HaunMmeHoBaHHe

HauMeHnoBanue nmoxkasaTteJisi, CIMHUIA USMEPECHUS MOKa3aTe/ st

Ne i/ 3nauyenue nokasaressi| Koua-Bo
TOBapa (npu HATUYUH)
1
[IpenmeTHast obnacTb Xumusa
Tumn none3oBaTens OOyuaromuiics
N [Ipsmoe noakroUeHNe
Tum mepenaun nmoka3aHuii JaTIuKa .
K YCTPOHCTBY
becnipoBoiHoM
Tun gaTunka p 3
MYyJTbTHAATIIK
JlucTaHmoHHbIN COOp TaHHBIX Ha
Bo03MOXHOCTH OJTHOBPEMEHHO TOTy4aTh CUTHAIIBI C HECKOIBKUX .
HATAYIHN
JaTYNKOB, BCTPOCHHLIX B KOPITYC 6eCHpOBO)Z[HOI‘O MYJIbTUaTYuKa
Bcerpoennsrit korTpomiep Bluetooth moxnmepskuBaer paboty ¢
KOMITaKTHBIMH HI/I(prBBIMI/I JaTYUKaMH, KOTOPBIC IEPEAAIOT JaHHBIC |HAJINYNC
o muHaM QSPI, SPI, 2-wire, 12C, PDM, QDEC
[lepenada garnbIX o ipoTOKOITY Bluetooth epes BcrpoeHHyto B
YCTPOMCTBO KEPAMHUUECKYIO aHTCHHY, 6€3 UCIIOJIh30BaHU 51 ChEMHBIX, a .
HaJIM4YH
HAKJIAIHBIX ¥ BBIHOCHBIX TIPUEMHHUKOB U TIEPEAATYNKOB CUTHAJIA
(aHTEHH)
JlanpHOCTH TIepenaur CUrHaia OT MyJbTHAATYNKA 10 KOMITBIOTEPA, 18
HOYTOYyKa M TUTAHIIECTA B MPSIMON BUIUMOCTHU, M
[Monnepxka 0OHOBIEHUS BHYTPEHHEH MPOTrPaMMbI MYJIbTHAATYUK a
«10 BO3ayXy» (0e3 moakitoueHus kabens) ¢ momorpio merona OTA . .
. HAIAYH
(over-the-air) yepe3 nmporpammHoe odecrieueHre coopa u 00padboTKu
JTAHHBIX
Be3omacHoCTh nepenaun JaHHBIX 00€CTIeUnBAETCSl BCTPOSHHBIM B
KOHTPOJIJIEP KPUNTOrpahUIeCKUM YCKOPUTENEM € TIOICPKKOMN HaJlM4ue
anropurMma mudposanust 128 o6ur AES
XapaKTepUCTUKU MYJIbTHIATUNKA:
paspsaHocTh BetpoeHHo ALII, out 12

Wutepdeiic momkmroueHus

Bluetooth low energy
(BLE)

Bepcus Bluetooth low energy (BLE) 4.1
BCTPOCHHAS MMaMATh 00beMoM, KOalT 2
E€MKOCTh OaTapeu, A*u 0,4
HOMHUHAJIbHOE HanpsbkeHue Oatapen, B 3,7
KOHTpOJIIEp 3apsiaa Oarapen HaJIM4IHe

CTaTYCI)I WHAOWKATOPOB 6CCHpOBOILHOl" O MYJIbTHUAATUYMKA:




TOTOBHOCTH K CONPSXKCHUIO MYJIbTUAATINKA,

HaJIM4ue

YCIIENITHOE COMPSKEHNE MYyIbTHAATINKA C PETUCTPATOPOM JTaHHBIX Ha

HaJluuue
KOTOPOM YCTaHOBJIEHa Iporpamma coopa 1 00pabOTKH TaHHBIX;
pa0oTa MyJIbTHIATUMKA B pEeXUME cOOpa U Nepeiaul JaHHbIX; HaJluuue
paboTra MyIbTHIATIYMKA B PEXKUME JIOTUPOBAHUS (3aMIUCh H3MEPIEMBIX
JaHHBIX BO BHYTPEHHIOIO IAMATh MYJIbTHIATUMKA, JUIS .

HaJIN4U
MOCJIEAYIOIIETO MOMYYEHHS 3THX JJAHHBIX B porpamme cbopa u
00pabOTKH TaHHBIX);
HHU3KUH 3aps akKyMyJIsITOpa MyJIbTHAATYHKA. HaJlM4ue
I'aGaputHsie pa3mMepsl KOpITyca 6ECTIPOBOAHOTO MYJIbTHAATYHKA!
Jnuna, MM 89
[upuna, MM 63
Bricora, Mm 27
Pa3zbem aiist moAKITFOUEHUS 3apSITHOTO YCTPOHCTBA miniUSB (tum B)
Onucanye BCTPOCHHBIX JaTYHKOB!
Tun gaTunka Hatunk yposus pH
[uanaszon uzmepenus, pH 0...14
Paspernrenue natanka, pH 0,01
Juana3on pabounx temmepatyp, °C +10 ... +80

Tun paTunka

JlaTuuk snekTpruuecKon

MPOBOAUMOCTH
Jwmana3oH gaTymka 37eKTPONpOBOJHOCTH, MKCM 0 ... 20000
Pazpemenune, MkCm/cm 20

Tun paTuuka

Jlatuuk TemrepaTypbl
HCCIIETYeMON CpeJibl

Hwuanazon gatumka Temmneparyp, °C -40 ... +165
BbIHOCHO repMeTHYHBIN TEMIIEPATYPHBIN 30H]] U3 HEPKaBEHOLIEN HaTHHe

CTaJu C XpOMUPOBAHHBIM MOKPHITUEM

UyBCTBUTENBHBII 3JIEMEHT AaTUUKA PTC tepmuctop
Pa3zpemenue natumnka, °C 0,1

TonmuHa cTeHKU 30HAa, MM 0,5




JlmvHa BBIHOCHOM 4acTH 30H]1a, MM

100

Huamerp 30H12, MM 5
Koaddunuent rernonpoBognoctu Tepmonactsl, Br/(M*K) 4
Huamerp pazpema-mrekepa, MM 3,5
OtaenbHble TATYHKH:
MyabTHAATYMK ONTHYECKOI MJIOTHOCTH U MYTHOCTH HaJlM4ue 3
MynbpTHIATYHK COOTBETCTBYET Kiaccy yerporcts USB HID, mpu
HOAKIIIOUEHNH He TpeOyeT CO31aHMsI U MHCTAJUIALIUH CIIEHUAJIbHBIX
o . . HaJluuue
JIpaiiBepoB B oneparmoHHbIX cuctemax Windows, OSx, Android u
Linux
["abapuTHBIC pa3zMepsl KOpITyca:
Jnuna, MM 70
[upuna, MM 50
Bricora, Mm 22
Pa3zbeM a1 nOAKIIOYEHUS MyJIbTHIATUNKA miniUSB (tun B)
Hmeercs 1iBeTHAst ’THKETKA Ha KOPIyCe C YKa3aHHEM MOJICNH, caiTa
MPOU3BOAMTENS U rpaduuecKuM 0003HaYCHUEM PACIONOKEHUS HaIlM9ue
HCTOYHHKA CBETA
O0BbeM KIOBET, MII 4 4
KonudecTBo KIOBET B KOMILJICKTE, IIT. 10 10
JIIMHA ONITUYECKOTO IYTH KIOBET, MM 10 10
KonuuecTBo BCTPOSHHBIX TATYMKOB B MYJIBTUAATYHK, HIT. 4 4
JlaTunky, BCTPOECHHBIE B €IMHBIN KOPITYC MYJIbTHAATUHKA!
JaTunk-xojaopumerp Tum 1 HaJluuue 3
JlnMHA BOJTHBI UCTOYHHUKA CBETA, HM 630
JnanazoH u3MepeHust ONTUYECKON mIoTHOCTH, D 0...2
Pa3permienue naT4anka npu U3MEpeHUH ONTUYECKOI MI0THOCTH, D 0,01
JdaTunk-KoJjiopuMerp TUN 2 HaJIu4ue 3




IIJ'II/IHa BOJIHBI HICTOYHHKA CB€TA, HM

525

JnanazoH u3MepeHust ONTUYECKON mIoTHOCTH, D 0...2
Pa3permienue naTunka npu U3MEPEeHUH ONTUYECKOI MIOTHOCTH, D 0,01
JdaTunk-koJiopuMeTp THUN 3 SEN LS
JITMHA BOJTHBI UCTOYHHUKA CBETA, HM 470
Jwnana3oH u3aMepeHus: ONTHYECKOH MI0THOCTH, D 0...2
Pa3penienue maTunka npu U3MEPEHUN ONITUIECKOH IIoTHOCTH, D 0,01
JlaTYuK MYTHOCTH KHIKOCTH HaJIM4YHue
Huanaszon uzmepenus, NTU 0...200
Paspemenne matanka, NTU 1
JlnrHa BOJHBI HCTOYHHUKA CBETA, HM 940
[Iporpammuoe
JonosHuTeIbHbIE MATEPUAJIBI B KOMILIEKTE
obecIieucHHe
HocrymHo muist oneparoHHsl X cuctem: Windows, OSx, Android u
) HaJTMYHUC
Linux
DYHKIIMOHUPOBAHNE HA PYCCKOM SI3BIKE HaJIU9He
DyHKIIMOHAT OBICTPOTO 3aITycKa (3aIyCK U3MEPEeHU TOAKITFOYeHHBIX
HaJIUIHe
JIAaTYUKOB 0€3 JOMOIHUTEIIBH bIX HACTPOCK).
ABTOMAaTHYECKOE OIpeieieHHE MOAKII0UeHHbBIX 10 USB K
KOMIIbIOTEPY, IUIAHIIETY JaTYNKOB U MYJIbTUAATYHUKOB H HaJIM4Yne
0TOOpaKEHUE CIMCKA MOIKIIOYCHHBIX JaTYNKOB
OYHKIIMOHAT BRIOOPA JATINKOB JJISI U3MEPEHUS — BO3MOYKHOCTh
CKPBITh TOJIKIIIOYCHHBIC JaTYNKU, KOTOPHIC HE TPEOYIOTCS B pSKUME |HATHMYNE
H3MEpPEHUS
WnTepdetic moaxmroueHus TaTIMKOB 10 TpoTokory Bluetooth.
Conepxut (HyHKIIMOHAJ TIOMCKA JIOCTYITHBIX BKJIIFOUEHHBIX YCTPOMCTB,
0TOOpakeHUE CIIMCKA JOCTYITHBIX YCTPOUCTB, (DyHKIIMOHAT
N s HaJTM4YHUe
MOJIKJTIOYCHHUST HAMICHHBIX M JJOCTYITHBIX YCTPOKMCTB, OTOOpakeHUE
CITUCKA TIOAKITFOYEHHBI X YCTPOUCTB, (PYHKIIMOHAT OTKITFOUCHUS
MOJIKJIIOYSHHBIX K IIPOrPaMMe YCTPOHCTB
DYHKIIMOHAJ IE€TaJIbHOM HACTPOUKH TaTYUKA: HaJIM4une
1. HacTpoiika meproaa onpoca HaJIUIHe




Mudposasn
JadopaTopusi 1o

XHUMHUH

2. BBIOOp €OMHUL U3MEPEHUSI HaJTM4YHUe
3. BO3MOYKHOCTB CKPBITHS TaTYMKA B PEKIME U3MEPEHUS HaJI4Ine
4. HacTpoliKa I[BETa TMHUH U TONIIUHBI JIMHAU Ha Tpaduke mis

HaJIM4ue
JaT4ynKa
5. HacTpoiiKa LBETa U TOJIIMHBI TOYEK Ha rpaduKe Uit JaTdhKa SEN LS
6. HacTpoiiKa BUAMMOTO UHTEpBajla W3MepeHnid Ha rpaduke s

HaJI4Imne
JaTIAKa
7. Iepexo/1 B p&KUM KaTHOPOBKH JIaTUHKA HaJIu4ne
8. BEIOOp Mama3oHa 1aTynKa HaJIA4Yue
DYHKIIMOHAT 00X HACTPOEK: HaJIn4ue
1. Hactpoiika npoJomKUTENbHOCTH SKCIIEpUMEHTa HaJlM4ue
2. Hactpoiika Buna rpaduka o yMOI4aHUIO (JHMHUS, THHUS C

HaJI4Ine
TOYKAMH, TOJTHKO TOUKH)
3. Hacrpoiika Buma Taiimepa (CeKyHIoMep — 0TOOpaXkaeTcst KOJI-BO
CEKYHJl U MIJUTUCEKYH/I TMPOIIEAIINX C MOMEHTa 3aIlyCKa U3MEPEHHIA;
Jackl — TaliMep oToOpaskaeTcs B popMaTe dIICKTPOHHBIX YacOB, ATie

HATAYIH
MOKa3bIBasi KOJMWYECTBO MUHYT HPOLISAIINX C MOMEHTA 3aITycKa
sKkcriepuMenTa mo popmary: «MM:CC», tie MM — sTo MuHyTHI, @ CC
— CEKYHJBI.
4. Bri6op 1BeToBoro oopmiieHus mporpammel. Jliis monb3oBatess a .

