JlabopaTtopHnast pa6ora Ne 1
YUCJIEHHBIE METO/JbI HYJIEBOI'O ITOPAAKA

Lens Da6OTBI: OCBOUTH MCTOAUKY IIOMCKa 3KCTPEMyMa C IMOMOMIBbIO YHMCIICHHBIX
MCTOJOB HYJICBOI'O IIOPAIKA.

1. TEOPETUYECKUE CBEJIEHU A

1. 1. Obwasn xapakmepucmuxa npamvix Memooos

K ducneHHeiM MeTOogaM  ONTHUMHU3ALMKA  HYJIEBOTO  TMOpSAIKA  OTHOCSITCS
BBIYUCITUTENIBHBIC aJITOPUTMBI IOUCKA DKCTPEMYMA, HE UCIOIB3YIOIIME UHPOPMAIUU O
MPOU3BOJHBIX IeneBo ¢yHKuMH. Takhe METoAbl TOHCKAa OSKCTpEeMyMma TakKke
Ha3bIBAIOTCS TPSAMBIMH MeToaamu. [lo cpaBHeHuio ¢ MeTogamMu 0ojiee BBICOKHX
MOPSAJIKOB, OHHM OTJIMYAIOTCS OONbIIeH BBIYUCIUTEILHOM YCTOMYMBOCTBIO, HO, Kak
MpaBUiIo0, 00Jiee MEAJICHHOW CXOJUMOCTBIO (CXOJMMOCTh THUIHMYHBIX METOJIOB HYJIEBOTO
MopsAJIKa JUHEHas, TO €CTh C KaXIbIM IIaroM TOYHOCTh BBIUYMCICHHI BO3pacTaer
npuMepHo B K pa3s, rae koHcTaHTa K 3aBHCHUT OT METOAa U CBOWMCTB IEJICBON (PYHKIINN).
Kpome Ttoro, meronpl HyJIEBOro TMOpsAKa — EIUHCTBEHHBIE METOMBI, KOTOPHIC
MPUMEHUMBI K (GYHKIHMSAM, HE HMEIONIMX MPOU3BOJHBIX BO BCEX WIHW B HEKOTOPBIX
TOYKaX.

B nannoii paGote paccMaTpUBAarOTCsS OJHOMEPHBIE METO/Abl ONMTHUMH3AIUU, TO €CTh
neneBass GyHKOMS sABiIsSeTcs (yHKIUEH ofHOW mepemeHHON. PopMmalbHO 3ajada
CTaBUTCS CIICYIOIINM 00pa3oM:

3amana ¢yHkius oxHou nepemenHoi f(X), rme a < X < b. Tpebyercs ¢ 3agaHHO#
TOYHOCTBIO € HAWTH 3HAUYEHHUE X, MpH KOTOpoM f(Xg) MEUHUMAITBHO.

f1(x) $2(x)
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Pucynok 1. Yaumonaneusie pyukiuu. Ha otpeske [, b] dynkuus fi(X) yaumonasbHa,
fo(X) — Her.

OmnuiemM JABa MCTOJa I pCIICHUA ITOU 3aJadyu — METOoA AUXOTOMHH U METOI
30JI0TOI'0 CCUYCHUsI.



1.2. Memoo ouxomomuu

MeTo IMXOTOMUH TaK)Ke HA3bIBAETCS METOOM JCICHHS rmormoiamM. HeoOxoamMbiM
YCIOBHEM [UIsi €r0 NPUMEHEHUs SBISCTCS TPEOOBAHUE YHUMOOAILHOCMU TEIEBON
dbyukuuu f(X): Ha paccmarpuBaemoM mpomekyTke [a, b] dyukus f(X) momkHa UMETh He
Oostee 0IHOTO SKCTpeMyMa (CM. puc. 1).

