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Beenenue

MeTtoandeckoi Mesbi0 KypCOBOTO MPOEKTA SIBISIETCS TPUOOPETEHNE U 3aKPETUICHUE CTYJIEHTaMHU
MPAKTUYECKUX HABBIKOB WCITOJIb30BAHUS COBPEMEHHOTO MPOrPaMMHOT0 oOecrieueHus IJis aHajiu3a U
CHUHTE3a OTHOCUTEIBHO TPOCTBIX CHCTEM Ha TNPUMEPE HCCIEIOBAHUS 3aMKHYTOW CHCTEMBbI
ABTOMATHUYECKOTO PETYIMPOBAHMUSL.

3amaHusl ¥ METOJMYECKHE YKa3aHWs K BBINIOJIHEHUIO KYpPCOBOTO IIPOEKTa COCTABJICHBI B
COOTBETCTBHH CO CTaHJIAPTOM CIICIIHAIBHOCTH.

1. Llens 1 3a1a4u KypcOBOTO MPOEKTA

Lenp mpoekrta: aHANW3 U ONTHUMHU3ALUS JTUHEHHOM CUCTEMBI aBTOMATUYECKOTO PETYIUPOBAHUS
(CAP) 3amaHHOTO TEXHOJOTHYECKOTO KOHTYypa C HCIOJB30BAaHUEM MPOTPAMMHOIO TaKeTa
MOJICIIMPOBAHUS cUCTeM VisSim (MM aHAJIOTMYHBIX MPOTPAMMHBIX TIPOTYKTOB)

3azaum NpoeKTa:

e aHAJIN3 3aJaHMS U HCXOOHBIX JAaHHBIX

e oncanue npuHuuna aeiicteus CAP;

e IOCTPOCHUE CTPYKTypHO-aHaIuTHUecKoi Moaenu CAP;

e OIIEHKA ycToWunBOCTU U cTadmm3anus CAP;

e ONITUMU3AIIHIS MOJIETTU C UCIIOJIb30BAHUEM JITOPUTMOB MapaMETPUUECKON U CTPYKTYPHO-
rapaMeTpPUIeCKON ONTUMH3AINH;

e BEIOOD THUIIA PEryJIsTOpa U ONPEIEICHNUE €r0 HACTPOCUHBIX XapaKTEPUCTHK;

¢ OIICHKA KayeCTBA MOJICIIH.

3amaun mpoekTa (HOPMYIHPYIOTCS Ha OCHOBAaHUM IIETTM M aHAJIM3a MCXOIHBIX JAHHBIX. Tak,
HampuMmep, ecinu 3agaHa pazomkHytas CAP ¢ ympaBiaeHMEM 1O BO3MYILIEHUIO, COCTOSIIAs W3
YCTONYMBBIX 3BEHBEB, TO HEOOXOUMOCTh OIIEHKH YCTOWYMBOCTU U cTabunu3anuu CAP ormanaer.

[To Mepe BBIMOTHEHUS POEKTA 33/1a4M U CIIOCOOBI UX PEIICHUSI MOTYT M JTOJDKHBI 00OCHOBAHHO
YTOUHATHCS W KOHKpeTH3upoBaThCsi. Hampumep, craOunuzamnusi pa3oMKHYTOTO KOHTYypa MOMXKET
MoTpedoBaTh U3MEHEHHsI HE OJJHOTO, a HECKOJIbKUX MapaMeTpOB, OMTUMM3AIMS MOJEIH - HE TOJBKO

WU3MEHEHHUS IapaMeTPOB, HO U CTPYKTYPbI MOJEIIN.



2. 3ajanue U UCXOJHBIE TaHHEIC
3amanue:
[Toctpoute mMoaens CAP, uccienoBaTh €€, ONTUMU3UPOBATH M OLECHUTH KA4E€CTBO IMOJIYyYECHHOM
CAP.
Hcxoanplie JaHHBIE:
- TEXHOJIOTMYEeCKas cxeMa 00beKTa aBTOMATH3aliH,

- ICPCAaTOYHBIC (bYHKI_[I/II/I 3BCHBECB CUCTCMBI.
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Pucynok 2.1 — [Ipumep TeXHOJIOTMYECKON CXEMbI 00bEKTa

DTunben30IbHAs INXTA TOJ0TpeBaeTcs B Temnooomennuke. T-229 1o Temnepatypsi 95 °C 3a cuer
TeIjla BOJHOTO KOHJIEHCcaTa, nojgaBaeMoro HacocoM no3.H-224 u3 emkoctu no3.E-223 ¢ nocneayroei
nosiadyeit celpbs B ucniaputelns 103.T-204 B ucnapurene no3.T-204 npou3BoaUTCs MOJOTPEB, UCIIAPEHHE
¥ YaCTHUHBIN Teperpes MapoB MIUXTHI 10 TemmepaTypsl He MeHee 160 °C 3a cueT Temna KoHAEHCAIUH
napa 1600 xITa (16xrc/cm?).

Jl71s cHUKEeHHsI TeMIIepaTyphbl KUTIEHUS 3TUI0EeH3051a B TPYOHOE MPOCTPAHCTBO UcHapuTes 1mo3.T-
204 mmomaercs BoxsHOM map ¢ TI ¢ manernem 600 xITa (6 kre/cM?), KOTHYECTBO KOTOPOTO COCTABIISAET
10-15% ot Beca 3THIIOCH301a U MTOIJICPKUBACTCS TTOCTOSTHHBIM PETYJIATOPOM pacxoa.

Konnencar napa 1600 kITa (16 krc/cm?) cobupaetcs B c6opHuke nos. E-206.



3. MeTtoauieckuie yKa3aHUs K BBITOJIHEHUIO MPOEKTA

[IpoekT mpencTaBisieTcs K 3allUTe B EPEINIETEHHOM BUJE U TOJIKEH COIEepPkKaTh:

e TUTYJIbHBIN JIUCT;

e COJICpIKAHUE;

e BBEJICHUE;

e OCHOBHYIO YacCTh, pa30UTYI0 Ha pa3/eibl, naparpadsl U MyHKTHL;

e 3aKJIIOUEHUE;

e CITUCOK JIUTEPATYpHI U aapeca MHTepHETA;

e TIPHJIOKEHUSL.

