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TAMBOBCKOM OBJIACTHU
TIIPUKA3
A 7, LOLA r. Tam6oB w 707
06 TBEPKIEHHH HHPACTPYKTYPHOTO JHCTa LSt OCHAIEHHA

00me06pa3oBaTe/bHBIX OPraHH3al({ii, PACIIONOKEHHEIX B CEILCKON MECTHOCTH M
Manblx Topofax, o000pynoBaHWeM, pAcCKOAHBIME MaTepUallaMH, CPEeACTBAMHA
00yuyeHHs W BOCHHTAHHS C LGB0 CO3NAHHST M (QYHKUHMOHHPOBAHHS [IEHTPOB

00pa3oBaHus ECTECTBEHHO-HAYYHO K TEXHOIOrHYECKOH HanparienHocTel « Touka
poctan B 2022 rony

B cooTBeTcTBHM ¢ IML. a) 1.2 [IpaBui HpefOCTaBICHHS W DACTPEIEIeHHT
cybeunuit u3 ¢emepansroro OrofKera GromieraM cy6bexro Poccmiickoit
Qepepand Ha COQHMHAHCHPOBAHHE pACKONHBIX 00sA3aTENBCTB CYOBEKTOB
Poccuiickoli ®epepanmy, BOSHUKAIOMIHAX NpPH pPeaM3aALMM  PETHOHATBHBIX
IPOEKTOB, OOECIeUHBAOMMX NOCTINKEHHE IeNeH, rokasaTeNell M pe3ylIbTaToB
(enepanbHBIX TIPOEKTOB, BXOMAIIMX B COCTAB HAIHOHAIBHOTO IIPOEKTA
«O0pazoBaHue», B paMKax rocyfapcTBeHHOH mporpammsl Poceuiickof Qenepanun
«Pazputre obpazoBanusny (yTRepiaeHsl [locranosnenuem IpasutenscTa PO oT
26.12.2017 Nel642, ¢ m3MeHeHMAMH), NMHCEMOM MUHHMCTEPCTBA IPOCBEIIEHHT
Poceutickoit @epepanun or 01.11.2021 r.  NeTB-1913/02 «O Hanpasnexnu
METOMYECKHX peKoMeHIaruity, Ha ocaosanmy uckMa GIAQY IO «Axamemus
Musnpocsernenus Poccuu» - @DenepansHoro omeparopa - «O COOTBETCTBHE
HHGOPACTPYKTYPHOTO NHCTA elHHOM TexHorornueckol cpege HI1O» or 14.12.2021
Ne4783 u npoToxoia 3acejaHus BEJOMCTBEHHOIO 1IPOSKTHOTO odrca ynpapneHns
obpazosanug n nayku TamOosckoit obnacru or 02.12.2021 ¢ nensto co3maHus U
GYHKITHOHHPOBAHHA IeHTPOB  00pa3oBaHWi  eCTeCTBEHHO-HAY4HOH W
TEXHOJNOIMIECKoH HampaBneHHocTed «To4ka pocra» B paMKax DErHOHAIBHOIO
npoekTta, OOECIEUHBAIOLIETO NOCTIKCHHE LeNel, mokazaTened W pesynbrard
(enepaneHoro npoekta «CoBpeMeHHas IIKOZa» HAIHOHATLHOTO —TIPOEKTA
«O6pasosanuey 8 TambGosekoit obnactu B 2022 rogy, [IPHKA3LIBAIO:

1. YTBepnnTs UH(PACTPYKTYPHEIA THCT 1t OCHAIIECHUSA
06ure0GpasoBaTeNbHEIX OpraHu3aluil, pacioIoKeHHEIX B CELCKON MECTHOCTH H
MAaNBIX ropojiax, 0GopymoBaHHEM, PacxXONHLIMH MaTephaiaMi, CPelCTBAMH
00y9eHHs W BOCIHTAHHs C LENBIO CO3MaHus U (QyHKUMOHMPOBAHWS ILEHTPOB
o6pa3soBaHus ecTeCTBEHHO-HAYYHOH H TEXHOIOTHYeCKO# HanpaBieHHOCTeH «Touka
pocta» B 2022 rofy COracHo MPHIOKEHHUIO.

CIIOJIHEHHEM TPHKA3a BO3JIOKUTE Ha MEPBOTO 3aMECTHTENS
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[Mpunoxenne

K IPHKa3y YIpaBIeHHs

0bpa30BaHys H HayKH oblactu
ot LR AN VS

HubpacTpyxrypHEIH nucT

1/

Haumenopanue
000PYAOBAHHS
(PBIIO)

KpaTkue npaMepHLie TEXHHIECKHE
xapakrepucTuin (PBITO)

Ensuma
H3MepeHns

Konuuectro|

LI OCHAIIEHH 0011e0o0pasoBaTellbHbIX OPraHU3alinii,
PACIIONIOMEHHEIX B CENECKOI MECTHOCTH W MAJIBIX TOPOJiax,
obopynoBaHueM, PACXOAHBIMHE MATEPHATIAMHE, CPEICTBAMH 0OYUESHHS 1
BOCIIMTAHWS C IIEIBI0 CO3NAHNS H (YHKIHOHHPOBAHHS LIEHTPOB 00pa30oBanis
eCTeCTREeNHO-HayUHOH I TeXHOIOrHIecKoll HanpaBneHHocTeH « Togka pocTay

B 2022 rony

Hapmenosanue

000pynoBaHIsA

0 (PBIIO)

KpaTkne npumMepHble TEXHHYECKHE
xapakrepuceruxn (PBIIO)

Exunanuna
3MepeHHd

Konnuectro

Haumenos

aue Hanpasnenus: "'Gasopas (o0n3aTensHan YacTh)"

—_

Hanmenosanue pasaena: "EcTecTBeHHOHAYYHAA HATIPABIEHHOCTS"

ILludpposas
mafopaTopus no
hizuke
(yuennueckas)

ik

—

OBecrieynBaeT BHITIONTHEHNHE IKCIIEPHMEHTOR
o TeMaMm Kypea Qusnkn. omnnexrauuns:

10 BCTPOSHHBIMH AaTYHKAMMU:

[lndporoii BaTukK TeMIepaTypel ¢
ITHATA30HOM H3MEPEHHS HE yKe deM oT -20
o 120C

[Tupooit KaryrK abCOOTHOTO JAABIEHHSL C
MHANa3zoHOM H3MEpeHUs He yice yem o1 0 1o
500 xlla

JlaTuKK MarHWTHOTO TOJst ¢ AHAIAa30H0M
H3MepeHHs He yke dem oT -80 mo 80 MTx
MlaTunic HATPSHKEHHS ¢ JHANA30HAME
_EZ@%E e yke ges ot -2 go +2B; ot -5
Imo +35B; o1 -10 xo +10B; o1 -15 mo -+15B
laTuark TOKa He yke 4eM oT -1 1o +1A
TlaTuKK akcenepoMeTp ¢ IOKa3aTelNaMy He
menee ueM: 2 g;+4 g; =8 g

Orgenpnble yerpoiicrea: USB ocuunnerpad
e MeHee 2 kanana, +/-10 B Axceccyapsn:
[Kabens USB coeuHHATENBHEIE 3apsFHoe
[yeTpoiicTso ¢ kabemem miniUSB USB
\Anantep Bluetooth 4.1 Low Energy
[KoHeTpyKrop ANd NPOBEASHHS
PKCIIEPUMEHTOB

BecrnpoBoiHON MYIETHAATIHK 1O (pH3HKe C 6-

T

114.00

[Kparkoe pyKoBOACTBO 10 IKCILTYATAHE
nudposoii nabopatopuu [porpaMmeoce
obecneyenne

IMeTomuueckue pexomenpanui (40 pabor)
Hanuuue pyccKos3sI4HOro caiTa NONIEPIKKH
[Hamnmaure BHASOPOIHKOB.

