MunucTepeTBO HAYKHU U BLICHICTO 00OpasoBalius Poccuiickoi dejiepalinm
]

Dejiepaiiboe rocylaperseHtoe 010 KeTHOC
00paszoBarciibHOC YUPCAJICHHUC BLICIICIO 0Opa3zoBalims
«KoMcoMOIIbCKUI-Ha-AMYPE 1'0CY JIaPCTBEHHBIA YHUBCPCHTC T

Pabora soitosena B CKb «lIpombiiuicHiast podoToTexXHiuKa 1 dJIeKTPOHNKA »

COI'JIACOBAIIO YTBEPXJIAIO
Hauansuuk orjiesia OHul IKPC H.o. npopekigpa 1o tiayutoii pa-
oo S, podeccop
E.M. Jlumurpuain A.B. Kocmbinui
(nadinics)
“Zudd w05 20 1 « (T »  JY 10 il

Jlexan @DV
~AC. Tynum
(noonice) =
w B w &5 ¥

PE:I'.}p'dGO’L'K'd Mll()l'O(l)}-'!II(II,I-1()IIL1."II:IH:1X DICKTPOHHBIX HacOoB € ()'!‘06].‘).‘:1)1{(.‘1H'lL‘M la
CBCTOJIHOJIHBIX WIJIMKATOPAX.

KomiuiekT KOHCTpyKTOPCKOM JIOKyMCHTallH K

Pykosojwmrens CKb _ % C.H. Cyxopykos

froadnich, danmic)

e o ol g z
PykoBojwmre:in 1ipocKTa % HH - 202 C.1°. Mapy1iciko
frodinices, dama)
VcrionHuTelis HpoeK a 19 .05.2025 % JILA. Kpiokosa
frodnics, dafina)

Komcomounek-a-Amype 2025



Kaprouka nnpoexra

H PazpaboTka MHOrOQYHKIIMOHATBHBIX 3JI€KTPOHHBIX
R 4acoB C 0TOOpakeHHUEeM Ha CBETOUOIHBIX HHIUKATOPAX.
Twun npoekra Texanyeckoe TBOPYECTBO (MHUIIMATUBHBIN)
WcnonuuTtenu Crygnent rpynnsl 26M6-1 JI.A. Kprokosa
Cpok peanu3zanuu 02.2025-05.2025
Hcnonb3oBaHHbIE MATEPHAJIBI H KOMIIOHEHTDI
HaumeHoBaHue KomnuyecTBo, 1IT.
MK 8-6ut STC15W404AS 1
Mukpocxema 4acoB peabHOTO )
Bpemenu DS1302
Pesucropsr R1-R8 330 Om, g
0125 Br
Pesucrtopsr R9-R15 10 xOwm, 7
0,125 Bt
®otopesuctop R16 VT83NI — 1
12-100xOm
Tepmuctop R17 NTC MF58-503- 1
3950-B 50xOm
Konnencarop xepamuueckuit C2, 5
C3 22 n®
Konnencarop kepamudeckuii Cl 1
0,1 Mx®
KBapiiesslit pezoHaTop 1
ZQ1 32768 I'n
Tpansucrop pnp VT1-VT4, S§550 B
I/IH,E[HKBTOPBI CEMHCEIMCECHTHBIC
ceeronuonusie HG1 — HG4, 4
LDS18102DX
[TnrocoBoii nepxarens OaTapeu 1
CR1220
ITanens mis mukpocxembl DIPS 1
IManens mis mukpocxembl DIP28 1
Kuonka SW-PB s
['me3no nuranus JACK-9 1
[TnaTta ais cO0pKHU KOMIIOHEHTOB 1
[1pe3091eKTpUUECKUN U3ITydaTellb 1
(buzzer)




MuHucTepcTBO Hayku 1 BeICIIEro obpasosanus Poccuiickoit Denepannn

denepanpHOE TOCYAaPCTBEHHOE OIOKETHOE
o0pazoBaTenbHOE YUpeXkIeHHE BBICIIEro 00pa3oBaHUs
«KoMcomoinbckuii-Ha-AMype roCyIapCTBEHHbIA YHUBEPCUTET)

3ATAHUE
Ha pa3paloTKy

HasBanue mpoekra: PazpaboTka MHOroGYHKIIMOHAIBHBIX 3JIEKTPOHHBIX YacOB C

OTOOpa)XeHUEM Ha CBETOJIMOMHBIX MHAUKATOPAX.

3aka3unk: PDenepalbHOE T'OCYIAPCTBEHHOE 6I0,I[)K€THO€ 06DE].30B8.T€HBHOG yape-

YKIEeHHWe BbIcIIero obpazoBanus «KoMcoMonbCKHUR-HA-AMYpPE IOCYIapCTBEHHBIN

YHHUBCPCHUTCTY.

Haznauenue: JaHHOE YCTPOMCTBO IIPEAHA3HAYEHO JJISI aBTOMATUYECKOTO oT0oOpa-

JKEHH BPEMEHHU, TEMIIEPATYPhI OKPYIKAIICT0 BO3AYXa, JaThl M IHSI HEICIIH.