. . HaJIu4u
JTOCTYIIHBI JIBa PeXUMa 0(OPMIICHHS: CBETIBIH M TEMHBIN
DyHKIMOHAJ CBSI3KU JATYMKOB. J{aTUWKU NMOAKIIOUEHHBI € K CBS3KE
JaTYUKOB 0TOOPaXKaroTCsl OAHOBPEMEHHO Ha oqHOM rpaduke. ['padux
N HaJIA4Yue

CBSI3KH JaTYMKOB UMeEET (DYHKIIMOHATI HACTPOUKH OTOOpaKEeHUsI
MHUHAMAJIBHOT'O ¥ MaKCUMAaJIbHOTO 3HAUCHHS
Jis kaX0ro AaT4rKa IperycMOTPEH CBOH rpad K, B TOM YHCIE AT
JIATYUKOB ITOAKJIFOYEHHBIX K CBsA3Ke HaTYMKOB. O0ECIIeueHO

HaJIM4Yue
NEePEKITIOYeHNE MEXIY rpaukaMiu JaTYUKOB B PEXKHUME PEaIbHOTO
BpeMeHH, 0€3 MPUOCTAHOBKH pabOTHI MPOTPAMMEBI
DYHKIIMOHAT aBTOMATHYECKOTO TECTHPOBAHMUS JATYUKOB H

HaJIM4ue
KaJIMOPOBKHU:
1. 3ammra GyHKIHOHATA KaTHOPOBKH MapoyieM HaJlM4ue
2. Be10op KonMM4ecTBa 3TAOB 1O KOTOPHIM OYAET NPOU3BOIUTHCS

HaI4Imne
KaJIMOpOBKa
3. BBox 3HaueHwMIt TSI K&KIOTO ATara KaTuOpPOBKH U CBEPKA C

HaJIM4ue
TCKYIIUMHU MMOKa3aHUAMU
4. PacueTr HOBOT'O 3HaYEHHS 10 OKOHYAHHUU KaJTHOPOBKH H €ro
OTO6pa)KCHI/IC JUIA TIPUHATHA PEIICHUS I10JIb30BaTEIEM O COXPAaHCHUH, |HATTUYUEC
OTMEHE BBEICHHBIX MM 3HAUCHH
5. CoxpaHeHne pe3ylbTaTOB KaTHOPOBKH OIH30BATEIS HaJI4Imne
6. OyHKIIMOHAN cOpoca KAIMOPOBKU K 3aBOJACKUM HACTPOHKaM HaJTM4YHUe




Pexxum cOopa maHHBIX. B pexxume coopa TaHHBIX 00eCTIeYnBaCTCS:
BO3MOXKHOCTB YIpaBJICHHUS JaTYMKOM, [IEPEChUIKa KOMaHAbl Ha CMEHY
pexknMa ero paboThl, TOCTYN K MH(YPOBOMY HEPEKITFOUATEITIO
JIMana3oHoB JIaTUMKa uepe3 uHTepdeiic mporpaMmsl, OTOOpaKeHHE
rpaMKOB JaTYHKA U CBSI3KHU TATUUKOB B PEKHUME PEATbHOTO
BpPEMEHH, OTOOpaKEHHE TIOKA3aHUH JaTYMKA B PEXKUME PEaTbHOTO
BPEMEHH.

HaJIM4ue

OyHKIMOHAT 0 paboTe ¢ rpadukaMu:

HaJIM4ue

1. Bo3aMoXXHOCTB TIepeMemats rpaduk Mo pa3IndHbIM OCSIM

HAJIU4IUC

2. Nzmensth MacmTab rpadurka oJJHOBPEMEHHO TI0 IBYM OCSIM

HaJIM4ue

3. U3mensatrs macmtad rpaduka mno ao00i ocu OTAEIBHO

HaJIM4ue

4. V3meHsTh pexxuM oToOpaskeHus rpaduka (JMHHS, JTMHUS C TOYKOH,
TOJBKO TOYKHU)

HAJIU4IUEC

5. Copoc macmTaba rpaduka

HaJIM4ue

6. OToOpaskeHHe MapKepoB JIsl TOUYEK 3HAYEeHH TpaduKa Mo AByM
0CSIM Ha KOTOpBIE HaBeIECH Kypcop

HaJIM4ue

7. YBenuuenne Maciitaba BEIOpaHHOH KypcopoM obiactu rpaduka

HaJIM4Hue

I'paduk natumka B pexxume cOopa TaHHBIX aBTOMAaTUYECK M BEIOUpaeT
BUJUMBIN THATIA30H 110 OCH 3HAYEHHH I OTOOPAKEHHUS BCEX TOUYEK
rpaduka. Taxxe npeaycMoTpeH (PyHKIIMOHAN YCTAaHOBJICHUS
BUAMMOTIO AMANia30Ha 10 OCH 3HAYCHUH BPYYHYIO U (PUKCALUH 3TOrO
nrana3oHa (OTKIIOYEHHE aBTOMATHYECKOTO ONPENEICHUS BUANMOTO
JlMarna3oHa)

HaJIM4ue

B pexume cOopa JaHHBIX TOAAEPKUBAET HOAKIIIOUCHUE U
OTKJTIOUEHHE JaTYUKOB («HA TOPsUyI0»), paboTa mporpamMMebl MpH
9THX JIEMCTBUSX HE NpepBaHa, He 3aBepiueHa. I1pu oTkmoueHnn
JIaT4YMKa MOJTyYeHHbIe JaHHBIE COXPAHSIOTCS B MaMATH IPOTrPaMMBbl.
IToBTOpPHO MOAKIIOUEHHBIN NaTYMK aBTOMAaTHYECKU PACIIO3HAETCSA U
MIPOAOIDKAET MepeaaBaTh JaHHbIE, TPapUK TOBTOPHO MOIKIIOYEHHOTO
JIATYHMKA IPOJOIKEH C MOMEHTA Pa3beIUHEHUS

HaJIM4ue

ABTOMAaTHYECKOE OIpEeICHIE HANMEHOBAHUS, €IUHHULL U IIPEIEITIOB
W3MEPCHUS TOJKIFOYCHHBI X IATYMKOB; 0TOOpaKeHUE TaliMepa
paboTHI IPOTPaMMBI B PEKHME PeaTbHOTO BPEMEHH OJHOBPEMEHHO C
MMOKa3aHMSIMH TATYNKOB; BO3MOXHOCTh KPaTKOCPOUHOM
MPUOCTAHOBKY MPOTPaMMBI U MOCIIEAYIOIIee BO30OHOBICHU € paOOThI
0e3 moTepy MOMyYEeHHBIX JAaHHBIX; IPOCMOTP JaHHBIX Ha rpaduke 3a
BECh IIEPUO]] U3MEPEHUIT; 0TOOpaKeHUE Ta0IHIIBI TOKAa3aHUH B
[IPOrpPAMME.

HaJIM4ue

Tabnuua nokasaHui CONEPHKUT BCE MOIYUEHHbIE JaHHBIE CO BCEX
JaT4UKOB. [lomydeHHbIe JaHHBIE COMOCTABIEHBI CO MIKAION BPEMEHH.
OTobOpakeHne TaHHBIX B TaOIUIE B 0OpaTHOM IOPSIKE — TIEPBOM
CTPOKOH oTOOpaskaeTcs mociieHee U3MEPEHHOE 3HaUCHNE, MTOCTIeIHEH
— TIIepBOE U3MEPEHHOE 3HAYECHHE; BBITPY3KY TaOIHUIIBI C TOTYyIEHHBIMU
JAaHHBIMU B popMaT TabIuaHOro pepakropa (*.xls). Beirpyska B
TaOJMYHBIN PEAaKTOP OCYILECTBISIETCS B MOPSAKE MPOBOAUMBIX
WU3MEPEHUI: IEPBOM CTPOKOI BBITPYKEHO MIEPBOE U3MEPEHHOE
3Ha4YEHHE, NOCIICAHEN CTPOKOW — ITOCIENHEE U3MEHEHHOE 3HAUEHUE;
COXpaHEHHE MOITYYSHHBIX JaHHBIX BO BHYTPEHHIOIO [IaMsTh AAaTYMKA B
ABTOMATHYECKOM PEXHMME; CUNTHIBAHUE COXPAaHEHHBIX 3HAUYCHUN U3
NaMsITH JaT4uKa. JJaHHbIe HCTIONB3YIOTCS ISl BHITPY3KU B (popMaT
TabJIMYHOI 0 Ipoleccopa, MPOAOIKEHUS U3MEepEeHUH

HaJIM4ue

DYHKIMOHAT MOJIYaBTOMATHYECKON KATHOPOBKH MOKA3aHU
JATYUKOB B peKUME cOOpa TaHHbIX. [ToyaBTOMaTHYECKAS
KaJTMOpOBKa MOAPa3yMeBaeT COPOC 3HAYCHUIN K HYJICBBIM MOKa3aHUSIM
C COXpaHCHHEM M 0TOOPaKEHUEM TOJTb30BATEII0 KOPPETUPYIOIIETO
3HAYCHU.

HAJIU4IUC




Kon-Bo OJHOBPEMECHHO OIIpalIMBA€MBbIX 1aTYUKOB, IIT.
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OyHkIMoHAT 0OHOBIIEHHS BHYTPEHHEH MTPOTrpaMMbI OECIIPOBOIHBIX
JIATYUKOB U MYJIBTUIATUUKOB «I10 BO3ayxy» MeTojoM OTA (over-the-
air). [Ipn nogxirouennu no npotokony Bluetooth aBromaTHuecku

OTIPEJIETISIOTCS YCTPOWCTBA Hy X aatouecs B o0HoBieHun. [Ipomecc  |Hannune
OOHOBJICHUSI TPOMCXOANT B aBTOMAaTHUECKOM PEXUME U
0TOOpaXKkaeTcs B MPOrpaMMHOM OOECIICUCHHIH B PEXKUME PeaTbHOTO
BpPEMEHH.
OyHKIMOHAN ¢ MH(OpMAaLKEH 0 BEpCHUH MTPOrPaMMHOT0 00ECTICUCHU S : | HAINIHe
1. Otobpakenue HoMepa Tekyiei Bepcuu 110 HaJIu4ue
2. OyaKroHa mpoBepku 00HOBIEHNUS 110 B BHIEe KHOIIKH HaJIUIHe
3. Knonka oTkpbITHs foKyMeHTamu B popmate HTML Haj4yue
4. Undopmanust 0 KOHTaKTax i 0OpalIeHUs B TEXHUYECKYIO
HaJlM4ue
HOAJEPKKY
CnpaBouHo-
JlonoTHUTE/ILHbIE MATEPHAJIBI B KOMILJIEKTE METOINYECKHUE 3
MaTepHabl
onucaHue padoT KOTOPbIE MOXKHO IIPOBECTH C MCIIOIb30BaHUEM
. HaJl4ue
nuQpoBoii 1abopaTopun
KOJI-BO pa0oT MO0 XMUMUH, MIT. 46 46
CocraB Kax10i J1abOpaTOPHOU PaOOTHI:
TEOPETUYECKUE CBEICHUS HaJl4ue
moapoOHEIH CIieHapuii TIpu padoTe ¢ I pPoBoii TabopaTtopuei HaJTUIHe
MOCJIEA0BATEIbHBIH AITOPUTM 10 00pa0OTKE MOMYYEHHBIX JAHHBIX  |HAIWYHE
nepeueHb KOHTPOJIBHBIX BOMPOCOB ISl 3aKPEIICHUsI TOTY4YEHHBIX
. HaJlM4ue
3HAHUH
[ICYaTHBIH BUJ B IIBETHOM MCIIOJHEHUU HaJluuue
Akceccyapbl:
Ka6ens USB
1. JlonoaHUTENbHbIE MAaTEPUAIbl B KOMILIEKTE: . 3
COEAMHUTENbHBIN
KOJI-BO, IIIT. 1 1




JUIMHa, CM
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3apsimHOE YCTPOHCTBO ¢

