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Jlladoparopsas padora 4.1,
OIPENRAEHME NOTOKA ¥ VHIVKIMM MATHMTHOTO DOJA
Liens padoTH

lexs nadoparoproff padoTH ~ onpeneNeHEE MArHUTHOI'O NOTOKaA, NpO—
HE3HBANMEr'0 NJOWANL KOHTYDPS, BHECEHROTO B BASCD MEXIY NBYMA RATyHK&-
Wi, X NCCHeROBAHUE 38BUCEMOCTE MHAYKRUMM MABTHUTHOTO lOAf, CO3LaBae~
WOT'O KATYWRAME, OT CHIN TOKA, NPOTEKANMEI0 O HMM; DACCTOAHUA MeXny
4UME; 9HC/A BETKOB KATYWER ¥ HAJWYXA CEPNEIHAKOB B KATYWKAX.

TIOETOTOBKA K PAGOTE

llpw nogroromxe x nadopaTopHo? padoTe CReAYET WIYIHTE TEODETUE~
4ecRU} mMaTepuan no CReNYDIUM DABNeNSM: MATHUTHOE NONE TOKOB B BaKRYy-
ve [’% c.150-178; 4, c.114-I125; 5, c.I87-193; 226234 ; snexTpo-
warkgTREA WHIYRIBR |3, c.178-I8I; 4, c. I8I-193; 5, c.249-282] ;
sarnersry |3, c.213-228; 4, ¢,197-198; 5, c.282-305] .

(cofoe BHMMAHWE NpPE NOKTOTOBKE X padoTe OGpAaTHTE HA TO, HTO
IBERYUMecH 3apany (TOKY) ABAALICA BOTOIHEKAME MATHUTHOTO LOJNA, NMe—
omeTo BuXpeBolt xaparTep. CHIOBOf XADAKTEPMCTHKOR MATHETHOIO HONA
1BJAETCA BEKTQp MATHRTHOH UHIYRIMES.

OnpenemuTe REJIWINHY MHLYKIME MATHETHOTO HOJS W ONMHMUM €e M-
sepenpa Tecra (Tm) wHa ocHopawww cwaw Jopewma, T.e. CRAH, C ROTO-

pofk MAaUHETHOE GOJe UelcTByeT Wa 3apaj 9; , IBEEympificd B HeM CO CKO-
pocTen V' :

- - N
F=q[7&] (1)
e
o _ £ = gy&aén/ﬁ,'éj_ (1 )
Brecs B - mumyxms marmmTHOTO nonsn, onpefensemas Kar Qu3E-
qecKad BeJWGRHA, WMCHNEHHO pamvad crne, zeficrpymme® co CTODOHH MAarHE-
THOTO NMOJA Ha eIMEMIHNE nonoxmrenthwl sapan, asmeyuwfics ¢ emmHAuHOR
CKOPOCTBD NEPNEHIRRYJAPHO CHNOBHEM AZHMAM MATHATHOTO IOAA.
B A= 4 (I¢)
g
Se. eEEAVIY M3MEDEHNA WHIYKUMY ¥aTHWTHoro rnons Ta (Tecma), npE-
igge PHAFAXUMA TABROTO MATHATHOI'O IOAX, B KOTOpoM Ha 3apax s I Ki,
usumﬁcx CO OPOCTEI I M/C HepeneHIMKYIADHO CRIOBMM muHEAM, TeficT-
cTpyer cuaa B I H,
EnelmTe CHANADHYD X8DARTEPHCTHRY MATHHTHOTO IOAA — MATHATHMR

IOTOK WM NOTOK BeKTOpa MarmmrTHoR® wmumyroew (puc.l.I)-xax remu-
Y4HY, P&BHYL
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JdpaTETe BHEMAGHEE, YTO B cnyqae onocKo nromarKE (pnc 1.2) mupaxe-

g _ B

‘!‘ R -JB"
l .
Pac.1.1 Prc.I.2
uwe (%) 1A% NOTORA MHNYKIEW TDHHEMAeT npocToRt BRI
P:-B Gcosd:B, S, @)

roe B,sBcosd . Brecs ol - yTON MeXIy HempaBieHEeM HODMATH
K [JomaNKe ¥ HAOPABACHHEM HHIYRIMH B B - IPOERIEA BEKTOpa
Ha HOpMATb A .

Ecmz B (2) 7 (3) BHpazaTh MHIYRIMD MarsuTHoro noid B B
Tn, a S - B M°, To MarHMTHHE noTOX P OKAReTCA BHDAXEHHEM B
Bedepex (Bo). HoToxom marawraoll munyxiwu B 1 P6 Hasupaercd Taxoft
NOTOR, KOTOPWE MPOXCHHT uepe3 InomaNky B I M%, pacnonioXeHHyn nephe-
HIMRYAADHO JMAMAM MATHWTHOW MHIYKORE B MATHETHOM Noje ¢ MHIyRmEed
81 Tn.

EcJM KOHTYD COCTOMT EE€ M3 OIHOTO, a4 M3 # BETROB, TO noiHWA
MATHRTHHE OTOK 4epes TaKOR onTyp (ancno noToro-cuenzennit)

V- Zg"; 4)

TIe é - MOTOK, CHENNeHHH? o omnm Z ~ M BATEOM. B 9acTHOM ciy-
yae, KOrja QI = <b2 = 03 ese =@, T.e, NOTOK MATHUTHOR MHIYRIWH
qepes BCe BATKY OXMHAKOB (Kax aTO mMeeT MeCTO B HacroAmeX padore)

?J_. A/93 . (5)

Vayuure apneHue BJIBKTpOM&I‘HHTHOﬁ AHIYKIWHA, KOTOpPOE 3arinJaerca
B TOM, 4YTO NpH BCAKOM H3MEHeHAW MATHHTHOTO NOTOKA 4Yepe3 IOBEePXHOCTE,
OTPaHNYEHHYD NPOBOIANEM KOHTYDOM, B INOCHEeINHEM BO3HHKAET BJIeKTDONBE-

Xymaa CuJIa MHIYKOAN .
e=-L-ngE ®)

3uax "-" B gopmyne (6) mame'rca ua'reua'rmecmm BHPBXCHHEEM NpaBHJA

3

JeRI®, COrZRCHO KOTODOMY TOK BCETZA HANDABAeH TAK, YTOOH CBOMM Ma-—
THETHHM NOJEM OPOTHBONeRCTBOBATH NpHYMEe, €ro BHSHBADMeS.

METOIVKA BHTOJHEHWA PABOTH

MaruwreHE DOTOR 4Yepes NpOBORAmEMA KOHTYD HAXOIMTCA HS CHAENYNNEX
coo6paxenuft.

BexwqnHa EHAYKIMORHOTO TOXKAR B KOHTYDS MOEET OHTH GupeXeleHa
no samony Oua I -&: /R , tne R - CONDOTEBNEHWe ROHTYDA. JTOT
TOR 8a BpeMa o/  UepeHeceT SapAX

} & oy d¥Y JB
d?‘L'”It‘F"/t“‘,Zf""/z’ :

[porspons BHTEIPHPOBAHRE MOCHEIHETO DABEHCTER, NONYTEM POopMyXy Xid
paciera sapAxa ¢ , KoTopw NpoTeraeT NO KOHTYDY C CONDOTHBIGHEEM
R npE Esmenenmm nponnamaamem ero MATHETHOTO mOTORA of ¥, &0

4 Ja’t;- ’/q’f

9= Y’/eg- A/sbk‘é.--,‘/!-k? . ™

Ecme ? =0 “’I 0), T0 BTOT NOTOK MOZHO EBMEDETH, SHAR HpoO-
rermml sapaxn Q H napaMerpu XOHTYPR N xR:

LA
P- = (8)

B nadoparopHoft ycradoBke, cxema RortopoR npEBesexa Ba pac.l.3
¥ 1.4, MarHuTHHE DOTOR HSMEePRETCA B 3830De MEXLy RATYUKAME KI B K.
BeawuEHA TOKA B KATYWKAX MeHAETCA HCTOUYHMKOM mmraHmA W @ XOHTpPOME-
pyeTCA ammepMeTpoM A

Koaryp P H3TOTOBAEH M3 NNACTMACCH B BAXE DAMRE, H8 ROTODYD

1AMOTAHO 4{, BATKOB OpOROXa. CONDOTHBIEHEE HENE KOHTYDA CRAR-
JHBAETCH M3 CONPOTEBIEHWA TaNbBAHOMETDA ;Q‘ ¥ COUPOTHBNGHEA BHTKOE
pauxn R, = R. + R,\ . Bemweny Kg & k, u3pecTEN (nanu Ha

padouem mecre). Sapan , TepeHeceHH ! MHIYKIMORHHM TOROM B BET-
rax sToft pAMKH, MSMEDAETCH TaibBAHOMETpoM I,

TaxssanoMerp mpescrapader co6oft MBTHATORNEKTPHYECKHR NMpEGOD C
uorsExHof vwactso (pamroRt) ma pacramrax, [puHman nmefcTBRA PRIBBAHO-
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4
0 0 ~ KATYNKA C YHCJOM BATROB
~ KOHTYD
- TAJBHBRHOMETD
K, ‘A - aumepmerp
HCTOYHER IHTAHER
A 3 8 cransHofl cepredHER
e X I - xoopmEHarTHad mmxefira

Q 12000 2400 @ ST YT 4 e, CIO BETROB RATYUKH MeXIy
L " _ KIOMMAME

'——@—‘ A n B - 1200 puTROB
- Prc.1.3 B B - 2400 BaTKOB
MeTpa OCHOBAH E8 B3amMomeficTEHE B BOBIYWHOM 3830D€ MATHHTHOTO IOJA,
COSIABAEMOTO NOCTOAHHEHM MATHHTOM, E TOKA, NDOTERANNETO B OOMOTRE
noxemuoft pamxkw. B pesyanraTe 3TOrO BsauMoNeflCTEAA BO3HEKAET Bpama-~
noEft MOMEHT, OTKJIOHANMME NOZBEXHYD YacTh npudopa.

Yron moBOpOTA DAMEM BaBHCET OT BENWYMHH TOK3, NPOTERARmMEro IO
OOMOTHe paMKM ¥ DpOTEBOXe#CTBYyDMmErO MOMEHTA DACTAREK.

Ilpe NpOXOXXERU TOKA paMKa LOBOPAYMBAETCA HA& yTOMA, ODE KOTODOM
npoterozeficTEyumA MOMEHT CTAHOBHTCA DABHHM BpamanmeMy. B pesyinTa-
Te yroN OTKAOHeHEA MOuBMXHOR 4acTy (ymeT NPONOpIMOHANEeH TOKY, IpO-
TEKANEMY IO OCMOTKE paMki.

YCNOKOeHNe NBEXGHEA TIOABERHOR UACTH OCYMECTBAAETCH TOPMO3HHMY
FOKAMH, BOSHMKADMMME B OGMOTKE IDE €e IepeMemeHENM B MATHUTHOM HoJe
HOCTOAHHOT'O MATHETA,

K pacraxwe, Ha xoropof mopBemeHa paMka, NDEKDENJICHO MANEHbROe
seprano, nammee cpeTOBOR "salvuMR" Ha mKANE NPECOPA.

KpaTrospeMeHHHR EMIYABC TOKA, TpoTeRammmfl Yepes paMKy IailbBaHO-
MeTpa, BHSHBaeT oTdpoc cperopore "salimra"; nponopmEOHANBHHA BeMM-
qERE 9, IIpOTeKmero 3apasa

=
9 = Dp 7 3 (9)
tne B, - GanmicTHYeCRAA NOCTOSHHAHA TaNbBAHOMETDA, THCNEHHO DABHAA
8ajuuy , KOTODHH BHSHBAET OTOPOC CBETOBOTC "safuMKa" HA ONRO NeNeHEe
@RANH; /] - wucno ZeseHER N0 WRaNE TAJBBAHOMETDR, DABHOE NEDBOMY

yrépocy cBerToporc "safumra".
Locne moncrasoske Bupaxenns (9) B (8) nmoayuaem

? 8.7 K (10)
_»_‘_/;-» .
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SHaA BENHYHHY MATHETHOTO HOTORA ¥ IJIOMANh DAMKHE, MOXHO ONDEXeNRTh
BeNRURHY MATHETHOR MHIYRIK

B-= :?— . (I1)

Bermamng S , B, ¥ #,
MOPANOK BHITOJHEHWA PABOTH

PadoTa BHIONHAEYCA B SARECHMOCTE OT BADEAHTA, BAJAHHOTO HpENO~
napaTenes, I'padurn P CTPOATCA HA ONHOM JHCTE MANIUMETDOBEH,

IaHH HA padodeM MecTe.

Homep IyaRTH Jomoms. OneHka NOTPEMHOCTE RIS
BADMAHTA BHIOMHOHEA 3a[aRME ¥SMEDeHER

I 1,2,3,5 1,2,4 I

2 1,2,7,8  2,3,5 2

3 I1,3,4,6 2,3,4 3

I, CoGpats cxemy, NOK83&RHYD HA DEC.1.3, BRINTMB P IeDb TOJBKO
SAXPEIIGHHYD HENONBAXHO RATYWRY KI. IlpE »TOM KCOOALSOBATEH RIEMMH
A B B rarymx A4 = 3600 mETKOB B "+" ‘H "-" ECTOWHWKA muvaums HII.
VsMepETeabHHA KOHTYD DOXKINMAETCA K RIGMMEM TAIBBAHOMETDA, DACHONO-
XeHHHM HA ero samHeR nmameym. )
Bammanwe ! Bes mpoBepRM cXeMH BGOpDAHTOM B CeTh o€ HE BKADYATH!
2, HcoXemoBaTh SRBECEMOCTH NOTORE P X HHIYRIEE f MarHETHO-
ro monA OT ROOpIEHATH X TOYKM HA OCH RaTymex K IpE IOCTOSHHOM TOKe
B Heft, SHAYeHHe CHJN TOKA NAHO Ha padoueM MecTe. Hsmeperna npo-
BECTH JAA RBYX CHy3aeB .
a) (es ZeNeSHOTO CepReYHERAS
G) ¢ XZeXeSHHM CEIIFHHEKROM B KATYUKE.
fna aroro: S
2.1, BuHYTH CODNEYHMEW WS EATYmEK, BHBECTE CTDEJRYy aMIepMeTDa
KODDERTODOM HA HYNEBYD OTMETKY WNKANH. YCTAHOBHTH HEOGXONWMYD BeARYE-
HY TOKA B RATYUKE IpH ITOMONE DEryiaATOpa HA NepefHeft naHeM® HCTOYHHRA
THTAREA, NPEABADATENLHO NOROCpAB Hy=HuEt Mpeflesi HSMEDEHHA aMmepMeTDA.
2.2, lonoGpaTs ¢ HmOMOWEBD NepeRM4ATENT TanbBaHOMETPA HEeOCXONE~
MYD SYBCTENTENBHOCTE ¥ LNOMECTHTH ROHTYD B TOURYy ¢ Koopmamartoff X .
3ameuanme. PeryIATOD YyBCTBETENHHOCTE B HONOREHME NepeRADIATENA
"xI0" m "xI00" yRe/WYHBAeT BeNMIMHH NOCTOSHHHX 1O TORY
2 Hanpaxen®up B I0 z I00 pas, cooTBETCTBERHO.
2.3. BHHYTH ROHTYD W3 MATHUTHOTO HORA X u3MepuTs nepeul oTdpoc
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cpeTeporo "saffemra" /] 1O mRane TaxhbBAHOMeTDA. MSMepeHMA IOBTO-

PET: 5 pas3 ® ONpeNeAETH CDefHEe 3HAYeHHE N . Boe E3MEDEHRS 38HO-

cATcA B radml.