Ob6nacTp HCIIONB30BaHUS: B JKMIBIX WM DPOMBIIUIEHHBIX IMOMEIIEHUIX KaK I10-

JIE3HEIH 00BEKT HHTEPLEPA

@OyHKIIMOHANBHOE omHcaHue ycrporcTBa: OCHOBY YCTPOHCTBA COCTABIAIOT MHK-

pokonTpouiep cepur STC, yacosas mukpocxema DS1302, IMCKpETHBIE CEeMHUCEr-

MEHTHBIEC CBETOAMOAHBIC HMHAMKATOPEI. Yacel pealu3yrT (bYHKL[I/IH OTOﬁD&}KeHI/IH

Iarthl, AHS HENEIH, BPEMEHH, TeMIepaTyphbl OKPYKArOMIEro BO3JyXa. Taxxe

IpeAyYyCMOTPEH PEXHM 6V,III/IJ]BHHK3 W €XE€YaCHOr'o 3BYKOBOI'O CHUI'HaJlla. B 3aBucu-

MOCTH OT BPEMEHHM CYTOK HM3IMEHIETCA APKOCTH MHIAMKATOPOB, NHEM SAPKOCTHL BBI-

IIie, HOYbIO-HHKE.

TexHu4yeckoe OIMCaHHE YCTpoicTBa: B KayecTBE MHIMKATOPOB HCIOJB3YIOTCS

CBETOOHOOHBIE CEMHCErMEHTHbBIC HMHIHKATOPHBI. MHHHK&TOD&MH YIIpaBJIsaAeT MHK-

POKOHTPOJIIED. OtcueTr BpeMEHH BEJET CIelMaIM3UpOBaHHAs MHKpOcXeMa Tau-

mepa DS1302. nepenarorias uHbopMaruio yepes uarepderic 12C.

TpeboBanusi: YCTPOHCTBO JHOJDKHO COOTBETCTBOBATH TEXHUYECKOMY 3aaHHIO,
OBITH 0€30ITaCHBIM, HAIEYKHBIM.




[Tnan pabort:

HaumenoBanue pa6oT Cpoxk

M3yueHre TeOpeTHYeCKOro Marepualia, JIeXallero B 02.2025
IprHLHAIE PaOOTHI YacOB

PazpaboTka CTpyKTYpHOH H (YHKIHOHAIBHONW CXEMBI 03.2025
YCTPOKCTBA

PazpaboTka NpUHIUNHUATEHON 3JIEKTPUYECKOH CXEeMEI 04.2025
YCTpOMCTBA

CocraBnenue crnenubukaniu (epeuHs 3JeMeHTOB) Ha 04.2025
NIPUHLUIIHATIBHYIO CXEMY.

MakeTtupoBaHue CXEMBI 1% IpoBepKa 05.2025
paboTociocoOHOCTH

CocraBieHre KOHCTPYKTOPCKOW TOKYMEHTAIIMU 05.2025

Ilepeuyens rpapuyeckoro Marepuana:

1. IlpunuunuanpHas cxema,

2. Yeprexxu uznenus (HIA TpeXMEPHbIE MOJIETH U3IEIIHs);
3. BHeunui BUI U31ENIH;

4. briox-cxema aJirOpuTMOB (TIPH HATWYUH YIPABILIOLIUX IIPOTPaMM).

PykoBogutens npoexta ’W (2.02. 202 ’) C.I'. MapyuieHko

7
(noonuce, dama)
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1 OO6mmue noaoxeHust

Hacrosmmii macriopr sBhseTcs JOKYMEHTOM, IIpeJHa3sHAuE€HHBIM JUIs
O3HAaKOMIIEHUSI C OCHOBHBIMU TEXHUYECKUMU XapaKTEPUCTUKAMHU, yCTPOUCTBOM,
MpaBUiaMi YCTaHOBKH H OKCIUTyaTallMH yCTpodcTBa «MHOToQYyHKIHOHATBHBIE
3JIEKTPOHHBIE 4Yachl C OTOOpPa)KEHWEM Ha CBETOAMOJHBIX HHAMKATOpax» (Jaiee
«U3TETIHEeY).

[lacmopT BXOOMT B KOMIUIEKT TIOCTaBKM usnenus. Ilpexne, uem
I0JIb30BATECS M3JENHeM, BHUMATENbHO M3y4UTe IIpaBUiIa OOpallleHUs U IOPSIOK
paboThl ¢ HUM. B CBsi3W ¢ TIOCTOSIHHOW paboTOM IO YCOBEPIIEHCTBOBAaHHUIO
U3IeJIMsI, TIOBBILLIAIOIIEH ero Ha/Ie)KHOCTh U YJIy4IlIaloIlel yCIOBUs SKCIUTyaTallly,
B KOHCTPYKIIMIO MOTYT OBITh BHECEHBI M3MEHEHHs, He OTPaKEHHBIE B JAHHOM
U3JaHUH.

1.1 HaumenoBaHHe H3JeJIUHA

[Tonnoe mHammeHoBaHue uzenus — MHOroO(yHKIHOHAIBHBIE 3JIEKTPOHHLIE
4achl ¢ 0TOOpa)KeHUeM Ha CBETOAMOIHBIX HHANKATOpaX.

1.2 HaumeHOBaHHSI JOKYMEHTOB, Ha OCHOBAaHHH KOTOPBLIX BeJeTcs

NpPOeKTHPOBAHHE H3eJIHS

[IpoeKkTUpBaHHE  MHOTOQYHKIMOHANBHBIX  SJEKTPOHHBIX ~ YacoB  C
0TOOpa)KeHHEM Ha CBETOIMOMHBIX HHIMKATOpPAX OCYIIECTBISETCS Ha OCHOBaHUHU
TpeOOBaHMI U ITOJI0YKSHHUU CIIEAYIOIHX JOKYMEHTOB:

- 3a7laHue Ha pa3paboTKy.

