W3 npunoxxenus Ne 7
K npukaszy Ne 268 ot 26.08.2021r.

IlepeyeHns 00opy10BaHUA M cpeACTB 00y4YeHHsl (MH(PACTPYKTYPHBIH JUCT) 1JIA
ocHameHnus LlenTpa o0pa3oBaHusi eCTECTBEHHOHAYYHOM U TEXHOJIOTMYECKOM
HanpasJjeHHocTen «Touka pocTa»

NPO®UNbHbIA KOMNNEKT OBOPYZIOBAHUA

Kommuecto
COWHUIL JJTs1
HaumeHnoBanue npoduIEHOTrO
Ne Kparkue npumMepHbie TEXHMYECKHE XaPAKTEPUCTHKH
060])}’)1033“]/[5[ KOMILJIEKTA

€/1. U3M.

BA3OBAS (OBA3ATEJIBHAS YACTb)

ECTeCTBeHHOHay‘lHaﬂ HanmpaBJI€HHOCTb

ObecrieunBaeT BBHITIOHEHHE JIAOOPATOPHBIX pa0OT HAa YPOKax 1Mo OMOJIOTHH B
OCHOBHOMH MIKOJIE€ ¥ TIPOSKTHO-UCCIIEIOBATENBCKON IEATETHHOCTH YIaIuXCsl.
Komrmekranms: becipoBoaHONH MYJIETHIATINK 110 OWOJIOTHH ¢ 6-10 BCTPOCHHBIMU
JaTYMKaAMU:

JaTunk BiaxkHOCTH ¢ auamna3onoM mamepenws 0...100%

JlaTuuk OCBEIIEHHOCTH C AMANa30HOM M3MepeHus He yxe 9eM ot 0 110
180000 nx

Hatuuk pH ¢ aunanazonom m3mepenus He yxxe gem ot 0 mo 14 pH
JlaTyuk TemrepaTypbl ¢ AMANla30HOM U3MEPEHUs He yxe 4eM oT -20 1o
+140C

JlaT4rK SIIEKTPOIPOBOANMOCTH C IMAITa30HaAMH U3MepeHus He yxke gyeM ot 0 mo 200
MKCM; ot 0 10 2000 MxCwm; ot 0 1o 20000 MxkCm 3 IT.

JlaTauk TeMIiepaTypsl OKpyKaromei cpeabl ¢ TMana3oHoM H3MEPEHUs He yKe 9YeM
ot -20 mo +40 Akceccyapsr:

Kab6ens USB coennHUTENBHBIH

Hudporas
nabopaTopus

110 GHoIoTHH
(yueHm1eckas)

3apsmHoe ycTpoiicTBo ¢ kabenem miniUSB
USB Ananep Bluetooth 4.1 Low Energy

Kpatkoe pykoBoacTBO 1m0 3KcruTyaTanuu nudpooii maboparopuu Llndposas
BHJICOKaMepa ¢ METALTMYECKUM INTATUBOM, paspenieHue He meHee 0,3 Mmukc

[IporpammHuOe obecrieueHme

Meroanueckne pekomernanuu He MeHee 30 pabot YmakoBka
Hanuuue pycckos3pIYHOrO caiiTa HOAACPKKY, HAJTMINe
BUJIEOP OJINKOB.

OO6ecredurBaeT BHIMTOIHEHHE Ta00pAaTOPHBIX pa0OT MO0 XUMHUHU Ha YPOKAaX B OCHOBHOM
IIKOJIE ¥ IPOEKTHO-HCCIIEI0BATENbCKON ACITEIFHOCTH YUAIIUXCSL.

Komriuiekranus:
BecripoBoiHOM MyIIBTHIATYNK TIO XUMHU C 4-MST BCTPOSHHBIMU JaTYNKAMHU:

Hudposas

nmabopatopus . .
2. JaTunk BBICOKOH TeMIepaTyphl (TEpMOMNAapHBIi) C 1Mara30HOM H3MEPEHHS HE YKe 3 mr.

10 XUMUH geMm oT -100 mo +900C

JlaTuuK 25IeKTpONPOBOIMMOCTH C TUana3oHaMH U3MepeHus He yxe yeM ot 0 1o 200
MKCwMm; ot 0 1o 2000 MxCwm; ot 0 mo 20000 MmxCwm

JlaTuuk Temnepatypsl INIATUHOBBIN € AMANa30HOM MU3MEpPEHUs He yxke ueM ot -30 1o
+120C

Hatuuk pH ¢ nuanazonom usmepenus He yxxe yem ot 0 no 14 pH

(yaeHndeckast)




OTenbHbBIC TATYUKH:

JaTuuk onTuyeckoi mioTHOCTH 525 HM AKceccyaphl:

Ka6ens USB coemuHuTenbHBIN

3apsiqHOE YCTpOoicTBO ¢ kKabenem miniUSB

USB Anantep Bluetooth 4.1 Low Energy

KpaTkoe pykoBoACTBO 10 SKCIUTyaTauu u@poBoii 1adopaTopun
Hab6op naGopaTopHoii 0cCHACTKU

[IporpamMmHoe obecrnieueHne

Meronuueckue pekomenaanuu He Mmenee 40 pador Hamiuue
PYCCKOS3BIYHOrO calTa nojaepKku Hamaumue BUI€0pOSIMKOB.

Hudporas
nmabopartopus
1o Gu3uKe
(yueHm4eckas)

OO0ecrieunBaeT BBIMOJIHEHUE SKCIIEPUMEHTOB 10 TeMaM Kypca (pU3UKH.
Kommiexkramus:
BecripoBoiHO# My IbTHIATUNK 110 QU3MKE ¢ 6-F0 BCTPOSHHBIMU JTaTYMKAMH:

Hudpooit naTuuk TeMIepaTypsl ¢ TUANa30HOM U3MEpeHHsl He yke ueM oT 20 /10
120C

udpoBoit raTurk aOCONIOTHOrO JIABJICHHUS C JMANIa30HOM U3MEPEHUS HE Y)KE YeM OT
0 mo 500 kITa

JlaTurk MarHMTHOTO TIOJIS C AWAITa30HOM M3MEpEeHHs He yke uyeM oT -80 10 80 mTn

JlaTurk HanpsDKEHUS ¢ quarna3oHaMHu H3MEpeHHsl He yke 4eM oT -2 10 +2B ; ot -5 1o
+5B; or -10 m0 +10B; ot -15 10 +15B

Jatuuk Toka He yxxe ueMm oT -1 1o +1A

Jatuuk akcenepomMeTp ¢ TOKa3aTelsIMu He MeHee ueM: 2 g; +4 g; +8 g OTnenpHbIe
yCTpOHCTBA!

