOTOpLIX He MeHee | JOIDKHO
6erTe USB Bepcun we minke 3.0.

Paspemenne B36-kaMepsl, MIIHKCeNb: He MeHee
0.3.

BceTpoeHHbi MEKPOQOH.

KnaBuatypa ¢ packiankoif ¥ MapKHpOBKOH
knasum QWERTY/MLIVKEH.

IMomaepxxka craHaapTOR GECIIPOBOAHON CBA3ZH:
802.11a/b/g/n/ac.

IIpousBoauTENBHOCTD NpoLECCOpa (3HATEHHE
nokazatens «CPU Marky mo tecry «Laptop &
Portable CPU Perfomance»
http://www.cpubenchmark.net/laptop.html):

He MeHee 5000 equnun.

Hamrdaue MaHHMITyIATOpa MBIIIb B KOMIUIEKTE: 1a.
YcTaHoB/IEHHAs ONEpallHOHHAA CUCTEMa

¢ TpaMYECKHM IIOTB30BATEbCKHM
nHTepdelicoM, CBeIeHHI 0 KOTOPOM BKIHOIEHE!
B €JIMHBIN PEECTp POCCUMCKHX MPOTpaMM s
JNIEKTPORHBIX BHIYUCIUTENBHBIX MAlIHH ¥ 6a3
JaHHBIX.

YCTaHOBIEHHEBIH NakeT O(UCHOTO NPOrPaMMHOTO
obecrieyeHus, COBMECTHMOIO C YCTAHOBICHHOM
OMNEPaLMOHHOM CHCTEMOM, CBEIEHHS O KOTOPOM
BKITIOYEHBI B €IMHEIA PEECTP POCCHIMCKIX
IPOrpaMM A7 3MEKTPOHHBIX BHIYHCIHTENLHBIX
MalivH 1 0a3 JaHHbIX

1¥x*

1**
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3 M®V (npunrep,
CKaHep, KOnup)

Tun ycrpoiicTsa:

MHOTO(YHKIIHOHANEHOE YCTPOHCTBO (MDY).
IIBeTHOCTB NEYaTh: epHoO-Genas.

Texnonorns negatu: anekTporpadudeckas
(nazepHas, CBETOAHOAHAN).

®dopmar nevatn: He MeHee A4,

THII cCkaHMPOBaHMSA: MPOTHKHBIN/ TLUIAHIIETHBIH.
B03M0OXKHOCTE CKAHHPOBAHHA B (popMaTax:

He MeHee A4,

Croco6 mogxmouenus: LAN, Wi-Fi, USB

1**

1**
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Texnonorugeckas HanpaBJICHHOCTH




O6pasoBatesbH
bl
KOHCTPYKTOP
IUIst IPAaKTHKH
6rouHOrO
[porpaMMHpOBa
HUA

€ KOMILIEKTOM
JaTIHKOB

Po6oToTexHugeckuit HabOp IMpeAHa3HAYESH LA
H3YYCHHA OCHOB POOOTOTEXHHKH, JeTaNeH,
Y3II0B H MEXaHH3MOB, HEOOXOMAMBIX WA
CO3/IaHHs pOOOTOTEXHHUECKHX YCTPOUCTB.
Ha6op npeacTtasnsger coGoit KOMIIEKT
CTPYKTYPHBIX 3I€EMEHTOB, COSAMHHUTEILHEIX
3JIEMEHTOB H JMEKTPOTEXHUUECKUX KOMIIOHEHTOB.
HaGop mo3Bosser NpoBOIUTh SKCIEPHMEHThE

no npeaMery Gu3Kka, co3gaBaTh

1 IPOTpaMMHUpOBaTh COGHpaeMBIe MOZENH,

13 KOMIIOHEHTOB, BXOAAIIHX B €r0 COCTAB,
pabodne MoxeTH MOGHIIBHBIX B CTAIIHOHAPHBIX
POBOTOTEXHHIECKHX YCTPONUCTB C
aBTOMATHU3UPOBAHHLIM YTIpABJICHHEM, B TOM
9HCIIC HA KONECHOM U IYCEHHYIHOM XOLYy, a TakKe
KOHCTPYKIMI, OCHOBaHHBIX Ha HCIOIb30BaHHM
Pa3IMYHBIX BHIOB repesad (B TOM JHCIe
9epBAYHBIX M 3y09aThIX) 4 TaKXkKe PHIIaros.
BcTpoeHHBIE 6eCTIPOBOIHEIE CETEBRIE pEIEHHUA
(Wi-Fi u Bluetooth), BO3MOKHOCT HHTETpaIIHH
¢ 6ecruaTHBIM o6nmavuHEIM T10 obecmeunBaOT
BO3MOXKHOCTb NMPAKTHIECKOTO H3yIeHUA
TEXHOJIOTUH UHTEPHETa Bellleit ¥ OCHOB
HCKYCCTBEHHOrO HHTe/UteKTa. ObecneynBaeTcs
BO3MOXHOCTb 00BEIMHEHUA HECKOMBKUX
po60TOB, COGpaHHBIX M3 MOAOGHBIX HA0OPOB,

B TPYIIIHI ¢ CETEBbIM B3aHMOACHCTBHEM.
IpeaycMoTpeHa onuMoHaIbHaA BOZMOXHOCTh
pacImIMpeHus JONOIHUTEILHBIMH KOMIIOHEHTaMHK
(He BXOIAINNMH B CTaHAAPTHYIO KOMILIEKTAIIHIO),
NO3BOJLIIOIIMMY M3yqaTh TEXHHYECKOE 3peHHE
¥ IPOMBIILIEHHYIO pO0OTOTEXHUKY.
IpenycmoTpeHa BO3MOXHOCTh paboThl HaGopa
¢ JOTIOJIHUTEIIbHBIMH 00JJa9HBIMH CEPBUCAMH.
IIpexycMOTpeHHI MUHUMYM JIBa
MPOrpaMMHpYeMBIX KOHTPOJLIEpa

B IUTACTHKOBBIX KOPITyCaX, MO3BOJAIOMIHX
OJHOBPEMEHHO C03/1aBaTh 2 BapHaHTa poGOTOB
Pa3IM4HOrO Ha3HAYEHUs, IMEIOIMHX
BO3MOXXHOCTB paboThI Kak B IOTOKOBOM PEXHME,
TaK H aBTOHOMHO; [TO3BOJIAIONIMNX PEATH30BaTh
o6ydeHHe porpaMMHPOBAHHIO B HECKOJIBKHAX
cpefax pa3paboTky Ha pa3IHYHBIX A3BIKAX

(x nmpumepy, B cpenax Mblock, Arduino IDE,

Ha a3bIkax Scratch, C, Python, micro Python).
Kak MMHHMYM OZIHH U3 KOHTPOJLIEPOB AMEET
BCTPOCHHYIO ONIEPALIUOHHYIO CHCTEMY,
BcTpoennbie Wi-Fi u Bluetooth, nopt ans
HOJKIIOYEHHS NOCIEeI0BATEIbHO COEAUHACMBIX
BHEIIHHX YCTPOMCTB (He MeHee 20
OJIHOBPEMEHHO NOJK/IIOYaeMEIX YCTPOHCTB).
Kak MMHMMYM OZIMH M3 KOHTPOJLUIEPOB HMEET
BO3MOXKHOCTh OXHOBPEMEHHOM 3aITHCH He MEHEe
8 nporpamMM, ¢ BO3MOXXHOCTBIO NEPEKITIOUCHHS
MEXAY HAMH. ‘

Kak MHHUMYM OIVMH M3 KOHTPOJUIEPOB MMEET
nosHOLBeTHHIH Aucmeit (IPS), mossossmomuii
BBIBOJUTH JaHHRIE C JaTIHKOB B BHAE TaGImII

M rpauKoB, a TaxKe CO3AaBaTh BCTPOCHHEIE

B KOHTPOJLIEP BAICOUTPEI.