1.3 Ilepeuenn opraHu3alHii, y9acTBYIOLIHX B pa3pa0oTKe U3Jeaust

3aKa3yuKoOM TMpPOeKTa MHOTO(DYHKIIMOHANBHBIX 3JIEKTPOHHBIX YacoB C
OoTOOpa)keHWEeM Ha CBETONHOIHBIX HHAuKartopax sBiusgercs DenepanbHoe
rocyapcTBeHHOe  OroDKeTHOe  00pa3oBaTelbHOE . yupexJIeHHE  BBICHIErO
obpazosanua  «KoMcOMOJNBCKUH-HA-AMype TOCYJapCTBEHHBIM YHHBEPCUTET)
(nanee 3akasyuk), Haxonsiuics mo ampecy: 681013, Xabaposckwii Kpai, .

Komcomoibck-Ha-AMype, JlenuHa mp-Kt., 1. 27.



HcnonHutensMu mnpoexta MHOrO(GYHKIIMOHATBHBIX 3JIEKTPOHHBIX HaCOB C
OTOOpakeHHEeM Ha CBETOJUOMHBIX WHAMKATOpaX SBJIOTCS KOHCTPYKTOPEI
CTYJIEHYECKOTO KOHCTPYKTOPCKOro Ol0opo «DJeKTpOHHKAa M POOOTOTEXHUKA)
(manee CKB), crynent rpynmnsl 26M6-1, Kprokosa JI.A.

1.4 CgepeHust 00  HMCHOJB30BAHHBIX  MIPH NPOEKTHPOBAHHHU

HOPMATHBHO-TEXHHYECKHX JOKYMEHTaX

I'OCT 2.001-2013. Epubas cucreMa KOHCTPYKTOPCKOW JOKYyMEHTAlWH.
Obuue MOIOKEHHUS.

['OCT 2.102-2013. Epunas cucreMa KOHCTPYKTOPCKOW JIOKYMEHTALIHH.
Buzbl ¥ KOMIUIEKTHOCTh KOHCTPYKTOPCKUX JOKYMEHTOB.

I'OCT 2.105-95. EnuHas cucTeMa KOHCTPYKTOPCKOM —JIOKYyMEHTALHH.
O6ze TpeGOBaHMS K TEKCTOBBIM JIOKYMEHTAM.

FOCT 2.610-2006. Emumas cucreMa KOHCTPYKTOPCKOH IOKYMEHTAIIUH.
[IpaBuma BBEITOTHEHUS SKCILTyaTallMIOHHBIX JOKYMEHTOB.

I'OCT 2.004-88. Enunas cuctemMa KOHCTPYKTOPCKOM JIOKyMEHTaLIMH.
O6mue TpeOOBaHHS K BBIINOJHEHHIO KOHCTPYKTOPCKHMX —TEXHOJOTHUECKUX
JIOKYMEHTOB Ha MeuaTalolyX 1 rpaduueckux ycTpokictax BbiBoga DBM.

['OCT 2.051-2006. EpmHas cucreMa KOHCTPYKTOPCKOW JOKYMEHTAIIHH.
DIIeKTpOHHbIE JOKyMeHTHI. OOIIHe MOI0KEHHUS.

['OCT 2.052-2006. Enunas cucTemMa KOHCTPYKTOPCKOM JOKYMEHTALUH.

DnexTpoHHaa Moaenb usnenus. OOLue IoI0KEeHUS.



2 Hasnayenue H NPHHUMM AeHCTBUSA

2.1 Ha3sna4dcHue usgenus

MuorodyHKIIMOHANBHEIE JJIEKTPOHHBEIE Yackl C OTOOpaXeHHeM Ha
CBETOJMOIHBIX HH;LHKaTOpax, HUMEIOT CIIeAYIOIIUEe OCHOBHbIEC HA3HAUYEHMUS:

1. BusyanpHoe oTOOpakeHHe TeKyllero BpeMeHH. Yackl paboTaioT B
peKUMe aBTOMATHUYECKOI0 OTOOpakeHus: 45 — CeKyHIHOe 0TOOpaKeHUe BpeMeHH,
5 — ceKkyHIHOe OTOOpakeHUe TeMIIepaTyphl, 5 — CeKyHIHOe 0TOOpa)keHHe NaThl U
5 — cexyHIHOE 0T06p:aH{6HHe ITHSI HeIeJIu.

2. VIHamKaIus JaTel U JHS HeJlelIH.

3. Mupukanus TeMrepaTypbl OKPY KaroIero Bo3ayxa.

4. BocnpousBeieHHe «4acOBOIO CHUTHajla», Hayajgo KaxIoro 4aca
COIIPOBOXKIAETCS 3BYKOBBIM CUTHAJIOM.

5. BocripousBenenue curnana Oy IMIbHUAKA B 3aJaHHOE BPEM.

6. YrpaBieHue SIpKOCTHIO CBEUEHHUsI WHJIMKATOPOB, B CBETIIOE BPEeMs CYTOK
UHIUKATOPHl CBETATCS sipue, B TEMHOE BpeMs CYTOK SIPKOCTh HHIMKATOPOB
yMeHbIIaeTcsl, YTOOBI He MeIllaTh [I0JIb30BATENIO CIIaTh.