AJIropuT™M

1) Ha HayanpHOM 3Tare BhIOUpaeTcs OTpe3okK [@, D], Ha KOTOPOM HILETCS MUHUMYM.
2) Beruucnsercs mosioxeHue mneHTpa orpe3ka C=(a+b)/2 u 1eHTpoB ero mpaBoi u
JeBoi moj0BHH: X;=(a+C)/2, X,=(c+b)/2
3) Beruucnstores 3naucaust Gyukiuu fO, f(xy), f(x,)
4) 3naucHust PYHKIUU B TOUKAX C, X1, X CPABHUBAIOTCS, U OMPEICIISICTCS MOJTOKECHUES
HOBOT'0, YTOUHEHHOTO MHTEpBaja MoucKa. [Ipu 3TOM HHTEpBaI MOUCKA YMCHBIACTCS
B 2 paza:

1. Eciu f© > f(X,), To HOBBII 0oTpe30ok: [a, C]

2. Ecin f© > f(x;), To HOBBIN 0Tpe3ok: [C, D]

3. MHave HOBBIM OTPE30K: [X1, Xo]
5) Ecnm muimHa oTpe3ka craja MEHBIIIE 3apaHee 3aJaHHONH TOYHOCTH €, TO AJTOPUTM
3aBepIIIaeTCs, HHA4Ye OCYIICCTBIACTCS MEePEX0 1 Ha mar 2,

AJITOPUTM MPOUJUTIOCTPUPOBAH PUC. 2.
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Pucynoxk 2. Metoa nuxotomuu. [Tokaszan ciryuaid, koraa f(x;)<f(c)

JInst yMEHBIIEHUST KOJIMYECTBA BBIYMCIEHUN MOYXHO BOCIIOJIB30BAaThCSl TEM, YTO Ha
BTOPOM M MOCJIEAYIOMIMX IIaraXx 3HaueHue (yHKIUU B LIEHTPE HOBOI'O OTpe3Ka Bceraa
OyZeT BBIUMCIICHO HA MPEbIAYyIIeM IIare, Mo3ToMy Ha Ka)JI0M HOBOM Imare Tpedyercs
BBIUMCIIATH HEJIEBYIO (DYHKIIHIO TOJBKO B IEHTPAX MPABOTO U JIEBOTO IMOIYOTPE3KOB.

Tak kak KaXIbld TMOCIEIYIOIIMHA OTPE30K BCErjga POBHO B 2 pa3a MEHbIIE
MpeAbIIyIIero, METoJ AUXOTOMHHU OOECIeUMBAET YBEIMYEHHE TOYHOCTHM B 2 pasza 3a
Ka)X/Ible 2 BBIUMCIICHUS IeNEeBOM (YHKIMH, WU, B CPEIHEM, B 212 = 1,41... pa3a Ha 1
BBIYUCJICHUE TIEIeBO (YHKIIUH.



1.3. Memoo 30n10mozo ceuenus

MeTtoa 3070TOr0 Ce4eHusi aHaJOTHYEH METOAY JEeJIEHHs IIoIoJiaM, HO BMECTO
JieNIeHUs] OTpe3Ka Ha paBHbIE YAaCTH B HEM HMCIIOJIb3YETCs JI€JICHHE B 30JI0TOM MPONOPLHUU:
o=(+ 51/2) /2 =1,618.... Tak ke, KaK ¥ METOJ AEICHUSA MOIOIaM, METOJ] 30JI0TOTO
cedeHus TpedyeT Toro, YTo0bl PyHKIHS ObliIa YHUMOJAIBHOM.

AJITOpUTM

1) Ha HawyanbHOM 3Tare BEIOMpAeTCs OTPE30K [8, D], Ha KOTOPOM HUIETCS MUHHMYM.
2) BHyTpu oTpe3ka BBIOMpAETCsl TOYKa C, ACJSIIasi €ro B 30J0TOM OTHOIICHHH, TO
€CTh TaK, YTO OTHOILIEHHE OOJBIIEH YaCTH OTPE3Ka K MEHbIIIEH paBHO OTHOLIECHUIO
BCEr0 OTpe3Ka K €ro 0oJIbLIEH YacTu:
c=a+ (b-a)o.

3) Onpez[enﬂeTcsi MOJIOKEHUE JOMOJIHUTEIBHOM TOYKHU X, KOTOpas pacCIOJIOXKCHA
CUMMCTPHUYHO TOYKE C OTHOCHUTCIBHO LICHTPA OTPE3Ka.:

X=a+b-c.

