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1.IlepeyeHb KOMNETEHIUI ¢ YKa3aHUEM I3TanoB UX GopMHUPOBaHMs B MpoLecce
0CBOEHMSI 00pa30BaTeJIbHOI MPOrPaMMbI

B  mpouecce ocBoeHHMS ~— 00pa30BATENBHOW  IPOrPaMMBbI
(bopMUPYIOTCS IO CIAEAYIOLIUM dTalaM:

HaYaJIBHBIN 3TaIl JaeT oOlee MpeACTaBICHUE O BHUJE JCSITEIBHOCTH, OCHOBHBIX
3aKOHOMEPHOCTSX (DYHKIITMOHMPOBAHUS OOBEKTOB MPOPECCHOHAIBHON AESITEIBHOCTH,
METOJIOB U aJITOPUTMOB PEIICHUS MPAKTUYECKUX 3aaY;

OCHOBHOM  JTal  MO3BOJSET  pelmarh TUIOBBIE  33/Jadd, [PUHUMATh
npodeccruoHanbHbIe U yIPABICHUECKHUE PEIICHUS TI0 U3BECTHBIM aJITOPUTMaM, IpaBUjiamM
U METOIUKAM;

3aBEpLIAOIIMI ATal MPEAIONAraeT rOTOBHOCTh PEIIaTh MPAKTUYECKHUE 3aJaud
MOBBIIIEHHON CJIO)KHOCTH, HETHUIIOBBIE 3aJlayl, MPUHUMATHh MNPOPECCUOHAIBHBIE U
YIIPABJIIEHYECKUE PELIEHUS B YCIOBUIX HEIIOJIHOU ONPEAECIEHHOCTH, [P HEAOCTATOUYHOM
JOKYMEHTAJIbHOM, HOPMAaTUBHOM U METOJUYECKOM OOECIICUCHUH.

[Ipn ocBOEGHMM AMCIUIUIMHBI (MOMIYJsl) KOMIETEHIIMU, 3aKPEIUICHHbIC 3a HEW,
peanu3yrorcs mo Temam (paszenam) IUCUUIUIMHBI (MOIYJIsA), B ONPEAEICHHOW CTENEHU
(TIOJIHOCTBIO MJIM B OFOBOPEHHOM YaCcTH) U Ha OMNPEJEIECHHOM JTare, YTO MPUBEJICHO B

Tabmune 1.

KOMIICTCHIIUHN

Tabumua 1. IlepedyeHs KOMIETEHUMI ¢ YKa3aHUEM 3TANOB UX (POPMHPOBAHUSA B

npoiecce 0CBOeHUs 00pa30BaTeILHON MPOrPaMMBbI

Kareropusi(rpynma)
OomenpogeccnonaibH
bIX KOMIIeTeHIN A

Koa m HamMeHoOBaHmHe
o0menpogeccuOHAIbLH
0l KOMINeTeHIUH

Kon u HauMeHOBaHMe HHANMKATOPA XOCTHKEHUSI
o0uenpodeccuoOHAIBLHOI KOMIIETEHUMHU

WNudbopmarmonnas
KYJIBTYpa

OIIK-3. Crocoben
MMOHUMATh TTPUHIIUIIHI
PpaboThI COBpEMEHHBIX
nH(OPMAITMOHHBIX
TEeXHOJIOTHH U
HCITOJIH30BaTh UX JIIS
peuieHus 3aaa4

OIIK-3.1

3HaeT OCHOBHOE cofepkaHue coBpeMeHHbIx UT,
WCIIOJIB3yEeMBIX TIPU PEIICHUH 3a]1a4
po(hecCHOHANBHOM IEATEIbHOCTH.
OIIK-3.2Vmeer BoIOUpaTh coBpeMeHHbie U T?
Ucnonb3yemsbie Juisl penieHus 3a1a4d

KPUTHYCCKOC MBIIIJIICHUC

Croco6eH oCyIIecCTBIATh
ConmanabHOe
B3alMO/IEHCTBHUE U

B KOMaHAC

poeCcCHOHATLHOM po(ECCHOHATIBEHON ACSTENBHOCTH.
AESATEIbHOCTH. OTIK-3.3.
BnaﬂeeT HaBbIKaMM HCITIOJIB30BaHHA COBPEMEHHBIX
WT nmist perienus 3aa4d npopecCHOHATbHOM
JIeSTSIILHOCTH.
CucremHoe u YK-3. YK-3.1. Ompenensier CBOIO poJib B COLUATBHOM

B3aUMOJICCTBUH M KOMAaHTHOW paboTe, UCXOs U3
CTpaTEruy COTPYIHUYECTBA I JOCTUKEHHUS
TOCTaBJICHHOM 11EJIH;

peann30BhIBaTL CBOIO poith Y K-3.2. [Ipu peanuzamnuu cBoei poiIu B COUATHEHOM

B3aMMOJICHICTBUY U KOMAaHJHOW pa0OTe YUUTHIBACT
O0COOCHHOCTH TIOBEJICHUS K HHTEPECHI APYTUX
YIaCTHHKOB;

VYK-3-3. AHanu3upyeT BO3MOXKHBIE TIOCJICACTBUS
JIMYHBIX ICHCTBUH B COIMAIEHOM B3aMMOACHCTBUH U
KOMAaHJIHOHM paboTe, ¥ CTPOUT IPOAYKTHBHOE




B3aMMOJICHCTBUE C YYETOM ITOTO;

VK- 3.4. OcymiecTBiiseT 0OMeH nHpOpMaIuei,
3HAHUSIMU U OTIBITOM C WICHaMU KOMaH]Ibl; OLIEHHBAET
UJACU APYTHX YWICHOB KOMaHABI IS JOCTHKECHUS
TIOCTaBIICHHOM IICIIH;

YK-3.5. CobmroiaeT HOpMBI B yCTaHOBJICHHBIC
MpaBuiIa KOMaHAHOHN pabOThl; HECET TUUHYIO
OTBETCTBEHHOCTH 32 PE3yJbTaT.

2. Kpurepun oueHuBaHusi 00pa3oBare/ibHbIX Pe3yJbTATOB 00y4al0Ierocs B

(¢opme 3xk3ameHa

Ounenka | XapakTepHCTHKA TPeOOBaHUIi K pe3yJbTaTaM aTTecTaluu B popme IK3aMeHa
«OTIUYHO» Teopernueckoe cosepxaHue Kypca OCBOEHO MTOJHOCThIO 06€3 MpoOeIoB, CUCTEMHO U
(91-100) ri1y00KO0, HEOOXOUMBIE TPAKTHUECKUE HAaBBIKK PAa0OTHI ¢ OCBOCHHBIM MaTepHAIIOM
c(OopMHpOBaHBI, BCE MPeyCMOTPEHHbIE pabouell yueOHON IporpaMMoil yueOHble
3aJJaHHs BHITIOJIHEHBI 0€3YIPEYHO, KAYECTBO UX BBHITIOJHEHUS OLIEHEHO YHCIIOM
0aIoB, OJIM3KUM K MAaKCUMYyMY.

«Xopomo» Teopernueckoe conepaHmne Kypca OCBOCHO B LIEJIOM 0e3 po0erioB, He0OXOMbIe

(81-90) MPAKTUYECKUE HABBIKKM PAOOTHI C OCBOSHHBIM MaTEPHUAIOM B OCHOBHOM
c(hOpMHUPOBAHEI, MPETYCMOTPEHHBIC paboueii yueOHOM porpaMMoii yaeOHbIe
3aJJaHUs BBIOJIHEHBI C OT/EIbHBIMU HETOYHOCTSMHU, KAU€CTBO BBIITOJIHEHUS
OOJIBIIMHCTBA 33/IaHUH OI[EHEHO YHCIIOM 0aJUIOB, OJIM3KHUM K MAaKCUMYMY.

«YnosnerBopu | TeopeTndeckoe copep:kaHue Kypca OCBOSHO OOJIBIIEH YacThI0, HO MPOOEITbl HE HOCST

TEJILHOY CYIIECTBEHHOI'O XapakTepa, He00X0IMMble PAKTUUYECKHUE HABBIKU PaOOTHI C

(61-80) OCBOEHHBIM MaTepHalOM B OCHOBHOM C()OPMUPOBAHBI, OOJIBITMHCTBO
MPEAYCMOTPEHHBIX pabodeil yueOHOM MporpaMMoi yueOHBIX 3a/IaHUI BBITOTHEHBI,
OTJIeJIbHBIE M3 BBHIOJHEHHBIX 33/1aHUI co/lepKaT OINOKH.

«HeynosnerBo | Teopernyeckoe copeprkaHue Kypca OCBOEHO YaCTHUHO, HEOOXOIUMbIE HABBIKU

PUTEIBHO» paboThl HE CPOPMUPOBAHBI UM CPOPMUPOBAHBI OT/AEIbHBIE U3 HUX, OOJIBIIMHCTBO

(menee 61) MPESyCMOTPEHHBIX paboueil yueOHON mporpaMMoil yueOHbIX 3aaHUii HE BBIOJIHEHO
7100 BBITIOIHEHO € TPYOBIMU OIIMOKAaMH, Ka4€CTBO UX BBIIIOJHEHHUS OLIEHEHO YHCIIOM
6aJ10B, OJIN3KMM K MUHHUMYMY.

