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1 IMosicuuTeILHAA 3aNIMCKA

JlanHble METOIMYECKUE YKAa3aHUSI TIO BHIITOJIHEHUIO MPAKTUYECKUX U JTA00paTOPHBIX paboT 1o
OI1.10 Yucnennsle METOBI CIIEIIMATIBHOCTH pa3paboTaHbl B COOTBETCTBUH C pabovel mporpammoit
JUCHUIUIMHBL M TpeIHa3HayeHbl ISl MPHOOpEeTeHUs: HEOOXOAMMBIX MPAKTUYECKUX HABBIKOB U
3aKpEIUICHUS]  TEOPETUYECKHX  3HAHUW, TMOJMYYEHHBIX  OOyYaIOUIMMHUCS NpU  U3YYCHUH
npodeccnoHanIbHOTO MOy, 00001IeHus u CUCTEeMAaTH3aluU 3HAHUU nepen
Qg QepeHIIMPOBaHHBIM 3a4E€TOM.

Meroandeckue yka3zaHus TpeAaHazHadeHbl Ui oOydarommxcs crenuansHocta 09.02.07
NudopmaninoHHbIe CUCTEMBI B IPOTPAMMHPOBAHUE.

Hucuunmua OIL.10 Yucnenuble MeToAbl M3y4aeTcs Ha 2 Kypce B TeueHwe 1 cemecrtpa.
OO6muii 00beM BpeMeHH, OTBEICHHBIN Ha MPAKTUYECKUE 3aHsITHsI 10 Y [I, COCTaBIsIeT B COOTBETCTBUU
C YueOHBIM IJIAaHOM U paboyeit mporpamMmoii — 26 4acos.

OcBoenune copepxanust OIl.10 YucneHHble METOABI BO BPEMS BBINOJIHEHHS MPAKTUYECKUX

paboT obecrnieunBaeT AJOCTKEHHE 00YYaIOIINXCsl CIASAYIOUINX pe3yJIbTATOB:

p ®opMbI 1 METO/bI
e3
y OcHoBHbIE MOKa3aTen KOHTpPOJIS Ounenka pe3yJibTaToB
JbT
OLICHKH pe3yJ/ibTaTa pe3yJ1bTaToB o0yueHHs
aThl
00yueHust

IIK | IIpoBOAUTH CpaBHUTEIILHBIN HabOmonenue npu | «OTIMYHO» - TEOPETUUECKOE

3.4 aHaJIu3 IPOrpaMMHBIX BBIITOJIHCHUHA CcoJepKaHHue Kypca OCBOCHO
NPOLYKTOB U CPEACTB IPaKTUICCKUX IIOJIHOCTBIO, 0e3 HpO6€JIOB,

3a7laHUN.
pa3pabOTKH, ¢ LEIBIO HH6 yMeHHUs1 COPMHUPOBAHBI, BCE
a0xirosieHue npu
BBISIBIICHHSI HAITYYIIIETO TIpeyCMOTPCHHbIC
cobecez0BaHMN C porpamMMoil yueOHbIe 3aaHus
peLIeHUs COTIIaCHO KPUTEPUSIM, nperoaBareseM y
BBINOJIHEHBI, KAYECTBO UX
OTIpeIeIEHHBIM TEXHHYECKIM
BBINOJIHEHUS! OLIEHEHO BBICOKO.
3a/laHueM
«XOpouIo» - TEOPETHUECKOE

IIK | CoOupaTh UCXOIHBIEC TaHHBIE COACPKAHUE Kypcd OCBOCHO

5.1 | s pa3paboTKu MPOEKTHOM MIOJTHOCThIO, O€3 PoOeIIoB,
JOKYMEHTALMA Ha HEKOTOPbIE YMEHUS
I/IHq)OpMaI_II/IOHHYIO CHUCTEMY C(I)OpMPIpOBaHLI HEOAOCTATOYHO,

BCE IIPEyCMOTPEHHBIE

OK | Tlonumaer BBIOOp crocoba Ha6nronenue npu | IporpamMmoi y4eOHbIe 3a1aHus

1 PCILICHNA  3a/mad - cobece10BaHNH € BBINOJIHEHBI, HEKOTOPHIE BUIbI
po(hecCHOHATIBHOM .

pod [IPEIo/IaBaTeIeMm, 3alaHUU BBINOJIHEHBI C
NPUMEHHUTEIHHO K Pa3IMIHBIM Ty I—
KOHTEKCTaM RN OUTHOKAMH.
raHu3anuen

OK I[eMOHCTpI/IpyeT HaBBIKU P ! ((yl[OBHCTBOpI/ITeJ'IBHO» -

2 HCIIOJIb30BAHMS COBPEMEHHBIE ACATCIBHOCTH B TEOPETHYECKOE COIEPIKAHUE
CpEICTBA MOKUCKA, aHAIIN3A U 1ponecce 5 Kypca OCBOGHO YaCTHUYHO, HO

IPOMEKYTOUHOU
MHTEpIIpeTaluy HHpOpMaIuy, P y MPOBEBI He HOCAT
U UH(OpMaIMOHHBIE aTTecTallly,
CYILLIECTBEHHOTO XapaKTepa,
TEXHOJIOTUH ISl BBITIOJTHEHUS HabIoIeHne 3a
3a71a4 IPO(eCCHOHANBHOI opraHm3amei HEOOXOZMMBIE YMEHHUS paOOTEHI
NeSITeIbHOCTH aHAIIU3 U pPaBOTHI C OCBOEHHBIM MaTepUajoOM B

OK | Ilnanupyer u peanusyer uH(popMaIueit OCHOBHOM C)OPMUPOBAHBI,

3 COOCTBEHHOE OOJBIINHCTBO
npodeccuoHaIbHOE U MIPEIYCMOTPEHHBIX
JUTHOCTHOE Pa3sBUTHC, porpaMMoil o0ydeHus
peINPUHUMATEIBCKYIO




JeSITEeTbHOCTD B
npodeccronansHoit chepe,
UCTIOJIBb3YET 3HAHUS 110
(hMHAHCOBOI I'PAMOTHOCTH B
Pa3IMYHbBIX KU3HCHHBIX
CUTYaIHsIX

OK

JleMoHCTpHpYET paboTy B
KoMaHze, 3(pPeKTUBHO
B3aUMOJICHCTBYET C
KOJIJICKTHBOM M KOJIJIETaMH,
PYKOBOJICTBOM, KITUEHTAMH

OK

Ocy11ecTBIISET yCTHYIO U
IMUCbMCHHYI0 KOMMYHHUKAIIUTIO
Ha TOCYIapPCTBEHHOM SI3BIKE C
y4eToM 0COOEHHOCTEH
COIIMAJIBHOTO UKYJIBTYPHOTO
KOHTEKCTa

OK

JlemoHCTpUpYyET
HCIIOJIb30BAHKE
MH(OPMALIMOHHBIX
TEXHOJIOTHH B
npodeccnoHaTBEHOMI
JCSTSILHOCTH

y4eOHBIX 3a7aHUI BBITOIHEHO,
HEKOTOPBIC U3 BHIIIOJHEHHBIX
3aJIaHUM COJIepKaT OIMOKH.
«HeynoBneTBopuTenbHON -
TEOPETHUYECKOE  COZEpIKaHHe
Kypca HE OCBOEHO,
HEOOXOIMMBIE  YMEHHA  HE
c(OpPMHUPOBAHBI, BHIITOJTHCHHBIC
yueOHbIe 3aJaHus COAepKaT
rpyObie OIIHOKH.




OcHOBHBIE MOKA3aTeJIHd OIleHKH

(I)Oprl H METObI

3axa3unka Kk IC 1 BO3MOXKHOCTH
nx peanuzauuu B Tunosoit UC Ha

JTare MpeAKOHTPAKTHBIX PadoT

Pesynbt KOHTPOJIA
¥ P Onenka pe3yJIbTaTOB 00y4eHUs
aThl pesyabTaTta pe3yJbTaToB
00yueHust
Td MoOKeT OTpe/ieTuTh 6a30BbIe Habmonenne mpu [«OTIMYHO» - TEOPETHYECKOE COAEPIKaHUE Kypca
HC BBITIOJIHCHUH OCBOCHO TIOJIHOCTHIO, 0e3 Ipo0eoB, yMEHUS
3IIEMEHTHI KOH(UTypannu B
A/14.4 (purypau IPaKTHIECKHUX C(OpPMHIPOBAHEL, BCE MIPEIYyCMOTPECHHBIC
' COOTBETCTBHH C TPY/OBBIM 3a/laHnH. porpamMMoii yueOHbIe 3aaHHUsI BBIIOIHEHBI,
3aaHHeM Habmiofenue P hequectno 1X BHITOTHCHIS OLEHEHO BBICOKO.
cobeceoBaHHM C «XOpOIIO» - TEOPETUIECKOE COAEPIKaHHE Kypca
TIpernoaaBaTeieM
OCBOEHO TIOJIHOCTBIO, O€3 Mpo0esioB, HEKOTOPBIE
MeHHUs chOPMHUPOBAHEI HEJIOCTATOYHO, BCE
TO MoxeT onpeneanuTh v opnp . ’
MpeayCMOTPEHHbBIE IPOIpPaMMOi ydeOHbIe
B/01.5 THiepBOHaYabHbIE TPEOOBAHUS BallaHus BHITIOJIHEHBI, HEKOTOPHIE BUIbI 3a1aHUM

BBIMTOJIHEHEI C OIIHOKAMH.