KonudecTBo CEHCOPOB M HCIOTHHTEBHBIX
YCTPOHCTB, BCTPOEHHBIX B OHH

1¥*

1%%*
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M3 KOHTPOJLIEPOB, —- He MeHee 10 mT.
O61ee KOIAIECTBO IIEMEHTOB B Habope

He MeHee 400 miT., B TOM 9HCJIE NOAKII0YacMbIE
MOIYIH:

Bluetooth Moxyns,

JABOMHOM AATYMK JIMHHH,

YIBTPa3BYKOBOH NaT4uK pacCTOSAHHUA,
JaT4¥K IBeTa,

JaT4YMK KaCaHHUA BIIEKTPOMEXaHHIEeCKHUH,

IR Moxyms,

MOTOP MOCTOSHHOTO TOKA € PEXYKTOPOM —
He MeHee 2 mmT.,

CEepBOIIPMBO/,

IMyJIbT JUCTAHIMOHHOrO ynpaeieHus IR.
Ha6op momkeH GBITh YKOMILIEKTOBAaH
aKKyMyNATOPHBIMU OaTapesMH.
IporpaMmsoe obecriedeHne, HCIOIb3yEMOe
U1 TPOrPaMMHPOBaHUsA cOOMpaeMBbIX
poGOTOTEXHUIECKHX MOIENEH M YCTPOMCTB,
HOJDKHO OBITh NOCTYNHO M GecTIaTHOro
CKauuBaHusA w3 ceT FHTEepHeT 1 Hocneayomero
HCTIONB30BaHHS

O6pazoBaTeNbH
blif HaGop

M0 MEXAHUKE,
MEXaTpOHHKE

"
poboTOTEXHHKE

Ha6op nomieH ObITh IpeAHA3HAYEH

A7A IPOBEJCHHA y4eOHEIX 3aHATHH 10 U3YUESHHUIO
OCHOB MEXAaTPOHHKH M POOOTOTEXHHUKH,
HPAKTUIECKOT0 PUMEHEHNS 6a30BBIX 3JIEMEHTOB
3JIEKTPOHHKH M CXEMOTEXHHKH, a TAKKe
HanboJee pacpocTpaHEHHOMN JIEMEHTHOM 6a3bi
H OCHOBHBIX TEXHHYECKMX PEINECHHH,
NPHMEHSEMBIX IIPH MPOECKTHPOBAHNH

¥ IPOTOTHUITNPOBAHUY Pa3INIHbIX HHXEHEPHBIX,
KUGEpHETHIECKHX U BCTPAHBAEMBIX CHCTEM.

B cocras Habopa NOMKHBI BXOTHTH
KOMIUIEKTYIOIIUE ¥ yCTpoiicTBa, obnanaromue
KOHCTPYKTHBHOM, 3JIEKTpHIECKOH, armmapaTHON
¥ POrpaMMHON COBMECTUMOCTBIO APYT

C IpYIOM.

B coctaB Habopa J0KeH BXOUTH KOMIUIEKT
KOHCTPYKTHBHBIX JJIEMEHTOB M3 MeTajlla A1
cOOpKM MakeTa MAHHITY.IALMOHHOTO po0oTa

¥ KOMIUTEKT METAJUTHYECKHUX KOHCTPYKTHBHBIX
3NIEMEHTOB U1 cOOpKH MaKeTa MOOHIILHOTO
poboTa.

B cocTaB Habopa JOIDKHBI BXOIUTH PHBOIA
Ppa3TM9IHOTO THUIIA:

MOTOPEI C MHTETPUPOBAHHBIM HIIH BHEITHAM
JaTIAKOM TONOKEHHA — HE MEHee 2 HIT.,
cepBONpUBOA GONBIIOHN — He MEeHee 4 MIT.,
CEpBOIPHBOJ] MaJibiif — He MeHee 2 MIT.,

NPUBOA C BO3MOXHOCTHIO YIIPaBJIeHHA

B [IarOBOM pEXXHMME — He MeHee 2 IIT.

B cocraB Ha6opa AOIDKHBEI BXOAUTD 3JIEMEHTHI
211 cOOpKH BaKyyMHOIO 3aXBaTa:

BaKyyMHad IIpHCOCKa — He MeHee 1 mT.,
3JIEKTPOMArHUTHLIM KIanaH — He MeHee | mr.,
BaKyyMHbI#t Hacoc —- He MeHee | mmIT.

B coctaB Habopa J0JLKHA BXOIHTH JIeMEHTHAs
6a3a IS IPOTOTUIIHPOBAHHUS:

nata Juis 6ecriaeuHoro MpoTOTUIHMPOBAHHS,
KOMIIIEKT [POBOJOB PA3IMYHOTO THIIA U JJIHHEL,
KOMIUIEKT pe3UCTOPOB,

KOMILIEKT CBETOJHO/IOB,

1**
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CEMHUCETMEHTHBIH HHIUKATOP,

aucimeit JKK-tura,

KHOIIKH — HE Maetied 5 M.,

NOTCHLHUOMETPE! — HE MeHee 3 mT.,
HH(paKpaCHbIH JaTIHK — HEe MeHee 3 INT.,
YIBTPa3ByKOBOH JaTIMK — HE MeHee 3 MIT.,
JaTIuK TEMIEpaTypsl — He MeHee 11iT.,

JaTYUK OCBELICHHOCTH - He MeHee 1 mT.,
Moxynb Bluetooth — He Menee lmr.,

Moayias MK-npueMHuKka — He MeHee 1mT.,
Moayns MK-nepenaraika B BHAE KHOIOYHOTO
IynbTa YOpaBiIeHus — 1.,

AKKyMyJATOp — He MeHee | miT.,

3apAdHOE YCTPOKCTBO — HEe MEHee |MIT.

B cocras HaGopa NODKEH BXOAUTh MY/IbTHAATINK
AJiss H3MEPEHHUs TEMIIEPATYPhl H BIAKHOCTH
OKpy’Kalomel cpeabl — He MeHee 1 mT.
MyabTHAATYMK JOTKEH 06IafaTh BCTPOSHHBIM
MUKPOKOHTPOJIJIEPOM (TaKTOBas 9acToTa —

He MeHee 16 MI'L;, IIKMHa JAaHHBIX — HE MeHee §
K6aifr), unTepdelicaMmu 11 Mo AKIOYEHHS

K BHEIIHUM yCTpoOiicTBaM: 1iupoBbIe

H aHanoroesle nopthl, 1-wire TTL, pasbeM THIA
RJ.

B cocTaB Habopa IOJKEH BXOAHUTH KOMILIEKT
YHUBEPCAIBHBIX BBIUUCIIATENILHBIX MOTYJICH,
NPEACTaBIAIOIMX OG0 6a30BYIO IUIATY, IUIATY
pacIIHpeHns VA CETEBOT0 B3aUMOJCHCTBHA

H IUIaTy NOAKIIOYEHHS CHIIOBOH Harpy3ku

YeTeIp&xoceBoi
yue6HbIi
poboT-
MaHHUITyJITOD

¢ MOIYJIbHBIMH
CMEHHBIMHA
HacaJKaMH

V4e6HbIH po60T-MaHUITYIATOP TpeAHa3HAYECH
AJI1 OCBOEHHA 00Y4aOIUMHICA OCHOB
POOOTOTEXHUKH, JUTA MMOATOTOBKH 00y9aromuxcs
K BHEJIPCHHIO H MOCNEAYIOMEMY HCTIONb30BAHUAI)
po6OTOR B MPOMBITIIIEHHOM NIPOM3BOJICTBE.
KommgecTBo oceit po6ora MarMITyIsATOpa —
9eTEIpe.