MeToanuyeckue yKa3aHus 10 OPraHU3aluu CaMOCTOSITE/IbHOM PadoThl CTYIEHTOB

Buna pador

MeToanyeckue p eKOMeHAAMHU

VICKIIMH

Bectn koncrekT nekmmii. JIekiuu BegyTcs B OTACNBHOM 0O TeTpas,
PEKOMEHIyeTCsl OCTABJISITH MECTO JJI 3aMETOK, HalmpuMeEp B BUJAE MoJiel. 3HaAHUE
OCHOBHOT'0 MaTepualia MpeablyInX JEKIIH, BKII0Yasi 3HAHUE OCHOBHBIX OTPEICICHUN
M KIIOYEBBIX TeopeM. PexkOMEHIyeTcs BBIAEHATH B TEKCTE€ KIKOYEBBIE CJIOBA,
ONPEAEIEHUS, IEMMBbI U TEOPEMBI.




[IpkTHYeCcKue
3aHATHS

B x0o1€ noAroToBKM K MPaKTUYECKUM 3aHATHSM U3YYUTh OCHOBHYIO JIUTEPATYPY,
JeKUMU. BHUMaTeNnbHO CilylaTh U KOHCIIEKTHPOBATh 0a30BblE IPUMEPBI, pa30upacMble
npernoaaBareneM. 3aaBaTh yTOUHSIONIME BOPOCH B X0/I€ pelIeHus 0a30BbIX 3a/1a4
npenogasareneM. [Ipu pemennn joMamHuX 3aJaHuil IEPUOINYECKH BO3BPAILATHCS
K pa300paHHBIM Ha MPAKTUYECKUX 3aHATHUIX 3a1a4ax. CBOEBPEMEHHO U MTOJIHOCTHIO
pelaTh 3aJja4uu Ha CaMOCTOSATENIbHYIO padoTy.

CBoeBpeMEHHOE M Ka4YeCTBEHHOE BBIITOJHEHHE CAMOCTOSTEILHONU PabOTHI
0aszupyercs Ha COOJIOICHIH HACTOSIINX PEKOMEHAALNHN U H3y4EeHHH
PEKOMEHIOBAaHHOM JIMTEPATyphl. 3a/1aBaTh BOMPOCHI B TEX MECTaX PEIICHUS
3aJa4, BBI3BABIIUX 3aTPyAHEHHUE [IPU CAMOCTOATENIbHOM padore. CTyJJeHT MOXET
JOTIONHUTD CIUCOK HCIIOJIB30BAHHOM JHTEPATyphl COBPEMEHHBIMH HCTOYHUKAMH,
HEIIPEACTABICHHBIMU B CIIMCKE PEKOMEHI0OBAHHOM JINTEPATYPBI.

JlaGopaTopHast
pabora

Pa6oTta B KOMIIBIOTCPHOM KJIAaCCC.

[IpuBOAMTCS ANrOpUTM BBITTOJTHEHUS 3a/1aHusl. B 3aBUCHUMOCTH OT 11€51€# paboThI
MPUBOAUTCS KOHKPETHBIE MHCTPYKLIMH, 110 TPOBEICHHUIO UCCIIEI0BAHUM YCTPOICTBA
C YKa3aHHEM YPOBHEHN WM MapaMeTPOB BXOJHBIX WM BO3MYILIAIOIINUX BO3ECHCTBUN
pasTUYHON U3NYeCcKOU MpUpoabl. IHOT A JAJTst JOCTHYKCHHS OJTHOH TSI MOYKET
OBITH IOCTABIICHO HECKOJIBKO Pa3IMYHBIX UCCIICOBAHUI UM ONBITOB. B
3aKJIIOUYEHUE CTYICHTY TIPEIaraeTcsi 3aroJIHITh TOITOTOBJIEHHBIE TaOIHUIIbI,
MIPOU3BECTU JOTIOTHUTEIBHBIE PACUETHI, TOCTPOUTH TPa(UKH U BHITIOJIHUTD JPYTHE
JIEUCTBUS 110 pe3yJibTaTaM UCCIECIOBAHUM.

caMocCTosTe-
bHast paboTa

CamocTosTenbHas paboTa BeAE€TCs B TOM K€ TETpaH, YTO U IPAKTUUECKUE 3aHATHUS.
CamocTosTenbHast paboTa - 3TO OTAEIbHBIN 0JIOK KOTOPBIN BBIAEISAETCS 3aT0JI0BKOM,
Hanpumep, "Jlomariaue 3ananue”. PekoMenayercs npopadaTeiBaTh MaTepua
HEMOCPEACTBEHHO Mocye MpakTHuueckuit 3auatuil. [Ipu pemenue 3a1a4 u npuMepoB
PEKOMEHIyEeTCsl MX BBIMOJIHEHHUE M0 00pa3ily U3 MPAKTHUECKOTO 3aHATHS.
CBOEBpEMEHHO U MOJIHOCTHIO PEIIATh 337a4l Ha CAMOCTOSATENbHYIO paloTy.
CBOeBpeMEHHOE M Ka4eCTBEHHOE BBINOJIHEHUE CaMOCTOSTENbHON paboThl Oazupyercs
Ha cOOJII0ICHNH HACTOSIIMX PEKOMEHIalUN U U3yUYeHUH PEKOMEHI0BaHHON
JIUTEpaTypsl.3a1aBaTh BOIPOCH B TEX MECTaX PELICHHUs 3aj1ay, BHI3BABIIMX
3aTpyAHEHHUE MIPHU CaMOCTOATENIbHON padoTe. CTyAEHT MOXKET AONOJIHUTH CIIUCOK
UCIIOJIb30BaHHOMN JINTEPATYPhl COBPEMEHHBIMU UCTOUHUKAMU, HE TPE/ICTaBICHHBIMU
B CIIMCKE PEKOMEH/I0BaHHOH JIUTEpaTyphbl

DK3aMCH

IToaroToBKa K 3K3aMEHY WJIM 3a4ETy BEIETCA Ha OCHOBE Kypca JIEKIIUN WIH
pPEKOMEHIOBaHHOM uTepaTypbl. HeoOXoaumMo 3HaHNE ¥ TOHUMAaHKE BCEX MOHSATHH,
oTpesieNIeHnH, yTBEepKAeHUH, 1eMM uteopeM. Heobxoamumo ymenue popmyiupoBarh
TeopeMbI B (JOpME HEMPOTUBOPEUUBBIX JTOTUUECKUX KOHCTPYKIIMH. JKenaTenbHoi yMeTh
CTPOUTH Y MPUBOJIUTH IPUMEPHI K COOTBETCTBYIOIUM OMPEACIICHUSIM U
yTBepkAcHUsIM. HeoOx01uMo 3HaHUE JI0Ka3aTeIhCTBA TEOPEM U OCTATBHBIX
YTBEPXKICHUI.




KpnTeplm OIICHKH I[pOMe)KyTO‘lH()ﬁ arrecraumm B (])opMe 3adgera

Onenka | XapakTepHCcTHKa TpeOOBaHMI K pe3ysbTaTaM aTTecTaluu B (hopMme 3aueTta

«3a4TeHo» Teopernueckoe conepxaHue Kypca OCBOSHO MOJHOCTHIO 0e3 MpoOesoB Wi B
EJIOM, WJIM OOJIbIIEH 4acThi0, HEOOXOMMBIE MPAKTUYECKHE HABBIKH PAOOTHI C
OCBOCHHBIM MaTepuaJioM C(HOPMHUPOBAHBI UM B OCHOBHOM C()OPMHUPOBAHBI, BCE
WK OOJIBIIMHCTBO MPEIyCMOTPEHHBIX paboueil mporpaMMoil y4eOHbIX 3aJaHui
BBITNIOJTHEHBI, OT/EJIbHBIE U3 BBIOJIHEHHBIX 3aJJaHHUI CO/IepKaT OMINOKH.

«He 3auteno» | Teopermueckoe comepx)aHue Kypca OCBOCHO YaCTUYHO, HEOOXOIUMbIE HaBBIKU
paboTsl He CPOPMUPOBAHBI WK CHOPMHUPOBAHBI OT/IEIBHBIC U3 HUX, OOJIBIINHCTBO
IpeyCMOTPEHHBIX paboyuell yueOHOH MporpaMMoil 3aJaHnil He BBIIOJIHEHO 00
BBITIOJIHEHO C IPpyOBIMU OIIMOKAaMH, Ka4€CTBO MX BBIIOJIHCHHS OLEHEHO YHCIIOM
0a10B, OJIM3KUM K MUHUMYMY.

