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1 HEJIX U 3AJAYU OCBOEHUA JUCHUIIJIMHBI

Henb nucuuminzbl: GopMupoBaHue Ipo(ecCHOHATbHBIX KOMIIETEHIUH B 001acTu
BBIYHMCIIUTEIBHON MaTEMaTUKH, MPEICTABIECHUN O MECTE U POJIM BBIUMCIUTEILHOW MaTEMaTHKU B
CUCTEME MAaTeMaTHYEeCKUX HayK, BO3MOXKHOCTEN MCIOJIb30BAaHUs €r0 METOJIOB B TEOPUU U
MIPaKTHKE.

3amayy JUCHHUILINHEI:

- Pa3BUTHE MAaTEMATHYECKOTO MBIIUICHHUS, BOCIIMTAHNE BEICOKOH MaTEeMAaTHUECKOH KYIbTYPHI;

- (dopMHpOBaHHE JIMYHOCTH CTYACHTA, pPa3BUTHE €r0 HHTEUICKTa, CIIOCOOHOCTEH K
JIOTHICCKOMY M aJITOPUTMHICCKOMY MBIIIIJICHHIO.

- OocCBOeHHE OO0yJaeMbIMH MATEMaTHYCCKHMX METOJOB W OCHOB MaTEeMaTHYECKOTO
MOJCITUPOBAHUS;

- Ha MpUMEpax MAaTEeMaTHYCCKHX IOHATHA M METOJIOB IPOJIEMOHCTPUPOBATH CTYACHTAM
CYIITHOCTh HAyYHOTO MOIX0/1a, CIIEIU(PUKY MATEMATUKH H €€ POJIb B MPUKJIAIHBIX UCCIICTOBAHUSIX

2 MECTO JUCHMIIJIMHBI B CTPYKTYPE OOII BIIO

[Iporpamma kypca «BpuuciuTenbHasi MaTeMaTHKa» COCTAaBIieHA B COOTBETCTBHE C
TpeOOBaHUAMHU  TOCYJApCTBEHHOTO  00pa30BaTENLHOTO  CTaHAApTa  CICHUANM3AIANd  —
ABTOMaTU3UPOBAHHBIE CHCTEMbl OOpPaOOTKM HMHPOpPMAUU U YIOPABJICHHUSA, CHEHUATU3ALUU
230102.65, 610k 0oO0mKe MaTeMaTH4ECKHE U ecTecTBeHHOHay4yHble Aucuuminael EH.0.01.05.01

ILJ'I?I YCIICITHOT'O OCBOCHUA «BpruncimrenbHass MaTeMaTHKAY HCIIOJIB3YIOTCA 3HAHUA, YMCHUA,
HAaBbIKW WM BHJbl ACATCIIBHOCTH, IMOJYYCHHBIC B XOJ€ M3YUCHUA OUCHUILIINH: «MaTteMaTnuecKuit
ananmu3» (b.2.b.1), «Anrebpa u reometpus» (b.2.5.2), «Muadopmaruka» (b.2.5.3) .

3HaHUS, YMEHUS U HaBbIKM, (opMHUpyeMble B MPOLECCE W3YYEHUS JUCLUILINHBI
«BprancimmrensHass MaTeMaTHKAY 6y,)IYT HCIIOJIB30BaThCA B I[aJ'II)HCI\/'IIHCM IIpyu OCBOCHUH AWUCHUITIIINH
BapuaTUBHOW  dvacTH  mnpodeccmoHampHOoro  mmkna:  «lIporpammmpoBanme»,  «Teopus
BBIYUCIIMTCIBHBIX IIPOLCCCOB), «OCHOBBI TCOPHU YIPABICHUSA» U AP. 3HaHue OCHOBHBIX METOI0B,
MOHCJ’IGI\/’I " aJIrOpUuTMOB BBIUHMCIIMTEIbHOM MaTeMaTHKH H€06XOI[I/IMO npu paspa60TI<e YHCJICHHBIX
Mozenel Ha OBM.

3. TPEBOBAHMUS K YPOBHIO OCBOEHUSA COAEP KAHUA JUCHUITJIMHBI

B pe3ynbTrare 0cBOEHHUS AUCHUIUIMHBI 00YyUYaIOUUNCs TOJKEH IEMOHCTPUPOBATH CIEAYIOIINe
pe3ynbTaThl 00pa30BaHUS:

1) 3HaTh: MOJeNU IPEACTABICHUS U METO IbI 00paOOTKH SKCIIEPUMEHTAIBHBIX IAHHBIX.

2) YMeTh: IpUMEHSTh MaTEMaTUYE€CKUE METO/bI M BBIYUCIUTEIbHYIO TEXHUKY JUIS PEIeHUs
MPaKTUYECKUX 3aa4;

3) Bianmers: MeTO1TaMU HAy4YHOTO TTOUCKA.

4. CTPYKTYPA U COAEP) KAHUE JUCIUIIJIMHBbI

OO6mast TpyA0€MKOCTh AUCIUIUTHHBI cocTaBisieT 140 vacos.

Oco0OeHHOCTH MareMaTHYeCKUX BBIUMCICHHUM, peanu3zyeMmblx Ha OBM: Tteoperuueckue
OCHOBBI YHCJIEHHBIX METOJIOB: MOTPEIIHOCTH BBIUMCICHUN; YCTOMYUBOCTD U CIOKHOCTh aJlTOPUTMA
(Mo maMsATH, MO BPEMEHHU); YMCIEHHbIE METOJbl JIMHEHHOW anreOpbl; pelleHue HEeIMHEHHbIX
YpaBHEHUH U CHUCTEM; UHTeprnoysiuus  (QyHKUMN;  YUCIEHHOE  HMHTETPUPOBAHUE U
nudpdepeHuInpoBaHue; pelieHue OOBIKHOBEHHBIX JU(P(EepeHIUATbHBIX YPaBHEHHM; METO/IbI
NpUOIHKEHUSI U allllpoKCUMaluu pyHKIMi; npeodpazoBanue dypre; paBHOMEpHOE NPUOINKEHHE
(GyHKIMI; MaTeMaTUYeCKue IPOrpaMMHBIE CUCTEMBI.



§ Bupner yue6Hoit paboTsl,
= § BRJIFO9as ®DopMBI TEKYIIETO
Ne Pazpen 3 3 CaMOCTOATEIBHYIO KOHTpOJISl yCTIEBAEMOCTH
/i JUCIUTITAHEL 3 = pabory cTynienTos u ®dopmMa POMEKYTOTHOM
O E TPYI0EMKOCTb B Yacax ATTecTaLIH
(@)
= Jlek | IIp | Jla6 | Cam
OcoOenHoctu
MaTeMaTHYECKUX
1 | Boruncnenui, peanusyempix Ha | 3 | 1-2 | 4 2 6 3amuta HPAKTIH.
paboThI
OBM; TeopeTnueckre 0CHOBBI
YUCJICHHBIX METOJIOB
[TorpemHocTH BBIUMCIICHU;
> Y CTONYMBOCTH U CIIOKHOCTh 3| 3.4 4 ) ] 3amura MIPaKTHY.
anropuTMa (1o mamMsITH, 1Mo paboThI
BPEMEHH)
YucieHHble METOEI
3 JUHENHON anredphl; perieHue 3| 5.6 5 6 10 3amura IIPaKTUY.
HEJIMHEWHBIX yPaBHEHUHN U palboThI
CUCTEM
4 | Unrepnonsuus GyHKUMMA 31 7-8 4 4 6 3amuta TP,
paboThI
5 UucneHHoe MHTETPUPOBAHKE U 31910 | 4 6 | 10 3ammuTa MPaKTHY.
i depeHnupoBanme paboThI
Pemrenne 0ObIKHOBEHHBIX
6 | nudpdepeHnanbHBIX 3111-12| 5 2 8 3amura TP,
. paboThI
ypaBHEHU
Kpaessle 3agaun uis
OOBIKHOBEHHBIX 3amura MIPaKTHY.
7 3113-15| 5 6 | 10
g depeHnnanbHbIX paboThI
YpaBHEHUM.
Merton cerok.Uucnennoe
9 3amura TIBYX
g | PCIHCHHC YPaBHeHui © 3116-18| 5 8 | 10 | mpakTuyeckux
4ACTHBIMH MPOU3BOHBIMH 1 paboTe!
WHTETPAIBHBIX YPaBHECHUM
9 | Bcero no pazgenam 3| 1-18 | 36 36 | 68 | DOx3amMeH

5 COAEP)KAHUE PA3JIEJIOB U TEM JUCHUIIJINHBI

5.1 Jlexunn

5.1.1 Pazgen 1. OcobGeHHOCTM MaTeMaTHMYECKHUX BBIUUCICHHM, peanu3zyeMmblx Ha OBM;
TEOPETUYECKUE OCHOBBI YUCIIEHHBIX METOJIOB

5.1.2 Paznen 2 IlorpemHocTy BBIYMCIEHUN. YCTOMYMBOCTH U CIIOKHOCTH alropurma (1o
amsTu, 1o BpeMeHu). OCHOBHBIE UCTOYHHUKH MOTPEIIHOCTeH U uxX Kiaccuduxarus. [lorpemnoctu
YHUCIIEHHOro pemieHust 3aaad. llpsmMas u oOpaTHas BbIYMCIUTENbHbIE 33Ja4d  TEOPHH
norpemmHocTeil. OLeHka pe3yabTaToB BbIYMCICHUI.

5.1.3 Pazgen 3 YucneHHble METOIbI IUHEHHON anreOphl; pelieHne HeJIMHEWHbBIX YpaBHEHUN U
CHCTEM.

OneHKr MOrpelHOCTH pEUIeHHUs 3aJadd JUHEHHOW aireOppl. ['paHUIBI pacmoioKeHus
KOpHeil anreOpanyeckoro ypaBHeHMs. YMCIO JEHCTBUTENBHBIX KOpPHEH —airedpanvyeckoro
ypaBHeHus. OTaeneHue KopHel anreOpandeckoro ypaBHeHus. MTepanuoHHble METOIbI pelIEHUs
anreOpanvyeckux U TPAHCIEHJIEHTHBIX ypaBHEHUU. [IpsiMble M UTEpalIOHHBIE METOJbl pPEIICHUS
CIIAY



5.1.4 Paznien 4 Untepnonsauus QyHKIUI

[locraHoBKa 3a7aun MHTEPHOJUpPOBaHUA. MHTEpOIMpoOBaHKE Ul Cioydas pPaBHOOTCTOSIIMX
y3108B. IlepBas u Bropas nHTepnoisAuroHHble popmyasl HetoTona. MHTepnonsuuonHas gpopmyna
Jlarpamxka. OreHka ocTatouHbIX WieHOB Gopmyi. Cxema DittkeHa. OOpaTHOE HHTEPIOJIUPOBAHUE.
Metonpl npubmmkenuss u anmnpokcumanuu ¢ysHkuuil. IIpeoOpasoBanune ®ypre. PaBHOMepHOE
npuOIKeHne QyHKIuH.

5.1.5 Paznen 5 Yucnennoe uHTErpupoBaHue u qupepeHuupoBaHme

KBanparypusie ¢opmynbl ¢ paBHOOTCTOAUIMMH y3namu. KBagparypubeie gopmynsl ["aycca.
WuTerpupoBanre ¢ MOMOINBIO CTENEHHBIX PsAA0B. MIHTErpansl oT pa3pblBHbIX (pyHKumid. Meton
BBIJIETICHUST ocoOeHHOocTel. MHTerpansl ¢ OecKOHeUHBIMU TIpeneiaamMu. Meron ycedeHus. Meton
MTOBTOPHOTO MPUMEHEHUS KBAJAPATyPHBIX GOPMYIL.

[Ipocreiime  Gopmyinabl  uucieHHoro nuddepeHurpoBaHus. Beluncienue  BTOpoi
npousBoaHON. UucinenHoe peuienue 3agaud Komum st 0OBIKHOBEHHBIX AU depeHInanibHbIX
ypaBHeHul. Pazpemmumocts 3amaun Komm.

5.1.6 Paznien 6 Pemenne oObIKHOBEHHBIX U (epeHIInalbHbIX ypaBHEHUI

Meton Oinepa s 3agaun  Komm. Mertong Pynre-Kyrra. KpaeBbie 3amaum s
OOBIKHOBEHHBIX UG (depeHIINaTbHBIX ypaBHEHUNH. MeToJ]] KOHEUHBIX pa3HOCTEH AJisi JIMHEWHBIX
g depeHnnaibHbIX YPaBHEHUH BTOPOro nopsiaka. MeTo KOHEUHbIX pa3HOCTEH I HETMHEHHBIX
nuddepeHInaIbHbIX YpaBHEHUN BTOPOTO MOPSIKa

5.1.7 Paznen 7 KpaeBsle 3a1aun it OObIKHOBEHHBIX U PepeHIInaIbHbIX YPaBHEHUMH.

MeTolT KOHEUYHBIX pa3HOCTEW MJs JMHEHHBIX AUQQepeHIuaNnbHbIX YpPaBHEHUH BTOPOIO
nopsiika. MeTo1 KOHEUHBIX Pa3HOCTEN /1711 HeNMMHENHBIX Tu(depeHIMaTbHbIX YPaBHEHUH BTOPOTO
nopsaka Meron [Nanepkuna.

5.1.8 Paznen 8 Meron ceTok. UnCIIEHHOE pelIeHUe YPaBHEHHM C YaCTHBIMU IPOU3BOIHBIMU U
MHTETrpalbHbIX YPAaBHEHUH.

HrepanmoHHBI METOJ pEeuIeHUs CHCTEMBbl KOHEYHO — Pa3HOCTHBIX ypaBHEHUMW. Pemrenue
KpaeBbIX 3a7au JJIsi KPUBOJMHEHWHBIX oOnacteil. MeToa ceTok Juisl ypaBHEHHUH MapaboJInyecKoro
Tuna. Meroa ceTok Uis ypaBHEHUN TUIepOOIMYECKOTO TuUra. MaremMaTHdyeckue IporpaMMHbIE
CUCTEMBI.

5.2 IlpakTuueckue 3aHATUS

5.2.1 IIpaxTtuueckas padota 1. Teopus norpemnocrei

5.2.2 Ilpaxktuueckas padota 2. Pemenne CJIAY meronom ["aycca

5.2.3 [Ilpaktuueckas pabGota 3.Pemienny ypaBHEHUN  HaMBBICIIUX IMOPSJIKOB U
TPAaHCIEHICHTHBIX YPaBHEHUN

5.2.4 [Ipaktuueckas padota 4. IHTepriosinpoBanue U 3KCTpanoaupoBanue QyHKIUN

5.2.5 IIpaxTtuueckas padota 5. UnTerpupoBanue GpyHkuui

5.2.6 IlpakTuueckas padota 6.Audpdupenunpoanre GyHKIUI

5.2.7 llpaktuueckass pabora 7. CpeaHekBaJpaTH4HAas anlpoOKCUMalus U OPTOrOHAJIbHBIE
TTOJTMHOMBI

5.2.8 TlpakTtuaeckas padora 8. Meron ["anepkuna

5.2.9 Ilpaktuueckas pabota 9. UucineHHoe pelieHne ypaBHEHUN C YaCTHBIMH ITPOU3BOJHBIMU
Y MHTETPATBHBIX YpaBHEHHH

6 CAMOCTOSATEJIbBHASA PABOTA

Ne . TpynoeMKocTb
i Paznen muciuruimHbL dopma (BHUI) CAMOCTOSITEIHLHOW PaOOTHI 5 yacax

YucieHHble METOEI
JTUHEWHOM anreOpsl; penieHue | BeimosHeHne pacyeTHO-TpaduIecKoit

1 . . 30
HEJIMHEWHBIX ypaBHEHUHN U paboThl, 0POPMIIEHUE OTUETOB.
CHCTEM

2 | CpenHexBagpaTUIHAS Brinmonnenue nabopatopHoit paboThI, 20

8



anMpPOKCUMAIIHS u | opopmieHue oTueTa.
OPTOTrOHAJIBHBIC TOJIMHOMBI

Marematuueckue Brinmonnenue tpex nadbopaTopHbIX padoT, 13
MTPOrPAMMHBIE CHCTEMBI oopMIICHHE OTYETOB.

4 68

7 OBPA3OBATEJIBHBIE TEXHOJIOI'MU

OO6pazoBarenbHbIN MPOLIECC MO0 AUCLMIIIMHE CTPOUTCS HAa OCHOBE KOMOMHAIIMU CIIEAYIOIIMX
00pa3oBaTebHBIX TEXHOJIOTHH.

WuTerpanbHyto MoJelb 00pa3oBaTeNbHOrO0 Ipolecca MO0 AUCHUILIMHE (HOPMUPYIOT
TEXHOJIOTUU METOJIOJIOTUYECKOTO YPOBHS: MOJYJIbHO-PEUTHUHIOBOE OOy4eHUE, TEXHOJIOTHUs
MOATANMHOTO (POPMHUPOBAHUS YMCTBEHHBIX JCHCTBHUI, TEXHOJIOTHUS pPAa3BUBAIOLIETO OOYy4eHHS,
AJIEMEHTHI TEXHOJIOTUU Pa3BUTHS KPUTUYECKOTO MBIIIUICHHUS.

Peanuzanuss naHHOM MoJenM NPEaNoiaraeT HCIOIb30BaHUE CIEAYIOIIUX TEXHOJIOTUM
CTPAaTeTUYECKOTO YPOBHs (3aal0IMX OpraHU3alMOHHBIE (OPMBI B3aUMOJCHCTBUSA CYOBEKTOB
00pa30BaTENILHOTO IpOLEcca), OCYHIECTBIEMbIX C MCIOIb30BAaHUEM OIPEAEICHHBIX TAaKTHYECKUX
pouenyp:

— JIEKIIMOHHbIE (BBOJHAs JEKUUs, MH(OPMALMOHHAS JIEKUMs, 0030pHas JEKUus, JIEKIUs-
KOHCYJIbTAIUS, TPOOIEMHAs JIEKIIHS);

— npakTudeckue (yriayOJeHue 3HaHUM, MMOJYYEHHBIX Ha TEOPETUYECKUX 3aHATUSAX, PELICHHE
3amayv);

— TpeHuHroBble ((OpMUpOBaHME OINpPEACICHHBIX YMEHHH U HaBBIKOB, (OpMHUpOBaHHE
QITOPUTMUYECKOTO MBIIIJICHUS);

— aKTHBHU3alMU [I03HABATEJIbHOM  JESITENBHOCTH (NIpPUEMBbl TEXHOJIOTMH  PA3BUTHS
KPUTHYECKOTO MBIIIJIEHUSI 4Yepe3 UTEeHWe M MHCbMO, paboTa C JUTEparTypoil, MOATrOTOBKa
Mpe3eHTAalHH 110 TeMaM JOMAalIHUX padoT);

— caMoOyIpaBlIeHUs (caMmocTosiTelibHAs paboTa CTYAEHTOB, CaMOCTOSTEIbHOE H3ydEHHE
MaTtepuana).

