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JIABOPATOPAS PABOTA Ne 6

OIIPEAEJEHUE KOOOOPUIIUMEHTOB BJIMAHUA
HEPBUYHBIX TAPAMETPOB

6.1. leab padoThI

[{enn paboThl: onpeneneHue KO3 GHUIMEHTOB BIMSHUS IEPBUYHBIX TTAPaMETPOB
(mapameTpoB 2JIEMEHTOB U (PYHKIIMOHATILHOTO y351a POY) skcnepuMmeHTa IbHO-
pacuETHBIM CITIOCOOOM M CpaBHEHHE IMOJTYUYCHHBIX 3HAUCHUH CO 3HAYCHUSIMH, Hal-
JICHHBIMHU YHCTO aHAJTUTHYECCKUMHU METOJIaMHU.

6.2. TeopeTnueckune CBeICHUA

Ecau u3BecTHa maTtemaTudecKas MOJICJIb BHJA

Yy =§0(X1,X2, ---axn): (61)
rne y - BBIXOJHOM MMapameTp;
X1, X2,..., X, — ICPBUYHBIE [TAPAMETPHI;
n - 00111ee YKMCII0 YYUTHIBAEMBIX MTEPBUYHBIX MTAPAMETPOB,

TO KOO(PPUIMEHT BAUSHUS B; i-ro MEpBUYHOrO MapaMeTpa MOXHO OINpPENeIUTh IO
BBIPAKEHUIO

Py X

B = ,
oy, v, (6.2)

IJIe HIKHUN WHACKC «HOJBY» yKa3bIBa€T Ha TO, YTO Tocie AUQGEepESHIIMPOBAHUSI H
JOYMHOXCHHS Ha X;/)y B MOJYYEHHOE BBIPAXKCHUE HEOOXOIUMO TOJACTABUThH CPCITHHE
(Tp¥ CHUMMETPUYHBIX JOIYCKaX — HOMUHAJIbHBIC) 3HAYCHHS X|, X2,..., X,, CCJIU B BbI-
paxkeHUH OoHM emé octaHyTcs. Ilpumepsl omnpenencHus B; npuseaeHsl B [1, ¢. 97,
127; 2, c. 46].

Ecau BBIXOIHOM MTapaMeTp y MOXKET OBITh MPEJICTABICH B BHJIE OTHOIIICHUS

_ O(x;y...r X,) :2
H(x,..,x,) H’

(6.3)

rae O, H — MHOTOUIEHBI, CO/IepKaIllUe HEOOS3aTeIbHO BCE X;, MPUUEM UX CTEICHBb
MOJKET OBITh JIFOOOH,
TO KO3 PUIMEHT B; MOXKET OBITh OJACUUTAH O PopMyJie

5 QG H )
0 H

rae Q(x;) u H(x;) —vactu MmHorouneHoB Q u H, coaepxaiiue ToJIbKO X;;
m, [ — MakcUMaJbHbIE CTENEHU X; COOTBETCTBEHHO B MHOrowieHax Q(x;) u H(x;).

, (6.4)
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C mpumepom nipumeHenus Gopmyisl (6.4) MOKHO 03HaKOMHUTHCS B [1, c. 128,
npumep 4.9; 2, c. 46, npumep 4.9].

KosdunreHTs! BIUSHUS MOTYT OBITh TAKXKe OMPEICICHbl METOJIOM MIPUPAIICHUSI.
B sToM ciydae nosb3ytorest popmylioi [1]

B ~ Ay . xiHOM — (0()(1 HOM °°*? xi HOM + Axi”"’ xn HOM) _yHOM . xiHOM (6 5)
& = , .
AX i y HOM A)C i y HOM
TAE Xi woms Viow — COOTBETCTBEHHO CpeHUE (HOMUHAIbHBIE) 3HAUEHUS [-I'0O MEPBHUY-
HOTO U BBIXOJHOTO IapameTpoB; i =1, ..., n;
Ax; — 3agaBaemoe npupaileHue (¢ y4éToM 3HaKa) i-ro MePBUYHOr0 NapameTpa;
Ay — mnpupaiieHue BIXOJHOTO MapaMeTpa ¢ yYETOM 3HAKa MOCIIE BBIOJIHEHUS

onepanuy IpUpaIieHus X;.

TouHocTh onpenenenns B; 3aBucut ot npupamenus Ax;. [Ipu pemennn npakru-
yeckux 3aaa4 Ax; coctaBisieT oObrdyHO He Oosee 1 ...2 % cpeanero (HOMUHAJIBHOTO)
3HaueHus x;. [I[pumeprl npumenenns merona npusBeaeHsl B [1, c. 129; 2, c. 47].