OLLEHOYHbIE CPEACTBA AN1A NPOMEXYTOYHOM ATTECTALMU

IIpuMepHBIEe BONIPOCHI K 324€Ty:
1. Knaccugukanus norpemsocreil. [Tpubinxennslie uncia, ux abCoMOTHbIE U
OTHOCHTEJIbHBIE TOTPEIIHOCTH. BepHble 3HakM uncna. Apudmernyeckue AecTBUS Ha
NPUOIMKEHHBIMU YHCIIaMHU.
2. [IpaBuna npuOAM>KEHHBIX BbluKciaeHUH. [lorpenmnocTy BeruMcaeHus 3Ha4eHui QyHKIUY.
3. YcroitunBocts. KoppekTHOCTh. CXOIMMOCTh HTEPALIMOHHBIX TOCIEI0BATEIBHOCTEN.
4. YucneHHbIe METO/IbI PELLICHUS HEJIMHEWHBIX ypaBHeHUH. Jlokanu3anus kopHeil. MeTo bl
JUXOTOMUHU.
5. UuciieHHBIE METO/IBI PEIICHUs HEIMHEWHBIX YpaBHEeHUN. Jlokanu3anusa kopHel. Meron
HeroTona.
6. UnceHHble METOBI PELICHUS HETMHENHBIX ypaBHeHUH. Jlokanu3anus kopHei. Metox
[IPOCTON UTEpaLUU.
7. YncaeHHoe penieHre CUCTEM JIMHEHHBIX alreOpandeckux ypaBHeHuil. [Ipsmble MeTOIbI.
Meron I'aycca.
8. Meton nporonku. KOHTpoIJIb TOYHOCTH MPHU peaTn3aliii NPSIMbIX METOJIOB PEIICHUS
CJIAY.
9. YncneHHoe pelieHre CUCTEM JIMHEHHBIX allreOpandeckux ypaBHeHul. MtepaiioHHble
MeToabl. Metoz npoctoit utepauuu. Meton 3eiinens. Teopema 00 orleHKax NOTPEIIHOCTEH.
10. Annpokcumanus ¢pysakiuil. Uatepnonupoanue Gynkuuid. [TonnHomMuanbHas
uHTepnossiuus. Marepnonsuuonnsie popmyisl HproToHa ISt pABHOOTCTOSIIMX Y3JIOB.
11. Annpokcumarus ¢pyHkiuil. UHTEpnonsoHHbIi MHOTOUJIEH Jlarpanxka.
12. Anmpokcumanus GyHKIMNA. MeToJl HAUMEHBIINX KBaJIPaTOB.
13. HucneHHble METO/IbI PEHICHNS] HaYalIbHBIX 3314 JUIsl OOBIKHOBEHHBIX
middepennmanbHbIX ypaBHeHui. [locranoBka 3anaun. Kimaccudukanus Mmeto08. Meton
[Tuxkapa.
14. YucneHHble METOBI peIlieHUs] HAYalIbHBIX 3a]a4 JJIs1 OOBIKHOBEHHBIX
mudepeHnranbHbIX YpaBHeHu. Metoa Ditnepa u ero MoauuKaIim.
15. Yucnenuele
METO/BbI PEIIeHUs] HAYaJIbHBIX 3a/1a4 /U1 OOBIKHOBEHHBIX AU(PepeHIInanbHbIX YPaBHEHUH.



CewmelictBo MeTo10B PyHre- KyTThI.

16. [Ipubam>KeHHBIE METO/IBI PEIICHUS KPAeBbIX 337134

U1 OOBIKHOBEHHBIX Ju(pdepenHmanbHbIx ypaBHeHUH. [locTtaHoBKa KpaeBoii 3a/1auH.
Knaccugukamus MmeTo10B.

17. HYucneHnHble METOIbI PEHICHUS KPAaeBbIX 3a/1a4 JIIsl OOBIKHOBEHHBIX JU(PepeHInaTIbHbIX
ypaBHEHUI. MeTOJl KOHEUHBIX Pa3HOCTEM.

18. MunuMyM (yHKIIMH OHOM nepeMeHHOU. [locTaHOBKA 3a/1auu U CTPATETUH ITOUCKA.
Meron 30510TOr0O CEYEHHUs.

19. MunumyM GyHKIIMH MHOTHX IIepeMeHHbIX. HeoOXoaumble 1 I0CTaTOUHbIE YCIOBUS
MUHHMYMa TuddepeHpyeMoi GyHKIIMH MHOTHX TIEPEMEHHBIX. MeTO ] rpaJleHTHOTO
CIIyCKa, METO]l HAaICKOPEHIIIEeTO CITyCKa.

20. ITocranoBka u kiaccu(ukanus 3a1a4 MaTeMaTUYECKOTrO MPOrpaMMUpoBanus. Pemenue
3aJla4 JUHEIHOro MPOrpaMMHUPOBAHHUS: TIOCTAHOBKA 3a/1a4yM, rpaduueckuil MeTo/,
CUMILUIEKC-METO/1, CUMIIEKCHBIE TaOJIHIIbI.

21. Pemienue 3a1a4 JMHEHHOTO TPOrPaMMUPOBAHUS: CUMIUIEKC- METO/I, CUMILIEKCHbBIE
Ta0JIHIIBL.

IpakTuyeckasi pa6ora Ne 1 «[IpubnuxkeHHbIC BEIYUCICHUS
IIpakTnueckas padora Ne 2 «[IpubnauxeHHoe perieHre ypaBHEHUN»

YupaxHenust.

OTaenuTh KOpHU ypaBHEHUS TpaduiuecKl U METOJIOM HCCIIE0BaHUS OTPE3KOB.
1.x3-12x + 1 =0. (OtBer: (-4;-3), (0;1),(3;4))

2.x3+2x-7=0. (OtBert: (1;2))

3.x3-9x2 +18x - 1 =0. (OtBeT: (0;1), (2;3),(6;7))

Pemmth ciocobom xop/ U KacaTeabHBIX ¢ TOUHOCTHIO 10 0,01 cnenyromue ypaBHEHUS:
4.x4+3x-20=0. (Otger: 1,94)

5.x3-2x-5=0. (OtBet: 2,09)

6.x4-3x+ 1=0. (Otser: 0,33; 1,30)

7.x 3 +3x +5=0. (Otsert: -1,15)

[TpumeHrB KOMOMHUPOBAHHBIN CITOCOO XOP/T M KACATEeIbHBIX PEIITUTh YPABHCHHE.
8.x4+5x-7=0.(OtBer: 1,11)

Pemute crioco6om urepariuii ¢ TouHoctbio 10 0,01 criemyrome ypaBHEHUSI.
9.x3-12x+5=0. (OtBer: 0,42)

10. x4 - 2x2 - 4x - 7= 0. (OtBerT: 3,62)

IIpakTuyeckast padora Ne 3

«uTepnionupoBanue GyHKIHUN

1. Ucnonb3ys nHTEpNoNAIUOHHYI0 Gopmyny Jlarpanska, HaiiTH ypaBHEHHE TapadoIIbl TPOXOISIIEH
gyepes Toukd (2; 0), (4; 3), (6; 5), (8;4), (10; 1). (OtBer: y =32 1 (x4 - 26x3 + 220x2 — 664x + 640))
2. Nanst Touku (0; 3), (2; 1), (35 5), (4; 7). cnons3ys MHTEpHOISLIUOHHYIO (hopMyity Jlarpanxka,
COCTaBHUTbH ypaBHEHHE (QYHKIIMU, TPUHUMAIOLIEH yKa3aHHbIC 3HAYCHUS ITPU 33JaHHBIX 3HAUCHHIX
aprymenTa. (OtBer: y=31-(-2x3-15x 2 +25x -9))

3. Hcnonb3yst HHTEPNOJIALUMOHHYIO (popmyiry Jlarpanxka, HOCTPOUTH (DYHKIMIO, TIPUHUMAIOIIYIO
3HaveHHs 3a7aHHbie Tabauneit. X 1 346y -758 14 (OtBet: y =51 (x3-13x 2 + 69x -92))

4. Vicionb3ys MHTEPHOJSILIMOHHYIO popmyity Jlarpanxka, mocTpouTh QyHKIHIO, TpaduK KOTOPOit
npoxoaut uepe3 Touku (2; 3), (4; 7), (5; 9), (10; 19). (Otset: y =2x - 1)

5. Jlausl gecsatuunbie jorapudmel uucen: 1g 2,0 = 0,30103, 1g 2,1 = 0,32222, 1g 2,2 = 0,34242, 1g 2,3 =
0,36173, 1g 2,4 =0,38021, 1g 2,5 = 0,39794. [Tonp3ysck HHTEPHOIAIUOHHON opmynoit HproToHa,
nawitu 1g 2,03. (OtBer: 1g 2,03 = 0,30750)



6. Haiitu naTepniossiinoHHbId mosimHOM HeroToHa 15t dyHKmu y = f (X), €Clii U3BECTHBI €€
snavenus f (1) =6, £ (3) =24, £ (4) =45. (OtBet: y =4x 2 - 7x+9)

7. Haiiti uHTEpIIOJSITMOHHBIN TTOTMHOM HbroToHa 1151 hyHKIMH f(X)= 2X U ee 3HaYCHUSIM B TOYKaX
x0=-1,x1=0,x2 =1, x3 =2, x4 =3 u Berauciauts f(-0,5) u {(2,5). (OtBeT: y =8 + 4(x - 3) + (x — 3)(x
-2)+61(x-3)(x-2)(x—1)+48 1 (x—3)(x-2)(x - 1)x, f(-0,5)= 0,700, f(2,5)= 5,658.)

