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IIT ypassesme.

'Vpaenenne III Toxke BXTOAET ABe SHIOTeRHEE nepemerrste (Y, 1 7) 1
He BKHOIACT TPM NpCIONPEACICHNSIC ICpeMeHEBC. DTo YDABHCHHS
cBepxmcHTHGHIEpOBaHO.

IV ypassesme.

Vpasseue IV IpeacTanIaet coboil TOAIECTRO, HaPAMETPE KOTOPOro
smapecTrsL. HeoBX0HMOCTH B €10 HICHTHHKAIN HeT.

TlpomepmM 13 KaAoro M3 YpABHGHHA AOCTATOTHOS YCIOBHE
ncraguxammn. Jl13 Toro COCTABRM MATPHIY Ko>ddMIHNCHTOR mpH
IepeMeHHEX MoZeTH

GV |G| It M | G
Typammenne |1 [bn | bp | 0 010
I ypasmenne | 0 [ 0 [ 0 | 1 00
T ypaswesne | 0 [bn| 0 | 0 by | 0
[Tosnectso o [0 01

B COOTBETCTRNH € OCTATOTHED YCTOBHEN RACHTAGHKAIHN
OIpEeTHTes MATPHIE! KO3(bHIHEHTOR IIPH NEpEMCHHELX. He EXOIAIIIX B
HCETeAYeMOE YPABHERTE, He AOTACH G5ITS PABCH HYIo, 3 AT MATPHIH!
ROTKER GHIT PABCH THCTY 2HIOFHHBIX ICPEMEHHEDS MOZETH MIHYC 1, T. ¢
41=3
T ypassenne.
Matpuma  Ko>((UIMCHTOR NP IepOMCHERX, He BXOMNX B
‘ypassese, meer B
1 b, by, 0 0O
A=[0 -1 0 b, 0
100 o1

Ee pasr pases 3, Tax KaK ompeTeTHTe s KBAIPATHOR NOMMATPHIE 353
3TOf MATPHIIEI He PaBeH HyTO
~1 b, 0
Deid”=[0 =1 0 |#0.
[

JlocTaTommoe yenoB e ACHTA KA 1% | YPABHCHNA BTIOTRACTCA.
Tl ypasmerme.
BHIIHIIEM MATPHITY K03(bQHIHEHTOR IPH NepeMEHHEIX, He EXOIAIINX B
ypasmerme
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4= 0 b, 0 b, 0
1 0 ol
Ee panr paBeH TPeM. TAK KAK HMSTCA KBAZAPATHAL NOAMATPHIA 3 X 3
'3TOf MATPHIIEL, OTIPeAeTHTE s KOTOPOf He PaBeH HyTo.
Tlocratommoe yenosne mcHTaGuKamm 213 I ypasmerms
e ——

IIT ypassesme.
‘BmiImeN MATPHITY K03 HITHEHTOR NpH IepeMEHNELX, He BXOZAIILX B
ypammerme

~1 b, 000

A=/ 0 0 —1 b0
1o 1ot

Ee panr Taioke pases Tpex

Jocratomoe _ yenopme muemmagmkamm  ams Il ypasmerms
semomssercs.  Tamm  o6paioM.  Bce  YpaBHCHE  MoZemn
coepxuenTaGMMpoRarEL JI3 OLEHKH NAPAMTPOR KAKIOTO K3 YPABHEHHH
6yen npmensTs myxmarossti MHK

Illar 1. 3amimes nprBezeyIo GopMy MOASTH B 0bmex Bize

ComA v Ay C 4 A ]+ A M+ A G4y
1,=B+B,-C +B, I +B M, +B -G +v,:
V=D 4D, Cy + Dy L D, M+ Dy G vy
BB By Cy By B M E -Gy,

TAE V|, Vi, V3, Vg — CIySaiiHEIe OMHGKIL.

OnpefeTM MapaMETPHI KAKIOTO H3 TPHBEICHHLIX BHINE YPABHEHHH B
omtemrocn ofermmne MHK. 3ateM mafifeM pacteTHH IHAteHHR
3HIOTEHHBIX TlepeMeHHEIX ¥, 7; HCMOTE3YeMEIX B NPABOf IaCTH CTPYKTYPHOR
MOZeTH, NONCTABNAN B KAANOS YDABHCHHE NDHBSACHHOR (opMEL
COOTBETCTEYIOMIee 3HATCHHE NPEIONPEETIERHELX MIEPEMEHHEIX.