Pekomennyercss ucnosib3oBaHWe HHGOPMALMOHHBIX TEXHOJOTHMH MpU  OpraHU3alUU
KOMMYHMKAIIMM CO CTYAEHTaMU JIi NpEACTaBieHUs WHGOpPMAlLMM, BbIJIAYM PEKOMEHJIAUUN U
KOHCYJIbTUPOBAHUS IO OINEPATUBHBIM BoOIpocaM (JIEKTPOHHAsl II0YTa), MCIOJIb30BaHHE
MYJIbTUMEMA-CPEICTB MPHU MPOBEACHNUHN JEKIIUOHHBIX U MPAKTUYECKUX 3aHITHM.

8 OHEHOYHBIE CPEJACTBA 1JIsd TEKYHWEI'O KOHTPOJISA YCIEBAEMOCTMU,
MMPOMEXYTOYHOMN ATTECTAIIAU IO UTOI'AM OCBOEHUS JUCHUILINHBI U
YYEBHO-METOJINYECKOE OBECHHIEYEHUE CAMOCTOSITEJIBHOM PABOTHI
CTYJAEHTOB

8.1 OueHo4HbIE CpesCTBA I TEKYLIEr0 KOHTPOJI yCIIEBAEMOCTH
8.1.1 KoHTpoJibHBIE BONIPOCHI JIOMYCKa K BBIIIOJIHEHUIO IPAKTUYECKUX paboT
8.1.2 OTueTsl 0 BBINOJHEHUN UHAWBHIYaJIbHBIX BApUAHTOB 33aJaHUIl PAaKTUYECKUX padboT

8.2 OueHouHbIe CpeICTBa VI IPOMEKYTOUHOM aTTecTaluu
Bomnpocs! k 3x3ameny:

1. Conepxanme mnpeamera ‘“BorumciaurenpHas matematuka”. OCHOBHBIE STallbl YUCICHHOTO
pereHus 3amad Ha DBM.

OcHOBHbBIE UCTOYHHUKH U KJI1accU(UKaLMsI OTPEIIHOCTEN YUCICHHOTO peLIeHHs 3aay.
BoruncnuTenbHas orpenHocTb

Heycrpannmas norpemHocTtb

[TorpemnocT apupmMeTHUYecKUX onepanuil Hal IpUOIHKEHHBIMH YUCIIaMU.

CrnosxeHue U BeIYUTaHHE MPUOIMKEHHBIX yrcell. OlieHKa MOrpeuIHOCTH pe3yibTara.
YMHOX€EHUE U ieJIeHre NPUOIKeHHbIX ycell. OneHKa MOrpeuIHOCTH BbIUNCICHHH.

OrneHka norpemHocTy (PyHKIUU Ha MOTPEIHOCTh apryMEHTa.

e
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10.
11.
12.
13.
14.
15.
16.
17.
18.

19.

20.
21.
22.

23.
24.
25.
26.
27.
28.
29.
30.

31.
32.
33.
34.

35.
36.
37.

38.
39.

40.
41.
42.
43.
44.
45.
46.

OOpaTtHast 3ajaya sl OLEHKM MOTPEIIHOCTH (PYHKUMHM HA TMOTPEUIHOCTH apryMEHTOB.
JlonmycTrMble IOTPEIHOCTA apTyMEHTOB.

BrruncnurensHas norpemnocts Merofa ['aycca. BeiOop Beayero sajnemMeHTa HCKIIIOUEHUS.
Meton I'aycca i pemienus CJIAY ¢ BbIOOpOM IJ1aBHOIO JIEMEHTA IO CTOJIOLY.

Merton 'aycca i pemenus CJIAY ¢ BbIOOpOM IJ1aBHOTO 3JIEMEHTA 10 BCEH MaTpHULIE.
Brruncnenue onpenenurens meronom ["aycca.

Brruucnenue aneMeHTOB 00paTHON MaTpuIilbl MeToI0M ["aycca.

Pemenne CJIAY metomom nmpocToit utepanu. (epBhIil criocoo).

Pemenne CJIAY metoom npocToit utepanuu. (BTOPOi crioco0).

[Ipumenenue MeTo1a IPOCTOW UTEPALIUU AJI1 YTOUHEHUS 3JIEMEHTOB OOpaTHON MaTpULIbl
[locTanoBka 3amauu WHTEpHOJUpOBaHUA. MHTepronupoBaHue Juis ciaydas paBHOOTCTOSILIUX
y310B. [lepBas untepnossunonHas popmyna Herotona.

[locTanoBka 3amauu MHTEpHOJUpOBaHUA. MHTepronupoBaHue Ui ciaydas paBHOOTCTOSIIMX
y310B. Bropas unrepnonsuuonsas gopmyna HerotoHa.

WNutepnionsimonnas popmyna Jlarpamka.

WuTepnonsuuonHas cxeMa JUTKeHa.

ObpatHoe wuHTeprosupoBaHue. HaxoxaeHue KOpHEW ypaBHEHHMsI METOJO0M O0O0paTHOro
MHTEPIIOIUPOBAHUS.

Br16op mara unrerpuposanust. [Ipunuun PyHre as1s olieHKH nOrpenHocTei.

[Tpubnmxennoe Beruucienue uaterpanon. ®opmynsl HeroTona — Koreca.

[TpubnmxkenHoe BeluncieHue naTerpanoB. Ksagparypueie popmysnsl ["aycca.

WuTerpupoBanre ¢ IOMOIIBIO CTENIEHHBIX psi1oB. OlLieHKA MOTPEIIHOCTH Pe3yJibTaTa.

KpaThbie nunTerpansl. Metoa MoBTOPHOTO MPUMEHEHHSI KBAJPAaTYPHBIX (GOPMYIL.

WuTerpansl ¢ OeckoHEeUHbIMU MpezenaMu. Metos yceueHusl.

WuTerpansl oT pa3pbIBHBIX QYHKIMH. AJAUTUBHBINA CIOCOO BbIJENEHUS 0COOEHHOCTEH.
WuTerpansl  OT  pa3pblBHBIX  QYHKIMH. MyJIbTUIUIMKATUBHBIN croco®  BbIIEICHUS
0COOEHHOCTEH.

Meron JIroctepHuka — JIUTKUHA 171 BBIYUCICHUS ABOMHHOTO MHTErpasa.

[Ipocreiimue Gopmynbl uncaeHHOro TuddepeHIMpOoBaHUS.

Brruncnenue BTopoii Mpou3BOIHOM 10 (hopMynaM YHCICeHHOTO nuddepeHnpoBaHms.
UYucnenHnoe pewmenue 3anaun Komm s 0ObIKHOBEHHBIX AUQQEepeHInaIbHbIX YpaBHEHUH.
Teopemsl 0 pazpemuMoctu 3agaun Komn

Merton Duinepa s pemenus 3aaaun Komm

Meron Pynre — Kyrra muis pemenns 3agaun Komm

[locTanoBka KpaeBoil 3ajauu Uis OOBIKHOBEHHBIX IU(D(epuHIUaNIbHBIX YpaBHEHUN BTOPOTO
MopsIJIKa

MeTo1 KOHEUHBIX pa3HOCTEN Ui TMHEUHBIX U PepeHInaIbHbIX YPaBHEHUI BTOPOro MOpsIKa
MeTolT KOHEYHBIX pa3HOCTEH Uil HENUHEHHbIX AuddepeHuanbHbIX ypaBHEHHM BTOPOToO
MopsIJIKa

Meron IN'anepkuna.

YucneHHoe pelleHne ypaBHEHUH ¢ YaCTHBIMU IPOU3BOAHBIMU METOJIOM CETOK.

Meron cerok s 3anauun Jupuxiie.

NrepanmoHHBIN METOI PEICHHS] CUCTEMBI KOHEYHO — PA3HOCTHBIX YPAaBHEHUN.

Pemenue kpaeBbIx 3a/1a4 1151 KPUBOJUHEHHBIX 00s1acTeil.

MeTton ceTok sl ypaBHEHHM MapadoIMdecKoro THIa.

MeToJ ceTok [yisl ypaBHEHUN I'UNepOOIN4YeCcKOro TUIa.

8.3 YyeOHo-MeToaruecKOe 00ecieueHue CaMOCTOSITENIbHOM paboThI
8.3.1 YuebHoe 1mocodue mo BHEIUKWCIUTEILHON MareMaTHKE C 3aJaHUSIMH U METOINYECKUMU

y1(a3aHI/I${MI/I I10 BBIITIOJIHCHHUIO HpaKTI/I‘IeCKI/IX pa60T
9 VYYEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
JUCHUIINHBI
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1 HemupoBuuy b.II.  OcHOBBI BBIYMCIHMTENbHOW MaTemaTuku : yudeO. mocoome/ B.II.
HNemunosuy, M.A. Mapon. -7-e uzz., crep.. -CII6.: Jlans, 2009. -672 c.

2 Komruenosa H.B. Brruucnurenbnas maTemMaTuka B mpUMepax u 3agadax : yued. mocodue/ H.
B. Komuenosa, 1. A. Mapos. -2-e u3n., crep.. -CII6.: Jlans, 2008. -368 c.

3 IlnoxoraukoB K.3. Brruuciaurenbasie MeToanl. Teopus u mpakTuka B cpeae Matlab : kypce
nekuuit : yueb. mocobue : pexk. YMO/ K.O. IlnoxoTHukos. -M.: 'opsiuast nunus -Tenekom, 2009. -
496 c.:

JOIIOJIHUTEJIbHA S JIMTEPATYPA:

1. AxunoBa .M. BeruucnurensHas matremaTuka : Y4eb. mocodue: JJorn. YMO By3os/ U. M.
AxwunioBa; AMI'Y, ®Mull. -bnarosemenck: U3a-Bo Amyp. roc. ya-ta, 2004. -167 c.

2. IlerpoB W.b. Jlekiuu 1mo BEIYMCIUTEIbHON MaTeMaTuke : yueo. mocodue/ . b. Tlerpos, A.
. Jlo6anos. -M.: BUHOM. Jla0. 3nanuii; M.: Untepuer-YH-T Undopm. Texnonoruit, 2006. -524
C.:a-WJ.

3. CoBpeMeHHBIE TPOOJIEMBI BBIYHCIUTEIBHONH MaTeMaTHKH W  MaTeMaTHYeCKOTO
mozenupoBanus : B 2 1/ ; Poc. akax nHayk: WH-T Bblumcin. mar. T. 1 : BerumcnurenbHas
maremaruka/ oTB. pea. H. C. baxsanog, B. B. Boesoaun. -2005. -344 c.

I[MTPOTPAMMHOE OBECIIEYEHUE 1 UHTEPHET-PECYPCHI

1. CBoOoaHO pacmpocTpansembie Bepcuu mareMatudeckux mnaketoB (MathCAD, MatLLAB,
Maple), Exel

Ne n/m HanmenoBanue pecypca XapakTepucTuKa

1 http;//www.iqlib.ru Nutepuer 6mbmmoTeka oOpa3zoBaTeIbHBIX U3NaHu, B
KOTOpoil ~ coOpaHbl  3JIEKTPOHHBIE  Y4EOHUKH,
CIpaBOYHBIC U yaeOHbIE TOCOOUs. Y TOOHBIN IMOUCK 110
KJIFOYEBBIM CJIOBaM, OTACIBHBIM TE€MaM W OTPACIsSIM
3HAHUI.

2 http://www.intuit.ru WHTepHeT-yHUBEpCUTET MH(OPMALIMOHHBIX
TexHojoruii. B koTtopoM coOpaHbl 3JE€KTPOHHBIE U
BHJICO-KYPCHI 110 OTPSICIISIM 3HAHUI

3 http;//amursu.ru Caiitr AMI'Y, bubnmoTteka — 35ekTpoHHas: OMOIMOTEKA
AMI'Y

10 MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCIUIIJIMHBbI

9.1 JlexunoHHas ayaAuTOpUs
9.2 JlabopaTtopuu, 060pyaO0BaHHBIE pa0OYMMH MECTaMU ToJib3oBaTeneit OBM

11 PEUTUHI OBASI OIIEHKA 3HAHUWM CTYJIEHTOB IIO JUCIHUATLIJIMHE

CeMecTpoBbIi MOY/b IUCHUTLIMHBI
<
L m < L
) 2 9 y S m
=® = o~ T 5 Q:S}) - Z o
—~ B Ty g5 & 25 a4
No = 2235 58 s3E | §35
Pa3jien AUCLHUILTHHBL s E S BE &R =R g E & 28 =
/1 M = S o £ Q O =2 5o ¢
) O E = g 4 O 93 S 2=
X a ~ =t 5 Do ; 1] = II;'
= > = s =g
[TorpemHoCcTy BEIYHUCIICHNH;
Y CTONYMBOCTH U CIIOKHOCTh
1 [P Ne 1 1-2 5 1 6
anroputMma (1o namsTH, 1o
BPEMEHH)
> YucneHnHble METObI IIP Ne 2 3.4 5 1 6
JIMHEIHON anredpbl; perieHue
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HEJIMHENHBIX YPaBHEHUH U
CUCTEM

3 | UnTepnonsuus GyHKuui I1P Ne 3 5-6 5 1 6

4 UYucnenHoe unterpupoBanue u | I1P Ne 4 7.8 5 ) 7
g depeHInpoBaHue

5 | ‘mcremmoe MPNe5 | 9-10 5 2 7
g depeHInpoBaHUE
Pemenune 0ObIKHOBEHHBIX

6 | muddepeHnnaTbHBIX TP Ne 6 11-12 5 2 7
ypaBHEHU U

7 MeTo1bl TpUOINKEHUS n P No 7 13-14 5 ) 7
anmnpoKcuManuu QyHKIMM

] MeTo1bl TpUOINKEHUS 2y ITP Ne 8 15-16 5 ) 7
anmnpokcuManuu QyHKIMH

9 Maremarnueckue TP Ne 9 17-18 5 ) 7
MIPOrPAMMHBIE CHCTEMBbI
Bceero 1-18 45 15 60

6 | [IpomexyrouHas aTTecTanus 9K3aMEH 40

Hroro 100

KPATKOE U3JIOKEHUE ITPOTPAMMHOI'O MATEPHAJIA

Jlekumusa Ne 1,2. Oco0eHHOCTH MaTeMaTH4YeCKHX BbIYHC/JIEHHUH, peajn3dyeMbix Ha JBM;
TeopeTHYEeCKHEe OCHOBbI YHCJICHHBIX METO10B

Jlekuus Ne 3,4.IlorpemiHOCTh BBIYUCJIEHUI; YCTOHYMBOCTD M CJI0KHOCTDH AJropurMa (1o
NaMSTH, 10 BpeMeHH)

[log mMOrpemHOCThI0 TMOHUMAETCS HEKOTOpas BEJIWYMHA, XapaKTepusylouiass TOYHOCTb
pesynbrata. CylmiecTBYIOT TpU BHUIa MOrpemHoctei: 1) HeycTpaHumash — (BO3HHKAmOIIAs OT
HEJ0CTaTOYHO TOYHOTO OTOOpa)KEHUS pealbHbIX SIBICHUMM HX MaTeMaTHMYeCKONW MOJEIbio); 2)
MOTPEITHOCTh METO/1a; 3) MOTPEIIHOCTh BHIYUCIICHUH (BOSHUKAIOIIAS M3-32 OKPYTJICHUH ).

OcHoBHas 3a71a4a TEOPHH MOTPEIIHOCTEN — yKa3aHHe 00J1acTi HEONPE/ICICHHOCTH Pe3yJIbTaTa.

ByKBaMH a, 6, ¢ ... byeM 0603HaYaTh TOUHBIC YHCIA, d , 6, C ... — IPHOIIKCHHBIE.

Ynciio a’, He3HAYNTENbHO OTIMYAIOMIEEcs OT TOYHOTO YHCIIA @ M 3aMEHSIOIIEe MOCIC/IHES B
BBIYHMCIICHUSX, SBISETCS MPUOIMKEHHBIM.

[Ipu BbIUKCIEHUH BMECTO TOYHOTO 3HAYEHMS] d KaKOW-THOO BEIMUYMHBI YacCTO MPUXOIUTCS

* 19}
HCIIOJIB30BaTh HpI/I6J'II/DKCHHO€ 3HAYCHUC a JTOM BCIMYMHBI, OTIHYAIOMICECA OT TOYHOTIO. Ecmm

* *
U3BECTHO, YTO d < d, TO a Ha3bIBACTCA HpI/I6J'H/DKeHHBIM 3HAYCHHUECM TOYHOI'O 4YucCja a IIO

* *
HEOOCTATKy, €CJIN XK€ d >ad, TO a Ha3bIBACTCA HpI/I6J'II/I)KeHHBIM 3HAYCHHUEC TOYHOI'O 4YucCja a II0

M30BITKY.

PasHOCTb A MeX/Iy TOYHBIM YHCIOM d M €r0 NPHOJIHKEHHBIM 3HAYCHHEM d  HA3bIBACTCS
OLIMOKOM, WK MOTPEIIHOCTHIO JAHHOTO IPUOIMKEHHOTO YUCIIA.

