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BBenenue

Metoanyeckoi IEIbl0 KypCOBOIO TIPOEKTa  SIBIAETCS TNPHOOpETeHHE M 3aKperieHHe
CTY/ICHTaMH MTPAKTHYECKUX HABBIKOB UCIIOIB30BAHUS COBPEMEHHOTO MTPOTPAMMHOTO 00€CIIeUeHus ISt
aHaJlM3a U CHHTE3a OTHOCUTENBLHO MPOCThIX CUCTEM Ha MPUMEpPE UCCIIECOBAHUS 3aMKHYTON CHCTEMBbI
ABTOMATHUYECKOTO PETYIHPOBAHUS.

3ajaHus M METOAMYECKHE YKa3aHMUsS K BBIIIOJHEHUIO KYPCOBOTO IIPOEKTa COCTaBJICHBI B
COOTBETCTBUH CO CTAHJIAPTOM CIIELIMATIbHOCTH.

1. Ilenb u 3a1a4u KypCcOBOTO MPOEKTA

Lenp mpoekTa: aHaau3 U ONTUMU3ALMS JTUHEHHONW CHCTEMBbl aBTOMAaTUYECKOTO PEryIupOBaHUs
(CAP) 3amaHHOro TEXHOJOIMYECKOIO KOHTypa C HCIOJIb30BAaHUEM IPOTPAMMHOIO  I1aKeTa
MOJICIIMPOBaHUS cucTeM VisSim (MM aHAJIOTUYHBIX POTPAMMHBIX ITPOYKTOB)

3agauu IPOEKTa:

e QHAJIN3 33/1aHUS U UCXOAHBIX JTAHHBIX;

e onucanue npuHuuna aercreus CAP;

e ITIOCTPOCHUE CTPYKTypHO-aHauTHueckon mojaenu CAP;

e OIICHKA ycTOoWYnBOCTH U cTabunmu3anus CAP;

e ONITUMM3AIIMS MOJCIIH;

e OIICHKA Ka4eCTBa MOJIEIIH.

[Ipumeuanue. 3agaun npoekra (HOpPMYIHUPYIOTCSI Ha OCHOBAHMM LENM W aHAIM3a HMCXOJHBIX
naHHblX. Tak, Hampumep, eciu 3amaHa pasomkHyTtas CAP ¢ ympaBieHHeM MO BO3MYILEHHIO,
COCTOSAIIAsE U3 YCTOMYMBBIX 3B€HbEB, TO HEOOXOJMMOCTb OLIEHKH YCTOHUMBOCTU U cTabminzanuun CAP
OTIIaJaeT.

[To Mepe BBINONMHEHUS POEKTA 33/1a4U U CIIOCOOBI UX PELICHHUS] MOTYT U JOJKHBI 000CHOBaHHO
YTOUHATBCS U KOHKpeTu3upoBaThcd. Hampumep, crabuimszanus pa3soMKHYTOTO KOHTYpa MOKET
noTpeOoBaTh U3MEHEHHsI HE OJIHOTO, a HECKOJBKUX MapaMeTpOB, ONTHUMM3ALNS MOJEIH - HE TOJBKO
M3MEHEHHUs IapaMeTPOB, HO U CTPYKTYPbI MOJIEIIH.

2. 3amaHue U UCXOJIHBIC IaHHbBIC
3agaHue:
IToctpouts monens CAP, unccnenoBaTe €€, ONTUMU3HPOBATh M OLEHUTh KA4€CTBO IOJYyUYEHHOU
CAP.
Hcxoaublie naHHbIE:
- hyaknuoHansHas cxema CAP;

- IEpCaaTOYHBIC (I)yHKI_[I/II/I 3BCHBCB CUCTCMBI
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Pucynok 2.1 - ®ynknuonansHas cxema CAP
VY - yeunurens; [TH — npeobpazoBatens yacToTsl Toka; MP — MoTop-peayktop; OY — 00beKT
ympaBieHus (Hacoc, KoMipeccop u T.4.); JI1 — maTuuk KoHTypa riaaBHOM oOpaTHO cBs3H; J[2 —
JaTYUK KOHTYpa MECTHOM OOpaTHOM CBSI3H;
ITapameTpbl 371€MEHTOB:
(N - Homep BapuaHTa 3a1aHHUsA)

Y- YCWIMTECIb MOACIUPYETCA alICPUOANIECKHUM 3BEHOM C nepeﬂaTquoﬁ (bYHKHHeﬁZ\

(2.1)
¢ mapametpamu: ky = (20+N) ; Ty =(0.06 + 0.001N), c.
IIY - npeoOpa3oBatelb YacTOThl TOKA MOJCIUPYETCS AaNepUOAMYECKUM 3BEHOM C
nepeaaTouHon (QyHKIMEH:
K
ny
W = 2.2
ma (P 7 Thy+l 22)

¢ mapamerpamu: kry = (15+2N); Ty = (0.05 + 0.001N), c.

J2 — naT4YMK KOHTYpa MeCTHO# 00paTHOM CBSI3M, NHEPLIUOHHO-AU(PPEpEeHIIUPYIOIIEe 3BEHO:

e T,

n2F+n2

W (2) = A2 (2.3)
pTﬂ2+ 1

rae: K = 0.1(1.5 + 0.1N); Tx=0.01(5 + N), c.

