MarepuanpHo-TeXHIUUECKas 0aza

Jlnst cozmaHust HeHTpa 00pa30BaHUs €CTECTBEHHOHAYYHOM U TEXHOJIOTHYECKOi HanpaBieHHocTel «Touka pocta» B MOY «berynunkas COLL»
OTPEMOHTHPOBAHBI U MEPEOOOPYI0BaHBl KAOMHET — (PU3UKO-TEXHOJIOTHYECKas JJabopaTopusi, KaOMHET — OMOJIOTHYecKas JJabopaTopusi U1 KaOMHET —

XUMHYecKas 1adopaTopusi.
M®YV (mpuntep, ckaHep, konup) — 1 en.;
Hoyt6yk-3 en.;
udposas 1abopaTopus Mo OMoaoruu (yueHu4eckas);
udposas nadoparopust o ¢pusuke (yueHHUIECKas);
Ludposas 1abopaTopus Mo XuMuH (yueHUIECKast);

Hudposas 1abopaTopus mo Gu3noaoruu (mpoduiIbHbIN YPOBEHb);

Ludposast 1ad0paTopust M0 FIKOJIOTHH.

byropckas
[[anuHa
BaCM” be B H ag;gi%ﬁder Bepcusa: 10.1.4

[MopnucaH: Byropckas
"annHa BacunbeBHa
OcHoBaHue: A asnstocb
aBTOPOM 3TOro AOKyMeHTa
Jata: 2024.08.14 16:07:

Caenennst 0 pyHKIHOHAIbHBIX, TEXHHYECKHX H KA4eCTBEHHBIX XapPaKTePUCTHKAX (IKCIUTYaTAIIHOHHBIX
T — HanmeHoBaHme Kon OKILI2/ XapaKTepUCTHKAX) TOBapa
KTPY HaumeHnoBanue En. u3m. CootBercTBHE
Ne n/m 3HayeHHe XapaKTepPUCTHKHU
XapaKTePHCTHKH XapaKTePUCTHKH +-
1 Ludposas 32.99.53.130/ XapakTepucTHKH no
J1aGopaTopusi 1o 32.99.53.130 - KTPY:
¢pusuxe 00000047 1 IpeamerHas 061acTh Dusuka
(yueHnueckas) JonosiHUuTEIbHBbIE
(Habop o XapaKTepuCTHKH: *
3aKpCILICHUIO 2 Tun nons3osarens Obyuaromuiics
H3y4acMBIX TEM II0 3 Tun nepemaun moKa3zaHUH [Ipsamoe noaxioYeHue K
HPEAMETHBIM JTaTYHKOB YCTpOKICTBY
0071aCTAM OCHOBHOTO 4 JlomoJHUTENBHbIC - USB ocumsmiorpad
obiriero obpasoBarHs) Marepuasbl B KOMILICKTE - KoHerpykrop mist
IIPOBEICHHUS SKCIIEPUMEHTOB
- 3apsiiHOE YCTPOHCTBO C
kabenem miniusb
- Kabems USB
COEIMHUTENbHBIN
- [IporpamMmuOe obecnieueHme
- PykoBoacTBo 1o
9KCILTyaTaluH
- CripaBOYHO - METOANYCCKUE
MaTepHabl
- YnakoBka
5 BecnpoBoaHoii 1 Iliryxa
MYJbTHIATYHK N0 PU3NKe
51 CocraB  BCTpPOEHHEIX B - JlaTumk TeMnepaTypsl
KOpIIyC MyJIbTHIaTINKA HCCIIEAYEeMOH Cpesbl
HN3MEPUTEIbHBIX 1aTIHKOB - JlaTumk maBieHUS
- JlaTulK MarHUTHOTO TTOJIS
- JlaT4MK 371eKTpUUECKOro
HaNpsUKSHUS




- JlaTumK CHIIBI TOKA
- JlaTunk akcenepomerp
(1 poBoOii AATINK YCKOPEHUS U
YIJIOBOH CKOPOCTH)
5.2 Bo3moxHoCcTh OJIHOBPEMEHHOE U3MEpEHUe
MYJIBTHIATINKA BCEX MapaMeTPOB, UCXOS U3
COCTaBa MyJIbTHAATUHKA
53 Pexum paboThI Pabora MynpTHIAaTUNKA B
MYNbTHIATYHKA: pexuMe coopa U nepenadu
JTAHHBIX
54 KoncrpykTrBHOE KoMOuHrpoBaHHOCTH
HCTIOJTHCHUS MYJIBTHIATINKA 32 CUET
MYJIBTHIATINKA BO3MO>KHOCTH KaK COBMECTHOTO
HCTIONIB30BaHUS IIEKTPOHHOTO
6J10Ka MyJIBTHAATINKA C
0ecpoBOAHBIM MOAYJIEM
COMNPSDKEHUS, TaK U
pa3eIbHOT0, HE3aBUCUMOTO.
55 Paspannocts BCTPOECHHOTO
12 Bur
AITI mynpTHAATYHKA
56 Wnrepoeiic paspema (tuml) Ha
KOpITyCe 3JEKTPOHHOro Ooka
MYNbTHIATYUKA JUIT TPSIMOTO USB (tun C)
MOJKIIOUEHUs] K KOMIIBIOTEPY
(He BXOISIIEMY B KOMIIJIEKT
OCTaBKH)
5.7 KomMMyHUKalMOHHBI ~ pazbeM
(THm2), Ha KopIryce
JJIEKTPOHHOTO O1oka
MYNbTHIATYUKA JUIst 1 [liryxa
MOAKIIOUEHUsT K MOJYIIO
CONPSDKEHHS € JaTYUKOM,
Arduino - COBMECTHMBIM
POOOTOTEXHUYECKUM H3IEIHSIM:
58 Unrepdetic 6ecrpoBOHOTO Bluetooth
MOAKIIIOUCHUSI MyJIbTHAATINKA
5.9 Bo3moxHOCTB 3aKpeIUICHUs Ha paboueil MeTanIn4ecKoi
MYNbTHIATIUKA MOBEPXHOCTH, B TOM UHCIIE U
BEPTUKAJILHOM IJIOCKOCTH, C
MOMOIIBIO BCTPOEHHBIX
BHYTPEHHHX MarHUTOB,
PacHoJIOKEHHBIX Ha THUTLHOM
CTOpPOHE KOpIIyca.
5.10 Bo3moxHOCTB 3aKpEIUICHUs | C IOMOILBI0, BMOHTUPOBAHHOU B
MYNbTHIATYUKA B IITaTHBE KOPITyC MyJIbTUAATYNKA TAHKU
JUISl BKPYUMBAHUSI JepKaTelst
511 Kpenexnoe MeTalIn4ecKoe
1 Tyka

YIIKO Ha TOpPLEBOH BEpXHEH
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CTOpOHE KopIyca TUTst
BO3MOKHOCTH  TOJBEIIMBaHUS
Ha HHUTH MyJIbTUAATYMKA IIpU
MIPOBEIECHUH YKCIIEPUMEHTOB

512 Hanpsoxenue MUTAHUS
5 Bonbr
MYJIbTHIATYHKA
513 Emxocts aKKyMyJIITOPHOM
Oarapen, BCTPOSHHON B MOJIYIIb 0,7 Amrnep-uac
CONPSDKEHUS
5.14 Homunansnoe HarnpsKeHHe 37 B
' OJIBT
Oaraped MyJIbTHIATYHKA
5.15 JlnnHa kopmyca 6ecripoBOJHOTO
MynbTHIATIHKa (B cOope ¢
MOJIyJIeM CONpsDKCHUs © 0e3 133 Munnmumerp
yuera TabapuUTHBIX pa3MepoB
pa3bpeMoB):
5.16 Mupuna KopIryca
6eCrpOBOHOTO MYyJIbTHIATYHKA
(B coope c MOJTyJIEM 70 Musimerp
compsbkeHHsT H 0e3  ydera
rabapHTHBIX pa3MepoB
pa3beMoB):
5.17 Bericota KopIryca
6eCrpOBOHOTO MYJIbTHIATYHKA
(B cbope c MOZyJIeM 22 Musimerp
compsbkeHHss ©  Oe3  ydera
rabapHTHBIX pa3MepoB
pa3beMoB):
5.18 Pazpem Ha xopmyce Moy
CONPSDKEHHUA  MYJbTHIATYHMKA USB (tun C)
JUISL 3apSIIKH aKKyMYJISITOpa
5.19 Pazsem  mopxmioueHus ~— Ha KOMIIIEMCHTapHBIN
KOpIyce MOAYIS COIpPSDKEHHS | KOMMYHHKAI[IOHHOMY pa3beMy
MYJIbTHAATINKA (Tun2) B 9neKTPOHHOM GJIOKE.
5.20 Crioco6 BKJIIOUCHHUSA-
BBIKITIOUEHHUS  OECIPOBOIHOTO
Knormnka
MOZyJIs CONPSKEHUS
MYJIbTHIATYHKA
5.21 Wnaukarys YCHELIHOTO
LBeroBast
BKJIOUCHHSL MOJTYJISI
5.22 IIBeToBas MHIUKAITAS
OCTaTOYHOT'O 3apsaa OT 3€JICHOTO JI0 KPAaCHOTO I10
AaKKyMyJSITOpa C W3MEHEHHEM Mepe paspsiia akKyMyJIsiTopa
1BETa
5.23 Hanexuoe u IJIOTHOE
MEXaHH4eCKoe coequuerne | C MOMOLIBIO TONONTHUTENBHBIX
JIEKTPOHHOTO GJIOKA ¢ MOAYyJIEM COEIMHUTENEHBIX 2JIEMEHTOB
CONPSKEHUS
5.24 Marepuan HU3TOTOBJICHUS

Kopnyca MyJIbTUJATUUKaA

YAApOIIPOYHBIN MIACTUK
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BceTpoeHHble raTunkm:
HaTunk TeMIepaTypbl
HCCJIeyeMOii cpeibl

[Hrtyka

6.1

Hasnauenne JaT4nKa
TeMIIepaTyphl HCCIIelyeMOH
cpensl

H3MepeHHe TeMIIepaTyphl
UCCIIEyEMON Cpe/Ibl

6.2

Pa3memienue  U3MEpUTEIBHOIO
LIyIa U3 HEP>KaBEIOUIEW CTalu ¢
TeMIIEpaTypHBIM CEHCOPOM
BHYTPH IIyla  BCTPOEHHOTO
JlaT4nKa TeMIIepaTyphl
HCCIIETyeMOMH cpelibl

BrinocHoO# Ha ruOKOM Kabelre

6.3

JlnamazoH HM3MepeHUus JaTdhKa
TeMIIepaTyphl HcciexyeMoit
cpenpl (HIDKHIS TPaHHLA)

-20

I'panyc Lenbcus

6.4

Jlnana3oH u3MepeHus JaTuuka
TEMIIEPATYPBL HCCIENYyEMOM
cpenpl (BEpXHss ITPaHuUIa)

140

I'panyc Lenscus

6.5

Pa3pemenue JlaT4nKa
TeMIIepaTyphl HCCIIelyeMOH
cpeibl

0.1

I'panyc Lenbcus

6.6

[TorpemHnocts U3MEpEHUs
JlaT4nKa TeMIIepaTyphl
HCCIIEyEMOM Cpelibl

I'panyc Lenscus

6.7

Juamerp pasbema, THIIa THE3M0,
JIUIsL 1ITeKepa W3MEPUTENbHOTO
myna Jaryhka TeMIlepaTypbl
HCCIIETyEeMOM CpeJibl

35

Munnumertp

BCTpoeHHble JAATYUKHU:
IlaT‘ll/IK JAaBJICHUS

1

[Hryka

7.1

Hasnauenue maTyrka JaBICHHS:

n3MepeHne abCOIIOTHOTO
JIABJICHHUSI BO3/yXa

7.2

Juanazon HU3MEpEHHs 1
JaT4pka  JABICHHS  (HYDKHSSA
rpanuua), klla

0

7.3

Junanazon U3MEpEeHus 1
JaT4MKa JaBICHHUSA  (BEpXHAA
rpanuna), klla

500

7.4

Juanazon HU3MEpEHHs 2
JaT4hka  JABICHHS  (HYDKHSSA
rpanuna), klla

7.5

Junanazon U3MEpEeHus 2
JaT4MKa JaBICHHUS  (BEpXHAA
rpanuna), klla

200

7.6

Paspemienune naruuka gaBiieHus,
klla

0,2

7.7

[orpemnoctpb HU3MepeHUst
JIaTYMKA JaBICHUS

IIpouent
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7.8

Bxonnoil mryuep gaBieHUs Ha
KOpIyce MyJIbTHIATYHKA

[Hryka

BCTpoeHHLle JAATYUKHU:
IlaT‘ll/IK MAarHMTHOI 0 1moJist

1

[Hryka

8.1

Haznauenne JaTdyuKa
MAarHuTHOIr'O 1oJIs:

HU3MEPCHUEC UHAYKIIUN
MardHuTHOT'O ITOJIA

8.2

Juanazon H3MEpeHHH 1
JaT4uka ~ MAarHUTHOTO MO
(HKHS rpaduna), MTn

- 80

8.3

Junanazon H3MepeHuH 1
JaT4pka  MarHUTHOTO  IOJIA
(BepxHsis rpaHuIa), M1

80

8.4

Juanazon H3MEpeHHH 2
JaT4pka  MarHUTHOTO  IOJIA
(HKHA rpaduna), MTn

8.5

Junanazon H3MepeHn 2
JaTYMKa  MarHUTHOTO  IOJIA
(BepxHsis rpanuIa), M1

8.6

Pa3pemeHHe JaTdyuKa
MAarHuTHOrO 1oJii, M

0,1

8.7

[TorpemHnocts U3MEpEHUs
JIaTYMKa MArHUTHOTO TOJISt

IIponent

8.8

BeiHOCHO# Ha rHOKOM KaOeie
HW3MEPUTEIIbHBIN Iy JaT4uKa
MAarHUTHOTO IOJIS

[Hryka

8.9

I[I/IaMeTp pa3beMa, Tulla rHe310,
JJI1 MITEKEpa HU3MEPUTCIBHOTO
myna JaTuynKa MarHuTHOIO
10JIs1

3,5

Munumerp

Berpoennblie qaTunku:
JaTuuk JIEKTPUYECKOro
HANPSZKeHUst

[Hryka

9.1

Haznauenne JaTdyuKa
DJICKTPHUYICCKOI'O HAIIPSIIKCHUSA

HU3MEPCHUEC NOCTOAHHOI'O U
NEPEMCHHOI'O HAIIPSIIKCHUS

9.2

Junanazon U3MEpEeHus 1
JIaTYHKa JIEKTPUYECKOTO
HanpspKeHHs (HWKHAS TPaHUIA)

-15

BoasT

9.3

Juanazon U3MEPEHUS 1
JlaT4nKa IIIEKTPHIECKOTO
HanpsDKEHUs (BEpXHsIs TPaHHIA)

+15

BoasT

9.4

Junanazon U3MEpEeHus 2
JIaTYHKa JIEKTPUYECKOTO
HanpspKeHHs (HWKHAS TPaHUIA)

-10

BoasT

9.5

Juanazon U3MEPEHUS 2
JlaT4nKa JIIEKTPHIECKOTO
HanpsDKEHHs (BEpXHsIs TPaHHIA)

+10

BoasT

9.6

Juanazon HU3MEpEHHs 3
JlaT4nKa 3NMEKTPUIECKOTO
HanpspKeHHs (HWKHAS TPaHHUIA)

BoasT

9.7

Junanazon U3MEpEeHUs 3

+5

BoasT
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JlaT4nKa JIIEKTPHIECKOTO
HanpspKeHHs (BepXHsis TpaHHLA)

9.8

Junanazon U3MEpEeHus 4
JIaTYHKa JIEKTPUYECKOTO
HaNpsDKEHHs (HIDKHSS TPaHUIA)

BoasT

9.9

Juanazon HU3MEpPEHHs 4
JlaT4nKa JIIEKTPHIECKOTO
HaInpsDKEHHs (BEpXHsIs TPAHHIA)

+2

BoasT

9.10

Paspemenne JlaTYuKa
EKTPUYECKOT0 HAMPSKEHUS

0,01

BoasT

9.11

HOFpeIHHOCTb U3MEPCHUA
JaTdyuKa DJICKTPUIECKOTO
HaIIPAXKCHUSL

IIponent

9.12

JluameTp KIIeMMBI pa3beMa TUIa
CHE300 I0J IITEKep THIIA
"Ganan" JlaTYrKa
SIIEKTPHIECKOTO HAMPSHKCHHS

Mumnumerp

9.13

KomyectBo xiemm pa3bEMOB
oA MTEKEPbl A HU3MEPCHUSA
HaIpsAKCHU JaTyHuKa
DJICKTPHUYICCKOI'O HAIIPSIKCHUS

[Hryka

10

BCTpoeHHble JAATYUKHU:
IlaT‘ll/lK CHJIbI TOKA

1

[Hryka

10.1

Hasnauenme  gaTtymka  CHUIIBI
TOKA:

U3MEPECHUEC ITOCTOSAHHOTO U
NEPEMEHHOI'O BJICKTPUIECKOTO
TOKa

10.2

JluamazoH W3MepeHHi JaTdHKa
CHJIBI TOKA (HIDKHSIS TPAHUIIA)

-1

Awmnep

10.3

Jlnana3oH u3MEpeHuil AaTyuka
CHJIBI TOKA (BEPXHsISI TPAaHULIA)

+1

Amnep

104

Pa3pemeHHe JaTyruKa CHJIbI
TOKa

0,01

Awmnep

105

JluameTp KIIeMMBI pa3beMa TUITa
THE3J0 10 INTEKep THIa
"GaHaH" 1aTYMKA CUJIBI TOKA

Mumnumerp

10.6

KommuectBo kiaeMM pa3beMOB
MO/l LITEKEPBbl VI W3MEPEHHS
TOKA IaTYMKA CHJIBI TOKA

[Hryka

11

JdaTuuk aKceJiepoMeTp
(uudgpoBoii JATYHK
YCKOpeHHs " YIJIOBOI
CKOPOCTH)

[Hrtyka

1111

a) Hasnauenue mun 1 oamuuxa
axcenepomempa:

H3MepeHHe YCKOPEHUS
JBIKYIHXCSI OOBEKTOB 110 3 - M
OCSIM KOOPJIMHAT

111.2

Juanazon HU3MEpEHHs 1
JlaT4nKa aKkceJepoMeTpa
(HIDKHSS TPAHUIA), g

-2

11.1.3

Junanazon U3MEpEeHus 1
JIaTYHKa aKceyiepoMerpa

+2
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(BepXHsIs TPaHHIA),

11.1.4 Junanazon U3MEpEeHus 2
JIaTYHKa aKceyiepoMerpa -4
(HIWKHSS TPaHuIa), g
1115 Juanazon HU3MEpEeHUs 2
JaTYHKa aKkceJepoMeTpa +4
(BepXHsIs TpaHHI), &
1116 Juanazon H3MEpeHHs 3
JIaTYHKa aKceyiepoMerpa -8
(HWKHSS TpaHuIa), g
1117 Juanazon HU3MEpEeHUs 3
JaTYHKa aKkceJepoMeTpa +8
(BepXHsIs TPaHHI), &
1118 Juanazon HU3MEpEeHUs 4
JIaTYHKa aKceyiepoMerpa -16
(HWKHSS TpaHuIa), g
11.1.9 Juanazon U3MEpeHHs 4
JaT4uKa aKcelepoMerpa +16
(BepXHsIs TPaHHIA), &
11.1.10 Pazpemenune npu auanasone 1 0001
JIaTYHKa aKCeIepoMeTpa, g '
11111 Pazpemenne mpu nuamasone 2 0002
JIATYHKA aKCEIEPOMETPa, g '
11.1.12 Paspemienne npu guamnazone 3 0.004
JIaTYHKa aKCeIepoMeTpa, g '
11.1.13 Pazpemenue npu nuanaszone 4 0.008
JlaTYHKa aKCeIepoMeTpa, g '
11.2.1 6) Hasnauenue mun 2 oamuuka | W3MEpEHHUE YIIIOBOH CKOPOCTH
akcenepomempa: BpaleHus: 00bEKTOB
11.2.2 Juanazon H3MEpeHHs 1
JaT4uKa aKcelepoMerpa -2,18
(HYDKHSISI TPaHuLa), paj/c
1123 Juanazon HU3MEpEeHUs 1
JaT4nKa akceJepoMeTpa 2,18
(BepxHsisi TpaHMIa), paz/c
1124 Juanazon H3MEpeHHs 2
JaT4nKa akceJepoMeTpa - 4,36
(HYDKHSISI TPaHNLa), paj/c
11.2.5 Juanazon HU3MEpEeHUs 2
JaT4uKa aKcelepoMerpa 4,36
(BepxHsisi TpaHMIa), paz/c
11.2.6 Juanazon U3MEpeHHs 3
JaT4nKa akceJepoMeTpa -8,72
(HYDKHSISI TPaHuLa), paj/c
11.2.7 Juanazon HU3MEpEeHUs 3
JaT4uKa aKcelepoMerpa 8,72
(BepXHsis TpaHMIa), paz/c
11.2.8 Juanazon H3MEpeHHs 4
JaTYUKa aKceyepomeTpa -17,4

(HMOKHSISI TpaHuLA), paj/c

7




1129 Juanazon HU3MEpEeHUs 4
JaTYUKa aKcelepomeTpa 17,4
(BepxHsisi TpaHMIa), paz/c
11.2.10 Juanazon U3MEpeHHs 5
JaT4uKa aKcelepoMerpa -34,8
(HYDKHSISI TPaHULa), paj/c
11.2.11 Juanazon HU3MEpEeHUs 5
JaT4uKa aKcelepoMerpa 34,8
(BepxHsisi TpaHMIA), paj/c
11.2.12 Paspemenne npu auamnazone 1 0001
JIATYHKA aKCEJICPOMETPa, paj/c '
11.2.13 Pazpemenue npu auamnaszone 2 0.002
JlaTYHKa aKceJIepoMeTpa, paj/c '
11.2.14 Pazpemenue npu auanasone 3 0.004
JIATYHMKA aKCEJICPOMETPa, pajy/c '
11.2.15 Paspemenne npu auanazone 4 0008
JIATYHKA aKCEJICPOMETPa, paj/c '
11.2.16 Pazpemenue npu auamaszoHe 5 002
JlaTYHKa aKceJIepoMeTpa, paj/c '
11.2.17 IorpemHnocts HU3MEpeHUi 10 Tipoment
JIaTYHKa aKCeIepoMeTpa
12 OtaeabHble aatunkn: USB
ocuuuiorpadg (2 kanaJa) ! llryxa
121 Haznauenne pgarumka USB | Ocmmuiorpaduyaeckuit qaTanx
ocruiorpada: HAaIPSDKCHHS PeHa3HAuYCH JUIs
CHHXPOHHOH PErucTpalyu IByX
CHIHAJIOB HAMpPSHKEHHUS Ha
HPOM3BOJIBHBIX AIEMEHTaxX
3JIEKTPUUECKON Lienu
12.2 Jmuaa xopmyca narunka USB 120 Musimerp
ocryuiorpaga:
12.3 Mupuna Kopn}.lca narunka USB 60 Memmerp
ociyuiorpaga:
124 Beicora kopmyca gatunka USB 30 Musimerp
ocisuiorpada:
125 Marepuan W3TOTOBJICHUS
KopIyca JlaTYuKa USB YAapOIPOYHbIH IJIACTUK
ocryuiorpaga
12.6 KOHCTPYKTHBHOE — HCIIONHEHHE - JIaT4HK BBIIIOJIHEH B BHAC

natunka USB ocrimmiorpadga:

€IMHOTO MOJLYJIS,
MIPEICTaBIIAIOIEro co00i
KOPITyC U3 IUTACTHKA, BHYTPH
KOTOPOT'O HaXOIWTCS Ie4aTHas
I1aTa C 3JEKTPOHHON CXEMOM.
- Ha TopueBoii cTeHke kopiyca
JaTyrKa 3a)UKCHPOBAHEI 1B
BHEIITHUX B U30JIAIIHOHHOMN
000J104Ke THOKHX KabeJIs,
MOJKJIIOYEHHBIX OJTHOM
CTOpPOHO#H Kabelst BHYTpU




KOpIlyca K [1e4aTHOH miarte
JIaT4YMKa, a Ha APYroi BHELIHEN
CTOpOHE, 7S IPOBEACHUS
U3MEpEHHH, NMEIOIINX YEThIpe
HITBIPEBBIX HAKOHEYHUKA THITA

"Oanan".
12.7 Komuuectso KaHAJIOB
m3mepenus  jgarduka  USB 2 IMTyka
ociuiorpada
12.8 Juanazon U3MEPSEMBIX
HampspkeHMH — pgatuuka  USB 100 Bost
ociuiorpada (HYDKHSIS
TpaHHIA)
12.9 Juanazon HU3MePAEMBIX
HanpsokeHuit  gartunka  USB +100 Boust
ocuiorpada (BepxHsist
IpaHMLa)
12.10 Hasnauenune BO3MOYXHOCTb OJJHOBPEMEHHO
muddepeHuanbHbIX  BXOIOB HOJKIIIOYATh H3MEPHUTENIbHbIC
nararka USB ocrmmorpada: Kabesu pa3HBIX KaHAJIOB K
TIPOHU3BOJILHBIM JJIEMEHTaM
yueOHOH AIIeKTPUIECKOH IenH
JUISL I3MEPEHHS HalPSDKEHUS
MEXIy BBIBOJIAMH 3THX
3JIEMEHTOB.
12.11 ConpoTuBIIeHHE MEXAY JTHOOBIM
13 BXOJHBIX HITCKEPOB JAaTUHMKA
u 3a3eMIIIEMBIM npH 0,53
MOAKIIOUYEHNH K KOMIIBIOTEPY
kopmycoMm USB - pasbema,
MOwMm
12.12 MaxkcumaibHast 4acTora
oundpoBku  matunka  USB 100
ocisuiorpada, kI i/kaHan
12.13 Beprukansnoe paspeleHue 12 Bur
natunka USB ocrimmutorpaga
12.14 Konmaectso IHara3oHOB
4yBCTBUTECIBHOCTH o 5 ltyka
HANPSDKCHUIO:
12.141 JIMana3oH YyBCTBUTEIBHOCTH 110
HanpspkeHuto 1 natunka USB 0,3
ociuiorpaga, Boast/ nen
12.14.2 JIMana3oH YyBCTBUTEIBHOCTH I10
HanpspkeHuto 2 jparduka USB 0,4
ocusuiorpada, Bosist/ nen
12.14.3 JIana3oH YyBCTBUTEILHOCTH I10
HanpspkeHHio 3 nmatunka USB 1
ociuiorpaga, Boast/ nen
12.14.4 JIMana3oH YyBCTBUTEIBHOCTH I10 5

HanpspkeHHio 4 natuuka USB
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ociyuiorpaga, Boast/ nen

12.145 JIMana3oH YyBCTBUTEIBHOCTH I10
HampspkeHuto 5 parumka USB 20
ocsuiorpada, Bosist/ nen
1215 | Bt comxponmsatant St |y Oospar, Konymi
12.16 Pasbem IS NOAKIIOUEHUS K
KOMIIbIOTEPY (HE BXOZAIIEMY B USB
KOMIUIEKT TIOCTaBKH) JaT4MKa
USB ocummiorpada
12.17 [Ipencrasnenue JAHHBIX o
tarauxa USB  ocumuiorpaga OCYLLECTBIISIETCS B BUJIE OJIHOH,
pu TIOJIKITFOYSHUH K JIBYX OCUIILIOrpamM (B
KOMITBIOTEpY (HE BXOJAIIEMY B COOTBETCTBHH C KOJIMYECTBOM
) paboTaromux KaHajoB).
KOMIUICKT TIOCTaBKH):
12.18 Bo3MoxHOCTB BBIOOpA
4yBCTBUTECIBHOCTH "
M0JIO’KEHUST HyJIeBOM JuHMM 1o | [la
KaXIOMYy W3  KaHAJIOB  C
MIOMOIIBIO IIPOrPaMMHOT'O MEHIO
13 Koncrpykrop nns nposeneHus 1 Ha6op
9KCIEPUMEHTOB
131 Hasnauenne xonctpykropa misa | IlpeanasHauen amst npoBeneHus
[POBEJECHUS SKCIEPUMEHTOB: 9KCIEPUMEHTOB B PaMKaXx
udpoBoi 1a00paToOpUH.
13.2 CocTaB KOHCTPYKTOpa: - Kommnexr aneMeHToB 11
OIIBITOB 110 MEXaHHKE;
- KoMmiexT amemMeHTOB 11st
OTIBITOB 10 MOJIEKYJIIPHOU
¢busuke;
- Komruiext sneMeHToB uist
OIIBITOB I10 3JIEKTPUUECTBY U
MarHeTu3My;
- [lepexoHUK 11 TMTaHUS OT
USB - nopra xoMnbioTepa;
- [lepexoHUK 111 TMTaHUS OT
ayJMOBBIX0/1a KOMITBIOTEPA.
- KomruiexT sneMeHToB uist
OIIBITOB I10 ONTHKE;
- DKpaH CTaJIbHOM.
13.3 KoMnuiekt 3jemeHTOB st
1 Kommexr
ONBITOB 10 MEXaHHKeE:
13.3.1 [pyxuna 1 Tyka
13.3.1.1 JKECTKOCTh MpyxuHbl, H/M 10
13.3.2 Hurtsb - MOTOK 1 HItyka
13.3.2.1 JUIMHA MOTKA HUTH 15 Mertp
13.3.2.2 HCIIOJIHEHUE HUTH: Huts usrotoBnena nmyrem

KpY4Y€HOTO IIJIETEHUs C
HCIIOJIb30BAaHUEM B IIPS U
HECKOJIbKHX HUTEH
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OJHOBPEMECHHO.

