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HEKOTOPBLIX 3A0AY

MATEMATHYECKOIO AHAJIU3A

MspecTHo, 4o COMETAHNE AHAAHTHYCCKHY H Mpadii-
YecKHy pacyeTonr Boerad spderTrsno, Yesoonue yued-
HOrC MATEPHAAS OKAZKIBACTCH PAYVEREe B yeToHYeBes, a
HPOBEAEHHE HCCASBADBAHHA — OoASe YCHCWINLIM.
BasmuefuMyMy 3BeHBAMM AOAKHLI CTATE, BO-IIEPBLIX,
OOPeARACHEE KRYTa 3aAa4 M, BO-BTOPLIX, OTHICKaHMe
IKBHEAACHTHEIX Moaeaei. o Baxuo, yTolul reomer-
PHUSCHKHE [OCTPOGEHWA H BRIMHCASHHS OLIAK BHYTPEHHE
CEA33HL] ¢ PaccMaTpHBaeMeIME o0FsekTaMu. Torpa reo-
MeTpHyeckie (hurypel Boe BpeMa GyAyT HAaXOAMTRCH B
noAe 3peHUA MocaepopaTead, o [1]. B passurie [2]
MOKAMEM HECKOALKD NPHMEROR M2 TeOPHH NPesRADE.
Myctn TpeGyeTod ONPEARAHTE AHAYEHHE NPEARADE
CABAYIOIMX COOTHOUIRHHA
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B ABYX mepBlIx DpHMEepax NpH MOACTAUOREE
JHAMEHHA APryMeNTa BOSHHKACT HEONPEASARHIOLTh
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d B TPeThEM — HeONpPeABACHHOCTE BHAG E

HMapecTuo, YTo pacCKpPHIBATE TAKHE HEOMPEARASHHOCTH
MOXHO HOCKOABRKHMH cniocofaMu, B T.M. NpHMeHqs
npasuan [ AonuTasn ((php. MaTeMaTHxRa — 1661 —
1704 r.r.). OTMETHM, YTC B ARAHHOM CAYHAE HAC TIPEAAR
BCETO HHTEpeCcyeT rpatho-reoMeTRHUECKA CTOROHE RaK
HCXOAHBIY AGHHELX, TAK H IPOOECCd PeLeHHsL. Pacomor-
pHM noapofHes cooTHOIEHHEe (1), O003HAYHM HHCAH-
TeAb KAk PyHELMIO
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TNocaspHEE BHDEMEHHE 380307 HapadeAay, ¥ ROTOROH

KOOPAMHATH BeDIIHHEL MOTYT OLITE ONDEeARACHLL 110
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HARECTHRIM ZOBHCHMOCTAM. X=- Eﬂ".- rae b=2, a=1.

Toraa x=-1 W wxj=1-2-1==-2, [Mosomue x=0,
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HAMEFTATEALHAR TECMETPHE H KOMMESITEFHAR MPADHEA

HafABRM KODPAHHATY NeReCoYeHUA Napadoakl © 001D
wix). Maeem yix) = -1 [Tpayix) = 0 noayuaes

Xpg =—ld4l+1=-12141.

JHaUNT, x, =041 W 3y = -241
OB0IIAYHM JHAMEHATEAL KaK (DYHEIHID
ofx)=3x" + 2, 16}
TAAAMNYIO TAKKE napaloay, ¥ KOTopod EOOpAHHATH
X, w(x] BEPUIHHL BYAYT COOTRETCTBEHHC PaBHE O W 2.
Ipw srom Ok wix| COBMECTHM C wix|. B 0BenpHITATOM
CMBICAE TaKYHY OCh KOOPDAHHAT NPHHATO CHHTATE OChIO
opaHHaT K 0o003HadaTeE KaKk Hrpek. OTHOUIeHHe
PIVHELHH wix) & DYHEUMH o]x] MOMKHO PEAAHIOBATL B
COOTRETCTRMH C METOAMKOR, HaroHeHHoN B [2] nyTem
ADYYX npeclpazonanuid. BHavase NOAYVYHTE COOTHO-

meHHe ~ o7
g w(x)

He 3aparanch [eAkid MpOAHAAMIHPORATE XapakTen
HCEOMOH AHHHH, OTMETHM, UTC OHA NPOHART Yoped
rourd -2.41 1 041 ropHIOHTAABHON OCH KDOPAHHAET H
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MoK HE AOCTHIAK PEIVALTATA B OIPEASARHHH [IPeaeAd,
XOTA ¥ NPHOAHIMAHCL B HATIPABACIIHH [[CAH. AAALHe-
LIHE LUIArH ADARHE ORITE HANPABABHE B CTOROHY Ipaco-
reaMeTPHYECKON BERCHH NPABHAA ADIIHTAAR B DACKPLI-

)
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Pac, 1.

