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BBEJEHUE

[ItuieBogueckoe MPEANPUITHE B 3aBHCUMOCTH OT CBOCH MPOH3BOI-
CTBEHHOH MOIIIHOCTH MOJXET COCTOSITh M3 MHOXECTBA CTPYKTYPHBIX MOJ-
pa3zencHuii: WHKyOaTopa, PernpoayKTOPOB MEPBOTO M BTOPOTO IMOPSIKA,
IUTOIIA0K JUIsl BBIPAIIMBAHMS MSCHOW MTHIBI UIIK COJACPIKAHUS TPOMBIILI-
JICHHOTO CTaJa Kyp-HECYIICK, 3aBOJia 10 TMPOU3BOJICTBY KOMOWKOPMOB,
yOOMHOro 1ieXa CO CKIaJaMu TOTOBOM MPOAYKIMH U IIEXOM MepepaboTKy,
MMOMETOXPaHHUIIUINA 1 aBTOMAapKa.

ITpouM3BOICTBEHHBIE MPOLIECCHI B KAXIOM CTPYKTYPHOM TIOJPa3/ICICHAN
MOATAITHO aBTOMATH3UPOBAIUCH ITyTEM COBEPIICHCTBOBAHHUS CHCTEM YIIPaBJIc-
uust. Haubosee COKHBIE CHCTEMbI, TaKHE KaK YIpPaBICHHE MHUKPOKIUMA-
TOM B I/IHKy6aT0an 1 OTULIEBOAYCCKUX MOMCIICHUAX, CUCTEMbI KOPMOIIPO-
M3BOJICTBA M KOPMOpAa3[gayu C JO3MPOBKON KOpPMa, CTalM MEPEXOJUTh OT
IIPUMHUTHUBHBIX 3JIEKTPOMEXAHUYECKUX YCTPOMCTB K COBPEMEHHBIM KOMIIb-
I0TepaM-KOHTPOJIEPaM, KOTOPBIE MOXKHO OOBEANHSATH B KOMITBIOTEPHYIO CETh.
CoBepIIICHCTBOBAHHE aIapaTyphbl PETHCTPALINK TOKAa3aHUH — BECOB ISl IITH-
LB, TATYMKOB (TEMIIEPATYPhI, BIKHOCTH, 3ara30BaHHOCTH, pacxoia KOMOH-
KOpMa ¥ BOJIbI) — MO3BOJIHJIO PACIIMPHUTH CIIEKTP MOJTydaeMoit nH(popMarmy.

Ha mepBbIx 3Tamnax pa3BUTHsI CUCTEMbI ABTOMATH3AIUU OTAEIBHBIX 00b-
€KTOB MMPOU3BOJICTBA CTAJI0 BO3MOXHBIM IOJIyUYCHHE OTNEPATUBHOW HHOOP-
MallH 110 PacXoJly BOJIbI, KOMOMKOPMA, CPETHECYTOUYHBIM IIPUBECAM, MOKa-
3aTeNsIM MUKPOKIMMAaTa M cpabaTbIBaHMSAM aBapUHON CUTHAIM3AIUH W3
KaXJ0ro NTUYHKUKA. Best moiydeHHas uH(OpMAIys repeiaBaiach Ha mep-
COHAJIbHBIC KOMITBIOTEPHI HHKCHEPHO-TEXHOJIIOTHYECKOT0 MEPCOHANa, KO-
TOpBIE Pa3MENANCh KAK B OT/ACIbHBIX NMTHYHHKAX, TAK U B aJMHUHUCTPA-
TUBHBIX 3JIaHUSAX. DTO MO3BOJMIO YIPABISIONIEMY MEpCcoHATy nTuiiedad-
PHKH TyTeM aHalli3a MojydaeMoi MH(OpPMAIUKU U CPAaBHEHHUS €€ C HOpMa-
TUBHBIMHU IIOKA3aTCIsAMU OT HpOHSBOI[I/ITeHeﬁ KpPOCCOB U MNPEABIAYIIUMU
nepuogaMu CoACpKaHuA MOT0JIOBbS BUACTh NTUYHUKN C OTKJIIOHCHUAMU OT
HOPMATHBHBIX MMAPAMETPOB U OBICTpEe MPUHUMATH MEPHI IO KyIUPOBAHHIO
BO3HHUKAIOMINX TIPOOIIEM.

[Nocnenyromee HakoIUIeHWE 0a3 JaHHBIX [0 BBIPAIICHHBIM MapTUIM
NITUIBI U OOHOBJIEHUE MPOTPAMMHO-ANTAPATHBIX CPEICTB YCKOPHIIA U YCO-
BEPILICHCTBOBAIIM TPOBEJCHHUE aHAIW3a MOJyYCHHBIX JTaHHBIX. [lo3TamHoe
MOJIKITIOYEHNE BCEX CTPYKTYPHBIX IMOJpa3JeneHuil nrumnedadpuku u cBelie-
HHUE TIOTOKOB MH()OPMAIUK B OJWH CUTYalMOHHBIA IIEHTP Ha nTHiehadpuke
TIO3BOJIMJIN YCOBEPIICHCTBOBATH JIOTUCTUYECKUE CBA3U MCEKIAY O6T)eKTaMI/I
MIPOM3BOJICTBA U 3aTPY3Ky IMPOU3BOACTBCHHBIX MOIITHOCTEH, B Pe3yJIbTaTe T10-
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SIBUJIaCh BO3MOKHOCTh ONTHMH3HMPOBATh MOCTaBKH CYTOYHOTO MOJIOJIHSKA
ITHIBI, TIEPEBOA NTUIIEI P MHOTOCTAAWIHOM BBIPAIIMBAHUU HA MSICO WIIN
COJICpP)KaHUU POAUTEIBCKOTO CTa/a; ydeT siilla U ero IEeHTPAIU30BaHHYIO
MIOCTAaBKY B II€X SIMIIECOPTHPOBKU M yNAaKOBKH; 3aBO3 MOJCTIJIOYHBIX MaTe-
pHAJIOB U BBIBO3 NIOMETA C MOJCTHIKOW Ha OMETOXPAHWINIIA; BEIBO3 IITH-
Bl B yOOWHBIN I1eX; IIOCTaBKYy TpeOyeMOoro KOJIMIecTBa KOMOMKOpMa HE00-
XOANMOM pelenTypsl B KaXAbli NTUYHKK; 3aKyNKy M paclpe/elieHue BeT-
MPENapaToB HCXOMS W3 TEKyHIeH peasbHONl CaHUTapHO-3MHAEMHOJIOTH-
YEeCKOW CHTYallMW Ha OTIENbHBIX NTUYHHUKAX W IUIOIIAJIKaX; HPOU3BOJCTBO
KOPMOB Ha KOMOMKOPMOBOM 3aBOJE.

[epBuuHBIM IEHTPOM cOOpa UHGOPMALIUH TPUMEHUTEIBHO K ITHYHUKY
SIBISIETCST  IIPOW3BOJCTBEHHBIH  KOMIbIOTEp-KOHTpoiuiep. Kommbrorep
yIpaBiseT MpOIeccaMy MPOU3BOJCTBA M MHUKPOKIIMMAaTa, HaKaluIuBas B
aMATH HHPOPMAINIO 00 M3MEHEHNH IapaMeTPOB MUKPOKJINMATA, TaHHBIX
[0 pacxoJly KopMa U BOJbI, Pe3yJbTaTax aBTOMAaTHUECKOTO B3BEIIMBAHUS
TOTOJIOBBA. [IpH MOJKITIOYEHNH KOHTPOJUIEPOB B ITHYHHUKAX K €MHON CETH
coopa uH(MOpPMAIUU NOABIACTCS BO3MOXKHOCTh €€ LEHTPAIN30BAHHOTO
HaKOIUICHHS Ha NIEPCOHATIBHOM KOMITBIOTEPE MIIM KOMIIBIOTEpaxX MepcoHama.
Jlnst 5TOro Ha KOMIBIOTEPHI YCTAHABJIMBAIOTCS CIEIMAIN3UPOBAHHbIC JIH-
LICH3MOHHBIE MPOTPAaMMBI C LENbI0 cOOpa W CTPYKTypHPOBAHHS IIOJIyUCH-
HOIl MH(oOpMaIMU ¢ ee MOCIeAYIOIUM aHaIu30M. B 3aBucumoctu ot 1o-
CTaBIIMKA 3THX IPOTPaMM Pa3iIM4aloTcsi CriocoObl BBO/IAa HH(pOpMAaUK NpH
¢dopmupoBanun 6a3 naHHBIX. KOMMaHMM-TIOCTABIIUMKH MTPOrPaMMHO-aIIa-
paTHBIX KOMIUIEKCOB, B KOMIUIEKTAIMIO KOTOPBIX BXOJST NMPOM3BOACTBEH-
HbIE€ KOHTPOJUIEPHI AJIsl YIPaBICHUS! MUKPOKIMMATOM U HPOYMMH IIpoLec-
caMHM B ITUYHHUKAX, UMEIOT BO3MOXKHOCTb Ilepe/iaBaTh JaHHbBIE U3 ITHYHHUKA
HanpsiMyio B 0a3y JaHHBIX IIPOrPAaMMHOTO KOMILIEKCa.

Kommannu, KOTOpbIe MOCTABISIFOT TOJIBKO MPOrpaMMHOE oOecredeHue
Juisi popMupoBaHus 6a3 JAaHHBIX M CTATUCTHUUECKOH 00paboTku mH(pOpMa-
M 1o nrunedadpuke, HE UMEIOT MPSIMOTO JOCTyNa K KOHTPOJUIEpaM B
nTudHuKax. [oaTomy [uist momosHeHust 6a3bl JaHHBIX UM TpeOyeTcs Moiy-
4yeHue MHGOPMALMKM OT JIOKAIBHOH CEeTH, YCTAHOBJICHHOW MOCTAaBIIMKOM
obopynoBanwusi, B Buze Taduui popmara Excel uim B unHOM dopme.

CrieayrolyM 3TaroM pa3BUTHsI aBTOMATH3alMH MPOM3BOCTBA HA ITH-
nedabpuKe CTaIo0 MPUMEHEHHE 00JIaYHbIX TEXHOJIOTHH.

OObeMHEHNE BCEX CTPYKTYPHBIX MOJPA3JeNCHUIl NTHIEKOMIUIEKCAa B
€IMHYI0 KOMIIBIOTEPHYIO CETh ITO3BOJISAET IPUMEHATH HHHOBAIIMOHHBIE TPO-
IpaMMHO-aIIapaTHBIE CPEACTBA, CO3MAIOIINE BHPTyalbHOE O0Ja4HOE HH-
(opMaIoHHOE NMPOCTPAHCTBO C LEBI0 ONTHMU3ANN YIPABICHUS IIPOU3-
BOJICTBOM Ha BCEM MPOTSHKEHHH (OPMHUPOBAHHS CTOMMOCTHOHM EMOYKU
KOHEYHOTO IPOAYKTA.



Tema 1. IUPPOBU3ALIMS CUCTEM JUCHIHETYEPU3ALIUU
1 YIIPABJIEHUS B ITUHEBOACTBE (2 1)

Pa3BuTHEe MHTEPHET-TEXHOJOIMM M NMPUMEHEHHE WHHOBAL[MOHHOM TeX-
HUKU ]I OCHAIEHUS MOJpPa3/eIeHNH NTULEBOTYECKUX MPEANPHUITUI Ha-
IOT BO3MOXXHOCTh IPHMEHEHUSI LU(POBBIX TEXHOJOIHMH B CHCTEMax IHC-
TeTYepr3anuy 1 yupasieHus. Ha mepBom atame pa3BUTHS 3TO OBLTH TOCTa-
TOYHO MPOCTbIE CUCTEMBI AMCIETUEPU3ALUHU, KOTOPHIE MO3BOJSUIM BECTU
TOJBKO cOOp MH(OpMANUU M3 NTUYHUKOB IO TAaKUM IIapaMeTpam, Kak
CpeIHECYTOYHBIE TIPUBECHI ITOTOJIOBBS, PacX0J KOMOMKOpPMa M BOAHI (B CH-
cTeMe MOSHHUs), ITOKa3aTeId MUKPOKIINMATa (TeMIlepaTypa, BIaKHOCTh, 3a-
ra30BaHHOCTB).

Juis peanm3anuy 3THX BO3MOXKHOCTEH KOHTPOJUICPHI YIPABICHUS MUK-
POKIIMMATOM W MPOU3BOJCTBSHHBIMH IPOIECCAMH B ITUYHUKAX OOBEIUHS-
JIM B €IUHYI0 UHTEpHET-CeTh, MHPOPMAIUs U3 KOTOPOU MOCTyNajla Ha LeH-
TpaJbHBIN NEepCOHANBHBIA KOMIIBIOTEP(BI), PacTIONIOKEHHBIN B aAMUHUCTpa-
TUBHOM 3MaHWH nTHHe(hadpuku. Ha KoMmmbrOTEep YCTaHABIMBAJIOCH IPO-
rpaMMHOe OOeclieueHHe, IM03BOJIAIONIee HAKAIUIUBATh IOJy4aeMylo HH-
¢dopmanuio U oToOpaxkaTh ee B JuarpaMmax WM Tabau4yHoil ¢opme ais
MOCTICTYFOIIETO aHaJi3a BeAYIIUMHE crieruanuctaMu ntunedadpuku. C mo-
CIEIYIOUINM Pa3BUTHEM NPOrPaMMHO-ANIIAPaTHOTO OCHAIIEHUS M KauecTBa
HMHTEPHET-KOMMYHHKAINH MOSBUIACH BO3MOXKHOCTh OOpaTHOM CBS3H, T. €.
YAaJCHHOTO MPOCMOTpa MapaMeTpOB MUKPOKIHMATa U UX KOPPEKTUPOBKA.
B xome pampHeimiero pasBHTHS MHUKPOSJICKTPOHUKH H IIPOTPaMMHOTO
OCHAIIIEHUSI TI0 MEpe HAKOIUICHUS! OOJbINUX 0a3 JaHHBIX MOSBUIACH BO3-
MOJKHOCTh IIPOBOJIUTH UX aHAIH3 U (POPMUPOBATH MPOTHO3 Pa3BUTHS CHTY-
alliy C MPOAYKTUBHBIMH IMTOKAa3aTeSIMH. Y BeJTMUSHIE aCCOPTUMEHTA aIla-
paTypbl perucTpalfy Moka3aTejed CyIIECTBEHHO PaCIIMPHIIO BO3MOXKHO-
CTH JUI IPOTHO3UPOBAHUS PA3BUTHS CUTYAIIUH HA IPEIIPUATHH.

Cucmema oucnemuepuzayuu u ynpagieHus NMUYeKOMnIeKCoM KOMNA-
nuu «Big Dutchmany (I'epmanus) — BigFarmNet Manager (bur®@apmHet
Menemxkep, nanee — bBOH MeHemkep) MO3BONSET OOBSAUHUTH B OJHOM
IIporpaMMe He TOJIBbKO MPOLIECChl YIIPABICHUS MUKPOKIMMATOM, POLECCHI
MOGHUS M KOpPMOpa3ladd, HO M (YHKIMH YHOpaBICHUS XO3SHCTBOM
(puc. 1.1). KpyrmocyTouHbIii aHAIN3 MAHHBIX 110 BCEM NTHYHHKAM W WX
CpaBHEHHE C HOPMATHBHO-CIPaBOYHBIMH IapaMeTpaMu O00eCHeYnBaoT
MIPUHSATHE IPaBUIIbHBIX PEIICHUH.



Puc. 1.1. O6umii MpHHIUIT KOMMYTaIlMU COCTaBHBIX 31eMenToB bBOH Menemxep

D dexTuBHOCTD paboThl cucteMbl BOH MeHemkep HapsMyIO 3aBUCUT

OT OCHAII€CHHOCTH IITHYHHKOB npn6opaM1/1 YHpaBJICHUA MUKPOKJIIMMAaTa U

MPOM3BOICTBEHHBIMH TIpoIieccamu (puc. 1.2).
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HocrtounctBa cuctemsl BOH Menemxkep:

* BO3MOXKHOCTh YIAJCHHOTO MONy4YeHUS WH(pOpMamuu cO BCeX KOH-
TPOJUIEPOB XO34KMCTBA HEMOCPENCTBEHHO HA IEPCOHANBHBIA KOMIIBIOTED
win cMapTdoH, Ha KOTOPHIE YCTAHOBIEHO MHPOrpaMMHOE OOecHedeHHe
KOMILIIEKCA;

e ITOJy4eHNE HHGOPMAIMU B PEATLHOM BPEMEHHM O MapaMeTpax MHKPO-
KJIUMAaTa B ITHYHUKE U BO3MOXKHOCTh KOPPEKTUPOBATh X KaK Ha KOHTPOII-
Jepe B NTHUYHHUKE, TaK M YJAJIEHHO C MEPCOHANIBbHOTO KOMIBIOTEpA WU
cMmapTdona;

e MOHUTOPHHI' IO NITHYHUKAM CYTOYHBIX W HEJIENIbHBIX Ipa)KOB H3Me-
HEHUS IapaMeTpoOB KOPMIICHHS POIUTENIBCKOTO cTaia Opoiepos;

e [I0JICYET MHKYOAIIMOHHOTO SIH1a;

e yIpaBJICHUE MPOTrpaMMaMi KOPMIICHHSI OpOMIepHOH NTHIIB;

e YIPaBJICHUE MUKPOKIMMATOM B 3aJi€ ITHYHUKA;

* TIOJTyYEHHE BUICON300paKeHNS U3 NITHIHNKA OT BeO-Kamep;

e MIOJTy4€HHE JAHHBIX [0 aBTOMATUYECKOMY B3BEIIMBAHUIO IITULBI;

e yIIpaBJICHUE BOJOCHAOKCHUEM, OCBEIIEHHEM, paboTOH TEemIoo0MeH-
HUKa Mozenu «Earny 2y,

e yIIpaBJIeHUE NOJa4Yell KOpMa U3 OYHKEPOB;

¢ KOHTPOJIb pabOTBI CUCTEMBI YIIPABICHHS aBAPUHHON CUTHATM3ALIUEH.

MopnynbHas koHCTpyKuus cuctembl bOH MeHnemxep no3BoJsieT Henpe-
PBIBHO PaCUIMPATH U HOMOJHATH CHEKTP o0sacTell ee MPUMEHEHHUS.

TeM He MeHee IOJHOCTBIO MCKIIOUUTH YeJIOBeueckuil (akTop Npu pa-
00Te cHCTeMBI TI0Ka He MPEJCTaBIIAETCs BO3SMOXKHBIM, TaK KaK HEOOXOMMO
B IaMATh KOHTPOJUICPOB NTHYHMKA BPYUHYIO 3aHOCHTH ITOKa3aTeNH (KOJH-
YECTBO CYTOYHOTO WJIM HA4aJIbHOIO MOTOJIOBbS B NITHYHUKE, NABIIErO U BbI-
OpaKkoOBaHHOTO TIOTOJIOBBS; BaKIWHALIMK IUIAHOBBIE M BHEIIAHOBBIE; NPH
CMEHe Kpocca — CMEHa HOPMATHBHBIX MOKa3aTele).

IHpoepammno-annapamuvii  komnaexc AMAKC ot xommaHum «Big
Dutchmany npezicTaBisier co6oii CHCTEMy YIPaBICHHS W JUCIETICPU3ALAN
i ntunedadpuk SHYHOTO HampaBieHUS (MOXKET HCTONIB30BAaThCA M UIS
OpoiiNepHBIX MTUIEXO03SHCTB). CeTeBble TEXHOJOTHH MO3BOJISIOT OCYIIECTB-
JISITH yHpaBJICHWE NITHYHUKAMHU PA3IHIHBIX THUIIOB U Pa3MepOB C HAIOIBHOM,
KJIETOYHOH I KOMOMHUPOBAHHON CHCTEMaMHM CO/ICPKAHUS ITOTOJIOBBSL.

MopaynbHas KOMILIEKTAallMs KOMILIEKCA MO3BOJIIET aJalTUPOBaTh €ro K
koHkpeTHOH cutyaruu. AMAKC cniocobeH BH3yaJIM3UpOBaTh IMOTOKH HH-
(dopmanuu B rpaduueckue n300pakeHHs: Hapsy ¢ BOCHPOU3BEACHHEM Te-
KyIIero u300pa)xeHus: HEMOCPEACTBEHHO M3 KaXJ0ro nrudyHuka. Cucrema
OIIOBELIEHUsI O cpabaThIBaHMM aBAPUHHOW CHIHAIM3ALMK OTIIPABISAET MHO-
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JIy4eHHbIE CHUTHaJIbl Ha KOMIIBIOTEPH! YIPABICHUS U MOOWIIBHBIE CpEICTBA
CBSI3U IIEPCOHANA.

Bosmoxnoct cucteMsl AMAKC mo3BOJISIOT yIPaBIATE MAKPOKIINMA-
TOM B iTHyHKKe (Tabu. 1.1).

Ta6nuuma 1.1. Bo3amoxknocrn cucrembl AMAKC nipn ynpasieHnu
TEXHOJIOTHYECKHM IPOLECCOM CO3AAHMSI U MOAAEPHKAHUS MHKPOK/IHMATA

Onrumuzanyst padbovnx 4acoB BEHTHIISINH.
VYpasieHue rpymnmnaMi BEeHTHISTOPOB,
BKJIIOYEHO/BBIKIIIOUCHO.

YnpapneHue rpynnamMmyu BEHTHIATOPOB OeCCTyIeH-
4aTOro PeryJnpoOBaHUs.

VipaBneHue KiaraHaMi Ha KOHBKE KPBIIIH.
VYrpasiieHre NPUTOYHBIMHA KJIallaHAMH B

CTEHax.

VYpasiieHNe NPUTOYHBIMU BEHTHIIITOPAMH

1 CEepBONPUBOIAMH IJISI KAMHHOB.

VrpaBneHre TOHHEIbHBIMU PUTOYHBIMH
3JIEMEHTaMH.

VipaBrieHHe OTOMHTENbHBIMY TPYIIIAMU

(o 6 rpymm).

VYpasneHne QUPKYJISIIHOHHBIMI BEHTHIITOPAaMH B
[ITHYHHKE.

VYipasieHne TEII00OMEHHHKOM MOJIEIH
«Earny».

VrpaBneHue oXnaxJeHHEeM-PacbUICHHEM
monenu «FoggingCooler.

VrpaBneHue OX1axIeHHEeM-HCIapeHHeM
Mozenu «RainMaken».

TepmocTat Juist 0cOOBIX (yHKIIHIL.

VHaukanus ctatyca aBapuitHOTO OTKPBITUS IPH-
TOYHBIX JIECMEHTOB

TexHonoruueckui
Bo3moxHOCTH Jarauku
nporecc

Coznanue u BeHTHIAIMS Ha OCHOBE OTPHLATEIEHOTO Paspesxenus B

HOJIepXKaHUe JlaBJIeHKs: OOKOBasi, TOHHEJbHAS, CMEIIAHHOTO NTUYHHKE;

MHUKPOKJIIMATa TOHHEJILHOT'O THIIA. BJIQYKHOCTH
BeHTuII1Ms Ha OCHOBE PABHOTO JIaBJICHHUSI. BHYTpH 3aJ1a;
EcTecTBeHHAst BEHTHIIALNSL. BJIQYKHOCTH
PerynupoBaHue COTTaCHO MPUHIIHITY CHApy KM ITHYHHKA,;
«WindChill» [uis TYHHETEHOTO pexuma. TeMIIEPaTyphbl

Hapy»KHOTO BO3/1y-
xa;

TeMIIepaTypbl
BO3IyXa B KOpITyce
(mo 12

JIaTYUKOB);
YIJIEKHUCIIOTO

raza (CO,)

JUISL yTIPaBIICHUS
MHHHUMAJTBHBIM
YPOBHEM BEHTHIISI-
LMK

ammuaka (NHs);
CKOPOCTH JIBHKE-
HUS BO3/yXa;
YPOBHSI OCBEIIIEH-
HOCTH;
HATpPAaBICHUS 1
CKOPOCTH BETpa
(KIUMaTHYeCKas
CTaHIWMA)

DJeMEeHTBl CHUCTEMbI YIPaBJICHHS MHUKPOKJIMMATOM HarjsiiHO OTOOpa-
XKaIOTCs Ha DKpaHe MoHuTOopa (puc. 1.3).



Puc. 1.3. Otobpaxenue 3JIeMEHTOB CHCTEMBI MUKpOKInMaTa B cucteme AMAKC

AMAKC Bezer yuer pacxona KOMOMKOpMa, OCYIIECTBISAET YIpaBJICHAE
CHCTEeMOM KOPMJICHHSI, B TOM YHCJIE BBOAOM 100ABOK, HAIIPUMED KaIbLIUs.

Bosmoxnoctn xommiekca AMAKC obecrieunBaroT KOHTPOJIb CHCTEMBI
BOJIOCHA0KEHUS IS TOSHUS TTOTOIOBbBS (Ta0u. 1.2).

OyHKuMOHAIBHOCTE MporpamMmuoro obecrneueHns AMAKC nosBousier
OCYIIIECTBIIATE aBTOMATHYECKOE yNpPaBIICHHE CUCTEMaMH OCBEIIEHUs, MO~
CYLIKH TIOMETa, B3BEIIMBAHUS MOTOJIOBbS NTHUIIBI, BECTH MOHHTOPHHI IO-
TpebIeHNsT 3NMEKTPUIECKOH SHEPruH Kak Ul BCETO NTHYHMKA, TaK U IO
rpynmnaM motpebuTenel (MUKpPOKINMAT, KOPMJICHHE, OCBEIIEHHUE H JIp.).
MeHemxep NPOU3BOJCTBA MOXKET IOJHOCTBIO PACIIIAHUPOBATH PEXKUM THS
TIOTOJIOBBSI, BBOJISI BPEMsI KOPMJICHUSI, TOTIOJIHUTEIbHOE BPEMsl IPOToHa Iie-
1 (71 TOOY>KIEHUsI TIOTOJIOBBS K TOTPEOJICHHIO KOpMa), a TaKXkKe YIpas-
JSIsL pexXKuMaMy pabOThl CHCTEMBI OCBELICHHs 1O COOTBETCTBYIOIEH IpO-
rpamme.



Ta6anuma 1.2. Bosamo:xkuoctu cucrembl AMAKC
NPHU YIPaBJIEeHHH TEXHOJIOrMYeCKUM MPOLECCOM BOIOCHAGKEHU I

Texnonorndeckui
Bo3moxHoCTH JlaTunku
mporiecce
Bonocna0xeHne KoHnTpois 3a pacxooM BOJbI B KaXKI0H JTMHHUY 110e-| [laBleHus, TeM-
HUS (0TOOpaskeHHe MOTpeOIeHUs BOABL, J1/9); nepaTypsl

YCTaHOBKAa MPOTrpaMM aBTOMAaTHYECKOH HPOMBIBKH
(cTapT 1o BpeMeHH, 110 TEeMIIEPaType BOABL, PYyIHOH
pexUM);

CO3/IaHKE TPYIIIT CUETYUKOB IS BOIBL;

CHTHAJI TPEBOTH NPH W30BITOYHOM HJIM HEI0CTATOY-
HOM NOTPEONICHUH BOABI MO CPABHEHHUIO C IIPEbl-
JYIIHM JTHEM;

KOHTPOJIb TaBJICHYS HA JIMHUSX MOCHHS

B cimydae skcTpeManbHOrO YBENWYECHUS pacxoja BOJBI B OT/IENbHOM -
HUHM HMEETCSl BO3MOXKHOCTh ee OTKIo4deHHsA. CocTossHHe TpyOOIpOBOIOB
MoJIa4l BOJBI OTOOpaXkaeTcsi Ha JMCIUIEe KOMIBIOTEpa B pPealbHOM Mac-
mTabe BpeMeHH.

Cosmenienue komiuiekca AMAKC ¢ mporpaMMHO-anmapaTHBIM KOM-
IUIEKCOM YIpaBJICHUS TpaHcmopTepamu I cOopa siina Digital EggFlow
ITO3BOJISICT ONTHMH3UPOBATE MMOTOKH STHIIA M3 MTHYHUKOB MPH IIEHTPAIH30-
BaHHOM sifllecOope Ha CKJIaJ W paBHOMEPHO 3arpyKaTh SUIECOPTUPOBAIIE-
HbIE W YHAaKOBOYHBIC MAIIMHEL. PaBHOMEPHOCTh IOTOKA IOCTHTAETCS
yIpaBJIeHHEeM TPUBOJIaMH TPAHCTIOPTEPOB I cOopa siila ¢ IOMOIIBI0 Ya-
CTOTHBIX PETYJIATOPOB U AATYMKAMHU JABJICHHS, MOKAa3BIBAIOIIMMHU CTETICHBb
3arpy3Ky KaxJaoro U3 OTpe3KoB TpaHcnopTepa. [loacueT sum U3 NTHYHUKOB
BEJIETCS C MOMOIIBI0 NMPOrpaMMHO-anmapaTHoro komiuiekca EggCam, xo-
TOPBIH MOJyYaeT CUTHAJIBI OT JaTYMKOB ydeTa, yCTaHABIMBAEMBIX Ha TPO-
JIOJIBHBIE U TIONIEPEYHbIEe TPAHCTIOPTEPHI I cOopa stifia.

Bo3moxnoctn komiuiekca AMAKC no3BoJisifOT UCIOJIB30BATh €ro NpH
AIBTEPHATHBHBIX crioco0ax cojepkaHusi NTHIBI. C ero MoMOIIBI0 MOXHO
VIPABIATh BBITPY3KOH siilla M3 THE3[, MOJIOKEHHEM OTKHIHOW pEIIeTKH,
OCYIIECTBJIATh MOHUTOPUHT J1a30B.

JononnurenbHbie Bo3MoxHocTH koMiuiekca AMAKC: nonydyenue Bu-
JICOM300paXEHUH M3 NTHYHHKA C MTOMOIIbI0 BeO-KaMmep, CUIHAJIOB OT II0-
YKapHON CUTHAJM3AIINH, OT pesie KOHTPOIIS HAINIHS (a3 B SJEKTPOCETH.

Cucrema AMAKC ocyImiecTBIsSeT dKCIOPT MOMYyUYEHHBIX JaHHBIX B pe-
anpHOM MacmTabe Bpemenu ¢popmara CSV B Excel.
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Jlucnemuepcxuti konmponvs nmuunuxos om OO0 «Muxposny OCHOBaH
Ha OecrpoBOAHOI cucTeMe KOHTPOJISI U cOopa MaHHBIX (anee — CHCTEMa),
obecrieunBamIIe yIaIeHHBIH KOHTPOJIb MapaMeTpOB JKU3HEOOECIeUeHNUs
TTHIBI.

Cocrout u3 6moka cobopa maaapx 5C/1-0430.07 (c HabopoM IaTINKOB,
CYETYUKOB M PAJHOMOJIEMA), YCTAHOBICHHOTO B KaX/bIi NTHYHUK, U IICH-
TPaJbHOTO ABTOMATH3MPOBAHHOTO pabodero mecra mucrerdepa. KoHTpo-
JMPYeT padoOTy KOMIBIOTEPA, KIMMAT-KOHTPOJISI U 00OPYIOBaHUS B LIEJIOM
Ha ypOBHE YNPAaBJSIONIMX CUTHAJIOB M HANpPSDKEHHS Ha MCIOJIHUTEIBHBIX
anemeHTax. Pabouee Mecto aucrerdepa o0OpPYyAOBaHO KOMIBIOTEPOM, pa-
JTIMOMOJIEMOM, 3BYKOBBIMU KOJIOHKaMH (IJIsl TOJIOCOBOT'O OIOBEILEHHUS JTUC-
neruepa), GSM-moneMoM (st pacchUIKd SMS-yBeTOMIIEHUH TeKYpPHBIM
CHeUanicTaM NpPH BO3HHKHOBEHHH aBAPHUHON CHUTYallMH) U MPUHTEPOM
(mist pactieyaTKy CBOJOK, Tpa)UKOB U OTYETOB). Ha KOMITBIOTEp IO pagmo-
KaHaly MoCTynaeT nHPpOpMaIus O COCTOSHUHA MUKPOKIUMATA U KOHTPOJIH-
pyeMoro o0OpyIOoBaHHS, KOTOpas coxpaHsercs B 0a3e MaHHBIX u oOpaba-
TBIBAETCSl C TOMOIIBIO CIEIHATU3UPOBAHHOTO MPOrPAMMHOT0 KOMILIEKCA
CONTROL-2012 (puc. 1.4), KOHTPONHUPYIOMIETO ACBATh (PYHKIIMOHAIEHBIX
cextopos (tabi. 1.3).

Pagnomonem ‘
Mapuspymmzarop
(Kofenioa yovpodcao ||

Kopnyc Ne1 Kopnye Ne3,

T T
[| ©ycranosneHHsIM
BCA

LS
Kopnyc Ne2 *

Kopnyc Ne2 *

- 1 = Pagvoxaran GSM

pannonanan GSM A = ! Pagwosopem ||+ A?E f -
|
|

. J Koopamuatop
» n 1 =
| Aucnetiopckan

/|
Mnowanxa Ne1 sl 20O [ \. Mnowaaxa Ne2 | |
______ i4-oid) i e, ACEIS ] — T AL e s seindn g B
5 éSP.T-v;oACM] /
5 d@ga“ ‘ e Paawosmoaem ‘ LexypHsia :ncmp;r[
a ?"’?\ Mapuwpyrusarop | Omnpnaska CMC

MpuHyun ycTpoicTea BecnpoBOaHON cUCTEMBE
KOHTPONA NTUYHUKOB

| ] & |7}
a2 o e 4 Mepeaava wHpopMayUn € HECKONBKUX
L— ANCNETHepCKnX B ronoBHofn ohnuc meToaom
- cuHxponusaywn B
| Cepeep 7=’ lNoransbHan cets m

>
» === =

Puc. 1.4. Cxema pabots! qucnerdepckoro kommiekca OO0 «Mukpodm»
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Ta6nunma 1.3. KonTpoasHble mapaMeTpsbl (PyHKIHOHATBHBIX CEKTOPOB

DyHKIMOHAIBHBIN
CEKTOp

Kontponbusie
napaMeTpsl

MHKpOKHI/IMaT nThu4d-
HHUKa

Temmeparypa (OTKIOHEHHE 3a/aeTcsi ¢ KOMIIBIOTEpA) — O UYETHIPEX
TOYEK KOHTPOJIS;

BJIQKHOCTh (OTKJIOHEHHE 3a[aeTCsl C KOMIIbIOTEPA) — JI0 YETBIPEX TO-
94eK KOHTPOJIS;

paspexeHne BO3IyXa;

aBapUITHBII BHIXO OJIOKA YIPABICHUS] MUKPOKIMMATOM;

aBapUIHBII BBIXOJ TEPMOCTATA

BCHTl/IJlﬂLll/lﬂ B IITUY-
HHKC

IlonoxeHne cepBOIPHBOIOB;
HOJIOXKEHUE IPUTOYHBIX KIIAAHOB;
BKJIIOUCHHE BBITSDKHBIX KAMHHOB,
BKJIIOUCHHE TOHHEJILHBIX BEHTUISTOPOB;
BKJIIOUEHHE TOHHEIIbHBIX (POPTOUEK;
BKJIIOYCHHE OOKOBBIX BEHTHIIATOPOB

Cucrema OTOIICHUS

BkuttoueHne/BBIKIIIOYECHHE TEILIOTCHEPATOPOB;
ABapUMHBIN BBIXO/1 KaXK/I0TO TEIUIOI€HEPATOPa;
JIaBJICHHE Ta3a B TpyOONpoBosie

OnextpocHabxkenne |KonTtpons Hamnuus das;
ITHYHHUKA Pacxoj| BIEKTPOIHEPI UK
Cucrema ocBemenys |Hammane ocBemmenus (ecTb/HeT);
B ITUYHUKE YPOBEHb OCBEILLIEHHOCTH

Cucrema KOpMIICHUS
W TIOCHHUS

Pacxon Boibl (3a1aeTcst CyTO4Hast HOpMa pacxo/a);
CocTosiHHe KypHHBIX THE3]] (OTKPBITHI/3aKPHITHI);
MOJIOXKEHUE METYITMHBIX KOPMYIIEK (BBEPXY/BHHU3Y);
BKJIIOUCHHE TPUBOIOB KOPMOpPa3aaun (Kypbl/IeTyXu);
BKJIFOUEHHE IITHEKOB 3arpy3KH KOpMa;

JIABJICHHE BOJIbI B TpyOOIpoBOIC

PaGora npuBomOB B
KJICTOYHBIX Oarapesix

COop sm1 (OTAENBHO 10 Kaxoit 6aTapee);
BKJIFOYEHHE IIPHBOIOB TIOMETOY TAJICHYIS

PaGora BomoHanop-|Bkirouenue Hacoca;
HBIX OamreH MHUHUMAJIBHBIH YPOBEHb BOJIBI;
MaKCHMAJIHBII YPOBEHB BOJIBI
Oxpana OTkphbITHE ABEpel (3a7aHKe M0 BPEMEHU YCTaHABIMBACTCS C KOMIIBIO-

Tepa);
00XO0J1 TEPPUTOPHH JIIKYPHBIM MIEPCOHATIOM

Bce mokasareny W3 NTHYHUKOB OTOOPAXKAOTCS HA MOHHUTOPE KOMIIBIO-
Tepa, HaXOSIIErocs y JUCHeTdepa.

Cneuunanu3upoBanHbelii  nporpammubiii  kommuiekc CONTROL-2012
(cBumeTensCcTBO O TocydapcTBeHHOW permctpannu Ne 2009611422) obec-
NIeYynBaeT 0TOOpAKEHHUE, XpaHEHHE M BBIBOJ Ha IedyaTh HHGOpMaIUH O Co-
CTOSTHMM 000pYZI0BaHUs, MOJIYYEHHONW B pe3ysbTaTe OInpoca KOHTPOJUICPOB
B NTHYHHUKAX 110 paIMOMOJIEMY C MHTEPBAJIOM B OHY MUHYTY. IlosryueHHas
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nHpopmanus coxpaHsercs B 0a3e JaHHBIX M PE3EPBUPYETCS] HAa KECTKOM
IHCKe KoMmIbloTepa. Mcmomp3oBanne 0asbl JAaHHBIX MO3BOJACT IMOTydYaTh
HeoOXoauMyo MH(opMAaIio 3a 000H mepruon paboThl CUCTEMBI, a MOJ-
nepxka mpotokonoB TCP/IP m NETBeu mpenmocraBisier moctyn k 0Oase
JaHHBIX OCPEICTBOM JIOKAIBEHOM CETH WM UHTEPHETA.

Asmomamuzupogannas — cucmema  OMUEMHOCU — OM  KOMAAHUU
000 «Muxkposny — iporpamma «TexHOJOT» NpegHa3HAYeHA UL ydeTa U
aHanu3a MHOOPMALMH O JBIDKSHUH NTHIBI U SIUII, PAcXoja KOPMOB, BOJBI U
ap. ITo3Bonsier ctpouTh rpaduku, AMarpaMmbl, OTYETHI, TPOBOIUTH CPaB-
HHUTENBHBII aHANTN3 Pa3IHYHBIX MoKa3aTenei (Tadn. 1.4).

Ta6nuna l4. ®dyakuun nporpammsl «Texnoaon

OyHKUUSA TokazaTenu [pumeuanue
1 2 3

Onpenenenue Howmep xopmyca; Bo3moxHa  BBI-

CTPYKTYpPBI IIpeJi-| BMECTUMOCTh KOpITyca (YHCIIo OaTapeil B Kopiyce); Oopka TaHHBIX B

TPUSATHS HOMep Oartapeu, THII, YUCIIO SPYCOB; 3aBUCHMOCTH OT
MaKCHMaJbHas BMECTUMOCTb OaTapey, TOIL., Lenel aHa3a
HOpMa 0Cca/IKu OaTape, roJ.