IlepeMelnenne HHCTpyMEHTa B IIPOCTPAHCTBE

0 TPEM OCSIM AOJDKHO YIPaBIIATHCS MAroBbIMU
npurarensmu. Hanpsoxkenue nuranus maroBeix
apurareneit — He 6onee 12 B. Cepromsurarens
9eTBEPTOH OCH JOJLKEH 00eCTIeYHBaTh IOBOPOT
HHCTPYMEHTa. YTOI IIOBOPOTa MaHUIIYJIATOpa
Ha OCHOBaHHMH BOKPYT BEPTUKAJILHOM OCH —

He MeHee 180 rpamycos.

Jlist onpeienieHUs TONOKEHHS MAHUITYIATOPa
IIpH TIOBOPOTE BOKPYT BEPTUKATLHON OCH JIOJDKEH
HCIIONE30BaThCs SHKOZEP. YoM HOBOPOTa
3a/(HETO Ieda MaHUITyIITOpa — He MeHee 90
rpagycoB. YroJ HOBOpOTa NEpEeIHEro Iieda
MaHMITyJIaTopa — He Menee 100 rpaxycos.

Tl onpenienieHns MOJIOKEHHS 3aJHEr0

H MEPEHETO ILIEY MAHUITYIATOpa JOJDKEH
HCIONB30BATECA THPOCKOI. YT0JI MOBOPOTa

10 9eTBEPTOMH OcH — He MeHee 180 rpamycos.
JomkHa GBITh BO3MOXHOCTS OCHAIIEHHS
CMEHHBIMH HacagKaMH (HanpuMep, JepKaTellb
Kapangama wid ¢iroMactepa, IpHCOCKa

C CEpPBOABMIaTEIEM, MEXaHUIECKOE 3aXBATHOE
YCTPOMCTRO ¢ CEPBOABUTATENEM, YCTPOUCTRBO A
Na3epHO rPaBUPOBKH HIIH yCTPOUCTBO A 3D-
nedaT).

MuHHMaNnbHas KOMIUICKTAIMA CMEHHBIMH

1**
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HacaJKaMH: THEBMaTHYGCKHMI 3axBaT (pUCOCKA),
MEXaHW9IEeCKUH 3aXBaT, Hacaaka AepiKatenb LI
KapaHJama’Mapkepa/py4kH, HacaJka NepexXoIHHUK
IUIA KPEIUICHUA COBMECTHMBIX KOHCTPYKTHBHBIX
Jetajedl ¥ KOHCTPYKIIMH, HacalKka Ja3epHOi
TpaBHPOBKH, Hacanka 3D-neqaryn (ais paboTel

¢ mactTukoM PLA ¢ nuametpoM HETH 1,75 MM).
JomkeH GBITh OCHAImeH CepBONPHBOAOM s
TTHEBMATHYECKOI'0 ¥ MEXaHHYECKOTO 3aXBaTOB,
o6ecrieunBalONMM BpAIICHHE 3aXBA9E€HHOTO
00beKTa BO BpEMS [IepeMeIeHHs, TIOBOPOT
niepeMeIaeMoro 06bekTa BOKPYT BEpTHKATIHHOM
OCH.

Jlis obecriedeHus QyHKIMOHHPOBAHHA
ITHEBMATHYECKOTO 3aXBaTa JOJDKEH ObITh
OCHAIIIEH BCTPOEHHOM B KOPILyC MaHHITYJIATOpa
TOMIIOMN.

JlomkHa GRITE BO3MOXKHOCTD NOAKIFOYEHHS
JOIONHHUTENBHRIX YCTPOUCTR (HampuMep,
TPaHCIOpTEPa, penbea AIA nepemMemeHus pobora,
IMyJIbTa YHPABICHHUA THIIA JKOUCTHK, KAMEDBI
MAIIKHHOIO 3PEHHU, ONITUIECKOrO NATIHKA,
Moy 6ecIipoBOAHOrO JocTyma). Po6ot-
MaHUIYJATOp A0JDKEH 00ecIeuuBaTh
NepeMeIeHre HacaJky B IIPOCTPaHCTBE,
aKTHBALMIO HAaCaJlKH, BO3MOKHOCTb [TOTydCHHS
CHI'HAJIOB OT KaMEPhl ¥ JATIHKOB, BO3MOXHOCTh
YIpaBJICHUA JOHONHUTENLHEIMH YCTPOHCTBAMH.
Marepuan xopryca -- amoMuH#i. uaMeTp
paboueii 30HEI (6€3 yaeTa HaBECHOTO
MHCTPYMEHTa H 4€TBepTOH 0cH) — He MeHee 350
MM.

Hurepodeiic nomxwmogenus — USB.

Jlo/KeH KMETh BO3MOXKHOCTh aBTOHOMHOIM
paboThbl ¥ BHeIIHeTO YnpasieHus. i BHEIIHETO
YIpPaBJieHHs JOIDKEH ObITh IPEXYyCMOTPEH IYJIbT,
HOAKIIO9aeMblii K poboty mo Bluetooth.
Ynpasisiomuii KOHTpoJUIEp JOMKEH ObITh
COBMECTHM €O cpenoi Arduino. Ynpaeisomuit
KOHTpOJLIEP COBMECTUM CO Cpenoi
nporpaMMHpoBaHis Scratch u A3sIkoM
nporpamMmupoBanus C.

HlomxeH ofecneuMBaTL MOBOPOT IO MEPBEIM TPEM
OCSM B 3aJJaHHBLIH YroJ ¥ Ha 3alaHHBIN YTou,
TIOBOPOT 110 YETBEPTOH OCH Ha 3aJaHHBIN YroJ,
ABIDKEHHE B KoopauHaTel X, Y, Z, nepeMeilieHne
Ha 3aJJaHHOE pacCTOsSHUE [0 KoopAMHaTaM X, Y,
Z, nepefady JaHHBIX O TEKYIEM MOJIOKEHHH
YIJIOB, iepejady JaHHbIX O TEKYIIHX
KOOpAMHATaX HHCTpYMEHTa. Jlo/mKeH
MOAAEPKHMBATD IIEPEMENIEHHE B JEKAPTOBBIX
KOOpAHHATaxX M yrjax ImoBopoTa oCei, ¢ 3ajaHHO!
CKOPOCTBIO M YCKOPEHHEM. THIIbI epeMeIneHHi
B JICKapTOBBIX KOOpAMHATAX: HBIDKCHHE

T10 TPACKTOPHH, ABKDKEHHE TI0 TIPAMOM MeX Iy
IOBYMS TOYKAMH, N€PeTIPLITHBaHKE M3 TOUKH

H TO9KY (mepeHoc 00beKTa).

Kopryc nomxeH GbITh B 3a0IMIICHHOM
ucnoyiHeHue (knacca He Hike 1P20)

O6pasoparensH | OGpa3zoBaTeNnbHBIN HAGOP KOMKEH GLITH [** 1** 43
bIlt Habop s IpeHa3Ha4eH 111 U3y4YeHHA
H3y4eHHs pOGOTOTEXHUIECKUX TEXHOJIOTHIA, OCHOB




MHOTOKOMITIOHE
HTHBIX
poboToTexHuTe
CKHX CHCTEM

"
MaHHUIYJIIHOH
HBIX poGOTOB

HHPOPMAIMOHHBIX TEXHOIOTHM M TEXHOJIOTHH
MIPOMBINUIEHHOH aBTOMaTH3alUNH,

a TaKKe TEXHOJOTHH IPOTOTUNUPOBAHUA

H aJlIUTHBHOTO ITPOU3BOICTRA.

