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KitoueBbie cioBa: BoJia, BOJOCHAOKEHHE, HM3MEPEHHE pacxojia BOJBI,
CUETUYMKH BOJIbI, aBTOMATU3UPOBAHHASI CUCTEMA, YUET Pacxo/ia, MHOTOKBaPTUPHBII
JIOM.

OOBEKTOM HCCIENOBAHUS ABISETCS WHOOPMAIMOHHO-U3MEPUTEbHBIH
KOMIUIEKC JIJIsl y4eTa pacxo/a BOAbl B MHOTOKBAPTUPHOM JIOME.

Lens paboTel — pa3paboTaTh aBTOMATH3UPOBAHHYIO CHCTEMY Y4eTa
pacxojia BOJIbl B MHOTOKBAPTUPHOM JIOME, C Tiepenaueii JaHHBIX Ha [EHTPaTbHBIN
cepBep.

B npouecce uccienoBanusi npoBoaWICS cOOp JAaHHBIX, CUCTEMATHU3ALMS U
aHanu3 MHOpPMAIMU MO TeME JAHHOTO JUIIOMHOTO MPOEKTa, MPOCKTUPOBAHUE
aBTOMATHU3UPOBAHHON CUCTEMBI.

B pesynaprate wmccinemoBanus ObuT  pa3paboTaH  MHGOPMAIMOHHO-
U3MEPUTENbHBI KOMIUIEKC AJIsl yueTa pacxoia BOJbI B MHOTOKBAPTHUPHOM JOME.
Pa3zpaboTtana cTpykTypHas ¥ MPUHIMIHATIBHAS CXEMbI 3TAKHOTO PETHCTPaTOpa, a
TaK >Ke revyaTHas Tiara.

OcHOBHBIE =~ KOHCTPYKTHUBHBIE,  TEXHOJIOTUYECKHE U TEXHUKO-
AKCIUTyaTaIllMOHHbBIE XapaKTEPUCTUKH:

e Jlo 512 aOOHEHTOB B OJJHOM BETKE CUCTEMEI;

e Hebomnpimme rabapuThl perucTpaTopa U KBapTUPHOTO MOJTYJIIS;

e [Ipocroi MOHTaX;

e Hanéxnas 35mekTpo0e30nacHOCTh M HU3Kasi CTOUMOCTh 000PYIOBaHMS;

OO6nacTh IPUMEHEHHS: YYET PAcXoaa XOJIOTHON U ropsueid BOJIbI OBITOBBIX
noTpeouTeNnei.

B OynymeM miaHupyercss yCOBEPIIEHCTBOBAHUE CHCTEMBI JJISi KOHTPOJIA

YTEUYEK U XUILCHUM.
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Beenenue

B COBPEMCHHLBIX YCIIOBHAX CIICHUAIIN3UPOBAHHBIC OpraHU3allud IIPOBOIAT
BOAOIIOATOTOBKY MW II0AA4Yy BOJAbI Ha HIPCANPUATHASA M B AOMA. C Takumu
MNpCaAIpUATUAMU HCO6XO,ZII/IMO PaCCUYUTHIBATHCA 3a HOTp€6HCHHBIﬁ 00BeM BOJBI,

MOCTaBJICHHOMN Ha AOTI'OBOPHBIX YCIIOBUAX.

Cucrema yd4eTa MHUTHEBOM BOJBI MO3BOJISIET BECTH Y4YET pacxoja BOJBI,
cobupaTth HHPOPMAIMIO O TOTPEOJICHNH, HA OCHOBAaHUHM KOTOPOW B JalbHEHIIEM
pOM3BOAATCS (PUHAHCOBBIE PAcUY€THl 3a MOTpeOsieHHyr0 Boxy. Ha ocHoBaHum
JTAHHBIX, TIOJYYEHHBIX OT CHCTEMbl YUYETa BOJIbI, MOXKHO BHENIPSATH MEPOIPHUSTHUS

10 COEPEIKEHUIO MUTHEBON BOJIBI.

Cucremsl y‘IéTa BOJbI YCTAHABJIMBAIOTCA B MYHHUIUIIAJIBHBIX M YaCTHBIX
JAOMOBJIAACHUAX, KOMIIAHMAX, YIIPaABJIAIOMINX KWJIBIMHA (I)OHI[aMI/I, a TaxKKC B

KOMIIaHUAX-IIOCTaBIIIUKaX BOABI.

B pesynbrare yCTaHOBKHM CHUCTEM y4ye€Ta BOJbl B PECYpCHOCHAOXarolen
OpraHu3aluy MOSBISIETCS MHCTPYMEHT JIJIs1 (PMHAHCOBBIX PACUYETOB 32 (DaKTHUUECKH
MOTPEOJICHHBI 00BEM TEXHOJIOTMYECKOM WM TUTHEBOM BOJBI, a TaKkKe
WHCTPYMEHT MOJYyYEHUsI TOCTOBEPHOU MH(POPMALIUU JIJIsl ATbHEHIIIET0 BHEIPEHUS

cOeperaroux BoJly MEpOMPUSITHI.

OCHOBOIl  COBPEMEHHOW KOMMEPYECKOW CHUCTEMbI y4eTa SBISIOTCS
CpelcTBa M3MepeHHs 00beMOB BOABI (MPUPOJHOM, MUTHEBOM W cTOYHOM). Ha
CErOJHSIIHUN JIeHb OCHOBHBIMM CpEACTBAMU H3MEpEHUsi OOBEMOB BOJBI,
UCIIOJIB3YEMBIMH Ha y3/1aX, SBISIOTCS TaXOMETPUUYECKHE (MEXaHUYECKUE)
BOJOCUETYUKHU, YJIbTPA3BYKOBBIC, AJEKTPOMATHUTHBIE, BUXPEBBIE PACXOJIOMEPHI-

CUCTUYHUKH U PpACXOJOMCPLI ICPCMCHHOI'O IICPCIIaa JaBJICHUA.



JIst KaxA0ro CpeacTBa U3MEPEHUS, HE3ABUCUMO OT MPUHIUIIA JIEUCTBUS,
BO3HUKAIOT HEIITaTHBIE CUTYyallMM, NMPU KOTOPBIX H3MEPEHUs HE BEAYTCS WIIU
BEIyTCS C HApYyIICHUSIMHU, TMPU ITOM paAcCXoJ BOJABI Uepe3 Mpudbop He

OCTaHaBJIMBACTCA.

CucreMa ydera OmpeAeisieTCss TEM, YTO TOCJI€ BBITIOJIHEHUS W3MEpeHUN
(CHAITUSL KOHTPOJBHBIX MOKAa3aHWN) MX PE3yJbTaThl IJI BXOXIEHUS B CHCTEMY
Oamadca (ropoja, JOKaJbHOH 30HBI, BOJOMPOBOJHON CTaHIIMH) TOJBEPrarOTCs

MaTeMaTUYECKOU U JIOTUUECKO 00paboTKe, 0OecreunBaroei:
- y4eT 1 00pabOTKy HEIITATHBIX CUTYaIlUK;

- HCKJTFOYCHUE HETOCTOBEPHBIX PE3yIbTATOB U3MEPEHUI;

- (opMupoBaHUE YACOBBIX, CYTOUHBIX MU MECIIYHBIX aPXUBOB.

BHenpeHnne aBToMaTU3UPOBAHHOM CUCTEMBI YUE€Ta pacxoza BOJIbI TO3BOJIUT
MPOU3BOJAUTH ABTOMATHYECKHI cOOp, HaKOIJIeHHWEe, OoO0pabOTKy, XpaHEHUE U
0TOOpakeHHE MOJIyYeHHON MH(OpMalMM, a Takke ee Mepenadyy Mo MpOBOJHBIM
Wi OECIpOBOJHBIM KaHajdaM CBS3W Ha IICHTPAIbHBIA AMCIETYEPCKUA IMTyHKT

BOJIOCHA0XKAIOIIIEH OpraHu3aIuu.

Lenpto paHHOW pabOTHI SBISETCS CO3/JaHUE ABTOMATHU3UPOBAHHOM
MH(GOPMALIMOHHON CHCTEMBI Y4YeTa pacxo/ia BOJAbI C LIEJIbI0 OKBAPTUPHOIO yueTa
pacxona XOJIOAHOM BOJBI U IOCIEAYIOLIEH Iepefaye JaHHBIX B JHMCIETYEPCKYIO

pecypcocHabkaroleld opraHu3aiu.



1 XapakTepucTuka 00beKTa H3MepPeHus
1.1 CucteMbl BOZOCHAOKEHUS

Cucrema BOJIOCHA0KEHMSI MPEICTABISIET COOOM KOMILIEKC COOPYKEHHH,
000pyZOBaHUsl ¥ TPYOOIPOBOIOB, 00ECIIEUYNBAIOMINX 3a00p BOJBI U3 IPUPOIHOTO
UCTOYHUKA, OYHUCTKY U €€ OOpabOTKy, TPaHCHOPTHUPOBAHHUE U IOAAYy BOJBI

noTpedUTessIM TpeOyEeMbIX PacxXo/I0B U KaueCTBa.

Cucrema BOJOCHAOXKEHHS JOJKHA YJIOBJIETBOPATH HIKOHOMHYECKUM,
CaHUTApPHBIM W TEXHUYECKUM TPEOOBAHUSIM, NMPEABIBICHHBIM K Hed. CucteMbl
BOJOCHA0XEHUSI NPOEKTHPYIOT MNapajUIeIbHO € cHCTeMaMHu KaHanu3auuu. llpu
MPOCKTUPOBAHUM  CXEM  BOJOCHAOXKEHMS, JIOJDKEH COCTaBJISAThCA  OayiaHc

HCIIOJIB30BaHUA BOAbBI, IIPUMCHATBHCA CXCMa O60pOTHOFO BOI[OCH&6)K€HI/ISI.

[Tpu MIPOEKTUPOBAHUU CHUCTEMBI BOJIOCHA0XKEHUS JOJKHBI
[PElyCMAaTPUBATLCA COBPEMEHHBIE TEXHMYECKUE PELICHUs, aBTOMAaTH3aLIUs
TEXHOJIOTUYECKHX MPOIIECCOB , MEXaHU3AIUS TPYIOEMKUX padOT, U MAKCUMaJIbHAS
WHIyCTpUAIN3AlMS CTPOUTENIBHBIX pPabdOT 3a CYET MPUMEHEHHUS COOMHBIX

KOHCTPYKIIMH, CTAHAAPTHBIX U TUIOBBIX W3/ICIIHMN.

TpebGoBaHus K Ka4yeCTBY BObI XO3SHCTBEHHO-TTUTHEBOTO M TEXHUYECKOTO
Ha3HaueHus pa3nuyHbl. [loaTromy Ha OONBIIMHCTBE OOBEKTOB COOPYKAIOT
OTJIEJIBHYIO 00BbEIMHEHHYIO CUCTEMY X031 CTBEHHO-TIMTHEBOTO u
IPOTUBOMOXKAPHOTO BOJOCHAOKEHUSI M OTAEIbHYIO CHCTEMY TEXHHYECKOTO

BOJIOCHaOKeHus [1].
1.1.1 OcHoBHBIE 3JIEMEHTHI CHCTEM BOJ0CHAOKEeHHUA

CucrteMbl BOJIOCHA0XKEHHUS, KaK OTMEUEHO BBIINIE, MPEJCTABISIOT COOOMU
KOMITJIEKC COOPYKEHHM, 000pYyIOBaHUS W TPYyOOIPOBOJIOB, OOECIEYMBAIOIINX

3a00p BOABI W3 TMPUPOJHOTO MCTOYHWUKA, OUYHUCTKY H 00paboTKy  ee,



TPAaHCIOPTUPOBAHUE W MOJAAYY MHOTPEOUTENSIM TpeOyeMbIX pacxoJo0B, KayecTBa

nona HCO6XOI[I/IMBIMI/I Haropamu.

B coctraB cucremsl BOI[OCH&G)KCHI/DI BXOAT CJICAYONIMEC OCHOBHBIC

COOPY>KEHUS:

1.

BO/103a00pHBIE COOPYKEHUS, IpPH TMOMOIIM KOTOPBIX OCYILIECTBIISETCA
IIPUEM BOJIbI U3 HCTOYHHKOB;

HACOCHBIE CTaHIIMHU, MOJAIOIINE BOLY IO TPyOaM Ha OUMCTHBIE COOPYKEHUS
U K MecTy BojomnorpediieHus. M3 nMCTOYHMKA BOJOCHAOXKEHHS BOJA, Kak
IIPABUJIO, MIEPEKAYMBAETCS HA OYUCTHBIE COOPYKEHUS HACOCHOM cTaHIuen [
noJbeMa, a I0Clie€ OYHCTKM IOJAaeTCsl BOJOMOTPEOUTENIM HACOCHOU
cranuei Il mogrema;

OUYHCTHBIE COOPYKEHMS, IPEAHA3HAUYCHHBIE I OYMCTKH BOJIBI;

pe3epByapbl YMCTOM BOJBI, B KOTOPBIX OCYIIECTBISAECTCS PEryJMpPOBAHUE
HEPaBHOMEPHOCTH pexrma padoThl HacocHbIX ctanuuid [ u Il moasemos, a
TaK)Ke XpaHEHHE aBapUITHBIX U MPOTHUBONOKAPHBIX 00BEMOB BOJIbI;
HAllOpHblE  BOJAOBOJABI M  BOAONPOBOJHAs  CETh, CIyXalmue Ui
TPAHCTIOPTUPOBAHUSI BOJbI K MECTaM €€ MOTPeOICHNUS;

BOJIOHANOpHbIE OalllHU WM JApPYyTUe COOPYXEHHUS JJis XpaHEeHus U
AKKyMyJIHDOBAaHUS ~ BOJABL,  IPEAHA3HAYECHHBbIE  JUI  CIJIAXKWBAHUSA
HEPaBHOMEPHOCTH BOJOMOTPEOJICHHS] M MOAAYU BOABl HACOCAMH, a TaKXkKe

JUIsL CO3/IaHuUsl HEOOXOJMMBIX HAIIOPOB B BOJIONIPOBOIHOM ceTH [2].

B cucremax 060pOTHOFO BOI[OCHa6)KeHI/I$I CCTb TAKIKC COOPYXKCHHUA IS

OUHUCTKH W OXJIAXJeHUs OTpaboTaHHOW Bojbl. Kpome TOro, Bo BCeX CHCTEMax

IIPOMBIIIJIICHHOT'O BOI[OCHa6)I(eHI/I$I CYHICCTBYIOT COOPYKCHHUA OJII OYUCTKH

CTOYHBIX BOA.



1.1.2 XosoaHoe u ropsiuee BoJ0CHAOKeHHE 3TaAHUI

Pa3Boaka TpyO XO0JIOAHOM BOJBI B 3AaHUM IOJI00HA CTPYKType JAepeBa:
BBOJl - OTO CTBOJI JIepEBa, a MAarucTpajd W OTBOJBI - €ro BeTBH. B OombImx
3MaHUSIX HA TIJIABHBIX MAarucTpajisix HE YCTAHABIMBAIOT BEHTUJIM, YTOOBI MpHU
PEMOHTHBIX paboTax B JIOOON YacTH CHCTEMBbl OCTaJbHbIE MOTPEOUTENTH HE
ocTaBaliuch 0e3 Bonbl. Eciin BOIOMPOBOAHBIE TPYObI CKPBITHI B CTPOUTEIIBHBIX
KOHCTPYKIUSX, HEOOXOUMO MPETyCMOTPETh BO3MOXHOCTh JIOCTYIA K BEHTUJISM,
a KaXJblil BEHTUJIb JIOJKEH OBbITh UJACHTU(PUIIMPOBAH C OINpPEACICHHON YacThlO
CHUCTEMBbI, KOTOPYIO OH OOCIy>KHBaeT. B 3aBUCMMOCTH OT Haluyusg MecTa IS

NPOKJIAIK MarucTpayieli CHCTEMBbI OBIBAIOT C BEPXHEH M HIDKHEH pa3Bojakoi [3].
1.2 Pu3uKo0 — XUMHYECKHE CBOMCTBA BOABI

Bona (okcug Bomopona) — OWMHApHOE HEOPTaHUYECKOE COCIUHEHME,
xumuyeckasa popmyna H20. Monekyna BoJbsl COCTOUT U3 JBYX aTOMOB BOJOPOJIa
U OIHOIO0 — KHUCJIOPOAa, KOTOpbIE COEOUHEHBbl MEXIy CO0O0i KOBaJeHTHOM

CBA3BIO.

Bona npu HOpMalIbHBIX YCIOBHUSIX TMPEACTABISICT COOOM MPO3pavyHyIo
KUJIKOCTh, HE MMeEeT IBeTa (B MajioM oObEéMe), 3amaxa u BKyca. B TBEpaom
COCTOSIHUM HAa3bIBAETCS JbJOM, CHETOM WJ W HHEEeM, a B Tra3000pa3HOM —

BOJAHBIM ITapOM.

Ousnueckue cBoictBa Boapl: L[Ber, 3amax, Bkyc, IIpo3padHocTs,
Temnepartypa, [ImoTHOCT®, CxrMaeMoCTb, DNEeKTPONPOBOTHOCTD,

PagnoakTBHOCTE.



duszn4ecKue CBOMCTBA BOJBbI ITPU HOPMAJIBHBIX YCIIOBUA:

e (COCTOSIHUE: KUIKOCTH

[TnotrOCTB: 0,9982 T/KY0.CM
e Jlunamuueckas Ba3kocTh: 0,00101 ITasc (mpu 20°C)

o Kunemarnueckas Bszkocthb: 0,01012 xB.cm/c (mpu 20°C)

Boz:a O6JI8,I[8,GT OO0IBIION YHGHBHOﬁ TCIIJIOCMKOCTBIO U ABJEICTCA XOPOIIUM

TETLIOHOCUTEIIEM.
XHUMHUYECKHUE CBOWCTBA BOIBI:

e Bopa pearupyer coO MHOTUMH METaJIJIaMU C BBIJEIICHUEM BOJIOPO/IA;

e Bojga pasznmaraercss Ha BOJOPOA M KHUCJIOPOJ TMpUA JIEWUCTBUU
3JIEKTPUYECKOTO TOKA;

e Bopa pearupyer coO MHOTMMH OKCHJIAMUA HEMETAJIJIOB;

e HekoTtopble OKCHIBI METALUIOB TAKKE MOTYT BCTYIaTh B PEAKIUH
COCJIMHEHHUS C BOJIOM;

e Boga o00pa3yeT MHOTOYHCIICHHBIC COCAWHEHUS, B KOTOPHIX €€

MOJIEKYJIa IMOJTHOCThIO coxpansercs [4].
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2 AHaJIU3 METO0B U CPeICTB U3MEPEHNs pacxoaa
2.1 Knaccudukanus pacxo0MepoB U CHETUYNKOB

JlaTuyuku U3MEpPEeHHs pacxo/ia BOJbI WIIM MOMPOCTY CUETUUKU C MOMEHTA UX
MOSIBJICHUSI HA PBIHKE MOJB3YIOTCA OOJBIIUM cripocoM. [Tpubopsl MCHONB3YIOTCS

KaK B KOMMYHAaJIbHOM BOI[OCH&G)KCHI/II/I, TaK M1 HAa IPOMBINIJICHHBIX IMMPCANPUATHAX.

Takue ycTpoilcTBa NPUMEHSIOTCS Kak Uil  HU3MEPEHHS  YPOBHA
noTpebsieMoil BOABI, TaK U AJIA TOJcUeTa 00beMa KaHATM3AIIMOHHBIX CTOKOB MU
XKUJKOCTEH, UCIIOJIB3YEMBIX B TEXHOJOTMYECKHX Iporeccax. HekoTopeie Moaenn
CUYETYMKOB CIIOCOOHBI M3MEPATh M O0BEM TEIIOHOCUTEINSA: OHU (UKCHUPYIOT HE

TOJILKO YPOBEHbB MPOXOISIIEH BOBI, HO H €€ TeMIieparypy [5].

Pedbopma kommyHanmpHOTO XO3sKicTBa B Poccum yxke caenana
00s13aTeNIbHOM YCTAaHOBKY CYETUMKOB BOJBI HE TOJIBKO Ha BECH JIOM, HO M B KaX/10H1

OTACIIBHO B3SITOMN KBapTHpC.

T, \i
| 1S Imﬁm.i -

“»

—

Pucynok 1 — CueTunku X0JIOJHOM U TOpsYEH BOJIbI

BoasHolt cyeTymk — 3TO YCTPOMCTBO, KOTOpPOE HU3MEpsieT O0beM
npoleaned yepe3 Hero kuakoctd. Hambonee yacto MCmosib3yeMoi enuHuIen

oObeMa siBsieTcsa Kyonueckuit metp. Uepes onpeneneHHble TPOMEKYTKH BPEMEHU
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(OOBIYHO €KEMECSIYHO) CO CUCTYMKOB BOJBI CHHUMAIOTCS TMOKA3aHUS, OT KOTOPBIX

3aBHCAT PACXOJbl HA OIUIATY MOTPEOIIEMOMN BOJIBI.

B  MomensHOM  psgy — mpuboOpoB ISl ydeTra  BOABI  TaKKe
IIPUCYTCTBYIOT PACXOAOMEPBI,  KOTOPBIE YK€  BBINOJHAIT  HECIOXKHYIO
MaTEMaTHUYECKYIO OIEpalMio: JeIsIT 00beM MPOTEKAIOUIEH KUAKOCTH Ha €AUHUILY
BPEMEHH U MOKA3bIBAIOT CKOPOCTh MPOXOXKIEeHUS BOJbl. OHU SBISIFOTCS OJIM3KUMU

aHanoraMu OOBIKHOBEHHBIX aBTOMOOMIBLHBIX CIIMAOMCTPOB.

Pucynox 2 — Pacxonomep

OO6macTu MpUMEHEHHUs PACXOJJOMEPOB U BOJOCUETUYMKOB OYCHB BEJIHMKA: OT
OBITOBOTO M3MEPEHHUS BOJIbI, pPACXOAYyEMOI B KBapTHpeE, IO pacyeTa NoTpeOIeHUs

WJIM pacxo/ia BOAbl HA KPYITHBIX TPOMBIIICHHBIX MPEIIPUITHSIX.
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2.2 TpeGoBaHus K pacxogoMepaM U cUeTYUKAM

B nocnenHue roasl K pacxoAoMepaMm U CUETUYHMKAM BOJIBI IPEIbIBIACTCA
MHOTO TpeOOBaHUM, MPUYEM HEKOTOPbIE TPEOOBAHUSA, JaKE C MIPOTPECCUPYIOLTUMHU
TEMIIAaMU  Pa3BUTUS TEXHOJIOTMH, BBIIOJIHUTH IIOKA HE IPEACTABIACTCA

BO3MOKHBIM.

CymiecTByoT JABe Tpynmbl TpeboBanuii. B mepByro rpymmy BXOAST
TpeOOBaHMsI, OTHOCSIIIMECS UHANBUIYAIBHO K KaXJA0MYy IpUOOPY JUIsl U3MEpPEHUs
pacxoja M KOJWMYECTBA BOJbI, TAKHE KAaK BBICOKAS TOYHOCTh W3MEPEHUS,
HAJIe)KHOCTbh, HE3aBUCUMOCTb PE3YJIbTATOB M3MEPEHUS OT U3MEHEHUS IUIOTHOCTU
BOJIbI, OBICTPOJCHCTBUE M 3HAYMTENbHBIA Juana3oH usMmepeHus. Ko BTopoi
IpynIe OTHOCSTCS TpeOOBaHUsA, KOTOpbIE MPEABSIBISIOTCS KO BCEW Tpymme
pacxoIOMEpPOB U CYETYMKOB BOJbI — U3MEPEHUE PA3IMYHBIX 3HAYCHUM pacxoaa OT
OYCHb MaJbIX JI0 YPE3BbIUAWHO OOJBIIMX W NPU PA3TUYHBIX JIaBJICHUSAX U

TemmepaTypax [6].
Jlanee paccMOTpuM 3TH TpeOoBaHUs OoJiee MOPOOHO.

1. Beicokas TouHOCTh m3MepeHusi. OCHOBHOE TpeOOBaHUE, MMPEIBIBIIEMOE
K CUETYHMKAM BOABI M Jo3aropaMm. Ecim mjis oOBIYHO KBapTHPHOTO ydeTa BOJBI
MOTPEIIHOCTh M3MepeHust He Oonee 1,5-2% cuuraercs HOpMaIbHOW, TO B
HEKOTOPBIX TEXHOJOTHMUYECKHX MPOIIeCccax TOBOJBHO YAacTO B HACTOAIICE BPEMSs
TpebyeTcst morpemHocTs He 6omee 0,2-0,5%. TloBbiieHne TOYHOCTH BO3MOXKHO 32
CYeT TPUMCHCHHUS HOBBIX MPOTPECCHUPYIOIMIMX METOJOB H3MEPCHHS W
COBEPIIICHCTBOBAHMUSI MPUOOPOB C  MCIOJIb30BAaHUEM HAHOTEXHOJIOTHH |

KOMITIO3UTHBIX MaTCPHUAJIOB.

2. HanmexHocTh — HapsAAy ¢ TOYHOCTHIO HE MEHEE Ba)KHOE TpeOOBaHUE.
Bpewms HopmanibHOM pabOTHI B TEUEHHE KOTOPOTO PacXOJOMEp UM CYETUUK BOJbI
COXpaHsieT CBOIO pPabOTOCHOCOOHOCTh W MACHOPTHYIO TOYHOCThH SIBISIETCS
OCHOBHBIM KPUTEpUEM HAJEKHOCTH. JTOT MEPHUOJ BO MHOTOM 3aBUCUT KaK OT

KOHCTPYKIIMM CaMOro mnpubopa, Tak U OT YCJIOBHM ero skcrutyatauuu. /[mis
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MIPOJIICHUS] CPOKA CITYKOBI CUETIYMKOB BOJIBI U PACXOJOMEPOB, YUUTHIBASI KAYECTBO
BOIBI, TIPOCTO HEOOXOAUMO TPHUMEHECHHE (DHIBTPOB BO3AYXOOTBOIYHKOB,
CTPYEBBIIPSIMUTENCH U JIPYTrUX YCTPOMCTB, MO3BOJISIONIUX OOECIEUYUTh YHCTOTY

BOJbI U CcTaOMIBLHOCTD MMOTOKA pIR] b HBMCpCHHﬁ.

3. HeszaBucumoctsb I/IBMCPGHI/Iﬁ OT USMCHCHHUA IIJIOTHOCTH BOJHEI. [InoTHOCTH
BOJIbI U €€ H3MCHCHHUE OT TCMIICPATYPbl OKa3bIBACT 3HAYUTCIBHOC BJIMAHHWC Ha
HU3MCPCHHC 00BEMHOTO pacxoaa BOIBI. JInib pPacxoaoMEpel, HUIMCPAOIINC
HCTIOCPCACTBCHHO MacCOBBIM pacxoa, HU3MCHCHHC IIJIOTHOCTH  OKa3bIBACT

HE3HAYUTCIIbHOC BIIMSAHUC.

4. beicTpoaeicTBHE pacxoaoMepa HEOOXOIUMO MTPU OBICTPO MEHSIOLIUXCS
pacxolax, a TaKk K€ B CHCTEMax AaBTOMAaTHYECKOTO peryJnpoBaHus. Bpewms
peakuuu M3MEPUTEIbHOIO Npubopa Ha JAMHAMUKY Ipoliecca B OCHOBHOM

OIpeAeNsIeTCs] KOHCTPYKIHMEN Mprubopa U METO/1a U3MEPEHHUS.

5. bosbmioi quanazon nu3mepenus. JuHaMudeckuil quana3oH U3MEPEeHUs —
OTHOIIEHHE MAKCUMAIIBHOTO M3MEPSEMOTO pacxoja K MUHHUMAIbHOMY 3HAYEHUIO
U3MeEpSAEeMOoro pacxoja. B Hacrosiiee BpeMsi B COOTBETCTBHHM C TPEOOBAHHSIMU
KOMMEPUYECKOIr0 y4yeTa IWHAMHUYECKHM JMana3oH HE JOJKEH ObITh MEHEe 4eM
1:25. Kak npaBuiio, NpOU3BOJAUTENHN PACXOJIOMEPOB U CYETUYMKOB BOJbI CTAPAIOTCS
YBEIIMYUTh JWHAMUYECKHAW JMANa30H, C LEIbI0 CO3JaHHUS YHUBEPCAIBHOIO

pacxomomepa.

6. Usmepenue wmHoOrogasusix cpea. OCHOBHBIE — PacXOJOMEPHI,
MIPE/ICTABIICHHBIE CErOJIHA Ha PhIHKE pa3palboTaHbl Il OAHO(DA3ZHBIX Cpell, TAaKUX
KaK KMJKOCTb, ra3 " nap. IloatoMy npu ydere pacxona BEIIECTB, B TOM YHUCIIE U
BOJIbI, HEOOXOJIUMO YUUTHIBaTh TAKUE MapaMETPhl Kak: JaBJICHHUE, TEMIIEpATypy, a
Tak ke 0coOble CBOWCTBA BellecTBa. [ 10CTOBEpHOro yuyeTa BOAbI HEOOXOAUMO
JIOTIOJIHUTEIBHO ~ MCIIONB30BaTh  BCIOMOraTrelbHOE  OOOpynOBaHHE  Jis
obecnieyeHnss 0HO(A3HOCTH, TAKOE KAK CenapaTop BO3ayxa, PUIbTp, Iea’parop,

TaK KaK U3MCPCHHUC pacxoJa CMCECHU NPCACTABIIACT 3HAYUTCIIbHBIC TPYJAHOCTH.
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/. bonblION Iuana3oH 3Ha4eHUi pacxoaoB. [Ipu n3MepeHnn o4eHb MajbIxX
pacxooB mopsinka 1 j1/9ac u odeHb 6ombmmx pacxoaoB oT 10000 m3/gac Hepenko
BO3HUKAIOT 3aTPYJHEHUS U MPUXOJUTCS MPUMEHSITh 0coOble MeTO/Abl. OCOOEHHO

OCTPBIM CTAaHOBUTBLCA BOITPOC IMOBCPKU TAKHUX PACXOJOMCPOB.