BBoa, penakrupo-|ExenHeBHbINH pacxoja KOpMa, KT Bo3moxxHa  BBI-

BaHME U XpaHEHUE |(HaKTHYECKUH pacXoj KOpMa 3a MECHL, KT 0opKa JTaHHbBIX B

©KCAHEBHBIX [IaH-|KOPMOBBIC CAMHHIIBI 32 MECSL], KOPM. €11.; 3aBUCUMOCTH OT

HBIX TI0 Ka)XIOMY |€XKeIHEBHOE BpeMsl KOPMIICHHS; Lesnel aHa3a

KopIycy €)XeJHEeBHAsI CTOMMOCTh KOpMa, pyo.;

eKeJHEeBHAsI Macca OIHOH TOJIOBBI KypHHOTO U IIETy-
IIMHOTO ITOTOJIOBbS;

YHCIICHHOCTb OCEMEHEHHOU NTHUIIBL, TOIL.;

Macca OJIHOTO SIiIa, T

TeMIepaTypa B Kopryce (TpH 3alKcH 3a cyTKH), °C

BBOZ[, PEeaaKTUpO- Pacxoz[ BOJFI, JI; Bo3MmoxkHa  BBI-
BaHHE U XpaHCHHE | BaJIOBOE KOJINYECTBO m‘/’rua, IT.; 60pKa JIJAHHBIX B
CKCIHECBHBIX JIaH-|KOJHUYCCTBO IINIEMECHHOT'O S{ﬁua, IT.; 3aBUCUMOCTH OT
HBIX TIIO Ka)KZ[Oﬁ KOJIMYECTBO Hﬁ].[a, HACCYKH, MIT.; Heﬂeﬁ aHalinsa

Oarapee Kopryca |KOJMYECTBO siilia, OUTOE, IIT.;

KOJIMYECTBO TPSI3HOTO siiflia, IMIT.;

MajeK, TOIL., KT}

y0oii (pupes), Tod., Kr;

MpOJaXa IIIEMEHHON MTHIIBL, TOJL.;

MPOJaKa NTHIBI 32 HATMYIHBIA pacyeT, Toll.;

MPOJIaXa NTHULBI 32 OE3HAIMYHBIH pacyerT, roil.;
KOJIMYECTBO IITHIIBI, OTIPABICHHOW Ha J1abOpaTOpHBIC
HCCIIE0BAHNS, TOIL., KT}

[po/iaXka ITHIIEI B CYET 3apabOTHOM IUIaThI, TOI., KT
KOJIMYECTBO ITUIBI, OTHAAHHONH Ha O6JIATOTBOPHUTEIb-
HOCTB, TOJL., KT
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IMIpononxenue Tabmn 1.4

1

3

BBog, penaxktupo-
BaHHUE H XpPaHEHUE
JTAHHBIX O TTOCaj-
Kax M IIepeHocax
(lepeBoJioB) NTHU-
LB C PyYHBIM/
aBTOMAaTHYECKUM
pacnpezeneHueM
1o GatapesiM Kop-
myca

Jlata mocaixu/epeHoca;

OTKy/1a TTHia (U3 UHKy0aTopa, U3 IPyroro Kopmyca, OT
BHEIITHETO TIOCTABIINKA);

HOMEp KOPpITyca I/ie IPOU3BOIUTCS: TOCAIKA/TIEPEHOC;
KOJMYECTBO MTHIIBL, [OIL.;

001as Macca NTHIBL, KT

BO3DACT IITHLIBL, JIH.;

Ha3BaHHE MAPTUH

Bo3MmoxxHa BBI-
0opka JaHHBIX B
3aBUCHMOCTH OT
menel aHammsa

Bgog, penaxtupo-
BaHME U XpaHEHUE
JIAaHHBIX O ca4e
MITHIIBI HA MSICO-
KOMOMHAT

Jlata mocaaku/nepeHoca;
HOMEp KOpIIyca,
KOJIMYECTBO ITHIIbI, TOJI.;
00I11ast Macca MTHIIBI, KT
BO3PACT MTHLpI, [TH.

Bo3moxkHa  BBI-
0opKa JaHHbBIX B
3aBUCHMOCTH OT
1esel aHaau3a

®dopmupoBaHue
oTYeTa O JABIKE-
HHU ITUIEI 38
1000 TIepruo

Howmep xopmyca;

MIOT0JIOBbE HA HAYaJIo MEPUOJa;

BO3pACT NTHLBI, IH.;

NepEeBOJ NTULIBI U3 IPYTOi IPYIIIBI;
MIPUPOCT;

OTBEC;

Tajex;

yOoii;

MpoJlaka IMIEMEHHOM NTHUIIbI;

MpoJla’ka MTHLIBI 38 HAJIMYHBIN pacyer;
IPOJaka NTULBI 32 OE3HATMYHBIA pacuerT;
OTIPABJICHO ITHI[BI Ha JJA0OPaTOPHBIE HCCIIETOBAHNS;
IpoJaka NTULBL B CUET 3apabOTHOMH IIaTH;
OTHaHO Ha 0JIArOTBOPUTENIBHOCTS;
MepeBOJI ITHIB B IPYTYIO TPYIILY;
JlaBajbuecKast IpoIyKIus;

UTOTO Pacxo/i 3a Mepuo;

MIOT0JIOBbE Ha KOHEI] EPHO/Ia;

BaJIOBOE KOJMYECTBO NI, IIT.;
KOJIMYECTBO sIiflla, Haceyka + OuToe, IIT.;
cpexHee HOroNOBbE, TOIL.;

cpenHss SHIEHOCKOCTb, HIT.;
CpeHeCyTOUHBIH NpuBeC, T;

YHUCIIO KOPMOTHEH;

MIPOLIEHT KJIAJIKH;

MIPOLIEHT 0051;

MPOLIEHT COXPAaHHOCTH;

MPOLICHT BHIOPAKOBKH

Bo3moxxHa  BBI-
0opKka JaHHBIX B
3aBUCHMOCTH OT
nesel aHaiauza.

Otuer  Qopmu-
pyeTcst  OTaeNnb-
HO I KasKHaoM
KaTeropuu MTH-
upl. IIpenocras-
JIeHa ~ BO3MOX-
HOCTh  (hopMH-
poBathb oT4eT
OTZAENBHO TI0 KY-
paMm © TeTyxam
WA 001U
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IMIpononxenue Tabmn 1.4

1

3

dopmupoBaHue
OTYeTa O pacxone
KOpMa 3a KaxIblil
MecsIl

Howmep xopmyca;

(haxTHUECKHI PacX0Ox KOpMa, KT

(haxTHUECKHI pacXol KOpMa, KOpM. e1l.;

KOPMO/IHY;

MOJIY4€HO MPOILYKLHUH (KOJIMYECTBO UL WM IIPUPOCT);
pacxoll Ha OIUH KOPMO/ICHb;

pacxoll Ha eAMHUILY IPOTYKIIUH

Bo3mokHa  BBI-
0opka JaHHBIX B
3aBUCHMOCTH OT
nejei aHammsa.
OnuH otuer It
BCEX KaTeropuit
NTHIBI C  BO3-
MOKHOCTBIO BBI-
6opa kareropuu

dopmupoBaHue
KapTOUYKH JII000T0
KopIryca 3a J000it
HIepHOL

Jlara;

MOT0JIOBBE HA HAYaJIO IEPUO/IA;

MaJIeK;

y6oii (pupes);

MPOaka MIeMEHHO! MTHLIBL;

MPOJa)ka ITULIBI 38 HATMYHBII PACcUeT;

MpoJiaXka NTHLBI 38 O€3HAIMYHBIN pacyeT;
OTIPABJICHO NTHIBI HA TA0OPATOPHBIE HCCICIOBAHUSL;
MpoJIaXka MTHIBI B CUET 3apabOTHOI TIaThI;

OTJaHO Ha OJIATOTBOPHUTEIILHOCTB;

MEPEBOJL IITUIIBI U3 IPYTOil TPYIIIIBL,

MEPEBOJI IITUIIBI B IPYTYIO TPYIIILY;

JlaBabuecKast POy KIS,

BaIOBOE KOJHMYECTBO siflia; (MPEIOCTaBICHA BO3MOXK-
HOCTb CKpPBIBaTh CTPOKH (KOpITyca) CBOJKH);
KOJIMYECTBO siflla, HaceuKa + OUTOE;

IIPUPOCT, OTBEC

Bo3moxxHa  BBI-
0opKka JaHHBIX B
3aBUCHMOCTH OT
nejel aHammsa.
Kaprouka pas-
JiefieHa Ha  TpHU
rpynmsl:  Kypbl,
METYXH, LIUIS-
Ta.
ABTOMaTHYECKH
CKPBIBAIOTCS Iy~
CThIE  CTOJIOLBI
(moxasarenmu)
KapTOYKH

dopmupoBaHue
€XKEJHEBHOW Kap-
TOUKH y4eTa JBH-
JKCHUS TITUIIBI

Howmep xopmyca;

MIOTOJIOBBE HA HAYaJIo MEepUo/Ia;

TajIexk;

yboit (mpupes);

MpoJia’ka MIEMEHHOM NTHUIIbI;

MPOJIa’Ka MTHIBI 38 HATMYHBINA pacyer;
MpoJlaXka NTHIBI 38 OE3HATMYHBIN pacyeT;
OTIIPABJICHO MTHIIBI HA TA00OPAaTOPHBIE UCCIICAOBAHMS
MpOoJIaka MTHIBI B CUET 3apabOTHOM MIIaThI;
OTZaHO Ha OJIATOTBOPUTEIILHOCTB;

NePEeBOJL MTHULIBI U3 IPYTOi TPYNIIB;
NePEeBOJL NTHUIIbI B IPYTYIO TPYTIIY;
JlaBaJibuecKas IpoJyKIus;

BaJIOBOE KOJIMYECTBO SHIIa, IIT.;
KOJIMYECTBO siila, Hace4yka + OUTOe, IIT.

Bosmoxxna  BBI-
0opka TaHHBIX B
3aBHCHMOCTH OT
nejel aHammsa.
Kaprouka ¢op-
MHpYeTCS ~ OT-
JEeTHbHO ULt
KaKIol KaTero-
pUM NTHIBL AB-
TOMaTHYECKH
CKPBIBAFOTCS 1Ty~
CTBIE  CTOJIOIBI
(mokasaren)
KapTOYKH
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IMIpononxenue Tabmn 1.4

1 2 3
dopmupoanue | [lopsikoBblii HOMED; Bo3moxxHa  BbI-
€)KeTHEBHOMI HOMep KopIyca, Oopka JaHHBIX B
CBOAKM IO BCEM|BO3pAcT NTHIIEL, JIH.; 3aBHCHMOCTH OT
KOpIIycaM  IIpeJi-|IOT0JOBEE Ky, FOIL; nenel aHamm3a.

TNIpUATUA

[IOTOJIOBBE IIETYXOB, TOIL.;

BaJIOBOE KOJIMYECTBO SIifIla, IIT.;
IUTIOC/MHHYC (B CPaBHEHHH CO BUEPAILIHUM JHEM), IIT.;
HPOLIEHT KIIAIKH;

KOJIMYECTBO SIMI| HACCUKH, IIT.;
MIPOLICHT HACEUKH;

KOJIMYECTBO SIHLI, OHTOE;

MPOLICHT, OUTOE;

KOJIMYECTBO TPS3HOTO s, MIT.;
MIPOLIEHT I'PSA3HOTO SUIIA;
KOJIMYECTBO IJIEMEHHOT'O S, IIT.;
MPOLIEHT IIEMEHHOTO SH1a;

Hajex, TOoIL.;

y0o0it, roi.;

o0umii pacxo]] KopMa Ha KOpILyC, KT
pacxoj KOpMa Ha OJJHY T'OJIOBY, T
CTOUMOCTh KOpMa, pyo0.;

BpeMsi KOPMJICHHST;

o0muiA pacxo/] BOJbI Ha KOPIYC, JI;
pacxoj] BOZIbI Ha OJIHY FOJIOBY, MJI;
n3Mepenune temrmepatypsi (8 8:00, 12:00, 16:00);
ce0ecTONMOCTh OTHOTO SHIIa, pyo.

OpnHa CBOJIKA
UL BCeX KaTe-
ropuit TTHIBI
(upiiara,  pe-
MOHTHBIH  MO-
JIOTHSK, B3pOC-
JIO€ TIOTOJIOBBE).
IIpenocraBnena
BO3MOYKHOCTb
CKpBIBaTh CTPO-
KK (xopryca)
CBOJKH

IMoctpoenne rpa-
¢ukoB  siteHOC-
KOCTH,  pacxoja
BOJBI M KOpMa 3a
nmo00# mepuos

I'padukn nponsBo/cTRA sHTIA:

BaJIOBOII cOOp sTiIIa, IIT.;

MPOLICHT KIIAIKH;

KOJIMYECTBO TIEMEHHOI'O SIIIa, IIT.;

TIPOLICHT TUIEMEHHOTO SIHIIA;

KOJIMIECTBO HACCUKH, OMTOTO U TPSA3HOTO sTifia
(110 OTIETBHOCTH, B CyMMe, IPOIIEHT OT Baja);
I'padmkm pacxoma BosI:

o0Imii pacxo BOJIBI, JI;

pacxoJi BOABI Ha OJJHY TOJIOBY, MJI

I'paduku pacxona kopma:

00mmmit pacxo] Kopma, Kr;

pacxoji KopMa Ha OJHY TOJIOBY, T

I'padukn  crpo-
ATCS  OTHENBHO
o Kaxmaoil Oa-
Tapee, KOpIycy
UITH B IIEJIOM TI0
BCEM KOPITyCcaM.
Ipenocrasnena
BO3MOKHOCTB
CPaBHUTEIBHOTO
rpaduyeckoro
aHanu3a Oartapeit
U KOPIyCOB IO
OJTHOMY TIOKa3a-
TEJTI0. IIpeno-
CTaBlIeHA  BO3-
MOJKHOCTb  BBI-
BOJUTH Tpaduku
Ha T1evaTh
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OkoHnuaunue Tabu 1.4

1 3
Iocrpoenue nua- [penocraBnena
rpamMM SHLEHOC- BO3MOKHOCTh
KOCTH THITa CPaBHHUTEIILHOTO
«[TaytiHa» o rpagpu4ecKoro

KOpITycaM Ipea-
HOpUATHS

aHalM3a KopIly-
COB, BBOJA JHa-

rpaMMbl Ha me-
4yaTb

JIto6pie OoT4eTH (CBOAKH, KapTOYKH) BBIBOAATCS HA MPHHTEP M COXpa-
ustotes B popmare Excel. I'padmdeckas Buzyannzaius MO3BOJSET MIPOBO-
AT aHAJIH3:

o STIMIIEHOCKOCTH 32 JIF000i Meprol CyMMapHO 10 MPEANPUATHIO, JTF000-
My KOpIrycy, OaTapee, IIOmanKke;

e IBI)KEHUS TIOTOJIOBBS 32 JIF0OO0H MeproJi CyMMapHO MO MPEINPHUITHIO,
M00OMY KOpIyCy, OaTtapee, MIoa/IKe;

e MaCChI ITHUIIBI 32 JIFOOOH MEePHO]] CyMMAapHO 10 NPEANPHUATHIO, TI000MY
Kopmycy, barapee, IIOLIAJIKE;

e TEMIIEpaTypPhI M BIAKHOCTHU 3a JI000H Mepuo 1o KOpIycy WiIH JaTyu-
Ky;

e pacxoza KopMa 3a J00H Mepro CYMMapHO MO TPEANPHUSATHIO, JIFO-
O6oMy KOpITyCY;

e pacxojia BOZBI 32 JHO00H Mepro]] CyMMapHO II0 MPEIIpPUATHIO, JTF000-
My KopIrycy, OaTapee;

e OCBEIIIEHHOCTH 32 JIF0OOW TIEPHOJI U TIO0 JIF0OOMY KOPITYCY, JIK;

* Pa3pEXEHHOCTH BO3/LyXa 3a 00O MepHo U 110 JIF0O0My KopItycy, I1a;

e IByX HE3aBUCHMBIX OCEH OpAMHAT JUIS CPaBHEHUS ABYX Pa3IMIHBIX
IIOKa3aTese.

Bo3moxHBI 3a1aHne M1000r0 Maciitadba, anmpoKCUMAIvs 3HAYCHHH Ha
rpaduke (MaTeMaTHUECKOE CTIAKUBAHUE), BBIBOJ UX HA DKPaH.

JucneTdepuzanus Ha COBPEMEHHBIX NTUie(adprkax — BaXKHBIHM mIar B
HHAYCTPUH ATOH oTpaciu. Bo3MOXXHOCTH IpeiaraéMbIX CUCTEM AUCIET-
YepHu3ali OTEUYECTBEHHOTO U 3apyOe’KHOTO MPOM3BOJICTBA CXOXKH: IO3BO-
JSIFOT KOHTPOJIMPOBATh MPOLECCHl XM3HE0OECHeYeHNs], OTCIIE)KNUBATh BHE-
LITaTHBIC aBapUiHBIC CUTYaIlUH, a Takke (OpMHPOBATH OTYETHOCTH O Te-
KyILIEM COCTOSIHUH ITPOM3BO/ICTBA B BHJIE TaOIUI] U rpadMKOB.

BHenpenne cucteM AnuCHeTYEpU3ANH CIIOCOOCTBYET ONTHMM3ALUH pa-
O0TBI PEeANPUATHI, COKPATHB MPOU3BOJICTBCHHBIC M3IACPKKH U YIyYIIHB
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MIPOYKTUBHBIE TOKa3aTeNH, YMEHBIINB YHUCIO PAOOTHUKOB M MOJIYYUB JO-
MIOJTHUTEIbHYIO 9KOHOMHIO, TEM CaMbIM BBIICPIKaB XKECTKYI0 KOHKYPEHIIHIO
Ha PBIHKE MPOIYKIHUH.
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Tema 2. MUO®POBU3ALUS TEXHOJIOI'MYECKHUX
IMPOHECCOB ITPU KOPMJIEHUH IITUILBI (2 1)

2.1. InppoBuzanus Npou3BoAcTBa KOMONKOPMOB

HudpoBuzamst NmpoU3BOACTBA KOMOMKOPMOB pa3BUBACTCA IO IBYM
HaTIpaBJICHUSIM:

e yIpaBJIeHHE 000pyIOBaHHEM Ha KOMOMKOPMOBBIX 3aBOJIAX;

e COBEPIICHCTBOBAHUE IMIPOTPAMMHOTO O0OECTICUeHHS IJIsl CO3TaHUS OII-
TUMAITLHBIX PEIENTYP MPUMEHUTEIBHO K OTICIBHO B3sATOH nruiiedadpuke.

Cucmema ynpagienus npou3eo0CmeomM KOMOUKOPMOE Komnanuu «Hn-
CAT» (Poccus) mpenaHa3HaueHa /Jisi aBTOMAaTHU3allUM YMPABICHHUS BCEM
TEXHOJIOTUYECKHM 000pyI0BaHHEM KOMOMKOPMOBOIO 3aBOja WJIM IeXa U
oOecrieunBaer:

e YIIPaBJCHUE TEXHOJIOTHYECKUM 000pYJOBaHHEM KOMOMKOPMOBOTO 3a-
BOJIa, CKJIaJIa XPaHEHUs ITyTeM HOJadl UCXOJHBIX KOMIOHEHTOB M BHIIAYU
TOTOBOH MPOAYKIIMU KOMOHMKOPMOBOTO IIPOU3BOJICTBA;

e ABTOMATHUYECKYIO a/IalITAIIAIO0 CUCTEMBI K TTapaMeTpaM OJHO- U MHOTO-
KOMIIOHEHTHBIX BECOB ([I03aTOPOB) C MOTPEITHOCTHIO JTO3UPOBAHUS HUCXOI-
HbBIX KomItoHeHToB +0,1 %);

« BBOJI OO1IIel /1715l BCETO 3aBOJIa 3asBKU Ha MPUIOTOBJIEHHE KOMOMKOpMa
[0 33/IaHHOMY pELENTy W MepecdeT COCTaBa M MacChl KOMIOHEHTOB JIJIs
Ka)JI0T0 J103aTOpa;

e HE3aBUCUMBI MyCK U pabOTy IO3MPYIOIIUX MOACHUCTEM C Pa3HBIMH
peLienTamMmu Ipou3BOJICTBa KOMOUKOPMOB;

e 3arpy3Ky CMecUTeNIel KOPMOBOW CMECHIO MJIM MCXOIHBIMH KOMIIOHEH-
TaMHU T10 3aJaHHOMY PELENTy U MepeMeIInBaHIe CMECH BO BPEMEHH;

e YIpaBJICHUE MPOLIECCAMHU IPOOIICHHS U SKCTPYIUPOBAHUS 3epHA ITyTEM
peTyIUpOBaHMS IOJAYH 3ePHA WU IPYTUX KOMIOHCHTOB B 3aBUCHMOCTH OT
Harpy3KH Ha 3JICKTPOIIPHBO;

e KOHTPOJIb pa0OTHI U IUATHOCTUKY HEUCIIPABHOCTEH TEXHOJIOTHYECKOTO
000pynoBaHusI 3aB0J1a KOMOMKOPMOB, JIOKJIM3aIHI0 HEHCIIPABHOCTEI!;

e BKJIFOUCHHE HEOOXOIUMBIX TEXHOJOTHUECKUX MapIIPyTOB POHU3BOJ-
cTBa KOMOWMKOPMOB ISl CO3[aHHs TPAHCIIOPTHBIX MyTEH IMOJAYd MMOTOKa
HCXOIHBIX KOMIIOHECHTOB Ha NEPEpa0dOTKy M BBIAAYY T'OTOBBIX KOMOHMKOP-
MOBBIX CMeCel B OyHKepBI XpaHESHHS WK OyYHKEPHI BbIIAYH;

e AHAJIN3 MOTOKOB HCXOTHBIX KOMIIOHECHTOB IMPOHM3BOJACTBA KOMOHMKOP-
MOB U PEryJIHPOBAaHUE WX TOJAa4YH, YTO MCKIIOYACT MMEPEerpy3Ky TPaHCIOPT-
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HBIX ITyTEH, XOJIOCTOH Mpoder oOopynoBaHHs, 00ecCIeUMBAET HEIPEPHIB-
HOCTH OTOKa KOMIIOHEHTOB;

* ABTOMATHUYECKYI0 HACTPOIKY CHCTEMbI YNPaBICHHUS NPH W3MEHEHUH I1a-
PaMETPOB TEXHOJIOTMUYECKOTO arperara BCJIEICTBHE €T0 PEMOHTA HIIH 3aMEHBI;

* aBTOMATHU3UPOBAHHBIA y4YEeT MPUTOTOBIECHHBIX KOMOMKOPMOBBIX CMe-
cel (1o pemenTaM, Ha3BaHUIO, JATe) M PACXOJ UCXOIHBIX KOMIIOHEHTOB C
BBIIaUell YCTAaHOBICHHBIX (DOpM B OyXTanTepHro U OTAEN cOBITa;

e BEICHUE IIPOTOKOJIOB JCKUCTBUN IEPCOHANA, aBAPUMHBIX CUTyalUd U
COOBITHIA,

e y4eT MOTO-4aCOB 10 KaXKAOMY TEXHOIOTHYECKOMY arperarty;

 KOHTPOJIb ABAPUIHBIX CUTYallUH, cpabaThIBaHHs OJIOKMPOBOK H 3aIlIUTHI;

e 3aIIUTY HEPA3TPYKEHHOTO MM HEUCIIPABHOTO CMECHUTENS OT BBITPY3KH
13 BECOB;

* OIIEPaTUBHOE OTOOpaKEHNE NH(OPMALIMN O POM3BOICTBE KOMOMKOPMOB
1 TIPOTEKAIOLIMX TpOoLieccax, OCHOBHBIX MapaMeTpax paboTel Hanbosee 3Hep-
TOEMKOTO 000pYAOBaHHUS HA SKPaHE MOHUTOPOB ONIEPATOPCKUX CTaHIIUH.

IIpn HEOOXOIMMOCTH K aBTOMAaTH3MPOBAHHON CHCTEME YNPaBICHUS
TexHonoruaeckumu mporeccamu (ACY TII) mpousBoacTBa KOMOHMKOPMOB
MOTYT OBITh TIOJKJIIOYEHBI CHCTEMa B3BEIMBAaHHS aBTOMOOWIBHBIX W Ke-
JIE3HOJIOPOKHBIX BECOB M CUCTEMa TEPMOMETPUH.

B xommiexT o6opyaoBaHUS AT aBTOMAaTH3allMd KOMOMKOPMOBOTO 3a-
Bosa BxonaT: oneparopckue craHuud ACY TII (oducHble WM MpOMBIII-
JICHHbIE KOMIIBIOTEPHI), YCTAHOBIEHHBIE Ha pabo4YMX MecTax OIepaTopoB
TIPEATIPUSATHS; CEpPBEP; TEXHOJIOTHYECKHE KOHTPOJUIEPHI, BKIIOYAIOIINE B
cebs 6a30BEI OIOK, conmepxamuii IBM-coBMeCTUMBIN MPOLIECCOPHBIA MO-
JyJb, CETEBYIO TUIATY JJIs BXoJa B MIHTEpHET, MOIYJI ONTOM30JIMPOBAHHO-
TO BBOJA-BbIBOJIa IM(POBBIX W aAHAIOTOBBIX CHIHAJIOB, YCTAaHOBJICHHBIX
HETOCPECTBEHHO B IieXax; IIKadbl WIK MAaHEIH C SKTPOOOOpYyIOBaHUEM,
3aIIMTHOW amnnapaTypoil W KIEeMMHHKaMH; OECKOHTaKTHBIE JATYUKH I1OJIO-
KEHHS U IBMKEHUS HCIOTHUTEIBHBIX MEXaHU3MOB; JaTYUKH KPUTUIECKOTO
BEPXHETO M HIDKHETO YPOBHEH CHJIOCOB XpaHEHMS W HAIJO03aTOPHBIX OyH-
KEpOB, MOAIOpa TEXHOJIOTHYECKOT0 000pyAOBaHHS; TEH30METPHUECKUE Ka-
HaJTbl I3MEPEHNS MACCHI; JATYUKH TOKOBOIM HArpy3KH TEXHOJOTHMYECKHX ar-
peraroB; KabebHas CETh.

ACY TII 3aBoja 1o IpOU3BOACTBY KOMOMKOPMOB MOXKET OBITH HHTETPHPO-
BaHa B JIOKAIbHYIO BBIYMCIIUTEIBHYIO CEThb NPEIIPUATHS WIN OObEINHEHUS.
HocTyn kK mHpOPMAIINK CUCTEMBI OCYILIECTBIISIETCS Yepe3 ceTh MHTepHeT.

Jlnst 3armycka BHITIOJHEHHS 3asBKU Ha ITPOM3BOCTBO KOMOMKOPMOB OTle-
paropy 0CTaTOYHO BBECTH TpeOyeMBIH pelent u o0beM rOTOBOH CMECH.
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KoHTponb IOIyCTUMOCTH MapaMeTpoB 3asBKH, HAINYUS HEOOXOIUMBIX IO
penenTy KOMIIOHEHTOB, pa3J/IelICHHE Ha OTBECHI OINPEAEIAIOTCS aBTOMATH-
gyecku. [ co3maHus U 3aIycka HEOOXOIUMBIX TPaHCIIOPTHBIX MyTeH ore-
partopy cienyeT yka3aTh HOMEp Hy KHOTO MapIipyTa.

[Ipu oOHapyXeHHH aBapHIHBIX CHUTyaIlid Ha OJHOM W3 TEXHOJIOTHYE-
CKMX MapIIpyTOB BBHIIIOJIHEHNE TEKYIIEH 3asBKM Ha MIPUTOTOBICHHE KOPMO-
BOW CMECH HJIHM NOa4a MCXOAHBIX KOMIIOHEHTOB IS AaHHOHM MOACHUCTEMBI
IpeKparaercsi, 000pyA0BaHNE TEXHOIOTHYECKOTO MapIIPyTa BBIKIFOYAETCS
[0 33JJaHHOMY aJITOPUTMY, ONEPaTOPY-TEXHOJIOTY Ha SKPaH MOHUTOPA BbI-
Jaercs cooOuieHne o0 aBapMiiHOM cuTyauuu (IyOaupyeMoe TroJOCOBBIM
COOOIICHNEM U3 AMHAMHKa KOMIIBIOTEpAa) C yKa3aHHEM NPHYUHBI, TTOBJIEK-
1ie 0OCTaHOBKY TEXHOJOTMYeckoi Ienodku. CHIDKEHHE MOTPEIIHOCTH J0-
3MpOBaHUs O0OecHeynBaeTCsA MyTeM NPUMEHEHHs] aBTOMaTHYECKOH ajamnTa-
IIMH K 33/IepXKKaM CpaOaThIBaHUS 3aTBOPOB M CKOPOCTSIM HCTECUCHUS Mate-
pHAJIOB, IPUMEHEHHUSI METOAO0B 00paOOTKHM TEH30CHI'HAIOB B YCIOBHSX BO3-
netictBus BuOpanuii. CokpalieHne BpeMEHHU BBIITOJIHEHHS 3asBKH JOCTUTA-
eTcsl 3a CYeT MaKCHMaJIbHOTO PACapaIeTMBAHUs U COBMEILCHUS TEXHOJIO-
THYECKUX omepanuid. JlocTyn nmepcoHana K pecypcaM CHCTEMBI C IIOMOIIBIO
naHesei ynpasieHus, n300paKeHHbIX Ha DKpaHaX MOHUTOPOB, KJIAaBHATYPbI
U MaHUMYJSTOPA TUMA «MBIIIB» O0ecreunBaeT CBsA3b ¢ onepatopom. [lane-
JIU YIPaBICHHUA OTOOPaKalOT COCTOSIHHE AJIEMEHTOB CHCTEMBI U BCEX TeX-
HOJIOTHYECKUX IPOIIECCOB, a TaKXKe MO3BOJIAIOT OTKPHIBaTh OKHA BBOJA 3a-
SIBOK M PENEeNTOB, MHEMOCXEMBI, COBMEICHHbIE C IaHEIIMU YIpPaBICHUS
OTIETbHBIMH TEXHOJIOTMYECKUMH TIPOLECCAMH, JKypHAIbl C HOPMaTHBHO-
CIPaBOYHON W y4eTHOH MH(OpMaNue, »KypHaJlbl ¢ HACTPOCUHBIMH Tapa-
METpaMHu CHCTEMBI YIIPABICHHS, JOMOIHUTEIbHBIE HHANKATOPHI COCTOSHUS
HanOoJee BaXKHBIX JJIEMEHTOB CHCTEMBI YITPABIICHHS.

BHenpenne aBTOMaTn3MpOBAHHOM CHCTEMBI YNPaBICHUS KOMOWKOPMO-
BBIM 33BOJIOM IO3BOJISIET JJOCTUTHYTh MaKCUMaJIbHOH MTPOU3BOANTEIHHOCTH
MpeanpusaTHi, TpeOyeMoro KadecTBa NPHUIOTOBICHHUS CMeCeH, 3KOHOMHUHU
MarepuanoB 0e3 3aMEHBI CYLIECTBYIOIETO TEXHOJIOTHUECKOro 000pyHoBa-
Husl. OCHOBHON SKOHOMHYECKHH 3((EeKT OT NPUMEHEHUS CHCTEMBI IMOJy-
YalOT 3@ CUET COKPAIIEHUs pacXoa KOMIIOHEHTOB B PE3YJIbTAaTe IOBBIIIE-
HUS TOYHOCTH JO3WPOBaHMA B 30HE OTpHIATENbHBIX momyckoB CHull,
YMEHBIICHUSI BPEMEHH XOJIOCTOH pPaboThl 000pYy/OBaHMS, COKpaleHUS
YHCIEHHOCTH MepCOHAA.

Buenpenne pazpaboranHoit crienpanucramu OO0 HII® «Ceseke» cu-
CTEMBI aBTOMaTHYECKOT'O YIIpaBJIeHHs KOMOMKOPMOBBIMHU 3aBOJIaMH Ha OC-
HOBE OECIIPOBOJIHOM CETH IO3BOJIAET CBOEBPEMEHHO BBIBIATH M HCKIIIO-
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4yaTh MPUYHUHBI, CBSI3aHHBIE C JOMBICIAMU U MHTYUTUBHBIM OMpeIeICHUEM
BUHOBHHKA aBapHH{ WIH NMPUYUHEI HapymIeHHus rnporecca. OTHUM U3 3TArloB
KOHTPOJIS 32 BCEM TEXHOJIOTUYIECKAM LHUKJIOM SBJSETCS TIIOOanNbHAs WH-
(dopmaTH3anus 1exa Ha OCHOBE OECIIPOBOJHBIX U CETEBHIX TEXHOJOTHIH, KO-
TOpas MO3BOJSET MHYOPMUPOBATH CITY>KOBI U YIPABICHICCKUIA TIEPCOHAI O
XO0JIe TpoIecca, MPUMEHATh JIOKAJbHBIC HCIIONHUTEIbHBIE MEXaHU3MBI,
OCHAIIICHHBIE BCTPOCHHBIMH JaTIUKAMH TTOJIOKEHUS, IIEPEMEIICHHUs, COCTO-
SIHUSI, Beca, MOTPeOIIIeMOH MOIIHOCTH.

bnaropaps mosy4eHHBIM JaHHBIM MOKHO ONIEPAaTHBHO OOHApYKHTh, 3a-
PErUCTPUPOBATH U COOOIIUTH ONEPATOPy, CIyk0aM cHaOXeHHs, 300TEXHH-
KaM, TE€XHOJIOTaM O BCEX BBIABICHHBIX HapyIIEHUSIX U OTKIOHEHMAX. Bce
COO0OIIEHHsT HATIPABIISIOTCS CTPOTO MPOQHILHBIM CIIyK0aM.

Cneyuanucmamu OO0 «ACY Texnonoeuueckux npoyeccosy (e. To-
MeHb) pa3paboTaHa aBTOMAaTH3UpOBaHHas cucTteMa ynpasieHus (ACY) mu-
HUECH TpaHyITHUPOBAHUS C WCIIONB30BAaHHEM O00OpYIOBaHUS KOMITAHUU
«OBEH» (Mockga).

ACY BkitodaeT B ce0s JaTYUKH, UCTIOJTHUTEIFHBIE MEXaHU3MBI, IIKa(
aBTOMAaTHKH. B oTimume oT panee paborasmiero mkaga, KOTOPHIA pacrio-
JIO)KEH B HENOCPEACTBEHHON OJM30CTH OT pabOoTaloIero Mpecc-rpaHyJis-
TOpa B MallIMHHOM 3aJie, HOBBIH 1IKad) yCTAaHOBIICH B AucreTdepckon. J{is-
ya00CcTBa paboTHI omepaTopa B MAIIMHHOM 3aJieé HaXOJWUTCS MyJbT yIpaB-
JICHHS, C MOMOIIBI0 KOTOPOTO OIEpaTop MMEET BO3MOXKHOCTH BBIIOIHSATH
IIyCK M aBapUHHBIN OCTAaHOB MPECC-TPAHYJIATOPA, a TAKKE KOHTPOJIHPOBATH
TeKyIllee 3HAYCHUE TOKa TIIaBHBIX IPUBOJIOB U TEMITEPATyPy MPOIYKTa.

Illkad aBTOMATHKH BKJIIOYACT B ce0s MPOrpaMMHPYEMBIH JOTHCTHYE-
ckuit xoHTpoimiep OBEH I1JIK 154, Monaynp OHCKpEeTHOTO BBOJA/BBIBOIA
OBEH M/IBB, cencophyto nasenb 7", 4aCTOTHBIH IPUBOI.

Cuctema ympaBiieHUsI paboTaeT B ABYX peXHMaX — PYYHOM W aBTOMa-
THYECKOM. 3aIycCK Ipecca OCYIIECTBISIETCS TOIBKO B pydHOM pekume. Lle-
U yTIPaBJICHHUS B 9TOM PEXUME OTKIIOUEHB! OT KOHTPOJIEPa, 3a UCKII0Ue-
HUEM YTIpaBJIEHUs COPOCHOW 3aCIOHKOW M aBapHHHOTO OCTaHOBA Ipecca.
ITo TpebGoBanmio 3aka3urMka Ha ciydail cOOsl MM BBIXOJA M3 CTPOSI KOH-
TpoJiepa WIM MOAYNS 00ecreunBaeTCsS IOJTHOUEHHBI PEXUM pPyYHOTO
YIpaBJIEHHUS POLIECCOM IPAHYTUPOBAHNS.

[Tocne BrIXO#a npecca Ha paboYMid PeXXHUM OIepaTop MEPEeBOANUT YIPaB-
JICHHE Ha KOHTposulep. B aBToMaTnyeckoMm pekuMe TEXHOJIOTMYecKue Ma-
paMeTpsl (TOK TJIaBHBIX NPUBOAOB W TEMIIEpaTypa MPOAYKTa) MOJJICPKHU-
BAalOTCSl B COOTBETCTBHU C INPEEIbHBIMU 3HAUCHUSAMH, 0OecrieunBaeTcs 3a-
LIUTA IJIaBHBIX JABUraTesel oT neperpysku. [eiictBus onepaTopa B aBToMa-
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TUYECKOM PEXHME CBOJATCS K HAOMIOACHUIO 3a paboToil mpecca. Bmermia-
TENBCTBO B MPOIIECC YIPABICHHS IPOUCXOANUT TOJIBKO B CITydae HEIITaTHON
CUTYyaIliH, THPOPMALIHIO 0 KOTOPOH OIepaTop MOTydaeT U3 aBapHHHBIX CO-
oOmeHni, 0ToOpa’kaeMbIX Ha MTaHEIH.

B pesympTaTre aBTOMATH3aIWMN CHHU3WINCH TPYIOBBIE, HKCILTyaTaIlMOH-
HBIE 3aTparTHl (3a CUeT MpeayNpeKICHNS H3HOCA PEMHEH OCHOBHBIX IIPHBO-
JIOB TIPH WX MPOCKAIB3BIBAHUN) W YIYUIIIINCH YCIOBHS TPy/a OIeparopa,
MOBBICHJIACHh TIPOW3BOJUTENILHOCTE Oyarojapsi yMEHBIICHUIO aBapUHHBIX
IIPOCTOEB Npecc-TPaHyIATOpa, KayeCTBO BHIITYCKAaeMOI0 MPOIYKTa — 33 CUET
TOYHOH BBIJIEPIKKU HEOOXOJMMOM TeMIepaTypbl IrpaHyINPOBAHUSL.

Ilpoepamma «Kopm Onmuma Oxcnepmy xomnanuu «KopmoPecypc»
npeHa3Ha4YeHa Ul ONTUMM3ALUH PELeNTOB KOPMIICHHS JKUBOTHBIX BCEX
BHIOB ¥ TOJOBO3pacTHEIX Tpymm. Cocrout w3 Tpex Mmoxmynei: «KomOu-
Kopm», «IIpemukcy, «Pammon», KOTOpBEIE MOTYT paboTaTh Kak BMECTE, TaK
U HE3aBHCHMO IpyT OT Jpyra. B NTHIEBOACTBE MPUMEHSIOTCS MOIYIH
«Kombukopm» u «IIpemukcy» (tabm. 2.1).

Iporpammustii Moaynp «KoMOHKOpM» TMO3BOJSET M3 HWMEIOIIETOCS B
HAJIMYHUA CHIPbS COCTABHUTH PEIENIT KOpMa, MUTaTelIbHasl IIEHHOCTh KOTOPO-
ro, ¢ OJIHOW CTOPOHBI, MOJHOCTBIO COOTBETCTBYET MPEAbSBIIEMBIM TpeOo-
BaHMsIM, C JPYrod — MUHUMH3HMpYeTCs ero neHa. Kak mokaspiBaeT mpakTH-
YECKHUil OMbIT, NPUMEHEHUE MPOrpaMM ONTUMH3AIMK TO3BOJSIET CHU3UTH
CTOMMOCTH KOopMa Ha 5—7 %.

[To cpaBHenuto ¢ aHanornyHeiMu nporpammamu «Kopm Onrtuma Dkc-
IepT» BKIIOYAET B ceOs caMylo MOJHYI0, TOYHYIO M aKTyaJlbHYIO 0a3y JdaH-
HBIX TIUTATEIIFHOCTH KOPMOBEIX CPENICTB I HOPMATHBOB KOPMJICHHUS; TTO3BO-
JISIET KOPPEKTUPOBATh OOMEHHYIO SHEPrHio Mo (HaKTHYECKUM MOKa3aTelsiM
MMUTATEIHFHOCTH KOPMOB (TIPOTEHH, XHp, KIIETUaTKa, Kpaxmall, caxap, 30Ja
U IIp.), aMUHOKHUCIIOTHBIH COCTaB ChIPbsl — MO (HAaKTHYECKOMY COJICPIKaHUIO
CBIPOTO MIPOTEHHA, HOPMHUPOBATH IOCTYITHBIE aMHHOKHCIOTEI B KOMOHUKOP-
Max JJIsl NTHLBI C UCTIONb30BaHUEM MOJEJeH HIeaIbHOTO MPOTEHHA, MOJIe-
JTUPOBATh ACUCTBUS (DEPMEHTHBIX MpPENapaToB B OPTaHU3ME JKHUBOTHBIX U
000CHOBBIBATh IKOHOMHYECKYIO I€TIECO00Pa3HOCTh UX IIPUMEHEHHS, OITH-
MH3HPOBATh CyTOYHOE MOTpeOIeHe KOPMOB JUIsl Kyp-HECYIIEK, pacCUUTaTh
SKOHOMHUYECKHE [10Ka3aTeNu SMYHOTO MNTHUIEBOACTBA (CTOMMOCTBH KOp-
MOJIHS, ce0EeCTOMMOCTh SIHIIa), MOIyYaTh PELENThl B )KECTKO 3aJJaHHOM Iie-
HOBOM JHiana3zoHe (TIPH 3TOM COXpaHsAeTcs X cOallaHCHPOBAHHOCTH Ha 00-
Jlee HU3KOM YpPOBHE IHUTATEIBHOCTH), COXPAHATh IAaHHBIE O (haKTHUECKOH
MUTATEeJIBHOCTH BCEX KOMIIOHEHTOB pPEleNTa B apXHBE, YTO JaeT BO3MOX-
HOCTh €r0 aHajii3a B JII00OI MOMEHT BPEMEHH, 337aBaTh TOYHOCTh OKpPYT-

23



JICHUs] HHAUBHAYAJIBHO 110 KaKAOMY HHI'PEIUCHTY B COCTaBE pELENTa, Iila-
HUPOBATh 00BbEMBI BEIPAOOTKN KOPMOB U (JOPMHUPOBATH 3asBKU Ha CHIPbHE.