1.

b3

[Mudpopas
naGoparopus 1o
IXHMHH
yUeHHYecKas)

(ObGecneunBaeT BHITONEEHNE Na00PaTOPHEIX
paboT o XHMHH Ha YPOKax B OCHOBHOM
IKOJIE W TIPOSKTHO-HCCIE0BATENBCKOH
\IEATEIBHOCTH YHAIHXCA.
[KomrmexTamus:
BecnpoBomHOH MYNBTHAATIHK MO XHMHUI € 3-
Msl BCTPOCHHBIMH [JATUHKAMH:
\MaTgnk pH © AHanasoHOM H3MEepEeHHs He YiKe
mem ot 0 no 14 pH
ITATYMK BIEKTPOIIPOBOANMOCTH C
ImHAariasoHAMM H3MepeHus He yike yem ot 0 1o
200 MxCwm; ot 0 10 2000 MxCwm; o1 0 10
20000 mxCm

aTUNK TEMIIEPATYPEI ¢ AHANA30HOM
ﬁuaﬂunmsm ne yxe gem ot -20 go +140C
OTneneHbIe JaTHHKH:
aT4HK ONTHYECKOH IIOTHOCTH 525 HM
Axceccyapsl:
Kabens USB coenuHuTeIbHbIH
Bapsanoe yerpoiicreo ¢ kabenem miniUSB
USB Amantep Bluetooth 4.1 Low Energy
KpaTkoe PyKOBOACTBO MO IKCIULY ATAIHE
mudpoBel TabopaTopii
Habop nabopaTopHOoi OCHACTKH
MporpammHoe obecnederHue
IMeTommueckye pekoMenIaLyH He Menee 40
paboT
Haymune pyccKOsI3BIMHOIO CAaHTa MOANCPKKH
Hanuuye BHICOPOIMKOB.

114.00

Ledpopas
j1aboparopus o
GHONOTAH
yUeHHIECKasT)

(OfeceunBaeT BEIMONHEHHE TaG0paTOPHBIX
paboT Ha ypokax mo GHONOTHH B OCHOBHOM
IOKONE H HSUOﬂ—nﬂmﬁnsnoﬁmhommﬁmhvnuzcm
\IEATEeNBHOCTH YYaIluXCsL.

[KoMruiekrayus:

BecrpoBo Ol MYIBTHAATYHE 110 OHOJNOTHE C
5-10 BCTPOEHHBIMH JATYHKAMH !

0T,

114.00




Ne meammowmﬁa KpaTkue npuMepHBIe TEXHUYCCKHE Epauanoa _.\z.m Hanvergeange Kparkne npamMepHeIe TEXHHYCCKHE Ennanma
/o i xapaxkrepucruk (PBIIO) .amzmcomsmm?_::a»ﬁmo / ofopyaoBaias PBIIO) epeH Romargcreo
(PBIIO) /1 (PBIIO) XAPAKTEPHCTHRH ( H3MEPeHHH
JlaTyyK BIAKHOCTH ¢ AHANA30HOM H3MEPEHH OB IIHH ToyIepKHBACMEIT 06BEM
0...100% OmepaTMBHON NaMATH: He Menee 16 I'Dalir;
JlaTUHK OCBEIICHHOCTH C AHANAZ0HOM O6sem SSD naxonuTens: He menee 240
m3MepeHus He yike em ot 0 mo 180000 nix [CGaiit;
Matuauk pH ¢ guana3oHoM H3MepeHus He yiKe [Beciposonsast ceask: Wi-Fi;
qem ot 0 o 14 pH [KomuuecTso BCTPOSHHEBIX B KOPIIYC IOPTOB
aT9nK TeMIOEPaTyphl ¢ AHATIA30HOM TUSB: xe MeHee 2, i3 KOTOPLIX He MeHee |
M3MepeHus He yace yeM ot -20 mo +140C nomkao 651re USB Bepeun He Huke 3.0;
[laTaii TeMITepaTypel oKpyKaiomel cpefs ¢ Pazpemmenne Bab-kameprl, MIIHKceNb: HE
HANA30HOM M3MEepeHHs He yxe ueM oT -20 menee 0.3;
ﬂo +40C BerpoesHbIH MHKPO(OH;
AKcecCyapB: K raBratypa ¢ packiaiKoi 1 MapKHpPOBKOH
Bapsanoe yerpoitcrso ¢ kafeneM miniUSB woapnm QWERTY/HMLIVKEH;
USB Anantep Bluetooth 4.1 Low Energy TMonmepsKKa CTAHIAPTOB GecrpoBOLHOR
KpaTKoe pyKOBOACTBO II0 3KCILTYaTalMH cstan: 802.11a/b/g/m/ac;
mudporol maboparopun TTpON3BOAMTEIBHOCTE HIPOLeccopa (3HAYCHHE
Llndporast BHIEOKAMEDA C METANIHIECKHM noxasatens «CPU Marky o Tecty «Laptop &
IITATHBOM, paspeniende xe Meree 0,3 Mnuke Portable CPU Perfomance»
[Mporpammuoe obecneyesHe Ihttp://www.cpubenchmark.net/laptop.html):
MeTtoauyeckue pekomMeHjanuy He Meree 30 e Mexee 5000 emunm;
pedor [Hanmsie MAHHIYIATOPA MEILIb B KOMIUIEKTE!
[YmaxoBka via,
[Hamiuue pycCKOS3bHHOTO CaiTa M0 UICPIKKH, 'V CTAHOBNEHHAS OTIEPAIMOHHASA CHCTEMA ¢
_mmcd\m..:mm mﬁhmOﬁOhﬁﬁOW

mﬁmﬁmﬂmogz 110JIB30BATENBCKHM

2 [Hammenopanye paszena: "KommsioTepsoe obopyiosanse”

HHTepdeicoM, CBEAEHHA 0 KOTOPOM

_._.xn yerpolicrea: MHOrOhYHKIHOHATEHOE BKIOYCHB! B €IUHEIH peecTp POCCHHCKHK

yerpoiictro (MOV); pOrpamMM AL 37eKTPOHHEIX
[{BeTHOCTL NedaTh: HYepHO-Oenast; BEMUHCIHTE/BHEX MAIIHH K 6a3 TaHHBIX;
TexHOROTHs Ne4aTy: MEKTporpaduyeckas 'V eTagoBIEHHEIA akeT 0QHCHOIO0
MEY (npuuTtep, (nasepra, CBeTORHOANAL); IpOrpaMMHOr0 0GeCHeUeHAS, oo(mamnqmz@wo
2.1 Mopwmat mevaTu: He MeHee Ad; LT 38.00 lC VCTATIOBJEHHOH CIIEPATTHOHHON creTeMOH,
R (THIl CKAaHHPOBAHHSL: lCnemeHHs 0 KOTOPOM BKIIOUCHD! B eNHHEIH
PO TSOKHBIH/ TUTAHIIETHEIA, pEECTp POCCHHACKHX MPOTPaMM Ui
BO3MOXKHOCT CKaHMPOBAHKs B (hopMaTax: He DIEKTPOHHEIX BEIMHCITHTENBHBIX MALHH I Ha3
MeHee Ad; [TAHHBIX.
Crioco6 momkmoyerus: LAN, Wi-Fi, USB Hamvenosanme nanpasaesyst: "Honoanunrensnoe ofopynosanue!
DopM-taxtop: HOYIOYK; 3 Haumenosanre pasnena: "Komnsrorepiioe 06opynopanke”

[Pasmep AMATOHANM: HE MeHee 15.6 mroiMoB;

opM-hakTop: HOYTOYK;
2.2[Hoyt0yk Paspemerue axpara; Full HD, Quad HD s T 114.00 asvep AEAroaiw: He Menee 15.6 moiivos;

Ultra HD; 31 Hioyroye Paspererme kpana: Full HD, Quad HD mmx
OGuit 06beM YCTAHOBISHHOH ONepaTHBHOH ltra HD;

ransiTy: He MeHee 8 ['0aiiT; MaKCHMabHBIH ;




o Haumenosanue —_— & N HaumeHoBanue K E
2 PHBIE TEXHHYECKHE IHHELA o ATKHe NPHMEPHEBIe TEXHHYECKHE IHHIENA
n/1 oGopyoBa xapakrepuctuiu (PBITO) H3MepeHH Komusecrso /o obopyosars ’ xa mﬂw,w m%ﬂ:ﬁ (PBIIO) HIMe azmmﬂo.:x:nnauc
(PBIIO) peEhs (PBIIO) paiTep P