8. VYcnosus OKCILTyaTalluu. HCO6XOIIHMOCTB HU3MCPCHUA IIPH OYCHDb
BBICOKHUX  TCEMIICpATypax W JaBJICHHUIX. B Ttakmx YCIOBUAX  CO3AAI0TCA

OIIPCACIICHHBIC TPYAHOCTHU B l'IOI[60p€ HaACXHO pa60Ta101uHx CpCACTB U3MCPCHUA

[7].

MOIIGHBHBIﬁ paa HpI/I60p0B sl U3MCPCHHUA pacxoaa BOJAbI MOKHO
pasaciinTb Ha TI'PyHIbl 10 IPHHOUITY HX HeﬁCTBHH: TaXOMCTPHYICCKHC,

JJIIEKTPOMArHUTHEIE, YIIBTPAa3BYKOBBIE U BUXPEBBIE.
2.3 MeToabl M CpeACTBA H3MEPEHUs PacxoAa BoJAbI B TPyOONpoBoAax

2.3.1 TaxomeTpUu4YeCKHU METO/

CdeTunKkuM TaxOMETPUYECKOTr0 THUMAa HMEKT B CBOEH KOHCTPYKIHUHU
TypOWHKY WA KpbUIBYATKy. [lo1 BO3€iiCTBMEM MPOTEKAIOIIETO MTOTOKA BOJBI OHA

BpalllaeTcs, M3MeHss Moka3anus Ha nudepoare [8].

Mpenen wHaw@EWH a0 $9959, 5999 (cranaapT)
Hop PHER CHOTHBIA Npanen wHameaums 96999099 (onua)

Mannrcan ssupra

Heprasecum KOpaye

OTEyTeTome e onopn Maxarmeatini dransTp

PucyHnok 3 - Cxema TaxOMETpUYECKOTO CYETUHKA

15



CueTynkd TaKOTO THIIA OTOOPaXKAIOT PACXOJ BOABI B JIMUTPAaxX WU B
KyOoMmeTpax. JT0 HamOoJiee pacCpOCTPaHCHHBIA THIT MPUOOPOB MIJIsT y4eTa BOJBI,
HIMPOKO MpUMEHSOMUKACA B ObITy. CUETYMKH TaXOMETPUUYECKOTO TUIIA JOBOJBHO
KOMITaKTHBI, CTOSIT HEIOPOTO M, TEM HE MEHee, 00JIalaroT XOPOIIeH TOYHOCTHIO
u3Mepenus. OHU MOTYT CIYXHUTh 10 12 jer. Bce 3TH XapakTEepUCTHKHU CleNalu
YCTPOMCTBA TaXxOMETPHUYECKOTO THIA TOMYJSAPHBIMH JUIS yCTaHOBKH B

MHOT'OKBAPTUPHBIX JIOMax.

Taxxe cueTUuKU pacxosaa BOJAbI TaXOMCTPUUCCKHUC MOKHO pPasAacCInTb Ha

BUJBI 110 KOHCTPYKIIMOHHOMY HCITOJITHCHHUIO. Onn MOT'YyT OBITh:
e KOMIIAKTHBIMH, UCITOJTHCHHBIC B CAMHOM KOPITYCC,

e pPa3aciibHbIMHU, HMCIOIIUMH OTI[GJ'IBHI;II\/'I BBIHOCHOM JaTduK H YCTpOﬁCTBO

0TOOpaKeHHsI THPOPMALIUH.

PI/ICYHOK 4 - CyeTynk BOJbI C BBIHOCHBIM AUCIIIIECM

CueTuynkun pacxoga BOAbI B 3aBHCHUMOCTH OT MOI[I/I(I)I/IKaHI/II/I MOT'YT
HU3MEPATbL IIOTOK KaK B OJHOM TPY6OHpOBOI[€, TaK H B HCECKOJIbKHX,

COOTBETCTBEHHO OBITh MHOTOKAaHAJIBLHBIMU U OAHOKaHaJIbHBIMMH.
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Beibop Mexay ycTpoiicTBamMM TakKOro THMA TakKe 3aBHCUT  OT
0cOoOeHHOCTEH cucTeMbl BOJOCHAOKeHUsI B oMe. B ToM cityuae, eciau mmeercs
OIMH BXOJHOM TpyOONmpOBOA TIOCTaBKM BOJBI, TO MOXHO OOONTHUCH
OJHOKAHAJIBHBIM CYETYMKOM. MHOTOKaHalIbHOE YCTPOMCTBO MOKHO YCTaHOBUTH
OpU HAJIWYMM HECKOJBKHMX TpPYyOOIpPOBOJOB IMOJA4YM BOJbI, HANpUMEpP OT
MarucTpajJbHOTO BOJOCHA0KEHUS U COOCTBEHHOM pe3epBHOI CKBaKMHBL. B 3TOM
Cllyyae II0 TIIPOIIECTBMM HEKOTOPOIO BpPEMEHM BBl CMOJKETE IPOBECTH

CpaBHHTCHBHBIfI aHanu3 oobeMa HOTpG6JI$I€MOﬁ BOJBI.

PucyHok 5 - KpblipuaTele cueTUNKN

Jlist  OBITOBBIX YCTPOMCTB HamOoJiee pacnpocTpaHeHa KOHCTPYKLHS C
KpPBUIPYATBIM MEXaHU3MOM H3MEpeHusi o0bema BOAbl. VX BHYTpeHHEE cedeHue
OoObIYHO He TMpeBblIaeT 4 CaHTUMETPOB, a MaKCHUMaJlbHas MpPOITyCKHas
CrocoOHOCTh — He Ooiiee 15 kyObomeTpoB B yac. Takum 00pa3oM, OHU MPAKTUUECKU

nacaJabHO OTBCYAIOT Tpe6OBaHI/I$IM, MMpCAbABIIICMBIM K OBITOBBIM BOOJOCUYCTUYHUKAM.
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JUisi TOBBIIIEHUS TOYHOCTH HW3MEPEHHUSI BHYTPH TaXOMETPHUYECKOTO
YCTPOMCTBA MOTOK BOJABI MOXKET pa3JeNsAThCS HAa HECKOJbKO CTpyH. BceneacrtBue
ATOrO0 3aBUXPEHUS BOJbI B IIOTOKE CHIDKAKOTC. Takue CYETUYMKH Ha3bIBAKOTCS
MHOTOCTPYWHBIMH, CJIOKHOCTh UX KOHCTPYKIIMH ONpPEesieT 00Jiee BBICOKYIO IIEHY

110 CPABHEHUIO C OJJTHOCTPYHHBIMH.
2.3.2 BuxpeBoii meTo

B BuXpeBBIX pacxoxoMepax Ui CO3aHMs BUXPEBOI'O ABMKECHMS Ha IIyTH
JBIKYILIETO MOTOKA >KUIKOCTH, Ta3a WIM Mapa YCTaHABIMBAETCS TEJIO OOTEKaHUs,
0OBbIYHO B BHJE Tpaneuuu B ceyeHHH. OOpa3oBaBIIasiCsl 32 HUM CUCTEMa BUXpEH
Ha3bIBaeTcs BUXpeBor gopoxkkoil Kapmana. Yactora Buxpeir f B mnepBom
OpUOIMKEHUH  NPONOPILHUOHAJIbHA CKOPOCTH TIOTOKA V W 3aBUCUT  OT

6e3pazmepHoro kputepus Sh (uucino Ctpyxans) u mHUpUHBI Tena ooTekaHus d:
f=Sh-v/d

[Tonmy4yeHHBIH pe3ynbTaT aHAIM3UPYETCS W BBIBOAMTCS IJIsi OTOOpaKEHHSI
[9]. DOt ycrpoiicTBa UCHONB3YOTCS It PETYJIMPOBKU TEXHOJIOTUYECKUX

omnepanui U UCIoJIb30BaHUE UX JIJISI OBITOBBIX II€JICH HEpAIIMOHAIBHO.

PucyHnok 6 - BuxpeBble CUETUNKHT
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2.3.3 DIeKTPOMATHUTHBINA MeTO/

CyeTunku  DJIEKTPOMAarHUTHOIO  THUMA OOBIYHO  HCIOJB3YIOTCA B
IIPOMBILUICHHBIX YCTaHOBKaxX. I[Ipy mIpOXOXAEHMM IIOTOKA JKHUJIKOCTH 4YeEpPE3
MCKYCCTBEHHO CO3JaHHOE MArHWTHOE I0JIe, €r0 ITOKA3aTeld W3MEHSIOTCS, 4TO
¢ukcupyercst naTyuKaMu U oToOpaxaeTcst Ha nuciuiee. CI0KHOCTh KOHCTPYKIUHU
00yClIaBIMBaeT MOBBIIICHHYIO ILIEHY YCTPOWCTB AaHHOro Tuma. OOBIYHO Takoe
o0Opy/lOBaHNME NPHUMEHSETCd Ha MHUUIEBBIX, NMBOBAPEHHBIX MNPEINPHUITHIX,
dapmaneBTuueckux (abpukax, a TakXKe UIsI U3MEPEHHUS CTOYHBIX TOTOKOB B

KaHaJIM3allMOHHBIX CUCTCMAX.

PucyHnoxk 7 - D1eKTpOMarHuTHBIA CUETYUK BOJBI
2.3.4 YabTpa3ByKOBOH MeTO/1

CdeTunku  yJAbTPa3BYKOBOIO THUIA HM3MEPAIOT IMOTOK  KUIKOCTH,
BO3JICMCTBYST Ha HEro YJIbTPa3BYKOBBIMH  KojeOaHusMH. [lomyueHHbIN
aKycTH4YecKuid dPdeKT aHanu3upyercs AAaTYUKOM M OTOOpakaeTcsl Ha JUCILICE.
Takue pacxooMepbl MOTYT HCIOJb30BAaTHCS HE TOJIBKO JJISI U3MEPEHUSI MOTOKA

BOJIbI, HO U IS TIOJicueTa 00beMa ra3oB, nmapa Wil peareHTOoB.
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Takue cueTynKy MOTYT pa3MemaTbcs Kak HEMOCPEACTBEHHO B TpyOe, TaK U
Ha ee MoBepXHOCTH. CrocoO MOBEPXHOCTHOM yCTaHOBKM TO3BOJISIET OMEPATUBHO
MEHSATh MECTO pAaclOJOXKEHUsI H3MEpUTeNpHOro mnpuodopa. Takum o00pasom,
MOBEPXHOCTHBIM  yJIBTPAa3BYKOBOM  CUETYMK MOJKET HCIHOJIb30BAaThCA IS
IOPOBEJCHUSI BPEMEHHOTO KOHTPOJISI WIM KaJuOpOBKM TOKAa3aHUM Jpyrux

ycrpoiicts [10].

OOBI4HO CUCTUHUKH YIAbTPA3BYKOBOI'O THIIA IMPUMCHAIOT Ha

IMPOMBIINIJICHHOM O60pyI[OBaHI/II/I H 1 N'BMCPCHUA 00BEMa CTOYHBIX BOA.

Pucynok 8 - YnbTpa3ByKOBOW CUETUHK BOJbI
2.4 OCHOBHBbIE XapaKTEPUCTHUKH BOJASIHBIX CYUETYHMKOB

Qmax cuyéTunka BoJbl — MaKCUMaJbHBIA pacxoJ — HauOOJbIINN pacxos,
IpU KOTOPOM BOJOMEP JOJKEH padoTaTh HEMPOJOKUTEIbHOE BpeMsl (MEHee ueM
lyac B cyTku 1 MeHee yeM 200 gacoB B 10j) 06€3 MPEBBIIICHUSI €T0 MAKCUMAJIbHO
JIOITYCTUMOM MOTPEITHOCTH.

Qn cuértumka BOJBI — HOMHUHAJIBHBIA PAcCXoJ] — HAUOOJBIIUNA PACXO]]
BOJIBI, TPU KOTOPOM BOJOMEpP JOJKEH paboTaTh IMTEIBLHOE BpeMs 0e3
MPEBBIIIEHUS €70 MAKCUMAJIBHO JOMYCTUMOM MOTPEIIHOCTH.

Qt cuérunka BOJbl — MEPEXOHBIN PacXoj — pacxXo]i BOJIbI, IPU KOTOPOM
W3MEHSETCS 3HAUEHNE MAaKCUMAJIBHO JOMYCTUMOM IMOTPEIIHOCTH BOAOMEPA.
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Qmin cy€TunKa BOJbl — MHUHHMMAJBHBIM PacXoj — HAUMEHBIIUN pacxon
BOJbI, IIpU KOTOPOM IIOIPEIIHOCTH IIOKA3aHUW CYETYMKA HE IPEBLIIIAET
MAaKCUMAJIBHO JOIIyCTUMOM ITOTPEIIHOCTH.

DN cuérunka BOJbl — HOMHUHAJIBHBIA JUAMETP — JUAMETP OTBEPCTHUS B
MPUCOCTMHUTENBHBIX NaTpyOkax. 3HaueHnue DN mpumensiercs aisi yHUUKAIIH
TUIIOPA3MEPOB TPYOONPOBOAHONU apMarypbl. DaKTUUECKUN AMAMETP OTBEPCTHUS
MOXET HE3HAYUTEIBHO OTINYATHCA OT HOMUHAJIBLHOTO B OOJIBIIYIO WJIM MEHBIIYIO
CTOpOHY. AJbTEpHATUBHBIM O0O3HAUYEHHEM HOMHUHAIBHOrO 1uameTpa DN,
pacrpoCTpaHEHHBIM B CTpaHaX IOCTCOBETCKOTO MPOCTPAHCTBA, ObLT YCIOBHBIN
nuametp Jy Bogomepa. Psa ycnoBHbIX poxoaoB DN TpyOonpoBoiHOI apMaTyphl
pernmamentupoBan  ['OCT  28338-89  «Ilpoxomsl  ycnmoBHbIE  (pa3Mepsl
HOMUHAJIBHBIE)».

PN cuérunka BoIbI — HOMHUHAJIBHOE JaBJICHUE — BHYTPEHHEE JIABJICHHUE,
BBIPOXKEHHOE B 0apax, COOTBETCTBYIOIEE MAKCUMAIBLHO JOIMYCTUMOMY pabouemy
JTABJICHUIO BOJbI. AJIBTEPHATUBHBIM 0003HAYEHUEM HOMHUHAIBHOTO NaBiieHus PN,
pacnpocTpaHEHHBIM B CTpaHaxX IMOCTCOBETCKOTO MPOCTPAHCTBA, OBLIO YCIOBHOE
napinenre Py Bogomepa. Psig HoMuHanmbHbIX naBieHudt PN tpyOGompoBoHOM
apmarypel pernameHntupoBan ['OCT 26349-84 «/laBneHnss HOMHHaJIbHbBIC
(YCcToBHBIC)».
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3 Bb10op MeTo1a N3MepeHHs1 pacxoaa BOAbI B CHCTEMeE BOJOCHAGKEeHUS
JKMJIOT0 I0Ma

Kak mpaBuno, BXogHOW TpyOOMpoBOJ B OOBIUHOM POCCUICKON KBapTHUPE
UMeeT CeUYEHUE OKOJIO 2 CaHTUMETpOB. BenencTBue atoro, a1 yueta noTpeOiaeHus
BOJbl B KBApTUPE CIEAYET YCTAaHOBUTHh OOBIUHBIM OJHOCTPYWHBINA BOISHOU

CUETYHK. DTO OYJET JYUIINM BHIOOPOM MO COOTHOIICHUIO «I[€HA-KAYE€CTBOY.

PucyHok 9 - CueTunk BOJbI B KBaPTUPE

JlocTaTOYHO ~ TMEPCHEKTUBHBIM  HM3ACITUEM  SBISIOTCA  CUYCTUUKHU
TaXOMETPHYECKOTO THIIA, OCHAIICHHBIC HMITYJbCHBIM BbBIXOAOM. OHH HMEIOT
WU3MEPUTEIIbHBIA OJIOK, KOTOPBI MOKET YCTaHABIIMBATHCS HEIOCPEICTBEHHO B
TOuke Bxojaa TpyoOompoBona. Ilomyuennas wuHpopManus mpeodOpasyeTcs B
UMIYJIbCHBIA BHJ M 10 KaHallaM CBSI3M TIEPEIacTCsl Ha PETrUCTPallMOHHOE
obopynoBanue. Y3en coopa HHPOPMAIUA MOXKET ObITh PACIIOIO0KEH MPAKTUUYECKU
Ha JIOOOM pPAacCTOSHUM OT HW3MEPUTENBHOTO Yy37a, YTO IMO3BOJISIET CO37aBaTh
pacmpeniefieHHble  CHCTeMbl cOopa uWH(OpMalMu, HE MOpeayCMaTpUBAIOIINE

(bU3MYEeCKOro MPUCYTCTBUS KOHTPOJIEpa BO3JIE CUCTUHKA.

ETTILLL A
% &

e

Pucynox 10 - CueT4ynk BOABI C UMITYJIBCHBIM BBIXOJIOM
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4  ABTOMATH3MPOBAaHHbIE  CHCTEMbl  NOKBAPTHPHOr0  y4YeTa
norpedsenus I'BC u XBC

Pemenne mpobmem ydera pacxoga BOAbl  TpeOyeT  Co3gaHUs
aBTOMATU3UPOBAHHON WH(GOPMAIIMOHHONW CHUCTEeMBI ydera pacxona Boasl (AMC

YPB), B cTpyKType KOTOPBIX B OOLIEM CIIy4ae MOKHO BBIICIIUThH YETHIPE YPOBHSI:
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Pucynox 11 - Yposau AVIC YPB

o IlepBblii ypoBeHb - mepBUYHBIE H3MepuTenbHble mpudopel (ITHII) ¢
TEJIEMETPUUYECKUMU WM UU(POBBIMU  BBIXOAAMHU, OCYUIECTBIISIOLINE
HEIPEPBIBHO WJIM C MUHUMAJIbHBIM HHTEPBAJIOM H3MEPEHHE NapaMeTpOB

pacxojia BOAbl MOTPEOUTEISIMU;

« Bropoii ypoBeHb - ycTpoiicTBa cbopa u moaroroBku gaHHbiX (YCIIN),
CIICIIMATIM3UPOBAHHbBIC U3MEPUTETbHBIC CHUCTEMBI W
MHOTO(YHKIIMOHANILHBIE ~ MPOTPaMMHUPYEMbIe  TpeoOpa3oBaTeld €O
BCTPOEHHBIM MMPOTPAMMHBIM 00€CTICYEHUEM , OCYIIECTBIISIONINE B 3aJaHHOM
IUKJIE WHTEpBaJla YCPEIHEHUs] KPYTJIOCYTOUHBIA COOp H3MEPUTEIbHBIX
JaHHBIX ¢ TepputopuanbHo pacnpenencHusix [IMII, Hakoruienwue,

00paloTKy U Mepeavdy dTUX JaHHBIX HA BEpPXHUE YPOBHH;

o Tperuit ypoBenb - nepcoHanbHbld koMmnbroTep (IIK) mmm cepep nentpa
coopa W O0OpabOTKM [aHHBIX CO CHEHUAIU3UPOBAHHBIM MPOTPaAMMHBIM
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obecneuennem AUC YPB, ocymectistomuii coop unpopmanuu ¢ YCIIJ
(umu rpynmel YCIIJI), uroroByto o0pa®oTKy 3Toi MH(MOpPMANHUUA KaK IO
TOYKAM y4€Ta, TaKk W MO MUX TpyNNaM - MO MOAPA3AEICHUSIM U O0bEKTam
OPEINpUITUS, JOKYMEHTHPOBAHUE U OTOOpakeHHE NaHHBIX y4yeTa B BUJE,
yIOOHOM JUJIsl aHajIM3a U NPUHATUS pelIeHUN (YyIpaBlIEHUs) ONEPATUBHBIM

IIEepCOHAJIOM CJ'Iy}K6I>I BOI[OCHa6}KeHI/IH U PYKOBOIACTBOM IIPCAIIPHUATHUSA;

YerBepThlil ypOBEHb - CEpBEpP LEHTpa cOopa M 0O0pabOTKM JaHHBIX CO
CHEUaIN3UPOBaHHBIM  IporpaMMmHbiM  obecnieuenuem AUC  VYPB,
ocyuiecTBisifoluid  coop uHpopmauuu ¢ 11K w/mnm rpynmnsl cepBepoB
LHEHTPOB cOopa 1 00pabOTKU TaHHBIX TPETHETO ypoBHsA. OCHOBHOM 3a1ayeil
JAHHOTO  ypOBHS  SIBISIETCA  JONOJHUTEIBHOE  CTPYKTYpHpPOBaHHUE
uHboOpMalMu 1O TIpynmnaM OOBEKTOB YyueTa, JIOKYMEHTHpPOBaHHE U
0TOOpakeHHE JAaHHBIX y4yeTa B BUJE, YJOOHOM JJisi aHalIM3a U IPUHATHUSA
pelIeHril MepCOHANIOM CIYXObl BOJOCHAOXKEHUS U PYKOBOACTBOM
TEPPUTOPUAIIBHO PACHPEIEICHHBIX CPEAHUX W KPYIHBIX MPEANPUATHH,
BEJICHUE JOTOBOPOB Ha MOCTABKY PECYpCcOB M (POPMUPOBAHME IIATEAKHBIX

JOKYMEHTOB JIJIsl pacyeToB 3a Boay [11];

Bce ypoBau ACKVYD cBsizanbl Mexay coOoi KaHaiamu cBsi3U. st cBs3H

ypoBueit [TUIT u YCII]] unu neHTpoB cOopa AJaHHBIX, KaK MPaBUIIO, UCTIOIB3YETCS

psIMOE COEMHEHHUE TI0 CTaHAapTHRIM uHTepdeiicam (Tuma RS-485, UPTIC u T.11.).

YCIIJ ¢ uentpamu cbopa IaHHbIX 3-TO YPOBHS, LIEHTPHI cOOpa NaHHBIX 3-TO U 4-

ro ypOBHefI MOTYT OBITh COCAMHCHBI 110 BBIJICJICHHBIMH, KOMMYTHPYCMbBIMH

KaHajaM CBSI3U WJIM MO JIOKAJILHOM CETH.

GSM/GPRS: mnepemaua manubix mocpeiactBom GSM-cetu. B ocHoBHOM

NpPUMEHSIETCS ISl Tepenadd JaHHbIX 00 »sHepronorpednenun ot YCIIJ[ Ha

YAAJIEHHBIN CEPBEP.

HoctounctBa: Yxke chopMmupoBaHHas HH(PPACTPYKTypa COTOBOM CETH C

JIOCTaTOYHO OOJIBIINM MOKPBITUEM TEPPUTOPHH, OOJBIION BEIOOP 000PYAOBAHUS.
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Henocratku: B3umaemas omepaTopoM COTOBOM CBSI3M IjIaTa 3a YCIYTy
nepeaadr JaHHbIX (32 UCKIIOUYEHUEM 3aKPhITBIX a00OHCHTCKUX TPYII U HEKOTOPBIX
Tapu(HBIX IIJIAHOB), 3aBHCUMOCTh OT PaboTOCIOCOOHOCTH 000pyaOBaHUS
orepaTtopa CoToBOU CBs3U, ypoBeHb GSM-curnana B cnen-nomemenusix (TI1, PIT,
[TonBanpHBIC TTOMEIIEHUS U JP.) 3a9acTyI0 HU30K, YTO TPEOYET MOTOTHUTEIBHBIX

MOHTaXHBIX MGpOHpI/IHTI/Iﬁ II0 YCTAHOBKC BHCIITHUX aHTCHH.

PLC: nmepenaua maHHBIX MocpeacTBOM cuiioBoi cetu 0.4xB, kaHan cBs3u
S-SFSK (PLC), monoca gactot 20-148kI'11 (vame 70-90kI'mr). [Ipumensiercs mis
nepeiadn JaHHbIX 00 sHepronoTpedieHun ot cueryukoB B YCIIJI. Yame Bcero
ucnosibdyercss B cucremax AMC YPB aaMuHHCTpaTUBHBIX 3[aHUN U SKUIJIMIIHO-

KOMMYHAJILHOM cekTope[12].

Hocrounctsa: Ilepenaya nanasix oT cueTynkoB K YCIIJl ocyiiecTBiseTcs
HEIMOCPEACTBEHHO IO cymecTtByromen cuinoBor cetu 0,4 kB, 4dro coxpamiaer
TpyJ03aTpaThl U CTOUMOCTh BHEJIPEHUSI CHUCTEMBI, T.K. OTHaJaeT HEOOXOAUMOCTh

MPOKJIABIBATh BCEBO3MOKHbBIC HHPOPMAITMOHHBIE KaOeu.

Henocrarku: Ha mnepegady NMaHHBIX B CETH MOXKET MOBJIHUATH Jt000E
YCTPOMCTBO C PEAKTUBHOM COCTABJISAIONICH B HATPY3KE - JIIOMUHECIICHTHBIC JIAMIIBI,
UMITYJIbCHBIC OJIOKM THTaHUsA (HAauYWHAas OT OJIOKOB TUTAaHUS MOOWMIBHBIX
TenedOHOB, 3aKaHUMBasi OBITOBOM TEXHHKOM), nBurareiau u ap. [lpu stom ecnu
cUCTEMa HallakeHa M padoraer, TO HUKTO He nact 100% rapaHTuu, 4TO CO
BpeMeHeM (3acelieHne XWIBIOB JIoMa, Jo0aBieHUE 00OpyJoBaHUS B OGHUCHOM
3MaHUM W JIp.) Tepedada JaHHBIX B CHCTEME OyJeT OCYIIECTBISATHCS Kak
nosioxkeHo. OcTaeTrcss HaACKIa HAa «HOYHBIC Yachkl», Korjga OOJbIIas 4YacTh
00OpyZIOBaHUSI BBIKJIIFOYAETCS, YTO TO3BOJISIET CHUCTEME CcOOpaTh HEIOCTAIOIIHE
naHHble. TakuMm 00pa3oM, JaHHYHO TEXHOJIOTHIO CIICIyeT NMPUMEHSATH JIMINb B
CUCTEMaX, B KOTOPBIX CBOCBPEMEHHOCTh MOCTYILICHUS JAHHBIX (ONEepaTHBHAsS

uHdopmaIus) He KPUTHYHA.
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RADIO 433, 866 MI'u: nepenada AaHHBIX MOCPEICTBOM paJHOKaHalla Ha
0e3nuieH3noHHo yactore 433MI'y wim 866MI'n. [lpumensierca s nepenavu
JTaHHBIX 0 moTpedinennn ot cyetunkoB B YCIIJ. [Ipumensiercs B cinydasx, Korjaa
NpoKJIaaKa HWHOOPMALMOHHOTO Kabens MO0 TEXHUYECKH HEBO3MOXKHA, JTHOO
HPKOHOMHYECKH Helenecooopa3Ha. [IpeuMmylecTBamMu JaHHOTO BHJIa CBSI3U
SBJIIOTCS: OTCYTCTBUE KaKUX-IHOO IJIaTeXel 3a mepenady NaHHbIX, HE TpeOyeTcs
MOJy4eHUEe paspemieHuil. JaJIbHOCTh CBSI3M MOXET JOCTUTaTh HECKOJIBKUX

KHJIOMCTPOB.

Jocrounctsa: Ilepenada nanasix ot cuetuynkoB K YCIIJ] ocymecTBiseTcs
10 pPaJdOKaHaly, 4YTO COKpAIAeT TPyA03aTpaTbl W CTOMUMOCTh BHEIPEHHUS
CUCTE€MbI, T.K. OTIaJaeT HEOOXOAUMOCTh MPOKIAIAbIBATh HUH(POPMAIMOHHBIE

Ka0eu.

Henocratku: B cucteMax co BCTPOCHHBIMU B CHETYMKHU PAIAO-MOJIEMaMU
€CTh HEOOXOJUMOCTh B IIPOKIIAJIKE HECKOJIbKUX KaOenen, coenunstonux Y CIIJ] u
pagruo-peTPaHCISITOPbI. Paguo-peTpaHCasaTOpbl YCTAHABIMBAIOTCS B  KIFOUYEBBIX
TOYKaX U K HUM HEOOXOJAMMO MPOKJIAIbIBaTh HH(GOPMAIIMOHHBIN Kabenb. [[aHHbIe
TOYKHU PACIOJIOKEHBI, KaKk TpaBmiio, Ha ogHoi otMeTke ¢ Y CII/] (moaBan, nepBbiii

3TaX) U KaOeb MPOKJIAbIBAETCS MO CYIIECTBYIOIINM JIOTKAM.

RS-485, RS-232, M-BUS: nepenaua mgaHHBIX ITOCPEACTBOM ITPOBOJIHBIX
MOCJIeIOBATEbHBIX HMHTEpdeiicoB. [IpumenseTcs musg mepemadd JaHHBIX 00
sHepromorpednenun kak ot cderunkoB B YCIIJl, tak m or VYCIIJI B

pecypcocHa0karoIyro opranu3anuio [13].

JocronncTBa: Hanexnas 1mepenaya JaHHBIX MEXAY YCTPOMCTBAMH
HU3KOI'0, CPEAHETO U BEpXHEro ypoBHs. IlapannenbHoe oObeanHEHHE OONBIIOTO

KOJIM4YCCTBA YCTpOﬁCTB C HCIIOJIB30BAaHHCM MAJIOI0 KOJIMYCCTBA IIPOBOIOB.