[losicnutenpHas 3amMcka IpoeKTa JOJDKHA ObITh KpaTKOW U coaepxarenbHoil. He cremyer
OIMCHIBATh TEOPHIO BOMPOCOB, JOCTATOYHO ClIENaTh CChUIKM Ha nuTeparypy. Kaxaplii pazaen 3anucku
(rnmaBa, maparpad), TyHKT W T.[.) JOJDKEH COJEpXKaTh IENb W 3a/Ja4d, OOOCHOBAaHUE MPUHUMAEMBIX
pElICHNH 1 TIOSICHEHHSI SN M TIOCTIeI0OBATEIbHOCTH TIPOBEICHHMS BRIKJIAO0K. Hampumep, HeoOx01mumo
OO0BSICHUTH, TOYEMY JJIS OLIEHKH YCTOMYMBOCTH MCIIOJIb3YeTCsl TOT UM UHOM kpuTepuii. Kpome Toro,
ClIeIyeT MPOBOIUTH aHAJIM3 MTOJIYYEHHBIX PE3yJIbTaTOB U KPATKO €ro u3jarath. B 3aBepiieHne B KaxaoM
paszere ciueayeT AesiaTh KPaTKHUE BBIBOJIBI, 3 KOTOPHIX JIOJDKHA BEITEKATh HEOOXOMMOCTE BBHITIOTHEHHS
clleAyroniero pasnena. TouHO M MpaBWIIBHO MTOCTABJICHHAS LIEJIb pa3/iesa MO3BOJISET MO JOCTIKEHUH e
JIETKO CAENAaTh BBIBOJIBI MO pa3/eIy.

[Ipy BBINONHEHUH KYPCOBOTO MPOEKTa CTYIEHTHI JIOJDKHBI TMOJIB30BAThCS —CIEAYIOIIUMU
OCHOBHBIMH T'OCYJAPCTBEHHBIMH CTaHAApTaMU EIWHONW CHCTEMBI KOHCTPYKTOPCKOW JOKYMEHTAITUH —
ECK/.

- T'OCT P.7.0.97-2025 «Hanuonanbusiii ctangapt Poccuiickoir ®exnepauuu.
Cucrema craHgapToB 1o uH(pOpManuy, OUOIMOTEYHOMY M U3JATEILCKOMY JEmy.
Opranu3aiiOHHO-PACIIOPSIIUTENbHAS  IOKyMEeHTalusa. TpeboBaHuss K O(OpMIICHHUIO
nokymeHntoB" (yrB. [Ipukazom Poccrannmapra ot 26.06.2025 N 622-cr);

- T'OCT P2.105-2019 ECK/. Enunas cucrtema KOHCTPYKTOPCKOM JTOKYMEHTAIIHH.
OOu1re TpeOoBaHUS K TEKCTOBBIM JIOKYMEHTAM;

- T'OCT 1.5-2012 «MexrocynapcTBeHHasi cuctema cra”paptusanuu. CTaHaapTsl
MEXTOCYJapCTBEHHbIE, TpaBUja M  PEKOMEHJAIMM 1O  MEXIoCyJapCTBEHHON
cranfaptuzanuu. OOmme TpeOoBaHHA K TOCTPOEHUIO, H3JI0XKEHUI0, O(OpMIIEeHHIO,
COJIEp’KAHUIO U 0003HAUEHUION;

- TOCT 13.1.002-2003. Penporpadus. Muxporpadus. JokymeHTB Juis
MuKpoduibMupoBanus. O6mmue TpeOGoBaHUS U HOPMBI;

- T'OCT 2.303-2011 «EnuHas cucreMa KOHCTPYKTOPCKOM TOKyMEHTaluuu. JIuHumy;

- TOCT 2.304-81 Enunas cucrtemMa KOHCTPYKTOPCKOM mokymeHTanuu. LLpudts
YepTEKHBIE;

- T'OCT 7.32-2017. MexrocynapcTBeHHbI cTanaapT. Cucrtema CTaHAapTOB IIO
nHpopmanuy, OHOTMOTEYHOMY M U3JaTelbckoMy gAeny. OtueTr 0  Hay4yHO-
uccaeaoBarenbekoit padore. CTpykTypa u npaBmia odhopmiieHHs» (BBEIEH B JCHCTBUE
[Tpukazom Poccrangapra ot 24.10.2017 N 1494-ct);


http://docs.cntd.ru/document/1200003503

I'OCT 2.316-2008 EnnHas cuctema KOHCTPYKTOPCKOM AoKymeHTauuu. IIpaBuia

HAHECeHMs HaJIUCcel, TeXHNYeCKUX TpeOoBaHMM U TaOnuIl HA rpadUUecKuX JTOKYMEHTaX.

OO01111€E TTOTOKEHHUS;

I'OCT 2.321-84 Enunas cucteMa KOHCTPYKTOPCKOHM TokyMeHTaruu. O003HaueHUs

OyKBEHHBIC;

I'OCT 2.503-2013 Enunas cuctemMa KOHCTPYKTOPCKOM AokyMeHTanuu. [IpaBuna

BHECCHHS U3MEHCHUM;

I'OCT 2.058-2016 Enunas cuctema KOHCTPYKTOPCKOM JokyMeHTanuu. [IpaBuia

BBIITOJIHCHU AL peKBI/I3HTHOI>'I YaCTH 3JICKTPOHHBIX KOHCTPYKTOPCKUX TOKYMCEHTOB,

I'OCT P 2.109-2023 «kEqunast cucteMa KOHCTPYKTOPCKOW JOKYMEHTAITUH.

OcHoBHbIE TPEOOBAHUS K UEPTEKAM»;

I'OCT 2.301-68 Enunas cucremMa KOHCTPYKTOPCKOM gokyMmeHTaruu. @opmartsl (¢

M3MEHEHUSMH);

I'OCT 8.417-2002 IN'ocynapcTBeHHast CUCTEMa 00ECIIEYCHUS €IMHCTBA U3MEPECHUIA.

Envnuier BenuduH (C MN3MEHEHHUSIMU);

I'OCT P 2.106-2019 Enunasa cucrema KOHCTPYKTOPCKOM JOKYMEHTAlUU.

TekcToBbBIC JAOKYMCHTHI,

I'OCT P 7.0.1-2003 Cucrema cranmapToB 1mo uHpopManuu, OMOINOTEYHOMY H

HU3JaTCIILCKOMY ACITY.