13.4 KomniekT 3JjieMeHTOB  Jisl
ONBITOB 1O MOJIEKYJIAPHOM 1 Kommekr
¢usnke :
134.1 npurg 1 Tyka
134.1.1 o0beM mmnpuna 50 Muuunutp
13.4.2 TpyOKka CHINKOHOBasI 1 HItyka
13.4.2.1 JUTHHA TPYOKH CHIIMKOHOBOM 100 Musumerp
13.4.2.2 BHyTpGHHPIfIv IUaMeTp TpyOKH 3 Musimerp
CHJIMKOHOBOH
13.4.3 [Muuepudeckoe Teao 1 IMTyka
13.4.3.1 BBICOTA TEJa 36 Muuumerp
13.4.3.2 MarepHal Tena UTIOMUHHI
13.4.4 CrakaH [UIaCTHKOBBIit 2 HItyka
13.4.5 Cocyn co mTynepoM 1 tyka
13451 MaTepHan U3rOTOBJICHUS
cocya CTEKJIO
135 KomniekT 3JjieMeHTOB  1Jisl
ONBITOB MO JIEKTPUYECTBY U 1 Kommekr
MAarHeTH3MY:
135.1 Habop pesucropos 1 Habop
13.5.2 KOJIMYECTBO  PE3UCTOPOB B 4 MEryxa
Habope
13.5.3 pesucrop 10 Om 1 HItyka
13.5.4 pesucrop 200 Om 1 HItyka
13.5.5 pesucrop 360 Om 1 HItyka
13.5.6 pesucrop 1000 Om 1 IMTyka
13.5.7 [lepemeHHBLH pe3ucTOp 1 IMTyka
13.5.8 Juanazon COMPOTHBIICHHS
MIEPEMEHHOT 0 pesucropa 2 Om
(HWKHSISL TPaHUIA)
13.5.9 Juanazon CONPOTHUBIICHUS
II€PEMEHHOI0 pesucropa 106 OMm
(BepXHsis TpaHMIIa)
13.5.10 JUTMHA IUIACTUKOBOH
wiatGopMbl ¢ MarHUTHBIM 69 Musumerp
OCHOBaHHEM MOJ1 PE3UCTOPBI
13.5.11 [IUpUHA IUIACTHKOBOA
wiarGopMel  C  MarHUTHBIM 34 Munumerp
OCHOBaHHUEM I10]] PE3UCTOPHI
13.5.12 BBICOTA IIaCTUKOBOM
wiatGopMbl ¢ MarHUTHBIM 11 Munnumerp
OCHOBaHHEM MOJ1 PE3UCTOPBI
13.5.13 Mopgens  TpaHchopmaTopa ¢ 1 [ityka
TpeMsi 0OMOTKaMH
13.5.14 Jl1oa noaynpoBoAHUKOBBIH 1 IMTyka
13.5.15 Caeroano Oemblii 1 [tyka
13.5.16 JUITMHA IUIACTUKOBOH
wiatGopMbl ¢ MarHUTHBIM 69 Musumerp
OCHOBaHHEM noJ JMOJ

11




MTOJTYIPOBOIHUKOBBIH u
CBETOHO]T OCIIbIi

13.5.17

HIMpuHa IJIACTUKOBOM

wiarGopMel ¢ MAarHUTHBIM
OCHOBAaHUEM nox piti (o)t
MIOJTYTIPOBOXHUKOBEIN "
cBeTOHO0 OeTbIi

34

Munumerp

13.5.18

BBICOTA [LUIACTHKOBOM
wiatGopMbl € MarHUTHBIM
OCHOBaHUEM o1 JIHOJT
MOJTYTIPOBOIHUKOBBIN u
CBETOHO]T OCIIbIi

11

Munnumertp

13.5.19

Karynika - MOTOK

2

[tyka

13.5.20

BHEIITHHHA JAUaMeTp
KaTyHIKH - MOTOK

KopIyca

41

Munnumertp

13.5.21

BHYTPEHHMH IMaMeTp Kopiyca
KaTYIIKH - MOTOK

35

Mumnumerp

13.5.22

COBMECTUMOCTh C JepxkKaresieMm
IS cOopku KaTymek
T'enpMrobma:

BHYTPEHHHI JUaMeTp KaTyIIK|
JIOCTATOYEH JJIs 3aKpeIyICHUs Ha
Jiepakatene it COOPKH KaTyIIeK

T'enpMromasna

13.5.23

Jepxatens bbbt
karywek ['enpmrosnsua

cOopku

1

[Hryka

13.5.24

Monenb KOHAEHCaTOpa

1

IHtyka

13.5.25

3axuM THUNa KPOKOAWJI

[tyka

13.5.26

Kimou s pa3Mmblkanus U
3aMBIKaHUS JEKTPUUECKOMH
LeTH

[Hryka

13.5.27

JTMHA TJIACTUKOBOM
wiatGopMbl € MarHUTHBIM
OCHOBaHHEM TMOJ KIIOY JIJIs
pa3MbIKaHMST M 3aMbIKaHUS
JJIEKTPUYECKOH Lienu

69

Munumerp

13.5.28

IIMpHHA IJ1aCTUKOBOM
wiarGopMel ¢ MAarHUTHBIM
OCHOBaHHMEM TOA KIIOY JUIS
pa3sMBIKaHMS W 3aMbIKaHHA
3JIEKTPUUECKON Lienu

34

Munnumertp

13.5.29

BBICOTA IIaCTUKOBOM
wiarGopMel  C  MarHUTHBIM
OCHOBAaHUEM MOJ KIHOY Ul
pa3sMbIKaHMS U 3aMbIKaHHA
3JEKTPUUECKON Lienu

11

Munumerp

13.5.30

Kommnexr MIPOBOJIOB co
IITEKEpaMK THIIA «OaHaH» UL
MOAKIIOYEHUsT K  DJIEMEHTaM
IIEKTPUIECKOH [enu

[Hrtyka

13.5.31

Tpy6a u3 oprerexiia

[tyka

13.5.32

JaMeTp TPYObl U3 OPICTEKIIa

30

Munnumerp

13.5.33

BceraBku nenTpyomue

[Htyka
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13.6

l'[epexom-[mc AJIsd  NUTAHUA
3ﬂeKTpl/I‘leCKOﬁ uenu
MMOCTOSAHHOI'0 TOKA

[Hryka

13.6.1

Crioco® muTaHuA MEpexoIHHKA
UL THTaHUS  DJIEKTPUIECKOH
L[eTTH TOCTOSIHHOTO TOKa

yepe3 pazbeM USB Ha
KOMITbIOTEpE (HE BXOASIIEM B
KOMIUIEKT IIOCTaBKH)

13.6.2

HaIpsDKEHHUE MUTAHUS
NepexoJHUKa Uil  IHUTaHHA
3JIEKTPUYECKOM Lenu
MOCTOSIHHOTO TOKa

BoasT

13.7

[lepexonHuk [Js NUTAHUSA
3JIeKTPUYECKOM nenu
nepeMeHHOro TOKAa oT
ay/INOBbIX0/1a KOMIIbIOTEPA

[Hryka

13.7.1

OcymecTBieHue reHepanus
HAIPSDKCHHUS TEPEXOJHUKA UL
MUTAHUS DJIEKTPUUCCKOI Lenu
EPEMEHHOT0 TOKa

4epes MporpaMMHOE
obecrieuenue

13.7.2

Crioco6 nuTaHUS MEepexXOoxHHKa
JUIL  THTaHUS  DJIEKTPUIECKOH
LIECNH IIEPEMEHHOI0 TOKa

yepes ayuopa3zbeM Ha
KOMITbIOTEpE (HE BXOASIIEM B
KOMILJICKT MTOCTaBKH)

13.7.3

TJTMHA TJIACTUKOBOM
wiatGopMbl ¢ MarHUTHBIM
OCHOBAaHHEM IO/ IEPEXOTHHKU
JUIA  TIMTaHUS  SJEKTPHYECKOM
LenH MTOCTOSIHHOTO u
MIEPEeMEHHOr0 TOKa!

69

Mumnumerp

13.7.4

mupruHa TUTACTUKOBOM
HJIaT(i)OpMLI C MarHuTHBIM
OCHOBaHHUEM IIOA NEPEXOAHUKU
JUIsT IIMTaHus BHeKTpPI‘{CCKOf/'I
uenu TOCTOSHHOTO nu
TNIEPEMEHHOI'0 TOKA!

34

Munumerp

13.7.5

BBICOTA IJTACTUKOBOM
HJIaT(i)OpMLI C MarHuTHBIM
OCHOBaHHUEM IIOJ IICPEXONHUKHN
JJId IIHTaHWuA BHCKTpH‘IGCKOﬁ
uenu TOCTOSHHOT'O nu
TNIEPEMEHHOI'0 TOKA!

11

Munnumertp

13.8

KommuiekT 3j1eMeHTOB  UIsl
ONbITOB 110 OIITHKE B COCTaBE:

Kommiekr

138.1

Peiitep ¢  ycTaHOBIEHHBIMH
JIMH3aMHI

2

[Hrtyka

13.8.1.1

THIT JIUH3HI |

cobuparomias

13.8.1.2

THII JIUH3BI 2

paccenBaroas

13.8.1.3

JAUaMCTDP JIMH3

37

Muuumerp

138.1.4

MaTepual U3roTOBJICHUS JIMH3bI

CTCKJIIO

13.8.15

rabapuTHeIi pasmep, "muuHA"
periTepa

90

Munnumertp

13.8.1.6

rabapuTHbId pazmep, "mupuHa"

52

Munnumerp
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(6e3 ydera pa3MepoB
yKazaresen TOYHOTO
pacroioxKeHus1) peiTepa

13.8.1.7 LIBET peiiTepa MAaTOBBIN YePHBIN
13.8.1.8 MaTepHa U3rOTOBJICHUS ABS macTi
peiiTepa
13.8.1.9 TEXHOJOIMYECKOE HCIOIHECHUE
. LIEJIbHO JIUTast KOHCTPYKLHS
peiitepa
13.8.2 Jluneiika Ha MArHUTHOW OCHOBE 1 HItyka
13.8.2.1 JUIMHA  H3MEPHTEIBHOM - LIKalIbI 10 Cantumerp
JIMHEHKU
13.8.3 KoBpuK IeHONOINYpETaHOBbII 1 IMTyka
13.8.3.1 rabapuTHeIl pasMep, "IIHHA 100 Musmmerp
KOBPHUKa
13.8.3.2 rabapuTHbI pazmep, "MIHpHHA 100 Musimerp
KOBPHKa
13.8.4 Ju¢pakiponHas pemerka 1 IMTyka
13.8.4.1 MIEePHOJI PEIIETKH, INTPUXOB/MM 600
13.8.5 3epkaio Ha yroJjike 1 HItyka
13.8.5.1 rabapuTHeli pasmep, "HJIHMHA 60 Musimerp
3epKaja
13.8.5.2 rabapuTHBIN pazmep, "MIHpHHA 15 Memmerp
3epKaja
13.9 IKpaH CTANbHOM 1 Tyka
13.9.1 rabapuTHeli pasmep, "HJaHMHA 210 Musimerp
9KpaHa
13.9.2 rabapuTHbI pazmep, "MIHpHHA 155 Musumiverp
9KpaHa
13.10 Ha6op aerajiei 1 HaGop
KOHCTPYKTOpa:
13.10.1 Banka 4 HItyka
13.10.1.1 3JIEMEHTHI KPEIUIeHHUs OaIKu C OJJHUM COEIUHUTEIbHBIM
LIMIIOM Ha y3KOM KOPOTKOM
IUIOCKOCTH
13.10.1.2 rabapuTHBI pa3Mep II0 TpaHH 104 Memmerp
«IJIMHA» OaIKHA
13.10.1.3 rabapuTHBIA pasMep MO TpaHH 20 Musimerp
«LIMpUHay OaNKu
13.10.1.4 rabapuTHBIA pasMep MO TpaHH 10 Musimerp
«BBICOTa» OANKH
13.10.1.5 MaTepHa U3rOTOBJIEHHUs GaJIKu IJIaCTHK
13.10.2 IToBopoTHas och 1 IMTyka
13.10.2.1 JJIEMEHTBI KPEIUICHUS COBMECTUMOCTb CO BCEMH
IOBOPOTHOH OCH BH/JaMH KyOHKOB
13.10.2.2 ra6ap1/1Tan:1 pasMep «aIMHa» 20 Musumiverp
IIOBOPOTHOH OCH
13.10.2.3 ra6ap1/ITan:1 pasMmep «IupUHa» 20 Memmerp
IIOBOPOTHOH OCH
13.10.2.4 rabapuTHBIA pa3Mep «BBICOTa» 21 Musimerp

IIOBOPOTHOM OCH
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13.10.2.5 MaTepual U3rOTOBJICHUS
. UIACTHK
IOBOPOTHOH OCH
13.10.3 [Monosuna ky6a tTun A,B,C,D 5 HItyka
13.10.3.1 ra0apuTHbIl pasMep MOJIOBHHBI
P P P 20 Musumerp
Ky0a 0e3 IIHUTIOB «IITHHAY»
13.10.3.2 rabapuTHBIA pa3Mep IOJIOBHHBI
P P P 20 Musumerp
Ky0a 6e3 IIHIOB «IIUPHHA»
13.10.3.3 ra0apuTHbIl pa3sMep MOJIOBHHBI
p P p 10 Munumerp
Ky0a 0e3 IUMOB «BBICOTa»
13.10.3.4 MarepHua H3rOTOBIICHHS
IIACTHK
MIOJIOBHHBI Ky0a
13.10.3.5 KOJIMYECTBO  COCAMHHUTEILHBIX
IIATIOB y TOJIOBUHBI Kyba THII 2 Tyka
A,B,D
13.10.3.6 KOJIMYECTBO  COEIMHHUTEIBHBIX
1 Tyka
IIUIIOB Y NOJIOBHHBI Ky6a tun C
13.10.3.7 Pacnonoxenue .
10 OJIHOMY LIUITY HA KaXKA0H
COCIMHUTENBHBIX LINIOB LIS .
IIMPOKOIT IIIOCKOCTH
[OJIOBHH Ky0a Tur A:
13.10.3.8 Pacnonoxenne . .
00a 1Mmna Ha OJHOI IHPOKOH
COCIMHUTENBHBIX LIMIOB UL
IUIOCKOCTH
1osIoBHH Kyba Tun B:
13.10.3.9 Pacnionoxenue
COCJIMHUTENBHBIX IIMAIMOB JUIS | LIXI HA OJHOW y3KOW IIOCKOCTH
nosoBuH Kyba tun C:
13.10.3.10 Pacnonoxenue 110 OIHOMY IIIUILY Ha JABYX
COCIMHUTENBHBIX LIMIOB UL MPOTHBOIOJIOKHBIX Y3KHX
MOJIOBHH Ky0Oa Tun D: IIOCKOCTSX
13.10.4 TudT, coenuHMOMMNA AT
KOHCTPYKTOpa c 4 Tyka
MYJIBTHIATYHKOM
13.104.1 MaTepHan U3rOTOBJICHUS
OPIrCTEKII0
mTudTOB
14 Monyas reLeparop
UMPPOBLIX M AHAJOIOBBIX 1 Tyka
CHTHAJIOB
141 Haznauenue MOZYJISt Monynb npencTaBisieT co0oi
reHeparopa  UU(QPOBBIX U anmnapaTHoO - MPOrPaMMHBII
QHAJIOTOBBIX CHTHAIIOB KOMIUIEKC Ha 0a3e
BBIYMCITUTENIBHOTO YCTPONCTBA
JUIsL TeHepalyu HU(POBBIX U
QHAJIOTOBBIX CHI'HAJIOB, C
BO3MO>KHOCTbIO HACTPONKHU
HapaMeTpoB MOIYJIS U
apamMeTpoB I'eHEPHPYEMBIX
CHUT'HAJIOB (C ITOMOIIBIO
KOMITBIOTEPA, HE BXOMSIIETO B
KOMIUICKT TIOCTaBKH).
14.2 KoHcTpykTHBHOE — HMCHONHEHHE Mopynb BBIIIOJIHEH COTIACHO

MOJYJIsl_TeHepaTopa LU(POBBIX

ME30HHHHOMY TIPHHIIMIY,
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1 aHAJIOTOBBIX CUT'HAJIOB

obecnieunBaroneMy
KOHCTPYKTUBHYIO U alNapaTHyIo
COBMECTUMOCTh
BBIYHCIIHTENBHOTO YCTPOKCTBA
JUISL TeHepalyu U(POBBIX U
QHAJIOTOBBIX CHTHAJIOB C
niepudepuitHol mIaToM A1
TIOJIKITFOUESHUSI BHEIITHIX
YCTPOWCTB, BXOSIINX B
KOMILTEKT [u(poBoit
nabopaTopun

14.3

BceTpoeHHbIH BEIUMCINTENBHBIN
MHKPOKOHTPOJIIIEP MOTYJISI
reHepaTopa

1

[Hrtyka

144

TaxToBas
MUKPOKOHTpOJIIEpa
reHepaTopa

yacrora
MOy JIst

16

Merarepu

145

O0beM  maMmsTH
MHKPOKOHTpOJLIEpA
reHeparopa

porpamMm
MOy ISt

Kunobaiir

14.6

WnrepdelicHpnii  pa3seM THIA
RJ14 moxyns renepaTopa

[Hryka

14.7

Wntepdeiicuplii pazpem Tuma 3
- IMH JUIi KOMMYHHUKALMU IO
MOCIIEZI0BATEIILHOMY
uatepdeiicy  TTL
reHeparopa

MOIYJTISt

[Hryka

14.8

IlTeipeBoit 4 - X BBIBOAHOU
HUHTEPQEHCHBIN pa3beM MOIYIIS
reHepaTopa

[Hryka

14.9

IlTeipeBoii 6 - TH BBIBOAHOMN
UHTEPPEHCHBI pa3beM MOIYIs
reHeparopa

[Hryka

14.10

Peanmm3oBaHHbBI  (hyHKIMOHAI
reHeparopa o (GpopMHPOBaHHIO
CUTHAJIOB

- Bo3moskHOCTH (hopMUpOBaHNUS

ouppoBOro cUrHaja
nnrepdeiica 12C;

- Bo3mokHOCTH (hOpMUpOBaHHUS
nudpoBoro CUrHaja
uHTepdetica SPI;

- Bo3moxHOCTE opMupoBaHUs
nudpoBoro CUTHaja
nnrepdeiica UART;

- Bo3mokHOCTH (hopMUpOBaHNUS

CHTHAIa c IUPOTHO -
HMITYJICHON MOAYJISALIUEH
(IIMM);

- Bo3moxHOCTH hopMupOBaHUs
QHAJIOrOBOTO CHTHAJIA;

- Bo3moxHOCTE opMupoBaHuUs
aHaJIOTOBOTO CHUTHaIa,
Iepe1aBaeMoro ¢ KOMIIBIOTEpa B
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onuQpoBaHHOM BUzIE
nocpenctsoM USB untepdeiica.

1411

MakcumainbHas yacTroTa
TakToBOrO curnana 12C momyns
reHeparopa

300

Kunorep

14.12

MaxkcumanbHas qacToTa
TakToBOro curxHaia SPI momyns
regeparopa

Merarepu

14.13

MakcumanbHas 4acTtoTa
TakToBoro  curHaima  UART
MOJyJIsl TeHepaTopa

500

Kunorepr

14.14

KomuuectBo mopros WM
MOJIyJIsl FeHepaTopa

[Hryka

14.15

MunumanpHass gacrora LM
MOJyJIsl TeHepaTopa

100

I'epu

14.16

MakcumanbsHas vactota WM
MOJyJIsl TeHepaTopa

16

Kunorepu

14.17

[Iar ycTaHOBKHM CKBa)KHOCTH
WM mopayns reHeparopa

0,5

IIpouent

14.18

KommuectBo TIOPTOB
(¢bopMHpOBaHHA  aHAJIOTOBOTO
CHT'HaJIa MOJyJIst TeHeparopa

[Hryka

14.19

MakcumanbHas 4acTtoTa
JUCKPETH3ALUK TepeaBaeMoro
AQHAJIOTOBOTO0 CHUTHAJAa MOMIYJIS
regeparopa

12

Kunorep

14.20

MuHnMmanbsHOE HaIpspKeHHe
(dbopMHpPYEeMOT0  aHAJOrOBOTO
CHT'HaJIa MOJyJIsl TeHeparopa

0,5

BoasT

14.21

MaxkcumaibHoe HalpsKEHUe
(dopMHpyeMOro  aHAJIOTOBOTO
CUTHAJIa MOJyJlsl FeHepaTopa

4,5

BoasT

14.22

MakcumalibHast 4acToTa IOJI0CHI
[POIYCKaHHsS  IEepeaaBacMoro
QHAJIOrOBOTO CHTHAIA MOJIYJIS
reHeparopa

Kunorepu

14.23

MaxkcumanpHass  pa3psAIHOCTb
nepegaBaeMoro B - IH(POBOH
¢dopMe aHaJIOTrOBOTO CHTHANIA
MOJIyJIsl FeHepaTopa

bur

14.24

Poserka "mmoc"
MOJyJIsl TeHepaTopa

IHUTaHUuA

[Hryka

14.25

Pozerka  "mumyc"
MOJLyJIsl FeHepaTopa

IUTAaHWA

[Hryka

14.26

Pozerkn BbIBOma  IuQpOBBIX
CUTHAJIOB MOJYJIs TeHepaTopa

2

[Hrtyka

14.27

Poserku BBIBOJA aHANIOIOBBIX
CHTHAJIOB MOAYJIsl TeHepaTopa

2

[Hryka

14.28

Peanu3oBanublii  (yHKIMOHAT
reHepaTopa:

- Bo03MOXHOCTP  HacTpOWKH
rmapaMeTpoB  paboThl  MOAyJIs
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nocpencrsoM USB unTepeiica;
- Bo03MOXHOCTP  HAacTpOWKH
mapaMeTpoB  paboThl  JBYX

MOCIIeIOBATEILHO
MOKITFOYSHHBIX Moayiei
nocpeacteom  oxnoro  USB
uHTepdeiica;

- BosmoxHOCTE  HacTpolku
(GOpMHpYEeMBIX ~ CHTHAJlOB ¢

MTOMOIIBIO rpaduuecKoro
uHTEpdelica Moabp30BaTEN;
- BosmoxHoCTH

BOCHPOU3BEJCHUSI  3BYKOBOTO
curHana B popmare WAV mist
(opMHpOBaHUS Ha aHAJIOTOBOM
BBIXO/JIC;

- BozmoxHOCTH 3aJaHus
dopMHupyeMOro  CHrHaJTa  C
MTOMOIIIBIO MOBTOPSIEMOTO
(dparMeHTa, 3amaBaeMoro depes
rpaduueckuil HHTEpQEiic;

- BozmoxHOCTH 3aJaHus
YaCTOTEHI (dparmenTa
(opMupyeMoro curHasia;

- Bo3MmoxHOCTH  coxpaHeHHUs
3aaHHOTO HOBTOPSIEMOTO
¢parmenTa CUTHaja Ha
KOMIIbIOTEpE (HE BXOASAIIEM B
KOMIIJICKT IOCTAaBKH);

- Bo3MoXHOCTE  HacTpoMKH
reHepaTopa 1 dpoBBIX
CHUTHaIOB Ha (OPMHPOBAHHUE
nmepefayd  Pa3IuYHbIX  OalT
nHdopmarmu;

- Bo3MOXHOCTE  HacTpoMKH
JaCTOTEI u CKBayKHOCTH
renepupyemoro IIINUM curnana;
- Bo3MoxxHOCTH cOXpaHeHHs
3aaHHBIX HACTPOEK CHTHAjJa Ha
KOMIIbIOTEpE (HE BXOMSIIEM B
KOMIUICKT TIOCTaBKH).

15

IIporpammHoe obecneyenue

IIporpammuoe obecrieuenne
(ITO) no3BoJIsET MOJIB30BATEIIO
paboTath ¢ HUGPOBHIM
o0opyznoBanuem u3 coctasa LJI
B OIEPALHOHHBIX CHCTEMax
cemeiicrBa Windows, Linux ¢
Y4EeTOM MX HHIHBUIYATbHBIX
TEXHUYIECKUX 0COOEHHOCTEH U
(hyHKIMOHATIBHBIX
BO3MO>KHOCTEH.

18




151

SI3pIKOBOC COIIPOBOXKJICHHE
POrpaMMHOI0 MEHIO

pycupHUIIpOBaHHOE

15.2

Peanu3oBanublii  (yHKIMOHAT
MIPOTPAMMHOTO 00eCIIeYeHUs:

- DyHKIHOHAT
aBTOMATU4ECKOTO OOHApyXEHHs
¢axra TIOJKITFOUCHUS -
OTKJTIOYEHHS] MYJbTHJATYAKA K
KOMIIBIOTEPY (HE BXOIMIEMY B
KOMIUIEKT TIOCTaBKN);
- OyHKIIMOHAT BBIOOpA
JATYNKOB JUIT W3MEpEHHH, C
BO3MO>KHOCTBIO CKPBITh
MOKITIOUEHHbIE JaT4UKH,
KOTOpble He TpeOyroTes ams
HU3MEpEeHHUI;

- VnpuBugyanbHBIE —HaHENN
HACTPOEK JUIsl KAXKJIOTO JaTIHKa.

15.3

KonnuecTBo
MPOBEACHHUS
pabot

CLICHapHeB
11a00paTOPHBIX

40

[Hrtyka
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HepequL «OKOH» B paMKax
KaXXJI0To ClCHapusi:

a) OKHO PETHCTpAlliH CHTHAJIA,
[OCTYMAIOLIEro ¢ JaT4YHKa;
0) OkHO OOpabOTKH JaHHBEIX (C
BKJIAZIKAMH JUISE (pOPMHUPOBAHUSE
TaONHII, MMOCTPOCHUS TPapUKOB
Ha OCHOBE C(HOPMUPOBAHHBIX
TaOIHIL;

B) OKHO (opMHpoBaHUS
JIEKTPOHHOTO OTYETA.

155

OyHKIMOHAIBHEIE
BO3MOXHOCTHU OKHa
perucTpanuu:

- 3ar0JHEHUE Ta0JIHI
00paboTky,
MpeyCMAaTPpUBACMBIHA
METOIUKOU MIPOBEACHUS
paboTsr;

- SKCMOPT TabNHUIBI CO BCEMH
JTaHHBIMHU,
3aperuCTPUPOBAHHBIME
JIATYUKOM, BO BHEHIHWH (haiin
U TaibHelneld o0paboTKu BO
BHEIITHEM PEAaKTOpe TaOJIHII.

15.6

DyHKIMOHAJIbHBIE
BO3MOYKHOCTH OKHa 00paboTKH
Ha  BKJIagkax  paboTel ¢
TaOJINIAMMU:

a) BBOJ HCXOJHBIX JaHHBIX

HOPOBOUMOTO  JKCIEPHMEHTa;
6) aBTOMAaTHYECKOE 3allOTHEHHE
TabNuIbl  MOCiHe  HPOBEPKH
POrpaMMoii [PaBUIILHOCTH
3aII0JHeHUS yUaIuMCst
OTHENBHBIX STYEeK;

B) TIPOBEPKH  MPaBHUIBHOCTH
BBITTOJTHEHHS yyamummes
apu(pMETHYECKUX oOIepanuii ¢
pa3sMepHBIMH ~ BEIMYMHAMU B
OTJICTBHBIX STYEHKaX C I[BETOBOM

19




WHIAKAIueH
pe3ysbTaTa;
I') 9KCHOPT HOJYYEHHBIX TAOJIHIL
BO BHEWIHMH (ailyl, KOTOpHIit
3ateM  oOpabarbiBaeTcsi  BO
BHEIIHUX PEeAaKTOpax TabiuiL.

MIpaBUJIILHOTO

15.7

DyHKIMOHAJIEHBIE
BO3MOXHOCTH OKHa 00pabOTKH
Ha  BKJIagkax  paboTel ¢
rpaduxKamu:

- HeceHHe Ha rpadK TOYeK MpU
OINTUMAIIBHOM BBIOOpE
Macurada u IpeaesoB
U3MEPSAEMbIX BEJIMYUH Ha OCHX;
- HaHeCeHHe ommnboK
U3MepeHHil (IpU YKa3aHUM HX B
TabyMIe HMCXOAHBIX JAHHBIX);
- anmpoKCHMALHs TOIy4aeMbIX
3aBICHMOCTEH rpadukamMu
AQHATUTHYCCKUX ~ (QYHKUMHA U3
HAMEIOIETOCS Habopa c
coBMemieHueM — rpaduka  C
9KCIEPUMEHTAIBHBIMU
JTaHHBIMH noadbopom
HaWIy49InX KO3 (HUIUEHTOB
¢yHKIMM  BBHIOpAaHHOTO  BHIA
METOJIOM HAUMEHBIIHX
KBa/IpaTOB;

- DOKCIOPT JaHHBIX B BHIC
rpapuueckoro  ¢aitma s
paboThl ¢ rpadUKaMu Bpy4HYIO.

15.8

DyHKIMOHAJIbHBIE
BO3MOKHOCTH OKHa
(dhopMHpOBaHHS  DICKTPOHHOTO
OTYeTa y4allerocs:

KOITMPOBaHHUE B HEro
¢dortorpadum yCTaHOBKH, BCEX
MaTepualoB IO  MOIyYECHHIO
JaHHBIX €  JaT4YUKOB U
00paboTK! JTaHHBIX, COOPAaHHBIX
B pamKax BBITIOJIHCHUS
crieHapusi paboTel, U Habop ¢
KJIaBHATyPBI TEKCTOB c
UCHOJIb30BaHUEM B (opMyrax
Ipe4ecKux u JATUHCKUX
CHMBOJIOB.

15.9

®dopmar Gnankos «bmanku s
COCTaBJICHUSI OTYECTOBY

BBIIIOJIHSAIOTCS KaK c
COCTaBJICHHEM 9JIEKTPOHHBIX
OT4eTOB, Tak W (UKcanuei
JaHHBIX C JIaTYUKOB IyTEM
PYYHOTO TEPEeHECeHUs HX B
pacneuataHHbli  «bmaHk Ui
COCTaBJEHUSI OT4ETa» U C
00paboOTKOW JTHX JaHHBIX B
mabionax Tabmun u 'padukos,
BKJIFOYCHHBIX B OJIaHK.

15.10

IlepedeHs Tem sl MPOBEACHUS
YHUCIICHHBIX 3KCIEPHMEHTOB Ha
OCHOBE PAaCYETHBIX MOJEIIEN:

- MAarHUTHOE II0Jieé KAaTYIIKH
(pacueTHas MOJeNb
«MarHuTHOE TOJIe KaTYLIKN»);
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- zapsiKka M paspsjka
KOHJICHCATOpa (pacuetHas
MOJIeNb «ONEeKTPOANHAMUKAY -
610K «KonzneHcatop»);
- SBICHHE  CAMOMHJIYKIHH
(pacuetHas MOJIeNb
«OnekTpoauHaMuKa» -  OJIOK
«MHAYKTHBHOCTHY);

- CBOOOTHEIE
3NIEKTPOMATHUTHBIE ~ KoJeOaHus
(pacueTHas MOJIeINb
«DNeKTpoaAHAMHKa») - OJIOK
«KonebarenpHbIi KOHTYPY;
- pE30HaHC B
IOCJIe/IOBATEIbHOM KOHTYpe
(pacueTHass moxenb Pe3oHaHc);
- (boKyCHOE pacCTOSHHE JIMH3bI
(pacuernass monens «DoKycHOE
paccrosiHue JIUH3BD);
- wuHTepdepeHIHs CcBeTa B
cxeme Onra (pacueTHas Mmoaenb
«VHTepdepeHIys cBeTa B cXxeMe
IOHnray);

- nmudpaknMOHHAs ~ penieTKa
(pacuerHas MOJEINb
«/An¢pakyoHHas pemeTKay).

15.11

Metoandeckue pyKOBOJACTBAa K
Ka)XJI0il MOJEIH, OMTMCHIBAIOIITHE
YHCJICHHBIE YKCIIEPUMEHTHI

Hannune

15111

PacuerHass mozmens «MarauTHOE
1oJie KaTyHIKW», KOJUYECTBO
9KCIIEPUMEHTOB:

[Hryka

15.11.2

Bnok «Konnencarop»
pacueTHOH MOJIENH
«DNEKTPOIUHAMHKAY,
KOJIMYECTBO IKCTIEPUMEHTOB:

[Hryka

15.11.3

Baox «HIyKTUBHOCTb
pacuerHoi MOJIEIIH
«IJEKTPOIMHAMUKAY,
KOJINYECTBO 3KCICPUMEHTOB:

[Hrtyka

15.11.4

Biox «KonebarenbHbIi
KOHTYp» pacueTHOH MOJEIH
«DNEKTPOIUHAMHKAY,
KOJIMYECTBO IKCIICPUMEHTOB:

[Hryka

15.115

Pacuernass mogens «Pe3oHaHC»,
KOJIMYECTBO IKCIIEPUMEHTOB:

[Hrtyka

15.11.6

Pacuernas mogpens «®DokycHOe
paccTosiHue JIMH3BDY,
KOJIMYECTBO IKCTIEPUMEHTOB:

[Hrtyka

15.11.7

Pacuernas MOJIeJIb
«VHTepgepenims  cBeta B

[Hrtyka
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cxeme [Onra», KommgecTBO
9KCHEPUMEHTOB:
15.11.8 Pacuernas MOJIETb
«/ludpakroHHas  pemeTkay, 3 [Hrtyka
KOJIMYECTBO IKCIIEPUMEHTOB:

15.12 Tun HocuTens, Ha KOTOPOM
MIOCTaBIISIIOTCSL BCE PYKOBOJCTBA
mo pabore ¢ TmporpamMMmoin brIe - HaKOTHTEND
YUCIEHHOTO  MOJEIHPOBAHUS
BMECTE €  NPOrpaMMHBIMH
MOJLYJISIMH.

16 JonoHuTEeNbHBIH IIporpaMMHBIi IPOAYKT
¢dynxunonan IO IMudposoii | npeaHasHAYEH AU IPOBEACHUS
J1abopaTopuu, Ha3HAYEHHe: y4eOHBIX HCCIET0BATEIHCKIX

MIPOEKTOB, IPaKTUKYMOB,
11ab0paTOPHBIX U
JEMOHCTPAIIMOHHBIX
9KcrepuMeHToB. ObecreunBaeT
BO3MOKHOCTb MOJJICPKKI
y4eOHOT0 MpoIiecca B paMKax
TPaANIMOHHEIX (HOPM OO0YUCHUS
U IIepexoj K COBPEMEHHBIM
(hopmam opraHu3anUK y4eOHOTO
rporecca.

16.1 Bosmoxuoctu npu nposeaenun | Ilpocmarpusats CIIHCOK
UCCIIeJOBaHMIT (YueOHBIX | CYIIECTBYIOIIMX HCCICAOBAHUI
UCCIIEJIOBATENBCKUX IPOEKTOB, | C yKa3aHHbIMH
MIPAaKTHKYMOB, JJAOOPATOPHBIX U | MOJSIMH: TEMAaTHKA
JIEMOHCTPAIMOHHBIX HCCIIeI0BaHMs, Ha3BaHHE
9KCIIEPHIMEHTOB): HCCIIeI0BaHMs, nara

HCCIIeI0BaHMUS, aBTOp
UCCIIeJOBaHMS, craryc
HCCIIeJOBAHMSI.

IIpocmaTpuBaTh CITMCOK
CYLIECTBYIOIMX HCCIIEA0BaHUN
c YKa3aHHBIMHI TIOJISIMH:
TeMaTHKa HCCIIe0BAHMS,
Ha3BaHHE WCCIENOBAHUA, JaTa
HCCIIeI0BaHMUS, aBTOp
UCCIIeJOBAHMS, craryc
UCCIIeJOBAHMSI.

CopTtupoBath CIIHCOK
CYLIECTBYIOIMX HCCIICA0OBaHUM
1o CIIeTYIOIINM TOJISIM:
TEeMaTHKa, Ha3BaHHWe, JaTa,
aBTOp, CTATYC.

Ob6ecnieunBaTh TIO3TAIHOE
BBITIOJTHEHHE

HCCIIEeI0BATEIbCKOH PaboThl, B
COOTBETCTBUM CO CIEAYIOLIEH
CTPYKTypOi pa3ziesnos:
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«Omnucanuey,  «lIpoBenenuer,
«Ananuszy, «[IpocMoTpy.
Bo3moxHOCTH HarJISIIHOTO
CPaBHHUTENBHOTO aHAJIN32 c
MTOMOIIBIO 0TOOpaKEHUs
rpaduKOB B JBYX-KOJOHOYHOM
pexume.