Tlar 2. B HCXOMHBIX CTPYKTYDHSIX YPABHEHHAX 3aMEHHM JHIOTEHNEIE
BHCTyNaOWMe B KaiecTBe QAKTODHSIX PH3HAKOB, HX

S Cotul,meu=uy by v

ay by it bay e ) =1, by vy

ag+bhy ¥, +by M, +uy, e u) by vy
TIpverss K KaXIOMy H3 NOIYICHHSX YPABHCHHA B OTASTBHOCTH
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obermsii  MHK,  ompeiemmM  CIpyKIypEMC  mapaMeTpm
ag, by, bps, az, by, ba, @, by, w by,

2. EcIm m MOITH HCKEOTI: TOAICCTRO OXOAA, THCIO
IIPeAONPEACICHHSIX NIEPEMHHEIX MOACTH YMeHBMHTCS Ha | (2 Mozem:
6yacT mewmoucEa mepevemmas G). UHCIO SHIOTCHEBIX TePEMCHHRIX
MOIETH TakoKe CHISHICA Ha eHEMITY — NepeMerHax ¥, craseT sxsoremoit. B
"MPABAIX YACTAX BYHKIIEH HOTPGIEHIS H hyHKIIHH JCHEAHONO PIKA GyIyT
HOXOTHTRCX  TOTSKO  MpefompeleicHmMe  mepevemmste.  Dymiama
MEBCCTHIM TIOCTYHPYST 3ABHCHMOCTS SHACTCHHOR MepeMemmoil I, of
SHIOTGHHOH  TepeMeHHOHR 7,  (KOTOpai  3aBHCHT ~ TOTBKO  OT
IIpEZOMpEICTCHNED TePEMEHREIX) H MpEONpEAeTeHEOM NepeMeRHOH 1
Tasmi obpazoM, M NOTYTIM peKypeMBHYIo crcreny. Ee mapaeTpst
MoAHO onermpaTs obsrmEnt MHK, H HeT HeoGXOMIMOCTH HCCTeXOBAHHA
CHCTEMSI yDABHEHNA HA FICHTHOMKANTIO.
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3.4. Pemenme THnOBAIX 32229

Tlpmuep 1. Tpebyerca:
1. OneRHTS CACAVIOMYIo CTPYKTYPHYI0 MOACTS HA HACHTH{HKAIIO:
i =buy s a a;

0+ B+
buyy +ayx, +ayx,

2. Vcxoas 13 mpHBexeHHOM GOpMSI MOACTH ypaHesHi
Y =20x 44, 4100,

X603, 20w

Vi =-5x +8x, +5x,,

‘Bl TH CTPYKTYPHEIE KOS(QHIHERTE MO

Pemenme.

1. Hcenenopasie Mozems Ea meHTHGMUEpyeMocTs. Mozem meer
‘TpH SRAOTeHHEIE (V7. Y7, ¥;) H TPH 3K30TeHHbe (X7, X;. X;) NEpeMeHHEle.

Tlposcpmy kaazoe ypamHeEHe cHCTeMs! Ha meobxommoe (H) m
zocTaTomoe (7I) yea0BuA RACHTAGHKAIE.

Tleproe ypasmerme.

Heobxommoe yerosme (H): smoresmsns mepenemssis — 2 (v2, ¥).
oTeyTeTByRomn 3K30reRHEx — 1 (x,).

‘Brmomasercs Beobrommoe paperCTRo: 2 = 1+], c1etoRaTe TS, ypamHeHme
‘ToHO HACHTHOMIHpYeMO.

Jlocraromoe. yenomme ([ B TepBoM YABHCHNE OTCYICTEYIOT Y2 H X
TIoCTpOsM MATPHITY 15 K0 HIHESTOR P EFTX B ZDYTEDS YPABHEHHX CHOTEMET

[Vpannewne  [Oreyrernyioune nepeventisie
Y2 Xz

[Bropoe ] az

Tperwe b 0

Onpezesrers sermpeass Det A = -1-0 - by - an 0.
Onpenemem, sepmm: me pasen 0. pasr mpmm pasem 2
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CTeAOBATETSHO, BBMOTHACTCA AOCTATOTHOS YCIORHE HACHTHQUKAINN, | TIcpBoe
VPABHEEHE TOTHO HCRTHOHIMpYEMO.