3ameuanwe, Tak xar semmumna JJC MHIYKIH SABHCHT OT CEOPOCTH H3Me-
HeHEA MATHETHOTO MmoToRAa (6), He peKOMeHAyeTCA BRANUATEH
TOK B RATYURE TYMGIepPOM HA NAHENE MCTOYHERA NETAHEAR, OCO-
0eHHO LD Haxeyu# B HeR cepmevRmEa. OOnscHETe, IOYEMY
3TO TaK. .

2.4, TopropuTsr ESMepeHEA B TeX X6 TOYRAX IPH HAANYZE XeNeS8HOTO
CepUEevYHHRA BHYTp® Karymke. JanAue msmepeHmfl saHecTs B Tadn.l.

Tadmm 1
1(,(,,/}3 _ M=3600umn
he ”’!'IO- ny . ,‘Q% :
8| AeM e ) ' B,| . B
(/) M| ®s | 4%, T )| 4B 4B
12(314 |5 by I | 22| B

Fes cepreasrRExa

Wi o W N

C cepneqnnxéu

BapManve! IleperMMIBTS MEANA30H HSMEDOHES TAXBBAHOMETDA HA np:fgn

N o WA

locrports rpafuxs saprcmmocreft ®(X) w-B(X). OneHETH mOTpEmHOCTS INA
omsoro B3 X B 06oExX ciydaax (Ges CeDeNUHEEA W C CEDRGYHEROM) B 3a-
BACEMOCTH OT BADHAHTA,

3, HecmemosaTs 3apucAMOCTD MOTKA @ NHAYKIEE MATHERTHOTO MOJA
B naERofl Touxe oT cmiw Tora J B KaTymwe:

a) 0es XeNeSHOTO CEpHevHEKA:

¢) C ZeNeSHEM CEDHeYHMKOM B KaTymKe Ky (cm., m., 2.1 «2,3),
JanHne mamepeHuft 3aHeCTE B TAGNENY.

VameperEa m.3 B BCE IOCTEAYXmEe DPOBOJETL B COOTBETCTERE C Me-
romerofl, omcanrof B m.2.

HocrporTs rpajmxe sapmcumocre® & () =m B (I ). Onemmrs
OOTPEWHOCTE A ONHOTO M3 TOKOB B OGOEX caydasx (0es cepenevHdKa X
C COpmeTHEKOM) .

4, HocremopaTh SABHCEMOCTS HotoXa ¢ B EHEYRIEE B MarHET-
HOTO IOXA OT WHCAB BETROB A  rarymxz Ky des zenesnoro cepnevsura
€ c copmeuEmxoM mpE JeCons?  ® X=comst

" JannHe msuepenEf 3aHecTE B TACHENY,
Baumanwe! IIpH NepeRANMEHEE BETKOB KATYUKE  BHEMATENHHO CISHETH 38
. THOCTOSHCTROM TOEA, '

Tocrports rpefmxe sesmcmMocre @ (A) & B (A ). Onemmrs
DOTPemHOCTH EAR OfHoro #s X B odomx cayuasx (Ges capnequ ZC
CEDHEYHKMROM) B BABHCEMOCTE OT BADEAHTA.

5. Codpars cxemy pmc,l.4, T.e. BRADYHTH NOCAENOBATEALHO Ka-
Tymxe Ky x K, B8 MaxcEMaNRHOe WNCAO BETKOB — 3600 (xxesssi A ® B ).

K j‘[ (.
A_b6 86 A__6 8

1200 @ 2400
200 @4 2 nfns/rnrsﬂa = ? d d
-1+ VAN
Do T A4

-dsgme s

HecaenmoBars SaEMCEAMOCT: ToTORa ¢ N HHAYKOEM MATHETHOTO HO-
AR B 3a30p€ OT CEJIH TORA I npr Jmrcupobasmo} BemyEHe sasopa X (o,
radmEny Ha padodeM mecTe):

a) 6es xenesHOTo CEDHeYHHEA;

0} ¢ XeACSHHM CepHeYHENOM B KATYNKA&X.

Jaunne msmepennf saxecTH B 2a0IELY.
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TMocrpouts rpajuxm sammcmMoctre® @ ( J ) = -B (] ). Ouemmrs
DOTPEmHOCTS NAA OZHOTO M3 TOKOB B OCOMX CAYSSAX B SARHCHMOCTH OT
BApHEHTA.,

6. CodpaTh cXeMy MR CAyYRR BCTDEYHOT'O BRIDYEHEA KATymeR (puc.
1.,5), Jns sToro MOCTATOYHO MOMEHATH MECTAME TPOBOJIR HA XISMMAX Of-
HoRt ®3 RATymeR.

/ &[
K, K,
A 6 B A . 6‘ [-Y

200 2400
Q100 o240 (]p’ o o
H

+
- A
Prc.I.5

HeenenopaTs SAEMCAMOCTH HOTORA K HHAYKONR MATHETHOTO NOAR B
8830pe OT CHJH TOK& I npR JwxcEpoBadHOR Bexmumne sasopa X max
caydad BCTPEYHOTO BRINYEHHA KATYEEK, JaHHue ESMepeHER SaHECTE B
faémny.

Hocrporrs rpafexs sasucmmocrelt @ (J ) = B (J ). Omemers
NOTPEmHOCTH A OXHOTO K3 TOKOB B OGOHX CIyYAAX B SABMCEMOCTE OT
BapEAHTa,

7. CoCpaTh cXeMy IOCHEIOBATONEHOTO BXANYEHEX HBYX EATYWER
(pnc.I,4). HccaemopaTs 3aBECHMOCTE NOTORA ¥ MEAYKIMHN MATHETHOTO HO-
X% B 3a80pe MeXAy RATYWRAME OT MMDHHN 3880DA IR (EKCEDOBAHHOM SHA-
YeHHE CHNH TOKS B KATYNKAX LNA CAYYaeB C CEDNEUNHRAME H 668 HEX.
llanEne H3MepeHn? saHecTE B TAGAROY.

HocTports Tpafuxa sasEcEMocTef O‘SX) EB ,(X)' OueHuTs MO~
TPemHOCTS A ONHOTO ¥R X B néomy cnyusey p sesmwemsncew o parzaczts

—'-'l-.

8. ColpaTs CxeMy LA CIyIaf BCTDEUHOTO ERINYGHES xarymex (pmc.
I1.5) = mcczenoBaTh SaBECEMOCTDH NOTOKA B EBAYKIOKE MATHETHOT'O nons B
3a30pe MOXLY RATYWRAME OT WEPEEH S430pa IDE QEKCEDOBANHOM SHAYEHHE
CHNH TOKA B KATYWFAX JULI CIyYAeB C CODAOUHERAME X 663 HEX. Jlaunue
EBMepeRw#t nnuecrm B redmrT,

At

9

locrporTs rpajwrs sapacEmocreft & (X) x B(X). OnmemaTs morpem—
HOCTH IR OXHOTO 8 X B OCOMX CIyIanX B SABACHMOCTE OT BADHEAHTA.

JONOJHUTRIBHOE SAJUAHHE
(no BapEAHTY, YK&3QHHOMY NpemoZABaTeNeM)

YrasaAwe, VHIYRTHBHOCTE KATYMOK DACCUETATH IO dopmyxe nna
ZIHHHOTO COJNEGHOHMNA. Bce HeoGxonumue nna pacderTa NAHHHE B3ATH H3
nadopaTropHo padoTH. )

I, BupecTE SAROH W3MEHEHA{ BO BDEMEHE TOKA B KATYUKE Ky npe
BEIUICHEE Oemk. Onpeme/HTsH CHAY TOKA B LGN B MOMEHT BpemeHm O,Ic
IoCHe BRIDUEHES ¥ DACOTY HCTOUHEKA 38 8TO BpeMd.

2. BuumcnHTH sapax, XoTopuft mpomex OH mo paMxe, eci® ee nepe-
MeCTHT: M3 TOYKH, Nexamell HR OCH RATYNKH Ha DACCTOSHWE 3 cM OT ee
Kpad, HAa GeCKOHEYHOCTH NpE TOKe B KaTymke O,3A.

3. BuuEcmuTs DAGOTY IO IepeMemeHuN BAOND OCH KATYWNKA H3
TOJOXEHER ¢4 =3 CM OT ee Kpas B HONOEEHEE ¢ =5 cM, moyaras Tok
B pamre pasAum O0,0IA, Tor » marymwe O,5A.

4. DipeznoxaTe MEeTOX NPOPEDKE NPHHIEINA cynmepmosunge noneft ¢ mo-
vOmER IPECODOB NAREOR YCTAHOBKY M BKCIEDEMEHTANBHO 1poPepeTe ero,

‘7/» 5, BUYMCIETH MRIYEOMD MATHHTHOTO NONS B OEHTDPE DAMKH IODHE CHIe
Toxa B Hef O,IA.

KoHTpPOIAXRHHE BONpPpOCH

I. 9r0 Taxce MaTrHETHaR HHXYRIMA? B XARAX emmHEDAX OHA nsMepA-
eTcA?

. 9Yr0 TAROe MAEETHHE MOTOR? B KAKEX €EHEORX OH HM3MepAEeTCAT
. SuswecKER CMHCI MATHRTHOTO mOTORA,

- B 9em saxmouaeTcs sBIGHHEe 3NEKTDOMATHETHON MHAYKIMA?

+ CPopmymapyfire samon ®apames. Ipasuno Jexna,

6. B ueM 3armMA8eTCA METOX H3MEPeHUs MATHUTHOTO MOTORA M MAT-
HETHOR MANYRIEHA?

7. KaxuME cHOCOGAME MOXHO MSMEHHTL MATHRTHER TNOTOK , IPOHH SHBAD-
au? pamky?

8. ByayT 5m omMHAROBHME OTOPOCH TanbBRHOMETDA B CIenynmx ciay-
qanax:

a) paMrRa BHHEMETCA H9 3a30pa MATHETONDPOBOJXE ;
6) BHREXNAETCH TOR B OOMOTHe 9JIERTPOMETHHTA .

9. KaxoBH OTIMUNTOABHHE OCOGEHHOCTH npréopos MATHETO®JIeRT pHIEC—
ol ¥ BIEKTPOMATHETHOR CHCTeMH?

10. 970 Taxoe GammcrEueckam NOCTOAHHAA TafbBAHOMETpa?

[S1 0 S AR ]
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JIadoparopEas padora 4,2
ONPEIETERNE BRAVMHOR FHIYRTUBHOCTH JEYX KOHYYPOB 1)

Oems pedorTH

Uenso padors ssxserca ompemenenEe xosffmmmenta psamMEOR RHIYR-
ONH OBYX XOHTYpoB (RATYymEX) B SQEHCEMOCTH OT DACCTOSHER MEXIy
M,

HoxroToska X padore

[Ipr moxroToEre K nadoparopHof padoTe clefyeT ESYINTH TEODETH-
uecku? marerman no [3,c.I78-199; 4, c.I81-199; 5, c,249-282] .

HsBeoTHO, YTO CYmMECTEYDT NB& YACTHHX CAydYat sjexTjoMarmmrHOR
EHIYKIME: ABXEHHE CAMOMHIYRIME ¥ SiBleHEe BsamwioR MHIyRmEE.

JurHTe, 9UTO ABNEHHO BACKTDOMATHRTHOR NHIYRIME HAGINIRETCA BO
BCEX . CIYYGAX, KOTNA ESMeHAOTCA MATHETHHR MOTOR, NpOHESHBAKGEE KOH-
Typ. Tax xax sxexvpmuecxuk rox J , Texymrk B MDGOM RORTYDe, COSmA-
T NpOHESHBAXMME XOHTYD MATHETHHE IIOTOK, “T0 IpH ESMeHeHNH ] H3MEHNA-
eTCA TaKEe ¥ NOTOROONENJAeHMe Y , BCEERCTEEE Uero B KOHTYpe MHIY-
mEpyerca JJiC, 9o smieHEe RasuBaeTCS cAMOZXHIYXKOEe fl , a
JONOJHRTSNbHHE NOTOKK, BHSHBaeMmHe IIC caMOMHIYXRIEE é',, = BXCTDATORS-
ux camommpyxmx [ :

OdpaTETe BHEMAHEe, ITO B COOTBETCTREM C 3aXoHOM BEo-Camapa-la-
IIACA MATHETHAA REIYRIES DPONOPNEOHANERE CHXe ToXa ] , BHS-
Bapmero moxe. Orcoma BuTexaeT, ¥To ok [ B KOHType E cosgapaewf
uM nonHuR MaTHETHER mOoTOX Y Uepes XOHTYD MPONODIMORANBHH XDYT

opyry:
V=4 1
Kosffmmeenr nponcpmeonamssocrs /, HaspasTof HE Iy K TE B -
+20CT5HD KOHTYPR. HHAYETEBHOCTS ROHTYDA YHCNGHHO DABHA MATHET-
HOMy HOTORY Uepes 3TOT ROHTYD HpE CEie TORS B KOHType, pamHoR emp-
HEne (CcTaTHYecKoe ONpORENSHES EHAYKTHBHOCTE EOHTypa). MANyRTEBHOCTH
EsMepaercA B I'enpu (TH). 3a eMEHEIY HEIYKTEEHOCTE NPRHEMADT MRy K-~
Y Sneck mOX CIOBOM "xonry_p" CAeXyOT NOHEMATD SAMNHYTRE IDOBOZHEK
nporspoxbHOR fopuu, orpammamsarmed wacTs mpocrpemcrea. He cleny-
€T OyTaTh NOHATHE "KOHTYD" C RONESATENHHHM KOHTYDOM — OCHOBHEM
DAIFEOTEXHE™9CKEM YSHOM, CONGDNANEM KATYWKY RHAYRTHBHOCTE ( ,
KOHTEHCATOD C ¥ comporEprerre R , B KOTODOM MOTYT BO3CYXIA-
THCA SNEGKTPEYECKEE ROJeCaHRA,
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TUBHOCTH TAROT'O KOHTYDA, B KOTODOM IpE CHZe TOKa IA ROSHERAET Mar-
Heread gorox I BJ
15 155
' - —— .
1A

[ipEMeHNB X ABNGHED CAMORHAYKIME OCHOBHOR 3AKOH 3ieKTDOMATHNT-
Roft mnyrmE &2 ¢/¥/gff . MOXHO LOXYIETS ClenyvmSe BHpaxeHEe

g JIC caMOEHAyRIWE :
be==4 3:—{ ) (2

I'xe [, ~ EHJIYRTEBHOCTH KOHTYDA, f;//,é‘— CRODOCTS H3MEHEHEA TOKA B
ROHTYDE. .

