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AHHOTALUA

Ymby OutupyB MajlakaBUi MIIKMJA PaKaMJId TYPT Ma3HLUSIN €TTH CETMEHTIN
WHIMKATOPJIA XapopaT YJIYOBYM KypWIMa JIOUXalaHrad. by KypuiMa y4yH nacTypuii
TaMHUHOT Ba MKKWIAMYM DJHEPIrUs TabMUHOT KypwiIMalapu Tahépmanrad. bapua
nouxanam uniapu “VSM  Proteus” pycymiiM aBTOMaTJAIITUPWITAH JIOMXAJIAI

TU3UMH A 6a}KapI/IJIFaH.

AHHOTAIUA

B naHHOW BBIMYCKHOW KBaNM(UKAIMOHHOW paboTe MPOSKTUPOBAH H3MEPUTEIND
TEMIIEpaTyphl C YETHIPEX MO3UITUOHHBIM, CEMU CETMEHTHBIM HHIUKATOPOM.

Jns oatoro wm3Mmeputrens pas3paboTaHbl MPOTpaMMHOE OOecTeueHue u
BTOPUYHBI HCTOYHMK TUTaHUA. Bce paboOThl MO MNPOEKTUPOBAHUIO YCTPOMCTBO

BBITIOJTHEHBI HA aBTOMAaTU3UpOBaHHOU cucteme “VSM Proteus”.

The summary

In the given final qualifying work the measuring instrument of temperature
with four item, seven segment indicator is projected.
The software and the secondary power supply are developed for this measuring
instrument. All works on designing the device are executed on the automated system
“VSM Proteus”.
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Kupu. Pakamim 351€KTpOH TYPT NO3ULMSUIA €TTH CETMEHTIN UHIAUKATOPIIN
Xapopar YI4OBUM KypUJIMAHUHT aKTyaJUIUTH.

Xo3upaa maxap Ba OOIIKa Mapkasziapra TYpJid SJIEKTPOH HH(opMmaTopiap
YpHaTHIl JaBp Tauiadura aimann® OopMoKma. AMMO pecryOJMKaMu3 Xyayauia
Oynnait uHbOpMaTOpIapHU UIUIA0 YMKApyBUM KOpPXOHA MaBXKyld sMmac. Arap
maxpuMu3ra aHa UIyHAal uHQoOpMaTop YpHATMOKYM OYJicak, Xo3upua anbarra
yetnan onu0 kemum so3uM. Iy HykTram HazapaaH KaTTa yJIdamiId KypKam
WHIUKATOPJIA ~ XapopaT VYJIYOBYM pakamiid KypWJIMaHH Jouxajall Ba HILIa0
YUKAPUII UMIOPT YPHUHUA OOCYBUYM aKTyaj Macaiaaup.
| - Bo6 MacajlaHMHT MOXUATH

1.1. JlouxanaHUIIM JIO3UM OYJraH pakamiid JIEKTPOH TYPT MO3UIUSIU €TTH
CEerMEHTJIA MHIUKATOPJIA XapopaT YI4OBYM KYPWIMAHUHI (DYHKIIMOHAJb
UMKOHUSTIAPU
by epnma nouxanam WIIMHUA KOHKPETJIAIITUPHUIN Y4YyH JIOMXalaHaguraH
KYpWIMaHUHT (DYHKIMOHAJI UMKOHUSTIAPUHU JIOMXAHWHU Oakapull Y4yH
Oepuiirad TOMIIMPUKKA aCOCaH aHUKJIA0 OJaMus3.

Mynaait kumO, OepwiraH TOMIIMPUKKA aCOCaH JIOMXAIAIIMMU3 JIO3UM

Oynran KypwiMa Kyiuaard (QyHKIIMOHAJ HMKOHHUATIApra sra OYyIuiiu

KEpak:

1.1.1.  Xapopar ymuamr auarmasonu — 55 °C + 55 °C 6yuummm nosum;

1.1.2. Xapopathu xap 6up MUHYTIA y14ad TypHIIN KEPaK;

1.1.3. HadopMaTOpHUHT pakamiIapH yrdamiapy eTapiiy Japakaaa Karra
Oynuinu kepakyiu Tydaitiu cuMBod OanaHAUruau 80 cM, YHUHU
aca craHjapra kypa 56 cM ne6 kaOyi KujiaMus;

1.14. VYwmOy xapopaT YI140BUYM UHPOPMATOPHUHI PAKAMIIA WHIUKATOPU
4 Ta TO3UIUSIIM Ba 7 CErMEHTIIH OYnuO, HSHEroTeKaMKOp
CBETOJIMOIIap/1a TOUXATIAHUIIHN JIO3UM;

1.1.5. ABTOHOM 3Heprusi MaHOacua UILJIal UMKOHUSTH OYIIUIIN KEPAK;



1.2. Paxamiu 37€KTpOH TYPT MO3UIUSIIM €TTH CETMEHTIIM WHANKATOPIIN
Xapopar YI40BYM KyPWIMAHUHI JIOMXAJAIl y4yH TEXHHK IIapTiap.
OHJIM aHUKJIVK YYYyH JIOMXQJIAHAJUTaH KypUIMaHUHT TEXHUK
napaMeTpJIapUHUHUHT UXTUEPUIN paBHIlla OenrunaiimMus. AiiTaliiuk, 0us3
JIOUXAJIAIIMMU3 JIO3UM OYJIraH KypujiMa Kyluaard TEXHUK apMeTpiapra
ara OYJICHH:

1.2.1. TabmuaOT ManOGacu 220B 11 TapMOKKa yJIaHUIIT UMKOHHUSATH
OyJicuH;

1.2.2. Kypunma uanukaropu 12B nu kyunanum MmanO6abcuaa,
MHKPOKOHTPOJIJIEP Ba XapopaT CE3TUp AEMEHTH 3ca SB mm
Ky4JIaHUII MaHOabCUJaH TAMUHJIAHCHH;

1.2.3. Ymly Pakamuu 31eKTpOH TYPT MO3UIUSIIA €TTH CETMEHTIIN
WHIUKATOPJIA XapopaT YI4OBUM KypUIMaHUHI 3aMOHABUI

QJICMCHTJIAp 6a3acw:[a JJONXaJIaHHUIIH JIO3UM.

11-b006 AgaOuét Taxamin

2.1 Mapxya xapopat YI40BUM paKaMIId KypuiManap TaxXJIHIu.
AHaHaBMI 3JIEKTPOH XapopaT yidaml KypwjiIMajapHuaa acocaH TepMmonapa €Ku
TEPMOKAPIIMIUK €pAaMHJia XapOpaTHHU 3JIEKTP CUTHAJIUra y3rapTupuO, cyHrpa y
¢ku Oy aHajmor KydyawTuprud €pramuja KydyalTupuinO, Oupop Oup cTpenkaiu
UHAMKaTOpra Oepuiap, Oy MHIMKATOp IIKalacH 3TAJOH TEPMOMETp Epaamuja
KaJIMOpOBKa KWIMHAp »3AU. By ’kapa€H aHuya IOKOpM Mallakajid MexHaT Tayiad
KUJIQJIUTaH )KapacH d]1U.
XO03Upru KyHJa D>JIEKTPOHKAa CaHOAaTH TOMOHHWJAH IOKOPH aHUKJIHKAA
KaJIMOpOBKa KWIMHIAH, TYpJaW MapaMeTpliapHd VIYOBYM pakaMiIM  YI4OB
KypWIMAJIAPUHU, KyMJIaJaH XapopaTHU YIYOBYM HMHTEJIEKTyall JAaTYMKIAp Ba
KOMIIOHEHTJIap Uiuiad yuKapuiaMokaa. Macanan, Jlannac ¢upmacuHUHT Xapopar
ymgoun DS18B20 pycymiln MHKPOKOHTPOJUICpUHHU KypcaTuin MyMkuH (1 —

pacMm).



DAL LAS

(BOTTOM WIEW)
T(O-92
(DS18B20)

2.1 — pacm. DS18B20 pycymiir MUKPOKOHTPOJUIEPUHUHT TAIIKH KYPUHUIIIH.
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by MukpokoHTposuIep €paaMua Kyaa aHUK MUIUIAMAWIAH XapopaT yJrdaml
KYPWIMACUHH SIPATUIL MyMKHUH. By KypuIMaHUHT YI4ail aHUKJIMTUHU OOIIKAPHUII
JacCTypHIaH Y3rapTUPUIIT UMKOHHUSITA MaBXYy/I.
2.2. Pakamuii 3J€KTPOH TYPT MO3ULIMSIIA €TTH CETMEHTIIA UHIUKATOPIIN

Xapopar YI40BYM KypHUJIMAHUHT JJOUXACUHU Oa)KapuIl YUyH MaBXY/[

TE€XHUK BOCUTATAPHUHT TaXJIUIH

AHaHaBUH JIOMXAJOBUYM MYXAHIUC aBBAJIAPU MOHTAX CTOJH, TYPJIH
Ta@bMUHOT MaHOamapu, Kymiad CUTHaI TeHepaTopiiap, ocmuuiorpad,
4acTOTOMEpP, Xapaktepuorpad kaOu Ya4oB KypuiaMmanapHu, KyImjaald 3JIEKTpOH
KOMIIOHEHTJIap, Ba HHUXOSAT TMasJIbHUK EpJaMuja MakeTJall  ycyiaujaa
KypWIMaJIApHU JIOUXanap 3A1. XHUcoOall TEXHUKAaCUHUHT kaJall cypatiap OuiiaH
PUBOXIIAHMIIIN, JACTYpJIALl TEXHOJIOTUSIIApU]IA SPUILUIITAH IOTYKIIAp, MAaTEMAaTHK
MoJieJUIall YCYJUIApUHUHT CYHITH IOTYKJIapy: UMMUTAIIMOH MOJIEJUIAII, JIEKTPOH
KOMITOHEHTJIAPHUHT 3MYJISIIMOH Ba CUMYJISILIMOH MOJIEIJIApH SIPATUITUIIH, BUPTYall
MoOJIeJUIall TU3UMUHUHT JIOMXajall aMaJuéTUra KUpuo Keauiiyu OuiIaH 3JeKTPOH
KypriMaiiap JIOMXaJOBYHUCHUHUHT KOMITbIOTEPJIAITUPHILL acocuja
ABTOMATJIAIITHPWITAH WII YPUHJIAPUHUHT sipaTwimidra onubd kenmu. FOxkopu
AHUKJIWK/Ia WIUIOBYM 3aMOHABUW YIYOB KYypWIMAJIAPWHU JIOUXAJAll Y4YyH

OYI'YHI'M KyHJa KOMIIBIOTEp SHT ACOCUU TEXHUK BOCUTAra aijlaHiu.

2.3. Kylinnran MacajlaHWHT €4MMH YUYH 3apyp OViraH qacTypuil BocUTanap
TaXJIUJIH.
IOxopuna alTUIITAaHUJIEK, OyryHru KyHJIa Kyaa KYTI120

aBTOMATJIAIITUPUIITAH JIoUXajall TU3UMJIApU Y4YyH JAcTypuil BocUTalap amMalja

kymannamokaa. MAPLAB, MatCAD, MultiSim, OrCAD, PCAD Ba AutoCAD,

WorcBench xabumap. By mactypiap 25eKTpoH KypHIMATapHH  JIOMXaJalil

STAIlNIAPUHUHT 6I/Ip KUCMHUHWUIMHA SBbHH, KYPUJIMAHUHI IMPHHOUIINATT CXCMACHHU

Taiépaml €KM TeOMETPUK MOJIeUIall KUCMUHUTHHA ¥3 nuura onaauiap. PROTEUS

VSM nactypuii Maxxmyacu 5ca, OKOpUIA 3Ciatud YyTwiran Oapya JacTypiiap
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Basu(pacuHM Xamja yiaapra KyImmMya MUKPOIPOLIECCOP Ba MUKPOKOHTPOJUIEPIapHU

AacTypJanl TCXHOJOTUACHHU XaM 5'13 nyura ojaaam.

11 — Bo6 Paxamunu 3neKTpoH TYPT NO3UIMSIIA €TTH CETMEHTIIM HHIUKATOPIIN
XapopaT YI40BYM KypUJIMAHUHT OJIOK CXEMaCHHHM JIOMXAJall.
XapopaT yI40BYM KypPHUJIMaHUHT OJIOK CXEMACHHHU JIOUXaJall Y4yH Oy KypHUJIMaHUHT
OJIOKJTapuHU COHM Ba Basu(allapuHH aHUKIaiiMu3. by Kypunmana yHUHT I0KOpHIa
KEJITUPUIITaH Tajabiapu acocuaa ajnodarra:

e xapopar yiaJami OJIoTH,

® CBETOAMOJIIM paKaMJIM MHJIUKATOpP OJIOTH,

e Mapkas3uil OOLIKapUII KypUIMacH,

® KHUMEBUM ANEKTP FHEPTHUSICH MaHOAN — aKKyMYJIATOD,

e MaHOa KyWwIaHMIIMHUA WKKU Japaxara 5B Ba 12B nmapaxkara ¥3raptupuo,

cTabmwamTupud 6epyBuM OJOKIap OYIHUIIN Kepak.

Kyitmgaru 3.1 — pacmaa nouxanaHaéTraH KypWJIMaHHHT OJIOK CXeMacu
KenTupuiarad. by Onok cxeMaHu oduC nacTypu UMKOHMATIapuaaH (oiinanaHuo,
YU3AMHU3.

By Onokx cxemanap y4yH 3JIGKTPOH KOMIIOHEHTIAp OMONIMOTEKACHIaH MOC
paBuiia MakOyd SJEKTPOH KypUJIMAHUHI CHUMYJISILIMOH MOJEIMHM TaHJIAWMMU3.
bynunr yayn ISIS mactypuna komboneHTnap meHtocuaan “P” nxkonkanu 6ocamus Ba
OYWJITaH OWHaJa KUIUPULI YYYH KOMIIOHEHTTa TEerHIUIM Oupop — OUp KaiT CY3UHHU
€3aMH3. ABTOMATHK KHIMPYB AACTypu OWU3 €3raH KajJuT Cy3ra MOC KOMITIOHEHTJIAp
pyiixatuau Oepanu. buz y3umuszra MakOyn OyiaraH KOMIIOHEHTa MOJCIHHU
tannaitmus. Tanmanran Mozen OU3HUHT JIOWXAMU3HUHT KOMIIOHEHTIIAp pyWxaTura
Vyraau. llyngait kuamb, y3uMu3ra kepak OyiraH Oapya 3J€KTPOH KOMIIOHEHTIIAp
MoiesuIapiuHu Tannad oixamus. LlyHnan cYHr KyprUJIMaHUHT NPUHIUIHAT CXeMaCcUHU

Jouxajaura KUpUuIrMniMmMnu3 MyYMKHH.
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Mapxkaszuu
OomKapuI Xotupanu

%JJTI‘?FIP‘II ‘ KypuiMacu \ Nuaukarop

Xapopar

TabMHUHOT Ba
AKyMyJISTOD

3apsaiail 0J10ru

3.1 — pacm. Xapopat yayail KypuIMacHHUHT OJIOK CXeMacH



3.1 — Xapopar ymuamn 610rH.