A1 — 1aTYMK KOHTYpA IJIABHOI 00paTHOM CBSI3U, YCHINTEIbHOE (TIPOIIOPIIMOHAIEHOE) 3BEHO:



Whﬁ?)=kﬂ1 (2.4)

rae: ko = 0.01(2 + 0.3N).

MP — moTOp-peayKTop, anepruoIu4eCcKOe 3BEHO:

&
_ MP
Wruip(p )=

Plyptl 25)

rae: kvp = 0.1(13 + 0.IN) ; Tmp=0.01 (8 + N), c.
OY - o0bekT ymnpapiieHusi (HAcoC, KoOMIpeccop H T.1.), KoieOarenpHOe 3BeHO. Ero

nepefarouHas GyHKIUS 110 KaHay yIpaBJICHUS:

kOF

Woy (2)=

01Tgy =+ T, p+1

rae:
o Koy = 0.1(12 + N);
Toy = 0.1 (5 + 0.5N),

N - HOMCPp BapuaHTa 3aJdaHusl, NMPUHHUMACTCA IIO HOPAAKOBOMY HOMEPY CTYACHTA B y‘le6HOM

KypHaie

JlonoiHUTEILHOE 3aJaHHe:

Uccnenosats CAP, yunThiBasi HEeIMHEHHOCTh IIpeoOpa3zoBaTesis 4acToThl. Bun HenmuHelHOCTH:
yCUJIEHHE C OTpaHMYEHHEM. Y POBEHb OTpaHWYEHus, puBeaeHHbIH ko Bxoay [1Y, cocrasmser 0.2(1 +
0.1N).

3. MeTtoauueckue yKa3aHus K BBIIIOJIHEHUIO ITPOEKTa

[IpoekT nmpencTaBisieTcs K 3alATE B NIEPEITIETEHHOM BUJE U JIOJKEH COAECPIKATh:

¢ TUTYJIbHBIN JIUCT;

e COJIEPIKAHUE;

* BBEJICHUE;

e OCHOBHYIO YacCTh, pa30OUTYI0 Ha pa3/einbl, naparpadsl U MyHKTHI;

* 3aKJIIOYECHUE;

e CIIMCOK JIUTEpaTypsl U agpeca MHTepHeTa;

o [TPUJTOXKCHUA.



[TosicHuTenbHas 3ammMcKa TPOEKTa JOJDKHA OBITh KPaTKOW W coaepkarenbHOM. He ciemyer
OMUCHIBATh TEOPUIO BOMPOCOB, JOCTATOUHO CAENaTh CChUIKM Ha JUTeparypy. Kaxaplil pasaen 3anucku
(rnmaBa, maparpad, TyHKT M T.[.) JOJDKEH COJEp)KaTh IENIb W 3a/Ja4d, OOOCHOBAaHUE MPUHUMAEMBIX
pelIeHri U MOSICHEHUS LIeTIN M TI0CJIeI0BaTeIbHOCTH MPOBEACHUS BBIKIaA0K. Hampumep, He00X01umMo
OO0BSICHUTH, TOYEMY JJIS OLIEHKH YCTOMYMBOCTH MCIOIB3YETCS TOT WM UHON Kputepuil. Kpome Toro,
clleqyeT IPOBOAMTH aHAIM3 IOJIYYEHHBIX PE3yJIbTaTOB M KpaTKO €ro us3jiaraTb. B 3aBepiieHue B
KaX/I0M pasJienie cieayeT JesiaTh KPaTKhe BBIBOJIBI, U3 KOTOPBIX JOJDKHA BBITEKATh HEOOXOIUMOCTh
BBITIOJTHEHUS CIIEAYIONIero paszaena. TOYHO M MpaBWIIBHO MOCTaBJICHHAs 1IeNb pa3jelia MO3BOJISET 10
JOCTUKEHHUH €€ JIETKO ClIeJaTh BHIBOJBI 0 pa3zemy.

[Ipy BBINOJIHEHWH KYpPCOBOTO IIPOEKTA CTYIEHTBbI JOJDKHBI I10JIb30BAaThCS  CIENYIOIIMMHU
OCHOBHBIMH T'OCYJIAPCTBEHHBIMU CTaHJAapTaMu ENUHON CHCTEMBI KOHCTPYKTOPCKOM TOKYMEHTAIUU —
ECK/I.

-T'OCT 2.105-95 ECK /. OcHoBHBIE TpeOOBaHUS K TEKCTOBBIM JIOKYyMEHTaM;

- TOCT 2.004-88 ECK]/. OOmwe TpeboBanust K OGOPMICHUIO KOHCTPYKTOPCKHX U
TEXHOJIOTUYECKHUX JOKYMEHTOB;

-T'OCT 2.301-68 ECK . ®opmartsr;

-T'OCT 2.120-73 ECK/. TexHu4yeckuid MpoeKxT;

- ECK/I. OcHoBHBIE TpeOOBaHUS K YEPTEKAM;

-T'OCT 7.1-84. bubnuorpaduyeckoe OMUCaHUE JOKYMEHTOB.

[TosicHuTenpbHas 3amucKa BBITIOJMHACTCS Ha Jmcrtax ¢dopmata A — 4 (297 x 210 mm),
PACOJIOKEHHBIX BEPTUKAIBHO W MMEIOIINUX paMku. KaXaoMmy JHCTYy TEKCTOBOIO JOKYMEHTa
IIpUCBanBaeTCsl MOPAAKOBbIM Homep. Hymepauus cTpaHull HauWHAETCs B KYPCOBOM IPOEKTE € 2-TO
JUCTA.