B cocTaB Habopa KOJDKHEI BXOJHTH
KOMILIEKTYIOIIKE U yCTpoHCTBa, 06nanarommue
KOHCTPYKTHBHOH, ammapaTHOX 4 POrpaMMHOi
COBMECTHMOCTBIO APYT C APYTOM.

1) KOMILTEKT KOHCTPYKTHBHBIX 3JIEMEHTOB

M3 MeTaJUla M IUIacTHKa Ui cOOpKH Mojenei
MaHMITY IALHOHHBIX pOOOTOB C yTIIOBOHM
KHHEMaTHKOM, IUTOCKoNapaluiebHOM
KuHeMaTHkoi, Delta-kMHEMaTHKOMN.

2) MHTenNeKTyaNbHEIH CEPBOMOIYJIh

C UHTETPHPOBAHHOH CHCTEMO} yIpaBIeHAA —
He MEHee 7 mT.

CepBoMonyb OJDKEH 061anaTh
HHTErpUPOBaHHON CHCTEMON YIPaBICHHS,
obecneunBalomeit oGpaTHyIO CBA3b WM
KOHTpOIIb TapaMETPOB — MOJIOKEHHE Balla,
CKOPOCTBH BpallICHHsA, Harpy3ka NPHUBOJa, a TAKXKe
obecnieanBaromei BO3MOXHOCTb
MOCJIEOBATENHHOTO MTOJKITIOYEHUS APYT

C IpyTOM M YIIPaBJICHHUS CEPBOMOIYISAMHA

[0 MOCIEA0BATEIBHOMY.: IOy AYIUIEKCHOMY
aCHMHXPOHHOMY UHTepdeiicy.

3) Po6oToTexHHIECKHUIi KOHTPOILTEP,
NpeACTABNAIOMHIHA co60if MOTYILHOE YCTPOHCTRO,
BKJIIOYalomee B ce6s 0qHOILIaTHBIN
MHKPOKOMITLIOTED UL BRITIONTHEHHS CIIOMKHBIX
BBIYMCITHTELHEIX OniepaLuii, nepHpepHiftHblit
KOHTDOJUIED IS YNPABICHUSA BHEIIHUMHU
YCTPOMCTBAMH M IUIATy pacHIMpeHUs LI
MIOJKIFOYECHHS BHEMIHUX YCTpoicTB. Monynu
POGOTOTEXHHIECKOTO KOHTPOJLIEPA AOKHBL
061a7aTh ONHOBPEMEHHON KOHCTPYKTHBHOM,
armapaTHO# ¥ IIPOrpaMMHOM COBMECTHMOCTBIO
apyr ¢ xpyroM. Po6oTorexaudeckuii KOHTpoep
HOJDKEH YIOBIETBOPATE TEXHHIECKHM
XapaKTEepUCTHKAM: KOJIUUECTBO AAEP
BCTPOCHHOTO MUKPOKOMITBIOTEPA — HE MEHee 4,
TaKTOBas 4acToTa sapa — He medee 1,2 I'Tn,
o6sem O3V —

He MeHee 512 M6, Hanuaue unrepdeiicos - SPI,
12C, 1-wire TTL, UART, PWM, ma¢possie —
He MeHee 16 mr.

H 2HAJIOTOBBIE TIOPTHI — He MeHee § mT. AN
TMOKIIIOYEHH BHEIIHUX YCTPOKHCTB, BCTPOCHHBIN
MukpodoH, a takke WiFi unu Bluetooth ms
KOMMYHHUKAIIMH CO BHEIIHUMH YCTPOHCTBaMH.
Po6oToTexHAIECKHH KOHTPOILIEP JOJDKEH
obecrieynBaTh BO3MOXKHOCTH IIPOrPAMMHPOBAHHA
€ MOMOIIEIO CpeAcTB A3bikoB C/C++, Python

1 cBoOOIHO pacripocTpaHieMoi cpeapl Arduino
IDE,a Taioke ynpaBlieHHS MOAENAMH
POGOTOTEXHHIECKHX CHCTEM C IOMOIIBIO CPEBI
ROS.

4) IlporpaMMHpyeMBIii KOHTPOLIED — HE MEHee |
IIT.

IporpaMMHpyeMBiii KOHTPOJUIEP AODKEH
OpeACTaBIATE COGOH BIMUCIHTENBHBIN MOy b,
o6najgaromuM i poBBIME OPTaMH — HE MEHEe
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8 IHT. ¥ aHATIOTOBBLIMH OPTAMM —

He MeHee 16 mT., uarepdeiicamu UART, 12C,
SPI, TTL, a Taxke sMomynieM 6ecrpoBoasHoOi
cBs3u THNa Bluetooth win WiFi s co3panus
anmnapaTHO-OpOrpaMMHBIX PeIieHHH 1
«YMHBIX/CMapT»-yCTPOUCTB IS pa3paGoTKd
pemenuii «AHTEpHET Bemei».

5) Inata pacmupeHHs OpOrPaMMHPYEMOTO
KOHTpOJLiepa — He MeHee 1mT.

Ilnara pacmupenns noikHa oGecreynBaTh
BO3MOXHOCTh HOAKTIOYEHHS YHUBEPCATLHOTO
BEIIHCITHTEIILHOTO MOLYJIS K CETH MOCPEACTBOM
uHTepdetica Ethernet. [Tnata pacompenus
AOJDKHA 061afaTh IIOPTAMH BBOJA-BHIBOIA IS
NOAKIIOYEHHA LU(POBLIX U AHATOTOBHIX
YCTpo¥cTB — He MeRee 40 mrT., uaTepdeiic SPI
M BO3MOXXHOCTBIO MOJKIOYEHNAS BHEMHER KapTh
IaMATH.

6) Moxy/ib TEXHAIECKOTO 3PEeHHSI,
npencrasismomui coboif yecrpoiicTBo Ha 6ase
BBIYHCIINTENILHOTO MUKPOKOHTpOJLIEpa

M MHTETpUPOBaHHOM kaMephl, obecneunBalomee
pacrnio3sHaBaHue MpocTeHmux n3obpaxeHuit

Ha MOZyJe 3a CUeT COGCTBEHHBIX
BBIMHMCJIMTENIBHBIX BO3MOXXHOCTEH — HEe MeHee |
IT.
Moayap TEXHHIECKOTO 3peHHA AOJDKeH
obecredHBaTh BO3MOXHOCT KOMMYHHKALMH

€ aHAJIOTHIHBIMH MOAYJIMH ITOCPEACTBOM LIKHBI
Ha 6a3e nocnenoBatensHoOro uHTEpdeiica

€ LENBIO JaJbHEHIIEH TIepelady pe3yabTaToB
H3MEpEeHUH Ipymbl MOAyNel Ha ynpaBifiomee
BBIYHCIINTENILHOE YCTPOHCTBO, IOAKIIOUEHHOE
K JaHHOH miuHe.