Ta6numa 2.1. OcHOBHBIE BO3MOKHOCTH MOAYJI€ei
nporpammsbl «Kopm Ontuma Jxcnepr»

TOB KOMOMKOPMOB U
0EJIKOBO-BUTAMUHHO-
MHHEPAIbHBIX KOHIICH-
TPATOB JIs BCEX BHAOB
u MOJI0BO3PACTHBIX
TPYIIIT )KUBOTHBIX

IIporpammHbIit OCHOBHBIE
Haznauenue
MO1YJIb dyHKIUH
«Komburopm» |Ontumuszanust — peuer-| OnTumu3anus peuentoB kombukopmoB 1 BBMK;

BBIJICJICHUE a/IPECHOT0 KOHIIEHTPATa U3 COCTaBa pe-
LieNTa;

aHAJIM3 HECOBMECTHBIX PEIICHUH, MOMCK JIMMUTH-
PYIOIIMX IOKa3aTesen;

OLICHKA KOHKYPEHTHBIX [MAla30HOB LEHBI IS Chl-
pbs;

(dopmupoBaHHe 3aABKH HAa CBIPbE HA MHPOH3BOI-
CTBEHHYIO IPOTPaMMY;

CTAaTUCTUYECKUI aHanu3 CTaOMJIBHOCTH KayecTBa
KOMOHMKOPMOB

PacyeT THIIOBBIX PELENITOB MPEMUKCOB C YUETOM aK-
THBHOCTH HCXOAHBIX KOMIIOHCHTOB M MPUMEHEHHUS
Pa3IMYHOrO BUAA HAMIOTHHUTENEH;

pacdeT peLenToB aApPECHBIX MPEMUKCOB C YYETOM
BBOJa B HUX HEKOTOPBIX KOMIIOHEHTOB M3 PaCcCUH-
TAHHOTO peLeNnTa WIH pandoHa (CHHTETHYECKHE
AMHUHOKHCIIOTBI, ()EPMEHTHBIE MpernapaTbl, MHHEe-
paJibHOE ChIpbe, 100aBKN);

pacyeT perenToB MPEeMHKCOB Ha 6a3e BATAMHUHHBIX U
MHUHEpPAIBHBIX OpPEH/IOB;

(opMHpOBaHHE TEXHOIOTHIECKOH KapThI

«IIpemuxc»  |Pacuer peuentoB mpe-
MHUKCOB JUIsl BCEX BHJIOB
CEJILCKOXO3SMCTBEHHBIX

JKUBOTHBIX M IITHIBI

[lporpamMmma oOCHOBaHa Ha IIPOMBIIUICEHHOH TEXHOJOTUH «KJIUEHT-
cepBep», YTO OOecIreuyrBaeT BO3MOXKHOCTh YHOOHOH paboThl B cCeTH He-
CKOJIbKHX TIOJIb30BAaTENICH, a TaK)Ke COXPaHEHHs OYeHb OOJBIINX 00BHEMOB
naHHBIX. [IperycMoTpeHbl MHTErpanms ¢ OyXTralTepCKUMH MpOrpaMMaMu
(1C Hpeanpustue, IN'anaktuka u 1p.), a Takke ACY TII xkoMOGHKOPMOBOTO
MIPOM3BOJICTBA, (POPMHUPOBAHNE KAaUCCTBEHHBIX Y/IOCTOBEPEHHH Ha MPOIYK-
LU0 COTJIACHO TpeOOBaHMSIM HOPMATHBHBIX JIOKYMEHTOB, COXpPaHEHHE Iie-
yatHbIX (opM B opmare Word, Excel, PDF nns nepenadu mo syiekTpoH-
HOM noure.

2.2. lludpoBuzanust pazgayu KOPMOB B NITHYHHKE

[udpoBoe ymnpamieHne CUCTEMOW KOPMJICHHS TMO3BOJIAET B aBTOMATH-
YECKOM PEKMME BapbUPOBAThH MOPLUU KOPMA B 3aBUCUMOCTH OT MOT0JIOBBS
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B ITHYHUKE, MEHSTh PELENTYPY, OCYIIECTBIATh BBOJ KOPMOBBIX JOOABOK B
panmoH, BECTH Y4eT NOTPeOICHHUS KopMa.

OOwee ympaBieHHE CHCTEMOH KOPMOpPa3[adyd BeNEeTCS ¢ IHMOMOLIBIO
YCTQHOBJICHHOTO B Ka)KAOM NTHYHHKE NPOM3BOACTBECHHOI'O KOMIIBIOTEPA,
KOTOPBIM B COOTBETCTBUHU C 33aJaHHON MPOrpaMMOMN YIIPABIISIET KOPMOBBIMU
BECaMH ¥ ITHEKaMHU KOPMOPa3Aadr U OCYUIECTBIISCT PETHCTPALMIO KOINYe-
cTBa BBRIHaHHOTO KopMma (puc. 2.1). [Ipu mogximroueHnH KOMIBIOTEpa K 00-
el KOMITBIOTEPHOW ceTH Ha nTunedaldpuke Bce AaHHBIE B PEAIbHOM Mac-
mrabe BpeMEHH NepeJaroTCs B IEHTPAIbHBIN JUCHIETIEPCKUI TyHKT.

Kopm/eoaa [=&

Cmeck kopma |

Mporpamma |~

\ ¥ '—]- YnpasnexHue
4
KOpMneHus o |

ocBeuleHuem

CmewmBaHue kopMa —
A0 NATU KOMNOHEeHTOB

| OO

CyTouHble Tanmeps!

CyeTumnkn any

& & &S S
e ST S ST ST
'z 4 | | 1
T % Boaomepb!
7

* i R
- ght o a3aNUUHbIE CUCTEMBI

= KopMneHus

BasewwnsaHne DyHkepa

BigFarmNet Manager

Puc. 2.1. [IpuHuunuanbHas cxemMa yrnpaBieHus CHCTEMOH KOPMOPa3IauH B IITHIHUKE

KommnbroTep ocymiecTBiseT KOpMIIEHHE MO CIEAYIOMUM IPOrpaMMam:

e YIIpaBJICHUE 110 BPEMEHU;

e YIIPaBJICHUE 110 BpEMEHU U KOJIUYECTBY;

e YIIPaBJICHUE 110 BpEMEHU U KOJIUYECTBY C PACIPELCICHUECM.

Curzaznsl 0 3aBepIllEeHUH U Haydaje BbIIa4d KOpMa MOCTYNAOT OT AaT4H-
KOB (puc. 2.2). YipaBieHne CHCTEMOM TTOCHHS B ITUYHUKE OCYIIECTBISCT-
Cs C IOMOILBIO IPOU3BOACTBEHHOIO KOMIIBIOTEPA U IIO3BOJIAET KOHTPOJIM-
poBaTh HaTM4YWE BOJBI M JABJICHHE B TPYOOIPOBOIaX NTHYHHKA, TEMIIEpa-
Typy BOZbI, IEPUOAUUYECKU BKIIFOYATh CUCTEMY aBTOMAaTUYECKON TPOMBIBKH
JIUHAN TTOCHUS U BECTH y4eT HOTPeOIeHHs BOABI. [l 3TOr0 IMHUK MTOCHUS
OCHAILAIOTCA CEHCOPAMM HAJIIMYUS BOJBI, JaTYMKAMHU TEMIIEPATYPBL U 3JIEK-
TPOMAarHUTHBIMHU KJanaHamu. [IpW MoJIKIIOYEeHHHM KOMIbIoTepa K oOmiei
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KOMITBIOTEPHOM ceTH Ha nrunedadprke Bce TaHHBIE B PEIbHOM MaciuTabe
BPEMEHH NEPEAAIOTCS B IIEHTPAIBHBIN AUCTIIETIEPCKHUI yHKT.

s
s k> — ‘

o e = =

Puc. 2.2. Cxema ympaBiisieMoii KOpMOpa3aavu B IHHHHA KOPMIICHUS:
1 — mHekn OyHKEpOB (10 5 THIIOB KOPMOB); 2 — BECHI JUIS KOPMa; 3 — NaTIHK IIOTPeOHOCTH
B KOpMe; 4 — TIONepedHbIi MHEeK; 5 — pe3epByap MOIEPeYHOro MHeKa; 6 — JaTIuK
MIOIIEPEYHOr0 IIHEKa B pe3epByape; 7 — JaTIHK YPOBHS B KOHTPOJIBHOMH KOPMYIIKe

CIIMCOK PEKOMEH/TYEMOW JINTEPATYPbI
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2.EnumaxoBa, E. D. HTeHCHBHOE KOPMIIEHHE CENTbCKOXO3SHCTBEHHBIX ITHIL: YueO.
mocobue / E. O. Ennmaxosa, H. B. Camokumr, B. T. A6unos. — AI'PYC; CtaBpomosbCkuii roc.
arpap. yH-T, CraBponoins, 2017. — 76 c.

3.Epéwmencko, C. B. HoBeifmmue GecripoBoIHBIE TEXHOJIOIHH Ha CITy»kKOe KOPMOIIPOH3-
Bozctea / C. B. Epémenko, B. A. 3ynun, A. B. ®enopos [DnekTponuslii pecypc]. — Pexum

JIOCTyHa: http://www.seveks.ru/Noveihie_texnologii_v_kormoproizvodstve_s_kartinkami.
htm. — lara mocryna: 17.08.2022.
4. Kopm Onruma Dxcnepr [DnektpoHHsiii pecypc]. — Pexum pocryma: https:/

kombikorm.ru/programs/korm-optima-expert. — lata noctyma: 05.08.2022.

5. TexHosoruu U 00OpyIOBaHKE JUIs NITHIEBOACTBA: ciipaBoynuk / B. T. Cxiwsip [u mp.]. —
M.: ®I'BHY «Pocurdopmarporex», 2014. — 188 c.

6. «Yrto ckaxer «KOPM OIITUMA»...» [OnektponHbIi pecypc]. — Pexum mocryma:
https://kombikorm.ru/download/kombikorma_12_2015.pdf. — Jlata noctyma: 05.08.2022.

7.® p o no B, A. H. IIpousBoacTBo msica Opoitnepos: mpakT. pykoBonactso / A. H. ®po-
1oB. — M.: Arpocnpom, 2010. — 128 c.

8. Lindpossie pemiennst 1ist nruieBoacta: anamut. 0630p / T. H. Kyssmuna [u gp.]. — M.:
OI'BHY «Pocundpopmarporex», 2022. — 156 c.
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Tema 3. HUOPOBU3ALUSA TEXHOJTOI' MYECKHUX
IMPOHECCOB ITPU UHKYBAILIUU SIULL (2 1)

D¢ dhexkTHBHOCT, MHKYOAIMH B NMPOMBIIUICHHOM NTHIEBOJCTBE HEBO3-
MOXHa 0€3 aBTOMAaTH3HPOBAHHOTO KOHTPOJS 3HAaUYCHHWH OCHOBHBIX IIapa-
METPOB TIPOIECCa: TEMIIEPATYpPbl, BIAKHOCTH, BO3IyXOOOMEHA, YacCTOTEI
MOBOpOTA JIOTKOB. MX IMOKa3aHWs JOJKHBI HaXOAUTHCS B 30HE ONTHMAb-
HBIX 3HAUCHWH, AJIS 4ero B KOHCTPYKIMHM HHKYOaTOPOB IpeayCcMaTpUBAETCs
aBTOMaTH4ecKasl cUCTeMa KOHTPOJIS, TO3BOJISAIOIAs HCKIIOUUTh MONaJaHue
OCHOBHBIX TapaMETPOB B 30HY KPUTHUECKUX 3HAUYCHUM.

[Mocnennue pa3paboTkM B 00JACTH MHUKPOKOHTPOJUIEPHOH TEXHUKHU
MIO3BOJISIIOT CO3/1aBaTh 0o0jiee TOYHBIC U HaJIC)KHBIE CHCTEMBI YIIPABICHUS C
ropa3Zio MEHBIIMMH 3aTpaTaMHd, 4YeM paHblle. Tak, B HHKyOaTopax
3A0 «BocroknTuiemann HCIOJIb3YETCS NPOrpaMMHO-aNNapaTHbId KOM-
IUIEKC, pa3pabOTaHHBIHA CIENUATUCTAMHU HPENIPHUITHS, B COCTaB KOTOPOTO
BXOZAT U(POBBIC NATYUKH TEMIIEPATYPHI, BIAKHOCTH, YaCTOTHI BPALICHUS
BEHTIJIATOPA, YHUBepcanbHBIH KoHTpoiurep kimmmata (CKUIT YKK), raii-
mep ynpasienus nosoporamu CKUIT ®POHT-2A, nucneryepckuid mynbT
(Ha Ga3e MepCcCOHAIBHOTO KOMIBIOTEPA).

B ocHOBe JaHHOTO KOMILIEKCa JIEKAT caMble TepeIoBbIe PelIeHus B 00-
JIACTH MPOTPAMMHOTO 00ECIICYCHUSI U COBPEMEHHOW 3JIEMEHTHOM 0a3bl, YTO
MIO3BOJIMIIO CO3/aTh A(PPEKTUBHYIO, IPOCTYIO B IKCILTyaTallu, HAJIEXKHYIO,
MIPUEMIIEMYIO TI0 IIEHE CHCTEMY YINpaBJIEHHs MPOIECCOM HHKYOaIluH, Opu-
S€HTUPOBAHHYIO Ha KOHEYHOTO MOJIB30BATENSI W HE IPEJIONararolyio Bbl-
COKOI KBaJM(MKaMK ONepaTopoB. JJaTuiK BIaKHOCTH — EMKOCTHOTO THIIA
C YyBCTBUTEJBHBIM 3JIEMEHTOM B BHZE BO3JYIIHOIO KOHJEHCATOpa C IlIa-
TUHOBBIMH OOKJIaIKAMH, HE COJEP)KUT 3JIEMEHTHI, N3MEHSIOIINE CBOU Xa-
PaKTEePUCTHKU C TEYEHHEM BPEMEHH, YCTOMUYMB K BO3IECHCTBHIO arpeccus-
HBIX CPE€Z, UMEET 3HAYNTEIbHO OOJNBIINH CPOK CIIy’KOBI MO CPAaBHEHHIO CO
LITaTHBIMU a0COPOIIMOHHBIMY JIaTYMKaMu. JlaTyuk Temneparypbl — uudppo-
BOI1 (B CEHCOp BCTPOECH BBICOKOTOYHBIN IpeoOpa3oBaTelb TEMIEPaTyphl B
nupoBOH TOCIENOBAaTENbHBIH Kox), pabotaeT B craHmapre MicroLAN.
VYkazanHelii uHTEp(dEc MpeamnosaraeT MOAKIIOYCHHE HECKOJIbKUX JaT4H-
KOB (He OoJiee TpexX) K OJHOMY TOCJICOBATEILHOMY KaHATy. YHUBEpCAIb-
HBII KOHTpPOJUIEp KJIMMaTa SIBJIAeTCS (YHKIMOHAILHO 3aKOHYCHHBIM IIPHU-
6opoM, TpeTHa3HAUYEHHBIM JJIsl YIPaBJICHUS! KIMMAaTOM B MPOMBIIUICHHBIX
nHKyOaropax «YHusepcan-55», NUVYII-®-45, UYB-®-15. [Ins n3mepenus
rapaMeTpoB Hpoliecca MHKYOanu BO3MOXKHO HOAKIIOUSHHE K KOHTPOJLIe-
Py Tpex IaT4MKOB TEMIIEPaTypbl: OJHOTO — BIAXKHOCTH, JBYX — ITIOBOPOTA,
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OJTHOTO — YacTOTHI BpallleHHWs BeHTWIsiTopa. KoHTposiep ympaBiseTr cu-
cremamu HarpeBa (TOH), oxmaxaeHWs, yBIaXHEHNS U CHUTHAIU3AINHA KaK
CcTapeIx Mozenei mkadoB (Hampumep, «YHUBepcanx 55»), Tak W HOBBIX
(NYTI-®-45, UYB-®-15 u ap.). B xommiekTe ¢ KOHTPOJUIEpaMHU MOCTaB-
JISIFOTCS TIEPEXOJHUKHU JUTA TTOAKITIOUEHUS] KOHTPOJUIEpa K JTI000My M3 IIKa-
(0B 6€3 M3MEHEHMS BBIXOJHBIX Pa3bEMOB, YTO ITO3BOJISET OCYIIECTBIISTH
nepexo]] Ha HOBOe 000pyI0BaHNE C MHHUMAIBHBIMU 3aTpaTaMu. Kpome To-
r0, B JJF0OOH MOMEHT BPEMEHH Ha IIKad) MOXKHO YCTAaHOBHUTH INTATHBII OJIOK
ynpasienust (BMU, PTU, T3-311 — B 3aBucuMocTH oT THNA MIKada).

B xoHTpomIepe 3anporpaMMHUpPOBaHbl yCOBEPIICHCTBOBAHHBIE alITOPUT-
MBI YIpPaBJIEHHs, YTO IMO3BOJISIET ONTHUMAIBHO YNPaBIsATh MIKadaMHu BCex
TUNOB. BriOop THna mkada ocylecTBiIseTCs MOJIb30BaTeNeM MPpH KOH)HU-
TYPUPOBAaHUM KOHTpoiuiepa. [ CBS3M C BHEITHUMH yCTPOWCTBaMH KOH-
Tposiep comepxkut uHTepderic RS-485, uro mo3BoisgeTr 0ObETUHHUTE B MH-
(hOpPMaIOHHYIO CETh IO MOCIE0BATEIHPHOMY KaHATy HECKOJIBKO KOHTPOJI-
nepoB CKUIT-YKK u moaximo4unTh ee K ITUCIETYePCKOMY MyJbTy (Iepco-
HaJIbHOMY KOMIIBIOTEDPY).

JlaHHBI KOHTpOJIJIEp MOXXHO KOH(UIYpHpOBaTh KaK C KJIABHATYPBI,
PACIIOJIOKEHHOW HA €ro JMLEBOW NAaHENIW, TAK U C IIOMOILBIO BHEIIHErO
YCTPOMCTBA, B YaCTHOCTH C MAMCIIETYEPCKOro IIyjbTa, Mo HHTepdeiicy
RS-485. B kauecTBe MPOTOKOJIA CBSI3U UCIIONB3YETCs MPOTOKOJ «0-s» (pas-
paboran HITO «MB3JICWN»). lokymeHTalMs Ha JaHHBINA TPOTOKOI SIBIISET-
¢ OTKPBITOH. B KOHTpoiIep MOXHO 3allporpaMMHpOBaTh (C AUCHETYEp-
CKOTO ITyJIbTa) TEXHOJIOTHYECKYIO IPOTpaMMy Ha BECh IEPHO]| HHKYOAINH.
V3meHeHne 3aaHHbIX 3HAUCHUH TeMIepaTypsl U BIAXKHOCTH OyJeT Ipowuc-
XOANTH aBTOMAaTHYECKH €XKEAHEBHO II0 ONPE/ICIICHHON MOIb30BaTEeNIEM Mpo-
rpamme. [IpuGop crocoOeH 3(p(GeKTHBHO KOHTPOIUPOBATh paboTy YCTpOii-
CTBa MOBOPOTa (KOHTPOJMPYIOTCS KaK BpeMsl MEXIy IOBOPOTaMH, TaK U
JUTUTEIEHOCTD ITOBOPOTA). B KauecTBe NaTYMKOB HCIIOIB3YIOTCS CBOOOIHBIE
KOHTaKThI LITATHBIX TATYMKOB ITOBOPOTA.

Tatimep ynpasnenust moBoporamu CKUIT ®POHT, npenna3zHaueHHBIH
JUTS TICHTPAJIM30BaHHOTO YIIPABICHHS IIOBOPOTaMH OJHOBPEMEHHO BO BCEX
mkadax, sBISETCS MPOTPAMMUPYEMBIM MHUKPOKOHTPOJUIEPHBIM IPHOOPOM C
nudpoBol MHAUKAIHMEH. B kauecTBe BBIXOIHBIX 3JIEMEHTOB HCIONB3YIOTCS
JIBa pele BKJIIOYEHHS: 3BYKOBOH/CBETOBOW CHUTHAIIM3AIMU IEpesl HAYaIoM
IIOBOPOTA U YCTPOMCTBA IIOBOPOTA (Yepe3 HEKOTOpPOEe BpeMs HOCIe Mpemy-
MIPEANTENBHOTO CUTHaNA). /laHHOE yCTPOWMCTBO 3aMEHSET CO0OH INTaTHbBIE
JIEKTPOMEXAaHWYECKUE peile, KOTOpble YCTaHABIMBAIOTCS 10 OJHOMY Ha
KaX/Iyl0 HHKYOallMOHHYIO MallInHY.
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Jlucnieruepckuil myapT, NpeJHa3HAuYEHHBIN A7 JUCTAaHIIMOHHOTO cOopa,
00paboTKK 1 XpaHEeHUs] HHPOPMALIUH O TpoIeccax, MPOTEKAOIINX B WHKY-
0anMOHHBIX MKadax B TCUSHHE BCETO CpPOKa WHKyOaIny, BKIIOYAET B ce0s
cnenmamm3upoBanHbiil kommsiotep CKUIT-BOKC.

[TyneT ymnpaBieHHs OOECIIEUMBACT IOJTYyYCHHE OT KOHTPOJUIEPOB H
oToOpakeHHe (B pealbHOM BpeMeHH) HH(popManuy 00 OCHOBHBIX ITapaMeT-
pax mporecca HHKyOanuu (TeKymias U 3aJlaHHas TEMIIepaTypa, BIAKHOCTb,
MIOBOPOT PaM ¢ JIOTKaMH), aBapusix (B TEKCTOBOM M rpadu4ecKoM BHIE), Te-
CTHpOBaHUE, KOHQUTYPHPOBAaHHWE C KOMIbIOTEpA JIFOOOT0 U3 IMOJKITIOYEH-
HBIX K CETH KOHTPOJUIEPOB, Iiepeady Ha KaXIblii M3 HUX TEXHOJIOTHYECKOI
IIporpamMMsl (3afjaHHbIE 3HAUEHUsS TEeMIIepaTypbl, BIAXKHOCTH, AHEH Mupa-
JKeH Ha BECh MEPHUOJ WHKYOAIMK), CHHXPOHU3AIUIO CUCTEMHOTO BPEMEHH,
apXUBHPOBaHME W aHAJM3 TOMYYCHHOH WH(OPMALUY, CO3IAaHUE OTYETOB H
pacrevaTKy UX Ha IPUHTEPE U Jp.

Hcnone3yeMoe NmporpaMMHOE OOECICUeHUE OTIMYAeTCsl MPOCTOTOH M
MaKCUMAJIbHO 3aIUIICHO OT HEKOPPEKTHBIX JeicTBHi onmeparopa. UHpop-
Manys, IojyJaeMas ¢ KOHTPOJUIEPOB, MOXKET OBITh MPEICTABICHA MOJIB30-
BaTeNI0 B BHAC IpadukoB U Tabmuu. ['paduku CTPOSTCS B peanbHOM Bpe-
MCHHU 110 KAXIOMY I_HKa(by, TMO3BOJIAIOT BUACTH JUHAMUKY POUCXOAAIINX B
HUX TIPOLIECCOB U COOTHOCHUTH €€ C KaueCTBOM PabOThl KaXIOI'0 KOHKpPET-
Horo mkada. B ciaydae HeoOXoAMMOCTH, U3MEHssI JaBJICHUE B CHUCTEME
YBJIAKHEHUS, PETYIHUPYsI BEIUUYUHY OTKPBITUS BO3AYIIHON 3aCIOHKU U Jp.,
MOXKHO JOOWTBCS HawJIydlllero MmpoTekaHusi mporeccoB. Kpome toro, mo-
CTOSIHHO aQHAIM3HUPYsI TpaHKU, ONEePaTOp CMOXKET NMPOTHO3HPOBATH paboTy
KXI0ro mKada ¥ MPUHUMATh MEpPhI 110 NPEAyNPeKICHHIO aBapuil. B Tab-
JIMYHOM PEKHME OH MOXKET BUJICTh 3HAYCHHSI OCHOBHBIX MIAPaMETPOB MHKY-
Oaumu (TEeKyIIue U 3aJjaHHbIC TEMIIEPaTypy U BIKHOCTb, aBapUIHBIC CUTY-
anuu) BO Beex Inkadax onHOBpeMeHHO. JlaHHbIE B TabJHLe OTOOpaXaroTCs
B peaJbHOM BpeMeHH (OOHOBISIOTCS KaXIyr0 MHHYTY). TakuM oOpasowm,
orneparop HabIr0gaeT OOLIyI0 KapTHHY NIPOLECCOB, MPOTEKAIOIINX BO BCEX
IHKaCI)aX, 1 TTOJTHOCTBIO KOHTPOJIUPYET CUTYAIUIO, YTO IPHU JTOJDKHOM IIOJ-
X0Jle 00CITYKUBAIOLIETO IIePCOHANA 3HAYUTEIBHO YIyYIIaeT KaueCTBO MPo-
recca MHKyOaIuu M, KaK CJIEJICTBUE, MOBBIMAST MPOIEHT BHIBOJAA IIBITUIAT.
Bo3MoxHOCTB pacnedaTky rpadiKoOB 3a BECh MEPHO]] WHKYOAIIH O3B0~
€T aHAIN3UPOBATh NPUYUHBI HEYAAUHBIX MAapTUH (C HU3KUM IIPOLIEHTOM
BBIBO/IA) M YCTAHABIMBATH IPUYNHBI HEJIOCTATOYHOI BBEIBOJIMMOCTHU: HU3KOE
Ka4ecTBO SIMI WJIN OTKIOHEHHs OT peKMMOB MHKyOannu. Kpome rpa¢ukos,
BO3MO)XKHA pacrevyarka OTYETOB MO aBapusM Ui KaXIoro mkada 3a nHTe-
pecyronuii HHTepBaj BPEMEHH.
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B wunkyGaropax kommanuu «Ctumyn-HHK» Hapsity C aHalIOTOBBIMHU
YCTaHaBIMBAIOTCA NH(POBBIE TEPMOPETYIATOPEL. B TOCmemHHX MOAemsx
MIPeABAPUTEIBHBIX MHKYOAaTOPOB LH(POBOE YCTPOHCTBO CaMOCTOSATEIHHO
BBINIOTHACT PAA JOTOJHHUTENBHBIX (YHKIMHA: aBTOMAaTHYECKH HArpeBaeT
WIN OXJIAKAAeT MPOCTPAHCTBO BHYTPH IIKada, MOBOPAaUYMBAET SAiIa depe3
3aJaHHBI MHTEPBAJ BPEMEHH, H3MEPSET BIaKHOCTh. Mcronp3oBanne mug-
POBOTO TEPMOPETYISATOpPA MO3BOJISET IOBBICHTH YPOBEHb BBIBOAMMOCTH
SIML, YIPOIIAET KOHTPOJb 3a MPUOOPOM. ABTOMaTHYECKUI KOHTPOJIb BCEX
KPUTHUUYECKUX MapaMeTpoB MHKYOAIMH OCYLIECTBIISICTCS C MTOMOIIBIO OJI0Ka
MUKPOIPOIIECCOPHOTO yMPaBIEHUs,, KOTOPBIH NPOBOAUT CPAaBHUTEIbHBII
aHaJIU3 TEKYIIMX 3HAUYEHUH C 3aJaHHBIMH Napamerpamiu. [Ipu Hanu4uu ot-
KJIOHEHUH OJIOK IMoJIaeT KOMaH/Ibl JUIsl CTAOMIIN3AIMY HarpeBa, yBIaKHEHUs
WIN OXJaXIeHHsA. B BBIBOAHBIX MHKyOaTtopax kommnaHuu «Ctumyn-UHK»
aBTOMAaTHYECKasi 9acTb COCTOWT M3 HECKOJBKHX OJIOKOB, PEryJIHpyIOMINX
TEMIIEpaTypy M BJIKHOCTh. JlaT4MKH (UKCHPYIOT 3HAYCHUS, CPABHUBAIOT
UX C yCTaHOBJICHHBIMH JJAHHBIMH 1 CBOEBPEMEHHO KOPPEKTHPYIOT B CIIydae
c00s1 pabOTHI. YTIpaBlIeHUE MPOIECCOM MOXKHO HPOBOIUTH AUCTAHIIMOHHO.
Ecnu ycTaHOBIICHO HECKOJBKO €ANHHUI] TEXHUKH, TO YIPABISTH UMH MOXHO
C TIOMOIIBIO IPOIPaMMBI Ha KOMITBIOTEPE.

Cucrema WHKyOalMM  Hay4YHO-TIIPOM3BOACTBEHHOTO  OOBEIUHEHUS
«AMC-M3MO» Bkiro4aeT B cedst mpeiBapUTeIbHbIC U BEIBOIHBIC HHKYOa-
TOPBI ¢ MHIUBHULY AJIbHBIMI MUKPOIIPOIIECCOPHBIMHU CHUCTEMaMU YIIPABICHHUS
W KOHTPOJIsI, CBSI3aHHBIMH C CHUCTEMOH JUCHEeTYepH3all WHKyOaTOpHs.
ABTOMaTHUYECKOE MOJIEPKAHNE HEOOXOIMMBIX ITapaMeTPOB MUKPOKJINMATa
(TemmepaTypa, Conep>KaHHe YIIIEKHUCIIOTO ra3a, BIa>KHOCTh) OCYIIECTBIISET-
Cs1 C IOMOIIBIO CUCTEMBI YIIPaBJIEHHUS M KOHTPOJIS HHKyOaTopa, cocTosmiei
13 KOJIOHHBI yNIPaBJIEHUs], IyJIbTa yrpasiaeHus ¢ 10-110iMOBEIM CEHCOPHBIM
9KpaHOM, JAaTYMKOB KOHTPOJIS ITapaMeTpOB BO3IyXa (TeMIeparypa, BIIax-
HOCTb, COJEp)KaHHWE YTJICKHCIIOTO Ta3a) M KOHTPOJIS MOJOXKEHHS IBEpEH,
KHOTIKH aBapUHHOTIO OTKJIIOUEHHS] HHKyOaTOpa, CBETO3BYKOBOTO JBYXIIBET-
HOTO OTIOBEINEHHs «HOpMa-aBapus». B cucTremMe ympaBIeHHS NPeryCMOT-
peH mopt cet IHTEpHET U1 MOJKITIOUEHHSI K CEPBEPY CHCTEMBI AUCTIETYE-
pu3amu UHKYOaTOpHs.

CucTtemMa KOHTpOJIS TIpoliecca MHKyOanuu, mpuMeHsieMas B MHKyOaIlu-
OHHBIX M BBIBOAHBIX IKadax MHKy0aTopoB pasnuyHbix THIOB OOO «Pe-
3epB», NpeJHa3HaueHa Il 00ecredeHus] BU3yalbHOTO KOHTPOJIS, U3Mepe-
HUS ¥ MOAAEP KAaHUS 33JlaHHBIX 3HAUCHUN TEMIIEpPaTypbl U OTHOCUTEJIbHOU
BJIQXXHOCTH, a TaKKe HAKOIUICHUS CTATHCTHYECKHX JaHHBIX O MapaMeTpax
nHKyOanuy. PerynupoBaHue U mepeaada JAaHHBIX OCYLIECTBIISIOTCS C IO-
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MOIIBI0 MUKPOIPOLIECCOPHBIX WHKYOAIMOHHBIX 0510k0B «['pamuent-106» u
«I'panuent-107». JIByCTOpOHHSIA CBSI3b C KOMIIBIOTEPOM IO3BOJIAET IU-
CTaHIIMOHHO M3MEHSTh MapaMeTphl PErylInpoBaHus. Bee mapameTpsl HHKY-
Oaryy, a TaKKe aBapuiHBIE CUTYAIlMH COXPAHAIOTCA B MAMATH KOMITBIOTEPA
U JOCTYIIHBI B BU/IE TpaMIKOB, )KypHAJIOB U OTYETOB B T€UCHHE HEOTPAHU-
YEHHOTO BPEMEHH. 3BYKOBas M BH3yalbHAsl CHCTEMbl CUTHAIM3AINU aBa-
PHUHHBIX COCTOSHHN NyOJIHPYIOTCA OTOOpaXEHHEM IIPUYMH aBapuy Ha Ma-
HeNY pudopa 1 3KpaHe KOMITBIOTepa.

OOO «Ceranan» (r. KpacHonap) pa3paboraio HHTEIIEKTyalbHYIO CH-
ctemy SEGANEL, ynpaBisiollyr0 ¢ BBICOKOW TOYHOCTHIO (DU3UUESCKUMU
npoleccaMy TEIUIO- ¥ BO3JyX000MEeHa U SIBIISIOIIYIOCS OCHOBOM CHCTEMBI
ABTOMAaTH3aLlMK KOHTPOJSI KPUTHUUECKHX IapamMeTpoB HHKyOamuu. IIpo-
rpaMMHOE 00ecledeHnEe ¢ KOHTPOJUIEPaMHy, JaTINKaMH U APYTUM 000pyHo-
BaHMEM KoMmaHun «CeraHam» MOXHO yCTaHABIMBATh B JIIOOBIC HHKYOAaTO-
PBI IPAaKTHYECKH BCEX TMPOU3BOIMUTEINCH.

Kowmmanus «Petersime NVy» (benbrus) B 2000 1. 3anaTeHTOBaNAa TEXHO-
noruto Embryo-Response Incubation™ s unky6atopoB cepun S-Line.
B03MOXXHOCTh JOMONHUTEIBHOTO PACIIUPEHHSI C €€ HCIIOIb30BAaHHEM Ta-
paHTHPYET MOCTOSIHHOE CIIeKEeHHE 32 SMOPHOHOM M CPelloil B MHKyOaTope.
Texunonoruss Embryo-Response Incubation™ pacmmpsier BO3MOKHOCTH
yIpaBJIEHUs MPOIECCOM: CHUCTEMa OCYLIECTBISIET ONEPaTHUBHBIN KOHTPOIb
(bakTH4ecKol TemrepaTypbl SMOpPHOHA, KOHIIEHTPALMK YIJIEKHCIIOro Ta3a,
IIOTEPH MACCHI SIMIl U APYTHX HapaMeTpoB U IO Pe3ynbTaTaM HENpephIBHO
ONTHMU3UPYET TapaMeTpbl MHKYOalMy sl KaXIO0W KOHKPETHOH MapTHH
s, KorTtpomieps! S-line (IrisPlus™ wu Bio-Iris™) ciyxar ans TOYHOTO
OTCJIC)KUBAHHUA TApaMeTpoB W ympaBleHus uMH. IrisPlus™ — cucrema
ynpasieHus s moxaenu AirStreamerPlus™, obecrieunBaromiast MOHATHBIN
TIOJIb30BaTENLCKUI nHTEp(dEiic I ynpaBieHHs U MOHUTOPHHTA 32 BCEMH
rapaMeTpamMH MHKy0aTopa ¥ IPeACTaBIsIonas co00H yJIydIIeHHbIH TOJIb-
30BaTenbCKuil uHTEpdetic 3a cuer 10-mroiimoBoro JKK-skpaHa ¢ BHICOKHM
paspenieHneM M CEHCOPHOW KIaBHATYypOW, TMO3BOJIIET B HMHTEPAKTUBHOM
peXnMe MeHSTh MapaMeTpbl MHKyOatopa. B3ammoneiicTBue mo cetn mo-
cpenctBoM cucteMbl IrisLink™ Ttakke obOecrieumBaeT yAaleHHBIH BXOJ B
cUCTeMy MHKyOaTopa IS TIOTy9eHHUs CBEICHUI M yIPaBICHUS.

B nnky6aropax xommanun «HatchTech» (Hunepnaunast) ucnonssyercs
texHosoruss MicroClimer (MukpoKnaiiMep), B OCHOBE KOTOpPO#l — OJHO-
BPEMEHHBIH KOHTPOJIb YETHIPEX KIIOYEBBIX MapaMeTpOB: COJEp)KaHHE KHC-
JI0poia, yaajaeHue u30bITKa YITIEKHCIOro ra3a, BOAbl M KOHTPOJIb TeMIlepa-
Typsl 9MOpHOHa. B pesynpTare 1oimkHa OBITH CO3/1aHa OKpYsKarolas cpeaa,
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CHOCOOCTBYIOIIAS! ONTHUMAaNIBEHOMY DPa3BUTHIO SMOPHOHA, JJIsI KaXIOTO OT-
JeBHOTO Aia B nHKybaTope. Perymsarop MicroClimer obecnieunBaet moi-
HBIH 0030p M KOHTPOIIb OKpPY’KAIOMIeH Cpelsl B MHKYOAIIMOHHOW MAaIlIiHE.
bnaromaps momHOIBETHOMY CeHCOpHOMY HMHTepdeiicy 1 mpocToMy UIs Imo-
HUMaHHUA MCHIO OH OYeHb yJO0OEH B Mcroiab3oBaHWW. CTaHOapTHBIE MPO-
rpaMMBbl MHKYOAIlM COAEP)KaT BCE 3aJaHHbIC 3HAUCHHS Ul Ka)KJOH KOH-
KpeTHOH da3sl mporecca nHKyOammu. Bee 6moku MicroClimer HatchTech
yepe3 ceTh HTepHET CBs3aHbI C TOJOBHBIM O(HCOM KOMIAHUH, ITOITOMY
CHELHUAIMCTH MOTYT MIPEAOCTABIISTH BCIO HYXKHYIO HHPOPMAIHIO B PEXKHUME
peaJbHOrO BPEMEHHU M OOHOBIISTH MPOrpaMMHOE oOecriedeHre o0opyaoBa-
HUS B 1000€ BpeMsl.

Kommanus «Chick Master» (BenmukoOputaHus) co3aaeTt Juisi Kaxaoi ce-
pUH MHKYyOaTOpOB CHCTEMY aBTOMAaTHYECKOTO KOHTPOJS OCHOBHBIX KPHUTH-
yeckux mHapaMeTpoB. OCHOBOW aBTOMAaTHYECKOTO YIPABICHUS PEKAMOM
nHKyOarmu B WHKyOaTopax cepmu Avida sBISeTcsS MpOrpaMMHPYEMBIH
KOHTPOJIb BEHTHJISIIMH, KOTOPBI COYETAETCS C BBICOKOW T€PMETHYHOCTHIO
WHKYOAIIMOHHBIX MamuH Avida W IO3BOJIIET JOCTUTHYTH ONTHMAJIBHOTO
YPOBHSI COZIEPKAHUS YIJIEKUCIIOTO ra3a BO BpeMs Ipoliecca HHKyOaIuy.

B wunky0aropax kommanun «Jamesway» (KaHama) BCTpoeHHOE Mpo-
rpamMHoe obecrieueHue (I10) KoHTponupyeT TemmepaTypy, BIaXHOCTb H
coJlepKaHKe YTIIEKHUCIIOTO ra3a, aBTOMATHYECKH PeryIupyeT 4acToTy Bpa-
IIEHUS] BEHTUJIITOPA, COKpaliasi MOTpeOIeHne 3JeKTPOIHEPTHH. BapuaHThI
IIPOTpaMM M HAaCTPOEK YIIPOINAIOT KCIUTyaTalliio, IPaKTHIeCKH He Tpelyst
BMeIIaTeNbCTBa oneparopa. Bee obopynoBanne «Jamesway» MOXHO 3Kc-
IUTyaTHPOBaTh B PEXUME TEIUIOBOM OOpabOTKM TpH XpaHEHWH SHI]
(SPIDES) mms obecrieueHus MOBBIIICHHOW BBEIBOJUMOCTH. YTIPaBJICHHUE C
TOMOIIBI0 12-110HMOBOTO CEHCOPHOTO 3KpaHa CO3JaHo sl yA0OCTBa mpo-
IpaMMHUPOBAaHUS W KOHTPOJS 00OpyJnOBaHMS. ['epMeTHYHOE HCIOJIHEHUE
KOPIIyCOB MalllMH 00ECHeYMBaeT €CTECTBEHHOE HAKOIUICHHE YTIJIEKHUCIIOTO
rasa M crmocoOcTByeT Ooyiee TOUHOMY KOHTPOJIO Haj BO3IYIIHOM cperoit
BHyTpH. Berpoennoe IO koHTponHMpyeT MOTEpro BIArd sfioM U odecte-
YHBAET JIOTIONHUTEIFHOE OXJIAKICHHE.

