MarepuanbHo-TeXHUYECKas 6a3a

JUis co3aanus IeHTpa o0pa3oBaHMs €CTECTBEHHOHAYYHOM M TEXHOJIOrH4ecKkoi HampaBieHHocTel «Touka pocray B MBOY «bokcutoropcekas
cpenHss obmeodpa3oBarenbHast mKoma Ne3»0TpeMOHTHPOBAHBI U TIEPE0OOPYI0BaHbI KAOWHETHI: (PU3UKH, OMOTOTHH, XUMUAU ¥ HH()OPMATHKH.
M®Y (npunTep, cka"ep, konup) — 1 ex.;

Hoytbyxk-3 en.;

Mukpockon g poBoit — 2miT.
Hudposas nabopatopus no ¢pusmnke (ydeHHdeckas) — 3 1wiT.;

Hudpoas nadopaTopust mo XuMuu (yueHHuecKast) — 3 1L.;

Llndposas nadopaTopus mo OMonoruu (yueHuueckas) — 3 mr.;

Hudposas madopatopus o 6uonoruu (yaeHudeckas) — 3 mr.;

Hudpopas madopaTopus o GUIUOIOrUH (MPOPHIBHBIN YPOBEHbB) — 2 IIT.;

Iudporas 1abopaTopus MO IKOJIOTUH — 21IIT.

Kox no3unuu mo

TpeboBanus K QyHKIMOHAIBHBIM, TEXHHYESCKUM M Ka4eCTBEHHBIM XapaKTEPHCTUKAM (IKCIUTyaTallHOHHBIM
XapaKTepUCTHKAM) TOBapa

Ne oi/mt HammenoBanwne ToBapa
KTPY Enunnna n3mepenust
HanmeHnoBaHne XapakTepUCTHKU 3HaueHNE XapaKTEPUCTHKN
XapaKTEePUCTUKU
1 MrorodyskupmonansHoe 26.20.18.000- Texnonorus nedatu Onexrporpaduyeckas
yerpoiictBo (MDY) 00000069
I{BeTHOCTPH MeUaTn YepHo-Oenas
MaxkcumManbHBIH opMaT rmeyaTu A4
KonngecTBo neuaT CTpaHUIl B MECSII] > 20000 ITyka
Hanuuue ycrpolicTBa aBTONOgauM CKaHepa Ha
IInaHmeTHLIN,
Tun ckaHupoBaHUA .
IIpoTsiKHBIN
Crioco0 MOaKII0YEHUSA USB, Ethernet (RJ-45), Wi-Fi
CkopocTb yepHo-0enoii neyaru B popmare A4 o 90
ISO/IEC 24734, ctp/mMuH -
MakcumasbHoe pa3pelieHre YepHo-0eoii neyatu > 1200
110 Topr30oHTaNH, dpi -
MakcumasbHoe pa3pelieHre YepHo-0eloii neyatu > 1200
110 BepTHKaH, dpi -
CyMMmapHasi eMKOCTb JIOTKOB I10/1a4i OyMaru Juist
yMMap A y o >150 JIuct
reyaTu
CymMMapHas eMKOCTh BBIXOJHBIX JIOTKOB > 100 Jluct
O0BeM YCTAaHOBJICHHOM ONEPATUBHOM MaMSITH > 128 MerabaiT
MaxkcuManbHOE pa3pelieHne CKAHUPOBaHUS 110 > 1200
ropu3oHTaH, dpi -
MaxkcuManpHOE pa3pelieHne CKAHUPOBAHUS 110 > 1200
BepTHKaIH, dpi -
ITonnepxuBaemMas mpeenbHast MIIOTHOCTh OyMaru, > 150
/M2 ~
Hannune B KOMIIIEKTE ITOCTaBKU OPUTHHAIBHOIO Jla

CTapTOBOT'0 YEPHOT'0 TOHEP-KapTpUIKa




KonmuecTBo OpUrHHAIBHBIX YEPHBIX TOHEP-

noaxirodeHust K cet 220B B KOMIUIEKTE MOCTaBKU

KapTpHUDKEH (BKITIOYast CTApTOBBIN), >3 MTyka
HOCTaBJIIEMbIX C 000PYIOBaHUEM

Yacrora mporieccopa, > 600 Merarepig
Bpewmst BEIXo/1a mepBoro 4epHO-0eI0T0 OTIevyaTKa <8 Cekynna
CKOpOCTh CKaHMPOBAHUs, CTP/MHUH >20

Hammawe nrtepdeticaoro xademns mis

MOAKITIOYEHHS K KOMIIBIOTEPY B KOMILIEKTE Ha

IIOCTABKH

Hannune xa0enst aneKTpOnUTaHus s Jla

Kon mo3ummu no

TpeOoBaHMs K PYHKIMOHAIBHBIM, TEXHHYECKUM M KAYECTBEHHBIM XapaKTEPUCTUKAM (3KCIUTyaTallHOHHBIM
XapaKTEpUCTHUKaM) TOBapa

Ne/m | HammeHoBanue ToBapa
KTPY Enunnna uzmepenust
HanmenoBaHne XapaKTepHCTHKH 3HaucHNE XapaKTePUCTUKI
XapaKTePUCTUKH
1 Hoyt0yk 26.20.11.110- ®opm-daktop Hoyt6yk
00000165 Paspermienne sxpana Full HD

Tur mMaTpumb IPS
Pasmep auaronanu skpaHa >15.6 Hroiim (25,4 mm)
Bec <21 Kunorpamm
KonunuectBo siaep npoueccopa >4 [tyka
KonruecTBo NOTOKOB Ipolieccopa >38 ryka
8_(?31;@\4 K3III TIaMSITH TPETHETO YPOBHsI IpoLieccopa >6 MeraGaiir
Yacrora nporieccopa 0a3oBast >24 ['urarepig
MaKchanL}“mm o0wIMii ToAIep)KUBaeMbIi 00beM >3 uraGaiir
OlepaTHBHOMN MaMsTH
OO0mwmii 00beM YCTAaHOBJICHHOW ONEPATUBHOW AMSTH >8 I'uraGaiit
Tun onepaTUBHON NMaMATH DDR4
Bpemst OTKIIMKa MaTPHILIBI, MC <8
Emkocts Oatapen >44 Barr-uac
Bpemst aBToHOMHO# paboThI OT OaTapeu >6 Yac
KomuuecTtBo BcTpoeHHbIX B Kopiiyc moptoB USB 3.2 S
Gen 1 Type-A 24 Uryxa
KonmuectBo BecTpoeHHBIX B Kopiryc noptoB USB 3.2 S
Gen 1 Type-C z1 [lryxa
Tun unTepdeiica USB USB 3.2 Gen 1 Type-A
Hanmume BCTpoe€HHOTO YCTPOMCTBA TSI YTEHUS KapT Jla

naMsITH

Hanuawe momysneii u uaTepdericon

Gigabit Ethernet RJ45 8P8C,
HDMI, M.2, Type-C

Pazperienue B30-kamepsl, Mmkcenn

=2

Tun GecripoBOAHOI CBSI3H

Bluetooth, Wi-Fi

Tun Buzneoanantepa

WnTerpupoBanHas




(BcTpocHHas)

THII HAKOITUTEIIS SSD

Uurepdeiic HakonuTens PCle

O6mmit 00beM HakonuTene SSD >250 ['ura6aiit
O6bem SSD HakomuTenst > 240 T'uraGaiit
Hannane nononmauTensHOrO MUQpoBoro O1oka Ha Jla

KJIaBHAType

IIpenycTaHoBieHHAas OnepalOHHAs CUCTEMA Ha

TpeboBanus K GyHKIHMOHATBHBIM, TEXHUYECKUM M Kau€CTBEHHBIM XapaKTEPUCTHKAM
(9KCIUTyaTaIMOHHBIMXaPaKTEPUCTHKAM ) TOBapa

Nen/n | HaumenoBanue Kox nozunuumno
TOBapa KTPY HaumenoBanue xapakTepuCTHKH 3HayeHue Ennnuna namepenus
XapaKTePUCTHKH XapaKTepPHC-THKH
1 Muxkpockor 26.51.61.110 MakcuManbHOE yBEIUUYEHHE, KpaT
o 1280
U POBOH -00000005
Pa3pemenue kamepsl, Mukcesnsb 2

PacrionoxxeHnneocBeTuTENS

BEPXHEE, HUXKHEC

Crioco6 HabmI0IeHAS MOHOKYJIAPHBIN
Tun ocserureis CBETOAUO],
CrpoeHue ONTUYECKON CXEMBbI o
IPSIMOiA
Tun MaTpuIIbl CMOS

KoncTpykunonHbIe0COOCHHOCTH

MpeAMETHBINA CTOJIUK C
npenapaToaepKaTesiMi 1
H3MEpPUTEIBHON LIKAIOMH,
CMEHHBIN OKYJISIp

Ilutanue

OT CE€TH

PerynupyemasmnoncBerka

na




Paszbem Bxoga/BeIxona usSB

OyHKIIMOHATBHBIEOCOOCHHOCTH

($hoTOo 1 BUICOCHEMKA




Haumenosanue

(I)yHKLII/IOHaHLHble, TCXHUYCCKUC, KAYCCTBCHHBLIC, SKCILIYATALITMOHHBIC U JPYTHUC XAPAKTCPUCTUKU TOBApa

TOBapa Ne n/m HammenoBanue mokasarens 3HayeHUE MoKa3aTens En.
U3M.
Ludposas Xapaxtepuctuku no KTPY:
JmabopaTopHs 0 1 [IpenmerHas ob1acTh dusuka
Pusuke JlononHuTenpHbIE XapaKTePUCTUKH: *
(yuenunueckast) 2 Tun none3oBaTens Obyyaromuiics
(Habop o 3 Tun nepenauu NokasaHUN JATYUKOB ITpsimoe MOAKIIYEHUE K YCTPOUCTBY
3aKpCILICHUIO 4 JlomomauTeNnbHBIE MaTepransl B koMiuiekte | - USB ocrmmnorpad
U3y4aeMBbIX TEM I10 - Koncrpykrop st
HPEAMETHBIM MPOBEJICHUS SKCIIEPUMEHTOB
001aCTsIM OCHOBHOTO - 3apsiHOE YCTPOWCTBO ¢ Kabenem miniusb
obmiero obpazoBaHmus) - Ka6ens USB coequHUTENLHBIN
- [IporpammHoe obecrnieuenne
- PykoBonCTBO 1O 3KCIUTYaTaliuu
- CripaBoYHO - METOAMYECKHAE MATEPUAITBI
- YakoBka
5 BecnipoBonHOM MyTTHAATYHK 11O PUHKE 1 [Tyka
51 CocraB BCTPOCHHBIX B KOPITYC - laTuuk TemmepaTypbl HCCIIEAYeMOH Cpebl
MYJIBTUAATYNKA U3MEPUTENBHBIX TaTYUKOB | - JlaTumk maBiieHus
- laT4vK MAarHUTHOT'O TOJIS
- JlaT4mK SJIEKTPUIECKOro HaPsKEHHS
- JIaTYMK CHJIIBI TOKa
- JlaTank akcenepometp (1 poBoi JATYNK YCKOPEHUS U YTIIOBOM
CKOpPOCTH)
52 B03MOXHOCTh MYJIBTHAATYHKA OJHOBPEMEHHOE U3MEPEHHE BCEX IapaMeTpoB, UCXOs U3 COCTaBa
MYJIbTUAATUYMKA
5.3 PexxuM paboThl MyJIBTHIATIHKA: PaboTa MypTHIaTUMKA B pekKUMe cOOpa U Mmepeaiadnl JaHHbBIX
5.4 KoHCTpyKTHBHOE HUCTIONHEHUS KoMOuHMpOBaHHOCTE MY/IbTUAATYHKA 33 CUET BO3MOXKHOCTHU KaK
MYJIbTUAATYHKA COBMECTHOI'0 MCII0JIb30BAHHUS 3JICKTPOHHOI O 0JIOKA MYJIbTHAATYUKA C
0ecrpoBOAHBIM MOIYJIEM COMPSLKEHUS, TaK M Pa3aesIbHOI0, HE3aBUCHMOTO.
5.5 Paspsanocts BcrpoeHHoro AL 12 bur
MYJIBTUAATYHNKA
5.6 WnTepodeiic pazpema (Tunl) Ha Kopiryce USB (tum C)
3JIEKTPOHHOIO OJIOKA MYJIbTUAATINKA JIJIST
PSMOr0 TOAKIIOYEHHUS K KOMIIBIOTEPY (HE
BXOJISIIIIEMY B KOMILJICKT TIOCTABKH)
5.7 KommyHuKannoHHbIM pazbeM (THM2), HA 1 ITyk
KOpITyCe JIEKTPOHHOT O OJIOKa a

MYJIBTUAATYUKA OJIA IMMOAKIOYCHUS K




HaumenoBanue
TOBapa

(DYHKLII/IOHaJ'ILHI:Ie, TCXHUYCCKUC, KAYCCTBCHHBLIC, SKCILIYATALIMOHHBIC U JPYTHUC XAPAKTCPUCTUKHU TOBApA

Ne n/m HaummenoBanue nmokasarens 3HayeHue MmoKas3aTens En.
U3M.
MOJIYJTIO COTIPSKEHUS ¢ TaT4iKoM, Arduino
- COBMECTUMBIM POOOTOTEXHUIECKUM
W3IETHSM:

5.8 Nurepdeiic 6ecripoBomroro noaxaoueHus | Bluetooth
MYJIbTUAATYHKA

59 B03MOXHOCTB 3aKpeIIeHHs Ha paboyell MeTaIIMYECKOl MOBEPXHOCTH, B TOM YHUCJIE U BEPTUKAIBHON
MYJIbTUAATYNKA TUIOCKOCTH, C TIOMOIIBbIO BCTPOSHHBIX BHYTPEHHUX MarHUTOB,

pacnoJoKEeHHBIX Ha THUILHON CTOPOHE KOpIyca.

5.10 B03MOXHOCTB 3aKpeIUICHUS C TIOMOIIbI0, BMOHTHPOBaHHOM B KOPITYC MYJIbTHIATYNKA TAHKH IS
MYJIbTHAATYMKA B IITATHBE BKPYYHBAaHUS JIeprKaTesst

5.11 Kpenexnoe MeTamueckoe yiko Ha 1 [HTyxa
TOPLIEBOM BEPXHEU CTOPOHE KOpILyca JJIs
BO3MO)KHOCTH TTO/IBEIINBAHUS HA HUTH
MYJIBTUAATYNKA TIPU POBEACHUH
IKCIIEPHMEHTOB

5.12 Hanpspkenne nmuTanms MyIbTHIATINKA 5 BonbT

5.13 EMKOCTB akkyMyJIITOPHOM Oatapen, 0,7 Awmrep
BCTPOCHHOH B MOJIYJIb CONPSKEHHS -yac

5.14 HomunansHOe HanpsbkeHHe OaTapen 3,7 Bonbt
MYJIBTUAATYHNKA

5.15 JlmHa xoprryca 6ecripoBOIHOTO 133 Mum
MYJIbTHAATYHKA (B cOOpe C MOIyIeM MeTp
COMpsKEHNUs 1 0e3 yueTa rabapuTHBIX
pa3MepoB PazbeMOB):

5.16 [lupuna kopiryca 6eCripoBOAHOTO 70 Muuu
MyJIBTHATYHKA (B cOOpe ¢ MOAYIIEM METp
COMPsDKEHUS 1 Oe3 ydeTa rabapuTHBIX
pa3MepoB Pa3beMOB):

5.17 BricoTa xopmyca 6ecrpoBOIHOTO 22 Mun
MYJIbTHAATYMKA (B cOOpe C MOIyeM MeTp
COMPsDKEHUS 1 0e3 yueTa rabapuTHBIX
pa3MepoB Pa3bEMOB):

5.18 Pa3zpem Ha KOpITyce MOAYINS CONMPSIKEHUS USB (tun C)

MYJIBTUAATINAKA JIIS 3aPSIIKH
AKKyMYJIITOpa

5.19 PazbeM noaxItoYeHUs Ha KOPIYce MOyl | KOMILJIEMEHTAapHbII KOMMYHHKALIOHHOMY Pa3beMy (THUI2) B 3JIEKTPOHHOM
COIIPSKEHUS. MYJIbTHAATINKA O10Ke.

5.20 Crioco0 BKITIOUYEHHUSI-BBIKITIOYEHUS Knormka

0eCIpOBOHOTO MOYJIS COMPSIKEHUS
MyJIbTHIATYHKA




HaumenoBanue
TOBapa

(DYHKLII/IOHaJ'ILHI:Ie, TCXHUYCCKUC, KAYCCTBCHHBLIC, SKCILIYATALIMOHHBIC U JPYTHUC XAPAKTCPUCTUKHU TOBApA

Ne i/m HanmeHnoBanue nmokasarens 3HaueHue MmoKa3aTens En.
H3M.
5.21 Nuavkanys yCremHoro BKIIOUYEHUS IIBeToBas
MOJTYJIS
5.22 L[BeToBas MHAMKAIINS OCTATOYHOTO 3apsAfa | OT 3€JIE€HOro A0 KPacHOTO IO Mepe pa3psaa aKKyMyIsaTopa
aKKyMVJIISITOpa C U3MEHEHHEM IIBEeTa
5.23 HanexxHoe M mII0THOE MEXaHUYECKOe C MOMOIIBIO JIOTIOTHUTENFHBIX COSAMHUTENBHBIX JIIEMEHTOB
COCIMHECHHE JJIEKTPOHHOTO OJIOKA C
MOJTYJIEM COMPSKEHUS
5.24 Marepran U3roTOBIEHHUS KOpITyca YIapOIPOYHBIH IIIACTHK
MYJIBTHIATIAKA
6. BcTpoeHHBIE aTYUKU: 1 IMTyka
JlaTuuk TemnepaTypbl HCCIENYEeMOMN Cpeibl
6.1 Hasnauenne gatumka TeMIiepaTypsl M3MEpEeHHE TeMITePaTypbl HCCIENyeMOil cpebl
HCCIIEyEMOM CpeJibl
6.2 Pa3menienne u3MepuTenbHOro myna u3 BriHocHOM Ha THOKOM Kadeie
HEPXKABCIOIIECH CTAJIU C TEMIICPATyPHBIM
CEHCOPOM BHYTPH IIyTa BCTPOSCHHOT O
JTATYMKA TEMIIEPATYPhl HCCICYEeMOMN CPebl
6.3 Jnana3oH u3MepeHus AaTyrKa -20 I'panyc
TeMIIepaTypbl UCCIEAYEMOI Cpebl [enbc
(HYDKHSIS TPaHMIA) us
6.4 Junamna3oH u3MepeHus JaTyuKa 140 I'panyc
TEMIEPATYPbl UCCIEAYEMON CPEIIbI Ienbe
(BepxHsIs IpaHuUIIA) us
6.5 Pa3pemenne naTanka TemMmepaTypol 0.1 I'panyc
HCCIEyEMOM Cpeibl [enbe
us
6.6 [TorpemHocTs U3MEPEHUS TaTUNKA 1 I'panyc
TEMIEPATYPbl UCCIEAYEMON CPEIIbI Ienbe
us
6.7 Jnamerp pazpema, THIIA THE30, IS 3,5 Mum
HITeKepa U3MEPUTEIILHOIO IIyIa JaTIHKa METp
TEMIEPATYPBI UCCIEAYEMON Cpepl
7 Berpoennsie qatumku: 1 Tyka
JlaTauk naBieHus
7.1 HasHaueHue qaTyuka JaBJICHUS: H3MepeHre a0COIOTHOTO JABJICHUsS BO3AyXa
7.2 Jnamazon u3mepenus | maTuamka JaBICHUS 0
(amoxHssA Tpanuma), klla
7.3 Jnana3on uzMepenus | gaTumka gaBieHUs 500




HaumenoBanue
TOBapa

(DYHKLII/IOHaJ'ILHI:Ie, TCXHUYCCKUC, KAYCCTBCHHBLIC, SKCILIYATALIMOHHBIC U JPYTHUC XAPAKTCPUCTUKHU TOBApA

Ne n/m HaummenoBanue nmokasarens 3HayeHue MmoKas3aTens En.
U3M.

(BepxHss rpaHuna), klla

7.4 Jlnamazon u3MepeHus 2 TaTInKa JaBICHUS 0
(amoxHAA Tpanuma), klla

7.5 Jlnamna3oH uzMepeHus 2 qaTynKa JaBIeHUs 200
(BepxHsisi rpaHuIa), klla

7.6 Paspernenue natunka gasiaenus, klla 0,2

1.7 ITorpemHocTh U3MEpPEHUs JaTUUKa 2 IIpoue
JIABJICHUSI HT

7.8 BxomHol miTytep naBineHus Ha Kopiryce 1 Tyxa
MYJIbTUAATYHKA

8 BeTpoeHHBIE NaTYUKU: 1 MTyka
JlaT4uK MarHUTHOTO OIS

8.1 HazHaueHne gaTuMka MarHUTHOTO MOJIS: W3MEpeHHEe MHIYKIIMU MArHUTHOT'O MOJIst

8.2 Jnamazon u3mepenuit 1 maTanka - 80
MarHUTHOTO OIS (HWXKHsISI rpaHua), M1

8.3 [Junanazon uzmepenuit 1 garumka 80
MarHMTHOTO NOJIs (BepXHAs IrpaHuia), MTa

8.4 Jwnana3on uzmepeHuit 2 gaTamka -5
MarHUTHOTO TOJIs (HIKHSS rpaHuna), M1

8.5 Jlnamazon u3MepeHuit 2 maTanKa 5
MarHUTHOTO 1onA (BepXHsis rpaHuna), M1

8.6 Paspemenue natuymka MarHuTHOTO OIS, 0,1
MTn

8.7 ITorpemHocTh U3MEpEHUs JaT4nKa ) IIpoue
MarHUTHOTO TIOJIS HT

8.8 BrerHocHo# Ha THOKOM Kabene 1 Tyxa
W3MEPHUTETIbHBIHN Ty JaTYMKa MarHUTHOTO
OIS

8.9 Juamerp pazbema, THUIIA THE30, IS 3,5 Muuu
HITeKepa M3MEPUTENBHOTO MY JaTINKa MeTp
MarHUTHOTO TIOJIS

9 Berpoennsie gatunku: 1 Tyxa
JlaTyuK 3IEeKTPUYECKOro HanpsuKEHHs

9.1 HaznaueHue gaTunka 3JIeKTPHYECKOTO M3MEpPEHHE TIOCTOSIHHOTO U TIEPEMEHHOr 0 HapsHKEHUS
HaNPSOKESHHUSL:

9.2 Jwnanazon uzmepenus 1 garumka -15 Bonbt
AIIEKTPUIECKOT0 HANPSDKEHUST (HIKHSIS
TpaHuIa)

9.3 Jwnana3on uzmepenus 1 natunka +15 BomabT

QJICKTPHUYICCKOI'O HANIPSZKCHUA (B CpXHAA




HaumenoBanue
TOBapa

(DYHKLII/IOHaJ'ILHI:Ie, TCXHUYCCKUC, KAYCCTBCHHBLIC, SKCILIYATALIMOHHBIC U JPYTHUC XAPAKTCPUCTUKHU TOBApA

Ne n/m HaummenoBanue nmokasarens 3HayeHue MmoKas3aTens En.
U3M.

TpaHuIa)

9.4 JInamazon u3MepeHus 2 TaTanKa -10 BomabT
AIIEKTPUUECKOT0 HAMPSDKEHUST (HIKHSIS
TpaHuUIA)

95 Jnana3oH n3MepeHus 2 gaTymka +10 Bonbt
AIIEKTPUUECKOTO HANPsDKEHUs! (BEPXHSIs
TpaHuIa)

9.6 Juana3on u3aMepeHus 3 gaTyuka -5 Bosnbt
AIIEKTPUIECKOT0 HAMPSDKEHUST (HIKHSIS
TpaHuUIA)

9.7 Jwnana3on uzMepeHus 3 naTunka +5 BomabT
AIIEKTPUUECKOTO HANPSKEHUS (BEPXHSIS
TpaHuIa)

9.8 Jnamazon u3MepeHus 4 maTanka -2 BomabT
AIIEKTPUIECKOT0 HAMPSDKEHUST (HIKHSIS
TpaHNIA)

9.9 Jwnana3zon uzmepeHus 4 naTunka +2 BomabT
AJIEKTPUUECKOTO HANPsDKEHUs! (BEpXHSs
TpaHHLA)

9.10 Pasperienue naTunka 3JIeKTPUISCKOTO 0,01 Bosnbt
HaPSHKESHYSI

9.11 [orpenraocTs H3MEPEHUS TATINKA 3 [Ipome
AJICKTPUYECKOTO HATPSKEHHSI HT

9.12 Junamerp Ki1eMMBI pazbeMa THIIa THE3A0 4 Munnn
noJ mrekep Tuna "OaHaH" qaTynka MeTp
AIIEKTPUIECKOTO HATIPSIKEHHYSI

9.13 KonnyecTBo Ki1eMM pa3beMOB 1101 2 Tyka
HITEKEPHI [Tl K3MEPEHUST HAITPSKCHUS
JIATYHKA DIEKTPUICCKOr0 HAPSHKCHUS

10 Berpoennsle gatumnku: 1 [Tyka
JaTuuK cuiibl TOKa

10.1 HazHaueHne gaTurKa CHIIBI TOKA: M3MEpEHHE TIOCTOSIHHOTO U TIePEMEHHOT 0 IEKTPUIECKOr0 TOKA

10.2 Jlnana3oH u3MepeHuil JaTYMKa CHUJIbI TOKA -1 Awmrep
(HYOKHSISA TpaHUIA)

10.3 Jnana3oH u3MepeHui faTuuKa CHUJIbl TOKa +1 Awmrmep
(BepxHsisi rpaHHLA)

10.4 Paspernenne natamka CHUIb TOKA 0,01 Awmmiep

10.5 JnameTp KiieMMBbl pa3beMa TUIa THE3/0 4 Muinu
o1 IITeKep THIa "0aHaH" JaTYMKA CHUITBI METP

TOKa




HaumenoBanue
TOBapa

(DYHKLII/IOHaJ'ILHI:Ie, TCXHUYCCKUC, KAYCCTBCHHBLIC, SKCILIYATALIMOHHBIC U JPYTHUC XAPAKTCPUCTUKHU TOBApA

Ne i/m HanmeHnoBanue nmokasarens 3HaueHue MmoKa3aTens En.
H3M.
10.6 KonnyecTBo Ki1eMM pa3beMOB 1101 2 Tyka
IITEKEPBI [T U3MEPECHUS TOKA JaTYrKa
CHJTBI TOKA
11 Jatauk akcenepomerp (LU poBON AATINK 1 Tyxa
YCKOPEHWsI U YIIIOBOW CKOPOCTH)
11.1.1 a) Haznauenue tun 1 gaTumka U3MEPECHUE YCKOPEHUS ABMKYIUXCS OOBEKTOB 110 3 - M OCSIM KOOPJMHAT
aKcenepoMeTpa:
11.1.2 Juana3on uamepenus 1 garymka -2
aKcenepoMerpa (HIDKHSISI TPAHUIIA), €
11.1.3 Jwnana3on uzmepeHus 1 gatymka +2
akcenepoMerpa (BepXHsisi TPaHUIA), g
11.14 Jnanazon uzMepeHus 2 1aTunKa -4
aKcenepoMerpa (HIKHSS TpaHuI), g
11.15 Jlnamazon u3MepeHus 2 maTanKa +4
akcenepoMerpa (BEepXHss TPaHHIA), &
11.1.6 Jnana3on uaMepeHus 3 gaTymka -8
akcenepoMerpa (HUKHSS TPaHUIA), g
11.1.7 Jlnana3on uaMepeHus 3 gaTynka +8
aKcenepoMerpa (BepxHsis TPaHUIA), &
11.1.8 Jlnamazon u3MepeHus 4 maTanka -16
akcenepoMerpa (HWKHSS TpaHUIA), g
11.1.9 Jwnana3zon uzMepeHus 4 naTunka +16
aKcenepoMeTpa (BepXHsisi TpaHula), g
11.1.10 Pasperenue npu quanasone 1 gatynka 0,001
aKcenepoMerpa, g
11.1.11 | PasperieHue npu Auamna3oHe 2 1aT4nKa 0,002
aKcenepoMerpa, g
11.1.12 Paspemenue npu quana3one 3 gaTynka 0,004
aKcenepoMeTpa, g
11.1.13 | Pa3pemienue npu auamnasone 4 gaTunka 0,008
aKcelnepoMerpa, g
11.2.1 0) Haznauenwne tvm 2 maTamka W3MEpEHNe YTII0BOH CKOPOCTH BpaIICHHS 00bEKTOB
aKcenepoMeTpa:
11.2.2 Jwnana3on uzmepenus 1 natunka -2,18
akcenepoMerpa (HUKHSISL TpaHUIa), pajy/c
11.2.3 Jwnamnazon u3mepenus 1 qatanka 2,18
akcenepoMerpa (BepXHsis rpaHuIa), paji/c
11.2.4 Jnana3on u3MepeHus 2 gaTduka - 4,36
akcenepoMerpa (HIKHSS TpaHUIA), pajy/c
11.2.5 Jnana3on uzMepeHus 2 naTuuka 4,36
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akcenepoMerpa (BepXHsisi TpaHuIa), paj/c
11.2.6 Jlnamazon u3MepeHus 3 maTanka -8,72
aKcenepoMerpa (HIDKHSSI TPaHUIA), pajl/c
11.2.7 Jlnana3on uzMepeHus 3 gaTymka 8,72
aKcenepoMeTpa (BepXHsisi TpaHula), pajy/c
11.2.8 Jwnana3zon uzmepeHus 4 naTanxa -17,4
akcenepoMerpa (HHWKHSISI TpaHUIa), pajy/c
11.2.9 Junana3on uaMepeHus 4 gaTamka 17,4
akcenepoMerpa (BepXHss T'paHHIA), pajy/c
11.2.10 Jwnana3oH u3MepeHus 5 naTunka -34,8
akcenepoMerpa (HWKHSS TpaHUIA), pajy/c
11.2.11 Jlnana3oH u3aMepeHus 5 gaTyuka 34,8
akcenepoMerpa (BepXHsis rpaHuIa), paji/c
11.2.12 | Pa3sperienue npu Auamna3oHe 1 maTynka 0,001
aKceJepoMeTpa, pajy/c
11.2.13 Pa3pemenue npu auanazoHe 2 gaTdyuka 0,002
aKcenepoMeTpa, pa/c
11.2.14 Pasperienue npu muanasone 3 qaTyuka 0,004
aKcenepoMeTpa, pajl/c
11.2.15 | Pasperienue npu Auamna3oHe 4 naTunka 0,008
aKcelnepoMeTpa, paj/c
11.2.16 | Paspemenue npu 1uamasoHe 5 aTUUKa 0,02
aKcenepoMeTpa, pa/c
11.2.17 | IlorpemHOCTb U3MEPEHUI AaTINKA 10 IIporme
akcenepoMerpa HT
12 Otnenbaple nataukn: USB ocmmmtorpad (2 | 1 HTyxa
KaHaJa)
12.1 Hasnauenne gatumka USB ocmumiorpada: Ocmnorpaduyeckuii JaTYNK HANPSHKSHUSI PeTHA3HAYCH IS
CUHXPOHHOW PETUCTPAIlNK JIBYX CUTHAJIOB HAMPSHKCHUS Ha MPOU3BOJIBHBIX
3JIEMEHTaX JICKTPUUECKOM Leru
12.2 Jnuna kopryca matunka USB 120 Muu
ocmuutorpada: MeTp
12.3 [upuna koprryca qarunka USB 60 Mumu
ocmuiorpada: METp
124 Bricora xopnyca gatunka USB 30 Munnu
ocruuiorpada: METP
125 Mateprai U3roTOBJICHHUS KOPIIyca JaTyMKa | yAapOIPOYHBIN MIACTUK
USB ocummtorpada
12.6 KoHCcTpyKTHBHOE HCIIONHEHNE JaTINKa - JlaT4vk BEHITIONHEH B BUJE €AMHOTO MOAYIIS, TIPEICTABIISIONIETO COOOM

USB ocuunorpada:

KOpyC U3 IUIaCTUKA, BHYTPU KOTOPOIr'O HAXOAUTCH IICUATHAA I1J1aTa C
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3JIEKTPOHHON CXEMOM.
- Ha ToprieBoii cTenke kKopmyca qaTanka 3a(pruKCHpPOBaHEI IBa BHEITHUX B
H30JISIIIHOHHON 000J10YKe TMOKHMX Ka0eIs, MOAKIIOYEHHBIX OJHOM
CTOpPOHOM KaOelss BHYTPH KOpITyca K IeYaTHOH TUTaTe NaTIrKa, a Ha JPYrou
BHEIIHEW CTOPOHE, /IS MPOBEACHNUS N3MEPEHU, MMEIOIINX YEeThIpe
IITHIPEBbIX HAKOHEYHMKA THIA "OaHaH".
12.7 KonuyecTBo kaHa/I0B U3MEpEHUS TaTUUKa 2 Tyxa
USB ocummiorpaga
12.8 Jnana3oH u3MepsIeMbIX HaIPSKCHUH - 100 Bosnbt
nmatarka USB ocrimmtorpada (HuxKHSSA
TpaHuUIA)
12.9 Jnana3oH u3MepsaeMbIX HapsKEHUH +100 Bonbt
nmaturka USB ocrunorpada (BepxHsist
TpaHuIa)
12.10 Hasnauenne qudpepeHnmnanbHpIX BXOIOB BO3MOYKHOCTH OJJTHOBPEMEHHO MOAKIIOYATh H3MEPUTENbHbIE KaOenr pa3HbIX
nmatarka USB ocrmmtorpada: KaHAJIOB K ITPOM3BOILHEIM 3JIEMEHTAM yIEeOHOM ICKTPHIECKOM eI IS
M3MEPEeHUS HAPSHKEHHSI MEXK/TY BRIBOJIAMHU ITHX DJIEMEHTOB.
12.11 ComnpoTHBIICHHE MEXAY JIFOOBIM U3 0,53
BXOJIHBIX IITEKEPOB JaTYHKA
3a3eMIISIEMBIM TIPH MOJKITIOYEHHHN K
KoMmIbioTepy koprmycoMm USB - pasbema,
MOwM
12.12 MakcuMatbHas 9acToTa OmH(pPOBKHI 100
nmatanka USB ocumiutorpada, kI 'n/kanan
12.13 Beprukanenoe pazpemenue garunka USB 12 bur
ocriuiorpaga
12.14 KonmaectBo aranazoHos 5 Ityka
YYBCTBHTEIILHOCTH 0 HATIPSKEHHIO:
12.14.1 JTMaTnia30H YyBCTBUTEIHHOCTH TI0 0,3
Hanpsbkenuto 1 natuuka USB
ocumyuiorpada, Bonet/ nen
12.14.2 JIAAIa30H YyBCTBUTEIBHOCTH T10 0,4
Hanpspkeruio 2 natunka USB
ocuuuiorpada, Bonet/ gen
12.14.3 JTMana30H YyBCTBUTEIHLHOCTH 11O 1
Hanpspkenuto 3 natuuka USB
ocumiiorpada, Bonet/ nen
12.14.4 | nnana3oH YyBCTBUTENBEHOCTH 11O 5