Bo3MoxxHOCTE co3anus: -
CO3/1aBaTh HOBOE WCCIICIOBAaHUE
c BO3MOKHOCTBIO 3a71aTh
TEKCTOBOE  OMHCAHME TOJIEH:
Ha3BaHWE, OIHKCaHHWE, LEJH,

TUIIOTE3BI, [JIAHOBBIA  XOJ
paboTh; - co3maBaTh TAOJHUIIBI
JUIS cOopa/oToOpaxeHust
JAHHBIX HCCIIEIOBAHNS;

c03/1aBaTh TEKCTOBBIE

KOMMEHTapud B  Ta0JHMIax
JTAaHHBIX; - CO3[aBaTh T'pauKH-

WTIOCTpaunu JIAHHBIX,
TNPEACTABICHHBIX B TaOJIMIHOM
BHJC, - CO3IaThb HECKOJIBKO

rpaMKOB; - CO3/1aTh HECKOJBKO
IIKaJl Uil OJHOrO rpaduka ¢
LEJBbI0 COMOCTABJICHHUS JJAHHBIX

OTIpeIeIeHHON BEJINYHUHEL,
U3MEPEHHON B pa3iIMuHBIX
eANHAIIAX; - c037aBaTh
TEKCTOBBIE ~ KOMMEHTapuH  C
BO3MOXHOCTBIO BCTaBKH
CHeHaTbHBIX CHMBOJIOB,
BEPXHHX M HIKHHMX HHJIEKCOB,
WUTIOCTPalUi; - BO3MOXKHOCTb

n00aBNIATh B TAaONUIy HaHHBIX
THIT TIOJIS «IUTST H300PAKEHU .

Bo3zMmoxHOCTB paboTet c
rpaduKaMu.

Bo3moxHocT  Tpaduueckoro
penakropa bopmy,
BCTPOCHHOTO BU3yaJIbHOTO
penakropa, CIICLUAILHOTO
HUHCTPYMEHTA pUCOBAHUSA.
Bo3moxxHOCTH paboTsI c
JIOKYMEHTOM.

Bo03MOXHOCT TIPOCMOTpPETH B
MPOJYKTE 00ydaromue Kypesl 1o
CIIEYIOIEMY MIEPEUHIO
¢dyHKIMOHANA: 0O630p
nHTepdeiica, MccrnenoBanus wu
ABTOpu3anus.

16.2

CnpaBoyHas uabpopManusi:

- Exunnnel uamepenus cucteMm
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CH, CI'C, TpaaiuMOHHBIX
CHCTEM Mep.
- OyHamMeHTaIbHbIE
MTOCTOSIHHBIE.
- KpatHeie u nonpHbIE
npucTaBku cucrembl CU.

16.3

Bo3moxknocti g paboTsl €O
CIpaBOYHOH MH(pOpManUeH:

Xpaunenue IS KaXKIou
CIMHWIIEI M3MEPEHUS: Ha3BaHUS
u o0003HaueHUS H3MEpPsSEMOH
BEJIMYUHBI, 0003HaYeHHS
€IMHULBI U3MEPEHUs], OIMUCAHUS
€IMHULBI U3MEPEHHS, THHEHHBIX
CBA3ell C APYIMMHU eAWHHUIAMHU

H3MEpEeHHS.
ITowuck: o Ha3BaHUSIM
W3MEPSEMBIX ~ BEIMYMH WU
eqWHUIIaM  wW3MepeHus (10

BBIOOPY MOJIB30BATENS), a TAKKE
10 BCEM TEKCTOBBIM HOJISIM.
CopTtupoBka o
yOBIBaHHIO/BO3PACTAHUIO o
CIIEYIOIIUM TIOJISIM:
Ha3BaHHUE M3MepsSIeMOH
BEJINYHHBI, o0o3HaveHwe,
Ha3BaHHUE €MHHIBI H3MCPECHUSL.
[IpocmoTp: - MIPOCMOTP
noapobHol mHDOpMALUH  TIO
Mo00H eMHHIEe U3MEPCHUS IIPH
HaXXaTUH HA ee Ha3BaHHE, B TOM

qucie OIIMCAaHUEC CAUHUIIBI
U3MEPCHUS n JINHEWHBIE
3aBUCUMOCTH C JApYyruMu

BEJINYMHAMU (IIPH MX HAJMYHU):

- TpocMOTp OOBEKTOB 11O
TeMaTHYeCKHM  pasjenam; -
rpagpuueckoe  IpeACTaBICHUE
YHCIICHHBIX COOTHOIICHUIT
MEXy BEJIMYMHAMY,
CBSI3aHHBIMU JIMHEWHBIMU
3aBUCUMOCTSIMHU.

Coszpnanue: - co3JaHue
MOJTb30BATENBCKUX €IMHUI]
HU3MEpEHMs, nu3MepsieMon
BEJINYMHBI, ~ CHCTEMBI  Mep;
CO37]aHNe JIMHEMHBIX
3aBUCUMOCTEN

MIOJTE30BATEIBCKUX €IMHHI]
HN3MepeHHs oT €/IHUII

W3MEpEeHHs, CO3JJaHHBIX paHee
WIA CIUHUI] HW3MEpPEHHSA W3
o011eil 6HONIHOTEKH TaHHBIX (10
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BEIOODPY TOJTb30BATEIIS ), -
BO3MOKHOCTh BHECCHUSI
JIOTIOJTHUTENbHOW  MH(DOPMAIIIU
Mo O0BEKTY C  MOMOIIbIO
nobasnenust  (aitoB  mmpoxo
pacnpocTpaHeHHBIX (pOpMATOB.
CopTupoBka CIHCKA
(GyHIaMEHTAIBHBIX TOCTOSHHBIX
o CIIEIYOIUM TIOJISIM:
HaMMEHOBaHHE, O00O3HAYEHUE,
3HaYEHHE, NpUOIIKEHHOE
3HAUCHHUE, SMHHLA U3MEPCHHSI.

16.4

CpOK JieificTBHS JMIEH3UN:

OeccpouHast

17

Kparkoe pykoBoacTBo 1O
IKCILTYaTalHU Hudposoii
Jadoparopun

1

Komrmiekt

171

CoznepxaHue pPyKOBOJCTBA IO
9KCIUTyaTal|u:

- OIHMCaHMe W Ha3Ha4YeHUe
(pPOBBIX U3MEPHTEIBHBIX
JATYUKOB W MYJbTHAATYHKA;
ONMCaHWe WX  TEXHUYECKHUX
XapaKTepUCTUK u
BO3MOKHOCTEH; OIHCaHHe
CXEMBI YCTPOMCTBAa M IPHHIIMIA
JIEUCTBHSI;

- OpUMEphl  MPaKTHYECKOTO
NPUMEHEHHSI U MCIIONB30BaHUSA
JATYUKOB W MYJbTHAATYHKA;
- olMcaHue CXEMBbI
MOAKIIOYEHUsT  JaTYUKOB K
KOMITBIOTEPY;

- OmMCaHWE  IIPOTPaMMHOM
qacTH UQpoBoi 1aboparopuu,
OTIHCaHue uHTepdetica
HPOTrpaMMBl;

- ONHCaHWE IIAroB YCTaHOBKH
MIPOTPAMMHOTO obecreueHust
Uit paboOTBl C JaT4YUKaMu U
MYJIBTHIATIUKOM;

- TOpSIOK paboTHl C MOIYJIEM
CONPSDKEHHSI  MYJBTHAATYUKA
JUISt obecrieueHus
0OecrpoBOIHOM nepeaavyn
JTAHHBIX HA PETUCTPATOP JAaHHBIX
(KOoMIBIOTEp, HE BXOMALMI B
KOMIUICKT ~ IIOCTaBKH)  IIpH
BBIIOJIHEHUH M3MEPEHUH.

18

CnpaBo4HO - MeTOAMYeCKHe
MaTEPHUAJIbI

1

Kommiekt

18.1

Meroauueckue peKOMEHIAlU
mo pabore ¢  uudposoi
nabopaTopuei mo Gpusuke:

Copnepixar noApoOHbIe
HHCTPYKLUHMH MO  CICAYIOLINM
[YHKTaM:
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- OyHKIMOHAN NIPOTPaMMBI JUIS

perucTpanuu JAHHBIX c
JIaTYHNKOB.
- HucTpymenTapun o

00paboTKe JaHHBIX M3MEPEHUIA:
W3MCHCHHE MaciTaboB
JNEMOHCTpAllMH  CHTHajla  C
JaTYHKa;, MEepeHEeCeHHEe IaHHBIX
U3MEpeHHH B  TaOJMUBl IS
nanbHeieil paboTel ¢ HHUMU;

COCTaBJICHUE 3JIEKTPOHHOTO
oryera.

- Meronuku MIPOBEICHHUS
11a00paTOPHBIX pabot c

NOMIaroBbIMU MHCTPYKIUAMU I10
UX BBIIIOJIHCHHUIO, B TOM YHCJIC

METOUKA HPOBEICHHUS
11ab0paTOPHBIX pabot c
MPUMEHEHHEM JIaTYUKa
YCKOPEHHS M YTJIOBOH CKOPOCTH.
18.2 O6mee KOJINYECTBO 40 e
71a00paTOpHBIX paboT
18.3 Komnuuectso 71a00paTOPHBIX
paboT ¢ mpUMEHEHHEM JaT4HKa 15 Tyka
YCKOPEHHSL ¥ YIIIOBOH CKOPOCTH
184 CocTaB OIBITOB ¢ IPUMEHEHUEM - U3MEpEeHNEe YCKOPEHUS
JIaTYMKA YCKOPEHMS M YIIOBOH CBOOOZHOTO Ta/IeHHs
CKOpPOCTH: - ONBITHI 110 U3YYCHHUIO
JIBI)KCHHE Tella Ha HAKJIOHHOM
IUIOCKOCTH
- OMBITHI 110 U3YYCHHUIO
JIBI)KCHUS TeNa Ha
TOPH30HTAILHO PACIOI0KEHHON
HanpasJstoIIen
- ONBITHI 110 U3YYEHHUIO
KoJieOaHMA Tena Ha MPYKUHE
- OMBITHI 110 U3YYCHHUIO
KOJICOaHUs Tella Ha HUTH.
18.5 KOJIN4YECTBO OIIBITOB no
H3MEPEHHIO YCKOPEHUs 1 Tyka
cBOOOAHOTO MaJIeHHs
18.6 KOJINYECTBO OIIBITOB o
U3YYCHUIO JIBIKEHHE Tela Ha 4 ltyka
HAKJIOHHOHU IUIOCKOCTH
18.7 KOJIM4YECTBO OIIBITOB no
W3YYCHHUIO JBIDKCHUS Tela Ha
TOPU30HTAIBHO 2 HItyka
pacnoIoXeHHOH
HaNpaBJSIOLIEH
18.8 KOJINYECTBO OIIBITOB o
3 HItyka

N3YyUCHUIO Kojie0aHusl Tena Ha
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NpyXXHHE

18.9 COCTaB OIIBITOB MO H3y4YCHHIO - HUTSHOM MasTHUK;
KoJIeOaHus Tesla Ha HUTH: - KOHMYECKUH MasTHUK;
- ABMDKEGHHE IO OKPYKHOCTH B
TOPH30HTAIILHOH MIIOCKOCTH;
- ABIKEHHE IO OKPYKHOCTH B
BEPTUKAJIBHOMH IIOCKOCTH;
- MOJICTIMPOBAHKE YIIPYroro
yaapa.
19 AKkceccyapbl: 1 Habop
19.1 COenUHNATEIBHBIN USB
kabens (USB A BuiiKa - 1 Tyka
USB B Bmka):
19.2 3apspHOoe  ycTpoilcTBO I 1 MEryxa
6ECIPOBOHOTO MYJIbTHAATIHKA
19.3 CoOenUHATEIBHBIN USB
kabens (USB A BuIKa - 1 Tyka
USB Type - C Buika)
194 CoenunurensHblii kabens (USB
. 1 Tyka
A Buika - miniUSB Buiika)
195 USB Apantepa Bluetooth 4.1 1 [ityka
Low Energy
19.6 USB ¢uemr wnHakonurenab ¢
HEOOXOOUMBIM  HPOTPAMMHBIM 1 Tyka
obecnieyeHreM
20 Cucrema xpanenusi | Bce o6opynoBanue, Bxosiee B
(ynakoBka): coCTaB JIabOPaTOPUH YIIOXKECHO B
IJJaCTUKOBBII KOHTEHHED
20.1 Jmna ch)l.iTenHepa (B cbope ¢ 434 Musimerp
KPBIIIKO#):
20.2 HII/IpPIHaNKf)HTeI/IHepa (B cbope ¢ 311 Musimerp
KPBIIIKOH):
20.3 Beicora zco.HTeI/IHepa (B cbope ¢ 158 Musimerp
KPBIIIKOH):
21 JlonoJiHuTE/IbHBIE MATEPHAJIbI - Pycckosi3plunblil cailT
HOJICPIKKH;
- Buneoponuku Ha caiite
[IPOU3BOUTEIIS
Hudposasn 32.99.53.130/ XapakTtepucrtuku no KTPY:
J1abopaTopus no 32.99.53.130 - 1 IMpenmernas obnacts Xumnst
XHMHH 00000047 JlonoIHUTeIbHbIe
(yuenuveckas) XapaKTepHCTHKH: *
2 Tun nonp3oBarens Obyuaromuiics
(Habop no 3 Tun  nepemaun  HoKa3zaHW [Ipsmoe noaxiItoYeHue K
3aKpCIJICHUIO JIaTYHKOB YCTpOHCTBY
H3yJacMBIX TEM II0 4 JlomonHuTeNbHBIE MaTepHAIIBl B - 3apsiiHOE YCTPOUCTBO C
HPEAMETHBIM KOMIUIEKTE kabemnem miniusb

001aCTIM OCHOBHOTO
o01ero oOpa3oBaHus)

- Kabenas USB
COCTMHUTEIbHBIN
- Habop naboparopHoit
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OCHACTKH
- [IporpamMmuoe obecnieuenne
- PykoBoacTBo 1o

IKCILTyaTaluu
- CipaBo4HO - METOANYECKUE
MaTepHuabl
- YnakoBka
5 Becnposoanoii 1 lliryxa
MYJbTHAATYHK 110 XUMHHI
51 CocTaB BCTPOEHHBIX B KOPITyC - Maruuk ypoBHs pH
MYJIBTUAATYMKA - JlaT4MK 371eKTprUUeCcKOi
U3MEPHUTEIBHBIX JaTYHKOB HPOBOMMOCTH
- JlaTumk TeMmepaTypsl
HCCIIeTyeMOM cpelibl
52 B03MOXXHOCTS MyNBTHAATINKA OJTHOBPEMEHHOE H3MEpEHHE
BCEX I1apaMETPOB, UCXO/S U3
cOoCTaBa MyJIbTHATYHKA
53 PexuM paboTel MynbTHAATUHKA: Pabora mynpTHIATUNKA B
pexxume cbopa u nepenadu
JIAHHBIX
54 KoHcTpyKkTHBHOE — HCHOJHEHHS KomOunmnpoBanHOCTH
MYJIbTHIATYHKA MYJIBTHIATINKA 32 CUET
BO3MO>KHOCTH KaK COBMECTHOTO
UCHOJIb30BAHUS IICKTPOHHOTO
0JI0Ka MyJIBTHIATUYUKA C
0ecpoBOAHBIM MOAYJIEM
CONPSDKEHHUS, TaK U
pa3lieIbHOT0, HE3aBUCHMOTO.
5.5. PaspsaHOCTH BCTpOECHHOTO
AT mynpTHAATIHKA 12 Bur
5.6 Uurepoeiic paspema (tuml) Ha
KOpITyCe 3JIEKTPOHHOro Ooka
MyJbTHUIATYHKA JUIL  NIPAMOTO USB (11 C)
MOJAKIIOUCHUsI K KOMIIBIOTEPY
(He BXOIIIEMY B KOMIUIEKT
OCTaBKH)
5.7 KomMMyHUKalMOHHBIM ~ pa3zbeM
(Tumn2), Ha KopItyce
JNIEKTPOHHOTO 6noka
MYJIbTHIATYHKA ULt 1 [lTyKa
MNOAKIIOUEHU K MOJIYIIO
CONPSDKEHHST € JaTIUKOM,
Arduino - COBMECTHMBIM
POOOTOTEXHUIECKUM H3IEIHSIM:
5.8 Unrepdeiic 6ecrpoBOAHOTO Bluetooth
HOJIKJIIOUCHHS] MYJIbTUIATYHKA
5.9 Bo3moxHOCTB 3aKperIeHUs Ha paboueil MeTanIn4ecKoi

MYJbTUAATYUKA

ITOBEPXHOCTH, B TOM YUCJIE U
BepTI/IKaJII)HOﬁ IJIOCKOCTH, C
TTOMOIIBIO BCTPOCHHBIX
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BHYTPCHHHX MarHuTOB,
PAcCIOJIOKEHHBIX Ha ThUIbHOIT
CTOpOHE KopIyca.

5.10 Bo3zmoxHOCTB 3aKpEIUICHUs | C IOMOILBI0, BMOHTUPOBAHHOU B
MYJIbTHIATYHKA B IITATHBE KOPITYC MyJIbTHIAaTYHKA Iafiku
JUIsL BKPYYMBAHHUS JepKaTeIIst
511 Hanpsoxenue MUTAHUS
5 Bonbr
MYJIbTHIATYHKA
5.12 Emkocth AKKyMYJISITOPHOR
Garapen, BCTPOSHHON B MOIYIb 0,7 Awmriep-4yac
CONPSDKEHUS
513 Homunanszoe HaIpsKEHUE
3,7 BosasT
GaTaper MyJIbTHAATYHKA
5.14 JlnnHa kopmyca 6ecripoBOJHOTO
MyJbTHAAaTIHKAa (B cOope ¢
MOJyJIeM CONpsDKeHHs u 0e3 133 Musumerp
ydyera TabapUTHBIX pa3MeEpoB
pa3bpeMoB):
5.15 Mupuna KopIyca
6eCIpPOBOHOIO0 MYyJIbTHIATYHKA
(B coope c MOJTyJIeEM 70 Musimerp
compsbkeHHss W Oe3  ydera
raGapuTHBIX pa3mepoB
pa3bpeMoB):
5.16 Beicora KopIyca
6eCIpPOBOHOIO0 MyJIbTHIATYHKA
(B coope c MOJTyJIEM 22 Musimerp
compsbkeHHsT H  0e3  ydera
rabapHTHBIX pa3MepoB
pa3bpeMoB):
5.17 Pazsem Ha xopmyce Momyns
CONPSDKEHHUA  MYJbTHIATYHMKA USB (tun C)
JULSL 3aPSIIKH aKKyMYJBSITOpa
5.18 Pazpem  moaxmoueHus ~— Ha KOMILIIEMEHTapHBbIH
KOpIIyce MOJIYJIsl CONPSDKCHHS | KOMMYHHKALOHHOMY pa3beMy
MYJIbTHIATIAKA (Tun2) B 9neKTPOHHOM OJIOKE.
5.19 Cnocob BKJIFOYCHMSI-
BBIKJIIOYEHHSI ~ OECIIPOBOJHOTO
Kuonka
MOLyJIst COTPSKEHUS
MYJIbTHIATYHKA
5.20 Wunukanus YCIIEIIHOTIO
BKJIFOUCHHSL MOJIYJISI Hserosas
5.21 IBeToBast HHIMKALNS
OCTaTOYHOTO 3apsizia OT 3€JICHOTO 110 KPAacHOTO 110
AKKyMyJIATOpa € HW3MCHEHHEM Mepe paspsia akKyMyJssTopa
1BETA
5.22 Hapnexnoe H IUIOTHOE
MEXaHIUIECKOe coeauueHne | C MOMOLIBIO IOTIONTHUTEIBHBIX

3JIEKTPOHHOT'O 0J10Ka ¢ MoayJieM
COTIPSIIKCHUSL

COCAMHUTCIIbHBIX 3JICMCHTOB
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5.23

Marepuain HU3TOTOBJICHUS
KOpIyca MyJIbTHIATYHKa

yIapONPOYHBIH IITACTUK

BceTrpoeHHbI 1aTYMK: AaTYUK
ypoBHs pH

1

[Htyka

6.1

Ha3HaquI/Ie JaTiyrlKa YpOBHA
pH

H3MEPEHHE BOJOPOIHOTO
TIOKa3aTelst B BOJHBIX
pacTBopax

6.2

Jlnana3oH u3MepeHus IaTyuka
ypoBHa pH (HIKHSS TpaHuna),
pH

0

6.3

JluamazoH HM3MepeHUus JaTdHhKa
ypoBHst pH (BepxHss rpanwmia),
pH

14

6.4

Pazpemenue paruynMka ypoBHs
pH, pH

0,01

6.5

Jlnana3zon pabouux TemmepaTtyp
natyuka ypoBHS pH (HIKHSISL
TpaHHIA)

10

I'panyc Llenscus

6.6

JlnamazoH pabouynx TeMmneparyp
natyrka ypoBHS pH (BepxHss
rpaHHIA)

80

I'panyc Lenbcus

6.7

[TorpemHnocts HU3MEpPEHUN
natyuka yposss pH, pH

0,1

6.8

YyBCTBUTETBHOCTh JlaT4nKa
yposus pH, pH

0,01

6.9

Tun pazpema 11 TTOIKITIOYEHHUS
HN3MEPUTEIHHOTO pH -
3NEKTpoja

BNC

BcerpoeHHblil 1aTYnK: AaTYUK
3JIEKTPUYECKOM
TMPOBOAUMOCTH

[Hryka

7.1

Haznauenne JaTdyuKa
3HeKTpI/I‘{eCKOI71 IpOBOAUMOCTH:

HU3MEHEHHUE yIeTbHON
JIIEKTPOTIPOBOAHOCTH JKUIIKUX
cpexn

7.2

Jlnama3zoHel  uU3MepeHHi 1
JlaTYuKa 3JIEKTPUUYECKON
MIPOBOJUMOCTH (HKHAA
rpanuna), MKCm/cMm

7.3

JluanazoHel  u3MepeHHi 1
JlaT4nKa JIEKTPUUIECKON
IIPOBOIUMOCTH (BepxwHsis
rpanuna), MKCm/cMm

200

7.4

Juanazonsl  u3MepeHuid 2
JlaTYuKa 3JIEKTPUUYECKON
IIPOBOUMOCTH (HPKHSS
rpanuna), MKCm/cMm

7.5

Juanazonel  um3MepeHuid 2
JlaT4nKa JIEKTPUUIECKON
MIPOBOJUMOCTH (BepxHSIs
rpanuna), MKCm/cMm

2000
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7.6

Jnana3onst
JaTYUKa
MIPOBOJUMOCTH
rpanuna), MKCm/cMm

HU3MEpEHUN 3
3JIEKTPUUYECKON
(HYOKHSS

7.7

Juanazonel  m3Mepenui 3
JlaT4nKa JJIEKTPUYECKOHI
IIPOBOJUMOCTH (BepxwHsis
rpanuna), MKCm/cMm

20000

7.8

Pazpemenne ans auamasona 1
JlaTYuKa JJIEKTPUUYECKON
npoBoauMocTH, MKCM/cM

0,1

7.9

Paspemienne s auanazona 2
JaTYuKa 2JIEKTPUYECKON
MPOBOIMMOCTH, MKCM/CM

7.10

Paspemienne s auanazona 3
JlaTYuKa 3JIEKTPUUYECKON
npoBoauMocTH, MKCM/cM

10

7.11

[TorpemHnocts HU3MEpPEHUN
JaT4uKa JJIEKTPUYECKOHI
IIPOBOJUMOCTH

10

IIponent

7.12

Tun pazbema JUist 10JKIF0YCHUS
U3MEPHUTEIBHOTO IIyNa IaT4uKa
3JIEKTPHYECKOH ITPOBOUMOCTH

BNC

BcerpoeHHblil 1aT4nK: AaTYUK
TeMIepaTypsl  HcciaeqyeMoi
cpensbl

[Hrtyka

8.1

Haznauenne
TEeMIIEPaTyphl
cpeapl

JTaTYUKA
HCCIIeyeMoi

H3MepeHHe TeMIIEpaTyphl
UCCIIEAyEMON CPe/Ibl

8.2

Pasmemiene  M3MEpUTENBHOTO
LIyIa U3 HEep>KaBEIoUIeW cTalu ¢
TeMIIEpaTypHBIM CEHCOPOM
BHYTPM IIyIoa BCTPOEHHOIO
JaT4uKa TeMIIepaTypbl
HCCIIETyEeMOMH cpelibl

BriHoCHOM Ha rHOKOM Kabelre

8.3

Jlnana3oH u3MepeHus HaTyuka
TEMIIEPATYPBL HCCIENYyEeMOM
cpenpl (HIDKHIS TPaHHLA)

-20

I'panyc Llenscus

8.4

Jlnana3oH u3MepeHus JaTuuka
TeMIIepaTyphl HcciexyeMoit
cpenbl (BepXHsIsl TPaHUNA)

+140

I'panyc Lenbcus

8.5

Pa3pemenue JaT4uKa
TEMIIEPATYPBL HCCIENYyEMOM
cpebl

0,1

I'panyc Lenscus

8.6

[TorpemHnocts U3MEpEHUs
JaT4uKa TeMIIEepaTypbl
HCCIIETyeMOMH cpeJibl

I'panyc Lenbcus

8.7

JuameTp pazpema, TUIIA THE3M0,
JUId INTEKepa H3MEPUTEIbHOIO
Imyna  JaT4dKa TeMIepaTyphl

3,5

Mumnumerp
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HCCIIETyEeMOM CpeJibl

OTaeJbHBIA JaTYUK: JAaTYHK
ONTHYECKOH IUIOTHOCTH 525
HM

[Hryka

9.1

Hcnonnenue IaTauKa
OINTHYECKOH ITIOTHOCTH 525 HM:

JlaT4uK BEITIOJTHEH B BUZIE
€IMHOTO MOJLYJIS,
MIPE/ICTABIISIONIEro co0oi
KOPIIyC U3 IUIACTHKA, BHYTPU
KOTOPOTO HaXOIUTCS MeyaTHast
J1aTa C 3J€KTPOHHOHN CXeMOH

9.2

Haznauenue aT4uKa
OINTHYECKOH ITIOTHOCTH 525 HM:

U3MEPEHUE ONITUYECKON
IJIOTHOCTU PAcTBOPOB Ha JJIMHE
OITHYECKOM BOJHEI 525 HM

9.3

Jlnama3oH W3MEpeHUs IaTyhKa
ONTUYECKOU IDIOTHOCTH
(HmxHAA rpaduna), D

0

9.4

Jlnana3oH u3MepeHus JaTuuka
ONTHYECKON IUIOTHOCTH
(BepxHsis rpannma), D

9.5

Paspemenune JaTdyuKa
ONTHUYECKOH TIoTHOCTH, D

0,01

9.6

[TorpemHnocts U3MEpEHUs
JlaTYuKa ONTUYECKON
TUIOTHOCTH

10

IIpouent

9.7

I[III/IHB. BOJIHbBI UICTOYHUKA CBCTa
JaTdyuKa ONITUYECKOM
IJIOTHOCTH, HAHOMETP

525

9.8

JlnuHa ~ Kopmyca  JlaT4HMKa
ONTHYECKOW TMIoTHOCTH (0€3
ydera TabapUTHBIX pa3MEpoB
¢ukcaropa):

84

Mumnumerp

9.9

MMupura  Kopryca  JarTduka
ONTHYECKOW TIUIOTHOCTH  (0e3
ydera rabapuTHBIX pa3MepoB
¢uxcaropa):

76

Munnumertp

9.10

Bricora  kopmyca  paTdMka
ONTHYECKOW TIIoTHOCTH (O€3
ydyera TabapUTHBIX pa3MEpoB
¢ukcaropa):

245

Munumerp

9.11

Pazpem (tunl) JATYHKA
ONTHYECKONH IUIOTHOCTH  JUIS
MOJAKIIOUCHUsI K KOMIIBIOTEPY
(He BXOJAlIEMYy B KOMIUIEKT
TTOCTABKH)

USB

9.12

KoMMyHHMKaLlMOHHBIH ~ pa3beM
(TMn2) paT4MKa  ONTHYECKOH
IUTOTHOCTH, JUIS TIOAKITIOYEHHS K
MOJIYIIIO CONPSDKEHUS c
JIATYUKOM, Arduino -
COBMECTHMBIM

[Hrtyka
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pO6OTOTeXHI/I‘leCKI/IM U3ACIIUAM

9.13 Bupn HpeICTaBICHUS
pe3yJibTaTOB M3MEPEHUN Ipu
B BHJIC 3aBUCHMOCTH
HO/IKJIIOUESHUU JIaTYHKa .
. OITUYECKOH MIIOTHOCTH OT
ONTHYECKOH  IUIOTHOCTH K
BPCMEHH.
KOMITbIOTEpY (HE BXOJAIIEMY B
KOMIUIEKT ITOCTABKH)
9.14 Haznayenve oOQHOBpEMEHHOTO
HO/IKITIOUCHHS
KOMMYHHKAIIMOHHOTO ~ pa3beMa
(TMN2) fJarT4vKa — ONTHYECKOH Ul CHHXPOHHOT'O BBIBOJA
IUIOTHOCTH K JIAHHBIX Ha JIBa yCTPOHCTBA
POGOTOTEXHHIECKOMY H3JIEITHIO
u USB passema parumka K
KOMIIBIOTEPY
9.15 Marepuan Kopmyca —JaTdMKa N
. yIapONpOYHBI IIACTHK
OINTUYECKOH MIIOTHOCTH
9.16 KoncrpykruBaoe wucnonnerue | I - oOpa3Hblii KOpIycC ¢ ma3am,
JIaT4HKa OITHUYECKOH COOTBETCTBYIOLMMH I10
[UIOTHOCTH: pa3Mepam OOpTHKaM KIOBETHI,
IUTFOC BUHT IS (QUKCALIMEI
KIOBETBHI.
9.17 Krosera 1 HItyka
9.17.1 MaTepHal KIOBEThI IUIACTHK
9.17.2 HCIIOJIHEHUE KIOBETHI PO3payHbIid
9.17.3 I'abaputHble pa3Mepsl KIOBETHI
p p P ’ 109 Musumerp
JUIHHA
9.17.4 I'abaputHble pa3Meps! KIOBETHI
P p P ? 45 Munumerp
[IUpHHA
9.17.5 I'aGapuTHBIE pa3Mepbl KIOBETHI
p p P ’ 42 Munumerp
BBICOTA
10 Ha6o JadopaTopHoi
p patop 1 Ha6op
OCHACTKH
101 Hasnauenue Habopa UL IPOBEICHUS
11a00PaTOPHON OCHACTKHU: JIOTIOJIHUTEIIbHBIX
9KCHEPUMEHTOB COBMECTHO C
1 poBoit 1aboparopueit
10.2 CocraB Habopa: BOPOHKA IMTyka
10.2.1 MaTepHan U3rOTOBJICHUS
HOJIUIIPOIIHIICH
BOPOHKH
10.2.2 JIMaMeTp BOPOHKHU 60 Musumerp
10.3 Konba konnueckas 1 HItyka
10.3.1 00beM K0JI0bI KOHUYECKOi 100 MusnuTp
10.3.2 MaTepHa U3TOTOBJICHUS KOJIOBI .
. TEPMOCTOHKOE CTEKIIO
KOHHYECKOU
104 Jloxkeuka JUisl COKUTAHUS 1 HItyka
104.1 MarepHa H3rOTOBIICHHS
HepIKaBeroIlas CTalb
JIOXKCYKHU JUISL COKMTaHUS
105 CrakaH IUIaCTUKOBBIA TUI 1 1 IMTyka
10.5.1 00bEM CTakaHa IITACTHKOBOTO 100 Muuunutp
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THII 1

10.5.2 MarepHan H3rOTOBJICHHS
HOJIUIPOIIHIICH
CTaKaHa MJIaCTUKOBOTO TUM |
10.5.3 HaJM4Yde  MEpPHOM  IIKabl Jla
CTaKaHa IJIACTHKOBOTO THII 1
10.6 CrakaH IUTaCTUKOBBIN TUI 2 2 Tyka
10.6.1 0o0beM CTakaHa IUIACTUKOBOIO
30 MuuaTp
U 2
10.6.2 MarepHa H3rOTOBIICHHS
HOJIUIIPOIIHIICH
CTaKaHa IJIaCTUKOBOTO THUII 2
10.6.3 HaJIM4ue  MEpPHOM  ILKaJbl Jla
CTaKaHa IJIACTHKOBOTO THII 2
10.7 Iunueap MEpHBI ¢ HOCUKOM 1 IMTyka
10.7.1 0o0beM IIIMHAPA MEPHOro ¢
H 7P p 100 MuumaTp
HOCHUKOM
10.7.2 MaTepHan U3rOTOBJICHUS
HOJIMIPOIMIICH
LIIMHAPA MEPHOTO C HOCHKOM
10.7.3 eHa eJIeHus WIMHIpa
. . 1 o 1 Muunutp
MEPHOT'O C HOCHKOM
10.8 Yamuka [Tetpu ¢ KpbIkoi 2 HItyka
10.8.1 MaTepHal U3rOTOBJICHHUS YallKi
CTEKJIO
[etpu
10.8.2 Jquametp uaiuku Iletpu 100 Muuumerp
10.9 [narens - 10XKe4Ka 1 IMTyka
10.9.1 MarepHa H3rOTOBJICHHS
MeTaul
IINATEeNb - JOKESUKN
11 IIporpamMHuoe ofecneveHue ITporpamMmHOe obecrieyeHne
(ITO) mo3BOISIET MOIB30BATEITIO
paboTath ¢ MU(GPOBBHIM
obopynoBanuem u3 cocrasa [[JI
B OIEPALOHHBIX CHCTEMax
cemeiicrBa Windows, Linux ¢
Y4ETOM MX HHAMBHIYaJIbHBIX
TEeXHUYECKHX 0COOEHHOCTEH 1
(GYHKIHOHATBHBIX
BO3MOXKHOCTEH.
111 S3p1KOBOE CONPOBOXKCHUE
pycubHIupOBaHHOE
POrpaMMHOI0 MEHIO
11.2 Peanu3oBanuplii  (yHKIMOHAN | - ABTOMaTHYECKOE
MIPOTPAMMHOTO 00eCIIeYeHUs: OoOHapyKeHHE ¢axTa
MOJKIIOUCHUS - OTKJIIOYECHHS

MYNbTHIATUYUKA K KOMIIBIOTEPY
(He BXOAfAIIEMYy B KOMIUICKT

MIOCTaBKH);

- Bribop  matumkoB s
U3MEpeHHH, C BO3MOXKHOCTBIO
CKPBITh HOJIKJTIOYEHHBIE
JIaTYHKH, KOTOpbIE HE
TpeOyIOTCS AN U3MEpPEHHI;
- OtnenpHas HacTpoHKa
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Ka)XKI0TO JIATYHKA;
- BO03MOXHOCTb NPOAOIIKHUTH
paHee HawaTelii Tpaduk mocie
nays3sl B U3MEPEHHSAX;
- Bo3moxHOCT PaboTBHl €
BUCOKaMepoil (uudpoBEIM
MHKPOCKOIIOM).

