NMPO®UNbHbLIA KOMNNEKT OBOPYAOBAHUA
(EctecTBeHHOHay4yHasa HaNPaB/AEHHOCTD)

HaumeHoBaHMe 000py/AOBaHHUS

KpaTkune npuMepHble TEXHUYECKHE XAPAKTEPHCTHKH

KoanvecTBo equnun ans
Npo(uJILHOr0 KOMILIEKTA
(MaJIOKOMILJIEKTHbIE
o0meo0pasoBaTebHbIE
OpraHu3auuu), e. u3M.

[{udposast naGoparopusi Mo 6GHMOIOTUN
(yueHnueckas)

ObecnieunBaeT BHINOJIHEHKE JTAOOPATOPHBIX padOT Ha YPOKax 1Mo OMOJIOTUU B
OCHOBHOH 1IIKOJIE M IPOEKTHO-UCCIIEI0BATENbCKOM IEATEIbHOCTH yUYaluXCsl.
KommekTanus: becipoBoiHON MyIBTHAATYHK 1O OMOIOTHH C 6-10
BCTPOCHHBIMU JIaTUUKAMMU:

JlaTunk BraxkHocTH ¢ auana3zonoM usmepenus 0...100%

JlaTunK OCBEILIEHHOCTH C JUara3oHOM U3MepeHus He yxe 4eM ot 0 10
180000 nx

Jlatunk pH ¢ auanaszonom u3Mepenus He yxe yeM ot 0 1o 14 pH

JlaTyrK TeMIepaTypsl ¢ IMana3oHoOM U3MepeHHs He yxe ueM oT -20 10
+140C

JlaTurK 371EKTPONPOBOMMOCTY C THAra30HaMU H3MEpPEeHHs He yxe ueM oT 0
o 200 MxCwm; ot 0 10 2000 MxCwm; ot 0 o 20000 MxCwMm

JlaTurk TemrepaTypbl OKpY Karomiel Cpesibl ¢ IUana3oHOM U3MEPEHUs He
yke uem ot -20 go +40

AKceccyapsl:

Kabens USB coennHuTenbHBIIM

BapsiiHoe ycTpoicTBo ¢ kabeaem MiniUSB

USB Ananrep Bluetooth 4.1 Low Energy

KpaTkoe pyKoBOJICTBO 110 3KCIUTyaTaluu HU(PpoBoii 1adopaTopuu
[udpoast BuaeoKamepa ¢ METAJNTMYECKUM IITATUBOM, pa3pelieHue He
menee 0,3 Mnukc

[TporpamMHoOe obecrieueHue

Metoauueckue pekomeHaanuu e menee 30 pador

YnakoBka




HaumeHoBaHHe 000py/10BaHMA

KpaTkune npuMepHble TEXHUYECKHE XaPAKTEPHCTHKH

KoJsnuecTBo eqmHuI 1151
Npo(uIbLHOr0 KOMILIEKTA
(MaJIOKOMILJIEKTHbIE
o0meo0pa3oBaTeIbHbIE
OpraHu3anuu), ei. u3M.

Hanyuane PYCCKOA3BIYHOI'O caiita MNOAACPKKH, HATMIMUEC BUACOPOJIMUKOB.

[ludposas naboparopust 0 XUMHUH
(yueHnueckas)

ObecnieunBaeT BHIOTHEHUE TA0OPATOPHBIX paOOT 110 XMMHHU Ha YPOKAaX B

OCHOBHOM IIKOJIE B HpOeKTHO-HCCHeHOBaTeHLCKOﬁ ACATCIIBHOCTH y4allluXCs.

Komrutekrarusi:

becripoBOIHOI MyIBTUIATUUK 11O XUMHHU C 4-Msl BCTPOSHHBIMU JIaTYHKAMHU:
JlaTuuk pH ¢ quanasonom n3mepenus He yxe uem ot 0 1o 14 pH

JlaTunk BBHICOKOH TeMIiepaTypbl (TEpMOIapHbBIN) ¢ TUAa30HOM HU3MEpPEHHS
He yxe gyem oT -100 go +900C

JlaTuuK ANEKTPONPOBOAMMOCTH C AHAara3oHaMH U3MepeHus He yxe ueM oT 0
10 200 MxCwm; ot 0 10 2000 MxCwm; ot 0 0 20000 MxCMm

JlaTuuk TemmepaTyphl IUIATUHOBBIN € AMANa30HOM U3MEPEHHUS HE YKE YeM
ot -30 1o +120C

