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JlabopaTopHBIH HIPAKTHKYM

BBE/IEP NE

Jlaboparopuslii pakTukyM BbinogHAeTcA Ha [IBM tuma PC AT (1 coBMecTHMBIX ¢ Heil) ¢ MCHOJIB30Ba-
uHuem cucrembl TAMMA-1TIC.

Jlo magasa sabopaTopHbIX paboT HEOOXOAWMO TPHOOPECTH MPAKTHIECKe HABBIKH PaAbOTHI C CHCTEMON
TAMMA-ITIC, ucnonbsys y4yebHoe nocobue [1], a mepes BBIIOIHEHHEM KaxKJAOH JabopaTopHOl paboThl
clleiyeT TIOBTOPUTH COOTBETCTBYIOIUN pa3fiel TEOPHH, KPAaTKHe CBeIeHWA O KOTOPO# mpuBedenbl B [Ipu-
JIOKEHUM K 9TOMY MOCOOHIO, el HeOBX0quMo Gollee JleTalbHOe M3Y4YeHHe, TO MCIONb30BaTh KHUTY [2].

Hukn w3 b-tu JabopaTopHBIX pabor pasdbuT Ha ABe YacTH. [lepBad dacTb, cocrodAlnad u3 JabopaTop-
HBIX pabor N1-N3, nocBAleHa ONTHMAJBHOMY YIPaBIeHnIo, Bropas (Jaboparophble paborsl N4 u N5) —
CHHTE3Y DEryJIATOPOB MO HHIKEHEPHBIM MOKA3aTEIAM TOYHOCTH M KadeCTBa (yCTAHOBHBIIAMCH ONTHOKAM
[0 PETYJIUPYEMBIM [EPEMEHHBIM, MOJOCE TPOIYCKAHUA CHCTEMBI, 3alacaM yCTOHIHBOCTH).
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1. OIITUMAJIBIIOE VYIIIIABJIEIINE

JIABOBATOBB A BABOTA N1: APAIUTUYECKOE
KOPCTPYUPOBAPUE OP TUMAJILP bIX PET'YJIATOPOB

IMeanr paGoTbi:
Wccnepopanne HHKEHEPHBIX oKa3aTelell ONTHMAIbHBIX CHCTEM B 3aBHCHMOCTH OT CTPYKTYPBL ypaBHEeHHH
00beKTa yIpaBIeHUA, CIPYKTYPEL U Ko3(puueHToB QyHKINOHATA ONTHMI3AINH.
Baganua BemoTHATOTCA 1O AupekTuse 111 [1].

3aganwme 1

WN3menaa mapaMeTphbl dYHKIIHOHATA Oy r (HaumHAA C O —10u 7=1), CHHTe3MpOBaTh IJIA Ka-
3 P P YHKI, q11 1 = =1), SUp !
YKJIOTO W3 9TUX 3HAUYEHUH PeryidaTop W, MOJAEIUPYA 3aMKHYTYIO STHM PeTyJIATOPOM CHCTEMY, ONPEAEUTh
HHIYKEHeDHBIe TMOKa3aTeln (BpeM#A DEryJIHpOBaHUA, HepeperyIHpoBanne, YCTAHOBUBIIYIOCA OMMOKY HPH

CAVMHUIHOM CTYIIEHYAaTOM BO3MYIIECHUN, 9aCTOTY Cpe€3a, 3allaChl yCTOIL/'I‘H/IBOCTI/I) OIITHUMAaJIbHBIX CHCTEM.

Wcxonnawie naHHEBIE
O0beKT yIpaBieHHA OMUCHIBAETCA YPABHEHUAMHI

i‘l = T2, i‘z = I3, ll‘g = —600l‘3 -4 18001‘2 + 3- 106U + 1.5- 106w
Yy ==, Y2 = L2, Yz =T3, 2=,

e d = 10N, N — HoMep BapuaHTa 3aJaHWs.
ITpu cunTe3e WcmoNBb30BaTh ABa BUAa (DYHKIIMOHATA ONTHMI3AIAN!

J = / (qﬁ)zz—l—uz) dt (1.1)
0
— ~ (0)r,2 . ;2.2 2
J_/ {qll(z —|—z7’)—|—u}dt. (1.2)
0
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3aganue 2

(

0 0
WN3menaa mapamerp HyHKIMOHATA ‘111) (HaumHAA C qgl) = 100), cuHTe3WpOBATh AJA KayKJOTO W3 €r0
3HAYEHUH PeryJsidaTop M, MOAEJUPYA 3aMKHYTYIO 3THUM PEryJaTOpPOM CHCTEMY, OIPEJIeJIUTh WHKEeHepHbIe
oKasaTeu ONTUMAJIbHBIX CUCTEM.

Wcxonmable maHHBIE
O0beKT yrpaBieHHA OMUCHIBAETCA YPABHEHUAMHI

F1 = +w, &2 =u-+dw,
Y1 =21, Y2 =22, Z=—T1+ T2,

e d = 10N, N — HoMep BapuaHTa 3aJaHWs.