O6mmiit 0GBeM yCTAHOBIEHHOH ONepaTHEHON
[maMATH: He MeHee 8 ['Galit; MakcuMamnobiit
oBmuti nojyiepKUBacMEI 06BEM
OIIepaTHBHOH naMaTH: He Menee 16 THatiT;
O6nem SSD HaxonuTens: He Mexee 240
[GadT;

GecnpoBonnag ces3b: Wi-Fi;

IKom4ecTBo BCTpOSHHEIX B KOPITYC TOPTOB
USB: ne menee 2, u3 xotopsix He Menee |
imoskHo 6b1TE USB Bepcun He nue 3.0;
Paspenrenue Bab-xkamepsl, Mmukcens: He
nmeree 0.3,

BerpoenHsti MEKpOdOH;

KnasnaTypa ¢ packaamoil 1 MAPKHPOBKOH
napum QWERTY/MLTYKEH;

BIEMEHTOB 3NMECKTPOHHKH H CXEMOTEXHUKH, &
rarKe HauboJee PACIPOCTPAHEHHO
DIEMEHTHOH 0a3sl B OCHOBHEIX TeXHHYECKHX
penIeHHi, TPHMEHSIEMbIX IPH
MPOEKTHPOBAHHHA H NPOTOTHIHPOBAHUH
[PA3IHYHEIX HHMKEHEPHEIX, KHOEPHETHYCCKHX
BCTPaHBAEMBIX CHCTEM.

cocTaB Habopa JI0MHKHEl BXOAUTE
[KOMIUIEKTYIOIIHE U YCTPOHCTRA,

6afarolnue KOHCTPYKTHBHOII,
JIEKTPUYECKOH, arimapaTHOH H IPOrpaMMHOIL
OBMECTHMOCTBIO APYT C IPYTOM.

cocTaB Habopa JOIDKEH BXOAUTH KOMILIEKT
OHCTPYKTHBHEIX JJIEMEHTOB M3 METAJIIA /11
60pKE MaKeTa MaHHNYJIALHOHEOrC pofoTa n

[Monepxa cTaHIapTOB BECIPOBOAHOH OMITISKT METATIHYIECKHX KOHCTPYKTHBHEIX
cesi3n: 802.11a/b/g/n/ac; JIEMEHTOB 111 cOOpKH MaKeTa MODHIBHOTO
TIpoK3BoAMTENBHOCTD IpoLeccopa (3HadenHe oBoTa.

roxazarens «CPU Mark» mo tecty «Laptop & cocTaB Habopa JOMAKHBl BXOIHTE IPHBOZA
Portable CPU Perfomance» A3TMYHOTO THIIA: MOTODHI C
http://www.cpubenchmark.net/laptop. html): HTETPHPOBAHHBIM HIH BHEIIHHM JaTYHKOM
OJIOIKEHUS — He MEeHee 21T, CePBOTIPHBON
ONIBIIOTE — He MEHee 41IT, CEPBONIPHBOLL

He MeHee 5000 equnmnL;

Hanaue MaHUIIYIITOPA MBIIIE B KOMIIEKTE: &1
Has ANkl — He MeHee 2IUT, IPHBOJI C

'Y cTamoBNeHHAT OEPALHOHHAS CHCTEMA C BO3MOMHOCTBIO YIPABNEHHA B [IATOBOM
IpadHIeCKUM TTONE30BATENECKHM eXUME — He MeHee 210T.

uHTEppEiicoM, CBEIeHHL O KOTOPOM cocTaB HA0opa NOMIKHEL BXOAHTE 3JIEMEHTHI
BKIIFOUEHb] B SIUHEIH PEECTP POCCHIACKHX cOOpKY BAKYYMHOI0 3aXBaTa: BAKyyMHas
[IPOTPaMM JIIA HJIEKTPOHHBIX MPHCOCKA — He MeHee 1T,

BLIMHCIHTENBHEIX Maruii 1 a3 JanHbIx; uu@gogmgmﬁmim KNariag — He MeHee 1T,
Y CTaHOBICHHBIA MAKeT 0GHCHOTO BaXyyMHBIH HacoC — He MeHee 1mT.
[IPOTPAMMHOTO 0BECIEUeHHS, COBMECTHMOrO B cocras Habopa A0MKHA BXOAHTD

C YCTAHOBNEHHOH ONEpalHOHHOA CHCTEMOH, pieMenTHas 0asza [ HPOTOTHIIHPOBAHH:
CBEZIEHHMS O KOTOPOM BKJIFOUEHE! B €IMHELH miata A 6ecnaguHoro NPOTOTHIIMPOBAHKS,
PEECTP POCCHACKHX TpOrpaMM AT [KOMILIEKT MIPOBOLCE PAsIH4HOI0 THIIA K
PIEKTPOHHBIX BRIYHCIHTENBHBIX MAIMH U Da3 IIMHBL, KOMITIEKT PE3HCTOPOB, KOMIUIEKT
lIaHHBIX. CBETOHOI0B, CEMHCEIMEHTHBIH HHIHKATOD,
Imrcruredt JCI(-Tumna, KHOIKH — He MeHee SIIT,
T0TEHITHOMETPE — HE MeHee 31T,
MudpaKpacHbLil fATYHK - He MeHee 31T,

[y TETPA3BYKOBOI JATIHK - He MEHee 31T,
INATYKK TEMIEPATYpPHI - He MeHee 11T, JaTuHK

4 HamMeHoBanue paszena: "TexHonoraueckas HanpaBIeHHOCTS"
O6pazosarensueii  [Habop nomxen 6p1Th NpeHasHaveH 1Ll
HaGop 1Mo MexXaHuKe, [IpoBeISHIs YIeOHBIX 3aHATHI IO H3YICHHIO
IMEXaTpoHHKe | OCHOB MEXATPOHUKA ¥ POOOTOTEXHHKH,
[poGoToTeXHHKE [PaKTHYECKOTO TPHMEHEHHS Da30REIX

4.1 T 41.00




=

Hanmenosanue
000pyNOBAHHS
(PBITO)

Hﬁmum_.,—.mn.:m HNPHMEPHLIE TEXHHYECKHE
xapaxrepucruky (PBILO)

Enununa
H3MCPEHHS

thch:n—mn.ﬂmo

(OCBELIEHHOCTH - HE MeHee lmT, Momyis
Bluetooth — e meree 1T, Momyns MK-
TpPHEMHEKA — He MeHee 1iut, Mmomyns K-
NEPEAATINKA B BH/E KHOIOYHOTO MyILTa
YOpaBIeHua — 1T, akKyMyJIsaTop — He MeHee
lurr, 3apsiiHO YCTPOHCTBO — HE MeHee 1w,
B coctas Hafiopa HOIKEH BXOMHTE
IMYNBTHAATTHI AT U3MEDEHHS TEMIICPATY DB
M BJIAYKHOCTH OKPYIKAIOMEH cpest — He
Meree 1T, MynpTuaaTyric no/nked ofnanarsy
[BCTPOEHHBIM MUKPOKOHTPOJUIEPOM (TaKTOBasI
uacToTa - He MeHee 16 MI 11, 1nHHA JaHHBIX —
He MeHee 8 KGalit), unrepdreiicamu g
[MOIKIIOYEHHS K BHEIIHHM YCTpORCTBaM:
uudpoBkie U aHANOTOBLIe TOPTHL, 1-wire TTL,
paskeM THna RJ.

B coctas nabopa JOKEH BXOAHTE KOMILIEKT
YHHBEPCANBHBIX BEMHCIHTENbHEIX MOLYIICH,
mpencTapiomMyx coboif 6asoryio mnary,
TUIATY paciIipEeHus LT CeTEeBOTO
B3aHMOAEHCTBHS U THIATY TIOIKIIOUESHHS
CHIIOBOH HArpy3KH,

[Bxonguine B KOMIIEKT YCTPOHCTBE JOIIKHBL
oOnagaTh OHOBPEMEHHON KOHCTPYKTHBHOII,
PIEKTPHYCCKOI, annapaTHOH H IporpaMMHoOH
COBMECTHMOCTEIO IPYT ¢ APYTOM.