Jli1 aBTOMaTHYECKOTO KOHTPOJISI OCHOBHBIX KPUTHYECKHX MapaMeTpPOB
nHKyOanuu crenuainiucraMmu kommanuu «Pas Reform» (Hunepnanaer) pas-
paborana cucrema SmartPro™, coueratomas B cebe 4eThIpe KIIOUYEBbIX Ia-
paMeTpa: MOXIYJbHBIH AW3aiiH, HOBBIA TNPHHIOMIT BO3AYLIHOTO HOTOKA
Vortex™, ajanTuBHy10 MeTaboIn4ecKyo oopaTHyto cBsi3b AMF™ y sHep-
rocoeperaromuii Mmoxyne ESM™. Braromapst 3ToMy B KaKJOH CEKIIHU HH-
Ky0aTopoB 00ecrneynBaeTcsi TOYHBIH KOHTPOJb TEMIIEPATYpPHl, BIAKHOCTH,

32



YPOBHSI KHCJIOPOJia U YIIIEKUCIIOTO Ta3a. OTieNbHbIe JaTYNKN TEMIIEPaTy Phl
MO3BOJIAIOT B KaKIOH CEKUUHM WHIMBUIYAIIBHO PETYJIHPOBAaTH 00OTpEeB U
OXJIXKIICHUE IS JOCTIKEHHS IIOJTHOCThIO TOMOI'eHHOW cpenpl. MHpopMma-
HOHHAs CHCTeMa yIpaBiIeHns HHKyOatopreM SmartCenterPro™ momoraer
VIPaBIATh HE TOJIBKO paboToil IKa(oB, HO M KOHTPOJIHPOBATH CHUCTEMY
KJIMMAaT-KOHTPOJIS, OJIOKH CHCTEMBl aBTOMAaTH3aLlMM MPOLECCOB B HHKYyOa-
TOpUH, cOOMpPaTh M aHAJIM3UPOBATH JaHHBIE PAOOTHI BCEro MHKyOaTopws B
nenoM. Kaxplii HHKYOallMOHHbIH poliece — OT NPUEMKH HHKYOaIllMOHHOTO
siIa 10 AKCIIEANIMY CYTOUYHOTO IBIIJICHKa Ha TUIOMIA Ky — OTCIIEKUBACTCS
YHUKQJIBHBIM OTYETOM IO IUKITY, KOTOPBIH COAEPIKHUT CHELUPUIECKYIO HH-
(dhopMarIuio 0 MapTUH O OJHOPOTHOCTH IIBIILIAT, IIPOTpaMMaM UHKYOAaInH,
KJIMMaTy B UHKYOaTOPUH, CUTHAJIaM TPEBOTH U JIp.

Takum 00pa3oM, COBPEMEHHBI YPOBEHb Pa3BHUTHS JJICKTPOHUKH CIIO-
COOCTBYET CO3JaHHMI0 WHIMBUIYAIBHBIX YCIOBHH WHKYOUPOBAHUS SHI
OTHLBI C YYeTOM WX KauyecTBa, MAcChl U Kpocca IyTeM NPHUMEHEHUs pas-
JIMYHBIX OMIMH MPOrPaMMHOTO OOeCHeYeH s, YIUTHIBAIOLIET0 MHOXECTBO
BBOJIHBIX NEPEMEHHBIX, TAKHX KaK ONPEACICHUE TEeMIePaTypbl CKOPIIYIIBL,
HCIIOB30BAaHKE MeTabOINISCKOrO TEeIlIa.
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Tema 4. HUOPOBU3ALUSA TEXHOJTOTIMYECKHUX
IMPOOECCOB YIIPABJIEHUSI MUKPOKJIMMATOM (2 4)

Cucrema ynpaBieHHS MUKPOKIUMAaTOM B NTHYHHUKE IMPEICTaBISET CO-
001 CII0’)KHYI0 MHOTOKOMITOHEHTHYIO CTPYKTYPY, B 3aJJa4ll KOTOPOH BXOJIUT
NoJiJiepKaHie B 30HE Pa3MEIEHUS IOT0JIOBbSI MITHIIBI HOPMHUPYEMBIX MOKa-
3aTeNiell: TeMIeparypbl, BIaXXHOCTH, 3ara30BaHHOCTH, CKOPOCTH JBHKCHUS
BO3/IyIIHBIX IOTOKOB, YPOBHS OCBEIICHHOCTH. DTH MOKa3aTelH TpedyeTcs
MOIACPKUBATh HA TPOTSHKCHHS BCETO MEPHOAa COICPIKaHUS HIIM BBIPAIIH-
BaHUS MOTOJIOBBS: C CYyTOYHOTO BO3pacTa M O OKOHYAHHUS IIEPHONA COMIep-
JKaHWS B TCUCHHUE BCEX KIMMATHUSCKUX IEPHOAOB rofa (3UMHUHN, Iepexo.-
HBIH (BeCHA/OCEHB), JICTHHN).

Cucrema MHUKpOKIMMaTa (B 3aBHCHMOCTH OT PETHOHA pPa3MEIICHUS
NTHUIEX03HWCTBA) BKIIOYaeT B ceOs OJOK ympaBieHUs (KOHTPOJI-
JIep/KOMIIBIOTEP) C JaTYMKaMHU, OJIOK aBapUIHON CHUTHAIU3AI[UH, JICMEHTHI
HpI/ITO‘IHOﬁ BCHTWJIALIUN, CUCTEMY a)ma6aTI/Iqec1<0r0 OXJIAKACHUS TTPUTOY-
HOT'O BO3yXa, 3JIEMCHTHI BBITSDKHOM BCHTHUJISIITUU ([[J'I)I pasMelCHusd B CTC-
Hax WIW KpbIIE 3}13HI/I$I), CHUCTEMbI OTOIUICHHA, YBJIQXXHCHHA BO31YyXa,
OCBCHICHUA, 3JICMCHTBI HJIN CUCTCMBI q)HJ'ILTpaHI/II/I JJIA IPUTOYHOI'O WJIN
BEITSDKHOTO BO3ITyXa.

OCHOBOW CHCTEMBI YIPaBICHUSI MUKPOKINMATOM SIBJISIOTCS WHHOBAIHU-
OHHBIE TU(PPOBBIC KOMITEIOTEPEI, paboTaIOMIHe B MHOT0331aYHOM PEXHME U
MTO3BOJISAIOIINE TIOAIEPKUBATH MHOTOYHCICHHBIE HOPMHPYEMBIE TTapaMeTPhI
B 3aJaHHBIX JUAara3oHax. AJTOPUTM pabOTHl 3TUX MPUOOPOB OCHOBaH Ha
NPUHIUIE MPONOPLUUOHAIBHO-UHTErPaJIbHO- AU (HEPEHIINATBHOTO PEryJin-
poBaHus.

[IponoprnoHanbHas COCTaBIAIONIAs MPEACTaBIAET COO0H Pa3HOCTh Te-
Kymiero 3Ha4€Hus C JaTYWKa U YCTAHOBKHU 3aJJaHHOT'O 3HAYCHHSA B MaMATU
KoMmIbloTepa. [laHHas pa3sHOCTH HA3BIBAECTCS OIMMOKON PETyJIMpPOBaHUS, OT
BEJIMYMHBI KOTOPOH 3aBUCAT 3HAYEHUE YIIPABIIIOILIEIO CUTHAIA U CKOPOCTb,
C KOTOpOU cucTeMa OyIeT IPUBOIUTH YIPABIIEMYIO BEIIMYHHY K 3aIaHHO-
My 3HAUCHHIO: 4yeM Oouibllle OMMOKa, TeM CHIIbHEee OyJeT YIpaBIIsIOmunil
CUTHAI U TeM ObIcTpee cucTeMa OyAeT MPUBOIUTH YIIPABISAECMYIO BETHINHY
K 3aJJaHHOMY 3HauYcHHI0. EciH crcTeMa MpHIia K 3aJaHHOH BEIMYUHE, TO
oImuOKa, a CIeIOBATENEHO, U YIPABJISIONUI CUTHAN OYIyT paBHBI HYJIIO.

WHTeTrpanbHasi COCTaBIAIONIAs CYMMHPYET Ty e OIUOKY, pa3HOCTh Te-
KYILIEro ¥ 33a/IaHHOT'0 3HAYEHUH, YMHOXXEHHYIO Ha MEepUOoJ AUCKPETHU3ALNHU
CHCTEMBI, T. €. Ha BpeMs, TpoIIeIIee C MpeasIIyIiero pacyera (MHTerpal
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oT oIIMOKM 1O BpeMeHHM). B mHTerpansHO# cocTaBisiomell KOnuTes omumo-
Ka, 9TO IO3BOJISIET PEryJIATOPY C TEICHHEM BPEMEHH IOJIHOCTBIO €€ yCTpa-
HUTB, T. €. IPUBECTH CUCTEMY POBHO K 3aJaHHOMY 3HAUCHUIO C MAKCHMaJlb-
HOW TOYHOCTBIO.

Juddepennmanbpaas cocTaBisiomas MpeacTaBisieT co0oi pa3HOCTh Te-
KyIIeH U MpeapIAyIel OmnOO0K, MOISICHHYIO Ha BpEMS MEXIy N3MEPCHHU-
ssMu. MIHBIMU cJIOBaMU, 3TO HPOU3BOJHASL OT OIIMOKH MO BpemeHH. DakTu-
YECKH 3Ta COCTaBIIIONIAs pearhpyeT Ha M3MEHEHHE CHTHalla C JaTduKa:
YeM CHJIbHEE IMPOUCXOANT 3TO U3MEHEHHE, TeM OoJiblliee 3HaYeHHe MpruoaB-
JsieTcst K oOmmel cyMMe, T. €. OHa ITO3BOJIIET KOMIIEHCHPOBATh PE3KUE M3-
MEHEHHS B CHCTEME U IIPU MIPABUIIBHOI HACTPOMKe MPel0TBPaTUTh CUIILHOE
TIepeperyINpOBaHNe U YMEHBIINTD PACKauKy.

Kommbrorep st KOHTPOJIS MapaMeTpoB MOJKIIIOYAETCsS K pasHooOpas-
HBIM JIaTYMKaM, YCTAHOBJICHHBIM B 3aJi¢ ITHYHMUKA W Ha yJHIE, a TAKKE K
HCTIOJTHUTENIBHBIM 3JIeMEHTaM BEHTHJISAINH, OCBEIIEHHUS U OTOIICHHUS.

Cucrema aBapMifHOW CHTHaIM3alMM paboOTacT B ONOKE C KOMIBIOTEPOM
yIIpaBJeHus], 000pyLyeTcs AOTONIHUTEIBHBIM aBTOHOMHBIM ITUTaHHEM U OCY-
IIECTBIISIET TIOCTOSHHBIN MOHUTOPHHT KaK MUKPOKIMMATHYECKHX TapaMeTpOB
B NTHYHUKE, TaK U OTACIIBHBIX DJIEMEHTOB CUCTEMBL. B cilyyae BOSHUKHOBEHHUS
aBapuHHON CHUTyaIly IPOMU3BOAUT OIOBEIICHHE IEPCOHAIA CBETOBBIMH, 3BY-
KOBBIMH CUTHAJIAMH, & TAK)KE OTIIPABKOMH JEKTPOHHBIX COOOIICHHIA.

Jnst ympaBieHHs MHMKPOKIMMAaroM B NTHYHUKax KommaHus «Big
Dutchman» (I'epmanus) mpenanaraeT WHHOBAI[MOHHBIN KOMITIbIOTEp (TIpo-
rpaMMHpyeMEIid Jorudeckuii korTpomiep) Viper Touch (Baitmep Tau) c
7- 1 10-110IMOBBIMHU CEHCOPHBIMH TUCTUICSIMH.

Viper Touch — cepust KOHTPOJIIEPOB IS OJTHOTO MOMEIICHHSI/3aJ1a THIIE-
BOJTUECKUX XO3SIHCTB, BBIITyCKAeTCA B HECKOJIBKUX BapHaHTaxX MCIOJIHEHHS, CO-
OTBETCTBYIOIIMX PA3IMYHBIM TPEOOBAHMAM K YIIPABICHHIO MUKPOKIMMATOM
TIPOM3BOJICTBA COIJIACHO BHAAM TNPOJYKIMH W TeorpaduyueckuM (KIuMaTHde-
ckuM) ycioBusaM. KoHTposiep ymnpaBisercss mocpeACTBOM OOJIBIIOr0 CEHCop-
HOTO JHCIUIes], Tpaueck OTOOpPaXKAIOIIET0 CTaTyC BEHTHWIISALMH, SPIIBIKH,
rpacduku u 1p. HaganpHBIH S9KpaH MOXKET OBITh aJaNTHPOBAH B COOTBETCTBHH C
TpeOOBaHMAMH TI0JI30BATENSL, YTOOBI OOJIErYUTh JOCTYI K HanOoJiee 4yacTo uc-
MOJTB3yeMbIM pabounM mporeypaM. [JOTOIHUTETFHO IOJIB30BaTENb MOXKET
JIaTh HAMMEHOBAHUSI IIMPOKOMY CIIEKTPY (DYHKIMH, TaKMX KaK CyTOYHBIN Tai-
Mep, OCBEIIEHHE, BOZOMEP ¥ JIOTIOTHUTEIIBHBIA TAaTYHK JUTS 00Ier4eHus pacmo-
3HAaBaHUS B MEHIO M aBAPHITHBIX ONOBELICHMSIX.

KoHTpomiep MukpokinMara #W TPOM3BOACTBA CHAOXKEH JIBYyMS
LAN-niopramMu J1st MOJKITIOYEHUS! K IIPOrpaMMHO-aNnapaTHOMy KOMIUIEKCY
JIUCTIETYEPHU3AMN W YIPABICHHSA TPOM3BOACTBOM Ha NTHIE(hadpuKe
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BigFarmNet u nisyms USB-niopramu. Ero nporpamMmmupoBaHie BO3MOXKHO B
CJIEAYIONIUX NMPOM3BOACTBEHHBIX BapUaHTaXx:

e Opoiinep (BBIpaIIMBaHUE NTHUIBI HA MSCO: OpOIIEPHI, YTKH, IECapKH,
nieperiena, rycu U HHICHKH);

* POANUTENHCKOE CTAA0 (BBIPAIBAHNE PEMOHTHOTO MOJIOJTHSKA H CO-
JiepKaHUue POIUTEIBCKOTO CTaza);

e HECYIIKa (BBIPAIIMBAHNE PEMOHTHOTO MOJIOJHSAKA, COJCP)KaHHE IPO-
MBIIIJIEHHOTO CTaJla Kyp-HeCyllIeK).

ITpousBoaCTBEHHBIE BapUaHTHI MOXHO KOMOMHHUPOBATH C PA3HBIMH IIPO-
IpPaMMHBIMH KOMIUIEKTallMsIMA KOHTPOJIEPOB MUKPOKJINMATA!

e IporpamMma Basic ¢ KOHTponeM NpoM3BOACTBA M MHKPOKJIMMAara Ha
ocHoBe mpuHiuna Basic-Step. Hactpolika MHKpOKIMMaTa ¢ HOMOIIBIO
Basic-Step ocymecTBisieTcss myTeM THOKO# peryiupoBKH quanazoHa. [Ipu
€XKEeIHEBHOM KOHTPOJIE HACTPOCK M PEryJIMPOBOK HECKOJBbKHX (PyHKIMI CH-
CTEMBI MUKPOKJINMAaTa BO3MOXKHA €€ €KEIHEBHAs MMOJHACTPOHKa. BBeneHbI
rpaduky TemrepaTypbl ¥ MUHHUMAJNbHON BeHTWIsiUMK. B Bapuante Basic-
Step perynmpoBka MUKpOKJIMNMATA [0 YPOBHIO BIIaYKHOCTH HEJIOCTYIIHA;

o mporpamma Flex ¢ KoHTposieM MPOU3BOJCTBA U MUKPOKIMMATa Ha OC-
HoBe mpuHIHMNa Flex-Step, KOTOPBIH MO3BONSET HACTPOHUTH PEryIHPOBKY
MHUKpPOKIIIMaTa B TOYHOM COOTBETCTBHU C TPEOOBAHUSIMHU MOJIb30BATEIS.
KonTpomiep MukpoxsimMara 00eCHEYMBAET €T0 PETYINPOBKY B COOTBET-
CTBUH C 63 YCTaHOBJICHHBIMU YPOBHAMU BCHTWIIAILIUH, JJIA KOTOPBIX MOJIb-
30BaTelb ONpPEEIHI TOYHBIC 3HAUCHHS. Y CTAaHOBJICHHBIE YPOBHU BEHTHIIA-
IIUH UCKIIFOYAKT HCO6XO}II/IMOCTB HUX U3MCHCHHS B XOI€ HOBCCHHeBHOﬁ pa-
6otsl. IIpu ucnonezoBanuu Flex-Step koHTpoJep MHUKPOKIMMATA YIpaB-
JIIET MUKPOKJIHMMATOM B COOTBETCTBHH C IpadUKamMu TeMIepaTypbl, 000-
rpeBa, MUHIMAJIFHOTO X MAaKCUMAJIBHOTO YPOBHEH BEHTHIIALIUM;

e iporpamma Profi ¢ KOHTpoJeM HpPOM3BOJCTBA M KOHTPOJIEM MHUKPO-
KJIMMaTa criocoOHa peryJiMpoBaTh TEMIIEpaTypy, BIAKHOCTb, YPOBEHb BO3-
nyxooOMeHa, OXJIaKICHNE, YBIa)KHEHHE M YPOBEHb BO3yX000MeHa Ha Oc-
HOBE IIPEAETbHO JoIycTUMOro ypoBHS 1o CO2 M IpeRoCTaBIsieT IMOJIHOE
YHOpaBJICHUEC ABYMS OTACIbHBIMU 30HaMH/3aJIaMH IITUYHUKA.

PerynupoBka MUKpOKIMMaTa MPOU3BOJIUTCS Ha OCHOBAHMU BBEIEHHBIX
rpauKOB TeMIIEpaTypsl, 000rpeBa, BIAXKHOCTH, TEMIIEPAaTyphl BHEIIHETO
BO31yXa, (haKTopa OXJAXKACHUS, MUHIMAILHON U MaKCUMalbHONH BEHTHIIS-
MM, TT03TOMY HET HEOOXOIMMOCTH PEryJIMpOBaTh HACTPOWKH MUKPOKIIHU-
MaTa eXeTHEBHO.

OnTuMu3NpoBaHHOE pEryJIMPOBaHWE MUKPOKJINMATa IIOCPEICTBOM
Viper Touch Profi ocHoBaHO Ha MeTo/e yIpaBlIeHUs, KOTOPBIA YyIydIIaeT
B3aUMOCBSI3b MEXIY BIAXHOCTBIO W TEMIIEpaTypoil B momermieHud. [lis
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JIAHHOTO METO0/]a 00OTPEB U BEHTUIIALHS SBJISIFOTCS BAKHEUIIIMMHU Mapamer-
paMu peryIHupOBKH, IIPH 3TOM PETYIUPOBAHUE CTAHOBHUTCS OOJIee MSTKHM H
IUIaBHBIM. MUKPOKJIMMAT B TEKYIIMI MPOMEKYTOK BPEMEHH ONTUMH3HPY-
€TCsI C UCTIOb30BAHMEM COOPAHHBIX ApPXUBHBIX JTAHHBIX.

Perynuposka Bentumsinun B pexkume RST (Roof-Side-Tunnel — xpsim-
Has-OOKOBasi-TyHHEJIbHAs) TPE/ICTABIIET COOOM IMPOLECC W3MEHEHHs! BEH-
TUISIUA OT MUHUMAJIBHOW 70 MAaKCHMAaJbHOW, YTO ONTHMAIBHO IJIS TPH-
MEHEHHsSI B pETHOHAX ¢ OOJIBIINMHU KOJICOAHUSIMU BHELITHUX TEMIICPaTyp.

Kommprotep Viper Touch Moxer ynpaBmsTe BceMH BHAAMH BEHTHILILHN
(ecTecTBeHHas, C pa3pekCHHEM B NMTHYHHKE, C MOBBIIICHHBIM HIIH PABHBIM
JIABIICHUEM B ITUYHUKE) B 3aBUCUMOCTH OT KJIMMATHYECKOM 30HBI Pa3MEILCHHs
NTHYHUKA U PACTIONOKEHHUSI TIPUTOYHO-BBITSHKHBIX DJIEMEHTOB MHKPOKJIMMATA
(6okoBas1, monepevHast, KOMOMHUpOBaHHAS (OOKOBast + TOHHENbHAS), TOHHEITb-
Hasi BEHTWDILHS). MIMeeT HECKOMbKO MOMM(BHKAIM, KOTOPHIC OTIUYAIOTCS
HAJIMYUEM aHAJIOTOBBIX MITH IIU(PPOBBIX BXOIOB/BBIXOIOB.

Jnst pacivpeHust BO3MOXXHOCTEH KOMILIEKCa YNpPaBJICHNs] MUKPOKINMa-
TOM TPUMEHSIETCS METEOCTAHIIMS, JATYMKA KOTOPOH MO3BOJISIFOT BECTH MOHH-
TOPHHT BHEIIHHUX MapaMETPOB MHKPOKIMMAaTa — TEMIIEPATYPbI, BIAKHOCTH,
CKOPOCTH M HAIPABIICHUS BETPA B 30HE pa3MEIleHUs] ITUYHUKOB (puc. 4.1).

Puc. 4.1. JIlaTuuKu METEOCTAHIUH:
a — CKOPOCTH ¥ HATIPABJICHUSI BETPA; O — TEMIIEPATyPhl H BIAXKHOCTH
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OyHKIMOHATBHBIE BO3MOXKHOCTH KoMmnblotepa Viper Touch He orpanu-
YUBAIOTCA YIpPaBJICHHEM MUKpoKiuMaTta. OHU MO3BOJISIOT:

 BECTH y4YeT pacxopa KopMma (00Iero, CyTo4YHOro U Ha OIHY TOJIOBY) C
MTOMOIIEI0 OYHKEPHBIX, OapaOaHHBIX WM UMITYJIbCHBIX BECOB;

e YNIPABISATH MPOIIECCOM MOAAYHM KOPMa OT JEBSITH OTACIBHBIX KOPMO-
€MKOCTEH/0OyHKEepOB Ha ITHYHUK;

e YNIPABISTh CMEIIMBAHNEM KOMIIOHEHTOB KOPMa C ITOMOIIBIO BECOB U3
YeTBIPeX OTIEIBHBIX OYHKEPOB;

e BECTH y4eT pacxoja Bojbl (00IIEro, CyTOYHOrO W HA OJHY TOJIOBY),
JUISL 9TOTO UCTIONB3YEeTCs A0 MIECTH CUSTYMKOB BOJBI HA MTHYHUK;

® BKJIIOYAaTh CHUCTEMY aBTOMAaTHYECKOM IIPOMBIBKH JIMHUM TIO€HHUS IIO
TaiiMepy WK 10 TeMIlepaType BOJbI B TPYOOIPOBO/IE;

 BECTH Y4€T MacChl IOTOJIOBBSA (10 YETHIPEX BECOB HA NTHYHUK);

e YIIPABIATh CHCTEMOM OCBELICHUS (YETHIPE PEryssiTopa Ha NTHYHHK C
BO3MO)KHOCTBIO MMHTHPOBAaTh PAcCBET/3aKaT M PEryJINpOBaTh WHTEHCHB-
HOCTH OCBEILICHHOCTH);

e ITOJKJIIOYATH JOTIOJHUTENIBHO IO YETHIPEX TaHMEPOB ISl BBITOTHEHHA
JOTIOJTHUTENBHBIX 337124 (30HAJBHOE OCBEUICHUE, OTKPHITHE/3aKpPBHITHE BO-
JILEPOB U Jp.);

e HCIIOJIL30BaTh (YHKIMIO NpodriepepbiB (MEXKAy Typamu BbIpallyBa-
HI/ISI): T4 3aMavYuBaHus, YUCTKU, CYHIKH U MMOJ0TPE€BAa NTUYHUKA,

o TIOJAKIIIOYATHCA K IMPpOrpaMMHO-alIapaTHOMy KOMIUICKCY AUCTIETYCPU-
3aiuu nruiehadbpuky;

o ITOJIKJIIOYATHCS K CHCTEME aBapUITHONW CHTHAIN3aIHH.

Kommbiotep peructpupyer paboTy, COOBITHS M aBapHiHBIE CUTHAIIBI, a
TaKke MHPOPMAIIHMIO O TOM, KOT/Ia OHM NPOM3OLLINA U KOTJa ObUTH JeaKTH-
BUpPOBaHBI. YacTo HECKOJIBKO aBapHHHBIX COOOIICHMI CIEAYIOT APYr 3a
JPYTOM, Tak KaK OJ{Ha HEHCIPAaBHOCTb BBI3BIBAET COOM B APYTHX (PyHKIUSX.
Hanpumep, nociie aBapuifHOro curajia OT CepBOINPHBOJIA MPUTOYHON BEH-
TUIIALUKA MOXET IIOCJIEA0BATH aBapI/II‘/’IHI)II‘/JI CUT'HAJI OT JaTYUKa TEMIICpaTy-
PbI, TaK KaK KOHTPOJUIEP HE MOXCET MPAaBUJIBHO OTPETYJIUPOBATH TEMIICpA-
Typy IIpY HEMCIIPABHOM CEPBOIIPUBOJE. Bech CIIMCOK aBapUilHBIX CUTHAJIOB
[I03BOJIIET IIPOCJEAUTD 338 PA3BUTUEM aBapUWHON CUTyalluM U HaWTH HC-
XOOHYIO MPUYINHY aKTUBAIIUN CUTHAJIU3AIINH.

B kxypHaine akTHBHOCTH COAEPKUTCSI MHpOpMAIM 00 aBapUHHBIX CHT-
Hanax (Korja BO3HMK aBapWIHBIA CHUTHAJ, KOT/a NMPEKpaTHiCs, 3HA4YeHHE,
KOTOpOE€ aKTHBUPOBAJIO aBapUHHBINA CUI'HAN). B criiicke oTMeueHsl u ipyrue
aKTUBHBIE aBapUIHBIE CUTHAJIBI: KPACHBIM I[BETOM — allllapaTHbIE, )KENTHIM —
IIPOTrpaMMHBIE, CEPhIM — JICaKTHBUPOBAHHEIE.
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Asmomamusupoeannas cucmema KOHMPOLA U YRPAGIEHUs MUKPOKIUMA-
mom ACY «Knumam 2.0» (namee — ACY), pa3paboTaHHasi CreIHaIICTaMA
kommaHud «Muxkpo3m» (r. HeBuHHOMBICCK, CTaBpOTIONBCKHN Kpait), peaHa-
3Ha4YeHA UL KOHTPOJS M YIPABICHUS HCIIOJIHUTEIGHBIME MEXaHHU3MaMu,
00ecreyrBaOIMMH TOIep)KaHie KIMMaTHISCKUX [IapaMeTPOB BO3IYIIHOM
cpelbl NTUYHUKA B 33JJaHHBIX IpeleNax B PyYHOM, aBTOMaTHYECKOM H aBa-
PHITHOM pexuMax B COOTBETCTBHH C TEXHOJOTHEH BBIpALMBAaHHS U COIEp-
xaHus nTuipl. [103BoJsSeT HaKarMBaTh ¥ OPraHU30BBIBATH OECIIPOBOIHYIO
(v mpoBoAHYI0) Tepeaady MHPOPMALOHHO-aHAJIUTHYECKOr0 MaTepuaia Ha
JIUCIETYEPCKHUI KOMITBIOTEp JUIsl OLEHKH 3 QeKTHBHOCTH paboThl 000pyI0-
BaHUs M MIPUMEHSACMBIX TeXHOIOTHi (puc. 4.2).

Puc. 4.2. O6umii BUj CUCTEMBI YIIPABICHUS MUKPOKITHMATOM
«Kmumat 2.0» ot kommanuu «MHKPO3IDY

ACY «Kimmmar 2.0» BimodaeT B ce0si OJIOK yNpaBiIeHUs] MUKPOKJIMMa-
ToM BYMK-430.08, coBmemieHHbIH IM(POBOH IaTUMK TEeMIEpaTypsl U
Braxuocty LIJITB-430.02, nudposoii narunk temmepatypst L[JIT-100.02,
yimuHbIi 1MdpoBoit gatunk temmepatypsl 11JIT-100.02 + 3amuTHBIA KO-
KyX, aBapuiHbId nngpoBoit natuank temneparypsl LIJ[T-100.02, pagnomo-
nem ZigBee (tabu. 4.1).
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Tabnuna 4.1. ®yHKIUOHATBHbIE BO3MOKHOCTH aBTOMATH3HPOBAHHOI CHCTEMBI
KOHTPOJIS ¥ YIpaBIeHuss MUKpPokauMaToM «Kmumar 2.0»

DyHKIIMOHAIBHBIE
});OSMO)KHOCTI/I Obnexr
IKonTpois Temmeparypa BHYTpU NTHYHHKA [0 30HAM U Ha YJIUIIE;
BJI@)KHOCTh BHYTPH NTHYHUKA [10 30HAM U Ha YIIHUIIE;
BO31yX000MEH;

pa3pexeHue BO3/LyXa;
PHeprocHadxeHue (KOHTPOIb BBOAHBIX ()a3); HCIOIHUTEIBHBIC DTIEMEHTHI;
OCBEIIEHNE;

MOLIHOCTb U MOTPEOICHUE SIEKTPOIHEPrUH (110 KaXKIOH IPYIIEe UCIOIHH-
TeJIbHBIX 3JIEMEHTOB);

motpedaeHre BOAb

'Ymnpasnenue IBokOBbBIE BBITSDKHBIC BEHTHUILITOPBI, YAaCTOTHBIE MpPeoOpa3oBaTeN; MpH-
TOYHBIE KJIANaHbl BO3AYIIHBIX IIaXT; PA3TOHHBIC BEHTHISITOPEL;
TYHHEJIbHbIC BEHTHJIATOPBI U JKAJFO3H;

TeIIOreHepPaToOPHI 110 30HaM PETyJIHPOBaHNS;

YBJIQXKHUTEIIH;

OXJIaIUTEIH;

CEepBOMPUBO/IBI MPUTOIHBIX (POPTOUEK U BBITSHKHBIX KAMUHOB;

[pe3epBHOE THUTAHWE Ui ABAPUUHOIO OTKPBITHS/3AKPBHITHS MPHUTOYHBIX|
KJIAIIaHOB ¥ CEPBOIPHBOIOB

CurHan npu Hapy-Ha 3ByKOBYI0/CBETOBYIO CHTHAJIM3aLMIO IITHIHHKA,;

ICHUH PSKUMa  |Ha AUCIIETYSPCKHUN KOMIBIOTEp ¢ nocienytomieii CMC-pacchuikoii U T0J10-
COBBIM COOOIIEHHEM JUTS JUCTIeTIepa

Hcnonp3yemble IepefoBBIe TEXHOJIOTHU TIO3BOJIIOT HAJEKHO 3aIUTUTh
LIEJIOCTHOCTh CUCTEMBI OT HETNPEIHAMEPEHHOTO WU YMBIILIEHHOTO pa3py-
IICHHUS TI0JIb30BaTEIIEM.

Iporpammuoe obecneueHue (I10) 60ka MO3BOJIAET OTOOPAKATH TEKY-
[IMe W 3a/1aHHbIe 3HAaYeHHsI OCHOBHBIX MapaMeTpOB MUKPOKIUMAaTa (Temrie-
paTypa, BIaKHOCTh, pa3pekeHne, 00beM BEHTHIIAINM), TEKyIUe U 3aJaH-
HBIE COCTOSHHSI HUCIIOJTHUTECIBFHBIX MEXaHH3MOB M 000pYyIOBaHUS (COCTOS-
HUS TPYMIT BEHTIWIATOPOB, TEIUIOTCHEPATOPOB, MOJOKCHHS CEPBOIPHBOIOB
U TPUTOYHBIX KJIAMAHOB), THATHOCTUYECKYI0 WHPOPMALHUIO 00 HCIOIHH-
TENBHBIX MEXaHM3MaxX M JaTyhkax. B pexume Hactpoiiku [1O Omoka B
(dopMe yIoOHOTO TpapuuecKoro OKOHHOTO HHTepdeiica MO3BOISICT MOJIB30-
BAaTEII0 BBIMIONHITE KOH()UTYPUPOBAHHE CTPYKTYphI 00OPYIOBaHUS, BBO-
IUTh U penakTupoBaTh mapameTpel ACY, B TOM 4YHCIe: HCIONB3yeMBbIe
TIPUTOYHBIE KJIAMaHbl TPYNNBI 0a30BOH (AMCKpETHBIC TPYMITBI U TPYIIIHI C
YaCTOTHBIM YIIPABIIEHUEM) M TYHHEIBHON BEHTWIISIIMH, YUCIIO, TUITHI U pac-
TI0JIOKEHHE JATYNKOB, CEPBOMIPHUBOIBI, TETIOTEHEPATOPHI U JIP.
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I1O 6noka MMeeT BCTPOCHHBIE PENAKTOPHI, MMO3BOJISIOIINE BBITOIHUTH
BBOJI M pEIaKTHPOBaHKE TaOIUI 1 TrpaduKoB 3aJaHNS TEMIEPATYPHI, BIIaXK-
HOCTH, 00BEMOB BEHTWIIALUH U Jp. Kax10e OKHO CHaOKEHO KOHTEKCTHBIMH
MOJICKa3KaMHU B BHJE Pa3BEPHYTOr0 MHOTOCTPOYHOTO TeKcTa. BBog m pe-
JAKTUPOBAHUE MapaMETPOB OCYIIECTBIAIOTCS C MOMOINBIO YJOOHBIX 3IIe-
MEHTOB yNPABICHUS (AMHAMUYECKH MOSBILIONINECS SKPAHHBIC KIIABHATYPBI
1 TIaHEIN ).

Bcest uapopMmarnyst o pabote MUKpOKIMMara coxpaHsercst B 0a3e JaHHBIX
B BHJE JKypHaJIOB cOObITHI. braronapst Haau4uio BCTPOSHHOTO KECTKOTO
JMCKa pa3Mep 0a3bl JaHHBIX MOXKET JOCTUraTh 3HAYMTENIBHBIX O0BEMOB
(necaTku TMrabaiT), 4TO COOTBETCTBYET JUIMTEILHOCTH HAKOIUICHUS HE Me-
Hee JeCSTH JIeT.

B xypHanax 0Ji0Ka HAKAIUIMBAIOTCS TPH BUJIA COOBITHI:

e ITapaMEeTPhI TEKYIIUX 3HAYCHUH 32 KOKAYI0 MUHYTY;

« BHyTpeHHHE coOBITHs ACY (cooOmieHns 0 cO0sSX U 0TKa3aX MCIIOIHU-
TEJILHBIX MEXaHH3MOB M OOOpYIOBaHHUS, OTKIIOUEHHAX 3JICKTPOIHEPTUU
WJIN TIepe3arpy3Kkax anmaparypsl);

e BHEIITHUE COOBITHS (BCE NEHCTBHSA MOJIB30BATEIIS: IPOCMOTP M pellak-
TUPOBaHKE MAapaMETPOB, HACTPOEK U KOH(PUTYPALUH, BBIIIOIHIEMBIX HEIO-
CPEACTBEHHO ¢ 0J10Ka JIN0O MO MHTEP(EHCY BEPXHETO YPOBHS).

bnok umeeT BCTpOCHHYIO Kamepy, kotopas (ororpadupyer nepcoHal,
M3MEHSIIOIINI TTapaMeTpbl CUCTEMbI HETIOCPEACTBEHHO ¢ OJoKa WM C TO-
MOIIBIO MepeKIItouaTeseldl pyyHoro ymnpaeieHus cuioBoro mikada. doro-
rpaduu COXpaHSIIOTCS Ha JKECTKOM JHCKE C TMPHBS3KOH K pealbHOMY Bpe-
MEHH JUTS OCIIEYIOIIETO COMOCTaBIeH s ()aKTOB N3MEHEHHUS HACTPOEK (JIH-
00 BO3IIEHCTBHIA HA OPTaHBl PYYHOTO yIpaBieHus) ¢ ¢pororpadpusmu. K 6mo-
Ky MOXHO MOIKIIOYNTEH IOTONHUTENEHYI0 Kamepy ¢ USB-uHTepdeticom
(nanpumMep Web-kamepy) Ui BUICOHAOITIOACHHS.

Kondwurypanuto obopynoBanus, rpapukn 3agaHuid, mapamMeTpsl pery-
JMPOBaHMSI M TaOJMII HACTPOEK MOXKHO COXPAHATh HAa BHEUIHUH
USB-HakonuTeb JJIst MOCIEIYIOUIEro THPAKUPOBAHUS HA IPYTHUE IITUYHH-
KM CO CXOXKel KOH(PUTYpaIHe.

biok o6opymoBan uHTepdeiicamu cBssu RS-485, Unrepuer, Wi-Fi u
MoayseM OecnpoBOJHON cBsi3u ZigBee Iuisl MOAKIIOYEHHUS K CHCTEME JIHC-
NeT4epu3aly U aBTOMATH3AIMM BEPXHETO0 YPOBHS (LIEHTPAJBHBIN ITyJIBT
aucnerdepa). [l AMCHETYEpCKOro IMyJsibTa MNpHIIaraeTcsl CHelualTn3hpo-
BaHHOE NporpammHoe obecrniedenre Control-2012.

ACY moxer paboTaTh B Tpex pexxumax (1adim. 4.2).
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Ta6nunma 4.2. Pesxnmsbl padotel ACY «Kaumat-2»

Pexxum

DyHK1MsA

ABTOMaTruue-
CKUIA

TMonnepxanue TemrepaTypbl, BIaXXHOCTH, MUHHMAIBHOTO (HOMHHAJIBHO-
ro) Bo3gyxooOMeHa 1o rpadukaM BeIpamuBaHus OTUNEL [IpexycMoTpeHa
orepaTHBHAsl KOPPEKTHPOBKA TPaUKOB B JOMYCTUMBIX Ipejerax: HOHHU-
JKeHHe / IOBBIICHHE TeMIepaTypsl +5 °C 1 MHHEMAIBEHOTO BO3TyX000Me-
Ha +30 % Ha 3amaHHOE BpeMs CYTOK, 3a/iep’KKa HapalluBaHHsS 0ObEMOB
BEHTUILMH PU OBICTPOM HMOBBIILICHHH TEMIIEPATYPhl HAPY)KHOTO BO3yXa
(peXuM CoOXpaHeHus! HOYHOHU npoxuael 10 +10 °C);

yIpaBJIeHHE BO3/lyX00OMEHOM OT HOMUHAJIBHOTO 110 TYHHEJIBHOTO;

B TYHHEJIBHOM PEKHMME aJIrOPUTMBI PEryJIMPOBAHMS YYUTHIBAIOT CCUCHHE
KOpITyca | 3a/laHHble KO (UIUEHTH! OXIaXIeHHs (C KOPPEKIHeH o BO3-
pacTy ITHUIBI) JUTS YIIPaBICHHS 110 «KOM(OPTHON» TeMIeparype;
yTIpaBJIeHHE:

PasrOHHOM BEHTWIALMEH IpU pa3sHULIE TEMIIepaTyp B 30HAX WIIH 11O LUKII-
TaiMm;

YBIIQKHCHHEM;

OXJIQXK/JICHUEM (HCIApPUTENIBHBIM WM JTIOOBIM APYTUM ABYXIO3HIHOHHBIM
«Bx/BBIKILY);

HarpeBoM (kanopudepamu, TEIUIOTeHepaTopaMH MM JPYTUMH HarpeBa-
TEJILHBIMH IPUOOPaMU C aBTOHOMHBIM YIIPABJICHUEM);

KJIallaHaMHM NIPUTOYHBIX IAXT C HHIUBHIYaJIEHBIM IIPUBOJIOM;

nByMs GeccTyneHdaTsIMu cepBornpusogamu DC24AC220V;

nByMsi OeccTyneHuaTbiMu cepBonpuBogamMu DC24AC220V mrop, rapauH
WIM CTaBeHb CHCTEMBbI TYHHEJIBHOTO BEHTWIMPOBAHMS WM OXJIAXKICHMS;
OCBEIL[CHHEM I10 3aJ]aHHOMY PACIIHCAHUIO;

KOPMIJICHHEM M0 3aJ]aHHOMY PaCITHCaHUIO;

BKJIFOUEHHE CHTHAIM3AIUK IPH HapYIICHUH PEXUMa WIH cOosX B pabore
obopynoBaHus

Pyunoit

VYrpaierue (BKJI./BBIKI.) TPyNIaMH BEHTHIATOPOB, TEIIOTEHEPATOPAMH,
OXJIQ[TENAMH, yBIAXXHHUTEIISIMH, CEPBONPHBOAAMH KIIATIAHOB U (hOPTOUEK
(«OTKpBITE/Y CTAHOBUTB B HY)KHOE TOJIOKEHNE/3aKPHITE)

ABapuiiHbli

IIpn HemcnpaBHOCTH CHCTEMBI JIEKTPOCHAOXEHWS M (WIHM) HapyIICHUH
paboTEI CHCTEM yNpaBJIeHUs KIMMaTOM Ha alllapaTHOM ypoBHeE (HE 3aBH-
CHT OT 2JIeKTPOHHUKHU) Peaan30BaHO aBapUIHOE yIpaBIeHUE:

IpH NIPONAJaHUH MUTAIOMEH CETH CEPBONPUBOJIBI IIPUTOUHBIX BO3TYIIHBIX
KIIa[IaHOB YCTaHABIMBAIOTCS B 3aJaHHOE IIOJOKCHHE B 3aBHCHMOCTH OT
BO3pacTa NTHLI. BKiroyaeTcs cucTeMa SHeproHe3aBUCHMOIo aBapHHHOIO
OTIOBEIIEHMUS;

Ip¥ c00e WM HEHCIPABHOCTH CHCTEM YIPABJICHHUS KIMMAaTOM BKIIIOUAETCs
onpeieNIeHHasl aBapuiiHas rpymmna (TPyIibl) BEeHTHIATOPOB, CEPBONPHBOMIBI
MIPUTOYHBIX KJIANAHOB yCTAHABIHBAIOTCA B 3aJaHHOE IOJOXKECHHE B 3aBHU-
CHMOCTH OT BO3pacTa NTHIIBL. BKitoyaeTcst cucTeMa YHEproHe3aBHCHMOIO
aBApPHUIHOTO OTIOBELICHHUS
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Tema 5 HUOPOBU3ALUA TEXHOJTOI'MYECKHUX
MPOLHECCOB OCBEHIEHUA ITUYHUKOB (2 1)

B mpOMBIIIJICHHOM MTHIIEBOJACTBE OJHHAM W3 OCHOBHBIX (DakTOpOB
BHEIIHEH Cpempl, CIIOCOOCTBYIOMINX TOCTHIKEHUIO TCHETHYECKH 00yCIOB-
JICHHOM TPOAYKTUBHOCTH NTHIIBI, SBJISIETCS OCBEIICHWE B NTHYHHKE, K OC-
HOBHBIM XapaKTEPUCTHKAM KOTOPOTO OTHOCATCS MPOIOJDKUTEIHFHOCTD CBE-
TOBOTO JHS, AITOPUTM €r0 U3MEHEHUs, UHTEHCUBHOCTb OCBEILEHHSI, CIEKTP
U IBETOBas TEeMIlepaTypa H3JIyu4eHHs, a TaKkKe [apaMeTphbl MyJIbCalluu
OCBEIL[EHHOCTH.