11.3

Crioco0bt
MOJTY4ESHHBIX
JKpaHe:

peaACTaBICHUA

JIaHH

bIX Ha

- 3aBHCUMOCTD TIOKa3aHHH
OJTHOTO, HECKOJIBKUX AaTYUKOB
OT BPEMEHH;

- 3aBUCHMOCTb [10OKa3aHUI
OJTHOTO JIaTYMKa OT MOKa3aHUH
Apyroro,

- 3aBHCUMOCTD TIOKa3aHHUH
OJTHOTO, HECKOJIBKUX JTATYAKOB
OT BEJIMYUHBI, BBOJUMOMH C
KJIaBHATYPHI KOMITBIOTEPA
(pyuHoii BBOZI abCcIIMCCHI);

- perucTpanys JaHHBIX MO
KOMaH/1e 1oJjib30Barteds (I1o -
TOYCYHBIH BBOJ JAHHBIX).

12

Haznauenwue:

IIporpamMMHBIil IPOAYKT
MIpeHa3HAuCH JUIS IIPOBEICHUS
y4eOHBIX HCCIIEOBATEIBCKUX
MPOEKTOB, IPAKTHKYMOB,
11ab0paTOPHBIX U
JIEMOHCTPALIMOHHBIX
IKcriepuMeHTOB. O0eceunBaeT
BO3MO>KHOCTB MOJIICPIKKI
y4eOHOT0 MpoIiecca B paMKax
TPaAUIMOHHEIX (OPM OO0YyUCHUS
U IIepeX0]l K COBPEMCHHbBIM
(hopmam opranuzanuu yueOHOTO
nporecca.

12.1

Bo3moxHOCTH NpU NpOBENEHUU

HUCCIICIOBAaHUN

(y4eOHBIX

HCCJICIOBATEILCKUX ITPOEKTOB,

IIpocmaTpuBaTh CITMCOK
CYIIECTBYIOIIUX HCCIIEJOBAHUM
c yKa3aHHBIMH TOJISIMHU:
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MIPAaKTHKYMOB, JJAOOPATOPHBIX U
JIEMOHCTPALIMOHHBIX
9KCIIEPUMEHTOB):

TeMaTHKa HCCIIEJOBAHUS,
Ha3BaHHWE MCCJIEIOBAHMs, Jara
HCCIIEIOBAHUS, aBTop
HCCIIEIOBAHUS, CTaTyc
HCCIIEJOBAHUS.

[IpocmaTpuBath CIIHCOK
CYIICCTBYIONIMX HCCIICIOBaHUI
C YKa3aHHBIMA IIOJISIMU:
TEMaTHKa HCCIIEJOBAHUS,
Ha3BaHHE WCCJIEIOBAHMs, Jara
HCCIIEIOBAHUS, aBToOp
HCCIIEIOBAHUS, CTaTyc
HCCIIEJOBAHUS.

CopTtupoBarh CITHCOK
CYHICCTBYIOUIMX HCCIICIOBAHUI
o CIICAYIOIUM IIOJISIM:
TeMaTWKa, Ha3BaHWe,  Jara,
aBTOp, CTATYC.

O0ecneynBaTh MO3TAITHOE
BBITIOJTHEHHE

HCCIIeIOBATENBCKONH paboThl, B
COOTBETCTBUM CO CIEAYHOIeH

CTPYKTypoOi pa3zenos:
«Omnucanuey,  «llpoBenenuer,
«Ananmu3zy, «I[IpocMoTp».
Bo3MoxxHOCTH HATJISITHOTO
CPaBHHUTEIBHOTO aHAJIH3a c
MTOMOIIBIO 0TOOpaKEeHUs
rpaguKoB B IBYX-KOJOHOYHOM
pexume.

Bo3MoxxHOCTE co3aHus: -
CO31aBaTb HOBOEC HCCIICJOBAHHEC

c BO3MOXHOCTEIO 3aj1aTh
TEKCTOBOE  OIMCAHHE  IIOJICH:
Ha3BaHWE, OIMCAHHE,  LIEIH,
TUMOTE3bl,  IUTAHOBBIH  XOX
paboThl; - CO3aBaTh TAOIHIBI
ULt cbopa/oTobpakeHust
NaHHBIX  KCCJCHOBaHUS, -
Co3/1aBaTh TEKCTOBBIC
KOMMEHTapuun B  Tabiuuax

JAaHHBIX; - CO31aBaTb Fpa(l)I/IKI/I-

WTFOCTPALUHI JTaHHBIX,
MPEICTaBICHHBIX B TaOIMYHOM
BHJE, - CO3[aTh HECKOJIbKO

rpad¥KoB; - CO34aTh HECKOJIBKO
KA JUisi OJHOrO rpaduka ¢
LIETBI0  COTIOCTABJICHUST JaHHBIX

onpeseeHHON BEJINYUHBI,
U3MEPEHHON B pasiMUHBIX
eAMHHLAX; - co3/1aBaTh
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TEKCTOBBIC KOMMEHTapHuu C

BO3MOKHOCTBIO BCTaBKH
CHEIHAaNbHBIX CHMBOJIOB,
BEPXHHX M HIKHMX WHJEKCOB,
WTIOCTPALUi; - BO3MOYKHOCTb

no0aBIATh B TaONUIy JaHHBIX
THII TIOJIS «JIJISE U300PaKECHUINN.

Bo3mosxHOCTB paboThI c
rpadukamu.

Bo3smoxHoct  rpaduueckoro
penakTopa ¢bopmy,
BCTPOEHHOTO BU3YaJILHOTO
penakropa, CNIELHAIBHOTO
HWHCTPYMEHTA PHCOBAHHSI.
Bo3moxHOCTH paboTsI c
JTOKYMEHTOM.

B03MOXXHOCTE TIPOCMOTpETH B
MPOJYKTE 00ydaromue Kypehl 1o
ClEyIOIEeMY HEPEYHIO
($yHKIMOHATA: 0630p
uHTepdeiica, HccnemoBanus u
ABTopu3anus.

122

CrpaBoyHast HH(GOpManus:

- Enuanner u3amepeHus cCucTeM
CH, CI'C, TpaaiuMOHHBIX
CHCTEM Mep.

- OyHameHTaIbHbIE
ITOCTOSIHHBIE.

- KpatHeie u nonpHbIE
npuctaBku cucremsl CH.

12.3

Bo3moknocti g paboTsl €O
CIpaBOYHOH MH(pOpManUeH:

Xpanenue IS KaXKaou
€IMHULIBI U3MEPEHUs: Ha3BaHUS
U 0003HAYCHUS H3MEPSIECMOMN
BEJIMYUHBI, 0003HaYeHHS
€IMHULBI U3MEPEHUs], OMUCAHUS
€IMHULBI U3MEPEHHS, THHEHHBIX
CBA3eH C APYIrMMH eAWHHUIAMHU

HU3MEpEHHSI.

ITowmck: o Ha3BaHUSIM
W3MEPSEMBIX ~ BEIMYMH WU
eaMHUIIaM  m3MepeHus (10

BBIOOPY ITOJIB30BATENIS), @ TAKIKE
10 BCEM TEKCTOBBIM MOJISIM.
CopTtupoBka o
yOBIBaHHIO/BO3PACTAHUIO o
CIEIYIOIIUM TIOJSIM: Ha3BaHHe
U3MepsIeMoii BEJTHYHHBL,
0003HaYEHHE, Ha3BaHUE
C/IMHHILIBI H3MCPECHHUSI.
ITpocmotp: - HPOCMOTP
noapobHol  uHpopMalMU 110
m000H eMHHIEe U3MEPeHUS IIPH
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HaXaTuu Ha €€ Ha3BaHHUEC, B TOM

YHUCNIE  OMHCAHWE  EIMHULBI
HU3MEpEHUs u JINHEWHbIE
3aBHCUMOCTH c JPYTUMHI

BENUYMHAMHU (TIPU MX HAJIWYHH):
- TpPOCMOTp OOBEKTOB MO

TEMAaTHYeCKUM  paszaenam; -
rpaduaeckoe Mpe/cTaBlIeHue
YHCIEHHBIX COOTHOIIICHHH
MEXIY BEJIMYUHAMHU,
CBSI3aHHBIMHU JIMHEHHBIMU
3aBUCHMOCTSIMH.

Co3nanue: - CO3JIaHue
[I0JIH30BATEIBCKUAX €INHUILL
HU3MEpEeHHUs, u3MepsieMon
BEJINYUHEI, CHCTEMEI Mep;
CO3JlaHue JIMHEHHBIX
3aBHCUMOCTEH
MOJIb30BaTEIbCKUX €INHUILI
H3MepeHHs oT eIUHUIL

HU3MEpeHHs, CO3IaHHBIX paHee
WIA CIUHUI] HW3MEpPEHHS W3
oOmieit GHONMOTEKH JaHHBIX (T10
BEIOODY MOJIB30BATEIIS); -
BO3MOKHOCTh BHECCHUSI
JIOTIONTHUTENILHON  UH(pOpMAIu
mo O0BEKTYy ¢  MOMOIIBIO
noGasneHuss  (aiijioB  IIUPOKO
pacnpocTpaHeHHBIX (OpMAaTOB.

CopTtupoBka CIIHCKa
(GyHIaMEHTAIBHBIX MTOCTOSHHBIX
o CJICITYIOIIUM TIOJISM:
HaMMEHOBaHHE, O00O3HaueHHE,
3HaueHHE, IpuOIMKEeHHO
3Ha4YEHHE, CANHULIA U3MEPECHHS.
124 Cpoxk elicTBUSI JTULIEH3HM: OeccpouHast
13 Kpatrkoe pykoBoacTBo mo
IKCILTYaTalHU Hudposoii 1 Kommnexr
Jadoparopun
131 ConeprkaHue pyKOBOJICTBA IO | - ONHCAaHWE M Ha3HAuCHUE

OKCIUTyaTaluu:

MyJbTUAATYNKA; OIHCAHHE €ro
TEXHHYECKUX XapaKTePUCTHK U
BO3MOKHOCTEH; OIHCaHUE
CXEMBl YCTPOHCTBA W MPUHIMIIA
JICUCTBHSI;

- NpUMEphl  MPAKTUYECKOTrO
MPUMEHEHUS! U UCIOJIb30BAHUS

MYJIBTHIATYHKA;

- OlMcaHue CXEMBbI
HOJAKIIOYCHUS  JaTYUKOB K
KOMIIBIOTEPY;
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- ONMCaHHE  MPOTPaMMHOIT
yacTu nudpoBoi aboparopuu,
OTHCaHNE uHTepdetica
HPOTrpaMMBl;

- ONHUCaHWE MIAroB YCTaHOBKH
OPOrpaMMHOTO  obecreyeHus

JUTst paboTEI ¢ MYJIBTHIATINKOM;
- TIOpSIOK paboOTHI C MOIYJIEM

CONPSDKCHUSI  MYJIBTHIATYHKA
i ¢ obecrieueHust
6ecrpoBOIHOM nepeaaqn

JTaHHBIX HA PETHCTPATOP JAHHBIX
(KoMMBIOTEp, HE BXOAAMMI B
KOMIUISKT ~ IIOCTaBKH)  TIpH
BBINOJHECHUY U3MEPEHU.

14 CnpaBo4HO - MeTOAMYECKHe 1 KoMILIeKT
MaTepHaJIbl
141 Mertoanueckue pexomenpamuu | Coxepxar noApoOHbIe
mo pabore ¢  UUPPOBOW | MHCTPYKUHMH MO  CIEAYIOILIUM
nabopaTopueit Mo XUMUH MyHKTaM: - DyHKINOHAT
[POrpaMMbl  JUIL  PETHCTPALUK
JTAHHBIX CIIATYHKOB;
- Meroauki  TpOBEACHUS
11a00paTOPHBIX pabot c
MOIIArOBBIMH  MHCTPYKLHSAMHU
[pOBe/IeHHUs padoT.
14.2 KonmnuectBo 1ab0opaTOPHBIX 40 [ityka
pabot
15 Akceccyapbl: 1 Habop
15.1 CoeqUHUTEIbHBIN USB
kabenb (USB A Buika - 1 [Ityka
USB B Buiika):
15.2 3apsgHoe  ycTpoiicTBO ISt 1 [ityka
0eCIpPOBOHOTO MYJIBTHAATYHKA
15.3 CoequHUTEIbHBIN USB
kabenb (USB A Buika - 1 Tyka
USB Type - C Buinka)
154 CoenunutensHbiii kabens (USB 1 MTvka
A Buika - miniUSB Buiika) K
15.5 ESB Anantep Bluetooth 4.1 1 e
ow Energy
15.6 USB ¢umem HakomuTenb ¢
HEOOXOMUMBIM  [IPOrPAMMHBIM 1 Ityka
obecreyeHneM
15.7 CoenHUTENBHBIH Kabenb ULt
KOMMYHHKAIIMOHHOTO ~ pa3beMa 1 Ityka
(Tun 2)
158 KomOunmpoBanuei  pH - 1 MEryxa
EKTPOX
15.9 Iyn ¢ »bsnekrpojamMu  Juis 1 IMTyka
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HU3MEPCHUSL

3JIEKTPOIPOBOIHOCTH
16 Cucrema xpanenusi | Bce obopynoBanue, Bxozsiiee B
(ynmakoBka): cocCTaB JIabOpaTOPUH, YJIOKEHO B
IJIACTUKOBBIM KOHTEHHEp.
16.1 JmmHa Ku()}.neunepa (B cbope ¢ 434 Musimerp
KPBIIIKOH):
16.2 ]_L[PIpPIHaVK.OHTCI/IHepa (B cbope ¢ 311 Musimerp
KPBIIIKO#):
16.3 Beicora KoHTelinepa (B coope ¢ 158 Musimerp
KPBIIIKOH):
17 JlonoJiHuTe/IbHBIE MATEPHAJIBI - Pycckosi3pIuHblil calfT
TIOJIJICPIKKY;
- Buneoponuku Ha caiite
HPOM3BOUTEINS
Hudposas 32.99.53.130/ Xapakrepucruku no KTPY:
J1abopaTopus no 32.99.53.130 - 1 Ipenmernas obnacth buonorus
ounoJiorumn 00000047 I[O]'[O_]‘[H]([Te_]]b]-[],le
(yuenun4eckas) XapaKTepUCTHKH: *
2 Tun nonp3oBarens Obyuaromuiics
(HaGop mo 3 Tun  nepegaum  noka3aHUM [Ipsamoe noaxioYeHue K
3aKpCIICHUIO JIaTYHKOB YCTpOKCTBY
H3y4acMBIX TEM I1O 4 JlonmonHuTeNIbHBIE MaTepUallbl B - 3apsiiHOE YCTPOUCTBO €
HIPEAMETHBIM KOMIIJICKTE kabenem miniusb
00sacTsIM OCHOBHOTO - KaGens USB
obuiero o6pazoBaHus) COeTMHUTENbHBIIH
- [IporpamMmHoe obecnieueHue
- PykoBoacTBo no
IKCILTyaTaluu
- CripaBo4HO - METOANYECKUE
MaTepHabl
- YnakoBka
5 Becnposoanoii 1 lliryxa
MYJIbTHAATYHK IO GHOJIOTHH
5.1 CocTaB BCTPOEHHBIX B KOPITyC - JlaT4uK OTHOCUTENBbHOU
MYJIbTHIATYHKA BJIQKHOCTH
U3MEPHUTEIBHBIX JaTYHKOB - JIaT4UK OCBELIEHHOCTH
- Maruuk yposHs pH
- JlaTumk TeMmepaTypsl
HCCIIeTyeMO cpelibl
- JlaTumk TeMmepaTypsl
OKpYXaIollel cpebl
5.2 B03MOXXHOCTD MyJIBTHAATYHKA OJJHOBPEMEHHOE U3MEpEHUE
BCEX I1apaMETPOB, UCXOS U3
cOoCTaBa MyJIbTHIATYHKA
53 PexxuM paboTHI MyIETHIATINKA: Pabora MyneTHIAaTUNKA B
pexxume cOopa u epenadn
JTAHHBIX
5.4 KoHcTpyKkTHBHOE — HCHIONHEHMSA KomOuHIpOBaHHOCTH

MYJIbTUAATYNKA

MYJIbTUAATYMKA 3a CHET
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BO3MO>KHOCTH KaK COBMECTHOTO
UCHOJIb30BAHUS IIEKTPOHHOTO
0J10Ka MyJIBTHIATUHKA C
0ecpoBOAHBIM MOAYJIEM
COTPSKEHUS], TaK U
pa3lieIbHOT0, HE3aBUCHMOTO.

55 Paspsannocts BCTPOECHHOIO
AITI mynpTHAAaTYMKA
12 Bur
56 Wnrepoeiic paspema (tuml) Ha
KOpIyce 53JEKTPOHHOTO OJioka
MyJIbTHIATYHKA UL MPSMOTO USB (tum C)
HOJKJIIOYEHHS K KOMIIBIOTEPY
(He BXOJAlIEeMYy B KOMIUIEKT
TTOCTABKH)
5.7 KoMMyHHKaIIMOHHBIH ~ pa3zbeM
(THm2), Ha KopIryce
JIEKTPOHHOTO O1oka
MYJIBTHIATYHKA Ut 1 e
MOAKIIOYEHUsT K MOJYIIIO
CONPSDKEHUSI € JIaTYUKOM,
Arduino - COBMECTHMBIM
POOOTOTEXHUUECKHM U3/ISIIHAM
58 Unrepdetic 6ecrpoBOAHOTO Bluetooth
HOJIKJIIOYCHHS] MYJIbTHIATYHKA
59 Bo3moskHOCTB 3aKpEIUICHUS Ha pabouell MeTaIIMIecKoit
MYJITHIATYHKA TIOBEPXHOCTH, B TOM YHUCIIE U
BEPTUKAJILHOM IJIOCKOCTH, C
HOMOIIBIO BCTPOSHHBIX
BHYTPEHHHX MarHUTOB,
PACIOJIOKEHHBIX Ha ThUIBHOIT
CTOpPOHE KOpIIyca.
5.10 Bo3mosxHOCTB 3aKpEIUICHUSI | C IIOMOIIbIO, BMOHTHPOBAHHON B
MYJIbTHIATYHKA B IITATHBE KOPITYC MyJIbTHIAaTYHKA Iafiku
JUISL BKPYUHBAHHUS JepKaTEIIst
511 Hanpsokenue MUTaHU 5 B
OJIBT
MYJIbTHIATYHKA
512 Emxocts aKKyMyJIITOPHOM
Oarapen, BCTPOGHHON B MOJIYIIb 0,7 Amrnep-uac
CONPSKEHUS
5.13 HomunanbHoe HarnpsHKeHHe 37 B
' OJIBT
GaTapey MyJIbTHAATYHKA
5.14 Jlnuna xopmyca GecripoBOJHOTO 133 Musmmerp

MyJbTHAATYMKAa (B cOope ¢
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MOZyJIEM COIpsDKeHHs u 0e3
ydeTa TrabapuUTHBIX pa3MepoB
pa3bpeMoB):

5.15 [Hupuna KopIryca
6eCIpPOBOHOIO0 MyJIbTHIATYHKA
(B coope c MOJTyJIEM 70 Musimerp
compsbkeHHsT H  0e3  ydera
rabapHTHBIX pa3MepoB
pa3bpeMoB):
5.16 Beicora KopIyca
6eCcrpOBOHOTO MyJIbTHIATYHKA
(B cbope c MOZyJIeM 29 Musumiverp
compsbkeHHsT © 0e3  ydera
rabapHTHBIX pa3MepoB
pa3beMoB):
5.17 Pazsem Ha xopmyce Momyns
CONPSDKEHHUA  MYJbTHIATYHMKA USB (tun C)
JUISL 3aPSIIKH aKKyMYJISITOpa
5.18 Pazsem  mopxmioueHus ~— Ha KOMIUIEMCHTapHBIN
KOpIlyce MOJIYJIsl CONPSDKCHHS | KOMMYHHKAIOHHOMY pa3beMy
MYJIbTHIATINKA (Tun2) B 9neKTPOHHOM GJIOKE.
5.19 Croco6 BKJIIOUCHMUSA-
BBIKJIIOYEHHSI ~ OECIIPOBOJHOTO
Knormnka
MOLyJIst COTPSKEHUS
MYJIbTHIATYHKA
5.20 Wnaukarys YCHELIHOTO
BKJIFOUCHHSL MOJIYJISI Hserosas
5.21 IIBeToBas MHIUKAITIS
OCTaTOYHOT'O 3apsaa OT 3€JICHOTO JI0 KPAaCHOTO I10
AKKyMyJIATOpa C HW3MCHEHHEM Mepe paspsia akKyMyJssTopa
1BETa
5.22 Hanexuoe u IJIOTHOE
MEXaHIIECKOe coeauueHne | C MOMOLIBIO IOTONTHUTEIBHBIX
JIEKTPOHHOTO OJIOKA C MOAYJIEM COCJIMHUTENBHBIX 3JIEMCHTOB
COIPSDKCHHUS
5.23 Marepuan HU3TOTOBJICHUS o
yAapOIPOYHBIH IIACTHK
KOpITyca MyJIbTUIaTYHKA
6 BcerpoeHHbIH JaTYHK: JaTYMK
OTHOCHTEJIbHOH BJIAKHOCTH 1 [Hryka
6.1 HazHaueHue JaTYHKa HU3MEpPEHHE OTHOCUTEIIBHOI
OTHOCHTEIBHOI BIAXKHOCTH BJIQKHOCTH BO3JyXa
6.2 W3mepurenbHbIit CEHCOp €MKOCTHO# 4yBCTBHTEIIbHBIN
BCTPOEHHOT'O JIaTYMKa 3JIEMEHT, H3TOTOBJICHHBIH Ha
OTHOCHUTENbHOI BIAXKHOCTH OCHOBE TEPMOPEAKTHBHBIX
HOJIMMEPHBIX MaTepPUaJIOB U
HHTETPUPOBAHHBIN B YHIT
JIaTYHKa
6.3 Jlnana3oH u3MepeHus JaTyuka 0 IIpouent
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OTHOCHTEIIBHOM
(HWKHSISL TPaHUIA)

BJIAXKHOCTH

6.4 Jluama3oH WM3MepeHus AaTdhKa
OTHOCHTEIIBHON BJIQXKHOCTH 100 Ipouent
(BepXHsis TpaHMIIa)
6.5 Paspemienue 5 JaTYAKa 0.1 Tipoment
OTHOCHUTEIIHHOU BIAXKHOCTH
6.6 Bpewms OTKIMKA  JaTuMKa 15 Cexyna
OTHOCHUTEIbHOH BIAXKHOCTH
6.7 IMorpemHocTh n3MepeHuit
JaTduKa OTHOCHUTEILHON 4 IIpouent
BIQKHOCTU
7 BeTpoeHHBIH AaTYHK: JATYHK 1 lityxa
OCBEIleHHOCTH
7.1 Hasnauenune JaTYUKa | W3MEpPEHHE OCBELICHHOCTH KaK
OCBEIICHHOCTH: BHE, TaK M BHYTPH IOMEILCHUH
7.2 YyBCTBUTENBHBIN 3JIEMEHT | - MMEET KPUBYIO CIIEKTPalibHOMN
BCTPOSHHOTO JaT4hKa | YYBCTBHUTEIBHOCTU B BUAUMOU
OCBELICHHOCTH o0J1acTH CrieKTpa, OIM3KyIo K
KPHUBOH CHEKTpaIbHOMI
qyBCTBHTEILHOCTH
YEeJIOBEYECKOTO TJ1a3a;
- OJIaBJISCT BIIMSHUE
YIBTPapHONETOBOTO U
UH(PAKPACHOTO AUANA30HOB HA
TIOKA3aHUsI H3ITyUCHHUH.
7.3 JluanazoHel — u3MepeHHi 1
JaT4uKa OCBEIIECHHOCTH 0 JIroxe
(HWKHSISL TPaHUIA)
7.4 Jlnama3zoHel  u3MepeHHi 1
JIaTYHKa OCBEIICHHOCTH 1000 Jroke
(BepXHss TPAHUIIA)
7.5 Juanazonel  um3MepeHuid 2
JaT4uKa OCBEIIECHHOCTH 0 JIroxc
(HIDKHSISI TPAHUTIA)
7.6 Juanazonsl  u3MepeHuit 2
JIaTYHKa OCBEIICHHOCTH 20000 Jroke
(BepXHss TPAHUIIA)
7.7 Juanazonel  m3Mepenui 3
JaT4uKa OCBEIIECHHOCTH 0 JIroxe
(HIDKHSISI TPAHHUTIA)
7.8 Juanazonsl  u3MepeHuir 3
JIaTYHKa OCBEIICHHOCTH 180000 Jroke
(BepXHss TPaHHUIIA)
7.9 IMorpemHocTh n3MepeHuit 40 Tpottent
JIaTYHKa OCBEIEHHOCTH
8 BeTpoeHHBI AaTYHK: JATYHK 1 lityxa
ypoBHs pH
8.1 HasHaueHne Jnarduka ypoBHS U3MEpEHHE BOJOPOAHOTO

pH

ToKa3aTeJisi B BOAHBIX
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pacTBopax

8.2

Jlnana3oH u3MepeHus IaTyuka
ypoBHA pH (HMKHSS TpaHuIa),
pH

0

8.3

JluamazoH HM3MepeHUus JaTdhKa
ypoBHst pH (BepxHss rpaHumIa),
pH

14

8.4

Paspemienne natuyMka ypoBHS
pH, pH

0,01

8.5

Jlnamna3zon pabouux TemmepaTtyp
nmaryrka ypoBHs pH (HWKHSSA
TpaHHIA)

10

I'panyc Lenbcus

8.6

JlnamazoH pabouynx TeMmmeparyp
nmatyrka ypoBHS pH (BepxHss
IpaHuLa)

80

I'panyc Lenbcus

8.7

[TorpemHnocts U3MEpPEHUN
naryuka yposss pH, pH

0,1

8.8

UyBCTBUTEILHOCTD
yposus pH, pH

JaTdyruKa

0,01

8.9

Tun pazbema 1715 NOAKIIOYCHUS
HU3MEPUTEIBHOIO pH -
3NEKTpoja

BNC

BcerpoeHHblil 1aTYnK: AaTYUK
TeMIepaTypsl  HcciaelyeMoi
cpenbl

[Hryka

9.1

Haznauenue
TEeMIIEPaTyphl
cpeapl

JTaTYUKA
HCCIIeyeMoi

H3MepeHHe TeMIepaTyphl
HCCIIeyeMO cpelibl

9.2

Pasmemiene  M3MEpUTENBHOTO
LIyIa U3 HEP>KaBEIOUIEH cTalu ¢
TeMIIEpPaTypPHbIM CEHCOPOM
BHYTpH mymna JlaT4nKa
TeMIIepaTypbl HCCIIelyeMOH
cpeibl

BriHoCHOM Ha rHOKOM Kabelre

9.3

Jlnana3oH u3MepeHus HaTyuka
TEMIIEPATYPBL HCCIENyEeMOM
cpenpl (HIDKHIS TPaHHLA)

-20

I'panyc Llenscus

9.4

JlnamazoH HM3MepeHus JaTdhKa
TeMIIepaTyphl HcciexyeMoit
cpenbl (BepXHsIsl TPaHUNA)

+140

I'panyc Lenbcus

9.5

Pa3pemenue JaT4uKa
TEMIIEPATYPBL HCCIENYyEMOM
cpenbl

0.1

I'panyc Lenscus

9.6

[TorpemHnocts U3MEpEHUs
JaT4uKa TeMIIEepaTypbl
HCCIIETyeMOMH cpeJibl

I'panyc Lenbcus

9.7

JuameTp pazpema, TUIIA THE3M0,
JUId INTEKepa H3MEPUTEIbHOIO
myna JaTddKa TeMIepaTyphl
HCCIIEYEMOM Cpelibl

3,5

Mumnumerp
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10

BeTrpoeHHblil 1aTUNK: AaTYUK

TeMIlepaTypbl  OKPY KaroLuei 1 Tyka
cpeabl
10.1 Hasnauenue JIaTYUKa
N n3MepeHHe TeMIepaTyphl
TeMIIepaTyphl OKpY KaroIeH .
: OKpYKatoLeil cpesbl
Cpensl:
10.2 Pa3memienrie  M3MEpUTENBHOTO
IIyTa U3 Hep KaBelolel cramm ¢
TEMIICPaTypHEIM cencopom BemocHoii Ha rubkoMm kabene
BHYTpU yna JIaTYHKa
TEMIIEPATYPBL OKpYXarolen
cpelbl
10.3 JlnamazoH u3MepeHus (HIDKHSS
TpaHUIA) JaTINKA TEMIIEPATypHI -20 I'panyc Lenbcus
OKpYKalomen cpezpl
104 Jnana3zon u3mepeHus (BepxXHsist
rpaHMLa) JaTYUKA TEMIEPaTyphl +50 I'panyc Llenscus
OKpYXaIoIlEeH cpebl
10.5 Paspemenue JaTYAKa
TEMIIEPATYPBI OKpY’Karolei 0,1 I'panyc Lenbcus
cpensl
10.6 IMorpemHocTh U3MepeHHs
JlaTYuKa TEMIIEPATYPBL 1 I'panyc Llenscus
OKpYXaIoIleH cpebl
10.7 Juametp pa3zbema, TUIa THE3M0,
UL IOTEKepa HM3MEPHUTELHOTO 35 Musimerp
myna JaTduka TeMIepaTypbl
OKpYKaloIeH cpezpl
11. Huq)ponafi BH/IEOKaMepa 1 Iliryxa
(uu¢poBoii MUKPOCKOI)
111 Pazpemenne MaTpHLBbI, 2
Mnukcenb
11.2 MaxkcumalibHOe  yBEJHMUYEHHUE, 1000
Kpar.
11.3 MerauTMYeCKHUii ITATHB 1 HItyka
114 Pabots! ¢ H300pakeHUAMH B paMKaX IpOrpaMMHOTO
obecrneyeH s, HCI0JIb3yeMOTro
JU1sl pabOTHI C JaTYNKAMHU
115 INoncserka: CBETOAMOIHAS C U3MEHIEMOU
SIPKOCTBI0, C PACIIONIOKEHHEM
CBETOIMOJIOB BOKPYT OOBEKTUBA
11.6 Iopr MOAKITIOYCHHS K
KOMIIBIOTEpPY (HE BXOAALIEMY B USB
KOMIUICKT MTOCTABKH)
12 IIporpammHoe oGecneyeHue: IIporpammuoe obecrieueHne

(ITO) mo3BOISIET MOIB30BATEITIO
paboTath ¢ IU(GPOBBHIM
obopynoBanuem u3 cocrasa [{J1
B OIEPAI[MOHHBIX CHCTEMaX
cemeiicra Windows, Linux ¢
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YYETOM HX WHIUBHUIYaTbHBIX
TEXHUYECKUX OCOOCHHOCTEH U

(YHKIMOHATBHBIX
BO3MOXKHOCTEH.
121 SI3p1KOBOE CONPOBOXKCHUE
pycubHIupOBaHHOE
[IPOTrPaMMHOTO MEHIO
122 Peanmm3oBaHHbBI  (hyHKIMOHAI - ABTOMaTH4eCcKOe
IIPOTrPaMMHOTO 00ECIICUCHNS: oGHapyxeHue (akra
HOJKJIIOUECHHS - OTKJIIOUCHUS
MYJIbTHIATYHKA K KOMITBIOTEPY
(He BXOAAIIEMY B KOMIUIEKT
MOCTaBKH);
- Bribop paT4unkoB st
H3MEpEeHHH, C BO3MOKHOCTBIO
CKPBITh OAKITIOYEHHEIE
JATYHKH, KOTOPbIE HE
TpeOyIoTCs AT U3MEPEeHuil;
- OTenpHas HaCTpOMKa
Ka)K/I0TO aTYHKa;
- O1HOBpEMEHHOE MOTydYeHUE
HH(OPMALMH OT BCEX JIATYHKOB,
- Bo3moxHOCTB paboTHI C
BHIeOKaMepoi (Iu(poBBIM
MHKPOCKOIIOM).
12.3 Jluama3oH 4acTOThl HM3MEpEHHS
(HWKHSSL TpaHMIA IITATHOTO 1 I'epu
pexuma)
124 JluanazoH 4acTOThl M3MEPEHUs
(BepXHsII TpaHMIA IITATHOTO 100 I'epu
pexuMa)
13 JlononHuTenbHBI HYHKIMOHAT TIporpamMMHBIii TPOIYKT

1O Ludposoii maboparopuw,
Ha3HaYeHHUe:
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HpenHa3HaueH JUlsl IPOBEICHUS
y4eOHBIX UCCIICA0BATEIbCKUX
MPOEKTOB, MPaKTHKYMOB,
11a60PATOPHBIX U
JIEMOHCTPAIIMOHHBIX
IKcriepuMeHTOB. O0eceunBaeT
BO3MO>KHOCTB MTOJIICPIKKI
Y4eOHOT0 MpoIiecca B paMKax
TPaAUIMOHHBIX (OPM OO0YUCHHUS
U MePexX0fl K COBPEMEHHBIM
(hopmam opranuzanuu yueOHOTO
mporecca.
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Bo3moskHOCTH IIpU TIpOBEJECHUN
HCCIIeI0BaHUM (y4eOHBIX
HCCIIEZIOBATENIBCKUX  MPOEKTOB,
MPaKTHKYMOB, Ja0OPAaTOPHBIX U
JIEMOHCTPALIMOHHBIX
9KCIIEPHIMEHTOB):

IMpocmarpusath CIIMCOK
CYLIECTBYIOIMX HCCIIEA0OBaHUN
c yKa3aHHBIMH
HOJISIMH: TEMaTHKa
UCCIIeJOBAHMS, Ha3BaHHe
HCCIIeI0BaHMUS, nara
HCCIIeI0BaHMUS, aBTOp
HCCIIeI0BaHMUS, cTaTyc
HCCIIeTOBaHMSI.
IIpocmaTpuBaTh CITMCOK
CYLIECTBYIOIMX HCCIIE0BaHUN
c YKa3aHHBIMH HOJISIMH:
TeMaTHKa UCCIIEZIOBAHNS,
Ha3BaHHE WCCIENOBAHUA, JaTa
HCCIIeI0BaHMUS, aBTOp
HCCIIeI0BaHMUS, cTaTyc
HCCITeT0BaHMSI.