USB ocrmiorpad He MeHee 2 kaHajia, +/-100B Akceccyapsr:
Kabens USB coenmuHuTETHBIN

3apsaHoe yeTpoiicTBo ¢ kabenem miniUSB

USB Anantep Bluetooth 4.1 Low Energy

KonucTpyKTOp M1 MpoBeneHnst SKCIIEpUMEHTOB

Kpatkoe pykoBoACTBO 10 3KCIITyaTariuy nudpoBoit 1aboparopun
[Iporpammuoe obecrieueHne

Meromnueckue pekomeHmanuu (40 pador) Hammaune
PYCCKOSI3BIYHOrO caiita nonnepxku Hammuue

BHJICOPOJTMKOB.

3 mrT.

Hoytbyxk

dopm-thakrop: HOyTOYK; JKecTkast, HeoTKIIIOYaeMas KJIaBuaTypa: HaJll4due;
Pycckas packianka KIaBHaTyphl: HATAYHE,

Huaronans s3kpana: He MeHee 15,6 noiMoB;

Paszpewienue sxpana: He menee 1920x1080 nukcenei;

KommuectBo simep mpomeccopa: He MeHee 4;

KonnyecTBo mOTOKOB: HE MeHee &;

bazoBas TakroBas yactora mpoueccopa: He meHee 1 [T

MakcumanbHasi TAKTOBAs 4acToTa mnpoieccopa: He MeHee 2,5 ['T;
Kam-mamsite iporieccopa: He MeHee 6 MOaiT;

OObeM ycTaHOBIIEHHOH ornepaTHBHON naMsaTu: He MeHee § ['0aiiT; O0beM
MOJ/IEPKUBAEMON OIEpaTUBHOM MaMSTH (U1 BO3SMOXKHOCTH PACLIMPEHUs): HE MEHee
24 T'0aiiT;

O60nem Hakonutens SSD: ne menee 240 I'0aiiT;
Bpems aBToHOMHOIA paboThI OT OaTapen: He MeHee 6 4acoB;

Bec HoyTOyKa ¢ ycTaHOBIIEHHBIM aKKyMYyJIiTOpoM: He Oonee 1,8 kr; Buemnmii
nntepgeiic USB cranmapra He Huxe 3.0: He MEHee TpeX CBOOOHBIX;

3 mr.




Buemnwuii natepgeiic LAN (ucmonb30BaHuE EPEXOIHUKOB HE MPESTyCMOTPEHO):
HaJMYue;

Hannune monyneii n unTepdeiicoB (MCIONb30BaHUE IEPEXOAHUKOB HE
npexycmotpeno): VGA, HDMI;

BecnipoBoanas ces3p Wi-Fi: Hanuune ¢ mogaepkkoit cranaapra IEEE

802.11n unmm coBpemMeHHeE;

Web-kamepa: Hannuue;

ManunyssaTop "MbIIb": HAIUYKE;

[IpenycranoBneHHas onepanroHHas CUCTeMa C IpaUUeCKUM MOIb30BATEIbCKIM
unTepdeiicoM, obecrneunBaromias padoTy paclpoCTpaHESHHBIX 00Pa30BaTEIbHBIX U
O0IIECHCTEMHBIX MPUIIOKEHUH: HATTMYHE.

Tun ycrpotictBa: MOV (pyHKIMYK eyaTH, KONUPOBAHUS, CKAHUPOBAHHSA);

MOV ®opmat Oymaru: He MeHee A4;
5 (mpunTEp, L[BeTHOCTB: YepHO-OeTbIN; {
. IIT.
CKaHep, TexHonorus neyatu: jgazepHas
KOIHp) MakcumanbHoe paspenienue neyatu: He meHee 1200x1200 touek; MuaTepdeticer: Wi-
Fi, Ethernet (RJ-45), USB.
JOINOJHUTEJbBHOE OBOPY 1OBAHUE
EcTrecTBeHHOHAYYHAsI HATIPABJIEHHOCTh
OO0ecmeunBaeT BBITOIHEHNE JTa00PaTOPHBIX pabOT Ha ypOKaX IO OMOJIOTHH B
OCHOBHOH MIKOJIE U TPOEKTHO-UCCIEA0BATENbCKOMN AEATEIbHOCTH YUAIHXCS.
Komriekranus: becipoBoaHONH MYJIETHIATINK 110 OWOJIOTHH ¢ 6-10 BCTPOCHHBIMHU
TATINKAMHU:
Jatuuk BraxkHoctu ¢ nuanazonom nm3mepenus 0...100%
JlaTuuk OCBEIIEHHOCTH C AMANa30HOM M3MepeHus He yxe 9eM ot 0 110
180000 nx
Hatuuk pH ¢ auamazonom m3mepenus He yxe gem ot 0 mo 14 pH
JaTtuuk Temmeparyphl ¢ qUana3oHOM W3MEPEHHs He yxke 4eM oT -20 110
+140C
Hudporas
5 JlaTauk 35IeKTpOnpoBOIMMOCTH C TMana3oHaMy u3MepeHus He yxe geM ot 0 mo 200
1| Ta00PATOPHA | y\ieCm; ot 0 10 2000 MKCw™; ot 0 110 20000 MKCM | wr.
1o Guornorun Jatuuk Temmepatypbl OKpyKaromiel Cpepl ¢ IMana30HoM U3MEpEHHs He yiKe 9eM
(yaenmdeckast) | or -20 1o +40 Akceccyapsr:
Kabens USB coemuHuTENHHBIN
3apsmHoe ycTpoiicTBo ¢ kabenem miniUSB
USB Apnanrep Bluetooth 4.1 Low Energy
Kpatkoe pykoBoacTBO 1m0 3KcruTyaTanuu nudpooii maboparopuu Llndposas
BHJIEOKaMepa ¢ METAIUTMYECKUM ITaTHBOM, paspernieHue He meree 0,3 Mnmkc
[IporpammHuoOe obecrieueHme
Meroaunueckne pekomennanuu He MeHee 30 padot
YnakoBka
Hanaue pycckos3pI9HOT0 caliTa MOAIEPIKKY, HATMIHE BUEOPOTUKOB.
OO0ecrieurBaeT BHIMOIHEHUE Ta00paTOPHBIX pa0OT 110 XUMHUHU Ha YPOKAaX B OCHOBHOM
HH(PPOBaH LIKOJI€ U MTPOEKTHO-UCCIIEI0BATENbCKON NeITEIbHOCTH YUaIIUXCSl.
naboparopust | KomrmaeKkrauus:
2. paTop 1 1 .
11O XUMHH BecrpoBoHOM MYJIBTUIATYHK IO XUMHUH € 4-Ms1 BCTPOCHHBIMHU JIATYMKAMHU:
(yaennueckast)