OcBelieHNe UrpaeT BaXKHYIO pOJib B 00ECTIEUEHUH YCIOBUH BBIPALIUBA-
HUS ¥ COAEP>KaHUs NTHUIBI, BIMSIET Ha POCT, Pa3BUTHE, MOBEACHUE U TIPO-
QYKTABHOCTH IITHIIBI, TIO3BOJISIET ONTHUMHU3UPOBATH KOHBEPCHIO KOpPMa, CHU-
3HUTH PACKJICB, KAHHHOAIN3M, a CIIeJOBATEIIFHO, TaIeK IOTOIOBBSI.

[Ipu opranu3anuy OCBEIICHUS B ITHYHUKE CIEAYET YIUTHIBATH 0COOCH-
HOCTH 3pCHUS NTHIBL. J[Mana30H AJTMH BOJH BUAMNMOTO H3ITyUeHHS, YIaBIIH-
BaeMOr0 NTHUIICH, IITUpPE YEIOBEUSCKOTO, a B €ro HIDKHEH JacTu (CHHUI
LBET) U BepXHEH (KPacHBIH [[BET) TYBCTBUTEIBHOCTH 3PCHUS BBIIIIEC.

IItuusr 001a7a10T YETHIPHMS OCOOBIMM BHJIAMH OJUHAPHBIX U ABOHHBIX
Konbo4ek. J[omoMHUTENBHBIN TUII OMHAPHBIX KOJOOUEK B ceTdaTke Iia3a
NTHUIBI, YYaCTBYIOIIMX B I[BETHOM 3PEHHUH, JeNaeT 3peHHE NTHIBI TeT-
paxpoMaTH4YecKUM, T. €. TEOPETHUECKH OHa MOKET pa3InyaTh B 2 pasa
OoJibllie 1IBETOB, YeM 4eJoBeK. UeTBEepThIid THII OJUHAPHBIX KOJIOOYEK MO-
KeT OBITh YYBCTBUTEIBHBIM K YIBTPa(UOJICTOBOW U (PHOIIETOBON YacTsiM
CIIEKTpa, a NTHII, 00TaJAFOIINX KaKIBIM U3 3THX THUIIOB KOJIOOYEK, OTHOCST
K 0COOSIM, IyBCTBHTEIBEHBIM K YIBTPA(QHOICTOBON WM (HHOICTOBOH YacTH
CIIEKTpa COOTBETCTBEHHO.

Jlo HemaBHEro BPeMEHHU TPAaIUIIMOHHBIMU MPH OCBEIICHUU TOMEIICHHH
JUIL COICp KAaHUS NTHIBI CYUTAINACH Tamnbl HakanuBauus (JIH) w mromm-
HecueHTHbIe Jamibl (JIJI). Onnako manas sHeproshGeKTHBHOCTh HNEPBBIX
(mo 20 mM/BT) 1 OTCYTCTBHE MOTHOIIEHHOTO YIIPABIEHUS OCBEIIEHHOCTHIO B
NITUYHUKE BTOPBIX MPUBOJIWIN K CHIKCHHIO IPOU3BOJUTEIBHOCTH IITHIIC-
BO/IYECKUX MPEINPUATHNA W3-3a OONBIINX 3aTPaT HA JIEKTPOIHEPTHIO U HE-
JOCTAaTOYHBIX 300T€XHWYECKHUX MOKa3aTeNel NTHUIIBI, OJHUM M3 OCHOBHBIX
(haKTOPOB YCHEUTHOTO YBEIWYEHHsI KOTOPBIX SIBISETCS 0OecHeyeHne 0JIHO-
ponHocTH craga nrunbl. IIpu cogep:kaHUM B NPOMBIIIIEHHOM NTUYHUKE
KpaiiHe Ba)KHO, 4TOObI Ha4aJbHBIH BO3pacT, Macca, (PU3HOIOTHUECKOE CO-
CTOSHME TTHIBI, a TAaKXKe YCJIOBHS €€ COJepKaHHs ObIM MaKCHMaJbHO
CXO0XHMHU C HOpMaTUBaMH NpousBoauteneil kpocca. OcBelleHUE SBISIETCS

44



Ba)KHOU YacThIO OOIIEro MUKPOKJIMMATa B NTUYHUKE KaK MPU HAIOJIBHOM,
TaK M KJICTOYHOM cofepkaHuu. [Ipu sToMm Oorbmiast miIomaaps NTHYHUKA, B
KOTOPOM TITHIA COIEPKHUTCS Ha MOy, 1 OCOOCHHO €€ PaCIOJIOKCHUE Ha
HECKOJIBKUX BEPTHKAIBHBIX Spycax KIETOYHOTrOo 00opynoBaHUS TpeOyeT
pEIICHUs CIOKHOH 3aa4un 0O0ecnedeHns] pAaBHOMEPHOH OCBEIIEHHOCTH ITy-
TEM CO3JIaHUs JUIS TIOTOJIOBBS OIMHAKOBOTO CBETOBOTO MUKPOKJIMMATA.

[Ipu ncnons3oBarnu JIH u JUJI, HanpuMep B KIETOYHOM 00OPYAOBAHUH
JUISL COAep>KaHUs NTHUIIBI, OCBELIEHHOCTh B KJIETKAX, PACHOI0KEHHBIX Ha pa3-
HBIX sIpycax KJIETOYHOW OaTapew, BapbHpyeT B LIMPOKOM JHana3oHe. Ycra-
HOBJICHO, YTO MOBBIIIEHHAs! U MOHIDKEHHAS! OCBEILIEHHOCTh BBI3BIBAET Y NTH-
(bl COCTOSIHUE XPOHHYECKOTO CTpecca M MPUBOJUT K CHIKEHHIO KHU3HECIIO-
COOHOCTH M NPOAYKTUBHOCTH. [Ipn 3TOM OOJNiee CHTBHBIM CcTpecc-(pakTopoM
SIBIIICTCS] Upe3MEpHast OCBEIICHHOCTh. PaBHOMEpHAsI OCBEIIEHHOCTh BO3MOK-
Ha TOJIBKO TIPH YBEIMYCHUH KOJINYECTBA HCTOYHHKOB CBETA, PACIIONOKEHHBIX
TPaJNIIMOHHBIM CIIOCOOOM TOPH30OHTAIBHO B HECKOIBKUX JIMHUSIX OCBEILICHUS
TIPY HATIOJIbHOM COZEP KaHWH NTHIB! WIIK HA OJJHOM MO/IBECE B KaXKIOM IpO-
X0e MeXIy KiIeTouHbIMH OatapesMu. [Ipm mcmoms3zoBanuu JIH u JIJT sto
TPUBOJUT K eIlie OOJNBIIEMY YBEIMYCHHIO YHEPronoTpeOIeH s, a clIeqoBa-
TENBHO, CHIDKEHHIO 3()(PEKTUBHOCTH IIPOU3BOJICTBA MsiCa U SHIa MTHLIBI.

Jnst ynpaeneHust ocBelieHHOCThI0 B ntuyHuke ¢ JIH u JIJI pa3paborans
HEKOTOpble TexHudeckue peumeHusa. Hanpumep, xommnanuei «Peseps»
(r. Tyna) pa3pa0boTaHO U BBIITYCKAETCSI YCTPOHUCTBO YIIPABJICHUS CUCTEMAMHU
ocsenlenus Ha JIJI, ucnonp3yemsbix B ITULEBOACTBE. Perynstopom ocsele-
Hus PJIO-02 (puc. 5.1) ympaenstores 1o 300 JTFOMHHECIICHTHBIX CBETHIIb-
HUKOB, ITOJIKITIOYaEMBIX K BBIXOJY YIIPABIISIOIIEr0 aHAJIOTOBOTO curHaia 0—
10 B, u obGecrieunBaeTcss U3MEHEHHE OCBELIEHHOCTH B NTHYHUKE COTJIACHO
3aJaHHBIM pEXHMaM MPEPHIBUCTOTO OCBEICHMS C peayn3aiueil B coBpe-
MEHHOM BapHaHTe (DYHKIHH «PACCBET-3aKaT.

OnHaKo WCIIONb30BAaHHWE YIPABICHUS CBETOBBIM HOTOKOM, OCOOEHHO
JIJI, IpuBOUT K CYIIECTBEHHOMY COKPAIIEHHUIO X CPOKa CIY>KObI M 3HAYH-
TETBHOMY YIOPOXXAaHUIO OCBETHTEIEHOTO 000y IOBaHUS.

HacTosmum peBOTIOIMOHHBIM HPOPHIBOM B 00JIACTH TOBBIMICHHUS (-
(PEeKTUBHOCTH OCBEUICHHUS NTHYHHUKOB CTaja BO3MOXKHOCTH HCIIOJIB30BAHUS
COBPEMEHHBIX, B TOM YHCIIe IH(POBBIX, TEXHOJOTHH HA OCHOBE TBEPIO-
TENbHBIX UCTOYHUKOB CBETa — CBETOAUOJ0B. [Ipy 3TOM eciau B 0T€4eCTBEH-
HOM MTHIEBOJICTBE B OCHOBHOM HCHOJIB3YIOTCS 3apyOeKHbIE TEXHOJIOTHU U
o0opysoBaHHE, TO OCBELICHHE CTaJO OJAHWUM W3 HalpaBJEeHHH, KOTOpoOe
YCIIEIIHO Pa3BUBAETCS HA OCHOBE OTEUECTBEHHBIX HAYYHOIO MOTEHIUAla U
MIPOM3BOJICTBEHHO 0a3bl.
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Tl

Puc. 5.1. Perymarop ocsemenns PJIO-02 xomnanuu «Pesepsy (1. Tyna)

Ha poccuiickoM pbIHKE CHCTEMBI CBETOJHMOIHOTO OCBELICHUS (nanee —
CCO) s NTHIEBOACTBA MpEJIaral0T HECKOJIBKO KPYITHBIX MPOM3BOIUTE-
neit mponykuun — Kommanus «['emam» (. benropon), «Peseps» (r. Tyma),
«Texunocerpl'ymm» (r. Uepenosen). B obmieii cinoxuoctu 6onee 80 %
nruiedadpuk B Poccuu UCTIONb3yIOT CBETOAMOAHOE OCBEUICHUE 3TUX IPO-
U3BOJUTEIIEH.

B otnuuue ot JIH u JUJI, Ha OCHOBE KOTOPBIX BO3MOXHBI B OCHOBHOM
aHaJIOrOBbIE TEXHMYECKUE PEIeHHUs, NCIIOJIb30BaHHE CBETOIUO/IOB B OCBe-
IIEHNH NTHYHUKOB IO3BOJIMJIO HCIIOJIB30BAaTh COBPEMEHHBIC, B TOM YHCIIE
1rQpoBkIe, TEXHOIOTHH B IEJISIX:

e OpraHM3alUM YIPaBICHHUS OCBEIIEHHOCTHIO, 00ECIEUEHHUS] BBICOKOH
JIEKTPOOE30IIaACHOCTH ¥ PABHOMEPHOCTH OCBEIICHUS B ITHUYHUKE;

e ONITUMHM3AIMN COCTaBa, CTPYKTYpHl M BbIMOMHsIeMbIX (ynkunit CCO
JUTS TIOBBIIEHHS 3(h(PEKTUBHOCTH M CHIDKEHHUSI CTOMMOCTH 000pY/10BaHHS;

o IIPOCKTUPOBAHUA PACTIPEACTICHNUS OCBCIICHHOCTH B NTHYHHUKE C HC-
TOJIb30BAaHUEM CIIeIHaIbHOTO porpammuoro obecnedenus (CI1O) u omnpe-
JIENCHNs] ONTHUMAJIBHOTO KOJIMYECTBA HEOOXOAMMBIX CBETWJIBHHUKOB M HUX
1apamMeTpoB;

e OTIPEJEIICHNUS 3HAUCHUI apaMeTPOB OCBEILICHUS, IPH KOTOPBIX MOTYT
OBbITh IOCTHUTHYTBHI BBICOKHE 300TEXHUYECKHE MOKA3aTEIH NTUIIbI WIH CHU-
KEHO MX HEraTUBHOE BIIMSHHE, 00pabOTKH, aHAJIN3a Pe3yJIbTaToB HayYHbBIX
HCCIIeJOBAaHUH M BHIPAaOOTKM HAa MX OCHOBE PEKOMEHIAIUH 3((PEKTHUBHOTO
UCIIOJIb30BAHHS CBETOIMO/ITHOTO OCBELICHUSL.
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Jins Mcronb30BaHMsl MCTOYHUKOB CBETa B NTHUIEBOJCTBE HEOOXOAUMO
YIPaBIEHHE MX CBETOBBIM ITOTOKOM OT MOJIHOTO BBIKIIFOUCHUSI IO MaKCH-
MaJIHOTO YPOBHSA cBedeHH. D()(EeKTHBHOE YIPaBICHUE PEKUMAMHU OCBE-
IIEHHUsI B TEPHOJ BBIPAIMBAHMS W COJCP)KAHUS SBIACTCS HEOOXOIUMBIM
YCIIOBHEM ISl JOCTIKEHUSI BEICOKOH JKH3HECTIOCOOHOCTH M IPOAYKTUBHOCTH
nTUnel. B cBA3u ¢ 3TMM B HacTosiiee BpeMsl HEPETyIHpyEeMble HCTOYHHKA
CBETa B NTHILEBOJACTBE IMPAKTHYECKH HE HCIOJB3YIOTCS. YIIPaBISTh CBETO-
BBIM ITOTOKOM CBETOJUOIHBIX CBETIJIbHHKOB, a 3HAYHT, U OCBEILICHHOCTBIO B
MIOMEIIICHUH, TJIe OHU YCTAHOBJIEHBI, MOXHO JIBYMsI OCHOBHBIMH CIIOCOOAMU:

» U3MEHEHHEM HETMOCPEICTBEHHO Pabouero HanpsKeHHUs U TOKa CBETOAUO-
Jla B COOTBETCTBUU C YIIPABJISAIOUIUM BO3JCUCTBUEM C 33/JaHHOU TpaJlaliiei;

e HCIIOJIb30BAHNUEM IMIMPOTHO-UMITyNbcHON Moxayisiuu (IHMM) nHamps-
KEHUSI U TOKA ITUTaHHS CBETOIHOIA.

OCHOBHBIM CIIOCOOOM YTIPaBJICHHUS! OCBEIICHHOCTHIO B ITHYHUKAX SIBIIS-
eTcsl IUPOTHO-UMIysIbcHass Mopysinus (LLIMM) nutatornero HanpsoKeHUs
CBETOJMOAHBIX CBETHIBHUKOB, OHA HCIOJB3YETCSI B CBETOANOIHBIX CHCTE-
Max ocBemieHus Ha Ooxee yeM 90 % NTHUIEBOAUECKUX TpeAnpusaTusix Poc-
cun n OmwkHero 3apyoexss. [IIMM mo3BomseT CyIecTBEHHO MOBBICHTH
3¢ GEeKTHBHOCTh, HAICKHOCTh, CHU3UTh CEOCCTOMMOCTh OpraHH3alUuu
YIpaBJIEHUs CBETOINOIHBIM OCBEIICHUEM, TIOBBICHTH 3JIEKTPOOE30I1acHOCTh
9KCIUTyaTallil ¥ OOCIY>KHBaHHUS OCBETHTEIHBHOTO OOOPYHOBAaHMS 3a CUET
HCTIONB30BaHuUs HU3KOTO (10 50 B) HanpsKeHNs MUTaHUS CBETHIIEHUKOB.

lupotHo-umnynbcHass — momymsimust  (IIUM,  amrm.  pulse-width
modulation (PWM)) — mpoiiecc yrpaBieHus MOIHOCTBIO METOJIOM MEPHO-
JMYECKOTO BKJIIOYCHUS U BHIKITIOUCHUS HArpy3KH ¢ HEM3MEHHOW 4acTOTON 1
N3MEHSEMOI CKBRKHOCTBIO (3aI10JTHEHUEM ) UMITYJIBCOB.

[pu MM HamnpsikeHHsI UICTOYHUKA MUTAHUS MEPUOJL CIEIOBAHUS HM-
nyabcoB (T) m aMmimuTyna OCTaroTCsl MOCTOSIHHBIMH, @ JUINTEIBHOCTh MM-
MyJbcoB M3MeHsiercss. OHa BBIpaXKaeTcsl B ABYX B3aMMHO OOpaTHBIX BEJH-
YHHAaX — CKBAXXHOCTH M Ko3(¢uimenTte 3anoiaHeHus. Hampumep, ckBax-
HOCTh MeaH/pa paBHa 2, a ko3¢ durment 3anonaenus — 0,5, WM 3amoHe-
uue 50 %.

3peHre YenoBeKa WMEET OMNPENESNICHHYI0 WHEPHHI0 (TIEPCHUCTEHITHIO),
KOTOpast OMpEIeNeT CIIOCOOHOCTh BOCIIPUHUMATD TUCKPETHBIE MOCTIeI0Ba-
TeJIbHBIE BO BPEMEHH COOBITHS Kak HerpepbiBHBIE. Kiaccuyeckum mpume-
poM siBisieTcst quck HeloToHa, KoTOphIid ObLT omucaH emie Iltonemeem Bo
II B., IeMOHCTpHpPYIOIIMIT MOTy4eHHe OeNoro IBeTa U3 LBETHBIX CEKTOPOB
IIpU X OBICTPOM JBMOKEHHH. [Ipy onpeieneHHO! CKOPOCTH JIBH)KEHHS CeT-
MEHTHUPOBAHHBIH 110 [[BETaM JIMCK IpeBpallalcsi B HENPEPhIBHBIN — Oenoro
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LIBEeTa, a TJa3 yejoBeKa IMepecTaBall BOCIPUHUMATH OTIENBbHO KaXKIBIH U3
pa3HOUBETHHIX ceKTOpOB. [0 Toif e mprauHe OBICTPO CIEAYIOMHNE APYT 3a
JPYTOM CMEHSEMBIE HECKOJIBKO YPOBHEHW OCBEUICHHS IIPH IIPEBBHIIICHUT
OTIpE/ICTICHHON YacTOTHI OyAyT BOCHPUHUMATHCS OpraHaMH 3pEHUS YeJIOBe-
Ka KaK HEeKWH OIMHAKOBEIA YCPEOHEHHBIH YPOBEHb OCBEIEeHHOCTH. 1107100-
HOE BOCTIPHUSTHE SBIISICTCS OCOOCHHOCTBIO 3PEHHS, B TOM YHCJIE W IITHIHI.
brnarogaps stomy Bo3MOkHO wucnonb3oBanue LIMM nns ynpasneHus
YPOBHEM OCBEILIEHHOCTH B NTUUHUKAX.

MakcuManabHO BO3MOXHBIA CBETOBOW MOTOK CBETHJILHHUKA JTIOCTUTAETCsI
IpU MOJjaue Ha HEr0 MOCTOSHHOTO HampsbkKeHus mpu otcytcerBun UM,
Jlns peanuzanuy CHYKEHUS YPOBHS OCBEIIEHHOCTH HANpPsDKEHUE TOIBEpra-
etcs [IINM c 3anonnenueM 50 % u 25 %. Ilpu 3ToM ykazaHHOE 3amoJiHe-
HHUE MMITYJIECOB OTOOpakaeTcsi Ha OJIOKE YIPaBJICHUS, a OPTaHbl 3PCHHUS de-
JIOBEKa W MTHUIBI OyIyT HAOIIONATh MPAKTHICCKH TAKOE KE CHIDKCHUE OCBE-
meHHocTd Ha 50 u 25 % B NTHUYHUKE, [I€ YCTAHOBJIEHBI HCTOYHHUKH CBETA.
YacToTa CcleOBaHHSA HWMITYJIIECOB B CHCTEMaxX OCBEIIeHHs <« TeXHOCBET
I'pymm» cocraBiser 977 ', 9TO B HECKONBKO pa3 MPEBBIMIACT TPEOOBAHMUS
T'OCT 33393-2015 (mo 300 I'm), a Takke rapaHTHPOBAHHO OOECIICUHBAET
OJIMHAKOBOCTH U HETIPEPHIBHOCTD OIIYIIICHHUS YPOBHS OCBEIICHHOCTH.

JlaHHBI CMOCOO YIPABICHUS OCBEIICHHOCTBIO M HCIOJIb30BAHHUE IS
MUTAHKS CBETUIILHUKOB B ITUYHUKE TMOCTOSIHHOTO HanpsykeHus (48 B) mos-
BOJISIFOT CYIIECTBEHHO CHU3UTh CTOMMOCTH CHCTEMBI OCBEIEHHUS 3a CUET
ONTHUMU3AINH KOHCTPYKIMU CBETHJILHUKOB M CXEMBI YIPABIEHUS UX CBE-
TOBBIM ITOTOKOM, O0ECTIEYNTh CTAOWIBHBIA MPOJODKUTEIBHBIN PEeXUM pa-
OOTBI CBETOAMOJIOB, MOBHICHTH HAJIEKHOCTH O0OpYIOBaHHS, SIEKTPOOE3-
OTAaCHOCTh TP €€ IKCIUTyaTallii U OOCITy>KUBaHHUH. J[JIs1 TaKOTO BapHaHTa
YOpaBJeHUs OCBelIeHHEM ¢ ucroib3oBanneM LIINM koaddunueHT mynb-
carm Oynet paBed 100 %, a wactota — 977 I'i, 9TO cOrTacHO HMccCieI0Ba-
HUsM, ipoBerieHHBIM Ha 0aze ®HL] « BHUTUIL» PAH (r. Ceprues [ocarn),
HE BJIMSIET Ha 300TEXHUUECKHUE MTOKA3aTENH MTHUIIBI.

Cospemennsie nTuaHUKHA 060pynyroTcs CCO, B KOTOPYIO BXOMAT, IO-
MHMO CaMUX CBETOJUOJHBIX MCTOYHHKOB CBETA, €IIe W JIEMEHTHI dJIeK-
TPONUTAHUS M YIPaBIEHUS CBETOBBIM MOTOKOM CBETHIHLHUKOB. CoOBpe-
MEHHBIE TEXHOJIOTHUH MO3BOJISIOT UCTIOIB30BaTh MOAYJIbHBIN MPUHITAI TTO-
ctpoenust CCO.

CTpyKTypHasi cXeMa OCBETHTEIFHOTO O00OPYIOBAaHUS COCTOHT M3 TPeX
(YHKIIMOHAJIBHBIX OJIOKOB:

« Osioka ynpasinenus (BY), Bkimouaromero B cedst KOHTpOIUIEp yHpasiie-
HUSl CUCTEMOW CBETOIMOJHOIO OCBEIICHUs U OJIok muTanus Ha 12 B. BY
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MOJTHOCTHIO aBTOHOMEH M MOXKET HMPOM3BOJIUTH BO3JCHCTBHE Ha CHUCTEMY
OCBEIIEHHSA IO 3aJI0’KCHHOMY PAaclMCAaHUIO 0€3 TTOCTOSIHHOTO BMEIIAaTelNb-
CTBA YEJIOBEKA;

e Omoka compspkerus (BC), KOTOPBIA COCTOMT W3 IUIATHl WIIM TPYIIIHI
mwrat conpspkerus (I[1C), npuanMatomux curHan ¢ BY B Buge mudposoro
makeTa NaHHBIX, U O0mokoB nutanus (BII) manpsoxkernnem 48 B (wmm 24 B)
rpymr cBeToanoaHbX cBeTHIIBHUKOB (CC). TIC cayxwut ucrounnkom INUM
nuTapouero HampspkeHus, nocrynatomero ¢ bIT va CC. Ilutanue camux
IIC taxxe ocymectnisercss or BII. B BC BcTpoeHBl aBTOMaTHYECKUE BBI-
KIIFOYaTeNU JUIs MPEAOTBPAIEHUS BBIXOJIa U3 CTPOsl YCTPOUCTB U3-3a Mepe-
Ipy3KH WM KOPOTKOT'O 3aMBIKAHUS;

o rpynn CC, cocTaB KOTOPBIX MOXET MEHATHCS B 3aBUCHUMOCTH OT pac-
nooxxeHuss CC B ITHYHMKE, HO HE JTOJDKEH IIPEBBIIATh MAKCHMAIBHO BO3-
MO>KHBIE 3HaU€HHUs 110 Harpy3ke BII.

brnok ympaBneHus BKIIOYaeT B ce0s 3JEMEHTHI HACTPOWKN KOHTPOJILIC-
pa, aucruress (MHIUKATOpa), CUMBOJIBHOTO MHAWKaTOpa (2x16), MHKpocxe-
MBI YacOB PEAJBHOTO BPEMEHH C KBAapLEBOH CTaOWMIM3aIMeH, KIaBHATYPbhI
yIpaBieHUsI ¥ Habopa MmporpamMMebl, IpaiiBepa mepeaadyn MU(POBBIX IaKe-
TOB maHubIxX Ha I1C.

B 6ioxe ncnosip3yercss MeTOJ TPYyHIHUPOBAHUS MOBTOPSAIOLINXCS THEH
pacnucaHus B OTJENIbHBIC TPYIIIBI, MMEIOIINE MOPSAKOBEIE HOMepa ¢ 1 1o
47 (MakCHMaJbHOE YHCIIO TPYT 3aBHCHUT OT BEPCHH NPOrpaMMHOTO obecre-
yeHus). Kaxxnas rpymnma Moxer cofepxats oT 1 10 99 nueit, uyTo mo3Bosser
(hopMHpOBaTh pacIiicaHie OCBEIICHHOCTH Ha IPOJIOJKUTEILHOE BPEMSI.

BBox mporpaMmsl ¢ KiIaBHaTypPbl OCYIIECTBISIETCS] B PEKHME TEKCTOBO-
TO JMajora, OpraHW30BaHHOTO IMOCPEACTBOM BBIBOJIA COOOIIEHHH Ha TEK-
CTOBBIN MHAMKATOp. [IpM BBOAE MPOM3BOMUTCS 3aMPOC KOJIMYECTBA COOBI-
THIl B CYTKH, BPEMEHH W3MEHEHMs OCBEIIEHHOCTH, HPOJODKHTEILHOCTH
«paccBeTay M «3aKara», a TaKXKe APYTHX HapaMeTpoB.

g Bo3neicTBUS Ha IUIaTy COIpsbKEeHUs B bY ucnone3yercs nepenada
unpoBbIx TakeToB AaHHBIX Ha [IC mo wWHTEpdeicy «TOKOBas TMETIs.
B 3aBHCHMOCTH OT 3aJI0KEHHOTO PACIHUCAHUSA KOHTPOJUIEP NepenaeT JaH-
HBIE Ha IUIATy CONPSDKCHUS U N3MEHEHHsI OCBEIIEHHOCTH M APYTHX Mapa-
METPOB OCBEIICHHS.

Hcnonbp3oBanue MMPOBBIX TEXHOJIOTHH IO3BOJSET YHPABISTH CBETO-
BBIM IIOTOKOM CBETHJIbHUKOB C TOYHOCTBIO, OOECIEUMBAIOLIEH I'Paaalfio
YpOBHEH OCBELIEHHOCTU B NTUYHUKE OT 0,2 10 2 1K B 3aBUCUMOCTHU OT MakK-
cuManbHoro 3HaueHus. Kpome Ttoro, IIC coBmectHo ¢ BY Mosxer ObITh 3a-
IIPOrpaMMHpPOBaHa NPAKTHYECKH Ha JI00YI0 3aBHCHMOCTb YPOBHSI OCBe-
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IIEHHOCTH OT YIPAaBJISIOIIEr0 BO3JEHCTBUS, YTO IO3BOJAET 3aJaBaTh pas-
JTMYHYIO TPAJaIiio N3MEHEHHS OCBEICHHOCTH Ha Pa3HBIX Y4acTKaxX Mpak-
TUYECKOH OCBeleHHOCTH. HanpumMep, npu MakCUMaJIbHOM OCBEIIEHHOCTH
100 nx B NTHYHMKE HAMOJBHOrO coaepkanus nTuubl oT 0 1o 30 K MOXKHO
3a1aTh TPaJaIHio mMeHeHns ocBemmeHHocTH B 00,2 1k, ot 30 1o 50 ik — 0,5 1k,
a janee — 10 MakcuManbHoOro ypoBHs 100 1k B 2 Jk.

UYetsipexkaHanbHBIA 070K conpspkeHmst BC-48.4.4 cocTonTt m3 4eTsIpex
IIC u BII; Bxoaueix curHampHbIX KieMM [IC, Ha koTopele mocTymaeTr
YIPaBISIOUMNA CUTHA OT BY; BXOIHBIX/BBIXOJHBIX aBTOMAaTHYECKHUX BBI-
KJIFoYaTened ¥ KJIeMM JUIsl IOAKIIIOUeHHs OJIOKOB UTaHus ot cetd 220 B u
HArpy3KH (CBETOIHMOMHBIX CBETHJIHHHMKOB). KoiuuecTBO OJIOKOB MUTAHUS,
IUTaT COMNPSDKEHUS U 3JEMEHTOB KOMMYTAIIMM MOXET MEHATHCS B 3aBHCH-
MOCTH OT HEOOXOIMMON MOIIHOCTH Harpy3KH M KOJIMYECTBA ITOJKITIOYAC-
MBIX TPYIII CBETUIIEHUKOB.

[TnaTa conpspkeHns BKIIoYaeT B cedst MHTepdelc NpueMHNKa ApaliBepa
«TOKOBas TETISH C TaJbBaHMYECKOHM pa3BsA3KOH (ONTPOH); KOHTPOIIIEp Ha
0aze OIHOKPHCTAIHHOTO MHKPOKOHTPOJUIEPA, BBHITOIHAIOMIEIO (DyHKIUH
00pabOTKKM TPUHATHIX MaKeTOB (Aemmdpanus aapeca, 3HadeHus [IUM u
NpOBEpKa KOHTPOJBHOW CyMMbI), (opMmupoBanus 16-6utHoro HIMM wu
yIpaBJIEHUs] PEBEPCUBHBIM pejie U JpailBEpPOM C CHIOBBIM KIIFOUOM; JIpai-
BEp C CHJIOBBIM KJIIOUOM, 0OECTIEYMBAIOIINM BBIJJauy IMHUTAIOIIET0 HaIpsKe-
Hus 48 B ¢ I1IMIM Ha rpynis! CBETUILHUKOB.

[Tnata conpspkeHHs OCYHIECTBISIET NMPHEM JAHHBIX B BHJIE LU(PPOBBIX
MIaKeTOB-KOMaHJI, X Aemmudpanuio u odecrieueHune renepammu LHINM c 3a-
JIAaHHOHM B ITaKeTe CKBAYKHOCTBIO C paspemeHneM 16 OuT (SIpKoCTh peryim-
pyercs ot 0 1o 100 % c marom 1/65536). Kpome toro, I1C BeimonHser
(YHKIMHA 3aIUTHI OT KOPOTKOTO 3aMBIKAHHS B €M HATPY3KH.

Takum 00pa3oMm, NPUMEHEHHE CBETOAMOAOB B KauyeCTBE HCTOYHHUKOB
CBETa B OCBETHTEIHLHOM OOOpYIOBaHMH JUIS NTHYHUKOB ITO3BOJIAET CO3/a-
BaTh COBPEMEHHBIE CHCTEMBI OCBEIEHHsI, B KOTOPBIX HCIIOJIB3YIOTCS Iepe-
JIOBBIC ITU(POBBIE TEXHOIOTHUH B [EJISIX:

e CHIDKEHHSI €ro Ce0ecTOMMOCTH IIPH OJHOBPEMEHHOM IOBBIIICHUH
HA/ICKHOCTH ¥ CPOKa CITyKOBI;

e CYIIECTBEHHOTO IOBBIIIEHHUS 3JIEKTPOOE30MACHOCTH IIPH HKCIUTyaTa-
LMK ¥ 00CITY)KMBaHHH, a TAK)KE PABHOMEPHOCTH OCBELICHUS B ITHYHUKAX;

e MIOBBIIICHUS] IPOU3BOAUTENIBEHOCTU NTHUIEBOAUYECKUX MPENNPUATUI 3a
CYET BHEJPEHHMS INEPEOBBIX METOAWK COJEp)KaHMs NMTHIBI (PEXHUMBI Ipe-
PBIBUCTOTO OCBELIEHHUS, HIMHUTAIMS «PACCBETa» U «3aKaTay, OCBELICHHE CO
CMEHSIEMOH1 [IBETOBOM TeMIiepaTypou u JIp.);
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e MCKJIIOUEHUS UJIH CYIIECTBEHHOTO CHIDKEHHSI HETaTUBHOTO BIMSHUS Ha
300TEXHUIECKUE ITOKA3aTENN NTUIBI HEKOTOPBIX MapaMETPOB OCBELICHUS
(Tymbcanys OCBEUICHHOCTH | JIp.).

CoBpeMeHHbIE [TU(POBEIE TEXHOJOTHH IMTO3BOJIIOT HEPE] 3TAloM Ipo-
m3BozacTBa ¥ MOHTaka CCO B NTHYHHUKE TPOU3BECTH MOJCIHPOBAHUE pac-
MIPEICICHNS OCBEIEHHOCTH B NTHYHHUKAX KAK HAIOJBHOTO, TaK M KJIETOY-
HOTO coeprkaHus. B pe3ynpTare ¢ MUHIMaIbHBIMH 3aTPaTaMH MOXKHO BBI-
OpaTh ONTUMAJBHBIA COCTaB, KOHQUIYpALMIO OCBETUTEIHHOTO 000pYyI0Ba-
HUSL U U30eKaTh CHIOKEHHS 3 ()EKTHBHOCTH OCBEILICHHUSI.

HarnsaHo npeacTaBuTh pacipeieeHue OCBEIEHHOCTH B NITHYHHUKE NIPU
IIPOEKTHUPOBAHNU CHCTEMBI OCBEIIEHUS M03BOJIIET CBETOTEXHUYECKUH pac-
4eT, BHINOJIHEHHBIN B OeCIJIaTHOM JOCTYITHOM B CeTH VMIHTepHeT crernuaib-
HOM niporpammHOoM obectiedennu (CIIO) — nporpamme «DIALux». OgHako
JUIsL TIPOBEJCHUS pacdyera HeoOXOoAnMa CBETOTEXHHYECKAss MOJIENb HCTOY-
HUKOB cBeTa. Co3maHue TaKoi MOAENH, TEXHHYECKOE OIMCaHUe KOTOPOil B
¢dopmammzoBanHoM Bunme it CIIO «DIALux» comepxwurcs B daitmax c
pacIIMpeHHeM ies, MPeACTaBIsieT cO00H M3MEpeHHEe CBETOTEXHUIECKUX Xa-
PaKTEepUCTHK HA CHEUHAIbHOM O0OpYyIOBaHHWH, HANpPUMEP, YCTAaHOBKE
«®Dnakc» MPOU3BOACTBA OTEUECTBEHHOM (QUPMBI « ApXMIIaiiT.

[MpoBoauTh uM3MepeHHs W (GOpMHPOBATH TaKHe MOJEIU HCTOYHHUKOB
CBeTa MOTYT TOJBKO aKKpEAWTOBAHHBIE MPEAUPUATHI. Mojaenu UCTOYHH-
KOB cBeTa B BuJe ies-daiinos 3arpyxatorcs B CIIO «DIALux», rae co3na-
€TCsl MOJIeNIb MTUYHUKA; B HEM PACTPEAEISIOTCS HEOOXOIUMBIM 00pa3oM
WCTOYHHMKHM CBETA M 33/1al0Tcs Apyrue napameTpsl. Hanbomnee mpocThiM sB-
JSIETCSl CBETOTEXHMWYECKHH pacueT NTHYHMKA HAIOJIBHOTO COJAEpPKAHHUS.
[Tpn HarmoapHOM COJEp)KaHUN NTHIBI PABHOMEPHOCTH OCBEILCHUS B 00IIEM
Cllyyae 3aBHCHUT OT KOJIMYECTBa MCIIOIb3YEMbIX HCTOUHUKOB CBETa, UX pac-
TIOJIOXKEHHS U TEOMETPHIECKNX pa3mMepoB. Kpome Toro, BaskHbIM (pakTopom
sBisiercst kpusast citbl cBeta (KCC) cBeToaMOTHBIX CBETHIIBHUKOB.