OTaenbHbIE TaTYNKU:

JlaT4MK ONTUYECKOM TIOTHOCTH 525 HM

AKCecCyaphl:

Kabens USB coenmnanTEILHBIN

BapsiiHOE yeTpoiicTBO ¢ kabeaem MiniUSB

USB Ananrep Bluetooth 4.1 Low Energy

KpaTkoe pyKoBOJCTBO IO dKCILTyaTanuu nudpoBoii 1adbopaTopuu

HaGop nabopatopHoii OCHACTKH

[TporpamMHoOe obecrieueHue

MeTtonuueckne pekomeHaanuu e menee 40 pador

Hamumne pyccKosS3pIYHOTO CaiiTa MOIePIKKI

Hanuuue BUaACOpOIMKOB.




HaumeHoBaHHe 000py/10BaHMA

KpaTkune npuMepHble TEXHUYECKHE XaPAKTEPHCTHKH

KoJsnuecTBo eqmHuI 1151
Npo(uIbLHOr0 KOMILIEKTA
(MaJIOKOMILJIEKTHbIE
o0meo0pa3oBaTeIbHbIE
OpraHu3anuu), ei. u3M.

[ludposas naboparopus no pusuKe
(yueHnueckasi)

O0ecrieynBaeT BHINIOJHEHHUE IKCIIEPUMEHTOB IO TeMaM Kypca (pU3UKH.
Kommuekranms:

becripoBoIHOI My IbTUIATUHK 110 (PU3UKE C 6-10 BCTPOCHHBIMH JTaTYUKAMHU:
[{1dpoBoii JATYMK TEMITEPATyPHI C TUATA30HOM HU3MEPEHUS HE Y)KE YeM OT -
20 no 120C

[{ndpoBoii JaT9rK aOCOFOTHOTO JIABJICHUS C IUANIa30HOM U3MEPCHHUS HE
y>ke yem ot 0 1o 500 xIla

JlaTuuk MarHUTHOTO TTOJIS C JMAIa30HOM U3MEpeHHsI He yxke uyeM ot -80 10
80 MmTn

JlaTyrK HanpsHKEHUS C JUara30HaMu H3MEPEHUs He yKe YeM OT -2 110 +2B ;
oT -5 1o +5B; ot -10 mo +10B; ot -15 1o +15B

JlaTunk Toka He yxe uem oT -1 10 +1A

JlaTunk akceaepoMeTp ¢ MoKazaTeIsIMU He MeHee yeM: +2 (; +4 g; 8 g
OTaenbHbIE yCTPOMCTBA:

USB ociorpad He Menee 2 kanaina, +/-100B

IAKCECCYaphl:

Ka6ens USB coennHuTenbHbIM

BapsiiHoe ycTpoicTBo ¢ kadbeaem MiniUSB

USB Ananrep Bluetooth 4.1 Low Energy

KOHCTpYKTOp JIJIs IIPOBEICHUS SKCIIEPUMEHTOB

KpaTkoe pyKoBOJCTBO IO dKCIUTyaTanuu nudpoBoii 1adbopaTopuu
[IporpammHOe obecrieueHre

Metonnueckue pekomenaauu (40 pador)

Hanuue pyccKos3pIMHOTO caiiTa MOIIEPKKH

Hanuune BUI€OPOIHUKOB.

HoytOyk

dopm-akTop: HOYTOYK;

2 IIT.




HaumeHoBaHHe 000py/10BaHMA

KpaTkune npuMepHble TEXHUYECKHE XaPAKTEPHCTHKH

KoJsnuecTBo eqmHuI 1151
Npo(uIbLHOr0 KOMILIEKTA
(MaJIOKOMILJIEKTHbIE
o0meo0pa3oBaTeIbHbIE
OpraHu3anuu), ei. u3M.