Bmopoe ypasae.

'H: SHTONCHMAIX HEpeMEHIGIX - 3 (. 2 3). OTCY TCTBYIOMHX SHS0TEHHEI - 2
(o v,

‘BamoaAeTC HeoGTOMMoe PABCHCTR0: 3 = 2+], CletoRATe SO, ypaBHaHHE
ToTHO BACHTAGHIHpYeNo.

JI: B0 BTopoM YpARCHNE OTCYTCTEYIOT X; 1.1 TlocTporm saTprmty 2 Koo~
QUITHCHTOR MpH HITX B APYITX YPABHCHIAX CHCTEML

T
X1 X5

Tiepsoc e s

Tpere st ™

Onpesemmmenms senpums Der A =ay-as-as- a2 0.
Ompege mITeTs NATpHIS He paBes ), PAFK MATHIIS! PaBe 2, CACTORTETSHO,

1) H3 TPCTBATO YpABHCHIS TpHBCACHIHOF (OpMBI BHIpAZIN 13 (T7K KAk €T0 BeT
B IIcpROM YpABHCRIH CTPYKTYPHOR GopMEl)
+5.x, =5

Hlarmioe BLIpaAerHE COTEPANT TIEPEMEHELIE Vs X H X3 KOTOPEIE BEXOTAT B Tpa-
EY10 “ACTS TIepROC YPARHCHRA CTPYKTYPHOFi (bophst Mozemt (CBM). Toacrams
TOTyHeRHOe. BHDAKCHHE X, B TIePBOS YDABHEHHE MPHBETCHHOR (OPMEL MOTeTH
@M

453 5%,
Wm0
Orxyaa oy mepsoe ypasmerme COM 2 mmze

¥ =05y, H45x, #7150 x,

2) 80 BTopos ypasmemm COM set nepeeRRSX x; 1 X;. CTpyKTypHSIe
napaxeTps sToporo ypamsemma COM ioxHO GYICT ONpEICTHTS B A
aTana.

TlepBEiii >Tam: BHPasHM X; B JAHHOM CTy9ae H3 IEpPBOTO HIH TPETHEro
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‘ypasermux [[OM. Hanpiiep. i3 fiepBoro ypassesm
y =41, -10

] 5 :
Tlozcrasoska Aamoro Bpaeris B0 BTopoe ypassersie [IPM xe pemsto
51 3127y 20 KOHIIQ, Tak Kak B BPAKEHHH MPHCYTCTBYCT X5, KOTOPOTO KT B
COM. Bupasm x; 11 Tpersero ypassesma [IBM

Vi =5ex -8,

5

ToacTasm ero 3 BMpKeHHe T14 X
¥y 453, -8 x.

X, =05y -2x,

0.5y, —y, +6-x,

- 6

‘Bropofi 3Tal: aHATOTITTHO, TrOGE! BRPAIHTS X; Sepe3 HCKOMSIE V7, 3 K
X2, JAMCHIM B BHPUACHIN X JHATeHHC X; HA HOTySeHHOS H3 HePBOTO
‘ypasesmma [IOM

V, +5:(05 y, ~2-x0, -5 x,) -8 x
5

360x, 5%,

=02:y, 405y,
Cacgoraremno
x, 20,033 y, +0,083- 3, ~06-x,
TloacTasmy: momyesmste x; 11.x; B0 BTopoe ypasserze [IEM
05y, =y, 463,
3 L 260, 420,033y, + 0083y, ~06-x,)

6
B pesymTare noywact sTopoe ypassesme COM
0416y, ~0,434 -y, ~42-x,

3) w3 Broporo ypassera IIPM BEpasise ;. Tak KAk ero HeT B TpeTseM
ypasserm CHM
—y, 3 42k
: 6

Tozcrasim moTyesHos BMpaKeRRe  TpeTse ypasserme [IEM
Yy==5-x, +8-(=0167- y, +05-x, +0333:x,)+5-x,
B pesymsTare notyac TpeTse ypassesme CEM
1336y, —x, +7.664 - x,