CopTtupoBath CIIHCOK
CYLIECTBYIOIMX HCCIIEA0BaHUN
o CIEYIOLUM HOJISIM:
TeMaTHKa, Ha3BaHMe,  Jara,
aBTOp, CTATYC.

Ob6ecnieunBaTh MOATAIHOE
BBITIOJTHEHYE

HCCIIeI0BAaTEIbCKOH PaboThl, B
COOTBETCTBUM CO CIEAYHOIeH

CTPYKTypOi pazzenos:
«Omnucanne»,  «lIpoBenenue»,
«Ananmu3zy, «I[IpocMoTp».
Bo3zmoxkHOCTB HaIJIAJHOTO
CPaBHUTENBHOIO aHAIM3a  C
MIOMOLIbIO 0TOOpaXKeHHs
rpagukoB B JBYX-KOJOHOYHOM
pexume.

B03M0OXXHOCTB CO3/1aHMS: -
C03/1aBaTh HOBOE MCCIICIOBAaHUE

c BO3MOKHOCTBIO 3aJ1aTh
TEKCTOBOE  OIMCAHHE IIOJICH:
Ha3BaHWE, OIMCaHWe, LI,
TUIIOTE3EI, [JIAHOBBIA  XOJI
paboThI;, - co3maBaTh TAOJHUIIBI
JUTS cOopa/oToOpaxkeHust
JIaHHBIX HCCIIEJOBAHUS;

C037aBaTh TEKCTOBBIE

KOMMEHTapud B  Ta0JMIax
JTaHHBIX; - CO3[aBaTh TI'padHKH-

WIUIIOCTpaluu JAHHBIX,
NpeACTaBIICHHBIX B TaOJINIHOM
BHJIC, - CO3JIaTb HECKOJIBKO

rpaduKkoB; - co31aTh HECKOIBKO
LmIKajl 1yl OfHOro rpaduka ¢
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LECJIIBIO COITOCTABJICHUSA ITaHHBIX

oTpeeneHHON BEITUYHHBI,
U3MEPEHHONM B Pa3JIM4HBIX
eIMHUIIAX; - co3/7aBaTh
TEKCTOBbIE ~ KOMMEHTapuH  C
BO3MOXHOCTBIO BCTaBKHU
CHenualbHbIX CHMBOJIOB,
BEPXHUX U HIXHHUX HHJEKCOB,
WIIIOCTPAaLUii; - BO3MOXKHOCTh

n00aBIsATh B TaONUIy AaHHBIX
THIT OIS «IUTSE U300PasKeHHY.

Bo3MoxHOCTB paboThl c
rpaduKaMu.

Bo3moxknoct  rpadudeckoro
penakropa bopmy,
BCTPOSHHOTO BHU3YaJIbHOTO
pexnakropa, CIIELHATBHOTO
MHCTPYMEHTA PUCOBAHMSI.
BosmoxHocTH padotsl c
JIOKYMEHTOM.

Bo3MOXHOCTH IPOCMOTPETH B
MIPOIYKTE 00YYaIOIIne KYPChI IO
CJIeTyIOIeMY EPETHIO
¢ynkunonana: O630p
nHTepdeiica, MccnenoBanus u
ABTopu3anusl.

13.2

CrpaBouHas HHGOpMALus:

- Enunnne! n3MepeHust cucteM
CU, CI'C, TpaguLuOHHBIX
CHCTEM Mep.

- OyHaMeHTaIbHBIE
MIOCTOSIHHBIE.

- Kparnsie u nonbHBIE
npuctasku cucremsl CH.

13.3

Bosmoxuoctn 1 paboTel co
CIpaBoYHOM HH(pOpMaLUEH:

XpaHeHue JUISL KaKIon
€MHUIBI M3MEPEHHs: Ha3BaHHA
n 0003HaYeHUS H3MEpPsAEMOU
BEJINYHHBI, 0003HaueHHs
€VHHAIIBI M3MEPeHNsI, OTIMCAHHS
€VHHUIIBI N3MEPEHNS, JINHEHHBIX
CBsI3el C APYTUMHU eIUMHUIIAMH

HU3MEepeHHsI.
[Touck: o Ha3BaHUAM
HU3MEPSEMbIX  BENUYUH  HIH
eaMHUIaM  u3MepeHus (1o

BBIOOPY MOJIB30BATENS), a TAKKE
10 BCEM TEKCTOBBIM HOJISIM.
CoprupoBka o
yOBIBaHNIO/BO3PACTaHUIO 1o
CJIeTyIOIUM TIOJISAM:
Ha3BaHUE M3MEPSAEMON
BEJIMYUHBI, 0003HaYCHHE,
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Ha3BaHHE €MHHIBI H3MCPCHUSL.
IIpocmoTp: - MIPOCMOTP
noapobHol  uHpopMalMU 10
T000H eMHULIE U3MEPEHHS IIPU
Ha)KaTHM Ha e Ha3BaHHE, B TOM

qucie OIMUCaHUEC CAUHUIIBI
HU3MEPCHUS n JINHEWHBIE
3aBUCUMOCTH C JAPpYruMu

BEJIMYMHAMU (IIPH MX HAJIMIHH):
- TOpocMOTp OOBEKTOB  IIO

TeMaTUYeCKHM  pasjenam; -
rpagpuueckoe  MpeACTaBICHUE
YHCIICHHBIX COOTHOIIEHUIT
MEXIY BEJIMYMHAMY,
CBSI3aHHBIMU JMHEWHBIMA
3aBUCHMOCTSIMH.

Cosznanue: - co3/1aHue
MOJTBb30BATETBCKUX €IMHHI]
HU3MEpEeHMs, n3MepsieMon
BEJIMYMHBI,  CHUCTEMBI  Mep;
co3JjaHne JIMHENHBIX
3aBUCHMOCTEH
N10JIb30BaTEIbCKUX €IMHHI]
HU3MepeHus oT €/IUHULL

U3MEpEHHs, CO3/IaHHBIX paHee
WM CIMHHUI] HM3MEpeHUs] U3
o0mieit OMOIMOTeKN JTaHHBIX (TI0
BEIOOPY  TOJB30BATeNs); -
BO3MOKHOCTH BHECCHUSI
JIOTIOJIHUTENIbHON  UH(DOPMAIIMH
Mo OOBEKTy C  MOMOIIBIO
nobasienus  QaitoB  mmpoxo
pacnpocTpaHeHHbIX (popMaroB.
CopTHpoOBKa CIIUCKa
(GyHIaMEHTaIBHBIX MOCTOSIHHBIX
0 CIICAYIOLIUM MOJISIM:
HAaUMEHOBaHHe, 0003HAYEHUE,
3HaYCHUE, MPUOIMKEHHOE
3HAaYCHHE, CAUHHUIIA U3MEPCHHS.

134 Cpoxk felicTBUS THLECH3HH: OeccpouHast

13 Kparkoe pykoBoacTBo 1o
IKCILTyaTalMH1 Hudposoii 1 Kommexr
J1adopaToOpuHU

131 CopepkaHue pPYKOBOACTBA MO | - ONHMCaHME U  Ha3HAYEHHE

OKCIUTyaTalluu:

MYJIBTUAATYNKA; OIUCAHHUE €ro
TEXHUYECKUX XapaKTEPUCTHK HU
BO3MOJKHOCTEH; OTMCaHue
CXEeMBbI YCTPOWCTBA U NMPUHIIMIIA
JICHCTBUS;

- TOpUMEpPBl  MPaKTHYECKOTO
MIPUMEHEHHUsS W HCIIOJIb30BAHMS
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MYJIbTUAATYUKA;
- OIMHMCaHHuE CXCMBI

MOJAKIIOYCHUS  JaTYUKOB K
KOMITBIOTEPY (HE BXOZAIIEMY B
KOMIUICKT MOCTaBKH);
- ommcaHWE  IPOTPaMMHOIT
gacTH uQpoBoit 1aboparopuu,
ornucaHue nHTepdeiica
MIPOTPaMMEI;

- TOPSIIOK paboThl C MOAYJIEM
CONpPSDKEHUST  MYJBTHJATUUKA
ULt obecrieueHus
0OecrpoBOIHOM nepeaayn

JTAaHHBIX Ha PETUCTPATOP JaHHBIX
(KOMITBIOTEP, HE BXOISIIUN B

KOMIUIEKT  [OCTaBKH)  IIpH
BBITIOJIHCHUN HU3MEpEHUI;
- ONHCaHWE MIArOB YCTaHOBKH
MIPOTPAMMHOTO obecmieueHust
TS pabotst c
MYJIbTHIATYHKAMU.
14 CnpaBo4HO - MeTOAMYECKHe 1 KoMILIeKT
MaTepHaJibl
141 Meronuueckue pexomenpanuu | Conepxar moIpoOHBIC
mo pabore ¢  UUPPOBOW | MHCTPYKUHMH MO  CIEAYIOILIUM
nabopaTopuei mo 6uonorun MyHKTaM: - DyHKINOHAT
NPOrpaMMbl Ul PEHCTPALUK
JIAHHBIX C JIaTYUKOB, BKJIIOYAs
1 poByrO BUJIEOKaMeEpPy
(MHKpOCKOI);
- Meromukn  TpoBeneHHUS
11a00paTOPHBIX pabot c
MOIIArOBBIMH  HMHCTPYKLHSAMHU
MIPOBEICHUS pabor.
- Omucanme  pabor  mo
U3YYECHHIO c TIOMOLIBIO
MHKpPOCKOIa (parmeHTOB
pacTeHui, HACEKOMBIX,
MIPOJYKTOB [UTaHHMS.
- Onwucanme  pabor 1o
H3y4YEHHI0O  CBOWCTB  KIIETOK
PACTEHHUH ¢ HOMOIIBIO IaTYUKOB
u3 cocrasa [J1.
14.2 KonmnuectBo 1ab0opaTOPHBIX 32 [ityka
pabot
15 Akceccyapbl: 1 Habop
151 3apspHOoe  ycTpoilctBO I 1 MItvia
0ECIIPOBOJHOTO MYJIBTHAATYHKA e
15.2 CoOeqMHNATEIBHBIN USB
kabens (USB A BuIKa - 1 Tyka

USB Type - C Buika)
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15.3 CoenunurenbHblil kabems (USB
.. 1 MTyka
A Buiika - miniUSB Buiika)
154 USB Ananrep Bluetooth 4.1 1 MTvka
Low Energy K
155 USB ¢umem HakomuTenb ¢
HEOOXOIVMBIM  HPOTPaMMHBEIM 1 Ityka
obecnieyeHreM
15.6 Komb6unupoBanusiii  pH - 1 [ityka
EKTPOJ
16 Cucrema xpanenusi | Bce obopynoBanue, Bxozsiiee B
(ymakoBka): COCTaB J1abOPaTOPHH, YI0XKEHO B
IJIACTUKOBBIM KOHTEHHEp.
16.1 JmmHa Ku()}.neunepa (B cbope ¢ 434 Musimerp
KPBIIIKOH):
16.2 ]_L[PIpPIHaVK.OHTCI/IHepa (B cbope ¢ 311 Musimerp
KPBIIIKO#):
16.3 Beicora i(O.HTGI/IHepa (B cbope ¢ 158 Musumiverp
KPBIIIKOH):
17 JlonoJiHuTe/IbHBIE MATEPHAJIbI - Pycckosi3pIuHblil calfT
TIOJIJICPIKKY;
- Buneopoinuku Ha caiite
MPOU3BONUTEIIS
Ludposas 32.99.53.130/ Xapakrepucruku no KTPY:
JlaGopaTopusi o 32.99.53.130- 1 IMpeamerHas 061acTh Buosorus
(l)PI3HOJIOFHPI 00000047 I[O]'[O_]‘[H]([Te_]]b]-[],le
XapaKTepuCTHKH: *
Ha6op no Monpazzaen HpeIMETHOM
3a(erl'[J'II:;HI/I}O 2 065&?@1«? pen ®duzuonorus
H3y4acMBIX TEM 110 3 Tun nonp3oBarens Obyuaromuiics
NpeIMETHBIM Tun gatuuka BecnipoBoaHo# MynbTHAATYHK,
001acTIM OCHOBHOT'O JlaT4uK apTepHaIbHOTO
obmero oOpazoBaHus) nasieHws, JlaTuuk mynbca,
JlaTuuk TemnepaTypsl Tena,
4 JlaTuuK 4acTOTHI ABIXaHMS,
HaTtuuk yckopenus, Jlatuuk -
anextpokapauorpad, JaTank
KUCTEeBOM cuiibl, JlaTumk
OCBEIIEHHOCTH
JlononHuTeNbHBIE MaTepHalbl B USB Ananrep Bluetooth 4.1
KOMILJIEKTE Low Energy, 3apsnnoe
YCTPOKCTBO ¢ Kabenem
miniUSB, Kabens USB
5 COEMHUTEIbHBIH,
[TporpamMmHOe obecneueHue,
PykoBOACTBO O 3KCIITyaTanum,
CrpaBOYHO-METOIMIECKHE
MaTepHaIbI
6 Tun  nepegauum  noxazaHHM [Ipsimoe nonkiroueHue K
JIATYHKOB YCTPOUCTBY
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BecrpoBoiHOH — MyJIBTHIATYUK
10 (PU3HOJIOTHH C IKPAHOM

7
1 Tyka
7.1 JlcTaHMOHHBIN cOOp JTAHHBIX Jla
7.2 DYHKLIHUOHAIIbHBIE becnpoBoaHoN MynbTHAATUMK
BO3MO>KHOCTH MYJIBTU/IATUHKA! HO3BOJISIET IPOBOUTH
U3MEPEHHS aBTOHOMHO
(oToOpaskas mosydaemMble
JTaHHbIE Ha COOCTBEHHOM
JKpaHe) 06e3 MOKITIOYCHUS K
KOMITBIOTEPY, HOYTOYKY H
IUIAHIOIETHOMY PETUCTPATOopy.
ITpu 3TOM NOTyYEHHBIE JaHHBIE
COXPAHAIOTCS BO BHYTPEHHIOIO
NIaMATh MyJIbTHIATYHKA
7.3 JluaroHajs BCTpOGHHOIO KpaHa 3,2 Jroiim
74 Paspemenne JKpaHa no 240
TOPH30HTAJIH, ITHKCEIIb
75 Paspemenne JKpaHa no 320
BEPTUKAIIH, TIHKCENIb
76 IMoxnepxuBaeMoe  KOJIMYECTBO 65000 lityxa
I[BETOB
7.7 SIprocTh 3KpaHa, Ki/M? 280
7.8 KonTpacTHOCTh 9KpaHa 500:1
B03MOXXHOCTE  OJJHOBPEMEHHO
[OJIy4aTh CHTHAJIbI c
7.9 HECKOJIbKUX JIaTYUKOB, Ja
BCTPOCHHBIX B KOpIyC
0eCpOBOIHOTO MYIETHIAATINKA
Berpoennsiit KOHTpOJIIEp
Bluetooth MOAICPIKMBACT
paboty c KOMITaKTHBIMH
7.10 OU(PPOBEIMU aTYNKaMH, Ja
KOTOpBIE MepenaloT JaHHBIe IO
muram QSPI, SPI, 2-wire, 12C,
PDM, QDEC
7.11 [lepenaua JITAaHHBIX o Ha
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nporokony Bluetooth 4.1 gepes
BCTPOEHHYIO B YCTPOWCTBO
KEepaMHUYECKyl0 aHTCHHY, 0e3
UCIOJIb30BAHUS ChEMHBIX,
HAaKIaJHBIX M BBIHOCHBIX
NPHEMHUKOB U MEpelaTYuKOB
curHana (aHTeHH)

7.12

JlambHOCTE TIepefaddl CHrHaia
or MyJIbTHAATYHKA bilo)
KOMIIbIOTEpa,  HOyTOyka U
IUIAHIIETa B OPSIMOM BUAMMOCTH

18

Mertp

7.13

besonacHocTh nepegauu
JIAHHBIX obecrieunBaeTcs
BCTPOCHHBIM B KOHTpOJLIEP
KpUNTOrpahuuecKium
YCKOpHUTENIEeM €  TOJJCPIKKON
anroputma mudpoBanus 128
out AES

7.14

pa3paaHocTh BcrpoeHHo# AL

12

bur

7.15

Wnrepdeiic NOAKIIOYEHUS IO
0OeCIIPOBOIHOM CBSI3U

Bluetooth low energy (BLE) 4.1

7.16

Wnrepdeiic NOAKIIOYEHUS IO
MIPOBOJHOM CBSI3U

USB 2.0

7.17

OnepatuBHast naMATh

YCTpONCTBa

256

Kunobaiir

7.18

BuyTpennsis aMsATh UL
XpaHCHUS MIPOIINBKI "
HACTPOEK YCTPOHCTBa

1024

Kunobaiir

7.19

OT,Z[eJ'II:Haﬂ BHYTPCHHSAS IIaMATH
JUIA XpaHCHUA
OKCIICPUMCHTAJIbHBIX JAHHBIX

128

Kunobaiir

7.20

€MKOCTb AKKYMYJIITOPHOM
Oarapen

0,56

Awmmnep-yac

7.21

HOMHHAJIBHOE
Oarapen

HaIpsKEHUE

3,7

BoasT

7.22

HalM4Ue KOHTpoJUIepa 3apsaa
Garapen

Jla

7.23

JlnuHa Kopiryca OecpoBOIHOTO
MYJIBTHIATYHKA C DKPAHOM:

121

Munnumertp

7.24

Mupuna KopIryca
06eCTIpOBOHOTO MYJIbTUAATUHKA
C 3KpPaHOM:

76

Munumerp

7.25

Bericora KopIyca
6eCrpOBOHOTO MYJIbTHIATYHKA
C 9KpPaHOM:

30

Munnumertp

7.26

Martepuan H3TOTOBJICHHS
KopIyca 6ecrpoBOAHOTO
MYJIBTHIATYHKA C 9KPAHOM

H3TOTOBJIEH U3 YAAPOIPOYHOTO
TUTIACTHKA

7.27

KoHcTpyKTHBHEIE OCOOEHHOCTH
KopIyca:

B HwxHIOIO dacTe Kopmyca
3ampeccoBaHa BTYJIKA c
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BHYTpEHHEH  pe3b0oil. Bo
BTYJIKY BKPYYHBAETCS CTEpPIKEHb
JUIS 3aKperieHus B mTatuse. Ha
TOPLIEBOM  CTEHKE  KOpIyca
pacrhonoxeH pas3beM JUIst
TIOKITFOUEHUS 3apsTHOTO
ycTpoiictBa.  Pazpem  Taxke
MI03BOJISIET MIOJIKITIOYaTh
0eCTpOBOHONH MYJIBTHIATYHK C
MOMOIIIBIO COETMHUTENBHOTO
USB kabenst K KOMIIBIOTEDY,
HOYTOyKy ¥  IUIQHIIETHOMY
perucTparopy Ui IIepeaauu
JTAHHBIX

7.28 JlmameTp pe3nObl BTYIKI M4
7.29 Wurepdeiic paspeMa miniUSB (tun B)
TOJKITFOUESHHUS] JaTUNKA:
KonnyecTBo eQuHBIX KHOMOK
7.30 Ul yhmpaBieHduss  paboToit 1 HItyka
MYJIBTHIATINKA
Enunas KHOmMKa  ympaBieHHsS
7.31 paboToii MO3BOJISET BKIIIOYATH U Ha
BBIKJIIOYATh MYJIBTHAATINK
KommuectBo CBETOJIMOJHBIX
732 HHMKATOPOB RGB Ha 1 lliTyKa
TOPIIEBOM CTOpOHE
0eCIpOBOIHOTO MYJIBETHIATINKA
Cratycsl cBeroauogsHoro RGB - TOTOBHOCTb K COIIPSKEHUIO
6ecrpoBOIHOTO MYJIbTHIATINKA;
MYJIBTHIATINKA: - YCIEIIHOE COTPSKEHNE
MYJNbTHIATYHKA C
PETHCTPATOPOM AaHHBIX Ha
KOTOPOM yCTaHOBJICHA
nporpaMma coopa 1 00paboTKH
JTaHHBIX;
- paboTa MyJIETHIAaTINKA B
7.33 pexuMe cOopa U nepenadn
JTaHHBIX;
- paboTa MyIbTHIATINKA B
pEXHME JTOTHPOBaHUS (3aMuCh
HU3MEPSIEMBIX JaHHBIX BO
BHYTPEHHIOIO TTaMSTh
MYJIBTHIATIUKA, JUIS
HOCIIEIYIONIETO ITOIYISHHUS STHX
JaHHBIX B IIporpaMme cbopa u
00pabOTKH TaHHBIX).
becripoBoaHON MyJIBTUAATYHK C
7.34 9KPaHOM OCHAILEH BCTPOSHHBIM Ha

3BYKOBBIM H3J1y4aTCJIEM
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7.35

@yHKIMOHAI ~ MHTEPAaKTUBHOM
CHCTEMBI MyJIbTHIATUNKA:

He Tpebyercsi mnoakiIroYeHHe
MyJIBTHAATINKA K KOMIIBIOTEPY,
[UTAHIIETHOMY PETUCTPaToOpy H

HOYTOYKY TSt paboThl
WHTEPaKTUBHOW CHCTEMEL.
WnrepaxTtuBHas cucreMa
paboTaer ABTOHOMHO "
JIOCTYTTHA Ha JKpaHe
MyNbTHIATUYUKA  Cpasy  TIpH
BKJIFOUEHUH YCTPOUCTBA.
VYnpasnenue — (HaxkaTue ~— Ha

KHOTIKH, BBIOOp 3JIEMEHTOB) B
HWHTEPaKTUBHOM cucreme
MIPOU3BOJUTCS KacaHUEM ITaiblia
T10 3KpaHy MyJbTHIATIHKA

B kaxmoMm MeHIO, TOJIMEHIO

CHCTEMBI ~ BCErJa  JOCTYIICH
HMHIUKATOpP OTOOpaKeHHs 3apsiaa
aKKyMyJsATOpa

KHONKM THaBHOTO MeHI0 s
nepexoza B pa3/ieIbl:

BBEIOOpa JIATYHKOB,
MOKIIFOYEHUSI IO OecIIpOBOIHOIM
cetn Bluetooth, nHactpoiiku u
3amycka JIOTUPOBAHMS,
HACTPOMKHU CUCTEMBI

B rmaBHOM MeHIO uMeeTrcs
KHOIIKa OBICTPOTO 3aIycKa Mais
3arycka HU3MEepeHui c
HACTpOWKAMH  MYJIbTHAATYUKA
[0 YMOJYaHHIO M C 3apaHee
COXpPaHEHHBIMH  HacCTpPOHKaMH
OJIb30BATES.

B BepxHeil uacTH TIaBHOIO
MEHIO OTOOpaXkKaeTcsi Ha3BaHUE
YCTPOWCTBa M YpOBEHb 3apsija
Oarapeu

B pasnmene BbiOOpa IaTYMKOB
JIOCTYITHO HePENCThIBAaHNE
BCTPOCHHBIX JaTYUKOB C
0TOOpaxKeHneM MKOHOK
(IMKTOTpaMM) JTAaTYUKOB,
Ha3BaHUI u CTaTyCcoB
akTHBHOCTH. [lpm neaxTuBanum
JaTdnka OH He OToOpaxaercs
nocne 3amycka nzmepeHuid. Ilo
YMOJYaHUIO  BCE  JATYUKH
aKTHBUPOBAHBI

B pazgene mHOAKIIOYEHUS 11O
GecnipoBoHol cBsizu Bluetooth
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oTobpaskaercs YHUKaJIbHBII
CEepUMHBIM HOMEpP YCTpPOMICTBA,
Ha3BaHHE MYJNbTHIATUYUKA H
aHMMHPOBAHHBIH WHIUKATOP
0eCrnpOBOIHOMN CBA3U
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Onucanue BCTPOEHHBIX
JaTYUKOB:
JAaTYUK apTepHATLHOIO
AaBJICHUS

[Hryka

8.1

B KOMILIEKT aT4uKa
apTepUabHOTO JTaBJICHUS
BXOJIMT CIICIMaJIbHAs MaH)KETa C
YTATUBAIOLIUM MEXaHHU3MOM,
rpylia TOHOMETpHYEcKass |
TpyOKa JUIS TONKIFOYCHHS K
JIATYUKY

8.2

B nporpammHOM oGecnieueHuH
ompenensercs U OToOpaxaercs
CHCTOJINYECKOE,
JIMACTOJIMYECKOE JAaBICHHE U
ITyJIBC UCCIEAYEMOTO

Ha

8.3

JluamazoH HM3MepeHus aaTdhKa
apTepHAILHOTO JIaBJICHHUS
(HWKHSISL TPaHUIA), MM PT.CT.

8.4

Jlnana3oH u3MepeHus HaTyuka
apTepHaIbLHOTO JaBICHUS
(BepXHss TPAHUIIA), MM PT.CT.

250

8.5

Paspermenue JaTanKa
apTepHAILHOTO [ABJICHHS, MM
pT.CT.

0,1

BcerpoeHHblil 1aTYnK: AaTYUK
myJibca

1

[Hryka

9.1

DyHKIMOHAJIbHBIE
BO3MOXHOCTH JIaTYMKa:

Jlatunk mynbca  HEMpEpHIBHO
onpeensier 4acToTy
cepreuHoro  purma. Jlaruuk
HMEEeT  BBIHOCHYIO  KIIHIICY,
0/1eBaCMYI0 Ha rajer
HCCIIelyeMOTO.

9.2

UK d¢oro- u cBeroauonsl,
pacnosioXeHHble Ha OJJHOW OCH,
MpPOXOJAIIed  Yepe3  TPEThIo
(damaHry manela BCTPOCHBI B
KOPITYC KJIMIICHI JaTYMKa MyJIhCa

9.3

Jlnama3zoH wW3MepeHHs IIyJibca
(HMOKHSIS TPaHULA), YI/MUAH

25

9.4

Jlnana3oH wu3MepeHus IyJibca
(BepxHsisl TpaHMIA), yI/MUH

250

9.5

Paspemienne jmarymka MyJibea,
ya/MUH

9.6

Juamerp paspema-luTekepa A
MOKIIIOYEHHs] KIIUIICHl JaTYHKa
Mynbca

3.5

Munnumertp

10

BcTrpoeHHbI 1aTYHK: AaTYHK

IHtyka
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TeMIepaTyphl Tesa

10.1

Jlnana3oH u3MepeHus IaTyuka
TeMIepaTtypbl Tena  (HIKHAA
IpaHuLa)

+25

I'panyc Lenscus

10.2

JluamazoH HM3MepeHUus JaTdhKa
TeMIIepaTypsl Telma (BepXHSS
TpaHHIA)

+50

I'panyc Lenbcus

10.3

Paspemenne JlaTYuKa
TeMIIepaTyphl Tena

0,1

I'panyc Lenbcus

104

BoiHocHOM TepMETHUYHBIN
TeMIIepaTypHbIi 30HA u3
Hep KaBerolien CTalu c
XPOMUPOBAHHBIM  MOKPBITUEM
JlaTYUKa TEMIIEPaTyphl Tesa

[Hryka

10.5

JlmuHa MeTaJUIMYecKOW YacTu
30HAa JaT4uKa TeMIepaTypsl
Tena

100

Munnumertp

10.6

Juamerp 30HIa JlaT4nKa
TeMIIepaTyphl Tena

Munnumertp

10.7

Juamerp pa3beMa-lITeKepa
JlaTYHKa TeMIepaTyphl Tena

35

Munnumertp

11

BcerpoeHHblil 1aTYnK: AaTYUK
YaCTOThI ILIXaAHHUSI

[Hryka

111

HallM4YKe JABIXaTeTbHON TPYOKU
CO  BCTPOCHHBIM B  Hei
YyBCTBUTCIIbHBIM  JJIEMEHTOM
JIaTYMKA YaCTOTBI JIbIXAHUS

11.2

TUTUCHUYCCKHUEC OTHOPA30BLIE
HacaJlKu

10

[Hryka

11.3

Jlnana3oH u3MepeHus JaTuuka
YacTOThl  JBIXaHUS  (HIKHSA
TpaHMIA), IIUKI/MUAH

114

Jluana3oH M3MEpeHHUs JaTdyuKa
4acTOThl  JbIXaHHUS  (BEpXHSA
rpaHula), UHKJI/MHH

100

115

Paspemienne paryvka 4acTOThI
JIbIXAHMS, UK/ MHUH

0.5

11.6

JlmameTp ObIXaTeNbHOU TPyOKH
JIaTYMKA YaCTOTBI JIbIXAHUS

12

Munnumertp

12

BeTrpoeHHblil 1aTYNK: AaTYUK
YCKOpeHHUst

[Hryka

12.1

Junanazon U3MEpEeHus 1
JIaTYMKA YCKOPeHUs (HMKHSAS
TpaHMIa), g

121

Juanazon HU3MEpEHHs 1
JaTYAKa YCKOPEHUS (BEpXHSA
TpaHnIa), g

+2

12.2

Junanazon U3MEpEeHus 2
JIaTYMKA YCKOPeHUs (HMKHSAS
IpaHuLa), g
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12.3

Juanazon HU3MEpEHHs 2
JaT4iKa YCKOpPEHUsl (BEpXHsA
IpaHuLa), g

+4

124

Junanazon U3MEpEeHus 3
JaT4hKa YCKOPEHUS (HIDKHSIS
TpaHnIa), g

-8

125

Juanazon HU3MEpEHHs 3
JaTYAKa YCKOPEHUS (BEpXHSS
IpaHuLa), g

+8

12.6

Pazpemenune mpu auamasone 1
JIATYMKA YCKOPEHUs, g

0,001

12.7

Paspemienne npu nuanasone 2
JIaTYMKA YCKOPEHMUS], g

0,002

12.8

Paspemienne npu nuanasone 3
JIaTYUKA YCKOPEHUS, &

0,004

12.9

JlaTuuk ycKOpeHus u3MepseT
yCKOpEHHe JBIKYIIXCS
00beKTOB 1m0  3-M  OCIM
KOOpPJHHAT

Jla

13

OTaeNbHBIN JATYHK: JATYUK -
3J1eKTpoKapauorpad

[Hryka

13.1

Jarauk - anexrpokapauorpad
COOTBETCTBYET KJaccy
ycrpoiicte USB  HID, mnpu
MOJIKIIOYEHHH  He  Tpeldyer
cO3MaHus M HMHCTAUBILHMU
CHelHaNbHBIX  JpaiiBepoB B
OTepPaIHOHHBIX crcTeMax
Windows, OSx, Android wu
Linux