FOxopuna scnatu6 ytunran DS18B20 pycymin MUKpOKOHTposuiepu Oy 010K
UIIMHU TYIUK Oakapa OJUILIUTY Ty()ailau 11y MUKPOKOHTPOJUIEPHH TaHIAMMU3.

Kyitnnaru 3.2— pacMaa Oy MUKpOKOHTPOJIJIEPHUHT CTPYKTYpa CXeMacH
KEJITUPWITaH.

DS18B20 pycymum xapopar ymuam KypwiMacu ¢akar “1 — wire”
OpOTOKOJIM OyiiMua OOHIKa MHKPOIPOLECCOPIN HMM(OPMATIMOH KOMYHHKATIMOH
TEeXHHMKa BOCUTajapy Oumian Oupranukaa unuiatagu. burra éku oup neura DS18B20
pycymIn Xapopart Vyidamn KypuiMmacu mappainen yeyiaaa DQ oéru (PIN) Owmman “1 —
wire” cxemacu Oyiinuya Mapkasuil OOLIKApYBYM MUKPOKOHTPOJUIEPUTa YIJIAHUIIU
MyMKyH. DQ muHa TabMUHOT MaHOaiura “moATsIrHBAaOIIUMN — IOKOpUTra TOPTYBUM
KapIIMJIUK OpKajdu yJaHaau, YyHKM Oy IIMHara ynaHraH Oapua Kypuimanap Z
(roKopY UMIIEAAHCIN) X0JaTAaH (oiinanaHaauap.

DS18B20 pycymnn MuUKpOKOHTpojuiep Xxapopatau 9,10,11,12  Our
aHUKJIUTHUAA, STbHU O.SOC, O.ZSOC, 0.1250C, 0.0625°C AHUKJIUTUIA YI4alld Xamja
HazopaT KWwiMIKM MyMKUH. Onatna 12 OMTIIM aHUKIMK Japakacu YpHATWITaH
oynagu. dovinananyBun Oy aHUKIWKHM Y3rapTUPMOK4M OVyica, mMaxcyc KOMaH[a
épnamuna, DS18B20 pycymianm MHUKPOKOHTPOJJIEPHHHT KOGUTYpaIusi perucTpura
KEepaku axOOPOTHU €3UIIN MYMKHH.

DS18B20 pactna® TuH4Y Xxomartna Oynmaau. XapopaTHH Viiyaln peKMMHra
VTKa3ull y4yyH Mapkasui Oomkapuil Kypuimacu “0x44” xkoMaHJacuHU OepuIH
no3uM. by komanmanu onrau, DS18B20 xapopaTHu KoHBepTauus KuiuO, 2 GaluTiu
omepaTuB XoTupacura cakmad kysaum Ba DS18B20 maccuB Xomatura KalTaaw.
bomkapum kKypuwimacu DQ muHacu xonaTuaaH XapopaTHU KOHBEPTALUs KUJIMII
JKapaéHMHM  Ha3opar  KWMIIMIIM ~ MyMKuH. llyHnaH  cyHr,  Mapkasuu
MUKpOIpolieccop xapopaTHu 2 Oaitnu kuiimatuHu xotupacuman DS18B20 DQ
IIMHA OPKAJU YKUO OJIUIIN MYMKHH.

Ky#innarn oupunum sxanpanga DS18B20 kamanpanap tuzumu
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3.2 — Mapkasuii OolIKapuIll KypuiMacu
Mapkazuit Oomkapumn Kypuimacu cudaruga PIC16F873a pycymim
MUKPOKOHTPOJUIEPHHU HIUIATUII MyMKHH. By 8 paspsnin MukpokoHTposuiep 6yiuo,
3 Tta mapamien noptra, 10 paspaniu aHajor pakam y3rapTupruura, Taiimepra Ba
oomka Kypuiamainapra sra. 4096 Oaiitnu ¢uam XoThpacura KEepakiad JacTypHH

ANIEKTp ycynuaa €3uil MyMKUH. 3.4 - pacMa Oy MUKPOKOHTPOJUIEP apXUTEKTypacu

KEJITUPUJITaH
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3.3 — CBETOIMOATN paKaMJIu HHAUKATOp OJIoTH
jouxara Kyiuwirad tanab acocuna 7 cermeHTnu “MHaukarop” KypuiMacuHU
CBETOAMOIap/a Jouxanaiimus. Pakmiiap yinuamu etapiiv qapaxaja Karra
OynuIIM yuyH Xap OMp cerMeHTra 4 Ta CBETOAMOAHM KeTiMa KET yJIaMu3.
Cetoauoaniapia WMFUJITaH 7 CETMEHTIIM UHIUKATOP.

MasbnymkH, cBeTo MO yIap oaaraa 3.2 B kywiaHuira Myjpkajianrad Oyiagu.
HlyHuHT y4yH, HHIUKATOp TabMUHOTH yuyH 12.8 B xyunanum OepyBuu OJ0K 3apyp
oynasu.

3.4 4-06mox KUMEBHI BIEKTpP SHEPTUSACU MaHOANWN — aKKyMYJISITOD

3apsiasiail OJIory.

FOxopunaru Tanabnapra acoca, JjouxajaHa€Tran xapoparT yiJaiil KypuiMacu
TabMHUHOT MaHOalu 2 napaxanu, seHu, 5 B Ba 12 B kyuinanui Oepuiiy J03uM.
TabMuHOT MaHOaliu KyBBaTUHU KyPHUJIMAHUHT TIPUHITUITHAI CXEMACH JIOMXaJaHTau
aHUKJIamMu3 MyMkuH OVinaau. Ctadun 5 B Ba 12 B kywnanum 6epyBun ymoy
TabMUHOT MaHOAM aKKyMJISITOPHU 3apsAJIOBUM KypUIMaJaH TabMUHIIAHAIU. by
KypwiMa y4yH 2 Ta Ky4ilaHui crabnuzaropunan: 7805 Ba 7812
MUKpocxeManapuiad goitnananamus. by mukpocxemanap moc pasuiiga S B Ba 12 B
cTabWJI KywIaHMIl Ba MakcuMai 1 A Tok OGepuiira MypKaJliaHTad. Xapopar
PEXUMUHM CaKJIalll yYyH yJIApHH paJudaTtopra KOTUpHIIra Ky3aa tyrwirad. Kyitnaa 6
—pacMaa Oy MUKpOCXeMaJapHUHT cxemaTuk Oenrunanuiy [SIS uirum oitHacuaa
kenrupuirad: CBeToauoaIapaa HUFUITad 7 CETMEHTIIA UHIUKATOP.

Mabnaym €xu, cBeroguomyiap oaaraa 3.2 B kywiaHuiira MyspKajlaHraHn Oyiamu.
[IlyHuHT Y9yH, UHAUKATOP TABMUHOTH

12.8 B xyunanum 6epyBun OJI0K 3apyp Oyasu.

Ym0y 0510k KUMEBUH 3JIEKTP SHEPTUICH MaHOANH — aKKyMYJISITOP

KOxopunaru tamabnapra acocaH, JouxaidaHa€TraH Xapopar yirdarl KypuiMacu
TabMUHOT MaHOailu 2 papaxkanu, spHU, 5 B Ba 12 B kyunanum Oepuiu J03uM.
TabMUHOT MaHOalKM KyBBAaTMHHM KYPHUJIMAHUHI MPUHIMIIHAT CXEMacH JIOUXajaHTrad
aHUKIAIUMU3 MyMKUH Oynanu. Crabun 5 B Ba 12 B kyunanum OepyBuu ymly

TabMHUHOT MaHOanu AKKYMJISITOPHU 3apsAAI0BYN KypUWJIMaJaH
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TabMUHIaHaAu. by KypunMa yuyH 2 Ta KywiaHum crabnuszaropunan: 7805 Ba 7812 mukpocxemanapunan doiinananamus. by
MHKpocxemanap Moc paBuinga 5 B Ba 12 B crabun xywranum Ba mMakcuman 1 A Tok Oepuiira MyipKaiiganrad. Xapopar
PSKMMHUHM Cakjall y4yyH yJapHU paguaropra KOoTupumra ky3ga tyrwirad. Kyiuma 3.6 — pacmpa Oy MUKpocXeMalapHHHT

cxemaTuk oenruwnanuiuy [SIS niruun oliHacuaa KETUPUIITaH:
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3.6—pacm. 7805 Ba 7812 MuKpocxeMaJapUHUHT CXEMATUK OeITUIIaHUTITH



AKKYyMyJIATOPHHM 3apsiajianl OJIOoTH.
3axupa sHeprusi mMaHOaim cudaruga akkymymnsTop OarapescuiaaH QonganaHaMus.
[IyHuHr y4yH, 3axyUpa HSHEPTrUACHUHM aKKyMYJsTOp Oarapesicura WUFUIN Y4YyH
3apsiiail KypuiMacu 3apyp Oynaau. By 3apsanam Kypunmacu 220 B nu tapmokaan
sHeprus oyud, aKKyMyssiTop OarapesicuHu 3apsiaiind. TapMokaa KywiaHMII
WyKonranga, JouxajaHa€TraH KypuiMma akKyMyJsiTop OaTapescu SHEpTrusCHIaH
doitnanananu. [llyrna kumm6, monxananaérran HHGOPMATOP KypPUIMAaCH Y3JIHUKCH3

OHCPIUA TABMHUHOTHI'A OI'd.

11V - bo6 Pakamiu 351€eKTpOH TYPT NO3ULHUAIN €TTH CETMEHTIN UHANKATOPIIN
Xapopar YJI4OBYM KypUJIMAHU TPULIMIHATL CXEMACUHHU JIOUXAalll.

KypuiMaHUHT NPpUHIMITMAT CXEMACUHH FOKOpHIard Tanadap Ba KApOpUMHU3Ta
acocan VSM PROTEUS nactypuii maxkmyacununr ISIS nactypu €pnamuaa
OaxxapaMus.

4.1- Xapopat yayai OJIOKHUHT PULIUIIHAIL CXEMACH
1- 6moxna Tyramanrad DS18B20 pycymin MUKPOKOHTpOJUIEpAaH
doinananranumus yuyH ISIS nactypu 6mbimnorexacunan DS18B20 monenvunau
xamza yHu 1 — wire cxemacu O6yiinda “rokopura TOpTyBYM KAPIIWIMK OPKAJIUA YIIalll
yuyH pe3uctop Tannaimus. [mnoBaNel (Uepros I'. DS18B20 Onucanue paboThl ¢
JaTYUKOM Temreparypbl. Merarekc. Ykpauna. J[nenponerposck.2009)] na
kypcatmiranuiek ynanran DS18B20 nunr npunnunuan cxemacu 4.1 pacmaa

KYpCaTHJITaH.
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4.2- Mmapka3uil OOIIKApHUII KypHIMACHHUHT MPUIUIHAIb CXeMacH
Mapkazuii  Oomkapum Kypuimacu cudatuaa unuiatwirad PIC16F873a

PYCYMJIM MHUKPOKOHTPOJUIEPHUHT TMPUHIMUIIMAT CcXeMacu Kydumarn 8 — pacmia

KCITUPUIITAH!
i
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4,2 — pacm. Mapkaszuii 6omkapuin Kypuimacu PICL6F873A HUHT TpUHITUTTHA

cxemaga OeNTriIaHUIIIHN.



Pacmna PIC16F873A nunr xap ywana noptu: A, B, C noptinapu PIN(o€k)napu

Ba a”a mwy PIN map opkanu Typau pexumiapaa UIUIATWIAIWTAH CHTHAJIAD AHUK

kypunuO Typubau. 1-PIN ra ynanran TapbMHHOT MaHOacu MCLK CUTHAJIUHU
cumyisinus  Kwiagd. 1 — Onokmarm  xapopar ymadoun DS18B20 pycymun

MHUKPOKOHTPOJIJIEPHU A IOPTHUHT 4 paspsiaura, ibHu 6—PINra ynaitmMus.

4.3. CBetoauomiu pakamiin 7 cerMeHT/ M “UHauKaTop” HMHT

NPUIMIHAIB CXeMaCH

jJouxara Kyiwiran tanad acocuga 7 cerMeHTNIM “HMHAaukatop” KypuiMacUHU
CBETOMOJIapJa JouxanaiMus. Pakmiap ymuamu etapiau Japaxana Karra OYIuiiu
y4yH Xap Oup cermeHTra 4 ta CBETOAMOJHU KeTMa KeT ynaimu3. bynunr yuyn ISIS
nacTypu OuOIMoTeKacuiaH KU3W €PUTYBYM CBETOAMOJl MOJIECIWHU TAaHJIAWMHU3 Ba
JNACTYPHUHT UMKOHMSITIApUIaH Keau0 4YMKuo, cBeToanoanapaan ¢oinaaanuo
7 CerMEHTJIA MHAMKATOp IIAKIHJAA NPUHLMIHAI CXEMaHH 4u3aMu3. ByHUHTr ydyH
aBBaJl | Ta CErMEHTHUHI NPUHIUIHAI CXEMacCHUHU Tan€pnaiimu3. MabiyMKH,
PIC16F873A nunr noptunaru curian 0 kogu yuyH 0 Bonbt, 1 koau yuyH 5 Boubt
oynaau. 5 BonbT curnHan Owian 12 BonbTin 3aHXkupHH y3u0 ynam ydyH Owusra
outrra p-N-p Ba OUTTa N-P-n YTUIIUIM TPAH3UCTOPJIAp Kepak OVnaau. YuuHuu N-p-n
VTHILIM TPaH3UCTOpP dca TMO3HMIMSIHMU yjam yY4yH kepak Oymamam. Kyitmmarm 4.3 —
pacMa CBETOAMOUIM MHAMKATOPHUHI OUTTa CErMEHTHMHHWHI NMPUHLMUIINAAI CXEMacu
KypCaTUJITaH.
CBeToanoAJIM UHANKATOPHUHT OUTTa CETMEHTH 3JIEKTPOH KATUTUHUHT MPUHIUITINAAT

cxemacu. by epna R1 (segment LCD) GTTa cerMEHTHHHT CXEeMaTUK OCITHCHIHP.

by wnaukaropHuHr unuiamu yuyyH bl Ba cl Hykramapra “l1” curHanuHu
(5Bosbt) Oepumr kepak. ynga Ql, Q2 Ba Q3 TpaH3uCTOpiapu OYUIHUO,
cBeTOaMOIap EpUTUIIHM Oomuaiian. 9 — pacmaa 3ca MHAUKATOPHUHT OWUTTa