2. JlomomHUTENBHBIE MATEPHAIBI B KOMIUIEKTE .. 3
A p kabenem miniUSB
USB Ananrep
3. JlomoMHUTENbHBIE MATEPUATBI B KOMITJIEKTE Bluetooth 4.1 Low 3
Energy
AnanTep UMeeT BCTPOSHHBIN CBETOAMOIHBINA HHIUKATOP, KOTOPBIM
HaJlMuue
3aropaeTcs BO BpeMsl paboThI afantepa
4. USB (e HakomuTeNb ¢ 3aMMCaHHBIM IPOrPaMMHBIM
. HaJIM4Ine
obecrnieueHreM IUPPOBOH TabopaTOpPHH
KOJI-BO, IIT. 1 1
Hab6op nabopatopHoit
5. JlomomHUTENbHBIE MaTEPUAITBl B KOMILJICKTE:
OCHACTKH
5.1) U3mepurensbhsiii anextpon pH ¢ pazsemom BNC u OydepHbim
pacTBOpOM:
KOJI-BO, IIIT. 1 1
5.2) U3mepuTensHBIN 3JIEKTPO]] SJEKTPONPOBOIMMOCTH C Pa3beMOM
BNC:
KOJI-BO, IIT. 1 1
5.3) BerHOCHO# TepMeTHYHBIN TeMITepaTypHBINA 30H]T U3
HEp KaBEIOIIEH CTaIN C XpPOMUPOBAHHBIM MOKPBITHEM:
KOJI-BO, IIIT. 1 1
UyBCTBUTENbHBINA 3JIEMEHT JlaTUMKa PTC tepmuctop
TomnmuHa CTEHKH 30HAa, MM 0,5
JlmiHa BRIHOCHOM YacTH 30Ha, MM 100
Huamerp 300712, MM 5
Koa¢ddunuent rernonpoBognoctu tepmonactsl, Br/(M*K) 4
5.4) KoMIuIeKT KIoBeT ISl TaTYNKa-KOJIOPUMETpa:
KomnuecTBo KIOBET B KOMILIEKTE, T 5 5
O0BeEM OHOM KIOBETHI, MJI 4 4
JIJIMHA ONITUYECKOTO ITYyTH KIOBETHI, MM 10 10
4. JlononHUTENbHBIC MaTePHaIbl B KOMIUIEKTE VYnakoBka




7. ITacnopta nst MyJabTUIATYUKOB

HaJIM4ue

6. lononHUTENbHBIE MATEPUATIBI B KOMILJIEKTE

PykoBoncTBo 110

9KCIUTyaTaluu
JlonoHUTe/ILHbIE MATEPHAJIbI:
Hannuue pycckosi3pIYHOrO caiiTa MOIEpKKU Ha
Buzaeoponuku Ha cailTe Npou3BOAUTEINS HaJln4uue
[IpenmeTHast obmacTb DKOJOTHs
Tumn none3oBaTens OOyuaromuiics

Tun nepenauu noka3aHuil 1aTyuKa

IIpsimoe noaxmroueHue
K YCTPOHCTBY

becnipoBosiHoOM
Tun gaTunka
MYyJTBTHAATIIK
JlucTaHmoHHbIN COOp TaHHBIX Ha
Bo03MOXHOCTH OJTHOBPEMEHHO IOTy4aTh CUTHAIIBI C HECKOIBKUX
HaJI4Iue
JaTYNKOB, BCTPOCHHLIX B KOPITYC 6eCHpOBO)IHOI‘O MYJIbTUAaTYUKa
Bcerpoennsrit korTpomiep Bluetooth mognepskuBaer paboty ¢
KOMITaKTHBIMH LII/I(prB]:IMI/I JaTYUKaMH, KOTOPBIC IEPEAAIOT JaHHBIC |HAJINYNC
o muHaM QSPI, SPI, 2-wire, 12C, PDM, QDEC
[lepenada garnbIX TIo ipoTOKONTY Bluetooth epes BcTpoeHHyto B
YCTPOMCTBO KEPAMHUUIECKYIO aHTEHHY, 0€3 UCIIOJIb30BaHH 51 ChEMHBIX, a .
HaJIM4YH
HAKJIATHBIX ¥ BBIHOCHBIX IIPUEMHHUKOB U TIEPEAATYNKOB CHTHAIIA
(aHTEHH)
JlanpHOCTH TIepenaur CUrHaia OT MyJbTHAATINKA 10 KOMITBIOTEPA, 18
HOYTOYyKa M TUTAHIIECTA B MPSIMON BUIAUMOCTHU, M
[Monnepxka 0OHOBICHHUS BHYTPEHHEH POTrpaMMbI MYJIbTUIATINKA
«110 Bo3ayXy» (0e3 mogkiroueHus kabems) ¢ momorsio meroga OTA . .
. HaJIM4YH
(over-the-air) yepe3 nmporpammHoe odecrieueHue coopa u 00padboTKu
JTAHHBIX
Be3omacHOCTh nepenaun JaHHBIX 00€CTIeYnBAETCS BCTPOSHHBIM B
KOHTPOJUIEP KPUITOTPAPUUECKUM YCKOPUTENEM C TTOIEPHKKOM HaJlMuue
anropurMma mudposanus 128 o6utr AES
XapaKkTepUCTUKU MYJIbTHIATUNKA:
paspsaHOCcTh BeTpoeHHoH AL, 6ut 12

Wutepdeiic momkroueHus

Bluetooth low energy
(BLE)

Bepcus Bluetooth low energy (BLE) 4.1
BCTpPOEHHAS MaMsATh 00beMoM, KOaiT 2

E€MKOCTh OaTapeu, A*u 0,4
HOMHUHAaJIbHOE HanpsbkeHue Oatapen, B 3,7




KOHTpOJUIEp 3apsiia Oarapen HaJTM4YHUe
CraTychl HHIMKATOPOB OECIPOBOTHOTO MYJIbTHUIATUHKA!
TOTOBHOCTH K CONPSIKESHHUIO MYJIbTUIATYHKA; HaJIM4YHue
YCTICUIHOE CONPSUKEHHE MYIBTHAATINKA C PETHCTPATOPOM JIAHHBIX Ha |
HAITUYH
KOTOPOM YCTaHOBJIEHA ITporpamMma cOopa u 00pabOTKH TaHHBIX;
paboTa MyIbTHIATYMKA B pEXKUME cOOpa U Mepeiavyn JaHHBIX; HaITU4Iue
paboTa MyJIbTHIATINKA B PEXKUME JIOTUPOBAHUS (3aIUCh H3MEPSIEMBIX
JIAHHBIX BO BHYTPEHHIOIO MaMSTh MYJIbTUIATUNKA, IS
HaJIM4YHUe
MOCJIEAYIOIIEr0 MOMYYEHHS 3THX JJAHHBIX B Iporpamme coopa u
00pabOTKH TaHHBIX);
HU3KHIA 3apsij] aKKyMyJIsITopa MyJIbTHIATUNKA. HaJTM4YHUe
I"abapuTHbIE pa3zMepbl KopIyca OECIIPOBOHOTO MYJIbTHAATIHKA:
Jnuna, MM 89
[upuna, MM 63
Bricora, MM 27
Pazbem nis mOAKIIOUEHUS 3apsIHOTO YCTPOUCTBA miniUSB (tum B)

Omnwucanue BCTPOCHHBIX JATUYUKOB:

Tun naTuuka

JaTuuk oTHOCHUTENHHOU
BIIQ)KHOCTH

Jnamna3oH gaT4yvKa OTHOCUTENIBHOM BlaxkHOCTH, [IpotieHT 0...100
BO3MOXXHOCTB OTPEIEICHUS TOYKH POCHI HaJIM4ue
Paspernienue natunka, % 0,1
Bpems ycTaHOBIIGHUS cHTHAIA, CEKYH]T 17

Tun naTunka

JlaTuuK OCBEIIEHHOCTH

III/IaHaSOH JaTdyruKa OCBCIICHHOCTH, JIroxc

0 ... 180000

I/I3MepﬂeT YPOBCHb OCBCIICHHOCTU U o6na;[aeT CH@KTpaHLHOﬁ
YYBCTBUTCIIbHOCTBIO OJIM3KOI K YYBCTBUTCIIBHOCTH YCIIOBEYCCKOT'O
rjia3a

HaJIn4ue

aIanTUBHBIHN JIOTapuhMHUUIECKUN aHAIOTO-ITU(POBOI
npeoOpazoBarenb, aBTOMATUIECKH MEPEKIIOYAIOIINT
YYBCTBHUTEIBHOCTh B 3aBUCUMOCTH OT TEKYIIEH OCBEIIEHHOCTH

HAJIU4IUC

3amuTa OT HH(PaKpacHBIX U3TYYCHUHN C IIOMOIIBIO CBETOBOTO
(uIbTpa, YCTAHOBIIEHHBIM Ha KOPITYCE YyBCTBUTEILHOTO JIEMEHTA
JIaT4YHKA

HaJIM4ue




Tun paTuuka

Hatunk yposus pH

O6opynoBaH KOMOMHUPOBaHHBIM M3MEPHUTENBHBIM 3J1eKTpoaoM pH ¢

pazsemom BNC u O6ydepHsiM pacTBOpoM Hane
Hwnanazon nzmepenusi, pH 0...14
Pa3pemenue natunka, pH 0,01
Hwuanazon pabouux temnepartyp, °C +10...+80

Tun naTunka

JlaTdrk KOHIIEHTparuu
HUTPaT-HOHOB

HSM@pHeT KOHICHTPAIUIO HUTPAT-UOHOB B paCTBOPC

HaJIn4ue

Paboumnit nuanason pH, pH

Tun naTuuka

JlaTuuk KOHLEHTpanuu
HOHOB XJIOpa

I/I3Mep${eT KOHICHTPAIUIO NOHOB XJI0pa B paCTBOPEC

HaJIM4ue

Paboumnit muanazon pH, pH

0...12

Tun naTunka

JaTunk TemnepaTypbl
HCCIIENYEeMON CpeJibl

Junanason gatauka temmepatyp, °C -40 ... +165
BBIHOCHOM TepMETUYHBIN TEMIIEPATYPHBII 30H U3 HEPXKABEIOLLEH S

CTaJIA ¢ XPOMHUPOBAHHBIM TIOKPHITHEM

UyBCTBUTENBbHBINA 3JIEMEHT JlaTUMKa PTC tepmuctop
Pa3pemienue natuuka, °C 0,1

TonmuHa CTEHKH 30HIA, MM 0,5

JlnmMHAa BRIHOCHOM YacTH 30H7a, MM 100

Huamerp 30H1a, MM 5
KoadpummenT remnonpoBogHocTr Tepmonactsl, BT/(M*K) 4

Huamerp pazbema-mrekepa, MM 3,5

Tun naTunka

JaTuuk s3neKTpuuecKon
MIPOBOJIMMOCTH

I[I/IaHa3OH JAaT4YrKa 3JICKTPOIIPOBOAHOCTH, MKCM

0 ... 20000




Pasperienune, MkCMm/cM
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O0opyaoBaH U3MEPUTENBH bIM IITYIIOM BIIEKTPOITPOBOIUMOCTH C
pazbemom BNC

HAJIU4IUC

Tun naTuuka

JaTunk Temneparypbl
OKpY’Karolel cpeibl

Hunanazon uzmepenus, °C

-40 ... +60

Pa3zpemenne narumka, °C

0,1

OT1aeabHbIe JATYHKH U MYJIbTUIATYUKHU:

Tun naTuuka

JlaT4nk 3ByKa

Hatank cootBercTByeT Kitaccy yerpoiicte USB HID, mpu
INOAKIFOYCHHUU HE Tpe6yeT CO3JaHUs U HHCTAJJIIIIUU CIICHUAJIbHBIX

JIpaifBepoB B oreparnoHHbIX cuctemax Windows, OSx, Android u HaHHe
Linux

I'aGaputHbie pa3Mephl KopITyca:

JlnmuHa, MM 55

upuHa, MM 35

BricoTa, MM 20

PasbeM 11 MOAKITIOUEHUS TaTYrKa USB (tun B)
Jwnamnason 3BykoBoro gasienus, [1a 2.2
Pa3pemenue, mIla 1

Jnamazon gacToT, I’ 50 ... 8000

Tun naTuuka

JlaTuuK BIa)XKHOCTH

TIOYBBI
Hatunk cootBercTBYyeT Kitaccy ycrpoiicts USB HID, mpu
MOJKITIOYEHNN He TpeOyeT CO3/IaHusl U HHCTAIUISINN CIeHaIbHBIX

. . . HaJu4ue
JIpaiiBepoB B oneparmoHHbIX cuctemax Windows, OSx, Android u
Linux
["abapuTHBIC pa3zMepsl KOpITyca:
JnuHa, MM 55
[upura, MM 35
Bricora, MM 20

Paszpem JJIA IOAKIIIOYCHUA JaTYhKa

USB (tun B)




OmnpeensieT KOJIMYECTBO BIard B IMOYBE U PEOOPA3OBHIBATE B

CIIMHUIIBI A0COIOTHON BIIQKHOCTH HAJHHe
O060pyn0BaH BHIHOCHBIM IIYIIOM JUISI TOTPYXKCHUS B TIOYBY HaITU4Iue
Huanaszon uzmepenus, % 0...50
Paspeuienue natuuka, % 0,1
JlimHa MOTpy»KHOM YacTH Iryna, MM 96
Huamerp pazbema-mTekepa, MM 3,5