Fpadey 3THX hyHENHA npeactasanioT cobod
TPAMEIE AMHWH C YTAORRIMH Koahip I HEHTaMH COOTBET-
creeHHD 2 W 6. MacTHo® 0T ABACHHS AHAYCHH
HA3BAHHEK KosdpHoMe HToR DyACT ARARTLOR DPeARADM
coorHomenn (1], Mo npanuay Aomdrass Tpedyencs ewe
OAHO AEACTEHE, 8 HMEHHO BLIMHCACHHE RTOPCH NpoMa-
BOAHOM OT (PVHEIMA wix] 1 o(x). CABADBATEARHD, HMEEM:

yWix) =2,

w'x)=6.

C reoMeTpHYCCKHEY NOTHIHT 3THM 3HAYeHEAM
COOTRETCTEYIOT ABE [IPAMBIE, MADAAACALHLIE OCH X W
HMeIHEe OPAHHATE CODTROTCTREHHO 2 1 6,

Mrax,
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B cayude HepecTaHoBEN MOCTaMH YHCAHTEAR ¥ 3Ha-
MEHATEA B COOTHOIIEeHHH 1) snaqgciie npepesa Dyaer
paBsHO 3,

Kak BHAHG, YCTAHOBASHA TIOAHAA AHAADIHA AHAAHTH-
YRCKHE, FPao-re0MeTPHYeCKHY PACYETOR H NOCTRO:-
HMHA,

Mpoanaanadpyesm cooTnowedyde (2). B yrod yacrs,
IOAAran, YTo apayd peieHa, T.e. TpelyeMeld npeasa
HalALRH, CABAYET PA3LICKATE TAKHOC 3aBHCHMOCTH,
KOTOPRBIE MO3B0AHT CEECTH ASHHYIO 3apauy K ADYTHM,
HABECTHREIM patee [3]. Cpasuusan (2} ¢ (1], BHAMM, UTO R
TOM H ADYTOM CAYYAC 3AAAH0 OTHOUNIEHRE ABYX MHOIO-
wABHOB, CASADBATEARHD, MOMKHO DTPHMCHHETE CAHY H TY
e METOAMEY DELICHHR, 8 HMEeHH

a) oBO3HAYUM HHCAMTEAL y* ¢ -3y "epes y(x], o
AHAMOHATEAL Jx? 20 Yeped wix). Belpamedue iy
IAAACT KPHBYIZ HETREPTOIC MOPAAKA, 8 mix] — napaboay
BTOPOIO HOPAAKA;

O] npUMeHAR MOCABADBATEARHO NRABHAD AOIIHTAAN,
HAXOAHM

limi{x] =

W

Fpafmiky GyYHEURA, YHACTBYIOLWIHE B PRIUEHHH,
NOKAazaiLl Ha prc. 2. PACITHDHM NOCTABAE HHYHY 38434y
[peaBapHTeARHO YCACEUMOS (hyHENHK ywix] = x* - ' - 3x,
wil=4x" -3x% =3, wx)=12x%-Gx,  y"[x)=24x-G,
WK} = 24 HA3KIBATE CEMERCTEOM Y HKLHA MHOAHTRAT,
B TO RpEMA Kak DyYHEIHH m[x]:?x! + 0 ox)=14x,
wx) =14 — ceMeHcTEOM. YHEIMN anaMedaTteas. [o-
CTABHM AMIOAHHTEARHYIO 134349y HA AMHHAX coMeloTs
HAATH TOUYKH, ¥ KOTOPRIX KaCATEARHEIE TPOXOAAT TI0A
HATIRDeA-3AAaHHEIM YTAOM HAEADHA . n‘,’CTb YIOA
= :l.n_',l:_;ﬁ = 8033 . ToukaMd CEMeHCTRa aHAMEeHaTeAR
spariorTcH A u B Tovkamu ceMeAcTEa UMCAHTEAT OYAYT:
Iln K, GuH EunF CuD lNoacuuMm cKazaduoe Ha
NPHMERE IEPBRIX ABYX TOUCK;

B] BHAMAAE OTMETHM TOURY A NepeccUcHEd AHHHH
©[x] € OpAMOl, ¥ koTopoi v =6. Monoasays cooroet-

6 3

CTBYHALYR PODMYAY, HOAVIAEM X = TREL
| MOCAE 3TOFO 42PEd TOUKY A [POBEAEM BEPTH-
KAABHYES IIPAMYIO AD NEPECeHeHa ¢ AHHHeR w(x). [Toay-

3

HeHHY I TOURY obo3tausy Byrsof B, y KoTopoi xp = 3
. 3 9 71 -

aYp=ulx)= -!'I::P_IJ +8a E 4+ 8= ? = 10285714, Tarum ofipa-
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HLEH AMHHH (B AAHHOM CAYHAe NepRoil MPOHIBOAHO] K1
TAKAHMUHBAETCH Ha NPeARAVILER [B AaNHOM CAyYde
HCXOAHOH) TOrO #e ceMelcTRa AHHHA, AHAAOUHYHO
CTROATCH ApYTHe napel Touer. Ha puc.2 rpadiku
PYHEITHE g™ (x] | o'{x} HE [I0Ka3aHbL.