Tasem o6pazoy, COM npmsier ma

067y, +0.5x, +0333-x,

v
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B =05y 445y 4750
0.416-y,-0.434- p, —4.2-x,
~1336- v, —x, +7.664 - x,
Tlpmep 2. Msysaeres yozems sita
@ +b,(C+D)+e;

1y +by Y b,y e,
TAe V- BATOBOH HALHORATEHEL ZOXOIL:

V| — BaIOBOH HAMORATEHEI JOXOZ IPEIECTEYIOMErO FOAA:

C - mrmoe moTpebuere:

D - xometsEi cpoc (IOMIMO THYHOrO noTpeGaerHA):

£ B — CTyIaffHEE COCTABITIOMHE.

VingopMas 3a ACRATE TeT 0 MPHPOCTAX BCeX MOKAZATeNcH AaHA B
Tabmme 3.1

‘Tabmma 3.1
T [ D C [ Tor v v <
1 o8 Ti o 78] 2] 86
2 24 EI) A 372] 357 300
3 173 ) I 357] 66| 314
] 120 E I 466 360] 9.
s 5] 4] 78| 2ss[ X | tens| 200] 2484 127

Jln gamEOR MOZeTH GMTA NOTYNHA CHCTEMA NPHBCACHEBIX
ypaBHermit

Y=8219+0,6688-D+0,261-y.,;

€=8,636+03384-D+0;

Tpebyeres:

1. Tposects mesmaprxamo Moz

2. PaCCTHTATS NIapaMCTPBI IePROTO YPARHCHIA CTPYKTYPHOF MOACTL

Pemerme:

1. B zammoft Mozemn ABe SmIoremmbe mepevemmme (v m C) u Ame
sxaoremmme mepewcmmme (D m y.). Bropoe ypasmemme TomHO
RACHTAHIMPORAKO, TAK KK COACPAT Abe SHIOTCHHEIC IEPEMCHEBIC H HE
COCPANT OTHY IHICHEYIO NEpeMERHYIO M3 CHCTeMSL MHBDM clomaMH,
7% BTOPOro YABHEHHA HMCSM O CICTHOMY NPABETY MACHTHQEKALEH
‘panencTzo: 2=1+1.

Tlepeoe ypasHeHHE CBEPXIACHTHQHIMPOBIHO, TaK KAX B HeM
napayerpst npu C 11 D HATOASHO OTAHMICHAC: OHM ZOTKHSI GBITh PABHEL
B 3ToM YpABHGHHH COISpAWTCH OTHA SHIOTCHHAT MEPEMEHHAT V.

2y,
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Tlepenernias C B ZAHHOM yPABHEHHN He PACCMATPHEACTC KaK JHIOTEHRAT,
TAK KaK OHA YNACTBYCT B YPABHCHHH He CAMOCTOSTSTSHO, 3 BMECTS C
nepemermofi D. B ZaHHOM VDABHEHMH OTCYICTBYeT OfHA SK3OTCHHAS
nepesermas. mueromascs & cuctee. Ilo cieTHoMy mpasmTy HACHTHOE
mm moaysaess: 1 + 1= 2: D+ 1 > H. 3To GoTsime, wex THCTO SHAOTCHHEX
DICPOMCHESIX B AAMOM  YDABHCHHM, CICIOBATSTSHO, | CHCTCMA
CBepXHIeHTHHITHPOBAHA.

2. lnx onpeieTeHuA MapaMETPOB CBEPXIICHTHHIMPOBAHHOR MOZETH
HCTOMB3YeTCS ABYXIIATOBBI METO HAMMCHBIIIIX KBAJPATOB.

Ilar 1. Ha ocHOBE CHCTMB NpHBCICHHBIX YPARCHI No TOSHO
BACHTAQUIMPORAHOMY BTOPOMY YPABHCHMIO ONPEXCTIM TCOPCTHTCCKHS
IHAYICHHA HOrEHHOM nepeMerHof C. JI% 3TOro B IPHBEACHHOE YPaBHEHHe.