Hatuuk pH ¢ auanazonom uzmepenus He yxe deM ot 0 1o 14 pH

JlaTunk BBICOKOH TeMIepaTyphl (TEpMONAapHBIi) C TMara30HOM H3MEPEHHSI HE YKe




geM oT -100 mo +900C

JlaT4uK 3IeKTpOnpOBOAMMOCTH C IUAaNa30HaMu u3MepeHus He yxe ueM ot 0 1o 200
MKCwMm; ot 0 1o 2000 MxCwm; ot 0 go 20000 MmxCwm

I[aTIII/IK TeMnepaTprI HHaTHHOBLIfI C AuariasoHoOM I/I3MepeHI/IH HC y>1<e YeM OT '30 pa(o)
+120C

OtaenbHbIC qaTYUKU:

JaTuuk onTuyeckoi mioTHOCTH 525 HM AKceccyapsl:

Kab6ens USB coennHUTENbHBIN

3apsiqHOe yCTpoicTBO ¢ kabenem miniUSB

USB Anantep Bluetooth 4.1 Low Energy

KpaTkoe pykoBoACTBO 10 SKCIUTyaTauy u@poBol 1abopaTopun
Hab6op nabopaTopHoii 0CHACTKH

[IporpamMmHoe obecrieueHne

Meronuueckue pekomenaanuu He Menee 40 pador

Hanuume pyccKos3I9HOTO caiiTa MoIeP KKH

Hanuuue BUAEOpOIMKOB.

ObecrieunBaeT BHITIOTHEHHE YKCIIEPUMEHTOB 110 TeMaM Kypca (pH3HKH.
Kommnekranus:
BecripoBoiHOM MyIBTHAATYHK 11O (GPU3KKE C 6-10 BCTPOCHHBIMH JATYHKAMHU:

HudpoBoii raTank TemnepaTypsl C TMana30HOM H3MEpEeHws He yxe ueM oT 20 110
120C

udpoBoit aT4rK aOCONMIOTHOrO IABJACHHS C AMANIa30HOM U3MEPEHHUS HE y)KE YeM OT
0 mo 500 xIIa

JlaT4rKk MarHMTHOTO TIOJIS C AWAITa30HOM M3MEpEHHS He yke uyeM oT -80 10 80 MmTn

JlaTurk HanpspKEHUS ¢ quarna3oHaMHu H3MEpeHHs He yoke 4eM oT -2 10 +2B ; ot -5 1o
+5B; ot -10 1o +10B; ot -15 10 +15B

Hudposas JaTumk Toka HE yke 9eM oT -1 mo +1A
MabOPaTOPMA | JTarauk aKcenepoMETp ¢ MOKA3aTeNAMH He MeHee deM: +2 g; +4 g; +8 g OTxenbHbIe 1 1w,
1o (pusnke ycTpoiicTBa:
(yaennueckas) | USB ocuusuiorpad He MeHee 2 Kanana, +/-100B Akceccyapsi:
Ka6ens USB coennHuTENbHBINH
3apsmHoe ycTpoiicTBo ¢ kabenem miniUSB
USB Ananrep Bluetooth 4.1 Low Energy
KoncrpykTop a1 npoBeaeHus SKCIEPUMEHTOB
Kpatkoe pykoBoICTBO 10 3KCIITyaTanuy mudpoBoii 1abopatopuu
[IporpammHuoOe obecrieueHme
Meroanueckue pekomernanuu (40 pador) Hamname
PYCCKOSI3BIYHOrO caiita nonnepxxkku Hammuue
BHJICOP OJIMKOB.
Hudposas ObecnieunBaeT NPOBEACHUE UCCIEN0BAHNA 1O (PYHKIIMOHUPOBAHHUIO YEIOBEUECKOrO
naboparopust | OpranmsMa. Kommekranus: becrpoBoHON MyIbTHAATINK 110 YHU3HONOTHH C 5-10
1o BCTpOeHHBIMU AaTunkamu: [laTank aprepuansHoro gasieHus (0...250 MM pr. cT.)
busnonorun Jatuuk mysnbca ¢ quamna3oHoM u3MepeHus He yxke 4yem ot 30 mo 200 yu/mMuH
(npopubHbIL JlaTuuk Temneparypsl Tena ¢ Juana3oHoM U3MEpEeHus He yxe ueM oT +25 no +40C | .
YPOBEHD) JlaTuuK 4acTOTHI ABIXaHUSI C AMAMa30HOM M3MEpEHHs He ke ueM oT 0 110

100 1iuKI0B/MHH

JaTuuk yckopeHus ¢ mokasatensimu £2 g; +4 g; +8 g OtaenbHble
yCTpONCTBa:!
Hatuux OKI' ¢ auanazonom u3mepenus He yxe yeMm ot -300 mo +300 mB)




Hatuuk pH ¢ auanazonom u3mepenus He yxe yeM ot 0 1o 14 pH

JaTuuk cuiomMep ¢ quana3oHoM u3MepeHus He yxke dem ot -40 mo 40 H Jatuux
OCBEILEHHOCTH C AMANa30HOM u3MepeHus He yxxe geM ot 0 1o 180000 nk
Akceccyapsl:

Ka6ens USB coemuHuTenbHBIN

3apsiqHOE yCTpoicTBO ¢ kabenem miniUSB

USB Anantep Bluetooth 4.1 Low Energy

KoHncTpykTop 11 mpoBeeHHst 3KCIIEpUMEHTOB

KpaTkoe pykoBoACTBO 10 SKCIUTyaTauy Mu@poBoi 1adopaTopun
[IporpamMmHoe obecnieueHre

Meronnueckue pekomenaanuu He menee 20 pabot Hamuuue pyccKosS3bITHOTO caiTa
noaiepkku Hanuure BUIEOPOIIMKOB.

Hudporas
nabopaTopus
O YKOJIOTHH

OO0ecrieunBaeT NIPOBEACHUE YICOHOI0 FKOJIOTHYECKOI0 MOHUTOPHUHTA
MHCTPYMEHTaJIbHBIMU MeTo/laMu. HaOop nmpuMensieTcs pyu N3y4eHHH 3KOIOTHH,
OMOJIOrMH, XUMHUH, Teorpaduu U MPUPOIOBEICHHS, a TAKKE JUIS WHIUBHIYaTbHBIX
HCCIICAJOBAaHUA U HpOCKTHOﬁ JACATCIIBHOCTH HIKOJIbBHUKOB.