13.2

JUmmHa Kopmyca jaTtyWka -
JIeKTpoKapanorpaga

55

Munnumertp

13.3

lupuna xopmyca paryvka -
JJIeKTpoKapauorpaga

35

Mumnumerp

134

BricoTa kopmyca patymka -
JIeKTpoKapanorpaga

20

Munumerp

135

Pazpem gna  noxakiIroueHHs
JlaT4YHKa - AEKTpoKapauorpada

USB (tun B)

13.6

Jlnamnaszon BXOJHOT'O
HaIpsKEHHS JlaT4nKa -
aneKTpokapanorpada (HIWKHASL
rpanuua), MB

-300

13.7

Jlnamnazon BXOJIHOTO
HaIpsHKESHHS JaT4nKa -
aNeKTpoKapauorpada (BepxHss
rpanuna), MB

+300

59




Tok moTpeOieHUsT paTIUKa -

13.8 180
NIeKTpoKapauorpada, MKA
Konunuectso OJIHOPA30BBIX

13.9 HaTENIbHBIX IIIEKTPOLOB 100 HItyka
JlaT4YHKa - AEKTpoKapauorpada

13.10 Juamerp pa3beMa-ITeKepa 35 Musimerp
JlaT4YHKa - AEKTpoKapauorpada

14 OT)JeanuLlii JAATYHK:IATYHK 1 lliryxa

KHCTeBOH CHJIbI

141 Jnvna _ Koprmyca JlaTYuKa 71 Mumverp
KHCTEBOH CHIIBI

142 HII/IpPIHaN KopIyca  JaT4dka 50 Musimerp
KHCTEBOH CHIIBI

143 Bericora _ kopmyca  jaTumka 8 Mumverp
KHCTEBOH CHIIBI

14.4 Pazbem  nmna _TIOZIKIIOYCHHA USB (tum B)
JIaTYMKA KUCTEBOH CHIIBI
JlaTauk KHCTEBOMH CHIIBI

145 H3MepseT CKUMAIOIee YCHUIIUE, Ha
C03/1aBaeMOe KHCTHIO PyKU
Jlnana3oH u3MepeHus JaTuuka

14.6 KHCTEBOI CHUTBI (HIKHSS 0 Heroton
IpaHMLa)
JlnamazoH HM3MepeHus JaTdhKa

14.7 KHCTEBOM  cmisl  (BEpXHsA 50 Heroron
TpaHHIA)

14.8 Paspemienne natumka KMCTEBOM 0,02 HuioTom
CHJIBI
Juamerp pe3pboBOro

14.9 COCIMHEHUs JUIsl MOKIIOYCHNUSA M4
BCTaBKM  JaT4Mka KHCTEBOH
CHJIBI

15 OTaeNbHBIH AAaTYHK: JATUYUK 1 lliryxa

OCBeIlleHHOCTH

15.1 Jnvna KopIyca JlaTYuKa 55 Mumverp
OCBEIIEHHOCTH

152 upura Kkopmyca  JaT4yMka 35 Musimerp
OCBEIEHHOCTH

153 Beicota  kopmyca  jarumka 20 Musimerp
OCBEIIEHHOCTH
DyHKIMOHAJIbHBIE JlaTunK OCBELLIEHHOCTH
(hO3MOXKHOCTHU JJaT4YHKA: U3MepseT ypoBEHb

OCBEIIIEHHOCTH U 00/1a/1aeT
154 CHEKTpalbHOMI
qyBCTBHTEIILHOCTBIO OIN3KOH K
qyBCTBHTEIILHOCTH
YeJI0BEYECKOTO Ii1a3a

HaJau4ue aJlaliTUBHOTO

155 norapu(pMUUEcKoro  aHaJoro- Ha

upoBoro  mpeobpazosareds,
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aBTOMAaTU4€CKHU

MEPEKITIOYAIOIIETO
qyBCTBHTEIILHOCTh B
3aBUCHUMOCTH ~ OT  TEKylIeH
OCBEIIEHHOCTH

HaJIN4ue 3aLIUTBI oT

HH(PAKpPaCHBIX M3IYyYeHHH C
MIOMOIIBIO CBETOBOTO (PHIIBTPA,

15.6 Ha
YCTaHOBJIGHHOTO Ha KOpITyce
4yBCTBUTEIBHOTO JJIEMEHTa
JIATYHKA OCBELICHHOCTH
157 N3mepeHne OCBELIEHHOCTH B 0 Toke
Jana3oHe (HIKHSS TPaHUIA)
158 N3mepenne OCBELICHHOCTH B 180000 Toke
Jiana3oHe (BepXHsis I'PaHHIa)
16 I[IporpammMHoe obecnieyeHne
(ITO) Tum 1: Ja
IIporpammuoe obecrieueHne
HaxoquTcs B «EanHOM peectpe
POCCHICKUX POrpamMM st
9NIEKTPOHHBIX BBIYUCITUTEIBHBIX
MaIlHH ¥ 6a3 JaHHBIX)»
16.1 Hocrymao st oneparuonnbix | Windows, OSX_, Android, Linux
CHCTEM: DEB, Linux RPM
16.2 DyHKIIMOHUPOBaHUE Ha Tla
PYCCKOM SI3bIKE
CoBmectuMocTh nporpammuoro | I1O sBisteTcs exuHbIM JUIS BCeX
obecreyeHus: 6ecrpoBOAHBIX
MYJIBTHIATYHKOB M OTICIBHBIX
JaTyukoB. Bee naHHbIE ¢
16.3 MOAKITIOUCHHBIX OECIPOBOIHBIX
MYJIBTHIATYHKOB H OTETBHBIX
JATYNKOB OTOOPAXKAIOTCS B
MPOrPaMMHOM OOECTICUeHUH
OJIHOBPEMEHHO B PEXUME
PEaIbHOTO BPEMEHH
DyHKIHOHAN OBICTPOTO 3aIycKa
16.4 (3amyck U3MEpEeHHI Jla
MOJIKIIIOYCHHBIX JIATYUKOB 0e3
JIOTIOJIHUTEIbHBIX HACTPOEK).
ABTOMaTHYECKOE OIpe/eTIeHue
noaxmoueHHelx mo  USB
165 KOMIIBIOTEPY, IUIAHIIETY, Jla
JIATYMKOB U MYJIbTHIATYHKOB U
0TOOpaKeHUE CHIHCKa

TOAKJIFOUYCHHBIX JaTYUKOB
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OyHKIMOHAN BEIOOpa DaTYNKOB
JUISL U3MEPEHUs] — BO3MOXKHOCTb
CKPBITh MOAKITIOYEHHbIE

16.6 Ha
JIaTYHKH, KOTOpBIE He
TpebyroTcs B pexume
H3MepeHHs
Unrepdetic TIOJIKITFOUCHUS nMeeT (HyHKIMOHAT MOUCKa
JIaTYNKOB o TIPOTOKOITY JOCTYITHBIX BKIFOYSHHBIX
Bluetooth YCTPOMCTB, 0TOOpaKEeHHE
CIIUCKA JIOCTYITHBIX YCTPOMHCTB,
(bYHKIMOHAN TTOKIFOYEHUS
HalJICHHBIX M JIOCTYITHBIX
YCTpOICTB, 0TOOpakeHne
CIIHCKA TIOKITIOYEHHBIX
16.7 YCTPOWCTB, QyHKITHOHAI
' OTKJIIOYEHHS TTOIKITIOYEHHBIX K
HporpaMme yCTpOHCTB,
(byHKIMOHAN UIBTPALUY 110
CEepUMHOMY HOMEPY, Ha3BaHUIO
Hal/IEHHBIX YCTPOMCTB,
(hyHKLIMOHAI COPTUPOBKH
HalJICHHBIX YCTPOUCTB IO
cepuifHOMY HOMepY, Ha3BaHHIO,
YPOBHIO CHTHAJIA, CTATyCy.
168 [1O numeer QyHKIMOHAT 3KpaHa Jla
yIpaBJICHHUSL.
o npu pabote c
0eCTIpPOBOIHBIMU
MYJNBTHIATINKaMH OTOOpakaeT
16.9 IIOKA3aHUsI BCEX BCTPOCHHBIX B Ha
MYJIBTHIATYHK JTaTYNKOB
OIHOBPEMEHHO B  pPEXHUMeE
pEaIbHOTO BPEMCHH
IO wumeer ¢ynkunonan JyiA | JlaHHBIE, IONTy4YEHHBIE B PEXKUME
paboThI c JIAHHBIMH, JIOTUPOBAHMS JOCTYIIHbI 115
16.10 MOJTYYeHHBIMA B aBTOHOMHOM 3arpy3KH U3 IMaMsATH
' pexume cbopa (pexum MYJIbTHaTINKa B TAOIHIHOM
JIOTHPOBAHMUSA). BUJIE U OTOOpaXkaloTcs Ha
rpaduke
DyHKIMOHAI neranbHOl | ©  MHdopmaumus o  mardmke
HACTPOMKH JaT4HKa: (Ha3HaueHwUe, JIMana3oH
U3MEpCHHUS, paspeleHue
JIaT4YNKA)
. AXTHBHOCTB JlaT4nKa
16.11 (ocTymHOCTD B pexumMe
' H3MEpeHHs)
» Hacrpoiika nepuona ompoca
(dacToTy U3MepeHnit)
. Hacrpoiika BUJUMOIO
HMHTEpBaja  MU3MEpPEHMH  Ha
rpaguke Ui JlaTYUKa
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* Bribop emuHUID U3MEpeHHS
* Hacrpoiika nBera JIMHUU U
BEJIMYUHY JIMHMM Ha rpaduxe
JUIst JaTduKa
» Hacrpoiika 1jBeTa ¥ BEJIUYUHY
TOUYeK Ha rpaduke I JaTdnka
* [Iepexox B pexxuM KanuOpOBKH
JaT4nKa

* Bribop 1mama3zoHa paTYMKa
(a1 TeX IaT4MKOB, B KOTOPBIX

MPEIYCMOTPEHBI pazinyHbIe
JIIarna3oHbl HU3MEpEHHi)
» Ilpu Hactpoiike moboro u3
JIATYHKOB Ha JKpaHe
YIpaBIeHHs,  IPEIyCMOTPEHO
oToOpakeHue UL BCEX
JIaTYNKOB HACTPauBaeMoro
napamerpa (enuHMIA

U3MEPEHHs, YaCTOTa U3MEPEHUS,
BUJMMBIH HMHTEpPBaJ, JUAIa3oH,
HacTpoiika  BHa  rpaduka
(JIMHUSL U TOYKH)

B o IIPELyCMOTPEH
(byHKIHOHAT KaJINOPOBKH
JIaTYHKOB. OyHKIMOHAT
16.12 KanuOpOBKH 3aIIUILIeH Ha
napojeM, KOTOpbIH YKa3aH B
HHCTPYKIMH K 1U(pOBOi
nabopaTopun
OyHKIMOHAT KaJIHOPOBKH
16.13 JIOCTYyIleH KaKk W3  9JKpaHa Jla
YIpaBIeHHs, TaK M W3 DKpaHa
JIETaJIbHOW HACTPOMKM JaTuuKa
Untepdeiic KanuOpOBKH * Bei6op xonmyecTBa 3Tanos
JaTYHKA BKIIFOYACT B ceOs: (1aros), Mo KOTOPEIM
MPOU3BOUTCS KaIMOPOBKa
* BBoj 3HAYEHMIT 11 KAXKIOTO
JTana KaJuOpOBKU U CBEPKa C
TEKYIIUMH ITOKa3aHUSIMA
 Pacuer HOBOTO 3Ha4YEHHS 110
OKOHYaHUM KaTUOPOBKH U €r0
16.14 0TOOpa)KeHHE ISt IPUHATHS

PpEIICHHS TI0Jb30BaTEIEM O
COXpaHCHHHU, OTMEHE
BBEJICHHBIX MM 3HAYCHUIH
» CoxpaHeHHUE Pe3yIbTaTOB
KaTMOPOBKH I0JIb30BATEIIS
» Oynkionan copoca
KaJUOPOBKH K 3aBOJICKIM
HacTpoikam
* OToOpakeHHe HOBOTO U
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CTaporo TpeH/a KaTNOPOBKH Ha
oiHOM rpaduke

16.15

IIpenycmorpeHa BO3MOXHOCTh
CO3JaHUsL CBS30K JaTYMKOB U
BO3MOXXKHOCTh YIaJICHHUS JTF000M
U3 CO3aHHBIX CBS30K.

Jla

16.16

KonnuectBo CBSI30K JaT4MKOB,
KOTOpO€ MOHO co3aath B [10

10

[Hrtyka

16.17

JlaTyuky, TOJKIIOYEHHBIE K
CBSI3KE JTIaTYUKOB,
0TOOpaXKaroTCsi OJHOBPEMEHHO
Ha OJIHOM Tpaduke

Jla

16.18

BapuanTel HacTpoWku CBSA3KH
JIaTYUKOB:

* BeIOOp 1aTYNKOB, BXOJSIIUX B
CBSI3KY JIATYHKOB
e BBoj Ha3BaHusA IS CBS3KH
JTaTYUKOB

* BbIBOA 3aBHCHMOCTH OJIHOTO
MOKa3aHus JaT4yuKa oT
MOKa3aHUsl JAPYroro JaTyuKa
e TIpaduk CBS3KHM JATYUKOB
WMEET BO3MOXHOCTH CO37aBaTh
HECKOJILKO TITKal 1Mo ochu Y s
MPHUBS3KH K HHUM Pa3IMIHBIX
MOKa3aHus

16.19

o nMeeT (GyHKIHOHAT
HACTPOEK pabdOThl IPOrPaMMBI

Jla

16.20

DyHKIMOHAT HACTPOEK:

. Hacrpoiika
MIPOJIOIDKUTETBHOCTH
9KCIICpHMEHTa

* Hacrpoiika ¢opmara Taiimepa
(cexynmomep — oTOOpakaercs
KOJIMYECTBO CEeKYH]I u
MHJUTHCEKYHJl MpPOLIEANINX C
MOMEHTa 3amycka H3MEpEeHHH,
4acel — TaiiMep oToOpaxaercs B
(dopMare D>JIEKTPOHHBIX YacoB,
MIOKa3bIBasi KOJMYECTBO MUHYT
MIPOLIEIINX C MOMEHTA 3aIlyCcKa
JKcmepuMenTa mo ¢Gopmary: 1.
«MM:CC», tnme MM - 53710
muHyThl, a CC — cexyHmbl, 2.
«HU:MM», roe U4 — 310 9ackl,
a MM - »3T0 MHHYTHI
* Hacrpoiika Buga rpaduka mo
YMOJYaHUIO (IMHMS, JHHHUSA C
TOYKaMH, BPYYHYIO -
WHIVBUAYyalbHas HAacTpolKa B
KaXIOM JaT4UKe OTHENBHO)
* Bribop Tembl odopmiteHHs
MIPOrpaMMBbl — CBETJIAs], TEMHAs

16.21

DyHKIMOHANT JKpaHa

° I[IIS{ KaXxaoro JaTYHuKa
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n3MepeHni (cOopa JaHHBIX):

MPEeIyCMOTPEH CBOU Tpaduk, B

TOM 4Yucie g JIaTHYUKOB
MOJKIIOUCHHBIX K CBS3Ke
JIATYHKOB. O6ecneueHo
HepeKItoYeHne MEXIy
rpadMKaMi JaTIHKOB B PEKUME
peansHOTO BpEMEHH, oe3
MPHOCTAHOBKH paboThI
nporpammel. ¢ IIpexycmorpen
¢bueTp co CIIEAYIOIUMHU
pexuMaMu 0TOOpaXKeHusI:

TOJIBKO JAaTYMKH, TOJILKO CBSI3KH
JIaTYMKOB, BCE  CBA3KH W
naruukn. ¢ 10 obecneunBaer

aBTOMATH4ECKOE  OIpEJIeNICHHE
HaUMCHOBAHUS,  COUHUI |
HpeJenoB H3MepeHHs
MOJIKITIOYEHHBIX JIATYHKOB,
oToOpaXkeHHe TaiiMepa paboThI
HPOTrpaMMBbI B pexume
peanbHOro BPEMEHHU
OJTHOBPEMEHHO C ITOKa3aHHUSIMH
JIATYHKOB, BO3MOYXHOCTH

KPaTKOCPOYHON MPHOCTAHOBKH
OpOrpamMMbl M [OCJIEAYIOIICEe
BO300OHOBJICHHE paboThl  Oe3
[OTEPH MOJIYYCHHBIX JAHHBIX,
POCMOTP IaHHBIX Ha rpaduxe
32 BeChb NEPUOJ U3MEpEHHI,
0oTOOpaxeHue TaOIHIIIBI
nokasanuii B nporpamme. * I10
obecnieynBaet BBITPY3KY
TabNMuIbl € TIOJNy4eHHBIMH
JTAaHHBIMHU B (hopMaT TabJINYHOTO
penaktopa. * IIO B pexume

cobopa  umeeT  (QYHKIHOHAT
MOTyaBTOMaTHIECKON

KanuOpOBKH TIOKa3aHMI
natuukoB. ¢ IIO He wumeer
OrpaHUYEHU Ha KOJHYECTBO
HOJKITIOYaeMbIX JIaTYHKOB.
Konnuectso OJIHOBPEMEHHO
OTIPAIINBAEMBIX JaTINKOB
BBIOHpaETCst ABTOMATHYECKH,
COTJIaCHO MIPOITYyCKHOM

crocoonoctu USB  xocra wm
Bluetooth xanana.

16.22

Oynkiuonan mo  pabore ¢
rpadpukamMd B pexume cbopa
JIAHHBIX:

* Bo3MoxHOCTE TEpeMerneHus
o rpaguKky IO pPa3IUIHBIM
0CsIM KOOpAHWHAT

* M3mensath macmitab rpaduxa
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OJTHOBPEMEHHO II0 IBYM OCSIM
* 3menath macmtab rpaduxa
110 J11000# OCH OT/EIBHO

. N3mensats pexum
0TOOpaKEeHUSI rpaduka
(BpyuHylO, JIMHHUS, JIMHHSA C
toukoi). [Ipn BeIOOpe BapmaHTa
«BPYUYHYIO» HaCTPOUKHU
rpadukoB Oynyt
UHAMBHAYAIbHBIE I KaXIOTO
JIaTYHKa

* Copoc macuiraba rpaduxa

* OrobpakeHHE MapKepoB IUIA
TOYEK 3HA4YCHUH Tpaduka 110
JIBYM OCSIM Ha KOTOpbIE HaBeIeH
Kypcop

. VYBenuueHue Macirtaba
BBIOpaHHOH KypcopoMm o00iacTu
rpaduka

I'padux natumka B pexume
cOopa JaHHBIX aBTOMAaTHYECKH
BBIOMpAcT BHIMMBIN [Hala30H
no ocH 3HAYCHUH IS
OTOOpaKeHUsT ~ BCEX  TOYEK
rpaduka. Taxxke mpemycMoTpeH
GyHKIHOHAT YCTaHOBJICHHS
BUIMMOIO JAWana3oHa IO OCH
3Ha4YeHUH BPYy4YHYIO M UKcanuu
3TOro Juana3oHa (OTKIIIOYCHHE
ABTOMATHYECKOTO OIPEACNICHHS
BUJIMIMOTO IAIa30Ha)

IIporpammHoe  o0ecneyeHue
(I1O) Tum 2:
[IporpamMmuoe obecrieuenue

HaxoauTcs B «EnuHOM peectpe
pOCCHHCKUX  Tporpamm  AJs
3NEKTPOHHBIX BBIYMCIUTENBHBIX

17 MaIuH U 0a3 JaHHBIX»
Ja
171 COBMECTUMOCTE ¢ Windows 10; RedOS; Astra
' ONEePAMOHHBIMU CHCTEMaMH: Linux; Alt Linux
[MpenHaznadeHo TUIS
172 [IPOBEICHHUS yueOHBIX Jla

HCCIIEI0BATENBCKUX TPOEKTOB,
MPaKTUKYMOB, J1Ja0OPAaTOPHBIX U
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JACMOHCTPAallMOHHBIX

9KCIEPUMEHTOB
173 DyHKIIMOHUPOBaHUE Ha Tla
PYCCKOM sI3bIKE
17.4 SIBnsiercss MeXNPEeAMETHBIM Jla
ObecrieunBaeT  BO3MOXKHOCTB
MOJJIEP>KKH y4eOHOTO Tporiecca
B paMKax TPaJHLHOHHBIX (HOpM
175 o0ydeHHss W  Tepexox K Ha
COBPEMEHHBIM bopmam
OpraHu3aluu yueOHOro
nporecca
Ipenocrasnser crexyromue | - Co3nanue TEKCTOBBIX
BO3MOXXHOCTH ITIPU NPOBEICHHH | KOMMEHTapuii B Tabiuuax
HCCIIEI0BAHUM (y4eOHBIX | JaHHBIX
UCCIIEJOBATENbCKUX IIPOEKTOB, | - Bo3MoxkHOCTH n00aBIATH B
MPAKTHKYMOB, Ja0OPATOPHBIX M | TaOJNWIly JAHHBIX THUI MOJIS JUIS
JIEMOHCTPALIMOHHBIX N300paXeHUN
9KCIIEPUMEHTOB): 4acTh 1 - Co3nanue rpaduKoB-
WILTFOCTpALMit JTAHHBIX,
[PEJCTABICHHBIX B TaOJINYHOM
BUJIE
- TlpocmarpuBaTh  CHHCOK
CYLIECTBYIOIMX HCCIIEA0BaHUN
c YKa3aHHbIMH HOJISIMH:
TeMaTHKa UCCIICZIOBAHNS,
Ha3BaHUE HCCIEIOBAHUS, [aTa
HCCIIeI0BaHMUS, aBTOp
HCCIIeI0BaHMUS, cTaTyc
HCCIIe0BAHUS
- CoprtupoBathb CITUCOK
17.6 CYLIECTBYIOIINX HCCIICIOBAHUI
o CIEYIOLUM TOJISIM:
TeMaTHKa, Ha3BaHHMe,  Jara,
aBTOp, CTaTyC
- OoOecnieynBaTh  IO3TAITHOE
BBITIOJTHEHUE

HCCIIeIOBATENIbCKOH PaboThl, B
COOTBETCTBHU CO CIEAYIOLIeH

CTPYKTYypoOit pazzenos:
OIMCaHMe, NPOBEACHNE, aHAIH3,
MPOCMOTP

- B pazmene omnucanus 1o
HCCIIEIOBAaHUIO  MOJIBb30BaTENb

HUMEeT BO3MOXXHOCTH pPaboTaTh
co crenymoomei uHGOpMarmeit
[0 HCCICIOBaHUIO: Ha3BaHHE,
OITHCAHHe, IIENH, THIIOTE3bI

- B paspmene mposenenus
HCCIIEIOBAaHMUsL  MOJIb30BaTEIb
HMEEeT BO3MOXHOCTh PaboTaTh C
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YHCJIEHHBIMU JIAHHBEIMU B
TaOJIMYHOM BHIE U B BHJE

rpaguka, TOCTPOCHHOTO  Ha
TaOJIMYHBIX JIAHHBIX,
NPEJOCTaBICHA  BO3MOXKHOCTD
ObICTpOM ~ HaBUTALMM  CpeaH
rpadukoB 1 TabIHI

- B paszzene aHaIM3a
I0JTE30BaTENb nMeer
BO3MOXKHOCTb
MPOaHAIM3UPOBATH MOJIyYCHHbIE
Ppe3yJIbTaThI, OLICHHUTD
MOATBEPKACHUE THIOTES,
CZIeNaTh BBIBOJBI

- B pasmene mpocmotpa

MOJTE30BATENI0  JOCTYIHA  BCS
nHpopMaIys 10 HCCIeJOBaHUIO,
opopmiIeHHas B BHIEC HAy4HOH
paboTel:  Ha3BaHHE,  aBTOD,
OnKcaHue, 1eau (C OTMETKOH O

JNOCTHXKCHUM/HE  JTOCTHIKCHHUN),
THIOTE3bl  (C  OTMETKOH O
JIOCTIDKCHUW/HE  JTOCTHIXKCHUH),
MOJTyYCHHbBIE JTAaHHBIC o

HCCIIEI0BAaHHIO U BBIBOJEBI

- IlpenocraBnena BO3MOXKHOCTb
HArJIaQHOTO  CPaBHHUTEIBHOTO
aHaNIM3a c TIOMOLIBIO
0oToOpaXkeHUs rpauKoOB B ABYX-
KOJIOHOYHOM PEXHME

- Co3nanue HOBOT'O
HCCIIEJOBAHUS C BO3MOKHOCTBIO
J00aBJIeHHS TEKCTOBOIO
ONMCaHUsl TIOJICH: Ha3BaHUE,
ONMCaHWe, e, THIIOTE3BI,
IUTAaHOBBIN X0 pabOTHI

- Co3pmanme  Tabmmm IS
cbopa/oToOpakeHst JTAaHHBIX
HCCIIEIOBAHUS

- Co3nanue TEKCTOBBIX
KOMMEHTapuii B TaOJHUIax
JIAaHHBIX

- B03MOXXHOCTH J00aBIATL B
TaGIHIy JAAHHBIX THI TOJIS ISt
n300pakeHui

17.6.1

Ipenocrasnsier cIeyromue
BO3MOJKHOCTH IIPU TIPOBEJCHUN
HCCIIEI0BAHUM (y4eOHBIX
HCCIIEI0BATENbCKUX IIPOEKTOB,
MIPAaKTHKYMOB, JJAOOPATOPHBIX 1
JIEMOHCTPALIMOHHBIX

Ioctpoenue rpaduxa myrem
TIepeTaCKUBaHUS JJAHHBIX U3
tabmun MeTooM «drag-and-
drop»
Hacrpoiika nanHbIx,
orobpakaeMbIX Ha rpaduke
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9KCIIEPIMEHTOB): 9acTh 2

Yyepe3 ANaJIoroBoe OKHO,
BBIOMpAst JaHHbIC OHOM,
HECKOJIBKMX TaOJIHI] JAHHBIX
VY nanenue naHHBIX ¢ rpaduka,
000 TabnuikL, rpaduka,
TEKCTOBOT'O KOMMEHTapHs
Hacrpoiika mkan Ha rpagukax
(a IMEHHO M3MEHEHNEe Ha3BaHUs
TITKAJTBI )
MacutabupoBanue rpapuka c
(byHKIHMeH 3anpeleHuns
MacIITaOUPOBaHUS IO OJHOH U3
oceii KOOpAUHAT, IO 06enM
OJTHOBPEMECHHO
Be16op nBeta rpaduka B
1BseToBoi Moaein RGB
YcraHoBka orapupMuIecKoro
npeoOpa3oBaHus s
MPEICTABICHUS JAHHBIX MO
OJIHOM M3 OCell KOOPJAUHAT, 10
00enM 0THOBPEMEHHO
Br160p oToOpaxeHHs: JaHHBIX
Ha rpaduke B BHIE TOUEK,
JIMHUH, CTOJIOIOB, UX COYETAHUI
Hacrpoiika oToOpakeHust
HECKOJIbKNX M3MEPeHUH Ha
onHOM rpaduke
Co3maHne HeCKOJBKO IpaHKOB
Co3aHue HECKONBKHUX KA
IUTSL OTHOTO TpadyKa ¢ IEeIbI0
CONOCTABJICHUSI JaHHBIX
onpe/IesIeHHON BEJIMYHMHBI,
M3MEPEHHO! B Pa3InYHBIX
eIMHUIIAX
Co3/aHne TEKCTOBBIX
KOMMEHTapHil ¢ BO3MOKHOCTBIO
BCTaBKH CIIEIHAITBHBIX
CHMBOJIOB, BEPXHUX U HIDKHUX
HHECKCOB, WITFOCTPAIHi
BcraBka B TeKCTOBBIH
KOMMEHTapuii popmyi ¢
HOMOIIBIO Ipaduueckoro
penakTopa Gpopmy
- Pemaxtop dopmyn no3sosnser
COCTaBHTH (POPMyYITy U
0TOOpa3uTh ee
Hcnonb3oBaHue BCTPOEHHOTO
BU3YaJIbHOTO pelakTopa Ajis
paboThI C TEKCTOBBIMH
KOMMCHTapUsAMn
Hcnoap3oBaHue BCTPOSHHOTO
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BH3YaJIFHOTO PERaKTOpa UL
paboThI ¢ H300pakeHNEM B
TEKCTOBBIX KOMMEHTapHAX

JloGaBieHne B HCCICIOBAHIE
WUTIOCTPALMH TPH TIOMOILH

CHEUAIFHOTO HHCTPYMEHTa

pHcoBaHUS
W3mepenne 00bEKTOB HA
HIUTFOCTPALMAX
H3menenue nopsinka
oToOpaxkeHust rpadUKOB, TAOIHIL

U TEKCTOBBIX KOMMEHTapHeB

CkpbiTie oToOpaXkaemMoii /
0TOOpa)KeHNE CKPBITOH
Tabnuuel, rpadguka, TEKCTOBOTO
KOMMEHTApHs
CoxpaHeHHe TeKyILero
COCTOSIHUSI CCIIEIOBaHUS BO
BpeMs pabOTHI HAJl HUM
PacrnieyaTbIBaHHE HCCIIEIOBAHUS

CoxpaHEeHHE HCCIIEIOBAHNUS B

¢dopmare pdf

CoxpaHeHHe UCClIeZIOBaHuUs B

(hopmaTte TOCTYITHOM IJIst
nepeHoca padoThl B IPYTYIO
xonuto I10
Ilepexmntouenue Mexy

OTKPBITBIMHU ISl IPOCMOTpPA U

paboThI nccaeI0BaHUAMU
CoIepKUT eMHULIBI U3MEPEHUS

cucrem CU
17.7 Cpok delicmeus n1uyeH3uu: OeccpouHast
18 CnpaBo4Ho-MeTOAMYeCKHe 1 KoMILIeKT
MaTepHaJIbI:
Hasnauenne CIIPaBOYHO- | COAEpXXaT  ONMCAaHHE  padorT,
181 METOJUYIECKHX MaTepHATIOB: KOTOpBIE MOXHO IIPOBECTH C
HCTIONIb30BaHUEM mudposoit
nabopaTopun
18.2 KOJIN4ECTBO pabot no 20 MEryxa
¢$usnoIorUN
CoctaB Kaxaoi nabopaTOpHOH - TEOPETUYECKHE CBEICHNUS;
paboTsL: - moaApoOHBI crieHapuil mpu
paborte ¢ udpoBoit
nabopaTopueii;
- IIOCJIeIOBATEIBHBINH aJITOPUTM
18.3 110 00pabOTKe TOTYIEHHBIX

JTaHHBIX;
- epeyeHb KOHTPOIBbHBIX
BOTIPOCOB JJIsI 3aKpeTIeHHs
MOJIyYEHHBbIX 3HAHUH;
- IEYaTHbIH B B LIBETHOM
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WCIIOJTHCHHUU.