7. JexopaTuBHas (YHKIMS: COBPEMEHHBIM IH3alH W CTHJb TEXHO 4acoB,
MT03BOJISIET YKPACUTh HHTEPhEP MOMELIEHU, T 1€ OHU HCIIOJIb3YOTCA.

2.2 OO06JsacTH HCIIOJL30BAHUSA H3JETHSA

MuorogyHKIHOHATBHEIE 3JIEKTPOHHBIE Yachkl C OTOOpaXKeHMeM Ha
CBETONUONHBIX WHIUKATOpaX IIpelHa3HayeHbl U1 WHIMBUAYAIbHOTO WU
KOJLIEKTMBHOTO MCIIOJB30BaHHS B Ka4eCTBE CHCTEMBI 0TOOpakeHHs MH(pOpMaI|K
O BpeMeHH, Jare, JHe HENENH H TeMIlepaType OKpYXKaroIero Bo3jayxa. Hackl
MOTYT HCIIOJIB30BaThCS B XKUJIBIX HOMELIEHHUIX, oprcax, OOIECTBEHHBIX MECTaX,
TPAHCIIOPTE, TI€ TOYHOE W JIETKO YHTaeMoe OTOOpaKeHHEe BpPEMEHH SIBISAETCA
Ba)KHBIM 3JIEMEHTOM.

2.3 IlpuHuun geficTBUs H3AETHS

PaccMoTpuM 0OLwH MPUHIUI paboTEl MHOTO(YHKIHOHAIBHBIX YacoB C

0T06pa}I{BHHCM Ha CBETOOUOOHBIX HMHIHUKATOpPAax. B cocraB 4YacoB BXOIAT



MHKDOKOHTpPOJIIED, MHKpPOCXEMa UACOB DEAalbHOTO BPEMEHH, CBETONHMOJIHBIE
WHIIMKATODEI, KHOTIKH YIIPaBleHHs U JAaTIHKM TeMIIepaTypsl M OCBeIeHHOCTH. C
IIOMOIIBIO KHOTIOK YIIPaBIEHUS OCYIIECTBISICTCS HaYalbHAS YCTaHOBKA BPEMEHH U
pexuMoB paboThl. MHKPOKOHTPOIEP IIPOrpaMMHUpPYyeT MHUKPOCXEMY YacoB
peajpbHOro BpEMEHH, IIOCje OTOr0 CYHTHIBAeT W3 Hee TeKyllee BpeMs U
orobOpakaeT WH()OPMAIIUIO Ha CBETOJMOJHBIX HHAMKATOpPax. MUKpPOKOHTPOIIED
TaK)Ke OToOpakaeT TeKyIIylo HaTy W JeHb Hexenu. Kpome Toro peanusoBaHa
(QyHKUMS OTOOpakeHUsI TeMIIEpPAaTyphbl OKPY)KAIOLIEro BO3AyXa, Mg OSTOrO
UCIIONIB3YeTCsl HaTYUK TemIlepaTypbl. B HOuHOe BpeMs SPKOCTh MHIMKATOPOB
ABTOMATUYECKU YMEHBIIIAETCS, ISl 3TOTO IIPeayCMOTPEH JaT4UK OCBELIEHHOCTH.

[Tone30BaTeNlb MOXET 3alaTh PEKUMBI pabOThl YacoB W KOPPEKTHPOBATH
oTobpakaeMyIo HHGOPMAIIUIO, UCIIONB3YsI KHOIKHU yIipaBiieHus «F» u «+y.

B pesynbTaTe OTHX JeMCTBMH, 4Yachl IPEIOCTABISIIOT — HAIJIALHOE

OTOOpaXkeHre BpeMEeHH U IPYroi HHPOpMaLIAy [ ITOJIb30BaTEIs.



3 CocraB u3gejingd 4 KOMILIEKTHOCTh

B xoMmekT nocTaBKy BXOIUT:

- MHorodyHKIHOHAIBHBIE Yackl ¢ OTOOpa)KeHWeM Ha CBETOIMOIHBIX
UHMKaTOpax.

- brnox nutanus.

- ITacmopr.



4 Texuuuecxue xa PAKTEPUCTHKHU

HUznenue OpeaHasHa4Y€Ho JJIST SKCILTyaTalliui B HOPMaJIbHBIX

KIIMMAaTH4€CKHUX YCIJIOBHUAK.

4.1 OcHoBHbIE TEXHHYECKHE XaPAKTEePHCTHKH H3/1e/ U

OcHOBHBIEC TEXHHUYECKHE XapaKTepUCTHKHU TUIATHI IPUBEIEHB! B Ta0uLe 1.