«Y IOBIIETBOPHUTEIHLHOY - TEOPETHUECKOE
CoJIepIKaHHE Kypca OCBOCHO YaCTUYHO, HO
MpoOEITBI He HOCST CYIECTBEHHOTO XapakTepa,
HEOOXOAUMbIE YMEHHSI pPAOOThI C OCBOCHHBIM
MaTEepPHaIOM B OCHOBHOM C(HOPMHPOBAHBI,
0OJIBIIMHCTBO MPEYCMOTPECHHBIX MPOrPaMMOi
00yueHHs yueOHBIX 3aIaHHUI BBIMOJIHCHO,
HCKOTOPBIC M3 BBHITIOJIHEHHBIX 3aJaHUN COCPIKAT
OIIMOKH.

«HeynoBneTBOpUTEILHOY - TEOPETUIECKOE
coJiepXaHue Kypca He OCBOGHO, HEOOXOJMBbIe
yMeHUsI He COPMHUPOBAHBI, BHINIOJTHEHHbIE

y4eOHbIe 3aJaHus CONepKaT IpyObIe OMIOKH.

[IpakTuueckue pabOTHI MPOBOASTCS TMOCIE M3YYEHUS] COOTBETCTBYIOIIMX Pa3/ieJiOB U TEM
yuebHol nucrumuinHabl OI1.10 Yucnennsie MeToapl. BeimonHeHne 00ydaronuMucs MPaKTHIECKIX
paboT MO3BOJISIET UM MOHATH, TJIC M KOT/Ia H3y4aeMble TEOPETHUYECCKUE TTOJT0KEHUS U TPAKTUUECKHE
YMEHHSI MOTYT OBITh HCIIOIH30BaHbI B OYIyIIElH MPAaKTUYECKON e TEIbHOCTH.

B pesynbrare BBIMOTHEHUS MPAKTHUYECKUX pabOT, MPETyCMOTPEHHBIX MPOTPAaMMON IO
yuebHo auctumuHbl OI1.10 YucnenHble MeTOIbI, 00yJarOImIUics JOMKEH:

YMETH:

HCIIOJIb30BATh OCHOBHBIC YHCJICHHBIC METOABI PCINCHUA MATEMATUUCCKUX 3a1a4;

- BBI6I/IpaTB OITUMAJIbHBINA YMCICHHBIN METO JJIS peuICHuA IIOCTaBJICHHOM 3aJa4u,



— JlaBaTh MaTEMAaTWYECKHE XapaKTEPUCTHKH TOYHOCTH MCXOMHOW MH(OpMAIMH U OIICHUBAThH
TOYHOCTb MOJTYYCHHOTO YHMCICHHOTO PEIICHUS;
—  pas3pabarbIBaTh QITOPUTMBI M TPOTPaMMBblI JUIS PEHICHUS BBIYACIHUTENBHBIX 3ajad,
YUUTHIBAs HEOOXOAUMYIO TOUHOCTh MOJTy9aeMOT0 pe3ybTaTa.
3HATB!
— METOJbl XPAHEHHUS YUCEI B TAMSITH 3JIEKTPOHHO-BBIYUCIUTEIBHON MauHbI (1anee — DBM)
Y JICUCTBYSI HAJl HUMH, OIICHKY TOYHOCTH BBIYHCIICHUN;
— METOABbl  pEIICHHS  OCHOBHBIX  MaTEeMaTHYeCKMX  3aJad —  UHTETPUPOBAHUS,
i epeHIIMPOBaHUs, PEUICHUS JIMHEHHBIX M TPAHCICHICHTHBIX YPaBHEHHA M CHUCTEM
ypaBHeHU# ¢ momolso DBM.

Brlmenepeunciennble  yMEHHsI, 3HaHMS HAmpaBlIeHbl Ha (HOpPMUPOBAHHE CIIEAYIOMINX
npodeccHOHANBbHBIX M OOLIUX KOMIIETEHIMH 00y4aroIuXxcs:



2 Ilepeyenb npakTuyeckux pador yueoHoi aucuunanubl OI1.10 YncsieHHble MeTOABI

Koxa-Bo
Ha3Banue npakTu4ecKux padbor
4acoB
Tema 1. D1eMeHTHI TEOPUH NOTPENIHOCTE
IIpakTtuyeckass padora Ne 1. BrpruncieHde TMOTPEMIHOCTEN PE3yJIbTATOB 2

apudmeTnyecKkux IeHCTBUN Hal NPUOIMKEHHBIMU YUCIIaMU.

Tema 2. IlpubanxéHHbIE pelieHUs AJredpandecKux M TPAHCIEHIEHTHBIX YPABHEeHUil

IIpakTnueckass padora Ne 2. Pemenune anreOpanyecKMX M TPAaHCIEHIIEHTHBIX

YpaBHEHUI METOJIOM ITOJIOBUHHOTO JI€JIEHUSI U METOJIOM UTEpaLUi. 4
IIpakTuyeckasi pabdora Ne 3. Pemienne anreOpanyeckux W TPaHCIEHICHTHBIX 4
ypaBHEHUI METOJIaMU XOPJI U KacaTelbHbIX.

Tema 3. Pemienune cucTeM JIMHEHBIX AJredpandecKux ypaBHeHUil

IIpakTnueckas paGora Ne 4-5. PemieHue cucreM JIMHEHHBIX YypaBHEHUN
MPUOIMKEHHBIME METO/IaMHU. 4
Tema 4. UnTepnoinpoBaHne U IKCTPANOJIUPOBAHNE PYHKIUIA

IIpakTnueckas padora Ne 6-7. CocTaBieHHE HUHTEPIOIALUOHHBIX (QOpPMYI
Jlarpanxa, HproTOHA, HaX0X/I€HUE UHTEPIOJISALUOHHBIX MHOTOWICHOB CIIaifHAMH. 4
Tema S. YnciieHHOe HHTETPHPOBAHHE

IIpakTnyeckas padora Ne 8-9. Brruncnenue HHTETpagoB METOAAMH YUCICHHOTO 4
WHTETPUPOBAHUS.

Tema 6. UncsieHHoe pemieHne 00bIKHOBEHHBIX 1M (depeHIHAJbHBIX YPABHEHUH
IIpakTnyeckas padora Ne 10-11. [IpumeHeHne YNCIEHHBIX METOIOB ISl PEIICHUS 4

muddepeHIMaTbHBIX YPaBHEHUI.

Hroro: 26 yacos




3 UHCTPYKTHUBHO-METOAMYECKHE YKA3ZAHUS 110 BHINOJHEHUIO MPAKTHYECKUX PadoT
IIpakTyeckoe 3ansaTHe Nel

1. HaumenoBanue: BrrmciieHne MOrpenIHOCTeH pe3yabTaTOB apu(PMETHUCCKUX JTCHUCTBUI
HaJ| MPUOIMKEHHBIMU YHCTAMH.

2. [Tpo10KUTENLHOCTD POBEACHUS: 2 waca.

3. Llens npakTrueckoil paboTel: HayunThes BBIMOIHATH apUPMETHIECKUE AEHCTBUS C
MPUOIMKEHHBIMH YMCJIAMU; BBIYUCIATH MOTPEUTHOCTH MOIYYEHHBIX PE3yJIbTaToB.

4. Marepuaisbl, o0opyaoBanue, mporpammuoe obdecneuenue: [1K, MS Excel, meroauueckue
PEKOMEH/IaLINH.

5. KPATKUE TEOPETUYECKWE CBEJEHU A

HpI/I6J'II/I}KeHHOC YHCJIO 3aMEHSeT CO0OHM YHCIIO TOYHOC, KOTOPOC€ dYami€ BCECT0 OCTACTCA
HEHU3BCCTHBIM.

BepHoii mudpoli Ha3pIBaIOT TaKyl, MOTPEIIHOCTh KOTOPOM HE MPEBBIINIAET MOJOBHHBI
€IMHHULIBI CIEAYIOLIETO pa3psaa.

ComuuTtenbHas nudpa — 3710 Hudpa, cieayrolas 3a BEpHOM.

3HavammMMu TUQPpPaMAd TaHHOTO YHCIA HA3bIBAIOT HU(pBI, HAYWHAS C IEPBOM CIICBA,
OTJIMYHOM OT HYJISI, U KOHYAs MOCJIEIHEN, 32 TOYHOCTh KOTOPOM €111€ MOKHO MOPYUUTHCS.
A, A, =X-a
ITorpemHocTsrO npUOIMKEHHOTO 3HAYECHUS a YHCTia X Ha3bIBaeTCs Pa3HOCTh ,
a MOJYJIb 3TOM MOTPEUTHOCTHIO0 HAa3bIBAETCS a0COIIFOTHON MOTPEUTHOCTHIO.

A, >0 A, <0
Ecmu ~a , TO a B3ATO C HegocTaTkoM. Ecau 2 , TO a B3STO C U30BITKOM.

FpaHHueﬁ IOTpCITHOCTH HpI/I6J'II/I)KeHHOFO 3HA4YCHHUA a YHCJIa X HAa3bIBACTCA BCIKOC

h A, |<h
HEOTPUIIATEIILHOE YUCJIO 2 , KOTOPOE HE MEHBIIIE MOIYJIA HOTPEIIHOCTH: | @ 2.

h x—a|<h,
["oBopsT, yTO MPUOIMIKEHUE a PUOIMKAET YUCIIO X C TOYHOCTBIO 10 2, €ClIU ,
a—h, sta+ha’ x:aiha_

OTHOCUTENLHOU MMOrpeIIHOCTBIO HpI/I6J'II/I)K€HHOFO 3HAYCHHUA a 4YucCjla X Ha3bIBACTCA
OTHOIIICHHEC

a

W, = ,a#0

KBaIlpaTHLIﬁ KOpPCHb U3 HpI/I6J'II/I)KCHHOFO YHrCJia BBIYUCIIACTCA 110 (bopMyne:

,rz(eaz‘/;.