MNO3ULUSACUHHUHI IIPUHIUIINAII CXEMACH KCIITUPUIITaH.
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Xosupru KyHma nayHE 0o30puma acocaH XuToiaa wnuiad YuKapuiran
nuametpu 4.8 MM Xamga 5 MM OynraH HOMabiIyM pPyCyMJIHM TYpJIM paHTIard
WHIUKATOP CBETONMOAJIap MaBxkynA. by cBeromuonmnap souxa Tanadiapura TYIUK
xaBoO Oepaau. YIapHUHT acOCHN TEXHHUK MapaMeTIapu AEApid OUp XWUJI: HIIYH
KyWIaHUIIM TaXMUHAH 3 BOJBT, HWIIYU TOKM 20 MWUIMAMIEPHU TAIIKWJ 3Taan. Y
XOJila JIOMXaJaHTaH WHAMKATOPUHUHI OUTTa CErMEHTH HUCTEeMOJ KUJIAETraH TOK
MUKJIOPUHHM KyWJaruda XucoOnaml MyMKWH. By TOKHUHI MHKAOpPH JIOMXaJaHTaH
WHIUKAaTOPUHUHT OUTTAa CErMEHTH TYpTTa KEeTMa — KET YJaHTaH CBETOJIUOJIAp
rypyxuaan 11 tacu mapamien ylaHTaHIuTH Typailim

Is =20*11= 220 MunnmamMnepHH TAITKHI dTaIH.
Xap Oup mo3uiKs y4yH MaKCUMal TOK MUKIOPH KyHugaruda XucoOaaHaau:
Ip = Is1+ 1s2+ 1S3+ Is4+ Is5+ Is6+ Is7 = 220*7 = 1540 mA.
CerMeHT Ba MO3ULMA TOKJIAPUHU KOMMYTAIUsl KWIAJAWTaH TPAaH3UCTOPJIAPHU
TaHJIAUJIUK.
[lo3unust TaH3UCTOPJIAPUHY TAHJIALI IAPTH:
Ik > Ip, Uk > Us:
Ik >1540 mA, Uk>12V
[ynra kypa A1015 TpaH3ucTOpHM TaHIANMU3. YHUHT UIIIYA TOKU Ba
KY4WIaHUIIU:
k= 400 mA Uk= 75V

CerMeHTIapHM KOMMYTalUsl KWIYBYM TPAH3UCTOPJAPHU  yJIAPHUHT

KOJUIGKTOp TOKHM Ba Ky4JaHUIIM OyiiMya WHAMKATOPHUHI CETMEHT TOKH Ba

KyWIaHHILIWTa HUCOAaTaH KyWuaaru mapriapra acocaH TaHJIaiMM3:

Ik > Is, Uk > Us;

SBHU Ik > 220 mA, Uk >12V

[ynra kypa BD711 TpaH3ucTopHH TaHIalMU3. YHUHT UIIYXA TOKH Ba

Ky4JIaHHWIIN:



Ik= 4 A Uk= 75V

Cxemanaru Q10-Q16 TPAH3UCTOPIAPUHUHT SbHH, CEerMEHT
TpaH3UCTOpJIapy O0a3acCHHU KOMMYTallUs KWIYBYM TPaH3UCTOPJIAPHUHI KOJUJIEKTOP
TOKM CErMEHT TpaH3ucCTopiapu 0a3za ToKuAaH Karta Oynumm kepak. LlyHuHr yuyn

Oy Tap3uCTOpJIapHU TaHJIAII IIAPTUHU KyHuaarnya:

Ik > lyrs,
MabaymMku, npn, pnp TPaH3UCTOPJAPHUHI TOK OYWHYa KydauTHPHII
koadpdunmentu K = 10 + 10000 opanukaa éragu. Kypuama UIIOHYIN WIIUIANIN YIYH
oy xodpdummenton kamuaa K = 10 ged® xwmcoOmaiimMus. Y Xxoija CErMEHT

TPAaH3UCTOPJIAPUHHUHI 0asa TOKH :

l,= 1k / K =20/10 = 2 mA.

VY xonma Q10-Q16 TpaH3ucTOpIapUHUHT Ba OOIIKA CETMEHT TPaH3UCTOPIapU

OazacuHU KOMMYTaluA KWJIYBYH TPAH3UCTOPJIAPHUHI TaHJIall IIapTH:

Ik >2 mA.

by maptnapra kypa C1815 pycyMiau TpaH3UCTOPHH TAHJIAMMU3. Y HUHT

HITYH TOKH Ba KYYJIAHHWIIIN:

k=" 400 mA Uk= 75V

4.4 TapbMUHOT MaHOAMK Ky4JaHUIITMHU UKKH apaxara 5B Ba 12B gapaxara
Yy3raptupu0, cTadmuiamTuprud 6epyBUr OJOTUHUHT MPUIUITHATL CXEMACH.
JouxanaHa€TraH xapopar Vyidaml KypuJIMacHHUHT TabMHUHOT MaHOam 2
napaxanu, sbHd, 5 B Ba 12 B kywianum Oepa onuimy ydyyH 2 Ta Ky4JIaHHII
crabnmuzaropu 7805 Ba 7812 MuKpocxemajgapuHU TaHjaraH SAUK. ODHIU yiap
UIITUPOKHUIATH TAMUHOT OaHOAWWHWHT TPUHIMIIKAAT CXEMACHHU JIOUXAJAIUK.

Bbynunr yuyn ISIS pactypu OmbOnmoTekacuaaH 11y MHUKpOCXeMmanap MOJeJUIapUHU
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Xamza DBJEKTPOJMTUK KOHJIEHCATOp MojeapuHu Tanjaimui. Crabmuzaropriap
KUPUIITUTA BAa YUKUIIUTA CUJUIUKJIOBUM cH(aTHIA JIEKTPOIUTHK KOHIEHCATOPIAPHH
ynaiimMu3. 5 BosibTiu yuKuIra :okopu yacoranapiu guistpiam yuyyH 1 Mx® ou C4
KOHJIEHCATOpHU ynaiimu3. 4.5 — pacmuma noumxajlaHraH CcTaOwuian OJOTHHUHT

MIPpUHOUIINAIIb CXCMACH KCIITUPUIITAH.
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4.5 — pacM. TabMUHOT MaHOAUMHUHT cTAOMILIAI OJIOTU MPUHIIMITHAT CXEMAacCH.
Cl, C2, C3 xouaeHcaTopiap mnacT dYacToTtaqu QuIbTp BazudpacuHU
Ooaxapamunap. C4 KOHIEHCATOPHM dCa IOKOPU dYacToTaimu (QUiIbTp BazudacCUHU
Ooaxxapamu. by xonaeHcatopmap ¢Epmammua CTaOWIIOBYM  OJIOKHMHT  YHKHUII
KYWIAaHWIIIA MUKPOKOHTpOJUIepiap Tajmabura xaBoO OepaaWran mapakarada

myJbCaludaIapn KaMasiau.
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4.5. Tyrpunam (3apsajiam) OJJOTHHUHT NPULIMINAIL CXEeMACH.

Tyrpunam (3apsiaman) OJIOTMHUHT IPULIMIIKMATL CXEMACH YUyH TOK MaHOaiu
Ba UKKH SIPUM JaBPJIM KYNPUKCUMOH TYFPWJIATMY CXEMACHHU KyJUIauMHU3. DyHWHT
yayH ISIS nmactypm OubnmoTekacupaH pe3uCTOp, KYMPUK CXeMacuaa YJlaHTaH
nuoiap omoru (Bridge) xamaa OUImosissp KOHIEHCATOP MOAC/UIAPHHM TaHIaiuMu3. 4.6
— pacMa TaMUHOT MaHOAMMHUHT TYFpuiam (3apsjsiail) OJOTHHHUHT JIOMXaJIaHTaH
MPUHIUANKAA CXEMACH KEeJITUPUJIITaH.

DOHIY 1uly OJIOK 3JeMeHTIapuHu TaHjiaiimuis. 4.6 pacmpa kypcatwiran C5
KOHJIeHCATOpX OaiacT KapmuiuK OYiInd yHHM TaHjall IapTiapu KypHIMAHWHT
MaKCHMMaJl BAa MUHUMAJI KCTEMOJI TOKH aHUK OYiranaa Kyiugaruda Oyiaau:

Xc= Ucmin/INmaxs XC=UCmax /Nmin ;

MasbiyMku:

Xc=1/oC = 1/(2=fC) = 1/314C,;
VY xonma C5 tanmam mapTiaapy Kyidugaruda oyiaau:

C=1/314Xc; U,y > 310 V.
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BRI kynpuKkHu TOKH Ba KyWIaHUIIHN Oyiirya Kyiuaard maprra acocaH TaHJaiMu3:
Uan > 310 V; Ly > 1A;
by maptra moc 2WO01G auoanu KypuKHU TaHJIAUuMU3.
4.6 — pacmaaru DIODE Hu Toku Ba KyuigaHHIIM OVinYa KyHugarnda TaHIaiMus3:
Ui > 40V Ly > 1A
B1 akkyMyasTOpHU CUFUMHU Ba KyWIAHHUIIN OYiHYa TaHIaMMU3:
U =12V, I amp.hr >4 amp.hr.

Hlynnait kunub, KypwIMaHUHI Oapya OJIOKJIAQpPUHUHI IPUHLHUIIMAT CXEMacu
Tai€p Oynau. CxemMaHu COANANAIITUPUIN Ba VKUII YYyH KyJailIalITHPUIN YIyH
DS18B20 pycymnu xapopaT JaTYUTMHU, WHAUKATOPJIAPHU, aKKyMYJIATOPHH Xamaa
TapMOKHM yJall y4YyyH KOHHEKTopyiap TaHnad onamu3. Kyigarm 4.7 —pacmpaa

TaHJIaHTaH KOHHEKTOP CXeMaja KypcaTuiraH.
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V bo0: Pakamiu 371€KTpOH TYPT MO3UIUSIIM €TTH CETMEHTIIA WHANKATOPIIN

Xapopar YI40BYM KyPUIMAHUHT JACTypUN TAbMUHOTHHU JIOMXAJIAII

KypunmanuHT nactypuii TabMUHOTHHY JIOUXAJANTYYyH aBBaJl JACTypUil TAMHUHOT
OakapHIlM JIO3UM OYJIraH uIuiap KeTMa — KeTJIMTMHM Oatadcun €3ub ynkaMu3 Ba
aHa 11y €3yB acocuja JacTypud TabMUHOTH QJITOPUTMUHHUHT OJIOK CXEMAaCHHU
Yn3aMu3, CYHrpa Tai€piiaHran OJOK cxXema acocujaa acceMmOiep THIHWIA NacTypui
Ta@bMUHOTHHU JIOUXAJIAMHU3.

5.1 Kypunma nactypuit TAMMHOTH aJITOPUTMHHUHT OJIOK CXEMacu

KypuiMaHnuHr JacTypuid TaMHMHOTHM acoCHil (YyHKUHMACH XapopaT yiaJaml Ba
yilyaHraH XapopaTHM HHAMKATOpra 4umkapub Oepumgan umbopar. Jlemak, mactyp
LIUKJIMK paBuiaa xapopat ynaosun DS18B20 pycymiin MUKpOKOHTPOJUIEPUHM HIITA
Tymupu0, y ymyad Gepran xapopaT XakKujard pakamian axOopoTHH YKuO osuin Ba 7
CErMEHTIIM 4 TO3UIMSIN WHIUKATOpra YHIMK TU3UMJIard pakaM IIakiuga JUHAMUK
peXUMIA, STbHU, aBBajl OMPHHYU TO3HMIMS axOOPOTHHH, CYHTPa UKKHUHYU TO3HUIIHS
axOOpOTHHHU, KEHMH yYMHYM Ba TYPTUHYM MO3ULUSIAP aXOOPOTMHU KETMa — KeT
yuKkapu6 Oepumian uoopar. 5.1 — pacmaa aHa nry OOLIKapuIl aarOPUTMHUHT OUp
KUCMUHUHT OJIOK CXeMacH KEeJITUPUIITaH:

(Crapt) — (IToptaapuu aactypmain)-(DS18B20 uu akTuBal)

ISIS wmmum o¥Hacuma Sourse MmeHrocu Tapkuouaarn Add/Remove Sourse files
MEHIOCH OWJIaH JIoMXaJard MUKpOKOHTpOJIIepra IOKIAHUIIY JIO3UM OYiraH aactyp
daiimHn Ba Kepakid MHUKPOKOHTPOJUIEPHUM XaMJa TPAHCIATOPHU TaHJAIl JIO3WM.
[yngan cyHr TpaHCHISLMS KWIMHCA Ba JacTypAa Xed KaHjaail xaro Oynmaca,
TpaHCJISALMSA HaTWXKacuaa Xocua Oynran (*.hex) daiin mouxanaru rokiaHaad. Arap
nouxa gactypu C twimaa Tanépnanran Oyica Ba Oy mactyp C TpaHcasTopu OuiaH
TpaHCHSALMS KUJIMHCA Ba JacTypja Xed KaHjmail xaro Oynamaca, TpaHCIALUS
HaTHXRacuaa xocwi oynrad (*.hex) daitn nouxagarn MUKpOKOHTPOJUICPHUHT JAaCTyP

XOTHhpacura ajloxuyja IOKJIaHUIIN JIO3UM.
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—> | DS18B20 uu akrusnam  |€

Crapr

ﬂ

[loptiapau nactypriam

|

ﬂ

DS18B20 xaso6unu KYTHIII

Xa

DS18B20 na xato?

DS18B20 nan XapopaTHU OKUIIIN

!

XapopaTHHU UHJIMKATOPTa YUKAPHIII

)

5.1 — pacM. bomikapuiir anrOpuTMHUHT OJIOK CXemMacu
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Kypunma pactypuii TaMUHOTH alnropuTMHUHHUHT Accembiep éku C anropuTMHUK

THJUIAapyuIaru peajain3alnuAaCcu.

ISIS  nmactypuit  Maxkmyacuaa  Typiad — MHKPOKOHTpOJIIEpIap  Y4YyH

“ACCEMBJIEP” Ttwimmpa Tail€piiaHraH JacTypHH Tap)KMMa KuWJduO OepyBuH
TpaHCHATOpAAp MaBXyld. YOy Tpacuaropiap EpAaaMuaa AacTiadKu JacTyp
daimaaH MUKPOKOHTPOJUIEp YUYyH HWINUM JacTypHH Tai€pnad onamu3. byHUHT
yuayH ISIS ummam oinacuna Sourse meHtocu tapkubunarn Add/Remove Sourse files
MEHIOCH OWJIaH JIOMXaJard MUKPOKOHTPOJUIEpra IOKJIAHUIIHN JIO3UM OYIraH JacTyp
dalinuHu Ba KEpakiy MHUKPOKOHTPOJUIEPHH Xamja TPAHCISITOPHU TaHJAII JIO3UM.
[yngan cyHr TpaHCISIMS KWIMHCA Ba JacTypia Xed KaHaa xarto Oyimaca,
TpaHCJISALMSA HaTWkacuaa Xocus oynran (*.hex) daiin nouxanaru rokiaHaad. Arap
nouxa nactypu C tunmaa Tail€pnanran 6ynca Ba Oy mactyp C TpaHcasTopu OuiaH
TpaHCISIIMS KWIMHCA Ba JacTypla Xed KaHmad xato Oyiamaca, TPaHCIISIHS
HaTHxkacuaa xocws oynran (*.hex) daiin nouxagaru MUKpOKOHTPOJUIEPHUHT JACTyP
XOTHpACUTa AJIOXH/1a FOKIAHUIIIH JIO3UM.
Hactmabku  mactyp MaTHUHU  Tai€pnamga — tannmanraHn  PIC16F873A
MUKPOKOHTPOJUIEPUHUHT ~ KOMaHJajdap THU3UMHAAH Xamjaa ymly  Jouxazaa
unutatuiarad DS18B20 mMukpokoHTposuiepyn KoMmaHmanapuaan ¢oigaranamus. by
KOMaHJaJIap Xakujard mabiymoriap Moc pasumina [1],[2] xamma [3] na Tynuk
KEJITHPHUIITaH.