AOCOIOTHOM MOTPENIHOCTHIO TPUOIMKEHHOTO YUCIia a’ SBISIETCS

Ad" = ‘ a-a ‘

[Tockonpky daiie BCEero TOYHOE 3HAYEHHE a HEU3BECTHO, JUISl OLEHKU MPHOIMKEHUS
HCIOJIb3YIOT a0COJIIOTHYIO MOTPEIIHOCTD, T.€. TAKyl0 BETUYUHY Ad”, IIpU KOTOPOU |l a-a" |<Aa”.
DT0 paBHOCWIBHO TOMY, YTO 3HaYEHHE 3aKII0UEHO B Ipeenax

a-Ad"<a<a+Ad.
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Yacto mosyueHHOE HEPaBEHCTBO, 3ajaroliee 00JacTh HEONPEAETIEHHOCTH TOYHOTO 3HAUECHUS
d, 3aIlUChIBAIOT B BHUJIC:

a =a+Aa"

OTtMeTuM, 9TO aOCOJIFOTHASI TIOTPENIHOCTh — BEJIMYMHA pa3MepHas, UMEIOIIasi pa3MEepHOCTh
MPUOIMHKEHHOTO YKciia a.

Hoscnenue. Ecnu a — paccrosiue, mpoGeraeMoe GeryHOM 3a TPEHHPOBKY U H3MEpAEMOE B
MeTpax (M), To a6CcomoTHas Ad — OTPEIIHOCTB, ¢ KOTOPOil H3MEPEHO PACCTOSHIE, TIPEOI0TCHHOE
CIIOPTCMEHOM Ha TPEHUPOBKE, TAK)KE UMEET pa3MEPHOCTh B METPaX.

C mnomouipio aOCOJIFOTHOM MOTPEIIHOCTH MOKHO OTpPa3UTh KOJIMYECTBEHHYIO, HO HE
KaueCTBEHHYIO CTOpPOHY IOTPEUIHOCTH HEKOTOporo pesynbrara. Hampumep, — paccrosiHue,
MPEO0JI0JICHHOE TPBITYHOM B JUTMHY, U3MepeHO ¢ TOYHOCTHIO 0,5 cM. C Takol K€ MOTPENIHOCTHIO
u3MepeHa JajauHa OeroBoil JOpoXKU cTaguoHa. O4YeBHJIHO, YTO BTOPOE H3MEPEHUE BBITOJHEHO
KayecTBEHHEE, YeM IepBOe.

OTHOCHTEIbHOH MOTPEMIHOCTBIO HA3BIBACTCS HEKOTOpas BeIHYHHA Od ,

*
a—a *
YAOBIETBOPSAIOMIAs YCIOBHIO |—— <da
a

OTtHocuTenbHAsE TOIPEUIHOCTh — BEJIMYMHA Oe3pa3MepHas U UCHOJIb3YEeTCs sl CPaBHEHHS
TOYHOCTH PA3HOMACIITAOHBIX H3MEpeHUN (BbluMcieHui). Yacto OTHOCUTENbHAsl MOTPEIIHOCTh
BBIYMCIISICTCS B IIPOLICHTAX.

Jlekuus Ne 5,6 UnciienHble MeTObI JTHHEHHOH a/1re0pbl; pelieHre HeJHHeHHbIX
YPaBHeHHIi U cUCTeM

Cucrema nuHeHBIX anreOpanudeckux ypaBHenuit (CJIAY) B oOmiem BHJie 3aMMCHIBACTCS
CJIEIYIOLIUM 00pa3oM:

allxl+ alz X2 + -+ aln xn - bl
azl x1+ azz x2+ e+ azn xn: bz

; (1)

Ay X +a,,x,+--+a,,Xx, :bn

IZl€ COBOKYIHOCTb YHCEN a,, -,a, HaspBacTCA Marpuned xodpdunuentoB (4) u
MIPEJICTABIISETCS B BUJE:
dip A2 Ay
dy dp Aon
2
R

HEHU3BCCTHBIC BCIMYUHBI X] ) X2 9%y Xn Ha3bIBAOTCA BCKTOPOM HCHU3BCCTHBIX (x), COBOKYITHOCTb

ancen by,by,+++,b, — BekTOpOM CBOGOIHBIX 311eMEHTOB (B).

n
CJIAY 6oJiee KOMMAKTHO 3alUCHIBACTCS] B MATPUYHOM BUJIE
A-x =B. 2)

B nanbHelimem OyzaeM ucronb3oBaTh 00a criocoba 3anucu CJIAY.

MeTo/1bl YMCIIEHHOTO pelieHns cucTeMsl (1) moapasnensiorcs Ha TOYHbIE U UTEPallMOHHbIE.
TouHble — 3TO METOABI, IPU KCIIOJIb30BAHUM KOTOPBIX PEIIEHUE JOCTUTACTCs 32 KOHEYHOE YHCIIO
nercTBuid. VX elre Ha3pIBalOT KOHEUHbIMU. K nX ynciy otHocsaTcs metoasl Kpamepa, ["aycca u np.,
U3BECTHbIE M3 Kypca BbIcIIed MmaTemaTtuku. [Ipu penieHuM mo 3TUM METOJaM HaKaIlJIMBaeTCs
omunOKa, MpyuyeM yeM OoJiblile MPOU3BOAUTCA IEHCTBUI, TEM CYIIECTBEHHEE OLIMOKA.

[Ipu ucnoab30BaHUM UTEPALIMOHHBIX METOJIOB (MX €Ill€ Ha3bIBAIOT OECKOHEUHBIMH) pEIICHHE
MOJIYYalOT C 3aJJaHHOW CTENEHbI0 TOYHOCTU IyTEM MHOTOKPATHOI'O MOBTOPEHUS OJTHOTO U TOTO K€
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BBIYMCIUTEIBHOTO Tpollecca, B pPeE3ylIbTaTe€ BBIIOJHEHUS KOTOpPOro pelleHne Bce Oosee
YTOYHSIETCS.

1. Memoo [aycca.

Ha npakTuke 3adacTyro cHauyana HaxoJAT NpUOIKEeHHOe perieHrne MetoioM ["aycca, a 3atem
€ro YTOUHSIOT UTE€PAllMOHHBIMU METOIaMU.

Haubonee ymobGen meronm ['aycca ¢ BbIOOpom TiiaBHOTO 3jemMeHTa. CMBICT TJIABHOTO
3JIEMEHTa COCTOUT B TOM, YTOOBI C/ie€laThb BO3MOKHO MEHBIIUMHU KOAIPQPUIMEHTHI IPU X; U TEM
CaMbIM YMEHBIIUTh NOTPELIHOCTD BHIYMCICHHH.

Bech mporiecc BbluMCIeHUI pacnaeTcsl Ha iBa dTamna: MpsIMOW X0 U 0OpaTHBIN XOJ.

Ha nepBom sTane npsiMoyrojibHasi MaTpHlia JOJDKHA ObITh IpeoOpa3oBaHa K TPEyroJibHOMY
BUJy ITYTEM HUCKIIIOUEHUS] HEM3BECTHBIX.

[Tycts cpenn k03hOUIMEHTOB TTPH HEU3BECTHOM X HAMOOJBIIUM IO a0COJIFOTHOW BEIIMYUHE
aBisgercsa a;;. Ha3oBeM ero riaBHBIM 3JIEMEHTOM, a CTPOKY, COJEPKallyl0 IJIaBHBIM AJIEMEHT, —
rJ1IaBHOM cTpokoil. Eciiu 370 He Tak, TO mepecTaBUM YpaBHEHHUs, YTOObI HA MECTE d;; ObUT UMEHHO
Takol KOAPPUIUEHT.

CocTtaBuM COOTHOIICHHUS:

a4 a3y a1

My ==——" m3 =—— " My ==
an apn an

[IpubaBum k kaxjaomy ypaBHeHuto CJIAY, HaumHas co BTOporo (IepBoe ypaBHEHHE,

YMHOXEHHOE Ha My, M3y, *, M, COOTBETCTBEHHO). [locme 3TOr0 M3 BCEX ypaBHEHHWH, Kpome
nepBoro, UckiIouutes x;. HoBble 3HadeHusa koddduuueHToB o0o3HAUUM 3a ai,(’) u bj(’) (mpuuem

WHJIEKCHI i U j u3Mensitores ot 2 1o n). CJIAY npumert Bun
all xl + alz X2 + -+ aln xn = bl

oWyt o), = B N

€] M — D
a,5 X+ +a,, x, =b,
TGHCpB IMOBTOPHUM OIIMCAHHYIO MPOUCAYPY NPHUMCHUTCIBHO KO BCEM YpaBHCHHAM, Ha4YHWHAaA
co Btoporo. Ilycte cpemu Ko3(pPUIIMEHTOB NPU HEM3BECTHOM X; HAHMOOJBIIUM IO aOCOJIIOTHOU

(1)

BEJIMYMHE SBIACTCA KOO(QuUMEHT d,, . Ecnu 310 HE Tak, TO nepectaBuM ocrapiuuecs n - [

(1)

YPaBHEHHUSI, YTOOBI HA MECTE U5, ObLT KIMEHHO TAKOH KOIPHUIHMEHT.

PaccunTaem
aélz) Ay )
— _ _ n
M =T we MeTT o0 e =T
ay ay ay
U npubaBuM K i-My YpaBHEHHUIO cucTeMbl (i = 3, 4, 5, ..., n) BTOPO€ ypaBHEHHE, YMHOKEHHOE Ha
m;z. [oyanm
a11x1+a12x2+a13x3+---+a1nxn :bl
Q)] Q)] 0] _ (D
(2) 2, _12)
a3y X3+ +as, x, =by 4)

ad x4 et af) x, = by

[Tocne (n — 1) miara mpuaeM K TPEYroJbHON CUCTEME
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a11x1+ alz X2 + a13X3+ SRR aln xn - bl

o 5y + oy + ol = B

2 2 2
a§3)x3 +ee +a§n)xn =b3( ) (5)

A

Bropoit stan (oOpatHbIli X0X) 3aKirO4yaeTcss B pemieHuu cuctembl (5). M3 mocnemnero
ypaBHEHUs ompeaensercs x,. HaljneHHoe 3HaueHHWE X,  MOJCTABISAETCA B IPEAIOCIEIHEE
YpaBHEHUE, ONIPENEIACTCS X,-1 M TAK Aaliee, 10 X;. Ha aToMm pemienne 3akaHunBaercs.

Ecnu B xone peuieHus Bce BBIUMCICHMSI IPOU3BOIMWINCH 0€3 OKPYIVIEHUH, TO MOJyYEHHbIE
3HAQ4YECHMS] HEU3BECTHBIX TOYHBIE.

[Ipu BeIUKCACHUSIX MOTYT IPOU30UTH OoKMOKHU. [To3TOMYy HE0OX0IUM KOHTPOJIb BHIYUCICHUH.
st aToro cymmupyem Bce KOA(hOUIIMEHTHI MO CTPOKE W JemaeM npoBepky. Ecnu BerumcieHus
BEIYTCS C MOCTOSHHBIM YHMCJIOM 3HAKOB IIOCIIE 3allsiTOM, TO 4yucia b; U IMOJTy4eHHAs CyMMa He
JOJKHBI pa3iuyaThesi 0ojiee YeM Ha eIMHUIy MOCIEAHEro pa3psana. B mpoTUBHOM ciydyae HYXKHO
IIPOBEPUTH MPEIBIAYIIIUE BEIYUCIICHHUS.

2. llpumenenue memooa I aycca 0ns 8bl4uUcieHus onpeoenumenns.

Bocnonb3yemcst anroputMom merofa ['aycca ¢ BHIOOpPOM TJIaBHOTO 3JIEMEHTa IO CTOJOLY.
Hckomplil ompenenuTens W ONPEACIIUTENb IMOJYYEHHOW TPEYrOJbHOM MaTpHIIbI A™Y cBszanel
PaBEHCTBOM

S n—1
det A=(—1) det 4",
rac S — Yuciio HOTpe6OBaBHII/IXC$I NEPECTaHOBOK CTPOK.
Onpenenurens TPEyroJbHON MaTpULbl PaBeH MPOU3BEICHUIO «BEIYLIUX) IEMEHTOB, T.€.:
— (n=1) _
Taxum 06pa30M, IJId BBIYMUCIICHUA OIPEACITUTCIIA MaTpPHUILbL A HYKXHO BBIIIOJIHUTH
BBIYHNCIICHUA, HCO6XOI[I/IMBI€ A1 OCYHICCTBJICHUA MPAMOTO XO04da B MCTOAC Faycca JJI1 CUCTEMBI

Ax = 0, 1 3aT€M HANTH MPOU3BEACHUE «BEAYIINX)» JIEMEHTOB.
1 2 n-1

A=detd=(-1)a, a,"” -a;*...ca "™

BrruncnurenpHas cxema B 3TOM cliydae Takas ke, kak u ais pemenus CJIAY, Tonpko 6e3
cToJI0Ia cBOOOIHBIX YJICHOB.

Metoa HeioToHA 1J151 pelieHusi CMCTeMbl HeJIUHEHHBIX YPaBHEHH

Ecnm w3BeCTHO A0OCTAaTOYHO XOpOIIee Ha4dalbHOE MPHUOIMIKEHUE K PEIICHHI0 CHUCTEMBI
ypaBHEHUU

F(x)=0, (1)

TO 3¢ (HEKTUBHBIM METOOM TMOBBIIICHUSI TOUHOCTH SBJIsIeTCa MeTo ] HptoToHa.

Wnes merona HproToHA 3aKit0yaeTcst B TOM, YTO B OKPECTHOCTH MUMEIOLErocs MpUOJIMKEHHUS

x™ 3a/1aya 3aMEHSETCSl HEKOTOPOU BCIIOMOTATEIbHOM TMHEWHOM 3amadeit. [locnenusis BiOnpaeTcs

TaK, 4TOOBI MOTPENTHOCTh 3aMEHBI MMeJa 0oJiee BBICOKMN TOPSIOK MallOCTH, YeM TIepBBIA (B
OTIpeNIeTIEMOM J1aJie€ CMBICIIEC), B OKPECTHOCTH HMMEIOMIETOCsS MPUOMMKEHUS. 3a CIeAyHoIee
NpUOIMKEHNE TPUHUMAETCS PELLIEHHE 3TOM BCIIOMOTATEIbHOMN 3ajauu.

IlycTts nana cucrema

F(x,y)=0
G(x,y)=0.
Havanpuple npubmmwkenus X u ), ONPERENAOT rpydo mnpubmmxenHo (rpaduuecku,

NPUKUAKON U T.11.). 1 HaX0KIeHUS MOCIEeNYIOIMNX TPUOIMKEHUN UCTIOIb3YIOT COOTHOIIEHUS
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=X +Ax”° = +Ay”
n+l n An) yn+] yn An >

X

rjae
ey Fxp,)
G (x,.y,) G(x,,)
Ap = vy F,,) y = [F ) i,y
GGy Gy T |G,y Gilx,, )
Metoa Herotona 3¢ (eKTHBEH TOIBKO MPU TOCTATOYHOM OJU30CTH HAYAIBHOTO

MPUOIMKEHUS K PEIICHUIO CUCTEMBI.
Jleknus Ne 7, 8 UnTepnosinust QyHKIHM

[ycrs yuxuns y = f(x) 3amana rabiauneii CBOUX 3HAYCHHUIA:

v, =f(x;),i=0,12,...,n, (1)

npuyemM X, <Xx; <...<X,, a pacCTosiHUE h= X; — X;_; MEXIy COCEIHHMHM Y3]IaMHU TaOJUIIbI

n?
3HAYEHUH apryMeHTa MoCTOSHHO. B aTOM ciyyae BenuunHy h Ha3bIBalOT 11aroM TaOJIMLIbL, a Y3JIbI —
PAaBHOOTCTOSIIIIMH.

Bemmunny Ay, = ;.| — J,; IDHHITO Ha3bIBaTh KOHCYHOH Pa3HOCTHIO MEPBOTO MOPSIKA

dyskuun Y = f(X) B Touke X;. KoHeuHast pa3sHOCTH BTOPOTO HOPSIAKA ompenensercs Gopmyoit
2 y
Ay, =Ay,,; — Ay,. Obuiee onpeneneHne KOHEIHON PA3HOCTH MOPSIKA k TAKOBO:

N Y, = AT Vi — AT v;. 3nece k=10 A Y; = ;. Bbluncienus npousBosTCs B
TOYKax X, HE COBIIQJAIOIINX C TAOJUYHBIMH.
1. MaTepnoasaumnonnsle dhopmyasl HeroTOHA.
[lepBas unTepnosaunoHHas popmyina HeroToHa umeeT BUA:
-1 -1...(g—n+1
g(gz' )A2y0+”_+g(g ) fg )Anyo’
: n.

y(x)=P (x)=y, + gAy, + 2)

e g=—-—, h=x,_,—-x,, i=0,1,...,n-1,

n
Yucno n  KENAaTeNbHO BHIOMparth Tak, 4ToObl pasHocTH A Y;0BbUIM  IPAKTUYECKH

IIOCTOAHHBIMMU.