[bazoBas Iw1aTa YHHBEPCAIBHOIO
{BEIMHCIIHTENEHOIO MOJIYIIA JOIDKHA
TPEeNCTABMIATE COGOH IPorpaMMuIpyeMEIi
konTpoep B cpese Arduino IDE mmu
[AHAJIOTHYHBIX nwO@OhEO ﬁmOEﬁDO%m.Eumngm
cpenax paspaboTiy. basoeas nnarTa T0mKHA
loba1aTh BETPOSHHEIME HHTepQelicaMK s
[IOTKITIOYCHA THQPOBLIX H AHANIOTOBEIX
lYCTpO#CTB, BCTPOGHEEIMH HHTEpdeicaMu
USB, UART, 12C, SPI, 1-wire TTL,
Bluetooth, WiFi.

[lmara paciuMpeHHs J0JDKHA oOecne4uBaTh
BO3MOHOCTE IMOAKIFOYEHHA YHHBEPCATIBHOT'O
BBIMKCIHTENEHOTO MOLYII K CETH
nocpexcteoM untepheiica Ethernet. ITnara
pacIIHpenus N0KHa 06nagaTs opTaMe

Haumenopanue
Kparkre npamepHbie TexHaecKkue Ennnnna

obopyaoBannAs
(PBIIO) xapaxrepucruxy (PBIIO) H3MepeHs

BBOI2-BEIBOJIA VI TOIKTFOUCHEA IHPPOBLIX
r AHAIIOIOBBIX YCTPOHCTB, HHTEpdeic SPI u
BO3MOKHOCTBIO [OAKIIOYEHAS BHEIIHEH
KapTHI amATH. [lnata pacmmpeHns s
MOKIEKOYeHHsT CHIIOBOH HATPY3KH DOMKHA
lobecnieuHBaTE BOSMOMCHOCTE [IPAMOTO
MOAKIIOYEHHA BHEMHEH CHIOBOH HAarpysKH, a
[TAKOKE PEryIMPYEMOH Harpy3KH MOCPENCTBOM
PWM unrepdeiica.

B cocras Habopa J0mKeH BXOHTh
MpOorpaMMHpYeMBLH KOHTPOILIED,
obecneynBaoUHi BO3MOKHOCTD
OCYIIECTBIATH PaspaboTKy MPOrpaMMHOro
[KOIa, HCIIOMB3Ys HHCTPYMEHTapHH cpel
paspaboTku Arduino IDE u Mongoose O8 1
Tuﬂ:om nporpammuposannsg C\C+H,
JavaScript. ITporpaMMupyemMbiit KOHTPOIAEP
mosmikeH obnanars NopTaMu s
MOAKIEOYEHAS I POBBIX H aHATOTOBBIX
[YCTPOHCTB, BCTPOEHHEIMH
NporpaMMHUpPYEMBIMH KHOTIKAMH H
PIEKTPOMEXAHHYCCKHUMH MOAYJISAMH IUIA
OprafHM3aliK CHCTEMEl PYYHOTO YIPaBICHHS,
BCTPOEHHBIMH IPOTPAMMHAPYEMBIMH
CBETOTHOAMH I715 HHOHKAUHK pabouero
[pesKiMa, BCTPOEHHEIME HHTep(efcamu USB,
USART, I12C, SPI, 1-wire TTL, ISP, Ethernet,
Bluetooth, WiFi.

B cocras Habopa 0OIKEH BXOIUTE MOIY b
[FeXHHYECKOro 3PEHHS , NPE/CTaRNAIOmuH
coGo# BEIYHCIHTEIBHOE YCTPOACTBO €O
BCTPOSHHBIM MHKPOIIPOLECCOPOM (KOM-BO
ep - He MeHee 41UT, YacToTa Alpa He MeHee
1.2 I'Tu, o6wenm O3V - He menee 512ME,
l06BeM BCTPOEHHOH IaMsTH - He MeHee 816),
HTETPHPOBAHHOI Kamepoit (MaKcHManbHoe

a3peLIeHNE BUIE0NOTOKA, IEPENABACMOro
o untepdeiicy USB - ve menee 2592x1944
11.) M OIITHYECKOH CHCTeMOH,

OIYIIb TEXHHYECKOTO 3PEHHS JOMHKEH
GnagaTs COBMECTHMOCTRIO C PA3IIHUHEIMH
POTpPEMMEAPYEMEIME KOHTPOJLIEPAaMHU ¢




HaumeHoBaHNE
oGopyaoBanun
(PBIIO)

Kparkne npumepHeie Texunueckue
xapaxrepucruin (PBIIO)

Epuunna
H3MepeHus!

KomnuecTeo

nomosto maTepheicos ~ 1-wire TTL,
UART, 12C, SP1, Ethernet. Monyns
TEXHAYECKOTO 3PEHMs JOIKEH 00eCIe HBaTh
BLINOIHEHHE BCEX M3MEPEHHH H BRIYUCIEHHH
[OCPEACTBOM COOCTBEHHBIX BEMMHCIHTEILHBIX
BO3MOKHOCTEH BCTPOSHHOIO
MHKpOTIponeccopa. Mofyb TeXHHYECKOTro
BpeHus JOMiEeH 00TanaTs BO3MOMKHOCTEIO
KOMMYHHKALKMH C AHATIOTMIHBIMHE MOLYJLIMA
Eooﬁﬂbn.ﬂwog IIAHBI HA mm_u@
TIOCIEN0BaTENLHOT0 HETep(elica ¢ Hensio
ImanpHeHIIeH nepeays pe3ynbTaToB
M3MEPEHHH IPYIIE! MOAYIeH Ha
VIIPABILIIOIIEE BEMHCTUTENBHOE YCTPONCTBRO,
[OOKMHOYEHHOS K JanHol mmHe. Monyns
TEXHHYECKOT0 3peHUs JOIDKeH 0BecTeunBaTh
HACTPOIHKY PeKUMOB palOTEL - HACTPOHKY
preno3auny, 6ananca Genoro,
[BETOPA3HOCTHEIX COCTABIISIIOIIMX, IIOIIAAN
oOHapyxHuBaeMoil obracTn m300paenus,
OKPYTIIOCTH COHAPYKABAEMOH 00JIacTH
n30bpaens, NON0XKeHHE OOHAPYKHBAEMEIX
loGnacTelt OTHOCHTENBHO IPYT APYTra,
IMAITHEHOE 00yIEHHE IAPAMETPOB
HeHpoHHBIX ceTelt st 0bHapyKeHHs
00beKTOB, (JOPMY H 3aKOAHPOBAHHEIE
aHadeHAs 00HAPYKUBAEMEIX MAPKEPOB THIA
IAruco, pazMepsl 00HAPYKHBAEMbIX
(DKPYKHOCTEH, KBAJIPATOB K TPEYIOJNLHHKOR,
TApaMeTPOB KOHTPACTHOCTH, Pa3MEDOB,
KPHBA3HbL H TONOYKEHAS PACTIO3HARAEMEIX
marmit,. HaBop nospxen obecneunsarh
[BO3MOIKHOCTE Pa3paboTKu Moeny
nobuLHoro pobota, ynpaensemoii 8 FPV-
[pesKHME [OCPEICTBOM [POrpaMMHOTO
ofecneueHus 1A EPCOHANTBHOTO
IKOMIIBIOTEPE i MOGHITEHLIX YCTPOHCTE Ha
6asze OC Android wm [0S,
loBecreunBaioero BO3MOKHOCTE
yTipapaeHis MOGHITEHEM poboToM H
BCTPOSHHBIM MAHHILYJIATOPOM NOCPEACTBOM

rpadmueckoro naTepdeiica, BIIIOYAIOLIM B

I/

HaumeHnoranue
ofopynosanusa
(PBIIO)

KpaTkue npuMepHbIe TCXHHECKHE
xapaxtepuctuxn (PBIIO)

Enunmmna
H3MepeNHs

KouauvecTso

ce6a Habop KHOMOK B MepeKouaTenet,
\KOHCTHK, 06N1acTh 1 0ToDpakeH s BUIEO,
Habop gomien 0deciednBaTs BOSMONKHOCTE
H3YYEHHSA OCHOB pa3paboTKH MPOTPaAMMHBIX 1
ATIIAPATHEIX KOMILICKCOB HHKCHEPHBIX
cicTeM, perneHuii B cdepe "HMuTeprer
Bemel", a Take penreHui B obnactu
[POOOTOTEXHHKY, HCKYCCTBEHHOTO HHTEILIEKTA)
[ MAIIMHHOTO 0DYYeHHS.