NnoBana ymoOy gactyp ¢GpparMeHTHHUHT MaTHU KEJITUPUIITaH.

KypriaMaHUHT MOHTaX IUIATACUHY JIOMXAJIALLL.
KypuiManuHr MOHTaX IUIATACMHM JIoMXajamwl y4yH Proteus pmactypuii
Ma)XMyacHHUHT Ares JacTypuaaH ¢oiinananamu3. MOHTaX IIaTaCUHH JIOUXAala
DS18B20 xapopaT ya14oBUM KypuIMaHU, WHAUKATOPJIAPHHU, AKKYMYJIATOPHU Xamja

TapMOKHH yJlall Y4yH KOHHEKTOpJap TaHjaad ojgamus.
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bynunr yuyn 4.9 — pacmaa kypcatwiran Oapya SJIEKTPOH KOMIIOHEHTJIApHUHT
KOHCTPYKTUB MOJEJUIApUHHU aHMKIaiMu3. ByHna nouxanaHraH WHAMKATOpP YYYyH
CONN - D15F pycymnn KOHHEKTOPHHHU TaHJIAMMHU3. AKKYMYJISTOPHH KypuiMmara
ymam yuyH SIL-156-03 pycymnm koHHekTopuHHM TaHmaimmu3. 220 Bomber
KYWIAHUIUIA 3JIEKTp dHeprusick TaMuHoTu Tapmorura ymam yuyH CONN — H2
pycyMmiu KoHHeKTopuHHU Taniamus. Ly y3rapunnapau xucobra onub TaépiaHraH
npuHnunan cxema 4.10— pacMaa KypcaTuiras.

Ounu, ARES nactypunu uinra Tymrypamu3. ByHUHT ydyH UCHC JacTypujaru
meHtoman ARES wkonkacuam 6ocamus. bynna ISIS nmactypunarm Gapua smaekTpoH
KOHNAHEHTIapuHU OofjaHMIn pyixatn aBTomMatuk Tap3na ARES mactypura
y3atuinaan. ARES mactypu €pmnamuna KypuiIMaHUHT MOHTaX TUIATACMHU Tar€piar
y4yH YHUHT TE€OMETpUK pasMepiapuHu kypcaramus. llynaman cynr, ARES
JACTYPUHUHT

Arap ISIS nactypu OubnnoTtekacuaa Ou3 TaHjIaraH 3J1€KTPOH KOMIOHEHTIAPHUHT
KOPITYyCH S'TbHU reoMeTpuK mojaenu maBxkyn oynca ARES nactrypura ISIS nactypuna
Tal€piiaHraH MPUHIUIHAAT cXeMa Oyiu4a 3JIEKTPOH KOMIOHEHTIAPHUHT YJIaHUII
pyiixatu y3atunaan Ba ARES nactypu Oy pyiixataan ¢oiinanaHu0, aBTOMaTHK KU
ABTOMATJIAIITUPWITAH PEXKUMIA DJIEKTPOH KOMIIOHEHTJIAPHU TaHJIAHTaH YI4aMIiv
riaTara >KounamTtupuO Oepaau. DIeMeHTIap KOWIATyBUHU 3 YI4amIid aHUMAIMOH
TAaCBHp OPKajM KYpHUII Ba Kepak Oyica 3JeMeHTap >KOWJallyBUra y3rapTUpHILLIIap
KUPUTWIIMIIN MyMKHH. By kapaéHHu keTma ket OaxkapuO, MOHTaX IUIaTacuua
AIIEKTPOH KOMITOHEHTJIAPHUHT ONTHUMAN >KOWIamryBura spumuin myMmkus. Lllynman
CYHT, DOJEKTOH KOMIIOHCHTJIAQPHU TYTAIITUPYBUYM OJIEKTp  YTKa3rHUJIapUHU
jJouxajnamira KUpuimuiaav. by jkapaéH xaM aBTOMAaTUK UTTEPAIMOH peXUMIA
OaXapuiuIIM Ba KyJIJa YH3UII PEKUMHIA KEPaKIU Y3rapTUPUIUIAPHU KUPUTHII
MYMKHH.

Jlouxa Tait€p 6ynrau, ARES nacrypu CADCAM THU3UMH AACTTOXJIapU YUyH
JIOMXaJaHTaH MOHTaX Iuiatacu (aiyutapunu Tail€pnad 6epanu. bynunr yuyn Gerber
Generation MeHtocuHH Oocuin kudos. 5.3 — pacMaa JOWXaldaHTaH KypUIMaHUHT

ARES nactynna taii€piaaHraH MOHTaX CXEMACH KEITUPUIITaH.
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5.2 — pacM. JTouXajaHTaH XapopaT YIYOBYM KypUIMAHUHT MOHTaX IJIATACH CXEMAacCH.
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VI Bo6: Mexnatuu myxogasza KWinil 0yJIuMHu

l.Am mrapoutw HyKTal HazapAaH JoWMxajdaHa€TraH KypWIMaHUHT €KHU
TEXHOJIOTHK >KapaéHHUHT TaBCU(DH.

Jloiixanamrupunrad 00beKT Oy nMpudop (HOMUHH Oepalll Kepak).

[IpubopHM JoOMXaNalITUPUIL BaKTUAA V3 HWUYWra KyHHUJa TEXHOJOTHK
onepanusIapHu OJIAJIN:

=[Inaranu pa3mMeTKa KNI,

=IInaranu kecud YMKapuIl;

=[InaTara MOHTaX CXEMACUHH YM3HIII;

=Y HU KEpHJIAILL

=[lapmanar;

=Jlak Ounan cypTu,

=TpaBneHune KUIHILL

=JlakaH To3anar;

=MukposaeMeHTIapHU TaBaHTaMl (Takka);

=[InaTaHy MTUFULITUPUII BA MOHTAX KUJIMIII;

=Koprycra ynapHu TeIIMKIAPUHU KONIAIITUPHILLL

=Tepuiiran ycCKkyHaHH KypITyCHH MYHTa KOMJIAIITUPUII Ba YHU CO3JIaIl;

=Taii€p Oynran npuOOPHU CO3MAalll Ba TAXPHOAJaH YTKA3HILL

2.Jlolinxananaérran O0bEKTHM  JIKCILUIyaTalMs KHJIMLIA U1
HIAPOMTHUHHUHT TAXJMJIU XamMJa XaB(iM Ba 3apap/iu OMHJJIAPHHU TaBcH M.

Mykopumary onepanusnapHid Oakapuil BakThaa (akaT MKKHTA y4TacHIa
xaB(JM Ba 3apapiid BaKTOpJap maiao Oymaau, MacaliaH, mapMaiail BaKTuaa CTPYyKKa
guKuO KeTHO KapaxaoT €TKa3UII MyMKHWH, TTaiika BakTuaa Kanudoap Oyru axxpaand
YUKAIW, TpaBJICHUE KWJIUII BaKTHIAa KHUCJIOTaHW OyFu axpanmubd dyukamud, Oy
dakTupaap 3apapiad Ba HHCOHHM Hadac iyiapura Tacup KWIAIIA MyMKHH. XaMMa
CTAaHOKJAp DJEKTPO TOKHJA WIUIAWAM I[IYHWHT YYyH WHCOHHU  DJIEKTP

MIMKACTJIAHUIIINTA OJIMO KEJITUIIHN MYMKHH. CTaHOKJ'Iap UnIaéTrax BaKTHJa ITIOBKHWH
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Ba TUTPAII XOCUI OVIMIIM MYMKMH. EpMTUIMIN XaM KaTTa aXaMusTra sra, arap y
eTapianya Oyiamaca, UIIYUIapHU KY3u Yapual, )kapoxaT OJIMIIN MyMKHH.

buHoman axpanu® 4YMKAaAWraH WCCUKIUK, 4YaHI, OyFjiap MHCOHIa Tacup
KUJTUIIA MYMKHUH, OyJap HOKyJail caHuTap - TUTHEHA OMHIJUIapUra KUpaaH, YyHKU

yi1ap y30K-MyJdaT TabCUp KHJII/I6 WHCOHHM KacaJlJIMKKa OJIN0 KCIaaau.

3./ 30HacH XaBOCH.

FOxonpuna alTraHMMHU3AEK UIIA0 YUKAPUIL XOHAJapHia XaBO MYXUTHHUHT
KUMEBHM TapKUOU Ba METEOPOJIOTHK IIAPOUTIAPU OMIIaH XapaKTepJiaHaIu.

[yHuHT yuyH UIUIa0 YMKApUII )KapaéHuaa ini acimapura kapad (KM, Ky3,
6axop, €3) METeOPOJIOTUK IIAPOUT MapaMeTpiiapu (XapopaT, XaBo XapaKaTH TU3JIUTH,
atMoc(epa 6ocuMn), Kylnaaruia oOJMHaIM:

[yaunr yuyH wunuwiad uyukapuin xoHamapuga «CaHoaT KOpXOHaJTapUHU
JouXajaml CaHuTapusi Me€pu» ra acocad Oaxapwia€TraH UITHUHT TYpH Ba WHJIHUHT
dacmapuHn  Xpcobra onraHMu3. MWTHHHT COBYK Ba y3rapyBuaH JaBpiapd ydyH
unuiad YuKapuil OWHOJapuJard MYyoTaauid XaBo xapopatu 16-22 C° Hucouit
Hamiurun 60—30% xaBo okumu Tezmuru 0,2-0,3 m/c n1e6 xKaOyn KWIMHraH pyxcar
STUIraH XaBo xapopatu 3ca 18-2 C°, uucouii nammuru 75%, XaBO OKUMM TE3JIUIH
0,3-0,5m/c Tamunnanuimm kepak. Mccuk naBp yayH makOyn xaBo xapopatu 60-30%,
xaBo okumu te3nuru 0,3—0,7M/c Oenruianras, pyxcar dTUITaH XaBo Xapopatu 33
C° rava, HucOuii Hammuk 75%, xaBo oxkumu Tesnuru 0,3-0,1M/c TabMHUHIAHUILKA
Kepak.

bunoman axpanu® 4YWKaAUTaH WCCKUJIMK, YaHT, OyFjlap HWHCOHTa Tacup
KWIWIITA MYMKUH, OyJiap HOKyJaii CaHUTap - TUTHMEHA OMUWJUIApUTa KUPAJd, YyHKH
yJap y30K-MyaJaT TabCUp KUIMO MHCOHHU KacaJJTIUKKA OJIMO KelaaH.

YnapHu WHCOHTAa TACHPUHM KaMaWTHIN YYyH TEXHOJOTHK jkKapaéHna wuiiad
TypraH yCKyHaJlap XaMMacHl TepMETUKIAMITHPUIAANA, TEXHOJIOTHK JKapaéHiap dca
MEeXaHu3alus KWIMHAAW Ba aBTOMATJIAITUPWUIIAIU, Ba 3apapiid MOAJAAIap XOCHII
OyMMIIMHU HYKOTUII EKM MHUHHMyMraya KaMaWTUpHII yYyH CYHUH Ba TaOuui

maMoJamTUpul CuCTeMalapu )KOpI/Iﬁ OTUJITaH.
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4 Nn1ad ynKapumjaa épUTHITAHINK.

Jloiixamamrpunran o0ekTaa EpUTHILI CUCTEMAcH Kyiujaaradya TaHJaHTaH, SSbHU
Tabuif, cynuii Ba apanam épuTHIMILIAp *KOpuil KuiuHrad. by obextna TEK= 1-3%
ra TeHr Oynuiu kepak, HopMan Eputmuin E=300 51k ra TeHr, NIyHUHT Y4yH Ou3,
TaOuii EpUTUIl CHUCTEeMacMHU EH TOMOHJAH, SbHM OWHAKIaH OYJiIaJauraHuHu
TaHJIaJIMK, Ba CYHUN EPUTWIMIIHU JIIOMUHUCTEHTIMK JIaMOajdapy OpKajaud amalira
OMMPJWK, yJap XoHajga 6 Ta OYyiIMIIM Kepak 5%KaH Ba Kyduaaru l-pacmpaa
KEeJITUPUWIITAH EPUTKUY/JIA KOUIaIIaau.

OOBeKTIa UIITHU aHUKJIWTY aHUK UITUTra KUpaau, Ba KYPUI IAPOUTH pa3psau
0OBEKT Yiuamiiapu Oyinda yHU pasmepiiapu 1-3 MM TeHr Oyianau, OyHIaH TallKapu

épI/ITI/IJ'IFaHJ'H/IK JdapaxaCH, AbHH OOBEKT Ba (I)OH KOHTPAKTIIMI'Y aHWKJIAHUKJIaHIH.

1-pacm JTHaT 250-ITH éputruun

S5.Mmjiad ynKapumaa mamMoJIaTHPHUIILL.
bu3z xoHaman axpanu0 4MKaguraH 3apapid Mojjapap (4aHr, rasiap, Oybiap)
KOLICHTPAIUSICU Ba aXpajiub YMKaIuaraH MCCUKJIUK Japa)KaCHHU XHUCcoOaiiMu3, Ba

YHTa accoCIaHHu0 maMoJIaTUPHUII CUCTCMACHUCHUHN TaHJIaUMMU3.

L=W/ (d2 — d1)1,2
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Bu3HUHT mIapouTHMU3a y apanai, sbHU TaOUHii Ba CyHHUI.
Hudnexropnap Ba BEHTWIANMA MWyjgapu OpKaaid TaObuuii Ba CyHUHU

IaMOJIAIITUPUII BEHTUIISITOP Ba BO3IyXOBOIJIap OPKaIU aMmalra OlUpUIaIu.

2-Pacwm.

2-Pacm. XaBoHM Oepamurad Ba XaBOHM TOPTAIUTaH XaBO aJIMAIITHPHII
CUCTEMACH:
1 — mudnexrop; 5 — GUIALTP, 2 - EKM COBUTTUY - MY3JIaTTUY KU UCUTIUY -

kasiopudep; 3 — BEHTUJIATOP; 4 — XaBO I0pajiuran Tpyoanap;

5. Mmiad ynkapum moBKUHU Ba TedOpaTum (BUOpamnus )

[lloBkuH Ba TeOpatum  MaHOanmap  JIOWMXANTAIITAPWITaH  OOBEKT/A,
KypCaTWJIraH CTaHOKJIAp Ba Xap XWI YCKyHaJlap MaBXKyZ. YJIADHH TabCUPUHU
KaMalTUPUIIl YIyH - TOBYII Ba TEOPAHWINHU HM30JUIALUS yCYJUIapu KYJUIaHWIITaH,
MacajaH, yJIapHH Tarura pyHIaMeHTIap Ba aMOpPTU3aToOpJiap YpHATHIIaH.