[TosicHuTenbHas 3amMcKa BBIIOJNHACTCS Ha JucTax ¢dopmata A — 4 (297 x 210 mm),

PAaCIIOJIOKCHHBIX BCPTUKAJIIBHO W HUMCIOINHUX PaMKH. Ka>1<z[0My JIUCTY TCKCTOBOI'O IOOKYMCHTa

IIpUCBaNBaeTCsl MOPAAKOBbIM Homep. Hymepauusi cTpaHull HauWHAETCS B KYPCOBOM IIPOEKTE € 2-TO

JIUCTA.

OO6mue TpedoBaHusA:

[pudt: Times New Roman, oObruHBIN, IBET: YepHBIN, pa3mep 13 nt, BeipaBHUBaHME
TEKCTa — I10 MHUPHUHE,

Mex)CTpOUYHBII HHTEPBAJI - IOJIYTOPHBIH,

KpacHnas ctpoka (A63aunslii orcryn) - 1,25 oM,

Otcrynbl ¥ UHTEpBaJIBI B TEKCTE - 0

CTpyKTYpHBIMU 3JIEMEHTaMH NOsICHUTEIbHOU 3anucku (I13) sBisitoTCS: TUTYNBHBIN JHCT,
3aJlaHue, CoJIepKaHue, BBEJICHUE, OCHOBHAS 4acTb, 3aKJI0YEHHE, CIIHCOK HCIOJIb30BAHHBIX
HCTOYHUKOB, IIPUIIOKEHUS.

Kaxaplii CTpyKTYpHBIN 2JIEMEHT JOJDKEH HAUMHATHCS ¢ HOBOT'O JIMCTA!

Pa3mepsl noneit: nesoe — 2,5 cm, npaBoe — 1,0 cm, BepxHee — 1,5 cm, HmkHEe — 2,0 cm.
Pa3pemaercsa ucnonb30BaTh KOMIIBIOTEPHBIE BO3MOXHOCTH AKIIEHTHUPOBAHUS BHUMaHUS
Ha OINpEAEJCHHbIX TEepPMHUHAX, (QOpMyNax, TeopeMax, NPUMEHsSs MPHUQPTH pa3sHOH
TapHUTYPBHI.

Howmepa crpanun — apabckumu nudpamu, Bau3y no unenrpy TEM XE [NPUOTOM U

PA3MEPOM, 49T0O 1 OCHOBHOM TEKCT.
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- B Tekcte JOJIDKHBI OBITH MCIIOJIb30BAHbI 06H_[erI/IHHTbI€ 9KOHOMHYCCKHUEC, FOPUAUICCKUC U
TEXHUYCCKNEC TCPMUHBI, YCIIOBHBIC 0003HaUYECHMS U COKpaIlicHus.

[Tpumep:

T. €. — TO €CTb;

T. K. — TaK Kak;

U T. 1. — ¥ TaK Janee.

IToBpexaeHMs JINCTOB KypCOBOT'O IPOEKTA, IOMAPKU U CJIEbI HE ITOJIHOCTBIO YAAJIEHHOTO TEKCTAa,
3a4epKHUBaHUS HE JOIYCKAETCsl.

DopMyJIbl U YpaBHEHUS.

VYpaBHeHust U HOPMYIIBI CIIEAYET BBIIENIATh U3 TEKCTA B OT/ACIBHYIO CTPOKY. Bhlle u Hike
KaXJ10i (OpMyYJIbl WIIM YPAaBHEHUS JIOJDKHO OBITH OCTaBJICHO HE MEHEEe OJHOW CBOOOIHON CTPOKH.
Ecnu ypaBHeHMe He ymellaeTcs B OJHY CTPOKY, TO OHO JOJDKHO OBbITh IEPEHECEHO IMOCie 3HaKa
paBeHCTBa (=) WM NOCJE 3HAKOB ILTIOC (+), MUHYC (—), YMHOXKEHUS (X), AeTeHUA (:), WIK APYIUX
MaTeMaTU4YeCKUX 3HAKOB, IPUYEM 3HAK B Hayaje CIEAYIoIeld CTpOKH NMOBTOpsOT. [lpu mepenoce
(opMyIibl Ha 3HAKE, CUMBOJIM3UPYIOILEM ONEPALUI0 YMHOKEHUS, IPUMEHSIOT 3HAK <«X».

CchUIKM B TEKCTE Ha MOPSIKOBbIE HOMepa (GOpMyJl yKa3bIBalOT B CKOOKaX, Hampumep, "... B
dopmyie (1)".

[Tpumep BcTaBku hopmysnsl (HoMep GOpMYIIbI YKa3bIBACTCS CIpaBa B KPYTIIBIX CKOOKAX):

A=chb (1)

Jlns ab3aieB TEKCTa, B KOTOPBIX CofepkaTcs GOpMyJibl, pEKOMEHyeTCsl YCTaHaBJIMBATh Te
K€ TIapaMeTpBbl, YTO H JJIsi OCHOBHOTO TEKCTa.

[TosicHeHUsT CHMBOJIOB M YMCIIOBBIX KO()(UIIMEHTOB, BXOSMINX B (OPMYITy, €CITH OHH HE
MIOSICHEHBI paHee B TEKCTE, JIOJDKHBI ObITh MPUBE/IEHBI HEMOCPEICTBEHHO 1o/ popmyioit. IToscHenus
Ka)XJI0T0 CUMBOJIa CIIEIyeT JaBaTh ¢ HOBOW CTPOKH B TOM MOCIIEI0BATEIILHOCTH, B KOTOPOW CUMBOJIBI
npuseneHsl B (Gopmyne. IlepBas cTpoka MOsiICHEHUs JOJKHA HauyuHaThes co cioBa 'rae" 6e3
JIBOETOYMS TTOCTIE HETO.

ITocnenoBaTenbHOCTh PACIIONIOKEHHS MaTepraa KypCoBOIr0 MMPOEKTa CIEAyIoIas:

IlepBoii cTpaHnuei SBIIAECTCS TUTYIIbHBIN JIUCT.

B OykBenno — mudposom kome KII. 15.02.14. 1058. MJIK 02.02. 25 TI3 mudpsl u OyKBbHI
O3HAYaloT:

- KII — xypcoBo# IpOEKT;

- 15.02.14 - mmdp cneunanbHOCTH;

- 1058 - Ne 3aueTHOI KHMKKH;

MJIK 02.02. — mm¢p MeXAUCIUTLITMHAPHOTO Kypca 110 KOTOPOMY BBITIOTHSETCS] KYPCOBOM POEKT.