Bonbiiee KOIUYECTBO CBETOAMOIHBIX CBETHIBHIKOB MOITHOCTHIO 6 BT,
PACTIOJIOKEHHBIX Ha IATH JHHUSAX OCBEIICHHUS, B OTIMYHE OT MCTOYHHKOB
cBeta 12 BT Ha 4eThlpex JIMHHSX, JAOT Ooyiee BBHICOKYI0 PaBHOMEPHOCTH
OCBEIIEHHsI MTPU BO3pacTaHuK croumocTtu obopyzaoBanust Ha 8—10 %. Co-
3/IaHNE OJMHAKOBOH OCBEIIEHHOCTH ISl BCETO TOTOJIOBBS SIBIISIETCS HEOO-
XOANUMBIM ISl 00ECTICUEHHS CXOXKHX YCIOBHH CO/IEPKaHUS NMTHIBI U B KO-
HEYHOM MTOre AOCTHXKEHUS €€ BBICOKMX 300TEXHHYECKHX IOKa3aTelel.
OCHOBHBIMU NPEUMYILECTBAMH COJEPKAHUS NTULBI B MHOTOSIPYCHBIX KIle-
TOYHBIX Oarapesix SBISIOTCS CYIIECTBEHHOE YBEIMYEHHE IIOTOJIOBBS B
NITHYHUKE W BO3MOXKHOCTH 00ECHEUUTh BBICOKYIO CTEIICHb MEXaHM3AIUU U
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aBTOMATHU3alUU TEXHOJOTMYECKUX IPOIECCOB, YTO IOJOXHUTEIBHO CKa3bl-
BAeTCI HAa 300TEXHHYECKHX ITOKA3aTeIX NTHLBI M IPOH3BOIUTEIHLHOCTH
Tpyna. OJHAKO ¢ TOYKH 3PEHUS OJHOPOIHOCTH CBETOBOTO MHKPOKINMATA
IUISL BCETO MOTOJIOBBS IITHIBI KIETOYHOE COAEPKaHHEe MPENCTaBIsIeT co00i
ropaszo 0oJiee CIOXKHYIO 3a1a4y, IPU KOTOPOH paBHOMEPHOCTb OCBELICHHS
HE00XOMMO 00ECIIeUUTh HE TOJIBKO B OJHOW T'OPH30HTAIBHOH IUIOCKOCTH
(KaKk TpH pasMEIICHUH NTULBI NPY HANOJIGHOM BBIpPAIMBAHHU), HO M Ha
YPOBHE Ka)KAOro spyca KiIeTouHbIX Oatapeil. Ilomp3ysch pesyiabraramMu
CBETOTEXHUUYECKOI0 pacuera Iy Pa3HOro KOJIMYECTBA M MOILIHOCTU CBETO-
JIMO/IHBIX CBETHJIBHUKOB, MOXKHO HAarJISIHO INPEACTaBHTh KapTHHY pacipe-
JIeNIeHNs] OCBELIEHHOCTH B paccMaTpuBaeMoM nTuuHuke (puc. 5.2, 5.3) u
BHIOpaTh BapHaHT OCBETHTENHLHOTO O0OPYAOBAaHHMS C MUHMMAJbHBIMU 3a-
TpaTaMu (UHAHCOB, BPEMECHHU U PECYPCOB.
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Puc. 5.2. CBeTOTEeXHHYECKHIT pacyeT sl ITHYHHKA C HAOJIBHBIM COAEPKAHHEM
LBILIAT-OpOiIepoB 0CBEIEHHOCTBIO 60 1K, 000pYI0BAaHHOTO (Ha BHICOTE 3 M)
84 cetomuoaubiMu cBetTrnbHEKaMu CH500-12-26-T momHocTsio 12 BT (a)
u 165 ceetnnsaukamu CH300-6-13-T 6 Bt (6) ¢ 4 ¥ S TUHUSAME OCBEIICHHUS] COOTBETCTBEHHO

Takum 00pa3oM, UCTIOIH30BAaHHE COBPEMEHHBIX IM(PPOBBIX TEXHOJIOTHIH
MTO3BOJISIET MOJICIIMPOBATh PACIIPEENICHIE OCBEUICHHOCTH B NTHYHHKE HA
caMOM HayaJbHOM 3Talie WX HPOCKTHPOBAHHS WM pellaTh 3ajJady BbIOOpa
OCBETUTEIFHOTO 000pYIOBAaHUS IS ONTUMAIFHOTO CBETOBOTO MHKPOKIIHU-
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MaTa, HpU KOTOpoM Oyner obecrnedeHa MakcuManbHas 3()(EeKTHBHOCTH
MPOM3BOJICTBA SH1Ia U MsICA TITHUIIBL.

Puc. 5.3. CBETOTEXHHYECKHI PacyeT OCBEIICHHOCTH:
a — nipu pa3merennu JIH momiaoctsio 60 BT TpaauimoHHbIM ciocobomM
Ha PacCTOSIHUM 3 M JPYT OT Jpyra B MPOXOoJax Mexay Kietounbimu Oatapesmu UV 600
¢upmel «Big Dutchmany [uist conepskaHus IPOMBIIUIEHHOTO CTa/1a SIMIHBIX KYP;
0 — TIpH pa3MEIeHUH CBETOANONHBIX CBETHIEHHKOB MOITHOCTRIO | BT ¢ nmHeitHO# a3 0i

DK-286X20-60X110-LENS-XT-H7 TpaaunnoHHsIM CIOCOOOM Ha PacCTOSHHI

1,5 M IpyT OT Apyra B Mpoxojax Mexy KieTounsiMu 6atapesmu UV 600

¢dupmsr «Big Dutchmany st comeprkanust Kyp-HeCyIek

CoBpeMeHHOE pa3BUTHE OCBETHTEIFHOTO 000PY/IOBaHHS B NTUIICBOJICTBE
TECHO CBS3aHO C MEPEIOBBIMH, B TOM YHCIIE IH(PPOBBIMU, TEXHOJIOTHSIMH, KO-
TOpBIE TIO3BOJISIOT YIIYUIIUTh d()(PEKTUBHOCTh CUCTEM OCBEIICHHsS, CHU3UTH
nXx ce0ecTOMMOCTb, MOBBICUThH HAJIEKHOCTh M CPOK ciIykObI. [IpenBapurens-
HOE MPOEKTUPOBAHUE PACIIPEIEICHUS OCBEILIEHHOCTH B ITUYHUKE MO3BOJISET
JIOTIOJTHUTEIBHO CHU3UTD 3aTPaThl M TOBBICHTH 3((EKTUBHOCTH MCIIOIH30Ba-
HUSI COBPEMEHHBIX MCTOYHHKOB CBETa. BHEIpeHHe COBPEMEHHBIX CIIOCOO0B
OCBEIIEHN HEBO3MOXKHO 0€3 Hay9YHBIX MCCIIEJOBAHWM, OIBITOB M JKCIIEpPH-
MeHTOB. MOXHO MPEAIIOI0KNTh, YTO Pa3BUTHE OCBETUTEIHHOTO 000pyI0Ba-
HUS B IITUIIEBOJICTBE OYyIET TECHO CBSI3aHO C MEPEIOBBIMH ITH(POBBIMH TEX-
HOJIOTHSIMH, KaK U Bce c(hephl KHU3HEACATEITHHOCTH YeJI0BeKa.
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Tema 6. HUOPPOBU3ALNA TEXHOJTOTI MYECKHUX
IMPOIECCOB OBPABOTKH BOJIBIINX
MACCUBOB JAHHBIX (4 4)

«O06na4yHbIe) BBIYUCICHUS — 3TO BO3MOXKHOCTh TEXHOJIOTHIECKOH 00pa-
00TKM OOJBLIMX MAacCHUBOB JaHHBIX, I/Ie KOMIIBIOTEPHBIE PECYpPCHI Mpero-
CTaBIISIIOTCS C MOMOIIBI0 VIHTepHeTa, Kak OHJaiH-cepBuC. TepMuH «0b6ma-
KO» (QUIypupyeT Kak OnpejeNeHHe CI0XKHONH HHPPACTPYKTYphI, OJIUIETBO-
psiromiei co0oil Bce COCTaBHBIC AJIEMEHTHI JUII COBMECTHOTO CETEBOTO JO-
cTyna K MH(GOPMAIIOHHOMY IIOJII0 BBIYMCIUTEIBHBIX PECYpCOB (CepBeEpHI,
TIPWJIOKEHNUS, CETH, 0a3bl JaHHBIX U IP.).

«Obnaunvley mexnonrocuu xomnanuu «bue Haumeny» — BigFarmNet
(BFN) Fusion. Iudposas miatpopma BFN Fusion, co3mannas Ha 0ase
Microsoft Azure, — onpeneneHubiil pyGex B BOIpoce IU(MPOBU3ALUK CEITb-
ckoxo3siictBeHHOTO cektopa. BFN Fusion mpemmaraer mpou3BoauTensiMm
LENbIM pAn JOMOJHUTENBHBIX INPEHMYILIECTB, MNPEXAE BCEr0 KPYIHBIM
MIPEATIPUATHAM ¢ MHOTOYHCIICHHBIMU ITPOU3BOACTBEHHBIMHY IUIOMIAAKAMH B
pa3HbIX HaceJeHHbIX NMyHKTax. [Ipu pabore KoMILIekca MCHONB3YIOTCS T10-
TOKH HH(GOPMAIMHM OT IMporpaMMHO-anmapatHoro moxyns BFN co Beex
NTHYHUKOB nTUlehadbpuku n nHpOpMaNWH, MOCTYNAOMEH OT OCTAIbHBIX
CTPYKTYPHBIX MOJPa3AEICHHUHN.

CucteMa npeAoCcTaBIsSeT CTaHIAPTU30BaHHBIE JaHHBIE MO KAXAOH CTy-
TIeHN TTPOM3BOACTBEHHOTO MPOIEcca M MO KaXKI0MY 3BEHY LETIOYKH CO3/1a-
HUSL ce0ECTOMMOCTH NMPOAYKIMH. BO3MOXKHBI MHTErpanus M ICHTPaIU30-
BaHHOE YNPaBJICHWE IAHHBIMU Pa3JIMYHBIX IPOM3BOJICTBEHHBIX OOBEKTOB
(KOMOMKOPMOBBIX 3aBOJIOB, MSCOKOMOMHATOB, HHKYOAaTOpOB, KOPMOBBIX
OyHKEpOB M JIp.) IO aHAJIOTHHU ¢ JaHHBIMHU cucteMbl ERP (cucrema nmann-
poBaHHS pecypcoB mpenanpusaTuii). Iloip3oBaTens MmolydyaeT MPOCTOM,
HAJIC)KHBIN U MMOHBIN JOCTYH KO Bcel MH(POPMAITUH, UMEIOIIEH OTHOIICHUE
K IIPOM3BOJCTBEHHOMY MpoIieccy U 00BeTMHEHHOW B paMKaX MHHOBAI[MOH-
HOW TUIAT(GOPMBI Ha OCHOBE OOJIAYHBIX TeXHOJNOTHH (puc. 6.1), 9To mo3Bo-
JIUT OCYIIECTBIATH HETPEPHIBHBIII MOHUTOPUHT BCEX 3BEHHEB LIEMH CO37a-
HUSI CTOMMOCTH M ONTHMH3HUPOBATH IIPOM3BOJCTBEHHYIO JEATEILHOCTS,
ONMpasiCh Ha TEXHUYECKUE TTapaMeTpPHI.

B kauecTBe pemnieHus, OCHOBAaHHOTO Ha OOJIAYHBIX TeXHOJOTUsX, BFN
Fusion obecrieunBaeT MoBCEMECTHBINH JTOCTYI MOCPEICTBOM JIt0OOT0 Tpedy-
€MOro KOHEYHOTO Ta/DKeTa: CcMapTQoHa, IUIaHIIeTa, HOYTOyKa WIIH
HacrosabHoro I1K. PaGounit unTepdeiic npocT B oOpamieHuy, npeanoaraeT
WHTYUTHBHOE OOCITy)KHBaHHE, OTJIMYASTCs HATJSIIHOCTBIO M Oa3upyercs Ha
IITyOOKOM TIOHMMaHUH KITFOUEBBIX aCTIEKTOB IIOBCEAHEBHOT'O ITPOM3BO/ICTBA.
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Puc. 6.1. [IpuHIMNHaIBHAS CXeMa B3aUMOJICHCTBUS
Mex Iy KomrnoneHTamu cucreMsl BFN Fusion

Ecnu Ha nTunedadprke ucronb3yoTes 000pyIoBaHHE M KOHTPOJUIEPHI
OT pas3HbIX npousBoauteneid, To cucrema OrbitX loT-Gateway kak mepe-
XO/IHasl CTYIEHb, KOTOpas MOXET YCTaHABJIMBATHCS HAa Ka)JOW IJIOIIAJIKE,
MO3BOJISIET HAJI)KHO U Oe3onacHo coeanHuTh X ¢ BFN Fusion.

OrbitX nepeHoCcHUT Bce NPOU3BOCTBEHHBIE JIaHHBIE M JIAHHBIE 110 MUKPO-
KIIMMaTy B PEXHME peaJbHOro BpeMeHH B oOmauyHoe xpanwnume BFN
Fusion. Iloxkmodaercst Kk ceTeBoil MH(PACTpyKType NpennpusaTHs, Jeras
BO3MOXHBIM 00BbEIMHEHHNE JAHHBIX CO BCEX MPOU3BOCTBEHHBIX IUIOIMIA/IOK 1
KOpITycOB Jpyr ¢ Apyrom. JlaHHBIE, MOCTYTAIOIINE B PEXUME PEATHLHOTO
BPEMEHH CO BCEX IUIOIMIAOK MPEINPHATHS, MPOXOAIT aHAIN3 U CTPYKTypH-
3aruro B pamkax BFN Fusion, naBast moJHBIN, JeTaNbHBIA U CPAaBHUTEIBHBIN
0030p Bcex 3BE€HBEB IIEMOYKH (POPMUPOBAHUS CEOECTOMMOCTH MPOTYKIIUH.

[MoaroroBieHHbIE JaHHBIE IMPENOCTABISIOT HEPCOHANY OOBEKTHBHYIO
MIOMOIIb B MPUHSITHH PELICHUIT 110 YIPABICHUIO M ONTUMU3AIMH POU3BOI-
CTBa; BO3MOKHA aBTOMATHU3AIIMs IPOLIECCOB (HAIpHMeEp, 3aKa3 KOPMOB MPH
OTIpE/ICTICHHON CTETIeHU ONOpOKHEHH OyHKepa). CTaHOBATCS HATJIATHBIMHU
Ba)KHBIE B3aMMOCBSI3U U JMHAMUKA; BO3MOXHBI MIPEJIOTBPALICHHE OLIMO0K U
IUITAHUPYEMO€E TIOBTOPHOE HCIIOIb30BaHNE ONTHMAIBHBIX MPOM3BOICTBEH-
HBIX YCJIOBHIA.

«Obnaunvley npozpammuvie mexuonozuu om @upmvr «1C»: npodykm
«1C: Ilpeonpusmue 8. ERP Ynpagnenue nmuyegooueckum npeonpusmuem
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IIpeJHa3HaueH A aBTOMAaTU3alluU MPOIECCOB YIIPABICHUS U OpraHU3aluu
yd4eTa Ha NTHIEBOAYECKUX TNPENNPHATHSAX SHYHOTO M OpoiiepHOTro
HarpaBJIeHUs] 3aMKHYTOTO IMKJIa, MHKYOaTOPHO-NITHUIEBOJUYECKUX CTaHIIH-
SIX, B TJIEMEHHBIX PENpOAYKTOpax, MHOTOOTPACIECBBIX XOJAWHIaX, MMEIO-
IIMX NTUIEBOJYECKHE MPEANpPHATHS, Ha NTuiedadbpukax M NTUIEBOIYE-
CKMX KOMIUIEKCaxX. PemeHne mo3BoiseT opraHu3oBath 3G QeKTHBHBIA KOH-
TPOJb Ha NTHUIEBOAYECKOM MPEANPUATUHU, BECTH PA3BEPHYTHIH ydeT Ipo-
[IECCOB MHKYOAInH, COepKaHUs MIPOMBIIIIICHHOTO (POJUTENBCKOTO) CTaza,
BBIpaLIMBaHUS MOJIOAHSIKA, MsCONepepabOTKHU U JIp., a Takke (OPMUPOBATH
HEOOXOANMYIO PETIIAMEHTHPOBAaHHYI0O W CHCIHAIN3UPOBAHHYIO OTYET-
HOCTbh, B TOM uucie otuyeTHOCTh AITK.

[ponyxr «1C: Ilpeanpusitue 8. ERP VYmnpaBnenue nruueBoguecKUM
npennpusTHeM» pa3padotan Ha 6a3e «1C: ERP Vmpasnenue npeanpustu-
emM» Ha TexHosiorndeckoii miatdopme «1C: Ipeanpusitre 8.3» u cogepKut
(GyHKIMH, O0YCIIOBJICHHBIE OCOOCHHOCTSMH BEICHUS NPOM3BOJCTBEHHOI
JIeSITeIbHOCTH Ha MPEINpUATHIX OTPacid NTHULEBOJCTBA C COXPaHCHHEM
(yHKIMOHaNa TUIOBOrO pemeHus. OyHKIMOHAIBHBIE BO3MOXXHOCTH IPO-
JYKTa TO3BOJISIOT IUIAHUPOBATh M MOJIEIMPOBATh JIESTENbHOCTD NTHIE(ha0-
PHMKH; BECTH Y4YeT IPOIIECCOB MHKYOAlMU: COAEPaHUs MPOMBIIUICHHOTO
(pOOWTENBCKOT0) CTa/la, BHIPAIIMBAHNS MOJIOAHSIKA, ITHUIIBI B JIBYX HE3aBHU-
CHUMBIX €IMHHIAX U3MEPEHUs (110 Macce W rojoBaM), BHIPAIIUBAHUS ITHIIBI
110 MApTHSAM 3aKJIAJKH, a BEIOBITHS — B pa3zpe3e NpUUUH (Iajgex, peannsa-
s, 3a00i 1 11p.); TOOOYHOM MPOIYKITMH MTUIICBOACTBA U MsicoriepepadoT-
KM ITHIBI; COPTUPOBKH, YIAKOBKH M PEATHU3AINH SUIL; PACCUNTATh AMOPTH-
3alMI0 CTajJa U Ce0eCTOMMOCTh MPOJYKIIMM NTHUIEBOACTBA IO MapPTHUAM
MIPOM3BOJICTBA; (YOPMHUPOBATH OTYETHOCTD IO NTHUIIEBOJCTBY C aBTOMaTH4e-
CKHMM DPacdYeToOM OTpacleBBIX IOKa3aTesieil (TpuBec, KOJTUYECTBO KOPMOJ-
Hel, COXpaHHOCTh, SUIIEHOCKOCTH U JIp.); (POPMHUPOBATH pEriIaMeHTHPOBAH-
Hyto otueTHOCTh AlIK; Bectn yuer mo ECXH.

Kondurypamms npeaHa3HadeHa A aBTOMATH3AIUH yIIPaBIEHYECKOTO,
OyXrajTepcKoro M HaJIOTOBOTO y4eTa, BKIIOYAs ITOJTOTOBKY O0s3aTeIbHOM
(pernamMeHTHPOBAaHHOW) OTYETHOCTH B OpraHu3aluu. byxranrepckuii u
HAJIOTOBBIN y4eT BEIETCS B COOTBETCTBUM C AEHCTBYIOIIMM 3aKOHOJATEIb-
CTBOM.

OcHOBHBIE OTpaciieBble OM3HEC-33/1a41, aBTOMAaTH3UPYEMbIE C HCIIOJb-
3oBaHneM «1C: ERP VmpaBneHune nTHLIEBOAYECKMM NPEANPHUITUEM,
BKITIOYAIOT B ce0s IUTAaHUPOBaHKE, yIpaBIeHNEe HHKyOanneH, BIpaliBaHN-
€M MOJIO/IHSKA, POJWUTEIBCKUM M IPOMBIIIICHHBIM CTaJ0M, KOPMaMU H
BeTIpenapaTamu, nepepaboTKy NTHIIBL.
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[TmanupoBaHue AEATENIFHOCTH NTHIE(HAOPUKH TO3BOIISIET (HOPMUPOBATH
IUTaHBI TIPOM3BOJICTBA B IIEJIOM MO ITHIE(haObpuKe, a TakKe MOJACITHPOBATH
pa3IHYHbIC CIEHAPUH MOIYYCHUS POIUTENHCKOTO M IMPOMBIIUICHHOTO CTal.
CucTema 1Mo3BOJISIET IIPOTHO3UPOBATH MOKA3ATEIH BRIPALTMBAHUS IITUIIHI Ha
32001 ¢ BOSMOYKHOCTBIO Ha OCHOBAaHHMH JaHHBIX O MAPTHUAX NTHIEI U C y4e-
TOM TIOCAJIKH TI0 3aJIaM ¥ BMECTHMOCTH NTHIBI B ITHYHIKAX PACCUUTHIBATH
0’KHMJIaeMble TTOKA3aTeNH BHIX0]a MOJIOJHIKA, Majiexka, pa3Mepa MorojaoBbs.

VYnpaBneHue WHKyOalued MpeayCcMaTPUBAeT BO3MOXKHOCTh BEJCHHS
ydeTa 10 HapTHIM 3aKJIaKH SUIl B HHKyOaTop. Takast HaCTpoiiKa MO3BOIUT
BECTH aHaJM3 KayecTBa MAPTHUU 3aKIAJKH M OINPEICNIATh CeOeCTOMMOCTh
Kax0# maptuu. [lapTus 3aKIagKd aBTOMATHYCCKH POPMUPYETCS MPH MPO-
BEJIEHUU JIOKyMEHTa «AKT 3aKJIaJKH SUID.

[puxon siina 1 meneld MHKyOalnu OTpakaeTcsl B JOKYMEHTE «AKT
cOopa sifa» B cioydae cOopa SHIl ¢ COOCTBEHHOH NTHUIEI U B JOKYMCHTE
«IlocTymieHre TOBapoOB U yCIyT» — B CIIydae MPUOOPETEHHS U] Y CTOPOH-
HUX TOCTaBIIUKOB. C MOMOIIBIO OTPACIEBOTO OTYETa MOXKHO IIPOAHAJIH3H-
poBats cOop siflla B NITHIHUKAX.

JIOKyMeHT «AKT COPTHPOBKH SIUID MO3BOJISIET OTOOPA3UTh KOJIUIECTBO
SIMILI, TIPUTOMHBIX JIJISI MHKYOAllMH, YKa3aTh KOJHUYECTBO BHIOPAKOBAHHBIX U
ONPEJICIUTh HA3HAYCHHE UL, HE TOJIeKAIIUX UHKYOAIIH.

3akmanka sifiia B UHKy0aTop OTpakaeTcsl B JOKYMEHTE «AKT 3aKjalKu
stiinay, rae GUKCUPYETCs KOJMYECTBO SIHII, IPUTOAHBIX IS MOMEIICHUS B
uHKyOaTop. JIOKyMEHT T03BOJISIeT CPOPMHUPOBATH MAPTHU 3aKJIaIbIBAEMBIX
SIAI M O(POPMHUTH TIEpEeiavy MX B IIPOU3BOICTBO.

OTpacneBoil 0TYET CONEPKUT MH(POPMAIIHIO O XOJ¢ MpoIecca MHKyOa-
WU B pa3pe3e OaT 3aKIaJKH Silla Ha HHKYOAIllHIo ¢ yKa3aHHEeM KOJINYeCTBa
M OCTaTKa B 3aKJIaJIKe Ha Ha4aJo JHA (MecsIa).

[epeknanka siina W3 WHKYOATOPHBIX MIKA(POB B BEIBOJHBIC C YYETOM
BEIOPaKOBKH O(GOPMIIICTCSI B BHAE NOKYMEHTa «AKT TEpEKIagKd SUIay.
BriObiTHE siilla O pe3yabTaTaM MPOBOJUMBIX HECKOJIBKO pPa3 MHpaKeH
(ocMOTpOB sHI) GUKCHUPYETCS B JOKyMEHTE «AKT BBIOBITHS SHIA», TIe
0TOOpaXKaeTCsl KOJIMYECTBO SIWIl, MPU3HAHHBIX HETPUTOAHBIMU JUJIS JaJTb-
HEeHWIIe NHKyOaIK U U3BATHIX U3 IPOU3BOJACTBEHHOTO TIpoIecca.

C moMoIIpI0 OTPACIIEBOTO OTYETa MOXKHO MPOAHATU3UPOBATH MPHUNHBI
BBIOBITHS SHIIA KaK U3 WHKYy0aTOpa, TaK M CO CKIaaa.

VrpapiieHue BbIpalllMBaHUEM MOJIOJIHSIKA TIO3BOJISIET BECTH YUET MTHUIIBI
OJIHOBPEMCHHO B pa3pe3e TOJIOB M MAacChl, YTO OOYCIIOBJICHO OTPacieBON
cnenudukoii. OXBaThIBaCT ONEPAIMK OT IMOCTYIUICHHS NTHIIBI HA BBIPAIIH-
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BaHMe /10 BHIOBITHA (3a00H, Majiex, MepeBo/] B MPOMBIIUICHHOE WM POIH-
TEIBCKOE CTATO).

OmnpuxomoBaHHE NTHIBI MPOU3BOJUTCS IO IBYM NOKyMEHTaM: «AKT
BBIBOJIa MOJIOJTHSKa» — OTPAXKAET PE3yIbTaT ONEpaIuii 0 BBIBOLY NTHIBI U
nepesiaue CyTOYHBIX IBIIUIAT B NTHYHUKY (uexa). [IpennazHaueH mis ydera
IIOJIy4E€HHOTO TIOTOJIOBbS U3 3aJ0KEHHOU mapTuu siua; «Iloctymienue to-
BapoB U yCIyI» — OTPaKaeT ONEpaIH 10 NPHOOPETCHMIO NMTHIBI OT MO-
craBmMkoB. [Ipu BeIOOpe B cnmcke HOMEHKIATypsl Buna «Iltnna» craHo-
BATCS IOCTYNHBIMHU OIS «Bec» u «Jlata poxaeHus».

OmnpeneneHre MPUBECOB JKUBOM MAacChl NTHUIIBI OCYILECTBIIAIOT MO BO3-
PAaCTHBIM I'pyIinaM U BBOJAAT B JOKYMCHT «AKT B3BCUIMBaHUsA», IPpEAHA3HA-
YEHHBIH A7 0TOOpa)kKeHUs IPUBECOB ITHUIIBI B XO€ PErYISIPHOTO B3BEIIU-
BaHMA.

IManexx oTpakaeTcst B TOKyMEHTE «AKT BBIOBITHS NTHIBD. Ha ocHOBa-
HUM OTPACJICBOH OTYETHOCTH MOXXHO MOJYyYUTHh MH(OPMALMIO O NTHIE B
Cllyyae ee INajieka, BBIHYKICHHON NMPUPE3KH, a Takke 3a00sI MTHIBI BCEX
YYETHBIX IPYIIIL.

[lepeBox nTHIEI B ApyTHE MOJIOBO3PACTHBIC TPYIITBI MM ITEPEMELICHUE
ee B JIpyrue MecTa Cofep)KaHus 0ToOpaXkaeTcs B JOKyMEHTE «AKT IepeBo-
Ja ITULBD» C BOBMOXHOCTBIO (bnkcauml CMCHBI HOMCHKJIATYPBI U U3MCHE-
HUSI OCHOBHOW €IMHUIIBI H3MEPEHUS (HallpuMep, C KT Ha TOJOBBI).

Pacyer ce0ecTOMMOCTH NTHUIBI MO MApTUSAM 3aKIagKH SHIa MPOU3BO-
JIUTCSI C TIOMOIIBIO OTYETa «AHAIU3 CeO0ECTOMMOCTH BBIITYIIEHHOI TPOIYK-
LIUW», KOTOPBIH MO3BOJISIET IPOAHAIU3MPOBATh (PAKTHUECKYIO cebecTou-
MOCTb BBIIYIIEHHON NPOJYKIMH, BBHINOJHUTH KOMILIEKCHYIO OIICHKY 3a-
Tpat, cOPMUPOBABIINX UTOTOBYIO CEOECTOMMOCTD BBITYIICHHONH B OTYET-
HOM IIepHOAe MPOAYKINH, U OLEHKY MaTepHabHbIX/HeMaTepualibHbIX pac-
XO/IOB /10 HOMEHKJIATYPbI U CTaThH 3aTpart.

VYnpapneHue poaUTENbCKUM M POMBIIIIIEHHBIM CTaJ0M OTPaXKaeT Ipo-
LIECChl MOCAAKH NTHIBI M0 3ajJaM C y4eTOM BETepHUHApPHBIX TpeOOBaHMH,
yder cOopa siflla 1o 3ajaM, pe3yJbTaThl TIEPBUYHOW COPTUPOBKH SHIA, a
TAKXeE onepaunﬁ 110 ABHUXXCHHUIO IITHUIIBI. HpenyCMOTpeHa BO3MO>XHOCTH BC-
CTH yYeT aMOPTH3AINU CTaja.

IMocagka NTUIBI MO 3ajlaM OTPaXKaeTCs B JOKYMEHTE «AKT TOCaIKH
OTULBD. MECTOHAXO0XAEHUE NTHULBI MOXHO NPOCMOTPETh B OTPACIEBOM
oruere «Hanmmume nrunp». [lagex ¢ukcupyercs B 1okyMeHTe «AKT BBIOBI-
TUs nTULB». OTHECEHHE 3aTpaT 10 BHIOBIBIICH NITHIIE OyIeT ONpenessiThes
B CTaHJApTHOM JAOKyMeHTe «CHucaHue HenocTad TOBapOB» C yKa3aHHEM
CTaTbU PacXo/0B UM CUETa yUeTa.
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Coop siina (ukcUpyeTcss B TOKYMEHTEe «AKT cOopa sHIp, B KOTOPOM
OTpaXkaeTcs KOJMUYECTBO SHUII, COOPAHHBIX B ITHYHHKE C YKAa3aHHEM 3aJI0B U
KOJIMYECTBA SIUI] II0 KOHKPETHOMY 3aily. B oTpacieBoii 0T4eTHOCTH MOXHO
MOTYyYUTh MH(OPMALMIO O KOJIWYECTBE COOPAHHBIX SHI[ MO0 KOHKPETHOH
MIApTHU MOCAIKU. Pe3ynpTaThl COPTHPOBKY SiIla OTPaXKaIOTCS B JOKYMEHTE
«AKT COPTHPOBKH SIHID C YKa3aHHEM KaTeTOpHH (COPTHOCTH): SHIO, MpHU-
TOAHOE JUIA peaqu3aluyl WIN JalbHEeHIell HHKyOaIy, MOXKeT OBITh mepe-
MEIIIEHO Ha COOTBETCTBYIOIINE CKJIa/bl UM B NMOJAPA3AEIEHUs, a I, IpU-
3HaHHOE HENPUTOAHBIM JUIS AaJbHENIIero UCIOIb30BaHus, HalIpUMep, pas-
OuTOE — CIHMCaHO Ha 3aTpaThl WM NEpeJaHo B liexa nepepaboTku (IpU ux
HanmuuuK). Pe3ynbraThl yNakoBKH, pealu3alud U BBIOBITHS sia OTpaka-
10Tcs B gokyMeHTax «COopka (pasdopka) ToBapoB» mim «IIponsBonctso
0e3 3aKka3zoB», «Peannzanys TOBapOB M yCIyT», «AKT BBIOBITHS SIHIIa» COOT-
BETCTBEHHO.

VYder aMopTH3anMu CTaja MPOU3BOJAMUTCS B JOKYMEHTE «AMOpPTH3ALUSL
craga». CyMMa CHmcaHMS HPONOPIHMOHAIbHA SHIIEHOCKOCTH KOHKPETHOH
napTuu nTUnel. OTpacieBol OTYET COAEpKUT MH(POPMALMIO 00 aMOpTH3a-
MM CTa/1a.

VYnpaBneHue KopMaMH U BeTepUHAPHBIMH IpenapaTaMu BKIIIOYaeT B ce-
051 y4eT MOCTYIUICHHSI U CIIMCAHUSI KOPMOB, B TOM YHCIIE IO HOPMaTHBaM, B
pa3pese mapTHUH NTHUIB], TOCTYIUIEHUS U CIIMCAHMS BEeTEpPUHAPHBIX Mpernapa-
TOB, oTpaciieByi0 oT4eTHOCTh (CII-20, OTUETHOCTh MO KOpMaM U BETEpH-
HapHBIM IIpenapaTam).

[TpoBenenne BeTepUHAPHBIX MEPONPHATHH (QUKCHpyeTCs B JOKYMEHTE
«AKT CITMCaHHs BETEPHHAPHBIX MPENapaToBy», MpeJHa3HAYEHHOM JUIS OT-
PaKeHHUS! ydeTa CIIMCAHUs BETEPHHAPHBIX IPENapaToB HA MAPTHIO MTHIBI
T10 TIPOBE/ICHHBIM BETEPUHAPHBIM MEPOIIPUSITUSIM.

[lepepaboTka NTUIBI BKIIOYAECT B ceOs y4eT mepepaOOTKH MTHIEI (3a-
00if, mepenava MpoayKTOB 3a00s1 Ha PasJelKy, nepenada MpoIyKTOB pas-
JIETIKK Ha IIy0OoKyIo nepepaboTKy)  nepenaydy noiyhadpuKaToB U TOTOBOI
MIPOAYKITUH Ha CKJIAJ.

Jis oTpaskeHUs oreparuil 32005 NTHIBI M HOIYYEeHUS NPOAYKIHH 3a-
0051 TipeHa3HAYEH JOKYMEHT «AKT 3a00s». C MOMOIIBIO OTPACcIEBOTO OT-
YeTa MOXKHO c(popMHPOBATh AaHHBIE O MPOTYKIMH, OIYICHHON MpH 3a60¢e
TITHIBL.

IIporpammusiii npoaykt «1C: Ilpeanpustue 8. ERP Ynpasnenue ntu-
LEBOYECKUM MPENNPUATHEM» MO3BOJSIET BECTH YUYET OTPacieBOM crenu-
(UKM B pEeriIaMeHTHPOBAHHOM y4eTe, B TOM YHWCIE IS LeJie UCUUCIICHHS
€IMHOTO celbckoxo3sricTBeHHOro Hanora (ECXH), momydenust 060poTHO-
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canpioBoit Beromoctu (OCB) 11 cyera B 2 enuHMIax ydera, popMupoBa-
HUSI 1 3aII0JIHCHUS 110 IaHHBIM, IMEIOIIUMCS B cHcTeMe (OPM peraMeHTH-
posanHoit otaetHOCTH AITK.

MOHHTOPHHT M aHaJIN3 MOKa3aTelel AeATEIbHOCTH IIPEIIPHUSITHS OCHO-
BaH Ha MOCTPOCHUH HMEPApXHIECKOW MOJEIH LeNeil M IEIeBhIX IOoKa3are-
JIed, IPEeOCTaBICHNN HHCTPYMEHTOB JJISI NX MOHHTOPHHTA, BKIFOUas pac-
IIMPEHHBIA aHAJIN3 U TOCTYII ¢ MOOMIBHBIX yCTpOoHCTB. [locTaBmsemas Mo-
JIeNb TT0Ka3aTeneil, pa3paboTaHHas [0 MPUHIUITY KOHTPOJIS «IEHb — HEIeIs —
MecsIy, obecrnevynBaeT BO3MOKHOCTh JAEMOHCTPALMKM paboThl ¢ TMOKa3are-
JISIMH JTaKe Ha «IIYCTOM» HHPOPMAIIMOHHOH Oase.

VYnpaBneHue NPOU3BOACTBOM PEaJIM30BaHO Ha OCHOBE TPEXYPOBHEBOM
CHUCTEMBI: TUIAHUPOBAHHME YPOBHS NPENNpPUATHS, MEXIEX0BOE IUIAHHUPOBaA-
HHUE W yIpaBJICHHE Ha ypoBHe mexa. I[IpenocraBieHHbIE MEXaHU3MBI o0ec-
MIEYNBAIOT PELICHUE 3a/1a9 ITOATOTOBKH NPOU3BOJICTBA, INIAHUPOBAHMUS, BBI-
MIOJTHEHHS ¥ JUCIIETYEPU3AIH IIPOU3BOJCTBEHHBIX MIPOLIECCOB!

e PaCHIMPEHHBIE BO3MOXKHOCTH IUIAHHUPOBAHMS CIOXKHBIX H3ICITHHA ¢
JUTUTENBHBIM [IUKJIOM TIPOU3BO/ICTBA;

* BO3MOXKHOCTH HCIIOJIb30BaHMS PacUETHBIX aJTOPUTMOB Ul OIpesere-
HUS CBOMCTB M HOPMATHUBOB Pacxojia HEOOXOIUMBIX AJIS IPOU3BOJCTBA pe-
CYpCOB: MaTepHaJIOB U BUAOB paboT;

e TTO/IZIEPIKKA BBIMYCKa MPOIYKIIMK B MEPHBIX SAMHHUIIAX U3MEPECHHUS;

e YIpaBJIEHHE OYEpeIbI0 3aKa30B Ha IPOU3BOICTRO;

e IJIAHWPOBAHHUE M AMCIETYEPU3AIUS MIPOU3BOJCTBA Yepe3 ITAIbl IPo-
N3BOJICTBA;

« (hopmupoBanue rpaguka NpPON3BOCTBA;

e TMAarHOCTHKa rpadrka Mpou3BO/ICTBA;

e nuHCTpyMeHTHI MES/APS-cucTeMbl asi moonepanyoHHOTO TUTaHUPO-
BaHMS;

e TUCIIETYEPH3ALHSI TEXHOJIOTHIYECKUX OIlepaluii 6e3 MmooneparnoHHOTO
IUTaHUPOBAHHS;

e MOHUTOPHHT MCTIOJIHEHHS 3aKa30B Ha MIPOU3BOJICTBO;

« o(popmiteHHnE BBIITyCKa O€3 3aKa30B Ha IPOU3BOICTBO;

e PaCUIMPEHHBIH MHCTPYMEHTApUM [JIs aHaIM3a U KOHTPOJII XOAa Ipo-
H3BOJICTBA.

[Tpn opraHn3anum peMOHTOB OOECIICUMBAIOTCS YUET M KJIACCU(PHUKAIMS
00BEKTOB, HAXOIALIMXCS B KCIUTyaTalliu (MOHMTOPHHI COCTOSHHS, PEru-
CTpauusi BBISBIEHHBIX JNe(eKTOB, yrnpaBieHHe 10 BHJIaM PEMOHTOB, Opra-
HU3aLMsl U IPOBEACHUE IIAaHOBBIX U BHEIUIAHOBBIX PEMOHTHBIX MEPOIpPHUs-
THH, efMHas crucTeMa 00eCIeUeHns] peCypCHbBIX NOTPeOHOCTEH pEeMOHTHOM
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U TPOM3BOJICTBEHHOH JesATEIBHOCTH, (POPMHPOBAHUE IOJHOW CTOMMOCTH
BIIAJICHUS OO BEKTAMH HKCIUTyaTaIlHH).

OUHAHCOBHIHA Pe3yIbTAT M KOHTPOJUIHHT ITO3BOJISIOT OPTaHM30BATh KOH-
TPOJb 32 MaTepUATBHBIMU IOTOKAMHU W MOTPEOJICHHEM pecypcoB, obdecre-
YHBAONINX POU3BOICTBEHHYIO, YIIPABICHUCCKYI0 U KOMMEPUECKYIO es-
TENBHOCTD TPEANIPHUATHSA. YUeT 3aTpaT W pacdyeT ce0ecTOMMOCTU MPOIYyK-
UM BBITONHAIOTCS Ha OCHOBE MaHHBIX omepaTtuBHoOro ydera. Kondwurypa-
IUs TOJJICPKUBACT pa3feibHBIN y4eT 3aTparT Mo BHUAaM JCSTEIBHOCTH,
MMEIOIINM BBIJICJICHHE B YaCTH PA3JIMYHOTO HAJIOT000JI0KEHHS OTEePaLHi.

[Moacucrema ynpasieHust 3aTpaTaMu 00ecIieuUBaeT:

e CO3/JaHUE TUIAHOBBIX KAJIbKYJISIINM;

e yueT (pakTHYECKHX 3aTpaT NPEeNNpHUsITUS 10 BUIAM JESITEIFHOCTH B
HEOOXOIUMBIX pa3pe3ax B HATYypPallbHOM H CTOMMOCTHOM H3MEPEHHU;

e HE3aBUCUMYIO KIIaCCH(UKAITUIO TIOCTATEHHBIX PacX0o0B I eNei pe-
TJIAMEHTHPOBAHHOTO U YIIPABICHYECKOTO YUETOB;

e ONICPATHBHBIA KOJIMYCCTBEHHBI YYEeT PEecypcoB B HE3aBEPIICHHOM
MIPOU3BOJICTBE; Y4eT (DAaKTUIECKUX OCTATKOB HE3aBEPIICHHOTO IMPOU3BOJ-
CTBa Ha KOHEI[ OTYETHOTO MePHOa B HEOOXOIUMBIX pa3pe3ax;

e pa3NUYHbBIE CTIOCOOBI pacmpesiesieHus: 3aTpar (Ha ceOecTOUMMOCTh BbI-
MYIIEHHOH MPOXYKIWYU U BBIMOJHEHHBIX pabOT, Ha HANPaBJICHUS JESTEIb-
HOCTH, Ha pacXoJIbl Oy IyIUX MEPUOOB);

e pacuer (akTHIeCKOil ce0ECTONMOCTH BBIITYCKOB 32 IEPUOJI;

e BO3MO)KHOCTh HE3aBHCHUMOI'O pacyera ce0eCTOMMOCTH B BaJIOTE
YOPaBICHYECKOTO y4yeTa B COOTBETCTBHH C MPaBHIAMH MEKIyHApPOIHOTO
(PMHAHCOBOTO y4YeTa;

e 000COOJICHHBIH 1TO]T HA3HAYCHHE PacdeT ce0ECTOMMOCTH BBITYyCKOB;

e IPEIOCTABJICHUE TAHHBIX O CTPYKTYpe CeOECTOMMOCTH BHIITYCKa.

Bo3MOXHOCTh TIpOBE/ICHUS aHAM3a Ce0ECTOMMOCTH CYIIECTBEHHO II0-
BBIIIACT HATIIITHOCTh M KOHTPOJIb BBITIOJTHEHHOTO pacdeTa ce0ecTOMMOCTH.
Peructparus 3arpar, pacuer cebecTouMocTd u (HOpMHUpPOBaHUE (PHUHAHCO-
BBIX PE3YJIbTATOB BO3MOXHBI B pa3pe3e HalpaBlIeHUH AesTebHOCTH, obec-
MEYMBAIONIMX CKBO3HYIO aHAJUTUKY BeaeHus yuera. [laHHble B paspese
Hal’IpaBJ’ICHHﬁ JACATCIBHOCTH OTpPaXXaroTCsAd B 6yXFaHTepCKI/IX OoT4HyeTax u
YIPaBJICHYECKOW OTYETHOCTH. YTPABICHYECKUH OalaHC MO3BOJISIET BECTH
MOHHUTOPHHT HCIOJh30BaHUS (PHHAHCOBBIX PECYPCOB, BBIICICHHBIX IO
HATIPABJICHUS IEATCIBHOCTH.