Monynp TEXHHIECKOr0 3peHHA JOJDKEH
obecrneanBaTh BO3MOXKHOCTh OCYILECTBIATE
HAaCcTpOHKy MOyt TEXHHIECKOTO 3PEHUA —
HAaCTpOHKy 3xcno3uLuy, 6ananca Genoro,
[BETOPA3HOCTHBIX COCTABJIAIOIIMX, TUIOMaIH
o0HapyXuBaeMoii 00acTH H300paKeH s,
OKpYIJIOCTH 00HapyxuBaeMoli obnacta
U300pakeHus, MOJNIOKEHHe OOHAPYKUBAEMBIX
obacTeif OTHOCHTENbHO APYT Apyra. Momyns
TEXHUYECKOTO 3PEHHA J0JDKEH 00ecieuuBaTh
BO3MOXXHOCTb HaCTPOIHKH Ha OTHOBpEMEHHOE
o6HapyxeHHe He MeHee 10 pasyuaHbIX
OJMHOYHBIX 00BEKTOB B CEKTOpE 0030pa, IHG0
HE MEHee 5 COCTaBHBIX 00BbEKTOB, COCTOALIMX
U3 He MeHee 3 pa3IMIHbIX rpaduuecKux
OpUMHUTHBOB.

Mogynb TexHHYECKOro 3peHus A0JDKEeH 001aaTh
BCTPOCHHBIMH MHTepdeiicamu — USB, UART, 1-
wire TTL, 12C, SPI mns koMMyHHKaL#M CO
BHEIIHAMH MOJKTI0Y3EMBIMH YCTPOKCTBAMH.

7) B cocTaB Habopa NOKHBI BXOAHTH LH(POBLIE
HUHGOPMAITMOHHO-CEHCOPHEIE MOMYIIH,
MPEACTABILIONHME co00ii ycTpoiicTRa Ha Gase
NpOrpaMMHpPYeMOro KOHTpOJLIepa

M M3MEPHUTENBHOTO JIEMEHTA.

Lindposoii Moxymns nomken o6aagats
BCTPOCHHBIM MUKPOKOHTPOJLIEPOM (TaKTOBAs
9acTOTa — HE MeHee 16 MI'1, II¥HA JaHHBIX —
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He MeHee 8 K6ailt), narepdeticamu mnst
MOAKMFOYCHHA K BHEITHMM yCTPOMCTBaM:
M(pPOBEIE M aHAJIOTOBLIe MOPTHI, 1-wire TTL,
pasbeM Tuna RJ. [{udpopoit Mogyns go/pkeH
obecregnBaTh BO3MOXHOCTE KOMMYHHKAIHH

€ aHATIOTUIHLIMA MOAYJIAMH ITIOCPEACTBOM IUHHEI
Ha 6a3e NOCIeA0BATENLHOrO HHTEpdelica

C LIENBIO JabHEWIIEH Nepeaady pe3yIbTaToB
H3MepeHuH IPyINkl MOLYJIEH Ha yIpaBIAlonIee
BBIYHCITUTENILHOE YCTPOMCTBO, NIOIKITIOUYEHHOE

K JaHHOM IHHE.

B cocras Habopa JOMKHO BXOIUT:

IH(pPOBOii MOk TAKTOBOH KHOIIKM — HE MEHEE
3 mT.,

mM}poBoii MoynbL CBETOAHONA — HE MEHEE 3
mT., HM(poBOit MOAYE KOHIIEBOT'O IIPEepHIBATENA
— He MeHee 3 mmT.,

HQPOBOi MOy ATIMKA IIBETA — HE MeHee 1
IIT.,

mbpooit Moayns RGB ceeronuona — He MeHee

1 mT.

8) B coctaB Habopa JOMKHBI BXOAMTH 3JIEMEHTHE
A% cOOpKH BaKyyMHOTO 3aXBaTa: BaKyyMHAs
MPHCOCKA — HE MeHee | mT.,
3JIEKTPOMATHUTHBIH KJIanaH - He MeHee 1 mT.,
BaKyyMHBIH Hacoc — He MeHee 1 mT.

9) B cocta HaGopa TODKEH BXOAUTE YIeOHEIH
KOMIUTEKT, BKIIOYAIOIIUit B cebs yueGHOe
nocobue, Ha6op GUOIMOTEK TPEXMEPHBIX
3IEMEHTOB JUL NPOTOTUNMPOBAHHA MoJIeneH
MaHUITyJALHOHHBIX po6OTOB, a Takxke
nporpaMmHoe obecriedeHne Lis paboTet
¢ HalopoM.

IIporpamMMHOe o6ecneueHne TOJLKHO
obecrequBaTh TPEXMEPHYIO BU3YaTH3ALHIO
MOJENTH MaHMITY ISLIMOHHOTO poboTa (C YIJIoROi,
MIOCKOIAPAIENARHON U JeJIbTa-KHHEMATHKOM)
B npouecce paGoThl, 06ecneunBaTh OCTPOSHHE
MPOCTPAHCTBEHHOH TPAaGKTOPHUH ABDKEHUA
HCIOJHHTENBHOTO MEXaHU3Ma

MaHHITY IAIIHOHHOTO poboTa, BO3MOXHOCTh
3aJaHus OCTIEA0BATEILHOCTH TOYEK IS
IPOXO0KACHHA 9EPE3 HUX HCIIONHATENLHOTO
MeXaHH3Ma MaHMITYJIIIMOHHOTO poboTa.
ITporpamMMHoe o6ecneueHue JOIKHO
(GYHKIMOHHPOBATE, KaK B OTAENLHOCTH B BHIE
Cpelibl MOJETTMPOBAHHSA, TAK H B PEXHME
MOHMTOPHHTA B PEallbHOM BPEMEHH TIPH
TIOAKIIOYEHHH MOJENIH MaHUITYIATOpA
MOCPEICTBOM POOOTOTEXHHYECKOTO
KOHTpOJLIEpA. ‘

IIporpamMMHoOe o6GecnieucHHE JODKHO
obecrneynBaTh BO3MOXKHOCTh MOCTPOSHHS
rpapuKoB 3aJaHHBIX M TEKYIIHUX 0G0GMEHHEIX
KOOP/JIMHAT MaHUITYIALHOHHOTO poboTa,
rpahHKOR 3HadeHuI CKOPOCTEH U YCKOPEHHS,
rpaduKOB pacueTHBIX 3HAUCHHMI HAarPy3KH.
TIporpaMMHoe obecTieueHIe TODKHO MO3BOJIATh
3a/1aBaTh MOCIEA0BATENLHOCTD IIEpe ABHKESHHIM
MaHHITyI9TOpa NOCPEACTBOM Habopa KOMaHI

B 6109HO-TpadudeckoM unTepdeiice.

Yuae6GHoe nocobue JOMKHO COEpKaTh




12

MaTepHansl o pa3paboTke TpeXMEPHEIX MOJeei
MOGHIBHBIX pOGOTOB, MAHHITY IALMOHHBIX
po6OTOB € Pa3THIHBIMY THNAMU KRHEMATHUKH
(yrioBas KWHEMAaTHKa, IUIOCKO-TIapajie/bHas
KUHEMAaTHKa, AeiabTa-kKuHeMaTnka, SCARA wiu
phIYaXKHas KHHEMATHKa, IwiaTgopma CTioapTa

H T.IL), MHCTPYKIMH 110 IIPOEKTHPOBAHMIO
poBOTOB, MHCTPYKILIMH ¥ METOLHKH
OCYIIECTBICHUS HHKEHEPHRIX PacueTOB IPH
HPOCKTHPOBaHUHM (PacdeThl HATPY3KH M
MOMEHTOB, pacieT MOIHOCTH IIPHBOJIOB, PacueT
napaMeTpoB KHHEMATHKH H T.11.), HHCTPYKLMH
no pa3paboTke CHCTEM ympaBiIeHHT

H IPOTpaMMHOTo o6ecneueHus Ui ynpaBieHHS
po6OTaMH, HHCTPYKIMH M METOAUKH

no pa3paboTKe CUCTEM ynpaBiaeHus

C JJIEMEHTaMH UCKYCCTBEHHOI0 HHTEJUIEKTa

H MaIIHHHOTO 00y4eHHs

EctecTBeHHOHAay4Has HANPABJIEHHOCTh

8

Hudposas
na6oparopus 1o
6unonormm
(y4eHHUYECKaA)

O6ecnieunBaeT BHIIONHEHHE Nal0OPaTOPHBIX
paboT Ha ypokax 10 GHOJIOTHH B OCHOBHOM
MIKOJIE€ ¥ [IPOEKTHO-MCCIIEJ0BATENBCKOM
JEATEIBHOCTH yJalluXCs.