B cocrar HaGopa 101KHO BXOOKTE Iocobne
MO M3YUEHHIO OCHOB 3NICKTPOHUKH K
cXeMOTeXHHKH, peluenuii B chepe "MuTepHeT
BeIeH", paspabOTKH H MPOTOTHITHPOBAHHIO
mMoneneH poboTos.

B cocras HaGopa I0JDKHO BXOAHUTE NocoGHe
10 M3YYEHHIO OCHOB paspaboTKH CHCTEM
[TEXHHYECKOTO 3PEHHs H 2IEMEHTOB
[HCKYCCTBEHHOTO HHTEJIeKTa.

4.2

(O6pasoBaTenbHEIH
KOHCTPYKTOP JIT
npakTHKHA GI0UHOr0
[pOTPaMMHPOBAHKA
C KOMILTEKTOM
ATUHKOB

PoGoToTexHuuecKHE Habop Ipe/HasHaueH
719 M3YIEHHS OCHOB POOOTOTEXHMIKH,
\meTaneii, y3/10B U MEXaHH3MOB, He0GX0IUMBIX
U1 co3aHusA PODOTOTEXHHUECKHX
[yCTPOHCTB.

[HaGop npegcTasmier co0ol KOMILIEKT
CTPYKTYPHBIX 3JIEMEHTOB, COSTHHUTENbHBIX
DIIEMEHTOB H 3MEKTPOTEXHHUECKHX
KoMrnoHeHToB. Habop 103BosiseT NpoBOAHTE
BKCIIEPHMEHRTEI 110 TIPeIMeTy (H3nKa,
CO3I4BATE H IPOrpaMMHpPOBaTh CODHpacMEIS
MOJIETTH, B3 KOMIIOHEHTOB, BXOLAIIHX B €rQ
lcocTas, paouue MOAEIH MOGHIBHBX H
CTAIHOHAPHEIX POGOTOTEXHHYECKHX
[yCTPOMCTB ¢ aBTOMATH3HPOBAHHBIM
YVIIpABJICHHEM, B TOM HCJIE HA KOTECHOM H
[YCEHMYHOM XOZY, 8 TAKKe KOHNCTPYKIUH,
OCHORaHHEIX HA HCIIOIB30BAHHH Pas/IMYHbIX
[BYIOB Iepenad (B TOM THCIE YCPBAYHEIX H
hy6UaTEIX) A TAKIKE PEMaros, BeTpoeHHEe
BecpoBoiHbIe ceTesble petenus (Wi-Fi u
Bluetooth), BO3MOIKHOCTE HHTETPALHH ¢
GecuiatHbM 061aunem [10, obecrneynBarT

mT.

[BO3BMOJKHOCTh IMPAKTHIECKOTO H3YUCHHS

41.00




HanmeHoBanme Haumenosanue
Ne Kparkue npumepHbIe TEXHHYECKHe Emmana Ne Kparkue npumepibie TEXHHYECKHE Eaunnna
- obopyaoBanus rupacTmpEerEEn (RETIG ——— [KonmaecTso) e 0GopynoBaHAs SADRET e HETEIGT (PRIIG IKonngecteo)
(PBIIO) paxrep s (PBIIO) pakrep 1 ( ) H3MEpEHUs]

TEXHONOTHIL HHTEPHETA BELIEH i OCHOB CO314B4ATh BCTPOGHHBIE B KOHTPOJLIED
MCKYCCTBCHHOTO HHTCIICKTA. BHACOHIPEL
OfecreurBaeTesl BO3MOMKHOCTE 00LeAMHEHHA [KONMHYeCTRBO CEHCOPOB W HCIIONHHTENBHBIX
HECKOJIBKUX pODOTOR, COOPaHHEIXK U3 VCTPOHCTB, BCTPOEHHEIX B OJHH H3
1107100HbIX HAOOPOR, B IPYILILI C CETEBEIM [KOHTPOJIIEPOB, - He Meree 10 mT.
B3anMoneticTeaem. [IpenycmoTpena (Ob1Iee KOMMYECTBO 31EMEHTOB B Habope He

TLIHOHANBHAA BO3MOMKHOCTE PACIIHPEHH mMeHee 400 IIT., B TOM 4HCIC NOAKTIOYaCMEIC

OTOJTHHTEILHEIME KOMIOHEHTaMHU (He MO LY TIH:

BXOOAIIHMH B CTAHAAPTHYI KOMIUIEKTALHIO), - Bluetooth Monyne,
MO3BOJLIIOIIMME H3Y4aTh TEXHHYECKOE + JBOHHOM NATYHIC IIMHHH,
BPEHHE H IPOMBILIEHHYI0 POOOTOTEXHUKY. I YIBTPa3sBYKOBOH JATYHK PACCTOSHHA,
[TpeaycMOTpeHa BO3MOKHOCTD paboTE - DaTYHK L[BETA,
HaGopa ¢ ZONMOIHATEMLHEIME 00TauHEIMK - TaTYHK KacaHus JIeKTPOMEXaHHYECKHH,
© [cepBHCAMH. - IR Mozyns,
TpemycMOTpeHs! MUHEMYM ABa L MOTOp HOCTOSHHOTO TOKA C PeAYKTOPOM —
MpOrpaMMHUpyeMBIX KOHTPOIIEpa B He MeHee 2 IIT.,
MIaCTHKOBEIX KOPIYCAX, MO3BOMNAIOIIIX I CepBOMIPHEBO/,

JHOBPEMEHHO CO37aBark 2 BapHaHTa - IIYJIBT THCTEHIMOHHOTO ypasieHus IR,
POOOTOB Pa3IHYHOrO HA3HAYCHHS, HFMEFOIMX HaGop noixen OBITH YKOMIUIEKTOBAH
BO3MOIHOCTE pABOTEI KaK B OTOKOBOM AKKYMYJIATOPHEIMHE OarapesMH.
peXXuMe, TaK H aBTOHOMHO; NO3BOISIONINX TTporpaMmuOe obecnedeHne, HCIOIb3YeMOe
peann3oBaTh oGyUSHHE NPOrpaMMHpPOBAHHKIO IMIs IpOrpaMMHpOBaniEs coBHpaeMbIX
B HECKOJBKHX cpefax paspaboTku Ha pOBOTOTEXHAYECKHX MOJeeH | yCTpOHCTB,
DASHUHEIX S35IKax (K IPHMEpY, B cpeliax [nonsHO GBITH LOCTYIHO MUTT BEeCIIaTHOTO
Mblock, Arduino IDE, ma s3pixax Scratch, C, crauupBanig u3 cetd MuTepHeT 1
Python, micro Python). [IOCTEAVIOMETO HCIOJIL30BaHHUA.