Hanpsoxeruto 4 natunka USB
ocuusuiorpada, Bonbt/ nen




HaumenoBanue
TOBapa

(DYHKLII/IOHaJ'ILHI:Ie, TCXHUYCCKUC, KAYCCTBCHHBLIC, SKCILIYATALIMOHHBIC U JPYTHUC XAPAKTCPUCTUKHU TOBApA

Ne i/m HanmeHnoBanue nmokasarens 3HaueHue MmoKa3aTens En.
H3M.
12,145 | nnana3oH YyBCTBUTEIBEHOCTH 11O 20
HanpspxeHuto 5 natanka USB
ocmutorpada, Bonst/ nen
12.15 Buner cuaxponuzarnuu gatunka USB ABTO, OHOKpaTHBIH, K IyTmii
ocuuiiorpada
12.16 Paszbem J1st MOAKITIOUEHUS K KOMITBIOTEPY USB
(HE BXOASIIEMY B KOMIUJIEKT ITOCTABKH )
nmatarka USB ocrimmutorpada
12.17 [IpencraBnenne manHbIX gatanka USB OCYIIECTBIISICTCS B BUE OTHOU, BYX OCIHIIIIIOTPaMM (B COOTBETCTBUU C
ocruiorpada mpu MOAKIIOUYCHUH K KOJIUECTBOM padOTaIOIINX KAHAJIOB).
KOMITBIOTEPY (HE BXOASIIEMY B KOMITJICKT
ITOCTABKH):
12.18 Bo3MoXHOCTE BBIOOPA UYBCTBUTENBHOCTH U | Jla
MOJIOXKEHUSI HYJICBOH JIMHUH 110 KaXKIOMY U3
KaHaJIOB C TIOMOIIBI0 TPOrPaMMHOT0 MEHIO
13 KoncTpykTop miis mpoBeneHus 1 Hab6op
IKCIIEPUMEHTOB
131 Hasnauenne KoHCTpyKTOpa JIs [IpennazHaueH s MPOBEACHUS SKCIIEPUMEHTOB B paMKax IIUPPOBOI
MPOBEACHUS DKCIICPUMEHTOB: nabopaTopu.
13.2 CocraB KOHCTpYKTOpA: - KoMrmuiekT 351eMEHTOB JIJ1s OIBITOB IO MEXaHHUKE;
- KoMImekT 351eMeHTOB JIJ1s1 OIBITOB IO MOJICKYIISIPHOU (hU3HKE;
- KoMIiekT 351eMeHTOB JIJ1s OTIBITOB TI0 SJICKTPHUYECTBY U MAarHETU3MY
- [lepexoanuk anst nutanus ot USB - mopra KoMneroTepa;
- [lepexoHUK TS MTUTAHUS OT ay/IMOBBIX0/a KOMITBIOTEPA.
- KoMmutekT 31ieMeHTOB JJ1s OITBITOB IO ONTHKE;
- DKpaH CTaJILHOM.
13.3 KoMII1eKT 271EMEHTOB IS OIIBITOB 110 1 Kommn
MEXaHHUKE: EKT
13.3.1 [Ipyxuna 1 [Tyka
13.3.1.1 | >kecTkoCTb Npy>KHHBI, H/M 10
13.3.2 Hurts - MmoTOK 1 [ltyka
13.3.2.1 | nnwuHA MOTKA HUTH 15 MeTtp
13.3.2.2 | WCHOJHEHHE HUTH: Hutb U3roToBjICHA IyTeM KPYYCHOI'O IUICTCHHSI C UCIIOJIb30BAHUEM B MPSAN
HECKOJIbKUX HUTEH OJJHOBPEMEHHO.
13.4 KoMILIEKT 31EMEHTOB JIST ONBITOB IO 1 Kommn
MOJICKYJIIPHON (PU3UKE : EKT
134.1 npun 1 [Tyka
13.4.1.1 | obbem mmpuma 50 Muu
JATP
13.4.2 TpyOka cunrkoHOBas 1 ITyka
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13.4.21 | nnuHa TPyOKH CHIIMKOHOBOM 100 Munnu
METp
13.4.2.2 | BHyTpeHHUH AuaMeTp TPyOKH 3 Mum
CHITMKOHOBOM MeTp
13.4.3 [{nnauHapudeckoe Teno 1 [tyka
13.4.3.1 | BbIcoTa Tena 36 Munnu
METp
13.4.3.2 | marepuan Tena AJTFOMUHHN
13.4.4 CrakaH II1acTHKOBBIN 2 [Tyka
1345 Cocyn co mrynepoM 1 [tyka
13.4.5.1 | marepuan M3rOTOBJICHHS COCYAa CTEKJIO
135 KoMIIIeKT 31€MEeHTOB JIUIST ONBITOB IO 1 Komrn
HIIEKTPUYECTBY U MAarHETH3MY: eKT
135.1 Habop pesuctopos 1 Habop
135.2 KOJIMYECTBO PE3UCTOPOB B Habope 4 [Htyka
13.5.3 pesuctop 10 Om 1 Tyka
1354 pesucrop 200 Om 1 MTyka
13.5.5 pesuctop 360 Om 1 Ityka
13.5.6 pesuctop 1000 Om 1 [Tyka
13.5.7 [lepeMeHHBIN pe3nucTop 1 [tyka
13.5.8 Jlnana3oH cCONMpOTHUBIIEHUS IEPEMEHHOTO 2 OmMm
pe3uctopa (HMKHSISL TPaHUIa)
13.5.9 Jlnana3oH COIPOTHBIICHUS IIEPEMEHHOIO 106 OmMm
pesncropa (BepXHsis TpaHUIa)
13.5.10 JUTMHA [UTaCTUKOBOH MIaT(opMbl C 69 Munnn
MarHUTHBIM OCHOBAaHHEM IO PE3UCTOPHI MeTp
13511 HIMPHHA TIACTUKOBOH TIaT()OPMBEI € 34 Munnu
MarHUTHBIM OCHOBaHUEM IO/ PE3UCTOPHI METp
13.5.12 BBICOTA IJIACTHKOBOH IJIaT(OPMEI C 11 Muu
MarHUTHBIM OCHOBAHHUEM II0]1 PE3UCTOPEI MeTp
13.5.13 | Mogens Tpanchopmaropa ¢ TpeMs 1 [HTyxa
00MOTKaMH
13.5.14 | lnon monynpoBOJHHKOBBIH 1 [MItyka
13.5.15 | Ceronuon Oemnblid 1 Ityka
13.5.16 JUTMHA TUTACTHKOBOM IIIIAT(QOPMEI C 69 Mumu
MarHUTHBIM OCHOBaHUEM TIO]T IO/ MeTp
MOJTYIPOBOAHUKOBBIN M CBETOAMO OeIbIi
13.5.17 LIMPHHA TIACTUKOBOMH M1aT(HOPMEI C 34 Munnu
MarHUTHBIM OCHOBaHUEM IO JIHO]T MeTp

TTOJIYITPOBOAHUKOBBIN M CBETOAMOJ OCITBIH
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13.5.18 BBICOTA IJIACTUKOBOH I1aT(HOPMEI € 11 Munnu
MarHUTHBIM OCHOBaHUEM MO JIHO]T MeTp
TTOJTYITPOBOAHUKOBBIN M CBETOAMOJ OCITBIH
13.5.19 | Karymika - MOTOK 2 [Tyka
13.5.20 | BHewmHMii AUAMETpP KOpIyca KaTyILIKH - 41 Munnu
MOTOK MeTp
13.5.21 | BHyTpeHHHUH AUAMETP KOPITyca KaTyIIKH - 35 Muu
MOTOK MeTp
13.5.22 COBMECTHMOCTH C JIepXKaTelieM I COOpKH | BHYTPEHHHH TUaMETp KaTYIIKH TOCTATOYEH ISl 3aKPeTJICHHsI Ha
KaTymek ['enpMronpua: JeprkaTene it cOOpKu KaTyiuek I enpMronsna
13.5.23 | epxarens amst cOOPKH KaTyLIEK 1 [HTyxa
I'easMromnsua
13.5.24 Moens KOHACHCATOpa 1 Iltyka
13.5.25 | 3axuM THIIA KPOKOIUII 2 Tyka
13.5.26 | Kurou asist pa3MbIKaHUS U 3aMBIKaHUS 1 Tyxa
IIEKTPUYECKON enn
13.5.27 JUTMHA [UTaCTUKOBOH MIaT(opMBl C 69 Munnu
MarHUTHBIM OCHOBaHUEM MO KITFOY JIJIs MeTp
pa3MbIKaHUsI U 3aMBIKAHUS IIEKTPHYECKON
IS200
13.5.28 [IMPUHA TUIACTHKOBOU IIIAT(OPMEI C 34 Mumu
MarHUTHBIM OCHOBAaHHEM IO KJIIOY JUIS MeTp
Pa3MbIKaHUsI U 3aMbIKaHHS HJICKTPHUECKON
LEenH
13.5.29 BBICOTA IJIACTUKOBOH I1aT(HOPMEI C 11 Munnu
MarHUTHBIM OCHOBAaHHEM IIOZ KJIFOY JUIS MeTp
Pa3MbIKaHUS U 3aMbIKaHUS 3JICKTPHUECKON
LENH
13.5.30 | KommuiekT mpoBOIOB €O MITEKEPAaMH THUIIA 1 [HTtyxa
«OaHaH» IJ1s TOAKIIOUEHUS K DJIIEMEHTaM
3JIEKTPUYECKON LIeNHU
13.5.31 | Tpyba u3 oprcrekna 1 Tyka
13.5.32 JUaMeTp TPyOBI U3 Oprerexia 30 Muau
MeTp
13.5.33 | BcraBku HeHTpyrOmue 2 [tyka
13.6 [lepexoqHuK 171 MUTAHUS DIIEKTPUIEeCKOn 1 [HTtyxa
[[ENH MOCTOSTHHOTO TOKa
13.6.1 Crioco6 nmuTaHus epexoTHUKa IS yepes pazpeM USB Ha KommbroTepe (He BXOAAIIEM B KOMITJIEKT MTOCTABKH )

IIUTaHUsA 3J'I€K’I‘pPI‘ICCKOﬁ e
ITOCTOAHHOI'O TOKa
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13.6.2 HaIpsoKeHUe MTUTaHKs TePEeXOTHIKA IS ) Bonbt
MUTAHUS JIEKTPUICCKON [eTTH
TIOCTOSIHHOTO TOKa
13.7 [lepexoqHuK 1Sl MATAHUS DIEKTPUIECKON 1 Tyxa
LENH IEPEeMEHHOr0 TOKa OT ayJHOBBIX0Aa
KOMITBIOTEpA
13.7.1 OcymiecTBieHNe reHepalis HalpsHKeHUs yepes MporpaMmMHoe obecrieueHme
MepeXOoTHUKA [T TUTAHUS IEKTPUICCKOH
IeTIN TIEPEeMEHHOI0 TOKa
13.7.2 Crioco0 nmuTaHus MepexoIHuKa s yepes ayuopa3beM Ha KOMIbIoTepe (He BXOASIIEM B KOMILIEKT ITOCTABKH )
MUTAHHS SJIEKTPHYECKOH [eTTn
MEePEMEHHOT0 TOKa
13.7.3 JUTMHA TUTaCTHKOBOH MIaT(opmsl ¢ 69 Munnu
MarHUTHBIM OCHOBAaHHEM IO/ IEPEX OTHUKH METp
JUTSL TIATAHUS! DIEKTPUIECKON [eTTH
TOCTOSIHHOTO U TIEPEMEHHOTr0 TOKa:
13.7.4 [IMPUHA TUIACTHKOBOU IIIAT(POPMEI C 34 Mumu
MarHUTHBIM OCHOBAaHHEM IOJ NEPEX OTHUKH MeTp
JUISL TUTAHUS SIEKTPUIECKON LeTH
MOCTOSIHHOTO ¥ IEPEMEHHOI'0 TOKa:
13.7.5 BBICOTA TNIACTUKOBOH MIaT(OpMEI ¢ 11 Muu
MarHUTHBIM OCHOBAHHUEM II0]T TEPEX OHUKHI MeTp
JUTSL TATAHUS SJICKTPUIECKOMN LeIH
TIOCTOSIHHOT'O U IIEPEMEHHOr0 TOKa:
13.8 KoMILIEKT 371EMEHTOB JIST ONBITOB IO 1 Kommn
OIITHKE B COCTABE: eKT
13.8.1 PeiiTep ¢ yCTaHOBJICHHBIMH JIMH3aMHU 2 [tyka
13.8.1.1 | Tun gun3s 1 cobuparomnias
13.8.1.2 | tun auH3EL 2 paccenBaromas
13.8.1.3 | nuamertp JIuH3 37 Munnun
METp
13.8.1.4 | marepuaJ U3roTOBJICHUSI JTHH3HI CTEKJIO
13.8.1.5 | rabGapuTHbIi pa3mep, "mauHa" perTepa 90 Muu
MeTp
13.8.1.6 | rabGaputHsIii pazmep, "mupuHa" (0e3 yuera | 52 Munnn
pa3MepoB ykasaTelseil TOUHOro MeTp
pacmoyioKeHus) petepa
13.8.1.7 | et peiitepa MAaTOBBIM YEPHBIN
13.8.1.8 | maTepuan M3roTOBICHUS peHTepa ABS mmactux
13.8.1.9 | TexHoNOrMUYECKOE NCIOITHEHNE perTepa IIEBHO JTUTasi KOHCTPYKITHUS
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13.8.2 JInHelika Ha MATHUTHON OCHOBE 1 [lryka
13.8.2.1 | nnvHA U3MEPHUTENLHOMN IIKAIBI THHEUKN 10 Cantun
MeTp
13.8.3 KoBpuk neHononnyperaHoBbId 1 ITyka
13.8.3.1 | rabGaputHsbIii pazmep, "miHMHA" KOBpHKa 100 Munnn
METp
13.8.3.2 | rabaputHBIi pazmep, "mupruHA" KOBPHUKa 100 Muu
MeTp
13.84 JndpaxkuronHas pemerka 1 [Tyka
13.8.4.1 | mepuon pemIeTKy, ITPUXOB/MM 600
13.8.5 3epkajio Ha Yroyke 1 ITyka
13.8.5.1 | rabGaputHBbIi pazmep, "aauHA" 3epKana 60 Mum
MeTp
13.8.5.2 | raGapuTHBIN pa3Mep, "muprHA" 3epKaIa 15 Mun
MeTp
13.9 OKpaH cTanbHOU 1 IMTyka
13.9.1 rabapuTHBIN pa3mep, "anuHa" sKpaHa 210 Munnu
METp
13.9.2 rabapuTHBIN pasmep, "mupuHa" SKpaHa 155 Muau
MeTp
13.10 Habop neraneld KOHCTPYKTOpA! 1 Habop
13.10.1 | banka 4 [lryka
13.10.1. | snmeMeHTHI KperuieHus OaIKu C OJIHUM COCJIMHUTEILHBIM ITUIIOM Ha Y3KOW KOPOTKOH MIIOCKOCTH
1
13.10.1. | raGapuTHBIN pa3Mep IO TPAHU «THHAY» 104 Mumu
2 Oaku METp
13.10.1. | raGapuTHBIN pa3Mmep MO IPaHU KILTUPHUHAY» 20 Munnu
3 Oaku METp
13.10.1. | raGapuTHBIN pa3mep MO IPaHU «BBHICOTA» 10 Muu
4 OayKu MeTp
13.10.1. | maTepuan U3rOTOBJIEHHS OaJIKH TJIACTUK
5
13.10.2 | IloBopoTHast och 1 [Tyka
13.10.2. | aneMeHTHI KperieHHs IOBOPOTHOM OCH COBMECTUMOCTh CO BCEMH BHJAMH KyOHKOB
1
13.10.2. | raGapuTHBIN pa3Mep «IITHHAY TOBOPOTHOMH 20 Mun
2 ocH METp
13.10.2. | rabGapuTHBIN pa3Mep «ILIUPUHAY 20 Munnu
3 MTOBOPOTHOHW OCH METp
13.10.2. | rabapuTHBIN pa3Mep «BbIcOoTa» MoBopoTHOH | 21 Muu
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4 ocH METp
13.10.2. | marepual U3rOTOBIICHHS TOBOPOTHON OCH TJTACTUK
5
13.10.3 | IlonoBuHa kyba Tum A,B,C,D 5 [Iryka
13.10.3. | rabGapuTHBIN pa3Mep MOJIOBHHEI KybOa Oe3 20 Munnn
1 IIUIIOB «JJTHHAY METp
13.10.3. | rabGapuTHBIN pa3Mep MOJIOBUHEI Ky0Oa 0e3 20 Muu
2 LIMIIOB «LITHPHHAY MeTp
13.10.3. | raGapuTHBIN pa3Mep MOIOBUHBI KyDa 0e3 10 Mumu
3 IIMIIOB «BBICOTA» MeTp
13.10.3. | marepuas U3roTOBIICHUS MTOJIOBUHBI KyOa MJIaCTUK
4
13.10.3. | KONMUYECTBO COCTMHUTEIHHBIX MIUTIOB Y 2 [HTyxa
5 MTOJIOBHMHEI Kyba T A,B,D
13.10.3. | KOMMYECTBO COEANHUTEIBHBIX HIUIIOB Y 1 Tyxa
6 1oJ10BUHBI Ky0a T C
13.10.3. | PacnonoxeHue COCAMHUTENBHBIX [IUIIOB 10 OTHOMY LIUITY Ha KaKJIOW IIMPOKOHN TIOCKOCTH
7 JUIS TIOJIOBUH Ky0a Tum A
13.10.3. | PacnosnokeHue COEqUHUTENBHBIX IIIUIIOB o0a mmma Ha OAHON MHUPOKOH TIOCKOCTH
8 JUIs TIOJIOBHH KyOa tun B:
13.10.3. | Pacmonoxenne coeIMHUTENBHBIX IITUIIOB IIHIT HA OJHOM Y3KOH IIIOCKOCTH
9 JUTst TOJIOBHH KyOa Tt C:
13.10.3. | PacnonoxeHue COCAMHUTENBHBIX [IUIIOB 110 OTHOMY LIUITY Ha ABYX MPOTUBOIOM0KHBIX Y3KHX MIIOCKOCTAX
10 JUISI TIOJIOBHMH Ky0a tun D:
13.10.4 HItudT, cCOeMMHSIOMMNA TeTanH 4 [Ityka
KOHCTPYKTOPa C MYJbTHIATIMKOM
13.10.4. | marepuan U3TOTOBJICHUS MITH(TOB OprCTEeKIIO0
1
14 Mogynb reHepaTop HUQPOBBIX U 1 [HTyxa
aHAJIOTOBBIX CUTHAJIOB
14.1 Hasnauenne Momyis reaeparopa Monyis mpeacTaBisieT COOO0H ammapaTHO - MPOrPaMMHBIA KOMITJICKC Ha
UG POBHIX M AaHAIOTOBBIX CUTHAJIOB 0a3e BBIYMCIUTENBHOIO YCTPOWCTBA ISl TeHEpay HU(PPOBBIX U
AHAJIOTOBBIX CUTHAJIOB, C BOBMOKHOCTBIO HACTPOIKH MapaMeTpoB MOIYIS U
napaMeTpoB FeHEPUPYEMBIX CUTHAJIOB (C TOMOILBIO0 KOMIIBIOTEPA, HE
BXOJISIIET0 B KOMIUIEKT IMOCTABKH).
14.2 KoHCTpyKTHBHOE UCTIONTHEHHE MOAYIIS Moynb BBHITIOITHEH COrJIACHO ME30OHWHHOMY TPHHIIUITY,

resepaTropa U(GPOBLIX U aHAJIOTOBBIX
CHUTHAJIOB

o0ecreunBaroneMy KOHCTPYKTUBHYIO U allllapaTHYI0 COBMECTHMOCTD
BBIYHCIIMTEIBHOTO YCTPOMCTBA ISl T€HEPAny UG POBBIX M aHAJIOTOBBIX
CUTHAJIOB C nepuepuitHON NIaToi A7l MOAKIIOUEHHS BHEITHUX
YCTPOMCTB, BXOJSIIIMX B KOMIUIEKT M (POBOii 1a00paTopuu
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14.3 BerpoeHHbIN BEIYMCIUTENBHBIN
MHUKPOKOHTPOJUIEP MOJYJIsI TeHEpaTopa 1 Tyka
14.4 TakToBas yacToTa MUKPOKOHTpOJIEpa 16 Merare
MOIYJIS TeHepaTopa pu
145 O0BeM namsITH IporpamMm 8 Kuno6
MHKPOKOHTPOJIEpA MOAYIISl TeHepaTopa anT
14.6 Wnrepdeticusrii pazbem tuna RJ14 momymst | 1 [HTtyxa
reHepaTopa
14.7 WHTepdeiicHbIi pazbeM THIA 3 - THH IS 2 Tyxa
KOMMYHHKALIUH 110 IOCJIEA0BATEIbHOMY
untepdericy TTL moaysnst renepaTopa
14.8 ITeIpeBoli 4 - X BEIBOAHON HHTEpPECHBIA | S [HTtyxa
pa3beM MOAYJIs TeHepaTopa
14.9 I TeIpeBoit 6 - TH BEIBOTHOU 1 [MItyka
MHTEePPEHCHBIA pa3beM MOIYIIA TeHepaTopa
14.10 Peanmm3oBanHBIH (DYHKIIOHAT TeHEPAaTOpa - BosmoxnocTh popMupoBanus nudpoBoro cursana uarepdeiica 12C;
1o (GOPMUPOBAHHIO CUTHAIIOB - BosmoxnocTs popMupoBaHus HudpoBoro curHana uarepdeiica SPI;
- BosmoxnOoCTh opMupoBanus nudposoro curnana unrepgeiica UART;
- Bo3aMoxHOCTB (pOpMHpPOBaHUS CUTHAJIA C IIUPOTHO - HMITYJIbCHOU
monymsiueit (LHNM);
- BosmoxHOCTE (hOpMHUPOBaHUS aHAJIONOBOI'O CUTHAJIA,;
- BosmoxHOCTE hOpMHPOBaHUS aHAJIONOBOI'O CUTHAJIA, [IEPEaBaeMOoro ¢
KOMIThIOTEpa B orudpoBanHOM Bue mocpeactsoM USB mHTEpdeiica.
1411 MakcuManbpHas yactora TaktoBoro curnana | 300 Kunor
12C Monyns reneparopa epy
14.12 MaxkcumanbHas 4acToTa TaKToBOro curaana | 1 Merare
SPI momymns reHepaTopa pu
14.13 MakcuManpHas yactora TakToBoro cursaia | 500 Kunor
UART monyns reaeparopa epn
14.14 Konnuectso nopros HIMM monyns 2 [HTyxa
reseparopa
14.15 Munumanenas yactota LLIMM momnyns 100 I'epn
refepaTopa
14.16 MaxkcumanpHas gactora [LIMUM Moxyns 16 Kunor
reHepaTopa epu
14.17 [ar ycranoBku ckBaxuHoctu LLINM 0,5 IIpone
MOJTyJIsl TeHepaTopa HT
14.18 KonmuectBo moptoB popMHUpOBaHHUS 2 HTyxa
aHaJIOrOBOT'0 CHTHAJIa MOAYJIA TeHepaTopa
14.19 MaxkcumanbHas 4acToTa IMCKPETH3AINI 12 Kunor
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nepe1aBaeMoro aHaJIOroBOro CUTHAA epu
MOJYJIS TeHEpaTopa

14.20 MuHHMaTEHOE HANIPSHKCHHE 0,5 BoneT
(bopMHEpYEeMOro aHaJIOrOBOI'0 CUTHAJIA
MOJIYJIs TeHepaTopa

1421 MaxkcumanbHOe HallpsKeHHe 4,5 Bonbt
(hopMHPYEMOro aHAJIOTOBOTO CUTHAJIA
MOJYJIS TeHepaTopa

14.22 MakcuManbHas 4acToTa MOJIOCH 1 Kwuor
NPOITYyCKaHMUs ITepeIaBaeMOro aHaJIOrOBOT'O ep
CHTHAJIa MOJYJIsS TeHepaTopa

14.23 MaxkcumanbHast pa3psaHOCTh 8 bur
nepeaaBaecMoro B u@poBoit popme
aHAJIOTOBOT'0 CHTHAJIA MOJIYJIsl TeHepaTopa

14.24 Pozerka "mroc" muTaHMS MOy 1 [Ityka
reHeparopa

14.25 PoszeTka "MuHyc" nutaHus MOAyIIs 1 [HTtyxa
reHepaTopa

14.26 Po3eTku BrIBOA M (PPOBBIX CUTHAIIOB 2 [HTyxa
MOJYJIS TeHEpaTopa

14.27 Po3eTku BBIBOAA aHAJIOIOBBIX CHTHAJIOB 2 ITyka
MOJIYJIs TeHepaTopa

14.28 PeannzoBanHbIi (DyHKIIOHAT TeHEpaTOpa: - Bo3MOKHOCTH HACTPOMKHM ITapaMeTpoOB PabOTHI MOAYJIS IIOCPEACTBOM

USB unrepdeiica;

- Bo3MOXHOCTh HACTPOMKH MapaMeTPOB pabOTHI JBYX MOCIEIOBATEILHO
MOJKITIOYEHHBIX MOILyJiel mocpencTBoM oqaoro USB nnTepdeiica;

- Bo3MOXHOCTB HACTPOMKH (OPMHUPYEMBIX CUTHAJIOB C TIOMOIIHIO
rpadudeckoro nHTEpdeiica moaL30BaTENS;

- Bo3aMOXHOCTH BOCTIPOH3BEACHUS 3BYKOBOTO CUTHANA B popmate WAV
Ut QOpPMUPOBAHUS HA aHAJIOTOBOM BBIXOJIE;

- BosmoxHOCTB 3a1aHUS POPMUPYEMOT0 CHUTHAJIA C TIOMOLIBIO
MOBTOPsIEMOT0 (yparMeHTa, 3aJaBaeMoro uepes rpaduueckuii HHTEpQ elic;
- Bo3mMoXHOCTB 3a1aHUS 4acTOTHI (hparMeHTa GopMUpyeMoro CUrHaa;
- Bo3MOXHOCTh COXpaHEeHUs 3aJaHHOTO TTOBTOPsieMOro (pparmenTa

CHUTHaJIa Ha KOMIThIOTepe (HE BXOMAIIEM B KOMIUIEKT ITOCTAaBKH);
- BO3MOKHOCTE HACTPOIKH TeHepaTopa MU(PPOBBIX CUTHAIIOB Ha
(hopMupoBaHUe Iepeiadn pa3InIHbIX OalT HHpOpMAINH;

- Bo3M0XXHOCTh HACTPOIKK YaCTOTHI U CKBaXXHOCTU reHepupyemoro HTUM

CUTrHajJa,

- Bo3MOXHOCTB COXpPaHCHHS 3aJTaHHBIX HACTPOCK CUT'HAJIa HAa KOMIIBIOTEPC
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(HE BXOJSIIEM B KOMIUIEKT ITOCTaBKH).

15 [IporpammuoOe obecrieucHue IIporpammuoe obecnieuenne (I110) mo3BosseT moap30BaTelto paboTaTh ¢
UG poBbIM 000pyaoBaHUEM U3 cocTaBa [[JI B omepaluoHHBIX CHCTEMAx
cemeiictBa Windows, Linux ¢ y4eToM MX MHIUBHIYaTbHBIX TEXHUYECKHX
0cobeHHOCTeH M YHKIIMOHAIBHBIX BO3M 0’KHOCTEH.

151 S13bIKOBOE COMTPOBOXKICHHUE MTPOrPAMMHOTO | PyCH(UIIMPOBAHHOE

MEHIO
15.2 Peanm3oBaHHBIN (QyHKITHOHAT - OyHKIIMOHAT aBTOMAaTHIECKOTO O0HAPYKEHUS (haKTa TOTKITIOUCHIS -
MPOrPaMMHOT0 00CCTICUCHHS: OTKJIFOUCHHSI MYJTBTUATYHKA K KOMITBIOTEPY (HE BXOIAIIEMY B KOMITICKT
TTOCTaBKH);
- OyHKIMOHAT BBIOOpA TATYUKOB Il K3MEPEHUH, C BO3MOXKHOCTHIO
CKPBITh IMOKITIOUEHHBIC JATYNKH, KOTOPBIC HE TPEOYIOTCS IS N3MEPCHHIA,
- HuBuyalibHbIC MTaHENIM HACTPOESK JUIsl KaXJI0T0 IaTUYMKa.
15.3 KommuaectBo crieHapueB mpoBEIACHUS 40 ltyka
J1a00PATOPHBIX padOT

154 [TepedeHb «OKOH» B paMKax KaxI0To a) OKHO PEeTUCTPaIiy CUTHAJA, TOCTYIAOIIET0 ¢ JaTUYHKA;

CIeHapus: 0) OKHO 00pabOTKH JaHHBIX (C BKJIaJAKaMH sl JOPMHUPOBAHHS TAOIHII,
MoCTpOeHUs rpa)uKOB Ha OCHOBE C(HOPMHUPOBAHHBIX TAOIHIL;
B) OKHO (DOpMHPOBaHHMS HIEKTPOHHOTO OTYETA.

155 OyHKIMOHATLHBIC BO3MOXHOCTH OKHA - 3aM0JIHEHUE Ta0nuIl 00pabOTKH, TIPeIyCMaTPUBAEMbI METOAMKON

pEerucCTpaIuu: MIPOBEACHUS Pa0bOThI;
- OKCIOPT TAOJIHIIBI CO BCEMU JJAHHBIMHU, 3aPETUCTPUPOBAHHBIMU
JATIMKOM, BO BHEITHUH (haliy 11 JanbHereit 00pabOTKH BO BHEITHEM
penakTope Tabuuil.