OcTaToyHbIl WieH Rn (x) (dbopMynbl UMEET BU:

R, (x)=h"" glg Enlil()g' - n)f("“)(é‘),

rac g — HCEKOTOpPas BHYTPCHHASA TOUYKAa HAMMCHBIICTO IIPOMCIKYTKaA, COACPIKAIICTO BCC Y3JIbI

€)

X, (l =0, ,l’l) U TOYKY X .
Ilpy Hanuuuyu JOMOJNHHUTENBHOIO y37da X, Ha IPAaKTHKE MOJB3YIOTCA Oosee ynoOHOM
MpUOIMKEHHOU (HOpMYIIOi.

n+l

_ ATy,
Rn(x)~mg(g—1)---(g—n)- (4)

[lepBas popmyna HeproToHa mpumeHsieTCs Ui MHTEPIOJUPOBAHUS M SKCTPANOIUPOBAHUS B
TOYKaX X , OMM3KMX K Hauany Ta0muusl, A’y — KOHEUHAs: Pa3HOCTH A-TO TOPSKA, IPHIEM:
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ecimu n=1, TOo moy4aercs Gopmysa JIMHEHHON HHTEPIIOISAIUN

y(x)=y, + gAy,; (5)
eciau n=2, TO motydaercsi popmyra KBaApaTUIHOW UHTEPIIOJISIIIUN
glg-1
Y ()=, + gy, + S 0 )ty (6)

Bropas unrepnonsiuonsas gopmyna HeroTroHa uMmeer BUL:

+1 +1)...(g+n-1) ,
Y@= =y, +ghy, +EED Ny v 4 EELDEIN D
xX—X,
rne g=——
S h
OcTaToyHbIl WieH Rn (x ) (bopMyJibl UMEET BUJT
D...
R () =i EETDAEHD) o g ®

(n+1)!
rne & — BHYTPEHHSIS TOYKA HAMMEHBIIETO MPOMEKYTKA, CONEPKANIETO BCE  Y3JIbI
x,((=0,1,...,n)nTouxy x.
Bropas ¢popmyna Hel0TOHa UCTIOB3YeTCS Il MHTEPHOIMPOBAHMS U OKCTPANOIMPOBAHKS B
TOYKaX X , GJIM3KUX K KOHIY TaOJIHLBL, T.e. K X, .
1. Hurepnoasuuonnas ¢gopmyia Jlarpamxa.
ycts X, (i = 0,....,}1) — NPOM3BONBHEIE Y3IBI, @ V; = f (X,-) — 3navenus Gynkuun [ (X).

MHOTrO4ICHOM CTCIICHH n, TIPHHUMAOIMEM B  TOYKax xl. 3HaA4YCHUA yi , SBJISICTCA

MHTEPIOJIILIMOHHBIN MHOTOWIEH Jlarpanxa
L(x)= Z":yi (x=x)(x=x)...(x=x_)x—-x_)...(x—x,) |
o (= x ), —x). (= x, )(x, —x,,,). . (x, = x,)
OcTaToyHbIi YJIeH paBeH
(n+1)
R,(x) =& o )= v, (10)
(n+1)!

rae & — HEKOTOpas TOYKA HAMMEHBIIETO IIPOMEXYTKA, COACPHKAIIEro BCe Y3IBl X,

©)

(i=0,...,n) uToUKYy X.
Ecnu TpeGyercs Haiitu He o0uiee Beipaxenne L (X), a muIub €ro 3HAYEHUS PH KOHKPETHBIX

X W IpHU 3TOM 3HAYeHUs (PYHKIMHU JAHBI B JOCTATOYHO OOJIBIIOM KOJHMYECTBE Y3JI0B, TO yI0OHO
M10JIb30BaThCsl MHTEPHOJSALMOHHON cxeMoi OiTkuHa. CorjacHO 3TOH cXeMme MOCIIeJOBaTEebHO
BBIYHCIISIOTCS MHOTOUJIEHBI
1 V, X —X

1 1
Li,i+] (X) -
Xig =% Vin Xin =X

1 Li,i+] (X) X, =X
Li,i+],i+2 (X) = I
x'+2 - xi i+1,i+2 (x) xj+2 — X

1

1 L (x) X —X
Li,i+],i+2,i+3 (X) = l U T.J.
Xy =X Li+],i+2,i+3 (x) Xy =X

1

NHTEpnONAIMOHHBIA MHOTOYWIEH 71 -H CTENEHHU, NPUHUMAIOIIUA B TOYKE X, 3HAYCHHS ),

(i =0,,..., n), 3aIUIIETCs CIEAYIOIUM 00pa3oM:
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1 LO,],...,n—] (x) Xo =X

Ly, (X)=———
002, x, —x,| Ly, ,(x) x,—x

Bbruncienust mo cxeme DWTKMHA OOBIYHO BEAYT [0 TEX MOpP, MOKA MOCIENOBATENbHBIE
smavenns L, (X) u L,

1 nna (X) HE COBMANYT B MpeJiENax 3a1aHHON TOYHOCTH.
Jleknus Ne 9,10 YUucsienHoe uHTEerpupoBanue u 1uddepenuuposanue
3aMeHsAsA MOABIHTErPAIbHYI0 (DYHKIHMIO KAKMM-THOO HWHTEPIOJSLMOHHBIM MHOIOWIECHOM,

[0JIy4aeM KBaJipaTrypHble (OpMyJIbl BUIa
b n
[ f)dx=3 A f(x)+R. Q)
u k=0

rae X, — BbIOpaHHbIC y3ibl nHTeprnousuud; A, — kodbdUIHEHTEI, 3aBUCSIIUE TOIBKO OT
BbIOOpa Y37I0B, HO HE OT BUJa (QYHKIHUH (k =0,1,... ,n); R — ocraTouHBIA 4i€H, WU
MOTPEIIHOCTh KBaApaTypHOU ¢opMyiabl. OTOpachiBasi OCTaTOYHBIA WIEH R, Mbl IPOBOJAUM
MOrpelHocTh yceueHus. llpu pacuere k Hell emie 100aBISAIOTCS pa3iMyHbIE MOTPEIIHOCTH
OKpYIJIEHUS.

Pa3o0beMm oTpe3ok uHTErpupoBaHus /a,b] Ha 1 paBHBIX YacTel CUCTEMON TOUYEK

b—-a

n
W BBIYHCJIMM ITOABIHTCTPAJIbHYIO (bYHKIII/IIO B IIOJIYYCHHBIX Yy3JIaX

v.=f(x,) (i=0,1,...,n).

KBanparypnsie (hopMyIibl 1151 paBHOOTCTOSIIIMX Y3JI0B Ha3biBatoTcs popmyinamu HproToHa —
Koreca. ®opmynst  Hptoroma — KorTeca pa3nuyaroTcsi  CTENEHSIMH  MCIIOJb30BaHUS
MHTEPIOJISIIUOHHBIX MHOTOWIEHOB. YTOOBI HE UMETH JEN0 ¢ MHOTOWIEHAMHU BBICOKUX CTEIEHEH,
0OBIYHO pa30MBAIOT MPOMEXKYTOK MHTEIPUPOBAHUS Ha OT/EIbHBIE YUaCTKH, IPUMEHSIOT (POPMYIIbI
Hprotona — Korteca ¢ HEBBICOKMMM CTENEHSMU Ha KaXK/JIOM y4YacTKE U IOTOM CKJIAJbIBAIOT
MIOJIy4Y€HHBIE Pe3yJIbTaThl (YTO Ja€T TaK HAa3bIBAEMblE€ COCTABHbIE (POPMYIIbI).

B kBagpatypHbix popmynax ['aycca

/0 =3470)+ R, (/) @

koabourmentsr A u abermecst ¢, (I =0,1,...7n) noxbupatores rax, 4To6b Gopmyta GblIa TOIHOH

x =x,+ih (i=0,l,..,n),x,=a,x, =b, h =

JUIE BCEX MHOTOWICHOB HauWBhICIICil BO3MOXHOM cremenn N . Yucma A, f, ompexeneHsr
oxHo3HayHo mpu [N =27 —1. B tabn. 7 npusexens! 3HadeHus aderuce f, u koadduunentos A,

a Taxxe popmyisl ocratounsix wiekos R (f) npu n=4,5,7.
Heyno6ctBo mnpumeHeHus kBajaparypHoil ¢opmynsl [aycca cocToUT B TOM, YTO
kodhdunmentsr 4, 1 abcuuccsr f,, BooOuIe TOBOpS, MPPAlMOHAIBHBIC YHCIA. JTOT HEAOCTATOK

HCKYIIaeTCs €€ BBICOKOW TOYHOCTBIO IPU CPABHUTEIBHO MAJIOM YHUCJE Y3JI0B MHTErpUpOBaHUs. B
T€X CllydasX, KOra MOoJbIHTerpaibHas (QYHKIMS CI0XHA U Ha BHIYMCIICHUE €€ 3HAaYCHUH B KaXKJI0M
y3j€ UHTErpupOBaHUs TpeOyeTcs MHOrO0 BpPEMEHHM, HCHojb30BaTh (opmyny [aycca ocoOeHHO
BBITOJIHO.

Jleknust Ne 11,12 Pemienne 00bIKHOBEHHBIX AU (P PepeHIIHATBHBIX YPABHEHHU
1. Obwas nocmanoska 3adavu
[Tycte nano nuddepeHnnansHoe ypaBHEHHE BTOPOTO MOPsIKa

F(x,y,y,y")=0. (1)

JIByxTOoueuHasi KpaeBas 3ajgada i ypaBHeHHUs (1) cTaBUTCS ClEAYIOIIUM

18



oOpa3oMm: HallTU QyHKIUIO ) = y(x) , KOTOpasi BHYTpH OTpe3Ka [a; b] YAOBJICTBOPSICT

ypaBHEHHUIO (1), a HE Ha KOHIIaX OTPe3Ka — KPaeBbIM YCIOBUSIM.

@, (¥(a),y'(a)) = 0} o
@,(y(b),y'(h))=0

PaccmoTpuMm cny4vaii, xorna ypaBHeHue (1) um rpanuuHble ycnoBus (2) nuHeilHbl. Takas
KpaeBas 3aja4ya Ha3bIBAaeTCsA JUHEHWHOW KpaeBou 3amaued. B sTtom cnywae auddepennuansaoe
YpaBHEHUE U KPaeBbl€ YCIOBUS 3allMChIBAIOTCS TAK:

V' +p(x)y' +q(x)y = f(x) 3)

ay(a)+ay'(a)=4

B.y(b) + B,y'(b) = B}’

re  p(x),q(x), f(x) — wusectHbie wmempepeEbic Ha orpeske |@b]  dymxumm,
a,,a,, By, B, A, B — sananmsie noctosmsre, mpusenm |of, | + o [ # 0 u |B,] +|B,|#0.

(4)

Ecmn A =B =0, 1o kpaeBbie ycnosus (4) Ha3bIBAIOTCS OHOPOAHBIMH.

Hycrs x, =a,x, =b,x, =x, +ih,(i=12,...,n —1) — cucrema paBHOOTCTOSIIX Y31I10B

b—a
bl p(x,),q.=q(x,), f,=f(x,).
O0603HaYnM TI0JTy9aeMbI€ B pe3yIbTaTe pacuera NpUOIMKEHHBIC 3HAYCHHS HCKOMOM (hyHKITUN

¥(x) u ee mpomssomueix V'(x),y"(X) B ysmax X,4epe3 V,,V!,). COOTBETCTBEHHO. 3aMEHHM

NpUOIMKEHHO B K&XIOM BHYTpeHHeM  ysne mpomssoamsie  )'(X,),»"(X,) uenrtpansHo-

C HEKOTOPBIM HIaroM A =

Pa3HOCTHBIMH OTHOLICHUAMHA

1 Vi T Vi n_ Via _2yi + V.
=, 1': , 5
yl 2h y h2 ()
a Ha KOHIIaXx I10JIOKHUM
r VTV Ve T Vs
=, = . 6
Yo h y p (6)

Torna nony4saem cucremy

Yin _2yi + ). + Yin =)

“p+qy.=f, (=012,..,n-1)

h’ 2h
-y Yo 7V 7
aoyo_'_a]g:Aa ﬁoyn_'_ﬁ]n—n_]:B‘
h h
OreHka MOTpENIHOCTE METOJa KOHEYHBIX pasHOCTeH s 3a1ad (3), (4) umeeT BU:
h*M
‘yi_y(xi)‘g 964(b_a)2’ 8

“
rae y(x,) — 3Ha4YeHHe TOYHOrO pelieHus mpu X = X,, M, = r[rzabﬂ y (x)‘ :

2. Memoo nocnedosamenbubix npubIUHCEHUII.
PaccmoTpum 3anauy Ko uia nuddepeHnnanbHOro ypaBHeHUs IEPBOTO MOPSIIKaA
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V'=f(xy), (9)

C HAYAJIBHBIM yCJ'IOBI/IeM
Y(x,) =y, (10)
MCTO)I IIOCJICJOBATCIIbHBIX HpI/I6J'II/I)KeHI/II71 COCTOUT B TOMj qTo pGHIGHI/Ie y(X) nonyqa}oT KaK

TpeJiel MOCIe0BaTeIbHOCTH GYHKIMA Y, (X), KOTOpbIe HAXOIT 10 PEKYpPEHTHOM dopmyite
y,(0) =y, + [ f(x,p,,(x))dx. (1)

Jloxazano [10], uto ecnu mpasast yacts f(X,)) B HEKOTOPOM 3aMKHYTOM MPSMOYTOJIBHUKE
R: ﬂx — xo‘ <a,|y-— yo‘ < b} YAOBJICTBOPSIET YCIOBUIO JIMImuma mo  :
‘f(x,y])—f(x,yz)‘SN‘yl—yz,Nzconst, (12)

TO HE3aBUCUMO OT BbIOOpa HaualbHOW (YHKIUHU [OCJIEI0BATEIbHbIE MPUOIMKEHUS
¥, (X) cxomsTes Ha HEKOTOPOM OTpeske [X,,X, + 1] k peurennto 3amaqu (10), (11).

Ecin  dymkuus f(X,)) HenpepblBHA B NPSMOYTOJNBHHUKE R, TO OLEHKA MOTPEIHOCTH

II I/I6J'II/I)K€HHOFO CIICHUA X)Ha oTpe3ke | X,, X, + h JacTCsd HEPABCHCTBOM
n 02770 p

n+l1
C(x—x
g, =|y(x)—y,(x)| < MN Grmx)™ , (13)
(n+1)!
rne M = (m%XR‘ f(x,y)|, auncno h onpenensercs u3 ycnoBus
X,y)e
: b
h =mln(a,ﬁ). (14)

B xauecTBe Ha4aNIbLHOTO MPUONMKEHUS ), (X) MOkHO B35Th MOOYIO (PYHKIHUIO, TOCTATOYHO

OIM3KYI0 K TOYHOMY pelueHuro. MHoOrjga, Hampumep, BBITOAHO B KadectBe ), (X) Opatb

NpUOIMKEHHOE pelieHre ypaBHeHus (9), moiaydeHHoe B BUJE YaCTUUHOM cyMMbl psiaa Teinopa.

MeTo moCnenoBaTENbHBIX MPUOMMKEHUH NPUMEHUM U JUIsl  PELIEHUS CUCTEMbI
nuddepeHnranbHbIX YpaBHEHUH, a Takxke s peweHus IudpepeHlnaIbHOro ypaBHEHUs 71 -TO
MOPSIJIKA, €CJIM €0 3alKUCaTh B BUJIE CUCTEMBI.

Jlexnus Ne 13, 14, 15. Metoa IN'aniepkuna

OcHOBOH 1711 MOCTPOEHHUSI METoJa SIBJsieTCsl OO0IIas MPOEKIMOHHAs IMOCTAHOBKA 3aJayu.
[IpeumymectBo wmeroaa [ajepkuHa COCTOMT B TOM, 4YTO HE MPUXOJIUTCS Pa3bICKUBATh
BAapHUAIMOHHYIO 33/1a4y, SKBUBAJIECHTHYIO KPA€BOM.

[TycTh nmeeM JIMHEHHYIO KPaeBYIO 3a/1auy

Y+ p(x)y +q(x)y = f(x) (1)
o, y(a) +a,y'(a) = 4
Boy(b)+ B,y'(b) = B @
O003HauYNM
Lly]=y"+ p(x)y"+ q(x)
r,[y]=agy(@) +ay'(a) 3)

Iy[y]= Boy(®) + By (0.
[Tycth Ha oTpeske [a,b] 3agana cuctema 0a3UCHBIX QYHKIUI
U,(x),U, (x),...,U, (x)..., (4)

YIOBJIETBOPSIONIAs CIEIYIOIIUM YCIOBUSM:
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1) cucrema (4) siBiseTcss OpTOrOHAJIBLHOM, T.€.

b

jUi(x)Uj(x)dsz npui+ j,

\ (%)
[U; (x)dx #0;

2) cucrtema (4) siBiseTCs MOJHOMW, T.€. HE CYILECTBYET HUKAKOW APYroil OTIMYHOM OT HYJs
yHKIHH, opToroHanbHOM Ko BeeM dyrkimsaM U (X) (i =0,1,2,.. .);
3) koHeuHast cucTeMa GasucHbIX GyHkumil Gysknusm U, (X) (i =0,12,.. ) BBIOMpAETCs Tak,

aro6bl QyHkums Gyrkumsivm U (X)  yaoBieTBopsiia HEOJHOPOIHBIM KPaeBbIM yCIOBHSIM

Fa[UO]:Aa Fb[UO]ZBa (6)
a pynxuun U, (x) (I = 1,...n) ynosierBopsimi 651 0JHOPOIHBIM KPAeBBIM YCIIOBHSM
r,U,1=Tr,[U1=0 (i=1..n) (1)
Pemenne kpaeBoii 3agaun (1), (2) Oyzmem uckath B BUIE
y(x)=Uy(x)+ Z CU,(x). (8)
i=1

W3 ycnosuii (6), (7) cnenyer, 4To 3Ta PyHKUUS YIOBIETBOPAT KPAaeBbIM YCIOBUSM (2).
PaccmoTtpuM BeIpakeHHe, HA3bIBAEMOE HEBA3KOM:

R(x,C,,C,,...,C,)=L[U, ]+ > C.LIU,1- f(x) ©)
i=1
Bribepem kodpumuentsr C; Takum o6pazoM, 4TO6HI 3HAUECHHE MHTETpala OT KBAJApaTa
HEBSI3KH
b
[R*(x.C\,C,,...0C,) (10)

OBbLIO HAMMEHBIIINM.
DTO JOCTUTAETCS JIMIIb B TOM ClIydae, €CJId HeBsi3ka R (x, c,.c,,...C, ) OpTOTOHAJIbHA
KO BCceM 0a3uCHBIM (DYHKIHSIM U i -

Januiem YCIOBHUEC OPTOrOHAJIBHOCTH:
b
[UR(x,C,,C,,....,C Hx =0 (k=12,...,n),

HIJIN

> CJUL (LU M = [U D () = LIV, Thds

Takum oOpa3om, HojlyyeHa cCUCTeMa JMHEHHBIX anreOpanyecKuX ypaBHEHHH OTHOCUTEIBHO

K03 (UIIMEHTOB C,- .