Henocrarku: HeobxoaumocTh mpokiaaku Kademei.
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5 O030p cCymecTBYWIIMX CHCTEeM AaBTOMATH3HPOBAHHBLIX CHCTEM

nokBapTupHoro yuera norpedsenusi 'BC u XBC

5.1. Cucrema AUCTAHIIMOHHOTO YyUY€Ta H KOHTPOJIsA HOTpeﬁJIeHI/IH BOADbI

xkommnauuu ""SEA Electronics™
DyHKIUH, BBIMOIHIEMbIE CHCTEMOM:
e aBTOMATHYECKUI cOOp MH(OPMAIHH C IPUOOPOB yUeTa;
e 4YTEHHE MIHOBEHHBIX IIOKa3aHUH IMprOopa ydera Imo 3anpocy orneparopa;

e HaKalUIMBaHUE B TepMHUHaNEe MH(POPMAIMU MO MOTPEOJIEHUI0 Ha Hayayio

NeproJIoB (Ha HaYajao CyTOK, Ha HA4ajio MecsIa);

e HaKalUIMBaHUE B TEpMHHAJIE MH(OpPMAIMU MO MOIIHOCTU MOTPEOJICHHS 3a
30 MUHYTHBIW MEPUOJ WHTErPALMM, IJI1 aHAIN3a ABAPUUHBIX CUTyallud U

BBIABJIICHUA XUIIICHUA],

e ABTOMATHYECKAs IE€pe/1adya HAKOIUJICHHBIX AHHBIX B JUCIIETUEPCKUN LIEHTP
W 3alKuch mocTynaroueid uHopMamuu B 0a3y JaHHBIX MO XPOHOJOTUH

MOJIYYCHUS, B PETPOCTICKTUBE;
e BHU3YaJIM3allMs HAKOIUJICHHBIX IAaHHBIX B BUJE TaOJUIl U TPadUKOB;
e JUWCTAHI[MOHHAS MEepeladya OTYETOB MO AJIEKTPOHHOU MOYTE;

e JdHA/JIM3 CHUI'HAJIOB C JOOIIOJHUTCIBbHBIX OJAaTYHKOB (oxpaHa ITYHKTa Yy4cCTa,

perucTpanus nonbITOK BO3ACHCTBUS HA CUCTEMY).

CucreMa COCTOMT M3 JHUCIETYCPCKOTO IICHTpAa M TEPMHHAIOB cOopa

JaHHBIX.

HpOFpaMMHOG obecrieueHue AUCIICTUYCPCKOTO HCHTpA ITO3BOJIACT
IIPUHUMATb W HAKaIlJIMBaTb B Oase JAaHHBIX ITIOKa3aHHA CUYCTYHMKOB M OTYUCTBI O

CO6BITI/I$IX, MMPOUCXOAAIINX Ha ITYHKTaX Yy4CTa (Hponaz[aHHe IMUTaHUA, BCKPBITUC
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oobekta W T.1.). llpu kaxxmom ceance oOMEHa MEXAY TEPMHHAIOM H

JUCTIETYEPCKUM IIEHTPOM TEepelatoTCs MakeThl MH(pOpMaIMu, CoepIKallue:

e TeKyllue MOKa3aHus Mpudopa ydyeTa, Moka3aHus mpubopa yuera Ha KaKIblid
JI€Hb, B PETPOCIEKTUBE, 3a npouieamue 31 1eHs;
® [I0Ka3aHUS HA NEPBBIA JEHb MECALA, B PETPOCIEKTUBE, 3a Ipomeqmne 12

MecsI1IeB, a Takke 30-Th MUHYTHBIE MPOPUITN MOIITHOCTH MOTPEOICHUS.

OTU JaHHbIE BU3YaJU3UPYIOTCA B BHUAEC TaOMUIl U B BUAE TpadUKOB.
Jucnerdyep MMEET BO3MOYKHOCTh JETAIBHO M3YYUTh JAHHBIC U BBISIBUTH CIIy4yau

XUIICHHS WIA aBAPUKHBIE CUTYallUH Ha CETAX MOTPEOJICHHUS.

[lo HakoOIIEHHBIM JAaHHBIM CTPOSATCS OTYETHl - TPYIIOBBIE U
WHIUBUyaAJIbHbIE, HAlpUMep, g Tpynn TEPMUHAJIOB - COCTOSIHUE Ha
KOHKPETHYIO J1aTy, U UHAWBUAYAIbHO, Pa3BEPHYTHIN, MO KaXKJIOMY TEPMHUHAIY, C
OTOOPa)KEHHWEM TOJYy4aCOBBIX MOIIHOCTEH MW IMOKa3aHUM Mpudopa ydera Ha

OIpPE/EIICHHBIE JaThl.
OT4eTsl MOTYT pacchblIaThCs aApecaTaM Mo JIEKTPOHHOM MmoyTe.

AmnmnapaTtHasi 4yacThb TEpMHHAlla cOOpa JaHHBIX MPEJCTaBISET COOOM
CIICIMAJIM3UPOBAHHYIO ILJIATYy, Ha KOTOpOoW ycTaHoBiIeH GSM MOnysb, UCTOUYHHK

IMATAHWA 1 BXOIHBIC LCIIN COIIPAKCHUA C UMITYJIbCHBIMH BXOAdMHU CHCTUYHUKOB.

MUuKpOKOHTpOJUIEp TOJl YHPaBIEHUEM MPOrpaMMHOr0 oOOecHedeHus
OCYILIECTBISIET MOJCUYET UMITYJIHCOB Ha HU(POBBIX BXOAaX U 3aMUCh MOTYyYECHHBIX
OTCUYETOB B MaMsiATh. [Ipu OTCYTCTBMH 3JIEKTPONMUTAHUS MOZYJIb IPOJOJIKAET
paboTaTh B peKMME CBEPXHHU3KOTO 3HEPrONOTPeOICHUS, TPU ITOM MPOAOIKAETCS
MoACYET UMIYJIbcoB, GSM 4YacTp OTKJIIOYAETCSI U MHUKPONPOLECCOpPHAs 4YacTh

paboTaeT aBTOHOMHO.

[Ipy mogavye BHELIHErO MUTAaHWS MOIYJb aBTOMAaTHYeCKH 3amyckaer GSM
4aCcTb M IEPEXOAWT B TOJHYI TOTOBHOCTb. JIJIsi TOBBIIEHHS HAIEKHOCTH

MUKPOKOHTPOJUIEp ClenuT 3a (YyHKUMOHANBHBIM coctosiHueM GSM wactu u
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IPOM3BOJUT MEpe3amnyck ee, B ciydae Heooxoaumoctu. GSM yacte paboTtaeT mnoa
ynpasieHueM OpenCPU npuiioxeHusi, KOTOPOE IO3BOJISIET OPraHU30BBIBATH
KaHaJl epeadyn TaHHbIX C UCIOJIb30BAHUEM BCEX TEXHOJIOTUM TOCTynHBIX B GSM

- takux kak GPRS, CSD, SMS a taxxxe DTMF nochutok B roiocoBoM kanaie [14].

Kopnyc TCpMHUHAJIA HU3IOTOBJICH H3 ILIACTUKA, UMCCT TI'CPMOBBOJbI JJIA

BBOIa Kabeneil (muTaHus, UHGOPMAIIMOHHOTO U AHTEHHOTO).
DxoHOMUYECKHM 3PPeKkT obecrneurnBaeTcs:

e OTCYTCTBHUCM YCJIIOBCUYCCKOI'O @aKTopa IIpu CHATHH MOKa3aHuM

pabOTHUKAMU-KOHTPOJIEPaAMU;

e JIMCTAaHIIMOHHBIM CUMTHIBAHUEM MPUOOPOB YUETa, MO3BOJSIONIUM COKPATUTD
pabouee BpeMs U TPAHCTIOPTHBIE PACX0/Ibl, HEOOXOAUMBIE TTPU 00BbE3AaX JJIst

CHATHA HOKa3aHHﬁ;

e BO3MOXXHOCTBIO BBISIBJISITb W3MEHEHHUSI TOTPEOJICHHS, MO3BOJISIONIEE
OMEpPaTUBHO OOHAPYKMUBATh aBapPHUIHBIC CUTYyallUU WA CIy4Yyau XHIICHUS
(T.e. peHaAMEpEHHbIE JIEHUCTBUS, HANpaBJICHHbIE HA MOJy4eHUE O0BHEMOB

XO0JIOJTHOM BOJIBI B 00X0J1 CUETUHKA);
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Pucynox 12 - Wutepdeiic mporpamMmpl yuyeTra W KOHTPOJS MOTPEOICHHUS BOJBI

komnanuu "SEA Electronics"
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OCHOBHBIC OTJIMYUS CHCTEMBI:

e HUcmoib3oBaHue OecrnpoBogaHoro GSM mukpomnpoleccopa co BCTPOCHHBIM
CIECIUAIM3UPOBAHHBIM MPOTPAMMHBIM O0€CTICUEHUEM, BBITIOIHSIOININM BCE

GyHKIIMOHATBHBIC 33/1a49H 110 TIepeade TaHHbIX;

e HCIIOJIb30BAHHUC MUKPOKOHTPOJJICPA CO CBCPXHU3KUM 3H€pFOHOTp€6J'ICHI/IeM,
IMPOU3BOIAIINM IIOACYCT HMIIYJIIBCOB C an60pa yucTa, HC3aBUCHMO OT

HaJIM4YKA BHCIIHCTO 3JICKTPOIIMTAHHA.

5.2. MH3mepurenbHass aBTOMATU3UPOBAHHAS CHCTEMAa KOHTPOJS H

yuera pacxoaa Boasl "'Ilyascap"

Haznauenue - aBTOMaTHBHPOBaHHBIﬁ KOMMCp‘lCCKI/Iﬁ U TEXHOJOTMYECKUI

ydeT MOTpeOJIeHUS XOJI0THON BOJIBI.
CocTaB CUCTEMBL:

e CUETUMKHU SHEPrOPECYpPCOB, OCHAIIlICHHBIE UMITYJIbCHBIM

TCICMCTPUICCKUM BBIXOJAO0M HJIHN I_[I/I(I)];)OBBIM BBIXOJ0M,

e CUETUYHMKHU UMIYJbCOB - peructpartopsl "[lynscap". Mcnons3yroTcs s
HAaKOIUICHUS  YUCJIOUMITYJIbCHOM  HMH(OpMAIMu ¢  MEPBUYHBIX
CUYETUYHMKOB, Iepeayu JaHHbIX B IU(poBoM (popmare Ha KOMIIBIOTED

JUCIIETYEpa,
« ycTpoiicTBa coopa u nepenaun ganubix (Y CI1J);
s CEpBEp KOMMEPUYECKOro yueTa, aBTOMaTU3MPOBaHHbIE paboune MecTa.
DYHKIHUA CUCTEMBI:

e BeneHUe 0a3bl JaHHBIX MOTpebiieHus pecypcoB Ha [1K;
® [IOATOTOBKA aHATUTUYECKON MH(POPMAIINH, OTYETOB, IPOTOKOJIOB, TparKOB
JUTSL TIOCIICYIOIIEH TIeUaTu;

® BBINHCKA CYCTOB A0OHCHTAM JJIS OIIIAThI HOTpe6JI€HHI>IX PECYPCOB;
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e uHGOPMUPOBAHHUE MOTPEOHUTENEH O COCTOSHUU OIIaThl U MOTPEOJICHUH

pECypcoB;

e 3anyTa HH(OPMALIUK OT HECAHKLIMOHUPOBAHHOIO JOCTYTIA.
IIpenmymecrna:

JloctynHasi CTOMMOCTh O0OpyAOBaHMS W MOHTaxa. Mcmonbs3zyercs
MUHAMYM (YHKIIMOHAIHHBIX OJOKOB W MHUHUMAJbHAs JJIMHA TPOBOJOB, YTO
JIOCTUTAETCA ITyTEM MCIOJIB30BAHUS MApAJUICIbHOIO MPUHLNNA IMOJKIIOYEHUS

CUCTUYHMKOB UMIIYJIBCOB - PCTUCTPATOPOB K O6Hleﬁ JIMHHH.

2. HapexHocts. Bes nundopmanust o motpediieHuu pecypcoB 10 €€ BBOJA B
[IK XpaHHTCS B DHEPrOHE3aBUCHUMOW IAMATA CYETYMKOB HMIIYJIbCOB -

peructpatopoB. B cinydyae OTKIIOUEHUS NUTAHUS CETH, PETUCTpals IJaHHBIX

IIpOoaAO0JIZKACTCA.
+ ABTOMATUINPOBANNSIE
' pabovme mecta _
' Cepsep
KOMMEpYecKxoro
yieta

Internet, themel vEHT3R N3P3», TERPORNOIN MOREM,
GSM-msogem, PLC-1ogem, paanonoaeu GPRS-magem

Ycrpoicreo i
chopa u nepegayu |
Aankbix (YCNH)

Mpwennbii
MOJIYRe

/ Thtnsra cesan 1
DAAHOKARAN ! RS5485, CAN
433 Mry \

CHETHMKH
JHEPTO-

PECYPCOB

Pucynoxk 13 - CtpykTypa U3MEPHUTEIIBHOW aBTOMAaTU3HUPOBAHHON CHCTEMBI

KOHTPOJISI ¥ yueTa pacxoja Bojasl "[lynbcap"
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JlocTomHCcTBa cucTeM U3 0030pa:

CoBpemeHHass  djJeMeHTHas 0a3a IO3BOJIIET BECTM  Y4YeT IpHU
Bo3HukHOBeHMn HC, /IHC, a Taxxe mpou3BOAUTH AUCTAHIMOHHOE OTKIIOUYEHUE
BOJOCHAOXEHUsI  OTAeNbHOro  morpedurens.  [1o3BOJSAIOT  MPOU3BOJIUTH
aBTOMATU3MPOBaHHBI CcOOp W mepeAady JaHHBIX Ha IEHTPalbHBIA CEpBEp

BOJIOCHA0XKAIOIIIEH OpraHu3aluu.
Henocratku cuctem u3 o630pa:

I[J'Ifl O6CJ'Iy}KI/IBaHI/ISI H pCMOHTA KOMIIOHCHTOB U Y3JI0B CUCTCMbI Tpe6y€TC5I

BBICOKOKBAJIM(DUIIMPOBAHHBIN 00CTYKUBAIOUIUN U PEMOHTHBIN MEpCOHaN.
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6 CTpykTypa npeajaraemMoi cucTeMbl

Cucrema wuMeeT JABYXypOBHEBYIO CTpykTypy. Ha mnepBoM ypoBHe
HAXOJATCA COOCTBEHHO PACX0JIOMEPHI BOJIbI, YCTAHOBIIEHHBIE B KaXKJ0M KBapTUPE,
KBapTUPHBIM  PETUCTPATOP-PaAUONEPENATUUK U OTAKHBIA  PETUCTPATOP.
KBapTHpHBII MOJyJIb peaau3yeT Ba YHUCIOUMIYJbCHBIX KaHala U3MEPEHUS U B
KauecTBE MEPBUYHBIX MPEeOoOpa3oBaTENe HCIONB3YET BOJOCUECTUYMKU, UMEIOIINE

UMITYJIbCHBIN (TEIEMETPUYECKUN) BBIXO/.

DTaXXHBIN perucTpaTop MPUHUMAET PAJAUOCUTHAT OT KBAPTUPHBIX MOIYJIEH
U coxXpaHseT €€ BO BHYTPEHHEH NaMATH MHUKPOKOHTpoOJIiepa. Takke B COCTaB
ATAXHOTO PErUCTPATOPa BXOJAT AJIIEMEHTHI YIPABICHUS MUTAHUEM, UHIAUKAIIUU U
uHTepdeiica CBiI3U. DTaKHBIE PETUCTPATOPHI COSAUHSIIOTCS B CETh MO MPOTOKOITY
RS-485. Ha BTopom ypoBHe HaxoauTcss GSM MoeM KOTOPBINA TOIKIIIOYECH K CETH
RS-485 u nepenaet undopmanuio o norpediennn Ha [1K B pecypcocHabxaroniyro

OpraHu3anuro.

KoMmnoneHThl pa3zpabaThiBaeMON CHCTEMBI y4yeTa pacxojia BOJbI B JKUJIOM
JIOME:
o [lepBuunsie mpubopsl yuera — cuetynk Boabl ITELMA (UTOJIMA)
WFK24.D080. CyeTunk uMeEeT WMITYJIbCHBIA BBIXOJ, OOECIEUUBAET TOYHOCTD
M3MEPEHNHA TIPU TOPHU30HTAJIBHOM M BEPTHUKAJIBbHOM YycTaHOBKe. OCHOBHOE
OPEUMYIIECTBO JAHHOTO CYETYMKAa B TOM, 4YTO OH HMMEET CpPaBHUTEIBHO
HEOOJIBIIIYI0 CTOUMOCTh U XOPOLINE TEXHUUYECKUE XapaKTEPUCTHKHU.
° KBaptupneii  monyns.  Pagmollynecap  KBaptupHbeii  mMonmysb
o0ecreunBaeT cueT UMITYJIbCOB OT MEPBUUHBIX NMpeoOpa3oBaresneil pacxoia BObI
M raa W mepefadyy JaHHBIX O MOTpeOJeHHM Mo paauokaHaty. JlaHHBIHI

PEruCTpaTop UMEET 2 BXOJHBIX KaHAJIA.

33



e  DTaXXHbId PEruCTPaTOp HUCMOJb3yeTCS JUIsl HAKOIUICHUS YKMCICHHOM
nH(OpPMAITUK C TIEPBUYHBIX CUYCTUYUKOB C MPHUBSI3KONW €€ K aCTPOHOMHYECKOMY
BPEMEHH, I Tepedadd JaHHbIX B IUGpoBOM dopmare B HH(POPMAIMOHHYIO
CETh C UCIOJb30BaHUEM cTaHapTa RS485.

CTpyKTypHas cxeMa 3Ta)KHOTO PEerucTparopa rmoka3aHa Ha PUCYHKe 0.

GSM Mogpem. TELEOFIS RX108-R RS485 cnemnuansHo paszpaboTaH

AL CUCTCM KOHTPOJIA M y4CTa PCCYpCOB C IIOAKIHOYCHHCM K aIlIaparype ¢

unTepdeiicom RS-485.
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MmnynbCcHbIA

PaguocurHan
curHan
i OTaXHBIA PETUCTPATO i
CXB KBapTupHsiii i P p i
CTB MOZLy T 5 |
: l GSM
CXB KBaprupnsiii ! ! RS-485
' IIpreMHuK IIpeobpazoBa | !
MOAYIT : : OCHOBHOI
CI'B | paguocurHa |, I Tenb N GSM R
CXB KBapTupHslii E j1a MK ypoBHeH i Moznem cepBep
MOJIyJIb ; i
CI'B | ;
CXB KBapTtupnsiit ! i
MOJTYJIb , ;
CI'B i |

Pucynok 14 - CtpykrypHas cxema
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6.1 Onucanue CTPYKTYPHOIi cXeMbl

JlaTuuku pacxonia, pacIoJIOKEHHbIE Ha TpPyOOMpOBOAAX OIMPEACTSIOT
pacxoi BOJbI, HA OCHOBE KOTOPOTO B KBAPTHPHOM MOJyJie (POPMHUPYETCS 3HAUCHHUE
BBIXOJTHOM BEJIMYMHBI U Tepeava e 1Mo paJuoCUTHATY Ha dTaXHBIM PETUCTPATOP.
OcHOBHOW  (QyHKIMEW, BBITOJHACMOH MHUKPOKOHTPOIJIEPOM B  ATaKHOM
perucrparope, SBISCTCS COOp M XpaHEHHWE JAHHBIX MOJYYEHHBIX C JAaTIYUKOB, U
nocJIeyroIIel mepemxadeii mo kanary cBsizu RS-485 nva GSM mogem. GSM monem
B CBOIO OU€pE/b OTIIPABIISICT JaHHBIC HA OCHOBHOM CEpBep.

DHeproHe3aBrUcHUMas aMATh UCTIOIB3YETCS IJIs1 XpAaHEHHS apXUBa, a TAKKe
WHIUBUTYATbHBIX TPAJIUPOBOYHBIX KOA(D(GUIIMEHTOB JATYUKOB PACX0jia, IPYTUX
KOHCTaHT, ONPEIETSAIOMUX TEKYIMe HACTPOMKUM YCTPOWCTBA, COXpaHEHUS
KOTOPBIX JOJDKHO OBITH 00ECMEYeHO MpHU OTKIIOYCHHH, KaK OCHOBHOTO OJIOKa
NMUTAHWSI, TaK U aKKyMYJISTOpHOU Oarapen. 3apUKCHpPOBAHHBIA KOJ IO KaKIOMY
KaHally MUKpoIpolieccopa 1o 3arpocy uepe3 unrepdeiic RS-485 u GSM monem
nepeaaercs A nocieayrouieit 0opadorku Ha [1K, rie yxe oneparop ¢ HOMOIIbIO
CHEIUAIBHOTO  MPOTPAMMHOTO  OOECIEUEHHUs  aHAIM3UPYET  MOJYYCHHYIO
uHpopMarmio. JlaHHas cucTeMa TMO3BOJIUT aBTOMATHU3MPOBATh W YINPOCTUTH

CUCTEMY KOHTPOJIA paCxola BOJLI.
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7/ Bp100p 371eMeHTHOM 0a3bl

7.1 BbiOop cueTyuKa

Cuetuuku Bogsl ITELMA (MTOJIMA) WFK24.D080 Iyl5 ¢

HMITYJIbCHBIM BBIXOIOM.

Cuerunku Boasl ITELMA WFK24.D080 yl5 ¢ uMIyJIbCHBIM BBIXOZOM
KpbUIbYAThIE MPEIHA3HAYEHbl I y4eTa PacXoJa BOJbl B WHIAUMBUIYAIBHBIX U
KOJUIEKTUBHBIX CHUCTEMaX CHaOXeHUs BOJOM - OT KBapTUp U O(HUCOB 10
aIMUHUCTPATUBHBIX 3JaHUNA. OOBIYHO 3TH CUETYMKU HCIOJIB3YIOT CTPOHUTEIHHO-

MOHTA>XHBIC OpTaHHU3alluHU, KOKu n HNHAWBUYAJIbHBIC HOTp€6I/ITGJII/I.

Pucynok 15 - Cueruuku Boasr ITELMA

JUist 3TOro cueTyumka BOJBl XapaKTepHa yAOOHas HWHAMKALUS 3HAYCHHM
pacxoja BOJABI. 3a CYET MMIYJbCHOIO BBIXOJA pEaM30BaHa BO3MOKHOCTH
YAQJIEHHOTO CUATHIBAHUS ABTOMATU3UPOBAHHBIMU CUCTEMaMH ydeTa. Peas3oBana
3alMTa MEXaHW3Ma CYETYMKA OT BIIMSHUS MarHUTHBIX BO3MYILICHUN WU TOMEX.
JIaHHBI CYETYHMK BOJBI MOXHO YCTaHAaBJIMBATh KaK TOPU3OHTAIBHO, TaK H
BepTUKaAJIbHO. HeT HeoOX0oAMMOCTH BBIAEPKUBATH OMPENEICHHYIO JJIMHY MPAMbBIX

Y4aCTKOB Ha BXOJIC U BbIXOAC arpcrara.
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[TpeumyiiecTBa, KOTOPHIMU 001aAAI0T CUETUYMKH XoJoAHOU Boabl ITELMA

WFK24:

o Cnenano nmo HeMenkuM TexHojorusM B Poccun (muniensust SIEMENS).

« BrIicokas HaaeKHOCTB - 1aeTcs 4 rofa rapaHTHITHOTO CPOKa.

e YCTOHYHMBOCTH K BEICOKOMY JaBJICHUIO B CHCTEME BOJIOCHAOKEHUS, YTO
BAJKHO JIJI1 MHOTO3TAKHBIX JJOMOB.

e YCTOMYHUBOCTH K BBICOKOW TEMIIEPATYPE.

o KauecTBeHHas HacTpolika U OTJIaJika TPUOOPOB.

o IIpeBocxo/1HAasi aHTUMArHUTHAS 3AIIUTA.

« Bricokue notpeduTenbCckue CBOMCTBA: OECITYMHOCTh, Y100CTBO

CUUTBHIBAHUA MMOKA3aHUM, B TOM YHCIIE TUCTAHIIMOHHO, TPUATHBIN AU3AMH.

7.1.1 KoHCTpyKUMsI M MPUHIUI PadOThl CYETYUKOB XOJOJAHOH BOJbI

ITELMA WFK24.D080 /1y15 ¢ uMny/1bCHBIM BBIXOA0M

BoasHON cyeTuyMK COCTOMT M3 HU3MEPUTEIBHOW KaMepbl M HWHIAWKATOpa
pacxoma BoAbl. B u3MepuTenbHOW KaMepe YCTaHOBJICHA Bpallaroliasics
KpBLIbYATKA, CaMa Kamepa 3aKpbiTa TEPMETUYHON KpbIIKOM. [lepen kamepou, Ha
BXO/I€ TTOCTYMAIOIIET0 MOTOKA BOJIbI YCTAHOBJIEH (DHIIBTP JJIs 3aIIUThI OT KPYIMHBIX
B3BECEl M TBEPIBIX YaCTHUI, KOTOPbIE MOTYT MHOBPEAUTh MeXaHu3M. [IpuHImn
paboThl BOASHOTO CYETYMKA 3aKIO4YaeTcss B (UKcAIMU dYuciaa O0OpPOTOB
KpbUIbYATKH, Bpallaromieicss Osaromaps MNpoXOMAsIieMy B BOJOMPOBOJE MOTOKY
BOJbl. BpaillleHne KpbUIbYaTKU MEpelaeTcss Ha WHAUKATOP, C HUCIOJIb30BaHUEM
MOCPEACTBOM MarHUTHBIX MydT. Kopryc nusmeputeapHoOl Kamephbl U3TOTOBIICH U3
natynu. Kamepa 3akppiTa TEpMETHYHOM  KPBIIKOW JISI  HEIOMYIICHUS
NPOHUKHOBEHUs BOJbl. MHAMKATOpHOE YCTPOWCTBO, YCTAHOBJIEHHOE Ha
U3MEPUTEILHYIO KaMepy - CyXOro THUIIa, 3allUIIECHO MPO3PAvYHON TIaCTMACCOBOM
Kpbllikoid. MHaukaTop MoxeT moBopaunBaTbess Ha 360°. i IUCTaHIIMOHHOTO
CUHMTHIBaHMSI BBIXOAHOTO curHana cueTunk Boasl ITELMA WFK24.D080 cuabxen

KabeJieM JIuHOM 1,5 M.
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7.1.2 Peanm3anus JUCTAHIMOHHOIO0 CYMTHLIBAHUSA BBLIXOJAHOI0 CHTHAJIA

CYCTUYHKA

Cxema nJi yAaJICHHOTO CUMTBHIBAHUSI CUTHAJIA, PEaM30BaHHAsi B JaHHOM
BOJSIHOM CUY€TUYMKE, BBIAAET IO MPOBOAY OAWH MMITYJIbC Ha Kaxaele 10 muTpoB
BOJIbI. braromapst e BO3MOXKHO Peaav30BaTh LUECHTPAIM30BAHHBIM YUET pacxonaa
BoJbl notpedutensimMu. Cuetunku Boasl ITELMA WFK24 ¢ aucraHiimoHHBIM
CUMTBIBAHUEM BBIXOJIHOTO CHUTHAaJda HWMEIOT TE€PKOHOBBIE KOHTAKThl, KOTOpPBIE
UCIIONB3YIOTCS JJIsl CUTHaJIM3aluu 00 o00BEMa pacxomyeMod Boabl. OnHO
3aMbIKAaHHE, U COOTBETCTBYIOLIUM €My HMMITYJIbC CUTHAIU3UpyeT o pacxone 10
JUTPOB BOABL. BKiIIOUEeHHAas B cxemy aBTomarmyeckoro yvera unens HAMYP
BBIBJISIET HAJIMYHME KOPOTKOTO 3aMbIKaHUSI WM pa3pbiBa JIMHUM CBSI3U IO €€

cornpoTtusieHuio [15].

Tabmuua 1 - Texauueckue xapakrepuctuku cuetunka Bojasl ITELMA WFK24

JAuameTp yCI0BHOTO MPOX0/1a, MM 15 20
MoHTa)kHas JTJIMHA, MM f](_)(’) 130
Pacxox Bonpl, M/

MUHUMAIBHBIA (Qmin) 0,03 0,05

nepexoiHbin (Qt) 0,12 0,20

HOMHHATBHBIN (Q)) 1,50 2,50

MakCUMAaITbHBIN (Qmax) 3,00 5,00
OTHOCHUTENBbHAS IOTPEMIHOCTD U3MEPEHUS, Yo:

1pu pacxoze Qmin < Q < Q +5

npu pacxoze Qr < Q < Qmax +2
Temneparypa Bogsl, °C +5...790
Mertponoruueckuii kinace (mo 'OCT A (BepT. yCTaHOBKa)
P50193.1.93) B (ropus. yctanoBka)
["apaHTUIHBIN CPOK DKCIUTyaTalllH, JIET 4
MexmoBepoUYHbI UHTEPBA, JIET 6

39



I[aHHBIe CUCTYUKHU ITOJHOCTBIO YAOBJICTBOPAIOT HAIIUM TpGGOBaHI/IﬂM,

MMEIOT HEBBICOKYIO LIEHY U POBEPEHHYIO HAJEKHOCTb.
7.2. Bb10Op KBapTHPHOTI'0 perucrparopa

2-X KaHAJIBHBIN KBapTUPHBIA MOy)b Paguollynbcap

Pucynok 16 - Paguollynscap KBapTupHsiii Moxyib
7.2.1 Ha3HaveHue U 00J1aCTh NPUMeEHEHHS

Cuetuuk uMnynbcoB - peructparop Paaumollynecap KBapTtupssiii MOIyIb

2-X KaHaJbHBIN MpeTHA3HAYCH IS

- KOMMCPYCCKOIoO U TCXHOJIOTUYCCKOI'O y4dCTa HOTpe6JIeHI/I$I XOHOI[HOﬁ n

ropstueit BOJibl, rasa;
- paboTsl B coctae AVIC YPB
7.2.2 Kpatkoe onucanue

Pamnollynscap KBapTuphsiit MOZYJIb SIBJISIETCS BTOPUYHBIM

npeoOpazoBareieM, peajgn3yeT JBa YUCIOMMIYJIbCHBIX KaHalla M3MEPEHUs U B
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Ka4CCTBC IICPBHUYHBIX Hpeo6pa30BaTeneﬁ HCIIOJB3YCT BOAOCUCTUYMKHU, CUHCTUYHUKHU

ra3a, UMEIOIINE UMITYJIbCHBINA (TEIEMETPUYECKHIT) BBIXO/I.