[IToBKMH TapKaJIUII NYIKIA 3Ca KOKYXJIap KyUUIITaH.

by ycymnapHu Tynaupuil ydyH, IIAXCHW XUMOS BOCUTaJapu XaM Ky3zaa

TYTHWJITaH, SIbHU 3ariylIkanap >KOpuil KWiIMHTaH, 0y 5 1b MOBKMHHU KaMalTUpaIu.
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6.Texnuka xaBcu3auru
6.1.2J1eKTp TOKHaH MTUKACTIAHUII XaB(HU.

XaMma 2JIeKTp KypwiMajapu KyWIaHWIIAA WIUTAWIWA, OTYHHHT YIYH SJIEKTP
TOKHJIaH IIUKACTIAHUII XaBpu 60p.

DNeKTp TOKU Japakainu xaBdu OVinya MIIUM XOHAJAPU «IOKOPH XaBhiam» 2
CHUH(} XOHaJapura Kupaju.

IyHUHT y4yH oJaMJIapHH XUMOs KWIMII YYyH OObEKT/Ia epra yjall Ba HOJra
yJail cucteMasnapu KaOys KAJTUHTaH.

3-PacMm. A-Epra Ba b - HONITa ynam XuMOSICHHU TTPUHIIAIIAAT CXEMACH.

R3 Rg R3

//////////////////6/////%%//////////////%///

A
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3-pacm. A-Epra Ba b - Honra ymain XUMOSICHHE PUHITUTTHAI CXEMACH.

6.2.XapakaTtgaru Ba aWjgaHa€IraH MalllHa Ba MEXAaHU3MJIAPJaH,
OalaHIMKIAH TYIIMO KeTUIIAa MEXaHUK 3apapiiaHuil (IIMKACTIIaHUII) XaB(u.

Nnuma® ymkapui )kux03 Ba MallliHaJIapy XaMjia YHUHT KUCMJIapu I0KOpHU XaBd
MaHOacu xucoOsanaau. JloiixamamTiaupran OOBEKTAa UIyHaKa CTaHOKJIAp Oop,
MacajaH napma, TOKapJuK Ba OOLIKJIap.

Ynapuu XaBQUHU OJJUHU OJIMII YYyH TYPIU XWJ TYCHKJIAp XU3MAT >KOPHMA

KHWJIMHT aH.

7. Enrun xaB(pcu3iuru

7.1 Enrun Ba noptiam 6yiinya nnab dyukapuil Tou(ackHy aHUKJIaLL.

[exnap (xoHanap)Hu EHFUH Ba Mopmiiam xaBu gapaxacu Oyinda cuHdanmi.
Jloiixanamrupuiaran oObeKT EHHWIN Ba moptiam Oyimua I kateropusiucra

KUPaJIH.
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Kypwmin Ba OuHOIAapHUHT €HFUHTA YUJAMITFIIAK JTapa)kacu.
bunonapHu éHruHra yugaMiaury oyiuda 2 cuagra OyIuImMu3 MyMKHH.

byHza yTa yngaMianiIurura Kapaiaim.

DnekTp KypwiManapujaa €EHFUH cababiapu  Ba yJIapHU OJJAMHU  OJIMII
YOpAJIAPH.

DIIEKTp KypwiMalapu Xap XWl KHCKa TyTallyB YHMKKAaH BaKTHUJa EHFUH
YUKUIIA MYMKUH, IIYHUHT Y4yH YyJapHU OJJIMHM OJMII 4Yopanapu Bakrunaa [IITP
KWINII, Xu3MaT (akTUAa yHU HIIMHA HA30paT KWIMII Kepak. by wunuiaphu
XaMMAaCHUHHU JJIEKTPUKIAp KWIAJHW, acoCaH OIpPeaTUB XU3MaTUMIapU. OJEKTP

KypuiaManapuHu yaupuil yayH OY-5 (YyIIIeKucIoTHKHN) YT YUupruy UiuiaTuiaiu.

4- pacm. OXII-10 kuméBuii YT yunupruy.
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5- pacM bupnamuu Y1 Yuupruyd Bocutaiapu.
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a) 0)

6-pacm. VT yunpruunap:

a) — kuMéBuii YT yunpruy OXII-10: 1- kopmyc; 2 —KMCJI0TAIU CTaKaH; 3
— mryuep; 4 — MeMOpaHaJIM raika; S — TelmMk; 6 —-TOMOK; 7 — TOMOK KONIKO¥FH; 8

— yuuiaru4d; 9 — npyxuna; 10 — mrok; 11 — pesunanu kiaanan;12 — gacra.

0) — Kop6onaa anruapuaiu y1 yuuprud OY — 2: 1 — nynar 6auionu; 2-

cakjarny; 3 — Oepkuraauran BeHTwiI; 4 — cudon Ttpyokacu; S — nuddysop.

EHFMHra Kapiy cyB TAbMUHOTH.
bunoHu 6up yekaccuma EHFUHTA KapIly CyB TAOMHUHOTH YPHATUJITaH,

yHU nupga 10 MeTpiu nutaHT Ba pacTpyou 6op.
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[lexnu Oypuaruaa €HrMHra Kapiiyd T 00p, yHAA Xap XU TypJId yHra
TErWJIIIH, JonaTanap, Jomiap, baropaip, nakupiap, bonranap, Kymra siivK, CyBra

6oukanap 6op, ynapzaa sisua 1 OXII — yT yuupruy Ba OV — T Yuupruumnap 6op.

Anoka TeneoH opKaJid, CUTHAJIM3AIMs 3ca JaTUYUKIAp OpKalu Oaxkapyiiain.
JaTuukiiap — uCCUKAaH, EpyFIMK/IaH Ba TYTYHJaH UIILJIAITH MyYMKHH, YHH CXeMacHu

KyWujaruya.

7-Pacm. DIIC cxemacu: 1 — kaOys KMIIyBUM CTaHIMS; 2 — cUMIIap; 3 —

AdaT4YHUKIIap.

Ilaxcuii Tonmupuk - “Epra yjaam XumMosicCHHH xucoO0jam”

Kypunma wim mapoutuaa Tk 6ynran nuamerpu. KypuiMa Tynpokka
KUPUTHITaH 67116, TOKHHHT TapKatuil Kapmiura R=10°0M ra tenr. d=50mm, |
=19 M.

Manbiaymku, xucobra onyBuu kodpdumment K2=1,3. Tpybanap 6up-oupu
Oownan mynat opkaiu (80x8mMMm) OupukTHpuiTran Tynpokka t0=1,5 M uykypimkia

KyMuiraH.6-Pamcaa skineTpo1 KeNTUPUIITaH.

6-Pacmpna epra ynai Ba HojIra yjam XMMOSCHHH JIEKTP CXeMacH KEATHUPUTaH.
TpyOanu cyHbuii epra ynai KypyuIMaHHHT TapKaJIUIT KApIIAIUTU KyWniaru

dbopmya OuiiaH TOMUIadu:
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Yol 2l 1, 4t+] 100 2-19 1, 4.-11+19
Rmm=—| In—+=In = In +—In———
bs d 2 4t-I 2-314-19 005 2 4.11-19

j =35,20m

Oy epnaa t-Tpy0aHu ypracu OuiIaH €pHUHT YCTKU KUCMHTa4da Oyiaran Mmacoda
t=11m

by xyiunmarura TeHr

t=t,+05:-1=15+05-19=11n

TpyOanap opacunaru Mmacoda axom 1e0 KadyJ KHiamMmus. TynpokHu
MaBCyM MOOaitHiIa Y3rapuiiny xucoOra OJIMHTaH X0J1/1a TYMPOKKa KapIIHIUTH

TOIIXJIAAU.
R'mp = Rmm- Ka = 35,2-1,3=450m

Tpy6anap conu Kyinaaru ¢hopmysa OUiiaH TOaMu3.

!
mp

Rr-1,,.,

Nmm=

Oy epma:  n- TpyOanapau doimany um kodpdurnmentu, n=0,83
RH-cyHxwuii epra ynam KypuiaMacy KapIIWIATH KOpIyciapra KaTTaJIuru
xucobnanrad Ru=400wm n1eb kaOyn Kuiamus.

KuitmaTnapHu ypHura Kyiuo kepakiu TpyOalapH TOIaMH3

45
n= =
40-0,83

1,35

ApHN

o1



R'00 = Rygas *7y6.5 = 4745 =11,25

Cynbuit epra ynan KypuJiIMacuHU COHUHU TOITAMM3.

n, = R'00 :11,25 _16
P-n, 07

a_ 6 o "
—=—=0,316 HUCOATOa CYHXUI epra yJail KyuJIMacuHU KOHTYyp Oyirnya

¢olinanannm 7, = 0,65

FOkopunan
n= 11,25 =432
4.0,65

Tpy6anap opacunaru macoda d=6m O6ynranaa ynapHu OUpIalITUPYBYU KATOP

Y3YHJIUTH Kyhujaruya O0ynau.
In =1,05-a(n—1)=1,05-6(5-1) = 25u

bupnamtnpyBun KaTOPHHU TOK YTHUILINATA KAPIIAJIATUTA TEHT

2
__p g2t 100 2252 oo
27-In  B-t 2.314.252  0,04-82

Rn

Oy epna B- kaTop Gananaiuiru M.
Tynpok KaquHaurura Kapad MaBcymra Kapad xucoOra oJiMHca

R'n=Rn-K_ =4,75-1,3=6,1750m
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byTyH cynbuii epra ynam KypuiIMacHHH TOK YPUILNTA KAPIIUIIUTH

Kyiiujarura TeHr 0ynaau.

_ 1 B 1
2.y . = :
ﬂ + n na.m.c 0132 + 5 0,65
R, 6175 45

mp

R =2,30m

[y xuco6 6unan OW3 MAPTIN KUXO3HHU €pra CyHbU yJaIl XUMOSICH XUCOOU
KypcaTuirad Ba yHU yMyMui Kapmuiauru 2,3 Omra TeHr 0yauo YUKy, SbHU

ANEKTPOJIap COHU TYFPH TaHJIAHUOAH.
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VIl . 00. Pakamiiu 3J1eKTPOH TYPT NO3ULUSIVIA €TTH CerMeHTIH MHAMKATOPJIN
Xapopar yJIY0BYM KYPWIMAHH MILJIA0 YMKAPUII YYYH COXAra XOpH KU
WHBECTHIUSIJIAPHY 7KaJI0 KMJIUILL.

V36exucron Pecnybrmmkacu Ilpesunentu Mcnom Kapumosruur 2012 imima
MaMJIAKaTUMU3HUHT WKTUMOUN-UKTUCOAUN PUBOKIAHTUPUIN AKyHIapu xamaa 2013
WWITa MYJDKAQJUIAHTaH UKTUCOJAWK TAaCTYPHUHT SHI MYXUM YCTHUBOP WyHaWIILIAPUTa
Oarunuianradn Basupnap MaxkamacuHUHT Maxuucugard “‘boin mMakcaguMu3 — KEHT
KYyJaMJIM MCIIOXOTJap Ba MOJAEpHMU3AIUS WUYIMHU KATHUST OWIaH J1aBOM STTUPHIL

HOMJIM Mabpy3acUJaH XaBoJauiap

2012 imnga Y36exucTon ¥3 HMKTUCOAUETHHHM OapKapop cypbhaTiap OujiaH
PUBOKJIAHTUPHUIIIHUA ~ JTaBOM  JITTUPAM, axXO0Jdud TypMYIl JapakaCUHU  HW3YWJ
IOKCAITHUPUIITHU TAbMUHIIAIU, TYHE 0030pUIary Y3 MO3UIUSICUHU MYCTaXKaMIIa Iu.
by naBpna MamiiakaTUMH3 UMMM UYKU MaxcyJoTH 8,2 ¢gowusra ycnu, caHoaT uuuiad
YUKApUII XaKMHU 7,7 (porsra, KUILUIOK XY>Kaauru 7 (housra, yakaHa caBJioO ailjlaHMacu
xaxmu 13,9 dousra omay.

MakpoukTucoauit 6apKapopyivK Ba UKTUCOAUETHUHT MyTaHOCUOJIUTH TabMUHIaHIH.
OKCHOpT XaXKMU Ce3ujiapiid  paBumiaa, spHU 11,6 domsra ycau, sKcmopt
KWIMHAETTaH MaxcyJloTiaap TapkuOu Ba cudartu saxurmwianu® Oopmokna. ByHuHr
HaTWwKacuaa xoMmai€ OynMaran Tau€p ToBapiaapHuHr yiaymu 70 dbouszmaH 3uéaHu
TaIIKWJI dTMOKaA. Tallky caBio aljlaHMacuaard mwkooui canpao 1 mwmmmapa 120
MUJUTMOH AOJUIapIaH OLLIH.

Nupaaums napaXxaCMHUHT YCUII CypbaTH MPOTHO3 KYpCaTKU4YJIapH JIOUpacHuaa
cakJiab KOJMHIU Ba 7 pou3aaH omMan.

2012 fiunga MamIIakaTUMU3HUHT IOKOPHU cypbaTiiap Ousian 6apkapop YCUIIMHU
TabKUJIAP DKaHMH3, OyHHHT OOMCH Ba OMUJIMHHU aBBajlamMOOp HUKTHUCOIUETUMMU3TA
HYyHAITUPWITAH KanmuTall MalJariap, UHBECTHIMsUIap ToOopa ycub 6opaérranuna, Oy
KYpcaTKWY sUIMK WUYKU MaxcyJioTra HucOataH 22,9 (pousHu Tamkuia 3TraHuaa, 1eo

XUCOOTAIIMMU3 3apyp.
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Vrran fimnma wkrucommétummsra 11 Musmapa 700 MIITMOH  JoJuiap
MUKIOpPHIa WYKA Ba XOPIDKMA WHBECTULMSIIAD >Kand »twnnu €ku Oy Oopamaru
kypcatkud 2011 ¥unra Huc6batan 14 dowusra ycau. XKamMu MHBECTULMSUTAPHUHAT 22
domzman €xm 2 wmwumapn S00 MWUIMOH JOJUIapAaH OPTUFUHH  XOPHXKUH
WHBECTULIMSIIAD TAIIKWJI ATAM, yJIApHUHT 79 QouszmgaH KYNporu TYFpUAaH-TYFPU
XOPWKHA HHBECTULIUSIAPINP.

OpTHOOpPra CazoBOp TOMOHH INIYKH, JKaMH WHBECTHIMSUIAPHUHT Kapuid 74
dbounzu nNUad YMKApUITHUI MOACPHU3AIMS KUJIHII Ba SSHTUJIAIITA KapaTWIral 1acTyp
Ba JIONMXAJApPHU aMajira OIIMPUIITa NyHAITUPHAIIIN.