Ha ocnopammu Popuyxu (2) nafire xpyroe (nmEaMEueckoe) oupemete-
HEe BHIYRTEBHOCTE: EHIYKTEBHOCTL YECNEHHO DABHA JJC CAMOEHAYKIME,
BosHERaxme® B ROHType, IPH CKODOCTN ESMEHEHMA TOKA B HTOM KOHTYDS,
papHol enmHRDe.,

Samerste, urTo Jopuyna (2) BepHA TOXBKO LpDE OTCYTCTBEE (eppomst-
THOTEKOB (epDOMATHOTERE -~ BEmMECTBA, CNOCOCHNS OGABNATL HAMATHEYEH-
HOCTHD B OTCYTCTBY® BHOMHEIO MATRHTHOIC NOjA, Boaee mogpodHo of
sToM cM.: Capeases H.B. Kypc oomeR gmemxu.-M.:Hayxa,I982:F,2:859,

B npoTEBROM ciyZae

b 4
é’—é’z”'— -4-/—1—/‘]"-/[ Jj +]!-4-/.
STTgET T T N T
locnenseR 4nAeH B HAUECAHHOM DABEHCTBE YUNTHBAOT HSMEHOREO HHIYKTH-
BHOCTH Ip¥ WSMEHOHEE CHXH TOKS,
OdpaTeTe BREMAHEE, YTO MATHETHHE NOTOX uspes XOHTYD MOEET OHTE

COSWAH TOROM, TEKYWEM B IPYTOM EOHTYype. Jid 3TOTO DACCMOTDETE XBA
xoHTypa I ® 2, pacmoxomemHsX dXESKO XpyT K Apyry (pmc.2.1).

E = Bom B momrype I Tewer Tom LYY

~ @™ ¢ _[ , 70 nomuf marmETHuR ToTOX

) _ — - ¥ depes XOHYYD 2, cosnapaewyh
- —" worom J, , OyReT TpONOPLMOHANEH

r:\__. = ..: I S S

e . WM. L. @
Sy — Lone, cospamnape “sTOT mOTOX, EBO-

“7 —~ dpereno He pEc.2.] crrommuMN XR-
L4 S /; HEsME. Ecam jeppomareTMRN BOIRSE
Prc.2.1 KCGHTYPOB OTCYTCTBYDT, TO LDH HS~

MOHGHEN TOXA L B KOHType 2 ER-



12

; dl , W
éle Mualz

ARANIOTHYHO, TPE NPOTEKAHER B KOHTYpe 2 TORS CHIH I, BO3HERA~
3T cUeIVIeEHE® ¢ KOHTypoM I moror

H =Mal;
{none, cospapmee B8TOT MOTOK, HSOODAXEHO NYHKTADHHME JMHAAME),
lipr w3MeHeH¥H TORA I f) B xomype I munymepyeTes JIC

(6)
écr /17/2 *

Konrypu I ¥ 2 Hasupawres cnnsaaﬂm, & fBJeHEe BOSHERHOBEHMA
3IC B OmHMOM W3 ROHTYDPOB MDY MSMEHEHEM CHJH TOR& B JDYTOM HA3HBAETCH
p3gumMHOoR mHIEIYRIDEe ¥ . Kosdimmmenary mponopusoHanbHO~
CT’”MR“MZI Ha3HBANTCA P3 ARMHOR FHIRIYRTHBHOC-
T b D KOHTYDOB.

PaccmoTpuTe pAacdoTy NepeMemeHEA KAENOTO M3 KOHTYDOB Ha GeCKOHe-
YHOCTHL B NOJe, CO3NAHHHM TOKOM XDYTOTO KOHTYDA,HM NORAXATE, HTO B
orcyrcTeRE QeppoMarneTBroB Moy = Mpp = M, Tme M - rosdfmmment Bsau-
MHOH MHAYRIGA ‘ABYX_ KOHTYDOB (B88EMHAR HHIYRTEBHOCTH) (cw.  Hanpuvep

P ,,1
13 , ¢ .281-

SemeTsTE, qrovnemrma M 3apMCcHT OT QOpMH, DASMEDOB H B3QHUMHO—
TO PBCHONOXGHRA KOHTYPOB. OmHAKO ecn# cpelia QeppoMardmTHA, TO Kpo-
Me HaspaHHHX (AaRTOpOB B3AEMHAA MHIYKTHBHOCTD KOHTYPOB SABHCHT eme
0T BEIWYUHH TOKOB B HFi,

Bperure xosbfmment cmAsy K ,xaparTepmsynemit marswriyo
CRASH MEXNY ROHTYDaMm: :

M
S e 7
. VZ, 4,
i Z,, T b‘, - MHXYRTA3HOCT: IEPBOTO ¥ BTOPOTO KOHTYPOB, COOT—
BETCTBOHHO,

IyuapyeTca 950

(5)

lieroxixa BHIONAEHUA DACOTH

Unna aTyma L, (yCcnOBHO Hasupaemas nepsofi) momumvaeTCA K
ranspasomerpy (puc.%.2), & uepes BTOPYD L HTeT TOK OT NCTOUHERA
M,

Ecist tymGnepos T - BHRANMETH TOR, HAYUEE Yepes KaTymKy L +TO
KOHeUHOe UWCNO NOTOKOCHenXexEft B xarymxe /[, / 9’) CTaHeT paaﬂuu
HyZ0, B 8TOM cayuae WSMEHeHEe YWCAa noronocnennexmﬁ ¢ IePBHM KOHTY-
DOM PABHO Oynet

- X
' 4'1/" Y .
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KoxmuecTso aneKTpHuECTB2, HABENGHROE B KO-
HTYype L, C COIPOTHBIEHEOM R OpK
-|{ € m3MeHeHHW B HeM MATHMETHOIC LOTOXR, DABHO

¢t 4,2'521_-_4}, tne ¥ = ¥ - coormerer-
BEHHO HavualBOe B KOHEUHO® 3HAYEHHA WHCIA
noToxocuennexel, B Hamem cAydae }; =0

9 "'g&" %{L ' (8)

TaxspaHOMeTp HDENCTABAAST COGO# MATHATOSNEKTpEYeCKER MpHOOD C
nonprxzoft uacte (pamxol) Ha pacraxxax, lpwrRmun peffcrE¥s rambpaHo-
MeTpa NoxpoCHO OIECaH B padore 4.1,

Kpa'rxonpeueﬁﬂuﬁ EMIYIBC TOKA, IPOTERADGER uepes DAMKY raibpa-
HOMETpa, BHSHBAET OTOpoC cBeTOBOro "safiluEka", NpONOpPIHOHANBHER Be-
THYRHE ?, IpOTEKIEro Sapana

B, N,
rhe B ~ GBIIECTAYECKAS n?c-roxxm TANBBAHOMETPA, YMCHAEHHO DABHAA
3apany, xoTopull BHSHBAET OTGPOC CBeTOBOTO "saffTEKA" HE OIHO IeNSNEe
DRAJH; /] - $MCNO HeleHER MO mKajde TANTbBREOMETDA, DARHOE HEDBOMY
ordpocy ceeToBoTo 3altumka”.

Hocne momcraxopx: supaxerma (9) B (8) momyuaem

M= __.é_” (10)

ConpoTEBIeHNe Lems KORTYDA- R% CKNSNNBAETCA H3 CONPOTHBAGHEA TANb~
sanomerpa Ry ¥ compormsremms surros matymen L, : R = Rg+A,.
BemEumEE ﬂ B R, 1namy Ha pacoueM MecTe. L ~ cama 'roxa B0
sTopof Rarymxe. '

(9

HOPATIOK BHIIOJHEAMA PABOTH-

Tleprass ® BTOpAA YACTE DAGOTH BHNONHANTCA B SABECEMOCTE OT B&-
PEARTA, 3aaRHOTO NpenosapareneM, TpeTsa wacts (rada.l) BemOMHAeTCA
II? BCeX BAQHAHTOR,

I, Codpars cxemy pmc.2.2, IIp; sToM B RAvecTBe KATYIRE L
clegyeT HCIONBSOBATH KATYNKY C XBYM] BHBOZGME, KOTODAR MOEET cnooo-
THO IepeMemaThCA NO HampABAANIEM NOXOSHAM, B RavecTpe L, ECIO/B3Yye-
TCA JaCTh OOMOTRH XeCTKO (MKCHpoBarHOR kKaTywr: ¢ Eumozamu A,B,B. Um-

CNO BHTKOB (14 ) RaTymr 6, » ROTOpOe HEOOXOIJIMO HCIOAB3OBATE, .Ble
JHpAETCA B COOTBETCTEEE C BADHAHTOM SAUAHEA.
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CHMOCTHE OT KONNUOCTEA BATKOB B Ieppol rarymke, JarAue mamepenmk 3a-

b Padx. I, Padn.ll., - Tadm.lQ, Jonoa-

. Yuca0 BETKOP HecTH B Tadxy.ll Ti
BapH- T x so BT0~ PACCTORHE HETEN. o Tag |
aiinop Uepeof matymex 2O 12 zﬂ- s::n X 3aJaH, e 1

xe .
2 (1) v | Y= 7=
I 1200 (A-B) 0,006 0 ' f.o L2 »nin-10% A M \M 47,»1 Ay oK
2 2400 (B-B) 0,005 1 2,3 4 ' ‘ nr A a1 K
3 3600 (A-B) 0,004 2 150,005 51 ualk 215 (4|5 |5 |57 %

2. Hpg HeOOXOTMMOCTH RODPEKTODOM BHBECTH CTPEJIKY MELIEAMIED- 1 2N

M6TDA HA HYJIEBYD OTMETKY NRAIH. § g% : -

3. DlpopepHT: CXeMy ¥ NeXYDHOTO XadOpaHTa, & 3aTeM BRINWETS HC-

TOTHEK IHTAHNA H rafbBaHOMeTD. Paccumrars M & K X DOTpemBOCTE EX ompefieNeHEA. PesyisTaTH sa-

.4' JoranoBdTh CHAY TOXA BO BTOpOR KATYNRE DO MELIMAMIEDMETDY Hect® B radrll,  llocrpoars rpademxm sammchmocteft M( 44 YyrK( 44).
HOYSHINCMOTION EA NGRONRNRS INTARRR CORXAGKO MADEEETY: It BoeX DACIETOB BOTHUHHH 4, X R B SABECH.OCTE OT KoNEYeCTSA
5. Bmwars 7ok [, , pasouays Tegp propof xaTyuRE TyMOEepOM BITXOB FATYNKE, & TaKRe &,  JEHH Ha Dadoten mecte.
T, ¥ sameTETH OoTOpoC "BafvUEEA" TIaMBBAHOMSTDA. Jom OF

6, llpoEsBecTH ESMEDEHES IO NATH A8 NpE WECTH DACCTORHEAX X

Mexny KaTyuxasn. Jemnwe mswepemmf samects p Tedr,I,  Hadrm cpen- Yxasanwe, VHAYRTEBHOCTH KATYHER DACCURTATE: N0 $opMmyne AAA MMH-
Hult ordpoc "safiuRka” raxpeamoMerpas Paccuurats M » K. Paccusrars HOTO cOReHOMNA, Bce HeoOXomumue KA pacierTa NAHHHS BSATh H$ jadopa-
morpemsocTs onpexenerkd M # K gax I-ro wamepemms, Pesymrata sa- roprof padorH.
gect® B Tadn.I, - IDocTporrs rpajuxm sapucumocTel M(X) = X(X). I. BaMHO/NTE BSAEMHYD BHeDTEN XEYX KOHTYpoB, moxaras ], =0,0054.
7. lIpu 3a7aRHOM B 3ABACEMOCTH OT BADEAHTA DACCTOAHME MEXLy Ka- L =0,004A. Paccrommre uexny ratymxamx I = 0.
TYUXAME HSMODATH OTGDOC "safiNERA" rANBEHOMETDA B 3ABECEMOCTR OT 2, Cumras MHEYKTEBHOCTE JBYX OOMOTOK KATYWKE Ky COOTBETCTBEHHO
cam Tora [, . Habrw cpemsee SHAYeRNy /) . JlaHHHe 3aHECTH B passae 4, =0,05 T x J, =0,07 I, ompenemEre BSAUMEYD HHAYKTHEHO-
Tadn.ll, cTh. PaccesHNd MATHETHOIO LOXR HeT, , / 12
Tadm_l.ﬂ 3, Ha pmannnit namEID MaMOTARH ( Tl { : { 'D
L://”/ 2 J BONIOTHYD XBe oomoTIn I -1 m2 - 2 bt |,
y TgX, XAX NOXASAHO Ha pEC.2.3, Mmmyx- p 12'
p 1 ” (M/ i N, ‘,z %{ x| 9,25 ;mocrs xaxzoft ofmoTXE paEHa 0,251‘11.# .
* M 15 eMy OyzeT papHa HHIYRTEBHOCT Beef
a4 ’ 2135 |4 |5 /I"/; [ % % mernH, ecmx: I) xonmi I ® 2 coemENETH, & B LeNb BRANYETH XOHON I

I B 2; 2) xomm I ¥ 2 coemmuTE, & B Nems BRNUETH RoHIH I i 2; 3)
RoEmu I ¥ 2 ® I B 2 coemMHETH B 0Ce IADH KOHIOB EXKJNMETH B Hems?

KoR?pOXIbLHEHHE BONPOCH
I. B den saxmmaercd ABNEHHS CAMORHAyRIZ?

Paccwurats M & K, Paccuwrats norpemnocts onpexenemna M ¥ K

1A 6-ro WsMepemud. Pesymbraru samecTs B Tadu.ll.  [ocTpoETs rpa-
- HBHOCTH.,
fuxw sammcmmocTel M ( f ) ® R( ] Yo 2. Jaftre craTEyecxos H IMHAMNTECKOS ONDSMGLEHES EHIYRTHBHOCT!

3o oHH® BSAmMAOR Yeuy paBaa IC
8. llpr sazarHOM pacc'romn Mex1y EaTymkemE X = 0 cM K CHie To- 3“3 YeM saRMNASTCA ABX EHXYRIER?
Ra 20 propok marymre [, = 0,0054 mamepmrs ordpoc "saftmma” » sasm- ssamsiof mEAYRINK? \
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4, Jlafre craTHuecKoe H IMHAMIYECKOE ONpemeseHHe BaaumHOR HHIy-
Ky,

5. B raxux eIMHEIAX MSMEPAETCA HENYKTHBHOCTH I B3RAMAAS HHIYK-
trBHOCTS? JlafiTe onpexneNeHme 9THX EIUHHIl HSMEDEHHEHA.

6. B raxoM caydae BsaEMiad NHIYKTEBHOCTH sanncn'r OT TOK&, Npo~
TeKapmero nO KORTYpam?

7. Momer mx M Outs Gomsme L ? llogemy?

8. KaxoBo MaXcEMAIbHOS 3HAUYENHe KOSGIUIMCHTA CRABHT

9. Halymre BSQEMHYD HHIYKTEBHOCTH NBYX KATYUEE, HAMOTANHHX ON~
je moBepx JApyrolH.

Jladoparopuas padora 4.3
MCCIRIOBAHVE MATHWTHOIO TIONT COXRHOMIA

llems padoTn

lers madopaTopHOR padoTH COCTORT B BRCIEDEMEETAJHHOM ONpDeHene-
HEM CPeNHero IO CeYeHMmD COJHOHMHEA SHAYEHEA MATRNTHOTO HONS X CpaB-
HOHHY NORYYSHHHX DeSYALTATOB C TEODeTHIECKUMI.