KBapTupHble MOaynu BBINYCKAIOTCA B JBYX MCHOJHEHUSAX: JIA
TEPKOHOBOI'O JaT4MKa W Ui TEPKOHOBOIO JaTyMKa, COAEPXKAIIETO CXEMY

«Hamyp» (uctoJIHEHUE «H»).

KBaptupHbiii mMonaynb oOecrnedynMBaeT CYeT HMMITYJIbCOB OT TEPBHUYHBIX
npeoOpazoBarenell pacxojaa BOJAbI U raza M nepefady JaHHBIX O MOTPEOJICHUM MO

paavoKaHamy.
7.2.3 OcHOBHbIE TEXHHYECKHE XaPAKTEPUCTUKHI

1. IluTaHue KBapTUPHOTO MOJYJIA OT BCTPOEHHOW nuTHEBOM Oartapen 3,6B,
(tunt ER14505 wnu ananoruyHoi)

2. Ucnonp3oBaHue IUTUEBBIX Oarapeil oOecreurBaeT HEMPEPBIBHBIMA CUST
UMITYJIbCOB UM TIepeaady JaHHBIX KBAPTUPHOTO MOAYJISA MO paJvoKaHaly Ha
ATAXXHBIA MOAYJIb.

3. CpenHuii CpoK CITy)O0bI OaTaper KBApTUPHOTO MOAYJIS: 6 JIeT.

4. XapaKTepUCTUKU YHUCIOUMITYJILCHBIX BXOJOB KBapTUPHBIX MOAYJeH
(TepKOHOBBIN TaTYUK):

- TUO JaTyvka (TEeJIEeMETPUUYECKOTrO BbIXOJAa TNEPBUYHOTO MpUOOpa)
TEePKOHOBBIMA, TPAH3UCTOPHBIA, JUOO AaKTUBHBIA  (MMOTCHIIUATHHBIN);
- 4acToTa BBIXOJTHOTO CUTHama: HE Oonee 4 [
- JJTATEIIbHOCTh MMITYJIbCA! HE MEHEE 250 MC;
- YPOBEHb CHUTHAJIOB B CJIy4a€ HCIIOJIb30BaHUS CUYETYMKOB C AKTHUBHBIM
BBIXOJIOM JIOJDKEH ObITh He Ooiiee 3 B (ypoBens noruueckoro "0" - 0...0,4
B, ypoBensb moruueckoii "1" - 2,4..3 B), curaanbsl 00ibIIET0 YPOBHS MOTYT

IMOAKIOYAaThCA 4CPEC3 IMaCCUBHBIN ACIUTCIIb HAIIPAKCHU .
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5. XapaKTepUCTUKU YUCJIOUMITYJIbCHBIX BXOJOB KBAPTUPHBIX MOJIYJIEH

ucnoHeHus «H»:

- TUI JaT4nKa (TenemMeTpuYECcKOro BBIX0/1a
npudopa) repKOHOBBIN, COZIEpIKAIINAN CXemy
- qacTtoTa BBIXOJIHOTO CUTHaja: HE Oonee

- JUIMTCIIbHOCTHL UMITYJIbCA: HC MCHCC 10 MC,

6. YcnoBus skcITyaTanuu

IICPBHUYIHOI'O

Hamypa
50 I'o;

- TeMIiepaTypa OKpyxaromei cpeasl oT mioc 5 no mwmoc 50 °C (mo

OTZIeJIbBHOMY 3aKa3y oT 1mitoc 5 1o mitoc 70 °C);

- ICPCMCHHOC MAI'HUTHOC I10JIC yactotout 50 FI_[ HaIIPAKCHHOCTBIO HE Oosee

400A/m;

- OTHOCHUTEJbHAs BIAXHOCTh Bo3ayxa 10 95% mnpu temmneparype 35 °C;

- armocdepHoe aaBiaeHue ot 84 mo g0 106,7 xlla;

7. KonuuecTBo KBAPTHUPHBIX PCTrUCTPATOPOB, IICPCAAIOIINX HAaHHBIC HA OIWH

ATaKHBIM MOAYJIb: 10 8 BKIIFOUUTEIBHO;
8. UnCio BXOJHBIX KaHAJIOB KBAPTUPHOTO MOAYJIS: 2
9. Inana3oH usmepenus koanuectsa ummyiabcos: 0..4000000000

10. TIlpemen pomyckaeModW OTHOCUTEIBHOW MOTPEUIHOCTH

KoJimuecTBa umMmysbcoB: +0,1 %
11. Yacrora nepenatuuka: 433,075...434,750 MI'1;
12. MomHocTh niepenaruuka; He 6osnee 10 MBT;

13. Macca xBapTupHoro moayis: He 6osee 200 T;

U3MEpEHUs

14. 'abaputHbIC pa3Mepbl KBApTUPHOTO MOYJIs: He 6osiee 60x80x23 Mm;

15. HapaGoTtka Ha otka3z: 75000 u;

16. Cpoxk cyx0br1: 12 neT;
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7.2.4 YcTpoiicTBo u padora

KBapTupHbIii MOyNb MpeacTaBisieT cOO0H MUKPOIPOLIECCOPHBINA MPUOOD,
BBIIIOJIHEHHBIN B IJJACTMACCOBOM KOpPITyCE, C 2-Ms KPENEKHBIMU OTBEPCTHUSIMU,

paboTaromuii aBTOHOMHO W UMEIOITNI YHUKAIBHBIA NACHTU(UKAITMOHHBIA HOMED.

JIaHHBIA MOIYJbh TOJHOCTBIO YIOBJIETBOPSET HAIIMM TpPeOOBaHMSIM, OH
MMEET 2 UMITYJIbCHBIX BXOJIa, COOTBETCTBEHHO MOYKET IMPUHUMATh W IEpPEIaBaTh
JJAHHBIE C 2 CYETYMKOB Cpa3y. ABTOHOMHOE IHUTAHHE SIBJISIETCS CYIIECTBEHHBIM
MPEUMYIIECTBOM, T.K. TO3BOJSIET H30€KaTh 3aTPATHBIX PpadOT MO MPOKIAIKE
ANEKTPUUECKOr0 Kabenst 10 mpubopa M YCTaHOBKHM OJIOKA MHUTAaHUS, KPOME TOTO
MPOKJIAJKA IEKTPUUECKUX Kabesie B OOBIYHBIX MECTaX YCTAHOBKHM CUETUMKOB, a
3TO CBHIPHIE U BJIAXKHBIE IIOMEIICHUS, CBSI3aHA C PUCKOM IMOPAXEHUSI 4YEJIOBEKa

ANEKTPUUECKUM TOKOM.
7.3 Pa3pa0doTka NpUHIMNNAJIBHOM CXeMbI PerucTpaTropa

Jlns  toro 4yrto OBl C€O3/aTh OTAXKHBIA PETUCTPATOP HEOOXOIAUMO
pa3paboTaTh MPUHIMIHAIBHYIO CXeMy, MyTEéM BBIOOpA MOAXOMSIIMUX TI0J] HAIIU
3ala4yu 3JIeMeHTOB. HeoOxoaumo peann3oBaTh CBA3b OJHOBPEMEHHO YETHIPEX
KBapTUPHBIX MOJYJIEd C PErucTpaTopoM IO CpeICcTBaM OeCHpOBOJHOM CBS3U
UCIIOJIB3YSl paJMOKaHall, IMOCIEAYIOIUM XpaHEHHEM U O0O0paOOTKOW JaHHBIX B
MHKPOKOHTPOJIJIEPE, a TAK K€ MOCICAYIOUIEH Nepeaadyeii JaHHbIX YK€ IO JIMHUU
cesa3u uHTepdeiica RS-485 na IIK, depes mpeoOpasoBatens mHTEpdericoB RS-
485/RS-232.  DneMeHThl TNPUHIMITUAIGHOW CXEMbl BBIOMPAIOTCS HWCXOMAS U3
TpeOOBAHUIM TEXHUYECKOTO 3aJlaHus, MPEAbIBISIEMBIX K CHUCTEME y4€Ta pacxoja
BOJIbI, & TaK € U3 SKOHOMHUYECKHUX U MPAKTUYECKUX COOOPaKEHUH.

JlanHOe  M3MEpUTEIbHOE  YCTPOMCTBO  (perucTparop)  sBIsETCA
UHTEJJICKTYyalbHBIM  (MHKPOIPOILIECCOPHBIM) KOMIIOHEHTOM CHUCTEMBI cOopa
JAHHBIX W yIOpaBJICHHUS. Ono  obecrmeunBaer  cObop wuHbOpPMAIINH,
npeoOpa3zoBanue uHTepdeiica u apyrue PyHKIUU, HEOOXOAUMBIE JIJIsl TOCTPOCHHUS

2h()EKTUBHON CHCTEMBI  yd4eTa pacxoja BOJBI. YCTPOMCTBO HE  COACPKUT
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MEXaHMUYECKUX INEpEeKIrodaresied. Bce HAaCTPOWKM BBINOJIHAIOTCA ITPOTPAMMHO.
Hactpoeunbie mapamerpel  3anmomuHaiotrca B OIIII3Y u coxpansawoTcs npu

BBIKJIFOYCHUH ITUTaHUA.

7.3.1 Bp100op miiaThl npueMa pajinoCUrHaia

OcHoBHOe TpeOoOBaHUE, MPEABIABISIEMOE K JaHHOH MHKpPOCXEME, 3TO
obOecreunTh TpHEM JaHHBIX MO pajvokaHanmy Ha vactore 433Mrm cpasy c
HECKOJBKHX yCTpoicTB 1 nepenauy ux Ha UART mukpokonTposiepa. g Hamen

3a1auun ObLT BeIOpaH mpuemMHuk paauocurHaia XY-MK-5V.

GND Data v

Pucynox 17 - [Ipuemuuk paauocurnaia XY-MK-5V

[IpuéMHUK BBIOJHEH MO CXEME CBEpPXpEreHeparopa, U3BECTHOTO CBOEH
MPOCTOTOM M  BBICOKOM  YYBCTBUTEIBHOCTBIO, HO MNpPU OTOM  ILJIOXOU

IIOMEXO03aIIUINICHHOCTHBIO.

44



LM358

XY-MK-5V

Pucynok 18 - [TpunnunuanbHas cxema npueMmaunka XY-MK-5V.

Ha tpansucrope VT1 BbIONHEH BXOJHON YCWIHMTEND BBICOKOW YaCTOTHI,
YCUJICHHBI CUTH&JI C KOTOPOro IIOCTyIlaeT Ha caM CBEpPXpEreHeparop,
BBITIOJIHEHHBIM Ha Tpan3uctope VT2. Ilpm mosBIEHMM CUTHAJIOB Ha BXOJE,
CBEpXpEreHeparop, 00JIafalmeld BBICOKOM UYyBCTBUTEIBHOCTHIO, HAYMHAET
coBepuiaTh KOJIEOAHUS BBICOKOW YacCTOThI, KOTOpBIE TPEPBIBAIOTCS  TaK
Ha3bIBa€MOW 4YacTOTOM camoraimieHus. B pesynbrare, Ha pesucrtope R6 Oyner
MOSABJIATBCS IOJIE3HBIM CUTHAJ. BenuunHa 3TOro cursaia 3aBUCUT OT aMILIUTYAbI
NpUXOASIIKNX curHaioB. [IpoaerekTupoBaHHbIN TOE€3HbIH AM CUTHAN MOCTYIAET
Ha YCWJINTENIb HU3KOW YaCTOTHI, BBINOJHEHHBIM Ha ONEPALMOHHOM YCUIIUTEIE
(DA1.1) u nocne gyero — Ha Bxoxa kommnaparopa (DA1.2). [Ipu nosiBnenun curxana
ONPENEIEHHON aMIUIMTYIbl Ha HEMHBEpTHpYylomeM Bxone DAL.2, Ha ero BeIxoze

YCTAHOBUTCA CUTHAJ JIOTUYECKOM CIANHUIIBI.

OnHako, Kak y»K€ YKa3blBaJIOCh BBIIIE, CBEPXPErCHEPATUBHBIA ITPUEMHHK
OYECHb YYBCTBUTEJIEH K pa3HbIM IIymMaM, [O3TOMY B OTCYTCTBHE IIOJIE3HOIO
CUTHaja Ha ero BbIXO/€ Bcerja OyJeT MpUCYTCTBOBAThH IIYM (XaOTHYHBIN CUTHAI),
KOTOPBIN MPONaAaeT MPH yJIABIMBAHUU IIPUEMHUKOM I10JIE3HOIO CUrHaJIA. Tak 4To
[IPOCTO MOJAKJIIOYUTH BBIXOJ INPUEMHHUKA K MHUKPOKOHTDPOJUIEPY U CUYUTHIBATH

MOJIC3HBIA CHUTHAJI HE IMOJIYUYUTCA, HYKHO KaKHUM-TO 06pa30M IIOBHBIIIATH
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IIOMEXOYCTOWUYMBOCTh. B Hamiem ciydyae, 3TO OpPraHM30BaHO Ilepefayerd Koja

HECKOJIBKO pa3 MOAPSI.

Kpatkue texnnueckue xapakrepuctuku XY-MK-5V:
e Hanpspkenue nutanus — S5 BonbT;
e [lorpeGasiemblii TOK — 4 MA;

e UYacrora curnana —433.92 MI'11

7.3.2 Bb100p MUKPOKOHTpOJLJIEPA

['maBHBIM KpHUTEpUEM MPU BHIOOPE MUKPOKOHTPOJLIEPA SIBIACTCS HAIUYUE
B HEM KaK MHUHUMYM 1-TO YHMBEPCAJIBHOTO ACHMHXPOHHOTO MpHUEMOINepeaaTINKa
(UART) m pmocrtarodHo OOJBIIOTO 00BEMa BHYTPEHHEH MaMSTH. 3aJaHHBIM
yCIIOBUSIM OTBeuaeT MUKpoKoHTpouiep ATxmegal6A4-AU, dyukuuoHampHas
cxemMa KOTOpOro TpuBejieHa Ha pucyHke 19. MukpokoHTposueps! ¢pupmbr Atmel
SBIISIIOTCSA HanboJee JOCTYTHBIMUA U UMEIOT IOCTATOYHO HU3KYIO IIEHY.
OTnuuuTensHble 0COOCHHOCTH:
e 8/16-6utHoe BrIcOKONIpOU3BoanuTeIbHOE RISC LIITY AVR
e 138 nuHCTpYKIIMHI
e AmnnapaTHOE YMHOKAIOIIEE YCTPOUCTBO
e 32 8-OUTHBIX perucTpa, HanpsAIMYyro noakIroYeHHbie kK ALU
e (CTEK B ONEPATUBHOM MTAMSITH
e VKasaresb cT€Ka JOCTYIEH B MPOCTPAHCTBE MaMSITH BBOJa-BhIBOJA
o [Ipsmas anpecanus 1o 16 MoOaiT namsitu nporpamMm u 16 MoOaiT namsitu
JTAHHBIX
o [lomnas nmognepxka 16/24-6utHoro mpoctyna K 16/24-0MTHBIM perucTpam
BBOJIa-BBIBO/IA
o DddektuBHas mojuepxkka 8-, 16- u 32-OuTHBIX apupMETUUECKHUX
UHCTPYKLIHU

e 3ammra OT M3MEHEHHUS HACTPOCK KPUTUICCKUX QPYHKIIUH cuctemsl [16].
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L4 3HepFOH633BI/ICI/IMBIC naMsATHU MporpaMm 1 JJaHHbIX

e TemnepatypHsblil nuanazos -40°C...+85°C;
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Pucynok 19 - ®dynkunonaneHas cxema MUKpokoHTpoiuiepa ATxmegal6A4-AU

7.3.3 Bb10Op TAKTOBOI0 reHepaTopa

B MuxponponeccopHOi TEXHHUKE OJWH TAKTOBBIM MMITYJIBC, KaK IPABUIIO,

COOTBETCTBYET OJHOW aTomapHoil omepanuu. OO0paboTka OJHONW HHCTPYKIIUU

MO>KET MPOU3BOIUTKLCS 32 OAMH WJIK HECKOJIBKO TAKTOB PAObOTHI MHUKPOIIPOIIECCOPA,

B 3aBUCHUMOCTH OT AapXUTCKTYPbl MW THIIA HHCTPYKIIUU. YacroTa

TaKTOBBIX

HMITYJIBCOB OMNPCACIIICT CKOPOCTb BeIurcieHui. CxeMa BKJIIOYEHHUS TaKTOBOI'O

reHeparopa npuBeieHa Ha pucyHke 20.

47



I I XTAL2

zQ1[ |

C1 I
| XTAL1

® GND

PI/ICYHOK 20 - Cxema IMOAKIYCHHA TAKTOBOI'O I'CHCPATOPA

K noxxkam XTAIL1 u XTAIL2 wmukpokoHTposuiepa MNOAKIIOYAETCS
KBapIlIeBBI pe3oHaTop. B maHHOM ycTpoicTBe Oy/ieM HCIOJIb30BaTh KBApIl — Ha
16 MI'u. {ns Oosiee cTaOMJIBHOTO 3alycKa BBIBOJbBI KBapIlIEBOTO pPE30HATOpa
CoeIMHEHBI ¢ 00muM mpoBoaoM uepe3 koHaeHcaTopbl C11 u C13 emkocthio 30

nd.

7.3.4 Boi0op npeodpa3oBarteiis ypoBHeii RS-485

B pazpabarbiBaemoii cucteme CBsI3b 3TaXHOTO peructparopa ¢ GSM
MOJIEMOM OCYIIECTBIIsIeTCS uepe3 uatepdeiic RS-485.

Nurepderic RS-485 obecnieunBaeT 00MEH JaHHBIMU MEXIY YCTPOUCTBAMHU
[0 OAHOW ABYXNHPOBOJHOMW JIMHWM CBSI3U B MOJYIYIUIEKCHOM pexkume. npoko
MIPUMEHSIETCS B MPOU3BOACTBE Npu npoektrupoBanuu ACY TIIL

RS-485 obGecneunBaer mepenady JaHHBIX cO ckopocThio a0 10 M6wut/c.
MakcuMainbHas JadbHOCTh 3aBUCUT OT CKOpPOCTH: mpu ckopoctu 100 xOut/c —
1200 M, a ipu ckopoctr 10 MOuT/c MakcuMainbHas JuHa JTHHIT — 120 M.

RS-485 — MHOroTtoue4yHsli MOMYAYIJIEKCHBIM MOCIEA0BATEIbHBIN
uHTepdeiic mepemaunm nmaHHBIX. [lepemada OCYHIECTBISETCS C  MOMOIIBIO
mudepeHIIMaTbHBIX CUTHAJIOB IO OJHOW Tmape MNpoBOAHMKOB. Pa3nHwuia
HaIpsHKEHUH MEXly MPOBOAHMKAMM pa3HOM MoJisspHOCTH o3HaudaeT 0, pa3Huia
OJIMHAKOBOM MOJSIPHOCTU — JloTnyeckas 1.

48



B crannapre RS-485 mis nepenaun u npuémMa JaHHBIX 4acTO UCIIOJIb3YETCs
eIMHCTBEHHAsi BUTas mapa MpoBojoB. OJHAKO, Cledys CTaHAApTHOW JIOTHKE,
eIMHUIIA TIPEJCTABISETCS YPOBHEM HampsbkeHus ot 2,5 10 5 B, a Hoab — ot 0 10
0,8 B, a mpu nepenaye 1mo MCMIOIb3yeMOMY KaHAIy HYJIb U €IMHULIA KOAUPYIOTCS
OJMHAKOBBIMH TI0 BenuuyuHe (0T 5 10 12B), HO pa3HBIMH MO 3HAKy CHUTHAJaMH.
[TosTomy npu mepenaue mo RS-485 cranmapTHbie JIOTUYECKHUE CUTHAJBI JOJKHBI
OBITh TPeoOpPa30BaHbI B CUTHAJIBI IPYTOro ypoBHs [17].

JUIist 3TOH 1eTN MCTIONIBb3YeM CXeMY ITPeoOpa3oBaHUs JIOTHUECKUX CUTHAJIOB
CTaHJIAPTHOTO YPOBHS B CUTHAJIBI YPOBHA MO ctanmapty RS-485 MAX485 dupmbl

MAXIM. [Hoxonéska MAX485 npuBenena Ha pucyHke 21.

12

—F

Loy 11

— 3 bE E 20 31-2

—=21 RE/

— -0l

MAK4ES

Pucynok 21 - Buennaumii BUJ pacnoioskeHrne Hoxkek Mukpocxembl MAX485.
MAX485 — 3TO OTKa30yCTOMYUBBIN, BBICOKOCKOPOCTHOM,

MOJIYAYTIJICKCHBIA TPUEMONIEPEIaTYuK C TPOoU3BOAUTENbHOCTRIO 20 Mbps, ¢

BBICOKOW YCTOMYMBOCTBIO M HAIIPSHKEHUEM NUTaHus SB.
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Tab6numa 2 - OcHoBHBIE TapameTpbl MA X485

Ckopoctb (Makce.),Mbox|2.5
Hurepdeiic RS-485

TX,mr 1

RX,mt 1

Rx/Tx Enable Ha
YcTpoiicTB HA IIMHE 32

Vce,B ot 4.75 no 5.25
lcc,MA 0.9

Ta,°C ot -40 no 85

7.3.5 Bb10op MuKpocxeMbl Ipeodpa3oBaTeisi HANPSKeHUs

JUtst opraHu3anyy MUTaHusg MUKPOKOHTPOJUIEpAa U MUKPOCXEM-IpPaliBEpOB
OyJZieM HMCTIOIb30BaTh UMITYJILCHBIN OJIOK muTanus Ha 0aze Mukpocxembl TNY264.
[Hoxonéska TNY264 mpuBenena Ha pucyHke 22. [IpuHiunuaneHas cxema OJoka
nuTaHus TokazaHa Ha pucynke 23. IlpeumymiectBa Mmukpocxemsl TNY264
3aKJIIOYAeTCsl B MPEJCIbHO MPOCTOM YIpaBieHUU. Tak, sl TOTO YTOObI

CTaOWJIM3UPOBATh HAIPSKEHUE, HE HYKEH MIUPOTHO-UMITYJIbCHBIA MOIYISTOP.

P Package (DIP-8B)
G Package (SMD-8B)

B7S (HV RTN)

BP (7]
s(3
s(j

EN/UV (3]

S (HV RTN)

Pucynok 22 - BHemHui BUJ pacnoioxeHue Hokek MukpocxeMbl TNY 264
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OcHoBHble mapameTpbl MUKpocxeMmbl TNY264:

e 700 BosbToBBI MOSFET Tpan3ucrop;

e ['eneparop ¢ puxcupoBanHoit yactorort 13211y (124: 142 k['m);

e (Cxema 3ammThl oT K3 B Harpyske;

e (Cxema 3aIl0UTHI OT 3aHMKCHHOI'O BXOAHOT'O HAIIPAKCHUA

e (Cxema 3alIUTBI OT IIOBLIMICHHOI'O BXOAHOI'O HAIIPSAKCHUA,

e (xema 3alMThl OT 0OpbIBaA LIENU 00PATHOM CBS3H;

e (Cxema 3alIUTBI OT IICPCTPCBA KPUCTAJTIA MUKPOCXCMBI,

e (Cxema 3aIlyCKa OT BBICOKOI'O BXOJHOI'O HAITPSAKCHUA,

e (xema aBTOpecTapra;

o (Cxema cHmwxkenus BU-nomex (Jitter).

o IS .. 4

[Ty .:,'./'A.-\
Pucynok 23 - IlpuHuunuanpHas
mukpocxeme TNY264

CxXéMa MHMIIYJbCHOI'O
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7.3.6 BbiOOp aBTOMaTH4YeCKOro IMepeK/JIYaTe]asi Ha pe3epBHOE

IATAaHHUuE

[To TpeGoBaHUSAM TEXHUYECKOTO 3aJaHUS TaK XK€ TPeOyeTCs OpraHu30BaTh
OecniepeOoifHOe MHUTAaHUE BCEro ycTpoilicTBa. Jljisi MaHHBIX Iieled opraHu3yeTcs
CUCTEMa aBTOMATHUYECKOTO MEPEKIIOYEHUs] Ha pe3epBHOE (OaTapeiiHOe) MUTaHue
Npu OTKIIIOYeHUHU nutaHus cety 220B. Mcnonb3yem moaxoadiyro AJist TUX 3a/1a4
mukpocxemy ICL7673. llokonéBka W (QyHKIMOHAJIbHAS CXeMa MHUKPOCXEMBI

ICL7673 moka3ana Ha pucynke 24 TumoBas cxema BKJIIOUEHHUs TpUBEICHA Ha

pucyHke 25.
ICL7673 {SOIC, PDIP)
TOP VIEW L _]:'_']_ = a Vg
vo [T} e (@] v T
A ] ne Ve ol s
Ssan 3] 5] Paan o A2l P2

GON E [5] NC Span
|
ICL7673 (CAN) |
TOP VIEW -
Ve
- 8 - [ E

-

Pucynox 24 - I{oxonéBka u ¢pynkunonansHas cxema ILC7673

OcHoBHubIe mapameTpbl MuKpocxembl |CL7673:
Bxonnoe nanpspbkenne (VP or VS) nutanus ............ GND - 0.3V to +18V

Beixognwie Hanpsokenus PBAR u SBAR ... ... ... GND - 0.3V to +18V

[ InKOBEIN TOK

BxoagVP (atVP=5V)(Notel)....................... 38mMA
BxonVS (atVS=3V) ... 30mA
PBAROIrSBAR ... ... 150mA



DA2

8 Vp ICL7673 | 1 1
R7
VD5
q 4
GND

+GB1

GND TSV

L

Pucynok 25 - TunoBast cxema BkitoueHust MuKpocxems |LC7673

Ha noxky Vp momaércs HampspkeHHe NMUTaHus OT Ojoka mutaHus. Ha
HOKKY VC mojaércsi HampspKeHHE OT PE3epPBHOTO MCTOYHHMKA MUTAHUS (JTUTHIA-
WOHHOW Oarapen). B ciayuyae OTKIIOYEeHUsS TMNHUTAaHUS OT OJOKa TUTaHUS,
mukpocxema |ILC7673 aBroMaTthyecku MEpEKIIOYaeTCss Ha PE3EPBHBIM HCTOYHHUK
nutanust. Hoxka VO — Beixon Oecriepeboiinoro nmutanus 5 BonbT. Hoxkka GND
coenuHsgercs ¢ oomuM mpoBojom. [Ipu momonu pesuctopa R7 u nuoga VDS, Bo
BpeMsi paboThl OT OJOKa MUTaHUS, MPOUCXOIUT TMOJ3apsiAKa Pe3ePBHOIO

HMCTOYHUKA MUTAHUS (JTUTUH-UOHHON OaTapen).

7.3.7 Bb100p akKyMyJIITOpa pe3epBHOI0 NUTAHUS

Jnst  opranuzauuu  OecriepeOOMHOTO  MUTaHUA  pa3pabaThIBAEMOrO
yCTpOiCTBa, HEOOXOAMMO BBIOpPATh MCTOYHMK PE3EPBHOTO MNHUTAHHUA  AJIs

COXpaHEHHsI PabOTOCIIOCOOHOCTH YCTPOMCTBA, B CiIydae OTKIIFOUCHUSI MUTAHUS OT

cetu 220B.

OCHOBHBIMM TPEOOBAHUSIMU JIJISI AKKYMYJISITOpA B HaIlleM CIy4yae sIBISETCS
BBIXOJIHOE HampspkeHne SB m mocraroyHas eMKOCTh IS TOIepKaHusl pabOThI

YCTpOMCTBA HE MeHee 48 yacoB.
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JUisi naHHBIX LEJIed IJIAHUPYETCs MCIOJIb30BaTh 4 aKKyMYJATOPHBIX

Oarapen pazmepa AA u emkocTeio 2200 MAY Kaxaas, HAPSKEHUE HA BBIXOJE

1.2B.
o
;;'
b o “1 i
— : &

Pucynox 26 - AkkymyJnsiTOpHbIe OaTapeu

7.4 Buioop GSM moaema

GSM monem TELEOFIS RX108-R RS485

Pucynok 27 - GSM monem TELEOFIS RX108-R RS485

TELEOFIS RX108-R RS485 cnienmanbho pa3zpaboTan Ajisi CUCTEM
KOHTPOJISL ¥ yueTa PECypCcoB C MOJKIIOUYEHUEM K anmaparype ¢ uareppecom RS-

485. MojaeM BBITIOJTHEH Ha 0a3e XOPOoIIIo 3apeKOMEH I0BABIIECH ce0sl MOJeIn
RX100.

54


http://www.euromobile.ru/wp-content/uploads/GSM-%D0%BC%D0%BE%D0%B4%D0%B5%D0%BC-TELEOFIS-RX108-R-RS485.jpg

Mopem nMmeeT raJbBaHUYECKH Pa3BsI3aHHBIN BbIX0J HHTeH(erica RS485,

YTO IMO3BOJIAACT MCIIOJIB30BAaTh €TI0 HA AJIMHHBIX JIMHUAX CBA3HU A0 1xMm.