KoMnnekranms:

BecnpoBonHO# MynbTHIATIHK 1O GHONOTHH C 5-
O BCTPOEHHBIMH JaTIHKaMH:

JATYHK BJIAXHOCTH C IMANA30HOM H3MEpeHUA
0...100%;

JaTYHK OCBEIIEHHOCTH C JHATIa30HOM H3MEpEHHs
He yxke 9eM ot 0 mo 180000 Jik;

Jatunk pH ¢ qipanasoHoM m3MepeHus He yxe 9eM
ot 0 no 14 pH; ‘

JaTIUK TEMIIEPaTyphl C IMana30HOM H3MEPEHHs
He yxke 9eM oT -20 o +140C;

JaTIUK TEMIIEPATYPhl OKpYXKalomei cpe bl

€ AMana3oOHOM H3MEpEHMA HE yxe deM ot -20

1o +40C .

AKkceccyapsl:

3apsaHoe ycTpoiicTo ¢ kabenem miniUSB;
USB Apanrep Bluetooth 4.1 Low Energy;
KPaTKOe PyKOBOJACTBO I10 IKCIUTyaTaldH
mudporoit taboparopunu;

muhpoBas BUIEOKaMepa ¢ METALTHIESCKHM
IITaTHBOM, paspemenue He MeHee 0,3 Mmuxkc;
OporpaMMHoe obecrieyeHue;

METOIMIECKHE PEKOMEHAAIIMM He MeHee 30
palor.

VnakoBka.

Hamane pycckosi3pI4HOTO caifTa MOAIEPKKH.
Hanuyue BUACOPOIUKOB

1 **

1**

36

[u¢posas
naGopatopus
10 XMMHHI

(yueHHdeckas)

ObecneunBaeT BHINMOIHEHHE 1abOpaTOPHBIX
paboT 110 XMMHU Ha YPOKaxX B OCHOBHOM IIKoJIe
¥ TIPOEKTHO-UCCE/IOBATENLCKOMN NesTeIbHOCTH
ydamuxcs.

Kommnexrarps:

BecnpoBoaHo# MyJIBTHIATYMK [0 XUMHH C 3-MsA
BCTPOEHHBIMH JaTYHKAMH:

aarauk pH ¢ 1nana3zoHoM H3MEpEHHA HE yXKe 4eM
o1 0 o 14 pH;

JaT9uK HIEKTPONPOBOAMMOCTH C JHAIA30HAMH
u3MepeHus He yxke 9eM oT 0 g0 200 MkCw; ot 0

1**

1**

36
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10 2000 MxCw; ot 0 10 20000 MxCwM;

JaT4MK TEMICPATYPHl C TUANTA30HOM H3MEPEHHs
He yxe 9em 21 -20 0 +140 C.

OrtaensHbIe JATIHKH:

JaTYUK OIFTHYECKOM ILIOTHOCTH 525 H..
AKkceccyapsi:

kxabenr USB coeIMHHUTENBHBII;

3apanHoe yeTpoiicTBO ¢ kabenem miniUSB;
USB Apantep Bluetooth 4.1 Low Energy;
KPaTKO€ PYKOBOACTBO MO 3KCILTyaTallid
w¢pporoit naboparopmy;

Habop J1abopaTopHOI OCHACTKH;
porpaMMHoe obecrieueHue;

METOAMYECKUE PEKOMEHIALKH He MeHee 40
pabor.

Hanuune pycCKOS3BIMHOTO caifTa NOAAEPKKH.
Hanwgne BHACOPONTHKOB

10

[u¢posas
nabopatopus
no ¢usuKe
(yueHUdecKas)

O6ecneunBaeT BHIIOJHEHHE SKCTIEPHMEHTOB

[0 TeMaM Kypca (pu3uku.

Kommnekramus:

BecnpoBoaro#i MynpTHAATIHK TIO H3MKE C 6-10
BCTPOEHHBIMHU JaTYMKAMH:

1 poBoif JATIMK TeMNepaTypsl C AHATIA30HOM
M3MEPEHHUS HE YKe 9eM oT -20 mo 120C;
1HdpoBoii JaTIMK a0COMOTHOrO JaBIeHHA

¢ JUana30HOM M3MEpEHU He Yxke 9eM oT O 1o
500 kI]a;

JaT4MK MarHATHOTO IOJUA C THANa30HOM
u3MepeHus He yxke ueM ot -80 go 80 MTu; garaux
HAMpsHKEHAS ¢ JHANa3oHaMH U3MEPEHUS HE yKe
4yeM ot -2 J0 +2B; ot -5 ;o +5B; ot -10 mo +10B;
ot -15 no +15B;

JaT9HK TOKa HE YXKe 4eM oT -1 1o +1A;

JaT4HK aKceaepoMeTp ¢ HOKA3aTelsAMHU He MEHee
geMm: +2 g; +4 g; +8 g,

OtgpensHbIE yeTpOlicTBa:

USB ocimuiorpag He MeHee 2 kaHana, +/-10 B.
AKkceccyapsl:

kxabenp USB coeqHHHTEIBHEIIN;

3apAHOE yCcTpoicTBO ¢ kabeneM miniUSB;
USB Apantep Bluetooth 4.1 Low Energy;
KOHCTPYKTOp ISl MPOBEAEHHA IKCIIEPUMEHTOB;
KpaTKOe PYKOBOZICTBO ITO 3KCILTyaTal[M{
mudpoBoii 1aboparopuu;

NporpaMMHOe 00eciieueHHUE;

MeToAuYecKHe pekoMeHaaimu (40 pabor).
Hamuve pycckof3pI9HOTO caifTa MoAIepKKH.
Hanvdue BUieOpoMKOB

1**

1 ¥*

41

11

Mudposas
nabopaTopus 1o
¢$u3noIOTHI
(npodmrbHETi
YPOBEHB)

Ob6ecnieunBacT MpoBEACHKHE HCCACIOBAHS

10 (yHKIHOHHPOBAHHIO YEI0BEIECKOTO
OpraHu3Ma.

Kommnexraips:

BecnpoBoaHO# MyIbTURATIHK TIO GUIHOIOTHH

C 5-10 BCTPOEHHBIMY JaTIHKAMU:

JaT4MK apTepHanbHoro gasieHus (0...250 MM pr.
CT.);

JATYHK My/bCa ¢ IUATIA30HOM H3MEPEHHS He YIKe
4eM ot 30 no 200 yn/mMun;

JATYUK TEMIIEpaTypHl TeJla C TUAra3oHoM
HM3MEPEHHS HE Yke 4eM oT +25 no +40C; maTauk
YaCTOTHI ABIXaHHA C AUANTA30HOM W3MEPEHUA

He yxe geM oT 0 1o 100 nmuKiIoB/MuH;

1**

1**

32
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JATYHK YCKOPEHHS C IoXa3aTenaMu +2 g; +4 g;
+8 g.