W=l{(n—1)a+ f_l} i

OOmast ¢opmyna Ui BBIYMCICHUS KOPHS N-OM CTENEHU: n , Tae

a~tx



ITOCJIEAOBATEJIbHOCTD BBIITOJIHEHW PABOTDI:

1
2
3
3

6. COAEPXXAHUE PABOTDI:

BbINoaHUTE 3a1aHUs COTTIACHO CBOEMY BapUAHTY

O3HAaKOMHTHCS C 3aIlaHUSMU NTPAKTUYCCKON PaOOTHI.
BeInonHUTE 3a1aHusL.
OdopMuTh OTYET 1O IPOJIEIAHHON paboTe.
AJIAHUA U151 BBITTOJIHEHNA:

3AJAHUE 1 Beruuciauth CyMMy C YKa3aHHBIM YHCJIOM BEPHBIX JACCATUYHBIX U 3allaCHBIX 3HAKOB.

Bap. Cymma Bepn. | 3an. | Bap. Cymma Bepn. 3ar.
ec. 3H. aecHrT.
3HAKO
3H. 3HAKO
B
B
| x=%+%+\@+\/ﬁ 2 12| wi x:%+e1+\/§+\/ﬁ 2 1,2
€
I x=%+5+\/%+\/5 2 |23 v X =27 +tgl+lge 2 1,2
, 1z 2 [1
I | x=rx+e’++/53++410 | 4 | 1,2 | v X==|=+Z+ | 3 1,2
2\V2 &« 3
IV [ x=Z+Verigesvor | 4 |[1,2] X | x—e?sZe iy |t 3 2,3
2 4 27 \5
Vv x=2"tsinl+e™ 2 3,4 X =803 4 2,3
3 2r 7 7

3AJIAHME 2 BbruuciuTh pa3HOCTb C YKa3aHHBIM YHCIIOM 3HaYaIux udp.




Bapuant Paznocthb 3navamux mudp | Bapumant Paznoctb 3Havamux mudp
22
| x="2_z 3 VI X = \E _z 3
7 7 4
I 2 4 Vil X L L 3
X=7"—e ==
" Vor x
1 X =7 —e? 2 VIl x =~10 -/ 4
v X =2r—-6tgl 3 IX x=%\/;—sin1 4
15 =«
\Y/ = - 2 X X=——— 5}
x=+rz -3 9 2

3AJJAHUE 3 Haiitu npousBenenue npubInxeHHbIX yucen (2 criocodamu). OnpenenuTtsb, CKOJIbKO
3HAYaAIIMX [P UMEET MPOU3BEICHHE, YKa3aTh BEPHbIC 1 COMHUTENbHbIE IU(PHL.

Bapuant a b Bapuant a b

78,5184 []

I 1,58 [1 0,005 0,973 (10,0005 VI 1,109 10,0005 0.00005

I 3,77 110,005 1,107 (1 0,005 VI 4,371 10,0005 | 97,106 [] 0,0005

Il 0,108 (10,0005 90,7 (1 0,05 VI 5,804 (10,0005 | 105,84 (10,005

10,1071 O 10,382 [1
v 0,00005 0,13 (1 0,005 IX 0.0005 64,42 (10,005
11,1073 [
\% 0,015 (70,0005 0,00005 X 0,15 110,005 | 99,908 (10,0005

3AJIAHUE 4 BeruucinuTh ¥ yka3aTh KOJUYECTBO 3HAUYANIUX HMUGP B pe3ysbTaTe, €CIIM UCXOHBIC
JAaHHBIE — IPUOJIMKEHHBIE YHCIIA, ONPEJICIICHHBIE C TOYHOCTHIO J10 TIOJIOBUHBI €IMHUIIBI TOCIIETHETO

paspsna.




Bapuant 3azanus Bapuant Baanus
|| (0378)3 | Jo,0428 06,733;721: Vi | 60194 | i053% 6,:3(;51452 :
I (7542)2 | 17,5324 | 6,7:2,3784 | VI (10’12013) [25.607 4,520;29 :
I | (5689)4 | 19,1805 27’681,243 oV | (04193 | 281198 1223229 :
IV | (012902 | 21504 25,1953, x| 086002 | i50509 2523’?‘72(;)47 :
V| (3586)3 | (161018 429420:1 X | (11809)2 | (18,0011 31’;3255 :

3AJJIAHUE 5 BerauciuTh ¢ yka3aHHBIM YHCIIOM 3HAYAIIHNX ITUQP.

Bap | Ilpumep | 3u. | Ilpume | 3. | Bap | Ilpumep 3u. | llpume | 3H.
0. p 1. 1. 1I.
| J3.78 6 (T 5 VI 19,807 8 815 8
Il | /5,906 5 8ho 8 | vl | 28,908 9 8/31 9
I | J11,685 | 4 815 7 |vin| J2759 7 1953 7
IV | /39349 | 5 0 6 IX | /37,708 8 8/a8 8
V | J25694 | 6 tha 8 X | /488193 | 7 /o1 5

3AJIAHUE 6 PemnTs 3a1a4y Ha onpesereHne abCoMOTHON (OTHOCUTEIbHOI ) MOTPEIIHOCTH.

I B. Ykaxxute OTHOCHUTEIBHYIO MOTIPEUIHOCTb, KOTOpasi MOJIYYUTCA, €CIU 4Ucio 6,572 3aMEHUTH
qucaoM 6,57.

IT B. Cropons! napamienorpaMMa passsl 11 u 12 cm, Menpiast quarosans — 13 cM. B pesynbrare
M3MEepeHusl JMHEWKOoN Oonbuiedl auaronanmu nomyumnu 18,9 cm. KakoBa oTHocuTenbHas
MOTPELIHOCTh ITOTO MPUOIMKEHUS?

III B. B paBHOOEpEHHOM TPEYTOJILHUKE UIMHA OCHOBaHUA paBHa 24 cM, a 60KOBOW cTOpOHBI — 15
cM. B pesynbrate u3MepeHus JTUHEHKONW paJuyCoB, BIIMCAHHOW U OIMCAHHON OKPY>KHOCTEH,
MOJIy4uau cooTBeTcTBeHHO 4,1 m 12,3 cm. Haligute OTHOCHTENbHBIE MOTPEHIHOCTH 3THUX
npUOIMKEHUH.




IV B. Cropocts cBeta B Bakyyme (299792,5 [1 0,4) km/c, a ckopocTh 3Byka B Bo3ayxe (331,63 [
0,004) m/c. Uto n3mepeHo ¢ OOIBIICH TOYHOCTHIO?

V B. Kakas u3 xapakrepuctuk camonera «AH-24» nana tounee: pazmax kpsuia 29,2 M; B3jeTHas
Macca 21 T; cooctBeHHas Macca 13,9 T; mpaKTUYECKUMA MTOTOJIOK BBICOTHI 8,9 KM?

VI B. Oxpyriute yncio 6,87 10 AeCAThIX U HAIUTE a0COMOTHYIO U OTHOCUTEIHHYIO MOTPEIIHOCTD.

VII B. HaiiuTe OTHOCUTENIBHYIO OTPEUIHOCTD MPHOIMKEHHOTO 3HaueHus a = 0,143 Benu4uHbI X =
1/7.

VIII B. JIokaxuTe, 4TO OTHOCUTENIbHAS MTOTPEIIHOCTD MPUOIMKEHHOTO Yncia He mpeBocxoauT 10%,
€CITM B €r0 3aIiCH JIBE 3HaYaIue uupol.

IX B. JlokaxuTe, 4TO OTHOCUTENbHAs MOTPEIIHOCTh MPUOIMKEHHOTO Yicia He mpeBocxoauT 1%,
€CITU B €T0 3alIUCH TPU 3HAYAIINE U(PBHI.

X B. HaiiguTe rpanuiisl 3Ha4eHU rpy30noapeMHOCTH aBToMoOmist ['A3-51A, ecnu ona paBHa 2,5
(15%) .

7. KOHTPOJIBHBIE BOITPOCDI

1. Yro Takoe norpemHocTs?

2. B yem pa3Huia mex1y a0COJIFOTHON MOTPEIHOCTHIO U OTHOCUTENIbHOM?

3. Kakum uuciiom sBisieTcs pe3ynbTaT AeHCTBUNA ¢ NPUOIMKEHHBIMU YicIamMu?

4. [loueMy npu npUOIMIKEHHBIX BBIYMCICHUAX OTPEUIHOCTh MOKET HAaKaIIMBaThCs?

IpakTuyeckoe 3anaTue Ne

1. HaumenoBanue: Pemenue anreOpanyecKux U TPaHCLEHACHTHBIX YPaBHEHUH METOAOM
MIOJIOBUHHOTO JIEJIEHUS U METOJOM UTEpaLIUH.

2. ITpooKUTEIBHOCTD IPOBEACHUS: 2 uaca.

3. lenb mpakTuueckoil paboThl: 3aKpEeNUTh HABbIKU PEILIEHUs] YPABHEHUN MPUOINKEHHBIMU
METOJIaMHU.

4. Marepuainsl, 00opyaoBanue, nporpammaoe odecrieuenue: [1K, MS Excel, metoguueckue
PEKOMEHIALINH.

5. KPATKUE TEOPETUYECKUE CBEJIEHUA:
f(x)=0 f(x*)=0

— *
Yucno X = X” HaspiBaeTcs KOPHEM ypaBHEHUS , €CITH

Eciu q)yHKI_[I/ISI f (X) ONpeaAcCiICHa U HCIIPCPbIBHA HA [a’ b] M Ha KOHILIAX OTPE3Ka IIPUHHUMACT

3HAYCHUA Pa3HbIX 3HAKOB, TO Ha [a’ b] CYHICCTBYCT XOTA OBl OIWH KOPCHb.