8. CocTaBUTh HHTEPHOIALMOHHYIO opMyTy HbI0TOHA 1O JaHHBIM TAOIUIIBI

x01234

y 14154085

(OtBeT: y=x3+x2+x+1)

IIpakTnyeckas padora Ne 4
«I[Ipubmmxennoe pemenue AuQepeHInaIbHbIX YPaBHEHUN
Vnpasnenna.

1. llo dopuyac NpaMoyTOALHNKOS BEMHCINTE [ -_r«-‘r;dx. pazbue WHTCPEAT MHTCTPHPOBAHIA HA

10 wacTeii. OucHITs NOTPCIIKOCTE,
(Omeem: [ =1,20+£0025)

2. llo dopuyne Tpancumii BasncanTs [ = I-J';dr, pa3bus MHTCPEAT HHTCTprpoBanna Ha 10 wacTeil.

OueHuTs NOrPeIIHOCTS,
{Omeem: [=1218+0,002)

3. llo popuyae Cumncona BemseanTs [ = _[\.'1 + 1’ dy, ¢ ToumocTsio go 0,001
{Omeem: [=1148+0,001)
. b dx
4, llo popuyae Cumncona BMBeINTE [ = I— , € ToMHocTRW g0 00001
. I :
{Omeem: n = [0, [=050001£0,0001)
) i dx
5, [lo dpopuyne Cumncona BMpcanTs [ = I— , € ToMHOCTRIO 30 0,01
X

{Omeem: n=35, [=069+001)

6. llo dpopuryaec Cumncona sermcanTs [ = J'de , € ToHHOCTRIO 30 0,01
i X
{Omeem: n=4, [=024+001)

7. llo opuryac Tpancunii BeMHCANTE flje';cix. ¢ TouHocTE A0 0,01

1]

(Omeem: n=4, [=075£001)

8. [lo dopuyne Tpancunii BRMHCANTE flj?jﬁmmumm Ao 0,01
o 1+ X

IIpakTnueckas padora Ne S «IIpubnmkenHoe pemenue qudhepeHIaIbHbIX YPaBHEHUI



Yupaaucuun.
1. Haftvw, scocamiys smetoa dscpa, awascsis dyuxien y, oaporcasenoll anddoposmiaiiinig
VPR MM f-u.mmyw)ﬂvl.mh-al.w

y+x
OTICKANNCM NCPAMX SCTUPEX IHavcsudl y
Omuem: x a or o2 | 63 | o4
] 50 | 1.8 | 125 | 131

2, Haftvw 20 Me1oy HAscpa weTupe Bavcuns @ywam ¥, oopeaceiesoll ypamicunen Ysxey,
pe SaNATLROM YCaoaus YO = [ npasusas k ~ 0.7,
Omaem.

e

03 04
13 |152

x 6 o; [a
¥ ] £ |

b
‘o

3. Hafme po setogy Macps Tps madcies gywauun ¥, oopeicacwoll ypasscsmen y'slex+y’,
e BaNAILROM yoaoaus )W) = | npesiisas k - 0.7,

Omaem. X 0 0! 02 R
! 1.2 45 1.78

4. Hafive 00 meroxy Hscpa weripe anaecsns $yapn ¥, onpe acincwoll ypasscusen Y s x 4y,
OPe HINATLROM YCaoam yY0) = O, npesiisas k < 0.1,

Omaom. X 67 62 03 04
0 000 | 0005 | 0012

S, Haftrw, scoomays seton dascpa, auwaecsns dysken y, onporeasenod anddepoimanianiv
VPR M y'-y"’f,qu-myuu-ﬂ.’) = 4, npassovas k< 0.1, Orpasraascs
OTICKINNCM NCPRMX YCTHPEX IHavesudl ¥

Omuom: x 0 | a7 [62 o3| o¢
¥ ] I | 108 | .25 | 131
6, Haftvu veroaon Jacpa ecacunodl pouicune ypasucies _‘-'-(I’:ﬁ:m w2 orpease [0, 1], npu
HraaLHoM yososss w0) = | opesnevas i < 0,2 k
- 6 |62 | 6¢ |66 ] a8 | 1.0
] 11 118 12¢ 127 127

JNlabopaTopHasa paboTta Ne2. 3 5
«METO[bl PELUEHWA CUCTEMbI IMHEWHbBIX ANTEEPANYECKNX YPABHEHW»



2. /laboparopuan pabora Ne2. METO/1bl PEIIEHUA
CHCTEMbI JIMHENHBIX AN EBPAHYECKHX
YPABHEHUH

2.1 Hpsmuie MeTOAM peruenns

2.1.1. llocmanoexa sadavu
Byjes paceMarpisaTs CHCTCMM ypasucHidt sia:
@, X, +a,X, +...+a,x, =b
Ay Xy + AnaXy +...+ A3, X, =b,
’ (2.n
A Xy + Qs Xs +...40,,X, =b,

AT=b, 22)

b=(b,b;,..0,) - BOXTOP CBOGOAMMX “UICHOS, = (%50 2) -
BEKTOP HCHIBCCTHMIX c BCUICCTBCHH MM KOOPUMHATAMM,
At(a,).l-i._n.Itﬁ = BCUICCTBCHHAN MATPHUA patMcpa nmxa,
satpuua xoodduuecnton cucremu (2.1).

Dddexmusnocts cnocobos pewenns cucremut (2.1) 80 MHOrom
TARNCHT  OT  CTPYXTYPM M CBOACTE  Matpuum A paswcpa,
OGYCAOBICHHOCTH, CHMMCTPHYHOCTH, TANOAHCHHOCTH (T. €. COOTHOIICHNIS
MOKAY  HNCAOM  HYICBMX M HCHYACBMX WICMCHTOB),  cneimduxn
PACHONOKCHH HCHYICBRIX WICMCHTOB MATPHILL

Teopema  Kponexepa-Kanewwn:  HeoGxommmus  yeaosuesm
CYUICCTBOBAHMA CAMHCTBCHHOIO PecHua cuctemul (2.1) saasercs:

det A=0,

Onpedenenue. Hopmoll HIIMBACTCA TaKan BOMMMHA, o0aazaomas
cooficTsaMum:

D k>0, k=0 ®x=0,

2) = |2Hid,

3) Eesll= i+ Ml



Onpedecacnue. Ecin b npoctpaiicTne  pekTopon 3-(-\'..-'”-----!.)'
seeacsa nopsa fix|l, ro coramacosammofl ¢ mefl nopmolt B npocTpancTse
MATPHU A HAILIBACTCA HOPMA H-sq’lgl,xxo.

Tabamua 2.1
B Hops BEXTOPOS 1 MaTpui
B npocTpancTee BeKTopos |8upocrpumncmpm|
1. KyGuseckas nopsa

H =z M = £
2. OKTanapuHeckas HopMa

K= 5k I =s(Sk)

- 3. Cpepunccxan Hopaa

K= 3k = M- i

2.1.2. Memoo l'aycca
O w3 merozon pewenns cucremst (2.1) = meroa Fayeca. Cyre
serosa aycca 3axmoqacTcs B NPUBCACHHN WCXOAHOR martpuum A X
TpeyroansoMy suay. byaem nocrosumo npusommrs cucremy (2.1) x
TPCYTOALHOMY BIIY, HCKTIOHAN I0CACAOBATCALHO CHAYANA X, W3 BTOPOrO,
TPETLLID, ..., N-FO YPASHCHMI, 3ATEM Xy M TPCTLENO, HCTECPIOND, ..., A-FO

ypasseHiti npeolGpasosanHof CHCTEMM U T, A
Ha nepeos yrane 3asMesuM BTOPOE, TPETRE, ..., A-C YPABHCHMSE Ha
YPABHCHIA, NOAYHAOUMCCA CAOKCHHCM ITHX YpasHeHHil ¢ nepsus,

YMHOACHHEM COOTBCTCTECHHO HA _gﬂ.. "OJ', cecy -2‘.
@, ay, ay

Pexyyanrarom sroro yrana npeoSpazosamuil GyacT IKBMBANCHTHAN
(2.1) cucresma



A

Cucrema ypanucnnit

3,241
0257
0324
0,438

x, +0]197-x, +0,643-
x, +3853.x +0342.
~x, +0317-x, + 2793
-x, +0326-x, + 0,483.

x, +0,236-x, =0454
x, +0427-x, =0371
x, + 0238 - x, =0,465

x, +4229.x, =0,822,

3,405
0227
0419
0325

~x, +0472-x, +0395-x, +0253 . x, =0,623
-x, +2957-x, +0342-x, +0327 -x =0072

+x, +0341-x, + 3238
-x, +0326-x, +0,401-

x,+03%-x, =043

x, +4.273-x, =0,065,

2974
0,242
0,249
0,387

-x, +0347-x, +0,439-x, +0123-x, =0,381
-x, +2895-x, +0412-x, +0,276-x, =0,721
-x, +0378-x, +3,91-x, +0358.x =0,514
-x, +0266-x, +0431-x, +4,022-x, =0,795.