Hogroropra x padore

Iipg mogzroTomxe k iadoparopHof padoTe CIELyeT B3YUHTh TEODETH-:
aeckuf marepwar no [3,ra, I-IX; 4,rxYI-YI; 5,rn.¥0,IX].

DpapejuTe ®KCISPEMEHTANBHHE (AKTH, HOLTBEpEIANIEE BO3HERHOBEHEE
CHAOBOT'O MATHRTHOTO IO/ B IPOCTDalCTBe, Ile EMEOTCA NBARYMEECA 3ae-
grpudeckre sapamy (snexrpmieckuf Tox),06paTHTe BHEMRHEE, YTO OCHOB-
goe cpoficTBO 9TOT0O NOAA BAKJNYAETCA B TOM, UTO HE IPOBOJHEKE C TOKOM,
gaxonAm@ecs B HeM, JeRcTBynT cHiH. CHOCOGHOCTDH MATHATHOI'C HOAA BHSH-
BaTH HOABNGEME MeXaHEYeCKod cmiu, He#cT et Ha RaROR-MECO SJEGMEHT
coxa Joff , tne J - cmra rora, a O/¢ - Bexrop, EMemmmE muEHY

oTpesxa d'l ¥ HAUPABAC WML RG0M5 TOKA, MOXHO KOJEYECTREHHO OMMCATEH,33~

fasad B Eaxpolf TOuge TOAR Fexo'ropu* BEXTOD . Ipz srom cmma,rmeffcr-
BYLUAA HA BJGMeHT Toka J A&, pasha

d’F:[[/Z 1. (63}

Bomruiia Z HASHBETCA BEKTODOM MATHRTHOR MHIYRDME M fABIAETCA 0C-
aowof« BeKTODHOS XapaRTEPECTHKCH MATHETHOTO noaf, HanpaBneHue BeRTO-
pa B CORIALAET ¢ HalpaBIEHAEM, YKA3HBAGML. CEBeDHHM KOHIOM MATHE-
THOR cTpeaxw, noMemeHROR B JAHHYD TOYRY NONA.

3ameTTe, UTO TOMHYD CHAY, HeficTayomyn H& NPOBOXHEK KOHOWHEX
pasMepoB, MOXHO HafiTH, CYMMEDYA CAJL. Ha OTHEABHHX €ro 3XeMedTax. Ec-

I7

IE EMeeTcA npimommEefMuR OTDPESOX HPOBONA ¥ MATHETHAS RHNYRIEA BO
BCEX ero TOYNAX NOCTOAHHA, TO 6CTh MOXS OXHODONHO, TO -ES JODMyAN

(I) maeen -> - -
Fe I[( BJ (2)
F=]/8 .s/'n//:'Bj . (2 a)

.
8mecs B - WmIyXmES' MAPEETHOTO mOXR, onpenexsenas xax (EsEuecxas
BOIEYEHS, YECASHNO DABMas cuie, ReficTryxme® cO CTODOHH OAHOPONHOTO
DONA HA GNENNIY IAREH NOPUSHIERYAADHOTO X BEKTODY npasommEel-
HOTO IDOBOZHEXS, MO KOTOPOMY TOYeT TOX eMHNYHOR CHIH,

Benommute, 910 B cHCTeme CH 38 e[MHEIy MBMepeHEA HEAYRIME MATHH~
rHOro moxa Tecan (Ta) mpmmare mupyxmea raroro ORHOPOXHOI'0 MATHETHO-
TO Noxd, ‘B KOTOPOM HA I M JNMEN MeDNeHIMKYAMDHOTO K BERTODY MATHET-
Mol WHIVKIEM NDAMOTO NMPOBOAHERA C TOKOM IA zecreyer cmaa I H,

CopuyxEpyfre NPENINN CYNePNOSHIEN MATHETNOTO MORE B CReyXHEIeM
BEEe: SCAN NNEDTCA HCKOALXO KONTYPOB C TOKOM, RAXTHE HB ROTODHX
cosgzaeT Imoxe ¢ MarsrTHoR MENYRIEeR cooTBeTCTEENHO ¢r 5, B 1.0,
TO MATHETHNAA NHAYKINA DeSYARTEDYNMErC NONA DABNE BEXTODEOR cyMMe
NRIYKIEE OTHOXBNEY ROHTYDOB:

B’ré’»é’wu -'25' (3

-
Beepmxre pexrop HAODARSHHOCTE MEIHETHOTO moxs A4 , caasamEuk ¢ Bex-
TopoM COOTHOMONHEM 3’

F ﬂ ﬂ. .
Sgecs N, = 47.10° Ik/u ~ MATHETEAH NOCTOSHHAS, M - warmmmag
DPONHIREMOCTS .CDOMH, (MSHYECRAR BOANUMHE, NOXASHBADGAA, BO CKOAEKO
pas ENRYRIMA MATHETHOTO NOAX B BSMECTES OTNIAeTCA OT WEXYKIVH Ma-~
THETHOTO NOXS B BAKYYMS.
lloxaxure, wTo mMpXRyAAA BOKTODE HANDAXOHHOCTE MATHETHOTO NOXA
IO BAMXEYTOMY EONTYDY paEna axredpaxvecxof cymse TOXOB, OXBa~

THBAOMHX XOHTYPOM ’¢#’st£] . ()

3necs h; ~ mpoexma K ma naupapxemur szementa KOHTYDE HRTOTDR-
poranns of , N - wmeno NPOBOIMEKOB C TOXOM J; , OXBATHBASMHX
XOETYDOM,

h &1

(4)
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lompsyacs Teopemoll 0 MEDRYAAIH g’anpnenoclfk MATHETHOLO TMONR
(5) # CBASLD MEXIY BERTODAME 8 u K (4), noxaxave, uTo EEEyX-
RS MATHETHOTO HOAR H& OCH G6CKONEUHO IJEHHOTO COAGHOENR DABHA

- Beppal, | 10)

TH® M, - WECAO BETXOB, UDMXOAAWEXCA HA 1 M JINIHH COXENOENA
(n, =% ); &/ - dECIO BETEOD Xa NuEHe Z .,a J - cum To-
X8, MPOTSKANNEro N0 BATEAM COXGHORNA.

Ocodoe BMEMaHMe ofpaTETe HA TO, YT0 HHIYKIEA MATHETHOTO noas
coleHOWna xomewmoR JANHH HE eI0 OCH ompeiendercs mo fopmyre

B@'@‘;—"—'—l [cosd, - cosie)s )

TIe o/, ) .4 a(,, - yr.m.v o0pasopanEHe DATEYCAMN-BEXTODAMA, NPOBEZeHHH-
ME X KONEBM CONGHONAH, C TOXORNTGNBHEM HANDABACHEOM OCK (pmc.3.I)

4 £ ®
0-50( s- . ' C0S A 2
cos«, Gt » T
I'te 88 NOMOXHTeABHO® HANDABAGHES 0CE npnmmae'mu HanpaBACHES BEKTO-
pa BHAYXIOEH I_&I'F!ITHOI‘O BOJ_ﬂ ? » KOTODO® MOZeT OHTDH onpexeneno no

npasmay Sypasdmxa,

N/ A'—

1000 0

" 2 Z—
Pnc.3f1 Puc.3.2

Ecne ToYra Ha OCH HAXONETCA BHE COXEHOMjA Clesa, TO 00a yraa
Oyzyr ocrpmmm cos!,>casel, (pmc.3.2).

Ecim xe TOUXA Ha OCE HAXONHTCA CIPABA OT CONEHOENA,TO, EAK
NeTRO yOemaThcH, Cos#, B COSA, OYAyT OTPHIATONBHMME, & 10 aico-
JOTHOMY SHAYEHED |cosS,|>[coSel, | . TaxEu odpasom, Bo BCeX ToURax
OFR EHIYKIES MATHATHOTO IOXA HME6T ONHQ X TO Xe HanpaBieHXe.

Ipr ypeswdeHER AMHHH coxenom;a (£5> Z ) mma ero cpemsell wacrm
dopuyaa (7) mepexomsr B (6), Tak xax yrmu &, ® of, mpm »TOM
crpemares x I180° =z 0° coormercrmeHo, ‘

BameTsTe, UTO MATHETHHE NONA, Tk %€ KAK ¥ 3AGKTPNGECKEE, MOX-

HO E300PA3NTH IPaf¥YecKR IR MOMOUM IEHER EHAYRIMH, TARMX JHHHZ,

XacaTeXbHAS X KOTODHM B RAXOf TOYXKe COBIANAET ¢ HANPABIGHHGM BEK-
TOpa EHIYKOME MAUHETHOTO HoAZ B Tof xe Touxe. Ecim peiwumHa ¥ Ha-
OpABNeHEE BOKTOPA MATHETHOR HHIYKIEE He MOHANTCA OT TOUKHE R TOUKe
(noze omHOpOZHO), TO NEHWE WHAYKIME XOAXEH HXTE H2 DABHOM DECCTOA-
HEN NAPANNEeNEHO ADYT APYTY. JENNE MHAYKIEM MATHETHOTO IOAA OpOYeD-
YEBANT ¢ Taxoft ryoigo;-ol, grodu gwcno JeNER, IepecexaNmiX eIMHELY
TOBSPXHOCTH, NODHeHAERYAApHOR X HEM, GHACO paBRO (WM mpoHOpIMOHAE-
THHO) BENHYEHe MHAYKIME MATHETHOTO IOXS B JIAHHOM MecTe,
METOR PSMEPEHVMR ¥ OIMCAHME JABOPATOPHOR YCTAHOBU

Cpengee mO CEYGHEN CONEHOENA SHAYOHHS NHIYKIME MATHETHOTO IO-
ng ¢ pocraTouRo} XAA NPAKTHXE TOWHOCTRD MOXeT CHTS onpexeleHHe,ec-
J¥ E3BECTHA BENHYEHA MATHRTHOTO HOTOXA » MATHETHEM DOTOXOM
EMH DOTOEKOM BEKTODA MATHETHOR NHXYXIMN HASHBADT BOARMHHY, DABHYD

P= (8,45, (9)
3

rhe 5,,=Bmal . Sgecs & - yTOX MeXNy HANDABXEHNOM HODMATE X
IIOmANKe ¥ BANDABXCHNOM NHIYRIE , 8, - npoexmEa BeXTO-
pe A HOpMaxs 7 . Yax xax A, - crazrp, pasuh wwcay mmmdd
MATEETHOR NHAVKINE, DOXOLANEX Y6pes OMERELY. HOBEPXHOCTH DACCMA—
TpEpaeMofl MXOMANE, TO MATHNTHER MOTOX €CTH CEABXNDHAR BeIEUEHE, ON-
DPeeXANEAR NONHOE YKCAO NEHER MARTHERTHOR EHIYRIMN, IPOHESHBANEHX
JAHHYD DEOWANK .

OueBEMHO, UTO O6CAE NOBEPXHOCTS S MAOCKAR N NEpHEHINKYAADHA

JEHEAM RHIYKIEH, ' TO :
$:85 . o

Ecax » (9) x (I0) supazars B » Tx ) 8 .5’ —Bllz, TO MATHET-
Euft DoTOR oxaxerTcd PHpexeHEEM B pedepax (Bd). Taxum oSpasom,mis co-
xeHounp ®8 (I0)

Bl-g; ) : (II)
Txe ,S' - NJOMAXS CEUGHMS COXGHORNA, BMDREGHHAS B W,

Ecxe KOHTYp COCTORT He N3 ONHOTO, & N3 BETKOB, TO HoaHE®
MATHRTHNR TOR Jepes Taxoft KOHTYP (WMCRO mOTORO-CHOMIeHER),

A : (12)
5":;_: < ,

e f - IIOTOR, CHPIAeHEHE C OXHEM BUTKEOM,
B uacrHOM cxyuae, xomaik 8 = 83~...= 8, T.e. I IOTOK
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MATHETHOR MHIYRINE depes BCe BETKH ONIEHAXOB,

§.,,/§, (12)

[pR ESMeREHEE IOTORA MBIHETHOR NHAYKUER 96PoS NOBEDPXHOCTS,
OTDAREYGHHYD NPOBORAIEM XOHTYPOM, B LOC/GIHOM BOSHEEAET ®XEKTDOXB-
ayman cuma waayxmE €, . Ecam xe mpobonmmit RomTyD samuEyTMR, TO
mop meficrexen »roft JJiC WEAYKONE POSHERAET NHAyKmEOHHE TOX. 370
ARIeREe HOCHT HASBAHEO IEOKTDOMATHNTHOR MENVXIEE.

Bomwmuna &€; He SARECET OT CNOCOOS, ROTODHM OCYMECTBAIETCH
ESMeHEHNEe IHOXHOTO MATHETHOTO NOTXA Y , = onpexengerTca mMms CKOpO-
CTSD HeMeHeHER ¥/ . 3axoH hmex IAS SAGKTDOMATHETHOR EHEYRIHEE
BANNCHBAGTCA B BUNE .@;

g.- —..,,/ . (14)

3max "-" B fopuyne (I4) uue-rm MATOMATHYECKEAM BHDAXGHUEM IDABENS
IeHna, COTZACHO KOTOPOMY TQX BCEIrZA HAUDABAGH Tax, TTOCN CHOEM MA-
THETHHM HOAeM NpOTEBOXSfCTROBATS NDEYNHe, 6T0 Bhsupanmel,

BoxNaNHa MHAVKINOHHOTO TOKA B KOHTYPe MoXeT ORTS OmpeXeXeHa
1o sazory Oua I; =&;/R . dror Tox 38 Bpews Vé4 nepenocn sapan

dy-[db=§ /f-—ﬁ' '/I/ﬁ .