Tabnuna 1 — Texaudeckne XxapakTePUCTUKU U3IEITUSL

HaunmeHnoBanue ImapamMeTpa

3HayeHue

@opmaT 0ToOpakeHHsI BpeMeHU

24:00

CuHXpoHHU3alLUsI OT TeHeparopa CTaOMIBHOU

ecTh, 32768 I'nx

9aCTOTHI

OTtoOpakeHue HaThl eCTh

OToOpakeHue JHS HEHENH €CThb

OTtobpaXkeHue TeMIepaTyphbl BO3AyXa €CTh

PexxuMm Oy iMIpHUKA €CTh

YcTraHOBKa 3ByKOBOI'O CUTHaJa KaKOro yaca €CTh

WHpukanys CeKyH €CTh B BUJE MHUTAIOLIHX :
JIUCKPETHBIE

Wunukaropst 3HaKOCUHTE3UPYIOLIHE,
CBETOAMOIHBIE

KonnyecTBO CerMeHTOB MHIMKATOPA 8

KonuyecTBO HHIUKATOPOB 4

Pasmep cuMBOJIOB, MM 35

["abapuTHBIE pa3Mepbl, MM 115x40x35

Hanpspbxkenue nutanus +5B

[ToTpebnseMblit TOK 200 MA




S VerpoiicTBo H onucanue patoThl H3AENUs

5.1 VYerpoiicTBo u3aeans

CTpykTypHas cxema yCTpoicTBa M300pakeHa Ha pHcyHKe l. YCTpoicTBO
COCTOMT W3 CIeQyroIux OnokoB: mukpokoHTposuiepa (MK); wunnukartopa (M);
MHUKpOCcXeMbl 4acoB peanbHoro BpemeHu (UPB); matumxa temmepatypst (T),

naryvka ocsewenHoctd (J10O); mbesosnekrpuueckoro wm3nydarens (IIOM) u

knapuaTypsl (KJI).
PB e > M
oT - MK 5| 19U
o > < KI

Pucynoxk 1 — CtpykrypHas cxeMa U3Jesus

OcHOBY pa3pabaThIBaeMOTr0 YCTPOMCTBA COCTABIIAIOT MHUKPOKOHTPOJIEP U
MHKpOCXeMa 4YacoB  peanmbHoro Bpemenu DS 1302, C  nomorgsto
MHKPOKOHTPOJUIEpA OCYIIECTBISETCS HadalbHas YCTAaHOBKA M HHHIHAIH3ALM
YacoOB PealbHOro0 BPEMEHM U MOCTOSHHBINA 00MeH maHHbIMH 10 uHTepeicy 12C.
TaKke MUKPOKOHTPOJIIED OCYIIECTRIAET 0TOGpakeHre HHPOPMALMK O BPeMEHH,

maTe, AHE HeNedd M TeMIepaType OKPYXKAaloUlero BO3JyXa Ha IHUCKPETHBIX



CBETOJMOIHBIX HMHAMKATOpax. lakke MHKPOKOHTPOJUIEP (OPMUPYET «UacOBEIEY
3ByKOBBIE CHUTHAJbl M CHTHalbl OYJWIBHMKA W BOCIIPOM3BOJUT MX Ha
[BE303JIEKTpUYecKOM u3nyuarene. C  gaTyMka TemIeparypbl CHHMAaeTcs
uHQOpMaIUs O TeMIilepaType OKpyXarollei cpenbl u nepenaercs Ha Bxox ALIIT
MHUKPOKOHTpOJLIIepa, KOTOPBI OLM(POBLIBAET 3TY UHPOPMAIIUIO U 0TOOpakaeT Ha
uHaukatope. C maTdyrika OCBELIEHHOCTH CHUMAETCs CUTHAl U IIOJAeTCs Ha BXOI
AIIIT MuUKpOKOHTpOJUIepa ISl YIIPaBIEHUS SPKOCThIO CBEYEHU HHIUKATOPOB.

Muxkpocxema DS1302 comep KuT yackl peajbHOI0 BPEMEHU C KalleHAapeM
u 31 OGait crarmueckoro O3Y. Ona obuiaercss ¢ MHUKPOIIPOLIECCOPOM Yepe3
pocTol mocienoBaTenbubl untepdetic. Madopmalysa o peasbHOM BpeMeHU U
KaJeHJape NpeAcTaBisieTcs B CeKyHIaX MHUHyTaxX, 4yacax, [IHe, JaTe, Mecdle U
roge. Ecmu Tekymmmi Mecsll COIEpXUT MeHee 31 mHI, TO MHKpocxema
aBTOMATHYECKH OIPENeSTUT KOJIMYECTBO AHEH B Mecslle C yYeTOM BHCOKOCHOCTH
TeKyiero roga. Yacel paGoraror win B 24-4yacoBoM uiau 12-dyacoBoM (opmare ¢
nHukaTopoMm AM/PM (mo momynus/ mocne monynsst). Ilogxmouenne DS1302
MEKPOIIPOIIECCY YMPOINEHO 3a CYeT CHHXPOHHOM IIOCIeNoBaTeNbHOM cBsa3u. s
sroro Tpebyercs Toneko 3 mposoga: (1) RST (cbpoc), (2) /O (iuHMA NaHHBIX) U
(3) SCLK (cumxpoHm3als IIOCIeNOBaTeIbHOM CBs3H). JlaHHBIE MOTYT
nepefaBaThCsA 10 ONHOMY OaiTy WM ToclefoBaTelNbHOCTBIO OaiiTtoB m0 3l.
DS1302 pazpaboran, 4ToOBI MOTPeOIITE MAIYIO MOIIHOCTE U COXPAHSTE HaHHEIE
¥ uHbOpMAIMIO 4YacoB mpu rnorpebinenuu MeHee 1 MxkBT. B momonxenwe K
OCHOBHEIM (DyHKIMsSIM XpaHeHus BpeMeHH DS1302 umeer aBa BbIBOJA MUTAHUS
JUTSL TIOAKJIFOYEHUs] OCHOBHOTO M PE3ePBHOI0 MCTOYHMKA ITHUTAHHS, BO3MOXKHOCTb
TONKIIOUEHHs] TIporpaMmupyemoit memu 3apsga Kk BeiBogy VCCl u cemsp
JIOTIOJTHUTENBHBIX OaliToB O3VY.