19 AKkceccyapbl: 1 Kommnexr
19.1 Coenunurenphblit USB kabenb 2 HItyka
192 mmHa coenuHutensHoro USB 180 Carmierp
Kabes
3apsiiHoe YCTpPOMCTBO c
193 kaberem mini-USB UL 1 [ityka
0eCIPOBOIHBIX
MYJIbTUJIATYHKOB
USB Apantep Bluetooth 4.1
Low Energy HMMEIOIUI
194 BCTPOEHHBIN CBeTO;[HO;[HLH‘iI 1 lliryxa
WHINKATOD, KOTOPBIit
3aropaercs BO BpeMs pPaboTHI
ajlanTepa
Hanuuue USB ¢uemm
195 HAKOIIMTEN C  3allMCaHHBIM Jla
IIPOTPaMMHEIM  o0ecIieYeHuEM
udposoii 1aboparopun
196 CrepkeHb IS 3aKpeIUICHUS B 1 e
IITATHBE
19.7 JIMaMETp CTepIKHSI 6 Musumerp
19.8 JUTHHA CTEPIKHS 100 Musumerp
19.9 pe3bda CTepKHs M4
1910 Keiic (ymakoBka) 1JIsi XpaHEHHS 1 MEryxa
U TPAHCIIOPTHPOBKHU
19.11 IMTacopra It MyJIbTHIATYHKA 1 [ityka
U OT/ICJIbHBIX JaTYHKOB
Kpartkoe PYKOBOZCTBO B
19.12 UBCTHOM ~ WCHOJHCHHH 110 1 e
pabote c mudpoBoit
nabopaTopueit
JlonoJiHuTE/IbHBIE MATEPHAJIbI - Pycckosi3prunblii cailT
20 HOJICPIKKH;
- Buneopoinuku Ha caiite
HPOM3BOUTEINS
Hudposasn 32.99.53.130/ XapakTtepucrtuku no KTPY:
J1abopaTopus no 32.99.53.130- 1 [MpenmerHas obnacts Buonorus
JKO0JIOTHH 00000047 JlonoHuTEAbHBIC
XapaKTePUCTHKH: *
(HaGop o [onpazuen TIpeIMeTHOM
3aKPETUICHHUIO 2 065;53;? pex Oxonorns
H3y4aeMbIX TCM 110 3 Twun noJib30BaTens OOyuaromuiics
NpeIMETHBIM Tun gatunka BecripoBogHOl  MyJIBTHIIATYHK,
001acTsAM OCHOBHOTO Jarauk OTHOCHUTEIIBHOM
obrrero oopa3oBaHus) BIAYKHOCTH, Jlatuuk
4 OCBELIEHHOCTH, J[aTUUK ypOBHS

pH, JlaTuMk  KOHUEHTpauuu
HUTPAT-UOHOB, Jatuuk
KOHLICHTpallud HMOHOB _ XJIOpa,
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Jaruux TeMIIepaTypsl
uccienyeMon  cpeapbl, Jlatumk
JNEKTPUYECKON MPOBOJMMOCTH,

JlaTunk TEMIIEPATYPhI
OKpyXxaruel cpenapl, Jaruuk
YpOBHS ryma, Jaranx

BIAXHOCTH  IO4BBL, JlaTumk
3ByKa, /laTuuk okucu yriepoaa,
Jaruuk-konopumerp,  JlaTuuk
MYTHOCTH KUJIKOCTH

HOHOHHHTGHLHLIC MaTepuajbl B

USB Apantep Bluetooth 4.1

KOMIUIEKTE Low Energy, 3apsaHoe
YCTPOHCTBO c kabenem
miniUSB, Kabenn USB

5 COEIMHUTENLHBII,
Iporpammuoe obecreueHue,
PyKOBOZCTBO IO 3KCILIyaTalyy,
CripaBoYHO-METOIUUECKHE
MaTepuasl

6 Tun  nepegaunm  noka3zaHUH [Ipsimoe nonkntoueHue K

JIATYHKOB YCTPOHCTBY

Onucanue 0ecnipoBOIHOIO

MYJbTHAATYHK:

6eCrpOBOAHON  MYJIBTHIATYUK

o 9KOJIOTUYECKOMY

7 MOHHTOPHHTY C 3KPaHOM
1 Tyka
7.1 JlctaHunoHHBII cO0p JaHHBIX Jla
7.2 DYHKLIHOHAIIbHBIE becnpoBoaHoN MynbTHAATUMK
BO3MO)KHOCTH MYJIBTU/IAaTUHUKA! HO3BOJISIET IPOBOAUTH
U3MEPEHHS aBTOHOMHO
(oToGpaxast mosry4aembie
JIaHHBIC Ha COOCTBEHHOM
JKpaHe) 06e3 MOKITIOYCHUS K
KOMIIBIOTEPY, HOYTOYKY U
IUIAHILIETHOMY PErUCTpaTopy.
ITpu 3TOM TOTyYEHHBIE JaHHBIE
COXPAHAIOTCS BO BHYTPEHHIOIO
MaMATh MyJIbTHIATYHKA
7.3 JluaroHaib CEHCOPHOIO 3KpaHa 3.2 Jroiim
74 Pasperuenue 9KpaHa o 240
TOPH30HTAJIH, ITHKCEIIb
7.5 Paspemenue JKpaHa o 320
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BEPTUKAJIH, ITUKCECIIb

7.6

[lonnepxuBaemoe KOJIUYECTBO
LIBETOB

65000

[Hryka

7.7

SIprocTb 3KpaHa, Ki/M?

280

7.8

KOHTpaCTHOCTb OKpaHa

500:1

7.9

Bo03MOXKHOCTL  OJJTHOBPEMEHHO
MOJIy4aTh CHUTHAJIBI c
HECKOJIbKHMX JTIaTYUKOB,
BCTPOEHHBIX B KOpITyC
0GECIPOBOIHOIO MYJIBTHIATIHKA

7.10

Berpoennsrit KOHTPOJLIEP
Bluetooth MOJIIePKUBAET
paboty c KOMITaKTHBIMHU
OUPPOBEIMU JIaTYUKAMU,
KOTOpbIE TNEepefaloT JaHHbIE MO
mmaam QSPI, SPI, 2-wire, 12C,
PDM, QDEC

Jla

7.11

IMepenaya JTAHHBIX o
nporokony Bluetooth 4.1 gepes
BCTPOCHHYIO B  YCTPOHCTBO
KEepaMHYECKyl0 aHTCHHY, 0e3
UCIOJIb30BAHUS ChEMHBIX,
HAKIaJHBIX | BBIHOCHBIX
NPUEMHUKOB U MEpelaTiNKOB
cUrHaja (AaHTCHH)

7.12

JlanpHOCTB Iepenauu CHUrHana
oT MYJIBTHAATINKA 10
KOMIIbIOTEpa,  HOyTOyKa U
IUTAHIIETA B IPSIMOI BUIMIMOCTH

18

Mertp

7.13

besonacHocTh nepegauu
JTAHHBIX obecrieunBaeTcs
BCTPOEHHBIM B KOHTPOJLIEP
KpHITOTpahIeCKIM
YCKOpHUTENIEeM C  IIOJIEPKKOH
anroputMa mudpoBaHus 128
out AES

Jla

7.14

pa3paaHocTh BcTpoeHHo# AL

12

bur

7.15

Wurepdeiic NOAKIIOYCHUS IO
0eCpOBOIHON CBS3U

Bluetooth low energy (BLE) 4.1

7.16

Wnrepdeiic NOAKIIOYEHUS IO
IIPOBOJHOH CBSA3U

USB 2.0

7.17

OneparuBHas
YCTpONCTBa

naMATh

256

Kunobaiir

7.18

BuyTpennsis aMATh JUISt
XpaHEHUs MPOLIUBKU u
HACTPOEK YCTPOHCTBa

1024

Kunobaiir

7.19

OTZ[CJH)H&S{ BHYTPCHHSAA NaMATb
JJIA XpaHCHUA
OKCHEPUMCHTAJIbHBIX JaHHBIX

128

Kunobaiir

7.20

€MKOCTh AKKYMYJIITOPHOM

0,56

Awmnep-yac
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Oarapen

791 HOMUHAJILHOE HanpspKeHHe 37 Bonbr
Oarapen
799 HaJM4YMe KOHTpOJUIepa 3apsaa Jla
Oarapen
793 JlnuHa Kopiryca 6ecpoBOIHOTO 121 Musimerp
MYJIBTHIATYHKA C DKPAHOM:
[upuna KopIryca
7.24 0ECIPOBOHOTO MYJIbTHUAATYHKA 76 Musumerp
C 9KpaHOM:
Beicora KopIyca
7.25 06eCTIpOBOHOTO MYJIbTUAATUHKA 30 Munumerp
C DKpaHOM:
Marepuan U3TOTOBJICHUS
796 xopryca SecnpoBoHOro M3TOTOBIICH U3 yIapOIPOYHOTO
IUIACTHKA
MYJIbTHJIATYHKA C SKPAHOM
B HwxHIOIO 4YacTe Kopiyca
3ampeccoBaHa BTYJIKA c
7.27 BHyTpeHHell  pe3sboil.  Bo Ha
BTYJIKY BKPYYHBACTCS CTEPKEHb
JUIs 3aKPEIUICHHS B IITATHUBE
7.28 JlunameTp pe3nObl BTYIKU M4
Uurepdeiic  paspema s
7.29 MTOTKITIOYCHUS 3apsITHOTO miniUSB (tun B)
ycTpoiicTBa
KonnuecTBO eIMHBIX KHOMOK
7.30 JUIL  yhmpaBieHHs — paboToi 1 IMTyka
MYJIbTHIATYHKA
EnuHas KHONKA  ynpaBJIeHUS
7.31 paboToii Mo3BOIISET BKIIOYATH Ha
BBIKJIIOYATh MYJIbTHIATIHK
KosnmnuectBo CBETO/IHOIHBIX
732 I/IHIII/IKaTE)pOB RGB Ha 1 lliryxa
TOpIIEBOM CTOpOHE
0eCIIPOBOJHOTO MYJIBTHAATYHKA
Cratycsl cBetoaunonHoro RGB - TOTOBHOCTb K COTIPSKCHHUIO
6ecrpOBOAHOTO MYJIbTHIATYHKA,;
MYJIbTHIATYHKA: - YCIEIIHOE COTPSKEHNE
MYJIBTHIATYHKA C
PErucTpaTopoM JaHHBIX Ha
KOTOPOM yCTaHOBJICHA
nporpamMma cbopa u 06paboTKH
7.33 JIaHHBIX;

- paboTa MyJIBTHIATUUKA B
pexxume cbopa U nepenadu
JIAHHBIX;

- paboTa MyJIbTHIATINKA B
pEXHUMe JTOTHPOBaHUS (3arch
N3MepsieMbIX JaHHBIX BO
BHYTPCHHIOIO IIAMSITh
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MYJIbTHIATIHKA, IS
HOC/IEAYIOLIEro MONYISHHS ITHX
JaHHBIX B IIporpamme cbopa u
00pabOTKH JaHHBIX).

7.34

BechOBOIIHOﬁ MYJIbTUAATIUK C
OKpaHOM OCHAIlCH BCTPOCHHBIM
3BYKOBBIM HU3JIy4aTCJICM

Jla

7.35

DyHKIMOHAT  MHTEPAaKTHBHOU
CHCTEMBI MyJIbTHIATUNKA:

He Tpebyercss mnoaxiroueHue
MYNbTHIATUYUKA K KOMIIBIOTEPY,
IUIAHIIETHOMY PETUCTPaTopy H
HOYTOYKY TSt paboThl
WHTEPaKTUBHOM CHCTEMBI.
WnrepaxtuBHas cucreMa
paboTaet ABTOHOMHO "
JIOCTYyTTHA Ha JKpaHe
MYNBTHIATIUKA  Cpasy  IIpH
BKJIFOUEHUH YCTPOUCTBA.
VYnpasnenue — (HaxaTHe  Ha
KHOTIKH, BBIOOp 3JIEMEHTOB) B
HWHTEPAaKTUBHOU cUucTemMe
MIPOU3BOUTCS KacaHUEM ITaiblia
I10 3KpaHy MyJIbTHUIATIHKA
Jocrynen HHJIUKATOP
0TOOpaXKEeHUS 3apsaa
akKymymsaTop. KHomnku riaaBHOTO
MEHIO JUISl IEPEX0/a B Pa3AeIbl:
BEIOOpA JTaTYUKOB,
MOIKITIOYEHUS 110 OECTIPOBOTHON
cetn Bluetooth, nactpoiikn u
3amycKa JIOTUPOBAHMS,
HacTpoiiku cucremsl. Hmeercs
KHOIIKa OBICTPOTO 3aIycKa Is
3arycka HU3MEpEeHUi c
HACTpOHKAaMH  MYNbTHAATYHKA
[0 YMOJYaHUIO M C 3apaHee
COXPAaHEHHBIMH  HACTPOHKaMH
MOJTB30BATEIIS.

B BepxHell uacTM IJIaBHOTO
MEHIO 0TOOpakaeTcsl Ha3BaHHUE 1

YpOBeHb  3apsiia  Oarapen.
JoctymHo MIepeJIMCTEIBAaHNE
BCTPOEHHBIX JIaTYNKOB c
0TOOpaKeHueM HMKOHOK
(IMKTOTpaMMm) JIaTYUKOB,
Ha3BaHUH u CTaTyCOB
akTuBHOCTH. [lo  yMmomgaHuio

BCE JIaTYMKU aKTHBHPOBaHEL B
paszene  NMOKIIOYCHUS IO
OecripoBoiHOM cBsizu Bluetooth
oToOpaxkaeTcst YHHUKaIbHBIN
CEepUMHBIM HOMEp YCTpPOMCTBA,
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Ha3BaHHE MYJIbTHIATYHKA H
aHUMHUPOBAHHBIH HHIUKATOP
OECIpPOBOIHON CBSI3H, HMEIOIINIT
2 cocrosHui. B pasnmene
JIOTUPOBaHKUE IOCTYIHO: BBIOOP
4acTOThl cOOpa JAHHBIX, BHIOOD
JIaTYHUKOB, 3aaH1e Max
JUTUTENBHOCTH JIOTUPOBAHMS,
3alyCK pEeXUMa JIOTUPOBAHUS,
OYKCTKA BHYTPEHHEH NaMsTH.

Onucanue BCTPOCHHBIX
JAATYUKOB: JaTYUK
OTHOCHTEJIbHOI BJIAKHOCTH

1

[Hryka

8.1

Jlnama3oH W3MEpeHUs IaT4yhKa
OTHOCHUTEIILHOM BIQKHOCTH
(HWKHSISL TPaHUIA)

IIponent

8.2

Jlnana3oH u3MepeHus JaTuuka
OTHOCHUTEJIBHOM BJIQYKHOCTHU
(BepXHsis TpaHHMIIa)

100

IIpouent

8.3

BO3MOXXHOCTb OIpeacJICHus
TOYKH POCHL JaTYHuKa
OTHOCHUTEIILHON BIQXKHOCTH

8.4

Paspemenne JlaTYuKa
OTHOCHUTEJIbHOM BIAKHOCTH

0,1

IIponent

8.5

BpeMS{ YCTAHOBJICHUA CUT'HAJIa
JaTdyuKa OTHOCHTEIILHOMN
BJIAXKHOCTH

17

CekyHna

BeTrpoeHHblil 1aTUNK: AaTYUK
OCBELIEHHOCTH

[Hryka

9.1

N3mepeHne OCBELIEHHOCTH B
Jana3oHe (HHKHSS TPaHuLa)

JIrokc

9.2

N3mepenne OCBELIEHHOCTH B
Jrana3oHe (BepXHsis IpaHHIa)

180000

JIrokc

9.3

JlaTauk OCBCLICHHOCTH
u3MepsieT YPOBEHb
OCBEIICHHOCTH W  obmajiaer
CHEKTPAIbHON
YYBCTBHTEIIBHOCTHIO OJM3KOH K
YYBCTBHUTEILHOCTH
YeJIOBEUECKOT0 riiasza

9.4

HaJIM4ue a/IanTHBHOTO
J0rapu(MUUECKOr0  aHaJIoro-
mupoBoro  mpeodpasosareds,
ABTOMATH4ECKU
HEPEKITIIOYAIOIIEro
4yBCTBUTEIBHOCTh B
3aBHCHMOCTH  OT  TeKyuieit
OCBEIIIEHHOCTU

Jla
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9.5

HaJIYHe 3aIIUTEI oT
MHQPAKPACHBIX H3IYYCHHH C
MIOMOIIBIO CBETOBOTO (UIBTPA,
YCTaHOBJIGHHOTO Ha KOpITyce
4yBCTBUTEIBHOTO 3JIEMEHTa
JIaTYHKa OCBEIEHHOCTH

10

BeTrpoeHHblil 1aTUNK: AaTYUK
ypoBHs pH

[Hrtyka

10.1

Harauk ypoBus pH o6opynoBan
KOMOHMHHPOBaHHBIM
U3MEPHUTEIBHBIM  BIIEKTPOIOM
pH c¢ passemom BNC wu
Oy(epHBIM pacTBOPOM

Ja

10.2

JlnamazoH HM3MepeHUus JaTdhKa
ypoBHs pH (HIKHSS rpaHnIa),
pH

10.3

Jlnana3oH u3MepeHus JaTyuka
ypoBHs pH (BepxHss rpanuna),
pH

14

10.4

Pazpemenue paruynMka ypoBHs
pH, pH

0,01

10.5

Jlnana3zon pabouux TemmepaTtyp
narunka ypoBHs pH (HmkHAsA
IpaHMLa)

+10

I'panyc Llenscus

10.6

Jlnana3zon pabo4ux TemmepaTtyp
natyrka ypoBHS pH (BepxHss
TpaHHIA)

+80

I'panyc Lenbcus

10.7

Habop u3 JABYX MHOpOIIKOB C
peareHTamn UL
MPUTOTOBJICHUS
KanuOpoBOUYHBIX pacTBOpoB: 4.0
pH u 6.86pH

Ha6op

11

BeTrpoeHHblil 1aTUNK: AaTYUK
KOHIIEHTPALUM HUTPAT-HOHOB

[Hryka

111

N3mepsier KOHIICHTPALIHIO
HHUTpAT HOHOB B PACTBOpPE

11.2

Tumn pa3pema 1711 MOAKIIOUEHHS
JaTYMKa KOHIIEHTpAlluu HUTpPAT-
HOHOB

BNC

11.3

JluamazoH HM3MepeHus JaTdhKa
KOHIICHTPalMH  HUTPAT-HOHOB
(HYDKHSISI TPaHHIA), MOJIB/JI

0,00005

114

Jlnana3oH u3MepeHus JaTuuka
KOHIIEHTpAllUM  HUTPAT-HOHOB
(BepxXHsisi TpaHHMIIA), MOJIB/IT

0,5

115

Pabounit muanazon pH marumka
KOHIICHTPalMH ~ HUTPAT-HOHOB
(HmxHAs rpanuia), pH

11.6

Pabounii nuanazon pH nmarumka
KOHILCHTPALMK  HUTPAaT-HOHOB

10
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(Bepxwsis rpanua), pH

11.7

HNoncenexTuBHbIN 3JIEKTPOJL
HUTpaT HOHOB JlaT4uKa
KOHIIEHTPAaLlU{ HUTPAT-HOHOB

[Hrtyka

11.8

QHCKTPOZ[ CpaBHCHUS OaT4YHUKa
KOHICHTpAlIUM HUTPAT-UOHOB

[Hryka

12

BeTrpoeHHblil 1aTUNK: AaTYUK
KOHILEHTPAIlMH HOHOB XJI0pa

[Hryka

121

N3mepsier KOHILIEHTPALHIO
HOHOB XJIOPA B PacTBOpe

122

Tun pazpema 11 TTOIKITIOUEHHUS
JaT4rKa KOHIIEHTPALMH HOHOB
xJ1opa

BNC

12.3

Jlnana3oH u3MepeHus JaTyuka
KOHLIEHTPAllUd HOHOB  XJIOpa
(HMDKHSISI TPaHULA), MOJIB/TI

0,00003

124

Jlnana3oH u3MepeHHs JaTuuka
KOHIICHTpalM HOHOB  XJIOpa
(BepXHsis TPaHHMIIA), MOJIB/JII

0,1

12.5

Pabounit muanazon pH marumka
KOHIIEHTpallMM HOHOB  XJIOpa
(HmxHss rpanuna), pH

12.6

Pabounii nuanazon pH marumka
KOHIIGHTPAaLlMd HMOHOB  XJIOpa
(Bepxwsis rpanuma), pH

12

12.7

MoHceneKTHBHEIN 3JIEKTPO.
XJIOpUA HOHOB JTaTYHKa
KOHILIEHTpaLUU HOHOB XJIOpa

[Hryka

13

BcerpoeHHblil 1aTYnK: AaTYUK
TeMIepaTypsl  HcciaelyeMoi
cpensbl

[Hryka

131

JluamazoH HM3MepeHus JaTdhKa
TeMIIepaTyphl HcciexyeMoit
cpenbl (HIDKHSIS TPaHMIa)

I'panyc Lenbcus

13.2

Jlnana3oH u3MepeHus JaTuuka
TEMIIEPATYPBL HCCIENYyEeMOM
cpenpl (BEpXHss TPaHuIa)

+165

I'panyc Lenscus

13.3

BrinocHoi TepMETUYHBIN
TeMIIepaTypHbIil 30HA u3
Hep KaBerolien CTalu c
XPOMUPOBAHHBIM  MOKPBITUEM
JlaT4nuKa TeMIIepaTyphl
HCCIIEyEMOM Cpelibl

[Hrtyka

134

YyBCTBUTENBHBIN 3JIEMEHT
JaT4uKa TeMIIEepaTypbl
HCCIIETyeMOMH cpeJibl

PTC tepmucrop

135

Pa3pemenue JlaT4nKa
TeMIIepaTyphl HCCIIelyeMOH
cpebl

0,1

I'panyc Lenbcus

13.6

Tonmuna CTCHKHU 30H]a

0,5

Munnumerp
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JaT4uKa TeMIIEpaTypbl
HCCIIEyEMOM Cpelibl

13.7

JlnmuHa BBIHOCHOM 4acTu 30HAA
JaTYUKa TeMIIepaTyphl
HCCIIETyeMOMH cpeJibl

100

Munnumertp

13.8

Juamerp 30HIa JlaT4nKa
TeMIIepaTyphl HCCIIelyeMOH
cpeibl

Munumerp

13.9

Juametp paszbeMa-IrTeKepa
JlaT4nKa TeMIIepaTyphl
HCCIIEyEMOM Cpelibl

35

Munnumertp

14

BeTrpoeHHblil 1aTYNK: AaTYUK
3JIeKTPUYECKOM
TMPOBOAUMOCTH

[Hryka

141

Jlnama3zoHel  u3MepeHHi 1
JlaTYuKa 3JIEKTPUUYECKON
MIPOBOJUMOCTH (HKHAA
rpanuna), MKCm/cMm

14.2

JluanazoHel — u3MepeHHi 1
JlaT4nKa JIEKTPUUIECKON
TIPOBOIUMOCTH (BepxwHsis
rpanuna), MKCm/cMm

200

143

Juanazonsl  u3MepeHuid 2
JlaTYuKa JJIEKTPUUYECKON
MIPOBOJUMOCTH (HKHAA
rpanuna), MKCm/cMm

144

Juanazonel  um3MepeHuid 2
JlaT4nKa JIEKTPUUIECKON
MIPOBOJUMOCTH (BepxHSIs
rpanuna), MKCm/cMm

2000

145

Junanazonsl  u3Mepenuit 3
JlaTYuKa 3JIEKTPUUYECKON
IIPOBOUMOCTH (HPKHSS
rpanuna), MKCm/cMm

14.6

Juanazonel  m3Mepenui 3
JlaTuuKa 3JIEKTPUUYECKON
MIPOBOJUMOCTH (BepxH:Is
rpanuna), MKCm/cMm

20000

14.7

Pazpemenne ans auamasona 1
JlaT4nKa JIEKTPUUIECKON
poBoUMOCTH, MKCM/cM

0,5

14.8

Paspemienne s auanazona 2
JlaTuuKa 3JIEKTPUUYECKON
npoBoauMocTH, MKCM/cM

14.9

Pazpemenne ans aumamasoHa 3
JlaT4nKa JIEKTPUUIECKON
poBoUMOCTH, MKCM/cM

20

14.10

WzmepurenbHbI LIyn
3NIEKTPONPOBOUMOCTH c
pazpemom BNC

Hanmane
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15

BeTrpoeHHblil 1aTUNK: AaTYUK
TeMIlepaTypbl  OKpYy:Karomei
cpelbl

[Hryka

151

Jlnana3oH u3MepeHus JaTuuka
TeMIIepaTyphl OKpY KaroIeH
cpenbl (HIDKHSIS TPaHMIa)

I'panyc Lenbcus

15.2

JluamazoH HM3MepeHus JaTdhKa
TeMIIepaTyphl OKpY KaroIeH
cpenpl (BEpXHss ITPaHuUIa)

+60

I'panyc Lenbcus

15.3

Paspemenne JlaTYuKa
TeMIIepaTyphl OKpY KaroIen
cpensl

0,1

I'panyc Lenscus

16

BeTrpoeHHblil 1aTYNK: AaTYUK
YPOBHSI LIyMa

[Hrtyka

16.1

Jlnana3oH u3MepeHus IaTyuka
YPOBHS nryma (HKHAA
rpanuua), n1ba

40

16.2

Jlnama3oH W3MEpeHUs IaT4yhKa
YpOBHS myma (BepxHsist
rpanuia), nba

120

16.3

Paspemienne natuMka ypoBHS
mymMa, nba

0,1

16.4

DyHKIMOHAJIbHBIE
BO3MOKHOCTH JaTUHKa:

Y  jatymka  ypoBHA  IoyMma
HPEIyCMOTPEHO [IBa  PEXHMMA
00paboOTKH JaHHBIX: ME/ICHHBIN
n OblcTphlil. Bribop pexuma
TIPOU3BOUTCS u3
MIPOTPAaMMHOTO  0OeCIIeUeHus
cOopa u 06pabOTKH AaHHBIX

17

OnucaHue OTACJIbHBIX
AaTYUKOB u
MYJbTHIATYUKOB: JAAaTYUK
BJIA’KHOCTH IIOYBbI

[Hryka

171

Jlatduk ~ BIQXHOCTH  MOYBBI
COOTBETCTBYET KJ1accy
ycrpoticts  USB  HID, mnpu
MOJKIIOYCHUH  HE  Tpeldyer
CO3MaHuss M HHCTAUIIHA
CHENUANBHBIX  JIpaliBEpOB B
OTIEPAIIMOHHBIX cucTeMax
Windows, OSx, Android wu
Linux

Jla

17.2

Marepuan kopmyca JaT4MKa
BJI)KHOCTH MTOYBBI

U3TOTOBJIEH U3 YIapOIMPOYHOTO
TUIACTHKA

17.3

JmHa KOpIyca  JaTduKa

55

Muuumerp
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BJIAXKHOCTH IMOYBBI

174

[lupyna  xopmyca  jpaT4Mka
BJI2)KHOCTH MTOYBBI

35

Munumerp

175

Bricora  kopmyca  paTdMka
BIIAXKHOCTHU I1OYBBI

20

Munnumertp

17.6

Pazbsem JJIsL TOAKIIFOUCHU S
JaTyrKa BJIa)KHOCTHU ITOYBEI

USB (tun B)

17.7

JlaTyMK ~ BIQKHOCTH  IOYBBI
OMpEAENSeT KOJUYECTBO BIIATH
B MO4YBE M MpeoOpa3oBbIBaTh B
€IMHULLI a0COIOTHOM
BIIAYKHOCTH

Ha

17.8

JlaTauKk  BIAXHOCTH  MOYBEI
000pyIOBaH  M3MEPHUTEIHHBIM
IIy[IOM A7 TOTPY)XKEHHs B
MOYBY

17.9

N3meputenbHblit LIy
HEChEMHBIN u SIBIISICTCS
IIPOJOJDKEHHEM BHYTPEHHEH
IUIaThl ~ JaTYMKa  BIAKHOCTH
nouBbl. BelHOCHAs yacTh Hiyma
BBICTYNaeT U3 KOphyca Ha
JUTHHY TOTPY’KEHUsI B TIOUBY

Jla

17.10

Ha  usmeputenpHOM  1myne
JaT4uka  BJIQKHOCTU  MOYBBI
HaHeceHa WH(pOpPManus O 30HE
YyBCTBHTCIIBHOCTH  (aKTHUBHAsS
30Ha) IIyna Ha PyCCKOM SI3bIKE

17.11

Jlnana3oH u3MepeHus HaTyuka
BI2KHOCTU  TMOYBBI  (HIDKHSAS
IpaHMLa)

IIpouent

17.12

Jlnana3oH u3MepeHus JaTuuka
BI@XHOCTH TIOYBHI  (BEPXHSSA
TpaHHIA)

50

IIponent

17.13

Pa3pemeHHe JaTdyuKa
BJIAXKHOCTH ITOYBBI

0,1

IIpouent

17.14

JlnvMHa 4yBCTBUTENBHON 4YacTu
(aKTHBHOM 30HBI) LIyNa JaTYUKA
BJI)KHOCTH MTOYBBI

92

Munnumertp

18

OTaeJbHBIH AATYUK: JATUYHK
3BYKa

[Hrtyka

18.1

JlaTuuk 3ByKa COOTBETCTBYET
knaccy ycrpoiicte USB HID,
IpU MOAKITIOYEHHH HE Tpedyer
CO3JaHUd M HMHCTAJUIAIMU
CIeIUANBHBIX  JpaiiBepoB B
OTIePaIMOHHEIX cucTeMax
Windows, OSx, Android wu
Linux

Jla

18.2

JlMHa Kopryca JaTyuka 3ByKa

55

Munnumerp
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IMuprna xopmyca  JaTd4uka

18.3 smyKa 35 Mumnumerp
184 BeicoTa Kopryca JaTuuKa 3ByKa 20 Musumerp
Paspem gna  moxkiroueHus
18.5 JTaMKa 3BYKa USB (tun B)
JlnamazoH 3BYKOBOTO JaBICHHS
18.6 JaT4uKa 3ByKa (HVDKHSS -2 INackans
IpaHuLa)
JluanasoH 3BYKOBOTO HaBJICHHS
18.7 JaT4nKa 3ByKa (BepxHsis +2 IMackanb
TpaHHIA)
Paspemenne pmarumka  3ByKa,
18.8 ulla 1
18.9 Jluama3oH  9acToT  JaTydKa 50 Tepn
3BYKa (HIDKHSISI TPAaHULIA)
18.10 Jluama3oH  9acToT  JaTydKa 8000 Tepn
3ByKa (BEpXHAs I'PaHUIIA)
19 OTaeJbHBIH JAaTYHK: JATUYUK 1 lliryxa
OKHCH yrjiepoaa
JlaTunk OKHCH yriaepoaa
COOTBETCTBYET Kyaccy
ycrpoiicte  USB  HID, mnpu
MOAKIIOYEHUH  He  Tpebyer
19.1 CO3JaHUA M HMHCTAUISAIHMH Ja
CIICLMANBHBIX  JApaifBepoB B
OTIepaIMOHHEIX cucTeMax
Windows, OSx, Android wu
Linux
19.2 }I,lrjjg;i ;;pnyca JlaTYMKa OKHUCU 55 Mumverp
19.3 [lupuna kopiyca  JaTdHka 35 Musumiverp
OKHCH yTieposa
194 Beicora  kopmyca  JgaTyMka 20 Musumiverp
OKHCH yrieposa
195 Paspem gna  moxkiroueHus USB (tum B)
JIATYMKA OKUCHU yIIIepoJia
JlaTunk OKHCH yriaepoaa
obopynoBaH
19.6 EKTPOXUMUYECKUM CEHCOPOM Ha
4yBCTBUTEIIBHBIM K
COJIepKaHMIO OKUCH yTiiepoJa
Jlnana3oH u3MepeHus JaTuuka
19.7 OKHCH  yriepoma  (HIDKHSS 0
rpaHuLa), ppm
JluamazoH HM3MepeHus JaTdhKa
19.8 OKHMCH  yriaepoma  (BepxHss 1000
rpa”MIa), ppm
19.9 Paspemienne gatumka OkucH 1
yriepoja, ppm
19.10 Bpewmst OTKJIMKA CHrHaia 60 CekyHza
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JaTUrKa OKHCH yrjiepoaa

19.11

Jlnana3oH  BIQXHOCTM  IpHU
U3MEPEHHU  JaTUUKa  OKHCHU
yriepoja (HHKHSS TpaHHLA)

IIpouent

19.12

JlnamazoH  BI@XHOCTH  IIPH
W3MEpPEeHHN  JaTduKa  OKHCH
yriepoa (BepXHsisl IpaHuUIa)

98

IIponent

20

OTaeabHbIIH MJIIBTHAATYHUK:
MYJAbTHAATYUK ONTHYECKOM
IIJIOTHOCTH U MYTHOCTH

[Hryka

20.1

MynpTHAATYHK ONTHUYECKOM
IJIOTHOCTH u MYTHOCTH
COOTBETCTBYET KIaccy
ycrpoiicte USB  HID, mnpu
MOJKIIOYCHHH  HE  Tpeldyer
CO3JaHUA M HMHCTALISAIHMH
CHEeUUaNbHBIX ~ JpaliBEpOB B
OTepalMOHHBIX CUCTEMax
Windows, OSx, Android wu
Linux

20.2

Marepuain KopIyca
MYJNBTHIATIAKA  ONTHYECKOH
TUIOTHOCTH U MYTHOCTH

U3TOTOBJIEH U3 yapOIPOYHOTO
TUIACTHKA

20.3

JlnuHa xopmyca MyJnbTHIATYHKA
OINTHYECKOMN TUIOTHOCTH u
MYTHOCTH

70

Munnumertp

204

Mupuna KopIryca
MyJIbTUAATYAKA  ONTUYECKOU
IUIOTHOCTU U MyTHOCTH

50

Mumnumerp

20.5

Bericora KopIyca
MYNbTHIATYUKA  ONTHYECKOU
IUIOTHOCTH U MYTHOCTH

22

Munnumertp

20.6

Pazsem JIIsL TOAKIIFOUCHU S
MYJIbTUAATYUKA ONTHUYECKOM
TIJIOTHOCTU M1 MYTHOCTH

miniUSB (tum B)

20.7

HwmeeTca 1BeTHas 3TUKETKAa HA
KOpIyce C yKa3aHHEM MOJEIH,
caiita MIPOU3BOJUTENS u
rpapuueckuM  00O3HAYEHUEM
PacroIoXKeHUs HUCTOYHHKA
cBeTa MYJIbTHIaTINKA
ONTUYECKOH  IIOTHOCTH U
MYTHOCTH

Jla

20.8

KomrmiekT KroBeT it 1aTYMKOB
ONTHYECKOMN IUIOTHOCTH u
MYTHOCTH

Kommiekr

20.9

00BEM OHOM KIOBETEI

Mumiutp

20.10

JUINHa ONTUYECKOTO myTn
KIOBCTBI

10

Munnumertp

20.11

KOJIMYECTBO KIOBET B

[Hrtyka
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KOMILIEKTe A  H3MEpeHHs
MYTHOCTH

20.12

KIOBETHI Ui H3MepeHHs
MYTHOCTH  HMEIOT  YeThIpe
MIOJIHOCTBIO TPO3payHbIe I'PaHHU.
OpeOpeHre Ha TpaHSIX KIOBET
OTCYTCTBYET.