15.6 OyHKIIMOHATEHBIC BO3MOXHOCTH OKHA a) BBOJI HCXOJTHBIX JTAHHBIX MPOBOJAUMOTO SKCIIEPUMEHTA;

00pabOTKH Ha BKJIaJIKaX paOOTHI C 0) aBTOMaTH4ECKOE 3a0JIHEHHE TAOJIUIBI TIOCIIE TPOBEPKH MIPOrPaMMOM
Ta0JIUIAMHU: MPAaBUJILHOCTH 3aI0JIHCHHUS YYaIUMCS OTACIBHBIX SUYCCK;
B) IIPOBEPKHU MPABUJILHOCTH BBITIOJTHCHHSI YUAIIUMCS apu(PMETHISCKUX
ornepaiui ¢ pa3MepHbIMU BETMYMHAMHU B OTAEJIbHBIX A4E€UKax C I[BETOBOM
WHIMKAIeH TPaBUIBHOTO PE3yNbTaTa;
T') OKCIOPT MOMYYSHHBIX TAOJIHUI] BO BHEIIHU (haiii, KOTOpbIil 3aTeM
00pabaThIBaeTCsl BO BHEIIHUX PEAAKTOPAX TAOJIHII.
15.7 OyHKIIMOHATLHBIC BO3MOXHOCTH OKHA - HeCeHMe Ha TpauK TOUCK MMPHU ONTHUMAILHOM BEIOOpE MacmiTada u

00pabOTKH Ha BKJIaJIKaX padOTHI C
rpaduKaMu:

MIpEIesIOB U3MEPSEMBIX BEJINYMH Ha OCSX;

- HaHeCeHHe OMMOOK U3MEepeHnH (TIpH yKa3aHWU UX B TaOIHIIE MCXOTHBIX
JTAHHBIX);

- alIPOKCUMAINS OITy4aeMbIX 3aBUCUMOCTEH I'pauKaMy aHAJTMTUIECKUX
¢hyHKUIME U3 HMeroLerocss Habopa ¢ coBMELIeHHEeM rpaduka ¢
9KCIIEPUMEHTAJIbHBIMH JaHHBIMH [TOJ00POM HAMIYYIIHX KO PHUIHMEHTOB
(yHKUIMHU BEIOPaHHOTO BHJIA METOJJOM HaMMEHBIINX KBaIPATOB;
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- OKCMOPT JAAHHBIX B BUJIE rpadudeckoro Qaiina s paboTsl ¢ Tpagukamu
BPY4HYIO.
15.8 OyHKITMOHATBFHBIE BO3MOXHOCTH OKHA KOIMMPOBaHME B HETO (poTorpadum ycTaHOBKH, BCEX MaTEPHAIIOB IO
(hopMHUpPOBaHUS ITEKTPOHHOTO OTYETa MOJTyYSHHIO TAHHBIX C JATYUKOB U 00paOOTKH JaHHBIX, COOPaHHBIX B
y4alerocs: paMKax BEITIOJTHEHUS CIIeHapHs paboThl, 1 HA0OP C KJIaBUATYPhI TEKCTOB C
MCIIONIb30BaHKEM B (DOpMYNax rpeuecKuX M JJATHHCKUX CHMBOJIOB.
15.9 dopmart 6nmankoB «braHku 1st BBITTOJTHSIOTCSL KaK C COCTaBJICHHEM JIEKTPOHHBIX OTYETOB, TaK
COCTaBIICHHS OTYETOBY (buKcanueil TaHHBIX C IATYNKOB MTyTEM PYYHOTO MEPEHECEHUS UX B
pacniedaTaHHBIN «bJIaHK I COCTAaBICHUS OTYETa» B ¢ 00pabOTKOM ITHX
JTAaHHBIX B mabmorax Tabmum u I'padukoB, BKIIFOYEHHEBIX B OaHK.
15.10 [lepeuensp Tem a1 MpoBeIEHUS - MarHUTHOE TIOJIE KaTYIIKH (pacueTHas Mojelnb «MarHuTHOE 1mose
YHCIIEHHBIX SKCIIEPUMEHTOB Ha OCHOBE KaTYIIKH»);
pacyeTHBIX MOJIeIIeH: - 3apsiIKa ¥ pa3psiiKa KOHJeHcaTopa (pacueTHas MOJAETb
«OneKTpoaHaMuKay - 0510k «KoHaeHcatop»);
- SIBJIGHUE CAMOMHIYKIINH (pacdeTHas MOJENb «DNEeKTPOIUHAMHKAY - OJI0K
«MHIyKTUBHOCTBY);
- CBOOOIHBIE 3JICKTPOMATHUTHEIE KOJIeOaHus (pacueTHAsI MOJIENb
«QnekTpoauHaMuKay) - 0510k «KonebaTenpHbIH KOHTYPY;
- PE30HAHC B TIOCNIEIOBATEIIFHOM KOHTYpE (pacueTHas Mozieib Pe3oHaHc);
- (hoxycHoe paccrosHue TUH3HI (pacueTHas Moaens «PokycHoe
paccTosiHUE JUH3BD»);
- naTepdepenius ceera B cxeme KOHra (pacueTHas Mozemb
«MuTepdepenmus ceera B cxeme FOHTaR);
- nudpakroHHas pemeTka (pacueTHas Moaens «/ndpaknmonnas
pEIIeTKaY).
15.11 Meronuyeckue pyKoOBOJCTBA K KaXKIOM Hannune
MOJIEJ, OMTUCHIBAIOIINE YNCIICHHBIE
9KCIIEPUMEHTEI
15.11.1 | PacuerHast mogens «MarauTHoOE ToJIe 6 [MITyka
KaTYIIKHY, KOIIMYECTBO SKCIIEPUMEHTOB!
15.11.2 | bnok «KoHaeHcaTop» pacdyeTHONH MOJENH 2 Tyxa
«DNEeKTPOINHAMIKAY, KOTHIECTBO
9KCIIEPHMEHTOB!
15.11.3 | bnok «MTHIYKTUBHOCTBY PacUETHOM 2 [HTyxa
MOJIeNH «DIIEKTPOANHAMHKAY, KOTHYECTBO
JKCIIEPHMEHTOB!
15.11.4 | bnok «KonebaTenbHbII KOHTYp» pacdeTHOH | 2 Tyxa
MoJIeNH «DIEKTPOIMHAMIKAY, KOTHIECTBO
JKCIEPUMEHTOB:
15.11.5 | PacuerHast mogensb «Pe3oHaHCy, 3 [MITyka
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KOJIMYECTBO IKCIIEPUMEHTOB:
15.11.6 | Pacuernas monens «PokycHoe paccTosiHie | 6 Tyka
JIMH3b1), KOJINYECTBO IKCIIEPHUMEHTOB!
15.11.7 | Pacuernast mozmens «MHTepdepentus ceera | 3 Tyxa
B cxeme FOHray», KommuecTBo
9KCIIEPUMEHTOB!
15.11.8 | Pacuernas monens «Audpakumonnas 3 [HTtyxa
pelIeTKa», KOJIMYECTBO SKCIIEPUMEHTOB:
15.12 Tun HOCHTENSA, HA KOTOPOM ITOCTABJISIOTCS | (JICI - HAKOITHTEIh
BCE PYKOBOJICTBA IO paboTe ¢ mporpaMmMon
YHCIEHHOI'O MOZICTTIPOBaHMsI BMECTE C
MPOrpaMMHBIMH MOJYJISIMU.
16 JononaurtensHbiit QyHKIponan [10 [TporpaMMHBIi MPOAYKT MpeHa3HAYCH JJIs TPOBEACHUS yUeOHBIX
Hudposoit nabopaTopru, Ha3HAYCHUE: MCCIIEIOBATENIbCKUX MPOEKTOB, MPAKTUKYMOB, JIJA0OPATOPHBIX U
JEMOHCTPALMOHHBIX YKCIIEpUMEHTOB. OOecreunBaeT BO3MOXKHOCTh
MOAIEPKKH YIEOHOT0 TIpollecca B paMKax TPaTUITHOHHBIX (OpM 00yICHHUSI
U IIepexo K COBPEeMEHHBIM (popMaM OpraHu3aliy yueOHOro mporecca.
16.1 Bo3MOoXHOCTH TIpH IPOBEICHUH [IpocMaTpuBaTh CHMCOK CYIIECTBYIOIIUX UCCIEIOBAHUH C YKa3aHHBIMU

uccuenoBaHui (yu4eOHBIX
UCCIIE/I0BATENIbCKUX ITPOEKTOB,
MPaKTHKYMOB, JIA0OPATOPHBIX U
JIEMOHCTPAIIOHHBIX YKCTIEPIMEHTOB):

MOJISIMU: TEMATHKa MCCIIeI0BaHUs, Ha3BaHUE UCCIIEIOBaHu, laTa
MCCIIeZIOBAaHUS, aBTOP UCCIIE0BaHNUs, CTaTyC UCCIEI0BaHNUS.
IIpocMaTpuBaTh CIMCOK CYIIECTBYIOIIMX MCCIIEIOBAHUMN C YKa3aHHBIMHU
MOJISIMH: TEMATHKa UCCIENOBaHNs, Ha3BaHUE UCCIIENOBaHUA, 1aTa
UCCIIEIOBAHUs, aBTOP UCCIIENOBAaHNUs, CTaTyC UCCIECIOBAaHNUS.
CopTupoBaTh CIIHCOK CYIIECTBYIOIINX MCCIEN0BAaHUI 110 CIEYIOINUM
MOJISIM: TEMaTHKa, Ha3BaHUE, 1aTa, aBTOp, CTAaTyC.

ObecnieunBaTh MO3TAITHOE BHIMOJIIHEHHE HCCIIE0BATENLCKON pabOThI, B
COOTBETCTBHH CO CIIETYIONIEH CTPYKTYpoil paznenos: «OmnucaHue»,
«IIpoBenenue», «Ananuz», «[IpocmoTpy.
B03MOXXHOCTD HaTISAHOIO CPAaBHUTENFHOTO aHAIH3a
0TOOpakeHUs TpaWKOB B IBYX-KOJIOHOYHOM PEKHME.
Bo3MOXXHOCTB CO31aHHUS: - CO37aBaTh HOBOE HCCIIEIOBAHUE C
BO3MOYKHOCTBIO 3aJ]aTh TEKCTOBOE OIMCAHUE MOJIEH: Ha3BaHUE, ONMCAHUE,
LENTH, TUIIOTE3bl, TNTAHOBBINA X0/ paboTHI; - CO34aBaTh TAOMUIIBI IS
cOopa/oToOpaskeHs JaHHBIX UCCIIEAOBAHUS; - CO3/1aBAaTh TEKCTOBBIE
KOMMCHTAapuu B TEIGJ'II/I].[&X JaHHBIX; - CO31aBaThb Fpa(bI/IKI/I-I/IJ'IJHOCTpaHI/II/I
JaHHBIX, TPEACTaBJICHHBIX B TaOJIMYHOM BUJEC, - CO31aTh HECKOJIBKO
rparKOB; - CO3AaTh HECKOJIBKO IITKAJ JUTSI OAHOTO TpaduKa C HEeNbio
COITOCTAaBIICHUS! TaHHBIX OIPEACICHHON BEINYNHBI, N3MEPEHHON B
Pa3NUYHBIX €AUHUIIAX; - CO31aBaTh TEKCTOBbIE KOMMEHTAPUH C
BO3MOYKHOCTBIO BCTABKU CHENMAIBHBIX CHMBOJIOB, BEpXHUX M HIKHHUX

C ITIOMOIIIBXO
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WHJICKCOB, HJUTFOCTPAIIHii; - BO3MOXHOCTh JI00ABJISATh B TAOJIMILY JTaHHBIX
THII TIOJIS «IIJ1s1 U300 PaKECHU.

Bo3MokHOCTE paboTHI C TpaduKamu.

BosmoxkHOCTH Tpadudeckoro pegakropa GopMyIr, BCTpOSHHOTO
BU3YaJbHOTO PEIAKTOPA, CIIEIIMATHLHOrO HHCTPYMEHTA PHCOBAHHS.
B03MOXHOCTH pabOTHI ¢ TOKYMEHTOM.

B03MOXXHOCTB TPOCMOTPETH B POAYKTE 00YUAIOIIUE KYPChI 110
crenyrolemMy nepednro pynkunonana: O63op unrepdetica, Mccnenopanus
1 ABTOpHU3AISL.

16.2

CupaBounas nHGOpMAIIHS:

- Emnauner m3mepenns cucteM CU, CI'C, TpaAWIIMOHHBIX CHCTEM MED.
- OyHIaMeHTaIbHbIEe TIOCTOSHHBIE.
- KpatHble u nonpHble npucTtaBku cuctemsl CH.

16.3

Bo3moxxHOCTH 111 pabOTHI CO CIIPaBOYH OH
UHpOpMaIEH:

XpaHeHue s KaK0U eMHUIIBI H3MEPSHHUS: Ha3BaHUsI U 0003HAUCHUS
H3MepﬁeM0]7[ BCJIIMYHUHEBI, 0603Ha‘-ICHI/IH CAWHUIIBI UBMEPCHU S, OITMCAaHU A
CAWHUIIBI U3MCPCHU S, JIMHEWHBIX CBS3EH C APYTUMU €ANHULIaMU
HA3MEpPEHUS.
ITomck: 1Mo Ha3BaHUSAM M3MEPSIEMBIX BETUIHH WM EANHAIIAM H3MEPEHUS
(o BEIOOpY TIONB30BATENS), & TAKKE TIO BCEM TEKCTOBBIM ITOJISIM.
CopTtupoBka 1o yObIBAHUIO/BO3PACTAHUIO 110 CIEAYIOIINM ITOJISIM:
Ha3BaHWE U3MEPsAEMON BEIMYUHBI, 0003HAUCHHE, HA3BaHUE
€/IMHUILIBI U3MEPEHUSL.
[TpocMmoTtp: - mpocMOTp TOAPOOHOH HH(DOPMALIUH TT0 TFOO0H eTUHHIIC
HU3MCPCHH IIPU HAXKaTUH HAa €€ Ha3BaHWEC, B TOM YUCJIC OIIMCAaHUC CAMHUIILI
M3MEPEHHUA U JINHEHHBIE 3aBUCUMOCTH C APYTUMH BETNIHMHAMH (TIPH MX
HaJIM9IHH): - TIPOCMOTP OOHEKTOB IO TEMATHIECKAM pa3zeiiaMm; -
rpadryeckoe IpecTaBieHNe YUCIEHHBIX COOTHOIICHHH MEXITY
BEJIMYNHAMHU, CBSI3aHHBIMH JTHHEHHBIMH 3aBHCHMOCTSIMHU.
Co3panue: - co3gaHue MOIb30BATENLCKUX €ANHUI] U3MEPEHHS, H3MEPIEMOi
BEJIMYUHBI, CACTEMbI MEp; CO3/IaHUE JINHSHHBIX 3aBUCUMOCTEH
IMMOJIL30BATCIbCKUX CIUHUI UBMEPCHUA OT CANHUI] USMEPCHHA, CO3JaHHBIX
paHee WiIv eAMHUI] U3MEPEHHS 13 00Iel ONOIMOTeKH MaHHBIX (110 BEIOOPY
MOJIb30BATENs); - BO3MOXKHOCTh BHECEHHUS JOTOJIHUTEIbHOW WH(OpMaITuu
10 O0BEKTY C TTIOMOIIBI0 T00ABIICHUS (DAIIIOB HPOKO PaCPOCTPAaHESHHBIX
thopmaToB.
CopTtupoBka cucka (yHIaMEHTAIBHBIX MOCTOSHHBIX IO CIEAYIONTIM
MOJISIM: HAMMEHOBaHKe, 0003HauCHKE, 3HAYCHUE, MPUOIKEHHOE 3HAYCHHUE,
€IMHULIA U3MEPEHUS.

16.4

CpoK JAeHCTBUS JIUIICH3UU:

OeccpouHas

17

KpaTkoe pykoBOACTBO IO 3KCILTyaTallnu
udposoii maboparopuu

1

Komrn
€KT
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Ne n/m HaummenoBanue nmokasarens 3HayeHue MmoKas3aTens En.
U3M.
17.1 Copep:xaHue pyKoBOJICTBa 110 - ONKcaHMe ¥ Ha3HAUYeHHE IU(POBBIX H3MEPUTEIBHBIX JATYHKOB U
IKCIUTyaTaINN: MYJIBTU/IATINKA; OMTMCAHNE UX TEXHUIECKHX XapaKTEPUCTUK U
BO3MOXKHOCTEM; OMKUCaHKE CXEMBI YCTPONCTBA U MPUHITUIIA JEHCTBUS;
- IpUMeEpBI NPaKTUYECKOI'0 IPUMEHEHUS U HCIONb30BaHMsI JATYMKOB U
MYJIbTUAATYNKA;
- ONKCaHHUE CXEMBbI MOJKITIOYEHHS JATYHKOB K KOMIIBIOTEPY;
- OMKCaHKe MPOrpaMMHON YacTH HU(POBOH TabOpaTOpuH, ONMCaHHE
uHTepdeiica mporpaMmer;
- OMKCaHME IIATOB YCTAHOBKU MPOrPAMMHOTO 00eCIIedeHus U PaObOTHI C
JATYNKAMU U MYJbTHIATIHKOM;
- IOPSLIOK PabOTHI C MOAYJIEM CONPSKEHUS MYJIbTUAATINKA IS
obecrieueHus GeCIPOBOIHOM Nepesadyl JaHHBIX Ha PErHCTPaTop JaHHBIX
(xoMIBIOTED, HE BXOASIINHA B KOMIUIEKT IIOCTaBKH) TP BHIMIOTHEHUN
M3MEpEHUH.
18 CrpaBo4HO - METOIUYECKUE MATEPUAITBI 1 Kommn
eKT
18.1 Meromnyeckne pekoMeHaanuu mo padore ¢ | Comepikat MoaApoOHBIE HHCTPYKIIUH 10 CICAYIOIINM ITYHKTAM:
uu¢poBoii 1abopaTopuei o Gpu3MKe: - OYHKIMOHAJ IPOrPaMMBI ISl PETUCTPALIMN JAHHBIX C JATYHKOB.
- UnctpymenTapun 1o o0paboTKe TaHHBIX U3MEPEHUI: H3MEHEHUE
MacIITadOB IEMOHCTPAIMK CUTHaJla ¢ AaTYMKa; TIEPEeHECEHNE TaHHbIX
M3MEpPEHHU B TAONUIIBI T JalibHEH el paboThl C HUMH; COCTaBIICHHE
9JIEKTPOHHOTO OTYETA.
- Metonuku npoBeaeHus 1a00paTopHBIX PadoT C MONIATOBBIMU
WHCTPYKIMSIMU TI0 X BBITIOJIHEHHIO, B TOM YHCJIE METOIUKH IPOBEICHUS
71a00paTOpPHBIX PabOT ¢ MPUMEHEHHEM JATUNKA YCKOPEHUS U YTIIOBOH
CKOPOCTH.
18.2 Obu1ee KOAMYECTBO Ja00OPaTOPHBIX padoT 40 [Htyka
18.3 KonmnuectBo nabopaTopHBIX padort ¢ 15 [HTyxa
MPUMEHEHUEM JaTYNKa YCKOPEHHS U
YIJI0BOM CKOPOCTH
18.4 CocTaB OIBITOB C MPUMEHEHHEM JaTIHKA - I3MEpEeHNEe YCKOPEHHsI CBOOOTHOTO TaIeHUS
YCKOPEHHSI U YITIOBOI CKOPOCTH: - OIIBITHI 110 U3YYCHHIO ABHKCHUE TEJIa HAa HAKIIOHHOW IJIOCKOCTH
- OTIBITHI 10 U3YYCHHIO ABMKEHHUS TeJIa Ha TOPU30HTAIBHO PACIOI0KEHHON
HarnpasJsoei
- OTIBITHI 10 U3YYCHHIO KOJIeOaHU Tella Ha MIPYKHHE
- OMBITHI 10 U3YYEHHUIO KoJeOaHMsI Tella Ha HATH.
18.5 KOJINYECTBO OIBITOB 110 U3MEPEHUIO 1 IHTyxa
YCKOPEHHsI CBOOOIHOIO MaJeHUs
18.6 KOJIMYECTBO OIBITOB 110 U3YUYESHUIO 4 Tyxa

JIBIOKCHME TeJIa Ha HAKJIOHHOM MIOCKOCTH
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(DYHKLII/IOHaJ'ILHI:Ie, TCXHUYCCKUC, KAYCCTBCHHBLIC, SKCILIYATALIMOHHBIC U JPYTHUC XAPAKTCPUCTUKHU TOBApA

TOBapa Ne n/m HaummenoBanue nmokasarens 3HayeHue MmoKas3aTens En.
U3M.
18.7 KOJIMUYECTBO OIIBITOB 110 U3YUEHHIO 2 MTyka
JIBYDKEHHMSI TeJla Ha TOPH30HTAIIBHO
pPacCIoI0XKEHHOW HapaBIsIoNeit
18.8 KOJIMYECTBO OIBITOB 110 U3YUYESHUIO 3 Tyxa
KoJieOaHMs Tesla Ha IPYKUHE
18.9 COCTaB OIIBITOB I10 U3YYEHHIO KONeOaHus - HUTSHOM MasiTHUK;
TeNa Ha HUTH: - KOHHYECKHI MasITHUK;
- IBIDKEHHE TI0 OKPY)KHOCTH B TOPU30HTAIBHOM TIOCKOCTH;
- JBIDKEHME T10 OKPY>KHOCTH B BEPTUKAJIBHOMN IJIOCKOCTH;
- MOJEJIMPOBAHUE YIIPYTOro yAapa.
19 AKkceccyapsl: 1 Habop
19.1 Coemunurensusiii USB ka6ens (USB 1 MTyka
A Buska - USB B Buska):
19.2 3apsitHOE YCTPOUCTBO IUIsl OECTTPOBOJHOTO 1 Tyka
MYJIbTUAATYHKA
19.3 Coenunurensubiii USB kabens (USB 1 [HTyxa
A Buika - USB Type - C Bunka)
19.4 Coenunurensublif kabens (USB A Buika - 1 MTyka
miniUSB Buika)
19.5 USB Ananrepa Bluetooth 4.1 Low Energy 1 ITyka
19.6 USB ¢urenr Hakonutenb ¢ HEOOXOAUMBIM 1 Tyxa
IPOrpaMMHBIM OOeCIIeUeHUEM
20 Cucrema xpaHeHus (YHakoBKa): Bce obopynoBanue, BXxoasiiee B COCTaB J1a00paTOpUN yIOKEHO B
IIJIACTUKOBBIM KOHTEHHEP
20.1 JmHa koHTelHepa (B cOOpe ¢ KPBILIKOH): 434 Munnu
MeTp
20.2 [Inpunaa koHTEHHEPA (B cOOpE C 311 Mum
KPBITIKOMH): METp
20.3 Bricora konTeiiHepa (B cOope ¢ Kpblkoi): | 158 Munnu
METp
21 JlononHuTenbHbIE MAaTEPUATIB - PyccKOS3BIUHBIN CalT TONJEPIKKY;
- Busieoponuku Ha caiiTe MpOM3BOIUTENS
Hudporas Xapakrepuctrku mo KTPV:
nabopaTopusi 1o 1 [TpeameTHas 00acTb Xumus
XUMMH (YUEHHYECKA) JlononHuTEeNbHBIE XapaKTepUCTUKH: *
2 Tumn none3oBaTens OOyuaromuiics
(Habop mo 3 Tun neperaun MokazaHUM JaTYMKOB IIpsiMoe mOAKIIIOYEHUE K YCTPOUCTBY
3aKpEIUICHUIO 4 JlomomHuTENEHBIE MAaTEPHANBI B KOMIUIEKTE | - 3apsiIHOE YyCTPOHCTBO ¢ KabemeM miniusb
HA3y49aCMbIX TCM 110 - Ka6ens USB coequHUTENLHBIN
NPEAMCTHbBIM - HaGop nabopaTopHoii ocHacTKu
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00J1acTSIM OCHOBHOT'O
o0rmero oOpa3oBaHus)

(DYHKLII/IOHaJ'ILHI:Ie, TCXHUYCCKUC, KAYCCTBCHHBLIC, SKCILIYATALIMOHHBIC U JPYTHUC XAPAKTCPUCTUKHU TOBApA

Ne n/m HaummenoBanue nmokasarens 3HayeHue MmoKas3aTens En.
U3M.
- [IporpammHoe obecrieueHne
- PykoBoJCTBO 10 3KCIUTYaTaliuu
- CripaBO4YHO - METOANYECKHUE MATEPUAIIB
- YakoBka

5 becipoBoiHOM MyJIBTHAATYMK 10 XUMUHU 1 [tyka

51 CocraB BCTPOCHHBIX B KOPITYC - Jatuuk ypoBHs pH
MYJIBTUAATINKA U3MEPUTENBHBIX TATYUKOB | - JIaTYMK 3IIEKTPHUYECKONW MPOBOANMOCTH

- JlaTumK TemMrepaTypbl HCCIIEAYEMOH Cpeibl
5.2 B03MOXHOCTE MyJIBTHIATYHKA OJHOBPEMEHHOE U3MEPEHHE BCEX MapaMeTpOB, UCXO U3 COCTAaBA
MYJIbTUAATUYHKA

5.3 PesxuM paboThl MyJIbTUIAATUHKA: PaboTa MybTHAATUMKA B pekUMe cOOpa U NepeAadn JaHHBIX

5.4 KoncTpykTHBHOE HCTIOMTHEHUS KoMOMHMPOBaHHOCTH MYJIbTHIATYMKA 32 CYET BOBMOKHOCTH KaK
MYJIbTUAATYNKA COBMECTHOI'0 MCITOJIb30BAHHUSI JIEKTPOHHOTO OJIOKA MYJIbTHAATIUKA C

0ecpOBOJHBIM MOJYJIEM CONPSHKEHUS], TAK M Pa3JelIbHOr0, HE3aBUCHMOTO.

5.5. Paspsmaocts BcTpoerHoro AILIT
MYJIBTHIATIAKA 12 bur

5.6 WnTtepdeiic pazbema (Tuml) Ha Kopiyce USB (tun C)
3IIEKTPOHHOI0 OJIOKAa MYJIBbTUAATINKA JIJIST
MPSIMOr0 TOAKIIOYEHHUS K KOMIIBIOTEPY (He
BXOJISIIIIEMY B KOMILJICKT TIOCTABKH)

5.7 KoMMyHUKanmmOHHEIH pazbeM (THm2), Ha 1 [Tyx
KOPILyCe 3IEKTPOHHOT 0 OJ10Ka a
MYJIbTUAATYHAKA JJIS TOIKITFOUEHHS K
MOJYIIO CONPSKEHUS C TaTYMKoM, Arduino
- COBMECTUMBIM POOOTOTEXHUYECKUM
W3ICTHSM:

5.8 Wurepdeiic 6ecripoBomHoro noaxmtoueHus | Bluetooth
MYJIbTUAATYHKA

5.9 B03MOXHOCTB 3aKpeIUICHUS Ha paOodell METaNINYECKON MOBEPXHOCTH, B TOM YHUCIIE U BEPTUKAIBHON
MYJIbTUAATYNKA TUIOCKOCTH, C TIOMOLIbIO BCTPOCHHBIX BHYTPEHHUX MarHUTOB,

pacnoJaoKEeHHBIX Ha THUILHOM CTOPOHE KOopHyca.

5.10 B03MOKHOCTB 3aKperuIeHHs! C MOMOIIBI0, BMOHTUPOBAHHOM B KOPITYC MYJIbTHIATYAKA TAHKH JUIs
MYJIBTHAATYMKA B IITATHBE BKPYYMBaHUs JiepyKaTeIst

5.11 Hanpspxenre nmuTanms MyIbTHIATINKA 5 BonbT

5.12 EmKocTh akkymynsiTopHOH OaTapeu, 0,7 Awmrmiep
BCTPOCHHOH B MOJZIYJIb CONPSDKEHUS -yac

5.13 HomuHansHOe HanpspkeHue datapen 3,7 BonbT
MYJIBTUAATYHNKA

5.14 JmHa kopryca 6ecrpoBOIHOTO 133 Mum
MYyJBTHIATIHKA (B cOOpe C MOAyIeM MeTp
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COMPSDKEHUS 1 Oe3 ydeTa rabapuTHBIX
pa3MepoB Pa3beMOB):

5.15 [upuna kopiryca 6ecrpoBOAHOTO 70 Mum
MyJIbTUAATYMKA (B cOOpe C MOIyIeM MeTp
COMpsKEHUs 1 0e3 yueTa rabapuTHBIX
pa3MepoB pPazbeMOB):

5.16 BricoTa xopmyca 6ecripoBOIHOTO 22 Munnu
MyJBTHAATIHKA (B cOOpe ¢ MOAyIeM METp
COTPSDKEHUS U 0e3 yueTa TabapuTHBIX
pa3MepoB Pa3beMOB):

5.17 Pa3zpem Ha KopIyce MOAYINs CONPSIKEHUS USB (tun C)

MYJIBTUAATYMKA AT 3apsIKH
AKKyMYJIITOpa

5.18 PazbeM moAKIIIOYEHUS Ha KOPITYCe MOyl | KOMILJIEMEHTAPHBIN KOMMYHHKAIIHIOHHOMY Pa3beMy (TUM2) B AJIEKTPOHHOM
CONPSDKEHHUS] MYJIbTHIATINKA OJI0Ke.

5.19 Cr1oco0 BKITIOUECHHUSA-BBIKIIOYEHUS Knomka
0ecrpOBOAHOTO MOIYIS COMPSKEHUS
MYJIbTUAATYHKA

5.20 WNHnukaus yCoemHoro BKIIOYEHUS IBeroBas
MOy

521 IIBeToBast ”HAMKALIMSA OCTATOYHOTO 3apsiia | OT 3€JIEHOTO /10 KPAaCHOTO [0 Mepe pa3psja akKyMyJsaTopa
AKKyMYJISITOpa C U3MEHEHHUEM LIBETa

5.22 HapexxHoe 1 MI0THOE MEXaHHUYECKOE C nOMOIIBIO JONONMHUTENBHBIX COEANHUTEIbHBIX JIEMEHTOB
COEAMHEHHE JIEKTPOHHOTO OJI0Ka C
MOJYJIEM COMPSHKEHUS

5.23 Marepuai U3roToBJICHHS KOpITyca YIAPONPOYHBIH ITACTHK
MYJIBTUAATYHNKA

6. Berpoennslii jaTuuk: natyuk yposHs pH

1 ITyka

6.1 Haznauenue gatunka yposHs pH M3MepEeHHe BOJOPOAHOr0 MOKAa3aTelisi B BOAHBIX PACTBOPax

6.2 Jwnana3on uzMepenus gatuuka yposHs pH 0
(arxHsAg rpannna), pH

6.3 Junana3on uaMepeHus aaTyrka yposHs pH 14
(BepxHss rpanuma), pH

6.4 Paspemenne natunka yposss pH, pH 0,01

6.5 JuanazoH pabounx TeMIepaTyp JaTdhKa 10 I'panyc
ypoBHS pH (HMXHSSA TpaHuLa) Ienbc

ust

6.6 Jwnana3on pabo4nx TeMreparyp JaTdauka 80 I'panyc
ypoBHs pH (BepxHss rpaHuIa) Ienbc
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ust

6.7 [MorpemHocTh n3Mepenuit natunka yposuss | 0,1
pH, pH
6.8 UyscTtBuTenpHOCTh Aatunka yposHs pH, pH | 0,01
6.9 Tun pasbema ISl MOJKIIOYEHUS BNC
n3mepurenbHoro pH - anekrpona
7 BceTpoeHHblil 1aTuuK: JaTUUK 1 [MITyka
IEKTPUUECKON IPOBOAUMOCTH
7.1 Ha3zHaueHue gaTunka 3JeKTPUYECKOI U3MEHEHHE yIEeNBbHOMN 3JIEKTPOIPOBOJHOCTH JKUAKHUX CPell
POBOANMOCTH:
7.2 Junana3onsl u3mepennii 1 naTunka 0
AIIEKTPUIECKON TPOBOAUMOCTH (HUKHSS
rpannna), MKCM/cMm
7.3 Juana3onbl u3MepeHnii 1 qaTunka 200
JIEKTPUUECKON IPOBOANMOCTH (BEPXHSIA
rpanuna), MkCm/cMm
7.4 Jnana3oHbl U3MepeHHH 2 [aTunKa 0
AIIEKTPUIECKON TPOBOAUMOCTH (HUKHSS
rpannna), MKCm/cMm
75 JlnanazoHbl U3MEpeHHH 2 JaTUHKa 2000
JIEKTPUYECKON IPOBOANMOCTH (BEPXHSIS
rpanuna), MkCm/cMm
7.6 Jnana3oHbl H3MepeHHH 3 TaTunKa 0
AIIEKTPUIECKON TPOBOAUMOCTH (HMKHSS
rpannna), MKCM/cMm
1.7 Jlnana3oHbl H3MEPEHUH 3 TaTUnKa 20000
JIEKTPUYECKON MIPOBOANMOCTH (BEPXHSI
rpaHuma), MkCm/cMm
7.8 Paspemenue nns auanazona 1 natdauka 0,1
DIIEKTPUYECKON TpoBoAUMOCTH, MKCM/cM
7.9 Paspemenue nns auanaszoHa 2 qaTauka 1
AIIEKTPUYECKON poBOoAMMOCTH, MKCM/CM
7.10 Pa3zpemenue nis quanazoda 3 maTdauka 10
JIEKTPUUECKON IpoBoANMOCTH, MKCM/cM
7.11 [TorpemHocTs U3MEpEHUI 1aTYNKA 10 IIpone
AIIEKTPUUECKON TPOBOAUMOCTH HT
7.12 Tun pazbema ISl MOIKITIOYEHUS BNC
WU3MEPHUTETBHOrO HIyTa JaTIHKa
JIEKTPUUECKON IPOBOAUMOCTH
8 BerpoeHHblii qaTumk: gaTyuk Temnepatypsl | 1 [lryka
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HCCIENYEMOM Cpelibl
8.1 HaznaueHue naTunka TeMIepaTypsl U3MEpEHHE TEMIIEPaTyPhl UCCIENYEMON Cpe/IbI
rccnenyeMou cpefsl
8.2 Pa3merenre M3MEpUTENBEHOTO MIYTIA U3 BriHocHO HAa THOKOM KaOelie
HEPXKABEIOIICH CTAJIU C TEMIIEPaTyPHBIM
CEHCOpPOM BHYTpH IIyTla BCTPOSHHOTO
JIATYHMKA TEMIIEPATyphl HCCIEAYEMOH cpelibl
8.3 Juana3oH u3MepeHus JaTIrKa -20 I'panyc
TeMIEepaTyphl UCCIENYEMON CpeIbl [enbc
(HYDKHSIS TPaHMIA) us
8.4 Jlnana3oH u3MepeHus AaT4nKa +140 I'panyc
TEMIIepPaTypbl HCCIEAYEMOH CpeIbl Lensc
(BepxHss IpaHUIIA) us
8.5 Pa3pemenne naTanka TemmepaTypol 0,1 I'panyc
HCCIEyEMOM Cpeibl enbe
us
8.6 [TorpemHocTs U3MEPEHUS TaTUNKA 1 I'panyc
TEMIIePaTypbl HCCIEAYEMOI Cpebl Lensc
ust
8.7 Jnamerp pazpema, TUIIA THE3O, IS 3,5 Munm
mTeKkepa H3MEPUTENFHOTO IIyTa AaTIhKa METp
TEMIEPATYPBI UCCIEAYEMON Cpebl
9 OTnenpHbI JaTYUK: JATYUK OIITUYECKOU 1
MJIOTHOCTH 525 HM [Ityka
9.1 Hcnonnenne gatyrika ONTHYECKOM JlaTyuK BBHIMIONIHEH B BU/IE €AMHOTO MOJYJIs, IPEACTABIISIONIETO COOOM
TUTOTHOCTH 525 HM: KOPIYC U3 TUTACTHKA, BHYTPU KOTOPOTr'0 HAXOAMUTCS MevaTHasl riaTa ¢
3JIEKTPOHHON CXEMOM
9.2 Ha3znaueHnue natuvka onTU4ECKON HM3MEpPEHNE ONTUYECKON TIIOTHOCTH PacTBOPOB HA JAJIMHE ONTUYECKON
IJIOTHOCTH 525 HM: BOJIHBI 525 HM
9.3 Jnana3on uzMepenus aatynka ontuueckoi | 0
IJIOTHOCTH (HWXKHSAA rpanuia), D
94 JlnanazoH U3MepeHus 1aTIuKa ONTUIECKOH | 2
TJIOTHOCTH (BEpXHsA TpaHuia), D
9.5 Pa3pemenne naTymka onTHIECKON 0,01
mioTHocTH, D
9.6 [TorpemHocTs U3MEpEeHUs 1aTYNKA 10 IIpone
ONTHUYECKON INIOTHOCTH HT
9.7 JlmrHA BOTHBI HCTOYHMKA CBETA TaTYMKA 525
OIITHYECKOHN TIIOTHOCTH, HAHOMETP
9.8 JlnrHa Kopryca gaT4yrKa ONTHYECKOM 84 Muutu
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IJIOTHOCTH (0€3 y4yera rabapuTHBIX
pa3MepoB pUKcaTopa):

METp

9.9

[Iupuna kopryca 1aTYUKa ONTHYECKOU
MJIOTHOCTH (0e3 ydera rabapuTHBIX
pa3MepoB GHKcaTOpa):

76

Munnn
METp

9.10

BricoTa kopryca gaTyrka ONTHYECKOM
IJIOTHOCTH (0€3 y4yera rabapuTHBIX
pa3MepoB pUKcaTopa):

24,5

Mumu
METP

9.11

Pa3pem (Turrl) maTdrka ONTHYECKOM
TUTOTHOCTH TS TIOAKITIOYCHUS K
KOMITBIOTEPY (HE BXOASIIEMY B KOMITJICKT
MIOCTABKH)

uSB

9.12

KommyHuKaninoHHbIH pazbeM (TH2)
JATYMKA ONTUYECKOHN IIOTHOCTH, IS
MOJIKITFOYCHUS K MOJIYJIIO COMPSDKEHUS C
naTaukoM, Arduino - COBMECTUMBIM
POOOTOTEXHIUYECKUM U3JCITUSIM

IMItyka

9.13

Bun npencraBienus pe3ynbTaToB
M3MEpPEHUN MPU MOAKITIOYCHUH TaTINKa
ONTUYECKON TUIOTHOCTH K KOMITBIOTEPY (HE
BXOJISAIIEMY B KOMIUIEKT ITOCTABKH )

B BUJC 3aBUCUMOCTHU ONTUYECKON INIOTHOCTH OT BPCMCHHU.