Komnnexranus: becripoBogHON MyIbTHAATYHUK O IKOJIOTMYECKOMY MOHUTOPHUHTY C
8-10 BCTpOCHHBIMH JaTYNKAMHU:

JlaTurK HUTPaT-UOHOB

JaTumk XJI0puI-MOHOB

Hatuuk pH ¢ aunanazonom m3mepenus He yxxe gem ot 0 1o 14 pH

JaTunk BiaxkHOCTH ¢ nuamnazonom uamepenwus 0...100%

JlaT4rK OCBENIEHHOCTH ¢ TUaIa3oHoM m3MepeHust He yxe ueM oT 0 mo 180000 mk
JaTtuuk Temmeparyphl ¢ qUana3oHOM W3MEpPEHHs He yxke 4eM oT -20 1o

+140C

JlaT4rK SIIEKTPOIPOBOANMOCTH C IHAITa30HaMH U3MepeHus He yxe geM ot 0 10 200
MKCM; ot 0 10 2000 MxCwm; ot 0 1o 20000 MxCwm

JlaTuuk TemMrepaTypbl OKpYyKarolieh Cpesl ¢ AUana30HoM U3MEPEHHUS He yiKe YeM
oT -20 o +50C OtaenpHbIe JaTYNKH:

Jlatumk 3ByKa ¢ QyHKIMEH HHTETPUPOBAHUS C TUANIA30HOM U3MEPEHUS YaCTOT HE
meHee yeM ot 50 ' mo 8 xI'm;

JaTuuk BIa)KHOCTH TIOYBHI C IMANIAa30HOM H3MEpEeHus He yke deM ot 0 110

50%

Hatuuk kucnopona ¢ auamnasoHoM uzMepenus ot 0 mo 100%

JlaT4uK ONTHYECKOM IJIOTHOCTH 525 HM

Jatuuk onruyeckoi mi1oTHocTd 470 HM

Jatauk TypOugmMerp ¢ quana3oHoM n3MepeHns He yxe gyem ot 0 7o 200 NTU
JaTuuk oKuCH yriepoa ¢ AuanazoHoM usMepeHus He yxke yem ot 0 no 1000 ppm
AKkceccyapsl:

Ka6ens USB coenmauTenpHbBIH (2 1IT.)

3apsiaHOe ycTpoicTBO ¢ kabenem miniUSB

USB Ananrep Bluetooth 4.1 Low Energy

CreprxeHb 1S 3aKpeTIeHUs JaTYNKOB B IITATHBE

Kpatkoe pykoBoICTBO 10 3KCIUTyaTariuy nudpoBoi 1aboparopun
[IporpamMmHoOe obecrieueHne

Meroaunueckue pekomenanuu He MeHee 20 padot

YnakoBka

Hanuuue PYCCKOA3BIYHOI'O caiita MMOAACPIKKHU, HAJITNMYUC BUJACOPOJIMNKOB.

1 m.




Mukpockon
nudpoBoit

Tun MuKpockona: OMONOrHY eCKHH

Hacaaxa Mukpockormna: MOHOKYJIsIpHas
Haznauenwue: naGopaTopHbIii

Meron nccnenoBaHus: CBETIIOE MOJIE
Martepuan ONTHKH: ONITHYECKOE CTEKIIO
YBenuueHne MUKpockona, kpat: 64 — 1280
Oxkymsiper: WF16x

O6bextuBsl: 4%, 10x, 40xs (IOATIPYKUHEHHBII)
PeBonbBepHast ronoBka: Ha 3 00bEKTHUBA

Tun nozxcBeTKu: 3epKajio Ui CBETOANO/
Pacrionosxenrie mocBETKU: BEPXHSSA U HIKHSSA
Marepuain kopiyca: METalll

[Ipenmernslit cronuk, MM: 90

Ucrounuk niuranus: 220 B/50 'y

Yucno Meramukcenen: 1

Ha6op OI'D no
XUMHNHN

B Habop BXomsT Bechl JlabopaTopHbie 3j1ekTpoHHbIe 200 I, CIMPTOBKA JlabopaTopHasi,
BOpOHKA KOHMYECKasl, MaJlouka CTeKIsTHHAs, mpobdupka [1X14 (10 mTyk), cTakan
BBICOKHI ¢ HocukoM BH-50 ¢ Merkoit (2 mTykn), HWIHHAP H3MEPUTENbHBIN 2-50-2
(CTEKNSTHHBIN, C MPUTEPTOM KPBIIIKOH ), IITATUB U1 TpoOupok Ha 10 rHE3A, 3aKuM
MPOOUPOYHBIH, IITATENb- JIOXKeUKa (3 MTYKH), HA00p (ITAKOHOB JIJIsl XpaHEHUS
pacTBOPOB U peakTUBOB (00beM ¢urakoHa 100 M1 - 5 KOMIUIEKTOB 10 6 IITYK, 00beM
(bmaxona 30 mu - 10 KOMIUIEKTOB 1O 6 IITYK), AJIHHP U3MEPUTENBHBIN C HOCHKOM
1-500 (2 mrykm), ctakaH Beicokuit 500 mut (3 mTykn), HAOOp epIiei I MBIThS
TTOCYJIBI (EPIII JUTSI MBIThSI POOHUPOK - 3 TITYKH, €PIT I MBIThS KOJIO - 3 MITYKH),
xanat Oenblit X/0 (2 WTYKK), IEPUaTKU PE3MHOBBIC XMMHUYCCKHE CTOWKHE (2 MITYKH),
OYKHM 3aIUTHBIC, GUIBTPEI OymMakasie (100 mTyk), roprouee mist cnupToBok (0,33 ).

B cocraB Habop BXOAAT peaKkTHBHI: aTIOMUHHIL, )KelIe30, CONSTHAs KHCIIOTa,
METUJIOpaHX, peHoIdTaIeHH, aMMHAK, IIEPOKCHI BOAOPOIa, HUTpAT cepedpa u
IpyTre; B O0IIeH CIIOKHOCTH - 44 pa3NMyYHBIX BEIECTB, UCMOIb3yEeMbIX IS
COCTaBJICHHSI KOMITJIEKTOB PEAKTHBOB IPH MTPOBEACHUN SK3aMEHAIIHOHHBIX
HKCTIEPUMEHTOB I10 KypCy MIKOIBHOH XUMUH.

1 mrr.