BceTpoennslii Taiimep nepe3arpy3ku aBTOMaTHYECKU YIIPaBIIsET
nepe3arpy3koi MoJeMa ¢ 3aJJaHHbIM UHTEPBAJIOM. 3aBOJCKas IIPEyCTAHOBKA - pa3

B 24 yaca.
OCHOBHBIE XapaKTEPUCTUKH:
» JIsyxauanazonusii EGSM 900/ DCS 1800
»  GSM monayins Telit GL868-Dual
= BcTpoeHHBIN TaliMep aBTOMaTUUYECKOM Mepe3arpy3Ku
= CSD no 9,6 Kout/cex
» Bcrpoennsiit TCP/IP crek
= Ilogaepxka SIM kapt: 1,8B wim 3B
« Bremmnwmit unrepdeiic: RS-485
»  Cxopoctb RS485: 1200 -115200 Out/c
« TlanpBanuyecku pa3Bs3aHHbIN BbIx0a UHTEpderica RS485
= AHTeHHbIH pazpem: SMA
» [lutanue: BHEMIHUI UCTOYHUK 6-28B
« TaGapuTtsl kopmyca MojieMa: 67 x 65 x 28 MM
= Bec: 95 rpamm
= Temmeparypa pab.: -40 +55°C.
JlaHHBIN MOJIEM TTOTHOCTBIO YAOBJIETBOPSET HAIIUM TPEOOBaHUSAM, TTPU

9TOM MMCCT HC BBICOKYHO CTOMMOCTDH U HEOOJIbIIINE PasMCPHLIL.
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8 AJaroput™M padoThl MPOrpaMMbl MUKPOKOHTPOJLIEpa

Hauaio

CuHxpoHu3anus
BPEMEHH C CEPBEPOM

Oxunanue u
MOJTyYCHHE
uH(popmanuu

CO CHCTUHUKOB

(13
HeT Cobpanbl

JTaHHBIE BCEX

CYETYUKOB?”’

Onpenenenue He
OTBEYAIOIINX MOIYJIEH

| e

Coxpanenue nanapix B EEROM

OtnpaBka JaHHBIX HA OCHOBHOM
cepBep, MO KaHaJIaM Tepe/ladn

Konen
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9 Onucanue padoThl NPOrpaMMbl KOHTPOJLIEpa

IIpu 3amycke 3TaXHOTO MOXYJISI, IPOUCXOAUT CHHXPOHHU3ALMUS BPEMEHHU C
OCHOBHBIM CEPBEPOM, 3aTEM KOHTPOJUIEP OXKMIAAET CUTHAIBI OT KBAapTUPHBIX
monyned. KBapTupHbie MOAyIH B CBOIO Ouepellb, COOMpPAIOT JaHHBIE O pPacxoje
ropsyel M XOJOJHOM BOABI B KBapTHpE, W OTIPABISAIOT [0 PaJgMOCUTHAILY
MOKa3aHUsl CUETYMKOB KaXIbl yac paboTsl. Hepabounmu mpusHaioTcs MOAYIH,

HC OTIIPABUBIINC NAaHHBIC BOBPCMA.

Bcest monrydenHas uH(GoOpMaIsa, B TOM YUCIIe O HEUCIPABHBIX KBAPTHPHBIX
MOJIYJIIX COXPaHsSCTCS BO BHYTPCHHEU MaMATH PETHCTpPATOpa W OTIIPABIISICTCS Ha
OCHOBHOH cepBep uepe3 GSM mojeM, HaXOIAIIUICS B OJHOW CETH C 3TaKHBIM
moysieM. [Ipu oTcyTCTBHM CBSI3U ¢ OCHOBHBIM CEPBEPOM, HHPOPMAITUSI O pacXoe
MOJKET XPaHUTBLCS B PETUCTpATOpE N0 7 THEH, Uil CHHXPOHU3AIMH MMOKA3aHUHA U

BPEMEHHU B PETHCTPATOPE MPOrPAMMHO 33JaHbl YAChl PEAJIbHOTO BPEMEHHU.

dopMaTt CTPOKM XpPaHECHUS JaHHBIX BO BHYTPEHHEH MTAMSATH PETUCTPATOpA!

[KBapTupa] [Cueruyunk] [Uucao] [Mecsu] [[oa] [Yacel] [Munyrsi] [[Toka3zanue]
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10 PacyeT nmorpemHocTu

TOYHOCTP H3MEpEHUsI SBISETCS OCHOBHOW XapaKTEPUCTUKOW KayecTBa
MU3MEPEHUN, & TOYHOCTh CPEICTB U3MEPEHUN, XapaKTepru3yemas X MOrPEIIHOCThIO
ABJISIETC ~ OCHOBHOM  XapaKTEPUCTUKOM CTENEHUM COBEPIICHCTBA  CPEICTB

WU3MEPEHUN.

[TorpemHocTh pazpabaTbiBaeMON CUCTEMBI Y4€Ta pacxoda BOJBI B JKUJIOM
oMe, OyJIeT ONpeneNATbCsl OCHOBHBIMU MOTPEIIHOCTIMU YCTPOMCTB, BXOAAIINX B

CUCTCMY:

2 2 2, 2
7:\/7/ﬂ+7MR+7/n TV
Tne, 7, —OCHOBHas OTPEIIHOCTL CYETINKOB BOJBL;

Vv —OCHOBHAS MOTPCINHOCTE MUKPOKOHTPOJUIICPA,

Vo™ OCHOBHas IIOI'PCIIHOCTD IIPpUCMHHKA u nepcaaTunuKa

paauocurHania,

¥ . — OCHOBHasi IOrpeHocTh Kouseprepa UART/RS485.

B kadecTBe CYETYMKOB TOpSiYe W XOJOJHOM BOJBI OBUTM BBIOpaHBI

taxomerpuyeckue cuetunku [ITELMA WFK24.D080.

OcHoBHas MNOrpC€IIHOCTL AJAHHBLIX CUYCTUMKOB B PA3JIMYHBIX PCKUMAX HC

MpeBbIIIaeT +5%.

B cBow odepenp MNOrpemIHOCTE MHUKPOKOHTPOJIIEPA 3aBUCUT OT €ro
paspsaHocTH. Tak Kak Mbl HCMOJIB3YEM 8-pa3psiaHblil  MUKPOKOHTPOJUIEP

ATxmegal6A4-AU nonxyyum:

Vi = 281 [+100% =039 ~ 0,4%

rje a=2 — OCHOBaHHUE, M=8 — pa3psIHOCTb.
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PaccMOTpUM NOTpEmIHOCTH, BHOCHMBIE B CHCTEMY OT KOHBEPTEPOB M
YCTPOUCTB cBsi3u. KBapTupHOe YCTpOWCTBO cOOpa W Tepedaadd JaHHBIX
OCYHIECTBIISIET cOOp, HAKOIUICHHE, TIepe/iadyy Ha BEPXHUN ypOBEHb MHGOPMAIIMH O
pacxozie ropsA4e U XOJOAHOW BOJBI MO PAAMOKAHAIY, a TAKXKE CHHXPOHU3ALUIO
pabotel  mpubopoB  yuera. KoHBeprephl mepenalOT  JaHHbIE ~ MEXKIY
paauonpueMHUKoM, KoHTposuiepoM, GSM monemom. Tak Kak JaHHbIE YCTPOUCTBA
HE COBEpILIAIOT HUKAKUX OMNEepaluil HaJ mepeaBacMoil MHQPOpMAIUEH, a MPoCTo
OCYILIECTBIISIIOT €€ XpPAaHCHHE W MEpeNadyy Ha BEPXHUW YPOBEHb, TO BIIUSHHUE
JIAHHBIX YCTPOWCTB HA TOTPEIIHOCTh cucTeMbl HacToibko Mano (0,012-0,020%),

YTO UM MOKHO MPEeHEOpeyb.

Paccuntaem IOrpeHIHOCTH OJTHOTO KaHajla U3MCPCHUS.

y =+/5° +0,4* =5,016%

U3 IMMOJYYCHHBIX pacu€TOB BU/JHO, YTO INOI'PCIIHOCTD BCEH CHUCTEMBI 3aBUCUT

B OCHOBHOM OT IIOI'pCITHOCTH BI>I6paHHI>IX JaTYUKOB.

K I[OHOHHHTCHLHOﬁ IIOIrpC€IIHOCTH OTHOCHUTCA TCMIICPATYPHAsd, BbI3BaHHAA

OTKJIOHEHUEM TEMIIEPATYPBI OKPYKAIOLIEH CPEIbl OT HOPMAJIBHOM.

Paccunraem JOTIOJTHUTEIIBHYO TEMIIEPATYPHYIO MOTPEUTHOCTh
MHKPOKOHTPOJIJIEPA,  BBI3BAHHYIO  KBapUeBbIM  pe3oHaropoMm.  CoriacHo

TEXHUYECKOM  JOKYMEHTallMh TeMOeparypHbld  KO3(D(UIMEHT KBapLEBOTO

— 76 %1 ©
pesonaropa k =50-10 . Ilpu n3MeHeHHMH OKpyXkaromen temreparypbl Ha 1°C

-6
yacTOTa KBapIIEBOTO pe30oHaTopa H3MEHUThCs Ha 10 . Ilpm wu3MeHeHuu

TEMIIEpaTypbl HA At 4acTOTa KBApLIEBOI'O PE30HATOPA U3MEHUTCS HA BEJIMUUHY:

AF, =k, -F,, - At

rae F - HOMHHaJIBPHOE 3HAYEHHE YacTOThl PE30HATOpPA MPU HOPMAIBHOM
HOM

TeMIeparype okpyxatomeit cpenpl (F_ =8 MI'm).
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Takum O6p330M, qacToTa pe30oHaTopa HAXOJAUTCA B IIpCaAcIax:

-3
F=F +AF =(8+04-10 )MIu
HOM
OTHOCI/ITCJ'II)HOG 3HAYCHUC ﬂOHOHHHTCHBHOﬁ IMOTPCHIHOCTHU PABHO!

AF,

0= -100% = 0,005%

HOM
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11 Pacuer HAJEKHOCTH

HanexxHocTh - OAHO M3 BaXXHEUIIIMX CBOMCTB H3AC/IMM, B TOM YHCIE
AJEKTPOHHBIX  M3MEPUTEIBHBIX  YCTPOMCTB, KOTOPOE  OMNpEHeNseT  HX
AKCIUTyaTallMOHHYI0  ITPUTOJAHOCTb. IlokazaTenu HAACKHOCTH  SIBIISIFOTCS
OCHOBHBIMU TEXHHYECKMMH MapaMeTpaMu M3ACJIHUS Hapsay C TOYHOCTHIO,
MaccorabapuTHBIMU XapaKTEPUCTUKAMU U T.0. TexHuueckoe 3aJaHue Ha
pa3paboOTKy JIOOOTO H3MEPHUTEIBHOTO YyCTPOMCTBA JIODKHO  OO0s3aTEIBHO

COOCPIKATDb PA3ACII C TpC6OBaHI/ISIMI/I I10 HAACKHOCTH.

Cornacao I'OCT 27.002-89 mox HaIEKHOCTBIO HOHUMAETCS CBOMCTBO
00bEKTa COXpPaHATh BO BPEMEHU B YCTAHOBJICHHBIX Ipejeiax 3HA4eHUN BCEX
rapaMeTpOB, XapaKTEPU3YIOIIHNX CIIOCOOHOCTH BBITIOIHATH TpeOyeMble (DYHKIIUU B
3aIaHHBIX PEXUMaX U YCIOBUAX TMPUMEHEHHUS, TEXHUUYECKOTO OOCIyXHUBaHUS,

XpaHEHUs ¥ TPAaHCIIOPTUPOBAHMSL.

OTMeTuM, 9TO MPU3HAKH, IO KOTOPHIM OIEHWBAETCS HAJIEKHOCTH JIFOOOTO
TEXHUYECKOI0 YCTPOWCTBA, HA3bIBAKOTCS KpUTEepUsIMU. K OCHOBHBIM KpUTEPUSIM

HAaOCKHOCTH OTHOCATCA:

o be3oTkazHOCTP — 3TO CBOWCTBO OOBEKTa HENPEPHIBHO COXPAHSAThH
paboTOCIIOCOOHOCTh B TEUYEHHWE HEKOTOPOTO BPEMEHM WJIM HEKOTOPO
HapaOOTKH.

o JloJroBe4HOCTH - 3TO CBOMCTBO OOBEKTA COXPAHATH PA0OTOCIOCOOHOCTD /10
HACTYIUICHHUSI TPEACIbHOTO COCTOSIHUSI TPU YCTAaHOBJIEHHOM CHCTEME
TEXHUYECKOTO OOCITYKHBaHUS U PEMOHTOB.

o PeMOHTONPUrOAHOCTH - 3TO CBOMCTBO OO0BEKTa, 3aKiovarolieecs B
MPUCTIOCOOJICHUH K  TPEAYNPEXKACHUI0O W OOHAPYXKEHUIO TMPUYUH
BO3HUKHOBEHUS MX TOCIEACTBHIA MyTeM MPOBEACHUS MPOPMIAKTHIECKUX U
KalUuTaJIbHBIX PEMOHTOB M TEXHUYECKOTO 00CTYKUBAHUSI.

« CoxpaHAeMOCTb — 3TO CBOWCTBO O0OBEKTa COXPAHATH B 33JaHHBIX Mpeienax

SHAYCHUS IMApaMETPOB, XapaKTCPUIYIOIHEC CITOCOOHOCTH 00BEKTA
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BBITNIOJIHATH TpeOyemble QYHKIMU B TEUEHUE UCTIOIB30BAHUS, I1OCIIE

XpaHEeHUs U TPAHCIIOPTUPOBKH.

Baxno OTMCTUTDH, YTO IIOHATHC HAACKHOCTHU IJIA JFO00Tr0 TEXHUYECKOTO

YCTpOﬁCTBa CBs3aHO C OTKa3aMMU.

OTkaz3 — 3T0 CcOOBITHE, KOTOPOE 3aKIIOYaeTcd B  HAPYIICHHUH

paboTOCTIOCOOHOTO COCTOSIHUS OOBEKTA.

[Ipu »TOM mnoOA pPabOTOCHOCOOHOCTBIO TOHUMAETCS TaKOE COCTOSHUE
U3JIETUsl WM YCTPOMCTBA, MPU KOTOPOM OHO CIOCOOHO BBINOJHATH 3aJaHHBIC
GyHKUIMM € TapaMeTpamH, YCTAaHOBJIEHHbIMH TpPEOOBAaHUSMU TEXHUYECKOU

AJOKYMCHTAaIIUH.

B HacTtosiiiee Bpemsi CyIIECTBYIOT pa3iMYHbIE BAPUAHTHI KiacCU(pUKAIUU

0TKa30B. OTKa3bl 7151 paJInO3IEKTPOHHBIX YCTPOUCTB MOXKHO KJIACCU(PUIMPOBATH:

1. mo xapakTepy BO3HUKHOBEHUS OTKa3a: BHE3AIIHbIE U ITOCTETICHHBIE;

2. IO BpPEMEHHM CYIIECTBOBAHUS OTKa3a: IIOCTOSHHBIM, BPEMEHHONW W
nepemMexarouuiicss (BpeMEHHbIE OTKa3bl, KOTOpBIE CIEIYIOT OJUH 3a
APyTHM);

3. MO0 XapakTepy MPOsIBIICHUS 0TKa3a: sIBHBIN 1 HESIBHBIM;

4. 1O 3aBUCUMOCTH OTKA30B MEXIy COOOM: 3aBUCUMBII U HE3aBUCUMBIH;

5. o IpUYNHE BO3HUKHOBEHUS OTKa3a: KOHCTPYKTHUBHBIH,

MIPOU3BOJACTBEHHBIMN, IKCIUTYaTAllMOHHBIA U JETPaIal[MOHHBIMN.

BaxxHO OTMETHUTH, YTO HAAECKHOCTH SIBJISIETCS KOMILJIEKCHBIM CBONCTBOM
J000T0 TEXHUYECKOro ycTpoiicTBa. Ha mpakTuke ¢ KOJUYECTBEHHOW CTOPOHBI
HAJEKHOCTh OLICHUBACTCS PSAJIOM KPUTEPUEB, KOTOPBIE IOJYYWIM Ha3BaHUE
nokasarened HaznexHocTu. OCHOBHBIE €IMHHUYHBIE M KOMIUIEKCHBIE IOKa3aTesn

npuBeIeHBI B Tabmnuie 3.
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Taomura 3 - [Tokasarenu HAIEKHOCTH

CsBoiicTBa

Iloka3arenno

be3oTka3HocTh

-BEpOSITHOCTh O€30TKa3HOM PabOTHI
-MHTCHCHUBHOCTH OTKAa30B

-CpeHssl HapaboTKa JI0 OTKa3a
-IapamMeTp MOTOKa OTKa30B

-CpCaHAA Hapa60TKa Ha OTKa3

PemoHTONIPUTrOAHOCTH

-BEPOATHOCTb BOCCTAHOBJICHUA
-MHTCHCHUBHOCTb BOCCTAaHOBJICHHUA

-CpCaHCC BPpCMA BOCCTAHOBJICHUA

be3oTka3zHocTh u
PEMOHTOIIPUTOAHOCTD

-K03(PUITMEHT TOTOBHOCTH
-K03(PHUITUEHT TPOCTOS
-KOA(PUIIUEHT TEXHUUECKOTO UCIIOIb30BaHUs

-K03(PUIIMEHT onepaTUBHON TOTOBHOCTH

J10JITOBEYHOCTH

-Ha3HAYEHHBIN PeECypc

-CpEeTHUN pecypc MEXNIy KamuTaIbHBIMU (CPETHUMHU)
PEMOHTaMHU

-CPEIHUI CPOK CITYKOBI

CoxpaHseMOCTb

-CPEIHUN CPOK COXPAHSIEMOCTH

H€O6XO)II/IMO OTMCTUTH, YTO Ha HAACKHOCTH JIFOOOT0  TEXHUYECKOTO

YCTPOMCTBA BIIMAIOT MHOTOYHCIIEHHBIE (PaKTOPhI, UMEIOIIME MECTO Ha 3Tarax €ro

IMPOCKTUPOBAHUA, IIPONU3BOJACTBA U SKCILTyaTallyuH. COOTBETCTBEHHO pas3InyaroT:

1.PacueTHyr0 HaIeKHOCTB;

2.I1pou3BOACTBEHHYIO HAJIEKHOCTD;

3.DKCITyaTallMOHHYIO HAJIEKHOCTb.
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Cnez[yeT 3aMCTUTb, YTO B HACAJIBHOM CJIy4dC 3HAYCHUIA pacquHoﬁ,

HpOHSBO,HCTBCHHOI\/’I )41 BKCHJIyaTaHI/IOHHOI?I H&I[G)KHOCTCﬁ JOJDKHBI COBIIaAAaTh.

Pacuér Hame)XHOCTM  NPOEKTUPYEMOM  TEXHUYECKOW  CHCTEMBI
3aKJIF0YACTCS B ONPEICICHUM ITOKa3aTelIed HaJeKHOCTU CUCTEMBI 110 U3BECTHBIM
XapaKTepUCTUKAM HaJACKHOCTH COCTABILIIOIIMX JJIEMEHTOB KOHCTPYKIUMH U

KOMITIOHCHTOB CUCTCMBI C YUCTOM YCJIOBI/Iﬁ 9KCILIyaTaluu.

OCHOBHBIM TOKa3aTesieM OC30TKa3HOCTH W3JICIHUS - BEPOSATHOCTh
0e3otkasHoii paboTel P(1). BepostHOocTh Oe30TKazHoit pabotel P(t) - 31O
Oe3pa3MepHas BEJIMYMHA, KOTOpas 3aBHCHT OT BPEMEHH HapabOTKM T H

M3MeHstomascs B npeaenax ot 0 go 1.

JIns Hepe3epBUPOBAHHBIX CHCTEM HAa OCHOBHOM BpPEMEHHOM YYacTKe
paboThI, KOTIa MpUpadbOTKa U3 3aBEpIICHA U MPOU3BOJACTBEHHbIC NE(PEKTHI,
€CJIM TaKu€ BBISIBUWINCH, YCTPAHEHBI, @ U3HOC €IlI€ HE HACTYIWUII, TO BEPOSITHOCTh
0e30TKa3HOW PabOThI BHIUUCIIAECTCS W3 WHTCHCHBHOCTH OTKa3a I-ro 3JIeMEHTa 0

OKCIIOHCHTC.

Takum 00pa3oM, BEpOSITHOCTh O€30TKAa3HOM pabOThl YMEHBIIAETCS CO
BPEMEHEM 110 3KCIHOHEHLMAJIbHOMY 3aKOHY OT 3HaueHus 1. A cpemgHee Bpems

HapabOTKH JI0 OTKA3a €CTh BEJIMYMHA OOpaTHas.

NHTEHCUBHOCTh OTKa3a DJJIEMEHTOB M KOMIIOHEHTOB MPOEKTHPYEMOU
cucTeMbl (YyCTpOMCTBA) C Y4YE€TOM YCJIOBHH 3KCIUTyaTallMd YCTPOMCTBA MOKHO
ONPEJEIUTh MEPEMHOKHUB BCE MOMPABOYHBIE KOA(PUIMEHTHI M HOMHUHAIBHYIO

HHTCHCHUBHOCTH OTKAa3a.

3HaueHUS] HOMUHAIBHOW HHTCHCHBHOCTH OTKA30B KOMIIOHEHTOB OEpyTCs U3
YCJIOBUM HA JAaHHBIM KOMIIOHEHT WM W3 CHPABOYHUKOB, COJEPKAIINX TAKHUE
cBeneHusi. B Tabnuue 4 mnpuBeneHbl 3HAYEHUS] HOMHUHAJIBHOM HHTEHCHUBHOCTH

OTKAa30B IJIsI HCKOTOPLIX THUIIOB 3JICMCHTOB.
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TaOnuna 4 - 3HaueHuss HOMUHAJIbHONM HHTEHCUBHOCTH OTKA30B

HaumeHnoBanue saeMeHTa ch*10'6, 1/49ac

Konzaencaropsl kepamMuyeckue 0,15

Pe3uctopsl npenn3noHHbIe 0,0125
KonneHcaTopbl kepaMHUeCKHE 0,2
HNHTerpanbHble MUKPOCXEMBI 0,01

KBapriieBrblii pezoHaTop 0,026
Hpoccens 0,34
Brixirouareis 3,9
IImaBkast BctaBka 7,2

B Ta6J'II/II_[C 5 INPpUBCACHLI 3HAYCHHUA  OTACJIbHBIX  ITOIIPABOYHBIX
KO3(1)(1)I/II_[I/ICHTOB K]_ n K2 , YUUTBIBAIOIMINUX BJIIMAHHUC MCXaHUYCCKHUX BOSHGﬁCTBHﬁ.

Ta6nuna 5 - [TonpaBounbie KOADPUIMEHTHI BIUSHUS MEXaHUUECKUX BO3JICUCTBUMN

CymmapHoe
Bubparus Elfef[rap};?cl; 5
YcnoBus 3KCIUTyaTaluu anmnaparypsl Py BO3ICUCTBHC
K, K
2 Ky
JlaGopaTopHbie 1,0 1,0 1,0
Cranmonapssie (110JIEBbIE) 1,04 1,03 1,07
KopaGenbHbie 1,3 1,05 1,37
ABTO(DYproHHsie 1,35 1,08 1,46
KenezHonopoxHbie 14 1,1 1,54
CamoneTHbIC 1,46 1,13 1,65

B Tabmuue 6 mnpuBeneHbl 3HauYeHUs MOMpaBo4yHOro koddpduuuenta Ks,

YUUTBIBAIOIICTO BIIMAHUEC BJIIAXKHOCTH.
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Tab6muma 6 - [TorrpaBouHbIf KO3 (OUIIMEHT HAa BO3ICUCTBUE BIAKHOCTH

Bnaxxnocts, %

Temnepatypa, °C

[TonpaBoynblii koapduimenT K,

60...70 20...40 1,0
90...98 20...25 2,0
90...98 30...40 2,5

B Tabmuue 7 mpuBeAeHBbI 3HAYEHUS MOIMPaBOYHOro Koddduuuentra Ky,

YUYHUTBIBAIOIICTO BIIMSAHHC aTMOC¢)€pHOFO JaBJICHUA.

Tabmuua 7 - KoagpuuueHT BausHus aTMOC(HEpPHOTO J1aBJICHUS

ITonpaBoyHbII ITonnpaBouHbI

Hasnenue, klla K03 PHULIICHT Hasnenue, klla K03 PHLIICHT
K, K,
0,1...1,3 1,45 32,0...42,0 1,2
1,3...2,4 1,40 42,0...50,0 1,16
24...44 1,36 50,0...65,0 1,14
4,4...12,0 1,35 65,0...80,0 1,1
12,0...24,0 1,3 80,0...100,0 1,0

24,0...32,0 1,25
Koadpdunmentst  snexkrpuueckoit  Harpysku Ky KOMITOHEHTOB

ONPENENSIOTCS OTHOLIEHWEM 3HAYEHHs KOHTPOJIMpPYEeMOro mapamerpa (Toka,
HaIpsDKEHUS WIM MOLIHOCTH) PAaccMaTpUBAEMOr0 KOMIIOHEHTa K MaKCHMAJIbHO
BO3MOXXHOMY (JOIIyCTUMOMY) IO TEXHUYECKHM YCJIOBHMSIM 3HAYEHHUIO 3TOrO

napameTpa. OTMETHM, 4YTO B KadyeCTBE KOHTPOJHUPYEMOro TmapameTrpa mjis

KOHKPETHOTO KOMIIOHEHTa YCTPOWCTBAa BBIOMpaeTcs TOT, OT KOTOPOTO B

HauOOIbIICH CTCIICHHU 3aBUCHUT HaaAC)KHOCTH JaHHOTI'O KOMIIOHCHTA.
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KoHTponupyemsle mapaMmeTpsl

U popmynbl

BBEIYHCICHUS KOA(DPUITMEHTOB

Harpy3kKu AJjisi OCHOBHBIX BHUIOB 3JICMCHTOB IIPHUBC/ICHLI B Ta6J'II/ILIe 8.

Ta6muma 8 - KoadgduimeHTsl Harpy3ku KOMIIOHEHTOB

KoMrioHeHThI Kontponupyemsie Koaddumment narpysku
napaMeTphl Ky
Mukpocxemsl BxoaHOM TOK MUKpPOCXEM,
BKJIFOUEHHBIX Ha BBIXOJIE, n
IBxi Z I .
MaxcuManbHbIN i1 o
BBIXOJHOM TOK |y max 5
Yucno HarpyKeHHBIX | 6 bIX MaX
BXOJIOB N.
Tpan3ucropsl Mo1HOCTh paccenBaemast P /p
Ha KoJuiekTope, Py o ol
[TosrynpoBOTHUKOBBIE OOpaTHOe HanpsHKEHUE UJU
JTAObI U, 07 =0 o
KonnencaTopsl Hanpsixkenue Ha U/U
oOknankax U Aot
Tpanchopmaropsl Tok Harpy3sk# ly ]
DNEeKTpUYECKUE Toxk Iy m
COEIUHUTEINN K reaon
Pe3ucropsr PaccenBaemas MOIIHOCTH /P
bitesi

P

JIns Bcex 3JIEMEHTOB NPUHLMIIMAIBHOM CXEMBI YCTPOMCTBA PacCUUTAEM

kKodhuimeHTsl Harpy3ku. Pe3ynbrarhl 1O ONpPENENICHUI0 YPOBHA HArpy3Ku

npuBeeHbl B Tabmmie 9.
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Tabnuma 9 - Pacuet ko3 puiineHToB HArpy3Ku

OGo3HaueH Otnouenne Koa>dpuimen
DieMeHT ue apamMeTpos T Harpys3Ku,
nJIEMEHTAa K,
C1-C13 0,5
Cl4, C16 0,02
Konnencatopsl
Cl15 0,5
C17,C18 Ki=Up/Uson 0,70
C19, C20 0,14
C21- C24 0,8
R1 0,6
R2,R3 0,4
Pesucropsl K =Pp/Pyon
R4-R7 0,8
R8-R22 0,6
Jpoccenb L1-L5 I/lu 0,8
[TosrynmpoBOJHUKOB VD1 _VD5 U, 10, 0.5
BIE JIOJIBI
DA1-DA4,
Mukpocxemsl - 1
DD1, DD2
ITassabIC i i 1
COEIMHEHUS

PaccMmoTpum anroput™M onpeieseHus: OnpaBoyHOTo K03 puiireHTa.
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[Tpu onpenenernu ko3¢ dunrenTa a;, HLOOXOAMMO COOTIOAATh CIEIYIONIEe

OTHOIIICHUE TEMIIEPATYD:
te< b, <tgp

rae t. — Temmeparypa OKpysKaromled cpensl, t,, — Temreparypa Kopiryca

YCTpPOICTBa, t;, — TemIeparypa Bo3yxa BHYTpH YCTPOICTBA.

3naueHust KO3pUIIMEHTOB OIpeessieM Mo rpadukam Ha pucyHkax 28, 29,

30.

a;

T=60%C/ S0

Pucynok 29 - 3asucumocts ¢;(T,K,) nns xonnencaropos.
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Pucynok 30 - 3aBucuMocTh &; (T,K,) s PE3UCTOPOB.