Kak MMHHMYM OXHH H3 KOHTPOJUIEPOB HMEET 5 [Hammenosamue pasaena; "BerecTpeHOHAY HASL HATIPARICHHOCTR"
BCTPOEHHYIO ONEPALHOHHYIO CHCTEMY, Tum MuKpockona: GHONOrHIECKHT
BeTpoeHasle Wi-Fi u Bluetooth, mopT At [Hacajka MHKPOCKOIA: MOHOKYJSIpHAH
10 JKTIOYEHH A MMOCTIE0BATENBHO Hazrauenne: naGopaTopHblit
COCIUMHAEMBIX BHEITHUX YCTPOHCTR (He MeHee MeTon HeCnenORAHES: CBETIIOE [0
20 0ABOBPEMEHHO TTONKIIOYACMBIX IMaTepuan ONTHKM: ONTHYECKOE CTEKIIO
YCTPOHCTE). [V BenuueHHe MEKpOCKOTa, Kpat: 64 — 1280
Kax MHIHEMYM OJHH U3 KOHTPOIUIEPOB HMEET Oxyispsr: WE16x
IBOIMOICHOCTE OIHOBPEMEHHOMN 3aIIHCH HE 5.1 L O6wextusbl: 4x, 10x, 40xs mT. 41.00
Meree 8 mIporpamMM, ¢ BOSMOJKHOCTEIO rposoit TIO APy KHHEHHEIH)
[MEePEKIIOUEHHA MEKAY HHMH. PeponpBepHas Tonoska; Ha 3 obsexTiBa THIl
Kax MHHHMYM OIIH U3 KOHTPOJIEPOB HMEET TMOACBETKH : 3EPKANO HIIK CBETOLHON
mionHouBeTHEH mucnneit (IPS), Pacrolioske e TOACBETKH: BEPXHIS
HO3BOJFOLIHI BEIBOAUTH JAHHEIE C HaTIHKOB HHKHSS
B BUzE Tabuun ¥ rpadHKoB, a TAKEe Matepmai KOpIyca: MEeTani

[TpeameTHBIH cTONHK, MM: 90




Haumenopanue
oBopymoBanns

/
a (PBIIO)

=

KpaTkie npuMepHbIe TeXHHYecKIe
xapakxrepracrukn (PBIIO)

Enpnnnoa

M3MepeHns

Konuzecreo

Hetourini nuranns: 220 B/50 T
Uncio Meranukceneit: |

HaumenoBinue
ofopysoBanns

e (PBIIO)

=

KpaTkue npaMepibie TeXHHYECKHe
xapakrepacTukn (PBIIO)

Exunnna
H3MepeHHs

IKonmsecTRO)

[{udposas
5.2{naboparopus no
FEKMIOTAH

ObecneduBaeT npopeaeHne yueGHOTO
PKOJIOTHYECKOrd MOHUTOPHHTA
HHCTPYMEHTaIbHBIMH MeTogaMH. Habop
MPHMEHSETCS TIPH H3YYEHMH YKOJIOTHH,
Ouosoruu, XuMuH, reorpadun 1
MPHPONOBEICHUS, 8 TAKIKE IS
HHAHBHTYalbHBIX HCCICIOBAHMIS 1
MPOEKTHOH JesATeNbHOCTH IIKOIBHUKOR.
[KomMrumexrarms:

IbecnpoBoHOM MYIETHAATYHK 110
PKOJIOTHYECKOMY MOHHTOPHHTY ¢ 8-10
BCTPOSHHEIME JATUHKAMHE!

VlaT9HK HUTpPaT-HOHOB

JTaTIuK XIOPHI-HOHOB

Matguk pH ¢ nrana3oHOM H3MEPEHHS He YiKe
uem ot 0 go 14 pH

JTaTuHK BIaXXHOCTH C AMANA30HOM H3MEPEHHS
0...100%

JIaTIHK OCBELIEHHOCTH C [IHANA30HOM
H3MepeHus He yixke uem ot 0 mo 180000 nk
JTaTuHK TeMOEPATypPH ¢ THATIA30HOM
H3MEPEHHA HE yiKe geM oT -20 mo +140C
UTaTYHK 3IEKTPOIPOBOAMMOCTH C
IManazoHaMy U3MEPeHHs He yixe geM ot 0 1o
200 MxCw; ot 0 mo 2000 mrCw; o1 0 110
20000 MxCwm

MTaTunk TeMTICPATYPBI OKpyXKarommet cpesr! ¢
I HAana30HOM H3MEPEHNHA HE YiKE HYEM OT -20
imo +50C

OTnenbHEE DATUMKHE U MYJIBTUIATIHKH:
UlaTunK 38yKa ¢ (PyHKLHMEH HHTETPUPOBAHUS C
AuanasoHoM U3MEpEeHHst 4aCTOT HE MEHEE H4EM
ot 50 [ o 8 Ty JTaTynx BiIasmcHOCTH
MOYBBI C THAIIA30HOM SmZmﬁmiSm HE YIKE YeM
ot 0 1o 50% JlaTyrk oKKCH yImepoja ¢
lqMana3oHOM H3MepEeHHS He yiKke 9eM oT 0 1o
1000 ppm MyneTHAATHHK ONTHYECKOH
TUIOTHOCTH M MYTHOCTH CO BCTPOSHHBIMH
maTaukaMu: JaTduk orTHIecKo IIIOTHOCTH
W70 mM ¢ quanasonom usmeperns ot 0 no 2 D

mT

41.00

JlaTYHK ONTHYECKOH IIIOTHOCTH 525 HM ¢
muariazoHoM uameperns ot 0 o 2 D Jatank
onTHYecKkol nmmoTHOCTH 630 HM ¢
imuanasonon uameperus o1 0 1o 2 D MaTuuk
MYTHOCTH PacTBOPCB C JHANA30HOM
paMeperus o1 0 go 200 NTU Axceccyapst:
Kabens USB coemnnruTenbHbii (2 wr.)
Bapsammoe yerpoiicTso ¢ kabenem miniUSB
USB Anantep Bluetooth 4.1 Low Energy
CrepixeHb A5l 3aKPeTUISHHs JATYHKOB B
[ITATHBE

[KpaTkoe pyKkoBOLCTBO IO IKCIUTyaTalMH

i posoit nabopaTopun

[porpamMmuoe obecrneueHe

Metoauaeckue pexoMenzauy He Menee 20
pabot

[YmaxoBKka

Haurzaue pyccKoa3sMHOro caiiTa MoJIepkKKH,
HATHYHE BEIEOPOIHKOB.

L{ugposas

mmowmao_uxmmo
53 ﬁwmwsouo_.m:

(mpodHIIEHELT
YPOBEHD)

ObecrieurBaeT NPOBEICHHE HCC/IEOBAHMA 10
(b YHKIHOHHPOBAHHIO YETOBEYECKOTO
lOpraHu3Ma.

IKoMILTeKTalis:

BecnpoBommoi MyIbTHIATYHK IO

MaTuuk aprepuansHoro gasnenus (0...250

MM PT. CT.)

MaTurk MyJILCA C AHATA30HOM H3MEPEHHS He

vaxce uem ot 30 go 200 yu/mun

laT4HK TEMIIEPATYPBI TENA ¢ THAIIA30HOM

U3MepeHus He yike ueM oT +25 sio +40C
ATUHK YACTOTH IBIXaHHA ¢ AMATA30HOM

unzgam:m me yxe uem ot 0 go 100

IUKJIOB/MHH

TaTuix yeKOpPEHHs ¢ HoKasaTemsMu £2 g; +4

a8 g

OrnenpHele yeTpoicTBa:

[Haramk DK ¢ Auama3cHoM H3MEPeHHS HE

yixe gem ot -300 mo +300 MB)

MaTduk CHIOMep ¢ IHANa3soHoM H3MEPEHHA

e yxe uem ot 0 mo 40 H

(bH3MOIOTHH € 5-10 BCTPOSHHEIMH JATYHKAMIL!