[Tpu onpeneneHny NpUOIMIKEHHBIX 3HAUEHUH KOPHEW YpaBHEHUS HEOOXOIMMO PEIINUTh JIBE
3aJ1auu:

1.  OrnenuTh KOpeHb YpaBHEHHS — 3HAUUT HAMTHU TakoW HMHTEpBasl, BHYTPH KOTOPOIO
HaxOJHUTCs OJUH U TOJIBKO OJWH KOPEHb JTaHHOTI'O YPAaBHEHUS.
2. YTOUHUTH KOPEHb C Halepe 1 3aJaHHBIM YHCIIOM BEPHBIX 3HAKOB.

Metobl yTOUHEHUSI KOPHEMN
MeTo/1 ITOJIOBUHHOTO JAEIEHUS



B ocHoBe METOMda JIC)KUT HACICHUC OTPC3Ka IIOoImOoJIaM, Ha KOTOPOM OIIpPCACIICH KOPCHb
a+b
MO

ypaBHeHwus. TeparnionHas popmyia UMeeT BUJI: 2

I'ne

X — HICKOMBIH KOPEHb YPaBHCHHS

K — MHIeKC PUOIIMIKECHHOTO 3HAYCHUST KOPHS

aub— 0oTpe3ok [a; b] Ha KOTOPOM ompesesieH KOPEHb YpaBHEHUSI.

Otpe3ok [a ; b] nenutcs 3aTem Ha 1Ba otpeska: [a ; x(k)] u [x(k) ; b], u3 KoTOpBIX BEIOMpaeTcs
TOT, Ha KOHIIAX KOTOPOT0 (DYHKIIHSI TPUHUMACT 3HAYCHUS PA3HBIX 3HAKOB.

[Tporecc nenenus MpoaoIKASTCS 10 TEX MOP, MOKa JUTMHA MOCIEAHEr0 OTpe3Ka He CTaHeT [a—
b| <2¢ , rae € — TOYHOCTH MPHOIHKEHHUIA.

Meron npocToi UTepaLuu.

Hcxonnoe ypaBaenue f(x)=0 1oypkHO OBITH MPeoOpa3oBaHO K BUAY: X=0(X)

= g(x* )
WreparnonHas GopMmyiia IMEET BHUI:
BrimonHenune nrepaiuii moBTopstot moka He 0yaet Boimonaeno [X(K) — x(k-1)[ <€
6. COJEPXXAHUE PABOTHABI:

1. [Tomy4nTh BapHaHT y MPENoaBaTeNs.
2. BrimoaHuTh 3a/1aHUS COTJIACHO CBOEMY BapHaHTY.

I[TOCJIEAOBATEJIbHOCTD BBIITOJIHEHW A PABOTDI:

O3HaKOMMTBCS C 3aJaHUSAMU IPAKTUYECKOI paboThI.

N3yunTh METOIMYECKHE YKA3aHUS.

BeimonHuTh 3a1aHus.

Od¢opMuth 0TUET O IPOAETAHHON padoTe.

3AZ[AHI/I}I JUIA BBIIIOJITHEHW A:

3ananue 1. OtnenuTh KOpHM anreOpanyeckoro ypaBHEHUS IpaUUYecKUM WIM aHaIUTUYECKUM

el NS

CIocOo0OM M YTOYHHUTH KOPHH METOJIOM MOJOBUHHOTO Aenenus 110 0,01.

Bap. 3ananue Bap. 3ananue

| Xx3+3x+1=0 VI X4+x-1=0

I x3 -3x2+25=0 VI 4x3-3x2+1=0
i X4 -x3-2x2+3x=0 | VII x3+3x2+1=0
AV x3+1,7x2+1,7=0 IX x3+3x2+4x+1=0
\Y X3-2x2+7=0 X 2x3+2x2-x-3=0

3ananue 2. OTAenuTh KOPHU TPAHCIIEHEHTHOIO ypaBHEHUs IpadUyecKuM CrocoOOM U YTOUHHUTH
MUHHMMAaJIBHBI KOPEHb YPABHEHMS METOI0OM KacarenbHbIX 110 0,001.



Bapuant 3amanue BapuanTt 3aganue
I X-sinx—1=0 VI tgx=-X
I 5X—-6x—-3=0 Vil Xtgx=1
2x2-0,5x -3 =
i 0 VIl NX +y2=3
VAN 15x- 3 IX ex = (1+x)2
\Y X2 —sinx=0 X tg X=-x3

3aganue 3. OTAeIUTh KOPHU TPAHCLUEHACHTHOTO YPaBHEHHUS TPapUUECKUM CIIOCOOOM M YTOYHUTH
MaKCHMaJbHbI KOPEHb ypaBHEHUs MeTo1oM xopA 110 0,001.

Bapuant 3anaHue Bapuant 3anaHue
x3+0,1x2 +0,4x —
! ~Nx Zxo Vi 12=0
I xlg (x+1)—1=0 VII sin(x + m) = x2
i X—2sinx=0 VIl sin 3xX = x
\Y X2-C0sX =0 IX Jx +sinx =0
\% 2X:‘\/x+1 X (x-1)2 =sin x

7. KOHTPOJIBHBIE BOITPOCBI

=

Yro Takoe HHTEpBaJl U30JIALIUNA KOPHENH?

Jlj1g KaKoro TuIa ypaBHEHUI IPUMEHUM METO/ ITOJIOBUHHOTO JIETCHUS?

3. Kakomy ycioBuUIO JOJKHA YAOBJIETBOPATh (YHKIMS Ha MHTEpBaje, €CIM HaM H3BECTHO, YTO
KOpEHb YpaBHEHMsI HAXOUTCS Ha 3TOM UHTepBasie?

4. B 4yeM CXO0KeCTb METOJIOB XOPJI M KacaTeJIbHBIX?

no

IIpakTuyeckoe 3ansaTue Ne3

1. HaumenoBanue: Pemienue anreGpanyeckux W TPAHCIEHAECHTHBIX YpaBHEHHH MeTOJaMHu

XOpA U KacaTelbHbIX.

2. [Tpo10mKUTENBLHOCTD MPOBENCHUS: 2 uaca.

3. Lenp npakTrueckoi paboThl: 3aKpENUTh HABBIKM PEIICHUS! YPAaBHEHUN MPUOIHKEHHBIMU
METOAaMH.

4. Matepuaisl, o6opynoBanue, nmporpammuoe obecnedenue: [1K, MS Excel, metognueckue
PEKOMEHIallH.

5. KPATKUE TEOPETUYECKHME CBEJJEHN A:
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Merton kacaTenbHbIX (MeTO HproTOHA)

k
(D) _ () F(x%)

X —
fr(x®)

Utepaunonnas popmyna meroaa HeioToHa nMeeT BUI:

B kauecTBe HauanbHOTO MPHOIMKEHHUS BEIOMPAETCs Ta U3 TPAHUI] OTpe3Ka [a ; b] Ha

* "
KOTOpOﬁ BBIIIOJIHACTCA YCIIOBHE:! f (X) f (X) >0

BeImonHenne nTepaluii moBTopstoT moka He 0yaet BoimonaenHo |x(k) — X(k-1)[ <€
Meton xopa

(o _a*f(b)-b>f(a)
f(b)- f(a)

HtepauronHnas popmyiia UMeeT BU/I:

Otpe3ok [a ; b] memutcs 3aTem Ha aBa orpeska: [a ; x(k)] u [x(k) ; b]. Beibupaercst HOBBII
OTPE30K, B 3aBUCUMOCTH OT yCIIOBHSL:

- ecim f(a)>0 u f(x(k))>0 nmm f(a)<0 u f(x(k))<0 To orpe3ok [x(k) ; b]

— eciu f(b)>0 u f(x(k))>0 nnu f(b)<0 u f(x(k))<0 T0 oTpe3oxk [a ; x(k)]

BelnosiHeHHE HTEpaluii MOBTOPSIIOT, TIoKa He OymeT BoinoiHeHo |x(k) — X(k-1)| <€

KoMOMHUpOBaHHBIH METO] XOP/I U KacaTelbHbBIX

MeTon OCHOBaH Ha TMOCTPOCHHHM CXeMaThdeckoro rpaduka (yHKUUU, ONpPEIeICHUN
WHTEPBAJIOB €r0 MEePECEUCHUs C OChI0 a0CIHCC U TOCTIEAYIOUIUM «CKaTUEM» 3TOr0 MHTEpBalIa Mpu
MTOMOIIIY CTPOUMBIX XOPJ U KacaTeNbHbBIX K rpaQuKy 3TOH (PyHKIUU.

6. COAEPXXAHUE PABOTDI:

1. [TonyunTs BapuaHT y npenogaBaTes.
2. BbINOMHUTE 33aaHKsI COTTIACHO CBOEMY BapHaHTY.

[NHOCJIEAOBATEJIBHOCTbD BBIITOJIHEHUA PABOTHI:

N3yunts MaTtepua JEKIHH.

O3HaKOMUTBCS C 33JAHUAMHU [TPAKTUYECKON PaOOTHI.
N3yunth METOINYECKUE YKA3aHUS.

BEITTOJTHATE 3aaHAS.