[TpuHNUIMaTbHAsT dJIeKTpUYeckas cXeMma pa3pabaThIBaeMOro yCTpOMCTBa
npuBeneHa Ha pucyHke 2 [lpunokenns A. IledaTHas riata W BHELIHHM BUJ

paboTaroIero ycTpoiicTea npuBeeHsl Ha pucyHkax 3, 4 ITpunoxenus b.



5.2 Onucarue paGoThl U3ACIHSA

1. ITogxmrouenue: noxaite nuranue +5B ¢ MoMoOIIEIO OJI0Ka MUTAaHUS U
nposoaa MuHu-USB.

2. COpoc: HAXMHUTE OJHOBPEMEHHO KHOMKH «F» U «+» u yaepkupaiite ux B
TedeHue IITH ceKyHn. Ha unaukaTopax mosButcs BpeMs 7:59. Uepes miaTh ceKyH
udps! cMeHaTes Ha 8:00 U mocie 3ByKOBBIX CUTHANIOB Oy IUIbHUKA TIPOU30MIET
cOpoc.

3. Hacrpoiika BpemeH#H, Oy AMIBHUKA U YaCOBOT'O CUTHAJA:

a. YCTaHOBKA «4acoBy: HAKMUTE KHOTIKY «F» (3amMuraroT Hudpel «4acoBy» U
«BTOpas TOUKAY), KHOIIKOU «+» U3MEHHUTE yCTAHOBKY «4acOBY;

6. YCcTaHOBKaA «MUHYTY»: HOKMHUTE KHOTIKY «F» (3aMHraroT Hu(pel «MHHYT»
U «BTOpasi TOUKaY ), KHOIKOH «+» U3MEHUTE YCTAaHOBKY «MHUHYT»;

B. YCTaHOBKA «4aCcOBy OyIMIBHUKA: HAKMHUTE KHOTIKY «F» (3aMuraroT mud-
PBI «YacoB», HO «BTOpast TOUKA» HE TOPHUT), Ha)kaTHe KHOIKH «+)» U3MEHMT yCTa-
HOBKY «4acoB» OyIUIBHUKA;

r. YCcTaHOBKa «MUHYT» OyIMIBHUAKA: HAKMUTE KHOIIKY «F» (3amuraror
UG PEI KMUHYT», HO «BTOpas TOYKa» He TOPHT), Ha)KaTHe KHOIKH « 1) HU3MEHHUT
YCTaHOBKY «MUHYT» Oy IUJIBHUKA;

1. ITpoBepbTe, BKIIFOUEH Jin Oy IVIBHUK: HAKMHUTE KHOIIKY «F» erne pas (1o-
Ka3aHUs WHIUKATOPOB HE U3MEHSTCS), HOKMHTE KHOIIKY « 1), €CIIH 3arOPUTCS
«TOUKa 4%, 3HAYUT OYIUIBHUK BKITIOYEH, €CITH «TOYKa 4% He TOPUT — Oy AMUIBHUK
BBIKITIOYEH;

e. YCTaHOBKA BpeMEHH «JacOBOr0 CHUTHANay: HaXKMUTE KHOIKY «F» (3amu-
raroT HHGPEI «IacOBY»), HAKUMAKTE KHOIIKY «+» U1 U3MEHEHH BpEeMEHU Havaa
paBGOoTEI «JaCOBOTO CUTHANAY (HAIPUMED, eCIH Bbl yCTAHOBUIIH €ro Ha 9, TO «da-
COBO¥ CHTHaN» HayHeT paboTaTh ¢ 9 yTpa); HaxkMuTe KHONKY «F» (3amuraior
APl «KMUHYTY), HOKHMaNTe KHOIKY «t» JJs H3MEHEHWs BpeMeHHU OKOHYaHHA
pabOThI «4aCOBOTO CUTHAJ&Y (€CIIH BBl YCTAHOBUIIM €ro Ha 23, TO «4aCOBOH CHT-

Ham» Gyer paborats ¢ 9 mo 23 uacor u He GyIeT MeIIaTh RaM CTIATh).



K. IIpoBepspTe, BKItOYEeHA JTH (DYHKIUS «9aCOBOI0 CUTHANA»: HAKMUTE
KHOIIKY «F» emie pa3 (mokazaHusi HHIUKaTOPOB HE U3MEHATCSA), HAXKMUTE KHOIIKY
«+», eCITH 3aTOPUTCS KTOYKA 3%, TO «4AaCOBOM CHTHAID) BKIIFOYEH, €CIIA «TOYKa 3»
HE TOPUT — «YACOBO¥ CUTHAID) BEIKIFOYEH.

Haxxmute kHOTIKY «F» 71 BRIXOMIA U3 pe)KMMa HACTPOEK.