3as2
0,254
0,305
0,423

-x, +0458-x, + 0125
x, +2,458-x, +0325-

x, +0236-x,=0,745
x, +0,126-x =0,789

-x, +0125-x, +3869-x, +0,458-x, =0,654

-x, + 0,452 - x, + 0,248 -

x, + 3896 - x, = 0,405,

28

2979
0273
0318
0219

~x, #0427 . x, + 0406 -x, + 0,348 . x, =0,341

-x, +3951-x,+0217-
-x, +0197-x, +2875-
-x, +0,231-x, +0,187 -

x,+0327-x,=0844
x, +0,166-x, =031
x, +3,276-x, =0381.

2,048
0,495
027
0,766

-x, +0172.x, + 0702
-x, +4,093 - x, + 0,083
-x, +0368-x, +4]164-
-x, +0,646 - x, + 0,767 -

x, +0226-x,=0514
x,+0,390-x,=0,176
x, +0535-x, =0309

x, + 5960 - x, =0,535.

2389
0329
0,186
0197

-x,+0273-x, +0,126-
-x, +2,796-x, +0,179-
-x, +0275-x, +2987-
-x,+0219-x, +0274-

x,+0418-x,=0]144
x, +0278-x, =0297
x, +0316-x, =0529
x, +3127-x, =0869,




e

Cucrema ypanucmnit

17

SA82-x, + 0,358
0,580 - x, + 4,953
0319-x, + 0372
0,043 -x, + 0,459

-x, +0237-x +0409-x, =0416
-x, +0,467-x, +0,028-x =0,464
-x, +8935-x, +0520-x, =0979
-x, +0319-x, + 4,778 - x, = 0,126,

3738-x,+0195-x, +0275-x, + 0,136-x, =0815

0,519 x, + 5,002

0,306 - x, + 0,381
0272-x, +0,142

-x, +0,405-x, +0,283-x =0,191
cx, +4812-x, +0418-x, =0423
+x, +0314-x, +3935-x, =0352.

19

3910-x, + 0,129
0217 -x, +4,691
0,201-x, + 0372

-x, +0,283-x, +0,107-x, =0395
-x, +0279-x, +0,237-x, =0,432
~x, +2987-x, +0,421-x,=0127

0531-x, +0196-x, +0236-x, + 5032-x, =0,458.

S482.x, + 0,617

0,607 -x, +4,195-

0,367 -x, +0,576

0389 -x, +0,356-

~x, +0520-x, +0,401-x, =0823
x,+0232-x, +0570-x,=01582
-x, +8193-x, +0,582-x, =0,625
x, +0207-x, +5772-x,=0315.

3345 -x, + 0,329
0125 -x, +4210-

0314-x, + 0251
0197 -x, +0512

x, +0,365-x, +0,203-x, =0,305
x, +0402-x, +0,520-x, =0283
~x, +4531-x, + 0,168 -x, =0,680
+x, +0302-x, +2951.x, =0,293.

3247 -x, +0,275

0,466 x, +4,235.

0,204 - x, +0,501
0326 -x, + 0,421

-x, +0397-x, +0,239-x, =0,721
x,+0,264-x, +0358-x, =0339
X, +3721-x, + 0,297 -x, =0,050
~x, 40254 - x, + 3,286 - x, = 0,486,

34761, + 0,259

0,425 -x +4,583-

-x, +0376-x, + 0,398 - x, =0871
x, +0417-x, +0328-x, =0,739

0252-x, +0,439-x, +3972-x, +0,238-x =0,644

0,265 -x, + 0,291

~x, +0,424.-x, + 3864 -x, =0,581.




Cucrema ypasuennit

2958-x +0147-x, +0354-x, +0,238 - x =0,651
0127 -x, +2395-x, +0,256-x, +0,273-x, =0898
0403-x, + 0184 -x, + 3815-x, + 0,416 x, =0595
0259.x, +0361-x, +0281-x, +3,736- x, =07389.

4503-x, +0219-x, + 0,527 -x, +039 -x, =0,553
0,259 - x, +5121-x, +0,423-x, + 0,206 x, = 0358
0413-x, +0,531-x, + 4317 -x, + 0,264 - x, = 0,565
0327 -x, +0,412-x, +0,203-x, +4851-x, =0,436.

12

S103-x, +0293-x, +0336-x, +0270-x, =0,745
0179-x, +4912-x, + 0,394 -x, +0,375-x, =0,381
0189 - x, +0321-x, +2875-x, +0,216-x, =0,480
0317 -x,+0165-x, +0386-x, +3934.x, =0552.

13

5554-x,+0252-x, +0496-x, +0237 - x, =0,442
0580 -x, +4953-x +0467-x, +0,028-x, =0,464
0319-x, +0372-x, +8935-x, +0,520-x, =0979
0,043 -x, + 0,459 -x, + 0319-x, + 4,778 - x, = 0,126.

14

2098 -x, + 0,209 -x, + 0,315 x, + 0,281-x, =0,108
0163-x, +3237-x, +0,226-x, +0307-x, =0,426
0,416-x, +0,175-x, +3,239-x +0,159-x, =0,310
0287 -x, +0196-x, + 0325-x, + 4062 -x, =0,084,

15

§452-x, +0,401-x, 40,758 -x, + 0,123 . x, = 0886

0,785 -x, + 2,654 -x, + 0,687 -x, +0,203-x, =0,356
0402-x +0244-x, +4,456-x, +0,552-x =0,342
0210-x, +0,514-x, + 0,206 - x, + 4,568 - x, =0,452.

2923-x,+0220-x, +0159-x, + 0328 - x, = 0,605
0363-x,+4123.x, + 0,268 -x, + 0,327 -x, =0,496
0169-x, +0271-x, +3,906-x, +0,295-x, =0,590
0241-x,+0319-x, +0.257 - x, + 3862 - x, =0396.




e

Cucrena ypasnemnit

2979-x, + 0427 -x, + 0,406 -x, +0,348-x, =0,341
0273-x, +3951-x, +0217-x, +0327-x, =0844
0318-x, +0,197-x, + 2875 -x, + 0,166-x, =0,131

0219-x, +0231-x, +0,187 -x, +3,276 - x, =0 381.

3738-x,+0]195-x, +0275-x, + 0,136-x, =0815
0519-x, +5002-x, +0,405-x, +0,283-x =0,191
0306-x, +0381-x, +4812-x, +0418-x, =0423
0272-x, +0142-x, +0314 - x, +3,935-x, =0,352.

4855-x, +1239-x, +0272-x, + 0,258 -x, = 1192
La91-x, + 4954 -x, +0,124-x, + 0,236 -x, =0,256
0,456-x +0,285 -x +4354-x, +0,254-x =0852
0412-x, +0335-x, +0,I158-x, + 2874 -x, = 0862,

5,401-x, +0,519-x, + 0,364 -x, + 0283 - x, = 0,243
0,295-x, +4830-x, +0,421-x, +0,278-x, = 0,231
0524-x, +0,397-x, +4,723. x, + 0,389 -x, =0,721
0503-x, +0,264-x, + 0,248 x, + 4,286 - x, = 0,220,

3857 -x,+0239-x, +0272-x, + 0,258 - x, = 0,190
0491 -x, +3941-x, + 0131 x, + 0178-x, =0179

0,436-x +0281-x, +4,189-x, +0416-x, =0,753
0317-x,+0,229-x, + 0,326-x, + 2971 -x, =0,860.

4238 x, +0329.x, + 0,256 - x, + 0,425 - x, =0,560
0249-x, +2964 -x, + 0351 -x, + 0,127 - x, =0,380
0365-x, +0217-x, + 2897 -x, + 0,168 -x, = 0,778
0178 -x +0,294-x, +0,432.x, +3,701.-x, =0,749.

JI89.x +0273-x, +0,126-x, + 0,418-x, =0,144

0329-x, +279-x, +0179-x, + 0,278 -x, =0,297
0186 x, +0275-x, + 2987 -x, +0,316-x, =0,529
0197-x +0,219-x, +0274-x, + 3,127 -x, = 0,869,




k| &g dx; ax; &, R, R, R, R,
0| 01401 o0 o0 0] 0,1301| 00623 0,0550| 00418
1 0] 00623 0 0 0| 00623 0,0579| 0,0504
2 0 0| 0055 0 | =0,0034 0| 00550| 00439
3 0 0 0 00418 [ =0,0123 | =0,0152 0| 00418
3 0| =0,0185 0 0[=0,0126 | 00185 | =0,0038 0
5|=00115 0 0 0|-00115 0| =00039| 00019
6 0] 00031 0 0 0| 00031 |=00030]| 00021
7 0 0| =0,0031 0 | =0,0002 0]=0,0031] 00018
8 0 0 0| 00019 | 00003 00009 0| 00019
9 0] 00007 0 0] 00003 00007 | =0,0002 0
Cysmsupys Boe npupatienis &' , Hafl 3eM IHAUCHUS KopHeh:
,,=ga.¢=o,uo|-qons=oazso,
5, =3 & =0,0623 -0,0185 + 0,0031 +0,0007 = 0,0477,
-
x, =3 dx) =0,0850 - 0,0031=0,0519,
-
x, =2 & =0,0418 +0,0019=0,0437.
-
2.3.3. Bapuanmuw sadanuis
N Cucrema ypanwennit