IIporspoORS EHTOIPEDOBANES, noxym Popuyxy m pacvera sapaza q,
xotopult mpoTexaer IO ROHTYDY ¢ conpomxeneu IPE HSMGHEHEN
DOTOXA, CHBLAGHHOTO C xouypou ot 5" X0 é

: k‘ A/’;fsr A/-"" (15)

B «F = P ( EX NN Y OmOZ-O),rouo*rno'roxnono
ompeRexmTs, SHam nporermmR sapax B mapauerpu xorrypa /xR .
Hsuepone MATHETHROTO NOTK& IPOESBOIETCA CANNHCTEYOCKNM MOTOXOM
¢ TOMONBD FATYHKE L, , pacmoXoXeHROR COOCHO Ha CONGHONAS H 3AMK-
ByTol Ha TamsBaHOMeTD. CXewma yCTAHOBXKE NpEBeneHa Ha pHC,3.3,
¢ 4

’., - CONGHONX
.~ () s l; !_gv_l'epmnm
o e peocrar
ot b b
4 € - EcrowENx muraEms
Pre.3.3 A - amepeerp

G - raxssamEoMeTD
£, - 70 IETaHHe
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Kax OO0 nmORAS&HO BHmME, BEJAUYRYA MATHETHOTO NOTOKA, €CAM HACIO-
JAB30BATE 0003HaYeHMe puc.3.3, pamHa

. Bk (16)
P25, :

TIe q, - sapAn, npoTexmui qepea KOHTYD Z/ , YACAC BHTKOB KOTODPOTO
o » & €r0 CONPOTEBIEHHe R, . Rz E{ Pg , pemrmn R, w R& IaHH
Ha padodeM MecTe,

KparkoppemeHHHE MMIYARC TOXA, BOBHEEANMME B Henmy TANEBAHOMET-
pa Dpy pasMuraHmE ®wYa K, oTmmouanmero IMTAHHR CONEHOMIA, EHBHBA—
eT oTOpoc cperoBoTo “saitumra® ranbaaﬂome'rpa_, NPONOPIMOHANPHHEE BeIM~
YEHE NPOTEKADMETO 3ADANS :

9 = B‘ N, (17)
rae B, ~ CaJlMIMCTHICCKAS HOCTOAHHAA TaJbBAHOMETDE, YMCAEHHO paBHas
sapany, xoropu#t BHSHBaeT oTEPOC CBETOBOrO "saldMKa" Ha OmHO IeneHme
UKeJH; #1 - paccTOAHMe B METpaX IO WRaNe, DABHOE NEPBOMY OTGpOCY
cBeTOBOTO "s3affumra",

lloncrasnsn (I6) n (I7) B (II), moayYum OROHUATENHHYD JOPMYILY
IAA ONpereNeHne MANYRIMH nom COJIeHORTA
B-Bnk 4/,,:5' £ (18)
METOIMYECKWE YHASAIWA K BHIOOJHEHMD JABOPATOPHOM PABOTH

I. ColpaTs cxeMy, moxasaHHYD Ha puc.3.3. lem: TanbBaHOMET DA
codpana,

2. YCTaHOBETH BTODHUHYD KATYUKY lla nocepenHe CONeHOWAs. BH-
BECTH CTPENRY amepMeTDa KODPEeRTODOM Ha HYJAEBYN OTMETHY WUKAJIH, BRIO-
WTh HyXHHR npemen mrayn (I mm 2A) B 3aBHCHMOCTE OT BeIMYMHH pago-
9er0 TOKA JCTaHOBKOH NEPeMHYRM B COOTBETCTRYIMEE IHE3NO.

SamrryTs ®od K ¥ ¢ IoMomsk peocTara BHCT&BATH Tpedyemuit
TOK (BeMMYPHH CHJN TOKA YRA3&HH HA padoueM MecTe).

3. HonodpaTh y TaJbBARHOMETpa HEOGXOX¥MEl upenes wamepeHna. Ha-
4aTh ¢ camoro rpysoro "xI0O0", ma rotopom orGpoc "saitumra" 6ymeT Mu-—
HAMBIBHHM ¥ HeBHXONMMM 32 NpEHeNH MKANH,

BipecTy cBeTopoft yKasaTenb HA HYAEBYD OTMETKY WKANH, DETYRRDYH
€ro NOJOREHHE: IO BEPTHRANH — NOEPOTOM HApY®HOTO 3eprana (He Haca—
fCh DyRamy ero padouedt noaepxnoc'm) O TOPH3CHTRIM ~ MOBOPOTOM KOD-
DEKTOpA,
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YerawopuTp "saffttmr” Ha WKANE TAXAM o6pa30M, YTOOH ero HmxHul
Kpafi xacascs YMces OTCYeTa.

PazomxryTs ®mY K ¥ 3amHCATS: BE/JMMUHY NEpPBOrO OTpOCa ISJIbBa-
gomeTpa. [pomenaTh Te ®e WIMODOHEA NIPH SAMERAHNE RM0uA (mepel KaxumsM
HSMEDEeHHOM HYXHO NPOBEDHTH HyNEeRoe IONOXeHHe yRAsaTens X UDE Heol-
XOZEMOCTE OTDETYNRDOBATH 6T'0 C NOMOMBD KOPPEKTODA).

HonydeRHHe pesyNpTaTH yCDeNHETH. B cpexfefl wacTH coxenomna xa-
TyuKy &, CHeLyeT mepeMemath Yepes 4 M, Ha Kpap ¥ BHe CONEHOMmA -
Yepes 2 CM.

4, TpemenaTh yKasaHHOe B I,2 ¥ 3 IpE ADYTOM SHAYEHEE TOXA H
pesymbTaTH 3aHECTH B TAGLI,

Tadmma |
:’illﬂ Jll ;,' -
o — i |B et fcou) B,
4 2 3
M [paaon a4 | 6. fpusond 34| <o |gsond 6] o | MM | MM 7:1 Ta
5 -
4
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5. Jlis Raxoro mONOXEHES BTODHUHOX KATYNKA DACCURTATD MHIYRIAD
MBTHATHOTO NOJA no dopmyne (I8). ,

6. Paccurrars WHAIYXIND MATHHTHONG UONA JUI TeX e TOYEK IO Te-
operrdeckmM dopmynam (7) m (8), B cpemneRt YaCTH CONEHOMAA pacdeT
MoxHO BecT® mo dopmyre (II), Ina EBYX TOYEX XO KOHIR BHTKOB CONEHO-
HN8 HE r'C KOHIH ¥ IBYX TOYeK 38 MpPENeNaMit BRTROE DACUET BECTE IO
dopmyne (7).

7. TlocTpouTs TpaWKM SABMCHMOCTH MSMEDEHHOTO 3HAYEHES 3_.,“
¥ TEOPeTHYECKOTC SHAaYeHUA B,“, oT paccrofumA X OT meHTpR cone-
HOHJA.

8. I snavenmit X = 0; I4; I8 cM BHWHCIHETH OTHOCHTENBHYD T
a6COMTHYL NOTPemHOCTH, LOmb3yach fopmynamz (I8) z (8),

B ragmx B3 3THX TpeX TOYeK OTHOCHTEABHAS OMMCES HauGo-
TBIAA ¥ 9EM BTO ONpeferAeTcH? ‘

JOTIOJHYTEIBHOE SATAHKE

HBMepUTENEHYD RATYURY, DACHIONOXEHREYD B cpenre®t wacTE coneHomza,
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NONKINYUNE K MCTOYHEKY TORA. CuMTaf yCTAHOBHBUESCH 3HAYEHED CHIE
TOKa B Helt 4A, ompeme/mTh:

I, BemumHy noTOKA MATHETHOR MHAYRIWH,CHENNEHHOTO ¢ CONEHOMHNOM

2. 9JIC, POSHERADUYD B CONEHOHNE LDH DRBHOMEDHOM WIMEHEHWM TOKA
or 4A 1o 2A B Teuenme I c.

3. Bapan, npoxonsuER mO BAMRHYTOMY HAKODOTEO CONEHOULY , P
BHRJIDYEHAE TOXE B EATYNKE,

KoHTDONBHHE BOODDPOCH

I, Yro HasHpaeTCA MHIYRIMeR MATHRTHOTO NOJAT
Jlaftre ompejfieNieHWe H& OCHOBAHMM: &) SaKoHa Amieps, 6) cwm
Jopenna, B) MEXaHRYECKOTO BpANEKMErC MOMeHTa, AeficTBymmero Ha KOH-
TYD C TOKOM B MATHETHOM IOIe.
2. Uro Ha3HPAETCA MATHETHHM MOMEHTOM KOHTYDE ¢ TOKOM? Kar on-

peZendeTcA HANpaBAeHHe HOPMANE K KORTYDY 7

3. B uem saxmouaeTcA NPEHUEN CYNEDNOSKIME MATHATHHX nonel?

4, Chopuymapyitre saxoH Euo-Capapa-laniaca. Kexop fmsmaecxait
CMHCX MBTHBTHOR NMPOHETBEMOCTE?

5. Hammmure pupaxeHus Ind FHIVKOEE MATHETHOTO LOAZ B UGHTPE
RpyTOBOTO TOKA& B B TOUKe, OTcToAmef oT IpAMOTO NDOBONHMEA H8 DACCTO-
Aane £.

6. 9T0 HASHBAETCA HANDAKEGRHOCTEN MATHATHOTO NOAAT?

7. Ciopmymmpyfire TeopeMy O DEDKYJAIME BEKTODA HANDHXEHHOCTR
MATHETHOTO HOJA,

8. Ho rarof JopMyne HaxomuTCd RHIYKIAT :

a) HA OCE GeCEOHEYHO MAMHHOIO COJEHORIS;

6) CONEHOENS KOHEYHOR IAHEH.

9. KamoBu Oyayr yrau o, B of, U TOUK HA KOHIRX COJEHOZA?

I0. ToveMy y KOHHOB CONBHOUNA HHIYKIMA MATHATHOTO LOJA MEHBIE,
4eM B cpemnel ero gacTE?

II, KagoBO MATHWTHOE NOuc BHE GECKOHEYHO MMEHOTO CONEHOWIa?

12, 970 Hasupaercs CHAOBOM fMHEeN uamnmoro/nom? Yeyw onpenert-
eTcq TYCTOTR, ¢ KoTopadl NPOBOZATCE CEJOBHE JHHER MATHHTHOTO MonE?

T3 Unn ngnumasmeg t0Pokom Rexrans marearRoll wmnvamu? Kaxor
ero dmamgeckuft CMHCI?

I4. B qem saxmouaeTcA ABNeHEe dNexTpoMarmerHol EHIyKIEH? ChopMy-
mupyhre saxon Oapazes, mpapuno Jewoa.
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IadoparopEas padora 4.4

ONPEIEMEHAE TOPYBORTANEHOR COCTARIAXNER HAMPAEEHHOCTY
MATHWTHOTO TOJH 3B

lesr padotrs

Lemsp meHuofl padoTH ABAASTCA OBHAKOMIGHHE C yorpoficTeoM B NpHE-
{oMmoM nelCTBEA TAHTSHC-TANbBAHOMETDA, ESMGDeHHe ¢ ero HOMOMBD IO~
pasoRTAKsHO! cocTapnAumelt HAIPAXEHHOCTH MATHETHOTO IOJA 3emnm ¥ uC-
HONbEOBARKE TANTEHC-TANBBAHOMETPA JUIA ONpeNeNeHRs UyBCTEHTENBHOCTH
MYILMAMITe pMeTDa ¢ Henporpanyaposastoft mxaxof,

[UIAH VSYYE TEOPETHYECKOIO MATEPHAIA

llpm moOXTOTOBKE X aadopatoprok padore crelyeT M3YHTH TEODETH-
wecwult matepan mo [3,7n.8; 4, Tr.6; 5, rw7] .

O¢paTeTe BHEMAHEE, 4TO MATHETHOE mOJIE Sewm nofodKo IOJM mWApA
¢ 0CHD, HANpaBIEHHOR NPHGIMSETENBHO C CeBepa Ha KT (puc.4.I). Bee

IV MATHHTHHE CHJIOBHe JEREM CXONATCA

B JIByX TOYKAX, NPOeKIMH KOTODHX Ha
NOBEPXHOCTS 3eMIM HA3HBAXTCHA MAr-
HUTHEME noymcany SeMm Al ST,,_ .
Yx nonoxeHue MeHAETCA C TeYeHEEM

BpeMeHM. 3aMeTsTe, 9YTO MATHETHHE
moynce He COBNANAarT ¢ reorpafmuec—

KUMY ¥ MATHETHAHA CTpeNKS8 OTKIOHEH
| OT reorpafWwdecKOTO MepHAWAaHA Ha

S ' yron, xoTopu#t Ha3NBADT MATHUTHHM
Puc.4.1 CRIOHEHNEM . MarEMTHOE CKRJIOHEHES

HASHBADT SATATNHHM WM BOCTOYHEM B SABWCEMOCTE OT TOTO, K 3Samaly R

BOCTOXY OT IAOCKOCTE TeOTpafuuecKoro MePHIMAHA OTKAOHAETCH cenepruft

nomoc mMarHETHO! cTperEE. [PHHATO BOCTOUHOE CKJIOHEHWe OTMeJaTh 3Ha-

ROM "4", & BANAEHOS - BHAKOM "-".

vl

i
<>

a) Prc.4.2 6)
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Ha puc.4.2 MSOOpAXeHO LOJIOKEHRE MATHATHOL CTPEJKH OTHOCHTENIBHO
CTpaH CBETAa: &) B MECTAX ¢ BOCTOYHHM MATHHTHHM CRIOHEHEEM, ¢) ¢ sa~
nayunm (Rampemep B Jemmnrpage). BeimumHa CRIOHEHRA }ﬁ MOXST Me-
naTsca B mamasone ot 0° mo I80°,

VuTgTe, YTO BEKTOD HANDAXEHHOCTE MATHATHOTO NONA 3eMIX He IO~
pESOHTANEH B IAHHOR ee ToUKe, & ofpasyer ¢ TOPAIOHTOM HeroTopufl
yTON, KOTODHH HABHBAETCA MATHATHHM HAKJOHEHHeM { (pmo.4.3), Ha
MATHZTHOM SKBATOpE HANJIOHOHAE DABHO HYMM.

MarEetoe croHenue Y U MATHD-

P
P ) H, HHTHO® HAKNORGHRE ¢ NOMHOCTHD
Y Ompene/ANT HANDABAGHHE BIKTOPE
e "!" N HAIDAEEHHOCTE 3EMHOTO MATHETHOTO
nonst B jnawHof rouxe, loraxure,
1O MOXYTh li-.” MoxHO Hafitm cie-
Puc.4.3 ZyouEM ofpasoM. .
BepTERANbHA® IIOCKOCTE P, B ROTODO PACTOTONHTOH MATHETHAA
CTpeNXa, HESHBAETCA IMOCKOCTHD MATHETHOTO MeDHJEAHE NAHHOTO Mecla,

JMHES. €€ IepeceveHns C MOBEPXHOCTHN SeMiM — MATHATHHM MeDUIHaHOM.
Jexameit B nNOCKOCTH MATHUTHOTO MDEIMEHA BEKTOD HANDAXeHHOCTH
3EMHOT'0 MBTHETHQILO IIOJA MOBHO DAZNOFETH HA JBE COCTABMAMIE:
TOPH3OHTANBHYD H, ¥ seprumamsayp Hz (puc.4.3).
O4ermaHo, 4TO_, H
o,

}”h”:c'é_:i) H,=H,tg£ 69)

OdpaTrTe BHUMAGHHEE HA TO, 9TO Bemmfny HAOPAXEHHOCTE 3EMHOT'O Ma-
THETHOTO NOMA B TOM WM KHOM MecTe 3eMid dJalle BCETO XADARTEPU3YIT
pesmuHofl ee TopmsoHTanbHOR cocrasummeR H, , TAK XaK ee MOXHO
JIeTRO H3MEJUTH. )

CrenafiTe BHBOX, 9TO DY BEJMUHHN: W , L & H, NOAHOCTED Ofi-
pezne BONEUWHY ¥ HAIDABRGHEE MATANTHOTO MOAA 3eMM B JIGHHOM MeC-
Te . OTH TPW BeJWYUHH HA3HBADT BACMEHTAME 3EMHOL'O MATHHTHOTO
rons. OHE WSMERADTCA ¢ TeUeHWeM BDeMEHM BCAGICTEAE IBMXEHRA A~
HHX [IOJDCOK.