OO6mue TpedoBaHUS:

TekcT MOsSICHUTENBbHOM 3alMCKHU BBINOJIHAETCS HA KOMIBIOTEPE MO CIAEAYIOIINM MPABUIIAM:

- mpudr 13 Times New Roman, mexctpounsiii uHTepBai 1,5;

[Ipu pacnono’keHuu TEKCTa Ha JIMCTE PEKOMEHyeTCsl COONMI0AATh CAeNYIOLINE pa3Mephbl:

cieBa — 25 MM OT Kpas JTUCTA,

cipasa - 10 MM OT Kpas JHUCTa;

CBEpXY - 15 MM OT Kkpas smcTa;

CHH3Y OT OCHOBHOW Haamnucu - 10 mm.

B Tekcre MOMKHBI OBITH HCIONB30BAHBI OOIICTIPUHATHIE JKOHOMHYECKHE, IOPUANYECKHE W
TEXHUUYECKHE TEPMHUHBI, yCIOBHBIE 0003HAYECHUS U COKPAIICHUSI.

[Tpumep:

T. €. — TO €CTb;



T. K. — TaK KaK;
U T. I. — ¥ TaK Jiajee.
[ToBpexkaeHus JINCTOB KypCOBOTO MPOEKTa, IIOMAapKU U CJEIbl HE MOJIHOCTBIO YAAJEHHOIO TEKCTa,
3a4E€pKUBaHUs HE JOIIYCKAETCsl.
MatemaTuueckre 3HaKH MOYKHO NMPUMEHSTH JIUIIb B (hopMyniax. B TekcTe MX 3amMChIBAIOT CIOBAMHU.
Hamnpuwmep, munyc, mtoc u T. A. Hanbonee yacro Bcrpeuarotcs 3Haku: Ne, %, §, uX B TeKCTE TPUBOAST
TONbKO ¢ muppamu wium OykBamu, 3ameHstomumu mudpel. Hampumep, NeS, 7%, A u 1. .
OTBiieueHHbIEC YKCa A0 JIECATH MUIIYT TOJBKO CIOBaMH, a CBbIIe Aeciatd — nudpamu. Hanpumep,
«YCTaHOBKA COCTOUT M3 YETHIPEX OCHOBHBIX Y3JIOB» WJIM « Ha YCTAHOBKE UMEIOTCS 12 KPOHILTEHHOB.
Ecnmu ymcno mmeer pa3MepHOCTh, TO WX nNHIyT nuppamu. Hampumep, «Ipou3BOAUTENHEHOCTH
CKBaXHHBI 50 T/CyTKI».
[locnenoBarenbHOCTh PACHIONOKEHHS MaTEpHalia KypCOBOTO MPOEKTA CIAEAYIOIIAs:
IlepBoii cTpanmnueil sBJIAETCS TUTYIbHBIN JIUCT.
B 6ykBenno — nudposom kozae KII. 15.02.14 1058. 17 I13 uudpst u OyKBBI 03HAYAIOT:
- KII — kypcoBo# IpOEKT;
- 15.02.14 - mudp crennanbHOCTH;
- 1058 - Ne 3aueTHOM KHUKKHU;
- 17 — rox BbIycKa TOKYMEHTA;
- [13 — nosicuurenbHas 3anucka.
O6pazel TUTYIBHOTO JTUCTA MIPUBOIUTCS B IPUIOKEHUH A.
Ha BTopoii crpanune - 3agaHue Ha KypcoBoii poekT ( Ilpunoxenue b)
CTpyKTypHBIE SJIEMEHTHl MOSICHUTEIbHOW 3alHCKU: BBEJCHUE, 3aKIIOUYEHHUE, CIUCOK JIMTEpaTyphl,
MIPUJIOKEHUS — HOMEPOB Pa3/iesioB HE UMEIOT.
TekcT nosicCHUTENBbHOM 3aNUCKU TPU HEOOXOAMMOCTHU PA3AEISIOT Ha pa3aeisl U noapasensl. Kaxabiit
pas3zen HauMHAeTcs ¢ HOBOro JMcra (cTpaHulpbl). Bee pasnmensl HyMepyroTcss B Ipefesiax BCEro
JOKyMeHTa apabckumu mudppamMu 0e3 TOUYKH W 3alHUCBHIBAIOTCA C a03aIlHOrO OTCTYyMa. 3aroJIOBKU
pa3aesnoB, NOAPa3AeoB U MYHKTOB MUILYT C MIPONKUCHON OyKBbI 0€3 TOUKH B KOHIIE, HE MOJYEPKUBas U
HE BBIJIEISIS JKUPHBIM HIPU(TOM.

PaccTossHMEe MeEXIy 3arojJJOBKOM M TECTOM JOJDKHO COCTaBIATh 3-4 HWHTEpBaja, MEXIY
3aroJIOBKOM pasjiena U nmojpaszesna — 2 HHTepBaa.
®opmysbl, MOMEIIEHHBIE B MOSCHUTEIbHON 3amucKe, JOJDKHBI HyMEpOBaThCS B Ipelenax Bcei
MOSICHUTENIFHOW 3alMCKU CKBO3HOH eIMHOM HyMmeparuei apaObckuMu nudpaMu M pacroiaraThesi Mo
LIEHTPY Ha OTAEIBHBIX CTPOKAX, OTAEIATHCS OT OCTAIBHOIO TEKCTA MPOMEXKYTKAMHU B OJIUH MHTEPBAJL.