4. KoppekIiust TeMIepaTypbl, yCTaHOBKA JAThl U JHS HENETH.

HaxxMuTe KHOTKY «+», Ha HHAUKATOpaX IMOSIBUTCS Temmeparypa. Haxmure
KHOTIKY «F» IJIs1 KOppeKTHpOoBKM TemriepaTypsl. Hajkatue KHONKHM «+» IOATBEP-
KJlaeT KOPPEKTUPOBKY M Ha MHAUKATOpax IOsBIseTCs AaTa. i yCTaHOBKY JaThl:
HOXMUTE KHOMKY «F» (3aMuraroT mudpsl «Mecsl»), HAKMUTE KHOIKY «+» I
YCTaHOBKM LUGPBI Mecsla; HaXMHUTe KHONKY «F» eme pa3 (3amMuraroT LUQpEI
«IIEHBY), HAXKMHUTE KHOIKY «+1», 4TOOBI YCTAaHOBUTH [IeHb, a 3aT€M KHOIKY «EF»,
yT0OBI TIOATBEPAUTH HACTPOHKU. CHOBa HO)KMUTE KHOIKY «+» (Ha MHIMKATOpax
HOSBUTCS IU(pa THS HENENN), HaXKMUTe KHONKY «F» (3amuraer nudpa IHS Heme-
JIM) ¥ CHOBa HAXMHTE KHOIKY «1», YTOOBI YCTAHOBUTH HU(PY IHA HENeNd U
HAOKMHTE KHOIKY «F», 4TOOBI OATBEPIUTh HACTPONKH, a 3aTEM HaXXKMHUTE KHOIIKY
«+» 11 BBIXOAA.

5. DYHKIHMS aBTOMATHIECKOT0 0TOOpaXeHHs: 45 — ceKyHIHOe 0TOOpaXkeH e
BpEMEHH, 5 — CEKYHIHOE OTOOpa)KeHHe TeMIepaTypsl, 5 — CeKyHIHOe OToOpaKe-
HUe JaTel U 5 — CeKyHIHOe oToOpakeHHe IHs Henelu. B HouHOe BpeMs SAPKOCTh

HHIOIHUKaTOPOB aBTOMAaTU4YC€CKH CHIKAETCA.



6 VYcaoBus 3KCcMJIyaTalUH

Nznenue Beimyckaetrcs B xauMatudeckoM ucnonHeHun Y XJI 4.2 mo 'OCT
15150-69 u mpennasHaveH [UIS KCIOJIB30BAHUS B CTALIMOHAPHBIX YCIOBHUAX B
3aKPBITBHIX IIOMEIIEHUIX [IPH COOTBETCTBYIOIIUX KIMMaTUYECKUX YCIOBHUAX:

— uHTepBai Temneparyp ot +10 mo +35 °C;

— OTHOCHUTEINbHAs BIaXHOCTh Bo3ayxa 1o 80 % mpu temneparype +25 °C;

- BEICOTa HaJl ypoBHeM Mops He 6ostee 2000 m;

- armoc(epHoe nasienue ot 86,6 no 106 xI1a (ot 650 o 800 MM pT. CT.).

B nomerenuu, rie UCIOIL3YETCS U3/EIUe He JOJKHO BO3HHMKATh yCJIOBUM
JUI KOHJEHCAlluM Biaru (BBIIAZEeHMS pochl). M3jenue SBISETCS 3JEKTPOHHBIM
npudopom, TpedyrommM GepeskHoro odpareHus! !

Jns obecrieuenuss Oe30Tka3HOW pabOThI, COXpaHEHUS TOYHOCTU U €O
cOepexeHuss He0OX0aUMO COOIIOATh ClIeNyOLKe TIpaBUIIa:

- U3YYHTH MACIIOPT, MPEXK/IC YeM IPUCTYIUTh K paboTe ¢ U3enueM;

- IpeIOXPaHATh U3JIeNIie OT YIapOB U NOBPEXkKACHUN;

- He JIOIyCKaTh CaMOCTOSITEIbHYIO pa30opKy U3emHs.

6.1 IlpaBuna u 0cOGEHHOCTH pasMelleHHs H3e/Iusl

Uzpenvie NOMDKHO OBITH PACIIONOXXEHO Ha PACCTOSHUM He MeHee 1 M oOT
HarpeBaTeNbHbIX IIPHOOPOB.
BHUMAHUE! ITpu sKcIuTyaTaliy U3/Iesus 3alpelaeTcsl IPOBOAUTE CaAMOCTOS-
TeNBHO KaKHe-To 60 paGoThl 10 W3BJIEYEHHIO U YCTAHOBKE BHYTPEHHHUX KOMIIO-
HEHTOB U3JIEIHA.

6.2 Mepsbl 6e30macHOCTH

Heobxoxumo cobmoaTs TpeGoBaHUs TEXHUKH 0e30MaCHOCTH U CIIeyIoLKe
MEepBI IPEIOCTOPOKHOCTH:

- HE OCTaBIISITh U3/Ie/THe BKIIFOYEHHBIM 0e3 HaOIroIeH s,

- TI0CJIE TPAHCIIOPTUPOBKH B XOJOIHOE BpeMs Ioja M3Jenue HeoOXOAUMO

BBIJIEPYKATh IPU KOMHATHOM TeMIIepaType He MEHee JIBYX YacoB;



- BHYTPCHHUE OCMOTPEI X PEMOHT U3JENIUs JOJDKHBI IPOU3BOAUTECS TOJIBKO
KBAJTH(DUIIMPOBAHHBIMH CITEIMAIACTAMY;

- He yCTaHaBJiMBaliTe MU3JeMe Ha HEYCTOMYMBOM ITOACTABKE, CTOMKE HIIH
HEHaJ[e)KHOM KPCHIITEUHE.