OdopmHTb OTYET IO POJIETaHHON paboTe.

agrwOdE

3AJJAHUSA JJIA BBITIOJIHEHU A:
3amanue 1. OTnenuTs KOpHU anredOpandeckoro ypaBHenus ax3 + bx2 + cx + d = 0 rpapudyeckum uim

AHAJTUTHYECKHUM CIIOCOOOM M YTOYHUTHb KOpHH KOM6I/IHI/Ip0BaHHBIM MCTOJOM XOpJd U KacCcaTCIbHBIX

1o 0,001.
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Bap. Koadduunentst

a b c d

I 1 -02 | 04 | -16

I 2 01| 03 | -14

Il 1 -03 | 01 | -1,3

v 2 -04 | 02 | -11

V 1 -05 | 04 | -1.2

VI 2 -0,1 0,2 -1,7

VII 2 -02 | 05 | -19

Vil 1 -04 | 0,2 | -15

IX 2 05| 03 | -18

X 1 -01 | 04 | -11

3ananue 2. OTAeauTh KOPHU TPAHCLEHAEHTHOTO YPaBHEHUS T'pauIeCKUM CIIOCOOOM M YTOUHUTD UX
Meroaom urepanuii 10 0,001.

Bapuant 3ananue Bapuant 3anaHue
I -0,5x = cos2x VI X = 2sin 2x
I —X/3 =sin 3x VII -X = 5sin3x
I -0,3x = cos X Vil cos 3X = 2X
v 0,4x = cos(0,5x) IX 4sin(1,5x)-2,8x=0
\/ -X = 4c0S X X cos(2,5x)-4x=0

7. KOHTPOJIBHBIE BOITPOCHI

1. Ecnu utepanmoHHbIN Mpo1ecC CXOAUTCS, TO KaKyl0 TOYKY MOXHO OpaTh B Ka4eCTBE HYJIEBOTO
npubImKeHus?

2. MoxHO 11 TpapUIecKM METOOM HAWTH TOUKY HYJIEBOTO MPHUOIMKEHHS?

3. B uem npenmyIiecTBO NCIOIb30BaHNS KOMOMHHUPOBAHHOTO METOA XOP/I M KacaTeJIbHBIX Mepe
OTJI€JIbHBIM MCIIOJIb30BAHUEM ITUX METOJ0B?

IIpakTnyeckoe 3ansiTue Ne4-5

1. Haumenoanue: Pemenue cucreM JIMHEHHBIX ypaBHEHUHN NPUOIMKEHHBIMU METOAMH.
2. IIpoaomKUTENBHOCTD TPOBEEHUS: 4 uaca.
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3. lens mpakTHueckor paboThl: 3aKpENHUTh HABBIKK PEIICHHS CUCTEM aJIreOpandecKux
ypaBHEHHI MPUOIMKEHHBIMUA METO/IOM.

4. Marepuansl, o6opyaoBanue, nporpammuoe obecrneuenue: [IK, IIporpamma MS Office
Excel, MeToanueckne peKOMEHIalNu.

5. KPATKUE TEOPETUYECKUE CBEJJEHN A:

1. Meron l'aycca
JluHeitHOe ypaBHEHHE HA3BIBACTCSI OJTHOPOJIHBIM, €CIIM €ro CBOOOHBIN YICH PaBEH HYIIIO.

Cucrema JIMHEMHBIX YpaBHEHUI HA3bIBAETCSl OJHOPOAHOM, €CIIM BCE BXOJSILIUE B HEEC YpaBHEHUS
SABJIAIOTCS IUHEHHBIMU OJHOPOJHBIMHU YPaBHEHHUSIMH.

OnHopoaHasi cucTeMa I JIMHEHHBIX YPAaBHEHHH C 1T HEU3BECTHBIMU UMEET BU/I;
allxl +al2x2 + ...+ alnxn =0;

a2lx1 +a22x2 + ...+ a2nxn = 0;

anlxl +an2x2 + ...+ annxn = 0.

HenocpencrBennoii npoBepkoil yOexxmaemMcst B TOM, 4TO OJHOPOJTHAsI CHCTEMa JIMHEHHBIX
ypaBHeHU# umeet HyneBoe pemeHue: x1 =0,x2 =0, ..., xao = 0. Takum 006pazoM, ogHOpPOIHAS
CUCTEMa JINHENHBIX YpaBHEHMH Bcerja coBMecTHa. [103ToMy BaXKHO BBISICHUTB, IPU KAKUX YCIOBUSIX
OHa sIBJIsSIeTCA omnpeneieHHoW. OqHOpoIHAs cUCTeMa I JUHEHHBIX YpaBHEHUH C M HEU3BECTHBIMU
MMeEET HEHYJIEBbIE PELICHUS TOI'/1a U TOJIbKO TOT1a, KOTJAa OIPEAEIUTEb €€ PABEH HYIIIO.

2. Meton ureparuit

[Tpu Oonbumiom uucne ypaBHeHuidl (~ 100 u Oonee) mpsmbie meroabl pemienus CIIAY

CTaHOBSATCS TPy THOpeaTH3yeMbIMU Ha DBM, npeskie Bcero n3-3a CII0KHOCTH XpaHEHUs U 00paboTKH
MaTpHIl OOJIBIIION Pa3MEPHOCTH.

MeTto1bl TIOCIE10BATENIBHBIX MPUOIMKEHHUH, B KOTOPBIX MPHU BBIYUCIECHUN IOCIETYIOIIErO
NpUOIHKEHNS PElIeHUs] UCTIOIb3YIOTCS MPEAbIAyIIHe, YKEe U3BECTHbIE MPUOIMKEHHbIE PEIICHNUS,
Ha3bIBAKOTCS UTEPALUOHHBIMH.

B uTepannoHHBIX MeTOJaX pELIEHHE MOXKET OBbITh BBIUMCIEHO 3a OECKOHEYHOE YHCIIO
uTepauui (IpubIMKeHuil), a TOCKOJIbKY 3TO HEBO3MOXHO, TO, OCTaHABINBAs MPOLECC BHIYMCICHUN
Ha KakoW-1100 nrepanuu, Heo0X0JUMO YMETh OLIEHUBATh MOIPEHIHOCTh METOa UTEPALIHii.

[TpuOn>KeHHbIE METONbI PEIICHUs CUCTEM JIMHEHHBIX YpaBHEHHMH MO3BOJIAIOT IOJIy4aTh
3HAQ4YECHHUs] KOPHEM CHUCTEMBI C 33JaHHOM TOYHOCTBIO B BHJE Mpelena IOCIEI0BaTEIbHOCTH
HEKOTOPBIX  BEeKTOpoB. IIpomecc moCTpoeHUs TakoOM  IMOCIENOBATEIBHOCTH  HAa3bIBACTCS
UTEPALMOHHBIM (ITOBTOPSIOLIMIMCS).

D hEeKTUBHOCTh MPUMEHEHUS TPHOIMKEHHBIX METOJIOB 3aBUCAT OT BhIOOpa HAYAIHHOTO
BEKTOpA U OBICTPOTHI CXOJUMOCTH TIpOIlecca.

IlycTh nana nuHeWHas cucrema
3. CpaBHEHHUE NPSAMBIX U UTEPALIUOHHBIX METOIOB
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CucTeMbl IMHEHHBIX anreOpanyeckiux ypaBHEHUH MOYKHO pelaTh Kak ¢ OMOUIbIO MPSMBIX,
TaK ¥ UTEPALlMOHHBIX METONOB. JlJI1 CHUCTEM ypaBHEHUH CpEIHEH Pa3MEPHOCTH Yalle UCIOIb3YIOT
IIPSIMBIE METOJIBI.

HTepanioHHBIE METOABI MPUMEHSIIOT TJIaBHBIM O0pa3oM il peuleHus 3anad OoJbIIOi
pa3MEpHOCTH, KOIJa HCIOJIb30BAaHUE IPSAMBIX METOJOB HEBO3MOXKHO M3-32 OIPAaHUYCHHUN B
JOCTYIHON onepaTUBHOW mamatu OBM wmnM u3-3a HE0OXOJUMOCTH BBIIOJHEHUS YPE3MEPHO
OosbLIOro yuciaa apupMeTHYecKUX ornepauuid. boibiine cucTeMbl ypaBHEHUI, BO3HUKAIOLIME B
OCHOBHOM B IIPUJIOKEHHUAX, KAaK IPABWIO, SBISAIOTCS Pa3peKEHHBIMU. MeETOIbl UCKIIOYECHUS IS
CUCTEM C pPa3peXKEHHBIMU MAaTpULAMH HEYJIOOHBI, HAllpUMEpP, TE€M, YTO NPU HUX HCIOJIb30BAHUU
OO0JIBIIIOE YMCIIO HYJIEBBIX JIEMEHTOB IPEBpAILlaeTCs B HEHYJIEBbIE M MaTpULlA TEpSET CBOMCTBO
Pa3pekEHHOCTH. B IIPOTHUBOIIONIOKHOCTE UM IIPU MCIOJIb30BAHUM UTEPALMOHHBIX METOJOB B XOJ€
UTEPALMOHHOIO IPOLEcca MAaTpULA HE MEHSETCS, U OHA, €CTECTBEHHO, OCTACTCS Pa3PEKCHHOU.
Bonbmast 3 GeKTUBHOCTh UTEPAIIMOHHBIX METOJOB 10 CPABHEHUIO C MPSMBIMH METOJAMH TECHO
CBSI3aHHA C BO3MOYKHOCTBIO CYHIECTBEHHOI'O UCIIOJIb30BaHUS PA3PEKEHHOCTU MaTPHULL.

6. COJEPXAHMUE PABOTHI:
1. [TonyuuTs BapuaHT y npernogaBaTes.
2. BbINONMHUTE 33/1aHUS COTTIACHO CBOEMY BapUaHTY.

[HOCJIEAOBATEJIbBHOCTbD BBIITOJIHEHU A PABOTDI:

W3y4nTh MaTepuan JeKIHH.

O3HaKOMUTBCS C 33JAHUAMHU [TPAKTUUECKON PaOOTBHI.
BoimonHuTs 3a1aHus.

OTBeTUTHh Ha KOHTPOJIbHBIE BOIPOCHI.