TexHogornyeckas HanmpaBJICHHOCTb

9.

O6pazoBaTenn
HBII
KOHCTPYKTOP
JUTS TIPAKTHKU
OJIOYHOTO
MIPOrpaMMHUPOB
aHUS C
KOMILICKTOM
JATYUKOB

PoboToTexnnyecknii HAOOp MpemHA3HAYEH I U3ydeHHUs OCHOB POOOTOTEXHUKH,
neraneil, y3JI0B 1 MEXaHU3MOB, HEOOXOJMMBIX TS CO3IaHUSI POOOTOTEXHUYECKUX
YCTpPOMCTB.

Habop npencrapnsier co60i KOMIUIEKT CTPYKTYPHBIX 3JIEMEHTOB, COEAUHUTENbHBIX
AJIEMEHTOB U DJIEKTPOTEXHUYECKUX KOMITOHEHTOB. Habop mo3Bomser cobupats (1
MIPOrpaMMHUPOBATh COOMpPaeMble MOJIENIN), U3 JIEMEHTOB BXOMSIINX B €r0 COCTAB,
MOJEIH MEXaTPOHHBIX U POOOTOTEXHUYECKUX YCTPOMCTB C aBTOMAaTU3UPOBAHHBIM
yIIpaBJICHUEM, B TOM YHCIIEC Ha KOJIECHOM X0y, a TaK e KOHCTPYKIHH, OCHOBaHHBIX
Ha MCIIOJIb30BAHUM NIepesay (B TOM YHCIIE YEPBAYHBIX U 3yOUaThIX), a TAK XKe
pBIYaros.

CBETOIMOAHBIN MaTPUYHBIA TUCILIEH ¢ OeJIol MOJCBETKONW Ha KOHTPOJLIEpe
KommuecTBo mopToB BBO/Ia/BRIBO/IA HA KOHTPOJLIEpE HE MeHee 6
KonnuectBo KHOIMOK HE MeHee 4

O611ee KOIMYECTBO JIEMEHTOB: He MeHe 520 mT., B ToM uuncie: 1)
MPOrpaMMHUPYEMBbIN OJIOK yIIpaBlIeHHs, KOTOPBIH MOXeET paboTaTh aBTOHOMHO H B
[TIOTOKOBOM PEXHUME;

2) CEPBOMOTOPBI
3) JIATYUK CHUIIBI

4) JaTYUK PacCTOSHHS

1 m.




5) NATYUK [[BETA
6) aKKyMyJIATOpHas 6aTapest

7) [TnacTUKOBBIC CTPYKTYPHBIC 3JIEMEHTHI, BKJIFOUast IepOpUPOBaHHBIC
3JIEMEHTBI: 0AJTKU, KyOUKH, OCH U BaJIbl, COSAUHUTEILHBIC SJIEMEHTBI K OCSIM ,
IIECTEPHHU, MPEIHA3HAYCHHBIC JIJIS CO3/IJaHUS YEPBSIYHBIX M 3yOUaThIX Tepenad,
COEMHUTENBHBIE U KPEIIEKHBIE DJIEMEHTHIL;

7) IlporpammHOe oOecrieueHre, HCIOIb3yeMoe I TPOrpaMMHUPOBAHHUS COOUPAEMBIX
POOOTOTEXHUYECKUX MOJICICH U YCTPOHCTB, TOCTYITHO JIJIsl CKAUMBaHUS U3 CETH
Hurepuer

10.

OO6pazoBaTens
HEIN HabOp

0 MEXaHHKE,
MeXaTpOHUKE
u
pOOOTOTEXHUK
e

Komruiekr IJIA U3Yy4CHUA OCHOB 3JICKTPOHUKU U pO6OTOTeXHI/IKI/I

Hab6op momkeH ObITh IpeHA3HAYCH YIS TPOBEACHUS YUEOHBIX 3aHATHH 11O
9JIEKTPOHUKE U CXEMOTEXHHUKE C IEIBI0 M3yUEeHHs HanbosIee pacpoCcTpaHEeHHOM
9JIEMEHTHOMN 0a3bl, IPUMEHSIEMON U HHKEHEPHOTEXHMYECKOTO TBOPUECTBA
yUanmxcsi ¥ pa3paboTku yueOHbIX Mojienel poooToB. Habop omkeH mo3BoIsSTh
yUaIuMCs Ha MPaKTHKE OCBOUTH OCHOBHBIE TEXHOJIOT MU TIPOEKTHPOBAHMUS
POOOTOTEXHIUECKMX KOMIUIEKCOB Ha TIPHUMEpPE YIeOHBIX MOJIeIei POOOTOB, a TaKKe
HU3YYUTHh OCHOBHBIE TEXHHYECKHE PEIIEHHs B 00JIACTH KMOSPHETHIECKUX U
BCTPaHBAEMBIX CHCTEM.

B cocraB KoMILIIEKTa JOJI?’KEH BXOIUTH Ha6op KOHCTPYKTUBHBIX 3JIEMCHTOB IJIA
cOOpKM MaKeTa MaHUITYJISIIIUOHHOTO POOOTA, KOMIUIEKT METATHYECKHX
KOHCTPYKTHBHBIX 3JIEMEHTOB IS COOPKH MakeTa MOOMJIBHOTO poOoTa u T.1. B coctaB
KOMIIJIEKTAa BXOOUT Ha60p OJICKTPOHHBIX KOMITIOHCHTOB JJI1 U3Yy4YCHUSA OCHOB
OJICKTPOHHUKHU U CXEMOTEXHHUKHU, a TAKKE KOMINJICKT IIPUBOJOB U JaTYMKOB PA3JIMYIHOI'O
TUMA ISl pa3pabOTKH POOOTOTEXHHUECKHX KOMIIIEKCOB.