METOIVMKA PABOTH W IIPVHLOM JEACTHEA TAHIEHC-TAIBBAHOMETPA

CymecTBOBAENE MATHETHOTO MOAR B JNGOR TOIKE Bemmt uom#o olHa-
YEMTH C NOMOWBY MATHETHOR CTDENKA: €CJH IOTBECHTE: 6@ Tag, UTodH

TOUKA NONBECA COBNANA C NEHTPOM TAXEOTH CTPENKH, TO OHA YCTRHOBATCH
U0 HATDARIERAD RAcATANRHOR R cuxopoft IMHME MATHUTHOTO NOAA 3ewit.
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B nsrHofl padoTe AnA HAXOXNEHWR BeIMIRHH TopusOHTaNBHOR cocTaB-
navmelt panprreHHOCTR ( H. ) mcnmonpsyeTcd TAHI'6HC-TalbBAHOMETD, KO-
ropuft npemscrapnderT codoft xpyrosof IPOBOIREK pamyca 2 , cocTof-
WA ¥3 /7 BETKOB IDOBOJA, HAMOTSHHHX NIOTHO APYT K MPYTY, B HOeHT~
7€ KOTOPOTO HAXONETCA MAUHUTHAR CTpesKa. OHa MOXST BpamATHCH JHNB
BOKDYT BEPTHEKANBHOL OcH, CHENOBATENBHO, CTDENKA 6yneT ycTaHaBJIMBA-
Tres oy nelicTBEeM TOpESOHTAABHOR cocrapiApmed HAIPAXEHHOCTH MATHM-
THOTO noAm 3emim He B INOCKOCTE MATHETHOTO MEPHIBAHA (pnc.4.£.a).

97y CHOTEMY HASHBANT TAHTEHC~TAJBBAHOMETDOM. O'\ HP
o’, # ”'| ’-7.— z
OO*O’O ‘ @O G)G)if}’al
» ‘ |
~I- ) i e
L%
| y; L
00, 00 00
ua) U 6)
Prc.4.4

Ha pec.4.4 moxasaro ceueHHe XATYUKE TOPESOHTANBHOR IIOCKOCTHD
WA chydsep: &) TOK OTCyTCTEYyeT, 0,B) - TOK BRINYeH,

IpE NPONYCKRHWA 1O RATYUKE 'r%@ BO3HMKAeT MATHHETHOE HOJe
KDYTOBOTO TOKA C HAIDABGRHOCTBD Hy ‘,.uanpa.anennoﬁ e pHeHIMKYIAPHO
K IJIOCKOCTE XATYUKE. ECTE BRTKZ XATYNKE DBCHOJOXUTH B INIOCKOCTH Ma-
THETHOTO MEDHJR&HE, TO HA CTDOJKY.CYAyT HefcTBOBATS NBA BSAEMHO
NepPUSHAMKYAADHEX NOJA: MATHETHO® IOJE 3eMJM ¥ MATHHTHO @NOJXE TOKa
(pmc.4.4,6). B pesyxrpTaTe CTPENKA YCTAHOBWTCA HO HANPABICHHD DPABHO-
neficraynmeit . 3 pEc.4.4,6 BEIHO, 9TO

(?)
H T IL/o éqls .

Ho RATyUKA TAHTEHC-TANLBAHOMETDS YCTARABIMBAETCA B HANDABJECHWH Ce-
BEP~-DT, T.C. B INOCKOCTH ?ﬂn'moro MepHIEAHA, HE COBCEM ffmo
(pmc.4.4,8). CaemopaTessHo, Ay He 6ymeT nepreHIMKYAADEH o n
Torza yri orenonemns crpexx supaso ( B,) u Baeso ( 8,) or Hava-
TEGOTC LOACACIER, GUUTHETUIbyRAMG My LPULHBVIGHVAREN HaupaBivHiN
TOKa B EATymKe, He OYAyT paBmH, [osTuMy B KadecTBe A HYXHO IOJC-
rariATh B fopuyny (2) cpenHee 3HAdeREe

gy
pe 55

(3)
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C npyrof CTODOHH, BEJHYHHY HANDAMEHHOCTH MATHATHOILO HOJA B HEHTDE
RATYUXE TAHTeHC-TaibBaHoMeTpa M MoEHO Halt; ws 3axoma Buo-Capa-
pa-Jamnaca (cu. manpamep, [4, § 47] ):

H = .]_..’.1— ’ (4)
L an
rme J - BesMIMHA MOCTOAHHOTO TOKA, TEEYWEro IO RaTymKe,
Z - pajEyC KAaTyURH, )
A - YHCNO BETKOB.
Wrar, cpaprmean opmymu (2) =z (4), moxso HammcaTh:

In_ -n (5)
2"2'-/'/.,2‘3,5 » OTRYZA 'L/":j'f-?-Eﬁ .

Jnf IAHHOTO MECTOIOJONEHMS NUPHGOpA Ha 3emie B ONpeNeNeHHOTO THIA

npEdopa BeNWYMHA ]
C= (&)
5 y-)

ABIAETCA NOCTOAHHON M HasuBaeTcA MOCTOAHHOR TaHTeHC-~-TalbBaHOMeTPa,

. Torna
» /ﬁ=0:£% . )
®opMyany (5) moxHO mepemucaTh B mume
1:ctgp . ®
Orcuma crenyer, uTo mocrosEHas { WMCHEHHO paBHa TOKY, KOTO-

puft MPOTEKAET MO BUTKAM, NPH YTJ6 OTRIOHEHZS crpenrr A =45°, Inn
TOTO YToOH Hafttu //o » MOEHO HamMcaTs CIeNymm#e COOTHOmEeHEA {CM.

puc.4.4,8):
—},—“ - —4/-:- * -}_‘/ﬁ- - _}-/_0_ (9)
Sin .Sl‘ﬂﬁ , S/ﬂ,@, Sind‘, 7

é-&é-ﬁﬁ;ﬁ:p‘ ]

Pemern®e noaydennoll cucTemy ypaBueru#t (9) orHocmTemBHO

HAMeeT BHI
N 'n /B, 7
_d sin/B:7/8) (10)

‘T2 VIsing s fsing, J-25ind-sing o5/ +p)
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Ipe B, = A = /5 ara dopuyza mepexomt B dopuyny (5).

Paxum 06pa3oM, XKpyronoll MPOBOZHEX C MarngTHO! crperxol B mEHT-
pe MOEeT OHTH HCIOXG30BSH LA HAXOENEHER CUMH TOXA I , rexymero
Mo mem#, Ho TpanyEpoBaxHof KpmBOR ]//8) npudopa, loarToMmy OH
7 HA3HBAETCHA TAHTEHC~TANHBAHOMETDOM.

B naunof padoTe ¢ eTO NOMONBD CHAYANS OIpENEIAeTcA TODESOHTAIL
HEA COCTABLIDIAA HAIDAXEHHOCTH MATHWTHOTO HoAf SeMmE /B .

KaTyuxa HCHOTb3YeMOTO B DadoTe TaHIeHC-TANBBAHOMETDA YKDELNEHA
e ppamepuelica moxcrapke. Yron mopopora maranTEOf CTpeSKM onpene-

7575 o MOy npudope. Tak xax gopmyna (4) BepHa TOABKO IAA TOUKH,
gaxonsmuelicE B UEHTpe OEDYRHOCTH, TO MATHMTHAA CTDEJRA BSATA MAIHX

[&EMEPOM 0 CPABHEHND ¢ DAfEyCcOM BETKOB KaTYURH.

METOJVYECKUE YKABAHWA K BHIOMHEMD PABOTH

YacTs 1. Onpemeneune TopE3oHTAmbHOR cocTapnAnmedt HANDAXEHHOCTH
GBIHATHOTO [0MA JeMim

1. Codpath snexTprieckyn. cxemy (puc.4.5).

- 20
yun-2 et o 4118
weems L | 3 E /
s:ey | b---
&

Prc.4.5

MWTaHne CXeMH OfecneurBaeTCs yHEREDCANBHHM ECTOYHMROM MATAHEA
(YWI-2), Brmouzes NpHGOp K Nporpers B Tedenme 15 wmmi.

Ha cxewy Yepes BHXOUHHE RIEMMH “3 - O V " nomaerca mocTosHHOE
janpaxeRue oT 3 fo 6B npu Tore Harpyskm Zo 1A (mpu eTom TymOrep
ZIOMEeH GHTE B JAEBOM NOAOXeHEM), C ITOMONBD DPYUKH Dery MpOBKH HAIpA-
xemust £ Hag TyMOnepom T OCYyMECTBASETCH H3MeHeHEE BHXOLHOTO HAIpA-
Xeuys o7 3 go 6B,

2, YeranoBUTH NIJIOCKOCTH DAMKM KATYURE TaHTeHC~TaAbBAHOMETDA B
INOCKOCTR MATHATHOIO MepuIuaHa, Bpames KaTymKy O Tex IOp, HOKA Ma-
THUTHAR OTDETKA OEAXETCA B INIOCKOCTH BUTKOB. 3afKCHpOBATE DaMEY.

KaTYMRE - B 5TOM NONOXCHMH KOHTPOBOWMEM BUHTOM. llopepHyTr /mMG TaxK,
4TO0H CTpeNKS VRASHBANA HA HONb.
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3. Horeprys DYIXE HOTEHIEOMETDA R x PEerFAEPDORKE HAIDAXOHNA

P 5 xpaftnee Fepoe NOROXEHNE, YCTANOBETH MEHEMSJREYD BeXNUNHY IIO-
CTOSHHOT'O TONKR B BUTEAX, XOTODAX EsMepNeTCA nmopnﬁpou Tana M 104,
Jas yCeTpeHEHES IOT'DENHOCTE OT IApAILIAXca {(T.8,  OT BRIEMOrO NsMe-
HeHNS NONOXSHEA CTDEAXN BCEOXCTBEG II6DOMONEHES I'Iasa HAGADRATOXRN)
WERZA CHACKGOHR B6PEKANOM: IDE OTCYET® KYXHO JOCNTHCE COBINARGHHEN
CYPENKE X e SEePKAXHEHOT'O OTDAXGHEX,

7 IpoxspecTE OTCUET yTIA ,&{ . (OTREOHEHEN CTDOAKE BUD&BO OT
HYANRHOTO DOXOXSHEA). [lepepecTH NepexALSATENS HR DAHONH TaH-
TeHO~TAXBBAHOMETDR , -XOTODHE NBMONfET EAUDRRXGNEE TOXA B IOIX KATyN-
XE Ha OPOTHRONOXOXKHOE, B ADyroe NOXOXGHHEe X CHOBA IDONSBOCTE OTCYET
yras ﬁa (OTRAOHEHEA CTDONXH BEEBC OT HAUAXBHOTO HOXOXAWRA), He

msmenan Tox J . Jammue ssmecTx B Tadx.I.
Yadxamm 1
| [ J ¥ 1 2 3 sos see
I - 40 | oo ooe] oee | 300
By TpRK
g‘ . |rpex
+
p-%—é‘ rpax
ZA -
I |
(i Z7A A

4, VsMensn POXNYNNY TOEA H& 4/ B EETRAX KATYNKE IOTEHINOMG-
TpoM R X pyuxoft P 0 scem mmanasome oswgoaoomA s HO-
PTODHTSE MSMEDSHNA 1.3.

5. BNYHCANTS BONHUEHY YTAR /5 . PACCURTATS NOCTOMRKYD TAHI'GHC-
-ramspafomeroa & % mafiTH ee cpempea sHAwemwa C .

6. To gopuyxe (7) paccuwrars A . Oumpemexxrs ascomorxyn s
E OTHOCHTOABHYD /e DOTDEMHOCTE EBMEDOHER /7p .

7. HOCTPONTS SEBNCEMOOTE TOKA ]-f@ﬂj x I {/{’/ej .

3aBNCEMOOTH TOKA OT JI'Ea MASKBSETCA IDaxyxpopoirof xpmpof ram-
CEHC~TRABBAHOMETDA.
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Yacts I, Tpazyuporra ME/LTHAMIEDMETDE.

1. Coopars cxemy (puc.4.6): suecro mpuGopa M I04 momrmmrTs
MIAMEAMITeDMETD C HeEsBecTHOR meHOR neNeHEA,

Puc.4.6

Ecxx mxxAEaMmiepweTp ¢ HemspecTHOR mraxof TpedyeT YCTBHOBKH B
FODNSOHTSXBAOE NOXOXEHES, TO NP NOMOUE DeTJANPOBOYEHX HOXEK yCTa-
HOBETS mpEGOD DO ypoBHm (mpE 9TOM NOYSHDh NOAXeH ONTH B LEHTDe Kpy-
e).

2. Brapq¥Ts NCTOUHEKR ImTanms, loTeRmpomeTpOM R 7 pyumoR P
BCTAENTS MAKCEMABNBHOS CONDOTHBAEHEe B IelH. KoppexTopoM BHCTAEHTH
yeasaTess (CTpeaxy HME "saftuEx") Ha mepBOe IENeHE NKANH MEZNEAM-
gepMeTDa.

SaTeM NepeEeCTHE PyIRy MOTeHIEOMETDA B KpaflHee IpaBoe NONOXGHEE
(npE »TOM CONDOTHBAGHHS ~ MEHHMATHHO, & ToR ] - MaxcHeANeH).
Pyuxof} noreHmmOMETDA noggEanasons 3+6B Ha mpudope JHI-2 msc-
TRENTH TAKOE BHXONHOE HANDAXeHES, YTOOH Hadmmmanca ordpoc "saftumxa”
HR BCD EFAXY MEXIMaMIeDMeTa.

BuGpaNHOE TONOXSEEe DyIKd NOTEHIMOMEeTDa P na mcrowmme
INTAHES OCTASTCHA HOHSMGHHMM IpE NAAbHOREEX SMepeHEAX!

3. lloreHmROMBTDOM YCTAHOBRTL CTpEARY MEAAHAMIIEDMOTpE H&
Teppos KeA6HEe MHRAZH.

4, OmpezexETh yroX OTRJACHOHHS p,, CTDeNXE TAHTSHC-TRIBBAHO-
werpe. He MeHAS BeXMHHH TOXA B BETEAX, mepexmaers | (mm srow
ESMEHNeTCH HANDABNGHHE TOXA) E CHOBA HOPOHBBECTH OTCUET yTAA ‘B‘ .
Tsanue saEecTE B Tadi.ll, ‘

5,Hsueperna n.4 moprormTs no Bcel mxare,

6. BaamcmTD P . ’
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7. Memonssys emrumuy ( , monyueHEYD B I- ft wacTE padoTH,
paccumTaTh 0 JopMyre (6) TOR B NEIH KATYNKR TAHIeHC-FAXbBAHOMETDE.
8. PaccuuTaTH YYBCTEETENBHOCTD MELNMMAMISDMOTDA IO TOKY
(T.6.  pPeNEUNRY TOEA, COOTBETCTRYNUYD OTHOMY NOJGHED IO NKAIN)

no Hopuyrne I
S=41

The K - wEcao pesennf. 3agecTH B TalL.ll,
9. OmpeHeX®Ts CPONHID YYBCTEATEABHOCTH MEIIMAMIICDMETD& 4,57
£ 60 adCOMDTHYD 4 ,S' H OTHOCHTONBHYD S D  NOTPemHOCTH.