Tun naTuuka

JlaTuuk okucu

yrJjeponaa
Hatank cootBercTByeT Kitaccy yerpoiicte USB HID, mpu
MIOJKITIOYEHUH HEe TpeOyeT COo3AaHusI U MHCTAIUISIIIAY CIIeHUATBHBIX

. . . HaJlM4ue
JIpaifBepoB B omeparuoHHbIx cuctemax Windows, OSx, Android u
Linux
I'aGaputHbie pa3Mephl KopITyca:
JlnmuHa, MM 55
upuHa, MM 35
BricoTa, MM 20
PasbeM 11 MOAKITIOUEHUS TaTYrKa USB (tun B)
O60pynoBaH 3JIEKTPOXUMUYECKIM CEHCOPOM YyBCTBUTEIBHBIM K

Halnu4yue

COJIepKaHUIO OKHCH YIiiepoa
Jnana3oH uzMepeHus, ppm 0... 1000
Pazpemenue natunka, ppm 1
Bpewmst oTkiMKa curHana, ¢ 60
Junana3zoH BIaXHOCTU NP U3MEPEHHH, %o 5...98
MyabTHAATYMK ONTHYECKOI MJIOTHOCTH U MYTHOCTH HaIn4ymne
MyabpTHIATYUK COOTBETCTBYeET Kiaccy yerpoicts USB HID, mpu
MOAKIIIOYEHNH HEe TpeOyeT CO3AaHMsI U MHCTAJUISILIUY CIICHUAIBbHBIX

. . . HaJlM4ue
JIpaiiBepoB B onepaioHHbIX cuctemax Windows, OSx, Android u
Linux
I'aGaputHble pa3Mepsl KopItyca:
Hmmnaa, Mmm 70




Hudposasn
JabdopaTopus 1o

IKO0JO0I'nHu

[Iupuna, mm

50

Bricora, MM
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Paznem niis moAKITIOUeHUS MYJIBTHIATINKA miniUSB (tun B) 1
Nwmeertcst nBeTHas 3TUKETKA HA KOPITyCe C YKa3aHUEM MOJIENH, caiiTa

MPOU3BOAMTENS M rpaduuecKuM 0003HAYCHUEM PACTIONOKEHHUS HaJlu4ue

HMCTOYHHKA CBETa

O0BEM KIOBET, MII 4

KonmnuecTBo KIOBET B KOMILIEKTE, IIIT. 10 10
JInvHa ONTUYECKOro MyTH KIOBET, MM 10 10
KonnuecTBO BCTPOSHHBIX JATYMKOB B MYJIbTHAATYHK, IIIT. 4 4
JlaTumKy, BCTPOCHHBIE B €IMHBIA KOPITYC MYJIbTHAATYHKA!

JaTunk-kosopumerp tum 1 HaJu4ue 1
JlnmrHa BOJIHBI HCTOYHHUKA CBETA, HM 630

Jnana3oH u3MepeHus: ONTHYECKOH MIO0THOCTH, D 0..2

Pa3penrenue maT4anka npu U3MEpEeHUH ONTUIECKOH IIIOTHOCTH, D 0,01

JlaTYHK-KOJOPUMETP THII 2 HaJU4ue 1
JlmuHa BOMHBI HCTOYHHKA CBETA, HM 525

Jnana3oH u3MepeHus: ONTUYECKON MIOTHOCTH, D 0...2

Pazperenue natunka npu u3MEpEeHNUH ONTHIECKON IJIOTHOCTH, D 0,01

JdaTunk-koJiopuMeTp TN 3 HaJIu4ue 1
JlJIiHa BOJIHBI MCTOYHHUKA CBETA, HM 470

Jlnana3oH u3MepeHus ONITUYECKOM IIOTHOCTH, D 0...2

Pa3pernrenue maT4anka npu U3MEPEHUN ONITUIECKO III0THOCTH, D 0,01

JaT4nK MYTHOCTH KMIKOCTH HaJIu4ue 1
[Huanaszon uzmepenus, NTU 0...200




Pa3pemenune natunka, NTU

JImMHA BOJTHEI UCTOYHHKA CBETA, HM 940

IIporpammuoe
JlonoJIHUTEIbHbIE MATEPHAJIBI B KOMILIEKTE

obecrnieueHnie
HocrymHo mist oneparnmoHssl X cuctem: Windows, OSx, Android u

. HaJI4Imne

Linux
OYHKIIMOHUPOBAHNE HA PYCCKOM SI3bIKE HaI4Ine
DyHKIIMOHAT OBICTPOTO 3aITycKa (3alyCcK N3MEPEeHN TOAKITFOYeHHBIX

HaJTM4YHUe
JIATYUKOB 0€3 JIOTIOHUTEIIbHBIX HACTPOEK).
ABTOMAaTHYECKOE OIpEeEICHHUE MOAKII0YeHHbBIX 10 USB K
KOMIIbIOTEPY, IUIAHIIETY JaTYNKOB U MYJIbTUAATYUKOB H HaI4Ine
0TOOpaKEHUE CTIMCKA MTOKIIOYCHHBIX JTaTYUKOB
®DyHKIIMOHAT BRIOOPA JATYUKOB I H3MEPEHUS — BO3MOYKHOCTh
CKPBITh TOJIKIIIOYCHHBIC JAaTYNKH, KOTOPHIC HE TPEOYIOTCS B pSKUME |HAJIHMUNE
W3MEpEHHUs
WuTepdeiic moaxmoueHus 1aTIUKOB 1o mpoTokoiry Bluetooth.
Conepxut (HyHKIIMOHAJ TIOMCKA JIOCTYITHBIX BKJIIFOUEHHBIX YCTPOMCTB,
0TOOpakeHUe CIIMCKA JOCTYITHBIX YCTPOUCTB, (DyHKIIMOHAT ATiTe

N - HATAYIH

MOJIKITIOYCHHUST HAMICHHBIX M JJOCTYITHBIX YCTPOKMCTB, OTOOpakeHUE
CITHCKA TIOAKTFOYEHHBIX YCTPOUCTB, (PYHKIIMOHAT OTKITFOUCHUS
MOJIKJIIOYCHHBIX K IPOrPaMMe YCTPOHCTR
DyHKIMOHAJ JETaIbHON HACTPONKHU JIaTUHKa: HaJInuue
1. HacTpoiika nepuoja onpoca HaJIM4YHUE
2. BBIOOD €OMHHUIT U3MEPEHUS HaJI4Ine
3. BO3MOYKHOCTb CKPBITHS IaTYMKA B PEKUME U3MEPEHUS HaJTM4YHUe
4. HacTpOlKa I[BeTa JJUHUK W TOJIIIUHBI JMHUN Ha rpaduke 1is

SEN LS
JaTYrKa
5. HaCTpO¥iKa IBETa U TONIIUHBI TOYEeK Ha TpadrKe I JaTduKa Ha4Imne
6. HACTPO¥Ka BUIMMOTO WHTEpBaIa H3MEPEHUN Ha TpaduKe s

HaJTMYHUe
JlaTYrKa
7. Iepexo/ B peKUM KaTHOPOBKH JTaTYHKA HaJIA4Yue
8. BBIOOp auama3oHa JaTdyuka HaJIUIHe
DyHKIIMOHAT 00X HACTPOCK: HaJTMYHUC




1. HacTpoiika npoaoKUTENbHOCTH YKCIIEPUMEHTA

HaJIM4ue

2. Hactpoiika Buna rpaduka mo yMOIYaHUIO (JTHHUS, JTMHUS C
TOYKaMH, TOIBKO TOUKH)

HAJIU4YUC

3. Hacrtpoiika Buma Taiimepa (CeKyHIoMep — 0TOOpaXkaeTcst KOJI-BO
CEKYHJl U MIJUTUCEKYH/I TIPOLIEAIINX C MOMEHTa 3aIyCKa H3MEPEHHIA;
Jackl — TaltMep oToOpaskaeTcs B popMaTe dIIEKTPOHHBIX YaCOB,
MOKa3bIBasi KOJMWYECTBO MUHYT HMPOLISAIINX C MOMEHTA 3aITycKa
skcriepuMenTa o popmaty: MM:CCy», tie MM — sTo MunyTHL, 2 CC
— CCKYH/IBL

HAJIU4IUC

4. Beibop 11BeToBOro oopMIiieHHs MporpaMmsl. J{ist mop30BaTens
JIOCTYIHBI [1BA peKuMa 0OPMIIEHHsI: CBETIIbIA M TEMHBIN

HaJIM4ue

DYHKIMOHAT CBSI3KU AATYUKOB. J[aTUNKK MOJKITIOYEHHBIE K CBSI3KE
JaTYUKOB 0TOOPaXKaroTcsi OJHOBPEMEHHO Ha oqHOM rpaduke. ['padux
CBSI3KH JATYMKOB UMeEET (DYHKIIMOHATI HACTPOUKH OTOOpaKEeHHsI
MUHUMAJIBHOTO U MaKCUMAJIBHOTO 3HAYEHHS

HaJIn4ue

Jist kaskoro AaTyuKa NpeayCMOTPEH CBOW TpaduK, B TOM YHCIE TS
IATYUKOB ITOAKJIFOYEHHBIX K CBA3KE JAaTYMKOB. O0eCIIeueHO
MIEPEKITIOYCHUE MEXKTY TpaprKaMy TATYUKOB B PEKUME PEATLHOTO
BpeMeHH, 06€3 MPUOCTAHOBKHU pabOTHI MPOTPAMMBI

HaJIM4ue

DyYHKIHOHA aBTOMATHYECKOT'0 TECTUPOBAHHS JTATYUKOB H
KaJIMOPOBKHU:

HaJIM4Hue

1. 3ammra GpyHKIMOHATA KaJTHOPOBKH MaposieM

HaJIM4ue

2. Be10op KouMuecTBa 3TAnoB M0 KOTOPBIM OYAET MPOU3BOIUTHCS
KaJIMOpOBKa

HAJIU4IUC

3. Brox 3HadeHU A1 KQXKIOTO dTara KaTHOPOBKH U CBEpPKa C
TEKYIIUMU ITOKA3aHUAMHU

HaJIM4ue

4. PacueTr HOBOT'O 3HaYEHHS 10 OKOHYAHHUN KaJTUOPOBKH H €ro
OTO6pa)KCHI/Ie JJ1d TIPUHATHA PEIICHUS IMOJIB30BATCIIEM O COXpaHCHUH,
OTMEHE BBE/ICHHBIX UM 3HAUCHUI

HAJIU4IUC

5. CoxpaHeHne pe3yabTaTOB KaTHOPOBKH ITOTH30BATENS

HAJIU4IUC

6. OyHKIIMOHAN cOpOca KAIMOPOBKU K 3aBOJCKUM HACTPOHKaM

HaJIM4ue

Pexxum cOopa nanHbIx. B pexrmMe cOopa JaHHBIX 00eCTIeYrBaeTCsL:
BO3MOXKHOCTh YIPaBJICHHUS JaTYUKOM, [IEPEChUIKA KOMaHIbl Ha CMEHY
pexuMa ero paboThl, JOCTYH K HU(POBOMY MEPEKIIOUATENI0
JUAana3oHoB JaTUMKa uepe3 naTepeiic mporpaMmsl, OTOOpakeHHE
rpaMKOB JaTYMKa U CBSI3KU JaTYUKOB B PEKUME PEAIbHOTO
BpPEMEHH, OTOOpakeHHEe TIOKa3aHUH AaTYNKA B PEKUME PEaIbHOTO
BPEMEHH.