9.14

Ha3znaueHnue oJHOBpeMEHHOI0
MOAKIIFOYEHHS] KOMMYHUKAILUOHHOIO
pa3bemMa (THIT2) 1aTIhKa ONTHYECKON
TJIOTHOCTH K pOOOTOTEXHUYECKOMY
mnennto u USB pazpeMa naTduka K
KOMITBIOTEPY

JUTSI CHHXPOHHOT'O BBIBOJIa TAaHHBIX Ha JBa YCTPOHCTBA

9.15

Martepuain Kopiryca JaTyuka ONTHYECKOM
IUIOTHOCTH

yAapOINpPOYHBIN TIACTUK

9.16

KOHCTPYKTI/IBHOC HUCIIOJTHCHHUEC JaTYHNKa
ONTHYCCKOM IIIOTHOCTH:

I1 - o6pasHBIii KOpIyC ¢ Ma3aMu, COOTBETCTBYIOLIMMH I10 pa3Mepam
OOpTHKaM KIOBETBI, IUTIOC BUHT JUI (PMKCALMU KIOBETHI.

9.17

Krosera

1

[MItyka

9.17.1

MaTepua KIOBETHI

IJIACTUK

9.17.2

HCITOJIHCHHUEC KIOBCTHI

IIPO3PaYHBIN

9.17.3

["aGaputHbie pa3Mepsl KIOBETHI, JUIMHA

109

Munnun
METp

9.174

I'aGapuTHbIC pa3Mephl KIOBETHI, ITUPUHA

45

Mumu
METP

9.17.5

["abapuTHBIEC pazMepsl KIOBETHI, BHICOTA

42

Muu
METP
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10 Hab6op 1abopaTopHOH OCHACTKH 1 HaGop
10.1 Haznauenue Habopa 1abopaTopHOIt JUISL TIPOBEJICHUS TOTTOTHUTENBHBIX KCIIEPIMEHTOB COBMECTHO € IU(POBOH
OCHACTKH: nabopaTopHueit
10.2 CocraB HaOOpa: BOpOHKA 1 ITyka
10.2.1 MaTepual U3rOTOBJIEHUS BOPOHKH TTOJTUIPONHIIEH
10.2.2 JIaMeTp BOPOHKU 60 Munnu
METp
10.3 Konba xoHnueckas 1 [Tyka
10.3.1 00beM KOJIOBI KOHUYECKOH 100 Mumu
JIUTP
10.3.2 MaTepHaj U3TOTOBJIEHHUS KOJIObI TEPMOCTOIKOE CTEKIIO0
KOHHMYECKOI
10.4 Jloxeuka Ui ckUTaHUS 1 [Tyka
104.1 MaTepual U3TOTOBICHUS JIOKEUKH JITIS HEepXKaBeroIast CTaib
CKUTAHUS
105 CrakaH IJIacTUKOBBIN THII | 1 [tyka
105.1 00beM CTakaHa IIACTUKOBOrO THIT 1 100 Munm
JIUTP
10.5.2 MaTepya U3rOTOBIICHUS CTaKaHa MOJTUIIPOITHIIEH
TTACTHKOBOTO THII |
10.5.3 HaJM4ue MEPHOM IIKaJIbl CTaKaHa Ha
MJIACTUKOBOTO TUII 1
10.6 CrakaH NJIacCTUKOBbIN THII 2 2 MTyka
10.6.1 o0beM cTakaHa IIIACTHKOBOI'O THIT 2 30 M
JATP
10.6.2 MaTepHall U3roTOBJICHUS CTaKaHa MOJIUMIPOTIUIIEH
TJIACTHKOBOTO THII 2
10.6.3 HaJIM4Yle MEpHOM IIKajbl CTakaHa Ha
TJIACTUKOBOTO THUII 2
10.7 LumuHap MEPHBIH ¢ HOCHKOM 1 [Tyka
10.7.1 00beM UIIMHAPA MEPHOTO C HOCUKOM 100 Munu
JIUTP
10.7.2 MaTepHa U3roTOBICHUS HUIUHAPA MIOJIUTIPOTTUIICH
MEpPHOTO C HOCHKOM
10.7.3 LIeHAa JEJICHUS [IUIMHIPA MEPHOIO C 1 Muu
HOCHKOM JIATP
10.8 Yamka [leTpu ¢ KpbIIIKoit 2 [Tyka
10.8.1 MaTtepual U3roroByeHus yamku Ilerpu CTEKJIO
10.8.2 nuametp damku [letpu 100 Munnu

METp
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10.9 [natens - TOKEUKa 1 Tyka
10.9.1 MaTepual U3TOTOBJICHUS IIMATENb - MeTaJ
JIO’KEUKH
11 [IporpammHoe obecnieueHne ITporpammuoe obecnieyenue (I10) mo3BonseT mMoap30BaTENO PAdOTATH C
¢ poBbIM 000pyaoBaHHEM U3 cocTaBa LIJI B omepaimoHHBIX ccTEMax
cemeiictea Windows, Linux ¢ y4eToM X HHIUBHIYaTbHBIX TEXHUYECKHX
0Cco0eHHOCTEH M (PYHKIIMOHATBHBIX BO3M0XKHOCTEH.
11.1 SI3BIKOBOE COITPOBOXICHIE MMPOTPAMMHOTO | pyCHUGHUIINPOBAHHOE
MEHIO
11.2 Peanmn3oBaHHBIH (HYHKITMOHAT - ABTOMaTH4ecKoe oOHapyXeHHe (aKTa MOAKITIOYEHHS - OTKIIIOUSHUS
MPOrpaMMHOI0 00eCIeYeHHS: MYJIbTUAATINKA K KOMIIBIOTEPY (HE BXOIIIIEMY B KOMIUIEKT IIOCTABKN);
- Be1bop naTunkoB Asst ©3MEpeHUil, ¢ BO3MOKHOCTBIO CKPBITh
MOJKIIOYCHHBIC TATYNKH, KOTOpbIe HE TPEOYIOTCS ISl H3MEPEHUH;
- OTenbHas HACTPOHKa KaXKIOro IaTINKa;
- Bo3MOXHOCTb IPOJIOJKUTE paHee HavyaThlid TpaduK MOCIe May3hl B
M3MEPEHHSIX;
- Bo3aMoxHOCTH paboThl ¢ BuIeoKamMepoid (InpOBBIM MUKPOCKOIIOM).
11.3 CriocoObl ipeACTaBICHHS TOTYIEHHBIX - 3aBHCUMOCTb TIOKa3aHUI OIHOT0, HECKOJBKHUX JaTYUKOB OT BPEMEHH;

JAaHHBIX HAa 3KpPaHC:

- 3aBHCUMOCTb TIOKa3aHUI OHOTO JaTYMKa OT [MOKa3aHUH IPyroro;

- 3aBHCUMOCTb TIOKa3aHUI OHOT0, HECKOJIbKUX JATYNKOB OT BENUYHHEI,
BBOJIMMOM C KJIaBUATYpPbl KOMITbIOTEpa (PY4HOI BBOJ aOCITHCCHI);

- perucTpanus JaHHBIX 10 KOMaH/Ie MoIbh30BaTels (IO - TOUCUHBIH BBOJ
JTAHHBIX).
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12

Hazuauenue:

IIporpamMMHBIN TPOTYKT MpeIHa3HaueH I TPOBEACHUS yIEOHBIX
HCCIIEOBATENILCKUX ITPOEKTOB, IPAKTUKYMOB, JJA0OPaTOPHBIX U
JEMOHCTPALMOHHBIX SKCIIEpUMEHTOB. ObecneunBaeT BO3SMOXKHOCTh
HOAJEPKKH y4eOHOr0 mpoLecca B paMKax TpaAULUOHHBIX (hopM 0OyueHHs
Y Tepexoj K COBPEMEHHBIM (popMaM OpraHu3aliy y4eOHOro mporecca.

121

Bo3moxkHOCTH IIpH IPOBEICHUN
HCClleIoBaHuH (YaeOHBIX
HCCIIE0BATEIIBCKUX IIPOEKTOB,
MPAKTUKYMOB, JIAOOPATOPHBIX U

JACMOHCTPALIMOHHBIX BKCHepI/IMCHTOB):

[IpocmaTpuBaTh CHUCOK CYIIECTBYIOIIUX UCCIEOBAHUN C YKa3aHHBIMU
MOJISIMU: TEMATHKA UCCIICIOBAHNsI, HA3BaHUE UCCIIEIOBAHUS, J1aTa
UCCIIEJOBAHUS], aBTOP UCCIIEI0BAHNUS, CTAaTyC UCCIIEIOBAHUS.
IIpocMaTpuBaTh CIMCOK CYLIECTBYIOLINX HUCCIEA0BAHUN C YKa3aHHBIMH
NOJISIMU: TEMATHKA UCCIIeI0BaHNUs, HA3BaHUE UCCIIEJOBAHUS, aTa
MCCIIeJOBAaHUS, ABTOP UCCIIEIOBAHNUS, CTATYC UCCIIEIOBaHUSI.
CopTHpoBaTh CHUCOK CYIIECTBYIOLUIMX HCCIEAOBAaHUN O CIACTYIOIINM
MOJISIM: TeMaTHKa, Ha3BaHHE, JIaTa, aBTOp, CTaTyC.

ObecrieunBaTh MO3TAITHOE BHIMOIHEHHE HCCIIEI0BATENHLCKON pabOThI, B
COOTBETCTBUU CO CIEAYIOUIEH CTPYKTYpO# pa3aenos: «Onucanue»,
«ITpoBeneHue», «AHanuzy», «[IpocMoTp».

B03M0OXHOCTE HarMAJHOIO CPABHUTEIFHOIO aHAIN3a € TIOMOLIBIO
oTo0OpaxeHus rpa)uKoB B ABYX-KOJIOHOUHOM PEXKUME.

Bo3MOXHOCTB CO3/IaHMSL: - co3/1aBaTh HOBOE UCCIIEIOBAHUE C
BO3MOXKHOCTBIO 33/1aTh TEKCTOBOE OITMCAHUE MOJICH: Ha3BaHUE, ONMCAHUE,
1IEJIU, TUIIOTE3bI, IJIAHOBBIM X0/ paOOThI; - CO3aBaTh TAOJIUIIbI IS
cOopa/oToOpaskeHus TAHHBIX HCCIICIOBAHHUS - CO3/IaBaTh TEKCTOBBIE
KOMMEHTApHUHU B TaOJIMIAX JAaHHBIX; - CO3JaBaTh IPa) KU -WIITFOCTPALIIH
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JAHHBIX, IPEICTABICHHBIX B TAOJIMYHOM BHUJIE; - CO3/IaTh HECKOJIBKO
rpaduKoB; - CO3/1aTh HECKOJIBKO IITKAN ISl OJJHOTO I'paduKa ¢ IeNbIo
COTIOCTaBJICHHS TaHHBIX ONPE/ICICHHON BEJTMYMHBI, H3MEPEHHOH B
Pa3IMYHBIX €AMHHUIAX; - CO3/1aBaTh TEKCTOBbIE KOMMEHTAPHH C
BO3MOKHOCTBIO BCTaBKHU CIIEIUAIBHBIX CHMBOJIOB, BEPXHHUX U HI)KHUX
MHJICKCOB, HJUTIOCTPAIHIA; - BO3SMOXKHOCTB JJOOABIIATH B TAOJUILY JaHHBIX
THII TTOJIS LTSI H300paKEHU .

Bo3MoxHOCTE paboTHI C TpaduKaMH.

Bo3sMokHOCTH Tpaduyeckoro peaakropa GopMysi, BCTPOSHHOTO
BU3YaJIbHOTO PEJAKTOPA, CIICIIHATHbHOTO HHCTPYMEHTA PHCOBAHHS.
Bo3mokHOCTH pabOTHI € TOKYMEHTOM.

B03MOKHOCTB TPOCMOTPETH B IPOAYKTE 00yUarOIIe KypChl IO
cnenyromemy rnepeunto Gynkiuonana: O030p nnrepdeiica, MccnenoBanus
1 ABTOpH3aLMsL.

12.2

CrpaBouHast ”HGOpPMAIHS:

- Enununer uamepenus cucrem CU, CI'C, TpaAMIIMOHHBIX CUCTEM MED.
- OyHgamMeHTaIbHBIC TTIOCTOSHHBIC.
- KpaTnslie u nonpHbIe mpucTaBku cucreMbl CU.

12.3

BoamoxuocTH M1t pabOTHI CO CITPaBOYHOM
nH(pOopMaIIeii:

XpaHeHHe T KaKI0W eTMHUIBI I3MEPEeHUS: Ha3BaHUs 1 0003HAYECHHS
U3MepSIeMOil BEIMYMHBI, 0003HAYCHUS €ANHHUIIBI H3MEPCHHUSI, OTTUCAHUS
€IMHUIIBI U3MEPEHHUS, INHEHHBIX CBS3€H C APYTUMHU SIUHUIIAMHU
MU3MEPCHHUS.

[Mouck: Mo Ha3BaHUSIM U3MEPSEMBIX BETHMYMH WM CIMHUIAM H3MEPEHHS
(110 BBIOOPY TTONIB30BATENIA), @ TAKXKE 1O BCEM TEKCTOBBIM ITOJISIM.
CopTrpoBKa 110 YOBIBAHUIO/BO3PACTAHUIO IO CIIETYIOIINM IOJISIM: Ha3BaHUE
M3MepSIeMOi BeIMYNHBI, 0003HAYECHNE, Ha3BaHUE SANHHUIIBI U3MEPEHHUSI.
[IpocMoTp: - mpocMOTp MOAPOOHOI HHPOPMALIUH 110 JIIOO0H eMHUIIE
U3MEpeHHs IPH Ha)KaTUH Ha e¢ Ha3BaHUE, B TOM YHCIIC ONMCAHNE SANHHIIBI
M3MEpPEHHS U TUHEWHBIE 3aBUCUMOCTH C JPYTUMH BETUYMHAMH (TIPH UX
HAJIMYUH): - IPOCMOTP OOBEKTOB MO TEMATHYECKUM pasziesiaMm; -
rpaduuecKoe MpeCcTaBIeHHE YUCICHHBIX COOTHOIICHUH MEXTY
BEJIMYMHAMH, CBSI3aHHBIMH JINHEHHBIMU 3aBHCUMOCTSIMH.

Coznanue: - co3JaHNE MONTB30BATEILCKUX €ANHHIl H3MEPEHNS, H3MepIeMOoit
BEJIMYMHBI, CHCTEMBI MEp; CO3/IaHNe JIMHEHHBIX 3aBUCHMOCTEH
HOJIB30BATEIBCKUX SIMHUL] N3MEPEHHSI OT SMHUL] H3MEPEHHsI, CO3TaHHBIX
paHee WK eIWHUI] U3MEPEHHS U3 001Iel OMOIMOTeKH NTaHHBIX (110 BEIOOPY
MIOJIB30BATENIS); - BO3MOXKHOCTH BHECEHUS IO OJTHUTENbHON HHPOpMaIiK
10 00BEKTY C MOMOILBIO J00aBIeHUs (PaiijioB IUPOKO PACTIPOCTPAHEHHBIX
(hopmaTtos.

CopTrpoBKa criucka QyHJIaMEHTAIBHBIX IIOCTOSHHBIX 10 CJICAYIOIUM
HOJISIM: HaNMEHOBaHUEe, 0003HaUYeHHe, 3HAaUeHHE, TPUOIMKEHHOE 3HaYCHHUE,
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€IMHUIIA U3MEPCHUSI.
124 CpoK JIeHCTBYS TUIIEH3UU: beccpouHas
13 Kpatkoe pykoBOJICTBO 10 SKCILTyaTaIl[uu 1 Komrmn
udposoii maboparopuu eKT
131 ConepxaHue pyKOBOJCTBA MO - ONKCaHue ¥ Ha3HAUYEHHE MYJIbTHIATUNKA; OMMUCAHUE €r0 TEXHUIECKIX
IKCILTyaTalHu: XapaKTePUCTHK U BO3MOXKHOCTEH; OMKUCaHHe CXEMbI YCTPOHCTBA
MPUHLINIA JEHUCTBUS;
- IpUMeEPBI IPAKTUYECKOI'0 IPUMEHEHHUS ¥ HUCIIOIb30BaHUS
MYJIbTUAATINKA;
- ONKCaHMUE CXEMBbI MOJIKITIOYEHHSI JATIYNKOB K KOMIIBIOTEPY;
- ONKCaHHEe NPOrpaMMHON YacT LU POBOIl T1abopaTopun, ONUCcCaHne
uHTepdeiica mporpaMmel;
- OMKCaHME IIATOB YCTAaHOBKU MPOrPAMMHOr0 00eCTiedeHus I pPabOTHI C
MYJIBTHAATIAKOM;
- IOPSLIOK pabOThI C MOYJIEM CONPSKEHUST MYJIbTHAATINKA JIJIST
oOecrieueHus OeCIpOBOIHON Mepelavun JAHHBIX Ha PETHCTPATOP TAaHHBIX
(xoMIBIOTEpP, HE BXOASIIMHI B KOMIUIEKT IIOCTaBKH) TP BHIIIOIHEHUN
U3MEPEHUN.
14 CrnipaBOYHO - METOANYECKHE MaTEPUATIBI 1 Kommn
eKT
14.1 Meronnueckue pekoMeHaanuu mo padore ¢ | Comepikar moaApoOHBIC HHCTPYKIIMH 10 CIESAYIOMIUM ITyHKTaM: -
UG PoBoii 1abopaTopuei Mo XUMHUH OyYHKITMOHAI IPOTPAMMBI JIJIsl PETUCTPAIIMH JaHHBIX CIATYUKOB;
- Meronuku nposeaeHus 1a00paTOpHBIX PaboOT C MOIMIArOBBIMU
MHCTPYKIMSIMU IPOBEAEHUs pador.
14.2 KonmnuectBo nabopaTopHbIX pabot 40 [Tyka
15 Axceccyapsl: 1 Habop
151 Coenunurensubiii USB 1 IHTyxa
kabens (USB A Buska - USB B Buiika):
15.2 3apsaHOe YCTPOKCTBO /715t O6€CITPOBOIHOTO 1 HTyxa
MYJIbTUAATYHKA
15.3 Coenunurensueiii USB 1 [HTyxa
kabens (USB A sunka - USB Type - C
BHJIKA)
154 CoenunurensHbiit kadens (USB A Buika - 1 ITyxa
miniUSB Bmika)
155 USB Anantep Bluetooth 4.1 Low Energy 1 IMTyka
15.6 USB ¢nem HakonuTenb ¢ HEOOXOAUMBIM 1 MTyka
MPOrpaMMHBIM 00€CIICYCHHEM
15.7 CoequHATENLHBIN Ka0€elb ISt 1 ITyka

KOMMYHHUKAIIMOHHOTO pazbeMa (Tum 2)
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15.8 KombunupoBanuslii pH - anektpos 1 [Tyka
15.9 Llyn ¢ aaexTpomaMu st H3MEPEHUS 1 Ityka
3JIEKTPONPOBOIHOCTH
16 Cucrema xpaHeHus (YIakoBKa): Bce o6opynoBanue, BXojsiee B COCTaB JIA0OPATOPUH, YIOKEHO B
MIJIACTUKOBBIM KOHTEHHED.
16.1 Jlnuna koHTeliHepa (B cOOpE C KPBIIIKO#): 434 Munu
METp
16.2 Illupuna koHTeliHEPa (B cOOpe ¢ 311 Muau
KPBITIKOHN): MeTp
16.3 Beicota koHTeliHEepa (B cOope ¢ Kpbimkoii): | 158 Munnn
MeTp
17 JlononHuTenbHbIE MATEPUATIB - PycCKOS3BIUHBIN CaWT ONJEPIKKY;
- Busieoponuku Ha caiiTe NpOM3BOAUTENS
Hudposas Xapaxkrepuctuku o KTPVY:
nabopaTopusi 1o 1 [IpenmerHas obaacTh Buonorus
Oouonorun JlononHuTenbHBIE XapaKTepUCTUKH: *
(yueHnueckas) 2 Tun none3oBaress OO6yuaronuiics
3 Tun nepenauu Noxka3aHUM JATYUKOB IIpsiMoe MOAKIIIOUEHUE K YCTPOUCTBY
(Habop mo 4 JlomomHUTENEHBIE MaTEpUaIbl B KOMIUIEKTE | - 3apsIHOe YCTPOUCTBO ¢ KabemeM miniusb
3aKPCIICHUIO - KabGens USB coennHUTEBLHBINA
M3yJaeMBIX TEM I10 - [Iporpammuoe obecrnieuenne
HMPEIMETHBIM - PyKOBOJCTBO I10 3KCILITyaTalluK
00IaCTsIM OCHOBHOTO - CipaBOYHO - METOANYECKHE MaTEpUaIbl
o0miero oOpa3oBaHUs) - VIIaKoBKa
5 BecripoBonHON MyabpTUAATYHK 110 1 [MItyka
Ouosnoruu
51 CocraB BCTPOCHHBIX B KOPITYC - JlaT4uK OTHOCUTEIBHOIN BIAXKHOCTH
MYJIbTUAATUNKA U3MEPUTENBHBIX JaTYUKOB | - JlaT4MK OCBEIIEHHOCTH
- Jlatuuk yposHs pH
- JlaTymk TemrepaTypbl HCCIIEAYEMOM Cpebl
- JlaTumk TemMIepaTypbl OKpYKarolied cpelibl
5.2 B03MOXHOCTE MyJIBTHIATYHKA OJHOBPEMEHHOE U3MEPEHHE BCEX MapaMeTpOB, UCXO U3 COCTAaBA
MYJIbTUAATYHKA
5.3 PesxuM paboThl MyJIbTUIAATUHKA: PaboTa MysIbTHAATUMKA B pekUMe cOOpa U epeAadn JaHHbBIX
5.4 KoncTpykTHBHOE HCTIOMTHEHUS KoMOMHMPOBaHHOCTH MYJIbTHIATYMKA 32 CYET BOBMOKHOCTH KaK

MyJIbTUAATYUKA

COBMECTHOI'O MCITIOJIb30BaHUA 3JICKTPOHHOI'O O110Ka MyJIbTUAATYUKaA C

OeCIPOBOTHBIM MOXYJIEM CONPSDKEHMS, TAK M Pa3JeIbHOI0, HE3aBHCHMOTO.
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55 Pazpsimaocts BcTpoeHHOoro AL
MYJIbTUAATINKA 12 bur

5.6 Wntepdetic pazbema (Tuml) Ha Kopiyce USB (tun C)

AIIEKTPOHHOI'0 OJIOKa MYJIBTHIATIYUKA JIJIST
MPSIMOT0 TOAKITIOYEHUS] K KOMIIbIOTEPY (He
BXOJUIIIIEMY B KOMIUICKT IIOCTABKH)

5.7 KommyHWKannoHHbIN pa3beM (THIT2), HA 1 [Tyxa
KOPIyCe 3IEKTPOHHOT 0 OJI0Ka
MYJIBTUAATYHAKA JJIS TOIKITFOUEHUS K
MOJYJIIO CONPSKEHUS € TaTYMKoM, Arduino
- COBMECTUMBIM POOOTOTEXHUYECKUM
U3JICTHIM

5.8 Hurepdetic 6ecipoopaoro noakaouenus | Bluetooth
MYJIBTHIATYHKA

5.9 B03MOXHOCTB 3aKpeIUICHHS Ha paboyell METaIIMYECKON MMOBEPXHOCTH, B TOM YHMCIIE U BEPTUKAIbHON
MYJIbTUAATYHNKA TUIOCKOCTH, C TIOMOIIbIO BCTPOCHHBIX BHYTPEHHUX MarHUTOB,

pacIoioKCHHBIX Ha THUIBHOW CTOPOHE KOpITyca.

5.10 B03MOXXHOCTB 3aKperuIeHsI C MOMOIIBI0, BMOHTUPOBAHHOM B KOPITYC MYJIBTHIATYMKA TAHKH JUIsT
MYJIBTHIATYNKA B IITATHBE BKPYUYHMBAHUS JIEpKATEIS

511 HampsbkeHne muTaHusi MyJIbTHIATINKA 5 Bonbt

5.12 EMKOCTB akkyMYJIITOPHOM Oatapew, 0,7 Awmrep
BCTPOCHHOH B MOJTYJIb CONPSDKEHHS -yac

5.13 HomuHansHOe HanpsbkeHue datapen 3,7 BonbT
MYJIBTUAATYHNKA

5.14 JlnuHa kopryca 6ecripoBOIHOTO 133 Mumu
MYJIBTHIAT4HKa (B cOOpe ¢ MOyIeM MeTp
COMPSDKEHUS 1 0e3 yueTa rabapuTHBIX
pa3MepoB pazbeMOB):

5.15 [lupuna kopiyca 6eCripoBOAHOTO 70 Munm
MyJIbTAIATIHKA (B COOpE ¢ MOAyIeM METP
COMPSDKEHUS U 0e3 yueTa TabapuTHBIX
pa3MepoB pa3beEMOB):

5.16 BricoTa kopmyca 6ecripoBoIHOTO 22 Mumu
MYJIbTHAATYMKA (B cOOpe C MOIyIeM MeTp

COMpsDKEHUS 1 Oe3 yueTa rabapuTHBIX
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pa3MepoB Pa3bEMOB):

5.17 Pa3bem Ha kopryce MOAYJIsl CONPSIKEHUS USB (tun C)
MYJTBTHAATIAKA JUTS 3aPSIKA
aKKyMyJsiTopa

5.18 Pazbem nmoaxItoYeHUs Ha KOPIyce MOyl | KOMILJIEMEHTAapHBI KOMMYHHKAIIHOHHOMY Pa3beMy (THUI2) B 3JEKTPOHHOM
COMPSDKEHHUSI MYJIbTHAATINKA OJI0Ke.

5.19 Crioco6 BKITIOUEHUS-BBIKITIOUEHHS Knomnka
0ecpOBOTHOTO MOIYIISI COMPSIKESHUS
MYJIBTHIATIAKA

5.20 Wnaukanmst ycrienHoro BKIOYeHNS IlBeToBas
MOy

521 L[BeToBast ”HAMKALIMS OCTATOYHOTO 3apsiia | OT 3€JIGHOTO JI0 KPacHOro Mo Mepe pa3psia akKKyMyJsiTopa
AKKyMYIISITOpa ¢ M3MEHEHHEM IIBETa

5.22 HanexxHoe ¥ MI0THOE MEXaHHYECKOe C IOMOIIIBIO JIOTIOTHUTENBHBIX COSANMHUTEIBHBIX JIEMEHTOB
COEIITHEHHE HIIEKTPOHHOTO OJI0Ka C
MOJTYJIEM CONPSDKEHUS

5.23 Marepuai U3roTOBJIECHHS KOpITyca yIapONPOYHBIH MIaCTHK
MYJIBTUAATUHKA

6 BeTpoeHHBIN gaTUMK: AaTUUK
OTHOCUTENBHON BIIAXKHOCTU 1 [MItyka

6.1 HasnaueHnue naTurika OTHOCHTEIIBH O U3MEPEHUE OTHOCUTENIBHOM BJIAYKHOCTH BO3yXa
BIIQYKHOCTH

6.2 W3MepuTenbHbIi CeHCOP BCTPOSHHOTO €MKOCTHOH YyBCTBHUTEJIBHBIN 3JIEMEHT, U3 OTOBJIEHHBI Ha OCHOBE
JaTYMKa OTHOCUTEIbHOH BIaKHOCTU TEPMOPEAKTUBHBIX MOJMMEPHBIX MaTEPHaIOB M HHTETPUPOBAHHBIHA B YU

JIATYHKA

6.3 Jlnamazon u3MepeHus 1aTauka 0 [Ipome
OTHOCHUTEIHHOHN BIAYKHOCTH (HUKHSIS HT
TpaHNIA)

6.4 Jwnana3oH u3aMepeHus 1aTyuka 100 [Ipoue
OTHOCHUTETILHOH BIa)KHOCTH (BEpXHSS HT
TpaHuIa)

6.5 Pa3permenune natamka OTHOCUTEIHHOM 0,1 [Ipome
BIQKHOCTH HT

6.6 Bpems oTkimka 1aT4rKa OTHOCHTEIBHON 15 CekyH
BIIa’KHOCTHU Ja

6.7 [TorpemHocTs U3MEPEHUI TaTYNKA 4 IIpone
OTHOCHUTEJIbHOM BIaKHOCTH HT

7 BcTpoeHHBIN 1aTuuK: JaTYUK 1 [ITyka
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Ne n/m HaummenoBanue nmokasarens 3HayeHue MmoKas3aTens En.
U3M.
OCBELICHHOCTH
7.1 HazHaueHne 1aT4ynMKa OCBENICHHOCTH: W3MEpEHHEe OCBEIEHHOCTH KaK BHE, TAK U BHYTPH MOMEIICHUH
7.2 YyBCTBUTENBHBIN 3JIEMEHT BCTPOSHHOTO - IMeeT KPUBYIO CHEKTPaJIbHON YyBCTBUTEIBLHOCTH B BUIMMOM 001aCcTH
JaTYMKa OCBELIEHHOCTH CIEKTPa, OJIM3KYIO K KPUBOH CHEKTPaAIbHON YyBCTBUTEIHHOCTH
YeJI0BEUECKOro I71a3a;
- IOJABJISIET BIMSIHUE YIBTPapUOIETOBOrO U HHYPAKPACHOTO AUATIA30HOB
Ha [TOKa3aHMs H3JIYYECHHMH.
7.3 Juana3onbl u3MepeHuii 1 qaTunka 0 Jlroke
OCBEIICHHOCTH (HIDKHSISI TPAHUIA)
7.4 Jwnana3onsl n3mepennii 1 maTanka 1000 JIrokc
OCBEIICHHOCTH (BEpXHsis TPaHULIA)
7.5 Jnana3oHbl H3MepeHni 2 naTunka 0 JIrokc
OCBEIIEHHOCTH (HUKHSISI TPAaHHUIIA)
7.6 Jlnana3oHbl U3MEpeHHH 2 JaTUHKa 20000 Jlroxc
OCBEIICHHOCTH (BEPXHsIS TPAHMIIA)
7.7 Jlnana3oHbl n3MepeHnii 3 maTanka 0 JIrokc
OCBEIICHHOCTH (HHMYKHSISI TPAHMLIA)
7.8 JlnanazoHbl U3MepeHnid 3 qaTunKa 180000 Jlroxc
OCBEIIEHHOCTH (BEpPXHss TPaHUIA)
7.9 [TorpenraocTs H3MEPEHUI TaTINKA 40 IIpome
OCBEIIEHHOCTH HT
8 Berpoennsii gatunk: gatyuk yposHs pH 1 [Tyka
8.1 Haznauenue gatunka yposHs pH M3MepeHre BOJOPOAHOr0 MOKa3aTelisi B BOAHBIX pacTBOpax
8.2 Jwnana3on uzmepenus natunka yposHs pH 0
(ks Tpannna), pH
8.3 Jwnana3on uzMepeHus gatynka ypoBHs pH 14
(BepxHas rpanuna), pH
8.4 Paspemenne natunka yposss pH, pH 0,01
8.5 JuanazoH pabounx TeMIepaTyp JaTdhKa 10 I'panyc
ypoBHS pH (HMXHSSA TpaHHLa) Hensc
ust
8.6 Jnana3oH pabo4nx TeMreparyp JaTdauka 80 I'panyc
ypoBHs pH (BepxHss rpaHUIA) Lenbc
us
8.7 [MorpemrHocTh n3MepeHuit qatunka yposuss | 0,1
pH, pH
8.8 UYyscTBUTENHHOCTH JaTunka yposHs pH, pH | 0,01
8.9 Tun pazbeMa TSl MOIKITIOUSHUS BNC
nu3MepurenabHoro pH - anekrpona
9 BceTpoeHHBIN gaTUMK: AaTYMK TemnepaTypel | 1 Tyka
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(DYHKLII/IOHaJ'ILHI:Ie, TCXHUYCCKUC, KAYCCTBCHHBLIC, SKCILIYATALIMOHHBIC U JPYTHUC XAPAKTCPUCTUKHU TOBApA