4003-x, +0,207 - x, + 0,519-x, + 0,281 -x, = 0,425
0416-x +3273-x, +0326-x, +0,375-x, =0,021
0297-x, +0351-x, +2997-x, +0,429-x,=0,213
0412-x, +0194 - x, +0.215-x, + 3,628 - x, = 0,946,

L]

2591-x,+0512-x, + 0,128 - x, + 0,195 - x, =0,159
0,203-x, +3,469-x, +0,572-x, +0,162-x, =0,280
0256-x, +0273-x, + 2994 -x, 40501 -x,=0,134
0381-x, +0219-x, +0,176 - x, + 5903 - x, = 0,864,




R =0

Ry =R} =0,26825%" =0,0999 = 0,2682 - 0,1401 = 0,0623

R} = R — 0,0803! =0,0692 —0,0803-0,1401=0,0579

R, =R} -0,0162%) =0,0527 - 0,0162 -0,1401 =0,0504

AHATOINMHO  HAXOAMM  MAKCHMATEHYI [0 MOV  HEBLIKY
R =00623 u cOOTBCTCTRYIOMICH HOMIBCCTHON x] J3IMM NpHpaLICHHE
&, =R, =0,0623,

Toraa R}=0, & OCTAMMLC HCBIIM NEPecHMTICM DO oparyne
R =R+ 3,8 (i#2), noaysi

R =R —008528, =0-0,0552-0,1375=—0,0034

R =0

R} = R? = 0,04684c) = 0,0805 - 0,0468 -0,1378 = 0,0550

R} = R} = 0,01624x} =0,0550 - 0,1045-0,1375 =0,(439

CHOBA HAXOAMM MAKCHMANLHYIO N0 MOAYAK Heexiky R =0,0550 u
cooreeTcTRyIoWweH HewisecTHoll x) Aamiv npupawenme & =R =0,0550.

Toraa R)=0, a OCTAIBHEE HEREIKH NEPECcHNTacM no opayne
R'=R} +3 4 (i=3), noayaum

R =023

R} =-0,0152

R =0 ‘

R, =0,0418

[lpoucce  3aKaW4MBACTCA, KOMAA  BCC  HCBAIKM  NOCaCamcd
npeoGpatosantofl cucresst Gy1yT pasHaTLCH 0 ¢ TA13HHOM TOMHOCTRI.

Jlas aoctumenns ToqnocTi £ =0,001 npubackenns GyacM HAXOIMTE
A0 TCX DOp, MOKA HE BETIOOHHTCR HCPABCHCT BO

R* <0001i=14.

Bee pemncacnng 3aneces B Talomuy.

Na6oparopHas pa6ota Ne3. «PELIEHUNE HENMUHEMHBIX ANTEBPANYECKMNX
YPABHEHNW»



3. Jlaboparopuan pabora Ne3. PEIHIEHHE HEIMHENHBIX
AJNEBPAHMECKHX YPABHEHHN

3.1 Mncacnniie METOAM PelueHns neannefinuIx ypasnenui

311 Jloxaruranun xopnes

Byaes pacesmarpusars 3asavy npubuoKcHHONO HaxoxacHns wyach
$yuxion oanoit nepesseHnodt

S(x)=0, (3.0
rac f:R —» R, —aarcOpantiockan iwan TPancucHACHTHAR QyHKINA.

Teopema 1 (Boasuano—Kowm). Ecmm wenpepusnas wa [a, b)
$yuxipin flx) Ha KOHUAX IO HMOCT NPOTHBOMOMOKHLIC IHAKM, T. C.

Sla)-fib)<0, 3.2)
TO Ha unTCepBane (a, b) ona xors Gut oH pat OSPAACTCR B HOAL.

Crabocmes meopess:

1. He aacr oTecTa Ha BOOPOC O KOANYCCTES xopHcht Ha [a, A] B cayuac
BLINOAHCHUS yeaosus (3.2).

2. Ecan ycaosne (3.2) HC BLINOAHCHO, TO HC NOIBOARCT YTBCPAIATE,
41O xopucit ua [a, b)] ner.

VNewrenue meopesu.

Teopema 2. Henpepuisnas, CTporo MonoToHEas gynxums fix) wmeer
M OPH TOM CAMHCTBCHHMI Boan Ha orpeixe [a, A] Toraa » Toasxo Toraa,
KO3 Ha SO KOHLEAX OHA NPHHIMACT JHAYCHNUS PATHRIX THAKOS.,

Yeranosurs MOHOTOHHOCTE HA  JAHHOM  OTPCIKC  MOKHO Ans
anddeperumpyesoil gyuxumn, noTpeSosIE MAKXONOCTORHCTEA ¢
NPOMIBOAHON HA BCCM OTPCIKC.

Teopema 3. llycrs f e ("[a;b]. TOrAa ccam £ (x) HC MCHSCT IHAX Ha
unrcpsane (a, b), 1o ycaoene (3.2) =mBascICa HCOOXOMMEIM M
AOCTATOMHMIM A% TOro, 4robu ypassucane (3.1) wmecno u npu oM
canncTBcHH LSl KOpeHs Ha oTpeike [a, b).



% AN Y panucunc Ypanuncunc

' | fixmy=Jdx—x"mmx+4-15 Six)=exp(=0,5x) —02x" +1
> fix)=cosx—cxp{—x)+ 0S5 S(x) = exp(—0,4x° ) —0,5x" +1
3 | fm=15-04Jx —0Sinx f(x)=15-04dx" —c~ sinx
4 j(x)tz-ﬁ—zhx fx)=2-05x" -0 5x"smx—x
s f(x)=l-0,$x’hx+0,3ﬁ fMx)=03explx)—cos* x+ 2

& fix)=l=xinx+03Jx f(x)=0Sexp(—x" )+ xcosx
7 | F(x)=3-0,5J% — exp(—0,55") 7 = cos® x—0A=

® f(x)-B-Jx'-"O.th S(x)=1+exp(—Jx)—In(x)

¥ | i =03exp—07dx) - 25" + 4 F(x) = xInx— exp(—0,55 )

1 f(t)-O.Sctp(—J;)-O.ZJx?'.vz fix)=un(0S5x)+1-x"

T | f(x)= exp(—0,7x) - 03Jx + 1 F(x)=cos(0,5x) - 0,4 In x

2] s =3-Jx-05Inx S(x) = exp(—=0,3x" ) —Jx +1

13 I(x)SO.chp(-x’)-J;¢3 f(x)=cos" x—0Jexp(x)

4| fix)=03cos’x—-Inx+2 Six)=x* —exp(—x*)

15 | fix)=exp(—0,5x")—x" +0.2 Six)=x=smnx-025




” - fx)) k—l’...i
0| =1,000 000 2,632 121
1| =0,533922 0,136 050 0,466 078
— 2| —0,493 03|  O,000113 0, 319
3| 0,393 368 O 0,000 033
3| —0,392 368 [7) )

Ha scrscprofi urcpaumm aocruracs seoOxoamsoft  ToumocTH

., —x,|=10", CACAOBATCARHO, HeKOM LI KOpCHL ypasscHus
x = —0494468.

5) Memoo xopo

IMocTpony urcpaumonuil NPOUOCC MCTOAR XOPa

Six_)
x  =x_, - F =1 x. —x-_).
s Sx) = f(x) z8s
Jaszaumn x, =—1 #u x =0. ByacM BMNOIHATE BMYHCICHMS 20

sunoancHus  ycaosus |x —x_|<&=10". Cecacm sCc smvmcacHus 8

Tabmmy.
n x, S(x,) ". S x,‘l

0| —1,000 000 2,632 121

[ 0,000 000 - 1,000 000 1,000 000
2| =0,275 321 —0,586 855 0,275 321 |
3| —0,666 303 0,670 578 0,391 082
4| -0,357 822 -0,117 435 0,208 561
S| —0,38% 923 —0,018 319 0,051 081
6| 0,393 668 0,000 663 0,005 784 |
7| -0,392 367 —0,000 003 0,000 201
8| =0,392 368 0 0,000 001

Ha socsssofi  wrcpawmm
b —x,|=107,

x° = —0,494 468.

CACAOBATCARHO,

HoKOM R

KOpCHL

AOCTHIACM HOOOXOMMOR  TOMHOCTH

YPassHCcHMS



3) Memood cexyugux
[MocTpoin srepaimoniuil NPOLIECC METOAR COKYIIMX
) x -x) y
Six )= fix,)
Z3azammm x,=-1 u x,=0. ByacM BRIOAHSTE BMYMHCICHHR 10

x.-t =x.