HaJIM4ue

®dyHKIMOHANT 10 paboTe ¢ rpadukamu:

HaJIM4ue

1. Bo3MOXXHOCTH MepeMenmarh rpaguK 1Mo pa3indHbIM 0CSIM

HaJIM4ue

2. N3menste mMacmTab rpadrka 0JJHOBPEMEHHO 110 IBYM OCSIM

HaJIM4ue

3. U3mensaTs macmtad rpaduka 1mo 10001 0CH OTIAETHHO

HAJIU4IUEC

4. VI3MeHsITh pexuM oToOpaskeHus rpaduka (JMHUS, JTHHUS C TOYKOH,
TOJIBKO TOYKH)

HaJIM4ue

5. Copoc macmTaba rpaduka

HaJIM4ue




6. OToOpakeHre MapKepoB ISl TOUYEK 3HA4YEHH TpaduKa 1o AByM
0CsIM Ha KOTOpBIE HaBEAEH Kypcop

HaJIM4ue

7. YBennuenne Macmitada BEIOpaHHON KypcopoM o0acTu rpaduka

HAJIU4YUC

I'paduk natumka B pexxume cOopa JaHHBIX aBTOMAaTUYECKH BEIOUpAET
BUJIUMBI JIMATIa30H 110 OCH 3HAUCHHIA SIS OTOOPAKEHUS BCEX TOUYCK
rpaduka. Takxe npemrycMOoTpeH (PyHKIIMOHAT yCTAHOBICHHS
BUJIUMOTO JIMAIIa30Ha [0 OCH 3HAYCHHI BPYYHYIO U (DUKCAIIUU 3TOTO
Jana3zona (OTKJIFOYSHUE aBTOMATHYECKOTO ONPE/SNICHUsT BUIUMOTO
JIMarna3oHa)

HAJIU4IUC

B pexxume cOopa maHHBIX TOANEPKUBAET IMOAKIIIOUSHHIE U
OTKJIIOYUCHHE JATYNKOB («HA TOPSIYIO»), padoTa MporpaMMsl IpH
ITHUX JCUCTBUSAX HE NpepBaHa, He 3aBeplieHa. [Ipu oTkiroueHnn
JIaTYUKA MOJTyYEeHHBIC JAHHBIC COXPAHSIOTCS B MAMSTH POTPaMMBbI.
[TOBTOPHO MOAKITFOUEHHBIN TaTYMK aBTOMATHYECKU PACIIO3HACTCS U
NPOJIOJDKAET MePeiaBaTh JIAHHbIC, TPadUK MOBTOPHO MOJKIFOYECHHO
r0 JaTYUKA IPOJIOJIKEH C MOMEHTA pa3beIMHEHHUS

HAJIU4IUC

ABTOMaTHUYECKOE OIIpe/IeIecHue HANMEHOBAHUSI, SMHHUIL U TIPE/IETIOB
M3MEPEHHUS MOIKIFOUYCHHBIX TaTYMKOB; OTOOpaKeHUE TaliMepa
paboTHI IPOTPaMMBI B PEKHME PEaTbHOTO BPEMEHH OJHOBPEMEHHO C
MOKa3aHUSMH JaTYNKOB; BO3MOKHOCTh KPATKOCPOYHOH
MIPUOCTAHOBKY MPOTPaMMBI M MOCIIEAYIOIIee BO30OHOBICHUE PaOOThI
0e3 moTepy MOyYSHHBIX JJAHHBIX; MPOCMOTP JIaHHBIX Ha rpaduke 3a
BECh IIEPUOJ] U3MEPEHUIT; 0TOOpaKeHUE TaOJIHIIbI TOKA3aHUH B
nporpamme. Tabnuia moka3zaHui COMEPKUT BCE MOTYUCHHBIC JaHHBIC
€O BCexX aT4YMKOB. [1oydeHHbIC JaHHBIC COMOCTABIICHBI CO IIKAJIOH
BpemeHu. OToOpakeHre NaHHBIX B Ta0JIMIIE B 00PaTHOM MOPSIKE —
MIepBO CTPOKOI 0TOOpaxkaeTcs rmocjaefHee H3MEPEHHOE 3HaYCHUE,
MOCTIeTHEH — TIEPBOE U3MEPEHHOE 3HAYCHNUE; BBITPY3KY TAOJIHIIBI C
MONyYeHHBIMH JaHHBIME B (popMat TabmudHoro penakropa (*.xls).

HaJIM4ue

Beirpyska B TaOJIMYHBINA PEAAKTOP OCYIICCTBIISICTCS B TIOPSIKE
MIPOBOJIUMBIX U3MEPEHUIL: IEPBOM CTPOKOM BBITPYKEHO IIEPBOE
M3MEpEHHOE 3HaYeHHUE, MOCIICAHEN CTPOKOW — MOCieIHee H3MEPEHHOe
3HAUEHNE; COXPAHEHHE MOMYYEHHBIX JAHHBIX BO BHYTPEHHIO MaMATh
JIaTYMKA B aBTOMATHYECKOM PEXHUME; CINTHIBAHIE COXPAHEHHBIX
3HaYEHHUH U3 MaMATH JaT4rKa. JlaHHbIE UCIIONB3YIOTCA I BEITPY3KH
B (popmaT TaOIUIHOTO TIpoIIeccopa, MPOAOIKSHISI H3MEPCHHHA

HaJIM4ue

DyHKIMOHAJ M0JTyaBTOMAaTHYECKON KaTHOPOBKH IMOKA3aHUH
JIATYUKOB B pexxuMe cOopa naHHbIX. [lomyaBTromarnyeckas
KaJIMOpOBKa MOAPa3yMeBaeT COPOC 3HAYCHUIN K HYJICBBIM MOKAa3aHHUIM
C COXpaHEHHEM U OTOOPaKECHUEM TI0JTh30BATEII0 KOPPETHUPYIOIIETO
3HAYCHUSI.

HAJIU4IUEC

Kon-Bo OJJTHOBPEMEHHO OIIpalllMBA€MbIX TaTYUKOB, IIT
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OyHKIMOHAT 00HOBJIEHUS BHYTPEHHEN IpOrpaMMbl OECTIPOBOIHBIX
JATYUKOB U MYJbTHIATUYUKOB «a10 Bo3Iyxy» MeTonoM OTA (over-the-
air). [1pu momkirouennyn no nporokoiny Bluetooth aBTomaTiueckn
OTIPEJIETISIOTCS YCTPOUCTBA Hy X atomuecs B o0HoBiIeHun. [Ipomecc
OOHOBJICHUSI TPOMCXOANT B aBTOMATHUECKOM PEXUME U
0T00paxaercs B IPOrpaMMHOM 00ECIIEYEHUH B PEXUME PEAIbHOTO
BPEMEHH.

HaJIM4ue

OyHKIMOHANT ¢ MH(OpMAaLKe 0 BEpCHH MPOrPaMMHOT0 00eCIeYeHHSI:

HaJIM4ue

1. Orobpakenue HoMepa Tekyiei Bepcuu 110

HAJIU4IUC

2. ®dyHknuoHan npoepku ooHoBeHUs [10 B BUIe KHOIIKA

HaJIM4ue




3. Knomka oTkpbITHA AOKyMeHTau U B popmate HTML HaJau4ue
4. Undopmanust 0 KOHTaKTax i 0OpalieHus B TEXHHYECKYIO
HaJI4Ine
MOIACPIKKY
CnpaBouHoO-
JlonoTHUTEIbLHbIE MATEPHAJIBI B KOMILJIEKTE METONYECKre
MaTepHabl
ornucanne paboT KOTOpbIE MOKHO TIPOBECTH C MCIIOIb30BaHI\eM
. HaJlM4ue
nuQpoBoii JabopaTopun
KOJI-BO pa0oT IO SKOJOTHH, IIT. 20
CocTaB Kax10ii 1a00paTOPHOM pabOThI:
TEOPETHUYECKHUE CBEICHUS HaJIM4Yue
moapoOHEIH crieHapuii TIpu padoTe ¢ I poBoi TabopaTtopuei HaJIU9He
MOCJIEIOBATEIbHBIN AJITOPUTM IO 00pabOTKE MOTYUESHHBIX JTaHHBIX HaJIn4ue
NepeueHb KOHTPOJIBHBIX BOMPOCOB ISl 3aKPEIICHUsI TOTYIEHHBIX
. HaJIM4Ine
3HAHUN
MEYaTHBIA BUJI B [IBETHOM UCIIOJTHEHUH HaIlM4ue
Akceccyapbl:
Ka6ens USB
1. JlonoaHUTENbHBIE MAaTEpUAIbl B KOMIUIEKTE: .
COEMHHUTEITHHBIN
KOJI-BO, IIIT. 2
JUIMHA, CM 180

2. HOHOJ’IHI/ITCHBHBIG MarTcpuajibl B KOMIUICKTC

3apsimHOE YCTPOHCTBO C
kabenem miniUSB

3. I[OHOHHI/ITCJ'H)HLIC MaTcpuajibl B KOMIUICKTC

USB Apantep
Bluetooth 4.1 Low
Energy

Agantep MeeT BCTPOCHHBIN CBETOIUOIHBIN HHIUKATOP, KOTOPBIHA

HaJIM4YHe
3aropaercsi BO BpeMsi paboThl agantepa
4. USB (e HakomuTeNb ¢ 3aMCaHHBIM IPOrPaMMHBIM

. HaJIM4IHe
obecrnieueHreM IUQPPOBOH JTabopaTopun
5. CrepkeHb JUIsl 3aKpEIICHUS B IITATHBE HaJIM4Ke
KOJI-BO, IIIT. 1
JUaMeTp, MM 6
JITHHA, MM 100




6. I[OHOHHI/ITGHLHLIC MaTcpuajibl B KOMIUICKTC

YmakoBka

7. IlacnopTta uIst MyTTHAATYNKA ¥ OTACITBHBIX JATINKOB

HAJIU4YUC

8. JlonoTHUTENbHBIE MATEPHUAIIBI B KOMILIEKTE

PykoBonctBo no

AKCIUTyaTaluu
JonosHuTeIbHBbIE MaTEPHUAJIbI:

Hanuuue pyccKos3pIMHOrO caiiTa moaaep KKy Ha
Buneoponuku Ha caiite IpOU3BOAUTENSA Hajn4yue
[IpenmeTHast 00aacTh dusnosorus
Tun monbp3oBaTens OO0yyvaromuiics

Tun nepegaym nokazaHui JaTuyuKa

[IpsiMoe noaxitoueHue
K YCTPOWCTBY

BecnipoBogHoii
Tun naTunka

MYJIbTHIATIHK
JuctaHinoHHBIN cOOp TaHHBIX Ha
B03MOXHOCTH OIHOBPEMEHHO TTOJTy4aTh CUTHAJIBI C HECKOIBKHIX

HaIlMaue
JATYUKOB, BCTPOCHHBIX B KOPITYC OECIPOBOAHOIO MYJIBTHIATINKA
Bcerpoennstit konTposiep Bluetooth mognepsxuBaer padboTy ¢
KOMITAaKTHBIMH LU(POBBIMH JaTYUKaMU, KOTOPBIE MIEpefaloT JaHHbIe |HaJIW4Ke
o muHaMm QSPI, SPI, 2-wire, 12C, PDM, QDEC
INepenava nanubIX Mo npotokony Bluetooth uepes BcTpoeHHyto B
YCTPOMCTBO KEPAMUUECKYIO aHTEHHY, 0€3 HCIIONb30BaHHU 51 ChbEMHBIX,

HaJIM4YHe
HAKJIaTHBIX ¥ BEIHOCHBIX MPUEMHHUKOB M EPEAATINKOB CHI'HANA
(aHTeHH)
JlansHOCTB Mepeayn curHaia oT MyJIbTHIATYMKA 10 KOMITBIOTEpa, 18
HOYTOYKa M TUTAHIIETa B IIPSIMON BHIMMOCTH, M
[Toxneprkka OOHOBIIEHNS BHYTPEHHEH POrpaMMBbl MyJIbTHIaTINKA
«110 BO3yXy» (0e3 mojkitoUueHus kabels) ¢ momoribio merona OTA HATHIe
(over-the-air) yepe3 mporpammHoe obecriedeHre coopa u 00padboTKu
JTAHHBIX
be3omacHoCTh nepenaun AaHHBIX 00ECTIeUnBACTCSl BCTPOSHHBIM B
KOHTPOJIJIEP KPUNTOrpahuIecKuM YCKOPUTENEM € TIOIIEPKKOMN HaJIM4IHe
anropurMma mudposanus 128 6ur AES
XapakTepUCTHKU MYJIbTHUIATIHKA:
paspsimHOoCcTh BeTpoeHHo# AL, Out 12

WnTtepdeiic moakaroueHus

Bluetooth low energy
(BLE)

Bepcus Bluetooth low energy (BLE) 4.1
BCTpOEHHAs MamaTh o0beMoM, KOaiT 2
eMKOCTh OaTapeu, A*q 0,4




HOMHUHAJbHOE HampsbkeHue Oatapen, B 3,7

KOHTpOJIIEp 3apsiaa Oarapen HaJIM4IHe

Crarychl THIUKAaTOPOB OECTIPOBOAHOTO MYJIbTHAATYHKA!