VYuer (UHAHCOBBIX pE3yJIbTaToB (MPHOBUIH, YOBITKOB), BeIylIuiics B
pa3pe3e HampaBICHUN AEATCIBHOCTH, ICTATU3UPOBAH JJIS KOHKPETHBIX
00BEKTOB W JOKYMEHTOB pacueToB. [lojiep>kuBacTcs ONIHCAHHE IMPOU3-
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BOJIBHBIX IPABUJI PacTIpeieNIeHUs] Ce0ECTOMMOCTH U BBIPYUYKH OT MPOJaXK 110
HaNpaBJICHUSAM JESITEIbHOCTH (HA OCHOBE AHAIMTHKH TNPOAAX), a TaKKe
pacIpeseneHus BCeX AOMOIHUTENBHBIX PAacXOJOB, CBA3aHHBIX C OpraHH3a-
uued TOProBOM HEATENbHOCTH. B paMkax MEXaHU3MOB MEXIYyHapOAHOIO
(MHAHCOBOTO ydeTa INPEACTaBICHa HACTPOSHHAS METOANYECKas MOJCIb:
IUTaH CYETOB, MIAOJIOHBI MPOBOJOK, GuHAHCOBEIE oT4eTH 10 MC®PO. 3T0
MIO3BOJIIET MAKCHMAalbHO YNPOCTUTh HAYaJ0 HCIIOIb30BAHUSA JAaHHOH
(YHKIIMOHAIBHOCTH.

BromxeTupoBaHUe OCYLIECTBIISETCS C MOMOIIbIO MHTYUTHBHO NOHATHOM
HACTPONKH CTPYKTYpHI OIOJKETOB B (hopMare «TaOJIMYHON MOJENH OIoJpKe-
TUpOBaHUs». ONIUSA BEPCHOHUPOBAHMSA AT IK3EMIUISIPOB OIOKETOB MO3BO-
JISIeT IPOU3BOIUTE CPaBHEHUE BEPCHUil B CBEPTKY, YAAJICHHUE, a TaKXKe BO3BpaT
K Oostee panHel Bepcun. PasHooOpa3HbIE CpelicTBa aBTOMATHYECKOTO pacye-
Ta OFOJUKETHBIX CTaTeil MO3BOJIAIOT OCYLIECTBIATH PACIIM(POBKY 10 MCXOM-
HBIX JaHHBIX PacdeToB. B KOH(HUIrypannu pealnn3oBaHO yIPaBICHHE TPOIEC-
coM OIO/DKETHPOBAHMS 33 CUET HOAAEPKKH IIUPOKOTO KpyTa 3a1ad (PHHAHCO-
BOTO IUIAaHMPOBAHMSA, OIO/UKETHOTO YNPABICHHWS M TPOBEICHUS IUIAH-
(akTHOTO aHanM3a JESATENBHOCTH NPENNPHATHS (HACTpaHBacMble BHIIbI
OI0/KETOB; MOJIEJIMPOBAHHUE CIIEHAPHUEB; YKOHOMHYECKHH MPOTHO3; aHAIU3
JOCTHXKEHUSI IUIAaHOBBIX IMOKa3aTelel; COCTaBICHHE CBOJHON OTYETHOCTH IO
pe3yibTaTaM MOHUTOPUHTA; PACIINPEHHbIH (PHHAHCOBBII aHAJIH3).

B xon¢urypanun «KasnaueiictBo» obOecrieunBaeTcsl MOJIHbBIH KOHTPOJIb
3a IGHE)KHBIMHU CPEJCTBAMHU, HAXOAAIIMMHUCS B TPOLIECCE 3aYHCICHHUS, CITH-
CaHUs WIN TIEPEMENICHUS; yUeT KPEANTOB, ICTIO3UTOB U 3aiiMOB; HCIIOJIHE-
HHE YKBaPHHTOBBIX ONEpaliii; MOHUTOPUHT COCTOSIHUS B3aMMOPAC4YETOB U
MIPOCPOYEHHON 3aJ0JKEHHOCTH; OpraHm3anus paboThl ¢ MOAOTYETHBIMH
JIUTAMH).

Taxoke nmpemocTaBleHBl MEXaHNU3MBI, C TOMOIIBI0 KOTOPBIX MOXKHO pea-
JIM30BaTh BHIOPaHHYIO Ha MPEINPHITHH CTPATETHI0 OTHOIIEHWH C MapTHe-
pamu, B UX YHUCIIE:

o OM3HEC-TIPOIIECCH OPTaHU3AINH B3aUMOJICHCTBHS C KIIMEHTAMU;

e AHANIN3 JIOSITBHOCTH KIIMEHTOB;

e MOHUTOPHHT HCTIOJIHEHHS CAETIOK;

« BCG-ananus;

e pacHIMpEeHHBIH aHaIN3 TIoKa3aTeneil paboThl MEHEKEPOB.

ponyxr «1C: Ilpeanpusitue 8. ERP VYmnpaBnenue nruieBoguecKum
MIPEATIPUSTHEM» TaKXKe 00ecreunBaeT MEHePKEPOB, OTBEYAIONIUX 3a CHal0-
xeHue, nHdopmanuei, He0OXOAUMOI /TSI CBOEBPEMEHHOTO NPUHSTHS pe-
LIEHUH O NONOJIHEHNH 3aIlacoB TOBAPHO-MaTepHaNbHBIX IieHHocTel (TMLI),

63



JUISL CHIDKEHUS 3aTpaT Ha 3aKyNKHU U YeTKOW OpraHM3allui B3aUMOJECHCTBUSL
C TTOCTaBIIMKAMH.

@DyHKINOHAI MTOJICHCTEMBI BKIIIOUACET B CeOs:

* OTIEPATHBHOE IUIAHUPOBAHHUE 3aKYNIOK HA OCHOBAaHWH IIJIAHOB HPOJAX,
MIPOM3BOJICTBA M HEHCIIOTHEHHBIX 3aKa30B MOKYTIATEIEH;

» 0()OpPMIICHHE 3aKa30B ITOCTaBIIUKAM M KOHTPOJb HX UCTIOTHEHUS;

e PETHCTPAIMIO M AHAIN3 BBIIOJIHEHHS IOMOJHUTENBHBIX YCIOBUH IO
JIOrOBOpaM ¢ (PMKCHPOBAaHHBIMH HOMEHKJIATYPHBIMH MO3UIMSMH, 00BbeMa-
MU U CPOKaMH IIOCTaBOK;

e [TOJI/ICPKKY PA3IMUHBIX CXEM IPUEMa TOBAPOB OT MOCTABLIMKOB (B TOM
yycie MpHeMa Ha pealnu3aliuio U MOTyYeHUs JaBajbueCKOro ChIpbsi U MaTe-
pHUanoB);

* IIOJICPKKY YUETHOH cxeMbl « ToBapsl B myTH»;

* oopMIIeHHE HEOT(HaKTyPOBAHHBIX ITOCTABOK;

e aHaNM3 MOTPEOHOCTEH CKJIafa W MPOM3BOJACTBA B TOBAapax, TOTOBOH
MIPOXYKIMH U MaTepHaiax;

* CKBO3HOM aHAJIM3 M yCTAaHOBKY B3aMMOCBS3EH MEXIy 3aKa3aMH KIHEH-
TOB U 3aKa3aMH ITOCTABIINKOB,;

e AHAJIN3 MOCIEACTBUM, K KOTOPHIM MOXET IIPUBECTH HEBBIIIOIHEHHE 3a-
Ka30B MOCTaBUIMKAMHU (K CPBIBY KaKOT'O KIIMEHTCKOT'O 3aKa3a MOXKET IIpHUBe-
CTH HEJOIIOCTaBKa TOBAPOB MJIM MaTEPHAJIOB);

e IJIAHWPOBAHHUE 3aKYINOK C YYETOM IMPOTHO3UPYEMOTO YPOBHS CKIIAJ-
CKHX 3a11acoB U 3ape3epBupoBaHHbIX TMI] Ha cknagax;

e T000p ONTHMAIBHBIX INOCTABIIMKOB (110 MX HA/IEKHOCTH, HCTOPHH
MIOCTaBOK, KPHUTEPHSIM CPOYHOCTH HCHOJIHEHHS 3aKa30B, HpeIaracMbIM
YCIIOBUSIM JJOCTAaBKH, TEPPUTOPHAILHOMY WM ITPOYUM IIPOU3BOIBHBIM IPH-
3HaKaM) M aBTOMaTH4YecKoe (POPMHUPOBAHUE 3aKA30B JJISI HUX;

e COCTaBJICHNE I'Pa(HKOB MTOCTABOK M IIATEXKEH.

B pamkax konpurypanun «Cknan n gocTaBKa» peai30BaHbI CIEIyIo-
1€ BO3MOXHOCTH, CBSI3aHHbIE C OpTaHU3alHel XpaHEHHs TOBApOB:

e TIOJ/IEPKKA CIOXKHOW MEpPapXU4ECKOW CTPYKTYpPBI CKJIAZOB U PO3HUY-
HBIX Mara3uHOB,

e TIO/IZICPIKKA OPJIEPHON CXEMBI IIPH TOBAPOIBIKEHHUH;

e YUET TOBapOB Ha CKJIAJ[ax 110 CPOKAM TOAHOCTH;

» MOOHMIIbHEIE paboune MecTa paOOTHUKOB CKIIA/a;

e CTATUCTUYECKUH aHAIM3 3aIlacoB, XpaHeHHe pesynbratoB ABC/XYZ-
aHaIu3a;

 TOBapHBIN KaJIeHAAPb;

64



e pa3NMyHbIe CIEHapuu palbOoThl C TOBapaMu, MPHUHSATHIMH Ha OTBET-
CTBEHHOE XpaHEHHE;

e YIIpaBJIEHUE TOCTaBKOML.

Ioncucrema «PermaMeHTHPOBAHHBINA yUeT» UCIIONB3YET HEOOXOIMMBIHA
WHCTPYMEHTapHi Ul aBTOMaTH3aLUK OyXTraJITepCKOrO M HAJIOTOBOTO yde-
Ta, BKIIFOYas MOATOTOBKY 00s3aTeNbHON (peTIaMEeHTHPOBAHHOW) OTYETHO-
CTH B OpraHU3anuy (€AWHBIN IJIaH CUETOB HAJIOTOBOTO M OyXTaJlTepCKOTO
yuerta; y4eT B 000COOIEHHBIX MOAPa3/IelICHUsIX OpraHu3anuii, BbIIEICHHBIX
Ha CaMOCTOSITENbHBIN OanaHc; y4eT (pakToB XO3SHCTBEHHOW AEATEIHLHOCTH
OTJIOXKEHHBIM TIPOBEJICHUEM C KOHTPOJIEM aKTyaJbHOCTH OTpPa)KEHUs; Olle-
PaTUBHBIA KOHTPOJIb GOPMHUPOBAHMS POBOJIOK JUIsl TIPOU3BOJIBHOIO JIOKY-
MEHTa; MOHHTOPUHT OTPaXCHUS JOKYMEHTOB OIIEPAaTUBHOTO KOHTypa B
OyXTralTepcKOM YydeTe; pacIIMpPEHHbIE MEXaHW3MBbl YUeTa M OTpPaKCHHA
JBIDKCHUSI OCHOBHBIX CPEJCTB (COOCTBEHHBIX, apCHOBaHHBIX, MOTYIEHHBIX
B JIM3WMHT), HeMarepuanbHble akTuBbl (HMA), KamuTanmbHOTO CTPOWTENb-
cTBa, BeImoyiHeHnsT HUOKP.

Harnorosslii yueT 1o Hajory Ha puOBLIb BEAETCS Ha TEX JKE CYeTax, 4To
n Oyxranrepckuil. DTO yHIpoIIaeT CONOCTABICHHE JaHHBIX OyXTalTepcKOro
U HaJOTOBOT'O y4YeTOB M BbINOJHeHHe TpeboBanuii [IBY 18/02 «Yuer pac-
YeTOB M0 HANOTy Ha NpUObLIb». [1o maHHBIM HanoroBoro yyera (opmupy-
eTcs AeKJIapalys 1o HaJIoTy Ha IpuObUTb. BeryTcs HamoroBble perucTpsl.

IToxroToBka u ciava periaMeHTHPOBAHHOM OyXraaTepcKol, HaJIOTOBOM
1 CTaTUCTUYECKOH OTUETHOCTH BBINOJIHAIOTCS B paMKaX BCTPOECHHOIO cep-
Brca «1C-OT4eTHOCTBY.

IMoncucrema «YmpasieHre NMepcOHAIOM M pacdeT 3apabOTHOH IIaThD)
NpeAHa3sHa4YeHa JUIs OpraHW3aliM pPaOOTHl CIYXKO KOMIAHUM, 3aHITBIX
yIpaBJeHUEM YEJIOBEYECKHMH PEeCcypcaMy, M Ul KOMIUICKCHOM aBTOMAaTH-
3allM TIPOIIECCOB, OOECIICUMBAIONINX MOAJECPKKY KaJApPOBOH ITOJIMTHUKHU
npeAnpusaTHs. PermaMeHTHpOBaHHbBIM KaJpoBBII ydeT M pacueT 3apIulaThl
yHUHULIMPOBaHBI ¢ KOH(DUTypauueit «3apriarta 1 yrpaBieHHe NepCOHAIOM
[MPOD», penaxums 3.1. KagpoBelif y4eT 1 pacdeT 3apIiaTsl MOTYT BECTHChH
WA COBMECTHO C OINEPAaTHBHBIM KOHTYPOM B paMKax OJHOW HMH(OpManu-
OHHOH 0a3bl, UJIM B paMKaX BBIJEICHHOW MH(POpMaInoHHo# 6a3bl. J{ns pea-
JU3aIMA BTOPOTO BapHaHTA MPEIOCTABICHBI HEOOXOIMMBIE MHCTPYMEHTHI
HMHTETpaluu.

OCHOBHBIMH TIPEMMYIIECTBAMHU IIpOrpaMMHOro obecneuenust «1C:
Ipennpusitue 8. ERP Ynpasnenne NTUnEeBOJUYECKUM MPEIIPUATHEM» SIB-
JISIFOTCSL:

e COBMECTHast paboTa BceX CIIyKO IpenpusIThs;
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e COBpEMEHHBIE MHCTPYMEHTHI IS aHaJin3a, IIAHUPOBAaHHUS M TMOKOTO
YIpaBJICHUS pecypcaMu;

e ONICPATHBHBIM KOHTPOJH JOXOJOB, PAacXoJ0B, oOecreueHHs 3aKazoB,
BBIITyCKa TOTOBOH MPOIYKINH;

e CBOEBpPEMEHHOE 00ECIIeYCHNE OTBETCTBEHHBIX JIUIl U TOTI-MEHEKEPOB
MIPEIIPUATHI JOCTOBEPHOW MH(POPMAIIUEH IS IPHHATHS YIPABICHICCKUX
pelLIeHu;

e IUIAHUPOBAHKE B NTHILEBOJCTBE: (JOPMHUPOBAHUE IJIAHOB MHKYyOaluy,
TIOCA/IKU MITHIIBI C YYE€TOM 3aHSATOCTH NTHYHUKOB U MHKY0aTOpOB;

e [IPOTHO3UPYEMBIE 3HAUCHUSI 00bEMa MOTOJIOBbS 110 TAHHBIM O MOCAJIKe
NTHLBI, TPUBECAX, MOTPEOJICHUN KOPMOB, SMLIEHOCKOCTH M IPYTUX MOKa3a-
TEJeH;

e KOHTPOJIb Ka4eCTBa KOHCYHOW MPOAYKIMH B COOTBETCTBHHU C yTBEp-
KIEHHBIMU CIICIII(PUKAHIMUY;

o popMupoBaHEe HEOOXOAUMON PETITAMEHTHPOBAHHON JOKYMECHTAINH H
OTYETHOCTH, B TOM uHcie otueTHocTH AIIK.

«Obnaunvley mexnonozuu komnanuu «Kapeunn» (CLIA) — nporpamma
TechBro Flex. Crnenpanuctsl «Kapruii» BbISIBHIM 3aKOHOMEPHOCTH MEXK-
Ny 3HAUEHMSIMM pa3IMYHBIX BBOJHBIX M II0KA3aTEeNIIMU BBIPAIIMBAHUSL
OpOIIEPOB Pa3HBIX KPOCCOB M BHeckHu WX B mporpammy TechBro Flex. Pa-
0oTa ¢ pOrpaMMoll HaYMHAETCSl C BHECCHUS TAHHBIX KOHKPETHOM MNTHIIE-
(haOpHKH, BKIFOYAOIINX B CEOS:

e 00mIME JaHHBIE (CPOK OTKOPMa, IUIOTHOCTh MOCAJKH, IOr0JIOBbE,
KpOCC U JIp.);

e IPOU3BOJICTBEHHBIC PE3yNbTATHl B TCUCHHUE BHIPAIIMBAHUS M (PHHAIH-
HBIE TIOKa3aTeNH (MoTpedIeHne KopMa, COXPAaHHOCTb, IPUBECHI H Jp.);

e TaHHBIC KOPMOBOW MPOTPaMMBI (KOJHYECTBO, JTUTEIHHOCTh U CTOH-
MOCTB BcexX (ha3 KOPMIICHHS, KX MUTATEIEHOCTh H CTOUMOCTD SIUHUIIBI U3-
MEpEHUs] aAMUHOKHUCIIOTHOH B SHEPTeTHYECKOW MUTATEIIEHOCTH);

e JAHHBIE TIPOTHO32 HEKOPMOBBIX 3aTpaT U CTOMMOCTH (DPMHAIBHON MpO-
IYKIIHH.

Ecmm xaMeHT He MOXKET HPEeIOCTaBHTH ATy HMH(OPMAIUIO, TO OHA HE
BHOCHUTCSI COBCEM (TporpamMma KOHLEHTPHPYETCs TOJbKO Ha KOPMOBOW CO-
CTaBJISAIONICH) WM BHOCATCS IPUMEPHBIE 3HAYEHUS, a KIUEHT MOCie MOIy-
YEeHUsI OTYeTa M3MEHSET UX Ha (haKTHUECKHe M MPOBOAUT aHaIH3. MIMeHHO
TaK MPOSBISIETCS WHIUBUIYAIbHBIN MOAXOJ MPOrpaMMbl, a ONTUMAJIbHOE
pemieHne Ui OoHOHM nruuedaOpukyu HUKOrAa He OyJeT WAealbHBIM Ul
JpYyTOH.
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IToMHEMO 3TOTO, OCYLIECTBIIACTCS IIOCTOSIHHOE 00aBICHHE NAHHBIX, I10-
Jy4eHHBIX Onarozapsi HOBBIM HCCICHOBAaHHSAM. 3aBUCHMOCTH HOCST HEIH-
HEHHBINH XapakTep.

B 3aBucHMOCTH OT MOXKEJIAHWH KIIMEHTa M TEXHOJOTHYECKHX BO3MOXK-
HOCTEH KaxIoW OTAENbHOH nTHIehaOpuKi B IPOTpaMMy BHOCSATCS OIIpe-
JIeJICHHBIE MUHUMAJIbHBIC U MaKCUMaJIbHbIE OTPaHHYCHHMS [0 KaXIOMy Ia-
pameTpy. B nanpHeiinieM airopuT™ IOMCKa caMOro ONTHMAlIBHOTO pele-
HUst Oyner paboTaTh TONBKO B yKa3aHHBIX IMana3oHax. Tak, eciu CPoK
pOoQHUITaKTHYECKOTO IepepbiBa HEOOXOIUMO OCTAaBUTH HEM3MEHHBIM, TO
min ¥ max yCTaHaBJIMBAIOTCS HA YPOBHE TEKYIIMX 3HAUCHHH.

C y4eToM yCTaHOBJICHHBIX 3aKOHOMEPHOCTEH M MOJYYEHHBIX JaHHBIX C
nruiedadpuxu nporpamma TechBro Flex ananmusupyer, kak TO WM UHOE
W3MEHEHHE MOBJHUSET Ha IPOU3BOJCTBEHHBIC 1 KOHOMHYECKHUE (B MEPBYIO
oyepenb LIEHy KOpMa) IOKazaTenu nTuiedabphKy, W MpeiaractT ONTH-
MaJlbHbIH CIIEHAPHIA B 3aJaHHBIX Juana3oHax (tadmu. 6.1).

Ta6nuna 6.1. Ilpumepsl ncnoab3oBanus nporpaMmmsl TechBro Flex

IIpume-

phl

VenoBust

Pemenus

TpeOyercs yBenM4YeHUE CpeHEit
MacChl OTHLBI 0e3 H3MEHEHHs
CpoKa OTKOpMa, IJIHTEIbHOCTH
MpOMHIAKTHIECKOTO MepephiBa 1
IUTOTHOCTH MOCAIKA

Jnsa yBemuueHuss maccesl ¢ 2420 go 2480 1
HEoOXOAUMO H3MEHHUTh HMHTATEIbHOCTH KOPMa,
9TO HpHBENeT K ero ymopokanuio. CebecTon-
MOCTh OCTaHeTcs 0Oe3 W3MEHEHWiH, a MpUObLIb
BBIPACTET 3a CYEeT yBENIUUYCHHs o0beMa HMpou3-
BOJIMMOI POAYKIWH Ha 2,5 %

TpeOyetcs cHuwxeHue cedecTou-
MOCTH 0e3 M3MEHEHHs CpOKa OT-
KOpMa, JUIMTEIBHOCTH MpOdH-
JIAKTHYECKOro HepephIBa U IUIOT-
HOCTH TIOCAJIKH, a Takxke 0e3
YMEHBIICHUS CpEeJHeH  Macchl
HTHIBI

3a c4yeT U3MEHEHHMsI TUTATEILHOCTH MOKHO CHH-
3UTh CPEIHIOI0 CTOMMOCTH KOpPMa C OXKHIaeMBIM
yBeJIMYeHHEM KoHBepcuu kopma Ha 0,04 en.
Ilpn 5TOM Macca NTHIBI OCTaHETCS HEH3MEH-
HOH, a ce0ecToMMOCTh yMeHbImTes Ha 1,8 %

TpeOyercst cHIKeHHE cebecTom-
MocTH 6e3 yMEHBIICHHS CpeIHEi
Macchl IITHIBI, pa3pelieH KOM-
IUICKCHBIH MOJIXOJ] C YUETOM TeX-
HOJIOTHYECKHX  BO3MOKHOCTEH
nTuehadpuku

3a cyer W3MEHEHMs! HE TOJBKO IMHUTATEIEHOCTH,
HO U TEXHOJOI'MYECKHX NMapaMeTpoB (TUIOTHOCTh
IIOCAJIKU, CPOKH OTKOpMa M Ipo¢IepepsBa) B
JAHHBIX YCJOBHSAX MOJYKHO YBEIHYUTH O0BEM
pou3BoJCTBa HA | % Mpu cHIKeHHH cebecTo-
uMocTtd Ha 3,5 %

Pa3Mep BO3MOXHBIX yﬂy‘lIHeHHﬁ, Ha HCpBHﬁ B3I, MOXXET ITOKa3aTbCsa

HE3HAYMTENIbHBIM, HO €CJIM NEPEBECTH CHIKEHHE ceOecToMMOocTH Ha 2 % B
YCIOBUSIX HeOOJbIION NTHIE()AOPUKH C eXKEMECSIHBIM y0oeM | MIIH. ToJI. B
a0COJTIOTHBIE BEJIMYHMHBI, TO SKOHOMHS cocTaBUT Oosiee 50 % exeMecsUHbIX
3aTpaT Ha MPEMHKCHI.
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Obnaunsitl cepsuc om Evonik Porphyrio® (I'epmanus). B pamkax mHO-
BaroHHOH «IImaropMbl BBICOKOTOYHOTO JKMBOTHOBOJCTBA» KOMIIAHUS
Evonik mpexmmaraer ucmonp3oBaHHE MEPEAOBBIX LHU(POBBIX TEXHOJIOTHIA,
MIOMOTAIOIINX B ONTHMU3AIMN BCEX ACHEKTOB NTHUIEBOJICTBA — KOPMIICHHS,
3JI0pPOBBSI, COACPKAHUS M PAa3BEACHUI — B PaAMKaxX €IMHOTO KOMIIIEKCHOTO
noaxona. O0beIMHEHNE HAYYHbBIX ACTMEKTOB NTHIIEBOJCTBA C aITOPHUTMAMH
MIPOrPaMMHOT0 00€CeYeHHsI U HHTEIPUPOBAHHBIM B3aUMOJICHCTBHEM CIIO-
COOHO NPE/UIOKUTH PelleHne Mpo0IeM Npexe, YeM OHHM peallbHO BO3HUK-
HyT. [Iporpammuoe obecnieuenre Porphyrio® kak 4actb ruaTgopmbl BBICO-
KOTOYHOT'O JKMBOTHOBOJICTBA COJCPXKUT CIELHAIU3UPOBAHHBIE MHHOBAIIU-
OHHBIE TPOJYKTHI ISl ONTHMHU3MPOBAHHOTO YIPABICHUS BBIpALIMBaHHEM
UbIUIT, HIeek U yTok (Broiler Insight, Turkey Insight, Duck Insight), a
Takxke nmpousBoactBoM sull (Lay Insight).

COop moOBIX JaHHBIX C MPEANPUATHS JUIA HOCIEIYIOUIEro aHauu3a B
oxHOI n3 mporpamMM Porphyrio® BO3MOXEH U3 JIFOOBIX JOCTYIHBIX HCTOY-
HHUKOB: MPOTPAaMMHOTIO OOECIICUeHHsI MOCTABIIMKOB O0OpPYIOBaHMS IS
nrunedadpuk, OT JMIOOBIX MPHOOPOB yUdeTa (B TOM YHCIIE CEHCOPOB, NaTUH-
KoB), 3 mporpamm MS Excel u mo0bIx mporpamMM aJIMHHHUCTPHUPOBAHUS
(ERP-mporpamMMsI), HATIPSIMYFO € TIOMOIIIBIO CaMO# MPOrpaMMBbI (HaIpuMep,
Broiler Insight wnu Lay Insight) Ha xomnblorepe wiam 4yepe3 MOOHIbHOE
MIPUIIOKEHUE, a TaKXKe Aa)XKe C MIOMOILIBI0 CKAHOB CTPAHUI KYPHAJIOB Iep-
BUYHOT'O Y4eTa.

Jis 00paboTkK GONBIINX JAHHBIX U MOBBIMIEHUS HAJEKHOCTH U TOYHO-
CTH OLIGHKH BCEX IPOW3BOJICTBEHHBIX MPOLECCOB Ha nrTHnedadpuke odad-
Hasl TEXHOJIOTHS UCTIOJIB3YET CaMOOOyUarONINecs] aITOPUTMBI, SBISIOIIAECS
know-how koMIaHHWH ¥ IPOTHOZUPYIOIIKE PE3YJIBTATHl PAOOTHI MPEIIPHS-
Tus. OHM YYHTHIBAIOT BCE Ba)KHEWIINE 3JIEMEHTHI NTPOM3BOACTBA (IOTpeO-
JICHWEe KOpPMa, MHUKPOKJIMMAT, 3J0POBbE, YCIOBUS COJAEPXKaHUS M MHOTHE
Jpyrue napaMeTpsl). B otmiune ot psina IT-KkoMmaHuid, npe1ocTaBIiIsSIONNX
BO3MOXKHOCTb TOJIBKO «CTaTHYHOI» KapTHHKU TEKYILEH CUTyalnH, JJIeMEH-
ThI MIPOrPaMMHOr0 KoMmiuiekca Porphyrio® mnpenocTaBisioT HOBbIE BO3-
MOYKHOCTH JUISL IPUHSATHS OBICTPBIX KOPPEKTHPYIOIIUX PELICHUH Ha OCHOBE
(bYHKIMHA KPaTKOCPOYHOTO U JIOITOCPOYHOTO MIPOTHO3a.

Jnst pa3snuYHbIX HaNpaBlIeHUH NTHIEBOACTBA CaMOOOyJarONIHecs ajro-
PHUTMBI, TOMUMO (DYHKIIMH PAHHErO OTOBELICHHUS 0 HACTYMAIOINX pobIie-
Max, IPOTHO3UPYIOT )KUBYIO Maccy NTHIIbI, Maccy sila, ypoBeHb SHIIEHOC-
KOCTH, TIPOLICHT BHIBOJMMOCTH U KOJIMUECTBO MOTpedisiemoro kopma. [laH-
Hble (DYHKIUM SIBISIFOTCSI KJIFOUEBBIMU JUISl NIPUHSTHS PEIICHUH MO omepa-
TUBHOMY YIIPABJICHUIO NPEANPUSITHEM U HEOOXOAMMON KOPPEKIHH paboThI
€ro Iojpa3aeneHuid. brIcTpble U cCBOEBpeMEHHBIE U3MEHEHUs (10 HeoOXo-
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JIMMOCTH) COCTaBa PAaLIOHOB, KOHTPOJb ONTUMAJIEHOTO HOTPEOIeHHs KOp-
Ma ¥ BOJbI, IPEeIyIpekIeHNe HECBOEBPEMEHHON MMOCTaBKH KOPMOB M CO-
OMoZCHNST BBIMONHEHNS (QYHKIHUH OOECIIEYMBAIOT COKpAIIECHHE 3aTpar Ha
nTuiedadpuKe U MOBBINICHNE YKOHOMUUECKOH 3 PEeKTUBHOCTH.

[TepcoHNUIMPOBAHHBIN HMOAXOX SBISETCS OCHOBHBIM KPUTEPHUEM IJI
paboThI ¢ morojoBLeM uepe3 obiadnsle pemieHus: Porphyrio®: 3a equnuiy
ydera OepeTcst OHO CTa0 MTHIIBI, HAXOAAIIeecs] B OXHOM 3ajie (ITHYHHKE,
3aHWHM) U MMEIOIee WHIUBHIYAIBHBIA yUeT BCeX IOKazaTeled MpOIyK-
THUBHOCTH U Bceil mH(opMaimu, oTHocAIeics K MEKPOKIIMMATY, BETSpUHA-
puH, KopMam u 1p. OCHOBBIBASICh HAa MHAWBUYaJIbHBIX OCOOCHHOCTSIX KaX-
Joro craja Ha nrunedabpuke, BOZMOXXHO JOCTHXKEHHUE JIyUIIHX pPe3yJbTa-
TOB C TOYKM 3PEHHUSI KOJMYECTBA, KayecTBa M CIEIOBAaHHS COBPEMEHHBIM
KOHIICTIIUSM KOPMJICHUS, CHIDKAIOLIMM YPOBEHb YKOJOTHYECKOH HATrpy3KH.
ITpu paboTe ¢ KOHKPETHHIM IOTOJOBHEM MNTHIBI BO3MOXKEH aHAIU3 BCEX
BXOJIIIMX NEPEMEHHBIX ISl OLCHKH KaK «HU3MEpPACMBIX» MapaMeTpoB, TaK
W MapamMeTpoB, He HoANekKamux (ukcanuu B (aKTUUECKHX BEIMYHMHAX.
OyHKIIMOHAI TIPOrpaMMHOT0 KoMiniekca Porphyrio®, momMumMo 00paboTKu
OMOCTaTUUECKUX JIAHHBIX (IMHAMHUKa MOTPEOJEHUs KOPMOB, NPOJYKTHB-
HOCTb SIMYHOM NTHIBI B COBOKYITHOCTH C MAacCOM UL, & TAKXKE IPUPOCT XKHU-
BOM Macchl MSICHOM NTHIBI C BO3MOXXHOCTBIO ONTUMH3AIMH IapaMETPOB
y00s1 MITHLBI), UMEET JOCTATOYHO IIUPOKUH CIIEKTP PEIICHHH €KeIHEBHBIX
3ajia4 10 TOJAPa3JeICHUsIM MPEANPUATHS U YCHEUIHOrO yIPaBJICHUs B Iie-
oM (Tabmn. 6.2). [IoMHIMO NTHYHHKOB, TIIE CONEPKHUTCS MPAPOTUTEIHCKOE
WIN POJIUTENBCKOE MOTOJIOBbE NTHIBI (KAK MOJIOJOK, TaK M B IPOIYKTHB-
HOM BO3pacTe), MPOMBILUICHHOE CTal0 Kyp-HeCylleK Wi OpoiinepHoe, K
o0navHoi 00paboTKe MHPOPMAIMU MOTYT OBITh MOJKIIIOYEHBI HHKYOaTOPHI,
yOOiHBIC LeXa W Lexa NepepaOOTKH SHL: OJHO 3JaHWe — OJHA CAMHHIA
yueTa, Kak ¥ OJIHO CTaJIo.

Tab6numa 6.2. DyHKIHOHAIbHbIE BO3MOKHOCTH
MporpaMMHOro Komiiekca Porphyrio®

KiroueBnie OyHKIMOHAIIbHBIE
MOJTyJIH BO3MOKHOCTH
1 2

HenpeprIBHBII cOOp JaHHBIX.

VIHTYWTHBHAS M MHIMBUYalbHO HACTpanBaeMasi aHeJ b MOHHTOpA.
IMpunoxenue 11t cMapThoHa.

Py4Hoe nobaBiieHne U peJaKTHPOBAHUE JAHHBIX.

BEIrpy3Ka CTaTHCTHYECKUX JaHHBIX O HOTOJIOBBE.

ABTomarnueckui pacuer nokasarenei (KPI).

MOHUTOPUHT IBUKEHHS KOPMOB

COop u uHTErpaLys
JTAHHBIX

69



OkoHuanue Tabim 6.2

2

OT4eTHOCTh

OrtuetHocTh B hopmare Excel mo Bcem nmeronmmes KPI
MIOCPEICTBOM 3arpy3KH C €KEAHEBHBIM OOHOBICHHEM.
WHpuBuayansHas KOHQUIypamus Kaxaoro oT4era.
ABTOMaTHYecKas OTIPaBKa KaXKI0ro OTYETa.

BeeHne TeXHHYECKHX JKYPHAIOB M MPHKpeIUIeHue (aiiioB

CpaBHeHue

VIHTepakTHBHOE CPAaBHEHHME BCEX MMEIOIIMXCS MOTONOBHIL: CYIECTBY-
FOIMX Y MPEABIIYIIHX.

Bce mapameTtpsl Ha 0IHOM rpaduke.

WnpuBugyansHas KOHQUIypauus MOAYJIs CPABHEHHS.

I'paduyeckoe npezcTaBieHne U TaOIHIIA.

IeuaTs muTrOCTpALMi

KomruiekcHpiii KOH-
TPOJIb 310POBbS

CxeMbl BaKI[MHALIN.

[Inanb! neyenus.

BerepunapHble KypHaJlbl U IPHKpEIUIeHHbIE (aiiibl, BeTepHHApHbIC
OTYETHIL.

Boprba ¢ canbMOHEUION M KaMITMIOO0AKTEpOM, Mapa3UTOIOrMYECKHUi
OMpOUHHHIT

AKTHBHOE yTIipaBJie-
HUE

ITpousBoxacTBEHHAs IpOrpaMma:

IUTaHBl MEPOTIPUATHH JUI HOTOJNOBBS (TEXHUYECKHE MEPOIPHUSTHS,
IJIAHUPOBAHHUE KOPMOB, CXEMBI OCBEIIEHHS U JIP.);

paboune IUIaHbL: pa3rpy3Ka, O4NCTKa, IPOBEpKa 000PYyI0BaHUS U Ap.;
ABTOMATHYECKUE HAIIOMHUHAHUS O JICKTPOHHOH I0YTE M HA HaHENH
MOHHUTODA;

mucneTdep GailioB (IMEKTPOHHBIN apXHUB)

Vnpexnatoree
yIpaBJeHue

IMporrosuposanue mpobIeM.
CamooOyyaromasicst «CHCTEMa PaHHETO OTIOBEIIEHHS.
VBeIOMIICHHE [0 TI04Te ¥ (HIIN) B IIPHIIOKEHHN

duHaHCOBBIE TTOKA-
3aTeH

®duHaHCOBasI TaHeIb MOHUTOPA.

WnpuBuyansHas KOH(Uryparus (pUHaAHCOBO#! ITAaHEIM MOHHUTOPA.
®DuHaHCOBast OTYETHOCTD C €XKEHEASIbHBIM OOHOBICHHEM.

OT4eT 0 BO3MOXKHOCTH HACTYILUICHHU «CTPAXOBOTO CIIydasDy

IIpornosupoBanue

IIporHo3 Macchl NTUIIBL.

Iporuo3 nmotpebieHus: kKopMa.

IIporro3 npou3BoACTBa S, MACCHI AHIIA.
IIporuo3 BBIBOJIUMOCTH

ITnanupoBanue npo-
U3BOJICTBA

[InanupoBaHue OpraHU3aIMU TOTOJIOBBS C MOMOIIBIO (YHKIMHU TPeOO-
BaHMIA K MPOU3BOJICTBY Msica U (HIIH) sTATIA.
IInanupoBaHue pa3MeIieHus CyTOUHON MTHUIBI M MOJIOJIOK

ITnanuposanue 3a-
6o

KoMOMHMpOBaHHE TOYHBIX TPOTHO30B (B 3aBHCHMOCTH OT HCXOMIHBIX
JIaHHBIX ) CO CIIPOCOM Ha MPOAYKIIHIO TepepaboTKH

TTonxmoueHne
1C, SAP u gp.

ABTOMaTHYECKHII cOOp JAHHBIX IPOM3BOJCTBA ML, YOOWHOTO Iexa,
KOMOMKOPMOBOTO 3aB0jia

C60p «bompIIIX
JTAHHBIX)»

CrienuanbHbINH OTYET TS KIIMEHTOB C OOJBITMM KOJTMIECTBOM XO3SIHCTB.
OleHKa BIIMSIHUS HE3aBHCHUMBIX TIEPEMEHHBIX Ha IPOTYKTHBHOCTD
TITHIBI
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OOBEKTUBHBIMU JITAHHBIMH 10 TTOBBIIICHHUIO KJIIOYEBBIX MPOU3BOJICTBEH-
HBIX MOKa3aTeJIeH NTHUIBI CTANH: yBEIWICHHE SUYHON NMPOMXYKTUBHOCTH JI0
4 % wm cHMXKeHHe KoHBepcuu KopMma Ha BenmmuuHy 10 0,1 (1o 10 myHKTOB B
eBpOICHCKOil cucteMe yuera). MacmTaOHbIN aHATN3 (HMHAHCOBBIX PE3yIb-
TaTOB 1O BCEM HANpPaBICHUSM NPOLYKTHBHOCTH NTHIBI CBHIETEIHCTBYET
00 OKyIIaeMOCTH WHBECTHINI B MporpaMmHoe obecneueHune Porphyrio® B
HECKOJIBKO pa3 OT IIEPBOHAYAIBHBIX BIOXEHUH. Y 100CTBO pabOTHI ¢ MIpo-
rpamMMoii, ObICTpoTa ¥ MojHas 6e30macHocTh 00paboTku uHpopManuu (Tpu
CTETICHU 3alllUThI), TOJIHAs MPO3PAYHOCTh MPOTEKAIOMINX Ha IPEIIPHATHH
MIPOLIECCOB U MEPCOHANbHAS OTBETCTBEHHOCTh CIICIIMAIMCTOB 32 BHOCHMBIE
JaHHBIC, JOCTYNMHOCTh CTAHAAPTHBIX W CIICHHUAJTIU3UPOBAHHBIX (I)OpM OT4yEe-
TOB O TEKyIICH CUTyanuu Ha nrunedadbpuke mo JodoMy U3 mojapasieie-
HUH, BO3MOXXHOCTh BHECEHUS JAaHHBIX A0 3arpy3ku nH(popmanuu B «o0ma-
KO» B pexuMe o¢uiaifH, a Takxke JOCTyIa K MOKa3aTesIM padoThI U3 JIF000H
TOYKH MHpa NpU HAINYUH ceTH VIHTEepHeT, mpeaynpexaeHHue 0 HacTymaro-
muX npodiemMax, MPOrHO3MPOBAHME KIIOUYEBBIX ITOKa3aTeseil NMpOmyKTHB-
HOCTH W, KaK pe3yJbTaT, COKpAICHNE BPEMEHH Ha MPUHITHE PEIICHUH py-
KOBOZCTBOM — 3TO HOBasl KOHIICIIHS yIpaBieHUs NTHLe()aOpHKOH, Haps-
MYIO CHUKaromasd 3aTpaTbl Ha KOHCUYHYIO IMPOAYKIINIO.