Tadmma II
Henerusa I 2 coene
L3
B rpex
) rrax
T
14 ¥) .
Fcph| A
5’7{‘ A

JOMONHATEABHOE SAJIAHVE

I. Onpenesmre BeXWTEHY RANDARGHHOCTE MATHETHOTO IOJNA B IEHTDE
TGHTEHC-TAIbBAHOMETDA I/IA MHHEMANHHOTO ¥ MARCHMANBHOTO SHAYeHHEH To-
KA [0 NAHHEM padoTH.

2, Tanresc-raabBaHOMETD CHAYANA He OHA TOYHO YCTAHOBAEH B IO~
CKOCTE MATHHTHOTO MeDHIHaHA, NO®TOMY IDE NDONYCKAHEE TOKA B ONHOM
HAIIpABNEHEY CTDIKA OTKIOHENACEH HA YTON ,8¢ )y & MPE HPONYCKAHWM TO-
Xa B IPYTOM HaNDABIEHHE — CTPEJXA OTKAOHEJACH B IPOTHBONOJOXHOM. Ha-
npaBleHMN HA yTOX IBJ . Onpememits cmny Toxa | » GCHH MOCTONHAANA

TaHreHc~TaxbBaHoMeTpa ( ( § paBHa TORY, DIDH ROTODOM CTDENRA OTRIO-
naerca ma 45°).

KOHTDONBHHE BONDOCH

I, Kax JCTAHAB/MBAGTCA MATHETHAA CIDEJKA B MATHHTHOM NOJE?
2. Kar onmpemenseTcs HaupaBleHHe ?
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3. OnpeneXuTH: 3MGMEHTH BEMHOTO MRTHETHBMA. ,

4, Yemy papHa HAUDAXOHHOCTD MATHENTHOTO HOAS B OEHTpe KPYI'OBOT'O
TORRT

5. Kaxop (mswmuecxnfi cmucx mocrommmol § ?

6. TousMy cHeNyeT OPEEHTEDOBATH FKATYHKY TAHIeHC-TANLEAHOMOTDE
3 HANDABIOHEX MATHETHOTO MepENEAHA 7

7. [px-XaxoM MOXOXERNE CTDENKE TANT'GEC-T2ALBAHOMETDS CHCTEMAR-
TEYECKAS NOTDEWHOCTH BOXMIMHH 4 (6Hse ) 6ymeT EMETh WOIHEMATH-
HOe SHAYGHEe 7

Iadoparopaas padora 4.5
ONPENEAENVE YIRARHOTO SAPANA SXEKTPOHA METOJOM MATHEYPOHA

Tlems pacoTH
Oexsp nauxoR pRCOTH ABANETCA ONpeNeXeHEE YNEARHOTO S&pAIA die-
xtpoHa (OTHOmMEHNe SADANA INEKTDOHA X erc Macce).

loxroroBRa X padore

Iipe nozroropxe X nadoparTopHoR padore crefyeT NBYIRTH TOODOTH-
qecxufi MATEDNAX O CASIYKUNM DASNESAM: XENXEHNE 3ADAXOHMHX JACTHI
B 3ACKTDNUSCKEX E MATHATHHX poxax [3‘ ra.I7; 4 rn.IO].

Ipx NOXTOTORKe X padoTe CAGAYeT OCPATATH BHEMRHNG H& OCOCEHHO-
CTH [BEESHEA SADARSHHMX YACTHD B ONHODOAHOM SAGKTPNUSCEOM X OXEODO-
HHOM MATEHTHOM IONAX.

Jexxenne sapaxeHMoRl UACTEIN B OMNMODOJHOM 3AEKTPEISCKOM MOX®
ONECHBASTCA COOTHOMSHEEM

i
mizgf, e

TIE /M -~ Macca YACTHON;
- BADAN YACTENN;
£ - HaUpAXEEHOCTH BACXTDEYECKOTO IIOXA;

-

-‘—{L - YCKODOHE® YRCTEIH.

%unopnl LEEXONES BSADAXOHNOR YRACTEIH B OAMODONMOM. 3XERTDE-
qecKoM Done OyZer spasrsca napadoms (cpaerxre ypapwemwe (I) c ypan-
WeNML.M IENEGNEA TeIR B LOXe TAKECTH Sewrm).

Ips neEExeHEm sapaxeNmoR YACTEON B ONNODOXNOM MAIHETNOM IOJe Ha
mee Oyxer melcreomars cmaa Jopemma

/‘-':?-B‘V' sind » - (2)
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ree B -~ pemmumEa EEIyKIEW marRETHOTO moAR, V - CRODOCTH 38pf-,
xenHoft wactumi, ol - yrox Mexmy HAIDABCHEAMY, BOKTOpA HHAYEIE B

—tpp

H BOKTODA CKODOCTH 4RCTHOH V.

Cuna Jopenma HanparieHs NEPNCHNAKYASDHO EAK K HaIpapieHED BeK-
TOP& BHIYKIWE MErHWTHOTO HONA, TAK X K EAUDABNSHWN BORTODE CKODOCTH
9acTAOH. OdpaTHTe EHEMamMe, UTO padora CEMM JopDeHIR BCEITA DABHA
HY/D, CIEIOBATEeNBHO, 8CCOMDTHHE SHAYGHHA CKODOCTH NEEXGHEA YACTHIH,
8 SHEUHT ¥ SHEPTER YACTHNH, OCTAWTCA INOCTOSHHHME NpE AEMXeHEH, CHis
JopeHma OyZeT ABAATHCA HEHTPOCTDOMETENBHOR CHiol,

Feym sapaXeHHad 4acTHUR IBEPAETCH B ONHOPONHOM MATHWTHOM HOTe

UEPUSHIMKYAPHO K HampapieHnn pexTope Hamyrmm ( V L 8 ), 10 3
cooTHomeHns (2) moaydaem

E: ¢~ V' B . (3)
Tar rak sTa CENA ABIACTCA UEHTPOCTDEMETENBHOR cmioff, 1O noayqaem
al. . oy (4)

R - 9 y 8 [ ]

THe R _~- bamuyc ORDYEHOCTE, IO KOTODOR GyneT RRMraThcs 3apAxeHHas
sacTEmR. M3 cooTHOomemma (4) noxysaem

R=2Y (5)
¢-8
Scim CROpPOCTD HACTHIH COCTABAAET HekoTopult yrox d ¢ RAIpesnerH-
eM MATHETHOTO TOJA, TO NBEXEHHe 3apAXeHHO YACTMON CKJIANMBAGTCH K3
IByx nsumenuil. Broas mond dacTeua ABMTAeTCR pamHoMepHO (Tar Kax Ha
RBEREHME BIONH CHNOBNX /MHER MarHWTHOe DoNe He BiHMAeT). B Hampasie-

HEH, NepNeHTEKYADHOM NOJP, YACTAIR KBETAETCH 10 OKPYRHOCTH, B pe-
3yAbTATE CNONCHHA $TEX ABuxeHmfi JacTHOA GyNeT ABATATHCA MO CIMpPANH.,

Onrcanre nadopaTopHOR® yCTAHOEKE M METOX MaMepeHmft

B nadopatoproft padoTe HCHONBSYATCS ABYXSAEKTDOIHAA JBMIA. AEOX
BHIIOJFEH B BRIE DEAEHZDA, & KATONOM CAYAAT HATH HAKANA, UPOXORANES
00 OCE »TOTc IEMRHNpa. Jamos moMemeHo BEYTDE CONGHORIS, KOTOpHE co-
3TaeT BHemHee MaTHETHoe noie (pmc,5.10,

Ecxm B BHTKAX CONEGHOHNS HPOTEK&ET TOK I e , & MEeXIy KATONOM
¥ aHomoM nczath Ranpascawe ( &4 ), TO BHYTDE amoma OCTRZYUTCA E3E-
MHO DepreRjEKYAAPRNE STKTPHYECKOe M MATHETHO® NoNd, TAKAH TeoMeTIHd
Jonef OmA3ka k reoMeTpE 3TEX monel B MarHeTpoHax ~ reHepaTopax sJie-
RTDOMATHATHEX KOZ6CaHER B OCNACTE CBePXBHCOKEX 9acToT. Ha pme.5.2
u800paxeHy TDASKTODHE IBREEHEA BMEKTDOHOB B IMOCROCTH, HeDIeHIRRY~
napHOf RaTomy. Ilpm orcyrcTBER MarmaTHOTO moxa ( ) Ic =0) SJEKTDOEH,
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BIICTANIEE H3 RATOJA, NDAXTHYECKE Oes HAYANbROf CKODOCTE, HBHI8-~
JECH ON B 5TeKTDAYECKOM NOAE BIONB CENOBHX NEHEE OT KATOIA K BHORY
(rpaexrops I Ha pmc.5.2).

K704
— Anop,
( KOuSA
MM
( COAENORY
f—

Puc,5.2

Prc.5.1

lpr namrue warmwmHoro nona { J,#0 ) Tpaextopum saexTpoHoB
HAUEHANT ICKPEBAATHCA NOX AeficTEmeM CHMH JopeHmg (rpaexropmz 2 ¥ 3
Ha pEc.5.2). [lpwdeM, Jem Nambuie ®NEKTPOR UAIMACS OT KATOTA, TeM
donsme eTO CROPOCTh ¥3-38 YCROPAMEEro NeRCTBEA BJEKTPHIECKOrO HO-
19 H, CHENOBATENEMO, GOJBNE K[MBE3HA TPAGKTODHH,

HakoHer, NpE HEXOTODOM KPHTHIECKOM SHAYEHEM MHIYKIEM MATHETHO-
ro nom ( B;,. ) TPAGKTODHR MBNEHHA SJEKTDOHOB OYAYT RACATHCA 8HOLA
(rpaextopun 4 ma puc,5.2). [pu mersmefmes yperIeHMM EHAVKIME MAT-
mrrrOTo moxsz ( B>8.,) sXeETpOHH He moUANANT K4 aHOX ¥ BO3BpANANTCA
& maTony (TpaexropEs 5 Ba pEC,5.2).

Eca# HONyCTETH, 4TO: MATHETHOE IOJE OXHOPORHO; ®JEKTPEYECKOE
Hone ABAAETCA NONEM IMIMEIPEYECKOTO ROHAGHCATOpA; HavambHad CRODOCTD
37eKTPOHOB, BHAETAINEX C KATONR, PABAA HYMD, TO LA KPETHIECROIO
BHAYEHEA MATHUTHOY MRAYKOEE MOXHO NONYMETH BHDAXEHHE

By = }‘E —!-”—L;r ) (8)
-
rae fq - pemyc anoma, A - famyc matom8, - yremsauk

3APHATL 27eRTpOHE,
L neMue, MemonbayeMoRl B YCTAHOBXE; MOXHO CUETATh, WTO f(l‘fq.
‘forza #3 coormomenns (6) MOXHC NOAYHTH nupber}e .ugg JACIBHOTO 38~
i - —
H 7 6
psnA BJEKTPOHE 8 M .

s ¥ Re.
Tonpasodnitt xosfpment ( f ) yUNTHEAET HCRAXGHAA 9AKTDEIECKOTO H

MarmuTHoro moXef, XOTODNe BHSBAHH HE TOUHOR ROAKCHANBHOCTBD 8HONA K
KATO8, OTKIOMEHMEM JODMH AHOZA M KATOAR OT IM/MHIDEIECKOR, Heox-

]

(7
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JIOB BHYTDE COJEHOEIA ® HOROTOPHX XpyrEX $axTopoB, BenmuuHe HHIYRIMX
MATHATHOTO NOAS BHYTDH JUMHHOTO COMEHOHNA HABXOmMTCA o HopMyne

B=pp, nle s (8)
TIe L ~ BONMYEHA CHIH TOK& B BETEAX conexomma, /%5 - ume-
N0 BETKOB, NPEXONAIMXCHA EQ GIAHENY INHHH COJEHOHJA., Mo h./i"/i/-v 9
MATHETHAA NpOHEDReMocTs cpefH ( Mz 4 ).
Ha pmc.5.3 m306paxeHa SaBMCHMOCTD BEAHIRHH AHONHOTO TOKRA L
KpuTiriecKoe BH4YeHHE TORA COJNE-

OT BENUYHNH TOKA CONSHORZA [
| momna Jg 4p  COOTBETCTBYeET

1 - ¢
4 A
KPHTAYECKOMY SHAYEHHD MAIHHUT--
[
L \B okt munyxwm B4, . Cremyer
Pac.5.3 A

ormerars, uro mpa J =/,
BMECTO DE3KOTO OODHBA AHOAHOTO
TOKA HadumaeTcA Cojiee MME MeHee pasmuThll cnax xpusof, 9To odnACHA-
eTcs, B OCHOBHOM, XBYMA NpHYEHAME, Bo-IlepBHX, HamrgMeM HeroTopoft
HaYaNBHO CRODOCTH ¥y 8JEKTDOHOB, BHICTANUMX C KATOAR, H, BO~BTOPHX,
RAK yEe OTMEYANOCh DaHee, MCEAXGHUEM 3JERTDHYECKOTO B MRTEHTHOTO
noneft. Ina onmpeneneHEs nemmuv_l:“, CTeAyeT B3ATH CEPeNURy yda-
cTra rpafura Mexny ToumaMmM A m B, rme rpafux mMeeT HamGOMBEYD Kpy-

THsHy. Ha pme,.5.4 npuBelieHa cxema IMTAHES IBYX3JERTDONHON JAMIH H
CONEHORNA..

@
e &Q’lﬁ% .
) | ) Puc.5.4

METOIVNECKIE YKABAHWA K BWIIOJHEHMD IAEOPATOPHOR PABOTH
I. Codpars cxemy ycraoske (pmc.5.4).