- 25 — TO/1 BHIITYCKA IOKYMEHTA;

- [13 — mosicHUTENbHAS 3aIIMCKA.



OO0pasen TUTYIHHOTO JTUCTA MPUBOAUTCS B IPHIIOKEHUHN A.

Ha BTopoii crpanuue - 3aganue Ha KypcoBoi mpoekT( [Ipunoxenue b)

CTpyKTypHBIE 3JIEMEHTHI OSICHUTEIBHON 3aIMCKU: BBEJICHUE, 3aKIIFOUEHUE, CITUCOK JIUTEPATYPHI,
MPUIIOKEHUS — HOMEPOB Pa3JIejIOB HE UMEIOT.

TeKCT MOSCHUTENBHON 3aMUCKHA MPH HEOOXOMMMOCTH PAa3JeNIOT Ha pa3felibl U MOAPa3Iebl.
Kaxnpiii pazzien HauMHaeTcs ¢ HOBOTO JiMcTa (CTpaHuIlbl). Bee pas3iensl HyMepyroTes B peziesiax BCero
JOKyMeHTa apaOckumu nu@paMu 0€3 TOYKM M 3alUCBIBAIOTCS C ab3aIl[HOTO OTCTYIA. 3arojioBKU
pa3eNioB, MOAPa3ACIOB U MMYHKTOB MUIIIYT C MIPOMKUCHOW OYKBBI 0€3 TOUKH B KOHIIE, HE TIOJYEPKUBAS U
HE BBIJICISIS )KUPHBIM TIPU(TOM.

PaccrosiHue Mexay 3aroJloBKOM M TECTOM [JOJDKHO COCTaBiIATh 3-4 WHTEpBaja, MEXIY

3aroJIOBKOM paszelia v Mojapasjiena — 2 HuHTepBaia.
@opMyIibl, MOMENICHHBIE B TMOSICHUTEIBHOM 3aluCKe, JIOJKHBI HYMEPOBAaThCS B IpEJeiax Bcei
MOSICHUTEIILHOM 3allMCKH CKBO3HOW €IMHON HyMmepalued apaOCKuMu mudpamMu U pacroiaratbes 1o
LEHTPY Ha OTAEJIbHBIX CTPOKAX, OTAEIATHCS OT OCTAJIILHOI'O TEKCTa MPOMEXYTKaMU B OAUH UHTEPBAJ.
Howmep dbopMmyiibl cnieayet 3akitouaTh B KPYIiible CKOOKU U TIOMEIIAaTh B KOHIIE CTPOKHU.

B dopmynax cremyer npuMeHsTh 0003HAUYE€HMsI BEIUYHMH, YCTAHOBJICHHBIC CTaHIapTaMHU.
[TosicHenust 0003HAYCHUH BEIMYMH U YUCIIOBBIX KOI(DPUIIMECHTOB, BXOIIIMIHUX B (HOPMYITY, €CITU OHH HE
MIPUBE/ICHBI paHee B TeKCTe, Jal0T HEMoCpeACTBEHHO 1o/ (hopmynoil. [loscHeHns cHMBOIOB PUBOAAT
Ka)KJ]0€ ¢ HOBOM CTPOKH B MOCJIEIOBATEILHOCTH UX PACIIONIOKEHUS B (JOPMYJIE U HAYMHAIOT CO CJIOBa
«rae» 6e3 kakux — 00 3HAKOB MPEMUHAHUS TTOCIIE HETO.

Ha tpeteit cTpanuiie moMmemniaercst cogepxanue Kypcooro npoekrta (cMm. [Ipunoxenue B).

[TosicauTenbHas 3anucka BemoaHseTcs Ha mucTtax coriaacHo 'OCT 2.105-95 ECK . «OcHoBHBIE
TpeOOBaHUs K TEKCTOBBIM JOKyMeHTam» (cM. [Ipumnoxenue I).

[IpoekT MOXeT OBITh BBIMOJHEH C WCIOJB30BAHUEM IMPOTPAMMHBIX IAKETOB OOBEKTHOTO
MozenupoBanusg VisSim, "MBTVY" unu Simulink.

I'padmueckoe npunoxeHne K KypcoBOMY MPOEKTY JOHKHO BKIIIOUaTh yepTex Gopmata A1/A2 ¢
M300paKEHUEM OCHOBHBIX Pe3yNbTaToOB paboThl: cxeMaMmu, popmynamu, Tabauiamu, rpadukaMu T.1.,
OTPaXKAIOIIMMHU OCHOBHBIE ATaIlbl TPOCKTUPOBAHUS, UCXOIHBIE JaHHBIE M UCXOJIHAS MOJIEh; OIEHKA
YCTOMYMUBOCTHU U MPEABAPUTENIbHAS KOPPEKIIHS; ONITUMHU3AIIAS MOJIEIHN U OIlEHKa €€ Ka4eCcTBa.

Ha ueptexe o0s3aTenbHO cneayeT n300pa3uTh OKOHYATEIbHYIO cXeMy onTUMU3npoBaHHoi CAP
Y TIPUBECTU €€ OCHOBHBIE XAPAKTEPUCTUKU KAYECTBA, B TOM UYHUCJIE MEPEXOAHYI0 XapaKTEPUCTUKY, Ha
KOTOPOW YKa3aTh BpeMsl PETyJIUpPOBAHUSA U NEpeperyaupoBaHue (3ech K€ NIl CPaBHEHUSI IPUBECTH
MEPEXOIHYI0 XapaKTEPHUCTHKY OOBekTa ympamieHus). Kpome Ttoro, mpuBecty u K0dPHUIIUESHTHI
ommubok CAP, xapakTepusymomine ee KaueCTBO B MEPEXOTHOM PEXHIME.

Hwxe mnpennaraercs mnpuMepHas METOIWKA BBIOTHEHUS pabOThl C  HCIOJIb30BaHUEM

MPUKIIQJHOTO MPOrPaMMHOTI0 rakera VisSim.



3.1. AHamu3 UCXOIHBIX JaHHEIX
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Pucynok 3.1 — [IpumMep TEXHOIOTHYECKOH CXeMbl 00bEKTa
OOBEKTOM MOJIETUPOBAHUS SIBJISIETCS KOHTYP peryiupoBanus pacxoja ¢ naienuem 600 klla. Jlns
ONTUMH3ALMM PETYINPOBAHMS W IOBBIIIEHUS TOYHOCTU NPHUMEHSIOTCS PETYIHMPYIOIIKE KIIanaHbl ¢
ITHEBMaTUYECKUM IIPUBOJIOM U ITO3ULIIOHEPOM.
[TprGop aBTOMATUYECKOT0 KOHTPOJIS pacxoja - JTaTYUK pacxoja MacCOBBIN C (pIaHIEBBIM MOHTAKOM
tuna Metpan-360M.