Howmep dbopmyibl cnieayer 3akiitouaTh B KpYIJible CKOOKH U ITOMENIaTh B KOHIIE CTPOKHU.



B ¢opmynax cinemyer mpuMeHSATh O0O3HAuU€HUS BEIUYMH, YCTAHOBJICHHbBIE CTaHAApPTaMH.
[TosicHenust 0003HaUEHUH BEIMYUH U YUCIOBBIX KOI(DPHUIIMEHTOB, BXOASAIUX B (OPMYITy, €CITH OHU HE
MIPUBEJICHBI paHee B TEKCTE, JAI0T HEMOCPEACTBEHHO 1o (popmymnoii. [ToscHeHUs] CUMBOJIOB TIPUBOJST
Ka)KJ]0€ C HOBOM CTPOKH B MOCJEI0BATEIIbHOCTH UX PACIIOIOKEHUS B (OpMysie U HAYMHAIOT CO CJIOBa
«rae» 6e3 Kakux — 1100 3HAKOB MPEMUHAHUS MOCIIE HEro.

IIpoekT MOKeT OBbITh BBINOJIHEH "BPYyYHYHO" WM C UCIOJIB30BAHUEM NPOTrPaMMHBIX IAKETOB
VisSim, "MBTVY" unu Simulink.

I'padmueckoe mpuiiokeHHE K KypCOBOMY IPOEKTY JOJKHO BKIJIIOUaTh uepTexk ¢opmara Al ¢
M300paK€HUEM OCHOBHBIX Pe3yJbTaToOB paboThl: cxeMaMmu, popmynamu, Tabauamu, rpadpukaMu T.1.,
OTPaXKaIOIIMMHU OCHOBHBIE ATaIlbl TPOCKTUPOBAHUS, UCXO/IHBIC JaHHBIE M UCXOJIHAS MOJIEIb; OLECHKA
YCTOMYMBOCTH U MIPEABAPUTEIIbHASI KOPPEKIIMS; ONTUMH3ALIMS MOJIEJIM U OIIEHKA €€ KaueCTBa.

Ha uepTtexe o0s3aTensHO cneayeT n300pa3uTh OKOHYATENBHYIO cXeMy onTuMH3upoBanHoil CAP
U TIPUBECTU €€ OCHOBHBIC XapaKTEPUCTUKU KayecTBa, B TOM YHCIIE TIEPEXOIHYIO XapaKTepUCTUKY, Ha
KOTOpOH yKa3aTb BpeMsl peryJIMpOBaHUS U MEpEeperyIupoBaHue (31€Ch ke JJIi CPaBHEHUS IPUBECTU
MEPEXOIHYI0 XapaKTEPUCTUKY OOBeKTa yrpamieHus). Kpome Toro, mpuBecTH U KO3(D(UIHUEHTHI
omn6ok CAP, xapakTepusyrolie ee KaueCTBO B IEPEXOTHOM PEKUME.

Huxe mnpemnaraercs mnpuMmepHas METOIMKA BBINOJHEHUS pabOThl €  HCIOJIb30BAHUEM
MPUKIIQIHOTO MPOTPAMMHOTO Mmakera VisSim.

3.1. Ananu3 uCXOIHBIX JaHHBIX

BrimonHsieTcss ¢ 1eiAbl0 YCTaHOBJICHHSI JAOCTATOYHOCTH HCXOJHBIX MAHHBIX HJISl pealn3aluu
MOJEJIA U UX HEMPOTUBOPEUUBOCTH.

[Ipumeuanue: aHaiM3 MPOBOAMTCS B TPOIIECCE BBHITIOJIHEHHS BCETO MPOEKTa W BHOCHUTCS B
MOSICHUTENIFHYIO 3alUCKy TI0Ci€ €ro OKOH4YaHus. Eciu BBISICHSETCS, YTO KaKUX-TO JaHHBIX
HEJO0CTAaTOYHO, CTYACHT JOHKeH OOOCHOBAHHO BBECTH UX. B cllydae MpOTHBOPEUMBOCTH HCXOMHBIX
JTAHHBIX, HEOOXOIMMO HAUTH KOMIIPOMHUCCHOE pelIeHre U 000CHOBATH €rO.

3.2. Onucanue npunuuna aercreus CAP

[Mpunnun nevicteus CAP kpatko onuckiBaeTcst Mo GyHKIIMOHATBHON CXeMe.

Lens onucanus npunnuna aevicteus CAP coctouT B mosicHenun HazHadeHus U coctaBa CAP, a
Takkeé B KAueCTBEHHOW WJUIIOCTpal ee pabotocrmocoOHocTu. Crnemyer mokasaTh, 4YTO
paccmarpuBaemass CAP ocymiecTBisieT CleXeHHe 3a BETWYWHON CHUTHaja, IOJaBaeMOTO Ha €e
yCTpOHCTBO cpaBHeHUS. Kpome Toro, Heo0XoaumMo oTMeTHTh, 4To CAP KOMIIeHCHpYyeT BO3HUKAIOIINE
BO3MYIIICHUS, T.€. PEIIAeT U 3a/1a4y CTaOUITU3alINY.