€=8636+03384-D+0202-y,
oxcrasim sEaterms D 1 y ;. meommecs s yerosun sazam. Tlomytesmste
amaserms obosmamn C; (1= 1....9) (1a6. 3.2).

Ilar 2. Tlo cRePXMACKTHMIMPORAMNOMY YPABHCHHIO CTPYKTYPHOR
$opMEI MozeTH 3aMenszen daxTHIecKHe 3uaenna C Ha Teopermaeckue C B
paccunTsIBaeM HOBYIo nepemernyio C + D (tabi. 3.2).

Tabmma 3.2
Tou C D[ T D c D
1 50 o EI 2
2 2] 7 I A
3 7 = § H2]_ wia
] T3 E O 20613
3 o] T o5 1829] 3504

Jlafee K CBEpXIICHTHAHIMPOBARKONY YPABHEHHIO IPMEHACTSA METOX
HAMMCHLIIX KBaTpaTOB. OBOIHATAN HOBYI0 epeMermyto C + D wepes Z.
Pemacy ypaswerme
y=a, b -7
C novomsto MHK noaymni ay = 7.678; b, = 0542
‘3amHmmeM mepBoe ypaBHEHHE CTPYKTYPHOR MOTSTH
y=7678+0,542-(C + D)
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Tlpmiep 3. PaccMATpHBACTCA CIEAVIOMAR MOTETS:

i +byYo+bgCo (¢ymams notpebenns):

s tby by Do vuy gy mEmecTimmE),

s thyy Y, +byy M, 41 (yexams gemessioro pmKa):
(romaectso zoxoma).

rae C, — pacxo71 Ha HoTpeberye B mepHOT £
¥~ COBOKYTIHEL AOXOT B TIEPHOZ 1
1~ umpecTHIMN B nepHOX f;
£~ NpOICHTHAZ CTABKA B IEPHOA f;
M, — feHexHas Macca B IEPHOA
G, — rocyapcTBeHHBIE PACXOTE] B IEPHOX t:
C1 ~ pacxomst Ha noTpebIcEe B MepHOA t-1;
I~ mmecTmm B meprox -1
4y, Uy, 13 — CTySARHbIE OMIHGKH.

Tpebyeres:

1. B MpeATIOTOKEHHH, IO HMEIOTCS EPEMCHHEIE PSS JAHHELX 110 BCEM
IePEMEHHEIN MOZIETH, IPEIOAHNTS CTI0CO6 OLICHKI ce HapaMETPOE.

2.Kax mMeHWTCE am oTBeT Ha Bompoc I 1, comn ma Mozemn
HCKTIOTHTS TOXTCTEO A0X07a”

Pemerme:

1. Mozem: mpexcTasiset cobofi CHCTEMy OFHOBDEMEHHBIX YPaRHCHIE.
Jlza oTmeTa Ha BOMpOC © CNOCOBE OLCHKH NAPAMCTPOR MOACTE TPORPHM
KaKzoe ce YPABRCHHE KA HICHTHGHKAIIO.

Mozems sxmouact weTsipe smoremsie nepesermsie (C; , Vi 1 7) 1
eTHIpE NpEIONpEACTCHHEEIC TEPeMEHRBIC (TBE FKIOTCHHEIC TEPEMCHNBIE —
M, G, (1 zBe narossie Rxorexsbe mepeMermste — Coy 1 11).

Tlposepim HeoGXoMmMMOE YCIORHE HACHTHOHKAIMH LIS YpaBHeHidi
sozem:

T ypassenne.

310 ypaserme BRTOTACT ABe dHIoTeHHe mepemermme (C, m V) 1
omty mpeonpexenemEyio mepemermyio (Ci). Caeosatemsso. wmcTo
DIPCAONPEACICHHBIX NIEPEMCHHSIX, He BXOLANNEX B 370 YPARRCHHE, ITOC 1,
GOIBIe HCAA SHIOTEHHEIN MepeMEHNELX. BXOAINX B YPABHEHHE:

3+1>2. Vpannenne caepxeHTHGHIEpOBAHO.

T ypasserme.

Vpasresme 11 sxmotact ase sngorenmsie nepemermmie (I 1 7) 1 He
BKTIOSaCT TpH MpeAoNpeAeTCHHHE nepeyenmse. Kax 1 1 ypasnemme, omo

P ———