Pe3ynbpraThl pacuera HaJeXKHOCTH YCTPOMCTBA IMPEACTABICHBI B TAOIULE

10.
CrnenoBartenbHO, cpeiHee BpeMsi 0€30TKa3HON pabOTHhI:
1
T., =— =74930 (4ac).
/’LC
[Tonyuaem BepoSITHOCTH 0€30TKa3HOM paboThl ycTpoiicTBa B TeueHue 1000
4acoB:

ot 1000

P.(t)=e " =e ™0 =0,986

[TpousBeneHHbIE pacueThl MOKA3bIBAIOT, YTO pa3pabOTaHHOE YCTPOMCTBO
YAOBJIETBOPSIET YCIOBUSIM TEXHUUECKOTO 3aJaHus 10 TPeOOBaHUIM K TTOKa3aTesIM

HaJCKHOCTH.
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Ta6nuua 10 - IHTeHCUBHOCTH OTKa30B KOMIIOHEHTOB IPOEKTUPYEMOT'O yCTPOICTBA

HMHTEeHCUBHOCTD "
HTEHCHUBHOCTD
o smewenmon | OTK093
o BO abo4eM peKuMe
SN_ P- HawnmenoBanme 6CXCMHOC MMEMEHTO | 5 106 tx, k a; (T,k,) TPYIIIBI C P 2, -k ~kp.k ‘ HHTeHCHBHOCTD
JIEMEHT leMeHTA 0003HaueHHE . oi 1/a oC . YHETOM BHEIIHHX i KKy oKy 6 OTKa30B PYIIIBI
OB SJIEMEHTOB rpymie yCITOBHiA K, (T k) 2JIEMEHTOB
Nn Ao Ky -k, ks -k,
C1-C13,C15 14 0,2 25 0,5 0,15 0,2 0,03 0,42
Cl14, Cl16 2 0,2 25 | 0,02 0,03 0,2 0,006 0,012
1 Konnencaropsr C17,C18 2 0,2 25 0,7 0,4 0,2 0,08 0,016
C19, C20 2 0,2 25 | 0,14 0,06 0,2 0,012 0,024
C21-C24 4 0,2 25 0,8 0,5 0,2 0,1 0,4
R1, R8 - R22 16 0,43 25 0,6 0,57 0,43 0,2451 3,9216
PesucTtopel
2 R2, R3 2 0,43 25 0,4 0,45 0,43 0,1935 0,387
ITOCTOSIHHBIE
R4-R7 4 0,43 25 0,8 0,68 0,43 0,2924 1,17
3 WNuaykTuBHOCTH L1-L5 5 0,34 25 0,8 0,4 0,34 0,136 0,68
DD1,DD2,
4 Mukpocxembl DAL DA4 5 0,01 25 1 - 0,01 0,01 0,05
5 Juonabr VD1-VD5 5 0,005 25 0,5 - 0,0025 0,0025 0,0125
6 Hassie : 152 0,04 25 | 1 : 0,04 0,04 6,08
COEeIMHEHUS
UTOIO 13,17*10°
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12 KoHCTPYKTOPCKO-TEXHOJIOTMYeCKAasl YaCTh
12.1 Pa3paboTka KOHCTPYKIIUH

PazpaboTtanHoe yCTpPOMCTBO CIYKUT Mg yd€Ta pacxoja Tropsuer u
XOJIOMHOM BOJIBI B JKHJIOM JoMe. JlaHHOE yCTpONCTBO OTBEYaeT KOHCTPYKTHUBHO-
TEXHOJIOTUYECKUM, OJKCIUTyaTallMOHHBIM, HAJIC)KHOCTHBIM U SKOHOMHYECKUM
TpeOOBAHMSIM, ONTHUMAIBHOE COYETAHHUE KOTOPBIX OOECIEUYMBACT BaKHEUIIINE
XapaKTEpUCTUKU  YCTPOMCTBA:  HAAEKHOCTb, JOCTOBEPHOCTh  IOKAa3aHUH,

AO0IYyCTUMBIC YCIIOBH:A OKCILTyaTalluu.

OnexkTpoHHBIA OJOK npuOOpa BBINOJHEH B CTAaHAAPTHOM KOpITyCe.
KoncTpyknust npubopa BbIIOJIHEHA B NEpeHOCHOM BapuaHTe. C  IENbio
NOBBILIECHUS PEMOHTOIIPUTOJHOCTH BCE JJIEMEHTHI, Pa3MEIIEHHBIE HA NEYaTHBIX
raTax, pacroyIoKeHbl MApKUPOBKOM HapyX y U HUMEIOT OyKBEHHOE 00O3HAUCHHE

Ha IuIaTe.
Ha nuueBoit nanenu pacnosioxkeH BoikiatoyaTens «BKJIIy;

Ha OoxoBoii manenu - pa3peMbl 11 mnoxakmrodeHus IIK w gma
MOJKJIIOYECHUSI JaTYUKOB. TE€XHOJIOTMYHOCTh KOHCTPYKIHMHU W3ACIUN BBIPAKACTCA
MOKAa3aTesIMM,  XAPAKTEPUZYIOMIMMH  TEXHOJOTMYECKYH)  PAMOHAJIBHOCTH
KOHCTPYKTUBHBIX PEIICHUNA W MPUTOJHOCTh K MCHOJB30BAHUIO B COCTABE JIPYTHX
n3Jesini. TeXHOJOTMYHOCTh KOHCTPYKIIMU HEJIB3Sl PacCMaTpUBaTh H30JMPOBAHO
0e3 B3aMMHOM CBSI3M U y4YeTa YCIOBUM BBITTOJTHEHUS 3arOTOBUTEIBHBIX ITPOIIECCOB,

MPoIIECCOB 00pa0OTKH, COOPKHU U KOHTPOJIS.
Yeprex o0miero Bua MpeaCTaBiICH B MPUIOKEHUHA b.

12.2 Pa3paboTka neuatHoii miaatsl (ITIT)
12.2.1 O6mue Texunueckue TpedoBanus k I

Nsrorosnenne INI1 q0KHO MPOM3BOAUTRLCS COTJIACHO BCEM TPEeOOBAHUSM
yeprexka W TexHudyeckux yciaoBuil. K IIII  mpegwsBistoTcss  cieayroiiue

TpeOOBaHUS:



IToBepxnocts IIII He nmomkHAa WMETH Iy3bIpEH, B3AyTHH, ITOCTOPOHHHX
BKJIFOYEHUI, TpPEIIMH M PACCIOCHUN MaTepuaja OCHOBAHUS, CHIKAIOIIMX
IEKTPUYECKOE CONPOTUBICHUE W IPOYHOCTHh H30JALMHA. Marepual OCHOBaHMS
[MIT nomxeHn ObITH TakuM, YTOOBI TpuU 0OpabOTKE (CBEpiCHHE, IITAMIIOBKA,
pacnwioBka), He  O0Opa30BBIBAJIMCH  TPEIIMHBI, OTCIOEHUS U  Jpyrue
HEOJIarONpPUSTHBIE SIBJICHUS, BIUAIOIINE HA HKCIUTyaTallMOHHbBIE CBOMCTBA, & TAaKKe

Ha SJICKTPUYICCKUC IMapaMCTPhI ILJIAT.

H_II/IpI/IHa IMCYaTHbIX IMMPOBOJHHMKOB MW  pPaCCTOAHHUC MCKAY HHUMH
YCTAaHABJIIMBAIOTCA Tpe6OBaHI/I$IMI/I qepTeiKa. IleuaTHbie ITPOBOJHUKHU OOJIZKHBI OBITH
C POBHBIMH KpasMHU. HBeT MCIOHOI'O ITPOBOAHHKA MOXKCT OBITH OT CBCTJIO-PO30BOI0
A0 TCEMHO-PO30BOIO. I[J'IH MOBBIIICHNS KadyeCTBAa W HaJEKHOCTU IMPOBOJHUKOB
9aCTO IMMPUMCHAIOTC I'aJIbBAHHYCCKHUC ITOKPBITHUA, KOTOPBIC 00eCIeYnBaroT 3alIUTy
IIPOBOJHHUKOB OT KOPpPO3HH, YBCIMYHBAIOT COIIPOTHUBICHHC MCXAHHYCCKOMY
HN3HOCY, IMO3BOJIAIOT IOBBICUTH IIPCACIBHO JOIIYCTHMBLIC TOKHM B CXCMC. Ha

MNCYAaTHBIX IIPOBOJHHKAX HCAOIIYCTHUMBI MCXAHUYICCKHUC ITOBPCIKACHU .

Tommuua IIIT Takke orpannyeHa. B cOOTBETCTBHM C MEXIYyHAPOIHBIMU
TpeOoBaHUSIMU HOMUHAIBHBIMK TojmuHamMu 111 seusroTcs cnenyrontue: 0.2; 0.5;
0.8; 1.6; 2.4; 3.2; 6.4 mM. Benmmunna momycka Ha TOJIIUHY TUIATHI OMPEACIISICTCS
yepTekoM. [IpOYHOCTh CHEIUIEHUS] TEYAaTHBIX IMPOBOJAHUKOB ¢ ocHOBaHueMm III1
OIPEJICIISICT KAYECTBO Y HAJEKHOCTh nedyatHor cxeMsl [II1, npenna3zHaueHHbIe I
YCTAHOBKH PaJMO3JIEMEHTOB C THOKMMHU BBIBOJIaMH (PE3UCTOPHI, KOHJAEHCATOPHI U
T.M1.), JOJDKHBI BBIJICP)KUBATH HE MEHee S5 OoJAMHOYHBIX Tiepenaek, a [III,
npeaHa3HaYeHHBIC JJI1 YCTAHOBKU MHOTOBBIBOJIHBIX 3JIEMEHTOB (MUKPOCXEMBI U
T.I.), - HE MeHee 3 mepenaek. Y CTOWYUBOCTh NP MEXaHWYECKUX BO3JECHCTBUSX U

npouHocTh [1I1 oGecrieunBaeTcs KOHCTPYKIIUEH y371a WK OJI0Ka.
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12.2.2 PacyeT KOHCTPYKTHBHBIX U 3JIeKTPUYECKUX IAPaMeTPOB
MeYaTHOH IIATHI

OCHOBHOIl 1LIeJIBIO  Mpollecca KOHCTPYMPOBAHMS SBIISIETCS  CO3/IaHHE
KOMMYTAllMOHHOTO YCTPOMCTBA ISl OOBEIMHEHHS TPYIIbl PaAUO3JIEMEHTOB B
GyHKUMOHATIBHBIA  y3€1 C oOecriedeHHeM TpeOyeMbIX MEXaHUYEeCKUX U
DNEKTPUYECKUX IIapaMEeTpOB B  3aJaHHOM JMAIla30HE HKCIUIYaTallMOHHBIX
XapaKTEepPUCTUK MPU MUHUMAIIbHBIX 3aTparax. s »Toro He0oOXoauMo: BHIOpaTh
TUI TIEYaTHOM IUIAThl, OMNPEACNIUTh KJIAaCC TOYHOCTH, YCTAHOBUTH TaOapUTHBIC
pa3Mepbl U KOH(UTypalHio, BBIOpaTh MaTepral OCHOBAaHUA I NI€YAaTHOM IJIaThl,
Pa3MECTUTh HABECHBIE JJIEMEHTHI, ONPENEIUTh pa3Mepbl IEMEHTOB PHUCYHKA,
pa3MEeCTUTh HMX Ha IUIaT€ M OCYIIECTBUTh TPACCHUPOBKY, OOECIEUnUTh
aBTOMATHU3ALIMIO MPOLIECCOB M3TOTOBIIEHUSI M KOHTPOJIS IJIAThl U Mpoliecca coopa,
U3rOTOBUTH KOHCTPYKTOPCKYIO JTOKyMEHTalM0. PazMepsl Iatel BEIOUpAIOTCS Ha
OCHOBAaHUM HEKOTOPBIX KOHCTPYKTHUBHBIX pacdyeTtoB. Cormacuo ['OCT 10317-79
«IInarsl neyaTHpie. OCHOBHBIE pa3Mepb» pazMepbl Kaxaou cTopoHbl [T 7omKHEI

OBITh KPATHBIMMU:

e 2.5 npu anune a0 100 mwMm;
e 5.0-350 mmMm;
e 10.0 - 6onee 350 mm.

MakcumanbHbIN pazMep JTF000i U3 CTOPOH JIOJKEH ObITh He Oosiee 470 M.
Jlormycku Ha  JMHEWHBIE  pa3Mepbl  IJIAThl  JOJDKHBI ~ COOTBETCTBOBATH
ycrtaHoBieHHbIM cTtangaptamu ['OCT 25346-82 u I'OCT 25347-82. Crangapt
I'OCT 23751-86 ycranaBnuBaeT 5 kiaccoB TouHoctu IIII. Mcxomss u3 storo
MOJIOKEHUS BbIOMpaeM 3-i1 Kjlacc TOYHOCTH AJi u3rotoBieHus Hamen miatel (111
C MHKpPOCOOpKaMH W MHUKPOCXEMaMH, WMCIOIIMMH IITHIPEBbIE U TUIAHAPHBIC
BBIBOJIBI TP CPEIHEN U BBICOKOW HACHIIIEHHOCTH noBepxHOcTH [III HaBecHbIMU

AIIEMEHTaMHu).
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HpI/I KOMIIOHOBKC 3JICMCHTOB Ha INIOCKUX IICYATHBLIX IIATaX OIICPHUPYHOT
IIOHATUCM YCTaHOBOQHOﬁ mIomaan 3JICMCHTA, KOTOPYIO JUIA OOJBIIMHCTBA

AJIEMEHTOB BBIYUCIIAIOT 110 (pOpMyJIE:
Syer = 1.25-B - L,
rae B - mmpuna snemenra; L - nnuHa snemenra.

[Ipu ompeneneHny MOIHOW TUIOMIATM IJIATHl BBOAST KOX(PQUIMEHT ee
yBEJIMYEHHMs, paBHBIM 2-3. B pe3ynprare mojHas miomans Oyaer B 2-3 pasa

OoJIbIIIe CYMMBI YCTAHOBJICHHBIX Ha HEH DJIEMEHTOB.

Bce QJICKTPUYICCKUC COCAMHCHHA Ha IIJIaTC  BBIIIOJHCHBI HaﬁKOﬁ,
06€CH€“II/IBaI-OHlef/'I A0CTATOYHOC MCXAHHYCCKOC KPCINUICHHUC 3JICMCHTOB U XOPOIICC
QJICKTPUICCKOC COCIMHCHHUC BbIBOJAOB JJCMCHTOB C IIPOBOJHHMKAMH ILIAT.
MI/IKpOCXCMI)I YCTAaHaBJIIMBAIOTCs HaA IIJIATC C YUYCTOM HCKOTOPBIX TpC6OB21HPII>1: Y4ucT
QJICKTPHUICCKHX CBSI3CH MCXKIAY MHKPOCXEMaMM MW APYIUMHU IJICMCHTAMH CXCMBbI;
MMOJIYUYCHUC TpC6y€MOI>i IINTIOTHOCTH KOMIIOHOBKH MOHTAaKa, BO3MOXXHOCTH 3aMCHBI

MHKPOCXEMBI IIPU U3TOTOBIICHUU U HACTPOUKE YCTPOUCTBA.

Pexomenmyetcst pazpabaTbiBaTh MeYaTHBIE TUIATHI C COOTHOIIIEHHEM CTOPOH
He Oosee 3:1. Pazpaborannas miata ¢ pasmepamu 155x130 MM yaoBieTBOpsieT

['OCT 4.010.020-83, orpannumBaromiero 'OCT 10317-79.

Pa3Benennass mara, a Tak ke COOpOYHBIM YEpTEK NPEICTABICHbI B

IIpUIIOKEHUH b.

TonmpHa mMeYaTHOW TUIATBI OMNPEAENSETCS HCXOJHBIM MATEPHUAIIOM,
UCIIONIb3YeMON 3JEMEHTHOM 0a30i W BO3ACHCTBYIOIIMMH MEXaHUYECKUMU
Harpy3kamu. B naHHOM yCTpoOHCTBE TOJNIIMHA TEYaTHOW TUIaThl ObLIa BhIOpaHa
paBHOU 1.6 MM. Bce MOHTa)kHBIE OTBEpPCTHS PACHOJIATalOT B 30HE KOHTAKTHBIX
IUIOIIANOK. MeTalu3upoBaHHble OTBEPCTHUsSI JOJDKHBI HMMETh KOHTAKTHBIE
IUIOIIAIKM C JBYX CTOPOH IE€YaTHOW IUIaThl. KOHTAKTHBIE TUIOIIANKU JOJIKHBI

ObITh KpYIJIOW (OpMBI, a MpeAHa3HAYEHHbIE MOJ YCTaHOBKY MEPBOr0 BHIBOJAA
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MHUKPOCXEM JOJDKHBI UMETh KBaJpaTHyo (opmy. Jumamerpsl OTBepCTHl ObLIN
BbIOpaHbI paBHbIMU 3,6 MM. PaccunTaeM MIMPUHY NEYATHBIX TPOBOJHUKOB IUIATHI.
Bri6epem mmpuny npoBogHUKOB 0.9 MM. YTOOBI HarpeB Ne4yaTHOrO MPOBOJHHUKA

HC BBIXOAWJ 3a MPCACIIbI JOITYCTHUMOIO HGO6XOI{I/IMO BBIIIOJIHCHHUC HCPABCHCTBA!

b > Imax
i-h '’

rI€ |max - MAKCHUMAJIBHOE 3HAUYCHUE TOKA, A
: 2y.
| - JomycTHMast INIOTHOCTh TOKa, A / MM (B HaleM cirydae paBHa 25 A / MM );
h - TonmuHa mpoBoaHKKA, MM (B HaieM ciydae paBHa 0.15 mm).

[Tposepum BhIMONHEHNE HepaBeHeTBa: 0.2 / (25 * 0.15) = 0.053. To ectb b
= 0.9 6onpme 0.005 - HepaBEHCTBO BBHIMOJHACTCS. 3HAYUT, HArPEB IEYATHOTO
IPOBOJHMKA He OyaeT Bhlmie gonmyctumoro. C JApyrod CTOPOHBI IMIMPUHA
NEeYaTHOTO NPOBOJHUKA JOJDKHA OBITh TaKoOW, 4YTOOBI JOMYCTUMOE MaJeHUE
HaIpsHKeHUsT Ha HEM He TpeBbImano 1-2% HoOMUHANIBHOTO pabovyero HampsKEHUs.

J10J1KHO OBITh BBIMIOJHEHO YCIOBHE:

b = (50 + 100) - —=mex

HOM

rae | - nnuHa neyaTHOro NpOBOAHUKA, M;
2.
P - ynenbHas 3neKTponpoBOIHOCTh Meau, OM/M” ;
Unowm - HoMUHaNbHOE paboyee HanpsHKeHHeE.

[TpoBepum »10 HepaBeHcTBO: 0.01- (75-0.2-(15-0.2) / (0.15-15)) = 0.2. To
ectb b=0.9 OGompme 0.2 - HepaBeHCTBO BbImonHsAeTCA. Cle0BaTeIbHO,
JOTMYCTUMOE TIQJICHWE HaNpsDKEHUs He OyJeT MNpeBbIaTh JOMyCTHMOTO, U
BbIOpaHHAs  IIMpPUHA  TI€YATHBIX  MPOBOJHUKOB  YAOBJIETBOPSET  HAIIUM

TpeOOBaHUSIM.
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12.2.3. TexHO0JOrust U3roTOBJICHUS IJIATHI

Pazpaborannas miara umeer pasmepnl 155x130 MM U M3rotoBiieHa U3

crexiiorekcrosimra CO 'OCT 10316-78.

Pa3Bonka miatel BeIModHsUIack npu nomomu nporpammsl P-CAD. Ilnata

U3TOTOBJICHA XUMUYECKUM KOMOUHHUPOBAHHBIM METOJIOM.
TexHOI0THS N3TOTOBIICHHUSI TUIATHI CIICAYIOIIA:
1. 3roroBnenune 3aroToBOK:
a) Hape3Ka TMJIbOTUHHBIMU HOXKHHUIIAMH,
0) 3a4MCTKa 3arOTOBOK,
B) CBEPJICHHE OTBEPCTUIA.
2. IloaroroBka MoBEpXHOCTH 3arOTOBOK:
a) okyHaHue B pactBop (1%) 1maBeneBoi KUCIOTHI,
0) OuKMCTKa NOBEPXHOCTH,
B) 00€3>KHpUBAHKE TOBEPXHOCTH,
I') MPOMBIBKA U CYIIIKA.
3. Hanecenue sMynbCHU:
a) paBHOMEPHOE pacIpe/ie]IcHUe dIMYJIbCHH,
0) cymika B IieHTpudyre.
4. TlonyueHnue puCyHKa CXEMbI Ha TIATE:
a) SKCIIOHUPOBAHHOE,
0) nposiBJICHUE U300pakeHUs B BOJIC,

B) OKpAaIlIMBaHUE B METWI-TO(PHUOIIETE,
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T') XUMHAYECKOE 3aTyOJIMBaHNE MPOMBIBKA,
1) CYIIKa Ha BO3/lyX€, PETYLIMPOBAHUE,
€) TepMHUYECKOE 3a1yOTMBaHHUE.
5. IlostyueHune cXeMsbl IIATHI:
a) TpaByieHUE (OJIbIH,
0) MpOMBIBKA U CYIIIKa 3aTOTOBOK,
B) CHSTHE PETYIIH U SMYJIbCHUH,
T') IPOMBIBKA,
J) YACTKA IIEKTPOKOPILYUIOM,
€) IPOMBIBKA U CYIIIKa Ha BO3/yXe,
6. IToaroroBka miaTel K MEeTaJUIN3AI[AH:
a) TaKUPOBaHUE,
7. Merannu3anus miaThel:
a) 00e3KUPUBAHUE U CYIIIKA HAa BO3JIyXE,
0) 00paboTKa MIaThl B paCTBOPE JIBYXJIOPUCTOTO OJIOBA,
B) IPOMBIBKA M CYIITKA, XUMHUYECKOE METHCHHE,

12.3 O6mue noso:xxenus npu moutaxe I

Mexannuecknii MoHTaxX IIII mpou3BOmAT B TakoM MOCIENOBATEIBHOCTH,
4yTOOBI MIPU KPEIJICHUU JeTaneil He ObUIM MOBPEXKIEHbl YCTAHOBJICHHBIE paHEe.
[Ipenna3znayeHHble sl TpuOOpa JETaNM JOJKHBI ObITh 00A3aTENbHO MPOBEPEHHI.
Jlyuiie ycTaHaBIMBaTh B MPUOOP T€ JI€TaJIM, KOTOPbIE OBLIM UCTIHITAaHBI HA MAKETe.
BeiBozbl getaneil He AOKHBI OBITH CIMIIKOM KOPOTKMMHM, BO H30€KaHHUE

Ieperpesa Ipy namke.
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13 IlnanupoBaHHe KOMILIEKCa padoT HAa CO3IaHMe MPOEKTA

13.1 CocraBJ/ieHue nepeyHsi padoT

Tpynoemkocts BbinosniHeHuss BKP olieHuMBaeTcsi SKCHEpTHBIM IyTEM B

YCJIOBCKO-IHAX M HOCHUT BCpOHTHOCTHBIﬁ XapaKTep, T.K. 3aBUCUT OT MHOKCCTBA

TPYJIHO YYUTHIBAEMBIX (DaKTOPOB.

PaSIICJ'II/IM BBIITOJIHCHUC ,ZIHHJIOMHOﬁ pa6OTI>I Ha 5Tallbl, IPCACTABJICHHLIC B

tabmure 11:

Tabnuna 11 - [lepedens 3TanoB, paboT U pacnpeesieHle UCTIOTHUTENIeH

OcHoOBHBIE ITaNbI Ne PaGoTb1 Coaepixanue JokHOCTH
padoThI HCIIOJTHUTEJIS
Pazpabotka 3aganus na HP 1 CocTaBiieHue u PykoBoaurens,
YTBEPKACHUE CTYJEHT-
3amanusg HP JUTUIOMHHUK
IlIposenenne HUP
2 N3yuenue Crynent-
Br16op HamnpaBieHus MOCTaBJICHHOU TUTUIOMHUK
UCCIIEIOBaHUS 3a/1a4M U MMOMCK
MaTepUasoB Mo
TeMe
3 Bri6op moneneit u | PykoBonuTens,
crocoboB aHaimza | CTyaeHT-
JUTITIOMHUK
4 KanennapHnoe PykoBoaurens,
IJIaHUPOBAHUE CTYJEHT-
pabor JUIJIOMHUK
5 Pa3pabotka Crynent-
Teopetnueckue u MoJIenen uis JTUTUIOMHUK
JKCIIEPUMEHTAaJIbHbIE HCCIIEIOBaHUS
UCCIIEIOBaHM 6 ITouck metonoB Crynenr-
pelieHus JTUTUUIOMHUK
7 Peamuzanus Crynenr-
MoJenen JTUTIIOMHHK
8 Ananns Crynent-
O00011eHnEe U OILIEHKA TTOJTYYEHHBIX JTUTUIOMHUK
pE3yJIBTaTOB pe3yJIbTaToB,
BBIBOJIBI
9 Onenka PyxoBoaurens,
s dexTuBHOCTH CTYAEHT-
MIOJIY4E€HHBIX JTUTITIOMHUK
pe3yNbTaToB
10 CocraBnenune Crynenr-
Odopmienue oruera 1o MOSICHUTEIbHON JTATUIOMHUK
HHP 3aMUCKU
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13.2 OnpenesieHue TPyA0EMKOCTH padoT

Pacuer TPYAOCMKOCTHU OCYIICCTBIIACTCA OIIBITHO-CTATUCTHUYCCKHUM
MCTOAOM, OCHOBAHHBIM Ha OIIPCACICHUU OXHNIACMOI'0 BPCMCHHU BLIIIOJHCHUA

paboT B 4EJIOBEKO-AHAX MO (hopMyJIe:

. 3.t +2-t .
oxc 5 , (1)

rIe tox i - OKHIaeMast TPYI0EMKOCTh BBIITOJIHEHHUS 1-0i paOOTHI , YeIL.-IH.;

tmin i - MHHHMAaJbHO BO3MOKHAs TPYJOCMKOCTh BBIITOJIHEHHS 3aJaHHOM 1-Oi

pa6OTI>I (OHTI/IMI/ICTI/I‘-ICCKaSI OICHKA: B IIPCAIIOJIOKCHNHA HauoOoee 6HaFOHpI/IHTHOFO

CTE€UCHHS 0OCTOSTEIIBCTB), Ye.-IH.;
tmax i - MaKCHMaJIbHO BO3MOKHAsE TPYJAOEMKOCTh BBIIOJHCHHS 3aJaHHOU 1-Oi

pa6OTI>I (HGCCI/IMI/ICTI/I‘IGCKaH OIICHKaA: B IMPCAIIOJIOKCHUN HauoOoIee

HeOnar OIIPUATHOI'O CTCUCHUA 06CTOHT€HBCTB), YCJI.-AH.

PaccunraeMm 3HaUeHUE 0KMIAEMOM TPYTOEMKOCTH paOOTHI:

Jlnst  ycTaHOBJICHUS MPOJIOJKUTEITLHOCTH PabOTHI B paboumx  gHSX

HCIIOJB3YyeM (hopMyITy:

=4 ©

e Tpi - MPOIXOIDKUTENBHOCTD OJTHON paboThI, pad. JH.;
tosx i - OKHMIaeMasi TpyI0eMKOCTh BBIITOJTHCHUS OJTHOM paOOoTHI, Yell.-IH.

qi - YUCJICHHOCTDB I/ICHOHHHTeﬂeﬁ, BBIITOJIHAIOIMKUX OJHOBPCMCHHO OHY U TY

e paboTy Ha JaHHOM 3Tarie, Yel.
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Jlns ynoOcTBa MOCTPOCHMS KaJeHAApHOTO IUIaH-TpaduKa, IIUTEIbHOCTD
ATarnoB B paboYMX AHIX MEPEBOTUTCS B KaJCHIApHBIC JHU U PACCUUTHIBACTCS IO

cieaymoei hopmyie:
Ty :Tpi *k, (3)

rae Tk - TpoI0IKUTENHHOCTD BBITIOIHEHUS OHOM pabOThI, KaJaeH/I. IH.;

Tpi - TPOOIKUTENHLHOCTH OJHOM pabOTHI, pald. H.;

K — xoaddunmeHT KareHIapHOCTH, IPpeIHa3HAYCH IS TepeBOIa paboUero
BPEMEHU B KaJICHAApHOE.

KoaddummeHT kaneHnapHOCTH pacCuuThIBaeTCs Mo Gopmyre:

k _ TKZ
A R O
TKZ T@d Tn()

rae Txr — KOIMYECTBO KaJICHIAPHBIX JHEH B TOIY;
Ty — KOJIMYECTBO BBIXOIHBIX JHEU B FOJY;

THI[ — KOJIMYCCTBO IIPa3aAHUYIHBIX I[HGIZ B Tronay.

OnpenenuM JUIMTETBHOCTD ATANOB B paboUuX AHIX U KOADPUIIMEHT
KAJICHJAPHOCTH:

T 365

T_-T,-T, 366-119

n

TOorga JJIUTCIIBHOCTD 3TAIlOB B pa6oq1/1x AHAX, CJICAYCT YYCCTb, YTO PACYHCTHYIO
BCIIMIMHY TPOAOJLKUTCIBHOCTH pa60T TK HYXHO OKPYIJIMTD JO ICJIbIX YHUCCII.

Pe3ynbTaThl pacueToB npuBeAcHbI B Tabmie 12.
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Tabnuna 12 - Bpemennsle nokazatenu nposeaeHus: BKP

Ne pa6. | UcnostnuTein
tmin, 9en- tmax, ge7I- tox, uesn- | T, pa0. | Ty xam.
ITH. ITH. IHH. ITH. ITH.
1 Crynenr-
JUAIIOMHHUK, 1 3 1.8 1.08 2
PYKOBOJIUTEITH
2 Crynenr- 8 10 8.8 8.8 14
JIATIIOMHUK
3 PykoBoaurens,
CTYJICHT- 7 10 6.8 3.48 5
IATUIOMHHK
4 PykoBoauTens,
CTyRerT 8 10 8.8 4.66 7
TIATUIOMHUK
> Crynent- 14 20 164 | 164 28
JIATUIOMHUK
6 CryneHt-
JIIUTUIOMHUK 4 6 4.8 4.8 7
7 Crynent-
JIIUTUIOMHUK 10 14 11.6 11.6 15
8 Crynenr- 5 6 5.4 6.48 10
TIATUIOMHHK
9 PykoBoautens,
CTyReHT 5 6 5.4 2.25 4
TIIATUIOMHUK
10 CryneHt-
IUILIOMHHUK 14 16 14.8 14.8 25
HToro 117

13.3 [locTpoenne rpadpuka padot
Hanbonee y1oOHBIM M HArJISIHBIM BHUJIOM KaJICHIAPHOTO IJlaHa paboT sBISIETCS
nocTpoeHue JeHTogHoro rpaduka nposenaeuaus HUP B popme nuarpamm ["anTa.
Huarpamma ["anTa — rOpU30HTAIBHBIN JIGHTOUHBIA TpadUK, HA KOTOPOM pabOThI
0 TEME MPEICTABIAIOTCS  MNPOTSHKEHHBIMM  BO  BPEMEHM  OTpE3KaMu,
XapaKTepU3YIOIMIMMHUCS JaTaMHU Hayaia 1 OKOHYaHUs BBIITOJIHEHUS JAHHBIX paloT.