B cocraB KoMIIIIEKTa JOJDKHO BXOAWUTH: MOTOPBI C SHKOACPOM - HE MCHEC 2HIT,
CEPBOITPHUBOJT OOIBIIION - HE MeHee 41T, CEpBONPHBOJ MBI - HE MeHee 21T,
WH(PAKPACHBIN TaTYiK - HE MeHee 31T, yIbTPa3BYKOBOM JaTUWK - HE MEHee 31T,
JATYVK TEMIIEPaTyphl - He MeHee 11T, JaTYUK OCBEIIEHHOCTH - He MeHee 11T, Habop
AJIEKTPOHHBIX KOMIIOHEHTOB (PE3UCTOPHI, KOHIEHCATOPHI, CBETOANOJIBI PA3ITUIHOTO
HOMHWHAJIA), KOMIUIEKT IMPOBOJIOB JIJIsl O€CcraeqHOoro MPOTOTHITUPOBAHUS, IIJ1aTa
0ecracyHoro MPOTOTHITMPOBAHMSI, AKKYMYJISITOP M 3apsIHOE YCTPOUCTBO, . B cocTas
KOMITJIEKTa JOJKEH BXOJUTH MMPOrPAaMMUPYEMbIN KOHTPOJLIEP, POrPaAMMHUPYEMBIH B
cpene Arduino IDE v aHaTOTHIHBIX CBOOOIHO PaCIIPOCTPaHIEMbIX cpemax
pazpabotku. [IporpaMMupyemblii KOHTPOJUIEp JAOJKEH 00J1aIaTh IOPTAMH JJIs
MTONKITIOYEeHUA TN(POBHIX U aHATIOTOBEIX ycTpoiicTs, nHTepdeticamu TTL, USART,
12C, SPI, Ethernet, Bluetooth nan WiFi.

B cocTaB KoMIIIeKTa JOMIKEH BXOAUTh MOy Ib TEXHUYECKOI'O 3PEHUS,
MIPECTABIIAIONINI COO0I BEIYUCIUTENFHOE YCTPOHCTBO CO BCTPOSHHBIM
MHUKPOITPOI[ECCOPOM (KOJI-BO sIAEp - He MeHee 41T, yactora sapa He meHee 1.2 [T,
oobpem O3V - He meHee 512M6, 00beM BCTpOSHHOM naMsTh - He MeHee 81°0),
HWHTErPUPOBAHHON KaMepol (MaKCUMaJIbHOE pa3pelIeHre BUACONOTOKA,
niepenaBaemoro o naTepdeiicy USB - He Menee 2592x1944 en.) u ontuyeckoit
cucteMoil. Moaynb TEXHUYECKOro 3peHuUsl AOJDKEH 00J1a1aTh COBMECTHMOCTBIO C
Pa3TUYHBIMH ITPOrPAMMHUPYEMBIMHA KOHTPOJUIEpAMH C IIOMOIIbI0 HHTepdeiicoB - TTL,
UART, I2C, SPI, Ethernet. Moaymb TeXHHYECKOT'0 3pEHUS TOKEH UMETh BCTPOSHHOE
porpaMMHoe oOecriedeHrne Ha OCHOBE ONepallMoOHHOI cucteMbl Linux, mo3Bossioriee
OCYLIECTBIIATH HACTPOMKY CHCTEMbI MAIIMHHOTO 00y4Y€eHHsI apaMeTPOB HEHPOHHBIX
cereil U1 0OHapyXeHUs1 OObEKTOB, ONPEAEIECHHS X MAPAMETPOB U JAJIbHEHIIeH
HJCHTU(DUKAIIHH.

Kommiekt nomxen obecriednBaTh BO3MOXHOCTD H3y4EHHS OCHOB pPa3paboTKu
MIPOrpaMMHBIX U annapaTHbIX KOMIUIEKCOB MH)XXEHEPHBIX CHCTEM, PEILIeHHH B cdepe
"NuTepHer Bewiel", a TakKe pelIeHU B 006J1acTd poOOTOTEXHUKH, HCKYCCTBEHHOTO
WHTEJJIEKTa U MAIIMHHOTO O0Y4EHHsI.

1 mrr.




Vuebuslit p060T-MaHI/IHyJ'I$ITOp npeaHasHavcH JJIs1 OCBOCHU OGy‘IaIOHII/IMI/ICH OCHOB
pO6OTOTeXHI/IKI/I, JJI IIOATOTOBKH 06y11a101111/1xc51 K BHCAPCHUIO U MOCIICAYIOIIEMY
HCIIOJIB30BaAHUIO pOGOTOB B IPOMBIIIIJICHHOM ITPOU3BOACTBE.

KomuuectBo ocelt pob0oTa MaHUITYISATOPA - YETHIPE.

[lepemerieHre THCTPYMEHTA B IIPOCTPAHCTBE IO TPEM OCSM JIOJKHO YIPaBIAThCS
[IaroBbIMU JBUraTeNsIMU. HampspkeHue muTaHus MaroBbIix JABUTaTenci He oonee 12
B.

CepBoaBUTATENb YSTBEPTON OCH JOJKEH 00CCIICUMBATh IOBOPOT HHCTPYMEHTA.
Yron noBopoTa MaHUITYJIATOPa HA OCHOBAHUU BOKPYT BEPTUKAILHON OCH HE MEHEe
180 rpamycos.

st onpeneneHus NoJ0KEHNUs MAHUITYJITOPa IPU [TOBOPOTE BOKPYT BEPTUKAIBHOU
OCH JIOJDKEH MCIIOIBb30BATHCS YHKOAEP.

Yron noBopoTa 3aHero mieda MaHumysitopa He MeHee 90 rpaaycos.

Yron moBopoTa nepeaHero mieda Mmanumnyasatopa He meaee 100 rpamycos. s
OIpe/IeTICHHUs TIONOXKEHHSI 33]THETO U [TEPETHEro Mmiied MaHUITyJISTOpa JOJKEeH
HCTIONIB30BATHCS THPOCKOII. Y TOJ TOBOPOTA IO YeTBEPTOi ocu He MeHee 180
TpajycoB.