BunoancHns ycaosus |r —x_J<z=10". Cecacm Bcc BuvmcacHus B

Tabanuy.

n x, Six)) I-l’. “-c'

0| =1,000 000 2,632 121

1| 0,000 000 =1,000 000 1,000 000

2| =0,275 321 0,586 855 0,275 321 |

3| -0,666 303 0,670 578 0,391 082

3| =0,357 842 =0,117435| 0,208 361 |

S| —0,3a88923| 0,018 319 0,031 081

6| -0,498 668 0,000 663 0,005 744
— 7| 0,498 367 0,000 004 0,000 201 |

S| —0,393 368 [ 0,000 001

4) Memood «roumanan
TTocTpOoNM HTCPAUMONHLI NPOLOCC MCTOLA «IOLIMAHAN
2f(x )" (x)
X =X - * = -
=t 2N - S M,
ByacM BMOOIHATE BAMHCICHHS 20 SMOOANCHHR  YCIOBMS
fr. = x_|= £=10". Cocacn nee suvmcacuns s rabanuy.




n x, Sfix.) . — x|
0| -1,000 000 2,632 121
1| 0622524 0564968 | 0357 476
2| =0,512073 0,059 362 | 0,130 350
3| 0,398 732 0,000 910 | 0,017 331 |
3| 0,393 368 —0,000 001 | 0,000 273
5| =039 368 0 o

Ha nsroifi wrepammm  gocturacs  HeoOxommmod

'x, -x.lsl

2 CACAOSATCARHO,

x" = -0494468_

2) Memoo Cmedpipencena

INMocrpons urepaumontsil npoucce meroaa Credudesicesa

e

noxoMm it

BRINOAMCHNS

Rl TRy (TR Y AN
Bynacss BAIMMCACHMN 310
. —x_] = £ =10". Cucacnm sce suvmcncnns & raGanuy.
n “. /(x-’ k— -x—‘|

[~ 0| =1,000 000 2,632 121
] 0,023 821 -1,022 985 1,023 821
2| 0262973 0,612 266 0,286 793
3] =0,319 295 -0232 177 | 0,156 322
4| -0483 759 -0.035 206 | 0,063 463
5| -0,392219 -0,000 827 0,010 461
6] =0,493 468 =0,000 000 S 0,000 249

[ 7| —0,393 368 0 0|

Ha

CCanMOl MTCPAUMM JOCTHIACM  HCOOXOumol
lx,—x.lSlO",

x = —0494468.

CACAOBATCALHO,

HCoKOM LR

TOMHOCTH

YPasHCHUR

TOMHOCTH

KOpCHL YPasHcHuS



3. Haflaesm © TOMHOCTRIO 107 ROpeHs ypasHcsHus sctoaom Hesortona,

Baaucanum sTopyio npoissosHyio yskusme:
Six)=4x—3x" —¢", Mx)=4—6x—¢".

Boismesm nasassnoe npubmokcHne x, = —1, vax xax f(—1)f (-1)>0.
Ofpazyesm urcpaumonns it npoucce meroaa Huorona

2 »
fix,) 2x " —x_ ' —e“
=X - = ——.———l‘_-

X xX_ =
- ) T G =3xT —av

BafloasacM BAMHCICHMR 10 BunoancHns yeaosus fx, —x_J<e =107,

Pacnosoasim BOC BIMMCacH s B rabimne.

” x; fix) Six) . —x_J|
0| =1,000 000 2632121 =7.367 879

1| —0,632 757 0565981 | —3,336281 | 0,357 243
2| —0,512 235 0,060 OIS | —3,335 251 | 0,130 522 |
3| 0,392 63| O000982| =3, 323145 0017371
2| 0,493 368 0,000 000 3| =3,321 266 | 0,000 295
S| —0,393 368 0| =3.321 266 0

Ha nmrvofft wrepaumm socturacs seolxommmodt ToMHOCTH

jr, —x|=s10,

x = —0494 468

CACIOBATCIARHO,

HOKOM BN

KODCHL yYpasmucHus

4. Halupite MCTOAOM DO B3APHAHTY XOPCHE YPABHCHMSN C

TOMHOCTRIO 107,

1) Painocmusiti memod Heromona ¢ noCmoRmnusi iarom

IMocrposnv wrecpaionsil NPOUCCe PAIHOCTHONO MeToaa Huorona ¢
nocTosHHLM warom = 0001

“.—‘ =".

f(x=)-b

T fx. v+ Ry = f(x)

Sym BRDOIHNT BRIYMCICHMNN 20 BRINOJIHCH MR yYoaosus

'x.-x_.ls'tzl()".

Ceacacenm Boe samncacHns 8 valungy.



Toraa q=W‘(x'=¢'(-n=0&l<l. Bozssmes 3a x, acsmil xosicu

orpeika —1. Buancacuns Gy acM BRNOAHATE 30 BRNOIHCHNS YCIO0BMS
lx. ""sl-qt l-0.84°'00l 00,0002 .
.
oas
as
P ——
S =
as _—
“ 7/
-

Pac. 3.6, I padux oposssoamodt ¢drymcanns ¢f x)

Bunoasmsm ncpayio Mrcpanmo

22 e’
x, =¢(x.)=2l+°"l‘ Za & =-03420.

Brancacuns sanccem B rabusany.
x. “‘., t‘. -x.-.|
=1,0000 | -0,33420

0o
1| —0,3320| -0,3511 0,6580 |
2| —0,3511 | -0, 3856 0,1091 |
3| —0,4856 | -0,4929 00345
3| —0,3929 | —0,2932 00073 |
5| —0,3982 | —0,3933 0,0013
.~

—0,3938 | —0,4945 0,0002

MNMockoasxy |r, —x,|<0,0002, cumracs, 410 KOpeHs  ypasHcHHS
x" = =049 ¢ TOMHOCTE £ =0,001.



Ypasucune smaeer oaun AchcrenTeanHuil  KOPCHL Ha  OTpeIKe
cnnrmol Lomu x e |- 10).

2. Bulpas B Ka90CTRC HAYAIRHONO NPHOILKCHMS OMH M3 KOHUOR
HAYATLHOIO OTPOIKA, YTOMHUM KOPCHL MCTOAOM NPOCTRX MTepaumil ¢
TOMHOCTRIO £ =0,001.

Jlx sroro opeasapurensso waiaem f(x)=dx-3x" —¢". Hapucyem
rpadex naxysennol dywxunm wa orpewe x e [- 10] (pue. 3.5).

1

°

ads S
<

3

™ Z

< oz

- ,/

™

Puc. 3.5, I'paguex nposcmosnodt ymcoen f(x)

Orenoaa waxom Qlﬂj'(x]:]‘(-l):?,}b.

Bubepenm &, yaosactsopsiouice ycaoemo (3.16). Tax xax f(x) <0
na orpexe x e [-10), cacaosareanno, subepest &k =—4.
Toraa pywxuns ¢(x) Gyact nmers s
j(x)zl‘u'?.x’-x’-e’
k 4 :
Hallaem nponisoanyo gymxumm @(x) # nocrpoum rpadux rofl
ynxiomm na orpesxe x e[~ 1,0] (puec. 3.6).
J(x)_4+4x-3-¢
k 1 ’

Plx)=x~-

P(x)=x~



2. Bulpas B Ka4eCTEC HAHAALHONO NPHOTIKCHUA OJMH M3 KOHUOB
HAMAILHOMO OTPCIKA, YTOMHHMTC KOPCHR MCTOAOM NPOCTRIX HYcpaumi ¢
TOMHOCTRIO £ =0,001.

3. Haltmre ¢ tosmocTeio  10™  KOpPCHE  YPABHCHHA  MCTOA0OM
Husorona.

4. Halamre MCTOAOM N0 BapHAHTY KOPCHL  YPAaBHCHMA ¢
TOSHOCTRIO 107,

Meroa no sapuanras:

1,6, 11,16, 21, 26, 31 = pamocrusil mcrox Heloroma ¢ nocTosHHMM
warom,

2,7,12,27,22,27, 32 - weroa Credencena,

3,8, 13, 18,23 28 33 - smeroa coxyumix,

4,9, 14, 19,24, 29, 34 - meroa «wioumanan,

5, 10, 15, 20, 25, 30, 35 = meT102 X0pA.

3.2.2. Pesnenue munocoro npusepa
. Jloxkamesyem xopens ypasuenus f(x)=2x"-x"-¢"=0 ma
HAYATLHOM NPOMEKYTXC LAMHOM He MCHES | rpadi-eckin MeTOI0M.
[TpeoGpazyem ypasscnne x By 2x’ —x' =¢*, n nocTpoum rpaduxu
noayseHusx Gyuxud (piec. 3.4).

2
.
e
-

Pusc. 3.4, I'padericckan JOKANOADIX KOPHS YPRENCIILE



ECAM 778 NOCICAORITEALHOCTL cxotsuancs, 1. ¢. limx, = x| 1o,
NCPex0as X npeacay & ypasncuun (3.14), noxy«wnm 5:_=ﬂgxd).

Ipeanosaras @(x) HENPCPUBHON, NOTYHHM

x"=p(x"). (3.15)

Teopema (0 npocmsx umepauuxx). Ilycrn @(x) onpeacacna u
anddeperimpyesa na [@;h], npues Boe o¢ IHAYCHIA npunaasckar [a;h].
Toraa, ccan 3¢ - npasimnas apobs: ' (x)] S ¢ <! Tonpu a<x<b:

1) npoucce urcpaumn x, =@(x,_, ), n=12.. CXOAUTCA HCIABUCHMO OT
HAMAILHOIO IHa4CHNA X, € [ah];

2) NPCACARHOC  IHAYCHHE x'=1i331. RBANCTCA  CAMHCTBCHHEIM
KOPHCM YPaBHCHNR x = ¢(x) Ha [a;h].