HcnomHuTENbHBIE 2JIEMEHTHl ABTOMAaTUKU - KJIAllaH CEJENIbHBIN 25HK947HXK, perynupyromui,
HepX. cTanb, Guaniesbiii, PN 16-40 6ap, ¢ 31eKTpUYECKUM TPUBOIOM.

Kiaman perynupyrommii, ogHocenenpHbiil 25H%947HXK npenHa3sHadeH s aBTOMaTUYECKOIO
pPEryIUpOBaHMsl TEXHOJIOTMYECKUX TmporeccoB. C MOMOIIbIO KJallaHa BO3MOXKHO aBTOMAaTHYECKOEe
peryanupoBaHue pacxo/ia, JaBlIeHHs WK TeMIepaTypbl pabouelt cpeibl, B 3aBUCUMOCTH OT MOAKIIOUEHHOMN
aBTOMATUKM ylpasieHUs. PenynupoBaHue napa u Ipyrux IPOTOKOB CPEA IMPOUCXOIUT IPH 3ayKEHHE

MpoxoJa KjiiaraHa.



3.2. Onucanue npunuuna aecreusg CAP

[Tpunnun nevictBus CAP kpaTko onuckiBaeTcs 0 GyHKIIMOHATBHOU CXEMe.

enb onucanus npuniuna aeictsust CAP coctout B nosicHeHun HazHadyeHust u coctaBa CAP, a
TaKkKe B KAYSCTBEHHOW WJUIIOCTpal ee pabortocmocoOHocT. Crhemayer mokas3aTh, YTO
paccmarpuBaemass CAP ocymiecTBisieT clieK€HHE 3a BEIWYMHOM CUTHaIa, I0/IaBaéMOro Ha ee
ycTpoiicTBO cpaBHeHHs. KpoMe Toro, Heo0XoaumMo oTMeTUTh, uTo CAP KoMIleHCHpyeT BO3HUKAIOIIKE
BO3MYILICHHUS, T.€. PELIAeT U 33/1a4y CTaOMIN3alIHU.

Pemenwue 3aa4 ciexeHus U CTA0MIM3AIMKA PACCMATPUBAEMON CHCTEMOI BO3MOKHO BCJIC/ICTBUE
HaIW4YUs B HEH KOHTypa TJaBHOW OOPAaTHON CBS3M, PEATU3YIONIETO MPHHIUI YIPABICHUS TI0
OTKJIOHEHHUIO.

Onrcanue COCTOUT U3 ABYX MojpasneioB. B nmepBoM paccmarpuBaetcs pabora CAP B craTuke.
Crnenyer moxka3atb, uto CAP oOecrmeumBaer ciekeHHE: COOTBETCTBHE (IPOMOPIMOHAIBHOCTS)
3HAYEHMS PAcXo0/ia 3aJa0lel BEJTUYMHE MPU MOCTOSHHBIX 33/1al0IIEM U BO3MYIIAIOIIEM BO3ICHCTBUSIX.

Bo BTOpOM moppaszene cienyer mokasarb, YTO CleKeHHe oOecreunBaeTcsl U B JUHAMHKE: TpU
M3MeHeHuU 3aanus u (win) Bosmyuienus, CAP ctpemMuTcs noauepxars 3Ha4eHHE YaCTOThI BpallleHUs
BaJla, COOTBETCTBYIOIIMM 3anaHuto. Haznaduenue pasjena - moka3aThb Ka4eCTBEHHO MPEUMYIIECTBO
yopaBieHusi ¢ wucnonb3oBanueM CAP 10 CpaBHEHHMIO C HENOCPEACTBEHHBIM YIPABICHUEM.
Hcnonb3oBanue CAP mo3BosisieT mOBBICUTH OBICTPOICHCTBUE YIIPABICHUS TOCPEICTBOM MaTOMOIIIHBIX

CUTHAJIOB 3aJIaHUSI M TOYHOCTb MOJIJICPKAHUS 3HAYCHUH pacxoa.
3.3. IlocTpoeHue CTpyKTypHOU U aHanuTuueckon mozaenen CAP

CrpykTypHas cxema 00beKTa aBTOMaTH3aluu OYA€T UMETh CIIEAYIOIUN BU/:

[P

A

al

A

Pucynok 3.2 — [Ipumep ctpykTypHOii cxema CAP
3VY —sanatomiee ycrpoiictso; ITY — [Ipensapurenbhblii yeunurens; [TH — npeoOpa3oBaresb 4acTOTHI
toka; PK — perynupytommuii kinanan B coope; OY — 00beKT ynpanieHus (TpyoonpoBo.1 ogauu
napa); JI1 — naT4uk KOHTypa IJIaBHOM 00paTHOM cBsI3U (aT4MK pacxoja); 12 — naTyuk KOHTypa
MECTHOM 00paTHO CBsI3M (IMO3UIIMOHEP KJIallaHa)

Ipumep 3axanus napaMeTpoOB 3JI€EMEHTOB:



3V —3aparoniee yCTpOHUCTBO — T€HEpaTOp €AMHUYHOTO CTYIIEHYATOTO CUTHAIA

ITY — npenBapuTeNbHbINA YCHIIUTENh MOAETUPYETCS allepUOJUYECKIUM 3BEHOM C MEePEIaTOuYHON

byHKIHEH:
__Kny
Wny(p)=2 1 (3.1)

C IapaMeTpaMH:

Kny = 25;

Tny = 0.065, C.

_ 25

Wny(p)_0.065p+1

[TY — nmpeoOpazoBarens 4aCTOTHI TOKA MOJICTUPYETCS allepuOANUYECKUM 3BEHOM C MepeaaTOuHON
GbyHKIMEH:

_ Knu
Wl-Iq(p)_anq+1 (32)

C [mapaMeTpamMu:

Ky = 25;
Ty = 0.055, c.