[y 6opana ¢dakat yTraH WWIHUHT y3una ymMymud kKuitmatu 1 mwmmmapa 600
MUWJUIMOH JIOJJIapJaH OPTHK OYiraH KanuTal Kyuwimanap yzmamrupuiaunb, 205 ta
WHUPUK MHBECTUIINSI 00BEKTU KypruO OUTKA3UIIIN.

2012 #imnma KypwIMIIA HUXOSCHTAa €TKa3WIraH SHI WHPUK OOBEKTIap XaKuaa
ranupranga, HaBouii MCCHUKIMK dJeKTp craHuuscuaa AnoHusHuHr “MwuiryOucu”
KOMIAHUsACH TOMOHHUJIAaH MILIa0 yuKapuiaraH 478 MeraBojbT KyBBaTra 3ra Oyiras
Oyf-ra3 KypuJIMACHHUHT UIITa TYIIUPUWITaHUHU aJOXUa Kall STUII JTO3UM.

Ymly JoHuMXaHUHT amaira OIIMPWIMIIKA HWiIura Kymum4ya paBumga 2
muummaps 800 MUJUTMOH KHJIOBATT COAT JJICKTP JHEPrUsicH HIIIad YHMKapHII
uMKoHUHU Oepamu. Illynmarmek, Oy Jolimxa XuCOOMIAaH MAPTIM EKUJIFH
uctebmosinau 1,8 mapra kamaiitupuira, xap i 400 MWUTMOH KyO METp ra3HH
texan €xku 110 MUITHOH oJuTapaad OPTUK MaOJIaFHU UKTUCO] KAJTUIITa SPUILIAMU3.

ABTOMOOMIB caHoatuaa ['epmanussHUHT nyHEra Mamxyp “MAH” koMmnanuscu
Ownan xamkopiukaa CamapkaHj BWIOSTHAA WWIWra 3 MUHITAa IOK aBTOMOOWIH
UIUIad YUKAPUII KyBBaTHra dsra OYJIraH SIHTM KOMIUIEKCHH OYHEN STUIIHUHT
WKKUHYYA OOCKUYH SIKYHJIAHIH.

Ym0y KopxoHaja kaXOHAaru SHT IOKCAK CTaHAApTIap acoChja >KMXO03JaHTaH
IOKOpY TEXHOJIOTMK WIUIA0 YWKAPUIN TAIIKWI JTHIAU. AWTHIN KEpaKkKu, KarTa
XQXKMJAard IOKJapHU  TalluWUauraH OSHI 3aMOHAaBUU  aBTOMOOWJUIap  MIILIA0
YUKApaJuTraH Ma3Kyp KOpXOHa HadakaT MaMJIaKaTUMH3 ODXTUEKWHU KOILIANIH,

Oayiky Oy MallMHAJIapHU IKCIOPT KWJINIIIHUA XaM TabMUHIANIH.
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My6opak razHu KaiTa HILIall 3aBoauAa 258 MUHT TOHHA CYIOJNITHPWITaH ras
Ba 125 MUHI TOHHAa KOHJIEHCAT MILIA0 YMKApHII KyBBAaTUra 3ra OYJraH 3aBOJHUHT
Ooupunun HaBOaTH (orimananumra tommupwiay, “llyprannedrras” kopxoHacuma
sca mnpomaH-OyTaH Kopuimmacu acocuaa S0 MUHT TOHHA CYIOJNITHUPWITAH Ta3 uiiad
YUKAPAJIUTaH KypuiMa YPHATUIIIN.

Sna Oup WMpUK JoWnxa — yMyMuid KuiMaTu 250 MUJUTHOH AOJUTapJaH OPTUK
oynran JlexkoHO00a Kaluiaud VFUTIAp 3aBOJAMHUHT WMKKWHYM HABOATHHU KYpPHII
UIUTapU JTaBOM STTUPWIMOKAA. by Oopagaru wmmiap sSKyHWTa €Trad, KOpXOHazaa
Hunura 600 MUHT TOHHaraya Kajauiiau YFUT UIIa0 YuKapuill UMKOHM Tai1o Oyiaau
Ba Oy MaxcyJlOTHUHT 350 MUHT TOHHA/IaH KYTIPOFU SKCTIOPT KUIMHAIH.

[ynn anoxuaa tabkumiam kepakku, 2012 iwunga Cyprun koHu 0Oa3acuiaa
XaTTO AyHE Me30oHJapHu Oyitnda Xxam HOE0 OYiraH, KuiMaTu 25 MUIIuap AoJiapaa
3UEIHU TAIIKWJ JTaauraH YCTIOPT Ta3-KUME KOMIUIEKCH KYPHJIMIIA OOILIaHIH.
Maskyp oObekTHUHT Kypruinu 2016 Hunga HUXosicura eTka3uiaagu Ba 0y KopxoHa
4 mwummapa 500 MuuIMOH KyO MeTp Tabuuil ra3Hu Kairta unuiami, 400 MUHT TOHHA
noudTIIeH Ba 100 MUHT TOHHA MOJTUIPONMIICH UIIIA0 YUKAPUIL UIMKOHUHU Oepaju.

YOy noinxa TEXHOJIOTHK XUXATHaH TyHENArd SHT WIFOpP JIoMUXalapaaH
Oupu OYnIMO, SHr IOKCAaK Japakajard ra3-KuME TEXHOJOTUSIIAPUHU KOPUW ITHUIIHU
ky3na tyraau. by, ¥3 HaBOaTuaa, rabunii raznan 97 ¢owusraya 3TaH, npomnaH Ba OOILIKA
KMMMaTOaX0 KOMIOHEHTJIAPHU aXKpaTUO OJUIITHU TabMHUHIIANTH.

Maskyp noinxaja eTakud XOpuKuid OaHKJIap KOHCOPLIMYMH, JaBiaT KadoaaTiapruHu
*and »HTMaraH XxoJjiga, JOMMXalapHU MOJUSJIAIITUPUII NPUHUMUILIAPU acocuaa
UIITUPOK 3TMOKJIA.

2012 #tmnpa XKanyouit Adpukanunr “Coconr’” komnaHusicu Ba Manal3usiHUHT
“ITerpoHac” xopmopamusacyu OMIaH XaMKOPJWKIa KUHMaTh 4 MHILIAAp] J0oJUIapiaH
3UEAHU TAIIKWJI 3TAJUraH, TO3AJIAHTAH METAaH acoCHlla CHHTETHUK CYIOK CKUIIFU
unuiad yukapum Oyiinya KaTTa MCTHKOOJra sra OyiraH MMpUK JIOWMXAaHU amaira

OIMPHII OOIIJIAH/IH.
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Ymly noinxa acocuga Oaprmo STUIaAWraH 3aBOJ JAYHEAArd CaHOKIHU
KOpXOHaNapiaH Oupu OYiIuO, y CHHTETHK CYIOK EKWIFHM — CYIOJITHUPWITaH Tas,
aBUAKEPOCHH Ba “TipeMHyM Kiacc” Toudacuaard, SbHU €Bpo-4 CTaHIapTHIAaH Kam
OyJIMaraH qu3enb CKWIFUCH UIIA0 YuKapaIu.

Nudpary3unmanu puBOAKIAHTUPHUII OYiinua KaOya KWJIMHTAH JacTypiap/a
SKUH MCTUKOOJIJa STHI'M SHEPreTHKa KyBBATJIAPUHU, DJEKTP SHEPrUSICMHU Yy3aTHUII
TapMOKJIAPUHU Oapro STHUII Ba MaBXKYAJIAPUHH PEKOHCTPYKIMS KWK Oyitnya 26
TaJlaH OPTUK MHBECTULIMS JIOWUXACUHH aMalra OIIMPUII Ky3/1a TyTUJITaH.

bynap, aBBaniamOop, TamnumapXOH HCCUKJUK 3JEKTP CTAHIMICUIA YMyMUUN
KyBBaTH 900 MeraBoipT OYJraH MKKUTa Oyf-ra3 KypuJIMacUHH, TOMIKEHT MCCUKIIUK
NEKTp CcTaHmuscuaa KyBBath 370 MeraBoJIbTHM TAallIKWJI dSTagurad Oyf-ras
KypWIMAacWHH, AHTPEH WCCHUKIWK OJJEeKTp craHnusacuma KyBBatu 130-150
MEraBoJbTIaH uOopaT 53HeproOyiokHu, @daproHa BoaMiicHIA SHIU SHEpreTHka
KyBBatiapuuu Oaprio otumi, Cupnapé Ba SHrM AHIPEH HCCHUKJIHMK DJIEKTP
CTaHUUSJIapUHU Oup-Ovpu OunaH OOFNIaliuraH FOKOPU BOJBTIM BJEKTP Y3aTHII
TapMOFUHU KypHIL, Y CTIOPT ra3-KUME MaKMYaCUHHHT TAIlIKU SHEPTUs TAbMUHOTUHU
TAlIKWJI ATUII KaOX MyXUM CTPATETUK JIOMHXalapaup.

Ma3skyp OOBEKTIap KYpPWIMIIMHUHT SKYHJAQHUIIM Ba WIITa TYMIAPUIUIINA
MaMJIaKaTUMHU3 OYTyH DHEpPrusi TH3UMHHH, aBBAIaMOOp, TEXHUK KUXATAaH TyOlaH
KailTa ®Kux03Jja1ll, ¥3 SHEPTHUs pecypcilapuMu3 XucoouaaH MaMjlaKaTUMU3HUHT Oapya
XyJyIJIApUHU WIOHYIM TabMUHJAI UMKOHUHU Oepamu. llly Guman OGupra, mMaskyp
TU3UM (PaAOJIMATH caMapaJOpJIUTMHUA OLIMPUII, 3JEKTP SHEPTHICH HIIA0 YMKAPHUII
Ba y3aTUII jkapaéHuja cap@-xapaxariap Ba TEXHUK HYKOTHUIUIAPHHU CE3WIIAPIH
napakaia KUCKapTUPHII, SHEPTeTUKa pecypciapy TapKUOWHU ONTUMAIIAIITUPHUIITA
XU3MAT KUJIAJIH.

“V36eKxsHepro”  AaBnaT-akUHMSIOPIMK  KOMIAHMACH  OYF-Ta3  JJIEKTP
CTaHIUSUIAPUHUA KYpPHIIL, MYKOOWJI 2Heprusi mMaHOamapumaad (HoWJamaHMI, DIIEKTP
OPHEPrusACH  HUCTEbMOJM  XMCOOMHM  IOPUTHMII  Ba  Ha3opaT  KUWJUIIHUHT
aBTOMATJIAMITUPWITAH TU3UMHUHU KOPUU ITHUII, DJEKTP SHEPTUSICH HIILIA0 YHKAPHIII

Ba YHHM TPAHCIIOPTHPOBKA KHJIHMIIAA TCEXHOJIOTHUK I>’IS"KOTI/IHJHapHI/I KHUCKapTHUpHIITa
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KapaTWIraH JOWMXAJapHU aMajra OIIMpHII OYinYa KyIIuM4a dopaslapHH KYpHIIN
TApKop

AXO0pOT-KOMMYHHKAIUS Ba TEJIEKOMMYHUKALIUS TEXHOJIOTUSIIapU
coxacuaard 4Yopa-tagoupiap Ba JIOMMXaldapHU >KaJall aMaira OLIMpUIIl ToOopa
MyXUM axXxamusaT kKacO 3TMOKIa. bu3 y3umu3ra mIyHM aHMK TacaBBYp ASTUIIMMU3
KEpaKK{, UKTHUCOAUETHUHI Oapua coxajapura, KyHJIaluK XaéTUMH3Tra 3aMOHABUN
ax0opOT-KOMMYHHKAIUSI TU3UMIIAPUHHU KEHT KOpUi 3T OViinua TyO Ba MKoOui
MabHOAAru mnopmiam >PGeKTHHN OepaauraH y3rapuluiapHd amaira oludpMmaciaH
TypuO, UCTUKOOIAArM MaKCaJAJIapUMH3Ta IPUIINIT KUuH OYmanu. bu3 Kucka Bakr
MoOaitH1Ia HadakaT axO0poT XMU3MaTJIapu KYPCATUIIHHUHT KYIjaad Typiapu Oyiinua
MaBXyJ KaMUYWIMKJIapHU Oaprtapad >STuUmMMH3, Oaiaku axOopoT-KOMMYHUKALUS
TEXHOJIOTHSUIADUHU KOPU HJTUII Oopacuaa IOKCaK Japa)kara HpHUILraH WIFOp
MamJIakaTiiap cadura KymninmuMu3 3apyp.

Kopuii vinnmauar y3una Kuzzax, Tomkent, @aproHa Ba Xopa3M BUJIOSTIApU]IA
OemiTa pakaMJid TeJIEBU3UOH y3aTruy YpHATHUII MYIId OUllaH pakamIu TeICBUICHUCHU
PUBOXJIAHTHPUII JIOMMXAJApUHU aMajra OLIMPHUII Ba MaMJIAKaTUMU3 aXOJUCUHU
pakamid TelieBHUIeHWE OwiyaH Kampald onum mapaxacuuau 42 dowmsnman 45 dowumsra
€TKa3UIIHA TAbMUHJIAII JIO3UM.

@aon MHBECTHLIMSA CHECATH MaMJIAKaTUMHU3HU MOJIEPHM3aLMs KWJIUII Ba
SHrujam oyinya amanra olMupuiIaéTrad yopa-Ta0upIapHUHT SHT MyXHUM [IapTH Ba
MaHGam OYIMOFM Kepak. VY30eKMCTOHZA CYyHITH Oem #mi  MoGaifHuma
WHBECTULIMSUTAPHUHT WMJUIMK YCUII cypbaTtu 9 (ousnaH 3u€aHu TAIKWI 3TMOKAA Ba
Oy nayHémaru 0OKopHu, Oapkapop KypcaTkuwiapiaH Oupu xucoOmanaau. KaxoH
MUKEcHIa TJ100an MONMUSBUH-UKTUCOAUM MHKUPO3 JaBOM JTa€TraHMHM HHOOATra
ojlanuran Oyicak, OyryHrn MypakkaO Imapoutna Ou3 spuiiraH Oy HaTHXKaHUHT
axaMUATH Ba MOXUSTH siHa/1a IKKOJ aéH Oy mau.

Keiinarn 10 ¥mnpga MamilakaTUMU3 WKTHCOOUETUIA KUPHUTHWITAaH HHBECTULUSIIAP
xaxmu 3,2 Oapobap omran Oyica, wmy [AaBpla TYFPUIAH-TYFPU XOPHKHUI

uHBecTUlMsuIap Xaxkmu 20 6apobapman 3uéa ycranu 3bTudopra cazoBOpIUp.
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Crpareruk  XOpWXXKMI  HMHBECTOpJIApHM  Kan®  ATHII  Makcaauzia
MaMJIAaKaTUMHU3[a HMHBECTOPJAPHUHI Y3M YYyH XaM, XOPMKUU HHBECTULUSIIAP
UIITUPOKHUIATH KOPXOHAJIap yUyH XxaM HOE0 kadoaTiap TU3UMU SIPATUIIH.