Pemenue 3amau ciesxeHus U CTa0MIIM3AIMKA PACCMATPUBAEMOM CHCTEMOI BO3MOKHO BCJIE/ICTBUE
Haau4usi B HEW KOHTypa TJIABHOW OOpATHOM CBSI3M, PEATM3YIONIIETO TPUHIUI YIPABICHUS 10

OTKJIOHCHHIO.



Onrcanue COCTOUT U3 JIBYX MojapasaenioB. B mepBom paccmatpuBaetcst pabota CAP B craruke.
Cnenyer moxkazath, uto CAP oOecneunBaer CcleKeHHE: COOTBETCTBUE (IIPOMOPIIMOHATBLHOCTD)
yacToThl Bpamenus Bana JIIT 3agaromieil BeIMUMHE MPHU NOCTOSHHBIX 3aJA0IIEM M BO3MYLIAOILEM
BO3JICUCTBUIX.

Bo BTOpOM moppasznene cienyer mokasarb, YTO CIIEKEHHE 00ecledrBaeTcsl U B JUHAMUKE: TpU
u3MeHeHun 3agaHuss u (unu) Bo3myimieHus, CAP crtpemutcs mnopjaepx aTh 3HAYCHHE YacTOTHI
BpallleHUs Bajla, COOTBETCTBYIOIMM 3afaHuio. HasHaueHnue pasnena - nokasarb KaueCTBEHHO (T.€. HE
KOJIMYECTBEHHO, CJIOBaMH) MPEHUMYILECTBO YIpaBiIeHUs JBUrareieM c wucrnonb3doBanuem CAP mo
CPaBHEHUIO C HEMOCPEICTBEHHBIM yrpaBieHueMm. HMcnonb3zoBanne CAP 1o3BoNsSIET MOBBICUTH
OBICTPOJCIICTBHE YNPABICHHUS IOCPEACTBOM MAIOMOIIHBIX CHTHAJIOB 3aJaHUS M TOYHOCTh
MOJIEPKAHUS YaCTOThI BPALLECHUS.

3.3. IlocTpoeHue CTpyKTypHOU 1 aHanuTuueckou moaened CAP

MopnenpoBaHue MOXKET BBIMOJIHATHCS C HCIOJIB30BAaHHEM MPOTPAMMHBIX IMaKeToB VisSim,
"MBTVY" uiau Simulink.

Lenp MonenupoBaHusi: 00€ClEUUTb BO3MOXKHOCTb aHalIM3a, a IO €ro pesyjabTaTaM U
ontumuzanuu CAP.

3.3.1. Iloctpoenue crpykrypHoii cxembl CAP

Breiectn Ha pabodee mpocTpaHcTBO VisSim'a OJIOKH, COOTBETCTBYIOUIME (DYHKIIMOHAIBHOM
cxeme. Jlpuratenp Mmonenupyercs Tpemsl 3BeHbsMHU (pucyHok 3.1). Ilpu ananmse ycroitumBocTu
JOCTATOYHO MPEACTABIATh JBUTATENIh OJHUM 3BEHOM C mnepenaToyHoi pynkuuennr Wy(p), T.K. 3BEHbS

BHC KOHTYpa HC BJIMAIOT Ha YCTOﬁqHBOCTb CHUCTCMBI.

Pucynok 3.1 - CtpykTypHas cxema (MO/ieb) 00BEKTa YIIPaBICHUS
[TocTpouts pazomkuytslii KOHTYp CAP. Ha BXon mopath cTymeHuaroe Bo3jaeicTBue. Bbixon
YCUITUTEINS 00paTHON CBSA3H MOAKIIOYUTH K OCIHIIorpady.
3.3.2. Onpenenenne nepenaTouHbix GyHkiuii anemeaToB CAP
Onpenenuth 3Ha4Y€HUs MapaMeTPOB MepeNaTOYHBIX (YHKIMI 3JIEMEHTOB B COOTBETCTBUH C

HOMCpPOM BapHaHTa. BBectu 3T 3HadyeHHS B COOTBCTCTBYIOIIUC OJIOKH. PanumonansHO PasMECTUTDH



OJIOKM JAMarpaMMbl, MPEAYCMOTPETb MECTO JUIsl HaJImucel MU KOMMEHTapueB. YKa3aTb 4TO 3TO 3a
paboTa, KeM U KOTJa OHa BBIMOJIHAETCS, HOMEp BapHaHTa H Jp.
3.4. OueHka yCTOMYMBOCTH Pa30MKHYTOI0 KOHTYpa

PazomMkHyThI KOHTYp CAP COCTOUT U3 yCTOMYMBBIX 3JIEMEHTOB, HO, B CBOIKO OYEPE/Ib, COJNCPIKUT
KOHTYp MecTHO# oOpatHo# cBsizu. CrnenoatenbHo, CAP MOXeT ObITh HEYCTOMYMBON B Pa30MKHYTOM
COCTOSIHUH.