Hopewunocms memoda: Meron urepainit obeccneumBacT na n-M
ware alCOMOTHYIO NOMPCWIHOCTE NPHOBEKCHMA K KOPHIO YPABHCHMR
(3.1), He NPCBOCXOANMUYIO UTHHLL -10 OTPCIKA, YMHOKCHHOA Ha Apobe

_L: 'l. -x-|sl_&ko -'—l" rac qsw(“"

I-q
Yrobu $ynxums @(x) obecneunsana CXOMMOCT R
nocacosareasnocti (3. 14), oHa J00KHa MMCTL BILY

m)-x-iiﬂ. (3.16)
2 o=
rac k= - Q-W(xl. nax k cosnazaer co maxom f*(x) ua [a,b].

3.2, Hpusmep sunoamenns aaboparopuoit paboru

3.2.1. 3adanue x rabopamopnoi pabome
I. Jloxamnyitte xopesis  ypasuenus  f(x)=0 Ha HANAILHOM

NPOMCAYTRE LTMHONA HEe MeHee | rpaduyeckin MeTOI0M,



Bubupacs asc nosme 10o4xm Takum ofpazos, wrobm Ha aanmHoM
OTPCIKE BRINOAHANOCK Yeaoaue (3.2).
Onsars MueM NEpeceHeHne ¢ ocuio Ox, 10 eCTh X; =l|,..
Srp— . -
J(x)=f(x,)
H rax zance.
ITycrs Ha n-m ware sunoaneno yeaosue f(x ) f(x_)<0.
Hrepaunonssiil npouece MeToaa Xopa MOKHO Saliucars:
J=x)

(x,=x)

x,,sx,_.-m(x_-x,.). (3.11)
3.1.8. Memod npocmoic umepasus
Flyers pemacres ypasuenme f(x)=0. 3aMCHUM Cro PABHOCIILHM
x=¢(x). (3.12)
Bubepesm Hasamuoe npubugkcHne X, i NOACTABHM B NPABYIO HaCTh
ypasscuns (3.12) u noaysium x, =¢(x,). (3.13)

[Moacrarass & npasywo wacTs ypassenus (3.13) X, mwmecro X,
noaysum  x, =@(x,). [lostopas sror npoucce, Oyaem  usmers
NOCACAOBATCALHOCTS HHCEA

x,=(x ) n=12. (3.14)



3.1.6. 3adava wrouvanar
Hapaay ¢ ypassesnes f(x)=0 paccMorpim ypasscnne ¢ f(x)=0.
Toraa y ¥x)=¢"f(x) xopus cornazaor ¢ xoprsmu hynxuwmn f(x),

@(x)=Mkf(x)+ ['(x)),
T (% - (3.9)

M)+ L)

Hoex memooda: Ucnoansyes caoboanuil napametp k Aas nossuucHns
CKOPOCTH CXOAMMOCTH npouccea Helotona.

Tax xak x° = KOPCHB, JAPAHCC WIBCCTHOC TOMHOC PCUICHNC, TO Ha

K06 HTCPALBH MOKHO NPHHATE t=-%:’;. Toraa w3 (3.9) cacayer,
4TO

o 2/(x,)f (x,) :

- 2/ x) - fix ) Mx,)

Hrepaumonnuit npoucce meroaa wioumana» (3.10) & oxpecrnocti
KOPHS  MMOCT  KYOHMMCCKYI) CKOPOCTE  CXOAMMOCTH  (NpH  YCAOBMM
BnoancHns Heobxommvux yeaosuit metoaa Heotona). K sesocrarkam
dopayan (3.10) MoKHO OTHECTH HATHYNC BTOPOH NPOHIBOINON.

(3.10)

3.1.7. Memod xopd
fyers f(x) - wenpepusnas $ywxums ua [a:b] w Bunoansercs
yeaosie (32). Sammmuesm ypasHeHMC nNpPAMoil Hepel aBe TOMKM
YPABHCHUC XOPAM, IAC Xg =@ n X, =b
y=Slx) _x-x
J&)-S(x) x-%~

PaccaoTpies nepeceienine Xopam ¢ ocuio Ox, noay s Touxy X




3. L4. Memoo Cmedupencena
Ecan ywects, 4ro gysxuns f(x,) 0 ¢ 1ol xe CKOPOCTRIO, 4TO W
X, “»X | TO CCTH CMBCA NOAAraTH, 410 A, = f(x,). 10 MOKHO CACIATS HA
TOH CTATIN HTCPALHOHHONO MPOUCCCa, Koraa madcHus Gy |f(x, )
yxke jaocraroqno wmaaet [lpi vakmx A wrepaumonnuil  npoucce
NPOHMMACT BT

)
- : 37
x_ =X, T+ SN =T (3.7)

Meroa usmeer cyryGo JOKANLHu XapaxkTep CXOMMOCTH, HO 3ATO
CXOAMMOCTS KBAIPATHYHAN,

3 1.5. Memod cexyuux
fMycru e (3.6) b, =x_, -x,, Tov3a x, =x, +h,.
Slx)(x_-x)
By -dal ekl 38
Rl T =y Ty e
TAC Xo M X, TAOTCK.

Gopayna (3.8) onpeacaser HOBLI MCTO Kax ABYXwarosuil.

Puc. 3.2. Meroa cexymmex

H1 reomerputccknx coofpaxeHuil 2crx0 NOMATH, 4T0 X, ©CTh
alcwieca ToMkn nepecctcHns ¢ ook Ox npamodl, nposcacusoll wepes
1O (Xt 3 S(x0) ) M (25,5 X)), 7. €. coxymedi.



4. Havaasnoe npuGmokenne x,: f(x,)f (x,) > 0.

Teopema. Tlpn  sunoancunn  weolxommmmx  yeaosuil 14,
urcpaunonnuil  npoucce Helorosa (3.3) cxommres X peweHmo  x°
ypastenis (3.1) ¢ xsaapaTHHON CXOPOCTRIO B OKPECTHOCTH KOPHR X°,

3. 1.3. Modudpurxanuu memoda Huomona

1. Painocmusiii Memood ¢ ROCMOIHNBM WAJOM.

fyers ann f(x) =0 nocrpoen urcpaumonnufl npoucce Merosa
Helorona

S, | F
X =X, -——fu.),u-o,l.z.... (34)

Jiam caoxnux Gynxumil saMncacHie f(x) A0CTITONHO TPYAOCMKO,
NOYTOMY SaMCHIM B (3.4) NPOIIBOIHYIO N0 ONPEACICHINO
. h)—-
S x)=lim el : (x.).

[lps Maneix sHascHusx wara k noayss mpuiaKeHHOC PABCHCTBO

ezq fix )-h
-'...sx. j(‘.*"-j(‘.)‘ (3'5)

Il. Painocmusiii Memoo ¢ REPEMENNMM WIA20M.
Hlar & moano mismeuaTh Ha xaxaofl urcpaumn anbo nposoauTs

HOCKOABKO MTCPail ¢ OIHMM WAroM, .TeM Cro  WiMcHuTs (8
SARMCHMOCTH OT caoficTs Gysxumm). Toraa noaysus wabop A, h,,...
Toraa (3.5) npuser sua
x =X --J‘L*l—,u:l. (3.6)
T S+ h)-f(x)
[MpesssymecTeoM  MCTOA08 JTON  IPYNNM  SRARCTCH  OTCYTCTRMC
npoiisoanoil. Heaocrarkos — HIXas CKOPOCTL CXOIMMOCTH.



2 1.2 Memod Heuwmona
Pacesorpis f(x) =0 1 nocTposs srepaumonnsifl npouece:
x-=x.-;—‘(’:f’;. n=0)2,. (33)
Sammuem YPasHCHME KacareanHoh B TOMKE —

y=flx)=f(x Nx=x,).

Haillaem Touxy nepecescsing xacareasnofl ¢ ocsio abeumec:

f(x,)
=0, Torza T Lo
NN )
3aresm NPOBOAMM KACATCARHYIO B X, M HAXOAMM X, H TaK Jasce.
TMoorosmy Meroa HulOTOHS TaK K¢ HAIWBAIOT MCTOAOM KICATCARHAIX.

¥
-“(Xuﬂ.\'o)

Yo X

Ky b
X3/ X2/ %)
i ‘npHineKeHNe

KacaTeanHan
Puc. 3.1. Meroa Husoroma (xacareasanax)

Heobxooumme ycaosun cxodusmocmu memooda Huwomona:
I Oynxums  fix) nonama Gure  asasa  anddopesumpyesa o
HCTIPCPLIBHA, JOKHA MMCTh HCNPCPUBHYIO NCPEYIO NPOHIBOAHYIO, A

ll‘(x‘m\l.

2. f(x)20  ma BeeM  MPOMEKYTKE, COACPAMUCM  KOPCHE
vxela,b):x efab)].

3. f7(x) coxpanser max na [a,8), [ (x)<0 - dymxuns sunyxaa
BBepx, f7(x) >0 — PyHKIDIS BUNYKAS BHIN.