ABBasio, AaBiaT TOMOHWJAH XOPWKUW WHBECTOPJIAPHUHI Oapya XyKyKiIapH
Ta@bMUHJIAHMOK/A, YJApHUHI capMosUlapd, MaMJIaKaTUMHU3 XyAyAuaa  yjiap
TOMOHUJAH SIPaTWIraH MYJKHHUHI JaXJCU3JIMIM KadojaTIaHMOKAA, spaTHIIaETraH
UMTHE3 Ba npedepeHlUsIapHd KeHTaUTUPHIN Ba JuOepautamTupuin Oyitnya omaud
OopuIaéTrad uIuIap U34ni JaBOM 3TTUPUIMOKIA.

“Uer 2IMK WHBECTOPJAP XYKYKJIAPUHUHT Kadoyariapu Ba yJIapHU XUMOS
KWINII YOpAJIApU TYFPUCUAA TH KOHYHTA Kypa, KOHYHUYWIMK HOpMaJlapHUHUHT
Y3rapTUpWINIIA MHBECTHLMSJIAII IIAPT-IIAPOUTIAPUHN EMOHJIAIITUPHUINTA OJINO
KeJITaH TakKIupJa 4YeT JJUIMK WHBecTopjapra HucOaTtaH YH Hun MoOaiHuaa
VWHBECTHULIMSI KUPUTWITaH CaHa/la aMaJl KWJIraH KOHYHUYMJIMK KyJUIaHAIH.

SlHa Oup KyJnalaMK TOMOHM UIyHJAaK, JaBjiaT OOLIKapyB OpraHjapu Eku
JABJIAT XOKUMHUSITH MAXAJUIMKA OpraHjIapyd TOMOHHUJAH YET JJUIMK WHBECTOPJIAPHUHT
XYKYKJIapUHA KaMCHUTaJUI'aH HOPMAaTUB XyXOKariaap KaOysl KWJIMHIAH, IIYHUHTJIEK,
YET JJTMK UHBECTOPJIAPHUHT XYKaIUK (PaoausiTura FalpuKOHYHUI apajlaliuiira nyi
KyHwiIrad takaupnaa, OyJapHUHT OKMOaTHIa €TKa3wiraH 3apap Cya OpKajlud Mas3Kyp
OpraHyiap TOMOHHJIaH KOIUJIaHa/IH.

MaMakaTHMH3a 4eT OJUIMK  MHBECTOPHHHI  Y30€KHCTOHJA  OJIFaH
JapoMaUIapuHM KalTajgaH WHBECTULMS cUdaTHIa KUPUTUII Oyiindya xed KaHmjai
YEKJIOBJIAp UYK — YET DJUIMK MHBECTOPHUHI JAapOMaJH, YHUHI XOXUIIWIa Kypa, Xap
KaHJal Makiga MIUIATWIMIIA MyMKHH.

Ma3skyp KOoHyHra MyBO(UK, FOPTUMHU3/1a YET 3J1 UHBECTULIMSIApU Ba XOPMKUNA
WHBECTOPJIADHUHT OOIlKAa aKTUBIApH XaJIKapo XYKyKJaa KaOysl KHJIMHTaH YMyMUUN
xonatinapau (macanan, Tabuuii odarnap, damokaTiap Ba OOIIKaJapHH) MYCTacHO

9TraHjia, HaAIMOHANIM3AIUs KWIMHMACIUTUTA siHa Oup Oop HIBTHOOP KapaTull

(V)

VpUHIUIUD.
V30ekucronaa 2012 1705 03 i £2) MaMJIaKaTUMU3HUHT WHBECTUIIUSIBUN

KO3M0AOPIMIMHU SIHA/IA SIXIIWJIAIIra WYHAITUpUITaH OUp KaTop KyluuMya MyXHUM
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KOHYH XyXOoKaTiaapy Ba XYKYKUW HopMasiap KaOyn kKuiuHau.bu3 mamiakatumuszga
XOPMKUW WHBECTOpJIAp YYYH MYXHM axaMusT KacO dTaguraH WHBECTUIIHS
JOMUXaTapuHU amajira OIIMPHIN Wyauaa 3apyp OYyiraH Oapya HILIa0 YUKAPHUII
nH(ppaTy3WIMaTapuHA JaBjiaT MaOjarjapu XUCOOWJIAaH TabMHHJIANI MPUHIAIIAHA
HadakaT Kadys KWWK, OAJIKU YHU aMalijia >KOpUil STMOKIaMHU3.

2013 #innga OrOKET TAIKWIOTIAPH XOJUMIIAPUHHUHT MIN XaKH, TEeHCHsIap,

Hadaka Ba CTHNCHAMSIIAP MUKIOPUHH ypTada 23 dom3gaH kaM Oyamarad gapaxana
omwmpul, 2013 Hnnga Ba KEWUHTA UKKU MU axoJM peaj JapoMaylapuHu KaMuJia
oup spuM O6apodap KymauTupuIl Bazudacu KyHHIMOKIA.
Kopxonanap, 3aBoayiap Ba OOIIKa WII KOMIapuja xapopaTr Xakuaaru axoopoT Kyaa
myxum xucobnanaau. Ly Hykran Hazapaan Oy oObeKTiIapra KypkaMm Karta Yrdamiu
AJIEKTPOH XapopaT YIYOBYM KypwiMa KYHuin makcajara MyBoGuK. AMMO, OyryHru
KyHIa OyHmail KypwiMa (akar 4YeT 3J[aH BajltoTara COTMO OJIMO KENHII MYMKHH.
Viapuur Hapxiapu yirdamiaapura Kapa6 10 $ man 10000$ rava OYiadiinym MyMKHH.
[IyHuHT y4yH pecnyOnukaMu3 Xyayauaa OyHaanxapopaT YI4oBYM KypuiaMa HWILIa0
YUKApUIIl XaM BaJi0Ta UKTUCOJ KWJIHMII YUyH, XaM SIHTU WIIl >KOMUJIapU TalIKHWII STHII
y4yH kxyga myxumaup. Ly HyKTaw HazapJaH pakaMiid 3JEKTPOH TYPT MO3ULUSUIIHA
€TTU CETMEHTJIM MHIUKATOPJIU XapopaT YIHOBUM KypHJIMa XapOpaTHHU aKTyasl Yidaill
MYMKUH.

JoMXajaHTaH YypWwIMaHM TaHHApXW anbarra, 4YeT OJJJlaH BajltoTara ojaud
KeJIMHTaHuAaH ap30H Oynanu. Macanan, uHaukaropuHuar yiadamapu 3000x1000
Oynran coar tanHapxu 1700000 cyM, Xyoau WIyHAAl yiayaMiad XUTOM xapopaT
ymgarmun yprada 3000 $ OYymagu. Bywman Ttamkapu Oy Kypriamaiapra XH3MaT

KWIYyBUYMJIAP YUYYH UL )KOMU TAILKWJI STULLI KEPaK.
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Xynoca

Ymly OuTHpYyB MallakaBUil HITUMHH Oaxapumn skapaHuga MeH
MUKPOIIPOILIECCOPIN YIUOB KypWUJIMAapUHM JIOUXANAll 3Taruiapyu OWjlaH TaHUIINO
YUKAUM. Takiaug KWIMHTaH aBTOMATIAINITHPHWITAH JIOMXajdall TH3UMH Y3WHHUHT
TEXHUK WMKOHMSTIAPH XamJa WIUIATUII Y9yH KyJalIukKiIapd Ba 3aMOHABUH
MUKPOKOHTPOJUIEPIN KypUIMATapHA TacTypJiall TEXHOJOTHSACH OWlaH MEHIA XKyJa
KaTTa TabCypoT KOMAMpau. JlomxamaHraH Kypuiama 3ca MEHUHT OWpPHHYM VIIYOB
KypuiaMaMm Oyiub, MUKPOMPOIECCOpP TEXHUKACH XamJia 3JIEKTPOHUKA OYiiMya ojra
OMmIMMITapUMHU MyCTaxKamJIallliMIa Ba SHajJa YyKyppoK Y3jamTupuimuaMra €paam

oepu.
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start

celsio

call RESET_DALLAS
call DOUT_LOW

call DOUT_HIGH ;

moviw H'33' X
call DSEND :
call ctenie64bit
call waitl024
moviw H'44' X
call DSEND :
call wait1024
call RESET_DALLAS
moviw H'CC' ;
call DSEND ;
moviw H'BE' X
call DSEND ;

call ctenie64bit
call  celsio

call wait1024
btfsc CON_,0

call indi_t ;

goto start

call DOUT_LOW

call DOUT HIGH

btfss

return

DALLAS ;

btfsc CON :
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goto ctenie

call RESET DALLAS
btfsc ERROR_D

return

movlw  H'CC'
call DSEND
moviw H'44'
call DSEND

bsf  CON
return
ctenie
bcf CON
moviw H'CC'
call DSEND
moviw H'BE'
call DSEND

call DRECEIVE
movf COM_REG,W
movwf TEMP_LO
call DRECEIVE
movf COM_REG,W
movwf TEMP_HI

call waitl024
return
DOUT_LOW
bcf DALLAS

bsf STATUS,RPO ; BeiOpath OaHk 1

bcf TRISDAL,LINE ; HacTpouTs mopt Ha BBIXOJ
bcf STATUS,RPO ; BeiOpaTh 6ank 0

nop

-\
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nop ;

nop ; 3a7Iep’KKa He0OXoIuMast

nop ; Ha CTA0OMJIbHOCTh CUMTBHIBAHUS
nop ;

nop i

retiw .0 ;
;DOUT_HIGH: Dta noanporpamma ycranasnuaet quauio JJAJIJIACCa kak BBOJ,
IPO/IaBIIMBAET BEICOKUM YPOBHEM ILIUHY,

;4 3aTE€M IIEPEBOJIMT JIMHUIO HA ITPUEM, BHEIITHUM PEZUCTOP YAEPKUBAET BEICOKHUM

YPOBEHb
DOUT_HIGH

bsf DALLAS ; 3a7IepIKKa JIJIS JUTMHHBIX JTUHUN 1S

; nop ; bopMupOBaHUS UMITYJIbCA BOCCTAHOBJICHUS

; nop ; (Ha OYCHb JJTMHHBIC JTMHHH )

, nop J

; nop ;

bsf STATUS,RPO ; BBIOpaTh OaHK 1

bsf TRISDAL,LINE ; HacTpouTh nopT Ha BBOJ (MMUTALMSI OTKPHITOTO
KOJUJIEKTOPA)

bcf STATUS,RPO ; BBIOpaTh O0aHk 0

retlw .0 ;

; DLIT_WR: Ota noamporpaMma UCIOJIb3yEeTCs B X0€ pabOThl MOANPOrPaMM CBSI3U
; 3azeprkka 60 mks, B kotopas Heooxoanma DS1820 mist uTeHns WK 3amucu Ourta
JAHHBIX.
DLIT_WR ;

moviw .20 ;.20 - 60mks

movwf TEMPO ;

decfsz TEMPO,F ;

goto $-.1 ;
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rettw H'00' X

; DRECEIVE: Ota noanporpamma nosydaet ganubie ot JJAJIJTACCKOI'O yuma.

DRECEIVE

moviw H'08'

movwf TEMP1
C_DRECEIVE call DOUT_LOW
YPOBEHB)

call DOUT_HIGH

btfss DALLAS
DALLAS1

bcf STATUS,C

btfsc DALLAS
DALLAS1

bsf STATUS,C

rf COM_REG,F
COM_REG

call DLIT WR

dhopmMupoBaHUE JaaIacoM OuTa
decfsz TEMP1,F
goto C_DRECEIVE

rettlw H'00' :
DSEND
movwf COM_REG
[IEPECHUIKU
moviw H'08'
movwf TEMP1
C DSEND call DOUT_LOW

) KomuuectBo IMOJIYy4aCMbIX our

) 3arpy31<a perucTpa CUCTYnKa

, CTAapT YTCHUA oura YCTaHOBUTD HU3KUM

, HA4aTb YTCHUC

; IPOBEPUTH YPOBEHb HA JINHUHU

; yctanoButs C B "0"

; IPOBEPUTH YPOBEHB HA JINHUU

; HET ycraHoBUTH C B "1"

; CIBUT BIIPABO JUJIS 3AIIUCHU B PETUCTPE

, OKJaTh OJ1A1 OKOHYaHUA

; 3arpy3ka 6odepa koMaH IS

; KonudecTBo OMTOB /1J1s1 MEPECHUIKU

: Start the write slot
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rrf COM_REG,F ; CIIBUT BIIpaBO, UTOOBI ONPEETUTh

yepe3 out C mepBbIid OUT IS TEPECHUTKH

btfss STATUS,C ; CMoTpeth OutT C ==
goto SENDO ;
call DOUT_HIGH ; Ycranosuts nunnio B "1" eciau out C
goto DS 1 ;
SENDO call DOUT_LOW ; VYcranoButs Jinauto B "0", eciu out C ==
DS 1 call DLIT_WR ; OkupaTe 60US, yT0OBI TO3BONIHTE DS1820
BBITIOJIHUTH BEIOOPKY
call DOUT_HIGH ; YcTaHOBUTH mUHY B "1"
call DLIT_WR ; Oknats 60US, YTOOBI ITO3BOJIUTH

DS1820 BbITIOHUTH BBIOOPKY
decfsz TEMPL,F ; YMEHBIINTH CYCTUUK MIEPEIAHHBIX OUTOB U
IIPOBEPUTH TOCTUTHYT JIK HOJIb
goto C_DSEND ; [loBToputh nmepemauy Outa
retlw H'00'

RESET_DALLAS
bcf ERROR_D
bcf DALLAS  ; ycTaHOBUTH HU3KHUW YPOBEHB Ha IIIMHE
bsf STATUS,RPO ; BeiOpaTh Oank 1
bcf TRISDAL,LINE ; HacTpouTh MOPT Ha BBIXOT
bcf STATUS,RPO ; BeiOpath 6ank 0
CALL WAIT ; 500 mks pauza
bsf STATUS,RPO ; BeiOpath OaHk 1
bsf TRISDAL,LINE ; HacTpouTh MopT Ha BBOJ
bcf STATUS,RPO ; BeiOpats 6ank 0
call DLIT_WR
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btfsc DALLAS

bsf ERROR_D
CALL WAIT
return
WAIT moviw OxXFA ‘500 mks

movwf TEMPO :
decfsz TEMPO,F ;
goto $-.1

return

waitl024 clrf |11 ;256 ;800 mks
nop
decfsz I11,f
goto $-.2

return

rhkkkhkhhkhhkhkhkkhkkhhhkhhkhhkihkkhhkhikhihkihkiikikx
’

ctenie64bit

; uTeHne 64 bit
call DRECEIVE ; YUTaTh 1 Oa|T
movf COM_REGW ;
movwf TEMP_LO ;
call DRECEIVE ; YUTATh 2 OalT
movf COM_REGW ;
movwf TEMP_HI ;

call wait1024

return ;

end.
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@ MOTOROLA

OCTAL TRANSPARENT LATCH
WITH 3-STATE OUTPUTS;
OCTAL D-TYPE FLIP-FLOP
WITH 3-STATE OUTPUT

The SHS4/FALE3TI conalsts of eight latches with 3-state outputs. for bus
organzed system applications. The flip-flops appear transparent to the data
{data changes asynchronously ) when Latch Enable (LE) = HIGH. When LE |
LOAW, the data that rmeets the setup times = letched. Deta appears on the bus
when the Output Enable (OE) s LOW. When OE (s HIGH the bus output iz in
thi high Impedance stals.