_ 25
qu(p)_0.055p+1

Jl2 — naT4rK KOHTYpa MECTHOM 00paTHOM CBsA3H (IIO3UIIMOHED KIIanaHa), UHEPIIHOHHO-

muddepeHIupyolee 3BeHO:

_ Ko2T02
Wﬂz(p)_pT02+1 (3:3)
riae:
ki = 0.02;
Tr=01,c.
_ 0.02p
Wﬂz(p)_0.1p+1

1 — naTurk KOHTYpa TJIaBHOW 0OpaTHOM CBSA3M (IaTYMK PACX0/1a), YCUITUTEIHHOE
(mpomopIHOHaIbHOE) 3BEHO:
Wi (p)=Kal (3.4)
rjae:
k1 = 0.035.
W1 (p)=0.035

PK — perynupyromnuii knamnaH, anepuoinyeckoe 3B€HO:

Wpk(p)=—r

pTpr+1

(3.5
rae:

kp« = 13,5;

To=0.13, c.



WpK(p)=—ar—

0.13p+1
OV — o0ObexT ympasienus (TpyoonpoBo mapa), konedatenbHoe 3BeHo0. Ero nepenarounas

(GyHKIUS 10 KaHAy yIpaBICHHUS:

_ Koy
Woy(p) h 0.1Toyp%+Toyp+1 (3'6)
rac:
KOy = 1171
Toy = 0.75,
1.7
Woy(p)=

0.1 0.75p2+0.75+1

3.3.1. [Toctpoenue cxembr CAP

Boinectn Ha pabouee mpoctpaHcTBO VisSim'a OJIOKH, COOTBETCTBYIOIIME (YHKIIMOHAIHHOU
cxeme. OmpenenuTh 3HAUYEHHUS MapaMeTpOB MEpPedaTOYHBIX (YHKIMH 3JIEMEHTOB B COOTBETCTBUU C
HOMEpPOM BapwaHTa. BBecTH 3T 3HAYCHUS B COOTBETCTBYIONIUE OJIOKW. PalmoHANbHO pa3MecTUTh
OJIOKH THarpaMMbl, TIPEIYCMOTPETh MECTO IS HAAMUCEH 1 KOMMEHTapreB. YKa3aTh 4TO 3TO 3a padora,

KCM U KOrja OHa BBIIIOJHACTCA, HOMCP BapHaHTa U 1.

0.1s+0
0.2 ¢
0.1s+1
25 25 135 17
S2O—p1 1 1 1
0.065s+1 0.055s+1 0.13s+1 0.075s%+0.75s+1
0.035 |4

Pucynox 3.3— VicxoaHbIi 3aMKHYTBII KOHTYp (MOJIENb) 00BEKTa YyIPaBICHHS
3.4. OueHkKa yCTOHYMBOCTH Pa30MKHYTOIO KOHTYpa

PazomknyThIl KOHTYp CAP COCTOMT U3 yCTOMYNBBIX 2JIEMEHTOB, HO, B CBOKO OUEPE]Ib, COAEPIKUT
KOHTYp MecTHOI o0patHOii cBsi3u. CnenoBarenbHo, CAP MokeT ObITh HEYCTONYMBOI B pa30OMKHYTOM
COCTOSIHUH.

Onenka ycroitunBoctu pa3zoMkHyToii CAP ocymiecTBisieTcsi ¢ 1ebl0 MPOBEPKH BBITOJIHEHUS
HEO0XOAMMOT0 YCIIOBHSI NMPAKTHUECKOTo NMpUMEHEHHs kpuTepus HallkBucra: pa3oMKHYTBII KOHTYp
J0JDKeH ObITh ycTounBbIM. Kputepuii HalikBucrta BEIOpaH JUIst OLIEHKH yCTOMYMBOCTH 3aMKHYTO CAP
MIOTOMY, YTO, MHCTPYMEHTBI 3TOr0 KpuTepus (JorapupMuyeckiue YaCTOTHBIE XapaKTEPUCTUKHN) OyayT
IIPUMEHEHBl TIPU  CTpyKTypHO-napamerpuueckoil ontumusaunn CAP. Ilocnennee sBusercs
oIpeNeNIAIoMM B BbIOOpe Kputepuss HaiikBucra s omeHku ycroitumBoctu 3aMkHyToil CAP.

YacToTHBIE XAPaAKTCPUCTHUKU PA3OMKHYTOI'O KOHTYpa CAP HE TOJIBKO IO3BOJISIOT CyaAuTb O CTCIICHU



ycrounBocTH 3aMKHyTO CAP M, KOCBEHHO, O €e KayecTBe, HO U BBIPA0aThIBaTh MEPHI U CPEACTBA
ontumusanyu CAP.

TpaguMoHHO, yCTOMYMBOCTH PA30MKHYTOIO KOHTYypa ONpEACIAIach ¢ IMOMOINBIO KPUTEPUEB
MuxaiinoBa winu 'ypeuna. OpgHako, UMes B CBOEM PAaCHOPSIKEHHM MOJEIUPYIOLIYIO Mporpammy,
Hanpumep, VisSim, uccinenoBareab MOXKET HETIOCPEACTBEHHO MO BUJY NEPEXOAHON XapaKTePUCTHKU
OIIpEAEINTh YCTOMYMBA JIM cucTeMa. bosee Toro, o BuAy NEepexonaHON XapaKTEPUCTHKU KaYECTBEHHO
MO’KHO OLIEHUTH U CTEIIEHb YCTOMYNUBOCTH.

3anmycTUTh pOrpaMMy Ha CUET, ONPEAEIUTh 10 BUAY IEPEXOIHON XapaKTEPUCTUKU YCTOWYUB JIN

Pa30MKHYTBIN KOHTYP.
3.5. Crabunu3anusi pa30OMKHYTOTO KOHTYpa

Crabunuzanus pazomMkHyToli CAP ocymecTBisieTcss ¢ Iebl0 OOSCICYCHHS BBITOJTHCHUS
HEOOXOAUMOTO YCIIOBHSI MPAKTHUYECKOTO NMPUMEHEHHs Kputepusi HailkBucTa: pa3oMKHYTBII KOHTYpP
JIOJKEH OBITh YCTOMYMBBIM C 3aI1aCOM IO aMILIUTY/E B 1uana3zoHe oonee 20 ab.