(o]
DYHKIMOHAJ ONTUMU3AIUN UMeeT BUI: J = f (qﬁ)z2 + uz) dt.
0

OTuer AOJIZKEeH COAePXKATh!

— Omnmncanne 3aJaHu4.

— TlesyabraTsl paboThl AUPeKTHBBI 111 (MATPHIBI PETYIATOPOB U TpabUKH MEPEXOIHBIX TPOIECCOB).
. (0 . 0

— WHKeHepHBIe TTOKA3aTEJNN TOYHOCTH W KadecTBa AJA KayKIoi qgl) ¥ T B IlepBO#i 3aja4e u qgl)

BTOPOI.

— BO

(0)

o 0
— O6bsacHenne Pa3JIUIHBIX 3aBHUCUMOCTEN YCTAHOBUBIINXCA oIubOK OT q11
qacTAax.

B IepBOH W BO BTOPOWM
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JIABOBATOBB A BABOTA N2: OPTUMAJIBP A CUCTEMA C PAPJIIO/IA-
TEJIEM

IMeanr paGoTbi:
UccnenoBanue WHKEHEPHBIX MOKasaTesel ONTUMAIBHBIX CHCTEM C HabIofaTeseM B 3aBHCHMOCTH OT
CTPYKTYpBI 00beKTa M HACTPAWBAEMOT0 TIapaMeTpa p B ypapHeHuax [nkkarw aisa wabaogarens Kanvana—
Hoitma (K-T).

SamaHuA BBIIOJHAIOTCA O AupeKkTuBe 113.

3aganwme 1
Msmensas mapamerp p (HaumHad ¢ p = 1), CHHTE3UPOBATH JJIA KayKJOTO W3 3HAYEHHUH p HAOIIOJATEb
¥, MOZEJUPYA CHCTEMY C STUMH HabJIIOZATEIAME, ONPEIACTINTh HHIKEHEPHbIE MOKA3aTENH ONTHMAJbHBIX
CHCTEM.

Wcxonmable maHHBIE
O0beKT yrpaBieHHA OMUCHIBAETCA YPABHEHUAMHI

i‘l = T2, i‘z:l‘g, x3:—600x3—(51800x2+3106u—|—15106w
=21, 2=,

e d = 10N, N — HoMep BapuaHTa 3aJaHWs.

(o]
DYHKIMOHAJ ONTUMU3AIUN UMeeT BUI: J = f (100,22 + uz) dt
0

3aganue 2
BroimosHsgeTCA aHAJOTHIHO MPEBIAYITEMY 3aJaHrI0 IPH HaTaJbHOM

p = 100.

Wcxonmable maHHBIE
O0beKT yrpaBieHHA OMUCHIBAETCA YPABHEHUAMHI

i‘l = —5l‘3 + Su + w, i‘z =ry — 251l‘3 - 6U, i‘g =Ty — 6.21‘3,
Y1 =23, 2=—I3

e d = 10N, N — HoMep BapuaHTa 3aJaHWs.
(o]

DYHKIMOHAJ ONTUMU3AIUN UMeeT BUI: J = f (10000,22 + uz) dt
0

OTuer AOJIZKEH COAePXKATh:

— Omnmncanne 3aJaHu4.
— IlesyabraTer paborsr gupekTuBb 113.
— WHikeHepHble MOKa3aTETN AJIA KaXKJIOTO p B ODEMX 9acTAX.

— O6bsacHenne Pa3JInIHBIX 3aBHCHMOCTeH WH2KEHEPHBIX nokKasaTeJjieii OT p B HepBOIL/'I n BO BTOpOIL/'I
qacTAax.
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BABOTA N3: H.-CYPOPTUMAJILP OFE YP PABJIEP NE

IMeanr paGoTbi:
UccmemoBanne HHAKEHEPHBIX MTOKA3aTeel CHCTEM, PETYIATOPHI KOTOPHIX MOJIYIeHbI Ha OCHOBE MPOIELY PhI
H . —cybonTuMaabHOTO yIpaBJIeHHS.
SamaHuA BBIIOJHAIOTCA O AupeKTuBe 131.

3aganme
WN3mMenaa mapaMeTp <y, CHHTE3WPOBATH IJIA KayKJIOTO W3 3HAYEHUU PEryJaTOp, ONPEIeTHTh MWHW-
MaJIbHOE 7, TIPH KOTOPOM €Ille CHHTE3UPYETCA PETYIATOD, & TaKIKe WHIKEHEPHBIE MTOKA3ATETHN MOy IeHHBIX
ONTHMAJIBHBIX CHCTEM.

Wcxonnubie ganuble
Wcxonmbie JaHHBIE COBIIAAAIOT ¢ HCXOAHBIMEA JAHHBIME 14 3adaruil 1 u 2 maboparopHoit paborsr N 2

OTuer AOJIZKEH COAePXKATh:

— Omnmncanne 3aJaHu4.

— IlesyabraTer paborsr gupekTuBb 131.

— WuikeHepHble MOKa3aTeIH TOYHOCTH W KAYeCTBa JUIA KA¥KAOTO ¥ B 0DEWX IacTAX.