The Sh54/ T4LE5T4 Is a high-speed. kow-power Octal D-type Flip-Flop fes-
turing separate O-type Inputs for each flip-flop and 3-state outputs for bus orl-
ented applcations. A buffered Clock (CF)and Output Enable {OE ) s commaon
to all flip-flops. The SNS4 ! T4LSETY (s manufactured useng advanced Low
Fowear Schottky technology and ts comgatible with all Motoroda TTL farnilies.

wr Elght Latches in & Single Peckage
i 3-State Outputs for Bus Interfacing

SN54/74LS373
SN54/74LS374

OCTAL TRANSPARENT LATCH
WITH 3-STATE OUTPUTS;
OCTAL D-TYPE FLIP-FLOP

WITH 3-STATE OUTPUT

LOW POWER SCHOTTKY

J SUFFIX
CERAMIC
CASE 732-03

wr Hysterasis on Latch Enable M SUFFIX
an Edge-Triggered D-Type Inputs PLASTIC
wir Buffered Positve Edge-Trggened Chock CAZE T38-00
i Hysterasis on Clock Input 10 Improve Molse BMargin
i Input Clarmp Diodes Limit High Speed Terménation Effects

PIN HAMES LOADING (Mobe a) DWS?:ILIH;FII

HIGH Lo CASE 761D-03

D=0 Diarta Inputs DSUL. 02500

LE Latch Enabile (Active HIGH) [npot osUL. 0.5 UL

cP Clock [fuctive HIGH going edge) Inpul DAL, 025 UL

OE Cutput Enable [factive LOW) Input 0EUL. 025 UL ORDERING INFORMATION

Q':l ,;'_"? Ciutputs [Mote |:|:I 85 (25} UL, 154{7.5) U.L. — —

SHT4LSXEEN  Plastic

MOTEE: SNTHLENANDW SOIC

@] 1 TTL Unils Lioad [ULL.) = 40 pis HBEHM & b LOWE
b} Thee Oiripeu LOWY drive Tackor is 7.5 UL, for FliRiary (54 pand 36 UL for Comimarcial
(T4} Tamparalune Ranges. The Dulpt HGH drive 1acior is 25 UL Tor Miiaey (54) and

EE LU.L. for Commarcial {74) Temperalune Ranges

CONNECTION DIAGRAMN DIF (TOP VIEW)

SN54/T4LS3TS SN34/T4LS374
Voo Oy Dy Dy Og Oy Dy Dy Oy LE Vg O Oy Dg O Op Oy Dy 0Oy GP
mmimniainninoinin EImEEEEIE
| EN | | | N I | I | N | e Ll Tl T J1s Tle Lz J0a JLa T[]
OF Oy Og Dy Oy O Dp Dy 0Oy GAND Tha Flatpak varsien OE Oy Dy O Of Op Dy Dy Oy GMD

hiads Thir Same pnauts
{Connection Diagram] as
ez Dual In-Line Packags.

FAST AMD LS TTL DATA

5-521
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SMNEALSIT4LSIT

SMNEALSITALSITA

SN54/7T4L5373 wSN54/74LS5374

LS373
Dy LE | cE | oy
H H L H
L H L L
x L L | o
x X Wo| 2z

H = HIGH violtaga Lesal
L = LOW Vokaga Lowal
X = Immalaial

I = High Impedanoe

* Moec Conlents of fip-fops unaffectod by iha slake of the Culpul Enabke inpat (OE].

TRUTH TABLE

LOGIC DIAGRAMS

L5374
Dn LE O
H _r H
L i L
X X z*
Mg = PN 20
G0 = PIN 10
{1« PN NUMBERS

GUARANTEED OPERATIMG RANGES

Symbol Parameter Min Typ Max Unit

Yoo Supply Voltage 54 4.5 5.0 5.5 W
T4 4.75 5.0 5.25

Ta Oiperating Ambienl Temparature Range 54 =56 25 125 i
T4 o 25 Ta

loH Cutput Curent — High 54 =1.0 md
T4 =2.6

oL Cutput Curent — Low 54 2 md
T4 24

FAST AMD LS TTL DATA

5-522
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SN54/74LS5373 wSN54/74L5374

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE [unless atherwize specified)

Limits
Symbaol Parameter Kin Typ Max Unit Test Conditions
Guarantaed Input HIGH Voltage for
VIH Input HIGH Vallage 2.0 W Al Ingits
54 0.7 Guaranbeed Inpul LOW Yoltage far
v Input LOAY Viita W
5 = 74 (X Al Ingiuts
Wik Input Clamp Diode allage =065 | -15 W Yoo = MIM, ljpy = =18 mA
54 24 3.4 ¥ Voo = MIM, Igp = MAX, Wiy =V,
CcC » 10k W = VIH
You Custpust HIGH Velkagpe 74 a4 3.1 W ar Vi per Truth Table
&4, 74 025 | 04 Y I = 12 ma Voo = Voo MIN,
VoL Dtput LOW Wolags Wisy = Vi ar'viy
74 .35 0.5 W IgL = 24 mé per Truth Tabke
loizH Cstput OFf Current HESH m e Yoo = MAK, VT =27V
lozL Owtpul OFf Current LOW =20 i Voo = MAK, Moy =04V
a B Wiop = MAX, Wiy = 2.7V
K Inpust Mz Current oe I
[N méh. Voo = M, Vi =70V
L Ingust LOWY Current =04 m Yoo = MaK, Wy =04 W
lioig Shorl Circuil Current [Kale 1] =30 =130 i, Yoo = MAX
Mot ad Powar Supply Curent 40 méh. Wiop = MAX
Poba 1 Mot mone than ome cuipul should be shofod &t a tima, nor for mom tham 1 seoond
AC CHARACTERISTICS [Ty = 2556C, Vo = 5.0V)
Limits
L5373 L5374
Symbaol Parameter Min Typ Max Min Typ Max Unit Test Conditions
g Maximum Clock Frequency 35 &0 MMz
tpLH Propagation Delay, 12 18 e
[E=T8T] Diafa ta Caulput 12 18
C| = 4B pF,
teLH Clack ar Enable i o 15 28 Ry = BET (1
EPHL b Churtpust w | 3o 1w | = | ™
[Fap ¥ 15 28 Pl 28
ol Ourlput Enabile Time 25 6 1 a5 ]
toHzE . 12 20 12 20 _
by 7 Cunlpul Disable Time i5 2 i5 2 ns G =50pF
AC SETUP REQUIREMENTS (Ta = 2540, Voo = 5.0
Liemsd
LE3TS L5374
Symhbaol Parameber Min Max Min Max Wnit
by Clock Pulse Width 15 15 ns
[ Setup Time 50 20 ns
b Hold Time it} 0 ns

DEFIMITION OF TERMS

SETUF TIME (ig) — Iz defined as the minimurm time required HALD TIME (i) — I= defined as the minimum time following
for the comect logic level to be preseant at the kogee ingut prior to thi LE tranaibon from HIGH-10-LOW that the logic level must
LE tranaiton from HIGH-t0-LOAY In ceder to be recognized and be maintained at the Input in order to ensure continued
transferred 1o the cutputs. recagnition.

FAST ANMD LS TTL DATA
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SN54/74LS373

AC WAVEFORMS

Figure 1

0E L1y ‘_/T 0E N4y F_ZE_UT
tPIL L o 4z Vo
Vour v ELY VouT
VoL

&E'n'j_

AC LOAD CIRCUIT

L
SWITCH POSITIONS
R SYMBOL SwWi SW2
P ipzH Open Closed
pZL Closed Open
T0 OUTRUT L7 Chsed Chsed
-—
UNDERTEST ipHZ Closed Closed
L
§0kCE
= q* s A

* Includes &g and Probe Canacianca.

Flgure 4

FAST AMD LS TTL DATA
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AC WAVEFORMS

ozt =
ch e 1 L4
S

_"T'_u":.l

Flgure &

]
Ll
S1.¥
L
u.wj

oE 1V 1y
Lol :: L7 — - T . "'ﬂll
Vet Ly "t——u av
sy
Figure T
AC LOAD CIRCUIT
Voo
SWITCH POSITIONS
R EYMBOL | Wz
P EFH Open Clomad
Ipa Clozed Open
TO CUTRUT IpLz Closed Closad
URDEATEST (E=TR Closed Closad
L
a0 el
G Wz

" Includas Jig and Probe © apacianos.

Flgure 8

FAST AMD LS TTL DATA
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Case T7510-03 DW Suffix
ROTE:

20-Pin Plastic 1. e NS IO e AR TOLER MR G P ER A
B0-20 (WIDE) 14, 15
[ i & CORTRIGLL P E NS 0k MILLIWETER.
= 1. ClEWES IO AARD B DS ROTIRCLUGE MaLD

PG TR IR
4, A LT T S O LR (D PER
SOE

|
Eﬂ LHMH}MU{- o | B | b THILEL AAD 23 CHECLETE REW & NN
% | e

_{ —a I-ll— RXE -I-Hr.'il
s EJ'E-@_{;

]
L

i) i DL

FEEra &[T B @A &)

= w0

:
:
:

A= mx v of ol

Case T32-03 J Suffix
20-Pin Ceramic Dual In-Line

RETE:
o 1 LEADS WITHI 0.8 ram 0 DA, TRUE
ﬁﬁ ﬁ PTG AT SEATI G P LARE, AT HA s
HAE A COROIMoH.
% Ol L TG CERTER GF LEADS WHER FofsED
PARALLEL
1 i 4 Dl & AR B IRCLUGE SRERSEUS

L

L e ol

Case TIE-03 N Suffix
i , RETES:
20-Fin Mt 1. WERSORRE D TALER ARG PER S

FIasH 1595

4 COR TROLLING I SER 90/ FCH.

1. [WEREOR 1 10 CER IL OF LEAD WHER
P [ IRAALLEL

4, DNEERSCR B DS RST | RGLL DE MLl

FLAEH.
c L §. TH-DE08S0LE TE, REW STARDAMRD ne-o.

==t
e

‘_F | \
Lo

[Afesnon &[T 58]

jiéés

DwrL

[Fes pon &[] A8)]

8
-

i

FAST AND LS TTL DATA
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MICROCHIP

PIC16F87 XA

25/40/44-Pin Enhanced Flash Microcontrollers

Cevices Included in this Data Shest:

» PIC1BFET3A -
» PIC1BFET4A -

PIC18FATEA
PIC1BFETTA

High-Perfomance RISC CPLU:

« Only 33 sngle-word insiruciions o b=am

+ Al singleciycle insfruciions exc=pt far pragram
oranchas, which ans two-cycie

v Oparafing spead: DG = 20 MHz clack input

CC = 200 m imsf ruciion oyce

+ Upfa 8K 1 1dwards of Fash Pogram Memary,
Upto 388 5 8 bytas of Cata Mamary (RAM],
Upto 258x Abyh=s of EEPROM Data Memary

« Pimat campatible ta afhar 28ain or 4044000
PIC1 80000 and PIC1ARO microcaninallers

Peripheral Features:

v Timarl: B0t timarcaunter with B0 o scaler

v Timari: 180k Smaricounter Wi prescaler,
can be incremanted during Shesg via extema
oIt AlMCocH

o Timer2: B0 fimericaun e with 85 pariad
regiater, prescalerand poshscaler

« Tiga Capture, Campara, PRSI mod ules
= Cagturs s 1808, max. resalufion in 125 m
» Compars & 180k, max. mealufian s 200 ns
= PR e resal Bian s 10-0E

« Synchronaus Serial Part (S5P ) with SPI™
IManfer made) and 170 ™ (W mste r Siaee)

v Universsl Synchronous Asynchranous Becsivear
Tranamifer {US AR TSI with S-0if acddres
daiastion

v Pamlsl Save Port (PEP) = 805 wid= Wi
sqtarma RO, WR and CF corfrois [40/84-0in ariy)

v Browrneaut dstecfion cimy

Brown=aut Resst (BOE]

|:.._. I:l'

Analog Features:
« 1D, up fo B-cimmnel AnaiogLo-Cigia
Cameartar (AT}
+ Bmwneout Fesat {BOR)
+ Aralbg Comparatar module with:
= Twaamalog comparatoms
» Prgrammable an-chip valage refemnos
{W2EF] module
» Prgrammabie nput multipl=ing fomdevics
nputs and intermal waltag e refenen ce
= Comparafor oulpuis are sibemally accesshle

Special Microcontroller Features:

o 100,000 mrassiprite coce Enfancsd Flash
amgram memary i

v 1 000000 mrayssyrE= cycle Cata EEPROM
meamary s

v Cata EEPROM Retmyion » 40 years

+ Selbreprogrammable under saftwane cortm

¢ |rwiCincut S erial Programming ™ {ICSP™)
WA ha'a pina

+ Singhe-aupply 5V In-Cirouit S aral Programming

+ Wiatchdag Timer 3T} with s own an-chip RC
ascillator far riable gpemBan

+ Pmgrammable code profeciion

+ Power saving Shesg made

+ Seleciable osciliator apfiam

¢ |rwiCincut Debug (ICD)¥ia taa pins

CMOS Technology:

+ Low-paser, high-spead FlashEEPROM
tecimalagy

v Fully stafic design

v Wiide gperafing vokage rangs &2 W ta 5.5V

« Commercial and Indusirial femperaiure ranges

v Low=pawer o mpian

B g rain TGy a3tz M55SR
o == TR {ibii | CCP Timiams | _
D" booi St # 5 ing b Ward I5=I.ﬂ.- —— N A ok | ereenn - Wagiar JBART 215o i =g [t -y Lal § 4
f stroctions || S e
| TR S A A P A S A A A A s
=K IE| TEL 4055 = 128 ) -1 z Yes| Yes s 21 z
= TZ% A Bz 128 33 = z You| es b= g | z
P 143 =18z e iz -} ey 5 Z Yes| Yes Yies | Z
P 14 3 2152 = iz -] 33 = z Yes| Yes s 21 z
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PIC16F87XA

Pin Diagrams

28«Fin PDIE, B0IC, BE0PF

(LU ST

- 0¥

e e

RCET O T
RCT 1 OEnC o
L

R AT R

MCIEFEFIAMTEA

Bois b

SnaMY HEERESE

ARSARRRRRINES

i i

447 in GFN

— FIETLED
— AT
— AT

- Mt
- I

288 in GFH

A R A A
R ALAN AN s+

OEE E LR m—

AR AT

11
RN o AT AL
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W
Y — P
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Ee]
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BIC18FaTAA
PICIEFETTA
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