Onenka ycroitunBoctd pa3oMkHyTo CAP ocyiecTBiasieTcsi ¢ L€Ibl0 MPOBEPKH BBIITOJIHEHUS
HE0OXOJIMMOT0 YCJIOBHS MPAKTUYECKOTO NMpUMEHEHUs Kputepus HaillkBucTa: pa3oMKHYTBIH KOHTYpP
JOJDKeH ObITh ycToiumBbIM. Kputepuit HalikBucta BbIOpaH Il OIICHKH YCTOMYMBOCTH 3aMKHYTOMU
CAP notomy, 4TO, HHCTPYMEHTHI 3TOr0 KpuTepus (Jiorapu(MU4ecKkue 4aCTOTHBIC XapaKTEPUCTHUKH)
OyIdyT NMPUMEHEHBI MpPH CTPYKTypHO-Mapamerpudeckoir ontumusanuu CAP. Ilocnemnee sBisiercs
OTpeIeNAoNUM B BbIOOpe KpuTepus HaiikBucta nnsi omeHKH ycroilunBocTH 3aMKHyTOM CAP.
YacToTHBIE XapaKTEPUCTUKUA Pa3OMKHYTOro KOHTypa CAP He TOJIbKO IMO3BOJSIOT CYyJUTh O CTEIECHU
ycroiunBocTu 3aMKHYTON CAP 1, KOCBEHHO, O €€ KauecTBe, HO U BbIpadaThIBaTh MEPBl U CpPEACTBa
ontumuzanuu CAP.

TpaauLMOHHO, YCTOWYMBOCTh PAa30MKHYTOI'O KOHTYpa OIpENEsiach ¢ MOMOIIBIO KPUTEPUEB
MuxaiinoBa win ['ypuna. OnHako, MMesi B CBOEM pPaCHOPSIKEHUHM MOJEIUPYIOLLYIO MPOrpaMMmy,
Hanpumep, VisSim, uccinenoBareab MOKET HETIOCPEACTBEHHO MO BUY NEPEXOAHON XapaKTePUCTHKU
OIpeIeNIUTh yCTOMYMBA JIM cucTeMa. boisiee Toro, o BUAY NEPEXOAHON XapaKTEPUCTUKN KaYECTBEHHO
MOHO OLEHUTb U CTENEHb YCTOWYMUBOCTH.

3amycTUTh IPOrpaMMy Ha CYUET, ONPEIENINTh 10 BUILY MEPEXOJHONW XapaKTEPUCTUKU YCTONYHUB
JIM PA30OMKHYTBIM KOHTYP.

3.5. Crabunu3zanusi pa3oMKHYTOTO KOHTYpa

Crabunuzanus paszoMkHyToi CAP ocymecTBisercs ¢ Iefbl0 00ecreyeHHsl BBIIOJHEHUS
HE0O0XOAUMOTO YCIIOBHsI NMPAKTHUECKOTo NMpUMEHEeHHs Kputepus HallkBucra: pa3oMKHYTBIII KOHTYp
JIOJKEH OBITh YCTOMYMBBIM C 3aI1aCOM IO aMILIUTYe B 1uana3zone 6 - 20 nb (B 2 - 10 pa3).

W3meHsist mapaMeTpsl 3J1IEMEHTOB KOHTYpa MECTHOM 0OpaTHOM CBSI3U: KO3(PPHUIIMEHTHI YCUIICHUS
YCWINMTENSI U TUPUCTOPHOTO IpeoOpa3oBarensi, a BO3MOKHO, U MOCTOAHHOW BpemeHu 3BeHa OCH,
JIOOHUTHCS, YTOOBI MEPEXOAHBII Mpollece cTall anepuoANYECKUM C NEpeperyIupoBaHueM He 6osee 5 +
20 %.

Bo3moxHBINH croco0 pelieHus 3TOM 3aJauyd: BBIBECTH PA30MKHYTBI KOHTYp Ha TpaHUILY
YCTOMYMBOCTH, a 3aT€M YMEHBUIMTh KOX(pQUIMEHT ycuwieHus ycwmmrens B 2 + 10 pa3. B
IpeularaéMoil METOIMKEe KOHTYpP BBIBOJMTCS HAa TPAaHUIy YCTOHYHMBOCTH JAJS TOTO, YTOOBI MMETh

TOYKY Hayaja oTcuera JUisi oOecreueHHuss HY)KHOIO 3araca YCTOWYMBOCTH MO aMIuiuTyzae. Takas



MpocTasi METOAMKAa CTaOWJIM3aIllid BO3MOXKHA IOTOMY, 4TO VisSim JIETKO CTPOUT IepPEXOIHbIE
XapaKTEPUCTHUKH.

MoxeT oOKa3aThCsl 1eJIeCOO0pa3HbIM BBHIMOJIHUTH CTA0MIM3AIMI0 B JIBa JTama: Ha IEPBOM
U3MEHATh TOJIBKO KO3(D(ULUEHTbl YCWJICHMS U €CIM Ppe3yJbTaTbl OKaXyTCi HEI0CTaTOYHO
KAueCTBEHHBIMH, TO Ha BTOPOM JTall€ MOXHO YMEHBIIWTH U IOCTOSHHYIO BpeMmeHH 3BeHa OCH
(0OpaTHO¥ CBSI3M M0 HANIPSHKEHHIO).