2. Tlocne mpOBEPEE CXEMH YCTAHORKM BKJNYHTH HCTOMMMKH xanpnm

3. YcraMOBHTS 3RAUEHHe GHONHOTO HANDSEEHUR ¢ + JKAsamHOE
Ha padodem MecTe. - ‘

“"\‘ 4, CHATH SaBECEMOCTS I./I.) « LA 8TOTO ¢ MOMOMBD HOTEMIHOME-

Tpa /7, CHELyeT NOCTONEHHO YBeIWYMBATL BENMUMHY TORA B OOJKQHOHéI‘v

HOPOJHOCTSD MATNETHOTO NOAA H3-38 NPMCYTCTEEA METANNEYECKEX BIEKTDO- .

i / ‘ " / /
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Ina mocrpoexna rpafwa SAEECHMOCTE I‘[[,) Heodxomemo cHaTh 10-I5
SKCIEPUMEHTANBHHX TOUGK, NPAUGM WBMEPEHHS CHeAyeT MPOBOMHMTS TAKEM
o6pasoM, YTo0N CONBUMHCTBO TOYEK OKASANACh HA coagamme® wacTE rpa-
fmra (yuacrox AB ma puc.5,3). PesyrsraTd EsMepeHME sanecT® B Tadn.l.,

5, [OBTOPHTS MSMEDSHES.I.4 XA NDYTHX SEaveNEfl aOZHOTO HANpH~
xe;m. yxasaENHX Ha padodeM MecTe, PeayAbTaTH M3MepeHmR samecT¥ B
rednl,

Tagmmg 1

t ]" ]9 z ]‘ ]. J"
1
2
3
15

6. Jna KARGOTO BNAYEHHA AHONHOTO HANDAXCHEA Uq HOCTPORTH
rpajmxn saswcamocrs 1, /7, ) .

7. Ina raxnoro rpajuxa onpereXETh ]ﬂf

8. Mcnomssya cootmomerus (7) x (8), onpeXe/mT: 3HAYEHES yREMB~
HOTO BapA;a ®MeKTpoRa (&) I RAXIOTO 3HAUEREA AHOMNOTO HANDAXe-
HES.

9. BuMECIHMTE CpefHee SHAUEHHE yAeNLHOTO SapANA ®JEKTDOR& ¥ ONE~
HEETH NOTDEMHOCTh pesynbTaTa.

Ipeuevanue : ll{or mxoggn gg:gg:nma;éj CHeRyeT ONpeleMMTh H3
JONOMHATENEHOE SATAHUE .
I, Vcoomssya naHHHe padoTH, BHYECJHTE CKOPOCTH anex'rpbxon,c
roTOpEME OHE RocTETent amoma (¥=0).
2. BHdMCINT: SHAYEHEE HANDAXERHOCTH 3JASKTPAYECHOTO HOJA HA IO~
BEPXHOCTH aHONE IpE OXHOM ES snauemmd &, .
.. 3. Onemnrs Maxcnua.gggl; PANEYC KDHEESHE TpAeXTOpME, mO KoTopol

i -
ZIBETADTCA B/EKTPOMH YA CAyYAd, KOTHA HEAYRIMA MATHWTHOLO NOMA JOC~
TET8ET CBOEIO KPETHYECROTO 3HAYEHEA,

KorerTponsrHEHEe BONDDPOCH
1. Ilo raxofl TpaeRTOpEE RBEraeTCA SADAXEHEAA YACTHOA B ONHOPOR~
HOM 9JIEKTDHYECKOM none?

2. Tlo raroft TpaeKTODHE NBUT@ETCA BAPAKEHHAR YACTEDA B OJHODOA-~
HOM MArHHTHOM mone?
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3. YTo Texoe KPETUYECKAA BE/MUNHA MHIYKIME MArHATHOTO nona?

4, Yro MSMEHETCA, ©CAM USMEHMTH HempableHEe TOKA B BHTKAX
coneHouna?

5, llpemfosaTe IDyTWE METONH HaMepeHiuAs BeNWMUHH yIEABHOTO 3apf-
I8 DAEKTDOHA.

Jadoparopkasn padora 4.6

OUPRIENFHVE YARIRHOIO SAPAJA SNEKTPOHA METOZOM OTHIOHEHMA ITYKA
ANEKTPOHOB B MATHUTHOM IIOJE

Uens padoTs

lUsnbio mauKoll padoTH ABIAETCA WSMEpEHHe OTRAOHEHHA NYYRA BIEK-~
TDOHOB B MATHUTHOM NOJIe ¥ ONpeNefeHEe YRENBHOTO 3aDANA 2IEKTDOHA
(oTHOmeHEE BADANA BNEKTDOHE K €T0 Macce).

llonroToRRa K padore

Tipe NOZrOTOERE K pacoTe CAexyeT ESYTHTH reopeTEieckull MaTepuan
IO Teme: NBENCHEG BAPAKGHHHX YACTEN B SEEXTPHEIECKEX ¥ MAAMTHHX DO~
ax (3, o I7; 4, ral0 | \ &

Ecmx sapaxerfan SacTamz (§) HBETaeTCH 0O CRODOCTED (V)=
warmmTHoM moze ( 8 ), To Ha nee meficTeyer cExa JopeHma

ot - d

} E=g[VE]. 8y
Cmna JopeRma HanpapxeHa NepUEHINKYAADHO KAK K HANDABRGHED BERTODE
REIYRIME MATHETHOTO NOAA, TAK ¥ K HANDABAGHED CKOPOCTH YACTHIM.
CrexopaTennuo, »Ta CHAS ABJACTCH NEHTPOCTPeMETENEHOR, He CoBepmasT
padoTH B He H3MeHAeT BEMMYUHH CKODOCTH. Ecm 4acTEUA ABATaeTCH B
BHOPOZHOM MATHHTHOM NOTE NepHeHIEKY/IAPHO K HANpABIEHD BEKTODPA HH-
nyxoEE ( VJ_ 8 ), 1o us coornouenns (I) moryuaem

(2)
F=gV8.
PaR KoK 5Ta& CHA8 OYyIST ABAATHCA HeHTpoCTpeMETeNBHOK, TG
]
-’/{-,’-’-' =9 V6, @)
st D — TAwB U URPYRAUCLE, LU KUiUpUR UFEET BERF@THOR MBCYALA.
U3 coorromeHEa (3) MOXHO HOIYYETH
g v (4)
— r oqv.

. m B
OIMCAHME JABOPATOPHOA YCTAHOBKH M METOX VBMEPEVH

opnck PadoTe WOHOABSYETCA BAEKTDOHHO-AJYEEAA 1pyoRa

aAAnom
LA

4

B

3
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B KOTOpo#t NyYOK 8JEKTPOHOB NepeX TeM, KAR NONACTH HA 8KpaH, OTKIOHF
ATCA MATHWTHHM moneM. [pEHIMIUANEHAS CXeMa NORAsaHa He puc.6.1.
Y
\a

Puc.6.1 Puc.6.2

9nexTpOHHEA HyIOK ycRopAeTcA ¥ QORyCEpyeTcd B 8AeKTPOHHOR mym-
ke (snexrpoms I-4 Ha pmc.6.I), XoTOpas ABIAETCAE WACTHD ®NEKTPOHHO-
-Iyuesoft TPYORW. SIEKTPORHEA OyNXA ERIDUAST: HARANMBAEGMHE RATOX
(1), ympaeagoamd sxexrpox (2), mepeuft (3) z sropoft (4) amomu.

Hamensas NOTEHIMAJH HR SHOJAX M YUpaBjALmEM SAERTDONE, MOXHO
PoKycHPOBATD 3NERTPOHHHE NYGOR ¥ MEHATH ero EHTEHCHBHOCTE.

Cropocts ¥V  ®JEKTDOHOB, BHUEJUMX ¥8 SNERTDOHHOR OYMEKM, On-
pelenseTCA DASHOCTHD NOTEHIEANOB &/ vexny maTomoM H BTODHM 8HO-
EoM. BEcme mpeHedpeus HauamsHO® CROPOCTED 8J6KTDOHOB, BHISTANEMX C
KATON&, TO HS SAKOHA COXDAHEHWA SHEPTHN MOXHO SAIHECATE:

_;g!: e//) (5)

rae € - 3apin 8AeKTDOHA.
Fis 8TOro COOTHOWSHHA NOAYYAEM BHDAEEHUWE IJA CKODOCTH :

RY: 174
V_\/m . A (6)

3a npesenaMi dNMEKTPOHEO} NyUKE SIeKTPEIECKOe NONE OTCYTCTBYeT, N3~
TOMy SMEKTDOHH COXDAHALT BeNHYWHY CBOGR CKODOCTH.

B oTCYTCTBYE MATHEIROTO MOJA SYEKTPOHH NONETANT B TOURY M
moMpHecIRpynero sxpasa 5 (pac.6,I). B nadopaToprol yeraHoBKe ®iIeR-
TPOKH MDM BHXOKE W3 BMeKTDOHHOR IyUMH NONajapT B NONBPEYHOE MATHET-
Hoe NOoRe, KOTOpoe CO3jaeTcA JNBYMHA NOCASIOBATENBHO BRINYEHHHME COfie-
vonmmiz, M2 pze flT zemmop usrimtzof muzprrEz £ HAOpEEACE  GOpUGH
JERYJAPHO IMOCKOCTE DUCyHKA. Bocmoxbsosasumchk fopwyzof mns moxs
BHYTDE IIMHHOTO COJNEHOHRA, IOAydaeM

B=Lppnl , )

e //. n 4% ¢ 1077 Tu/u; M - MATHETHES NPOEIIASMOCTH ( _/V & 1);
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M - TECEO BHTROB, UDEXOLAMXCK HA OJMANNY JMEHH coleHomna; J -
BOMWUMES CHMH TOKA B BUTKAX COMeHOREA; % ~ ROSPIMIMEHT, yIATHBA-
ol KOHKDETHYD TOOMETDED YCTEHOBKM B OCXAGNEHHE MATHETHOTO NONR
Mex1y ZByMA cozeromnaMx ( o < I). Bauemus pemwwms /7 u ol
IpEBeNeHH HA PAdodeM MecTe. '

Ha pmc.6.2 msodpaxeHa IyTa ORPYRHOCTE [4/ , 10 XoTopo# nBE~ -
TaDTCA ®NEKTDOHH B MATHETHOM DOXe. H3MeDAA PONEUMHY CMENMEHWA Iyva
Ha skpare AfA/rQ ¥ SHAT paccTOMHEe OT ®TERTPOHHOR NYWKE KO BE-
paa LM £, moxHo ompememiTs pemyc KPUBHSHN ZyTH LA . Ws puc,

5.2 pupmEo, 4TO 9 2 : »
| (R-a)f+ 42 &2, o ®
W3 8aToro COOTHOWEHHA .LONMYIAEM

2. o4 \/ (9

2a
Menomesya coorromen®a (4) m (5),oxomvaTentHo moaydaem
e 2UW ) f (10)

I emmm— .
m~ gl R?
Smavemus B x R ONpeNeNANTCA, COOTBETCTBEHHO, COOTHOMGHWSME
(7) = (9).
B nadoparopHoR ycTaHOBKe HCMONB30BAHA BNEKTPOHHO-IYIEBAR Tpy6-
KA ®JGKTPOHHOTO ocmpiorpade. QORyCEDOEKE U MSMEHEHE® ADKOCTH IATHA
H8 2KpaHe TPYORE OPOMSBOXUTCH C IOMONBD COOTBETCTBYNMEX DYY6R YIpa-

BIEHRA OCIMAZIOTpada. JNeRTDUYECRAA CXema NadopaToOpHOR  yCTAHOBKE
npEBeNieRa Ha puc.6.3. ‘

Prc.6.3

llens CONEHONRA MATAGTCH OT HCTOUHMEA HNOCTOAHHOTO TOKA (E ).
Bewumna Toku B UENW DETYMMDYETCA KONOBHM IepPOKMOUATEIEM HAIPAXEHRT
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HCTOYHEKA ¥ KOHTDOMMpYeTCA OTHENBHHM MpEGODOM ~ aMIIEPMETDOM, - BRID-
vaemuM Be Hyxiuf mpemen mxamy (IA mwmx 2A) ycramopkoft IIEDEMHIRE
(wrexwepa). IIpw aToM KoZOBHE NepeKINIATEND HA HCTOYHUKE yCTAHABIE-
BRETCA B IONOXEHWe 2 aMmepa.

MeTonmdeckEe yKasaHEA K BHIOJHEHHD 1adopaTopHol padoTh

I. CoGpaTs cxeMy YyCTQHOBKH, H300paXeHHYD Ha pAc.6.3.

2. Bumowurs ocmpinorpad ¥ NONYWETH B NEHTPe DKDAHA APKOE
clorycEpoBAHHO® CBETHAMESCA NATHO.

3. C :momomsD ECTOYA¥RA MUTAHEA YyCTAHOBETH B HeMH CONSHOMIA
BeNEVERY CUIH TOKA, JKQ38HHYD HA padoueM MecTe, ¥ H3MEDATH CMeme-
mge Q, nATHEA HA ®KpaHe ocmuLIOrpade.

4, C nowomsn mepexmwaarens /1  msmeHMTSH HanpaBlieHne TOKA B
CONEHONNe B UBMEJHTH CMemeHHe 0, nATHA HA sKxpaHe ocrmanorpafa.

5. BHYHCINTS CDefiHee 3HAYEHHE CMEHEHES

—-g 1G] +/ 0;7'
=3

-8, llopropurs ®wsMepeH:s I m.3-5 ;i ApyTEX 3HaveHufl BeEURHH

CHJH TOKA B CONEHOHXE, YEAQ3AHHHX HA pacoyeM mecTe,
PesynpraTh msMepeHEf 3aHecTH B TAlmy; -

0'”” £r/
A A s 5 R,fn- B | .7

(1I)

P

7. Vcnombaya coorHomsmua (7) u (9), mwumcmars 3nauenua R u B
Lid KAXOOTO 3HAYEHHA BEJMUMHH CHAH TORS B COJAEHOMIE.

8. Vcnompaya coorHomenme (I0), BHYMCIMTH 3HAYEHEE yHeTBHOTO
3apAzna BAEKTPOHS M ONpeBeNHTh CPENHee 3HAYEHHe e//p .

9. OmemWT: MOTpEmHOCTE: ompelencHui €./47 .

JONOJHITEIBHOE 3AJARVE

4. Kaxoft cmmm TOK HYRHO MpONYCTHTH Wepe3 BETKM COMEHOEIA,dYTo0H
9MEKTPOHH He NONARAMM Ha SKpaH ocmEIorpada.

2. llpm ozHOM WS 3HaveHEH CHIH TOKA B conenoune (N0 yrazaHum.
IperiofasaTend) ONDENEMHTD:
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&) pemmuHy cuwm Jopenna, meftcraymmelt na SJEKTPOH B MATHUTHOM
none;

G) YCKODEHHE BIEKTDOHA NPE eTO JBUXCHEHM B MATHETHOM 1IOMe;

B) HSMeHEHWe EMIyIBCA BMERTPOHA 3a BPEMA €T'O IBEXEHEA B MArHE~
THOM [ONe;

T) Xaxoe aNeXTpEuecKoe mode (mo pemumHe X HAIPABJEHN) HYXHU

CO37aTs, YTOCH BJEKTPORH IDH NPOXOKNGHEN MATHETHOTO NONT HO H3MOHS-
T HalpapleHNe [BUMeHEA?

KowrTporsuuwe Bompocu:

I. Do xawo# TpaerTOpHE nsnraewc& 3apAXeHHas YACTHNA B ONHODPOX~
HOM MarHMTHOM moJe?

2, Tlovemy mompasounuti KosdfmmeRT B cooTHOmeHMH (7) meHBmE e~
HEOHT

3. lpenroxure NpyTmE METONH OMpEXSTGHEA YUETBHOTO 3apaza
8IEKTPOHA,