Ne n/m HaummenoBanue nmokasarens 3HayeHue MmoKas3aTens En.
U3M.
HCCIENYEMOM Cpelibl
9.1 HaznaueHue naTunka TeMIepaTypsl U3MEpEHHE TEMIIEPaTyPhl UCCIENYEMON Cpe/IbI
rccnenyeMou cpefsl
9.2 Pa3merenre M3MEpUTENBEHOTO MIYTIA U3 BriHocHO HAa THOKOM KaOelie
Hep)KaBeIoIIel CTaly C TEMIIEPaTypPHBIM
CEHCOpPOM BHYTpH ILyIa AaTYHKA
TEMIIePATYPhl HCCIEAYEMOH cpeibl
9.3 Juana3oH u3MepeHus JaTIrKa -20 I'panyc
TeMIEepaTyphl UCCIENYEMON CpeIbl [enbc
(HYDKHSIS TPaHMIA) us
94 Jlnana3oH u3MepeHus AaT4nKa +140 I'panyc
TEMIIepPaTypbl HCCIEAYEMOH CpeIbl Lensc
(BepXxHss IrpaHHUIIA) us
9.5 Pa3pemenne naTanka TemmepaTypol 0.1 I'panyc
HCCIEyEMOM Cpeibl enbe
ust
9.6 [TorpemHocTs U3MEPEHUS TaTUNKA 1 I'panyc
TEMIIePaTypbl HCCIEAYEMOI Cpebl Lensc
ust
9.7 Jnamerp pazpema, TUIIA THE3O, IS 3,5 Munm
IITeKepa U3MEPUTETBHOIO IIyIa JaTIuKa MeTp
TeMIepaTypbl HCCIESTYEMOH CpeJIbl
10 Berpoennsrii qatumnk: gatyuk temmnepatypsl | 1 [Tyxa
OKpy>Karolei cpeasl
10.1 Ha3nauenue gatumka TeMiepaTypsl U3MEpEeHHE TEMIIEPATYPbl OKpYXKaloIlel cpe/sl
OKpYKalollle cpeJibl:
10.2 Pa3menienne n3MepruTEIHHOTO IIyTIa U3 BriHOoCHOI Ha THOKOM Kabeie
HeprKaBeIOIIeH CTaH C TeMIIepaTypHbIM
CEHCOPOM BHYTPH IIyIia JaTInKa
TEMIIEPATYPbl OKPYKAIOLIEH CPEebl
10.3 Juana3oH uzMepeHus (HIKHSSA TPaHULA) -20 I'panyc
JATYMKA TEMIIEPaTyphl OKPYKAIOIIeH Lense
cpeibl ust
104 Juana3on uamMepeHus (BepXHsisi IPaHHUIIA) +50 I'panyc
JIaTYNKa TeMIIepaTypbl OKpy Karomen Llensc
cpespl ust
105 Pa3pemenne naTunka TemnepaTypbl 0,1 I'panyc
OKpY>Karollen cpe/ibl Lenbe
ust
10.6 ITorpeniHocTs H3MEPEHHS TaTINKA 1 I'panyc
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U3M.
TEMIIePaTypbl OKPYKAIOLIEH CPeIbI Llensc
ust
10.7 Jnamerp pazpeMa, THUIIA THE30, I 3,5 Mum
LITEKepa U3MEPUTENIBHOIO IIYyIIa AATINKA MeTp
TEMIIEPATYPbl OKPYKAIOLIEH CPeIbl
11. udposas Buaeokamepa (uudpoBoii 1 [HTyxa
MHUKPOCKOM)
11.1 Pa3pemenne maTpuiipl, Mmmkcenb 2
11.2 MaxkcumanpHOe YBEIMUeHHE, KpaT. 1000
11.3 MeTtayunyecKuii MTaTHB 1 [Tyka
114 Pabots1 ¢ n300paskeHUsIMU B paMKaXx IpOrpaMMHOr0 00€CTIeUeHusl, UCIONb3YEMOro i paboTHI ¢
JATYAKAMHU
11.5 ITonceerka: CBETOJIMOHAS C UBMEHIEMOU SIPKOCTHIO, C PACIIOI0KEHUEM CBETOIMOI0B
BOKPYT 00BEKTHBA
11.6 [TopT moakITtOYEHUS K KOMITBIOTEPY (HE USB
BXOJSIIEMY B KOMIIJIEKT TIOCTABKH)
12 [TporpamMmmHOe obecrieyeHue: [Mporpammuoe obecnieyenue (I10) mo3BosnseT MOIB30BATENIO PAOOTATH C
UG poBEIM 000pyaoBaHNEM U3 coctaBa LIJI B omepalimoHHBIX cHCTEMAax
cemeiictea Windows, Linux ¢ y4eToM X WHIUBUIYaJbHBIX TEXHUIECKUX
ocobeHHOCTe! W (DYHKIIMOHATHHBIX BO3MOYKHOCTEH.
12.1 SI3BIKOBOE CONPOBOXKACHUE MPOTPAMMHOTO | pycH(HUIIMPOBaHHOE
MEHIO
122 Peanu3oBaHHBIN QyHKIIMOHAT - ABTOMaTn4eckoe oOHapyKeHHe (aKTa MOAKIIOYCHHUS - OTKIIOUCHUS
MPOrpaMMHOT0 00eCTIeYeHHS: MYJIBTHAATINKA K KOMIBIOTEPY (HE BXOAIIEMY B KOMIUIEKT IIOCTABKH );
- Br16op maTumkoB a5 U3MEPEHUH, ¢ BO3MOKHOCTBIO CKPBITh
HOKIIIOYEHHBIE NaTYUKU, KOTOPbIE HE TPEOYIOTCS U1l U3MEPEHNUH;
- OTznenbHas HaCTPOHKaA KaXKJOTr0O 1aTUUKa;
- OgHOBpEMEHHOE MONTydyeHre HHPOpMAaLUK OT BCEX NATUUKOB,;
- Bo3aMoxxHOCTB paboThl ¢ BueoKaMepoi (I POBBIM MUKPOCKOIIOM).
12.3 JyanazoH 4acTOTBl U3MEPEHUs (HUKHSS 1 I'ep
TpaHUIla MITATHOTO PEKUMA)
124 Jmana3oH 9acTOTHI N3MEpEeHUs (BEPXHSISA 100 I'ep

TpaHHIIA MTATHOTO PEKUMA)
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U3M.
13 JononaurtensHbli QyHKIponan [10 [TporpaMMHBIi MPOAYKT IpEHA3HAYCH sl IPOBE/ICHHUS yIeOHBIX
Hudposoii mabopaTopuw, MCCIIEIOBATENIbCKUX MPOEKTOB, MPAaKTUKYMOB, JIJA0OPaTOPHBIX U
Ha3Ha4YCHHE! JEMOHCTPALMOHHBIX IKCIIEpUMEHTOB. O0ecneunBaeT BO3SMOXXHOCTh
MOIEPKKH YIeOHOTr0 TIpoIiecca B paMKax TPaJAUIIHOHHBIX (DOopM 00yUdeHs
U TIepexo K COBPEMEHHBIM (popMaM OpraHu3aliy y4eOHOro mporecca.
131 BosMokHOCTH TIpM TIPOBEACHUN IIpocmaTpuBaTh CIMCOK CYIIECTBYIOIINX HCCIEIOBAaHU C yKa3aHHBIMU

rccnenoBanui (yaeOHBIX
HCCIIeIOBATELCKUX TTPOCKTOB,
MPaKTHKYMOB, JIAOOPATOPHBIX U

JACMOHCTPALIMOHHBIX BKCHepI/IMeHTOB):

MOJISIMU: TEMATHKa MCCIIeI0BAaHNs, Ha3BaHUE UCCIIEOBAHUS, /1aTa
WCCIIEIOBAHUS, aBTOP MCCIIEOBaHNs, CTaTyC UCCIEIOBaHMS.
IIpocMmaTpuBaTh CIIMCOK CYIIECTBYIOIINX MCCIEIOBaHU C yKa3aHHBIMHU
MOJISIMU: TEMATHKA UCCIIeIOBAHUS, Ha3BaHUE UCCIIEIOBAHUS, laTa
WCCIICIOBAHUS, aBTOP UCCIICAOBaHUS, CTATyC UCCICAOBaHUS.
CopTupoBaTh CIIUCOK CYIIECTBYIOIIMX MUCCICIOBAHUM 10 CICTYIOIIUM
MOJISIM: TEeMAaTHKa, Ha3BaHUE, JaTa, aBTOp, CTAaTyC.

O0ecrieunBaTh MOITAITHOE BHITOJHEHUE HCCIIEI0BATENBCKON PaboThI, B
COOTBETCTBHH CO CIIETYIONIEH CTPYKTYpOH paznenos: «OmucaHuey,
«ITpoBenenue», «AHanuzy», «I[IpocMoTp».

B03MO)XHOCTD HATMSAAHOTO CPAaBHUTENFHOTO aHAIH3a € TIOMOIIBIO
0TOOpakeHUs TPAPUKOB B IBYX-KOJIOHOYHOM PEKHUME.

Bo3MOXXHOCTE CO31aHUS: - CO3/1aBaTh HOBOE MCCIICIOBAaHUE C
BO3MOYKHOCTBIO 33]1aTh TEKCTOBOE OIMCAHUE TMOJICH: Ha3BaHUE, OMKMCAHUE,
1IEJIU, TUIIOTE3bI, IJIAHOBBIM X0/ paOOThI; - CO3aBaTh TAOJIUIIbI IS
cOopa/oToOpaXkeHUs TaHHBIX UCCIICIOBAHUS; - CO3/1aBaTh TEKCTOBBIC
KOMMEHTapHH B TAOIUIaX JaHHBIX; - CO3/1aBaTh IpaUKU-UILTIOCTPAIIUU
JAHHBIX, IPEACTABICHHBIX B TAOJIMYHOM BHJIE; - CO3J]aTh HECKOIBKO
rpauKoB; - CO37aTh HECKOJIBKO IIKAJ JUIsl OAHOTO TpaduKa C IENbI0
COITOCTABIICHUS TAHHBIX OMPEACICHHON BEIMYMHBI, H3MEPEHHOH B
Pa3IMYHBIX SIUHUIAX; - CO3aBaTh TEKCTOBBIC KOMMEHTAPUH C
BO3MOXHOCTBIO BCTaBKH CIICIIUAJIBHBIX CUMBOJIOB, BEPXHUX U HUKHUX
WHJIEKCOB, HILTIOCTPAITHIA; - BO3SMOXKHOCTH JI00ABIJIATH B TAOIUITYy JTaHHBIX
THII TIOJIS «IIJIST U300 PaKEHUI.

Bo3MokHOCTE paboTHI C TpaduKamu.

BosmoxkHOCTH Tpaduyeckoro penakropa GopMyIr, BCTPOSHHOTO
BH3YQJILHOTO PEIAKTOPa, CIIEIUAIhHOI0 HHCTPYMEHTA PHCOBAHUSI.
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Bo3moxHOCTH pabOTHI ¢ JOKYMEHTOM.

Bo3MOXXHOCTB TPOCMOTPETH B MPOAYKTE 00yUaIOIIHe KypChl 110
cremyromnemMy repednio ¢pynkuonana: O63op uarepdeiica, Mccremopanus
1 ABTOpHU3AIUA.

13.2

CripaBouHast nHGOpMAIUS:

- Emuauter m3mepenuns cucrem CU, CI'C, TpaAWIIMOHHBIX CHCTEM MED.
- OyHIaMeHTaIbHbIe TIOCTOSHHBIE.
- KpatHble u nonpHble npucTtaBku cuctemsl CH.

13.3

Bo3moxxHOCTH 1171 pabOTHI CO CIIPaBOYH OH
nHpOpMaIeH:

XpaHeHue Al KXo eANHULBI U3MEPEHHsI: Ha3BaHUS M 0003HAYCHUS
U3MepsAeMOil BETMYMHBI, 0003HAYECHUS €AUHULIBI U3MEPEHHUS, OITUCAHUS
€IMHUIIBI U3MEPEHHS, INHEHHBIX CBSI3eH C APYTrUMHU SIUHUIIAMHU
U3MEPCHHUS.
ITonck: 1Mo Ha3BaHUSAM H3MEPSIEMBIX BETUYHH WA SAWHAIIAM H3MEPEHUS
(110 BEIOOPY TTONIB30BATENIA), @ TAKXKE ITO BCEM TEKCTOBBIM TTOJISIM.
CopTtupoBka 1Mo yOBIBAHUIO/BO3PACTAHUIO 110 CIEAYIOIIIM ITOJISIM:
Ha3BaHWE U3MEPsAEMON BEIMYUHBI, 0003HAUCHHE, HA3BaHUE
€IMHUIIBI N3MEPEHHUS.
[TpocMmoTtp: - mpocMOTp OAPOOHOH HH(OPMALIMK TI0 JI000H eTUHHIIC
M3MEpEeHHS IPY HAKATHHW Ha e¢ Ha3BaHHe, B TOM YUCIIC ONMCAHUE eANHULIBI
U3MEpEHHS U IMHEWHBIC 3aBUCUMOCTH C IPYTUMH BeTUYHHAME (TIPH HX
HaJIM9IHH): - TIPOCMOTP OOHEKTOB IO TEMATHIECKAM pa3zeiiaMm; -
rpadryecKoe IpeAcTaBiIeHIe YHCISHHBIX COOTHOIIEHUN MEXTY
BEJIMYNHAMH, CBSI3aHHBIMH JTMHEHHBIMH 3aBHCHMOCTSIMHU.
Coznanue: - CO3aHKe MOIb30BATENILCKAX SIUHUI] H3MEPSHHUS, U3MEPIEM O
BEJINYHMHBI, CHCTEMBI MEp; CO3aHNe IMHEHHBIX 3aBUCHMOCTEH
MOJTb30BATEIBCKUX CAMHULL U3MEPEHUS OT SIMHUIL] U3MEPEHUS, CO3JaHHBIX
paHee WM eIMHUILL U3MEPEHUs 13 001eii OnOInoTekHn qaHHBIX (110 BEIOOPY
TIOJTB30BATENS); - BOBMOXXHOCTD BHECEHUS JIOTTOTHUTENbHON HH(pOpMaIun
10 O0BEKTY C TTIOMOIIELI0 T00aBIICHUS (DAIIOB HPOKO PaCpOCTPAaHEHHBIX
thopmaToB.
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Ne n/m HaummenoBanue nmokasarens 3HayeHue MmoKas3aTens En.
U3M.
CopTrpoBKa criucka QyHAaMEHTAIBHBIX IIOCTOSHHBIX 10 CIICAYIOIIUM
NOoJISIM: HAaMMEHOBaHUe, 0003HAUCHHE, 3HAUCHNUE, TPUOIIKEHHOE 3HaYCHUE,
€IMHUIIAa N3MEPEHUISL.
134 Cpok J1eHCTBYS TUIISH3UU: OeccpouHast
13 KpaTkoe pykoBOACTBO IO 3KCILTyaTal[uu 1 Kommn
udposoii naboparopuu eKT
13.1 ConepxaHue pyKOBOJCTBA T10 - ONMMCaHUEe U Ha3HAYCHUE MYJIBTHIATINKA; OITUCAHUE €T0 TEXHHIECKUX
IKCIUTYaTalliH: XapaKTEePHUCTHK M BO3MOXKHOCTEH; OIICaHNE CXEMBI yCTPONCTBA U
MPUHIININA JEUCTBUS;
- IPIMEPBHI TPAKTUIECKOTO MTPUMEHEHUS 1 UCITOTb30BaHUS
MYJIbTHIATINKA;
- OMKCaHMUE CXEMBbI MOJKITIOYEHHS JATYHKOB K KOMIBIOTEPY (HE
BXOJISIIIEMY B KOMILJICKT TIOCTAaBKH );
- OMKMCAaHKUE TPOrPAMMHOM YacTu 1U(POBOI Ja00paTOPHUH, OTIHUCAHUE
uHTepdeiica mporpaMmer;
- IOPSIIOK pabOThI C MOJIYJIEM CONPSKEHUST MYJIbTUAATINKA JIJIST
obecrieueHus1 OeCIIpOBOTHON TIEpeaur JaHHBIX Ha PETUCTPATOP JaHHBIX
(KoMITBIOTEP, HE BXOMASIIUN B KOMIUIEKT ITOCTABKH) ITPH BBHITTOTHEHUH
U3MEpPEHUH;
- ONKCAaHME IIATOB YCTAaHOBKU MPOrPAMMHOI0 00ecTiedeHus I PabOTHI C
MYJIBTHAATYAKAMH.
14 CrpaBOYHO - METOANYECKHE MaTEPUaIIBI 1 Kommn
eKT
14.1 Meroanueckue pekoMernanuu mo padbore ¢ | Comepkat mogpoOHbIE HHCTPYKIIUHU TI0 CIIEAYIOIINM ITYHKTAM: -
ndpoBoii 1abopaTopuei Mo OMOIOrHI DYHKIMOHA TPOrPaMMBI TSI PETUCTPALUN JaHHBIX C JATYUKOB, BKITFOYAs
1 (poByIO BHIIcOKaMepy (MUKPOCKOIT);
- Metonuku npoBeaeHus 1a00paTopHBIX PadoT ¢ MOMIATOBBIMU
WHCTPYKIMSIMU TIPOBEACHUS padoT.
- Onncanue paboT MO U3YYEHHUIO C TIOMOIIBI0 MUKPOCKOTA ()parMEeHTOB
pacTeHHll, HACEKOMBIX, IPOJTYKTOB MMHATAHHSL.
- Onncanue paboT MO U3YYSHUIO CBOMCTB KIETOK PACTCHHM C TTOMOIIBIO
JIaTaukoB u3 cocraBa LJ1.
142 KonmnuectBo nabopaTopHbIX pabot 32 [Htyka
15 Axceccyapsl: 1 Habop
15.1 3apsaHOe YCTPOKCTBO 7151 0€CIIPOBOIHOTO 1 HTtyxa
MYJIBTHIATIAKA
15.2 Coemunanrensueii USB xa6ens (USB 1 [Tyxa
A Buika - USB Type - C Buska)
15.3 CoenunaurensHbii kabens (USB A Buiika - 1 [Tyka

miniUSB Buiika)
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154 USB Anantep Bluetooth 4.1 Low Energy 1 Tyka
15.5 USB ¢rent HakomuTe b ¢ HEOOXOAMMBIM 1 Ityka
IPOrpaMMHBIM OO€ECIIEUeHUEM
15.6 Komb6uaupoBanHsiii pH - anekrpon 1 ITyka
16 Cucrema xpaHeHus (YIakoBKa): Bce ob6opynoBanue, BXxoasiiee B COCTaB J1a00pPaTOPHH, YIOKEHO B
TJIACTUKOBBIN KOHTEHHED.
16.1 Jnuna koHTelHepa (B cOOpe ¢ KPBIIIKOH): 434 Muu
MeTp
16.2 [lupuna koHTEHHEPa (B cOOpE C 311 Mumu
KPBIIIKOH): METp
16.3 Bricora koHTeliHepa (B cOope ¢ Kpblkoi): | 158 Munnn
METp
17 JlononHuTenbHbIE MAaTEPUATIB - PyccKOS3BIUHBIN CalT OAEPIKKY;
- Buzneoponuku Ha caiiTe MPOU3BOAUTENS
Hudposas Xapakrepuctuku no KTPV:
nabopaTopus 1o 1 [TpeameTHas o0acTb Buonorus
¢duznonoruu JlononHuTeNbHbIE XapaKTePUCTUKH: *
2 [Toxpasmen mpeaMeTHONH 00IaCTH: dusunonorus
(Habop o 3 Tun nonp3oBarens OOyuaromuiics
3aKPCIICHUIO 4 Tun gatyuka BecnipoBoaHOl MynbTUAATYHK, JJaTUuK apTepuaibHOro aaBieHusd, JaTauk
HU3y4dcMbIX TEM I10 myibea, JlaTuuk temiepaTypsl Tena, JlaTuuk 4acToThl AbIXaHus, JJaTuuk
IPEIMCETHBIM yckopeHus, Jlatuuk - anekrpokapauorpad, JaTunk KUCTEBOM CHITBL,
0051aCTSIM OCHOBHOI'O JIaTUNK OCBEIEHHOCTH
obuero 0bpasoBanus) | g JlononuurtenbHble MaTepuainsl B kommekte | USB Ananrep Bluetooth 4.1 Low Energy, 3apsiiHoe ycTpoiicTBo ¢ kabenem
miniUSB, Kabens USB coenumauTensuelit, [IporpaMMHoe obecrieueHue,
PykoBoncTBo no skcmtyaranuy, CopaBoYHO-METOIMUECKIE MaTepHUaIbl
6 Tun nepenaun noKa3zaHU JATYUKOB [IpsMoe moAKIIOYEHUE K YCTPOHCTBY
7 becripoBonHON MyIbTUIAATYUK 110
(hM3HUOJIOTHH C SIKPAHOM 1 [Tyka
7.1 JIucTaHIIMOHHEIN cOOp JTaHHBIX Ha
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7.2 OyHKIMOHATIBHBIE BO3MOKHOCTH becripoBoiHOW MYIBTHAATIMK TTO3BOJISIET IPOBOJUTH N3MEPCHHUS
MYJIBTUIATINKA; aBTOHOMHO (0TOOpaxasi oaydaeMble TaHHBIE HA COOCTBEHHOM JKpaHe) 6e3
MOJIKITIOYCHHUS K KOMIIBIOTEPY, HOYTOYKY ¥ IJTAHIIECTHOMY PErUCTpaTopy.
ITpu 5TOM MONyYEHHBIE JTAHHBIC COXPAHSIOTCS] BO BHYTPEHHIOIO MaMSTh
MYJIbTUAATINKA
7.3 Jlnaronaiib BCTpOSHHOI'0 YKpaHa 3,2 Hroiim
7.4 Pa3pemenne skpaHa 1o ropu3oHTaNH, 240
MTUKCEIh
7.5 Paszperienue skpaHa o BepTUKAIH, 320
MTUKCEIh
7.6 [MonnepxrBaeMoe KOJUYECTBO 1[BETOB 65000 ITyka
7.7 SpKkocTh 9KpaHa, K11/M> 280
7.8 KonTtpacTtHOCTB 3KpaHa 500:1
7.9 Bo3MOXHOCTH OTHOBPEMEHHO MOJTYYaTh Ha
CUTHAJIBI C HECKOJIBKUX JIATYNKOB,
BCTPOEHHBIX B KOPITYC OECIIPOBOTHOTO
MYJIBTUAATYHKA
7.10 Berpoennsrii kortpostep Bluetooth Ha
MOJICPKUBAET pabOTy ¢ KOMITAKTHBIMHU
UG POBBIMH JaTYMKAMH, KOTOPBIC
nepenarT nanueie mo muHam QSPI, SPI, 2-
wire, [2C, PDM, QDEC
7.11 [Tepenaua garHBIX 10 TpoTOoKOITY Bluetooth | Jla
4.1 yepe3 BCTPOEHHYIO B YCTPOKUCTBO
KEePaMHUYECKYI0 aHTCHHY, Oe3
WCIIOJIb30BaHNS ChbEMHBIX, HAKJIQJAHBIX U
BBIHOCHBIX PHEMHHUKOB H NEPEeAaTINKOB
CUTHaJIa (AHTEHH)
7.12 JlanpHOCTH TIEpEIaun CUTHAIA OT 18 Mertp

MYJIbTUAATINKA 1O KOMIILIOTEPA, HOYT6YKa
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Y TJIAQHIIETa B MPSIMOHA BUIAMMOCTH
7.13 be3onacHocTh nepenaun JaHHBIX Ha
o0ecreunBaeTcsl BCTPOSHHBIM B
KOHTPOJUIEP KPUIITOrpaprIecKuM
YCKOPHUTENEM € IMOANCPKKON alropuT™Ma
umdposanus 128 out AES
7.14 pa3psaHocTh BerpoeHHOM ALIT 12 bur
7.15 Hutepdeiic moaKIFOUEHIS O Bluetooth low energy (BLE) 4.1
OECITPOBOTHON CBSI3H
7.16 WnTepdeiic mogximrodeHus mo IpoBoTHON USB 2.0
CBSI3H
1.17 OnepaTuBHas NaMsITh yCTPOCTBa 256 Kuno6
alT
7.18 BHyTpenHss mamsTh 11 XpaHSHUS 1024 Kumno6
MPOIIMBKY U HACTPOEK YCTPONCTBA aulT
7.19 OtnenbHasi BHYTPEHHSSI NAMATh JUIS 128 Kuno6
XpaHeHUs! SKCIEPUMEHTAIBHBIX JaHHBIX alT
7.20 €MKOCTh aKKYMYJISITOPHOI OaTtapen 0,56 Awmrep
-yac
7.21 HOMHHAJIbHOE HaNpsDKeHue OaTapen 3.7 Bonbt
7.22 HaJM4ie KOHTpoJuiepa 3apaaa Oatapen Ja
7.23 JmHa xopryca OecripoBOIHOTO 121 Munnu
MYJIBTUAATYMKA C SKPAHOM: MeTp
7.24 [upuna Kopmyca 6ecripoBOTHOTO 76 Munnu
MYJIBTUAATYMAKA C SKPAHOM: METp
7.25 BricoTa Kopityca 6ecrpoBOIHOTO 30 Mum
MYJBTHIATYAKA C IKPAHOM: METp
7.26 Marepua U3roTOBIEHHS KOpITyca M3TOTOBJIEH U3 YIAPONPOYHOrO MIACTHKA
OecrpOBOAHOTO MYJIFTHAATIYHKA C SKPAHOM
7.27 KoHCTpyKTHBHBIE 0COOEHHOCTH KOpITyCa: B HIDKHIOIO 9acTh KOpITyca 3alpeccoBaHa BTYJIKA C BHYTPEHHEH pe3p0oii.
Bo BTynKky BKpy4YHBaeTcs CTEpKEHb JIIsl 3aKperuieHns B mTatuse. Ha
TOPIIEBON CTEHKE KOPIyCa PACIOI0XKEH Pa3bheM TS MOAKITIOUSHIS
3apsAIHOro ycrpoictBa. Pa3beM Takke MO3BOISET MOAKIIOYATh
0ecrpoBOHON MYIIBTUAATYHK C MIOMOIIBIO coenrHuTenbHOro USB xabemns
K KOMITBIOTEPY, HOYTOYKY U IJIAHIIETHOMY PETHCTPaTOpy AJs Mepeaayn
JaHHBIX
7.28 JunameTp pe3pObl BTYIKH M4
7.29 WnTepdeiic pazpema MoAKITIOYEHIS miniUSB (tun B)
JTATIUKA:
7.30 KomnuecTBO € IUHBIX KHOIIOK IS 1 [Ityka
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yrpaByieHHs paboTOH MyJIbTHIATYHKA
7.31 Enunas kHOMKa ympaBieHHs paboToi Ha
MIO3BOJISIET BKJIOYATh M BBIKIIIOYATh
MYJIBTUAATYHK
7.32 KonngecTBo cBETOANOAHBIX HHANKATOPOB 1 [HTtyxa
RGB Ha TopiieBoii cTOpoHe 0ECITPOBOHOTO
MYJIBTUAATYHNKA
7.33 Crarycsl cBetoanonaoro RGB - TOTOBHOCTH K COMPSDKCHUTO MYJIbTHIATINKA;
0ecrpoBOAHOr0 MYJIbTUAATIHKA! - YCHEIIHOE CONPsDKEHUE MYIbTUAATINKA C PETUCTPATOPOM AaHHBIX HA
KOTOPOM yCTaHOBJIEHA MporpaMma coopa u 00padOTKU TaHHBIX;
- paboTta MyJIbTHIATYMKA B peXUMe cOOpa U Iepelaun JaHHbIX;
- paboTa MyJIbTHATYHKA B PEKHUME JIOTHPOBAHUS (3a1IMCh U3MEPSEMBIX
JaHHBIX BO BHYTPCHHIOIO AMSITh MYJIbTHIATYMKA, IS IOCIIETYIOLIETO
MOJTYYEHHsI 9THX JIAHHBIX B MporpaMMe coopa u 00pabOTKH JaHHBIX).
7.34 BecripoBonHON MyJIBTUAATUUK C SKPAHOM Ha

OCHAIICH BCTPOCHHBIM 3BYKOBBIM
H3JIYJaTCIEM
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7.35

@YHKIIMOHAJI UHTEPAKTUBHON CUCTEMBI
MYJIbTHIATYNKA:

He tpebyercs mogximoueHne MyJIbTHIATINKA K KOMIIBIOTEPY,
IUTAaHIIETHOMY PETUCTPATOPY M HOYTOYKY AJIs1 pabOThl HHTEPAKTUBHON
CHCTEMBI.

WHTepakTuBHAs cucteMa paboTaeT aBTOHOMHO M JOCTYIIHA Ha 3KpaHe
MYJIbTHUAATINKA Cpa3y NP BKJIIOYCHUU YCTPOICTBA.

VYnpasneHue (HakaThe Ha KHOIIKH, BEIOOP JIEMEHTOB) B MHTEPAKTHBHOM
cHcTeMe IPOU3BOANTCS KacaHUEM Tallblia M0 IKpaHy MYJIbTHAATINKA

B kax1oM MeHI0, TOJMEHIO CUCTEMBI BCET/Ia JOCTYIICH WHANKATOP
oToOpaKeHus 3apsiaa aKKyMyJIsITopa

KHomnku rmaBHOro MEHIO JUIs Iepexo/ia B pa3/iesbl:

BBIOOpA TaTYMKOB, TOIKIIOYEHUS IO OecripoBoAHOM cetn Bluetooth,
HACTPOMKH U 3aIycKa JOTMPOBaHUsI, HACTPOHKH CHCTEMBI

B rnmaBHOM MeHIO HMeeTcsl KHOIKa OBICTPOro 3amycka AJs 3aImycKa
M3MEpPEHHI C HACTPOHKaMH MYJbTUAATYMKA IO YMOJTYAHUIO H C 3apaHee
COXpaHEHHBIMH HACTPOHKAMH ITOJIb30BATENSI.

B BepxHeli 4acTy TIaBHOTO MEHIO 0TOOpaXkaeTcsi Ha3BaHUE YCTPOMCTBA U
YpOBEHbB 3apsiza 6atapen

B paznene Bp160pa 1aTYMKOB JOCTYIHO II€PETMCTHIBAHNE BCTPOSHHBIX
JaTYUKOB C OTOOPaKEHHEM MKOHOK (MMKTOrpaMM) AaTYUKOB, HA3BaHUU U
CTaTycoB aKTUBHOCTH. IIpy neakTuBamuy qaTyvika OH HE 0TOOpa)kaeTcs
noclie 3amycka u3MepeHui. [lo ymonuanuio Bce TaTYMKU aKTUBUPOBAHBI
B paznene moakmoueHus mo 6ecripoBoAnoit cBsizu Bluetooth orobpaskaercs
YHUKAJIbHBII CEpUIHBIN HOMED yCTPOICTBA, HA3BAHUE MYJIbTHIATYMKA U
AHUMHUPOBAHHBIN HHIUKATOP OECTIPOBOIAHON CBSI3U
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8 Onucanue BCTPOCHHBIX JATYHKOB!
JIATYNK apTepPUATBHOTO JaBIICHUS 1 Tyka
8.1 B KOMILIEKT AaTUMKa apTepHaIbHOro Ha
JIABJICHUSI BXOAUT CIICIIMaIbHAst MAHKETa C
YTATHBAIOIIAM MEXaHU3MOM, IpyIia
TOHOMETpUYECKasi U TpyOKa Jist
HOJKJIFOYCHHUS K JTATUUKY
8.2 B mporpammHOM oGecrieueHH Ha
orpeznensieTcs U oToopaxkaercs
CHCTOJIMUECKOE, TUACTOIMYECKOE JIaBICHHIE
U IYJIBC HCCIEAYEMOTO
8.3 JlnanazoH u3MepeHus JaTInKa 0
apTepUANTLHOTO JIAaBICHUS (HUKHSSA
TpaHNIIa), MM PT.CT.
8.4 Jlnana3oH u3MepeHus AaTynKa 250
apTepUalIbHOTO aBIEHU (BEPXHSA
TpaHMLa), MM PT.CT.
8.5 Paspemienune naTunka aprepuagbHOTO 0,1
JIABJICHVSI, MM PT.CT.
9 BcTpoeHHBIN TaTYHMK: JATIUK MTYIIbCa 1 [Tyka
9.1 DyHKIMOHAbHBIE BOSMOKHOCTH JaTyuKa: | JlaT4uK mynbca HENPEephIBHO ONMPENeIIeT YaCTOTY CEpIAeYHOr0 PUTMA.
JlaTuuk uMeeT BBIHOCHYIO KIHUIICY, OAEBAEMYIO Ha MaJIel] HCCIIeTyEeMOro.
9.2 UK ¢oro- u cBeToanonpl, pacronoxennusie | Jla
Ha OJHOW OCH, MPOXOALIEN YEPES TPETHIO
(anaHTy naibia BCTpOSHBI B KOPITYC
KJIMIICHI JATYMKA MTyJIbca
9.3 Jnana3oH u3MepeHus myibca (HIDKHSS 25
TpaHuIa), yJI/MUH
94 JuanazoH u3MepeHus myibca (BEpXHSs 250
TpaHMLa), YI/MUH
9.5 Pa3pemienne naTanka myabca, ya/MAH 1
9.6 Huamerp pazpema-mTexkepa s 3.5 Mumu
MOJKJIIOYCHHU S KIUIICHI IATUYMKA ITYJIbCa MeTp
10 BeTpoeHHBIl gaTUMK: AaTYMK TeMmepaTypsl | 1 MTyka
Tena
10.1 Jlnamazon u3MepeHus 1aTauka +25 I'panyc
TeMITepaTyphl Tea (HIDKHSISI TPAHHUIIA) Iemnc
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ust

10.2 Jlnamazon u3MepeHus 1aTauka +50 I'panyc
TEMIEPATypPHI Tena (BEepXHss TpaHUIA) Lemsc
ust
10.3 Pa3pemienne naTunka TemnepaTypsl Tena 0,1 I'panyc
[ensc
ust
104 BrIHOCHOW TepMETHIHBIA TeMITepaTyPHBIHA 1 Ityka

30H/I U3 HEPKABEIOIIEH CTalu C
XPOMHPOBAHHBIM TIOKPHITHEM JTATINKA
TEMIEpaTyphl Tena

10.5 JlmHa MeTamIM4eckoi YacTH 30H1a 100 Muin
JTATYMKA TEMIIEPATYPhI TENIa METP

10.6 JnameTp 30H1a JaTUNKa TEMIIEpaTypsl Tena | 5 Munmm

METp

10.7 Jnamerp pazpeMa-mTeKepa JaTInKa 3,5 Mum
TEMIIEPATYPhI TENA METp

11 BerpoeHHbIN JaTUMK: JaTYMK YACTOTHI 1 [HTyxa
JIBIXaHUS

11.1 HaJIM4IHe JBIXaTEIBHON TPYOKHU CO Ha

BCTPOCHHBIM B HEM YYBCTBUTCIIBHBIM
OJICMCHTOM JaTYHMKa 94aCTOThI ObIXaHHWA

11.2 TUTHEHUYECKHUE OTHOPA30BbIE HACAIKU 10 [tyka
11.3 Jlnana3oH u3aMepeHus AaT4uKa 4acTOTHI 0
JIbIXaHus1 (HWOKHSIS TPaHUIA), UK/ MUH
114 Jnana3oH u3MepeHus JaTYMKa YaCTOThI 100
IIBIXaHWS (BEPXHSIsI TPAHUTIA), ITHKJ/ MIH
11.5 Paspemenue maTanka 9acTOTHI IbIXaHUS, 0.5
LIUKJI/MUH
11.6 Juametp npixatenbHON TPyOKH TaTduKa 12 Munnu
YaCTOTHI JABIXaHHUSI MeTp
12 BcTpoeHHBIN TaTIHK: JATIAK YCKOPEHHSI 1 Ityka
12.1 Jwnana3on uzmepenus | gaTumka yCKOpeHus | -2
(HYDKHSS TpaHHIA), g
121 [Juanazon uamepenus | gaTuvka ycKopeHus | +2
(BepxHsisi rpaHuUlA), g
122 Jwmana3on uzmepenus 2 qaTuynka yckopeHus | -4
(HYDKHSS TpaHWIa), g
12.3 Jlnana3on uzMepeHus 2 JaTdyuka yckopeHus | +4