B kauecTtBe 6a3ucHbIX (PyHKUHNH MOXHO BbIOpaTh JUHEIHbIE KOMOUHALMK (QYHKIHMHM U3 3TOM
cucrembl. JlocrarouHo Juiib, 4TOObI BBIOpaHHBIE (YHKIMM ObUIM JIMHEWHO HE3aBHCHMBI Ha
oTpeske[a,b].
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Jleknusi Nel6, 17, 18. Meroa cerok. UmcieHHOe pelieHHMe YPAaBHEHHH € 4YaCTHBIMHU
NPOU3BOIHBIMYU H MHTETPAJILHBIX YPABHEHUH

MeTo ceToK, WM METOJ KOHEYHbIX pa3HOCTEH, — OJAMH M3 CaMbIX PaclpOCTPaHEHHBIX B
HACTOsIIee BPEMsI METO/I0B YHCIEHHOIO PEIlIeHUs YpaBHEHUI C YaCTHBIMU MPOU3BOAHBIMU. B ero
OCHOBE JIKUT U/I€ 3aMEHbI IPOU3BOAHBIX KOHEYHO-PAa3HOCTHBIMU OTHOILIEHUSMHU.

bynem  paccmaTpuBaTh UMb Cilydal JBYyX
HE3aBUCUMBIX II€peMEHHBbIX. IIyCcTb B IIIOCKOCTH 4
xOy wumeercs uexoropas obmacte G ¢ rpanmuein

I’ (puc. 4). TlocTpouM Ha IUIOCKOCTH JiBa CEMENCTBA
MapalyICJIbHBIX ITPAMBIX:

x=x,+ih i=0x1%2,...,
y=y,+kl k=0x1%2,... Al C

Touxku MNEPECCUCHUA OTUX IMPAMBIX HA30BEM
y3namu. J[Ba y3/1a Ha3bIBAIOTCS COCEIHUMH, ECIIH OHU -
yAalleHsl ApYr oT apyra B HanpasieHun ocu OX nim
Oy Ha paccTosHHE, PaBHOE WIary CeTKu h wnd [ Puc. 4.

COOTBETCTBEHHO. BpImenum y37bl, MpUHAICKANTNES

obnactu G + I, a Taxke HEKOTOpBIE, HE TIPUHAIEKAIINE dTOM 00J1aCTH, HO PACHIOIOKEHHBIE Ha
paccToSHMU MeHbIe 4eM Inar ot rpaHuibsl /. Te y3ibl, y KOTOPBIX BCE YETHIPE COCEIHHMX Y3I1a
NPUHAUIEKAT BBIJIEICHHOMY MHOKECTBY, HasbIBaloTcsi BHyTpeHHuMu (yzen A, puc. 4),
OCTaBIIMECS U3 BBIICIEHHBIX y3JI0B Ha3bBaroTcs rpannunbivu (y3isl B, C | puc. 4).

3nauenus uckomoi ¢ynkumm U =u(X,)) B y3max ceTku Oymem 0003HauaTh dYepes3

u, =u(x, +ih,y, +kl). B xaxmom suyrpennem ysne (x, +ih, y, +kl) zamennm wactrbie

IMPOU3BOJHBIC PA3HOCTHBIMU OTHOIICHUAMMU:

ou ~ Bivie Wik ou o Liert Wi (1.1)
ox ), 2h " oy " 21 ' .
B I'paHUYHBIX TOYKAX NPUXOJUTCA IMOJIB30BATbCA MCHEC TOUYHBIMHA q)OpMyJIaMI/I BHUJA:
ou  Hive i ou ~ Hidert "Mk (1.2)
ox ), h " oy " [ ' '

AHaJIOTHYHO 3aMEHSIIOTCS YaCTHLIE IMPON3BOAHBIC BTOPOI'O MOpAaAKa, — HAIIPHUMEDP:
2 —
Ou | Uy 2w Uy,

a? ) h?

ik

i (1.3)
Ou ) Uy =2+,
2 ~ 2
). [
YKa3aHHBIe 3aMCHBI HpOI/I3BOI[HI)IX B KaXJI0M y3ﬂe CCTKHU IIO3BOJIAOT CBECTHU peHICHI/Ie
ypaBHCHHI;II C YaCTHBIMH HpOI/I3BOI[HBIMI/I K peIlIeHI/II-O CHUCTCMBI paSHOCTHI)IX ypaBHCHI/H\/II.

METOANYECKUE YKA3AHUSA 11O BBIITIOJTHEHUIO ITIPAKTUYECKUX PABOT

BAPHAHTHI HHIUBHYAJIbHBIX 3ATAHHH
IIpakTHyeckas padora Ne 1

Bapuant No L.
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1. Oxpyriss cieayrollde 4ucia OO TPeX 3Hadallux LUQp, ONpeAeiauTh aOCOJIOTHYI0 A U
OTHOCHUTENIbHYI0 O MOTPEIIHOCTH NOJY4eHHbIX NpuOmMkeHHbIX uwucen: 2,1514;  0,16152;
0,003922.

2. Haiitu cymmy mnpuOIMKEHHBIX 4YHCENl, BCE 3HAKM KOTOPbIX BEpHBI, M YKa3aTbh €€
a0COJIIOTHYIO U OTHOCUTEJIbHYIO TIOTPEIIHOCTH:

23,4+ 0,263 + 445.
3. OmpenenuTh KOJIMYECTBO BEPHBIX LUGP B YHUCIE, €CIM HU3BECTHA €r0 OTHOCHTENbHas
MOTPEIIHOCTb:
a) a=1,8921, 6a=0,1-10%
0) a =0,00564, 6a = 0,15.
4. Cropona kBazapata paBHa 3,07 m + 0,02 M. Bpruucnouth 1iomanp KBajapara, OKpYIJIHB
pe3yJbTaT 10 BEPHBIX 3HAKOB.

5. BoruncnuTh 3HaueHHe (YHKIUU NpPU 33JaHHBIX 3HAUYEHUAX MepeMeHHbIX. OnpenenuThb
OTHOCHUTEJIbHYIO U a0COJIIOTHYIO MOIPEIIHOCTU pe3yJbTaTa, CUUTasi BCE 3HAKM MCXOJHBIX JaHHBIX
BEPHBIMHU:

U =e"" | ccmn x, = 0,85, x, =0,632.

BapuanT No 2.
1. Omnpenenutb OTHOCUTENHHYIO MIOTPEIIHOCTD YUCE

a=27684, 6=5,18, ecnm Aa =03 - 10"; A6= 0,4 - 107,

2. OnpeAenuTh YnciIo BEPHBIX 3HAYaUIUX HUQP B YUCIAX X/, X2:
x;=0,52432, eciiu 6 x; = 0,002 %;
x> =29,3846 ecnu 6 x>, = 0,34 %.
3. Haiitu wactHoe mpuOmmkeHHbx uucen 0,327 : 15,4236 (y genumoro u JEIUTENs BCE

3HAKW BEPHBIE) M YKa3aTh €r0 MOTPEITHOCTH.
4. Ctoponsl npsiMoyroiasHuKka paBabl 4,02 £ 0,01, 4,96 £ 0,01 M. BerancauTs ero miomais.

5. Bprumciuth 3HaueHuWe (QYHKIMM TpPH 3aJaHHBIX 3HAYEHUSAX aprymeHTta. OnpeneuThb
OTHOCHUTEIIbHYIO U aOCOJIOTHYIO MOTPEIIHOCTU PE3yNIbTaTa, CUUTasi BCE 3HAKA MCXOJHBIX JTAHHBIX
BEPHBIMU:

y=x-Inx, eemu x=7, 7 ~3,142.

BapuanT Ne 3.

1. OnpenenuTs YUCIIO BEPHBIX 3HAYAIIUX U B UUCIIAX:

a =38441; ¢ =2,623, ecru 8a =0,5, 36 =0,8-10™".

2. OnpenenuTh a0COMIOTHYIO MOTPEIIHOCTD CIASAYIOMNUX MTPUOINKEHHBIX YUCET:

a=17,296; ¢=0,002968, ecau da =2 %, 66 = 0,9 %.

3. Haittn npousBenenue mpubmmkenubix yucen 0,305 - 264,8 - 25,0543 u ykazatb ero
MOTPEUTHOCTH (CUUTATh B UCXO/HBIX IAHHBIX BCE 3HAKH BEPHBIMH).

4. KareTbl psSMOYTroJIbHOTO TpeyrojbHuka paBubl 12,104+0,01, 25,21+£0,01 cm. Beraucnuth
TaHTEHC yTiia, TPOTHUBOJISKAIIETO TIEPBOMY KaTETy.

5. Bpramcnuth 3HaueHuWe (QYHKIMHM TpPH 3aJaHHBIX 3HAYEHUAX aprymeHTta. OnpenesuThb

OTHOCHUTEJIbHYIO M a0COJIOTHYIO MOIPELIHOCTU pe3ysbTaTa, CUUTasi BCE 3HAKM MCXOJHBIX JAHHBIX
BEPHBIMH:

y=e" -cosx,ecmu x=+/3, V3 ~1,732.

Bapuant No 4.

1. Oxpyrasisi ciaemyromue yucia A0 TpeX 3Havdamux mudp, onpeaeauTb aOCONIOTHYIO A U
OTHOCHUTEIIbHYIO O TOTPEIIHOCTH MOJydeHHBIX mpubmmxeHubix yucen: 0,01204; 0,1545; -392,85.

2. BBIYMCIIATD BBIpaXKEHUE
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7 4,6-293,28-0,07625
1,3846 +19,423

OnpenenuTth YUCIIO BEPHBIX 3HAYEHUN pe3ysbTaTa.
3. OnpenenuTh KOJWYECTBO BEPHBIX HU(PP B YHCIE, €CIM H3BECTHA €ro OTHOCUTEIbHAs
MOTPEITHOCTb:
a) a=0,11456, 6a =10%,;
06) a=14,9360, 6a=0,15.
4. Haiitu aGCOMIOTHYIO U OTHOCHTEIIbHYIO MTOTPEIIHOCTH 00BbeMa Imapa

1
V= gﬁ d?, ecnm nuamerp mapa d =3,2m = 0,04 ;7 =3,14.

, CUhuTad, 4YTO BCC UYHCIa JaHbl C BCPHBIMH 3HAKaMH.

5. Bbluucnuth 3HaueHue (QYHKIUU NPU YKa3aHHBIX 3HAYEHUSX NepeMeHHbIX. OnpenenuTh
OTHOCUTCIIBHYIO U a6COJ'IIOTHyI0 IOrp€uIHOCTH pe3yJibTaTa, CYUTaA BCC 3HAKH MCXOAHBIX JaHHBIX
BCPHBIMU:

2
X +Xx
u="1-"2 x =328 x,=0932, x;=1132.
X3

Bapuant Ne 5.
1. OkpyriiuTh COMHUTENbHBIC TU(PHI YKCIIa, OCTABUB BepHBIC 3HAKU. OnpeneuTh a0COTIOTHYIO
MOTPEITHOCTH pe3ysIbTaTa

a) ¢ =0,2837; 6 ¢ =0,042%;
0) d = 13,6253 +0,0038.

1. Oxpyruss cienyroliue 4ucia J0 TpeX 3Hadauux nudp, onpenesnutb abCcoyIoTHYI0 A U
OTHOCHUTEIIbHYIO O TOTPEIIHOCTU TOJYYCHHBIX NMPUOMKeHHBIX uncen: 94,525; 0,1545;
—0,0015281.

2. Haiitu cymmy npuOIMIKEHHBIX 4YMCEJ, BCE 3HAKM KOTOPBIX BEpHBI, M YKa3aTb €€
a0COJIIOTHYIO U OTHOCUTEJIbHYIO TIOTPEIIHOCTH:

398,5 — 72,28 + 0,34567.

4. Haiitu onycTUMY0 aOCOJIIOTHYIO MOTPEIHOCTU sl cos 1,244, cuutas, 4TO B UCXOJHOM

yucine 1,244 Bce 3HaKu BEpHbIE.

5. BoruucnuTh ¥ onpenenuTh abCOMOTHYIO U OTHOCUTENIbHYIO IOTPEIIHOCTH Pe3yibTaTa

a-b

X= T ecn @ =3,85+0,03; 5 =2,0237 £ 0,0005; ¢ =839,7 £ 0,04 .
c

Bapuant No 6.

2
3. Omnpeznenurs, KAKOE PABEHCTBO TOYHEE: o1 ~0,095; V22 =4,69.

4. OmnpenenuTth KOJIMYECTBO BEPHBIX 3HAYAIIMX LU(P B UUCIAX U OKPYIIIUTH UX JI0 BEPHBIX
uu@p, eciau U3BECTHA OTHOCUTEIbHAS TIOIPELIHOCTS!
a) x=197,3587, 6x ="T%;
0) a=22,351,6x=0,1.
3. Haiitu npousBeneHune npudIMKeHHbIX YUCEI U YKa3aTh €ro MOrPEeUIHOCTH (CUUTATh B
HCXOJHBIX JAHHBIX BCE 3HAKU BEPHBIMH):
1,78 -9,1 - 1,183.
4. BoicoTa /1 1 paanyc OCHOBaHUS R LUIMHIIpa U3MEpeHbl ¢ TouHOCTbhIO 10 0,5%. KakoBa
OTHOCHUTEJIbHAs IOTPEIIHOCTD NP BBIYUCIEHUN 00beMa LIUIuHApa?
5. Beraucnute aOCOIIOTHYIO U OTHOCUTENIHHYIO MOTPEIIHOCTH Pe3yJIbTaTa
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m -n
Y = ——, Tae m= 1,6531 +£0,0003; »n=3,78 +0,002;
e

x=0,158 £ 0,0005.

Bapuant Ne 7.
1. Omnpenenutb, KAKOE PAaBEHCTBO TOYHEE:

g ~ 0,857, V4.8 =2,19.

2. Omnpenenuth KOJWYECTBO BEPHBIX 3HadalluX LUGp B YMCIE, €CIM HM3BECTHA €ro
abCcoJIOTHAS! TOTPEIIHOCTB!

a) x =-246,02401; Ax=0,5;
-2
6) x=0,1132; Ax=0,27-10".
3. Haiitu yacTHOe NpUONMIKEHHBIX YUCEN U  yKa3aTb €ro IOTPEIIHOCTH (CUUTaTh B
HCXOJHBIX JJAHHBIX BCE 3HAKU BEPHBIMH):
216:4,2:5,032.
4. Tlpu w3mepenuu paauyca R kpyra ¢ TouHocThio 0 0,5 cm mosyuunock 12 cm. Haiitu
a0COJIIOTHYIO U OTHOCUTEJIbHYIO MOTPEIIHOCTH MIPU BHIYMCICHUH IIOIAIN KPYyTa.
5. BbluncnuTe U onpeaenuTh abCONIOTHYI0 U OTHOCUTENIbHYIO MOTPEIIHOCTH pe3yibTara

Ja-b
Y=———, rme a=10,82+0,03;5=2,786+ 0,0006;
m(n—a)
m = 0,28 + 0,006; n =14,7 £ 0,006.
Bapuant Ne 8.
1. Ompenenuth aOCOMIOTHYIO TMOTPEIIHOCTh CICAYIOMINX MPUOIMKEHHBIX YHCENT 10 WX

OTHOCHUTCJIBbHBIM HOFpeIlIHOCTSIMI
a)a=13,374, 0=0,1%:;
0) a =0,004506, o= 10%.
2. Omnpenenutb KOJMYECTBO BEPHBIX 3HayalluX LUGp B YHUCIE, €CIM HM3BECTHA €ro
a0COJIIOTHASI TIOTPEIIHOCTb:

a) x=14,07804;, Ax=0,1-10";
6) x=-0,6783; Ax=0,5-10"%.

3. Haiitu gacTHO€ mipubavKeHHbIX yncen 5,853 : 5,043 : 1,2 (y meamMoro u JAeIuTeNs BCe

3HAKHU BEPHBIC) U yKa3aTh €ro MOrPELIHOCTH.
4. KopHu ypaBHEHHS X2 —2x + lg 2 =0 Hy»XHO HOJIy4YUTh C YETHIPbMS BEPHBIMHU 3HAUYAILIUMHU
nuppamu. C KaKuM YUCIIOM BEPHBIX 3HAYaIUX LU(P HAZ0 B3STh CBOOOJHBIN WIEH ypaBHEHUS?
5. BeIuuciuTh 1 onpenenuTh abCOMIOTHYIO U OTHOCUTEIbHYIO IIOTPEIIHOCTH Pe3yiIbTara:

:ﬁ.a2+4ab+b2
18" (a+by

Bapuant No 9.
1. OnpenenuTh KOJIMYECTBO BEPHBIX (P B YHUCIE, €CIM HM3BECTHA €r0 OTHOCHTEIbHAs

MOTPEUTHOCTD
a) x =485,623, Sx=0,2 %,
0) x=4,376, 6x=0,76 %.

, ecmm a=2,234; b =4,518; h =4,48.
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2. Oxpyrisisi CAeAyoIue Yucia J0 TPeX 3Hadauux mudp, OnpenaeuTh abCoMOTHYIO A U
OTHOCHUTEIIbHYI0 O TIOTPEUTHOCTH IMOJYyYEHHBIX MPUOMMKEHHBIX yucen: 625,668; 0,006503; —
15,281.

3. Haiftu cymmy npuOIuKEHHBIX YUCE M YKa3aTh €€ MOTPEITHOCTh:

0,2434 + 3,2985 + 26,3768 + 7,65 + 25,7654 + 17,3507
(Bce 3HaKU y cl1araeMbIX BEpHBI).

4. I1pu u3mepenuu paguyca R xkpyra ¢ Tounocteio 0,04 m momyumiiocs uncio 0,21 m. Haiitu
aOCOJIIOTHYIO U. OTHOCUTEJIBHYIO IMOTPEIIHOCTH TP BBIYMCIICHUH TUIOIIATN Kpyra.