OdopmuTh OTYET IO IPOJIENaHHON padoTe.

agrwOdpE

SAJJAHWA JIJIA BBITTOJIHEHW A:
3ananue 1. Pemmth cuctemMy JTMHEWHBIX anredpandeckux ypaBHeHui metonom ["aycca:
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1 6
4 18x, +2,7X, + 4x, +3x, =18,5 sa 2X, +3X, = X; + X, =3
pu 0,5% =X, +2X;+X, =6 pu 3%, — X, +2X, +4x, =8
aH 3,6x, +4x, +0,9%, - 2x, = 6,3 aH X, + X, +3X; —2X, =6
T [ X, —3X, +2,5%, + 4%, =15 T [— X, +2X, +3X; +5X, =3
2 2%, + 7%, + 3%, + X, =5 7 3X, + X, — Xg + X, =2
Ba X, +3X, +5x; — 2%, =3 ba —3X, + X, +2x, =1
u u
P X, +5X, —9x, +8x, =1 P X +2X;+3X, =3
aH aH
T 5X1+18X2+4X3+5X4 =12 T [_ X1+2X2_3X3_3X4 =-4
3 3 (2% =3x,+3%;+2x;,=3=90
sa 10X1+3X2+6X3+2X4=55,1 sa 6X1+9X2 —2X3—X4 +4=0
pH 3,5X1+2X2—X3+4X4:21,8 pu |1OX1+3X2 —3X3 —2X4 -3=0
a = 2% 3%, + 4% + X, =56 aH [ 8X, +6X, + X, +3x, +7=0
T 3X, +4,4%, +7,2X, +1x, = 25,34 T
4 9
5%, —2,3X, + X, — X, =—19,7
2% =X, + X3 — X, =3
Ba 4%, +1,7X, —2X, + 2%, = 8,3 Ba . 12 2 23 ; ,
X, —2X, —2X; +3X, =
pH 3%, +3,4%, +3X, + X, = 6 pH 21 2 . 3 . ‘ )
aH aH X, — X X; —6X, =
|-10x, +5,5%, — 2%, —3x, =198 1T %2 TR TR,
T T 2X, — X, —=3X, +4X, =5
> X, +2%X, + X, — X, =1 10
Ba 1 2 TR = Ba X, +2X, +2X, =7
P 2X, + X, =X —3X, =1 pu =X, — X, + X, +5X, =6
aH X, —3X, + 2%y +2X, = =2 aH 3X, +2X, + X, =4
T 3%, + X, +3X; —4X, =3 T 2%, +3X; —2%X, =5

3&,[[8.HI/I€‘ 2 Berunciaurb OIIPEACIIUTECIIb MCTOAOM Faycca.
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3amanue 3 Halitu oOpatHyto matpuily metoaoM ["aycca.
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1 (2 1 3 =2 1 (1 2 4 -5
Bapu 0 5 4 1 BapUaHT 2 4 72 1
aHT -1 0 3 3 5 8 9 3
L2 1 0 —1 .3 7 1 —1.J
2 (-1 2 5 4 1 (2 4 -1 5 )
Bapu 0 -1 3 4 BapuaHT 0 2 4 3
aHT -2 2 6 4 3 0 4 5
L1 0 2 4 .5 7 8 9 )
3 (2 =2 3 4 1 (4 2 7 -5
Bapu 4 0 1 2 BApUAHT 10 6 4 1
aHT 3 5 6 2 I 5 3 9
L1l =3 0 4 L 7 5 4
4 (—4 1 2 3] 1 (-1 3 =3 0 ]
Bapu 2 1 -1 0 BapHaHT 4 2 3 5
aHT -2 3 5 4 =5 1 —1 0
L4 1 -1 2 L2 3 -3 0 )
5 (2 2 3 1 1 (3 -3 2 4]
Bapu 0 2 3 5 BapHaHT 1 -1 0 2
aHT -4 1 -1 2 -2 1 0 ~1
L0 3 5 4 L6 4 3 5 )

3amanue 4. PemmtTh cucTteMy JMHEWHBIX aireOpayecKuX YpaBHEHUH METOAAMU HTepaluit

3eiinens. CpaBHUTH MOJTy4YeHHbIE pe3ybTaThl. [IpoBEepUTH pe3ynbTaThl TIOOBIM TOUHBIM METOIOM:

15x, + 2x, +3%, + X, =15 30X, —2X, +5X, +7x, =5
X, —15x, + 2x, +3x, =14 2%, +30x, +10x, + x, =5
X, —4x, +15x, +4x, =16 X, +4x, +30%, +3x, =-2
1 s 2%, +8x, + X, —15x, =11 23 2%, +8x, +6x, +30x, =-11
20X, +3X, +4x, +8x, =60
7X, + 20X, —3X, +5x, =25
—3%X, + X, +20X; — X, =6
33 — X, — X, +4x, +20x, =24
20X, — X, +5X, + 7X, =5 15x, +3x, + 4%, +8x, =60
2X, + 20X, +10X, + X, = -5 7%, +15%, —3%; +5x, =25
X, +4X, + 20X, +3x, = -2 —3X, + X, +15%, — X, = —6
43 2%, +8X, + 6%, + 20x, =11 55 —2X, + X, +3x; +15x, =11

u
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15x, +2x, + 3%, + X, =15
X, —15X, +2x, +3x, =14
X, —4X, +15x, + 4%, =16
6 B. 2%, +8X, + X, —15x, =11
10%, — X, + 2X, +3x, =18 15X, —3x, +2X3 + X, =3
X, +10x, — 2X, + X, = -14 — 2%, +15X, + 4X, +5x, =12
— X, +4x, +10x, + 2x, = -24 X; —4X, +15%x; —7x, =-30
7 B, 3X, +2X, + X, +10x, =8 8. — X, —2X, +7X, —15%, =8
20X, —5X, +6X; + X, =0
—3X, +20%, —7X, +5x, =25
X, — X, +20%X, +3%, =6
9 g, —4X, +2X, +5%X, +20%, =25

30X, +4X, +3X;, + X, =3
10x, +30x, —20x, +4x, =6
—12x, + X, +30x;, +6x, = -1

10 B, 5%, +7x, +8x, +30x, =19

7. KOHTPOJIBHBIE BOITPOCHI

1. Kaxkwue neiictBus B Merozie I'aycca Ha3bIBaIOT NPSAMBIM XOJI0M, a KaKue 0OpaTHbIM?
2. Kak npoBepuTh NPaBHILHOCTh HAXOXKIECHUS 00paTHON MaTpUIIb?

IIpakTuyeckoe 3ansaTue Ne6-7

1. HaumenoBanue: CocTaBieHHe HHTEpPHOIANMOHHBIX ¢dopmyn Jlarpanxka, HpioToHa,
HaXOXX/ICHHE MHTEPIIOJIAIIMOHHBIX MHOTOWICHOB CIUTAHAMM.

2. [IpoaomKUTeNnsHOCTD MIPOBENICHUS: 4 uaca.

3. Lenp mpaxTuyeckoi paOOThI: 3aKpeNnuTh HABBIKM COCTABICHUS HMHTEPIIOJSIITUOHHBIX
MHOTO4JIeHOB Jlarpanxa, mocTpoeHus KyOHUecKOro CriaifHa.

4. Marepuaibl, ooopyaoBanue, mporpammuoe odecrnieuenue: [1K, ITporpamma MS Office

Excel, meToguueckue pekoMeHIalNH.

5. KPATKUE TEOPETUYECKUE CBEJJEHU A:

3az[aqa HUHTCPNOJIUPOBAHUA COCTOUT B TOM, YTOOBI 110 3HAYCHUSIM (I)YHKI_[I/II/I f(X) B HCKOTOPBIX
TOYKaX OTPE3Ka BOCCTAHOBUTL €€ 3HAYCHHA B OCTAJIbHBIX TOYKaxX OTPE3Ka.

CYH_ICCTByeT HCCKOJIBKO IMOAXO0AO0B K PCIICHUIO 3a/1a4 WHTCPIIOJIALINH.

1. Merop Jlarpanxa. OcHOBHas Ujiest ’TOr0 METOJla COCTOUT B TOM, YTOOBI, IIPEXKIE BCETO,
HalTH MHOTOYIEH, KOTOPBIM IPUHUMAET 3HaueHue 1 B 0HOM y310BOM Touke U 0 BO BCEX APYTHX.
Jlerko BUIETH, YTO (PYHKLUS

(X = X)) (X = X5) ... (X = X_) (X = X, 1) ... (X = X, 1)
(X = X) (% = X5) ... 0§ = X_) (X = X q) .o (% = Xpyq)

Lj(x):
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SBIsICTCS TpeOyeMbIM MHOTOUYJIEHOM CTEIICHH N; OH paBeH 1, eciau x=xj u 0, Koraa x=xi, i#j.

Muorounen Lj(x)-yj npuHuMaeT 3Ha4eHus yi B i-i y3710Boii Touke U paBeH 0 BO BceX APyrux
y) =2 L0y,
j=1

y31ax. M3 aToro cienyer, 4To €CTh MHOTOWIEH CTENEHH N, IPOXOASIIUi uepe3 n+1 Touky (xi,
yi).