(BepxHsisi rpaHHLA), g
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124

Jwnana3on uzMepenus 3 JaTymuka yCKOpPEHUs
(HYDKHSSA TpaHHLa), g

-8

125

Jwnana3on uzMepeHus 3 1aTUMKa yCKOPEHUS
(BepXHSIsI TPaHUIA), &

+8

12.6

Paspemenne npu quanasone 1 gatynka
YCKOpEHHS, g

0,001

12.7

Paspemenue npu auanaszoHe 2 gaTdauka
YCKOpEHHS], g

0,002

12.8

Pazpemienue npu nuanaszoHe 3 gaTdynka
YCKOpEHUS, g

0,004

12.9

JlaTdauk yCKOpEeHUs U3MepsieT YCKOPSHUE
JBUXKYIIUXCS O0OBEKTOB TI0 3-M 0CsAM
KOOPJMHAT

Ha

13

OTaenbHBIA JATYAK: JATYHK -
AIEKTpOKaparorpad

[ITyka

131

JaTuwk - anexTpokapauorpad
COOTBETCTBYET Kjaccy ycrpoiicts USB
HID, npu nogkintoyeHun He TpedyeT
CO3JJaHHA ¥ MHCTAJUISLNH CHIEIHATbHBIX
JIpaliBepoB B ONEPAIlMOHHBIX CHCTEMax
Windows, OSx, Android u Linux

Ha

13.2

JnuHa xopryca gaT4uka -
aNeKTpokapanorpada

55

Munnn
METp

13.3

upuna kopyca 1aT4uKa -
aJIeKTpoKapauorpada

35

Munnn
METP

134

Bricora kopiyca ngatyuka -
aJIeKTpoKapauorpada

20

Muu
METP

135

Pa3zbeM 1 MOAKIIIOYEHNS JaTYHKa -
aNeKTpokapanorpada

USB (tum B)

13.6

Jnamna3oH BXOJHOTO HAPSXKEHUS JaTUMKA
- 3jeKTpoKaparorpada (HIKHSS TPAHUIIA),
MB

-300

13.7

JII/IaHaSOH BXOJHOT'O HAIIPSXKEHUA JaTUNKA
- oJieKTpokapauorpada (BepxXHss TpaHUI),
MB

+300

13.8

Tok noTpebneHus naTiuKa -
aJIeKTpoKapauorpada, MKA

180
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13.9 KonnyecTBo 0/JHOPa30BBIX HATEIBHBIX 100 Tyka
AIIEKTPOJIOB JATUYHKA -
ANeKTpOoKapanorpada
13.10 Junamertp pazpema-mTeKepa 1aTInuKa - 3.5 Mumu
aNeKTpokapauorpada METp
14 OTaenbHbIA JAaTUYUK: JATYUNK KUCTEBOM cuibl | 1 [ltyka
141 JnHa xopnyca JaT4MKa KHCTEBOM CHIIbI 71 Munnu
METp
14.2 [lupuna KopiTyca JaTYMKa KHCTEBON CHITBI 50 Mum
METp
14.3 BricoTa kopryca gaTyrka KUCTEBOH CHIIBI 28 Munnu
METp
14.4 PasbeM 11 mONKIIIOYEeHUS JaTuYnKa USB (tum B)
KUCTEBOM CHUJIBI
145 JlaTyrk KHCTEBOH CHITBI U3MEpsIET Ja
CKUMAOIIEE YCHUITHE, CO3/[aBaeMOe KUCTHIO
pyxH
14.6 Jnana3oH u3MepeHus AaT4rKa KUCTEBOM 0 Heroto
CHJIBI (HMKHSISI TPAHHUIIA) H
14.7 Jnana3oH u3MepeHus JaT4uKa KUCTEBOU 50 HeroTo
CHJIBI (BEpXHSISI TPAHHIIA) H
14.8 Paspemenue natumka KUCTEBOU CUJIBI 0,02 Hgeroto
H
14.9 Juametp pe3s00BOro COeNMHEHUS IS M4
MOJKITFOYEHNUST BCTABKH JaTYNKa KACTEBOU
CHITBI
15 OTxaenpHBIN JaTYHK: TATIMK OcBemeHHocTH | 1 [Tyka
151 JlnnHa Kopryca JaTYrKa OCBEIIEHHOCTH 55 Muu
MeTp
15.2 [upuna Kopryca JaT4yMKa OCBEIIEHHOCTH 35 Munnu
METp
15.3 BricoTa Kopryca gaTdrKa OCBEIIEHHOCTH 20 Muau
METp
154 OyHKIMOHaNBHBIE (PO3MOKHOCTH JaTuuka: | JlaT4rk OCBENIEHHOCTH U3MEPSET YPOBEHb OCBEIIEHHOCTH U 00J1a1aeT
CIEKTPaJIbHOM YyBCTBUTEIBHOCTBIO ONM3KON K 4yBCTBUTEIBLHOCTH
YeJI0BEUECKOro Iiia3a
15.5 HaJIM4¥e alallTUBHOTO Jiorapudmmaeckoro | Ja

aHaJIOTO-IIU¢POBOTO TIPEeOOpazoBaTE,
aBTOMATHYECKH MEePEKITIOYAOIICTO
YYBCTBHUTENILHOCTh B 38BUCHMOCTHU OT
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TEKYIIEH OCBEIIEHHOCTH
15.6 HaJIM49ue 3aIUTHI OT HH(PAKPACHBIX Ha
W3JTy4EHHUH C IIOMOIBI0 CBETOBOIO
¢ubTpa, yCTAaHOBIEHHOI'O Ha KOPILycCe
YyBCTBHUTEJILHOI'O 3JIEMEHTA JaTUHUKA
OCBEIICHHOCTH
15.7 N3mepeHne OCBEIIEHHOCTH B JUana3oHe 0 JIrokc
(HYDKHSIS TPaHMIA)
15.8 W3MepeHne OCBEIICHHOCTH B THAIA30HE 180000 Jlroke
(BepXHAA TpaHUIIA)
16 ITporpammuoe obecneuenue (I10) tum 1:
[TporpamMmmHOe obecrieyeHne HaXOAUTCS B Ha
«EnuHOM peecTpe pOCCHICKUX NpOorpaMMm
JUTSL STIEKTPOHHBIX BBIYUCIUTEIBHBIX
MaIvH 1 0a3 JTaHHBIX
16.1 JlocTyIHO Jy1sl OnepaliOHHBIX CUCTEM: Windows, OSx, Android, Linux DEB, Linux RPM
16.2 DYHKIIMOHUPOBAHKE HA PYCCKOM SI3bIKE Ja
16.3 CoBMECTHMOCTh IIPOIPAMMHOTO 1O siBnsieTcst eqUHBIM 1S BceX OecIIpOBOJHBIX MYJIbTHAATYNKOB U
obecrieyeHust: OTJEJbHBIX IaTYMKOB. Bce maHHbIe ¢ MOOKIIOUEHHBIX OECTIPOBOIHBIX
MYJIBTUAATINKOB U OTAETBHBIX JATYMKOB OTOOPAXKAIOTCSl B IIPOrPAMMHOM
obecrieueHNH OJHOBPEMEHHO B PEKHME PEaTbHOI0 BPEMEHH
16.4 ODYHKITMOHAJ OBICTPOrO 3ammycka (3amyck Ha
W3MEpPEHHH TOJKITIOYEHHBIX TATIYNKOB 0e3
JIOIOJTHUTEIIbHBIX HACTPOECK).
16.5 ABTOMaTHYECKOE OIpPENICICHIE Ja
noaknoueHHbIX 1o USB k komnbioTepy,
TUTAHIIETY, JATYMKOB U MYJIbTUIATIYHKOB U
0TOOpaKEHNE CITUCKA MOIKIIOYCHHBIX
JIATYNKOB
16.6 DyHKIIMOHAT BBIOOPA JaTYUKOB IS Ja
H3MEPEHHS — BO3SMOXHOCTh CKPBITh
MOJKIIFOYEHHBIE aTYNKU, KOTOPBIE HE
TpeOYIOTCS B peXKHUME U3MEPEHUS
16.7 WnTepdeiic monkmroueHust JATYMKOB 110 uMeeT PYHKIIMOHAJ MTOUCKA TOCTYMHBIX BKIIOYEHHBIX YCTPOKCTB,

nporokoiy Bluetooth

0To0OpaXeHUe CIMCKa JOCTYITHBIX YCTPOUCTB, (DYHKIIMOHAT MOAKITIOYCHUS
HaWJCHHBIX U JIOCTYITHBIX YCTPOMCTB, 0TOOpaKEHHE CIFICKA
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MOAKIIOYCHHBIX YCTPOMCTB, (YHKIMOHAN OTKIIOYCHHUS TOAKITIOYEHHBIX K
nporpaMmme yCTpOrCTB, pyHKIIMOHAN (GHIIBTPAIHHU 110 CEpUHHOMY HOMEDY,
Ha3BaHWIO HAHICHHBIX YCTPOUCTB, (DYHKIIMOHAT COPTHPOBKH HAWIEHHBIX
YCTPOICTB IO CEpUHHOMY HOMEPY, Ha3BaHHUIO, YPOBHIO CUT'HAJIa, CTATYCY.
16.8 1O umeer GpyHKIIMOHA SKpaHa Ja
yIpaBJICHHSL.
16.9 1O npu pabote ¢ GecrpoBOAHBIMU Ha
MYJIBTUAATINKAMHU OTOOpaskaeT MOKa3aHuUs
BCEX BCTPOEHHBIX B MYJIbTHIATUUK
JATYMKOB OJJHOBPEMEHHO B PEXKHUME
peasbHOr0 BpEeMEHH
16.10 I1O umeer GpyHKIMOHA A7 PaOOTHI C JaHHble, TOMy4YEeHHBIE B PEKUME JIOTHPOBAHUS AOCTYIIHBI IS 3aTPY3KU U3
JAHHBIMH, TIOTyYeHHBIMU B @aBTOHOMHOM naMsITH MYJIBTHIATUYUKA B TAOJHMYHOM BHJE U OTOOpaKaIOTCA Ha rpaduke
pexxrmMe coopa (peUM JOTHPOBAHHMS).
16.11 @YHKIMOHAJ AE€TaJIbHOW HACTPOUKH * Mudopmarnus o matunke (Ha3HaYeHHE, AMAMIA30H H3MEPEHMSI, pa3pelIeHre
JaTINKa: JTATIKA)
* AKTUBHOCTb JAaT4HKa (IOCTYIHOCTh B PEXHME H3MEPEHU)
* Hacrpoiika meprosa onpoca (4acToTy u3mMepeHuit)
* Hacrpoiika BuagumMoro nHTepBaia u3MepeHuil Ha rpaduke Ui JaTYhKa
* Beibop enuuun n3mepeHus
* Hacrpoiika nBeta TMHUY ¥ BENWYUHY JIMHUK Ha rpaduKe s TaTIuKa
* Hacrpoiika 1iBeta v BeNU4MHY TOUEK Ha IpaduKe s JaTIuKa
* [lepexon B pexXuM KaTUOPOBKH TaTIHKA
* BeiOop nnanasona gatyuka (A71st TeX JaTYMKOB, B KOTOPBIX
IPeLyCMOTPEHBI Pa3In4HbIe AUANa30Hbl H3MEPEHUH )
* [Ipu HacTpoiike 1000r0 U3 JATYMKOB Ha SKpaHE YIPABICHUS,
IPeAyCMOTPEHO OTOOpaskeHHe AJIs BCeX JaTYMKOB HACTPauBaeMOro
napamerpa (eHHUIA H3MEPEHHs, YaCTOTa U3MEPEHHS, BUANMBIN HHTEpBAJ,
JIMarna3oH, HacTpolKka Buja rpaduka (JIMHUS U TOYKH)
16.12 B 1O npeaycmotrper (hyHKIIHOHAT Ha
KaJauOpOBKH NaTIMKOB. DyHKIMOHAI
KaJMOpOBKH 3alLIMILICH apojeM, KOTOPBIT
yKa3aH B HHCTPYKIMHU K TU(PPOBOH
nabopaTopuu
16.13 OyHKIIMOHAT KAJIMOPOBKH JIOCTYIeH Kak u3 | Jla
9KpaHa yMpaBJIeHUs, TaK U U3 IKpaHa
JIETaJIbHOW HACTPONKH JaTUMKa
16.14 HHTepdeiic kamnOpoBKH naTdnKa BKITI0YaeT | * BeIOop KonmmyuecTBa 3TanoB (Iaros), 0 KOTOPHIM ITPOHU3BOTUTCS

B ce0s:

KamnOpoBKa
» BBOz1 3HAUEHMI U151 K&XKAOT0 dTana KaniuOpOBKH U CBEPKA C TEKYIIUMHU




HaumenoBanue
TOBapa

(DYHKLII/IOHaJ'ILHI:Ie, TCXHUYCCKUC, KAYCCTBCHHBLIC, SKCILIYATALIMOHHBIC U JPYTHUC XAPAKTCPUCTUKHU TOBApA

Ne i/m HanmeHnoBanue nmokasarens 3HayeHue MmoKas3aTens En.
U3M.
MIOKa3aHUSIMH
* Pacuer HOBOro 3HaUCHHS IO OKOHYAHHUHW KAJIMOPOBKHU H €r0 OTOOpaKeHHE
JUTSL TIPUHSTUS PEIICHUS TIOJIb30BaTeIeM O COXPAHEHHHU, OTMEHE BBEICHHBIX
UM 3HAYEHUHN
» CoxpaHeHHEe Pe3ybTaTOB KATHOPOBKH MOB30BATENS
» OyHKIMOHAN cOpoca KaaTuOPOBKH K 3aBOJICKUM HACTPOHKaM
* OToOpaskeHre HOBOTO M CTApOro TPEH1a KAJIMOPOBKU Ha OJHOM rpaduke
16.15 IIpenycmoTpeHa BO3MOXKHOCTD CO3aHUs Ha
CBSI30K JITATYMKOB M BO3MOXHOCTD yIAJICHHS
1000 M3 CO3JTaHHBIX CBSI30K.
16.16 KonmnyecTBo CBA30K HaTYMKOB, KOTOPOE 10 Tyxa
MOXKHO co3aath B [10
16.17 JlaTurKu, TOAKITFOYEHHBIE K CBSI3KE Ja
JATYNKOB, OTOOPAXKAIOTCS OJHOBPEMEHHO
Ha OJTHOM rpaduke
16.18 BapuaHTbl HACTPOHKH CBS3KH JIATYHKOB: * BeiOop 1aTUMKOB, BXOISIINX B CBS3KY JATUYHKOB
* BBoj Ha3BaHMsI 1S CBS3KH JATYHKOB
* BBIBO/I 3aBHCUMOCTH OJIHOTO MTOKA3aHUS JATYUKA OT MOKA3aHUsI JPYroro
JaTYrKa
* ['paduk cBS3KM AaTYNKOB MMEET BO3MOMKHOCTD CO3JaBaTh HECKOIBKO
IKaJ mo ocu Y JUIsl IPUBSI3KU K HAM Pa3IMYHBIX MTOKa3aHUs
16.19 I10 umeer ¢pyHKIMOHA HACTPOEK PabOTHI Ha
MPOrpaMMBbl
16.20 DyHKIIMOHAT HACTPOCK: * Hactpoiika npoomKUTenbHOCTH SKCIEPUMEHTA
* Hactpoiika popmaTta TaiiMepa (ceKyHIOMEDP — OTOOPAXKAETCS KOIMUYESCTBO
CEKYH/JT 1 MAJUIUCEKYH]T TTPOIICANINX C MOMEHTA 3aITyCKa U3MEPCHHUIA, YaChl
— TaiiMep oToOpaxaercs B (hopMaTe AICKTPOHHBIX YaCOB, IOKa3bIBas
KOJIMYECTBO MUHYT IPOLIEIIINX C MOMEHTA 3aITycKa KCIIEPHMEHTa IO
dopmaty: 1. «MM:CC», rne MM — 310 munyThl, @ CC — CeKyH/IBI, 2.
«H9:MM», rae YUY — 310 yackl, a MM — 3TO MUHYTHI
* Hactpoiika Buja rpaduka mo yMOI4aHuIo (JIMHUS, TUHUS C TOYKAMH,
BPYYHYIO — HHANBUyalbHAs HACTPOHKA B KAXKIOM JATYUKE OTACIBHO)
* Bo10op TeMbl 0OopMITEHUSI TPOTPAMMBI — CBETIIAs, TEMHAs
16.21 OyHKIIMOHAN 3KpaHa u3MepeHuit (coopa o ]Iy KaXKI0ro aTYMKa MPEeTyCMOTPEH CBOM rpaduK, B TOM YUCIIE IS

JTAHHBIX):

JTATYMKOB IMOJKITIOYEHHBIX K CBSI3KE JaTINKOB. O0ECredeHo MepeKIioucHIe
MeXTy rpad)KaMH JaTYNKOB B pEKMME PEaTbHOTO BpeMeHH, 0e3
MIPHOCTAHOBKU pabOTHI IIporpamMMEl. * [Ipenycmorper GpuimsTp co
CIICYIOIIUMH PEKUMAMHU OTOOPAKEHHUS: TOIBKO TATYUKH, TOIBKO CBSI3KU
JIATYMKOB, BCE CBA3KHU U AaT4uuku. * [1O obecrieynBaeT aBTOMaTHYECKOE
OIpeJIeIICHUE HAUMCHOBAHUS, SIIVHMIL U MPEJICIIOB U3MEPCHHUS
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(DYHKLII/IOHaJ'ILHI:Ie, TCXHUYCCKUC, KAYCCTBCHHBLIC, SKCILIYATALIMOHHBIC U JPYTHUC XAPAKTCPUCTUKHU TOBApA

Ne i/

HanMeHnoBaHue moka3aTens

3HaucHUE IMOKa3aTes

En.
H3M.

MOJKITIOYCHHBIX TaTYNKOB, OTOOpasKEeHHUE TaiiMepa padoThl IPOrpaMMEI B
PEeXKMME pPeallbHOT'0 BPEMEH! OJJHOBPEMEHHO C TIOKa3aHUsMHU JaTYUKOB,
BO3MOXKHOCThH KPATKOCPOYHOU TTPUOCTAHOBKH MPOTPAMMBI U TIOCIIENYIOIIee
B0O300HOBIIEHNE pabOTHI €3 MOTEePH MONYIEHHBIX JaHHBIX, IPOCMOTP
JIAHHBIX Ha TpaduKe 3a BeCh MEPUOJ U3MEPEHUIN, OTOOPaKEHUE TAOTHIIbI
noka3aHuii B mporpamme. * [10 obecrieunBaeT BHIrpy3Ky TaOIHIIBI C
MOJTY4YEHHBIMH JJAaHHBIMU B popmat TabnmunHoro pegakropa. ¢ 10 B pexume
cOopa uMeeT (yHKIMOHAN MOJTyaBTOMATHYECKON KannOPOBKH MOKa3aHUN
natyrkoB. ¢ [10 He uMeeT orpaHNYEHHI Ha KOJMYECTBO MOJKITF0YaeMbIX
JaTyrkoB. KonndecTBo 0JHOBpEMEHHO ONpaInBaeMbIX JaTYUKOB
BBIOMPAETCST aBTOMATHIECKH, COTJIACHO MPOIyCcKHOU crtocooHocTrn USB
xocta u Bluetooth kanana.

16.22

dyakumoHan no padore ¢ rpapukamMu B
pexxume coopa TaHHBIX:

* Bo3MoXHOCTB TIepeMerieH s o rpaduKy Mo pasIudHbIM OCSIM
KOOPJAMHAT

* UsmensTh Mactad rpaduka oMHOBPEMEHHO 10 IBYM OCSIM

* UsmensTh Macmtad rpaduka mo aro00i 0cH OTIENEHO

* I3MeHATh pexuM o0ToOpaxkeHus rpaduka (BpyqdHyIO, TUHUS, TUHUS C
Toukoii). [Ipu BEIOOpE BapraHTa «BpyYHYIO» HACTPOUKH TpadUKOB OyAyT
WMHAWBUAYaJIbHbIE IS K&KAOTO TaTYNKa

* Copoc macmtaba rpaduka

* OToOpakeHre MapKepoB I TOUEK 3HaYeHUH rpaduka 1o JByM OcsiM Ha
KOTOpBIE HABEJCH Kypcop

* YBenuueHune Macmrada BEIOpaHHON KypcopoM 00JIacTH rpaduka
I'paduk naturka B pexkrMe cOopa JaHHBIX aBTOMAaTUYECKH BHIOMpaeT
BUJIMMBIN INATa30H 110 OCH 3HAYCHH IS OTOOPAYKEHHS BCEX TOUEK
rpaduxka. Taxke nperycMoTpeH (yHKIMOHAT YCTAaHOBICHUS BUAUMOIO
Jara3oHa o OCH 3HAYEHUI BPY4HYIO U (PMKCALMHU 3TOTrO IUana3oHa
(OTKJIIOYEHHE aBTOMATHUECKOT'0 OIPEAETICHHUS BUIMMOrO IMana3oHa)

17

[Tporpammuoe obecnieuenue (I10) tum 2:
[IporpammHoe obecrieucHuE HAXOAUTCS B
«EnmuHOM peectpe poCCHHCKHX MporpamMm
JUTSL QJIEKTPOHHBIX BBIYMCIHTEIBHBIX
MaliH 1 0a3 JaHHBIX»

Ha

171

COBMECTUMOCTb C OonecpanrmoOHHBIMHA

Windows 10; RedOS; Astra Linux; Alt Linux
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Ne i/

HanMeHnoBaHue moka3aTens

3HaucHUE IMOKa3aTes

En.
H3M.

CHUCTCMaMMU:

17.2

[TpeanazHavyeHo sl MPOBEACHUS yueOHBIX
HCCIIEAOBATENBCKHAX MIPOEKTOB,
MPAKTUKYMOB, JIAOOPATOPHBIX U
JIEMOHCTPALIMOHHBIX SKCIIEPIMEHTOB

Ha

17.3

@DYHKIMOHUPOBAHHE Ha PYCCKOM SA3BIKE

Ha

174

SIBngercss MeXAIPEIMETHBIM

Ha

175

O0ecnieunBaeT BO3MOKHOCTD TTOICPIKKN
y4eOHOr0 Tporiecca B paMKax
TPaJMIUOHHBIX (POPM OOYUEHHUS U TTIEPEX O/
K COBpPEMEHHBIM (hopMaM OpraHu3aIiu
yueOHOr0 mpoliecca

Ha

17.6

[IpenocraBiser cieayonme BO3SMOKHOCTH
TIpY TPOBEICHUH UCCIIETOBaHUH (yueOHbIX
HCCIIEI0BATEIIBCKUX IIPOCKTOB,
MPAaKTHKYMOB, JJAOOPATOPHBIX
JEMOHCTPALMOHHBIX SKCIIEPUMEHTOB):
qacTsb |

- Co3/taHue TEKCTOBBIX KOMMEHTAPHH B TA0IUIIaX JAHHBIX

- Bo3MOHOCTH 100aBJISATh B TAOJHUILY JAHHBIX THIT ITOJIS JIJIS
N300pakeHu i

- Coznmanue rpaMKOB-MILTIOCTPAIUil TaHHBIX, TPEICTABICHHBIX B
TaOJIMYHOM BUIE

- [IpocMaTpuBaTh CIIHCOK CYIIECTBYIOIINX MCCIICIOBAHMM C YKa3aHHBIMHU
MOJISIMU: TEMATHKA UCCIICIOBAHUs, HA3BaHUE UCCIIEIOBAHUS, JlaTa
WCCIICIOBAHUS, aBTOP UCCIICAOBAHUS, CTATYC UCCIICAOBAHUS

- CopTUpOBaTh CHHUCOK CYIISCTBYIOIIMX UCCIACAOBAHUMN IO CIICAYIOIIMM
MOJISIM: TEeMAaTHKa, Ha3BaHHUE, JaTa, aBTOp, CTaTyC

- ObecreunBaTh MOATAITHOE BHIITOJIHEHUE UCCIIENOBATEIHCKOM pabOTHI, B
COOTBETCTBHH CO CIEAYIOIIEH CTPYKTYpPOU pa3lienoB: ONUCAHUE,
MIPOBE/ICHNE, aHAITU3, IPOCMOTP

- B pa3znene onucanus 1Mo HUCCIIEIOBAHUIO ITOJIB30BATENh UMEET

BO3MOXHOCTbH pa6OTaTL co CJ'IeHyIOHICI\/'I I/IH(I)OpMaIIPIeﬁ IO UCCJICAOBAHUIO!:

Ha3BaHUeE, OMUCAHME, 1IeJTH, TUTIOTE3bI
- B pa3nene npoBeneHus ucciaenoBaHus MOJIb30BATENb UMEET
BO3MOYKHOCTB PabOTaTh C YHCIECHHBIMU JAHHBIMU B TAOJMYHOM BUJE U B
BUJe rpadrKa, MOCTPOSHHOTO Ha TAOMWYHBIX JAHHBIX, TIPETOCTaBIICHA
BO3MOYKHOCTB OBICTPOW HABUTAIIMH Cpeir T'padUKOB U TaOIIUIT

- B pa3nene ananuza noip30BaTeNnb UMEET BO3MOXKHOCTb
MpOaHaJIM3UPOBATh MONYUYEHHBIE PE3YIbTAThI, OLIEHUTh OATBEPKACHUE
TUIOTE3, CAENATh BBIBOABI

- B paznene npocmoTpa monp30BaTento JOCTYIHA BCsl HHGOPMAIIUS 110
MCCIIeIOBaHUI0, O(hOpMIICHHAS B BUJIE HAYYHOU PaOOTHI: Ha3BaHUE, aBTOP,

OTIFICaHME, IETN (C OTMETKOHN O JOCTHKEHUHU/HE JOCTHKCHIH ), THIIOTE3HI (C

OTMETKOW O TOCTH)KCHHH/HE TOCTH)KCHHH ), TTOTydEeHHBIE TaHHBIC TI0
HCCIEIOBAHUIO U BBIBOJIBI
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TOBapa
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Ne i/

HanMeHnoBaHue moka3aTens

3HaucHUE IMOKa3aTes

En.
H3M.

- [IpenocraBiieHa BO3MOXKHOCTD HATJISHOI'O CPABHUTEILHOTO aHAJIHM3a C
MOMOIIBI0 0TOOpaKeHUs Ipa)UKOB B IBYX-KOJIOHOYHOM PEIKUME

- Co3aHue HOBOI'O MCCJIEIOBAHMS ¢ BO3MOKHOCTBIO 100aBICHHMS
TEKCTOBOI'O OIMCAHM IIOJIEH: Ha3BaHUe, OIIMCAHNE, [IEJIH, THIIOTE3E],
TUTAHOBBIHA X011 PaObOTHI

- Coznanue Tabuui asst cOopa/oToOpaskeHUs TaHHBIX UCCIICIOBAHMS

- Co3/taHue TEKCTOBBIX KOMMEHTAPHH B TAOJIMIAX JTAHHBIX

- Bo3M0OHOCTB 100aBJISATh B TAOJUILY JAHHBIX THIT ITOJIS JIJIS
1300paKeHU N

17.6.1

[IpemocraBiser ciemyromme BO3SMOXHOCTH
TIpH MTPOBEICHUY UCCIIENOBaHUH (yaeOHbBIX
HCCIIEIOBATENBCKUAX MIPOSKTOB,
MPaKTHKYMOB, J1a00paTOPHBIX U
JIEMOHCTPAIMOHHBIX DKCIICPUMEHTOR):
4acTh 2

ITocTpoenne rpaduka myTeM rmepeTacKiBaHUA JaHHBIX U3 TaOIHIl METOIOM
«drag-and-drop»

Hacrpoiika naHHBIX, 0TOOpakaeMbIX Ha TpaduKe yepe3 JUATOrOBOe OKHO,
BBIOMpAs TaHHBIE OJHOM, HECKONBKUX TAaOJHII JTAHHBIX

Y nanenue JaHHBIX C rpaduka, 1000 TabIuLpl, rpaduKa, TEKCTOBOTO
KOMMEHTapHS

Hacrpoiika mikan Ha rpadukax (2 ”UMCHHO U3MCHEHUE Ha3BAHUS IIKAJIbI)
MacmrrabupoBanue rpaduka ¢ QyHKIIHEH 3ampenieHus MacTabupoBaHus
10 OJHOM M3 OCEH KOOpAMHAT, IT0 00CHUM OJHOBPEMEHHO

Br16op nBeta rpaduka B 1iBeroBoi Moaenu RGB

YcraHoBKka 1orapuMUIecKoro mpeodpa3oBaHus I MPEICTaBICHUS
JaHHBIX 110 OJTHOH M3 Ocel KOOPAMHAT, 0 00EUM OZHOBPEMEHHO

Br160p oT0OpaskeHHs JaHHBIX HA TpaduKe B BUJIE TOUCK, JIMHUH, CTOIOLOB,
WX COYETaHUHN

Hacrpoiika oToOpakeH!sI HECKOJIIBKUX U3MEPEHNH Ha OTHOM rpaduke
Cosznganne HEeCKOIbKO rpapuKoB

Cosznanrie HeCKOMBKUX IIKAJ ISl OHOTO rpaduKa C ENbI0 COMOCTABICHHUS
JAHHBIX OMpEIETICHHON BEIMYHHBI, H3MEPEHHO! B Pa3IMYHbIX €INHUIAX
Co3pmaHne TeKCTOBBIX KOMMEHTAPHUI C BO3MOXXHOCTBIO BCTABKH
CIELUANbHBIX CHMBOJIOB, BEPXHHUX U HIJKHUX HMHJEKCOB, WILTIOCTPALIUI
BcraBka B TeKCTOBBI KOMMEHTapuil GOpMYI C TOMOUIBIO TpaduIeCKOro
penakropa Ghopmyi

- PenakTop gopmyi1 mo3BosiseT COCTaBUTh (GOPMYITy  OTOOpa3UTh ee
Hcnons3oBaHue BCTPOSHHOT'O BU3YAJIBHOTO pelakTopa JJisi pabOTHI €
TEKCTOBBIMU KOMMEHTaPUSIMHU

Hcnonp3oBaHre BCTPOSHHOTO BU3YallbHOT'O PENAKTOpa AJIst pPA0OTHI €
M300pakKeHUEM B TEKCTOBBIX KOMMEHTAPHAX

JobaBieHue B uccien0BaHre HIUTIOCTPAIIMK TIPU MIOMOIIH CIIELHaIbHOTO
WHCTPYMEHTa PHCOBAHHS