OtnenbHbIE yCTPOIKCTBA:

natauk OKI ¢ [uana3oHOM H3MEpEHH HE YKe
yeM ot -300 go +300 MB);

IaTIHK CHIOMED C AMana30HOM H3MepeHUs

He yxe ueM ot 0 1o 40 H;

JaTYMK OCBEIMEHHOCTH € MANTa30HOM H3MEPEHHs
He yxe 9eM oT 0 mo 180000 nk.

AKceccyapsbl:

Kabens USB coeMHHTENbHBIN;

3apsaHoe YCTPOHCTBO ¢ kabeneM miniUSB;
USB Apantep Bluetooth 4.1 Low Energy;
KpaTKoe PyKOBOACTBO IO 3KCIUTyaTailii
mhpoBoit nabopatopun;

TporpaMMHOE 00ecTieyeHHe; METOAUYECKHE
pexoMeHIauuH He MeHee 20 pabort.

Hanuuue pyccKos3bI9HOrO caifta HoIepKKH.
Hammaue BueoposHKoOB

12

Hudposas

naboparopus
IO 3KOJIOTHH

O6ecneunBaeT NpoBeneHHe y4eOHOTO
IKOJIOTHIECKOTO MOHHTOPHHTA
HHCTPYMEHTAIbHBIMU METOJaMH.

Ha6op npuMeHseTCs IPH M3yYEHHH YKOJIOTHH,
6uonoruu, XUMuK, reorpadpuu

¥ IPUPOAOBENEHHS, a TakXKe IJIA
HHIMBH[yIbHBIX HCCIIEJIOBAHHS H MPOEKTHOM
ACATENHHOCTH MKOJILHUKOB.

Kommnexrarms:

BecnpoBoHO# MyIBTHAATUHK

0 3KOJIOTHYECKOMY MOHUTOPHHTY ¢ 8-10
BCTPOCHHBIMH JaTIUKaMH:

JaT4¥K HUTPAT-HOHOB;

JaT4¥K XJIOpHA-HOHOB;

Jatunk pH ¢ nuanasoHoM H3MEpeHHA HE yXKe YeM
ot 0 mo 14 pH;.

JaT4¥K BIaXHOCTH C AAANa30HOM W3MEPEHUS
0...100 %;

JaT4MK OCBEIMMEHHOCTH C ANana30HOM W3IMEPEHUS
He yxke 9eM ot 0 no 180000 nk;

JlaTIYUK TEMOEPATypHI C IHANa30HOM H3MEPEHHA
He yxke 9eM ot -20 mo +140C;

JaT4HK EKTPOIIPOBOAUMOCTH C THaNla30HAMHA
H3MepeHUA He yxe 4eM oT 0 go 200 MkCwm; ot 0
10 2000 MxCM; ot 0 1o 20000 MKCM;

JATIHK TEMIIEPATYPBl OKPYXKAIOMEH cpelbl

C IHANa30HOM H3MEPEHHS HE yxke 4eM oT -20
1o +50C.

OTaenbHble JATIAKA H MYJIbTHIATIMKH:
JaT4MK 3ByKa ¢ QyHKIHeH MHTErPHPOBAHUS

¢ IHAaNa3oOHOM M3MEPEHHS 9acTOT HE MeHee 9eM
ot 50 I' mo 8 k'L

JATYHK BIaXHOCTH MOYBHI C THANIA30HOM
HU3MEPEHHUA He yxe ueM ot 0 g0 50%;

JaT4¥K OKHCH YTJIEPOJa ¢ AUATIA30HOM
H3MEpEeHUs He Yxe ueM ot 0 no 1000 ppm.
MynbTHAATIMK ONTHYECKOM IUIOTHOCTH M
MYTHOCTH CO BCTPOCHHBIMH HaTUHKaMH:
JaTYHK OITHIECKOM IUIOTHOCTH 470 HM ¢
JHanasoHoM H3MepeHHs ot 0 1o 2 D;

JaTaHK ONTHYECKOH MIOTHOCTH 525 HM

¢ auamna3oHoM m3MepeHus ot 0 no 2 D;

JaT9MK ONTHYECKOH rmioTHocTH 630 HM

1**

1¥*

54
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¢ nuana3oHoM usMepenus ot 0 go 2 D;
JATYUK MyTHOCTH PaCTEOPOB ¢ JTHATNIA30HOM
mMeperu ot 0 1o 200 NTU.

AKkceccyaphbl:

kabenb USB coenunuTensHbIi (2 mr.);
3apsAHOE yCTPOHCTBO ¢ kabenem miniUSB;
USB Apantep Bluetooth 4.1 Low Energy;
CTEPXKEHb I 3aKpeIUIeHHUS JaTIMKOB B IITATHBE;
KPaTKO€ PYKOBOJCTBO I10 SKCILTyaTalHK
1H$ppoBoif TabopaTopum;

IporpaMMHOe obecrneueHue;

METOIMYIECKUE PEKOMEHAAIINYE He MeHee 20
pabor.

VnakoBka.

Hanuuue pycCKOS3BIMHOTO caifTa MOAKEPIKKH.
Hammaue Buneoponukon

13

Muxkpockon
nupporoi

THI MUKpOCKOTIa: GHONOTHIECKHIA.

Hacaznka MHKpocKoIia: MOHOKYJIApHAS.
Hasnauenwe: naGopaTtopHBIi.

MeTon rcceioBaHHA: CBETIIOE TOJIE.
MatepHaJ ONITHKH: OLTHYECKOE CTEKIIO.
VBenudeHWe MUKPOCKOTa, kpat: 64—1280.
Oxymaper: WF16x.

OOBeKTHBHL: 4x, 10X, 40Xs (110 AIPYXMHEHHbIH).
PeBonbeepHas ronoBka: Ha 3 00beKTHBA.

THII MOACBETKY: 3€PKAIO WM CBETOAHOI.
Pacnionoxerue noACBETKH: BEPXHAA H HIKHAA.
Marepuan Kopityca: MeTal.

IIpeameTHsIi cToNMHK, MM: 90.

Hcrounuk muranus: 220 B/50 o,

Yucao meranuxceneit: 1

L

1**

185

14

Ha6op OI'D
TI0 XUMHHA

B Habop BX0mAT Bechl 1a60paTOpHBIe
anekTpoHHble 200 T, ciupTOBKa NabopaTopHas,
BOPOHKa KOHMYECKas1, NAJI0UKa CTEeKIAHHAS,
npoGupka ITX-14 (10 mT.), cTakaH BEICOKMIt

¢ HocukoM BH-50 ¢ MeTko# (2 mT.), munuaAp
H3MEPHTENBHBIH 2-50-2 (CTEKIIAHHBIH,

C TIPHTEPTO KPBIMIKO#L), INTaTHB M TIPOGHPOK
Ha 10 rHE3N, 32)KUM TPOOGUPOYHEIH, MTIATENb-
Joxeyka (3 mrT.), Habop GIIaKOHOB IIA XPaAHEHHS
pacTBOPOB H peakTHBOB (00beM drakona 100 M
— 5 KOMILIEKTOB 1o 6 mT., 06beM duakona 30 Ma
— 10 KOMIUTEKTOB IO 6 IIT.), WHIHHAD
M3MEPHTENbHBIN ¢ HOcHKOM 1-500 (2 mrt.),
cTakaH BoIcokHH 500 mn (3 mT.), HaGop epimeit
IUIS MBITBS TIOCYABI (€I AT MBIThS MPOGHPOK —
3 mT., epm A7 MBITBA KOG —3 IIT.), XanaT
6eublit X/6 (2 mT.), Mep9aTKy Pe3UHOBEIE
XUMHYECKUE CTOMKHE (2 IIT.), OUKH 3AIUTHHIC,
ouwibTpe 6ymaxsbie (100 wT.), roprodee st
cmvproBok (0,33 ).