DKecTkasi, HeOTKIIIOUaeMasi KJlaBuaTypa: Halu4ue;

Pycckas packiaika KJIaBuaTyphl: HAIUYHE,

Jnaronans 3kpaHa: He MeHee 15,6 mroitmMoB;

Pa3pemienue skpana: He MeHee 1920x1080 nukceneii;

KomuuecTBo sifiep npoiieccopa: He MeHee 4;

KonudecTBO NOTOKOB: HE MeHee 8;

bas3oBas TakToBas yacToTa mporeccopa: He menee 1 [T
MakcumalibHasi TAKTOBas 4acToTa npoieccopa: He meHee 2,5 I'T';
Kami-namste mporeccopa: He MeHee 6 MOaiir;

O0beM yCTAaHOBJICHHOMW ONIEPAaTUBHOM NaMsTH: He MeHee 8 [0aiiT;
O0beM MoaAepKUBAEMOM ONEPATUBHOM MaMATH (JIJ1s1 BO3MOKHOCTH
pacipenus): He MeHee 24 ['0aidr;

O0bem Hakonutens SSD: He menee 240 I'0aiiT;

Bpewmst aBTOHOMHOU paOboOThI OT OaTapeu: He MeHee 6 4acoB;

Bec HOyTOyKa ¢ yCTaHOBIEHHBIM aKKyMyJsiTopoM: He Oonee 1,8 kr;
Buemmnuit natepdeiic USB cranmapra He Hmke 3.0: HEe MeHee Tpex
CBOOOIHBIX;

Buemnuii nuatepderic LAN (ucnonp3oBaHue NepexoJHUKOB HE
[PEeyCMOTPEHO): HATNYHE;

Hanmaune momyneit u uaTepdeicoB (MCIOIB30BaHNUE TTEPEXOTHIUKOB HE
npenycmoTpeno): VGA, HDMI,

becnipoBoanas cesi3s Wi-Fi: Hanmnure ¢ moanep:kkoi cranmapra IEEE
802.11n wiu coBpeMeHHee;

\Web-kamepa: Hannuue;

ManumyasTop "MbIlIb": HATUYKE,

[IpeaycTranoBiIeHHAs ONEepaIlMOHHAsI CUCTeMa ¢ TpauuecKum
MOJIb30BaTENIbCKUM UHTEp(elicoM, obecrieunBatomias paboTy

ACIpPOCTPAaHEHHBIX 00pa30BaTEIbHBIX M OOIECUCTEMHBIX MPUIOKEHHN:




HanmeHoBaHue o0opyaoBaHus

KpaTkune npuMepHble TEXHUYECKHE XAPAKTEPHCTHKH

KoJsnuecTBo eqmHuI 1151
NpouIbLHOr0o KOMILIEKTA
(MaJIOKOMIIJIEKTHbIE
o0meo0pa3oBaTeIbHbIE
OpraHu3anuu), ei. u3M.

HaJIN4HC.

M®Y (npuHTEp, CKaHEP, KOIHD)

Tun ycrpoiictBa: MOV (pyHKIMM nedaTH, KONMUPOBAHHS, CKAHUPOBAHHUS);
dopmar Oymaru: He MeHee A4;

[[BeTHOCTB: YepHO-OENBbIii;

TexHonorus nevaTu: Ja3epHas

MakcumanibHOe pazpemenue nedaru: He Mmenee 1200%1200 Touek;
Hurepdeiicer: Wi-Fi, Ethernet (RJ-45), USB.

1 .

[{udposas nabopatopusi 1Mo GMOIOTUN
(yueHHuueckasi)

ObecnieunBaeT BHIIOJIHEHKE JTA00PAaTOPHBIX padOT HAa YPOKax 1Mo OHMOJIOTUU B
OCHOBHOM IIIKOJIE ¥ IPOEKTHO-UCCIIEN0BATENBCKOMN IEATEIBHOCTH yYaIUXCSl.
KommnekTanus: becipoBoiHON MyIBTHAATYHK 1O OHOIOTHH C 6-F0
BCTPOCHHBIMU J1TaTUUKAMMU:

/laTunk BnaxkHocTu ¢ Auana3zoHoM uzmepenus 0...100%

JlaTunK OCBEIIEHHOCTH C TUana30HOM U3MEpPEHUs He yke ueM oT 0 1o
180000 nx

Jlatunk pH ¢ ananazonom u3mepenus He yxe yeM ot 0 1o 14 pH

JlaTymK TeMIepaTypsl ¢ IMana3oHoOM U3MepeHHs He yxe ueM oT -20 10
+140C

JlaTurK 31€KTPONPOBOMMOCTH C THara30HaMU H3MEpEeHHs He yxe ueM oT 0
o 200 MxCwm; ot 0 10 2000 MmxCwm; ot 0 o 20000 MmxCwMm

/laTunk TemmepaTypbl OKpy:KaroIllel Cpeibl C TMana30HOM N3MEPEHHS He
yoke uem ot -20 go +40

IAKceccyapsl:

Ka6ens USB coennHuTenbHBIM

BapsiiHoe ycTpoicTBo ¢ kabeaem MiniUSB

USB Ananrep Bluetooth 4.1 Low Energy

KpaTtkoe pyKOBOJCTBO IO AKCIITyaTanuu U@ poBoit 1abopaTopun

1 .