TOTOBHOCTH K CONPSXKCHUIO MYJIBTUAATUNUKA, HaJIM4ue

YCIICIIHOC COIPAKECHUE MYJIbTHAATUUKA C PErUCTPATOPOM JaHHBIX Ha

HaJlM4ue
KOTOPOM YCTaHOBJICHA IporpamMma cbopa u 00pabOTKH TaHHBIX;
paboTra MyIbTHIATIMKA B pEeKUMeE cOOpa U Mepeiayn JaHHbBIX; HaIlM9ue
paboTa MylIbTHIATYMKA B PEKUME JIOTUPOBAHUS (3aMUCh H3MEPIEMBIX
JTAHHBIX BO BHYTPEHHIOIO MaMSTh MYJIbTAIATINKA, IS S
HATAYIH
MOCJIEAYIONIEro MOMY4YeHHs 3THX JJAHHBIX B Iporpamme cbopa u
00pabOTKH TaHHBIX);
HU3KHH 3apsij] aKKyMyJIsiTopa MyJIbTHAATINKA. HaI4Imne
I"aGaputHsie pa3mepsl KOpITyca 6ECTIPOBOAHOTO MYJIbTHAATYHKA!
JuHa, MM 89
upuna, MM 63
BricoTa, Mm 27
Pa3pem i1 MOIKITFOUEeHUS 3apsTHOTO YCTPOHUCTBA miniUSB (tum B)

Omnucanue BCTPOCHHBIX JATUMUKOB:

JaTunk apTepuaibHOro
JlaBJICHUS

Tun naTuuka

B xoMImiekT qaTauka BXOIUT CIICITUATbHAS MaH)KETa C YTATHBAIOIINM
MEXaHU3MOM, TPyIlla TOHOMETpHYeCcKas ¥ TPYOKa JIJIsl TIOAKITFOUEHUS K|HaJuune
JIATYHAKY

B nporpaMmMHOM 00ecTieueHnH ONIPEAeNseTcs: CHCTOINYECKOE,

HaJIn4yue

JIMACTONIMYECKOE IaBJIEHHE U IYJIbC UCCIIEAYEMOT0

JInana3oH u3MepeHus, MM pT. CT. 0...250

Pasperiienue qaTdarka, MM pT. CT. 0,1

Tun gaTynka Jatuuk mynbca

HenpepsIBHO ompeaessieT 4acToTy cepAeUHOro puTMa. JJaTuuk umeer ATie
HaJIM4U

BBIHOCHYIO KJIMIICY, O/IEBAEMYIO Ha MaJlel] HCCIIETyeMOro.

UK ¢oro- 1 cBETOANOBI, PACTIONIOKEHHBIC HA OJTHOM OCH,

NPOXOJsIel Yepe3 TPeThio (allaHry Hajabla BCTPOCHBI B KOPITYC Halnu4yue

KJIMIICHI

Jlnana3zoH u3MepeHus myabca, yI/MUH 25...250

Paspemenue natumka, ya/MuH 1




III/IaMeTp padbeMa-IITCKEpa A1 MOAKIIIOUCHHNSA KIIUIIChBI, MM

3,5

HaTumk
Tun naTunka 1
TeMIepaTyphl TeJa
Huanazon uzmepenus, °C +25 ... +50
Paspemienue natuuka, °C 0,1
BBIHOCHO! TepMeTHYHBIN TEMIIEpaTypHBIN 30H]] U3 HEPHKABEIOILEH 1
HaJlM4ue
CTaJl ¢ XpOMHUPOBAHHBIM ITOKPBITHEM
JlmMHa MeTaJUTMYECKON YacTh 30H/1a, MM 100
[uamerp 30H7a, MM 5
Juamerp pazpema-1rekepa, MM 3,5
Koaddunuent rennonpoBognoctu Tepmonactsl, Br/(M*K) 4
JlaT4nK 4acTOTHI ABIXaHUS HaJlM4ue 1
JbIXaTeNIbHasi TPYOKa CO BCTPOSHHBIM B HEH YyBCTBUTEIBHBIM
HaJIM4Ke 1
3IIEMEHTOM
10 10
Jwnamna3on u3MepeHusi, MUKIOB/MIH 0...100
Pazpemenue, nukna/MuH 0,5
[uamMerp npIxaTenabHOM TPyOKH, MM 12
Tun gaTunka Jatunk yckopeHus 1
Junana3oH gaTymka akcenepomerp, g +8...-8
Paspemrenue, g 0,004
W3mepsieT yckopeHHe ABIKYIIUXCS 0OBEKTOB MO 3-M 0CAM
HaIlM9ue
KOOpJIUHAT
OTtnesbHbIe JaTYHKH:
JlaTuuk -
Tun naTuuka 1
aIeKTpoKapauorpad
Jatuamk cootBercTByeT Kitaccy ycrpoiicts USB HID, npu
MOJKIIIOYEHNH He TpeOyeT COo31aHusl U MHCTAIUISLINY CIIeHUAIbHBIX
HaJlM4ue

JIpaifBepoB B oreparroHHbl X cucreMax Windows, OSx, Android u
Linux




I"abGaputHbie pa3Mepbl KopITyca:

JnmuHa, MM 55

upuHa, MM 35

BricoTa, MM 20

PasbeM 11 MOAKITIOUEHUS TaTYrKa USB (tun B)
Jnana3oH BXOAHOro HampsiHkeHus, MB -300 ... +300
Tok notpednenus, MKA 180
KonnuecTBO 0JHOPa30BhIX HATEIBHBIX 3JIEKTPOOB, IIIT. 100
Huamerp pazbema-mrekepa, MM 3,5

Tun naTunka

JlaTyuk KUCTEBOM
CHJIBI

Jatuamk cooTBercTByeT Kitaccy ycrpoiicts USB HID, npu
MOJIKITIOYCHUHN HE TPeOyeT CO3/IaHUs M MHCTAILISINH CIICIIHATBHBIX

. . . HaJTM4YHUe
IpaiiBepoB B onepannoHHBI X cucremax Windows, OSx, Android u
Linux
I"aGaputHbie pa3Mepsl KOpITyca:
JnmuHa, MM 71
upuHa, MM 50
BricoTa, MM 28
Pa3beM 1Sl MOAKITIOUEHNS TaTYrKa USB (tun B)
N3mepsier cxumaroliee yCuiue, Co3aBaéMoe KUCThIO PYKH HaJTMYUC
Hwnanazon uzmepenus, H 0...50
Paspernenue natanka, H 0,02
aTYUK
Tun gaTunka A
OCBelIeHHOCTH
Hatunk cootBeTcTByeT Kitaccy yerpoicts USB HID, mpu
MOJIKJIIOYCHHUH HE TPeOyeT CO3aHusl M MHCTAILUISLMU CICIUATbHBIX
HaJIM4YHue

JpaiiBepoB B ornepaioHHsl X cucremax Windows, OSx, Android u
Linux

I'aGaputHbie pa3Mepsl KOPITyca:




Hudposasn
Jadoparopusi mo

¢uzuosorun

JnvuHa, MM

55

[upuna, MM 35
Bricora, MM 20
N3mepsier ypoBeHb OCBEIIEHHOCTH U 00JIaaeT CIIEKTPaTbHON
YYBCTBUTEILHOCTBIO OJIN3KOM K YYBCTBUTEIBHOCTH YEJIOBEYECKOTO  |HAIWYKE
riiasza
aIalTUBHBIN JJorapru(@MUYECKUI aHATIOTO-IIM(POBOI
npeoOpazoBareb, aBTOMATUIECKH MEPEKII0YAIOINI HaIlM9ue
YYBCTBHUTEIHHOCTH B 3aBUCHMOCTH OT TEKYIIEi OCBEIIEHHOCTH
3alUTa OT MHPPAKPACHBIX H3ITyYEHUH C TIOMOIIBIO CBETOBOTO
(UIbTpa, YCTAHOBIIEHHBIM Ha KOPITYCEe YYBCTBUTEIHFHOTO AIEMEHTAa  |HAIM4He
JIATYUKA
N3mepenne ocBEIIEHHOCTH B AMAIa30He, JIK 0 ... 180000
[Iporpammuoe
JlonoTHUTE/ILHbIE MATEPHAJIbI B KOMILJIEKTE
obecrieueHne
HocrymHo s oneparnoHHbix cuctem: Windows, OSx, Android u
. HaJI4Yue
Linux
OYHKIIMOHUPOBAHUE HA PYCCKOM SI3bIKE HaJl4ue
OyHKIMOHAT OBICTPOTO 3aIycKa (3aIyCK U3MEPEHHUH MOJKITIOUEHHBIX
HaI4Imne
JIATINKOB O€3 JOITOTHATEIHHBIX HACTPOEK).
ABTOMaTHUYECKOE Onpe/esieHne moakaoueHHbIX 1o USB k
KOMIIBIOTEPY, TUTAHIIETY JaTINKOB M MYJIbTHAATYUKOB H HaJl4ue
0TOOpaXEHUE CIHMCKA MOAKIIOYSHHBIX TATYUKOB
DyHKIMOHAT BRIOOPA JATINKOB IS U3MEPEHUST — BO3MOXKHOCTh
CKPBITh MMOJIKJIIOYEHHBIE JJATYHKH, KOTOPbIE HE TPEOYIOTCS B PEKUME |HAINYKE
M3MEpEHHUS
WnTepdetic moaxiroueHus 1aTIUKOB 0 ipoTokory Bluetooth.
Conepxut GyHKIIOHAT ITOMCKA JOCTYIHBIX BKIIFOYCHHBIX YCTPOUCTB,
0TOOpaXEHUE CIMCKA JOCTYIHBIX YCTPOUCTB, (DYHKIIOHAT
N s HaJIM4YHue
MOJIKITIOYEHNST HAlIEHHBIX W JJOCTYITHBIX YCTPOMCTB, OTOOpakeHne
CIHCKA NOAKIIOYEHHBIX YCTPOMCTB, PYHKIIMOHAT OTKIIOUCHHS
MOJIKITIOYCHHBIX K TPOTpaMMe YCTPOHCTB
DYHKIIMOHAJ IE€TaJIbHOM HACTPOUKH TaTYUKA: HaJIM4une
1. HacTpoiika meproja onpoca HaIlMaue




2. BBIOOp €OMHUL U3MEPEHUSI HaJTM4YHUe
3. BO3MOYKHOCTB CKPBITHS TaTYMKA B PEKIME U3MEPEHUS HaJI4Ine
4. HacTpoliKa I[BETa TMHUH U TONIIUHBI JIMHAU Ha Tpaduke mis

HaJIM4ue
JaT4ynKa
5. HACTpO¥iKa IBETa U TOJNIIUHBI TOYCK HA rpaduKe I JaTdnKa SEN LS
6. HacTpoiiKa BUAMMOTO UHTEpBajla W3MepeHnid Ha rpaduke s

HaJI4Imne
JaTIAKa
7. Iepexo/1 B p&KUM KaTHOPOBKH JIaTUHKA HaJIu4ne
8. BEIOOp Mama3oHa 1aTynKa HaJIA4Yue
DYHKIIMOHAT 00X HACTPOEK: HaJIn4ue
1. Hactpoiika npoJomKUTENbHOCTH SKCIIEpUMEHTa HaJlM4ue
2. Hactpoiika Buna rpaduka o yMOI4aHUIO (JHMHUS, THHUS C

HaJI4Ine
TOYKAMH, TOJTHKO TOUKH)
3. Hacrpoiika Buma Taiimepa (CeKyHIoMep — 0TOOpaXkaeTcst KOJI-BO
CEKYHJl U MIJUTUCEKYH/I TMPOIIEAIINX C MOMEHTa 3aIlyCKa U3MEPEHHIA;
Jackl — TaliMep oToOpaskaeTcs B popMaTe dIICKTPOHHBIX YacOB, ATie

HATAYIH
MOKa3bIBasi KOJMWYECTBO MUHYT HPOLISAIINX C MOMEHTA 3aITycKa
sKkcriepuMenTa mo popmary: «MM:CC», tie MM — sTo MuHyTHI, @ CC
— CEKYHJBI.
4. Bri6op 1BeToBoro oopmiieHus mporpammel. Jliis monb3oBatess a .

. . HaJIu4u
JTOCTYIIHBI JIBa PeXUMa 0(OPMIICHHS: CBETIBIH M TEMHBIN
DyHKIMOHAJ CBSI3KU JATYMKOB. J[aTUWKU MOAKIIOUEHHBIE K CBS3KE
JaTYUKOB 0TOOPaXKaroTCsl OAHOBPEMEHHO Ha oqHOM rpaduke. ['padux
N HaJIA4Yue

CBSI3KH JaTYMKOB UMeEET (DYHKIIMOHATI HACTPOUKH OTOOpaKEeHUsI
MHUHAMAJIBHOT'O ¥ MaKCUMAaJIbHOTO 3HAUCHHS
Jis kaX0ro AaT4rKa IperycMOTPEH CBOH rpad K, B TOM YHCIE AT
JIATYUKOB ITOAKJIFOYEHHBIX K CBsA3Ke HaTYMKOB. O0ECIIeueHO

HaJIM4Yue
NEePEKITIOYeHNE MEXIY rpaukaMiu JaTYUKOB B PEXKHUME PEaIbHOTO
BpeMeHH, 0€3 MPUOCTAHOBKH pabOTHI MPOrPAMMEBI
DYHKIIMOHAT aBTOMATHYECKOTO TECTHPOBAHMUS JATYUKOB H

HaJIM4ue
KaJIMOPOBKHU:
1. 3ammra GyHKIHOHATA KaTHOPOBKH MapoyieM HaJlM4ue
2. Be10op KonMM4ecTBa 3TAOB 1O KOTOPHIM OYAET NPOU3BOIUTHCS

HaI4Imne
KaJIMOpOBKa
3. BBox 3HaueHwMIt TSI K&KIOTO ATara KaTuOpPOBKH U CBEPKA C

HaJIM4ue
TCKYIIUMHU MMOKa3aHUAMU
4. PacueTr HOBOT'O 3HaYEHHS 10 OKOHYAHHUU KaJTHOPOBKH H €ro
OTO6pa)KCHI/IC JUIA TIPUHATHA PEIICHUS I10JIb30BaTEIEM O COXPAaHCHUH, |HATTUYUEC
OTMEHE BBEICHHBIX MM 3HAUCHH
5. CoxpaHeHne pe3ylbTaTOB KaTHOPOBKH OIH30BATEIS HaJI4Imne
6. OyHKIIMOHAN cOpoca KAIMOPOBKU K 3aBOJACKUM HACTPOHKaM HaJTM4YHUe




Pexxum cOopa maHHBIX. B pexxume coopa TaHHBIX 00eCTIeYnBaCTCS:
BO3MOXKHOCTB YIpaBJICHHUS JaTYMKOM, [IEPEChUIKa KOMaHAbl Ha CMEHY
pexknMa ero paboThl, TOCTYN K MH(YPOBOMY HEPEKITFOUATEITIO
JIMana3oHoB JIaTUMKa uepe3 uHTepdeiic mporpaMmsl, OTOOpaKeHHE
rpaMKOB JaTYHKA U CBSI3KHU TATUUKOB B PEKHUME PEATbHOTO
BpPEMEHH, OTOOpaKEHHE TIOKA3aHUH JaTYMKA B PEXKUME PEaTbHOTO
BPEMEHH.