41.00




Hanmenopanne . Haumenosanue
oGopyaoBanug Kparkue npumepHbie TeXHHYECKHE Eananna T—— N N —— KpaTkue npHMepHbie TeXHUYIeCKHE Ennnnoa o _—
n/n (PBIIO) xapakrepucruxki (PBIIO) H3MepeHns n/x (PBIIO) xapakxrepueTHrn (PBIIO) H3MepeHHs|
TaT4HK OCBEINCHHOCTH C JHAAZ0HOM IMeTonmueckue pexoMmernamuu (40 pabor)
namepeHus He yike geM ot 0 mo 180000 nx Hamrmmae pyccKog3braHoro caita noep Ky
IAKceccyapsl: Hanuume BHASOPOTHKOB.
Kabens USB coepuuutenprbid (O6ecrieuuBaeT BBIIONHEHHE Ta00PATOPHEIX
BapsazHoe yerpoticTBo ¢ kabenem miniUSB PaboT 1o XHMHH Ha YPOKaX B OCHOBHO#T
USB Anarrep Bluetooth 4.1 Low Energy IIKCJIE ¥ IPOEKTHO-HCCNEI0BATENbLCKON
Kpartxoe pyKoBOOCTBO Mo SKCIULYATAL MK IEATENBHOCTH YHaIIHXCA,
1 posoit nabopaTopuu [Komrurexratus:
[MperpamMHoe cOecreueHue becrnpoBoOHOH MyIbTHIATYHK 10 XHMHH ¢ 3-
Meromiueckre pexoMeR Al He Menee 20 M BCTPOEHHBIMH JaTYHKaMI;
pabot MaTanx pH ¢ guanasoHoOM H3MEPEHHS He Yike
Hanwane pyccKoa3sIMHOTO caiTa MoANepIKKH wem ot 0 mo 14 pH
Hannumne BUIEOPOIHKOB, aTYuK SMEeKTPONPOBOIUMOCTH ¢
ObecrneunBaeT BEIIQJIHEHHE KCIIEPHMEHTOB |THanazoHamMH U3MepeHus He yike YeM ot 0 1o
_uo TemaM Kypea gusuxy, Kommiexranus: 200 mxCw; ot 0 mo 2000 MxCw; o1 0 o
[BecripoBOAHOR MYTBTHAATYHE 10 (U3UKE ¢ 6- [edposas 20000 mxCm
O BCTPOEHHBIMH JATIHKAMH! 55 imaGopatopusa mo  [[TaT9AK TeMepaTypel ¢ AHANA30HOM i 3,00
LudpoBolt TaTYHK TEMIIEPATYDE C XHMHH i3MeperHus He yike yem ot -20 mo +140C
IMHama30HOM H3MEPEHH He Yike 1eM 0T -20 YUEHHYECKas) (OTHeNbHBIE JATIHKH:
imo 120C JTaTurK ONTHYECKOT TIMOTHOCTH 525 HM
[uppoBoii faTYHK abCOIFOTHOTO NABIEHHS C IAKceccyapsl:
IMana3oHOM H3MEepeHH He yue dem ot 0 1o Ka6ens USB coegnuuTtensHeil 3apanHoe
500 kTla veTpoiictBo ¢ kabenem miniUSB USB
JlaT9MK MATHHTHOTO ITOJI C AHANA30HOM \Anantep Bluetooth 4.1 Low Energy Kparkoe
M3MEpEHHT He yike uem oT -80 o 80 MTn PYKOBOACTBO [0 IKCILIYaTALHI THPOBOH
[{udpopas aTuMK HAOPSHKEHs ¢ JManasoHaMH praboparoprn Habop nabopaTopHoi OCHACTKH
4 prabopaTopus Mo M3MEPEHUS He yie 9eM oT -2 10 +2B; o7 -5 _— 3.00 [porpammiioe obecneueHue
" lpusmke lno +5B; ot -10 no +10B; o1 -15 mo +15B MeTomHueckre pekoMeHAALEH He MeHee 40
(yucHAYECKAs) MaTumi Toka He yiKe 1eMm ot -1 1o +1A paGot
JlaTyrk aKcenepoMET] ¢ MOKA3ATENIME HE [Hannuee pycckoA3sMHOTO caliTa NOMIepiKKH
MeHee ueM: £2 gy +4 g £8 g Hayi4se BHIEOPOTHKOB.
Otnensrsie yerpoiicrsa: USB ocumnmorpad O6ecneyrBaeT BRITONHEHHE JTAB0OPATOPHLIX
He Menee 2 kaHana, +/-10 B Axceccyaprr: paboT Ha ypokax 1o GHOJNOTHE B OCHOBHO
[Kabens USB coennHHTENBHEIA LIKOJIE H TIPOEKTHO-HECTeIOBATEIBCKOH
BapsiHoe yetpoiicTso ¢ kabemem miniUSB meATETEHOCTH YHalHKCS.
USB >bm:‘_,mﬁ Bluetooth 4.1 Low mﬁoﬁm% Ex@ﬁommm_ KoMILIEKTALMS
KomeTpyKTOp M IPOBEAEHHA 5.6 . BecrpoBOIHON MYBTHAATIHK 10 OHOIIOTHE €| INT. 3.00
PKCIIEPUMEHTOB —— 5-10 BCTPOCHHBIMHE JaTHHKAMUA:
Kparkoe PYKOBOICTBO II0 SKCILIyaTallky FIRRIRRET) IATUMK BIQMKHOCTE € AHATIA30HOM H3MEPEeHHs
() poBoH nabopaTopHn 0...100%
[{porpaMmHoe ofecreueHme ATYHK OCBEMIEHHOCTH ¢ JIMana3oHoM
nuzmmommm me yxe gem ot 0 go 180000 nx




m/m

Haumenosanue
0b0pyIOBAHMA
(PBIIO)

KpaTkne npumepHbie TeXHAYeCKHE
xapakrepucruxu (PBILO)

Exnunna
H3MEPEH S

Konugecteo

T

MaTusi pH ¢ nuana30H0M H3IMEPEHHS He YiKe
uem o1 0 mo 14 pH

JTaTIHK TEMIIEPATYPHL € AHATA30HOM
U3MEPEHH HE yiue dem o1 -20 a0 +140C
JlaTumk TeMIEPaTypE OKpy KAt Cpemsl ¢
IHANA30HOM H3MEPEHHS He Yike uem ot -20
mo +40C

AKceccyapar:

BapsitHOe yeTpoiieTBo ¢ kabenem miniUSB
USB Apantep Bluetooth 4.1 Low Energy
KpaTkoe pyKoBOACTBO [0 3KCITyaTAHK

I poBoil NafopaTopru

[upoBas BAfEOKaMEPa ¢ METATUTHIECKHM
ITATHBOM, paspellenne He MeHee 0,3 Mruke
[porpamMmMuoe ofecneyenne

IMeToMYecKre peKOMEHIAAH He MeHee 30
[pabot

|¥Y maxoBka

[Hammane pyccKos36I9HOTO caifTa Mo uiepKKy,
HaIHYHE BHIEOPOIHKOB.

Haumenosanne nanpasienus: "Bazosan (00s3aTe/ibnas 4acTh) (MATOKOMILIEKTHANL

/ol

Hanmenosaume
obopymoBaHUA
(PBITO)

KpaTkue npumepHbie TeXHRUeCKHe
xapaxTrepucruxn (PBIIO)

Eannana
Emgo—umiﬂm

IKommuecTsol

Otnencusie yerpoiicrea: USB octmyuiorpad
He Meree 2 xanana, +/-10 B Axceccyapi:
Kabens USB coemunuTensHsii 3apsiHoe
[ycTpoHcTBo ¢ kabenem miniUSB USB

A nianrrep Bluetooth 4.1 Low Energy
[KoHCTpYKTOp NI IPOBEAEHH
PKCTIEPUMEHTOB

[KpaTioe pyKOBOACTBO IO IKCILTYATAIHH
udposoii natoparopuu [IporpaMmuce
obecredeHne

MeTomuaeckue pexomerpamu (40 pabot)
[Hamiure pyccKOA3BIMHOTO calTa IMOLNEPIKKH
Hannuwe BHASOpONHKOB.

nikosna)”
6 Hawmenosanne pasnena; "EcrecTBeHHOHAYYHAS HAIPABICHHOCTE {MATOKOMILIEKTHASL
mkona)"
OGecneuHBaeT BELIONHEHHE SKCIIEPHMEHTOB
no TeMam Kypca QusuiH. KoMmmekramms:
BecnpoBogHO MyIETHAATIHK 00 du3nKe ¢ G-
KO BCTPOEHHBIMH JaTUHKAMM:
udpoBoH faTYHK TEMIIEPATYPbL C
\THaNa30HOM H3MEPeHHs He yike ueM oT -20
udporas o 120C
nabopaTopHsl 1o Llndporoit gaTumk abCOMOTHOTO NABIEHHS C
6.1 bm3uke IMMana3cHOM H3MepeHHd He yike em oT ( 1o - 6.00
y4EHUYEecKas ) 500 xlla

(MaIOKOMILIEK THAS
nKosna)

IaTyrK MaTHHTHOTO TOJISI ¢ JHATIA30HOM
maMepeHus He yaxe ueM oT -80 no 80 MTn
VlaTume HATPSKEHHS ¢ AMATA30HAMEI
M3MEPEHHS He yoKe deM 0T -2 0o +2B; oT -5
Imo +5B; or -10 mo +10B; or-15 go +15B
JlaTysK TOKa He yke 4eM ot -1 1o +1A
JlaTumK aKCeNepOMETp ¢ NIOKa3aTeIAMHE He
Tamom yeM: =2 g; 44 g; £8 g

6.2

Hudposas
mabopaTopus o
XHMMH
YHEHHYECKaA)

Ob6ecrieunBaeT BRIMOIHEHHE 1a00paTOPHEIX
paboT 1o XMMHH Ha YPOKax B OCHOBHO
IIKOJIE H NPOEKTHO-HCCIENOBATENBCKOM
IMEeATENEHOCTH YIalHXes.