I'padux crpoutcss B pamkax Tabmuubl 12 ¢ pa3OuMBKOM MO Mecsiam u
HeaensM (7 mHel) 3a mepuoja BpeMeHH AuruiomupoBaHus. [Ipu sTom paboThl Ha
rpauke BbIIEISAIOTCS Pa3IU4YHON IITPUXOBKOW B 3aBUCUMOCTHU OT HUCIIOJIHUTENEH,

OTBETCTBEHHBIX 3a Ty WJIH UHYIO paboTy.
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Juarpamma ['anra:

Ts, Bpewms BeITTOTHEHHS paOOThI
— Conepxanue pabot Ka
z AEPRAIE D - [10720 30 40 50 60 70 80 90100 110 120 130 140
<
o JH
1 CocTaBJICHUE U YTBEPXKICHUEC
3aganust Ha HUP 2
2 H3ydenue noctaBieHHON
3aJa4u 14
3 Bri6op Mozerneli 1 crioco0oB
aHanmm3a 5
4 KanennapHoe miianupoBanue
pabot 7
5 Pazpabotka Mozaeneii as
WCCIIEIOBaHUSA 28
6 [ToMCK METOJIOB PELIEHHs 7
7 Peanusanus Moaenen 15
8 AHaM3 MOIy4eHHBIX
pe3yapTaToB 10
99
Onenka 3 QeKTUBHOCTH 4
IMMOJIYYCHHBIX PE3YyJIbTAaTOB
110 OdopmiieHrE OTYETHOM 29
JIOKYMEHTAIUH O 5
MpojielaHHON paboTe
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13.4 Brogxet Hay4YHO-TexHHYeckoro ucciaenopanus (HTH)
[Tpu nnanupoBanuu 610xera HTU nomxHO ObITH 0OecniedeHO MOJHOE U

AOCTOBCPHOC OTPAKCHUC BCCX BUA0OB PACXO0J0B, CBA3aAHHBIX C €I'O BBIITOJIHCHUCM.

13.4.1 Pacuer matepuajbHubix 3aTpaT HTU

Pacuer MaTepHralibHBIX 3aTPAT OCYIIECTBIIAETCA MO Cienytouei hopmye:

3M:(1+kT)*ZUi*Npacxi , (5)
i=1

rie, M — KOJUYECTBO BHJIOB MaTEPHAIBHBIX PECYpPCOB, MOTPEOIIIEMBIX IPHU
BBITIOJTHCHUH HAYYHOTO MCCIICIOBAHUS;

Npacxi — KOJIMYECTBO MATEPHUANBHBIX PECYPCOB 1-T0 BHJA, IUIAHUPYEMBIX K
WCIIOJIb30BAHUIO TIPU BBIMIOJIHEHUH HAy4YHOTO HCCIEAOBaHMUs (IIT., KT, M, M2 |
T.1.);

L; — I1IeHa TPUOOPETeHHUS E€IMHHUIIBI 1-TO BUJA TOTPEOJIIEMbIX
MAaTepHATBHBIX pecypcoB (py6./wT., pyo./kT, py6./M, py6./mM° 1 T.1.);

Ki — KoO3(h(UIMEHT, YYUTHIBAIOUIMA TPAHCIIOPTHO-3arOTOBUTEIbHBIC

pacxoibl.
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Tabnuna 13 — MarepuaiibHble 3aTpaThl

Konuuectso Hera 3a e 5 3aTpaThl Ha MaTe-
Ao PYO- puaisl, (3M), pyo.

Haumeno- |Epgununa

BaHHC U3MED. [ Dke. | Dke. | Oke. | Dxe. | Dke. | Dke. | Dke. | Dke. | Dke.
1 2 3 1 2 3 1 2 3

bymara auct | 150 100 | 130 2 2 2 345 [ 230 [ 169
Kaptpumx IIT. 1 1 1 | 1000 | 1000 | 1000 | 1160 | 1160 1160
ureprer | MO | 20 | 20 | 20 | 250 | 250 | 250 | 400 | 400 | 400

(maker)
Pyuka IIT. 1 1 1 20 20 20 23 23 | 23
IIT. 2 2 2 400 | 350 | 330 | 920 | 420 | 380
JlonmoTHUTENb-

Hasl TUTEpaTypa

Terpanp IIT. 1 1 1 10 10 10 12 12 12
Habop s 0. 1 1 1 | 150 | 150 | 150 | 180 | 180 | 180
‘lep‘leHI/IH

iroro 3040 | 2415 2314

13.4.2 Pacuer 3aTpaT HA cielMAJIbHOE 000PY/10BaHME /I HAYYHbIX
(3KCIIepUMEHTAIbHBIX) PadoT

B nmaHHyI0 CcTaThIO BKIIFOYAIOT BCE 3aTPaThl, CBA3aHHBIC C IPHOOPETCHHEM
cnenuaibHOoro  obopymoBanus  (MPUOOPOB,  KOHTPOJBHO-U3MEPUTEILHON
anmapatrypbl, CTCHIIOB, YCTPOWCTB M MEXaHU3MOB), HEOOXOIUMOTO  JIJIS
MIPOBEICHUSI pabOT 10 KOHKPETHOM TeMe.
[Ipn mokyrnke oOOOpYAOBaHHS CIEAYyEeT YYeCTh 3aTpaThl MO €ro J0CTaBKE U

MOHTaXYy B pazmepe 15% ot ero croumocTu.
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Ta6nuna 14 — Pacuer Gro/pkeTa 3aTpaT Ha IPUOOPETEHHUE CIIEIIO00PYA0BAHHUS

Ne | Haumenosanue | Kon-Bo eneHunn Ilena eneHulIbI OO01mas CTOUMOCTh
obopynoBanus | 00OpyJIOBaHUS obopynoBanus, pyod. | o6opymoBanus, pyo.
Okc.l | Oke.2 | Dke.3 | Oke.l | Oke.2 | Oke.3 | Oke.l | Dke.2 Dkc.3
1 | Kongencatopsr | 10 11 17 3 3 3 34,5 37,95 58,65
2 | Pesuctopsr 7 6 7 6 7 7 48,3 48,3 56,35
3 | Mukpocxema 2 3 1 213 194 225 489,9 | 669,3 258,75
4 | [TasmpHUK 1 1 1 300 300 300 | 345 345 345
5 | [pumnoii 1 1 1 90 90 90 103,5 | 103,5 103,5
6 | Kopnyc 1 1 1 150 150 150 1725 | 1725 172,5
7 | Tekcronut 1 1 1 80 80 80 92 92 92
Hroro 1285,7 | 1468,55 | 1086,75

13.4.3 OcHoBHAsI ¥ 10NOJTHUTEIbHAS 3apadoTHAs IJIaTa
HCIIOJTHUTEJIEH TeMbl

B coctaB ocHOBHOW 3apa0OTHOM TUIATBHl  BKJIIOYAETCA  IPEMUS,
BEITJTAYMBacMasi exeMecsuyHo u3 GoHma 3apadoTHoM miatel B pasmepe 20 —30 %

oT Tapu@a wim oknana. Pacuer ocCHOBHOI 3apa0OTHOM IJIAThI CBOAMUTCS B TaOIULE
15.
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Tabnuna 15 — Pacuet ocHOBHOI 3apabOTHOI MIaThl

Ne HaumenoBanue Ucnomuurenmu | Tpymoemkocts, | 3apaboTHas Bcero
JTAIoB 10 KaTeropusiM | 4eJl.-IH. iara, 3apaboTHas
MPUXOMSAIIASCS | TUIaTa Mo
Ha OJIUH Yel.- | Tapudy,
JIH., THIC. py0. | THIC. pYO.
1 CocrasiieHue u PykoBogurens, | 2 4.4 8,8
YTBEPKICHUE CryneHt
saganug HUP
2 N3yuenne CryneHt 14 0,8 11,2
IMOCTaBJICHHOU
3a7a4d U ITOMCK
MaTepHasoB
3 Bei6op moneneii | PykoBoaurens, | 5 4.4 22
U CIIOCO00B Crynent
aHajan3a
4 Kanennapnoe PykoBomutens | 7 4.4 30,8
IJIAHUPOBAHUE Crynenr
pador
5 Pa3zpaboTka CryneHr 28 0,8 22,4
MOZCTICH IS
HCCIIEN0BaHUS
6 ITouck MeTon0B CryneHt 7 0,8 5,6
perieHus
7 Peanmuzanus Crynent 15 0,8 12
MoJieei
8 Ananus CryneHt 10 0,8 8
MOJTy4YEHHBIX
pe3yJIbTaTOB,
BBIBOJIBI
9 Orenka PykoBomurens, | 4 4.4 17,6
sbdexktuBaoctn | CTyneHT
MOJTyYEHHBIX
pe3yNnbTaTOB
10 CocrasieHue CryneHt 25 0,8 20
MOSICHUTEIbHOM
3aIUCKH
Utoro 158,4

[IpoBenem pacueT 3apaOOTHOM IJIaThl OTHOCUTEIIBHO TOTO BPEMEHH, B
TEYEHUE KOTOPOTo paboTan pyKOBOAWTENb M CTyAeHT. [[puHuMas BO BHUMaHUE,
4TO 3a yac paboThl pykoBoauTelb nonydaet 450 pyOrel, a crynent 100 pyOrei

(pabounii neHb 8 4acoB).
3371 = 300H + 3()

30cy — OCHOBHAS

on, (6)

I'ne, 3apaboTHasl  TUIATA;
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3,0 — JOTIOJTHUTENbHAS 3apaboTHas mata (12-20 % ot 3,.).
MaxkcruMasbHasi OCHOBHasI 3apa0OTHas IIaTa pyKOBOAUTENS (JIOKTOpa
Hayk) paBHa npumepHo 35000 pyOGeit, a ctynerta 7800 pyouieid.

Pacuer momonHuTENEHOM 3apaO0THOM TUTATHI BEAETCS 0 CISAYIOMIECH GpopMyIie:

3 = Kdon * 3OCH ) (7)

oon

I'ne, Kyon — K03 PHUIMEHT JOMTOTHATEIBHON 3apab0THOM TUTAThI (HA CTaUA
NPOCKTUPOBaHUs IpuHUMaeTcs paBHbiM 0,12 — 0,15).

Takum o0pazom, 3apaboTHas 1uiata pykoBoautess pasHa 40000 pyoueit, cryaeHTa

— 8800 pyOuneii.

13.4.4 OTuncienus BO BHeOIOMKeTHbIE (POHBI (CTPAXOBBIE
OTYHCJICHHS)
BenuunHa oTuncnennii BO BHEOIOKETHBIE (POH]IBI ONIPENEAETCS UCXOs

U3 clieyrome (GopMyJib:

367-!65 — Ngnes * (3OCH + 3()0n) ) (8)

I'ne, Kgneg — K03 PUIIMEHT OTYMCICHUH Ha YIUIaTy BO BHEOIOKETHBIC (DOHIIBI

(mencuonHbId HoHA, HOH 003aTEIHHOTO METUIIMHCKOTO CTPAXOBAHUS U TIP.).

Ha 2014 r. B cootBercTBUM ¢ DenepanbHOro 3axkoHa ot 24.07.2009 Ne212-
@d3 yCTaHOBJICH pa3Mep CTPaxoBbIX B3HOCOB paBHbIA 30%. Ha ocHOBaHWHM TTyHKTa
1 cT1.58 3akona Ne212-®3 st yupexxIeHUN OCYIIECTBISIONINX 00pa30BaTebHYIO

Y Hay4YHYIO JesATebHOCTh B 2014 rogy BoauTcs moHuxkeHHas ctaBka — 27,1%.
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Tabmuma 16 — OTuncnenus BO BHEOIOHKETHBIE (POHTBI

OcHoBHasi 3apa0oTHasA MJjara, |I[0n0J1HnTeJILHaﬂ 3apadoTHasn

Hcnoauuresnb pyo. miara, pyo.
PykoBoauTens npoekra 35000 4212
CTyneHT-AUTUIOMHUK 7800 936
Koaddunuent oruncnenunii
0,271
BO BHEOIODKETHBIC (POHIBI
Htoro 13 000

13.4.5 Haknaanble pacxoabl

Benuuuna HaKJIAAHBIX PaCcxXoa0B OIIPCACIIACTCA 110 (bOpMyJIe:
— N *
3HaK/l - (Zcmameu) KHp) ' (9)

I'ne, Kyp — K03 PUIMEnT, yUMTHIBAIOMIMI HAKIIAHBIE PACXOJIBI.

Benuuuny ko3¢ duiinenTa HaKJIaJHBIX PacXoJ0B MOXKHO B35iTh B pasmepe 16%.

Takum o00pa3oM, HauOOJbIIME HAKIAIHBIE pacxXoAbl MpU TEPBOM

AKCIEPUMEHTE PABHBL: 3yary = 196317%0,16=31410 pyO.
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13.4.6 ®opmupoBaHue 010/1:KeTa 3aTPAT HAYYHO-HCCJIEI0BATEIHCKOI0
NPOEKTA

Ta6numa 17 — Pacuer Grokera 3arpatr HTU

HaumeHoBaHHE CTATBH Cymma, pyo.
9kc. 1 Okc. 2 Okc. 3

1. MarepuanbHble

sarpars HTI 3040 2415 2314

2. 3arparbl Ha
CreHanbHOe
o0opyzaoBaHue AJs
HAyYHBIX
(3KCTIEPUMEHTATBHBIX )
pabor

1285,7 1468,55 1086,75

3. 3aTpatrbl IO OCHOBHOM
3apaboTHOM IIaTe 158400 158400 158400

HUCIIOJHUTEICH TEMBI

4. 3aTpatsl 110
JOIIOJIHUTEILHOMI 20592 20592 20592
3apab0THOM IIaTe

5. Otyuciedus BO

13000 13000 13000
BHEOIODKETHBIC (DOH/IBI
6. Hakmaabie pacxo bl 31410 31340 31262
7. bromker 3atpar HTU 227730 227216 226656

13.5 Onpenenenne pecypcHoii (pecypcocoeperaroieii), puHaHCOBOI,
COMATBHON U IKOHOMUYECKOM 3P PeKTUBHOCTH HCCIETOBAHUSA.

Onpeneneane A(PGEKTUBHOCTH  IMPOMCXOJAWT HA OCHOBE pacyeTa
WHTErPabHOTO TOoKa3zaTens dS(PGEeKTUBHOCTH HAYYHOTO uccienoBanus. FEro
HaXOXXJICHUE CBS3aHO C ONPEACIICHUEM JBYX CPEIHEB3BEIICHHBIX BEIUYMH:
dbuHaHCOBOM 2PHEKTUBHOCTH U pecypcorhHEKTUBHOCTH.

NurterpanpHbiil GUHAHCOBBIN MTOKA3aTeNb Pa3pabOTKU ONPEEseTCs KakK:

D

ucni __ pi

unp _ @ ! (10)

max

ucn.i
I'ne ' gunp - nHTErpanbHBIN (UHAHCOBBIN MOKA3aTENb Pa3padOTKHY;

@pi - CTOUMOCTbH 1-TO BapuaHTa UCIIOJTHCHUA,

®rrax - MaKCUMaJIbHAasA CTOUMOCTDb UCIIOJIHCHHUSA HAYYHO- UCCIICA0OBATCIILCKOIO

IPOEKTa (B T.Y. AHAJIOTH).
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226656
I axc.1 _ eeruYY 0’995
mr 227730

226656
I aKc.2 _ EeTEYY 0,997
Pup 227216

IamB__226656__1
- 9926656

WNurterpanbHpiii  mokaszatrenb  pecypcodddHEeKTUBHOCTH  BapHaHTOB

MCTIOJTHEHUS 00BEKTA UCCIIEOBAHMS MOYKHO OIIPEAECIIUTh CIEAYIOMIUM 00pa3oM:
. I %I
I, =2 a*b,

rae: | pi — MHTETpalIbHBII IOKa3aTeNnb pecypcodGeKTUBHOCTH I i-ro BapuaHTa

UCITOJIHEHHSI pa3pabOTKU;

i . -
ad — BecoBOU KO3 (UUHMEHT I-TO BapuaHTa UCIIOJIHEHHUS pa3padOTKu; a

b?,

b” — GanbHas oueHka i-ro BapuanTa MCIIONHEHUS Pa3pabOTKH,

YCTaHABJIMNBACTCA SKCIICPTHBIM ITYTEM 110 BBI6paHHOﬁ mMKaJIC OUCHUBAHUA,

N — YKCIJIO TapaMETPOB CPABHEHUSI.

Pacuer unTerpanbHOro nokasaresns pecypcod@pekTuBHOCTH

PEKOMEHYETCsI MPOBOAUTH B popMe TabuibI (Tadi. 18).
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Tabnuna 18 - CpaBHuUTENbHAS OLICHKA XapaKTEPUCTUK BAPHAHTOB UCTIOTHEHHUSI

IPOCKTA.
BecoBoii xo- Okc.1 Okc.2 Okc.3
OObekT uccnenoBanus | > puIreHT
napamerpa
Kputepun

1. HagesxHoCTh 0,2 5 5 4
2.V HMBEPCATBHOCTD 0,2 4 4 5
3. YpoBeHb MATEPHATTIOEMKOCTH. 0,15 4 4 5
4. DyHKIMOHATBHAS MOLHOCTh 0,20 5 5 4
(IpeoCTaBIIsieMbIE BO3MOXKHOCTH)
5. PEMOHTONPUIOTHOCTh 0,1 5 5 5
6. DHeprocoepexenue 0,15 4 4 5
MTOI'O 1 3.15 4.65 3,8

Ip—oxkc1=5-02+4-024+4-015+5-0,2+5-0,14+4-0,15=45;
Ip—31<02=50,2+40,2+40,15+50,2+50,1+4‘0,15=4,5,
Ip—oxc3=4-0,2+5-02+5-0,15+5-0,2+5-0,1+5-0,1 =4,55.

WNuTerpanbubliii mokaszarenb 3 ()EKTUBHOCTH BapUAHTOB UCTIOTHEHUS

pa3palboTKH ( I ucni. ) ONIPENEISAETCS HA OCHOBAaHUU MHTETPAJIBLHOTO MTOKa3aTes

pecypcoddHEeKTUBHOCTH M MHTETPAIbHOTO (PHAHCOBOTO MOKa3aTess o Gopmyre:

I _ p—ucni
ucni. I ueni ! (12)
unp
| =2 45
0,995
4,5
|31<c2 T S Ano
0,997
I3KC3 = @ = 4’55
1
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CpaBHEeHHE UWHTETpaJibHOTO ToOKa3zaTedst 3(PQGEKTUBHOCTH BapHAHTOB
UCTIOJTHEHHS Pa3paOOTKH MO3BOJIUT OMPEACTUTh CPABHUTEIBHYIO 3(P(HEKTUBHOCTD
npoekta (cM.Ta01.19) u BbIOpaTh Haubojee I1eIecoo0pa3HbIi BapuaHT U3
npeuIokeHHbIX. CpaBHUTETbHAS 3P PEKTUBHOCTH MPOeKTa (Dcp):

9 _ Iucn.i
@ I (13)

ucn.max

Ta6nuna 19 - CpaBaurtenbHast 3¢pHEKTUBHOCTH pa3pabOTKH

No
[[Ioxa3aTenn Ike.1 Ike.2 Ikc.3
n/n
WHTerpaabHbIi (MHAHCOBBIN MOKa3aTeb pa3pa-
1 00TKH 1 0.997 0,994
WuTerpanbHblil moka3aTens pecypcodddexrun-
2 HOCTH pa3paboTKH 45 45 455
3 [ IHTerpalibHbIN MoKa3aTeab 3PPEeKTUBHOCTH 452 451 455
CpaBHutenbHas 3QPEKTHBHOCTh BAPHAHTOB UC-
4 TIOJTHEHHUS 0,99 0,99 1

CpaBHHMB 3HAYCHHSI MHTETPATBHBIX TOKa3aTeiaeil 3(h(PEKTUBHOCTH MOXKHO
C/IeNiaTh BBIBOJ], UTO peaM3aIlisi TEXHOJOTUU B TPETHEM DKCIIEPUMEHTE SIBIISCTCS
oosiee 3(PHEeKTUBHBIM BapUAHTOM PEIICHHS 3aJaud, MOCTABICHHOW B JaHHOM

pabore ¢ no3unuu (UHAHCOBOUM U pecypcHOM 3 (HEKTUBHOCTH.
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14 CounajibHAs OTBETCTBEHHOCTD

Beenenue

B nanHom paszzgene paboThl pacCMOTPEHBI BOIPOCHI MPOU3BOJCTBEHHON U
HKOJIOTUYECKO 0e30MacHOCTH CBSI3aHHBIE C OpraHu3alueil pabouyero mecra
WH)KCHEPHO-TEXHUYECKOTO  TEpPCOHalla B  COOTBETCTBHM C  HOpPMaMH
MPOU3BOJICTBEHHOW  CAaHUTApWHM, TEXHUKH OC30IMaCHOCTH U  OXPaHBI

OKpPYXaIOoIlEeh Cpe/ibl.

14.1 TexHoreHHasi 6e30ACHOCTH

14.1.1 Ananu3 BpeaHbIX (paKTOPOB NPOU3BOACTBEHHOM CpeIbl

14.1.1.1 HeGnaronpusiTHbIE YCJIOBUSI MUKPOKJIUMATA

[TapameTppl MUKpPOKIMMATa SBISIOTCS ONTHUMAJbHBIMHM, €CIM OHHU IpHU
JUINTEIbHOM M CHCTEMaTHYECKOM BO3JICHCTBMM Ha YeJOBEKa 00eCreYyrBaIoT
COXpaHEHUE HOPMAIBHOIO (PYHKIMOHHPOBAHUS W  TEIUIOBOIO  COCTOSHHS
OpraHu3ma, CO3Jal0T YCJOBMS TEIJIOr0 KOM(OpTa U SBISAIOTCA MPEANOCHUIKON

BBICOKOT'O YPOBHS pab0OTOCIOCOOHOCTH.

Cy11iecTBYIOT TUTUEHUYECKUE TPeOOBaHUS K TMOKa3aTeNsiM MUKPOKIMMATa
pabouyux MeCT TMPOU3BOACTBEHHBIX TMOMEIICHHH C YY€TOM HWHTEHCHUBHOCTH
sHeprozarpar paboTawmux, MNepuogoB Troja. OmnpeneauM HEOO0XOIUMbIe

IapaMeTpbl MUKPOKIIMMAaTa U BO3AYIIHOW CPEIbl ISl IOMEIIEHUS OIIEPATOPHOM.

PaboTta omepatopa OBM otTHocuTcs k kateropuu pabot la, k KoTOpoOii
OTHOCATCA pabOThl ¢ MHTEHCUBHOCTHIO AHEpro3arpaT Ao 120 kkan/u (o 139 Br)
[18], mpou3BoIUMBIC CUJISE I COMTPOBOMKIAIOIIAECS HE3HAUYUTEIBHBIM (DU3UUCCKUM
HanpspkeHueM. OnTUManbHbIe MapaMeTpbl MUKPOKIUMATa AJid 3TOM KaTeropuu

pabot nmpuBeaeHsbl B Tabumie 20[19].
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Tabnuna 20 - OnTuManbHble XapaKTEPUCTHKU padOUYero MOMELIeHHS.

HanmenoBanue napameTpoB u

€IMHUILIBI H3MEPECHUS B xomomHoe Bpemst | B Teruioe Bpems
Temneparypa, °C 20...22 22...25
OtHOCHUTENBHAS BIAYKHOCTD, % 30...60 30...60

CKOpOCTb ABUKCHUS BO3/1yXa,

M/c He 60mnee 0.2 He 6omnee 0.5

K MepompusatHsM 1O  O3JOPOBJICHHMIO  BO3IYIIHOM  Cpeapl B
MIPOU3BOJICTBEHHOM MOMEIICHUU OTHOCSATCS: B TEIJIOE BpEMs roja sl yAaleHUs
M30BITOYHOTO TEIUIA U BJIArM UCHOJIb3YETCS] KOHAMIIMOHED, B XOJIOIHOE BpEMS roja
BBOJIUTCS CUCTEMA LIEHTPAIBHOTO OTOIICHHUS.

B namem nomenienuu temmneparypa: sumoit t=20...22 °C; netom —t=22...25
°C. Bnaxnoctbs 55%, cKOpocTh IBIKEHHS Bo3zayxa - 0.2 m/c. DTU HaHHBIC
COOTBETCTBYIOT HOpMaM.

14.1.1.2 HexocTaToK OCBEIICHUS

[IpaBunpHO CIIPOCKTUPOBAHHOE OCBEIIEHHWE  MPOU3BOJCTBEHHBIX
MOMEIICHU  OKa3bIBaeT TMOJOXKUTEIbHOE BO3JCHCTBUE HAa  PaOOTHHUKOB,
CIIOCOOCTBYET MOBBIMICHUIO A()PEKTUBHOCTH W 0OE€30MACHOCTH TpyAa, CHHUKAET

YTOMJICHHE U TPABMATU3M, COXPAHAET BHICOKYIO pa00OTOCIIOCOOHOCTbD.

Campble JTydinye ycioBHS UIsl IOJIHOTO 3PUTEIBHOTIO BOCIIPUSATHS CO3/A€ET
COJIHEUHBIH CBeT. B yTpeHHee u BeuepHee BpeMsi BBOAUTCS 0011lee HCKYCCTBEHHOE
ocBelleHue. B momenieHnu npuMeHsieTcs 001ee paBHOMEPHOE HCKYCCTBEHHOE
OCBEIICHHE, pacyeT KOTOPOIro MPOU3BOJUTCS MO METOAY CBETOBOrO MoToka. Ilpu
pacyeTe 3THUM METOJOM YYUTBHIBAETCS KaK MPSMOM CBET OT CBETWJIbHHKA, TaK U
CBET, OTPAXKEHHBIA OT MOTOJIKA M CTeH. OCBEHIEHHOCTh pabo4yero Mecra IpH

KOMOMHHMPOBAHHOM OCBEIIEHNH J0JKHA cocTaBiaTh 300 ak[20] .
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14.1.1.3 DneKTpOMarHuTHOE U3JIyYEeHHUE

Kaxmgoe  ycTpoWcTBO, KOTOpOE€  MPOU3BOAUT WM MOTpediser
AJIEKTPO3HEPTUIO, CO3JAECT IJNEKTPOMArHUTHOE H3JIyYEHUE. BozneiictBue
AIIEKTPOMArHUTHBIX MOJIEH Ha YEIOBEKA 3aBUCUT OT HAIPSKEHUS 3JIEKTPUUYECKOTO
M MarHUTHOTO IIOJIEH, IIOTOKA DSHEPrUM, 4YacTOThl KosiebaHUWl, pa3mepa
obnywyaemoro Tena. HapymieHne B oOpraHu3Me 4YejloBE€Ka IpU BO3JACHCTBUU
AIIEKTPOMATrHUTHBIX TMI0JE€H HE3HAUUTEIbHBIX HANPSIKEHUA HOCAT OOpaTHMBIX

Xapaxkrep.

M cTOYHMKOM 3JEKTPOMATHUTHBIX M3IYyYEHUW B HALIEM CIydae SIBISIETCS
aucIuie kommproTepa. CHeKTp M3JIydeHHs] KOMIIBIOTEPHOIO MOHUTOPA BKJIFOUYAET
B ce0sl pEeHTI€HOBCKYIO, YIbTPa(QHOIETOBYIO0 U MHPPAKPACHYIO 00JacTH, a TaKkKe
HIMPOKUM JUana3oH >3JIEKTPOMArHUTHBIX BOJH JIPYTMX 4YacToT. Maible 103bl
00Jy4eHHs] MOTYT IPHUBECTH K PAaKOBBIM 3a00JI€BaHHUSAM, HAPYLIECHUSIM HEPBHOM,
SHIOKPUHHON U CEPACUYHO-COCYTUCTBIX CUCTEM, KOTOPBIE SIBJSAIOTCS 00paTUMBIMU,
€CIM TPEeKpaTUuTh Bo3AeucTBUSA. OOpaTUMOCTh (YHKIMOHAIBHBIX CIBUTOB HE
ABNIsIETCS OecnpelenbHOM M OINpeAeNseTcs] MHTEHCUBHOCTBIO, JJIUTEIBHOCTHIO

H3JIyYCHUA U MTHANBUYAJIbHBIMHU 0COOEHHOCTSIMH opraHu3ma.

HopMbl HanpssKeHHOCTH 3J€KTPOMArHUTHOTO TOJIs Ha pacctoaHuu 50 cm

Bokpyr BT mo snekrpuueckoit cocrasistoleii mpuBeacHsl B Tadauie 21 [21].

Ta6numa 21 - Hopmbl HAaNpsi>KEHHOCTH AJIEKTPOMArHUTHOTO MOJISl HA PACCTOSTHUM
50 cm Bokpyr B/IT 1o anexkTpru4eckoil COCTaBIISIONMICH.