Jns onpenenenust Ko3(hPUIMEHTOB BIUSHUS MEPBUYHBIX MapaMeTPOB IKCIe-
PHMEHTAJBLHO-PACYETHBIM CIMOCO0OM MareMaTtuueckas monaenb (6.1) He HyXHa.
Ucnonb3yercs sx3emiuisip POY unu ero maker. Meton coctout B cieaytomiem. NH-
TEepeCyIoIlIeMy NEPBUYHOMY NapaMeTpy X; JaloT Majoe npupaiienue Ax; (kenaresb-
HO 1...2 %, HO B M000M citydae He 6onee £ 5 %), mpuHUMas BO BHUMaHUE 3HAK TIPH-
pamieHus. OcTajibHbIE MEPBUYHBIE MAPAMETPHl CUUTAIOT COOTBETCTBYIOIIMMH CPE.-
HUM (HOMHUHAQJIBHBIM) YPOBHSM, HJIM XK€, €CJIM HET TEXHUYECKUX CII0)KHOCTEH, yCTa-
HaBJIMBAIOT UX CcpeaHue 3HadeHUs. [loce BhIMOIHEHNs onepaly IpUPALLEHUs KOH-
TPOJUPYIOT 3HAYEHUE BBIXOJHOTO napameTpa y. KoapdpuurueHT BIusHUS NEPBUYHOTO
napameTpa X; ONpeeistoT o Gopmyie

(6.6)

e X,

imag> Viag— COOTBETCTBEHHO 3HAYEHMs IEPBUYHOIO ITAPAMETPA X; ¥ BBIXOHOTO

napameTpa y 0 BBIIIOJIHEHHSI ONepaliuy IPUPALECHUS.
3HaueHue Ay onpenensitoT Kak

Ay = (0(.X1 Haus -+ +»Xj Hay +Ax,', cees Xy Haq) — Vuau- (67)

Ecnu Bce nmepBuyHbIE MapamMeTpbl (BKIIOYask apaMeTp X;) 0 BBIIIOJIHEHHS OIle-
paluu NpUpamnieHus x; yCTaHaBIUBAIUCHh PAaBHBIMHU CPEAHUM (HOMUHAIBHBIM) 3Haye-
HUSIM, TO CTIPABE/IJINBLI PABEHCTBA

Ximaa — Xiwoms = 19 ceey 1 yHaq:yHOM-

6.3. Onucanue 1a0OPATOPHOro MaKeTa

Hccnenyempim POV saBisieTcss HEMHBEPTUPYIOINKA UCTOYHUK ONIOPHOrO Hampsi-
*eHus. Ero anexkrpuueckas cxema npuseeHa Ha puc. 6.1.
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B kauecTBe BBIXOJHOTO MapaMeTpa y paccMaTPUBACTCS BBIXOJHOE HAIPSKEHUE
Usux Mccrenyemoro POY, B kaduecTBe NEPBUYHBIX NAPAMETPOB — COMPOTUBIICHUSA
pesuctopoB R1 — R3, nanpsbkenue cradbwimzauuu U, snementalV/D1 u HanpsiokeHue
mutanus U, iCTOUHUKA mUuTaHus A1.

Hccnenyemoe POY mnpencrasiieHo na-

Al
— 0opaTopHBIM MakeToM. JIJIs HATJISIHOCTH
R3 Ha IIepeIHEll MaHeld Makera MpUBEIcHA
RI T+ peA o TPHBeA
— DIIEKTPHYECKAs CXeMa YCTPOMCTBa C yKa-
DAL 3aHHEM HOMMHAJBHBIX 3HAYEHHH Iep-
? ? N SN BUYHEIX IIAPAaMETPOB, 3HAYEHHUH JOIYyCKOB
L] U 3THX [MApaMETPOB U APYroil HEOOXOIUMOM
VD\[J F BhIx uHdopMaIuu.
I

Puc. 6.1. JDiekTpuyeckasi cxema

6.4. 3anaHue HA IKCIIEPUMEHTAJILHYI0
HCTOYHHUKA OIMMOPHOI'0 HANIPAKCHUSA

4acTh JadopaTopHOii padoThI

PCKOMCHI{yeMaH IIOCJIACA0BATCIIbHOCTD BBIITOJIHCHUA pa6OTLII

1. O3HAaKOMUTBCS C TAOOPATOPHBIM MAKETOM: BBISICHUTH, KAKOBbI HOMUHAJIbHBIC
3HAYCHUS TIEPBUYHBIX MMAPaMETPOB, B KAaKUX MpeAesiaX MOKHO 3a7aBaTh OTKJIOHECHUS
OT 3TUX 3HAYCHUH, KaK KOHTPOJHMPOBATH MPUPAIICHUS IEPBUYHBIX MapaMeTPOB, Kak
U3MEPATh BBIXOJHOW MTapameTp.

2. Ucnonb3ys 1ab0paTOpPHBIN MakeT, MOJYy4YUTh JJAHHbIE HEOOXOIMUMBbIE JJIS TO-
cieayromiero pacuéra mo gopmyse (6.6) kodhPUIIMEHTOB BIUSHUS MMEPBUYHBIX Ta-
paMeTpoB — CONMPOTUBIICHUN pe3ucTopoB R1 — R3, Hanpsokenus cradbwmmzanuu U,
saneMeHTalVD1 u HanpspbkeHus nutanus Uy, ICTOYHUKA UTaHus A1.