H3mepenne 00bEeKTOB Ha HILTIOCTPAIHIX

M3menenne nopsaka 0To0pakeHus TpadKoB, TAOIHI] M TEKCTOBBIX




HaumenoBanue
TOBapa

(DYHKLII/IOHaJ'ILHI:Ie, TCXHUYCCKUC, KAYCCTBCHHBLIC, SKCILIYATALIMOHHBIC U JPYTHUC XAPAKTCPUCTUKHU TOBApA

Ne n/m HaummenoBanue nmokasarens 3HayeHue MmoKas3aTens En.
U3M.
KOMMEHTapHEB
CkpbiTHE 0TOOpakaeMol / 0TOOpaXkeHHe CKPBITON TaONIUIB, TpaduKa,
TEKCTOBOI'0 KOMMEHTAPHUS
CoxpaHeHHe TEKYIIEro COCTOSHHUS HCCIIeI0BaHMS BO BpeMsl paOOTHI HaJ
HUM
PacnieyateiBanue nccnenoBaHus
Coxpanenue uccienoBanus B popmate pdf
CoxpaHeHue ucciefioBaHus B hopMaTe JOCTYITHOM JJIsl iepeHoca paboTsl B
npyryio korwio 110
[MepeximoueHne MeXITy OTKPBITBIMU JUTS IPOCMOTPA U pabOThI
HCCIIeIOBAHUSMU
Conepxxut eauHuIbl u3Mepenus cuctem CU
17.7 Cpok 1eHCTBUS TULIEH3UU: OeccpouHast
18 CrpaBOYHO-METOMYECKUE MATCPHAIIBI: 1 Komrmn
eKT
18.1 HaznaveHue cripaBOYHO-METOANYECKUX COJIepKaT OnucaHue padoT, KOTOPbIe MOXKHO ITPOBECTU C HCIOIB30BaHHEM
MaTepHAJIOB: nrdpoBoii Tabopatopuu
18.2 KOJIMYECTBO PadOT 1Mo hU3HOIOTHH 20 ITyka
18.3 CocraB ka0 1adbopaTopHoi paboThI: - TEOPETUUECKUE CBE/ICHUS;
- MOAPOOHBIN ClieHapwii pu pabote ¢ nudpoBoii 1aboparopueii;
- IIOCIIeIOBATENBHBIN allTOPHTM 110 00Pa0OTKE MONTYUYEHHBIX JaHHBIX;
- IIepeueHb KOHTPOJIBHBIX BOITPOCOB JUISI 3aKPETUICHUS TIOTYYEHHBIX
3HAHHI;
- ICYATHBII BUJ B IBETHOM HCIIOJIHEHUH.
19 Akceccyapbl: 1 Komrmn
eKT
19.1 CoenunurensHblii USB kabenb 2 MTyka
19.2 JutnHa coenuuuTenpHOro USB kabens 180 CanT
MeTp
19.3 3apsiHOE YCTPOUCTBO ¢ Kabenem mini-USB | 1 Tyxa
JUisi 6eCIPOBOAHBIX MYJIBTHIATYHKOB
194 USB Apantep Bluetooth 4.1 Low Energy 1 lryka
HWMEIOLIUNA BCTPOEHHBIN CBETOAMOAHBIN
WH/INKATOP, KOTOPBIH 3aropaercsi BO Bpemst
paboTHI aanrepa
195 Hanmaue USB e nakonmurens ¢ Ha
3alMCaHHBIM IPOrPAMMHBIM O0€cIieueHIEM
MG PoBoii 1adopaToOpHu
19.6 CreprkeHb U1l 3aKpeyIeHHsl B IITaTHBE 1 [tyka
19.7 JIUAMETP CTEPIKHS 6 Mun
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TOBapa Ne n/m HaummenoBanue nmokasarens 3HayeHue MmoKas3aTens En.
U3M.
METp
19.8 JUTMHA CTEeP)KHA 100 Muu
MeTp
19.9 pe3pda cTepkHs M4
19.10 Keiic (ynakoBka) [y XpaHEeHHs U 1 [HTyxa
TPaHCIIOPTHPOBKH
19.11 [Tacriopra U1 MynbTHIATYMKA U 1 [MItyka
OTJETbHBIX JATYUKOB
19.12 Kpatkoe pykoBOACTBO B IBETHOM 1 Tyxa
UCIIOJIHEHUH 10 pabote ¢ nudpoBoit
naboparopueit
20 JlononHuTenbHbIE MATEPUATIB - PycCKOS3BIUHBIN CaWT ONJEPIKKY;
- Busieoponuku Ha caiiTe NpOM3BOAUTENS
Hudposas Xapaxkrepuctuku o KTPVY:
nabopaTopusi 1o 1 ITpeameTHas 06acTh Buonorus
9KOJIOTUH JlononHuTenbHBIE XapaKTepUCTUKH: *
2 [Mompa3nen npeaMeTHON 00JIaCTH: Dkonorus
(Habop mo 3 Tun nonp3oBaTens O6yuJaronmiics
3aKpCILICHHUIO 4 Twun gatunka BecripoBonHON MyapTUAATUNK, [JaTUMK OTHOCUTENIBHOM BIAXHOCTH,
H3y1acMBIX TEM II0 Jatuuk ocBeniennocTH, Jlatunk ypoBHs pH, JlaTurk KoHIIEHTpariuu
HPEIMETHBIM HUTPAT-UOHOB, J[aTUMK KOHLIEHTpAIlMX NOHOB XJIopa, /laTunk TemmepaTypbl
00IaCTsIM OCHOBHOTO uccaenyeMon cpeapl, JlaTunk 3eKTpHUECKOr TPOBOAUMOCTH, JlaTunk
o0miero 00pa3oBaH¥s) TEeMIIEpaTypbl OKpYKarollel cpeasl, JlaTuuk ypoBHs niyMa, JlaTunk
BJIAYKHOCTH I10YBBI, JlaTuuk 3ByKa, /laTunk okucu yriepoaa, JlaTuuk-
KOJIOpHMETD, JIaTYMK MYTHOCTH JKUJKOCTH
5 JomomauTtensabie MaTepuansl B komruiekre | USB Amantep Bluetooth 4.1 Low Energy, 3apsimHoe ycTpoiicTBO ¢ kKabenem
miniUSB, Kabens USB coennnuTensHsrii, [IporpaMmMuoe obecniedenue,
PykxoBoncTBO 10 3Kciutyatanuy, CipaBOYHO-METOIMUECKUE MaTepHUabl
6 Tun nepenaun noka3zaHuii JaTYNKOB [IpsMoe moAKIIOYEHUE K YCTPOUCTBY
7 Onmcanue 6ecIIpPOBOTHOTO MYIbTHIATINK:
6ecrpoBOIHON MYJIBTHAATIHK 110 1 [MItyka
9KOJIOrMYECKOMY MOHUTOPHHTY C 3KPaHOM
7.1 JucTaHIIMOHHBIN cOOp JaHHBIX Ja
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7.2 OyHKIMOHATIBHBIE BO3MOKHOCTH BecripoBoiHOW MYTbTHAATINK O3BONSET MPOBOIUTH U3MEPEHHUSI
MYJIBTUIATINKA; aBTOHOMHO (0TOOpaxasi oaydaeMble TaHHBIE HA COOCTBEHHOM JKpaHe) 6e3
MOJIKITIOYCHHUS K KOMIIBIOTEPY, HOYTOYKY ¥ IJTAHIIECTHOMY PErUCTpaTopy.
ITpu 5TOM MONyYEHHBIE JAHHBIC COXPAHSIOTCS BO BHYTPSHHIOK aMSITh
MYJIBTUAATYNKA
7.3 Jlnaronasip CEeHCOpPHOr0 SKpaHa 3.2 Mroiim
7.4 Pazperenue skpaHa 1o ropu30HTAIIH, 240
MTUKCEIh
7.5 PasperiieHue skpaHa 1Mo BEpTHKAIH, 320
MTUKCEIh
7.6 [Topnep:kuBaeMoe KOJTMYECTBO I[BETOB 65000 [Tyka
7.7 SIpkocTh 9KpaHa, Ki/M> 280
7.8 KoHTpacTHOCTh 9KpaHa 500:1
7.9 Bo3MOXKHOCTH OTHOBPEMEHHO MOTYYaTh Ha
CHTHAJIBI C HECKOJBKUX JATYNKOB,
BCTPOCHHBIX B KOPIYC OECIPOBOTHOTO
MYJIbTHAATUNKA
7.10 Bcerpoennsiii konTposep Bluetooth Ha
MOJJIEPKUBAET pabOTy C KOMIIAKTHBIMU
MU POBBIMH JATYMKAMH, KOTOPBIC
repenaroT manueie o mmHaMm QSPI, SPI, 2-
wire, 2C, PDM, QDEC
7.11 [lepenaua ganHbIX o nmporokory Bluetooth | a
4.1 yepe3 BCTPOCHHYIO B YCTPOUCTBO
KEepaMUYECKyI0 aHTCHHY, 0e3
WCIIONIb30BAHHS ChEMHBIX, HAKJIAJHBIX U
BBIHOCHBIX IIPHEMHHUKOB U MEPeAaTINKOB
curHana (aHTEHH)
7.12 JlanpHOCTB TIEpejaun CUTHAA OT 18 Mertp
MYJIBTUAATYMKA 0 KOMIIBIOTEPA, HOYTOYKa
Y TJIQHILIETa B MPSIMOH BUAMMOCTH
7.13 be3onacHocTh nepenaun JaHHBIX Ha
00ecreunBaeTCsi BCTPOSHHBIM B
KOHTPOJUIEP KPUIITOTpaPUICCKIM
YCKOPHUTEINEM C MOAJICPKKON alropuT™Ma
mmdposanus 128 out AES
7.14 pazpsiHocTh BeTpoeHHoH AT 12 bur
7.15 WnTepdeiic monkmrodeHus mo Bluetooth low energy (BLE) 4.1
0eCIIPOBOJIHOM CBSI3U
7.16 WuTepbeiic MOAKIIOUEHHS 110 MPOBOTHON USB 2.0
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CBSI3H
7.17 OmnepaTuBHAs TaMsTh yCTPOHCTBA 256 Kuno6
anT
7.18 BHyTpeHHss maMsITh T XpaHSHUS 1024 Kunob
MPOLIMBKY M HACTPOEK YCTPOMCTBA anT
7.19 OtzaenbHast BHYTPEHHSSA MaMsTh s 128 Kunob
XpaHEHUs SKCIePUMEHTAIBHBIX JTAHHBIX alT
7.20 E€MKOCTb aKKyMYJIITOPHON Oatapen 0,56 Amrnep
-yac
7.21 HOMHHAJIFHOE HalpshKeHUe Oatapen 3,7 Bonbt
7.22 HaJW4re KOHTpoJiepa 3apsaa 6atapeu Ja
7.23 JimHa xopryca 6ecrpoBOIHOTO 121 Muum
MYJIBTUAATIMAKA C SKPAHOM: METp
7.24 [upuna Kopiryca 6ecrpoBOAHOTO 76 Mum
MYJIBTUAATYMKA C IKPAHOM: MeTp
7.25 Bricota kopmyca 6ecripoBOJHOTIO 30 Munnn
MYJIBTUAATYMKA C SKPAHOM: METp
7.26 Marepuai U3roToBJICHHUS KOpITyca W3TOTOBJICH U3 YIAPOIPOYHOTO MIACTHKA
0ecIpoOBOIHOTO MYJIBTUAATIYMKA C SKPAHOM
7.27 B HMXHIOIO YacTh KOpITyca 3alpeccoBaHa Ha
BTYyJIKa C BHYTpeHHeH pe3b0oii. Bo BTynKy
BKPYYHBaeTCs CTEP)KEHb IS 3aKPeTICHUS
B IITATHBE
7.28 JuameTp pe3pObl BTYIKH M4
7.29 Wntepdetic pazbema Ui TOAKITIOUYCHUS miniUSB (tum B)
3aps,IHOTO YCTPOMCTBA
7.30 KonnuecTtBO eqMHBIX KHOIIOK IS 1 Tyxa
ynpasJyieHHsI padOTON MyJIbTHIATYHKA
7.31 Ennnas kHOMKA yrpaBieHus: paboToi Ha
MO3BOJISIET BKIIFOYATh M BBIKITIOYATD
MYJIBTUAATIHK
7.32 KonmngecTBo cBETOANOAHBIX HHANKATOPOB 1 Tyxa
RGB Ha ToprieBoii cTOpoHe 0ECITPOBOTHOTO
MYJIbTUAATYHKA
7.33 Cratycsl cBetoguoanoro RGB - TOTOBHOCTb K CONPSDKEHUIO MYJIbTUIATYHKA;

0eCIIpOBOIHOTO MYJIBTHIATYHKA!

- YCIICIIHOC CONPSAXKCHNUE MYJIIbTUAATUYNKA C pErUCTPAaTOPOM JaHHBIX Ha
KOTOpPOM YCTaHOBJICHA IIporpamMma coopa u 00padOTKH TaHHBIX;

- paboTa MyJIbTHIATINKA B PEKUME cOOpa M TIepe/lavn TaHHbIX;

- paboTa MyIBTHIATINKA B PEKUME JIOTUPOBAHUS (3aIFICh H3MEPSIEMBIX
JTAHHBIX BO BHYTPEHHIOIO MaMATh MYJIBTUATYUKA, IS TIOCIEAYIOIIETO
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NOJTYYEHHsI 9THX JIAHHBIX B MporpaMMe coopa u 00pabOTKH JaHHBIX).
7.34 BecripoBonHON MyJIBTUAATUUK C SKPAHOM Ha
OCHAIIIEH BCTPOCHHBIM 3BYKOBBIM
u3IydaTesneM
7.35 @OyHKIMOHAT HHTEPAKTUBHON CHCTEMBI He tpebyercs mogxmoueHne MyJIbTHIATYHNKA K KOMIIBIOTEPY,
MYJIbTUAATINKA! IUTAaHIIETHOMY PETUCTPATOPY U HOYTOYKY AJIsl pabOThl HHTEPAKTUBHON
CUCTEMBI.
WHTepakTBHAA cucTeMa paboTaeT aBTOHOMHO M IOCTYITHA Ha dKpaHe
MYJIbTUAATUNKA Cpa3y P BKJIIOYCHUU YCTPOICTBA.
VYrpasienue (HakaThe Ha KHOIKH, BEIOOP 2JIEMEHTOB) B MHTEPAKTHBHOM
cHCcTeMe IPOU3BOANUTCS KaCAHHEM HaJIblia [0 SKpaHy MYJIbTUAATINKA
Joctynen nHIuKaTop oToOpakeHus 3apsiaa akkyMmysitop. Knonku
TJIABHOTO MEHIO JUTA IIepexo/ia B pa3zienbl: BEIOOpa TaTUYMKOB,
MOJIKJIFOUEHUS 110 OectipoBoHOM cetu Bluetooth, HacTpoliku u 3amycka
JIOTUPOBaHMs, HACTPOWKH CUCTEMBI. FIMeeTcst KHOIKa OBICTPOro 3aIycka
JUTS 3aITyCcKa U3MEpeHHil ¢ HacCTpOWKaMH MyJIbTHAATYHKA TI0 YMOTYaHUIO U
C 3apaHee COXPaHEHHBIMHU HACTPOMKaMHM MOJIb30BaTENsL.
B BepxHell yacTy IJIaBHOTO MEHIO 0TOOpakaeTcsl Ha3BaHUE U YPOBEHb
3apsiia OaTtapeu. JlocTylHO epenrcThIBAHNE BCTPOCHHBIX TaTYUKOB C
0T0o0pakeHuEeM MKOHOK (TUKTOrpaMM) JaTYMKOB, HA3BAHUN M CTATYCOB
akTUBHOCTH. [Io yMOMT4aHHIO BCe aTUMKHU aKTUBUPOBAHEI. B pasnene
MOJKITIOYeHHs 10 OecripoBoiHOM cBs3u Bluetooth orobpakaercs
YHUKAJIbHBII CEpUIHBIN HOMEDP YCTPOICTBA, HA3BAHUE MYJIbTUIATYMKA U
AHUMHUPOBAHHBIA WHIUKATOP OCCIIPOBOIHON CBSI3H, UMEIOIIHMA 2
cocTosiHUs. B paznene nmorupoBaHue JOCTYIHO: BEIOOp 4acTOThI cOopa
JaHHBIX, BEIOOP JATYMKOB, 3alaHIE MaX AJIUTEIbHOCTH JIOTHPOBAHMS,
3aIlyCK PeXHMMa JIOTHPOBAHHUS, OYMCTKA BHYTPEHHEH MaMsITH.
8 Onucanue BCTPOCHHBIX JaTUMKOB: TaTYUK
OTHOCUTENBHON BIIAXXHOCTU 1 [MIryka
8.1 Jnana3oH u3MepeHus AaT4nka 0 IIpone
OTHOCHUTEIBHOH BIaYKHOCTH (HUXKHSISA HT
TpaHuIa)
8.2 JlnanazoH U3MepeHus JaTInKa 100 IMpome
OTHOCHUTEJIBHOM BIa’KHOCTH (BEpXHSS HT
TpaHNIa)
8.3 BO3MOXKHOCTb OIPEAETICHHUS TOUKH POCHI Ha
JTATYNKA OTHOCHUTENBHOM BJIAKHOCTH
8.4 Paspernenne naTamka OTHOCUTEIHHOM 0,1 [Ipome
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BJIAKHOCTH

HT

8.5

BpeMSI YCTaHOBJICHUS CUTHAJIA faTYUKa
OTHOCHUTEIHHON BIAXKHOCTH

17

CekyHn
Ia

9

Berpoennsiii aTuuk: AaTYUK
OCBEIIIEHHOCTH

[lItyka

9.1

H3mepeHHe OCBELIEHHOCTH B JMAaNa30He
(HYDKHSIS TPaHMIA)

JIrokxc

9.2

H3MepeHne OCBEIIEHHOCTH B TMANa30He
(BepXHsIA TPaHHIIA)

180000

JIrokc

9.3

JlaT4nK OCBEIICHHOCTH U3MEPSAET YPOBEHD
OCBEIICHHOCTH U 00J1a/laeT CIeKTPaIbHON
YYBCTBHTEIILHOCTBIO OJIU3KOM K
YYBCTBUTEIILHOCTU YEI0BEYECKOrO IJ1a3a

Ja

94

HaJIM4YHueE aJalilTUBHOI'O HOFapI/Iq)MI/I‘-IeCKOFO
aHaJIOro-MUQPOBOTO peodpazoBaTes,
aBTOMATHYECKH MEPEKITFOYAIOIIETO
YYBCTBUTEIEHOCTh B 3aBUCUMOCTH OT
TEKYIIEN OCBELMIEHHOCTH

Ha

9.5

HaJIMYKE 3aIIUTHl OT HHPPAKPACHBIX
W3JIy4€HHUH C TOMOLIBbIO CBETOBOIO
¢GubTpa, yCTAaHOBIEHHOI'O HAa KOPITyce
qyBCTBHUTEJILHOI'O 3JIEMEHTA JaTYHUKa
OCBEIICHHOCTH

Ha

10

BerpoenHsld gatunk: gaTyuk yposHs pH

[Ityka

10.1

[Hatuuk ypoBus pH o6opynoBan
KOMGI/IHI/IpOBaHHLIM N3MEPUTECIIbHBIM
anekTpoaoM pH c pazsemom BNC u
Oy epHBIM paCTBOPOM

Ha

10.2

Jlnana3oH u3MepeHus JaTduka ypoBHs pH
(avxHss rpannna), pH

10.3

Junana3on uzMepenus natumuka yposHs pH
(BepxHas rpanuna), pH

14

104

Paspemenue natunka yposHs pH, pH

0,01

10.5

Jnana3oH pabouynx TeMIepaTyp JaT4uKa
ypoBHs pH (HM>KHSS TpaHHLA)

+10

I'panyc
Lensc
us

10.6

Jlnana3oH pabo4ux TeMIieparyp JaTunuka
ypoBHS pH (BepxHAA rpaHUIA)

+80

I'panyc
[ennc
Hnusl

10.7

Habop 13 1ByX MOPONIKOB € peareHTaMu

Habop
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JJI IPUT'OTOBJICHUA KaJ'II/I6pOBO‘IHI>IX
pactBopoB: 4.0 pH u 6.86pH

11

BceTpoeHHbIN faTuuK: JaTYUK
KOHIICHTPAIINH HUTPAT-HOHOB

Iryka

111

H3mepsieT KOHLIEHTPAIHIO HUTPAT HOHOB B
pacTBope

11.2

Tun pa3beMa JJId NOAKIIIOYCHUSA JaTUHKa
KOHICHTPpAIIMW HUTPAT-HOHOB

BNC

11.3

Juana3oH u3MepeHus JaTIrKa
KOHIICHTPAIIMY HUTPAT-UOHOB (HUKHSS
TpaHuIa), MOJIb/JI

0,00005

114

Jlnana3on u3MepeHus naTyuka
KOHIIEHTpAIlM1 HUTPAT-HOHOB (BEPXHSISA
rpaHuIla), MOJIb/JI

0,5

115

Pabounii muanazon pH gatunka
KOHIICHTPAIIMH HUTPAT-UOHOB (HUKHSS
rpanuna), pH

11.6

Pabouwnit muanazon pH natunka
KOHIIEHTPAIIMU HUTPAT-UOHOB (BEPXHSA
rpanuna), pH

10

11.7

HoHcenekTUBHBINA 37IEKTPOJ HUTPAT HOHOB
JTATYMKa KOHIICHTPAIINH HUTPAT-MOHOB

[ITyka

11.8

SHGKTpOI{ CpaBHCHUS AaTYUKa
KOHIICHTPAILIUW HUTPAT-NOHOB

ltyka

12

BceTpoeHnblil JaTUnK: JaTYUK
KOHIIEHTpAI[M¥ MOHOB XJIOpa

IMItyka

12.1

N3mMepsieT KOHIIEHTpAIHIO HOHOB XJI0pa B
pacTBope

122

Tun pasbema i MOJKIIOYEHUS JaTUUKA
KOHLIEHTPAI[MK MOHOB XJIOpa

BNC

12.3

Jlnanas3oH u3MepeHus naTuuka
KOHIICHTpAIllUU MOHOB XJIOpa (HI/I)KHS[S[
TpaHUIIa), MOJIB/JI

0,00003

124

Jlnana3oH u3MepeHus JaTIuKa
KOHLIEHTPAIIMH HOHOB XJIOPa (BEPXHSIS
T'paHMLd), MOJIb/T

0,1

125

Pabounii muanaszon pH gatunka
KOHIICHTPAIIMK HOHOB XJI0pa (HUKHSIS
rpanuna), pH

12.6

Pabounii muanazon pH matumka

12
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KOHIIEHTPAIIMH HOHOB XJIOPa (BEPXHSIS
rpanuna), pH
12.7 HoHCceneKTHBHBIN 3JIEKTPO XJIOPH HOHOB 1 HTyxa
JaTYMKa KOHIEHTPALMX HOHOB XJI0pa
13 BeTrpoenHsblii gaTunK: AaTYMK TemmepaTtypel | 1 [Tyka
HCCIEAYEMOM Cpeabl
13.1 Jlnamazon nu3MepeHus JaTaukKa -40 I'panyc
TeMIEepaTypbl UCCIEAYEMON CpeIbl [enbe
(HYOKHSS TpaHUIA) us
13.2 Jlnana3oH u3MepeHus gaT4nKa +165 I'panyc
TEMIIEPaTypbl HCCIEAYEMOI Cpebl Lensc
(BepxHsisl rpaHHLA) us
13.3 BrIHOCHOI repMeTHYHBIN TEMIIepaTypHbIi 1 [HTyxa
30H/1 U3 HEPXKABEIOIIEH CTaJIH C
XPOMHUPOBAHHBIM OKPHITUEM JaTUUKA
TEMIIEPATyPbl HCCIEAYEMOI Cpeibl
134 UyBCTBUTENBHBINA 2JIEMEHT JaTUNKa PTC Tepmucrop
TEMIIEPATYPbl HCCIEAYEMOH Cpeibl
135 Paspemenune naTunka TemmepaTypbl 0,1 I'panyc
HCCIEeyeEMOU cpefibl Hensc
us
13.6 TonmuHa CTEHKHA 30HIa JaTYUKA 0,5 Munn
TEMIIEPATYPbl HCCIEAYEMOH Cpelibl MeTp
13.7 JlmMHa BBIHOCHOM 4acTH 30HJa JaTYhKa 100 Munnun
TEMIIEPATyPbl HCCIEAYEMOH cpeibl METp
13.8 Jwnamerp 30H7a JaTYNKA TEMIIEPaTyPhI ) Muu
HCCIIEyEMOM CpeJibl METP
13.9 Jnamerp pazpeMa-mTeKepa JaTInKa 3,5 Mum
TEMIIEPATYPbl HCCIEAYEMOM Cpelibl MeTp
14 BerpoenHslii jaTuuk: AaTYUK 1 [HTyxa
AIIEKTPUIECKON TPOBOAUMOCTH
141 Jwnana3onsr n3mepennii 1 naTanka 0
JIEKTPUUECKON IIPOBOAUMOCTH (HIDKHSASA
rpanuma), MkCm/cMm
142 Jwnana3oHsl u3mepeHuii 1 naTunka 200
AIIEKTPUUECKON IPOBOAUMOCTH (BEPXHSIA
rpaauna), MKCM/cMm
14.3 Jnana3onbl u3MepeHuii 2 faTunka 0

ANEKTPHYECKOMN MPOBOANMOCTH (HIDKHSS
rpaHuma), MKCm/cMm
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144 JluanazoHbl U3MEpeHHH 2 JaTYHKa 2000
AIIEKTPUIECKON TPOBOAUMOCTH (BEPXHSS
rpanuia), MkCm/cm
14.5 Jnana3oHbl n3MepeHnii 3 maTanka 0
3JIEKTPUUECKON IPOBOAUMOCTH (HIKHSSA
rpanuna), MkCm/cMm
14.6 Jlnana3oHbl M3MEpEeHUI 3 TaTUunKa 20000
AIIEKTPUIECKON TPOBOANMOCTH (BEPXHSIS
rpanuia), MkCm/cm
14.7 Paspemenue mist muanasona 1 qatTamka 0,5
ANEKTPUYECKOM MPOBOANMOCTH, MKCM/CM
14.8 Pasperenue nns auanazoHa 2 qaTauka 5
AIIEKTPUYECKON poBoAUMOCTH, MKCM/cM
14.9 Pazperienue st iuanazoHa 3 maTduka 20
DIEKTPUUIECKON TPOBOAMMOCTH, MKCM/CM
14.10 W3mepuTensHBIN TIyT Hamaue
IEKTPOIPOBOAUMOCTH ¢ pazbeMoM BNC
15 BeTpoeHHBIN gaTUMK: AaTYMK TemiepaTypsl | 1 Tyka
OKpY>Kalolllen cpeJibl
15.1 Jrana3zoH uamMepeHus gaTunka -40 I'panyc
TeMIepaTypbl OKpYKarolieh cpeibl [enbc
(HYDKHSIS TPaHMIA) us
15.2 Jlnana3oH u3MepeHus AaT4nKa +60 I'panyc
TEMIIePaTypbl OKPYKAIOLIEH CPEeIb Lensc
(BepxHsisl rpaHHLA) us
15.3 Pa3pemenne naTanka TemmepaTypol 0,1 I'panyc
OKpY>Kalolllen cpeibl [enbe
us
16 BerpoeHHbIN qaTynK: gaTYMK ypoBHS myma | 1 [Tyka
16.1 Jlnana3oH u3MepeHus 1aTyuKa ypOBHA 40
1rymMa (HHKHsS rpaHuna), nba
16.2 Jlmnana3oH u3MepeHus JaTInKa YpOBHS 120
ryma (BepXHsisl TpaHuIia), nba
16.3 Paspemenue maTanka ypoBHs myma, nba 0,1
16.4 OyHKIHMOHATbHBIE BOSMOKHOCTH JaTyhKa: | Y JaT4vKa ypOBHS IIyMa MPEIyCMOTPEHO JBa PeKUMa 00paOOTKH JaHHBIX:

MEIUIEHHBIN 1 OBICTpPBIi. BBIOOp pesxuma Mpou3BOAUTCS U3 IPOTPAMMHOIO
obecrieueHus coopa M 00pabOTKU TaHHBIX
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17 Onncanue OTAENbHBIX JATYNKOB U
MYJIbTHIATYUKOB: JaTYUK BIAXKHOCTH 1 [Tyka
TTOYBHI
17.1 JlaTuuK BJIaXHOCTH OYBBI COOTBETCTBYET Ha
knaccy ycrpoiicts USB HID, mpu
MOJKIFOUYEHUN He TpeOyeT Co3MaHus U
WHCTAJUISIAA CHIeIHaIbHBIX IPaiBepOB B
orepanroHHbIX cuctemax Windows, OSx,
Android u Linux
17.2 Martepuai Kopiryca JaTdiuKa BIaKHOCTH M3TOTOBJICH U3 YJIapONPOYHOro IIaCTHKA
MTOYBBI
17.3 JlnnHa Kopryca AaT4rKa BIaKHOCTH ITOYBBI | 55 Munnu
METp
17.4 [lnpuHa KopITyca AaT4MKa BIaKHOCTH 35 Mun
TTOYBBI METp
175 BricoTa xopryca gaT4yrka BIaXKHOCTH 20 Munnn
TTOYBBI METP
17.6 PasbweM 11 monKIIFOYeHUs JaTuynKa USB (tum B)
BJIQYKHOCTH TTOYBBI
17.7 JlaTank BIa)KHOCTH TIOYBBI OITPEICIISeT Ja

KOJIMYECTBO BJIaru B ITIOYBE U
HpeO6paBOBBIBaTL B CIMHUIIbI a0COMIOTHOI

BIIa)KHOCTH

17.8 JlaTunk BIaXHOCTH TTOYBBI 000PYIOBaH Ha
WU3MEPHUTETBHBIM [IYTIOM JUIS TIOTPYXEHUS B
IOYBY

17.9 W3mMepuTenbHBIH 1IyTT HECHEMHBIH U Ha

SABJIACTCA NPOAOJIZKCHHUEM BHYTpeHHGﬁ
IIATHI JaTYMKa BJIAXKHOCTHU ITOYBEI.
BriHOCHas yacThb II1yra BeICTYIIaCT U3
KOpIiyCa Ha JUIMHY IOTPY’KCHUS B IIOYBY

17.10 Ha n3mepuTtenpHOM ITyTIe JaTIHKa Ha
BIIQKHOCTH TIOYBBI HaHECEHA HHPOPMAITHUS
0 30HE YYBCTBUTEIHLHOCTH (AaKTHBHAS 30HA)
IIyna Ha PYCCKOM SI3BIKE

17.11 Jrana3zoH u3MepeHus: JaTYMKa BIaKHOCTH 0

IIpone




HanmenoBanue (DYHKLII/IOHaJ'ILHI:Ie, TCXHUYCCKUC, KAYCCTBCHHBLIC, SKCILIYATALIMOHHBIC U JPYTHUC XAPAKTCPUCTUKHU TOBApA

TOBapa Ne n/m HaummenoBanue nmokasarens 3HayeHue MmoKas3aTens En.
U3M.
MOYBBI (HUKHSISI TPAaHUIIA) HT
17.12 Jlnana3oH u3MepeHus AaT4yuKa BIIaKHOCTU 50 IIpoue
TTOYBHI (BEPXHsIS TPAHAIIA) HT
17.13 Paspemenue naTanka BIaKHOCTU MOYBBI 0,1 [pome
HT
17.14 JlnrHa 9yBCTBUTENHHOMN YacTH (aKTHBHOM 92 Munnu
30HBI) YT JaTYAKa BIAXXHOCTH IOYBBI METp
18 OTIenbHBIN JaTYNK: TaTIHK 3ByKa 1 Iltyka
18.1 JlaTauk 3ByKa COOTBETCTBYET KIIACCY Ha

yerpoiicts USB HID, npu noxnkimodeHnn
He TpeOyeT COo3MaHMsI U HHCTAJUIALUH
CTELUANBHBIX JpaiiBEepOB B ONEPAIlIHOHHBIX
cuctemax Windows, OSx, Android u Linux

18.2 JnuHa Kopryca maT4mka 3ByKa 55 Muu
MeTp
18.3 [lInpuna KopIiTyca qaTdyuKa 3ByKa 35 Mumu
MeTp
18.4 BricoTa kopryca gaTt4nka 3ByKa 20 Munnu
METp
18.5 Pa3zpem 1St MOAKITIOYEHMS] TaTIMKA 3BYKa USB (tun B)
18.6 Jlnana3oH 3ByKOBOTO JaBJICHUS JaTYHKA -2 IMackan
3ByKa (HM)KHSS TPAaHULIA) b
18.7 JInana3oH 3ByKOBOT'O JaBJICHUS AaTUMKa +2 ITackan
3BYKa (BEpXHsisl TpaHULIA) b
18.8 Pazperienue natumka 3Byka, Mlla 1
18.9 Jlmama3oH 4acToT JaTYMKa 3ByKa (HUKHSISL 50 I'epr
TpaHuUIa)
18.10 JlranazoH 4acTOT JaT4MKa 3ByKa (BEPXHASL 8000 I'epn
TpaHMLA)
19 OTaenbHBIA JATYUK: JATIUK OKUCH 1 ITyka
yriepozaa
19.1 JlaTauk oKmcH yrieposia COOTBETCTBYET Ha

knaccy ycrporcts USB HID, npu
MOJKIIIOYEHUHU HE TpeOyeT co3aanus 1
WHCTAJUISIIIMU CTICUaTIbHBIX APaliBEpOB B
orneparnuoHHbIX cuctemax Windows, OSx,
Android u Linux

19.2 JnrHa Kopryca JaT4rKa OKHMCH yriiepoaa 55 Mumu
MeTp

19.3 [upuHa KopIyca JaTylKa OKUcH yriaepora | 35 Munnn




HanmenoBanue (DYHKLII/IOHaJ'ILHI:Ie, TCXHUYCCKUC, KAYCCTBCHHBLIC, SKCILIYATALIMOHHBIC U JPYTHUC XAPAKTCPUCTUKHU TOBApA

TOBapa Ne /i HaunmenoBanve nokasarens 3HaueHHe MoKa3aTems En.

H3M.
METP

194 BricoTa kopryca gaT4rka OKMCH yTriepoaa 20 Muu
METP

19.5 PasbeM Mg mOOKIIIOYEHUS JaTUYNKA OKHUCHU USB (tum B)

yriepona
19.6 JlaTuuk okucu yrieponaa o00opy10BaH Ha

QJICKTPOXUMHNYCCKUM CCHCOPOM
YYBCTBUTCIIBHBIM K COACPKAHUIO OKHUCHU

yriepoaa

19.7 Jlnana3oH u3aMepeHus JaTInKa OKUCH 0
yrnepozaa (HWXKHsIsI TPaHHLA), ppm

19.8 JluanazoH u3MepeHus 1aTINKa OKUCH 1000
yraepona (BepXxHss rpaHuIa), ppm

19.9 Pazperienue natumka okucu yrieponaa, ppm | 1

19.10 Bpems oTkirka curHaNa JaTYnKa OKUCH 60 CekyHn
yriiepoaa Ja

19.11 JInana3oH BIa)KHOCTH MPH U3MEPEHUU 5 IIpone
JaTYMKa OKHCH yriiepona (HUXKHSS HT
TpaHuIa)

19.12 Jlnana3oH BJIa)KHOCTH MPH U3MEPEHUHU 98 Ipore
JATYNKA OKHCH yriieposa (BepXHsis HT
TpaHuUIa)

20 OTaenbHbId MABTUAATYUK: MYJIBTUIATIHK 1 [Tyka
OIITHYECKON TJIOTHOCTU M MYTHOCTH

20.1 MyabTHIATYMK ONTUYECKON TUIOTHOCTH U Ha

MYTHOCTH COOTBETCTBYET KJIACCY
ycrpoticte USB HID, mpu mogkimroueHnn
He TpeOyeT co3MaHns U MHCTAJUIANN
CHENHUANbHBIX IPaliBEPOB B OMEPAIIHOHHBIX
cuctemax Windows, OSx, Android u Linux

20.2 Martepuan Koprryca MyJabTHAATIHKA W3TOTOBJIEH U3 YJapONpPOYHOro MIacTHKa
OIITHYECKOHN TNIOTHOCTH ¥ MYTHOCTH
20.3 JlnuHa Kopryca MyJIbTHIATINKA 70 Muu
ONTHYECKOHN IJIOTHOCTH M MYTHOCTH MeTp
20.4 [upuna koprryca MyJabTHAATIHKA 50 Muu
OIITHYECKON IJIOTHOCTHA M MYTHOCTH MeTp
20.5 BricoTa kopnyca MyIbTHIaTUHKA 22 Munnu
OIITHYECKOHN TNIOTHOCTU ¥ MYTHOCTH METp
20.6 Pazpem st mogkmoueHus MyabTuaaTanka | miniUSB (tum B)

ONTHYECKOM IJIOTHOCTH U MYTHOCTH




HaumenoBanue
TOBapa

(DYHKLII/IOHaJ'ILHI:Ie, TCXHUYCCKUC, KAYCCTBCHHBLIC, SKCILIYATALIMOHHBIC U JPYTHUC XAPAKTCPUCTUKHU TOBApA

Ne i/

HanMeHnoBaHue moka3aTens

3HaucHUE IMOKa3aTes

En.
H3M.

20.7

Nmeercs uBeTHas STUKETKA HA KOPITyCe C
YKa3aHUEM MOJIENH, CaliTa IPOU3BOIUTEIS
1 TpaaeckuM 0003HAYCHUEM
PacHoIOKEHUs UCTOUHUKA CBETA
MYJIbTUJATYMKA ONTUYECKON MIIOTHOCTU U
MYTHOCTH

Ha

20.8

KoMIieKT KroBeT JJ11 JaTYHUKOB
ONTHUYECKOU IJIOTHOCTH U MYTHOCTH

Komrn
€KT

20.9

00BbEM OHOM KIOBETHI

Munnn
JIUTP

20.10

JJIMHA ONITUYCCKOI'O IYTHU KIOBCTBI

Munnu
METP

20.11

KOJIMYECTBO KIOBET B KOMIUIEKTE JUIs
W3MEpPEHUs MyTHOCTHU

IMItyka

20.12

KIOBETBI AJIs1 U3MEPEHUS MyTHOCTH UMEIOT
YeThIPE MOTHOCTBIO IIPO3PAYHbIC TPAHU.
OpebpeHre Ha TpaHsiX KIOBET OTCYTCTBYeT.