HaumeHoBaHHe 000py/10BaHMA

KpaTkune npuMepHble TEXHUYECKHE XaPAKTEPHCTHKH

KoJsnuecTBo eqmHuI 1151
Npo(uIbLHOr0 KOMILIEKTA
(MaJIOKOMILJIEKTHbIE
o0meo0pa3oBaTeIbHbIE
OpraHu3anuu), ei. u3M.

[ludpoBast Buaeokamepa ¢ METAJUIMYECKUM IITATUBOM, pa3pelieHne He
MmeHee 0,3 Mnoukc

[TporpamMHOe obecrieueHue

MeTtoauueckue pekoMenaauuu He Menee 30 padbot

YIakoBka

Hayimune pyccKOsI3bIYHOTO CaiiTa MOICP)KKU, HATHYHE BUACOPOJIUKOB.

[udposast maboparopusi o XUMUU
(yueHuueckasi)

O0ecrieunBaeT BEITOIHEHHE J'Ia60paT0pHBIX pa60T 10 XMMHUH HA YpPOKax B

OCHOBHOI1 IIIKOJIC B HpOCKTHO'HCCHGIIOBaTCHLCKOﬁ ACATCIIBHOCTH yYallluXCs.

Kommiexranus:

becnpoBOAHOM MyJTBTHIATYHK 110 XUMHU C 4-Ms BCTPOCHHBIMH JIaTINKAMHU:
Jlatunk pH ¢ ananazonom u3mMepenus He yxe yeM ot 0 1o 14 pH

JlaTuuk BBICOKOM TeMIiepaTypbl (TEpMONApPHBIiA) C 1Mana30HOM U3MEPEHUs
He yxe ueM oT -100 no +900C

JlaTurK 31€KTPONPOBOMMOCTY C JTUAra30HaMU H3MEpPEeHHs He yxe ueM oT 0
o 200 MxCwm; ot 0 10 2000 MmxCwm; ot 0 mo 20000 MmxCwMm

JlaTyrK Temreparyphl IUTATHHOBEIN ¢ AMana30HOM U3MEPEHHS HE YKe YeM
ot -30 1o +120C

OTaeabpHble JaTYNKU:

JlaT4rK ONTHYECKOH TUIOTHOCTH 525 HM

IAKceccyapsl:

Ka6ens USB coennHuTenbHBIM

BapsiiHoe ycTpoicTBo ¢ kabeaem MiniUSB

USB Ananrep Bluetooth 4.1 Low Energy

KpaTkoe pyKOBOJCTBO 10 3KCIUTyaTaluu HUQPpoBoit madoparopuu

HaGop ;1a60paTOpHOiIl OCHACTKH

[IporpammHOe obecrieueHre

Metonnueckue pekoMeHaauu He menee 40 pabot

Hanuue pyccKos3pIMHOTO caiiTa MOIEPKKH

1 mrr.




HaumeHoBaHHe 000py/10BaHMA

KpaTkune npuMepHble TEXHUYECKHE XaPAKTEPHCTHKH

KoJsnuecTBo eqmHuI 1151
Npo(uIbLHOr0 KOMILIEKTA
(MaJIOKOMILJIEKTHbIE
o0meo0pa3oBaTeIbHbIE
OpraHu3anuu), ei. u3M.

Hanyuane BUACOPOJIMKOB.

[udposast maboparopus 1no Gpusuke
(yueHuueckas)

ObecnieunBaeT BBINOJIHEHNUE KCIIEPUMEHTOB 110 TeMaM Kypca (GU3UKH.
Kommrexranus:

becnpoBOAHON MyJTBTHIATYHK 110 (PU3HUKE C 6-10 BCTPOCHHBIMH JTATYNKAMH:
[{1dppoBoOIi JATUUK TEMIIEPATYPHI C TUANA30HOM U3MEPEHUS HE YIKE YeM OT -
20 o 120C

[{udpoBoii JaTUUK a0COIFOTHOTO JAaBJICHUS C JUANa30HOM U3MEPCHUS HE
yke ueM ot 0 1o 500 xIla