B xauecTBe 3HAYEHUM X; 5y JO BBINOJHEHUS ONEPALUU NPUPALICHUS 3HAYCHUN
X; UCTIOJI30BATh 3HAYEHUS X; 0y, B KAUECTBE Vyyqq — 3HAUCHUE Vyop-

PexomenayemMas mocnenoBaTeNIbHOCTh MOJYYEHUS! SKCHEPUMEHTAIBHBIX JaH-
HBIX:

® YCTAaHOBUTbh HOMUHAJbHBIC 3HAUCHUS BCEX X; U U3MEPUTh 3HAUCHUE Vyon;

e Il pacCCMaTPUBAEMOTO X; C/IeJIaTh MaJloe pupaiieHue Ax;, IpUHSIB BO BHU-
MAaHUE 3HaK IPUPALLICHHUS;

® U3MEPUTH 3HAUYCHUE V¥, COOTBETCTBYIOLIEE NPUPALICHUIO AX;.

3. ITo dopmymne (6.6) onpenenuTs 3HaUCHUS KOIPHUIIMECHTOB BIUSHUS TIEPBUY-
HBIX TTapameTpoB. st onpenenenus npupaiieHuii Ay, moACTaBIsIeMbIX B GopMyITy
(6.6), ucnosb3oBaTh BeipaxeHue (6.7).

4. [IpuHrMasi BO BHUMaHUE MaTeMaTUYecKyro Mojenb POV, momydennyro B 1a6o-
paTtopHoii padote Ne 4, onpenenuTh K03 OUITMEHTH! BIUSHUS IEPBUYHBIX MTapaMeT-
poB R1 — R3, U u Uy, AByMs criocobamu: o popmysie (6.2) wiu (6.4) u MeTo10M
IpUPALEHUH C UCII0JIb30BAaHUEM BbIpakeHus (6.5).

5. CpaBHUTH 3HaYEHUS KOADPUITMEHTOB BIMSHUSA, TOJTYyUYCHHBIC PU BBIMOJIHEHUN
0. 3 u 4, 00ObSICHUTB PACX0KICHNE 3HAYCHU.

6. Hanmucate oT4€T mo padore.
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Ilpumeuanue. Ecnu na6. padora No 4 He BBITIOJIHSIACH, TO MPU BBIMOJHEHUU 11. 4 B KQ4€CTBE
MaTemaTrueckoit moaenu POY paccmarpuBaTh BeIpakeHHE, MPUBOAMMOE B uTeparype [2]:

R2+ R3
R2 -

UBBIX = UCT

(6.8)

6.5. Conep:xkanue oTuera

1. ®opmynupoBKa 1€ padoTHI.

2. DnekTpuueckas cxema ucciaeayemoro POV ¢ ykazaHneM HOMMHAJIbHBIX 3Ha-
YEHUU U NPeJeIbHbIX OTKIOHEHUH EPBUYHBIX TapaMeTPOB.

3. Marematuueckas Mmoaeis POY.

4. DKCepUMEHTAIbHBIE TaHHBIE, HEOOXOAMUMBIC I OmpeaeneHus: Koddduru-
€HTOB BIIUSIHUS SKCIIEPUMEHTAbHO-PACYETHBIM CITOCOOOM.

5. 3HaueHuss KOAP(PPUIUEHTOB BIUAHUS, IOJTYUYCHHbIC HSKCIIEPUMEHTAIBHO-
PacUY€THBIM U aHAIMTUYECKUM CIIOCOOaMHU.

6. BeiBozbl 1o paboTe ¢ 00s3aTeNbHBIM OOBSICHEHHUEM MPUYMH PACXOKICHUS
3Ha4YCHUHN KOA(DPUIIUEHTOB, MOJYYCHHBIX Pa3HBIMHU CITIOCOOAMHU.

Otser Ha nm. 4, 5 cienyer aaTh B Buje Taou. 6.1.

Tabmuua 6.1
Hep- | 3ma- |Ilpu- | 3mave- |y, Ay, waii- | B;, mony- | B;, nonyuennoe
BUYHBIH| YeHHE | pamie- |HHEY C | [pa3sm] | meHHOe YEHHOE aHAJIMTUYECKUM
napa- | x; you, | HHC y4eTom 10 BEIpa- | OKCmepu- | croco6oM (MeTo-
MCTp [pa3zm] Ax;, npupa- JKEHHUIO MEHTaJIb- | JIOM)
[pasm] | WICHHA (6.7), HO- mo (¢Gop- | Mo BBI-
Ax;, [pasm] pacuér- MyIie paxe-
[paszm] HBIM CTIO- | (6.2) WM | HUIO
cobom (64 (6.5)

x—R1

Ilpumeuanue. 3anvicey [pa3M]| B Ta0i. 6.1 03HaYaeT pa3MepHOCTH MPUBOIMMOMN BETUUNHBIL.
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