Cootaowenue (3], [TorkameM aHAAHTHYCCKOD PeLe-
HHE, GCHOBAHHOE Hil HCNOALIORAHHN DPaBiad AOIHTAANL,

x -6 K -h . x 2
lim ~——— = lim — = lim 2 .-
wli X - 35 =3 =36 x-edn ]
= lim = ]— = ]
¥y 2xE 12 (8)

FMpatpo-reoMeTpHYecKas HHTEPIPETALHA N0KA34HA
Ha pyc. 3.

NocacaHHA NpAMEep, COFTHOMEHHE (4), OTHOCHTCA K
CAVYEID 3GAAHHA NPOCTPAHCTREHHOH AMHHH B HapaMeT-
prueckoi hopse. B KRaapaTHEX cROOKAX NPHBEASHEL
YPaBHeH A, 0 KOTOPEM PACCYUTHIBAIOT COOTRET-
CTREHHD AHAUSHHA [IPeASAOR KOOPAMNHAT X, ¥, &, KOTAd
napaMerp L CTPeMHTCR K HYAID. PaccmorprsM noouepes-
FIO BRI P e HHA
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Puc. 3,

IpUMeHE TRABHAD ADIHTaARA, [OAY M
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Mpadro-reoMeTPHYECKAaR MOACAL, ACKRATHAR pac-
CMOTPEHHOR AHAAHTHYCCKOH, TREACTABACHA Ha PHC.4.
[MpH 21oM OCH X M ¥ COBMEIEHB] AM KOMIAKTHOCTH
epresa, PaccMoTpeHHad AWHHA ARAACTCH MPOCTRAN-
CTREHHOW CHHPAALID, OAHA HI TOUCK KOTOROR HMEeoT
KoopaMHAaTEE Xy =1, ¥, =0.5, 2; = 3. T1pn | = = 3Hauyense
X —+w, y = 01z o0 MNpuges U He moser OuTs MeHBLLE,
qyeM — 1.

B saramueHne oCTARTCA COCAATRCR Ha Ypespbaiiinog
EMEYED, Ha Halll B3PAAA, IIHTATY 4., OB0WeH3BRCTHD, 4TO
reaMeTpHYSCKAl HHTeDIReTanHa aarefpandecKny
aapad, HAW HHGUe — Nepenop, asrebpanieckod 1apaun
Ha MECMETPHYSCKHA 236K, Apatercs e R THBHbEM
CREACTHOM PEelISHHS 3aadd, 3T0 NOMOTEET H HAATH
pemerie, d YOeAHTRCR B eT0 NPABHALHOCTH HAH
OOHARYHEMTL 0IHEKY. .. » (3]

BriROABI:

. B cayuae, KOraa apryMedT CTPEMHTER K KaroMy-
AHOO MHCAY H3 PAUHOHAABHOID DAAS, TRAdo-recMeTRm-
HeCKad MOAERAR YAIIlE BCETO CROAMTCA AHINE K NOCTROR-
HHID rpathH Kol IVHKIIHA, 8 3HaYeHHe [IpeAsAd OTHOLIR-

wix)
Hit — K BEIYMCARHHIO OTHOWEHUA T .

2 IN'patho-reoMe TPHYECKHE MOABAH ONPEABAEHHH
NPEARAOE CTHOWEHHA (%) MHOMOYARHOR PA3ASARHITCH
HA TPH IPYONOB B 3aBHCHMOCTH OT KOHQHIYPanuH

m PYHEIME yix) | ofx).

Wit
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Puc, 4.

3. BoTol cnaan NP BOATHEHOBECITH HeOIReAcA e -

af

0
HOCTeH RHAa =, anbo — YRAGANIEIE MOACAN CTROATCR
]

K
Hd OCHOBEHMH BbINOAHEHHY HPeolpaioBaHMi 3a/AHHEX
PIYHELMA © DEABI NRPHBEASHHA HX K BHAY w lxl=a H
@, %)=b, TAZ 0 335307 HHCAQ OPOHIBOAHLY, pasnoe
NOKAIETEAR CTENEHE MEHOMOYACHOR. B CROIO o4epeas, 4
H b nprofpeTaiT 3HA4MEHHA M3 PALNOHAABHOID PHAL
HHCEA,

4. B caydae, KOraa lx], o(x) — CAQMHEIE (yHELNY,
rpatho-reoMeTPHYS CRad MOACAR CIPEASASHH TTPEARAMIR
CTHOIEHEA (DYHELME CTRPOMTCON Ha OCHOBS BLITTOAHCHHS
KOMOOSHIHA BHEKTHBHEY MeOMeTpHYeCRHY npeobpa-
Z0BaHHH.
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