HaJIM4ue

OyHKIMOHAT 0 paboTe ¢ rpadukaMu:

HaJIM4ue

1. Bo3aMoXXHOCTB TIepeMemats rpaduk Mo pa3IndHbIM OCSIM

HAJIU4IUC

2. Nzmensth MacmTab rpadurka oJJHOBPEMEHHO TI0 IBYM OCSIM

HaJIM4ue

3. U3mensatrs macmtad rpaduka mno ao00i ocu OTAEIBHO

HaJIM4ue

4. V3meHsTh pexxuM oToOpaskeHus rpaduka (JMHHS, JTMHUS C TOYKOH,
TOJBKO TOYKHU)

HAJIU4IUEC

5. Copoc macmTaba rpaduka

HaJIM4ue

6. OToOpaskeHHe MapKepoB JIsl TOUYEK 3HAYEeHH TpaduKa Mo AByM
0CSIM Ha KOTOpBIE HaBeIECH Kypcop

HaJIM4ue

7. YBenuuenne Maciitaba BEIOpaHHOH KypcopoM obiactu rpaduka

HaJIM4Hue

I'paduk natumka B pexxume cOopa TaHHBIX aBTOMAaTUYECK M BEIOUpaeT
BUJIUMBIi IMAIIa30H 110 OCH 3HAYEHHH [Tl OTOOPaKEHHS BCEX TOUYEK
rpaduka. Taxxe npeaycMoTpeH (PyHKIIMOHAN YCTAaHOBJICHUS
BUAMMOTO

HAJIU4IUEC

B pexuMe cOopa JaHHBIX MOJAEPKUBACT TOAKIIOYCHUE U
OTKJIIOUEHHE AATYUKOB («Ha ropsiuyio»), padoTa mporpaMmbl IpH
ITUX JEUCTBUAX HE NPEpBaHa, He 3aBeplueHa. [Ipu oTkiroueHnn
JIaTYUKA [TOJIyYCHHBIE JJAHHBIE COXPAHAIOTCS B IIAMSATH IIPOrPAMMBI.
ITOoBTOpHO MOAKIIIOUEHHBIA JaTYMK aBTOMAaTUYECKH PACIIO3HAETCS U
MPOJOJDKAET MepeaBaTh JaHHbIE, TpaduK MOBTOPHO MOAKIIOYEHHOTO
JIATYHKA ITPOJOKEH C MOMEHTA Pa3beIUHEHUS

HaJIM4ue

ABTOMaTHUYECKOE ONpe/e/icHe HAMMEHOBAHUsI, €IWHUIL U TIPEEIOB
W3MEpPEHHUs TIOAKIIIOYCHHBIX JJATYHMKOB; OTOOpaXKeHHEe TaiMepa
paboThI MPOrpaMMBbI B PEKUME PEaIbHOTO BPEMEHH OJJHOBPEMEHH C
MOKa3aHUSIMH JaTYUKOB; BO3MOKHOCTh KPATKOCPOUHOMH
MPUOCTAHOBKH MPOTrPaMMBbI U TIOCIIeytoliee BO30OHOBICHUE PabOThI
0e3 moTepu MOJyYEHHBIX JaHHBIX; MPOCMOTP JaHHBIX Ha rpaduke 3a
BECh IIEPUOJ] U3MEPEHHIT; 0TOOpaKeHUE TaOIMIIbI [IOKA3aHUN B
nporpamme. Tabnuia moka3saHui CONEPKUT BCE MOTyUICHHbIC JaHHbIE
€O Bcex JIaT4YnKOB. [TonmydeHHbIe JaHHBIC COMMOCTABIICHBI CO KA
BpemeHu. OTOOpakeHUE TaHHBIX B TA0JIMIIC B 00PATHOM MOPSIIIKE —
MIEPBOI CTPOKOM 0TOOpaxkaeTcs mocaeJHee U3MEPEHHOE 3HAYCHUE,
MOCJIEHEH — epBOe N3MEPEHHOE 3HAUEHHE; BBITPY3KY TaOJIHUIBI C
MOJTyYEHHBIMU aHHBIMU B (popMat Tabnu4yHOro penakropa (*.xls).

HAJIU4IUC

Beirpyska B TaOJIMUHBINA PEAAKTOP OCYIICCTBIISIECTCS B TIOPSAIKE
MIPOBOAUMBIX U3MEPEHUI: IEPBOI CTPOKOM BRITPYKEHO NEPBOE
M3MEPEHHOE 3HaYeHUE, MOCIIeAHEN CTPOKON — MocieIHee U3MEPEHHOE
3HAaYCHHUE; COXPAHCHUE MOITYUYEHHBIX JaHHBIX BO BHYTPEHHIOIO MTaMSITh
JaTyrKa B aBTOMAaTUYECKOM PEKUME; CHUTBIBAHUEC COXPAaHCHHBIX
3HAYCHUH U3 MaMATH JaT4uKa. JJaHHbIC UCTIONB3YIOTCS IS BHITPY3KU
B popmaT TabIWIHOTO TIpoIIeccopa, MPOAOIIKECHISI H3MEPECHHMA

HAJIU4IUC

DYHKIIMOHAT MOJTyaBTOMATHYECKON KaTHOPOBKH ITOKA3aHUH
JATYUKOB B pexkuMe cOopa naHHbIX. [lomyaBTroMaTndeckas
KaJHOpOBKa MOJIPa3yMeBaeT cOpOC 3HaUCHUH K HyJICBBIM ITOKa3aHUAM
C COXpaHEHHEM U 0TOOpPaKEHUEM HOJIb30BATEII0 KOPPEIUPYIOIIETo
3HAYCHMSL.

HaJIM4ue

Kon-Bo OJHOBPEMCHHO ONpPAalIMBACMbIX NATYUKOB, IIT

20




OyHKIMOHAT 0OHOBIICHHS BHYTPEHHEH MPOTrpaMMbl OECIIPOBOIHBIX
JATYUKOB U MYJbTHIATUYUKOB «a10 Bo31yxy» MeTonoM OTA (over-the-
air). [Ipu momkiouennyn no nporokony Bluetooth aBTomaTiueckn

OTIPEIETISIOTCS YCTPOMCTBA Hy X aatouecs B o0HoBleHun. [Ipomecc |Hannune
OOHOBJICHHSI TPOMCXONUT B @aBTOMATHUCCKOM PEXKUME U
0TOOpa)kaeTcsi B IPOrPpaMMHOM OOECIICUCHUH B PEKUME PEaTIbHOTO
BPEMEHH.
OyHKIMOHAN ¢ MH(QOpMAaLKeH 0 BEPCUH ITPOrPaMMHOT0 00ECTICUCHUSI: | HATNIHE
1. Otobpaxkenue HoMepa Tekymei Bepcuu 110 HaI4Ine
2. OyHK1MoHAN poBepku oOHoBNeHNUs [10 B BHjie KHONIKK HaJIn4ue
3. Knonka oTkpbITHS AOKyMeHTau U B popmate HTML HaJau4ue
4. Undopmanust 0 KOHTAKTax i 0OpalieHus B TEXHUYECKYIO
HaJlM4ue
TOJIJICPKKY
CnpaBoyHo-
JlonoTHUTEILHbIE MATEPHAJIBI B KOMILJIEKTE METOINYECKHUE 1
MaTepUaIbl
onucanue paboT KOTOPbIE MOKHO IIPOBECTH € MCIIOIB30BAHUEM
. HaITUYue
1 poBoH JabopaTopun
KOJI-BO paboT 1o (PU3N0JIO0THH, LIT. 20 20
CocraB Kax/J10l J1aOOpaTOPHOU PadOTHI:
TEOPETUUECKHE CBEICHHUS HaJTUYne
moapoOHEIH crieHapuit ipu padoTe ¢ I poBoii TadbopaTopueit HaJIU9ue
MOCIIEAOBATEIbHBIA AJITOPUTM 10 00pabOTKE MOMYUCHHBIX JAHHBIX  |HAIWYKE
MepeueHb KOHTPOJIBHBIX BOMPOCOB JJIsl 3aKPETIICHUSI TOTYYECHHBIX
. HaJlMaue
3HaHUHU
MIEYaTHBIH BU B IBETHOM HCIIOJHEHUH HaJl4ue 1
Akceccyapbl:
Ka6ens USB
1. I[OHOHHI/ITCJ'H)HI)IG MaTcpuajibl B KOMIUICKTC! o
COCIMHUTENbHBIN
KOJI-BO, IIIT. 2 2
IUIMHA, CM 180
3apsiiHOE YCTPOHCTBO C
2. JIOMIOJTHUTENBHBIC MATEPUANTBI B KOMITJICKTE .. 1
kabenem miniUSB
USB Apanrep
3. JlonoTHUTENhHBIE MATEPHAIBI B KOMILIEKTE Bluetooth 4.1 Low 1

Energy

AnanTep UMeeT BCTPOEHHBIN CBETOIMOIHBIA HHANKATOP, KOTOPBII
3aropaercs BO BpeMs paboThI afanTepa

HAIIU4IUC




4. USB (e HakomuTeNh ¢ 3aMMCaHHBIM POTPAMMHBIM

obecrnieueHHEM ITUPPOBOI JTabopaTOpPHH HAJIHe
5. CreprkeHb IS 3aKPETUICHHS B IITATHBE HaJu4ue
KOJI-BO, IIT. 1
JIUaMeTp, MM 6

IUIMHA, MM 100

6. JlomonHUTENBHBIC MATEPUATBI B KOMITJICKTE YnakoBka
7. ITacnopTta nst MyJabTUIATYUKA U OTACIbHBIX JATYUKOB HaJIu4ue

8. JlonoTHUTEIbHBIE MATEPHAIIBI B KOMILIEKTE

PykoBonctBo o

JKCIUTyaTaluA
JlonoJIHUTeIbHBIE MaTepPHAJIbI:

Hanuuue pyccKos3pIMHOrO caiiTa moaaep KKy Ha
Buneoponuku Ha caiite IpOU3BOAUTENSA HaJIn4ue

KpEeIJIeHHUs ¥ IPOBOJA,

IPOrpaMMHUPYEMBbII
Kommiekramms: KOHTPOJIJIEP
YIIpaBICHUS
BBOJI/BBIBOJI
PoGororexnnueckuii Habop MpegHa3HAa4YeH AJISl U3YYEHHSI OCHOB
POOOTOTEXHHKH, JICTAICH, Y37I0B U MEXaHU3MOB, HEOOXOIUMBIX /Ul |Haau4ue
co3/1aHHs POOOTOTEXHUUECKUX YCTPOUCTB
Hab6op mpencrapisier co60i KOMIUIEKT CTPYKTYPHBIX 2JICMEHTOB, S
COCIMHUTENBHBIX 3JIEMEHTOB U HJICKTPOTEXHUYECKIX KOMIIOHEHTOB
Habop no3Bossier mpoBOANTE 3KCIIEPUMEHTHI IO IIpeaMeTy (usuka,
COo3/1aBaTh U POrPaMMHPOBATH COOMpaEMbIe MOJIEIH, U3
KOMITOHEHTOB, BXOZSIILIUX B €T0 COCTAB, pad0vYHe MOAETH MOOUIIBHBIX
U CTaI[IOHAPHBIX POOOTOTEXHUYECKUX YCTPOUCTB C HaTe
ABTOMAaTH3MPOBAHHBIM YIIPABJICHUEM, B TOM YHCJIE Ha KOIECHOM U
T'YCEHUYHOM XOJTy, a TAK)Ke KOHCTPYKIIMI, OCHOBaHHBIX Ha
WCIIOJIb30BAHUH PA3IMYHBIX BUIOB Ilepeaad (B TOM YHCIIe YEPBIUHBIX
1 3yO4aThIX) a Tak)Ke PhIIaroB
B03MOXHOCTB IPaKTHYECKOTO U3YUEHHUSI TEXHOJIOT M HHTEPHETA
BeIlell 1 OCHOB MCKYCCTBEHHOI'0 MHTEJUIEKTa. C MOMOIIBIO
o e T HaJlM4ue
BCTPOEHHBIX OecrpoBOAHBIX ceTeBbiX pemenuit (Wi-Fi u Bluetooth) n
BO3MOKHOCTH MHTETPAIUH ¢ OecraTHpIM o0agabM 110
B03MOXHOCTE 00bEIMHEHNS] HECKOJBKUX pOOOTOB, COOpAaHHBIX U3 S