JlaTYrK MarHUTHOTO IOJIS C IMANa30HOM U3MEpeHus He yxe yeM ot -80 110
80 mTn

JlaTynk HanpsHKEHUs ¢ JUara3oHaMu U3MEPEHUs He yKe YeM oT -2 110 +2B ;
oT -5 10 +5B; ot -10 mo +10B; ot -15 o +15B

/laTuuk Toka He yxe ueM oT -1 1o +1A

JlaTuuk akceaepoMeTp C MoKa3zaTelsIMu He MeHee ueM: +2 (; 4 ¢; £8 ¢
OTnenbHbIE yCTPOMCTBA:

USB ocuummiorpad He meHee 2 kanaina, +/-100B

AKCecCyaphl:

Ka6ens USB coemmanTenbHBINH

BapsigHOE yCTpoicTBO ¢ Kaberem mMiniUSB

USB Ananrep Bluetooth 4.1 Low Energy

KoHCTpYKTOp [Tl TPOBEAECHUS SKCIIEPUMEHTOB

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTaluu (P poBoii 1adopaTopuu
[TporpamMHoOe obecrieueHue

Metoanueckue pekomenaanuu (40 pador)

Hasmune pyccKosi3bIMHOTO caifTa MoUIep:KKU

Hanuue BUaeOpoInKoB.

1 .

[{udposas maboparopus mo

buznonoruu

O0ecrieunBaeT MpoOBEICHUE NCCIIEI0BAHUS MO (PYHKIIMOHUPOBAHUIO

UCJIOBCUYCCKOT'O OpraHmns3ma. KOMHJ’IGKT&HI/I}IZ BeCHpOBOILHOﬁ MYJIbTUAATYHK

1 mrr.




HaumeHoBaHHe 000py/10BaHMA

KpaTRne NMPUMEPHbLIEC TEXHUYECCKHE XaPAKTCPUCTUKH

KoandyecTBo equHUT 171
MPOQUILHOTO0 KOMILTEKTA
(MaJIOKOMILIEKTHbIE
o0meo0pazoBaTebHbIE
OpraHU3aNNm), €. H3M.

(mpo¢uIIbHBINA YPOBEHB )

o (pu3roIoruu ¢ 5-10 BCTPOSHHBIMU AaTYMKaMU: J[aTanuk
apTepuanbHoro aasieHus (0...250 mwm pr. CT.)

/laTunk mynbca ¢ AMana3oHoM u3MepeHus He yxke yem ot 30 g0 200
ya/MuH JlaTuuk TemmepaTyphl TeNa ¢ AUarna3oHOM U3MEpeHus He
yKe uem oT +25 1o

+40C

JlaTuuK 9acTOTHI IBIXaHUS C TUATIA30HOM M3MEPEHUS HE YKE UeM
ot 0 1o 100 nukII0B/MUH

JlaTuuk yckopeHus c rnokasarensmu +2 g; +4

0; £8 g OTnenbHbIE yCTPOMCTBA:

Jlatunk OKI' ¢ quanazoHoM uaMepenus He yxe uyem oT -300 1o
+300 MB) [latuuk pH c nuama3onom u3mepeHus He yxe yeM ot ()
o 14 pH

JlaTuuk cuoMep ¢ AMana3oHoOM U3MEpeHus He yxe 4yeM oT -40
10 40 H /laTunk OCBEIIEHHOCTH C TMana30HOM U3MEPEHUs He
yke yem ot 0 1o 180000 1k

AKCECCYaphl:

Kabens USB coennHuTenbHBbIIM

3apsiiHOe YCTPOMCTBO ¢ Kabernem

miniUSB USB Apnanrep Bluetooth 4.1

Low Energy Koncrpykrop mis

MPOBEJICHUS YKCIIEPUMEHTOB

KpaTtkoe pyKOBOJCTBO MO AKCILTyaTanuu Mu(poBoit

nmaboparopuu I[IporpamMmHoe obecriedeHre




[{udposas 1abopaTopusi MO SKOIOTHU

ObecnieunBaeT NpoBeIeHHEe y4eOHOTO AIKOJIOTHYECKOTO
MOHHUTOPUHI'a MHCTPYMEHTAJILHBIMU MeToamu. Habop
[MIPUMCHACTCA IPHU U3YYCHUN 3SKOJIOTHUH, 6I/IOHOFI/II/I, XHUMUH,
reorpaduu ¥ IPUPOIOBEICHHUS, & TAKXKE VISl MHIUBHAYaJIbHBIX

1 mrT.