2. Meron HeroToHa (MeToa pa3aenéHHBIX pa3sHOCTEH). DTOT METOJ IO3BOJISAET IMOIYYUTh
aNMpPOKCUMUPYIONIUE 3HAYCHHUS (YHKIMH O€3 MOCTPOSHUS B SBHOM BHUJE ANIPOKCHMHUPYIOIIETO
noimHoMa. B pesynbrare momyuyaem Gopmyrny ais moawHOMa Pn, anmpoKcHMUPYIONIYI0 (QYHKITUIO

f(x):

P(X)=P(x0)+(x-x0)P(x0,x1)+(x-x0)(X-x1)P(x0,x1,x2)+...+(x-X0)(X-x1)...(x-
xn)P(x0,x1,...,xn);

Pxg.x,) = P00) = Px)

: Xo =%  — pasJesnéHHas pa3HOCTh 1-To MopsKa;
P(Xg, Xy, X,) = P(Xg,X1) = P(X1,%5)

%o = X2 — pasfen€HHas pasHOCTh 2-T0 NOPAIKA U T.J,.

3naueHus Pn(x) B y3max coBmaaaroT co 3HaueHUsAMH f(X)
6. COIEP>XXAHUWE PABOTHI:

1. [lomyuuTs BapuaHT y HpenoaBaTesl.
2. BbINONHUTE 33/1aHUS COTTIACHO CBOEMY BapUaHTY

[HOCJIEAOBATEJIbBHOCTbD BBIITOJIHEHU A PABOTDI:

N3yunts MaTtepua JEKIHH.

O3HaKOMUTBCS C 33JaHUAMHU [TPAKTUYECKON PaOOTHI.
N3y4unth METOIUYECKUE YKA3aHUS.

BrImmosTHUTE 3a7aHAS.

OTBETUTH Ha KOHTPOJIbHBIE BOIPOCHI.

OdopMuTh OTUET 1O MpOAETaHHON padoTe.

ok wdE

SAJJAHWA JIJIA BBITTOJIHEHWA:

1. [Ilo nanHoi Tabnuile TOCTPOUTH UHTEPIIOIALMOHHBIA MHOTOWIEH Jlarpanxa.
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Bapuanr 1 Bapuant 4 Bapuanr 7 Bapuant 10
-1 10 7 9 X [-2 |-1 |2 -1 115
-3 |5 2 -2 y |4 9 1 4 -7

Bapuant 2 Bapuanr 5 Bapuant 8
2 3 -3 (-1 X |2 4 5
4 1 7 -1 Y |9 -3 |6

BapuanT 3 Bapuant 6 BapuanTt 9
0 2 1 2 X |4 |-2 |0
-1 |4 -3 | -7 y |2 8 5

2. Haiitu npubnmxeHHoe 3HaueHne (PyHKIIUHN B YKa3aHHON TOYKE.
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Bapuanr 1

X | 0,43 0,48 0,55 0,62 0,7 0,75
y [ 1,63597 | 1,73234 | 1,87686 | 2,03345 |2,22846 | 2,35973
arg=0,702
Bapuant 2
X | 0,02 0,08 0,12 0,17 0,23 0,3
y | 1,02316 | 1,0959 1,14725 | 1,21483 | 1,3012 1,40976
arg=0,102
Bapuanr 3
x 10,35 0,41 0,47 0,51 0,56 0,64
y | 2,73951 | 2,3008 1,96864 | 1,78776 | 1,59502 | 1,3431
arg=0,526
Bapuant 4
X | 0,41 0,46 0,52 0,6 0,65 0,72
y | 2,57418 | 2,32513 | 2,09336 | 1,86203 | 1,74926 | 1,62098
arg=0,616
Bapwuanr 5
X | 0,68 0,73 0,8 0,88 0,93 0,99
y [ 0,80866 | 0,89492 | 1,02964 | 1,20966 | 1,34087 | 1,52368
arg=0,896
Bapuanr 6
X | 0,11 0,15 0,21 0,29 0,35 0,4
y | 9,05421 | 6,61659 | 4,6917 3,35106 | 2,73951 | 2,36522
arg=0,314
Bapuanr 7
x | 0,43 0,48 0,55 0,62 0,7 0,75
y [ 1,63597 | 1,73234 | 1,87686 | 2,03345 |2,22846 | 2,35973
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arg=0,512

Bapuant 8
X | 0,02 0,08 0,12 0,17 0,23 0,3
y | 1,02316 | 1,0959 1,14725 | 1,21483 | 1,3012 1,40976
arg=0,114

BapuanTt 9
X 10,35 0,41 0,47 0,51 0,56 0,64
y | 2,73951 | 2,3008 1,96864 | 1,78776 | 1,59502 | 1,3431
arg=0,453

Bapuant 10
x | 0,41 0,46 0,52 0,6 0,65 0,72
y | 257418 | 2,32513 | 2,09336 | 1,86203 | 1,74926 | 1,62098
arg=0,478

3. TlocTpouTs aMIHEPUIECKYIO GopMyITy Ut QYHKIMH Yy, 3aJaHHOM TaOJIMIIeH (BOCIIOIB30BATHCS

UHTEPIOSIIMOHHON (hopmyoit HetoToHa):
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1, | 0,0488 | 0,0656 | 0,2356 | 2,0241 | 3,0241 - | 3,1241 | 2,6241 | 3,6241 | 1,2356
1 09 02 22 14 14 | 0,4511 14 14 14 22

1, | 0,0954 | 0,1292 | 0,2851 | 2,0466 | 3,0466 - | 3,1466 | 2,6466 | 3,6466 | 1,2851
2 45 43 72 35 35| 0,4045 35 35 35 72

1, | 0,1401 | 0,1911 | 0,3371 | 2,0677 | 3,0677 - | 3,1677 | 2,6677 | 3,6677 | 1,3371
3 75 38 67 9 90,3598 9 9 9 67

1, | 0,1832 | 0,2514 | 0,3910 | 2,0877 | 3,0877 - | 3,1877 | 2,6877 | 3,6877 | 1,3910
4 16 65 22 57 57 | 0,3167 57 57 57 22

1, | 0,2247 | 0,3103 | 0,4462 | 2,1066 | 3,1066 - | 3,2066 | 2,7066 | 3,7066 | 1,4462
5 45 71 54 82 82 | 0,2752 82 82 82 54

1, | 0,2649 | 0,3679 | 0,5024 | 2,1246 | 3,1246 - | 3,2246 | 2,7246 | 3,7246 | 1,5024

7. KOHTPOJIBHBIE BOITPOCBHI

1. IloHATHE MHTEPIONIALIUN.
2. OTnuyune UHTEPIIONISALUHN OT SKCTPAIOJIALIH.

IIpakTnueckoe 3ansitue Ne§-9

1. HammenoBaHue: BeranciieHre HHTETPaIoB METOIaMHU YMCIIEHHOTO HHTETPUPOBAHHSL.

2. ITpooKUTETBHOCTD MIPOBEACHUS: 4 uaca.

3. Henp mpaktuueckoil pabotsl: IIpnobpereHne HaBBIKOB BBIYMCIIEHUS WHTETPAJIOB
NpUOINKEHHBIMUA METO/IaMHU.

4. Marepuaisl, 000pynoBanue, mporpammuoe obecneuenue: [1K, ITporpamma MS Office
Excel, MeTonueckne pekoMeHJaltu.

5. KPATKHUE TEOPETUYECKHUE CBE/IEHUA:

Bcesikas HenpepbIBHast Ha oTpeske [a,b] ¢dynkuus f unterpupyema Ha otpeske [a,b], ecnu ¢pynxmus f

f’ f (x)dx

HEOTpUuLarciibHa, TO OHpCHCHéHHLIﬁ HUHTCIpall YHUCJICHHO paBCH S KpHBOHHHCf/'IHOﬁ

b

Tpamnenuu, orpaHn4IeHHo# rpadukoM yHkimu f, 0Cbro abCUCe U MPSIMBIMU X=a 1 X=b, S=2 f(x)dX.

Opnako He Bcskas snemMeHTapHas ¢yHKuus f uMmeer sneMmeHTapHyto nepBoodpasnyro F. Yacro Ha

23



NPaKTHKE CTAIKUBAIOTCS C BHIYMCICHHEM MHTEIPajoB OT (YHKIHMHA, KOTOPBIC 3aaHbl TAOIMYHBIMA
U TpaUUECKUMH CIIOCOOaMu, T MHTETPaJIbl OT (DYHKIIHIA, IEpBOOOpa3HbIe KOTOPHIX BBIPAXKAIOTCS
gyepe3 dJIeMEeHTapHble (PYHKIUU OYEeHb CI0KHO. B 3THX citydasx mpuOerarmT K pa3InyHbIM METOIaM
npUOIMKEHHOTO HHTETPUPOBAHUSI.

1. ®opMya npsAMOyTrOJIbHUKOB
b

f(x)dx~((b-a)/n)(y0+yl+...+yn-1) — popmMyIia BHyTpEHHUX MIPSIMOYTOJIbHUKOB

—

Q

f(x)dx~((b-a)/n)(y1+y2+...+yn) — hopmyna BHEUTHUX MPSIMOYTOIHHIKOB.

b-a
[ FO0dx="—"(Y + ¥, + ot ¥,)
n - hopmyna cpesHUX TPSIMOYTOJIILHUKOB.

(b-a),
M. M, = max|f"(x)
TorpemsocTs BhIuucseTcs no Gopmyse Pnp= 24n , TIe xelab]

2. ®opmyiia Tpanenui.

Y+ Y+t Vo)

[ f(x)dx = 28 (Yot Yo
a n

2
Jlnst ompeneneHusl MOTPEIIHOCTH WHTErpajia, BBIYUCICHHOTO C IMOMOIIBI0 (HOPMYIBI Tpamelu,

b—a’
np = ( 2 ) *MZ MZ = maX|f”(X)|,.
ucnosub3yercs Gopmya: 12n e xela.b]

3.®opmyna Cumrncona (popmyia napadbod).