NOAOOHBIX HAOOPOB, B IPYIIIBI C CETEBBIM B3aUMOJCHCTBUEM




OmnuuoHaIbHAsT BO3MOKHOCTh PACHIUPEHUS TOTIOTHUTEIEHBIMU
KOMIOHEHTaMH (HE BXOISAIINMHU B CTAHIAPTHYIO KOMIUIEKTAIINIO),

HaJlM4ue
MO3BOJISIIONIMMH M3Y4aTh TEXHUYECKOE 3PEHHE U MPOMBIIIJICHHYIO
pOOOTOTEXHUKY
Bo3MokHOCTE pabOTHI HA0OPA C TOMOTHUTELHBIMU 00JauYHBIMU
HaJlM4ue
cepBUCaMHU
KonudaecTBo mporpaMMupyeMbIX KOHTPOJIIEPOB B TUIACTHKOBBIX
KOpITycax, MO3BOJISIFOIINX OJHOBPEMEHHO CO37aBaTh 2 BapUaHTa
POOOTOB Pa3NTMYHOr0 Ha3HAYCHHS, UMEIOIIMX BO3MOXXHOCTh Pa0OTHI
KaK B IOTOKOBOM PEXUMeE, TaK 1 aBTOHOMHO; TT03BOJISIOIINX 2
peann3oBaTh 00ydeHHE IPOrPaMMHUPOBAHUIO B HECKOJIBKHUX Cperax
pa3paboTKu Ha pa3IMyHbIX si3bikax (B cpemxax Mblock, Arduino IDE,
Ha s3p1kax Scratch, C, Python, micro Python) mr.
Kontposnnep tum 1:
CoBMECTUMOCTB C OTKPBITOM ruaTdopmoit Arduino HaJIu4ue
Kommuectso noptoB (RJ25) ans nmoakmrodeHns: JATIUKOB U
YCTPOMCTB (C KOHTAKTaMH JJIs1 YIpaBJIeHHUS HUPPOBHIM U aHATIOTOBBIM |6
CUTHaJaMu, 11 nofkiroueHus no [2C unrepdeiicy) mr.
KonuuecTBo mopTOB A5 MOAKITIOUEHHS JIBUraTeel TIOCTOSHHOTO 9
TOKa WIT.
ITopt USB Type B m1a noakimodeHns K KOMIBIOTEPY HaJIN4ue
Pazbém a1 moaKII0YeHst 0JI0Ka MUTaHUS HaJlM4ue
KHormky BKITIOUEHHS U TIepe3amycKa Ha KopIryce Halnu4yue
BosmoxxHOCTE IpOrpamMmMupoBanus Ha si3bike Scratch B cpene MBlock
. HaJluuue
u Ha si3pike C B cpene Arduino IDE
KonTtponnep tum 2:
B03MOXHOCTH OIHOBPEMEHHOM 3aMMCH HECKOIBKHX MPOrPaMM, C
HaJlM4ue
BO3MO)KHOCTBIO TIEPEKIIIOUEHHUS MEKAY HUMH
KonmdecTBo 0THOBPEMEHHO 3aIMCHIBAEMBIX MTPOTPAMM, IIT. 8
Bo3MokHOCTE 6JI0YHOTO TIPOrpaMMHUPOBaHUS Ha si3bIke Scratch,
. HaJl4ue
NporpaMMHUpOBaHus Ha si3bikax Python u micro Python
Hanpspkenne nutanus, B. 5
Yactora mporteccopa, MI . 240
O6mbem BerpoenHoi mamsitu ROM, Kobaiit 448
O0beM BeTpoeHHO# mamsatu SRAM, Ko6aiit 520




PacuumpeHnnblii
PoGOTOTeXHUYECKH I
HaOop

O0beM pacmupenHol BcTpoeHHoi namsata SPI Flash, Moaiit

O0beM pacmupeHHON BCTpoeHHoM mamsati PS RAM, Moaiit 8
Bcerpoennslit Monysib GecripoBoiHOM cBsizu Bluetooth Hall4ue
Bcerpoennslit Moy GecripoBogHoi cBsizu Wi-Fi HaJIn4uue
KonnuecTBo BCTPOEHHBIX CEHCOPOB M NCIIOJTHUTENBHBIX YCTPOHCTB, 10 10
LIT.
BcerpoenHslit MUKpohoH Hajn4yue
BcerpoenHslil monudoHnYecKuil TMHAMUK Hajau4ue
Berpoennsiit 3-X 0ceBoOil JaTYHK YTIOBOM CKOPOCTH U aKCENEPOMETP |HATHUNe
Berpoennsiit nporpaMmMupyemslii Mmoayns RGB-cBeToamonos Haj4yue
KommuectBo RGB-cBeTonnonoB B Mopye, IIT. 5 5
BeTpoenHslil 5-TH MO3ULMOHHBIN JT)KONCTUK HaJIn4ue
KonnuecTBo nporpaMMHupyeMBbIX KHOIOK, IIT. 2 2
Knomnka Bo3Bpara Ha Ii1aBHBIN 3KpaH Halnu4yue
ITomHONBETHRIN TUCIUICH, TTO3BOJISIONINI BEIBOJIUTE JAHHEIC C
JIATYUKOB B BUJIE TaONHI] ¥ TPAdHUKOB, a TAKXKE CO3/IaBATh HaJIM4uue
BCTPOEHHBIE B KOHTPOJIEP BUICOUTPHI
Tum MaTpuibl TUCTUIEs IPS
JlnaroHanab QUCIUIEs, TIOHM 1,44
Paspeienue nucesi, NUKCENb 128x128
ITopT U1 NOAKIIIOYEHHUS BHEIIHUX 3JIEKTPOHHBIX MOIYJIEH C S
HaJIM4U
BO3MOXKHOCTBIO HX TTOCIIE/IOBATEIFHOTO COCMHEHHS\
MaxkcuManbHOE KOIMYECTBO TOCIIE0BATENHHOTO MOAKIIOUAEMBIX 21 21
BHEITHUX 3JIEKTPOHHBIX MOAYJIEH, NOAAEPKIUBAEMOE IOPTOM, LIT.
Konuuectso noptoB ans npoBonos Dupont (Bkirouast un¢possle, 14 14
anayiorossie, [2C, RT, SPI-koHTaKThI) IIT.
[Topt USB Type C HaJIu4ue 1




Ka6ens USB Type C miist mOAKIIOYEHAS K KOMIIBIOTEPY HaJINYne
[Inara pacmmpeHus COBMECTHUMAst ¢ KOHTPOJUIEPOM HaJIM4Iue
EMKoCTh TUTHR-NOHHON OaTapen TuiaThl, MAY 800
KonudecTBo MOpTOB TIIATHI AJIs IBUTATENEH MOCTOSHHOTO TOKA, IIT. |2
KonuuecTBo mopTOB MIIATHI AJIs1 CEPBOBUTATEIIEH, SIIEKTPOHHBIX

MoJyJel (AaTYMKOB, HCTIOHUTEIBHBIX MOYJIEH), COBMECTUMBIM CO |2
cpenoii Arduino, mrt.

Brikmrouarens muTaHUS TUIATHI HaJI4Imne
CocTaB MOAKIIOYAEMBIX 3JIEKTPOHHBIX MOJTYJIEH:

Monayns Bluetooth HaJIM4YHUe
JIBOMHOW JaTYUK JTUHUU HaJIn4une
Y bTpa3ByKOBOM JIaTUUK PACCTOSHUSA HaJlnuue
Jnamna3oH u3MepsaeMoro pacCTOSIHHUS YAbTPAa3BYKOBBIM JAaTINKOM 01 4
paccTosHusI, M. e
JaTtauk nBera HaJI4Imne
KonuuecTBo omnpenenseMpIx [IBETOB JATYUKOM I[BETA, IIT. 256
JlaTdrk KacaHUs AIIEKTPO-MEXaHIMUECKUI HaJl4ue
Monyns UK-npreMHUK HaJIn4ue
[TynpT nucrannuonHoro ynpasnerus UK HaJIn4ue
KonuuecTBo MOTOPOB MOCTOSIHHOTO TOKA € PEAYKTOPOM, IIT. 2
MakcuManbHas 4acToTa BPaLICHUs] MOTOPA IIOCTOSIHHOTO TOKa, 990
00/MuH

CepBonpuBO/I HaJIu4ue
VYcunue cepBonpuBoaa, Kr*cm 1
AKkymynsTopHas OaTapes HaJu4ue

CocTaB MIaCTUKOBBIX JeTaJiel sl KOHCTPYUPOBAHUS U COSIUHEHUS
Y3JI0B U 3JIEMEHTOB:




KomnuecTBo 6amoK ¢ BO3MOKHOCTBIO ABYCTOPOHHECTO COCANHCHUSA C

20 20
JPYTUMH JICTANSIMH, TIIT.
KonmudecTBo THIIOpa3MepoB 0aioK ¢ BO3MOXHOCTBIO JIBYCTOPOHHETO 6 6
COCIMHEHUS C IPYTUMHU JCTAIIMH, IIIT.
KonnuecTBo paMOK MPSMOYTOJIEHBIX C BO3MOXXHOCTBIO 13 13
JIBYCTOPOHHETO COCJAMHEHHUS C IPYTUMH JCTAISIMHU, MIT.
KonnuecTBo THIIOpa3MepoB paMOK MPSIMOYTOIBHBIX ¢ BO3MOYKHOCTBIO 4 4
JIBYCTOPOHHETO COCAMHEHHUS C IPYTUMH JCTAISIMH, IIIT.
KoanuecTBo ocei, mIT. 6 6
KonudecTBo THIIOpa3MepoB OCEi, IIT. 3 3
KonmdecTBo oceli ¢ orpaHUYUTENIEM, IIIT. 2 2
KomnuecTBo oceii ¢ cOeNMHUTENEM, IIIT. 2 2
CoenuHuTens oceit HaJIU4aue
KonudecTBO COCTUHUTENBHBIX JIEMEHTOB pasHoi (hopmsl (T- 19 19
o0pa3HbIe, YTIIOBBIE), IIT.
KonnuectBo GopM COCTUHUTEIbHBIX 3JICMEHTOB, IIIT. 6 6
KonundecTBoO mpsiIMBbIX COETUHUTENBHBIX 3JIEMEHTOB, IIT. 29 29
KonuyecTBo THIIOpa3MepOB MPSIMBIX COCTUHUTEIBHBIX AJIEMEHTOB, 7 7
TIT.
KonuuecTBO paMHBIX COSTUHUTENBHBIX SJIEMEHTOB, IIT 6 6
KonnuecTBo 1eKOPaTUBHBIX 3JIEMEHTOB Pa3HOM (POPMBI, IIT. 14 14
KonmuuecTBO OpM TEKOPATHBHBIX 3JIEMEHTOB, IIIT. 5 5
KomuuecTBO KOJECHBIX CTYIIHIL CO ChEMHBIMU PE3NHOBBIMU IITHHAMH, 4 4
TIT.
KomnuecTBo cTynui-3Be3nouex, miT. 4 4
KonnuecTBO IyCeHUYHbIX TPAKOB, IIIT. 60 60
Cdepudeckoe KoJIeco ¢ IepkareiaeM, IMEIOIINM BO3MOKHOCTD

HaJIMYHUe
KpETJICHHUS CO BCEX CTOPOH
KonmudecTBo 3y0UaThIX MIECTEPEH C pa3HbIM KOJIHYECTBOM 3yObeB, 13 13
TIIT.
KonnuecTBo THITOB 3y04aThIX MIecTepeH (110 KOJTMYECTBY 3yObeB), MmT. |5 5




YepssuHast epegaya HaJIM4YHe

KonuuecTBo mTH(TOB pa3znuiyHbIX KOHUTypaLrii, MmIT. 160 160
KonuyecTBo GJI0KOB [UIsl TAPALICTBHOIO COSAMHEHUSI HECKOIBKHX 10 10
JIeTaJIeH, IIT.

KonmyecTBo GJI0KOB [UIs TEPIICHAUKYISIPHOTO COSTMHEHUS 4 4

HECKOJIbKHUX JIeTaJICH, IIT.