JomxHa ObITh BO3MOXKHOCTH OCHAIIIEHUS] CMEHHBIMH HacaJikaMu (HarlpuMep,

YerbpéxoceBo
. N JepKaTeb KapaHaalia wid ¢iomMactepa, IPUcocka ¢ CEPBOIBUraTEIIEM,
i yueOHbIit MeXaHMYECKOe 3aXBATHOE YCTPOMCTBO ¢ CEPBOJIBUIATENEM, YCTPOMCTBO JUIs JIa3epHOi
pobort- TPaBUPOBKH FIIA YCTPOUCTBO Jytst 3D-mrewaTmn).
11. | MaHMyIATOP | JomkHa GbITh BO3MOKHOCTB TIOJKIIOUEHHS JIONOMHUTEIBHBIX YCTPOHCTB (HaIpuMep, 1 .
C MOJYJIbHBIMU | TpaHCTIOPTEpa, Peabca IS IepeMEIIeHUs po0oTa, MyJIbTa YIIPABJICHUS THUTIA
CMEHHbBIMH JOKOWCTHK, KaMephl MAITMHHOTO 3PEHUS, ONITHYECKOTO AaTINKA, MOTYIIS
HACAKAMH OecIpOBOIHOTO JOCTYTIA.
PoGoT-MaHUITYIISITOP TOMKEH 00eCIeYnBaTh MepeMEIIeHUE HACAIKH B TPOCTPAHCTRE,
AKTHBAITIIO HACAJKH, BO3SMOKHOCTD TIOJTYUEHHUS CUTHAIOB OT KaMEPhl M TaTUYHKOB,
BO3MOYKHOCTD YIIPABJICHHSI TOTIOTHUTEEHBIMU YCTPOMCTBAMH.
Martepuan kopiyca — anoMuHui. JJuamerp pabodeii 30HbI (0€3 yueTa HABECHOIO
HHCTPYMEHTA U ueTBepToi ocu) He MeHee 320 mM. UnTepdeiic monkmouenus — USB.
JlomkeH nMeTh BO3MOKHOCTh aBTOHOMHOM paOOTHI M BHEITHETO YITPaBJICHHUS.
Ypanstomuit KOHTPOILIEp TOJKEH OBITh COBMECTHM cO cpemoit Arduino.
Ypasmstomuii KOHTPOIIEP COBMECTHM CO CpeAoi IporpaMmmMupoBanus Scratch, u
SI3BIKOM TIporpamMmupoBanus C.
Jomken obecrieanBaTh IMOBOPOT IO TIEPBBIM TPEM OCSM B 3aJaHHBIN YTOJI U Ha
3aJ]aHHBIA YTOJI, IOBOPOT IO YETBEPTOM OCHU Ha 3aJaHHBIN yrojl, ABUKEHUE B
koopauHathl X, Y, Z, mepeMellieHre Ha 3aJaHHOE pacCTOsSTHUE 10 KoopauHaTtaMm X, Y,
Z, mepenavy JaHHBIX O TEKYIIEM MTOJIOKEHUH YTIIOB, Tepeady HaHHBIX O TEKYIIHX
KOOpAMHATaX HHCTPYMEHTA.
JlomkeH noiep>KuBaTh IepeMeIeHle B IEKapTOBBIX KOOPAMHATAX U yTiaX IOBOPOTa
OCel, € 3aJJaHHOI CKOPOCTBIO U yCKOpeHueM. THumbl nepeMenieHuil B JeKapTOBbIX
KOOpAWHATAX: IBIKEHUE TI0 TPAEKTOPHH, IBIKEHUE TI0 TIPIMON MEXIY IBYMS
TOYKaMH, TIEPENPHITUBAHNE U3 TOYKH U TOUYKY (TIepeHOC 00BEKTa).
OO0pazoBaTenbHBI KOMILIEKT JIOJDKEH OBITH MpeHa3HAueH JIIsl H3yUeHUS

Obpasoarenb POOOTOTEXHUYECKUX TEXHOJOIHH, OCHOB MH(OPMALIMOHHBIX TEXHOJIOTUH U

HBI HA0Op JUTSA | TEXHOJIOTUW MPOMBIIUIEHHON aBTOMATH3aIlNH, & TAK)KE TEXHOJIOTHI

M3yUCHHS MIPOTOTUTTUPOBAHUS U aJYIATUBHOTO ITPOM3BOJICTBA.

MHOT'OKOMIIOHE B cocTaB komImiekTa JOJIZKHO BXOJUTh:

12 HTHBIX 1) WHTennekryanpHBIN CEPBOMOAYIB C MHTETPUPOBAHHOW CHCTEMOI
" | pobororexHny | YIpaBICHUS, MO3BOJISIONIEH 00BENUHSATE CEPBOMOIYIH JIPYT C APYTOM IO 1 mrr.

eCKHX crcTem | MOCICAOBATEIBHOMY uHTepdeiicy - He MeHee OIIT;

u 2) PoboToTexHnyeckuii KOHTPOIUIEP MOYIBHOTO THITA, PEICTABIISIONINI OO0

MAHHITYJISIHIO OJTHOIIJIATHBI MHKPOKOMITBIOTEP C ONEPAIMOHHON crcteMol Linux, o0beIuHEHHBIH ¢

HHBIX pOOOTOB

HepH(i)epHﬁHLIM KOHTPOJUICPOM C IMMOMOIIBIO IJIATHI paCHINPCHU .
PoboTorexH1UeCKUiA KOHTPOJUICP AOJDKCH YAOBJICTBOPATH TECXHUYCCKUM
XapaKTCPUCTHUKAM: KOJI-BO SAACP BCTPOCHHOI'O




MHUKPOKOMITBIOTEPA - He MeHee 4, TaKTOBast 4acToTa sapa - He meHee 1,2 I'T', o6bem
O3Y - ve menee 512 M6, nanmuue unrepdeticos - SPI, 12C, 125, TTL, UART, PWM,
M poBBIE U aHAJIOTOBBIE MTOPTHI IS MOJKIIOYEHUS] BHEITHUX YCTPOMCTB, a TAKXKe
WiFi unu Bluetooth 1st KoOMMyHHKAITMH CO BHEIITHUMH YCTPOHCTBAMHU.
PoGororexnnueckuii KOHTpOIIIEp AOMKEH 00eceuuBaTh BO3MOKHOCTh
MPOrpaMMHUPOBAHUS C TOMOLIBIO cpeAcTB s13bIkoB C/C++, Python u cBoboaHO
pacnpoctpansiemoii cpenbl Arduino IDE, a Takke ynpasiieHUsT MOACTIMEU
POOOTOTEXHIUUECKHX CUCTEM C MOMOIIBI0 cpensl ROS.

3) BrruucnuTenbHbI MO CO BCTPOSHHBIM MHUKPOKOHTPOJIJIEPOM - HE MEHEe
lmr. BeraucnuTenbHbIid MOAYIb TOJDKEH 001a1aTh BCTPOCHHBIMU IIU(POBBIMU
MOpTaMu - He MeHee 12T U aHaIoTrOBBIMU MTOPTaMH- He MeHee 12miT.
BrruucnuTenbHbIi MOIYIb JOJKEH 00J1aaTh BCTPOSHHBIM MOIYJIEM OecrpoBOIHON
cBsi3u Trna Bluetooth u WiFi st co3manus annmapaTHONPOrpaMMHBIX pEIIeHUH 1
"'YMHBIX/CMapT"-yCTPOMCTB s pa3paboTKy pemennit "MHaTepHeT Bemeit".

BbruuciauTenbHbIA MOIYIb TOJDKEH 00J1a1aTh COBMECTUMOCTbIO C repudepuitHbIMU
IaTaMHy Ui OAKII0YeHud K cety Ethernet v moax/IroueHyst BHENIHEN CUIIOBOMU
Harpy3KH.