20.13

KOJIHUYECTBO KIOBET B
KOMIUIEKTE A  W3MEpeHHs
ONTHYECKON TJIOTHOCTH

[Hryka

20.14

Konunuectso BCTPOEHHBIX
JaTYNKOB B MYJBTHUIATUHK
ONTHYECKOH  IUIOTHOCTH  H
MYTHOCTH

[Hryka

21

JlaTunKu, BCTPOEHHBIE B
e/IMHBbIN KOpIyC
MYJbTHAATYHKA:
JaTYHK-KOJI0pHMeTp THII 1

[Hryka

211

I[III/IHB. BOJIHbBI UICTOYHUKA CBCTa
JAATUYUK-KOJOPpUMETpa  THUII 1 .
HaHOMETP

630

21.2

Junanason HU3MEpEHUs
ONTHYECKOH MIOTHOCTH AATUHK-
KoJIopuMeTpa TUN 1 (HIKHSIA
rpanuna), D

21.3

Jlnamnazon H3MepeHHs
ONTHYECKOH IIIOTHOCTH JAATUHK-
Kojopumerpa TUI 1 (BepxHAs
rpannna), D

214

Paspemenne JIAT4YHK-
KoJopuMeTpa THO 1 1pu
HU3MEpPEHUH ONTUYECKON
IJIOTHOCTH, D

0,01

22

JlaTuuKu, BCTPOGHHbIE B
€IMHBI KopIyc
MYJbTHAATYUKA:
AAaTYUK-KOJI0PHUMeETp THH 2

[Hrtyka

22.1

JlnvHa BOJIHBI MCTOYHUKA CBETA
JaTYUK-KOJIOpUMETpa THUN 2,
HAHOMET]

525

22.2

Jlnamnazon H3MepeHHs
ONTHYECKOH IIIOTHOCTH JAATUHK-
KojopuMeTpa THI 2 (HIDKHSA
rpanuna), D

22.3

Junanason HU3MEpEHUs
ONTHYECKOHN MIOTHOCTU AATUHK-
KoJopuMeTpa TUI 2 (BEpXHSsS
rpannna), D
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224

Pa3pemenue JaT4uK-
KOJIOpUMETpa THUO 2 TIpH
HU3MEpPEHUH ONTUYECKON
ioTHocTH, D

0,01

23

JlaTuuKu, BCTPOGHHbIE B
eNHBbIH Kopmyc
MYJbTHAATYHKA:
laTunk-kosopumerp THn 3

[Hrtyka

23.1

JlnvHa BOJIHBI MCTOYHUKA CBETA
JaTYUK-KOJIOpUMETpa TUI 3,
HAaHOMETp

470

23.2

Jlnamnazon H3MepeHHs
ONTHYECKOH IIIOTHOCTH JAATUHK-
KoJOpUMeTpa THI 3 (HIDKHSA
rpannna), D

23.3

Junanason HU3MEpEHUs
ONTHYECKOH MIOTHOCTH AATUHK-
KOJIOpUMeTpa THI 3 (BEepXHAA
rpanuna), D

23.4

Paspemienune JTaTYNK-
KoJOpUMeTpa TUO 3 1pH
U3MEpPEeHUN ONITUYECKOMN
ioTHocTH, D

0,01

24

JlaTuynku, BCTPOeHHble B
e/IUHbI Kopmyc
MYJbTHAATYHKA: Jatuuk
MYTHOCTH KHJIKOCTH

[Hryka

241

JlnamazoH HM3MepeHUus JaTdhKa
MYTHOCTH >KHUJIKOCTH (HIDKHSS
rpannna), NTU

24.2

Jlnana3oH u3MepeHus JaTyuka
MYTHOCTH KUAKOCTH (BEPXHsA
rpanuna), NTU

200

24.3

Paspemienne natuvka MyTHOCTH
skuakoctr, NTU

24.4

JlnvHa BOJIHBI MCTOYHUKA CBETA
JIATYMKA MYTHOCTH KHIIKOCTH,
HAaHOMETp

940

24.5

JlaTyMK MYTHOCTH JKMAKOCTH
SIBISIETCS He(eIOMETPUIECKIM.
HcroyHnk ¥ IpHeMHHK CBeTa
pacnosioxkensl mox yriaom 90
rpagycoB

Ha
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IIporpammHoe  o0ecneyeHue
(IMO) Tum 1:
[IporpamMmuoe obecrieuenue

Haxomutes B «EguHoM peectpe

pOCCHHCKUX  TporpamMm  AJs
25 JJIEKTPOHHBIX BBEIYHCIUTENBHBIX
ManvuH u 6a3 JaHHBIX» Na
251 Hocrymao st oneparuonnbix | Windows, OSX_, Android, Linux
CUCTEM: DEB, Linux RPM
25.2 DyHKIIMOHUPOBaHUE Ha Tla
PYCCKOM sI3bIKE
1O sBnsieTcs eAMHBIM A BCEX
0OecIpOBOIHBIX
MYJNBTHIATIUKOB M OTHENBHBIX
nmatynkoB. Bcee maHHBIE C
253 MOJIKITFOYEHHBIX OeCIIpOBOIHBIX Jla
MYJBTUIATYMKOB M OTIEIBHBIX
JaTYUKOB ~ OTOOpakaroTcs B
MPOrpaMMHOM obecreyeHnn
OJJHOBPEMEHHO B  pEXUME
PEaIbHOTO BPEMCHH
OyHKIMOHAN OBICTPOTO 3aITycKa
254 (3amyck n3MepeHuit Jla
MOJIKITIIOYCHHBIX JIATYNKOB Oe3
JIOTIOJIHUTEIbHBIX HACTPOEK).
ABTOMaTHYECKOE OIpe/eIeHue
noaxmoueHHelx mo  USB
255 KOMITBIOTEPY, IUIQHIIETY, Jla
JIATYAKOB M MYJIBTUJIATINKOB H
0TOOpaKeHUE CIIHCKa
MOAKIIIOYSHHBIX JaTINKOB
DyHKUMOHAN BHIOOPA JaTYUKOB
JUISL U3MEPEHUS — BO3MOXKHOCTD
256 CKPBITh HOJIKJIFOYCHHBIC Jla
JIaTYHKH, KOTOpBIE He
TpeOyroTCs B pexumMe
H3MepeHHs
Unrepdetic MOAKIIIOYEHHS
JIATYHKOB o HPOTOKOITY
Bluetooth umeer dyHkIHOHAT
HoKCKa JIOCTYITHBIX
25.7 BKJTFOUEHHBIX YCTPOMCTB, Ha
oToOpaxeHue CIHCKa
JIOCTYTTHBIX YCTPOWCTB,
GyHKIHOHAT TIOJKITIOUCHUS

Haﬁl[eHHLIX )48 JOCTYITHBIX
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YCTPONCTB, oToOpaxxeHHe

CIHCKa MOAKITIOYEHHBIX
YCTPOWCTB, GbyHKIHOHAT
OTKJTIOYEHHS TOJIKITIOUEHHBIX K
nporpamme YCTpPOMHCTB,

GyHKIMOHAT (QUIBTpanUH IO
cepuilHOMy HOMeEpY, Ha3BaHUIO
HalJIeHHBIX YCTPOMCTB,
(GyHKIHOHAT COPTUPOBKHU
HalICHHBIX  YCTPOWCTB IO
CEpUHHOMY HOMEpPY, Ha3BaHMIO,
YPOBHIO CHT'HAJIa, CTaTyCy.

I1O umeer dyHKIHOHAT dKpaHA
ynpasienus. Ha nanHom skpane
o IIOKa3bIBAIOT BCE
MOAKIIOYEHHbIE  JaTYUKH U
ycrpoiictea. Ecam yctpoiicTBo
(MyNbTHIATYHK) COZCPXKUT
HECKOJIbKO JaTYMKOB, TO BCE
JaTYMKH, BXOJSIIHE B  €ro
COCTaB  CTPYNIIUPOBaHBI K
JJaHHOMY YCTpOHCTBY. Taxxe Ha
9TOM JKpaHe HpPeAyCMOTPEH

25.8 . Ha
MIOJIHBII CITUCOK BCEX JaTYHKOB,
BXOJISIIINX BO BCE
MOAKITFOYEHHbIE K 8 (0]
ycrpoiictBa. C 1aHHOTO dKpaHa
HPEeIyCMOTpPEHa  BO3MOXHOCTh
3aIycKa: KaJTHOpPOBKH,
JleTaJbHOW HACTPOMKHU JaT4uKa,
CUNTHIBAaHHE JTAHHBIX
JIOTHPOBAHMUS,
aKTHBaLWs/IeaK THBAIIHS
JIATYHKOB.
o npu pabote c
6eCpPOBOIHBIMU
MYJIBTHIATYMKAMU OTOOpaXkaeT
25.9 IIOKA3aHUsl BCEX BCTPOCHHBIX B Ha
MYJIbTHIATYHK JTATYNKOB
OIHOBPEMEHHO B  pPEXHMeE
peanbHOTO BpeMEHH
IO wumeer ¢yHKUMOHAT IS
padotsl c TaHHBIMU,
MOJIy4CHHBIMH B aBTOHOMHOM
pexume cbopa (pexnm
2510 JIOTHPOBAHMUSA). JlanHsre, Jla
MOJTy4EeHHEIe B pexumMe
JIOTHPOBAaHMSL  JOCTYIHBI  JUIS
3arpy3ku u3 aMsTH

MyJbTHIATYHKA B TaOIMYHOM
BUAe M oToOpaxkaroTcs Ha
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rpaduke

2511

DyHKIMOHAI JIeTaIbHON

HACTPOMKH aT4YMKa:

* Hndpopmauus o
(Ha3HAYCHHUE,
U3MEpeHHs,
JTaTYHKA)

. AKTHUBHOCTH
(TOCTYITHOCTH B
H3MEpeHHs)

» Hactpoiika nepuoga ompoca
(dacToTy U3MepeHnit)
. Hacrpoiika BUJUMOIO
HWHTEpBaJa  MU3MEpPEHMH  Ha
rpaduke Ui JaTYUKa
* Bribop emuHUI W3MEpeHHs
e Hacrpoiika uBera JHHUU U
BEJIMYMHY JIMHUM Ha Tpaduxe
JUISt JaTdauKa
» Hacrpoiika 1jBeTa ¥ BEJIUYUHY
TOYEK Ha rpaduke Ui AaT4HKa
* [Iepexon B pexuM KanuOpOBKH
JlaT4nKa

* BriGop 1mama3zoHa paTYMKa
(U1 TeX NaTYMKOB, B KOTOPBIX
IIPEeyCMOTPEHBI pa3I4YHbIe
JTaTia30HEI H3MEpEHNH)
» Ilpu Hactpoiike moboro u3
JIaTINKOB Ha JKpaHe
YIpaBleHHs,  MIPETYCMOTPEHO
oToOpaxKeHue TUIs BCEX
JIaTYNKOB HacTpanBaeMoro
rnapamerpa (emuHMIA
H3MEpeHHs], 4acToTa U3MEepeHus,
BUIUMBIH HHTEpBaN, JWaNa3oH,
HacTpoiika  BHAa  rpaduka
(JIMHUS Y TOYKH)

JaTYHKe
JIMana3oH
paspeleHue

JlaT4nKa
pexume

25.12

B 1o
(byHKIIOHAT
JIATYHKOB. DyHKIHOHAI
KaTMOPOBKU 3aIHIICH
mapojeM, KOTOPBIH YKa3aH B
HHCTPYKIMH K mudpoBoit
nabopaTopun

HPEAYCMOTPEH
KanuOpOBKH

25.13

OyHKIHOHAT KanuOpoBKH
JIOCTYIIeH KaKk M3  JKpaHa
YIpaBICHHS, TaK M W3 JKpaHa
JIETAJIbHOM HACTPOMKH JaTyuKa

Jla

25.14

Wnrepdetic KaIuOpOBKH
JlaT4rKa:

* BpiOOp KONMYECTBa 3TaNoB
(1maros), o KOTOPBIM
MPOU3BOJHUTCS KaTMOPOBKa

* BBoj 3HaueHud 11 Kaxa0ro
jTana KaJIMOpOBKM M CBEpKa ¢
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TEeKYIIMMHU OKa3aHUSIMHU
¢ Pacuer HOBOro 3Hauy€HHs IO
OKOHYAHUH KaJUOPOBKH U €ro
oTOOpaXkKeHWe sl  HPUHATUS
pelleHHus  TMONB30BaTeNeM O
COXpaHEHUH, OTMEHE
BBEJICHHBIX UM 3HAYCHHHA

¢ CoxpaHeHue pe3yJbTaTOB
KaJHOPOBKH MOJTB30BATEIIS

. OyHKIHOHAT cbpoca
KaJUOpOBKH K  3aBOJICKUM
HacTpoiikam

* OrobOpaxeHue HOBOIO W
CTaporo TpeHIa KaauOpOBKU Ha
OJTHOM TpajuKe

Bo3MOXXHOCTE CO37aHMS CBSI30K

JAaTYAKOB M BO3MOXHOCTD
25.15 . Ja
yaaneHus 000l U3 Co3/aHHBIX
CBSI30K
2516 KonnyecTBo CBSI30K JaTYHUKOB, 10 lliTyKa
KOTOpo€ MOHO co3aath B [10
Hactpoiika cBS3kn JaTIUKOB | * BEIOOp NaTUMKOB, BXOAAIINX B
HMeeT CleAyroIuil | cBA3KY JIaTINKOB
(byHKIMOHAT: * BBox Ha3BaHms I CBS3KH
JIaTYNKOB
* BrIBox 3aBHCHMOCTH OJHOTO
2517 MOKAa3aHUs JlaT4nKa oT
MOKAa3aHUsl  JPYroro  JaTdyuKa
* TI'papux CBSI3KM JAaTINKOB
HMEET BO3MOXKHOCTh CO37aBaTh
HECKOJIBKO HIKal Mo ocu Y It
NPUBSI3KM K HUM  Pa3iIMYHBIX
MOKAa3aHUs
2518 o nMeeT (GyHKIHOHAT Jla
HACTPOEK pabOThl IPOrPaAMMBI
DyHKIMOHAT HACTPOEK: . Hacrpoiika
IIPOJOJDKUTEIIBHOCTU
JKCIIEPUMEHTA
* Hactpoiiky ¢opmara Taiimepa
(cexyHnomep — oToOpaxaercs
KOJIMYECTBO CEeKYH]I u
MHJUTHCEKYHJl MpPOLIEAIINX C
2519 MOMEHTa 3alycka H3MEpEeHHH,

4acel — TaiiMep oToOpaxaercs B
¢dopmMare D>IEKTPOHHBIX YacoB,
MOKa3bIBasi KOJMYECTBO MUHYT
MIPOLIENINX C MOMEHTA 3aIlycKa
JKcrepuMeHTa mo ¢dopmary: 1.
«MM:CC», tnme MM - 53710
muHyThl, a CC — cexyHmapl, 2.
«HYU:MM»y», rne Y4 — 310 yackl,
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a MM — 5T0 MUHYTBI

* Hacrpoiika Buzma rpaguka no
YMONUaHUIO (NIUHMSA, JHMHHA C
TOUYKaMH, BPYYHYIO -
WHIUBUyalbHas HACTpoiika B
Ka)XIOM JaTIHKe OTEIBHO)

* Bribop Tembl odopmieHHs
[IPOrpaMMBI — CBETJIAs], TEMHAs

25.20

DyHKIMOHAI JKpaHa
U3MepeHuid B pexume cbopa
JIAHHBIX:

e Jlns  kaxzmoro  JaTydka
MPEeLyCMOTPEH CBOW rpaduk, B
TOM 4Yucie JJId  JIaTYUKOB
MOJAKIIOYEHHBIX ~ K CBS3Ke
JIATYHKOB. ObecmneyeHo
HepeKIIFoYCHHE MEXIY
rpadKaMi JaTIHKOB B PEKUME
peansHOTO BpEMEHH, oe3
[PHOCTAHOBKH paboTsI

nporpammsel. ¢ [Ipenycmorpen
¢bueTp co CIICAYIOIUMHU
pexuMaMu O0TOOpaXKeHUSI:
TOJIBKO JATYUKH, TOJIBKO CBSI3KH
JATYNKOB, BCE  CBS3KH U
narunkd. ¢ [1O obGecrneunBaer

aBTOMATHYECKOE  ONpEJIeNICHHE
HaUMEHOBAHUS,  COUHUI |
HpE/IeNoB U3MEpEHHs
MOJIKITIOYEHHBIX JIATYUKOB,
oToOpaXkeHHe TaiiMepa paboThI
HPOTrpamMMBbL B pexume
peabHOTO BpEeMEHH
OTHOBPEMEHHO C ITOKa3aHHUSIMH
JIaTYHUKOB, BO3MOXXHOCTb

KPaTKOCPOYHOH IMPUOCTAHOBKH
IpOrpamMMbl M HOCJEAYIoLIee
BO300HOBIIEHHE paboThl  0e3
MOTEPH MOJIYYCHHBIX JAHHBIX,
MPOCMOTP JaHHBIX Ha rpaduxe
3a BeChb IIEPUOJ U3MEPCHHUH,
0TOOpaKeHUE TaOIHUIIBI
nokasanuil B nporpamme. * I1O
obecnieynBaer BBITPY3KY
TabMHUIBI ¢ TOJYYCHHBIMH
JTAaHHBIMHU B (popMaT TaOIUIHOTO
penakropa. * IIO B pexume

cobopa  umeeT  (PYHKIHOHAT
M0JIyaBTOMAaTHYECKON

KaJIHOPOBKU MOKa3aHUM
natuukoB. ¢ IO He wumeer
OrpaHUYEHU Ha KOJHYECTBO
HOJKJII0YaeMBbIX JIaTYHKOB.
Konnuectso OJIHOBPEMEHHO
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OIpaIIUBAEMBIX JATYHKOB
BBIOMpaETCst aBTOMATHUYECKH,
COTJIACHO MPOITyCKHOM

crocoonoctn  USB  xocra u
Bluetooth kanana.

2521

Oynakiuonan mo  pabore ¢
rpadpukamMd B pexume cbopa
JIAHHBIX:

* Bo3MoxHOCTE TEpeMelneHus
o rpapuKky IO pPa3IUIHBIM
ocsaM KOOpAHNHAT
* 3menath macmtab rpaduxa
OJJHOBPEMEHHO M0 JIByM OCSIM
* 3menath macmtab rpaduxa

no oboif  ocM  OTAENBHO
. N3mensarts pexum
0TOOpasKEeHUS rpapuka
(BpyuHyl0, JIMHHUS, JIMHHSA C
toukoi). [Ipn BeIOOpe BapuaHTa
«BPYUHYIO» HaCTPOHKH
rpaduKoB OynyT

WHAUBHUAYAIbHBIC I KaXIOro
JIaTYHKa

* COpoc macmraba rpaduxa
* OrobOpaxxeHHe MapKepoB JUIs
TOYEK 3HA4YeHUH Tpaduka 10
JIBYM OCSIM Ha KOTOpPbIe HaBeleH
Kypcop

. YBenuueHne MacmTaba
BBIOpaHHON KypcopoMm o00iacTu
rpadpuka

I'padux patumka B pexume
cOopa JaHHBIX ABTOMATHYECKH
BBIOMpAeT BHIMMBINA JHala3oH
o ocH 3HAa4YEeHUH JUIst
OTOOpaXKCHUSI ~ BCEX  TOYEK
rpapuka. Taxke mpenycMOTpeH
GbyHKIMOHAT YCTaHOBJICHHUS
BHIMMOIO JAWana3oHa IO OCH
3Ha4YeHMH BPYy4YHYIO U QUKcaun
3TOro Juamna3oHa (OTKIIOUCHHUE
aBTOMaTHYECKOTO OMpeeNICHHS
BUJIMIMOTO IAIa30Ha)
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26

IIporpammHoe  o0ecneyeHue
(ITO) Tum 2:
[IporpamMmuoe obecrieuenue

HaxoauTcs B «EnuHOM peectpe
pOCCHHCKUX  TporpamMm  AJs
JJIEKTPOHHBIX BBIYMCIUTENIBHBIX
ManvuH u 6a3 JaHHBIX»

Jla

26.1

COBMECTUMOCTH ¢
OnepalOHHBIMU CHCTEMaMU:

Windows 10; RedOS; Astra
Linux; Alt Linux

26.2

[Ipennaznaueno JUISt
MIPOBEICHUS yueOHBIX
HCCIIEI0BATENBCKUX TPOEKTOB,
MPaKTUKyMOB, J1Ja0OPATOPHBIX U
JIEMOHCTPAIMOHHBIX
9KCIICPHMEHTOB

Jla

26.3

OyHKIMOHUPOBAHHE Ha
PYCCKOM SI3BIKE

26.4

SIBnsieTcs MeXANPEAMETHBIM

26.5

O0ecreynBaeT  BO3MOXKHOCTh
MO/IEPKKH y4eGHOTrO mporecca
B paMKax TPaIUIHOHHBIX (HOpM
o0ydeHHMsT W Tepexon K
COBPEMEHHbBIM dbopmam
OpTaHM3alNI yaeGHOTO
nporecca

Jla

26.6

[penocraBasier cieaywouue
BO3MOKHOCTH npu
NMpPOBeIeHHU  HCCJIeI0BAHUM
(y4eOHBIX HCCJIeA0BATEIbCKHX
NPOEKTOB, NMPaKTHKYMOB,
J1a00paTOPHBIX H
JeMOHCTPAUUOHHBIX
JKCHEePUMEHTOB): YacTh 1

- IIpocmaTpuBaTh CITMCOK
CYIIECTBYIOIIUX HCCIIEJOBAHUM
c YKa3aHHBIMHI TIOJISIMH:
TeMaTHKa HCCIIEOBAHMYS,
Ha3BaHHE WCCIENOBAHUA, JaTa
HCCIIeI0BaHMUs, aBTOp
HCCIeI0BaHMS, cTaTyc
HCCIIeI0BaHHSA

- CopTtHupoBaTh CIIHCOK
CYIIECTBYIOIIUX HCCIIEOBaHUM
o CJICITYIOIIIM TIOJISAM:

TEMATHKa, Ha3BaHUC, Jara,
aBTOp, CTATyC

- OO6ecreyrBaTh II03TaITHOC
BBINTIOJIHCHHUE

HCCIIeI0BATEIbCKOH PaboThl, B
COOTBETCTBUM CO CIEAYIOLIEH
CTPYKTYypOii pazzenos:
OMNHCaHKe, NPOBEICHNE, aHAIIH3,
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IIPOCMOTP
- B pasmene onucanus 1no
HCCIIEIOBAaHUIO  TOJIb30BaTENb
“MeeT BO3MOXKHOCTh pPaboTaTh
co crenymoomeil uHGopManmeit
10 WCCIEIOBaHUIO: Ha3BaHHE,
OIMCaHMe, e, THIOTE3kI

- B pasgmene mpoBenenus
HCCIIEIOBaHMUs  IOJIB30BaTENb
“MeeT BO3MOXKHOCTh paboTaTh C
YUCICHHBIMA  JAHHBIMH B
TabMMYHOM BHAE U B BHIE
rpaguka, TOCTPOCHHOTO Ha
TaOINIHBIX JTaHHBIX,
IIPEIOCTaBIEHa  BO3MOXXHOCTH
ObICTpOM ~ HaBUTallMM  CPEIH
rpadukoB 1 TabIHIL

- B paznene aHayIn3a

MOJTb30BATENb nMeeT
BO3MO>KHOCTh

MPOAHATN3UPOBATh MOTyYESHHbIE
pe3yibTaThl, OLICHUTH
MOJTBEPIKICHUE TUIIOTE3,

CZIeNIaTh BBIBOJBI
- B pasmene mpocmotpa
HOJIb30BATENI0  JIOCTYIIHa  BCA
MHPOPMAIHA 10 HCCIIEIOBAHUIO,
oopmiIeHHas B BHIEC Hay4dHOUH
paboTel:  Ha3BaHWE,  aBTOD,
OTHCaHue, LEeNn (C OTMETKOH O
JIOCTY)KEHUU/HE  TOCTWIKEHUH),
THIOTE3bl  (C  OTMETKOH O
JIOCT)KEHUU/HE  TOCTWIKEHUH),
MOJTyYEeHHbIE JaHHbIC o
UCCIIEJOBAHUIO U BBIBOJIBI

- IlpenocraBneHa BO3MOXKHOCTb
HArJAIHOTO  CPaBHHUTEIBHOTO
aHamM3a c TIOMOLIBIO
oToOpakeHust TpaMKOB B JBYX-
KOJIOHOYHOM PEXUME

- Co3nanue HOBOT'O
UCCIICZIOBAHUS C BO3MOXHOCTBIO
J100aBIeHMs TEKCTOBOIO

ONMCaHWs TMOJIeH: Ha3BaHHME,
OIMCaHHWe, IEeNH, THIOTE3bl,
TUTIAHOBBIN X0/ pabOThI

- Cospmanue  Ttabmum s
cbopa/oTobOpakeHus! JTAHHBIX
UCCIIeIOBAHNUS

- Co3znanue TEKCTOBBIX
KOMMEHTapuid B TabJHUIax
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JTAaHHBIX
- Bo03MOXHOCTH J00aBIATL B
TaGIHIy JAAHHBIX THI TOJIS ISt

n300pakeHui
- Co3nanue rpaduKoB-
WILTFOCTpALMit JIAHHBIX,

[PEJCTABICHHBIX B TaOJINYHOM
BHUJIC

- Ioctpoerne rpaduka myrem
NEepPEeTaCKUBaHMUS  JAaHHBIX U3
tabmuy,  MeromoM  «drag-and-
drop» (3axBar - nepemeleHHe -

OTITyCKaHHE)

- Hacrpoiika JaHHBIX,
oroOpakaeMbIX Ha Tpaduxe
yepes JIHAIOTOBOE OKHO,
BBIOHpast JTaHHbIE OJTHOH,

HECKOJILKHMX TaOJINIL JaHHBIX

26.6.1

IIpenocraBasier  ciegyromue
BO3MO’KHOCTH npu
NpoOBeJeHNH  HCCiIeA0BaAHMIT
(Y4eOHBIX HCCJIeA0BATEIbCKUX
NMPOEKTOB, NMPAKTHKYMOB,
J1a00paTOPHBIX H
JeMOHCTPAIMOHHBIX
IKCHEePUMEHTOB): YacTh 2

- Vnianenue naHHBIX ¢ rpaduka,
000 Tabnuiel, rpaduka

- Beibop uBera rpaduxa B
nBeroBoi Moaenu RGB

- YcraHoBka
JorapupMUIECcKOro
npeoOpa3oBaHus inic:
MpPE/ICTAaBICHUS]  JaHHBIX IO

OZIHOM M3 OcCell KOOpIuHAT, MO
006erM 0THOBPEMEHHO

- Boibop oToOpakeHHs TaHHBIX
Ha Tpaduke B BHIEC TOUYCK,
JIMHHUH, CTOJIOLOB, UX COYETAHHIA

- Hacrpoiika  oToOpaxeHus
HECKOJIBKMX  W3MEpPEeHHH  Ha
onHOM rpaduke

- Co3nanue HECKOIIBKO
rpauKoB

- Co37iaHNE HECKONBKUX KAl
JUIS OJTHOTO TpaduKa C LENbI0

COIOCTaBIICHUS JTaHHBIX
onpeseNeHHON BEJINYUHBI,
W3MEPEHHOM B pa3JIMYHBIX
eAMHHULIAX

- Co3nanune TEKCTOBBIX
KOMMEHTapHUil ¢ BO3MOKHOCTBIO
BCTaBKH CHEeNUAIBHBIX

CHUMBOJIOB, BEPXHHUX U HIKHHUX
HH/ECKCOB, WIITFOCTPAIHii

- BctaBka B TEKCTOBBIA
KOMMEHTapHi hopmyn c
IIOMOIIBIO rpadMuecKoro

penakropa Gpopmyi
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- Pemaxrop ¢opmyn nozsoiser
COCTaBHUTh bopmyny u
0TOOpa3uTh ee

- Hcnonb3oBaHue BCTPOEHHOTO
BU3YyallbHOTO  PEJAaKTOpa IS
paboTHI c TEKCTOBBIMH
KOMMEHTAPHSIMH

- Hcnonp3oBanne BCTPOSHHOTO
BU3yaJIbHOTO  peaKkTopa Uit
pabotel ¢ u300pakeHHEM B
TEKCTOBBIX KOMMEHTaPHUIX

- JloOGaBneHue B HCCICIOBAHUE
WUTOCTPAIMA  HPU  TOMOIIH

CIEIUAIBEHOTO HHCTPYMEHTa
pHCOBaHHUS

- Usmepenue 00BEKTOB Ha
WLTIOCTPALHSAX

- N3menenune opsiIKa

oToOpaxkeHus rpaduKoB, TabIUI
U TEKCTOBBIX KOMMEHTapHEB
- CkpeiTHe oToOpaxaemoit /

oToOpakeHue CKPBITOM
TabnuIkl, rpaduka, TEKCTOBOTO
KOMMEHTapHs

- CoxpaHeHHE  TEKYILEero
COCTOSIHUSI ~ MICCIISIOBaHUSL  BO
BpeMs pabOTHI HAJl HUM

- PacnieuarsiBanue
HCCIIC0BAHHS

- CoxpaHEHHE HCCIICOBAHUS B
dbopmare pdf

- CoxpaHeHHE HCCIICIOBAHUS B
dbopmare JIOCTYITHOM VTSt
nepeHoca paboTel B JPYryio
kormto 110

- [epextouenue MEXIY
OTKPBITBIMH I TIPOCMOTPa
paboThI UCCITEIOBAHUSIMHE

- Wnentudukarus
MOJIb30BaTENsI, PabOTAIOLIETO B
CUCTEME, aBTOMATHYECKOE

yKa3bIBaHHE aBTOPCTBA PA0OTHI

- BO3MOXXHOCTD IPOCMOTpETH B
HPOAYKTE 00yJarouue Kypesl 1o
CIEAYIOIEMY HEPeYHIO
(hyHKIMOHAA! 0030p
uHTepdeiica, wucciaenoBaHUS U
ABTOPH3ALHS.

Conepxur CIEAYIOILYIO
CMPaBOYHYO HH(POPMAIIUIO:

- EnuHMIBI M3MEpeHHs CHCTEM
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CH, CIC, TpaJULUOHHBIX
CHCTEM Mep

- DyHIaMeHTalbHbIE
ITOCTOSIHHBIC

- Kparasle u  pmospHBIE
npucTtasku cucreMmsl CU

26.7 Cpok delicmeus 1uyeH3uu: OeccpouHast
27 CrnpaBo4HO-MeTOAHYCCKHE 1 KOMIUICKT
MaTepHaJIbl:
Haznauenue CIIPaBOYHO- | COAEpXXaT  ONMCaHHE  padorT,
271 METOIMYECKHX MaTepHaJIOB KOTOPBIE MOXXHO IIPOBECTH C
HCTIONIE30BaHUEM mudposoit
nabopaTopun
27.2 KOJIMYECTBO PadOT IO SKOJIOTHH 20 IMTyka
CocraB Kaxaoi nabopaTOpHOH - TEOPETUUECKHE CBEICHNUS;
paboTsL: - moaApoOHBI crieHapuii mpu
paborte ¢ 1udpoBoit
nmabopaTopuei;
- IIOCJIeIOBATENIBHBINA aJITOPUTM
273 110 00pabOTKe TOIYIEHHBIX
JTAHHBIX;
- IepeyeHb KOHTPOJIBHBIX
BOIPOCOB IS 3aKPEeIUICHUS
MOJIyYEHHBbIX 3HAHUH;
- IIeYaTHbIH BUJI B IIBETHOM
HCHOJIHEHUH.

28 Akceccyapsbl: 1 Komrmuiexr
28.1 Coemunurensusiit USB kabens 2 IMTyka
28.2 JuMHa coeanHuTensHoro USB 180 Casrruverp

Kabens
3apsaHoe yCTpOICTBO c
8.3 kabeiem mini-USB UL 1 e
0OeCIpOBOIHBIX
MYJIbTHIATYHKOB
USB Apanrep Bluetooth 4.1
Low Energy UMEIOIINT
28.4 BCTPOEHHBIHN CBeTozu/IonHLH“f 1 lliryxa
WHINKATOD, KOTODBIit
3aropaercs BO Bpems paboThI
ajanrepa
Hanuune USB (e
285 HAKOIIMTENS C  3allHCaHHBIM Jla
IIPOTPaMMHEIM  o0ecieYeHuEM
uudpoBoii 1adoparopun
28.6 CrepxeHb Ul 3aKpeIUICHHS B 1 [ityka
IITATHBE
28.7 JUAMETP CTEPIKHS 6 Muuumerp
28.8 JUIMHA CTEPIKHS 100 Muuumerp
28.9 pe3bba cTepIKHs M4
28.10 Keiic (ymakoBka) uisi XpaHEHHS 1 HItyka
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U TPaHCHOPTHPOBKHI

[lacopra anst MynabTHOATYHMKA

28.11 1 Tyka
U OTJETbHBIX JaTIHKOB
Kpartkoe PYKOBOZCTBO B

28.12 UBCTHOM ~ WCHOJHCHHH 110 1 lityxa
pabote c mudpoBoit
nabopaTopueit
JlonoJiHuTE/IbHBIE MATEPHAJIbI - Pycckosi3sprunblii cailT

29 MOAJEPIKKH;
- Buneopoinuku Ha caiite
MPOU3BOAUTENS
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