3.6. OueHnka ycroiunBoctu 3aMkHyTO CAP

Ouenka creneHW ycTOMUMBOCTH 3amMkHyToM CAP mnpoBoauTcs € 1eENbl0  OnpeaesieHus
HeoOXxoauMblx Mep U cpenacts ontumuzanuu CAP. OueHka OCyIIECTBIISETCS € I[OMOLIbIO
norapupMHUUEcKOro Bapranrta Kpurepus HaiikBucra. 1o mo3BOJSET HE TOIBKO KOCBEHHO, 10 3aacam
YCTOWYMBOCTH, CYIUTh O CTeNeHH ycToiunBocTH CAP, HO M UHCIEHHO ONPENEINTh HEOOXOUMBIE JIJIs
IIpeJBapUTEIIbHON CTaOMIIN3alluU U3MEHEHUS 3HAYSeHUH TapaMeTPOB 3JIEMEHTOB.

Boigenuts snemMeHThl pa3oMKHYTOro KOHTypa u BbI3Bath JIAUX u JIOUX. PactanyTts u
opopmute rpaduku. Omnpenenuts 3amacel 1o ¢asze u ammutyae. CpaBHUTh HMX 3HAYCHHS C
JOITYCTHUMBIMHU.

3.7. Koppekuus 3amknytoii CAP

Koppekius ocymecTBisieTcst ¢ 1elbo noixydeHus: padorocnocodnoit CAP nmytem ontumuszanuu
KodpunreHTa ycuieHHs KOHTypa ympasieHHs. Eciim 3TOro okaspIBaeTcsi HEIOCTaTOYHO, TO B
IJIABHBIM KOHTYpP BBOAUTCS U HacTpausaercs [IH-perymnsarop.

dopmanbHO, MOAOOpP HAWIYYIIEro 3Ha4eHUs Kod(Q(UIMEHTa YCHIIEHUs CleoyeT Ha3blBaTh
[IapaMEeTPUYECKOM ONTHUMHU3ALMENH CUCTEMBI, B TO BpeMs Kak BBeaeHue IIH-perynstopa u
OTpe/IeJIEHUE €ro HAWIYYIIUX HAaCTPOEYHBIX MapaMeTpOB SIBISETCS MPOCTHIM CIyYaeM CTPYKTYpPHO-
napamerpuueckoi ontuMuzauuu CAP, MOCKOIBKY BO BTOPOM Cilydae H3MEHSIETCS CTPYKTYypHas
cxema.

ITo JIAUX u JIOUX pa3oMKHYTOro KOHTypa ONpPEIeTuTh HEOOXOAUMYIO BETUYUHY U3MEHEHUS
koa¢dunrenTa ycuienus B Ab, ¢ TeM, 4ToObI 3amackl YCTOWYMBOCTH BOLIUIU B TpeOyeMble HHTEPBAIbI,
npeanodTUTENbHee OImKe K X BepxHUM rpaHunam. ITo dase 31o 35° + 65° u mo ammmmtyne 6 + 12 +
20 nb. 3MeHeHue ycuaeHHus KOHTYpa clleflyeT poBecTH myTeM BBeaeHus [1-perynstopa (ycunurens)
HENOCPEACTBEHHO 32 CyMMAaTOPOM IUIaBHOTO KOHTYpa yIpasiieHus. Eciiy pu 3ToM ycuseHne KOHTypa
okaxxetcsi MeHbie 20 ab, ciienyeT BBECTH B KOHTYpP TJIaBHOM oOpaTHOM cBsi3H, cpasy mocie I1-

perynsitopa, [IU-perynsTop ¢ nepenarodHoi QpyHKITHEH:

Frm

(3.1)

rie:



e kp — koappunment ycunenus [TU-perymnsropa;

e Ty — moCTOSIHHAs BPEMEHU HMHTErpaTropa, oOpaTHO MPONOPLHMOHATIBHAS YAaCTOTE COMPSDKEHUS
anmpokcuMaiuit yaactkoB JIAUX ¢ Hakinonamu 0 nb/nex u -20 n1b/mek cooTBeTCTBEHHO.

[Ipumeuanue. Ycunenue Il-perymaropa moxxkHo yuects B [IM-perynstope, ¢ Tem, 4YTOOBI
YMEHBUIUTH KOJINYECTBO OJIOKOB B CXEME.

[Tocne KOPPEeKTUPOBKU YCUIICHUS WIIH, MOKET ObITh, BBeZieHus [1M-perymnaropa, cieayer 3aHOBO
BBIJICJIUTH 3JIEMEHTHI Pa30MKHYTOTO KOHTYpa, moctpouth JIAUX u JIOUX u ybenuThcst B TOM, YTO
3amacel M0 (ase U aMIUIMTYyJlEe COOTBETCTBYIOT TpeOoBaHMAM. KoadduuueHT ycuneHus koHTypa B
acTaTMYECKOM cHCTeMEe HanpsMyl0 HE pErJIaMeHTUPYEeTCs, a KOCBEHHO OH XapaKTepu3yeT
OBICTPOICICTBHE CUCTEMBI.

3.8. Ouenka kauectBa CAP

OneHka BBINOJHIETCS C 1€IbI0 CPaBHEHUS IIOKa3aTeled KayecTBa MEPEeXOJHOro U
yCTaHOBUBLIETOCs pexUMoB onTuMmu3npoBaHHOW CAP ¢ TpeGoBaHusMu, npeabsBiasieMbiMu k CAP
3aKa3YMKOM.

Onenka kadectBa mnepexomHoro pexxuma CAP ocymecTBisieTcss 1Mo mepexonHoi (yHKIHH
3aMmkHyTO CAP.