Komnnexranma:

becporoHOH MYTLTHAATYHK 110 XHUMHH C 3-
M3l BCTDOEHHBIMH HaTUHKAMH:

[Tarauk pH ¢ fpanasoHoM H3MEPEHHS He YiKe
mem ot 0 no 14 pH Jarank
BIEKTPONPOBOAUMOCTH C AHANA30HAMH
uamepenns He yixe yem oT 0 1o 200 MxCwu; oT
0 mo 2000 MxCwm; ot 0 mo 20000 mMxCum
VIaTHHK TEMIIEPATY B! € JIMANa30HOM
H3Meperus He yice geM oT -20 no +140C
OTAeneHbIe JaTYHKH:

JIaT9HK OTITHICCKOMH MIOTHOCTH 525 HM
|AKceccyaper:

KaGenn USB coeMHATENLHEI 3apsaaHoe
yerpoticTeo ¢ kabenem miniUSB USB
\Amantep Bluetooth 4.1 Low Energy Kparioe
DYKOBOACTBO 10 BKCILIyaTaIiH H(poBoit
maGopaTopuu

[HaGop naGopaTopHol OCHACTKH
[MporpammMeoe obecneyeHHE

MeTomHuecKHe peKoMeHIalui He Meree 40
pabot

Hanmpuue pyccKOsS3BIHOTO caiiTa oANepiKKH

IIT.

_mm.hﬁém BHIIEOPOJIHKOB.

6.00




i/

=

Hanmenoranue
000pynoB Ak
(PBLIO)

KpaTkHe npHMepHBIE TEXHHYECKE
xapaxtepucruxu (PBITO)

Epnamna
H3MEpPeHus

Koanuecreo

[upporas

. lmabopaTopus 1o

OHOJIOTHE
VHEHUYECKas)

OGecneyHBACT BENIOIHEHHE N200PATOPHEIX
paboT Ha ypokax 110 GHONOIHH B OCHOBHOH
[IKOJIC M IPOEKTHO-HCCIIE[0BATENBCKOH
IMeATeIbHOCTH YUALIHXCA.

[Kommmextaims:

becipoBoHoll MyneTHAATIAK N0 GHONOIHE C
5-10 BCTPOSHHEIMH JaTYH KAMH:

VIaTUHK BIAKHOCTH ¢ IHAIIA30HOM H3MEPEHHS
0...100%

VlaTurK OCBEIIEHHOCTH ¢ AHATIA30HOM
maMeperus He yre uem ot 0 mo 180000 nk
Matuuk pH ¢ quana3oH0oM H3MEPEHH He yiKe
aem o1 0 no 14 pH

JlaTauK TeMIeparypsl ¢ JHana3oHoM
H3MEpeHHs He yike yeM oT -20 no +140C
JlaTaHK TeMIIEPaTyphl OKPYIKAIOIIEH CPEIbI ¢
IHana30HOM H3MepeHus He yiKe ueM oT -20
mo +40C

AKceccyapel:

Bapsaaoe yerpokicTso ¢ kabenem miniUSB
USB Apnantep Bluetooth 4.1 Low Energy
Kpatkoe pyKoBOZCTBO N0 SKCILTYATALUN
nu(posoit taboparopHu

[uthpoBsas BUACOKAMEDA C METAIUIHYECKHM
ITATHBOM, paspeiienne He meHee 0,3 Mnuxke
[Tporpammuoe obecnedeHue

IMeToaHuecKHe peKoMeHaHE He Menee 30
pabor

Y akoska

Hammawe pyceKog3EMHOr0 CalTa NONIEPHKH,
HANTHYHE BHACOPOIHKOB

oIt

6.00

Haumenopanne paziena: "Komisioreproe 060pyTopanue (MaNoKOMIIEKTHAS IIROTA)"

Tl

MOV (mpuiTep,
CKamep, KoIHp)

Tun yerpoiicTea: MHOroQyHKIHOHAILHOE
ycrpoiictBo (MDY,

[eeTHOCTS TEUATE: JepHo-Oemas;
TeXHONMOrHA MeYaTy: NeKTporpaduyeckad
NA3epHasl, CBETOINOIHAL);

Dopmar nevard: He Menee Ad; Tum
CKAHUPOBAHKS: TIPOTSIKEBIH/TIAHIIETHEIH,
[B03MOIKHOCTE CKAHHPOBAHHSA B (hOpMAaTax: He
MeHee Ad;

Cnoco6 moaxmodenus: LAN, Wi-Fi, USB

3.00

Hanmenopanue
00opya0BAHHS

/11 (PBIIO)

KpaTkue npuMepHbIe TEXHHY eCKIe
xapaxTepuctiky (PBIIO)

Ennnuuma

H3MEDECHHS

KonmyuecTBo

7.2Hoy16yx

(Dopm-ParTop: HOYTOYK;

PasMep ouaroHanu: He Meree 15.6 moimMoB;
Paspernenye axpara: Full HD, Quad HD wnn
[Ultra HD;

OBt 00LeM yCTaHOBIEHHOH ONepaTHBHON
mamsaTH; He Mexee 8 I'6aliT; MakcuManbHbIH
lo6mmit ro/epKHBaeMeli 06beM
lonepaTHBHON namMsaTH: He MeHee 16 T'6aiT;
O6bem SSD naxonutens: Ke Meree 240
CaiiT;

BecrpoBogras cBa3b: Wi-Fi;

KonudgecTBO BCTPOEHHEIX B KOPILYS [IOPTOB
[USB: He MeHee 2, U3 KOTOPEIX He MeHee |
Imomxzo Gerre USB Bepenn He Huke 3.0,
Pazpernenne Bab-kameps, Muukcens: He
menee 0.3;

BetpoeHHBIH MEKPO(OH;

KnapuaTypa ¢ packiIagkoH ¥ MapKHPOBKOH
nasum QWERTY/MITYKEH;

[Moznepsxka cranmaproB GecIpoBoaHOH
cesiza; 802.11a/b/g/n/ac;
[TpOr3BOAUTENLHOCTS IPOLECCOpa (3HAUEHAE
noxasarens «CPU Mark» 1o Tecty «Laptop &
Portable CPU Perfomance»
htp:/www.cpubenchmark.net/laptop.html):
e menee 5000 emnHEL;

Hanuumie MaHHITyIITOPa MBI B KOMIUIEKTe:
nia;

[VeTaEoBIeHHAS OMEPAIIHOHHAL CHCTEMA C
rpadryecKHM TOTE30BATEIBCKHM
muTepdelicoM, CBEIEHH O KOTOPOM
[BIUIOYEHB] B €THHBL PeecTp POCCHHCKHK
TpoTpaMM JUld SMEKTPOHHEIX
BLIYHCANTeNLHLIX MallHH i 623 JaHHEIX;

'Y cTaHOBIIEHHETH nakeT ofHeHOTo
IpOTPAMMHOr0 00eCTeUeH s, COBMECTHMOTO
lc yCTAHOBJIEHHOI OIEPAIHOHITON CHCTEMOH,
lCBe eI O KOTOPOM BKIKYEHE] B SITHHB
peecTp POCCHHCKHXK NMPOrpaMmM Jid
BIIeKTPOKHETX BHYHCIHTENBHEIX MAITHH ¥ 623

SHHBIX.

mT

6.00