4) Moynb TEXHHYECKOTO 3pEHHsI, TIPEICTABISIOMNI co00l ycTpolicTBO Ha Oaze
BBIYUCIIATENBHOIO MUKPOKOHTPOJIEPA U UHTErPUPOBAHHON KaMepBhl,
olbecrieunBaloliee pacrno3HaBaHue MPOCTEHINX N300paKeHUI Ha MOJTyJIE 3a CHET
COOCTBEHHBIX BBIYMCIUTENLHBIX BO3MOKHOCTEN - HE MEHEE 1I]_IT, MOJIYJ'[B
TEXHUYCCKOI'O 3pCHUS JOJIKCH o0ecrieunBaTh BO3MOKHOCTH OCYHIECTBJIATH HaCTpOfIKy
3KcIo3uimy, bananca 6emoro, HSV cocrapnsronux, miomaan o0HapyKHBaeMOi
obnacTu U300paKeHusl, OKPYTIIOCTH OOHAPYKUBaEMOK 00IacT U300paKeHusl,
MoJIOKeHUEe 00HAPYKUBAEMBIX 00JIacTell OTHOCUTENBHO JIPYT Jpyra

Moynb TEXHHYECKOTO 3pEHHS JIOJKEH UMETh BCTpOeHHbIe HHTepdeiick - SPI
UART, I2C unmu TTL m1st KOMMyHUKAITFH IPYT C IPYTOM HITH BHEIITHIMH
YCTPOUCTBAMH.

5) KoMmmuiekT KOHCTpYKTHBHBIX 3JIEMEHTOB U3 METaIa s COOPKH MOAENN
MaHUTYJSTOPOB - HE MeHee 11iT;

Komriekt smeMeHToB Juisi cOOpKH BaKyyMHOTO 3aXBata - He MeHee 11mT.
O0pa3oBaTeabHBIA POOOTOTEXHUYCSCKHI KOMILIEKT JOKEH CoJepKaTh Habop
OMOIMOTEK TPEXMEPHBIX MOJIeIIeH ISl MPOTOTHITUPOBAHS MOJETIed MOOMITBHBIX U
MaHUIYJSIHOHHBIX pOOOTOB Pa3IMYHOrO THIIA. B cOCTaB KOMILIIEKTA JIOIKHBI
BXOJIUTh MHCTPYKIIMH U METOJNYECKUE YKa3aHUs 10 pa3paboTKe TPEXMEPHBIX
MoJieNie MOOHITBHBIX POOOTOB, MAHHUITYJISIIHOHHBIX POOOTOB C Pa3TMYHBIMH THIIAMH
KHHEMATUKH (yIJIOBasi KHHEMATHKa, IJIOCKO-TIapaljieibHas KHHEMAaTHKa, JIeNbTa-
kuHemaTnka, SCARA wnm peiuakHast KHHeMaTHKa, miaTdopma CtroapTa v T.I1.).
O0pazoBaTebHbBIN POOOTOTEXHUYECKUN KOMIUICKT JIOJIKEH COIePIKaTh HHCTPYKIUH
MO MPOCKTUPOBAHUIO POOOTOB, HHCTPYKIIUU M METOJIKH OCYIIECCTBICHUS
WHXCHEPHBIX PACUCTOB MPHU MPOCKTUPOBAHUH (PacUeThl HATPY3KA U MOMCHTOB,
pacuer MOIIHOCTH MPUBOIOB, pacyeT MapaMeTPOB KHHEMATHKH U T.I1.), HHCTPYKIHH
MO Pa3pabOTKe CHCTEM YIPABJICHHSI U MPOrPAMMHOTO 00ECTICUeHYsI TS YIPaBICHUS
po0OTaMU, HHCTPYKIIMU ¥ METOUKH TI0 pa3pabOTKe CUCTEM YIPABICHUS C
3JIEMEHTaMH UCKYCCTBEHHOIO MHTEIUICKTa U MAIIIMHHOTO 00 yUYeHUS.

13.

Hoyt0yxk

dopm-hakTop: HOYTOYK;

Kectkas, HeOTKIIFOUaeMasi KJIIaBHaTypa: HAJINIHE;
Pycckas packiaika KaBHaTyphl: HAIAYHE,
Huaronans 3xpana: He MeHee 15,6 n11oiMoB;

Pazpemienue sxpana: e menee 1920x1080 nukceneit; KomuyectBo siaep npoieccopa:
He MeHee 4;

KomuuecTBo MOTOKOB: HE MeHee §;
bazoBas TakroBas yactora mpoueccopa: He meHee 1 [T

MakcumanbHasi TAKTOBAs 4acToTa mnpoieccopa: He Menee 2,5 I'T;

1 mT.




Kam-mamsite miporieccopa: He MeHee 6 MoOaliT;

O6beM ycTaHOBIEHHOH ornepaTuBHON naMsaTu: He MeHee 8 ['0aiiT; O0bem
MO /ICPKMUBAEMON OMEPAaTUBHOM MaMSATH (11 BO3SMOXKHOCTH PacLIMPEHUs): HE MeHee
24 T'0aiT;

O0nem Hakonutens SSD: ue menee 240 I'0aiiT;
Bpems aBToHOMHOI# paboThI OT OaTapen: He MeHee 6 4acoB;

Bec HoyTOyKa ¢ yCTaHOBIIGHHBIM aKKyMyJsiTopoM: He 6omnee 1,8 kr; Buemnmii
untepgeiic USB crannapra He Huxe 3.0: HE MEHee TpeX CBOOOTHBIX;

Buemnwmii nntepgeiic LAN (ucmonb30BaHUE TEPEXOTHUKOB HE IPEAYCMOTPEHO):
HaJIn4ue;

Hanuuue Monyielt u nHTEpQElcoB (UCIOIB30BaHUE MTEPEXOJHUKOB HE
npexycMmorpeno): VGA, HDMI;

BecnipoBonnas cBsizp Wi-Fi: Hanuuaue ¢ nomnepxxkoii ctanaapra IEEE
802.11n umm coBpeMeHHEE;

Web-kamepa: Hanmuuue;

ManunymsaTop "MbIIb": HAIWYKE;

[IpemycranoBiieHHAs ONlEPAllMOHHAS CUCTEMA C TPaUUECKUM IOJIb30BATEIbCKUM
naTepdeiicoM, odecreunBaronias paboTy paclpoCTPaHEHHBIX 00Pa30BATENBHBIX U
OOIITECUCTEMHBIX TIPIIOKCHU: HATHYHE.