6.3 IlpaBuia XpaHeHHs H TPAHCHOPTHPOBAHHS

TpancnoprupoBaHue U3eNUsI B YIIAKOBAHHOM BHUJIE MOXKET IIPOU3BOIUTECS
KEJIe3HOMOPOXKHEIM, aBTOMOOMIIBHBIM (B 3aKpBITBIX TPaHCHOPTHBIX CPEICTBAX),
BO3MYIIHEIM, PEYHBIM M MOPCKMM BHJaMH TPAHCIIOPTAa B COOTBETCTBUH C
NpaBUiaMK IIEPEBO30K IPY30B, ACHCTBYIOIIMX Ha TPAHCIIOPT MAaHHOTO BHJA.
VcnoBust TpaHCHOPTUPOBAHMS HM3MEIHS 110 YaCTH BO3IAEUCTBHS KIUMATHYECKUX
(GakTopoB MOIDKHBI cooTBeTCTBOBATH rpymie 5 mo I'OCT 15150.

Ilocne TpaHCTIOPTUPOBaHUS U3JENIHE MODKHO OBITH BBIIEPKAHO HE MeHee 2
YacoB B TPAHCMOPTHOH Tape mpu Temmepatype 20+5 °C M OTHOCHTENHHOIM
BII2YKHOCTH BO3/yXa me Gonee 80 %.

PacriakoBaHHOe H3ZleHe JOIDKHO XPaHUThCA B  OTallIMBaeMOM U
BEHTHJIMPYEMOM UHCTOM IIOMEIIEHHMM IpH TeMIlepaType oT +5 mo +40 °C u
OTHOCHTEJIFHOHN BIQXXHOCTH BO3yXa HE Gomee 60 %. IIpu Temnepatype Huxe 25
°C pomyckaeTrcs yBeNIMYEHHE OTHOCHUTENbHOW BiakHocTH A0 80 %. Bo3myx B
[IOMEILIEHUA He [JOJDKeH COAep)XaTh IIpUMeceid, BBI3BIBAIOIIMX KOPPO3HIO

MeTaHHOB, HaJIeThI Ha ITOBEPXHOCTAX OINNTHYECKHUX neTanei.
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INPUJIOXEHUE b

(obs3aTenbHOE)

Pucynok 3 — IleyaTHas nara 4acoB

TeMIieparypa

BpeMs



Jara JC€HBb HENCIH

Pucynox 4 — [Ipumep paGoThI 9acOB B pa3IHUYHBIX PEKUMaX OTOOpAKEHUS

HH(bOpMALUH
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Dejrepalibroe rocyapeTsenioe 010/ KCTHOC
o0pa3oBaTeibHOE YUPCHK/ICHUC BLICIICIO 00pa3oBaiius
«Komcomoubekuii-tia-AMype rocy lapcrBeHiibiii YITHBCPCHTCT

COI'JJACOBAHO YTBEPW)IALIO

Hauansuuk orjresra OHul IKPC H.o. npopek; pa 110 Hay41oi pa-

ooe, ) TTayk, lpogeccop
E.M. Jlumurpuajm A.B. Kocmbiimn
frogitcn)

«{9 »_ &5 20 257, « (G » o1 20 2¢r.

Jexan @DV
A.C. I'yyijum

(nodnuce)
« (7% &F _20°4 1.

AK'T
O HPHCMKC B IRCIUIYaTallllo HPOCKTAa
(<MIIOI'0(1J_YIiK]llflOiIaJlblH:IC DJCKTPOHHBLIC HAaChl € O'I.'Oﬁpél?l'\‘CllI-”I(.‘M Ha
CBETOJIHOJ/ILIX UITJIMKATOPAX

r. Komcomousck-na-Amype « 45 05 20 45T
Komuceust B cocraBe 1pe/ICTaBUTCIICH:
CO CTOPOHBI 3aKa34MKa
- C.K. Cyxopykos — pykosojmreis CKb,
- A.C.T'yjum - jexan PDY
CO CTOPOHBI UCTIOJIHUTCIIS
- C.I'. MapyI1leHKO — pyKOBO/IMTCIIsL HIPOCKTA,
- JILA. Kprokona — 2bM0-1 — uClLOIINTCIID,
coCTaBMJIa aKT O HUIKCCIIC/LYIOIIEM
«Mlerosnunreib» HepejacTt mpoekt «Mioro(ykimonalibibic NIEKTPOIHbIC
4achl ¢ OTOOPAKCHUCM 1A CBCTO/IMO/UIBLIX UHJIHKATOPAax», B COCTABC:
. [lactiopr 1poekra;
. Ilewarnas 1iara ¢ paciasiiibIMy JJICMCHTaAMMU;
. punnummansHast cxema ne4artHou miarhl.

o 20 2 ~ ,
PyxoBojwmreis 1poekra ,%:—f—:’ i C.I'. Mapyerko

(Hodnuch, danid)

Ll I —

Wcrnosauresis HpoekTa _ /4.05. 23025 JLA. Kpiokosa

{rodnich, dania)