20.13

KOJIMYCCTBO KIOBET B KOMIIJICKTC IJIs
HU3MCPCHUA ONTHYECKON IJIOTHOCTHU

[MITyka

20.14

KonnyecTBo BCTPOEHHBIX JATYUKOB B
MYJIbTUAATYNK ONTUYECKON INIOTHOCTH U
MYTHOCTHU

IMIryka

21

JlaTunky, BCTPOCHHBIE B €IUHBIN KOPITYC
MYJIbTUAATUNKA!
JATYUK-KOJIOpPUMETP TUN 1

ltyka

211

HHI/IHa BOJIHBI ICTOYHHKA CBE€TAa JATUYHUK-
KOJIOpUMETpA TUN |, HAHOMETP

630

21.2

Jnana3oH u3MepeHus: ONTUYECKOM
IJIOTHOCTH TATYUK-KOJIOpUMETpa TUl 1
(HrxHAsA Tpanuua), D

21.3

JranazoH u3MepeHus: ONTUYECKON
IJIOTHOCTH JaTYMK-KOJIOpUMETpa TUIl 1
(BepxHss rpaHuma), D

21.4

Pazperienue qaTauk-KoIopuMeTpa THI 1
MIPU U3MEPEHNUHU ONITUYECKOM MI0THOCTH, D

0,01

22

JlaTurku, BCTPOEHHBIE B €AMHBIN KOPIYC
MYJIBTHIATIHKA:
JTATYUK-KOJIIOPUMETP THH 2

[MIryka




HanmenoBanue (DYHKLII/IOHaJ'ILHI:Ie, TCXHUYCCKUC, KAYCCTBCHHBLIC, SKCILIYATALIMOHHBIC U JPYTHUC XAPAKTCPUCTUKHU TOBApA

TOBapa Ne n/m HanmeHnoBanue nmokasarens 3HayeHue MmoKas3aTens En.
U3M.
22.1 JlmHA BOTHBI HCTOYHUKA CBETA JATYHK- 525
KOJIOpUMETpa THII 2, HAHOMETP
22.2 Jlnarma3oH u3MepeHus ONTHYECKOM 0

TUIOTHOCTH JATYMK-KOJIOPUMETPA THIT 2
(avxHss Tpannna), D

22.3 Jnana3oH n3MepeHuss ONTHYECKOM 2
TUTOTHOCTH JJATYMK-KOJIOPUMETPA THIT 2
(BepxHas rpanuna), D

22.4 Pasperienne qaTunK-KOJIOPUMETPa THIT 2 0,01
MPU U3MEPEHUU ONTUYECKON TIOTHOCTH, D
23 JlaTunku, BCTPOEHHBIE B €AMHBII KOPITYC 1 Tyxa
MYJIbTHAATUNKA:
laTynk-KOJMIOpUMETp THII 3
23.1 JlTMHa BOJTHBI HCTOYHHMKA CBETA TaTUHK- 470
KOJIOPUMETPA TUTI 3, HAHOMET]
23.2 Jlnama3oH u3MepeHus ONTHYECKOM 0

IJIOTHOCTH JATYMK-KOJIOPUMETPa THUH 3
(avokHss Tpanmna), D

23.3 JluanazoH u3MepeHus: ONTHYECKOM 2
TUIOTHOCTH JaTYHK-KOJIOpUMETpa THII 3
(Bepxuss rpaHuma), D

23.4 Paspemenue maTank-KonopuMeTpa THI 3 0,01
IPY U3MEPEHUH ONTHYECKOH MIIOTHOCTH, D

24 JlaTunku, BCTpOEHHBIE B €AMHBII KOPITYC 1 [HTtyxa
MyJIbTUAATYMKA: JlaTYMK MyTHOCTH
KHJIKOCTH

24.1 Jnana3oH u3MepeHus AaTIYMKa MyTHOCTH 0
KUAKOCTH (HYKHsSA rpannma), NTU

24.2 Jnana3oH u3MepeHus JaTInKa MyTHOCTH 200
JKUIKOCTH (BepxHsig rpannna), NTU

24.3 Pa3pemienune naTunka MyTHOCTH KHUJKOCTH, | 1
NTU

24.4 JlmrHa BOTHBI HCTOYHMKA CBETA JATYMKA 940
MYTHOCTH JKUJIKOCTH, HAHOMETP

24.5 JlaT4rK MyTHOCTH JKUJKOCTH SIBISIETCS Ha

HedenomerpudeckuM. McTounuk n
MPUEMHUK CBETA PACIIOIIOKEHBI ITOJT YTIIOM
90 rpagycoB




HaumenoBanue
TOBapa

(DYHKLII/IOHaJ'ILHI:Ie, TCXHUYCCKUC, KAYCCTBCHHBLIC, SKCILIYATALIMOHHBIC U JPYTHUC XAPAKTCPUCTUKHU TOBApA

Ne i/

HanMeHnoBaHue moka3aTens

3HaucHUE IMOKa3aTes

En.
H3M.

25

[Iporpammuoe obecnieuenne (I10) tum 1:
[Iporpammuoe obecrieucHuE HAXOAUTCS B
«EnMHOM peecTpe pOCCUHUCKUX MPOrpamMm
JUTSL DIEKTPOHHBIX BBEIYMCIIATENBHBIX
MalIvH 1 633 TaHHBIX»

Ha

25.1

JlocTymHO 111 OnlepaIriiOHHBIX CHCTEM:

Windows, OSx, Android, Linux DEB, Linux RPM

25.2

DyHKIMOHUPOBAHHE HA PYCCKOM SI3bIKE

Ja

25.3

I10O siBnsteTcst eIMHBIM JIJIS BCEX
0eCIpOBOIHBIX MYJIBTHIATYNKOB U
OTJICJIbHBIX TaTUYMKOB. Bce maHHbIe ¢
MOJIKJIFOYCHHBIX OECITPOBOIHBIX
MYJIBTUIATIAKOB M OTICIBHBIX TATIHKOB
OTOOPaXKAIOTCS B IIPOTPaMMHOM
obOecITeueHUH OJTHOBPEMEHHO B PEKUME
pearbHOr0 BpeMEHH!

Ja

25.4

dyHKIMOHAJ OBICTPOrO 3amycKa (3amycK
WU3MEpEHHUH OAKIIOYEHHBIX JaTYMKOB 03
JIOTIOJIHUTENIbHBIX HACTPOEK).

Ha

255

ABTOMaTHYECKOE OIpeeIeHNe
noAkouYeHHbIX 10 USB Kk koMmnbroTepy,
IUTAHIIETY, JATYMKOB U MYJIbTHIATIMKOB U
0TOoOpaKeHHE CITUCKA MOIKITIOY HHBIX
JATYHKOB

Ha

25.6

DyHKIMOHAT BBIOOPA TATUHUKOB JUTS
HU3MEPEHUS — BO3MOKHOCTb CKPBITh
MOJKJIIOUEHHBIE TaTYNKHU, KOTOpPhIE HE
TpeOYIOTCS B PEKUME H3MEPEHHS

Ha

25.7

WuTepdeiic moaKIIOYeHHS JaATYHKOB 110
nporokoiy Bluetooth umeer pynkumonan
MOWCKA JOCTYMHBIX BKIFOUEHHBIX
YCTPOHCTB, OTOOpaKeHHE CIIUCKA
JOCTYITHBIX YCTPOUCTB, QYHKIIMOHAT
MOJIKITIOYECHNU ST HAWJICHHBIX M JOCTYITHBIX
YCTPOHCTB, OTOOpa)KEHHE CITUCKA
HOJAKITIOYSHHBIX YCTPOMCTB, QyHKIIMOHAT
OTKJIFOUEHHsI MOJKITIOUCHHBIX K POrpamMme




HaumenoBanue
TOBapa

(DYHKLII/IOHaJ'ILHI:Ie, TCXHUYCCKUC, KAYCCTBCHHBLIC, SKCILIYATALIMOHHBIC U JPYTHUC XAPAKTCPUCTUKHU TOBApA

Ne i/

HanMeHnoBaHue moka3aTens

3HaucHUE IMOKa3aTes

En.
H3M.

YCTPOKCTB, PYHKIIOHAT QUIBTPALNH TIO
CepUITHOMY HOMEpY, Ha3BaHUIO HalJICHHBIX
YCTPOUCTB, (QyHKIIMOHAT COPTHPOBKH
HalJIEHHBIX YCTPOUCTB M0 CEPUHHOMY
HOMepY, Ha3BaHUIO, YPOBHIO CHTHAJA,
CTaTycCy.

25.8

I1O umeer GpyHKIIMOHAT SKpaHa
yrnpasnenus. Ha qannom skpane 110
TTOKa3bIBAIOT BCE MOIKIIOUCHHBIC JATIUKH
u ycrporicta. Ecnu yctpoiicTBo
(MynBTHIATINK) COAEPKUT HECKOIBKO
JTATYNKOB, TO BCE JATYMKH, BXOJIAIINE B €r0
COCTaB CTPYIITUPOBAHBI K TAHHOMY
ycTpoucTBy. Takxe Ha 3TOM IKpaHe
MPEeIyCMOTPEH TMOJHBIN CITUCOK BCEX
JIATYNKOB, BXOSIINX BO BCE
noakimoueHnbie kK [10 yerpoiictBa. C
JTAHHOTO 3KpaHa IpeayCMOTpeHa
BO3MOYKHOCTB 3aITyCKa: KalInOPOBKH,
JleTanbHOM HACTPOMKH AaTUMKA,
CUHMTHIBAHUE JJAHHBIX JIOTHPOBAHUS,
aKTUBAaIIUs/JICAKTUBAIIHS JATYUKOB.

Ha

25.9

1O npu pabote ¢ 6eCrIPOBOIHBIMU
MyJIbTUAAaTYUKAMU 0To6pa>1<aeT IIOKa3aHuA
BCEX BCTPOCHHBIX B MYJIbTUIATIUK
JIATYNKOB OJIHOBPEMEHHO B PEIKMME
pEaNbHOrO BPEMEHHU

Ha

25.10

I1O umeer GpyHKIMOHA A1 PaOOTHI C
JAHHBIMH, TIOTy4YeHHBIMU B @aBTOHOMHOM
pexxnme coopa (PexKUM JTOTUPOBAHHMS).
JlaHHbBIE, MTONYYCHHBIC B PEIKUME
JIOTUPOBAHUS JOCTYITHBI JUIS 3aTPy3KHU W3
NaMATH MYJIBTHIATYNKA B TAOJIMYIHOM BUIE
1 0T0OpaXkaroTcsi Ha rpaduke

Ha

25.11

@DyYHKIMOHAI IE€TaIbHOW HACTPOUKH
JaTYUKA:

* Undpopmanus o natunke (Ha3HauCHHE, TUANIA30H U3MEPEHUs, pa3pelleHue

JaT4nKa)

* AKTHBHOCTb JaT4MKa (JIOCTYITHOCTh B pEXKUME U3MEPEHU)
* Hacrpoiika meproaa onpoca (4acToty u3MepeHuil)
* Hactpoiika BUIuMOro HHTepBajia U3MepEeHNi Ha TpadKe I TaTINKa

* Bo10op equHUI] H3MEpeHHs




HaumenoBanue
TOBapa

(DYHKLII/IOHaJ'ILHI:Ie, TCXHUYCCKUC, KAYCCTBCHHBLIC, SKCILIYATALIMOHHBIC U JPYTHUC XAPAKTCPUCTUKHU TOBApA

Ne n/m HaummenoBanue nmokasarens 3HayeHue MmoKas3aTens En.
U3M.
* Hacrpoiika nBeta TMHUY ¥ BENWYUHY JIMHUK Ha rpaduKe s TaTIuKa
* Hacrpoiika 1Beta v BenmU4MHY TOUEK Ha rpaduKe s JaTIuKa
* [Iepexox B peskuM KaJMOPOBKH JaTIMKa
* Bei6op nmnanasona gatamka (U1 TeX JaTYUKOB, B KOTOPBIX
IPEeIyCMOTPEHBI PA3INYHbIC THANIa30HbI H3MEPEHUIT)
* [Ipu HacTpoiike 1000r0 U3 JATYMKOB Ha SKpaHE YIPABICHUS,
MPeyCMOTPEHO OTOOpakeHHE ISl BCeX JaTYMKOB HACTPauBaeMOTro
napamerpa (eJHHUIA H3MEPEHHs, YaCTOTa U3MEPEHHS, BUINMBIH HHTEPBAJ,
JIaIa3oH, HacTpolka Bujaa rpaduka (JIMHHUS U TOYKH)
25.12 B I1O npeaycmorper (yHKIIHOHAT Ja
KaJIMOPOBKH AaTINKOB. DyHKIIMOHAI
KaJIMOPOBKH 3AIIUIIECH HaposieM, KOTOPBIN
yKa3aH B HHCTPYKIHMHU K IUPPOBOH
nabopaTopuu
25.13 OyHKIIMOHAT KAJIMOPOBKH JOCTYIeH Kak u3 | Jla
9KpaHa yIpaBIICHHS, TAK U U3 dKpaHa
JIeTaJIbHOM HaCTPONKH JaTUMKa
25.14 WnTepdeiic kannOpoBKU 1aTYnKa: * Br10bop konmuecTBa 3TanoB (I1aroB), 10 KOTOPBIM IMPOU3BOIUTCS
KamnOpoBKa
* BBOz 3HAUEHMI U151 KaXKAOT0 dTana KaniOpOBKH U CBEPKa C TEKYIIUMHU
MOKa3aHUSIMH
* Pacuer HOBOro 3HaUeHHS IO OKOHYAHHUU KAJIMOPOBKHU H €ro OTOOpaKeHHE
JUISL TIPUHSITUS PEIICHHS TIOJIb30BaTeNIeM O COXPAaHEHHUH, OTMEHE BBEACHHBIX
UM 3Ha4CHHAN
» CoxpaHeHHe pe3yJIbTaTOB KAIMOPOBKH MOIB30BATEIS
» OyHKIMOHAT cOpoca KAIMOPOBKH K 3aBOACKUM HaCTPOWKaM
* OToOpaskeHre HOBOT'O U CTAPOro TPeHAa KaIuOpOBKY Ha OHOM rpaduke
25.15 Bo3MoxxHOCTE cO31aHUS CBA30K JaTYMKOB U | [la
BO3MOXKHOCTB YAaJICHUs JII000H 13
CO3JIAaHHBIX CBSI30K
25.16 KomnyecTBo CBSA30K HaTYMKOB, KOTOPOE 10 HTyxa
MOHO co31aThb B I[10
25.17 HacTtpolixka cBA3KM AaTYMKOB UMEET * Bo10op naTunKoB, BXOASAIIMX B CBSI3KY JaTUYHKOB
cleayromui QyHKIHOHAT: * BBoz Ha3BaHUs 1715 CBA3KH JaTYUKOB
* BBIBO/ 3aBHCUMOCTH OJJHOTO MTOKA3aHMS AATYUKA OT MMOKa3aHUsI JPYroro
JaTYNKa
* ['paduik cBS3KM AaTYNKOB MMEET BO3MOXKHOCTh CO3/1aBaTh HECKOIbKO
KA 10 ocu Y sl IPUBSI3KH K HUM Pa3JIMuHBIX TOKa3aHUS
25.18 I10 umeer ¢pyHKIMOHAI HACTPOEK PabOTHI Ha

POrpaMMBbl
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3HaucHUE IMOKa3aTes
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25.19

@YHKIIMOHAJI HACTPOEK:

* Hacrpolika npoaoKUTEIbHOCTH SKCIIEPUMEHTA

* Hacrpoiixy hopmara Taiimepa (ceKyHI0MEp — 0TOOpakaeTcsi KOJTHYECTBO
CEeKyH/1 1 MUJUTUCEKYH/]I IPOLIESIINX C MOMEHTA 3aIlycKa W3MEPEHHMH, 4achl
— Taiimep oToOpakaeTcs B popMaTe NIEKTPOHHBIX YaCOB, [TOKA3bIBAs
KOJIMYECTBO MUHYT MPOLIEIIINX C MOMEHTA 3aIlyCKa 3KCIIEPUMEHTa 10
¢dopmary: 1. «MM:CCx», rae MM — 310 MunyTHI, @ CC — ceKyHIpl, 2.
«H9:MM», rae U4 — 310 yacel, a MM — 3TO MUHYTBI

* Hacrpoiika Buaa rpaduka mo yMom4aHuIo (JIMHUS, TUHUS C TOYKAMH,
BPYYHYIO — MHIWBHUAyaJbHAs HACTPOHKA B KaX/IOM JaTUUKE OTJEIBHO)

* Br16op Tembl oopMITEHHUS] TPOTPaMMBI — CBETJIas, TEMHAs

25.20

@DYHKIMOHAJ YKpaHa U3MEPEHUM B pexKUME
cOopa JaHHBIX:

* Jlns KaKAOro aTyvKa MpeyCMOTPEH CBOH rpaduk, B TOM YUCIE VIS
JaTYMKOB ITOAKIIOUYEHHBIX K CBSI3KE AaTYMKOB. OOecreueHo nepeKIoyeHue
MEXAY rpad)ukaMy TaTYMKOB B PEKUME PeaIbHOTO BpeMEHH, 0e3
MPUOCTaHOBKH paboThl mporpaMmel. * [IpexycMoTper Guibtp co
CIIEIYIOIIUMH PEKUMAMHU OTOOPasKEHHS: TONBKO IATYUKH, TOIBKO CBSI3KU
JATYMKOB, Bce CBSI3KH U AaT4uKu. * [10 obecrieynBaeT aBTOMaTHYECKOE
oripenielieHre HauMEeHOBaHUS, SIHHIL U TIPE/IETIOB U3MEPEHUS
HOAKJIIOYEHHBIX JaTYNKOB, OTOOpaskeHHE TaliMepa pabOoThI IIPOrpaMMBbl B
PEXMME PeaIbHOI0 BPEMEHH OJJTHOBPEMEHHO C IIOKA3aHUSIMU JaTIUKOB,
BO3MO)KHOCTH KPATKOCPOUHON IPUOCTAHOBKH NMPOrPaMMBI U TIOCIEYIOLIee
B0300HOBIIEHHE Pa0OTHI 0€3 OTEpH MOTYYEHHBIX JaHHBIX, IPOCMOTP
JIAHHBIX Ha TpaduKe 3a BECh NIEPUOJ UBMEPCHHI, 0TOOPaXKCHUE TaOJIUIIbI
nokazanuii B mporpamme. * [10 obecrieunBaet BHITpy3Ky TaOIHIIBI C
MOJTy4YeHHBIMU JaHHBIMU B popMat TabiuuHoro penakropa. ¢ I[10 B pexume
cOopa umeeT PyHKITMOHAI TTOJTyaBTOMATHIECKON KaTMOPOBKH ITOKa3aHUH
natyukoB. * I1O He nMeeT orpaHNYEHHUH Ha KOJIMYECTBO MOIKIIF0YaEMbIX
JatyrkoB. KonndyecTBO OJHOBPEMEHHO ONpaIliBAEMbIX JaTYHKOB
BBIOMpAeTCsl aBTOMAaTHUECKH, COrIACHO MTPOonycKHOH criocobHoctu USB
xocta u Bluetooth xanana.

25.21

dyHKIMOHAT 10 paboTe ¢ rpaduKaMu B
pexxuMe coopa TaHHBIX:

* Bo3MOXHOCTB TIepeMenieH s 1o rpaduKy 10 Pa3IHYHBIM OCIM
KOOpAUHAT

* M3MensaTs MacmTab rpaduka OMHOBPEMEHHO 110 IBYM OCSIM

* M3mensaTs MacmTab rpaduka mo ao00i ocH OTACIEHO

* MI3MeHATh pexuM 0TOOpaskeHus rpaduka (BpydHYIO, IUHUS, JIMHAS C
Toukoit). [Ipu BeIOOpE BapuaHTa «BpYUHYI0» HaCTPOHKHU TpaduKoB OyIyT
WHIWBUAYaJIbHBIE ISl K&KAOT0 TaT4hKa

» Copoc macmTaba rpapuka

* OToOpaskeHre MapKepoB I TOYEK 3HaYeHUH rpaduKa 1o AByM OCsIM Ha
KOTOpbIC HABEJICH Kypcop

* YBennueHue Macmrada BEIOpaHHOM KypcopoM obiractu rpaduka
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I'paduk naTturka B pexkxume cOOpa JaHHBIX ABTOMATUYECKU BBIOHpAcT
BUJIMMBIN IMAa30H 110 OCH 3HAYCHHI JJIS1 OTOOpasKeHHsI BCEX TOUECK
rpaduka. Taxke nmpeycMoTpeH QYHKIIMOHAT YCTAHOBJICHUS BUJAUMOTO
JIANa3oHa Mo OCH 3HAYCHU I BPYYHYIO U (PUKCAIIUU 3TOr0 THAMa30Ha
(OTKIJIIOYCHHE aBTOMATHYECKOT'O OMPEACICHUS BUIMMOrO IMana3oHa)
26 [Tporpammuoe obecnieuenue (I10) tum 2:
[IporpammHoOe obecrieueHre HaXOAUTCS B Ha
«EnmuHOM peectpe pocCHICKHX IporpamMm
JUTSL STIEKTPOHHBIX BBIYMCIUTEIBHBIX
MaIvH 1 0a3 JTaHHBIX»
26.1 COBMECTHUMOCTD C ONepaliMOHHBIMU Windows 10; RedOS; Astra Linux; Alt Linux
CHCTEMaMHU:
26.2 [Ipemnaznavyeno mig nposenenus yaeOusx | Ha
HCCIICIOBATEILCKUX TTPOCKTOB,
MPAKTHKYMOB, J1a00paTOPHBIX U
JIEMOHCTPAIIMOHHBIX SKCIIEPUMEHTOB
26.3 QDYHKIIMOHHPOBAHKE HA PYCCKOM SI3BIKE Ja
26.4 SBnseTcss MEKIANPEAMETHBIM Ja
26.5 ObecrieunBaeT BO3MOXKHOCTh TIOJIICPKKH Jla
y4eOHOro Ipoiiecca B paMKax
TPaAULUOHHBIX (popM 0OyUEHHS U IEPEXOA
K COBpEMEHHBIM ()OpMaM OpraHu3aliH
ydebHOro Imporecca
26.6 [IpenocrasisieT cnenyronpe BOSMOXKHOCTH | - [IpocMaTpuBaTh CITUCOK CYIIECTBYIOIINX UCCIEIOBAHUH C yKa3aHHBIMU

TIpH MTPOBEICHUH UCCIIENOBaHUH (yueOHBIX
HCCIIEIOBATENBCKUAX MTPOEKTOB,
MPaKTHKYMOB, J1a00paTOPHBIX U
JIEMOHCTPAIMOHHBIX SKCIIEPUMEHTOB):
49acTh 1

HOJISIMH: TEMaTHKa NCCIIeJOBaHNs, HA3BaHNE UCCIIEI0BAHUS, 1aTa
MCCIIE/IOBAHYS, aBTOP UCCIIEIOBAHMUS, CTaTYC UCCIIEOBAHUS

- CopTupoBaTh CIHCOK CYIIECTBYIOMINX MCCIICAOBAHUH MO CICAYIOIHM
NOJISIM: TeMaTHKa, Ha3BaHHE, aTa, aBToOp, CTaTyC

- OGecnieunBaTh MOATAITHOE BBHIIOIHEHHE UCCIIEI0BATENLCKON paboThI, B
COOTBETCTBHH CO CIeIyIolell CTPYKTYpOl pas/ielioB: OlUCaHHUE,
MPOBEJICHHE, aHAJIN3, IIPOCMOT]

- B pa3nerne onmcanus 1o Mccie10BaHUIO MTOT30BATEh HMEET

BO3MOXHOCTb paGOTaTB (¢{0) CJIC,Z[YIOHleﬁ HH(i)OpMaHHCﬁ IO UCCJICTOBAHUIO!

Ha3BaHUEC, OIIMCAHUC, LICJIN, THITIOTC3bI
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- B paznene npoBeneHus ncciea0BaHMs MOIB30BATEIb HMEET
BO3MOXHOCTbH pa6OTaTL C YHCJICHHBIMU JaHHBIMHU B TaOJIUYHOM BUJIC U B
BHje rpadrka, MOCTPOSHHOTIO Ha TAOIWYHBIX TAHHBIX, TPEOCTaBICHA
BO3MOYXHOCTH OBICTPOH HaBUTAIMH CPeId T'padKOB M TaOIHIT

- B pa3nene ananuza moip30BaTeb UMEET BOSMOXKHOCTD
MPOaHAIM3UPOBATH TIOIYYEHHBIE Pe3yIbTaThl, OLICHUTh OJATBEPKICHUE
THUIIOTE3, CACIaTh BBIBOJbBI

- B pazgene npocmoTpa mosie30BaTento JOCTYIHA BCsl HHGOPMAIIUS 110
UccIeJ0BaHuI0, opopMIIeHHAs B BHJIC HAYYHOU paOOTHI: Ha3BaHUE, aBTOD,
OTIFICaHMeE, IETH (C OTMETKOHW O JOCTH)KCHUH/HE TOCTIKCHIH ), THITOTE3HI (C
OTMETKOH O TOCTIKEHHUH/HE JOCTHKEHUH ), TOTyIeHHBIE TaHHBIE 0
WCCIIEIOBAHUIO U BHIBOJIBI

- [IpenocraBneHa BO3MOXKHOCTD HATIISITHOIO CPABHUTEIEHOTO aHAJIHN3a C
MTOMOIIBI0 OTOOpaKEeHUS TPa(UKOB B IBYX-KOJIOHOYHOM PEIKUME

- Co3gaHue HOBOT'O UCCIIEAOBAHMS C BO3MOXHOCTBIO 10OaBIeHNUS
TEKCTOBOI'O OIMCAHUS TIOJICH: Ha3BaHUE, OMMCAHUE, IS, THITOTE3bI,
TUTAHOBBIA X0/ paboThI

- Co3ganue TabuIl as coopa/oTodpakKeHNs TaHHBIX HCCICTOBAHMSI

- Coz/taHue TeKCTOBBIX KOMMEHTAPHH B TAOIUIIAX TAaHHBIX

- BoaM0OXHOCTH 100aBIIATH B TAOMUITY JaHHBIX THIT ITOJIS JIJIS
n300pakeHU

- Coznanue rpaMKOB-UILTIOCTPAIUi TaHHBIX, IPEJICTABICHHBIX B
TaOJIUYHOM BUJIE

- [ToctpoeHue rpaduka myTeM nepeTacKuBaHUs JaHHBIX U3 TaOJIHIL
MmeromoM «drag-and-drop» (3axBar - mepeMeIneHue - OTITYCKaHKeE)

- Hactpoiika qaHHBIX, 0TOOpakaeMbIX Ha rpaduke depes TuaaoroBoe
OKHO, BBIOMpAs TaHHBIE OJTHOW, HECKOIBKUX TAOIHUI] JaHHBIX

26.6.1

[IpenocraBiser cieqyromme BO3SMOXKHOCTH
TIpU MPOBEICHUY UCCIIETOBaHUH (yU4eOHBIX
HCCIICIOBATENBCKUX MTPOCKTOB,
MPaKTHKYMOB, JIAOOPATOPHBIX U
JIEMOHCTPAITHOHHBIX YKCIIEPUMEHTOB):
4acTh 2

- Yanenue nanHeIX ¢ rpaduka, 1000i Tabauubl, rpaduka

- Beibop uBera rpaduka B useroBoi Mmogenn RGB

- YcraHoBKa torapu(yMUUECKOro mpeodpa3zoBaHus ISl IPeACTaBICHHS
JTAHHBIX 10 OJIHOM U3 OCEH KOOPAMHAT, II0 00CUM OJHOBPEMEHHO

- Br16op oToOpaxkeHns JaHHBIX HA Tpa(UKe B BUIE TOUEK, THHUM,
CTOI0I[0B, MX COUETaHUMI

- Hacrpoiika oToOpaxeHUsT HECKOIBKUX H3MEPCHUH Ha OMHOM Tpaduke
- Co3gaHue HECKONbKO rpa)KoB

- Co3gaHue HEeCKONBKUX LIKaJI AJIsl OAHOr0 TpaduKa ¢ Lenblo
COIIOCTaBJICHUS TAHHBIX ONPEAEICHHON BEINYNHBI, U3MEPEHHOH B
Pa3NUYHBIX EIMHHUIAX

- Coz/taHue TEKCTOBBIX KOMMEHTApHIl C BO3MOYKHOCTBIO BCTaBKH
CIELUAJIbHBIX CHMBOJIOB, BEPXHUX M HIDKHUX MHJIEKCOB, WLTIOCTPALIUI
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- BcraBka B TeKCTOBBIN KOMMEHTapuil POpMYIT ¢ TOMOLIBIO IPadHIECKOro
penakropa Ghopmyi

- PemakTop ¢opMyIt mo3BoIs€T COCTaBUTH (POPMYITY H OTOOPA3UTh e

- Hcmonp30BaHMe BCTPOSHHOT'O BU3YAIBHOTO PEIAKTOpa Ui pabOoTHI ¢
TEKCTOBBIMU KOMMEHTAPUSIMHU

- Hcnonp30BaHUE BCTPOSHHOT'O BU3YAIBHOTO PEIAKTOPa il PabOTHI C
M300paKEHUEM B TEKCTOBBIX KOMMEHTAPHAX

- lobaBieHME B MCCIIEI0BaHNE HILTIOCTPAIIMH TIPH ITOMOIIY CIIEIIHATIBLHOTO
WHCTPYMEHTA PHCOBAHHS

- smepenne 00BEKTOB Ha WILTIOCTPALIAAX

- M3aMenenune mopsiaka oTo0paskeHus rpa(KoB, TAOIHI] B TEKCTOBBIX
KOMMEHTapHEB

- CkppiTHE 0TOOpaXkaeMoii / 0ToOpakeHUe CKPHITOH TabauIpbl, rpaduka,
TEKCTOBOI'0 KOMMEHTAPHUS

- CoxpaHeHHE TEKYILEro COCTOSHUS HCCIIEIOBAaHM BO BpeMsl paOOTHI HaJ
HUM

- PacnieuarbiBanue ucciieioBaHus

- Coxpanenue uccnegoBanus B hopmare pdf

- CoxpaHeHue uccieoBaHus B (hopMaTe JOCTYITHOM TS TIepEeHOCa
pabotsl B mpyryto koo 110

- [lepexmouenne MeXny OTKPBITBIMU IS IPOCMOTpPa U paboTHI
UCCIIeJOBAHUSIMH

- Unentudukanus mons3oBatens, paboTalomero B CHCTEME,
ABTOMAaTHYECKOE YKa3bIBAaHUE aBTOPCTBA pabOTHI

- Bo3M0OXHOCTh TPOCMOTPETH B MPOAYKTE 00yUaroIue KypChl Mo
CIIeMyIoNeMy TepedHio GyHKITHOHANIA: 0030p HHTepdeiica, HCCaeTOBaHMS
Y aBTOPU3AIIHSL.

CopepKUT CIeAyIONIyo CIIPaBOYHYI0 HHPOPMAIIHIO:

- Enununue uzmepenus cucteM CU, CI'C, TpaAUIIMOHHBIX CUCTEM MEP

- OyHIaMEHTAITLHBIC TTOCTOSIHHBIC

- KpaTnsle u foipHble mpucTaBku cuctemsl CU

26.7

CpoK AeHCTBUS JINIICH3UU

OeccpodHas

27

CripaBOYHO-METOAMYECKHE MaTEPHAITBI:

1

Komrn
€KT

27.1

Ha3nauenue cnpaBoYHO-METOIMYECKUX
MaTepHaioB

COJIepPIKaT OMKCaHUe PabOT, KOTOPhIE MOXKHO ITPOBECTH C HCIONb30BAHHEM
1 poBoii 1adopaToOpuu

271.2

KOJIMYECTBO pa60T 110 ODKOJIOTNH

20

[MItyka

27.3

CocTtaB KaxJ0i 1a00paTOPHOI paOOTHI:

- TEOPETHUYCCKUE CBEICHUS;
- TIOAPOOHBIN CIIeHAPHH TTpH padoTe ¢ udpoBoi JabopaTOpHEH;
- TTOCJIE/IOBATENBHBIN AJITOPUTM MO 00PaOOTKE MONYUCHHBIX JAHHBIX;
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- IepeueHb KOHTPOJIBHBIX BOITPOCOB ISl 3aKPETICHUS TIONTY4EHHBIX
3HAHUM;
- [I€YATHBII BUJ B IIBETHOM HCIIOJHEHUH.
28 Akceccyapsl: 1 Komrmn
eKT
28.1 Coenunurensuslii USB kabenb 2 Tyka
28.2 JutnHa coenuuuTenpHOro USB kabens 180 CanT
MeTp
28.3 3apsigHOE ycTpoiicTBO ¢ kabemem mini-USB | 1 Tyxa
U1l 0€CIPOBOAHBIX MYJIBTHIATYMKOB
28.4 USB Apanrep Bluetooth 4.1 Low Energy 1 [HTyxa
HMMEIOLIUNA BCTPOEHHBIA CBETOAM OAHBIN
WH/INKATOP, KOTOPBIH 3aropaercsi BO BpeMst
paboTHI aanrepa
28.5 Hannune USB ¢uemr nakonures ¢ Ja
3allMCaHHBIM IIPOrPAMMHBIM O0€CIIedyEeHIEM
1M poBoii 1ad0opaTOpHH
28.6 CreprkeHb 151 3aKpenyIeHHs] B IITaTHBE 1 [Tyka
28.7 JUaMeTp CTEPKHS 6 Munnu
METp
28.8 JUTHHA CTEP>KHS 100 Munnn
MeTp
28.9 pe3bla cTepKHs M4
28.10 Keiic (ynakoBka) [y XpaHEeHHS U 1 [HTyxa
TPaHCIIOPTHPOBKH
28.11 [Macnopra i MyabTHAATINKA U 1 ITyka
OTJETbHBIX JATYUKOB
28.12 Kpatkoe pykoBOICTBO B IBETHOM 1 Tyxa
WCIIOJHEHUH TI0 paboTe ¢ nudpoBoit
nabopaTopueit
29 JlononHuTenbHbIE MAaTEPUATIB - PyccKOS3BIUHBIN CalT TONJEPIKKY;

- Busieoponuku Ha caiiTe MpOM3BOIUTENS

[IOKYMEHT NMOZAMNWCAH 3MEKTPOHHOW NOANMUCHIO

MYHULUUNAJIbHOE BIO)KETHOE OBLLIEOBPA3OBATEJIbHOE
YYPEXXAEHUE "BOKCUTOIOPCKASl CPEAIHSIS1 OBLLLEOBPA3OBATEJIbHAS
LLIKOJIA N2 3", CepsikoBa Jlio60Bb HukonaesHa, AvpekTop
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