4) Berumcnsiorcs 3nadenus ¢pyukuu f(a), f(b), f(c), f(x).
5) Beruncnenue 3Ha4YeHHs (DYHKIMH CPaBHUBAIOTCS W ONPEACISICTCS HOBOEC
HOJIOKEHHE MHTepBajia moucka (cM. puc. 3):
1. Ecmu c>Xx:
I. Ecmu f(X) < f©, To HOBBIIT OTpe30K: [a, C],
ii. Muaue HOBBIM OTpe30K: [X, D],
2. Ecnu €<x: (3Ta cuTyanus MOXeT BOSHUKHYTh Ha BTOPOM IlIare u jajiee):
iii. Ecmu f(x) < f(c), To HOBBIN OTpe3ok: [C, b],
Iv. Muave HOBBII OTpe3ok: [, X].
6) Ecnm nnwHa oTpe3ka cTaja MEHbIIE 3apaHee 3aJlaHHON TOYHOCTH €, allTOPUTM
3aBepIIaeTCs, NHAUYe UTEPALUs IOBTOPSETCS ¢ mmiara 2.

f(x)
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Pucynok 3. Metop 3o50toro ceuenus. [Toka3an cimyuait, korma f(x)<f(c)



OcoOEHHOCTBIO  METOJA  30J0TOI0  CCUECHHUS, II03BOJMIONICH  SKOHOMHTH
JOPOTOCTOSIINE BBIYMCACHHS IieneBoil pyukuuu f(X), sBisercs To, 4TO, HaYUHASs CO
BTOPOTO Illara, 3HaueHue QyHKIUU B TOYKE C M3BECTHO C MPEIBIAYIIEro Iara, ocTaércs
BBIYHCITUTH TOJBKO 3HAYEHUE B OTPAXKEHHON TOUKE X.

Hanpuwmep, na puc. 3 f(x)<f(C), mosTroMmy HOBBIM MHTEPBAJIOM IMOMCKA CTAHOBUTCS
uHTepBai [a, C]. Touka X B 3TOM CiIy4ae OKa3bIBacTCs BHYTPH HOBOI'O HHTEpBaia U
JEITUT €r0 B 30JI0TOM OTHOIIIECHHH, TO €CTh OHA CTAHOBUTCS HOBOW TOYKOM C.

JlliHa MHTEpBaja MOMCKa Ha CIeNyoUleM mare Bceraa B ¢ = 1,618... pa3 meHble
JUIMHBI Ha TIpenplayeM mare. TakuM o0pa3oM, 3a 01HO BBIYUCIIEHUE 1IEJIEBO QyHKIMU
METOJ 30JI0TOTO CEYEHHsI YBEIMYMBAeT TOYHOCTb B 1,68... pa3, yTo Ooiblie 4em
COOTBETCTBYIOILIUHI MMOKa3aTeab MeToAa nuxoTomud (1.41...).

2. 3BAJAHUE I10 PABOTE

B naGopatopnoii pabore TpeOyeTcs Ha J000M SI3BIKE MPOTPAMMHPOBAHUS
peanu3oBaTh OJUH M3 METOJOB IOMCKa JKCTpeMyMa. MerTonx Moucka 3KCTpeMyma M
nesneBas (QyHKUMs yKa3aHbl B BapuaHTe 3ajgaHus. LleneBas (yHKIMS COIOEpXKHUT B
CBOOOAHBIX MapaMeTpa, 0a30Bble 3HAYEHMsS] KOTOPBIX TaKXKE YKa3aHbl B BapUaHTe
3amaHusa. Tum skcTpemyma (MakCUMyM WJIM MHUHUMYM) HEOOXOJIMMO BbIOpaTh B
3aBHCHMOCTHU OT 3aJJaHHOW B BapHaHTE IIeJIeBOM (PYHKLUHU U €€ MapamMeTpoB, UCXOAS U3
TOro, 4To (YHKUIUS AOJDKHA OBITh YHUMOJAIBbHOH, TO €CTh HMETh Ha 33JaHHOM
MHTEpBaJIE TOJBKO OJMH JKCTpeMyM. YTOOBI ONpeNenuTh 3TO, BOCHOJb3YHTECH
rpaduxoM QyHKITHH.