HanmeHoBaHMe mapaMeTpoB Jonycrumbre
3HAYEHUS

Hanpsi>keHHOCTh 3IEeKTPOMArHUTHOTO OISt Ha paccTostHUU 50 CM. BOKPYT
B/IT mo snekTpuueckoii cocTaBisoNneil 1omKkHa ObITh He Ooiee:
B auamna3oHe 4acTtoT 5 I'm — 2 kg 25 B/m
B quamna3oHe 4actoT 2 — 400 kI['g 2.5 B/m
I110THOCTE MArHUTHOI'O ITOTOKA JOJKHA OBITH HE OoJIee:
B nuamna3zoHe yacTtoT S ' — 2 kI 1t 250 HTn
B nuamna3zoHe yactoT 2 — 400 kI'g 25uTn
I1oBEpXHOCTHBIN MIEKTPOCTATUYECKUN ITOTEHIIAAT HE TOJKEH IIPEBbIIATh 500 B
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[Ipu 3ammTe OT BHEMIHETO OOJMY4YEHUS, BO3HUKAIONIETO TpU padboTe C

AUCIIICEM, IIPOBOAATCA CIICAYIOIIUC MCPOITPUATHA:

e Juisi oOecrneuyeHus ONTHUMAIbHOW pabOTOCTIOCOOHOCTH U COXpPaHEHUU
3I0pOBbSl Ha TMPOTSDKEHUHM paldodeil CMEHbI JIOJDKHBI yCTaHABIMBATHCS
pEerIaMEHTUPOBAHHBIE TIEPEPhIBBI  — TMPU  §-4acOBOM paboyeM JHE

MPOJIOJKUTEIBLHOCTBIO 15 MUHYT uepe3 KaxIblil yac paboThl;

® JIHCIUICH yCTaHABIUBAETCS TaKUM 00pa30M, YTOOBI OT dKpaHa J0 Oreparopa

on110 He MeHee 60-70 cM;

Becr mnepconan o0s3aH 3HaTh U CTPOro cOOJIO/ATh MpaBWJIa TEXHUKHU
0€30IacCHOCTH. OG6yuenue nepcoHana TEXHUKE 0€30MmacHOCTH u
MPOU3BOJCTBEHHOW CaHUTApPWH COCTOMT W3 BBOJHOTO HWHCTPYKTaXa |

MHCTPYKTaXka Ha paboueM MEeCTe OTBETCTBEHHBIM JIUIIOM.
14.1.2 Onacuble GpaKkTOpbI
14.1.2.1 Bo3MOKHOCTb MOPaKEHHS IJIEKTPHYECKUM TOKOM

3H€KTpI/I‘{eCKI/Ie YCTAHOBKH IIPCACTABIIAOT OIIACHOCTL AJIA YCJIOBCKaA ,
KOTOpasa YCIIOKHACTCA TEM, UYTO YYBCTBA YCJIOBCKA HC MOI'YT JAK€C Ha HEOOJILIIIOM

paccTOSTHUM OOHAPYKUTh HAJTMUKE DJIEKTPUUECKOTO HAMPSHKEHUS Ha 000PYI0BaHUH.

B 3aBrcMMOCTH OT yCIOBHI B TTOMEIICHUH, OTIACHOCTh TTOPAKCHUS YeIOBEKa
AIIEKTPUYECKHMM TOKOM MOXKET YBEIMYMBAeTCSl WIM yMeHblnaercs. He cnemyer
padoTaTh C DJIEKTPUUECKAMH amnmaparaMd U TMEPCOHATBHBIMU BBIYUCIUTEIHHBIMU
MallliHAaMH B YCJIOBHUSX TIOBBIIICHHONW BJIOKHOCTH (OTHOCHTEIbHAS BIIAYKHOCTD
BO3/yXa TpeBbImaeT 75 %), BbIcokoi Temmeparypsl (Oonee 35°C), mpu HamTU4Uu
TOKOIIPOBOIAIICH MBUTH WJIM €CJTH B TIOMEIICHHH HCIIOIB3YeTCs TOKOIIPOBOISIINC
MOBEPXHOCTH TOJIOB. He cieayer mpukacaTtbCs OJHOBPEMEHHO K HWMEIOIIUM
COCIMHEHUE C 3eMJIEH METaUIMYECKUM JJIEMEHTaM M METaJUIMYECKOMY KOPITyCY

AIIEKTPOOOOPYTIOBAHUSI.

Takum oOpazom, paboTa MOXKET MPOBOAUTHCS TOJBKO B MOMEIHICHUSIX 0Oe3

MOBBIILICHHOM OINIaCHOCTH, U BO3MOKHOCTH IMOPAKCHUA TOKOM MOKCET OBITH TOJBKO
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IIPU NPUKOCHOBEHHHM HEMOCPEACTBEHHO C 3jeMeHTaMu. [lomenieHusi, B KOTOPBIX
HaxXOJATCA DJIEKTPOYCTAaHOBKH, KIACCU(DUIMPYIOTCS Kak TIOMeImeHus 0e3
[OBBIIIEHHOM ONACHOCTH, T. €. BO3AyX B KOMHAT€ CyXOW, TIIOJ HeE

TOKOITPOBO/IAIIHI, OTCYTCTBYET TOKOITPOBOJIAIAS U B3PHIBOOIIACHAS ITHLTH. [ 22]

HOMCHICHI/I}I, B KOTOPBIX ITPOBOJAUINCH pa6OTI>I, OTHOCATCA K IIOMCHICHHSIM

0€3 MTOBBIIICHHOM OITACHOCTH MOPAXKCHUA SJICKTPUICCKHUM TOKOM.

B manHoMm momemeHuu npuOopsl, moTpeddiommue Hanpskenue 220B
IIEPEMEHHOT0 TOKa ¢ yacToTor 50 ', D10 HanpsHKeHWe OMACHO VIS KU3HH, TIO3TOMY

00s13aTeNbHBI CIIETYIOLINE MEPBI PEIOCTOPOKHOCTH:

- Tiepel HayajaoM padoThl HY)KHO yOEIUTHCS, YTO BBIKIIIOYATEIU M PO3ETKA

3aKPCIUVICHBI 1 HC UMCIOT OTr'0JIEHHBIX TOKOBCAYIIUX qaCTeﬁ;

- IpY OOHAPYKEHUU HEUCIPABHOCTH 00OPYAOBaHMS U MPUOOPOB HEOOXOIMMO HE
Jienasi HUKaKUX CaMOCTOSITENIbHBIX HCIPaBICHUM COOOLIUTh OTBETCTBEHHOMY 3a

000pyTI0BaHUE;
- 3aMpemnraeTcs 3arpoMoKIaTh padbodee MEeCTO JIUIITHUMH MPeIMETaMU.
14.1.2.2 Bo3HUMKHOBEHUE MOKapa
Bomnpoc noxkapHoii 6e3omacHOCTH paccMarpuBaeTcst B pazaene Nold.5.1.
14.2 PeruonanbHasi 6€30NaCHOCTH

BcenenctBue pa3BuUTHSL HAay4YHO-TEXHMYECKOTO MPOrpecca, IOCTOSTHHO
YBEJIMYMUBAETCS BO3MOKHOCTh BO3JCHCTBHUS Ha OKPYXKAIOIIYIO CPEIy, CO3IaI0TCS
MNPEANOCHUIKM JUIsi BOSHUKHOBEHUSI 3KOJIOTUYECKHX KPHU3HCOB. B TO ke Bpems
Mporpecc pacHIMpseT BO3MOXKHOCTH YCTPAHEHHUS CO3/1aBa€MbIX YEJIOBEKOM

YXYALIEHUNA IPUPOJTHOU CPENBL.

3ammTa OKpYy)Kalomlel cpenpl — HJTO KOMIUIEKCHas Mpooiema,
TpeOyromasi ycuianii Bcero yenoBeuectBa. Hanbonee akTuBHONW (pOpMOM 3aIliUThI
OKpYXaIoIel Cpeabl OT BPEIHOTO BO3IEHCTBUS BBIOPOCOB MPOMBINIICHHBIX
NPEeANPUSITHN SBISETCS TOJMHBIA TEpexo] K OE30TXOMAHBIM U MaJOOTXOJIHBIM

TEXHOJIOTWAM W IIPOHU3BOACTBAM. 910 HOTp€6yeT PCIICHUA OEJI0Iro KOMIIICKCA
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CIIOKXHBIX TCXHOJOIMYCCKHUX, KOHCTPYKTOPCKHUX MW OpPraHU3allMOHHLIX 3aaa4y,

OCHOBAHHBIX Ha HUCIIOJIb30BaHUN HOBEHIIINX HAaYyYHO-TCXHNYCCKHX I[OCTH)KGHHﬁ.

OnHa U3 caMmbIX CepbE3HBIX MPOOJIEM - MOTpediieHue 3eKTpodHepruu. C
YBEIMYEHUEM  KOJMYECTBA  KOMIBIOTEPHBIX  CHUCTEM,  BHEAPSEMBIX B
IPOU3BOACTBEHHYIO  c(epy, YBEIMUUTCS U 00BeM HOTpeOIsieMON  HUMHU
3JIEKTPOIHEPTUH, YTO BIIEUET 32 COOOM yBEIMUEHUE MOIIHOCTEN 3EKTPOCTAHLUHN U
ux KommuectBa. I To m apyroe He o0xomuTcs 06€3 HapyIIEHUS SKOJIOTMYECKOU
obctaHoBKU. PocT 3HepronoTpebneHuss NPUBOJUT K TaKUM HKOJIOTHYECKUM

HapyILICHUSIM, KaK:

® U3MEHEHHE KJIMMaTa — HaKOIUIEHHE YTJIEKHUCIIOTo Ta3a B aTMocdepe 3emin
(mapHUKOBBIN 3P HEKT);

® 3arpsA3HCHHWE BO3AYIIHOTO OacceiiHa APYTMMU BPEAHBIMH W STIOBHTHIMHU
BEIIECTBAMU;

® 3arpsi3HEHHE BOJAHOTO OacceitHa 3emiu;

® OMAacHOCTh aBapuil B SIZICPHBIX peakTopax, mpobjema 00e3BPEKUBAHUS U
YTHIIA3AIIH SIIEPHBIX OTXOJIOB;

e 3MeHeHue JaHamadTa 3eMiu.

N3 »TOro MOXHO cienaTh BBIBOJA, YTO HEOOXOIHMMO CTPEMUTHCA K
CHIDKEHUIO 3HEpPronoTpelseHus, TO eCTh pa3padaThiBaTh U BHEIPSITH CHUCTEMBI C
MajbIM 3HEpronorpediieHneM. B cOBpeMEHHBIX KOMIIBIOTEpAX, IMOBCEMECTHO
UCTIOJIB3YIOTCSI PEXUMBl C TMOHWKEHHBIM IOTPEOIEHUEM JJIEKTPOIHEPTHH TIPU
JIMTENBHOM TMpocToe. CTOUT TakkKe OTMETUTh, 4YTO JJIsI CHUKEHHS Bpena,
HAaHOCMMOI'O  OKPYKAaIOLIEHM Cpele NpU  IIPOU3BOJACTBE  DIIEKTPOIHEPIHUH,

HCO6XOI[I/IMO HCKAaTb IPUHOUIINAJIbHO HOBBIC BHAbI IIPONU3BOACTBA 3JICKTPOIHCPIUH.

[Ipu pa3paboTke JOOBIX aBTOMATHU3UPOBAHHBIX CHCTEM BO3HHUKAET
HEOOXOAMMOCTh YTUIIM3UPOBAThH MMPOU3BOJCTBEHHBIE OTXO/IbI, B KAUECTBE KOTOPBIX
B JIJAHHOM CJIy4ae BBICTYMAIOT OyMa)KHbIE OTXOJbl (MakKyjnarypa) U HEUCIPaBHbIE
JIeTaJIA IEPCOHAIBHBIX KOMIIBIOTEPOB. byMaxKHbIE OTXOMbI JTOKHBI II€pEIaBaThCs

B COOTBETCTBYIOIIME OpraHM3alMM JJIs AajbHeHel nepepaboTKu BO BTOPUUHBIC
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OymMaxkHple  u3zaenus.  HeucnpaBHble  KOMIUIEKTYIOUIME — MEPCOHAIBHBIX
KOMITBIOTEPOB JOJDKHBI MEpPENaBaTbCs JMOO TOCYJapCTBEHHBIM OPraHHU3aLUM,
OCYILECTBJISIFOIIMM BBIBO3 U YHHUYTOKEHUE OBITOBBIX M IPOU3BOJCTBEHHBIX
OTXOJIOB, JIUOO OpraHM3alMsiIM, 3aHUMAIOMIMMCA TepepaboTkoil 0Tx00B. BTopoii
BapUaHT SBJSETCA OoJiee MPEANOYTUTENBHBIM, TaK KakK IepepadoTKa OTXOJO0B
ABJIACTCA TIEPCIEKTUBHBIM HAIPABICHUEM DPAa3BUTHsA TEXHOJIOTMH W TO3BOJIAET

cOeperaTh MPUPOIHBIE pecypchl.[23]
14.3 Opranu3anmnoHHbie MePONPUATHSA o0ecnieueHUus1 0e30MaCHOCTH

OproHomuyeckass  0€30MacHOCTh Mpu  padoTe ¢  NEPCOHAIBHBIM

KOMITBIOTEPOM MOKET OBITh OXapaKTEPU30BaHa CIEAYIOIUMH TPEOOBAHUSAMMU:

e TpeOOBaHMSIM K BHU3yaJIbHBIM CpEJCTBAM OTOOpakeHHs WHGMOpPMAIIU
(MOHUTODBI);
e K sMHUCCHOHHBIM mapamerpaM [IK — pa3nuyHbIM H3Iy4YEHUSIM JUCILICEB,

komnoHeHTOoB IIK u npyroi oprrexuuku

PaboTa ¢ nqucrieem nmpu HEMPaBUILHOM BBIOOPE SPKOCTH U OCBEIIEHHOCTH
HKpaHa, KOHTPACTHOCTH 3HAKOB, IIBETOB 3HaKa W ()OHA, MPU HAIMYUM OJMKOB Ha
9KpaHe, MAPOKAHUM U MENbKaHUM HM300pa)KeHUS TPUBOAUT K 3PUTEIHHOMY
YTOMJICHUIO, TOJOBHBIM OOJsIM, K 3HAYUTEIbHON  (PuU3MOIOTHUECKON U

NICUXUYECKOH Harpy3Ke, K YXYALICHHUIO 3peHUs U T.11.[24]

YenoBek MNODKEH TaK OPraHU30BaTh CBOE pabodyee MECTO, YTOOBI YCIOBHS

TpyJa ObLTM KOM(DOPTHBIMU U COOTBETCTBOBAIH CIEAYIOIIMM TPEOOBAHUSAM:

e ynoOCcTBO paboyero Mecra (HOTH JOJDKHBI TBEPJO OMUPATHCA HA TOJ;
rojioBa JOHKHa OBITh HAKJIOHEHA HEMHOTO BHH3; JOJKHA OBITh
crielialibHas MOICTaBKa JJIsl HOT);

® JI0OCTaTOYHOE MPOCTPAHCTBO IS BBITIOJIHEHHS] HEOOXOIUMBIX JIBIKEHUU U
MIePEMEIIICHUIM;

® HEOOXOAMMBIN 0030p (LIEHTP PKpaHa MOHUTOPA JOJDKEH OBITh PACIONIOKEH

YyTb HMXXC YPOBHJA IJ1a3; MOHHUTOP AOJDKCH OTCTOATH OT IJia3 YCJIOBCKA Ha
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pacctostHUM 45-60 CaHTUMETPOB; JOJDKHA PEryJIHpOBaThCA SPKOCTh U
KOHTPAaCTHOCTb U300pakKeHHUs);

® JI0CTATOYHOE OCBEIIEHUE (BHEIIHEE OCBEIIEHUE JIOJKHO OBITh JOCTATOUYHBIM
U PpaBHOMEPHBIM; JIOJDKHA OBITh HACTOJIbHAS JIaMIIAa C PEryJIHpPyEMbIM

1a)OHOM 171 TOTIOJIHUTENILHOTO NOJICBETa paboueil JOKyMeHTalun);

14.4 Oco0eHHOCTH 3aKOHOAATEJIBLHOI0 PEeryJIMpPOBaHUs MPOEKTHBIX

pelieHni

BaxnenmmM conranbHbIM IMPABOM POCCUUCKUX TPAXKIAH SIBISECTCS MPABO
Ha 3710pOBbI€ U Oe30macHbIe YCIOBH Tpyia. Bce mpaBoBbie BOIIPOCHI IO OXpaHe
TpyJa B Hallel cTpane pematorcs Ha ocHoBe Koncruryuuii Poccuun u cy0ObekToB
dbenepanun, KomekcoB 3akoHOB 0 Tpyae, Yka3oB [Ipe3ugeHTa u mocTaHOBICHUM

[IpaBurenscTBa PO.

B Konctutynun Poccun ckaszano, uto rpaxaane Poccun nmMmeror npaBo Ha
OXpaHy 3JI0POBbs. ITO MPABO 00ECIIEUNBACTCS PAa3BUTUEM U COBEPILIEHCTBOBAHUEM
TEXHUKHU 0€30MacHOCTH U MPOU3BOJICTBEHHON CAaHUTAPHUH, MPOBEICHUEM IIUPOKUX
MPOPHIAKTHYECKUX MEPOMPUSATUI; MepaMu IO O3J0POBIICHUIO OKpY’KaIOIIen

CpEIIbI.

OtMeueHO, 4YTO 00S13aHHOCTRIO M JSJIOM YECTH Ka)KJI0ro CIIOCOOHOT0 K
Tpyny rpaxkaanuaa Poccuu sBisieTcst 10OpOCOBECTHBIN TPY/l B M30paHHOIN UM
00J1aCTH OOLIECTBEHHO MOJE3HOM AESATENBHOCTH, COOIOIEHUE TPYAOBOM

JUCITUITIIUHBI.

3aKkoHOJIaTEIBHBIE aKTHI [0 BOTIPOCaM TPyJa pa3pabaTbIBatOTCs
I'ocynapcrBennou Jlymon Poccuu u mpuHUMAarOTCS BBICIIMMU OpraHaMU

rocyaapcCrBa 1mmocJjic CoriiaCoBaHus ux C HpO(i)COIOSaMI/I.

['1aBHBIM HaIpaBJIECHUEM T'OCYAAPCTBEHHON MOJUTUKHU B OOJIACTH OXPaHbl
TpyJa sIBJIsIeTCS 0OecrieueHre MPUOPUTETA COXPAHEHUS KUZHU U 310POBbS
pabOTHUKOB. DTO JOCTUTAETCS MyTEM MIPUHATUS U peaau3anuu GpeaepanbHbIX

3dKOHOB Y MHBIX HOPMATUBHBLIX ITPABOBLIX AKTOB Poccuiickoim CDCI[CpaHI/II/I,
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3aKOHOB M MHBIX HOPMAaTUBHBIX MIPABOBBIX aKTOB CyOBEKTOB Poccuiickoit
Depneparuu 00 oxpaHe TpyJa, a Takxke QefepaibHbIX HEJIEeBbIX, OTPACIEBBIX
LIEJIEBBIX U TEPPUTOPHUAIIBHBIX LEJIEBBIX IPOTPaMM YJIYUILIEHHs] YCIOBUM M OXPaHbI

Tpyna.[25]
['ocygapCTBEHHOE YIIpaBIEHUE OXPAaHOU TPy/Ia IMPeayCMaTPUBAET:

o TOCYJIAapPCTBEHHBIN HAI30P M KOHTPOJIb HA/I COOJIIOICHHEM TPpEeOOBaHUI

OXpaHbl TPYJa;

o COJIeHCTBHE OOIIECTBEHHOMY KOHTPOJIIO HaJl COOJIIOICHUEM TPaB U

3dKOHHBIX HHTCPCCOB pa6OTHI/IKOB B o0JracTH OXpPaHbl Tpyaa,

L PacCiIICAOBAHUC U YUCT HCCHACTHLBIX CJIY44aCB U HpO(bGCCI/IOHaJIBHBIX

3a00JIeBaHUH Ha MTPOU3BO/ICTBE;

o 3allUTY 3aKOHHBIX UHTEPECOB PAaOOTHUKOB, MMOCTPA/IaBIIUX OT HECYACTHBIX
CJIy4aeB Ha IPOU3BOJICTBE U MPOPECCUOHAIBHBIX 3a00JI€BAHUI, & TAKKE YWICHOB
WX CeMEeil Ha OCHOBE 0053aTEIHLHOTO COIMATBLHOTO CTPAXOBaHUSI ~ PAOOTHHUKOB OT

HECYACTHBIX CJIy4aeB Ha MPOU3BOJICTBE U MPOPECCUOHANBHBIX 3a00JIEBAHMIA;

o YCTaHOBJIEHHE KOMIIEHCAIMHI 3a TSHKEIyto paboTy U paboTy ¢ BpeJHBIMU U
(1K) OMacHBIMU YCIIOBHSIMU TPY/a, HEYCTPAHUMBIMH [P COBPEMEHHOM

TEXHUYECKOM YPOBHE IPOU3BOJICTBA U OPraHU3aLUU TPY/Ia;

o KOOPAWHAIIUIO ACATEILHOCTH B 00JIaCTH OXPaHbI TPY/la, OXPaHbI
OKPYKarOUIEN MPUPOJTHOU CPEBI U IPYTUX BUIOB IKOHOMUYECKOU U COLUAIBHOMN

JIESITCIIbHOCTH;

o pacrnpocTpaHeHUe MEePEI0OBOr0 OTEUSCTBEHHOTO U 3apYOESIKHOTO OTIBITA

paboThI N0 YIYUIICHHUIO YCIOBUN U OXpaHbl TPY/Ia;
o ydacTue rocyJapcrsa B ((MHaHCUPOBAHUU MEPOIIPUATUIN IO OXpaHE TPYAa;

° OpraHMU3aluI0 TOCYJAPCTBEHHOM CTATUCTUYECKONW OTYETHOCTH 00 YCIOBUAX
TpyJa, a TAKXKe O MPOU3BOACTBEHHOM TpaBMaTU3Me, MPo(ecCHOHATbHOMN

3a00JIeBa€MOCTH 1 00 UX MaTE€PUAIBLHBIX MOCIEICTBUAX;
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o oOecrneuenre QyHKIIMOHUPOBAHUS €AMHOM HH(POPMALIMOHHON CUCTEMBI

OXpaHbl TPYJa;
o MEXAYHApOJIHOE COTPYAHUYECTBO B 00JIaCTH OXpaHbl TPYa;

o YCTaHOBJICHHE MOPsJIKa 00ecTieueHus] paOOTHUKOB CPEJCTBAMU
WHMBUYAIbHON U KOJUIEKTUBHOM 3aIUTHI, @ TAKKE CAHUTAPHO-OBITOBBIMU
MOMEIIECHUSIMU U YCTPOUCTBAMHU, JI€YEOHO-TIPOPUITAKTUUECKUMHU CPEJICTBAMU 32
cueT cpeACTB padoToaareneil. Peannsaius rocy1apcTBEHHON MOJUTUKHU B 00JIaCTH
OXpaHbl TpyJia 00€CIeYnBaAETCS COTNIACOBAHHBIMU JICUCTBUSIMU OPTaHOB
rocynapcrseHHoM Binactu Poccniickor @enepannn, OpraHoB rocy1apCTBEHHON
BIacTu cyonekToB Poccuiickoit deneparyivi 1 OpraHoB MECTHOTO
caMoympaBieHus, padoToareneld, 00beIMHEHUN paboToJaTeNeH, a TaKKe
po¢eCCUOHATIBHBIX COI030B, UX O0BEAUHEHUN U MHBIX YIIOJIHOMOYEHHBIX

PabOTHUKOB MPEICTABUTEIHLHBIX OPTaHOB IO BOMPOCAM OXPaHbl TPY/A.
14.5 bezonacuoctb B UC
14.5.1 IloxkapHasi 6€30NMaCHOCTH

Meponpusatus 10  NOXapHOW  Opo(UIAKTHKE  pa3lesisiloTcs  Ha

TEXHUYCCKHUC, OPTraHNU3allMOHHBIC, PCKMMHBIC W OKCIINTyaTallMOHHBIC.

OpraHuzalluoHHbIE ~ MEpPONPHUATHS  NPEAYyCMAaTPUBAIOT  MPABUIBHOE
CoJIep KaHue 3IaHUM W TepPUTOpUM, OO0yUeHHE MPOU3BOJICTBEHHOIO IMEPCOHANA,
MPaBUIBHYIO JKCIUTyaTallMI0 TEXHUKA W OOOPYIOBaHUS, , MPOTHBOIOXKAPHBIN
WHCTPYKTaX paOOTHUKOB, MPaBUJIaM MOXKAPHOU 0€30MaCHOCTH, U3/laHnue OpOIIop,

IJIaKaTOB, HAJIMYKUC TOYHOI'O IIJIaHa 9BaKyalluu.

K TEXHUYECKUM MEPONPUATUAM OTHOCSITCS: coOroieHue
MIPOTUBONOKAPHBIX MPAaBUJI, HOPM IIPU NPOECKTUPOBKE 3JaHUW, IPABUIIBHOE
YCTPOMCTBO  AJIEKTPOIPOBOJIOB M 3JIEKTPOOOOPYNOBAHMS,  BEHTHIISLIUH,

OCBCHICHU:, ITPABHUIIBHOC PA3MCIICHUC OIIACHOI'O 060py,Z[OBaHI/I$I.

K PEKUMHBIM  MCPOIPHUATHAM  OTHOCUTCA  YCTAHOBJICHHC  IIPABUII

OpraHu3anuu padboT u COOII0ICHUE MPOTHBOIIOKAPHBIX Mep.[26]
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[Tomenienue, B kotopoM pasmenieHsl [I9BM, no kareropusiM noxapHoit
OMMACHOCTU OTHOCHUTCS K Karteropuu «B». OObIMHO B HEM HaXOOuTCs OONbIIOE

KOJIMYCCTBO BO3MOJKHBIX HCTOYHHUKOB BO3I'OPaHUsA, KaK HAIIPUMCP:

- KaOGenbHble nuHUM, Hcnodb3yeMble mid nutanus [IOBM ot cern
IIEPEMEHHOI0 TOKa HampspkeHuem 220B, Kkoropble B LENAX ITOHMKEHUS
BOCIUIAMEHSEMOCTH, ITOKPBIBAIOT OTHE3AIMTHBIM ITOKPBITHEM U IPOKJIAJBIBAIOT B

METaJUTMYECKUX TPyOax.

- DIIeKTpOHHO-JTyuyeBasi TpyOKa HOuCIUIes, KOTopas B3pbIBoomacHa 0e3

JTOMOJIHUTEIILHON 3aIUTEL.

- PasnuuHble AIEKTPUYECKUE YCTPOMCTBA, KOTOPBIE NPHU OTKA3€ MOTYT

IIPUBCCTH K KOPOTKOMY 3aMBbIKAHHIO.

- Mebenp U3 JErKkoBOCIUIAMEHSIONIUXCSI MaTEPUAIIOB, Oymara, MarHUTHas

JICHTA.
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3ak/IroueHue

B xome BeIMOMHEHWS AWIUIOMHOTO TMpOEKTa Oblla pa3paboTaHa
MH(OPMAIIMOHHO-U3MEPUTENIbHA CHCTeMa IOKBAPTUPHOrO Yyd4eTa pacxoja

XOJIOJTHOM U TOPAYEHN BOJbI B MHOTOKBAPTUPHOM JOME.

B pabote onucana o61mias xapakTepuCTHKa MPOOJIEMbI y4eTa BOAbI U MyTH
€e pelleHus, pa3paboTKa HU3MEPUTENILHOIO KaHaja JJid OTACIBHOIO CUETYHKA,
pa3paboTKka perucrparopa uid IpueMa M mnepenayd uHpopmanuu 8 KaHaIOB
U3MEpPEHHUsI, TOJHOCTHIO  YAOBIIETBOPSIONIETO TPEOOBAHUSIM  TEXHUYECKOTO
3amanus. Takke MpousBeAeHa pa3paboTKa AIEKTPUUYECKOM MPUHIUIUAIBHOU
CXEMBI ATAXXHOTO perucTparopa. beuia paspaboTaHa CTpyKTypHasi CXeMa CUCTEMBbI
u  OJoK-cxeMa  BHYTpPEHHEH  MporpamMmbl  peructparopa.  Paccuutana
ce0ecTOMMOCTh W IIeHa Mpulopa, a TaKKE BBIABJICHBI OINACHBIE W BPEIHbBIC
dakTophl, BO3JEHCTBYIOIME Ha 4YeJOBeKa B  Tpolecce  pa3padoTKu
aBTOMATU3UPOBAHHOM  cucTeMbl. bBbUT  cocTaBlieH MPOTHO3  COIUAIBHO-
DKOHOMHYECKHUX TIOCICACTBUH H OSKOHOMHYECKOH BBITOABI B  TIpoIecce

9KCILTyaTalluu I[ElHHOﬁ CHCTCMBEI.

[IpeumymecTBa NOPEAIOKEHHOW CHUCTEMBI y4yeTa pacxoja BOAbI -
aBTOMATHYECKUN TIOKBAPTUPHBIA y4eT MOTPEOJICHHOW BOJBI, 3aHECeHuEe B 0a3zy
JTAHHBIX MH(POpPMALUU IO KaXIOW KBapTupe, (HOpMUpOBAHHME apXuBa JIaHHBIX.
Cucrema paboTaeT B KpYIVIOCYTOYHOM pEXKHMME, B JIIOOBIX YCIOBHSX, 0€3

HEOOXOJMMOCTHU TPYA0EMKOTO O0CITYKHUBaHHUS.

OTnuuuTenbHO OCOOCHHOCTHIO TMPEAJIOKEHHOW aBTOMATHU3WPOBAHHOM
CUCTEMBl y4YyeTa pacxoJa BOJbI SBJSIETCS IPUMEHEHUE MHUKPODICKTPOHHBIX
KOMIIOHEHTOB,  BBICOKAas  OTKa30yCTOMYMBOCTb  CHCTEMBI,  BO3MOKHOCTb

OecrpoBOTHOM TIepeIayy JaHHBIX Ha CEPBEP BOIOCHAOKAIOIICH OpTaHN3aIlNH.

Takum 006pa3zom, 11ens JaHHOU pa3padOTKHU OblIa TOCTUTHYTA.
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Conclusion

In the course of the degree project it has developed information-measuring
system every apartment accounting flow of cold and hot water in the apartment

building.

The paper describes the general characteristics of the water accounting
problems and its solutions, the measuring channel for the development of a
separate counter, recorder development for the reception and transmission of
information 8 measuring channels, fully satisfying the requirements specification.
Also made the development of electric concept storey registrar. A system block
diagram and a block diagram of an internal logger program was developed.
Calculated the cost price and the unit price, as well as identified the dangerous and
harmful factors affecting human in the process of developing an automated
system. The forecast was made up of socio-economic impact and economic

benefits in the operation of the system.

Benefits of the proposed flow metering system - Automatic door-metering
of water, entering information in the database for each apartment, the formation of
the data archive. The system works around the clock, in all conditions, without the

need for time-consuming maintenance.

A distinctive feature of the proposed automated water metering system is
the use of microelectronic components, high availability system, the possibility of

wireless transmission of data to the server water supply organization.

Thus, the purpose of this development was reached.
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