B cocraB HaGopa BXOMAT PEaKTHBHL: ATIOMUHHHA,
KENE30, CONAHAA KUCIOTA, METHIOPAHK,
(beBoNdTANENH, aMMEaK, IEPOKCH BOLOPO]IA,
HHUTpaT cepebpa U ApyTue; B O6Ime CIOXKHOCTH
44 pa3snUYHBIX BEINECTBA, HCIIONB3YEMEBIX AJIs
COCTaBJICHHA KOMILIEKTOB PEAKTHBOB IIPH
HOPOBEJECHHH 3K3aMeHAl[HOHHBIX SKCIIEPUMEHTOR
10 KYpCy IIKOJBHOW XUMHH

1**

1**

130

15

VuebHan
naGoparopus

B cocTaB BXOmAT:
Cenicop Tun 1 — ve MeHee | mT., o6ecnednBaeT

] **

] %%

24
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mno
HeHpoTexXHONOT
217

BO3MOXHOCTh PETUCTPAITMH CHIHAA
JNEKTPHICCKOH AKTHBHOCTH MBIIIIL
(anexTpoMEii pavmal, IMI).

PerucTpalyist IoMKHA OCYINECTBIAETCS
HEWHBA3MBHO, CYXUMH SJIEKTPOAAMH.

JlomiHa IMEThCA BOSMOXKXHOCTD KPETLIEHHSA

K pPyKe 9eI0BeKa, 9T0 JOJDKHO JaBaTh
BO3MOXHOCTb PETHCTPUPOBATh IEKTPHIECKYIO
aKTMBHOCTH MBIIIBI B 00NacTH, Hag KOTOPO#H
pacnionaraetcs kperuieHue. [Ipy HanpsokeHUR
MBI JO/DKHA OBITH 0GecTIeYeHa BO3MOXHOCTh
HabIoNeHAS HyYHOCTH CHrHAIA

(1.e. mpucyrcTBHEe OMI'), npu paccnabaeHun
MBI — €€ OTCYTCTBHE.

Cencop Tum 2 — ne Menee 1 mrT., o6ecreauBacT
BO3MOKHOCTh PETHCTPAlHH CHTHANIA
doromermmorpammsi (OI1) onTHIECKAM
MyTeM, 3a CUET H3IMEHEHHUA OTPaKEHHOTO

OT KPOBEHOCHBIX COCYJOB CBETa, 00BEM KOTOPEIX
H3MEHAETCA 10/ BO3JEHCTRUEM ITyNbCOBOM
BOJTHBI.

CeHcop momkeH GBITE 06ecnedeH BO3MOKHOCTBIO
KpeIUIeHH K TOTyHIedKe Najibla YeJoBeKa.
Cencop Tun 3 — He mMenee | mT., o6ecneunBaeT
BO3MOXHOCTB PErMCTpaIii CUT'HAJIA
anexTpokapanorpaMMel (OKT') He HHBa3HBHBEIM
cnocobomM, peructpauus I, 11 u I oTBe penmiA.
Cencop Tum 4 — ge MeHee | mT., oGecnieanBaeT
BO3MOXKHOCTB PETHCTPAIIMK CHTHANA KOXHO-
ransBaHuveckoi peakunu (KI'P), peructpatms
KOTOPOr0 OCYINECTBIMIETCS Ha IIOCTOSHHOM TOKE;
MOJKTIOYEHHS K Ty YENOBEKa ¢ IOMOIIBIO
cyxux anektponos. Cencop Tum 5 — we MeHee 1
mIT., o6ecrnedrBaeT BOSMOKHOCTD PETHCTPALIAM
CHT'HaJIa JNIEKTPUIECKOi aKTHBHOCTH MO3Ta
(93TI') c NOMOMEBIO CYXMX HEMHBA3HBHBIX
3NEKTPOJIOB, PETHCTPAIMU 3NEKTPAIECKOM
aKTHBHOCTH Pa3HBIX JoJieit Mo3ra.

Cencop Tun 6 — He MeHee | mT., 0GecreunBacT
BO3MOXHOCTb PETUCTpallyi CUTHANA KoJieGaHHs
TPYAHOH KIETKH (CEHCOD AbIXaHHSA),
OMIPEIIETICHAA JaCTOTHI ABIXaHUA. Y CTPOMCTBO
A1 c60pa NaHHBIX OT CEHCOPOB H Mepeaayu

Ha IIEPCOHAJIHBIY KOMOBIOTEp ObecTiednBaeT
BO3MOMKHOCTB ¢OOpa JaHHBIX OT HOAKIIOUEHHBIX
K HEMY CEHCOPOB U OTIIPABKY MOJyYEHHBIX
Janneix Ha [1IK. TToaxmoueHne LIEHTPATbHOTO
Moy k [TK 10/mKHO OCYINEeCTBIATHCS

¢ noMombio USB-kabens.

VerpoiicTBo Ut cO0pa JaHHBIX JODKHO UMETh
raTbBaHMYECKYIO W30 1m0 oT [TK,
obecreuuBaTh BOSMOKHOCTh OXHOBPEMEHHOTO
TIOAKIIIOYEHHS BILUIOTH X0 4 CEHCOPOB.

Kaxaprit 13 BXoZ0B ycTpoiicTBa Iia c6opa
JaHHBIX JOIDKHO MMETh FalbBAHHIECKYIO
moanuio (obecnieueHne MeXKAHAIBHOMN
ranbBaHAYECKOH H30JIALMH).

TonxmoueHne CEHCOPOB K YCTPOUCTBY Mia cGopa
JAaHHBIX OCYLIECTBIIAETCA C IOMOIIbBIO
CHeLHaATH3UPOBAaHHEIX pa3beMoB THila LEMO,
006ecnednBalOMUX NPaBMIbHOCTD [0 AKTIOYEHHUS
pa3beMa M CHIDKAIOIINX PUCK CITyJaifHOro
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KacaHMs pa3beMOB TOKOIPOBOISAIINX YaCTEH,

a TaKKe 00eCNeYnBAOILMX 3AMHUTY

OT HECAHKIIMOHUPOBAHHOTO 1O IKITFOUESHHUS

K IIPOM3BOJIBHBIM YCTPOUCTBAM.

Monyns «KHomnka» — He MeHee | wmiT.,
obecrneunBaeT BO3MOXHOCTh PAa3METKH
perucTpupyeMsix curnanos. Kommgectso
pa3MedaeMbIX COCTOSIHUI CUTHAJIA JOJDKHO OBITH
He MeHee 3-X pa3iIMYHbIX KaTerOpHii.
VCTpPOHACTBO IS pEeTUCTPaLMK apTEPHATBHOIO
JlaBJIeHUs — HE MeHee | mT.

Metoauueckoe mocobue, KOTOPOE TOIKHO
coxepxarb He MeHee 30
N1abopaTOPHBIX/ TIPAKTHY €CKUX/ IEMOHCTPALIMOHH
bIX paboT

* - mproGpeTaeTCs NpU HAJIMYHMK CPENICTE;
** - yCTaHOBNIEHO MHHMMAIbHOE KOJIMYECTBO ENUHHUL 060PYI0BaHUS, KOTOPOE MOKET OBITh YBETHUEHO NPH

HEOOXOIUMOCTH.

Munuctp o6pazoBanus
KpacHosipckoro kpas

C.U. MakoBckas