[IpencraBnenHas nmporpaMma J0JKHA MPEAOCTaBIATh MOJIb30BATEI0 BO3MOKHOCTb
yKa3bIBaTh JPYrue 3HAYCHHS CBOOOIHBIX apryMEHTOB (PEajn30BBIBATH TIpadUUecKHid
uHTepdeiic HeoOs3aTenbHO). B pesynbTare BBINONHEHUS Mporpamma J0JKHA BBIBECTU
HallICHHOEe YHCJICHHOE 3HAYeHHE OHKCTpPEMyMa M YHCIO IIaroB, 3a KOTOpoe Obuia
JIOCTUTHYTa TpeOyeMasi TOYHOCTb.

3. COJEPX XAHUME OTYETA

Otuet 1o 1abopaTopHO paboTe JODKEH COJACPKATh CICAYIOIIUE dJICMEHTHI:

IlocTanoBka 3agaHus.

JlaHHbIE BapuaHTa.

Ocku3 rpaduka 1eneBoi GyHKINU Ha 3alaHHOM WHTEpBaJje MOKCKa.
AHanmMTHYECKH HalICHHOE 3HAYCHHE IKCTPEMyMa.

Tekct mnporpamMMbl (MOXKHO TIPUBECTH TOJBKO YacTh KOJAA, OTHOCSIIYIOCS
HETMOCPEJICTBEHHO K PEeaTH3aIiH aJrOpuTMa).

PesynbraTel BBIOTHEHUS MPOTpaMMBI Uil 0a30BBIX 3HAYCHHH, MPHUBEICHHBIX B
BapHaHTE.

7. BBIBOJBI.
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4. KOHTPOJIBHBIE BOITPOCHI

5. BAPMAHTBI 3AJIAHUI

Ne HuTepBan Meton IeneBas 3HaYeHHUsd CBOOOIHBIX
MONCKA ONTUMM3ALNU (pynkuus napaMerTpos A, B
[a, b] f(x) A B
1 [-2; 2] JTuXOoTOMHUS Ax® + Bx 1 -1
2 [0; /2] 30110TOC CeueHUE A sin(x) + Bx 1 0,5
3 [-1; 3] JMX0TOMHUS A"+ Bx 2 -1
4 [-2; 2] 30JI0TOE CCUCHHUE 1/(x° + Ax + B) 0 1
5 [1; 5] Jluxotomus A In(x) + Bx 2 -1
6 [-1; 5] 30710TOE CeUeHue Ax® + BX 2 -4
7 [1; 5] JluxoTomus A In(x) + Bx 3 -2
8 [0; /2] 30710TOE CeueHue A sin(x) + Bx 2 \2
9 [0; 3] JuxoToMus A" + Bx 1,5 -2
10 [-1; 3] 30710TO€E ceueHue 1/ (x* + Ax + B) 1 1
11 [-2: 3] JIMXOTOMHS AX® + Bx 0,5 2
12 [0; 4] 30710TOE CeUeHue 1/(x° + Ax + B) 2 1
13 [-2; 2] JluxoTomus A" + Bx Yo 3
14 [0; /2] 30710TOE CeUeHue A sin(x) + Bx 1 \3/2
15 [-1: 4] JIMXOTOMHES Ax® + BX 1 -2
16 [1; 5] 30J10TOE CeUCHHE A In(x) + Bx -7 3
17 [-3; 3] Jluxotomus A" + Bx e -1
18 [-5; 0] 30J10TOE CEUCHHE 1/ (X + Ax + B) -2 5
19 [1; 7] Jluxotomus A In(x) + Bx 6 -3
20 [-1; 2] 30710TOE CeUeHue Ax® + BX 2 2
21 [0; /2] Jnxoromus A sin(x) + Bx 3 \3

TodHOCTh, ¢ KOTOPOH HEOOXOIWMO HCKATh 3KCTPEMYM
OJMHAKOBA JIJI1 BCEX BAPUAHTOB U PaBHA 10°®,

IEJIEeBOM  (PYHKITUH,