W3mensist mapaMeTpsl JIEMEHTOB KOHTYpa MECTHOM 00paTHOU CBSI3U: KOI(PPHUIIMEHTHI YCHUIICHUS
YCUJIUTENS U THUPUCTOPHOTO Mpeodpa3zoBaTelis, a BO3MOXKHO, U MOCTOSHHON Bpemenu 3BeHa OCH,
TOOUTHCSI, YTOOBI MEPEXOIHBIN MPOIIECC CTaJl aNepUOANIECKUM C MepeperyIMpoBaHueM He Oonee S5 +
20 %.

Bo3MoxHBIH croco0 pelieHus 3TOW 3aJauyd: BBIBECTH PA30OMKHYTHIM KOHTYpP Ha TpaHHILY
YCTOMYMBOCTH, a 3aTEM YMEHBIIUTh KOdhdUIMeHT yeuneHus ycunurens B 2 + 10 pa3. B npennaraemoii
METOAMKE KOHTYP BBIBOJUTCS HA TPAHUILY YCTOHUMBOCTH IS TOTO, YTOOBI UMETh TOUKY Hadajla OTCYETa
uig  o0ecriedyeHuss HY)KHOrO 3amaca yCTOMYMBOCTH MO aMIuIMTyje. Takas mpocTas MeTOJuKa
cTabuIn3aluu BO3MOXKHA TIOTOMY, 4TO VisSim JIErKO CTPOUT NEPEXO0IHBIE XapaKTEPUCTHKH.

MoskeT okazaThCs 1elecooOpa3HbIM BBIMOJHUTH CTAOMIM3AllMI0O B JIBa dTama: Ha TEPBOM
U3MEHSTHh TOJNBKO KOI(D(PUIMEHTHI YCUJIEHMS M €ClU pPEe3yJbTaTbl OKaXYyTCS HEAOCTATOYHO
KaueCTBEHHBIMH, TO Ha BTOPOM JTaleé MOXHO YMEHBIIWTh W IMOCTOSHHYIO BpemeHu 3BeHa OCH

(0OpaTHOI CBSI3U MO HATIPSKEHUIO).
3.6. OueHka ycroiunBoctu 3aMkHyTOM CAP

Onenka creneHun yctodunmBocTd 3aMkHyTod CAP mnpoBomuTcs ¢ 1enblo  ONpesesieHus
HeoOXomuMbeIx Mep U cpenactB ontumuzanuu CAP. OreHka OCYIIECTBISETCS € TOMOIIBIO
Jorapu@MuuecKoro Bapranta kpurepust HaiikBucra. 9To mo3BoJIE€T HE TOJIBKO KOCBEHHO, IO 3armacaM
YCTOMYMBOCTH, CYIUTh O cTeNeHH ycToiunBocTH CAP, HO M YHCIEHHO ONpeAeTUTh HEOOXOAUMBIE IS
NpeIBapUTENIbHON CTAOMIIN3alUN U3MEHEHHS 3HAYSeHUI TTapaMeTPOB HJIEMEHTOB.

BoiaenuTs aneMeHTh pa3oMKHYTOro KOHTYpa U Bei3BaTh JIAUX n JIOUX. PacTsanyTs 1 0ohopMUTh

rpadukn. OnpenenuTts 3anackl o ¢aze u ammmryae. CpaBHATH WX 3HAYEHUS C JOIMYCTUMBIMH.



3.7. Koppekuusi 3amknytoii CAP

Koppexknust ocymiecTBasieTcs: ¢ eipto moxydeHus: padborocrnocobnoir CAP mytem ontuMuzanuu
koa¢duLrenHTa ycuiieH!s KOHTypa yrnpapieHus. Eciii 3Toro okasbiBaeTcsi HEZ0OCTaTOYHO, TO B TJIABHBIH
KOHTYp BBOAMTCSA U HacTpauBaercs [ IU-perynsrop.

®opmanbHO, MOAOOpP HAMIYYIIEro 3HA4YeHHUsS KOX(PQUIMEHTA YCHICHUS CIeIyeT Ha3bIBaTh
rapaMeTpU4eCcKO ONTUMU3ALMEN CUCTEMBI, B TO BpeMs Kak BBeaenue [1-perynaropa u onpeznenenue
€ro HAWJIy4YIlMX HACTPOCUHBIX IAPAMETPOB ABJISIETCS IPOCTHIM CIy4aeM CTPYKTYPHO-IIapaMeTPUUECKON
ontumuzanuu CAP, IOCKOJIbBKY BO BTOPOM CIIy4ae U3MEHSIETCS CTPYKTYpHas CXema.

[To JIAUX u JIOUX pa3oMKHYTOro KOHTypa ONpPEIeTUTh HEOOXOAMMYIO BETUYUHY U3MEHEHHS
koa¢dunrenTa ycuienus B ab, ¢ TeM, 4TOOBI 3amackl YCTOWYMBOCTH BOLUIU B TpeOyeMble HHTEPBAIbI,
IpenouTHTENbHEe OMIke K X BepXHUM TpaHunam. 1o daze sto 35° + 65° u mo ammmryne 6 + 12 +
20 nb. M3MeHeHue ycusaeHusl KOHTypa ClIelyeT IPOBECTU IyTeM BBeAeHUs [I-perymnsaTopa (ycuinrens)
HENOCPEACTBEHHO 32 CyMMAaTOPOM IJIaBHOTO KOHTYpa yIpasieHus. Eciiu ipu 3ToM ycuieHue KOHTypa
okaxkercs Mmenbine 20 nb, cienyer BBecTHM B KOHTYp IJIaBHOW oOpaTHOHM cBsizu, cpaszy mocie II-
perynaropa, [IU-peryasTop ¢ nepeaaTodyHoi pyHKIHEH:

W(p)=ky
pTp+1
pTp

(3.7)

rae:

e kp — koapPunment ycunenus [TU-perynsitopa;

e Ty — MOCTOSIHHAs BPEMEHM HHTErpaTtopa, oOpaTHO MPOMOPIHOHANbHASL YaCTOTE CONMPSKEHUS
annpokcuManuit yaactkon JIAUX ¢ naknonamu 0 nb/nex u -20 n1b/nexk coorBeTcTBEHHO.

[Ipumeuanue. Ycunenue II-perynsaropa moxHo yuectb B IIM-perynsarope, ¢ TeM, 4TOOBI
YMEHBIIUTH KOJIMYECTBO OJIOKOB B CXEME.