3aMKHYTb IVIaBHBIA KOHTYp YIpaBJIeHUs, NepeKIounTh ociuniorpad Ha Beixoa CAP, k BeIxoay
oVy.

3anycTUTh Ha CUeT.

OueHuTh BpeMsl peryaupoBaHus, rnepeperyaupoBanue. [lepeperynnpoBanue xopoieil cucTeMbl
Haxogutcs B npenenax 0% + 20 %. Ecnau momydeHHOE mepeperyaupoBaHUE IPEBBIIAECT BEIUUUHY
40%, cnenyet BEpHYThCSA K KOPPEKIMHM CUCTEMBI U YMEHBIIUTh YCUIIEHUE KOHTYpa.

[Ipubnmxenno  ompegenuts 1o  JIAYX ~ pa3oMKHYTOro  KOHTypa  OKOHYATEIbHO
CKOPPEKTHPOBAaHHON cHCTeMbl KO3(pPHUIMEHTH OmHMOOK Co, €1 U C2. Bo3MoOXHO ompexaeneHue
KO3 PHUIHEHTOB OLIMOOK U aTbTEPHATUBHBIM CIIOCOOOM, HEOCPEACTBEHHO B VisSim'e .

3.9. Onpenenenue obnactu ycroitunBoctu CAP

3HaHMe [uana3oHa M3MEHEHUS HEKOTOpOro mnapaMeTpa CHUCTEMBbl YIPaBJIECHUSA, B KOTOPOM
CHUCTEMA COXPAaHSAET YCTOMYMBOCTD, TO3BOJISIET OLEHUTh BOCIIPUMMYHMBOCTD CUCTEMBI K BO3MYILEHUSM,
MIPUBOIALINM K OTKJIOHEHHMIO MCCIIEAYEMOTO ITapamMeTpa OT €ro ONTUMaIbHOro 3HaueHus. Ha mpaktuke
3/1ech MOTpeOyeTCs OLIEHUTh M BIUSHUE BO3MYIIAIOMUX (DAKTOPOB HA BHIOPAHHBIN, HA3BAHHBIN BhIIIE
napamerp.

B nannoif pabore mpeanaraercs OLEHUTHh JHANa3oH HM3MEHEHHs KOd(pQHUIMEHTa YCUJICHUS
KOHTYpa, B koropoM CAP coxpaHseT ycTON4MBOCTb.

Onpenenenue obnactu ycronunBoctd CAP MoxkeT ObITh OCYIIECTBIEHO METOJ0M D-pazOuenus

mo Kod(uimeHTy ycuieHus KoHTypa. s 3Toro MoxkeT ObITh "MpUCTIOCOONEH" MOCTPOUTEIH



ronorpada Haiikeucra B VisSim'e. CnemyeTr TOJBKO BBIPa3UTh M3 XapaKTEPUCTHUYECKOTO yPaBHEHHS
3aMkHyTOil CAP ko3ddumnment ycuinenus B Buue ApoOHO-panmoHanbHOW ¢(yHkimu. B VisSim'e
CTENeHb YHUCIUTENs JMHEHHOro 3BeHAa HE JOJDKHA IMPEBHINATh CTENeHb 3HaMmeHatens. Ecmum
MoJTydeHHas: ApoOHO-palnMoHaNbHass (QyHKIMsS OyneT MMETh CTENEHb YHUCIHUTENS BBIINIE CTEIICHU
3HaMEHATeJsl, TO JJISl TAKOTO CIydast MOXKET OBITh MOCTPOEHA 00JIACTh YCTOWYMBOCTH ISl HHBEPCHOTO
3HaueHus 1/K.
3.10. 3ak/ar04eHue

3/ech ciuenyer Kparko HM3JI0XKHTh OCHOBHBIC PE3yNbTaThl paOOThI, CIENaTh BBIBOJABI M JaTh
pexkoMenaanuu. CMBICT BBIBOJOB - JOCTHUTHYTa JIM II€7b pabOThl M PEHICHBI JIM €€ 3aJadyH.
Pexomenganyu MOTyT OBITH KaK 110 ONITUMHU3AIMKA METOJIOB PEIICHHs TIOCTaBIECHHBIX 3a/1a4, crocobam

1 BO3MOXKHOMY I[&JIBHCﬁLHGMy YIYUHICHUIO CUCTEMBI, TaK U 110 €€ IPUMCHCHULO.
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CIHHELIUAJIBHOCTD
15.02.14 Ocnamienue cpeacTBamu
ABTOMATH3AIMH TEXHOJIOTHYECKHUX MPOIECCOB U
MIPOMU3BOJICTB (TI0 OTPACIISM)

3AJJAHUE
Ha KypCOBOM IIPOEKT
CryneHry
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Tema npoekra:
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PaccmoTpeno Ha 3acenanuun
METOUYECKOU KOMUCCUU
IIporokom Ne
OT « » 202 .

HcxonHble JaHHBIE K IIPOEKTY:

PexoMenyeMas TeXHHUYECKass JOKYMEHTAIIMS

ConeprkaHue MOSICHUTEIbHON 3alIUCKU
Paznen 1. Onucanue KOHCTPYKIIMU:

Paznen 2.PacyeTHO-TeXHUYECKAs YACTh IPOEKTA:

Paznen 3. Opranu3zanrioHHasi 4acTh:

Paznen 4. I'paduueckast yacTh MPOEKTA,
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