5. Berunciuth 3HaueHue (PYHKIMHM TPU YKA3aHHBIX 3HAYCHHUSIX TMEpeMEHHBIX. ONpenesuTh
OTHOCHUTEIIbHYIO U aOCOJIOTHYIO MOTPEIIHOCTU PE3yNIbTaTa, CUUTAsi BCE 3HAKA MCXOJHBIX TAHHBIX
BEPHBIMU:

U=Xx "Xy +x-x3, x,=2104, x,=1935 x;3=0,845.
Bapuant Ne 10.
1. OnpenenuTh OTHOCUTEIBHYIO IMOTPEITHOCTD YHCEI
a=35,724, 6=0,06048, ecn Aa=0,1-10"; A¢=0,6 - 10”.
2. OmpenenuTh KOJIMYEeCTBO BEPHBIX UMD B UHACIAX X;, X2, €CIIM U3BECTHA X OTHOCUTEIHLHAS
MOTPEITHOCTb:
x;=48361, ecmu 6x; =1 %,
x> =22351,ecnmu 6x,=0,1.
3. Haiftu cymmy npuOIMKEHHBIX YUCEIT M YKa3aTh €€ MOTPEITHOCTb:
0,3014 +193,2 +26,37 + 17,307
(Bce 3HaKU y cl1araeMbIX BEpHBI).
4. Karer npssMOyroJibHOTro TpeyrojpHuka pase 1,12 m + 0,01 M, a runorenysa — 2,420 m +
0,01 m. Berancnuts cos yria, IpHIEKAaIIero K KaTeTy, 1 OTHOCUTEIBHYIO IIOTPELTHOCTH COS.

5. Hanbr: x =8,34+0,005; y=7,2+0,05. Boruucauts

_sin(3-x+0,7-y)

z eO,4-x+0,5-y

(7-x+Iny).

OHpCI[CJ'H/ITB a6COHIOTHy10 N OTHOCHUTCJIBHYIO IIOTPCHIHOCTE PE3YJIbTaTa, CYUTAsA BCC 3HAKU
HUCXOJHBIX JAHHBIX BEPHBIMU.

Ilpakmuuecxas paboma Ne 2
1. Hcnonw3ys cxemy ['aycca, pemiuTh cucTeMy YpaBHEHHM C TOYHOCTBIO J0
0, 0001. ITpu penieHnyn BBIOJIHATH KOHTPOJIBHYIO IIPOBEPKY.

2. DBbIYMCIUTB HEBA3KY PEILECHUS.
3. Haiitu aGCOMIOTHYIO U OTHOCUTENIbHYIO OTPEIIHOCTU PEIICHHUS.
4. BpluuciauTh ompenenuTeNb MaTpuilbl A o metoay [aycca.

Bapuant Ne I.

1,00 0,42 0,54 0,66
0,42 1,00 0,32 0,44
0,54 032 100 0,22
0,66 0,44 0,22 1,00

3,21x, —4,25x, + 2,13x, =5,06;
1) 17,09x, +L17x, —2,23x, =4,75; 2) A=
0,43x, —1,4x, —0,62x, =-1,05.

Bapuant No 2.
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0,42x, — L,13x, + 7,05x, =6,15;
1) {1,14x, —2,15x, + 5,1 1x, =—4,16;
~0,71x, +0,81x, —0,02x, =—0,17.

Bapuant No 3.

2,5x,-3,12, —4,03x, =-7.5;
1) 10,61x, +0,71x, — 0,05, =0,44;

2) A=

2)A=

~1,03x, —2,05x, +0,877x, =—1,16.

Bapuant Ne 4.

7,09x, +1,17x, — 2,23x, =—4,75;
1) 0,43)(:1 - 1,4X2 - 0,62Xv3 - _1,05;
3,21x, — 4,25x, +2,13x; = 5,06.

Bapuant Ne 5.

1,14x, — 2,15x, —5,11x, = —4,16;
1) {-0,71x, +0,81x, — 0,02x, =—0,17;
0,42x, — 1,13x, + 7,05x, = 6,15.

Bapuant No 6.

0,61x, +0,71x, — 0,05x; = 0,04;
1) {—1,03x, — 2,05x, + 0,87x; =—116;
2,5x1 - 3,12X2 - 5,03X3 = _7,5

Bapuant No 7.

3,11x, — 1,66x, — 0,60x; = —0,92;
0,60x; +0,78x, — 1,87x; =1,65.

2)A=

A=

1,00
0,47
~0,11
0,55

8,2
~1,6
0,7
5,3

0,42
1,00
0,66

) A=

2)A

27

0,54

0,47

1,00

0,55
~0,11

~1,6
8,2
5,3
0,7

0,42
1,00
0,66
0,54

0,17
1,00
0,35
0,43

1,4
5,4
1,9

~59

1,00
0,42
0,44
0,32

1,00
0,17
0,43
0,35

5.4
1,4
~59
1,9

1,00
0,42
0,44
0,32

-0,25 0,54
0,67 -0,32
1,00 -0,74/
0,36 1,00

~23

~7,7

~8.5
2,7

0,32
0,54
0,22
1,00

0,67

-0,25 0,54

0,36
1,00

~7,7

~23
2,7

-85

0,32
0,54
0,22
1,00

0,2
31
48 |
~-7.9

0,44
0,66
1,00|
0,22

-0,32

1,00
—-0,74

31
0,2
~-79
4.8

0,44
0,66
1,00|
0,22




Bapuant Ne 8.

0,10x, +0,12x, — 0,13x,=0,10;
1) {0,12x, +0,71x, +0,15x, =0,26; 2) A=
—0,13x, +0,15x, +0,63x, =0,38.

Bapuant No 9.

0,71x, +0,10x, + 0,12x; =0,29;
1) {0,10x, +0,34x, —0,04x; =—032; 2)A=
0,12x, — 0,04x, +0,10x; = —0,10.

BapuanaTt Ne 10.

0,34x, — 0,04x, + 0,10x, =0,33;
1) {—0,04x, +0,10x, +0,12x, =—0,05, 2)A=
0,10x, +0,12x, +0,71x, =0,28.

1,13
0,45
0,62

~0,13

0,47

1,00

0,55
~0,11

1,00
0,42
0,54
0,66

Ilpakmuueckaa paooma Ne 4
1. Ncnonp3yst mepByr0 WM BTOPYIO HMHTEPHOJSIITUOHHBIE (hopmynnbl HpIOTOHA, BBIYMCIUTH
3HaueHHs (YHKIWMU TPU JAHHBIX 3HA4YCHHUSAX apryMeHta. [Ipu cocraBieHuu TaOMWIBI pa3HOCTEH

KOHTPOJMPOBATh BeIUUCIeHus (cM. Tabi. 1 — 10).

015 026 —043
0,62 —-0,80 0,74
-1,12 0,64 0,78 |
0,73 016 —036
1,00 0,67 -032
017 —-0,25 0,54
0,43 036 100 |
0,35 1,00 —0,74
0,42 0,54 0,66

1,00 0,32 0,44
0,32 1,00 0,22
0,44 022 1,00

2. Ucnonp3ys cxemy DUTKUHA, BBIYUCIUTH NMPHUOIMKEHHOE 3HAUCHHE (DYHKIMH, 3aJaHHOU

TaOIMYHO, TIPU JAHHOM 3HAYCHUH apryMeHnTa (cM. tabm. 11 —16).
Tabruya 1.
Ne 3HaueHus apryMmeHTa
X y BapuaHTa
X1 X2 X3 X4
1,415 | 0,888551 1 1,4161 | 1,4625 | 1,4135 | 1,470
1,420 | 0,889599 11 1,4179 | 1,4633 | 1,4124 | 1,4655
1,425 | 0,890637 21 1,4263 | 1,4575 | 1,410 1,4662

1,430 | 0,891667
1,435 | 0,892687
1,440 | 0,893698
1,445 | 0,894700
1,450 | 0,895693
1,455 | 0,896677
1,460 | 0,897653
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1,465 | 0,898619
Tabauya 2.
Ne 3HaueHus aprymeHTa
X y BapuaHTa
X1 X2 X3 X4
0,115 | 8,65729 2 0,1217 |0,1736 |0,1141 | 0,185
0,120 |8,29329 12 0,1168 |0,1745 | 0,110 0,1825
0,125 | 7,95829 22 0,1175 |0,1773 |0,1134 | 0,190
0,130 | 7,64893
0,135 | 7,36235
0,140 | 7,09613
0,145 | 6,84815
0,150 | 6,61659
0,155 | 6,39986
0,160 | 6,19658
0,165 | 6,00551
0,170 | 5,82558
0,175 | 5,65583
0,180 | 5,49543
Tabauya 3.
Ne 3HaueHus apryMmeHTa
X y BapuaHTa
X1 X2 X3 X4
0,15 | 0,860708 3 0,1511 |0,7250 |0,1430 | 0,80
0,20 | 0,818731 13 0,1535 |0,7333 | 0,100 0,7540
0,25 | 0,778801 23 0,1525 |0,6730 |0,1455 | 0,85
0,30 | 0,740818
0,35 | 0,704688
0,40 | 0,670320
0,45 | 0,637628
0,50 | 0,606531
0,55 | 0,576950
0,60 | 0,548812
0,65 | 0,522046
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Tabnuya 4.

y

Ne
BapuaHTa

3HaueHusl apryMeHTa

X1

X2

X3

0,180

5,61543

4

0,1817

0,2275

0,175

0,2375

0,185

5,46693

14

0,1827

0,2292

0,1776

0,240

0,190

5,32634

24

0,1873

0,2326

0,1783

0,245

0,195

5,19304

0,200

5,06649

0,205

4,94619

0,210

4,83170

0,215

4,72261

0,220

4,61855

0,225

4,51919

0,230

4,42422

0,235

4,33337

Tabnuya 5.

y

Ne

3HaueHus apryMmeHTa

BApUAHTA

X1

X2

X3

3,50

33,1154

5

3,522

4,176

3,475

4,25

3,55

34,8133

15

3,543

4,184

3,488

4,30

3,60

36,5982

25

3,575

4,142

3,45

4,204

3,65

38,4747

3,70

40,4473

3,75

42,5211

3,80

44,7012

3,85

46,9931

3,90

49,4024

3,95

51,9354

4,00

54,5982

4,05

57,3975

4,10

60,3403

4,15

63,4340

4,20

66,6863
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Tabauya 6.

Ne 3HaueHus apryMeHTa
X y BapuaHTa
X1 X2 X3 X4
0,101 | 1,26183 6 0,1026 | 0,1440 | 0,099 0,161
0,106 | 1,27644 16 0,1035 |0,1492 | 0,096 0,153
0,111 | 1,29122 26 0,1074 | 0,1485 | 0,1006 | 0,156
0,116 | 1,30617
0,121 | 1,32130
0,126 | 1,33660
0,131 | 1,35207
0,136 | 1,36773
0,141 | 1,38357
0,146 | 1,39959
0,151 | 1,41579
Tabnuya 7.
Ne 3HaueHusl apryMeHTa
X y BapuaHTa
X1 X2 X3 X4
1,340 | 4,25562 7 1,3617 | 1,3921 | 1,3359 | 1,400
1,345 |4,35325 17 1,4363 | 1,3868 | 1,335 1,3990
1,350 | 4,45522 27 1,3432 | 1,3936 | 1,3365 | 1,3975
1,355 | 4,56184
1,360 | 4,67344
1,365 | 4,79038
1,370 | 4,91306
1,375 |5,04192
1,380 | 5,17744
1,385 |5,32016
1,390 | 5,47069
1,395 | 5,62968
Tabauya 8.
Ne 3HaueHus apryMeHTa
X y BapuaHTa
X1 X2 X3 X4
0,01 |0,991824 8 0,027 0,525 0,008 0,61
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0,06 | 0,951935 18 0,1243 | 0,492 0,0094 | 0,66
0,11 |0,913650 28 0,083 0,5454 | 0,0075 | 0,573
0,16 | 0,876905
0,21 |0,841638
0,26 | 0,807789
0,31 | 0,775301
0,36 | 0,744120
0,41 | 0,714193
0,46 | 0,685470
0,51 | 0,657902
0,56 | 0,631442
Tabauya 9.
Ne 3HaueHus apryMmeHTa
X y BapuaHTa
X1 X2 X3 X4
0,15 | 4,4817 9 0,1539 10,2569 | 0,14 0,2665
0,16 |4,9530 19 0,1732 |0,2444 | 0,1415 | 0,27
0,17 |5,4739 29 0,1648 |0,2550 |0,1387 |0,28
0,18 | 6,0496
0,19 | 6,6859
0,20 | 7,3891
0,21 | 8,1662
0,22 | 9,0250
0,23 |9,9742
0,24 | 11,0232
0,25 | 12,1824
0,26 | 13,4637
Tabauya 10.
Ne 3HaueHus apryMmeHTa
X y BapuaHTa
X1 X2 X3 X4
0,45 20,1946 10 0,455 0,5575 | 0,44 0,5674
0,46 19,6133 20 0,4732 | 0,5568 | 0,445 0,57
0,47 18,9425 30 0,4675 |0,5511 |0,4423 | 0,58
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0,48 | 18,1746
0,49 | 17,3010
0,50 | 16,3123
0,51 | 15,1984
0,52 | 13,9484
0,53 | 12,5508
0,54 | 10,9937
0,55 | 9,2647
0,56 | 7,3510
Tabauya 11.
No
X y BapuaHTa X
0,2050 | 0,207921 1 0,2054
0,2052 | 0,208130 7 0,2063
0,2060 | 0,208964 13 0,2072
0,2065 | 0,209486 19 0,2079
0,2069 | 0,209904 25 0,2088
0,2075 | 0,210530
0,2085 | 0,211575
0,2090 | 0,212097
0,2096 | 0,212724
0,2100 | 0,213142
Tabauya 12.
No
X y BapHaHTa X
0,8902 | 1,23510 2 0,8945
0,8909 | 1,23687 8 0,8973
0,8919 | 1,23941 14 0,8958
0,8940 | 1,24475 20 0,8948
0,8944 | 1,24577 26 0,8934
0,8955 | 1,24858
0,8965 | 1,25114
0,8975 | 1,25371
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0,9010 | 1,26275
0,9026 | 1,26691
Tabauya 13.
No

X y BapHaHTa X
0,6100 | 1,83781 3 0,6111
0,6104 | 1,83686 9 0,6124
0,6118 | 1,83354 15 0,6142
0,6139 | 1,82860 21 0,6163
0,6145 | 1,82720 27 0,6192
0,6158 | 1,82416
0,6167 | 1,82207
0,6185 | 1,81791
0,6200 | 1,81446
0,6225 | 1,80876

Tabauyal4.
No

X y BapHaHTa X
0,5400 | 1,66825 4 0,5415
0,5405 | 1,66636 10 0,5424
0,5410 | 1,66448 16 0,5436
0,5420 | 1,66071 22 0,5452
0,5429 | 1,65734 28 0,5461
0,5440 | 1,65322
0,5449 | 1,64987
0,5455 | 1,64764
0,5465 | 1,64393
0,5473 | 1,64097

Tabauya 15.
No
X y BapHaHTa X
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0,62 | 0,537944 5 0,846

0,67 | 0,511709 11 0,864
0,74 | 0,477114 17 0,683
0,80 | 0,449329 23 0,785

0,87 | 0,418952 29 0,866
0,96 | 0,382893
0,99 | 0,371577

Tabauya 16.
No
X y BapHaHTa X

1,03 |2,80107 6 1,277
1,08 | 2,94468 12 1,118
1,16 |3,18993 18 1,204
1,23 | 3,42123 24 1,255
1,26 | 3,52542 30 1,282
1,33 | 3,78104

1,39 |4,01485

IIpakTnyeckas padora Ne 5
1. Beraucnutes unTerpan no ¢popmyne [aycca.
2. BeraucnuTe MHTErpalt ¢ IIOMOIIBIO Pa3JIoKEeHHUS IO IBIHTETPATHHON (QYHKIIH B PSI.
3. BeuuciuTh WMHTETpaj, mpuMeHss MeToln KaHTOpoBHMYa WIIM HCIONB3YS KBaIpaTypPHYIO
dhopmyiy ¢ BECOM.
BapHaHT No 1.

Y —({5\/x +1
3) iL
0\/;-(l+x)

M

Hﬁ
2l s

Bapuant Ne 3.

npu N =35; dx, £=10"%

, [
Vx
¢ mounocmuio 001075 .

J'th

x, npu N=35; 2) 8:10—3;

—4
¢ mournocmuio 00107 ",
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1
. x2 40,5 3 dx
dx, npu N=35; 2)
N |
3) }[\/;.(e/z

Bapuant Ne 4.
2

1) I ﬁdx

dx
3 , =35.
>£(1+x el

BapHaHT No 5.

) c mounocmovio 00107 .

npu N =35; 2)j =1073;

V1+x

0.5
dx, npu N=35; 2) J-arctgx

1) =2
J.\/x - o X

3) Ix _51/2 ¢ mounocmvio 001072

dx, £=107;

BapHaHT Ne 6

)HXT
3) .’.\/_(04x ’)

Bapuant Ne 7.

0,25

x, npu N=5; 2) J.\/;-e_&dx, e=107%;
0

dx npu n=4.

2,4 [ 2
’ 1

l)j X dx, npu N =5; 2)J.1n(1+x)dx e=107;
0’2 X+ X

4
dx ¢ mounocmoto 0010 .

P

BapHaHT No 8.

1
1) J.\/xT npu N =5, 2)£cosx2dx, 8=10_4;

1
COS X _
3) j dx ¢ mounocmoio 001072

01— x?

BapHaHTN09
50,5 +2 0.5

)I al dx, npu N =35; 2)J.x2-\/1+x2dx, e=107%;
0

Ay
3)]F

BapuanaTt Ne 10.

¢ mounocmuio 00 107°.
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Tsin x

1) I dx, npu N=35; 2) I dx, £=107;

-0,4 \/x +1 o X

x° -3

3) dx ¢ mounocmwio 00107 .

J05\/1 —x*
BaDI/IaHT No 11.

I o,Jgs s )

1) npu N=5; 2) | In(l++/x)dx, €=10"";

-0,8V x* +4 0

dx ¢ mounocmoio 00107
J.\/_(x +2)

BaDI/IaHT Neo 12.

x+0,5 V33
l)J. dx, npu N=35; 2) Ix3-arctgxdx, e=107*%,
\/x +1,5 0
1 0601

dx ¢ mounocmoio 001074,
J.\/_(x +2)

BaDI/IaHT No 13.

e

1
2
3) cos 2,6x dx ¢ mounocmuio 00107

50,3+ x* W1 —x?