[Tocne KOppeKTUPOBKU YCUJIEHUS WM, MOXKET ObITh, BBeeHus 1M -perynsaropa, cienyeT 3aHOBO
BBIIEJIUTH AJIEMEHTHI Pa30MKHYTOro KOHTypa, noctpouth JIAUX u JIOUYX u yOeauTscst B TOM, 4TO
3amacel o (ase M aMIUIMTYyJle COOTBETCTBYIOT TpeOoBaHMAM. KoadduuumeHT ycuneHus koHTypa B
aCTaTUYECKOM CHCTEME HANpsAMYyI0 HE pErNIAMEHTUPYETCS, a KOCBEHHO OH XapaKTEepU3yeT

OBICTPOJICHCTBUE CUCTEMBI.
3.8. Ouenka kauectBa CAP

OneHka BBINOJHAETCS C LEIbI0 CpPaBHEHUS IIOKa3aTeledl KauyecTBa MEPEXOJHOT0 U
yCTaHOBUBIIETOCS peXUMOB onTuMH3npoBaHHOW CAP ¢ TpeGoBaHusmMu, npeabsBiasieMbiMu k CAP

3aKa34nKOM.



Onenka kauyectBa mnepexomHoro pexxuma CAP ocymiecTBisieTcss Mo nepexogHOW (YyHKIUU
3amkHyTOi CAP.

3aMKHYTb TJIaBHBIM KOHTYP YIPaBJICHHS, IEPEKITI0UnTh ociniuiorpad Ha Beixox CAP, k BeIxomy
oVv.

3anycTUTh Ha CYET.

OueHuTh BpeMsl peryaupoBaHus, repeperynupoBanue. [lepeperynpoBannue Xopouei cucTeMbl
Haxoautcs B npeaenax 0% + 5 %. Eciu nonmyuenHoe nepeperyiaupoBanue npesbiiaeT Benuuuny 40%,
ClIelyeT BEPHYThCS K KOPPEKLMH CUCTEMBI U YMEHBIIUTh YCHIIEHUE KOHTYpA.

[Mpubmmxenno  onpeaenuts 1o  JIAUX  pa3soMKHYTOro  KOHTypa  OKOHYATEIbHO
CKOPPEKTUPOBAHHON cHCTEMbl KO3(QQPUIMEHTHl OIMOOK Co, €1 U C2. Bo3MOXHO ompeneneHue

K02(pPuIMeHTOB OMMUOOK U aTbTEPHATUBHBIM CIIOCOOOM, HEMOCPEICTBEHHO B VisSim'e .
3.9. Onpenenenue obnactu ycrouuoctu CAP

3HaHue AUana3oHa U3MEHEHHs] HEKOTOPOTO IMapaMeTpa CUCTEMBI YIIPaBIICHHS, B KOTOPOM CUCTEMa
COXpaHSeT YCTOWYHMBOCTBH, ITO3BOJIAET OIIGHUTH BOCHPUUMYHMBOCTH CHCTEMBI K BO3MYILCHHUSM,
NPUBOJISIIUM K OTKIIOHEHHIO MCCIIEYEeMOT0 MapaMeTpa OT ero ONTHMAaIbHOTO 3HaueHus. Ha nmpakTuke
371eCh OTPEOyeTCs OLICHNUTh U BIMSHUE BO3MYIIAIOMMX (aKTOPOB HA BHIOPAHHBIN, HA3BaHHBIN BHIIIE
napamerp.

B nmannO#l paboTe mpennaraercs OLEHHTH IUANA30H H3MEHEHHs KOI(PQHIMEHTA YCHUICHHS
KOHTYpa, B kKoTopoM CAP coxpaHseT ycTOHYHBOCTb.

Omnpenenenue obnactu ycroiunBoctd CAP MoxkeT ObITh OCYIIECTBIEHO MeTO0M D-pa3Ouenus
no Kod(hPuImeHTy ycuiieHus KoHTypa. s 3Toro MokeT ObITh "MpUCTIOCOOJIEH" MOCTPOUTETh
rogorpada HaiikBucra B VisSim'e. Creayer TOJNBKO BBIPAa3UTh U3 XapaKTEPUCTUYECKOIO ypaBHEHMS
3aMkHyTOll CAP ko3ddunmeHt ycuieHus B BuIe ApoOHO-panmoHanbHONH ¢(yHkiuu. B VisSim'e
CTETIeHb YMCIUTENS TMHEHHOTO 3B€HA He JOJDKHA TPEBHIIIATh CTeIIeHh 3HaMeHaTes. Eciu noxydenHas
IpoOHO-panoHaIbHAS PYHKIUS OyJeT IMETh CTENICHb YHCIIUTEIS BBIIIE CTETIEHN 3HAMEHATEISI, TO JUIs

TaKOTo CIIy4asi MOKET OBITh TOCTPOEHA 00JaCTh YCTOWYMBOCTH AJISI MHBEPCHOTO 3HaYeHUs 1/K.
3aKkIroYeHne

3/1ech cienyeTr KpaTKo H3JI0KUTh OCHOBHBIE pe3yNbTaThl padOThl, CHENaTh BHIBOJBI U JaTh
pexomeHnauuu. CMbICT BBIBOJIOB - JIOCTUTHYTa JHM Ledb pabOThl M pElIeHbl JIM €€ 3aJayu.
PexoMenganuu MOryT OBITH Kak 10 ONTUMU3AIMKA METO/IOB PEIIeHNUs TOCTaBJIEHHBIX 3a/1a4, criocodam

" BO3MOKHOMY HaﬂbHeﬁLHeMy YIYUHICHUIO CUCTEMBI, TaK U 110 €€ IIPUMCHCHHIO.
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(pamunvs, MHUIMATBL, TOTKHOCTH )

(moamuce)



[NPMJIOXEHUE B

Comep:anse

Besnenme

JERTHOYEHER

CnHcox HCNONBSOEAEHOE THTEPATYPR

KIT 15.02.14. Ne 3.0 MUK 02.02.25 IT3

Ham, |Tucm g ok Noanuce |gqama
Eazmad Heamon H.H.
E;mﬁﬂﬂ. | paiitiason L H.

AEITHE? B OOTHMBZSET CHOTEMES
PETYMHPOESEHY TIETEEHRE HE EXQTE
E CEIAPATOP KECOore raza 20E-1

TloacHRTENEHZS 33MHCKS

Tum aecm Tuemes
| | 3
TRITOY AQ «ATTIE .




[NPMJIOXEHUE I

Eezgenus

HEM.

rioanuca

JATama

KII 15.02.14. Ne 335,58 MK 02.02.25 I13