— OObsAcCHEHHE PA3TUIHBIX 3aBUCHMOCTEH WHIYKEHEPHBIX MOKa3aTejell OT 7y B MepBOl W BO BTOPOH
qacTaX.
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2. CUIITES IIET'YJIATOIIOB 110
NITZKEITEINIBIM ITOKA3ATEJIAM

JIABOBATOBBAAd BABOTA N4: CUPTE3 TOYPOI'O YPPABJIEPUA A
OPBEKTOB BTOPOI'O BUJA

IMeanr paGoTbi:
CHuHTe3 peryaaTopoB IpH Pa3JIHIHBIX TPeOOBAHUAX K TOUYHOCTH, a TaKKe aHaJIN3 M0 APYTHM HHZKEHEPHBIM
OKa3aTeIAM: BpEMEHH PeryJHpoBaHUA, MEPEPETYIHPOBAHIIO, 3aacaM yCTOMIHBOCTH.
SamaHne BBHIIOJHAESTCA MO AUpeKTHBe 142.

3amanue
BagaBadch TpeboBannaMu K Toaroctn z* (0.5, 0.05, 0.005, 0.0005), cuHTE3UpOBATH A KarKIAOTO U3
3HAYEHUH PETYIATOD W, MOJEIUPY A CUCTEMY 3aMKHYTYIO STUMH PETYIATOPAME, OIPEAEIUTh HHIKEHEDHBIE
MTOKA3ATETH ONTHMAJIBHBIX CHCTEM.

Wcxonmable maHHBIE
O0beKT yIpaBieHHA OMUCHIBAETCA YPABHEHUAMHI

g1 +400q; +0.342¢3 + 0.94¢4 — 940q3 + 324¢q4 = 0,

g +400¢5 + 0.866¢5 + 0.5¢4 — 500g3 + 86694 = 0,

4 - 803¢1 + 154G + 10045 + 7H4qs + 1130q4 = uy + w1,
& - —T18¢1 — 1070¢s + 201g4 — 867¢q3 — 7Hhdqs = us + wo,
Yy =41, Y2 = 42,

e d = 10N, N — HoMep BapuaHTa 3aJaHWs.

OTuer AOJIZKEH COAePXKATh:

— Omnmncanne 3aJaHu4.

— IlesyabraTsl paboThl AUPEKTHBBL 142.

— WuxkeHepHble MOKa3aTeIH TOYHOCTH W KAadecTBa JUIA KayKA0ro z~.
Ob0baAcHeHNe 3aBUCUMOCTEH WHIKEHEPHBIX MOKa3aTesel oT z*.
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JIABOBATOBBAAd BABOTA N5: CUPTE3 TOYPOI'O YPPABJIEPUA 1A
OPBEKTOB YETBEPTOI'O BUJIA

IMeanr paGoTbi:
[TajiTn MUHEMAaJbHOE 3HAUEHUE TMOKA3aTEIA YCTAHOBHUBIIEHCA TOYHOCTH MPH PA3JHIHLIX 3HATCHUAX Ia-
paMeTpoB « U [ B ypaBHeHHAX [IMKKaTH W ONpeIeanuTh MPH 5TOM 3HaYeHHH HHYKEHEpHbIE TOKa3aTeH.
SamaHne BBHIIOJHAETCA MO AUpeKTHBe 144.

3aganme
Msmensas nmapamerpsl o u § (HaunHas ¢ a = 10 u 8 = 10), cuHTe3npOBaTh A KayKJOTO U3 3HA-
YeHUH DPerynaTop W, MOAETUPYHA CHCTEMY 3aMKHYTVIO STHUMW DPeryJATOPaME, ONPEeIeNUTh HHIKEHEDHBIE
MTOKA3ATETH ONTHMAJIBHBIX CHCTEM.

Wcxonmable maHHBIE
O0beKT yIpaBieHHA OMUCHIBAETCA YPABHEHUAMHI

§ -1+ 0.03141 — 0.00344 + 3.4 + 9.8¢3 = —1.04u; — 15us — 0.155ws,
8- G — 0.04941 + 0.6242 4 0.3¢3 = —Tdu; — 4Tus + 0.254ws,

is + 0.77 - 10~y + 0.0047Gs + 0.3243 = —ug — 3.3us — 0.385 - 10~ 2ws,
= q1, Y2 = q2, Y3 = 43,

21 = 41, 22 = {2, 23 = 43,

e d = 10N, N — HoMep BapuaHTa 3aJaHWs.
Matputipr, BxopAmne B ypaBHeHud [IMKkaTn 114 06beKTOB 9€TBEPTOrO BUIA,

Q) = diag[100, 15625, 6718.62], Q1) = diag[1,1, 1]

OTuer AOJIZKEH COAePXKATh:

— Omnmncanne 3aJaHu4.

— IlesyabraTsl paboThl AUpEeKTHBLL 144.

— WuxkeHepHble TOKa3aTeW TOYHOCTH W KAYECTBA /I MUHUMAJIBHOTO 3HAYEHU A TMOKA3ATENA YCTAHO-
BUBITEHCA TOIHOCTH.

— 10 -
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