BaDI/IaHT No 14.

1
x, npu N=35; 2)]%/;-cosxdx, e=10"%;

x, npu N=5; 2)J~Sln xdx, e=107";

”ﬂﬁ IR
3)j

BaDI/IaHT No 15.
x+0,5 e
I 4dx npu N=35; 2) I

5
olex +1 0,1 X

°) J.x+2

Bapuant Ne 16.

dx npu n=4.

xzdx, npu n=4.

1/9
l)jdex npu N=5; 2) J‘\/;-exdx, e=10"%;
0

e

arcsm X
3) j

N

Bapuant Ne 17.

dx ¢ mounocmuio 00107,
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25 /2 49 0,3 »
e=10";

) | ———dx, npu N=5; 2)
OIZ x+2 J.\/1+x

3) I dx cmounocmowio 00 107°..

—1 2 le x

BaDI/IaHT Neo 18.

0,6
’ dx 4
1) dx, npu N=5; 2) , ¢=10";
J"Vx +2,5 OJ,.S\II—x4
j dx ¢ mourocmoio 00107,

BaDI/IaHT No 109.

o[
3) !ﬁ-(ex/2+3

BaDI/IaHT Ne 20.

0,5
x, npu N =35; 2)J'\/1+x5 dx, e=10"%;
0

) dx ¢ mounocmvio 00107,

| xX+3 e o 3 _10°4.
) j dx, npu N=5; 2) j x—xdx, €=10"";
0

e

dx ¢ mounocmuio 00107°

P

Bapuanat Ne 21.

-13 2
ol dx, npu N =35; 2)ISIHX

[ ——
_qulxz-i-lg 0o X
3) j\/ﬁdx npu n=>5.

BaDI/IaHT No 22.

1)
—Jmlx +1

1
3) J'L npu n=3.

0(1+x)-\/;

BaDI/IaHT No 23.
1)
j 6Nx +2
3)
-1 (1 +X ) \/

Bapuant Ne 24.

dx, £=10";

0.8
dx, npu N =5, 2)J'\/l+x3dx, e=107%;
0,5

1
dx, npu N =35;2) j\/1+x3dx, e=107%;
0,5

npu n=3.
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0,2 dx

1) dx, npu N=35; 2) , e=107;
J'\/x +1,2 Jog 1—x*
L p0.6:(x=1)
3)) | ——=————dx npu n=5.
: J.5\/;-(x+2) P
BapwmanT Ne 25.
L11 2 0,5 .
jx—de, npu N=35; 2) J-arcsmxdx’ £=107;
0’22-x+2,5 0 X
4) J'L ¢ mounocmwio 00107 .
0\/;-(1+x)
BaDI/IaHTN°26
1 -
S x 4
dx, npu N=5; 2 dx, €=107";
I 1/x+1 v )g Jx

3) j d ¢ mounocmuio 0o 107",

—12 le x

BaDI/IaHT No 27.

. 1]8 X% +1,4
0.44x2 +0,2
‘ dx

3) I 7 ¢ mounocmuio 00107
0 x - ie 2 4+ 3)

BapuanaTt Neo 28.
2,8

1
dx, npu N=5; 2) jcos(xz)dx, e=1073;
0

0—3

X

1) dx, npu N=5; 2)
zJ:Z Vx? +1 j

T sin 0,5x

o 0.5+x

Bapuant Ne 29.
1,5

X

) | —

0{8\/x2+2,4
T e dx

3) I— npu n=>,.

20,6 +/x

BaDI/IaHT Ne 30.

V3+x

e'dx mpu n=5.

j rcctg X

dx, npu N=5; 2) , £=1077;

1
I x+22 npu N =5; 2)jcos(2-x3)dx, e=10"%;
44 X +1 0
dx 3
3) ¢ mouynocmuwio 00107 .

Sl—x? + 241 —x?

39



Ilpakmuueckasa paboma Ne 6
a. MHcnosb3ys MeToJ KOHEUHBIX PAa3HOCTEW, COCTABUTh PEIICHHE KPaeBOW 3aJayul s

0OBIKHOBEHHOTO nudpdepeHnHanbHOro ypasHeHus ¢ Tounoctbio € =107, mar £ =0,]1.

6. Haittu Tpu  mocneAOBATENBHBIX — NPHOIMKEHUS  PEIICHUH  CIEAYIOIIETO
mddepeHIHanbHOTo ypaBHe s, nonaras y, (X) =y ,.

B. Haiftu T1pu mnocnenoBarenbHbIX NPUOIMIKEHUS PEIICHUN CIeAyIolle CHUCTEMBbI
muddepeHImanbHbIX ypaBHeHUH, nonarast V, (x) =y, z,(x) = z,.

BapuanT Ne 1. Bapuant Ne 2.
w, Y o
y +;+2y—x, yﬂ_xy!_i_zy:x_i_l;
a) 1(0,7)=0,5; a) 1(0,9)-0,5y'(0,9)=2;
2y(H)+3y'(1)=1,2. v(1,2)=1
6) y'=x>-y*, ¥(0)=0. 6) y'=e*—y*, »0)=1.
) y,=X+y+Z, ) y':xy+Z)
B B
Z'=y-z, y(0)=1,z(0) =-2. Z'=y+xz, p(0)=0,z(0)=1.
Bapuant No 3. Bapuant Ne 4.
" ' y _ 1.
V'+xy)+y=x+1 y' -2y _;_3’
a) y(075) - 2y,(095) = 19 a) O,Sy(O,S) - y’(O,S) = 1)
y'(0,8)=1,2. 1(0,2) =2.
6) ¥'=2x-1+y% y(0)=1. 6) y'=vx+y% 1(0)=0.
y=x-z°, y'=y-z,
B) B) 4 ,
Z'=x+y, y(0)=0,z(0)=1. z'=yz, y(0)=0,z(0)=0,5.

Bapuant No 5. Bapuant Ne 6.

" ’ 2y_ .
y'+2y —xy=x’; 7 —y—7—x+0,4,

a) y(099) - O,Sy'(0,9) = 1) a) y(lal) - O,Sy’(l,l) = 2)
¥'(0,6)=0,7. y'(1,4) =4.
6) ¥ =xy++/x,1(0)=0. 6) ' =x+y°, y(0)=0.
) yETE , V' =(z—y)x,
Z=2, y(0)=0,2(0)=1. Z'=(z+y)x, p(0)=1z(0)=1.
X

BapuanT Ne 7. BapuanT Ne 8.
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Vi+xy +y=x+1; y"—2y'—§=3;
a) <(0,5)-2y'(0,5)=1; a) 10,5»(0,5) - »'(0,5) =1;
1'(0,8) =12. ¥(0,2) =2.
6) y'=4,5x+0,1y, (0)=0. 6) y' =2y—2x*-3, y(0)=2.
Y=x+y+z, V' =xy+z,
) {z' Cyoz p(0)=1z(0)=-2. " {z' —y+xz, p(0)=0,2(0)=1.
Bapuant No 9. BapuanT Ne 10.
y"'=0,5y"+3y=2x%; y'+15y" —xy=0,5;
a) 1 y(1) +2y'(1) = 0,6; a) 12y(1,3)-y'(1,3)=1;
y(1,3)=1. y(1,6) =3.
6) y':x+y\/;, v(0)=0. 6) xy'=2x—-y,y(1)=2.
5 {y'=x—zz, Y {y'=y—z,
Z’=x+y, y(0)=0,z(0)=1. z'=yz, y(0)=0,z(0)=0,5.
BapuanT Ne 11. Bapuant Ne 12.
y'+2xy'—y=0,4; y'=0,5y"+y=2;
a) 12y(0,3)+'(0,3) =1, a) 1(0,7)+2y'(0,7)=1,4;
¥'(0,6)=2. 1(0,4)=12.
6) y'=2x-0,01y°, y(0)=1. 6) xy'=x+y,y(0)=1.
5 g _;xz’ Y {y' =(z=y)x,
z'= = v(0)=0,z(0)=1. Z'=(z+y)x, y(0)=12z(0)=I.

Bapuant Ne 13. Bapuant Ne 14.

H+2 !_3 _2.
Yoo TrEs V' +2x° Yy +y=x;

a) 12y(LD)+y'(L1)=3; a) 12y(0,5)—»'(0,5)=1;
1'(0,8) =1,5. 1(0,8) =3.
6) ¥ =x"-y,»0)=0. 6) y'=e -y, 10)=1.
) y,=X+y+Z, ) y':xy+Z)
B B
Z'=y-z, y(0)=1,z(0) =-2. Z'=y+xz, p(0)=0,z(0)=1.

BapuanTt No 15. Bapuant Ne 16.
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y”+3wf+2y:1’5; y"+2wf_2y:0)6;

a) 105y +y'(1)=2; a) 10,4y(2,3)-'(23)=1;
y'(0,7)=1,3. V'(2)=1.
6 y'=2x-1+y’, p(0)=1. 6) ¥’ =vx+y*, y(0)=0.
y=x-z7, y'=y-z,
B) B) 4 ,
z'=x+y, y(0)=0,z(0)=1. z'=yz, y(0)=0,z(0)=0,5.
Bapuant Neo 17. BapuanT Ne 18.
y"+ly'—0,4y:2x; y"—iy'+0,8y=x;
X 2x
a) < (0,6)—0,3y'(0,6)=0,6; a) s y(L7)+1,2y'(1,7)=2;
V(0.9)=17. Y@)=1.
6) y':xy+\/;,y(0):0. 6) y':x+y2,y(0):0.
= —Xz, ’
5 7 0 y'=(z-y)x,
2=, y(0)=0,2(0)=1. Z'=(z+y)x ¥(0)=1,20)=1.
X

Bapuant Ne 19. BapuanT Ne 20.

" 1 ’ _ .
Y3y tw=L y'+0,8y" —xy=14;

a) <3y(,1)-0,5)(L1)=1; a) 12y(2.)+y'(2,)=17;
1(0,8) =1,6. (1,8)=0,5.
6) »' =2y-2x>-3,y(0)=2. 6) xy'=2x—y, yl)=2.
Y=x+y+z, V' =xy+z,
) {z' Cyoz p(0)=1z(0)=-2. " {z' —y+xz, p(0)=0,2(0)=1.
Bapunangt Ne 21. Bapunant Ne 22.
y"+2y'—ly=l; y”—ly'+zy=£;
b X 4 X 2
a) <0,57(0,9)+'(0,9)=1; a) 11,5y(1,3) - y'(1,3) = 0,6;
(1,2)=0,8. 2y(1,6)=0,3.
6) y'=4,5x+0,1y, (0)=0. 6) y' =x* -y, y(0)=0.
{y'=x—zz, {y'=y—z,
B) B)
Z'=x+y, y(0)=0,z(0)=1. z'=yz, y(0)=0,z(0)=0,5.

Bapuant Ne 23. Bapuant Ne 24.

42



" ’ _ 2 .

y"'—0.5y"+0.5xy =2x; y'+2y —1.5xy—;,
a) 12y(1,3)-»'(1,3)=2; a) 1 y(LD)+2y'(L1)=1;

Y(1)=0,5. 1(0.8)=1.
6) y':x+y\/;,y(0):0. 6) y':\/;+y2,y(0):0.

= —XzZ, ’
) 4 oY= (z—y)x,

=2, 3(0)=0,2(0)=1. Z'=(z+y)x, p(0)=1,2(0)=1.
X

Bapuant Neo 25. Bapuant Ne 26.

n x 14 — .
y'+2xy =15y =x; Y _Ey +0,5y =2x;

a) <L4y(L1)+0,5y'(11)=2; a) 10,4y(0,2)—y'(0,2) =15;
V'(1,4)=2.5. v(0,5)=0,4.
6) y'=2x-0,01y°, y(0)=1. 6) xy'=x+y,y0)=1.
Y=x+y+z, V' =xy+z,
) {z' Cyoz p0)=lz(0)=-2. " {z' —y+xz, p(0)=0,2(0)=1.
BapuanT Ne 27. BapuanTt Ne 28.
, 1 2
Y+ 0,6xy =2y =1; YR TV
a) 12y(1,8)-0,8y'(1,8)=3; a) 10,5y(0,9)-1,2y'(0,9) =1,
1(1,5)=0,6. 1(0,6)=13.
6) y' =2x-1+y%, y(0)=1. 6) y'=e ™ — %, y(0)=1.
{y'=x—zz, {y'=y—z,
B) B)
Z’=x+y, y(0)=0,z(0)=1. z'=yz, y(0)=0,z(0)=0,5.
Bapuant Ne 29. Bapuant Ne 30.
y'=0,5xy" + 2y =x’; y'—xy' +2xy=0,;
a) y(1,6)+0,7y'(1,6)=2; a) 1 ¥(1,2)-0,5y'(1,2) =1,
1(1,9) = 0.8. Y(1,5)=2.
6) y' =xy+A/x, y(0)=0. 6) y'=x+ ycosx, y(0)=0.
5 Y ;xz’ 5 {y' =(z-y)x,
z'= = v(0)=0,z(0)=1. Z'=(z+y)x, y(0)=12z(0)=I.
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Ilpakmuueckas paooma Ne 8
Hcnone3ys meron ['anepkrHa, HaAUTH PELICHUE YPABHEHUN C TPAHUYHBIMHU YCIOBUSMH:

y'=2xy +2y=3x> +x—1

V' =2xp"+2y=5x-3x+x

1 2
y(0)=0, y'(=1 y(0)=0, y'()=1
" ' y” + y= Sin(X)
3|y =2xy'+2y=x A
’ T
¥(0)=0, y'(1)=1 ¥(0) =0, y(5)=1
y'+4y'+4y=8 Y3y +y=1
> D=0, y(1)=0 6 | »0)=0, y1)=1
y'+3y" +y=2x y" —cos(x)- y'+sin(x) - y = cos(x)
T y0)=0, y1)=1 8 | y(—7)=y(x)=2
" 1 ' " ' 2
y-—y+y=1 y'=2xy +2y=x* -1
X
10 0)=0, D=2
9 p(0) = p() =1 ¥(0) y(@D)
y'=3y"+2y=x+1 Y2 '+ y=x
50 =1y(1)=0 12 | 9(0)=1, p(1)=0
y'=2y"+y=x+1 y" —cos(x) - y"+sin(x) - y =sin(2x)
B y0)=1,y1)=2 14 | y(=7) = y(z) =1
y'+2x +2y=x-1 6 y'+xy' +y=2x
51 3(0)=y(1)=0 0)=1, y(1)=0
1
Il+1+2 -1 L -0
17 |y 1( xl)yo g |7 YTy
YD =rh= $(0)=1y() =0
) yﬂ_3y!+2y:x+l . yll+y:x2+1
y(0)=Ly1)=0 y(0)=y(1)=0
. y”—ly’+y=1 . " —cos(x) - y" +sin(x) - y = cos(2x)
X y(=r)=y(r)=1
y(0)=0,y(1)=0
Y+ 2xy +y=x° y'=3y'+2y=2x
B 3(0)=0,y(1)=1 24| »(0)=0, y()=1
y"+(1+x2)y=1 Y'+2xp +y=1
By =y(1)=0 26 1 y(=D=xy(1)=0
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y'+4y' +4y=1
271 y(0)=y(1)=2

y'+2xy' +y=x
281 y(0)=y(1)=0

yll_2wl_y:2x

y'—xy'+y=x+1

2 | yH=yDH=1 301 »(0)=1,y(1)=0

Ilpakmuueckasa paooma Ne 9
3ananue Ne 1. Mcnonb3ys METO/ CETOK, COCTaBUTh perieHne quddepeHnaibHoro ypaBHEeHus

oO’u 0Ou
ox’ oy’

pelIeHus IPOU3BOIUTH 0 COTHIX A0JEH MpH nomoiu npoiiecca Jinbmana.

Jlamnaca =0 ¢ 3a1aHHBIMU HAYAILHBIMU yCIOBUAMM; ar /1 =1. YTounenue

2 2

Xy

°l. —+—=1 (I

Ne 1 9 +16 (),

N2 (d+2)-(y+2)=12
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METOANYECKHUE YKA3ZAHUSA 11O OPTAHU3ALIUU
MEKCECCHOHHOI'O KOHTPOJISA 3HAHUM CTYJIEHTOB

1. MexceccuoHHas aTTecTalus CTYJAEHTOB IPOBOJUTCS IBaX bl B cemecTp Ha 7 1 13
HEJIENAX 5-TO cemecTpa.

2. ATTecTallMOHHAas OLIEHKA CKJIabIBA€TCS U3 OIICHOK, ITOJIyYEHHBIX I10 pe3yJbTaTam
MIPOMEXYTOYHOT'O TECTUPOBAHMUSL.

3. Opranu3zanus aTTecTalu CTYJACHTOB, TPOBOJUTCS B COOTBETCTBUU C TIoJIokeHHEM AMIY
0 KypCOBBIX 9K3aMEHAX U 3a4eTax.

KOHTPOJIb BHAHUI
KOMITJIEKT DK3AMEHAILIMOHHBIX BUJIETOB
AMYPCKUI TOCYJIAPCTBEHHBIM YHUBEPCUTET
Kadenpa NYC

VYTBepkIeHO Ha 3aceJaHuH Kadeapsl ®akynsrer Mull

« » 200 r. Kypc 11 3aBenyrommii kadenpoit
Hucuuninza

YTBepxkaato BoruncnurenbHas MaTemMaTHKa

3K3AMEHAIIMOHHBIN BUWIET Ne 1

1. Conepxanue mpenMera “BrpraucnurenbHas maremaTtuka’. OCHOBHBIE 3Talbl YUCIEHHOTO
pelieHus 3a1ad.

2. Yucnennoe pemenue 3aaauu Komu st 0ObIKHOBEHHBIX AU PepeHLInaIbHbIX YPaBHEHUH.
Teopemsl 0 pazpemmmMocTty 3agaun Komm.

AMYPCKUI TOCYJIAPCTBEHHBIMT YHUBEPCUTET
Kadenpa NYC

YTBepxkIeHO Ha 3aceqaHnu Kadeapsl ®akynerer Mull

« » 200 r. Kype 1I
3aBenyromuii kadenpoit Hucnurnnuna
YT1Bepxaaro BrrunciurenbHas MaTeMaTHKa

3K3AMEHAIIMOHHBIN BUJIET Ne2
1. O6parHas 3ajgada JJis OLICHKM NOTPEUIHOCTH (YHKIMM Ha MOTPEIIHOCTH ApryMEHTOB.
JloTryCTHMBIE TIOTPEITHOCTH apTyMEHTOB.
2. Meton ceTok Ju1sl ypaBHEHUM runepOoJInYecKoro TUIIa.