A

b X
L f(x)dx =~ 3 (Yo + Yo +2(Y, + Yy + oot Vo) A, + Vs + o4 Yo 1))

b b-a
L f(x)dx = W(y0 Yo F2(Y, + Yy ot Vou o) FAY, Y+ Vo))

[TorpemHocTh AnsS 3TOTO METOAA HAXOMUTCA 1O  dopmyne: " 180n* * rne

M, = max|f ©(x)|
xela,b]

6. COAEPXXAHUE PABOTDI:

1. TlomyuuTh BapHaHT y NpernojaBaTes.

2.  BpramcnuTh TOYHOE 3HAYCHUE HHTETPAJIa OJJHIM U3 U3BECTHBIX CIIOCOOOB.

3.  Borumcnute wuHTErpanm ¢ ucnoib3oBaHueM ¢opmyn Heiotona-Koteca (dopmyna
MIPSIMOYTOJIBHUKOB (BXOIAIINX, HCXOAAIINX, CPEIHMX ), hopMyIia Tparnennid, hopmyia mapadbom).
4.  HaiiTu norpenHoCcTb HHTErPUPOBAHUS KaXKOT0 CIIOco0a.

24



ITOCJIEAOBATEJIbHOCTD BBIITOJIHEHW A PABOTDI:

N3yunTh MaTepuan JEKIUH.

O3HAaKOMUTKCS C 3aTaHUSMHU MTPAKTUIECKON PaOOTEHI.
N3yunTh MeTOIMYECKUE YKA3aHUSI.

BrImoauTs 3a7aHA.

OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI.

OdopmuTh OTYET 1O IPOIEIaHHON padoTe.

S~ wd P

3AJJAHWA JJIA BBITTOJIHEHU A:
1

3 X
3 e’ dx
szex dx -
e"+2
1 Bapuant. © 6 Bapuant. 9
2
,[ Ax3dx Y2 oxdx
— [
2 Bapuant. 1 1-x 7 Bapuanr. 1 1+X
2z 1
szsin xdx j\/l—xzdx
3 papuanTt. © 8 Bapuanr. 1
V3 2
Iex sin xdx _[xs In xdx
4 papuanr. © 9 Bapuanr. !
2 2 72
3x“dx _
jﬁ Ies'”x cos xdx
5 BapuaHT. * (1+ X ) 10 Bapuant. ©

7. KOHTPOJIBHBIE BOITPOCBHI

1. B kakux ciaydasx mpuMEHSIOTCS TPUOTUKEHHBIE METOIbI YUCIICHHOTO MHTETPUPOBAHUs?
2. Kak Berumucnsercs morpenHoCcTh BHIYUCIECHUS! HHTETPATIOB MPUOIMKEHHBIMU METOAMU?
3. OT 4ero 3aBUCUT TOYHOCTH BBIUYUCIICHUI?

IpakTHyeckoe 3ansaTue Nel(-11

1. HaumenoBanue: [IpuMeHeHHe YMCIIEHHBIX METOAOB Ul peueHus aAuddepeHnnanbHbIX
YpaBHEHUM.

2. IIpoaomKUTENBHOCTD TPOBEEHUS: 4 uaca.

3. Henp mnpaxktuueckoil paloThl: 3aKkpenuTh HABBIKM pEIICHHS OOBIKHOBEHHBIX
mudQepeHInanbHbIX YPaBHEHUH pa3IMuYHbIMU METOJIAMH.

4. Marepuanbl, obopyaoBanue, nmporpammuoe obecrnedenue: [1K, ITporpamma MS Office
Excel, MeTonueckne peKkoOMeHJaltu.

5. KPATKUE TEOPETUYECKUE CBEJIEHUA:
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Pemute muddepenimansaoe ypaBHeHue y/=f(X,y) (1) 4HCIEHHBIM METOJIOM - 3HAYUT IS
3aIaHHON TIOCienoBaTeIbHOCTH aprymeHToB X0, x1..., xn u yucna y0, He ompeaenss (QyHKIUIO
y=F(x), HaiitTu Takue 3Hauenus yl, y2,..., yn, uro yi=F(xi)(i=1,2,..., n) u F(x0)=yO0.

Bennunna h=xk-xk-1 Ha3bIBaeTCs 1IaroM HHTETPUPOBAHUS.

Merton Diinepa OTHOCUTHCS K YMCICHHBIM METOJAM, JAIOIIUM PEIICHHE B BUAC TaOIHUIIBI
MPUOJIMKEHHBIX 3HAYCHUH HCKOMOM (PYHKITUHU Y(X).

Pexyppentnsie popmyisl MeToa Ditepa:
yk+1=yk+oakh

xk+1=xk+h

ak=f(xk+h/2, yk+t(xk,Yk)h/2)
yk=yk-1+f(xk-1,yk-1)h

CHavana BBIYUCIISIOT BCIIOMOTATElIbHBIC 3HAYCHUS HCKOMOW (YHKIMH yK+1/2 B TOoukax
XK+1/2, 3aTeM HaxonAT 3HaUeHHE MpaBoi yacTu ypaBHeHus (1) B cpeaneit Touke y/k+1/2=f(xk+1/2,
yk+1/2) u onpenenstor yx+1.

J1J1s1 OLIEHKHM TOTPEIIHOCTH B TOYKE XK MPOBOIST BRIYMCICHHS YK C IIaroM h, 3aTem ¢ marom
2h u GepyT 1/3 pa3HUIBI ATUX 3HAYCHUU:

| yr*-y(x)[=1/3(yk*-yk),
rae y(x)-rounoe penienue qudhepeHnanTbHOr0 ypaBHEHHUS.

Merton Pynre—Kytra 2-ro nopsinka. CocTouT B OC/IeA0BaTENbHBIX pacyeTax 1o Gopmyinam
kl = f (Xm ! ym )

k, = f(x, +h,y, +hk)

h
Y = Ym +E(k1 +kz)

HaunHasg ¢ Touku (X0, y0).
Meton Pynre—Kytra 2-ro mopsiaka umeeT norpenrHocts nopsaka kh3.

Meton Pynre—Kyrra 4-ro nmopsiaka. CocTOUT B TTOCTIE0BATENBHBIX pacueTax mo Gpopmyinam:

k1: 1:(Xm’ym)

x
w

Il
—
VR
>

3

+
N | o
<

3

Jf_

I
=
N
N
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k, = f(x, +h,y, +hk,)
h
Yo = Yo +E(k1 + 2k, + 2k, +k,)

HauyuHas ¢ ToukH (x0, y0).
Merton Pynre—Kyrra 4-ro nopsiika umeet norpemHocTs nopsaka khs

6. COAEPXXAHUE PABOTBI:

1. [TomyunTs BapuaHThI 3aJaHUH Y IIPENIOAABATEIIA.

2. Pemute muddepennmanbHoe ypaBHEHHE METOJIOM Diiepa u merogoMm Pynre-Kyrtra 4-ro
nopsaka (n=5).

3. OnpenenuTh NOrpelHOCTH BBIUYUCICHUH.

I[TOCJIEAOBATEJIbHOCTD BBIITOJIHEHW A PABOTDI:
N3yunTth MaTepuan JEKIUH.

O3HaKOMUTBCS C 3aJaHUAMU IPAKTUYECKOM pabOoThI.
N3yunTth MeTOAMYECKUE YKA3AHMUS.

BbInonHuTh 33a1aHUS.

OdopmuTh OTYET IO IPOJIETaHHON padoTe.

a0

SAJJAHWMA JIJIA BBITTOJIHEHWA:
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Ne Ne
BApUAHT YpaBHeHue BapHUaHT YpaBHeHue
a a
1 Y =x +2y,y(0)=1 2 y=e ', y(0)=I
' - 2 ' X +
3 Y= y(1)=1 4 y—xF_Z,y(IFO
X 2y Y
2 X"y
5 y=E y(1)=0 6 y =L =0
X X +y
: V2], o 5 y=2y+3, y(0)3
¥
! 2 ! X
9 y=2y" +y, y(0)=3 10 y=e +1, y(0)=0
1 y=x+2y°, y(0)=0 12 y=xy+x, y(1)=0
\ ' 2
13 y=x+—xL2 , y(0)=I1 14 y = y Y ., y(0)=1
x +1 x—1 x—1
' " COS X
15 Y=, vyl 16 Y= (il
y +x X
! 2 2 ' 3 2
17 y=x +3, y(0)="1 18 y=x +y , y0)=I
! 3 2 ' 2 3
19 y=x —y , y0)="1 20 y=x+y , y(0)=0
! 3 3 ' 3 3
21 y=x +y , y0)0 22 y=x ~"y , y0)=I
23 Y=+, y(1)=0 24 | y=1 +x2+—2"L2 . y(0)=1
X x +1
| C
25 y=__, y@2)=1 26 V= , yO)="1
Inx x+ty
21 y=e, y(0)=1 28 y=y—x , y0)l
29 y=3x —y L, y()= 30 y=x +2y, y(0)=l
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no

7. KOHTPOJIBHBIE BOITPOCBI

Kakoe pemenne auddepeHInaIbHOro ypaBHEHUS Has3bIBalOT obOuM pemenueM? Kakoe —
YaCTHBIM?

B uem npuHnunuansHoe oTinuue MetoaoB Jitniepa u Pynre-Kyrra?

Kak BBIUMCIHTH MOTPEIIHOCTH BBIYMCICHUN TMPU MPUMEHEHUU METOoJIoM OJiinepa u Pynre-
Kyrra?
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4 UcnoJsb3yemMasi JIUTEPATYPA U MHTEPHET UCTOYHUKU

1.YucnenHsie MeTOABI U TporpamMmmupoBanue: Yueonoe nocodue / B.JI. Kongaes; ITox pen. JI.T'.
larapunoii. - M.:. U d®OPYM: HUIl Huadpa-M, 2013. - 336 c Pexum npocryna:
http://znanium.com
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