Takum 06pa30M, CIICHUATIUCTBI MOT'YT BOCIOJIb30BATHCA LECJIBIM CIICK-
TPOM 3HAHUI U MHCTPYMEHTOB, IpeaaaraeMbix kommnanueidr Evonik mst om-
TUMU3AOUU TIPOTpaMM KOPMJICHUSA W MOJYYCHUS MaKCUMaJIbHO BBICOKHX
HKOHOMHUYECKHX PE3YJIbTATOB.
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Tema 7. QUOPOBU3ALNA BCIIOMOI'ATEJIbHBIX
MMPOLECCOB B IITUHEBOACTBE (2 4)

7.1. KoHTpOJIb Macchl ITHLBI

OpHoit 3 HamboJee BaKHBIX HENel Ka)XIOTO IMPOU3BOAMTENS Opoiine-
POB SIBJISIETCS KOHTPOJIb MACChl NTHUIIBI, YTOOBI CTaJl0 PEMOHTHOTO MOJIOJ-
HsIKa OBLJIO KaK MOXKHO OoJiee OJTHOPOJIHBIM B MOMEHT Hayaja SIMIeKIaIKH,
MIO3TOMY Ha JTare BbIPAIIUBaHUS aOCOIIOTHO HEOOXOJMMBI MHOTOKPATHBIC
MIPOLIECCHI B3BEIINBAHUS M COPTUPOBKH TOTOJIOBBSI.

st aTHX 1esieii ObUM pa3paboTaHbl MoOUIbHbIE Gecbl Heidy koMmanuu
«Big Dutchman» (puc. 7.1). [TomMruMoO B3BEIIMBaHUS, BECHl ITO3BOIISIOT
YIPOCTHTH MPOLECC COPTUPOBKH: KIACCUPHUIIUPYIOT PEMOHTHBIN MOJIOIHSIK
IO TPEM BECOBBIM KaTEropusiM (JIeTKasi, CpemHss, TsKenast) HiIH OTOMparoT
CIIMIIKOM JIETKYIO NTHIly. Bechl MOTyT B3BEIIMBATH OOJIBIIOE KOJIMYECTBO
nTar (7o 850 ronoB B Yac), YTO yMEHBIIAET BpPeMs, OTBOAUMOE Ha COPTH-
poBKy. MH(popManus o pe3ynbTarax B3BEIIMBaHMSA OTOOpakaeTcsl Ha JHC-
miee, pa3MelIeHHOM HaJl YCTPOHUCTBOM, U TyOIUpyeTcs MyTeM OTIPaBKH Ha
NIEPCOHANBbHBIN KOMIIBIOTED.

— Jlnst mpoBeneHMsT aBTOMAaTHYeCKHX 3a-
MEpPOB MAacCChl MOTOJIOBbS HCIOJIB3YIOTCS
crielMajbHble BECOBBIE YCTPOWCTBA, KOTO-
pble aJanTUPOBaHbl JUIsl IPUMEHEHUS MPU
HAroJbHOM WM KJIETOYHOM COJICpP)KaHUU
MIOTOJIOBBSI NITHIBL. Beckl coeamusrorcs ©
HEHTPAIBFHBIM KOMITBIOTEPOM YHPaBIICHUS
B NTHYHUKE, I7Ie HAKaIUIMBAIOTCS BCE pe-
3yJIBTATHl 3aMEPOB.

[Tpn HamonpHOM coOlepKaHUM TpPHMe-
HSIOTCSL NIAmM@OpMeHHble 8eCbl ¢ MEH30-
oamuyukom B TOUYKE KperuieHus: BecoB. Mo-
gens Swing 20 (puc. 7.2) ucnoib3yeTcs
JUIsl B3BELIMBAHHS TOTOJIOBbSI OpOIIepOB,
YTOK ¥ POJUTEIHCKOTO CTaza Opoiiiepos.

Swing 20 cocTOMT M3 TEH30JaTYMKa U
w1aTopMbl U3 IUIACTHKA (WM HepkaBe-
tomierd craiu). C MOMOIIBI0 TEeIECKOITnYe-
CKO MOJBeCKH IIaT(GopMy MOXKHO JIErKO
peryJMpoBarth Mo BBICOTE JJISI aJlalTaluy K

Puc. 7.1. O6umii Bua Beco Heidy
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BO3pacCTy NTULIBI. HTI/IIIa XOpomo BOCIIPUHUMACT BECHI, YTO IMMO3BOJIACT IPO-
BOJIHUTH 0O0JIBIIOE KOJIMYECTBO B3BEIIMBAHUNA U MoJy4aTb TOYHBIC JaHHBIC O
Macce.

Puc. 7.2. O6mwmii Bux BecoB Swing 20

Becst Swing 20 noasemmBaroTcsi K MOTOJIKY NTHYHUKA. Bo Bpems 00-
CIIY)KUBAHUA UX MOXHO JICTKO CHATH JJIA OYUCTKHU, B TO BPEMS KaK BECOBOH
TEH301aTUYUK OCTAETCsI YCTaHOBJICHHBIM OJIM3KO K MOTOJIKY, TA€ OH 3allu-
LIEH OT TPS3U.

J1yist B3BEIIMBAHUS HH/EEK TSKEIBIX KPOCCOB IIPUMEHSIOTCS 8echl MOOe-
au Swing 100. KoHCTpyKIUST BKIIOYAaeT B ce0si OOJBIIYIO IUIACTHKOBYIO
IUIACTHHY pazMepoM 1x1 M, koTopas GUKCHpYyeTCst Ha JBYX KPOHIITEHHAX
n3 Hepkaseromel cranu. Swing 100 KkpernuTcesi HEMOCPEICTBEHHO K TEH30-
JIATYMKY C MOMOIIBIO YETHIPEX MOJBECHBIX TPOCOB U KapabuHOB. Becsl mo-
CTaBJISIIOTCS € Je0eIKOH, OATOMY HMX BBICOTA JIETKO PEryJINPYETCsl B COOT-
BETCTBUH C BO3pacTOM NTHIBI. C IMOMOIIBI0O OYMCTHUTEINST BBICOKOTO JaBJle-
HUSI MOXKHO OYHIIATH KapaOUHBI.

Becwvi 0na domawineri nmuysl Incas 2 ACIOAB3YIOT B ITHYHUKAX, T HE-
CYIIKH COZIEpIKaTcsl Ha IMOJy WM B KieTkax (puc. 7.3, a). bnaronaps yuu-
BEpCaJIbHOI MOJBECKE M3 HeprKaBerollel craimu Incas 2 MOXKHO yCTaHaBIIH-
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BaTh COOKY Ha MPOBOJIOYHON CETKE WM, €CIHM TCH30JAaTYHK PACIOJIOKCH
II0JT COOTBETCTBYIOIIMM YTJIOM, 3aKPEIUISTh HA IOJTy CUCTEMEI.

Braronaps mHebompmoit Macce (2 kr) Incas 2 moaxomsaT A UCIOIB30Ba-
HUsSI B KAYeCTBE MOOMJIBHBIX BECOB /sl JomaiHei nrunsl. Hebosbioe pac-
CTOSIHUE MEXIY IIOJIOM W TEH30JIaTYMKOM, HMEIOIMM (OpMY HacecTa,
obecrieunBaeT MHOKECTBO B3BELIMBAHHIN M, CIIEIOBATENILHO, TOYHOE OIpe-

JleJIeHUE Beca.

Puc. 7.3. O0uwmii B BECOB:
a—Incas 2; 6 — Incas Compact

Becvr ons nmuywur Incas Compact w3 HepkaBeloIlel cTaji HeanbHO
TIOJXO/ISIT JUISl B3BEIIMBAHUS MOJIOJIOK M OpOHIIEpOB, COJEpIKAIIUXCS B Kile-
To4YHBIX Oartapesix (puc. 7.3, 6). Kpyrmas miatdopma s B3BEIIHBAHUS
nmeer nuamerp 15 cM. IIpu ycrtaHOBKe JBE HOXKKHM BECOB 3aLCTUISIOTCS 3a
nos1. KoMnakTHast KOHCTPYKIMSI TTO3BOJISICT MCIIONIB30BaTh UX Ul MOOWIIb-
HOT'O B3BELIMBaHMUS.

Becosoe ycmpoiicmeo Nesca, BCTpOEHHOE B THE3/10 Il KypOUueK pOJu-
TesbCKOrO crana (puc. 7.4, @), MO3BOJISIET NPOBOIUTH ABTOMATHYECKOE
B3BEIINBAHNE, KOT/1a HECYIIKH 3aXO0/ST B THE3/10 AJISI KIAKHU UL,

KoncTpykuus BKIIFOUaeT B ceOs HAMOJBbHYIO PEIIETKY, YCTaHOBJICHHYIO
Ha YeThIpex TeH3oxaTdukax (puc. 7.4, 6). IlomydeHHbIe B X0/€ B3BELIMBa-
HUSI 3HAYCHUSI TIEPEAIOTCS C IIOMOIBIO MOYJISI B3BEIIUBAHUS Ha KOMIIBIO-
Tep AT YIPaBICHHUs IPONU3BOICTBEHHBIMHU ITOKA3aTEIISIMH B IITHYHHKE.

74



a 6

Puc. 7.4. Becnl Nesca it THE3.] POJUTEIBCKOTO CTA/1A:
a — o0umii BUJ THE3/Ia ¢ BeCaMu; 6 — pa3MeleHHe TeH30AaTIMKOB MO/ PEILICTKO! B THE3/Ie

Birdoo — mexnonoeus e36ewueanus memooamu 3D-euzyanusayuu (pas-
pabortka kommanun «Cargill» (CIIIA) coBmectHO ¢ Kommanuen «Knex»
(CILIA)), B KOTOPOI HCIIONB3YIOTCSI KOMIIBIOTEPHOE 3pCHHE M MCKYCCTBEH-
Hblit uaTeIuekT (M) nist ananmsa moroioBbs B peKMME pealbHOrO BpeMe-
HU C HCIIOJIb30BaHUEM JAaHHBIX IIPOTHO3HOTO MojaenupoBanus. [Ipennasna-
YyeHa /iyl 3aMEHbI PyYHOT'0 B3BEIIMBaHUs MeToAaMu 3D-Bu3yanusanuu, oT-
CJIe)KMBAHUS MPOJYKTUBHOCTH OpOIIIEpOB M M3MEHEHHS MAacChl B PEXKHUME
pearpHOTO BPEMEHH, a TakKe IKOHOMMH 3aTpPaT 3a CYET JydIIero IIaHHupo-
Banuda. [lomyueHHBIE KamepaMu H300pakeHUsl cpazy oOpadaThIBAIOTCSA, a
JTaHHBIC ITPeoOpa3yroTcs ¢ moMoInbio M B OlIEHKH MacChI.

Pa3mep BBIOOpKH TIpH HcTONb30BaHMM Birdoo Beie, uem mpu pydHOM
B3BEIIMBAHNWM, YTO TOBBIIAET TOYHOCTH M3MepeHHH. [ITuneBompl MoryT
BUJIETh TEKYIIYIO MAaccCy Tella U NPOTHO3UPOBATH KPHUBBIE paclpeeieHus
pOCTa B peXXUME peallbHOro BpeMeHH. Takoil meron siBisieTcst Oonee Oe3-
OTIaCHBIM M MEHEE CTPECCOBBIM IS JIfo/ieit M NTHIbl. [lomydeHHble mporHo-
3Bl [I0 Macce CIOCOOCTBYIOT Ooiee 3G (PEKTHBHOMY M YCTOWYHBOMY BbIpa-
IIMBAHUIO TITHIBI 33 CUET YJIYYLICHHS KO3 UIMEeHTa KOHBEPCHH KOpMa U
ero skoHOMHH (B cpeHeM Ha 10-30 T Ha ITHUITY), ONIPEACICHUIO ONTHMAb-
HOTO BPeMEHH 32005 C yIETOM ITOKa3aTeIen [eIeBOH MacChl.
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Ilo manseM cnenmamuctoB «Cargilly, momoOHOe pelieHre i B3BEIIHU-
BaHMA OpoitnepoB ¢ 3D-kamepoit SBISIETCS IEPBBHIM Ha PHIHKE B CBOEM POJIE.

7.2. Po60TH3NPOBaHHbIE CHCTEMbI B IITHIEBO/ICTBE

[TocTostHHOE COBEPIICHCTBOBAHNE MPOTPAMMHOTO OOECIIEYCHUS M KOM-
moHeHTOB KoMiniekca «BigFarmNet Meneger» mo3BoJsieT ITHIICBOJAM TO-
JMy4yatb OOJBIE peaabHON MHPOPMANWU W3 NTHYHUKOB, HE 3aXO0Isi B KOp-
myc. OmHOW W3 TaKWX HOBHHOK SIBISIETCS. pOOOMUSUPOBAHHAS CUCMeMd
ChickenBoy (puc. 7.5).

Puc. 7.5. O6umit Big po6ota ChickenBoy

Pobot-anamutuk ChickenBoy, ocHaIleHHBIN pa3IMIHBIMU JATYHKAMH H
HECKOJbKUMH KaMepaMH, MMOJBEUINBACTCS K PEIbCOBOM CHCTEME IOJ IO-
TOJIKOM U, TIEPEIBUTASCH 10 3ajy, BEACT IMOCTOSHHBI MOHUTOPHHT Iapa-
METPOB MO BCEH IUIOMIAAX MOJIa NTHYHUKA. MOITHBIN OJI0K 00paboTKH aHa-
JIM3UPYET JaHHBIE, YACTUYHO C MOMOIIBIO CJIOKHBIX aIrOPUTMOB HCKYC-
CTBEHHOTO HHTE/UICKTa, W IMOATOTABIMBACT rpa)uuecKoe MpeCTaBICHUE
Uit nepconana nruiedadpuku. [lo pe3ynbraTaM MOHUTOPHHIA U aHAIM3a
JIAaHHBIX POOOT TeHEPUPYET ABYXMEPHbBIE KapThl HTHYHUKA, KOTOPbIE TOYHO

76



BU3YaJIM3UPYIOT Takue MapaMeTphbl, Kak TeMIlepaTrypa, BIaKHOCTb, OCBe-
LIEHHOCTh, YPOBEHb IIyMa, CKOPOCTb ABMKEHHUS BO31lyXa, KOHLUEHTpALUs
Bpenubix ra3os (COz, NHs).

Kpome 3T0OT0, pobOT CIIOCOOEH MPOBOIUTH MHTEIDICKTYABHBINH aHAIN3
MTOJyYCHHBIX M300pakKeHUH, 9TO MO3BOJISIET eMy OOHAPYKMBATH MEPTBBIX
IITUI] ¥ MECTa C MPOTEKAIOMINMU NomiKaMu. biaronaps GpyHKII HakoIUTe-
HUS ¥ aHAJIM3a TMOJYYCHHBIX TaHHBIX BO3MOXKHO OOHApy)KEHHE KHIICYHBIX
3a00JICBaHU HA paHHEW CTaIUM HA OCHOBEC IMOCTOSHHOM OIICHKH JKCKpE-
MEHTOB. Bce u3MepeHHbIe TaHHBIE MOXKHO TaKXe MPOCMOTPETh B BUJIE I'pa-
(UKOB WM JuarpamMM, KOTOPBIC TOKA3bIBAIOT JAWHAMHUKY W3MCHCHHUU IO
Ka)X/I0M MapTUU NTULBIL.

7.3. TexHOJIOTHH yHPABJICHHS ABAPUHHON CUTHATU3ALHEH

YpoBeHb TEXHUYECKOTO OCHAIICHHS COBPEMEHHBIX MTHIIEBOTICCKUX
ITOMEIICHUH TTOCTOSIHHO TTOBBIIIACTCS M ONIPEICIIIETCS POCTOM aBTOMAaTH3a-
UM TaKUX TPOLECCOB, KaK pa3lada KopMa M BOJBI, IPUMCHEHUEM HWHTEI-
JIEKTYaIbHBIX TPUOOPOB U YIPABICHUS MHKPOKIAMATOM, YTO, B CBOIO
odepens, NeNaeT HeoOXOIMMOM YCTaHOBKY YCTPOWCTB TEXHUIECKOTO MOHH-
TOPWHTA U CHCTEM CHUTHAJIH3AINHU, IO3BOJLIOIINX HE3aMEITUTEIIFHO peart-
poBaTh Ha BO3HHUKAIOIIKE cOOM B paboTe 000pyIOBaHUs C Ieibio 3ddek-
THBHOTO MPEAOTBPAIICHUS BO3MOXKHOTO yirepoa.

Cucmema asapuiinoti cuenanuzayuu AC Touch xomnanuu «bue Jau-
MeHy TIPECTABISCT CO00M HHHOBAIIMOHHBIN TPUOOP HOBOT'O MOKOJICHHS.

JlocTym K HeMy OOECHEeYHBACTCS C MOMOIIBIO OTIIEYATKA Majblla, 4TO
MTOJTHOCTHIO HCKJIIOYACT HEABTOPHU3UPOBAHHOEC BHECCHHE H3MCHCHUH B
HACTPOWKHM W KBUTHPOBAaHWE aBapUIHBIX COOOUICHHWH TaHHBIM COTPYIHHU-
KoM (aBTopu3anus — 10 20 YeroBeK Ha OJUH IIPHOOP).

OTO SBIACTCS IOTOJHUTEIHHBIM MPEUMYIIECTBOM IIPEKIEC BCEro Ha
¢depmax, rae oOopymoBaHHE OOCITYXHBAETCS HECKOIBKAUMH pabOdnUMI.
Kpowme toro, obciry:xuBanue pudopa CyIIeCTBEHHO YIIPOIIaeTcs Oiaroaa-
pst GosbIIOMYy TpadUUeCKOMY MUCILICIO, HAMVIAIHO OTOOPaKAIOIIeMy HH-
¢dopmarnmto. Bee aBapuitHbie BXOAbI U (DYyHKIIMOHAILHBIC BO3MOKHOCTH JI0-
CTYITHO OTOOpaKE€HBI HAa JKpaHe W JIETKO MOAJAIOTCS PEIAKTHPOBAHHIO.
He meHee BakeH W TOT (DaKT, 4TO aBapUUHBIC CHTHAJIBI M IMOCICIYIOIINE
JEHCTBUS COXPAHSIOTCS Ha 3allOMHUHAIOIIEM ycTpoiicTBe «Black Box».

ITpu6op AC Touch mmeeT necsTh BXOJOB aBapUHHOW CHUTHAIM3AINH,
KOTOpBIE MOTYT HCIIOJIb30BaThCsS HA aHAJIOrOBOM Wi IH(pPOBOI OCHOBE,
HaTpUMep UL OMOBEHICHUS O MOKA3aHUAX TEMIIEPaTyphl BO3IyXa, BO3rO-
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paHus, BBIXOJA U3 CTPOS IJIEKTPOMOTOPOB CUCTEMBI BEHTUIALUU. Bee BbI-
XOZBI 3aLIMIIEHB! OT 00pBIBA MPOBOZOB M BEIOOPOYHO — OT KOPOTKOTO 3a-
MbIKaHus. MiMeeTcst Takke AecATh PEeNeiHBIX BBIXOAOB IS MOAKIIOYECHUS
aBapMHHBIX BEHTWIATOPOB JIMOO TPYNI yNPaBICHUS BEHTHISIIUEH B 3aBHU-
CHMOCTH OT ITOPOTOBBIX 3HAYECHHH TEMIIEPATYpPhl WM aBapUHHBIX COOOIIE-
Hui. [Tpubop Mo3BOIAET OTCIEKUBATH TEMIIEpAaTypHBIE 3HAUEHHS NPH 00-
CIIy)KMBaHUH 00OPYNOBaHMSA A OpOMJIEPOB MM Kyp-HECYILIEK, YIUTHIBATh
pe3Kue Iepena/ibl TeMIepaTyphl M HapyIISHNS! BEPXHUX U HU)KHHUX a0COIOT-
HBIX €€ BEIMYMH C y4eTOM IOKa3aTelied Hapy>KHOH TeMIepaTypsl BO3/yXa,
otoOpaxkath rpauku A BceX BX0JOB 3a nocieanue 30 nueit. Hannuwe 3a-
MOMMHAIONIET0 yCTPOMCTBAa 00eCIeunBaeT JUIMTENIbHOE XpaHeHHe HHpopMa-
I[UH, TTOJy4acMOi B TeucHHe rojia. Pesie KOHTpos OTKIoUeHUs (a3 B IUTa-
IOIIEH AMEKTPOCETH PETHCTPHUPYET OTKIIOUeHHE. B GaTapee pesepBHOTO mMH-
TaHUS UMeeTCst QYHKIUS KOHTPOJIS 3apsifia 6aTapen. ABapHifHOE TeCTHpPOBa-
HHUE TPOBOANTCS B aBTOMAaTHYECKOM pexnMe. BerpoeHHbI MUKpOGOH 1m03-
BOJISIET 3aIMCHIBATh aBapuifHble cooOmeHns. [l MeHee BaKHBIX HOUYHBIX
CHT'HAJIOB TIPEYCMOTPEHO BKIIIOUEHHE O€33ByYHOTO CpaOaThIBaHMSI.

CoBepIICHCTBOBaHUE AITOPUTMa pPabOThl aBapUHHOW CHUTHAIHM3AINU
HaIpaBJICHO Ha o0ecrieyeHre BO3MOXKHOCTH €€ (yHKIIMOHUPOBaHHMS B OJIOKe
C CHUCTEMOM aBapHITHOTO OTKPBITUS IPUTOYHO-BBITSDKHBIX 3JIEMEHTOB BEHTH-
JISIIIAU TIPU OTKITIOYESHUH AIIEKTPOITUTAHHUS NITUYHUKA B )KapKUH IIepHOJ] Tofa.

HeoGxonnmoe 3HaueHHe TeMIepaTyphl BBOIUTCA B HACTPOMKH, UYTO
obecrieunBaeT MpocToTy yrpasieHus. Eciiu 3aanHOe 3HaueHHe MpeBbIliie-
HO, TO OJIOK aBapMHHOTO OTKPBITHS NPHHUMAaeT Ha ceOs (QyHKIMH pere
KOMIBIOTEPA W INPH JAIbHEHMIIEM MOBBIIICHUH TEMIIEPATYpPhl OTKPBHIBAET
IIPUTOYHBIE 3JIEMEHTHI U BBITSXKHBIE KAMHUHBI HA COOTBETCTBYIOLIYIO BEIH-
YHHY B 3aBUCUMOCTH OT ITOBBIIIEHUS TEMIIEPATYPHIL.

brox aBapuilHOro OTKPBITUSI C PETYIMPOBKON MO TeMIEpaType Hpeay-
CMOTPEH Ul MCIIOJIb30BAHNS BMECTE C KOMIBIOTEPOM U aBapUHHON CUTHA-
JU3anMen.

AHAJIOTUYHO KOMIIBIOTEPaM, YIPABIISIOIINM KINMAaTOM, OJIOKH aBapHii-
HOTO OTKPBITHS TakKe OCHAIICHBI JaTYMKaMM BHEITHEW TeMiiepaTypsl. Bee
CUTHAJBI C JTATYMKOB OTOOPaKaOTCs HA MepeaHel aHen U UHPOPMHUPYIOT
omeparopa O COCTOSSHHHM CHCTEMBI: HAaIlpUMEp MOXKHO CYIUTH O 3apszae Oa-
Tapeiky (IOJHOCTBIO 3apsDKEHa, HAINIOJOBUHY WIIM TIOYTH paspshKeHa), co-
CTOSTHMM JIaTYHMKA Hapy>KHOW M BHYTPEHHEH TeMIeparypbl (aKTUBEH JIU OH,
MIPAaBUIBHO JIM Pa3MEIIEH, €CTh JIU B CHUCTEME KOPOTKOE 3aMbIKaHHE WU
JaTYNK HUYETro HE ITOKa3bIBaeT IPH Pa3phiBe Kades).
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[Tpu sKcruTyatanyy KOMIUIEKTa 000pYOBaHUS C CUCTEMaMH aBapUHHON
CHUTHATM3ALUH HEOOXOJMMO YUHUTHIBATh, YTO AAHHBIE OJIOKH ITOJHOCTBIO HE
pemaroT NpodIeMbl BEHTHINPOBAHUS ITHYHHUKA B CIIydae HEIITaTHON CHUTY-
alyy, a JUIIb IPOJJICBAIOT BPEMS NPUHATHUS PEIICHUS I OOCIYKHBAIO-
miero mepcoHaia. biok aBapuiiHOW CHUTHANM3alUN OOHApyXHUBaeT HpoOlIe-
My ¥ HH()OPMHPYET NEpCOHAI IOCPEICTBOM 3BYKOBOH M CBETOBOM MHIMKA-
UM, oTmpaBkoii SMS-cooOmieHnii Ha yka3aHHBIC Tele(OHBI IEpCOHANA.
IIpu sTOM cucTeMa aBapUMHOTO OTKPBHITHUS YBEINYHMBAET ECTECTBEHHYIO
LHUPKYJIALUIO BO3TyXa NMPU KPUTHUYECKOM YBEIWYEHUU TEMIIEpaTyphl CBEpX
3aJaHHbIX 3HA4YEHUH B >kapkuil mepuoj rojaa. B ato Bpems nepconan noi-
KEH OOHApYXXUTh NPUYUHY HEHCIIPAaBHOCTH, YCTPAHUTh €€ WJIM OCyIe-
CTBUTH MEPEKIIOUEHUE CUCTEMBI ANEKTPOIIUTAHUS Ha Pe3ePBHBII HCTOYHHUK.

Jnst moBbIeHNsT 3GQEKTUBHOCTH YIIPABJICHHUS MPOIECCAMH Ha IMTHIIE-
(abprke B IOMOJIHEHNE K aBTOHOMHBIM CHCTEMaM aBapMHHON CHTHAJIN3a-
UM HCIOJNB3YeTCs] MX MOJKIIOYEHHE K IPOrpaMMHOMY KOMILIEKCY
«BigFarmNet Meneger». Bce KOHTpoIIeps! B 3aJIaX U IDIOMIAIKaX ITHIHU-
Ka 00BENHSIOTCS B €AMHYIO CETh C BBIBOJIOM HOTydacMoi HH(OpMALNH Ha
9KpaHbI TIEPCOHANBHBIX KOMITBbIOTEPOB. KOMIIIEKC MO3BOISIET XpaHUTh BCE
MOKa3aTeNny KIMMaTa 3a IOCIeAHHe IATh JeT. COOOIEeHUs OT CUCTEMBI aBa-
PHUIHHOMN CUTHAIIM3AIMU OTOOPaXKatoTCs B BUE TAOJUIIBL, @ €CJIU TOSIBIISIETCS
HOBBIW CHT'HAaJ, TO OH IOSBJIAETCS Cpa3y CBEPXY OCTAJIbHBIX OKOH MH(OP-
Malluu Ha Juciuiee MoHUTOpa. IIporpamMMa mo3BoisieT 0TOOpa3UTh «HUCTO-
pHIO» CHTHAJIOB OTIOBEIEHHS U MPOBEPHUTH, KAKHE MEPONPHITUS IPEAIIPH-
HUMAJINCh 110 KaXKIOMy aBapHHHOMY CHTHaITy. Bo3Mo)keH MpocMoTp craTu-
CTHYECKNX XapaKTEPUCTHUK CHUTHAJIOB JUISl MOCIIEAYIONIIETO aHaju3a M Ipo-
BE€ICHHS PEBEHTHUBHBIX MEPOTIPHUSATHH.

[Ipumenenue aBapuiHON CUTrHANIM3ALMK, BEAYLIEH MOCTOSHHBIA MOHH-
TOPHMHI' CUTyallu¥l B NTHIE3aJIaX, IO3BOJISET B CIy4ae BOSHHUKHOBEHHS He-
IITaTHBIX CUTyallMii TEXHOTCHHOTO WJIM KIMMAaTHYECKOTO XapaKTepa YCKO-
PHUTH IpoIece MPUHATHS Mep 10 YCTPaHEHHIO cO0eB B paboTe 1 MUHUMH3H-
pOBaTh BO3MOXKHBIE IOTEPH TPEATPHITHS.

7.4. lnppoBuzanus ceJeKUUU NTHLI
O¢ddexkTnBHOCTh CENEKIMOHHONH pPabOTHl B NTHUIEBOACTBE B 3HAYM-
TETHHON Mepe 3aBUCHUT OT MIPABHIIBHOTO YUeTa CeJEKIIMOHHBIX MTPU3HAKOB,

TOYHOCTH OILICHKH HACIIEJACTBCHHBIX Ka4eCTB NTHIIBI, OMIEPATHBHOCTH 00-
paboOTKH CeNeKIMMOHHON WH(OPMAIMU W HCIOIb30BAHMS T€HETHUYECKOTO
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aHaM3a B NMPAKTUIECKON paboTe CENEKIMOHHO-TCHETHUECKUX ILICHTPOB U
IJIEM3aBOIOB.

Bcro 06paboTKy JaHHBIX IIPU CEIEKIUH NTHIBI MPOBOAAT HAa KOMITBIO-
Tepax MO CIEMANIBEHO pa3padoTaHHBIM MporpamMmaM. COOp CesIeKIIMOHHON
nH(pOpMaAINU MOXKET OCYIIECTBILITECS JBYMS CIIOCOOaMU:

e aBTOMAaTU3UPOBaHHBIA COOp Ha BCeX dTanax paboThl ¢ HCHOIb30BaHU-
€M TEePCOHAJBHBIX 3JCKTPOHHBIX HAKONHUTENBHBIX yCcTpoHcTB (Tmma I1TLI,
TEPMHUHAJBI Pa3IMYHbIX MOAM(DUKALNIT) C TMOCIEIYIOINM ITePEHOCOM JaH-
HBIX HETIOCPEICTBECHHO Ha KOMITBIOTED;

e py4HOU cOOp MH(OpMALMK MyTeM 3aIOJIHEHUS COOTBETCTBYIOLIMX
(opM ¢ MoCIEeaYIOMUM PYYHBIM IEPEHOCOM HMH(OPMAIMH Ha KOMIIBIOTED,
cO0p JaHHBIX MEPBUYHOTO yUeTa 00eCIednBaeTCs IIyTEM 3alOIHEHUs COOT-
BETCTBYIOMHX (POPM, IPUCTIOCOOICHHBIX I 00paboTku Ha [IDBM.

I'eHOMHas cenexIys ABISETCS HOBBIM 3TAllOM Pa3BUTHUS CEIEKIIMOHHOM
pabotsl. Pa3zButne mudpoBBIX TEXHOJIOTHH MO3BOJIMIIO BBISBIATH ITHUII, 00-
JIAIAIOMMUX MPEBOCXOAANIMMHU aJUIESIMU (MM MaKCHUMAaJIbHBIMH IUIEMEH-
HBIMH [IEHHOCTSIMH, IIPEACTABICHHBIMH CyMMOH 3((EeKTOB BCEX auielei).

I'eHoMHas cenekuusi TpeOyeT OrpOMHOTO KOJMYECTBA BBIUUCICHHN M
aHanmu30B. Pa3paboTaHHBIE KOMIBIOTEPHBIE IPOrpaMMBbl ¢ 0azaMu JaH-
HBIX, KOTOpPbIE CEJICKIIMOHHO-TeHETHYECKUE LEHTPbl HapadaThIBajlkl MHO-
THE TOJBI, SBISAIOTCS KOMMEPUECKOH TalHOH, II03TOMY OTCYTCTBYIOT B OT-
KPBITOM JocTymne. B paboTe mieMeHHBIX 3aBOJIOB MCIIOJIB3YIOTCS BCE JI0-
CTYITHBIE TIPOTpaMMHO-aNIapaTHBIE CPEJCTBA 10 aBTOMATU3AlNK U UG-
POBU3AIMH TPYIOEMKHUX MPOLIECCOB, a TAKXKE COBpEMEHHOE 000pyT0BaHUE
(MHOMBHIyalIbHBIE TEPMOKAMEPHI, KOMIIBIOTEPHbIE TOMOTpadbl U 1Ip.) AJSL
COBEPIICHCTBOBAHNSA TEXHOJOTHI COMAEp>KaHUS NTHIBI U MPOBEACHUS Ce-
JeKIMOHHOI paboTsl. KoMIulekcHOE ITpUMeHeHne MHHOBAIIMOHHOTO 000-
PYZIOBaHUS M NMPOTPAMMHOTO OOECIEUEHHUS IO3BOJISET COKPATUTh CPOKHU
CO3/1aHUsI HOBBIX KPOCCOB ITHIEI M ONPENEINTh MEPCICKTUBHBIE MYTH HUX
JlalIbHENIIETO Pa3BUTHSL.

BricTpoe HakoIUIeHHE TeHOTUIIOB B IPOrpaMMe KOMMEPYECKOH Cellek-
UM TI03BOJIMIIO NITUIICBOJCTBY BOWTH B 00J1aCTh «OOJBIINX JAaHHBIX», YTO
Tpebyer Oosiee CIOXHBIX WHCTPYMEHTOB M BBIYMCIHMTEILHBIX DPECYPCOB,
YTOOBI CIIPABJIATHCS C MPOTHO3aMH TUIEMEHHOH IeHHOCTH. OHUM U3 (ak-
TOPOB, ITOBBIIIAOIINX BEIYUCIUTEIBHBIE TPEOOBAHMS, SBISIETCS KOJMYECTBO
MapKepoB, yUUTHIBAOIUXCA Npu aHanu3e. Oxkupaercs, 4To MO Mepe Mo-
BBIIIEHUS J0oCTynHOCTH maHened SNP c Gojee BBICOKOH IUIOTHOCTBIO U
JaHHBIX 0 mocnepoBarensHocTH JJHK, a Takke IOCTOSHHOTO pa3sBUTHSA
AHATUTUYECKUX MHCTPYMEHTOB M METOAO0B TOYHOCTh OTOOpa OyJeT Bo3pac-
TaTb.

80



CIIMCOK PEKOMEH/TYEMOW JINTEPATYPbI

1.boront 6ckuii C. U Cenexuus cenbckoxossiicteenHoi nruupl / C. U. Boromto0-
ckuit. — M.: Arponpomusaar, 1991. — 285 c.

2.EnuwmaxoBa, E. Pe3epBsl BOCIpOM3BOJCTBA U CTAPTOBOTO BBIPAIMBAHUS MTHIIBL:
moHorpadust / E. Emmmaxoma, B. Tpyxaue, W. JlparanoB // Palmarium Academic
Publishing. — Saarbriicken, Deutschland (I'epmanus), 2014. — 267 c.

3.EnumaxoBa, E.D. Bocnpou3BoacTBO CelnbCKOXO3sHCTBEHHOM NTULBL: yueb. moco-
oue / E. O. Emnmaxosa, B. 10. Mopo3os, M. 1. CemmonoBa; CTaBpONONBCKUH TOC. arpap.
yH-T. — CtaBponomns, 2015. — 52 c.

4. VIHHOBalIMOHHBIC TEXHOJIOTHH, HPOLECCH H 000PYyI0BaHHE /Ul HHTCHCHBHOIO pa3Be-
JIEHHs CeNIbCKoXO03s1iicTBeHHOM ntuiibl / B. @. ®enopenko [u ap.]. — M.: ®I'BHY «Pocundop-
marporex», 2017. — 100 c.

5. Ko uwum, U W. Cenekius B ntutieBoctse / . Y. Kouwrr. — M.: Kosoc, 1992. — 405 c.

6. Kak MonmepHm3upoBath nrtHIe}aOpHKy C IIOMOIIBI0O HMCKYCCTBEHHOTO HHTEIUIEKTa
[Omextponusiii pecypc]. — Pexxum mocryma: https://pticainfo.ru/news/kak-modernizirovat-
ptitsefabriku-s-pomoshchyu-iskusstvennogo-intellekta/. — Tata nocryma: 14.07.2022.

7. IIporpeccuBHEIe pecypcocOeperarolie TEXHOIOIHH TPOn3BoCcTRa sitna / B. U. ®ucn-
HuH [u ap.]. — Ceprues Ilocazn, 2009. — 167 c.

8. C k151 p, A. B. I[Ipubops! aBapuiitoit curHamisauuu / [Itunesoactso. — 2015. — Ne 10. —
C. 49-52.

9. TexHonoruu u 060pynOBaHKe [T NTHIEBOACTBA: crpaBoynuk / B. T. Cxuwsip [u mp.]. —
M.: ®I'BHY «Pocundpopmarporex», 2014. — 188 c.

10. Texunonorus mpousBoxcTBa Msca Opoitnepos / U. I1. Caneesa [u np.] / MscHoe nTu-
neBojcTBoO / mox o6, pexn. B. 1. ®ucunnna. — Cankr-IlerepOypr, 2007. — I'n. 1. — C. 4-71.

11. IHHOBaMOHHBIE TEXHOJIOTHH M O0OpYMOBAaHHE VIS CO3/IAHHS OTEUYECTBEHHBIX MsIC-
HBIX KPOCCOB OpOiiiepHOro THIa: Hayd. aHaiaut. 003op / B. @. denopenko [u ap.]. — M.:
®I'BHY «Pocundopmarporex», 2018. —92 c.

12. @ p o 1 o B, A. H. IIpousBoacTBO Msica GpoiiiepoB: mpaxt. pykoBoactso / A. H. ®po-
10B. — M.: Arpocnpom, 2010. — 128 c.

13. lindposere pemenns s nTuneBoscTa: anamt. 0630p / T. H. Kyspmuna [u gp.]. — M.:
OI'BHY «Pocurdopmarporex», 2022. — 156 c.

81


https://pticainfo.ru/news/kak-modernizirovat-ptitsefabriku-s-pomoshchyu-iskusstvennogo-intellekta/
https://pticainfo.ru/news/kak-modernizirovat-ptitsefabriku-s-pomoshchyu-iskusstvennogo-intellekta/

COJEPXXAHUE

BBEJIEHUE .......coiiiiiiiiiii s 3

Tewma 1. MUOPOBU3SALIMA CUCTEM JUCIETYEPU3AITUN

U VITIPABJIEHUS B IITULEBOJCTBE (2 9)..c.viiieiiiiiiiieicersiereesree e 5

Tewma 2. HUOPOBU3ALIUA TEXHOJIOI'MYECKUX ITPOLIECCOB

TTPU KOPMUIEHUMU ITTULIBI (2 9) vt
2.1. ITucpoBusarus npou3BoCTBa KOMOUKOPMOB . .
2.2. HucpoBU3aLysa pa3aauil KOPMOB B IITHTHHKE .....o.vrererrererereesenrereesessesessesesesssensenes

Tewma 3. UOPOBU3ALMA TEXHOJIOT'MYECKUX ITPOLIECCOB

TTPU UHKYBALINY STALT (2 9).0.vcviiiiiitiiiiriet st 27

T e m a 4. HUOPOBUBALMA TEXHOJIOT'MYECKUX ITPOLIECCOB

VITPABJIEHUSI MUKPOKIIIMATOM (2 9)..cooviiiiiiriiiiiiciiiiniseisesreie e 34

Tewma 5. MUOPOBU3ALIMA TEXHOJIOI'MYECKUX ITPOLIECCOB

OCBEHIEHUMA IITUYHUKOB (2 9)...oviiiiiiciiiicie s 44

Tewma 6. UOPOBU3ALIMA TEXHOJIOI'MYECKMX ITPOLIECCOB

OBPABOTKU BOJIBIINX MACCHUBOB JIAHHBIX (4 9)...covviviiiiiiieiciiicceiseice s 55

Tewma 7. HUOPOBU3ALIMA BCIIOMOI'ATEJIBHBIX ITPOLIECCOB

B IITULIEEBOJCTBE (2 ) ..ttt
7.1. KoHTpOJIb Macchl ITHIIBI .
7.2. POOOTH3UPOBAHHBIC CUCTEMBI B IITUIIEBOMCTBE ....vuvvvereseeseaseneasessesessenneseseesssseneesennes 76
7.3. TeXHOJIOTMHU YNPABIIEHUS aBAPUHHON CUTHANMM3AMUEH ..o 7
7.4. TIN(DPOBUBALMUS CEICKIIAU TITHIIBI ....vvevvevveeetesteeseesseseesbesseeseessensensesiessesssensensessessesns 79

82



YVuebHOE U3naHue

Kynpasen Hukonaii iBanoBu4
I'opesnkosa FOnus AnexceeBHa

MUPPOBU3AILINA TEXHOJIOTMUYECKUX
MMPOLECCOB B IITULEBOJICTBE

KYPC JIEKIIU

Y4eOHO-MEeTOIMYECKOE TT0CO0ME

Penakrop C. H. Kupunenxo
Texumdeckuit penaxrop H. JI. Axy6osckasn

TMoanucano B nevats 11.07.2024. dopmat 60x84 /16, Bymara opceTHas.
Pusorpadust. 'apaurypa «Taiime». Yen. ned. 1. 4,88. Yu.-u3n. . 4,34.
Tupax 40 k3. 3aka3

YO «benopycckas rocyJapcTBEHHasH CEIbCKOX035HCTBEHHAs aKaJeMUsD».
Csugerensctso o 'PUMUPITU Ne 1/52 ot 09.10.2013.
VY. MuuypuHa, 13, 213407, r. I'opku.

Otrneuatano B YO «benopycckas rocy1apcTBeHHAs CENbCKOX03SHCTBEHHAs aKaJeMHUSD».
V. Muuypuna, 5, 213407, r. I'opku.