AMYPCKUM TOCYJIAPCTBEHHBINI YHUBEPCUTET
Kadenpa NYC

YTBepxkIeHO Ha 3aceqaHny Kadeaps ®akynerer Mull

« » 200 r. Kypc 1II
3aBenyromuii kadenpoit Hucnurnnuna
YT1Bepxaaro BrruncnurenbHas MmaTeMaTuka

3K3AMEHAIIMOHHBIN BWIET Ne 3

1. Cno>xeHue 1 BIYUTaHUE TPUOTMKEHHBIX yrcesl. OleHKa MOTPEITHOCTH Pe3yJibTarta.
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2. Nnterpansl oT pa3pblBHBIX QYHKIUI. AJJUTUBHBIN CIIOCOO BBIJIEIEHUS 0COOEHHOCTEH.

AMYPCKUI TOCYJIAPCTBEHHBIMT YHUBEPCUTET
Kadenpa NYC

YTBepxkIeHO Ha 3aceqaHny Kadeaps ®akynerer Mull

« » 200 r. Kypc 11 3aBenyrouuii kadeapoit
Hucuunimza

YTBepxkaato BeraucnurenbHas MaTreMaTHKa

3K3AMEHAIIMOHHBIN BWIET Ne 4

1. [TocranoBka 3amaun UHTEpHOJUpOBaHUSA. MHTepnonwpoBanue Mg ciaydas
PaBHOOTCTOSINKX y3JI0B. BTopas unrepmnossimuonnas popmyna HeroToHa.
2. MetoJ ceTok Juisl ypaBHEHU 11apaboIMyecKoro THIa.

AMYPCKU TOCYJIAPCTBEHHBIMT YHUBEPCUTET
Kadenpa NYC

YTBepxkIeHO Ha 3aceqaHny Kadeapsbl ®akynprer Mull

« » 200 r. Kypc 1I
3aBenyromuii kadenpoit JucnumnnmHa
YT1Bepxaaro BrruncinurenbHas MmaTeMaThKa

3K3AMEHAIIMOHHBIN BUIET Ne 5

I. [Ipumenenne Merona NPOCTOW HTEpalUU JUIs YTOYHEHMsI 3JEMEHTOB OOpaTHOM
MaTpULBL.
2. ['panuIe! pacnosnoxeHus: KopHel anredpandyeckux U TPaHCIEHAEHTHBIX YpaBHEHUH.

AMYPCKUI TOCYJIAPCTBEHHBIMT YHUBEPCUTET
Kadenpa NYC

YTBepxkIeHO Ha 3aceqaHny Kadeapsl ®akynerer Mull

« » 200 r. Kypc 1I
3aBenyromuii kadenpoit JucnumnnmHa
YT1Bepxaaro BrruncnurenbHas MaTeMaTuka

3K3AMEHAIIMOHHBIN BUJIET Ne 6

1. Pemenne CJIAY meTomom mpocToit uTepamuu (BTOpoil crocoo).
2. [Ipocreiimme ¢Gopmynsl uuciaeHHoro auddepeHuupoBanus. Boluncienue BTOpoit
IIPOU3BO/IHOM 10 opMyaam ducIeHHOTro TudpdepeHInpoBaHUSI.

AMYPCKUM TOCYJIAPCTBEHHBIMT YHUBEPCUTET
Kadenpa NYC

YTBepxkIeHO Ha 3aceqaHny Kadeaps ®akynprer Mull
« » 200 r. Kypc 1I
3aBenyromuii kadenpoit JucrumnmmHa
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YTBepxaaro BrrunciurenbHas MaTeMaTHUKa

3K3AMEHAIIMOHHBIN BUIET Ne 7

1. Brruncienue onpenenurens meroaoM ['aycca.
2. WuTerpansl oT pa3pbelBHBIX (QYyHKIUH. MyabTUIUIMKAaTUBHBIA  CIIOCOO BBIACIEHUS
0COOEHHOCTEH.

AMYPCKUM TOCYJIAPCTBEHHBIMT YHUBEPCUTET
Kadenpa NYC

VYTBepkIeHO Ha 3aceaHuH Kadeapsl @akynerer Mull

« » 200 r. Kypc II
3aBenyromuii kadenpoit Hucnummmna
YT1Bepxaaro BrruncinurenbHas MmaTeMaTnka

3K3AMEHAIIMOHHBIN BUIET Ne 8

I. YMHOX€EHUE U JiejeHre NPUOIKeHHbIX yrcel. OleHKa NorpeuHOCTH BhIUMCICHUH.
2. Yucno 1efCTBUTENIbHBIX KOPHEH anredpandecKux U TPAaHCLIEHICHTHBIX YPaBHEHUH.

AMYPCKUI TOCYJIAPCTBEHHBIII YHUBEPCUTET
Kadenpa NYC

YTBepxkIeHO Ha 3aceqaHny Kadeapsl ®akynerer Mull

« » 200 r. Kypc II
3aBenyromuii kadenpoit Hucnummmna
YT1Bepxaaro BrrunciurenbHas MaTeMaTHKa

3K3AMEHAIIMOHHBIN BUJIET Ne 9

I. Heyctpanumas norpeniHocts
2. NrepanmoHHBIN METOI PEIICHHS] CUCTEMBI KOHEYHO — PA3HOCTHBIX YPaBHEHUN.

AMYPCKUI TOCYJIAPCTBEHHBIMT YHUBEPCUTET
Kadenpa NYC

YTBepxkIeHO Ha 3aceqaHnu Kadenps ®akynprer Mull

« » 200 r. Kypc II
3aBenyromuii kadenpoit Hucnummmna
YT1Bepxaaro BrruncinurenbHas MmaTeMaTHKa

3K3AMEHAIIMOHHBIN BUJIET Ne 10

1. [TorpemnocTy aprupMeTHIECKUX OTIEPALM Ha/l TPUOJIMKEHHBIMU YMCIIAMH.
2. Meron cetok ais 3anauun dupuxie.
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AMYPCKUI TOCYJIAPCTBEHHBIMT YHUBEPCUTET
Kadenpa NYC

YTBepxkIeHO Ha 3aceqaHuu Kadeapsl ®akynerer Mull

« » 200 r. Kypc 11
3aBenyromuii kadenpoit Hucnummmna
YT1Bepxaaro BrruncivrenbHas MaTeMaTHUKa

3K3AMEHAIIMOHHBIN BWIET Ne 11

1. Meton Taycca nns pemenuss CJIAY ¢ BbIOOpOM TIJIaBHOTO 3J€MEHTAa IO Bcei
MaTpHiie.
2. Meton xopa i pellieHns anredpandeckiux U TPaHCLUEHACHTHBIX YPaBHEHUH.

AMYPCKUI TOCYJIAPCTBEHHBIMT YHUBEPCUTET
Kadenpa NYC

YTBepxkIeHO Ha 3aceqaHny Kadeaps ®akynerer Mull

« » 200 r. Kypc II
3aBenyromuii kadenpoit Huctumnmmnaa
YT1Bepxaaro BrrunciurenbHas MaTeMaTHUKa

3K3AMEHAIIMOHHBIN BIWIET Ne 12

1. OOpatHoe wuHTeprnoJupoBaHue. HaxoxjaeHue KOpHEW ypaBHEHHS METOJIOM
00paTHOr0 MHTEPIIOIUPOBAHHUSL.

2. Merton KacaTeNbHBIX JJIsi PEIICHHS alreOpandeckux U TPAHCICHACHTHBIX

YPaBHEHUM.

AMYPCKUI TOCYJIAPCTBEHHBIMT YHUBEPCUTET
Kadenpa NYC

YTBepxkIeHO Ha 3aceqaHny Kadeapsl ®akynsTeT Mull

« » 200 r. Kypc II
3aBenyromuii kadenpoit Hucnummmna
YT1Bepxaaro BrruncnurenbHas MmaTeMaTnka

9K3AMEHAIIMOHHBIN BUJIET Ne 13

1. OcHOBHBIC UCTOYHHMKH U KJIACCU(DUKAIUS MOTPEUTHOCTEH YUCIEHHOTO PEIICHMS 3a/1a4.
2. Meroxa KpsutoBa jyist BRIUUCIEHUSI COOCTBEHHBIX 3HAUCHU MaTPHII.

AMYPCKUI TOCYJIAPCTBEHHBIMT YHUBEPCUTET
Kadenpa NYC

YTBepxkIeHO Ha 3aceqaHny Kadeaps ®akynerer Mull
« » 200 r. Kypc II
3aBenyronuii kadenpoit Hucnurmmmna
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YTBepxaaro BrrunciurenbHas MaTeMaTHUKa

3K3AMEHAIIMOHHBIN BWIET Ne 14

1. [TocranoBKka 3agauv HWHTEpPHOJUWpPOBaHMSA. MHTepnosmpoBaHue Ui cirydas
paBHOOTCTOSIIIKX y3710B. [lepBas untepnosaunonHas popmyna HeroToHa.
2. Meton KpbiioBa /17151 BBIYUCIIEHUSI COOCTBEHHBIX BEKTOPOB MATPHIL.

AMYPCKUI TOCYJIAPCTBEHHBIMT YHUBEPCUTET
Kadpenpa NYC

VYTBepkIeHO Ha 3aceaHuH Kadeapsl ®akynsrer Muld

« » 200 r. Kypc II
3aBenyromuii kadenpoit Hucnurmmuna
YT1Bepxaaro BrrunciurenbHas MaTeMaTHUKa

3K3AMEHAIIMOHHBIN BWIET Ne 15

1. Meton I'aycca s pemienus CJIAY ¢ BbIOOpOM IJ1aBHOIO JIEMEHTA IO CTOJIONY.
2. Kparnbie unrerpansl. MeTo MOBTOPHOTO MPUMEHEHUS KBAAPATYPHBIX (POPMYII.

AMYPCKUI TOCYJIAPCTBEHHBIM YHUBEPCUTET
Kadenpa NYC

YTBepxkIeHO Ha 3aceqaHny Kadeapsl ®akynsTeT Mull

« » 200 r. Kypc II
3aBenyromuii kadenpoit Hucnummmna
YT1Bepxaaro BrruncnurenbHas MmaTeMaTnka

9K3AMEHAIIMOHHBIN BWIET Ne 16

1. BrruuncnurensHas morpemHocTh Metona [aycca. Bwibop Bemymiero aieMeHTa
UCKITIOYECHHUS.
2. [Tpubnmxennoe Beruucienue uaterpanon. ®opmynsl Herotona — Koreca.

AMYPCKUI TOCYJIAPCTBEHHBIM YHUBEPCUTET
Kadenpa NYC

YTBepxkIeHO Ha 3aceqaHny Kadeaps ®akynerer Mull

« » 200 r. Kypc II
3aBenyromuii kadenpoit Hucnurmmmna
YT1Bepxaaro BrruncivrenbHas MaTeMaTHKa

9K3AMEHAIIMOHHBIN BWIET Ne 17

1. BpruucnurenpHasi NOrPEIIHOCTD
2. Metroa 'anepkuna.
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AMYPCKUI TOCYJIAPCTBEHHBIMT YHUBEPCUTET
Kadenpa NYC

YTBepxkIeHO Ha 3aceqaHuu Kadeapsl ®akynerer Mull

« » 200 r. Kypc II
3aBenyromuii kadenpoit Hucnummmna
YT1Bepxaaro BrruncivrenbHas MaTeMaTHUKa

3K3AMEHAIIMOHHBIN BWIET Ne 18

1. Ouenka norpemHocTy (PYHKIMH HA MOTPEIIHOCTh apryMeHTa.
2. Hnterpaibl ¢ 6eCKOHEUHBIMHU IIpeeaamMu. MeTos yceueHusl.

AMYPCKUI TOCYJIAPCTBEHHBIMT YHUBEPCUTET
Kadempa UYC

YTBepxkIeHO Ha 3aceqaHnu Kadeapsl ®akynerer Mull

« » 200 r. Kypc II
3aBenyromuii kadenpoit JucnurnnmHa
YT1Bepxaaro BrrunciurenbHas MaTeMaTHUKa

3K3AMEHAIIMOHHBIN BUWIET Ne 19

1. OOpatHast 3ajgada JUIsl OLIGHKM HOTPEIIHOCTH (PYHKUMHM Ha MOTPEIIHOCTH
aprymMeHToB. JloIyCTUMBbIE OTPEIIHOCTH aPTyMEHTOB.
2. MeTol KOHEYHBIX pa3HOCTEH [UId JIMHEHHBIX Au(QepeHInanbHbIX ypaBHEHUN

BTOPOI'O IIOpsAKa.

AMYPCKUM TOCYJIAPCTBEHHBIMT YHUBEPCUTET
Kadenpa NYC

YTBepxkIeHO Ha 3aceqaHny Kadeaps ®akynprer Mull

« » 200 r. Kypc II
3aBenyromuii kadenpoit Hucnummmna
YT1Bepxaaro BrruncnurenbHas MmaTeMaThka

3K3AMEHAIIMOHHBIN BUJIET Ne 20

1. Pemenue CJIAY metomom npocToit utepanuu (mepBbiid crnoco0).
2. Ilpubmmxennoe Beruucienune uHTerpaios. Ksagparypuasie popmyisl ["aycca.

AMYPCKUI TOCYJIAPCTBEHHBIII YHUBEPCUTET
Kadenpa NYC

YTBepxkIeHO Ha 3aceqaHnu Kadeapsl ®akynerer Mull

« » 200 r. Kypc 1I
3aBenyromuii kadenpoit Hucnummmna
YT1Bepxaaro BrruncivrenbHas MaTeMaTHKa
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3K3AMEHAIIMOHHBIN BWIET Ne 21

I. [TocTanoBka kpaeBoii 3a7auu Juisi OOBIKHOBEHHBIX AU(PepeHInanbHbIX ypaBHEHUN
BTOPOT'O MOPsIKA
2. WNutepnionsimonnas popmyna Jlarpamxka.

AMYPCKUM TOCYJIAPCTBEHHBIMT YHUBEPCUTET
Kadenpa NYC

VYTBepkIeHO Ha 3aceJaHuH Kadeapsl ®akynsrer Mull

« » 200 r. Kypc II
3aBenyromuii kadenpoit Hucnummmna
YT1Bepxaaro BrrunciurenbHas MaTeMaTUKa

3K3AMEHAIIMOHHBIN BIWIET Ne 22

1. WuTepnonsuuonHas cxeMa JUTKeHa.
2. Boi6op mara wunterpupoBanus. [lpunnun PyHre nns oueHku norpemHocten
WHTETPAJIOB.

MYPCKUM T'OCYJJAPCTBEHHBIII YHUBEPCUTET
Kadenpa NYC

YTBepxkIeHO Ha 3aceqaHnu Kadeapsl ®akynerer Mull

« » 200 r. Kypc II
3aBenyromuii kadenpoit Hucnummmna
YT1Bepxaaro BrrunciurenbHas MaTeMaTUKa

3K3AMEHAIIMOHHBIN BWIET Ne 23

1. HNHTerpupoBanue ¢ MOMOIIBIO CTEMEHHBIX psAI0B. OTleHKA MOTPEIIHOCTH PE3ybTara.
2. Brruncnenue coOCTBEHHBIX 3HAUEHUM U COOCTBEHHBIX BEKTOPOB MATPHIL.

AMYPCKUI TOCYJIAPCTBEHHBIM YHUBEPCUTET
Kadenpa NYC

YTBepxkIeHO Ha 3aceqaHny Kadeaps ®akynerer Mull

« » 200 r. Kypc II
3aBenyromuii kadenpoit Hucnunmuna
YT1Bepxaaro BrruncivrenbHas MaTeMaTHKa

3K3AMEHAIIMOHHBIN BIWIET Ne 24

I. MeTolT KOHEUHBIX pa3HOCTEW /I HETUHEHHBIX AuQQepeHInanbHbIX ypaBHEHUN
BTOPOTO NOPSAJIKA.
2. Otnenenne KOpHEW TMpU HAXOXKICHUM MPUOIMIKEHHBIX 3HAYEHMM KOpHeEH

anreOpandecKuX M TPAHCIICHICHTHBIX YPaBHEHUH.
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AMYPCKUI TOCYJIAPCTBEHHBIMT YHUBEPCUTET
Kadenpa NYC

YTBepxkIeHO Ha 3aceqaHuu Kadeapsl ®akynprer Mull

« » 200 r. Kypc II
3aBenyromuii kadenpoit Hucnummmna
YT1Bepxaaro BrruncnurenbHas MmaTeMaTnka

3K3AMEHAIIMOHHBIN BWIET Ne 25

1. Heycrpanumas v BBIYMCIUTENBHAS] IOTPEITHOCTH.
2. YucneHHoe pelieHnue ypaBHEHHH ¢ YaCTHBIMU IIPOU3BOJIHBIMUA METOJOM CETOK.

AMYPCKUI TOCYJIAPCTBEHHBIMT YHUBEPCUTET
Kadpenpa NYC

VYTBepkIeHO Ha 3aceaHuH Kadeapsl ®akynsrer Mull

« » 200 r. Kypc 1I
3aBenyromuii kadenpoit Hucnummmna
YT1Bepxaaro BrrunciurenbHas MaTeMaTUKa

3K3AMEHAIIMOHHBIN BUWIET Ne 26

1. Meron Pynre — Kyrra muis pemenns 3agaun Komm
2. Pemienue kpaeBbIX 3aJa4 JUIsl KPUBOJIMHEHHBIX 00JIaCTEH.
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